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1.0 Introduction 
Tetra Tech, Inc. (Tetra Tech) has supported the California State and Regional Water Quality 
Control Boards with implementation of the MS4 stormwater program since July 2001 under and 
EPA Region 9 contract. This support has largely consisted of on-site audits of municipal separate 
storm sewer system (MS4) programs, along with training and special projects. Tetra Tech has 
completed 36 MS4 audits in the state that addressed 122 permittees. Special projects have 
included an evaluation of post-construction development standards, review of a series of 
stormwater Phase II stormwater management plans (SWMPs), MS4 permit development, and 
evaluations of stormwater monitoring programs. 

Information and data collected during these activities were compiled and disseminated to EPA 
Region 9, the State Board, and the Regional Water Quality Control Boards through audit reports, 
progress reports, and presentations to the California Stormwater Quality Association, and 
telephone conversations with regulatory staff. Prior to this report, Tetra Tech had not performed 
a holistic analysis of information collected during MS4 audits to identify broader trends, lessons 
learned, and opportunities for advancing these regulatory programs. This report is intended to do 
the following: 

• Describe MS4 audit procedures 
• Discuss special projects completed 
• Present an analysis of the MS4 audit findings 

The focus of this report is on summarizing the work that Tetra Tech has performed to assist EPA 
Region 9 and California in assessing the compliance status and quality of MS4 stormwater 
programs throughout the state.  The report also includes a discussion of lessons learned from 
conducting the MS4 audits and provides some brief recommendations for improvements to 
California’s MS4 stormwater program.  

EPA Region 9 has placed copies of the MS4 audit reports on their web site at 
http://www.epa.gov/region9/water/npdes/ms4audits.html. This web site also includes a link to a 
series of stormwater case studies that describes how MS4s have implemented specific aspects of 
the stormwater program.  

1.1 Purpose and Goals of an MS4 Audit 
MS4 audits are conducted to address several goals.  
These goals, discussed further below, include 
determination of compliance status, providing 
assistance with permit issuance or renewal, 
developing Phase II stormwater management 
programs (SWMPs), and assessing pollutants of 
concern and assigning wasteload allocations.   

Determining Compliance Status 
The principal goal of an audit is usually to assess 
the compliance status of a permittee with respect to 
its NPDES MS4 permit and SWMP.  Where 
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NPDES permits and SWMPs are specific (e.g., inspect construction sites monthly), then 
determining compliance status is straightforward. When NPDES permits and SWMPs are written 
more generally (e.g., retrofit flood control BMPs where applicable), then compliance can be 
more subjective. If previous audits found permittees to be noncompliant, follow-up reviews 
might be performed to determine whether issues resulting in permit violations areas for program 
improvement were addressed adequately. 

Assisting with Permit Issuance or Renewal 
Tetra Tech has performed audits of municipalities in advance of permit renewals to identify areas 
of the permit that might require further clarification, detail, or refinement.  The audits are 
especially helpful in opening a dialog between permittees and the Regional Water Quality 
Control Board (Water Board) about the meaning of specific permit language or the intended goal 
of an individual requirement, for example.  On-site program audits also can be helpful after the 
issuance or renewal of a permit to address implementation questions and clear up potential 
misunderstandings about the nature and intent of the permit requirements. 

Assisting with Phase II SWMP Development 
Tetra Tech has performed audits of Phase II MS4 stormwater programs in part as a compliance 
assistance tool to correct deficiencies in permittees’ SWMPs at an early stage of the program. 
Phase II municipalities are relatively new to the stormwater permitting world and can benefit 
from the combined knowledge and experience of the auditors, EPA, and Water Board staff, as 
well as from lessons learned from Phase I municipalities who have been implementing the 
program for more than a decade.  

Assessing Pollutants of Concern and Assigning Wasteload Allocations 
Where waterbodies have been determined to be impaired for pollutants that are commonly found 
in urban stormwater, TMDLs are developed and wasteload allocations assigned to dischargers of 
those pollutants, including MS4 stormwater programs.  Therefore, it is helpful to identify and 
assess the effectiveness of the activities and best management practices (BMPs) of each MS4 
stormwater program in the watershed.  This assessment can assist the Water Board in assigning 
wasteload allocations that are appropriate for each stormwater discharger. 

1.2 Benefits of an MS4 Audit 
In addition to the goals listed above, numerous ancillary benefits are achieved through the audit 
process, both for the permittee and the Water Board.  These include the following benefits: 

•	 Three days discussing the details of the stormwater program foster stronger coordination 
and improved working relationships between the Water Board and permittees 

•	 In-depth examinations of permit requirements and program elements yield greater 

understanding by the permittees of expectations and permit requirements


•	 Audits provide an opportunity to clarify any misunderstandings in the permit 

requirements or SWMP 


•	 Direct contact with permittee staff yields improved Water Board knowledge of 
permittees’ operations, priorities, constraints, and challenges faced when implementing a 
municipal stormwater program 

Tetra Tech MS4 Assessment Report 	 Page 2 

0031110



Advance PreparationAdvance Preparation

1.3 Roles of Tetra Tech, the Water Board, and EPA 
For the past 5 years, Tetra Tech has been assisting the state of California and EPA Region 9 with 
MS4 stormwater audits. These audits have included large cities, small towns, counties, port 
authorities, and a California Department of Transportation (Caltrans) district program. Audits 
covered both Phase I programs and a few Phase II programs, as well as new Phase II programs 
throughout eight of the Water Board regions. Tetra Tech has enjoyed a strong, effective 
relationship with Water Board, State Water Quality Control Board, and EPA Region 9 staff. 

Typically, Water Board staff members select the programs to be audited; however, Tetra Tech 
has assisted in making this determination when requested. Once the programs are selected, 
Water Board staff work with Tetra Tech to determine what type of audit is needed and if any 
program component focus is necessary. Audit logistics are coordinated with MS4 staff by both 
Water Board staff and Tetra Tech. Often Water Board staff members participate in the audits as 
well. 

Tetra Tech staff generate audit reports. These reports are subject to rigorous internal Tetra Tech 
quality assurance protocols before being sent to the Water Board and EPA Region 9 for review 
and comment. Any requested changes are made, and the reports are then submitted to the Water 
Board for distribution to the MS4s audited. 

Advance Preparation
2.0 Tetra Tech MS4 Stormwater Audit 

Approach • Select permittees•• Select permitteesSelect permittees

• Identify audit focus•• Identify audit focusIdentify audit focus
2.1 MS4 Audit Preparation 

• Organize logistics•• Organize logisticsOrganize logistics

Selecting Permittees • Review documentation•• Review documentationReview documentation
Tetra Tech staff work with Water Board contacts to maximize 
the value to be gained from each audit. For example, auditing • Hold conference call•• Hold conference callHold conference call

one-fourth to one-half of the permittees covered under a single 
permit can be very useful in determining the big picture of the To prepare in advance of anTTo prepare in advance of ano prepare in advance of an 

audit, Tetra Tech works withaudit, Taudit, Tetra Tech works withetra Tech works withMS4 program. Of course, an audit of a specific MS4 is RWQCB staff to identifyRRWQCB staff to identifyWQCB staff to identify
sometimes necessary to determine individual compliance with a which permittees will bewwhich permittees will behich permittees will be
permit. audited and which topics willauditedaudited and which topics willand which topics will 

be covered. Then Tetrabe cbe covered. Then Tetraovered. Then Tetra
Determining Audit Focus Tech organizes logistics withTTech organizes logistics withech organizes logistics with
Once the Water Board determines which programs are to be the permittee contacts andthe perthe permittee contacts andmittee contacts and 

audited, the type of audit must be determined. A component- obtains and reviews permits,obtains and robtains and reviews permits,eviews permits, 
annual reports, SWMPs, andannualannual reports, SWMPs, andreports, SWMPs, andspecific audit focuses on a specific stormwater program area, other relevant documents.otherother relevant documents.relevant documents. 

such as construction activities or new and significant Tetra Tech then holds aTTetra Tech then holds aetra Tech then holds a
redevelopment. This type of audit is especially helpful if the conference call to brief allcconference call to brief allonference call to brief all 
Water Board has specific concerns about implementation of a parties about the purposeparparties about the purposeties about the purpose 
particular component (i.e., National Pollution Discharge and details of the audit andand deand details of the audit andtails of the audit and 

Elimination System [NPDES] inspections of construction sites to answer questions aboutto ansto answer questions aboutwer questions about 
the audit and logistics.the audthe audit and logistics.it and logistics.
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Conducting the AuditConducting the Auditwithin the MS4 revealed a high degree of noncompliance with 
the MS4’s construction requirements). 

In contrast, a comprehensive audit addresses all the generally 
accepted primary stormwater program areas (i.e., program 
management, municipal activities, construction, post-
construction, industrial/commercial, illicit discharge detection 
and elimination, and public education/participation). The intent 
of a comprehensive audit is to assess the MS4’s entire program 
and possibly identify specific areas or issues that might require 
a more detailed, component-specific audit in the future. 

A third type of audit, which Tetra Tech has not yet performed, 
is a program compliance screening. This type of audit is 
composed of a basic interview with the MS4 SWMP 
coordinator or main contact with the program. A program 
compliance screening could be an efficient and cost-effective 
method for getting a basic impression regarding the compliance 
status of the program. This type of review might be the 
precursor to an in-depth compliance audit at a later date. 

MS4 Audit Logistics 
The number of permittees and the type of audit determines the 
logistics necessary to conduct the audit. Tetra Tech staff 
typically work with Water Board staff and primary MS4 
contacts in setting up the audit dates, developing the schedule, 
identifying meeting places, and creating the audit teams. 
Depending on the type of audit and size of the program, one to 
two auditors are necessary for each permittee being audited. 
Tetra Tech typically organizes a pre-audit conference call 1 to 2 
weeks before the audit and includes the audit teams and all 
interested contacts at the MS4s. Tetra Tech and the Water 
Board review the schedule, the audit process is explained, and 
any questions are answered. 

Materials to Review before the Audit 
Tetra Tech typically reviews the following information before 
conducting an on-site audit: 

• MS4 permit 
• Stormwater Management Plan document 
• Latest annual report 
• Water Board correspondence with the permittee 
• Water Board inspections within the MS4 
• Permittee Web sites 

Conducting the Audit 

• Kickoff meeting•• Kickoff meetingKickoff meeting

• Staff interviews•• Staff interviewsStaff interviews

• Inspector evaluations•• Inspector evaluationsInspector evaluations

• Maintenance yard•• Maintenance yardMaintenance yard 

inspectioninsinspectionpection

• Outbrief• O• Outbriefutbrief

On the first day of the audit,OOn the first day of the audit,n the first day of the audit, 
Tetra Tech leads a kickoffTTetra Tech leads a kickoffetra Tech leads a kickoff
meeting, providing anmmeeting, providing aneeting, providing an 
overview of the agenda andoveroverview of the agenda andview of the agenda and
facilitating introductions.ffacilitating introductions.acilitating introductions. 
Tetra Tech then interviewsTTetra Tech then interviewsetra Tech then interviews
staff regarding specificsstaff regarding specifictaff regarding specific
SWMP activities,SSWMP activities,WMP activities, 
accompanies inspectors inacaccompanies inspectors incompanies inspectors in 
the field, and inspects thethethe field, and inspects thefield, and inspects the 
permittee’s primaryperpermittee’s primarymittee’s primary
maintenance yard.mmaintenance yard.aintenance yard. 

Once the interviews and siteOOnce the interviews and sitence the interviews and site 
visits are complete, Tetravvisits are complete, Tetraisits are complete, Tetra 
Tech provides a briefTTech provides a briefech provides a brief
overview of the positiveoveroverview of the positiveview of the positive 
program elements andprprogram elements andogram elements and 
program deficiencies seenprprogram deficiencies seenogram deficiencies seen 
during the audit. This allowsdurduring the audit. This allowsing the audit. This allows
the permittees to providethe perthe permittees to providemittees to provide 
feedback and clarificationffeedback and clarificationeedback and clarification 
directly and in a timelydirdirectly and in a timelyectly and in a timely
manner. When multiplemmanner. When multipleanner. When multiple
permittees are audited duringperpermittees are audited duringmittees are audited during 
the same week, Tetra Techthe sthe same week, Tetra Techame week, Tetra Tech
holds a joint outbrief so theholdsholds a joint outbrief so thea joint outbrief so the
permittees, Regional Boardperpermittees, Regional Boardmittees, Regional Board 
staff, and EPA staff can hearsstaff, and EPA staff can heartaff, and EPA staff can hear
what the other permittees arewwhat the other permittees arehat the other permittees are 
doing.doing.doing. 

• Legal authority (i.e., ordinances, memorandums of understanding) 
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If this information is not available prior to the audit, Tetra Tech staff members obtain it during 
the audit for consideration and review using the audit process. 

MS4 Program Audit Guidance 
For the State Board’s Water Training Academy, Tetra Tech developed a 2-day course and 
training manual on Conducting Audits of Municipal Storm Water Programs, June 2004. Tetra 
Tech uses this manual to prepare for and conduct audits in California.  The manual was 
developed to assist state and EPA NPDES permitting authority staff in assessing the compliance 
and effectiveness of Phase I and Phase II MS4 programs. 

2.2 Conducting the MS4 Audit 
Depending on the size of the MS4 area, the scope of the SWMP, and the type of audit to be 
conducted, Tetra Tech requires a maximum of 3 days for a comprehensive, in-depth office and 
in-field program audit. 

Kickoff Meeting and Audit Overview 
Tetra Tech auditors prefer to organize a kickoff meeting at the start of the audit.  The kickoff is 
typically held separately with each permittee.  An audit overview is given and any remaining 
questions are asked and answered by all parties.  The logistics are reviewed and the audit teams 
are introduced. 

Audit Process 
Approximately 2 to 4 hours are necessary for an adequate in-depth office audit of each program 
component.  The office audit consists of interviews with essential staff and a review of 
applicable documents.  For example, when auditing the construction component of an MS4 
program, Tetra Tech staff reviews ordinances, plan review checklists, any relevant guidance or 
BMP specifications used, and 3–5 approved and pending erosion and sediment control site plans. 

In addition, 4 hours per component (e.g., construction, industrial/commercial) is necessary to 
audit inspection staff in the field. Tetra Tech staff accompany MS4 inspectors to determine their 
understanding of the MS4 permit, ordinances, and required stormwater BMPs. 

Outbrief 
Tetra Tech staff perform an outbrief at the conclusion of each audit to present a tentative 
summary of findings from the audit. Tetra Tech staff are careful to caveat all findings as 
preliminary at that time subject to change on the basis of further review of audit materials, permit 
or SWMP and consideration by Water Board staff. 
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After the AuditAfter the Audit

2.3 MS4 Audit Reporting 

Documenting MS4 Audit Findings After the Audit
After the audit is completed, Tetra Tech staff review all notes 
and supporting information then write a report summarizing all • Prepare the report•• Prepare the reportPrepare the report
findings. The findings are divided into three categories: (1) 

•••permit violations, (2) deficiencies, and (3) positive or Follow up if neededFFollow up if neededollow up if needed

commendable program elements. Permit violations are areas • Review and comments•• Review and commentsReview and comments
where the audit found the permittee not in compliance with a 
specific permit requirement or SWMP commitment. Use of the • Distribute final report•• Distribute final reportDistribute final report

qualifier potential is used depending on the severity of the 
violation. 

Once back in the office,OOnce back in the office,nce back in the office,
After an MS4 audit report is developed, the Water Board Tetra Tech prepares theTTetra Tech prepares theetra Tech prepares the
typically distributes the report to the permittee(s) audited with a report, summarizing keyrreport, summarizing keyeport, summarizing key
cover letter summarizing the findings of the audit and any findings and providingffindings and providingindings and providing 

enforcement action being taken or corrections required. examples of model programsexexamples of model programsamples of model programs
where appropriate. Ifwwhere appropriate. Ifhere appropriate. If
needed, Tetra Tech contactsneededneeded, Tetra Tech contacts, Tetra Tech contactsUsing Photographs permittee staff to clarify anyperpermittee staff to clarify anymittee staff to clarify any

Tetra Tech staff sometimes use photos to highlight issues on- ambiguities.  The report isamambiguities.  The report isbiguities.  The report is
site that could lend credence to an issue described in the MS4 then submitted to thethen sthen submitted to theubmitted to the 
audit report or to help recall conditions at the sites visited. For RWQCB and EPA for reviewRRWQCB and EPA for reviewWQCB and EPA for review
example, stormwater problems at a municipal maintenance and comment. A finaland cand comment. A finalomment. A final 

yard should be documented with photos to provide additional version is then sent via theverversion is then sent via thesion is then sent via the 
RWQCB to the permittees.RRWQCB to the permittees.WQCB to the permittees.documentation of problems. 

3.0 Special Projects 
Tetra Tech has conducted a number of special projects for the Water Boards that do not fit in 
with a typical MS4 audit. A summary of these projects is provided below. 

3.1 Los Angeles Construction Inspections 
For the Los Angeles Water Board, Tetra Tech 
conducted a series of 31 NPDES compliance 
inspections at construction sites primarily in 
Santa Clarita and Simi Valley. Over half the 
construction sites were residential development 
projects, with the average site size 
approximately 10 acres. Tetra Tech inspectors 
reviewed the stormwater pollution prevention 
plans (SWPPPs), inspected BMPs on-site, and 
documented their inspection findings in an 
inspection report and photo log. 
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3.2 Review of Post-Construction Development Standards 
Implementation 
To assist the associated Water Board, Tetra Tech conducted audits to determine the 
implementation of post-construction development standards in three different permit geographic 
areas—Los Angeles Region (CAS004001, Board Order No. 01–182), Ventura County Region 
(CAS004002, Board Order No. 00–108), and the San Diego Region (CAS0108758).  The 
primary goal of each audit was to determine the status of each permittee’s implementation of the 
post-construction controls permit requirements. Secondary goals included collecting program 
implementation information that could be used by the Water Board to compile a model or 
recommended post-construction program and verifying the plan review process itself, collecting 
information for permit reissuance, and providing assistance to the permittees in implementation 
of the post-construction requirements.  Each permittee was assessed regarding overall success in 
meeting post-construction conditions and requirements contained within each permit, with a 
focus on how each permittee reviewed, approved, and implemented the requirements for 
individual development projects. 

The Los Angeles report summarized the findings from the four permittees audited, described the 
type of development planning program (or post-construction program) recommended  by the 
Water Board, and described recommendations for conducting future SUSMP program reviews. 
The Water Board used this report to describe to the other 80+ MS4 permittees in the Los Angeles 
program not audited what type of development planning program they should implement. 

3.3 Review of Phase II SWMPs 
In June 2005 Tetra Tech audited two Phase II MS4 SWMPs—the cities of Napa and Petaluma.  
Each SWMP was audited for compliance with permit conditions and implementation of the six 
minimum measures: 

• Public Education and Outreach 
• Public Participation/Involvement 
• Illicit Discharge Detection and Elimination 
• Construction Site Runoff Control 
• Post-Construction Runoff Control 
• Pollution Prevention/Good Housekeeping 

The goals of the audit were to review the overall effectiveness of the program, identify and 
document positive elements of the program that could benefit other Phase I and Phase II 
municipalities, and identify program areas for further review by the Water Board. 

Each audit took approximately 2 days and resulted in a report of findings that was divided into 
program deficiencies with recommendations and positive attributes. 

Tetra Tech also reviewed approximately 14 city/county stormwater Phase II SWMPs, and over 
50 school district stormwater Phase II SWMPs.  
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3.4 City of Salinas Phase I MS4 Permit Development 
In September of 2003 Tetra Tech developed a draft permit and fact sheet for the city of Salinas to 
regulate stormwater discharges from the MS4.  The draft permit package was written in 
conjunction with the Central Coast Water Board.  The permit and fact sheet included the 
following 10 components: 

• Development of a stormwater management plan 
• Development of an annual work plan 
• Determination of legal authority 
• Construction site management 
• Development standards 
• Commercial/Industrial facilities 
• Municipal maintenance 
• Illicit discharge detection and elimination 
• Public education and participation 
• Assessment of program effectiveness 

To facilitate developing the permit and fact sheet, Tetra Tech performed an audit of the city of 
Salinas to identify program areas that required more detailed requirements and direction. 

3.5 Stormwater Monitoring Program Evaluations 
Tetra Tech has evaluated the monitoring programs of two MS4 programs in California—the 
Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) and San Diego 
County. Tetra Tech supported the California Water Boards (San Francisco and San Diego) in 
their assessment of permit-required monitoring activities, reporting, and continuity in the long-
term monitoring plan for these two MS4 programs. 

The SCVURPPP assessment and evaluation included detailed review of monitoring plans and 
reports for consistency and compliance with permit requirements and continuing initiatives, as 
well as for responsiveness to specific requests and requirements of the Water Board.  The 
purposes of this evaluation were to evaluate the overall monitoring program components and 
their respective contributions toward satisfying the requirements of the permit (CAS029718 and 
Board Order No. 01–024 and 01–119) and to evaluate the current implementation status of the 
multiyear monitoring plan with respect to the overall purposes of the monitoring program: to 
characterize drainage areas and stormwater discharges; assess existing or potential adverse 
impacts on beneficial uses; identify potential pollutant sources; and collect data that will assist in 
the evaluation of the effectiveness of the overall stormwater pollution prevention program. Other 
goals of this evaluation included reviewing the overall effectiveness of the monitoring program 
relative to the permit goals and requirements, identifying strengths of the program that could 
benefit other Phase I and Phase II municipalities, and identifying weaknesses in the program that 
might prevent satisfaction of permit requirements. 
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The San Diego monitoring program evaluation was conducted differently in that the following 
two specific requests were presented to the evaluation audit team: 

1. Review the existing monitoring program and proposed changes for comparison with the 

recommendations included in the Model Monitoring Program for Municipal Separate 

Storm Sewer Systems in Southern California (Model Monitoring Program, or MMP) 


2. If appropriate, identify a suite of recommendations that could improve the proposed 
monitoring program but were not specifically included in the proposed changes 

A report was generated to address these requests and was organized into four sections: (1) brief 
overview of the MMP, (2) brief overview of the current monitoring program and proposed 
changes, (3) broad recommendations for the San Diego monitoring program, and (4) detailed 
analysis of current and proposed monitoring program adherence to the MMP. 

3.6 Stormwater Training 
Tetra Tech developed three 2-day 
stormwater training courses for state 
water quality staff as part of the State 
Water Training Academy. The courses 
were intended to instruct the staff on 
all aspects related to managing, 
reviewing, auditing and issuing 
municipal stormwater permits. These 
courses were developed and taught in 
the first half of 2004 and covered the 
following topics: 

• Reviewing Stormwater Management Plans 
• Conducting Audits of Municipal Stormwater Programs 
• Municipal Stormwater Permit Writer’s Course 

Each course was presented by two Tetra Tech stormwater experts, and consisted of a series of 
modules covering specific program topics, examples, and photographs. Exercises were also 
included, and ample discussion time was allotted for attendees.  In addition to development of 
the course materials, Tetra Tech also developed an MS4 Audit Guide as a reference for the 
municipal audit course. 

4.0 MS4 Audit Analysis 
Tetra Tech has audited 84 different MS4 permittees during the past 5 years.  These permittees 
are covered by 23 different permits from eight of the nine Regional Water Boards and one 
statewide permit issue by the State Board.  Most audits were program-wide audits, but some 
assessed only certain program components.  Tetra Tech performed stormwater audits of small 
municipalities (e.g., Walnut Grove) and of very large urban areas such as Orange County.  
Several nontraditional MS4s have also been audited such as Caltrans District 5 and the Sonoma 
County Water Agency. 
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Table 1: Summary of Phase I MS4 audits performed by Tetra Tech 
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CAS004003 Long Beach Los Angeles 1 1 ● ● ● ● ● 

CAS0029831 Alameda 
Countywide San Francisco 17 5 ● ● ● 

CAS004002 Ventura 
Countywide Los Angeles 12 5 ● ● ● ● ● ● ● 

CA0025038 Santa Rosa North Coast 3 3 ◘ ● ● ● ● ● ● 
CAS0082597 Sacramento Area Central Valley 4 4 ◘ ● ● ● ● ● ● 

CAS108758 San Diego Area 
(County) San Diego  20 19 ● ● ● ● ● ● ● 

CAG616001 Lake Tahoe 
Hydrologic Unit Lahontan 3 3 ● ● ● ● ● ● 

CAS0029921 San Mateo Area San Francisco 21 6 ● ● ● ● ● ● ● 
Order No. 
99-06-DWQ Caltrans, District 5 Central Coast 1 1 ● ● ● ● 

CAS0108758 City of San Diego San Diego 20 1 ● ● ● ● ● ● ● 

CA00883399 Bakersfield/Kern 
County Central Valley 2 2 ● ● ● ● ● ● ● 

CAS083470 City of Stockton/ 
Joaquin County Central Valley 2 2 ● ● ● ● ● ● ● 

CA0029912 
Contra Costa 
Clean Water 
Program 

San Francisco 18 7 ◘ † † † † † 

CAS0108740 Orange County  San Diego  13 8 ● ● ● ● ● ● ● 
CA0049981 City of Salinas Central Coast 1 1 ● ● ● ● ● ● ● 
CAS029718 Santa Clara San Francisco 15 2 ● ● ● ● ● 
CAS083526 City of Modesto Central Valley 1 1 ◘ ● ● ● ● ● 
CAS6188033 Riverside Area Santa Ana 14 3 ● ● ● ● ● ● ● 
CAS618036 San Bernardino  Santa Ana 16 3 ● ● ● ● ● ● ● 

CA0083313 
Contra Costa 
Clean Water 
Program 

Central Valley 5 3 ● ● ● ● † † 

CA0083800 Fresno 
Metropolitan Central Valley 5 3 ● ● ● ● ● ● ● 

CAS082597 City of Elk Grove Central Valley 1 1 ● ● ● ● ● 
◘	 Includes an evaluation of the water quality monitoring program 
† 	 Components not audited for each co-permittee 

Includes all co-permittees audited by Tetra Tech to date, possibly during multiple audits 
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4.1 Summary of Positive Findings 
In summary, many permittees have found unique and notable ways to implement aspects of their 
stormwater programs. Even small programs have invested creativity, staff time, and capital into 
building strong procedures and practices.  Some of the key positive elements to highlight include 

•	 Effectively using technology to organize data and schedule day-to-day activities 
•	 Involving multiple stakeholders in stormwater decision making (e.g., interdepartmental, 

elected officials, members of the public) using stormwater committees 
•	 Developing concise, transparent, enforcement escalation procedures to address 


stormwater-related violations 

•	 Focusing BMPs and activities to address pollutants of concern that are specific to local 

water quality problems 
•	 Allocating staff efficiently, either by training staff from other departments to address 

stormwater concerns as part of their work or by dedicating one or more positions solely 
to stormwater compliance 

•	 Actively tracking and assessing progress using measurable goals and performance 
standards 

The following are 10 positive findings that have recurred in multiple audit reports.  They are not 
ranked because they had nearly the same frequency of incidence. 

Using GIS to track the location of projects, priority facilities, inspections, and illicit 
discharges 
Many permittees are using a geographic information system to geo-locate potential and actual 
sources of illicit discharges, which allows staff to target resources and educational efforts most 
effectively. 

Using well-organized (often electronic) methods to track and document inspection and 
enforcement activities 
Effective tracking and documentation is not only crucial to developing the annual reports, but is 
absolutely necessary to effectively follow up on noncompliance activities.  Reinspections must 
be conducted in a timely manner, and enforcement actions must be issued according to an 
established timeline. These activities are best tracked using a database or time management 
software. Some MS4s are able to effectively track these activities using hard copy files, but an 
electronic system typically works best to remind staff of important deadlines.  In addition, very 
effective tracking systems allow staff to geo-locate noncompliant sites using addresses or GIS. 

Performing routine dry-weather inspections of outfalls 
All permits issued in California do not require that permittees conduct dry-weather inspections; 
however, the Tetra Tech audit teams feel that they are a valuable illicit discharge detection tool.  
The appropriate location and necessary frequency of the inspections vary among permittees on 
the basis of land uses, size of the MS4, hotspots for illicit dischargers, or other factors. 

Implementing exemplary public education programs 
Permittees are required to educate the general public about stormwater issues; however, several 
MS4s that were audited had implemented exceptional educational efforts.  The audit teams 
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especially recognize those that are based on pollutants of concern, behaviors of concern, are 
assessed regularly for effectiveness, and carefully consider the method of delivery according to 
the desired audience. 

Using enforcement response plans to respond to illicit discharge reports 
Permittees are typically required to eliminate illicit discharges, however, few develop an 
approved enforcement response plan (ERP) to consistently deal with discharge cases.  It is 
critical that permittees have a documented protocol for the receipt of reports, investigation and 
follow up, and the issuance of enforcement actions.  Some MS4s modify existing ERPs, such as 
those developed for pretreatment violations or code enforcement. 

Using stormwater committees to manage various aspects of the stormwater program 
This finding describes committees that are composed of representatives from each of the co-
permittees or of staff members from various applicable departments within the same MS4.  
Regardless of whether the permit covers multiple permittees, managing an MS4 stormwater 
program generally requires the cooperation of many different departments or agencies.  Even in 
small MS4s, the stormwater coordinator will typically communicate with other departments or 
contractors to implement various programs.  A central committee or task force helps to 
encourage ownership in the program by various departments, facilitate the necessary reporting, 
assist in the education of the necessary staff people, and establish a responsible party or contact 
person from each affected department or agency. 

Dedicating staff members solely to inspect construction sites or industrial facilities for 
stormwater compliance 
While it is often impossible for some MS4s to dedicate an inspector to stormwater issues, some 
MS4s have budgeted for this level of staffing.  Typically, having staff dedicated to stormwater 
issues increases the frequency of project and facility inspections, improves the level of follow up 
for noncompliance, and improves facility compliance because of the heightened level of 
technical assistance and oversight provided by the inspector. 

Targeting stormwater resources and activities to address pollutants of concern 
Most MS4s have limited resources to dedicate to stormwater programs; therefore it is critical that 
funding and staff time are targeted appropriately.  The audit team commends MS4 stormwater 
managers for proactively implementing programs that address specific pollutants of concern (i.e., 
303(d) listed pollutants) and the associated behaviors of concern such as how the public handles 
pet waste. While general stormwater awareness is important (i.e., stormwater is not treated), to 
make real progress toward measurable stormwater goals, it is important to focus resources on the 
most important water quality issues. 

Using measurable goals or other performance standards to assess the effectiveness of 
the program and compliance with the permit 
All Phase I MS4 programs are required to assess the effectiveness of the SWMP components; 
however, many permits in California do not specify that official measurable goals be developed 
and assessed as is required of Phase II MS4s.  Some permittees audited, however, have 
established stormwater management plans with appropriate goals or standards and regularly 
assess progress toward meeting those goals.  These types of goals are essential in assessing the 
effectiveness of individual program components and the program in general.  Being able to 
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quantify progress is important not only to the permitting authority, but to the permittee itself to 
justify budget requests, staffing requirements, and the like. 

Using inspectors from other departments to monitor compliance with construction and 
industrial/commercial stormwater requirements 
Often, inspectors from various departments or agencies within an MS4 will visit a construction 
site or industrial/commercial facility for different reasons.  For example, a restaurant will be 
regularly inspected by the health department for food-related requirements and a pretreatment 
inspector will inspect the grease trap in the kitchen to determine compliance with source control 
regulations designed to protect the wastewater treatment plant.  It is important that these 
inspectors be educated about stormwater issues to act as additional eyes and ears for the 
stormwater program during their regular inspections.  Or if the MS4 does not have dedicated 
stormwater inspectors, these existing staff could be used to monitor stormwater compliance at 
the industrial/commercial facilities they regulate or at additional facilities as necessary.  The 
same concept applies to the various inspectors that visit a site during active construction.  Some 
MS4 programs train grading, right-of-way, electrical, plumbing, or other inspectors in basic 
erosion and sediment control principals to ensure that stormwater issues are being monitored 
during all phases of construction. 

4.2 Innovative Approaches 
Tetra Tech has observed a number of MS4 programs using new or innovative approaches to 
stormwater management. A few of these innovative approaches are summarized below. 

Measuring the Effectiveness of Stormwater Programs 
Many stormwater Phase I permittees analyze water quality samples and report the data, but are 
unable to determine whether their stormwater program is effective in protecting and improving 
water quality. In order to address the question of how effective MS4 programs are, the San Diego 
co-permittees formed a program effectiveness assessment workgroup to develop a regional 
approach to assessing the long-term effectiveness of municipal stormwater programs in San 
Diego County. The workgroup developed a Framework for Assessing the Effectiveness of 
Jurisdictional Urban Runoff Management Programs (the Framework), and a Baseline Long-
Term Effectiveness Assessment. Both of these documents are available at 
http://www.projectcleanwater.org/html/wg_assessment.html. The workgroup is also coordinating 
closely with the California Stormwater Quality Association (CASQA) as it addresses 
effectiveness assessment on a statewide level.  

The Framework describes six levels of targeted outcomes that municipalities can use to measure 
their efforts (illustrated below). The higher levels provide a more direct link to water quality 
improvements, but are much harder to measure. Municipalities must develop a plan that takes 
into account all levels of targeted outcomes in order to measure and quantify progress. San 
Diego’s effectiveness assessment reports are a large step forward as municipal stormwater 
programs attempt to demonstrate how their activities protect water quality. 
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Corporation Yard BMPs 
Not every innovation needs to be complicated or expensive. A county in southern California 
needed to cover a stockpile at their maintenance yard. They found that maintenance staff were 
not replacing the tarp used to cover the stockpile, so a maintenance supervisor came up with a 
solution to use a roll-on cover that is typically used on large trucks. Now, maintenance staff can 
quickly and easily access the stockpile and replace the cover. 
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Education/Outreach for Construction Operators 
Providing clear outreach to construction operators is necessary to ensure they are aware of the 
local stormwater requirements and what the MS4 expects of them. The City of Coronado 
developed a simple and graphic brochure was developed for construction site operator. The 
brochure illustrates the typical construction project within the city and shows what type of BMPs 
should be installed and where. This gives the operator a clear idea of what the City expects to see 
at the site in an easy to use format. 

4.3 Summary of Program Deficiencies 
For the purposes of this report, program deficiencies, potential permit violations, and permit 
violations all are considered deficiencies. Each Regional Water Board determines which, if any, 
audit finding constitutes a permit violation; therefore, it is too subjective a term to be categorized 
in this document.  The deficiencies noted have been summarized and ranked according to 
incidence in the reports reviewed, as summarized in Figure 1. 
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Figure 1. Summary of commonly cited program deficiencies. 

Inadequate maintenance yard BMPs 
By far the most prevalent program deficiency 
noted during the audits (17 instances) was the 
lack of appropriate BMPs at municipally 
owned and operated facilities, such as 
corporation or transportation yards.  Problems 
included unprotected storm drains, lack of 
containment for potentially polluting 
materials, lack of spill-control measures, and 
generally poor housekeeping. Often evidence 
was found of spills that had entered storm 
drains. 

No SWPPPs developed for maintenance 
yards 
Many of the audited permittees had not developed SWPPPs for their corporation yards (5 
instances). Typically, these facilities include auto maintenance shops, chemical storage areas, 
truck-washing facilities, refueling stations, and other facilities and activities that can pose a 
threat to water quality. Therefore, a plan should be in place that identifies potentially polluting 
locations and activities, specifies BMPs for each, and outlines spill control and response 
measures.  The SWPPP or similar document should be in place even if the facility is not required 
to have permit coverage under the industrial stormwater general permit. 
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No stormwater planning document 
Tetra Tech found that several permittees (11 instances) had not developed a stormwater 
management plan (SWMP) or other document that describes the different activities of the 
program and includes standard operating procedures and other details.  Without a master 
planning document that lays out current program activities and future goals, it will be difficult 
for permittees to progress the program in a focused manner.  This document also provides a 
detailed description of the program that state regulators can use to assess compliance, especially 
if the SWMP is a living document that is updated with new program elements and procedures. 

Not using measurable goals 
One important element that is commonly described in the SWMP but was often lacking in 
programs audited in California was a clear method for evaluating program effectiveness (11 
instances). In many cases, permittees implement their programs and individual BMPs without 
developing measurable goals, monitoring programs, or other methods to track progress over 
time.  One of the ways in which permittees can show progress is to demonstrate effectiveness, 
for example, that increased frequency of inspection yielded fewer violations or that field 
screening results showed fewer hits for bacteria the year after a focused effort to eliminate 
improper connections to the storm drain.  Without these measures, permittees cannot know 
whether their activities are having a positive effect on stormwater quality, nor can they gauge 
which activities provide the most benefit. 

Permittees can also measure program progress by comparing a current year’s activities to past 
years’ activities. Tracking and evaluating program data can provide insights into where 
improvements have been and still need to be made.  For example, if after 5 years of program 
implementation there has been no change in the number or type of violations found at 
construction sites, a new approach might be needed that focuses on education or that includes 
increased penalties for noncompliance.  If, on the other hand, repeated inspections at a sector of 
commercial businesses never or rarely yield a violation, the permittee might consider using those 
resources to target a different business type that is more likely to contribute to stormwater 
pollution. 

Inadequate legal authority 
Another common finding (11 instances) is that permittees lack adequate legal authority to 
implement one or more elements of their program.  This could have resulted from a number of 
factors, including 

• Lack of political support from elected officials 
• Inability of inspectors to obtain code enforcement capabilities 
• Lack of an ordinance that prohibits nonstormwater discharges to the MS4 
• The permittee is a nontraditional institution that does not have enforcement authority 

Because there are several different causes for this lack of legal authority, each instance would 
need to be addressed on a case-by-case basis in the context of the permittee’s municipal 
structure, organization, and unique constraints. 
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Inadequate number of inspections 
Many permittees were lax in performing inspections and enforcing their stormwater ordinance 
(10 instances). These permittees had no or few inspectors dedicated to addressing stormwater 
concerns, and they did not train inspectors in other departments, such as pretreatment, fire safety, 
or health department inspectors, to look for stormwater violations. 

Inadequate construction site erosion and sediment control 
program 
In some cases (10 instances), inspectors were performing 
inspections inadequately, using drive by inspection techniques 
that would not identify problems with individual BMPs, whether 
they be design flaws or poor maintenance.  As a result, sites can 
be in compliance even though water quality is not being 
protected adequately. Better training and more careful oversight 
of inspectors can help to remedy this quality control situation.  It 
is also important that permittees with multiple inspectors foster 
consistency in terms of inspection protocols, level of stringency, 
and types of BMPs that are acceptable.  Permittees can team 
inspectors together from time to time to share knowledge and 
advice, develop a standardized checklist for all inspectors to use, 
or develop a BMP standards manual that clearly outlines a 
permittee’s expectations for its inspectors and construction sites. 

In addition, several programs had inspectors who were knowledgeable and thorough in their 
inspection technique but were unable to bring facilities into compliance because they lacked 
adequate authority to levy fines and other sanctions (see “Inadequate Legal Authority” above). 

Inadequate BMPs at public construction sites 
Many permittees had separate approval and oversight procedures for private construction 
projects when compared to procedures for public capital improvement projects.  In several cases, 
this division has led to lax implementation of BMPs at publicly owned construction sites (7 
instances). Permittees should hold their own project proponents and contractors to the same 
standards as private construction operators and developers, not only to maintain compliance with 
the permit and avoid illicit discharges from public construction sites, but also to set a good 
example for the regulated community. 

Inadequate municipal training 
Lack of training for municipal personnel was another common finding (9 instances).  Many 
times when street or parks maintenance crews were observed working in the field, BMPs were 
either inadequate or absent, and storm drains were unprotected.  Permittees either do not offer 
training to field crews or only provide minimal training that is not reinforced regularly.  
Stormwater-related training should be offered to all staff involved with spill response, those 
handling materials that could enter storm drains, and street crews who can spot spills or illicit 
discharges while they go about their daily routine in the permit area. 
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Poor tracking of compliance-related activities 
Some permittees fail to track their compliance-related activities (8 instances) and, therefore, are 
unable to demonstrate that such activities were performed, nor can they document the 
compliance status of industrial facilities or construction sites.  Paperwork might be lacking 
because it is not part of the permittee’s protocols, individual inspectors are lax in filling out 
paperwork or only partially fill it out, or forms are not filed or entered into a database in such a 
way as to facilitate data retrieval. 

A related problem is that the universe of construction sites or industrial and commercial facilities 
to be inspected is not updated regularly or systematically.  Whether permittees track construction 
activities on the basis of grading permits issued or requests for engineering inspections or other 
methods, a list of active sites should be maintained at all times. The same is true for industrial 
and commercial facilities to be inspected—business licenses can be tracked, windshield surveys 
of commercial areas can be performed, and so on.  Having these site and facility inventories 
allow inspectors to know where to go and how to schedule inspections and budget their time.  It 
also allows permittees to track progress toward achieving one or more measurable goals in terms 
of the number or percentage of total sites inspected each year. 

5.0 Lessons Learned 
Over the past 5 years, a number of patterns have emerged from discussions with both state 
regulators and municipal stormwater permittees.  The following is a set of lessons learned that 
can offer opportunities to streamline and improve both NPDES permits and local stormwater 
management programs. 

5.1 MS4 Permit Language Greatly Affects SWMP Development and 
Compliance 
Tetra Tech has found that programs with more specific permit requirements generally result in 
more comprehensive and progressive stormwater management programs. For example, the more 
specific permit requirements in the Los Angeles or San Diego MS4 permits require permittees to 
be more specific in how they implement their stormwater program. Programs with more general 
stormwater permit requirements, where the emphasis is on implementation of a stormwater 
management plan, generally did not have as comprehensive a stormwater program. 

5.2 Need for Clear Guidance and Direction from the Water Boards 
Beyond the NPDES permit requirements, many MS4s do not have clear guidance or direction 
from the Water Boards on how they should implement specific aspects of their stormwater 
program. Some municipal programs have developed guidance for specific topics, such as the C.3 
new development requirements in Contra Costa County, or the SUSMP requirements in Los 
Angeles. 

One example of where the Water Boards provided more specific direction on an MS4 program 
area is the November 2003 Development Planning Program Review Report for Los Angeles 
developed by Tetra Tech and the LA Water Board. The report included a section on a 
“development planning program recommended by the Water Board.” MS4s were told to consider 
the recommended program as they implement their new development and SUSMP programs. 

Tetra Tech MS4 Assessment Report Page 19 

0031127



Providing this additional guidance is particularly effective in areas such as the LA Board where 
there are too many permittees for the Water Board to audit on a regular basis. 

5.3 Communication Provides Many Benefits 
Tetra Tech audit staff believe that almost all municipal stormwater programs want to be in 
compliance and implement effective programs. However, some municipalities stated they did not 
receive frequent communication and feedback from their Water Board contacts. The MS4 audits 
conducted with Water Board participation provide an opportunity for permittees and Water 
Board staff to spend three days together This often leads to a better understanding of the 
challenges each face in implementing a stormwater management program and regulating MS4 
permit programs.  

As an unbiased third party, Tetra Tech can interview staff to clarify program details, while at the 
same time establish a forum for discussion between the state regulators and permittees.  This has 
been beneficial to the State and to the permittees. Many communities have expressed their 
appreciation of the feedback that Tetra Tech provides with respect to how their activities 
measure up to the state’s expectations.  One city engineer wrote, 

I really appreciate the time you spent with us and the feedback and suggestions you 
were able to provide. As I am sure you can imagine, from a local program standpoint 
the term “audit” naturally sparks apprehension and curiosity. I believe we all take this 
program seriously, but having an objective review for the first time gives us an 
opportunity to benchmark ourselves against the expectations of the RWQCB and 
outside experts. I can honestly say that your style and approach to the whole process 
made it a very enjoyable and enlightening experience. As an auditor it would be easy 
to be critical and judgmental, but instead you use your experience and insight to be 
helpful and constructive. I can’t tell you how welcome that is from our end. 

5.4 A Well-Written SWMP Plan is Critical for Compliance 
MS4s without a document or plan describing stormwater management program components, 
implementation mechanisms and responsible parties are more apt to be disjointed, disorganized, 
and vulnerable to noncompliance, especially if staff turnover is high.  Permits should include a 
requirement that a single planning document or a series of component-specific documents be 
developed that describe implementation procedures, BMPs, schedules, responsibilities, and 
goals. This SWMP Plan would also allow state regulators to assess a permittee’s procedures 
through document review in lieu of, or in addition to, site visits. 

5.5 Measurable Goals Should Be Outcome-Based 
Permittees should be required to develop measurable goals based on the desired outcomes of the 
stormwater program.  These goals should be developed on the basis of the pollutant of concern, 
sources of the pollutant, behaviors associated with the sources, and the indicator most 
appropriate to demonstrate a change in those behaviors.  For example  

Pollutant of concern Sediment 

Source Erosion from construction sites 
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Behavior Construction site operators install and maintain 
BMPs poorly 

Goal Increase the number of operators who are aware 
of, understand, and comply with the erosion 
control regulations and plans 

Indicators (1) percent of contractors in the city who have 
attended a training (to increase as the program 
progresses); 
(2) percent of operators who repeatedly violate 
regulations (to decrease as the program 
progresses) 

5.6 Annual Reports are not Effective Indicators of Program 
Compliance 
Largely due to the lack of specificity in annual reporting requirements, Tetra Tech has found that 
the annual reports submitted by Phase I MS4s are not always effective indicators of program 
compliance. Although annual reports are useful to review before an MS4 audit and should be 
used to spot compliance “red flags,” they are usually inadequate determine compliance by 
themselves. This is because, without specific reporting requirements, municipalities are reluctant 
to voluntarily report non-compliance.  

6.0 Recommendations for Improvements to California’s MS4 
Stormwater Program 
The following brief recommendations, based on Tetra Tech’s past experience in the state, are 
made to help improve the effectiveness of California’s MS4 stormwater program: 

6.1 Continue MS4 Audits and Conduct Targeted MS4 Audits of 
Specific Program Components 
Some MS4s have not been audited yet. These MS4s could be prioritized for audits, along with 
MS4s for which the Water Boards will soon be reissuing their NPDES MS4 permit. In cases 
where the Water Board staff is familiar with the program, the audit could be brief and cover only 
what has changed since the last permit issuance.   

Additionally, the Water Boards could conduct targeted MS4 audits of specific program areas. 
Tetra Tech has already conducted targeted MS4 audits of the new development, or SUSMP, 
programs in Los Angeles, Ventura, and San Diego Counties. Additional targeted MS4 audits 
could be conducted focusing on the illicit discharge, municipal maintenance, or construction 
components of a permittee’s SWMP. Water Boards could select the MS4s and program 
components to audit based on watershed specific issues, pollutants of concern, TMDLs, or other 
factors. In addition to determining compliance, the findings from these targeted MS4 audits can 
also be used to develop guidance from the Water Board on these program components.  

Tetra Tech MS4 Assessment Report Page 21 

0031129



6.2 Develop Compliance Tools for Regulators and MS4s 
A number of compliance tools should be developed to help MS4s implement the program and 
help Water Board staff ensure compliance. For example, Tetra Tech has developed an MS4 Audit 
Guide for the state and is currently expanding and revising this guide for U.S. EPA. The MS4 
Audit Guide will help Water Board staff in conducting MS4 audits, but it also helps MS4 
programs conduct a self-assessment to ensure they are complying with their permit requirements. 

Additional tools could include a BMP selection guide MS4s would need to use to ensure they 
were in compliance with the MEP standard. The guide would also be used by Water Board staff 
to evaluate the adequacy and effectiveness of BMP programs and determine compliance with 
permit requirements. The guide could include: 

•	 Minimum requirements for BMP siting, sizing and design standards, and operation and 
maintenance specifications, 

•	 Assessment tools, methods to measure effectiveness, an surveillance and monitoring 
requirements for each BMP that must be implemented by the permittee to demonstrate 
compliance, and  

•	 Minimum recording and reporting requirements. 

6.3 Develop a Consistent Format for MS4 Permit Language 
Presently, the State develops permits on a regional basis, and the level of specificity and 
individual requirements vary widely.  Some permits detail individual BMPs that should be 
implemented for each program area and include guidance on how and to what extent they should 
be implemented.  This specificity can assist the permittees in knowing how best to meet permit 
requirements and reduces ambiguity. However, this can result in municipalities implementing 
substantially similar programs but with significantly different details and requirements.  

One factor for the state to consider when writing permit language is to be clear enough to set 
appropriate standards and establish required outcomes, but still allow permittees to be creative 
and innovate solutions to stormwater management that are appropriate for their situations.  The 
audits of the past 5 years have shown that each permittee approaches implementation from its 
own unique perspective and with unique attributes and constraints that sometimes facilitate and 
other times confound implementation.  The one size fits all mantra does not apply to MS4 
stormwater programs because the ways in which they are implemented depend on each 
permittee’s organizational structure, staff availability, and budget, along with legal constraints 
and more- or less-favorable political climates. Each MS4 may develop and work toward different 
measurable goals, but still be able to achieve the required outcome. 

However, a consistent format to the MS4 permit and the basic requirements in the permit will 
provide some statewide consistency to the stormwater program and allow programs to share 
resources more easily. This consistent format will also require MS4s to be on more of a level 
playing field as they implement their programs. 

6.4 Provide Guidance on Annual Reporting 
Often annual reports are the only official communication from year to year between the 
permittee and the state, so it is important that the report be informative and relevant.  Many times 

Tetra Tech MS4 Assessment Report 	 Page 22 

0031130



permittees tend to send too much information, and, as a result, state regulators receive huge 
binders full of hard copy forms and outreach materials that do not provide useful information to 
assess compliance.  Because of the time involved in preparing such large documents, less time 
could be spent preparing summary information and compiling data that would be useful to assess 
compliance. 

To remedy this, the state could develop a set of guidelines that clearly describe the information 
they would like included in the report. For example, the following program information is 
necessary when assessing construction inspection programs: 

• Number of active construction sites a permittee needs to inspect 
• Number of staff are performing inspections 
• Frequency of inspections 
• Total number of inspections performed 
• Number of violations found and follow-up actions performed 

This information allows state regulators to determine if staffing levels are adequate, if 
inspections are being performed, and if enforcement activities are occurring.  Other information, 
such as a list of “bad actor” operators with violation frequency and other summarized tracking 
data maintained by the permittee, could be helpful to provide a clearer picture of the permittee’s 
procedures. Submission of materials such as individual forms or notices of violation would be 
burdensome for both the permittee and the reviewer and should be discouraged in the guidelines. 
The information included in the annual report should clearly demonstrate progress towards 
reaching measurable goals, and therefore may vary by permittee. 

6.5 Provide Guidance on Developing Measurable Goals 
The state should include guidance on how permittees can develop measurable goals and 
performance standards so they can track their own progress and share this information as part of 
the annual report. Permittees will need to tailor their measurable goals to their specific pollutant 
sources, behaviors, activities, and protocols; therefore, the state should provide examples of the 
types of quantifiable goals they would consider acceptable in different kinds of situations.  For 
example, the state might want to know how effectively the permittee has been advertising 
household hazardous waste collection events.  The permittee could track attendance at the event 
from year to year and, if their methods are effective, expect to see a steady increase in first-time 
attendees (10 percent, for example) over time. Permittees have in the past described measurable 
goals in non-numeric terms, such as “track the number of first-time attendees at events,” but it is 
important that there be a numeric target or rate of change incorporated into each goal. This is 
particularly important for Phase II MS4s under the general permit.  

EPA has issued guidance on developing measurable goals that could be referenced by the Water 
Boards or serve as the starting point for a new guidance (see 
http://cfpub.epa.gov/npdes/stormwater/measurablegoals/index.cfm). 
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Appendix A. MS4 Audits Conducted by Tetra Tech in 
California, July 2001 – July 2006 

Alameda 

Location MS4 Audited 

Cities of Dublin, Fremont, Hayward, Livermore, and 
Oakland 

November,  2001 

Date  of Audit 

American Canyon  City of American Canyon June, 2005  

Bakersfield  City of Bakersfield and Kern County November, 2002 

Caltrans  District 5 July, 2002 

Contra Costa Cities of Antioch, Brentwood, and Oakley March, 2005 

Contra Costa Cities of Concord, Pinole, Pittsburg, Richmond, and San 
Pablo 

September, 2004 

Contra Costa Cities of Hercules and Pittsburg, Walnut Creek, and 
Concord, Contra Costa County, and Contra Costa Clean 
Water Program 

May, 2003 

Elk Grove City of Elk Grove April, 2005 

Fresno  Cities of Fresno and Clovis, and the Fresno Metropolitan 
Flood Control District 

January, 2005 

Lake Tahoe  City of South Lake Tahoe, El Dorado County and Placer 
County 

June, 2002 

Long Beach City of Long Beach August, 2001 

Los Angeles  LA County and Cities of Glendale, Los Angeles, and Santa 
Monica. Review of Standard Urban Stormwater Mitigation 
Plan (SUSMP) requirements. 

March, 2003 

Los Angeles  Cities of Calabasas, Carson, Glendora, Pomona and Santa 
Clarita. Review of city’s construction program 

June, 2004 

Modesto  City of Modesto February, 2004 

Napa City of Napa June, 2005  

Orange County  Cities of Laguna Beach, Laguna Hills, Lake Forest, Rancho 
Santa Margarita 

May, 2005 

Orange County  Orange County and Cities of Mission Viejo, San Clemente, 
and San Juan Capistrano 

June, 2003 

Petaluma City of Petaluma June, 2005  

Riverside Cities of Corona, Moreno Valley and Riverside May, 2004 

Sacramento County of Sacramento and the Cities of Folsom, Galt, and 
Sacramento 

March, 2002 

Salinas City of Salinas July, 2003 

San Bernardino  Cities of Fontana and Redlands and San Bernardino 
County 

October, 2004 

Santa Clara  Cities of Milpitas, Palo Alto, Santa Clara, and Santa Clara 
County 

April, 2005 
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Location MS4 Audited Date  of Audit 

Santa Clara  City of San Jose and County of Santa Clara December, 2003 

San Diego  Cities of Carlsbad, Chula Vista, and El Cajon May, 2002 

San Diego  Cities of Encinitas, Lemon Grove, Poway, and Santee April, 2004 

San Diego  Cities of Escondido, National City, Oceanside February, 2003 

San Diego  Cities of Imperial Beach, La Mesa, San Marcos, and Vista October, 2003 

San Diego  City of San Diego, County of San Diego October, 2002 

San Diego SUSMP  Cities of San Diego, Carlsbad, Lemon Grove, Chula Vista, 
Oceanside, National City, Poway, El Cajon, Escondido and 
San Diego County.  Review of Standard Urban Stormwater 
Management Plans (SUSMPs) 

March, 2005 

San Diego  Cities of Solana Beach, Coronado, and Del Mar and Port of 
San Diego 

November, 2004 

San Mateo County of San Mateo and Cities of South San Francisco, 
Foster City, Pacifica, Redwood City, and San Mateo 

August, 2002 

Santa Rosa  City of Santa Rosa, Sonoma County, and the Sonoma 
County Water Agency 

March, 2002 

Stockton City of Stockton and San Joaquin County December, 2002 

Ventura Ventura County Flood Control District and the Cities of Ojai, 
Oxnard, Santa Paula, and Simi Valley 

October, 2001 

Ventura SQUIMP Cities of Fillmore, Moorpark, Port Hueneme, Ojai, Oxnard, 
Santa Paula, Simi Valley, the County of Ventura, and the 
Ventura County Watershed Protection District.  Review of 
Stormwater Quality Urban Impact Mitigation Plan 
(SQUIMP) requirements 

August, 2004 
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1.0 INTRODUCTION 

1.1 Background 
The Drainage Area Management Plan (DAMP) is the principal policy, programmatic guidance 
and planning document for the Orange County Stormwater Program (the Program), a 
municipal regulatory compliance initiative focused on the management and protection of 
Orange County’s streams, rivers, creeks and coastal waters.  The participants in this program 
are the County of Orange, the Orange County Flood Control District and the cities of Orange 
County. 
 
The primary focus of the DAMP is addressing the impacts of urban runoff on water quality.  
Urbanization creates rooftops, driveways, roads and parking lots which increase the 
imperviousness of the land.  This imperviousness increases the timing and volume of rainfall 
runoff (compared to pre-development conditions) and provides a source of pollutants that are 
flushed or leached by rainfall runoff into aquatic systems.  The potential environmental 
consequences of these impacts are loss or impairment of the aquatic beneficial uses of streams, 
rivers, creeks, and coastal waters. 
 
The stormwater program was initiated in 1990 as a cooperative local government response to 
requirements stemming from the Clean Water Act regulations. The 1972 Federal Water Pollution 
Control Act, subsequently known as the Clean Water Act (CWA), established the National 
Pollutant Discharge Elimination System (NPDES) permitting program.  As a result of court 
decisions and the overriding need to clarify stormwater permitting requirements, the CWA 
required the Environmental Protection Agency (EPA) to issue regulations to be effective by 1983 
that included stormwater runoff from rainfall.  Congress passed a Clean Water Act Amendment 
in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES Program.  
EPA issued subsequent regulations on November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of 
Orange County (collectively referred to as Permittees) have obtained, renewed and complied 
with the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional 
Water Quality Control Boards (subsequently referred to as the Santa Ana Regional Board, the 
San Diego Regional Board or collectively as the Regional Boards): 
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Santa Ana Regional Board San Diego Regional Board 
Permit 
term Order No. NPDES No. Date 

Adopted 
Order No. NPDES No. Date 

Adopted 

First 
(1990-
1995) 

90-71 CA 8000180 July 1990 
90-38 CA 0108740 July 1990 

Second 
(1996-
2002) 

96-31 CAS618030 March 
1996 96-03 CAS0108740 August 

1996 

Third 
(2002-
2007) 

R8-2002-0010 CAS618030 January 
2002 R9-2002-0001 CAS0108740 February 

2002 

Fourth 

 

   
   

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and update and develop additional programs in order to control 
pollutants in stormwater discharges.  This “iterative management” approach which is based on 
a continuous improvement process of implementation is a fundamental underpinning of the 
Orange County program and consistent with the intent of the Permits. 
 
One of the major challenges for the Permittees in updating the programs is the reconciliation 
between the two Regional Board permits and the resulting program requirements that had 
significant differences for the first time with the issuance of the Third Term Permits.  As a result 
of the need to reconcile the differences between the two permits, the 2003 DAMP represented a 
departure from its 1993 predecessor.  Previously, the 1993 DAMP constituted a self-contained 
policy and program for reducing the discharge of pollutants from municipal storm drains to the 
maximum extent practicable.  It addressed the requirements of permits that, although issued by 
two separate Regional Boards, did not differ.  Under the Third Term Permit period, the 2003 
DAMP addressed the two permits that achieve similar objectives through different sets of 
requirements.  
 
The reconciliation between the two Third Term Permits has also been achieved through the 
development by each Permittee of a Local Implementation Plan (LIP) (also termed Jurisdictional 
Urban Runoff Management Plan or JURMP in the San Diego Regional Board Third Term Permit 
– DAMP Appendix A).  The 2003 DAMP laid the detailed foundation for Permittees to develop 
their LIPs by establishing Model Programs and providing a measure of accountability for each of 
the major program areas. In developing their Local Implementation Plans, the Permittees 
modified the DAMP Model Programs as necessary to ensure that their local conditions were 
addressed and developed a plan for the implementation of the program within their 
jurisdiction.  
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1.2 Regulatory Requirements 
Section 402(p) of the CWA, as amended by the Water Quality Act of 1987, requires that 
municipal NPDES Permits include: 
 
1. A requirement to effectively prohibit non-storm water discharges into municipal storm 

sewers; and  
 
2. Controls to reduce the discharge of pollutants from municipal storm drains to the maximum 

extent practicable, including management practices, control techniques and system, design 
and engineering methods, and such other provisions as the Administrator or the State 
determines appropriate for the control of such pollutants. 

 
Regulations promulgated by EPA on November 16, 1990 (40 CFR 122.26 (d)(2)(iv)) require 
municipal NPDES permit applicants to develop a management program to effectively address 
these requirements.  
 
The federal regulations also indicate that the proposed management program, such as the 
DAMP, “shall include a comprehensive planning process which involves public participation and where 
necessary intergovernmental coordination, to reduce the discharge of pollutants to the maximum extent 
practicable using management practices, control techniques and system, design and engineering methods, 
and such other provisions which are appropriate”. 
 
The First Term Permits similarly required the development of a management program to 
address the regulatory requirements and defined "maximum extent practicable" as follows:   
 

"Maximum extent practicable (MEP) means to the maximum extent possible, taking into account 
equitable considerations of synergistic, additive, and competing factors, including but not limited 
to, gravity of the problem, fiscal feasibility, public health risks, societal concern, and social 
benefits."   

 
This definition set the foundation for the Orange County Stormwater Program and places upon 
the Permittees the continuing responsibility of weighing economic, societal, and equity issues as 
they define the policies and standards to be employed in implementing the program. 

1.3 Objectives of the Drainage Area Management Plan  
The main objectives of the DAMP are to fulfill the commitment of the Permittees to present a 
plan that satisfies NPDES permit requirements and to evaluate the impacts of urban stormwater 
discharges on receiving waters.   An increasingly important aspect of the DAMP is to identify 
additional commitments for the municipal stormwater programs that may be needed to address 
urban Total Maximum Daily Load requirements that are being incorporated into the NPDES 
permits. 
 
There are a number of important public policy issues which have influenced the Permittees in 
framing this DAMP and which consequently define the objectives.  Resources, both public and 
private, are limited and public support is essential. In implementing this program it is the intent 
of the Permittees to proceed in a measured, deliberate way designed to obtain the maximum 
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benefit for the resources expended and to secure maximum public awareness, understanding 
and support. 
 
The Permittees are aware that a successful stormwater quality management program depends 
on the awareness, commitment, cooperation and support of the various segments of the public, 
including businesses, industry, development, utilities, environmental groups, institutions, 
homeowners and the general public.  Accordingly, it is a continuing objective of the plan to 
assure an open planning process, with ample opportunity for public participation and 
meaningful consideration of the input obtained.  Accomplishment of this objective will be 
furthered by the management structure provided herein and by public meetings, hearings, 
workshop, and web postings as part of the planning and decision making process. 
The DAMP is the principal policy, guidance and reporting document for the Orange County 
NPDES Stormwater Program that is implemented within each Permittee’s jurisdiction as 
documented within its LIP.   
 
The DAMP describes the programs that will serve to: 
 
1. Provide the framework for the program management activities (Section 2.0).  
 
2. Establish a plan for continuous program improvement and a Watershed Management 

context for the program (Section 3.0); 
 
3. Provide the legal authority for prohibiting unpermitted discharges into the storm drain 

system and for requiring BMPs in new development and significant redevelopment (Section 
4.0); 

 
4. Improve existing municipal pollution prevention and removal BMPs to further reduce the 

amount of pollutants entering the storm drain system. (Section 5.0);  
 
5. Educate the public about the issue of urban stormwater and non-stormwater pollution and 

obtain their support in implementing pollution prevention BMPs (Section 6.0); 
 
6. Ensure that all new development and significant redevelopment incorporates appropriate 

Site Design, Source Control and Treatment Control BMPs to address specific water quality 
issues. (Section 7.0);  

 
7. Ensure that construction sites implement control practices that address control of 

construction related pollutants discharges including erosion and sediment control and on-
site hazardous materials and waste management (Section 8.0); 

 
8. Ensure that existing development will address discharges from industrial facilities, selected 

commercial businesses, residential development and common interest areas/homeowner 
associations. (Section 9.0); 

 
9. Detect and eliminate illegal discharges/illicit connections to the municipal storm drain 

system (Section 10.0); 
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10. Conduct a stormwater monitoring program to identify impacted receiving waters to assist 

in the prioritization of watersheds for analysis and planning, and to assist in the 
prioritization of pollutants to facilitate the development of specific controls to address these 
problems (Section 11.0); and 

 
 
The emphasis of the program will continue to provide for equitable consideration of all DAMP 
objectives. This consideration involves the use of a strategic framework of water quality 
planning and BMP investigation and is a systematic and iterative process of: 
 
1. Implementing additional BMPs and revising current BMPs based upon site specific 

water quality problems, technical, institutional and economic feasibility, and the 
protection of beneficial uses of the receiving waters;  

2. Monitoring to ensure that the BMPs are correctly applied and to determine BMP 
effectiveness in achieving water quality standards; and 

3. Adjustment of BMPs if water quality standards are not being achieved or possible 
adjustment of water quality standards if they are not appropriate. 

 
This approach is consistent with the intent of the Permittees to reduce the discharge of 
pollutants from municipal storm drains to the MEP and to commit to the 2007 DAMP as an 
ongoing step in a comprehensive planning process rather than its culmination (Figure 1-1).  
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Figure 1-1 
Stormwater Program Iterative Process 

 
Implementation    Assessment    Enhancement 

     

Water Quality 
Monitoring 
Program 

 

1.4 Permittee Commitments  
The Permittees are committed to implementing a strategic and comprehensive public education 
program as a central program component in order to continue to raise the level of public 
awareness and, at the same time, reduce the impacts of urban stormwater runoff. 
 
The Permittees are also committed to maintaining the integrity of the receiving waters and their 
ability to sustain beneficial uses.  As such, the Permittees have designed and implemented a 
countywide baseline stormwater management program in order to be able to continually re-
assess the conditions of the waters within Orange County and help determine the impact, if 
any, of urban stormwater discharges to the beneficial uses of those waters.   
 
This baseline effort is informed by a water quality planning process, which focuses resources on 
the impacts of urban stormwater discharges on beneficial uses.  The Permittees have begun to 
prioritize these initiatives (Section 3) and will continue to analyze and evaluate the existing and 
future baseline monitoring program data to identify those watersheds exhibiting the most 
urgent need for attention. 
 
The Permittees presently own and operate an extensive system of flood control, drainage, 
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recreational, habitat and greenbelt corridor facilities.  Some of these have already been modified 
to yield regional water quality benefits while still safely and reliably performing their primary 
function.  The Permittees will continue to evaluate opportunities to incorporate stormwater 
control features into existing flood control structures in each Orange County watershed as they 
are designed and/or identified through the water quality planning process (Section 3 and the 
watershed action plans (WAPs) Appendix D).  The Permittees have considerable experience 
and expertise in the planning, design and operation of flood control and drainage systems.  
They are familiar with the regional watershed approach to drainage planning and they are 
aware of the economic benefit of regional flood control facilities.  The Permittees will continue 
to approach the water quality management program on the same regional watershed basis, 
guided by the priorities as identified through the water quality monitoring program. 
 
Research, technical and engineering design data indicate that pollution prevention and removal 
design parameters for stormwater are still in a developmental phase.  The Permittees will 
continue to investigate and verify the effectiveness of the various treatment control BMP 
designs through experience, research and demonstration projects. 
 
The Permittees will continue to vigorously detect and eliminate illegal discharges/illicit 
connections into the storm drain system.  
 
Since the majority of the aquatic resources within Orange County are in marine or estuarine 
habitats, the Permittees are committed to participating in various regional research and/or 
monitoring programs which provide unique opportunities to gather valuable information about 
the impact on these habitats and place them in a larger regional context. 
 
By applying this systematic and iterative process, the Permittees intend to further improve 
existing stormwater management practices, better understand water quality problems and 
implement remedial measures in order to protect the existing water quality and improve 
problem areas.   
 
Program Assessments and Modifications  
In order to develop an effective program for the Fourth Term Permit period, careful 
consideration was given to the objectives of the program and the relative importance of each 
element. Within each section of the DAMP, there is a discussion regarding the foundation of 
each Orange County Stormwater Program element, the development of the Program and the 
assessment of the program’s effectiveness.  
 
The Program Effectiveness Assessment (PEA) serves as the foundation for the submittal of 
the Annual Progress Report that is submitted each year to the Regional Boards and serves as the 
basis for the evaluation of the Local Implementation Plans (LIPs) and subsequently the 
Watershed Action Plans.  By completing the effectiveness assessment, the Permittees will each 
have a baseline by which they can compare subsequent evaluations and identify trends on a 
jurisdictional, watershed and countywide basis.  This information will then be used to 
determine where modifications within the program may be necessary and will ensure that the 
iterative evaluation and improvement process is applied to each of the program components 
and used as an effective management tool.  This approach is illustrated in the following graphic: 
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The current PEA approach is described in Appendix C of the DAMP.  An updated PEA 
approach is being developed based on Environmental Management System principles. 

1.5 DAMP Coverage 
This DAMP is applicable to stormwater permits issued by the Regional Boards for areas of 
Orange County. The non-topographic boundary between Orange County and adjoining 
counties could result in certain Permittees being subjected to flows originating from or 
discharging to areas that are subject to separate NPDES municipal stormwater permits issued 
by the Regional Boards.   
 
The common drainage issues with Orange, Riverside and San Bernardino counties began to be 
addressed during the Second Term Permit period through joint participation in integrated 
monitoring and research programs.  Conversely, some drainage in the northwest portion of the 
county is tributary to the San Gabriel River watershed which is within the Los Angeles Regional 
Board’s area. 
 
The countywide drainage maps, which are used by the Permittees for most of the stormwater 
program components, have been included as Exhibit 1.I. 

1.6 Description of Drainage Area and Climate  
Drainage Area 
Orange County has an area of 500,000 acres, beginning on a coastal plain and rising to an 
elevation of over 5,000 feet in the Puente Hills and Santa Ana Mountains to the north and east.  
Before urbanization, which began in the early 1950s, Orange County was drained by ephemeral 
streams and agricultural drainage ditches which were dry most of the year and carried 
measurable flow primarily during short duration flash floods and longer duration general 
winter storms. 
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As urbanization progressed, man-made agricultural drainage ditches were enlarged to flood 
control channels and the few natural streams such as Santa Ana River, San Diego Creek and San 
Juan Creek were constrained within levees to provide flood protection.  Ephemeral flows in 
some of the man-made and natural channels have been replaced with continuous low flows 
from urban and agricultural irrigation. 
 
Since the 1950’s the population of Orange County has grown approximately 20% per year, so 
that now Orange County is predominantly an urban county encompassing 34 cities and a total 
population of 3 million people.  Population growth has slowed as the County has become 
largely built out, and is projected at approximately 1% per year for the next 20 years. 
 
Climate 
Orange County's climate has hot dry summers and mild winters.  Nearly all the annual 
precipitation falls in only a few storm events between October and April.  During times of 
drought, it is not unusual for years to pass between major rainfalls.  Precipitation results from 
three distinct mechanisms.  The most important is the convergence mechanism associated with 
general winter storms originating in Alaska and picking up moisture as they travel south and 
east.   
 
The second major precipitation mechanism is orographic lifting where moist air masses are 
deflected upward by local mountains, releasing rain.  Orographic rainfall is also associated with 
winter rainfall.  The third precipitation mechanism, which can cause extremely intense local 
precipitation, is the convective thunderstorm.  One of the most intense convective rainfall 
events of record in Southern California dropped 11 inches of rainfall in about 80 minutes.   
On occasion, unstable tropical air masses move in from the south and produce rainfall.  These 
tropical air masses combine convergence mechanisms with convective mechanisms to produce 
intense thunderstorms. 
 
It is common for successive storms of varying durations and intensities to compound their 
effects, with the heavy rainfall of the second or third storm creating the most severe flood 
conditions.  Regardless of the source of precipitation, Orange County only receives an average 
of 12 to 13 inches of rain per year.  The present urban and former agricultural lifestyles are 
made possible only by large quantities of water imported from the Colorado River and 
Northern California. 
 
This climate pattern creates unique challenges for stormwater quality program management.  
The extended dry periods result in a typical pattern of continuous base flow in most local storm 
drains, channels and creeks that is composed entirely of urban runoff with certain common 
pollutants from such activities as over-irrigation from landscaping, car washing and other 
routine uses of water.  The more limited wet weather runoff periods and storm events result in 
rapidly rising and falling receiving water flows that can bring large quantities of water and 
associated pollutants over relatively short time periods.  This can result in significant cost and 
land implications to manage or treat even relatively small storm events.   

Proposed 2007 Orange Co Drainage Area Management Plan 1-9 July 21, 2006 
Introduction 
 
 

0031143



SECTION 1, INTRODUCTION 
 
 

1.7 Model Programs 
As noted above, the 2003 DAMP was redesigned to provide a series of model programs, local 
implementation plans, and watershed action plans rather than a single document as in the past.  
The 2003 DAMP was developed through a process that involved public and private sector input 
and public review through the California Environmental Quality Act (CEQA) process.  
 
In 2006, the Permittees again undertook an update of the DAMP in response to anticipated 
requirements of fourth term permits that are expected to be issued by the two Regional Boards 
in early 2007. 
 
The proposed 2007 DAMP includes the following program components: 
 

• DAMP Model Programs 
• Appendix A – Local Implementation Plans 
• Appendix B – Training and Outreach Programs 
• Appendix C – Program Effectiveness Assessments 
• Appendix D – Watershed Action Plans 
• Appendix E – Technical Reports 

 
The following Figure 1-2 shows this organizational layout: 
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Figure 1-2 
Drainage Area Management Plan Structure 
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2.0 PROGRAM MANAGEMENT 

2.1 Introduction 
The major management activities for the Orange County NPDES Stormwater Program include: 

 Providing administrative and technical support for the Permittees and the committees 
within the management structure;  

 Developing and executing inter-governmental agreements necessary for program 
implementation;  

 Planning and implementation needed to direct and implement the program; 

 Developing BMPs;  

 Developing reports and other materials required by the Fourth Term Permits;  

 Developing budgets and fiscal analyses;  

 Reviewing and developing policy positions and representing the NDPES Stormwater 
Program before appropriate agencies; and 

 Program coordination with all affected local government agencies.   

In order to more effectively carry out the requirements of the NPDES Stormwater Program, the 
Permittees in both Regional Board areas agreed during the First Term Permit period that the 
County of Orange would be the Principal Permittee and the Orange County Flood Control 
District and the incorporated cities would be Permittees on the permit. 

The designation of the County of Orange as the Principal Permittee has provided for cost 
effective management of the overall stormwater program by combining resources to complete 
those activities which benefit all of the Permittees.   During the Fourth Term Permit period, the 
County of Orange will continue as the Principal Permittee and conduct those tasks identified as 
being the responsibility of the Principal Permittee within the permits. 

A more detailed discussion of these management tasks is provided below.  

2.2 Major Management Activities 

2.2.1 Management Framework 
The management framework consists of four major levels of program overview and guidance to 
the Permittees who are ultimately responsible for program funding approval and permit 
compliance.  As in the past, the Principal Permittee continues to provide administrative support 
for the various committees which includes maintenance of mailing lists, reserving meeting 
venues, preparing agendas, notifying participants and providing meeting summaries. 

The Principal Permittee has a Stormwater Section that coordinates the countywide compliance 
activities and submittals to the Regional Boards under direction of the Permittees. 
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In addition there are a number of working groups - committees, sub-committees, ad hoc 
working groups, and task forces - that provide input and guidance to address various program 
implementation issues.  These are further described below. 

Committees 

The following committees formed from the NPDES permittees and their roles are as follows: 

City Manager’s Water Quality Committee  
The City Manager’s Water Quality Committee meets annually and provides budget and overall 
program review and governance direction.  The Committee is comprised of several City 
Managers and is attended by County staff.    

City Engineer’s Technical Advisory Committee (TAC) 
The TAC serves in a program advisory role and provides policy direction on program 
development and program budget and implementation.  The TAC is comprised of one City 
Engineer, or selected representative, from each of the County Supervisorial Districts and a 
representative from the County of Orange.  It meets 4-6 times annually. 

General Permittee Committee 
The General Permittee Committee is the principal forum for disseminating information for 
program coordinators.  The Committee meets monthly (except November). The Committee 
periodically evaluates the need for creating standing sub-committees and ad hoc committees as 
needed in order to accomplish the objectives of the Orange County NPDES Stormwater 
Program.   

Sub-Committees and Ad-hoc Working Groups 

Sub-Committees and ad-hoc working groups provide for the continued development of the 
program in a specified area of program responsibility and oversight.  The groups currently 
active include the following: 

 LIP/PEA Sub-Committee 

Purpose:  To provide oversight and technical direction to the management of core 
DAMP/Local Implementation Plan (LIP) programs (Bi-monthly meeting schedule). 

 Public Education Sub-Committee 

Purpose: To provide regional consistency and oversight for the stormwater public 
education program efforts (Monthly meeting schedule).  The sub-committee directs 
development and dissemination of all education and outreach materials. 

 Inspection  Sub-Committee  

Purpose: To provide a forum for the coordination, investigation, enforcement and 
training aspects of the existing development inspection program and Illegal 
Discharges/Illicit Connections (ID/IC) programs (Bi-monthly meeting schedule).  
Recent products include the Investigative Guidance Manual and self-audit checklist 

 Water Quality Sub-Committee  
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Purpose: To provide oversight and technical input for the revision of the water quality 
monitoring programs, ongoing water quality data evaluation, and special water quality 
investigations and BMP effectiveness studies (Quarterly meeting schedule).   

 Ad-Hoc Group – Wastewater Disposal 

Purpose: To develop a list of BMPs for the disposal of washwater/wastewater generated 
by mobile businesses.  The Group was convened specifically to address wastewater 
disposal issues and worked cooperatively with the sewering agencies to produce best 
practice guidance (BMP Fact Sheet IC24). 

 Watershed Action Plan Sub-Committees  

Six Watershed Action Committees (Laguna Coastal streams, Aliso Creek, Dana Point 
Coastal Streams, San Juan Creek, San Clemente Coastal Streams, and San Mateo Creek) 
were established and have met bi-annually since their inception. 

Task Forces 

Periodically task forces are formed to address specific issues relevant to the Permittees and 
community.  These tasks forces are characterized by external participation.  The following task 
forces are currently in existence: 

 Trash and Debris Task Force  

Purpose:  To foster and sustain partnership approaches to dealing with trash and debris 
in stormwater and urban runoff with the goal of ensuring that such materials do not 
become the basis for a formal designation of coastal beneficial use impairment (quarterly 
meeting schedule).   Recent products include a strategic assessment of Orange County’s 
trash and debris control efforts.  

 Legal/Regulatory Authority Task Force 

Purpose: To review the legal authorities that the Permittees have in complying with the 
permit requirements and recommend changes as needed and to track stormwater 
related litigation that may affect the Orange County Stormwater Program (quarterly 
meeting schedule). 

 Water Use Efficiency Task Force 

Purpose:  To study and support a comprehensive effort to curb urban runoff through 
efficient water usage in Orange County (Quarterly meeting schedule). 

2.2.2 Agreement for Program Implementation  
The agreement underpinning County and city cooperation is the NPDES Stormwater Permit 
Implementation Agreement (subsequently referred to as the Implementation Agreement) which 
establishes the responsibilities of the Permittees with respect to compliance with the Third Term 
Permits issued by the Regional Boards.  The Implementation Agreement also establishes a 
funding mechanism for the shared costs of the Orange County NPDES Stormwater Program 
based on each municipality's area and resident population and includes a provision that allows 
newly incorporated cities to become additional parties to the Implementation Agreement.   
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The Implementation Agreement, originally entered into in December of 1990, was amended in 
October of 1993 to include two additional Permittees (Laguna Hills and Lake Forest) and 
formally established the TAC.  The Implementation Agreement was amended again, effective 
June 25, 2002, to include three additional Permittees (Aliso Viejo, Laguna Woods and Rancho 
Santa Margarita) and to incorporate modifications to the management structure and cost-
sharing formulas.  The final, executed Implementation Agreement with the signature pages is 
included in Exhibit 2.II. 

2.2.3 NPDES Permit Responsibilities 
The responsibilities of the Principal Permittee and Permittees are defined within the 
Implementation Agreement, the Third Term Permits, or as otherwise identified within separate 
funding agreements.   

Principal Permittee 
The role of the Principal Permittee is the same as the other Permittees with the addition of 
certain overall programmatic and management responsibilities.  However, the Principal 
Permittee has no regulatory authority over the Permittees.  The primary responsibilities are:  

 Initiating, developing and coordinating any area-wide programs and activities necessary 
to comply with the Third Term Permits;  

 Developing and implementing mechanisms, performance standards, etc., to promote 
uniform and consistent implementation of BMPs among the Permittees; 

 Monitoring the implementation of the plans and programs required by the Permit and 
determining their effectiveness in protecting beneficial uses; 

 Providing administrative and technical support and informing the Permittees and the 
TAC of the progress of other pertinent municipal programs, pilot projects, research 
studies, etc.; 

 Representing the Orange County NDPES Stormwater Program before appropriate 
agencies;  

 Developing and executing inter-governmental agreements necessary for program 
implementation; 

 Conducting chemical and biological water quality monitoring; 

 Cooperating in watershed management programs and regional and/or statewide 
monitoring;  

 Developing standardized formats for all reports; 

 Preparing and submitting unified reports, plans and programs as required by the Fourth 
Term Permits including the unified Annual Progress Report, Program Effectiveness 
Assessment; 

 Developing budgets and unified fiscal analyses and reports; and 

 Coordinating the program with affected local government agencies. 
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Permittees 
Each Permittee is responsible for implementing the NPDES Stormwater Program within its 
jurisdiction.  The main responsibilities of each Permittee include: 

 Reviewing, approving and commenting on budgets, plans, strategies, management 
programs and monitoring programs developed by the Principal Permittee or any sub-
committee; 

 Implementing the various stormwater management programs as outlined in the Third 
Term Permits and 2006 DAMP, including LIP and watershed chapters, within its 
jurisdiction; 

 Establishing and maintaining adequate legal authority; 

 Coordinating among internal departments and agencies, as appropriate, to facilitate the 
implementation of the Permit and the DAMP/LIP; 

 Responding to/or arranging for response to emergency situations, such as accidental 
spills, leaks, illegal discharges/illicit connections, etc., to prevent or reduce the discharge 
of pollutants to the municipal storm drain systems and waters of the U.S. within its 
jurisdiction; 

 Conducting inspections of and performing maintenance on the infrastructure within its 
jurisdiction; 

 Taking appropriate enforcement actions as necessary within its jurisdiction to ensure 
compliance with applicable ordinances; 

 Conducting and coordinating any surveys and source identification studies necessary to 
identify pollutant sources and drainage areas; 

 Participating in the General Permittee Committee meetings and any sub-committee 
meetings as necessary; and 

 Preparing and submitting all reports or requests of information to the Principal 
Permittee in a timely fashion. 

2.2.4 NPDES Permit Reporting Requirements 
The Fourth Term Permits will require the preparation of an Annual Progress Report for 
submittal to the Regional Boards and United States Environmental Protection Agency (USEPA) 
Region IX no later than November 15 of each year (it should be noted that the San Diego 
Regional Board administratively approved a Permittee request to modify the Annual Progress 
Report due date in the Third Term Permit from November 9 to November 15).  

The Annual Progress Report is now an integral component of the Program Effectiveness 
Assessment in Appendix C and includes: 

 Jurisdictional assessments completed individually by each Permittee  

 Watershed assessments based on the watershed chapters with reporting commencing 
with the 2003-04 Annual Progress Report. 
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 Countywide assessment through a Unified Annual Progress Report 

In addition to the Annual Progress Reports, the required submittals may also include any other 
requirements specified by the Regional Boards pursuant to permit conditions, California Water 
Code Section 13225 and 13267, or other regulatory provisions. 

2.2.5 Fiscal Analysis 
The Principal Permittee is responsible for preparing draft annual budgets for shared program 
costs, to be approved by the Permittees.  In addition, the Principal Permittee is responsible for 
tracking shared program cost expenditures and preparing financial reports that are distributed 
to the Permittees.   

The total cost to each Permittee for the area-wide stormwater program is the sum of shared 
costs plus individual costs.  

Total Cost to Permittee = Shared Costs + Individual Costs 

Shared Costs 
Shared costs are those that fund activities performed by the Principal Permittee, under the 
stormwater program's Implementation Agreement.  Each municipality's contribution to the 
shared costs is determined by a formula established in the Implementation Agreement, based 
on the population and land area of each jurisdiction.   

The program management activities handled by the Principal Permittee include development of 
model compliance program, elements, development and execution of intergovernmental 
agreements, representation of the Permittees at meetings with other organizations, preparation 
of compliance reports, budgets and other program documentation, representation of the 
program before appropriate agencies such as the Regional Boards and the State Water 
Resources Control Board, procurement and subsequent coordination of consultant studies and 
coordination with Permittees representatives. 

Individual Costs 
Individual costs are those incurred by each Permittee through implementation of its LIP.  These 
BMPs include a wide range of activities, such as street sweeping, litter control and emergency 
spill response, facility inspection; drain inlet/catch basin stenciling and dissemination of public 
education materials. 

The individual costs are comprised of capital and operation and maintenance costs: 

 Capital Costs – refers to expenditures for land, large equipment, and structures;  

 Operation and Maintenance Costs - refer to normal costs of operation including the cost 
of keeping equipment and facilities in working order.   

The sum of the capital and operation and maintenance costs is the total cost that each Permittee 
has incurred individually to meet the requirements of the Third Term Permits through the 
implementation of its LIP.   
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2.2.6 Program Representation  
The Principal Permittee represents the Permittees on the California Stormwater Quality 
Association, the Stormwater Research Program of the Water Environment Research Foundation, 
and other stormwater forums.  Information on the activities of these organizations is provided 
to the Permittees on a regular basis.  

2.2.7 Coordination with Other Agencies 
Successful implementation of the Orange County NPDES Stormwater Program requires 
cooperation and coordination with other public agencies or organizations within and adjacent 
to Orange County that have programs or activities that have an impact on stormwater.  

Southern California Counties 
During the Third Term Permit period, significant examples of such an approach were a greater 
level of participation in regional monitoring and research programs coordinated by SCCWRP, 
and the joint participation with Riverside and San Bernardino Counties in the Santa Ana 
Stormwater Quality Standards Study being undertaken through SAWPA  These examples 
represented a collective opportunity for the County to cooperatively participate in an integrated 
watershed monitoring program and development of appropriate stormwater quality standards 
and cost-effective means of achieving water quality goals and meet a common permit objective.  

This coordination on monitoring has further developed into a region-wide monitoring and 
research cooperative program with the neighboring counties, SCCWRP and the three Regional 
Boards.  This coordination has resulted in several ongoing and planned cooperative projects. 

California Department of Transportation (Caltrans)  Richard had a ? next to this 
The Principal Permittee has actively coordinated with Caltrans through respective attendance at 
NPDES meetings.  This joint participation has allowed for the sharing of information and 
resources and has provided for a greater understanding of the respective programs and 
challenges. 

Phase II Agencies  
The Permittees anticipate that there may be additional opportunities for cooperative efforts with 
other stormwater dischargers that may be permitted separately under Phase II of the federal 
stormwater regulations.  These dischargers include federal and state lands, including, but not 
limited to military bases, national forest, hospitals, colleges and universities; and highways; 
utilities and special districts; and Native American tribal lands.  

Orange County Agencies 
Coordination with other county agencies has and continues to occur on many levels. The 
following are some examples (see later DAMP sections for more information.) 

 Coordination on common public education messages. For example, joint public 
education flyers have been coordinated with Orange County Sanitation District for 
sewer spills and food facilities and with Orange County Integrated Waste Management 
on a brochure for household hazardous waste. 
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 Coordination on public outreach events. For example, municipal agencies participate 
together at the Orange County Fair and the Children’s Water Festival. 

 Coordination on school outreach programs. For example, after school programs have 
been developed in conjunction with the Department of Education to provide stormwater 
education materials. 

 Coordination on preventing sanitary sewer overflows. For example, the Tustin Area 
Spill Control demonstration project has been coordinated with the Orange County 
Sanitation District.  
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3.0 PLAN IMPROVEMENT AND WATERSHED PLANNING  

3.1 Introduction 
Program management of various water quality improvement programs within Orange County 
under the NPDES program occurs at two distinct levels: (1) activities conducted by the 
Permittees individually through implementing jurisdictional programs in their LIPs based on 
the model programs in the DAMP; and (2) activities conducted by the Permittees and others 
collectively to address specific water quality issues on a watershed scale.  Since the program 
inception in the early 1990’s, the Permittees to the Orange County Stormwater Program have 
been embarked on this two-tiered comprehensive approach to stormwater management which 
includes a water quality planning process, referred to throughout the DAMP.  This planning 
process includes a systematic and detailed evaluation of the impacts of urban stormwater 
discharges on receiving waters to determine or validate that actual impairments exist that may 
warrant corrective action. 

The DAMP sets forth this iterative approach for urban stormwater management at both of these 
levels: 

 For the LIP programs, the DAMP establishes and periodically refines a baseline set of 
BMPs that are applicable to all areas and that are proven and cost-effective; 

 For the Watershed based programs, the DAMP lays out a process for: 

o Focusing on solving water quality problems in receiving waters; 

o Prioritizing waterbodies for additional action, with those listed as impaired having a 
higher priority; and 

o Promoting a watershed-level approach and implementing enhanced BMPs on both 
an individual and collaborative basis to address watershed constituents of concern. 
This watershed-level planning approach is being further defined and described in 
detail in the Watershed Action Plans that identify enhanced BMPs to address specific 
watershed issues. 

This Section, together with information collected through the Water Quality Monitoring 
Program, provides the foundation and underlying support to the program on both of these 
levels as illustrated in Figure 3-1.  This approach has been gradually evolving through the first 
three Permit terms.  Under the first term, the Permittees developed an inventory and basic 
understanding of their municipal storm drain systems and initiated implementation of a 
number of baseline BMPs on a county-wide basis.  Under the Second and Third Term Permits 
the Permittees enhanced the existing program elements and baseline BMPs and developed 
additional ones; and updated the DAMP with the latest version completed in 2003.  At the same 
time that the Permittees were refining and expanding implementation of baseline BMPs, they 
embarked on additional monitoring, and began looking more closely at watershed-specific 
issues, pollutants of concern, and priorities.  It became apparent that implementation of baseline 
BMPs only, while important for significantly reducing pollutants and complying with NPDES 
permits, would not address all watershed priorities or necessarily assure that specific water 
quality impairments resulting from urban runoff impacts would be fully addressed.   
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Figure 3-1 Program Approach 
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Under the Third Term Permits, the County initiated detailed Watershed Planning efforts for the 
major watersheds within the County, beginning with the San Diego Regional Water Quality 
Control Board region in the southern portion of the County.  As these efforts are completed for 
a specific watershed, they are being incorporated into Appendix D of the DAMP.  As of June 
2006, the following Watershed Action Plans have been completed or are in progress: 

 Laguna Coastal Streams 

 Aliso Creek 

 Dana Point Coastal Streams 

 San Juan Creek 

 San Clemente Coastal Streams 

 San Mateo Creek 

 Newport Bay (in progress) 

This systematic approach utilizes information obtained from the countywide baseline water 
quality monitoring program (Section 11.0) and from the additional water quality planning 
initiatives that have been or are currently being conducted in a number of the watersheds to 
determine those with beneficial use impairments, potentially attributable to urban stormwater.  
Once a water quality problem is identified, additional or new Best Management Practices 
(BMPs) are evaluated for implementation to determine their effectiveness and applicability.   
Since the field of stormwater management is a dynamic one, it is necessary for the Permittees to 
continue this systematic and iterative process of revising, adding or deleting BMPs as necessary 
in order to maintain a successful and responsive program. 

3.2 Regulatory Requirements 
Federal regulations (40 CFR 122.26 (d)(2)(iv)) require that drainage area management plans 
include "a comprehensive planning process....to reduce the discharge of pollutants to the 
maximum extent practicable using management practices, control techniques and system, 
design and engineering methods, and such other provisions which are appropriate." 

The regulations further state that "proposed programs may impose controls on a systemwide 
basis, a watershed basis, a jurisdiction basis, or on individual outfalls" and "shall describe 
priorities for implementing controls."  

The regulations thus require the development, implementation and prioritization of BMPs to 
control the discharge of pollutants from municipal storm drains into waters of the United 
States. The vehicle for this BMP implementation is the DAMP, which includes new BMPs and 
modifications to existing BMPs and other stormwater management program elements to 
address stormwater runoff from industrial, commercial, and residential areas to reduce the 
discharge of pollutants from municipal storm drains to the MEP.  

The Plan Improvement Program was developed as a model for fulfilling the requirements of: 

 Section XVI of the Santa Ana Regional Water Quality Control Board (RWQCB) 
Municipal NPDES Stormwater permit, Order No. R8-2002-0010; 
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 Section J of the San Diego RWQCB Municipal NPDES Stormwater permit, Order No. R9-
2002-0001. 

While the permits describe in detail a programmatic approach to implementation of stormwater 
management, they contain a provision that discharges from the MS4s shall not cause or 
contribute to exceedances of receiving water quality standards (designated beneficial uses and 
water quality objectives) for surface waters or groundwaters.  The permits presume that the 
DAMP and its components are designed to achieve compliance with receiving water limitations 
through an iterative process and the application of increasingly more effective BMPs. 

If there is evidence that the permittees continue to cause or contribute to an exceedance of water 
quality standards, notwithstanding implementation of the DAMP the permittees shall promptly 
notify and submit a report to the Executive Officer of the Regional Board that describes BMPs 
that are currently being implemented and additional BMPs that will be implemented to prevent 
or reduce any pollutants that are causing or contributing to the exceedance of water quality 
standards. Once approved, the Permittees will implement the revised DAMP and monitoring 
program in accordance with the approved schedule. 

3.3 Plan Evolution 

3.3.1   Approach to Plan Development and Improvement 
As noted above, the BMPs fall into two general categories:  

 The “baseline BMPs” addressed in the DAMP include establishing adequate legal 
authority to control pollutant discharges (Section 4.0), implementing BMPs as part of 
routine municipal activities (Section 5.0), conducting an effective public and business 
education program (Section 6.0), implementing routine non-structural and structural 
BMPs in new developments and significant re-developments (Section 7.0), implementing 
structural and non-structural on-site BMPs for construction projects (Section 8.0), 
implementing BMPs for existing development (Section 9.0) and identifying and 
eliminating  illegal discharges/illicit connections (Section 10.0).  In general, these BMPs 
are implemented to the extent applicable throughout the County under all Permittees’ 
Local Implementation Plans.   

  The pollutant-specific watershed-based programs include enhanced BMPs such as 
structural BMPs identified through the water quality planning process and site specific 
or regional/watershed Treatment Control BMPs for new developments necessary 
pursuant to Section 7.0 of the DAMP.  Water quality problems will be identified through 
the countywide water quality monitoring program and other water quality assessments.   

The formation of special task groups or continued participation of individuals in the process is 
vital to the long-term viability of the water quality improvement process (and by extension, 
watershed management) in Watershed Committees. Consideration of protection of 
environmental resources, and not only water quality issues, needs to be constantly integrated 
into this process. The interdependency of many resources requires that public understanding of 
potential issues related to single-purpose projects must be sought and integrated into the 
planning process. 
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It is expected that one of the functions of the management group will be the continued 
education of the participants and general public on the progress of water quality improvement 
efforts.  

The approach taken to develop the Watershed Chapter recognizes that each Permittee’s LIP and 
this Watershed Chapter represent the principal planning documents for two separate but 
nonetheless similar and highly interdependent water quality planning processes targeting the 
control of pollutants in urban runoff. These iterative processes can be represented in each case 
as shown Figure 3-2 and described in Table 3-1. 

Figure 3-2 Water Quality Planning Process 
 
 

Geographic Area 

 
 
 
 
 
 
 
 
 
 

 Planning Process 

Assess 

Implement 

Monitor Plan Framework 

 
 

 
Based upon the annual watershed assessment, the Watershed Permittees and other 
participating jurisdictions will work together to address the priority water quality issues 
identified through this watershed planning process. It is anticipated that water quality issues 
that are determined to be specific to a jurisdiction would be referred to that jurisdiction and 
thereafter be addressed as a jurisdictional program initiative through the LIP. Alternatively, the 
issue may originate from multiple jurisdictions within the watershed. In this instance, the 
problem would be addressed as a watershed cooperative effort.  

Updates to this program will be the subject of annual reporting which will include a water 
quality assessment and revisions to the listed water quality improvement initiatives.  
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Table 3-1 Watershed Management Processes 
 Local Implementation Plan Watershed Chapter 

 
Geographic Area Covered by 
Plan 

 
Defined by political (city/county) 
boundaries 

 
Defined by hydrologic boundaries 

 
Planning Process 

 
Focused on reducing discharges 
of pollutants in urban runoff and 
stormwater pollution on a uniform 
countywide basis. Directed by 
DAMP/LIP in conformance with 
NPDES permits requirements. 

 
Focused on improving local 
receiving water quality where it is 
adversely impacted by urban 
runoff and stormwater pollution.  
Directed by NPDES permit 
requirements and 303(d) 
list/TMDLs. 

 
Framework 

 
Directed by Orange County 
Stormwater Program committee 
structure and Regional Board 
review. Public consultation 
principally through California 
Environmental Quality Act 
(CEQA) process/Regional Board 
review. 

 
Directed by municipal and public 
agency stakeholders. 
Characterized by public 
participation. 

 
Assessment 

 
Based on information from 
countywide municipal and 
regional cooperative 
investigations of stormwater and 
receiving water quality and are 
undertaken on an annual and 5 
year basis. 

 
Based on information from 
watershed specific investigations 
and are undertaken on an annual 
basis. 

 
Planning 

 
Broad based approach with 
emphasis on well established 
pollution prevention and source 
control measures. 

 
Pollutant specific approach with 
emphasis on treatment controls 
and consideration of innovative 
regional solutions. 

 
Implementation 

 
Individually by the Watershed 
Permittees. 

 
Individually and collaboratively by 
Watershed Permittees and other 
agencies. 

 
Monitoring 

 
Considers pollutant load 
reduction. 

 
Considers beneficial use 
attainment. 
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The watershed planning process can form the basis for an administrative system, resource 
allocations, a communication mechanism with residents and community groups, and ultimately 
a means for tracking and measuring BMP implementation and effectiveness.  By focusing on 
watersheds as the planning unit, the watershed becomes the geographic and administrative unit 
for a wide range of program activities and community involvement that can result in cost 
effective and measurable results.  These include activities conducted by the Watershed 
Permittees while implementing their jurisdictional programs and activities conducted by the 
Watershed Permittees and others collectively to address issues on a watershed scale.  The 
programs range from NPDES coordination to the establishment of a long-term Watershed 
Management Framework, which varies in structure by watershed.   

The development of a forward thinking, cost-conscious watershed implementation plan 
requires that several factors associated with existing and possible future management practices 
be evaluated and prioritized.  These factors range from 
cost and efficiency to location and source types, all of 
which should be evaluated at several different scales.  
Scale plays an important role in watershed 
management.  It is associated with characterizing 
sources and their impacts to receiving waters, 
determining the types and locations of appropriate 
management practices, and the effectiveness of these 
practices on improving water quality.  The need to 
address and understand how to bridge various scales 
has been an ongoing issue in the community of 
watershed management professionals (e.g., planners, 
scientists, engineers).  How to address multiple scales 
in a meaningful way typically requires the 
development of assessment tools at multiple scales 
because the monitoring and/or modeling of thousands 
of BMPs is not necessarily cost effective or useful.  The 
assessment tools should provide a means for balancing 
cost effectiveness, management practice efficiency, and 
ongoing assessment and adjustment needs at both regional and site scales.   

Benefits of Watershed Management 
• Locally driven needs, goals, and 

objectives 
• Locally run and designed 
• Consistency with federal and state 

programs 
• Economies from streamlined 

analysis and implementation 
procedures  

• Opportunity for flexibility in the 
development of management 
alternatives 

• Decision-making based on 
environmental and local 
considerations 

• Effective Capital Improvement 
Program planning and budgeting 

The broadest scale considered in watershed planning is the watershed or basin scale.  As an 
example, in the Newport Bay watershed, this scale would encompass a 154 square mile area 
(see the first box in Figure 3-3). This level of planning provides an accounting of existing and 
potential source controls in the watershed and an understanding of their basin-wide 
effectiveness.  Evaluating BMPs at a watershed scale also takes into account the variety of 
activities contributing to pollution, often including both rural and urban land uses.  
Comprehensively addressing all of these sources may require many BMPs that work in tandem 
and are evaluated together since the overall effectiveness may be greater than the sum of the 
individual practices.  

Evaluations of BMP effectiveness can also be concentrated on a smaller geographic area, such as 
a subwatershed.  A subwatershed scale focuses BMP implementation on a limited set of “like” 
source types and pollutants. For example, the coastal zone or coastal subwatersheds may focus 
on bacteria sources (including birds) and select a subset of BMPs that could be applied in  
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coastal areas where available space may be limited. This assessment scale provides a better 
understanding of cause and effect relationships than the watershed scale although it requires 
more specific information on sources and controls.   

Figure 3-3 Representation of Scale 
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However, the more specific information provides a better foundation for defining a site’s 
characteristics and using the characteristics to define other similar subwatersheds in the region.  
Again, as an example, in the Newport Bay Watershed, the Santa Ana-Delhi Channel represents 
a sample subwatershed (see the yellow box in Figure 3-3). 

The most detailed scale is represented by a community or parcel and can be evaluated in much 
greater depth (see the blue box in Figure 3-3).  For instance, detailed analyses or modeling can 
be performed to evaluate the impact(s) of individual BMPs (or a train of BMPs).  These results 
can be used to estimate water quality improvements at similar locations or extrapolated to 
estimate impacts in a larger area with similar characteristics.  For larger areas, rather than just 
extrapolating results, modeling may be helpful to ensure that the physical and chemical 
processes present in the watershed are appropriately represented and evaluated. 

In practice, watershed planning efforts should consider the watershed, subwatershed, and 
parcel scales.  Each scale provides meaningful information that can be scaled up or down to 
provide the basis for planning decisions and determining effectiveness of existing and/or 
planned BMPs.  In addition, the impact of BMPs should be assessed to determine the 
effectiveness of both individual BMPs and the overall implementation plan (this is especially 
important for watersheds with TMDLs and approved implementation plans).  

3.3.2 Methodology for Examining BMP Retrofit Opportunities 
Watersheds determined to require additional BMPs have been surveyed for potential 
retrofitting. Where retrofitting opportunities are not found, new structural BMPs will be 
considered, consistent with the principles of MEP standard.  Existing flood control, retarding, 
sediment control, water conservation, recreation, habitat, and greenbelt facilities will continue 
to be evaluated in terms of their potential for modification to provide water quality benefits.  

To supplement these earlier efforts, a countywide evaluation was initiated in 2003 to identify 
opportunities within the existing storm drain infrastructure for configuring/reconfiguring 
storm drains or channel segments in order to improve water quality and maintain the 
designated beneficial uses.  This effort is discussed further in the following section.   

3.3.3 BMP Selection and Implementation 
Current BMPs 
The Permittees have historically conducted activities that provide ancillary water quality 
benefits (street sweeping, catch basin cleaning etc.).   The DAMP and the Third Term permits 
continued to recognize the importance of continuing the BMPs that have been initiated and 
included new commitments to enhance these current countywide efforts.  In many instances 
changes have been included to further improve their effectiveness over the Third Permit Term 
and to increase the Permittee commitment to their implementation. 

New BMPs 
Although the DAMP provides for the implementation of a successful Orange County NPDES 
Stormwater Program through the BMPs that have already been developed and implemented, 
the Permittees recognize that the field of stormwater management is highly dynamic and that 
the BMPs were identified within the 2003 DAMP have continued to be implemented and 
evaluated.  In some cases BMPs have been or may in the future need to be revised, deleted or 
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added to in order for the program to remain successful.  In addition, water quality degradation 
caused by urban stormwater discharges that is identified either through the water quality 
monitoring program or the water quality planning process may elevate the need for additional 
or new BMPs to be implemented in order to effectively address the problem.  

New candidate BMPs can be prevention or removal oriented and can be considered either for 
updating baseline BMPs or for incorporation as watershed-based BMPs.  New BMPs are 
generally identified from one or more of the following: 

 A review of technical literature (such as the ASCE/EPA database); 

 A review of existing control programs; 

 Demonstration or research projects;  

 Input from consulting firms and municipalities already involved in new BMP 
implementation; or 

 Other sources. 

New structural BMPs, chosen for broad implementation, should be selected from candidate 
BMPs that have been field-tested and evaluated as to their pollutant removal efficiency and cost 
effectiveness.  They should also be planned and located to maximize their cost-effectiveness. 

Assessment of BMP Effectiveness 
Methodologies for assessing the performance of BMP effectiveness can include conventional 
monitoring (such as water quality monitoring) and non-conventional monitoring.  

Conventional monitoring, while theoretically providing a more direct indication of actual BMP 
performance is very challenging for a number of reasons.  Water quality monitoring is costly, 
particularly given the highly variable nature of stormwater runoff, and targeted on a limited 
number of BMPs.   Furthermore, not all BMPs are readily evaluated through water quality 
monitoring.  Therefore, an accurate, quantifiable assessment of the cumulative effectiveness of 
current BMPs is difficult for a variety of reasons, including: 

 Non-structural BMPs began to be implemented prior to the first municipal stormwater 
permit requirements, meaning no “baseline” monitoring data representative of 
“pre-BMP” conditions can be identified; 

 The BMPs identified in the 2003 DAMP are being implemented incrementally on a 
countywide basis.  Since, to date, no watershed has been uniquely subject to a single 
BMP, the influence of an individual BMP upon the overall surface water quality cannot 
yet be readily determined; 

 There is considerable variability in water quality data that complicates any statistical 
correlation of the data with storm frequency, storm length and intensity, land use, or 
land management practices.  This is even more compounded by storm seasons in recent 
years that have varied much in their intensity, duration and volume;  

 Many of the BMPs identified in the 2003 DAMP are implemented to address the issues 
associated with a specific land use.  However, since the land uses are extremely varied 
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within the watersheds, it has not proven possible to characterize the effects of those 
specific BMPs; and 

 Factors other than chemical water quality may be more directly responsible for 
impairment of beneficial uses, yet all these factors combine in their effects and are 
difficult to separate one from another. 

A method for evaluating overall stormwater program effectiveness on both a programmatic and 
BMP level has been under development for the California Stormwater Quality Association and 
can be considered for incorporation into the Orange County Program.  The concept approach, 
illustrated in Figure 3-4, provides a hierarchy of potential outcomes that can be evaluated 
ranging from programmatic permit compliance assessment to demonstrated changes in 
receiving water quality. 

Figure 3-4 Concept Approach for Program Evaluation (From CASQA, 2005) 

 

 

While assessing the cumulative effect of BMPs employed countywide on the water quality of 
receiving waterbodies may take a number of years, there are a number of programs that are 
currently contributing to the assessment of individual project BMP performance.  The 
Permittees have conducted several studies discussed below to evaluate and assess BMP 
performance and efficiency. 

 Trash and Debris BMP Evaluation -The objectives of the study were to review 
characterization information on trash and debris in Orange County and to identify 
candidate structural BMPs.  The study concluded that site characteristics may be the 
principal determinants of BMP selection.  During the reporting period the findings of 
this study were developed into a BMP selection guide for retrofit applications to modify 
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an existing facility to provide a water quality (trash/debris removal) function.  This 
guide will be finalized in 2006-07 and incorporated into DAMP Appendix E.  

 Erosion Control BMP Effectiveness Study - The study was conducted during the current 
permit period to evaluate selected erosion with the goal of providing information on (1) 
the effect of time and weathering on product condition; (2) the frequency a product must 
be applied to be effective; (3) the maximum slope on which a product will perform 
effectively; and (4) how product performance is affected by soil types.  The study 
comprised an evaluation of two types of hydraulic mulch (paper and wood based), two 
types of polyacrylimide (low and high molecular weights), and wood mulch (without a 
binding agent).  The findings of the evaluation will be reported in the 2005-06 Unified 
Report and incorporated into DAMP Appendix E. 

BMP Effectiveness and Applicability for Orange County - This study was 
commissioned to review existing information on available structural BMPs and to 
organize and present specific information to facilitate the selection, siting, design, 
construction and maintenance of the most appropriate and cost-effective BMPs for a 
particular site in Orange County.  The study recommended consideration be given to 
using extended detention basins, vegetated swales, vegetated buffer strips, bioretention, 
sand and organic filters, infiltration basins and infiltration trenches.  In 2005, the study 
report was updated to include the flow reduction BMPs developed under the auspices of 
the Nitrogen and Selenium Management Program. 

BMP Retrofit Opportunities Study - In 1997-98, the feasibility of incorporating BMP 
retrofits to optimize beneficial use attainment began to be addressed in the context of  
the long-term water quality planning initiatives being conducted within Orange  
County, a number of which are in cooperation with the Army Corps of Engineers.  To 
supplement these earlier efforts, during 2003-04, a countywide evaluation was initiated 
to identify opportunities within the existing storm drain infrastructure for 
configuring/reconfiguring storm drains or channel segments in order to improve the 
water quality and maintain the designated beneficial uses (see DAMP Appendix E).  
This effort was continued in 2005-05 with further use of the GIS-based model.  

Tustin Area Spill Control (TASC) Demonstration Project - To address the various 
regulatory, technical and coordination issues associated with preventing and planning 
for sanitary sewer overflows (SSOs), the County and OCSD initiated a pilot project titled 
Tustin Area Spill Control (TASC) Demonstration Project.  The project accomplished: 

o Development of SSO response procedures;  

o Completion of the Request for Proposal process for selecting primary and backup 
sewage spill response contractors for containment and recovery of sanitary sewer 
overflows; 

o Conducting SSO hands-on field response training; and  

o Development of a Memorandum of Understanding for delineating jurisdictional and 
financial responsibilities within the TASC project. 
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Assessment – Toward Better Assessment 
A number of important initiatives are being supported by the Permittees aimed at the 
development of assessment techniques and methodologies to support more informed and 
consistent decision making across Southern California.  Notable amongst these initiatives are 
the Regional Research Monitoring Program (Stormwater Monitoring Coalition) and the 
Development of the California Sustainable Watershed/Wetland Information Manager 
(CalSWIM) – prototype Database.   

Regional Research Monitoring Program (Stormwater Monitoring Coalition) - The goal of 
the Stormwater Monitoring Coalition is to identify region-specific research needs to better 
understand stormwater mechanisms and impacts, and to collectively sponsor the 
development of assessment techniques and methodologies that will enable more informed 
and consistent stormwater management decision-making across the region.   

The SMC has initiated several of the 15 research projects identified in the research agenda, 
including: Microbial Source Tracking Method Comparison, Development of Standardized 
Sampling and Analysis Protocols, Implementation of a Laboratory Intercalibration Program, 
Peak Flow Impact Assessment, and the Freshwater Stream Bioassessment Monitoring 
Program. 

Development of California Sustainable Watershed/Wetland Information Manager 
(CalSWIM) – Prototype Database - In response to a commitment to develop a prototype 
watershed database for cumulative impact assessment, the County of Orange as Principal 
Permittee has joined with the University of California, Irvine (UCI) in developing and 
implementing a prototype database called the California Sustainable Watershed/Wetland 
Information Manager (CalSWIM).  CalSWIM is a web-based expert system and database 
focused, initially, on Newport Bay and the Newport Bay watershed and can be viewed at 
www.calswim.org.  The technical objective of CalSWIM is to provide an interactive platform 
for coastal wetland and watershed managers, planners, and engineers to explore alternative 
wetland and watershed management strategies. 

The Permittees will continue to assess and evaluate the data from these and other studies in 
order to try and determine the overall effectiveness of the implementation of the BMPs on water 
quality within Orange County.  

3.3.4 Plan Revision 
This 2006 draft DAMP has been revised and updated from the 2003 DAMP and is being 
submitted in conjunction with the Report of Waste Discharge in as part of the Permit Renewal 
process in 2006-07.  The TAC will review, and submit to the Permittees for local approval, the 
updated DAMP.  The documents will then be submitted to the Regional Boards.   
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3.4 Funding of Structural Controls  

3.4.1 New Development BMPs 
Each developer will finance and implement the construction site controls specified in this plan 
and will institute the appropriate post-construction BMPs.  If an approved regional or 
watershed plan is in place that anticipates the new development, the developer may be required 
to contribute to the implementation of the regional or watershed structural BMPs.  This may be 
accomplished by establishing a water quality plan and funding program for each affected 
watershed (see Section 7.0 for more detail). 

3.4.2  Watershed Structural BMPs 
Financial requirements for the construction, operation and maintenance of watershed structural 
BMPs (water quality wetlands, biofiltration swales) will continue to be evaluated on a 
watershed scale on a case by case basis.  Appropriate financing programs will be proposed, 
including consideration of means to assure appropriate participation by land developers, 
project proponents, and any other local stakeholders. 

Those structural BMPs, which are retrofitted existing structures, will continue to be operated 
and maintained by the present owners for each new structure.  The planning process will 
include consideration and determination of maintenance responsibility for each new structure.  
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4.0 LEGAL AUTHORITY  

4.1 Introduction 
Permits issued by the Santa Ana and San Diego Regional Boards to the Permittees require the 
implementation of programs to address runoff from commercial, industrial, and residential 
areas to reduce the discharges of pollutants from the municipal storm drain system to the MEP.  
Central to these programs is the establishment, by each Permittee, of adequate legal authority to 
control the contribution of pollutants to the “Municipal Separate Storm Sewer System” or 
“MS4”. The regulatory requirements and Permittees legal authority are described below.  

4.2 Regulatory Requirements 
Federal regulations 40 CFR 122.26 (d)(2)(i); Section VI of the Santa Ana Regional Water Quality 
Control Board Municipal NPDES Stormwater permit, Order No. R8-2002-0010; and Section D of 
the San Diego RWQCB Municipal NPDES Stormwater permit, Order No. R9-2002-0001, requires 
municipal NPDES Stormwater Permit applicants to demonstrate that they have adequate legal 
authority to:  

 Control the contribution of pollutants to the municipal storm drain system by 
stormwater  discharges associated with industrial activity; 

 Prohibit illicit discharges to the municipal storm drain system; 

 Control the discharge to the MS4 of spills, dumping or disposal of materials other than 
stormwater; 

 Control through interagency agreements amongst the Permittees, the contribution of 
pollutants from one municipality into the common combined flood control and 
stormwater conveyance system managed by the Orange County Flood Control District; 

 Require compliance with conditions in ordinances, permits, contracts or orders; and 

 Carry out all inspection, surveillance and monitoring procedures necessary to determine 
compliance and noncompliance with permit conditions including the prohibition on 
illicit discharges to the municipal storm drain system.  

4.3 Authority to Control Pollutant Discharges 
Although adequate legal authority existed for most potential pollutant discharges at the 
inception of the Orange County NPDES Stormwater Program, the Permittees prepared a Model 
Water Quality Ordinance (Ordinance) to provide a more uniform countywide approach and to 
provide a legal underpinning to the entire Orange County NPDES Stormwater Program.  
Subsequently, by 1997, all of the Permittees had adopted largely similar versions of the Water 
Quality Ordinance and began to implement the corresponding Enforcement Consistency Guide 
(Exhibit 4.I) and provided certifications regarding this to the Regional Boards.  

Each Permittee has designated Authorized Inspector(s) responsible for enforcing the Ordinance.  
The Authorized Inspector is the person designated to investigate compliance with, detect 
violations of, and/or take actions pursuant to the Ordinance. 
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The detection, elimination, and enforcement activities undertaken by the Permittees are 
described further in Section 10.0.  In addition to prohibiting unpermitted discharges, the 
Ordinance also provides for requiring BMPs in new development and significant 
redevelopment (see Section 7.0).   

4.4 Program Effectiveness Assessment  
All ordinances will continue to be reviewed in order to determine if any modifications are 
necessary in order to comply with Permit requirements in accordance with the Program 
Effectiveness Assessment (PEA) as described in Appendix C of the DAMP.  The overall PEA 
serves as the foundation for the annual progress report that is submitted each year to the 
Principal Permittee and subsequently to the Regional Boards and serves as the basis for 
evaluating each municipality's individual municipal activity efforts. 

By completing the effectiveness assessment, the Permittees will each have a baseline by which 
they can compare subsequent evaluations and identify trends.  This information can then be 
used to determine where modifications within the program may be necessary and ensures that 
the iterative evaluation and improvement process is applied to the program component and 
used as an effective management tool. 
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5.0 MUNICIPAL ACTIVITIES 

5.1 Program Summary 

5.1.1 Program Overview 
Permittees own and operate public facilities and, as a consequence, perform municipal activities 
including pest management over a large portion of their respective jurisdictions, which may 
constitute up to 20% to 30% of the land area.  These activities represent both potential sources of 
pollutants (examples include public facilities landscape maintenance waste, materials resulting 
from street and road maintenance, litter and debris from solid waste collection activities, and 
petroleum hydrocarbons and metals resulting from equipment maintenance and repair; as well 
as activities to reduce pollutants generated by others (such as street sweeping and drain system 
cleaning).  Under their Local Implementation Programs, Permittees will continue to implement 
BMPs in conjunction with municipal activities that can significantly contribute to the control of 
urban stormwater pollution.  The DAMP provides Model Programs that Permittees use to 
formulate their local programs.  In order to manage these activities and monitor progress, the 
Permittees will document and evaluate such activities as part of a Continuous Improvement 
Process.  

Model programs are contained in the DAMP for both Municipal Activities and Integrated Pest 
Management as defined below: 

Model Municipal Activities Program - The Municipal Activities Program provides the 
framework and a process for conducting the following NPDES permit compliance activities at 
municipal fixed facilities, field programs and drainage facilities.   

Model Integrated Pest Management, Pesticides and Fertilizer Guidelines - The overall purpose 
of the Integrated Pest Management Program is to provide the permittees with general 
guidelines for the management activities associated with integrated pest management, pesticide 
and fertilizer applications.  If desired, the guidelines may also be used to develop a 
comprehensive Integrated Pest Management (IPM) Program. 

Performance Reporting of Existing BMPs - Performance indicators for certain existing BMPs 
have been tracked since the inception of the Program.  These BMPs are Street Sweeping, Solid 
Waste Collection, Catch Basin Stenciling, Drainage Facility Maintenance, Trash & Debris 
Control (formerly Litter Control), Household Hazardous Waste Collection, and Used Oil Grant 
Participation.  This is from the ROWD, see Richard’s comments. 

The objectives of these model programs are to provide the Permittees with:  

 A program framework for reducing the adverse impacts that municipal activities may 
have on water quality;  

 An iterative process by which they can effectively monitor and respond to problems as 
they are discovered; and 

 Methodologies to meet NPDES permit requirements.    
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The Model Program is intended to be implemented as described in Section A-5 of each 
Permittee’s Local Implementation Plan (LIP).  In developing its LIP, the Permittee may modify 
the Model Program in response to local conditions.  It is not the intent for this Model Program 
to restrict city or county governing bodies from imposing additional stormwater management 
requirements on their municipal activities, facilities, lessors and contracts. 

5.1.2 Program Commitments 
Although the Municipal Activities Program provides the framework and approach for 
complying with the NPDES permit requirements, the program is structured to assist the 
Permittees in the development of their LIPs (Appendix A-5).    

The major program commitments and the subsections in which they are described in detail 
include: 

 Maintain/update inventories of Fixed Facilities, Field Programs and Drainage Facilities 
that exist within the jurisdiction, including the watershed in which the facility is located, 
whether the facility/program activity is located adjacent to an ESA, the potential of the 
facility or activity to generate pollutants and whether the watershed is listed for any of 
the pollutants of concern generated by the facility or activity (5.2.1). 

 Prioritize fixed facilities, for the purposes of determining the frequency of inspections 
(high – annually, medium – bi-annually, low – once/permit term).  Field Programs and 
Drainage Facilities are all considered high priority and require annual inspections 
(5.2.2). 

 Perform maintenance at all Fixed Facilities, Field Activities and Drainage Facilities in 
accordance with Model Maintenance Procedures and as determined by inspections. 
These include common baseline procedures and Best Management Practices as well as 
optional enhanced BMPs if operational history, inspection findings, or other special 
situations warrant implementation (5.2.3). 

 Enforce the maintenance requirements through internal procedures and external 
contract language (5.2.4).  

 Apply Integrated Pest Management activities to the maximum extent possible (5.3). 

 Educate and train municipal staff as one of the keys to a successful stormwater program. 
To assist the responsible municipal and contract/lease staff in understanding the 
Municipal Activities Program Manual and the Model Maintenance Procedures, several 
different annual training sessions have been developed.  Each municipality should have 
the appropriate number and type of personnel at each of the training sessions (5.4). 

 Perform Environmental Performance Reports for Street Sweeping, Solid Waste 
Collection, Catch Basin Stenciling, Drainage Facility Maintenance, Trash & Debris 
Control (formerly Litter Control), Household Hazardous Waste Collection, and Used Oil 
Grant Participation BMPs annually and provide to the Principal Permittee and Water 
Board as part of the annual report (5. 5). 

Definitions associated with the programs are included in Section 5.6. 
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5.1.3 Regulatory Requirements 
Federal regulations require, as part of the DAMP, a description of municipal maintenance 
activities and schedules for structural controls, practices for operating and maintaining public 
streets, and programs to reduce to the maximum extent practicable (MEP) pollutants in 
discharges from Municipal Separate Storm Sewer Systems (MS4s) associated with the 
application of fertilizers, herbicides and pesticides.      

The Model Municipal Activities Program and the Model Integrated Pest Management, Pesticide 
and Fertilizer Guidelines were developed in order to fulfill the municipal activity commitments 
and requirements of: 

 Section XIV of the Santa Ana Regional Water Quality Control Board Municipal NPDES 
Stormwater permit, Order No. R8-2002-0010; and 

 Section F.3.a of the San Diego Regional Water Quality Control Board Municipal NPDES 
Stormwater permit, Order No. R9-2002-0001.  

5.2 Model Municipal Activities Program Details  
The use of programs as presented below promotes countywide consistency among the 
Permittees, which provides for uniform receiving water quality protection and program 
effectiveness assessment.  This section is structured to assist the Permittees with the 
development of jurisdictional implementation plans.  

Figure 5-1 represents the flow of the program with a brief description of each section.  
Information gathered for each section of the program supports subsequent sections.  The flow of 
the sections eliminates duplication and improves the efficiency of overall program efforts.  
Arrows represent the flow of information from each section.   
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Figure 5-1 – Model Program Structure  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section 5.2.4
Municipal Inspection 

Requirements 
 

Describes inspection 
responsibilities, and provides 
model forms for determining 

significant issues and corrective 
action plans.  

Section 5.5 
Training 

 
Provides training modules and 
records for municipal staff, 
contractors and lessors. 

Section 5.2.3
Model Maintenance 

Procedures 
 

Provides Model Maintenance 
Procedures with BMP 

references for municipal 
activities that may have an 

adverse impact on water quality.  

Section 5.2.2
Prioritization Requirements 

 
Describes prioritization 

procedures for applying BMPs, 
establishing inspection 

frequencies and prioritizing 
drainage facility efforts.   

Section 5.1 
Model Program Summary  

 
Summarizes the entire program 

approach and provides a 
template for individual Permittee 
use for the development of the 
local jurisdictional plans.  Also 

provides a program 
effectiveness assessment 

system.   

Section 5.2.1
Municipal Inventory  

 
Describes inventory procedures 
for municipal activities for later 

use with prioritization, inspection 
and reporting requirements. 

5.2.1 Municipal Inventories 
This section describes the procedures to generate and maintain comprehensive inventories of 
the following three elements that a city owns, operates, leases and/or contracts within its 
jurisdiction: 

 Fixed Facilities  

 Field Programs 

 Drainage Facilities 

The inventories serve as the basis for the prioritization, inspection, enforcement, and reporting 
elements of the program, and assist the municipalities in identifying which model procedures 
and strategies should be implemented in order to reduce the discharge of pollutants to the 
storm drain system.  Inventory procedures for Fixed Facilities and Field Programs are similar, 
and are therefore presented together in Section 5.2.1.1.  Inventory procedures for Drainage 
Facilities are presented in Section 5.2.1.2.  All municipalities should already have and be 
maintaining inventories of fixed facility and field programs.  Permittees should review their 
inventories on an annual basis and update the inventories as appropriate to add new facilities 
or activities that have been added during the past year and/or deleted facilities or activities that 
the municipality no longer owns or conducts using the procedures noted below. 
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5.2.1.1 Fixed Facility and Field Program Inventory Procedures 
TThe five steps involved in compiling the necessary inventory information on new facilities or 
updating the inventory information for previously listed Fixed Facilities and Field Programs 
includes: 

 Identify all Fixed Facilities that exist within the jurisdiction. 

 Identify the watershed where the Fixed Facilities/Field Programs are located. 

 Determine whether the Fixed Facilities/Field Programs are adjacent to or discharge into 
an Environmentally Sensitive Area. 

 Identify all activities with the potential to generate pollutants and identify all potential 
pollutants. 

 Determine if any discharges into 303(d) listed water bodies include associated 303(d) 
pollutants of concern. 

Details and references for each of these five steps are provided below: 

Step 1 - Fixed Facilities and Field Programs Type Identification 

The first step in the inventory process is to identify those Field Programs conducted by 
the municipality and those Fixed Facilities that are owned and operated or owned and 
leased by the municipality.  Once those are identified, baseline information about each 
Fixed Facility or Field Program needs to be entered into the inventory, including the 
name, address and type of facility or program. 

Each Fixed Facility and Field Program will be identified with a main and sub-category 
type within the inventory.  Table 5.1 below lists the main and sub-categories of Fixed 
Facilities that have the greatest potential for generating pollutants that may be 
discharged into receiving waters.  Table 5.2 below lists the main and sub-category Field 
Program types that have the greatest potential for discharging pollutants into receiving 
waters.  The list of Fixed Facilities must include those facilities owned by a city and 
leased to another party.  The list of Field Programs must include those that are 
contracted out by a city. 
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Table 5.1 Types of Municipal Fixed Facilities 

Main Facility Types Sub-Category Facility Types 

Active or Closed Municipal Landfills 

Publicly Owned Treatment Facilities 

Incinerators 

Solid Waste Transfer Facilities 

Land Application Sites 

Sites for Disposing and Treating Sewage Sludge 

Hazardous Waste Treatment, Disposal, and Recovery Facilities 

Municipal Waste Facilities 

Uncontrolled Sanitary Landfills 

Corporation Yards 

Maintenance Yards Corporation Yards 

Storage Yards for Materials 

Airfields (Landside Operations) 
Parks and Cemeteries 
Public Buildings (Police, Fire, Libraries, etc.) 
Stadiums 
Stables 
Boat/Shipping Yards 
Animal Shelters/Services 
Public Parking Facilities 
Fire Stations 

Other Municipal Owned and/or 
Operated Facilities 

Other Facilities Identified by the Municipality 

 
 

 

Table 5.2  Field Program Activities 

Main Field Program Types Sub-Category Types/Activities 

Fertilizer & Pesticide Management 
Mowing, Trimming, Weeding, and Planting 
Managing Landscape Waste 
Controlling Litter 
Erosion Control 
Controlling Illegal Dumping 
Bacteria Control 

Lake Management 

Monitoring 
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Table 5.2  Field Program Activities (continued) 

Main Field Program Types Sub-Category Types/Activities 

Mowing, Trimming, Weeding, and Planting 
Irrigation 
Fertilizer and Pesticide Management 
Managing Landscape Waste 

Landscape Maintenance 

Erosion Control 
Sweeping and Cleaning 
Street Repair and Maintenance Roads, Streets, and Highways 

Operations and Maintenance 
Bridge and Structure Maintenance 
Surface Cleaning 
Graffiti Cleaning 
Sidewalk Repair 
Controlling Litter 

Fountains, Plazas, and Sidewalk 
Maintenance and Cleaning 

Fountain Maintenance 
 
Solid Waste Collection 
Waste Reduction & Recycling 
Hazardous Waste Collection 

Solid Waste Handling 
 

Litter Control 
Water Line Maintenance 
Sanitary Sewer Maintenance Water and Sewer Utility O&M 
Spill/Leak/Overflow Control 
Emergency/Post-Emergency Fire Fighting Activities 
Fire Fighting Training Fire Department Activities 
Fire Station Activities 

 
 
Step 2 – Watershed Identification 

For each new or modified Fixed Facility and Field Program identified above, the 
watershed(s) in which the Fixed Facility or Field Program is located is determined and 
included in the inventory.  It should be noted that since most Field Programs are 
conducted throughout a Permittee’s jurisdiction, the inventory will likely reflect those 
watersheds in which the city is located and be the same for all types of field programs. 

Orange County contains thirteen watersheds, which are summarized in Table 5.3 and 
provided in maps available from the County.  It should also be noted that ocean sections 
along the shore of a watershed are still considered a part of that watershed. 
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Table 5.3 Orange County Watersheds 
Region Watershed Identifier 

San Gabriel/Coyote Creek A 
Anaheim Bay/Huntington Harbour B 
Santa Ana River C 
Newport Bay D 

Region 8 
Santa Ana 

Newport Coastal Streams  
Laguna Coastal Streams H 
Aliso Creek I 
Dana Point Coastal Streams J 
San Juan Creek K 
San Clemente Coastal Streams L 

Region 9 
San Diego 

San Mateo Creek M 

 

Step 3 - Environmentally Sensitive Area (ESA) Impacts 
The next step in updating the inventory is to determine if the Fixed Facilities may 
potentially impact a water body considered to be an ESA by determining if they are 
either: 

o Within or adjacent to, or 

o Discharge pollutants directly to an ESA. 

For the purposes of these procedures, the following terms are defined: 

Adjacent - located within 200 feet of the listed water body 

Discharging directly to - discharge from a drainage system that is composed entirely of 
flows from the subject facility or activity, i.e., discharge from an urban area that co-
mingles with downstream flows prior to an ESA is not subject to this requirement. 

An ESA exists if any of the following designations have been applied to the water body 
of concern: 

o Clean Water Act 303(d) listed impaired water body (current list approved on July 25, 
2003) 

o A TMDL exists for the waterbody 

o Areas designated as Areas of Special Biological Significance by the SWRCB in the 
Water Quality Control Plan for Ocean Waters of California (California Ocean Plan) 
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o Water bodies designated with the RARE beneficial use by the SWRCB in the Water 
Quality Control Plans for the Santa Ana River and San Diego Basins (Region 8 and 
Region 9 Basin Plans) 

o Water bodies located within areas designated under the California Department of 
Fish and Game’s Natural Community Conservation Planning (NCCP) Program as 
preserves or equivalent in subregional plans 
(http://www.dfg.ca.gov/nccp/status.htm) 

o Areas designated as Critical Aquatic Resources in the Orange County Drainage Area 
Management Plan (DAMP) 

o Any other equivalent Environmentally Sensitive Areas that contain water bodies that 
have been identified by the local jurisdiction to be of local concern 

TTable 5-4 below provides a summary of the 303(d) listed water bodies and associated 
pollutants of concern for Orange County. The maps in Exhibit 5-I may be used to assist 
in the identification and classification of Fixed Facilities and Field Programs in order to 
determine if they potentially impact an ESA.   
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Table 5.4 Summary of the 2002 303(d) List of Impaired Water Bodies for Orange County 

Pollutant 

Region Water Body 
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Buck Gully Creek X         
Huntington Beach State Park X         
Huntington Harbour  X        
Los Trancos Creek (Crystal Cove Creek) X         
Newport Bay, Lower   X  X     
Newport Bay, Upper (Ecological Reserve)    X  X     
Orange County Beaches       X   
San Diego Creek, Reach 1 X    X     
San Diego Creek, Reach 2   X   X    
Seal Beach X         
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Silverado Creek  X      X  
Aliso Creek (Mouth) X         
Aliso Creek (20 Miles) X   X  X    
Dana Point Harbor X  X       
Pacific Ocean Shoreline, Aliso Beach HSA X         
Pacific Ocean Shoreline, Dana Point HSA X         
Pacific Ocean Shoreline, Laguna Beach and San Joaquin Hills HSAs X         
Pacific Ocean Shoreline, Lowe San Juan HSA X         
Pacific Ocean Shoreline, San Clemente, San Mateo, and San Onofre HSAs X         
Prima Deshecha Creek    X     X 
San Juan Creek  X         
San Juan Creek (Mouth) X         
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Segunda Deshecha Creek    X     X 
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Step 4 - Potential Pollutant Generating Activities 

In addition to the identification of the main and sub-categories of new or modified Fixed 
Facility types and Field Programs as described above, the potential pollutant generating 
activities and/or potential pollutants for each Fixed Facility or Field Program will be 
identified and included in the inventory.  Table 5.5 lists municipal activities that may 
occur at each Fixed Facility and the potential pollutants that may be associated with 
those activities. 

The potential pollutant generating activities and/or potential pollutants for each Field 
Program will be identified and included in the inventory.  Table 5.6 lists municipal 
activities that may occur at each Field Program and the potential pollutants that may be 
associated with those activities.

Step 5 - Determination of Impaired Water Body Impacts 
In order to complete the inventory for new or modified Fixed Facilities or Field 
Programs, it must be determined if any Fixed Facility or Field Program activities have 
the potential for discharging pollutants of concern to a water body with a TMDL or a 
303(d) listed water body for which the water body is impaired.  For example, does the 
activity discharge nutrients into a nutrient impaired water body? 

In Step 3, 303(d) listed water bodies impacted by activities performed at Fixed Facilities 
or Field Programs were identified.  In Step 4, potential pollutants associated with 
performed activities are identified.  Refer to Tables 5.5 and 5.6 to determine if pollutants 
associated with identified activities have the potential to discharge directly to water 
bodies with TMDLs or 303(d) listed water bodies for which the pollutant is listed and 
indicate as such in the inventory.  
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Table 5.5 Potential Pollutants from Fixed Facility Activities 
Potential Pollutants 

Fixed Facility Activity 
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Bay / Harbor Activities 
On Board Maintenance 
Disposal of Wastewater and Ballast Water 
Cleaning, Chipping, and Painting 

  X X X X X X 

Building Maintenance and 
Repair 

Building Maintenance 
Material Storage 
Building Cleaning 
Graffiti Cleaning 
Painting 

X  X X   X  

Equipment Maintenance 
and Repair 

General Maintenance and Repair 
Vehicle and Machine Repair 
Waste Handling/Disposal 

   X  X X  

Fueling       X X  

Landscape Maintenance 

Mowing, Trimming, and Planting 
Irrigation 
Fertilizer and Pesticide Management 
Managing Landscape Waste 
Erosion Control 

X X X  X   X 

Material Loading & 
Unloading   X X X  X X X 

Material Storage, 
Handling and Disposal 

Materials Storage 
Chemical Material Handling and Disposal  
Hazardous Material Handling and Disposal 

X  X X  X X X 

Minor Construction 

General Construction Activities 
Interim Material Storage 
Concrete Work 
Building Work 

X  X      

Parking Lot Maintenance Sweeping and Cleaning 
Surface Repair  X  X X  X   

Spill Prevention Control 

Preparation and Prevention 
Spill Response 
Reporting 
Training 

 X X   X X X 

Vehicle and Equipment 
Cleaning  X X X X  X X  

Vehicle and Equipment 
Storage 

Storing Vehicles and Equipment 
Wrecked Vehicle Storage 
Cleaning Storage Areas 

   X  X X 

 

 

Waste Handling and 
Disposal 

Litter Control 
Waste Collection 
Spill/Leak Control 
Run-on/Runoff Prevention 

 X X X X X X  
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Table 5.6 Field Program Activities and Associated Potential Pollutants 

Potential Pollutants 

Field Programs 
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Fertilizer and  Pesticide Management X X      X 
Mowing, Trimming, Weeding and Planting X X X  X   X 
Managing Landscape Waste   X     X 
Controlling Litter X  X  X X   
Erosion Control X X       
Controlling Illegal Dumping  X X   X X X 
Bacteria Control     X    

Lake Management 

Monitoring X X  X X X X X 
Mowing, Trimming and Planting X X X  X   X 
Irrigation X X   X X X X 
Fertilizer and Pesticide Management X X      X 
Managing Landscape Wastes   X     X 

Landscape 
Maintenance 

Erosion Control X X       
Sweeping and Cleaning X  X X  X   
Street Repair and Maintenance X  X X  X X  

Roads, Streets, and 
Highways 
Operations and 
Maintenance Bridge and Structure Maintenance X  X X  X X  

Surface Cleaning X    X X   
Graffiti Cleaning X   X   X  
Sidewalk Repair X  X      
Controlling Litter X  X  X X   

Fountains, Plazas, 
and Sidewalk 
Maintenance and 
Cleaning 

Fountain Maintenance X  X  X    
Solid Waste Collection   X X X    
Waste Reduction and Recycling   X X     
Household Hazardous Waste Collection   X X   X X 

Solid Waste 
Handling 

Litter Control   X X X  X  
Water Line Maintenance X        
Sanitary Sewer Maintenance X    X    Water and Sewer 

Utility O&M Spill/Leak/Overflow Control, Response, 
and Containment X X   X  X  

Emergency/Post-Emergency Fire Fighting 
Activities   X X  X X  

Fire Fighting Training Activities   X    X 

 

 
Fire Department 
Activities 

Fire Station Activities    X  X   
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5.2.1.2 Drainage Facility Inventory Procedures 
The three steps involved in compiling necessary inventory information for Drainage Facilities 
include: 

 Identify and locate all Drainage Facilities within the jurisdiction. 

 Identify the watershed where Drainage Facility discharges are located. 

 Determine whether the Drainage Facility discharges into a 303(d) listed water body 
and/or an Environmentally Sensitive Area. A TMDL may also exist causing the water 
body to be impaired. 

It is anticipated that all Permittees currently maintain an inventory of existing drainage 
facilities.  Annually, Permittees should update the inventory if there have been any significant 
modifications/additions to the drainage facilities using the following procedures. 

Step 1 - Drainage Facilities Type Identification 
The first step in the inventory process will be to identify all those Drainage Facilities 
that are owned and operated by the municipality that have been added or modified 
since the last inventory (excluding storm drains).  Once they are identified, baseline 
information needs to be entered into the inventory such as the identification, 
specifications, location and type of facility (Appendix A-5). 

Each Drainage Facility will be identified with a main and sub-category type within the 
inventory.  Table 5.7 below lists the main and sub-categories that have the greatest 
potential for discharging pollutants into receiving waters.  The list of Drainage Facilities 
must also include those within facilities owned by a city but leased to another party.  
Drainage Facilities owned by another party within a jurisdiction should only be 
included within the owner’s inventory. For example, an open channel that is owned by 
the county but flows through a city’s jurisdiction should only be included within the 
county’s inventory. 

 

 

Table 5.7 Types of Drainage Facilities 

Main Drainage Facility Types Sub-Category Drainage Facility Types 

Detention/Infiltration Basins Flood Management Projects and 
Flood Control Devices Sedimentation Basins 

Catch Basins 

Other Inlet Structures  

Open Channels  

Pump Stations 

Drainage System  

Dry Weather Diversions 
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The number of catch basins, detention basins, retention basins, sediment basins, lift 
stations, etc. will be identified, including the length or magnitude of open channels. 

A basic inventory of Drainage Facilities, including number or magnitude, is included in 
Exhibit A-5-I. 

Step 2 – Watershed Identification 
For each Drainage Facility identified above, the watershed(s) in which the Drainage 
Facility is located will be determined and included in the inventory. 

Orange County contains thirteen watersheds, which are summarized above in Table 5.3 
and provided in maps available from the County.  It should also be noted that ocean 
sections along the shore of a watershed are still considered a part of that watershed. 

Step 3 - Environmentally Sensitive Area (ESA) Impacts 
The next step in conducting the inventory is to determine if the Drainage Facilities may 
potentially impact a water body considered to be an ESA by determining if: 

o They are within or adjacent to, or 

o They discharge pollutants directly to an ESA. 

For the purposes of these procedures, the following terms are defined: 

Adjacent - located within 200 feet of the listed water body 

Discharging directly to - discharge from a drainage system that is composed entirely 
of flows from the subject facility or activity (i.e. discharge from an urban area that co-
mingles with downstream flows prior to an ESA is not subject to this requirement). 

An ESA exists if any of the following designations have been applied to the water body 
of concern: 

o Clean Water Act 303(d) listed impaired water body;   

o A TMDL has been developed; 

o Areas designated as Areas of Special Biological Significance by the SWRCB in the 
Water Quality Control Plan for Ocean Waters of California (California Ocean Plan); 

o Water bodies designated with the RARE beneficial use by the SWRCB in the Water 
Quality Control Plans for the Santa Ana River and San Diego Basins (Region 8 and 
Region 9 Basin Plans); 

o Water bodies located within areas designated under the California Department of 
Fish and Game’s Natural Community Conservation Planning (NCCP) Program as 
preserves or equivalent in sub-regional plans 
(http://www.dfg.ca.gov/nccp/status.htm); 

o Areas designated as Critical Aquatic Resources within this Orange County DAMP; 
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o Any other equivalent Environmentally Sensitive Areas that contain water bodies 
which have been identified by the local jurisdiction to be of local concern. 

The maps in Exhibit 5-I may be used to assist in the identification and classification of 
Fixed Facilities in order to determine if they potentially impact an ESA.   

5.2.2 Prioritization 
This section outlines the procedures for prioritizing the Fixed Facilities, Field Programs, and 
Drainage Facilities for the inspection frequency, based upon the threat to water quality.  The 
prioritization will result in a high, medium or low threat categorization and corresponding 
inspection frequency.  Inspections will occur within every permit term, or as needed if changes 
occur on-site within the permit term.  Prioritization Checklists and Ranking Worksheets are 
provided as part of the LIP (Appendix A-5). 

5.2.2.1 Prioritizing Fixed Facilities 
The following Fixed Facility categories are automatically high priority: 

 Active or closed municipal landfills 

 Publicly owned treatment works (including water and wastewater treatment plants) and 
sanitary sewage collection systems 

 Incinerators 

 Solid waste transfer facilities 

 Land application sites 

 Uncontrolled sanitary landfills 

 Corporate yards including maintenance and storage yards for materials, waste, 
equipment and vehicles 

 Sites for disposing and treating sewage sludge (city owned sludge storage facilities, land 
application sites, incinerators, etc.) 

 Hazardous waste treatment, disposal, and recovery facilities. 

 Municipal airfields (landside operations only – parking garages, terminals, landscaping, 
etc.) 

 Fixed Facilities that lie within, discharge directly to or adjacent to an ESA 303(d) listed 
impaired water body or a water body for which a TMDL has been established, and 
discharge the listed pollutant of concern (see Tables 5-4 and 5-5 above) 

 Other municipal areas and activities that a municipality determines may contribute a 
significant pollutant load to the MS4 

For Fixed Facilities that are not identified as high priority as described above, a medium or low 
priority will be determined using a ranking system.  The criteria include: 

 Type of municipal area/activity 
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 Material(s) used 

 Wastes generated 

 Pollutant discharge potential 

 Non-stormwater discharges 

 Size of facility or area (impervious) 

 Proximity to receiving water bodies 

The ranking criteria and scores have been provided in Table 5.8 below.  The total from each line 
item is the total ranking for a specific Fixed Facility.  If the Total Ranking is greater than 30, then 
a medium priority is assigned.  Medium priority Fixed Facilities must be inspected bi-annually 
beginning with the first year of program implementation following approval of the fourth term 
Santa Ana Board permit or the third term San Diego Board permit.  If the Total Ranking is less 
than 30, then a low priority is assigned.  Low priority Fixed Facilities should be inspected at a 
minimum of once during the first year of program implementation following approval of the 
fourth term Santa Ana Board permit or the third term San Diego Board permit. 

5.2.2.2 Prioritizing Field Programs 
Since Field Programs that are conducted by a city occur jurisdiction-wide and it would be 
impractical to conduct field activities differently based upon location, all Field Programs are 
prioritized as high priority and should be inspected once per year. Prioritization Checklists and 
Ranking Worksheets are provided as part of the LIP (Appendix A-5). 

5.2.2.3 Prioritizing Drainage Facilities 
Drainage Facilities are defined in Section 5.1, and include such structures as catch basins (storm 
drain inlets), detention basins, retention basins, sediment basins, and lift stations. The resulting 
maintenance of the facilities that may be conducted based upon the results of the inspections 
includes cleaning and removing accumulated waste materials. 

All Drainage Facilities (excluding storm drains), by Orange County definition, are categorized 
as high priority.  These facilities will receive annual inspection and maintenance once per year 
prior to the wet season (between May 1 and September 30), and as often as necessary 
throughout the wet season.  Prioritization Checklists and Ranking Worksheets are provided as 
part of the LIP (Appendix A-5). 

5.2.3 Model Maintenance Procedures 

5.2.3.1 Municipal Staff 
Staff performing activities at municipal Fixed Facilities (including non-fire fighting activities at 
fire stations), during Field Programs, and at Drainage Facilities will follow the Model 
Maintenance Procedures that have been developed and are included in Appendix A-5.  
Available Model Maintenance Procedure Facts Sheets are listed below in Tables 5.9 through 
5.11 and contain procedures designed to reduce the potential impact of these activities on water 
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quality.  Fertilizer and Pesticide guidance to help prevent misuse of fertilizers and pesticides 
and to assist in the handling of these materials is discussed below in Section 5.3 

Staff performing operations at Fixed Facilities (including non-fire fighting activities at fire 
stations), within Field Programs, and at Drainage Facilities will implement the baseline 
procedures and Best Management Practices (BMPs) as described within the Model Maintenance 
Procedures. Optional enhanced BMPs described within the Model Maintenance Procedures will 
be implemented at high priority Fixed Facilities, Field Programs, and Drainage Facilities if 
operational history, inspection findings, or other special situations warrant implementation. 
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Table 5.8  Ranking System for Prioritization of Fixed Facilities 

Category 0      1                         2                  3 4 5 Score

Area/Activity 
Pollutant Generation 
Unlikely -  0% activities 
outdoors 

Pollutant Generation Possible -
0-25% activities outdoors  Pollutant Generation Likely - 25-

75% activities outdoors  
Pollutant Generation Highly 

Likely - >75% activities
outdoors

  

Raw Materials Used No raw materials used Minimal used, not likely to 
generate pollutants  Some used, possible to generate 

pollutants 

  
Significant amount used, 
highly likely to generate 

pollutants

  

303(d) listed water body 
pollutants Generated None identified       Wastes generated include

303(d) listed water pollutants   

Pollutant Discharge 
Potential   All identified BMPs are fully 

implemented  All identified BMPs are partially 
implemented  

None of the identified BMPs 
are implemented, or 

unknown
  

Non-Stormwater Discharges   
No known non-stormwater 
discharges, all programs 
implemented 

 
Suspected non-stormwater 

discharges may be occurring, but 
not observed 

 
Non-stormwater discharges 
have been observed and/or 

verified
  

Size of Facility   Small (<5,000 square feet)  Medium (>5,000 - <100,000 
square feet)  Large (>100,000 square 

feet)   

Proximity to Receiving 
Water Body (303(d) water 
bodies or ESA) 

  Low (>200 feet)  Medium (< 200 feet)  High (direct discharge or 
adjacent)   
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Table 5.9  Model Maintenance Procedure Fact sheets for Fixed Facilities 

Fixed Facility Fact sheets 

Bay / Harbor Activities Minor Construction 

Building Maintenance and Repair Parking Lot Maintenance 

Equipment Maintenance and Repair Spill Prevention Control 

Fueling Vehicle and Equipment Cleaning 

Landscape Maintenance Vehicle and Equipment Storage 

Material Loading and Unloading Waste Handling and Disposal 

Material Storage, Handling and Disposal  

 
 
 

Table 5.10  Model Maintenance Procedure Fact sheets for Field Programs 

Field Program Fact sheets 

Lake Management 
Landscape Maintenance 
Roads, Streets, and Highways Operations and Maintenance 
Sidewalk, Plaza, and Fountain Maintenance and Cleaning 
Solid Waste Handling 

Water and Sewer Utility O&M 

Fire Department Activities 
 

 
 
 

Table 5.11  Model Maintenance Procedure Fact sheets for Drainage Facilities 

Drainage Facility Fact sheets 

Drainage Facility Operations and Maintenance 

 
 
Although some of the model maintenance procedures refer to the disposal of certain types of 
wastewater to the sanitary sewer system, it should be noted that disposal to these systems 
should only be done in accordance with district policies and procedures which may include the 
following: 

 No person shall discharge groundwater, surface or subsurface runoff directly or 
indirectly into the sewer without the expressed written authorization of the district for 
such an activity; 
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 Discharges shall only be authorized if no alternate method for disposal is reasonably 
available or to mitigate an environmental or health hazard; 

 Any connections or discharges to the sanitary sewer system without specific 
authorization and permit are subject to administrative penalties; 

 No connection for rainwater/stormwater is allowed to the sanitary sewer system; and 

 Discharges to the sanitary sewer system may have to meet pre-established limits. 

5.2.3.2 Implementation by Contract Staff
It is important that the leased facilities and contracted services are also included within the 
context of the program.  Although municipal employees typically perform most maintenance 
activities, some cities (especially smaller ones) contract out these activities to other parties.  For 
example, many smaller municipalities contract out services such as street sweeping and road 
maintenance. 

Since measures should be taken to protect water quality while performing such activities, 
regardless of whether the activity is being performed by a municipality, contractor, or lessor, 
example contract and lease language is provided below for contractor/lessor responsibility. 

Example Lease Language for Fixed Facilities 
The following is example language that can be inserted into municipal leases: 

The Santa Ana and San Diego Regional Water Quality Control Boards (RWQCB) have issued 
permits which govern stormwater and non-stormwater discharges resulting from municipal activities 
performed by or for the County of Orange, Orange County Flood Control District and incorporated 
cities of Orange County (collectively referred to as Permittees).  The RWQCB Permits are National 
Pollutant Discharge Elimination System (NPDES) Permits No. R8-2002-0010 and R9-2002-0001 
(to be updated), respectively.  Copies of the RWQCB Permits are available for review. 

In order to comply with the Permit requirements, the Permittees have developed a Drainage Area 
Management Plan (DAMP) which contains Model Maintenance Procedures with Best Management 
Practices (BMPs) that parties leasing municipal owned properties must adhere to. These Model 
Maintenance Procedures contain pollution prevention and source control techniques to minimize the 
impact of those activities upon dry-weather urban runoff, stormwater runoff, and receiving water 
quality. 

Activities performed at the facility leased under this agreement shall conform to the Permits, the 
DAMP, and the Model Maintenance Procedures, and must be performed as described within all 
applicable Model Maintenance Procedures.  The holder of this agreement shall fully understand the 
Model Maintenance Procedures applicable to activities conducted at the facility leased under this 
agreement prior to conducting them and maintain copies of the Model Maintenance Procedures at the 
leased facility throughout the agreement duration.  The applicable Model Maintenance Procedures are 
included as Exhibit ___ of this agreement. 

Evaluation of activities subject to DAMP requirements performed at the facility leased under this 
agreement will be conducted by the city to verify compliance with DAMP requirements and may be 
required through lessor self-evaluation as determined by the city. 
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Example Contract Language for Field Programs 
The following is example language that can be inserted into municipal field program contracts: 

The Santa Ana and San Diego Regional Water Quality Control Boards (RWQCB) have issued 
permits which govern stormwater and non-stormwater discharges resulting from areas owned and 
operated by the County of Orange, Orange County Flood Control District and incorporated cities of 
Orange County (collectively referred to as Permittees).  The RWQCB Permits are National Pollutant 
Discharge Elimination System (NPDES) Permits No. R8-2002-0010 and R9-2002-0001 (to be 
updated), respectively.  Copies of the RWQCB Permits are available for review. 

In order to comply with the Permit requirements, the Permittees have developed a Drainage Area 
Management Plan (DAMP) which contains Model Maintenance Procedures with Best Management 
Practices (BMPs) that parties conducting the municipal activities must adhere to.  These Model 
Maintenance Procedures apply to any party conducting municipal activities and contain pollution 
prevention and source control techniques to minimize the impact of those activities upon dry-weather 
urban runoff, stormwater runoff, and receiving water quality. 

Work performed under this CONTRACT shall conform to the Permit requirements, the DAMP, and 
the Model Maintenance Procedures and must be performed as described within all applicable Model 
Maintenance Procedures. The CONTRACTOR shall fully understand the Model Maintenance 
Procedures applicable to activities that are being conducted under this CONTRACT prior to 
conducting them and maintain copies of the Model Maintenance Procedures throughout the 
CONTRACT duration.  The applicable Model Maintenance Procedures are included as Exhibit ___ 
of this CONTRACT. 

Evaluation of activities subject to DAMP requirements performed under this CONTRACT will be 
conducted to verify compliance with DAMP requirements and may be required through 
CONTRACTOR self-evaluation as determined by the city. 

5.2.4 Municipal Inspection and Requirements 
Inspections of municipal Fixed Facilities, Field Programs, and Drainage Facilities will be 
performed in order to verify that the Model Maintenance Procedures are being implemented, 
that they are appropriate for that facility or program, and that they continue to be protective of 
water quality. 

Inspections generally consist of the following: 

 Fixed Facilities – inspections are typically performed by a combination of stormwater 
program staff and on-site Fixed Facility managers. The inspection of a Fixed Facility may 
include spot checks of the facility and activities being performed at the facility, or 
interviews with key line staff. 

 Field Programs – inspections are typically performed by a combination of stormwater 
program staff and Field Program supervisors. The inspection of a Field Program may 
include spot checks of activities being performed, or interviews with key line staff.  

 Drainage Facilities – inspections are typically performed by a combination of 
stormwater program staff and Drainage Facility maintenance supervisors. Inspections of 
Drainage Facilities may include routine annual inspections plus spot checks during the 
wet season. 
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 Contracted Activities – inspections are typically performed by a combination of 
municipal staff as well as self-inspections and reporting by the management staff of the 
contract firm performing the activity.  See model contract language in Section 5.4. 

 Leased Facilities – inspections are typically performed by a combination of municipal 
staff as well as self-inspections and reporting by the management staff of the lessor.  See 
model lease language in Section 5.4.4.1. 

5.2.4.1 Inspection Frequencies 
Inspections are based upon the priority of the Fixed Facility or Field Program and its threat to 
water quality (see Section 5.4).  All Drainage Facilities are considered high priority and will be 
inspected as shown in Table 5.12. The inspection frequency is consistent whether a facility or 
program is operated and maintained by municipal staff, contracted staff, or lessors.  

Inspection frequencies will be as follows: 

 
 

Table 5.12  Inspection Frequencies 

Facility/Program Inspection Frequency 

Fixed Facilities 

Municipal Corporation Yards Annually 

High Priority Fixed Facility Annually 

Medium Priority Fixed Facility Biannually During First Year of Program Implementation 

Low Priority Fixed Facility Once During First Year of Program Implementation 

Field Programs 

High Priority Field Programs Annually 

Drainage Facilities 
Annually Before the Wet Season, with Additional 
Inspections as Needed During the Wet Season Drainage Facilities (San Diego Permittees) 

Drainage Facilities (Santa Ana Permittees) Annually (see specific indications below) 

 
Municipal corporation yards are inspected annually. For drainage facilities located in the Santa 
Ana Region, at least 80 percent of drainage facilities are inspected, cleaned, and maintained on 
an annual basis, with 100 percent of the facilities included in a two-year period. Fixed Facilities 
and Field Programs will be inspected as indicated above, however in the event of an observed 
problem, such as ineffective maintenance procedures or detected non-stormwater discharges, 
the inspection frequency will be increased as appropriate to facilitate correction of the problem. 

 

 

Proposed 2007 Orange Co Drainage Area Management Plan  5-23                                                                              July 21, 2006 
Municipal Activities 

0031199



SECTION 5, MUNICIPAL ACTIVITIES 

5.2.4.2 Inspection Documentation Procedures 
In order to properly document all inspections and gather the necessary information for the 
Program Effectiveness Assessment, model inspection forms for Fixed Facilities, Field Programs, 
and Drainage Facilities have been developed (see Appendix A-5) 

The inspection forms to be used during inspection consist of the following: 

General Inspection Forms – This primary form provides for a general characterization of the 
Fixed Facility, Field Program, or Drainage Facility being inspected, including the type of facility 
or program, the reason for inspection, and activities that may take place. A general cover sheet 
inspection form is required for all inspections.   

Activity Specific Inspection Forms – These secondary forms provide a series of questions about 
specific activities taking place at a Fixed Facility, Field Program or Drainage Facility, as well as a 
list of suggested corrective action plans that can be implemented should a problem be found.  
Available Model Activity Specific Inspection Forms are listed below in Tables 5-13, 5-14, and 5-
15. One activity specific form should be filled out for each activity at each Fixed Facility, Field 
Program, or Drainage Facility.  

 
 

Table 5.13  Model Activity Specific Inspection Forms for Fixed Facilities 

Fixed Facility Fact sheets 

Bay / Harbor Activities Minor Construction 

Building Maintenance and Repair Parking Lot Maintenance 

Equipment Maintenance and Repair Spill Prevention Control 

Fueling Vehicle and Equipment Cleaning 

Landscape Maintenance Vehicle and Equipment Storage 

Material Loading and Unloading Waste Handling and Disposal 

Material Storage, Handling and Disposal  
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Table 5.14  Model Activity Specific Inspection Forms for Field Programs 

Field Program Fact sheets 
Lake Management 
Landscape Maintenance 
Roads, Streets, and Highways Operations and Maintenance 
Sidewalk, Plaza, and Fountain Maintenance and Cleaning 
Solid Waste Handling  

Water and Sewer Utility O&M 

Fire Department Activities 
 

 

Table 5.15  Model Activity Specific Inspection Form for Drainage Facilities 

Drainage Facility Fact sheets 

Drainage Facility Operations and Maintenance 

 
 
5.2.4.3 Enforcement 
In order to ensure compliance, in addition to the routine education and training that will take 
place, enforcement procedures and mechanisms must be established and implemented by each 
City for the municipal activities program.  The City has many options in developing its policies 
and procedures and may choose its own disciplinary resources to implement and enforce its 
program. 

Enforcement actions may occur as a result of a problem found during an inspection or in 
response to a complaint that is received.  As such, there are several different types of 
enforcement mechanisms and penalties that the City may utilize in order to ensure compliance.  
For example, the City may choose to give a verbal warning as a method of requesting corrective 
action.  If a deficiency that was noted in a prior verbal warning is not corrected, a written 
warning may be issued and enforcement will continue until the problem is solved.  External 
enforcement action could range from the issuance of a notice of noncompliance to the loss of a 
contract or lease to a fine, as determined by each City on a case-by-case basis.   
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5.3 Model Integrated Pest Management, Pesticides and Fertilizer Guidelines 

5.3.1 Introduction 
Fertilizers and pesticides are a common tool for plant health and pest management. Used 
properly, fertilizers provide important nutrients for plants, and pesticides help to protect plants 
from potential harm due to insects, mites, plant diseases, nematodes, vertebrates (such as 
gophers and rats) and weeds.  

Used improperly, fertilizers and pesticides may, among other things, impair surface and 
groundwater supplies.  Careless management activities such as application, mixing, 
transportation, storage and disposal can allow these chemicals to enter surface and 
groundwater through runoff and infiltration.  These practices may also endanger human 
and/or environmental health through exposure to these potentially toxic chemicals. 

Due to these inherent risks that exist even under ideal conditions, and the importance of 
professional planning and management, the Management Guidelines for the Use of Fertilizers 
and Pesticides that were originally developed in 1993 were re-evaluated and significantly 
revised to provide the public agencies in Orange County with: 

 A process by which they can effectively re-evaluate their approach to using fertilizers 
and pesticides as needed and begin to move toward reducing their dependence on them 
by developing a comprehensive Integrated Pest Management Program; 

 A program framework for reducing the adverse impacts that the use of fertilizers and 
pesticides may have on water quality; and 

 General guidelines that can be used in conjunction with the Landscape Model 
Maintenance Procedures (Municipal Activities Program Manual) in order to minimize 
the potential threat to human health and environmental resources. 

Ultimately, the guidelines may be used and encouraged on a broader scale.  They are based on 
the laws, management guidelines, research-based recommendations and "management 
measures and practices" established by other federal, state and local agencies and universities 
and they recognize that the safe management of fertilizers and pesticides is a shared 
responsibility between applicators, handlers and management. 

In addition, general training for this program element will be conducted annually as a part of 
the overall Municipal Activities Program Manual.  The Management Guidelines for Integrated 
Pest Management, Pesticides, and Fertilizers training module is generally targeted for 
stormwater program managers and addresses the overall program framework, objectives and 
approach so that they may gain a broader understanding of how the program was developed 
and should be implemented at a local level. 

The training generally focuses on the proper application and handling of fertilizers and 
pesticides and the implementation of integrated pest management practices for management 
and municipal staff performing these activities.  The training will be in a classroom setting, 
provided annually and approximately 2-3 hours in length.  Additional training modules will be 
developed as needed.  Additional details on the overall framework and approach of the training 
modules are included in the Municipal Activities Program Manual. 
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For the purpose of these guidelines: 

 Fertilizers may be referred to as "nutrients" or "soil nutrients";  

 "Pesticides" will encompass all herbicides, insecticides, fungicides and rodenticides; 

 The California Food and Agricultural Code (FAC) and the California Code of 
Regulations, Title 3 (3 CCR), constitute the laws and regulations referred to in these 
guidelines.  They are referenced often and usually referred to as the "State Laws"; 

 The Permittees are referred to as "public agencies", and employees working for these 
public agencies and responsible for the handling and/or application of fertilizers and 
pesticides will be referred to as "public employees". 

5.3.2 Integrated Pest Management  

5.3.2.1 Background on Pesticide Use and Integrated Pest Management 
For most of the last 55 years, the trend in pest management has been toward a greater reliance 
on chemical pesticides.  The result has been not only a tremendous increase in the use of many 
dangerous chemicals, but also an increase in the number of pests that are resistant to the 
pesticides or new organisms becoming pests.  Additionally, some pesticides used for terrestrial 
pest management have been found in waterways causing additional problems in the 
environment. 

Pest control managers are now moving away from their reliance on pesticides alone toward an 
integrated approach that combines limited pesticide use with more environmentally friendly 
pest control techniques.  This system is know as integrated pest management (IPM), a strategy 
that focuses on the long-term prevention of pests or their damage through a combination of 
techniques, including preventative, cultural, mechanical, environmental, biological, and 
chemical control tactics (Figure 5.7).  The techniques are utilized simultaneously to control pest 
populations in the most effective manner possible. 

Developing a comprehensive Integrated Pest Management (IPM) Program and Approach 
allows the primary efforts to focus on pollution prevention by monitoring and preventing pests 
as well as minimizing heavy pest infestations, which reduces the need for chemicals and/or 
multiple applications. 

IPM programs utilize monitoring techniques and economic thresholds to determine when to 
implement control strategies, which are then used according to established guidelines only after 
monitoring indicates that such treatment is appropriate.  Pest control materials are selected and 
applied in a manner that minimizes risks to human health, beneficial and non-target organisms 
and the environment. 

The use of pesticides is often a last resort measure.  Because of this, the management guidelines 
for pesticide use are presented in a separate section immediately following the IPM guidelines. 
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Figure 5.7 

Components of an Integrated Pest Management Program 
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5.3.2.2 Scope of IPM Guidelines 
IPM practices are encouraged over the sole use of pesticides as the primary means of 
pest management (Table 5.16).  As a part of the Municipal Activities Program Manual, 
the public agencies and their contractors should evaluate the non-chemical components 
of IPM before intensive use of pesticides. 

The goal of IPM is not to eliminate all pests, but to keep their populations at tolerable 
levels. Pesticides may be part of an IPM program, but they should only be used after the 
pests exceed established thresholds and only applied in the affected area.  In general, 
pest control strategies should be those that are least disruptive to biological control 
organisms (natural enemies), least hazardous to humans and the environment 
(including non-target organisms), and have the best likelihood of long-term 
effectiveness.  

Pesticides should not be applied until pests are approaching damaging levels. Because 
this requires early detection of the pests, monitoring on a regular basis is extremely 
important and should be used to determine if natural enemies are present and 
adequately controlling the pest. If possible, a person should be trained and designated to 
scout the sites on a regular basis. 

 
Table 5.16  Advantages and Disadvantages of a Pesticide-Based Program Versus 
An IPM-Based Pest Control Program. 

Pesticide Based Pest Control IPM Based Pest Control 

Advantages Disadvantages Advantages Disadvantages 
Quick suppression of 
pests. 

Loss of natural controls. Long-term control. Training is required to 
identify pests and 
natural enemies. 

Labor is only for 
spraying. 

Not long-term. Safer to the 
environment. 

Must have knowledge of 
pesticides and their 
effects on other 
organisms. 

Not much preparation or 
follow-up needed. 

More pesticides in 
environment. 

Pesticides can be used 
(only used as last 
resort). 

Must maintain a record-
keeping system. 

 Contamination of water 
bodies from runoff. 

Reduces disruption of 
natural enemies. 

Must scout regularly. 

 Pesticide safety for 
applicators, public, 
animals. 

Reduces contamination 
from runoff. 

Labor is required for 
monitoring. 

 Often get outbreaks of 
other pests. 

Less exposure to 
pesticides. 

 

  Can be proactive in pest 
control actions. 

 

5.3.2.3 Components of an IPM Program  
An IPM program is a long-term, multi-faceted system to manage pests (Figure 5.7).  Use 
of pesticides is a short-term solution to pest problems and should be used only when the 
other components fail to maintain the pests or their damage below an acceptable level. 
Successful IPM practitioners are knowledgeable about the biology of the plants and 
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pests and successful IPM programs primarily use combinations of cultural practices as 
well as a combination of physical, mechanical and biological controls.  

5.3.2.4 Pest Identification 
It is important to learn to identify all stages of common pests at each site.  For example, 
if you can identify weed seedlings, you can control them before they become larger and 
more difficult to control and before they flower, disseminating seeds throughout the site.  
It is also important to be sure that a pest is actually causing the problem.  Often damage 
such as wilting is attributed to root disease but may actually be caused by under 
watering or wind damage. 

5.3.2.5 Prevention 
Good pest prevention practices are critical to any IPM program, and can be very 
effective in reducing pest incidence.   Numerous practices can be used to prevent pest 
incidence and reduce pest population buildup such as the use of resistant varieties, good 
sanitary practices and proper plant culture. Examples of prevention include choosing an 
appropriate location for planting, making sure the root system is able to grow 
adequately and selecting plants that are compatible with the site’s environment. 

5.3.2.6 Monitoring 
The basis of IPM is the development and use of a regular monitoring or scouting 
program.  Monitoring involves examining plants and surrounding areas for pests, 
examining tools such as sticky traps for insect pests and quantitatively or qualitatively 
measuring the pest population size or injury.   This information can be used to 
determine if pest populations are increasing, decreasing, or staying the same and to 
determine when to use a control tactic. 

It is important to use a systematic approach. For example you should examine the same 
section of a plant each time you check for pests, rather than looking at the lower leaves 
on some plants and the upper ones on others.  Otherwise, randomly looking at a plant or 
a section of a growing area does not allow you to track changes in pest population or 
damage over time.  Figure 5.8 illustrates an example of a form used to record monitoring 
or scouting information collected in the field. 

It is important to establish and maintain a record-keeping system to evaluate and 
improve your IPM program. Records should include information such as date of 
examination, pests found, size and extent of the infestation, location of the infestation, 
control options utilized, effectiveness of the control options, labor and material costs. 
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Figure 5.8 
Example of a Scouting Form for Monitoring Pests and Control Activities. 

 

City:        

        
Reported 

by: 
    Date:   

        
Location:        

        
        
 Initial 

Report 
  Follow-up Report  2nd Follow-up Report 

        
Date reported to IPM Coordinator or Supervisor:     

        
Arthropods        
Pest name Growth 

stages 
Host Count or 

estimate 
Damage Recommended 

Action 
  

        
        
        
        
        
        
        

 
Weeds

       

Pest name Growth 
stages 

 Count or 
estimate 

Damage Recommended 
Action 

  

        
        
        
        
        
        
        

 
Diseases

       

Pest name Growth 
stages 

Host Count or 
estimate 

Damage Recommended 
Action 

  

        
        
        
        
        
        
        
        
        

Comments (include labor and materials cost or used):     
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5.3.2.6 Injury Levels and Action Thresholds 
In order to have a way to determine when a control measure should be taken, injury levels and 
action thresholds must be set for each pest.  An injury level is the pest population size where 
unacceptable damage occurs.  Action thresholds are the set of conditions required to trigger a 
control action.  

5.3.2.7 Pest Control Tactics 
Integrated pest management programs use a variety of pest control tactics in a compatible 
manner that minimizes adverse effects to the environment. A combination of several control 
tactics is usually more effective in minimizing pest damage than any single control method.  
The type of control that an agency selects will likely vary on a case-by-case basis due to varying 
site conditions. 

The primary pest control tactics to choose from include: 

 Cultural 

 Mechanical 

 Environmental/Physical 

 Biological 

 Pesticide 

5.3.2.8 Cultural Controls 
Cultural controls are modifications of normal plant care activities that reduce or prevent pests. 
In addition to those methods used in the pest preventions, other cultural control methods 
include adjusting the frequency and amount of irrigation, fertilization, and mowing height.  For 
example, spider mite infestations are worse on water-stressed plants, over-fertilization may 
cause succulent growth which then encourages aphids, too low of a mowing height may thin 
turf and allow weeds to become established. 

5.3.2.9 Mechanical Controls 
Mechanical control tactics involve the use of manual labor and machinery to reduce or eliminate 
pest problems using methods such as handpicking, physical barriers, or machinery to reduce 
pest abundance indirectly. Examples include hand-pulling or hoeing and applying mulch to 
control weeds, using trap boards for snails and slugs, and the use of traps for gophers. 

5.3.2.10 Environmental/Physical Controls 
The use of environmental manipulations that indirectly control or prevent pests by altering 
temperature, light, and humidity can be effective in controlling pests.  Although in outdoor 
situations these tactics are difficult to use for most pests, they can be effective in controlling 
birds and mammals if their habitat can be modified such that they do not choose to live or roost 
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in the area.  Examples include removing garbage in a timely manner and using netting or wire 
to prevent bird from roosting. 

5.3.2.11  Biological Controls  
Biological control practices use living organisms to reduce pest populations.  These organisms 
are often also referred to as beneficials, natural enemies or biocontrols.  They act to keep pest 
populations low enough to prevent significant economic damage.  Biocontrols include 
pathogens, parasites, predators, competitive species, and antagonistic organisms.  Beneficial 
organisms can occur naturally or can be purchased and released.  

The most common organisms used for biological control in landscapes are predators, parasites, 
pathogens and herbivores. 

 Predators are organisms that eat their prey (e.g. Ladybugs). 

 Parasites spend part or all of their life cycle associated with their host.  Common 
parasites lay their eggs in or on their host and then the eggs hatch, the larvae feed on the 
host, killing it (e.g. tiny stingless wasps for aphids and whiteflies).  

 Pathogens are microscopic organisms, such as bacteria, viruses, and fungi that cause 
diseases in pest insects, mites, nematodes, or weeds  (e.g. Bacillus thuringiensis or BT). 

 Herbivores are insects or animals that feed on plants.  These are effective for weed 
control.  Biocontrols for weeds eat seeds, leaves, or tunnel into plant stems (e.g. goats 
and some seed and stem borers). 

In order to conserve naturally occurring beneficials, broad-spectrum pesticides should not be 
used since the use of these types of pesticides may result in a secondary pest outbreak due to 
the mortality of natural enemies that may be keeping other pests under control (Figure 5.9). 
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Figure 5.9 
Example of Secondary Pest Outbreak  

Caused By Use of a Broad Spectrum Insecticide 
 
 
A. Aphids and mites controlled by predators      B. After a broad spectrum spray for aphids, 

predators for mites and aphids are also 
killed, resulting in an outbreak of mites 

 

Mite 
predator

Aphid 
predator 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.3.2.12  Pesticide Controls  
Any substance used for defoliating plants, regulating plant growth or preventing, destroying, 
repelling or mitigating any pest, is a pesticide.  Insecticides, herbicides, fungicides, and 
rodenticides are all pesticides.   

Pesticides should only be used when other methods fail to provide adequate control of pests 
and just before pest populations cause unacceptable damage, since the overuse of pesticides can 
cause beneficial organisms to be killed and pest resistance to develop.  When pesticides must be 
used, considerations should be made for how to use them most successfully.  Avoid pesticides 
that are broad-spectrum and relatively persistent since these are the ones that can cause the 
most environmental damage and increase the likelihood of pesticide resistance.  Always choose 
the least toxic but effective method. 

In addition, considerations should be given to the proximity to water bodies, irrigation 
schedules, weather (rain or wind), the loss of use of an area (application in a park may result in 
the area being sectioned off), etc. that are all secondary factors that may result in the pesticide 
being moved off-site into the environment. 

5.3.3 Pesticide Management - Planning 
Pesticides are defined as any substance or mixture of substances designed to prevent, destroy, 
repel, or mitigate any pest.  Used incorrectly or carelessly they are potentially dangerous.  A 
heightened public awareness about pesticides and their use has created an increased concern 
that they be used according to the directions on the label.  This ensures that the pesticides are 
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used correctly and safely.  When products are used illegally, i.e. against label directions, it is 
more likely that regulatory activity on a federal and state level will increase. 

Although safety concerns and the cost of complying with new regulations have encouraged 
some public agencies to reduce the use of pesticides, they are still used in certain situations, 
therefore guidelines for their proper use, handling, and storage are essential.  In certain 
situations pesticides may be the most appropriate method.  For example, pesticide use by public 
agencies often involves herbicide applications to keep flood control channels and roadways 
clear or to minimize health and safety hazards of disease-bearing rodents and insects.   In 
landscape and turf maintenance, pesticides may be used to control pests that can reduce the 
aesthetic value of the site.   

5.3.3.1 General Considerations 
There are extensive federal and state laws and regulations that all public agencies must be in 
compliance with at all times. 

The California Food and Agricultural Code (FAC) and the California Code of Regulations, Title 
3 (3CCR), constitute the laws and regulations referred to in these guidelines.  They are 
referenced often and usually referred to as the "State Laws". 

5.3.3.2 Pesticide Labels and Material Safety Data Sheets (MSDS) 
Pesticide Labels 
Without exception, pesticide labels provided by the manufacturer of each pesticide are the first 
source of recommendations and instructions for chemical use.  The label is the law.  Whenever a 
pesticide is to be used by a worker or a contractor of a public agency, the user must read the 
label instructions and requirements.  If the worker does not understand the label, they cannot 
handle or apply the pesticide until the information is explained.   

As described in the 3CCR, section 6242, the label must appear on the immediate container of the 
pesticide and include, in prominent, bold type, the appropriate statement according to its 
toxicity classification: Danger, Poison, Warning, or Caution.  If a chemical is transferred to 
another container, a copy of the label must be transferred with it.  Figure 5.10 depicts a portion 
of a typical pesticide label. 

The section of the label entitled ‘Precautionary Statements’ contains information on the 
environmental hazards associated with use of the pesticide, such as toxicity to wildlife and 
aquatic organisms.  Particular attention should be given to the application of pesticides near 
surface waters or inlets to surface waters, especially if a hazard is listed on the label. 

Workers should never handle a container that does not have a label attached, and the 
supervisor in charge should be immediately advised of the situation. If a label is badly damaged 
and cannot be read, the supervisor must replace it. 
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Figure 5.10  

Sample Pesticide Label 
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Material Data Safety Sheets (MSDS) 
Workers using pesticides must have the Material Safety Data Sheets (MSDSs) for each chemical 
they are using readily available.  Although the MSDS is a form that may vary in appearance for 
different chemicals, the information is the same, as required by law.  Similar to the chemical 
labels, these sheets contain information necessary to handle each chemical safely, and all 
workers should be familiar with the information.  

MSDS sheets include chemical identifications, hazardous ingredients, physical data, fire and 
explosion data, health hazards, reactivity data, spill or leak cleanup procedures, special 
protection and special precautions.  The MSDS also contains information on the toxicity (LD50 

and LC50) of the pesticide to various test animals, providing the user with the pesticide’s toxicity 
to off-target organisms, especially those in aquatic environments.  It is recommended that 
MSDSs be kept in a notebook or file in a location readily accessible. 

General Requirements 
Following is a list of general requirements that should be followed when storing, using and 
transporting pesticides. 

 Thoroughly investigate and consider all least toxic pest management practices. 

 Maintain a complete list of all pesticides used and the use sites.  (3CCR, section 6624 – 
unless exempt under FAC, section 11408). 

 Use pesticides only according to label instructions.  (FAC, section 12973). 

 Consider weather conditions that could affect application.  For example, wind 
conditions affect spray drift; rain may wash pesticide off of leaves.  (3CCR, section 6614) 

 Do not apply pesticides where there is a high chance of movement into water bodies; for 
example, they should not be applied near wetlands, streams, lakes, ponds or storm 
drains unless it is for an approved maintenance activity.  (3CCR, section 6614). 

 In most cases, triple-rinse empty pesticide containers before disposal.  Particular 
information on the proper disposal of the pesticide and its container can be found on the 
label.  For specific requirements see 3CCR, section 6684. 

 Never clean or rinse pesticide equipment and containers in the vicinity of storm drains 
or other open water areas.  

 Store pesticides in areas with cement floors and in areas insulated from temperature 
extremes.   

 Secure chemicals and equipment during transportation to prevent tipping or excess 
jarring.  (3CCR, section 6682). 

 Pesticides must be transported completely isolated from people, food and clothing, for 
example, in the bed of the truck rather than in the passenger compartment.  (3CCR, 
section 6682). 
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 Inspect pesticide equipment, storage containers and transportation vehicles frequently.  
(3CCR, sections 6702 & 6742). 

 Develop a plan for dealing with pesticide spills and accidents.   

 Unless their safety is compromised, workers must immediately clean up any chemical 
spills according to label instructions and notify the appropriate supervisors and 
agencies. 

 Pesticide applications on public property, which take place on school grounds, parks, or 
other public rights-of-way where public exposure is possible, shall be posted with 
warning signs.  The specific criteria for the signage can be found in FAC, section 12978.  
Pesticide applications by the Department of Transportation on public highway rights-of-
way are exempt. 

5.3.3.3 Selection of Appropriate Pesticides 
When selecting pesticides, public agencies should rely on recommendations from a state-
licensed pest control advisor (PCA) in order to ensure that the most appropriate pesticide is 
selected.  Additional advice for pest identification and control strategies are also available from 
the Orange County Agricultural Commissioner (714) 447-7100, University of California 
Cooperative Extension (714) 708-1606 from other professionals and/or through professional 
publications. 

Restricted pesticides and all other Category I pesticides should only be used under special 
circumstances and where other treatment options did not or could not work well. 

5.3.3.4 Certification, Licensing and Permitting 
Restricted use pesticides should only be applied by or under the direct supervision of an 
individual with a qualified applicators certificate (QAC).  To receive a QAC, a person must take 
a test administered by Department of Pesticide Regulation (DPR).  To obtain test materials, test 
schedules, and an application, see http://www.cdpr.ca.gov/docs/license/liccert.htm. 

Pesticides listed as "restricted" in the State of California may be used only under a restricted 
materials permit (3CCR, section 6142) issued by the Orange County Agricultural Commissioner.  
The permit must be renewed annually for continued use.  For more information, contact the 
Commissioner’s office at (714) 447-7100.  

All other guidelines concerning permits, licensing and certification requirements to be followed 
before pesticide application are detailed in FAC, sections 12971-12988 and 3CCR, sections 6500-
6636. 

5.3.3.5 Employee Training 
Employees must know the information on the chemical label and the MSDS before using or 
handling pesticides.  In addition, they should be trained annually or whenever a new pesticide 
is to be used. 
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The applicators should know: 

 The immediate and long-term health hazards posed by chemicals to be used, the 
common symptoms of chemical poisoning and the ways poisoning could occur; and  

 The safe work practices to be followed, including the appropriate protective clothing, 
equipment, mixing, transportation, storage, disposal and spill cleanup procedures that 
apply to the specific chemicals being used.   

In addition to the training and annual continuing education required for licensing and 
certification as specified in 3CCR, section 6511, public employees are encouraged to participate 
in the annual Municipal Activities Program training (see Municipal Activities Program Manual) 
and continuing pesticide education programs whenever the programs are available.  
Supervisors are encouraged to conduct or schedule pesticide education programs for their 
workers more frequently than required by law. 

5.3.3.6 Accident and Spill Mitigation 
Public agencies using pesticides should have plans for dealing with potential accidents before 
they happen. These plans should consider: 

 Labels and MSDS Sheets -- All workers handling pesticides must be familiar with these 
instructions. The steps for accident mitigation are spelled out on chemical labels and 
MSDS sheets.  

 Spill Cleanup Kits -- Any time pesticides are being handled, there must be a cleanup kit 
on hand in case of an accident. This means there should always be a cleanup kit located 
in pesticide storage areas, on vehicles used to transport pesticides and on location where 
the chemicals are being applied.  

Although these kits may vary in what they contain, depending on the chemical type and 
the situation, at a minimum they should include: 

o Written spill-control procedures 

o A five gallon drum with seal-able lid 

o A dust pan and broom 

o A squeegee 

o A shovel 

o Protective goggles, gloves, boots, coveralls 

o A tarp (for covering dry spills) 

o Detergent and water (check label or MSDS for proper use) 

o Barricade tape, florescent traffic safety cones or string to cordon off an area 

o Large sponges, containment booms or other absorbent material 
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 Cleanup Procedures -- Spilled pesticides must be prevented from entering the local 
surface and/or groundwater supplies. Specific recommendations for spill cleanup 
should be available on the pesticide label or MSDS.  Specific recommendations for the 
sequence of procedures may also vary depending on the situation.  Figure 5.11 provides 
a flowchart of the general steps that a worker should follow in case of a spill.  A good 
overview of spill containment procedures can be found in the book “The Safe and 
Effective Use of Pesticides” (see Reference section). 
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Figure 5.11 
General Steps to Follow in Case of a Spill 

 
 
 
 

NOTIFY 
the supervisor in 

charge who 
should, in turn, 

notify the proper 
authorities.  If 

contact cannot be 
made, dial 911. 

EVALUATE 
the accident and quickly 

determine the most 
immediate concerns 

(medical and/or 
environmental). 

ISOLATE  
the area with 

fluorescent traffic safety 
cones, ropes or other 
cordon device to be 

sure that no one walks, 
wanders or drives 

through the spill area. 

 
EVALUATE 

any damage that may 
have occurred resulting 
from the spill (property, 
health, and equipment 

damage) and make notes 
on all relevant details 

and circumstances 
before leaving the scene. 

PREPARE A 
COMPLETE 

REPORT 
detailing the incident 

immediately after leaving the 
scene upon returning to the 
work place and submit it to 
the immediate supervisor.  

 
CONTAIN 

OR 
CONTROL  

the spill. 
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5.3.3.7 Emergency Medical Care 
Accident situations requiring emergency medical care are likely to involve acute exposure to 
potentially toxic chemicals.  Instructions for handling these exposures appear on the pesticide 
label.  

Workers should: 

 Be aware of the symptoms of acute exposures for each pesticide being used. 

 Have a predetermined strategy for dealing with exposure scenarios, including knowing 
the label recommendations for dealing with acute exposures and the nearest medical 
facility where emergency care is available. 

5.3.3.8 Equipment and Equipment Maintenance 
All equipment for the handling of pesticides should be inspected and cleaned by workers each 
day before use, to ensure that there are no problems that could lead to chemical leaks, spills or 
accidents during the day's work (3CCR, section 6742). 

The calibration of equipment should be done routinely to ensure that the proper amount of 
pesticide is applied.  The maintenance of application rates within label recommendations also 
reduces the risk of surface and ground water contamination. 

5.3.3.9 Groundwater and Surface Water Protection 
The main factors determining the rate at which pesticides enter groundwater and surface water 
systems are chemical mobility, solubility, persistence and soil type. For example, potentially 
dangerous chemicals are likely to have a high solubility and an extremely long half-life, and 
they are not likely to be easily absorbed into the soil.  Therefore, pesticides that decompose 
rapidly may be preferred under certain conditions.   

However, it should be noted that if a less dangerous pesticide is chosen, but then applied two or 
three times as often, it may not make sense from a transportation and application risk 
standpoint to choose the pesticide.  Therefore, because of these factors, regardless of the 
category of pesticides being used, pesticide advisors should always be aware of the 
compatibility of the pesticide with the characteristics of the site of application (soil type, slope, 
proximity to a water body, vegetation) before recommending pesticides for a specific area.  For 
example, recommended surflan rates vary according to the amount of organic matter in the soil. 

Furthermore, because the effect of these uses is not always immediately apparent, public 
agencies should periodically test areas where frequent pesticide applications occur and the area 
is identified as particularly vulnerable to contamination or deterioration. 

PesticideWise (http://www.pw.ucr.edu/WQ_Homep.asp) is an informational database that 
public agencies can utilize to determine various properties of pesticides and their potential risk 
to water quality. 
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5.3.3.10 Pesticide Use in Aquatic Environments 
The application of pesticides to aquatic environments for the control of pests requires coverage 
under the NPDES permit program.  A General Permit, with January 31, 2004 expiration, was 
issued by the State Water Resources Control Board to authorize the application of pesticides 
directly to waters.  The permit allows the application of aquatic pesticides by public entities as 
long as certain requirements are meet.  These requirements state that dischargers must: 

 Comply with all pesticide label instructions, DPR and Department of Health and Safety 
regulations, and any Use Permits issued by the local Agricultural Commissioner; 

 Identify and implement BMPs to minimize adverse effects to the environment; 

 Submit technical and monitoring reports as required by the local RWQCB. 

Specific details of these requirements can be found in the General Permit available at the 
following link:  

http://www.swrcb.ca.gov/resdec/wqorders/2001/wqo/wqo2001-12.doc
 
Further information on the direct application of pesticides to aquatic environments can be 
found in the University of California Division of Agriculture and Natural Resources publication 
titled ‘Aquatic Pest Control’ (see the References section).  In addition, the publication entitled 
‘Pesticides and Aquatic Animals: A Guide to Reducing Impacts on Aquatic Systems’ provides a 
review of aquatic pesticide management practices. 

5.3.4 Application of Pesticides 
In cases where State Laws require supervision of pesticide applications, supervision must be 
handled by a state-licensed or certified pesticide applicator.  For all other pesticide applications, 
workers with equivalent training may handle supervision. 

Public agencies that contract for pest control should periodically inspect contracted work crews 
to be certain that contractors are following the same or more stringent pesticide management 
guidelines as required by the County agencies. Public agencies handling their own applications 
should likewise inspect their work crews on a regular basis to ensure that safety standards are 
being met. 

5.3.4.1 Proper Techniques 
The pesticide label must be attached to the container and available on site.  The label contains 
information regarding how to safely use the product.  It is important that the applicator and 
handlers read the label carefully and follow application instructions exactly. Special attention 
should be paid to the list of pests that the pesticide will control to ensure that the right chemical 
is being used for the right job. 

When a range of rates is given on the pesticide label, the applicator should use the lowest rate 
unless there are circumstances that warrant using a higher rate.  These circumstances are 
provided on the label. 

State regulations mandate that no pesticide application shall be made or continued when: 
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 There is a reasonable possibility of the pesticide contacting the body or clothing of 
persons not involved in the application process; 

 There is a reasonable possibility of damage to non-target crops or animals; and 

 There is a reasonable possibility of contamination of non-target public or private 
property.  (3CCR, section 6614). 

Weather conditions are a major factor in determining the likelihood of offsite movement from 
the application target (i.e. drift), and therefore must be incorporated into the planning of 
pesticide applications.  This information can be found on the product label or supplemental 
labeling. 

5.3.4.2 User Safety and Protection 
The following is a list of suggestions for user safety and protection: 

 Have personal protective equipment (PPE) available for application of pesticides.  This 
includes eye protection, gloves, respiratory gear and impervious full-body, chemical 
resistant clothing when called for by the chemical label. 

 Workers should avoid inhaling pesticide spray and dust at all times. 

 Avoid working alone, especially at night.  If it is necessary to work alone at night, the 
worker should be in contact with a supervisor via a phone or radio. 

 Equipment should be cleaned at least at the end of the day’s applications.  The 
equipment should not be rinsed in an area where the wash water can contaminate 
surface or ground water.  Workers doing the cleaning must wear the same safety 
equipment as required on the pesticide label, e.g., eye protection, gloves. 

 Use of removable coveralls, gloves and shoes/boots is required when stated on the label, 
under PPE, when applying certain pesticides.  Use of these protections is recommended 
for most applications, especially if the applicator does not have the opportunity to 
change clothes prior to driving or riding in a vehicle or eating or drinking.  In this way, 
the applicator’s clothing is less likely to become contaminated.  The applicator should 
also wash his or her hands thoroughly after each application even though gloves are 
worn (3CCR, sections 6736 and 6738). 

 State laws regarding re-entry into areas that have recently been treated with pesticides 
should be followed (3CCR, section 6770).  For the most part, pesticides used for 
landscape and turf pest control allow entry after the product has dried.  Nevertheless, 
treated areas must be blocked off or otherwise isolated until re-entry is allowed in order 
to reduce human exposure to the pesticide. 

 Before workers come into contact with pesticides they need to be trained about the 
specific pesticides being used, including how to properly handle them, the dangers 
involved in their use, and proper training and safety procedures of the pesticides. 

Proposed 2007 Orange Co Drainage Area Management Plan  5-44                                                                            July 21, 2006 
Municipal Activities 

0031220



SECTION 5, MUNICIPAL ACTIVITIES 
 
 

 Keep current records including a complete list of pesticides being used in the 
jurisdiction. This should include the pesticide name, amount in storage, dates, use site, 
rates of application and pests controlled with each application. 

 Keep all relevant label and MSDS information for each pesticide updated and readily 
available at all times to workers handling the materials. 

5.3.4.3 Storage, Disposal and Transportation 
Storage of pesticides should be away from living areas and in a covered area that is well-
insulated from temperature extremes; storage areas should have a cement floor and good 
ventilation.  Also, storage areas should be clearly marked according to state standards and be 
securely locked at all times when not in use. 

Signs, visible from any direction of probable approach, must be posted around all storage areas 
for containers that hold, or have held pesticides, that are required to be labeled with the signal 
words "warning" or "danger".   

Each sign should be of such size that it is readable at a distance of 25 feet and contain the 
following statements: 

DANGER 

POISON STORAGE AREA 
ALL UNAUTHORIZED PERSONS KEEP OUT 
KEEP DOOR LOCKED WHEN NOT IN USE 

 
The notice shall be repeated in an appropriate language other than English when it may 
reasonably be anticipated that persons who do not understand the English language will come 
to the enclosure (3CCR, section 6674). 

Pesticide labels on pesticides being stored or used should be kept in good condition and 
attached to all containers holding pesticides (3CCR, section 6676 and 6678) and storage 
equipment and containers should be inspected frequently for leaks or defects before being taken 
on the job.  Containers should also be inspected before storing at the end of the day. 

Proper Disposal 
Following are recommendations that should be followed in order to ensure the proper disposal 
the pesticide containers: 

 Pesticide containers should be triple-rinsed before disposal (3CCR, section 6684). 

 Cleaned containers should be sent back to the manufacturer for recycling whenever 
possible.  However, once triple-rinsed most haulers will take them to most landfills.  

 Leftover rinse water should be used as spray. 

 Surplus or out-of-date pesticides should be given to a licensed hazardous waste hauler 
for disposal. 
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Safe Transportation Methods 
The following is a list of recommendations that should be followed to ensure that workers 
utilize safe transportation methods when traveling to and from worksites: 

 Pesticide containers should be tightly sealed and secured from tipping or excess jarring 
(3CCR, section 6682). 

 Pesticide transportation compartments on vehicles should be isolated from the 
compartment carrying people, food and clothing (3CCR, section 6682) and should be 
securely locked. 

 Only the amount of pesticide needed for the day should be transported to the site.  If the 
pesticide is transferred to another container, a copy of the label or a service label must be 
attached.  (3CCR, sections 6676 and 6678). 

 In no case shall a pesticide be placed or kept in any container of a type commonly used for food, 
drink or household products.  (3CCR, section 6680). 

 Appropriate pesticide labels and MSDS sheets, a spill cleanup kit, and a first aid kit 
should always be brought along when transporting pesticides. Additionally, the location 
of an emergency medical care center should be known. 

 All vehicles used for pesticide transportation should include radio or cellular 
communications for contacting help in case of a spill or some other emergency. 

5.3.5 Fertilizer Management
Fertilizers are nutrients applied to soil or plants to promote plant growth or health.  Fertilizers 
commonly used in landscapes contain both: 

 Nitrogen (N); and   

 Phosphorus (P)  

Soluble forms of nitrogen and phosphorus can leach through soils or move off-site in surface 
runoff causing algal blooms or eutrophication within the local waterways.   

Fertilizers also play an important role in promoting plant growth that protects soil from erosion 
and enhances landscape aesthetics.  Because of the necessity for soil nutrients and the potential 
for adverse effects on local waterways due to the loss of these nutrients through runoff and 
leaching management guidelines are necessary as a means of reducing the loss of fertilizers into 
water bodies. 

5.3.5.1 State and Federal Law 
Fertilizer use is not regulated under state and federal law, as its use does not pose an immediate 
danger to public health and safety.  However, it is well known that the misuse of fertilizers 
poses risks to the environment.  As a result, various organizations have developed management 
guidelines for fertilizer use on specific crops.  The California Plant Health Association 
(http://www.cpha.net) maintains a listing of fertilizer manufacturers, distributors, and 
associations that provide technical information on the proper use of fertilizer on their web site. 
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5.3.5.2 General Recommendations 
The following is a list of general recommendations that should be followed when storing, 
applying and transporting fertilizers: 

 Whenever possible use foliar and/or soil nutrient testing before applying fertilizers to 
verify application timing and rate.  

 Use a higher percentage of fertilizers containing slow-release N, such as IBDU and 
sulfur-coated urea.  Be aware that organics (i.e. bone meal) and some slow-release 
fertilizers are dependent on microbial activity for the release of nitrogen; therefore low 
soil temperature will decrease the release of nitrogen available for plant uptake.  

 If highly soluble-N fertilizers are used, apply smaller amounts on a more frequent basis. 

 Incorporate fertilizer directly into the soil around the plant, where possible, to minimize 
potential surface runoff. 

 Although fertilizers must be watered in the soil in order to work, watering should occur 
with light irrigation just after the application.  Due to the unpredictability of rain events, 
it is recommended that fertilizers not be applied in the rain or on the same day that rain 
is expected. 

 Irrigation application rates and schedules should be adjusted to minimize surface runoff, 
especially immediately following the application of a fertilizer. 

 Immediately clean up any spill of fertilizers using dry methods of cleanup such as by 
sweeping or scooping up the material.  

 Fertilizer storage facilities should be covered and have an impermeable foundation so 
that potential spills cannot runoff into surface water or leach into groundwater systems. 

 Fertilizers must be securely covered in the vehicle before being transported to 
application sites to avoid spillage or loss during transport. 

5.3.5.3 Nutrient and Soil Assessment 
Soluble fertilizers can easily leach through soil and potentially contaminate groundwater 
following excess irrigation, after heavy rains and where the water table is high.  Generally, the 
most significant loss of fertilizer is from nitrate-nitrogen, but there is some evidence that 
phosphorus leaching can be significant in soils that have received regular applications of 
soluble phosphorus.   

Foliar and soil analysis should be utilized whenever possible to assist in the determination of 
the nutrient status of plants and the soil where they are growing.  Nutrient testing can be an 
important management tool for determining baseline nutrient levels in order to adjust 
application rates appropriately.  Generally, soil testing is done only for newly developed sites, 
but valuable information can be obtained on established sites as well.  For example, the 
chemical and physical properties of the soil affect the availability of nutrients.  Figure 5.12 
illustrates the range of nutrient availability as the pH of the soil increases or decreases.   
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Nutrient analyses are often accompanied with an interpretation and recommendation from the 
testing laboratory in order to assist the applicator in choosing the proper type and rate of 
fertilizer.  Fertilizer recommendations should be based on the type of plant material (i.e. mature 
tree versus groundcover), the growth stage, overall health of the plant, and the current nutrient 
status of the soil.  If a public employee with expertise in plant nutrition is not available, the 
testing laboratory or a Certified Crop Advisor (CCA) with expertise in urban horticulture 
should be able to provide a useful interpretation of a foliar or soil analysis. 

 
Figure 5.12 

The Effect of pH on Plant Nutrient Availability 
 

 
 
Source: California Master Gardener Handbook 2002, p. 54 (Dennis Pittenger, Editor) 
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5.3.5.4 Fertilizer Types 
 Inorganic and Synthetic Fertilizers 

The most widely used fertilizers are inorganics characterized as being relatively low in cost, 
easy to apply, and quick releasing.  However, overuse of inorganic fertilizers can result in 
increased soil salinity and the need to leach soils to avoid salt damage to plants (i.e. leaf burn).  
Inorganic fertilizers are also available as slow-release fertilizers, but at a much higher cost.   

The main advantage in using slow-release fertilizers is their ability to provide nitrogen to the 
root zone at rates that more closely match the growth of the plant, thereby minimizing the 
amount of nitrogen available for leaching below the root zone.  One disadvantage is their use on 
steep slopes, where broadcast fertilizer prills (capsules) may easily become mobile during 
irrigation and storm events. 

 Organic Fertilizers 

Manures and organic concentrates such as blood and fish meal are considered organic 
fertilizers and offer the advantage of releasing nitrogen at a slower rate.  A significant 
advantage to the use of organic fertilizers is that many of them are also classified as soil 
amendments due to their effect on the soil’s physical properties.  Disadvantages include 
high salt content, presence of weed seeds, varying nutrient content, and a higher cost 
per pound than inorganic fertilizers rendering them cost ineffective for municipal use. 

It should also be noted that recent studies have indicated that organic fertilizers and 
amendments may be significant sources of fecal coliform in irrigation and storm water 
runoff.  In contrast to the traditional assumption that fecal bacteria only multiply within 
the digestive tracts of warm-blooded animals, recent research suggests that fertilizers 
may contribute to the propagation of fecal bacteria in the warm, moist and dark 
environment of the storm drain infrastructure. 

Although State regulations require commercial composters to reduce fecal bacteria in 
manure-composted materials, green waste materials are not currently regulated for fecal 
bacteria and may contain incidental amounts of animal waste, such as from pets or wild 
birds.  In addition, uncomposted animal manures and yard trimmings can have fecal 
coliform concentrations as high as Class B sewage biosolids.   

Prior to choosing the type of fertilizer, the following should be taken into consideration: 

 Ability of the plant material to uptake and utilize nitrogen (soil temperature, species, 
growth rate). 

 Leaching requirements due to soil salinity. 

 Severity of slope and potential for runoff to carry fertilizer. 

 Proximity to storm drains or hard surfaces. 

 Receiving water impairments (such as bacteriological impairments). 

 Type of irrigation and scheduling. 
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5.3.5.3 Application Rates and Timing 
The amount of fertilizer needed for different applications depends on a number of factors.  The 
following factors should be considered prior to the application: 

 Rooting characteristics of the vegetation (turf, shrubs, and trees). 

 The growth stage of the plant. 

 The ability of the plant to uptake the nutrients from the soil (temperature, water status, 
pH of the soil, salinity, etc.). 

 The current nutrient content of the soil. 

 Additional sources of nutrients (i.e. composts, reclaimed water, atmospheric deposition). 

 Potential for loss of nutrients by leaching. 

 Method of irrigation. 

 Chemical properties of fertilizer being applied. 

The application of fertilizers should coincide with the growth stage requirements of the plant.  
For mixed plantings having different growth stages, fertilizer applications should be divided 
into several applications targeting each of the growth stages.  

The vegetation being managed should be researched and fertilizers applied only according to 
the amounts and at the time intervals recommended by the manufacturer or a public employee 
qualified to make fertilizer recommendations.  This should minimize the waste of fertilizer and 
reduce the risk of water contamination.  Although recommendations for the application of 
fertilizers to turf are well researched, there is more uncertainty in the rate and timing of the 
application of fertilizer to landscapes consisting of a mixture of trees, shrubs, turf, and 
groundcovers.  As a result, foliar and soil nutrient testing should be used as a tool to assist in 
the determination of application rates and timing until more information is available. 

5.3.5.6 Application Methods of Fertilizers 
This section details the most common methods for application of fertilizers, however, these are 
not the only acceptable methods of fertilizer application since every application has its own 
circumstances and variables to consider.  Table 5.17 provides a summary of the major 
advantages and disadvantages of each application method. 

The types of application methods included in this section are: 

 Banding 

 Sidedressing 

 Foliar Fertilization 

 Broadcast Application 

Regardless of what type of application method is chosen, the method should strive to deliver 
nutrients to the location where maximum plant uptake and utilization occurs and the chosen 
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method should take into account the potential for surface runoff, dust, leaching into 
groundwater and the volatilization of materials.  Proper calibration of application equipment 
insures that fertilizer is delivered at the recommended rate and record keeping for the amount 
applied, the location of the application, and the frequency of the application will assist in 
tracking fertilizer use and refining application timing and rates 

 Banding of Fertilizer 

This method involves physically working small amounts of fertilizer into the soil in a 
band beneath and/or around the sides of a plant.  It allows new roots to efficiently use 
the nutrients and minimizes potential nutrient loss to surface runoff.  Banding is 
particularly useful for new plantings, however, given the labor involved, banding may 
not be practical for some fertilizer applications. 

 Sidedressing 

Similar to the banding method of fertilizer application, sidedressing involves the 
placement of dry fertilizer in a band directly next to actively growing plants.  
Sidedressing is particularly effective for applying fertilizer to established plantings 
during critical growth stages.  Although this method is labor intensive, it delivers 
nutrients directly to growing roots and minimizes the potential for fertilizer movement 
in surface runoff. 

 Foliar Fertilization 

This type of application refers to fertilizer that is applied in liquid form directly to the 
leaves and stems. However, runoff problems may occur where the spray is allowed to 
drip off the leaves onto the ground or irrigation and rainfall occur immediately after the 
application. 

This method can reduce nutrient leaching into the soil when applied correctly and can 
often be performed at the same time as pesticide applications to avoid spraying twice (if 
this is done, it is important to check that the materials are compatible for spraying). In 
this case, the guidelines for pesticide applications must also apply and the pesticide label 
checked for appropriateness of this method. 

 Broadcast Application 

The most common method utilized by public agencies is the application of dry or liquid 
fertilizer uniformly spread over the soil surface. This is often done mechanically with a: 

o Drop Spreader; 

o Rotary Spreader and Belly-Grinder;  

o Spray Booms; or  

o Spinning Disks. 
 

Drop Spreader - The simplest of mechanical applicators, the drop spreader is 
commonly mounted on wheels and pushed by hand or pulled by vehicle to drop 
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granular fertilizer out of the hopper.  The use of a drop spreader in this way reduces 
the potential for off-target application of fertilizers.   

Rotary Spreaders and Belly Grinders  - These generally operate by “throwing” 
fertilizer in front of the spreader.  These types of spreaders should not be utilized to 
fertilize vegetation adjacent to hardscapes, such as streets and sidewalks.   

Spray Booms – Spray booms are for liquid fertilization.  As with the use a rotary 
spreader, this method does not offer much control over fertilizer drift in adverse 
weather conditions and care should be taken to avoid spreading fertilizer onto 
impermeable surfaces such as sidewalks and driveways.  If fertilizer lands on these 
types of surfaces, sweep or blow the material onto the vegetation or into a container 
for later use.   

Spinning Disks – Spinning disks are mounted on a moving vehicle in a manner 
allowing for the throwing of dry fertilizer into the air.  As with the use a rotary 
spreader, this method does not offer much control over fertilizer drift in adverse 
weather conditions and care should be taken to avoid spreading fertilizer onto 
impermeable surfaces such as sidewalks and driveways.  If fertilizer lands on  
these types of surfaces, sweep or blow the material onto the vegetation or into a 
container for later use.   

 
Table 5.17  Advantages and Disadvantages of Common Fertilizer  
Application Methods 

Fertilizer Application Methods Advantages Disadvantages 

Banding 
Nutrients placed 

directly near roots. 
 
Minimizes nutrient 
loss in surface runoff. 

Labor intensive. 
 
Generally only utilized 
for new plantings. 

Sidedressing 
Efficient application of 
nutrients to growing 
roots in established 
plantings. 

Labor intensive 

Foliar  
Reduces leaching 
potential of nutrients 
below the rootzone. 
 
May be applied with 
pesticides under 
certain circumstances. 

High potential for 
nutrients to be 
washed from plant 
surfaces during 
irrigation. 
 
Adverse conditions 
such as wind may 
cause drift on to hard 
surfaces. 

Broadcast 
  

Proposed 2007 Orange Co Drainage Area Management Plan  5-52                                                                            July 21, 2006 
Municipal Activities 

0031228



SECTION 5, MUNICIPAL ACTIVITIES 
 
 
 

Table 5.17  Advantages and Disadvantages of Common Fertilizer  
Application Methods (continued) 

Fertilizer Application Methods Advantages Disadvantages 

     Drop Spreader Off-target application 
is minimized. 

Coverage of large 
areas is time 
consuming. 

     Rotary Spreader or Belly Grinder Ease of application. 
 
Covers large areas 
quickly and provides 
access to difficult 
areas. 

Off-target application 
of fertilizers to hard 
surfaces is common. 

     Spray Booms Useful for foliar 
applications over 
large areas. 

Potential for drift 
under adverse 
weather conditions. 

     Spinning Disks Allows for fertilizer 
applications over 
large areas quickly 
and easily. 

Off-target application 
to hard surfaces is 
common. 

 

5.3.5.7 Storage and Handling of Fertilizers 
Although fertilizers present no hazard to the user’s health when stored and handled properly, 
employees responsible for the storage and handling of fertilizers should be aware that some 
fertilizers have properties that can result in dangerous chemical reactions if mixed with other 
substances or under unusual circumstances.  

Therefore, a dehumidifier may be necessary for storage areas where sensitive fertilizers are 
stored such as ammonium nitrate.  In addition, since most fertilizers tend to be corrosive to 
metals, concrete structures are preferred for fertilizer storage facilities.  These problems can be 
minimized by only purchasing those quantities that will be used in the immediate future 
instead of storing materials for long periods. 

 Dry Fertilizer 

In most cases, dry fertilizers are safe to store, transport and handle. However, because 
some fertilizers have unique, potentially dangerous properties, it is advisable for public 
agencies to consult a qualified individual having knowledge of the safest storage and 
handling procedures for specific fertilizers.  Fertilizer supplies are an excellent source of 
information on the proper handling and storage of fertilizers.  In general, the following 
precautions should be taken when storing and handling fertilizers: 

o Keep away from open flame. 

o Keep chemicals separate from each other to avoid cross contamination. 

o Properly dispose of empty fertilizer bags. 

o Sweep up and dispose of all contaminated material (Do not wash with water). 
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o Store in a cool dry facility. 

 Liquid Fertilizer 

Since fertilizers in liquid form are potentially more hazardous than dry fertilizers, 
employees responsible for storage and handling need to be aware of the specific 
properties of each liquid fertilizer in use, including corrosiveness and tolerable 
temperature and pressure ranges.  In addition, protective equipment may be necessary 
for workers handling fertilizers such as sulfuric or phosphoric acid.  

Fertilizer suppliers should be consulted for recommendation on the safest handling and 
storage procedures for specific liquid fertilizers. 
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California Regional Water Quality Control Board, Santa Ana Region, Order No. R-8-2002-0010, 
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University of California, Division of Agriculture and Natural Resources. 
IPM in Practice: Principles and Methods of Integrated Pest Management 2001. 
 
University of California, Division of Agriculture and Natural Resources. 
Turfgrass Pests 1989. 
 
University of California, Division of Agriculture and Natural Resources. 
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Websites 
California Department of Pesticide Regulation – www.cdpr.ca.gov
 
California Fertilizer Foundation (CFF) - http://www.calfertilizer.org/
The mission of the foundation is to enhance awareness of plant nutrients and agriculture in 
California through educational outreach such as a school garden grants program. . 
 
The California Plant Health Association (CPHA) - http://www.cpha.net/
An organization represents the interests of the fertilizer and crop protection manufacturers, 
distributors, formulators and retailers in California, Arizona and Hawaii. CPHA members 
market commercial fertilizers, soil amendments, agricultural minerals and crop protection 
products. The purpose of the organization is to promote the environmentally sound use and 
handling of plant health products and services for the production of safe and high quality food, 
fiber and horticultural products. 
 
The California Department of Food and Agriculture Fertilizer Research and Education Program 
(CDFA-FREP) - http://www.cdfa.ca.gov/is/frep/index.htm
Group created to advance the environmentally safe and agronomically sound use and handling 
of fertilizer materials.  Most of FREP's current work is concerned specifically with nitrate 
contamination of groundwater.  FREP facilitates and coordinates research and demonstration 
projects by providing funding, developing and disseminating information, and serving as a 
clearinghouse on information on this topic. FREP serves growers, agricultural supply and 
service professionals, extension personnel, public agencies, consultants, and other interested 
parties 
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University of California Statewide IPM Program – http://www.ipm.ucdavis.edu 
 
The Fertilizer Institute - http://www.tfi.org/
An organization that provides educational information on fertilizers and a reference guide on 
public policy issues affecting the use of fertilizers. 

PesticideWise - http://www.pw.ucr.edu/
Searches a comprehensive EPA-USDA database and presents critical information on a 
pesticide's properties and water quality risks. 

5.4 Performance Reporting 
Performance indicators for certain Established BMPs have been tracked since the inception of 
the Model Municipal Activities Program. These BMPs are street sweeping, solid waste 
collection, catch basin stenciling, drainage facility maintenance, trash & debris control (formerly 
litter control), household hazardous waste collection, and used oil grant participation. Annual 
evaluation of the routine preventive maintenance activities is conducted and, where 
appropriate, improvements or new practices are implemented to further reduce the amount of 
pollutants discharged into the storm drain system.  An important component of this evaluation 
process is the documentation and collection of data related to these selected activities.  Using 
the forms and procedures provided in Appendix A-5, reports regarding the performance of 
these activities must be provided to the Principal Permittee and ultimately the Water Board as 
part of the annual progress report: 
 

 Street Sweeping: All Permittees maintain street sweeping programs in residential, 
commercial and/or industrial areas.  In 1993 the Permittees compiled information 
regarding their existing street sweeping schedules and practices and have subsequently 
changed elements of their programs such as the types of sweepers purchased, the 
frequency of sweeping, and the use of parking restrictions in order for the street 
sweeping program to aid in water quality improvements. 

 Solid Waste Collection: The Permittees have solid waste collection programs for public, 
residential, commercial and industrial areas.   

 Catch basin Stenciling: Over 37,000 storm drain inlets have been stenciled.  Each year 
6,000 – 9,000 inlets are re-stenciled. 

  Drainage Facility Maintenance: The Permittees inspect the drainage system within their 
jurisdictions annually and clean out accumulated debris on an as needed basis.  Removal 
of accumulated debris and sediment is carried out either manually or by mechanical 
methods using flushing – in emergency situations only – in accordance with established 
maintenance procedures (Model Maintenance Procedure DF-1).  By removing this 
material from the catch basin inlets and storm drain system, the Permittees make a 
significant contribution in preventing the passage of these materials in downstream 
receiving waters.   

 Trash & Debris Control: Trash and debris control is an important element in the 
diversion of litter and other solid materials from the storm drain system.  Although most 
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Permittees historically viewed litter control as a public service program (i.e., preventing 
visual blight, etc.), rather than as a pollution control problem, it is now considered 
important as a visual indicator of water quality and an aspect of the recreational use of a 
waterbody. 

 Household Hazardous Waste Collection: Orange County has a household hazardous 
waste collection program administered by the Integrated Waste Management 
Department (IWMD).  The program comprises four sites (Anaheim, Huntington Beach, 
San Juan Capistrano, and Irvine).  

 Used Oil Grant Participation: Most of the Permittees, as well as the County’s Health 
Care Agency, currently implement used oil recycling programs. These programs involve 
comprehensive public outreach including television and newspaper advertising, 
displays at community events, and the distribution of used oil containers at no cost to 
residents.  

5.5 Training and Education 
Education and training of municipal staff is one of the keys to a successful stormwater program. 
To assist the responsible municipal and contract/lease staff in understanding the Municipal 
Activities Program Manual and the Model Maintenance Procedures, several different annual 
training sessions have been or are being developed.    

In order to adequately address the different areas of the Municipal Activities Program element, 
four training modules have been developed and are included in the Final Model Municipal 
Activities Program Manual (Appendix B-5).   

In order to ensure that the program is being implemented properly, each municipality should 
have the appropriate number and type of personnel at each of the training sessions.  In addition 
to Permittee sponsored training, staff is also encouraged to attend training seminars or 
workshops related to stormwater management and water quality conducted by other 
organizations. 

Model Municipal Program Training Modules 
In order to adequately address the different areas of the Municipal Activities Program element, 
five training modules have been developed and are included in Appendix B-5.   

The following sections describe the five modules. 

 The General Program Management training module is targeted towards stormwater 
program managers and addresses the overall program framework, objectives and 
approach so that they may gain a broad understanding of how the program is 
developed and implemented at a local level.  The training will be in a classroom setting, 
provided annually, and approximately 2-3 hours in length. 

 The Fixed Facility training module is targeted towards facility managers and field level 
staff and addresses the implementation and inspection of the actual procedures. This 
training is tailored to municipal staff supervising the performance of municipal 
activities, in a “train the trainer” style format for formal or tailgate-style use.  The 
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training will be both classroom and field settings, provided annually, and approximately 
2-3 hours in length. 

 The Field Program training module is targeted towards facility managers and field level 
staff and addresses the general techniques municipal staff may implement to prevent 
pollution problems, how to respond to spills once they have occurred and how to 
recognize potential problems.  The training will be in a classroom setting, provided 
annually, and approximately 2-3 hours in length.  

 The Municipal IPM Fertilizer/Pesticide Guidelines training module is targeted towards 
stormwater program managers and addresses the overall program framework, 
objectives and approach so that they may gain a broader understanding of how the 
program was developed and should be implemented at a local level.  The training 
generally focuses on the proper application and handling of fertilizers and pesticides for 
management and municipal staff performing application activities.   The training will be 
in a classroom setting, provided annually, and approximately 2-3 hours in length.   

 The Municipal IPM Approaches training module is targeted toward Permittee field staff 
and applicators.  The training is specific regarding the different types of techniques and 
technologies that are available for municipal staff to implement while managing and 
applying pesticides and fertilizers. 

5.6 Definitions 
For the purposes of the program, the following definitions are provided:  

California Code of Regulations, Title 3, Division 6 (3CCR) - California State Code regulating 
pesticides and pest control operations.  http://www.calregs.com  

Catch Basin – a box-like underground concrete structure with openings in curbs and gutters 
designed to collect runoff from streets and pavements; may also be referred to as a drain inlet. 

Detention Basin – an excavated basin used for the temporary detention of stormwater and/or 
urban dry weather runoff, to delay and attenuate flow, with release usually by a measured but 
uncontrolled outlet.  

Drainage Facility – structure that is designed to collect or temporarily store or convey urban 
dry weather and/or stormwater runoff which may or may not include catch basins (storm drain 
inlets), detention basins, retention basins, sediment basins, open drainage channels, and lift 
stations.  Although street curbs, gutters and underground channels and piping are not included 
within the definition, they are addressed within the Program though the field program Model 
Maintenance Procedures. For example, the maintenance of street curbs and gutters is addressed 
through the Model Maintenance Procedure for street maintenance. 

Equivalent Training - term referring to municipal employees dealing with the application of 
pesticides who have not received a qualified applicator's license or certificate (QAL or QAC) 
from the State of California, but who have completed a training course in pesticide application 
offered by the County of Orange. 

Proposed 2007 Orange Co Drainage Area Management Plan  5-58                                                                            July 21, 2006 
Municipal Activities 

0031234

http://www.calregs.com/
http://www.calregs.com/


SECTION 5, MUNICIPAL ACTIVITIES 
 
 
Eutrophication - A response to an increase in the nutrient status (nitrogen and phosphorus) of a 
water body. The result is an increase in the growth of vegetation (usually algae), a decrease in 
dissolved oxygen, increased turbidity, and a general degradation in water quality. 

Field Program - a set of related municipally performed activities that take place throughout the 
municipality instead of at stationary locations.  These types of activities may also be privately 
contracted.  Examples of municipal field programs include road, street and highway 
maintenance, as well as drainage system maintenance. 

Fixed Facility - a stationary site that is municipally owned and operated and at which 
municipal activities may occur.  These types of facilities may also be municipally owned but 
privately leased.  Examples of fixed facility types include municipal waste facilities and 
corporation yards. 

Food and Agricultural Code, Divisions 6, 7 & 13 (FAC) - California state statutes relating to 
pesticides.  Laws passed by the California Legislature.  Provides the authority for the 
Department of Pesticide Regulation (DPR) and 3CCR. 

Integrated Pest Management (IPM) - A sustainable approach to pest management that 
combines the use of prevention, avoidance, monitoring and suppression strategies in a way that 
minimizes economic, health, and environmental risks.  

Lift Station – a below grade structure and equipment designed to collect, store, and 
periodically transfer stormwater and/or urban dry weather runoff to flood control channels. 

Materials Data Safety Sheet (MSDS) – sheets that contain all information necessary for the safe 
handling of pesticides. They include chemical identifications, hazardous ingredients, physical 
data, fire and explosion data, health hazards, reactivity data, spill or leak cleanup procedures, 
special protection and special precautions.  Federal law requires them to be kept on file for 
every pesticide or other hazardous material stored or used. 

Maximum Extent Practicable (MEP) - taking into account equitable considerations of 
competing factors, including, but not limited to, the gravity of the problem, fiscal feasibility, 
public health risks, societal concern and social benefit. 

Open Drainage Channel – an above ground channel used for collecting and conveying 
stormwater and/or urban dry weather runoff. 

Pest Control Advisor (PCA) - a person who offers a recommendation on any agricultural use 
(includes landscape and turf maintenance), who holds him or herself forth as an authority on 
any agricultural use, or who solicits services or sales for any agricultural use  A PCA must 
possess a valid Agricultural Pest Control Adviser License.  To obtain a license the applicant 
must meet certain educational requirements and successfully complete examinations relating to 
knowledge of pests, pesticides and laws and regulations concerning pesticide use.  Officials of 
federal, state, and county departments of agriculture, and University of California personnel 
engaged in duties relating to agricultural use are not required to be licensed.  A PCA must also 
register with the County Agricultural Commissioner (CAC). 

Pesticide Labels - In California, all pesticide use is regulated through federal and state laws and 
regulations.  Food and Agricultural Code (FAC), section 12973, states: ‘the use of any pesticide 
shall not conflict with the registered label’.  In other words “the label is the law”.  No pesticide 
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can be used in California until the Department of Pesticide Regulation (DPR) has registered it.  
The approved pesticide label contains all the regulations regarding the use of the particular 
product.  This includes the EPA registration number, the active ingredient and percentage of 
inert ingredients, the allowed use sites, the solution and dilution rates, the personal protection 
equipment (PPE) needed, as well as precautionary statements, environmental hazards, use 
requirements and directions for use.  To use a product in a manner inconsistent with its label is 
against the law.  As required by federal law, manufacturers of pesticides must provide labels on 
the containers of all pesticides intended for sale and distribution. 

Pollution Prevention - any practice that reduces or eliminates the creation of pollutants. One 
example would be reducing the amount of litter originally generated by training public 
employees to not create litter while performing tasks.   

Qualified Applicator’s Certificate (QAC) - a certificate obtained from the State of California 
after demonstrating adequate knowledge of the proper techniques for handling, storing, 
transporting and applying pesticides. Any person who uses or supervises the use of federally 
restricted use pesticides or state restricted materials for any purpose or on any property other 
than that provided by the definition of “private applicator” must have a QAC.  A QAC is 
obtained by passing the Laws, Regulations, and Basic Principles examination and at least one 
pest control category examination. 

Qualified Applicator's License (QAL) – a license required for any person who supervises 
pesticide applications made by a licensed Pest Control Business and who is responsible for the 
safe and legal operation of the pest control business.  Those persons who supervise the use of 
federal or state restricted materials for any purpose (and on any property) other than that 
provided by the definition provided under “private applicator” must also obtain a QAL. 

Restricted Materials Permit - a permit that must be acquired by any public agency before 
application of the pesticides listed as restricted in 3CCR, section 6000.  In Orange County, this 
permit must be obtained from the County Agricultural Commissioner.  A list of restricted 
materials can be found at http://www.cdpr.ca.gov/docs/license/pr-pml-013a.pdf or at the 
Agricultural Commissioner’s Office. 

Retention Basin – a basin or depression designed to provide storage of stormwater and/or 
urban dry weather runoff without a positive outlet, or with a specially regulated outlet, where 
all or a portion of the inflow is stored for a prolonged period. 

Sediment Basin – a basin with controlled a stormwater release structure, formed by 
constructing an embankment across a drainage way that temporarily retains stormwater 
and/or urban dry weather runoff in order to allow sediment to settle out. 

Source Controls – any practice that prevents pollution by reducing pollutants at their source.  
Street sweeping is an example of litter source control. Litter is removed from the street, which 
reduces the amount of litter that enters the storm water conveyance system. 

State Laws - The California Food and Agricultural Code (FAC) and the California Code of 
Regulations, Title 3 (3CCR), constitute the laws and regulations referenced in these guidelines.  
They are referenced often and usually are referred to as “State Laws”. 
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Treatment Controls – any practice that removes pollutants from water.  Trash booms that 
remove litter from the water as it flows within a flood control channel is an example of a 
treatment control. 

Toxicity Classification – categories by which the Environmental Protection Agency (EPA) 
groups pesticides according to their toxicity or potential to cause injury to people. Category I 
pesticides are often the most hazardous because they are the most toxic and their use is 
normally restricted; they will carry the word “danger” or “danger-poison” with the skull and 
crossbones on the label.  Category II pesticides are moderately toxic and carry the word 
“warning” on the label.  The least hazardous pesticides are Category III and IV pesticides.  
These are slightly toxic or relatively nontoxic but basic safety precautions should still be taken.  
These carry the word “caution” on the label. 
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6.0 PUBLIC EDUCATION 

6.1 Program Summary 
Public education is an essential part of a municipal stormwater program.  Developing programs 
to increase the awareness of and involve the public can be an effective method for controlling 
non-point source pollution.  Emphasizing the relevant impact of stormwater pollution to each 
particular target audience increases the likelihood that the messages will be noticed and that the 
audience will support and participate in program implementation.  When a community has a 
clear idea where the pollution comes from, how it can affect them and what they can do to 
prevent those affects, it will be more willing to support and participate in program 
implementation. 

6.1.1 Program Overview 
Under their Local Implementation Programs, Permittees will continue to contribute to and 
participate in area-wide public education programs and conduct local programs to increase the 
awareness of and involve in controlling non-point source pollution.  This section of the DAMP 
provides a Model Program that Permittees can use to formulate their local programs. The 
objectives of the Model Public Education Program are to provide the following: 

 Increase awareness of all segments of the community of the importance of community 
involvement in controlling non-point source pollution 

 Provide information on alternative behaviors and practices that can contribute to 
controlling non-point source pollution 

 Track public awareness in the educational programs. 

6.1.2 Program Commitments 
The Public Education Program serves as an integral planning tool and presents an overall 
universal formula for developing and implementing various outreach campaigns.  The formula 
can be applied to multi-year comprehensive outreach programs or short targeted outreach 
activities and will be utilized in the following areas in the upcoming years: 

 Develop and create a materials plan to: 

o Prioritize revision and development of materials.  

o Define the common look and theme  

o Identify the additional materials necessary to communicate an effective overall 
pollution prevention message.  

o Translate all materials into Spanish and other languages as deemed necessary. 

 Develop and implement a multi-media outreach plan and method to track impressions 
including: 
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o Print Advertising 

o Radio Advertising 

o OCTA Bus Advertising 

o Movie Theatre Advertising 

o Cable Television Advertising 

o Internet Advertising  

 Develop and implement a non-media outreach plan and method to track impressions 
including: 

o Outreach through Permittees 

o Outreach through  Business Outreach 

o Outreach through Utilities Outreach 

o Outreach through Organizations 

o Outreach through Restaurants 

o Media Relations Campaign 

 Conduct a school outreach program including: 

o Orange County Department of Education (OCDE) 

o Municipal Water District of Orange County (MWDOC) 

o Discovery Science Center 

o Ocean Institute  

o California Regional Environmental Educational Community (CREEC) Network 

6.1.3 Regulatory Requirements 
The federal regulations require, as part of the DAMP, a description of educational activities, 
public information activities, and other appropriate activities to facilitate the proper 
management and disposal of used oil and toxic materials (Federal Register/Vol. 55, No. 222, 
p. 48071).  In addition, the regulations also specify education programs for construction site 
operators and a program to facilitate public reporting of illicit discharges. 

The Public Education Program was developed as a model for fulfilling the public education 
requirements of: 

 Section XIII of the Santa Ana Regional Water Quality Control Board (RWQCB) 
Municipal NPDES Stormwater permit, Order No. R8-2002-0010; and 

 Section F.4 of the San Diego RWQCB Municipal NPDES Stormwater permit, Order No. 
R9-2002-0001. 
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6.2 Model Public Education Program 
Permittee efforts will be focused in the following key areas. 

6.2.1 Develop and create a materials plan 
The first goal of the campaign was to review the current countywide public and business 
education materials that had been developed and create a materials plan to identify and 
develop the additional materials necessary to communicate an effective overall pollution 
prevention message. Based on this review a prioritized list of materials was created. The 
prioritization was based significantly on the materials already produced and in meeting the 
requirements of the Third Term Permits. In addition, the plan made specific recommendation 
for logos, tag lines, fonts, titles, paper stock, white space, colors, terminology, and messages to 
use in order for the materials to contain a common look and theme and be recognizable as 
consistent stormwater education materials. At a minimum, all of the developed and revised 
program materials should: 

o Explain the difference between the storm drain and sanitary sewer system, and 
describe how water in the storm drain does not receive treatment before entering our 
waterways; 

o Focus on specific pollution-causing behaviors and address them directly to increase 
the likelihood of changing those behaviors and reducing pollution; 

o Emphasize the relevant impact of stormwater pollution to the target audience; 

o Include a positive alternative to pollution-causing behaviors; 

o Tailor the personality, focus and depth of program messages appropriately for each 
audience and venue; 

o Facilitate a local and regional stormwater theme and look; 

o Include the Project Pollution Prevention moniker. 

In addition, the Permittees will explore partnership opportunities with religious institutions for 
ways to distribute prepared materials.  They will also work with them to encourage good 
housekeeping practices around the campuses. 

6.2.2 Develop and Implement a Multi-media Outreach Plan and a Method to Track Impressions  
In order to support the countywide public and business education program, a strategic media 
relations campaign was developed and implemented to reach a majority of the selected target 
groups with sufficient frequency (three or more times) to measurably increase their knowledge 
and measurably change their behavior. A cost-efficient and strategic media plan for print, bus, 
theater, cable, and radio advertising was developed based on market research (DAMP Exhibit 
6.III). The media plan included the following criteria: 

 Use targeted ad placement. Place print ads in sections or features that have a high 
probability of being read by the target audience. 
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 Take advantage of seasonal behaviors and activities. Schedule paid media and non-
media activities to coincide with the seasonal nature of certain behaviors and activities 
associated with stormwater pollution. 

 Use geographic targeting. Focus paid media and non-media activity in areas that have 
particular relevance. 

 Take advantage of media spill from neighboring programs. Plan and schedule paid 
media to take advantage of media reaching Orange County from neighboring programs, 
particularly Los Angeles and San Diego counties. 

 Coordinate paid media and non-media activities to maximize their impact and 
effectiveness 

 Identify the expected number of impressions that may be achieved for each event 

6.2.2.1 Print Advertising 
Orange County is served by two major daily newspapers, the Los Angeles Times and Orange 
County Register. In addition to these daily newspapers, numerous weekly papers cater to varied 
segments of Orange County’s population. The Register has 23 weekly community papers that 
serve Anaheim, Brea, Costa Mesa, Fountain Valley, Fullerton, Irvine, Newport Beach, Orange, 
Placentia, Tustin, Huntington Beach, Yorba Linda, San Juan Capistrano, Dana Point, Laguna 
Beach, Laguna Niguel, Aliso Viejo, Laguna Woods, Lake Forest, Mission Viejo, San Clemente, 
and unincorporated areas. The Times has weekly community papers that serve Huntington 
Beach and Laguna Beach, as well as a daily paper that serves Newport Beach and Costa Mesa. 
Advertisements were also placed in the OC Weekly and OC Metro, two popular weekly papers, 
Excelsior and Miniondas, the County’s best read Spanish language newspapers, and News-
Enterprise, to reach areas not served by the Times and Register community papers. To receive 
the most effective impact, the print advertising campaign will continue to focus mainly on 
weekly newspapers with some advertising in the Register and Times. 

The six print ads have been developed: 

 Pet waste – encourages pet owners to protect the environment by picking up after their 
pets; 

 Used oil recycling – encourages residents to protect the environment by properly 
disposing of used oil; 

 Fertilizer – encourages residents to protect the environment by properly using fertilizers; 

 Residential car washing – encourage residents to protect the environment by using 
commercial washes; 

 Earth Day  – celebrates Earth Day by reminding people that the Ocean begins at their 
front door; and 

 Cigarette – emphasizes the fact that cigarettes belong in the trash not the ocean.  
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The above ads with the exception of the Earth Day have been translated into Spanish. 
Additional, ads will be developed to address countywide water quality issues and constituents 
of concern.  

6.2.2.2 Radio Advertising 
Radio is an extremely effective means of communicating with the public. Although people are 
listening while they are driving, messages are still very well absorbed. Radio advertising has 
included advertising on the following radio stations: 

 KLAC 570 AM  

 93.1 JACK FM 

 Sonido 96.7 FM (Spanish) 

Ten radio PSAs have been created, five in English and five in Spanish.  Four are pollutant 
specific and focus on pet waste, used oil recycling, fertilizer and residential car washing.  The 
fifth provides an overview of several pollutants. The program will continue to explore 
advertising opportunities on radio.  

6.2.2.3 OCTA Bus Advertising  
Orange County residents rely heavily on their cars, which makes advertising opportunities on 
streets very valuable. OCTA bus advertisements are largely seen by an urban demographic: 
people driving, commuters taking the bus and people walking along the street.  OCTA bus 
advertising has included advertising on bus backs, bus sides and bus shelters. The artwork used 
illustrates the connection between our everyday activities and ocean pollution. The program 
will continue to explore advertising opportunities with OCTA.  

6.2.2.4 Movie Theater Advertising 
Movie theaters provide a highly effective advertising opportunity because the audience is 
captive to what is on the screen. Unlike newspapers, in which pages or sections can be 
discarded, or television, in which channels can be changed during commercials, theater 
audiences have no choice but to watch what is run on the screen.  

Permission was obtained from the City of San Diego to use and edit their 30-second “rubber 
duck” public service announcement (PSA). The 30-second PSA shows trash turning into rubber 
ducks and flowing to the ocean, which is consistent with the theme of storm drains. Two 
additional PSAs have been developed for the program, one focuses on trash while the other 
provides an overview of several pollutants.   

The program has advertised primarily with Edwards/Regal Cinema Theaters since they 
provide broad coverage of the county, offer a special pre-movie advertising/news segment and 
allowed economies of scale.  Additional movie theater advertising includes: selected AMC 
Theaters in Orange County, San Clemente Kirkorkian and the Long Beach Town Center.  The 
program will continue to explore movie theater advertising opportunities. 
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6.2.2.5 Cable Television Advertising 
Running advertisements on cable television has the potential to reach a very large audience in a 
cost-efficient and strategic manner.  Cable systems offer discounts, matching spots or free 
airtime for public service announcements. Four cable systems service Orange County: Adelphia, 
Comcast, Cox, and Time Warner.  The cable advertising has used the 30-second “rubber duck” 
PSA as well as the English and Spanish versions of the general pollutant PSA.  The program 
will continue to explore cable television advertising opportunities. 

6.2.2.6 Internet Advertising 
The internet has become a heavily relied upon source of information for the public therefore 
during the third permit term the program began advertising on the Orange County Registers 
on-line information website as well as JACK FM’s website. The website as a whole gets 14 
million hits per month. The program will continue to investigate on-line advertising as a means 
of providing Orange County residents with information.   

6.2.3 Develop and Implement a Non-Media Outreach Plan and a Method to Track Impressions  
A cost effective and strategic non-media outreach plan was developed and implemented in 
order to support the Orange County NPDES Stormwater Program’s public and business 
education efforts and compliment the advertising media outreach (DAMP Exhibit 6.III). These 
implementation efforts will utilize existing resources and partnerships for free and low-cost 
exposure of the Orange County Stormwater Program.  Combined with paid advertising, these 
approaches will help to enhance messages by increasing their frequency and the number of 
ways in which people receive them. 

6.2.3.1 Outreach to Permittees 
 
Included in this plan was the development of a “tool box” of materials to enable the Permittees 
to conduct local outreach both directly and indirectly through businesses, trade associations, 
chambers of commerce, utilities, restaurants and other organizations.  Specifically, the “tool 
box” included: 

 
• Outreach Materials - Artwork was created for use on outdoor locations such as bus 

shelters, streetlight banners, mouse pads and beach towels. 
 
• The Quad - A series of newsletters, press releases, fact sheets and billing inserts focused 

on seasonal stormwater themes.  Four seasonal quads were created. 
 

• An Events Listing - Lists of upcoming utility sponsored events were developed where 
stormwater information could be provided to event participants. 

 
• Employee Training Materials - Municipal stormwater training materials were developed 

to educate all Permittee employees about general stormwater pollution prevention 
principles.   
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Outreach to Businesses 
 
This plan proposed implementation of programs based on relationships and partnerships that 
had been developed with groups receptive to public service requests. 

• A list of key Orange County businesses that the Stormwater Program could foster 
relationships with was developed.  The list included top businesses and major Orange 
County employers.   

 
• A list of major Orange County events such as the Orange County Auto Show and 

Southern California Home & Garden Show was created. Event coordinators were 
contacted with a letter introducing the program and asking for the opportunity to 
participate and/or distribute Orange County Stormwater Program materials.  

6.2.3.2 Outreach to Utilities 
 
Major non-city utilities providing water, electricity, cable and refuse services were contacted 
and provided sample newsletters for use in their publications.  Several utilities printed 
stormwater education materials in their newsletters and billing inserts.   

6.2.3.3 Outreach to Organizations 
 
A list of key Orange County organizations that the Stormwater Program could foster 
relationships with was developed.  The list included organizations such as chambers of 
commerce, rotary clubs, and environmental groups.   
 

6.2.3.4 Outreach to Restaurants 
 
A specific outreach plan for the approximate 10,000 food service facilities in Orange County was 
developed and implemented.  The outreach plan main objective is to educate the approximately 
10,000 existing food facilities (the inventory is updated annually) countywide.   

6.2.3.5 Media Relations Campaign 
 
A media relations campaign centers on creating relationships with the media. The media is 
capable of getting your key messages to your target audiences. Public relations coverage often 
has greater credibility with target audiences than advertising, so when used consistently, media 
relations can be an invaluable component of public education campaign. 

The media relations campaign uses the seasonal stormwater press releases created as part of 
“the Quad” to contact the media on a quarterly basis. The program also updates its media 
distribution lists quarterly.  

Proposed 2007 Orange Co Drainage Area Management Plan 6-7 July 21, 2006 
Public Education  

0031244



SECTION 6, PUBLIC EDUCATION 
 
 
 
6.2.4 Conduct a School Education Outreach Program 
Educating school children about stormwater and urban runoff pollution is critical to the long-
term success of the Orange County Stormwater Program. Today’s children are tomorrow’s 
adults, and the earlier they learn about protecting the environment, the less likely they will be 
as adults to engage in pollution causing behaviors. Children can also share information they 
learn in school with their parents and other relatives. Children are excellent “watchdogs” when 
it comes to their parents’ activities, and they are likely to try to correct a parent’s polluting 
behavior. 

6.2.4.1 Orange County Department of Education (OCDE)  
“Inside the Outdoors” is an environmental education program administered by the Orange 
County Department of Education (OCDE). The mission of Inside the Outdoors is to empower 
students, teachers, parents and the community to explore natural areas and expand their 
knowledge. There are three types of programs within Inside the Outdoors: Outdoor Science 
School, School Programs and Field Programs. The following is a summary of the programs 
implemented: 

a) Outdoor Science School 
Since 1974, OCDE has administered the Outdoor Science School. It currently operates at several 
sites in the San Bernardino Mountains where fifth and sixth grade students and their teachers 
participate in a weeklong science adventure. During the week, the students hike academic trails 
to cover the core curriculum. Students also go on an adventure hike, attend a science session 
and perform a skit. Students and teachers develop an awareness and appreciation of the 
environment and realize they affect its quality. Students are immersed in a natural environment 
during their Outdoor Science School experience. The curriculum is aligned with the California 
Science Content Standards and the California Science Framework. 

In partnership with the Orange County Stormwater Program, OCDE included a science session 
on water pollution. This session includes information on sources of water for Southern 
California, pollution prevention, and watershed information. A two-page Project Pollution 
Prevention checklist on water and trash pollution is distributed. Once the checklist is 
completed, a discussion is facilitated by the teacher. 

b) School Program 
Another division of Inside the Outdoors is the school program whereby a Traveling Scientist 
(an actual science teacher) visits school sites providing the new “Drip Drop” program. During 
the 60-minute presentation, students become familiar with how their actions affect water 
quality, describe ways that water bodies become polluted, demonstrate at least one data 
collection technique scientists use to assess water quality, become familiar with water quality 
terms, regulations and monitoring methods, and develop a small project to improve water 
quality in their neighborhoods. 

c) Field Program 
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The third division of Inside the Outdoors is the field program whereby fifth grade students 
move out of the classroom and into the real world of science and social science. In specially 
selected parks and preserved areas (Shipley Nature Center, Casper Park, Modjeska Canyon, 
Irvine Regional Park, Rancho Sonado, Dana point and Crystal Cove) students learn about the 
natural history of the area. The program “Where Do I Flow” is a hands-on station where 
students pretend to become water droplets moving through the water cycle. As droplets they 
travel through cities, people's homes, farms, wetlands and oceans. In the process, the students 
learn where water becomes polluted, cleaned and filtered. 

6.2.4.2 Municipal Water District of Orange County (MWDOC)/ Discovery Science Center (DSC)  
In the fall of 2002, the Principal Permittee met with MWDOC staff to discuss the goals and 
objectives of the Public Education Program. As a result, MWDOC agreed to distribute a low-
cost, leave-behind, interactive, student-friendly booklet through their Elementary Water Science 
Education Program. The booklets are distributed to all fifth grade students attending the grade-
specific, science lesson assemblies. In addition, instructors screen the Project Pollution 
Prevention video entitled “Go with the Flow.” The video is seven minutes in length and 
features teenage actors explaining the water cycle, the everyday activities that cause pollution 
and the difference between sewers and storm drains. 

In the fall of 2004 MWDOC formed a new partnership with the DSC that allowed both 
organizations to reach more Orange County students. The following is an overview of the 
programs implemented through this partnership: 

a) MWDOC/DSC Assembly-style Program  
Through MWDOC/DSC’s Elementary Water Science Education Program, instructors regularly 
present grade-specific science lessons to elementary school students in an assembly format. 
Themes of water sources, water conservation, and water and trash pollution complement the 
science content standards. 

b) 5th Grade Students Attending the DSC Field Trip Program 
Through MWDOC/DSC’s Elementary Water Science Education Program, instructors regularly 
present grade-specific science lessons to elementary school students who visit the DSC. For fifth 
grade students attending the DSC field trip instructors screen the Project Pollution Prevention 
video entitled “Go with the Flow” and distributed the Project Pollution Prevention water 
education-based booklet. 

c) Project WET 
Project WET is an international, interdisciplinary water science and education program for 
formal and non-formal educators of K-12 students. Each state has a coordinating agency, and in 
California, the Water Education Foundation (WEF) organizes the network of educators who use 
the program as part of their professional responsibilities. The goal of the Project WET program 
is to facilitate and promote awareness, appreciation, knowledge and stewardship of water 
resources through the development and dissemination of classroom-ready teaching aids and 
the establishment of state-sponsored Project WET programs. 
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The Project WET Curriculum and Activity Guide is a collection of innovative, interdisciplinary 
activities that are hands-on, easy to use and fun. Project WET includes many activities on 
pollution prevention including “Amazing Water,” “Macro invertebrate Mayhem,” “A Rainy 
Day Hike,” and “Sum of the Parts.” Based on the goals and objectives of the Orange County 
Stormwater Program, Project WET has developed curriculum specific to stormwater pollution. 
WEF uses the “train the trainer” model of education to magnify outreach efforts. WEF can assist 
Permittees in organizing educator workshops, which will be run by a Project WET facilitator. 

6.2.4.3 Discovery Science Center 

a) Water Education for Middle and High School Teachers 
The Water Education Course provides fifth through twelfth grade teachers Professional 
Development classes complete with curriculum and a kit of scientific equipment to conduct 
water-focused and pollution awareness activities in their classrooms. The Professional 
Development classes increase the teachers’ knowledge of and comfort with teaching the subject, 
while the kits enable the students to conduct chemical tests on water (such as determining the 
pH and phosphate levels) and simulated biological surveys (such as the pollution tolerance and 
diversity indices). 

b) Public Program for General Visitors to the DSC 
The DSC, in partnership with the Orange County Stormwater Program, developed a Project 
Pollution Prevention demonstration and learning station for the general public visitors and 
students on field trips to the DSC. Annually, more than 270,000 people visit the DSC. Designed 
for visitors of all ages but primarily students (and their chaperones, parents, teachers), Project 
Pollution Prevention demonstration’s overarching messages are: 

 The importance of water 

 Water reclamation/water reuse 

 Knowledge of urban pollutants, such as used motor oil and pet waste 

 Stormwater and urban runoff pollution 

6.2.4.4 California Regional Environmental Educational Community (CREEC) Network  
The CREEC Network is a program of the California Department of Education, specifically the 
Office of Environmental Education. It was established to compile all environmental educational 
programs in one location and to make links between providers of environmental programs and 
the teachers who use them. The ultimate goal of the CREEC Network is to enhance the 
environmental literacy of students. 

Regional coordinators gather and evaluate the environmental education opportunities in their 
local region and make this information available to teachers in a variety of ways. As "conduits 
of information" these coordinators link teachers to the most effective workshops, speakers, 
curriculum, outings, etc. Teachers with questions regarding environmental education and local 
resources get a personal response from their CREEC Network Coordinators. The regional 
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CREEC website (www.creec.org) guides teachers to a directory of resources in each region. The 
CREEC Network is available free of charge. In addition, e-mail updates are available by clicking 
the "join now" button on the site. 

In addition to these efforts, the Public Education Program includes the following: 

 Public Education Committee – The Permittees continued the Public Education 
Committee to provide regional consistency and oversight for the stormwater public 
education efforts. 

 Regional Efforts - To assist in the implementation of the Public Education Program, 
promote regional consistency and coordinate the multiple educational efforts underway, 
the Permittees participated in regional public education efforts such as the California 
Stormwater Quality Task Association Public Information/Public Participation (PI/PP) 
Work Group. 
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7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT 

7.1 Program Summary 

7.1.1 Program Overview 
Stormwater runoff naturally contains numerous constituents, however, urbanization and urban 
activities including development and redevelopment typically increase constituent 
concentrations to levels that impact water quality. Pollutants associated with stormwater 
include sediment, nutrients, bacteria and viruses, oil and grease, metals, organics, pesticides, 
and trash (floatables).  Potential water quality impacts from completed development can 
include the following: 

 Urban activities can result in the generation of new dry-weather runoff that may contain 
many of the pollutants listed above 

 Impervious surfaces associated with development, such as streets, rooftops, and parking 
lots, prevent runoff infiltration and increase the rate and volume of stormwater runoff 
that may increase downstream erosion potential and associated potential water quality 
impairment 

 Urban activities and increased impervious surfaces which can increase the concentration 
and/or total load of many of the pollutants listed above in wet weather stormwater 
runoff 

The goals for the New Development/Significant Redevelopment Program are to provide the 
Permittees with:  

 A program framework for reducing the adverse impacts that new development and 
significant redevelopment may have on water quality  

 Methodologies to meet NPDES permit requirements. 

Pollution Prevention controls are emphasized and will be used as the first line of defense and 
include measures such as education for property owners and tenants and occupants and 
common areas landscape maintenance.  Source Control BMPs will be included in new 
development and significant redevelopment projects to further reduce the amount of pollutants 
released into the environment and Treatment Control BMPs will be incorporated as described 
later to further supplement the Pollution Prevention and Source Control BMPs by actually 
treating the water to remove the pollutants.  

7.1.2 Regulatory Requirements 
The federal stormwater regulations specify that drainage area management plans include  
"a description of planning procedures including a comprehensive master plan to develop, 
implement, and enforce controls to reduce the discharge of pollutants...from areas of new 
development and significant redevelopment."    
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The Regional Boards have identified a need for individual stormwater quality management 
plans to apply equally to private and public agency projects.  Transportation corridors, schools, 
parks, flood control projects and other public facilities are thus subject to the same requirements 
as planned communities and mini-malls. 

The New Development/Significant Redevelopment Program was developed as a model  
for fulfilling the new development and significant redevelopment commitments and 
requirements of: 

 Section XII of the Santa Ana Regional Water Quality Control Board Municipal NPDES 
Stormwater permit, Order No. R8-2002-0010 (to be updated) 

 Section F.1 of the San Diego Regional Water Quality Control Board Municipal NPDES 
Stormwater permit, Order No. R9-2002-0001 (to be updated) 

Although there is a provision in the State regulations that school districts must obtain municipal 
approval for “improvements which affect drainage”, the Government Code effectively prevents 
city/county regulating many federal and state agencies and local special districts.  However, 
the expectation is that these entities will work cooperatively with the Permittees to manage 
urban runoff and stormwater pollution.  These entities include: Caltrans, universities and 
colleges, Metropolitan Water District, Department of Defense, school districts, sanitation 
districts, water districts and railroads. 

7.1.3 Program Commitments 
Each Permittee is required to minimize short and long-term impacts on receiving water quality 
from new development and significant redevelopment to the maximum extent practicable and 
must at a minimum:  

 Assess the need to revise and update General Plans to include watershed and 
stormwater quality and quantity management considerations.  

 Review CEQA process for potential stormwater quality impacts and mitigation. 

 Review Development Planning/Permit approval process for stormwater protection 
principles.  

 Review existing BMPs and develop Model WQMP (also referred to as a Standard Urban 
Stormwater Mitigation Plan – SUSMP) to address impact from new and significant 
redevelopment.) 

 Conduct education or training for Model Environmental Review Program elements.  

7.2 Model New Development/Significant Redevelopment Program 

7.2.1 Introduction 
The Model Program provides a framework and a process for following the requirements to 
incorporate watershed protection/stormwater quality management principles into the 
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Permittees’ General Plan process, environmental review process, and development permit 
approval process. The program covers initial project planning through design, construction and 
completion, including requirements for long-term maintenance of permanent BMPs.  Detailed 
requirements for construction phase BMPs and procedures are contained in the Construction 
Model Program (DAMP Section 8). 

7.2.2 Model Program Overview 
The Model Program links new development BMP design, construction and operation to the 
earlier phases of new development project planning encompassed by the General Plan, 
environmental review process, and development permit approval processes.  A city/county 
General Plan specifies policies that guide new development.  The environmental review process 
examines impacts from proposed new development with respect to the General Plan policies 
and many environmental issues, including water quality, and includes consideration of 
mitigation measures to reduce any identified significant impacts.   

The development permit approval process carries forth mitigation requirements in the form of 
conditions of approval, design specifications, tracking, inspection, and enforcement actions.  
These three “front-end” planning processes must be coordinated and linked to the later phases 
of BMP design, construction and operation for new development and significant redevelopment 
projects to help ensure stormwater quality protection features are planned, designed and 
evaluated in accordance with city/county goals for protection of water quality and other 
environmental resources.  Figure 7-2 is a generalized flow diagram that depicts the relationship 
of the General Plan, environmental review process and development planning and permit 
process, as well as the project design, construction, and operation phases. 
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Figure 7-2  
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7.2.3 Contents of Model Program 
The guidance provided by the Model Program is presented in the following subsections: 

 Section 7.4 - General Plan Assessment and Amendment describes the process for the 
Permittees to assess their existing General Plans and make any needed amendments to 
include watershed and stormwater quality and quantity management considerations.  

 Section 7.5 - CEQA Environmental Review Process provides guidance for 
utilizing/revising checklists and guidance for conducting environmental review for 
stormwater quality impact assessment.  

 Section 7.6 - Development Project Review, Approval and Permitting provides policies 
and procedures for project plan review including information pertaining to 
discretionary permits, ministerial permits, Project WQMP requirements, tracking, 
inspection and enforcement. The guidance and procedures for Project WQMP 
preparation and for selection and design of regional/watershed and site specific BMPs 
are provided in Exhibit 7.II, Model WQMP. 

 Section 7.7  - Post Construction BMP Inspection and Verification provides information 
on the periodic review of approved final Project WQMPs  

 Section 7.8 - Model Program Training and Outreach provides general information on the 
training modules that have been developed for use by each Permittee in informing 
municipal staff, developers and contractors.  

 Section 7.9 - Annual Reporting and Assessing Program Effectiveness describes the 
annual reporting on the implementation and effectiveness of the New Development 
/Significant Redevelopment Program by the Permittees.  

7.3 General Plan Assessment and Amendment 

7.3.1 Introduction 
The Permittees must at a minimum review and update General Plans, as necessary, to ensure 
that watershed and stormwater quality and quantity management are considered.  

7.3.2 Background on the General Plan and Local Coastal Program 

7.3.2.1 General Plan  
Under California State law (California Government Code §65300) each city and county in 
California must prepare a comprehensive, long-term General Plan for the physical development 
of its community. The General Plan must consist of a statement of development policies and 
include a diagram(s) and text setting forth objectives, principles, standards and plan proposals 
(California Government Code §65302).   
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The General Plan consists of seven mandatory elements and any optional element that a city or 
county chooses to adopt.  The mandatory elements include:  

 Land Use  

 Open Space  

 Circulation and Infrastructure 

 Conservation 

 Housing 

 Safety  

 Noise  

Any optional elements that are adopted by a city/county, such as Public Facilities, have equal 
authority as the mandatory elements.  The legislative body of each city (the city council) and 
each county (the board of supervisors) adopts zoning, subdivision and other ordinances to 
regulate land uses and to carry out the policies in the General Plan.  The plan is also used to 
guide decision-makers in determining whether or not land use proposals are consistent with the 
applicable goals, objectives, and policies.   

7.3.2.2 General Plan Amendment Process 
A General Plan Amendment is a request to revise some component of the General Plan. This 
can include addition, deletion or modification of goals and policies; modifications to the land 
use map or other diagrams; or other changes. A General Plan Amendment is a legislative act 
and are allowed four times per year (California Government Code §65358(b)). 

A General Plan Amendment must be approved by the planning commission and city council or 
at the county level by the Board of Supervisors at public hearings. In approving a General Plan 
Amendment, the approving body must assess the policy implications of the proposed General 
Plan Amendment and the impact and compatibility on the long-term goals and desires of the 
city or county and its citizens.  

Most General Plan Amendments are carried out in conjunction with a specific development 
proposal, although the city, county, or any other agency or party can request an amendment 
without a specific development proposal in mind. 

In evaluating a proposed General Plan Amendment, the approving body must look at the 
"global" impacts of the proposed amendment. Although a General Plan Amendment may be 
proposed in conjunction with a specific development proposal, the amendment proposed might 
have policy and/or land use impacts far beyond any given project or property. General Plan 
Amendments are frequently proposed in conjunction with other legislative acts such as zone 
changes, zone text amendments and Local Coastal Program amendments. 
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7.3.2.3 Local Coastal Program  
The California Coastal Commission (Commission) was established in 1972 and made 
permanent by the Legislature in 1976 (via the Coastal Act). The primary mission of the 
Commission, as the lead agency responsible for carrying out California’s federally approved 
coastal management program, is to plan for and regulate land and water uses in the coastal 
zone consistent with the policies of the Coastal Act. 

California's coastal management program is carried out through a partnership between state 
and local governments. Implementation of Coastal Act policies is accomplished primarily 
through the preparation of local coastal programs (LCPs) that are required to be completed by 
each of the counties and cities located in whole or in part in the coastal zone. Completed LCPs 
must be submitted to the Commission for review and approval. In Orange County, the cities 
responsible for preparing an LCP include Seal Beach, Huntington Beach, Newport Beach, 
Laguna Beach, Dana Point and San Clemente. The county also has areas subject to an LCP.  

The objective of an LCP is to protect coastal resources, provide greater access and recreational 
opportunities for the public’s enjoyment, while allowing for orderly and well-planned urban 
development and the siting of coastal-dependent and coastal-related industry.  The plan 
incorporates, to the maximum possible extent, local plans and policies that are consistent with 
the Coastal Act. 

An LCP includes a land use plan, which is the relevant portion of the local General Plan, 
including any maps necessary to administer it, the zoning ordinances, zoning district maps, and 
other legal instruments necessary to implement the land use plan. Coastal Act policies are the 
standards by which the Commission evaluates the adequacy of LCPs (Public Resources Code 
§30108.6). 

After certification of the land use plan and zoning components of the LCP, the review authority 
for new development within the coastal zone, which is now vested in the Coastal Commission, 
is returned to local government.  Development within the coastal zone may not commence until 
a coastal development permit has been issued by either the Commission or a local government 
that has a Commission-certified LCP. The local government, in issuing coastal development 
permits after certification, must make the finding that the development is in conformity with 
the approved LCP.   

7.3.2.4 Local Coastal Program Amendment Process 
Any amendments to a certified LCP have to be approved by the State Coastal Commission.  To 
ensure that coastal resources are effectively protected in light of changing circumstances, such 
as new information and changing development pressures and impacts, the Commission is 
required to review each certified LCP at least once every five years (California Coastal 
Commission 2002). 
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7.3.3 Plan for Assessing General Plan Elements and Local Coastal Program 
The San Diego Region Permit states:  

 “Each Permittee’s General Plan or equivalent plan (e.g., Comprehensive, Master, or 
Community Plan) shall include water quality and watershed protection principles and 
policies to direct land use decisions and require implementation of consistent water quality 
protection measures for development projects.”   

The Santa Ana Region Permit states:  

 “Permittees shall review their watershed protection principles and policies in their General 
Plan or related documents (such as Development Standards, Zoning Codes, Conditions of 
Approval, Development Project Guidance) to ensure that these principals and policies are 
properly considered and are incorporated into these documents.” 

The Permittees recognize the importance of addressing watershed protection and stormwater 
quality control in the land development process.  The Permittees are requiring that stormwater 
quality BMPs be included in plans for new development and significant redevelopment.    

Therefore, in accordance with State Planning and Zoning Law which provides that 
requirements placed on land development projects must be compatible with a community’s 
General Plan and Local Coastal Program, watershed protection principles and stormwater 
pollution control objectives for land development should be reflected in the appropriate 
policies, goals, and objectives of each Permittee’s General Plan and LCP.  

Many of the General Plan Elements contain existing goals and policies that can be related to 
watershed protection and stormwater pollution control.  For example, stormwater quality may 
be controlled by the type, location, and density of development.  Such controls may be 
established through policies commonly found in the Land Use and Open Space Elements of the 
General Plan (e.g., development policies, development location guidelines, landscaping 
guidelines, open space policies, policies on preservation of and integration with natural 
features).   

 The Permittees will review their General Plan Elements and relevant sections of the  
LCP (if a coastal city with an approved LCP) that cover land development issues and in 
which it may be appropriate to reflect watershed protection and stormwater quality 
management policies.  This will include review of goals and policies in the following 
General Plan Elements: 

o Land Use 

o Open Space 

o Circulation and Infrastructure (i.e., transportation) 

o Conservation 

o Safety 

o Public Facilities 
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 Permittees will review development goals and policies, landscaping policies and 
requirements, open space goals and policies including preservation or integration with 
natural features, water conservation policies, and public facilities operation and 
maintenance policies of these Elements.  When reviewing the General Plan Elements and 
LCPs, special attention will be given to how the Element/LCP addresses water quality 
protection from urban runoff and stormwater pollution.   

 The Permittees will keep in mind the following questions during this review, which may 
trigger the need for specific urban runoff and stormwater pollution protection policies in 
the General Plan and LCP either as new policies and objectives or amended text to 
existing policies and objectives: 

o Are there sensitive water resources in or downstream of the jurisdiction?  

o Are there existing Total Maximum Daily Loads (TMDLs) or other such regulations 
pertaining to receiving waters within the jurisdiction? 

o Is major new development or significant redevelopment expected? 

o Are major new infrastructure projects anticipated (e.g. roads, sewer, flood control, 
storm drains)? 

o Does urban runoff and stormwater pollution affect recreational use of water bodies 
within the jurisdiction? 

 Upon review of the General Plan Elements and LCP, as well as related documents (such 
as Development Standards, Zoning Codes, Conditions of Approval, Development 
Project Guidance, referred to collectively as Related Documents), the Permittees will 
determine which sections should be modified, if any, to include specific policies and 
objectives that address water quality protection as specified in the San Diego Region and 
Santa Ana Region Permits (See DAMP Section 7.4.4 following).    

If the General Plans or Related Documents of the Permittees do not contain the policies, goals 
and objectives of the relevant permits, then additional policies, goals, or objectives that stress 
the importance of stormwater quality control, or that are necessary in order to implement 
certain types of stormwater management programs, should be incorporated in the General 
Plans or Related Documents. Revisions to the General Plan or Related Documents should be 
coordinated with each Permittee’s legal counsel.  

7.3.4 Consideration of Additional Water Quality and Watershed Protection Concepts in General 
Plan and Local Coastal Program 
TThe Permittees will review and consider the following additional objectives for the General Plan 
Elements and LCPs, as specified by the permits, respectively: 

San Diego Region Permit: 
 Minimize the amount of impervious surfaces and directly connected impervious 

surfaces in areas of new development and significant redevelopment and, where 
feasible, slow runoff and maximize on-site infiltration of runoff. 
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 Implement pollution prevention methods supplemented by pollutant source controls 
and treatment.  Use small collection strategies located at, or as close as possible to, the 
source to minimize the transport of urban runoff and pollutants offsite and into an MS4 
(municipal storm drain). 

 Preserve, and where possible, create or restore areas that provide important water 
quality benefits, such as riparian corridors, wetlands, and buffer zones.  Encourage land 
acquisition of such areas. 

 Limit disturbances of natural water bodies and natural drainage systems caused by 
development including roads, highways, and bridges. 

 Prior to making land use decisions, utilize methods available to estimate increases in 
pollutant loads and flows resulting from projected future development.  Require 
incorporation of structural and non-structural BMPs to mitigate the projected increases 
in pollutant loads and flows. 

 Avoid development of areas that are particularly susceptible to erosion and sediment 
loss; or establish development guidance that identifies these areas and protects them 
from erosion and sediment loss. 

 Reduce pollutants associated with vehicles and increasing traffic resulting from 
development.  Coordinate local traffic management reduction efforts with Orange 
County Transit Authority’s Congestion Management Plan. 

 Post-development runoff from a site shall not contain pollutant loads that cause or 
contribute to an exceedance of receiving water quality objectives and which have not 
been reduced to the maximum extent practicable. 

Santa Ana Region Permit: 
 Limit disturbance of natural water bodies and drainage systems; conserve natural areas; 

protect slopes and channels; and minimize impacts from stormwater and urban runoff 
on the biological integrity of natural drainage systems and water bodies. 

 Minimize changes in hydrology and pollutant loading; require incorporation of control, 
including structural and non-structural BMPs, to mitigate the projected increases in 
pollutant loads and flows; ensure that post-development runoff rates and velocities from 
a site have no significant adverse impact on downstream erosion and stream habitat; 
minimize the quantity of stormwater directed to impermeable surfaces and the MS4s 
(municipal storm drain); and maximize the percentage of permeable surfaces to allow 
more percolation of stormwater into the ground; 

 Preserve wetlands, riparian corridors, and buffer zones and establish reasonable limits 
on the clearing of vegetation from the project site; 

 Encourage the use of water quality wetlands, biofiltration swales, watershed-scale 
retrofits, etc., where such measures are likely to be effective and technically and 
economically feasible; 
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 Provide for appropriate permanent measures to reduce stormwater pollutant loads in 
stormwater from the development site; and, 

 Establish development guidelines for areas particularly susceptible to erosion and 
sediment loss. 

For further reference, the Permittees may review the sample general plan amendment text and 
sample urban runoff water quality general plan element outlined in Model Urban Runoff 
Program, A How to Guide for Developing Urban Runoff Programs for Small Municipalities (City of 
Monterey, et al, July 1998).  

7.4 CEQA Environmental Review Process Modifications 

7.4.1 Introduction 
Each Permittee is required by the permits to minimize short and long-term impacts on receiving 
water quality from new development and significant redevelopment to the maximum extent 
practicable.  The Santa Ana Region Permit (Section XII.A.3) requires the Permittees to review 
their California Environmental Quality Act (CEQA) document preparation process to ensure 
urban runoff and stormwater pollution-related issues are properly considered and addressed.  
If necessary, the processes should be revised to consider and mitigate impacts to stormwater 
quality.  The San Diego Region Permit (Section F.1.C) requires to the extent feasible that the 
Permittees revise their current environmental review process to include requirements for 
evaluation of water quality effects and identification of appropriate mitigation measures.   

This section provides background on the CEQA environmental review process followed by a 
series of revisions that the Permittees will implement to ensure that urban runoff and 
stormwater pollution issues are incorporated in the process.   

7.4.1.1 Background on CEQA 
The California Environmental Quality Act (CEQA) applies to all discretionary activities 
proposed to be carried out or approved by the cities and county, unless an exemption applies. 
CEQA applies to public and private sector activities that require discretionary city/county 
approvals.  The basic goal of CEQA (Public Resources Code §21000 et seq.) is to develop and 
maintain a high-quality environment now and in the future, while the specific goals of CEQA 
are for the cities/county and other public agencies to: 

 Identify the significant environmental effects of their actions; and, either 

 Avoid those significant environmental effects, where feasible; or  

 Mitigate those significant environmental effects, where feasible. 

The implementation of CEQA is regulated by the Secretary for Resources, via the Office of 
Planning and Research’s “State CEQA Guidelines” (Guidelines) (California Code of Regulations 
Title 14, Chapter 3, §15000 through 15007). These Guidelines are binding on all cities/counties 
and other public agencies in California.  

Proposed 2007 Orange Co Drainage Area Management Plan 7-11 July 21, 2006 
New Development/Significant Redevelopment 
 

0031260



SECTION 7, NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT 
 
 
There are three phases for implementing CEQA.  These include: 

 Preliminary review of a project to determine whether it is subject to CEQA. 

 Preparation of an Initial Study to determine whether the project may have a significant 
environmental effect. 

 Preparation of an Environmental Impact Report (EIR) if the project may have a 
significant environmental effect or a Negative Declaration or Mitigated Negative 
Declaration if no significant effects will occur (Guidelines §15002(k)). 

7.4.1.2 Preliminary Review  
Once an application for permits, approvals, or other entitlements has been submitted to the 
Lead Agency for CEQA review, the Lead Agency has 30 days to review the application for 
completeness.  For private sector projects, the Lead Agency may require submittal of baseline 
environmental setting and detailed project description information to enable the Lead Agency 
to prepare the Initial Study.  Appendix H of the CEQA Guidelines provides a sample project 
application form.   Lead Agencies can rely on the sample form, but are free to devise their own 
project application forms (Guidelines §15002(k)), to include, for example, specific information 
on BMPs.   

7.4.1.3 Initial Study 
The Lead Agency must conduct an Initial Study to determine if the project may have a 
significant effect on the environment. If the Lead Agency can determine that an EIR will clearly 
be required for the project, an Initial Study is not required but may still be desirable (§15063).  
The Initial Study typically consists of the project applicant information obtained during the 
preliminary review process, the completed Initial Study checklist and required checklist 
explanations.  An Initial Study checklist is provided in Appendix G of the CEQA Guidelines 
that covers all environmental topics for the Lead Agency to consider during the Initial Study, 
including hydrology/water quality.  All entries on the checklist must be explained during the 
Initial Study process.  Lead agencies are free to devise their own Initial Study checklists for use 
in the Initial Study process (Guidelines §15002(k)).  This may include more detailed questions 
related to urban runoff and stormwater pollution, if the Lead Agency deems appropriate for its 
jurisdiction. 

7.4.1.4 Environmental Impact Report (EIR) 
An EIR must be prepared if the proposed project may have a significant environmental effect.  
The most common type of EIR examines the environmental impacts of a specific development 
project. This type of EIR focuses primarily on the changes in the environment that would result 
from the development project. The EIR examines all phases of the project including planning, 
construction, and operation (§15161).   

Immediately after deciding that an EIR is required for a project, the Lead Agency sends to each 
Responsible Agency a Notice of Preparation (NOP) stating that an EIR will be prepared. For 
water quality issues, responsible agencies would include the State Water Resources Control 
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Board (State Board), the respective Regional Boards, the U.S. Army Corps of Engineers (for 
projects with discharges of dredge/fill into waters of the U.S.) and California Department of 
Fish and Game (for alternations of streambeds affecting waters of the state). This notice is also 
sent to every federal and state agency involved in approving or funding the project and to each 
Trustee Agency responsible for natural resources affected by the project. The NOP must 
provide the Responsible Agencies with sufficient information describing the project and the 
potential environmental effects.  The responses from the NOP assist in identifying the 
significant environmental issues and reasonable alternatives and mitigation measures that the 
Responsible Agency will need to explore in the draft EIR (§15082).  If water quality issues are 
identified as a significant environmental issue, then water quality would be discussed in the 
environmental setting (baseline), impact, and, if applicable, mitigation sections of the EIR.   

7.4.1.5 Negative Declaration 
A public agency prepares a Negative Declaration or Mitigated Negative Declaration for a 
project subject to CEQA when: 

 The initial study shows that there is no substantial evidence, in light of the whole record 
before the agency, that the project may have a significant effect on the environment, or 

 The initial study identifies potentially significant effects, but: 

o Revisions in the project plans or proposals made by, or agreed to by the applicant 
before a proposed mitigated negative declaration and initial study are released for 
public review would avoid the effects or mitigate the effects to a point where clearly 
no significant effects would occur, and 

o There is no substantial evidence, in light of the whole record before the agency, that 
the project as revised may have a significant effect on the environment. (§15070) 

A Negative Declaration circulated for public review must include a brief description of the 
project; the location of the project; a proposed finding that the project will not have a significant 
effect on the environment; an attached copy of the Initial Study documenting reasons to support 
the finding; and mitigation measures, if any, included in the project to avoid potentially 
significant effects. (§15071)  Water quality issues are addressed in a Negative Declaration in the 
Initial Study and if applicable, mitigation measures are developed. 

7.4.2 Revisions to the CEQA Initial Study Process 
The San Diego Region Permit (Section F.1.C) requires, to the extent feasible, that the Permittees 
revise their current environmental review process to include requirements for evaluation of 
water quality effects and identification of appropriate mitigation measures. The San Diego 
Region Permit lists the following questions for consideration in the environmental review 
process to address increased pollutants and flows from proposed projects: 

 Could the proposed project result in an increase in pollutant discharges to receiving 
waters?  Consider water quality parameters such as temperature, dissolved oxygen, 
turbidity and other typical stormwater pollutants (e.g. heavy metals, pathogens, 
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petroleum derivatives, synthetic organics, sediment, nutrients, oxygen-demanding 
substances, and trash). 

 Could the proposed project result in significant alternation of receiving water quality 
during or following construction? 

 Could the proposed project result in increased impervious surfaces and associated 
increased runoff? 

 Could the proposed project create a significant adverse environmental impact to 
drainage patterns due to changes in runoff flow rates or volumes? 

 Could the proposed project result in increased erosion downstream? 

 Is the project tributary to an already impaired water body, as listed on the Clean Water 
Act Section 303(d) list?  If so, can it result in an increase in any pollutant for which the 
water body is already impaired? 

 Is the project tributary to other environmentally sensitive areas?  If so, can it exacerbate 
already existing sensitive conditions? 

 Could the proposed project have a potentially significant environmental impact on 
surface water quality to either marine, fresh, or wetland waters? 

 Could the proposed project have a potentially significant adverse impact on 
groundwater quality?  

 Could the proposed project cause or contribute to an exceedance of applicable surface or 
groundwater receiving water quality objectives or degradation of beneficial uses? 

 Can the project impact aquatic, wetland, or riparian habitat? 

The Santa Ana Region Permit (Section XII.A.3) requires the Permittees to review their CEQA 
document preparation process to ensure urban runoff and stormwater pollution-related issues 
are properly considered and addressed.  If necessary, the processes should be revised to 
consider and mitigate impacts to stormwater quality. The Santa Ana Region Permit lists the 
following potential impacts to be considered during CEQA review: 

 Potential impact of project construction on stormwater runoff; 

 Potential impact of project’s post-construction activity on stormwater runoff; 

 Potential for discharge of stormwater pollutants from areas of material storage, vehicle 
or equipment fueling, vehicle or equipment maintenance (including washing), waste 
handling, hazardous materials handling or storage, delivery areas, loading docks or 
other outdoor work areas; 

 Potential for discharge of stormwater to affect the beneficial uses of the receiving waters; 

 Potential for significant changes in the flow velocity or volume of stormwater runoff to 
cause environmental harm; and  

• Potential for significant increases in erosion of the project site or surrounding areas. 
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These urban runoff and stormwater pollution issues will be considered in the Initial Study 
process (project application forms and checklists) and in the preparation and reviews of EIRs 
discussed in the following sections.     

7.4.2.1 Project Application Form  
The current project application form contained in Appendix H of the CEQA Guidelines (State of 
California Office of Planning and Research, February, 2001) contains many questions about the 
project to help environmental planners assess the potential for significant environmental 
impacts.  However, there are no specific project description questions that help characterize the 
potential for urban runoff and stormwater pollution impacts.  The Permittees will review their 
existing project application forms and, as deemed necessary, will revise the form to include line 
items for:  

 Expected percent change in pervious surface area of the site; and  

 Submittal of preliminary or conceptual Project WQMP, if applicable, (along with 
required submittal of other development plans).   

7.4.2.2 Initial Study Checklist 
The current Initial Study Checklist contained in Appendix G of the CEQA Guidelines (State of 
California Office of Planning and Research, February 2001) was recently updated and is used by 
nearly all Permittees in their environmental review process.  This Checklist contains the 
following considerations under the environmental impact category “Hydrology and Water 
Quality (Section VIII):  

Would the project:  

 Violate any water quality standards or waste discharge requirements? 

 Substantially deplete groundwater supplies or interfere substantially with groundwater 
recharge such that there would be a net deficit in aquifer volume or a lowering of the 
local groundwater table level (e.g., the production rate of pre-existing nearby wells 
would drop to a level which would not support existing land uses or planned uses for 
which permits have been granted? 

 Substantially alter the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, in a manner which would result in 
substantial erosion or siltation on- or off-site? 

 Substantially alter the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, or substantially increase the rate or amount 
of surface runoff in a manner that would result in flooding on- or off-site? 

 Create or contribute runoff water that would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted 
runoff? 

 Otherwise substantially degrade water quality? 
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 Place housing within a 100-year flood hazard area as mapped on a federal Flood Hazard 
Boundary or Flood Insurance Rate Map or other flood hazard delineation map? 

 Place within a 100-year flood hazard area structures that would impede or redirect flood 
flows? 

 Expose people or structures to a significant risk of loss, injury or death involving 
flooding, including flooding as a result of the failure of a levee or dam? 

 Inundation by seiche, tsunami, or mudflow? 

The Permittees have concluded that urban runoff and stormwater pollution considerations are 
generally covered in questions a) through f) of the CEQA Guidelines Appendix G checklist, but 
with less specificity than the questions provided in both the San Diego and Santa Ana Region 
Permits.  To ensure that the Initial Study thoroughly considers all issues listed in the Permits, 
the Permittees will review the Initial Study checklist and make appropriate changes to assure 
that the additional considerations provided in the permits (or their equivalent) are reflected in 
the Permittees’ CEQA review processes.    

The Permittees will also consider adding the following question to the Hazardous and 
Hazardous Materials Section (Section VII) or Utilities and Service Systems Section (Section XVI) 
of the checklist:  

 “Would the project include new or retrofitted stormwater Treatment Control BMPs, (e.g. 
water quality treatment basin, constructed treatment wetlands), the operation of which 
could result in significant environmental effects (e.g. increased vectors and odors)?”   

To promote the consideration of all of the various impacts related to urban runoff and 
stormwater pollution as identified in the permits, the Permittees may provide the list of permit 
considerations to: 

 Environmental planning staff for use in preparing and reviewing CEQA documents for 
internal city/county projects and when reviewing CEQA documents prepared by the 
private sector;   

 Consultants and other members of the private sector for use in preparing CEQA 
documents for private and public sector projects;  

 Project applicants during the CEQA preliminary review process; and 

 Participants attending training programs. 

7.4.3 Environmental Review Guidance for CEQA Initial Studies and CEQA Document 
Preparation and Review 
The guidance in Exhibit 7.I may be used by the Permittees in evaluating the CEQA Initial Study 
checklist questions in Section VIII, Hydrology and Water Quality including any additional 
questions included by the Permittees in response to the San Diego and Santa Ana Region 
Permits.  This guidance is also applicable to the review and preparation of CEQA documents 
including Negative Declarations, Mitigated Negative Declarations and EIRs.  This guidance will 
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be reviewed annually, updated as needed, and its status/use will be discussed in the Annual 
Progress Report.   

7.5 Development Project Review, Approval, and Permitting  
Permittees throughout the county required all projects (not just Priority Projects) to prepare a 
WQMP to identify permanent BMPs that will be included in the project.  The WQMP 
terminology will continue to be used within all jurisdictions, to allow Project WQMPs to be 
consistent with both the WQMP requirements of the Santa Ana Permit and the SUSMP 
requirements of the San Diego Permit. 

This section describes the processes for incorporating the new Model WQMP requirements into 
the project planning and approval process and modifications to conditions of approval and plan 
check processes to assure consistency with permit requirements.  A Model WQMP is provided 
as Exhibit 7.II and provides guidance for the development and review of Project WQMPs. 

7.5.1 Project Review, Approval, and Permitting Process Overview 
For all new development and significant redevelopment projects meeting the minimum 
requirements defined herein, a Project WQMP shall be developed to define the quality and 
quantity of stormwater runoff that must be considered during project planning to identify 
permanent (post-construction) BMPs that will be included in project design, constructed as part 
of the project, and ultimately implemented and maintained for the life of the project.  
Commitments from a project or permit applicant to incorporate, implement, and maintain the 
BMPs must be described in a Project WQMP.   

Program Coverage and Definitions 
Project WQMPs are required for private new development and significant redevelopment 
projects within Permittees’ jurisdictions, and equivalent public agency capital projects 
undertaken by the Permittees that are either:  

  “Priority Projects” meeting one of the criteria of Exhibit 7.I, regardless of project size. 

  “Non-Priority Projects” that do not qualify as one of the Priority Project Categories but 
meet one of the following: 

o Require discretionary action that will include a precise plan of development, except 
for those projects exempted by the Water Quality Ordinance (as applicable) 

o Require issuance of a non-residential plumbing permit 

The primary difference between a Priority Project and a Non-Priority Project is that Priority 
Projects will be required to include Treatment Control BMPs in project design. To ensure that 
Priority Projects, which require the incorporation of Treatment Control BMPs, are identified as 
early in the planning process as possible, the Permittees will utilize a checklist to document the 
identification of a project as a Priority Project or a Non-Priority Project (see the Local 
Implementation Plan DAMP Appendix A-7).   
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Private Development WQMP Submittal 
Conceptual WQMP 
It is advisable that a conceptual WQMP be submitted as early in the planning process as 
possible.  The level of detail in a preliminary or conceptual Project WQMP submitted during the 
land use entitlement process will depend upon the level of detail known about the overall 
project design at the time project approval is sought. This will allow the developer and agency 
to consider site issues before the facilities are final designed. 

The conceptual Project WQMP may be prepared and submitted at one of two different points in 
project planning and permitting:  

 During the discretionary approval process (land use permit) of a proposed project, when 
the Permittee must exercise judgment or deliberation in order to approve or disapprove 
a development or significant redevelopment project, or 

 During the ministerial approval process of issuing a grading, building, demolition, or 
similar “construction” permits in which only fixed standards or objective measures are 
applied. 

A “discretionary action” under CEQA is defined as “an activity which requires the public 
agency to exercise judgment in deciding whether to approve or disapprove the particular 
activity, as distinguished from situations where the public agency merely has to determine 
whether there has been conformity with applicable ordinances or other laws.” (California Public 
Resources Code § 21080(a); CEQA Guidelines § 15357)   

 “Ministerial actions” under CEQA are those where little or no judgment or deliberation by a 
Permittee is required.  Some ministerial approvals, those projects meeting one or more criteria 
under Program Coverage and Definitions (see Section 7.6.2), require that the applicant prepare 
a Project WQMP, whereas ministerial approvals that do not meet these criteria may not 
necessitate a Project WQMP.   

Final WQMP 
Many projects will be subject to discretionary approval during the planning phase (land use 
entitlement) and ministerial approval for subsequent grading or building permits. For such 
projects, Project WQMPs may be submitted initially as “preliminary or conceptual” or during 
the discretionary approval process and submitted as “final” prior to approval of a grading or 
building permit. For projects subject to and consistent with regional or watershed programs, the 
project may rely upon the approved regional/watershed program document during the 
entitlement process, and may submit the final Project WQMP documentation in the format 
approved by the relevant permittee prior to obtaining ministerial permits. 

All projects must develop a Final WQMP during the final design phase of the project. Final 
WQMPs must include all BMPs (Source Control, Site Design, and Treatment Control) 
committed to, additional details on the design of treatment BMPs, and all other information 
required should be completed. 

Figure 7-3 depicts the primary steps in the process of reviewing, approving, and permitting a 
private new development or significant redevelopment project.   
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Figure 7-3 
 Development Project Review, Approval and Permitting 

 
 

Yes 

No 
 

Discretionary Project Application 
Project description, conceptual plan, 
and preliminary design incorporate 
requirements of WQMP.   
Preliminary WQMP submitted as 
part of application. 
 

Discretionary Approval
Land use permits for  
• Tentative Parcel Map 
• Tentative Subdivision Map 
• Conditional Use Permit 
• Site Development Permit 
• Zoning 
• Variance 

One Condition of Approval is the 
preparation of final WQMP that is 
subject to review and approval. 

Issue Building and/or Grading Permits 
 

Review and approve 
WQMP. 

Ministerial Project 
Does the project meet one of 
the criteria for a WQMP under 
Program Coverage and 
Definitions 
 

Discretionary Project 
Review Conditions of 

Approval. 
 

Plan Check 
Discretionary or Ministerial Project? 

Tracking, Inspection and 
Enforcement 

Application for Building or Grading 

Develop Final WQMP 

 
Public Agency WQMP Submittal 
The requirement for managing the quality and quantity of stormwater runoff from new 
development or significant redevelopment applies equally to private sector and public agency 
projects meeting the minimum requirements.  In many public agencies the process for planning, 
design, approval, and oversight of public facilities differs from the process for private sector 
development projects.  For example, typically private development projects are regulated 
through a process of a development plan approval (i.e., conditions of approval); building or 
grading permit applications, and permit conditions.   

Public agency projects in comparison may undergo design review by the contracting agency of 
the municipality; may or may not be issued permits or similar administrative authorizations; 
and are then regulated through the enforcement of contract terms and approved plans and 
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specifications. Recognizing the differences in the process, each Permittee will incorporate the 
requirement for a Project WQMP into the process of planning, design, approval, and oversight 
of their public agency projects or provide an equivalent approach.  Typically, the Permittee’s 
design/engineering department or the design architect/engineer contractor will prepare a 
WQMP for a public agency project. 

Project WQMPs will not be required for public agency projects consisting of routine 
maintenance or emergency construction activities required to protect public health and safety; 
interior remodeling with no outside exposure of construction materials or construction waste to 
stormwater; mechanical permit work; electrical permit work; and sign permit work.   

There are eight categories of Priority Projects.  Although public agencies do not plan and design 
some of these categories of projects per se, public agency projects may have similar functions or 
characteristics or may conduct similar activities after construction is completed.  Therefore, 
some public agency projects should be considered Priority Projects.  For example, a corporation 
yard may include a vehicle and equipment maintenance facility, which is very similar to an 
automotive repair shop.  Other examples are a civic center or library that is very similar in its 
characteristics to that of a commercial office building and a senior citizens center or a jail may 
have a cafeteria, which is very similar to a restaurant.   

For other public agency projects that are not Priority Projects, the Permittees may decide on a 
project specific basis not to require a WQMP, but may elect instead to require that all routine 
structural Source Control BMPs applicable to the project features be identified and included in 
the project, and Site Design BMPs be considered where applicable. Project types include, but are 
not limited to:  

 Parks and recreation facilities 

 Public Buildings 

 Streets and roadways 

 Above ground drainage facilities (e.g. channels and basins) 

7.5.2 Conditions of Approval  
The Permittees will review and revise their standard conditions of approval to ensure that the 
standard conditions are not in conflict with any provisions of the Santa Ana Region Permit or 
the San Diego Region Permit, the DAMP, California’s General Permit for Stormwater 
Discharges Associated with Construction Activity, California’s General Permit for Stormwater 
Discharges Associated with Industrial Activity and adopted Total Maximum Daily Load 
allocations within their jurisdiction.   

For example, a condition requiring “sweeping or washing public access points within 
30 minutes of dirt deposition” should be revised to specify that “washing” must include capture 
and proper disposal of all wash water.  A second example is that a standard condition requiring 
the applicant of a retail gasoline outlet or automotive vehicle repair facility to demonstrate 
coverage under the General Permit for Stormwater Discharges Associated with Industrial 
Activity prior to issuance of a preliminary or precise grading permit should not be used.  Retail 
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gasoline outlets and automotive vehicle repair facilities are not required to comply with 
California’s General Permit for Stormwater Discharges Associated with Industrial Activity.   

To minimize the short-term and long-term impacts on receiving water quality from new 
development and significant redevelopment, Permittees will review and revise or supplement 
their standard conditions of approval that may be used for projects to include the following 
conditions or the equivalent, as determined appropriate: 

General Conditions 
 Prior to the issuance of any grading or building permits (add grubbing, clearing, surface 

mining or paving permits as appropriate) for projects that will result in soil disturbance of 
one or more acres of land, the applicant shall demonstrate that coverage has been 
obtained under California’s General Permit for Stormwater Discharges Associated with 
Construction Activity by providing a copy of the Notice of Intent (NOI) submitted to the 
State Water Resources Control Board and a copy of the subsequent notification of the 
issuance of a Waste Discharge Identification (WDID) Number or other proof of filing. 
Projects subject to this requirement shall prepare and implement a Stormwater Pollution 
Prevention Plan (SWPPP). A copy of the current SWPPP shall be kept at the project site 
and be available for review on request. 

 Prior to the issuance of any grading or building permits (add or prior to recordation 
upon subdivision of land if determined applicable), the applicant shall submit for 
review and approval a Project WQMP that: 

o Discusses regional or watershed programs (if applicable) 

o Addresses Site Design BMPs (as applicable) such as minimizing impervious areas, 
maximizing permeability, minimizing directly connected impervious areas, creating 
reduced or “zero discharge” areas, and conserving natural areas 

o Incorporates the applicable Routine Source Control BMPs as defined in the DAMP  

o Incorporates Treatment Control BMPs as defined in the DAMP 

o Generally describes the long-term operation and maintenance requirements for the 
Treatment Control BMPs,  

o Identifies the entity that will be responsible for long-term operation and 
maintenance of the Treatment Control BMPS, and 

o Describes the mechanism for funding the long-term operation and maintenance of 
the Treatment Control BMPs. 

 Prior to grading or building permit close-out and/or the issuance of a certificate of use 
or a certificate of occupancy, the applicant shall: 

o Demonstrate that all structural best management practices (BMPs) described in 
the Project WQMP have been constructed and installed in conformance with 
approved plans and specifications,  
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o Demonstrate that applicant is prepared to implement all non-structural BMPs 
described in the Project WQMP,  

o Demonstrate that an adequate number of copies of the project’s approved final 
Project WQMP are available for the future occupiers, 

o Submit for review and approval an Operations and Maintenance (O&M) Plan for 
all structural BMPs.   

The following table lists certain classes of projects and applicable conditions: 
 
 

Project Type Conditions 
Projects Adjacent to 
Beaches and 
Receiving Waters 
 

During the construction phase, the applicant shall comply with the following requirements: 

• All construction materials, wastes, grading or demolition debris, and stockpiles of soil, 
aggregates, soil amendments, etc. shall be properly covered, stored, and secured to 
prevent transport into coastal and receiving waters by wind, rain, tracking, tidal erosion or 
dispersion.   

 
Projects Adjacent to 
Beaches 
 

Grading and Drainage Plans shall be prepared with the following design objectives: 
 
• All surface runoff and subsurface drainage shall be directed to the nearest acceptable 

drainage facility, via sump pumps if necessary, as determined by the Building Official. 
• Onsite surface drainage and subdrain systems shall not discharge over the blufftop or 

hilltop.   
• All roof drains shall be required to connect into a tight-line drainage pipe or concrete 

swales that drain to the nearest acceptable drainage facility as determined by the Building 
Official. 

• Landscaping plans shall utilize only native, drought-tolerant landscape materials. 
• Irrigation system plans shall not include irrigation lines for the bluff-side of the parcel.  

 
All grading and improvements shall be made in accordance with the Grading Ordinance and to 
the satisfaction of the Building Official or designee. Grading shall be in substantial compliance 
with the approved grading plans. Surety to guarantee the completion of grading, erosion and 
sediment control measures shall be posted satisfactory to the Building Official. 
 

Project Type Conditions 
Projects in Hilly Areas 
 

Drainage facilities discharging onto adjacent property shall be designed to imitate the manner 
in which runoff is currently produced from the project site.  Alternatively, the project applicant 
may obtain a drainage acceptance and maintenance agreement, suitable for recordation, from 
the owner of said adjacent property 
 

Industrial Facilities 
 

For industrial facilities subject to California’s General Permit for Stormwater Discharges 
Associated with Industrial Activity as defined by Standard Industrial Classification (SIC) code, 
prior to grading or building permit close-out and/or the issuance of a certificate of use or a 
certificate of occupancy, the applicant shall demonstrate that coverage under the permit has 
been obtained providing a copy of the Notice of Intent (NOI) submitted to the State Water 
Resources Control Board and a copy of the notification of the issuance of a Waste Discharge 
Identification (WDID) Number or other proof of filing.   
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Special Conditions 

 Prior to the issuance of any grading and building permits, the applicant shall include in 
the plans all BMPs identified in the approved final Project WQMP and any other urban 
runoff and stormwater pollution control measures deemed necessary by the city/county 
planning director. 

 Prior to issuance of certificates of use and occupancy or building permits for individual 
tenant improvements or construction permits for a tank or pipeline, uses shall be 
identified and, for specified uses, the applicant shall propose plans and measures for 
chemical management (including, but not limited to, storage, emergency response, 
employee training, spill contingencies and disposal). The chemical management 
measures shall be incorporated as an element of a Project WQMP and shall be subject to 
the approval of the Planning and Development Services Department and other specified 
agencies such as the Orange County Fire Authority, the Orange County Health Care 
Agency and sewering agencies (as appropriate) to ensure implementation of each 
agency’s respective requirements. Certificates or permits may be ministerially withheld 
if features needed to properly manage chemicals cannot be incorporated into a 
previously completed building, center or complex.  

7.5.3 Review and Approval of WQMPs 
Project WQMPs may be submitted as “preliminary” during the discretionary or land use 
entitlement phase depending upon the level of detail known about the overall project design at 
the time project approval is sought.  However, prior to issuance of grading or building permits, 
the project applicant must submit the final Project WQMP for review and approval. 

The review and approval of a final Project WQMP is one of the last critical points at which a 
Permittee can impose conditions or standards that will minimize the impacts of urban runoff 
and stormwater pollution on local water resources. The Model WQMP (Exhibit 7.II) is expected 
to be used as a guide for preparation of a Project WQMP.  

 

WQMP Elements 
The Project WQMP is expected to address water quality BMPs applicable to the project to 
address pollutants or conditions of concern.  The BMPs required vary for Priority Projects 
versus Non-Priority Projects.  

The Project WQMP for a Priority Project must include: 

 Regional or watershed programs (if applicable) 

 Routine structural and non-structural Source Control BMPs 

 Site Design BMPs (as appropriate) 

o Treatment Control BMPs (Treatment Control BMP requirements may be met 
through either project specific (on-site) controls or regional or watershed 
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management controls that provide equivalent or better treatment performance, 
subject to certain conditions described in the Model WQMP)) 

 The mechanism(s) by which long-term operation and maintenance of all structural 
BMPs will be provided. 

The Project WQMP for a Non-Priority Project must include: 

 Routine structural and non-structural Source Control BMPs 

 Site Design BMPs (as appropriate)  

 The mechanism(s) by which long-term operation and maintenance of all structural 
BMPs will be provided. 

The categories of stormwater pollution control BMPs (Source Control, Site Design, and 
Treatment Control) are summarized in Table 7- 2, together with applicable projects and 
primary pollution prevention objectives of the BMPs.   Each of the BMP categories is further 
defined in subsequent sections. 

When reviewing Project WQMPs submitted for approval, Permittees will assess the potential 
project impacts on receiving waters and ensure that the Project WQMP adequately identifies 
such impacts, including all pollutants and conditions of concern. The Permittees will examine 
all identified BMPs, as a whole, to ensure that they address the pollutants and conditions of 
concern identified within the Project WQMP. Additionally, Permittees will consider potential 
cumulative impacts of build-out within the watershed based upon available watershed chapters 
of the DAMP (DAMP Appendix D), information learned from any CEQA documentation 
regarding the project, Permittee knowledge of watershed-wide and jurisdictional problems and 
programs and compliance with the requirements of the permits. 

The Permittees recognize the importance of understanding the physical, chemical and biological 
conditions of the receiving waters at a watershed scale and the impact of incremental projects 
on these conditions and will continue to enlarge their understanding of receiving waters on a 
watershed scale through implementation of the watershed chapters of the DAMP. This 
information will assist in providing a strong linkage between the planning process and the 
development review and permitting process as required by the permits. 

The Project WQMP is a project planning level document and as such is not expected to contain 
final BMP design drawings and details (these will be in the construction plans).  However, the 
Project WQMP must identify and locate selected BMPs, provide design parameters including 
hydraulic sizing of treatment BMPs and convey final design concepts. BMP fact sheets can be  
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used in conjunction with project-specific design parameters and sizing to convey design intent.  

 

Table 7- 2. Summary of BMPs for Development/Significant Redevelopment Projects 

BMP Category Applicable Projects Pollution Prevention Objective 

Routine Non-
Structural BMPs Required for all projects – as applicable 

Prevent pollution by educating the 
public on proper disposal of 
hazardous or toxic wastes, 
regulatory approaches, street 
sweeping and facility maintenance, 
and detection and elimination of 
illicit connections and illegal 
dumping 

So
ur

ce
 C

on
tr

ol
 B

M
Ps

 

Routine Structural 
BMPs 

Required for the following project features:  
• Private roads 
• Residential driveways and guest parking 
• Loading dock areas 
• Maintenance bays 
• Vehicle wash areas 
• Outdoor processing areas 
• Equipment wash areas 
• Parking areas 
• Roadways 
• Fueling areas 
• Hillside landscaping 
• Wash water control for food preparation areas 
• Community car wash racks 

 

Prevent potential pollutants from 
contacting rainwater or stormwater 
runoff and prevent discharge of 
contaminated runoff to the storm 
drain system or receiving waters. 
Reduce the creation or severity of 
potential pollutant sources and 
reduce the alteration of the project 
site’s natural flow regime 

Site Design BMPs  Shall incorporate - as appropriate 

Minimize or prevent potential 
pollutants from contacting 
rainwater or stormwater runoff or 
to prevent discharge of 
contaminated runoff to the storm 
drain system or receiving waters. 

Treatment Control BMPs 
or  

Regional Program 
All priority projects  

Remove pollutants from 
stormwater runoff prior to 
discharge to the storm drain 
system or receiving waters 

 

There are a number of resources listed in the Model WQMP for Source Control, Site Design, and 
Treatment Control BMPs that should be considered to guide the design and implementation of 
the BMPs.  Fact sheets from one available reference - the 2003 California Stormwater Quality 
Association the California Stormwater Best Management Practice Handbook – New 
Development and Redevelopment are provided in the Local Implementation Plan (DAMP 
Appendix A-7).  The fact sheets contain detailed descriptions of each BMP, applications, 
advantages/disadvantages, design criteria, design procedure, and inspection and maintenance 
requirements to ensure optimal performance of the BMPs.  (Also see Appendix E-1) 

Structural Source Control BMPs  
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Structural Source Control BMPs are low-technology practices designed to prevent pollutants 
from contacting stormwater runoff or to prevent discharge of contaminated runoff to the storm 
drainage system.  Site-specific structural Source Control BMPs have been established for a 
number of common site features such as outdoor material storage areas, trash storage, outdoor 
loading/unloading docks, outdoor repair and maintenance areas, outdoor washing areas, 
outdoor fueling areas, and parking lots.   Typical required design features include berms, 
covers, screens, signage, grading, sanitary sewer connections, and emergency storm drain seals.  
Fact sheets detailing these BMPs are presented in the Local Implementation Plan (DAMP 
Section A-7).  The fact sheets include design criteria established to ensure effective 
implementation of the required Source Control BMPs. 

Site Design BMPs 
Site Design BMPs aim to incorporate site features such as vegetation to reduce and control post-
development runoff rates. Because Site Design BMPs reduce direct runoff and increase 
infiltration onsite, they reduce the transport mechanism for moving pollutants off site, and help 
mitigate the differences between pre- and post-development hydrographs. This minimizes 
changes in flow regime and reduces the size of necessary structural treatment control BMPs to 
treat runoff prior to discharge from the site or at regional facilities. Therefore, site design is 
usually the most efficient and cost effective way to minimize adverse impacts. 

Fact sheets are presented in the Local Implementation Plan (DAMP Appendix A-7).  The fact 
sheets include design criteria established to ensure effective implementation of the required Site 
Design BMPs. 

Treatment Control BMPs 
Treatment Control BMPs are engineered technologies designed to remove pollutants from 
stormwater runoff and are required to augment Source Control and Site Design BMPs for 
Priority Projects to eliminate or reduce pollution from stormwater discharges.  The type of 
Treatment Control BMP(s) to be implemented at a site depends on a number of factors 
including: type of pollutants in the stormwater runoff, volume or flow of stormwater runoff to 
be treated, project site conditions, receiving water conditions, and General Industrial Permit 
requirements, when applicable.  Land requirements, and costs to design, construct and maintain 
Treatment Control BMPs vary by Treatment Control BMP. 

Fact sheets are presented in the Local Implementation Plan (DAMP Appendix A-7).  The fact 
sheets include design criteria established to ensure effective implementation of the required 
Treatment Control BMPs. 

Regional or Watershed BMPs 
Regional or watershed BMPs that are designed to address runoff from new development and 
significant redevelopment projects may be used to meet the treatment BMP requirement.  If this 
method is selected, the BMPs must be designed to provide equivalent treatment objectives for 
the new development and significant redevelopment projects for the entire area or the new 
development and significant redevelopment projects served by the regional or watershed 
BMPs.  Detailed analysis (such as detailed planning and modeling) should be employed and 
cross-jurisdictional issues must be clearly defined and coordinated. 
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Detailed guidelines are in Exhibit 7-II. Basically, the following steps need to be followed: 

  Develop an Environmental Impact Report (EIR). 

 Submit to the RWQCB extensive hydrology and hydraulic information to prove that the 
BMPs could retain and treat adequate storm volumes. 

  Submit to the RWQCB information/proof of a long-term maintenance mechanism for 
the BMPs (funding). 

 Request the RWQCB to issue determination that the BMPs were consistent with the 
CWA, DAMP, and the MS4 Permit. 

BMP Design Standards 
An intensive search was conducted in order to find agencies that may have developed standard 
plans (details) for Treatment Control BMPs.  The search concluded that many entities 
throughout the country that have developed graphic depictions of Treatment Control BMPs, 
but no standard plan-level details have been developed at this time. 

The California Department of Transportation (Caltrans) has “as-built” drawings for their pilot 
treatment BMPs.  The “as-built” drawings are available directly from Caltrans.  Design 
guidelines and detailed schematics are available from several sources including EPA (various 
dates), the Urban Drainage and Flood Control District (Denver Colorado, September 1999), and 
the Caltrans Project Planning and Design Guide (May 2002).  These references provide 
schematics for biofilters (grass swales), extended detention basins, sand filters, wetlands, and 
other treatment BMPs.  No standard BMP plans have been adopted by any of the Permittees. 

One reference for designing permanent BMPs is the 2003 California Stormwater Best 
Management Practice Handbook – New Development and Redevelopment.  Many other 
resources available for consultation are listed in the Model WQMP (Exhibit 7.II Attachment D) 
and in Appendix E-1. 

7.5.4 Plan Check: Issuance of Grading or Building Permits 
Once a project reaches the plan check phase, the applicant must have an approved final Project 
WQMP, since the construction plans submitted by the applicant for plan check must 
incorporate all of the structural BMPs identified in the approved final Project WQMP.  
Therefore, the Permittees will encourage (but not necessarily require) applicants to obtain 
approval of the project’s final Project WQMP prior to submitting construction plans for plan 
check.  

Standard Notes for Plan Sheets 
Prior to the issuance of a grading or building permit, Permittees shall require the permit 
applicant to include the following as general or special notes on the plan sheets for new 
development or significant redevelopment projects: 

 Sediment from areas disturbed by construction shall be retained on site using structural 
controls as required by the statewide General Construction Stormwater Permit. 
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 Stockpiles of soil shall be properly contained to eliminate or reduce sediment transport 
from the site to streets, drainage facilities or adjacent properties via runoff, vehicle 
tracking, or wind as required by the statewide General Construction Stormwater Permit.   

 Appropriate BMPs for construction-related materials, wastes, spills or residues shall be 
implemented to eliminate or reduce transport from the site to streets, drainage facilities, 
or adjoining properties by wind or runoff as required by the statewide General 
Construction Stormwater Permit. 

 Runoff from equipment and vehicle washing shall be contained at construction sites and 
must not be discharged to receiving waters or the local storm drain system. 

 All construction contractor and subcontractor personnel are to be made aware of the 
required best management practices and good housekeeping measures for the project 
site and any associated construction staging areas.  

 At the end of each day of construction activity all construction debris and waste 
materials shall be collected and properly disposed in trash or recycle bins. 

 Construction sites shall be maintained in such a condition that a storm does not carry 
wastes or pollutants off the site.  Discharges other than stormwater (non-stormwater 
discharges) are prohibited, except as authorized by an individual NPDES permit or the 
statewide General Construction Stormwater Permit. 

 Potential pollutants include but are not limited to: solid or liquid chemical spills; wastes 
from paints, stains, sealants, solvents, detergents, glues, lime, pesticides, herbicides, 
fertilizers, wood preservatives, and asbestos fibers, paint flakes or stucco fragments; 
fuels, oils, lubricants, and hydraulic, radiator or battery fluids; concrete and related 
cutting or curing residues; floatable wastes; wastes from engine/equipment steam 
cleaning or chemical degreasing; wastes from street cleaning; and super-chlorinated 
potable water from line flushing and testing. 

During construction, disposal of such materials should occur in a specified and 
controlled temporary area on-site physically separated from potential stormwater 
runoff, with ultimate disposal in accordance with local, state and federal requirements. 

 Discharging contaminated groundwater produced by dewatering groundwater that has 
infiltrated into the construction site is prohibited.  Discharging of contaminated soils via 
surface erosion is also prohibited.   Discharging non-contaminated groundwater 
produced by dewatering activities requires a National Pollutant Discharge Elimination 
System (NPDES) permit from the respective State Regional Water Quality Control 
Board.  

Plan Check for Projects with Land Use Permits 
For projects with land use permits, the environmental (CEQA) documentation (including the 
Mitigation Monitoring and Reporting Program), the conditions of approval, and the approved 
final Project WQMP shall be reviewed for an understanding of the water quality issues and 
structural BMPs required.  Construction plans shall be reviewed for conformity with the 
project’s approved final Project WQMP.  If the selected BMPs were approved in concept during 
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the land use entitlement process, the applicant shall submit detailed construction plans showing 
locations and design details of all BMPs that are in substantial conformance with the 
preliminary approvals.  The construction plans shall be reviewed to assure that the plans are 
consistent with the BMP design criteria and guidance provided in Exhibit 7.II.   

Plan Check for Projects with By-Right Zoning (Ministerial Projects) 
For projects with by-right zoning or projects that do not need discretionary review, applicants 
will typically submit a grading or building permit application consisting of a proposed Project 
WQMP and construction plans that incorporate the BMPs included in the proposed Project 
WQMP.  The Permittee shall first review the proposed Project WQMP for conformity with the 
requirements described in Exhibit 7.II.  The approved Project WQMP shall then be used in 
reviewing the construction plans for consistency with the BMP design criteria and guidance 
provided in Exhibit 7.II.   

Design Review for Public Agency Projects 
Prior to initiating grading or construction activities, Permittees shall ensure that the 
construction plans for public works projects reflect the structural BMPs described in the 
approved final Project WQMP.  The design review for public agency projects shall include a 
review of construction plans and specifications for conformity with the approved final Project 
WQMP and for consistency with the BMP design criteria and guidance provided in Exhibit 7.II. 

Plan Check for Projects with Alternative Treatment Control BMPs (see Exhibit 7.II, Section 
3.3.4) 
An applicant may choose to incorporate into a Project WQMP and construction plans Treatment 
Control BMPs that are not included in the Treatment Control BMP Selection Matrix provided in 
the Model WQMP.  If an applicant chooses to utilize Alternative Treatment Control BMPs, the 
Permittee shall require the project’s engineer of record to certify the Alternative Treatment 
Control BMPs as being equally or more effective in pollutant reduction than comparable BMPs 
found in the Model WQMP.   

7.5.5 Permit Closeout, Certificates of Use, and Certificates of Occupancy 
The Project WQMP continues to apply to the property owner after completion of the 
construction phase.  The Permittees may require the property owner to record the terms, 
conditions and requirements of the WQMP with the County Recorder's office, as authorized by 
the Water Quality Ordinance, in order to assure that successive owners are also bound to 
comply with the WQMP, and/or implement other mechanisms designed to ensure ongoing 
long-term maintenance of all structural post-construction BMPs.   If the WQMP includes 
structural BMPs, the Permittee shall require the property owner or, in the case of a subdivided 
property the homeowners association (HOA) or property owners association (POA), to provide 
access for inspection through an agreement or other mechanism.  The property owner, the HOA 
or the POA shall be required to maintain the BMPs in operating condition.    

The end of the construction phase therefore represents a transition from the New 
Development/Significant Redevelopment Program to the Existing Development Program 
(DAMP Section 9). Accompanying this is a close out of permits and issuance of certificates of 
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use and occupancy. The Permittees will use this juncture to assure satisfactory completion of all 
requirements in the Project WQMP by requiring the applicant to: 

 Demonstrate that all structural BMPs described in the Project WQMP have been 
constructed and installed in conformance with approved plans and specifications,  

 Prepare and submit for review and approval by the Permittee an O&M Plan for all 
structural BMPs.  

 Demonstrate that a mechanism or agreement acceptable to the Permittee has been 
executed for the long-term funding and performance of BMP operation, maintenance, 
repair, and/or replacement, 

 Demonstrate that the applicant is prepared to implement all non-structural BMPs 
described in the Project WQMP,  

 Demonstrate that an adequate number of copies of the Project WQMP are available 
onsite, and 

 For industrial facilities subject to California’s General Permit for Stormwater Discharges 
Associated with Industrial Activity as defined by Standard Industrial Classification 
(SIC) code, demonstrate that coverage has been obtained by providing a copy of the 
Notice of Intent (NOI) submitted to the State Water Resources Control Board and a copy 
of the notification of the issuance of a Waste Discharge Identification (WDID) Number. 

Long-term O& M 
An approved final Project WQMP defines the permanent (post-construction) BMPs that will be 
implemented to provide long-term runoff management once the project is operational or 
occupied, and also describes the mechanism by which long-term operation and maintenance 
will be provided.  A structural BMP is not considered effective unless a mechanism is in place to 
provide for long-term reliability, which is achieved through proper operation and maintenance.  
Therefore, once construction of a new development or significant redevelopment project is 
complete, assurance is required for the long-term operation and maintenance of structural 
BMPs, and most particularly for Treatment Control BMPs.   

An O&M Plan for structural BMPs will be prepared by the applicant for private sector projects 
or by a Permittee’s design/engineering department or the design architect/engineer contractor 
for public agency projects.   

The O&M Plan that is prepared by the applicant for private sector projects shall include: 

 Description of structural BMPs  

 Description of employee responsibilities and training for BMP operation and 
maintenance 

 Operating schedule 

 Inspection/maintenance frequency and schedule 

 Specific maintenance activities 
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 Required permits from resource agencies, if any 

 Forms to be used in documenting maintenance activities 

 Recordkeeping requirements (at least 5 years) 

At a minimum, an annual inspection frequency will be established for all structural BMPs 
including inspection and performance of any required maintenance in the late summer/early 
fall, prior to the start of the rainy season. 

The ownership, operation, and maintenance of structural BMPs may be the responsibility of a 
private entity or a public agency (for example, a Permittee) under various arrangements and 
with various funding sources.  The responsibility to provide for the long-term operation and 
maintenance of structural BMPs associated with private development projects may: 

 Remain with a private entity (property owner, home owners association, etc.); or 

 Be transferred to a public entity (e.g., a city, county, special district, etc.) through 
dedication of the property; or 

 Be transferred to a public entity, or another private party through a contract. 

Following satisfactory inspection, the Permittee will accept structural BMPs within public right-
of-ways, or on land dedicated to public ownership.  Upon acceptance, responsibility for 
operation and maintenance will transfer from the developer or contractor to the appropriate 
Permittee department, including the funding mechanism identified in the approved final 
Project WQMP.   

If a property owner or a private entity, such as a homeowners association (HOA), retains or 
assumes responsibility for operation and maintenance of structural BMPs, the Permittee shall 
require access for inspection through an agreement. The HOA shall be required to maintain the 
BMPs in operating condition.  If they do not meet the requirements of this DAMP (as stated in 
the model ordinance, Exhibit 4.I), the Permittee may make necessary repairs and collect the 
costs from the owner.  

If the Permittee will be responsible for operating and maintaining structural BMPs on private 
property, an easement will be established to allow for entry and proper management of the 
BMPs.  Such access easements shall be binding throughout the life of the project, or until the 
BMPs requiring access are acceptably replaced with a BMP not requiring access.  Funding for 
the long-term operation and maintenance of structural BMPs will be front-funded or otherwise 
guaranteed via mechanisms such as approved assessment districts, or other funding 
mechanisms. 

7.5.6 Public Agency Project Close Out 
For public agency projects, upon completion of construction when contract close-out occurs the 
responsibility for operation and maintenance of the structural BMPs will transfer from the 
contractor to the appropriate Permittee department and become part of the Municipal Activities 
Program (DAMP Section 5).  The Permittee has the authority to approve the transfer of 
structural BMPs to any other public entity within its jurisdiction and shall negotiate satisfactory 
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operation and maintenance standards with the public agencies accepting the operation and 
maintenance responsibilities.  Alternatively, the responsibility for the operation and 
maintenance of structural BMPs may be transferred to a private entity through contracts or 
lease agreements.  In any such transfer agreement, the Permittee shall be identified as a third-
party beneficiary empowered to enforce maintenance agreements. 

7.6 Post Construction BMP Inspection and Verification 
Verification of the implementation and O&M of structural and non-structural BMPs will be 
performed by the Permittee. Assessment of BMP effectiveness will take place during 
verification. 

The city/county will perform verification at 90% of developments with approved final Project 
WQMPs. The number of verifications necessary to achieve the above goal will be based on 
either the total area of approved final Project WQMP projects, or the total number of Project 
WQMPs approved. The implementation of BMPs, and ongoing maintenance of BMPs by the 
mechanisms described in the Project WQMP, will be verified. 

 By inspection, self-certifications, surveys, or other equally effective approaches. An 
assessment report will be produced each year describing BMP implementation and 
ongoing O&M effectiveness, for submittal with the Permittee’s annual progress report.  

Verification of BMP implementation of Public Agency Projects will be incorporated into each 
Permittees Municipal Activities Program. 

7.7 Model Program Training and Outreach  
Education and training of municipal and/or other agency staff is one of the keys to a successful 
stormwater program. To assist the responsible municipal and private development staff in 
understanding the Model Program, two training modules are currently being developed and 
will be held by the Principal Permittee (DAMP Appendix B-7).   

In addition to the Permittee sponsored training, the Permittees are also encouraged to attend 
training seminars or workshops related to stormwater management and water quality 
conducted by other organizations. 

7.7.1 Training Modules 
Two training modules have been prepared that cover different aspects of the Model Program.  
These modules are provided in DAMP Appendix B-7. 

New Development/Significant Redevelopment Program Management (DAMP Appendix B, 
Exhibit B-7.I) 

This training module is generally targeted for Permittee Stormwater Program managers and the 
managers of a Permittee’s planning and building departments.  It provides an overview of the 
Stormwater Program as it pertains to a Permittee’s General Plan, the preparation and review of 
environmental documents (Initial Studies, EIRs, EISs, Negative Declarations, Mitigated 
Negative Declarations, etc.), conditions of approval for projects, the review of Project WQMPs, 
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plan check, and permit closeout.  The training module also briefly describes a Permittee’s 
responsibility for verifying and inspecting permanent BMPs and for assessing the effectiveness 
of the New Development/Significant Redevelopment Program element.  

Project Planning and Design: Environmental Review, Planning and Permitting, and WQMP 
Development (DAMP Appendix B, Exhibit B.7.II) 

This training module is generally targeted for planners, plan checkers, developers and 
engineers, and will address: the laws and regulations applicable to new development and 
significant redevelopment; the connection between new development and significant 
redevelopment and water quality; how to review and prepare CEQA compliance documents 
with regard to urban runoff and stormwater pollution effects, how to develop and review a 
Project WQMP; and how to design and incorporate into a project Source Control, Site Design 
and Treatment Control BMPs to minimize impact to receiving waters. 

7.8 Definitions 
For the purposes of the program, the following definitions are provided: 

New Development - means land disturbing activities; structural development, including 
construction or installation of a building or structure, the creation of impervious surfaces; and 
land subdivision.   

Significant Redevelopment - means development that would add 5,000 or more square feet of 
impervious surface on an already developed site.  Significant redevelopment includes, but is not 
limited to:  

 Expansion of a building footprint;  

 Addition of a building and/or structure; 

 Addition of an impervious surface that is not part of a routine maintenance activity such 
as construction of a new parking lot; and 

 Replacement of impervious surfaces, buildings and/or structures when 5,000 or more 
square feet of soil is exposed during replacement construction. Replacement does not 
include routine maintenance activities, trenching and resurfacing associated with utility 
work, resurfacing and reconfiguring the surface of parking lots (unless 5,000 or more 
square feet of impervious surface is added to the existing parking lot area) or 
reconfiguration of pedestrian ramps and replacement of damaged pavement.  

 Where the significant redevelopment results in an increase of less than 50% of the 
impervious surface of a previously existing development, the treatment requirements 
apply only to the addition, and not to the entire development.  In this circumstance, 
Permittees are encouraged to explore with project proponents ways by which treatment 
BMPs can be provided for the entire site (or a greater percentage of the site), consistent 
with the overall pollution reduction goals of the permits and DAMP.   
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 Where the significant redevelopment results in an increase of 50% or more of the 
impervious surface of a previously existing development, the treatment requirements 
apply to the entire development. 

Routine structural BMPs - are economical, practicable, small scale-measures, which can be 
feasibly applied at the smallest unit of development, using standard plans developed by the 
New Development/ Construction Task Force.   Routine structural BMPs may function either to 
minimize the introduction of pollutants into the drainage system or to remove pollutants from 
the drainage system and are intended to address drainage water quality impacts inherent in 
development, and need not be related to any identified water quality problem (i.e. filtration, 
efficient irrigation, landscape design, car wash racks, trash container areas, motor fuel concrete 
dispensing areas and canopies, catch basin stenciling, water quality inlets). 

Special structural BMPs - are engineered facilities designed to address specific pollutant 
problems identified in the water quality planning process, runoff management plan, CEQA 
process, or similar watershed planning.  However, it was not the intent of this program to 
restrict city or county planning commissions or their governing bodies from imposing 
additional stormwater management requirements as a condition of development (i.e. water 
quality ponds, dry/wet basins). 

Pollution Prevention - any practice that reduces or eliminates the creation of pollutants.  

Source Controls - practices that prevent pollution by reducing pollutants at their source.  

Treatment Controls - practices that remove pollutants from the water. 
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8.0 CONSTRUCTION 

8.1 Program Summary 

8.1.1 Overview 
Concern over construction sites as a major source of sediment and other pollutants is addressed 
in the federal stormwater regulations. Sediment controls for construction activity directly 
impacting a watercourse should address sediment transport issues in the watercourse so that 
the natural quantity of sediment is not significantly changed. Contaminated sediment must be 
prevented from reaching the watercourse.  In addition to sediment, activities and materials used 
on construction sites may be a source of pollutants such as paints, lacquers, and primers; 
herbicides and pesticides; landscaping and soil stabilization residues; soaps and detergents; 
wood preservatives; equipment fuels, lubricants, coolants, and hydraulic fluids; and cleaning 
solvents. These pollutants can leak from heavy equipment, be spilled, or can be eroded by rain 
from exposed stockpiles. Once released, they may adsorb onto sediment particles and can be 
transported into the aquatic environment, where they may become available to enter aquatic 
food chains, cause fish toxicity problems, contribute to algal blooms, impair recreational uses, 
and degrade drinking water sources.  

Under their Local Implementation Programs, Permittees will continue to require private 
development and public agency construction projects to implement BMPs that can significantly 
contribute to the control of pollution from construction sites.  This section of the DAMP 
provides a Model Programs that Permittees can use to formulate their local programs.   

The objectives of the Model Construction Program are to provide the following: 

 A program framework for implementation of policies and practices that minimize the 
impacts of construction activities on the region’s receiving waters and other 
environmentally sensitive areas; 

 An iterative process to inventory, prioritize, and inspect construction sites and provide 
direction to construction contractors to correct problems as they are discovered during 
construction, and enforce applicable laws and regulations; and 

 Methodologies to meet NPDES permit requirements and other applicable environmental 
laws and regulations. 

This Construction Model Program presents requirements and guidelines for pollution 
prevention methods that shall be used by construction site owners, developers, contractors, and 
other responsible parties, in order to reduce pollutants discharged to the MS4 in stormwater 
runoff from construction sites.  The Model Construction Program is intended to be 
implemented as described in Section A-8 of each Permittee’s Local Implementation Plan (LIP).  
In developing its LIP, the Permittee may modify the Model Construction Program in response 
to local conditions. It is not the intent for this Model Construction Program to restrict city or 
county planning commissions, building officials or their governing bodies from imposing 
additional stormwater management requirements as a condition on construction projects. 
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8.1.2 Program Commitments and Responsibilities 
The Model Construction Program provides the framework and a process for the following key 
construction program requirements: 

 Inventory of construction sites; 

 Prioritization of construction sites based upon water quality threat; 

 Preparation of Storm Water Pollution Prevention Plans (SWPPP) and other 
documentation; 

 Implementation of temporary BMPs for construction sites; 

 Inspections of construction sites and enforcement; 

 Development of data for the Annual Progress Report, based on the inventory, 
prioritization, and inspections and enforcement of construction sites; and  

 Training for municipal staff. 

The relationship between the requirements and responsibilities for the different parties 
involved in the program are briefly summarized in Table 8-1, below. 

 
 

Table 8-1  Construction Program Summary of Requirements & Responsibilities 

  Municipal Permittee Private 
Owner/Developer 

Regional Water 
Quality Control Board 

General 
Permit 

Projects 

 
(≥ 1 Acre) 

 Issue grading or 
building permit 

 
 Require proof of 

General Permit 
coverage 

 
 Inspect and enforce 

local permit(s) and 
ordinances 

 
 Notify Regional Board 

of non-compliance of 
local ordinances when 
the violation(s) pose(s) 
a threat to human or 
environmental health. 

 Apply for local grading 
or building permit 

 
 Submit Notice of 

Intent (NOI) for 
General Permit 
Coverage 

 
 Comply with grading 

or building permit and 
local ordinances 

 
 Prepare and 

implement SWPPP 
 
 Submit Notice of 

Termination (NOT) 

 Inspect and enforce 
General Permit on 
Owner/Developer 

 
 Evaluate 

Permittee’s 
Construction 
Program for 
compliance with 
municipal permit 

PR
IV

A
TE

 P
R

O
JE

C
TS

 

Other 
Projects 

 Issue grading or 
building permit 

 
 Inspect and enforce 

local permit(s) and 
ordinances 

 Apply for local grading 
or building permit 

 
 Comply with grading 

or building permit and 
local ordinances 

 Evaluate 
Permittee’s 
Construction 
Program for 
compliance with 
municipal permit 
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Table 8-1  Construction Program Summary of Requirements & Responsibilities 

  Private Regional Water Municipal Permittee Owner/Developer Quality Control Board 

General 
Permit 

Projects 

(≥ 1 Acre) 

 Submit Notification of 
Construction to 
RWQCB 

 
 Prepare and implement 

SWPPP consistent with 
General Permit 

 
 Inspect and enforce 

contract documents 
 
 Notify Regional Board 

of non-compliance with 
General Permit 

 
 Submit notice of 

completion 
 

N/A 

 Inspect and enforce 
General Permit on 
Permittee’s projects 

 
 Evaluate 

Permittee’s 
Construction 
Program for 
compliance with 
municipal permit 

 

M
U

N
IC

IP
A

L 
PR

O
JE

C
TS

 

Sa
nt

a 
A

na
 P

er
m

it 
A

re
a 

Other 
Projects 

 Inspect and enforce 
local permit(s) and 
ordinances 

N/A N/A 

General 
Permit 

Projects 
 

(≥ 1 Acre) 

 
 Submit Notice of Intent 

(NOI) for General 
Permit Coverage to the 
State 

 
 Prepare and implement 

SWPPP 
 
 Inspect and enforce 

contract documents 
 
 Notify Regional Board 

of non-compliance with 
General Permit 

 
 Submit Notice of 

Termination (NOT) 
 

N/A 

 
 Inspect and enforce 

General Permit on 
Permittee’s projects 

 
 Evaluate 

Permittee’s 
Construction 
Program for 
compliance with 
municipal permit 

M
U

N
IC

IP
A

L 
PR

O
JE

C
TS

 

Sa
n 

D
ie

go
 P

er
m

it 
A

re
a 

Other 
Projects 

 
 Inspect and enforce 

local permit(s) and 
ordinances 

 

N/A N/A 

 

8.1.3 Regulatory Requirements 
The federal stormwater regulations specify that drainage area management plans include a 
description of a program to implement and maintain structural and nonstructural BMPs to 
reduce pollutants in stormwater runoff from construction sites to the Municipal Storm Drain 
System (MS4).   
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The Construction Program was developed as a model for fulfilling the construction activity 
requirements of: 

 Section VIII and XV of the Santa Ana Regional Water Quality Control Board (RWQCB) 
Municipal NPDES Stormwater permit, Order No. R8-2002-0010 (to be updated); 

 Section F.2 of the San Diego RWQCB Municipal NPDES Stormwater permit, Order No. 
R9-2002-0001 (to be updated); and 

All public works construction contracts administered by the Permittees are governed by 
Standard Specifications for Public Works Construction (Green Book).  The Green Book, Section 7 - 
"Responsibilities of the Contractor" imposes specific construction practices which are included 
within Appendix H as Best Management Practices (BMPs) for public works construction.  In 
general, the Green Book requires the Contractor has to keep informed of, and at all times 
observe and comply with state and federal laws and county and municipal ordinances and 
regulations. 

Certain public works construction contracts administered by the Permittees may include special 
provisions as required by the Permittees and approved municipal sediment control standard 
plans. Applicable special provisions and standard plans are hereby included as BMPs for public 
works construction. 

8.2 Model Construction Program Details 

8.2.1 Model Program Overview 
This model program provides guidance to Permittees in developing the Construction Activities 
element of their local stormwater programs for Permittees in the Santa Ana RWQCB region, and 
Jurisdictional Urban Runoff Management Programs (JURMPs) for Permittees in the San Diego 
RWQCB region, as required by the permits.  Figure 8-1 represents the flow of the model 
construction program with a brief description of each section.  Information gathered for each 
section of the model program supports subsequent sections. 

Model Local Implementation Plan 
The Model LIP in Appendix A-8 provides example language and structure, as well as forms 
and other tools, to assist Permittees in developing individual programs. 
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Figure 8-1 

Model Construction Program Structure 

 
 
 
 
 
 

 

Section 8.2.2
Inventory Requirements 

 
Describes inventory procedures 
for construction sites, for use in 

prioritization, inspection, and 
reporting requirements. 

 

Section 8.2.3
Prioritization Requirements 

 
Describes procedures  

for prioritization of  
construction sites.   

 

Section 8.1.1 
Model Construction Program 

Overview 
 

Introduces the Model 
Construction Program, the 

approach to using the program, 
and the Local Implementation 
Program that will be used by 

individual Permittees.  
 

 
 
 
 
 
 

8.2.6
Municipal Inspection and 

Enforcements  
 

Describes inspection and 
reporting requirements, and 

provides a model for inspecting 
construction sites and enforcing 
applicable laws and regulations. 

 

Section 8.2.5
Documentation Requirements

 
Provides documentation 

requirements and guidance for 
development of a Storm Water 

Pollution Prevention Plan 
(SWPPP).     

 

Section 8.2.4 
BMPs for Construction 

Projects 
 

Provides Requirements for 
implementation of temporary 
BMPs during construction to 

reduce impacts to storm water 
quality. 

 

 
 
 
 
 
 
 
 
 
 
 
 

Section 8.3
Education and Training 

 
Provides training modules and 

records for municipal staff... 
 

 
 
 
 
 
 
 

Appendix A-8
Model Local Implementation Plan 

 
Provides example language, structure, forms, and other tools, 

to assist Permittees in developing their individual programs 
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8.2.2 Inventory of Construction Sites 
A watershed-based inventory of all construction sites, regardless of site size or ownership, will 
be developed and updated annually prior to the start of the wet season (October 1).  These 
include all sites meeting the definition of a construction project provided in Section 8.4, covered 
by the General Permit, by a local Grading Permit or a local Building Permit, and public works 
construction with similar characteristics.  This section describes the procedures that will be used 
to generate and maintain a comprehensive inventory. 

This inventory will serve as the basis for prioritization, inspection, enforcement, and reporting 
elements of the program.  Prioritization for construction sites is described in Section 8.2.3. The 
flow chart presented in Figure 8-2 illustrates the process involved in compiling necessary 
inventory information for construction sites.  The Construction Site Inventory Spreadsheet is 
provided in Appendix A-8. 

 
Figure 8-2  

Inventory Process for Construction Sites 

 
 

Reference Appendix 
A-8, Attachment A, 

for Construction Site 
Inventory 

Spreadsheet 

Identify watershed that stormwater 
runoff from construction sites drain to 

 
Optional:  Collect GIS Information 

Identify all construction sites that 
exist within your jurisdiction 

Collect general information for all 
construction sites 

Collect developer information for all 
construction sites 

Collect municipal authorization 
information for all construction sites 
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8.2.2.1 Identification of Construction Sites and General Information 
The first step in the inventory process will be to identify all construction sites (as defined in 
Section 8.4) that are within the jurisdiction of the city (county), regardless of site size or 
ownership.  Next, baseline information about each construction site will be collected and 
entered into the inventory spreadsheet provided in Appendix A-8.  General relevant 
construction site information includes: 

 Project name; 

 Project location – Full address (if known), city, zip code; 

 Tract number(s) and lot number(s); 

 Parcel map number(s) and parcel number(s); 

 Total site area and actual developed (disturbed soil) project size (acres); 

 General Permit WDID Number (if subject to the General Permit); 

 Description of project (i.e., commercial, residential, industrial, etc.); 

 Type of project (new or retrofit construction); 

 Source activities (grading and soil movement, uncovered storage of construction 
materials, etc.); 

 Construction start and end dates (if known); 

 Developer information (name, address, phone, fax, on-site contact(s) ; 

 Responsible party or emergency contact(s); 

 Municipal Grading and/or Building Permit number(s); and 

 Comments  

Resources used to assemble the information for the inventory spreadsheet include:  

 California General Permit for construction activities lists; 

 Other individual NPDES Permit lists; 

 Building Permits issued; 

 Grading Permits issued; 

 Clearing Permits issued; 

 Other construction-related permits issued; 

 Municipal capital improvement projects with similar characteristics; and 

 Encroachment Permits issued with similar characteristics. 
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8.2.2.2 Watershed Information 
For each construction site identified above, the watershed(s) in which the construction site is 
located can be determined and included in the inventory.  Orange County contains 13 
watersheds, which are summarized in Table 8-2 and illustrated in Figure 8-3.  Ocean sections 
along the shore of a watershed are still considered a part of that watershed. 

 
 
 

Table 8-2  Orange County Watersheds 

Region Watershed 
San Gabriel/Coyote Creek 
Anaheim Bay/Huntington Harbour 
Santa Ana River 
Newport Bay 

Santa Ana RWQCB
(Region 8) 

Newport Coastal Streams 
Laguna Coastal Streams 
Aliso Creek 
Dana Point 
San Juan Creek 
San Clemente Coastal Streams 

San Diego RWQCB
(Region 9) 

San Mateo Creek 
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Figure 8-3  Watershed Boundary Map for Orange County 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

NNeewwppoorrtt  CCooaassttaall  SSttrreeaammss  
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8.2.2.3 Inventory Update 
At a minimum, the inventory will be updated prior to the start of the wet season (October 1) by 
adding new projects.  During the update process, projects for which the building or grading 
permit(s) have expired or have been closed, and projects that have been completed, will be 
removed from the inventory. 

8.2.3 Prioritization of Construction Sites 
This section outlines the procedures for prioritizing construction. This will be used for BMP 
selection and for inspection frequency based on the threat to water quality.  Priorities may be 
high, medium, or low. A current list of prioritized sites is in Appendix A-8. The construction 
site priority can be determined by using Table 8-3, below. 
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Table 8-3  Prioritization of Construction Sites 

High Priority Medium Priority Low Priority 
 
The construction site is 50 acres or more  
 
[and, for projects in the San Diego 
RWQCB jurisdiction, grading will occur 
during the wet season (October 1 – April 
30)]; 
OR 
 
 
The construction site is 5 acres or more 
and tributary to a Clean Water Act 
Section 303(d) water body impaired for 
sediment or turbidity; or water bodies for 
which a TMDL for sediment or turbidity 
has been established; 
OR 
 
 
The construction site is within the Santa 
Ana RWQCB jurisdiction, tributary to and 
within 500 feet of an area defined by the 
Ocean Plan as an Area of Special 
Biological Significance (ASBS); 
OR 
 
 
The construction site is 5 acres or more, 
within the San Diego RWQCB jurisdiction, 
and tributary to, directly adjacent to 
(within 200 feet), or discharging directly 
to, a receiving water within an 
Environmentally Sensitive Area (ESA); 
OR 
 
 
Construction sites with between 1 and 50 
disturbed acres and a prioritization rating 
equal or greater to 16 points 
 

 
Projects with between 1 and 50 
disturbed acres and a prioritization 
rating less than 16 points  
(Section 8.2.3.6) 

 
Projects that disturb less than 
one acre, and are not tributary 
to and/or within 500 feet of an 
ASBS within the Santa Ana 
RWQCB jurisdiction (minimal 
threat to water quality.) 
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8.2.3.1 303(d) Water Bodies Listed for Sediment or Turbidity: 
Any construction site five acres or greater and tributary to a Clean Water Act section 303(d) 
impaired water body listed for sediment or turbidity, or for which a TMDL for sediment or 
turbidity has been established, must be ranked as high priority.  A summary of the 303(d) listed 
water bodies and associated pollutants of concern used as the basis for this program is provided 
in Table 8-4.  The 303(d) (will update if 2006 list is finalized) listing is periodically updated by 
the State.  Consequent adjustments to construction site priority will be updated in the unified 
Annual Report as needed for those sites still active as of June 30. 
 

 
Table 8-4  Summary of the 2002 303(d) Listed Water Bodies and Associated Pollutants of Concern  
for Orange County 

Pollutant 

Region Water Body Watershed 

B
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ria
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Anaheim Bay C  X  X     
Bolsa Chica   X       
Buck Gully Creek H X        
Huntington Beach State Park C X        
Huntington Harbour D X X  X     
Los Trancos Creek (Crystal Cove Creek) H X        
Newport Bay, Lower G  X  X     
Newport Bay, Upper (Ecological Reserve)  G  X  X     
Santiago Creek Reach 4 E       X  
San Diego Creek, Reach 1 F X   X     
San Diego Creek, Reach 2 F  X   X    
Seal Beach A X        

R
eg

io
n 

8 
Sa

nt
a 

A
na

 

Silverado Creek E X      X  
Aliso Creek (Mouth) J X        
Aliso Creek (20 Miles) J X  X  X    
Dana Point Harbor K X        
Pacific Ocean Shoreline, Aliso Beach HSA J X        
Pacific Ocean Shoreline, Dana Point HSA K X        
Pacific Ocean Shoreline, Laguna Beach 
and San Joaquin Hills HSAs I X        

Pacific Ocean Shoreline, Lower San Juan 
HAS L X        

Pacific Ocean Shoreline, San Clemente 
HAS M X        

Prima Deshecha Creek M   X     X 
San Juan Creek (Lower one Mile) L X        
San Juan Creek (Mouth) L X        

R
eg

io
n 

9 
Sa

n 
D

ie
go

 

Segunda Deshecha Creek M   X     X 
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8.2.3.2 Determine Site Watershed 
After an inventory of construction sites is performed per Section 8.2.2, the watershed in which 
each construction site is located will have been determined.   

A construction site is “tributary to” the 303(d) listed water body if it discharges runoff to ANY 
ONE of the following: 

 Directly into the impaired water body as identified in the Basin Plan; OR 

 Into concrete storm sewers that discharge directly into the impaired water body; OR 

 Into streams that have water year-round due to groundwater, snow melt or other 
natural source, which reach the impaired water body even during the dry season. 

Currently, San Diego Creek Reaches 1 and 2 in the San Diego Creek watershed and Upper 
Newport Bay in the Newport Bay watershed are the only water bodies listed for sediment. A 
construction site five acres or larger and tributary to watersheds for which a Total Maximum 
Daily Load (TMDL) for sediment or turbidity has been established shall be considered a high 
priority project. 

8.2.3.3 Areas of Special Biological Significance (ASBS): 
The Water Quality Control Plan for Ocean Waters of California (California Ocean Plan) 
designates 35 ASBS, 2 of which lie within the Irvine and Newport Coast areas. 

 Newport Beach Marine Life Refuge (HU801.110) 

 Irvine Coast Marine Life Refuge (HU801.110) 

Any construction site within the Santa Ana RWQCB jurisdiction, which is tributary to and 
within 500 feet of an ASBS, must be ranked as high priority.  A third ASBS in Orange County, 
Heisler Park Ecological Reserve (HU801.110), lies within the San Diego RWQCB.  The San Diego 
Permit includes ASBS within the definition of ESA. 

8.2.3.4 Environmentally Sensitive Areas (Applies to San Diego Region Permittees Only): 
Any construction site five acres or greater located within the San Diego RWQCB jurisdiction, 
which is tributary to, directly adjacent to (within 200 feet of ESA), or discharging directly into a 
receiving water within an ESA must be ranked as high priority. 

An ESA exists within the San Diego Region if any of the following designations have been 
applied to the water body of concern: 

 All Clean Water Act 303(d) listed impaired water bodies; 

 Areas designated as ASBS by the State Water Resources Control Board (Water Quality 
Control Plan for the San Diego Basin (1994) and amendments); 

 Water bodies designated with the RARE beneficial use by the State Water Resources 
Control Board (Water Quality Control Plan for the San Diego Basin (1994) and 
amendments); 
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 Water bodies located within areas designated as preserves or equivalent under the 
Natural Community Conservation Planning Program; 

 Areas designated within Appendix K as Critical Aquatic Resources (CARS); and 

 Any other equivalent ESAs that contain water bodies, which have been identified by the 
Permittee to be of local concern. 

The map provided in Appendix A-8 may be used to assist in the identification and classification 
of construction sites in order to determine if they potentially impact an ESA.  The 303(d) listing 
is periodically updated by the State.  For 303(d) updates finalized prior to June 30, consequent 
adjustments to ESA mapping and prioritizations will be updated in the subsequent Annual 
Report.   

8.2.3.5 Low Priority Construction Sites 
Low priority construction sites are those that pose a minimal threat to water quality, and a 
minimal risk of discharge to receiving waters.  These are defined as sites that are less than 1 acre 
and are not tributary to and/or within 500 feet of an ASBS within the Santa Ana RWQCB 
jurisdiction. 

8.2.3.6 Ranking Other Construction Sites 
Generally, projects between 1 and 50 disturbed acres are not categorically high or low priority.  
Construction sites that do not meet the mandatory criteria that automatically designates them as 
either high or low priority (Section 8.2.3) must be evaluated according to the ranking criteria 
described below to determine if they will be a medium or high priority site.  Prioritization is 
performed by applying steps A through D.  A point value (1, 2, 3, 4, or 5) will be assigned from 
each step, which will be totaled for a ranking score (Table 8-5). 
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Table 8-5  Ranking Criteria  

Criteria Points 
Size 
Construction sites less than 50 acres are ranked based upon the size of the area being 
developed. (1–5 points) 
 

1pt = 1 – 10 acres 
2 pt = 11 – 25 acres 
3 pt = 26 – 40 acres 
4 pt = 41 – 49 acres 
5 pt  = > 50 acres 

 

 

Proximity to ASBS/ESA 
Construction sites are ranked based upon distance from an ASBS or an ESA. (1–5 points) 
 

Santa A  e
1 pt = >   >
2 pt = 2   1
3 pt = 1   5
4 pt = 5   2
5 pt = <   <

na RWQCB San Di go RWQCB 
 5,000 feet 1 pt =  5,000 feet 
,001 – 5,000 feet 2 pt = ,001 – 5,000 feet 
,001 – 2,000 feet 3 pt = 01 – 1,000 feet 
01 – 1,000 feet 4 pt = 01 – 500 feet 
500 feet 5 pt = 200 feet  

 

Maximum Slopes 
Construction sites are ranked based upon the maximum finished slopes within the site. (1–5 
points) 
 

1 pt = Slopes 20: 1 or flatter 
2 pt = Slopes greater than 20:1 but less than 5:1 
3 pt = Slopes greater than 5:1 but less than 3:1 
4 pt = Slopes greater than 3:1 but less than 2:1 
5 pt = Slopes 2: 1 or steeper 

 

 

Non-Stormwater Discharges 
Construction sites are ranked based upon potential non-stormwater discharges (1–5 points). 
 

0 = Zero or low potential of non-stormwater discharges 
3 = Potential non-stormwater discharges from uncovered construction materials on 
site (if known) 
5 = Potential non-stormwater discharges from dewatering activities or use of soil 
amendments. 

 

 

Total Points   

Priority 
High Priority 16 pts or greater, Medium Priority less than 16 pts 
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8.2.4 Best Management Practices for Construction Projects 
This section presents minimum requirements for all projects, temporary BMPs for construction 
projects, and site management requirements for the various priorities of construction projects.  
The requirements apply equally to private development and public works projects.  Permanent 
post-construction BMPs are discussed in detail within Section 7, Model New 
Development/Significant Redevelopment Program. 

All construction projects, regardless of size or priority, must implement BMPs to reduce the 
discharge of pollutants into the storm drain system or waterbodies.  Construction projects will 
be prioritized as presented in Section 8.2.3 of this document.  The basic BMP implementation 
requirements are shown below in Table 8-6.  Documentation requirements are further 
discussed in Section 8.2.5. 

 

Table 8-6  BMP Implementation Requirements for Construction Sites 

PRIORITY BMP REQUIREMENT 

LOW  Meet minimum requirements (Table 8-7) 

MEDIUM 

 Meet minimum requirements (Table 8-7) 
 
 Implement Site Management Requirements 

 
 Implement all appropriate Construction BMPs 

 Meet minimum requirements (Table 8-7) 
 
 Implement Site Management Requirements 

 
 Implement all appropriate Construction BMPs HIGH 

 Meet minimum requirements (Table 8-7) 
 
 Implement all appropriate Construction BMPs  

 

8.2.4.1 Minimum Requirements 
The minimum requirements apply to all construction projects, regardless of priority.  All 
private and public works construction projects are required, at a minimum, to implement and 
be protected by an effective combination of erosion and sediment controls and waste and 
materials management BMPs.  These minimum requirements must be conveyed to construction 
contractors as part of the plan notes and are summarized in Table 8-7. 
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Table 8-7  Minimum Requirements for All Construction Sites 

CATEGORY MINIMUM REQUIREMENTS 

 
Erosion and Sediment Control 

 
Sediments from areas disturbed by construction shall be retained on site 
using an effective combination of erosion and sediment controls to the 
maximum extent practicable, and stockpiles of soil shall be properly 
contained to minimize sediment transport from the site to streets, drainage 
facilities or adjacent properties via runoff, vehicle tracking, or wind. 
 

 
Waste and Materials Management 
Control 

 
Appropriate BMPs for construction-related materials, wastes, spills or 
residues shall be implemented and retained on site to minimize transport 
from the site to streets, drainage facilities, or adjoining property by wind or 
runoff. 
 

 
BMPs that may be used to meet the minimum requirements are described later in this section. 

8.2.4.2 Site Management Requirements for Medium and High Priority Construction Sites 
The following requirements are for deployment of selected construction BMPs and apply to all 
medium and high priority projects.  BMPs that may be used to meet the site management 
requirements are described later in this section. 

Dry Season Requirements (May 1 through September 30) 
A. Wind erosion BMPs (dust control) shall be implemented. 

B. Sediment control BMPs shall be installed and maintained at all operational storm drain 
inlets. 

C. BMPs to control off-site sediment tracking shall be implemented and maintained. 

D. Appropriate waste management and materials pollution control BMPs shall be 
implemented to prevent the contamination of stormwater by wastes and construction 
materials. 

E. Appropriate non-stormwater BMPs shall be implemented to prevent the contamination 
of stormwater from construction activities. 

F. There shall be a “weather triggered” action plan and the ability to deploy standby 
sediment control BMPs as needed to completely protect the exposed portions of the site 
within 48 hours of a predicted storm event (a predicted storm event is defined as a 
forecasted, 50% chance of rain). 

G. Sufficient materials needed to install standby sediment control BMPs (at the site 
perimeter, site slopes and operational inlets within the site) necessary to prevent 
sediment discharges from exposed portions of the site shall be stored on site.  Areas that 
have already been protected from erosion using physical stabilization or established 
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vegetation stabilization BMPs as described in item H below are not considered to be 
“exposed” for purposes of this requirement. 

H. Deployment of permanent erosion control BMPs (physical or vegetation) should 
commence as soon as practical on slopes that are completed for any portion of the site.  
Standby BMP materials should not be relied upon to prevent erosion of slopes that have 
been completed. 

Wet Season Requirements (October 1 through April 30) 
In addition to the Dry Season Requirements: 

A. Where appropriate sediment control BMPs shall be implemented at the site perimeter, at 
all operational storm drain inlets and at all non-active slopes, to provide sufficient 
protection for storms likely to occur during the rainy season. 

B. Adequate physical or vegetation erosion control BMPs (temporary or permanent) shall 
be installed and established for all completed slopes prior to the start of the rainy season.  
These BMPs must be maintained throughout the rainy season.  If a selected BMP fails, it 
must be repaired and improved, or replaced with an acceptable alternate as soon as it is 
safe to do so.  The failure of a BMP may indicate that the BMP, as installed, was not 
adequate for the circumstances in which it was used.  Repairs or replacements must 
result in a more robust BMP, or additional BMPs should be installed to provide 
adequate protection. 

C. The amount of exposed soil allowed at one time shall not exceed that which can be 
adequately protected by deploying standby erosion control and sediment control BMPs 
prior to a predicted rainstorm. 

D. A disturbed area that is not completed but that is not being actively graded (non-active 
area) shall be fully protected from erosion with temporary or permanent BMPs (erosion 
and sediment control).  The ability to deploy standby BMP materials is not sufficient for 
these areas.  Erosion and sediment control BMPs must actually be deployed.  This 
includes all building pads, unfinished roads and slopes. 

E. Sufficient materials needed to install standby erosion and sediment control BMPs 
necessary to completely protect the exposed portions of the site from erosion and to 
prevent sediment discharges shall be stored on site.  Areas that have already been 
protected from erosion using permanent physical stabilization or established vegetation 
stabilization BMPs are not considered to be “exposed” for purposes of this requirement. 

8.2.4.3 Construction BMPs 
In order to meet the Model Construction Program requirements, construction contractors must 
select, install and maintain appropriate BMPs on all construction projects.  BMPs must be 
installed in accordance with an industry recommended standard, or in accordance with the 
General Permit.  BMPs are tools which are use to ensure sites meet the requirements outlined 
above.  Selection of BMPs is a site-specific process and as such, no specific BMPs or number of 
BMPs are required.  Fact sheets are provided to assist site managers in selection of BMPs for 
compliance with the requirements of the DAMP. 
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Table 8-8 shows the listing of all construction BMPs from the California Stormwater Best 
Management Practice Handbook, Construction, 2003 Edition, (errata Sept. 2004), which has 
BMP fact sheets for six major categories shown below and guidelines on how to select erosion 
and sediment controls.  
Erosion Control 

 Sediment Control 

 Wind Erosion Control 

 Tracking Control 

 Non-Stormwater Management 

 Waste Management & Materials Pollution Control 

 
 

Table 8-8 Construction BMPs 

CATEGORY BMP # BMP NAME 
EC-1 Scheduling 
EC-2 Preservation of Existing Vegetation 
EC-3 Hydraulic Mulch 
EC-4 Hydroseeding 
EC-5 Soil Binders 
EC-6 Straw Mulch 
EC-7 Geotextiles and Mats 
EC-8 Wood Mulching 
EC-9 Earth Dikes & Drainage Swales 
EC-10 Outlet Protection/ Velocity Dissipation Devices 
EC -11 Slope Drains 
EC-12 Streambank Stabilization 

Er
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Ps
 

EC-13 Polyacrylamide 
SE-1 Silt Fence 
SE-2 Sediment Basin 
SE-3 Sediment Trap 
SE-4 Check Dam 
SE-5 Fiber Rolls 
SE-6 Gravel Bag Berm 
SE-7 Street Sweeping and Vacuuming 
SE-8 Sandbag Barrier 
SE-9 Straw Bale Barrier Se

di
m

en
t C

on
tr

ol
 

B
M

Ps
 

SE-10 Storm Drain Inlet Protection 
Wind Erosion 
Control BMPs WE-1 Wind Erosion Control 

TR-1 Stabilized Construction Entrance/ Exit 
TR-2 Stabilized Construction Roadway Tracking 

Control BMPs 
TR-3 Entrance/Outlet Tire Wash 
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Table 8-8 Construction BMPs (continued) 
CATEGORY BMP # BMP NAME 

NS-1 Water Conservation Practices 
NS-2 Dewatering Operations 
NS-3 Paving and Grinding Operations 
NS-4 Temporary Stream Crossing 
NS-5 Clear Water Diversion 
NS-6 Illicit Connection/Discharge 
NS-7 Potable Water/Irrigation 
NS-8 Vehicle and Equipment Cleaning 
NS-9 Vehicle and Equipment Fueling 
NS-10 Vehicle and Equipment Maintenance 
NS-11 Pile Driving Operations 
NS-12 Concrete Curing 
NS-13 Concrete Finishing 
NS-14 Material Over Water 
NS-15 Demolition Adjacent to Water N

on
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rm

w
at

er
 M

an
ag

em
en

t B
M

Ps
 

NS-16 Temporary Batch Plants 
WM-1 Material Delivery and Storage 
WM-2 Material Use 
WM-3 Stockpile Management 
WM-4 Spill Prevention and Control 
WM-5 Solid Waste Management 
WM-6 Hazardous Waste Management 
WM-7 Contaminated Soil Management 
WM-8 Concrete Waste Management 
WM-9 Sanitary/ Septic Waste Management W

as
te

 M
an
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t 

B
M

Ps
 

WM-10 Liquid Waste Management 
 

8.2.4.4 Other References   
The following sources contain useful information on construction BMPs: 

 State of California Department of Transportation (Caltrans), Storm Water Quality 
Handbooks, Construction Site Best Management Practices (BMPs) Manual, November 
2000. 

 Urban Runoff Quality Management, Water Environment Federation (WEF) Manual of 
Practice No.23/American Society of Civil Engineers (ASCE) Manual and Report on 
Engineering Practice No. 87, 1998. 

 Erosion and Sediment Control Handbook. Goldman, S.J., K. Jackson, and T.A. 
Bursztynsky. McGraw-Hill, 1986. 

 Urban Storm Drainage Criteria Manual, Volume 3 – Best Management Practices, Urban 
Drainage Flood Control District, Denver, Colorado, September 1999. 

 Construction Stormwater Pollution Prevention.  Vol. II. Storm Water Management 
Manual for Western Washington, August 2001.  Washington State Department of 
Ecology. 

 Highway Runoff Manual, M31-16.  Washington State Department of Transportation, 
Environmental and Engineering Service Center, February 1995. 
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 Erosion and Sediment Control Planning and Design Manual.  North Carolina 
Sedimentation Control Commission, NC Dept. of Natural Resources and Community 
Development, Raleigh, NC.  Smolen, M.D., D.W. Miller, L.C. Wyatt, J. Lichthardt, A.L. 
Lanier, W.W. Woodhouse, and S.W. Broome, 1988. 

 Processes, Procedures, and Methods to Control Pollution Resulting from all 
Construction Activity, University of Washington, Center for Urban Water Resources 
Management, by Loren Reinelt, October 1991. 

 Virginia Erosion and Sediment Control Handbook, 2nd Edition, 1980. 

 Maryland Erosion and Sedimentation Control Manual, 1983. 

 Michigan State Guidebook for Erosion and Sediment Control, 1975. 

 Designing for Effective Sediment and Erosion Control of Construction Sites, Jerald S. 
Fifield, Ph.D., CPECS. 

 Field Manual on Sediment and Erosion Control Best Management Practices for 
Contractors and Inspectors, Jerald S. Fifield, Ph.D., CPECS. 

 Storm Water Pollution Control, Municipal, Industrial and Construction NPDES 
Compliance, Second Edition.  Roy D. Dodson, P.E., 1999. 

8.2.5 Documentation Requirements 
This section presents documentation requirements for all projects.  The documentation 
requirements are summarized in Table 8-9.  These requirements apply equally to private 
development and public works projects.  
 

Table 8-9  Documentation Requirements for Construction Sites 
PRIORITY DOCUMENTATION REQUIREMENT 

LOW Minimum Requirements as Standard Conditions in Permit or Plan Notes 

MEDIUM Storm Water Pollution Prevention Plan (SWPPP) 

Storm Water Pollution Prevention Plan (SWPPP) 

HIGH 
Minimum Requirements as Standard Conditions or Plan Notes (< 1 acre) 
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8.2.5.1 Documentation Requirements for General Permit Sites 
Construction sites that are subject to the General Permit are required to prepare and implement 
a SWPPP meeting the requirements of the General Permit. 

Private Construction Projects Covered by the General Permit 
For private projects, the project owner, developer or contractor will prepare the NOI and submit 
it to the State Water Resources Control Board (SWRCB).  Before issuing a grading or building 
permit, the city or county will require proof of General Permit coverage.  Before the developer 
or contractor begins construction, the SWPPP must be prepared and must be implemented year-
round throughout the duration of the project’s construction. 

Once construction begins, the city or county will inspect and enforce local permit(s) and 
ordinances, and will notify the appropriate RWQCB of any non-compliance with local permits 
or ordinances when the non-compliant condition meets the criteria of posing a threat to human 
or environmental health as discussed in Section 8.2.6.7. 

It is important to note that city or county staff is not responsible for reviewing, approving or 
enforcing the SWPPP; these are responsibilities of the RWQCB.  Cities (or county) may elect to 
have inspector(s) use the SWPPP as an internal tool for on-site inspections.  Once project 
construction is completed and the site fully complies with the final stabilization requirements of 
the General Permit, the owner/developer will submit an NOT to the SWRCB. 

Public Works Construction Projects Covered by the General Permit 
For public works projects within the jurisdiction of the San Diego RWQCB, the city or county 
will prepare the NOI and submit it to the SWRCB.  The SWPPP will then be prepared before the 
contractor is allowed to start construction activities.  During construction, the city or county will 
inspect and enforce the contract documents and will notify the RWQCB of any non-compliance 
with the General Permit.  Once the project is completed, the city or county will submit an NOT 
to the SWRCB. 

For public works projects within the jurisdiction of the Santa Ana RWQCB, the city or county 
will notify the RWQCB via an informal Notification of Construction Activity.  The SWPPP will 
then be prepared before the contractor is allowed to start construction activities.  During 
construction, the city or county will inspect and enforce the contract documents and will notify 
the RWQCB of any non-compliance with the General Permit. 

It is important to note that city or county inspectors are not responsible for reviewing, 
approving or enforcing the SWPPP; these are responsibilities of the RWQCB.  Inspectors of 
public works projects will enforce the contract documents and should be familiar with the 
SWPPP as it is part of the contract documents.  Once the project is completed, the city or county 
will inform the RWQCB when the project is completed. 

SWPPP Template 
The SWPPP is the document that addresses water pollution control during construction.  A 
SWPPP Template has been developed and is included in the Local Implementation Plan 
(Appendix A-8) as an assistance tool.  The template contains all elements required by the 
General Permit, but individual agencies may develop their own SWPPP template.  It is 
important to note that a SWPPP does not need to match the template provided.  The template is 
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directly applicable for public projects subject to the General Permit and is provided as a 
guidance document that was developed with the following objectives: 

 Meet the requirements of the General Permit; and 

 Provide easy data entry for owners, developers and/or contractors to prepare SWPPPs. 

8.2.5.2 Documentation Requirements for Other Sites 
Private Construction Projects Not Covered by the General Permit 
Private construction projects not covered by the General Permit, but covered under a grading 
permit, are required to develop Erosion and Sediment Control Plans (ESCPs).  These ESCPs 
must show proposed locations of the erosion and sediment control BMPs that will be 
implemented during the construction project to comply with the minimum requirements listed 
in Table 8-7.  

Public Works Construction Projects Not Covered by the General Permit 
Public works construction projects not covered by the General Permit are required to comply 
with appropriate pollution prevention control practices in accordance with the current Green 
Book and the provisions of this section, and shall develop and implement ESCPs.  Low priority 
construction sites shall meet the minimum requirements listed in Table 8-7. 

8.2.6 Municipal Inspections and Enforcements 
Both public and private construction projects will be inspected by municipal inspectors or other 
Permittee or contract staff with enforcement authority to verify that the construction activities 
are being performed in accordance with the project plans, building and grading permits, and 
applicable municipal codes, regulations and ordinances.  The inspection program includes 
inspection frequencies, inspection documentation procedures, municipal inspections of private 
and public construction sites, enforcement procedures, and non-compliance reporting. 

8.2.6.1 Inspection Documentation Procedures 
In order to properly document all inspection information and gather the necessary information 
for reporting results of the program, a sample basic construction site inspection checklist is 
included in Appendix A-8.   

For public works projects covered by the General Permit, records of all inspections and non-
compliance reporting will be retained for a period of at least three years.  With the exception of 
non-compliance reporting, these records need not be submitted to the State. 

8.2.6.2 Inspections of Private Construction Projects 
Inspections of private construction projects will be conducted at the frequencies shown in Table 
8-10.  At a minimum, inspectors will address the following during inspections: 

 Ensure that the owner/developer/contractor is meeting these construction program 
requirements; 
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 Ensure that there is an effective combination of erosion, sediment and non-stormwater 
BMPs being implemented and maintained in order to prevent or reduce pollutants in 
stormwater runoff from construction sites into stormwater conveyances or receiving 
waters; 

 Ensure that the owner/developer/contractor implements and maintains appropriate 
BMPs on a year round basis; and 

 Ensure that, if issues are noted during the inspections, appropriate corrective actions are 
taken. 

The primary mechanism that inspectors will use to determine if the minimum requirements and 
BMPs for construction activities are being met will be to assess the site against the minimum 
requirements (Table 8-7).  The minimum requirements are intended to be easy to interpret field 
observations that allow an assessment of site conditions during both dry and wet season 
conditions. 

The inspector will utilize the following framework when conducting an inspection of private 
construction projects: 

 Review the erosion and sediment control plans (if applicable) and determine whether 
they are being properly implemented; 

 Determine if BMPs are being effectively implemented and maintained in accordance 
with the approved erosion and sediment control plans; and 

 Determine whether the owner/developer/contractor is making appropriate adjustment 
when ineffective BMPs are found. 

If BMPs are either not implemented or not being maintained properly, enforcement actions may 
be imposed on the contractor as discussed later in this section.  Inspections of construction sites 
will be documented using the sample checklists provided in Appendix A-8.  These forms are 
provided as guidelines and can be edited by the city or county to meet their own needs. 

8.2.6.3 Inspections of Public Works Construction Projects 
Inspections of public works construction projects will be conducted at the frequencies shown in 
Table 8-10.  At a minimum, inspectors will address the following during inspections: 

 Ensure that the contractor is meeting these construction program requirements; 

 Ensure that there is an effective combination of erosion, sediment and non-stormwater 
BMPs being implemented and maintained in order to prevent; 

 Ensure that the contractor implements and maintains appropriate BMPs on a year round 
basis; and 

 Ensure that, if issues are noted during the inspections, appropriate corrective actions are 
taken. 

The primary mechanism that inspectors will use to determine if minimum requirements and 
BMPs for construction activities are being met will be to assess the site against the minimum 
requirements (Table 8-7) and the contract documents.  The minimum requirements are 
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intended to be easy to interpret field observations that allow an assessment of site conditions 
during both dry and wet season conditions. 

The inspector will utilize the following framework when conducting an inspection of public 
works construction projects: 

 Review the SWPPP (if applicable), erosion and sediment control plans and contract 
documents and determine whether they are being properly implemented; 

 Determine if BMPs are being effectively implemented in accordance with the approved 
plans, and maintained properly; and 

 Determine whether the contractor is making appropriate adjustment when ineffective 
BMPs are found. 

If BMPs are either not implemented or not being maintained properly, contract enforcement 
actions may be imposed on developers/contractors as discussed later in this section. 
Inspections of public works construction sites will be documented using the sample checklists 
provided in Appendix A-8.  These forms are provided as guidelines and can be edited by the 
municipality to meet their own needs. 

8.2.6.4 Inspection of Construction Sites 
Inspection of construction sites will be performed based upon the priority of the project.  The 
frequency of routine construction site inspections is shown in Table 8-10 below. 

 
 

Table 8-10 
Inspection Frequency of Construction Projects Based on Construction Site Priority 

Rainy Season 
(October 1 - April 30) Construction Site 

Priority Projects within the 
jurisdiction of the Santa 

Ana RWQCB 

Projects within the 
jurisdiction of the San 

Diego RWQCB 

Dry Season 
(May 1 - September 30) 

HIGH Once per month Once per week * As needed 

MEDIUM Twice during the season As needed 

LOW Once during the season Twice during the season As needed 

 
* OR 

Monthly for any site that the responsible Permittee certifies in a written statement to the SDRWQCB all of the 
following (certified statements may be submitted to the SDRWQCB at any time for one or more sites): 
 
i. Permittee has record of construction site’s Waste Discharge Identification Number (WDID#) documenting 

construction site’s coverage under the statewide General Construction Permit; and 
ii. Permittee has reviewed the constructions site’s Storm Water Pollution Prevention Plan (SWPPP); and 
iii. Permittee finds SWPPP to be in compliance with all local ordinances, permits, and plans; and 
iv. Permittee finds that the SWPPP is being properly implemented on site. 
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8.2.6.5 Re-inspection Frequencies 
If the inspected site is in violation of these permits or codes, does not meet the minimum 
requirements (Table 8-7), or there is a prohibited discharge related to construction activities, 
inspectors will immediately direct compliance and conduct follow-up inspections to confirm 
that compliance is attained.  Sites will be re-inspected if deficiencies are found. The inspector 
can quantify the level of non-compliance and the required re-inspection frequency based on the 
rating system below (Table 8-11). 

1 Rating - There are no significant deficiencies that require correction. Criteria meeting this 
rating include: 

 Appropriate treatment controls provided for dewatering operations (if needed). 

 Non-stormwater and waste management BMPs properly implemented. 

 Sediment tracking is minimal to non-existent. 

 No evidence of wind erosion. 

 All temporary soil stabilization BMPs implemented in accordance with the SWPPP and 
the minimum requirements. 

 Sediment control BMPs are implemented in accordance with the SWPPP and the 
minimum requirements. 

2 Rating - The project has minor deficiencies. The inspector will list each of the minor 
deficiencies and can include corrective actions to be taken prior to the next scheduled 
inspection. Minor deficiencies include the following: 

 Site inspections by private development are not being conducted in accordance with 
expected frequencies. 

 Any non-stormwater or waste management BMPs improperly maintained. 

 Soil stabilization or sediment controls are not properly maintained. 

 Evidence of active wind erosion on unstabilized slopes/stock piles. 

 Minor tracking less than approximately 50 feet from project entrance or exit points. 

3 Rating - Excessive minor deficiencies and/or major deficiencies are encountered. Excessive 
minor deficiencies are a total of six or more minor deficiencies requiring correction. Major 
deficiencies are defined as follows: 

 Hazardous materials or waste is stored within the project without implementation of 
BMPs. 

 Any discharge of sediment or deleterious substances resulting from dewatering 
operations conducted without implementation of required BMPs for dewatering. 

 Sediment tracking from the project construction equipment or vehicles approximately 50 
feet from project entrances or exits. 
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 Soil stabilization and sediment BMPs are not installed in accordance with the minimum 
requirements and. 

 Dust from construction visibly blowing off the site and into drainage conveyances or 
adjacent water bodies. 

4 Rating - There are critical deficiencies that would likely result in a violation of the permit if a 
stormwater runoff event were to occur. The inspector will note the deficiencies and make 
recommendations for corrective action. Critical deficiencies are defined as follows: 

 Any observed discharge of stormwater or non-stormwater from the project that, in the 
judgment of the inspector, is generated by the construction activity, and is uncontrolled. 

 Excessive sediment tracking from project site for more than 50 feet from project access 
points 

 Absence of erosion and sediment controls.  

 Absence of waste and materials management controls. 

 There are identified stormwater inlets or receiving waters within or adjacent to the 
project site in close proximity to disturbed surface areas without control measures in 
place that pose an immediate threat of untreated stormwater discharges. 

 Evidence of non-stormwater discharges into stormwater inlets or receiving waters 
within or adjacent to the project site 

 Working in an active stream channel or other water body without proper 
implementation of required BMPs. 

 No corrective action taken for potential hazardous materials/waste deficiencies noted in 
(3) above. 

 
 

Table 8-11 
Re-inspection Frequency of Construction Projects Based on Construction Site Priority 

Level of Compliance at Construction Site 

Construction 
Site Priority Season 1 

No significant 
deficiencies 

 

2 
Minor deficiencies 

 
 

3 
Excessive minor 

deficiencies, and/or 
major deficiencies 

4 
Critical deficiencies 

 
 

Rainy As needed Within one week Within one week 
HIGH 

Dry As needed As needed Within one week 

Rainy As needed  Within two weeks Within one week 
MEDIUM 

Dry As needed As needed Within one week 

Rainy As needed Within one month Within one week 
LOW 

Dry 

Continue 
inspections 

As needed As needed Within one week 

 

 
Proposed 2007 Orange Co Drainage Area Management Plan 8-29 July 21, 2006 
Construction 

0031312



SECTION 8, CONSTRUCTION 
 

8.2.6.6 Enforcement Actions 
Enforcement of construction projects will be undertaken by the city or county inspectors and/or 
other staff who possess internal enforcement authority through established policies and 
procedures.  There are several enforcement mechanisms and penalties to ensure compliance 
with local ordinances and permits.  It is important to note that city staff is not responsible for 
enforcing the SWPPP for private contracts, these are responsibilities of the SWRCB; but 
inspectors are required to become familiar with the SWPPP as it is part of public contract 
documents. 

The levels of enforcement and associated penalties are typically issued at the discretion of the 
authorized municipal officer with consideration of relevant circumstances regarding the 
violation.  Different types of enforcement actions are summarized below (Table 8-12).   
 

 

Table 8-12  Enforcement Actions for Construction Projects 

PRIVATE CONSTRUCTION PROJECTS PUBLIC WORKS CONSTRUCTION PROJECTS 

Verbal Warning Verbal Warning 

Written Warning 

 Notice of Non-Compliance 

 Administrative Compliance Order 

 Administrative Citations or Fines 

 Cease and Desist Order 

Written Warning 

 Notice of Non-Compliance 

Stop Work Order 

Revocation of Permit(s) and/or Denial of Future 
Permits 

Enforcement of Contract 

 Stop Work Order 

 Withholding of Payment 

 Bond 

 Fines 

 Revocation of Contract 

Civil and Criminal Court Actions 

  W
A

R
N

IN
G

 P
R

O
G

R
ES

SI
O

N
 

Civil and Criminal Court Actions 

 
 
Enforcement of Private Construction Projects 
Inspectors will enforce compliance with the construction program, grading or building permit 
and local ordinances such as the Water Quality Ordinance.  Depending on the severity of the 
violation(s), enforcement could range from a verbal warning, to a written notice, revocation of 
permit(s), stop work order and civil and/or criminal court actions or prosecution. 
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 Verbal Warnings 

The initial method of requesting corrective action and enforcing compliance will be a 
verbal warning from the inspector to the contractor.  Verbal warnings are often sufficient 
to achieve correction of the violation, often while the inspector is present at the 
construction site.  The inspector will notify the developer/contractor’s project 
supervisor of the violation, and document the violation and the notification to the 
contractor’s project supervisor in the inspection file.  A specific time frame for correcting 
the problem and a follow-up inspection date will be documented by the inspector.  In 
judging the degree of severity, the inspector may also take into account any history of 
similar or repeated violations by the same developer or contractor at this or other sites. 

 Written Warnings 

If a deficiency that was noted in a prior verbal warning is not corrected by the next 
inspection, or the severity of the violation is such that a verbal warning is not strong 
enough, a written warning will be issued.  The written warning will describe the 
deficiency that is to be corrected, suggested corrective action(s), and the specific time 
frame for correction and a date for a follow-up inspection. 

A copy of the written warning will be provided to the contractor’s project supervisor 
and another copy will be provided to the owner/developer.  A copy will be placed in 
the active inspection file.  Once the violation has been corrected to the satisfaction of the 
inspector, the inspector will document compliance in the inspection file. 

Depending on the severity of the violation(s), the options for issuing written warnings 
for enforcement of local ordinances and grading/building permits on private 
construction projects are illustrated in Figure 8-7.  Various examples of written warning 
forms are in Appendix A-8 (note that use of the specific forms provided as examples is 
not required). 

 Stop Work Orders: 

If a written warning has not been addressed by the next inspection, or if the 
developer/contractor has not complied with their permit requirements, or if a 
significant threat to water quality is observed (such as a failure of BMPs resulting in a 
significant release of sediment or other pollutants off site), a stop work order will be 
issued by the inspector or the appropriate official.  Stop work orders prohibit further 
construction activity until the problem is resolved and provide a time frame for 
correcting the problem. 

The stop work order will describe the infraction and specify what corrective action must 
be taken.  A copy of the stop work order will be given to the contractor’s project 
supervisor and placed in the active inspection file.  For a private construction project, a 
copy of the stop work order will also be sent to the owner/developer.  To restart work 
once a stop work order has been issued, the contractor’s project supervisor must request 
the inspector to re-inspect the project and verify that the deficiencies have been 
satisfactorily corrected.  If the inspector is satisfied with the corrections, the inspector 
may sign off on that phase of the project, and work may proceed.  In severe cases, the 
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building or grading permit may be revoked.  A sample Stop All Work notice is provided 
in Appendix A-8. 

Figure 8-7  
Enforcement of Private Construction Sites 

 
 

 Revocation of Permit(s) and/or Denial of Future Permits: 

 In severe cases of non-compliance or significant discharges, it may be necessary to 
revoke the grading and/or building permit that a developer/contractor is working 
under, withhold final approval, or deny future permits on the project.  The 
developer/contractor would then have to re-apply for permits and meet any 
requirements that the Permittee may place on the project.  Criteria and procedures will 
be developed in the permit-issuing program to implement this enforcement tool.  Legal 
counsel should be sought before proceeding with revocation or denial of permits. 

 Civil and Criminal Court Actions: 

 In severe cases, the Permittee may also use Civil and or Criminal court actions under 
local ordinances, such as the Water Quality Ordinance, which may result in significant 
fines levied upon the non-compliant responsible parties. 

Enforcement of Public Works Construction Projects 
Authorized inspectors will enforce compliance with the contract documents and local 
ordinances such as the Water Quality Ordinance.  Depending on the severity of the violation(s), 
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enforcement could range from a verbal warning, to a written notice of non-compliance, 
enforcement of the contract and or criminal court actions or prosecution.   

 

 Verbal Warnings: 

The initial method of requesting corrective action and enforcing compliance will be a 
verbal warning from the inspector to the contractor.  Verbal warnings are often sufficient 
to achieve correction of the violation, often while the inspector is present at the 
construction site.  The inspector will notify the contractor’s project supervisor of the 
violation, and document the violation and the notification to the contractor’s project 
supervisor in the inspection file.  A specific time frame for correcting the problem and a 
follow-up inspection date will be documented by the inspector.  In judging the degree of 
severity, the inspector may also take into account any history of similar or repeated 
violations by the same contractor at this or other sites. 

 Written Warnings: 

Depending on the severity of the violation(s), the options for issuing written warnings 
for enforcement of public works construction projects are illustrated in Figure 8-8. 

Figure 8-8  
Enforcement of Public Works Construction Sites 

 
 Notice of Non-Compliance: 

If a deficiency that was noted in a prior verbal warning is not corrected by the next 
inspection, or the severity of the violation is such that a verbal warning is not strong 
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enough, a notice of non-compliance will be issued.  The Notice of Non-Compliance is 
given when the violation occurred unknowingly; the threat level is insignificant; there is 
no environmental harm; the violation was isolated and had a short duration; and the 
contractor readily complies and corrects the problem.  The notice will describe the 
deficiency that is to be corrected, suggested corrective action(s), and the specific time 
frame for correction and a date for a follow-up inspection. 

 Contract Enforcement Mechanisms: 

 If a contractor is performing construction of a public works project, the provisions 
within the contract will be used for enforcement of non-compliance.  Language will be 
included into construction contracts that give the municipality the right to enforce 
established policies and procedures such as withhold payment(s), use contractor’s 
bonds, apply fines, stop work (without time penalties) or termination of contracts if the 
contractor performing the construction activities does not comply with appropriate 
Permits, laws, regulations and ordinances. 

 Civil and Criminal Court Actions: 

 As a final resort, the Permittee may use Civil and or Criminal court actions under local 
ordinances, such as the Water Quality Ordinance, which may result in significant fines 
levied upon the non-compliant responsible parties. 

8.2.6.7 Non-Compliance Reporting 
Sites are considered non-compliant when one or more violations of local ordinances, or permits, 
are observed on the site.  If a non-compliant private construction project meets the criteria of 
posing a threat to human or environmental health as discussed below, then the appropriate 
RWQCB will be notified by the city or county NPDES Program Manager or NPDES Coordinator 
as required in this section. 

In the case of public works projects subject to the General Permit, the RWQCB will be notified if 
compliance with the General Permit cannot be certified and/or if there are other instances of 
non-compliance and if the non-compliance meets the criteria of posing a threat to human or 
environmental health as discussed below.  For public works projects not subject to the General 
Permit, the NPDES Program Manager or NPDES Coordinator will notify the appropriate 
RWQCB when the project is found to be in non-compliance with contract requirements and if 
the non-compliant condition meets the criteria of posing a threat to human or environmental 
health as discussed below. 

Oral notification to the RWQCB of non-compliant private construction sites that are determined 
to pose a threat to human or environmental health will be provided by the NPDES Program 
Manager or NPDES Coordinator within 24-hours of the discovery of non-compliance.  Such oral 
notification shall be followed up by a written report and submitted to the RWQCB within 5 
days of the incidence of non-compliance.  Written notification(s) will identify the type(s) of non-
compliance, describe the actions necessary to achieve compliance, and include a time schedule, 
subject to the modifications by the RWQCB, indicating when compliance will be achieved. 

 
Proposed 2007 Orange Co Drainage Area Management Plan 8-34 July 21, 2006 
Construction 

0031317



SECTION 8, CONSTRUCTION 
 

For the purpose of compliance with the NPDES Permits, instances of non-compliance will be 
summarized and reported in the annual status report.  The monitoring records will be kept in 
the project files on each private and public works project. 

Emergency Construction Projects 
Emergency Construction Projects are defined here as construction projects deemed necessary 
for the protection of human health, safety and property.  Any and all BMPs described in this 
section should be deployed to the Maximum Extent Practicable in order to reduce potential 
harmful effects offsite and/or downstream.  If an Emergency Construction Project should arise, 
notify any all appropriate agencies, such as the SWRCB, Fish & Game, local law enforcement, 
local fire departments, Orange County Health Care Agency and Orange County PF&RD.   

The County will not require a WQMP for public agency projects consisting of routine 
maintenance or emergency construction activities required to protect public health and safety.  

Criteria for Evaluating Potential Impacts to Human or Environmental Health 
Erosion and sediment transport are the primary pathways for introducing key pollutants such 
as nutrients (i.e. phosphorus), metals, and organic compounds into aquatic systems.  Release of 
pollutants through spills, dumping, or other unauthorized non-stormwater discharges can also 
occur.  Based on the potential for impacts by sediment transport to human or environmental 
health, the inspector will evaluate events of non-compliance to determine whether they pose a 
threat to human or environmental health. 

Threat to water quality will be assessed by inspectors for construction site runoff that will not 
be reasonably controlled by the BMPs in place or if a failure of BMPs is resulting in the release 
of sediments or other pollutants.  Violations observed will be documented by the inspectors.  If 
a significant and/or immediate threat to water quality is observed by an inspector, action will 
be taken to require the developer/contractor to immediately cease the discharge. 

The criteria to be used during evaluation of an event producing non-compliance, whether from 
stormwater or non-stormwater runoff, are as follows: 

 If toxic materials were discharged from site (including estimated volume of discharge); 

 Proximity of site to impaired water body (303d listed); 

 Proximity of site to sensitive habitat/endangered species, ESAs, ASBSs; 

 Proximity of site to a water body (i.e. is discharge to ocean, creek, river, etc); 

 Beneficial uses for affected water bodies; 

 Proximity of site to public water supply (well head, monitoring wells); 

 If discharge to storm drain, condition of storm drain (clog, etc.); 

 Other materials discharged from site (concrete washout, sanitary washes, etc.). 

A sample form for evaluating the potential impacts to human or environmental health and 
sample notice of non-compliance are provided in Appendix A-8 (note that use of the specific 
forms provided as examples is not required). 
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8.3 Education and Training 
Education and training is one of the keys to a successful stormwater program. To assist 
responsible municipal and contract staff in understanding the Construction Program, training 
modules have developed and can be found in Appendix B, Section B-8.    

 General Program Management training - consists of overall program administration and 
implementation materials tailored for the NPDES Program Manager(s), NPDES 
Coordinator(s) and other program management staff.  The content of the training will 
include: 

o Goals and objectives of the revised program; 

o Overview of inventory of construction sites; 

o Overview of construction site prioritization; 

o Overview of BMPs for construction sites; 

o Overview of the SWPPP requirements and SWPPP template; and 

o Overview of the inspection program and reporting requirements, and how 
inspections are tied to the prioritization of construction projects. 

 Construction Inspection Training - will consist of procedure materials for inspecting 
construction sites and what to look for in the field when inspecting BMPs.  This training 
will be tailored to train building and grading permit inspectors and/or other staff 
involved in inspections of construction sites.   

Non-Permittee Sponsored Training 
In addition to the Permittee sponsored training, city or county staff may also attend various 
other workshop or training events as they take place throughout the year.  These types of events 
may include local or national organization sponsored training. 

8.4 Definitions 
The following definitions are used for the purposes of this model construction program: 

Adjacent - located within 200 feet of the ESA. 

Construction project - Any site for which building or grading permits are issued and 
where an activity results in the disturbance of soil such as soil movement, grading, 
excavation, clearing, road construction, structure construction, or structure demolition; 
and sites where uncovered storage of materials and wastes such as dirt, sand or fertilizer 
occurs; or exterior mixing of cementaceous products such as concrete, mortar or stucco 
will occur. 

Pollution Prevention - Any practice that reduces or eliminates the creation of pollutants. 

Storm Water Pollution Prevention Plan (SWPPP) - Document required to be developed 
and implemented by the General Permit.  The SWPPP emphasizes the use of 
appropriately selected, correctly installed and maintained pollution reduction BMPs.  
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This approach provides the flexibility necessary to establish BMPs that can effectively 
address source control of pollutants during changing construction activities.

Discharging directly to - discharge from a drainage conveyance system that is composed 
entirely of flows from the subject construction site and not commingled with flows from 
adjacent lands (i.e. discharge from an urban area that co-mingles with downstream 
flows prior to an Environmental Sensitive Area (ESA) is not subject to this requirement). 
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10.0 ILLEGAL DISCHARGES/ILLICIT CONNECTIONS 
10.1 Program Summary 

10.1.1 Program Overview 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the DAMP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an 
efficient and timely manner.  Illegal discharges may originate from illegal dumping or from 
internal floor drains, appliances, industrial processes, sinks, and toilets that are connected to the 
nearby storm drainage system. These discharges (which may include: process waste waters, 
cooling waters, wash waters, and sanitary wastewater) can carry substances (such as paint, oil, 
fuel and other automotive fluids, chemicals and other pollutants) into storm drains.  In 
addition, spills and leaks, if not properly controlled, can adversely impact the storm drain 
system and receiving waters.  

In order to ensure that the program is efficient and effective, the Permittees have instituted 
regular documentation procedures for their water pollution complaint and spill response 
activities.  The objectives of this model program are: 

 Effectively prohibit the discharge of non-storm flows into the municipal storm drain 
system 

 Respond to non-stormwater discharges when they occur 

 Link the  detection, response and elimination of illegal discharges and illicit connections 
in an interactive process to increase the effectiveness of the ID/IC component and the 
overall stormwater program 

This section details model procedures for conducting program administration (Section 10.2.2); 
an Illegal Discharge Program (Section 10.2.3); a  Spill Response Program (Section 10.2.4) and a 
Sewage Spill Response Program (Section 10.2.5); an Illicit Connection Investigations program 
(Section 10.2.6).; and a Source Investigations Program (Section 10.2.7).   The section also details 
model procedures for education and enforcement (Section 10.3) and a Training and Outreach 
Program (10.6). 

To assist the Permittees with the implementation of this program component within their 
jurisdiction, a Model Local Implementation Plan (LIP) was developed (Appendix A-10).  

10.1.2 Program Commitments 

Key Commitments 
Although the Municipal Activities Program provides the framework and approach for 
complying with the NPDES permit requirements, the program is structured to assist the 
Permittees in the maintenance and update of their LIPs (Appendix A-10). This is a requirement 
for the San Diego Region Permittees and an optional task for the Santa Ana Region Permittees. 

The major program commitments include: 
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 Conduct inspections and monitoring to identify water pollution problems caused by 
various pollutant sources.  Prohibited discharges typically are generated from poorly 
managed on-site operations, illegal dumping and/or contaminated stormwater 
discharges 

 Operate and maintain public reporting hotlines for the detection  of potential illegal 
discharges or illicit connections 

  Operate and maintain a spill response program.  While illegal discharge complaints are 
usually non-emergency and often do not involve hazardous materials, spill incidents are 
typically larger scale and may result from an accidental release or illegal discharge and 
often involves hazardous materials. 

 Operate and maintain a sewage spill response program.  While all spills to municipal 
storm drain systems are important and responses are often the same as other spills, 
sewage spills have merited special regulatory attention since coordination with other 
public agencies as well as private owners is often involved; for this reason, the sewage 
spill response procedures were developed separately. 

 Conduct inspection and documentation program to identify illegal connections as part 
of the routine maintenance of storm drain facilities.  Any illicit connection identified 
during routine inspection is investigated by the affected Permittee and appropriate 
actions are then taken to approve undocumented connections by permit procedure 
and/or pursue removal of those connections that are determined to be illicit connections 
and not permissible. 

 Conduct source investigations when an illicit discharge is detected or suspected, and the 
source is not readily identifiable.  The purpose of the investigation is to locate the source 
so that measures to eliminate the ID/IC can be implemented.  Source investigations will 
be initiated when appropriate information suggests evidence of an ID/IC. 

 Take Enforcement actions according to the adopted Water Quality Ordinances and 
accompanying Enforcement Consistency Guide (DAMP Section 4.0, Exhibits 4.II 
and 4.I). Water pollution cases may be handled administratively or in more serious 
instances, be prepared for prosecution by the Orange County District Attorney who may 
prosecute under the applicable sections of the Water Quality Ordinance, State Fish and 
Game Code, State Water Code, Uniform Fire Code, and Penal Code that address 
pollutant discharges. 

 Conduct education and training of municipal and/or other agency staff in the illegal 
discharge/illicit connections program.  This is especially true with the ID/IC Program 
because the Permittees will be in the public eye when conducting inspections, 
investigation efforts and proceeding with enforcement actions. 

This Model Program is intended to be implemented as described in Section A-10 of each 
Permittee’s Local Implementation Plan.  In developing its Local Implementation Plan, the 
Permittee may modify the Model Program in response to local conditions.  It is not the intent for 
this Model Program to restrict city or county governing bodies from imposing additional 
stormwater management requirements to control 
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Although each Permittee is ultimately responsible for responding to water pollution complaints 
and incidents of illegal discharges and illicit connections to the storm drain systems within their 
jurisdiction, a number of cities chose to contract with the Orange County Flood Control District 
(OCFCD) to perform these services by entering into a Water Quality Ordinance (WQO) 
Implementation Agreement.  The agreement allows the Permittees to utilize OCFCD to provide 
scientific, technical, and enforcement services that the Permittees may be unable to provide.  
The Permittees may also have other alternatives than contracting with OCFCD. Outside service 
providers/contractors may be used by Permittees to implement the program.  The description 
of general and specific responsibilities under the different approaches is described in Section 
10.2.2. 

10.1.3 Regulatory Requirements  
The federal regulations require that municipal stormwater programs include a component to 
detect and effectively eliminate illegal discharges/illicit connections into the municipal storm 
drain systems.   The Fourth Term Permits similarly specify that the Permittees continue to 
implement and the existing ID/IC program. 

The ID/IC program component fulfills the municipal commitments and requirements of: 

 Sections III 1 and VII 1&2 of the Santa Ana Regional Water Quality Control Board 
Municipal NPDES Stormwater permit, Order No. R8-2002-0010; and 

 Sections B.1 and F.51, of the San Diego Regional Water Quality Control Board Municipal 
NPDES Stormwater permit, Order No. R9-2002-0001. 

10.2 Illegal Discharges/Illicit Connections Program Details 

10.2.1 Program Introduction 
The ID/IC Program provides practical guidance for Permittees when identifying, responding to 
and mitigating the effects of illegal discharges, including sewage spills, eliminating illicit 
connections, and enforcing the ID/IC Program component for the protection of public health 
and the environment.  The ID/IC Program provides the framework and a process for 
conducting the following NPDES permit compliance activities for illegal discharges and illicit 
connections: 

 Program administration 

 Detection of illegal discharges and illicit connections 

 Responding to water pollution incidents and complaints including sewage spills 

 Inspections/investigations 

                                                           
1 Order WDR 2002-0014 grants a stay for provision F.5.f and part of Finding 26 of Order No. R9-2002-
0001 issued by the San Diego Regional Water Quality Control Board for discharges of urban runoff from 
the municipal storm drain system draining the watersheds of the County of Orange, the Incorporated 
Cities of Orange County.   
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 Education/Enforcement 

 Assessments of program effectiveness; and 

 Annual training 

In order to be effective, the ID/IC program has been integrated with the municipal, industrial, 
commercial, residential and construction inspection programs so that if an illegal discharge or 
illicit connection is discovered during an inspection it can be properly addressed and 
eliminated.  In addition, on behalf of the Permittees, the Principal Permittee implements the 
water quality monitoring programs which can also assist in identifying illegal discharges and 
illicit connections.  Figure 10.2 represents the flow of the program with a brief description of 
each section.  Information from one section supports subsequent sections.  Definitions are 
provided in Section 10.5. 
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Section 10.2.5
Model Sewage Spill Response 
Procedures 
 
Describes the sewage spill 
response procedures that are 
undertaken when a sanitary 
sewer overflow occurs.  

Section 10.2.4 
Model Spill Response 
Procedures 
 
This section describes the spill 
response procedures that are 
undertaken when a water 
pollution complaint or response 
request is received. 

Section 10.2.2
Program Administration and 
Implementation 
 
Describes who is responsible for 
responding to water pollution 
complaints and incidents and 
implementing the program. 

Section 10.2.3 
Detection and Elimination of 
Illegal Discharges 
 
Describes the Permittees inter-
departmental and inter-agency 
efforts in identifying potential 
sources of illegal discharges 
and illicit connections. 

Section 10.1 
Program Summary 
 
Introduces the program 
approach and provides a model 
for individual Permittee use for 
the development of the local 
implementation plans. 

Section 10.2.6 
Illicit Connection 
Investigations 
 
Describes the process for 
determining when and how to 
conduct a source identification 
study. 

Section 10.3 
Education and Enforcement 

Describes the types of 
administrative and criminal 
remedies available for enforcing 
the water quality ordinances. 

Section 10.4 
Training and Outreach 
 
Describes the various training 
modules that have been 
developed for the ID/IC 
Program. 

Section 10.2.7 
Source Investigations 
 
This section describes methods 
to locate sources of discharge. 

Figure 10.2 
Model Program Structure 

0031326



SECTION 10, ILLEGAL DISCHARGES/ILLICIT CONNECTIONS 
 

10.2.2 Program Administration and Implementation 
The ID/IC Program is comprised of many elements, each with a specific defined set of roles and 
responsibilities for administration and implementation of the program.  These elements are 
described below along with how they are integrated into the ID/IC Program. 

10.2.2.1 Program Roles and Responsibilities 
Assigning roles and responsibilities reduces the duplication of efforts and increases program 
efficiency and effectiveness. 

The key roles for the ID/IC Program include the following: 

 Authorized Inspector (AI) - The AI may be assigned to investigate compliance with and 
detect incidences of violations of the Ordinance and should be trained to recognize and 
appropriately respond to various types of incidents. 

 Spill Responder - The spill response personnel may be Authorized Inspectors and other 
City/County personnel responsible for coordinating with the local fire department for 
the immediate response to any accidental spill, leak or prohibited discharge of 
pollutants requiring immediate cleanup. 

 Enforcing Attorney - The Enforcing Attorney should be either the City Attorney [County 
Counsel] or District Attorney (DA) acting as counsel for the Permittee and their 
appointee.  For purposes of criminal prosecution, only the DA or designee [and/or City 
Attorney, and Deputy District and City Attorneys as assigned] should act as the 
enforcing attorney. 

For a more detailed discussion regarding the primary roles and responsibilities, the Model 
Water Quality Ordinance (Section 4.0, Exhibit 4.II), Enforcement Consistency Guide (Section 
4.0, Exhibit 4.I), and/or the Model Investigative Guidance Manual (Exhibit 10.III) should be 
referenced. 

For many of the Permittees and the Orange County Flood Control District (OCFCD), there are 
additional roles and responsibilities for implementing the program.  Although each Permittee is 
responsible for responding to water pollution complaints and incidents within their jurisdiction, 
a number of cities chose to contract with the OCFCD to perform some of the Authorized 
Inspector and Spill Responder functions by entering into a Water Quality Ordinance (WQO) 
Implementation Agreement.  The agreement allows the Permittees to utilize scientific, technical, 
and enforcement services provided by OCFCD to supplement their resources to implement 
their ID/IC Program. 

The Tables 10.1 and 10.2 below clarify the general differences in the roles and responsibilities 
between the Permittees that have chosen to contract with OCFCD and Permittees without the 
Agreement. 
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Table 10.1 
Responsibilities of Permittee with OCFCD WQO Implementation Agreement 

Roles Responsibilities 

Establish and maintain, receive complaints, and make 
notifications – Contact OCFCD to respond when necessary Reporting Hotline and Dispatch 

Designated Authorized Inspector or Spill 
Responder  

Assess and investigate non-hazardous incidents -  refer 
hazardous or after hours incidents to OCFCD 

Initiate, track and report enforcement activities related to non-
hazardous incidents – refer hazardous or after hours incidents 
to OCFCD. Obtain information from OCFCD for annual report. 

Authorized Inspector or Code Enforcement 

Initiate, supervise and report non-hazardous clean-up 
activities - refer hazardous or after hours incidents to OCFCD. 
Obtain information from OCFCD for annual report. 

Authorized Inspector, Public Works or 
Contractor 

Authorized Inspector or NPDES 
Representative 

Complete annual reporting requirements – obtain information 
from OCFCD for annual report. 

 
 

Table 10.2 
Responsibilities of Permittee without OCFCD WQO Implementation Agreement 

Roles Responsibilities 

Establish and maintain, receive complaints, and make 
notifications Reporting Hotline and Dispatch 

Designated Authorized Inspector or Spill 
Responder Assess and investigate incidents.  

Authorized Inspector or Code Enforcement Initiate, track and report the enforcement activities  

Authorized Inspector, Public Works or 
Contractor 

Initiate, supervise and report the clean-up activities. Obtain 
contractor if necessary. 

Authorized Inspector or NPDES Representative Complete annual reporting requirements 
 

In addition to OCFCD, a few Permittees also utilize other outside service providers/contractors 
for additional resources to implement their program. 

Training and support for managing and implementing the ID/IC Program was initiated in early 
2002 when, in response to the Third Term Permit requirements, the Permittees re-evaluated 
their program implementation structure and established a number of new committees and task 
force groups.  The Authorized Inspectors Sub-Committee was established to provide a forum 
for the coordination, investigation, enforcement and training aspects of the water pollution 
response and enforcement program. The meetings were held quarterly and provided water 
quality enforcement program and authorized inspector responsibilities training and served as a 
forum to discuss ongoing or new issues and to profile cases or incidents. 
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10.2.3 Detection and Elimination of Illegal Discharges 

10.2.3.1 Types of Illegal Discharges 
The ID/IC Program provides guidance to the Permittees on how to detect, respond to, and 
investigate water pollution problems caused by various illegal discharges. 

An illegal discharge is any discharge to the municipal separate storm sewer that is not 
composed entirely of stormwater and that is not covered by a NPDES permit.  An illegal 
discharge refers to the disposal of non-stormwater materials such as paint or waste oil into the 
storm drain or the discharge of waste streams containing pollutants to the storm drain. 

The Model Ordinance prohibits illegal discharges by defining the term “prohibited discharges” 
as any discharge from public or private property containing any pollutant to: the stormwater 
drainage system, any upstream flow which is tributary to the stormwater drainage system, 
groundwater, river, stream, creek, wash, dry weather arroyo, wetlands, marsh, coastal 
slough/bay/harbor, or Pacific Ocean. 

Below are detailed descriptions of prohibited discharges that may be the result of illegal 
discharges, including sewage spills and illicit connections. 

Water Pollution Incidents/Spills 

Prohibited discharges may be generally result from poorly managed on-site operations, illegal 
disposal and/or polluted stormwater discharges.  Examples of problematic site operations may 
include: 

 Pressurized washing and steam cleaning areas;  

 Auto repair shops where operations occur out of doors in unprotected areas and no 
provision is made for preventing contamination from leaving the site; 

 A non-retail fueling area where vehicle washing occurs and flows offsite; 

 Manufacturing storage yard for concrete materials where materials are uncovered and 
wash off flows directly to storm drain; 

 Construction location where debris, materials, and silt flows off the construction site; or 

 Trauma scene clean up operations. 

Examples of illegal disposal activities may include: 

 Home/yard debris discarded near curb inlet to stormwater drainage system; 

 Trash, drums or discarded materials left on creek or wash area banks; 

 Used oil poured on the ground or into storm drains; or 

 Paint waste poured on the ground or discharged into storm drains. 
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Stormwater pollution can also occur when rain water is polluted after it comes into contact with 
and flows off of contaminated impervious surfaces.  Although the runoff is occurring due to the 
storm event, poor housekeeping and/or materials management at a site can result in a 
prohibited discharge. 

Examples of poor facility/site practices that can result in contaminated stormwater discharges 
leaving the site include the following: 

 Construction or work on an exposed site where soils are being tracked onto the street; 

 Exposed petroleum contaminated soils in equipment servicing areas; 

 Uncovered areas of stockpiled construction materials; 

 Uncovered materials storage areas; 

 Outside storage of unsealed paint and solvent containers; and 

 Exposed truck loading docks with uncovered materials. 

Sewage Spills 

Sewage spills are considered prohibited discharges; therefore the Permittees have begun to pay 
special attention to sewage spills to ensure that there is better coordination between the 
municipalities and the sanitation districts (Section 10.4).  In addition, the Permittees conducted 
two focused studies in 2003 to estimate the potential impact associated with septic systems and 
portable toilets on receiving water quality. 

Septic Systems  - The Septic System Inventory and Assessment (presented in Appendix E4) 
consisted of a GIS inventory of septic systems throughout the County and a random 
field survey of septic system owners within four selected major areas to evaluate 
existing system performance.  Of the eighty field surveys that were conducted, only one 
failed system was noted, representing a failure rate of 1.25%.  A spreadsheet model was 
also developed to estimate the loading of pathogen indicators and total Kjeldahl 
nitrogen (TKN) from the failed systems, which indicated that the load from the failed 
septic systems is a very marginal contributor to pathogen indicators in the receiving 
waters and is an insignificant contributor for TKN.   The study concluded that septic 
systems do no represent a significant source of constituents of concern for Orange 
County receiving waters. 

Portable Toilets  - The Permittees conducted an evaluation of practices and impacts 
associated with the use, maintenance, and oversight of portable toilets in Orange 
County.  Industry standard practices related to siting, maintenance, transport, disposal, 
and storage were identified and water quality impacts associated with portable toilets 
were assessed based on a review of reported pollution incidents and anecdotal 
information derived from interviews.  The assessment identified a small number of 
formal incidents over the past several years where an observed or potential direct 
impact to a drainage channel from a portable toilet occurred, probably through flooding 
or vandalism.  The study also found that current standard industry practices for use, 
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maintenance, transport and storage of portable toilets within Orange County are 
generally sufficient to prevent impacts to receiving waters, but that these practices 
should be formalized and shared with suppliers and users within Orange County to 
ensure their consistent application.  The Portable Toilet Pollution Prevention Study is 
presented in Appendix E5. 

In 2004 the Permittees re-evaluated the need for each of the sub-committees.  Due to the 
potential overlap between sub-committees, the Authorized Inspectors sub-committee was 
merged with the Existing Development Task Force to form a new Inspection sub-committee.   
The Inspection sub-committee is attended by the ID/IC and Existing Development inspectors 
and provides a forum for training, inspection, spill response and enforcement discussions.  

10.2.3.2 Detection of Illegal Discharges 
The Permittees have a number of programs in place that facilitate the proactive detection of 
sources of illegal discharges and illicit connections.  These programs include the following: 

 Municipal Activities (DAMP Section 5) – field inspectors and facility managers assist in 
the identification of illegal discharges and illicit connections during their daily activities. 
For example, during the routine maintenance of a drainage facility, a field inspector will 
report any dumped materials and/or undocumented connections to the NPDES 
representative. 

 Public Education (DAMP Section 6) – assists with the distribution of public education 
materials that provide phone numbers and encourage the reporting of spills 

 Construction Activities (DAMP Section 8) - assists with the identification of illegal 
discharges from construction sites  

 Existing Development Programs (DAMP Section 9) – assists with the identification of 
actual or threatened illegal discharges from industrial, commercial and residential areas 

 Water Quality Monitoring Program (DAMP Section 11) – assists with the identification 
of problem areas through the collection of water quality data 

These programs are well integrated through the exchange of information and thus results in a 
more proactive ID/IC Program. 

 Industrial Facility Inspection 
In addition to the integrated program coordination, the Permittees also participate with other 
departments and agencies for industrial facility inspections.  On behalf of the Permittees, the 
Principal Permittee coordinates with a number of public agencies who routinely conduct 
inspections of industrial facilities in Orange County.  These agencies and their areas of 
responsibility include the following: 

 The Orange County Health Care Agency regulates the storage and disposal of 
hazardous wastes.  Approximately 6,400 businesses are inspected annually to ensure 
proper waste management. 
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 The Fire Departments in Orange County regulate the storage of hazardous materials 
through disclosure ordinances such as OCC Sec 4-3-200-300 and Article 80 of the Fire 
Code.  This regulation involves inspection at approximately 7,000 businesses. 

 Agricultural chemicals, notably pesticides, are regulated by the Agriculture 
Commissioner through the State Agriculture Code (California Code of Regulations 
(CCR) Title 3, Sec. 6000 et seq.).  The Commissioner's office performs facility inspections 
at about 200 facilities/year out of a total of approximately 700 facilities that use/store 
pesticides.  The Commissioner’s office also initiates enforcement action for non-
compliance (NC). 

 Discharges to the sanitary sewers are mostly regulated by the Orange County Sanitation 
District (OCSD) and the South Orange County Wastewater Authority (SOCWA), who 
routinely conduct pre-treatment facility inspections. 

Routine coordination with staff of these inspection programs occurs through the Orange 
County Hazardous Materials Strike Force.   The Strike Force is headed by the Orange County 
District Attorney's (DA) Office and includes representatives of a wide variety of local, regional, 
and state agencies. 

In addition, the Principal Permittee provides Stormwater Awareness training for these 
inspectors so that they are cognizant of stormwater issues and as a result, notify the Principal 
Permittee of potential or observed water pollution problems. 

Countywide Reconnaissance Monitoring 
During the First Term Permit and part of the Second Term Permit, the Permittees conducted 
field screening/reconnaissance every year, which included conducting a site investigation and 
chemical analysis once during dry weather and once during storm events.  While the primary 
objective of this component of the water quality monitoring program was to detect gross 
contamination from illegal discharges through field analyses, few incidences were detected. 

New monitoring program objectives set in the Second Term Permit prompted a re-evaluation of 
the monitoring program starting in 1997.  In May 1999, a final report outlining a new 
monitoring program that addressed the requirements of this permit was submitted to the 
Regional Boards and the program was implemented. 

The reconnaissance and source identification section of the third term permit water quality 
monitoring program addresses the need to determine if an identified water quality problem is 
the result of an illegal discharge or illicit connection through a series of source identification 
studies.  If problems are found, they are referred to the Permittees’ Authorized Inspectors or 
NPDES program representatives. 

Water Pollution Problem Reporting 
The public reporting of water pollution complaints/incidents is also very important to the 
detection of illegal discharges and illicit connections. As the public becomes increasingly 
educated on urban runoff, they will serve as an important source of information for detecting 
illegal discharges and illicit connections. 
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The public reporting of water pollution problems is facilitated by the following: 

 Permittee business telephone numbers in materials produced and distributed by the 
NPDES Stormwater Program's public education activities (brochures, posters, magnets); 

 The inclusion of the countywide water pollution problem reporting telephone number 
in the Orange County "White Pages" telephone directories; 

 The countywide 24 hour water pollution problem reporting hotline (714) 567-6363 and 
corresponding pollution notification web page 
(http://www.ocwatersheds.com/WQHotline/wqh_reporting.asp) in materials 
produced and distributed by the NPDES Stormwater Program's public education 
activities; 

 The development and advertisement of the Principal Permittee’s website 
(www.ocwatersheds.com) which contains information on behalf of the Permittees such 
as public education information, brochures and an online reporting form for reporting 
water pollution complaints. 

10.2.3.3 Spill Response Program 
In addition to the proactive detection and elimination of threatened or occurring discharges, a 
large portion of the Permittees’ ID/IC Program is responding to water pollution complaints and 
incidents.  Complaints are usually non-emergency and often do not involve hazardous 
materials. Spill incidents however are typically larger scale that may result from an accidental 
release or illegal discharge and often involves hazardous materials.   Each Permittee is 
responsible for responding to complaints and spill incidents in their jurisdiction and have set up 
their own Spill Response Program within their ID/IC Program or as part of the fire 
department’s hazardous materials response unit.  To assist the Permittees in responding to 
complaints and spill incidents, a Model Spill Response Procedure has been developed and 
presented below in Section 10.2.4.  In addition, model procedures for responding specifically to 
sewage spills are contained in Section 10.2.5. 

10.2.4 Model Spill Response Procedures 

10.2.4.1 Introduction 
During the Third Term Permit the Permittees re-evaluated the ID/IC Program and determined 
the need to develop guidance for Authorized Inspectors and Spill Responders to follow in the 
investigation of spills and water pollution complaints.  This guidance is the Model Spill 
Response Procedure which was designed so that Permittees may modify it to accommodate 
their local situation.  After the Permittees develop their specific Spill Response Procedures it is 
incorporated into their Local Implementation Plan. 

While spills to municipal storm drain system are important and responses are often the same, 
sewage spills have merited special regulatory attention as coordination with other public 
agencies as well as private owners is often involved; for this reason, sewage spill response 
procedures are covered separately in Section 10.2.5.  The general response to a spill is 
illustrated in Figure 10.3. 
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Figure 10-3 
Spill Response Procedures  

(cont’d) 
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Protocols used in responding to any type of spill are essentially the same.  The primary 
objectives in a response to a water pollution incident or spill include: 

 Protection of human health and welfare  

 Preservation of surface water quality and protection of environmentally sensitive areas 

 Protection of personnel that may come in contact with the spill  

 Protection of storm drain infrastructure 

 Protection of private and public property  
The response procedures consist of the following elements, each of which are briefly described 
below and described in further detail in the Model Investigative Guidance Manual, December 2004 
(DAMP Section 10.0, Exhibit 10.III) and related training modules: 

 Record Keeping 

 Notifications and Response Requests 

 Response 

 Investigations 

 Clean-Up  
o Trauma Scene Cleanup 

o Cleanup Costs 

o Follow-up 

o Decontamination 

o Waste Storage and Disposal 

 Reporting 

10.2.4.2 Record Keeping 
In order to ensure that the program is efficient and effective, the Permittees have instituted 
regular documentation procedures for their water pollution complaint and spill response 
activities.  Information from a complaint, notification, or response request is documented 
throughout the entire process in order to: 

 Provide accurate information for any personnel involved in the incident; 

 Allow the data to be analyzed in order to determine if there are repeat offenders, 
problematic areas, problematic types of businesses, etc. 

 Ensure that the required regulatory notification and/or reports are completed; 
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 Provide the required information for any enforcement actions and/or cost recovery; 

 Assist with the annual reporting and program effectiveness evaluations; and 

 Allow for better decision making for program improvements. 
Documentation for each incident may include one or more of the following: 

 A reporting form or field logbook; 

 Photographs; 

 The collection of samples; 

 Detailed notes on observations; 

 Witness interviews; and 

 Other information relevant to the investigation. 
After the initial entry of the information on the Pollution Notification/Investigation Request 
(PNIR) or related form, the information is typically entered into a database so that the data can 
be analyzed and future enforcement activities focused on either problematic responsible parties, 
locations or constituents.  In addition, the use of a database allows the Permittees to quickly and 
accurately provide the information that is necessary for the annual Program Effectiveness 
Assessment (Section C-10). 

10.2.4.3 Notifications and Response Requests 
In order to have a successful ID/IC program, the Permittees need to obtain information about 
potential or existing complaints and spills as soon as possible so that the problem can be 
mitigated as quickly as possible. 

Notifications of water pollution complaints or spill response requests generally come from a 
variety of sources including: 

 The general public; 

 Permittee staff such as field inspectors; 

 Other agency personnel such as Health Care inspectors or Regional Board staff; and 

 Emergency personnel such as police and fire departments. 

 In order to facilitate the reporting of problems by the general public, the Permittees 
advertise the County’s 24 hour water pollution problem reporting hotline number (714-
567-6363), the website reporting form (www.ocwatersheds.com) and/or their local 
hotline numbers on the of the public education brochures and posters.  In addition, the 
Permittees created a magnet for the sole purpose of advertising the County’s hotline 
number (DAMP Section 6). 
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 The Permittees also coordinate with internal staff and other agency and emergency 
response personnel and hold various training sessions and meetings so that they 
understand how to identify a problem and who to report it to.  An example of this type 
of inter-agency coordination is Orange County Hazardous Materials Strike Force. 

10.2.4.4 Response 
After receiving a notification of a water pollution problem or spill, Permittee staff either refers 
the problem to their internal Authorized Inspector and/or Spill Responder or to the OCFCD’s 
Authorized Inspector and/or Spill Responder if they are under contract.  Each complaint or 
spill is investigated as soon as possible to ensure that valuable information is not lost and to 
minimize any potential human health and environmental impact.   

The response typically consists of: 

 An on scene assessment – Since the information collected during the initial report may, 
at times, be inaccurate, the on-scene assessment must be conducted in order to verify the 
complaint and gather more specific information. 

 Notifications – After conducting the on-scene assessment, several notifications may be 
necessary including notifications to other agencies requesting assistance and/or 
notifications to regulating agencies for reporting purposes. 

 Containment of the material(s) involved - The discharge or release of pollutants should 
be discontinued and contained as close to the originating site as possible after the initial 
assessment has been completed.  This is critical in preventing further contamination or 
degradation downstream and can assist in an easier and less expensive cleanup. 

10.2.4.5 Investigations 
After the initial assessment and containment, the Inspector or Responder will try to determine 
why the incident occurred and whether the discharge or release was deliberate or accidental 
and if the incident is a repeat occurrence.  The objective in conducting the investigation is to 
obtain legally defensible documentation of the incident. 

A thorough investigation may include one of more of the following: 

 Collection of Samples – in many cases, it may be necessary to collect samples for 
possible enforcement action.  Samples may be collected of suspect runoff after the 
material(s) have been identified and contained. 

 Photographs – During the course of an investigation, it may be necessary to take 
photographs to record visual observations and to document evidence for possible 
enforcement action.  

 Interviews – Informal interviews are a useful tool in determining the cause of the 
discharge as well as the extent of pollutants involved.  These types of interviews should 
be conducted as soon as possible after arriving at the site. 
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 Incident Report/Write Up - After the investigation, the Inspector or Responder may 
prepare a detailed written report, including a description of the site, the processes 
thereon, the location of each sample point, the names and addresses of the potential 
witnesses, recorded observation of physical conditions indicating possible discharge, the 
findings of the investigation. 

The Enforcement Consistency Guide and/or the Model Investigative Guidance Manual should be 
consulted for further information on inspections and the collection of defensible data. 

10.2.4.6 Clean-up 
The main objective in a clean-up operation is to restore the impacted area back to its original 
state (to the maximum extent practicable) and prevent further environmental degradation in the 
surrounding area of the incident.  During the clean-up phase of the response, the Inspector or 
Responder is generally overseeing and directing the cleanup and should re-evaluate the 
resources necessary to perform the clean-up and ensure that they are being prepared and sent 
to the site. 

Typical clean-up measures may include pumping operations, absorbent booms and pads, 
granular absorbent,  steam cleaning/power washing and/or soil removal. Although incident 
clean-up procedures are fairly similar, there are some special circumstances such as trauma 
scenes which may require slightly different approaches. 

Trauma Scene Cleanup 
Trauma scene cleanup requires special procedures in addition to the general cleanup 
procedures described above.  Trauma scene wastes (i.e. blood and human tissue) may be 
generated at various types of crime or accident scenes.  These types of wastes can pose a serious 
human health risk to those who are responsible for overseeing and conducting the cleanup.  It is 
important that the procedures described below be employed when feasible to protect personnel 
and prevent any unnecessary discharges of material into the storm drain.  The types of blood 
borne pathogens that may be encountered at a trauma scene include, but are not limited to HIV, 
Hepatitis B and Hepatitis C. 

General Trauma Scene Cleanup Procedures 

 Trauma scene cleanup operations must be performed in accordance with the Medical 
Waste Management Act, California Health and Safety Code, Sections 117600 – 118360.  The 
Act may be viewed on the California Department of Health Services web page at:  
www.dhs./ca./gov/ps/ddwem/environmental/Med_Waste/mdm_act.pdf 

 Fire Departments on emergency calls who clean up a scene themselves are not required 
to have a Biowaste Hauling Permit to remove liquid or solid trauma scene waste(s) from 
the scene for temporary storage or disposal. The County of Orange Medical Waste 
Section (Emergency Response through Control 1 after hours at (714) 628-7008) is 
available for consultation/assistance with trauma scene management. 
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 A Registered Trauma Scene Management Practitioner (RTSMP) is necessary when a 
scene requires decontamination and cleanup beyond the capability of Public Agency 
personnel on scene.  RTSMP’s are registered with the Department of Health Services 
pursuant to Section 118321 of the Medical Waste Management Act.  A list of RTSMP’s 
can be obtained from the California Department of Health Services web page at: 
(www.dhs./ca./gov/ps/ddwem/environmental/Med_Waste/medwasteindex.practitio
ners.pdf). Additional information may be obtained by calling the Department of Health 
Services at (916) 327-6904. 

 Universal precautions and adequate personal protective equipment must be utilized 
during any clean-up operation.  Additional information and guidance for cleanup 
policies and procedures for bodily fluids may be obtained 24 hours a day by contacting 
the Orange County Health Care Agency (HCA), Regulatory Health Services.  During 
Business hours call (714) 433-6000, after hours, call Control One at (714) 628-7008. 

 Implement appropriate BMPs and protect the storm drain system to the maximum 
extent practicable when conducting cleanup of trauma scenes. Notifications regarding 
significant potential impacts to the storm drain system and additional information and 
guidance on BMPs to be implemented may be obtained 24 hours a day by contacting the 
County of Orange Public Facilities and Resources Department at (714) 567-6363 or 
through Control One at (714) 628-7008. 

Cleanup of Trauma Scene Wastes on Public Property 

Public Agency personnel should observe the following points: 

 Cleanup of trauma scene waste(s) on public property should be performed by properly 
trained (OSHA- blood borne pathogen trained) Public Agency personnel (police, fire or 
safety personnel), or by a Registered Trauma Scene Management Practitioner (RTSMP) 
called to the scene by the incident commander. 

 Before proceeding with site cleanup, Public Agency personnel should possess proper 
personal protective equipment, adequate supplies of bleach and sufficient water to 
properly complete the cleanup operation. 

 Wear gloves when washing or handling contaminated equipment, clothing or other 
materials. Wear other personal protective gear as necessary according to the potential 
for splashing. 

 The Coroner’s Office should remove any human tissue or body parts at the scene of a 
fatality. Coroner’s Office personnel should follow their own departmental policies and 
procedures for removing any human tissue found on scene.  The Coroner will not 
respond to a non-fatal incident for the purpose of human tissue removal. 

 Human tissue, body parts, or blood/body fluids in a solid state can not be allowed to 
enter a storm drain. Appropriate BMPs should be implemented to prevent tissue from 
entering or being washed into the storm drain system; tissue found in the storm drain 
system should be removed to the maximum extent practicable. 
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 Dispose of sharps waste in a rigid sharps container. Dispose of the sealed container in an 
appropriate manner in compliance with the Medical Waste Management Act. 

 The Orange County Health Care Agency (HCA), Regulatory Health Services may be 
contacted if needed for consultation/assistance in trauma scene management or 
questions regarding legal disposition of medical waste. 

 For incidents on freeways, discuss with CHP the potential use of CALTRANS for 
cleanup of trauma scene waste. 

 When a Registered Trauma Scene Management Practitioner (RTSMP) is called to a scene, 
each agency or jurisdiction shall have a policy in place that establishes which 
department (fire, law enforcement, public works, etc.) is responsible for staying on scene 
until the RTSMP arrives on scene.  In no case shall the scene be abandoned prior to the 
arrival of the RTSMP. 

Specific Cleanup Procedure for Small Spills: 

Public Agency personnel may decontaminate and then wash down small amounts of human 
blood/body fluids that are still in a liquid state.  A “small” spill shall be defined as a spill that 
can be thoroughly and completely disinfected with one gallon of 10% chlorine disinfectant.  
This determination should be made with the understanding that multiple applications may be 
necessary to accomplish full disinfection.  When it is determined that the incident may be 
designated as small the following procedures may apply: 

 Apparatus shall carry a Hudson sprayer, maximum capacity 1 gallon.  The sprayer shall 
be filled to 90% capacity with clean tap water. 

 In a separate container, apparatus shall carry liquid household chlorine bleach and the 
ability to measure ¼ cup quantities of it. 

 When decontamination of a liquid trauma scene waste becomes necessary, personnel 
shall add a minimum of ¼ cup of the liquid bleach to the water in the Hudson sprayer.  
This will create a 10% solution. 
o If an agency chooses to premix a 10:1 water to chlorine solution, they must replace it with 

fresh solution daily. 

o In lieu of using a 10% chlorine solution for decontamination, a Public Agency may follow a 
pre-described sanitization protocol outlined by OSHA (29 CFR 1910.1030) or other 
professionally recognized state or federal documents 

 Personnel shall wear PPE’s to protect skin, mucus membranes, lungs and clothing from 
chlorine or trauma scene waste during the mixing and cleanup process. 

 Personnel shall apply disinfectant to the liquid biowaste (they may see foam develop) 
and let it sit for a minimum of 10 minutes. 

 After 10 minutes, personnel shall wash down the area using a fire hose, pressurized 
water extinguisher, etc. 
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 In non-emergency situations, and when circumstances permit, personnel should: 
o Attempt to move trash or miscellaneous debris from the path of the runoff so no 

additional or unnecessary material is discharged and carried into the storm drain. 

o If the incident location provides personnel with a choice between directing the 
runoff down a storm drain, or a sewer, always use the sewer (with permission from 
the sewering agency).  

o Porous surfaces such as asphalt may require multiple repetitions of the procedure to 
completely disinfect and thoroughly clean the area.  Unless the repeat 
decontamination and wash down procedure can be accomplished until the area is 
thoroughly cleaned from start to finish with 1 gallon of 10% bleach solution, a 
RTSMP should be called.  

o No biowaste in a solid state, or the water associated with the clean up of this waste 
shall be washed down a storm drain.  If present, call a RTSMP to handle the cleanup. 

If the material requiring cleanup meets any of the following criteria, Public Agency personnel 
should call in a Registered Trauma Scene Management Practitioner (RTSMP).  

 Criteria: 
o The amount of liquid trauma scene waste at the incident reasonably exceeds the 

ability to thoroughly disinfect the incident with 1 (one) gallon of 10% chorine 
disinfectant. 

o The material requiring clean up is human tissue or a body part, and Coroner’s Office 
personnel will not be responding to the scene to remove the material because the 
incident did not involve a fatality. 

 A Registered Trauma Scene Management Practitioner (RTSMP) can be requested 
through dispatch when needed. 

 When a Registered Trauma Scene Management Practitioner (RTSMP) is called to a scene, 
each agency or jurisdiction shall have a policy in place that establishes which 
department (fire, law enforcement, public works, etc.) is responsible for staying on scene 
until the RTSMP arrives on scene.  In no case shall the scene be abandoned prior to the 
arrival of the RTSMP. 

Cleanup of Trauma Scene Wastes on Private Property 

 The property owner has two options.  Hire a Registered Trauma Scene Management 
Practitioner (RTSMP) or cleanup the affected area personally while observing the 
following restrictions.  
o Employees of the property owner who have not been given OSHA mandated Blood 

borne Pathogens training, proper personal protective equipment, and adequate 
supplies of bleach and water to complete the cleanup operation shall not be used for 
this task. 

o Trauma scene wastes must be disposed of properly and shall not be discharged to a 
storm drain. 
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o A list of RTSMP’s that offer trauma scene waste cleanup service may be obtained 
from the California Department of Health Services web page at 
(www.dhs./ca./gov/ps/ddwem/environmental/Med_Waste/medwasteindex.prac
titioners.pdf). Note: List is not a recommendation for these companies. 

Clean-up Costs 
Since clean-up costs may be substantial, the Inspector or Responder should determine how 
clean-up costs may be recovered.  Prior to initiating spill clean-up, it is essential that the RP be 
contacted and that they clearly accept or deny responsibility for clean-up and response costs. 

If the clean-up is too large and the RP cannot be located or persuaded to assume clean-up 
responsibility, and the incident requires immediate action to protect life, property or the 
environment, the Inspector or Responder may need to immediately contract a clean-up 
company for clean-up.  To prepare for this situation, the Inspector or Responder should be 
authorized to initiate clean-ups.  This authorization states that the individual has signature 
authority for contracting private clean-up companies to conduct clean-up without the usual 
purchasing procedure. 

After the cleanup is completed, if the RP is subsequently found or was previously 
uncooperative, the Ordinance contains a provision for the recovery of costs from the RP. 

In certain situations, clean-ups that exceed $25,000 may be eligible for State and Federal 
emergency funds.  Additional information may be obtained by contacting the State Water 
Resources Control Board or Coast Guard, respectively. 

Follow-up 
After clean-up is completed, a follow-up inspection is conducted to ensure that the clean-up is 
adequate.  Follow-up inspection tasks may include: 

 Verification that the problem has been mitigated; 

 Inspect for any remaining residue in street curbside, storm drain or channel; 

 Monitoring, using applicable field instrumentation, for pH, conductivity, or 
hydrocarbons at random locations, which may have been affected by the incident 
discharge; 

 Collecting and analyzing random samples to verify extent of pollutant removal;  

 Requesting additional clean-up of inadequately cleaned areas; 
Each incident should be evaluated after its occurrence to determine if appropriate action and 
corrective measures were taken. 

Decontamination  
Decontamination refers to both the equipment and tools used by the clean-up personnel, as well 
as decontamination of the spill area.  After the clean-up is completed the vehicles, equipment 
and Personal Protective Equipment should be decontaminated.  Clean, non-contaminated 
equipment is essential for the safety of the next user. 
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Waste Storage and Disposal 
Wastes generated from the mitigation and clean-up of pollutants need to be properly 
transported and stored for subsequent disposal.  The wastes may be non-hazardous or 
hazardous 

Non-hazardous wastes may be disposed of by common methods including disposing of solid 
wastes with the regular trash or rubbish.  In some cases, non-hazardous wastewater may be 
diverted or discharged, with prior approval from the appropriate sewer collection agency, to 
the sanitary sewer system. 

The hazardous wastes generated from the incident, including absorbents and decontamination 
items, should be properly packaged by a clean-up contractor in Department of Transportation 
(DOT) containers accompanied with manifest forms , transported, and disposed of in 
accordance with Resource Conservation and Recovery Act (RCRA) guidelines. 

Whether the wastes are generated from clean-up performed by agency staff or a private 
contractor, if the RP has not been identified, the local jurisdiction has to assume responsibility 
for the transportation, storage, and disposal of the material. 

10.2.4.7 Reporting 
The ID program has a number of reporting requirements.  These requirements are summarized 
below. 

 Proposition 65 Notification – Health and Safety Code 25180.7 provides that “Any 
designated government employee who obtains information in the course of his official 
duties revealing the illegal discharge or threatened illegal discharge of a hazardous 
waste within the geographical area of his jurisdiction, and who knows that such 
discharge or threatened discharge is likely to cause substantial injury to public health or 
safety, should, within 72 hours, disclose such information to the local health officer.”  In 
Orange County, the Proposition 65 Hotline telephone number is (714) 433-6401. 

 Regional Board Notifications – If a spill, leak or illegal dumping is determined to pose a 
threat to human health or the environment, the Permittees are required to report this 
information to the Regional Boards by phone or e-mail within 24 hours of the discovery 
followed by a written report within 5 days. 

10.2.5 Model Sewage Spill Response Procedures 

10.2.5.1 Introduction 
While all spills to municipal storm drain systems are important and responses are often the 
same as other spills, sewage spills have merited special regulatory attention since coordination 
with other public agencies as well as private owners is often involved; for this reason, the 
sewage spill response procedures were developed separately.  The Model Sewage Spill 
Response Procedure has been developed and the Permittees may develop their respective Spill 
Response Procedures for their Local Implementation Plans.  The general response to a sewage 
spill is illustrated in Figure 10.4. 
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A sewage spill may be the result of an accidental or irregular discharge of raw (untreated) 
sewage from a sanitary sewer system or from private property tributary to a public sewage 
system.  The definition has been expanded in recent years to include discharges of treated 
(partial, secondary or to Title 22 standards) wastewater as well as other human wastes (e.g., 
septic tank overflows, etc.). 

While the protocols used in responding to any type of spill are essentially the same, the specific 
differences for sewage spills are described within this section. 

Definitions of terms relevant for sewage spills are provided in Section 10.5. 

The primary response procedures for sewage spills are the same as for other types of spills and 
consist of the following elements: 

 Record Keeping 

 Notifications and Response Requests 

 Response 

 Investigations 

 Clean-Up 

 Reporting 

Figure 10.4 presents a flow chart that outlines the typical sewage spill response procedures. 

10.2.5.2 Record Keeping 
To ensure that the necessary information is collected, the Permittees use forms similar to the 
County’s Pollution Notification and Investigation Request (PNIR) form.  In addition to the 
information that is collected on the PNIR form, the following pieces of information are helpful 
when documenting a sewage spill: 

 Information regarding whether a sewage spill entered a storm drain  (i.e. where sewage 
is observed running into a drain, or directly to a receiving water, creek, channel, etc. or 
there is residual evidence thereof), including the location and name of the receiving 
water; 

 Determination of spill start and stop time; 

 A determination of spill volume 
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Figure 10.4 
Sewage Spill Response Procedures 
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Figure 10.4 
Sewage Spill Response Procedures (cont’d) 
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10.2.5.3 Response 
Although there are instances where the municipal storm drain and sanitary sewage collection 
systems are under the same public agency (City) ownership, there are also many situations 
where there are several jurisdictions involved.  Responding to overflows that reach the 
municipal storm drain system is, in these instances, a joint or shared responsibility of both 
(stormwater and waste water) Permittees. 

Following is a list of the types of spills that may occur and who has primary responsibility for 
responding to them: 

 Private Property – property owner has the responsibility of clearing the line from the 
sewer main to the property and typically contacts a plumber 

 Local sewer system  - local sewer collection agency has primary responsibility for 
responding to the spill and clearing the line 

 Regional trunk sewers – Local sanitation district has the primary responsibility for 
responding the spill and clearing the line. 

Regardless of where the spill originates, if the spill has entered or may enter the storm drain 
system, the Permittees respond to assist with the cleanup and remediation of the area. 

If not already completed upon arriving on scene, the discharge or release of sewage should be 
discontinued and contained as close to the originating site as possible after the initial 
assessment has been completed.  This is critical in preventing further contamination or 
degradation downstream and will ultimately result in an easier and less costly cleanup effort. 

10.2.5.4 Clean-Up 
The main objective in the clean-up operation is to restore the impacted area back to its original 
state (to the maximum extent practicable) and prevent further environmental degradation in the 
surrounding area of the incident.  During this phase of the response, the Inspector or Responder 
is generally overseeing and directing the cleanup and should re-evaluate the resources 
necessary to perform the clean-up and ensure that they are being prepared and sent to the site. 

The general responsibilities for sewage spill cleanup include: 

 Coordinate with sanitation districts or others for clean-up actions; 

 Provide list of clean-up companies for the RP to contact; 

 Secure spill site to prevent contact by the public; 

 Oversee clean-up—provide clean-up directions and verify pollutant removal. No readily 
identified residue, e.g., sewage solids, papers, etc. should remain; 

 Ensure that any debris that the wastewater was in contact with is removed for proper 
disposal; 

 Disinfect where appropriate. If disinfected, the wastewater should be contained and 
disposed of properly; 
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 Document clean-up company’s activities (proper and safe procedures) and verify 
appropriate clean-up charges; 

 Document amount of waste or pollutant removed for reporting purposes and to verify 
disposal costs; 

10.2.5.5 Reporting 
Sewage spill reporting to various regulatory agencies has parallel and overlapping 
requirements.  However, reporting spills to one regulatory agency will not necessarily satisfy 
the requirements of the other.  Therefore, the Permittees should report to each entity designated 
to receive sewage spill reports. 

Storm Drain Dischargers Notifications 

 Regional Board Notifications – If a spill, leak or illegal discharge is determined to pose a 
threat to human health or the environment the Permittees report this information to the 
Regional Boards by phone or e-mail within 24 hours of the discovery followed by a 
written report within 5 days. 

Sewage Discharger Notifications 

 Orange County Health Care Agency (HCA) -   California Health and Safety Code 
Section 5411.5 requires that sewage spills be immediately reported to the HCA 24-hours 
a day.  During standard work hours (M-F, 8:00 a.m. to 5:00 p.m.) sewage spills that may 
impact beaches or the ocean should be called in by phone directly to Regulatory Health 
Services, Environmental Health, Ocean Water Protection Program staff personnel at 
(714) 433-6000.  After hours reports for emergency spills can be phoned in through the 
County Communications number (714) 628-7008. 

 State Office of Emergency Services (OES) - California Water Code Section 13271 and the 
CCR Section 2250 require that the State OES be notified immediately of sewage spills of 
1,000 gallons or more from public sewer systems by telephone (800) 852-7550. 

 Santa Ana Regional Board - Order No. 2002-0014 requires that sewage dischargers 
immediately report SSOs entering a storm drain, drainage channel, or surface water 
body to the Board by telephone, voice mail, e-mail, or FAX.  Completed SSO Report 
Forms, or equivalent, for each and every overflow event should be submitted within five 
days of the initial notice.  Full reports for each SSO occurrence including photos and 
mitigation measures should be submitted electronically to the RWQCB at the end of 
each month.  Submittal of SSO Summary Reports and certification statements are also 
required 30 days following the spill report period. 

 San Diego Regional Board - Order No. 96-50 requires that sewage dischargers report 
spills of at least 1,000 gallons, or to surface waters, within 24-hours by FAX or telephone.  
In these instances the discharger should fax a SSO Report Form to the Board within five 
days of the spill.  The completed SSO Form should also be faxed to the Department of 
Health Services (DHS).  A quarterly report of the sanitary sewer spills, including those 
not meeting the criteria stated above, should be submitted electronically to the Regional 
Board. 
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10.2.5.6 Sewage Spill Response Planning 
In an effort to develop more proactive response procedures for sewage spills, the County and 
the Orange County Sanitation District (OCSD) have been cooperatively coordinating a sewage 
spill prevention and response demonstration project called the “Tustin Area Spill Control 
Demonstration (TASC) Project”. 

The project includes portions of the City of Tustin and the unincorporated area of North Tustin. 
This geographical area was chosen due to the high number of “preventable” small sewage spills 
(those that occur in small diameter pipes and are less than 1,000 gallons) that occur primarily as 
a result of grease or root blockages. 

The main objectives of the project are to: 

 Create broader awareness on causes SSOs and measures to prevent them;  

 Improve the interagency coordination when responding to SSOs; 

 Understand the resource needs in responding and mitigating impacts:  

 Develop predictive tools for identifying impacts; and  

 Protect the beneficial uses of local water bodies.  

Updates on the project are provided as a part of the annual Program Effectiveness Assessments. 

10.2.6 Illicit Connection Investigations 
An illicit connection to the storm drain system is an undocumented and/or unpermitted 
physical connection from a facility to the storm drain system.  The First Term Permit required 
the Permittees to undertake programs to identify and effectively eliminate illicit connections to 
the storm drain system.  The Permittees developed a facility inspection and documentation 
program to identify such connections and currently implement the program through the 
routine maintenance of their facilities. 

The Ordinance defines the term “Illicit Connection” as any man-made conveyance or drainage 
system through which the discharge of any pollutant to the stormwater drainage system occurs 
or may occur.  Constructed (man-made) Illicit Connections include: pipelines, conduits, inlets or 
outlets, connected impervious areas, channels or swales. 

Examples of Illicit Connections include: 

 Unpermitted pipes which discharge onto adjacent property;  

 Facilities constructed adjacent to construction areas which allow dewatering runoff to 
flow to the stormwater drainage system (the dewatering activities, except those 
authorized by each respective permit, require coverage under either a general or 
individual permit from either of the RWQCBs); 

 Storm drain inlets that drain from equipment, vehicle or similar wash areas directly into 
the stormwater drainage system 
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Any illicit connection identified during routine inspection is investigated by the affected 
Permittee. Appropriate actions are then taken to approve undocumented connections by permit 
procedure and/or pursue removal of those connections that are determined to be illicit 
connections and not permissible.  If evidence of an illegal discharge is observed but the source 
could not be located, a source investigation may be conducted to determine if the discharge is 
being conveyed through an illicit connection. 

10.2.7 Source Investigations 

10.2.7.1 Introduction 
Source investigations may be conducted when an ID/IC is detected or suspected, and the 
source is not readily identifiable.  The purpose of the investigation is to locate the source so that 
measures to eliminate the ID/IC can be implemented.  Source investigations will be initiated 
when appropriate information suggests evidence of an ID/IC. 

Examples of potential ID/IC evidence include: 

 The dry weather monitoring program detects constituent levels which meet or exceed 
action criteria (see below); 

 Monitoring personnel determine that there is a reasonable evidence of a potential ID/IC 
due to observations and measurements; or 

 A public or Permittee staff report indicates the possibility of an ID/IC with an unknown 
source 

In order to facilitate the determination of when source investigation studies are warranted, the 
Dry Weather Monitoring Program (DAMP Section 11.0) includes a set of criteria that will 
trigger focused ID/IC studies by the Permittee when the monitoring data indicate the presence 
of a problem.  These criteria are designed to identify sites that: 

 Exceed the overall regional average by a substantial amount in one or more constituents 

 Exhibit substantial changes in their characteristics over time that could be indicative of 
worsening or improving conditions. (It may be informative to continue monitoring 
where conditions are improving in order to gain information that could be useful 
elsewhere.) 

When data from the routine Dry Weather Monitoring Program exceeds these criteria, this 
triggers a consideration that follow-up investigations are necessary.  With this trigger, the 
County Dry Weather Monitoring Program will have identified a stormdrain that exceeded the 
criteria, and the Permittee will be notified that a follow-up ID/IC investigation may be 
necessary. For extreme conditions that represent a clear and immediate risk to human health or 
receiving water quality then the appropriate Permittee inspector will be notified immediately.  
This situation may require a hazardous materials response. 

In instances, where the monitored site is near a jurisdictional boundary and the upstream 
drainage network for the site extends into a neighboring jurisdiction(s), all appropriate 
jurisdictions will be notified. 
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10.2.7.2 Tracking a Pollutant Upstream 
Once the Permittee is notified of the potential problem and it is determined that a source 
investigation is warranted, the approach used for tracking a pollutant source upstream or 
identifying an illicit connection primarily involves the following steps: 

 Step One - Initial Screening 

 Step Two - Source Evaluations and Inspections 

 Step Three – Monitoring 

 Step Four – Document, Notify and Report 
Figure 10.5 presents a flow chart that outlines the typical source investigation procedures. 

Step One - Initial Screening 

The purpose of the initial screening process is to collect information from data and available 
sources to proceed with further investigation and may consist of the following steps: 

 Compile and analyze the available water quality data from the drainage area in question 
to determine if a potential source may be identified.  Laboratory data used in 
conjunction with previous investigation notes may be reviewed to help identify 
pollutant sources; 

 Review previous source investigations within the city to determine if there are any 
similarities; 

 Contact other local agencies/Permittees who may have performed similar source 
investigation studies; 

 Collect data and information on sources that have been identified in other jurisdictions 
with similar circumstances or conditions for comparison; 

 Review land use maps or aerial photo images of the drainage area to determine the type 
of land use (industrial, commercial or agricultural … etc.); and, 

 Review other records such as connections or encroachment permits to determine if a 
permitted connection may be the source. 

In the search for potential sources of pollutant discharges, it is important to correlate the type of 
pollutant with type of industry or business in the area.  Below are examples of pollutants and 
their potential associated industrial or business sources or chemical properties. 
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 Solid particle materials, such as: chips, dusts, plastic pellets, wood or metal shavings.  
The metals may be cadmium, lead, zinc, copper, silver, nickel or chromium.  Non-metal 
solid materials may also include phosphorus and silica.  These particles range in size 
from clearly visible pieces to microscopic granules, in which case they might appear as a 
layer or sediment.  Potential sources for these pollutants may include manufacturing 
and textile facilities, lumber mills, and metal operations. 

 Petroleum products and engine coolants, such as: fuels, oils, solvents, grease or coolants.  
These may be observed as oil or rainbow sheens on the surface of water, or brown 
staining of dry areas.  Possible sources are petroleum refineries or vehicle storage 
facilities, or locations where vehicle maintenance takes place or petroleum products are 
stored. 

 Miscellaneous physical indicators can include: 
o High or low pH in waters indicating acid or base discharge; 

o Liquids or stains colored yellow (indicating a chemical or textile source), brown 
(packing plants, printing, metal works, stone/concrete  works, refineries), green 
(chemical or textile sources), red (meat  packing plants), or gray (dairies); 

o Cloudy or opaque waters (indicating some form of suspended substance); 

o Foul odors typical to decomposing materials such as sewage  or sulfide (rotten egg) 
or rancid-sour smells, indicating a release of decomposed organic compounds; 

o High BOD, COD, TOC, or temperature in waters; 

o Dying, stained, or burnt-appearing vegetation, indicating toxics; and 

o Residues, stains or actual etching damage to concrete or corroded metal storm drain 
structures, may indicate caustics. 

 Pollutants from construction sites typically include sediments, petroleum products and 
engine coolants, metal shavings or materials, pesticides, fertilizers, toxic chemicals such 
as solvents, cleaners, sealers, adhesives, or paints.  Construction sites are also sources of 
miscellaneous wastes such as wash waters, landscape or yard waste materials, 
packaging materials, trash and sewage. 

 Pollutants from residential activities typically include petroleum products, engine 
coolants, pesticides, fertilizers, landscape or yard waste and trash. 

Step Two - Source Evaluations and Inspections 

When conducting an inspection in an above or below ground system with multiple inlets and 
flow is observed coming from more than one of the tributaries, track each inlet one at a time, 
using visual observations, odors, and/or sampling to determine the possible source(s).   
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It is generally easiest to track the largest flow first, however if they are about the same, start 
with the inlet that is easiest, shortest, or with the least number of junctions.  Otherwise track 
those originating from areas with the greatest potential for illegal discharges based on the 
pollutant data and land use map. 

The source evaluation may include the following steps: 

 Review the drainage maps and identify key locations for physical inspections  along the 
main stream or storm drain  as well as the tributaries that are flowing into the storm 
drain 

 Review the drainage facilities maps within the problem area and locate the upstream 
connections and drainage basins; 

 Maintain notes of observations and interviews, as well as photographs, forms, items of 
evidence, and other documents in a formal dated Field Notebook.  Information should 
be entered in ink and legible for others to read.  If possible, each notation should also 
indicate the time of day it was entered to the nearest half-hour.  Corrections should be in 
ink, initialed and dated.  If additional information is entered at a later time, it should 
also be noted in the Field Notebook and dated as a subsequent entry in the Field 
Notebook. 

 Conduct an above ground physical inspection in the drainage area to see if a source can 
be readily identified.  Physical inspections of storm drains from manhole accesses, catch 
basins, and drainage channels may provide a safe and easy way to track underground 
flows upstream or to locate illicit connections.  By observing the differences in flows and 
appearances from one manhole to the next, it may be possible to identify a pathway for 
the pollutant. 

 During the inspection check catch-basins and gutters between manholes for evidence of 
flows such as runoff from steam-cleaning operations, car washing, irrigation runoff, etc. 
and look for evidence of recent or past discharges, such as wet or stained pavement or 
gutters. 

 Conduct a below ground physical inspection - Facilities that are large enough for 
personnel to enter can also be physically inspected, however, entry into these facilities 
requires strict adherence to health and safety procedures, including confined space entry 
procedures. 
In general, a space is defined as confined if it is not intended for human occupancy, has 
limited openings for entry or exit, and has insufficient natural or mechanical ventilation.  
Information on safety procedures can be found in many documents, including the 
Occupational Safety and Health Guidance Manual, National Institute for Occupational 
Safety and Health; OSHA Safety and Health Standards 29 CFR 1910 (General Industry), 
US Department of Labor, and Title 8 of the CCR, General Industry Safety Order. 
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Once underground, the storm drain system can be inspected for inlet connections or 
other conveyance that may be directing a discharge into the storm drain facility.  
Observations include any flows, staining, etching or any other signs of a discharge. 

Video Inspections 

In addition to using personnel to conduct underground inspections, closed circuit 
television (CCTV) inspections can also reveal evidence of illicit connections.  Robotized 
or mobile television cameras allow visual inspection of storm drains (pipes) too small or 
dangerous for personnel to enter.  Although an excellent method of identifying and 
documenting illicit connections, CCTV inspection carries higher costs for longer lengths 
of pipe unless equipment is owned or borrowed from neighboring agencies.   

 Once completed, evaluate the information and narrow the investigation based upon the 
results and repeat as necessary. 

Step Three - Monitoring 

Monitoring for illegal discharges and illicit connections may include the following steps: 

 Review the drainage maps and identify key locations for monitoring locations along the 
main stream or storm drain as well as the tributaries that are flowing into the storm 
drain. 

 Visit the identified sampling locations and determine their suitability for the 
investigation.  Items to consider include vehicle traffic, accessibility, flows within the 
channel, etc. 

 Conducting initial field screening monitoring 
Field screening consists of a series of qualitative field observations, flow measurement, 
and field analyses of selected water quality parameters.  Information relating to weather 
conditions, the amount of time since last rainfall/storm discharge, and type of 
stormwater conveyance facility should also be recorded.  Specific observations and 
results of the field water quality analyses are recorded on a standard field data sheet.  
The data sheet can also serve as a record of the field visit and should be completed for 
every site visit regardless of whether samples are collected or not. 

Qualitative field observations should be made during each site visit regardless of 
whether ponded or flowing water is observed or not.  Such observations are intended to 
provide a general assessment of the site and include variables like odor, water clarity, 
presence of floatables, visible deposits/stains, and biological status.  Evidence of present 
or past illegal discharges to a municipal storm drain system can often be ascertained by 
careful field observations.  Each field screening location should be photographed to 
provide additional information and documentation of site conditions.  While conducting 
observations, if evidence of hazardous materials or waste is suspected, appropriate 
safety precautions must be implemented.  If there is imminent danger, immediate 
notifications to the fire department should be made through 911.  Otherwise, notify 
appropriate AI or spill responder for follow-up action. 
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 Obtaining flow measurements.  Flow measurements should be obtained for each site 
visit.  Flows can be used to estimate pollutant mass loading, prioritize storm drains for 
future investigation, and/or identify significant changes in discharge that may be 
indicative of an illegal release upstream.  In the absence of a permanent flow 
measurement installation, several field methods may be employed to measure discharge 
rates. 

 Prepare a monitoring plan and identify the following: 
o Locations and descriptions of the sampling sites; 

o Types of analyses that will be conducted on the samples (nutrients, metals, coliform, 
etc); 

o Field crews and analytical laboratories that will be used; 

o Days and times that the samples will be collected; 

o Types of samples that will be collected (grab or composite); 

o Types of sample bottles that will be used (plastic, glass, etc.);   

o Types of preservatives that will be used; 

o Holding times that the samples must be analyzed within;   

o Types of Quality Assurance/Quality Control (QA/QC) that will be followed both in 
the field as well as within the laboratory; and  

o Chain of Custody procedures that will be followed. 

 Conduct  monitoring according to Sections 10.5.2.1 and/or 10.5.2.2 below 

Field Water Quality Analysis 
At the start of the investigation, characterization of a suspected illegal discharge source through 
field water quality analysis.  Both flow and concentration measurements are necessary to 
determine the mass emission of pollutant being discharged and assist Permittee staff to locate a 
source should there be more than one flow to the site. 

In following flows upstream, Permittee staff may find more than one flow converging into a 
manhole access or junction box.  In this case, Permittee staff can use color, clarity, or 
temperature to distinguish which flow should be followed to determine the source.  If these 
physical indicators are cannot be differentiated, field water quality sampling can be used to 
determine which is the likely flow source.  Water quality testing is also used to verify that a 
flow being investigated by Permittee staff shows the same characteristics as the original flow 
identified as being the problem.  When the source is identified, Permittee staff should also use 
field water quality testing to confirm that the source has the same characteristics as the original 
flow. 
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Dry weather flow sampling typically involves collection of grab samples using the following 
sampling procedures: 

 Inspect the sample container to confirm that it is clean and dry; 

 If practical, collect a grab sample from at about 60 percent of the stream depth (from the 
surface) in an area of maximum turbulence.  Avoid stagnant pools near the edge of 
flowing streams.  Enter the channel downstream of the sampling location and move 
upstream, disturbing as little of the bottom material as possible; 

 Rinse the sample container with the sample at least twice; 

 Carry the sample container out of the stream to a stable location where you can perform 
the field analysis; 

 Follow the field water quality analysis kit instructions for the test; 

 Record the qualitative observations and field testing results on the field data sheet for 
subsequent entry into the database.  Estimate the flow rate and note any deviations from 
the standard procedures (for whatever reason), and describe any unusual or noteworthy 
conditions or results in detail on the bottom of the sheet; 

 Water quality meters should be calibrated in the laboratory or office before field use.  
Calibration solutions should be protected from contamination and not be used after their 
expiration dates; 

 Field meters and cameras should be in proper working order. Make sure that batteries 
have sufficient voltage to power the equipment for the entire field trip. Recharge or 
replace them as necessary. Keep extra batteries in the instrument case. Probes should be 
inspected, cleaned and reconditioned regularly; 

 Clean and rinse sampling equipment after returning from the field.  Store clean 
equipment in clear polyethylene bags or storage cases; 

 Glassware used in the field (e.g., graduated cylinders for sample dilutions, test kit flasks 
and/or beakers) should be cleaned immediately after usage. Use laboratory detergent, a 
brush, and hot tap water or 10% Analytical Grade hydrochloric acid. Rinse three to four 
times with deionized water and wipe the outside of the glassware dry with a white 
paper towel. Dry in an inverted position. Store the dry glassware in the cabinets with 
stoppers intact (volumetric flasks) or in an inverted position (beakers). 

Sample Collection for Laboratory Testing 
Permittee staff may need to collect samples for analysis by a certified laboratory for water 
quality monitoring, confirmation sample for a cleanup or evidentiary sample in a civil or 
criminal case.  Reasons for laboratory analysis include: field test kits are not able to obtain 
results at low concentrations, confirmation of field results, or there is no field test kits for the 
pollutant of concern and no surrogate parameter. The duties for equipment maintenance and 
safety are the same as those described above. 
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Laboratory Sampling Procedures 

Laboratory samples are typically grab samples.  If a composite sample is required, it is best to 
use an automatic sampler unless for volatile organics.  Sample collection procedures are as 
follows: 

 Use appropriate containers.  Laboratories routinely provide pre-cleaned sample bottles 
with preservatives already added. 
o Rinse the container with the sample at least twice.  Do not rinse pre-cleaned, 

preserved containers, as the preservative will be lost. 

o Use the proper preservatives.  Use only analytical or higher grade reagents for 
preserving samples.  Store samples in an ice chest (at 4° C) until custody is 
transferred to the analytical laboratory directly or via contracted courier. 

o Avoid contaminating the sample.  Wear latex or vinyl gloves. 

 Collect a representative sample from the stream as described in above sampling 
procedures for field water quality analysis; 

 Record the qualitative observations and field testing results on the field data sheet, 
noting any deviations from standard procedures (for whatever reason), and describe any 
unusual or noteworthy conditions or results in detail on the bottom of the sheet; 

 Dispose spent reagents, reacted samples, and rinse solutions in the appropriate waste 
containers.  Upon returning to the office or laboratory, decant these wastes into the 
office or laboratory sewer unless otherwise instructed by the sewering agency.  Be sure 
to clean the equipment (recheck calibration if any results were questionable), and restock 
reagents (if necessary); 

 If filtering samples in the field for dissolved trace metals analysis, do not preserve with 
HNO3 until after the sample is filtered.  If field personnel are submitting unfiltered 
samples for dissolved trace metals analysis those samples should not be preserved with 
HNO3; 

 Samples collected for laboratory analysis should be submitted to the laboratory as soon 
as possible after collection.  Complete the following tasks: 
o Fill out the chain-of custody form making sure that the sample bottles are correctly 

labeled; 

o Carefully pack the sample bottles in the cooler; 

o Transport the samples to the laboratory; 

o Complete the chain-of-custody form to transfer the samples to the laboratory. 

 Samples should be analyzed using the same methods and detection limits as used by the 
Dry Weather Monitoring Program (See DAMP Section 11) to ensure comparable results. 
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Step Four – Document, Notify and Report 

Once the source investigation is completed it should be properly documented and followed up 
so that any identified sources are eliminated and necessary notifications are made. 

If an illegal discharge or illicit connection is found, the site visit should be documented and 
appropriate actions taken to ensure that the source of flow is eliminated.  If the flow originates 
in another jurisdiction, investigators should immediately inform the neighboring agency of the 
situation. 

If the source is still not found, and the discharge has ceased, the field investigation should 
document and map the location of the last observed flow so that the area can be further 
investigated at a later date. 

10.3 Education and Enforcement 

10.3.1 Introduction 
Enforcement actions are undertaken according to the adopted Water Quality Ordinances and 
accompanying Enforcement Consistency Guide (DAMP Section 4.0, Exhibits 4.II and 4.I). 
Water pollution cases may be handled administratively or in more serious instances, be 
prepared for prosecution by the Orange County District Attorney who may prosecute under the 
applicable sections of the Water Quality Ordinance, State Fish and Game Code, State Water 
Code, Uniform Fire Code, and Penal Code that address pollutant discharges. 

The Permittees have formally designated the staff responsible for carrying out the enforcement 
actions according to the Enforcement Consistency Guide and update these designations every 
year as a part of Program Effectiveness Assessment. 

As provided for in the Enforcement Consistency Guide, when selecting enforcement options, it 
is important that the Permittees ensure that violations of a similar nature are subjected to 
similar types of enforcement remedies.  Nonetheless, a more severe enforcement option may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance 
schedule. 

The Permittees generally utilize four types of remedies including: 

 Educational letters; 

 Administrative Remedies - Notices of Noncompliance, Administrative Compliance 
Orders, Cease and Desist Orders; 

 Criminal Remedies – Misdemeanors, Infractions, Issuance of Citations or Complaints; 
and 

 Other civil or criminal remedies as appropriate 
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10.3.2 Choosing the Type of Enforcement 
The Enforcement Consistency Guide provides a framework to the Permittees for selecting the 
type of enforcement that may be pursued. Some of the factors that influence this decision 
include: the duration and significance of the violation; cooperation and willingness of the 
responsible party to remedy the conditions; whether the incident is isolated or re-occurring; and 
whether the violation or potential impacts will affect or harm human health or the environment. 

Although the discussion below provides some guidelines on the use of various enforcement 
options and the Enforcement Consistency Guide is the primary reference for enforcement 
procedures and processes, each Permittee reserves the right to determine, by their own 
discretion, how to enforce each violation. 

10.3.2.1 Educational Letters 
Although the Authorized Inspectors primarily rely on the administrative remedies as discussed 
below, there are still a few occasions when an enforcement letter is appropriate. 

These situations may occur when: 

 An authorized inspector believes that the water pollution complaint may be valid, but 
does not have evidence to substantiate it; and/or 

 A second party, or resident, hires a contractor who causes an incident. In this case the 
contractor should receive the administrative remedy and the resident should receive an 
educational letter. 

A couple of examples include: 

 A complaint is filed against a private residence and, upon investigation, the authorized 
inspector determines that a contractor hired by the resident caused the violation. The 
appropriate action may be to issue the contractor a Notice of Noncompliance in the field 
and an enforcement letter to the resident. 

 A group of adjacent businesses are suspected of chronic violations, but several 
inspections produce no hard evidence.  An enforcement letter to each shop may be 
appropriate in this situation, to make the business owners/managers aware of exactly 
what the regulations are and why they should comply. 

Educational brochures, pamphlets, posters, magnets, etc. are included with the letter so that the 
responsible party has additional information regarding the proper handling/disposal of the 
materials involved in the complaint (e.g. pool water, concrete, dog waste, etc.). 

Proposed 2007 Orange Co Drainage Area Management Plan 
Illegal Discharges/Illicit Connections 10-40             July 21, 2006 

0031361



SECTION 10, ILLEGAL DISCHARGES/ILLICIT CONNECTIONS 
 

Educational materials include, but are not limited to, the following topics: 

 Carpet Cleaners  Pool Maintenance 

 Restaurant Cleaning  Waste Oil Collection 

 Automotive Service Center   Pest Control Products 

 Gas Station  Permitted Lot and Pool Drains 

 Horse and Livestock  Car Wash Fundraisers 

 Dog Waste 
 

10.3.2.2 Administrative Remedies  
The Permittees generally utilize four types of administrative remedies  

 Notices of Non-compliance – This is the least onerous enforcement tool and constitutes a 
basic request that the RP rectify the condition causing or threatening to cause non-
compliance with the Ordinance. 

The Notice of Non-compliance may be issued when one or more of the following 
circumstances exist: 
o The violation or potential impact is not significant and has been short in duration; 

o The RP is cooperative and has indicated a willingness to remedy the conditions; 

o The violation or potential impact is an isolated incident; and, 

o The violation or potential impact does not affect and will not harm human health or 
the environment. 

Prior to the issuance of an Administrative Compliance Order or a Cease and Desist 
Order to a responsible party (RP), the Permittee may consider issuing a Notice of Non-
compliance, which states the act or acts constituting the violation and directs that the 
violation be corrected.  The Notice of Non-compliance should provide the RP with a 
reasonable time period to correct the violation before further proceedings are brought 
against the RP.  However, a Notice of Non-compliance should not be the first 
enforcement method used if circumstances indicate that a more stringent enforcement 
method is appropriate. 
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 Administrative Compliance Orders – This is an appropriate enforcement tool in the 
following circumstances: 
o An actual condition of Non-compliance exists, but the condition cannot be remedied 

within a relatively short period of time 

o The owner of the property or facility operator has indicated willingness to come into 
compliance by meeting milestones established in a reasonable schedule 

o The violation causes a discharge to the storm drain system but does not pose an 
immediate threat to human health or the environment 

 Cease and Desist Orders – This is appropriate when the immediate action of the RP is 
necessary to stop an existing discharge, which is occurring in violation of the Ordinance.  
The cease and desist order may also be appropriately issued as a first step in ordering 
the removal of nuisance conditions, which threaten to cause an unauthorized discharge 
of pollutants if exposed to rain or surface water runoff.   

The cease and desist order may be issued when one or more of the following 
circumstances exist: 
o The violation or threat is immediate in nature and may require an emergency spill 

response or immediate nuisance abatement if left unattended; 

o The violation or threat exhibits a potential situation that may harm human health or 
the environment; 

o The AI's contacts with the property owner or facility operator indicate that further 
authority may need to be demonstrated before remedial action is forthcoming; and, 

o The AI's prior Notices of Non-compliance have not obtained a favorable response. 

 Other Administrative Procedures or Civil Actions  
o Where the Permittee has issued a local permit, the AI may elect to initiate 

administrative proceedings to suspend, revoke or modify the permit if the permit 
terms are violated or if changed conditions occur; and 

o In consultation with the Enforcing Attorney, the AI may also consider the use of an 
injunction or other civil enforcement proceedings. 

10.3.2.3 Criminal Remedies 
Criminal enforcement is appropriate when evidence indicates that the responsible party has 
acted willfully with intent to cause, allow to continue, or conceal a discharge in violation of the 
Ordinance. 

The Permittees generally utilize three types of criminal remedies 

 Issuance of Citation - Where criminal enforcement is indicated, and the AI witnesses the 
violation, the AI may cause issuance of a citation to the responsible party.  The citation 
shall include: 
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o The name and address of the violator 

o The provisions of the Ordinance violated 

o The time and place of required appearance before a magistrate 

The responsible party should sign the citation thereby promising to appear.  If the cited 
party refuses to sign the citation, the AI may cause the arrest of the discharger, or may 
refer the matter to the Enforcing Attorney for the filing of a criminal complaint and the 
issuance of a warrant for arrest. 

 Infractions - At the discretion of the Enforcing Attorney, misdemeanor acts may be 
treated as infractions.  Factors that the EA may use in determining whether the 
misdemeanor is more appropriately treated as an infraction may include but are not 
limited to: 
o The duration of the violation or threatened violation 

o The compliance history of the person, business or entity  

o The effort made to comply with an established compliance schedule 

o The existence of prior enforcement actions 

o The actual harm to human health or the environment from the violation 

An infraction is punishable by a fine of not more than $100 for a first violation, $200 for 
a second violation, and a fine not exceeding $500 for each additional violation occurring 
within one year. 

 Misdemeanors – Criminal enforcement is appropriate when the evidence indicates that 
the violator of the Ordinance has acted willfully with intent to cause, allow to continue 
or conceal a discharge in violation of the Ordinance. 

10.3.2.4 Administrative Hearings  
The ordinance provides for appeals of the Authorized Inspector’s decisions to a designated 
Hearing Officer.  The final decisions of Hearing Officers (or city counsel, if a hearing officer’s 
decision is not final or is appeal able to the city counsel) are appeal able to the court with proper 
jurisdiction under statutory review procedures. For further information on the administrative 
hearing process, see the Enforcement Consistency Guide (DAMP Section 4.0, Exhibit 4.I). 

10.4 Training and Outreach 
Education and training of municipal and/or other agency staff is one of the keys to a successful 
stormwater program. This is especially true with the ID/IC Program because the Permittees 
will be in the public eye when conducting inspections, investigation efforts and proceeding 
with enforcement actions.  To assist the responsible municipal and/or other agency staff in 
understanding the ID/IC Program, a number of different training modules have been or are 
being developed. 
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In addition to Permittee sponsored training, staff are also encouraged to attend training 
seminars or workshops related to stormwater management and water quality conducted by 
other organizations. 

In order to adequately address the different areas of the ID/IC Program, seven training 
modules have been developed and are included in Appendix B-10.   

The training modules include: 

 Program Management Training- Introductory (Exhibit B-10.I-A) 

This training module is targeted towards new stormwater program managers and 
addresses the overall program framework, objectives and approach.  Its goal is to help 
program managers gain a broader understanding of how the program is developed and 
implemented at a local level.  It also includes the tools necessary to: determine program 
responsibilities, conduct investigations, implement proper enforcement procedures and 
report incidents of non-compliance. 

 Program Management Training - Experienced (Exhibit B-10.I-B) 

This training module is generally targeted for experienced stormwater program 
managers and provides an annual refresher on the overall program framework, 
objectives and approach so that the managers understand how the program is 
implemented and reported on at a local level.  It also includes information on the goals, 
objectives and information needs for the Program Effectiveness Assessment. 

 Authorized Inspector Training - Introductory (Exhibit B-10.II-A) 

This training module is generally targeted for new authorized inspectors, spill 
responders and/or code enforcement officers and addresses the responsibilities of the 
field personnel implementing the ID/IC Program.  This training includes reporting 
requirements, spill response, inspection, clean-up and enforcement procedures.   

 Authorized Inspector Field Implementation (Exhibit B-10.II-B) 

This training module is targeted towards authorized inspectors, spill responders and/or 
code enforcement officers and addresses the responsibilities of the field personnel 
implementing the ID/IC Program.  This training module helps staff understand various 
difficult field situations that may be encountered by providing visual examples and 
explanations of BMP implementation, previous inspections and water pollution 
complaints/spill incident responses.  More specifically, it addresses these issues using 
“hands-on” case specific information and encourages exchange of experience and 
insight among inspectors/responders. 
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 Sewage Spill Response Training - Introductory (Exhibit B-10.III-A ) 

This training module is targeted towards municipal authorized inspectors or spill 
responders as well as sanitation/sanitary district and city utility staff responsible for 
responding to sewage spills and specifically focuses on the responsibilities of the field 
personnel in responding to sanitary sewer overflows (SSOs).  The training addresses a 
sewage spill from both the sanitation and municipal stormwater perspective and 
provides a framework for responders to follow to ensure that both sets regulatory 
requirements are met.  This module stresses the importance of inter-agency 
coordination, sanitary sewer overflow response plan and notification and reporting 
requirements. 

 “Hands-On” Sewage Spill Response Training - Experienced (Exhibit B-10.III-B) 

This training module is targeted towards experienced municipal authorized inspectors 
and spill responders as well as sanitation district staff and specifically focuses on the 
key steps involved when responding to sewage spills.  The training includes a 
classroom and field portion and walks the inspectors through a simulated sewage spill 
so that the responders can identify the key issues and understand how to respond.   

 Fire Department Activities (Exhibit B-10.IV) 

This training module was developed as a train the trainer module and is targeted 
towards fire department personnel.  The module provides an overview of the ID/IC 
program framework and focuses on fire department personnel responsibilities in 
implementing BMPs during non-emergency activities.  In addition, the module also 
provides BMP guidance during various types of emergency incidents. 

 Investigative Guidance Manual (Exhibit B-V) 

This training module is targeted towards authorized inspectors, spill responders and/or 
code enforcement staff responsible for responding to and investigating illegal 
discharges. The module provides detailed instruction on the use of the Model 
Investigative Guidance Manual and addresses: fundamental techniques necessary for 
conducting legally defensible investigations, investigative procedures, environmental 
sampling, photographs, and enforcement.  This module was conducted in a “hands-on” 
format which allows the attendees to participate in exercises for record keeping, 
hazards identification, environmental sampling, photography and enforcement. 

10.5 Definitions 
For the purposes of this program, the following definitions are provided: 

Illegal discharge - any discharge to a municipal separate storm sewer that is not composed 
entirely of stormwater and that is not covered by a National Pollutant Discharge Elimination 
System (NPDES) permit.  An illegal discharge or “prohibited discharge” refers to the disposal of 
non-stormwater materials such as paint or waste oil into the storm drain or the discharge of 
waste streams containing pollutants to the storm drain. 
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Illicit connection - an undocumented and/or unpermitted physical connection from a facility to 
the storm drain system. 

The following definitions of terms are relevant for sewage spills: 

 Sanitary Sewer System—A wastewater collection system including sewers, pipes, 
pumps or other conveyances that convey sewage wastewater (e.g. domestic, commercial 
and industrial wastewaters) to a treatment plant.  The sanitary sewer collection system 
also includes the temporary storage and conveyance facilities.   

 Sewage Collection Agency—City or any other public entity (e.g., water, sewer, sanitary, 
sanitation district) responsible for the operation, maintenance, repair and replacement of 
the sanitary sewer system (from a regulatory standpoint, considered as a wastewater 
discharger even if responsibility is placed with a regional treatment and disposal 
agency). 

 Sewage Spill/Sanitary Sewer Overflow (SSO) — Any spill, release, discharge or 
diversion of wastewater from a sanitary sewer system.  The definition has been 
expanded in recent years to include the discharges of treated (partial, secondary or to 
Title 22 standards) wastewater as well as other human wastes (e.g., septic tank 
overflows, etc.) that are explicitly prohibited from entering municipal storm drain 
system and subsequently the waters of the US.  Sewage spills/overflows, irrespective of 
source or level of processing, constitute an illegal discharge to the municipal storm drain 
system. 
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9.0 EXISTING DEVELOPMENT 

9.1 Program Summary 

9.1.1 Program Overview 
Stormwater runoff naturally contains numerous constituents; however, urbanization and urban 
activities (including industrial and commercial activities and general public activities in 
residential areas typically increase constituent concentrations to levels that may impact water 
quality. Pollutants associated with stormwater include sediment, nutrients, bacteria and 
viruses, oil and grease, metals, organics, pesticides, and gross pollutants (floatables). 

The Existing Development Program addresses implementation of BMPs to manage discharges 
from industrial facilities, selected commercial businesses, restaurants and food facilities, 
residential development, and common interest areas/homeowner associations (CIA/HOA).   
To address the five distinct sectors of existing development the program consists of five 
separate components: Industrial, Commercial, Food Facility, Residential, and CIA/HOA Model 
Programs, although due to sufficient similarities the industrial and commercial programs have 
been combined together for the description of program elements in this section.   

The objectives of the Model Existing Development Program are to provide the following: 

 A program framework for reducing the adverse impact that industrial/commercial sites 
and residential areas may have on water quality; 

 An iterative process to promote effective monitoring and response to problems as they 
are discovered, and  

 Methodologies to meet specific NPDES Permit requirements. 

The Program is intended to be implemented as described in Section A-9 of each Permittee’s 
Local Implementation Plan. Use of the procedures in the Model Program are intended to 
promote countywide consistency  among the Permittees, which provides for uniform receiving 
water quality protection and program effectiveness assessment. 

9.1.2 Program Commitments 
Program commitments can be summarized under two distinct program areas 
commercial/industrial (including food facilities) and residential and CIA/HOAs, as follow: 

Commercial/Industrial Facilities: 
 Inventory: An inventory of specified categories commercial/industrial sites must be 

established and maintained.  The inventory must include site characteristic, permitting, 
and watershed information and be updated annually. 

 Prioritization: Commercial/industrial facilities must be prioritized as High, Medium, or 
Low threat to water quality. There are mandatory High priority industrial  
(SAR and SDR) and commercial (SDR only) sits based upon site activity and proximity 
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to environmentally sensitive areas. Sites that are more distant from sensitive receiving 
waters are determined to be High, Medium, or Low priority based upon a consideration 
of size, activities, and likelihood of a pollutant discharge. 

 BMP Requirements: BMP requirements emphasize Pollution Prevention and Source 
Control BMPs.  BMP fact sheets have been compiled and are recommended for 
particular industrial and commercial activities. 

 Inspection: Inspection of commercial/industrial facilities must be performed to verify 
that BMPs are being implemented and maintained to protect water quality. Specified 
inspection frequencies are determined by the type of activity (industrial or commercial) 
and the prioritization of the site. 

 Enforcement: Compliance with ordinances must be enforced.  Any enforcement action 
must be consistent with the Enforcement Consistency Guide (i.e. involve consideration 
of water quality threat and harm, event duration and frequency and a site manager’s 
intent and cooperation). 

Residential and CIA/HOA, San Diego Region: 
 Inventory: A map-based inventory of residential and CIA/HOA areas, incorporating 

drainage and receiving water information, must be established and maintained. 

 Prioritization: There are mandatory High priority areas based upon certain activities and 
proximity to environmentally sensitive areas. 

 BMP Requirements: Minimum BMP requirements emphasize pollution prevention. BMP 
fact sheets have been complied and are recommended for particular residential 
activities.  An enhanced level of implementation and outreach is required in High 
priority areas. 

 Implementation: Baseline implementation involves jurisdiction-wide education and 
outreach. Enhanced Implementation involves geographically targeted outreach. 

 Enforcement: Compliance with ordinances must be enforced.  Any enforcement action 
must be consistent with the Enforcement Consistency Guide (i.e. involve consideration 
of water quality threat and harm, event duration and frequency and a site manager’s 
intent and cooperation). 

9.1.3 Regulatory Requirements 
Regulatory Framework for the Model Industrial/Commercial Program 
The Commercial/Industrial Model Program was developed in order to fulfill the 
Commercial/Industrial activity commitments and requirements of: 

 Sections IX and X of the Santa Ana Regional Water Quality Control Board Municipal 
NPDES Stormwater permit, Order No. R8-2002-0010 

 Sections F.3.b and F.3.c of the San Diego Regional Water Quality Control Board 
Municipal NPDES Stormwater permit, Order No. R9-2002-0001 
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The implementation of industrial storm water pollution reduction programs takes place at the 
Federal, State and local level.  Code of Federal Regulations Part 40 Section 122.26(a) (4) requires 
industrial stormwater dischargers to notify operators of municipal storm drain systems 
receiving industrial stormwater discharges.  Although the Regional Boards administer and 
enforce the Industrial and Construction Permit, in many cases, discharges in violation of the 
Industrial and Construction Permit may also be a violation of the Permittees’ Water Quality 
Ordinance.  When this occurs, the Permittees coordinate enforcement under their Water Quality 
Ordinance with the Regional Board.  

Regulatory Framework for the Model Food Facility Inspection Program 
The Food Facility Inspection Program was developed to fulfill the commitments and requirements 
of:  

 Section VI-7 of the Santa Ana Regional Water Quality Control Board Municipal NPDES 
Stormwater permit, Order No. R8-2002-0010. 

 Section F.3.c of the San Diego Regional Water Quality Control Board Municipal NPDES 
Stormwater Permit (SD Permit), Order No. R9-2002-0001. 

The program described in this section is intended to respond to the specific requirement within 
Santa Ana Order No. R8-2002-0010 referenced above, but at the same time attempts to bridge 
compliance requirements with those in San Diego Order No. 9-2002-0001. While the San Diego 
Order contains no specific requirement for a separate food facility inspection program, 
Permittees are required by Section F.3.c to inventory all eating establishments within their 
jurisdiction as high priority commercial sites/sources and inspect them on an “as needed” 
frequency. 

Regulatory Framework for the Model Residential Program 
The Residential Model Program fulfills the residential activity and related commitments 
and requirements of: 

 Section F.3.d of the San Diego Regional Water Quality Control Board Municipal NPDES 
Stormwater Permit (SD Permit), Order No. R9-2002-0001. 

These permits include requirements for either public education and outreach, or a specific 
residential component. The San Diego permit explicitly outlines a residential component; the 
Santa Ana permit is more general about residential requirements.  

Regulatory Framework for the Model Common Interest Area and Homeowners Association Activities Program 
The Common Interest Areas/Homeowners Associations (CIA/HOA) Activities Program was developed 
to fulfill the existing CIA/HOA activity commitments and requirements of:  

 Section F.6 of the San Diego Regional Water Quality Control Board Municipal NPDES 
stormwater Permit (SD Permit), Order No. R9-2002-0001. 

New developments containing CIA/HOA areas are also required to develop Water Quality 
Management Plans (WQMPs) in order to ensure that permanent post-construction BMPs are 
incorporated into the development.  Nevertheless, applicable portions of this program will also 
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apply to newly constructed developments once those developments are complete and are in the 
operation phase. 

9.1.4 Program Evaluation and Assessment 
In order to determine the effectiveness of the program element, every year the Permittees 
prepare an Annual Report  providing a comprehensive description of all of the activities they 
have conducted to meet the requirements of each component of the DAMP.  Permittees will be 
required to provide quantitative information and qualitative information (narrative) for the 
implementation of key elements of their Existing Development programs.  Collection and 
reporting of the key elements will allow for the identification of trends that can be evaluated to 
identify where modifications may be necessary to improve effectiveness. 

Key elements for reporting and assessment effectiveness include: 

 Number of BMPs implemented 

 Prioritization of facilities 

 Number and level of enforcement actions 

Once the determination is made that modifications are necessary to a program, a schedule for 
implementation of changes will need to be determined.  Once the modifications are in place, 
effectiveness assessment will continue as outlined in this section, and the iterative evaluation 
and improvement cycle will continue. 

Questionnaires have been developed to assist the Permittees in compiling their Annual Reports 
for each of the program elements.  Specific details are summarized in each of the model 
program sections, questionnaires and detailed instructions are provided in Appendix A-9.  
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9.2 Model Industrial/Commercial Program Details 
Implementation of this Program promotes countywide consistency among the Permittees and 
provides for uniform receiving water quality protection and program effectiveness assessment.  
This Program also provides each Permittee with the tools to develop jurisdictional 
implementation plans (see Appendices A-9.1 and A-9.2). 

The Program consists of six components as depicted in Figure 9-1, which represents the 
relationship of each component to the others and to the program as a whole.  Information 
gathered for each section of the Model Program supports subsequent sections. 

Figure 9-1  Commercial/Industrial Model Program Structure 
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The implementation of industrial storm water pollution reduction program is unique in that it 
takes place at the Federal, State and local level as illustrated in Figure 9-2.  Storm water 
regulations associated with the Federal Clean Water Act (CWA) require specific categories of 
industrial facilities, which discharge storm water associated with industrial activity (industrial 
storm water), to obtain an NPDES permit.  Those facilities which discharge industrial storm 
water either directly to surface waters or indirectly, through municipal separate storm drains, 
must be covered by a permit.   

Figure 9-2 Regulatory Framework Associated with Industrial Stormwater 
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In California, the SWRCB through the nine RWQCB administers the NPDES stormwater 
permitting program.  For industrial facilities the SWRCB elected to issue a statewide general 
permit that applies to all storm water discharges requiring a NPDES permit.   

Parallel to the State Industrial General Permit is individual NPDES permits issued by the 
Regional Boards to the municipal separate storm sewer system (MS4).  Two such permits have 
been issued to Orange County and the corresponding municipalities, one for the south County 
issued by the San Diego RWQCB and one for the north County issued by the Santa Ana 
RWQCB.  Common to both permits is the requirement to prepare an Industrial/ Commercial 
program, which requires the municipality to address industries covered by the State Industrial 
General Permit.  
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9.2.1  Source Identification and Facility Inventory 

9.2.1.1  Commercial/Industrial Facility Inventory Procedure 
This section describes procedures that are used to generate and maintain comprehensive 
inventories of commercial/industrial facilities operating within a Permittee’s jurisdiction.  The 
list of commercial/industrial facilities should be updated annually.   

The inventories serve as the basis for the prioritization, inspection, enforcement, and reporting 
elements of the program, and assist a Permittee in identifying which best management practices 
or controls should be implemented in order to reduce potential pollutant discharges to the 
storm drain system.  The steps involved in compiling necessary inventory information for 
commercial/industrial program are listed below.  The first three steps of the inventory process 
are the same for all Permittees, however the fourth step varies for San Diego and Santa Ana 
Permittees.   

 Identify the commercial/industrial facilities within the jurisdiction (using the regional 
and local information sources listed below) 

 Identify watershed where commercial/industrial facilities are located 

 Identify potential pollutants and activities with the potential to discharge pollutants 

 Identify any commercial/industrial that: 

o (San Diego Permittees) discharges into or is adjacent to an ESA.  Facilities that do 
discharge into or is adjacent to an ESA will also have to determine if the facility 
discharge includes pollutants of concern 

o (Santa Ana Permittees)  are tributary to and within 500 feet of an ASBS 

STEP 1- Identify Commercial/Industrial Facilities within Jurisdiction 

Industrial Facilities to be Included in the Inventory 
Industrial facilities within a Permittee’s jurisdiction must be inventoried.  This requirement is 
applicable to all types of industrial sites regardless of whether the industrial site is subject to the 
State General NPDES permit or other individual NPDES permit.  To properly identify which 
facilities should be included in the industrial inventory follow these procedures: 

 Review the complete list of Standard Industrial Classification (SIC) codes 
(http://www.swrcb.ca.gov/stormwtr/industrial.html) and assign each facility an SIC 
code.   

 Once SIC codes are assigned, consult United States Environmental Protection Agency 
(USEPA) guidance on specific categories of storm water discharges associated with 
industrial facilities.  The USEPA provides eleven categories of industrial facilities which 
may produce “storm water discharges associated with industrial activity”: 
(http://www.epa.gov/npdes/pubs/list.pdf )  These are listed in Table 9-1 at the end of 
this step. 
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 Consult Appendix A-9 for the specific SIC codes included in each of the categories 
outlined by USEPA.  

Commercial Facilities to be Included in the Inventory 
The range of facilities to be inventoried varies between the San Diego RWQCB and Santa Ana 
RWQCB jurisdictions: 

 Permittees in the San Diego RWQCB jurisdiction are only required to inventory those 
sites/sources shown in Table 9-2. 

 Permittees in the Santa Ana RWQCB jurisdiction are required to inventory only those 
commercial sites/sources shown in Table 9-3. 

If any commercial site/source listed in Table 9-2 or Table 9-3 is inventoried as an industrial 
site, it is not necessary to also inventory it as a commercial site/source.   

Information to be Collected 
Baseline information about the facility must be collected and entered into the 
Commercial/Industrial inventory spreadsheet (See Appendix A-9).  The baseline information 
includes: 

 Business name 

 Physical address 

 Mailing address  

 Contact information (names and phone numbers of key personnel) 

 SIC code (for industrial facilities) and narrative description of services/products 
provided 

 General industrial WDID number (if applicable)  

Refer to Section 9.2.2.3, Inventory Database Protocols and Maintenance, for a full accounting of 
additional information to be entered into the spreadsheet.  As much of this information as 
possible should be entered into the spreadsheet during the initial inventory and should be 
verified during inspections.  Following  inspections the inventory should be revised to included 
corrected or additional information.  

Sources of Inventory Information 
Several regional and local information sources have been identified by the County to provide 
the Permittees with existing data to populate the inventory spreadsheet.  The information 
sources are divided into two separate categories, Regional and Local.  

 The County of Orange will assist the Permittees by obtaining and distributing the data 
from the Regional sources.   

 Each Permittee will be responsible individually for obtaining the data from the Local 
sources. 
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 Each Permittee is ultimately responsible for populating its inventory spreadsheets with 
data from both sources.  Permittees should review databases, business listings, and other 
available sources to identify facilities currently operating within the Permittee’s 
jurisdiction.  Examples of regional and local sources include: 

Regional – to be obtained from the County 
 Orange County Fire Authority 

 Orange County Health Care Agency     

Local – to be obtained by each Permittee 
 SWRCB Regional Databases of Statewide General Industrial Permitted Facilities 

(http://www.swrcb.ca.gov/stormwtr/indpmt.html) 

 City Fire Departments 

 City Business Licensing and Permitting Offices 

 Chambers of Commerce  

 Local solid waste haulers 

 Commercially available business listing (e.g., Yellow Pages, Dun and Bradstreet 
database, etc.) 

 
Table 9-1  USEPA Categories of Industrial Facilities 

Category One (i):  Facilities with Storm Water Effluent Limitations or Toxic Effluent 
Standards 
Category Two (ii):  Manufacturing Facilities 
Category Three (iii):  Active or Inactive Mineral, Metal, Oil and Gas Mining or Extraction 
Facilities 
Category Four (iv):  Hazardous Waste, Treatment or Disposal Facilities 
Category Five (v):  Landfills 
Category Six (vi):  Recycling Facilities 
Category Seven (vii):  Steam Electric Plants 
Category Eight (viii):  Transportation Facilities 
Category Nine (ix):  Treatment Works 
Category Ten (x):  Construction Activity* 
Category Eleven (xi):  Light Industrial Activity 
*Although Category Ten (x), Construction Activity is included in the definition of  “storm water discharges 
associated with industrial activity”, construction activities require construction storm water permits, not industrial 
storm water permits, under the NPDES Storm Water Program.  Refer to the Construction Model Program (Section 
8.0) for further guidance. 
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Table 9-2  San Diego RWQCB Jurisdiction High Priority Commercial 
Sites/Sources to be Inventoried1,2 

 
Automobile mechanical repair, maintenance, fueling, or cleaning 
Airplane mechanical repair, maintenance, fueling, or cleaning 
Boat mechanical repair, maintenance, fueling, or cleaning 
Equipment repair, maintenance, fueling, or cleaning 
Automobile and other vehicle body repair or painting 
Mobile automobile or other vehicle washing 
Automobile (or other vehicle) parking lots and storage facilities 

Retail or wholesale fueling 
Pest control services3

Eating or drinking establishments4

Mobile carpet, drape or furniture cleaning3

Cement mixing or cutting 
Masonry 
Painting and coating 
Botanical or zoological gardens and exhibits 
Landscaping 

Nurseries and greenhouses 
Golf courses, parks and other recreational areas/facilities 
Cemeteries 
Pool and fountain cleaning 
Marinas 
Port-a-Potty servicing 
1. SDRWQCB Permittees are also responsible for identifying and inventorying other high priority commercial 

sites/sources that may contribute a significant pollutant load to the MS4, are tributary to a 303(d) impaired water 
body, where the site or source generates pollutants for which the water body is impaired, and are within or directly 
adjacent to or discharging directly to a coastal lagoon or other receiving water within an environmentally sensitive 
area (ESA). 

2. For the purposes of this program, sources/activities are considered to be associated with businesses that provide 
services related to the particular source/activity.  For example, landscaping may include landscaping businesses 
such as retailers, installers, and maintenance.  Automobile parking lots and storage facilities may include car 
dealerships, car rental companies, RV storage lots, and facilities or businesses (e.g. shopping malls) with large 
parking areas.  

3. Businesses that may operate within several cities but are housed/have offices in another city are assumed to be 
formally inventoried within the home city.  

4. Note that although eating and drinking establishments are explicitly covered in the Commercial component section 
of the San Diego RWQCB permit, Permittees in this jurisdiction are NOT required to conduct inventory and 
inspection procedures for these facilities.  These responsibilities will be undertaken by the County Health Care 
Agency which is required to implement the Existing Development – Restaurant Inspection Program within this 
jurisdiction.  This program involves at a minimum an annual inventory of these facilities and inspection on an 
annual basis.   
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Table 9-3   Santa Ana RWQCB Jurisdiction Commercial Sites/Sources to be 
Inventoried1, 2

Automobile mechanical repair, maintenance, fueling, or cleaning 
Automobile and other vehicle body repair or painting 
Mobile automobile or other vehicle washing3

Mobile carpet, drape or furniture cleaning3

Mobile high pressure or steam cleaning3

Painting and coating 
Nurseries and greenhouses 
Landscape and hardscape installations 
Pool, lake and fountain cleaning3

Eating and drinking establishments4

1. SARWQCB Permittees are also responsible for identifying and inventorying other commercial sites/sources that 
may contribute a significant pollutant load to the MS4, are tributary to and within 500 feet of an area defined by the 
Ocean Plan as an Area of Special Biological Significance. 

2. For the purposes of this program, sources/activities are considered to be associated with businesses that provide 
services related to the particular source/activity.  For example, landscaping may include landscaping businesses 
such as retailers, installers, and maintenance.  Automobile parking lots and storage facilities may include car 
dealerships, car rental companies, RV storage lots, and facilities or businesses (e.g. shopping malls) with large 
parking areas.  

3. Businesses that may operate within several cities but are housed/have offices in another city are assumed to be 
formally inventoried within the home city. 

4. Note that eating and drinking establishments in the Santa Ana RWQCB jurisdiction are not explicitly covered in the 
Commercial component section of the permit.  However, Santa Ana Permittees are required to implement the 
Existing Development – Restaurant Inspection Program required by Section VI (Legal Authority/Enforcement) 
of the Santa Ana permit.  This program involves at a minimum an annual inventory of these facilities and 
inspection as determined by the prioritization process outlined in Section 9.4.3.  Based on these 
requirements, eating and drinking establishments should be incorporated into this program along with the 
other listed commercial sites/sources.  

 

STEP 2- Identify Watershed to which Commercial/Industrial Facility Discharges are Tributary 

For each commercial/industrial facility identified, the watershed(s) in which the facility is 
located must be determined and included in the inventory. 

Proposed 2007 Orange Co Drainage Area Management Plan 9-11 July 21, 2006 
Existing Development 

0031379



SECTION 9, EXISTING DEVELOPMENT 
 
 
Orange County contains thirteen watersheds, which are summarized in Table 9-4 and 
illustrated in Figure 9-3.  It should also be noted that ocean sections along the shore of a 
watershed are still considered a part of that watershed.  
 

Table 9-4  Orange County Watersheds 

Region Watershed 
San Gabriel/Coyote Creek 
Anaheim Bay/Huntington Harbour 
Santa Ana River 
Newport Bay 

Santa Ana 
RWQCB 

(Region 8) 
Newport Coastal Streams 
Laguna Coastal Streams 
Aliso Creek 
Dana Point Coastal Streams 
San Juan Creek 
San Clemente Coastal Streams 

San Diego 
RWQCB 

(Region 9) 

San Mateo Creek 
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Figure 9-3  Watershed Boundary Map for Orange County  

 
 

 
 
 
 

STEP 3- Identify Potential Pollutants and all Activities with the Potential to Discharge 
Pollutants 

The potential pollutant generating activities and/or potential pollutants for each 
commercial/industrial facility will be identified and included in the inventory. A list of 
commercial/industrial activities that have the potential to generate pollutants and their 
corresponding pollutants are presented in Table 9- 5. 

NNeewwppoorrtt  CCooaassttaall  SSttrreeaammss  
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Table 9-5  Potential Pollutants Generated by Commercial/Industrial Activities  
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Automobile mechanical repair, maintenance, fueling, or 
cleaning X X X X   X X     

Airplane mechanical repair, maintenance, fueling, or cleaning X X X X   X X     
Boat mechanical repair, maintenance, fueling, or cleaning X X X X   X X     
Equipment repair, maintenance, fueling, or cleaning X X X X   X X     
Automobile and other vehicle body repair or painting     X X     X     
Mobile automobile or other vehicle washing X X X     X X     
Automobile (or other vehicle) parking lots and storage facilities    X   X   X    
Retail or wholesale fueling     X X X   X     
Pest control services                 X 
Eating or drinking establishments   X   X  X X X X X 
Mobile carpet, drape or furniture cleaning X     X           
Cement mixing or cutting X                 
Masonry X                 
Painting and coating     X X     X     
Botanical or zoological gardens and exhibits X X     X X   X X 
Landscaping and hardscape installations X X     X X   X X 
Nurseries and greenhouses X X     X X    X X 
Golf courses, parks and other recreational areas/facilities X X     X X   X X 
Cemeteries X X     X X   X X 
Pool, fountain, and lake cleaning   X X X X X   X   
Marinas     X X X X X X   
Port-a-Potty servicing   X     X X   X   
1 This includes all toxic materials other than pesticides. 
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STEP 4- Identify any Commercial/Industrial Facilities Located Adjacent to and/or 
Discharging to an Environmentally Sensitive Water Body or Area of Special Biological 
Significance 
Determine if commercial/industrial facilities may potentially impact a water body considered 
to be environmentally sensitive water body (ESA) or Area of Special Biological Significance 
(ASBS).  The extent of this determination depends on whether the Permittee is in the San Diego 
RWQCB or Santa Ana RWQCB jurisdiction.  Specific guidance is presented below. 

San Diego RWQCB Jurisdiction 
In the San Diego area the Permittees must determine whether the facility is adjacent to and/or 
discharging to an ESA, and if that ESA is a 303(d) listed water body, is the does the facility have 
the potential to discharge pollutants of concern. 

ESA Identification 
An ESA exists if any of the following designations have been applied to the water body of 
concern: 

 Clean Water Act 303(d) listed impaired water body (see Table 9-6) 

 Areas designated as Areas of Special biological Significance (ASBS) by the SWRCB 

 Water bodies designated with the RARE beneficial use by the SWRCB 

 Water bodies located within areas designated as preserves or equivalent under the 
Natural Community Conservation Planning Program  

 Areas designated as Critical Aquatic Resources 

 Any other equivalent ESAs that contain water bodies which have been identified to be of 
local concern. 

The map provided by the County (see Appendix A-9) may be used to assist in the identification 
and classification of commercial/industrial facilities to determine if they potentially impact an 
ESA. 

Directly Adjacent Definition 
A facility is considered “directly adjacent” when located within 200 feet of an Environmentally 
Sensitive Area (ESA).  A facility is “discharging directly to” an ESA when discharge from a 
drainage system that is composed entirely of flows from the subject facility or activity enters an 
ESA.  Alternatively, discharge from an urban area that co-mingles with downstream flows prior 
to an ESA is not subject to this requirement. 

Pollutants of Concern Identification 
In order to complete the inventory of commercial/industrial facilities, it must be determined 
whether any facility activities have the potential for discharging pollutants of concern to a 
303(d) listed water body for which the water body is impaired.  For example, does the activity 
discharge heavy metals into a heavy metal impaired water body? 
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The Permittee must combine the information collected in Step 3 (identification of pollutants 
from the commercial/industrial business) and cross-reference it with the information from 
Table 9-6 regarding impaired water bodies and associated pollutants of concern to determine if 
the business is discharging the pollutant of concern. 

Santa Ana RWQCB Jurisdiction 
In the Santa Ana region the Permittees must determine whether the facility is adjacent to 
and/or discharging to an ASBS. 

An ASBS is a designation applied by the SWRCB.  The map provided by the County (see 
Appendix A-9) may be used to assist in the identification and classification of 
commercial/industrial facilities to determine if they potentially impact an ASBS. 

A facility is considered ”directly adjacent” when located within 500 feet of an ASBS. A facility is 
discharging directly to an ASBS when discharge from a drainage system that is composed 
entirely of flows from the subject facility or activity enters an ASBS.  Alternatively, discharge 
from an urban area that co-mingles with downstream flows prior to an ASBS is not subject to 
this requirement. 
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Table 9-6 Waterbody Pollutants of Concern 
 

 

Region Orange County Water Body Watershed 
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Anaheim Bay C  X  X     
Bolsa Chica   X       
Buck Gully Creek H X        
Huntington Beach State Park C X        
Huntington Harbour D X X  X     
Los Trancos Creek (Crystal Cove Creek) H X        
Newport Bay, Lower G  X  X     
Newport Bay, Upper (Ecological Reserve)  G  X  X     
Santiago Creek Reach 4 E         
San Diego Creek, Reach 1 F X   X     
San Diego Creek, Reach 2 F  X   X    
Seal Beach A X        
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Silverado Creek E X      X  
Aliso Creek (Mouth) J X        
Aliso Creek (20 miles) J X  X  X    
Dana Point Harbor K X        
Pacific Ocean Shoreline, Aliso Beach HAS J X        
Pacific Ocean Shoreline, Dana Point HAS K X        
Pacific Ocean Shoreline, Laguna Beach and San Joaquin Hills HSAs I X        
Pacific Ocean Shoreline, Lowe San Juan HAS L X        
Pacific Ocean Shoreline, San Clemente HAS M X        
Prima Deshecha Creek M   X     X 
San Juan Creek (lower one mile) L X        
San Juan Creek (Mouth) L X        
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Segunda Deshecha Creek M   X     X 
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                                                    Intentionally Blank
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9.2.1.3 Inventory Database Protocols and Maintenance 
The Permittee will be inspecting commercial/industrial facilities at the frequencies 
specified in Section 9.2.4 of this Model Program. The inspections provide current 
information on commercial/industrial facilities that is used to annually update the 
inventory database and map of commercial/industrial facilities.  Information that 
should be collected during the inspection and included in the inventory database 
includes:  

Characteristic or Criteria  Information Collected or Verified

Business Name  Business Name 
Physical Address Information  Street Number, Street Direction, Street Name, 

Street Suffix, City or Unincorporated Area, Zip 
Code, Business Phone Number, Business Fax 
Number, email address, APN. 

Mailing Address Information  Street Number, Direction, Street Name, Street 
Suffix, Suite Number/Letter, City or 
Unincorporated Area, Zip. 

Business Contact Name  Full Name of Owner, Operator, Manager, etc. 
Emergency Contact  24 hour Emergency Contact Phone Number 
Lot Size  Total Square Feet of Lot (or if Multi-Tennant Lot: 

Enter Total Square Feet of Business). 
SIC Code  SIC Code 1 and Other Pertinent SIC Codes if 

Applicable. 
Industrial-Specific Info  WDID Number (Statewide Industrial Permit), Is 

Facility Subject to SARA Sect. 313, Title III? 
Commercial-Specific Info  Description of Commercial Activity 
Watershed  The hydrologic unit within the Permittee’s 

jurisdiction where the facility resides, Longitude 
and Latitude. 

GIS Information (optional)   Latitude, Longitude, etc. 
Local Licensing/Permits   Business License Number, Special Permits, etc. 
Potential pollutants   Outcome of Step 3 
Adjacent to and/or Discharge   Outcome of Step 4 
to ESA/ASBS 
Pollutants of concern into   Outcome of Step 4 (SDRWQCB only) 
an ESA 
Comments/Notes  
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9.2.2  Prioritization for Inspection 

9.2.2.1  Introduction 
This section outlines the procedures for prioritizing commercial/industrial facilities for 
inspection frequency, based on the threat to water quality.  Potential threats to water 
quality at each commercial/industrial facility can be determined by evaluating a variety 
of site-specific factors according to the criteria outlined below.  Priorities may be high, 
medium or low. 

The prioritization processes for commercial and industrial facilities are discussed 
separately in this section.  Although the processes are similar, specific permit 
requirements necessitate that commercial and industrial facilities be prioritized 
separately.   

9.2.2.2  Prioritization of Industrial Facilities 
Prioritization involves two phases:  

 Initially classifying a facility as being a high, medium or low priority for 
inspection based on site information; and  

 Subsequently confirming or reclassifying the facility based on inspections, field 
observations and additional information.   

The first phase can be accomplished administratively using the data provided in the 
inventory of industrial facilities.  The latter phase is completed following the initial 
inspection of each industrial facility.  

Initial Prioritization 
The following industrial facilities are mandatory high priority facilities: 

San Diego RWQCB Jurisdiction 
 Facilities subject to section 313 of Title III of the Superfund Amendments and 

Reauthorization Act of 1986 (SARA). 

 Facilities which are tributary to a Clean Water Act Section 303(d) impaired water 
body, where the facility generates pollutants for which the water body is impaired. 

 Facilities within or directly adjacent to (i.e. within 200 feet) or discharging directly 
to a  receiving water within an Environmentally Sensitive Area (ESA). 

 Facilities subject to the state Industrial General Permit (excluding those facilities 
that have been approved for a No Exposure Certification). 

 All other facilities that the Permittee determines are contributing significant 
pollutant loading to its MS4, regardless of whether such facilities are covered 
under the statewide General Industrial Permit or other NPDES permits. 
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Santa Ana RWQCB Jurisdiction 

 Facilities subject to section 313 of Title III of the Superfund Amendments and 
Reauthorization Act of 1986 (SARA). 

 Facilities which are tributary to or directly adjacent to (i.e. within 500 feet) an area 
defined by the Ocean Plan as an Area of Special Biological Significance (ASBS). 

 Facilities subject to the state Industrial General Permit. 

 Facilities with a high potential for, or history of, unauthorized, non-storm water 
discharges. 

In addition to the industrial facilities noted above, the Permittee should review other 
facilities to determine whether they should be high priority sites. In some cases, the 
Permittees may not have all the required information necessary to properly evaluate a 
facility for prioritization.  In this case, a preliminary site visit may be warranted such 
that the Permittee can collect the needed information and verify the prioritization.  

A ranking system using the following criteria is used to prioritize the sites: 

 Type of activity (SIC code) 

 Materials used in the industrial process 

 Type(s) and quantities of waste products generated 

 Potential for discharge of pollutants 

 Non-stormwater discharges 

 Size of the facility (% impervious surface) 

 Proximity to a receiving water bodies 

The ranking criteria and scores have been provided in Table 9-7 below.  The 
recommended prioritization may be adjusted within a LIP to fit the needs of individual 
Permittees.  The sum from each line item is the total ranking for a specific Industrial 
Facility.  If the total ranking is equal to or greater than 25, then a high priority is 
assigned.    If the total ranking is less than 25 but equal to or greater than 15, then a 
medium priority is assigned. If the total ranking is less than 15, then a low priority is 
assigned.  Each prioritized facility should be inspected at a minimum in accordance with 
the inspection schedule presented below in Section 9.2.4. 

Field Verification of Prioritization 
After initial prioritization, the Permittee should perform facility inspections; 
subsequently, each site is re-evaluated to determine whether the initial prioritization 
was adequate.  Facilities possessing a No Exposure Certification (NEC) may be eligible 
for a lesser priority classification.  Permittees should contact the RWQCB to obtain 
information regarding which facilities have NECs. 
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Table 9-7 Ranking System for Prioritization of Industrial Facilities 
Category 0     1                               2 3 4 5 Score 

Area/Activity 
Pollutant Generation 
Unlikely -  0% activities 
outdoors 

Pollutant Generation 
Possible -  0-25% activities 

outdoors 
 Pollutant Generation Likely - 25-

75% activities outdoors  
Pollutant Generation Highly 

Likely - >75% activities
outdoors

  

Raw Materials Used 

No raw materials used or 
no ability to generate 
pollutants (e.g., all 
materials kept indoors or 
properly stored outdoors) 

Minimal used, likely to 
generate pollutants (e.g., 
nearly all materials kept 

indoors or properly stored 
outdoors) 

 

Some used or stored at this 
facility, possible to generate 

pollutants ((e.g., some materials 
not fully covered during storage 

or some material may 
occasionally be left uncovered 

outside)) 

  
Materials are routinely stored 

or handled outdoors and 
discharge may carry pollutants 

to storm drains (e.g., routine 
outdoor storage of uncovered 

raw materials)

  

Wastes Generated 
(Pollutants of Concern) 

Pollutants of concern not 
generated or are properly 
disposed 

     
Pollutants of concern are 

generated and improperly 
disposed 

  

Pollutant Discharge Potential All identified BMPs are 
fully implemented   All identified BMPs are partially 

implemented 
None of the identified BMPs 

are implemented, or unknown   

Non-Stormwater Discharges 
No known non-stormwater 
discharges, all programs 
implemented 

  
Suspected non-stormwater 

discharges may be occurring, 
but not observed 

Non-stormwater discharges 
have been observed and/or 

verified
  

Size of Facility   Small (<5,000 square feet)  Medium (>5,000 - <100,000 
square feet) Large (>100,000 square feet)   

Proximity to ESA Water Body 
(San Diego Permit ONLY)   Low (>I mile from ESA)  Medium (> 200 feet, < 1 mile 

from ESA) 
*High (direct discharge or 

adjacent – within 200 feet)   

Proximity to ASBS (Santa 
Ana Permit ONLY)   Low (>I mile from ASBS)  Medium (> 500 feet, < 1 mile 

from ASBS) 
*High (direct discharge or 

adjacent – within 500 feet)  

* Facilities with a high proximity to and ESA or ASBS are automatically considered to be high priority facilities. 
If the total ranking is equal to or greater than 25, then a high priority is assigned.    
If the total ranking is less than 25 but equal to or greater than 15, then a medium priority is assigned. 
If the total ranking is less than 15, then a low priority is assigned. 
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9.2.2.3 Prioritization of Commercial Facilities 

San Diego RWQCB Jurisdiction 
Permittees within the San Diego RWQCB jurisdiction are NOT required to prioritize 
commercial facilities.  However, they are required to inventory a set of pre-determined 
high priority commercial facilities/activities.  See Table 9-2 for a list of those commercial 
facilities/activities that are automatically considered “high priority” within the San 
Diego RWQCB jurisdiction.  However, if field observations, monitoring data or 
complaints indicate that another commercial site/source may contribute a significant 
pollutant load, the site should be inspected and ranked in accordance with the 
prioritization scheme outlined below, or as adjusted within an individual LIP.   

Santa Ana RWQCB Jurisdiction 
Permittees within the Santa Ana RWQCB jurisdiction are required to prioritize 
commercial facilities.  See Table 9-3 for a list of those commercial facilities/activities that 
must be inventoried and prioritized within the Santa Ana RWQCB jurisdiction. 
However, these are NOT automatically considered “high priority”. 

Prioritization for commercial facilities in the Santa Ana RWQCB jurisdiction involves 
two phases:  

 Initially classifying a facility as being a high, medium or low priority for inspection 
based on site information; and  

 Subsequently confirming or reclassifying the facility based on inspections, field 
observations and additional information.   

Initial Prioritization 
The first phase can be accomplished administratively using the data provided in the 
inventory of commercial/industrial facilities.  The latter phase will be completed 
following the initial inspection of each commercial/industrial facility.   

Santa Ana RWQCB Permittees must consider the following site attributes to evaluate the 
potential threat to water quality and subsequent inspection priority for commercial 
facilities: 

 Type of Commercial Activity 

 Magnitude of Commercial Activity 

 Location of Commercial Activity 

 Potential for Discharge of Pollutants to the MS4 

 History of Un-Authorized Stormwater Discharges 

The ranking criteria and scores have been provided in Table 9-8 below.  The 
recommended prioritization may be adjusted within a LIP to fit the needs of individual 
Permittees.  The sum from each line item is the total ranking for a specific Commercial 
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facility.  If the total ranking is equal to or greater than 20, then a high priority is 
assigned.    If the total ranking is less than 20 but equal to or greater than 10, then a 
medium priority is assigned. If the total ranking is less than 10, then a low priority is 
assigned.  Each prioritized facility should be inspected at a minimum in accordance with 
the inspection schedule presented below in Section 9.2.4.1. 

 

Field Verification of Prioritization 
Initially, the Permittees may not have all the required information necessary to properly 
evaluate a facility for prioritization.  In this case, a preliminary site visit may be 
warranted such that the Permittee can collect the needed information and verify the 
prioritization.  Facilities possessing a No Exposure Certification (NEC) may be eligible 
for a lesser priority classification.  An NEC designation must be accomplished through 
the jurisdictional regional board and is awarded if the facility meets the No Exposure 
criterion.    
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Table 9-8 
Ranking System for Prioritization of Commercial Facilities 

Category 0     1                              2 3 4 5 Score 

Area/Activity 
Pollutant Generation 
Unlikely -  0% activities 
outdoors 

Pollutant Generation 
Possible -  0-25% activities 

outdoors 
 Pollutant Generation Likely - 25-

75% activities outdoors  
Pollutant Generation Highly 

Likely - >75% activities
outdoors

  

Pollutant Discharge Potential All identified BMPs are 
fully implemented   All identified BMPs are partially 

implemented 
None of the identified BMPs 

are implemented, or unknown   

Non-Stormwater Discharges 
No known non-stormwater 
discharges, all programs 
implemented 

  
Suspected non-stormwater 

discharges may be occurring, 
but not observed 

Non-stormwater discharges 
have been observed and/or 

verified
  

Size of Facility   Small (<5,000 square feet)  Medium (>5,000 - <100,000 
square feet) Large (>100,000 square feet)   

Proximity to ASBS    Low (>I mile from ASBS)  Medium (> 500 feet, < 1 miles 
from ASBS) 

*High (direct discharge or 
adjacent – within 500 feet)  

* Facilities with a high proximity to and ASAB are automatically considered to be a high priority facilities 
If the total ranking is equal to or greater than 20, then a high priority is assigned.    
If the total ranking is less than 20 but equal to or greater than 10, then a medium priority is assigned.  
If the total ranking is less than 10, then a low priority is assigned. 
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 9.2.3  Best Management Practice (BMP) Implementation 
The purpose of this section is to identify those BMPs best suited for deployment at a 
commercial/industrial facility based upon the type of facility and activities that are conducted 
on-site.   

9.2.3.1  BMP Implementation 
BMPs are crucial to the success of storm water pollution control.  In order to be effective, BMPs 
must be appropriate to the application and properly implemented.  If the desired result is not 
being achieved, the BMPs should be assessed and modified or, if necessary, changed.  The 
change could mean utilizing a new BMP technology or use of an existing BMP technology.  
BMPs must be selected that are appropriate to prevent or mitigate pollution generated from the 
specific activities at the site, and should be selected based on the information gained from 
facility inspections.  

Each Permittee should require the implementation of any number of the designated BMPs at 
each commercial/industrial facility based on site-specific conditions in order to limit that 
facility’s impact upon receiving water quality.  If particular BMPs are infeasible at any specific 
site, other equivalent BMPs should be implemented.  Permittees may find it necessary to 
develop a schedule for implementation of the BMPs.  In addition, each Permittee may require 
implementation of additional controls for commercial/ industrial facilities tributary to 303(d) 
impaired water bodies (where a site generates pollutants for which the water body is impaired) 
or discharging directly to coastal lagoons or other receiving water bodies within 
environmentally sensitive areas.  Where applicable, additional controls are identified in the fact 
sheets as optional.  

Pollution prevention controls will be used as the first line of defense and include measures such 
as staff training and public education.  For the purposes of this Model Program, pollution 
prevention is defined as any practice that reduces or eliminates the creation of pollutants.  
Reducing the amount of wastes generated by training employees to create as little waste as 
possible while performing daily activities is an example of pollution prevention.  Source 
controls will be implemented to further reduce the amount of water and pollutants released into 
the environment resulting from commercial/industrial activities.  

9.2.3.2 BMP Activity Fact Sheets 
Model BMP fact sheets have been compiled and include a description of specific minimum 
source control BMPs for common industrial and commercial activities that may discharge 
pollutants (see Appendix A-9).  Specific BMP recommendations may be adjusted within an 
individual LIP. Where applicable, optional controls have been identified that should be 
considered for implementation at high priority facilities.    

Typically each fact sheet contains the following sections: 

 Pollution Prevention 

 Suggested Best Management Practices 
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 Training 

 References and Resources 

Common Commercial/Industrial activities/sources and their corresponding BMP fact sheets 
are presented in Table 9-9. 

 
 

Table 9-9  Commercial/Industrial Activities/Sources and Corresponding Fact Sheets 
Activities/Sources1 Fact Sheets 

Automobile mechanical repair, 
maintenance, fueling, or 
cleaning 

IC18.  VEHICLE AND EQUIPMENT FUELING 
IC19.  VEHICLE AND EQUIPMENT MAINTENANCE AND REPAIR 
IC20.  VEHICLE AND EQUIPMENT WASHING AND STEAM 

CLEANING 
Airplane mechanical repair, 
maintenance, fueling, or 
cleaning 

IC1.    AIRPLANE MAINTENANCE AND REPAIR 
IC18.  VEHICLE AND EQUIPMENT FUELING 
IC19.  VEHICLE AND EQUIPMENT MAINTENANCE AND 

REPAIR 
IC20.  VEHICLE AND EQUIPMENT WASHING AND 

STEAM CLEANING 
Boat mechanical repair, 
maintenance, fueling, or 
cleaning 

IC13.  OVER WATER ACTIVITIES 
IC18.  VEHICLE AND EQUIPMENT FUELING 
IC19.  VEHICLE AND EQUIPMENT MAINTENANCE AND REPAIR 
IC20.  VEHICLE AND EQUIPMENT WASHING AND STEAM 

CLEANING 
Equipment repair, 
maintenance, fueling, or 
cleaning 

IC18.  VEHICLE AND EQUIPMENT FUELING 
IC19.  VEHICLE AND EQUIPMENT MAINTENANCE AND REPAIR 
IC20.  VEHICLE AND EQUIPMENT WASHING AND STEAM 

CLEANING 
Automobile and other vehicle 
body repair or painting 

IC14.  PAINTING, FINISHING, AND COATINGS OF VEHICLES, 
BOATS, BUILDINGS, AND EQUIPMENT 

IC19.  VEHICLE AND EQUIPMENT MAINTENANCE AND REPAIR 
Mobile automobile or other vehicle washing IC20.  VEHICLE AND EQUIPMENT WASHING AND STEAM 

CLEANING 
Automobile (or other vehicle) 
parking lots and storage 
facilities 

IC15.  PARKING AND STORAGE AREA MAINTENANCE 

Retail or wholesale fueling IC18.  VEHICLE AND EQUIPMENT FUELING 
Pest control services IC7.    LANDSCAPE MAINTENANCE 

IC21.  WASTE HANDLING AND DISPOSAL 
Eating or drinking 
establishments IC22.  EATING AND DRINKING ESTABLISHMENTS 

Mobile carpet, drape or furniture cleaning IC4.  CARPET CLEANING 
Cement mixing or cutting IC5.  CONCRETE AND ASPHALT PRODUCTION, APPLICATION, AND 

CUTTING 
Masonry IC5.  CONCRETE AND ASPHALT PRODUCTION, APPLICATION, 

AND CUTTING 
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Table 9-9  Commercial/Industrial Activities/Sources and Corresponding Fact Sheets 
Building Maintenance and Light Construction IC3.  BUILDING MAINTENANCE 

IC5.  CONCRETE AND ASPHALT PRODUCTION, 
APPLICATION, AND CUTTING 

IC6.  CONTAMINATED OR ERODIBLE SURFACES AREAS 
Outdoor Activities IC6.  CONTAMINATED OR ERODIBLE SURFACES AREAS  

IC9.  OUTDOOR DRAINAGE FROM INDOOR AREAS 
IC10. OUTDOOR LOADING/UNLOADING OF MATERIALS 
IC11. OUTDOOR PROCESS EQUIPMENT OPERATIONS AND 

MAINTENANCE 
IC12. OUTDOOR STORAGE OF RAW MATERIALS, PRODUCTS, AND 

CONTAINERS 
Painting and coating IC14. PAINTING, FINISHING, AND COATINGS OF VEHICLES, 

BOATS, BUILDINGS, AND EQUIPMENT 

Botanical or zoological gardens and 
exhibits 

IC2.  ANIMAL HANDLING AREAS 
IC7.  LANDSCAPE MAINTENANCE 
IC8.  NURSERIES AND GREENHOUSES 

Landscaping and hardscape 
cleaning 

IC7.  LANDSCAPE MAINTENANCE 

Nurseries and greenhouses IC8.  NURSERIES AND GREENHOUSES 
Golf courses, parks and other recreational 
areas/facilities 

IC6.  CONTAMINATED OR ERODIBLE SURFACES AREAS  
IC7.  LANDSCAPE MAINTENANCE 

Cemeteries IC7.  LANDSCAPE MAINTENANCE 
Pool and fountain cleaning IC16.  POOL AND FOUNTAIN CLEANING 
Marinas IC13.  OVER WATER ACTIVITIES 
Port-a-Potty servicing IC21.  WASTE HANDLING AND DISPOSAL 
1.  All activities should refer to IC 17 SPILL PREVENTION AND CLEANUP 

 

9.2.4  Inspection, Monitoring, and Enforcement 
The inspection and monitoring program will help to ensure that commercial and industrial 
facilities are minimizing their impacts on the environment. This chapter describes procedures 
for the inspection and monitoring of commercial and industrial facilities operating within a 
Permittee's jurisdiction.  The first part of this chapter addresses the inspection requirements that 
a Permittee should address in its Commercial/ Industrial Jurisdictional Urban Runoff 
Management Program. The second part provides information on the monitoring program for 
use by San Diego RWQCB jurisdiction Permittees.  In addition, notification and enforcement 
procedures for facilities found to be out of compliance are discussed. 

9.2.4.1 Inspection  
Both the Santa Ana RWQCB permit and the San Diego RWQCB permit require the inspection of 
commercial and industrial facilities identified in the inventory and prioritization procedures 
described in Sections 9.4.2 and 9.4.3. The Permittee will generally conduct one of two types of 
inspections: compliance inspections and follow-up inspections. 

Compliance Inspections 
 Initial compliance inspections should be announced so that the inspector can meet 

with responsible facility official(s) (e.g., owner, superintendent, compliance 
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manager, engineering consultant, etc.) in order to provide more efficient 
communication of the storm water requirements and inspection goals. The 
inspection will focus on current facility operations and activities, BMPs currently in 
use, and the effectiveness of those BMPs. This inspection will also focus on verifying 
inventory spreadsheet information and, whenever possible, provide out reach 
education to facility staff. All re-occurring compliance inspections will cover the 
same information as an initial compliance inspection, but will typically be 
unannounced in order to verify compliance and that BMPs are being effectively 
implemented. 

Follow-up Inspections 
 Generally, these inspections will be similar to an initial compliance inspection except 

that  a) they will focus primarily on areas where a facility was deemed to be non-
compliant, and b) the inspections may be announced or unannounced, depending on 
which course of action the Permittee deems will be most conducive to continued 
facility compliance. 

Compliance Inspection Frequency 
The language regarding frequency of inspections differs somewhat between the two permits;  
9-10 outlines these differences and the subsequent sections give practical guidance on 
inspection frequency for Permittees to follow. 
 

Table 9-10 Compliance Inspection Frequencies for 
Commercial/Industrial Facilities 

 Priority Santa Ana 
RWQCB 

San Diego 
RWQCB 

Industrial High Annually Annually or biannually1

 Medium Biannually As-needed2

 Low Once per permit cycle  As-needed2

Commercial High Once per permit cycle  As-needed2

 Medium As-needed2 N/A 

 Low As-needed2 N/A 

1. See explanation below 
2. At least once per permit cycle (every 5 years) is recommended 
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Both the San Diego RWQCB and the Santa Ana RWQCB permits require that high priority 
industrial facilities be inspected, at a minimum: 

 Annually, 

 OR (for those Permittees covered under the San Diego RWQCB permit) 

o Bi-annually (once every two years) for any site that the Permittee certifies all 
of the following in a written statement to the RWQCB:  

o Permittee has record of the industrial facility's Waste Discharge Identification 
Number (WDID#) documenting facility's coverage under the statewide 
General Industrial Permit; and 

o Permittee has reviewed the Industrial facility's Storm Water Pollution 
Prevention Plan (SWPPP); and 

o Permittee finds SWPPP to be in compliance with all local ordinances, 
permits, and plans; and 

o Permittee finds that the SWPPP is being properly implemented on site. 

In addition to the information provided in above in Table 9-10, Permittees should note: 

 As a practical matter, "as needed" should be understood to mean at least once per permit 
cycle, so that the requirements of both permits are essentially the same. 

 If the San Diego RWQCB has conducted an inspection of a site during a particular year, 
the requirement for the responsible Permittee to inspect this site during the same year is 
satisfied.  Permittees in the San Diego RWQCB jurisdiction should contact the RWQCB to 
determine which facilities have been inspected. 

 In addition to the inspection frequencies described above, the Permittee must also 
investigate all complaints of illegal discharges from a Commercial/Industrial facility 
made by the public or by another agency or those violations arising from the results of 
dry-weather field screening or analytical monitoring program. 

 Inspections of “restaurants” and “eating and drinking establishments” will be 
conducted by the County Health Care Agency as part of its Restaurant Inspection 
Program. 

Follow-up Inspection Frequency 
In accordance with the Santa Ana permit, for those industrial facilities deemed to be non-
compliant in the Santa Ana RWQCB jurisdiction, the Permittee will perform compliance 
inspections once a month until said industrial facilities are shown to be compliant, and then 
once every four months for a full calendar year after the facility achieves compliance.  The Santa 
Ana Permit does not specify a follow-up inspection frequency for commercial facilities.  The San 
Diego Permit does not specify a follow-up inspection frequency for either industrial or 
commercial facilities.  The rating system below can be used by an inspector to quantify the level 
of non-compliance and a recommended re-inspection frequency to assure compliance (Tables 9-
11 and 9-12). 
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1 Rating - There are no significant deficiencies that require correction.  

2 Rating - The project has minor deficiencies and do not present a likely threat of  non-
compliant discharge. The inspector will list each of the minor deficiencies and can include 
corrective actions. Minor deficiencies include the following: 

 Any non-stormwater or waste management BMPs improperly maintained. 

 Evidence of active wind erosion on unstabilized slopes/stock piles. 

3 Rating - Major deficiencies that result in or present a potential threat of non-compliant 
discharge. Any 3 rating may trigger RWQCB notification requirements described below. 
Major deficiencies are defined as follows: 

 Hazardous materials or waste is stored within the facility without implementation of 
BMPs. 

 Approved BMPs not installed or operating correctly. 

 Any observed discharge of stormwater or non-stormwater that, in the judgment of 
the inspector, is generated by facility, and is uncontrolled. 
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Table 9-11 
Recommended Follow-up Inspection Frequency of Industrial Facilities 

Level of Compliance at each Site 
Facility 
Priority 

RWQCB 
Area 1 

No significant 
deficiencies 

2 
Minor deficiencies 

3 
Major deficiencies 

Santa Ana As needed1

Facility self-
certification then as 

needed1

 

Once per Month 
(minimum) until in 

Compliance then every 
Four Months for one 

Calendar Year HIGH 

San Diego As needed1
Facility self-
certification 
As needed1

Once per Month until 
in Compliance then as 

needed1

Santa Ana As needed1
Facility self-
certification 
As needed1

Once per Month until 
in Compliance then as 

needed1

MEDIUM 

San Diego As needed1
Facility self-
certification 
As needed1

Once per Month 
(minimum) until in 

Compliance then every 
Four Months for one 

Calendar Year 

Santa Ana As needed1
Facility self-
certification 
As needed1

Once per Month until 
in Compliance then as  

needed1
LOW 

San Diego As needed1
Facility self-
certification 
As needed1

Once per Month until 
in Compliance then as 

needed1

(1) As determined appropriate by inspector to assure compliance 

 
Table 9-12 
Recommended Follow-up Inspection Frequency of Commercial Facilities 

Level of Compliance at each Site 
Facility 
Priority 

RWQCB 
Area 1 

No significant 
deficiencies 

2 
Minor deficiencies 

3 
Major deficiencies 

Santa Ana As needed1

Facility self-
certification then as 

needed1

 

Once per Month 
(minimum) until in 

Compliance then as 
needed1HIGH 

San Diego As needed1
Facility self-

certification or as-
needed1

Once per Month until 
in Compliance then as 

needed1

Santa Ana As needed1
Facility self-

certification or as-
needed1

Once per Month until 
in Compliance then as 

needed1MEDIUM 

San Diego N/A N/A N/A 

Santa Ana As needed1
Facility self-
certification 
As needed1

Once per Month until 
in Compliance then as  

needed1LOW 

San Diego N/A N/A N/A 

(1) As determined appropriate by inspector to assure compliance 
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Site Inspection Procedures and Documentation 
Each Permittee must conduct site inspections for compliance with its ordinances and permits. 
Such inspections include review of: 

 Material and waste handling and storage practices, 

 Pollution control BMP implementation and maintenance, and 

 Evidence of past or present unauthorized, non-storm water discharges. 

The Permittee must inspect Commercial/ Industrial facilities to determine if the facilities and 
operations are in compliance with applicable permits and local ordinances, to review BMP 
implementation, to assess BMP effectiveness and to verify inventory information used for 
facility prioritization. Equally important, Permittees must document their visits and findings. 

The typical site inspection effort consists of four stages: 

 Pre-inspection preparation 

 Approaching a site 

 Facility inspection  

 Record-keeping 

In order to properly document all inspections and gather the necessary information for the 
reporting program effectiveness assessment (see Section 9.1.4), inspection procedures and 
inspection forms have been developed (see Appendix A-9). The inspection forms provide a series 
of questions about specific activities taking place at a facility, as well as a list of suggested 
corrective actions that can be implemented should a problem be found. 

For those facilities that require self-certification, Permittee must request the following information 
in addition to any basic facility information normally collected at an inspection: 

 Identification of the reason a follow-up inspection/self-certification was required 

 Photographs documenting any corrective measures taken 

 Written, dated description of what corrective measures were taken and when those 
measure went into effect at the facility 

Permittees will need to confirm receipt and acceptance of any self certification submittals with 
facilities in a timely matter. 

9.2.4.2 Industrial Analytical Monitoring (San Diego Permit Area) 
The basic approach followed for the monitoring program is to ensure compliance with 
guidelines developed based upon requirements laid out in the Monitoring and Reporting 
Program No. R9-2002-0001, NPDES No. CAS0108740 (San Diego NPDES permit), issued by 
the San Diego Regional Water Quality Control Board (Section F.3.b(5)).  The San Diego 
jurisdiction Permittees may either conduct the monitoring themselves or require the 
industries to conduct the monitoring.  

Proposed 2007 Orange Co Drainage Area Management Plan 9-33 July 21, 2006 
Existing Development 
 

0031401



SECTION 9, EXISTING DEVELOPMENT 
 
 
Facilities Required to Monitor 
Each high threat industrial facility within the San Diego RWQCB's jurisdiction is required to 
conduct monitoring of runoff. As discussed previously in this report, industrial facilities are 
classified as high priority industries based on a number of factors, including type(s) of 
industrial activity, wastes generated, pollutant discharge potential, and proximity to 
environmentally sensitive areas. 

Specific industrial classifications covered by this monitoring program include: 

 Facilities subject to storm water effluent limitations guidelines, new source performance 
standards, or toxic pollutant effluent standards 

 Manufacturing facilities 

 Oil and gas / mining facilities 

 Hazardous waste treatment, storage, or disposal facilities 

 Landfills, land application sites, and open dumps  

 Recycling facilities 

 Steam electric power generating facilities 

 Transportation facilities 

 Sewage or wastewater treatment works 

 Manufacturing facilities where industrial materials equipment or activities are exposed to 
storm water 

Monitoring Objectives 
Monitoring is focused on characterizing the nature of stormwater discharges from industrial 
facilities, tracking changes in these characteristics over time, targeting management actions to 
address any identified problems, and assessing the effectiveness of those management actions 
implemented. Thus, monitoring is an essential part of a long-term, results-based assessment 
strategy intended to improve water quality through the reduction of problematic industrial 
discharges. 

Minimum Monitoring Requirements 
At a minimum the monitoring program for industrial sites should include data collection from 
two storm events per year on the following constituents: 

 Any pollutant listed in effluent guidelines subcategories where applicable; 

 Any pollutant for which an effluent limit has been established in an existing NPDES 
permit for the facility. 

 Oil and grease or total organic carbon (TOC) 

 pH 
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 Total suspended solids (TSS) 

 Specific conductance; and 

 Toxic chemicals and other pollutants that are likely to be present in storm water 
discharges. 

 Any pollutant that may be used, stored, or generated at the facility, which may be 
discharged to a water body or a tributary to a 303(d) water body, unless the facility can 
demonstrate approval of No Exposure Certification. 

Monitoring Approach 
The specific monitoring approaches used for stormwater monitoring, including 
information on implementation, design, methods, frequency, documentation, etc. are 
presented in Appendix A, Section A-9. 

9.2.4.3  RWQCB Notification and Enforcement 

Non-Compliance Notification 
Permittees are required to notify the appropriate RWQCB when non-compliance is noted.  The 
following 3-step notification procedure should be followed: 

STEP 1: Determine whether an event of non-compliance presents a threat to human or environmental health 
The Permittees may use the following criteria to determine whether an event of non-compliance 
poses a threat to human or environmental health: 

 The event poses a significant or imminent threat to the quality of surface or ground waters 
and/or their beneficial uses. 

 The event results in a spill or discharge of hazardous materials in excess of reportable 
quantities (as listed in 40 CFR Part 117 or 302). 

 The event results in a spill or discharge of hazardous materials requiring a hazardous 
materials emergency response (see Section 10). 

STEP 2: Identify procedures for notifying the RWQCB 
The Permittee must provide oral notification to the RWQCB within 24 hours of the discovery of 
a non-compliant site meeting the aforementioned criteria. This must be followed by written 
notification within 5 days of the discovery. 

STEP 3:  Follow-Up Inspections 
Should an inspected site demonstrate non-compliance, the Permittee must adjust the inspection 
frequency as detailed above in Section 9.2.4.1. 

Enforcement Procedures 
Permittee inspectors with enforcement authority must issue enforcement actions to 
commercial/ industrial facility owners and operators determined to be out of compliance. The 
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inspectors must document each observed violation. Depending on the severity of the violation, 
enforcement actions can range from a verbal warning to civil or criminal court actions with 
monetary fines.  

Because enforcement will be conducted in steps for specific facilities, the Permittees 
must provide for an inventorying of violations, and where a particular facility is in the 
enforcement scheme.  The enforcement steps include: 

 Notice of Non-compliance 

 Administrative Compliance Order 

 Cease and Desist Orders 

 Infractions and Misdemeanors 

Enforcement for the Commercial/Industrial Program should follow the Enforcement 
Consistency Guidelines (see Section 10).   

9.2.5 Model Program Outreach and Education 
In this section additional Permittee business outreach options are presented.  In addition to 
County sponsored training, Permittees may also attend training seminars or workshops related 
to stormwater management and water quality conducted by other organizations. 

Additional outreach efforts for the commercial and industrial program may include the 
following: 

Webpage - The Permittee should consider including a stormwater page on their webpage.  The 
commercial/industrial page could include: 

 Links to on-line versions of the Fact Sheets. 

 An on-line version of the Permittee’s customized version of the Commercial/Industrial 
Program.  

 Links to other pollution prevention sites and regulator sites (USEPA, SWRCB, etc.).  A few 
examples include: 

http://www.epa.gov/
http://www.swrcb.ca.gov/
http://www.swrcb.ca.gov/stormwtr
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/menu.cfm

 
 Any other information identified as relevant to post on the commercial/industrial 

program page. 

Mailings - Either general in nature or tailored to specific inventoried businesses.  Mailings 
represent an important business outreach tool and would include information on the State 
General Permit, tips for protecting water quality, list of training programs or conferences, 
municipal contacts, etc. 

Workshops - Probably one of the most common and effective methods for educating the 
regulated communities is the workshop.  Workshops may be aimed at specific businesses or at 
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the entire regulated community.  Workshops should be no longer than one day (preferably a 
half day) and be conveniently located close to the audience.  Workshops may address the 
overall stormwater program and the municipality/business responsibilities or be hands on and 
address a specific subject (e.g. spill prevention). 

Business Outreach  - Outreach targeting specific businesses can be an effective way to educate 
owners/operators in the proper implementation of best management practices.  Outreach may 
include distribution of business category fact sheets that provide technical information on 
implementing pollution prevention for sectors such as automobile service facilities, mobile 
cleaning, food service facilities, and landscape maintenance.  Business specific presentations, 
workshops, and training may also be conducted.  

Brochures and Posters – An important component of an outreach program is the development 
and distribution of brochures, posters, fact sheets, etc.   These materials are usually business 
specific and provide short and succinct summaries of the issues, BMPs requirements, and 
follow up information.  They can range from multi-color glossy brochures to black and white 
summary sheets.  The following materials have been developed by the Public Education 
Committee and are available for use by the Permittees: 

Brochures  
Mobile Detailing and the Water Quality Act 
Water Quality Guidelines for Exterior Restaurant Cleaning Operations 
Water Quality Guidelines for Carpet Cleaning Activities 
Water Quality Guidelines for Permitted Lot & Pool Drains Pool Maintenance 
Water Quality Guidelines for Horse & Livestock Activities 

Posters 
Food/Restaurant Industry 
Auto Repair Industry 
Good Gas Station Operating Practices 
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9.3 Food Facility Inspection Program Details 
The definition of “restaurants” and “eating and drinking facilities” used for the program will be 
those fixed facilities that process unpackaged food that have been identified by the Orange 
County Health Care Agency (HCA). The Countywide HCA inventory of food facilities will be 
reviewed each year and revised to reflect: 

 The addition of new or redeveloped food facilities from the prior year 

 The removal of food facilities that have no potential to impact the storm drain system 

9.3.1 Pollution Prevention Inspections for Wastes, Washwater and Trash Bin Enclosures 
Pollution prevention inspections will be conducted a minimum of once per reporting period 
(July to June) at the food facilities identified in the inventory in order to meet Santa Ana Order 
No. R8-2002-0010, Section VI -7 a-d requirements. A program goal is to conduct additional 
inspections up to an optimal level of three times a year based on the experience of HCA in 
maintaining standards during their food facility inspections. Such additional inspections would 
be subject to resource availability. 

9.3.2 Pollution Prevention Inspections for Grease Traps and Interceptors 
Pollution prevention inspections will be conducted a minimum of once per reporting period 
(July to June) at the food facilities identified in the inventory in order to meet Santa Ana Order 
No. R8-2002-0010, Section VI -7 e requirements. A program goal is to conduct additional 
inspections up to an optimal level of three times a year based on the experience of HCA in 
maintaining standards during their food facility inspections. Such additional inspections would 
be subject to resource availability. 

9.3.3 Enforcement 
While education on appropriate practices is a key element of achieving improved water quality 
at food facilities, enforcement is a component of the pollution prevention inspections. Facilities 
that are unresponsive to BMP requirements or have a spill that enters the storm drain system as 
a result of improper maintenance of grease traps/interceptors would be subject to the following 
enforcement actions: 

 Actions taken by HCA under its authority under the Health and Safety Code 

 Administrative and criminal remedies available to the Permittees under the Water Quality 
Ordinance 

 Referral to the District Attorney or the Regional Board 

Enforcement actions will be reported annually in the Annual Progress Report and spills of sewage 
that enter the storm drain system will be reported according to existing requirements. 
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9.4 Model Residential Program Details (San Diego Permit Area) 

9.4.1 Program Overview 
Residential areas comprise a significant portion of the land area of each Permittee’s 
jurisdiction.  The residential program is structured to minimize potential pollutants in 
runoff from residential areas to the maximum extent practicable.  The Permittees are 
committed to reducing the potential impact of residential activities on water quality. 
 
The baseline implementation of the 
Residential Program is the countywide 
promotion of a designated set of pollution 
prevention and source control BMPs for high 
threat to water quality residential activities.  
Based on the proximity to environmentally 
sensitive areas (ESAs), the implementation 
will be enhanced through targeted education 
and outreach activities. 

The Model Program is illustrated in Figure 
9-4. Information gathered for each section of 
the model program supports subsequent 
sections.  The flow of information eliminates 
duplication of efforts and improves the 
efficiency of the overall program.   

9.4.2 Source Identification and Inventory 
The residential program is designed to 
operate with two levels of implementation, a 
base level to be implemented for all high 
threat to water quality residential activities 
in a consistent manner countywide, and an enhanced level of implementation tailored 
to address residential areas tributary to environmentally sensitive areas (ESAs) and 
303(d) listed waterbodies.  The inventory consists of a series of maps, compiled to assist 
the Permittee in identifying residential areas that should receive enhanced 
implementation, in effect prioritizing residential areas within a Permittee’s jurisdiction. 

Pollution prevention controls are used as 
the first line of defense against water quality 
degradation.  For the purposes of the 
Residential Model Program, pollution 
prevention is defined as any practice that 
reduces or eliminates the creation of 
pollutants.  A resident choosing to use 
integrated pest management (IPM) practices 
in their garden instead of organophosphorus 
pesticides is an example of pollution 
prevention, because if a resident does not 
apply the chemicals, the potential for the 
pesticide to runoff their property and into 
the storm drain system is eliminated. 
Source controls are implemented to further 
reduce the amount of water and pollutants 
potentially released into the environment 
resulting from residential activities.  Source 
controls are practices that prevent pollution 
by reducing potential pollutants at their 
source.  A resident applying the proper 
amount of an appropriate pesticide for 
problem insects is an example of source 
control, because minimizing the amount of 
pesticide application minimizes the potential 
for runoff to the storm drain system. 
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Figure 9-4 Model Residential Program Flow Diagram 
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9.4.2.1 Source Identification Procedure 
For the purpose of the residential program, all residential areas are assumed to produce 
uniform amounts and types of pollutants, based on the presumption that the activities 
of concern are consistent across residential areas.  The ESAs and 303(d) listed 
waterbodies are exceptionally sensitive to runoff containing pollutants of concern 
(POCs), hence, residential areas adjacent to these areas will be the focus for enhanced 
implementation.   

Source locations and sensitive waterbodies are the two categories of maps in the source 
identification procedure.  Residential areas in or discharging to sensitive receiving 
waters should be considered for the enhanced implementation (see Section 9.2 for 
identification of waterbodies and pollutants of concern).  The details of which POCs are 
being generated in the residential areas will be used to tailor the enhanced program.   

Source locations include the combination of residential land use, the pollutants typically 
generated during residential activities, and the storm drainage system.  Maps required 
for determining the source locations are as follows: 

 Residential land use areas (including common interest areas and areas with homeowner 
associations, i.e. CIA/HOAs). 

 Watershed(s) within municipality boundaries 

 List of pollutants generated by residential activities 

 Drainage facilities 

Sensitive waterbodies are ESAs, and include 303(d) listed waterbodies impaired by 
pollutants potentially generated by residential activities, and areas identified as hot 
spots by Permittee monitoring activities.   

Maps required for determining the sensitive waterbodies within a Permittee’s 
jurisdiction are as follows: 

• Environmentally sensitive areas (including 303(d) waterbodies and pollutant(s) 
causing impairment). 

• Monitoring results 

The map based inventory is used as the basis for determining level of implementation 
and enforcement, and reporting elements of the program.  The inventory is used to 
identify which BMPs and strategies should be used in different areas to reduce potential 
discharge of pollutants to the storm sewer system.  Each of these maps/information 
items if further explained below. 

Residential Land Use Area Maps 
Residential land use maps may be developed from Permittee zoning maps, tax maps, 
etc.  Because activities are assumed to be homogenous when integrated over local 
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neighborhoods, coarse-scale land-use maps (i.e. to zone level) are sufficient for the 
purpose of source identification, and subsequent prioritization components. 

Watersheds within Municipality Boundary Maps 
Each Permittee should incorporate GIS based overlays of jurisdictional area with 
watershed boundaries.  Locating the Permittee jurisdiction within the watershed 
boundaries will allow assessment of potential impacts on 303(d) listed waterbodies. 
Table 9-4 is a listing of major watersheds within the County of Orange and serves as a 
legend for the watershed boundary map, previously presented in Figure 9-3. 

Drainage Facility Maps  
To determine how stormwater is directed upon entering the storm drain system, the 
inventory of drainage facilities developed, as part of the Permittee’s municipal program, 
should be linked with the residential inventories.  The drainage facility map detail the storm 
drain watersheds within the Permittee’s jurisdiction.   

List of Pollutants Generated by Residential Activities  
Residential activities have the potential to produce pollutants that may adversely affect 
receiving water quality.  As part of the prioritization procedures, the list of pollutants 
generated by residential activities will be cross-referenced against the list of 
impairments compiled as part of mapping sensitive waterbody activities.  Typical 
pollutants associated with residential activities are listed in Table 9-13. 

Environmentally Sensitive Areas (ESAs) 
Comparison of drainage facility maps with an ESA map allows Permittees to determine 
locations of high priority residential areas.   

Monitoring Results 
The residential program does not carry with it monitoring requirements.  However, if 
results are available for residential areas from the Illicit Discharge and Illicit Connection 
(ICID) Program monitoring or the receiving water monitoring, they may be used to 
identify hot spots of high pollutant loads from specific residential areas.  Follow-up 
studies and targeted outreach would be initiated for the identified hot spots as part of 
the enhanced implementation triggered by the high pollutant loadings. 
 
Permittees should ensure the coordination between the various programs and promote 
data and resource sharing. 

9.4.2.2  Mandatory High Threat Areas and Activities 
The San Diego Permit Section F.3.d.(2) identifies the minimum high priority residential 
areas and activities that pose a threat to the water quality of receiving waters, 
including:   

 Automobile repair and maintenance 

 Automobile washing 
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 Automobile parking 

 Home and garden care activities 

 Disposal of household hazardous waste 

 Disposal of pet waste 

 Disposal of green waste 

 Any other residential source that the Permittee determines may contribute a significant 
pollutant load to the storm sewer system. 

 Any residence tributary to a Clean Water Act Section 303(d) impaired waterbody, where 
residence generates pollutants for which the water body is impaired. 

 Any residence within or directly adjacent to or discharging directly to coastal waters or 
other receiving waters within an environmentally sensitive area.1 

A list of high priority residential activities and the typical pollutants that may result 
from the activities is shown in Table 9-13.  BMPs for the activities listed above are 
typically pollution prevention and good housekeeping practices.  Specific BMPs for 
these activities are discussed in Section 9.4.3. Minimum BMPs have been designated for 
the identified residential areas and activities. 

 

Table 9-13 Potential  Residential Pollutant Generating Activities 
Potential Pollutants 
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Automobile repair and maintenance X    X X X   
Automobile washing X X  X X X X   
Automobile parking X    X X X   
Home and garden care X X X X X X X X X 
Household Hazardous Waste    X X X X X X 
Pet waste X X X       
Garden waste X X X    X X  

Notes a   Nitrogen and Phosphorous compounds. 
 b   Including fecal and total coliform, E. coli, etc. 
 c   Various organic carbon based compounds. 

                                                      
1 For the purposes of these procedures, the following terms are defined: 
Adjacent – located within 200 feet of the listed waterbody. 
Discharging directly to – discharge from a drainage system that is composed entirely of flows from the 
subject facility or activity (i.e. discharge from an urban area that commingles with downstream flows 
prior to an ESA is not subject to this requirement). 
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 d   Including chlorinated hydrocarbons, paint, etc. 
 e   Including bleach, etc. 

 

9.4.2.3 Procedure for Inventory Implementation 
The inventory maps should be referenced to determine which residential activities and 
areas should be subject to enhanced implementation.  GIS mapping of residential areas 
superimposed on 303(d) and environmentally sensitive areas is an invaluable tool for 
determining which parcels and areas should be considered for enhanced 
implementation. 

The results from the ID/IC and Receiving Water Monitoring programs may be used to 
determine if any significant pollutant loads might be attributed to any residential areas.  
If a residential area is found to contribute a significant pollutant load, the area should 
be subject to enhanced implementation. 

Results from dry weather monitoring may also be used in an effort to isolate additional 
residential activities and areas for follow-up investigation.  Any residential activity or 
area found to cause or contribute to a water quality objective violation should be subject 
to enhanced implementation. 

9.4.2.4 Ongoing Determinations 
The monitoring program established in both the Santa Ana and San Diego permits 
should be consulted periodically to determine if additional residential areas should be 
classified to receive enhanced implementation.  In addition the Permittees should 
review results from the ID/IC program and dry weather monitoring to identify similar 
reclassification needs. 

9.4.3 Best Management Practice Requirements 
This section presents the BMP requirements Permittees must employ for the residential 
activities.  A factsheet has been developed for each high threat residential activity (see 
Appendix A-9) and lists a designated set of BMPs specific to each activity.  A set of 
optional BMPs is also included in each factsheet.  All residences countywide will be 
required to implement the designated set of BMPs for the base implementation of the 
residential program.   

Many of the BMPs advocated for use in residential areas correspond to water 
conservation methods.  An active campaign to conserve water, specifically in regards to 
lawn irrigation, reduces the quantity of discharges from residential areas to the storm 
drain system.  Ordinances established by the Permittees to limit or prohibit existing 
residential activities should meet the designated BMP requirements for residential 
areas.   

9.4.3.1 BMPs for Residential Areas and Activities 
A set of BMPs has been designated for high threat residential areas and activities.  All 
high priority activities are assumed to occur in all residential areas and that no other 
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residential activities are known to be a significant threat to receiving water quality.  As 
part of the program assessment, Permittees will review available data to determine if 
additional activities should be considered high threat, if the designated set of BMPs 
should be expanded, and whether additional residential areas should be considered for 
enhanced implementation.   

Where residential areas and activities generate pollutants for which the receiving water 
is 303(d) listed, the Permittees may require the implementation of optional BMP 
controls as part of their enhanced implementation program (see Section 9.7).  For 
residential areas directly adjacent to or directly discharging to ESAs, including coastal 
waters, the Permittees may also be required to implement additional controls to 
sufficiently reduce pollutant loads. It is recommended that that Permittees review the 
residential BMP programs on an annual basis to ensure appropriate BMPs are being 
implemented and to ensure newly completed developments are included in the 
Permittee’s BMP program. 

9.4.3.2 BMP Fact Sheets  
BMP factsheets have been prepared for the following residential activities: 

 Automobile repair and maintenance 

 Automobile washing 

 Automobile parking 

 Home and garden care 

 Disposal of pet wastes 

 Disposal of green waste 

 Household hazardous waste 

 Water conservation 

Public education and outreach activities designed to inform residents about BMPs are 
critical components to the implementation of the residential program.  Pollution 
prevention BMPs for the residential program rely on public education and outreach to 
affect change in behavior, either in curtailing activities generating pollutants, or to 
purchase alternative products with lower risk of contaminating runoff.  Outreach and 
education activities can describe the environmental benefits of “going the extra mile” in 
adhering to source control BMPs.  A list of possible education and outreach activities is 
discussed in Section 9.4.4.1.   

The bulk of the designated BMPs for residential activities fall into the source control 
category (which include pollution prevention practices).  For example, if fluid is spilled 
during automobile maintenance, the resident should contain and clean the spill using 
the appropriate dry cleaning method (e.g. adsorption by “kitty litter”, removal by 
sweeping, and appropriate disposal at a hazardous waste collection station).  

Proposed 2007 Orange Co Drainage Area Management Plan 9-45 July 21, 2006 
Existing Development 
 

0031413



SECTION 9, EXISTING DEVELOPMENT 
 
 
Controlling pollutants at the source is an effective means to control pollutant loadings 
in stormwater discharges. 

9.4.3.3 Optional BMPs 
High priority residential areas identified in Section 9.4.2.2 will receive an enhanced 
level of implementation tailoring education and outreach activities.  One possible 
method of enhanced implementation is to encourage the use of the optional BMPs listed 
on the factsheets.  Initially, residential areas tributary to 303(d) and ESA areas will not 
be required to implement optional BMPs.  However, monitoring and effectiveness 
assessment may reveal the need for requiring optional BMPs. 

The effectiveness assessment outlined in Section 9.7 will dictate as to whether optional 
BMPs will be required for residential areas tributary to 303(d) impacted waterbody 
impaired for a pollutant typically found in runoff from residential areas and ESAs. 

9.4.4 Implementation Strategy 
The implementation strategy for the residential program is outlined in this section.  A 
multi-tiered strategy is used for the implementation of the residential program.  The 
strategy includes: 

 Residential education and outreach program 

 Training municipal personnel 

 Field Reviews and water pollution complaint follow-up. 

 Enforcement. 

The residential program is implemented on two levels, the baseline level of 
implementing designated BMPs countywide, and enhanced implementation tailored to 
residential areas in or tributary to ESAs.   

Baseline Implementation 
The baseline implementation relies on education and outreach to notify and require 
residents to observe the designated sets of BMPs for each of the high threat to water 
quality residential activities.  An example of education efforts for the designated BMPs 
may include inserting a brochure in a resident’s autumn water/utilities bill reminding 
them to adjust their lawn sprinkling settings to reflect the changing seasons.   

Enhanced Implementation 
The enhanced implementation rests on targeted education and outreach to specific 
residential areas in or tributary to ESAs.  Because ESAs are environmentally sensitive 
for a diverse range of reasons, no one implementation strategy is easily devised to 
address all ESAs in a blanket fashion.  The Model Residential Program embodies a 
toolbox approach wherein the Permittee will evaluate each ESA in its jurisdiction and 
develop an appropriate enhanced implementation plan using any of the various 
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methods, to address the needs of each specific ESA.  Enhanced implementation may 
include: 

 Door-to-door level of outreach. 

 Urging residents to observe optional BMPs. 

 Regular field review patrols. 

An example of the targeted implementation effort may include door hangers discussing 
use of IPM to residential areas surrounding a waterbody impaired for pesticides. 

9.4.4.1 Residential Education and Outreach  
Additional outreach efforts for the residential program may include the following: 

Hotline 
A hotline should be maintained for residents to call in illicit discharge, or Stormwater 
Ordinance violations.  Enforcement officers trained in Stormwater Ordinances should 
respond as appropriate to the hotline calls.  The County of Orange hotline, (714) 567-
6363 is available for reporting illicit behavior and complaints.  In emergency situations, 
residents should be directed to call 911. 

Hotline calls should be tallied, summarized, and included in the annual report. 

Webpage 
The Watershed & Coastal Resources Division at the County of Orange maintains a 
complete website (www.ocwatersheds.com) containing information from general 
information on pollution, to specific information on the different aspects of the 
stormwater program. 

The Permittee should consider including a stormwater page on their city webpage or 
providing a link to the count’s website.  The residential page could include: 

 The Hotline telephone number. 

 Links to digitized versions of the Permittee’s Fact Sheets. 

 A digital version of the Permittee’s customized version of the Existing Residential 
Jurisdictional Urban Runoff Management Program. 

 Links to other Pollution Prevention sites (EPA, IPM, etc.). 

 Links to proper lawn care practices, including appropriate seasonal levels of irrigation for 
lawn watering, and fertilizer application rates. 

 Listing of hazardous waste collection sites, and dates and times of operation. 

 Any other information identified as relevant to post on the residential stormwater 
pollution prevention page. 

Mailings 
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Mailings may be tailored to specific residential areas for specific water quality 
problems.  Mailings should include specific information, detailing a particular problem, 
why there is a problem, and how the residents can alleviate the problem. 

Media Public Service Announcement 
Public Service Announcements (PSAs) are effective means to get one point across via 
radio, or pick one topic and describe the environmentally friendly method via 
newspaper article. 

Utility Bill Inserts 
Opportunity to tie excessive water use to the dollars spent.  Informational snippets on 
how runoff water from over irrigation costs money and may be carrying away 
fertilizers, requiring more frequent application and more money, and may be carrying 
away other pollutants of concern. 

Informational Packet as part of Building Permit Application 
Home and garden care factsheets could be included with building permit applications.  
Nearly every home improvement project involves some type of excavation, or 
hazardous materials.  Residents should be aware of the consequences to the 
environment of leaving an uncovered soil on their property, or improper disposal of 
paint and other materials leading to discharge to the MS4. 

Waste Handling Facilities 
Many of the residential BMPs are pollution prevention (P2) activities.  To ensure an 
effective P2 program, residents must have access to applicable waste handling facilities.  
Motor oil may be recycled free of charge at the State Certified Used Oil Collection 
Centers located in the County of Orange:  Each Permittee should list name and address 
of all certified motor oil collection centers within their jurisdiction for dissemination to 
the public. 

Each Permittee should maintain a waste material handling facility capable of accepting 
any waste material used to maintain house, garden, or automobile.  Dates and time for 
household hazardous waste drop-off should be publicly available. 

9.4.4.2 Field Review and Enforcement 
Inspection actions for the residential program should be conducted to advise residents 
of a suspected violation of a Stormwater ordinance, and the appropriate BMP to 
mitigate the violation.  Enforcement actions are to be carried out against individual 
residents that refuse to comply with city ordinances. 

Field Review 
The Residential Model Program does not provide for a formal inspection program.  
Municipal employees working or assigned to residential areas should receive training 
to serve as program inspectors.  The candidate employees will be trained to look for 
suspicious activities.  As appropriate, the resident will be advised that their activity is 
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illegal, and of the appropriate BMPs to address the activity; or the appropriate 
enforcement personnel should be informed for follow-up enforcement action. 

Water Pollution Complaint 
Besides field review the Permittees may periodically receive water pollution complains.  
These complaints may come to the Permittee directly or through the county 24 hour 
water pollution problem reporting hotline.  In either case, the Permittees must provide 
follow-up review to assess the extent of the pollution problem (see Section 10 for more 
details). 

Follow-up Enforcement 
Because enforcement will be conducted in steps for specific residences, the Permittee 
must provide for an inventorying of violations, and where a particular resident is in the 
enforcement scheme.  The enforcement steps include: 

 Notice of Non-compliance 

 Administrative Compliance Order 

 Cease and Desist Orders 

 Infractions and Misdemeanors 

Enforcement for the Residential Program should follow the Enforcement Consistency 
Guidelines (see Section 10).  In general, authorized field review personnel use their 
judgment to assess a potential problem situation.  The goal of a field review should be 
educate a resident to appropriate methods of handling situations with the potential to 
discharge pollutants to the storm sewer system.  In extreme situations (e.g. willful 
dumping of pollutants causing immanent environmental harm) the field review 
personnel will be required to initiate criminal proceedings against the resident.   

The number of administrative and criminal enforcement actions issued to residents 
should be maintained and reported annually.  The residence, the offence, and other 
pertinent information should be recorded by the Permittee for inclusion in the annual 
report and for use in the program effectiveness assessment.  
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9.5 Model Common Interest Area and Homeowners Association Activities Program 
Details 

9.5.1 Program Overview 
The Davis-Stirling Common Interest Development Act defines “common interest 
development” as any of the following: 

 A community apartment project 

 A condominium project (includes townhouses) 

 A planned unit development 

 A stock cooperative 

It should be noted that the San Diego permit explicitly outlines a CIA/HOA stormwater 
program component whereas the Santa Ana permit is more general about elements that 
apply to residential areas, including common interest areas and HOAs.  

The diagram shown in Figure 9-5 depicted represents the relationship of each component to the 
others and to the program as a whole.  Information gathered for each section of the Model 
Program supports subsequent sections. The flow of information eliminates duplication of efforts 
and improves the efficiency of the overall program.  If additional controls are deemed necessary 
by monitoring results or program assessment, the process may be repeated with the new 
information.  Section 9.5.2 provides an assessment procedure for current CIA/HOA practices 
and to identify those activities that may affect water quality.  Section 9.5.3 details the 
designated pollution prevention and source control BMPs recommended to be adopted, or 
adapted with individual LIPs for the high priority activities.  The designated BMPs should be 
implemented for all high priority activities within the Permittee’s jurisdiction.  Education and 
outreach should be focused to the identified enhanced implementation areas.  Section 9.5.4 
reviews the enforcement mechanisms included in the program implementation strategy.   
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Figure 9-5 CIA/HOA Program Organization 
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9.5.2 Current Practices and Activities of Concern  
In order to create a working CIA/HOA Activities Program, the current maintenance 
practices and procedures used by CIA/HOA maintenance associations must be 
assessed.  As stated in Section 9.5.1, the CIA/HOA Activities Program will apply to 
existing developments with common interest areas and/or homeowners associations; 
new developments will be required to develop and implement a Water Quality 
Management Plan (WQMP) to ensure NPDES compliance.  Nevertheless, applicable 
portions of this program will also apply to newly constructed developments once those 
developments are complete and are in the operation phase.   
 
Many maintenance activities within CIA/HOA areas have the potential to produce 
pollutants that may pose a threat to receiving water quality.  Once current practices and 
procedures have been assessed, these activities of concern can be identified.   

9.5.2.1 Review of Current Procedures 
Orange County is home to over 3,000 CIAs/HOAs, and common interest developments 
account for 80% of all new housing in the County.  Within Orange County, 
approximately 90% of incorporated residential areas lie within the purview of the 
maintenance associations that govern CIAs/HOAs.  These maintenance associations 
establish community guidelines and covenants, conditions and restrictions (CC&Rs) for 
the maintenance and upkeep of common interest areas within residential developments, 
pursuant to the Davis-Stirling Common Interest Development Act. 

More than half of these maintenance associations oversee fewer than 50 units; however, 
approximately 1% of CIAs/HOAs consist of over 1,000 separate units.  The maintenance 
procedures used by these maintenance associates are largely similar. The one area in 
which their activities differ considerably is related to whether or not the streets and 
storm drains within the CIAs/HOAs are owned by the Permittee or by the Association 
(Note that for the purposes of the model program, those CIAs/HOAs with public 
streets and public storm drains are addressed separately from CIAs/HOAs with private 
streets and private storm drains). 

CIAs/HOAs with Publicly-Owned and Maintained Streets and Storm Drains 
Common interest developments with publicly-owned and maintained streets and storm 
drains operate similarly to more traditional residential areas within a Permittee’s 
jurisdiction, in that activities such as street sweeping, refuse removal and drainage and 
utility operation and maintenance are generally performed by the Permittee (these 
activities are addressed in Section 5).  The CIA/HOA maintenance duties may include, 
but not be limited to, the following activities: 

 Automobile parking  

 Sidewalk, plaza and entry monument fountain maintenance 

 Landscaping and irrigation, of: 

o Planter strips and medians 
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o Parks and open spaces 

 Community center operation and maintenance, including: 

o Pools 

o Clubhouses 

 Recreation area operation and maintenance, including: 

o Tot lots and playgrounds 
o Riding and walking trails 
o Golf courses 
o Stables 

 Maintenance yard operation  

CIAs/HOAs with Privately-Owned and Maintained Streets and Storm Drains 
On the other hand, maintenance duties for CIAs/HOAs with privately-owned and 
maintained streets and storm drains may not fall on the Permittee, but on the 
maintenance associations, which are responsible for the maintenance of “common” 
areas within a CIA/HOA, often including infrastructure, such as storm drains (in rare 
cases, sewer and water systems may also be privately owned and maintained; such 
instances should be inventoried and the CIA/HOA noted as performing high-priority 
activities).  These maintenance duties include, but are not limited to, the following 
activities: 

 Street sweeping 

 Sidewalk, plaza and entry monument, and fountain maintenance 

 Landscaping and irrigation, of: 

o Planter strips and medians 
o Parks and open spaces 

 Community center operation and maintenance, including: 

o Pools 

o Clubhouses 

 Recreation area operation and maintenance, including: 

o Tot lots and playgrounds 

o Riding and walking trails 

o Golf courses 

o Stables 

 Maintenance yard operation  
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 Refuse pick-up and removal, including: 

o Yard waste 

o Pet waste 

o Hazardous household materials 

 Automobile parking 

 Drainage system operation and maintenance 

 Roadway maintenance, including water and sewer service lines 

Other activities common to CIAs/HOAs, while not prohibited, still pose considerable 
risk to water quality; these activities must be identified and prioritized in order to 
effectively address potential impacts to water quality.  The following sections described 
how the Permittee can identify these activities of concern and determine which pose the 
highest threats to receiving waters. 

9.5.2.2 Determination of High Priority Activities 
The following high priority activities may pose a threat to the water quality of receiving 
waters and are of concern to CIAs/HOAs:  

 Automobile parking 

 Home and garden care activities 

 Disposal of pet waste 

 Disposal of green waste 

 Other areas or activities identified as contributing a significant pollutant load to runoff, 
such as: 

o Community centers/pools 

o Recreation centers 

o Maintenance yards 

o Any residence tributary to a Clean Water Act Section 303(d) impaired water 
body, listed for a pollutant(s) potentially found in residential discharges. 

o Any residence within or directly adjacent to coastal waters or other 
environmentally sensitive area (i.e., within 200 feet) 

o Maintenance of streets and storm drains 

Table 9-14 lists high priority CIA/HOA activities and the types of pollutants that may result 
from these activities.  Any other activities that may pose a significant risk to human or 
environmental health (such as hazardous materials) may also be considered high priority 
activities, and should be included in the Permittee’s high priority list.  Specific BMPs for these 
activities are presented in Section 9.5.4.   
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Table 9-14 Potential Pollutants from CIA/HOA Activities 
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Sidewalk, plaza and 
fountain cleaning X X X X   X   

Landscape maintenance X X X    X X  
Home and garden care X X X X X  X X X 
Pet waste X X X       
Garden waste X X X    X X  
Automobile parking X    X X X   
Community center O&M  X X X      X 
Recreation area O&M X X X     X  
Maintenance yard 
operation X X X X X X X X X 

 aNitrogen and Phosphorous compounds. 
 bIncluding fecal and total coliform, E. coli, etc. 
 cIncluding chlorinated hydrocarbons, paint, etc. 
                dIncluding bleach, etc. 

 

 

9.5.3 Prioritization of Locations 
The focus of the previous section was on the identification of CIA/HOA activities that 
are considered high priority in terms of BMP implementation and schedule for 
implementation.  This section focuses on the identification of CIA/HOA high priority 
locations.  The prioritization procedure is largely an exercise in overlaying maps of 
CIA/HOA areas and sensitive receiving waters and is accomplished chiefly through the 
inventory of residential areas (which includes common interest areas and homeowners 
associations).  The following section summarizes this procedure will highlights those 
aspects of the prioritization process unique to CIAs/HOAs.  
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9.5.3.1 Prioritization Procedure for Implementation 
The creation of geographic information system (GIS) maps identifying common interest 
developments characterizes the prioritization procedure for CIAs/HOAs.  These maps 
are used in conjunction with the residential overlays developed as part of the 
Residential Program (Section 9.4).  The County has developed GIS maps that identify 
ESAs and 303(d) listed water bodies.  

Each Permittee should incorporate GIS based overlays of CIA/HOA areas with 
watershed boundaries.  Locating the CIA/HOA areas within a particular watershed 
will allow for assessment of proximity to 303(d) listed water bodies in that watershed.  
Refer to Table 9-4 for a listing of major watersheds within the County of Orange and to 
Figure 9-3 for the map of these watersheds.  

The threat prioritization procedure for CIA/HOA areas can be summarized as follows: 

STEP 1:  Locate all CIA/HOA areas on a GIS overlay (may be accomplished as part of 
the Existing Residential Program JURMP) that shows watershed boundaries. 

STEP 2:  Overlay County-generated GIS maps that identify ESAs and 303(d) listed 
water bodies. 

STEP 3:  Identify receiving waters for all CIAs/HOAs. 

STEP 4:  Determine if a CIA/HOA area is considered high priority through answering 
the following questions: 

 Is the CIA/HOA directly tributary to a 303(d) listed water body? Water bodies in 
Orange County that are listed on the 2002 303(d) list of impaired water bodies are shown 
in Table 9-6.   

  If YES, then CIA/HOA is high priority. 

 Does the CIA/HOA discharge directly to an ESA? Comparison of drainage facility maps 
with an ESA map will allow determination of discharge areas. 

If YES, then CIA/HOA is high priority. 

 Does the CIA/HOA contribute significant pollutant loads to the storm drain system via 
evaluation of IDIC and receiving water monitoring data?  

Significant pollutant load should be interpreted to mean any discharge that 
causes or contributes to a violation of a receiving water quality standard.  The 
results from the ID/IC and Receiving Water Monitoring programs should be 
used to determine if significant pollutant loads occur as a result of CIA/HOA 
activities or discharges from residential areas.  Results from dry weather 
monitoring may be used in an effort to isolate additional CIA/HOA activities 
and areas for follow-up investigation.  Any residential activity or area found to 
cause or contribute to a water quality objective violation should be categorized 
as high priority. 

If YES, then CIA/HOA is high priority. 
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 Is the CIA/HOA responsible for street and storm drain maintenance?   

If YES, then CIA/HOA is high priority. 

STEP 5:  Implement best management practices as described in Section 9.5.4. 
 

Note that Steps 1 – 4 occur throughout a Permittee’s jurisdiction, whereas Step 5 is 
reserved for those CIA/HOA areas within that jurisdiction that are considered high 
priority.   

9.5.3.2  Ongoing Determinations 
The Receiving Water Monitoring program established in compliance with the San Diego 
Permit, Attachment B, should be used as one facet of determining the effectiveness of 
the Common Interest Area/Homeowners Associations Activities JURMP, and if 
CIA/HOA activities and areas are in compliance with the Permit Orders and DAMP 
commitments. 

Permittees should ensure that the dry weather monitoring program developed as part 
of Illegal Discharge/Illicit Connection Program (ID/IC), Section 10, is of sufficient 
scope (i.e., with samples taken at outfalls exclusively serving CIAs/HOAs) to aid in 
assessment of Permittee efforts and actions as part of the CIA/HOA Program.  
Coordination between the CIA/HOA program and the ID/IC program is necessary to 
determine permit compliance and the need for further investigation. 

9.5.4 Best Management Practices Implementation 
This section presents the best management practices and procedures that Permittees can 
provide to CIAs/HOAs in order to protect receiving water quality.   

CIA/HOA areas can be divided in terms of activities of concern based on those 
common interest developments that have publicly-owned and maintained streets and 
storm drains and those in which these facilities are owned and maintained by the 
maintenance association.  Likewise, the best management practice programs for 
publicly-owned and maintained streets and storm drain systems within CIAs/HOAs 
differ from those used in CIA/HOA areas that have privately owned and maintained 
streets and storm drain systems.   

The following sections describe a minimum set of BMPs appropriate for both types of 
common interest developments. 

CIAs/HOAs with Publicly-owned and Maintained Streets and Storm Drains 
CIAs/HOAs with publicly-owned and maintained streets and storm drains operate 
similarly to more traditional residential areas within a Permittee’s jurisdiction, in that 
activities such as street sweeping, refuse removal and drainage and utility operation 
and maintenance are generally performed by the Permittee.  Therefore, the BMPs 
appropriate to these types of CIAs/HOAs will not include practices for such typically 
Permittee-performed activities as street sweeping.  BMP fact sheets, as identified in 
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Table 9-15 have been developed for the activities expected to occur these types of 
CIAs/HOAs.  

CIAs/HOAs with Privately-owned and Maintained Streets and Storm Drains 
Maintenance duties for CIAs/HOAs with privately-owned and maintained streets and 
storm drains may not fall on the Permittee, but on the maintenance associations, which 
are responsible for the maintenance of “common” areas within a CIA/HOA, often 
including infrastructure, such as storm drains and potentially sewer and water 
(including reclaimed water) systems.  Therefore, the BMPs appropriate to these types of 
CIAs/HOAs will include additional practices for activities normally performed by the 
Permittee, such as street sweeping.  Only those BMPs unique to these types of 
CIAs/HOAs will be listed in this section.  BMP fact sheets, as identified in Table 9-9 
have been developed for the activities expected to occur these types of CIAs/HOAs.  

Optional BMPs 
If program effectiveness assessment indicates that the required BMPs are inadequate, 
the Permittee may implement or require implementation of the optional BMPs may be 
necessary to achieve a satisfactory effectiveness assessment.  Permittees should consider 
developing a schedule for BMP implementation. 

CIA/HOA areas tributary to a Clean Water Act section 303(d) impacted water body and/or environmentally sensitive areas 
High priority CIA/HOA areas will receive focused implementation of education and 
outreach, as well as elevated levels of enforcement.  Initially, residential areas tributary 
to 303(d) and ESA areas will not be required to implement additional BMPs.  
Monitoring and effectiveness assessment may reveal the need for additional BMPs, 
including implementation of source control measures. 

The effectiveness assessment outlined in Section 9.7 will dictate as to whether 
additional BMPs will be required for CIA/HOA areas tributary to a 303(d) impacted 
water body or ESA impaired for a pollutant typically found in runoff from CIA/HOA. 

 

Table 9-15 BMPs for CIAs/HOAs with Publicly-Owned and Maintained Streets and 
Storm Drains 

ACTIVITY BMP Fact Sheet 

Parking vehicles on residential streets, in 
driveways, or in common area parking lots 

Automobile parking BMPs R-3 

Washing vehicles in residential driveways or 
street 

Automobile washing BMPs R-2 

Disposal of household hazardous wastes such 
as paint, bleach, etc. 

Household Hazardous waste BMPs R-7 

Cleaning of CIA/HOA sidewalks, plaza, and entry 
monuments and fountains 

Sidewalk, plaza, and entry monument and 
fountain maintenance BMPs 

FP-4 

Landscape maintenance including irrigation and 
fertilization 

Landscape maintenance BMPs FP-2 

Operation and maintenance of community pools Pool cleaning BMPs IC-16 
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Table 9-15 BMPs for CIAs/HOAs with Publicly-Owned and Maintained Streets and 
Storm Drains 

Fact Sheet ACTIVITY BMP 

Operations and maintenance of recreation areas 
such as stables, golf courses, and parks 

Disposal of Pet Waste BMPs 
Landscape Maintenance BMPs 
Disposal of Green Waste BMPs 

R-5 
FP-2 
R-6 

Maintenance Yard BMPs 
Activity BMP Fact Sheet 

Vehicle maintenance and repair Equipment maintenance and repair BMPs FF-3 
Vehicle fueling Vehicle fueling BMPs FF-4 
Storage of vehicles and equipment Vehicle and equipment storage BMPs FF-12 
Cleaning of vehicles and equipment Vehicle and equipment cleaning BMPs FF-11 
Storage, handling, and disposal of various 
materials such as cleaners 

Material storage, handling, and disposal 
BMPs 

FF-13 

Loading and unloading of materials Material loading and unloading BMPs FF-6 
 
 
 

 

Table 9-15 BMPs for CIAs/HOAs with Privately-Owned and Maintained Streets and 
Storm Drains1

ACTIVITY BMP Fact Sheet 

Street sweeping Street sweeping BMPs FP-3 
Trash collection, recycling, and disposal Solid waste handling BMPs FF-13 
Inspection and cleaning of storm drains Drainage system operation and 

maintenance  BMPs 
DF-1 

Operation and maintenance of water and sewer 
lined (not controlled by utility company) 

Water and sewer utility operation and 
maintenance  BMPs 

FP-6 
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9.5.5 Implementation Strategy  
Implementation efforts will vary depending on whether or not a CIA/HOA area is performing 
high priority activities.  Overall implementation requirements include the following: 

• Permittees are required to develop public education materials to encourage the 
public to report illegal dumping and unauthorized, non-storm water discharges 
from residential sites (which would include CIAs/HOAs) into public streets, 
storm drains and other water bodies.  

• Additionally, each Permittee must perform educational and outreach programs 
to aid maintenance associations in implementing the CIA/HOA BMPs.  
Education and outreach programs are covered in detail in Section 6.  Below are a 
few methods that may be particularly effective for reaching CIA/HOA managers 
and residents. 

 
• Enforcement efforts should follow in response to hotline reports and focus on 

high priority areas. 

9.5.5.1 Implementation Requirements for Non-High Priority Areas 
For areas not performing high priority activities, the following implementation efforts 
are required: 

 Mail letter explaining CIA/HOA program to maintenance association governing board 

 Mail BMP fact sheets to maintenance association governing board 

 Mail questionnaire to all residents based on BMPs appropriate for that CIA/HOA (for 
example,  CIAs/HOAs where automobile washing is allowed, the questionnaire should 
contain questions such as: 

o  “How many times per month do you wash your vehicle at home?” 

o “What materials do you use to wash your vehicle (e.g., soap, detergent, etc.)?” 

o “Do you wash you vehicle over a pervious surface?” 

9.5.5.2  Implementation Requirements for High Priority Areas 
If a CIA/HOA discharges to 303(d) listed water body, directly to an ESA, has 
discharges that include significant pollutant loads, then the Permittees should consider 
a field inspection and additional outreach efforts.  Inspection efforts should be targeted 
to those areas identified as being high priority that engage in commercial activities (i.e., 
those that operate maintenance yards, etc.).  For larger common interest developments 
(i.e., those comprised of 50 or more units), it may be assumed that such high priority 
activities do occur, without the need for specific inspection.  
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9.5.5.3 Association Education and Outreach Methods 

Association Employee Education 
Training workshops, posters, memos, etc. should be available for association employees 
to develop an eye for inappropriate activities in CIA/HOA areas. 

Hotline 
A hotline should be maintained for residents to report illicit discharges or Stormwater 
Ordinance violations within their CIA/HOA.  Enforcement officers trained in 
Stormwater Ordinances and the knowledgeable about the CIA/HOA program should 
respond as appropriate to the hotline calls. 
The County 24-Hour Water Pollution Problem Reporting Hotline is 714-567-6363.  For 
chemical spill emergencies, call 911.

Hotline calls should be tracked and included in the annual report. 

Webpage 
If applicable, the Permittee should include a CIA/HOA page in the stormwater section 
of their webpage, which should provide: 

 The hotline telephone number 

 Links to digitized versions of the BMP factsheets included in Appendix C. 

 A digital version of the Permittee’s customized version of the CIA/HOA Jurisdictional 
Urban Runoff Management Plan 

 Links to other Pollution Prevention sites (EPA, IPM, etc.) 

 Links to proper lawn care practices, including appropriate seasonal levels of irrigation 
for lawn watering, and fertilizer application rates 

 Listing of hazardous waste collection sites, and dates and times of operation 

 Any other information identified as relevant to post on the CIA/HOA stormwater 
pollution prevention page. 

The County stormwater webpage is located at www.ocwatershed.com. 

Mailings 
For CIAs/HOAs in non high-priority areas, a letter of introduction explaining the 
CIA/HOA program should be forwarded to the maintenance associations.  The letter 
should indicate where the Permittee’s CIA/HOA program is located on the Internet and 
should provide a mechanism for requesting a copy of the CIA/HOA program in the 
mail. 
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9.5.5.4 Enforcement 
Each Permittee should review their Municipal Code to determine the most appropriate 
method to implement the Enforcement section of the CIA/HOA program. 

Enforcement of BMPs in common interest developments will be conducted using the 
following mechanisms: public reporting hotline, analysis of dry weather/illicit 
discharge monitoring results, and municipal employee observations.  

Enforcement of Requirements through CC&Rs 
Covenants, conditions and restrictions (CC&Rs) are the governing documents of 
CIAs/HOAs and provide legal authority for maintenance associations to set and 
enforce rules for the operation and maintenance of common interest developments.   

The California Legislature enacted the existing laws authorizing CC&Rs in 1872.  The 
law assumes that real estate transfers are contractual transactions and that binding 
obligations may be included within these contracts.  When a resident of a CIA/HOA 
signs these documents, they are obligating themselves under law to comply with the 
rules contained therein.  CC&Rs then, are an ideal vehicle for pollution prevention and 
other controls to protect water quality.   

Most new common interest developments are required to include NPDES compliance 
language in their CC&Rs; this language can be adapted for inclusion into the CC&Rs for 
existing CIAs/HOAs.  However, it should be noted that changes to existing CC&Rs 
require a vote by homeowners within an association.  Therefore, residents of 
CIAs/HOAs must be made aware of the need for NPDES compliance and of the 
penalties for non-compliance.  Section 9.4.4.2 discusses several ways of getting this 
information to CIAs/HOAs. 

Steps of Enforcement 
Because enforcement will be conducted in steps for CIAs/HOAs, the Permittee must 
provide for an inventorying of violations, and where a particular CIA/HOA is in the 
enforcement scheme.  The numbers of enforcement actions should be maintained and 
reported annually.  The enforcement steps include: 

 Notice of Non-compliance (verbal and/or written warnings, to individual resident or 
CIA/HOA Board) 

 Administrative Compliance Order (written notice to CIA/HOA Board) 

 Cease and Desist Order (written notice to CIA/HOA Board) 

 Civil or Criminal Enforcement (includes fines and assessments levied on CIA/HOA 
Board and/or individual resident) 

Enforcement for the CIA/HOA Program should follow the Enforcement Consistency 
Guide (see Section 10.0). 
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9.6 Training Program Details 
Education and training of municipal staff is one of the keys to a successful stormwater program.  
To assist responsible municipal staff in understanding the each program, several training 
modules have been developed and can be found in Appendix B, Section B-9.   

9.6.1 Training Modules for the Model Industrial/Commercial Program 
Six training modules are available that cover different aspects of the Existing Development 
Program. The following sections describe the types of training and corresponding 
documentation that should be maintained by the Permittees. 

Existing Development Program Management Module (Exhibit B-9.I) 
This training module is targeted to Stormwater Program Managers.  The module includes an 
overview of the Existing Development Program and then detailed discussions of the 
requirements that stormwater managers must address in their local implementation plans.  Step 
by step instructions are provided to aid the managers in preparing their LIPs for industry, 
commercial businesses, residential, and common interest areas. 

Field Implementation of Existing Development Program Module (Exhibit B-9.II) 
This training module is targeted to staff responsible for code enforcement and inspection of 
industries facilities.  The module addresses the basic program element requirements and then 
provides detailed instruction on conducting inspections, including inspection forms, record 
keeping requirements, and enforcement tools available for code violations.  

Existing Development Program Training – Automobile Mechanical Repair, Maintenance, Fueling and Cleaning 
Businesses Module (Exhibit B-9.III) 
This training module is for business owners and operators of automobile maintenance related 
businesses.  The module explains the overall effort by Orange County to address stormwater 
and what the business can do to improve water quality.  The module provides examples of 
good source control Best Management Practices, including BMPs for fueling, maintenance & 
repair, and vehicle washing. References are provided for the business owner to pursue for more 
information.   

Existing Development Program Training – Landscape Maintenance Businesses Module (Exhibit B-9.IV) 
 This training module is for business owners and operators of landscape maintenance related 
businesses.  The module explains the overall effort by Orange County to address stormwater 
and what the business can do to improve water quality. The module provides examples of good 
source control Best Management Practices in the areas of pest control, yard fertilizing and safer 
alternatives. References for the business owner to pursue for more information are also 
provided. 

Existing Development Program Training – Common Interest Areas/Homeowner Associations Module (Exhibit B-9.V) 
This training module is for Homeowner Associations and their corresponding staff responsible 
for common interest areas.  The module provides an overview of the County’s stormwater 
program and what the HOA can do to improve water quality.  Examples of source control Best 
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Management Practices are provided, including BMPs for landscaping and irrigation, disposal of 
animal waste, and pool cleaning.   

Existing Development Program Training – Industrial Stormwater Monitoring Module (Exhibit B-9.VI) 
This training module is used in conjunction with the Field Implementation of Existing 
Development module (Exhibit B-9.II); consequently the audience is staff responsible for code 
enforcement and inspection of industries facilities, as well as the managers of industrial 
facilities subject to monitoring requirements. The module provides an overview of the 
regulatory requirements for industrial monitoring and then specifics on analytical monitoring. 
This includes specifics regarding determining if a facility is subject to monitoring requirements, 
the location of monitoring sites and the selection of constituents to be monitored, sampling and 
analysis methods, and reporting requirements. In particular, the module emphasizes the 
importance of using standardized methods for sampling, analysis, and reporting. 

9.6.2 Municipal Employee Education for the Residential Model Program 
Many types of municipality employees spend a considerable amount of their workday 
in residential areas, these employees may function as program inspectors.  Candidate 
municipal employees for residential program education efforts include: 

 Flood control field crews 

 Solid waste collection personnel 

 Street sweeping personnel 

 Street maintenance field crews 

 Planning department personnel 

 Parks and Recreation maintenance personnel 

 Utilities department field personnel 

Training modules will be available to the Permittees for training their employees.  
Training should also be available for enforcement officers so they understand the 
magnitude residential activities play in receiving water quality. 
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9.7 Program Effectiveness Assessment (PEA) 

9.7.1 PEA for the Commercial/Industrial Facilities Model Program 
The Commercial/Industrial Facilities Model Program consists of five main sections that 
provide information for the Annual Report: 

Source Identification and Facility Inventory 
 Watershed-based inventory of commercial and industrial facilities pursuant to the 

guidance document, including the following information: 

o Facility address 

o Name of facility manager 

o Emergency contacts 

o SIC code 

o Hydrologic unit 

o Pollutant (303(d) listed and others) types 

o “Automatic high priority” designation 

 Significant changes in inventory (i.e., increase/decrease in number of facilities, 
reclassification of facilities, etc.) 

Prioritization 
 Summary list of high priority commercial sites 

 Summary of medium priority commercial sites (Santa Ana RWQCB jurisdiction only) 

 Summary list of low priority commercial sites (Santa Ana RWQCB jurisdiction only) 

 Changes in prioritization since last report 

Best Management Practice (BMP) Implementation 
 Business categories 

 List of source control BMPs in use 

 List of treatment control BMPs in use 

 Modifications to BMPs since last report 

Inspection and Monitoring of Commercial/Industrial Sites 
 Summary of inspection efforts 

 Summary of enforcement actions 
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 Summary of Monitoring efforts 

Outreach 
 Summary of outreach material 

 Summary of distribution and implementation effort 

 Summary of training efforts 

Please note that some of the information necessary for input into the Annual Report will 
be common to more than one section; where this is the case, that information is listed 
only once, in the section to which the given information is most pertinent.  A 
questionnaire has been developed to assist the Permittees in submitting appropriate 
information to the principal Permittee for the Annual Report (see Appendix A-9). 

9.7.2 PEA for the Residential Model Program 
Each Permittee is required to prepare a program report regarding their efforts in the 
residential program.  The residential program report will in turn become part of the 
Permittee’s Annual Report submitted to the Principle Permittee and the appropriate 
RWQCB.  The Residential Reporting Program (RRP) provides the opportunity for each 
Permittee to compile and summarize pertinent existing residential activity and to assess 
the effectiveness of the Residential Program.   

In preparing the RRP, the Permittee must describe all efforts undertaken or is undertaking to 
implement the requirements for the residential component.  The following information 
describing the goals and milestones of the residential program are addressed in the RRP: 

 Which pollution prevention methods will be encouraged for implementation, and how 
and where they will be encouraged. 

 A completed inventory of high priority residential areas and activities. 

 How BMPs will be implemented, or required to be implemented, for high priority areas 
and activities. 

 A description of enforcement mechanisms and how they will be used. 

The RRP also provides the basis for the residential program effectiveness assessment.  RRP 
reports are submitted each year to the Principal Permittee as a part of annual status reports, and 
provide the basis for evaluating each city’s long-term water pollution reduction efforts.   

Program Report 
Each Permittee is required to compose an Annual Report documenting all activities 
conducted during the past annual reporting period for each component of the 
residential program, including: 

 Source Identification and Inventory 
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 BMP Requirements 

 Implementation Strategy 

A questionnaire has been developed to assist the Permittees in compiling their Annual 
Reports (see Appendix A-9). 

Source Identification 
A summary of the following source identification and inventorying procedures should 
be integrated into the RRP: 

 Map combining residential areas, and drainage facilities for the residential areas within 
the Permittee’s jurisdiction. 

 Map representing the environmentally sensitive areas, and 303(d) listed waterbodies 
within the Permittee’s jurisdiction.  

 Map of high priority residential areas within Permittee’s jurisdiction. 

 Map of areas where priority classification changed since last report. 

 Summary list of high priority residential activities. 

Best Management Practice (BMP) Requirements 
The following information for residential areas and activities should be collected, 
summarized, and integrated into the RRP: 

 Summary list of implemented BMPs for the baseline program. 

 Summary list of implemented BMPs for the enhanced program. 

 Modification of BMP designations since last report. 

Implementation Strategy 
The following information for residential areas and activities should be collected, 
summarized, and integrated into the RRP: 

 Summary of municipality employee education activities. 

 Summary of residential education and outreach campaign. 

 Summary of hotline calls regarding residential areas and activities. 

 Summary of enforcement actions. 

Effectiveness Assessment Strategy 
The RRP demonstrates a Permittee’s commitment to pollution prevention and source reduction 
by providing an iterative evaluation process. The process results in an annual assessment and a 
report that outlines, for the residential program: 

 Program elements with past and present problems in need of improvement. 
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 Improvements that occurred during the reporting year. 

 Specific action plans and timeframes for implementing necessary improvements. 

Each reporting year serves as the benchmark for the next year’s resource effort and process 
evaluation.   

In assessing the effectiveness of the Permittee’s residential program, the following items 
are addressed: 

 Assessment of Permittee’s effort to implement goals established in the residential 
program. 

 Adequacy of existing BMPs. 

 Assessment of public input to the residential program. 

o Response to public outreach 

o Number of complaints 

 Assessment of amount and type of disseminated information. 

 Assessment of enforcement activities. 

 Specific action plans and timeframes for implementing necessary improvements. 

Determination of Needed Modifications 
Through collection and analysis of the above information for the RRP, a baseline for 
comparison can be established that will be built upon with each successive Annual 
Report.  This in turn will allow for the identification of trends that can be evaluated to 
establish the efficacy of the residential program and to determine where modifications 
may be necessary to improve effectiveness. 

Once the determination is made that modifications are necessary to the residential program, a 
schedule for implementation of changes will need to be determined.  Once the modifications are 
in place, effectiveness assessment will continue as outlined in above, and the iterative 
evaluation and improvement cycle will continue. 

9.7.3 PEA for the CIA/HOA Model Program 
Each of the sections of the CIA/HOA Activities Program provides for the collection of 
information that will be input into the CIA/HOA Program Report (Program Report).  
The Program Report, in turn, is a subset of the Annual Report, compiling and 
summarizing pertinent CIA/HOA activity data from each Permittee for ease of use and 
review by the Regional Board. 

Information in the Program Report must describe all efforts the Permittee has 
undertaken or is undertaking to implement the requirements for the CIA/HOA 
Activities Program.    
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In addition to detailing what information must be included in the Program Report, this 
section also discusses methods for assessing the effectiveness of the CIA/HOA 
Activities Program and mechanisms for modifying the guidance document to improve 
effectiveness. 

In order to determine the effectiveness of the program element, every year the 
Permittees provide a comprehensive description of all of the activities they have 
conducted to meet the requirements of each component of the DAMP.  Permittees will 
be required to provide quantitative information and qualitative information (narrative) 
for the implementation of their stormwater/urban runoff program.   

Although the exact format has not been developed, for the Program every year each 
Permittee will be expected to report the following types of information: 

The CIA/HOA Activities Model Program Guidance document consists of five main 
sections that provide information for the Annual Report: 

 Current Practices and Activities of Concern for CIAs/HOAs  

o Summary list of CIAs/HOAs with publicly owned and maintained streets and storm 
drains 

o Summary list of activities in CIAs/HOAs with publicly owned and maintained 
streets and storm drains 

o Summary list of CIAs/HOAs with privately owned and maintained streets and 
storm drains 

o Summary list of activities in CIAs/HOAs with privately owned and maintained 
streets and storm drains 

o Changes in type of CIA/HOA (i.e., whether or not the CIA/HOA maintains its own 
streets and storm drains) since last report 

o Changes in activities for either type of CIA/HOA area since last report 

 Prioritization 

o Summary list of CIAs/HOAs directly tributary to 303(d) listed water bodies 

o Summary list of CIAs/HOAs adjacent to or discharging to ESAs 

o Summary list of CIAs/HOAs contributing significant pollutant loads to the 
storm drain system 

o Summary list of CIAs/HOAs that maintain streets and storm drains. 

o Changes in prioritization since last report 

 Best Management Practices for CIAs/HOAs 

o List of pollution prevention controls in use 

o List of source control BMPs in use 
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o List of treatment control BMPs in use 

o Modifications to BMPs since last report 

 Implementation Strategy 

o Summary of implementation efforts 

o Summary of outreach material 

o Summary of distribution and implementation effort (including number of 
CIA/HOA inspections, direct mailings, etc.) 

o Summary of training efforts 

The information contained in these sections can be easily recorded and analyzed using various 
software programs that allow for field recording of inspection and inventory data, management 
of large inventory databases, and electronic compilation and reporting of results.  It is 
anticipated that the information required as part of the CIA/HOA Activities Program will be 
largely collected via the use of this software. 

Please note that some of the information necessary for input into the Annual Report will be 
common to more than one section; where this is the case, that information is listed only once, in 
the section to which the given information is most pertinent. 

Determination of Needed Modifications 
Through collection and analysis of the above information for the CIA/HOA Activities Program, 
utilizing software and other means, a baseline for comparison can be established that will be 
built upon with each successive Annual Report.  Inspections and timely reporting will allow for 
the identification of trends that can be evaluated to establish the efficacy of the CIA/HOA 
Activities Program and to determine where modifications may be necessary to improve 
effectiveness. 

Once the determination is made that modifications are necessary to a CIA/HOA Activities 
Program, a schedule for implementation of changes will need to be determined.  Once the 
modifications are in place, effectiveness assessment will continue as outlined in this section, and 
the iterative evaluation and improvement cycle will continue. 
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11.0 WATER QUALITY MONITORING PROGRAM 

11.1 Program Summary 

11.1.1 Program Overview 
The main theme underlying the Regional Board’s objectives (listed below) is maintaining 
the integrity of receiving waters and their ability to sustain beneficial uses identified in 
the Basin Plan. This parallels the Permittees’ long-standing concern with the 
management of environmental resources. For example, many of the monitoring stations 
have been sampled since the mid-1970s, and there are many past instances of 
cooperation with other agencies regarding specific environmental problems and/or 
areas of concern. 

Thus, while the Permittees view compliance with the terms of the Permits as of 
paramount importance, there is also an underlying role of governmental stewardship for 
key environmental resources that are highly valued by residents of Orange County. 

This monitoring plan strives to link permit compliance with this larger set of 
management issues. 

11.1.2 Program Commitments 
The monitoring program was developed to help Permittees ensure compliance with the 
Santa Ana and San Diego Permits and reduce any impact urban storm water may have 
on overall water quality and beneficial uses. 

The major program commitments and the subsections in which they are described in 
detail include: 

 Review and implementation of the dry- and wet-weather programs for both the 
Santa Ana and San Diego regions within Orange County (Section 11.2). 

 Continued review and identification of water quality planning initiatives to 
better address site-specific urban water quality issues (Section 11.3). 

In addition to the major program monitoring commitments listed above, the following 
performance commitments provide consistency among the programs, define 
requirements for permit compliance, and measure performance: 

 The Permittees will revise the water quality monitoring program and associated 
timelines annually. These changes may be due to necessary timeline adjustments, 
newly identified water quality problems or information gained through 
experience or the research/monitoring programs. The revisions will be discussed 
in the Annual Status Reports. 

 The Permittees will participate in future Southern California Bight Regional 
Monitoring Programs. This will be reported in the Annual Status Report. 
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 The Permittees will participate in the Southern California Stormwater 
Monitoring/Research Cooperative Program. The key focus of the program is to 
develop the methodologies and assessment tools to more effectively understand 
urban municipal stormwater and non-stormwater impacts to receiving waters. 
This will be reported in the Annual Status Reports. 

 The Permittees will re-evaluate and revise the elements of the water quality 
monitoring program in 2003. The revised program will be submitted with the 
2003 Annual Status Report. Design of the dry weather portions of the monitoring 
program in the San Diego region of the County were completed in February 
2003. Design of both the wet and dry weather portions of the Santa Ana region 
permits will be completed mid-2003.  

11.1.3 Regulatory Requirements 
The requirements and objective of the Monitoring Program have been laid out in the 
Santa Ana and San Diego Regional Board Permits for each respective area. 

Objectives of San Diego Region Monitoring Programs - As laid out in the San Diego Regional 
Board Permit the following are the major objectives of the monitoring program: 

 Assess compliance with the NPDES permit; 

 Measure the effectiveness of Urban Runoff Management Plans; 

 Assess the chemical, physical, and biological impacts to receiving waters 
resulting from urban runoff; and  

 Assess the overall health and evaluating long-term trends in receiving water 
quality. 

Objectives of Santa Ana Region Monitoring Programs - As laid out in the Santa Ana 
Regional Board Permit the following are the major objectives of the monitoring program: 

 Develop and support an effective municipal urban runoff and non-point source 
control program 

 Define water quality status, trends, and pollutants of concern associated with 
urban storm water and non-storm water discharges and their impact on the 
beneficial uses of the receiving waters 

 Characterize pollutants associated with urban storm water and non-storm water 
discharges and to assess the influence of urban land uses on water quality and 
the beneficial uses of receiving waters 

 Identify significant water quality problems related to urban storm water and 
non-storm water discharges 

 Identify other sources of pollutants in storm water and non-storm water runoff 
to the maximum extent possible (e.g., atmospheric deposition, contaminated 
sediments, other non-point sources, etc.) 
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 Identify and prohibit illicit discharges 

 Identify those waters, which without additional action to control pollution from 
urban storm water discharges, cannot reasonably be expected to attain or 
maintain applicable water quality standards required to sustain the beneficial 
uses in the Basin Plan (TMDL monitoring) 

 Evaluate the effectiveness of existing municipal storm water quality management 
programs, including an estimate of pollutant reductions achieved by the 
structural and nonstructural BMPs implemented by the Permittees 

 Evaluate costs and benefits of proposed municipal storm water quality control 
programs to the stakeholders, including public development. 

11.2 Water Quality Monitoring Program 

11.2.1 San Diego Region 
The monitoring program developed for the San Diego region includes wet weather and 
dry weather monitoring components. 

11.2.1.1 San Diego Wet Weather Monitoring Program 
Details on development and implementation of the wet weather monitoring program 
are included in Exhibit 11-I. The wet weather monitoring program includes the 
following components: 

 Urban stream bioassessment - Using a “triad” of indicators (bioassessment, 
chemistry, toxicity), describe impacts on stream communities and the 
relationship of any impacts to runoff, based on comparisons with reference 
locations on a year-to-year time frame 

 Long-term mass loading - Using measurements of key pollutants, measure loads 
over a time frame of years to decades to compare with past and present levels 

 Coastal storm drains - Using a suite of bacterial indicators at high priority drain 
outfalls, track compliance with regulatory standards and any improvements due 
to BMP implementation 

 Coastal receiving waters - Using measurement of runoff plume characteristics 
and extent, as well as measures of a suite of physical, chemical, and biological 
indicators, improve understanding of the impacts of runoff plumes on near shore 
ecosystems 

11.2.1.2 San Diego Dry Weather Monitoring Program 
Details on development and implementation of the dry weather monitoring program are 
included in Exhibit 11-II. The dry weather monitoring program includes the following 
three main components: 
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 A set of randomly located stations intended to characterize the average area-
wide conditions in urban runoff 

 A set of rotating targeted stations intended to provide additional information 
about specific sites thought to have a high potential for contaminated runoff and 
to provide coverage of the entire MS4 system over the period of the permit term 

 A set of criteria that will trigger focused IC/ID (illegal connection and illicit 
discharge) studies by the Permittees when the monitoring data indicate the 
presence of a problem. 

11.2.1.3 San Diego Monitoring Program Components 
Specific monitoring tasks, sampling sites, and frequencies for the entire San Diego 
region are detailed in Table 11-1. A template for individual jurisdictions to use in 
describing their contribution to monitoring efforts is provided in Appendix A-11. 
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Table 11-1. San Diego Region Water Quality Monitoring Program Components 

Dry Weather Monitoring Program 
Jurisdiction Urban Stream 

Bioassessment Mass Emission Coastal Stormdrain 
Outlet 

Ambient Coastal 
Receiving H20 

Targeted Sites Random Sites 

          J01P28 J01P26 

 Aliso Viejo          J01P27 J01P33 

           J02P05 

Dana Point 

 

Salt Creek (K01) @ 
Monarch Beach Golf 
Links   Salt Creek (K01) 

Doheney St. Beach 
(DSB 1) south end 

 Beach Rd. west of 
Palisades Rd. K01P02 

  
    North Beach Creek 

Doheny St. Beach 
(DSB 4) restroom Bldg. 
6 

 Doheney Park Rd. 
south of Camino 
Capistrano K01P04 

  
    San Juan Creek (L01) 

Doheney St. Beach 
(DSB 5) creek at north 
end 

 Sepulveda Ave. 
south or Domingo 
Ave. M00P01 

  
    

 Doheney St. Beach 
100 yards south of 
overpass 

Dana Pt. Harbor (DPH 
1) at Golden Lantern    L01S04 

  
    

 Doheney St. Beach @ 
restroom Bldg. 6 

Dana Pt. Harbor (DPH 
2) between Adventure 
& Marina     

  

      

Dana Pt. Harbor (DPH 
3) N/W of DPH 2 

Dana Cove (DC 1) left 
of pier 

Niguel MLR (NI 1) near 
Selva & PCH     
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Table 11-1. San Diego Region Water Quality Monitoring Program Components 

Dry Weather Monitoring Program Urban Stream Coastal Stormdrain Ambient Coastal Jurisdiction Mass Emission Bioassessment Outlet Receiving H20 
Targeted Sites Random Sites 

 

Laguna Beach 

 

Aliso Creek(J01) @ 
Country Club Rd 

 

Laguna Canyon (I02) 
@ Woodland El Morro Creek 

 

Aliso Creek (ACM 1) 
Creek mouth 

 

N. Main Beach 
Stormdrain #13 

 

J00P02 

  
    Emerald Bay Drain 

Aliso Beach (AB 01) 
300 yards north of 
creek   I00P02 

  
    Laguna Avenue 

Laguna Beach Marine 
Life Refuge (LB 1) 
Diver’s Cove    

  
    

Heisler Park - North 
(Diver's Cove) 

 Laguna Beach MLR 
(LB 2) north part of 
Main Beach     

      
Main Beach Boardwalk 
(I02) 

 Laguna Beach MLR 
(LB 3) end of Broadway     

  
    

Cleo Street Storm 
Drain (I00P02) 

 Laguna Beach MLR 
(LB 4) south end of 
Main Beach     

      Bluebird Canyon Road       

      
Ocean Way 
(Agate/Pearl)       

      Dumond Drive       

      
Lagunita/Blue Lagoon 
300 yards north of J01       

      West Street       
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Table 11-1. San Diego Region Water Quality Monitoring Program Components 

Dry Weather Monitoring Program Urban Stream Coastal Stormdrain Ambient Coastal Jurisdiction Mass Emission Bioassessment Outlet Receiving H20 
Targeted Sites Random Sites 

      Aliso Creek (J01)       

 

Laguna Hills          J04P04   

Laguna Niguel 
      

  

Salt Creek (SCM 1) at 
creek mouth 

J03TBN –Golden 
Lantern & Moulton J03P01 

          L03P06 K01P08 

          J04 @ J03 K01P09 

          K01S02 K01P07 

          K01P08 L03P04 

          K01S01 K01P04 

Laguna Woods 
        

Moulton at Calle 
Cortez 

J01 at Aliso Blvd.   

Lake Forest         J01P08 J01P02 

            J01P05 

Mission Viejo Trabuco Creek (L02) 
@ Avery Parkway       J01P03 J07P02 

           L02P20 

           L03P04 
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Table 11-1. San Diego Region Water Quality Monitoring Program Components 

Dry Weather Monitoring Program Urban Stream Coastal Stormdrain Ambient Coastal Jurisdiction Mass Emission Bioassessment Outlet Receiving H20 
Targeted Sites Random Sites 

           L03P11 

             

San Clemente Prima Descheca (M01) 
@ Calla Grande Vista 

Prima Descheca (M01) 
@ Calla Grande Vista 

Capistrano Co. Beach 
Drain (Concession)   

Lapata & Calle del 
Cerro M03P01 

  
Segunda Descheca 
(M02) u/s of Avenida 
Presido 

Segunda Descheca 
(M02) @ El Camino 
Real 

M00S01 at 35067 
Beach Road   

 Bonita Stormdrain at 
M02 M00P03 

      Poche Beach (M01)     M00P05 

      Pico Drain (M02)       

      Mariposa       

      Linda Lane       

      Under Pier       

      Trafalgar Canyon       

  
    

La Ladera  

Riviera       

  

    

Capo Shores at House 
52 

Capo Shores at House 
entrance       

San Juan Capistrano San Juan Creek (L01) 
@ La Novia 

San Juan Creek (L01) 
@ La Novia     L05 & L01 L01P03 

 
Trabuco Creek (L02) Trabuco Creek (L02) 

    L01 & S02  L02P02 
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Table 11-1. San Diego Region Water Quality Monitoring Program Components 

Dry Weather Monitoring Program Urban Stream Coastal Stormdrain Ambient Coastal Jurisdiction Mass Emission Bioassessment Outlet Receiving H20 
Targeted Sites Random Sites 

 

 

San Juan Capistrano 

(continued) 

at Del Obispo Rd. at Del Obispo Rd. 

  
        

L01S03 (Dohoeney 
Park Rd. & Camino 
Capistrano   

          
West end of Avenida 
Veropuerto   

          
L01 & Camino 
Capistrano   

Rancho Santa 
Margarita           L02P28 

      L02P32 

County of Orange Aliso Creek (J01) at 
Pacific Park Dr. 

Aliso Creek (J01)  

@ Aliso/Woods 
Canyon Park     L11P01 L02P20 

  
Aliso Creek (J01)  

@ Aliso/Woods 
Canyon Park         L02P25 

  Wood Canyon (J02) on 
Wood Canyon Trail           
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Table 11-1. San Diego Region Water Quality Monitoring Program Components 

Dry Weather Monitoring Program Urban Stream Coastal Stormdrain Ambient Coastal Jurisdiction Mass Emission Bioassessment Outlet Receiving H20 
Targeted Sites Random Sites 

  Laguna Canyon Creek 
along Highway 133         L02P29 

 County of Orange 
San Juan Creek (L01) 
@ Cold Spring 
(Reference Site)          

  

 

Silverado Cyn. d/s of 
Belha Way (Reference 
Site)         L02P45 

  
 Sandia Creek on De 
Luz Road (Reference 
Site)         L02P50 

            L02P55 

            L11P02 

M02XXX @ Talega 
Valley             

 

Note: Shaded areas indicates sites at which flows are diverted during the dry season 
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11.2.2 Santa Ana Region 
The monitoring program developed for the San Diego region includes wet weather and 
dry weather monitoring components. 

11.2.2.1 Santa Ana Water Quality Monitoring Program 
Details on development and implementation of the Santa Ana region Water Quality 
Monitoring Program are included in Exhibit 11-III.  The Third Term Permit monitoring 
program includes the following components: 

 Mass Emissions Monitoring – Estimates the total mass emissions form MS4, 
assesses mass emission trends over time and determines if the MS4 is 
contributing to exceedances of water quality objectives or beneficial uses. 

 Estuary/Wetlands Monitoring – Monitors the Upper Newport estuary, Talbert 
Marsh and the Bolsa Chica wetlands area to determine the effects of stormwater 
and non-stormwater runoff. 

 Water Column Toxicity Monitoring – Analyzes mass emission samples for 
freshwater and marine species toxicity to determine the impacts of stormwater 
and non-stormwater runoff on toxicity of receiving waters. 

 Bacteriological/Pathogen – Determines the impacts of stormwater and non-
stormwater runoff on loss of beneficial uses to receiving waters via monitoring of 
the coastline and six selected inland locations for total coliform, fecal coliform 
and Enterococcus. 

 Bioassessment – In cooperation with the Southern California Costal Water 
Research Project, will evaluate the biological index approach for Southern 
California. 

 Reconnaissance – Identifies and prohibits illicit discharges.  

 Land Use Correlations – Develops and implements strategies for determining the 
effects of land use on the quality of receiving waters.  At a minimum, focuses on 
the conversion from agricultural land to developed in Orange County and its 
correlation to the sediment loading in Upper Newport Bay. 

 TMDL/303(d) Listed Waterbody Monitoring – Continues Permittee participation 
in the Regional Monitoring Program for the San Diego Creek Nutrient TMDL.  In 
addition, evaluates the impacts of stormwater and non-stormwater runoff on all 
impairments within the Newport Bay watershed and other 303(d) listed 
waterbodies.  

11.2.2.2 Santa Ana Monitoring Program Components 
Specific monitoring tasks, sampling sites, and frequencies for the entire Santa Ana 
Regional Board area are include in Exhibit 11-III. Individual jurisdictions have described 
their contribution to monitoring efforts in Appendix A-11. 
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11.3 Water Quality Planning Initiatives  
The Permittees have initiated several water quality planning efforts intended to identify 
and better understand site-specific urban water quality problems in Newport Bay / San 
Diego Creek Watershed (nutrients), Aliso Creek (bacteria) and Talbert/Lower Santa Ana 
River (bacteria). These water quality planning initiatives have been integrated with the 
development of watershed chapter (Section 12.0). 

11.3.1 Newport Bay Watershed 
Newport Bay and certain sections of San Diego Creek have been listed as impaired for 
the presence of excess levels of fecal coliform, sediment and nutrients as well as toxicity 
to organisms. 

The development of Total Maximum Daily Loads (TMDLs) allocations pursuant to 
Section 303(d) of the Clean Water Act has imposed additional requirements on the 
Newport Watershed Permittees (The County, Orange County Flood Control District and 
the cities of Costa Mesa, Irvine, Lake Forest, Laguna Hills, Laguna Woods, Newport 
Beach, Orange, Santa Ana, and Tustin) which include significant additional 
requirements on these Permittees for monitoring and program development.  

11.3.2 Santa Ana River Watershed 
Elevated bacteria indicator levels in the surf zone off Huntington State Beach in 1999 
were attributed, in part, to the storm drain system of the Talbert/Lower Santa Ana River 
Watershed. In response to a Section 13267 letter from the Regional Board, the 
Talbert/Lower Santa Ana River Watershed Permittees (The County, Orange County 
Flood Control District, and the cities of Costa Mesa, Fountain Valley, Huntington Beach, 
Newport Beach and Santa Ana) committed to conducting monitoring investigations and 
research studies in conjunction with the University of California at Irvine and the 
National Water Research Institute. 

These studies were initiated by these Permittees and subsequently expanded to include 
watershed-scale monitoring and investigations, including extensive dispersion 
monitoring in the surf zone. These studies were completed in a final report entitled 
Huntington Beach Water Quality Investigation Phase II: An Analysis of Ocean, Surf zone, 
Watershed, Sediment and Groundwater Data Collected from June 1998 through September 2000 
- December 15, 2000. A follow-up study was initiated based on the results of the initial 
investigation. 

 As part of an early action plan, all storm drain and pump station discharges in this 
watershed were temporarily diverted during the summer months to the sanitary district. 
A number of these diversions are now becoming more permanent and are scheduled to 
extend through all dry season conditions. A considerable portion of the watershed is 
now being diverted, and the focus for continuing investigations is now on the remaining 
un-diverted drains previously identified as a potential significant source. Additional 
investigations will also be completed in the Talbert Marsh for critical ecological 
resources as part of the monitoring program. 
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11.3.3 Aliso Creek Watershed 
The lower mile of Aliso Creek has been listed as impaired for the presence of elevated 
levels of fecal coliform. Pursuant to a 205(j) grant the County initiated a water quality 
planning study to complement ongoing watershed restoration efforts being conducted 
by the Corps of Engineers in conjunction with Aliso Creek watershed cities and special 
districts. 

One of the results of the 205(j) study was the identification of elevated fecal coliform 
levels at many points along Aliso Creek and in its tributaries. One storm drain 
(identified as J03P02) exhibited higher fecal coliform levels than the rest and was issued 
a Clean Up and Abatement Order by the San Diego Regional Board pursuant to 
violations of the NPDES Stormwater Permit. The Order, as one action, assigns additional 
monitoring requirements to the J03P02 Permittees (The County, Orange County Flood 
Control District, and City of Laguna Niguel). 

The Corps of Engineers Feasibility studies and the 205(j) water quality planning study 
provided the first comprehensive restoration plan for an entire watershed in Orange 
County. The 205(j) report was made available in late 2001. 

As an early action, the flows from J03P02 were initially diverted during the summer 
months to the sanitary sewer.  At the present time, these flows are being treated by a 
Clear Creek™ System, and the treated, bacteria-free water is being discharged into 
Sulphur Creek. However, this is considered a temporary measure until a treatment 
wetland currently under construction becomes operational. 

Permittees have reported on additional technical information requests and special 
studies they have been involved with such as the collection of data/information for 
13267 letters or clean up and abatement orders. The Permittees produced six quarterly 
reports examining characteristics of bacterial contamination and describing the results of 
source investigations following up on earlier work in the 205(j) study. 
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EXECUTIVE SUMMARY 
 
The purpose of this document is to provide the State Water Resources Control 
Board members and management, and the public, an update on the staff 
progress and status in addressing discharges into Areas of Special Biological 
Significance.   
 
In the mid-1970’s, thirty-four areas on the coast of California were designated as 
requiring protection by the State Water Resources Control Board (State Water 
Board), and were called Areas of Special Biological Significance (ASBS).  
Despite the designation of these areas for protection, little was known about the 
presence and types of discharges occurring within ASBS.   
 
The Irvine Coast precedential decision in 2000, and the State Water Board 
hearings on the 2001 Ocean Plan amendments brought to light the fact that 
despite the Ocean Plan’s prohibition of waste discharge into ASBS, numerous 
discharges do exist.  This finding prompted the Board to fund a statewide survey 
to assess the extent of these storm water and nonpoint source discharges. In 
2003, the Southern California Coastal Water Research Project  (SCCWRP 2003) 
found 1,654 discharges to potentially be in violation. 
 
SCCWRP identified 391 municipal or industrial storm drains that empty directly 
into ASBS statewide. None of these storm drains were covered under an 
exception from the Ocean Plan’s ASBS discharge prohibition.  SCCWRP also 
identified a total of 1012 “small” storm drains from homes that may not be 
covered under an NPDES permit.  SCCWRP identified a total of 224 other non-
point sources draining into (or immediately adjacent to) ASBS statewide. These 
are associated with a variety of activities, including agriculture, grazing, parking 
lots and roads, boat yards, boat launches and service facilities, boat moorings, 
piers, runoff from leach fields, potentially faulty septic systems and other 
activities. Additionally, 66 seeps were identified that were also potential nonpoint 
sources of pollutants. 
 
The SCCWRP survey was originally designed to identify storm water and non-
point source discharges, which collectively represented about 98% of the 
discharges identified. However, thirty-one wastewater discharge points were 
identified by SCCWRP. Some facilities have multiple discharge points, and 
subsequently staff has identified 14 facilities that discharge wastewater to ASBS. 
Of these, only four were properly covered by permits and exceptions in 2003.  
 
The University of California San Diego Scripps Institution of Oceanography (SIO) 
was found to discharge both waste seawater and storm water into the San Diego 
– Scripps ASBS. It was determined to be in the best public interest, especially 
with regard to marine environmental conservation and protection, to allow 
UCSD/SIO to continue to discharge but within the confines of specific limiting 
conditions. Therefore the State Water Board adopted an exception to the ASBS 
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discharge prohibition (Resolution 2004-0052), provided that the Regional Water 
Board’s waste discharge requirements included 19 conditions.  
 
The USC Wrigley Marine Science Center (WMSC) operates a marine laboratory 
that provides important research and educational services.  WMSC discharges 
both waste seawater and storm water Northwest Santa Catalina Island ASBS. It 
was in the public interest to allow the Wrigley Marine Science Center to continue 
the drainage of its seawater and storm drain systems into Big Fisherman Cove 
under strict mitigating conditions. Therefore the State Water Board, in Resolution 
2006-0013, adopted Special Protections for the Northwest Santa Catalina Island 
ASBS, providing similar mitigating conditions to those for Scripps, and additional 
site-specific conditions to address the marine operations at WMSC.  
 
Staff’s current strategy is to address remaining discharges two ways; individually 
for marine laboratories, aquarium and military facilities; and collectively for storm 
water and other non-point discharges.  Responsible parties have been identified 
for each ASBS.  Letters were sent notifying each one that their discharges were 
in violation of the Ocean Plan waste discharge prohibition, and providing detailed 
instructions on how to come into compliance with the Ocean Plan.   
 
In June 2006 the State Water Board staff released its initial draft Special 
Protections to address storm water and nonpoint source discharges into ASBS. It 
is apparent that storm water runoff is a part of the hydrologic cycle but that it 
contains anthropogenic wastes, and is therefore prohibited under the Ocean 
Plan. The draft Special Protections are intended to require the removal of waste 
materials from runoff to the extent that: 1) natural water quality in the ASBS is not 
altered, and 2) marine life in ASBS is protected. The Special Protections 
document was intended to provide a framework for discussion at scoping 
meetings to be held in August 2006. Public scoping meetings were planned for 
three locations: Santa Rosa on August 1, Los Angeles on August 8, and 
Monterey on August 15.  Comments received at these scoping meetings and in 
writing will be used to consider modifications to the staff proposal. 
 
Staff is in the process of reviewing the water quality data accumulated from 
ASBS locations during the last several years. That data has not been fully 
assessed and therefore is not being comprehensively presented in this 
document. However, some examples of the available data are being presented. 
While limited to only certain example locations and times, the data provide an 
initial indication of the presence of pollutants in an undeveloped stream, an 
impacted stream, certain storm drains, and other point source discharges.  
 
One potential reference stream that drains to the Laguna Point to Latigo Point 
ASBS is Arroyo Sequit. This creek drains through Leo Carrillo State Park and 
Beach at the bottom of an undeveloped watershed located on the western edge 
of Los Angeles County. The park campground only minimally impacts the portion 
of this creek upstream of Pacific Coast Highway.  Metals analysis for this location 
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in March 2004 indicated good quality water for metals relative to the Ocean Plan 
objectives and the California Toxics Rule. 
 
Non- storm runoff in an urban storm drain at La Jolla (Avenida de la Playa) was 
also sampled in March 2004.  Cadmium and Chromium were above the 
California Ocean Plan Table B six-month median. Copper exceeded the 
instantaneous maximum.  Lead was higher than the daily maximum. Nickel was 
above the daily maximum and approaching the instantaneous maximum. 
 
Based on a review of the available data, there were 1,749 recreational beach 
postings in or immediately adjacent to ASBS during the period 1999 to 2005.  
Beach postings at ASBS occurred in San Mateo County (787), Los Angeles 
County (376), Orange County (274), San Diego County (133), Monterey County 
(99), Ventura County (76), and Sonoma County (4). There were also a total of 
150 closures recorded at ASBS beaches statewide during the same period.  
 
For 26 years (1977-2003) the California State Mussel Watch Program (SMWP) 
collected transplanted and resident mussels and clams from the waters of 
California's bays, harbors and estuaries. The sampling sites that were monitored 
as part of this program included some that were either in or very near ASBS. 
These sites were at Bodega Head, Trinidad Head, Fitzgerald, Point Reyes, Ano 
Nuevo Island, Monterey Bay, Pacific Grove, Anacapa Island, Catalina Island, La 
Jolla, Corona Del Mar and Carmel. Results from certain ASBS sites show 
elevated levels for certain metals and organic pollutants. 
 
Manipulated and natural landslides are common disturbances along the Central 
Coast. Sediment deposition due to anthropogenic and natural discharges affect 
marine intertidal and subtidal communities by direct burial, scouring by coarse 
sediments, and deposition of fine sediments.  They also may increase turbidity 
on marine waters.  A cove in the Julia Pfeiffer Burns Underwater Park 
ASBS/SWQPA has been completely filled with sediment. This resulted from a 
landslide in 1983 onto Highway 1 and possibly accelerated by associated 
Caltrans road clearance work.  
 
State Water Board Resolution 2004-0052, resolved 3.a., states "Natural water 
quality will be defined, based on a review of the monitoring data, by an advisory 
committee composed of State and Regional Board staff, a representative from 
UCSD/SIO, and two scientists selected by Regional Board staff from some 
academic organizations other than UCSD/SIO. At a minimum the advisory 
committee must meet annually and to advise the Regional Board whether or not 
natural water quality is being altered in the ASBS as a result of UCSD/SIO 
discharges. " The committee has been established and will focus on Scripps’ and 
other relevant La Jolla data to answer this main question over the permit cycle.  
The Committee recognizes the importance of their work in the context of the 
greater ASBS, Ocean Plan, and storm water issues. Their work shall provide 
guidance for assessing impacts to water quality in any ASBS in the State. It must 
be emphasized that the Committee will not make regulatory decisions but will 
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instead provide scientific advice to the Water Boards regarding natural water 
quality on the coast and in the ASBS, and the scientifically valid, observed 
impacts to water quality and marine aquatic life in ASBS. 
 
Based on the above information it is clear that there are known sources of 
pollution that drain into or have impacted ASBS.   However a more 
comprehensive monitoring program is necessary to fully determine the status 
and protection of beneficial uses in ASBS over time.  State Water Board Ocean 
Unit staff presented an initial set of monitoring requirements in the June 2006 
draft Special Protections document to address storm water and nonpoint source 
discharges.  Ocean Unit staff intends to continue working with the Natural Water 
Quality Committee, the Multi Agency Rocky Intertidal Network (MARINe), and 
Water Board’s Surface Water Ambient Monitoring Program (SWAMP) staff to 
further design and plan an ASBS monitoring program. 
 
Aside from the status of the important regulatory described herein, the State has 
also been active in providing staff expertise and funding for local entities working 
to comply with the ASBS discharge prohibition. One example of how the State is 
providing technical assistance to local parties is through the Critical Coastal 
Areas program.  Three CCAs adjacent to ASBS have been selected as pilot 
projects where state agency staff will work with local stakeholders to test the 
benefits of developing watershed-based plans and implementing appropriate 
management measures (MMs) to protect costal resources.   
 
The Clean Beaches Initiative (CBI) Program is primarily aimed at protecting 
human health, but controls to reduce pathogen loading may likely also reduce 
other pollutants that can impact marine life.  In Monterey County, two projects 
located at Pacific Grove ASBS received CBI funding, with a combined total of  $2 
million. These include dry weather flow diversions, a tidal circulation feasibility 
study, and pollutant source abatement. The source abatement and diversion 
program at Lover’s Point in Pacific Grove (ASBS # 19) was initiated after a 
70,000-gallon sewage spill into Monterey Bay National Marine Sanctuary on 
January 12, 2000.  In Orange County (Laguna Beach) at the Heisler Park ASBS, 
the State Water Board has committed $1.2 million of CBI Prop 40 funds for dry 
weather flow diversions.  At the James V. Fitzgerald ASBS, In San Mateo 
County, $20,000 has been committed for the sewer collection system upgrade. 
 
The Integrated Regional Water Management (IRWM) funded by Prop 50 Chapter 
8, provides approximately $148 million during the first funding cycle for IRWM 
Implementation.  Implementation grants fund projects that meet one or more of 
the program objectives of protection from drought, protecting and improving 
water quality, and improving local water security by reducing dependence on 
imported water.  Implementation Grant proposals must be based on an IRWM 
Plan. IRWM Grants are divided into two groups, the Integrated Regional Water 
Management Planning Grants, and Integrated Coastal Water Management 
Planning Grants.  Funding for the IRWM Program is administered jointly between 
the State Water Board, and the Department of Water Resources (DWR).  For 
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fiscal year 2005-06, approximately $3.1 million in Integrated Coastal Water 
Management Planning grants were awarded to projects within 14 ASBS 
throughout the State.   
 
The 2005-06 Consolidated Grants Program includes the Proposition 50 Coastal 
Non-point Source Pollution Control (CNPS) Program, which targets projects that 
restore and protect the water quality and environment of coastal waters, 
estuaries, bays, nearshore waters, and groundwater.  At least $10 million of the 
$43.1 million Proposition 50 CNPS Program funds were reserved for ocean 
protection projects (OPP) that meet the mutual priorities of the State Water Board 
and Ocean Protection Council (OPC). Those priorities were 1) the development 
of Rapid Indicators for pathogen indicators at recreational beaches, and 2) 
addressing discharges into ASBS.  State Water Board staff reviewed the 
proposals for the OPP funding in collaboration with other state agencies, and 
presented the recommended Ocean Protection Project (OPP) funding list of five 
successful proposals to the OPC at its June 8, 2006 meeting. The OPC approved 
those five proposals and recommended the State Water Board adopt that list.  
The State Water Board adopted the funding list for all five proposals, totaling 
$10,021,317, at the June 21, 2006 Board meeting. Three of those successful 
proposals address ASBS, totaling $5,521,317.  These were: 1) the La Jolla 
Shores ASBS Dry Weather Flow and Pollution Control Program, addressing the 
La Jolla and San Diego-Scripps ASBS; 2) the North Coast Stormwater Coalition’s 
NPS Pollution Prevention Program, in part addressing the runoff at Shelter Cove 
into the King Range ASBS; and 3) Monitoring and Mitigation to Address Fecal 
Pathogen Pollution along the California Coast, addressing runoff that may be 
impacting sea otters in several ASBS in the central coast. 
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INTRODUCTION 
 
The purpose of this document is to provide the State Water Resources 
Control Board members and management, and the public, an update on the 
staff progress and status in addressing discharges into Areas of Special 
Biological Significance.   
 
BACKGROUND 
 
The California Ocean Plan (Ocean Plan) establishes water quality objectives for 
California’s ocean waters and provides the basis for regulation of wastes 
discharged into the State’s coastal waters.  It applies to point and non-point 
source discharges.  The State Water Resources Control Board (State Water 
Board) adopts the Ocean Plan, and both the State Water Board and the six 
coastal Regional Water Quality Control Boards (Regional Water Boards) 
implement the Ocean Plan.  In 1972 the Ocean Plan stated:  “Waste shall be 
discharged a sufficient distance from areas designated as being of special 
biological significance to assure maintenance of natural water quality conditions 
in these areas” (State Water Board 1972).  No Areas of Special Biological 
Significance (ASBS) had yet been designated in 1972. 
 
The Regional Water Boards recommended certain candidate areas to the State 
Water Board, and in Resolution No. 74-28, for the first time, the State Water 
Board designated 31 of those candidate areas as ASBS.  Later in 1974, two 
more ASBS were designated (State Water Board 1974), and another in 1975 
(State Water Board 1975). There are currently a total of 34 ASBS. The ASBS 
were intended to afford special protection to marine life through prohibition of 
waste discharges within these areas.   
 
 
ASBS WASTE DISCHARGE PROHIBITION 
 
Since 1983, the Ocean Plan has prohibited waste discharges to ASBS (State 
Water Board 1983).  Similar to previous versions of the Ocean Plan, the 2005 
Ocean Plan (State Water Board 2005) states: “Waste shall not be discharged to 
areas designated as being of special biological significance.  Discharges shall be 
located a sufficient distance from such designated areas to assure maintenance 
of natural water quality conditions in these areas.” The concept of “special 
biological significance” recognizes that certain biological communities, because 
of their value or fragility, deserve very special protection that consists of 
preservation and maintenance of natural water quality conditions.  This is entirely 
consistent with the State Water Board’s mission to “preserve, enhance and 
restore the quality of California's water resources, and ensure their proper 
allocation and efficient use for the benefit of present and future generations." 
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PRECEDENTIAL DECISION, CRYSTAL COVE STATE PARK 
 
The Irvine Coast ASBS is co-located with Crystal Cove State Park. On November 
16, 2000, the Santa Ana Regional Water Board issued a cease and desist order 
(CDO) to the Irvine Company, the California Department of Transportation 
(Caltrans), and the California Department of Parks and Recreation.  The CDO 
contains findings that the dischargers were violating or threatening to violate the 
discharge prohibition contained in the California Ocean Plan against discharges 
into the Irvine Coast ASBS at Crystal Cove.  Caltrans petitioned the State Water 
Board to review the CDO. On April 26, 2001 the State Water Board decided 
Caltrans was in violation of the Ocean Plan ASBS discharge prohibition in that: 
 
• there are waste discharges from Pacific Coast Highway,  
• discharges on the beach above the high tide line do constitute discharges to 

the ASBS,  
• the Ocean Plan does in fact regulate the discharge of wastes through storm 

water conveyances, and 
• coverage under Caltrans’ statewide NPDES permit for storm water 

discharges does not relieve the discharger from complying with the Ocean 
Plan prohibitions on discharges into the ASBS.  

 
The State Water Board did amend the CDO to allow submission of a discharge 
elimination plan by May 16, 2002 and to require the cessation of discharges by 
November 16, 2003.    
 
MARINE MANAGED AREAS  
 
During the later half of the 20th century various state agencies and the 
Legislature designated some 18 different major categories of Marine Protected 
Areas and Marine Managed Areas. Assembly Bill 2800 (Chapter 385, Statutes of 
2000), the Marine Managed Areas Improvement Act added sections to the Public 
Resources Code (PRC) that simplified the nomenclature and created a system of 
six defined categories of Marine Managed Areas (MMAs).  
 
These six categories are Marine Reserves, Marine Parks, Marine Conservation 
Areas, Marine Recreation Management Areas, Marine Cultural Preservation 
Areas, and State Water Quality Protection Areas (SWQPAs). Under state law the 
Reserves, Parks and Conservation Areas are further categorized as Marine 
Protected Areas (MPAs). 
 
Certain Sections of the PRC (as modified by AB 2800) are relevant to ASBS.  
Section 36700 (f) of the PRC defines an SWQPA as “a nonterrestrial marine or 
estuarine area designated to protect marine species of biological communities 
from an undesirable alteration in natural water quality, including, but not limited 
to, areas of special biological significance that have been designated by the 
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State Water Resources Control Board through its water quality control planning 
process.”  Section 36710 (f) of the PRC stated:  “In a state water quality 
protection area point source waste and thermal discharges shall be prohibited or 
limited by special conditions.  Non-point source pollution shall be controlled to the 
extent practicable.  No other use is restricted.”  The classification of ASBS as 
SWQPAs went into effect on January 1, 2003 (without State Water Board action) 
pursuant to Section 36750 of the PRC. 
 
Senate Bill 512 (Chapter 854, Statues of 2004) later amended the marine 
managed areas portion of the PRC, effective January 1, 2005, to clarify that 
ASBS are a subset of SWQPAs and require special protection as determined by 
the State Water Board pursuant to the Ocean Plan and the California Thermal 
Plan.  Specifically, SB 512 amended the PRC section 36700 (f) definition of state 
water quality protection area to add the following:  “Areas of special biological 
significance are a subset of state water quality protection areas, and require 
special protection as determined by the State Water Resources Control Board 
pursuant to the California Ocean Plan adopted and reviewed pursuant to Article 4 
(commencing with Section 13160) of Chapter 3 of Division 7 of the Water Code 
and pursuant to the Water Quality Control Plan for Control of Temperature in the 
Coastal and Interstate Waters and Enclosed Bays and Estuaries of California 
(California Thermal Plan) adopted by the state board.” 
 
SB 512 also amended Section 36710(f) of the PRC as follows: "In a state water 
quality protection area, waste discharges shall be prohibited or limited by the 
imposition of special conditions in accordance with the Porter-Cologne Water 
Quality Control Act (Division 7 (commencing with Section 13000) of the Water 
Code) and implementing regulations, including, but not limited to, the California 
Ocean Plan adopted and reviewed pursuant to Article 4 (commencing with 
Section 13160) of Chapter 3 of Division 7 of the Water Code and the Water 
Quality Control Plan for Control of Temperature in the Coastal and Interstate 
Waters and Enclosed Bays and Estuaries of California (California Thermal Plan) 
adopted by the state board. No other use is restricted."  This language replaced 
the prior language that required point sources into ASBS to be prohibited or 
limited by special conditions, but allowed non-point sources to be controlled to 
the extent practicable. In other words, the absolute discharge prohibition in the 
Ocean Plan is maintained, unless an exception is granted. 
 
It is important to note that many ASBS/SWQPAs occupy the same geographic 
areas as other State MMAs, including many MPAs. Furthermore, there are many 
ASBS that overlap Federal MPAs (e.g., National Marine Sanctuaries). 
 
2005 OCEAN PLAN AMENDMENTS  
 
In Resolution 2005-0035, the Ocean Plan was amended to change the names of 
specific Areas of Special Biological (ASBS) and incorporate the classification of 
ASBS as SWQPAs pursuant to the Public Resources Code. In addition, the 
Ocean Plan was amended to state that exceptions would be reviewed during the 
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Triennial Review, and an appendix was added listing exceptions to the Ocean 
Plan.  
 
 
SCCWRP 2003 ASBS DISCHARGE SURVEY 
 
State Water Board hearings on the 2001 Ocean Plan amendments and the 
Caltrans petition brought to light the fact that there are storm water and non-point 
source discharges into ASBS, despite the Ocean Plan prohibition. The State 
Water Board decided in 2001 to fund a study to assess the extent of storm water 
and non-point source discharges into ASBS/SWQPAs.  The State Water Board 
contracted with the Southern California Coastal Water Research Project 
(SCCWRP) to conduct a pilot project survey of the ASBS in southern California.  
Upon completion of that work, the State Water Board again contracted with 
SCCWRP to expand the survey to all ASBS/SWQPAs in California. In July of 
2003, SCCWRP issued its Final Report:  Discharges into State Water Quality 
Protection Areas (SCCWRP 2003).  Information gained from the study was 
intended to be used to guide future action on these discharges.  
 
For the purposes of the survey, all drainages were divided into outlets and 
discharges.   Outlets were defined as naturally occurring water bodies (e.g., 
perennial or ephemeral streams and naturally occurring gullies) that drain to an 
ASBS.  Discharges were defined as anthropogenic sources that drain to an 
ASBS.  Statewide, there were 1658 direct discharges into ASBS.  These 
discharges were further classified into 31 wastewater discharge points, 391 
municipal/industrial storm drains, 1012 small storm drains (e.g., from individual 
properties), and 224 non-point sources.  In addition, 182 seeps were also 
identified as draining into ASBS.  Of these, SCCWRP identified 66 that were 
potential non-point sources of pollutants. See Appendix A for a summary of the 
original 2003 SCCWRP discharge survey results. 
 
Based on the relatively low level of funding and the massive undertaking to 
inventory all discharges in ASBS statewide, staff has always been aware that the 
inventory of ASBS drainages would need to be refined.  For example, in 2004 
staff working with the Santa Monica BayKeepers re-surveyed and reviewed 
photos of drainages in portions of the Laguna Point to Latigo Point ASBS.  In the 
Los Angeles County portion of that ASBS additional drainages were identified, 
increasing the number of drainages from 444 to 538.  Additional drainages have 
also been identified in the James V. Fitzgerald (1) and San Diego-Scripps ASBS 
(1).  Furthermore, staff is in the process of re-categorizing various drainages. For 
example weep holes in sea walls were categorized originally as small storm 
drains. New information from the dischargers, submitted in their application 
packages, will be valuable in staff’s ongoing attempts to refine the inventory and 
better categorize outfalls.   
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TYPES OF DRAINAGES INTO ASBS 
 
Higher Threat Discharges 
 
Many of the discharges identified by SCCWRP in ASBS are very likely low-
volume, low-threat. Some examples include sea wall weep holes, access 
stairways from individual homes and certain trail bypasses at parks. While it is 
important to identify these locations, it is not practical or necessary from a water 
quality protection perspective to spend scarce state resources on such low threat 
situations.  
 
Medium threat discharges include small storm drains and nonpoint sources from 
individual properties, that 1) have limited drainage areas, 2) are likely low volume 
based on their size, and 3) have low potential for discharging quantities of 
pollutants that could change water quality conditions in the ocean. While medium 
threat discharges may have low potential for immediately altering ASBS receiving 
water quality, staff is aware that pollutants may still enter the ocean from these 
sites if left uncontrolled. This may be particularly important where there are high 
densities of medium threat dischargers (e.g., in a residential area adjacent to a 
beach.)  Staff believes that a practical approach to address medium threat 
dischargers (and certain low threat discharges as well) is through the 
municipalities with an emphasis on source controls.  
 
Within each ASBS, staff has attempted to identify higher threat discharges that 
pose potential water quality alteration in the ASBS.  Higher threat discharges 
include (but not necessarily be limited to) municipal, transportation (including 
stream crossings), construction and industrial storm water, marine operations 
and piers, agricultural discharges, contaminated surface seeps, sources of 
human sewage, fish cleaning stations, and marine laboratories and aquaria.   
Higher threat sources of wastes should be addressed immediately. 
 
Table 1 below lists these higher threat discharges by ASBS number and 
Regional Water Board jurisdiction, and the responsible parties identified to date. 
This is a work in progress that staff will update as our assessment continues. 
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Table 1 

Staff Estimate of Higher Threat Waste Discharges Locations 
ASBS  
No. 

ASBS Name  Higher Threat 
Discharges 

Responsible Parties Region  

1.  Jughandle Cove  1a Calif. Department of Parks and Recreation 1  

2.  Del Mar Landing  3b Sea Ranch Association 1  

3.  Gerstle Cove  1 Calif. Department of Parks and Recreation  1  

4.  Bodega  1 U.C. Davis Bodega Marine Laboratory 1  

5.  Saunders Reef  6 Caltrans 1  

6.  Trinidad Head  4 Humboldt State University Telonicher Marine 
Laboratory; Trinidad Rancheria; City of Trinidad 

1  

7.  King Range  12c Humboldt Bay Harbor Recreation & Conservation 
District; Humboldt County Department of Public Works 

1  

8.  Redwood National 
Park  

38 Redwood National Park; Calif. Department of Parks and 
Recreation; Caltrans 

1  

9.  James V. Fitzgerald  19 Department of the Air Force; San Mateo County; 
Caltrans 

2  

10.  Farallon Islands  1d U.S. Fish and Wildlife Service – Farallon Islands 
National Wildlife Refuge 

2  

11.  Duxbury Reef  7 Marin County Department of Public Works; Point Reyes 
National Seashore 

2  

12.  Point Reyes 
Headlands  

6 Point Reyes National Seashore 2  

13.  Double Point   Point Reyes National Seashore 2  

14.  Bird Rock  0 Point Reyes National Seashore 2  

15.  Año Nuevo  5 Calif. Department of Parks and Recreation; Caltrans 3  

16.  Point Lobos  6e Calif. Department of Parks and Recreation; Caltrans 3  

17.  San Miguel, Santa 
Rosa, and Santa 
Cruz Islands  

* National Park Service 3  

18.  Julia Pfeiffer Burns  22 Calif. Department of Parks and Recreation; Caltrans 3  

19.  Pacific Grove  38 Monterey Bay Aquarium; City of Monterey; City of 
Pacific Grove Department of Public Works; Stanford 
University – Hopkins Marine Station 

3  

20.  Salmon Creek Coast  32 Caltrans 3  

21.  San Nicolas Island 11 U.S. Department of the Navy 4  

 
a Highway bridge span over Jughandle Creek 
b Two of these discharges fall just outside of but immediately adjacent to the ASBS boundary 
c Includes boat launch and shoreline parking/boat lot at Shelter Cove 
d This former waste stream of raw sewage has been eliminated.  USFWS installed an onsite 
wastewater treatment system. 
e Includes Whalers Cove launch ramp. 
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and Begg Rock  

22.  Santa Barbara and 
Anacapa Islands  

2f National Park Service 4  

23.  San Clemente Island  14 U.S. Department of the Navy 4  

24.  Laguna Point to 
Latigo Point  

88 Los Angeles County Department of Public Works; City 
of Malibu Department of Public Works; Calif. 
Department of Parks and Recreation; Caltrans 

4  

25.  Northwest Santa 
Catalina Island  

38 Santa Catalina Island Company; University of Southern 
California – Wrigley Marine Science Center 

4  

26.  Western Santa 
Catalina Island  

3 Santa Catalina Island Company or Catalina 
Conservancy 

4  

27.  Farnsworth Bank  0 --- 4  

28.  Southeast Santa 
Catalina Island  

2g Connolly-Pacific Company 4  

29.  La Jolla  5 City of San Diego 9  

30.  Heisler Park  3 City of Laguna Beach 9  

31.  San Diego-Scripps  15 U.C. San Diego – Scripps Institute of Oceanography 9  

32.  Robert E. Badham  3 City of Newport Beach 8  

33.  Irvine Coast  9 The Irvine Company; Pelican Point Community 
Association; Calif. Department of Parks and Recreation; 
Caltrans 

8, 9  

34.  Carmel Bay  54 Carmel by the Sea Department of Public Works; Pebble 
Beach Company; Calif. Department of Parks and 
Recreation; Caltrans 

3  

 
 
 
Streams and Estuaries 
Upstream discharges into natural streams and estuaries are subject to regulation 
by Regional Water Boards under the applicable Basin Plan through Waste 
Discharge Requirements (WDRs), waivers of WDRs, or prohibitions.  Impaired 
natural streams and their estuaries have been or will be addressed through Total 
Maximum Daily Loads (TMDLs) developed by the Regional Water Boards. In 
regulating these upstream discharges, the Regional Water Boards must ensure 
that downstream water quality standards are met.  Downstream standards 
include the 2001 Ocean Plan prohibition on discharges to ASBS, and the 
requirement that natural water quality be maintained in the ASBS.  
 

 
f Pier facilities on each island. 
g Shoreline quarry operations. 
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Municipal and Industrial Storm Drains 
SCCWRP identified 391 municipal or industrial storm drains that empty directly 
into ASBS statewide. None of these storm drains were covered under an 
exception from the Ocean Plan’s ASBS discharge prohibition.   
 
Storm water discharges from Phase I and Phase II Municipal Separate Storm 
Sewer Systems (MS4s), transportation sources, industrial facilities, and certain 
construction activities are considered point source discharges of wastes and are 
therefore issued NPDES permits. Various Phase I MS4 permittees have 
discharges directly into all mainland ASBS in coastal southern California 
(Regional Water Boards 4, 8, and 9), and in San Mateo County (Regional Water 
Board 2) as well. There are Phase II MS4 discharges into certain ASBS in 
Monterey County (Carmel and Pacific Grove, both in the Central Coast Regional 
Water Board), Marin County (Bolinas in the San Francisco Regional Water 
Board), and Humboldt County (Shelter Cove and Trinidad, also in the North 
Coast Regional Water Board). State Highway 1 and US Highway 101 are 
operated by Caltrans under a statewide NPDES storm water permit, and are 
located adjacent to and discharge into many of the ASBS. Statewide general 
permits also are currently in effect for industrial and construction related storm 
water discharges. The US Navy discharges under the statewide industrial storm 
water NPDES permit into ASBS at San Nicolas Island and San Clemente Island 
in Regional Water Board 4. The Connolly-Pacific Company (Santa Catalina 
Island in the Los Angeles Region) operates under the statewide industrial storm 
water NPDES permit. 
 
There are also large private developments that discharge storm water into ASBS 
in violation of the prohibition. These include Sea Ranch (in Sonoma County, 
North Coast Regional Water Board), Pebble Beach Company (in Monterey 
County, Central Coast Regional Water Board), Irvine Company (in Orange 
County, Santa Ana Regional Water Board), and The Catalina Island Company 
and Catalina Island Conservancy (Los Angeles County, Los Angeles Regional 
Water Board). 
 
Staff recommends that a Special Protections be adopted by the State Water 
Board to collectively address all storm water and nonpoint source waste 
discharges into ASBS. A first draft staff proposal for these Special Protections 
was released in June 2006. 
 
Nonpoint Sources 
SCCWRP identified a total of 224 nonpoint sources draining into (or immediately 
adjacent to) ASBS statewide. These are associated with a variety of activities, 
including agriculture, grazing, parking lots and roads, boat yards, boat launches 
and service facilities, boat moorings, piers, runoff from leach fields, potentially 
faulty septic systems and other activities. Additionally, 66 seeps were identified 
that were also potential non-point sources of pollutants. 
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Also included here with non-point sources of pollution are urban/residential 
surface runoff from individual homes, and clusters of homes or structures (and 
associated landscaped areas) that are not subject to regulation under an MS4 
NPDES Permit. Statewide, SCCWRP identified a total of 1012 of these “small” 
storm drains discharging to an ASBS which may not be covered under an 
NPDES permit.  
 
As stated previously, staff recommends that  Special Protections be adopted by 
the State Water Board to collectively address all storm water and nonpoint 
source waste discharges into ASBS. A first draft staff proposal for the Special 
Protections was released in June 2006. 
 
Septic systems and releases from underground tanks that are completely buried 
above mean high tide and which do not result in a surface discharge may not be 
subject to the COP prohibition. However, if such discharges result in  wastes 
entering an ASBS below mean lower low water, then the Regional Water Boards 
should provide appropriate conditions in WDRs, conduct enforcement, and (if 
necessary) issue orders requiring remediation in order to ensure that natural 
water quality and beneficial uses are protected. 
 
Waste Water Point Sources  
 
The SCCWRP survey was originally designed to identify storm water and non-
point source discharges, which accounted for about 98% of the discharges 
identified. However, the survey identified several wastewater point source 
discharges to ASBS that either were not permitted or are permitted without an 
Ocean Plan exception. Thirty-one wastewater discharge points were identified by 
SCCWRP. Some facilities have multiple discharge points, and subsequently staff 
has identified 14 facilities that discharge wastewater to ASBS. Of these, only four 
were properly covered by permits and exceptions in 2003. These are at San 
Clemente Island (Los Angeles Regional Water Board), San Nicolas Island (Los 
Angeles Regional Water Board), Carmel Bay (Central Coast Regional Water 
Board), and Shelter Cove, King Range ASBS (North Coast Regional Water 
Board). The discharges at San Clemente Island and San Nicolas Island have 
been in violation of certain permit conditions or limitations.  
  
Ten facilities have been identified that discharge wastewater to ASBS.  
 
These facilities and their status is given below:   
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Facility 

 
ASBS 

Region 
Board 

NPDES 
Permit 
 

 
Status 

Requa Waste 
Water Plant, 
National Park 
Service  
 
 

8 1 No, but 
facility 
has 
WDR 

To be abandoned by 
2007 

HSU Telonicher 
Marine Laboratory 
 

6 1 No Request for Exception 

Trinidad Rancheria 
Public Pier Fish 
Cleaning Station 
 

6 1 No Notified to cease but still 
discharging 

Shelter Cove Fish 
Cleaning Station 
 

7 1 No Notified of prohibition, no 
response yet 

UC Davis Bodega 
Marine Lab 
 

4 1 Yes Request and Application 
for Exception Submitted 

US Fish and 
Wildlife sewage 
outfall at SE 
Farallon Island 
 

10 2 No, but 
longer 
applicable 

Discharge eliminated 
2006 

Monterey Bay 
Aquarium 

19 3 No Request for Exception, 
some data submitted 
informally 

Hopkins Marine 
Station laboratory 
 

19 3 No Request for Exception 

USC Wrigley 
Marine Science 
Center 
 

25 4 Yes Exception adopted, 
permit renewal in 
progress 

UC Scripps 
Institution of 
Oceanography 

31 9 Yes Exception adopted, 
permit renewal in 
progress 

 
 
There are six marine laboratories/aquariums. Staff has recommended that  
marine laboratories and aquariums receive individual exceptions with Special 
Protections for ASBS. Ancillary storm water discharges for these facilities  would 
also be addressed through that individual exception process. Two such 
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exceptions have already been adopted for Scripps Institution of Oceanography 
and the Wrigley Marine Science Center (as described in the next section). 
Requests for issuance of individual Special ASBS Protections are in various 
stages of being requested and processed.  
 
In the North Coast region, the Bodega Marine Laboratory has submitted an 
extensive application that is being reviewed by staff. Also on the north coast, 
Humboldt State University has requested an exception for their Telonicher 
Marine Laboratory, and an application is due by August 31, 2006. 
 
In the Central Coast region, the Hopkins Marine Station and the Monterey Bay 
Aquarium have requested exceptions and applications are expected by August 
31, 2006. These two facilities are adjacent and serviced by the same seawater 
intake.  Staff intends to develop Special Protections for the Pacific Grove through 
a joint exception for these two facilities. 
 
There are fish cleaning stations at Shelter Cove and at Trinidad Pier. It is staff’s 
recommendation that waste discharges from fish cleaning stations be eliminated. 
Staff recommends that all fish wastes be retained and hauled off-site for legal 
disposal or use, and all grey water be disposed to land under a WDR issued by 
the Regional Board. 
 
SCCWRP identified two federal facilities, the National Park Service at Requa and 
the US Fish and Wildlife Service at SE Farallon Island, that respectively 
discharged treated and untreated human waste. The US Fish and Wildlife 
Service has verbally informed State Water Board staff that it has eliminated the 
surface discharge of sewage to the ocean at Southeast Farallon Island. Staff is 
also working with National Park Service and the US EPA to eliminate the Requa 
outfall. 
 
The SCCWRP survey only included discharges within 100 meters of ASBS 
boundaries, thus, two NPDES permitted discharges for treated wastewater 
located in the Highlands area south of Carmel were not included. These were in 
close proximity to, but outside, the Point Lobos ASBS in Regional Water Board 3. 
These discharges at times have been in violation of their permits, and may have 
impacted water quality within the Point Lobos ASBS.  As of 2006, both Highlands 
discharges have been eliminated.  All sewage that was previously treated and 
discharged locally now goes to the Carmel Area Waste Water District treatment 
plant.  

 
 
CURRENT OCEAN PLAN EXCEPTIONS 
 
Pre-1991 Exceptions 
 
As stated previously, four exceptions for waste discharges to ASBS were issued 
prior to 1991. These were for the US Navy wastewater treatment plant at San 
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Clemente Island ASBS (Los Angeles Region), the US Navy desalination plant 
brine disposal at San Nicolas Island and Begg Rock ASBS (Los Angeles 
Region), the Carmel Area Waste Water District outfall into Carmel Bay ASBS 
(Central Coast Region), and the Humboldt County Resort Improvement District 
No.1 waste water treatment plant at Shelter Cove in the King Range ASBS 
(North Coast Region). The State Water Board has not consistently reviewed 
these four older exceptions since being issued. Staff expects to review these 
exceptions during the next triennial review, per the requirements of the 2005 
COP. 
 
Scripps Institution of Oceanography Exception 
 
The University of California San Diego Scripps Institution of Oceanography (SIO) 
discharges into the San Diego – Scripps ASBS. SIO is a major marine scientific 
institution, providing education to oceanography students, and opportunities and 
facilities for cutting edge oceanographic research, including research performed 
by or for government agencies.  Much of the research and education performed 
at SIO utilizes and is dependent on the flow-through seawater system.  In 
addition, SIO’s Stephen Birch Aquarium (Birch Aquarium) is an important venue 
for public education regarding marine biology and conservation.  The Birch 
Aquarium is dependent on SIO’s flow-through seawater system.  While SIO’s 
seawater system does discharge waste seawater into the ASBS, the quality of 
that discharge may be controlled through the application of specific controls and 
management practices.  It was in the best public interest, especially with regard 
to marine environmental conservation and protection, to allow UCSD/SIO to 
continue to discharge but within the confines of specific limiting conditions. 
 
The State Water Board adopted an exception to the ASBS discharge prohibition 
(Resolution 2004-0052), provided that the Regional Water Board’s waste 
discharge requirements included 19 conditions. In summary, these 19 conditions 
required, among other things, that:  
• copper and formaldehyde be eliminated from the waste seawater discharge;  
• the waste seawater meet Ocean Plan effluent limits;  
• the introduction of exotic species be prevented;  
• dry weather flows from storm drains be eliminated;  
• wet weather flows from storm drains be controlled to protect natural water 

quality in the ASBS;  
• extensive monitoring is performed to assure that beneficial uses are 

protected; and 
• an expert committee will review the results to determine if SIO is not altering 

natural water quality in the ASBS (see the section of this report on the Natural 
Water Quality Committee). 
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The San Diego Regional Board renewed the NPDES permit in 2005 based on 
the conditions in State Board resolution 2004-0052. 
 
 
USC Wrigley Marine Science Institute Exception 
 
The USC Wrigley Marine Science Center (WMSC) operates a marine laboratory 
that provides important research and educational services.  The Wrigley Marine 
Science Center sea water system discharges 180,000 gallons per day into Big 
Fisherman Cove.  During rain events storm water is also discharged to the Cove.  
Originally at least part of the runoff and waste seawater were co-mingled, 
however, since becoming aware of the ASBS discharge issues, USC segregated 
its waste streams.  Most of the runoff from the laboratory area proper is now 
treated and infiltrated in vegetated swales.  The remaining storm water flows 
drain from the canyon area upstream of the laboratory and dormitory buildings.  
Direct discharges from a dive locker area have been eliminated.  The laboratory 
has a sewage treatment plant that discharges treated, chlorinated wastewater to 
land; the wash down water from the dive locker area was diverted to that 
treatment plant. 
 
If an exception were not granted, the Wrigley Marine Science Center would have 
been forced to shut down its seawater system.  Being on a remote island 
location, there are no reasonable alternative disposal options.  Diverting flows 
would involve their discharge into another, more pristine portion of a Marine Life 
Refuge.  In short, it was in the public interest to allow the Wrigley Marine Science 
Center to continue the drainage of its seawater and storm drain systems into Big 
Fisherman Cove under strict mitigating conditions. 
 
The State Board, in Resolution 2006-0013, adopted Special Protections for the 
Northwest Santa Catalina Island ASBS.  Resolution 2006-0013 included 20 
special conditions designed: to protect beneficial uses in the ASBS, and to 
specify minimum monitoring requirements necessary to determine if beneficial 
uses are being protected. These twenty special conditions were very similar to 
SIO’s, but included additional requirements for a waterfront management plan 
and also included a specific reference site rather than a committee to determine 
natural water quality.  
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LETTERS TO DISCHARGERS AND RESPONSES 
 
Since completion of the SCCWRP Report, State Water Board staff has been 
working on addressing the prohibited waste discharges with a strategy of 
addressing marine laboratories, aquariums and military facilities individually, and 
storm water and other non-point sources collectively. 
 
In October 2004, the State Water Board sent letters notifying other higher threat 
ASBS dischargers that they must cease discharging or apply for an Ocean Plan 
exception.  These letters not only brought attention to identifying the discharges, 
but also served to outline steps needed to comply with the Ocean Plan.  
Dischargers, who wish to comply, were then provided with the steps necessary to 
move forward with the exception process.  These steps included detailed 
baseline monitoring data.  State Water Board staff has received responses from 
most of these dischargers indicating their interest in complying.  Another round of 
letters was sent in August 2005, to the respondents, describing the data that 
must be submitted to proceed with the exception process.  These letters outlined 
the steps for compliance with the Ocean Plan, which included baseline water 
quality monitoring and marine life data.  The deadline for that data to be 
submitted was May 31, 2006.   
 
For these storm water and other non-point sources, twenty-five letters were sent 
to the responsible parties identified within each ASBS. Twenty-one who 
responded with the intention to apply for an Ocean Plan exception, seventeen of 
those submitted exception application packages. 
 
Table 2 provides a summary of responsible parties identified who received the 
first letters notifying them of the discharge prohibition, their response, and those 
parties who submitted exception applications by the May 31, 2006 deadline.  
Staff is still in the process of reviewing the May 31, 2006 submittals and did not 
include that information, including water quality monitoring data, in this report.
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Table 2 
Higher Threat ASBS Dischargers, Ocean Plan Exception Application Packages Submitted 

 

ASBS 
No. 

ASBS Name Responsible Party Notification Letter from 
State Water Board 

Request for 
Exception  

Application 
package 

submitted 

Request for 
Extension 
to May 31, 

2006 
Deadline 

2 Del Mar Landing Sea Ranch Association X X X   
6 Trinidad Head Trinidad Rancheria X X X X 
6 Trinidad Head Trinidad, City of X X X X 
7 King Range Humboldt Bay Harbor - Recreation 

and Conservation District 
X       

7 King Range Humboldt County - Department of 
Public Works 

X X   X 

8 Redwoods National Park Redwood National Park X X X   
9 James V. Fitzgerald Department of the Air Force X X X   
9 James V. Fitzgerald San Mateo, County of X X     

Marin County - 11 Duxbury Reef 
Department of Public Works 

X X X   

11 and 12 Duxbury Reef and Point Reyes 
Headlands 

Point Reyes National Seashore X X X   

19 Pacific Grove Monterey, City of X       
19 Pacific Grove Pacific Grove, City of - Public Works 

Department 
X X X   

24 Laguna Point to Latigo Point Los Angeles County - Department of 
Public Works 

X X X   

24 Laguna Point to Latigo Point Malibu, City of  X X   X 
25 and 28 Northwest Santa Catalina Island 

and Southeast Santa Catalina 
Santa Catalina Island Company X X X   
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ASBS 
No. 

ASBS Name Responsible Party Notification Letter from 
State Water Board 

Request for 
Exception  

Application 
package 

submitted 

Request for 
Extension 
to May 31, 

2006 
Deadline 

28 Southeast Santa Catalina Island Connolly-Pacific Company X X X   

29 La Jolla San Diego, City of X X X   
30 Heisler Park Laguna Beach, City of X X X   
32 Robert E. Badham Newport Beach, City of X X X   
33 Irvine Coast Irvine Company X       
33 Irvine Coast Pelican Point Community Association X X X   
34 Carmel Bay Carmel by the Sea - Public Works X       

34 Carmel Bay Pebble Beach Company X X     
 multiple Department of Parks and Recreation  X X X   
 multiple Department of Transportation X X X   

Total     25 21 17 4 
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STATE WATER BOARD PUBLIC WORKSHOPS 
 
In 2005, the State Water Board held public workshops to present the requirements for 
compliance with the Ocean Plan for ASBS.  A total of three workshops were held 
throughout the State.  The first was held on January 13, 2005 in La Jolla. The format of 
this workshop was informational and was composed of presentations to acquaint the 
attendees with the overall aspects of the COP ASBS waste discharge prohibitions and 
procedures for compliance. An interactive question and answer session was held in the 
afternoon. 
 
The next two workshops were held on August 31, 2005 in Monterey, and on October 24, 
2005 in San Pedro. These workshops provided information to stakeholders regarding 
exceptions to the State Water Board for discharges into ASBS, and potential funding 
sources for planning and implementation of measures to control waste discharges into 
ASBS. However, the format was modified to concentrate on stakeholder input. These 
workshops were initiated with a staff report and followed by many presentations made 
by stakeholders. Staff considered the valuable stakeholder input at these events in the 
preparation of the draft.   
 
In June 2006 the State Water Board staff released its initial draft Special Protections to 
address storm water and nonpoint source discharges into ASBS. It is apparent that 
storm water runoff is a part of the hydrologic cycle, but it also contains anthropogenic 
wastes, and is therefore prohibited under the Ocean Plan. The draft Special Protections 
are intended to require the removal of waste materials from runoff to the extent that: 1) 
natural water quality in the ASBS is not altered, and 2) marine life in ASBS is protected. 
The Special Protections document was intended to provide a framework for discussion 
at scoping meetings to be held in August 2006. After release of the document, meetings 
were held separately with Caltrans, environmental groups, and storm water agency 
representatives to obtain initial feedback. Afterward, public scoping meetings were 
planned for three locations: Santa Rosa on August 1, Los Angeles on August 8, and 
Monterey on August 15.  Comments received at these scoping meetings and in writing 
will be used to consider modifications to the staff proposal. 
 
EFFORTS TO CHARACTERIZE WATER QUALITY   
 
Water Quality 
 
State Water Board staff is in the process of reviewing the water quality data 
accumulated from ASBS locations during the last several years. That data has not been 
fully assessed and therefore is not being comprehensively presented in this document. 
However, some examples of the available data are being presented. While limited to 
only example locations, the following data are presented to give an initial indication of 
the constituent characteristics in an undeveloped stream, an impacted stream, certain 
storm drains, and other point source discharges. 
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It is important to identify and monitor reference streams and adjacent ocean areas in 
order to assist staff in characterizing natural water quality. One potential reference 
stream that drains to the Laguna Point to Latigo Point ASBS is Arroyo Sequit. This 
creek drains through Leo Carrillo State Park and Beach at the bottom of an 
undeveloped watershed located on the western edge of Los Angeles County. Upstream 
of Pacific Coast Highway this stream is only minimally impacted by the park 
campground.  The following table is based on a single sample from March 2004, but  
indicates high quality water relative to the Ocean Plan objectives and the California 
Toxics Rule. 
 

Table 3 - Arroyo Sequit Water Quality Data 
Constituent Result 

(µg/l) 
Constituent Result 

(µg/l) 
Constituent Result 

(µg/l) 
Sb 0.17  Pb <0.1 Co 0.12 
As 1.39 Hg <0.05 Fe 313 
Be ND (<0.1) Ni 1.86 Mn 2.6 
Cd ND (<0.1) Se 3.26 Mo 5 
Cr 1.11 Ag ND (<0.1) Sr 337 
Cu 1.46 Tl ND (<0.1) Tn ND (<0.1) 
Pb ND (<0.1) Zn 2.15 Ti 2.97 
Hg ND (<0.05) Al 51.9 V 15.40 
Ni 1.86 Ba 14.10   

 
 
For comparison, Sunshine Valley Creek is an impacted stream that drains a rural 
residential watershed in San Mateo County, which includes Highway One, and some 
businesses and agricultural land use.  The data on the following table was from a single 
sample collected in April 2004 at the point of drainage into the James Fitzgerald 
Reserve.  
 
 

 

 
 
 

 
Table 4 – Sunshine Valley Creek Data 

  
 
 Constituent Result  
OP Pesticides ND (limits vary 5-10 ng/ l) 
COP PAH 133    ng/l 
Se 2.7     µg/l 
Ni 6.89   µg/l 
Hg 0.005 µg/l 
Pb 2.3     µg/l 
Cd 0.15   µg/l 
Cr 4.47   µg/l 
Cu 4.58   µg/l 
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Results of all constituents couldn’t be compared since a different suite of constituents 
were analyzed for these reference and impacted sites. However, for those constituents 
analyzed for both sites, the reference sites results are lower than the impacted site, e.g., 
lead and cadmium are non-detect in the reference stream and a concentrations of 2.3 
and 0.15 µg/l were reported respectively for the impacted stream. Also, chromium, and 
copper are present in the impacted stream at concentrations 4 times higher than the 
reference stream. It should also be noted that PAH, while not measured at Arroyo 
Sequit, exceeded the Ocean Plan Table B objective (of 0.0088 µg/l, 30-day Average) at 
Sunshine Valley Creek. 
 
One important note is that the geology of different parts of our coast varies 
considerably, which can influence concentrations of certain constituents in reference 
and impacted streams. Therefore to be more meaningful reference creek must be 
selected for each region, if possible. 
 
As an example of storm drain dry weather flows in an urban setting, metals results for a 
single grab sample collected by staff in March 2004 at the Avenida de la Playa storm 
drain into the La Jolla ASBS is presented below. 
 
Table 5 – Avenida de la Playa storm drain & Ocean Plan Metals in µµµµg/L  
metal Ave De La 

Playa 
COP 
median 

COP 30 day 
av. 

COP daily 
max 

COP inst. 
max 

Antimony  6.38  1,200   
Arsenic 4.24 8  32 80 
Beryllium 0.01  0.033   
Cadmium 2.01 1  4 10 
Chromium* 3.42 2 190,000 8 20 
Copper 81.2 3  12 30 
Lead 14.4 2  8 20 
Mercury 0.16 0.04  0.16 0.4 
Nickel 49.8 5  20 50 
Silver 0.15 0.7  2.8 7 
Thallium ND    2   
Zinc 11.3 20  80 200 
*Chromium, results were for total Cr. The Ocean Plan six-month median, daily max, and instantaneous 
max are for hexavalent Cr (marine aquatic life objectives), and the 30-day average is for trivalent Cr 
(human health objectives). The Ocean Plan allows the objectives to be met using total Cr. 
 
Cadmium and Chromium were above the six-month median. Copper exceeded the 
instantaneous maximum.  Lead was higher than the daily maximum. The mercury 
concentration equaled the daily maximum, but mercury sampling is sometimes 
problematic and subject to contamination. Nickel was above the daily maximum and 
approaching the instantaneous maximum. 
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An example of direct municipal storm water (wet weather) discharges is the runoff in the 
vicinity of the Pacific Grove ASBS, which was sampled by the Monterey Bay National 
Marine Sanctuary Volunteer Program during their first flush monitoring effort. During the 
first flush event monitoring in 2004, the wet weather runoff from Monterey and Lovers 
Point exceeded the Central Coast Ambient Monitoring Program (CCAMP) action level of 
2.25 mg/l for nitrate established by Central Coast Regional Water Board. The 
concentration of nitrate in the samples was 3 mg/l. Nine sampling sites in Monterey and 
Pacific Grove exceeded the CCAMP action level of 400 MPN/100 ml for E. coli. The 
California Ocean Plan 30-day Geometric Mean for fecal coliform is 200 per 100 ml for 
recreational water. Most of the samples exceeded the Central Coast Basin Plan 
Objective and the Ocean Plan instantaneous maximum of 200 µg/l for zinc and 30 µg/l 
of copper. The concentration of zinc in samples ranged from 120 to 678 µg/l and copper 
concentrations ranged from 15 to 270 µg/l. 
 
Monitoring data collected by the US Navy in 2001-2002 at San Nicolas Island for 
outfalls 12, 18, 19, 20 and 23 were reviewed in regard to direct industrial storm water 
discharges. At outfalls 12, 18, and 23 respectively, suspended solids were reported at  
concentrations of 220, 130 and 140 ppm, and these values all exceeded the Ocean 
Plan Table A maximum effluent limit of concentration 60 ppm. At outfall 18, zinc was 
reported at a concentration of 0.18 ppm, which is higher that the Ocean Plan Table B 
instantaneous maximum of 0.2 mg/l. At outfalls 18 and 19, copper was reported at a 
concentration of 0.19 ppm and 0.12 ppm respectively, both of which are higher than the 
Ocean Plan Table B instantaneous maximum of 0.03 mg/l.  
 
Staff is aware that all marine laboratory and aquarium discharges are unique because 
of their locations and facilities. A generalization may be made that all marine 
laboratories and aquariums have both waste seawater and storm water runoff, but even 
the relative contributions of these are different at different facilities.  Special ASBS 
Protections have been adopted for two marine laboratories, the University of Southern 
California’s Wrigley Marine Science Center (WMSC) and Scripps Institution of 
Oceanography (SIO). State Water Board and Regional Water Board staff is currently 
developing Special ASBS Protections through individual exceptions for the remaining 
marine laboratories/aquariums. 
 
The University of Southern California’s Wrigley Marine Science Center (WMSC) serves 
as an example of effluent and receiving water quality at a marine laboratory. WMSC has 
flowing laboratory and small aquarium facilities, and also has storm water runoff.  The 
following information was taken from the pre-exception monitoring described in the 
CEQA Initial Study in support of the Feb. 2006 adoption of special protections for the 
Northwest Santa Catalina Island ASBS in an individual exception for that facility.  
 
Chronic toxicity test results on waste seawater and corresponding receiving water 
samples for the topsmelt, Atherinops affinis, from February and October 2004, resulted 
in a No Observed Effects Concentration of 100% (i.e., “zero toxicity”). Samples were 
also collected during dry weather (October 2004) and wet weather (November 2004) to 
analyze the waste seawater effluent for COP Table B metals (for marine aquatic life).  
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The waste seawater sample results were within California Ocean Plan water quality 
objectives for metals. 
 
The following table provides pre-exception analytical results for Table B metals (marine 
aquatic life) for storm water effluent, receiving water (Big Fisherman Cove) and 
reference (intake) samples collected in November 2004.  
 
 
Table 6 - WMSC, Storm Water Effluents, Reference and Receiving Waters. 

 
Analyte 
�g/L 

COP 6 
month 
median 

COP 
inst. 
max 

Intake 
sea-
water 

Big 
Fisher
-man 
Cove 

Runoff 
from 
Lab 

Main 
Storm 
Drain 

Dive 
Locker 
Runoff 

Detection 
limit 

Arsenic 8 80 0.998 0.949 4.53 1.31 15.1 0.015 

Cadmium 1 10 0.039 0.038 0.23 0.216 0.382 0.01 

Copper 3 30 0.267 1.13 34.6 11.3 64.9 0.01 

Lead 2 20 0.05 0.044 3.34 4.24 14.9 0.01 

Nickel 5 50 0.019 0.275 11.4 11.8 41.8 0.01 

Selenium 15 150 ND ND 0.073 ND ND 0.015 

Silver 0.7 7 ND ND ND 0.287 0.18 0.01 

Zinc 20 200 1.32 2.5 46.8 166.0 387.0 0.01 

Non-detected constituents are listed as ND. 
 
The lab storm water drainage exceeds California Ocean Plan six-month median water 
quality objectives for copper, lead, nickel, and zinc, and exceeds the instantaneous 
maximum water quality objective for copper as well.  In the loading dock area of the 
main lab building (which is on the west side), there is a vent for the seawater drainage 
system from the lab building.  At the time of the sampling in November 2004 this vent 
also collected runoff from parts of the loading dock, and the two waste streams co-
mingled during storm events.  WMSC has now segregated the two streams. The main 
storm drain exceeds the California Ocean Plan six month median water quality 
objectives for copper, lead, nickel, and zinc. The drainage area for this discharge 
includes a combination of natural watershed, abandoned silver mines from the 
nineteenth century, a storage area where old lab and marine equipment and 
construction wastes have been stored, and a long stretch of 60” pipe (possibly in poor 
repair) that carries runoff below the laboratory and other facilities. Results for the dive 
locker storm runoff exceed California Ocean Plan six month median water quality 
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objectives for arsenic, copper, lead, nickel and zinc, and exceed the instantaneous 
maximum water quality objective for copper and zinc as well.     
 
The results of the intake seawater (reference) and the receiving water in Big Fisherman 
Cove were below Ocean Plan Table C background concentrations for arsenic, copper, 
silver, and zinc. However, the receiving water was noticeably elevated above the 
reference sample for copper, nickel, and zinc. In December 2004, additional testing to 
screen for PAHs was performed at the same three runoff sampling locations.  Water 
samples were collected from the main storm water drainage, the lab storm water 
drainage and the dive locker storm water drainage sites. PAHs were not detected in any 
of these this samples at that time.  
 
As another example of marine laboratory/aquarium discharges, SIO has been operating 
and monitoring under the strict conditions in their exception and NPDES permit since 
2005. Wet and dry weather monitoring results for 2005, including both waste seawater 
and runoff, are being reviewed. While staff is working with the Natural Water Quality 
Committee on these results, an initial assessment indicates that copper PAHs, oil and 
grease, suspended solids, settleable solids, turbidity, residual chlorine, TCDD (dioxin), 
indicator bacteria, and toxicity are among the constituents of concern. 
 
Chlorine was high in some samples but there may be issues with regard to 
interferences or the analytical methods used. Dioxin appears at higher than COP 
objective levels, however a question has been raised regarding its potentially ubiquitous 
nature.  Some samples for both wet and dry weather were also toxic (i.e., critical life 
stage toxicity) to giant kelp, Macrocystis pyrifera. 
 
For one example of water quality information derived from a wastewater treatment plant 
discharge into an ASBS, please see Appendix E, which is a State Water Board staff 
summary of the findings of a report entitled Evaluation of the Effects of Carmel Area 
Wastewater District Discharge on Carmel Bay, prepared by EOA, Inc. for the Carmel 
Area Wastewater District (CAWD), October 15, 2003.  Based on the limitations of the 
data presented in EOA’s report, it appeared that there were no major measurable 
impacts to natural water quality in the Carmel Bay State Water Quality Protection Area 
(SWQPA) that can be absolutely attributed to the CAWD discharge.  There were, 
however, some instances when pollutants were discharged, exceedances occurred, and 
alterations of natural water quality were noted within the Carmel Bay SWQPA. 
 
Beach Postings  
 
Based on a review of the available data, there were 1,749 recreational beach postings 
in or immediately adjacent to ASBS during the period 1999 to 2005.  Beach postings at 
ASBS occurred in San Mateo County (787), Los Angeles County (376), Orange County 
(274), San Diego County (133), Monterey County (99), Ventura County (76), and 
Sonoma County (4). There were also a total of 150 closures recorded at ASBS beaches 
statewide during the same period. Appendix C provides summaries on closures for 
specific beach locations. 
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Sewage Spills 
 
Page 11, Section III D of the State Water Board's Water Quality Enforcement Policy 
states that "(a) sewage or treated wastewater spills that cause a public health threat 
and/or are greater than 5000 gallons" and "(d) un-permitted discharges of pollutants in 
Areas of Special Biological Significance" are important factors for determining priority 
violations. Staff is aware that sewage spills have occurred into or adjacent to ASBS. 
Notably, cities adjacent to or near ASBS, such as Avalon on Santa Catalina Island, 
Laguna Beach, Pacific Grove, and San Diego (La Jolla) had relatively high occurrences 
of spills during the late 1990’s and the early 2000’s. Funding was secured from the US 
EPA and the State Water Board to correct many of the problems, including aging or 
inadequate infrastructure, to address sewage spills and dry weather runoff.  
 
Still, sewage spills have continued at some locations. For example, there has been 
significant contamination from sewage spills during storm events at the James V. 
Fitzgerald ASBS. Two sewage spills occurred on December 24 and 29, 2003 into the 
James Fitzgerald Marine Reserve ASBS (approximately 10,000 and 80,000 gallons, 
respectively).  Apparently these spills occurred from or near the Montara pump station.  
Heavy storms and rainfall in 2004 again resulted in 3 sewage spills in the month of 
December.  The largest, a 105,400 gallon wastewater overflow, closed beaches from 
the northern border to the southern border at Pillar Point, for several weeks.   
 
The Montara Water and Sanitary District (MWSD), located on the northern border of the 
James V. Fitzgerald ASBS, is a special district that provides sewer and water services 
to the unincorporated areas of Montara and Moss Beach in San Mateo County.  There 
are approximately 1,640 service connections serving a population of 5,412 (DHS 
January 2003). In order to perform regional functions for the conveyance, treatment, 
and disposal of wastewater, the City of Half Moon Bay, Granada Sanitary District, and 
Montara Sanitary District, in a Joint Exercise of Powers Agreement, formed Sewer 
Authority Mid-Coastside (SAM).  The SAM treatment plant, located in Half Moon Bay, 
provides secondary treatment for domestic and industrial wastewater.  The plant 
currently discharges an annual average flow of 2.2 million gallons per day directly into 
the Monterey Bay National Marine Sanctuary, about 1900 feet offshore (NPDES No 
CA0038598).  In addition to the treatment plant, SAM owns and operates a system of 
three pump stations, which convey wastewater from Montara Sanitary District and 
Granada Sanitary District to the treatment plant. These pump stations overflow during 
major storm events, spilling waste directly into the ASBS (CDHS 2003).    
 
State Mussel Watch Program Results for ASBS 
 
For 26 years (1977-2003) the California State Mussel Watch Program (SMWP) 
collected transplanted and resident mussels and clams from the waters of California's 
bays, harbors and estuaries. Samples collected in the SMWP were analyzed for trace 
elements and organic chemicals with a uniform statewide approach for evaluation of the 
occurrence of toxic substances in marine waters. Data from the sampling stations that 
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are in the ASBS were compared to the elevated data levels (EDL). The EDL is 
calculated by ranking all of the results for a species and a given chemical using a set of 
data. A cumulative distribution is constructed and percentiles are calculated. The 85th 
percentile (EDL 85) may be used as an indication that a chemical is elevated and the 
95th percentile (EDL 95) may be used as an indication that the data is highly elevated.  
EDLs are not directly related to potentially adverse human or animal health effects, nor 
are they related to water quality standards.  These EDLs are instead used only to 
compare findings in particular area with larger database on findings from all over the 
state.  
 
The sampling sites that were monitored as part of this program included some that were 
either in or very near ASBS. These sites were at Bodega Head, Trinidad Head, 
Fitzgerald, Point Reyes, Ano Nuevo Island, Monterey Bay, Pacific Grove, Anacapa 
Island, Catalina Island, La Jolla, Corona Del Mar and Carmel. 
 
The wet weight results for resident California Mussels (Mytillus californianus) for these 
sites were compared to statewide EDL 85 and EDL 95 using 1977 to 1997 data, 
although each site often did not have annual tests performed. It should be noted that 
high lead results from the mid 1970s were often attributable, at least in part, to the use 
of leaded gasoline and the aerial fallout of lead following combustion. Leaded gasoline 
is of course no longer used. Similar technological/cultural changes have occurred (e.g., 
banning DDT) and will continue (e.g., new pesticides introduced, such as pyrethroids) to 
occur over time. 
 
At the Bodega Head ASBS, which is usually considered one of the cleanest sites in 
California marine waters, results for seven constituents (cadmium, mercury, copper, 
selenium, oxychlordane, gamma chlordane and phenol) at times indicated elevated 
levels above the EDL 85. Of the 36 metals analyses performed, 16 results for cadmium 
and two results for copper, nickel, mercury and selenium were above the EDL 95 during 
the period 1986 to 1999. Of the 13 organic chemistry analyses performed, six results for 
oxychlordane and chlorpyrifos, two results for gamma chlordane, one result each for 
decthal and DDT were above EDL 95 from 1986 to 1988.  
 
At the Trinidad Head ASBS, results for ten constituents (aluminum, chromium, copper, 
mercury, manganese, nickel, selenium, oxychlordane, cis-chlordane and chlorpyrifos) at 
times indicated elevated levels above the EDL 85. Of the 23 analyses, eight results for 
aluminum, five results for chromium, four results for copper, one result for mercury, 14 
results for manganese, and two results for selenium were above the EDL 95 for during 
the period 1977 to 1999. Of the 8 organic chemistry analyses performed, one result for 
gamma chlordane, six results for oxychlordane, and seven results for chlorpyrifos were 
above the EDL 95  from 1982 to 1999.  
 
At the James Fitzgerald ASBS, results for eight constituents (aluminum, chromium, 
nickel, oxychlordane, p,p’DDE, PCB 1248, PCB 1254, and total DDT) at times indicated 
elevated levels above the EDL 85. Of the 8 metals analyses, three results for aluminum, 
one result for chromium and two results for nickel were above their respective EDL 95 
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during 1977 to 1999. Of the 9 organic chemistry analyses, two results for oxychlordane, 
three results for chlorpyrifos, one result for PCB 1248, one result for p, p’DDE and one 
result for total DDT were above the EDL 95.  
 
At Point Reyes ASBS, only results for two constituents, oxychlordane (one out of one 
test) and o,p’DDD (one out of five tests) indicated elevated levels above the EDL 95.  
 
At Ano Nuevo ASBS, eight constituents (mercury, p,p’DDD, p,p’DDE, o,p’DDT, 
p,p’DDT, total DDT, PCB 1254, and dieldrin) at times indicated elevated levels for the 
EDL 85. Six out of six results for mercury were above EDL 95 from 1977 to 1982. Out of 
four organic analyses performed, four results for p,p’DDE, four results for total DDT, and 
three results for PCB 1254 were above the EDL 95.  
 
At the Pacific Grove ASBS, 14 constituents (cadmium, copper, mercury, lead, zinc, 
trans-nonachlor, oxychlordane, chlorpyrifos, dachtal, p, p’DDD, o, p’DDT, endosulfan, 
alpha heptachlor and pentachlorophenol) at times indicated elevated levels for the EDL 
85. Of the 26 metals analyses, the highest frequency for exceeding the EDL 95 was for 
lead (nine results) and zinc (nine results). 
 
At Santa Catalina Island (the general location for four ASBS), only four constituents 
(aluminum, manganese, lead and zinc) at times indicated elevated levels. Lead was the 
constituent with consistent elevated levels (ten out of ten tests) exceeded the EDL 85.   
 
At the San Diego Scripps and La Jolla ASBS, only four constituents (silver, lead, zinc, 
and o,p’DDT) at times indicated elevated levels. Silver (six out of eight tests) and lead 
(five out of eight tests) most frequently exceeded the EDL 85.  
 
At Corona Del Mar (Robert E. Badham ASBS), ten constituents (silver, copper, 
manganese, mercury, lead, zinc, dachtal, p,p’DDT, PCB 1254, and p,p’DDD) at times 
indicated elevated levels. Silver (seven out of seven tests), lead (six out of seven tests), 
PCBs (five out of six tests) and p,p’DDT (six out of seven tests) most frequently 
exceeded the EDL 85.  
 
At the Carmel Bay ASBS, results for seven constituents (cadmium, nickel, selenium, 
dachtal, p,p’DDT, total endosulfan and heptachlor) at times indicated elevated levels 
above the EDL 85. Of these cadmium (16 out of 32 tests) most frequently exceeded the 
EDL 85.   
 
Ocean Water Contaminants and Sea Otter Mortality 
 
The sea otter (Enhydra lutris) is one of the first animals ever protected by federal law, 
beginning with the Fur Seal Act of 1912. The southern, or California, sea otter (Enhydra 
lutris nereis) is listed as “depleted” under the federal marine Mammal Protection Act and 
as “threatened” under the Endangered Species Act.  The sea otter is the smallest 
marine mammal in North America, yet it has a significant influence on the nearshore 
ecosystem. Sea otters are found along rocky, sandy and mixed shores and prefer 
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habitat with kelp. They generally remain close to shore where the water depth is 20 
meters (65 feet) or less. Sea otters in California eat a variety of marine invertebrates 
including crabs, mussels, clams, abalones and sea stars. Sea otters influence the 
marine environment by reducing prey populations that feed on kelp (US. Fish and 
Wildlife Service, 1996). Sea otters are known to inhabit several ASBS on the central 
coast, including the Salmon Creek Coast, Julia Pfeiffer Burns, Point Lobos, Carmel Bay, 
Pacific Grove, Ano Nuevo, and possibly James V. Fitzgerald, and at San Nicolas Island 
in southern California. 
 
Sea otters are very susceptible to marine pollutants, which may be directly toxic when 
ingested, or may alter their fur’s insulating properties upon external contact (as in the 
case of petroleum hydrocarbons). They eat approximately 25% of their body weight per 
day, and their diet  is mainly composed of shellfish and other invertebrates. Filter 
feeding shellfish may serve as an intermediate reservoir for some of the pathogens that 
infect sea otters. Sea otters may also concentrate chemical contaminants found in their 
prey. 
 
There are several known causes of mortality in the southern sea otters. A 1992-1995 
study of approximately 50 sea otters by the National Wildlife Health Center (NWHC) 
showed that various parasitic, fungal and bacterial diseases caused the death of 
approximately 38.5% of the sea otters examined.  
 
A US Geological Survey (USGS) study of California sea otters during the spring of 1999 
indicates that the population declined 1.14 percent during the year following the 1998 
spring survey. This study shows a steady decrease from a high of 2,377 sea otters 
counted in 1995 to 2,114 in 1999. Disease, contaminants, starvation and other causes 
may be contributing to the sea otter decline; Disease is responsible for roughly 40 
percent of the deaths, a rate that is relatively high when compared to disease- caused 
deaths in other wild predators (USGS, 1999).  The most frequent infectious disease 
identified has been toxoplasmosis. Toxoplasma gondii, a protozoan disease spread by 
cat feces, causes inflammation of the brain. Other disease-causing agents have also 
been identified. The effects of chemical pollutants and undernutrition are also implicated 
(USGS, 2005).  The sources of T. gondii are terrestrial and may be linked to waste 
water treatment plant discharges and/or storm water discharges. 
 
 
Ecological Impacts of Roadway Sediment Clearing Operations 
 
In the Central Coast Region (RWQCB 3), a cove in the Julia Pfeiffer Burns Underwater 
Park ASBS/SWQPA has been completely filled with sediment. This resulted from a 
landslide in 1983 onto Highway 1 and was possibly accelerated by associated Caltrans 
road clearance work.  
 
Manipulated and natural landslides are common disturbances along this slide prone 
coastal area. Sediment deposition due to anthropogenic and natural discharges affect 
marine intertidal and subtidal communities by direct burial, scouring by coarse 
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sediments, and deposition of fine sediments.  Sediment deposition also may increase 
turbidity in marine waters.  The McWay landslide, caused by heavy winter rains in 1982-
1983, caused the closure of Highway 1 for almost two years.  Roadway clearing 
operations removed over three million cubic meters of sediment and debris and into Mc 
Way Cove.  This discharge completely filled McWay Cove. The waterfall on McWay 
Creek once flowed into a cove populated by diverse intertidal and subtidal marine life. 
Now it is flowing onto a sandy beach. Sediment erosion and downstream deposition into 
the ASBS appears to be a continuing concern (Oliver 1999).  
 
Since 1986, the Benthic Lab at Moss Landing Marine Laboratory has investigated the 
movement of this sediment into the ocean and its resulting impacts on the nearshore 
marine communities.  Surveys were performed to assess biological and physical 
conditions in the slide, affected areas, which include terrestrial, intertidal and subtidal 
zones.  These assessments continue annually and biological data are essential in 
developing environmentally sound highway construction and maintenance strategies for 
Caltrans.  In addition, Caltrans has a sediment management plan that it now uses to 
avoid impacts as new landslide challenges emerge. 
 
Recreational Boating and Marina Operations 
 
Copper antifouling boat paints are known to be a significant source of copper.  These 
paints are designed to leach copper into the water, mostly as cuprous oxide, to reduce 
the fouling on the boats’ bottoms with barnacles and algae.  Copper is used as a biocide 
in antifouling paints because of its known toxicity to marine aquatic life.  Even at 
relatively low concentration levels of a few parts per billion, copper is toxic to aquatic 
organisms.  Copper is toxic to many species of aquatic life and within individual species 
life stages.  The early life stages of fish, bivalves, and echinoderms are especially 
vulnerable to copper contamination.  Copper tends to accumulate in sediment, 
threatening benthic life.  Because of these adverse affects of copper, the use of copper-
based antifouling paints is restricted or banned in parts of Europe (CRWQCB 2005). 
 
Other metals are also known to be toxic to fish and other aquatic species.  Metals in the 
water may attach to suspended particles and settle.  Benthic organisms that lie in the 
sediment may ingest these metals and filter feeders such as mollusks may accumulate 
metals from the water. Sediments may be re-suspended and release metals back into 
the water. Chromated copper arsenate is often used as a wood preservative for 
dock/pier pilings (SCCWRP 2006).   
 
Another potential source of copper from marina operations may be from the cleaning of 
the boat hulls.  As hulls are cleaned or scraped, these materials are released into the 
environment.   
 
In addition to copper, other boating activities such as maintenance, pressure washing of 
boats, the use of detergents and chlorine as cleaning agents, improper disposal of 
trash, discharges of sewage and other wastes, and fueling also serve as entry points for 
pollutants into the water.   
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Several ASBS have pier and marina operations.  The largest marine non-military 
operations are at ASBS No. 6, Trinidad Head, and ASBS 25, Northwest Santa Catalina 
Island. There is also a significant amount of marine activity associated with the Shelter 
Cove launch ramp. The U.S. Navy has significant marine operations at San Clemente 
and San Nicolas Island. The USC Wrigley Institute has a significant marine operation. 
The National park Service operated piers at Anacapa Island and Santa Barbara Island. 
State Parks operates launch ramps at Whaler’s Cove in the Pt. Lobos ASBS. Other 
smaller marine operations are located at Paradise Cove in the Laguna Point to Latigo 
Point ASBS, Stillwater Cove at Pebble Beach in the Carmel Bay ASBS, and at Scripps 
Pier in the San Diego Scripps ASBS.  
 
Assessing Waste Discharge Influence on ASBS Marine Aquatic Life 
 
In the late 1970s and early 1980s a series of reconnaissance surveys, funded by the 
State Water Board, were conducted for most of the ASBS. The primary emphases of 
these reconnaissance surveys were biological surveys describing intertidal and subtidal 
marine life. Although primarily qualitative and biodiversity oriented, these studies 
provide an extremely valuable snapshot of the ASBS at that time. Ocean Unit staff has 
been uploading this information to an MS Access database for more efficient use. Staff 
estimates that the first phase of this work will be completed and made available on the 
Internet by the end of 2006. 
 
An important question often asked is: “Does evidence exist for any harmful impacts from 
discharges on marine life in ASBS?”  This question must be answered to proceed 
through the Ocean Plan exception process. Currently, except for the sediment impacts 
at Julia Pfeiffer Burns ASBS, there is only limited information on which staff can rely to 
answer this question.  For both of the Initial Studies for the Exception/Special 
Protections for the Scripps Institution of Oceanography (2004) and the USC Wrigley 
Marine Science Center (2006), staff had to rely on a mix of qualitative and some short-
term quantitative data. With this limited data staff could not absolutely determine 
impacts on marine life from the waste seawater or storm water discharges. Because of 
the lack of any absolute proof of impacts, staff recommended approval of the mitigated 
negative declaration/resolutions, since the available data indicated that beneficial uses 
would be protected under the strict mitigating conditions. The monitoring conditions in 
those two resolutions also required that consistent quantitative marine biotic studies be 
performed to assure that beneficial uses are protected over time.  Further applicants for 
exceptions were all instructed to provide quantitative biological data from a location near 
the discharge and at a reference station so that the same process could be followed. 
Staff’s intention is that future Special Protections would include a requirement for further 
quantitative survey to assure protection of marine aquatic life over time. 
 
The Reconnaissance Survey Report for the Carmel Bay ASBS (SWRCB Water Quality 
Monitoring Report No. 79-10) issued in April 1979, provides an example of the type of 
assessment of the biological effects of the discharge of treated sewage effluent that was 
performed during the 1970s and early 1980s.  That report summarized the results of six 
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different monitoring studies and three literature reviews published from 1973-1978.  
Much of that information involved the impact of the discharge on marine life.  Citing 
some of those studies (which were performed by Kinnetics Laboratories) the 
Reconnaissance Survey summarized information about a small (20m2) localized high 
impact area near the subtidal outfall diffuser ports.  In 1976, that high impact area was 
described as being barren or covered with a “scum-like material”, with the heaviest 
impacted area being “black.”  By 1977, this high impact area had experienced a “partial 
recovery.” Generally, the Reconnaissance Survey Report found that the “District’s 
discharge occurs in an area of high water movement; however five years of 
monitoring…has not produced conclusive information of any significant impact of the 
discharge on the ASBS.” Therefore staff concludes that impacts are detectable, but that 
in the case of Carmel’s outfall those impacts were relatively small and improved over 
time.  Additional studies were performed between 1979 and 1986, and the 
EOA,Inc./CAWD final report points out there have been no significant effects 
documented as of 1986 in the biological community in the vicinity of the discharge.  That 
statement is essentially correct.  However, there have been no new benthic studies 
since 1986.  Therefore, we are not able to determine the current health of the benthic 
community near the discharge. 
 
Storm water runoff enters the ocean in the intertidal zone prior to dilution. If impacts 
occur to marine life, staff assumes that the greatest likelihood of impacts would be in the 
intertidal zone. There has been an ongoing effort by various researchers to monitor the 
intertidal zone throughout the State’s coastline for purposes of identifying a baseline for 
spill impacts, to document species diversity, and to generally construct a time series of 
the status of intertidal life.  Managers and scientists from federal, state and local 
government agencies, universities, and private and volunteer organizations formed the 
Multi-Agency Rocky Intertidal Network (MARINe) in 1997 to monitor important shoreline 
resources.  Since then MARINe has successfully standardized protocols, carried out 
semi-annual monitoring surveys at nearly 100 rocky intertidal monitoring sites 
throughout California, half of which are located within Areas of Special Biological 
Significance.  Data for many of these sites has been collected for 25 years. Such 
monitoring of the rocky intertidal zone provides a relatively a long-term context and 
reveals the dynamic nature of the community. The MARINe database has been 
designed and maintained at SCCWRP.  Naturally occurring regional influences and the 
effects of climatic changes (e.g., El Nino events) are recognizable, and these studies 
enhance our understanding of the extent of temporal variation in natural systems.  
Furthermore, certain signals associated with anthropogenic stressors (trampling, 
poaching) are detectable.  However, to date these studies have not necessarily been 
designed to determine the impacts of waste discharge on the community. 
 
To identify impacts from runoff, surveys must be designed to specifically respond to that 
question. When assessing the influence of waste discharge on the rocky intertidal 
community, bioregional multivariate statistical analysis will be necessary to ascertain 
clear discriminating signals of anthropogenic runoff.  Signals of natural background 
variance (such as temperature) would clearly emerge at both runoff and reference sites, 
and these natural background signals are expected to be different from those resulting 
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from runoff.  If future surveys are properly designed, signals from polluted runoff are 
also likely to be different than those associated with anthropogenic trampling, since 
some species are immune to trampling.   
 
The State Water Board staff is also requesting advice from the MARINe researchers on 
aspects of the monitoring requirements in the initial draft of the Special Protections, with 
the intention of assuring that the final monitoring requirements for ASBS be scientifically 
valid and appropriate to the questions asked. These efforts, in collaboration with 
MARINe researchers, will assist with the State Water Board staff  assessment of the 
status of the marine aquatic life beneficial use. 
 
Natural Water Quality Committee 
 
State Water Board Resolution 2004-0052, resolved 3.a., states "Natural water quality 
will be defined, based on a review of the monitoring data, by an advisory committee 
composed of State and Regional Board staff, a representative from UCSD/SIO, and two 
scientists selected by Regional Board staff from some academic organizations other 
than UCSD/SIO. At a minimum the advisory committee must meet annually and to 
advise the Regional Board whether or not natural water quality is being altered in the 
ASBS as a result of UCSD/SIO discharges. "  
 
The committee has been established and will focus on Scripps’ and other relevant La 
Jolla data to answer this main question over the permit cycle. The composition of the 
committee has been selected by the State and San Diego Regional Water Boards and 
includes Andrew Dickson (SIO), Steve Murray (CSU Fullerton), Burt Jones (USC), Jim 
Allen (SCCWRP), Ken Schiff (SCCWRP), Rich Gossett (CRG Labs), Pete Michaels 
(San Diego Regional Water Board), and Dominic Gregorio (Ocean Unit, State Water 
Board). 
 
The Committee members are in agreement regarding the mission as proposed. The 
Committee also clearly recognizes the importance of their work in the context of the 
greater ASBS, Ocean Plan, and storm water issues. In response all agreed that their 
work should provide guidance for assessing impacts to water quality in any ASBS in the 
State. It must be emphasized that the Committee will not make regulatory decisions but 
will instead provide scientific advice to the Water Boards regarding natural water quality 
on the coast and in the ASBS, and the scientifically valid, observed impacts to water 
quality and marine aquatic life in ASBS. 
 
Regarding the Committee’s scientific questions, three areas of emphasis have been 
agreed on: 
 

1. Are water quality objectives and permit limits being met? 
2. What are impacts to marine species and communities? 
3. What would ambient marine water quality be like without waste discharges, and 

how does effluent impact that water quality?  
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This group’s advice and recommendations on natural water quality will have a major 
impact on the future of ASBS storm water discharges, as well as for storm water in 
general and relevant water quality standards. The group will provide the Water Boards 
with an informed answer to the question: "What is natural water quality in the nearshore 
environment during storm events?" Their insights, observations, and recommendations 
will also likely affect future Ocean Plan amendments. 
 
There have been two meetings prior to August 1, 2006. At the second meeting (April 
2006) the committee heard several important results to date of the work being 
performed by SIO in complying with their permit and exception requirements. Scott 
Jenkins of SIO has modeled the dilution of the SIO discharges in the surf zone and 
nearshore waters. Model runs were developed for dry weather worst case (peak 
seawater discharge during stagnant ocean conditions), and for wet weather worst case 
(peak combined storm water & seawater discharges during storm seas). The model 
results show dilution exists for both waste seawater and storm water.  Dry weather 
dilution rates range from102 – 106 to 1 in ASBS everywhere seaward of the surf zone.  
The lowest dilution rates occur inside surf zone during stagnant dry weather.  Wet 
weather dilution rates range from 102 - 104 to 1 in ASBS everywhere seaward of the surf 
zone.  The minimum dilution inside the surf zone averaged 29:1 when the maximum 
discharge rates are perpetuated over the long term. The least dilution was 7:1.  
 
SIO also presented the status and design of the bioaccumulation study, which will begin 
soon. With the use of local SIO pier mussels the results will be comparing to State 
Mussel Watch program historical data (85 and 95% EDLs).  
 
The State Water Board staff is also requesting advice from the Committee on aspects of 
the monitoring requirements in the initial draft of the Special Protections, with the 
intention of ensuring that the final monitoring requirements for ASBS be scientifically 
valid and appropriate to the questions asked. 
 
Future Water Quality Monitoring and Assessment 
Based on the above information it is clear that there are known sources of pollution that 
drain into or have impacted ASBS.   However, a more comprehensive monitoring 
program is necessary to fully determine the status and protection of beneficial uses in 
ASBS over time.  State Water Board Ocean Unit staff presented an initial set of 
monitoring requirements in the June 2006 draft Special Protections document to 
address storm water and nonpoint source discharges. One important question is: Do 
storm water and nonpoint source discharges, with appropriate controls, alter natural 
water quality, or cause other impacts to marine aquatic life (e.g., altering community 
structure or resulting in pollutant bioaccumulation)?  Staff’s initial approach in answering 
this question is similar to the approach taken in the case of SIO and WMSC exception 
conditions, insofar as it is based on multiple lines of evidence including water chemistry, 
sediment chemistry, toxicity, bioaccumulation, and benthic community (intertidal) 
assessments. It is also staff’s intention to encourage cooperative regional monitoring 
approaches and collaborations. 
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In addition to working with the Natural Water Quality Committee and the MARINe 
researchers, Ocean Unit staff will also work with the State and Regional Water Board’s 
Surface Water Ambient Monitoring Program (SWAMP) to develop a statewide ASBS 
monitoring program which focuses on reference conditions, both in the ASBS ocean 
waters and in coastal streams with minimal anthropogenic impacts draining to ASBS.  
Through assistance with the Natural Water Quality Committee, MARINe, and SWAMP 
Ocean Unit staff hopes to further define monitoring objectives, and linkages between 
those objectives and indicators. 
 
 
STATE WATER BOARD FUNDING PROGRAMS  
 
Critical Coastal Areas Program 
California’s Critical Coastal Areas (CCA) Program is an innovative statewide program 
designed to identify coastal areas where water quality is threatened or impacted by new 
or expanding development, and to accelerate the implementation of Management 
Measures (MMs) identified in California’s Nonpoint Source Plan with the goal of water 
quality protection or restoration (California Coastal Commission 2006).  The CCA 
Program is a non-regulatory planning tool intended to foster collaboration among local 
stakeholders and government agencies in order to better coordinate and direct 
resources to coastal watersheds in critical need of protection from polluted runoff. The 
Program is jointly administered by the State Water Board and the California Coastal 
Commission, in partnership with many state and federal agencies.  The state has thus 
far identified one hundred areas of the coast as CCA’s for prioritizing protection efforts 
through the work of this program.   
 
There are 100 CCAs, and 34 of these are land areas and tributaries bordering ASBS. 
Five CCA’s have been selected as pilot projects where state agency staff will work with 
local stakeholders to test the benefits of developing watershed-based plans and 
implementing appropriate MMs to protect costal resources.  Three of these pilot projects 
encompass ASBS.  
 
The three Pilot CCAs selected for CCA Action Plan development and implementation in 
ASBS are: 
 

• North Coast: Kelp Beds at Trinidad Head CCA  (ASBS #6) 
• San Francisco Bay Area: James V. Fitzgerald Marine Reserve CCA (ASBS #9) 
• South Coast: Combination of Newport Beach Marine Life Refuge (ASBS #32), 

Irvine Coast Marine Life Refuge (ASBS #33), Heisler Park Ecological Reserve 
(ASBS #30), and Upper Newport Bay CCAs.  

 
Clean Beaches Initiative 
 
The State of California established the Clean Beaches Initiative (CBI) Grant Program in 
response to the poor water quality and dramatic number of postings and closures 
revealed by the newly mandated monitoring at California’s beaches. The Budget Act of 
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2001 appropriated $32,298,000 from Proposition 13,  (the Costa-Machado Water Act of 
2000), to implement projects at 38 specific beaches. In 2002 an additional $46 million 
from Proposition 40 and Proposition 50 were approved to fund the Clean Beaches 
program.   
 
The major goal of the CBI Grant Program is to reduce health risks through improved 
water quality at California’s beaches. CBI grant funds are being used to 1) improve, 
upgrade, or convert existing sewer collection or septic systems to reduce or eliminate 
sewage spills, 2) implement urban runoff pollution reduction and prevention programs, 
and 3) implement management practices to eliminate upstream sources of bacterial 
contamination for the restoration and protection of coastal water quality. Project 
proponents that receive CBI grant funds are required to submit a monitoring plan as part 
of their project, and prepare a final report that evaluates the project’s effectiveness at 
reducing beach contamination. 
 
Through the Clean Beaches Program, the Legislature stated its intent that administering 
agencies and recipients of bond funds begin to quantify the environmental impacts from 
public investments using indicators that characterize discharges or ambient 
concentrations of pollutants and, where applicable and quantifiable, effects on 
ecosystem health.   While the CBI program is primarily aimed at protecting human 
health, controls to reduce pathogen loading may likely also reduce other pollutants that 
can impact marine life. 
 
In Monterey County, two projects located at Pacific Grove ASBS received $2 million in 
CBI funding, which paid for work such as dry weather flow diversion, a tidal circulation 
feasibility study, and pollutant source abatement. The source abatement and diversion 
program at Lover’s Point in Pacific Grove (ASBS # 19) was initiated after a 70,000-
gallon sewage spill into Monterey Bay National Marine Sanctuary on January 12, 2000. 
 
The State Board has committed $1.2 million of CBI Prop 40 funds for work in relation to 
ASBS #30 Heisler Park (in Laguna Beach) for dry weather flow diversions. 
 
At James V. Fitzgerald ASBS (San Mateo County), 
 
 $20,000 has been committed for the sewer collection system upgrade. 
 
Integrated Regional Water Management Program 
 
The Integrated Regional Water Management (IRWM) funded by Prop 50 Chapter 8, 
provides approximately $148 million during the first funding cycle for IRWM 
Implementation.  Implementation Grants fund projects that meet one or more of the 
program objectives of protection from drought, protecting and improving water quality, 
and improving local water security by reducing dependence on imported water.  
Implementation Grant proposals must be based on an IRWM Plan. IRWM Grants are 
divided into two groups, the Integrated Regional Water Management Planning Grants, 
and Integrated Coastal Water Management Planning Grants.   
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Funding for the IRWM Program is administered jointly between the State Water Board, 
and the Department of Water Resources (DWR).  For fiscal year 2005-06, 
approximately $3.1 million in Integrated Coastal Water Management Planning grants 
were awarded to projects within 14 ASBS throughout the State.   
 
Consolidated Grants, Ocean Protection Projects 
 
The 2005-06 Consolidated Grants Program includes the Proposition 50 Coastal Non-
point Source Pollution Control (CNPS) Program, which targets projects that restore and 
protect the water quality and environment of coastal waters, estuaries, bays, nearshore 
waters, and groundwater.  At least $10 million of the $43.1 million Proposition 50 CNPS 
Program funds were reserved for ocean protection projects (OPP) that meet the mutual 
priorities of the State Water Board and Ocean Protection Council (OPC). Those 
priorities were 1) the development of Rapid Indicators for pathogen indicators at 
recreational beaches, and 2) addressing discharges into ASBS. The State Water Board 
proceeded with the OPPs ahead of the other programs included in the 2005-06 
Consolidated Grants Program.  
 
State Water Board staff reviewed the proposals for the OPP funding in collaboration 
with other state agencies, and presented the recommended Ocean Protection Project 
(OPP) funding list of five successful proposals to the OPC at its June 8, 2006 meeting. 
The OPC approved those five proposals and recommended the State Water Board 
adopt that list.  The State Water Board adopted the funding list for all five proposals, 
totaling $10,021,317, at the June 21, 2006 Board meeting. Three of those proposals 
address ASBS and two address Rapid Indicators. The ASBS proposals, totaling 
$5,521,317, were: 
 

• La Jolla Shores ASBS Dry Weather Flow and Pollution Control Program, 
addressing the La Jolla and San Diego-Scripps ASBS 

• North Coast Stormwater Coalition’s NPS Pollution Prevention Program, in part 
addressing the runoff at Shelter Cove into the King Range ASBS 

• Monitoring and Mitigation to Address Fecal Pathogen Pollution along the 
California Coast, addressing runoff that may be impacting sea otters in several 
ASBS in the central coast. 

 
It should be noted that several other proposals submitted to the consolidated grants 
program might also have potential benefits to ASBS. Some of these are currently 
competitively reviewed. Appendix D provides a summary of monetary and technical 
assistance provided by the State to local entities, to assist them in their efforts to protect 
beneficial uses in ASBS. 
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Appendix A – Summary of SCCWRP (2003) Survey 
 

Type and Number Discharges  

Source Types 

Source Codes  Outlets 
Springs 
Seeps  Potential  Unknowns  Intakes Total 

Small storm drains  1012  -  -  -  -  -  1012 
Municipal/Industrial storm 
drains  391  -  -  -  -  -  391 
Non-point sources  224  -  -  2  -  -  226 
Non-point seeps/springs  -  -  66  -  -  -  66 
Point Sources (wastewater)  31  -  -  -  -  -  31 
Gullies  -  520  -  -  -  -  520 
Streams (perennial and 
ephemeral)  -  117  -  -  -  -  117 
Outlets (uncontaminated 
springs/seeps)  -  -  116  -  -  -  116 
No discharges  -  -  -  8  -  3  11 
Unknown  -  -  -  -  8  -  8  
Totals:  1658  637  182  10  8  3  2498  
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Appendix B - Status and Prioritization of Individual ASBS 
 
Note: The following descriptions of each ASBS include estimates of the length of the 
coastline and areas in acreage. These estimates are based on a 1:24,00 scale coastline 
GIS layer (NAD27) from the State Lands Commission (1994). The estimates include the 
Northern and Southern Channel Islands, Ano Nuevo Island, Bird Rock, and the larger 
Farallon Islands, but do not include the smaller rocks/islands.  
 
Jughandle Cove ASBS 
 
The Jughandle Cove ASBS in Mendocino County encompasses 1.5 miles of coastline 
and 203 acres of marine waters. This ASBS includes Jughandle Cove, at the mouth of 
Jughandle Creek, a perennial stream. This largely natural watershed includes Jug 
Handle State Reserve, managed by the California State Department of Parks and 
Recreation, and includes the Pygmy Forest Ecological Staircase trail. This is a popular 
location for recreation, education, and scientific study. 
 
The watershed includes State Highway 1, which crosses over and may discharge to 
Jughandle Creek at a point approximately 100 meters upstream of the ASBS. 
Jughandle Creek may also be a source of sediment load (siltation) in the winter due to 
past logging operations. Homes in the area have septic systems and there is also a 
lumber mill that may contribute pollutants into the watershed. With the exception of the 
potential high runoff described above and non-point source runoff from the parking lot 
and associated access trail there are no other potential sources of pollutants known to 
drain directly into the ASBS. 
 
State Board staff considers this ASBS low priority due to very limited direct pollutant 
sources. There is limited impervious surface area and only the single highway crossing 
adjacent to the ASBS.  
 
Del Mar Landing ASBS 
 
The Del Mar Landing ASBS has only 0.6 miles of coastline and 53 acres of marine 
waters. This ASBS overlaps MPAs in which commercial and some forms of recreational 
fishing are prohibited. The watershed area immediately adjacent to this ASBS is a part 
of Sea Ranch private community. There are several homes and a walking trail along the 
coastline. Native vegetation is employed in the landscape. 
 
The watershed area includes State Highway 1, which is less than a half-mile from the 
coast. There are 8 natural gullies draining into or near the ASBS. Their ephemeral 
streams may carry pollutants from upstream sources. Homes in the area have septic 
systems that may contribute pollutants into the watershed. A golf course is located 
approximately a half mile north of the ASBS.  There are four non-point source and storm 

0031499



Status Report 
Areas of Special Biological Significance 

August 2006 

Page 48 of 74 

water conveyances that drain directly into or near the ASBS. Two are under the control 
of Sea Ranch. 
  
State Board staff currently considers this ASBS as medium priority, due to the 
transportation/road runoff sources and the potential for waste discharges from homes.  
 
 
Gerstle Cove ASBS 
 
Gerstle Cove ASBS has 0.6 miles of coastline and 10 acres of marine waters, including 
the Gerstle Cove Reserve, which is closed to recreational and some forms of 
commercial fishing. This ASBS also lies within Salt Point State Park, which occupies the 
watershed area adjacent to it. The cove hosts many divers and fisherman. 
 
The watershed includes State Highway 1, which is less than a half-mile from the coast. 
Closer to the ASBS the State Park facilities include a public restroom and fish cleaning 
station (both apparently served by a septic tank)and campground. There are roads, 
multiple parking lots, and a visitor’s center. There are eight discharges that carry storm 
water runoff into the ASBS. In addition, there are six naturally occurring gullies that may 
carry non-point source pollutants, and seven groundwater seeps along the coast. A 
large number of these drainages were from a highly used recreation area.  
 
State Board staff currently considers this ASBS as low priority. There is limited 
impervious surface area and there are not any highway discharges directly adjacent to 
the ASBS.  
 
 
 
Bodega ASBS 
 
Bodega ASBS in Sonoma County is 1.6 miles long and includes 150 acres of marine 
waters.  It encompasses a fairly rural part of the Bodega headland. This ASBS includes 
the Bodega Marine Lab. Regions to the north and south of this lab have some highly 
defined earthen channels. These are mostly comprised of sheer cliffs, which are 
dominated by sheet flow. Much of this ASBS falls into a managed marine life refuge and 
there are restoration projects onshore. There is limited access between Horseshoe 
Cove and the southern boundary. This is because much of this area is composed of 
many study areas from the Marine Lab. 
 
The Bodega Marine Laboratory (BML) is the only significant source of direct discharge 
into this ASBS.  BML submitted an original application for an exception, which was 
reviewed by staff and determined to be incomplete. Staff informed BML of the 
inadequacies of its first submittal and additional data has since been submitted. In the 
meantime it is staff’s understanding that improvements in the laboratory drainages (e.g., 
storm water controls) have reduced the waste loading in the ASBS. The NPDES permit 
may not be renewed until an exception is granted. 
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State Board staff currently considers this ASBS as medium priority. There is limited 
impervious surface area and the laboratory discharges are the only potential sources 
adjacent to the ASBS. 
 
 Saunders Reef ASBS 
 
Saunders Reef ASBS has 1.6 miles of coastline and 730 acres of marine waters. It runs 
parallel to Highway 1 along a fairly rural part of Northern California. The southern end 
has houses inland of the ASBS and directly adjacent to the southern boundary point. 
These homes are served by septic tanks, and due to the soil conditions, drainage from 
these septic tanks may escape into this ASBS. There are also two parking turnouts 
within the boundaries of Saunders Reef. 
 
State Board staff currently considers this ASBS as medium priority. While there is 
limited impervious surface area, there are transportation/road runoff sources and the 
potential exists for waste discharges from homes. 
 
 Trinidad Head ASBS 
 
The Trinidad Head ASBS in Humboldt County is 1.8 miles long and has 297 acres of 
marine waters.  The watershed is mixed rural and urban. Few houses line the northern 
coastline, but Trinidad becomes more populated near the headland, where the 
Humboldt State University Telonicher Marine Lab is located. There are residences and 
commercial structures in Trinidad that are currently being served by septic systems. 
Numerous surface seeps run from the coastal bluff across the beach into the ASBS.  
 
The Telonicher Marine Lab has a discharge of waste seawater and storm water to the 
ASBS near the base of the pier. A storm water outfall that drains much of the City of 
Trinidad is also located there. 
 
Trinidad also has seasonal marine facilities including a mooring field, a vessel 
haulout/launch facility and a pier composed of treated lumber. At the time of the 
SCCWRP survey, vessel hulls were cleaned by using chlorine bleach and allowing the 
runoff from that operation to drain into the ASBS. There was also a fish cleaning station 
on the pier that is a source of decomposing fish wastes, and there was an accumulation 
of discarded metal objects beneath near the base of the pier. In correspondence from 
the pier operator, Trinidad Rancheria, on March 21, 2006, the Rancheria committed to 
ending these practices, including the discharge of offal off the pier and the use of 
chlorine for cleaning boats and moorings.  Recently (June 2006), the following 
observations were made by a Department of Fish and Game employee:(1) The fish 
cleaning station at the pier was in use without a trashcan or other receptacle in which 
the fisherman could place fish carcasses and waste, and; (2) At the end of the pier, 
there was a dumpster full of empty, smashed, 1 gallon Clorox bottles (Personal 
Communication Vicki Fey, California Department of Fish and Game, June 29, 2006). 
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State Board staff considers this a high priority ASBS due to the diversity and large 
number of pollutant sources. 
 
Kings Range ASBS 
 
Kings Range National Conservation Area ASBS is 32.7 miles long with 25,055 acres of 
marine waters. There are areas of wilderness that include perennial and ephemeral 
streams and natural groundwater seeps. There is basically no development in northern 
portion except for a few sporadic cabins that have outhouse facilities and also some 
well-established campsites at the larger river mouths. Big Flat Creek is one of the 
largest river mouths in this area.  
 
This area also includes the town of Shelter Cove, which is approximately 2 miles of 
developed coastline with houses and parking lots along the shore. Shelter Cove has a 
wastewater treatment plant that discharge under an old exception and an NPDES 
permit. The plant was recently upgraded.  
 
At Shelter Cove there is also a fish cleaning station discharge and a boat launch that is 
very active in summer months.  State Board staff considers the Shelter Cove portion of 
the ASBS high priority. 
 
Redwood National Park ASBS 
 
The Redwood National Park ASBS is 35.9 miles of rugged coastline and includes 
62,643 acres of marine water. SCCWRP identified a total of 73 drainages, which 
included 41 discharges, 27 stream outlets and 5 springs/seeps, which were assumed to 
be uncontaminated. This ASBS is home to the Klamath River and several other 
perennial streams including, Cushing Creek and Redwood Creek. Most of the drainage 
into the coastal waters is runoff from rural and wilderness watersheds. Rugged cliffs and 
sparse primitive campgrounds dominate this region and much of the coastline is limited 
to foot traffic. In a portion of this are there is the potential for runoff from Highway 101. 
The  section of the highway north of Requa is known for mass movement and land 
sliding.  
 
Redwood Creek and the Klamath River flow into Redwood National Park ASBS. The 
Klamath River is 303(d) listed for nutrients and organic enrichment/low dissolved 
oxygen from both point source (including storm water) and nonpoint sources, and 
temperature from non-point sources. Redwood Creek is 303(d) listed for 
sedimentation/siltation from nonpoint sources. 
 
The National Park Service operates a wastewater treatment plant at Requa. The 
Regional Water Board first adopted WDRs for this facility when serving the Klamath Air 
Force Station on February 8, 1968.  The WDRs establish effluent limits for the treated 
wastewater discharge.  WDRs were revised on August 4, 1971, November 29, 1983, 
and February 28, 1991.  The latter three WDRs also establish effluent limits for the 
discharge as well as prohibit direct discharge of treated effluent into the Pacific Ocean. 
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However State Water Board staff has not been provided any record that this prohibition 
has been inspected and enforced during worst case (storm runoff) conditions.   
 
This wastewater facility currently receives and treats domestic wastewater from National 
and State Park employees.  Treatment consists of an activated sludge package 
treatment plant with a design flow of 21,000 gpd.  Flows have apparently been declining 
in recent years and currently are approximately 525 gpd.  Treated and disinfected 
(chlorinated) effluent is discharged to land on the ocean side of the complex near the 
top of an ocean bluff approximately 800 feet above the ASBS. The effluent discharges 
onto land into a vegetated area.  Effluent initially disperses into the ground in the thicket.  
There is no trail all the way down the hillside and no access to the surf zone, other than 
by boat.   
 
As of the end of 2004 the facility ranked first on the list of the top 50 violators statewide 
for Category 2 violations. Many of the violations have been associated with residual 
chlorine. Monitoring reports for 2004 show that chlorine residual (using 0.1 mg/l as a 
significant figure) was exceeded a total of fourteen days with the highest concentration 
being 0.2 mg/l.  Chlorine in the effluent at these low concentrations may dissipate or 
becomes bound up with organics in the soil mantle.  To address this problem a de-
chlorination Unit was installed in February 2005 to address previous exceedances in 
chlorine residual levels.  The de-chlorination unit consists of an engineered retention 
tank with a nozzle for injecting calcium thiosulphate at a controlled rate based on 
discharge volume.   
 
The National Park Service conducts monitoring of the wastewater treatment facility 
(WWTF) in accordance with the Monitoring and Reporting Program No. 91-23, specified 
in the WDRs.  Effluent monitoring parameters include BOD, suspended solids, 
settleable solids, total coliform, chlorine residual, pH, and daily flow. Monitoring has not 
been performed for most COP constituents. 
 
It is uncertain whether the effluent  reaches the ocean during dry weather. However, it is 
possible that effluent (albeit diluted) will reach the ASBS during wet weather. Rainfall 
averages about 40 inches a month in this area during the winter, and it is not 
uncommon for a daily rainfall event to exceed two inches. State Water Board staff 
assumes the worst (i.e., the waste occasionally reaches the ocean) unless there is 
empirical evidence to the contrary. 
 
The NPS has stated that it will be building a new maintenance facility near Crescent 
City with a planned construction date of 2007.  The State Water Board has informed the 
NPS that the Requa discharge must cease by the end of 2007; however, staff is now 
aware that the NPS may be unable to accommodate until 2008.  The National Park 
Service has stated that the Requa wastewater facility will be completely abandoned at 
that time. 
 
The Crescent City wastewater treatment plant discharges secondary treated effluent at 
a distance of approximately two miles north of the ASBS boundary.  This outfall 
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discharges under an NPDES permit at about 1.9 million gallons per day, with a minor 
contribution from the Crescent City Seafood Facility (also NPDES permitted). 
 
State Water Board staff considers this ASBS a medium priority, assuming that the 
Requa outfall will be abandoned according to schedule.   
 
 
James V. Fitzgerald ASBS 
 
James V. Fitzgerald ASBS in San Mateo County has 5.5 miles of coastline and includes 
518 acres of marine waters.  It was preserved for its unique underwater habitat and 
extensive tide pools. Its beaches  are popular areas for recreation, and access is good 
to most stretches. The surrounding land encompasses an array of land uses such as 
residential, light industrial, and agricultural. One of the natural outlets into the James V. 
Fitzgerald ASBS is San Vicente Creek, which is also 303(d) listed due to high coliform 
bacteria counts from nonpoint sources. Many discharges are primarily from private 
residential properties along the bluffs. However, there are municipal (San Mateo 
County) and transportation (Caltrans) storm water discharges that enter the ASBS as 
well.  There is also a storm water discharge from the Air Force facility that enters the 
ASBS near Pillar Point.  This ASBS has been the site of large sewage spills in recent 
years.  
 
A large public annual event at this ASBS is the Maverick’s surf competition. In recent 
years there have been very large crowds at this event, and various impacts have 
included pollution and trampling in the intertidal zone.   
 
State Water Board staff considers this ASBS a high priority due to the concentration of 
residences and other potential sources, the impaired condition of San Vicente Creek, 
and the recent history of sewage spills. 
 
Farallon Islands ASBS 
 
Farallon Islands ASBS is a small group of rock pinnacles located about 30 miles 
offshore from San Francisco. This group consists of five small islands, the largest of 
which is Southeast Farallon. The total coastline length for the combined islands is 7.5 
miles and the ASBS includes 11,402 acres of marine waters. Southeast Farallon Island 
is the only inhabited island, which is occupied by scientific personnel housed at the US 
Fish and Wildlife Service field station. There is a lighthouse maintained by the US Coast 
Guard and tow houses on the island along with several small buildings for support 
facilities. The islands are a unique biological habitat for nesting seabirds and wintering 
marine mammals. Access to the public is restricted. 
 
SCCWRP identified a total of 8 drainages and 6 discharges. There are also 2 
springs/seeps, which were assumed uncontaminated. At Southeast Farallon Island a 
composting toilet was found discharging to land with potential for runoff during storms, 
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and another toilet was found to be associated with a point source discharge of human 
waste and grey water directly into Sewage Gulch and the ASBS. 
 
Recently the US Fish and Wildlife Service has verbally informed staff that it has ceased 
discharging sewage to the ASBS; sewage is now routed to a new on-site sewage 
treatment system for disposal to the ground.  This is a true success story.   The US Fish 
and Wildlife Service is in the process of officially notifying the State and Regional Water 
Boards in writing of the successful installation and operation of their on-site disposal to 
land, and their commitment to preventing any wastes from entering the ASBS from 
other potential island discharges. 
 
Based on the abandonment of the sewage discharge to the ocean, staff now considers 
this ASBS low priority. 
 
Duxbury Reef ASBS 
 
This ASBS has 3.4 miles of coastline and is 86 acres in area in Marin County. There are 
many land uses adjacent to the ASBS. The northern half of the reserve is less 
populated than the rest, having only two permanent residences, consisting of a six-man 
Coast Guard Station and a cancer hospice. There are also a few trails leading to an 
expansive beach in this area, and the access road  has  very limited automobile traffic. 
 
Fifty-two drainages were identified in the SCCWRP survey in this ASBS. Thirty-seven of 
these were outlets and springs/seeps. The remaining drainages included 10 identified 
discharges and 5 unknowns. These unknown drainages may have been supply lines for 
homes lost in previous landslides. The homes in this section of Bolinas are on septic 
systems. Alder Creek drains a watershed with rural residential, grazing and some 
agriculture. A parking lot for Agate Beach is served by a storm drain ditch that empties 
into the ASBS at the mouth of Alder Creek. On one occasion staff, in November 2005, 
have observed public camping at this location, and the public was also utilizing the 
storm drain from the parking area to wash clothes and dishes. On another occasion in 
June 2005 staff observed garden waste being dumped into this same ditch. 
 
Staff considers this a high priority ASBS, due to the drainage from homes, roads, 
parking lot and other sources.  
 
Point Reyes Headlands ASBS 
 
Point Reyes Headlands ASBS in Marin County is 4.8 miles long and includes 1047 
acres of marine waters. Thirteen natural earthen gullies have been found here, but the 
sheer walls result in sheet flow over most of the headland’s cliffs. The SCCRWP 2003 
survey identified seven distinct discharges at the lighthouse and the visitor center. A 
road follows the entire ASBS, but the slope of the headland is such that any road run-off 
flows away from the ASBS. Public access is limited to walkways where a lighthouse is 
located. Inland from the lighthouse and visitor’s center are four small apartments, which 
are serviced by an enclosed septic system that discharges into the ground. 
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Three dairy operations within the Point Reyes National Seashore, which drain to Drakes 
Bay, operate under the San Francisco Bay Regional Water Board’s Dairy Waiver of 
Waste Discharge Requirements, Resolution R2-2003-0094. These historical dairies are 
a potential source of pollution to the ASBS.  Drakes Bay does not directly drain to the 
ASBS but tidal outflow may reach the ASBS at times. 
 
SCCRWP identified a total of seven discharge points were identified within the Point 
Reyes Headlands ASBS. These discharges include potential sources for pollutants such 
as the concrete stairs leading to the lighthouse, small PVC pipes (which convey rain 
from the stairway), a fire hydrant, and a wooden stairway to sea lion overlook platform.  
 
Since the initial identification of these potential sources of pollution  during the 2003 
survey, National Park Service (NPS) has made some significant improvements in 
eliminating these sources.   NPS has planned and budgeted for additional BMPs.  One 
such modification is the concrete stairway to the lighthouse, which was completely 
reconstructed.  This improvement project addressed several discharge points, and 
plans are in place to relocate and secure the fire hydrant.   
 
At Sea Lion overlook, some of the wood fence material is split rail and portions are 
pressure treated.  NPS has prioritized the replacement of the remaining pressure 
treated sections.  Although the site is 400 feet above the ASBS water level, this would 
eliminate a potential source of waste discharge.   
 
State Water Board staff considers the Point Reyes ASBS a medium to low priority. One 
concern is the potential for dairy grazing related wastes reaching the ASBS. 
 
As part of the Prop 50 grant program recently (Spring 2006) awarded to the Tomales 
Bay Watershed Council, the NPS will conduct watershed assessments that include  the 
four ASBS within the Point Reyes National Seashore. This work  will culminate in the 
development of a Marin County Integrated Coastal Watershed Management Plan 
(ICWMP).  These assessments are intended to characterize general water quality 
conditions and land uses within the watershed, with the ultimate focus being on the 
locations identified as discharges identified in the 2003 survey.  
 
Double Point ASBS 
 
This is a small ASBS of 0.7 miles and 89 acres of marine waters in Marin County. This 
area lies in a rural part of the Point Reyes National Seashore. The area surrounding 
Double Point is accessible only to hikers and has primitive trail camps to the north and 
east of this ASBS. Overflow from the naturally occurring Pelican Lake is the main 
drainage source into the Double Point area. This lake appears to have little or no 
access to hikers and is located in a rural, undeveloped watershed runoff. The entire 
Double Point area is a large natural landslide. 
 
This is a low priority ASBS. 
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Bird Rock ASBS 
 
Bird Rock is a small ASBS being only 0.3 miles in length and 105 acres of marine 
waters. The majority of runoff is from general sheet flow and from tidal outflow from 
Tomales Bay. The drainage sources on the rock and on the mainland are heavily 
influenced by animal excrement from birds that inhabit the rock and also by the tule elk 
that live on Tomales Point.  
 
This is a medium to low priority ASBS. The only concern relates to Bird Rock’s proximity 
to Tomales Bay.  Bird Rock ASBS is located approximately one half mile from the 
mouth of Tomales Bay, which is 303(d) listed for metals, nutrients, pathogens and 
sediment  from nonpoint sources. 
 
 
Ano Nuevo ASBS 
 
This ASBS is located to the north of Santa Cruz and south of Half Moon Bay. Its 
coastline extends 4.9 miles and contains 13,560 acres of marine waters.  Ano Nuevo 
Point and Island provides a unique habitat for wintering sea lions and elephant seals. 
Access to beaches is limited and most visitors to the park are confined to marked 
footpaths.  
 
SCCWRP identified a total of 34 drainages, the most significant being from the rural 
watersheds of Ano Nuevo Creek to the south, and Cascade Creek to the north. Of the 
fourteen drainages, 17 were naturally occurring outlets, and three were springs/seeps. 
The majority of drainages were from runoff over the coastal cliffs.  
 
One source of storm water runoff is Caltrans’ Highway One. There are also direct non-
point source discharges into the ASBS from agricultural fields. Some farming is 
conducted within the park boundaries, so agricultural discharges may influence the 
streams as well. The primary crops grown in this area artichokes, brussel sprouts, and 
flowers.  The park personnel have mentioned occasional over spraying of pesticides. 
 
Staff considers this ASBS high priority due to the agricultural discharges as well as 
highway and park runoff.  
 
Point Lobos ASBS 
 
The Point Lobos is a marine reserve and ASBS with 9.4 miles of rocky coastline to the 
south of Carmel in Monterey County. This ASBS contains 691 acres of marine waters.   
It is regularly visited by a large number of day hikers, and the Reserve has several small 
campgrounds and a small boat launch ramp. 
 
Fifty-six drainages were identified in this area, 39 being outlets draining small 
watersheds and walking paths along the coastline, and the remainder being discharges. 

0031507



Status Report 
Areas of Special Biological Significance 

August 2006 

Page 56 of 74 

There is also a potential non-point source spring/seep. The most likely source of waste 
discharge or spills is the parking lot and launch ramp at Whaler’s Cove, but even this 
location gets relatively limited vehicular use. 
 
Land use to the north and south of the ASBS is primarily residential. To the south the 
residences and hotel were formerly serviced by two small wastewater treatment plants 
that discharged within a quarter mile of the ASBS. However, these plants were recently 
abandoned, thus eliminating the discharges near Pt. Lobos.  All wastewater is now 
piped to the Carmel Area Wastewater District plant.  
 
This ASBS is considered a medium priority. The presence of discharges from Carmel 
and the Carmel River are a primary concern. 
 
San Miguel, Santa Rosa, and Santa Cruz Islands ASBS 
 
San Miguel Island is approximately 26 miles from the mainland and is managed by the 
National Park Service (NPS). This island is unprotected from and directly exposed to all 
storms and turbulence that comes it way. There are no roads on the island and its few 
structures  are located well beyond 100 meters of the coast. Neither these few 
structures nor the leach field located near the ranger station are considered likely 
sources of discharges in this area. 
 
The Santa Rosa Island is the second largest of the Channel Islands and has 
approximately 46 miles of shoreline. It is a diverse island of grass-covered rolling hills, 
steep canyons, creeks, rocky intertidal areas and sandy beaches. This island has a few 
structures and hosts mainly campers and hikers This ASBS has been found to have 41 
outlets (gullies or streams). The Central Coast Regional Water Board has issued a 
Cleanup and Abatement Order (CAO) to the National Park Service.  The CAO was 
issued in 1996 and requires the NPS to implement a road management plan (to reduce 
erosion and related sediment discharges).  Significant progress has been made in 
improving grazing and road runoff, but additional work is necessary to protect water 
quality from sediment and bacteria. The CAO is still in place.  
 
Santa Cruz Island is the largest of the Channel Islands and has approximately 77 miles 
of shoreline. The coastline here is very diverse, consisting of sheer cliffs and bluffs, 
beaches and grasslands. There are only a few structures on the island, and it hosts 
mainly campers and hikers. The inland valley, which is somewhat distant from the 
coast, has a few structures that house visiting scientists doing research on flora and 
fauna.  The Nature Conservancy owns and manages the western 76 percent of the 
island; the eastern 24 percent is owned and managed by the National Park Service. 
Sheep ranching was historically practiced on this island and areas where vegetation 
was depleted are still visible. There have been 65 gullies or streams draining into the 
ASBS recorded here. 
 
Together, the ASBS at these three islands in Santa Barbara County contain 274,461 
acres of marine waters and covers 194.4 miles along the combined island coastlines. 
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This ASBS is considered medium to low priority due to the minimal waste sources and 
potential sources on the islands. However, staff is watchful due to the nearby presence 
of offshore oil facilities and runoff from mainland streams, which sometimes reach the 
islands. 
 
Julia Pfeiffer Burns ASBS 
 
This ASBS is 3.7 miles in length with Partington Creek near the northern boundary and 
Anderson Creek near the southern boundary. It contains 1,743 acres of marine waters 
and is located in Monterey County to the south of the Big Sur Coast. Cliffs along this 
stretch of coastline are rugged and steep, greatly limiting access to the waterline. Only 
Partington Creek has a hiking trail leading to its mouth. Pfeiffer Park has a small 
campground and parking area near the scenic McWay Falls. 
 
Twenty-five discharges and three outlets were identified by SCCWRP. Most drainage 
into coastal waters is runoff from rural and wilderness watersheds. There are however 
many road drainage discharges from Hwy 1, which parallels the coastline several 
hundred feet above the waterline. A large landslide associated with Hwy 1 and Caltrans 
road clearing operations has resulted in the deposition of massive amounts of sediment 
into the ASBS. This discharge, which occurred in the 1980’s, completely filled McWay’s 
Cove. A waterfall on McWay Creek once flowed into a cove, which was populated by 
diverse intertidal and subtidal marine life. Now it is flowing onto a sandy beach. 
Although the causative action is historical and likely irreversible in the short term, this is 
clearly the most severe impact from a waste discharge into an ASBS. Sediment erosion 
and downstream deposition into the ASBS appears to be a continuing concern.  
 
Due to the ongoing impacts of previous road clearing operations and the potential for 
highway and campground discharges, this is a medium priority ASBS. 
 
Pacific Grove ASBS 
 
The Pacific Grove ASBS is 3.2 miles in length and has an area of 469 acres in 
Monterey County. SCCWRP identified this ASBS as having the third highest number of 
drainages (268). Because this ASBS covers the coastline of the City of Pacific Grove, 
many of the 268 drainages flow from the urban watershed and roads during rains. 
Seawalls with pipes used to drain the landscape and road runoff have been constructed 
along portions of this ASBS. The southern portion of the Monterey Bay coastline, 
including Pacific Grove, is 303(d) listed for metals based on historical mussel watch 
data.  Pacific Grove has several municipal storm water outfalls, one of which receives 
contributions of runoff from the City of Monterey near the point of discharge. Pacific 
Grove has made significant improvement in its storm water system by installing dry 
weather diversions with funding from the State Water Board. 
 
The Hopkins Marine Laboratory has several point sources of waste laboratory seawater 
that discharge directly into the ASBS. The Monterey Bay Aquarium is located 
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immediately adjacent to the ASBS and Hopkins laboratory, and its discharge enters the 
ASBS as well. The Monterey Bay Aquarium discharges waste seawater and 
desalination brine through the same discharge, and the City of Monterey discharges 
storm water runoff below the Aquarium.  
 
This is a high priority ASBS. 
 
 Salmon Creek Coast ASBS 
 
This ASBS contains 1458 acres of marine waters, is 3.4 miles long, and includes two 
perennial creeks, Soda Spring Creek and Salmon Creek. Both of these creeks drain 
large wilderness watersheds. It is located to the south of Monterey on the Big Sur Coast 
and to the south of the Julia Pfeiffer Burns ASBS. There are many cliffs along this 
stretch of coastline, which are rugged and steep, greatly limiting access to the waterline. 
 
A total of 44 drainages were identified by SCCWRP, consisting of 35 discharges, 8 
natural streams or gullies, and probably 1 uncontaminated spring/seep. Most of the 
drainage into the coastal waters is runoff from rural and wilderness watersheds. 
However, there are many road drainage discharges from Highway 1 that parallel the 
coastline several hundred meters above the waterline. Some private homes are located 
adjacent to the ASBS. 
 
This ASBS is low to medium priority.  
 
San Nicolas Island and Begg Rock ASBS 
 
This ASBS is 26.9 miles in length, and encompasses 63,658 acres of marine waters in 
Ventura County. This island is approximately 61 miles from the mainland. It is owned 
and managed by the U.S. Navy and not open to the public. SCCWRP identified a total 
of 47 drainages, including12 discharges and 35 outlets. There are piers/barge landings, 
roads, structures, various military activities (including rocket-launching), and an airfield 
that contribute to discharges into the ASBS.  Sewage is disposed  in an on-site sewage 
system. The Navy has been operating under the general industrial storm water NPDES 
permit for runoff from industrial portions of the island. 
 
Recently (January 2006) the Navy informed the State and Los Angeles Regional Water 
Boards that trihalomethane (THM) contamination has been discovered in their potable 
water system at San Nicolas Island. While this does not appear to be related to any 
impacts in the ASBS (sewage discharge is not allowed), this has necessitated 
temporary shutdown of the surface water and well water system.  The desalination 
reverse osmosis (desal RO) facility is now the only source of potable water for the 
personnel on SNI.  According to the Navy, water conservation measures are being 
employed, some projects have been put on hold, and operations have been reduced to 
essential personnel.  
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The Navy initially requested a temporary increase in brine and filter backwash 
production for a five-month period that will enable replenishing of the island’s potable 
water supply. The potable water supply is needed not only for consumption but also for 
fire suppression and base operations. Increasing the production at the desalination 
reverse osmosis plant will increase the brine and filter backwash discharge. The Navy is 
therefore seeking approval to increase the SNI brine and filter backwash discharge from 
67,000 to 115,200 gallons per day (gpd) during the next five-month period.  The 
seawater desalination system discharges under an exception and permit to the San 
Nicolas Island ASBS, with limitations, including flow limits (67,000 gpd).  The exception 
was adopted by the State Board (Resolution 90-105) in 1990 and the most recent 
permit (NPDES No. CA0061794) was re-issued by the LA Regional Board in 2004.  The 
desalination brine discharge has not been in compliance with the exception and permit 
for some time, extending back at least to the time of the SCCWRP survey. The disposal 
well fills with sediment and the discharge line is broken. Thus the discharge flows over 
the surface into the intertidal zone of the ASBS, which is also habitat for the threatened 
snowy plover.  
 
One alternative means of providing potable water may be the barging of water from the 
mainland. This is not been a common practice at San Nicolas Island, being discontinued 
some years ago. Rough seas and the costs of barging water, plus the availability of 
shore-side produced water have made barge transfer the least preferred option for 
providing potable water on San Nicolas Island. There are numerous upgrades that 
would need to be designed, budgeted, and constructed in order for barging of water to 
occur. These include the following: 1) replace the sea line (pipeline) from mooring to 
shore. The old pipeline has deteriorated, and may be unsuitable for transferring potable 
water; 2) installing barge transfer tanks for temporary storage of water at the shore-side 
facility; and 3) installing pumps for transfer of water from the barge transfer tanks to 
intermediate storage tanks. Due to these considerations, the Navy is not supportive of 
this alternative. 
 
The Navy has designed a new brine discharge line with a leach line for subsurface 
disposal into the beach sand. According to the Navy, the distance between the old sand 
disposal wells and the new leach line is about 400 feet. The Navy has requested 
permission to discharge via the new leach line.  It is likely that this new leach line may 
be used to discharge an increased volume of desalination brine/backwash waste (i.e., 
above current levels), due to a planned increase in the garrison on the island. 
 
Recent discussions with between the Regional Board, State Board and the Navy have 
resulted in the Navy requesting Non-Chapter 15 Waste Discharge Requirements 
(WDRs) instead of an NPDES permit. This may be an acceptable approach as long as 
the above ground portion of the system is above the mean high tide line and as long as 
the subsurface brine disposal plume will not alter natural water quality in the surface 
waters of the ASBS. This may then result in the revocation of the existing exception 
(Resolution 90-105) since it may not be needed for a strictly subsurface discharge with 
Non-Chapter 15 WDRs. 
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The Navy is also in the process of applying for an exception to address their NPS/storm 
water discharges. The Navy recently requested the Regional Board, on December 6, 
2005, for an extension of the deadline to submit data for that exception request. The 
original deadline was March 1, and the Navy asked to push this back to May 1, 2006. 
This data is necessary for the State Board staff to address the CEQA requirements of 
the exception process, and to make a determination regarding special conditions (which 
staff may recommend to the State Water Board) that would limit the Navy’s point and 
nonpoint source discharges. 
 
This is a high priority ASBS due to the variety of military discharges. 
 
Santa Barbara and Anacapa Islands ASBS 
 
Santa Barbara Island is surrounded by volcanic cliff walls and has only two facilities. 
These are a Ranger Station staffed by the National Park Service and a landing facility, 
both of which are listed as nonpoint sources. Near the Ranger Station there is a leach 
field and three portable toilets.  Although it is doubtful that the leach field contributes any 
significant discharge, it is listed as a potential nonpoint source discharge. There are no 
roads and only a few small foot trails. The few visitors to this island are limited to 
camping and hiking, but the primary activities take place offshore and include fishing 
and diving. 
 
Anacapa is the smallest of the Channel Islands and consists of three small islets. Ocean 
waves have eroded the perimeter of the island, creating steep sea cliffs and exposing 
the volcanic origins of air pockets, lava tubes, and sea caves. There are a few 
structures on the island, which include a museum, a visitor center, and a lighthouse. 
Activities on the island include hiking and camping. The boat landing facility for was 
classified as the island’s only nonpoint source discharge. 
 
This ASBS has a combined island coastline length of 30.8 miles and includes 34,861 
acres of marine waters.  Staff considers this ASBS medium to low priority due to the 
minimal waste sources and potential sources on the islands. However, staff is watchful 
due to the nearby presence of offshore oil facilities and runoff from mainland streams, 
which sometimes reach the islands. 
 
San Clemente Island ASBS 
 
This ASBS has 58.5 miles of island coastline, includes 49,162 acres of marine waters 
and is 49 miles from the mainland. It is occupied and managed by the U.S. Navy. There 
are piers, roads, structures, military activities (including the widespread use of 
ordinance), and an airfield. All of these facilities contribute to discharges in this ASBS. 
There are a total of 125 drainages, consisting of 23 discharges, 100 outlets, one 
potential source, and 1 unknown.  
 
The Navy's sewage treatment plant has an outfall located in an excluded zone within 
the ASBS, under an exception granted by the State Water Board. This outfall has been 
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in violation of its NPDES permit limits, due in part to exceedances for copper.  The Navy 
is planning to abandon its shore discharge point in favor of an offshore discharge with a 
diffuser to improve dilution and effluent limits compliance.  
 
A freshwater sink probably used in part for cleaning dive gear at the Naval Ordnance 
Test Station (NOTS) Pier discharges directly into the ASBS, and should be re-routed to 
land disposal or diversion to the sewage treatment facilities.  
 
A large area in the southern part of the island is used for military operations including 
explosions of ordinance. This undoubtedly results in erosion and resulting 
sedimentation into the coastal portions of the ASBS. The Navy Seals training facility in 
another portion of the island experiences high use of explosives and small arms fire. 
 
The Navy operates under the general industrial storm water NPDES permit for runoff 
from industrial portions of the island. The Navy is also in the process of applying for a 
new exception to increase the flows for treated wastewater discharge (to allow for 
increased garrison levels) and to address their NPS/storm water discharges. The Navy 
recently requested the Regional Board in December 2005, for an extension of the 
deadline to submit data for that exception request. The original deadline was January 1, 
2006 and the Navy asked to push this back to March 2006. On March 31, 2006 the 
Navy made a partial submittal of data, and stated that further work would be performed 
during the spring of 2006, and that the information would be forwarded when completed. 
This data is necessary for the State Board staff to address the CEQA requirements of 
the exception process, and to make a determination regarding special conditions (which 
staff may recommend to the State Water Board) that would limit the Navy’s point and 
nonpoint source discharges. 
 
This is a high priority ASBS due to the variety of military discharges. 
 
Laguna Point to Latigo Point ASBS 
 
This large ASBS has a coastline of 24.0 miles and includes 11,842 acres of marine 
waters. SCCWRP identified the largest number of drainages here. According to the 
SCCWRP survey results there were 410 discharges, 31 streams (“outlets”), and 3 
potential discharges. In 2004, staff working with the Santa Monica BayKeepers, re-
surveyed and reviewed photos of drainages in portions of the Laguna Point to Latigo 
Point ASBS.  Additional drainages were identified in the Los Angeles County portion of 
the ASBS, increasing the number of total drainages in the entire ASBS from 444 to 538.    
 
The land area uses in this ASBS greatly vary. The Point Mugu Naval Base is adjacent 
to the northern western portion of the ASBS in Ventura County.  Calleguas Creek 
(including its estuary, Mugu Lagoon), a 303(d) listed water body flows through the 
mouth of Mugu Lagoon into the west end of the ASBS. The U.S. Navy also discharges 
under the general industrial storm water NPDES permit into Mugu Lagoon. 
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Just south of the Navy base in Ventura County are unpopulated beaches with a few 
camping areas.  The majority of discharges are from pipes leading to the beach from 
Highway One, which parallels the majority of this ASBS.  
 
The central and southern areas are more populated sections of Malibu, and a large 
number of discharges in these areas are from roads (including Highway 1) and 
residential and commercial land uses.  The County of Los Angeles Public Works 
maintains 23 municipal storm drains in this ASBS.  
 
One particular dry weather discharge in this portion of the ASBS has been observed 
and sampled by State Water Board staff, and appears to be composed of an intermittent 
prohibited gray water discharge from a home. This discharge has been referred to the 
Los Angeles Regional Water Board staff for enforcement. 
 
Many of the beachfront homes are on septic systems. There are also some apartment 
complexes and condominiums being served by small secondary treatment systems. 
Effluent from the septic tanks and small secondary treatment plants are via leach fields 
or spray irrigation. Some of the leach fields are located on the beach.   
 
Paradise Cove is a commercial resort for recreational beach activities and there is a pier 
located there as well. Ramirez Creek drains to the ASBS at Paradise Cove.  A 
treatment system has been installed at the mouth of the creek to remove pollutants 
before draining to the ASBS. 
 
Several beaches along this ASBS are 303(d) listed for beach closures and in some 
cases high coliform counts. Santa Monica Bay, within which much of this ASBS lies, is 
303(d) listed for chlordane, DDT, debris, PAH, PCB, fish consumption advisory, and 
sediment toxicity. This is a high priority ASBS. 
 
The four Santa Catalina Island ASBS  
 
Northwest Santa Catalina Island is the largest of the four ASBS on Catalina, stretching 
20.9 miles along the coast and includes 13,235 acres of marine waters on the west end 
of the island. SCCWRP identified the most drainages (58, including 38 discharges) for 
the island in this ASBS. This ASBS is the location of the community of Two Harbors. 
Drainages from Two Harbors consist mainly of small gullies and pipes that appear to be 
used mainly for storm water runoff. Two Harbors is served by a sewage treatment plant, 
the effluent from which is disposed of via a spray-field on a hillside. Two Harbors also 
has marine facilities and operations (a mooring field and pier facilities). Approximately 
720 moorings are located here and it is the busiest port on the west end of the island. 
Services and facilities include a pier, automotive and marine fuel facilities. The rest of 
this area is used by youth camps and contains structures for camping, picnicking, and 
recreational use.  
 
There are several other pier and marine facilities within the ASBS.  Fourth of July Cove 
has approximately 200 anchorages and 42 moorings, with the yacht club structure and 
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a pier. Cherry Cove has approximately 104 anchorages with a pier and camping 
facilities. Additional facilities for recreational and residential boaters within the ASBS are 
smaller moorings and anchorages dotted along the coast.  These are located at Little 
Geiger Cove, Big Geiger Cove, Howland’s Landing, Emerald Bay West, and Parson’s 
Landing.  
 
On the northeast corner of this ASBS, adjacent to Blue Cavern Cove, is the intake line 
for the Wrigley Marine Science Center (WMSC) laboratory. Roughly adjacent to this 
location is the land disposal site (leach field) for treated domestic wastewater from the 
Marine Science Center. While the disposal of the wastewater is to land, storm runoff 
could possible enter the ASBS waters. The seawater return from the University of 
Southern California Wrigley Marine Science Center flows from the laboratory facilities 
and discharges into Big Fisherman Cove (part of the ASBS) adjacent to the facility’s 
dock.  This facility also discharges storm water and has a busy waterfront and marine 
operations.  The State Board recently adopted Special Protections to protect this ASBS 
through an individual exception for WMSC.  The Northwest Santa Catalina Island ASBS 
is considered high priority due it large number of discharges and moorings. 
 
Western Santa Catalina Island ASBS is relatively small, covering approximately 2.7 
miles and includes 37 acres of marine waters. It ranges from the north end of Little 
Harbor to Ben Weston Point. This area is primarily used for recreation by islanders and 
boaters and has areas for camping, picnicking, hiking and surfing. A total of 8 drainages 
were documented by SCCWRP (3 discharges and 5 outlets). There is a road that runs 
along part of this ASBS, which may contribute to storm water runoff. Portions of the 
road are paved one to two times annually with oil slurry that may result in oily runoff 
during storms. The Western Santa Catalina Island ASBS is considered to be medium to 
low priority by staff. 
 
Farnsworth Bank ASBS is an offshore location, which precludes it from having any 
direct land-based anthropogenic inputs. This area is popular for such activities as scuba 
diving and fishing. It may receive impacts (waste discharges and anchoring) from boats 
and people using it for diving or fishing activities. Farnsworth Bank ASBS is low priority 
from staff’s perspective. 
 
Southeast Santa Catalina Island ASBS covers approximately 2.9 miles, includes 2756 
acres of marine waters, and ranges from Binnacle Rock to Jewish Point on the east end 
of the island. It had a total of 5 drainages, 2 discharges and 3 outlets. Its major source 
of anthropogenic inputs most likely would come from a large quarry that has both non-
point and point source types of discharges.  
 
Connolly-Pacific Company owns and operates the East End Quarry located at Two 
Pebbly Beach Road in Avalon. The East End Quarry has been operating on a 519-acre 
parcel of land leased from the Santa Catalina Island Company. Domestic wastewater 
from the quarry facilities, including a small office building and a machine shop, will be 
discharged to a septic system that consists of a 750-gallon capacity septic tank and a 
leach trench that is 3-feet wide by 4-feet deep. Board staff reviewed a Waste Discharge 
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Requirements application for Los Angeles County, and determined that the proposed 
discharge meets the conditions specified in Order No. 01-031, “General Waste 
Discharge Requirements for Small Commercial and Multifamily Residential Subsurface 
Subsurface Sewage Disposal Systems.” The case was enrolled under Order No. 01-031 
on December 6, 2002 (Los Angeles Regional Water Board 2003). 
 
The surface topography in the quarry area has been altered in such a way that inputs 
from storm water (including sheet flow) runoff, as well as local aerial deposition, may 
occur. It is also possible that dredging may occur at the barge-loading site. Connolly-
Pacific Company is currently operating under the statewide General Industrial Storm 
Water NPDES Permit. Southeast Santa Catalina Island ASBS is high priority due to the 
presence of the quarry and the relative proximity to Avalon. 
 
La Jolla ASBS 
 
This ASBS is approximately 1.7 miles in length and contains 453 acres of marine 
waters. SCCWRP identified 195 drainages including 184 discharges, 9 outlets and 2 
potential sources. The majority of identified discharges into this ASBS, adjacent to the 
San Diego-Scripps ASBS, were also from pipes and/or holes (possibly weep holes) 
coming through seawalls, draining bluffs and landscape areas. A large section of this 
ASBS included a tide pool area that receives discharges from pipes on the bluffs and 
gullies. There were also several municipal storm drains. The City of San Diego’s 
consultant, Dexter Wilson Engineering Inc. (May 12, 2005) apparently identified 17 
municipal storm drains, some (possibly six) of which were not included in the SCCWRP 
2003 inventory.  
 
The largest storm outfall has dual 72-inch pipes at the foot of Avenida de la Playa, 
which is located at the southern end of Kellogg Park.   This storm drain often has flows, 
which contain high levels of indicator bacteria, and the ocean receiving water 
sometimes has elevated bacteria levels at those times. However, the drain does not 
flow year-round.  A diversion structure (to the sewage plant) is located near the end of 
Avenida de la Playa, about two blocks from the beach.  At the beach is an outfall that is 
closed or screened seasonally. During the dry season, the City installs steel plates over 
the drain to trap urban runoff and cleans the drain as needed.  During the wet season, 
the City installs screens over the outlet to capture trash and allow storm runoff to 
discharge to the beach.  The storm drain is cleaned bi-monthly or as needed during the 
wet season.  The diversion structure was built with a mix of municipal (about  $756,000) 
and approximately $330,000 in federal funds.   
 
The shorelines of this ASBS are 303(d) listed because they do not meet water quality 
standards for bacterial indicators.  This is a high priority ASBS. 
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Heisler Park ASBS 
 
This small ASBS covers just 0.5 miles and contains 32 acres of marine waters. 
SCCWRP identified 15 drainages, consisting of 14 discharges and 1 outlet. Discharges 
into the Heisler Park ASBS are typically from walkway and street sources. Most of the 
pipes in the bluff can be tracked back to a drain either along the walkway at the top of 
the bluff or on the street. There are two pipes that had significant flow during wet 
weather (during the SCCWRP survey) and appear to be linked to drains in the streets. 
There was only one obvious outlet, but there were indications of sheet flow over the 
bluffs during wet weather.   
 
The shoreline at Heisler Park Ecological Reserve ASBS/SWQPA is 303(d) listed 
because it does not meet water quality standards for bacterial indicators.  CBI funding 
has been used at some drains in Laguna Beach to divert dry weather runoff and 
partially treat storm flows prior to discharge. Because of its urban character this is a 
high priority ASBS. 
 
San Diego-Scripps ASBS 
 
This ASBS covers approximately 0.6 miles of shoreline and contains 88 acres of marine 
waters. SCCWRP identified 92 discharges. An additional earthen drain was 
subsequently identified by staff located at the NOAA Southwest Fisheries Science 
Center. All 93 of the discharges are associated with the UCSD Scripps Institution of 
Oceanography (SIO). Many of these discharges are relatively small storm drains and 
sea wall weep holes. However the most notable flowing discharges were from the area 
near and underneath the SIO pier, including wastewater point sources consisting of 
return seawater discharges from the UCSD Scripps research facilities and the Birch 
Aquarium. A pier facility at SIO is  a nonpoint source of pollution. The wastewater 
discharges from Scripps in some places are co-mingled with storm water runoff. It 
should be noted that there is run-on from the City of San Diego and adjacent residential 
properties that contribute to storm flows. All of these discharges are now covered under 
an individual exception and NPDES permit.  
 
Although significant progress has been made as a result of State and Regional Water 
Board action, and cooperation from SIO, this is still a high priority ASBS. The shorelines 
of this ASBS are 303(d) listed because they do not meet water quality standards for 
bacterial indicators.  
 
Robert E. Badham ASBS 
 
This ASBS covers 0.7 miles and contains 220 acres of marine waters immediately south 
of the mouth of Newport Bay.  SCCWRP identified 21 drainages, of which 18 were 
discharges and 3 natural outlets. Upstream sources of storm water are difficult to track 
at Newport Beach because of the private property on top of the bluffs. The primary 
drainage sources are pipes and stairways that appear to lead from this development. 
Regarding the natural outlets, there are two perennial flows that empty onto the beach, 
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the largest of which is Buck Gully. Buck Gully Creek is 303(d) listed because it does not 
meet standards for fecal or total coliform bacteria. This is a high priority ASBS.  
 
Irvine Coast ASBS 
 
This ASBS covers approximately 3.4 miles and contains 941 acres of marine waters. 
SCCWRP identified 16 discharges and 16 natural outlets. Different portions of this 
ASBS are in the Santa Ana and San Diego Regions. The source of inputs to the Irvine 
Coast ASBS is largely from the newly developed urban watershed, and includes Pacific 
Coast Highway as the main transportation artery. There are also inputs from other 
roads, parking lots, and walkways within the Crystal Cove State Park.  
 
The ASBS may be divided into three areas. The first area, which is nearest Newport 
Beach and Pelican Point, has dry and wet weather flow from the Pelican Hill Golf 
Course (Irvine Company) and the homeowners at Pelican Point (Pelican Point 
Community Association). There is also a nearly constant dry weather flow from a seep 
draining from the coastal bluff, and wet weather discharge locations as well.  The Irvine 
Company has so far declined to request an exception, but has submitted information 
relative to its discharge. Staff is still reviewing that information. 
 
In the central portion of the ASBS, Los Trancos Creek drains an area with new 
residential development into Crystal Cove. Los Trancos Creek has been 303(d) listed 
because it does not meet fecal coliform bacteria standards. The historic beach homes at 
Crystal Cove have been renovated by the State Park and all septic systems have been 
removed. Sewage is now sent to an off-site sewage plant outside of the ASBS. Some of 
the highway runoff near Crystal Cove is treated in vegetative swales. The storm runoff 
from the new residential development drains to a detention basin. Dry weather flows in 
Los Trancos Creek and Muddy Creek are diverted to a sewage collection system.  
 
In the southern portion of the ASBS near the City of Laguna Beach, the upper 
watershed of El Morro Creek is largely undeveloped natural habitat, but near its mouth it 
passes through a trailer park with an on-site septic system, and then past a highway 
crossing and into the ASBS. Immediately down coast of the mouth is another array of 
beach trailers. The El Morro trailer park was issued WDRs (Order No R9-2003-0228) for 
its subsurface sewage treatment system located near El Morro Creek. The monitoring 
results have shown exceedances for total nitrogen, methylene blue active substances 
(MBAS) and certain mineral constituents. The El Morro trailer park was closed in 2006 
and residents have been vacated. The sewage disposal system is being retired. The 
State Park is also working to eventually remove these trailers and their impacts, and 
has been issued a Clean Water Act Section 401 Water Quality Certification and Waiver 
of WDRs from the Regional Board for that project. 
 
This is a high priority ASBS. 
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Carmel Bay ASBS 
 
The Carmel Bay ASBS has 6.7 miles in coastline length and 1584 acres of marine 
waters.  The ASBS is adjacent to the City of Carmel and Pebble Beach Golf Course, 
and is contiguous with the Point Lobos ASBS. The Carmel River drains into the ASBS.  
 
SCCWRP identified this ASBS as having the second largest number of discharges. A 
total of 348 discharges, 9 outlets, 10 potential non-point source springs/seeps, and 2 
unknowns were identified. Sources of the 348 discharges include road runoff, 
landscaping from the Pebble Beach golf course, private homes, and drainage from the 
developed watershed. Approximately 40 percent of the storm water from the City of 
Caramel drains directly into the Carmel River.  
 
It should be noted that results from the SCCWRP survey indicate that dry weather flow 
in ASBS statewide is not that common. However, Pebble Beach golf course had the 
most occurrences of dry weather flows for the day of the survey relative to other areas. 
Much of the irrigation water for Pebble Beach is reclaimed water from the Carmel Area 
Wastewater District treatment plant.  
 
The Carmel Area Wastewater District (CAWD) discharges treated wastewater into the 
Carmel Bay State Water Quality Protection Area (SWQPA), previously known as 
Carmel Bay Area of Special Biological Significance (ASBS), under the authority of an 
Exception issued by the State Board (Resolution No. 84-78).  Resolution No. 84-78 
required the Carmel Sanitary District to develop a comprehensive study to evaluate the 
effects of the discharge on both the Carmel Bay ASBS and the Point Lobos ASBS.  
That study was to be implemented by 1987 and was to be repeated every ten years.  A 
great deal of monitoring effort was performed since 1984.  However, a comprehensive 
report, originally due in 1987 and therefore 16 years late, was never issued until now. 
 
The Central Coast Regional Board adopted the most recent Waste Discharge 
Requirements for this discharge on March 22, 2002.  The permit includes a provision for 
a comprehensive study on the effect of the CAWD discharge on water quality in Carmel 
Bay.  On October 15, 2003, EOA, Inc. submitted a final report to the CAWD titled 
“Evaluation of the Effects of Carmel Area Wastewater District Discharge on Carmel 
Bay.”  A summary review of that EOA/CAWD report is attached in Appendix E. 
 
The CAWD has been working on tertiary treatment of its water to discharge into the 
Carmel River rather than directly into the ASBS. The Regional Board is supportive of 
this approach, as it will increase flows in the lower river at critical times of the year. 
 
State Water Board staff considers this a high priority ASBS.
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Appendix C - Beach Postings at ASBS 
 
Los Angeles County:  
All Beaches: 49 posted, o closed 
Leo Carrillo State Beach: 61 posted, 0 closed 
Nicholas Canyon County Beach: 10 posted, 0 closed 
Paradise Cove: 251 posted, 0 closed 
Zuma beach: 5 posted, 0 closed 
Total Posted: 376, Total Closed: 0 
 
Monterey County:  
11th and Oceanview: 0 posted, 9 closed 
13th and Oceanview: 0 posted, 3 closed 
14th and Oceanview: 0 posted, 7 closed 
7th and Oceanview: 0 posted, 8 closed 
Coral and Oceanview3: 0 posted, 2 closed 
Fountain and Oceanview: 0 posted, 4 closed 
Lover’s Point: 23 posted, 10 closed 
Stillwater Cove: 76 posted, 9 closed 
Total Posted: 99, Total Closed: 52 
 
Orange County:  
Crystal Cove State Park: 42 posted, 6 closed 
Laguna Beach: 232 posted, 35 closed 
Total Posted: 274, Total Closed: 41 
 
San Diego County:  
Coastal sites: 69 posted, 0 closed 
La Jolla Shores Beach: 64 posted, 12 closed 
Total Posted: 133, Total Closed: 12 
 
San Mateo County:  
Fitzgerald Marine: 503 posted, 0 closed 
Montara State Park: 3 posted, 9 closed 
Pillar Point: 281 posted, 7 closed 
Total Posted: 787, Total Closed: 16 
 
Sonoma County:  
Salmon Creek State Beach 4 posted, 29 closed 
Total Posted: 4, Total Closed: 29 
 
Ventura County: 
Point Mugu Beach: 51 posted, 0 closed 
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Sycamore Cove Beach: 16 posted, 0 closed 
Thornhill Broome Beach: 9 posted, 0 closed 
Total Posted: 76, Total Closed: 0 
 
California ASBS Total: 1,749 posted, 150 Closed 
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Appendix D - State Assistance to support ASBS 

 
 
Recipient 

 
ASBS 

 
Type of Assistance 

 
State agency 
providing 
assistance 

City of Trinidad  #6 Trinidad Head 
 

Critical Coastal Area 
Pilot Project 

California Coastal 
Commission 

City of Trinidad #6 Trinidad Head Integrated Coastal 
Watershed 
Management 
Planning Grant Prop 
50, $500,000 
awarded on Nov. 
2005 

State Water Board 

Mattole Restoration 
Council 

#7 King Range Integrated Coastal 
Watershed 
Management 
Planning Grant 
Prop 50, $246,772 
awarded on Nov. 
2005 

State Water Board 

Redwood 
Community  
Action Agency 

#7 King Range Ocean Protection 
Project 
Consolidated 
Grants, $378,083 
awarded June 2006 

State Water Board 

Mendocino County 
Water Agency 

#1 Jughandle Cove Integrated Coastal 
Watershed 
Management 
Planning Grant Prop 
50, $196,000 
awarded Jan. 2006 

Department of 
Water Resources 

Tomales Bay 
Watershed Council, 
Marin County 

#11 Duxbury Reef 
#12 Point Reyes  
       Headlands  
#13 Double Point 
#14 Bird Rock 

Integrated Coastal 
Watershed 
Management 
Planning Grant 
Prop 50, 
$459,900 awarded 

State Water Board 
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on Nov. 2005 

San Mateo County #9 James V. 
Fitzgerald 

Critical Coastal Area 
Pilot Project 

California Coastal 
Commission 

City of Watsonville #15 Ano Nuevo 
Point and Island 
#19 Pacific Grove 
#34 Carmel Bay 
#16 Point Lobos   
Ecological Reserve 

Ocean Protection 
Project 
Consolidated 
Grants, 
$1,543,234 awarded 
June 2006 

State Water Board 

Monterey Peninsula 
Water Management 
District 

#16 Point Lobos 
#19 Pacific Grove 
#34 Carmel Bay 

Integrated Coastal 
Watershed 
Management 
Planning Grant Prop 
50, $496,957 
awarded on Jan. 
2006  

Department of 
Water Resources 

City of Pacific Grove #19 Pacific Grove Clean Beaches, 
$500,000 awarded 
on April 2002, 
$1,500,000 awarded 
on August 2004 

State Water Board 

Cities of Newport 
Beach and Laguna 
Beach 

#30 Heisler Park 
#32 Robert Badham  
#33 Irvine Coast 
 

Critical Coastal Area 
Pilot Project 

California Coastal 
Commission 

City of Newport 
Beach 

#30 Heisler Park 
#32 Robert Badham 
#33 Irvine Coast 

Integrated Coastal 
Watershed 
Management 
Planning Grant 
Prop 50, $397,500 
awarded on Nov. 
2005 

State Water Board 

City of Laguna 
Beach 

#30 Heisler Park Clean Beaches, 
$1,200,000 awarded 
on Nov. 2003 

State Water Board 
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UC Scripps 
Institution of 
Oceanography,  
City of San Diego  

#29 La Jolla 
#31 San Diego-
Scripps 

Integrated Coastal 
Watershed 
Management 
Planning Grant 
Prop 50, 
$499,874 awarded 
on Nov. 2005 

State Water Board  
 

The Regents of the 
University of 
California 

#29 La Jolla 
#31 San Diego-
Scripps 

Ocean Protection 
Project 
Consolidated 
Grants, 
$3,600,000 awarded 
June 2006 

State Water Board 
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Appendix E – Summary of the CAWD Evaluation of Effects on Carmel Bay 
 
The following is a State Water Board staff summary of the findings of “Evaluation of the 
Effects of Carmel Area Wastewater District Discharge on Carmel Bay” prepared by 
EOA, Inc. for the Carmel Area Wastewater District (CAWD) on October 15, 2003.  
Based on the limitations of the data presented in EOA’s report, it appears that at this 
time there are no major measurable impacts to natural water quality in the Carmel Bay 
State Water Quality Protection Area (SWQPA) that can be absolutely attributed to the 
CAWD discharge.  However there were some instances when pollutants were 
discharged, exceedances occurred, or alterations of natural water quality were noted 
within the Carmel Bay SWQPA.  
 
During the period 1995-1997, CAWD’s effluent was in compliance with limitations for all 
conventional pollutants.  In 1998, there were 19 exceedances for suspended solids in 
the effluent.  Since 1999, the effluent was reported to be below effluent limitations for all 
conventional pollutants.  
 
During the period 1990-2002, 942 out of 998 analytical results for organic pollutants 
were non-detects.  Of the 56 constituents that were above detection levels, 33 were 
halomethanes.  
 
In 1987, cyanide (200 µg/L) exceeded the six-month median effluent limit (120 µg/L).  
There were no other exceedances for cyanide in the effluent during the period 1986-
2002. 
 
Ammonia N was detected in the effluent during the period 1991-2002, but there were no 
exceedances of the six-month median effluent limit (73.2 mg/L).  
 
Relative to the control station results, during the wet season ammonia was significantly 
elevated in the receiving water (at a depth of 0.5 m) within 25 m from the discharge.  
This is outside of the zone of initial dilution (ZID) of 15 meters from the discharge.  A 
complicating factor is the fact that the discharge and the sampling stations are all in the 
immediate vicinity of the Carmel River mouth. 
 
Over 4300 measurements were made for total coliform bacteria in the effluent during 
the period 1990-2001.  The median levels for each year during that period were below 
100 MPN/100ml.  None of the measurements exceeded the maximum effluent limitation 
of 10,000 MPN/100ml. 
 
During the dry season, receiving water quality (temperature, pH, ammonia N, total 
coliform, fecal coliform, and enterococcus) within 100 m of the discharge was not 
substantially different from that of the control stations. 
 
During the wet season, total coliform bacteria in the receiving water appears to be 
slightly elevated (at a depth of 0.5 m) within 25 m from the discharge relative to the 
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control station results.  However, based on a non-parametric Mann-Whitney test, the 
difference is not statistically significant. 
 
Shoreline monitoring data were often below the Ocean Plan bacterial objectives.  When 
exceedances did occur, they were observed during wet weather.  Those exceedances 
may not be a result strictly of the CAWD discharge.  The shoreline stations were located 
in proximity to Carmel and the Carmel River mouth, which are other potential sources of 
contamination.  
 
During the period 1986-2002, the following metals in the effluent were analyzed once 
annually: arsenic, cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc.  
Of these, only the 1988 result for copper (180 µg/L) exceeded the six-month median 
effluent limit (120 µg/L). 
 
With regard to Mussel Watch data, initially the report’s authors mistakenly referred to 
manganese as magnesium. This was later corrected.  
 
Mussel tissue (Mussel Watch) monitoring results for silver, aluminum, chromium, and 
manganese at some stations up to 300 m from the discharge are elevated relative to the 
control stations.  No effluent data was presented regarding aluminum and manganese 
concentrations in the effluent.  Silver was found at elevated levels in mussel tissue only 
prior to 1990 and has not been detected in the effluent since 1996.  Chromium was 
detected in the effluent in three out of seven samples between 1996 and 2002, which is 
approximately the same period in which a majority of the elevated chromium levels in 
mussel tissue were observed.  Again, a complicating factor is that the sampling stations 
near the discharge are also near the Carmel River mouth. 
 
The report does not provide a complete evaluation of the effects of the discharge on 
benthic biota in the Carmel Bay SWQPA.  The report only briefly summarized the 
benthic ecology studies completed up to 1986, which did not indicate any major impact 
on the benthic community to that point in time.  In this sense, the report does not 
completely satisfy the requirements of Resolution No. 84-78, since a comprehensive 
review of the “effects of the discharge on the ASBS” should include a more current 
status of the benthic ecology.  
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EXECUTIVE SUMMARY 

Runoff from urban areas has been identified as one of the leading sources of water 
quality impairment of the nation’s surface waters, having been associated with changes in 
flow, increased sedimentation, higher water temperature, lower dissolved oxygen, 
degradation of aquatic habitat structure, loss of fish and other aquatic populations, and 
decreased water quality.  This runoff is the primary transport system moving pollutants 
from the landscape to wetlands, streams, lakes and coastal waters.  Although the effects 
of runoff on specific waters vary and are often not fully assessed, pollutants carried by 
runoff are known to have potentially harmful effects on drinking water supplies, 
recreation, fisheries, and wildlife. 

Among the pollutants in runoff are oil and oil byproducts, which are known to contain 
harmful constituents such as metals and polycylic aromatic hydrocarbons (PAHs).  The 
extent by which these materials are polluting stormwater runoff and the ultimate 
receiving waters is largely unknown.  In this report, the Office of Environmental Health 
Hazard Assessment (OEHHA) reviews stormwater monitoring data for the purpose of 
characterizing used oil pollution in stormwater runoff.  Stormwater runoff refers to water 
transported through stormwater conveyance systems during and after storm events.   

In 2004, about 58 percent of the 150 million gallons of lubricating oil sold in California 
was recycled; about 20 to 40 percent is assumed to be combusted or leaked as a result of 
use.  Additionally, about 150 million gallons of industrial oil were sold, of which 
33 million gallons (22 percent of volume sold) were recycled.  Used oil that is leaked, 
spilled or improperly disposed of can be carried in stormwater runoff, eventually entering 
and threatening the environmental health of receiving water bodies.  It has been reported 
that petroleum hydrocarbons in urban runoff as well as in aquatic sediment in urban areas 
are primarily associated with used crankcase oil.   

Monitoring conducted by municipalities and industrial facilities pursuant to stormwater 
regulatory programs (more specifically, the National Pollutant Discharge Elimination 
System or NPDES stormwater program) provides a major source of data on urban 
stormwater quality.  Among the pollutants this monitoring quantifies is “oil and grease,” 
which is collectively regulated as a conventional water pollutant. 

Direct comparisons of the oil and grease concentrations reported by the studies reviewed 
in this report are problematic due to differences in sampling protocols, analytical 
methods, quality assurance/quality control processes, data analysis and other factors 
between studies.  Nevertheless, qualitative conclusions can be drawn about relative 
patterns that are evident from the data.  While the concentrations show considerable 
variability, typical concentrations are generally less than 5 milligrams per liter (mg/l), and 
seldom exceed 10 mg/l.   

In general, the highest oil and grease concentrations tend to be reported in runoff sampled 
from discrete sources (e.g., parking lots and industrial facilities) before dilution, 
partitioning, adherence to particulates, settling, and other fate processes occur.  Among 
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these discrete sources, higher oil and grease concentrations have been reported in runoff 
from industrial facilities than from highways and parking lots.  While occasional 
“spiked” concentrations above 10 mg/l are reported for highways and parking lots, much 
higher levels in the thousands of mg/l have been reported for industrial facilities (in more 
recent years, maximum values have declined).  Higher concentrations are often 
associated with industries whose operations involve vehicles, heavy equipment and 
engines, and petroleum product processing or use.  These include transportation facilities, 
petroleum bulk stations, lubricating oil blenders and re-refiners, refuse industries, metal 
fabricators, and automobile dismantlers.  Even with these industries, however, oil and 
grease concentrations show sporadic spikes, rather than consistently high levels.  The 
occasional spikes may be the result of non-compliance with, or the ineffectiveness of 
engineering controls or best management practices.  

Monitoring designed to characterize runoff from catchment areas with a predominant 
land use indicates that oil and grease concentrations tend to be higher in commercial 
areas (i.e. retail and office buildings) compared to areas with other land uses.  Mean 
concentrations as high as 13 mg/l have been reported for commercial areas, compared to 
mean values ranging from 0 to 0.9 mg/l for agricultural areas, which tend to have the 
lowest oil and grease concentrations. 

Oil and grease concentrations measured at mass emission monitoring stations (typically 
at outfalls to a receiving water body) by municipalities in Southern California were 
generally below 5 mg/l.  In Los Angeles County, where watersheds ranged from the ultra-
urban to the relatively undeveloped, annual mean oil and grease concentrations averaged 
over multiple years were very similar among all watersheds, although year-to-year 
variability within a watershed and differences between watersheds for certain years may 
be significant. 

Finally, oil and grease concentrations reported in earlier studies (from around the 1980s 
to early 1990s) tended to be higher than in more recent studies.  A possible explanation 
for this may be that less crankcase oil has been leaking from more recent years’ vehicle 
fleets.

Data for Los Angeles County were used for deriving crude estimates of annual oil and 
grease loadings – i.e., the amount of oil and grease discharged into receiving water bodies 
each year.  A simple, screening level calculation was used to estimate annual loadings as 
the product of pollutant concentration and runoff volume.  Oil and grease loadings were 
estimated to range from approximately 1.7 million pounds to 13 million pounds annually 
for Los Angeles County.  These values correspond to approximately 0.23 million to 
1.8 million gallons of used oil.  Using these estimated values, total loadings Statewide 
were derived mathematically to range from 16 million to 120 million pounds.  This 
roughly corresponds to 2.2 million to 16 million gallons of used oil, with 6.1 million 
gallons as the estimated volume for an average runoff year.  These volumes are about 3 to 
25 percent of the 64 million gallons of lubricating oil sold but not recycled (and about 
1 to 9 percent of the 176 million gallons of lubricating and industrial oil sold but not 
recycled).
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It is difficult to establish the ecological and human health implications of the typical 
concentrations reported in runoff and the loading estimates for oil and grease.  Numeric 
water quality criteria for aquatic life or human health protection have not been adopted 
for “oil and grease” for purposes of the Clean Water Act.  However, numeric criteria for 
aquatic life protection have been established for some constituents found in used oil, i.e., 
arsenic, cadmium, chromium, lead, nickel and zinc (40 CFR 131.38).  A screening level 
analysis performed by OEHHA showed that, at the typical oil and grease concentrations 
in runoff, these used oil constituents are likely to occur at concentrations up to five orders 
of magnitude lower than freshwater and saltwater aquatic life water quality criteria.
Nevertheless, these constituents may pose a long-term risk to the aquatic ecosystem 
because of their tendency to accumulate in sediment over time.   

The ecological effects of used oil discharges in stormwater runoff entering receiving 
water bodies are influenced not only by individual constituents, but also by multiple 
factors, including the presence of other chemicals, the type and size of the receiving 
body, the frequency and duration of the discharge, the potential for dispersion, and the 
biological diversity of the receiving water ecosystem.  Complex environmental processes 
acting on the oil, along with the highly variable nature of the used oil discharge, present a 
challenge in assessing the impacts of the discharge on the aquatic ecosystem. 

Human health impacts will depend upon whether or not exposures to constituents of 
concern occur from direct contact, ingestion of contaminated water or via the food chain.  
Studies linking adverse health effects in humans following exposure to used oil 
contaminants in the aquatic environment were not found. 

The relationship between the estimated loadings and the amount of used oil that is 
improperly disposed of cannot be established.  However, the amount of used oil in 
stormwater runoff can more likely be attributed to leaks and spills from vehicle engines 
and other equipment, or from industrial activities, than incidents of illegal disposal.
Further, the monitoring that yields mass emissions data is unlikely to capture episodic 
incidents of illegal disposal. 

OEHHA is unable to ascertain how close these estimates are to actual amounts of used oil 
in runoff being discharged into receiving water bodies.  There is considerable uncertainty 
in the estimate, given limitations relating to how close the concentrations in the samples 
represent actual concentrations of the pollutant, the inability of the commonly used 
analytical method to distinguish between petroleum-based hydrocarbons and biological 
lipids, and the appropriateness of extrapolating statewide loadings from estimates derived 
for a single county.  In the absence of a more refined analysis, however, these estimates 
can be used as a baseline for planning and mitigation purposes. 
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1.0  Introduction 

Stormwater runoff is the primary transport system moving pollutants from the landscape 
to wetlands, streams, lakes and coastal waters.  Runoff from urban areas has been 
identified as one of the leading sources of water quality impairment of the nation’s 
surface waters.  Problems associated with runoff include changes in flow, increased 
sedimentation, higher water temperature, lower dissolved oxygen, degradation of aquatic 
habitat structure, loss of fish and other aquatic populations, and decreased water quality 
due to increased levels of nutrients, metals, hydrocarbons, bacteria, and other constituents 
(U.S. EPA, 2005a).  Although the effects of runoff on specific waters vary and are often 
not fully assessed, pollutants carried by runoff are known to have potentially harmful 
effects on drinking water supplies, recreation, fisheries, and wildlife (U.S. EPA, 2006).

The Office of Environmental Health Hazard Assessment (OEHHA) has conducted an 
evaluation of information on the presence of used oil in stormwater runoff in California; 
the presence of oil and oil byproducts is of concern because these materials are known to 
contain harmful constituents such as metals and polycylic aromatic hydrocarbons.  
Stormwater runoff, for purposes of this report, refers to water transported through 
stormwater conveyance systems during and after storm events.   

The California Integrated Waste Management Board (CIWMB) reports that in 2004, 
approximately 150 million gallons of lubricating oil were sold in California, and about 
87 million gallons were recycled; similarly, about 145 million gallons of industrial oil 
were sold, of which approximately 33 million gallons were recycled (CIWMB, 2006).
About 20 to 40 percent of the lubricating oil sold is assumed to be combusted or leaked 
as a result of use.  Improper disposal of used oil down storm drains, into lakes or rivers, 
or with garbage may also occur (CIWMB, 2003).  Used oil that is leaked, spilled or 
improperly disposed of can be carried in stormwater runoff, eventually entering and 
threatening the environmental health of receiving water bodies.

The extent by which used oil and oil byproducts are polluting stormwater runoff and the 
ultimate receiving waters is largely unknown.  Monitoring studies report oil 
concentrations in runoff from highways, industrial facilities and at the base of 
watersheds.  Models have been developed to estimate pollutant loadings in stormwater 
runoff.  In this report, OEHHA utilizes existing stormwater monitoring data to 
characterize sources of oil and grease released in stormwater runoff, typical 
concentrations found in stormwater runoff, and approximate amounts entering 
California’s surface waters via runoff.

1.1  Approach 

OEHHA searched for runoff monitoring data for lubricating oil, industrial oil, and used 
oil.  Information sources included peer-reviewed publications; State, local and federal 
reports; and discussions with staff at the State Water Resources Control Board 
(SWRCB), Regional Water Quality Control Boards (RWQCBs), the California 
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Department of Transportation (Caltrans) and other entities.  It was found that 
hydrocarbon compounds in stormwater are typically measured as “oil and grease,” which 
can include animal fats, vegetable oils, soaps, and other biological oils, in addition to 
petroleum constituents.  OEHHA thus compiled data on oil and grease, and evaluated 
these in order to select the datasets most appropriate for characterizing oil and grease 
pollution in California stormwater.

OEHHA also reviewed models currently used to estimate pollutant loadings in 
stormwater, or the mass of a contaminant carried in stormwater discharges into a 
receiving water body per unit of time.  OEHHA applied a simple model to estimate oil 
and grease annual loads for Los Angeles County watersheds.  These watersheds represent 
a wide range of land use characteristics – from “ultra-urban” to predominantly 
undeveloped.  Pollutant loading estimates were calculated for minimum, average and 
maximum runoff volumes to reflect the variability in runoff amounts from year to year.
A “unit load” of oil and grease in urban runoff was calculated in order to extrapolate to a 
statewide loading associated with urban areas.  Comparisons were made with other oil 
and grease loading studies to determine how close the estimates in this report are to the 
loading estimates derived by other investigators. 

2.0  Used Oil in Runoff:  Environmental and human impacts 

2.1  Sources of used oil in runoff 

Petroleum hydrocarbons in urban runoff from different land use sites have been reported 
to be primarily associated with used crankcase oil (Latimer et al., 1990).  This 
determination was based on laboratory analysis of hydrocarbons and the polycyclic 
aromatic hydrocarbons or PAHs they contain (the latter, referred to as the “PAH 
signature,” was used to discriminate between virgin and used crankcase oils).  The 
investigators found that the particulates in runoff were considerably enriched in 
crankcase oil compared to street dust, roadside soil and vegetation, and atmospheric 
deposition.  One possible explanation for this is that the oil may be derived from wash-off 
of crankcase oil deposited by cars in the center of the travel lanes and/or direct dumping 
of oil down storm drains.   

Another study (Brown, et al., 1985) characterized stormwater runoff and subsequent 
hydrocarbon distribution in receiving waters and sediments as part of the City of Tampa’s 
Nationwide Urban Runoff Program.  The hydrocarbon characterization of suspended 
particulate matter and sediments from Hillsborough Reservoir, River and Bay showed a 
dominance of crankcase oil-like material.  The fact that the type of petroleum found in 
sediment (crankcase oil) very closely resembles that found in stormwater runoff strongly 
implicates runoff as the primary source of sediment contamination. 

While the amount of oil leaked from vehicles is not known, one model developed in 
New Zealand estimates the rate of oil lost to roadways to be 2.8 ml of lubricating oil per 
1,000 kilometers driven for cars and light commercial vehicles, and 2.1 ml per 
1,000 kilometers for most buses (Ministry of Transport, 2002).  Based on the oil loss rate 
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for cars and light commercial vehicles and using the number of vehicle miles traveled in 
2004 (Caltrans, 2004a), an estimated 210,000 gallons of lubricating oil per year may be 
leaked onto State highways*.  This may be an overestimate, since New Zealand’s fleet 
appears to be older – and thus more prone to leak -- than California’s:  the median age of 
New Zealand cars is about 10 years, compared to 5 years for California.  (Ministry of 
Transport, 2004; DOF, 2004a).

Other sources of oil and grease in runoff include hydraulic fluid leaks from vehicles, and 
lubricant leaks from construction, farm and other off-road or heavy equipment.  In 
addition, oils used in industrial processes may be discharged into storm drains, 
particularly when “best management practices” (BMPs) are not followed.  BMPs are 
runoff control practices designed to reduce the pollutants contained in discharges to the 
storm drain system and/or receiving waters.  Finally, the illegal disposal of used oil into 
storm drains may still occur when motor oil is changed by “do-it-yourselfers.”

2.2  Constituents of concern

Crankcase oil consists primarily of a base lubricating oil with variable chemical 
composition, depending on the source of the crude oil and processes used during refining.
Lubricating oil is a heavy end distillate of crude oil containing straight chain and 
branched alkanes (approximately 45 percent of total hydrocarbons), cycloalkanes 
(approximately 30 percent) and aromatic hydrocarbons (approximately 25 percent) 
(Potter and Simmons, 1998).  Very small amounts of PAHs are present in newly refined 
lubricating oil.  Various additives comprise 10 to 20 percent of the volume of finished 
lubricating oil.  These additives may contain zinc, magnesium, molybdenum, phosphorus, 
sulfur and bromine compounds (U.S. EPA, 1984). 

Used crankcase oil contains, in addition to the complex mixture of hydrocarbons and 
additives present in the formulated product, contaminants associated with its use as an 
engine lubricant.  Sources of contamination include additive breakdown products (e.g., 
metals); engine “blow-by” (i.e., material which leaks from the engine combustion 
chamber into the crankcase where the oil resides); burnt oil, metal particles from engine 
wear; and incomplete products of combustion of gasoline (U.S. EPA, 1984).  Used oil 
contains small amounts of arsenic, cadmium, chromium, lead and nickel.  These 
substances have been shown to produce acute and chronic toxicity in aquatic organisms 
at extremely low levels (U.S. EPA, 2000a).  In addition, these substances have been 
associated with a wide range of toxic effects in humans, including death following 
ingestion of large doses, cancer, and skin irritation. 

Used motor oil can become “enriched” with PAHs during the operation of an automobile 
engine.  These contaminants concentrate in lubricating oil via transfer from gasoline or 
diesel fuel as combustion products (Pruell and Quinn, 1988).  In one study, total PAH 
concentrations increased until about 4,000 miles to 14.5 milligrams per gram used oil 

*  Oil loss rate:  2.8 ml/1,000 km;  
Vehicle miles traveled (VMT) statewide in 2004:  180,153 million miles 
[2.8ml/1,000km]*[1,000km/621miles]*180,153,000,000miles*0.00026gallons/ml = 211,000 gallons 
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(mg/g), after which the concentrations leveled out.  A number of PAHs are classified as 
probably carcinogenic to humans (based on animal evidence) (IARC, 2004), and have 
been shown to affect survival, growth, reproduction, and induction of neoplasms in 
aquatic organisms (Environmental Canada, 1994). 

Used oil is listed under Proposition 65 (Safe Drinking Water and Toxic Enforcement Act 
of 1986) as a chemical known to the State of California to cause cancer (Title 22, 
California Code of Regulations, Section 12000).  Animal studies have shown an 
increased incidence of skin tumors in mice after long-term skin exposures to used 
mineral-based crankcase oil from gasoline-powered cars, with more tumors observed in 
mice exposed to oil from cars driven the longest distances.  The increase in 
carcinogenicity was attributed to accumulation of PAHs in the oils, given the correlation 
between tumor incidence and the PAH content of the oil (Agency for Toxic Substances 
and Disease Registry, 1997).  In support of this hypothesis, McKee and Plutnick (1989) 
reported no tumors in mice exposed to new motor oil. 

2.3  Fate and transport in surface waters 

Oil and grease in water may be free floating and form a sheen before dispersion and 
partitioning processes occur.  The sheen observed in urban creeks and waterways and in 
parking lot or street runoff has often been the primary motivation to control oil and 
grease in stormwater runoff.  Water quality criteria established by U.S. EPA pursuant to 
Section 304(a) of the Clean Water Act specify that oil and grease should not be present at 
levels that produce a visible oily sheen (U.S. EPA, 2004). 

Oil and grease concentrations less than 1 mg/l can create sheen on surface waters due to 
the reflection of sunlight (CDS, 2005).  The National Oceanic Atmospheric 
Administration has developed a general glossary of terms to describe the appearance of 
oil floating on the water (see Table 1).  A light, almost transparent layer of oil is 
approximately 0.00004 millimeters (mm) thick; a slightly thicker layer, 0.00007 mm 
thick, appears as a silver sheen.  A rainbow sheen that reflects colors can be 
approximately 0.0003 mm thick, and brown oil is a dull colored sheen that is typically a 
0.1 to 1.0 mm thick layer of water-in-oil emulsion (NOAA, 1996).   

Table 1.  Oil spill observation glossary 

Approximate thickness of 
layer (millimeters) 

Approximate volume of oil per 
area (liters/square kilometer) Description of sheen 

barely visible 0.00004 50
silver sheen 0.00007 100
first color trace  0.0001 200
iridescent rainbow colors 0.0003 400
dull colors 0.001 1,200
dark colors 0.003 3,600
brown oil 0.10 – 1.00 ---
Source:  NOAA, 1996.  Reproduced from the "Oil Spill Slide Rule," ©1985 Government Publishing Office 
The Hague/The Netherlands 
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In general, when oil comes into contact with water, a partitioning of various volatile 
compounds, PAHs and metals takes place.  Depending on their chemical and physical 
characteristics, the various constituents are subjected to several fate processes, including 
volatilization, sinking, emulsification, agglomeration, photodegradation and 
biodegradation (ATSDR, 1997).

Investigators have reported 81 to 96 percent of the hydrocarbon load in stormwater runoff 
is attached to particulates, indicating that adsorption to particles is the primary method of 
pollutant transport (Stenstrom et al., 1984).  During a rainfall, the particulates are washed 
into storm drains and may attach to matter and settle or eventually deposit in receiving 
water sediments.  Concentrations of oil and grease and heavy metals are generally higher 
in the smaller particulate fractions (Barrett et al., 1995).  These finer grains have lower 
settling velocities and remain in runoff longer than larger grains.   

Schueler et al. (1994) reported that the bottom sediments of many small, highly urbanized 
estuaries are heavily contaminated with PAHs and metals and that runoff from urban 
hydrocarbon hotspots (e.g., gas stations, parking lots) appears to be a major contributing 
factor.  Certain constituents of used oil, notably the PAHs and metals, have a tendency to 
accumulate in sediments and enter into the food chain.  Since PAHs and metals enter 
waterways as a result of many human activities (e.g., combustion of fossil fuels followed 
by deposition of particles on watersheds and waterways), it is difficult to apportion the 
presence of these contaminants in aquatic sediments to a particular source (e.g., used oil 
in stormwater runoff).   

2.4  Adverse effects of used oil in runoff 

Petroleum constituents in stormwater runoff pose a subtle but continuous threat to aquatic 
ecosystems.  Much of what is known about the impacts of petroleum hydrocarbons in the 
aquatic environment comes from studies of catastrophic oil spills and chronic seeps (e.g., 
leaking pipelines) (NRC, 2003).  Field and laboratory evidence have demonstrated both 
acute lethal toxicity and long-term sublethal toxicity of petroleum products to aquatic 
organisms.  The long-term sublethal effects of oil pollution refer to interferences with 
cellular and physiological processes such as feeding and reproduction which do not lead 
to immediate death of the organism (U.S. EPA, 1986). 

A literature review conducted for the U.S. Geological Survey and the U.S. Department of 
Transportation (Buckler and Granato, 1999) of the biological effects of highway runoff 
on local ecosystems revealed numerous information gaps.  It appears that the use of 
different methods from one study to another and a lack of adequate documentation 
preclude making quantitative comparisons among different studies.  However, the authors 
stated that the available data indicate that constituents from highway runoff and from 
highway runoff sediments deposited in nearby receiving waters are found in the tissues of 
aquatic biota, which may affect the diversity and productivity of biological communities. 
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While the effects of oil and petroleum products have been unambiguously established in 
laboratory studies and after well-studied spills, determining the more subtle long-term 
effects on populations, communities and ecosystems at low doses and in the presence of 
other contaminants pose significant scientific challenges.  The effects of a petroleum 
release are a complex function of the rate of release, the nature of the petroleum, and the 
local physical and biological character of the exposed ecosystems.  Ecotoxicological 
responses are driven by the dose of petroleum hydrocarbons available to an organism, not 
the amount of petroleum released into the environment.  Because of the complex 
environmental processes acting on the released petroleum, dose is rarely directly 
proportional to the amount released (NRC, 2003).  Given these considerations, the 
ecological impacts of used oil in runoff discharges into receiving waters are difficult to 
establish. 

Because “oil and grease” is not a definitive chemical category, and includes myriad 
organic compounds with varying physical, chemical and toxicological properties, 
U.S. EPA has not set numeric water quality criteria for oil and grease.  For aquatic life 
protection, U.S. EPA specifies a level that is “0.01 of the lowest continuous flow 96-hour 
LC50 to several important freshwater and marine species, each having a demonstrated 
susceptibility to oils and petrochemicals.”  (The “LC50” is the concentration that is lethal 
for 50 percent of the test organisms.)  U.S. EPA also specifies that surface waters be 
virtually free from floating oils (U.S. EPA, 1986).  The California Toxics Rule 
(40 CFR 131.38) specifies numeric criteria for aquatic life protection in freshwater and 
saltwater for some of the constituents of concern found in used oil (i.e., arsenic, 
cadmium, chromium, nickel, lead and zinc). 

The potential human health impacts from used oil present in stormwater runoff are 
likewise difficult to estimate.  Individual chemical constituents in petroleum products are 
known to be toxic to humans under certain exposure conditions:  some of the PAHs and 
metals present in lubricating oil have been shown to be carcinogenic in animal studies 
and the adverse noncancer health effects of these and other constituents are well 
characterized.  A major concern is that these petroleum constituents can deposit in 
aquatic sediments and enter tissues of invertebrates and fish.  While fish are able to 
metabolize and eliminate PAHs, human ingestion of mollusks and other aquatic 
invertebrates that are unable to metabolize PAHs efficiently can represent a potential 
exposure route (ATSDR, 1995).  Studies linking adverse health effects in humans 
following exposure to used oil contaminants in the aquatic environment have not been 
found.

3.0  Measuring Oil and Grease in Stormwater Runoff 

3.1  Stormwater discharges:  Regulatory background 

Much of the published stormwater data have been generated to comply with water quality 
regulations.  Among the regulated pollutants is “oil and grease” (40 CFR 401.16). 
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Since 1990, most stormwater discharges have been considered point sources that are 
subject to permit requirements pursuant to the National Pollutant Discharge Elimination 
System (NPDES) program (U.S. EPA, 1990).  NPDES regulations are promulgated by 
the U.S. Environmental Protection Agency (U.S. EPA).  In California, the NPDES 
Program is administered by the State Water Resources Control Board and the nine 
Regional Water Quality Control Boards (SWRCB, 2005a, b). 

The NPDES stormwater permit regulations cover stormwater discharges from: 

municipal separate storm sewer systems (MS4s) in urbanized areas (An MS4 
consists of a conveyance or system of conveyances -- including roads with 
drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-
made channels, or storm drains -- designed for collecting and conveying 
stormwater, which is not a combined sewer nor part of a publicly owned treatment 
works, and which is owned or operated by a state or local government entity (see 
Figure 1) (40 CFR 122.26(b)(8)).); 

industrial facilities in any of the 11 categories that discharge to an MS4 or to 
waters of the United States; and, 

construction activity that disturbs land areas of one or more acres.  
(U.S. EPA, 2003)

Details on the NPDES stormwater program can be found in Appendix A.

3.2  Factors affecting pollutant levels in stormwater runoff 

Many factors influence the quality of stormwater runoff.  Complex interactions between 
these variables obscure simple correlations between individual variables and water 
quality (Barrett et al, 1995). 

Pollutant concentrations in stormwater exhibit a high degree of variability, not only 
between storms, but also within a storm.  Among the major factors affecting stormwater 
quality is precipitation.  Variations in rainfall intensity (the depth of precipitation per unit 
time) influence runoff rate, pollutant washoff rate and transport, sediment deposition and 
re-suspension, and other physical factors that collectively determine pollutant 
concentrations and stormwater flow rate at a given monitoring location at a given point in 
time.  In addition, the time interval between storm events (often measured in terms of the 
antecedent dry period) has been shown to greatly influence levels of pollutants in runoff.  
(U.S. EPA, 2002) 
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Typically, the major load of total pollutants occurs shortly after the onset of a rain event.
When a disproportionately higher pollutant load is associated with discharge from the 
first portion of a storm event, a “first flush” is said to occur; a seasonal first flush occurs 
when the higher load is associated with the first storm of a season.  Pollutants that 
accumulated on streets, gutters, and land between rain events are washed off and 
essentially “pulsed” into receiving waters via storm drains.  A seasonal first flush 
phenomenon may be especially pronounced in areas of California, where there is little or 
no rainfall from May through September.  This rainfall pattern creates a long period for 
pollutant build-up such that the initial storm of the rainy season may have higher 
pollutant concentrations than in later events (Lee et al., 2005).   

The size of the drainage area appears to influence the occurrence of a first flush.  In a 
large watershed, where stormwater is transported over large distances and pollutants 
diluted, first flushes are much less likely to occur.  In contrast, smaller, discrete areas, 
particularly those with a high degree of imperviousness, are more likely to exhibit first 
flush.  For example, first flush has been demonstrated for highway catchments (Stenstrom 
and Kayhanian, 2005) and parking lots (Tiefenthaler, et al., 2001). Tiefenthaler, et al. 
conducted a study of parking lot runoff generated by simulated rainfall in Long Beach, 
California.  Runoff samples collected during the first 10 minutes of a rain event contained 
the highest constituent concentrations.  Longer simulated storms appeared to dilute 
parking lot runoff and significantly lowered the average concentrations of most 
constituents. 

The geographic and physical characteristics of the watershed – including the type and 
intensity of land use, degree of imperviousness, tree cover, soil type, slope and drainage 
density -- are all important determining factors in the generation of nonpoint pollution 
(Brezonik and Stadelmann, 2002).  With urban development, natural vegetated pervious 
ground cover is converted to impervious surfaces, which can neither absorb water nor 
remove pollutants.  The increased volume, velocity and discharge duration of stormwater 
runoff from urbanized areas will transport greater amounts of pollutants into receiving 
waters.

The type of stormwater conveyance system will also affect stormwater quality.  For 
example, conventional curb and gutter systems provide a direct conduit to natural water 
bodies and may act to collect and concentrate pollutants.  Alternatively, curb and gutter 
systems that empty into drainage swales will act to collect and filter runoff before it can 
enter underground drainage systems (BASMAA, 1999). 

Potential sources and activities releasing pollutants into stormwater runoff are closely 
related to land use in the watershed.  For example, pollutant concentrations have been 
shown to increase with higher traffic levels (Caltrans, 2004b).  The often transitory and 
unpredictable nature of many pollutant sources and release mechanisms (e.g., spills, 
vehicle-washing runoff, dumping) further contribute to variability in contaminant 
concentrations (U.S. EPA, 2002). 
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3.3  Stormwater runoff sampling 

Although stormwater runoff can result from pavement washing, irrigation and other 
activities (dry weather flows), this report evaluates oil and grease in stormwater resulting 
from wet weather events.  Wet-weather sampling is critical in urban runoff pollution 
prevention and mitigation planning because most of the source loadings occur in wet 
weather (U.S. EPA, 1993).  Wet-weather generated runoff can contribute large pulses of 
pollutant load and can make up a significant percentage of long-term pollutant loads from 
urban/suburban areas (Silverman et al., 1985). 

Stormwater regulations establish specific requirements for sampling, including when and 
where samples are to be collected, and the sample type and technique (i.e., manually or 
by automatic sampler) for collecting certain pollutants (U.S. EPA, 1992).  “Sample type” 
refers to either “grab” or composite samples.  A grab sample is a discrete, individual 
sample taken within a short period of time (usually less than 15 minutes).  Analysis of 
grab samples characterizes the stormwater quality at a given time of the discharge.  A 
composite sample is a mixed or combined sample that combines a series of individual 
and discrete samples of specific volumes at specific intervals.  Composite samples 
characterize the quality of a stormwater discharge over a longer period of time, such as 
the duration of a storm event.   

When monitoring stormwater for oil and grease, a grab sample is generally collected, as 
required by U.S. EPA guidance.  An automated composite sample is not appropriate 
because the oil and grease in combined samples tends to accumulate inside the tubing and 
other components of the sampling equipment.  

3.4  Analytical methods 

Hydrocarbon compounds in stormwater are typically measured as “oil and grease,” with 
no differentiation between fractions (i.e., specific hydrocarbon components) (Strenstrom 
et al., 1985).  The term generally refers to biological lipids and petroleum-based 
hydrocarbons, which have similar physical properties and solubility in organic solvents.
Hence, oil and grease may include animal fats, soaps, vegetable oils, waxes, esters, and 
fatty acids in addition to petroleum constituents.   

The most common analytical method currently used for analyzing runoff for oil and 
grease is U.S. EPA Method 1664.  This method is a liquid/liquid extraction (using 
normal-hexane), followed by mass determination by weight (gravimetry) for the 
quantitation of oil and grease in water (U.S. EPA, 1999; U.S. EPA, 2002).  The method 
detection limit is 1.4 mg/l and the minimum level of quantitation is 5.0 mg/l.  Most of the 
stormwater runoff monitoring studies evaluated for purposes of this effort reported 
detection limits of 5.0 mg/l; a few studies reported a detection limit of 1.0 mg/l.  Another 
method used is U.S. EPA Method 413.1, which uses 1,1,2-trichloro-1,2,2-trifluoroethane 
(Freon-113) as the extraction solvent, and gravimetry (40 CFR 136.3). 
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In general, gravimetric methods are not as sensitive as more sophisticated instrumentation 
techniques because the more volatile constituents of oil and grease can be lost during the 
solvent evaporation stage of sample preparation.  In an effort to better estimate the 
amounts of motor oil in stormwater runoff, some entities measure “total petroleum 
hydrocarbons (TPH) as motor oil” instead of oil and grease.  For example, the 
Sacramento County Stormwater Quality Program recently began to monitor for various 
petroleum hydrocarbon fractions (Sacramento County, 2004).  TPH concentrations may 
provide a more representative measure of the amount of petroleum-based compounds in 
stormwater than oil and grease concentrations. 

3.5  Sources of uncertainty in stormwater monitoring data 

The primary sources of uncertainty associated with stormwater monitoring data lie in the 
methods used for sampling and analysis.  The use of grab samples to determine 
concentrations of oil and grease in runoff (described in section 3.3) may not be 
representative of the runoff generated by that storm event.  For example, if first flush 
effects are present, grab samples collected subsequent to the first flush flows will likely 
yield lower contaminant concentrations.  Alternatively, a grab sample that captures peak 
concentrations represents an overestimation of the average concentration for the storm 
event.  In a study by Tiefenthaler et al. (1999), the magnitude of within- and among-
storm variability observed in frequent sampling of stormwater runoff demonstrated that 
representative oil and grease concentrations cannot be characterized by a limited number 
of samples.  Storms that are monitored using a single grab sample, or wet seasons that are 
monitored by a single storm event, may not adequately characterize pollutant 
concentrations.

The physical properties of oil and grease can influence its measurement in stormwater.  
Oil and grease tends to adhere to particles, litter and other materials, may accumulate and 
subsequently be released.  A stormwater sample that captures this accumulated oil and 
grease will yield a concentration much larger than would otherwise be found.

Given the limitations associated with grab samples, Stenstrom and Kayhanian (2005) 
have suggested the use of chemical oxygen demand (COD) and dissolved organic carbon 
(DOC) as more accurate surrogates for characterizing levels of oil and grease from 
highway stormwater runoff.  The investigators found levels of COD and DOC to be 
highly correlated to oil and grease concentrations in highway runoff.  Since COD and 
DOC samples are collected as automatic, composite samples, analytical results for these 
parameters more closely represent the entire storm event than a single or even multiple 
grab samples tested for oil and grease. 

As discussed in section 3.4, the analytical methods commonly used for oil and grease do 
not distinguish among various petroleum-based or biological oils and therefore do not 
specifically measure used oil.  Hence, the concentrations of “oil and grease” reported 
may overestimate the amounts of petroleum-based oil.  Researchers are seeking more 
reliable methods to quantify petroleum hydrocarbons in runoff and atmospheric 
particulates as a result from lubricating oil blowby from combustion sources.  This 
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includes the use of “biomarker signature” chemicals, such as hopanes and steranes found 
in petroleum products derived from crude oil (Young, et al., 2004; Graham, et al. 2004). 

4.0  A review of oil and grease data reported  

This section summarizes data on oil and grease levels reported in stormwater runoff from 
monitoring conducted pursuant to NPDES requirements, as well as from other studies.  
Table 2 is a compilation of the data reviewed in this section.  Data are presented for:
(1)  monitoring of highways, parking lots and industrial facilities to characterize discrete 
sources of stormwater discharges; (2)  monitoring of runoff from specific land uses in 
urban areas; and (3)  monitoring of discharges into receiving waters.  Figure 2 depicts the 
various types of monitoring that yielded these data.  

4.1  Oil and grease in runoff from discrete sources 

Motor vehicles are important sources of oil and grease releases into the environment.  
Hence, areas or facilities where a large number of vehicles are regularly present, 
particularly over extended periods of time, are likely to be major contributors to oil and 
grease pollution in stormwater runoff.  Parking lots and highways are examples of such 
areas.  These areas are generally considered as continuous sources of oil and grease in 
runoff.

Industrial facilities represent another discrete source of oil and grease, with certain types 
of industries more frequently associated with higher concentrations than others.  The data 
indicate that industrial facilities can be associated with elevated but sporadic releases of 
oil and grease. 

4.1.1  Parking lots 

Concentrations of oil and grease in stormwater runoff from parking lots can range from 
below detection to high “spiked” values.  Parking lot data were found for commercial and 
retail establishments.   

An early study of oil and grease concentrations in runoff in Richmond, California 
(Strenstrom et al., 1984) found the highest concentrations to be associated with the 
parking lot of a large-scale commercial property with a department store (range 7.9 to 
31.3 mg/l, mean = 16.1 mg/l).  The concentration was four times higher than the 
sampling station in a residential area, which had the lowest concentration (see Table 2). 
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Table 2.  Reported oil and grease concentrations (mg/l) from selected studies.
The table lists mean concentrations (unless otherwise noted) and, when available, the standard deviation (italicized 
text in parentheses) and the range.

Source monitoring Land use monitoring Reference 

Location
Parking

lot Highway 
Industrial
facility 

Other
source Residential Commercial Industrial Other land use 

Richmond, CA 
Mouth of 
watershed

Trucking 
distribution center 

Large commercial 
parking

Mixed residential/  
commercial street 
and three service 
stations

Residential

16.1
(7.6)
7.9-31.3

7.3
(2.4)
3.0-9.5

3.9
(4.5)
0.8-13.5

7.9
(4.7)
3.5-15.7

10.9
(2.4)
8.3-14.1

Strenstrom, et 
al., 1984 

Los Angeles, CA 
Office building 
parking lot 

Public park 
parking lot 

Metal recycler 

Paper, glass 
plastic and metal 
recycling facility 

School yard 

Residence
driveway 

1
(0.3) 
ND-2.0

5
(0.1) 
1.5-5.1

26.8
(35.6) 
1.6-52

210
(260) 
29-390

6
(5) 
2.2-48

2
(0.9)
ND-3.6

LASGRWC,
2005

Alabama 
Agriculture 

Light industrial  

Residential

Low-traffic
commercial 
parking lot 

Moderate to high 
traffic parking lot 

1.5
<1-3.8

0.3
<1-1.6

1.5
<1-4.8

9.5
<1-50.4

0
all <1 

CERS, 2000 
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Source monitoring Land use monitoring Reference 

Location
Parking

lot Highway 
Industrial
facility 

Other
source Residential Commercial Industrial Other land use 

Washington, D.C. 
National 
Arboretum
parking lot 

Gasoline station 

residential

fast food parking 
lot

0.7a

0.3-2.4

7.0a

2.7-5.6

4.2a

1.2-5.5
1.9a

0.8-4.7

Rabanal et al., 
1995

CA Highways 
Statewide 

Tahoe Basin 

I-405, Los 
Angeles

Hwy 50, 
Sacramento 

I-680, Walnut 
Creek

4.9
(11.4)
ND-61

18
4-61

8 a

9a

11a

Caltrans, 2003a 

Caltrans, 2003b 

Driscoll, et al., 
1996

Driscoll, et al., 
1996

Driscoll, et al., 
1996

Nationwide 15 Driscoll, et al., 
1996

North Carolina 
highways 

100% impervious 
ADTb 25,000 

61% impervious 
ADT 21,500 

45% impervious 
ADT 5,500 

4.4

2.5

1.3

Wu, et al., 1998 

Austin, TX 
highways 0.4-2.0c

Irish, et al., 1995 

California industrial 
stormwater NPDES 
facilities 

2000-2001

2001-2002

2002-2003

11.2
(39.8) 
ND-1640

13.7
(60.8) 
ND-1802

12.5
(55.2) 

SWRCB, 2005c

a  Median value
b ADT =Average daily traffic (no. of vehicles) 
c  Median event mean concentrations
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Source monitoring Land use monitoring Reference 

Location
Parking

lot Highway 
Industrial
facility 

Other
source Residential Commercial Industrial Other land use 

ND-1664
Nationwide (U.S.) 8.01,

4.0a
3.9 a, 4.4a 4.7a, 5.0a 5.0, 4.5a Open space, 

1.3a

Mixed open 
space, 6.0a

All land uses, 
4.3a

ND–1,100

Pitt, et al., 2004 

Fresno, CA Single
dwelling:
3 (2.5)
1-8

Multiple-
dwelling:
1.8 (1.2)
<1-5

4.9
(6.5)
ND-26

10.6
(19.9)
ND-80

Oltmann, et al., 
1987

Los Angeles 
County, CA 

High-
density 
single
family 
residential
1.3

3.3 Light
Industrial
1.7

Transportation
3.1

LADPW, 2000 
(Table 4-12) 
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Figure 2.  Stormwater monitoring  
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Stormwater runoff samples were collected over a four-year period at a schoolyard, 
commercial office building parking lot, public park parking lot, private residence 
driveway and two industrial sites at the detention basin inlets as part of the Los Angeles 
Basin Water Augmentation Study (LASGRWC, 2005).  As shown in Table 2, the mean 
oil and grease concentration was lowest at the office building parking lot (1 mg/l), and 
highest at one of the industrial sites (210 mg/l at the metal recycler).  The mean 
concentration at the public park parking lot was 5 mg/l, and at the driveway to the 
residence, an unusually high level (as can be seen from Table 2, concentrations reported 
for residential neighborhoods are typically below 5 mg/l) of 26.8 mg/l. 

In an Alabama study characterizing runoff from different types of urban and suburban 
catchments, oil and grease concentrations reported from parking lot runoff were below 
5 mg/l (CERS, 2000).  Samples were collected from 1997 to 1999 from an agricultural 
field, light industrial site storm drain, a residential subdivision and two commercial 
parking lots.  The highest concentrations (over 50 mg/l) were detected at a location 
draining runoff from an area that included a rubber tire manufacturer.  The relatively 
higher oil and grease levels found at this location may be related to the use of petroleum 
products at the tire facility. 

A study of urban stormwater runoff at four small catchments in the Washington, D.C. 
area was carried out in 1992-1993 (Rabanal, et al., 1995).  The sampling locations 
included an office parking lot, a commercial fueling station, a fast food restaurant parking 
lot and a residential street (see Table 2). Median oil and grease concentrations were 
below 5 mg/l, except for the fast food parking lot (median = 7.0 mg/l).  The authors noted 
that the higher concentrations at the fast food parking lot were likely due to the oil and 
grease used during food preparation from the solid waste handling area.  

4.1.2  Highways  

Monitoring conducted by the California Department of Transportation (Caltrans) 
provides a major source of highway runoff data for the State.  As part of its NPDES 
permit requirements, Caltrans conducts monitoring and research studies on the 
constituents of stormwater runoff from its facilities, their impacts on receiving water 
bodies and the effectiveness of best management practices.  Caltrans facilities include 
highways, maintenance yards, park and ride lots, and construction sites.  In addition to 
characterizing stormwater discharges statewide, Caltrans also conducts specialized 
studies that investigate specific aspects of stormwater quality, such as the effects of 
traffic congestion, differences in pollutant concentrations attributable to the first flush 
phenomenon, and stormwater toxicity (Caltrans, 2004b). 

In November 2003, Caltrans published the results of a comprehensive set of studies to 
characterize stormwater runoff from transportation facilities throughout the State.  These 
discharge characterization studies included monitoring for oil and grease at certain sites.
Oil and grease was detected in 29 percent of the 49 samples collected during the 
2000/2001 to 2002/03 monitoring years.  Among the samples in which oil and grease was 
detected, concentrations ranged from 5 to 61 mg/l; a mean of 4.95 mg/l was estimated for 
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all samples, including non-detects (i.e., samples for which laboratory analysis indicates 
that the constituent is not present) (Caltrans, 2003a).  As shown in Figure 3, 
concentrations for about 90 percent of the samples were at or below 10 mg/l. 

Caltrans notes that transportation facilities with higher traffic levels produce higher 
pollutant concentrations in runoff than others with lower traffic levels.  It was determined 
that annual average daily traffic (AADT) is one of the most significant factors affecting 
pollutant concentrations in runoff from transportation facilities, particularly highways and 
toll plazas.  An analysis of Caltrans highway runoff data for 1997 to 2001 showed that 
the average concentration of oil and grease was strongly correlated with AADT 
(Kayhanian, et al., 2003). 

Oil and grease concentrations in highway runoff appear to show regional differences.  
Among the special studies conducted by Caltrans is a three-year study characterizing 
highway runoff in the Tahoe basin and assessing the effectiveness of sand traps in 
reducing pollutant concentrations.  For the 27 samples collected, oil and grease 
concentrations ranged from 4 to 61 mg/l in untreated highway runoff, with a mean of 
18 mg/l and a median of 12 mg/l (Caltrans, 2003b).  As with over half of the monitored 
constituents, oil and grease levels in this study were typically higher than statewide 
levels.  The study also found that concentrations from the low elevation sites (mean = 
23 mg/l) were generally higher than from sites at high elevation -- i.e., over 200 vertical 
feet over Lake Tahoe (mean = 13 mg/l).  Likewise, concentrations at urban sites (mean = 
26 mg/l) were generally higher than at rural sites (mean = 14 mg/l).  

As part of the National Highway Runoff Data and Methodology Synthesis, the U.S. 
Geological Survey conducted a review of existing data (published in the 1970s to the 
mid-1990s) on semivolatile organic compounds (SVOCs) in highway runoff and urban 
stormwater, with particular emphasis on highway studies (Lopes and Dionne, 1998).
Petroleum hydrocarbons, oil and grease, and polycyclic aromatic hydrocarbons in 
crankcase oil and vehicle emissions are the major SVOCs detected in highway runoff and 
urban stormwater.  Four studies reported oil and grease concentrations in highway runoff 
ranging from 1 to 480 mg/l; two of the four studies reported mean values (3.65 and 
16.05 mg/l). 
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Figure 3.  Oil and grease concentrations in highway runoff, frequency distribution 

Source:  Caltrans, 2003 

An earlier study by the Federal Highway Administration (FHWA) assembled monitoring 
data from 993 separate storm events at 31 highway runoff sites in 11 states (Driscoll, et 
al., 1990).  The data were collected from various studies that were either sponsored by 
FHWA or conducted by state transportation departments with support provided by 
FHWA.  Oil and grease was monitored at only six sites, and at these for relatively few 
total events.  Typical concentrations were 5 to 10 mg/l, although a median concentration 
as high as 53 mg/l was reported for one of the sites.  The mean concentration for all sites 
was 15 mg/l.  Three of the study sites were located in California: Interstate 405 in Los 
Angeles, Highway 50 in Sacramento and Interstate 680 in Walnut Creek. The median 
concentrations of oil and grease reported for these sites were 8, 9 and 11 mg/l, 
respectively. 

A study conducted in Charlotte, North Carolina monitored oil and grease concentrations 
at three highway segments typical of urban, semi-urban and rural settings (Wu, et al., 
1998).  Monitoring was conducted from August 1995 to July 1996.  The highest mean oil 
and grease concentration, 4.4 mg/l, was reported for the site with 100 percent 
imperviousness and the highest average daily traffic volume (25,000 vehicles per day).  
The site with 61 percent imperviousness and similar traffic volume (21,500 vehicles per 
day) reported a mean concentration of 2.5 mg/l.  The lowest mean concentration, 
1.3 mg/l, was reported for the least impervious site (45 percent) with the lowest traffic 
count (5,500 vehicles per day). 
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A four-year study investigated stormwater runoff quality from highway pavements in and 
near the recharge zone of the Barton Springs segment of the Edwards Aquifer in Austin, 
Texas (Irish, et al., 1995).  A total of 35 simulated rainfall events and 23 natural storm 
events were sampled over the course of the study.  Median event mean concentrations 
(EMCs) of oil and grease in runoff ranged from 0.4 to 2.0 mg/l.  EMCs for natural storm 
events were found to be higher than simulated storm events, likely due to the fact that, 
unlike simulated events, samples are not collected over the entire duration of most natural 
storm events.  Concentrations of constituents were observed to be higher in the earlier 
stages of the runoff event, and it is likely that the EMCs for natural storm events would 
have been lower had the entire storm been sampled. 

4.1.3  Industrial facilities 

Stormwater discharges from certain industrial facilities are subject to the requirements of 
a permit under the NPDES Program.  California’s nine Regional Water Quality Control 
Boards administer the industrial stormwater NPDES Program, which covers over 7,000 
facility permits statewide (SWRCB, 2005d).  A more detailed discussion of regulatory 
requirements and oil and grease data reported by industrial facilities are presented in 
Appendix B.

4.1.3.1  Statewide summary 

Permitees are required to conduct visual inspections of stormwater discharges and to 
collect stormwater samples from pre-selected locations on the property.  These samples 
are to be collected during the first hour of discharge from the first storm of the wet season 
and at least one other storm.   

Analytical data in the Annual Reports submitted by each permittee to their Regional 
Board are incorporated into a statewide database (SWRCB, 2005c).  A summary of the 
data reported statewide for oil and grease from the 2000-2001 to 2002-2003 reporting 
years is presented in Table 3.  For these years, the data are predominantly from the San 
Francisco Bay, Central Coast, Los Angeles, and Santa Ana Regions.  These years are 
presented due to the limited number of reports in the database prior to 2000 and for 2003-
2004.

As shown in the table, oil and grease was detected in 76 to 80 percent of the samples.  
Mean values ranged from 11.2 to 13.7 mg/l (without non-detects, the mean values range 
from 13.8 to 17.2 mg/l), and the median for all the years is 5 mg/l.  Figure 4 shows that 
the most frequently reported concentrations were 0 and 5 mg/l.  The database does not 
provide information about the analytical detection limits for the samples; however, 5 mg/l 
is generally the limit of detection for the method used for oil and grease analysis (U.S. 
EPA Method 1664). Thus, it is likely that the high frequency of 5 mg/l may be a 
reporting artifact.
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Table 3.  Summary of oil and grease (O&G) data from Annual Report for Storm 
Water Discharges Associated with Industrial Activities

Reporting Year* 
2000-2001 2001-2002 2002-2003

Number of samples tested for O&G 5192 4987 4778
Percent detect 80% 80% 76%
Percent of O&G samples > 15 mg/l 
benchmark value 

16% 16% 17%

O&G concentrations, mg/l 
Minimum 0 0 0 
Maximum 1640 1802 1664 
Mean including non-detects*, mg/l
(Standard deviation)

11.2
(39.8)

13.7
(60.8)

12.5
(55.2)

Mean without non-detects, mg/l 
(Standard deviation)

13.8
(43.9)

17.2
(67.7)

16.4
(62.9)

Median, mg/l 5 5 5 
Mode 5 5 5 

__________
*  Non-detects were considered to be zero when calculating the mean 

The data appear to indicate that the more highly urbanized regions -- i.e., Los Angeles, 
Santa Ana, and San Francisco Bay -- have a higher proportion of samples above the 
benchmark than the more rural Central Coast (see Appendix B).  The Regional Boards in 
most instances have adopted a concentration of 15 mg/l as the level that may trigger 
inspections, and/or a requirement for facilities to re-evaluate the effectiveness of their 
best management practices.  According to Regional Board staff, exceedances may often 
be attributed to poor maintenance or housekeeping practices.  Generally, simple measures 
such as using spill response kits and drip pans, and covering equipment and other sources 
of oil and grease can effectively reduce releases (RWQCB, 2005). 

Although about 85 percent of all the samples had concentrations at or below the 
benchmark level of 15 mg/l, significantly higher concentrations (over 100 mg/l) are 
occasionally reported.  Maximum concentrations are as high as 1800 mg/l.  Prior to the 
2000-2001 reporting year, even higher oil and grease concentrations (as high as 
33,000 mg/l) were found; however, such large spikes have not been reported since.

4.1.3.2  Industries that tend to have high concentrations of oil and grease

To identify industries that may be releasing the highest concentrations of oil and grease, 
samples with extremely high concentrations were selected from the statewide database 
for all reporting years (see Appendix B, Attachment 3).  For purposes of selecting this 
subset of samples with extremely high oil and grease levels, OEHHA used a 
concentration of 400 mg/l as a benchmark (about 0.3 percent of samples tested for oil and 
grease were at or above this level).  Industries with repeatedly high oil and grease 
concentrations include those that use or process petroleum products (e.g., transportation
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facilities, petroleum bulk stations, and lubricating oil blenders and re-refiners), refuse 
industries, and automobile dismantlers (see Appendix B, Attachment 4).  While one 
would expect these industries to be likely sources of oil and grease due to the nature of 
their operations, they did not consistently report elevated levels.  The occasional spikes 
may be the result of non-compliance with or the ineffectiveness of best management 
practices.

It should be noted that certain food-related industries (e.g., pet foods, fruits and 
vegetables, and animal and marine fats and oils) reported some of the highest 
concentrations of oil and grease.  This probably reflects the fact that the analytical 
method for oil and grease does not distinguish between biological fats and petroleum-
based oils, as discussed earlier. 

4.1.3.3  Data considerations 

It is important to keep certain considerations in mind in interpreting the industrial 
NPDES data.  The analytical data for oil and grease (and other parameters) are facility-
reported concentrations measured from facility-collected discharge samples.  In many 
cases, samples are collected by facility personnel who have variable levels of familiarity 
with standard methods of sample collection and handling.  Additionally, the permit 
requirements for sample collection allow some degree of flexibility regarding when 
samples are to be collected.  Since pollutant concentrations may be highly variable 
throughout the course of a storm event as well as from storm-to-storm, the 
representativeness of a given sample is difficult to ascertain.  There may also be 
variability among the state-certified laboratories in carrying out sample preparation, 
analytical and other operational procedures. 

The statewide oil and grease data are compiled using data submitted by the Regional 
Boards.  While most permitted facilities have been conducting the required monitoring, 
and complying with the reporting requirement to the Regional Boards, there have been 
delays in entering the data into databases at the regional level, and in turn, the statewide 
database.  Thus, the database does not include data from all Regional Boards, or for all 
compliance years.  Furthermore, data are entered into both the statewide and the regional 
databases without a mechanism for quality assurance (SWRCB, 2005a). 

4.2  Oil and grease in runoff from urban catchments 

One of the factors that influence stormwater quality is land use.  Land use monitoring is 
conducted to characterize stormwater runoff in a drainage area comprised predominantly 
of a single, relatively homogeneous land use. This generates data that can help evaluate 
the relative importance of specific land uses as pollution sources (LADPW, 2000). 

As mentioned in Section 4.1.1, a study of oil and grease in urban stormwater was 
conducted during the 1980-81 storm season in a small watershed in Richmond, California 
(Stenstrom et al., 1984).  The purpose of this study was to determine the relationship 
between land use and oil and grease pollution in urban stormwater.  Five sampling 
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stations representing various land uses were monitored over a seven-storm sequence.  
Samples were analyzed for oil and grease using infrared analysis, a method that has been 
largely replaced by a gravimetric procedure (Method 1664). 

The lowest mean concentration of oil and grease, 3.9 mg/l, was measured at the sampling 
station draining a primarily residential (95 percent) area; the highest, 16.1 mg/l, at the 
station located in a commercial department store parking lot.  The mean concentration for 
runoff from a gasoline station, several commercial retail stores and a small residential 
area had a mean concentration of 10.9 mg/l, while that for runoff collected outside the 
property limit of a large trucking distribution center (77 percent industrial, 23 percent 
impervious) was 7.3 mg/l.  Runoff at the mouth of the watershed, which represents a 
composite of all land uses, had a mean concentration of 7.9 mg/l. 

As will be discussed below, more recent monitoring studies show lower oil and grease 
concentrations.  One explanation may be that automotive engines tended to leak more 
lubricating oil in the early 1980’s compared to automobiles in more recent years.  
Another reason may be that the infrared absorption method used in this study has been 
reported to generally result in higher oil and grease readings when compared to 
gravimetric analysis.  One study reported that infrared analysis yielded at least 20 percent 
more oil than gravimetric methods from a review of 19 laboratories using both methods 
(Silverman et al., 1985). 

Under a grant from U.S. EPA, a national database of stormwater data from a 
representative number of NPDES Phase I municipal separate storm sewer system (MS4) 
permit holders is being developed (Pitt et al., 2004).  This database, called the National 
Stormwater Quality Database (NSQD), includes monitoring data collected from 1990 to 
2002 from more than 200 municipalities throughout the country, including two in 
California (i.e., Alameda County and Caltrans). 

As of mid-summer 2003, 3,770 separate events from 66 agencies and municipalities in 17 
states have been collected and data entered into the NSQD.  The database includes over 
1,800 samples tested for oil and grease.  Of these, oil and grease were detected in 1,212 
samples (66 percent), with concentrations ranging from below detection to 1,100 mg/l, 
and a median of 4.3 mg/l.  The database also reports a mean concentration of 34.5 mg/l, 
based on detected values only.  The oil and grease data are presented graphically in 
Figure 5.  Table 4 summarizes the data by land use categories.   
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Figure 5.  Oil and grease data from the National Stormwater Quality Database 

Table 4.  Oil and grease concentrations by land use category (as of mid-2003) from 
the National Stormwater Quality Database 
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Median concentration, 

(mg/l) 
Residential 533 58% 3.9
Mixed residential 258 68% 4.4
Commercial 308 71% 4.7
Mixed commercial 122 82% 5.0
Industrial 327 65% 5.0
Mixed industrial 80 78% 4.5
Freeways 60 72% 8.0
Mixed freeways 15 100% 4.0
Open space 19 37% 1.3
Mixed open space 96 63% 6.0

Overall 1,834 66 % 4.3
_______________
* Categories that describe “mixed” land uses are designated using the most prominent land use type. 

Monitoring of urban catchments in Fresno from 1981 to 1983 (Oltmann, et al., 1987) 
yielded the highest oil and grease concentrations from runoff draining an industrial area 
(mean = 10.6 mg/l); concentrations were lowest in runoff from a multiple-dwelling 
residential area (mean = 1.5 mg/l).  Land use monitoring data from Los Angeles 
(LADPW, 2000) and Ventura (Ventura County, 2001) Counties yielded mean 
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concentrations ranging from 0.9 to 5.7 mg/l.  In both counties, commercial land use areas 
had the highest mean concentrations (see Table 2).  Similar values were reported in a 
study conducted in the City of La Mirada during the 2004/2005 rainy season (La Mirada, 
2005), although the highest levels were associated with residential land use.  Oil and 
grease concentrations were measured at 12 street locations with the following results:  
commercial areas, non-detect (ND) to 2.5 mg/l; residential areas, ND to 3.0 mg/l; and 
industrial areas, ND to 2.8 mg/l.  Commercial areas likewise showed the highest median 
concentrations of oil and grease in monitoring conducted in Texas (Baird et al., 1996), 
while levels in areas with other land uses showed more typical median concentrations 
(between 0.4 to 4.0 mg/l). 

Runoff draining industrial areas may also contain relatively higher levels of oil and 
grease compared to other uses.  The Dothan Alabama Stormwater Project (CERS, 2000) 
characterized runoff from different types of urban and suburban catchments (see 
Table 2).  Samples were collected from 1997 to 1999 from an agricultural field, light 
industrial site storm drain, a residential subdivision and two commercial parking lots.
Mean concentrations of oil and grease were at or below 1.5 mg/l at all the sampling 
locations, except for the location draining runoff from an area that included a rubber tire 
manufacturer.  Concentrations as high as 50 mg/l were measured at this location.  The 
relatively higher oil and grease levels found at this location may be related to the use of 
petroleum products at the tire facility. 

4.3  Oil and grease in discharges into receiving waters 

Mass emissions monitoring is designed to provide data to characterize discharges into 
receiving waters.  More specifically, this type of monitoring enables the derivation of 
estimated pollutant loads to a receiving waterbody.  Mass emissions monitoring stations 
are located at the lowest point possible in the drainage area where a conveyance 
discharges storm water to a waterbody, without being affected by tidal influences.
Unlike land use monitoring stations, these stations generally monitor runoff from a 
heterogeneous land use area (LADPW, 2000).

Mass emissions data for monitoring stations in San Diego, Ventura and Los Angeles 
Counties and the City of Long Beach show that oil and grease concentrations are 
generally lower than 5 mg/l (San Diego, 2005; Ventura County, 2001; LADPW, 2005; 
Long Beach, 2005).  Further, the levels tend to be lower than those measured at land use 
monitoring stations and at discrete sources.  This is not surprising because mass emission 
stations capture runoff from a large drainage area; much of the hydrocarbon load may 
attach to particulates and other matter, and settle out prior to reaching the sampling site.  
Relatively high levels, however, were reported for the monitoring sites in Long Beach.  
The City notes that record low rainfall occurred during the 2001-2002 storm season, with 
total precipitation at 84 percent below normal.  The monitored events likely represented 
seasonal first flush at the monitoring sites, possibly accounting for the high oil and grease 
concentrations (Long Beach, 2005).   

-26-

0031559



Annual mean concentrations for seven watersheds in Los Angeles County show 
significant year-to-year variability within watersheds, with one of the watersheds (San 
Gabriel River) showing over a six-fold difference between its lowest and highest annual 
mean oil and grease concentrations (see Table 5).  For any given year, the difference in 
annual mean concentrations between individual watersheds can be as high as nine-fold at 
one extreme, to being almost the same value at the other extreme (i.e., from 2.1 mg/l to 
2.5 mg/l for the 2004-05 season).  However, when averaged over multiple years for 
which data were available (as many as ten years for certain watersheds), the resulting 
values were similar across all the watersheds, regardless of degree of urbanization, the 
lowest being 1.9 mg/l for San Gabriel River (46 percent undeveloped), the highest, 
3.7 mg/l for Ballona Creek (21 percent undeveloped).  The reason for this is unclear. 

4.4  Ecological and human health considerations 

OEHHA performed a screening level analysis to provide a context for interpreting the 
possible ecological effects associated with the oil and grease concentrations reported in 
stormwater runoff.  The analysis focused on used oil constituents for which numeric 
aquatic life criteria have been established:  arsenic, cadmium, chromium, lead, nickel and 
zinc (40 CFR 131.38).  The highest reported concentrations of these constituents in used 
oil (OEHHA, 2004) were used to calculate their amounts in runoff containing oil and 
grease at 5 mg/l (typical concentrations found in the studies reviewed by OEHHA were at 
or below 5 mg/l).  These calculations yielded concentrations of these constituents that 
were up to five orders of magnitude lower than their respective freshwater and saltwater 
aquatic life water quality criteria.  Nevertheless, these constituents may pose a long-term 
risk to the aquatic ecosystem because of their tendency to accumulate in sediment over 
time.  

The ecological effects of used oil discharges in stormwater runoff entering receiving 
water bodies, however, are influenced not only by individual constituents, but also by 
multiple factors, including the presence of other chemicals, the type and size of the 
receiving body, the frequency and duration of the discharge, the potential for dispersion, 
and the biological diversity of the receiving water ecosystem.  Complex environmental 
processes acting on the oil, along with the highly variable nature of the used oil 
discharge, present a challenge in assessing the impacts of the discharge on the aquatic 
ecosystem. 

Human health impacts will depend upon whether or not exposures to constituents of 
concern occur from direct contact, ingestion of contaminated water or via the food chain.  
Studies linking adverse health effects in humans following exposure to used oil 
contaminants in the aquatic environment were not found. 

5.0  Oil and Grease Loading Estimates 

Methods and models for estimating the amount of pollutants in runoff range in 
complexity and data input requirements, from simple algorithms that yield screening-
level estimates of storm-specific or seasonal loadings for planning purposes, to highly 
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complex, dynamic models that simulate the movement of precipitation and pollutants to 
predict flows, stages and pollutant concentrations (Burton and Pitt, 2001).  

Modeling fundamentals call for using the simplest model that will satisfy the modeler’s 
objectives (Donigian and Huber, 1991).  An objective of this report is to develop a rough
approximation of the amount of oil in stormwater runoff entering receiving waterbodies. 

Table 5.  Reported annual mean concentrations for oil and grease in Los Angeles 
County, 1994-2005 

Annual mean concentration for O&G, in mg/l 

Mass emission site 19
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Mean O&G 
concn, 
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in mg/l 

(std dev)
San Gabriel River 0.68 0.98 0.64 0.81 1.66 2.40 2.83 4.23 2.66 2.50 1.9 (1.2)
Coyote Creek* 2.61 3 2.27 2.5 2.5 3 (0.3)
Los Angeles River 4.94 2.45 1.38 1.90 2.44 2.86 5.55 4.05 3.10 2.10 3.08 (1.36)
Dominguez Channel 3.80 2.30 2.18 2.32 2.65 (0.77)
Ballona Creek 2.2 3.0 2.5 7.1 3.5 4.0 5.7 3.8 2.5 2.1 3.6 (1.6)
Malibu Creek 2.82 0.95 2.50 2.5 (0.86)2.73 3.83 2.50 2.20

2.40 (0.15)Santa Clara River 2.47 2.22 2.50
_______________ 
*Coyote Creek is the major tributary in the lower reach of the San Gabriel River. 

OEHHA has determined that use of the “simple method” (U.S. EPA, 1992b) is adequate 
to meet this objective.  This is one of the methods used in calculating annual pollutant 
loads for municipal NPDES applications.  The same approach is used by Los Angeles 
County in its annual stormwater monitoring reports (LADPW, 2004a).  The simple 
method has minimal data requirements, does not require specialized computer programs, 
and is generally deemed adequate for purposes of deriving gross loading estimates for 
planning purposes.

5.1  Methodology 

In the simple method, an estimate of the oil and grease loadings in stormwater runoff 
entering waterbodies is derived as the product of the concentration of the pollutant [C] 
and the volume of runoff [R]: 

L = C x R 

When data on runoff volume [R] are not available, R can be calculated using 
precipitation, the appropriate runoff coefficient, and a correction factor (that adjusts for 
storms where no runoff occurs).  The runoff coefficient represents the percentage of 
rainfall that becomes surface runoff, and is a function of the imperviousness of the 
watershed.  The runoff coefficient can be based on actual field measurements, relevant 
hydrologic studies, or default values; alternatively, it can be estimated based on the 
percent imperviousness of the watershed (U.S. EPA, 1992b).
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OEHHA calculated statewide oil and grease loading estimates by first deriving estimated 
annual loadings for a selected area of the State.  The estimated loadings were then used to 
calculate estimated “unit load” (the estimated mass of pollutant per unit area of a 
watershed) by dividing the mass loading estimate by the total area in the watershed that is 
designated as urban.  Only urban land areas were used to generate a unit load estimate 
because oil and grease in runoff is largely associated with urban land uses.  Finally, the 
unit load was multiplied by California’s total urban area to yield a statewide loading 
estimate.  An estimate of the volume of used oil corresponding to the oil and grease mass 
loading estimates was calculated by dividing the latter by the density of used oil. 

5.2  Annual oil and grease mass loading estimates:  Los Angeles County 

Los Angeles County was selected as the area to be used for deriving mass loading 
estimates and, subsequently unit load estimates, for a number of reasons: 

Los Angeles County likely represents a worst-case scenario for oil and grease runoff 
contamination in the State.  Its “ultra-urban” watersheds are characterized by high 
densities of paved surfaces or buildings that result in a high degree of imperviousness.  
Imperviousness of the watershed is an important determinant of stormwater quality 
and volume.  Three of the watersheds in the county -- Dominguez Channel, Ballona 
Creek, and Los Angeles River – are about 59 percent, 40 percent and 32 percent 
impervious, respectively (LADPW, 2005).  (See Figure 6 for descriptions of the 
watersheds.)

At the other extreme, the county also includes predominantly undeveloped 
watersheds:  Santa Clara River and Malibu Creek are 7% and 8% impervious, 
respectively.  This enables comparisons to be made between examples representing 
highly urbanized watersheds and undeveloped watersheds within the same geographic 
region.

Los Angeles has the largest population among California’s counties, with 10 million 
of the State’s approximately 37 million residents; it has the third highest population 
density, after San Francisco and San Diego Counties. 

In terms of vehicular sources of oil in runoff, Los Angeles County has the most 
number of registered vehicles (more than 7 million as of December 2003).  More than 
20% of the State’s 31 million registered vehicles are in Los Angeles County (DOF, 
2004b).  Additionally, over at least the past five years, the county has had the highest 
number of vehicle miles traveled over State highways:  about 40 billion miles, 
compared to the Statewide total of 176 billion miles (Caltrans, 2004a). 

Easily accessible data for estimating oil and grease loading are available for the 
County.  At least a decade’s stormwater monitoring data have been reported by the 
County pursuant to the requirements of its NPDES permit.  In addition, several 
decades of hydrologic data are available. 
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Figure 6.  Los Angeles County’s watersheds. 

Adapted from:  LADPW, 2005; LARWQCB, 2004 

Most of the river lined with concrete; 
headwaters originate in the 
mountains; hydraulically connected 
to the San Gabriel River Watershed 
by Rio Hondo; eventually discharges 
into Long Beach Harbor. 

Extensive areas of undisturbed 
riparian and woodland habitats 
in upper reaches; lower part 
flows through a concrete-lined 
channel in heavily urbanized 
area.  Major tributary in the 
lower reach is Coyote Creek; 
ultimately flows into Long 
Beach Harbor. 

Least developed/urbanized 
watershed management area, 
lowest ratio of impervious land 
area; traverses Ventura County, 
and flows into the Pacific 
Ocean halfway between Santa 
Buenaventura and Oxnard.

Drains the southwestern 
portion of LA County 
and southern part of 
Ventura County; except 
for residential and 
commercial areas along 
the coast, drain 
primarily open space. 

Most of the drainage network has been 
modified into storm drains, under-ground 
culverts and open concrete channels; is an open 
channel between Venice Blvd and Pickford St. 
and its confluence within Santa Monica Bay. 

Drains primarily via an 
extensive network of 
underground storm drains; 
northern subunit drains 
into Dominguez Channel; 
southern subunit drains 
directly into LA and Long 
Beach Harbor.
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5.2.1  Input data 

5.2.1.1  Concentration [C] 

As was discussed in section 4.3, mass emission monitoring is used to characterize 
discharges into receiving waters.  Mass emission stations monitor relatively large (100 to 
1000 square miles) mixed land use watersheds, and are placed at sites that capture 
stormwater discharges from a conveyance into a waterbody.

Mass emissions monitoring has been conducted by Los Angeles County since the 1994-
95 storm season at seven monitoring sites that represent the County’s six major 
watershed areas (see Figure 6).  Except for Coyote Creek, which is the major tributary in 
the lower reach of the San Gabriel River, each of these mass emissions stations represents 
a major watershed in the County.  Average annual mean concentrations for these sites are 
presented in Table 5 (LADPW, 2005).  For each of the watersheds, OEHHA derived the 
mean of the reported average annual mean concentrations; these values will be used in 
calculating the loadings estimates. 

5.2.1.2.  Runoff volume [R] 

Six of the seven mass emissions monitoring sites are also the location of stream gaging 
stations operated by the County. These stations monitor flow or discharge -- i.e., the total 
volume of water that flows past a point for given period of time (usually measured in 
cubic feet per second).  The County reports total annual runoff volume for each stream 
gaging station, including six of the seven mass emissions monitoring sites from the late 
1920’s (LADPW, 2004b).  Table 6 presents minimum, maximum and mean runoff 
volumes for all the years reported, and for the last ten years.  Available annual runoff data 
for Los Angeles County are presented and summarized in Appendix C. 

Table 6.  Total runoff volume reported for the mass emission/stream gaging stations, 
Los Angeles County 

Total Runoff (Acre-feet) 
All years Last ten years 

Years 
reported 

Minimum Maximum Mean
(std dev) 

Minimum MaximumStation*
(Gaging station #)

Mean
(std dev) 

San Gabriel River 
(F263C-R)

1928-
2003 

558 274,300 53,000 
(61,000) 

25,720 168,600 57,000 
(46,000) 

Coyote Creek** 
(F354C-R)

1963-
2003 

7,950 106,400 41,000 
(28,000) 

17,758 106,400 53,460 
(31,940) 

Ballona Creek 
(F38C-R) 

1927-
2003 

3,930 86,347 34,000 
(18,000) 

26,698 80,630 48,060 
(19,320) 

Los Angeles River 
(F319C-R)

1928-
2003 

9,340 1,122,000 180,000 
(210,000) 

131,061 1,122,000 380,000 
(320,000) 

Malibu Creek 
(F130C-R)

1930-
2003 

56 119,900 20,000 
(25,000) 

7,430 81,700 29,100 
(26,600) 

Santa Clara River 
(F92-R)

1930-
2002 

217 83,154 10,000 
(20,000) 

2,350 53,800 13,200 
(14,600) 

*  No data are available for one of the watershed areas, Dominguez Channel. 
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It is evident from the table that runoff volumes are highly variable.  Given the significant 
degree of development and urbanization that occurred in the past decade, runoff volumes 
for the last ten years are likely more representative of current conditions than data for all 
reporting years; hence, OEHHA used data from the last ten years for its calculations.  In 
order to capture the data variability and provide a reasonable range, OEHHA calculated 
loading estimates using:  (1)  the minimum, (2)  the maximum, and (3)  the average 
annual runoff volume reported for the last ten years for each monitoring station.

5.2.2  Mass loading calculations 

Annual oil and grease loadings were estimated for each watershed using the following 
formula: 

L = C x R 

Where:

L = Annual estimated oil and grease loading for the watershed;  

C = The mean of the reported annual mean concentrations for the watershed (the last 
column of Table 5); and, 

R = Annual runoff volume (minimum, maximum and mean values for the last ten 
years on Table 6) 

Calculations are provided in Appendix D. Table 7 and Figure 7 present the results of 
these calculations.

Table 7.  Estimated annual oil and grease loadings, Los Angeles County watersheds 

Estimated Annual Oil and Grease Loading (1,000 lbs)

Watershed*

Percent
impervious 

area

Average 
Annual 

Oil & Grease 
Concentration

(mg/l) 

Based on  
Minimum

Annual Runoff
Volume** 

Based on  
Average 

Annual Runoff 
Volume** 

Based on  
Maximum  

Annual Runoff
Volume** 

San Gabriel River 29% 1.9 130 290 880 
Coyote Creek*** 29% 3 100 400 900 
Ballona Creek 40% 3.6 260 470 790 
Los Angeles River 32% 3.08 1,100 3,200 9,500 
Malibu Creek  8% 2.5 50 200 560 

 7% Santa Clara River 2.40 15 86 351 
Total**** 1,655 4,646 12,981

_______________ 
*      No estimates were derived for one of the watershed areas, Dominguez Channel. 
**    From the last ten years of runoff data on Table 6. 
***  Coyote Creek is the major tributary in the lower reach of the San Gabriel River. 
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Figure 7.  Estimated annual oil and grease loadings, Los Angeles County watersheds 

5.2.3  Estimated volume of used oil in runoff 
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The approximate volume [V] of used oil corresponding to the mass loading estimate was 
calculated as follows: 

V =L/D 

Where:
 L = Estimated oil and grease mass loading; 
 D = Density of used oil, 0.885 g/ml (Environment Canada, 2005) 

The results of the calculations are presented in Table 8; detailed calculations are found in 
Appendix D.  This calculation assumes that the total mass of oil and grease in the loading 
estimate is made up entirely of used oil.  As was discussed in section 3, however, the 
analytical methods commonly used for oil and grease do not distinguish among various 
petroleum-based or biological oils, and therefore do not specifically measure used oil.   
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Table 8.  Estimated annual volume of used oil in runoff, Los Angeles County 
watersheds 

Estimated Volume of Used Oil (thousand gallons) 

Watershed* 

Based on
Minimum

Annual Runoff 
Volume

Based on
Average

Annual Runoff 
Volume

Based on
Maximum

Annual Runoff
Volume

San Gabriel River 18 40 120
Coyote Creek** 20 60 100
Ballona Creek 35 64 110
Los Angeles River 150 430 1,300
Malibu Creek 7 27 75
Santa Clara River 2 12 48

Total 232 633 1,753
_______________ 
*   No estimates are presented for one of the watershed areas, Dominguez Channel. 
** Coyote Creek is the major tributary in the lower reach of the San Gabriel River. 

5.3  Estimated oil and grease loading statewide 

To derive a rough approximation of the total amount of oil and grease in runoff statewide, 
OEHHA used a mathematical approach based on the Los Angeles County mass loading 
estimates.  First, a “unit load” – which is the mass of oil and grease in runoff from a 
given unit of watershed area -- was calculated by dividing the total estimated mass 
loading (from Table 7) by the number of urban acres in the County.  Since oil and grease 
in runoff is largely associated with urban areas, only these areas were used in the 
calculation.  The total urban number of acres in Los Angeles County – 503,457 acres -- 
was determined by adding the acreage for the following land use categories:  residential, 
commercial and public, industrial, transportation and utilities, and mixed use.  (The area 
for the Dominguez Channel watershed was excluded from the calculation since loadings 
for this watershed are not included in the total estimated loadings for the County.)  Three 
unit load estimates were derived, corresponding to the mass loading estimates based on 
the minimum, average and maximum runoff volumes for the past ten years.   

The statewide loading was then estimated by multiplying the unit load by the total 
number of urban acres in California, 4,909,000 (CDFFP, 2003).  Finally, estimates of the 
volume of used oil corresponding to the statewide mass loading estimates were calculated 
using the approach discussed in section 5.2.3.  These estimates are presented in Table 9. 
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Table 9.  Estimated annual oil and grease loadings, statewide 

Minimum Average Maximum
Total estimated oil and grease mass loading, 
thousand lbs. (from Table 7) 

1,655 4,646 12,981

“Unit loading,” lbs. per urban acre 
(= Total estimated oil and grease mass 
loading/No. of urban acres in L. A. County)  

3.3 9.2 25

Estimated Statewide mass loading, million lbs 
(= Unit loading x No. of urban acres in CA) 

16 45 120

Estimated Statewide loading, million gallons 
(Estimated Statewide mass loading/Density of 
used oil) 

2.2 6.1 16

5.4  Uncertainty analysis 

The oil and grease loading estimates represent very rough approximations of the amounts 
of oil and grease in stormwater.  In interpreting the estimates, the following sources of 
uncertainty should be considered: 

Mass loading estimates were calculated as the product of runoff volume and 
concentration.  Both runoff volume and concentration can exhibit a high degree of 
year-to-year, inter- and intra-storm variability.  To account for the variability in 
runoff volume, minimum, maximum and average values for ten years’ worth of 
annual runoff data were used.  Similarly, an average of the annual mean 
concentrations available for each watershed was used.  The representativeness of the 
values used in the calculations cannot be ascertained. 

The annual statewide loading estimates are simply mathematical derivations based 
on the “unit load” for Los Angeles County – i.e., the mass of pollutant per unit urban 
area per year.  Using the County-based unit load Statewide does not account for the 
widely different types of urban watersheds in the State. In fact, within Los Angeles 
County, there are considerable differences among the unit load values for the 
different watersheds, with values ranging from about 2 pounds/acre to almost 
20 pounds/acre, for an average runoff year (see Appendix D).

For purposes of the calculations carried out in this report, the “oil and grease” 
measured at mass loading stations was assumed to be used oil.  Although studies 
have identified crankcase oil as the predominant hydrocarbon in urban runoff, it 
cannot be determined what fraction of the mass loading estimate for “oil and grease” 
can be reasonably assumed to be used oil.  Hence, the loading estimate is at best a 
crude approximation of the amount of used oil in runoff entering receiving waters. 
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5.5  Comparison with other loading estimates 

OEHHA is unable to validate the loading estimates derived in this section.  However, it 
may be useful to consider the estimates within the context of loadings estimates derived 
by other investigators. 

5.5.1  Storm-specific loadings 

Los Angeles County’s monitoring reports for the 2001-02, 2002-03 and 2003-04 storm 
seasons include storm-specific loading estimates for certain pollutants, including oil and 
grease.  OEHHA’s estimated annual oil and grease loadings for an average annual runoff 
year (middle column, Table 7) were compared to the County’s estimated loadings for the 
monitored events during the 2002-03 season (see Table 10).  The 2002-03 season was 
chosen for this comparison, as the 2001-02 and 2003-04 seasons were low rainfall years:
total seasonal precipitation was 4.2 and 8.4 inches, respectively -- at most about half of 
the annual average rainfall for the County.  By contrast, rainfall for the 2002-03 season 
was the same as average, 15.5 inches. 

Table 10.  Oil and grease loadings for monitored events, compared to estimated 
loadings for average runoff year. 

Watershed* 

Estimated
Average Annual 

Loading
(thousand lbs),
(from Table 7)

Total Estimated 
Loading from 

LA County 
monitored

events (lbs), 
2002-03 Season

Total Estimated 
Loading from 

monitored events 
as % of OEHHA 

Estimated
Average Annual 

Loading

% of 
Annual
Average
Rainfall

Monitored

San Gabriel River 290 29,771 10% 40%
Coyote Creek* 400 43,905 10% 57%
Ballona Creek 470 175,984 37% 37%
Los Angeles River 3,200 1,069,043 33% 43%
Malibu Creek 200 12,422 6% 98%
Santa Clara River 86 3,581 4% 10%

As expected, the total loading estimates for all monitored events were below the 
estimates derived by OEHHA for each watershed, making up from 4 to 37 percent of the 
latter loadings.  The rainfall for the monitored events represented from 10 to 40 percent 
of the County’s annual average rainfall.  For two of the watersheds (Ballona Creek and 
Los Angeles River) pollutant loadings from monitored events were similar to OEHHA’s 
estimated average values.   
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5.5.2  Oil and grease loading estimates from other studies 

Santa Monica Bay 

In 1993, a study of pollutant loadings to Santa Monica Bay from stormwater runoff was 
conducted, primarily for the purpose of identifying catchments with the largest expected 
contribution of each pollutant (Stenstrom and Strecker, 1993).  Oil and grease are among 
the water quality parameters included in the study.  Pollutant loads to the Bay were 
estimated as the summation of land use-specific loadings.  Runoff volumes were 
calculated based on historical storm data and land use-specific runoff coefficients.
Instead of local monitoring data, oil and grease concentrations from an earlier stormwater 
runoff study conducted in the San Francisco Bay area were used:  0 for open areas; 
3 mg/l for single-family land use; and 22 mg/l for all other land uses (multi-family, 
commercial, public, light industrial, other urban, and unknown). 

The study estimated the annual total oil and grease loading into Santa Monica Bay to be 
2,110,241 pounds.  Of the Los Angeles County watersheds, two drain into Santa Monica 
Bay:  Ballona Creek and Malibu Creek.  The sums of OEHHA’s loading estimates for 
these two watersheds range from 310,000 to 1,350,000 pounds, with an average estimate 
of 670,000 pounds.  These estimates are 15 to 64 percent of the estimated loading into 
Santa Monica Bay from the earlier study.  The runoff volumes used in the Santa Monica 
Bay study (approximately 80,000 acre-feet) were comparable to the values used by 
OEHHA (approximately 34,000 acre-feet to 160,000 acre-feet, with an average of about 
77,000 acre-feet); however, the oil and grease concentrations in the earlier study were 
six- to eight-fold higher than the values used by OEHHA.  It should also be noted that 
there are other watersheds (in Ventura County) that drain into Santa Monica Bay. 

Los Angeles River 

Based on monitoring conducted in 1985-86, oil and grease loading to the Los Angeles 
River was estimated to be 2,900 metric tons or 6,400,000 pounds (SCCWRP, 1986).  
This falls within the range of OEHHA’s estimates for the Los Angeles River of 
approximately 1,100,000 to 9,500,000 pounds, with an average of 3,200,000 pounds. 

6.0  Findings 

In this report, OEHHA reviews stormwater monitoring data for the purpose of 
characterizing used oil pollution in stormwater runoff.  Monitoring conducted by 
municipalities and industrial facilities pursuant to stormwater regulatory programs (more 
specifically, the National Pollutant Discharge Elimination System or NPDES stormwater 
program) provided a major source of data relevant to this evaluation.  The monitoring 
conducted under the NPDES program quantifies amounts of “oil and grease,” which is 
collectively regulated as a conventional water pollutant.
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Studies have shown that petroleum hydrocarbons in urban runoff from different land use 
sites were found to be primarily associated with used crankcase oil. Likewise, the type of 
petroleum hydrocarbons found in sediment in receiving water bodies in urban areas very 
closely resembles that found in stormwater runoff.  Lubricating oils used in industrial 
processes and in heavy construction equipment are also discharged into stormwater.
However, unlike crankcase oil from motor vehicles that generally appears to be 
discharged continually in small amounts, discharges from industrial facilities tend to 
occur as localized, sporadic events occasionally involving unusually high levels. 

While characterizing pollutant levels in stormwater runoff is an important step in 
formulating and evaluating mitigation measures, quantifying such levels presents 
numerous challenges.  Concentrations of oil and grease in stormwater runoff are affected 
by a number of factors, including precipitation, land use, physical characteristics of the 
watershed, pollutant sources and release mechanisms, and the physical and chemical 
characteristics of the pollutant.  Complex interactions between these factors obscure 
simple correlations between individual factors and stormwater quality.  However, there is 
evidence that oil and grease concentrations in highway runoff are higher in segments with 
higher traffic volumes.  Further, higher concentrations of oil and grease in highway 
runoff are generally found to occur during the first storm of the rainy season than 
subsequent storms, and during the beginning of a rainfall event. 

Stormwater runoff in urban watersheds transports pollutants from discrete sources (e.g., 
highways, parking lots, industrial facilities) and diffuse catchment areas, through 
conveyances that ultimately discharge into receiving water bodies.  Direct comparisons 
among the oil and grease concentrations reported by the studies reviewed in this report 
(see Table 2) are problematic due to differences in sampling protocols, analytical 
methods (including different detection limits for the same method, depending on the 
laboratory), quality assurance/quality control processes, and data analysis and reporting 
procedures employed.  Nevertheless, qualitative conclusions can be drawn about relative 
patterns that are evident from the data.  In general, oil and grease concentrations tend to 
be higher in runoff sampled from discrete sources before dilution, partitioning, adherence 
to particulates, settling, and other fate processes occur.  Relatively lower concentrations 
are typically found in samples collected to represent runoff in catchment areas with a 
predominant land use, and even lower levels in samples from discharges into a receiving 
water body.

While stormwater quality can show considerable variability, typical concentrations of oil 
and grease in runoff samples are generally less than 5 mg/l, and seldom exceed 10 mg/l.  
Although petroleum product concentrations as low as 1 microgram per liter have been 
associated with long-term sublethal effects in aquatic organisms, no human or ecological 
health-based numeric regulatory standard has been adopted for oil and grease in 
stormwater discharges.  Rather, water quality regulations specify that the pollutant should 
not be present at levels that produce a visible oily sheen.  Establishing numeric water 
quality criteria for oil and grease is made difficult by the myriad of organic compounds 
with varying physical, chemical and toxicological properties that make up their 
constituents.  For stormwater discharges from industrial facilities, a concentration of 
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15 mg/l is generally used as a benchmark that may trigger further actions, such as 
inspections by the Regional Water Quality Control Board, or changes to best 
management practices.   

Areas that experience a high volume of vehicular traffic, such as highways, parking lots 
and gasoline stations are commonly thought of as discrete sources of oil and grease in 
runoff, as are certain industrial facilities with operations that involve petroleum products.  
However, runoff from these sources follow the same pattern seen with the overall data, 
i.e., oil and grease concentrations generally at or below 5 mg/l.  Although the median 
concentration reported by industrial facilities statewide is 5 mg/l, the mean concentrations 
ranged from 11.2 to 12.5 mg/l.  Occasionally, unusually high levels have been reported:
for highways and parking lots, levels above 10 mg/l are considered high; for industrial 
facilities, levels as high as 33,000 mg/l have been reported (in more recent years, 
maximum values have been up to 1,800 mg/l).  An oil and grease concentration as high as 
1,800 mg/l would likely contain metals at levels below current aquatic life water quality 
criteria; however, the criteria for cadmium, lead and zinc will likely be exceeded at oil 
and grease concentrations of 33,000 mg/l.  It should be noted, however, that these 
elevated concentrations were measured close to, or at the source; concentrations in the 
runoff entering the closest receiving water body are likely to contain oil and grease at 
lower concentrations. 

Industries whose operations involve vehicles, heavy equipment and engines, and 
petroleum product processing or use tend to report high concentrations of oil and grease 
in stormwater runoff.  These include transportation facilities, petroleum bulk stations, and 
lubricating oil blenders and re-refiners, refuse industries, metal fabricators, and 
automobile dismantlers.  Even with these industries, however, oil and grease 
concentrations show sporadic spikes, rather than consistently high levels.  The occasional 
spikes may be the result of non-compliance with, or the ineffectiveness of best 
management practices.  Generally, simple measures such as using spill response kits and 
drip pans, and covering equipment and other sources of oil and grease can effectively 
reduce releases.  Hence, industrial facilities may present key opportunities for major 
reductions of oil and grease discharges in stormwater runoff. 

Monitoring conducted to characterize runoff from catchment areas having a predominant 
land use indicates that oil and grease concentrations tend to be higher at sites associated 
with commercial land use (i.e. retail and office buildings) than with other land uses.
Mean concentrations as high as 13 mg/l have been reported for commercial areas.  The 
lowest concentrations were associated with agricultural land use (0 to 0.9 mg/l).  Mean 
concentrations associated with residential land use ranged from 1.0 to 4.7 mg/l. 

Mass emissions monitoring, typically at outfalls to a receiving water body, is designed to 
characterize concentrations from a relatively large drainage area.  It also provides data for 
estimating pollutant loadings.  Monitoring by municipalities in Southern California 
generally yielded mass emissions concentrations below 5 mg/l.  Annual mean oil and 
grease concentrations reported for the seven watersheds in Los Angeles County showed 
significant year-to-year variability within each watershed.  The annual mean 
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concentrations among the watersheds, which included ultra-urban as well as relatively 
undeveloped ones, showed almost a nine-fold difference during one year (1998-99), to 
being practically the same value another year.  Interestingly, however, when averaged 
over multiple years (as many as ten years for certain watersheds), the resulting values 
were similar across all the watersheds, regardless of degree of urbanization.

Finally, oil and grease concentrations reported in earlier studies (from around the 1980s 
to early 1990s) tended to be higher than in more recent studies.  A possible explanation 
for this may be that less crankcase oil has been leaking from more recent years’ vehicle 
fleets.

Los Angeles County was used as a case study for deriving crude estimates of annual oil 
and grease loadings, or the amount of oil and grease discharged into receiving water 
bodies each year.  The County likely represents a worst-case scenario because of its 
“ultra-urban” watersheds, its large population (the largest among California’s counties), 
and its number of vehicles and vehicle miles traveled, also the highest among all 
counties.  At the same time, the presence of predominantly undeveloped watersheds in 
the same county alongside the highly urbanized ones enables comparisons to be made.  
Runoff and mass emissions data required to calculate oil and grease loadings were easily 
accessible for the County. 

A simple, screening level calculation was used to derive the annual loadings estimates as 
the product of pollutant concentration and runoff volume.  Oil and grease loadings were 
estimated to range from approximately 1.7 million pounds to 13 million pounds annually 
for Los Angeles County.  These values correspond to approximately 0.23 million to 
1.8 million gallons of used oil.  Using these estimated values, total loadings statewide 
were derived mathematically to range from 16 million to 120 million pounds, an amount 
roughly corresponding to 2.2 million to 16 million gallons of used oil, respectively, with 
6.1 million gallons as the estimated volume for an average runoff year.  These volumes 
are about 3 to 25 percent of the 64 million gallons of lubricating oil sold but not recycled, 
and about 1 to 9 percent of the 176 million gallons of lubricating and industrial oil sold 
but not recycled. 

It is difficult to establish the ecological and human health implications of the typical 
concentrations reported in runoff and the loading estimates for oil and grease.  A 
screening level analysis performed by OEHHA showed that, at an oil and grease 
concentration of 5 mg/l (typical concentrations found in the studies reviewed by OEHHA 
were at or below 5 mg/l), used oil constituents for which water quality aquatic life criteria 
have been established --- arsenic, cadmium, chromium, lead and zinc (40 CFR 131.38) – 
are likely to occur at concentrations up to five orders of magnitude lower than freshwater 
and saltwater aquatic life water quality criteria.  Nevertheless, these constituents may 
pose a long-term risk to the aquatic ecosystem because of their tendency to accumulate in 
sediment over time. 

The ecological effects of used oil discharges in stormwater runoff entering receiving 
water bodies are influenced not only by individual constituents, but also by multiple 
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factors, including the presence of other chemicals, the type and size of the receiving 
body, the frequency and duration of the discharge, the potential for dispersion, and the 
biological diversity of the receiving water ecosystem.  Complex environmental processes 
acting on the oil, along with the highly variable nature of the used oil discharge, present a 
challenge in assessing the impacts of the discharge on the aquatic ecosystem. 

Human health impacts will depend upon whether or not exposures to constituents of 
concern occur from direct contact, ingestion of contaminated water or via the food chain.  
Studies linking adverse health effects in humans following exposure to used oil 
contaminants in the aquatic environment were not found. 

The relationship between the estimated loadings and the amount of used oil that is 
illegally disposed of cannot be established.  Used oil in stormwater runoff can primarily 
be attributed to leaks and spills from vehicle engines or from industrial activities.  It is 
unlikely that that this amount reflects how much used oil is illegally disposed, given the 
episodic nature of illegal disposal incidents.

OEHHA is unable to ascertain how close these estimates are to actual amounts of used oil 
in runoff being discharged into receiving water bodies.  There is considerable uncertainty 
in the estimate, given limitations relating to how close the concentrations in the samples 
represent actual concentrations of the pollutant, the inability of the commonly used 
analytical method to distinguish between petroleum-based hydrocarbons and biological 
lipids, and the appropriateness of extrapolating statewide loadings from estimates derived 
for a single county.  In the absence of a more refined analysis, however, these estimates 
can be used as a baseline for planning and mitigation purposes. 
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APPENDIX A 
Stormwater Runoff:  Regulatory Background 

Under the Clean Water Act, all facilities discharging pollutants from any point source 
into waters of the United States are regulated under the National Pollutant Discharge 
Elimination System (NPDES).  At the onset of the NPDES Program in the early 1970s, 
the focus was primarily on reducing pollutants in discharges of industrial process 
wastewater and municipal sewage.  However, as pollution controls were implemented for 
these sources, it became evident that more diffuse sources, including urban runoff, were 
also major causes of water quality problems.  As a result, the 1987 amendments to the 
Clean Water Act specified that certain stormwater discharges – which are generally 
discharged through conveyances such as separate stormwater sewage systems -- are point 
sources that are subject to NPDES permit requirements (U.S. EPA, 1990).  NPDES 
regulations are promulgated by the U.S. Environmental Protection Agency.  In 
California, the NPDES Program is administered by the State Water Resources Control 
Board and the nine Regional Water Quality Control Boards (SWRCB, 2005a, b). 

The NPDES stormwater permit regulations cover stormwater discharges from: 

municipal separate storm sewer systems (MS4s) in urbanized areas; 
industrial facilities in any of the eleven categories that discharge to an MS4 or to 
waters of the United States; and, 
construction activity that disturbs land areas of one or more acres.  
(U.S. EPA, 2003)

Municipal separate storm sewer system (MS4) permits 

A municipal separate storm sewer (MS4) is a conveyance or system of conveyances, 
(including roads with drainage systems, municipal streets, catch basins, curbs, gutters, 
ditches, man-made channels, or storm drains) designed for collecting and conveying 
stormwater, which is not a combined sewer nor part of a publicly owned treatment works, 
and which is owned or operated by a state or local government entity (40 Code of Federal 
Regulations, Section 122.26(b)(8)).

The MS4 permits require the discharger to develop and implement a Storm Water 
Management Plan with the goal of reducing the discharge of pollutants to the maximum 
extent practicable.  The management programs specify what best management practices 
(BMPs) will be used to address certain program areas.  The program areas include public 
education and outreach; illicit discharge detection and elimination; construction and post-
construction; and good housekeeping for municipal operations.  In general, medium and 
large municipalities are required to conduct chemical monitoring, though small 
municipalities are not (SWRCB, 2005a).  Storm Water Management Plans generally 
include provisions for reducing the amounts of oil in stormwater.  For example, 
municipalities promote used oil recycling, proper management of used oil at municipal 
facilities and minimization of oil buildup on streets and parking areas within the control 
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of the jurisdiction (City of Santa Rosa/County of Sonoma/Sonoma County Water 
Agency, 2004). 

Caltrans MS4 permit 

Caltrans is subject to an NPDES permit in those areas of the State requiring an MS4 
storm water permit.  A statewide permit has been issued to enable Caltrans to implement 
a uniform stormwater program.  This permit covers stormwater discharges from all 
Caltrans highways, properties, activities and facilities throughout the State, and 
stormwater discharges associated with construction activity including clearing, grading, 
and excavation (SWRCB, 1999).  

As with other MS4 permittees, Caltrans must implement a Stormwater Management Plan 
to reduce or prevent pollutants in stormwater discharges and authorized non-stormwater 
discharges.  The permit also addresses requirements for training and public education, 
and program evaluation and monitoring. 

Industrial permits 

In order to minimize the impact of stormwater discharges from industrial facilities, the 
NPDES program includes an industrial stormwater permitting component.  Operators of 
industrial facilities included in one of the 11 categories of stormwater discharges 
associated with industrial activity that discharge or have the potential to discharge 
stormwater to an MS4 or directly to receiving waters require an NPDES industrial 
stormwater permit.  (Construction activity is one of these 11 categories, but is covered 
under a separate type of permit because of the significantly different nature of its 
operations.)  (U.S. EPA, 2005b)

Industrial stormwater permits require the implementation of management measures that 
will achieve the performance standard of best available technology economically 
achievable and best conventional pollutant control technology.  Permittees are also 
required to develop a stormwater pollution prevention plan designed to identify sources 
of pollutants and ways to reduce storm water pollution from these sources, and a 
monitoring plan (SWRCB, 2005b).   

Industrial facilities in municipalities with an MS4 NPDES permit may be subject not only 
to the requirements of their stormwater permit, but also to local ordinances that address 
the discharge of pollutants into the MS4.  Further, certain industries that are not required 
to obtain a NPDES stormwater permit, such as retail gasoline outlets, may be covered by 
stormwater-related provisions of a local ordinance pursuant to the latter’s stormwater 
management pollution prevention plan.  

Construction permits 

Dischargers whose projects disturb one or more acres of soil or whose projects disturb 
less than one acre but are part of a common plan of development involving one or more 
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acres, are required to obtain coverage under the General Permit for Discharges of Storm 
Water Associated with Construction Activity.  Construction activities subject to this 
permit include clearing, grading and disturbances to the ground such as stockpiling, or 
excavation.  Regular maintenance activities performed to restore the original line, grade, 
or capacity of a facility are not covered. 

The Construction General Permit requires the development and implementation of a 
Storm Water Pollution Prevention Plan (SWPPP), which describes, among other things, 
BMPs the discharger will use to protect storm water runoff and visual, chemical and 
sediment monitoring programs (U.S. EPA, 2005). 
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APPENDIX B 
California Industrial Stormwater Discharges 

Background

Stormwater discharges from certain industrial facilities are subject to the requirements of 
a permit under the NPDES Program.  Eleven categories of facilities are subject to this 
requirement, including:  mining/oil and gas facilities; hazardous waste treatment, storage 
or disposal facilities; recycling facilities (such as metal scrap yards, battery reclaimers, 
salvage yards, and automobile dismantlers); transportation facilities that conduct any type 
of vehicle maintenance (such as fueling, cleaning, and repairing); and certain “light 
industries” where industrial materials, equipment or activities are exposed to stormwater 
(SWRCB, 1997). 

For the most part, these regulated facilities are identified in federal regulations by 
Standard Industrial Classification (SIC) Codes.  SIC codes represent a category within 
the Standard Industrial Classification System administered by the U.S. government.  The 
system uses a two-digit code designating major industry groups, which is coupled with a 
second two-digit code representing subcategories.  Definitions of SIC codes found to 
have high oil and grease releases can be found in Attachment 1 of this appendix. 

California’s nine Regional Water Quality Control Boards administer the industrial 
stormwater NPDES Program.  There are over 7,000 industrial facility permittees in the 
state.  The following table shows the number of active permits by region (SWRCB, 
2005a).

Approximate number of active permitted industrial NPDES stormwater facilities in 
2005

Region Region name Approximate number of 
active sites 

1 Northwest Coast 356
2 San Francisco Bay 1393
3 Central Coast 396
4 Los Angeles 2812
5 Central Valley

5R Redding 174
5S Sacramento 1134
5F Fresno 593

6 Lahontan
6A South Lake Tahoe 34
6B Victorville 165

7 Colorado River Basin 166
8 Santa Ana 1486
9 San Diego 699
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Regulatory requirements 

Major requirements of industrial NPDES permits include the following: 

Discharge limitations.  Stormwater discharges are required to meet all applicable effluent 
limitations.  Where numeric effluent limitations have not been established, facilities must 
implement best management practices (BMPs) to control pollutant discharges in 
stormwater.  The Regional Boards in most instances have adopted the U.S. EPA’s oil and 
grease benchmark number of 15 mg/l, although benchmarks of 10, 20 and 40 mg/l have 
been used.  These benchmarks are not necessarily protective of any specific receiving 
water, and exceedances of these benchmarks are not automatically considered permit 
violations.  When benchmarks are exceeded, inspections by Regional Board staff may be 
triggered, and/or facilities may be required to re-evaluate the effectiveness of their BMPs 
and develop, when appropriate, additional BMPs (SWRCB, 1997; RWQCB). 

Stormwater Pollution Prevention Plan (SWPPP).  Permittees must develop and 
implement a SWPPP.  The objectives of the SWPPP are two-fold:  (1)  to identify and 
evaluate sources of pollutants associated with industrial activities that may affect the 
quality of stormwater discharges and authorized non-storm water discharges from the 
facility; and (2)  to identify and implement site-specific BMPs to reduce or present 
pollutants associated with industrial activities in storm water discharges and authorized 
non-storm water discharges.  BMPs are generally categorized as non-structural (e.g., 
good housekeeping, preventive maintenance, spill response, material handling and 
storage, employee training, and waste handling or recycling) and structural (e.g., 
treatment measures, runoff control devices, secondary containment structures, and 
overhead coverage).  Non-stormwater discharges include waters from the rinsing or 
washing of vehicles, equipment, buildings, or pavement; materials that have been 
improperly disposed, or spilled or leaked materials. 

Monitoring program.  Among other things, monitoring is used to assist in the 
implementation of the SWPPP and to measure the effectiveness of BMPs.

Annual report.  Each regulated facility must submit an Annual Report to their Regional 
Board by July 1 of each year.  The report includes a summary and an analysis of visual 
observations and sampling results, and an explanation of why a facility did not implement 
any activities required by the permit.  Laboratory analytical reports are submitted as part 
of the annual report.  The annual reports are the sources of the data presented in this 
report.

Data considerations 

Sample collection and analysis.  Stormwater samples are generally collected by facility 
personnel from locations on the property as identified in the SWPPP.  The NPDES permit 
requires that samples be collected during the first hour of discharge from the first storm 
of the wet season and at least one other storm; both storms should have been preceded by 
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three working days without stormwater discharge.  Sampling is conducted only during 
scheduled facility operating hours, and need not occur during adverse climatic conditions.  
Thus, required sampling conditions may not be met, as specified by the permit.  Samples 
must be analyzed by state certified laboratories for pH, specific conductance, total 
suspended solids and total organic carbon.  Oil and grease may be substituted for the total 
organic carbon. 

Database characteristics.  The database was created by the State Water Resources 
Control Board by collecting and merging all available Regional Board electronic annual 
report data into one table (in Microsoft Access) (SWRCB, 2005b).  The database includes 
the facility identification number, SIC code, the Regional Board with jurisdiction over the 
facility, fiscal year for which the report is submitted, and reported analytical results.  The 
database used for this report included almost 30,000 entries, covering data from the 1993-
94 through 2003-04 reporting years. 

Data Limitations.  It is important to keep certain considerations in mind in interpreting 
the industrial NPDES data.  The analytical data for oil and grease (and other parameters) 
are facility-reported concentrations measured from facility-collected discharge samples.  
In most cases, samples are collected by facility personnel with variable levels of training 
and familiarity with sample collection and storage requirements and protocol.  Permit 
requirements allow some degree of flexibility in when samples are to be collected.  Since 
pollutant concentrations may be highly variable throughout the course of a storm event as 
well as from storm-to-storm, the representativeness of a given sample is difficult, if not 
impossible, to ascertain.  There may also be variability among the state-certified 
laboratories in carrying out sample analysis.  

With regard to the database, the statewide oil and grease (and other parameter) data are 
compiled using data submitted by the Regional Boards, with little quality assurance.  The 
database does not include data from all Regional Boards, or for all compliance years.  
While most permitted facilities have been conducting the required sampling and 
monitoring, as well as complying with the annual reporting requirement to the Regional 
Boards, there have been delays in entering the data into an electronic database at the 
regional level, and in turn, the statewide database.   

Statewide summary 

A summary of the data reported statewide for oil and grease for the 2000-2001 to 2002-
2003 reporting years can be found in the following table.  For these years, the data are 
predominantly from the San Francisco Bay, Central Coast, Los Angeles, and Santa Ana 
Regions.
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Summary of oil and grease data from Annual Report for Storm Water Discharges 
Associated with Industrial Activities

Reporting Year* 
2000-2001 2001-2002 2002-2003

Number of oil and grease (O&G) 
samples 

5192 4987 4778

Percent detect 80% 80% 76%
Percent of O&G samples > 15 mg/l 
benchmark value 

16% 16% 17%

O&G concentrations, mg/l 
Minimum 0 0 0
Maximum 1640 1802 1664
Mean including non-detects, mg/l
(Standard deviation) 

11.2
(39.8)

13.7
(60.8)

12.5
(55.2)

Mean without non-detects, mg/l 
(Standard deviation) 

13.8
(43.9)

17.2
(67.7)

16.4
(62.9)

Median, mg/l 5 5 5
Mode 5 5 5

_______________ 
*   The number of reports in the database for the years prior to 2000-01 and for 2003-2004, was 
significantly less than the years included in the table. 

As shown in the above table, oil and grease was detected in 76 to 80 percent of the 
samples; of these, about 16 percent exceeded the benchmark concentration of 15 mg/l.  
The most frequently reported concentrations were 0 and 5 mg/l.  While the database does 
not provide information about the analytical detection limits for the samples, it is likely 
that the high frequency of 5 mg/l may be a reporting artifact because this concentration is 
generally the limit of detection for the method used for oil and grease analysis (U.S. EPA, 
2000b).

Attachment 2 presents summaries of oil and grease data for selected Regional Boards.
The data appear to indicate that the more highly urbanized regions -- i.e., Los Angeles, 
Santa Ana, and San Francisco Bay -- have a higher proportion of samples above the 
benchmark than the more rural Central Coast.  

Although about 85 percent of all the samples had concentrations at or below 10 mg/l, 
significantly higher concentrations (over 100 mg/l) are occasionally reported.  As shown 
on the above table and the graph below, maximum concentrations can exceed 1,000 mg/l.  
Prior to the 2000-2001 reporting year, even higher oil and grease concentrations (e.g., 
33,200 mg/l) were found; however, such large spikes have not been reported since. 
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These data are consistent with results of studies conducted elsewhere.  For example, in an 
Alabama storm water runoff study (CERS, 2000), the concentrations of oil and grease 
from different types of urban and suburban catchments were studied over seven to ten 
rain events.  A site from each of the following types was monitored:  agricultural, 
residential, light industrial, light to moderate parking, and a heavily used mall parking lot.
Generally, all the sites had concentrations ranging from less than 1 to 3 mg/l.  The 
exception to this was the storm drain from the light industrial site, which had sporadic 
concentrations as follows:  50.4, 2.46, 3.4, 1.5, 26.5, 2.4, 1.0, 1.5, 1.0, and 6.6 mg/l. 

Industries that tend to have high concentrations of oil and grease 

To identify industries that may be releasing the highest concentrations of oil and grease, 
samples with concentrations of 400 mg/l and higher were identified from the statewide 
database for all reporting years.  Oil and grease data for the industry categories reporting 
these elevated concentrations were analyzed.  While one would expect these industries to 
be likely sources of oil and grease due to the nature of their operations, they did not 
consistently report elevated levels.  The occasional spikes may be the result of non-
compliance with, or the ineffectiveness of best management practices.  (See Attachment 1 
for a description of the industry categories.)

Only about 0.5 percent of the almost 12,000 oil and grease samples were at or above 
400 mg/l.  The industry categories in this group include those that use or process 
petroleum products (e.g., transportation facilities, petroleum bulk stations, and lubricating 
oil blenders and re-refiners), refuse industries, and automobile dismantlers (see 
Attachment 3). 

It should be noted that certain food-related industries (e.g., pet foods, fruits and 
vegetables, and animal and marine fats and oils) reported some of the highest 
concentrations of oil and grease.  This reflects the fact that the analytical method for oil 
and grease does not distinguish between biological fats and petroleum-based oils, as 
discussed in section 3.3 of this report. 

An evaluation of both the statewide and regional data (from four regions) for these 
industries revealed that some industries had repeatedly high oil and grease 
concentrations.  Maximum values, as well as descriptors of central tendency (i.e., mean 
and median) consistently ranked highest for the following industry categories (see 
Attachment 4 for further information): 

Lubricating oils and greases 
Petroleum bulk stations 
Bus charter service, except local 
Refuse systems (garbage)  
Scrap and waste materials (salvage yards) 
Local trucking, with storage 
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Railroads, line-haul operating 
Concrete products, except block & brick
Terminal/service facilities for motor vehicle passenger transportation 
Metal stampings 
Adhesives and sealants 
Pumps and pumping equipment 
Fabricated metal products 
Motor vehicle parts, used 
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APPENDIX B:  ATTACHMENT 1 

Standard Industrial Codes (SIC) Definitions for Industries Reporting High 
Concentrations of Oil and Grease in Stormwater 

2891  Adhesives
Establishments primarily engaged in manufacturing industrial and household adhesives, 
glues, caulking compounds, sealants, and linoleum, tile, and rubber cements from 
vegetable, animal, or synthetic plastics materials, purchased or produced in the same 
establishment.  Does not include the manufacture of gelatin or agar-agar.

2992  Lubricating Oils and Greases
Establishments primarily engaged in blending, compounding, and re-refining lubricating 
oils and greases from purchased mineral, animal, and vegetable materials.  Examples of 
lubricating oils and greases are lubricating and cutting oils, greases, brake, hydraulic, and 
transmission fluids, and rust arresting compounds, and animal and vegetable oil base.  
Petroleum refineries engaged in the production of lubricating oils and greases are 
classified in Industry 2911. 

3272  Concrete Products, except Block and Brick
Establishments primarily engaged in manufacturing concrete products, except brick, from 
a combination of cement and aggregate.  Contractors engaged in concrete construction 
work are classified in Division C, Construction, and establishments primarily engaged in 
mixing and delivering ready-mixed concrete are classified in Industry 3273.  Some 
examples of concrete products from this SIC are:  art marble, cast stone, concrete 
bathtubs, burial vaults, ceiling squares, culvert pipes, drain tiles, concrete fireplaces, and 
floor tiles.

3469  Metal Stampings
Establishments primarily engaged in manufacturing metal stampings and spun products, 
including porcelain enameled products.  Products of this industry include household 
appliance housings and parts; cooking and kitchen utensils; and other non-automotive job 
stampings.  Some products examples of this category are:  appliance parts, ashcans, 
license tags, bottle openers, garbage cans, furniture, lunch boxes, machine parts, mail 
boxes, pails, pans, and patterns on metal.

3499  Fabricated Metal Products
Establishments primarily engaged in manufacturing fabricated metal products such as fire 
or burglary resistive steel safes and vaults; collapsible tubes of thin flexible metal.  Also 
included are metal boxes, ladders, household articles, ice cream freezers, ironing boards, 
automobile seat frames, ammunition boxes, aerosol values, furniture parts, and locks. 
.
3561  Pumps and Pumping Equipment
Establishments primarily engaged in manufacturing pumps and pumping equipment for 
general industrial, commercial, or household use, except fluid power pumps and motors.  
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Included are establishments primarily engaged in manufacturing domestic water and 
sump pumps.  Also, oil well pump and oil field pumps.   

4011  Railroads, Line-Haul Operating
Establishments primarily engaged in line-haul railroad passenger and freight operations.
Included are electric and interurban railways.  Railways primarily engaged in furnishing 
passenger transportation confined principally to a single municipality, contiguous 
municipalities, or a municipality and its suburban areas are classified in Major Group 41. 

4142  Bus Charter Service, Except Local
Establishments primarily engaged in furnishing bus charter service, except local, where 
such operations are principally outside a single municipality, outside one group of 
contiguous municipalities, and outside a single municipality and its suburban areas. 

4173  Terminal and Service Facilities for Motor Vehicle Passenger Transportation
Establishments primarily engaged in the operation of motor vehicle passenger terminals 
and of maintenance and service facilities, not operated by companies that also furnish 
motor vehicle passenger transportation.  Some examples are:  bus terminals and 
maintenance facilities.  

4212  Local Trucking, without Storage
Establishments primarily engaged in furnishing trucking or transfer services without 
storage for freight generally weighing more than 100 pounds, in a single municipality, 
contiguous municipalities, or a municipality and its suburban areas.  Establishments 
primarily engaged in furnishing local courier services for letters, parcels, and packages 
generally weighing less than 100 pounds are classified in Industry 4215.  Some examples 
of this category are:  baggage transfer, carting by horse drawn wagon or hauling animals, 
debris removal, furniture moving, garbage collecting and hauling by dump truck, log and 
timber trucking, rental of trucks with drivers, star routes, and mail carriers.   

4953  Refuse Systems  
Establishments primarily engaged in the collection and disposal of refuse by processing 
or destruction or in the operation of incinerators, waste treatment plants, landfills, or 
other sites for disposal of such materials.  Included are the collection and disposal of acid 
waste, ashes, garbage, rubbish, sludge, radioactive waste materials, and street refuse; 
operation of dumps, hazardous waste material disposal sites, incineration, sanitary 
landfills, refuse systems; and waste disposal at sea.  Establishments primarily engaged in 
collecting and transporting refuse without such disposal are classified in Transportation, 
Industry 4212. 

5015  Motor Vehicle Parts, Used
Establishments primarily engaged in the distribution at wholesale or retail of used motor 
vehicle parts.  This industry includes establishments primarily engaged in dismantling 
motor vehicles for the purpose of selling parts.
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5093  Scrap and Waste Materials
Establishments primarily engaged in assembling, breaking up, sorting, and wholesale 
distribution of scrap and waste materials.  This industry includes auto wreckers engaged 
in dismantling automobiles for scrap.  Also are automotive wrecking, bottles, fur cuttings, 
metal, iron and steel, junk and scrap, oil, plastics, rags, textiles, rubber, and wastepaper 
waste wholesale.  Establishments engaged in dismantling cars for the purpose of selling 
secondhand parts are classified in Industry 5015. 

5171  Petroleum Bulk Stations
Establishments primarily engaged in the wholesale distribution of crude petroleum and 
petroleum products, including liquefied petroleum gas, from bulk liquid storage facilities. 

Reference:
U.S. Department of Labor, Occupational Safety & Health Administration, SIC Division 
Structure.  Posted at: http://www.osha.gov/pls/imis/sic_manual.html
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APPENDIX B:  ATTACHMENT 2 

Summary of Oil and Grease (O&G) Data from Annual Reports for Storm Water 
Discharges Associated with Industrial Activities for Selected Regional Boards 

Region 2, San Francisco Bay Regional Water Quality Control Board 
(Reporting years 2001 to 2003) 

2001-2002 2002-2003 2003-2004
No. of oil and grease samples 1,718 1,696 1,548
Oil and grease concentration, mg/l 

Minimum 0 0 0
Maximum 1100 1490 880
Mean
(Standard deviation) 

17.5
(69.7)

22.8
(107.1)

18.4
(61.3)

Median without zeros 5.6 6.2 7.0
Median counting zeros 2.6 1.0 1.0

Number of O&G samples with concentrations  
> 15 mg/l 

118 118 111

Percent of samples > 15 mg/l  11 % 11 % 12 % 

Region 3, Central Coast Regional Water Quality Control Board 
(Reporting years 1999 to 2004) 

19
99

 - 
20

00

20
00

 - 
20

01

20
01

 - 
20

02

20
02

 - 
20

03

20
03

 -
20

04

20
04

-
20

05

No. of oil and grease samples 350 538 378 352 512 684
Oil and grease concentration, mg/l 

Minimum 0 0 0 0.14 0 0
Maximum 1640 835 360 920 * 220 180
Mean
(Standard deviation)

27.7
(157.9)

12.2
(53.7)

9.0
(24.1)

20.0
(84.4)

14.5
(27.3)

2.5
(8.1)

Median without zeros 7 5.0 5.0 NA 0 5.8
Median counting zeros 1.2 5 5 6.6 7 0

Number of O&G samples with
concentrations  > 15 mg/l 

18 38 28 30 39 20

Percent of samples > 15 mg/l 5 % 4 % 5 % 9 % 8 % 3%
__________
*  One facility was responsible for this elevated concentration, which skewed the statistics for this year. 
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Region 4, Los Angeles Regional Water Quality Control Board 
(Reporting years 2000 to 2002) 

2000 – 2001 2001 - 2002 2002 – 2003

No. of oil and grease samples 3,502 2,707 2,975
Oil and grease concentration, mg/l 

Minimum 0 0 0
Maximum 1000 1664 1664
Mean
(Standard deviation)

13.6
(38.4)

16.8
(66.1)

16.0
(53.2)

Median without zeros 5.8 6.1 6.4
Median counting zeros 5.8 5.4 5.1

Number of O&G samples with 
concentrations > 15 mg/l 

505 484 492

Percent of samples > 15 mg/l  19 % 21 % 19 % 

Region 8, Santa Ana Regional Water Quality Control Board 
(Reporting years 1997 to 2002) 

19
97

-
19

98

19
98

-
19

99

19
99

-
20

00

20
00

-
20

01

20
01

-
20

02

20
02

-
20

03

No. of oil and grease samples 1,625 1,418 1,450 1,556 1,494 1,427
Oil and grease concentration, mg/l 

Minimum 0 0 0 0 0 0
Maximum 33200 9200 2770 310 1802 923
Mean
(Standard deviation) 

55*
(1048.5)

29
(308.8)

21
(107.5)

13
(23.9)

14
(62.7)

15
(51.5)

Median without zeros 6.5 7 7 6.4 6.0 7
Median counting zeros 5 5 5 5 5 4

246 233 229 205 176 159Number of O&G samples with 
concentrations > 15 mg/l 
Percent of samples > 15 mg/l 20 % 20 % 21 % 17 % 15 % 17 % 

__________
*NOTE:  Mean for 1997-1998 = 23.16 if maximum value is excluded. 

Reference:

SWRCB (2005).  Annual Report Stormwater Data.  State Water Resources Control 
Board.  February 2005.  Posted at:
http://www.waterboards.ca.gov/stormwtr/industrial.html
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APPENDIX B:  ATTACHMENT 3 
Industry categories reporting oil and grease concentrations over 400 mg/l*

(Reporting years 1990 to 2004) 
Oil and grease 

concentration, mg/l 

Industry SIC
code

Number
of

samples 

Number
of

facilities 

Number of 
facilities 
reporting 

concentrations 
> 15mg/l 

Highest
value

Second
highest
value

Lubricating oil 2992 144 29 10 33,200 1300
Fabricated metal products 3499 409 70 19 980 980
Guided missiles and space vehicles 3761 36 5 4 713 573
Flat glass 3211 2 1 1 1640 -
Petroleum bulk stations and terminals 5171 134 42 6 1280 140
Wood office furniture 2521 23 5 1 835 190
Crude petroleum pipelines 4612 20 4 1 580 360
Railroads 4011 84 21 5 9200 1100
Laminated plastics plate, sheet and profile 
shapes 

3083 55 8 1 920 600

Refuse systems 4953 818 172 60 1900 810
Motor vehicle parts, used 5015 771 351 114 1664 823
Scrap and waste materials 5093 740 220 109 643 560
Ship building and repairing 3731 38 8 2 880 28
Search detection navigation, guidance, 3812 36 11 3 928 560
Terminal service facilities for motor    
vehicle passenger transportation 

4173 134 31 11 2770 110

Local trucking 4212 684 161 62 706 698
Trucking, except local 4213 562 171 36 640 413
Concrete products 3272 353 61 21 1802 1000
Miscellaneous non metallic minerals 1499 18 5 1 5440 5
Cement, hydraulic 3241 19 3 1 810 8
Pressed and blown glass 3229 23 5 3 1490 380
Adhesives and sealants 2891 43 26 7 1000 110
Aluminum die and castings 3363 131 34 11 1664 85
Switchgear and switch board apparatus 3613 14 5 1 923 8
Magnetic and recording optical media 3695 23 5 2 530 23
General warehousing and storage 4225 188 59 9 426 375
Metal stampings 3469 104 20 9 676 232
Misc. fabricated wire products 3496 40 9 3 650 140
Electric services 4911 313 52 12 1664 79
Special warehousing and storage 4226 31 9 2 938 38
Local and suburban transit  4111 154 44 18 476 230
Paints, varnishes, lacquers, enamels, and 
others

2851 224 58 9 400 150

Asphalt felts and coatings 2952 82 22 7 421 88
Bus charter service, except local 4142 36 9 6 413 200
Terminal maintenance for motor freight 4231 230 59 22 413 158
School buses 4151 305 99 24 413 310
Commercial printing, lithographic 2752 72 14 6 470 54
Industrial organic chemicals  2869 60 11 1 420 38
Pottery products 3269 20 5 2 413 20
Copper foundries 3366 10 1 1 450 230
General warehousing and storage 4225 202 61 426 375

Reference:
SWRCB (2005).  Annual Report Stormwater Data.  State Water Resources Control Board.  
February 2005.  Posted at: http://www.waterboards.ca.gov/stormwtr/industrial.html

* Industry categories associated with food or animal fats and oils have not been included 
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APPENDIX C 
Annual Runoff Volume, Los Angeles County Watersheds 

San Gabriel River  (Stream Gaging Station No. F263C-R)

Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft)

1928-29      2,850 1947-48      8,590 1966-67     62,800 1985-86     31,244
1929-30      3,490   1948-49      6,470 1967-68     26,240 1986-87     21,994
1930-31      2,490   1949-50      4,130 1968-69   274,300 1987-88     23,684
1931-32    13,060 1950-51         558 1969-70     79,110 1988-89     20,899
1932-33      3,040   1951-52     50,900 1970-71     54,590 1989-90     28,677
1933-34    16,950   1952-53     13,880 1971-72     32,740 1990-91     24,904
1934-35    12,190   1953-54     10,990 1972-73     67,020 1991-92     30,460
1935-36      4,590   1954-55      9,250 1973-74     60,500 1992-93   273,200
1936-37    32,240   1955-56     24,050 1974-75     38,190 1993-94     26,000
1937-38    94,810   1956-57     18,000 1975-76     32,000 1994-95   105,900
1938-39    24,620   1957-58     82,190 1976-77     16,670 1995-96     34,720
1939-40    20,180   1958-59     33,960 1977-78   256,222 1996-97     53,530
1940-41  100,900   1959-60     36,100 1978-79     36,943 1997-98   168,600
1941-42    28,630   1960-61     47,700 1979-80   201,315 1998-99     25,720
1942-43  209,600   1961-62   103,100 1980-81   23,902 1999-00     42,560
1943-44  104,200   1962-63     42,430 1981-82     23,162 2000-01     49,420
1944-45    42,520   1963-64     45,700 1982-83   118,084 2001-02     34,260
1945-46    34,370   1964-65     77,270 1983-84     22,254 2002-03     32,731
1946-47    45,420   1965-66     55,320 1984-85     22,522 

All years Last ten years 
Minimum 558 25,720
Maximum 274,300 168,600
Mean 53,000 57,000
Standard deviation 61,000 46,000

 Record incomplete 
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Coyote Creek (Stream Gaging Station No. F354-R)

Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft)

1963-64      7,950 1973-74     27,700 1983-84    32,043 1993-94*M

1964-65    12,220 1974-75     26,700 1984-85* 1994-95*
1965-66    23,500 1975-76     17,540 1985-86* 1995-96       30,380 
1966-67    27,450 1976-77     27,000 1986-87    24,670 1996-97       52,160 
1967-68    19,570 1977-78     92,940 1987-88    33,943 1997-98       97,460 
1968-69    64,290 1978-79* 1988-89    32,582 1998-99       25,830 
1969-70    16,680 1979-80     91,800 1989-90    13,410 1999-00       24,430 
1970-71    23,820 1980-81     24,395 1990-91    35,630 2000-01E       51,510 
1971-72 1981-82     40,818 1991-92    44,518 2001-02       17,758 
1972-73    43,720 1982-83     89,013 1992-93  106,400 2002-03       84,197 

All years Last ten years 
Minimum 7,950 17,758
Maximum 106,400 106,400
Mean

41,000 53,460
Standard deviation 

28,000 31,940

M Data missing 
E  Estimate 
  Record incomplete 
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Ballona Creek (Stream Gaging Station No. F38C-R)

Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft)

1927-28      3,930 1946-47     26,300 1965-66     44,540 1984-85     27,714 
1928-29    14,900 1947-48     13,630 1966-67     45,300 1985-86     49,043 
1929-30    13,480 1948-49     16,090 1967-68     40,570 1986-87     13,986 
1930-31    18,520 1949-50     23,250 1968-69     73,060 1987-88     41,772 
1931-32    21,790 1950-51     18,860 1969-70     22,230 1988-89     27,763 
1932-33    15,810 1951-52     53,350 1970-71     35,620 1989-90     23,364 
1933-34    20,630 1952-53     19,910 1971-72     22,700 1990-91     27,133 
1934-35    24,870 1953-54     28,480 1972-73     47,730 1991-92     45,191 
1935-36    13,500 1954-55     21,600 1973-74     41,060 1992-93
1936-37    40,680 1955-56     34,590 1974-75     34,590 1993-94     28,150 
1937-38    52,500 1956-57     22,240 1975-76     22,230 1994-95     74,450 
1938-39    28,490 1957-58     43,040 1976-77     27,930 1995-96     38,740 
1939-40    21,110 1958-59     13,730 1977-78     81,659 1996-97     39,670 
1940-41    67,360 1959-60     17,190 1978-79     43,680 1997-98     80,630 
1941-42    17,250 1960-61     12,560 1979-80     70,454 1998-99     30,160 
1942-43    34,240 1961-62     50,090 1980-81     20,111 1999-00     44,450 

1943-44    33,000 1962-63     21,450 1981-82     29,922 2000-01     62,520
1944-45    24,450 1963-64     18,000 1982-83     86,347 2001-02     26,698 
1945-46    18,380 1964-65     27,540 1983-84     26,672 2002-03     55,088 

All years Last ten years 
Minimum 3,930

26,698
Maximum 86,347 80,630
Mean

34,000 48,060
Standard deviation 

18,000 19,320

 Record incomplete 
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Los Angeles River (Stream Gaging Station No. F319-R) 

Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft)

1928-29E      9,340 1947-48     52,820 1966-67  171,900 1985-86     244,741 
1929-30    12,310 1948-49     44,350 1967-68  125,800 1986-87     118,510 
1930-31    14,400 1949-50     42,180 1968-69  832,000 1987-88     176,277 
1931-32    50,960 1950-51     36,600 1969-70    92,070 1988-89     141,249 
1932-33    22,890 1951-52   212,200 1970-71*  145,300 1989-90     141,594 
1933-34    67,860 1952-53     44,490 1971-72    77,560 1990-91     224,410 
1934-35    40,470 1953-54     70,790 1972-73  183,300 1991-92     484,849 
1935-36    20,470 1954-55     60,120 1973-74  137,800 1992-93  1,122,000 
1936-37    91,110 1955-56     96,810 1974-75  115,000 1993-94     187,400 
1937-38  408,000 1956-57     48,710 1975-76    72,670 1994-95     740,000 
1938-39    82,750 1957-58   191,200 1976-77  101,700 1995-96     189,200 
1939-40    65,930 1958-59     49,390 1977-78  668,337 1996-97     216,300 
1940-41  369,500 1959-60     49,100 1978-79  274,500 1997-98
1941-42    93,390 1960-61     32,000 1979-80  544,632 1998-99*
1942-43  264,900 1961-62   177,400 1980-81  125,893 1999-00*       24,560
1943-44  217,400 1962-63     54,700 1981-82  178,227 2000-01     293,500 
1944-45  100,200 1963-64     47,020 1982-83  758,465 2001-02     131,061 
1945-46    91,790 1964-65     76,680 1983-84  120,740 2002-03     229,041 
1946-47  106,000 1965-66   247,900 1984-85  118,440 

All years Last ten years 
Minimum 9,340 131,061
Maximum 1,122,000 1,122,000
Mean

180,000 380,000
Standard deviation 

210,000 320,000

E Estimate 
 Record incomplete 
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Malibu Creek (Stream Gaging Station No. F130-R)

Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft)

1930-31*      1,920 1949-50         477 1968-69  119,900 1987-88       17,337 
1931-32    14,670 1950-51           56 1969-70      7,200 1988-89        8,876 
1932-33      9,190 1951-52    58,200 1970-71    17,300 1989-90*
1933-34    12,370 1952-53      2,940 1971-72      4,340 1990-91       14,872 
1934-35      6,220 1953-54      4,990 1972-73    25,400 1991-92       67,330 
1935-36      2,310 1954-55         758 1973-74    15,910 1992-93*
1936-37    23,940 1955-56      4,680 1974-75    11,020 1993-94       11,090 
1937-38    34,100 1956-57         444 1975-76      3,910 1994-95       68,700 
1938-39      4,630 1957-58    31,660 1976-77      4,980 1995-96        9,395 
1939-40      6,100 1958-59      1,510 1977-78    80,990 1996-97       31,180 
1940-41    73,220 1959-60         504 1978-79    33,408 1997-98       81,700 
1941-42      1,820 1960-61           99 1979-80 1998-99        7,430 
1942-43    47,600 1961-62     26,150 1980-81      9,832 1999-00       16,440 
1943-44    30,170 1962-63         701 1981-82    10,031 2000-01       38,920 
1944-45      4,240 1963-64         384 1982-83    88,148 2001-02        7,670 
1945-46      3,800 1964-65      1,560 1983-84    17,411 2002-03       18,761 
1946-47      3,820 1965-66    37,520 1984-85    12,002 
1947-48        177 1966-67    25,700 1985-86    27,881 
1948-49          90 1967-68    13,430 1986-87      6,236 

All years Last ten years 
Minimum 56 7,430
Maximum 119,900 81,700
Mean 20,000 29,100
Standard deviation 25,000 26,600

 Record incomplete 
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Santa Clara River (Stream Gaging Station No. F92-R)

Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft) Season

Total
Runoff
(acre-ft)

1930-31      1,890 1948-49      1,300 1966-67      7,100 1984-85     13,558 
1931-32      4,280 1949-50         888 1967-68      3,070 1985-86       17,896 
1932-33        488 1950-51         217 1968-69E    30,170 1986-87       10,197 
1933-34      1,600 1951-52    16,760 1969-70      9,610 1987-88       11,981 
1934-35      1,090 1952-53         592 1970-71    10,930 1988-89        8,535 
1935-36      1,590 1953-54      1,160 1971-72      6,640 1989-90        8,864 
1936-37      4,850 1954-55         612 1972-73      9,450 1990-91       10,058 
1937-38    26,900 1955-56      1,000 1973-74      6,600 1991-92
1938-39    10,410 1956-57      1,020 1974-75      3,910 1992-93*

1939-40      1,570 1957-58    10,620 1975-76      2,710 1993-94*

1940-41    41,320 1958-59         940 1976-77      2,750 1994-95*

1941-42    23,400 1959-60         288 1977-78* 1995-96*

1942-43    47,170 1960-61         533 1978-79    11,617 1996-97        6,190 
1943-44    49,770 1961-62    10,470 1979-80* 1997-98       53,800 
1944-45    11,050 1962-63         965 1980-81NR 1998-99       11,330 
1945-46      6,440 1963-64         780 1981-82NR 1999-00       13,600 
1946-47    11,150 1964-65      1,550 1982-83    83,154 2000-01        5,620 
1947-48      2,270 1965-66    15,990 1983-84* 2001-02        2,350 

All years Last ten years 
Minimum 217 2,350
Maximum 83,154 53,800
Mean 10,000 13,200
Standard deviation 20,000 14,600

Reference:

LADPW (2004). Los Angeles County 2002-2003 Hydrologic Report, Stream Gaging 
Station Peak Flow.  Los Angeles County Department of Public Works.  Posted at:  
http://ladpw.org/wrd/report/0203/runoff/peak.cfm.

E   Estimate 
   Record incomplete. 

NR No record. 
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APPENDIX D 
Estimated Mass Loading Calculations for Los Angeles County Watersheds 

Conversion factors: 
1 acre-foot = 1,233,481.85532 liter 
1 pound = 453,592.37 mg 
 0.885 g/ml = density of used oil (Environment Canada, 2005) 
 1 ml = 0.0002642 gallon 

Calculations:

1 Runoff, in liters = Runoff volume (acre-ft) x 1233482 (l/acre-ft) 
2 Loading, in mg = Runoff, in l x Average annual mean concentration 
3 Loading, in lbs = Loading, in mg/453592.37 mg/lb 
4 Volume of used oil, in gal = [(Loading, in mg/1,000 mg/g)/ 0.885 g/ml] x 0.0002642 gal/ml 
5 Unit load = Loading, in lbs/No. of urban acres in watershed 

Minimum Average Maximum 
San Gabriel River
Average annual concentration, mg/l 1.9
Runoff volume, in acre-ft (Appendix C) 25,720 57,000 168,600

1 Runoff volume, in l 31,725,157,040 70,308,474,000 207,965,065,200
#1, rounded off 32,000,000,000 70,000,000,000 210,000,000,000

2 Estimated loading, in mg 60,800,000,000 133,000,000,000 399,000,000,000
3 Estimated loading, in lbs 134,041 293,215 879,644

#3, rounded off 130,000 290,000 880,000
4 Volume of used oil, in gal 18,151 39,705 119,114

#4, rounded off 18,000 40,000 120,000
5 Unit load, lbs/acre 0.9 2.1 6.2

Coyote Creek
Average annual concentration, mg/l 3
Runoff volume, in acre-ft (Appendix C) 17,758 53,460 106,400

1 Runoff volume, in l 21,904,173,356 65,941,947,720 131,242,484,800
#1, rounded off 21,900,000,000 65,940,000,000 131,200,000,000

2 Estimated loading, in mg 65,700,000,000 197,820,000,000 393,600,000,000
3 Estimated loading, in lbs 144,844 436,118 867,739

#3, rounded off 100,000 400,000 900,000
4 Volume of used oil, in gal  19,613 59,055 117,502

#4, rounded off 20,000 60,000 100,000
5 Unit load, lbs/acre No unit load was calculated for Coyote Creek; urban acreage draining 

into watershed was not readily available. 
Ballona Creek 
Average annual concentration, mg/l 3.6
Runoff volume, in acre-ft (Appendix C) 26,698 48,060 80,630

1 Runoff volume, in l 32,931,502,436 59,281,144,920 99,455,653,660
#1, rounded off 32,930,000,000 59,280,000,000 99,460,000,000

2 Estimated loading, in mg 118,548,000,000 213,408,000,000 358,056,000,000
3 Estimated loading, in lbs 261,354 470,484 789,378

#3, rounded off 260,000 470,000 790,000
4 Volume of used oil, in gal  35,390 63,709 106,891

#4, rounded off 35,000 64,000 110,000
5 Unit load, lbs/acre 6.3 11 19

Appendix D Page D-1 
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Los Angeles River
Average annual concentration, mg/l 3.08
Runoff volume, in acre-ft (Appendix C) 131,061 380,000 1,122,000

1 Runoff volume, in l 161,661,384,402 468,723,160,000 1,383,966,804,000
#1, rounded off 160,000,000,000 470,000,000,000 1,400,000,000,000

2 Estimated loading, in mg 492,800,000,000 1,447,600,000,000 4,312,000,000,000
3 Estimated loading, in lbs 1,086,438 3,191,412 9,506,333

#3, rounded off 1,100,000 3,200,000 9,500,000
4 Volume of used oil, in gal  147,116 432,154 1,287,266

#4, rounded off 150,000 430,000 1,300,000
5 Unit load, lbs/acre 3.73 10.9 32.2

Malibu Creek
Average annual concentration, mg/l 2.5
Runoff volume, in acre-ft (Appendix C) 7,430 29,100 81,700

1 Runoff volume, in l 9,164,771,260 35,894,326,200 100,775,479,400
#1, rounded off 9,160,000,000 35,900,000,000 101,000,000,000

2 Estimated loading, in mg 22,900,000,000 89,750,000,000 252,500,000,000
3 Estimated loading, in lbs 50,486 197,865 556,667

#3, rounded off 50,000 200,000 560,000
4 Volume of used oil, in gal  6,836 26,793 75,379

#4, rounded off 6,800 27,000 75,000
5 Unit load, lbs/acre 5.0 20 56

Santa Clara River
Average annual concentration, mg/l 2.40
Runoff volume, in acre-ft (Appendix C) 2,350 13,200 53,800

1 Runoff volume, in l 2,898,682,700 16,281,962,400 66,361,331,600
#1, rounded off 2,900,000,000 16,300,000,000 66,400,000,000

2 Estimated loading, in mg 6,960,000,000 39,120,000,000 159,360,000,000
3 Estimated loading, in lbs 15,344 86,245 351,329

#3, rounded off 15,300 86,200 351,000
4 Volume of used oil, in gal  2,078 11,679 47,574

#4, rounded off 2,080 11,700 47,600
5 Unit load, lbs/acre 0.97 5.46 22.2

References:

Environment Canada (2005).  ETC Spills Technology Databases, Oil Properties 
Database:  Lubricating oil (Engine, Gasoline).  Posted at: www.etc-
cte.ec.gc.ca/databases/OilProperties/Default.aspx.

LADPW (2005). Los Angeles County 1994-2005 Integrated Receiving Water Impacts.  
Final Report.  Los Angeles County Department of Public Works.  August 2005.  Posted 
at: http://ladpw.org/wmd/NPDES/report_directory.cfm.
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Assembly Bill No. 1881

CHAPTER 559

An act to add Section 1353.8 to the Civil Code, to repeal and add
Article 10.8 (commencing with Section 65591) of Chapter 3 of Division 1
of Title 7 of the Government Code, to add Section 25401.9 to the Public
Resources Code, and to add Article 4.5 (commencing with Section 535) to
Chapter 8 of Division 1 of the Water Code, relating to water conservation.

[Approved by Governor September 28, 2006. Filed with
Secretary of State September 28, 2006.]

legislative counsel’s digest

AB 1881, Laird. Water conservation.
(1)  Existing law, the Davis-Sterling Common Interest Development

Act, defines and regulates common interest developments, which include
community apartment projects, condominium projects, planned
developments, and stock cooperatives.

This bill would provide that the architectural guidelines of a common
interest development shall not prohibit or include conditions that have the
effect of prohibiting the use of low water-using plants as a group.

(2)  The Water Conservation in Landscaping Act requires the
Department of Water Resources to appoint an advisory task force to work
with the department to draft a model local water efficient landscape
ordinance that local agencies may adopt, requires the task force to submit
the ordinance to the department on or before May 1, 1991, and requires the
task force to cease to exist on the date the department adopts the model
ordinance or January 1, 1992, whichever occurs first. The act requires the
department, not later than January 1, 1992, to adopt a model local water
efficient landscape ordinance which each local agency may adopt. The act
makes the model local water efficient landscape ordinance adopted by the
department applicable within the jurisdiction of a local agency if that local
agency, by January 1, 1993, has not adopted a water efficient landscape
ordinance or has not adopted certain findings that the adoption of the
ordinance is unnecessary.

This bill would specify that the provision making the model ordinance
applicable to a local agency on and after January 1, 1993, does not apply
to chartered cities. The bill would require the department, to the extent
funds are appropriated, not later than January 1, 2009, by regulation, to
update the model ordinance in accordance with specified requirements.
The bill would require the department to prepare and submit to the
Legislature a prescribed report before the adoption of the updated model
ordinance. The bill would require a local agency, not later than January 1,
2010, to adopt the updated model ordinance or other water efficient
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landscape ordinance that is at least as effective in conserving water as the
updated model ordinance. The bill would make the updated model
ordinance applicable within the jurisdiction of a local agency, including a
chartered city, if, by January 1, 2010, the local agency has not adopted its
own water efficient landscape ordinance or the updated model ordinance.
The bill would require each local agency, not later than January 31, 2010,
to notify the department as to whether the local agency is subject to the
department’s updated model ordinance and, if not, to submit to the
department a copy of the water efficient landscape ordinance adopted by
the local agency, among other documents. The bill would require the
department, to the extent funds are appropriated, not later than January 31,
2011, to prepare and submit a report to the Legislature relating to the
status of water efficient landscape ordinances adopted by local agencies.

By imposing requirements on local agencies in connection with the
adoption of water efficient landscape ordinances, the bill would impose a
state-mandated local program.

(3)  Existing law requires the State Energy Resources Conservation and
Development Commission (Energy Commission), after one or more public
hearings, to take specified action to reduce the wasteful, uneconomic,
inefficient, or unnecessary consumption of energy. Existing law requires
the Energy Commission, by January 1, 2004, to amend specified
regulations to require that residential clothes washers manufactured on or
after January 1, 2007, be at least as water efficient as commercial clothes
washers, and to take certain other related action.

This bill would require the Energy Commission, in consultation with the
department, to adopt, to the extent funds are available, by regulation
performance standards and labeling requirements for landscape irrigation
equipment, including irrigation controllers, moisture sensors, emission
devices, and valves to reduce the wasteful, uneconomic, inefficient, or
unnecessary consumption of energy or water. The bill would require the
Energy Commission to adopt those requirements for landscape irrigation
controllers and moisture sensors by January 1, 2010, and, on and after
January 1, 2012, would prohibit the sale or installation of an irrigation
controller or moisture sensor for landscape use unless the controller or
sensor meets those adopted requirements. The bill would require the
Energy Commission, on or before January 1, 2010, to prepare and submit
to the Legislature a report that sets forth a proposed schedule for adopting
performance standards and labeling requirements for emission devices and
valves.

(4)  Existing law generally requires an urban water supplier to install
water meters on all municipal and industrial service connections located
within its service area on or before January 1, 2025.

This bill would require a water purveyor as defined, to require as a
condition of new retail water service on and after January 1, 2008, the
installation of separate water meters to measure the volume of water used
exclusively for landscape purposes. The bill would make this requirement
applicable to specified service connections.
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(5)  The California Constitution requires the state to reimburse local
agencies and school districts for certain costs mandated by the state.
Statutory provisions establish procedures for making that reimbursement.

This bill would provide that, if the Commission on State Mandates
determines that the bill contains costs mandated by the state,
reimbursement for those costs shall be made pursuant to these statutory
provisions.

The people of the State of California do enact as follows:

SECTION 1. Section 1353.8 is added to the Civil Code, to read:
1353.8. The architectural guidelines of a common interest development

shall not prohibit or include conditions that have the effect of prohibiting
the use of low water-using plants as a group.

SEC. 2. Article 10.8 (commencing with Section 65591) of Chapter 3 of
Division 1 of Title 7 of the Government Code is repealed.

SEC. 3. Article 10.8 (commencing with Section 65591) is added to
Chapter 3 of Division 1 of Title 7 of the Government Code, to read:

Article 10.8. Water Conservation in Landscaping

65591. This article shall be known and may be cited as the Water
Conservation in Landscaping Act.

65592. Unless the context requires otherwise, the following definitions
govern the construction of this article:

(a)  “Department” means the Department of Water Resources.
(b)  “Local agency” means any city, county, or city and county,

including a charter city or charter county.
(c)  “Water efficient landscape ordinance” means an ordinance or

resolution adopted by a local agency, or prepared by the department, to
address the efficient use of water in landscaping.

65593. The Legislature finds and declares all of the following:
(a)  The waters of the state are of limited supply and are subject to ever

increasing demands.
(b)  The continuation of California’s economic prosperity is dependent

on adequate supplies of water being available for future uses.
(c)  It is the policy of the state to promote the conservation and efficient

use of water and to prevent the waste of this valuable resource.
(d)  Landscapes are essential to the quality of life in California by

providing areas for active and passive recreation and as an enhancement to
the environment by cleaning air and water, preventing erosion, offering
fire protection, and replacing ecosystems lost to development.

(e)  Landscape design, installation, maintenance, and management can
and should be water efficient.

(f)  Section 2 of Article X of the California Constitution specifies that
the right to use water is limited to the amount reasonably required for the
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beneficial use to be served and the right does not and shall not extend to
waste or unreasonable use or unreasonable method of use.

(g)  (1)  The Legislature, pursuant to Chapter 682 of the Statutes of
2004, requested the California Urban Water Conservation Council to
convene a stakeholders work group to develop recommendations for
improving the efficiency of water use in urban irrigated landscapes.

(2)  The work group report includes a recommendation to update the
model water efficient landscape ordinance adopted by the department
pursuant to Chapter 1145 of the Statutes of 1990.

(3)  It is the intent of the Legislature that the department promote the use
of this updated model ordinance.

(h)  Notwithstanding Article 13 (commencing with Section 65700), this
article addresses a matter that is of statewide concern and is not a
municipal affair as that term is used in Section 5 of Article XI of the
California Constitution. Accordingly, it is the intent of the Legislature that
this article, except as provided in Section 65594, apply to all cities and
counties, including charter cities and charter counties.

65594. (a)  Except as provided in Section 65595, if by January 1, 1993,
a local agency did not adopt a water efficient landscape ordinance and did
not adopt findings based on climatic, geological, or topographical
conditions, or water availability that state that a water efficient landscape
ordinance is unnecessary, the model water efficient landscape ordinance
adopted by the department pursuant to Chapter 1145 of the Statutes of
1990 shall apply within the jurisdiction of the local agency as of that date,
shall be enforced by the local agency, and shall have the same force and
effect as if adopted by the local agency.

(b)  Notwithstanding subdivision (b) of Section 65592, subdivision (a)
does not apply to chartered cities.

(c)  This section shall apply only until the department updates the model
ordinance.

65595. (a)  (1)  To the extent funds are appropriated, not later than
January 1, 2009, by regulation, the department shall update the model
water efficient landscape ordinance adopted pursuant to Chapter 1145 of
the Statutes of 1990, after holding one or more public hearings. The
updated model ordinance shall be based on the recommendations set forth
in the report prepared pursuant to Chapter 682 of the Statutes of 2004 and
shall meet the requirements of Section 65596.

(2)  Before the adoption of the updated model ordinance pursuant to
paragraph (1), the department shall prepare and submit to the Legislature a
report relating to both of the following:

(A)  The extent to which local agencies have complied with the model
water efficient landscape ordinance adopted pursuant to Chapter 1145 of
the Statutes of 1990.

(B)  The department’s recommendations regarding the landscape water
budget component of the updated model ordinance described in
subdivision (b) of Section 65596.
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(b)  Not later than January 31, 2009, the department shall distribute the
updated model ordinance adopted pursuant to subdivision (a) to all local
agencies and other interested parties.

(c)  On or before January 1, 2010, a local agency shall adopt one of the
following:

(1)  A water efficient landscape ordinance that is, based on evidence in
the record, at least as effective in conserving water as the updated model
ordinance adopted by the department pursuant to subdivision (a).

(2)  The updated model ordinance described in paragraph (1).
(d)  If the local agency has not adopted, on or before January 1, 2010, a

water efficient landscape ordinance pursuant to subdivision (c), the
updated model ordinance adopted by the department pursuant to
subdivision (a) shall apply within the jurisdiction of the local agency as of
that date, shall be enforced by the local agency, and shall have the same
force and effect as if adopted by the local agency.

(e)  Nothing in this article shall be construed to require the local
agency’s water efficient landscape ordinance to duplicate, or to conflict
with, a water efficiency program or measure implemented by a public
water system, as defined in Section 116275 of the Health and Safety Code,
within the jurisdictional boundaries of the local agency.

65596. The updated model ordinance adopted pursuant to Section
65595 shall do all the following in order to reduce water use:

(a)  Include provisions for water conservation and the appropriate use
and groupings of plants that are well-adapted to particular sites and to
particular climatic, soil, or topographic conditions. The model ordinance
shall not prohibit or require specific plant species, but it may include
conditions for the use of plant species or encourage water conserving
plants. However, the model ordinance shall not include conditions that
have the effect of prohibiting or requiring specific plant species.

(b)  Include a landscape water budget component that establishes the
maximum amount of water to be applied through the irrigation system,
based on climate, landscape size, irrigation efficiency, and plant needs.

(c)  Promote the benefits of consistent local ordinances in neighboring
areas.

(d)  Encourage the capture and retention of stormwater onsite to
improve water use efficiency or water quality.

(e)  Include provisions for the use of automatic irrigation systems and
irrigation schedules based on climatic conditions, specific terrains and soil
types, and other environmental conditions. The model ordinance shall
include references to local, state, and federal laws and regulations
regarding standards for water-conserving irrigation equipment. The model
ordinance may include climate information for irrigation scheduling based
on the California Irrigation Management Information System.

(f)  Include provisions for onsite soil assessment and soil management
plans that include grading and drainage to promote healthy plant growth
and to prevent excessive erosion and runoff, and the use of mulches in
shrub areas, garden beds, and landscaped areas where appropriate.
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(g)  Promote the use of recycled water consistent with Article 4
(commencing with Section 13520) of Chapter 7 of Division 7 of the Water
Code.

(h)  Seek to educate water users on the efficient use of water and the
benefits of doing so.

(i)  Address regional differences, including fire prevention needs.
(j)  Exempt landscaping that is part of a registered historical site.
(k)  Encourage the use of economic incentives to promote the efficient

use of water.
(l)  Include provisions for landscape maintenance practices that foster

long-term landscape water conservation. Landscape maintenance practices
may include, but are not limited to, performing routine irrigation system
repair and adjustments, conducting water audits, and prescribing the
amount of water applied per landscaped acre.

(m)  Include provisions to minimize landscape irrigation overspray and
runoff.

65597. Not later than January 31, 2010, each local agency shall notify
the department as to whether the local agency is subject to the
department’s updated model ordinance adopted pursuant to Section 65595,
and if not, shall submit to the department a copy of the water efficient
landscape ordinance adopted by the local agency, and a copy of the local
agency’s findings and evidence in the record that its water efficient
landscape ordinance is at least as effective in conserving water as the
department’s updated model ordinance. Not later than January 31, 2011,
the department shall, to the extent funds are appropriated, prepare and
submit a report to the Legislature summarizing the status of water efficient
landscape ordinances adopted by local agencies.

65598. Any model ordinance adopted pursuant to this article shall
exempt cemeteries from all provisions of the ordinance except those set
forth in subdivisions (h), (k), and (l) of Section 65596. In adopting
language specific to cemeteries, the department shall recognize the special
landscape management needs of cemeteries.

65599. Any actions or proceedings to attach, review, set aside, void, or
annul the act, decision, or findings of a local agency on the ground of
noncompliance with this article shall be brought pursuant to Section 1085
of the Code of Civil Procedure.

SEC. 4. Section 25401.9 is added to the Public Resources Code, to
read:

25401.9. (a)  To the extent that funds are available, the commission, in
consultation with the Department of Water Resources, shall adopt by
regulation, after holding one or more public hearings, performance
standards and labeling requirements for landscape irrigation equipment,
including, but not limited to, irrigation controllers, moisture sensors,
emission devices, and valves, for the purpose of reducing the wasteful,
uneconomic, inefficient, or unnecessary consumption of energy or water.

(b)  For the purposes of complying with subdivision (a), the commission
shall do all of the following:
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(1)  Adopt performance standards and labeling requirements for
landscape irrigation controllers and moisture sensors on or before January
1, 2010.

(2)  Consider the Irrigation Association’s Smart Water Application
Technology Program testing protocols when adopting performance
standards for landscape irrigation equipment, including, but not limited to,
irrigation controllers, moisture sensors, emission devices, and valves.

(3)  Prepare and submit a report to the Legislature, on or before January
1, 2010, that sets forth on a proposed schedule for adopting performance
standards and labeling requirements for emission devices and valves.

(c)  On and after January 1, 2012, an irrigation controller or moisture
sensor for landscape irrigation uses may not be sold or installed in the state
unless the controller or sensor meets the performance standards and
labeling requirements established pursuant to this section.

SEC. 5. Article 4.5 (commencing with Section 535) is added to
Chapter 8 of Division 1 of the Water Code, to read:

Article 4.5.  Irrigated Landscape

535. (a)  A water purveyor shall require as a condition of new retail
water service on and after January 1, 2008, the installation of separate
water meters to measure the volume of water used exclusively for
landscape purposes.

(b)  Subdivision (a) does not apply to either of the following:
(1)  Single-family residential connections.
(2)  Connections used to supply water for the commercial production of

agricultural crops or livestock.
(c)  Subdivision (a) applies only to a service connection for which both

of the following apply:
(1)  The connection serves property with more than 5,000 square feet of

irrigated landscape.
(2)  The connection is supplied by a water purveyor that serves 15 or

more service connections.
(d)  For the purposes of this section, “new retail water service” means

the installation of a new water meter where water service has not been
previously provided, and does not include applications for new water
service submitted before January 1, 2007.

SEC. 6. If the Commission on State Mandates determines that this act
contains costs mandated by the state, reimbursement to local agencies and
school districts for those costs shall be made pursuant to Part 7
(commencing with Section 17500) of Division 4 of Title 2 of the
Government Code.

O
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EXECUTIVE SUMMARY 

 
The City of Aliso Viejo has prepared this Annual Program Effectiveness Assessment 
Report on stormwater pollution prevention activities in accordance with the requirements 
of San Diego Regional Water Quality Control Board, Order No. R9-2002-001, Waste 
Discharge Requirements for Discharge of Urban Runoff from Municipal Separate Storm 
Sewer Systems (NPDES CAS0108740).   The Report describes all activities undertaken 
from July 1, 2005 through June 30, 2006, which have been taken to mitigate discharges 
of pollutants and urban runoff flow to the City's municipal separate storm sewer system 
(MS4) to the maximum extent practicable. The program components are discussed in the 
following order: 
 

• Section C-1, Introduction 
• Section C-2, Program Management 
• Section C-3, Plan Development 
• Section C-4, Legal Authority 
• Section C-5, Municipal Activities 
• Section C-6, Public Education and Outreach 
• Section C-7, New Development/Redevelopment 
• Section C-8, Construction 
• Section C-9, Existing Development (Commercial, Industrial, Residential, and 

Homeowners Association) 
• Section C-10, Illegal Discharge/Illegal Connections 
• Section C-11, Water Quality Monitoring 

 
Some of the notable water quality elements accomplished by the City during the 
reporting period are mentioned briefly below.  Detailed information regarding the 
individual activities is contained in the respective sections of this Report. 
 
 
Section C-3, Plan Development 
 

• City completed the construction of Wood Canyon Emergent Wetland at the 
headwaters of Wood Canyon Creek. 

 
Section C-5, Municipal Activities 
 

• Continued the implementation of a Citywide curbside green waste recycling 
program (3 can system), a 100% commercial/multifamily material recovery 
facility program, electronic and household hazardous waste events, bulky item 
pick-up, and neighborhood clean-up events in FY 2005-06. 

• Received $12,177 in grant funds from the Department of Conservation (DOC) 
Beverage Container Grant to support the multi-family recycling program. 

• Obtained $12,322 in grant funds as part of the CIWMB’s Used Oil Block Grant 
Program. 
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• Continued the implementation of a recycling program for Iglesia Park. 
 
 
Section C-6, Public Education 
 

• Developed and distributed BMPs brochures that focused on residential guidelines 
on how to mitigate urban runoff pollution associated with fertilization and 
irrigation practices. 

• Continued the production of an environmental calendar detailing stormwater 
pollution prevention measures. 

• Enhanced the City’s Environmental Conservation web page by adding more 
educational materials such as Water Quality Management Plan for Home Owner 
Associations. 

• Participated in 15 public outreach events. 
• Continued the use of an educational wheel of water quality knowledge as an 

interactive tool to increase participation at public outreach events. 
• Purchased the Enviroscape Watershed Model to be used as an educational tool at 

public outreach events.    
 
 
Section C-7, New Development/Redevelopment 
 

• The City completed the construction of the Wood Canyon Emergent Wetland 
Project and implemented a mitigation Monitoring Plan. 

• Developed refuse capacity standards for all new commercial developments. 
• Approved seven Water Quality Management Plans with Storm Water Pollution 

Prevention Plans. 
 
 
Section C-8, Construction: 
 

• Inspected 48 construction sites for NPDES compliance. 
• Provided construction BMP pictorial brochure on the “Do’s and Don’ts” related 

storm water prevention pollution. 
 
Section C-9, Existing Development 
 

• Inspected a total of 67 industrial and commercial sites as required by for NPDES 
compliance. 

• Through the Orange County Health Care Agency, 237 inspections and/or re-
inspections were done on eating/drinking establishments. 

• The implementation of a comprehensive public outreach programs resulted in a 
lower number of water quality related violations on properties owned/managed by 
HOAs and property management companies. 
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• Reviewed ninety nine (99) Water Quality Management Plans for Home Owner 
Associations and Property Management Companies. 

 
Section C-10, Illegal Discharges/Illicit Connections 
 

• The implementation of a comprehensive public outreach programs resulted in a 
lower number of water pollution and complaints compared to the previous 
reporting year. 

 
 
Section C-11, Water Quality Monitoring  
 

• The City continued the implementation the Hot Spot Elimination Plan by 
performing site investigation, source tracking and water quality monitoring on the 
storm drain systems with water quality issues. 

• Site investigations and laboratory analytical results indicated that the possible 
source of the pollutants was fertilizer application at public parks, commercial and 
residential areas.  

• City staff contacted the responsible parties and mandated BMPs to protect the 
discharge of pollutants into the storm drain. 

 
The City has met the requirements directed by the NPDES permit and in many cases, 
exceeded requirements with enhanced implementation.  The City will continue to 
administer a proactive program that goes beyond permitting requirements. 
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C-1-1

 
DAMP APPENDIX C 
PROGRAM EFFECTIVENESS ASSESSMENT 
 
The Program Effectiveness Assessment (PEA) is to assist the Permittees in evaluating the 
effectiveness of their respective Local Implementation Plans as well as the Principal Permittee in 
evaluating the overall effectiveness of the DAMP.  The results of the assessments will allow the 
Permittees to identify any program modifications that may be necessary. 
 
The PEA (DAMP Appendix C) has replaced the historical “Annual Progress Report Questionnaire” 
and will be filled out and submitted each year to the Regional Board by the cities, through the 
Principal Permittee, as city specific reports.  The County, as the Principal Permittee will then 
compile and analyze select portions of the city-specific reports on a watershed and/or countywide 
basis and report those findings to the Regional Board as a part of an overall assessment that will 
accompany the individual annual submittals. 
 
The information that the cities need to provide in order to complete the program effectiveness 
assessment is indicated in red.  
 
Since the Permittees are in their fourth year of program implementation, the instructions that are 
gray shaded are included to indicate where data and/or text may be added to allow for comparisons 
over the five year period of the permit.   
 
C-1.0 Introduction  
 
C-1.1 Introduction  
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) in 
order to better report to the Regional Boards the implementation and performance of the Permittees’ 
stormwater quality programs.   
 
The objectives of the PEA are to: 
 
Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports;  
 
Provide for annual data analyses by which the City and the Principal Permittee can, on a 
jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  These 
analyses will allow for the comparison of subsequent evaluations as well as the identification of data 
gaps and/or trends; ensure that the iterative evaluation and improvement process is applied on a 
jurisdictional, watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or LIP may be 
necessary; and provide a mechanism for the City to identify and report modifications that have or 
will be made to their LIP.   
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C-1.2 Background  
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act (CWA), 
established the National Pollutant Discharge Elimination System (NPDES) permitting program.  As 
a result of court decisions and the overriding need to clarify the stormwater permitting requirements, 
the CWA required the Environmental Protection Agency (EPA) to issue regulations to be effective 
by 1983 that included stormwater runoff from rainfall.  Congress passed a Clean Water Act 
Amendment in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES 
Program.  EPA issued subsequent regulations on November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of Orange 
County (all three collectively referred to as Permittees) have obtained, renewed and complied with 
the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional Water 
Quality Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards):      
 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 8000180  July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-
2002) 

96-31 CAS618030 March 
1996 

96-03 CAS010874
0  

August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030  January 
2002 

R9-2002-
0001 

CAS010874
0  

February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-based 
water quality planning processes to complement existing jurisdictional and countywide processes.  
The program update also addressed the necessary reconciliation of two Permits which, for the first 
time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to include 
model programs and templates for Local Implementation Plans (LIP) (also termed Jurisdictional 
Urban Runoff Management Programs (JURMP) in the San Diego Regional Board Third Term 
Permit), which will assist the Permittees in implementing the program within their individual 
jurisdiction as well as recognize the differences between the two sets of permit requirements.   
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This annual progress report covers the period from July 1, 2005 to June 30, 2006 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the Third 
Term Permit.  
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C-2.0 Program Management 
 
C-2.1 Introduction  
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Aliso Viejo involve the following 
activities: 

• Coordination with the Principal Permittee and other Permittees on continued program 
development through the 2003 DAMP; 

• Common program implementation (such as monitoring, public education and watershed 
programs); and a commitment of funding to shared budgets under the Implementation 
Agreement; 

• Coordination with internal City departments to implement the LIP;  
• Preparing, approving and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and  
• Data management and compliance reporting based on common practices specified in the 

2003 DAMP. 
 
C-2.2 Countywide Coordination  
 
In order to coordinate effectively with the Principal Permittee, the City of Aliso Viejo 
designated the following NPDES primary and alternate representatives.  
 
Representative Primary Alternate 
Name Mr. John Whitman Mr. Moy Yahya 
Title City Engineer/Director of Public Works NPDES Program Coordinator 
Department Public Works Public Works 
Address 12 Journey #100, Aliso Viejo, CA 

92656-5335 
12 Journey #100, Aliso Viejo, CA 
92656-5335 

E-mail Address jwhitman@cityofalisoviejo.com moyyahya@caaprofessionals.com 
 
 
The General Permittee Committee meets at least six times per year.   The City of Aliso Viejo had 
representatives at the following meetings: 
    

Meeting Date Attended 
July 28, 2005  
August 25, 2005  
September 29, 2005  
October 27, 2005  
November 2005 - NO MEETING  
December 22, 2005  
January 26, 2006  
February 23, 2006  
March 23, 2006  
April 27, 2006  
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May 25, 2006  
June 22, 2006  

 
In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    

 
 
C-2.3 City Internal Coordination 
 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2  
 
No program management modifications were planned during the next reporting year.  
 
 
C-2.4 Fiscal Analysis  
 
 
The Fiscal Analysis includes the following: 
 
The City’s expenditures for the previous fiscal year; 
The City’s budget for the current fiscal year; and 
A description of the source of funds. 
 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of Aliso 
Viejo.  The tables below report costs that include the costs of Permittee operations and contracted 
services. 
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Capital Costs 
 
• Capital costs include any capital expended for each one of the DAMP elements.  This would 

consist of any land, large equipment, and structures  
 
Operations and Maintenance Costs 
 
• Operations and Maintenance costs refer to normal costs of operation including the cost of 

keeping equipment and facilities in working order  
 
C-2.5 Program Management Modifications 
 
The City utilized funds for the following activities: 
 

Wood Canyon Emergent Project: $145,000 in grant fund for the construction of a wetland at 
the headwaters of Wood Canyon Creek. The funding was provided by the California 
Department of Parks and Recreation's Habitat Conservation Program, U.S. Fish and Wildlife 
Service's Partner for Fish and Wildlife Program, and SWRCB's Clean Beach Initiative. 
 
Multi-family recycling program: $12,177 grant fund from the Department of Conservation 
(DOC) Beverage Container Grant to support the multi-family recycling program. 
 
Used Oil Program: $12,322 in grant funds as part of the CIWMB’s Used Oil Block Grant 
Program. 

 
Additional funding sources were obtained through the following 
 
 Beverage Containers Fund 
 
The modifications that will be made to the Plan Management section of the City’s LIP include the 
following: 
 
The City is currently revising the Development/Significant Redevelopment Section of the JURMP to 
include Guidelines for Preliminary Project Water Quality Management Plans (WQMPs). 
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CAPITAL COSTS 
(Land, Large Equipment and Structures)  
LIP Program Elements Last FY 2005-

06 Costs 
Projected FY 
2006-07 Costs 

Supportive of Program Administration (LIP Section 2.0)  0.00 0.00

Plan Development (LIP Section 3.0)  0.00 0.00

Municipal Activities (LIP Section 5.0) Litter Control  0.00 0.00

Municipal Activities (LIP Section 5.0) Recycling  5,000.00 10,000.00

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance  

150,000.00 50,000.00

Municipal Activities (LIP Section 5.0) Catch Basin 
Stenciling  

0.00 0.00

Municipal Activities (LIP Section 5.0) Street Sweeping  0.00 0.00

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation)  

0.00 0.00

Municipal Activities (LIP Section 5.0) Public Property & 
Street Chemical Spill Response  

0.00 0.00

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management  

0.00 0.00

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness  

0.00 0.00

Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection  

0.00 0.00

Requiring New Development BMPs (Supportive of 
Planning, etc) (LIP Section 7.0)  

0.00 0.00

Requiring Construction BMPs (Supportive of Plan Check 
& Inspection) (LIP Section 8.0)  

0.00 0.00

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections  

0.00 0.00

Illicit Connections/Discharge Incident. & Elimination 
(LIP Section10.0) Facility Inspection  

0.00 0.00
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Illicit Connections/Discharge Incident. & Elimination 
(LIP Section10.0) Other Efforts to Identify & Eliminate 

Illicit Connections  

0.00 0.00

Others  0.00 0.00

Totals 155,000 60,000
 
 
 
 
OPERATION AND MAINTENANCE COSTS 
LIP Program Elements Last FY 

2005-06 Costs 
Projected FY  
2006-07 Costs

Supportive of Program Administration (LIP Section 2.0) 90,000.00 90,000.00
Plan Development (LIP Section 3.0) 5,000.00 5,000.00
Municipal Activities (LIP Section 5.0) Litter Control 25,000.00 15,000.00
Municipal Activities (LIP Section 5.0) Recycling 35,000.00 40,000.00
Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

25,000.00 30,000.00

Municipal Activities (LIP Section 5.0) Catch Basin 
Stenciling 

500.00 4,000.00

Municipal Activities (LIP Section 5.0) Street Sweeping 80,000.00 90,000.00
Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation) 

1,500.00 1,500.00

Municipal Activities  (LIP Section 5.0) Public Property & 
Street Chemical Spill Response 

2,000.00 2,000.00

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

500.00 500.00

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

10,000.00 10,000.00

Public Information (LIP Section 6.0) Household Haz. 
Waste Collection 

5,000.00 5,000.00

Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0) 

15,000.00 15,000.00

Requiring Construction BMPs(Supportive of Plan Check 
& Inspection) (LIP Section 8.0) 

15,000.00 20,000.00

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

15,000.00 15,000.00

Illicit Connections/Discharge Incident. & Elimination 
(LIP Section10.0) Facility Inspection 

15,000.00 15,000.00

Illicit Connections/Discharge Incident. & Elimination 
(LIP Section10.0) Other Efforts to Identify & Eliminate 
Illicit Connections 

25,000.00 25,000.00
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Others 10,000.00 15,000.00
Totals 374,500 398,000
 
FUNDING SOURCES 
LIP FUNDING SOURCES Costs Projected FY 2006-07 

Costs
General Fund 87.5% 87.5%
Utility Tax/Charges % %
Separate Utility Billing Item % %
Gas Tax 5% 5%
Special Restricted Fund % %
 - Sanitation Fee % %
 - Benefit Assessment % %
 - Fleet Maintenance Fund % %
 - Community Services Fund % %
 - Water Fund % %
 - Sewer & Storm Drain Maintenance 
Fee 

7.5% 7.5%

 - Others % %
TOTALS 100% 100%
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C-3.0 Plan Development  
 
C-3.1 Introduction 
 
This Section provides information on the approach taken by the City of Aliso Viejo in 
developing its LIP. This Section also discusses a number of studies that the City is 
participating in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development 
 
The complexity of the Third Term permits has necessitated the development of a LIP in 
order to provide for a city-specific plan within the broader policy and program 
framework of the 2003 DAMP.  The LIP focuses predominantly on the jurisdictional 
implementation of the model pollution prevention-oriented programs detailed in the 2003 
DAMP and was completed and provided to the RWQCB in 2003.  
 
The 2003 DAMP is being revised and submitted by the Principal Permittee as the 
proposed plan for the Report of Waste Discharge toward the end of the third permit term.  
The City LIP, however, is intended to be a more dynamic document plan that will be 
evaluated on at least an annual basis by the City or as directed by the Regional Board. 
Proposed revisions to the LIP Plan Development Section are identified in Section C-3.5. 
 
C-3.3    BMP Effectiveness Investigations  
 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The tables 
that follow list the BMPs implemented during the reporting period.   
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 Initiated in 
FY 2004-05 

Completed 
FY 2005-06 

Projected 
completion 
in  
FY 2006-07 

Aliso Creek - Structural BMPs - Constructed wetlands    
Aliso Creek - Structural BMPs - Sand filters    
Aliso Creek - Structural BMPs - Disinfection systems    
Aliso Creek - Structural BMPs - Catch Basin Inserts    
Aliso Creek - Structural BMPs – Others    
Aliso Creek - Litter Control BMPs – Screens    
Aliso Creek - Litter Control BMPs – Booms    
Aliso Creek - Litter Control BMPs - In-Line Retrofits (eg CDS units)    
Aliso Creek - Litter Control BMPs – Others    
Aliso Creek - Non-Structural BMPS - Public Awareness Survey    
Aliso Creek - Non-Structural BMPS - Others    
Laguna Coastal Streams - Structural BMPs - Constructed wetlands    
Laguna Coastal Streams - Structural BMPs - Sand filters    
Laguna Coastal Streams - Structural BMPs - Disinfection systems    
Laguna Coastal Streams - Structural BMPs - Catch Basin Inserts    
Laguna Coastal Streams - Structural BMPs - Others    
Laguna Coastal Streams - Litter Control BMPs - Screens    
Laguna Coastal Streams - Litter Control BMPs - Booms    
Laguna Coastal Streams - Litter Control BMPs - In-Line Retrofits (eg CDS units)    
Laguna Coastal Streams - Litter Control BMPs - Others    
Laguna Coastal Streams - Non-Structural BMPS - Public Awareness Survey    
Laguna Coastal Streams - Non-Structural BMPS - Others    

 
Construction on the Wood Canyon Emergent Wetland Project was initiated in August 
2005 and completed on December 30, 2005.  Please refer to the Attachment 1, Wood 
Canyon Emergent Wetland Project Summary, which details the Mitigation Monitoring 
Plan. 
 
 
  

Watershed Type of 
BMP 

Manufacturer   (if 
applicable) 

Number 
Implemented 

Type of 
Analysis 

Report 
Completed 

Aliso Creek constructed 
wetland 

 1 Water Quality  

Laguna Coastal Streams      
 
See Wood Canyon Emergent Wetland Summary Report Attachment 1.  
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C-3.4 Improvements in Storm Water Science  
 
The City of Aliso Viejo is participating in the following studies:  
 
As required by the 13225 Directive, the Aliso Creek permittees are monitoring the 
bacterial levels within the Creek as well as certain drains.  The City of Aliso Viejo 
continues to monitor and sample various locations within the J01P28, J02P08 and J02P05 
drainage systems as part of the City’s Hot Spot Elimination Plan and IC/ID Program (See 
Dry Weather Monitoring Summary, Attachment 10).  In addition, the City staff 
participated in County meetings and discussions on the 2005-06 Dry Weather Monitoring 
Reports, and the compliance schedule for the Bacteria Total Maximum Daily Loads 
(TMDLs) for Beaches and Creeks (Aliso Creek Watershed).    
 
  
C-3.5   Plan Development Modifications  
 
The program modifications that will be made to the Plan Development section of the 
City’s LIP include the following: 
 
There were no program modifications made during the reporting year.  
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C-4.0 Legal Authority 
 
C-4.1 Introduction  
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section X.X) 
 
No revisions were made to the Storm Water Management Ordinance (Resolution 2003-054, 
11/19/03) during the reporting year.   
 
  
C-4.3 Legal Authority Modifications 
 
The program modifications that will be made to the Legal Authority section of the City’s LIP 
include the following: 
 
No modifications were made for the City of Aliso Storm Water Program during the reporting 
year.  
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C-5.0  Municipal Activities 
 
C-5.1 Introduction  
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1 Overall Program Management 
 
Through the submittal of an Organization chart (LIP Exhibit A-5.1), the City of Aliso Viejo 
identified which Department(s) were responsible for the implementation of this stormwater 
program element.   
 
During the reporting period, no changes were to the Organization Chart.  
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities  
 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary  
 
Municipal Facility Types Total Number of 

Facilities 
Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities – Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 1 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

0 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality (Aliso Viejo Ranch) 

1* 

 
Ownership of Aliso Viejo Ranch was transferred to the City of Aliso Viejo. This Ranch is 
mainly used for the City’s public events (see EPR in Section C-5.7 and Attachment 2). 
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Watershed Summary  

Sub-Category Facility Types Number of 
Municipal 
Facilities in 
Watershed 

Aliso Creek - Active or Closed Municipal Landfills 0 
Aliso Creek - Publicly Owned Treatment Facilities 0 
Aliso Creek – Incinerators 0 
Aliso Creek - Solid Waste Transfer Facilities 0 
Aliso Creek - Land Application Sites 0 
Aliso Creek - Sites for Disposing and Treating Sewage Sludge 0 
Aliso Creek – Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
Aliso Creek - Uncontrolled Sanitary Landfills 0 
Aliso Creek - Corporation Yards 0 
Aliso Creek - Maintenance Yards 0 
Aliso Creek - Storage Yards for Materials 0 
Aliso Creek - Airfields (Landside Operations) 0 
Aliso Creek – Parks and Cemeteries 1 
Aliso Creek – Public Buildings (Police, Fire, Libraries, etc.) 0 
Aliso Creek – Stadiums 0 
Aliso Creek – Stables 0 
Aliso Creek - Boat/Shipping Yards 0 
Aliso Creek - Animal Shelters/Services 0 
Aliso Creek – Public Parking Facilities 0 
Aliso Creek – Other Facilities Identified by the Municipality 1 
Laguna Coastal Streams - Active or Closed Municipal Landfills 0 
Laguna Coastal Streams - Publicly Owned Treatment Facilities 0 
Laguna Coastal Streams – Incinerators 0 
Laguna Coastal Streams - Solid Waste Transfer Facilities 0 
Laguna Coastal Streams - Land Application Sites 0 
Laguna Coastal Streams - Sites for Disposing and Treating Sewage Sludge 0 
Laguna Coastal Streams - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
Laguna Coastal Streams - Uncontrolled Sanitary Landfills 0 
Laguna Coastal Streams - Corporation Yards 0 
Laguna Coastal Streams - Maintenance Yards 0 
Laguna Coastal Streams - Storage Yards for Materials 0 
Laguna Coastal Streams - Airfields (Landside Operations) 0 
Laguna Coastal Streams - Parks and Cemeteries 0 
Laguna Coastal Streams - Public Buildings (Police, Fire, Libraries, etc.) 0 
Laguna Coastal Streams – Stadiums 0 
Laguna Coastal Streams – Stables 0 
Laguna Coastal Streams - Boat/Shipping Yards 0 
Laguna Coastal Streams - Animal Shelters/Services 0 
Laguna Coastal Streams - Public Parking Facilities 0 
Laguna Coastal Streams - Other Facilities Identified by the Municipality (Aliso Viejo Ranch) 0 

 
 
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal.   
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The inventory numbers increased by one due to the transfer of ownership Aliso Viejo Ranch 
Facility to the City of Aliso Viejo.   
 
C-5.3    Prioritization of Sites 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total Number 

of Facilities 

Number of mandatory high priority facilities 2 

Number of "Other" high priority facilities 0 

Number of medium priority facilities 0 

Number of low priority facilities 0 

Total Number of Facilities 2 

 
The total number of prioritization facilities increased by one due to the transfer of ownership 
Aliso Viejo Ranch Facility to the City of Aliso Viejo.  
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Watershed Summary  
Watershed Number of high 

priority facilities 
Number of 
medium priority 
facilities 

Number of low 
priority facilities 

Total 

Aliso Creek 2 0 0 2 
Laguna Coastal Streams 0 0 0 0 
Total for all categories 2 0 0 2 
 
Inventory number increased by one due to the City's acquisition of Aliso Viejo Ranch.  This 
facility is currently closed and is mainly used for City’s sponsored public events. 
 
C-5.4   Model Maintenance Procedures  
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. 
 
There were no changes made to the BMP Fact Sheets.   
 
C-5.5    Inspection  
 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The City of Aliso Viejo inspected all of the high priority fixed facilities and field programs by 
July 1, 2006. Subsequently, the City will inspect all of the high priority sites once per year, all 
medium sites once every two years and all low priority sites once per permit cycle. In addition, if 
there is a need for corrective actions the City re-inspects the facility once a month at a minimum 
in order to ensure that correction occurs. After they are in compliance the facility is inspected 
once quarterly for the next calendar year. The number of inspections completed during the 
current reporting year is presented below.  
 
The City inspects the high priority fixed facilities and field programs annually, all medium sites 
once every two years, low priority sites once per permit cycle, and drainage facilities annually 
before the wet season and additional inspections as needed during the wet season. The number of 
inspections completed during the current reporting year is presented below:  
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Jurisdictional Summary  
Municipal Facility Types Total Number 

of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities – Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 1 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, Libraries, 
etc.) 

0 

Other Municipal Owned and/or Operated Facilities – Stadiums 0 
Other Municipal Owned and/or Operated Facilities – Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

1 

Total for all Categories 2 
 
There were no corrective actions required in the FY 2005-06.  
 
Name of Field Program Number of Field Program Inspected 
Storm Drain System Maintenance 1 
Public Street Sweeping 1 
Public Facilities Maintenance 1 
Roadway Maintenance 1 
Total 4 
 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
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Watershed Summary 
Watershed Number of Facilities /Field Programs 

requiring Corrective Action 
Number of Re-inspections 
 

Aliso Creek 0 
 

0 

Laguna Coastal Streams 0 
 

0 

 
There were no corrective actions required in FY 2005-06.   
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 
Number of Facilities/Field 
Programs with BMPs Fully 
Implemented 

Number of Facilities/Field 
Programs with BMPs 
Partially Implemented 

Number of Facilities/Field 
Programs With No BMPs  

Aliso Creek 6 0 0 
Laguna Coastal Streams 4 0 0 
 
 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
During FY 2005-06, the City found no issues at its facilities that required enforcement actions.   
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C-5.5.2   Reporting 
 
 
The City found no municipal facilities that represent a threat to human health or the environment.  
 
Watershed Summary 

Watershed Number of Reports 
Made to the Board 

Aliso Creek 0 
Laguna Coastal Streams 0 

 
 
C-5.6    Education and Training  
 
C-5.6.1    Training 
 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Water Quality Workshop February 15, 2006 
 

PFRD 
 

Stormwater 
 

1 

Stormwater Treatment March 18, 2006 
 

PFRD 
 

Stormwater 
 

2 

IC/ID Module II – Field 
Implementation  

March 30, 2006 
 

PFRD 
 

Stormwater 
 

2 

IC/ID Module II – 
Investigation Guidance  

May 4, 2006 PFRD 
 

Storm Water 
 

2 

Existing Development 
Program 

June 6, 2006 PFRD Storm Water  1 
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Training Conducted by City for City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Storm Drains Inspection 
and Water Quality 
Sampling 

January 20, 2006  Public Works 
 

Environmental 
Division 
 

3 

Construction Site 
Inspection 

March – April 
2006 

Public Works 
 

Environmental 
Division 
 

3 

Industrial and 
Commercial Site 
Inspection 

May – June 2006 Public Works 
 

Environmental 
Division 
 

4 

 
 
As indicated above the City conducted/participated in 8 training sessions during the current 
reporting year.  These training sessions reached a total of 6 municipal staff.   
 
Other training opportunities that the City participated in include the following:  
 
Title of Workshop 
or Training 

Date 
Attended 

Sponsoring 
Organization 

Staff Participated 
by providing a 
Presentation 

Name Department 

Pollution Prevention 
and Pretreatment 
(P3S) 

February 27-
March 1, 
2006 

CWEA No Donise 
McDonald 

Public Works 
 

Best Management 
Practices for Public 
Works  

4/17/2006 Los Angeles 
Department of 
Public Works  

No  Moy Yahya Public Works 
 

 

0031646



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-9 November 10, 2006 
DAMP Appendix C-5 
 

C-5.6.2    Education 
 
The City has conducted outreach to its fixed facilities, field programs, drainage facilities, 
contracted activities, and leased facilities within its jurisdiction to ensure that they are informed 
of their responsibilities.  This outreach has included efforts such as holding workshops, 
distribution of posters, fact sheets, and signage, door hangers to residents and during public 
events.   A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number Distributed Distribution Method(s) and Location(s)  

The Ocean Begins at Your Front 
Door 

1750 
 

public displays, meetings, events, 
inspections 

Household Products that Pollute 1500 
 

public displays, meetings, events, 
inspections 

How is SWURP Guidelines 500 
 

public displays, meetings, events, 
inspections 

Home Gardening Tips 750 
 

public displays, meetings, events, 
inspections 

Where does Water in Storm 
Drains come from? 

1000 
 

public displays, meetings, events, 
inspections 

Restaurant Guidelines 250 
 

public displays, meetings, events, 
inspections 

Lawn Watering & Irrigation Tips 1500 
 

public displays, meetings, events, 
inspections 

11 Ways to Cut Your Trash 1000 
 

public displays, meetings, events, 
inspections 

E-Recycling Resources 750 
 

public displays, meetings, events, 
inspections 

Pool Maintenance Guidelines 250 
 

public displays, meetings, events, 
inspections 

Pet Care Guidelines 500 
 

public displays, meetings, events, 
inspections 

Total number of outreach 
materials distributed during the 
current reporting year 

9,750 
 

 

 
The amount of educational material that was distributed increased from the previous year.  
Please refer to the HOA WQMP Program and Public Education and Outreach Summaries.     
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Website 
 
The City’s Environmental Care webpage including the link to AV’s GovPopulous were 
redeveloped to provide information on the Stormwater Pollution Prevention, Green Waste 
Recycling, and Used Oil Recycling Programs. The City has the following public educational 
materials available through the web page: 
 
- Pollution Prevention for Residents 
- Pollution Prevention for Business 
- 10 Ways to Cut Your Trash in Half 
- The Ocean Begins at Your Front Door 
- Hazardous Waste Disposal Companies 
- Pool Maintenance and the Water Quality Act 
- Resources for Recycling Computers 
- Water Quality Guidelines for Car Wash Fundraisers 
- Water Quality Guidelines for Pet Care 
- Water Plan Management Plan - 2005 
 
In addition, the City has included the San Diego Regional Water Control Board Municipal 
Permit Order #R9-2002-01 and the Orange County Drainage Area Management Plan within the 
web page. 
  
Jurisdictional Summary – Workshops 
 
Workshop Title Subject Date Target Audience Number of attendees 
Stormwater 
Inspection 

Municipal Storm 
Water Regulations 
Training 
 

4/3/2006 
 

Planning, B&S, 
Public Works Staff 
 

3 
 

Water Quality 
Monitoring 

BMP 
Implementation 
 

1/2/2006 
 

Planning, B&S, 
Public Works  
 

3 
 

 
The City manages two municipal facilities (Iglesia Park and Aliso Viejo Ranch), which received 
no complaints during the reporting year.   
 
C-5.7   Environmental Performance Report  
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 
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Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports are completed each year by the City from inspection 
forms for each inventoried municipal fixed facility, field program, and drainage facility.   Copies 
of the completed forms are attached. 
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C-5.8   Municipal Activities Program Modifications 
 
The program modifications that will be made to the Municipal Activities section of the City’s 
LIP included the following:  
 
There are no anticipated program modifications that will be made during the next reporting year.  
 
 
 C-5.A  ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activities BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 
Trash and Debris Controls (formerly Litter Control) 
Solid Waste Collection/Recycling 
Drainage Facility Maintenance 
Catch Basin Stenciling 
Street Sweeping 
Household Hazardous Waste (HHW) Collection 
 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 
Indicate which of the following litter control programs, such as municipal litter ordinances, 
provision of public trash receptacles, periodic clean-up programs and/or “city beautification day” 
type events where a special effort is made to collect household trash.   
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
Others  
 
Please refer to the Description Summary on Municipal Activities for Litter Control Attachment 
2.  
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C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected during the reporting period is as follows: 
 

Weight in Tons 
16 

 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 

Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 1250 
[B]Total Number of Catch Basins in City (#) 624 
Total Number of Catch Basins Inspected (#) 624 
[A]Total Number of Catch Basins Cleaned in City (#) 624 
[P]Percentage of Catch Basins Cleaned (%) 100 
Total Volume of Material/Debris Removed(To convert cubic yards to 
tons: use 1.55 tons per cubic yards of material) 

45 

Method of Material/Debris Removal: Vacuum Truck  
Hand Crews 100 
Others  

 
 
Status of BMP Implementation 
 

Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - Train 
Maintenance Staff - Inspect at 
least annually 

 
 

 
 

 
 

 

Pollution Prevention - Train 
Maintenance Staff - Conduct 
intermittent inspections 

 
 

 
 

 
 

 

Pollution Prevention - Train 
Maintenance Staff - Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch basins 
at least annually - Use 
vacuum truck or suction 
equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch basins 
at least annually - Use 
manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch basins 
at least annually - Plug inlet 
during cleaning 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch basins 
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at least annually - Other 
Source and Treatment 
Control - Clean catch basins 
intermittently as needed - 
Clean at pipeline gradient 
changes 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch basins 
intermittently as needed - 
Other 

  
 

 
 

 

Treatment Control - Clean 
dissipaters as needed - Use 
vacuum truck 

  
 

 
 

 

 
Are there any dry weather sewer diversions in place 
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If yes, please provide information on the diversions. 
 
Date 
Started 

Channel Name Location of 
Diversion 

Costs For 
Diversion Setup 

Costs for 
Diversion per 
Gallon 

Amount of Flow 
Diverted 

NA NA NA NA NA NA 
 
 
Did you evaluate the need for additional drainage facility sewer diversions for dry weather flows within your 
jurisdiction? 

 
 
 
If yes, to the extent that you can, please provide the following information on the evaluation(s). 
 
Channel 
Name 

Location of 
Diversion 

Costs for 
Diversion 
Setup 

Costs for 
Diversion Per 
Gallon 

Amount of 
Flow 
Diverted 

Status 

NA NA NA NA NA NA 
 
Not applicable.  
 
Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer (if 
available) 

Number Implemented Type of Analysis 

Aliso Creek 0 NA NA NA 

Laguna Coastal 
Streams 

 
0 

 
NA 

 
NA 

 
NA 

 
 
C-5.A.4 Catch Basin Stenciling  
 
In FY 2003-04, 398 catch basins were re-stenciled.  For this reporting year, there was no need to 
re-stencil. 
 
 
Total number of catch basins  Total number of catch basins with stencils Total number of catch basins re-

stenciled 
624 414 0 
 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
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Type of Application(s) Used % Used 
Spray Paint  
Curb Markers  
Heat Application 100 
Adhesives  
Others  
 
 
Phrase Used Yes/No 
Spray Paint  
Test  
 
The following organizations were used to perform stenciling.  
 
Volunteer/ Other Organization Number of Catch Basins They 

Re-Stenciled During the 
Reporting Period 

Home Owner Associations 16 
 
 
 
C-5.A.5 Street Sweeping            
                                                                                                                                                                                    
The City does not segregate material type by weight collected or via individual sector.  The City 
through a Contractor provides street sweeping on a biweekly basis.  The total amount of material 
collected in FY 2005-06 was approximately 62.5 tons.  
 
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
 Yes 
 No 

 
If yes, how did you consider pollutant removal effectiveness prior to the purchase of equipment 
or establishment of a new contract? 
 
 Considered 
Manufacturer Specifications  
Technical Documents  
Other  
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Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush 2 
Vacuum 2 
Brush assisted  
Regenerative Air  
Other  
 

Total Weight Collected 
for Fiscal year (tons) 

Total Weight Miles 
Swept (Miles) 

63 4320 
 
 

Total Weight Collected 
for Fiscal year (tons) 

Sweeping Frequency (i.e. 2 times per 
month) 

Percentage Collected Material Type 

Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial Residential 
 
Soil 

         
 

 
Leaves 

         
 

 
Trash/Debris 

         
 

 
 
How is the % determined? Determined 
Estimates  
Studies  
Others  
 
 
Question Yes/No How Often By What Means 
 
Parking restrictions for street sweeping? 

 posted days  enforcement 
 

 
Activities Monitored for adherence to 
manufacturer's specifications for optimal 
equipment performance? 

   
 

 
Are streets inspected for sweeper 
effectiveness? 

 monthly visual 
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C-5.A.6 Household Hazardous Waste Collection  
 
 
Question Yes/No How Many Times Per Year 
Does your jurisdiction hold any toxic roundup or household 
hazardous waste collection days? 

 3 

 
 
The City initiated the following programs and events during FY 2004-05 and continued during 
this reporting period: 
 

• Small Electronics Recycling Program – Receptacles were placed at City Hall and the 
Aliso Viejo Library for the collection and recycling of used batteries and small electronic 
devices such; as calculators, cell phones, PDAs, and hand-held game units.  A press 
release regarding the collection boxes was released on the City’s website and through E-
News. 

 
• Electronic Waste Collection Events – The City hosted Electronic Waste Collection 

Events on November 9, 2005, February 4, 2006 and May 13, 2006.  Approximately 3.5 
tons of electronics were recycled.  Educational materials were disseminated on the effects 
of improper electronic disposal on the environment. 

 
 
If yes, please also fill out the table below categorizing your waste.  
 
Category – Type of Waste Amount of Waste 

Collected (Pounds) 
Flammable & Poison - Flammable Solid/Liquid  
Flammable & Poison - Bulked Flammable Liquids  
Flammable & Poison - Oil-Based Paint  
Flammable & Poison - Poison (Excl aerosols)  
Flammable & Poison - Reactive & Explosive  
Acid - Inorganic Acid  
Acid - Organic Acid  
Base - Inorganic Acid  
Base - Organic Acid  
Oxidizer - Neutral Oxidizer  
Oxidizer - Organic Peroxides  
Oxidizer - Oxidizing Acid  
Oxidizer - Oxidizing Base  
PCB Containing - PCB Containing Paint  
PCB Containing - Other PCB Waste  
Aerosol - Corrosive Aerosols  
Aerosol - Flammable Aerosols  
Aerosol - Poison Aerosols  
Reclaimable - Antifreeze 212 
Reclaimable - Car Batteries  
Reclaimable - Fluorescent Bulbs  
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Reclaimable - Latex Paint  
Reclaimable - Motor Oil/Oil Products 3388 
Reclaimable - Oil Filters  
Reclaimable - Mercury (Metallic)  
Other - Medical Waste  
Other - Household Batteries 100 
Other - Other 28233 
Abestos  
 
 
Does your 
jurisdiction 
participate in used 
oil grant? 

Grant 
Begins on  

Grant 
Ends on 

Have you 
quantified the 
amount of oil 
collected as part of 
the grant? 

Motor 
Oil/Oil 
Products 
Collected 

Oil Filters Collected 

 
 

7/1/05 6/30/06  28,397  
 

 
 
The City continued the implementation of E-Waste Recycling and Hazardous Waste Collection 
events. 
  
C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.   Fertilizer Management 
 
Question Yes/No Specify (if needed) 
Did a city personnel apply fertilizers in your jurisdiction?  

 
 

Did a contractor apply fertilizers in your jurisdiction?  
 

 

Did a city personnel determine which type of fertilizer to 
use? 

 
 

 

Did a contractor determine which type of fertilizer to use?  
 

 

Did a city personnel determine the fertilizer application 
rates? 

 
 

 

Did a contractor determine the fertilizer application rates?  
 

 

Did a city personnel determine the timing of fertilizer 
applications? 

 
 

 

Did a contractor determine the timing of fertilizer 
applications? 

 
 

 

Did a city personnel determine the application methods of 
fertilizers? 

 
 

 

Did a contractor determine the application methods of 
fertilizers? 

 
 

 

Did a city personnel store the fertilizers?  
 

 

Did a contractor store the fertilizers?  
 

 

Are slow-release fertilizers utilized within your   
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jurisdiction?  
Are fertilizer applications based on results from soil 
analysis? (if yes, specify) 

 
 

Annual soil testing for nutrient content 
is done prior to the growing season. 

Do you calibrate the spreader used to apply the fertilizer? 
(if yes, specify) 

 
 

Contractor is responsible. 

If Yes, How is calibration done? (Please specify)  
 

The City's contractor calibrates using 
the Catch Pan methodology. 

Did you or your contractor have any large spills of 
fertilizers in your jurisdiction in the last year? (If yes, 
explain the circumstances and steps taken to mitigate the 
situation). 

 
 

 

How do you typically clean up small spills of fertilizers? 
(Please specify) 

 
 

By sweeping  fertilizers off the 
hardscape and placing it  back into the 
fertilizer container. 

Last reporting year, how many acres of land were treated 
with fertilizers? (Please specify) 

 
 

6 acres 

 
 

Brand Name Nitrogen Phosphorus Potassium Total Amount Applied 
(lbs) 

NitraKing 22 3 9 850 
 
Please list the types and quantities of fertilizers that were applied in your jurisdiction during the 
last fiscal year.  If both city personnel and contractors apply fertilizers, please provide 
information for each of them. 
 
B. Pesticide Management 
 
Question Yes/No Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)   
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?   
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   
Do you monitor Insects/Mites: Others? (Specify)   
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   
Do you monitor Diseases: Other? (Specify)   
Do you monitor for biological control activity, e.g. 
presence of lacewings, holes in aphids? 
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Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative Extension?   
Do you identify pests from Internet?   
Do you identify pests from Pest Control Advisor?   
Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)   
Did a city personnel apply insecticides/miticides in your 
jurisdiction? 

  

Did a contractor apply insecticides/miticides in your 
jurisdiction? 

  

Did a city personnel apply herbicides in your jurisdiction?   
Did a contractor apply herbicides in your jurisdiction?  Spot treatment (Round-up) 
Did a city personnel apply fungicides in your jurisdiction?   
Did a contractor apply fungicides in your jurisdiction?   
Did a city personnel apply molluscides (i.e. snail baits) in 
your jurisdiction? 

  

Did a contractor apply molluscides (i.e. snail baits) in your 
jurisdiction? 

  

CITY PERSONNEL APPLICATORS ONLY: How many 
people under your supervision apply or handle pesticides? 

  

CITY PERSONNEL APPLICATORS ONLY: How many 
of these have Qualified Applicators Licenses or 
Certificates from the state? 

  

CITY PERSONNEL APPLICATORS ONLY: How many 
have been formally trained in pesticide safety? 

  

Do you calibrate the equipment used for the application of 
pesticides? 

 Contractor 

If yes, how is calibration performed? (each application, 
every 1-5 applications, once a year, or other). 

 Contractor calibrates equipment for each 
application 

If yes, how is the calibration performed? (Test application 
on small area, estimate coverage, setting on 
sprayer/spreader, or other). 

 Test on a small area, estimated coverage, 
spray/spreader calibration 

Do you have written procedures in place to deal with 
pesticide spills? 

 Spill Response Plan 

Did you or your contractor have any large spills of 
pesticides in your jurisdiction in the last year? If yes, 
explain the circumstances and the steps taken to mitigate 
the situation. 

  

Do you typically clean up small spills of pesticides by 
Containing/Absorbing? 

 If in liquid form 

Do you typically clean up small spills of pesticides by 
Sweeping? 

 If in granular form 

Do you typically clean up small spills of pesticides by 
Washing? 

  

With the left over pesticide from an application, do you 
store for the next job? 

 Contractor takes pesticide back to their 
storage unit in San Juan Capistrano 

With the left over pesticide from an application, do you 
dispose of pesticide by spraying on appropriate location? 

  

With the left over pesticide from an application, do you ... 
(Please specify). 

  

The location where you rinse your spray equipment 
(backpack, truck-mounted, etc...) is at the site of 
application. 
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The location where you rinse your spray equipment 
(backpack, truck-mounted, etc...) is your own facility. 

  

The location where you rinse your spray equipment 
(backpack, truck-mounted, etc...) is  ... (Please specify). 

 Contractor's Maintenance Yard (San Juan 
Capistrano) 

The location where you clean vehicles used to transport 
pesticides is at your own facility. 

  

The location where you clean vehicles used to transport 
pesticides is at a commercial facility. 

  

The location where you clean vehicles used to transport 
pesticides is at the application site. 

  

The location where you clean vehicles used to transport 
pesticides is ... (Please specify). 

 Contractor's Maintenance Yard (San Juan 
Capistrano) 

When pesticides land of-target (i.e. on sidewalks and 
streets), you sweep/blow. 

 Contain and then either sweep or absorb 

When pesticides land of-target (i.e. on sidewalks and 
streets), you wash. 

 Absorb with dry material 

When pesticides land of-target (i.e. on sidewalks and 
streets), you do nothing. 

  

Last reporting year, how many acres of land were treated 
with pesticides? (Please specify). 

 None 

How many acres of insecticides/miticides were applied?  No insecticides/miticides were applied 
during FY2005-06. 

How many acres of herbicides were applied?  Only spot treatments of Round-up 
How many acres of fungicides were applied?  No fungicides were applied during 

FY2005-06. 
How many acres of molluscides (i.e. snail baits) were 
applied? 

 No molluscides were applied during 
FY2005-06. 

 
 
Please list the types and quantities of pesticides that were applied in your jurisdiction during the 
last fiscal year.  Please obtain this information directly from pesticide use reports submitted to 
the Agricultural Commissioner.  If city personnel and contractors apply pesticides, please 
provide information for both. 
 
     Category of 

Pesticide 

Brand Name EPA Registration 
Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 

I II III IV 

Round-Up 524-475 41 3 gallons     
 

 
 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
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Question Yes/No Specify (if needed) 
Does your jurisdiction have a written Integrated Pest Management (IPM) 
policy? 

  

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or actions taken to correct a 
problem? 

  

When pesticides are used, do you primarily use those with the signal word 
"Caution" 

  

Did you complete the IPM Positive Points Survey sent to you in April 
2005? 

 N/A 

An alternative to pesticides was used: Weeds - Hand weeding/hoeing   
An alternative to pesticides was used: Weeds - Mulch for suppression   
An alternative to pesticides was used: Weeds - Fabric for suppression   
An alternative to pesticides was used: Weeds - Adjust mowing height   
An alternative to pesticides was used: Weeds - Improve drainage (wet 
areas) 

  

An alternative to pesticides was used: Weeds - Flaming   
An alternative to pesticides was used: Weeds - Landscape design   
An alternative to pesticides was used: Weeds - Other (Please specify)   
An alternative to pesticides was used: Diseases - Irrigation   
An alternative to pesticides was used: Diseases - Plant selection   
An alternative to pesticides was used: Diseases - Pruning   
An alternative to pesticides was used: Diseases - Fertilization   
An alternative to pesticides was used: Diseases - Landscape design   
An alternative to pesticides was used: Diseases - Other (Please specify)   
An alternative to pesticides was used: Insects - Biological control   
An alternative to pesticides was used: Insects - Plant selection   
An alternative to pesticides was used: Insects - Pruning   
An alternative to pesticides was used: Insects - Physical Removal   
An alternative to pesticides was used: Insects - Landscape Design   
An alternative to pesticides was used: Insects - Other (Please specify)   
Do you have a designated IPM contact for your jurisdiction?  If so, please 
specify the name and number. 
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C-6.0 Public Education 
 
C-6.1 Introduction  
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permits sets a high expectation for 
the performance of the public education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program  
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus  
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following: 
 
Public Education Material Distribution 
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The City made educational materials available to its residents at the following public 
facilities:  
 
Available Materials 
The following materials in English are made available to the public:  
 
- The Ocean Begins at Your Front Door  
- Do You Know Where The Water in Your Storm Drain Goes?  
- Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
- Help Prevent Ocean Pollution: Household Tips 
- Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
- Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
- Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
- Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
- Help Prevent Ocean Pollution: Tips for Pet Care 
- Help Prevent Ocean Pollution: Tips for Pool Maintenance 
- Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
- Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
- Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
- Help Prevent Ocean Pollution: Tips for Mobile Detailing 
- Water Quality Guidelines for Permitted Lot and Pool Drains  
- Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  
 
The following materials in Spanish are made available to the public:  
 
- Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
- Help Prevent Ocean Pollution: Household Tips 
- Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
- Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
- Help Prevent Ocean Pollution: Tips for Pet Care 
- Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
- Help Prevent Ocean Pollution: Tips for Pool Maintenance 
- Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
- Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
 
POSTERS 
 
- BMP Poster for Food/Restaurant Industry 
- BMP Poster for Auto Repair Industry 
 
 
OTHER 
 
- Construction Runoff Guidance Manual 
- Project Pollution Prevention magnets   
 
Employee Training and Outreach: 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
The following employee training and outreach were made available to employees during the reporting year. 
 
- Help Protect Water Quality - Tips for Disposing of Household Hazardous Waste 

0031670



 
SECTION C-6, Public Education 

Orange County Stormwater Programs  C-6-3 November 10, 2006 
DAMP Appendix C-6 

- Help Protect Water Quality - Tips for Maintaining Your Car 
- Help Protect Water Quality - Tips for Pet Care  
- Help Protect Water Quality - Tips to Prevent Urban Runoff 
- Help Protect Water Quality - Tips for Your Yard  
- Spring into Cleaning! Tips for Using and Disposing of Hazardous Household Materials 
- What's Summer without the Beach ?  
- By Reducing Urban Runoff At Home, You Can Protect Water Quality 
- Conducted training sessions  
- Attended seminars or workshops 
- Sent educational emails     
 
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
The following education and public outreach was made available to site contractors/developers during the 
reporting year: 
 
- Distributed BMP fact sheets and/or Construction Runoff Guidance Manual  with permits;  
- Distributed BMP fact sheets and/or Construction Runoff Guidance Manual at construction sites ; and 
- Conducted seminars or workshops 
   
 
 
Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
The following public education and outreach was made available to industrial site owners and operators 
during the reporting year: 
 
- Mailed brochures to industrial site owners/operators . 
- Distributed BMP information to owners and operators during inspections ; 
- Provided information with applications for business licenses or permits. 
- Conducted seminars or workshops   
 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
The following education and outreach was made available to commercial site owners and operators during 
the reporting year: 
 
- Provided information about BMPs and regulations with business licenses or permits . 
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- Mailed or delivered brochures. 
- Distributed information and educated owners and operators during inspections 
- Conducted seminars or workshops   
 
 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
 
Outreach Initiatives 
The following education and outreach was provided to the residential community, general public, and 
school children during the reporting year: 
 
- Published information about urban runoff and stormwater pollution issues on the City’s website . 
- Published newsletter articles about urban runoff and stormwater pollution issues in the City’s local 
newspaper. 
- Participated in community events by hosting a booth with information and promotional materials. 
- Participated in and promoted clean-up events such as the Annual Inner Coastal & Watershed Cleanup 
Day. 
- Presented information to community or social groups. 
- Provided information via mail to residents. 
     
 
 
The following initiatives targeted schools: 
 

Schools Initiatives 
The following school initiatives were provided during the reporting year: 
 
- Provided stormwater educational materials and give-aways to schools or school districts . 
- Provide stormwater pollution prevention presentation to schools in the classroom. 
- Provide stormwater pollution prevention information at school outreach events. 
- Used the Enviroscape model to teach students the effects of urban & stormwater runoff on the 
environment.     

 
 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 
The following outreach was achieved with Quasi-Governmental Agencies/Districts during the 
reporting year: 
 
- Formed partnerships with agencies to help distribute information through means such as billing 
inserts 
- Formed partnerships with agencies to conduct joint outreach 
- Formed partnerships with agencies to produce joint outreach materials 
- Formed partnerships with agencies with a common message   
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C-6.4  Public Participation 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
 

Public Participation 
Please refer to Public Education and Outreach Program Summary Attachment 4. 
  

 
 
 
C-6.5 Program Effectiveness Assessment  
 
For C-6.5, Program Effectiveness Assessment, Table 1 (Program Effectiveness 
Assessment), the City has made a major impact on stormwater pollution prevention 
through the Educational and Outreach Program Component.  However, the City can not 
quantify the number of impressions that were made during the reporting period. 
 
Through its own public education effort, the City made the following number of impressions during the 
reporting period:  

100 
 
 
C-6.6 Public Education Modifications 
 
The program modifications that will be made to the Public Education section of the 
City’s LIP include the following: 
 
In the fall of 2005, the City initiated a Citywide curbside green waste recycling program 
(3 can system), a 100% Commercial Material Recovery Facility Program, household 
hazardous waste events, bulky item pick-up, neighborhood clean-up events and held 
electronic waste collection events.   
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C-7-1

C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction  
 
One of the most important responsibilities of the City is to provide a framework for 
decision making for the planning and permitting of new development and redevelopment 
within the City’s jurisdiction.  This framework ensures that both new development and 
redevelopment occur in an organized and orderly fashion that reflects the vision and 
needs of the community, assesses the environmental issues associated with the proposed 
changes, and provides a regulatory framework to ensure that standards set by the City are 
implemented.   
 
In May 1997, the County, prior to the incorporation of the City of Aliso Viejo certified to 
the San Diego Regional Board that it was implementing the new development and 
redevelopment water quality requirements developed with the Principal Permittee and 
other Permittees as Appendix G of the 1993 DAMP. Since that time all new development 
and redevelopment in the City has occurred in conformance with Appendix G resulting in 
BMPs being implemented for water quality improvement in many projects. 
  
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a 
greater focus on the protection of water bodies and a more rigorous application of BMPs 
in development and redevelopment projects. The City has supported the Principal 
Permittee in developing a model program to guide compliance with these requirements 
(see DAMP, Section 7).    
 
C-7.2  Organization Structure  
 
The key staffs responsible for overseeing, implementing, and enforcing the new 
development and redevelopment program element were identified in an Organization 
Chart (Figure A-7-1) of the City’s Local Implementation Plan (LIP). 
 
During the reporting period, there were no changes made to the organization chart. 
 
 
C-7.3 General Plan Assessment and Amendment  
 
The City did not identify any General Plan elements that needed to be revised 
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C-7.4 Environmental Review Process  
 
As described in the City’s LIP, the City utilizes a City-customized CEQA checklist 
during the project environmental review process.  Listed below are the revisions to the 
CEQA checklist in which the City utilizes: 
 
The City did not identify any needed revision to the CEQA checklist it utilizes. 
 
 
C-7.5 Development Project Review, Approval and Permitting Process  
 
C-7.5.1 Conditions of Approval 
 
 
During this reporting period, the Conditions of Approval for the City are as follows:   
 
The City did not identify any needed revision to its standard conditions of approval 
during this reporting period. 
  
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
For C-7.5.2, Water Quality Management Plans, Table 3 - Table C-7.1(B), please refer to 
FY 05-06 Approved WQMPs, Attachment 4.  
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
The City follows the County's Model WQMP.  
 
During this reporting period the City received eight Final WQMPs for review and 
approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP   
Final WQMP 8 8 
 
 
Table C-7.1 below provides project information for Final WQMPs that were approved 
during the reporting period.   
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In reviewing WQMPs, the City found that the three most common deficiencies requiring 
that an applicant’s WQMP be revised before it could be approved were: 
 

Deficiency Text Summarizing Each Common Deficiency 
1 Lack of long term Operations and Maintenance 

protocols for structural and non-structural BMPs 
2 Completely and accurately describing where 

facilities will be located, what activities will be 
conducted and where on the site, what kinds of 
materials and products will be used, how and where 
materials will be received and stored, and what 
kinds of wastes will be generated. 

3 Identifying  the appropriate BMPs for the pollutants 
of concern 

 
Table C-7.1 part A 
Watershed – Field Name Value 

Aliso Creek - Industrial Development (acres) 0 
Aliso Creek - Commercial Development (acres) 6 
Aliso Creek - Residential Development (acres) 2 

Aliso Creek - Development (acres) 60 
Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N1. Owner, Tenant, 

Occupant Education 
8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N2. Activity 
Restrictions 

7 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N3. Common Area 
Landscape 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N4. BMP 
Maintenance 

7 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N5. Title 22 CCR 
Compliance 

3 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N6. Local Water 
Quality Permit 

2 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N7. Spill 
Contingency Plan 

5 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N8. Underground 
Storage Plan 

0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N9. Hazardous 
Materials Disclosure 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N10. Uniform Fire 
Code 

6 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N11. Common Area 
Litter Control 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N12. Employee 
Training 

6 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N13. Loading Dock 
Good Housekeeping 

4 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N14. Common Area 
Catch Basin Inspection 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N15. Street Sweeping 
Private Streets & Parking Lots 

5 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N17. Retail Gasoline 
Outlets 

0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Storm Drain System 8 
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Stenciling/Signage 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor Material Storage 

Area 
3 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Trash Storage Areas 7 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Efficient Irrigation 

Systems & Landscape Design 
6 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Protect Slopes & 
Channels 

4 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Loading Dock Areas 2 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Maintenance Bays 1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Vehicle Wash Areas 1 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor Process Areas 1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Equipment Wash Areas 1 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Fueling Area 0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Hillside Landscaping 1 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Wash Water Controls for 

Food Prep Areas 
3 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Community Car Wash 
Racks 

0 

Aliso Creek - Selected Treatment Control BMPs - Biofilters 2 
Aliso Creek - Selected Treatment Control BMPs - Detention Basins 0 

Aliso Creek - Selected Treatment Control BMPs - Infiltration Basins 2 
Aliso Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands 0 

Aliso Creek - Selected Treatment Control BMPs - Filtration 4 
Aliso Creek - Selected Treatment Control BMPs - Hydrodynamics Separation Systems 3 

Aliso Creek - Selected Treatment Control BMPs - Regional or Watershed BMPs 0 
Aliso Creek - Site Design BMPs  

Laguna Coastal Streams - Industrial Development (acres) 0 
Laguna Coastal Streams - Commercial Development (acres) 0 
Laguna Coastal Streams - Residential Development (acres) 0 

Laguna Coastal Streams - Development (acres) 0 
Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N1. 

Owner, Tenant, Occupant Education 
0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N2. 
Activity Restrictions 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N3. 
Common Area Landscape 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N4. BMP 
Maintenance 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N5. Title 
22 CCR Compliance 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N6. 
Local Water Quality Permit 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N7. Spill 
Contingency Plan 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N8. 
Underground Storage Plan 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N9. 
Hazardous Materials Disclosure 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N10. 
Uniform Fire Code 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N11. 
Common Area Litter Control 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N12. 0 
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Employee Training 
Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N13. 

Loading Dock Good Housekeeping 
0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N14. 
Common Area Catch Basin Inspection 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N15. 
Street Sweeping Private Streets & Parking Lots 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control BMPs - N17. 
Retail Gasoline Outlets 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Storm Drain 
System Stenciling/Signage 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Outdoor 
Material Storage Area 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Trash Storage 
Areas 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Efficient 
Irrigation Systems & Landscape Design 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Protect 
Slopes & Channels 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Loading 
Dock Areas 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Maintenance 
Bays 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Vehicle Wash 
Areas 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Outdoor 
Process Areas 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Equipment 
Wash Areas 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Fueling Area 0 
Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Hillside 
Landscaping 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Wash Water 
Controls for Food Prep Areas 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs - Community 
Car Wash Racks 

0 

Laguna Coastal Streams - Selected Treatment Control BMPs - Biofilters 0 
Laguna Coastal Streams - Selected Treatment Control BMPs - Detention Basins 0 
Laguna Coastal Streams - Selected Treatment Control BMPs - Infiltration Basins 0 
Laguna Coastal Streams - Selected Treatment Control BMPs - Wet Ponds or Wetlands 0 
Laguna Coastal Streams - Selected Treatment Control BMPs - Filtration 0 
Laguna Coastal Streams - Selected Treatment Control BMPs - Hydrodynamics Separation 
Systems 

0 

Laguna Coastal Streams - Selected Treatment Control BMPs - Regional or Watershed BMPs 0 
Laguna Coastal Streams - Site Design BMPs  
 
Table C-7.1 part B 
Watershed – Field Name Value 
Aliso Creek - # of New Development Projects 8 
Aliso Creek - # of Re-Development Projects 0 
Aliso Creek - # of  WQMPs Approved 8 
Laguna Coastal Streams - # of New Development Projects 0 
Laguna Coastal Streams - # of Re-Development Projects 0 
Laguna Coastal Streams - # of  WQMPs Approved 0 
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C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are 
minimum requirements for all construction sites, the City has used the following 
mechanism(s): 
 
The City utilizes the following mechanisms to ensure that all applicants for building or 
grading permits understand that there are minimum requirements for all construction 
sites; 
- Plan checks 
- Statements on building/grading permit application 
- Standard notes and specifications  
 
To ensure that all applicants for building or grading permits for sites of one acre or more 
(1) have submitted a Notice of Intent (NOI) to the State Water Resources Control Board, 
and (2) understand that a Stormwater Pollution Prevention Plan (SWPPP) must be 
completed and onsite before any commencement of any construction activities, the City 
has used the following mechanism(s): 
 
The City utilizes the following mechanisms to ensure that all applicants are aware of NOI 
submittal and SWPPP preparation: 
- Plan checks 
- Statements on building/grading permit application 
- Standard notes and specifications   
 
C-7.6 Water Quality Management Plan (WQMP) Preparation 
   
During the reporting period, the City did not identify any needed revisions to its WQMP 
requirements. 
 
 
 
C-7.7 Post Construction BMP Inspection and Verification 
 
The City has initiated the verification of BMP implementation and maintenance for 
Projects with approved project-specific WQMPs as shown in the table that follows. 
 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of WQMPs 
Verified 

No. of WQMPs 
Satisfactorily 
Implemented 

No. of WQMPs 
Not Satisfactorily 
Implemented 

 
No. of WQMPs 
Verified 

Inspection/Surveys 8 8 0 8 

Self Certification     
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Other     

 
Of those project-specific WQMPs that were verified, the City took enforcement actions 
as shown in the table that follows.  
 
 Type of Enforcement Action Number 
1. verbal warnings 6 
2. letter of non-compliances 4 
3. written notice of violations 5 
4. follow-up inspections 15 
5. admin. fines 1 
 
In verifying Project WQMPs for BMP implementation and ongoing operations and 
maintenance, the City found that the three most common deficiencies warranting 
enforcement actions were: 
 

Deficiency Most Common Deficiencies 
1 Lack of resources for operation and maintenance activities. 
2 Unqualified personnel conducting operations and maintenance activities. 
3 Lack of preparation in having erosion control measures implemented prior to the rainy 

season. 
 
 
C-7.8 Training and Outreach 
 
The City developed Refuse Standards for new commercial developments.  The standards 
require all new commercial developments to have a specific refuse capacity (cubic yards) 
based on the square footage and the use of the commercial establishment.  These 
standards will eliminate or substantially reduce the problem of overflowing trash from 
undersized refuse enclosures.   
 
City staff having implementation responsibility related to new development and 
redevelopment received the following training during the previous reporting period. 
 
  
Title of Workshop or 
Training Module 

Training 
Sponsored or 
Conducted By 

Date of 
Training 

Attendee 
Name 

Attendee Department 

Construction site 
inspection 

City of Aliso 
Viejo 

4/3/2006  Weldon 
Smith, Charlie 
Holstein 

Public Works, Planning, 
Building & Safety 

New Development PFRD 6/6/2006 Moy Yahya Public Works 
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Additionally, the City provided educational materials to all construction site and 
conducted special education or outreach activities for developers, engineers/architects, 
and construction/general contractors to promote awareness of stormwater quality issues 
and requirements.  The education or outreach activities conducted and the number of 
attendees or number distributed are shown in the table below. 
 

Name or Title – Education/Outreach Activity Number of Attendees Number of Education 
Materials Distributed 

Water Quality Management Workshop 5 12 

Water Quality Management Workshop 35 175 

 
 
C-7.9 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, 
the City has modified Section A-7 of the City’s LIP to include the following document: 
 
The City has developed guidelines for Preliminary Water Quality Management Plans 
(WQMPs) which are provided to the developers prior to the submittal of their plans. The 
guidelines include a Project Categorization Checklist. Information provided in this 
checklist will help environmental planners and engineers assess the potential for 
significant environmental impact and the type of storm water plans required for each 
development and redevelopment project (a copy pf the guidelines is included in 
Attachment 4).  
 

 
 
 
 
 
 
 
 
 
 

0031682



 
SECTION C-8, Construction 

Orange County Stormwater Programs   November 10, 2006 
DAMP Appendix C-8 

C-8-0

 
 
 
 
 
 
 
 
 
 

SECTION C-8 
 
 
 

CONSTRUCTION 
 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
 

0031683



 
SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-1 November 10, 2006 
DAMP Appendix C-8 
 

 
C-8.0 Construction  
 
C-8.1 Introduction  
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities.  
 
C-8.1.1 Overall Program Management 
 
Through the submittal of an Organization chart, the City identified the Department(s) 
responsible for the implementation of this stormwater program element.   
 
During the reporting period, there were no changes made to the organization chart.   
 
C-8.2    Inventory of Construction Sites 
 
The City has developed a watershed based inventory of the identified construction sites 
within the City’s jurisdiction.  Summaries of the construction inventory are provided 
below.   
 
  
 
Watershed Summary: 
Watershed Private Projects Public Projects 

for Santa Ana 
Region 

Public Projects 
for San Diego 
Region 

Total for all categories for 
current reporting year 

Aliso Creek 43 0 1 44 
Laguna Coastal 
Streams 

5 0 0 5 

 
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory and 
map is included as an Attachment 5 to this report. 
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C-8.3 Prioritization of Construction Sites  
 
 
The City of Aliso Viejo prioritized the construction sites as high, medium or low based 
on their respective threat to water quality.  Summaries of the prioritizations are provided 
below.   
 
Jurisdictional Summary 
Construction Site Prioritizations Total Public Project Sites Total Private Project Sites 
- Mandatory high priority sites 0 6 
- Sites subject to General Construction Permit 0 6 
- Sites with a high potential for or history of non-
stormwater discharges 

0 0 

- Site tributary to and within 500 feet of an ASBS 0 0 
- Tributary to 303(d) water body where site 
generates the pollutant 

0 1 

- Sites within, directly adjacent to or discharging 
directly to an ESA 

0 1 

Number of mandatory high priority sites 1 6 
Number of medium priority sites 0 0 
Number of low priority sites 0 43 
Total Number of Sites 1 49 
 
There was a decrease in the inventory numbers compared to the previous reporting year 
as there were less construction sites.  
 
Watershed Summary 
Watershed Number of 

High Priority 
Sites 

Number 
of 
Medium 
Priority 
Sites 

Number of 
Low Priority 
Sites 

Total Number of Sites 

Aliso Creek 6 0 38 44 
Laguna Coastal Streams 0 0 5 5 
 
There was a decrease in the inventory numbers compared to the previous reporting year 
as there were less construction sites.  
 
The construction prioritization is updated on an ongoing basis and provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated 
inventory with the prioritizations is included as an Attachment 5 to this report. 
 
C-8.4    BMP Fact Sheets for Construction Projects  
 
 
BMP fact sheets have been developed and included as a part of the Construction 
program.  The fact sheets include a description of specific BMPs for common 
construction activities that may discharge pollutants and provides a focus on the Pollution 
Prevention measures that the facility should implement.  The activity based Construction 
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fact sheets that were developed are fact sheets from the 2003 edition of the California 
Stormwater Quality Association Stormwater Best Management Practice Handbook-
Construction and are included as an attachment to the City’s LIP. 
 
There were no changes made to the BMP Fact Sheets during the reporting period.  
 
C-8.5    Documentation Requirements  
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
 
Watershed Summary 

Watershed Number of Reports 
Made to the Board 

Aliso Creek 0 
Laguna Coastal Streams 0 

 
 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
See Text 1.    
 
Watershed Summary 

Watershed Number of Reports 
Made to the Board 

Aliso Creek 0 
Laguna Coastal Streams 0 

 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements  
 
The City of Aliso Viejo inspected the construction sites at the frequency determined by 
the priority ranking assigned to each facility as identified in the LIP.  The inspections 
generally include a review of BMP implementation through the erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices 
on a site and evidence of past or present unauthorized non-stormwater discharges.   
 
The City of Aliso Viejo inspects all construction sites at the frequencies stated in the 
table below from the City’s LIP. 
 

Construction Site Priority Rainy Season                 (October 
1-April 30) 

Dry Season                          (May 
1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 
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*Or, monthly for any site that the County certifies in a written statement to the 
SDRWQCB all of the following (certified statements may be submitted to the San Diego 
Regional Board at any time for one or more sites): 

• City has record of construction site’s Waste Discharge Identification Number 
(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit;  

• City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); 

• City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and 

• City finds that the SWPPP is being properly implemented on site. 

 
 
In addition, if there is evidence of non-compliance, the City re-inspects the site once a 
month at a minimum in order to ensure that they are brought back into compliance.  After 
they are in compliance, the site is inspected once every four months for the next calendar 
year. 
 
The number of inspections completed during the current reporting year is presented 
below.   
 
Jurisdictional Summary 

Facility Category Number of Sites Inspected During the  Reporting Period 
 High Med Low 
Private Projects 5 0 43 
Public Projects-Santa Ana Region 0 0 0 
Public Projects-San Diego Region 1 0 0 
new category 0 0 0 
another row 0 0 0 
sdfsdfsdfsf 0 0 0 
Total  6  

 
43 

 
  
The number of non-compliant sites identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Watershed Summary 

Watershed Number of Construction Sites Out of 
Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

Aliso Creek 14 14 
Laguna Coastal Streams 2 2 
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Enforcement 
 
The City of Aliso Viejo’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s adopted Ordinance No. 2003-054 and the 
countywide accompanying Enforcement Consistency Guide (DAMP Section 4.0).  The 
enforcement mechanisms available are summarized in this section and detailed in the 
City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of repeated 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period.   
 
Watershed Summary 
 

Administrative Remedies Criminal Remedies 
Watershed # Educational 

Letters 
# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  Orders 

Misdemeanor, 
Infraction 

Aliso Creek 0 0 14 0 0 
Laguna 
Coastal 
Streams 

0 0 2 0 0 

 
 
C-8.7    Training and Outreach  
 
 
Training 
 
The City of Aliso Viejo conducted and/or participated in Principal Permittee sponsored 
training to assist responsible municipal staff in understanding the Construction Program.  
The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number of 
Attendees 

PFRD Stormwater IC/ID  7/26/2005 1 
PFRD Stormwater Water Quality 

Workshop  
2/15/2006 1 

PFRD Stormwater Stormwater Water 3/17/2006 2 
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Treatment 
PFRD Stormwater IC/ID  3/30/2006 2 
PFRD Stormwater IC/ID  5/3/2006 1 
 
Training Conducted by City Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number of 
Attendees 

Public Works Environmental 
Division 

Construction Site 
Inspection 

3/30/2006 2 

 
 
 
Title of workshop 
or Training 

Date Attended Sponsoring 
Organizations 

Staff 
Participated by 
Providing a 
Presentation 

Name Department 

Public Works 
BMPs 

3/17/2006 LA DPW  Moy Yahya Public Works 

 
 
 
 
 
As indicated above the City of Aliso Viejo conducted/participated in seven training 
sessions during the current reporting year.  These training sessions reached a total of 5 
municipal staff.   
 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Aliso Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
The program modifications that will be made to the Construction section of the City’s 
LIP include the following: 
 
The City is in a process of developing Guideline for Preliminary Water Quality 
Management Plan for new construction projects.  
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C-9.0 Existing Development 
 
C-9.1 Introduction  
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2 Industrial Program  
 
C-9.2.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
There were no changes made to the organization chart during this reporting period.   
 
C-9.2.2    Inventory  
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional Summary 
 

Total Number of Industrial Facilities 
 

Number of Industrial 
Facilities - Without 
General Industrial Permits 

Number of Industrial 
Facilities With General 
Industrial Permits 

43 41 2 
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Watershed Summary  
Watershed Number of Industrial Facilities in 

Watershed  
Aliso Creek 43 
Laguna Coastal Streams 0 
 
  
The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The inventory includes relevant information on 
ownership, SIC and/or NAICS codes, General Industrial Permit WDID# (if any), size, location, 
etc. The updated inventory and map is included Attachment 6 to this report.  
 
The updated industrial inventory is located as "Industrial Site/Source Inventory Attachment 6. 
The number of industrial facilities decreased from the previous reporting year due to relocation 
of the business.   
 
C-9.2.3    Prioritization 
 
See Industrial Facility Inventory (Attachment 6)  
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of Facilities 

Mandatory high priority facilities 2 

- Facilities subject to General Industrial Permit 2 

- Section 313 Title III Sara 0 

- Facilities with a high potential for or history 
of non-stormwater discharges 

0 

- Facilities tributary to and within 500 feet of 
ASBS 

0 

- Tributary to 303(d) water body where site 
generates the pollutant 

0 

- Facilities within, directly adjacent to or 
discharging directly to an ESA 

0 

- Number of mandatory high priority facilities 2 

- Number of "other" high priority facilities 0 

- Number of medium priority facilities 41 

- Number of low priority facilities 0 

Total Number Of Facilities 43 
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The prioritization numbers decreased from the previous reporting year due to relocation of the 
business.  
 
Watershed Summary – Industrial Facility Prioritizations  
 
Watershed 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low priority 
facilities 

Total 
Number of 
Facilities 

Aliso Creek 2 41 0 43 

Laguna Coastal Streams 0 0 0 0 

Total Number of facilities 2 0 41 43 
 

 
The prioritization numbers decreased from the previous reporting year due to relocation of the 
business.      
 
The industrial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.2.2).   
 
C-9.2.4    Monitoring    
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 

Total Number of Industrial Facilities  Number of Facilities that Conducted Water Quality 
Monitoring During the Reporting Period 

2 2 
 
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
 
There were no changes made to the BMP Fact Sheets during the reporting year.  
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C-9.2.6    Inspections 
 
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The City inspected all of the high priority industrial sites once by November 15, 2003.  
Subsequently, the City is inspecting all of the high priority sites once per year, all medium sites 
once every two years and all low priority sites once per permit cycle.   
 
In addition, if there is evidence of non-compliance with the Water Quality Ordinance, (see LIP 
A-4.0), the City re-inspects the facility once a month, at a minimum, in order to ensure that the 
facility is brought back into compliance.  After they are in compliance the facility is inspected 
once every four months for the next calendar year. 
 
The number of inspections completed during the current reporting year is presented below.   
 
The City inspects the high priority industrial sites annually and the medium and low priority sites 
as needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).    
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the  Reporting Period Total Number of Facilities High Med Low 
2 2 0 0 

 
 
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
 

Watershed Number of Facilities 
Out of Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

Aliso Creek 2 2 
Laguna Coastal Streams 0 0 
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C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspectors use their best professional judgment and decide how much time to allow the 
owner/operator to correct the problem.   
 
Based on the results of the inspections conducted, a summary of the status of the BMP 
implementation is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with  
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities With  
No BMPs  

Aliso Creek 37 8 0 
Laguna Coastal Streams 0 0 0 
 
 
  
C-9.2.8    Enforcement   
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
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Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 3 4 0 0 0 
Laguna 
Coastal 
Streams 

0 0 0 0 0 

 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 

Watershed Number of Reports 
Made to the Board 

Aliso Creek 0 
Laguna Coastal Streams 0 

 
 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
 
C-9.3 Commercial Program  
 
C-9.3.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
There were no changes made to the organization chart during the reporting year.   
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C-9.3.2    Inventory  
 
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
Commercial Site/Source Total 

Number of 
Sites  

Aliso Creek - Automobile mechanical repair, maintenance, fueling, or cleaning 15 
Aliso Creek - Airplane mechanical repair, maintenance, fueling, or cleaning 1 

Aliso Creek - Boat mechanical repair, maintenance, fueling, or cleaning 3 
Aliso Creek - Equipment repair, maintenance, fueling, or cleaning 1 

Aliso Creek - Automobile and other vehicle body repair or painting 3 
Aliso Creek - Mobile automobile/other vehicle washing 3 

Aliso Creek - Automobile (or other vehicle) parking lots and storage facilities 1 
Aliso Creek - Retail or wholesale fueling 5 

Aliso Creek - Pest control services 0 
Aliso Creek - Eating or drinking establishments  48 

Aliso Creek - Mobile carpet, drape or furniture cleaning 1 
Aliso Creek - Cement mixing or cutting 0 

Aliso Creek - Mobile high pressure or steam cleaning 0 
Aliso Creek - Masonry 0 

Aliso Creek - Painting and coating 3 
Aliso Creek - Botanical or zoological gardens and exhibits 0 

Aliso Creek - Landscaping (and hardscape installations) 0 
Aliso Creek - Nurseries and greenhouses 2 

Aliso Creek - Golf courses, parks and other recreational areas/facilities 24 
Aliso Creek - Cemeteries 0 

Aliso Creek - Pool and fountain cleaning 0 
Aliso Creek - Marinas 0 

Aliso Creek - Port-a-Potty servicing 0 
Aliso Creek - Other sites determined to be significant contributors 0 

Aliso Creek - Sites tributary to 303(d) water body for pollutant generated on site 70 
Aliso Creek - Sites within/directly adjacent or discharging directly to ESA 0 

Aliso Creek - Site tributary to and within 500 feet of ASBS 0 
Laguna Coastal Streams - Automobile mechanical repair, maintenance, fueling, or cleaning 0 

Laguna Coastal Streams - Airplane mechanical repair, maintenance, fueling, or cleaning 0 
Laguna Coastal Streams - Boat mechanical repair, maintenance, fueling, or cleaning 0 

Laguna Coastal Streams - Equipment repair, maintenance, fueling, or cleaning 0 
Laguna Coastal Streams - Automobile and other vehicle body repair or painting 0 

Laguna Coastal Streams - Mobile automobile/other vehicle washing 0 
Laguna Coastal Streams - Automobile (or other vehicle) parking lots and storage facilities 0 

Laguna Coastal Streams - Retail or wholesale fueling 0 
Laguna Coastal Streams - Pest control services 0 

Laguna Coastal Streams - Eating or drinking establishments  0 
Laguna Coastal Streams - Mobile carpet, drape or furniture cleaning 0 

Laguna Coastal Streams - Cement mixing or cutting 0 
Laguna Coastal Streams - Mobile high pressure or steam cleaning 0 

Laguna Coastal Streams - Masonry 0 
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Laguna Coastal Streams - Painting and coating 0 
Laguna Coastal Streams - Botanical or zoological gardens and exhibits 0 

Laguna Coastal Streams - Landscaping (and hardscape installations) 0 
Laguna Coastal Streams - Nurseries and greenhouses 0 

Laguna Coastal Streams - Golf courses, parks and other recreational areas/facilities 0 
Laguna Coastal Streams - Cemeteries 0 

Laguna Coastal Streams - Pool and fountain cleaning 0 
Laguna Coastal Streams - Marinas 0 

Laguna Coastal Streams - Port-a-Potty servicing 0 
Laguna Coastal Streams - Other sites determined to be significant contributors 0 

Laguna Coastal Streams - Sites tributary to 303(d) water body for pollutant generated on site 0 
Laguna Coastal Streams - Sites within/directly adjacent or discharging directly to ESA 0 

Laguna Coastal Streams - Site tributary to and within 500 feet of ASBS 0 
Total for all categories  180 

 
  
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The inventory includes relevant information 
on ownership, size, location, etc.   
 
The updated industrial inventory is located as "Commercial Site/Source Inventory Attachment 6. 
 
C-9.3.3    Prioritizations 
 
The City maintains an inventory of high threat commercial sites. A summary of the facilities by 
watershed is provided below.  
 
Jurisdictional and Watershed Summary 
Commercial Facility Prioritizations Number of 

high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low priority 
facilities 

Total Number 
of Facilities 

Aliso Creek 64 12 31 107 

Laguna Coastal Streams 0 0 0 0 

Total Number of facilities 64 
 

12 
 

31 
 

107 
 

 
The number of prioritization numbers decreased due to relocation and entities going out of 
business.  
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
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C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
 
There were no changes made to the BMP Fact Sheets during the reporting year.  
 
C-9.3.5    Inspections 
 
Note:  For FY05-06, the City inspected 8 eating/drinking establishments.  Through the Orange 
County Health Care Agency (OCHCA) , 237 inspections/re-inspections were done (See 
Attachment 7 for the total number of Food Facilities inspected by OCHCA during this reporting 
period.  Eight food facilities were identified by OCHCA as having a non-compliance stormwater 
issues. The City authorized inspectors performed a comprehensive inspection on these facilities 
and issued administrative citations and performed inspection follow-up visits to confirm the 
implementation of the corrective actions by the business owner(s) or manager(s).  
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
 
 
All high priority commercial sites/sources are inspected once during the permit cycle.  Medium 
and low priority sites are inspected on an as needed basis.  The number of inspections completed 
during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Sites /Sources 
Inspected 

Commercial Site/Source 

High Med Low 

Total Number 
Since Permit 
Adoption 

% Completed at Time 
of this Report for 
Current Permit Cycle 

Automobile mechanical repair, 
maintenance, fueling or cleaning 

21 0 27 48 100 

Airplane mechanical repair, maintenance, 
fueling, or cleaning 

0 0 0 0 0 

Boat mechanical repair, maintenance, 
fueling, or cleaning 

0 0 0 0 0 

Equipment repair, maintenance, fueling, or 
cleaning 

0 0 0 0 0 

Automobile and other vehicle body repair 
or painting 

0 0 0 1 0 

Mobile automobile or other vehicle 
washing 

0 0 0 5 0 

Automobile (or other vehicle) parking lots 
and storage facilities 

0 0 0 4 0 

Retail or wholesale fueling 6 0 0 12 100 
Pest control services 0 0 0 0 0 
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Eating or drinking establishments  227 0 0 277 100 
Mobile carpet, drape or furniture cleaning 0 0 0 0 0 
Cement mixing or cutting 0 0 0 1 0 
Mobile high pressure or steam cleaning 0 0 0 0 0 
Masonry 0 0 0 1 0 
Painting and coating 2 0 0 5 100 
Botanical or zoological gardens and 
exhibits 

0 0 0 0 0 

Landscaping (and hardscape installations) 0 0 0 0 0 
Nurseries and greenhouses 0 0 0 0 0 
Golf courses, parks and other recreational 
areas/facilities 

1 0 0 1 0 

Cemeteries 0 0 0 0 0 
Pool and fountain cleaning 0 0 0 0 0 
Marinas 0 0 0 0 0 
Port-a-Potty servicing 0 0 0 0 0 
Other sites determined to be significant 
contributors 

0 0 0 0 0 

Sites tributary to 303(d) water body for 
pollutant generated on site 

0 0 0 0 0 

Sites within/directly adjacent or 
discharging directly to ESA 

0 0 0 0 0 

Site tributary to and within 500 feet of 
ASBS 

0 0 0 0 0 

others 0 0 0 0 0 
Total for all Categories 257 

 
 
 

27 
 

355 
 

 

 
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors present and 
the results of the inspection. The updated inspection database is included as Attachments 7a and 
7c to this report. 
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High priority commercial sites are inspected on an as needed basis.  The number of inspections 
completed during the current reporting year for each type of high priority commercial site are 
presented below.   
 
 
Jurisdictional Summary 
Commercial Site/Source Number of 

Sites/Sources Inspected 
Total Number Since Third 
Permit Adoption 

Automobile mechanical repair, maintenance, fueling, or 
cleaning 

2 50 

Airplane mechanical repair, maintenance, fueling, or 
cleaning 

0 0 

Boat mechanical repair, maintenance, fueling, or 
cleaning 

0 0 

Equipment repair, maintenance, fueling, or cleaning 0 0 
Automobile and other vehicle body repair or painting 0 1 
Mobile automobile or other vehicle washing 0 5 
Automobile (or other vehicle) parking lots and storage 
facilities 

0 4 

Retail or wholesale fueling 6 12 
Pest control services 0 0 
Eating or drinking establishments  237 64 
Mobile carpet, drape or furniture cleaning 0 0 
Cement mixing or cutting 0 1 
Masonry 0 1 
Painting and coating 2 5 
Botanical or zoological gardens and exhibits 0 0 
Landscaping 0 0 
Nurseries and greenhouses 0 0 
Golf courses, parks and other recreational areas/facilities 1 1 
Cemeteries 0 0 
Pool and fountain cleaning 0 0 
Marinas 0 0 
Port-a-Potty servicing 0 0 
others 0 0 
Total for all categories for current reporting year 248 

 
144 
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The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
 

Number of Facilities Out of Compliance Number of Re-inspections 
 Due to Non-Compliance 

28 14 
 
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with  
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

Aliso Creek 82 25 0 
Laguna Coastal Streams 0 0 0 

 
 
 
C-9.3.7    Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted Ordinance 2002-044 and the countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
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Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 4 4 2 2 1 
Laguna 
Coastal 
Streams 

0 0 0 0 0 

 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 

Watershed Number of Reports 
Made to the Board 

Aliso Creek 0 
Laguna Coastal Streams 0 

 
C-9.3.9    Training and Outreach 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  The training conducted during the reporting period is 
summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
 
Training Modules and Training Dates Department Department 

Subcategory 
Number of Attendees 

Program Management – July 28, 2005 Public Works Environmental 2 
Field Implementation – August 30, 2005 Public Works Environmental 1 
Field Implementation – June 6, 2006 Public Works Environmental 1 
Total 4 
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Training Conducted by City for City Personnel 
Department / 
Department Subcategory 

Training 
Module 

Training Dates Number of Attendees 

Public Works - Flood control 
maintenance 

NA   

Public Works - Stormwater program Program 
Coordinator/Ins
pections 

4/3/2006 3 

Utilities - Wastewater pretreatment NA   
Utilities - Water conservation NA   
Total 3 

 
 
 
 
 
 
 
As indicated above, the City conducted/participated in two training sessions during the current 
reporting year.  These training sessions reached a total of seven attendees.   
 
Other training opportunities that the City participated in include the following:  
 
Title of workshop 
or Training 

Date Attended Sponsoring 
Organizations 

Staff 
Participated by 
Providing a 
Presentation 

Name Department 

Food Facility 
Inspection 

4/20/2206 .Charles Abbott 
Associates 

 Moy Yahya/Donise 
McDonald 

Public Works 

 
 
Outreach 
 
The City provided outreach to the industrial and commercial businesses within its jurisdiction so 
that they can be informed of their responsibilities.  This outreach has included efforts such as  
mailings, holding workshops, development and distribution of brochures, posters, fact sheets, 
posting information on the City’s webpage [or linking to the County’s webpage] , etc.   A 
summary of the City’s outreach efforts is presented below. 
 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Restaurant BMPs Posters 40 City Hall 
Food Facility BMPs Brochures 50 City Hall 
BMPs for Business Handout 160 Hand delivered at Business Expo 
BMPs for Commercial Facilities Brochure 50 Provided at City Hall and at 
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inspections 
Total number of outreach materials 
distributed during the current reporting 
year 

300  

 
There were no relevant differences between the current and previous reporting years.  
 
Website 
 
The City’s Environmental Conservation webpage was redeveloped to provide information on the 
Stormwater Pollution Prevention, Green Waste Recycling, and Used Oil Recycling.     
 
 
Jurisdictional Summary - Workshops 
Workshop Title Subject Date Target Audience Number of 

attendees 
     
 
Please refer to the Description Summary for the Public Education and Outreach Program.  
 
C-9.4 Residential Program  
 
 
C-9.4.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
During the reporting period, no changes were made to the organization chart.  
 
C-9.4.2    Inventory  
 
The City of Aliso Viejo has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
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A summary of the City of Aliso Viejo’s current residential inventory is provided in the table 
below.  
 
Watershed 
 

Total Residential Land Use 
Area  
(Sq. miles) 

Total Residential Land Use 
Area  
Adjacent or Discharging 
Directly to an ESA 
(Sq. miles) 

Permittees Tributary to 
303(d) Listed Watershed 

Aliso Creek 4 4 1 
Laguna Coastal 
Streams 

2 0 0 

Total 6 4 1 
 
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
 
There were no changes made to the BMP Fact Sheets in the reporting year.  
 
C-9.4.4    Enhanced Implementation 
 
In reference to C9.4.4 Enhanced Implementation, the City conducted night-time irrigation 
inspections for 45 HOA common areas and notified the property managers/HOA representatives 
of any irrigation related runoff.  Common causes of irrigation runoff included misdirected 
sprinklers, broken heads and pipes, and irrigation run-times that are too long in duration. 
 
As mentioned above, 45 residential areas were identified for enhanced implementation.  The 
steps taken by the City to minimize the impact of these residential areas to surrounding ESAs are 
outlined in the LIP.  The table below summarizes the activities that were accomplished during 
the current reporting year.  
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Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 
Watershed ESA Residential 

Activity of 
Concern 

Identified 
BMP 

Status of BMP 
Implementation 

Aliso Creek  Pet Care/Waste, 
Irrigation Runoff 

Pet Waste 
Collection 
Bag 
Distribution, 
Irrigation 
BMPs 

Active 

Laguna Coastal Streams  Pet Care/Waste, 
Irrigation  Runoff    

Pet Waste 
Collection 
Bag 
Distribution, 
Irrigation 
BMPs 

Active 

 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program and provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g. 
commercial business, resident, etc.) as a part of the ID/IC PEA report.   Based on the ID/IC PEA 
report, 8 pollution complaints/incidents were associated with residential areas during the current 
reporting year.  The following table provides a breakdown of the water pollution 
complaints/incidents received associated with residential activities: 
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Watershed Summary 

Watershed 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

Aliso Creek 2 2 0 2 0 0 1 

Laguna Coastal 
Streams 

0 0 0 0 0 0 0 

 
C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 4 17 6 0 0 
Laguna 
Coastal 
Streams 

0 0 0 0 0 

 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and distribution 
of brochures, posters, fact sheets, posting information on the City’s webpage [or linking to the 
County’s webpage] , etc.    
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A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary – Printed Materials 
Category Automotive 

Repair and 
Maintenance 

Automotive 
Washing 

Automotive 
Parking 

Home 
and 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of Mailings 10 0 0 5 10 0 25 0 50 
Public Service 
Announcements 
(PSAs) 

0 0 0 10 10 0 4 0 24 

Utility Bill Inserts 0 0 0 0 0 0 0 0 0 

 
 
 
Website 
 
Please refer to the Summary on Public Education and Outreach Activities  
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.    
 
C-9.5 CIA/HOA Program  
 
C-9.5.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
There were no changes made to the organization chart within the reporting year.   
 
C-9.5.2    Inventory  
 
For further information on the City's CIA/HOA Program, please refer to HOA WQMP Program 
Summary and HOA inventory list (Attachments 8 and 9 respectively). 
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of the 
Annual Progress Report submittal.  The updated inventory is included in Attachment 9 to this 
report. 
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A summary of the City of Aliso Viejo’s current CIA/HOA inventory is provided in the table 
below.  

 
 
As indicated in the table above, CIA/HOA areas were identified that discharge directly to ESAs.  
Enhanced implementation as outlined in the City of Aliso Viejo’s LIP was conducted in these 
areas.  A summary of these efforts is provided in Section C-9.5.4.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
There were no changes in either the Organization Chart or BMP Fact Sheets during the reporting 
year.  
 
C-9.5.4    Enhanced Implementation 
 
In reference to C9.5.4 Enhanced Implementation, the City conducted night-time irrigation 
inspections for 45 HOA common areas and notified the property managers/HOA representatives 
of any irrigation related runoff.  Common causes of irrigation runoff included misdirected 
sprinklers, broken heads and pipes, and irrigation run-times that were too long in duration. 
 
As mentioned above, CIA/HOA areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these CIA/HOA areas to surrounding ESAs are 
outlined in the LIP.  The table below summarizes the activities identified in the LIP that were 
accomplished during the current reporting year for each impacted ESA.  
 

Watershed 
Total Residential 
Land Use Area  
(Sq. miles) 

Total Residential Land Use Area  
Adjacent or Discharging Directly to an ESA 
(Sq. miles) 

Aliso Creek 4 4 
Laguna Coastal Streams 2 0 

Total 6 
 

4 
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Watershed Summary - Summary of BMPs Implemented in CIA/HOA Areas Adjacent or 
Discharging Directly to the ESA Located in each Watershed 
Watershed ESA CIA/HOA 

Activity of 
Concern 

Identified 
BMP 

Status of BMP Implementation 

Aliso Creek  Pet 
Care/Waste, 
Irrigation 
Runoff 

Pet Waste 
Collection 
Bag 
Distribution, 
Irrigation 
BMPs 

Active 

Laguna Coastal Streams  Pet 
Care/Waste, 
Irrigation  
Runoff 

Pet Waste 
Collection 
Bag 
Distribution, 
Irrigation 
BMPs 

Active 

 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.     
 
The City conducted the following enforcement actions directly against CIA/HOAs within its 
jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 10 6 2 0 0 
Laguna 
Coastal 
Streams 

0 0 0 0 0 
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C-9.5.6    Outreach and Training 
 
Outreach 
Education and outreach targeted towards residents is a major component of the CIA/HOA  
program.  The City encourages the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high threat activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.  This outreach has 
included efforts such as mailings, holding workshops, development and distribution of 
brochures, posters, fact sheets, posting information on the City’s webpage [or linking to the 
County’s webpage] , etc.   A summary of the outreach efforts made during the current reporting 
year is provided below. 
 
Jurisdictional Summary - Printed Materials  
Category Automotive 

Repair and 
Maintenanc
e 

Automotiv
e Washing 

Automotiv
e Parking 

Home 
and 
Garde
n Care 

Disposa
l of Pet 
Wastes 

Disposa
l of 
Green 
Wastes 

Househol
d 
Hazardou
s Waste 

Water 
Conservatio
n 

Total 

Number of Mailings 10 0 0 10 10 0 100 0 130 
Public Service 
Announcements 
(PSAs) 

0 0 0 0 10 0 0 0 10 

Utility Bill Inserts 0 0 0 0 0 0 0 0 0 

 
Please refer to Description Summary on the Public Education and Outreach Program.  
 
Website 
 
Please refer to Description Summary on the Public Education and Outreach Program.   
 
Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.    
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the CIA/HOA components of the Existing 
Development Program.  The training conducted during the reporting period is summarized 
below. 
 
Jurisdictional Summary 
Department Department 

Subcategory 
Training Module 
  

Training 
Dates 

Number of 
Attendees 

Public Works Environmental Storm Drain System 
Inspection and Sampling 

1/20/2006 3 

Public Works Building & Safety, 
Planning, 
Environmental 

IC/ID  Inspection 3/17/2006 2 

Total 5 
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As indicated above the City of Aliso Viejo conducted/participated in  of training sessions during 
the current reporting year.  These training sessions reached a total of 5 municipal staff.   
 
Jurisdictional Summary -- Workshops 
Workshop Title Subject Date Target Audience Number of 

attendees 
Stormwater BMPs for HOA 11/2/2005 Property Managers, 

intra-departmental 
20 

 
Please refer to Description Summaries on the Public Education and Outreach and HOA WQMP 
Programs.  
 
C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the Existing Development section of the City’s 
LIP include the following: 
 
There are no anticipated program modifications for the next reporting year.  
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SECTION C-10 

 
 

ILLEGAL DISCHARGES/ILLICIT CONNECTIONS 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section X.X) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified the Department(s)  
responsible for the implementation of this stormwater program element.   
 
There were no changes made to the organization chart during the reporting year.   
 
 
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Water Quality Ordinance 2002-044 which identifies many of the duties of the 
Authorized Inspector as the responsibility of the City Engineer, NPDES Coordinator, City 
Attorney, Code Enforcement Officers,  and those persons directed by them and under their 
instruction and supervision who are assigned to investigate compliance with, detect violations of, 
and take actions pursuant to the Ordinance. 
 
A list of the City of Aliso Viejo’s Authorized Inspectors and the relevant contact information is 
provided below:   
 
Jurisdictional Summary 
 
Name Title Department E-mail Address Phone Number 
Moy Yahya Environmental 

Coordinator 
Public Works Moyyahya@caaprofessionals.c

om 
(949) 273-0272 

Weldon Smith Inspector Public Works pworks@cityofalisoviejo.com 949 425-2530 

Charlie Holstein Inspector Public Works pworks@cityofalisoviejo.com 949 425-2530 

 
The City is not contracting with the Orange County Flood Control District in relationship to 
Water Quality Ordinance enforcement.   
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In addition to the designated City Authorized Inspectors listed above, the City has also entered 
into a Water Quality Ordinance Implementation Agreement with the Orange County Flood 
Control District to assist with some of the Authorized Inspector and Spill Responder duties.  This 
contract allows the City to request assistance from the County’s Authorized Inspectors in order 
to respond to and follow up on hazardous or after-hours complaints and incidents. 
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 

• Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities. 

 
• Public Education (Section A-6) – various inspectors assist with the distribution of public 

education materials that provide phone numbers and encourage the reporting of spills. 
 

• New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant development post construction 
controls that are either not functioning adequately or are not being maintained, resulting 
in an on going or threatened discharge to the storm drain system. 

 
• Construction Activities (Section A-8) - assists with the identification of illegal discharges 

from construction sites. 
 

• Existing Development Programs (Section A-9) – assists with the identification of actual 
or threatened illegal discharges from industrial, commercial and residential areas. 

 
• Water Quality Monitoring Program (Section A-11) – assists with the identification of 

problem areas through the collection of water quality data. 
 

• Hot Spot Elimination Plan - assists with the source tracking and identification of problem 
areas through the site investigation and/or water quality analyses. 

 
 
A summary of the water pollution complaints that were forwarded internally by the City 
inspectors is included in the table below in Section C-10.2.4.  
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C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The City has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 

During Business Hours After Business Hours 
(949) 425-2500 (949) 273-0272 

  
 
The City advertises these numbers: 
 
Information on phone numbers relating to water pollution complaints and incident information is 
listed in public education materials and the website.    
 
In addition to the established City phone numbers, the City also advertises the Countywide 24 
hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received. 
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
 
Jurisdictional Summary  
 
Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional Board as 
Presenting a Threat to Human or 
Environmental Health 

City Staff (Municipal, Construction, 
etc.) 

10 0 

Other Agencies (County, Regional 
Boards) 

0 0 

Water Pollution Hotline 8 0 
Public (calls, e-mail) 6 0 
Businesses 2 0 
Other 0 0 
Total Number of Reports 26

  
 
The number of water pollution complaints/incidents received decreased from the previous 
reporting year.  
 
C-10.2.5 Spill Response Procedures 
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The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed. 
 
There were no changes to forms or guidance materials during the reporting year.  
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Aliso Viejo’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City of Aliso Viejo’s jurisdiction.   
 
Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e.: if 
a complaint was received by city staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
 
Notification – An incident that is reported to the City that does not require any follow-up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the storm drain system and was in the process of being cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include: oil that has leaked from a vehicle parked on the street and soaked up into the asphalt or a 
past discharge from a residence or facility. 
 
Response Request – An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to another agency – The City referred the complaint to another agency such as an   
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
 
 
Jurisdictional Summary  
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Type of Incident Number of Incidents Reported 
Notification 12 
Complaint 8 
Response Request 5 
Referral to OCFCD or other agency 1 
Total Number of Incidents 26 

 
 
The number of water pollution complaints/incidents decreased compared to the previous 
reporting year.  
 
Watershed Summary 

Number of Each Type of Incident Reported 
Watershed Notification Complaint Response 

Request 
Referral 

Aliso Creek 10 7 4 1 
Laguna Coastal Streams 2 1 1 0 
 
The number of water pollution complaints/incidents decreased compared to the previous 
reporting year.   
 
Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
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During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
 

Type of Materials Number of Complaints/Incidents  
Hydrocarbons 2 
Inorganic Compounds 0 
Metals 0 
Nutrients 0 
Organic Compounds 0 
Discharge Exceptions 0 
Pathogens and Coliform 0 
Wastewater 0 
Pesticides 0 
Sediment 9 
Trash and Debris 8 
Miscellaneous 7 
Total Number of Incidents 26 

 

 
The number of water pollution complaints/incidents decreased compared to the previous 
reporting year.   
 
Watershed Summary  
 

Type of Material Involved Watershed 
Inorganic Paint Petroleum 

Product 
Sewage Misc. Unidentified 

Aliso Creek 0 1 1 0 17 6 
Laguna Coastal Streams 0 0 0 0 1 0 

 
The number of water pollution complaints/incidents decreased compared to the previous 
reporting year.   
 
Sediment-laden runoff received the majority of the complaints.  There were no complaints 
regarding pathogens/coliform, pesticides, or metals as those are "invisible" to the eye.  The City 
has enacted a proactive public education and outreach program to address all of the materials that 
have potential to cause nonpoint source pollution.   
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All water pollution complaints are investigated and, when necessary, reported to the San Diego 
Regional Water Quality Control Board. The reports consist of a verbal notification followed by a 
written report. 
 
C-10.2.7 Enforcement Summary  
 
The City of Aliso Viejo’s Authorized Inspectors undertake enforcement activities according to 
the City’s adopted Water Quality Ordinance 2002-044 and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  
 

Type of Enforcement Total  

Educational Letter (EL) 5 

Administrative Enforcement 17 

Notice of Noncompliance (NON) 46 

Administrative Compliance Order (ACO) 0 

Cease and Desist Order(CDO) 0 

Criminal Enforcement 0 

Misdemeanor (Mis) 0 

Infraction (Inf) 0 

Issuance of Citation (IOC) 65 

Other: (Specify) 0 

 
The number types of enforcements increased compared to the previous reporting year.   
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Watershed Summary  
 

Administrative Remedies Criminal 
Remedies 

Watershed Educational 
Letters 

Notice of 
Noncompliance 

 Administrative 
Compliance Orders 

Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction, 
Citation 

Aliso Creek 5 15 2 0 40 
Laguna 
Coastal 
Streams 

0 2 0 0 3 

 
 
C-10.2.8 Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of Aliso Viejo that are 
either pending, underway or that have been settled during the reporting period is provided below. 
If the responsible party is a repeat offender it is indicated below.   
 
Watershed Pollutant 

of 
Concern 

Nature of 
Violation 

Status of 
Judgment 
or 
Settlement 

Nature of 
Judgment or 
Settlement 

Residen
t 

Busines
s 

Repeat 
Offender or 
Egregious 
Act 

Explai
n 

Aliso Creek sediment, 
hydrocarb
ons, 
metals 

illegal 
discharge 

 Enforced  
Administrative  
Citation 

    

Laguna 
Coastal 
Streams 

        

 
 
There were no water pollution cases filed in the previous reporting year.  
 
C-10.3 Illicit Connections 
 
The City of Aliso Viejo developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited.  
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During the reporting period illicit connections to the City’s storm drain system were found.  The 
table below provides a summary of the illicit connections that were identified. 
 

Watershed Type of Connection Resulting Action(s) 
Aliso Creek Illicit connection Cease and Desist, Admin. Fine 
Laguna Coastal 
Streams 

0 0 

 
Staff detected an illicit storm drain connection at a local gas station.  The station’s car wash 
lacked a sump and clarifier.  The wash water was flowing into a storm drain gate, connected to a 
storm drain system.  A Cease and Desist Order was issued until modifications have been made.  
Administration fines are still pending.   
 
C-10.4 Source Investigations  
 
Source Investigation of J01P28 Storm Drain System - In late May, 2006, elevated levels of 
bacteria were reported by the County at the outfall, which discharges into Aliso Creek, east of 
Springdale Park.  The J01P28 storm drain system drains runoff from Pacific Park Drive to the 
north, Enterprise Drive to the east and Sanborn to the west.   
 
The City conducted site investigation and collected water samples from the storm drain. Samples 
were collected to isolate the specific source from varying  laterals entering the   main storm drain 
line.  No source of the pollutants was identified, however, samples collected from storm drains 
located at Springdale Park showed the highest bacterial count. Staff contacted the responsible 
party and mandated BMPs to protect the discharge of fertilizers into the storm drain.  The City 
monitored and sampled the J01P28 storm drain system over the next four weeks to confirm that 
mitigation measures had been implemented (i.e, over-watering, sweeping up fertilizers off of 
hardscape, irrigation repairs, etc).    
 
 
C-10.5  Training and Outreach 
 
The education and training of the City of Aliso Viejo’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee.  During the reporting period the City’s 
Authorized Inspectors attended two of the meetings that were held.    
 
The City also trained its inspectors by having them attend both Permittee sponsored training as 
well as other regional training and workshop opportunities.  The Permittee sponsored training are 
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those training sessions that are conducted in order to present the various training modules that 
have been developed by the Permittees (see DAMP Appendix B). 
 
The workshops, training and/or other educational activities that have been attended by the City’s 
Authorized Inspectors are listed below.  
 
Permittee Sponsored Training - Jurisdictional Summary  
 
Training Conducted by County Attended by City Personnel 
Training Module and 
Training Dates 

Department Department Subcategory Number of Attendees 

Program Management – 
July 26, 2005 

Public Works Environmental  2 

Authorized Inspector: 
Field Implementation – 
October 13, 2005 

Public Works Environmental 2 

Authorized Inspector: 
Field Implementation – 
March 30, 2006 

Public Works Environmental 2 

Investigative Guidance 
Manual – May 4, 2006 

Public Works Environmental 2 

 
Other Training Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training Dates Number of 

Attendees 
Existing Developments Stormwater BMP requirements 6/6/2006 1 
 
 
Other Regional training or workshop opportunities that the City participated in include the 
following:   
 
Title of 
Training or 
Workshop 

Subject Date Attended Sponsoring 
Organization 

Staff Participated 
by Providing a 
Presentation 

Name Department 

Public Works 
BMP 

BMP 
evaluation 

4/17/2006 LADPW ¨ Moy Yahya Environmental 

 
As indicated above, the City of Aliso Viejo conducted/participated in three of the Permittee 
sponsored training sessions during the current reporting year.  This training session was attended 
by 3 municipal staff.   
 
C-10.5.2 Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on sight during an 
inspection or with a follow up letter after an inspection has been completed. 
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The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes.  A summary of the City’s outreach efforts is presented 
below. 
 
Jurisdictional Summary - Do not include those efforts that the Principal Permittee did on behalf 
of the Permittees 
Outreach Material Description Number Distributed 
Oceans begins at Front Door 125 
Waste Oil Collection Centers  125 
Total Number Distributed  250 
 
 
 
C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Aliso Viejo and the County 
of Orange, as Principal Permittee, evaluate the results of the assessment and determine if any 
program modifications are necessary in order to comply with Clean Water Act requirements to 
reduce the discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the ID/IC section of the City’s LIP include the 
following: 
 
There are no program modifications that are expected to occur within the next reporting year.   
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction (LIP Section X.X) 
 
The countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.   
 
C-11.1.1 City of Aliso Viejo Water Quality Monitoring Efforts 
 
In addition to the monitoring conducted by the County, the City of Aliso Viejo performed 
supplemental water quality monitoring activities according to the City’s Hot Spot 
Elimination Plan.  The implementation of this plan was achieved by performing site 
investigation, source tracking and water quality analyses. 
 
Once identified, sources of significantly elevated levels of indicator bacteria will be 
eliminated or reduced using an appropriate combination of best management practices 
that may include: 
 
� Public education, general or targeted 
� Good housekeeping practices 
� Regularly scheduled maintenance 
� Code enforcement inspections 
� Design standards 
� Discharge prohibitions 
� Other appropriate measures 
 
During this reporting period, results from filed investigations and laboratory analyses 
indicated that the possible source of the pollutants at some storm drains was fertilizer 
application at public parks, commercial and residential areas.  City staff contacted the 
responsible parties and mandated BMPs to protect the discharge of pollutants into the 
storm drain. 
 
 
C-11.2 Water Quality Monitoring Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Aliso Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
The program modifications that will be made to the Water Quality Monitoring section of 
the City’s LIP include the following: 
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No program modifications were made to the Water Quality Monitoring section of the 
City's LIP in the reporting year.  
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I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted.  Based on my inquiry 
of the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
 
 
 
_________________________________________________ 
Kenneth H. Rosenfield, P.E. 
Director of Public Services 
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EXECUTIVE SUMMARY 
 
 
OVERVIEW OF THE PROGRAM EFFECTIVENESS ASSESSMENT & THE 
ORANGE COUNTY STORMWATER PROGRAM 
 
This document was prepared by the City of Laguna Hills to meet the requirements of the 
Third Term NPDES Permits that was issued by the San Diego and Santa Ana Regional 
Water Quality Control Boards to the County of Orange, the Orange County Flood 
Control District (OCFCD) and the incorporated cities of Orange County (collectively 
referred to as Permittees).   
 
The MS4 Permits that were issued by the Boards are: 
 
San Diego Regional Board 
Order No.  NPDES No.  Date Adopted 
R9-2002-0001  CAS0108740   February 13, 2002 
 
Santa Ana Regional Board 
Order No.  NPDES No.  Date Adopted 
R8-2002-0010  CAS618030  January 18, 2002 
 
The Permittees in the San Diego Regional Water Quality Control Board jurisdiction 
include the County of Orange, the Orange County Flood Control District and the eleven 
(11) incorporated cities of Aliso Viejo, Dana Point, Laguna Beach, Laguna Hills, Laguna 
Niguel, Laguna Woods, Lake Forest, Mission Viejo, Rancho Santa Margarita, San 
Clemente and San Juan Capistrano. 
 
The Permittees in the Santa Ana Regional Water Quality Control Board jurisdiction 
include the County of Orange, the Orange County Flood Control District and the twenty-
six (26) incorporated cities of Anaheim, Brea, Buena Park, Costa Mesa, Cypress, 
Fountain Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, Laguna Hills, 
Laguna Woods, La Habra, La Palma, Lake Forest, Los Alamitos, Newport Beach, 
Orange, Placentia, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and 
Yorba Linda. 
 
The Cities of Lake Forest, Laguna Woods, and Laguna Hills are located within both 
Regional Board areas. 
 
The MS4 Permits require a Program Effectiveness Assessment (Appendix C of the 2003 
DAMP) to be submitted annually to the Regional Boards that describes the specific 
activities the Permittees have undertaken on an annual basis to comply with the MS4 
Permit requirements.  The PEA also allows the Permittees an opportunity to update its 
Local Implementation Plans to better fully explain new developments in its storm water 
quality programs.  Further discussion regarding the objectives of the PEA are in the 
Introduction, Section C-1. 
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The City of Laguna Hills has developed a PEA that provides a written account of the 
activities that the City has undertaken and the City is undertaking to meet the 
requirements of the Third Term Permit and make an improvement in urban water quality.  
In developing this PEA, the City has utilized its Local Implementation Plan as the 
foundation for its assessment, and as a result, the PEA contains numerous references to it. 
 
The PEA is part of the 2003 DAMP, the County-wide Storm Water Program document 
that contains model program guidance that was developed through a collaborative effort 
among all the Permittees, including the City, as well as interested agencies, organizations 
and the public. 
 
The 2003 DAMP consists of the following appendices: 

• Appendix A - The Local Implementation Plans developed by the Permittees  
• Appendix B – Education, Training and Outreach Component 
• Appendix C – Program Effectiveness Assessment Component 
• Appendix D – Watershed Components 

 
The PEA consists of eleven (11) distinct program elements (based upon the first eleven 
sections of the City’s LIP) that provide summaries of City efforts in those program 
elements. 
 
CITY OF LAGUNA HILLS’ ACCOMPLISHMENTS 
 
In summary, during the reporting year, the City accomplished the following efforts to 
improve water quality citywide and was on the forefront of water quality improvement 
efforts by: 
 
1. City Staff continued implementation of the Local Implementation Plan citywide; 
2. Distributed BMP Fact Sheets covering a variety of commercial, industrial, 

construction, residential, and HOA/CIA activities and has posted them on the 
City’s website www.ci.laguna-hills.ca.us; 

3. Distributed an Equestrian-Related Water Quality Best Management Practices 
document around the City.  This document is widely used by the Cities of 
Newport Beach, Laguna Hills, San Juan Capistrano, Encinitas, Orange, Laguna 
Woods, and the Counties of Orange and San Diego.   

4. Independently spent over $530,000 on NPDES Storm Water Programs and 
Activities for a 6.6 square mile area above and beyond the contributions to the 
County Storm Water Program.   

5. Continued working on the “Sulphur Solution” water quality project with the City 
of Laguna Niguel.   

6. Completed the ‘Greenback’ Landscape Renewal Program.  29 applications were 
received out of which 20 applications were approved and the City issued rebates 
worth $22,443.50 to residents for converting landscaping in order to reduce urban 
runoff. 

7. Installed Debris Gates at 114 catch basins throughout the City.   
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9. Identified Water Quality Ordinance violations and followed up on these violations 
by identifying the responsible persons resulting in issuance of Administrative 
Enforcements of the Ordinance; 

10. Attended almost all of the training sessions offered by the County; 
11. Removed approximately 39 tons of debris from the City’s MS4 system during this 

past fiscal year. 
12. Encouraged Public Participation in two of the Watershed cleanup events in this 

reporting period, in which, over 3200lbs of trash was retrieved from creeks, trails, 
and other areas.  

13. Continued the City’s public education program by distributing water quality 
brochures, posters, fact sheets, letters, updating water quality information on the 
City website, hanging oil recycling banners from poles on arterials, and much 
more. 

 
 
The San Diego Regional board with the assistance of Tetra Tech, Inc. performed a 
program evaluation of the City of Laguna Hills in May 2005.  The purpose of the 
program evaluation was to determine compliance with the NPDES permit.  The audit was 
beneficial for the City in determining its deficiencies, and also recognizing some of the 
positive attributes of the stormwater program.  City Staff has addressed all of the 
comments as follows: 
 
City Staff has improved its WQMP review by using a WQMP checklist for every WQMP 
document in the City.  The City has also posted a WQMP template as well as the 
checklist online for easy accessibility.   
 
City has developed standardized checklists used for its commercial inspections. The 
Authorized Inspectors used the standardized checklist while performing inspections. 
 
City Staff has improved its Erosion Control Plan checking procedures by following an 
Erosion and Sediment Control Checklist. This checklist is used for every project that 
requires an Erosion Control Plan.  The checklist consists of minimum Erosion and 
Sediment Control BMPs. The Erosion Control checklist and the Erosion Control notes 
are all uploaded on the City website. 
 
City Staff contracts with County crews for Public Works Maintenance within the City.  
The City was criticized for the lack of training to the County crews.  In response to this 
comment, City staff contacted the City Contract Manager at the County of Orange to 
ensure the County crews were receiving NPDES trainings.  In response to the City’s 
request, the County assured the City that the crews were well informed of NPDES 
concerns and were well-trained in regards to best management practices.  The County of 
Orange is the Principal Permittee.  The letter dated September 28th 2005 has been 
attached at the end of this section. 
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City of Laguna Hills’ Executive Summary 
 

The City of Laguna Hills has judged that it has an effective Storm Water Quality 
Program based upon the results of the Program Effectiveness Assessment to date.  Future 
improvement is possible in any program; therefore, the modifications to the program that 
are proposed within the PEA will make improvements to the program.  Further, as 
science determines the effectiveness of particular BMPs, adjustments to the BMPs will be 
made under the “maximum extent practicable” approach. 
 
City Staff has dedicated over 4,000 hours this past reporting year toward making the 
Storm Water Program successful.  Clearly, Staff’s efforts are already making an impact 
on the public’s awareness of water quality issues and on the water quality in our creeks, 
beaches, and the Pacific Ocean. 
  
On behalf of the City of Laguna Hills and the City of Laguna Hills Storm Water Quality 
Program Staff, it is our pleasure to present this report to the Santa Ana and San Diego 
Regional Water Quality Control Boards, and the public at-large. 
 
Questions or comments regarding this PEA or the City’s NPDES Storm Water Quality 
Program can be directed to me at (949) 707-2657.   
 
Sincerely, 
 
 
__________________________________________________ 
Humza Javed 
Assistant Civil Engineer / NPDES Program Coordinator 
City of Laguna Hills 
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City of Laguna Hills’ Executive Summary 
 

 
 
 
Laguna Hills City Storm Water Quality Program Staff 
 
Administration  
Bruce E. Channing  City Manager 
Don White   Assistant City Manager 
Kenneth H. Rosenfield Public Services Director / NPDES Program Manager 
Vern Jones   Community Development Director 
Gregory Simonian  City Attorney 
  
Staff  
Humza Javed   Assistant Civil Engineer / NPDES Program Coordinator 
Vince Cardona  Public Works Supervisor 
Jan Frainie   Parks Supervisor 
Beverly Gracia  Code Enforcement 
Bob Hufnagle   Water Quality Inspector / Senior Building Inspector 
Genny Devries  Building Counter Tech 
Julie Molloy   Associate Planner 
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Acronyms 
 

ACRONYMS 
 
303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC California Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
F&G California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 
HOA Homeowner’s Association 
HWI Hazardous Waste Inspector 
IC Incident Commander 
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Acronyms 
 

ID/IC Illegal Discharge/Illicit Connection 
IPM Integrated Pest Management 
IRWD Irvine Ranch Water District 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NC Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC County of Orange 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCSD Orange County Sanitation District 
OES Office of Emergency Services 
PDSD Planning & Development Services Department 
PFRD Public Facilities & Resources Department 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWC Public Works Crew 
PWD Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
RWQCB Regional Water Quality Control Board 
SA Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD San Diego 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR Spill Responder 
SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 

City of Laguna Hills PEA  November 15, 2006 
DAMP Appendix C, Acronyms 

0031743



Acronyms 
 

TAC Technical Advisory Committee 
TMDL Total Maximum Daily Load 
UCI  University of California, Irvine 
UHWM Uniform Hazardous Waste Manifest 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
WURMP  Watershed Urban Runoff Management Plan 
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SECTION C-1, Introduction   
 
 

Orange County Stormwater Program C-1 November 15, 2006 
 

C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) in 
order to better report to the Regional Boards the implementation and performance the Permittees’ 
stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or LIP 
may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
 
C-1.2 Background (LIP Section A-1.0) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act (CWA), 
established the National Pollutant Discharge Elimination System (NPDES) permitting program.  As 
a result of court decisions and the overriding need to clarify the stormwater permitting requirements, 
the CWA required the Environmental Protection Agency (EPA) to issue regulations to be effective 
by 1983 that included stormwater runoff from rainfall.  Congress passed a Clean Water Act 
Amendment in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES 
Program.  EPA issued subsequent regulations on November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of Orange 
County (all three collectively referred to as Permittees) have obtained, renewed and complied with 
the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional Water 
Quality Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards):      
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Orange County Stormwater Program C-2 November 15, 2006 
  

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 
8000180   

July 1990 90-38 CA 
0108740  

July 1990

Second  
(1996-
2002) 

96-31 CAS618030 March 
1996 

96-03 CAS010874
0  

August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030  January 
2002 

R9-2002-
0001 

CAS010874
0  

February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-based 
water quality planning processes to complement existing jurisdictional and countywide processes.  
The program update also addressed the necessary reconciliation of two Permits which, for the first 
time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to include 
model programs and templates for Local Implementation Plans (LIP) (also termed Jurisdictional 
Urban Runoff Management Programs (JURMP) in the San Diego Regional Board Third Term 
Permit), which will assist the Permittees in implementing the program within their individual 
jurisdiction as well as recognize the differences between the two sets of permit requirements.   
 
This annual progress report covers the period from July 1, 2005 to June 30, 2006 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the Third 
Term Permit.  
 
For simplicity, all the public education material distribution for all of the program components is 
added as Attachment A to Section C-6.  All of the City Staff trainings are added as an attachment to 
this Section, Attachment A Section C-1. 
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 CITY STAFF TRAININGS  
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The City of Laguna Hills 
City Staff Training 

July 1st 2005 – June 30th 2006 
 

Department Department 
Subcategory 

Training Module 
 Training Dates Number of 

Attendees 

Training Conducted by County Attended by City Personnel 
Public Services Public Works ID/IC Program 

Training 
Authorized 
Inspector Module 
IIB 

October 13, 2005 1 

Public Services Public Works Stormwater 
Treatment – How it 
works 

March 17, 2006 1 

Community 
Development 

Building ID/IC Program 
Training 
Authorized 
Inspector Module 
IIB 

March 30, 2006 1 

Public Services Public Works Identification and 
Control of 
Landscape pests 

May 3, 2006 2 

Public Services 
& Community 
Development 
Department 
 

Public Services 
and Community 
Development 
Department 

ID/IC – 
Investigative 
Guidance Manual 
Training Module 
B-10.V 

May 4, 2006 3 

Training Conducted by Other Organizations Attended by City Personnel 
Department Organization Training Module Training Date Number of 

Attendees 
Public Services UCCE Orange 

County & SoCal 
CAPCA 

Surface & 
Groundwater 
Quality Issues 
Meeting 

May 24, 2006 1 

Public Services Contech 
Stormwater 
Solutions Inc. 

Stormwater Best 
Management 
Practices (BMP’s) 
Seminar 

August 16, 2006 1 

Public Services 
& Community 
Development 
Department 
 

BIA / SC Construction 
Stormwater 
Seminar 

September 29, 2005 2 
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Training Conducted by City for City Personnel  
 
Laguna Hills City Staff associated directly with the water quality program consists of a total of 
seven (7) staff members.  There are three staff members who inspect construction-related 
projects: The Water Quality Inspector and the Code Enforcement Officer are in the Community 
Development Department.  The Public Works Supervisor is in the Public Services Department.  
These Staff members attended most of the available County offered training during the fiscal 
year.  In addition to the County Trainings, NPDES in house coordination meetings are held every 
other month to discuss water quality issues, program requirements and other concerns in the City. 
 

Total 4 

 
City Staff regularly attends the County NPDES General Permittee Meetings and other sub 
committee meetings including the LIP PEA Meeting and the Water Quality Monitoring and 
Science Task Force meetings.  City Staff also regularly attends the Aliso Creek and San Juan 
Creek Watershed Meetings. 
 
 
 
 

0031750



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION C-2 
 
 
 

PROGRAM MANAGEMENT 
 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
 

0031751



SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-1 November 15, 2006 
 

C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2.1) 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Laguna Hills involve the following 
activities: 
 

• Coordination with the Principal Permittee and other Permittees on continued program 
development through the 2003 DAMP;  

 
• Common program implementation (such as monitoring, public education and watershed 

programs); and a commitment of funding to shared budgets under the Implementation 
Agreement;  

 
• Coordination with internal City departments to implement the LIP;  

 
• Preparing, approving and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and 
 

• Data management and compliance reporting based on common practices specified in the 
2003 DAMP. 

 
C-2.2 Countywide Coordination (LIP Section A-2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Laguna Hills  
has designated NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name Kenneth H. Rosenfield, P.E. Humza Javed 
Title Director of Public Services Assistant Engineer 
Department Public Services Public Services 
Address 24035 El Toro Road, Laguna 

Hills, California 92653 
24035 El Toro Road, Laguna 
Hills, California 92653 

E-mail Address krosenfield@ci.laguna-hills.ca.us hjaved@ci.laguna-hills.ca.us 
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The General Permittee Committee meets at least six times per year.   The City of Laguna Hills had 
representatives at the following meetings: 
    

Meeting Date Attended 
July 28, 2005  
August 25, 2005  
September 29, 2005  
October 27, 2005  
November 2005 - NO MEETING  
December 22, 2005  
January 26, 2006  
February 23, 2006  
March 23, 2006  
April 27, 2006  
May 25, 2006  
June 22, 2006  

 
In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    
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Orange County Stormwater Program C-2-3 November 15, 2006 
 

 
 
 
C-2.3 City Internal Coordination (LIP Section A-2.3) 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2.  The table is also added as an attachment to this section. 
 
Revised pages A-2-5 through A-2-7 in Section A-2.3 of the LIP.  Please view attachments to this 
section.  
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 
 
The Fiscal Analysis includes the following: 
 

• The City’s expenditures for the previous fiscal year; 
• The City’s budget for the current fiscal year; and 
• A description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of Laguna 
Hills.  The tables below report costs that include the costs of Permittee operations and contracted 
services. 
 
Capital Costs 
 
• Capital costs include any capital expended for each one of the DAMP elements.  This would 

consist of any land, large equipment, and structures, etc.  
 
Operations and Maintenance Costs 
 
• Operations and Maintenance costs refer to normal costs of operation including the cost of 

keeping equipment and facilities in working order  
 
C-2.5 Program Management Modifications 
 
The modifications that will be made to the Plan Management section of the City’s LIP include the 
following: 
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Orange County Stormwater Program C-2-4 November 15, 2006 
 

CAPITAL COSTS 
(Land, Large Equipment and Structures) 

 DAMP Appendix C-2

LIP Program Elements FY 2005-06 
Costs 

Projected FY 
2006-07 Costs 

Supportive of Program Administration (LIP Section 2.0)   0.00 0.00 

Plan Development (LIP Section 3.0)   0.00 0.00 

Municipal Activities (LIP Section 5.0) Litter Control   0.00 0.00 

Municipal Activities (LIP Section 5.0) Recycling   0.00 0.00 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance   

0.00 0.00 

Municipal Activities (LIP Section 5.0) Catch Basin 
Stenciling   

0.00 0.00 

Municipal Activities (LIP Section 5.0) Street Sweeping   0.00 0.00 

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation) *   

261,220.00 100,000.00 

Municipal Activities (LIP Section 5.0) Public Property & 
Street Chemical Spill Response   

0.00 0.00 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management   

0.00 0.00 

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness   

0.00 0.00 

Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection   

0.00 0.00 

Requiring New Development BMPs (Supportive of 
Planning, etc) (LIP Section 7.0)   

0.00 0.00 

Requiring Construction BMPs (Supportive of Plan Check 
& Inspection) (LIP Section 8.0)   

0.00 0.00 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections   

0.00 0.00 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Facility Inspection   

0.00 0.00 
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Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Other Efforts to Identify & Eliminate Illicit 
Connections   

0.00 0.00 

Others   0.00 0.00 

Totals* 261,220 100,000 
 
 
* Total amount spent on Debris gates at 114 locations throughout the City in FY 05-06.  
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OPERATION AND MAINTENANCE COSTS 

 DAMP Appendix C-2

LIP Program Elements FY 2005-06 
Costs 

Projected FY 
2006-07 Costs 

Supportive of Program Administration (LIP Section 2.0) 
(See page C 2-9 for breakdown) 

197,507.00 208,789.00 

Plan Development (LIP Section 3.0) * 0.00 0.00 

Municipal Activities (LIP Section 5.0) Litter Control 24,894.00 25,000.00 

Municipal Activities (LIP Section 5.0) Recycling 4,870.00 5,000.00 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

27,238.00 30,000.00 

Municipal Activities (LIP Section 5.0) Catch Basin 
Stenciling 

0.00 500.00 

Municipal Activities (LIP Section 5.0) Street Sweeping 102,426.00 107,000.00 

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation) 

15,000.00 15,000.00 

Municipal Activities  (LIP Section 5.0) Public Property & 
Street Chemical Spill Response 

0.00 5,000.00 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

30,000.00 35,000.00 

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

20,000.00 20,000.00 

Public Information (LIP Section 6.0) Household Haz. 
Waste Collection 

0.00 0.00 

Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0) * 

0.00 0.00 

Requiring Construction BMPs(Supportive of Plan Check 
& INspection) (LIP Section 8.0)  

0.00 0.00 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections* 

0.00 0.00 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Facility Inspection* 

0.00 0.00 
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Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Other Efforts to Identify & Eliminate Illicit 
Connections * 

0.00 0.00 

Others ** 110,973.00 100,000.00 

Totals 532,908 551,289 
 
 
* All costs related to Plan Development, Requiring New Development BMPs, Existing 
Development, ID/IC Facility inspection, and Efforts to identify ID/IC, have been included into the 
Program Administration Costs. 
 
** These costs include: 
- NPDES Cost Share  $66,788.43 
- Newport Bay TMDL  $7,894.00 
- Aliso Creek Water Quality Monitoring  $36,290.00   
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FUNDING SOURCES 
LIP FUNDING SOURCES FY 05-06 Costs Projected FY 06-07 

Costs 
General Fund 100% 100% 
Utility Tax/Charges % % 
Separate Utility Billing Item % % 
Gas Tax % % 
Special Restricted Fund % % 
 - Sanitation Fee % % 
 - Benefit Assessment % % 
 - Fleet Maintenance Fund % % 
 - Community Services Fund % % 
 - Water Fund % % 
 - Sewer & Storm Drain Maintenance 
Fee 

% % 

 - Others % % 
TOTALS 100% 100% 
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PROGRAM ADMINSTRATION COSTS 
  INCLUDED WITH OPERATION AND MAINTENANCE COSTS ABOVE 

Position Title FY 05-06 
Total Costed 

Compensation 

Projected FY 06-07 
Total Costed 

Compensation 
Public Services Director – 10% Time $20,676 $22,238 

Assistant Civil Engineer/NPDES Program 
Coordinator – 50% Time 

$45,171 $46,228 

Water Quality/Building Inspector – 50% 
Time 

$48,659 $51,601 

Public Works Supervisor – 25% Time $28,927 $31,324 

Parks Supervisor – 10% Time $10,400 $12,176 

City Attorney – 10% Time $14,616 $13,750 

Code Enforcement Officer – 10% Time $8,737 $9,005 

Senior Planner – 5% Time $5,481 $5,715 

Management Analyst – 10% Time – 
Recycling Program 

$10,554 $11,914 

Administrative Assistant, Public Services – 
5% Time 

$4,286 $4,838 

Total Costed Compensation of all Water 
Quality Related Positions in Laguna Hills 

$197,507 $208,789 
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City of Laguna Hills Local Implementation Plan (LIP)    November 15, 2006 
Program Management  

A-2-5 

A-2.3 City Internal Coordination – LIP & Program Management 

The City’s NPDES Program is organized as shown below in Figure A-2.1: 

Figure A-2.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
The Authorized Inspector (AI) is one of the following people:  1) Water Quality Inspector, 2) 
Public Works Supervisor, 3) Code Enforcement Officer, or 4) Any other person designated by 
the Public Services Director or City Manager. 
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Program Management  

A-2-6 

 
The Public Services Department is headed by Kenneth H. Rosenfield, the Public Services 
Director & NPDES Program Manager, and consists of the following Divisions, Contact 
Personnel, and major responsibilities: 
 

• Engineering Division – Humza Javed, Assistant Engineer 
o Serves as the day-to-day Storm Water Quality Program Coordinator, 

communicates with Staff regarding Water Quality issues and LIP 
implementation, writes correspondence for the NPDES Program Manager, and 
serves as a contact person with the other Co-Permittees. 

• Parks Division – Jan Frainie, Parks Supervisor 
o Responsible for the operation and maintenance of landscaping of public parks, 

including parking lots, buildings and recreational facilities, and communicates 
with Staff regarding Water Quality issues as needed. 

• Public Works Division – Vince Cardona, Public Works Supervisor 
o Responsible for the operation and maintenance of streets, drainage, and flood 

control facilities throughout the municipality, responds to Water Quality 
complaints within the City right-of-way, and assists the Water Quality Inspector 
as needed. 

 
The Community Development Department is headed by Vern Jones, the Community 
Development Director, and consists of the following Divisions, Contact Personnel, and major 
responsibilities: 
 

• Water Quality / Building Division – Bob Hufnagle, Senior Building and Water 
Quality Inspector 
o Actively implements the City’s Local Implementation Plan in the field including 

carrying out all commercial and residential inspections for Best Management 
Practice (BMP) implementation, responds to Water Quality complaints, and 
educates the Public on BMPs in the field.  Also oversees all building construction 
in the City. 

• Building Division – Genny Devries, Building Counter Technician 
o Issues building permits and educates public on water quality regulations at the 

public counter. 
• Planning Division – Julie Molloy, Senior Planner 

o Reviews site plans for conformance with Municipal Code requirements, assists in 
the CEQA documentation process, and educates the Public at the Permit Counter 
regarding applicable Water Quality regulations in conjunction with new or 
redevelopment projects. 

• Code Enforcement Division – Beverly Gracia, Code Enforcement Officer 
o Responds to general Water Quality complaints, works with the Water Quality 

Inspector as needed, addresses Water Quality issues in the field, and educates 
the Public in Best Management Practices. 
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A-2-7 

City Contact Information: 
Laguna Hills’ City Hall, 24035 El Toro Road, Laguna Hills, CA 92653 
(949) 707-2600 
 
Additional Public Agencies involved with Water Quality include the Orange County Sheriff’s 
Department, Orange County Fire Authority, El Toro Water District, Moulton-Niguel Water 
District, and Solag Disposal Company. 
 
Contact Telephone Numbers: 
 
Orange County Sheriff’s Department:  Lt. Steve Doan, Police Chief – (949) 707-2600 
Orange County Fire Authority, Central Dispatch – (714) 744-0455 
El Toro Water District – (949) 837-0660 
Moulton-Niguel Water District – (949) 831-2500 
CR&R– (877) 728-0446
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The responsibilities of the City departments for the internal coordination of LIP activities are 
shown in Table A-2.2.   

Table A-2.2 – City of Laguna Hills Internal Implementation of the LIP 
Program 
Element Department Activity Responsibility Under the 

Order/2003 DAMP 
Section A-2 -

Program 
Management 

Public 
Services 

Serves as City LIP 
manager 

Prepares annual compliance 
reports 

   Reviews shared budgets and 
prepared internal City budgets 

   

Coordinates with Principal 
Permittee and other Permittees 

for development and 
implementation of countywide  
program through 2003 DAMP 

   

Coordinates/ensures 
implementation of LIP by City 

departments; administers 
program 

   

Responds to phone, e-mail, 
and other input to the City on 

water quality issues and 
dispatches appropriate 

personnel; records responses 

   Follows up on problems with 
City compliance 

Section A-3 -
Plan 

Development 

Public 
Services 

Oversees 
development of new 

2003 DAMP 
programs 

Coordinates between City 
departments and the Principal 
Permittee in the development 

of new programs and BMP 
effectiveness studies 

Section A-4 - 
Legal 

Authority 

City 
Attorney’s 

Office 

Certification of 
adequate legal 

authority 

Review of legal 
authority/modification of 

ordinances/ legal certification 

Section A-5 -
Municipal 
Activities 

Public 
Services 

Manages storm drain 
inventory/atlas 

Updates or provides 
Geographic Information 

System (GIS) with updates to 
storm drain atlas 

  

Operates and 
maintains storm 
drains and flood 
control facilities 

Implements  applicable model 
BMPs, reports actions taken to 

LIP Management 
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Program 
Element Department Activity Responsibility Under the 

Order/2003 DAMP 

 Public 
Services  

Reports to LIP Manager with 
changes in flood control 

maintenance program and 
facilities 

 

 Public 
Services 

Operates and 
maintains 

corporate/municipal 
yards 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

   

Reports to LIP Manager with 
changes in 

corporate/municipal yards 

 Public 
Services 

Maintains catch basin 
stenciling program 

Implements stenciling 
program, reports actions taken 

to LIP Management 

   
Reports to LIP Manager with 
changes in stenciling program 

 

Orange 
County Fire 
Authority 

 

Generates emergency 
and non-emergency 

fire fighting 
discharges 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

 
Orange 

County Fire 
Authority 

Operates and 
maintains fire 

stations 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

   
Reports to LIP Manager with 

changes in fire facilities 
operated 

 Public 
Services 

Operates 
parks, community 

centers, and 
recreational facilities 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management operated 

   Reports to LIP Manager with 
changes in parks facilities 

 
Orange 
County 
Sheriff 

Operates and 
maintains police 

facilities 

Implements applicable model 
BMPs,  reports actions taken to 

LIP Management 

   
Updates LIP Manager with 
changes in police facilities 

operated 

 Community 
Services 

Operates Community 
Center facilities 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 
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Program 
Element Department Activity Responsibility Under the 

Order/2003 DAMP 

 Community 
Services  

Updates LIP Manager with 
changes in Community Center 

activities 

 Public 
Services 

Operates and 
maintains parking 

lots 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

   
Updates LIP Manager with 
changes in parking facilities 

operated 

 
EL Toro or 
Moulton-

Niguel WD 

Operates wastewater 
facilities 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

   

Updates LIP Management 
with changes in wastewater 

facilities operated 

 
EL Toro or 
Moulton-

Niguel WD 

Operates water 
facilities 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

   
Updates LIP Management 

with changes in water facilities 
operated 

 Public 
Services 

Maintains city 
facilities 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

   
Updates LIP Management 

with changes to City-owned 
facilities 

 Public 
Services 

Manages and 
maintains city vehicle 

programs 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

   

Updates LIP Management 
with changes to city vehicle 

programs 

 Public 
Services 

Manages and 
implements street 

sweeping 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

   

Updates LIP Management 
with changes to street 

sweeping 
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Program 
Element Department Activity Responsibility Under the 

Order/2003 DAMP 

 Public 
Services 

Manages and 
implements pesticide 

and fertilizer 
programs 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

   

Updates LIP Management 
with changes to pesticide and 

fertilizer programs 

 Public 
Services 

Manages and 
implements 
landscape 

maintenance 
programs including 

lakes 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

   

Updates LIP Management 
with changes to landscape 

maintenance programs 
 

 
Solag 

Disposal 
Company 

Manages and 
implements waste 
recycling and litter 
control programs 

Implements applicable model 
BMPs, reports actions taken to 

LIP Management 

   

Updates LIP Management 
with changes to waste 

recycling and litter control 
programs 

 
Section A-6 -

Public 
Education 

Public 
Services 

Manages 
education/outreach 

program 
Attends public meetings 

   

Provides training and 
guidance materials to private 
developers, public, and City 

staff 

   Disseminates information in 
the City 

   
Develops City versions of 

countywide education 
materials as appropriate 

 

Public 
Services & 

Community 
Development 

Distribution of public 
education materials 

Provides information to public 
at City counters 
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Program 
Element Department Activity Responsibility Under the 

Order/2003 DAMP 
Section A-7 -

New 
Development 

Community 
Development 

Manages General 
Plan 

Reviews the General Plan for 
water quality protection 

 Community 
Development 

Manages 
environmental 

planning review 

Implements use of CEQA 
checklist to review water 

quality issues on proposed 
projects 

   Reviews development for 
water quality issues 

 

Public 
Services & 

Community 
Development 

Processes 
building/grading 

permits 

Advises applicants of water 
quality requirements 

   Verifies plan compliance with 
water quality requirements 

 

Public 
Services & 

Community 
Development 

Interacts with public 
Provides information to 

permit applicants on water 
quality requirements 

 

Public 
Services & 

Community 
Development 

Manages public 
works projects 

Verifies plan compliance with 
water quality requirements in 

public works projects 

Section A-8 -
Construction 

Public 
Services & 

Community 
Development 

Processes 
building/grading 

permits 

Advises applicants of water 
quality requirements 

   

Verifies plan and NOI 
compliance with water quality 
requirements, reports actions 

taken to LIP Management 

 

Public 
Services & 

Community 
Development 

Manages oversight of 
construction 

inspection inventory, 
prioritization and 

inspection program 

Inventories, prioritizes and 
maps construction sites 

   

Implement inspections, 
requires corrective actions to 

be taken, reports actions taken 
to LIP Management 

 Public 
Services 

Manages Public 
works projects and 

Capital Improvement 
Project (CIP) projects 

Verifies plan compliance with 
water quality requirements in 

public works projects and 
CIPs 
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Program 
Element Department Activity Responsibility Under the 

Order/2003 DAMP 

Section A-9 -
Existing 

Development 

Public 
Services & 

Community 
Development 

Manages oversight of 
the commercial, 

industrial, residential 
inspection program 

Inventories, prioritizes and 
maps facilities 

   

Implement inspections, 
require corrective actions to be 
taken, report actions taken to 

LIP management 

 Community 
Development 

Manages business 
license application 

process 

Provides commercial and 
industrial information for the 

inventory to LIP Manager 

 Community 
Development 

Interacts with 
businesses and the 

public 

Provides information to 
industrial and commercial 
businesses and the public 

 

Section A-10 –
ID/IC 

Public 
Services 

Manages 
education/outreach 

program 

Distribute public education 
materials to encourage the 

reporting of problems 

 

Public 
Services & 

Community 
Development 

Implements 
construction site 

inspections 

Report violations of and/or 
enforce the water quality 

ordinance 

 

Public 
Services & 

Community 
Development 

Implements the 
existing development 

inspections 

Report violations of and/or 
enforce the water quality 

ordinance 

 

Public 
Services & 

Community 
Development 

Processes 
notifications/response 

requests for water 
pollution problems 

Detect and eliminate illegal 
discharges and illicit 

connections 

 

Public 
Services & 

Community 
Development 

Responds to water 
pollution complaints, 
assesses site, makes 

notifications, 
oversees clean-up 

operations and 
enforces water 

quality ordinance 

Respond to water pollution 
complaints in a timely manner 

and enforce all applicable 
ordinances 

 

Public 
Services & 

Community 
Development 

Manage water 
quality data received 

from countywide 
program 

Initiate source investigations  
through ID/IC program for 
problems identified through 
the water quality monitoring 

program 

0031771



SECTION A-2, PROGRAM MANAGEMENT  

 

City of Laguna Hills Local Implementation Plan (LIP)    November 15, 2006 
Program Management  

A-2-14 

Program 
Element Department Activity Responsibility Under the 

Order/2003 DAMP 

 
City 

Attorney’s 
Office 

Assists with the 
enforcement of  

violations of 
applicable 
ordinances 

Enforce against violators of 
stormwater related ordinances 

Section A-11 -
Water Quality 

Monitoring 

Public 
Services 

Manage water 
quality data received 

from countywide 
program 

Assess data to determine if 
Initiate follow up through 

ID/IC program for problems 
identified through the water 
quality monitoring program 
need to be followed up on 

  Manage industrial 
monitoring 

Require industrial monitoring 
pursuant to 2003 DAMP 

protocol 

Section A-12 –
Watersheds 

Public 
Services TBD TBD 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the City of Laguna Hills in 
developing its LIP. This Section also discusses a number of studies that the City is 
participating in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The complexity of the Third Term permits has necessitated the development of a LIP in 
order to provide for a city-specific plan within the broader policy and program 
framework of the 2003 DAMP.  The LIP focuses predominantly on the jurisdictional 
implementation of the model pollution prevention-oriented programs detailed in the 2003 
DAMP and was completed and provided to the RWQCB in 2003.  
 
The 2003 DAMP will be revised and submitted by the Principal Permittee as the 
proposed plan for the Report of Waste Discharge toward the end of the permit term.  The 
City LIP, however, is intended to be a more dynamic document plan that will be 
evaluated on at least an annual basis by the City or as directed by the Regional Board. 
Proposed revisions to the LIP Plan Development Section are identified in Section C-3.6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 DAMP Appendix C-3
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C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The tables 
that follow list the BMPs implemented during the reporting period.   
 

 Initiated 
in FY 
2005-06 

Completed 
in FY 2005-
06 

Projected 
completion 
in FY 2006-
07 

Total - Structural BMPs - Constructed wetlands    
Total - Structural BMPs - Sand filters    
Total - Structural BMPs - Disinfection systems    
Total - Structural BMPs - Catch Basin Inserts    
Total - Structural BMPs - Others    
Total - Litter Control BMPs - Screens    
Total - Litter Control BMPs - Booms    
Total - Litter Control BMPs - In-Line Retrofits (eg CDS units)    
Total - Litter Control BMPs - Others    
Total - Non-Structural BMPS - Public Awareness Survey    
Total - Non-Structural BMPS - Others    

 
* Please provide a copy of the survey and the results. 
 
  
 

Watershed Type of 
BMP 

Manufacturer   (if 
applicable) 

Number 
Implemented 

Type of Analysis Report 
Completed 

Total Debris 
Grate 

U.S. Enviro Net 114 Trash, Debris, 
Pesticides, Metals, 
Bacteria 

Yes        
No         

 
The catch basin debris gates were installed at 114 locations throughout the Aliso Creek 
and San Juan Creek Watershed.    A report has been prepared for the amount of trash & 
debris, as well as soil/muck collected from a sampling of 15 catch basins. 
 

 DAMP Appendix C-3

Debris Gates prevent trash and debris from entering the catch basins and keep it on the 
street where it can be regularly removed by street sweepers.  During heavy rain events, 
the gate automatically rises to prevent street flooding without staff assistance.  Once the 
water flow slows down, the gate automatically closes and remains closed when dry.  The 
gates have been effective in preventing litter, trash, debris, vegetation etc. from entering 
the storm drain.  City Staff analyzed data from Fall 2005 (prior to installation of debris 
gates) and Fall 2006 (subsequent to installation of debris gates). Data is plotted on next 
page:   
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Volume of Trash retrieved from Catch Basins Before & After installation of 
Debris Gates
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 Before (’05) After (’06) 
Total Volume of Trash 71 cubic feet 21 cubic feet 
 
Total volume of trash consists of plastic, paper, soil, vegetation, etc.   
 
 

Total Volume of Soil / Muck removed from 15 Catch Basins
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 Before (’05) After (’06) 
Total Volume of soil / muck 22 cubic feet 4.2 cubic feet 
 
The soil / muck samples were obtained from the catch basin. 
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As shown on the graphs, the volume of trash retrieved from the catch basins before and 
after the installations of the catch basin debris gates was very impressive.  The total 
volume of trash from these 15 catch basins decreased from approximately 71 cubic feet to 
21 cubic feet.   
 
The total volume of soil / wet muck dropped from approximately 22 cubic feet to 4.2 
cubic feet. This shows a significant drop in the total amount of muck entering the storm 
drain.  Before and after photos of these catch basins have been inserted as Attachment A 
to this section. 
 
 
C-3.4    Improvements in Stormwater Science (LIP Section A-3.4) 
 
The City of Laguna Hills is participating in the following studies:  
 
The City is also collaborating through the Principal Permittee in the Stormwater 
Monitoring Coalition (SMC) on three studies that may shape plan development and the 
selection of future BMPs as well as improving the City’s understanding of storm water 
science. These are defined in the City’s LIP and include developing standardized 
sampling and analysis protocols, microbial source tracking method comparison, and peak 
flow impacts.  
 
 
C-3.5   13225 Directive for Aliso Creek (LIP Section A-3.5) 
 
As reported in the previous Program Effectiveness Assessment reports and based on 
testing, the City has determined that three specific “sub-watersheds” generally exhibit 
somewhat higher fecal coliform, enterococcus, and e.coli bacteria concentrations than 
other locations tributary to Aliso Creek in Laguna Hills.  These “Focus Sub-watersheds” 
are:  J04P02, J04P03, and J04P04.   
 
City Staff also designated a high priority drain at the J05 outfall at Aliso Creek.  This 
outfall location drains a residential area of 90 homes as well as a 10 acre wetland.  
 
City Staff has placed efforts in reducing bacteria and other 303d constituents of concern 
at these focus sub watersheds, as well as high priority drains.  Research has shown that 
ornamental landscaping may elevate levels of bacterial concentrations, and it is known 
that bacteria sources are inclusive of gardening wastes, organic fertilizers and manures.  
Also, nuisance flows from landscape irrigation runoff are the primary transport medium 
to Aliso Creek during dry weather.  Therefore, City Staff in the process of implementing 
projects and continuing efforts to address these issues in the Watershed.  Some 
accomplishments in FY 05-06 and continuing efforts by the City include: 
 

 DAMP Appendix C-3

• The City completed the 'Greenback Landscape Renewal Grant Program', in which 
incentives were provided to private and public landowners to renew existing 
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landscaping to reduce water/fertilizer demand, water waste, and runoff.  One of 
the goals of this project was to encourage public and individual awareness and 
commitment to changing the prevailing design of suburban landscaping so as to 
reduce bacteria and other 303(d) constituents of concern.   The City started 
publicizing the program in June 2005.  This included mailings, news articles, 
website links and presentations.  City Staff sent out approximately 12,633 letters 
to residents, and 12 HOA'S informing them about the new program.  29 
applications were received from residents, out of which 21 applicants were 
deemed eligible to participate in the program.  A total of 13 applicants partially or 
wholly implemented their improvements.  Improvement projects ranged from 
updating irrigation systems, replacing landscaped areas with low water or no 
water usage plants, etc. The maximum rebate per applicant was $2000.00, and the 
City issued rebates totaling $17,379.50. 

 
• The City completed the ‘Control component’ of the Sulpher Solution project.  

This project proposed retrofitting of catch basin debris gates at 114 locations 
throughout the Aliso Creek and San Juan Creek Watershed.  These gates were 
installed in the focus sub watershed areas and in the vicinity of the high priority 
drain.  Catch basin monitoring and sampling of wet muck / soil within the catch 
basin at 15 locations, before and after the installation of these debris gates, has 
shown a significant decrease in trash, debris as well as organic debris.  Organic 
debris may contribute to bacteria growth, and an 81% decrease in total amount of 
wet muck/soil was recorded at the 15 sampled locations.  See page C 3-3 of this 
section. 

 
• City Staff investigated the J05 outfall at Aliso Creek. Drainage from an upstream 

wetland as well as a residential area is accumulated at this location. The purpose 
of the wetland is to improve water quality. Several hundred feet upstream of this 
outfall 5 water samples were obtained from the wetlands from 05/06 - 09/06. No 
bacteria exceedances were reported in FY 05-06 sampling period at this location. 
City Staff held two cleanup events in the City Wetlands in FY 05-06, which did 
incorporate this outfall location. Furthermore, the residential area directly 
draining to this outfall consists of 90 single family homes, and City Staff 
distributed water quality educational material to all these homes. The educational 
material discussed pet waste cleanup, landscape and gardening BMPs (which may 
contribute to bacteria) as well as other best management practices.  City Staff 
believes public education is a key factor in improving water quality.  
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• City Staff completed design for the Alicia Parkway Median Rehabilitation Project 
from Moulton Parkway to Paseo De Valencia. The location of the median is just 
upstream of the J05 outfall at the Aliso Creek monitoring location. This project 
proposes to replace the current high water usage median turf, to the City low 
water use plant palette. Landscape wastes, organic fertilizers, and organic carbons 
in reclaimed water used for landscape irrigation are bacteria sources and growth 
media. The project has been bid, and construction will begin early 2007. 
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• City Staff is participating in the Smart Timer / Edgescape Evaluation Program 
(SEEP) with other South Orange County cities, to evaluate the effectiveness of 
BMPs and reduce/eliminate excess urban/irrigation runoff in the storm drain 
system.  City Staff has proposed 4 monitoring locations throughout the Aliso 
Creek Watershed.  Three of the monitoring locations in this project are located in 
the City wetlands, upstream of the J05 outfall at Aliso Creek.  Excess runoff may 
be a cause of bacteria sources.  The SEEP project is currently in the initial stages 
and will last approximately two years. 

 
• City Staff promoted the City document titled “Equestrian-Related Water Quality 

Best Management Practices,” that the City developed in cooperation with the City 
of San Juan Capistrano, other governmental agencies, local horse stables owners 
and managers, and interested community members.  The document has been 
distributed to the Nellie Gail Ranch HOA office and its equestrian center, which 
exists mostly in the Aliso Creek Watershed.  The document is also uploaded on 
the City website. 

 
• In cooperation with the City of Laguna Niguel, Laguna Hills performed additional 

water quality testing for one quarter in FY 05-06, in an attempt to find any 
persistent point source locations of fecal bacteria (i.e. illicit connections or 
persistent discharges), as described in LIP Section A-11.   

 
• City’s authorized inspectors performed daily field reconnaissance to attempt to 

identify specific anthropogenic or natural source activities of fecal bacteria as 
described in LIP Appendix A-11. 

 
• The City continued its Dry Weather Monitoring Program this year.  A total of five 

sampling sites exist in the City of Laguna Hills.  Two sites in the SARWQCB 
jurisdiction, and three sites in the SDRWQCB jurisdiction.  See Section C-11 for 
detailed information. 

 
• Implement supplemental BMPs as outlined in LIP Appendices A-5 & A-9. 

 
In general, the bacterial concentration results for J04P02, J04P03, and J04P04, which 
have fluctuated up and down, are believed to be temperature induced.  There are no 
known changes to the physical environment, and no specific sources of fecal coliform, 
enterococcus or e.coli bacteria have been identified in these largely residential areas. 
 
Other municipal activities in the Aliso Creek Watershed focus on catch basin stenciling, 
street sweeping, public education, new development controls, and other strategies as 
outlined below. 
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Catch Basin Stenciling: 
 
Staff reinstalls missing or damaged placards as needed.  All 487 catch basins in the City 
are labeled with ‘No Dumping Drains to the Ocean.’  Catch basins are re-labeled on an as 
needed schedule. 
 
Street Sweeping: 
 
No new parking restrictions have been developed since the 2003 PEA.  However, the 
same 25 street segments that were previously designated as no parking on street sweeping 
days still exists in the Moulton Ranch area of the City.  Vehicles are cited for parking on 
these streets during street sweeping days. 
 
Public Education & Enforcement: 
 
Staff attends quarterly NPDES Authorized Inspector Meetings, and training sessions held 
by the County of Orange.  Also, staff is always equipped with brochures and posters 
while out in the field. 
 
New Development 
 
There are no New Development projects in the City.  The City is fairly built out.  Re-
development projects are required to comply with all water quality regulations and codes.   
 
    
C-3.6    Plan Development Modifications  
 
The program modifications that will be made to the Plan Development section of the 
City’s LIP include the following: 
 
 No program modifications are scheduled during the next reporting period.  
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Section C-3 Attachment A: 
 

  BEFORE & AFTER INSTALLATIONS 
 OF CATCH BASIN DEBRIS GATES 

 2005 & 2006 
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Cabot Road 850’ n/o Paseo De Valencia e/s #4 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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Cabot Road 550’ s/o La Paz Road e/s #2 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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Cabot Road 450’ s/o La Paz Road e/s #1 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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Cabot Road 750’ s/o La Paz Road w/s #3 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0031785



Cabot Road 525’ s/o Paseo De Valencia w/s #6 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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Cabot Road 40’ s/o Hitching Rail w/s #9 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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Paseo De Valencia 60’ e/o Mackenzie n/s #2 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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Paseo De Valencia 500’ e/o Mackenzie s/s #3 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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La Paz Road 20’ e/o Appalossa #8A 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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La Paz Road 20’ e/o Gallup #7 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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La Paz Road 20’ e/o Moulton Parkway w/b #10 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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Oso Parkway 20’ w/o Tombstone #2 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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Oso Parkway w/o Bridlewood #5 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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Oso Parkway 1600’ e/o Moulton Pkwy #11 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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Oso Parkway e/o Nottingham #6 
 
 
BEFORE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AFTER 
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SECTION C-4, Legal Authority  

 
C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section A-4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section A-4.2) 
 
No revisions were made to the City of Laguna Hill's Water Quality Ordinance (Water 
Quality Control) L.H.M.C. 5-36 during this reporting period.  
 
No revisions were made to the City's stormwater related ordinances during this reporting 
period.   
 
 
C-4.3 Legal Authority Modifications 
 
The program modifications that will be made to the Legal Authority section of the City’s LIP 
include the following: 
 
No legal modifications such as stormwater fees for non-compliance with the Water Quality 
Control Code were enacted in FY 2005-06. 
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1  Overall Program Management 
 
Through the submittal of an Organization chart (LIP Exhibit A-2.1). the City of Laguna Hills 
identified which Department(s) were responsible for the implementation of this stormwater 
program element.   
 
During the reporting period, the Organization chart was slightly modified.  Figure A-2.1 of the 
LIP is attached in section C-2. 
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C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 

5.2) 
 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary  

Municipal Facility Types Total 
Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards – Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 14 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

2 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 3 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

0 

 
The City of Laguna Hills did not acquire any new facilities in FY 2005-06.  The total number of 
facilities as outlined in the table above are 19.  
 
The three (3) public parking facilities referred to above are Cabot Park, the Laguna Hills Civic 
Center, and the Community Center. 
 
The two (2) public building referred to above are the Laguna Hills Civic Center at 24031-24035 
El Toro Road and the Laguna Hills Community Center at 25555 Alicia Parkway.  
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Watershed Summary  

Sub-Category Facility 
Types 

Number of 
Municipal 

Facilities in F 
Watershed 

Number of 
Municipal 

Facilities in J 
Watershed 

Number of 
Municipal 

Facilities in L 
Watershed 

Total Number 
of Municipal 

Facilities 

Active or Closed Municipal 
Landfills 

0 0 0 0 

Publicly Owned Treatment 
Facilities 

0 0 0 0 

Incinerators 0 0 0 0 
Solid Waste Transfer 
Facilities 

0 0 0 0 

Land Application Sites 0 0 0 0 
Sites for Disposing and 
Treating Sewage Sludge 

0 0 0 0 

Hazardous Waste 
Treatment, Disposal, and 
Recovery Facilities 

0 0 0 0 

Uncontrolled Sanitary 
Landfills 

0 0 0 0 

Corporation Yards 0 0 0 0 
Maintenance Yards 0 0 0 0 
Storage Yards for Materials 0 0 0 0 
Airfields (Landside 
Operations) 

0 0 0 0 

Parks and Cemeteries 3 10 1 14 
Public Buildings (Police, 
Fire, Libraries, etc.) 

1 1 0 2 

Stadiums 0 0 0 0 
Stables 0 0 0 0 
Boat/Shipping Yards 0 0 0 0 
Animal Shelters/Services 0 0 0 0 
Public Parking Facilities 1 1 1 3 
Other Facilities Identified 
by the Municipality 

0 0 0 0 

Total for all Categories 5 12 2 19 
 
During FY 2005-06, no new facilities were acquired.  
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal.   
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C-5.3    Prioritization of Sites (LIP Section 5.3) 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total Number of Facilities 

Number of mandatory high priority facilities 19 
Number of "Other" high priority facilities 0 
Number of medium priority facilities 0 
Number of low priority facilities 0 
Total Number of Facilities 19 

All the 19 sites remained high priority sites.    
 
Watershed Summary  
Municipal Facility 
Prioritizations 

Total 
Number of 
Facilities by 
Watershed F 

Total Number 
of Facilities by 
Watershed J 

Total 
Number of 
Facilities by 
Watershed L 

Total 
Number of 
Facilities 

Number of high priority 
facilities 

5 12 2 19 

Number of medium priority 
facilities 

0 0 0 0 

Number of low priority 
facilities 

0 0 0 0 

Total Number of facilities 5 12 2 19 

 
During FY 2005-06, no new facilities were acquired 
 
The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual Progress Report submittal. 
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C-5.4   Model Maintenance Procedures (LIP Section 5.4) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. 
 
No changes were made to the City’s Municipal Activities BMP Factsheets.  
 
C-5.5    Inspection (LIP Section 5.5) 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The number of inspections completed during the current reporting year is presented below:  
 
Jurisdictional Summary  
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Municipal Facility Types Total Number 
of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

0 

Other Municipal Owned and/or Operated Facilities - Parks and Cementaries 14 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

2 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
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Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 3 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

0 

Total for all Categories 19 
 
 
Name of Field Program Number of Field Program Inspected 
Park Inspection Program 14 
Community Center & Civic Center Inspection 
Program 

2 

Parking Area Inspection Program 3 
Total 19 
 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Jurisdiction Summary 
Jurisdiction Number of Facilities /Field 

Programs requiring 
Corrective Action 

Number of Re-inspections 
 

Total 8 
 

8 

 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 

Programs 
with BMPs 

Fully 
Implemented 

Number of 
Facilities/Field 

Programs 
with BMPs 

Partially 
Implemented 

Number of 
Facilities/Field 

Programs With No 
BMPs  

F 3 2 0 
J 7 5 0 
L 1 1 0 
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C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
Appropriate City Staff was notified of the issues at the facilities.  The appropriate BMP’s have 
been implemented at the sites. 
 
C-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-5.6    Education and Training (LIP Section A-5.6) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.   
 
All City Staff trainings have been added as Attachment A, Section C-1. 
 
C-5.6.2    Education 
 
The City has conducted outreach to its fixed facilities, field programs, drainage facilities, 
contracted activities, and leased facilities within its jurisdiction to ensure that they are informed 
of their responsibilities.  This outreach has included efforts such as distribution of posters, fact 
sheets, and signage, etc.   A summary of the City’s outreach efforts is presented below. 
  
All outreach and public education material distribution has been added as Attachment A, Section 
C-6. 
 
C-5.7   Environmental Performance Report (LIP Section A-5.7) 
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes: 
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• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports (see the Template EPR Form) are completed each year 
by the City from inspection forms for each inventoried municipal fixed facility, field program, 
and drainage facility.    
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Template EPR Form 
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CITY OF 
ENVIRONMENTAL PERFORMANCE REPORT 
Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                                                Fixed Facility                          Field Program 
Program Name:  
Address (if applicable):  
Contact person/ title:  
Number of Employees:  
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From (Insert Month/Year) To (Insert Month/Year)    
Past Problems Identified on Previous EPR Form: 
 
 
 
                                                                                                             Estimated                                
Actionable Issues                                                                 Start Date                   Completion Date      
 
 
 
 
 

  If the corrective actions as identified in the previous report have not been completed an 
explanation and new estimated start and completion dates are provided on a separate sheet. 
 
Information From Current Reporting Period: From (Insert Month/Year) To (Insert Month/Year) 
How Many Inspections Have Occurred During the Reporting Period: 
Dates of Inspection(s): 
Current Problems/Issues Identified: 
 
 
 
                                                                                                               Estimated                                
Actionable Issues                                                                 Start Date                   Completion Date      
 
 
 
 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature:                                                                              Date: 
EPR Report Form Name and Title (Printed below) 
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C-5.8   Municipal Activities Program Modifications  
 
The program modifications that will be made to the Municipal Activities section of the City’s 
LIP included the following:  
 
No modifications are planned during the FY 2006-2007 reporting period.    
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 C-5.A  ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 
Indicate which of the following litter control programs, such as municipal litter ordinances, 
provision of public trash receptacles, periodic clean-up programs and/or “city beautification day” 
type events where a special effort is made to collect household trash.   
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance   
Public Trash Receptacles   
Clean-Up Programs    
Special/Bulky Item Pickups   
Others   
 
The City performs weekly inspections, and trash pick up is done as needed along roadways. 
  
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected during the reporting period is estimated to be 56,299 
tons.   
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C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft)  
Total Number of Catch Basins in City  487 
Total Number of Catch Basins Cleaned in City 589 
[P]Percentage of Catch Basins Cleaned (%) 120.94 % 
Total Volume of Material/Debris Removed 39 tons 
Method of Material/Debris Removal: 
Vacuum Truck 

1 % 

Hand Crews 99 % 
Others 0 
 
The 487 catch basins in the City were cleaned at least once prior to the rainy season, and on an 
as-needed basis.  Hence the percentage exceeds 100%. 
 
 
Status of BMP Implementation 
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Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance Staff 
- Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Conduct intermittent 
inspections 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Plug inlet during 
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cleaning 
Source and Treatment 
Control - Clean catch 
basins at least annually - 
Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Clean at 
pipeline gradient 
changes 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Other 

 
 

 
 

 
 

 

Treatment Control - 
Clean dissipators as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Are there any dry weather sewer diversions in place 
Yes       No  
 
If yes, please provide information on the diversions. 
 
Date 
Started 

Channel 
Name 

Location of 
Diversion 

Costs For 
Diversion 
Setup 

Costs for 
Diversion per 
Gallon 

Amount of 
Flow Diverted 

N/A      
 
 
Did you evaluate the need for additional drainage facility sewer diversions for dry weather 
flows within your jurisdiction? 
Yes       No  
 
If yes, to the extent that you can, please provide the following information on the evaluation(s). 
 
Channel 
Name 

Location 
of 
Diversion 

Costs for 
Diversion 
Setup 

Costs for 
Diversion 
Per Gallon 

Amount 
of Flow 
Diverted 

Status 

N/A      
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Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer 
(if available) 

Number 
Implemented 

Type of Analysis 

Total Debris Gate U.S. Enviro Net 
Services Inc. 

114 Trash, debris, pesticides, 
metals, bacteria 

 
C-5.A.4 Catch Basin Stenciling  
 
Total number of catch 
basins  

Total number of catch basins 
with stencils 

Total number of catch basins re-
stenciled 

487 487 0 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
 

Type of Application(s) Used % Used 
Spray Paint 0 
Curb Markers 100 
Heat Application 0 
Adhesives 0 
Others 0 
 
 
Phrase Used Yes              No 
No Dumping Drains to Ocean                          
 
The following organizations were used to perform stenciling.  
 
Volunteer/ Other Organization Number of Catch Basins 

They Re-Stenciled 
During the Reporting 
Period 

N/A  
 
All catch basin stenciling performed by County & City Staff at City Expense. 
  
C-5.A.5 Street Sweeping            
                                                                                                                                                                                   
Did you purchase new street sweeping equipment or establish new contracts for said services? 
 
Did you purchase new street sweeping equipment or establish new contracts for said services?
Yes       No  
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If yes, how did you consider pollutant removal effectiveness prior to the purchase of equipment 
or establishment of a new contract? 
 Considered 
Manufacturer Specifications  
Technical Documents  
Other  
 
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum  
Brush assisted  
Regenerative Air 2 TYMCO 600’s 
Other  
 
Total Weight 
Collected 
for Fiscal year (tons) 

Total Weight Miles 
Swept (Miles) 

922 7080 
 
 
How is the % determined? Determined 
Estimates  
Studies  
Others  
 
 
Question Yes/No How Often By What Means 
 
Parking restrictions for street 
sweeping? 

 Each Sweep day Police Patrol 
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

 weekly Field Inspection 
 

 
Are streets inspected for sweeper 
effectiveness? 

 weekly Field Inspection 
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C-5.A.6 Household Hazardous Waste Collection  
 
Question Yes   No How Many Times Per Year 
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days? 

       

 
 
Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Grant 
Ends on 

Have you 
quantified the 
amount of oil 
collected as 
part of the 
grant? 

Motor 
Oil/Oil 
Products 
Collected 

Oil Filters Collected 

 Yes       No July 1st 
2005 

June 30th 
2006 

 Yes      No 34,865 
gallons 

14,500 uncrushed 
filters 
 

 
The City occasionally holds used oil filter recycling events.  Such an event is proposed to occur 
in November 2006.  Details of the event will be discussed in the FY 06-07 PEA. 
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C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.   Fertilizer Management 
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Question Yes/No Specify (if needed) 
Did city personnel apply fertilizers in your 
jurisdiction? 

  
 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

  
 

 

Did city personnel determine which type of 
fertilizer to use? 

  
 

 

Did a contractor determine which type of 
fertilizer to use? 

  
 

 

Did city personnel determine the fertilizer 
application rates? 

  
 

 

Did a contractor determine the fertilizer 
application rates? 

  
 

 

Did city personnel determine the timing of 
fertilizer applications? 

  
 

 

Did a contractor determine the timing of 
fertilizer applications? 

  
 

 

Did city personnel determine the application 
methods of fertilizers? 

  
 

 

Did a contractor determine the application 
methods of fertilizers? 

  
 

 

Did a city personnel store the fertilizers?   
 

 

Did a contractor store the fertilizers?   
 

 

Are slow-release fertilizers utilized within your 
jurisdiction? 

  
 

 

Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

  
 

4 times a year 

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

  
 

Prior to application 

If Yes, How is calibration done? (Please specify)   
 

Estimate per square footage 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

  
 

 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

  
 

sweep up 

Last reporting year, how many acres of land   150 
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were treated with fertilizers? (Please specify)  
 
Brand Name Nitrogen Phosphorus Potassium Total Amount 

Applied (lbs) 
Roots Foliar 1 2 3 70 gallons 
Gypsum 2 5 0 10000 lbs 
Nitra Form 38 0 0 4000 lbs 
Turf Gold 21 3 5 10500 lbs 
Turf Supreme 16 6 8 3000 lbs 
Nitra King 22 3 7 4500 lbs 
Pro Balance 15 15 15 5000 lbs 
Best Tabs 20 10 5 150 - one gram 

tablets 
Ammonium Sulphate 21 0 0 8000 lbs 
 
Please list the types and quantities of fertilizers that were applied in your jurisdiction during the 
last fiscal year.  If both city personnel and contractors apply fertilizers, please provide 
information for each of them.  
 
B. Pesticide Management 
 
Note: Pesticide Management notes below cover two (2) City programs: the Parks 
Department Pesticide Management Program and the Public Works Department Pesticide 
Management Program.  For example, the Parks Department monitors for gophers while 
the Public Works Department monitors for ground squirrels.  The Parks Department 
Program is staffed by the City’s Parks Supervisor and employees of SpectrumCare, a well-
known and widely used contractor by Cities in South Orange County for landscape 
maintenance.  The Public Works Department Program is staffed by the City’s Public 
Works Supervisor and employees of the County of Orange under contract. 
 

DAMP Appendix C-5 
 

Question Yes/No Specify (if needed) 
Do you monitor for pests?   Observation 
Do you utilize presence/absence?    
Do you utilize visual counts?    
Do you utilize symptoms/signs?    
Do you utilize others? (Please specify)    
Do you monitor Vertebrates: Gophers?    
Do you monitor Vertebrates: Rabbits?    
Do you monitor Vertebrates: Ground squirrels?    
Do you monitor Vertebrates: Others? (Specify)    
Do you monitor Insects/Mites: Ants?    
Do you monitor Insects/Mites: Aphids?    
Do you monitor Insects/Mites: Whiteflies?    
Do you monitor Insects/Mites: Spider mites?    
Do you monitor Insects/Mites: Psyllids?    
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Do you monitor Insects/Mites: Others? (Specify)    
Do you monitor Weeds: Grasses?    
Do you monitor Weeds: Broadleaf?    
Do you monitor Diseases: Leaf?    
Do you monitor Diseases: Root?    
Do you monitor Diseases: Whole Plant?    
Do you monitor Diseases: Other? (Specify)    
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

   

Do you identify pests from books/magazines?    
Do you identify pests from Ag. Commissioner?    
Do you identify pests from UC Cooperative 
Extension? 

   

Do you identify pests from Internet?    
Do you identify pests from Pest Control 
Advisor? 

   

Do you identify pests from Own Experience?    
Do you identify pests from Others? (Specify)    
Did city personnel apply insecticides/miticides in 
your jurisdiction? 

   

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

   

Did city personnel apply herbicides in your 
jurisdiction? 

   

Did a contractor apply herbicides in your 
jurisdiction? 

   

Did city personnel apply fungicides in your 
jurisdiction? 

   

Did a contractor apply fungicides in your 
jurisdiction? 

   

Did a city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction? 

   

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

   

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

  None 

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

  None 

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide safety? 

  None 

Do you calibrate the equipment used for the 
application of pesticides? 

  N/A 
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If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

  N/A 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

   

Do you have written procedures in place to deal 
with pesticide spills? 

   

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

   

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 

   

Do you typically clean up small spills of 
pesticides by Sweeping? 

   

Do you typically clean up small spills of 
pesticides by Washing? 

   

With the left over pesticide from an application, 
do you store for the next job? 

  Contractor 

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

  Contractor 

With the left over pesticide from an application, 
do you ... (Please specify). 

  N/A 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

  Contractor  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

  Contractor 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

  Contractor 

The location where you clean vehicles used to 
transport pesticides is at your own facility. 

  Contractor 

The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

  Contractor 

The location where you clean vehicles used to 
transport pesticides is at the application site. 

  Contractor 

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

  Contractor Facility (County and 
Spectrum Care) 

When pesticides land of-target (i.e. on sidewalks 
and streets), you sweep/blow. 

   

When pesticides land of-target (i.e. on sidewalks    
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and streets), you wash. 
When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

  N/A 

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

  125 

How many acres of insecticides/miticides were 
applied? 

  17 

How many acres of herbicides were applied?   76 
How many acres of fungicides were applied?   17 
How many acres of molluscides (i.e. snail baits) 
were applied? 

  25 

 
 
     Category of 

Pesticide 
Brand Name EPA 

Registration 
Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

 
Fusilade 

10182-393 24.5 14 gal     
 

 
Manage 

524-465 75 10 gal     
 

 
Diazinon 

869-139 5 40 lbs     
 

 
Round-Up 

348-04-001 41 300 pints     
 

 
Rodeo 

Not Available 30 5 gal     
 

 
Orthene 

59639-26 75 4 pints     
 

 
MSMA/Weed Hoe 

50534-54765 48.3 2 gal     
 

 
Metalde Hyde 

5481-103 7.5 150 lbs     
 

 
Safer-Soap 

42697-1 49.52 8 gal     
 

 
Turflon 

62719-258 61 20 gal     
 

 
Alum Phosphide 

5857-2-28 55 80 lbs     
 

 
 
 

DAMP Appendix C-5 
 

 

0031820



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-22 November 15, 2006 

 
 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 

DAMP Appendix C-5 
 

Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

   

Do you regularly monitor for pests?   Observation / Inspection 
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

   

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

   

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

   

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

   

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

   

An alternative to pesticides was used: Weeds - 
Fabric for suppression 

   

An alternative to pesticides was used: Weeds - 
Adjust mowing height 

   

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

   

An alternative to pesticides was used: Weeds - 
Flaming 

   

An alternative to pesticides was used: Weeds - 
Landscape design 

   

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

   

An alternative to pesticides was used: Diseases 
- Irrigation 

   

An alternative to pesticides was used: Diseases 
- Plant selection 

   

An alternative to pesticides was used: Diseases 
- Pruning 

   

An alternative to pesticides was used: Diseases 
- Fertilization 

   

An alternative to pesticides was used: Diseases 
- Landscape design 
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An alternative to pesticides was used: Diseases 
- Other (Please specify) 

   

An alternative to pesticides was used: Insects - 
Biological control 

   

An alternative to pesticides was used: Insects - 
Plant selection 

   

An alternative to pesticides was used: Insects - 
Pruning 

   

An alternative to pesticides was used: Insects - 
Physical Removal 

   

An alternative to pesticides was used: Insects - 
Landscape Design 

    

An alternative to pesticides was used: Insects - 
Other (Please specify) 

  N/A 

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name 
and number. 

  Jan Frainie, Parks Supervisor 
 (949) 707-2600 
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permits set a high expectation for 
the performance of the public education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section A-6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section A-6.3) 
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following: 
 
1. Public Education Material Distribution 
 
The City made educational materials available to its residents at the City of Laguna Hills 
City Hall, Community Center, and the Nellie Gail Ranch Homeowners Association office 
and Equestrian center.  See Attachment A to this section for the public education material 
distribution.  Following are some of the materials available at some or all of the facilities: 
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COUNTY BROCHURES: 
The Ocean Begins at Your Front Door 
Help Prevent Ocean Pollution: Tips for Home Improvement Projects 
Help Prevent Ocean Pollution: Tips for Horse Care 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business 
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Waste 
Help Prevent Ocean Pollution: Tips for Projects using Paint 
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Water Quality Guidelines for Pet Care Activities 
Keeping Pest Control Products Out of Creeks, Rivers and the Ocean 
Waste Oil Collection Centers - North, Central & South Orange County 
 
POSTERS 
BMP Poster for Food/Restaurant Industry (English / Spanish) 
The Ocean Begins at Your Front Door' poster 
 
OTHER: 
Construction Runoff Guidance Manual 
Mouse pads 'The Ocean Begins at your front door' 
Project Pollution Prevention magnets 
Project Pollution Prevention pencils 
 
CITY OF LAGUNA HILLS DEVELOPED BROCHURES / HANDOUTS: 
Equestrian-Related Best Management Practices 
Minimum Designated Best Management Practices for Existing Development 
City Best Management Practices Fact sheets for Commercial, Industrial, and Residential 
Existing Developments 
City Views Newsletter 
‘The Ocean Begins at Your Front Door’ Billing Inserts 
 
CITY WEBSITE: 
Minimum Designated Best Management Practices Fact sheets for Commercial, 
Industrial, and Residential Existing Developments 
'Do you know where the Stormwater goes' brochure 
'The Ocean begins at your front door' brochure 
Equestrian-Related Best Management Practices 
City Views Storm Water Brochure 
Keeping your car and the environment clean – Article 
Pool Construction / Stockpiling BMPs 
Stormwater Pollution video clip 
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2. Employee Training and Outreach: 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
•Provide educational brochures / letters to City Staff.      
 
•Sent detailed e-mails with developments in the storm water program to Staff specializing 
in water quality issues. 
 
•Inform Water Quality Staff regarding trainings and encourage attendance. 
 
•NPDES Coordinator distributed 'sad fish artwork- Water Pollution Found in your Area' 
door hangers to City Staff.  City Staff carry these educational door hangers with them 
while out in the field. 
 
•Performed quarterly water quality committee meetings and discussed water quality 
program requirements and other issues. 
 
•Staff attended seminars and workshops. 
   
 
For all Staff trainings, see Attachment A, Section C-1. 
 
 
3. Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
•Distributed BMP fact sheets / brochures with construction permits;  
 
•Distributed Construction Runoff Guidance manuals with construction or grading 
permits. 
 
•Distributed BMP fact sheets at construction sites on an as-needed basis after building 
inspection; 
 
•Encouraged Site developers and contractors to refer to the City website for water quality 
educational material. 
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4. Outreach to Industrial Site Owners and Operators  
 
Training & Outreach Activity 
No training or outreach was done because the City of Laguna Hills has no industrial 
facilities within its jurisdiction.   
 
 
5. Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
•Provided information about BMPs and regulations with permits. 
 
•Hand delivered brochures. 
 
•Distributed information and educated owners and operators during inspections. 
 
•Sent water quality educational inserts to all Commercial businesses in January 06.  
 
•Sent water quality educational letters to Commercial businesses as needed.  
    
 
 
6. Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
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 Outreach Initiatives 
•Published information about urban runoff and stormwater pollution issues on the City’s 
website, www.ci.laguna-hills.ca.us under “Download Forms and Documents” under 
“Water Quality.” 
 
•Advertised and Promoted clean-up events such as the Annual Inner Coastal & 
Watershed Cleanup Day on September 17th 2005.  Volunteers in the City of Laguna Hills 
picked up approximately 130lbs of trash and 50lbs of recyclables from the Aliso Hills 
Channel (Aliso Creek Watershed).   
 
•City Staff hosted a location for the Volunteer Connection Day / Earth Day event on 
April 22, 2006.  With over 130 volunteers, trails and creeks were cleaned, the City 
wetlands were cleaned, and ten trees were planted.  The volunteers collected 
approximately 3,000lbs of trash and over a dozen shopping carts. 
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• City Staff held a water quality booth with brochures and other educational information 
relating to water quality, on the 4th of July celebration at the Laguna Hills Community 
Center. The information was exposed to thousands of residents. 
 
•City Staff hung 'sad fish artwork' Storm Water Banners at various light poles on arterials 
in the City. 
 
•City Staff put educational water quality door hangers on homes that could potentially  be 
in violation of the City water quality ordinance. 
 
• 'The Ocean Begins at your front door' magnets have been placed on City vehicles. 
Magnets have been also placed on some HOA vehicles in the City.  As the City vehicles 
are out in the field most of the day, thousands are exposed to these magnets. 
 
•City Staff provided water quality educational material and brochures at the Annual 
Mayor’s Breakfast event at the Laguna Hills Community Center.    
 
•In December 2005, over 9700 water quality educational insets were mailed to all the 
addresses of Laguna Hills with the assistance of the Water Districts in the City.  These 
included all residential and commercial addresses. Inserts were also distributed to City 
Staff as well.  
 
•Provided information via mail to residents on an as needed basis. 
 
The following initiatives targeted schools: 
 

Schools Initiatives 
•The City encouraged participation of schools in clean up events such as the Inner 
Coastal Watershed Clean Up Day.  City Staff partnered with appropriate 
departments in schools to help get them further involved in watershed concerns, and 
cleanup events. 
 
•City Staff attended the 3rd Annual Children’s conference on Watersheds on January 
11, 2006 at the Ocean Institute in Dana Point.  Staff interacted with children of 
different elementary schools and discussed watershed pollution issues. 
  

 
 
7. Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
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Agency/District Outreach Initiatives 
•Formed a partnership with El Toro Water District to produce joint outreach 
materials and coordinate inspections for the distribution of educational materials. 
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•Formed a partnership with Moulton-Niguel Water District to produce a common 
message 
 
•Formed partnerships with agencies with a common message    

 
 
C-6.4  Public Participation (LIP Section A-6.4) 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
 

Public Participation 
• Encouraging Behavior Change - Through the public education program, 

residents have been asked to make adjustments to their activities to reduce 
the impact to the storm drains and water quality.   

 
• Asking for Feedback -The City has provided opportunities for residents to 

ask questions and give comments about the stormwater program.  City 
newsletters and the website have included contact information for people to 
communicate with municipal staff.   

 
• Participating in Outreach Events – Participation in outreach events allows for 

a two-way communication with the public. It is an excellent opportunity to 
not only disseminate stormwater public education information and materials 
but also allows the .public to respond with question, comments and/or 
concerns.  

 
• School Programs - Providing children with the tools to actively participate in 

the protection of their local waterways and beaches creates powerful 
environmental stewards of the future.   

 
C-6.5 Program Effectiveness Assessment (LIP Section A-6.5) 
 
Through its own public education effort, the City made the following number of 
impressions during the reporting period:  
33,000 
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Through its own public education effort, the City made many impressions during the 
reporting period.  These impressions were based upon its quarterly newsletters containing 
water quality articles, contact with community members during inspections, hosting 
water quality booths at community gatherings (July 4th celebration at the Community 
Center, Mayor’s Breakfast event), hosting/advertising watershed cleanup events (Inner-
Coastal Watershed Cleanup Day, Volunteer Connection Day), mailing educational letters, 
water quality billing inserts, distributing educational material at its facilities, and posting 
water quality information on the City Website.  The City also has Water Quality 
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Educational Banners hanging from light poles on some arterials which thousands are 
exposed to on a daily basis. 
 
C-6.6 Public Education Modifications 
 
The program modifications that will be made to the Public Education section of the 
City’s LIP include the following: 
 
The City plans to extend outreach to schools in the next reporting year.  Also, the City 
plans to place education materials in its other facility - the Community Center.  
 
The City of Laguna Hills has many noteworthy accomplishments that it would like to 
note in this PEA. 
 
Noteworthy City of Laguna Hills Public Education Program Accomplishments: 
 

• The City participated in the 9th Annual Inner-Coastal Watershed Clean-Up Day 
on September 17th 2005.  This was the second time the City was participating in 
this event.  5 volunteers collected approximately 130lbs of trash and 50lbs of 
recyclables from the Aliso Hills Channel (in the Aliso Creek Watershed).  

 
• The City participated in the Annual Volunteer Connection Day / Earth Day event 

on April 22, 2006.  With over 130 volunteers, trails and creeks were cleaned, City 
wetlands were cleaned, and trees were planted. Approximately 3,000 lbs of trash 
was collected.  

 
• The City inspectors work closely with the Municipal Water Districts coordinate 

water quality concerns while out in the field.    
 

• In this reporting period, the City published two water quality articles in the City 
newsletter.  The articles addressed best management practices for businesses as 
well as residents.  

 
• With the assistance of the water districts (El Toro Water District and Moulton 

Niguel Water District), City Staff mailed over 9700 water quality educational 
billing inserts to all of the commercial and residential addresses in the City. 

 
• Distributed copies of the Equestrian-Related Water Quality Best Management 

Practices document as well as ‘Tips for Horse Care’ water quality brochure to the 
Nellie Gail HOA (the Largest HOA in the City).  

 
• Updated Water Quality Page on the City website periodically, and added a Water 

Quality Pollution Prevention video.  
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The City of Laguna Hills 
Public Education Material Distribution 

July 1st 2005 – June 30th 2006 
 
 

MATERIAL DISTRIBUTION NUMBER 
DISTRIBUTED 

  

COUNTY BROCHURES:  

The Ocean Begins at Your Front Door 
200 + 

Help Prevent Ocean Pollution: Tips for Home Improvement Projects 
55 

Help Prevent Ocean Pollution: Tips for Horse Care 
40 

Help Prevent Ocean Pollution: Household Tips 
13 

Help Prevent Ocean Pollution: Maintenance Practices for Your 
Business 90 
Help Prevent Ocean Pollution: Proper Disposal of Household 
Hazardous Waste 5 

Help Prevent Ocean Pollution: Tips for Projects using Paint 
55 

Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
50 

Water Quality Guidelines for Pet Care Activities 
10 

Keeping Pest Control Products Out of Creeks, Rivers and the 
Ocean 10 
Waste Oil Collection Centers - North, Central & South Orange 
County 6 

 
 

POSTERS  

BMP Poster for Food/Restaurant Industry (English / Spanish) 
30 

The Ocean Begins at Your Front Door' poster 
40 

 
 

OTHER:  

Construction Runoff Guidance Manual 
25 

Mouse pads 'The Ocean Begins at your front door' 
45 
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Project Pollution Prevention magnets 
Numerous 

Project Pollution Prevention pencils 
Numerous 

 
 

CITY OF LAGUNA HILLS DEVELOPED BROCHURES / 
HANDOUTS:  

Equestrian-Related Best Management Practices 
30 

Minimum Designated Best Management Practices for Existing 
Development 10 
City Best Management Practices Fact sheets for Commercial, 
Industrial, and Residential Existing Developments 50 + 

City Views Newsletter 
All City Residents 

‘The Ocean Begins at Your Front Door’ Billing Inserts 
All commercial and 

residential addresses in 
the City 

  

CITY WEBSITE:  
Minimum Designated Best Management Practices Fact sheets for 
Commercial, Industrial, and Residential Existing Developments  

'Do you know where the Stormwater goes' brochure  

'The Ocean begins at your front door' brochure  

Equestrian-Related Best Management Practices  

City Views Storm Water Brochure  

Keeping your car and the environment clean – Article  

Pool Construction / Stockpiling BMPs  
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes, and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997 the City certified to the Santa Ana Regional Board & San Diego Regional Board 
that it was implementing the new development and redevelopment water quality requirements 
developed with the Principal Permittee and other Permittees as Appendix G of the 1993 DAMP. 
Since that time all new development and redevelopment in the City has occurred in conformance 
with Appendix G resulting in BMPs being implemented for water quality improvement in many 
projects.  
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
C-7.2  Organization Structure (LIP Section A-7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element were identified in an Organization Chart (Figure 
A-2.1) of the City’s Local Implementation Plan (LIP). 
 
During the reporting period, some changes were made to the Organization chart.  Figure A-2.1 of 
the LIP is added as Attachment A, Section C-2. 
   
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
The City did not identify any General Plan elements that needed to be revised. 
  
C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
As described in the City’s LIP, the City utilizes a City-customized CEQA checklist during the 
project environmental review process.  
 
The City did not identify any needed revision to the CEQA checklist it utilizes. 
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C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 
 
C-7.5.1 Conditions of Approval 
 
During this reporting period, the Conditions of Approval for the City are as follows: 
   
The City revised its standard conditions of approval for New Development / Redevelopment 
Projects.  See Attachment A to this Section. 
  
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
•Model WQMP template 
•City’s WQMP 
•WQMP checklist 
•City Local Implementation Plan 
  
During this reporting period the City received three (3) Preliminary and Final WQMPs for 
review and approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP   
Final WQMP 3 2 
 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 
 Text Summarizing Each Common Deficiency 
1 Failure to identify the responsible person(s) to carry out the inspection and maintenance of 

BMPs identified. 
2 Failure to provide adequate explanations for not using structural BMPs. 
3 Failure to identify all applicable BMPs. 
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Table C-7.1 part A 
Watershed – Field Name San Diego 

Creek 
Watershed - 

F 

Aliso Creek 
Watershed - 

J 

San Juan 
Creek 

Watershed – 
L 

Total - Industrial Development (acres)    
Total - Commercial Development (acres)  3  
Total - Residential Development (acres)    
Total - Development (acres) – Public Projects 5 3  
Total - Applicable Routine non-Structural 
Source Control BMPs - N1. Owner, Tenant, 
Occupant Education 

2 2  

Total - Applicable Routine non-Structural 
Source Control BMPs - N2. Activity 
Restrictions 

2 2  

Total - Applicable Routine non-Structural 
Source Control BMPs - N3. Common Area 
Landscape 

2 1  

Total - Applicable Routine non-Structural 
Source Control BMPs - N4. BMP Maintenance 

2 2  

Total - Applicable Routine non-Structural 
Source Control BMPs - N5. Title 22 CCR 
Compliance 

   

Total - Applicable Routine non-Structural 
Source Control BMPs - N6. Local Water 
Quality Permit 

   

Total - Applicable Routine non-Structural 
Source Control BMPs - N7. Spill Contingency 
Plan 

   

Total - Applicable Routine non-Structural 
Source Control BMPs - N8. Underground 
Storage Plan 

   

Total - Applicable Routine non-Structural 
Source Control BMPs - N9. Hazardous 
Materials Disclosure 

   

Total - Applicable Routine non-Structural 
Source Control BMPs - N10. Uniform Fire 
Code 

   

Total - Applicable Routine non-Structural 
Source Control BMPs - N11. Common Area 
Litter Control 

2 2  

Total - Applicable Routine non-Structural 
Source Control BMPs - N12. Employee 
Training 

2 1  

Total - Applicable Routine non-Structural 2   
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Source Control BMPs - N13. Loading Dock 
Good Housekeeping 
Total - Applicable Routine non-Structural 
Source Control BMPs - N14. Common Area 
Catch Basin Inspection 

2 2  

Total - Applicable Routine non-Structural 
Source Control BMPs - N15. Street Sweeping 
Private Streets & Parking Lots 

1 1  

Total - Applicable Routine non-Structural 
Source Control BMPs - N17. Retail Gasoline 
Outlets 

   

Total - Applicable Routine Structural Source 
Control BMPs - Storm Drain System 
Stenciling/Signage 

   

Total - Applicable Routine Structural Source 
Control BMPs - Outdoor Material Storage 
Area 

   

Total - Applicable Routine Structural Source 
Control BMPs - Trash Storage Areas 

   

Total - Applicable Routine Structural Source 
Control BMPs - Efficient Irrigation Systems & 
Landscape Design 

 2  

Total - Applicable Routine Structural Source 
Control BMPs - Protect Slopes & Channels 

 1  

Total - Applicable Routine Structural Source 
Control BMPs - Loading Dock Areas 

   

Total - Applicable Routine Structural Source 
Control BMPs - Maintenance Bays 

   

Total - Applicable Routine Structural Source 
Control BMPs - Vehicle Wash Areas 

 2  

Total - Applicable Routine Structural Source 
Control BMPs - Outdoor Process Areas 

   

Total - Applicable Routine Structural Source 
Control BMPs - Equipment Wash Areas 

 1  

Total - Applicable Routine Structural Source 
Control BMPs - Fueling Area 

   

Total - Applicable Routine Structural Source 
Control BMPs - Hillside Landscaping 

   

Total - Applicable Routine Structural Source 
Control BMPs - Wash Water Controls for Food 
Prep Areas 

   

Total - Applicable Routine Structural Source 
Control BMPs - Community Car Wash Racks 

   

Total - Selected Treatment Control BMPs - 
Biofilters 

   

Total - Selected Treatment Control BMPs -    
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Detention Basins 
Total - Selected Treatment Control BMPs - 
Infiltration Basins 

   

Total - Selected Treatment Control BMPs - 
Wet Ponds or Wetlands 

   

Total - Selected Treatment Control BMPs - 
Filtration 

1   

Total - Selected Treatment Control BMPs - 
Hydrodynamics Separation Systems 

   

Total - Selected Treatment Control BMPs - 
Regional or Watershed BMPs 

 1  

Total - Site Design BMPs    
 
Table C-7.1 part B 
 San Diego Creek 

Watershed - F 
Aliso Creek 
Watershed - J 

San Juan 
Creek 
Watershed – L 

Total - # of New Development 
Projects 

   

Total - # of Re-Development Projects 1 2  
Total - # of  WQMPs Approved 1 1  
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City has used the following mechanism(s): 
 

• The City has standard notes for building and grading permit applications.  
• For grading plans, all plans undergo a thorough review process during which Staff 

assigns conditions of approval, which includes a requirement that the applicant produce 
an Erosion Control Plan that includes storm water minimum BMPs for grading and 
construction.   

• The City has checklists and standard notes for both the Grading Plans as well as the 
Erosion Control Plans, at the public counter as well as the City website. 

• For building plans, all plans undergo a thorough review process during which Staff 
assigns conditions of approval which includes a requirement for certain types of 
minimum BMPs for construction.   

 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities, the City has used the following 
mechanism(s): 
 
The City obtains a copy of the receipt from the RWQCB for the NOI and obtains a copy of the 
SWPPP.  These items are reviewed by City Staff.    
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C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
   
During the reporting period, the City added a WQMP template on the City website as well as a 
WQMP checklist.  These items assist the applicant in preparing the WQMP according to City 
Standards. 
  
C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 2 2  2 
Self Certification     
Other     

Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
 Type of Enforcement Action Number 
1.  All WQMPs satisfactorily implemented.  
2.   
3.   
4.   
5.   
  
In verifying Project WQMPs for BMP implementation and ongoing operations and maintenance, 
the City found that the three most common deficiencies warranting enforcement actions were: 
 
 Most Common Deficiencies 
1 N/A 
2 N/A 
3 N/A 
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C-7.8 Training and Outreach (LIP Section 7.8) 
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
 
 
C-7.9 New Development/Redevelopment Program Modifications 
 
The City has not identified any needed program modifications to Section A-7 of the City’s Local 
Implementation Plan.   
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0031861



City of Laguna Hills 
Water Quality Regulations 
Local Implementation Plan 

 
 

STANDARD CONDITIONS OF APPROVAL 
FOR 

NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT 
 
 

1. This approval constitutes approval of the proposed project 
only to the extent that it complies with the City’s Municipal 
Code and any other applicable State and Local regulations.  
Approval does not include any action or findings as to 
compliance or approval of the project regarding any other 
applicable ordinance, regulation, or requirement. 

2. Failure to abide by and faithfully comply with any and all 
conditions of approval shall constitute grounds for revocation 
of said Permit by the Laguna Hills Planning Agency. 

3. This Permit may be modified or revoked by the Planning 
Agency should the Agency determine that the proposed use 
or conditions under which it is being operated or maintained 
are detrimental to the public health, safety, or welfare, or 
materially injurious to properties or improvements in the 
vicinity. 

4. The applicant/owner or agent on behalf shall agree in writing 
to these conditions of approval within 30 days of the 
Planning Agency’s action. 

5. The applicant/owner or agent on behalf shall comply with 
SCAQMD’s Rule 403, which requires that “…every 
reasonable precaution (is taken) to minimize fugitive dust 
emissions…” from grading operations to control particulate 
emissions.   

6. The applicant/owner or agent on behalf shall water all active 
construction areas at least twice daily. 

7. The applicant/owner or agent on behalf shall cover all haul 
trucks or maintain at least two feet of freeboard. 

Dev/Standard WQ Conditions of Approval.doc 
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8. The applicant/owner or agent on behalf shall sweep or wash 
any site access points within 30 minutes of any visible dirt 
deposition on any public roadway. 

9. The applicant/owner or agent on behalf shall suspend all 
operations on any unpaved surface if winds exceed 25 mph. 

10. The applicant/owner or agent on behalf shall cover or water 
twice daily any on-site stockpiles of debris, dirt or other dusty 
material. 

11. The applicant/owner or agent on behalf shall utilize low-
emission mobile construction equipment unless the applicant 
demonstrates to the satisfaction of the City Engineer that 
such equipment is not available for the required construction 
tasks. 

12. The application of nontoxic chemical soil stabilizers to all 
inactive construction areas (i.e., pre-graded areas inactive 
for ten days or more) is required during construction.  

13. The applicant/owner shall obtain necessary grading and 
encroachment permits, as may be required by the Municipal 
Code in conjunction with the development of the parking lots 
and the proposed building pads. 

14. The applicant shall submit a geotechnical report prepared by 
a registered engineering geologist for approval by the City 
Engineer.  The geotechnical report shall include an 
assessment of potential soil-related constrains and hazards 
such as hydrocarbon contamination, slope instability, 
settlement, liquefaction, or related secondary seismic 
impacts where determined to be appropriate by the City 
Engineer.  The report shall also include evaluation of 
potential expansive soils and recommended design 
measures and/or construction procedure to maximize 
development stability.   

15. Project improvement plans and related documents shall be 
reviewed and approved by the City Engineer; said plans 
shall be prepared by a registered civil engineer and shall 
conform to City standards. 

16. Prior to issuance of any grading or building permits, the 
applicant shall submit for approval by the Community 
Development and Public Works Departments, a water quality 
management plan (WQMP) specifically identifying Best 
Management Practices (BMPs) that will be used on site to 
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control predictable pollutant run-off. This WQMP shall 
identify, at a minimum, the routine structural and non-
structural measures specified in the current Orange County 
Drainage Area Management Plan (DAMP). This WQMP 
must also: 

a. Address site design BMPs (as applicable) such as 
minimizing impervious areas, maximizing 
permeability, minimizing directly connected 
impervious areas, creating reduced or ‘zero 
discharge’ areas, and conserving natural areas; 

b. Incorporate applicable routine source control BMPs 
as defined in the DAMP and provide a detailed 
description of their implementation; 

c. Incorporate applicable treatment control BMPs as 
defined in the DAMP to the approval of the Public 
Works Director. 

d. Include an Operation and Maintenance (O&M) plan 
that identifies the mechanism(s) by which long-term 
O&M of all post construction BMPs will be provided 
and funded. 

17. Prior to the grading permit close out or the issuance of a 
certificate of use and occupancy, the applicant shall 
demonstrate compliance with the WQMP in a manner 
meeting the satisfaction of the Community Development 
Director, including: 

a. Demonstrate that all structural BMPs described in the 
Project WQMP have been implemented, constructed, 
and installed in conformance with approved plans and 
specifications; 

b. Demonstrate that the applicant has complied with 
and/or is prepared to implement all non-structural 
BMPs described in the Project WQMP; 

c. Demonstrate that an adequate number of copies of 
the project’s approved Project WQMP are available 
for the future occupants; 

d. Demonstrate that the applicant has agreed to and 
recorded CC&Rs, an agreement, or another legal 
instrument approved by the City Attorney that shall 
require the property owner, successors, tenants (if 

Dev/Standard WQ Conditions of Approval.doc 
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applicable), and assigns to operate and maintain in 
perpetuity the post-construction BMPs described in 
the Project WQMP. 

e. The Community Development Department shall 
determine whether any proposed change in use 
requires an amendment to an approved Project 
WQMP and/or recorded document or agreement. 

18. Prior to issuance of grading permits, the applicant shall 
submit a copy of the Notice of Intent (NOI) indicating that 
coverage has been obtained under the National Pollutant 
Discharge Elimination System (NPDES) State General 
Permit for Storm Water Discharges Associated with 
Construction Activity from the State Water Resources 
Control Board. Evidence that the NOI has been obtained 
shall be submitted to the Building Official.  Projects subject 
to this requirement shall prepare and implement a 
Stormwater Pollution Prevention Plan (SWPPP).  A copy of 
the current SWPPP shall be kept at the project site and be 
available for City review on request.  In addition, the 
applicant shall include notes on the grading plans indicating 
that the project will be implemented in compliance with the 
Statewide Permit for General Construction Activities 

19. The grading plan shall include all applicable best 
management practices for drainage pollution control in 
accordance with the City’s Water Quality Ordinance. 

20. The applicant shall submit a final grading plan to the City 
Engineer with hydrology calculations, both prepared by a 
registered civil engineer.  The grading plan shall show street, 
sewer, water, storm drain facility, and all proposed grading.  
Also, the plans shall show the extent of topography of the 
grading plan and shall be sufficient to determine drainage 
impacts to the surrounding area.  All grading shall be 
designed and constructed in accordance with the City’s 
Grading and Excavation Code.  The final grading plan shall 
be approved by the City Engineer prior to the issuance of a 
building permit.  No drainage shall be allowed to driveways 
or sidewalks and shall be conveyed to the street via a storm 
drain pipeline or culvert, as applicable.   

21. Trash/recycling enclosures shall be provided on the site for 
the new retail building and shall be of sufficient size to 
accommodate the trash generated.  The receptacle shall be 
screened from public view on at least three sides by a wall 
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six feet in height and on the fourth side by a solid gate not 
less than five feet in height, in compliance with adopted 
design standards.  The gate shall be maintained in good 
working order and shall remain closed except when in use.  
The trash/recycling enclosure and/or bin shall also be 
provided with a roof or cover that adequately prevents water 
from mixing with the trash resulting in pollutant runoff.  The 
wall, gate, and roof shall be architecturally compatible with 
the surrounding structures on the site.   
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Orange County Stormwater Program C-8-1 November 15, 2006 

 
C-8.0 Construction  
 
C-8.1 Introduction (LIP Section A-8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities.  
 
C-8.1.1 Overall Program Management 
 
Through the submittal of an Organization chart, the City identified which Department(s) 
were responsible for the implementation of this stormwater program element.   
 
Some changes were made to the Organizational Chart.  Figure A-2.1 of the LIP is 
attached as Attachment A, Section C-2.  
 
C-8.2    Inventory of Construction Sites (LIP Section A-8.2) 
 
The City has developed a watershed based inventory of the identified construction sites 
within the City’s jurisdiction.  Summaries of the construction inventory are provided 
below.   
 
Watershed Summary: 

Construction Site  
Category 

Number of 
Construction 

Sites in 
Watershed F 

Number of 
Constructio

n Sites in 
Watershed J

Number of 
Construction 

Sites in 
Watershed L 

Total 
number of 

Constructio
n Sites  

Private Projects 26 176 16 218 
Public Projects-Santa Ana 
Region 

1 0 0 1 

Public Projects-San Diego 
Region 

0 1 0 1 

Total for all categories for 
current reporting year 

27 177 16 220 

 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory is 
included to this report as an attachment to this section.   Please see Attachment A of this 
section (Permit Activity Report) as a key to read the Permit Report. 
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For clarification purposes, the inventory attached includes all building permits issued by 
the City of Laguna Hills; therefore, not all of the building permits issued are considered 
to be for construction projects.  For example, a permit to replace a dishwasher, install 
new plumbing, or other minor work within a closed building are not considered 
construction sites for the purposes of this program.  All permits on the permit list are 
inspected regularly for compliance with the issued permits and final approval of the 
project only takes place after a rigorous inspection of the site. 
 
C-8.3 Prioritization of Construction Sites (LIP Section A-8.3) 
 
The City of Laguna Hills prioritized the construction sites as high, medium or low based 
on their respective threat to water quality.  Summaries of the prioritizations are provided 
below.   
 
Jurisdictional Summary 
Construction Site Prioritizations Total Public Project 

Sites 
Total Private Project Sites 

- Mandatory high priority sites 2 218 
- Sites subject to General Construction 
Permit 

  

- Sites with a high potential for or history 
of non-stormwater discharges 

  

- Site tributary to and within 500 feet of 
an ASBS 

  

- Tributary to 303(d) water body where 
site generates the pollutant 

2 218 

- Sites within, directly adjacent to or 
discharging directly to an ESA 

  

Number of mandatory high priority sites 2 218 
Number of medium priority sites   
Number of low priority sites   
Total Number of Sites 2 218 
 
The City of Laguna Hills has determined that all sites within the City of Laguna Hills are 
tributary to 303(d) listed water body per ongoing correspondence with the San Diego 
Regional Water Quality Control Board.  For consistency, the construction site 
prioritizations reflect this change in prioritizations.  The numbers listed above were for 
construction sites during the period of July 1, 2005 through June 30, 2006.  
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Watershed Summary 
Construction Site  

Category 
Number of 
Construction 
Sites in 
Watershed F 

Number of 
Construction 
Sites in 
Watershed J 

Number of 
Construction 

Sites in 
Watershed L 

Total 
number of 

Construction 
Sites 

Number of mandatory 
high priority sites 

27 177 16 220 

Number of medium 
priority sites 

0 0 0 0 

Number of low priority 
sites 

0 0 0 0 

Total for all categories 
for current reporting 

year 

27 177 16 220 

 
The construction prioritization is updated on an ongoing basis and provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated 
inventory with the prioritizations is included in this report. 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4, Exhibit A- 
8.II) 
 
BMP fact sheets have been developed and included as a part of the Construction 
program.  The fact sheets include a description of specific BMPs for common 
construction activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.  The activity based Construction 
fact sheets that were developed are fact sheets from the 2003 edition of the California 
Stormwater Quality Association Stormwater Best Management Practice Handbook-
Construction and are included as an attachment to the City’s LIP. 
 
No Changes were made to the BMP Fact Sheets in this reporting period.  
 
C-8.5    Documentation Requirements (LIP Section A-8.5) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.  The Reports made to the Board, if any, were carbon copies of 
Non-Compliance letters, etc.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 
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C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.  The Reports made to the Board, if any, were carbon copies of 
Non-Compliance letters, etc. 
  
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section A-8.6) 
 
The City of Laguna Hills inspected the construction sites at the frequency determined by 
the priority ranking assigned to each facility as identified in the LIP.  The inspections 
generally include a review of BMP implementation through the erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices 
on a site and evidence of past or present unauthorized non-stormwater discharges.   
 
The City of Laguna Hills inspects all construction sites at the frequencies stated in the 
table below from the City’s LIP.    
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

 
*Or, monthly for any site that the County certifies in a written statement to the 
SDRWQCB all of the following (certified statements may be submitted to the San Diego 
Regional Board at any time for one or more sites): 
i. City has record of construction site’s Waste Discharge Identification Number 
(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 
ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 
iii. City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and  
iv. City finds that the SWPPP is being properly implemented on site. 
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The City’s Building Inspector is also the Water Quality Inspector.  Therefore, each time 
the inspector performed a building inspection, a water quality inspection was also 
performed and concerns were addressed. See Attachment B to this section for the City of 
Laguna Hills’ Inspections and Issued Notices.   
 
The number of inspections completed during the current reporting year is presented 
below.      
 
Jurisdictional Summary 

Facility Category Number of Sites Inspected During the  Reporting 
Period 

 High Med Low 
Private Projects 218 0 0 
Public Projects-Santa Ana Region 1 0 0 
Public Projects-San Diego Region 1 0 0 
Total  220  

 
 

 
The number of non-compliant sites identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Watershed Summary 

Watershed Number of Construction Sites 
Out of Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

F 5 5 
J 9 9 
L 2 2 

 
The construction inspection information and database is updated on an ongoing basis and 
provided to the Regional Board as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors 
present and the results of the inspection.  See Attachment B to this section for the City of 
Laguna Hills’ Inspections and Issued Notices.   
 
Enforcement 
 
The City of Laguna Hill’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s adopted Water Quality Control Code and 
the countywide accompanying Enforcement Consistency Guide (DAMP Section 4.0).  
The enforcement mechanisms available are summarized in this section and detailed in the 
City’s LIP. 
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subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period.   
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed 
# 

Educational 
Letters / 

Correction 
Notices 

# Notice of 
Noncompliance 

# 
Administrative 

Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

F 5 1 0 0 0 
J 9 4 0 0 0 
L 2 0 0 0 0 

 
The construction sites that were not in compliance were all issued corrective notices.  
Subsequent to the issuance of a corrective notice, the City Inspector would schedule a re-
inspection of the site. See Attachment B to this section for the City of Laguna Hills’ 
Inspections and Issued Notices.   
 
C-8.7    Training and Outreach (LIP Section A-8.7) 
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 
Attachment A. 
 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Hills and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
The program modifications that will be made to the Construction section of the City’s 
LIP include the following: 
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PERMIT ACTIVITY REPORT FOR ALL BUILDING PERMITS 
ISSUED BETWEEN JULY 1, 2005 & JUNE 30, 2006 
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Selection Criteria: BG100
Date: from  07/01/2005  to  06/30/2006

Construction Type:

Building Type:

Permits: All

All

All

Page 1 of 63
10/04/2006 03:24 PM

Permit Activity Report   

Construction Activity:

F          =          San Diego Creek Watershed

J          =          Aliso Creek Watershed

L           =          San Juan Creek Watershed

F = 26          J = 176          L=16

     

 in the City of Laguna Hills is 218.
 The Total approximate private construction activies of concern from 07/01/05 - 06/30/06
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City of Laguna Hills
Permit Activity Report

Report: BG100 Page 2 of 63
10/04/2006 03:24 PM

Issue Date Owner Name / Address Project #/Permits Constr Type Bldg Type/Descrip $ Value $ Perm Fee Contractor / Applic Phone

from  07/01/2005  to  06/30/2006

$ Paid Fees

07/01/2005
25272  MUSTANG DR 

2005-0561 434
CH SP 

$1,080 $446.00 VAGI DEVELOPMENT INC.
949-510-8228

NW
54 SQFT SPA

446.00

07/05/2005
24181  RONDA DEL ROSSMOOR -- 

2005-0563 437
BL EL CH 

$200 $205.30 INTEGRATED SIGN ASSOC.
619-579-2229

NW
22 SQFT OF SIGNAGE- (FREEMONT INVESTMENT LOAN)

205.30

07/05/2005
25252  EARHART RD 

2005-0564 434
BL EL PL CH 

$14,843 $797.63 WILLIAM WOOD
215-2151

NW
167 SQFT POOL HOUSE AND 160 SQFT LATTICE PATIO COVER

797.63

07/05/2005
26401  SANTA ROSA AV 

2005-0565 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

07/05/2005
24155  LAGUNA HILLS ML 2320

2005-0566 434
CO 

$0 $60.50 JDLC CORP PBA CAJUN 
213-507-2919

RE
C OF U O

60.50

07/06/2005
22591  CATANIA -- 

2005-0567 434
RF 

$1,760 $82.00 MIKE MCKAY
714-517-5531

RE
REROOFING

82.00

07/06/2005
28  OXBOW CREEK LN 

2005-0568 434
RF 

$1,760 $82.00 HOBSON ROOFING
714-661-5692

RE
T-O EXISTING COMP USE EXISTING SHEATH- INSTALL 40 YR COMP 
22SQRS.

82.00

07/06/2005
25021  FARRIER CL 

2005-0569 434
CH SP 

$19,200 $1,337.77 BLACK MOUNTAIN POOLS
909-393-2635

NW
768 SQFT POOL AND SPA

1,337.77

07/06/2005
25322  DERBY HILL DR 

2005-0570 434
BL EL PL 

$15,000 $476.60 ACE QUALITY CONST.
714-282-1121

NW
8 6FT PILASTERS W/LITES AND 5 2FT PILASTERS W/LITES

476.60

07/06/2005
24711  MONTE ROYALE ST 

2005-0571 434
RF 

$3,300 $145.00 PRIDE ROOFING
714-402-9906

RE
T-O EXIST INSTALL NEW 7/16 OSB 2LAYERS 30LB INSTALL 22 SQRS OF 
CEDARLITE 5.6

145.00

07/06/2005
25252  EARHART RD 

2005-0573 434
BL CH 

$500 $63.00 WILLIAM WOOD
215-2151

NW
124 SQFT OF RETAINING WALL

63.00

07/07/2005
27001  MOULTON PY 201A

2005-0574 434
CO 

$0 $60.50 BODY COMFORT 
949-643-5070

RE
C OF U O

60.50

07/07/2005
23531  RIDGE ROUTE DR C

2005-0575 437
CO 

$0 $60.50 CRANBERRY MANOR
949-586-1329

RE
C OF UO FOR E-BAY LISTING SERVICE AND SHOWROOM

60.50

07/07/2005
26012  HORSESHOE CL 

2005-0576 329
BL CH 

$416 $71.00 VISIONS LANDSCAPE
714-336-5553

AD
80 SQFT OF TRELLIS

71.00

07/08/2005
24881  ALICIA PY C

2005-0577 437
CO 

$0 $60.50 GUREEP KAUR BEDI
949-380-7427

RE
C OF UO FOR FAST FOOD-TAKE OUT AND DELIVERY

60.50

07/11/2005
25051  GRISSOM RD 

2005-0578 434
BL EL ME PL CH 

$16,600 $933.76 SEA POINTE CONST
861-3400

RE
415 SQ FT OF REMODEL

933.76

07/11/2005
23972  AVENIDA DE LA CARLOTA -- 

2005-0579 437
ME 

$20,000 $134.50 FISHER AIR
714-529-9600

NW
C-O EXISTING 3 AC UNITS AND 2 COOLERS

134.50

07/11/2005
25461  NELLIE GAIL RD 

2005-0580 434
BL EL PL CH 

$11,500 $728.15 LANDSCAPE INOVATORS
714-396-1911

NW
192 SQFT PATIO COVER , FIREPLACE AND BBQ

728.15
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07/12/2005
31  JASMINE CREEK LN 

2005-0581 329
RF 

$1,760 $82.00 CORNERSTONE ROOFING
714-771-3658

AL
T/O COMP EXISTING SHEATHING 30 LB FELT 40 YR COMP

82.00

07/12/2005
24872  HENDON ST 

2005-0582 329
EL 

$2,800 $83.50 EXCEL ELECTRIC
949-493-7769

AL
UPGRADE METER PANEL TO 200 AMP

83.50

07/12/2005
25391  GRISSOM RD 

2005-0583 329
BL CH 

$1,620 $121.00 LEE
714-964-1917

AD
300 SQ FT OF RETAINING WALL

121.00

07/13/2005
24856  BUCKBOARD LN 

2005-0584 329
BL CH 

$5,940 $333.09 COVARRNUBIAS
949-338-7984

AD
1100 SQ FT OF RETAINING WALLS

333.09

07/14/2005
9  HEATHER HILL LN 

2005-0585 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

07/14/2005
25072  SOUTHPORT ST 

2005-0586 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

07/14/2005
25811  TREE TOP RD 

2005-0587 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

07/14/2005
23422  CAMINITO BASILIO -- 

2005-0588 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

07/14/2005
26062  WATERWHEEL PL 

2005-0589 329
EL PL CH SP 

$2,500 $482.80 DE VORE POOLS AND 
949-493-1753

AD
81 SQ FT SPA , GAS AND ELECTRICAL FOR BBQ

482.80

07/14/2005
25332  STAGELINE DR 

2005-0591 329
CH SP 

$2,000 $367.00 AQUATIC TECH INC
949-493-9548

AD
72.25 SQ FT OF NEW SPA

367.00

07/14/2005
24472  CHRISTINA CT 

2005-0592 329
BL CH 

$2,000 $143.00 SCHICKLEY
949-859-2410

AD
120 SQ FT OF NEW DECK AND NEW DOOR AT MASTER BEDROOM

143.00

07/15/2005 MIKA DENNY
24632  DEVONPORT CI 

2005-0593 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
C/O WATER HEATER

33.50

07/15/2005 NICK COVELLI
22542  RIMINI -- 

2005-0594 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
C/O WATER HEATER

33.50

07/15/2005 BILBAO FELIPE
25411  PIKE RD 

2005-0595 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
C/O WATER HEATER

33.50

07/15/2005 JERRY CHIN
22046  CAMINITO VINO -- 

2005-0596 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
C/O WATER HEATER

33.50

07/15/2005
25281  COSTEAU ST 

2005-0597 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
C/O WATER HEATER

33.50

07/15/2005 BIJAN JAFARINIA
26265  YOLANDA ST 

2005-0598 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
C/O WATER HEATER

33.50

07/15/2005 DENIS QUESNEL
22  OXBOW CREEK LN 

2005-0599 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
C/O WATER HEATER

33.50
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07/15/2005 KITTY KANE
25122  BUCKSKIN DR 

2005-0600 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
C/O WATER HEATER

33.50

07/15/2005 JOHN CRISSAN
14  ASH CREEK LN 

2005-0601 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
C/O WATER HEATER

33.50

07/15/2005 KOUROSH EMAMI
24795  HENDON ST 

2005-0602 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
C/O WATER HEATER

33.50

07/15/2005 RENA WILLIAMS
26096  LOS CERROS ST 

2005-0603 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
C/O WATER HEATER

33.50

07/15/2005
27682  PINESTRAP CI 

2005-0604 434
BL CH 

$10,000 $527.50 DIAL ONE
714-259-5120

AL
4 WINDOW CHANGE OUT

527.50

07/15/2005
23272  DEL LAGO DR 

2005-0605 437
RF 

$2,240 $115.00 CRANK BROTHERS 
949-548-5569

RE
INCLUCES 23282 & 23288 T/O EXIST INSTALL CAP SHEET 280 SQRS

115.00

07/15/2005
19  INDIAN HILL LN 

2005-0607 434
BL EL CH 

$3,100 $265.30 ALL PRO REMODELING
714-

NW
170 SQFT ICBO ENCLOSED PATIO

265.30

07/15/2005
25214  CABOT RD 

2005-0608 437
BL CH 

$560 $63.00 WHISTLER CONST
831-7643

AD
NEW WALL PARTITION

63.00

07/18/2005
25132  LINDA VISTA DR 

2005-0448 434
BL EL PL CH 

$12,915 $784.72 ROBERTS
949-597-0505

AD
150 SQ FT OF ADDITION AND 150 SQ FT OF REMODEL

784.72

07/18/2005
24300  PASEO DE VALENCIA -- 

2005-0541 437
BL EL ME PL CH 

$29,196 $1,292.80 FARMERS AND 
562-437-0011

RE
1369 SQ FT OF TI FOR BANK FIRST FLOOR AND ADD 118 SQ FT

1,292.80

07/18/2005
23185  LA CADENA DR 102

2005-0609 437
CO 

$0 $60.50 DIVERSIFIED 
949-455-0744

RE
C OF U O FOR CLINICAL SERVICES OFFICE

60.50

07/18/2005
24992 E SUNSET PL 

2005-0610 329
BL EL CH 

$1,177 $167.50 AMBIANCE ADDITIONS
714-871-4165

AD
156 SQ FT OF COVERED PATIO COVER

167.50

07/18/2005
25042  MUSTANG DR 

2005-0612 329
BL CH 

$4,500 $918.40 VAUGHN SMITH CONST.
714/743-3039

AL
DEMO OF EXISTING SLAB

918.40

07/18/2005
24861  CAMBERWELL ST 

2005-0613 329
EL 

$1,795 $81.50 PRUDENTIAL ELECTRICAL
837-1199

AL
200 AMP METER PANEL UP GRADE

81.50

07/18/2005
23121  PLAZA POINTE DR 106

2005-0614 437
CO 

$0 $60.50 HOME CARE-GIVER 
949-855-4974

RE
C OF U O FOR OFFICE FOR MANAGEMENT OF IN-HOME CARE GIVER 
CLIENTS- INCLUDES 106 AND 107

60.50

07/18/2005
27642  HIDDEN TRAIL RD 

2005-0615 329
EL 

$500 $53.00 PRUDENTIAL ELECTRICAL
837-1199

AL
ADD NEW SUB PANEL AT GARAGE

53.00

07/18/2005
25731  NELLIE GAIL RD 

2005-0616 329
RF 

$5,700 $213.07 KING ROOFING
714-542-0101

AL
REROOF T/O SHAKE 1/2 OSB 30 LB FELT 11.0 TILE ICBO 2310

213.07

07/18/2005
24311  AVENIDA DE LA CARLOTA -- 

2005-0617 328
BL CH 

$27,400 $2,999.55 FRITZ DUDA
972-934-2244

AL
5980 SQ FT OF DEMO

2,999.55
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07/19/2005
25296  BENTLEY LN 

2005-0427 434
BL EL ME PL CH 

$23,000 $1,015.93 RABE
949-458-1361

AD
368.75 SQ FT OF ADDITION 150 SQ FT OF REMODEL

1,015.93

07/19/2005
25922  PRAIRESTONE DR 

2005-0618 329
RF 

$4,350 $177.00 PRIDE ROOFING
714-402-9906

AL
REROOF T/O SHAKE 7/16 OSB 30 LB FELT 509 TILE ICBO2656

177.00

07/19/2005
23961  CALLE DE LA MAGDALENA -- 
455

2005-0620 437
BL EL ME PL CH 

$52,800 $2,108.38 D& H BUILDING SYSTEMS
714-258-3333

AL
3300 SQ FT OF TI

2,108.38

07/20/2005
25742  NELLIE GAIL RD 

2005-0619 329
BL EL PL CH 

$20,000 $816.65 NEW WEST LANDSCAPES
949-661-2767

AD
REMODEL POOL , SPA , NEW BBQ  AND PATIO COVER

816.65

07/20/2005
23141  VERDUGO DR 101

2005-0623 437
CO 

$0 $60.50 A ACCELERATED TRAFFIC 
888-303-7233

RE
C OF U O FOR ONLINE TRAFFIC SCHOOL- OFFICE ONLY.  NO TRAINING, 
CLASSES, TESTING, ETC. ON SITE

60.50

07/20/2005
26012  HORSESHOE CL 

2005-0624 329
EL PL CH SP 

$20,000 $1,420.05 BLACK MOUNTAIN POOLS
909-393-2635

AD
784 SQ FT OF NEW POOL AND SPA GAS AND ELE. FOR BBQ AND 
FIREPLACE

1,420.05

07/20/2005
25552  EL CAPITAN LN 

2005-0625 329
RF 

$2,240 $113.00 PETERSON ROOFING INC.
714-444-4444

AL
REROOF T/O SHAKE 1/2 CDX 30 LB FELT 40 YR COMP

113.00

07/20/2005
26192  BUENA VISTA DR 

2005-0626 329
RF 

$4,650 $179.00 RP HIRSCHMAN & SONS 
714-960-8329

AL
T/O WOOD SHAKE AND INSTALL EAGLELITE ICBO 4660 AT 7.2 LBS AND 
40# FELT; 1/2 INCH OSB

179.00

07/20/2005
24841  HON AV 

2005-0628 329
ME 

$500 $65.90 AK LANDAN
714-998-4300

AL
FAU C/O

65.90

07/20/2005
26346  YOLANDA ST 

2005-0629 329
ME 

$500 $44.50 AK LANDAN
714-998-4300

AL
C/O A/C

44.50

07/21/2005
27651  PINESTRAP CI 

2005-0622 329
PL CH SP 

$21,000 $2,197.00 SERENITY POOLS& SPAS 
949-361-8800

AD
784 SQ FT OF NEW POOL AND SPA NEW FOUNTAIN AND FIRE PLACE

2,197.00

07/21/2005
25471  NELLIE GAIL RD 

2005-0630 329
CH SP 

$20,500 $1,392.05 SERENITY POOLS& SPAS 
949-361-8800

AD
820 SQ FT OF NEW POOL AND SPA

1,392.05

07/21/2005
23400  PERALTA DR H

2005-0631 437
CO 

$0 $60.50 MAKE 'N IT HOME
949-235-8727

RE
C OF U O FOR ONLINE FURNITURE SALES

60.50

07/25/2005
25002  LA SUEN RD 

2005-0632 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

07/25/2005
31  JASMINE CREEK LN 

2005-0633 434
PL 

$0 $33.50 Barbara Sell
562-425-8338

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

07/25/2005
26361  LAS ALTURAS AV 

2005-0634 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

07/25/2005
24791  CLARINGTON DR 

2005-0635 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50
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07/25/2005
22422  LOMBARDI -- 

2005-0637 434
EL 

$1,500 $81.50 LYA PARK
714-334-0809

AD
UPGRADE METER TO 200 AMP

81.50

07/25/2005
24602  MENDOCINO CT 

2005-0638 329
RF 

$3,000 $113.00 RB ROOFING
714-754-4107

AL
REROOF T/O SHAKE EXISTING SHEATHING 30 LB FELT 5.6 TILE ICBO 
4660

113.00

07/25/2005
26642  CHESTER DR 

2005-0639 434
BL CH 

$8,500 $480.35 DEAN BERSCHAUER
949-643-7930

AD
32 SQ FT OF ADDITION 200 SQ FT OF REMODEL

480.35

07/25/2005
23631  CREMONA -- 

2005-0640 329
BL CH 

$2,494 $176.00 CITYWIDE CONST.
562-310-1322

AD
462 SQ FT OF RETAINING WALL

176.00

07/25/2005
25913  VISTA VIEJO -- 

2005-0641 328
EL 

$2,600 $57.00 THREE PHASE ELECTRIC 
949-788-0092

AD
NEW 100 AMP METER PEDISTALL

57.00

07/26/2005
25282  NORTHRUP DR 

2005-0643 329
PL 

$5,200 $150.50 PACIFIC COAST COPPER 
714-758-7725

AL
COPPER REPIPE AND C/O WATER HEATER

150.50

07/26/2005
24155  LAGUNA HILLS ML 1240

2005-0644 437
CO 

$0 $60.50 FRIENDS BY ISAAC
714-720-6499

RE
C OF U O FOR RETAIL CLOTHING STORE

60.50

07/26/2005
24382  PATRICIA ST 

2005-0645 329
ME 

$1,500 $46.50 AK LANDAN
714-998-4300

AL
C/O A/C

46.50

07/26/2005
25062  BUCKSKIN DR 

2005-0649 434
BL EL PL CH 

$13,233 $761.90 TIM SHIRES
949-436-0130

AD
235 SQ FT OF ADDITION AND 60 SQ FT OF REMODEL

761.90

07/27/2005
24862  BUCKBOARD LN 

2005-0650 329
BL CH 

$2,000 $123.00 CRAFTSMAN BROTHERS
949/291-8753

AL
375 SQ FT OF POOL DEMO

123.00

07/27/2005
24401  RIDGE ROUTE DR A102

2005-0651 437
CO 

$0 $60.50 MAKI-YAKI EXPRESS
949-837-4545

RE
C OF U O FOR TAKE-OUT JAPANESE FOOD ESTABLISHMENT

60.50

07/27/2005
25552  NOTTINGHAM CT 

2005-0652 329
CH SP 

$16,450 $1,287.75 PHILIPE BARRON
562-755-2806 CE

AD
658 SQ FT OF NEW POOL AND SPA

1,287.75

07/28/2005
25171  BUCKSKIN DR 

2004-0848 434
BL EL ME PL CH 

$150,402 $4,737.82 URIO & ASSOC.
818-247-2330

AD
1961 SQ FT OF ROOM ADDITION AND 1500 SQ FT OF REMODEL

4,737.82

07/28/2005
24031  EL TORO RD 201

2005-0572 437
BL EL ME PL CH 

$39,616 $1,394.66 LIZ HATTOX
949-399-1112

AL
2476 TI

1,394.66

07/28/2005
25661  INDIAN HILL LN 

2005-0653 329
RF 

$6,750 $246.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

246.18

07/28/2005
25391  PIKE RD 

2005-0654 329
RF 

$2,970 $113.00 S& W ROOFING
909-245-1316

AL
REROOF T/O TILE EXISTING SHEATHING 30 LB FELT METAL TILE

113.00

07/28/2005
25651  INDIAN HILL LN 

2005-0655 329
RF 

$3,000 $113.00 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

113.00
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07/28/2005
25631  INDIAN HILL LN 

2005-0656 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

07/28/2005
25511  INDIAN HILL LN 

2005-0657 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

07/28/2005
25521  INDIAN HILL LN 

2005-0658 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

07/28/2005
25262  COSTEAU ST 

2005-0659 329
BL CH 

$3,500 $222.00 FRISCH AND SONS 
714-282-0643

AL
210 SQ FT OF POL DEMO

222.00

07/28/2005
25971  TERRA BELLA AV 

2005-0660 329
EL ME PL 

$1,200 $125.70 ROY
949-831-5772

AL
MOVE FAU TO ATTIC

125.70

07/28/2005
23521  PASEO DE VALENCIA -- 

2005-0661 329
BL EL CH 

$8,000 $452.88 JB3D INC
714-744-2300

AD
NEW MONUMENT SIGN AT SOUTH WEST CORNER

452.88

07/28/2005
25463  NELLIE GAIL RD 

2005-0662 329
BL EL PL CH 

$8,000 $496.50 LANDSCAPE INOVATORS
714-396-1911

AD
300 SQ FT OF PATIO COVER , BBQ AND ELECTRICAL

496.50

07/29/2005
25252  LA PAZ RD 

2005-0372 437
BL EL ME PL CH 

$50,888 $1,736.99 DAKOTA COMPANIES 
909-944-7835

AL
1,242 SQFT TI 1,104 SQFT OF NEW FACADE AND 260 SQFT PATIO- 1,104 
SQFT ROOF MODIFICATION

1,736.99

07/29/2005
25281  EARHART RD 

2005-0664 434
PL 

$7,000 $170.50 MASTER SERV
818-408-4100

RE
REPIPE

170.50

07/29/2005
24536  ALTA LOMA CT 

2005-0665 434
RF 

$2,860 $113.00 Jim McCormack
714-630-5543

RE
REROOFING

113.00

08/01/2005
23046  AVENIDA DE LA CARLOTA -- 
525

2005-0522 437
BL EL ME PL CH 

$44,960 $1,701.10 ZILLY INTERRIOR 
476-0408

AL
2810 SQ FT TI CREATING NEW STE 525 WILL NEED COFU&O FOR BOTH 
SUITES

1,701.10

08/01/2005
25062  SOUTHPORT ST 

2005-0562 434
BL EL ME CH 

$12,861 $944.69 MARCO ANTONIO
714-470-9162

AD
279 SQFT ADD

944.69

08/01/2005
26992  FALLING LEAF DR 

2005-0667 434
BL CH 

$8,000 $426.30 ZWART CONST. INC
714-401-2660

AL
REMODEL MASTER BATH AND FIRE PLACE AT MASTER BEDROOM

426.30

08/01/2005
25792  NELLIE GAIL RD 

2005-0669 329
EL PL CH SP 

$16,000 $1,336.00 SWAN POOLS
859-8466

AD
640 SQ FT OF NEW POOL AND SPA NEW GAS AND ELE

1,336.00

08/01/2005
24611  PAIGE CI 

2005-0671 329
EL 

$3,000 $141.70 ADVANCED POWERING 
949-215-3287

AL
UPGRADE TO 200 AMP METER, ADD 100 AMP PANEL IN GARAGE ,50 
AMP FOR SPA AND GFI OUTSIDE

141.70

08/01/2005
25485  RODEO CI 

2005-0672 434
BL EL 

$4,000 $171.90 MIRZAYAN
949-533-3555

AL
5000 SQ FT OF DRYWALL REPLACEMENT AND MISC. ELECTRICAL

171.90

08/02/2005
24921  ZUMAYA CT 

2005-0673 434
RF 

$2,400 $113.00 Daniel Kim
213-210-1125

RE
REROOFING

113.00
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08/02/2005
24022  CALLE DE LA PLATA -- 475

2005-0676 437
CO 

$35,200 $60.50 QUEST DIAGNOSTICS
818/758-6623

AL
COFUO FOR QUEST DIAGNOSTICS

60.50

08/03/2005
25792  DILLON RD 

2005-0351 329
BL CH 

$793,501 $9,615.35 HUNSAKER & ASSOCIATES
949-458-5471

AD
14,447 SQ FT OF RETAINING WALLS WITH CAISSONS

9,615.35

08/03/2005
24022  CALLE DE LA PLATA -- 475

2005-0627 437
BL EL ME PL CH 

$35,200 $1,851.93 KEN HANNON
714-865-0975

AL
2200 SQ FT OF TI FOR QUEST DIAGNOSTICS

1,851.93

08/03/2005
25381  ALICIA PY S

2005-0677 437
CO 

$0 $60.50 FOUR SEASONS SHOE 
949-770-6566

RE
C OF U O FOR SHOE REPAIR STORE

60.50

08/03/2005
25162  DERBY CI 

2005-0678 329
RF 

$2,700 $113.00 THE ROOF GUY
714-921-1500

AL
REROOF T/O SHAKE 1/2 OSB 30 LB FELT 5.6 TILE ICBO 2656

113.00

08/03/2005
26112  LAGUNA CT 124

2005-0679 329
PL 

$500 $33.50 DRAIN PATROL
714-288-3700

AL
C/O WATER HEATER

33.50

08/03/2005
23521  PASEO DE VALENCIA -- 

2005-0680 328
BL 

$500 $47.00 SIGN INDUSTRIES INC
909-930-0303

AL
DEMO OF MONUMENT SIGN

47.00

08/03/2005
26412  CHAPARRAL PL 

2005-0681 329
PL 

$500 $33.50 JUST PLUMBING
949-347-1222

AL
C/O WATER HEATER

33.50

08/03/2005
25272  MCINTYRE ST J

2005-0683 437
CO 

$0 $60.50 OC MEDICAL AESTHETICS 
714-329-6930

RE
C OF U O FOR SERVICE RETAIL- COSMETIC PROCEDURES AND SKIN 
CARE SERVICES

60.50

08/04/2005
26131  BUENA VISTA DR 

2005-0684 329
BL CH 

$12,000 $597.90 DIAL ONE
714-259-5120

AL
REPLACE WINDOWS , DOORS MISCE. ELEC. AND STUCCO REPAIR 
AT#23 WINDOW

597.90

08/04/2005
24821  ALICIA PY 

2005-0685 328
BL 

$5,000 $175.55 CHICKS SPORTING GOODS
(949) 472-8180

AL
TEMPORARY TENT IN PARKING LOT 8/13/04 THRU 8/22/04

175.55

08/05/2005
26548  MOULTON PY K

2005-0686 328
BL EL CH 

$597 $107.70 NATIONAL SIGN
909-591-4742

AD
86 SQ FT OF SIGN

107.70

08/05/2005
25463  NELLIE GAIL RD 

2005-0687 329
CH SP 

$16,600 $1,285.76 BELLA VISTA POOLS INC
909-735-5579

AD
664 SQ FT OF NEW POOL AND SPA

1,285.76

08/05/2005
25411  CABOT RD 212

2005-0688 437
CO 

$0 $60.50 HR ADVISORS, INC.
949-497-7329

RE
C OF U O FOR PROFESSIONAL OFFICE- CONSULTING/HUMAN 
RESOURCES

60.50

08/08/2005
25252  LA PAZ RD 

2005-0647 328
BL EL CH 

$573 $176.70 DON ALLEN
702-878-6989

AD
83 SQ FT OF SIGN FOR HOT OFF THE GRILL

176.70

08/08/2005
25260  LA PAZ RD L

2005-0675 437
BL EL PL CH 

$29,840 $1,045.27 RAY COLLINS
949-587-9202

AL
1865 SQ FT OF TI FOR DINNER TIME MADE EASY

1,045.27

08/08/2005
23151  ALCALDE DR B3

2005-0692 437
CO 

$0 $60.50 HERZAN LLC
949-363-2905

RE
C OF U O FOR OFFICE & WAREHOUSE FOR VIBRATION & ACOUSTIC 
ISOLATION SYSTEMS

60.50
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08/10/2005
25742  NELLIE GAIL RD 

2005-0693 434
BL PL CH 

$3,000 $209.50 NEW WEST LANDSCAPES
949-661-2767

NW
8' FREESTANDING FIREPLACE

209.50

08/10/2005
23451  AVENIDA DE LA CARLOTA -- 

2005-0694 437
ME 

$2,000 $76.50 BUILDING COMFORT SVCS.
909-465-6370

RE
LAMPS PLUS AC C-O

76.50

08/12/2005
25372  WILKES PL 

2005-0696 434
RF 

$2,080 $113.00 CalvinJeun
562-407-5350

RE
REROOFING

113.00

08/12/2005
24862  BUCKBOARD LN 

2005-0697 434
CH SP 

$14,357 $1,237.59 MISSION POOLS
1-949-588-0100

NW
572 SQFT POOL AND SPA

1,237.59

08/12/2005
26701  QUAIL CK 89

2005-0699 434
ME 

$100 $44.50 ALEXANDRA ORKIS
362-9618

RE
AC CONDENSER

44.50

08/12/2005
26548  MOULTON PY K

2005-0700 437
BL EL PL CH 

$5,184 $317.59 COASTLINE 
714-265-0250

AL
324 SQFT TI , MISC. ELE AND PL

317.59

08/15/2005
24372  BERRENDO  7

2005-0360 434
BL EL PL CH 

$28,950 $1,033.91 DMI CONST. INC
800-660-4406

AL
628 SQ FT ADDITION OF LOFT

1,033.91

08/15/2005
25260  LA PAZ RD A

2005-0701 437
CO 

$0 $60.50 KAPPO HANA
949-833-3443

RE
C OF U O FOR RESTAURANT.  PREVIOUS RESTAURANT/CHANGE OF 
OWNERSHIP

60.50

08/15/2005
25202  CABOT RD 

2005-0702 328
BL EL CH 

$561 $156.30 ONTARIO NEON CO.
909-986-4632

AD
81 SQ FT OF NEW SIGN FOR WIENERSCHNITZEL

156.30

08/15/2005
25615  ELM BANK DR 

2005-0703 329
BL ME CH 

$4,279 $327.50 RENNICK
916-9454

AD
428 SQ FT OF DECK MOVING A/C

327.50

08/16/2005
26072  RED CORRAL RD 

2005-0705 329
EL PL CH SP 

$18,000 $2,126.70 BRIAN POTTER CONST.
949-285-6331

AD
489 SQ FT OF NEW POOL AND SPA NEW GAS AND ELE FOR BBQ AND 
FIRE PLACE AND MISC. RETAINING WALLS

2,126.70

08/16/2005
25561  RAPID FALLS RD 

2005-0706 329
RF 

$8,700 $305.37 KAISER ROOFING
714 979-5314

AL
RE-ROOF; T/O TILE, EXISTING SHEATHING, TORCH DOWN, 5.6LB TILE   
ICBO 4660

305.37

08/16/2005
25132  WILKES PL 

2005-0707 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

08/16/2005
22891  CAMINITO AZUL -- 

2005-0708 329
BL CH 

$1,000 $69.00 WESTRA
949-716-9556

AD
192 SQ FT OF NEW PATIO COVER

69.00

08/16/2005
25772  TERRA BELLA AV 

2005-0709 329
RF 

$2,242 $113.00 TILL ROOFING
714-423-9228

AL
REROOF T/O SHAKE 7/16 OSB 30 FELT 30 YR COMP

113.00

08/16/2005
24832  RED LODGE PL 

2005-0710 434
RF 

$7,500 $272.25 JSL ROOFING INC.
646-3571

RE
RE-ROOF; TEAR OF SHAKE, INSTALL 7/16 OSB, INSTALL CONCRETE 
TILE 5.95 ICBO 3984

272.25

08/17/2005
1  STONE CREEK LN 

2005-0711 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50
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08/17/2005
27602  GOLD DUST LN 

2005-0712 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

08/17/2005
24642  MENDOCINO CT 

2005-0713 434
ME 

$2,800 $46.50 GEORGE BRAZIL
310-838-0408 12

RE
A/C CONDENSER CHANGE OUT;

46.50

08/17/2005
24261  AVENIDA DE LA CARLOTA -- 1

2005-0714 437
CO 

$0 $60.50 THE HAIR GALLERY
949-951-6690

RE
C OF U O FOR HAIR SALON-  CHANGE OF OWNERSHIP.  7 STATIONS 
MAXIMUM

60.50

08/17/2005
23482  PERALTA DR B

2005-0715 437
CO 

$0 $60.50 PERFORMANCE 
949-600-7990

RE
C OF U O FOR OFFICE & DISTRIBUTION OF TRUCK MUFFLERS TO FLEET 
USERS

60.50

08/17/2005
25111  LINDA VISTA DR 

2005-0716 329
CH SP 

$12,000 $1,186.90 JACKSON
949-699-4925

AD
450 SQ FT POOL AND SPA SEE SUB LIST

1,186.90

08/17/2005
25792  DILLON RD 

2005-0718 329
EL 

$1,000 $65.90 MK DEVELOPMENT CORP.
949-584-9713

AD
TEMP POWER

65.90

08/18/2005
24155  LAGUNA HILLS ML 2200

2005-0720 328
EL ME 

$14,000 $97.50 DGL AIR CND. AND 
949-588-6009

AL
C/O AC AND NEW FUSSED DISCONECT

97.50

08/18/2005
24155  LAGUNA HILLS ML K109

2005-0721 437
CO 

$0 $60.50 FOREFRONT 
561-635-1509

RE
C OF U O FOR RETAIL SALES OF DOG TEATS AND SPECIALTY ITEMS

60.50

08/18/2005
27611  GOLD DUST LN 

2005-0723 434
BL EL PL CH 

$37,000 $1,132.30 TERRY W. GREEN
714-493-0821

AL
REMODEL 323 SQ FT BED & BATH;174 FT MEDIA RM; 50SQ FT OFFICE 
BATH;154 SQ FT MASTER BEDRM; 224 SQ FT 

1,132.30

08/18/2005
23542  MARSALA -- 

2005-0724 329
ME 

$1,500 $87.90 SOL MECH. INC
888-602-4822

AL
C/O A/C FAU

87.90

08/19/2005
25511  INDIAN HILL LN 

2005-0434 434
BL EL ME PL CH 

$3,745,000 $35,129.69 S.R. BRADLEY ASSOC.
619-295-4102

RE
RECONS. REMOVE REPLACE EXIST. ROF- DECKING & EXT. WALL 
SERFACE FINISHES- INTERIOR REMODEL AT ALL 140

35,129.69

08/19/2005
23331  PERALTA DR 1

2005-0725 437
EL CH 

$1,500 $123.20 THOMAS ELECTRIC
949-768-5807

AL
MISC ELECTRICAL

123.20

08/22/2005
25211  BUCKSKIN DR 

2005-0727 329
RF 

$8,250 $305.33 VICTOR O LAREY
714-968-1617

AL
REROOF T/O SHAKE EXISTING SHEATHING 30 LB FELT 7.8 TILE ICBO ER-
2310

305.33

08/22/2005
25745  HIGHPLAINS TR 

2005-0728 434
RF 

$6,000 $209.10 BEST VALUE ROOFING
770-7663

RE
RE-ROOF ; T/O WOOD SHINGLE; #30 FELT, PROTEX ICBO 5492

209.10

08/22/2005
25501  SARITA DR 

2005-0729 434
ME 

$1,500 $68.50 ORLANDO GARZA
949-552-5612

RE
A/C CHANGE  OUT

68.50

08/22/2005
27101  SHENANDOAH DR 

2005-0730 434
ME 

$1,500 $87.90 AK LANDAN
714-998-4300

RE
FAU C/O AND  A/C

87.90

08/22/2005
23046  AVENIDA DE LA CARLOTA -- 
600

2005-0731 437
CO 

$0 $60.50 AMTREN CORP.
949-282-5022

RE
C OF U O FOR SALES OFFICE

60.50
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08/22/2005
24155  LAGUNA HILLS ML 1500

2005-0732 437
CO 

$0 $60.50 MILANO HOME 
949-586-5542

RE
C OF U O FOR FURNITURE STORE

60.50

08/23/2005
25251  MUSTANG DR 

2005-0735 329
BL EL PL CH 

$5,000 $366.20 ROBERT DAWN WIENS
714-624-7058

AD
225 SQ FT OF RETAINING WALL , BBQ AND FIRE PLACE

366.20

08/23/2005
25216  PIKE RD 

2005-0736 329
BL PL 

$4,600 $208.90 MAX AIR HEATING
949-487-0168

AL
GAS REPIPE DUE TO LEAK

208.90

08/23/2005
24792  SOLANO CT 

2005-0737 434
PL 

$4,800 $123.50 PACIFIC COAST COPPER 
714-758-7725

RE
RE-PIPE

123.50

08/23/2005
24791  RITTENHOUSE CI 

2005-0738 329
BL CH 

$1,500 $227.50 BADER
949-215-5900

AD
DEMO AND REBUILD PATIO COVER

227.50

08/23/2005
26931  HIGHWOOD CI 

2005-0739 329
EL 

$1,700 $110.00 JIMS ELECTRIC
714-529-6875

AL
400 AMP METER UP GRADE AND 200 AMP SUBPANEL

110.00

08/24/2005
25325  BENTLEY LN 

2005-0606 434
BL EL ME PL CH 

$42,724 $1,476.18 RON BUCHANAN
714-832-8771

AD
620 SQFT ADD AND 100 SQFT REMODEL

1,476.18

08/24/2005
26381  SANTA ROSA AV 

2005-0741 434
RF 

$2,310 $113.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

113.00

08/25/2005
23092  MILL CREEK DR 

2005-0742 328
PL 

$500 $33.50 EMPIRE A/C
714-537-4550

RE
WATER HEATER C/O

33.50

08/25/2005
24692  DEVONPORT CI 

2005-0743 329
RF 

$4,800 $185.00 FIRST QUALITY ROOFING
714-775-3375

RE
RE-ROOF; T/O WOOD SHAKE; REPLACE W/  ICBO 4660 7.2 LDS/SQ 
FTTILE; 2 LAYERS 30# FELT;

185.00

08/25/2005
26682  WHITE OAKS DR 

2005-0745 329
BL PL 

$1,500 $115.90 AVALON LANDSCAPING
949-859-8466

AD
NEW GAS AND ELECTRICAL TO BBQ AND FIRE PIT

115.90

08/25/2005
23172  ALCALDE DR C

2005-0746 437
CO 

$0 $60.50 G FINK &  ASSOC.
408-373-4242

RE
C OF U O FOR SALES/DESIGN CENTER FOR ELECTRIC SIGNS

60.50

08/26/2005
25062  ACACIA LN 

2005-0747 329
EL ME 

$7,000 $138.90 ECONO AIR
800-503-2666

AD
C/O FAU ADD NEW A/C

138.90

08/26/2005
24012  CALLE DE LA PLATA -- 230

2005-0748 437
BL EL ME PL CH 

$41,568 $1,312.33 D& H BUILDING SYSTEMS
714-258-3333

AL
2598 SQ FT OF TI

1,312.33

08/26/2005
26141  RED CORRAL RD 

2005-0750 329
BL EL CH 

$4,000 $310.10 ALL PRO REMODEL
714-288-1314

AD
452 SQ FT OF NEW PATIO COVER

310.10

08/26/2005
25831  CEDARBLUFF TR 

2005-0751 434
BL CH 

$3,200 $220.00 AYKANIAN
949-582-3009

AL
80- SQ FT REMODEL; MISC. PL AND EL

220.00

08/26/2005
25952  TERRA BELLA AV 

2005-0752 329
PL 

$500 $33.50 JUST PLUMBING
949-347-1222

AL
C/O WATER HEATER

33.50

08/29/2005
22365  CAMINITO MESCALERO -- 

2005-0753 329
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
WATER HEATER

33.50
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08/29/2005
25792  PECOS RD 

2005-0754 329
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
WATER HEATER

33.50

08/29/2005
22271  CAMINITO DANUBO -- 

2005-0755 329
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
WATER HEATER

33.50

08/29/2005
24155  LAGUNA HILLS ML C22

2005-0756 437
CO 

$0 $60.50 HAKU HAWAIIAN JEWELRY
949-587-1910

RE
C OF U O FOR RETAIL SALES OF JEWELRY

60.50

08/29/2005
23595  MOULTON PY C

2005-0757 437
CO 

$0 $60.50 SONUS USA, INC.
949-587-9935

RE
C OF U O FOR HEARING AID SALES AND TESTING

60.50

08/29/2005
25376  COSTEAU ST 

2005-0758 329
BL CH 

$1,400 $129.00 GAINES  CONCRETE
456-9101

AD
113.20 SQ FT OF RETAINING WALL

129.00

08/29/2005
24321  AVENIDA DE LA CARLOTA -- 6

2005-0760 434
CO 

$0 $60.50 CALIF. SILK PLANT 
949-470-6136

RE
C OF U O FOR SILK FLOWER SHOP

60.50

08/30/2005
26071  RED CORRAL RD 

2005-0761 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

08/30/2005
25551  INDIAN HILL LN 

2005-0762 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

08/30/2005
25561  INDIAN HILL LN 

2005-0763 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

08/30/2005
24155  LAGUNA HILLS ML C12

2005-0764 437
CO 

$0 $60.50 ANGEL'S CHARM
714-651-2518

RE
C OF U O FOR JEWELRY SALES

60.50

08/30/2005
24155  LAGUNA HILLS ML C13

2005-0765 437
CO 

$0 $60.50 GLOBAL CELLULAR
949-588-6288

RE
C OF U O FOR CELL PHONE ACCESSORIES

60.50

08/30/2005
24861  ALICIA PY 

2005-0766 329
RF 

$5,920 $209.74 MC CLAIN ROOFING
714-897-1780

RE
T/O BUILTUP ROOF AND REPLACING WITH CAPSHEET AND HOTMOP

209.74

08/30/2005
24881  ALICIA PY 

2005-0767 329
RF 

$12,488 $387.12 MC CLAIN ROOFING
714-897-1780

RE
T/O BUILTUP ROOF AND REPLACING WITH CAPSHEET AND HOTMOP

387.12

08/30/2005
24741  ALICIA PY E

2005-0768 328
BL EL CH 

$90 $95.70 SHARP SIGN & AWNING
714- 894-5218

AD
13 SQ FT OF SIGN

95.70

08/31/2005
25061  SALFORD ST 

2005-0770 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

08/31/2005
25612  NOTTINGHAM CT 

2005-0771 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

08/31/2005
26315  LOS ALAMITOS AV 

2005-0772 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

08/31/2005
26202  SUMMERHILL LN 

2005-0773 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50
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08/31/2005
25341  STAGELINE DR 

2005-0774 329
BL EL PL CH 

$2,828 $243.40 VAGI DEVELOPMENT INC.
949-510-8228

AD
160 SQ FT GAZEBO; 384 SQ FT PATIO COVER

243.40

08/31/2005
22552  TARANTO -- 

2005-0775 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

08/31/2005
25762  LA SERRA ST 

2005-0776 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

08/31/2005
24841  BUCKBOARD LN 

2005-0777 329
BL CH 

$1,500 $121.00 PATIOS UNLIMITED
859-6690

AD
97 SQ FT OF NEW BALCONY

121.00

09/01/2005
24461  CHRISTINA CT 

2005-0778 329
BL EL PL CH 

$5,411 $389.24 SALVADOR VARGAS 
714-448-3374

AD
354 SQ FT OF RETAINING WALL, BBQ MISC. ELE AND GAS

389.24

09/02/2005
26442  SANTA ROSA AV 

2005-0779 434
RF 

$2,970 $113.00 Jim McCormack
949-347-1400

RE
REROOFING

113.00

09/02/2005
24771  GEORGIA SUE DR 

2005-0780 434
RF 

$2,200 $113.00 Jim McCormack
949-347-1400

RE
REROOFING

113.00

09/02/2005
24712  MANDEVILLE DR 

2005-0781 434
RF 

$3,740 $145.00 Jim McCormack
949-347-1400

RE
REROOFING

145.00

09/02/2005
35  LAUREL CREEK LN 

2005-0782 329
EL CH 

$1,000 $63.30 CONRADSAN
949-510-4885

AD
MISC. ELECTRICAL AT FRONT LOW WALLS

63.30

09/02/2005
26521  WILD VIEW TR 

2005-0783 329
BL CH 

$3,200 $224.00 EDWARDS
949-831-0287

AL
261 SQ FT OF NEW PORCH

224.00

09/02/2005
26061  FLINTLOCK LN 

2005-0784 329
RF 

$7,050 $272.21 JL RAY CO
9949) 498-2274

RE
RE-ROOF: T/O WOOD SHAKE; INSTALL  2 LAYERS 40# FELT AND ICBO 
2656   5.6 LBS TILE

272.21

09/02/2005
24155  LAGUNA HILLS ML 1645

2005-0785 437
CO 

$0 $60.50 WILLIAM KAISER
949-855-8525

RE
CERTIFICATE OF USE & OCCUPANCY

60.50

09/02/2005
23011  MOULTON PY G2

2005-0786 437
CO 

$0 $60.50 LAGUNA HILLS SANDWICH
949-768-5663

RE
CERTIFICATE OF USE & OCCUPANCY

60.50

09/06/2005
26701  QUAIL CK 298

2005-0663 434
BL EL CH 

$4,800 $305.50 JIM BROWN
909-9892441

AL
120 SQFT REMODEL

305.50

09/06/2005
25118  CHAMPLAIN RD 

2005-0787 434
RF 

$2,080 $113.00 BRAVO ROOFING
714- 672-9061

RE
T/O WOOD SHAKE; ADD 1/2 INCH SHEATHING AND 40 # FELT AND 
CEDARLITE, 5.7 LBS/SQ ICBO -ES

113.00

09/06/2005
25962  TERRA BELLA AV 

2005-0788 434
RF 

$2,800 $111.00 TILL ROOFING
714- 423-9228

RE
T/O WOD SHAKE; INSTALL 50 YR GAF TIMBERLINE, COMPOSITION

111.00

09/06/2005
20  OXBOW CREEK LN 

2005-0789 329
BL CH 

$2,000 $119.00 RITTBERG
949-859-2866

AL
ADD TWO NEW WINDOWS AT SIDE OF HOUSE

119.00

09/06/2005
27212  SUNDOWNER DR 

2005-0790 329
RF 

$7,200 $274.22 KAISER ROOFING
714 979-5314

AL
REOOF T/O CLAY TILE EXISTING SHEATHING INSTALL 7.2 TILE ICBO 4660

274.22
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09/06/2005
25342  GALLUP CI 

2005-0791 434
PL 

$500 $33.50 BLUE RIBBON
714- 539- 2117

RE
WATER HEATER

33.50

09/06/2005
25872  LA CUESTA AV 

2005-0792 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

09/07/2005
24482  MANDEVILLE DR 

2005-0793 434
RF 

$4,650 $177.00 Jim McCormack
714-630-5543

RE
REROOFING

177.00

09/07/2005
26351  SANTA ROSA AV 

2005-0794 329
BL CH 

$1,200 $115.00 DIAL ONE
714-259-5120

AL
C/O TWO DOORS AT SIDE OF HOUSE

115.00

09/07/2005
55  CARRIAGE HILL LN 

2005-0796 329
BL CH 

$1,000 $69.00 DUVAL
949-707-1439

AL
ADD NEW OPENING FOR TV

69.00

09/08/2005
23052  LAKE FOREST DR B4

2005-0636 437
BL EL ME PL CH 

$20,240 $1,120.94 JPD
626-572-9181

AL
1265 SQ FT OF TI FOR CRAZY EDDIES DONUTS

1,120.94

09/08/2005
1  OXBOW CREEK LN 

2005-0797 434
RF 

$2,000 $80.00 21 ST CENTURY ROOFING 
949-645-3917

RE
T/O WOOD SHAKE; INSTALL NEW 30 YR ASPHALT SHINGLE W/30# FELT;

80.00

09/08/2005
26012  HORSESHOE CL 

2005-0798 329
BL EL CH 

$7,000 $401.50 COSTA AZUL LANDSCAPE
951-347-8430

AD
SOLID WOOD GAZEBO

401.50

09/08/2005
25451  EMPTY SADDLE DR 

2005-0801 434
RF 

$6,000 $209.10 PETRONELLA ROOFING
949-548-1645

RE
RE-ROOF; T/O WOOD SHAKE, INSTALL AUBURN TILE 11 LBS

209.10

09/09/2005
25254  LA PAZ RD B

2005-0670 437
BL EL ME PL CH 

$42,400 $1,873.64 VICTOR MOYA
949-413-8078

AL
2650 SQ FT OF TI FOR VILLA ROMA MARKET

1,873.64

09/09/2005
23276  SOUTH POINTE DR 109

2005-0733 437
BL EL CH 

$24,576 $956.56 ROBERT E MAGNANO
949-581-3057

AL
1536 SQ FT OF TI

956.56

09/09/2005
25542  CREEK DR 

2005-0802 434
BL EL PL 

$1,500 $125.00 KIEGGO CONSTRUCTION
949-642-1046

RE
KITCHEN REMODEL; C/O LIGHTS AND VALVES

125.00

09/09/2005
23046  AVENIDA DE LA CARLOTA -- 

2005-0803 328
BL EL CH 

$1,293 $177.90 ZEE SIGN SYSTEMS INC.
949-552-4060

AL
187.47 SQ FT OF NEW SIGN  FOR MILLENNIA

177.90

09/09/2005
25594  ALICIA PY 

2005-0804 437
CO 

$0 $60.50 HAI NGUYEN
(949) 768-8523

RE
CERTIFICATE OF USE & OCCUPANCY

60.50

09/09/2005
24155  LAGUNA HILLS ML K800

2005-0805 437
CO 

$0 $60.50 CINCULAR WIRELESS
(949) 425-1300

RE
CERTIFICATE OF USE AND OCCUPANCY

60.50

09/09/2005
26192  HITCHING RAIL RD 

2005-0806 329
PL CH SP 

$10,525 $1,203.55 AMERICAS 
394-3806

AD
421 SQ FT OF NEW POOL AND SPA

1,203.55

09/12/2005
25531  INDIAN HILL LN 

2005-0807 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

09/12/2005
25541  INDIAN HILL LN 

2005-0808 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18
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09/12/2005
24100  LAGUNA HILLS ML 

2005-0809 327
BL EL 

$1,000 $80.30 YOUNG KIM ELECTRIC
213-595-2362

AL
C/O 9 LIGHTS INN MACY"S SUITE 900

80.30

09/13/2005
25821  PECOS RD 

2005-0413 434
BL EL ME CH 

$20,291 $909.93 DLS CONST.
949-466-6833

AD
310 SQ FT OF ADDITION AND 150 SQ FT OF REMODEL

909.93

09/13/2005
24881  ALICIA PY B

2005-0810 437
CO 

$0 $60.50 SUDDENLY SLIMMER OF 
949-588-9727

RE
CERTIFICATE OF USE & OCCUPANCY

60.50

09/13/2005
25884  VIA LOMAS -- 

2005-0811 434
BL 

$17,500 $220.00 GRC ASSOCIATES INC
714-654-2254 CE

AL
REHABILITATION OF UNITS 25-26

220.00

09/13/2005
25722  VIA LOMAS -- 112

2005-0812 434
BL 

$8,750 $220.00 GRC ASSOCIATES INC
714-654-2254 CE

AL
REHABILITATION OF UNITS 112-113

220.00

09/13/2005
26521  WILD VIEW TR 

2005-0813 329
RF 

$2,880 $113.00 EDWARDS
949-831-0287

AL
REROOF T/O SHAKE FILL IN SPACE 15 LB FELT 50 YR COMP

113.00

09/13/2005
25735  VIA LOMAS -- 127

2005-0814 434
BL 

$17,500 $440.00 GRC ASSOCIATES INC
714-654-2254 CE

AL
REHABILITATION OF UNITS 127-130

440.00

09/13/2005
25745  VIA LOMAS -- 135

2005-0815 434
BL 

$17,500 $440.00 GRC ASSOCIATES INC
714-654-2254 CE

AL
REHABILITATION OF UNITS 135-138

440.00

09/13/2005
25755  VIA LOMAS -- 143

2005-0816 434
BL 

$17,500 $440.00 GRC ASSOCIATES INC
714-654-2254 CE

AL
REHABILITATION OF UNITS 143-146

440.00

09/13/2005
25771  VIA LOMAS -- 155

2005-0817 434
BL 

$17,500 $440.00 GRC ASSOCIATES INC
714-654-2254 CE

AL
REHABILITATION OF UNITS 155-158

440.00

09/13/2005
26582  DAPPLE GREY DR 

2005-0818 329
RF 

$2,240 $113.00 PARAGON ROOFING
714- 843-1950

AL
REROOF T/O SHAKE 7/16 OSB 130LB FELT PRO TEC TILE

113.00

09/14/2005
25532  OAK LEAF RD 

2005-0515 434
BL EL ME CH 

$13,922 $796.71 FERNANDO
714-9859866

AD
302 SQFT ADD.

796.71

09/14/2005
25362  BENTLEY LN 

2005-0819 434
RF 

$1,440 $82.00 COAST ROOFING
(949) 458-1168

RE
T/O WOOD SHAKE; 7/16 OSB, 30# FELT AND TIMBERLINE COMP 1800 SQ 
FT

82.00

09/14/2005
24942  OVERLAND DR 

2005-0821 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

09/14/2005
25016  SOUTHPORT ST 

2005-0822 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

09/15/2005
25501  RODEO CI 

2005-0690 434
BL EL ME PL CH 

$100,000 $2,830.13 BILL NELSON
752-2070

DE
1472 SQ FT OF NEW GYM

2,830.13

09/15/2005
25816  VIA LOMAS -- 62

2005-0824 329
BL PL 

$2,500 $151.30 A-1 MOBILE PLUMBING
714-540-8400

AL
REPIPE GAS

151.30

09/15/2005
25816  VIA LOMAS -- 63

2005-0825 329
BL PL 

$2,500 $151.30 A-1 MOBILE PLUMBING
714-540-8400

AL
REPIPE GAS

151.30
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09/16/2005
24461  RIDGE ROUTE DR 100

2005-0740 437
BL EL ME PL CH 

$103,968 $2,466.71 KNR BUILDERS
714-259-1700

AL
6498 SQ FT OF TI FOR WEBEX

2,466.71

09/16/2005
26382  DAPPLE GREY DR 

2005-0829 434
BL CH 

$4,305 $279.00 TIM SHIRES
949-436-0130

AD
50 SQ FT ADDITION AND 50 SQ FT OF REMODEL

279.00

09/16/2005
24401  RIDGE ROUTE DR A102

2005-0830 437
BL EL CH 

$65 $101.70 MAKI-YAKI EXPRESS
949-837-4545

RE
9 SQ FT OF SIGN FOR MAKI-YAKI EXPRRESS

101.70

09/19/2005
24931  LUNA BONITA DR 

2005-0832 434
RF 

$2,700 $113.00 DANIELS ROOFING
714- 670- 9223

RE
T/O OFF EXISTING COMP TILE; INSTALL ICBO 4660 TILE AT 5.7 LBS/SQ 
FT AND DOUBLE LAYER 30# FELT

113.00

09/19/2005
23046  AVENIDA DE LA CARLOTA -- 
600

2005-0833 437
CO 

$0 $60.50 VISABASICS
949-705-6574

RE
C OF U O FOR ONLINE SUBSCRIPTION SERVICE FOR IMMIGRATION 
INFO- OFFICE

60.50

09/19/2005
24953  PASEO DE VALENCIA -- 2A

2005-0834 437
CO 

$0 $60.50 J&S HEALTHY ART 
949-951-8882

RE
C OF U O FOR MASSAGE THERAPY- ESTABLISHMENT LICENSE NO. 
638411

60.50

09/20/2005
23046  AVENIDA DE LA CARLOTA -- 
665

2005-0837 437
CO 

$0 $60.50 FUNERAL & CREMATION 
714-667-7991

RE
C OF U O FOR GENERAL OFFICE FOR CREMATION/FUNERAL SERVICES

60.50

09/20/2005
25801  MIDDLERIDGE LN 

2005-0838 329
EL CH SP 

$10,975 $1,188.60 SWAN POOLS
859-8466

NW
439 SQ FT OF POOL

1,188.60

09/20/2005
24203  AVENIDA DE LA CARLOTA -- 

2005-0839 328
EL 

$200 $317.00 PUMPKIN CITY
949-768-1103

AL
TEMP POWER FOR PUMPKIN LOT

317.00

09/21/2005
24451  HEALTH CENTER DR 

2005-0419 231
BL EL ME PL CH 

$6,832,203 $50,759.13 ALLEN HIBBS
714-630-3686 EX

AD
204 ,557 SQ FT OF NEW PARKING STRUCTURE

50,759.13

09/21/2005
26072  RED CORRAL RD 

2005-0840 329
BL 

$500 $47.00 BRIAN POTTER CONST.
949- 365- 0394

NW
264 SQ FT OF GARDEN WALL AND  48 FT RETAINING WALL

47.00

09/21/2005
27001  MOULTON PY 105

2005-0841 437
CO 

$0 $60.50 E PIZZA COMPANY
949-831-2040

RE
C OF U O FOR TAKE-OUT PIZZA

60.50

09/21/2005
25852  PRAIRESTONE DR 

2005-0842 329
BL EL 

$800 $69.50 BARON CONSTRUCTION
949- 289- 5071

AD
409 SQ FT OF GARDEN WALL IN FRONT OF PROPERTY ; 4 LIGHTS AND 6 
RECEPTACLES

69.50

09/21/2005
24522  ALTA LOMA CT 

2005-0843 434
PL 

$0 $33.50 All Star Water Heaters
8007270977

RE
WATER HEATER REPLACEMENT

33.50

09/22/2005
27162  WESTRIDGE LN 

2005-0648 434
BL EL ME PL CH 

$10,989 $712.20 TODD ANDREW HALTON
949-600-5770

AD
195 SQ FT OF ADDITION 50 SQ FT OF REMODEL

712.20

09/22/2005
26501  SILVER SADDLE LN 

2005-0844 434
BL CH 

$8,000 $422.30 RENAISSANCE
714-578-0090

AL
REPLACE 6 DOORS AND 36 WINDOWS, NO STRUCTURAL CHANGES

422.30

09/22/2005
23611  MARSALA -- 

2005-0846 434
RF 

$2,000 $82.00 RAYS ROOFING
(949) 559-9369

RE
T/O COMP SHAKE AND INSTALL  TIMBERLINE

82.00
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09/22/2005
24702  MENDOCINO CT 

2005-0847 329
BL CH 

$1,500 $119.00 WOMACK
949-463-9798

AD
120 SQ FT OF NEW PATIO COVER

119.00

09/22/2005
23113  PLAZA POINTE DR 100

2005-0848 437
CO 

$0 $60.50 GREGORY BEAM & ASSOC.
949-598-5800

RE
C OF U O FOR ATTORNEY OFFICE

60.50

09/23/2005
23802  AVENIDA DE LA CARLOTA -- 

2005-0851 329
BL CH 

$204 $59.00 3-D SIGNS
949-770-9252

NW
1 DIBOND SIGN FOR ST. GEORGE'S EPISCOPAL CHURCH 51 SQ FT

59.00

09/26/2005
24031  EL TORO RD 304

2005-0726 437
BL EL ME CH 

$8,208 $695.60 LIZ HATTOX
949-399-1112

AL
TI 513 SQ FT

695.60

09/26/2005
27651  PINESTRAP CI 

2005-0852 434
BL ME PL 

$1,000 $107.16 Q.E.D.
714- 968- 7173

AL
MOVE 2 A/C CONDENSERS TO NEW LOCATIONS

107.16

09/26/2005
24826  ELENA DR 

2005-0853 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

09/26/2005
24721  GEORGIA SUE DR 

2005-0854 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/26/2005
22581  CATANIA -- 

2005-0855 434
PL 

$0 $33.50 Appliance Installers, Inc.
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/26/2005
25095  MUSTANG DR 

2005-0856 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/26/2005
24822  HON AV 

2005-0857 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/26/2005
24931  WELLS FARGO DR 

2005-0858 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/26/2005
22351  CAMINITO DANUBO -- 

2005-0859 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/26/2005
25942  CEDARBLUFF TR 

2005-0860 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/26/2005
22521  RIMINI -- 

2005-0861 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/26/2005
26135  FLINTLOCK LN 

2005-0862 434
RF 

$2,400 $113.00 CALIFORNIA 
949- 951- 9091

RE
T/O  PAPER ONLY AND PUT ON 2 LAYERS OF 30# FELT AND RELAY 
EXISTING TILE

113.00

09/26/2005
24642  DEVONPORT CI 

2005-0863 434
RF 

$5,250 $209.03 FIRST QUALITY ROOFING
714-775-3375

RE
T/O WOODSHAKE; REPLACE W/ EAGLELITE DOUBLE-EAGLE#987; ICBO 
4660; 7.2 LBS/SQ FT

209.03

09/26/2005
25021  FARRIER CL 

2005-0864 434
BL EL CH 

$1,872 $155.90 VISIONS LANDSCAPE
714-336-5553

AD
PATIO COVER:  360 SQ FT ;  3 EL RECEPTACLES

155.90

09/26/2005
23871  WILLOWS DR 

2005-0866 328
RF 

$3,012 $145.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP UNITS 310,312, 314, 316

145.13
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09/26/2005
23871  WILLOWS DR 

2005-0867 328
RF 

$3,012 $145.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS 318,320,322,324

145.13

09/26/2005
23871  WILLOWS DR 

2005-0868 328
RF 

$3,012 $145.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS  414, 416, 418, 420

145.13

09/27/2005
25791  TERRA BELLA AV 

2005-0870 434
RF 

$3,600 $145.00 NOIRLAND ROOFING
495-2002

RE
T/O WOOD SHAKE;  1/2 OSB AND HANSEN TILE, 9.5 LBS SQ FT;2 LAYERS 
30# FELT

145.00

09/27/2005
25011  WOOLWICH ST 

2005-0871 329
BL CH 

$3,628 $242.00 ORANGE COUNTY POOLS
877-476-6577

NW
672 SQ FT OF RETAINING WALL

242.00

09/28/2005
25701  DILLON RD 

2005-0872 434
BL EL CH 

$1,019 $157.50 BONNI ASKIN
949- 643- 8444

AD
196 SQ FT OF GAZEBO

157.50

09/28/2005
24992 E SUNSET PL 

2005-0873 434
ME 

$1,500 $107.40 A/C PLUS
714- 774- 9707

RE
C/O FAU AND EVAP AND CONDENSING COIL

107.40

09/29/2005
25131  LUNA BONITA DR 

2005-0875 434
RF 

$1,200 $82.00 Dennis Raymond
949 633-7924

RE
REROOFING

82.00

09/29/2005
26062  RED CORRAL RD 

2005-0876 329
BL CH 

$748 $71.00 PACIFIC ISLAND POOL
714- 669- 8882

AD
144 SQ FT GAZEBO REPLACES PATIO COVER

71.00

09/29/2005
25141  ROCKRIDGE RD 

2005-0877 434
RF 

$12,750 $389.78 MC CORMACK ROOFING
714/777-4040

RE
T/O CLAY TILE; INSTALL EAGLE STD MISSION TILE 9.5 LBS AND 2 
LAYERS 30# FELT OVER EXISTING SHEATHING;

389.78

09/29/2005
26501  SILVER SADDLE LN 

2005-0878 434
RF 

$4,480 $177.00 MICHAEL GIBBS, BIENEK 
949- 678-4670

RE
T/O TILE AND INSTALL FIREFREE 3.8LBS, 30# FELT

177.00

09/29/2005
24992  KATIE AV 

2005-0879 434
BL PL 

$1,800 $102.50 ROVICS CONSTRUCTION
714-444-2648

RE
BATHROOM CHANGEOUT: MOVE TUB DRAIN; C/O LIGHTBAR AND 
TOILET EXH. AND NEW SHOWER VALVE, REPLACE TOILE

102.50

09/30/2005
24155  LAGUNA HILLS ML 1160

2005-0590 437
BL CH 

$121,920 $2,254.55 JAKE WEBSTER
310-328-6300 X1

AL
7620 SQ FT TI FOR CHARLOTTE RUSSE

2,254.55

09/30/2005
25182  MUSTANG DR 

2005-0880 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

09/30/2005
34  CARRIAGE HILL LN 

2005-0881 434
PL 

$0 $33.50 George Katsampes
(949) 302-6022

RE
WATER HEATER REPLACEMENT

33.50

09/30/2005
24771  CLARINGTON DR 

2005-0882 434
BL EL PL CH 

$416 $149.00 JOHN SIMON CASEY
714- 336 - 1150

AD
PATIO COVER,  80 SQ FT

149.00

09/30/2005
25821  ELDERBROOK LN 

2005-0884 434
BL EL CH 

$5,000 $326.70 SEA POINT 
949-380-8659

AL
220 SQ FT OF REMODEL

326.70

10/03/2005
23422  PERALTA DR D

2005-0886 437
CO 

$0 $60.50 LIFETIK CORP.
949-215-4575

RE
C OF U O FOR WHOLESALE GIFT COMPANY

60.50
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10/03/2005
23542  MARSALA -- 

2005-0887 434
RF 

$1,920 $82.00 CORNERSTONE ROOFING
714- 771- 3658

RE
T/O COMP AND INSTALL COMP ON 1500 SQ FT OF PITCH, 600 SQ FT OF 
FLAT TORCHDOWN, AND 300 SQ FT OF FLAT

82.00

10/04/2005
25022  NELLIE GAIL RD 

2005-0888 434
EL PL 

$2,500 $105.60 ALL PRO RESTORATION
714  403- 9092

AL
INSTALL 17DOWN, 5 FLUORESCENT UNDER CABINET, 6 SWITCHES, 20 
RECEPTACLES, C/O DISHWASHER

105.60

10/04/2005
26701  WHITE OAKS DR 

2005-0889 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
A/C REPLACEMENT

65.90

10/04/2005
26701  WHITE OAKS DR 

2005-0890 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
A/C REPLACEMENT

65.90

10/05/2005
23631  CREMONA -- 

2005-0611 434
BL EL ME CH 

$20,291 $980.43 CITY WIDE CONST.
562-983-7080

AD
310 SQ FT OF ADDITION 150 SQ FT OF REMODEL OVER LOT COVERAGE 
NEED TO REDUCE ADDITION (APPROVED 8/16/

980.43

10/05/2005
25031  MUSTANG DR 

2005-0891 329
CH SP 

$12,225 $1,209.42 BELLA VISTA POOLS INC
909-735-5579

AD
489 SQ FT OF POOL AND SPA

1,209.42

10/05/2005
23412  MOULTON PY 230

2005-0893 437
CO 

$0 $60.50 LAKEVIEW DAY SPA-INC.
949-455-0888

RE
C OF U O FOR SUBLEASE FOR SKIN CARE/WAXING BUSINESS

60.50

10/05/2005
25631  INDIAN HILL LN 

2005-0894 329
BL CH 

$222 $97.00 OUTDOOR DIMENSIONS
714- 578- 9555

NW
SIGNS FOR  PROJECT IDENTIFICATION

97.00

10/05/2005
24731  ALICIA PY A

2005-0895 437
CO 

$0 $60.50 X.O. HOME DESIGN 
949-707-8080

RE
C OF U O FOR FLOOR & FLOOR COVERING-KITCHEN AND BATH-STOE

60.50

10/06/2005
23531  MARSALA -- 

2005-0378 434
BL EL ME PL CH 

$54,229 $1,578.97 ROBERT LINNAUS
949-460-0997

AD
595 SQ FT OF ADDITION AND745 SQ FT OF REMODEL

1,578.97

10/06/2005
23011  MOULTON PY C10

2005-0828 437
BL EL CH 

$4,385 $799.33 BILL CASKEY AND ASSOC. 
714-624-7086

AL
1300 SQ FT OF TI FOR COMERCIAL WINDOW TINTING

799.33

10/06/2005
25795  VIA LOMAS -- 190

2005-0896 329
PL 

$1,000 $33.50 GEORGE BRAZIL
310-838-0408 12

AL
NEW WATER HEATER

33.50

10/06/2005
26402  BROKEN BIT LN 

2005-0897 434
RF 

$3,600 $145.00 NO. 1 BEST ROOFING
71-4 434- 2525

RE
T/O WOOD SHAKE; APPLY 7/16 OSB; INSTALL TIMBERLINE COMP, 30# 
FELT

145.00

10/06/2005
26531  BROKEN BIT LN 

2005-0898 329
BL CH 

$3,645 $220.00 MUDD INDUSTRIES INC.
949-716-7002

AD
375SQ FT OF RETAINING WALL 300 SQ FT OF RETAINING AT BOTTOM 
OF PROPERTY ONLY

220.00

10/07/2005
25241  VESPUCCI RD 

2005-0759 434
BL EL ME PL CH 

$33,204 $1,261.17 PETER PARRY
760-518-0433

AD
633.5 SQ FT OF ADDITION

1,261.17

10/10/2005
26542  BROKEN BIT LN 

2005-0749 434
BL EL ME PL CH 

$177,548 $4,497.87 DILESH PATEL
949-525-1651

AD
1354 SQ FT OF ADDITION 2639 SQ FT OF REMODEL 433 SQ FT OF 
GARAGE ADDITION

4,497.87

10/10/2005
25901  TREE TOP RD 

2005-0901 434
BL PL 

$117 $211.50 ALL PRO
909-517-2994

RE
COPPER REPIPE

211.50
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10/10/2005
25202  GRISSOM RD 

2005-0902 329
BL CH 

$2,745 $174.00 ASH LOHUDDIN
949- 855- 0879

AD
528 SQ FT OF PATIO COVER

174.00

10/11/2005
23181  VERDUGO DR 101

2005-0903 437
CO 

$0 $60.50 SHANTI ORANGE COUNTY
949-452-0888

RE
C OF U O FOR NON-PROFIT SOCIAL SERVICE AGENCY

60.50

10/11/2005
24155  LAGUNA HILLS ML 1760

2005-0904 437
CO 

$0 $60.50 CKY CONSTRUCTION
1-310-505-0332

AL
COFUO FOR IRENE'S STORY

60.50

10/12/2005
26985  MAGNOLIA CT 

2005-0906 434
BL CH 

$20,000 $748.85 PETER DRILLING & 
949-492- 3735

AD
UNDERPINNING  FOR RESTORATION OF RESIDENTIAL FOUNDATION

748.85

10/12/2005
26451  LOS ALAMITOS AV 

2005-0907 434
BL EL CH 

$7,532 $484.35 HIM ENTERPRISES INC
213-447-0475

AD
120 SQ FT OF ADDITION AND 50 SQ FT OF REMODEL

484.35

10/13/2005
25002  WOOLWICH ST 

2005-0722 434
BL EL ME PL CH 

$46,943 $1,642.66 JOHNS
949-916-1815

AD
758 SQ FT OF ADDITION 300 SQ FT OF REMODEL

1,642.66

10/13/2005
25322  DERBY HILL DR 

2005-0909 434
BL EL CH 

$2,500 $192.10 RENAISSANCE
714-578-0090

AL
REPLACE 8X6 WINDOW W/ 8X8 FRENCH DOOR, REROUTE ELEC, AND 
ADD EXT. LIGHTS; NO SHEAR REMOVAL, NO HEADE

192.10

10/13/2005
27402  WESTRIDGE LN 

2005-0910 329
EL PL CH SP 

$12,000 $1,162.80 SERENITY POOLS& SPAS 
949-361-8800

AD
720 SQ FT OF POOL AND 50 SQ FT OF SPA

1,162.80

10/13/2005
24912  GEORGIA SUE DR 

2005-0911 434
RF 

$1,760 $82.00 TILL ROOFING
714- 423-9228

RE
T/O WOOD SHAKE AND INSTALL 1/2 INCH OSB, 1 LAYER 30# FELT, ELK 
30 YR BARKWOOD, 2.7 LBS SQ FT.

82.00

10/13/2005
25292  EARHART RD 

2005-0912 434
PL 

$3,500 $24.50 HANSON PLUMBING
714- 596- 6767

RE
COPPER REPIPE DOWNSTAIRS

24.50

10/13/2005
25002  WOOLWICH ST 

2005-0913 329
CH SP 

$12,000 $1,094.60 JOHN CHA
949- 916- 1815

AD
550 SQ FT OF POOL,  45 SQ FT OF SPA

1,094.60

10/14/2005
26082  RED CORRAL RD 

2005-0915 329
BL CH SP 

$10,600 $1,528.16 MC LAUGHLIN LANDSCP
949- 248- 0172

AD
336 SQ FT OF POOL AND 88 SQ FT OF SPA;  400 SQ FT OF PATIO COVER

1,528.16

10/14/2005
25401  ALICIA PY B

2005-0916 437
CO 

$0 $60.50 G & A FLOORING
949-448-0621

RE
C OF U O FOR FLOORING SHOWROOM

60.50

10/14/2005
26112  LAGUNA CT 123

2005-0917 434
PL 

$500 $33.50 CALIF PLUMBING & 
714- 288- 3700

RE
C/O WATER HEATER

33.50

10/17/2005
25268  DE SALLE ST 

2004-0998 434
BL EL CH 

$4,254 $201.50 JEFF WOLFE
714-504-9653

AD
48.9 SQ FT ADDITION AND 50 SQ FT REMODEL

565.50

10/17/2005
26162  RED CORRAL RD 

2005-0800 434
BL EL ME PL CH 

$10,000 $668.90 PATIOS UNLIMITED
859-6690

AD
406 SQ FT OF BALCONY; FIREPLACE AND BARBECUE

668.90

10/17/2005
24155  LAGUNA HILLS ML K150

2005-0918 437
CO 

$0 $60.50 MOBILE TRON, LLC
949-753-1100

RE
C OF U O FOR VERIZON WIRELESS RETAIL STORE

60.50

10/17/2005
25272  EARHART RD 

2005-0919 329
ME 

$1,000 $46.50 AK LANDAN
714-998-4300

AL
C/O A/C

46.50
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10/18/2005
25451  MCINTYRE ST 

2005-0477 434
BL EL ME PL CH 

$32,242 $1,775.60 TOM PARBUTTON
949-222-0239

AD
439.10 SQ FT OF ADDITION AND 300 SQ FT OF REMODEL

1,775.60

10/18/2005
25306  GALLUP CI 

2005-0920 329
BL EL PL 

$12,000 $462.30 ALDERETE POOLS INC
949-492-7289

AL
790 SQ FT OF REMODEL FOR POOL AND SPA NEW GAS AND 
ELECTRICAL

462.30

10/19/2005
22982  LA CADENA DR 

2005-0921 437
RF 

$11,520 $374.92 Rusty Mccarthy
714 4048739

RE
REROOFING

374.92

10/19/2005
22461  LOMBARDI -- 

2005-0922 434
RF 

$1,760 $82.00 MODERN ROOFING
909-238-5593

RE
T/O  COMP. AND INSTALL 30 YR COMP SHINGLE, 30# FELT

82.00

10/19/2005
26062  TERRA BELLA AV 

2005-0923 434
RF 

$2,160 $113.00 BIENEK ROOFING
951-3798

RE
T/O WOOD SHAKE; SHEATHE W/ 1/2 IN OSB, 1 LAYER 30# FELT, 2700 SQ 
FT OF GAF LIFETIME COMP SHINGLE

113.00

10/19/2005
24622  ASHLAND DR 

2005-0924 434
RF 

$2,640 $113.00 BIENEK ROOFING
951-3798

RE
T/O  WOOD SHAKE; SHEATHE W/ 1/2 IN OSB; INSTALL 1 LAYER 30# FELT, 
AND 3300 SQ FT OF 30 YR CERTAINTEE

113.00

10/19/2005
23161  MILL CREEK DR 110

2005-0925 437
CO 

$0 $60.50 ALLEN CHIROPRACTIC, 
949-855-9629

RE
C OF U O FOR CHIROPRACTO OFFICE

60.50

10/19/2005
24632  CREEKVIEW DR 

2005-0926 434
RF 

$4,650 $177.00 NOIRLAND ROOFING
495-2002

RE
T/O WOOD SHAKE; INSTALL  7/16 OSB, 2PLY 30# FELT AND EAGLELITE 
TILE 5.6 LBS SQ FT

177.00

10/19/2005
24712  MONTE ROYALE ST 

2005-0927 434
RF 

$4,180 $177.00 Jim  McCormack
714-630-5543

RE
T/O WOOD SHAKE; INSTALL GERARD CANYON SHAKE, METAL ROOF, 1.4 
LBS, ESR 1491

177.00

10/20/2005
26851  BARKSTONE LN 

2005-0682 434
BL EL PL CH 

$17,417 $889.73 RUSHER
949-348-0579

NW
221 SQ FT ADDITION , 100 SQ FT OF REMODEL , 196 SQ FT OF PATIO 
COVER AND 221 SQ FT OF BALCONY

889.73

10/20/2005
26511  MERIENDA -- 5

2005-0698 434
BL EL CH 

$4,000 $262.30 UNITED BUILDERS 
949-858-4175

AL
100 SQFT LOFT

262.30

10/20/2005
23181  VERDUGO DR 102

2005-0928 437
CO 

$0 $60.50 DR. CHERYL MEIER
949-481-8041

RE
C OF U O FOR PSYCHOLOGIST OFFICE

60.50

10/21/2005
25107  SOUTHPORT ST 

2005-0695 434
BL EL ME CH 

$23,004 $1,222.63 STEVE KOCHAN
597-9436

AD
499 SQ FT ROOM ADDITION WITH GAS STUB TO EXTERIOR BBQ, AND 
HOSE BIB

1,222.63

10/21/2005
26592  STETSON PL 

2005-0717 434
BL EL ME PL CH 

$106,654 $2,825.07 WELCH
949-716-9151

AD
530 SQ FT OF ADDITION,306 SQ FT OF PATIO COVER 63 SQ FT OF 
BALCONY 2000 SQ FT OF REMODEL

2,825.07

10/24/2005
24602  LA CIENEGA ST 

2005-0689 434
BL EL CH 

$40,685 $1,325.99 WIELAND
949-643-8963

AD
155.22 SQ FT OF ADDITION 800 SQ FT OF REMODEL 153 SQ FT OF NEW 
DECK

1,325.99

10/24/2005
25501  RODEO CI 

2005-0704 645
BL EL CH 

$40,000 $1,219.04 BILL NELSON
752-2070

DE
360 SQ FT OF NEW CLOSET AND 460 SQ FT OF BALCONY

1,219.04
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10/24/2005
24422  AVENIDA DE LA CARLOTA -- 
120

2005-0929 437
CO 

$0 $60.50 SOUTH LAKE MORTGAGE 
949-462-9990

RE
C OF U O FOR MORTGAGE LENDER

60.50

10/24/2005
25352  CABOT RD 

2005-0930 328
BL EL CH 

$215 $105.70 CSG CORP.
714-630-8414

AD
31.25 SQ FT OF NEW SIGN FOR JUST TIRES

105.70

10/25/2005
23601  MARSALA -- 

2005-0931 329
EL ME 

$1,500 $138.90 COAST AIRE
949/279-5575

AD
INSTALL 2.5 TON A/C UNIT INTO SIDEYARD, CHANGE OUT FAU 70K BTU 
IN CLOSET

138.90

10/25/2005
25254  LA PAZ RD A

2005-0932 328
BL EL CH 

$345 $117.90 DON ALLEN
702-878-6989

AD
50 SQ FT OF SIGNS FOR VILLA ROMA RESTAURANT AND MARKET AND 
DELI. IN UNITS A AND B.

117.90

10/25/2005
24702  KIM CI 

2005-0933 434
RF 

$2,000 $82.00 Cid Martin
949 289 9699

RE
REROOFING

82.00

10/26/2005
23401  AVENIDA DE LA CARLOTA -- C

2005-0899 437
BL EL ME PL CH 

$280,000 $9,584.70 VR MASON
714- 843- 0707

RE
T.I. FOR EASYLIFE FURNITURE 18335 SQ FT OF TENANT IMPROVEMENT

9,584.70

10/26/2005
24842  ELENA DR 

2005-0935 329
RF 

$4,650 $205.00 ALLTOPS INC
888-525-5867

RE
REROOF REMOVE WOOD SHAKE, 7/16 OSB, 1 LAYER 30# FELT, 1X2X4 
BATTENS, WESTTILE CONCRETE TILE CAPISTRA

205.00

10/26/2005
24671  DEVONPORT CI 

2005-0936 329
RF 

$4,800 $177.00 S& W ROOFING
909-245-1316

RE
T/O WOOD SHAKE, INSTALL 1 LAYER 30# FELT, STONEHENGE COATED 
STEEL METAL TILE ICBO ER 5218

177.00

10/26/2005
23351  CAMINITO TELMO -- 

2005-0937 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

10/26/2005
24292  DALE DR 

2005-0938 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

10/26/2005
26442  LOS ALAMITOS AV 

2005-0940 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

10/27/2005
23401  AVENIDA DE LA CARLOTA -- A

2005-0869 437
BL EL ME CH 

$168,000 $9,127.51 BVA
818- 205-7420

RE
TI FOR KEN CRANES BIG SCREEN HQ: 10500 SQ FT.

9,127.51

10/27/2005
25472  BOOTSTRAP PL 

2005-0941 329
BL PL CH 

$6,000 $403.00 CRAFTSMAN BROTHERS
949/291-8753

RE
EXTEND GASLINE TO NEW FIREPIT, BBQ AND POOL EQUIPMENT. 
CONSTRUCT 8X8X3 BBQ 3' HIGH

403.00

10/27/2005
24291  AVENIDA DE LA CARLOTA -- 
P4

2005-0942 437
CO 

$0 $60.50 CROWN BOOKS
949-859-1723

RE
C OF U O FOR RETAIL BOOKSTORE- CROWN BOOKS

60.50

10/27/2005
23422  PERALTA DR E

2005-0943 437
CO 

$0 $60.50 SANDWICH PLUS
949-951-3227

RE
C OF U O FOR SANDWICH SHOP- TAKE-OUT ONLY

60.50

10/27/2005
23551  VENISIA -- 

2005-0944 329
EL 

$100 $25.70 KNOPF
949-768-7423

AL
ADD ELECTRICAL FOR BELL PULL

25.70

0031896

humza
Highlight



City of Laguna Hills
Permit Activity Report

Report: BG100 Page 23 of 63
10/04/2006 03:24 PM

Issue Date Owner Name / Address Project #/Permits Constr Type Bldg Type/Descrip $ Value $ Perm Fee Contractor / Applic Phone

from  07/01/2005  to  06/30/2006

$ Paid Fees

10/27/2005
26016  RED CORRAL RD 

2005-0945 328
RF 

$4,200 $177.00 HARTLEY
949/295-1206

RE
T/O TILE, USE EXISTING SHEATHING, INSTALL 30# FELT, MONIER 
DURALITE TILE ICBO ER2656 5.9 LBS/SQ FT

177.00

10/28/2005
24012  CALLE DE LA PLATA -- 150

2005-0874 437
BL CH 

$5,500 $339.66 HHDA
619- 702- 0380

AL
CALIFORNIA BANK & TRUST; DEMISING WALLS AND NEW  DOOR

339.66

10/28/2005
25501  RODEO CI 

2005-0946 329
BL CH 

$45,000 $1,230.25 BILL NELSON
752-2070

AD
NEW RETAINING WALL

1,120.25

10/28/2005
24672  ASHLAND DR 

2005-0947 329
RF 

$2,160 $113.00 SELL ROOFING
714-528-1758

RE
T/O WOOD SHAKE, USE EXISTING SHEATHING, INSTALL 30# FELT, 40 YR 
COMP

113.00

10/28/2005
25362  LINDA VISTA DR 

2005-0948 329
BL EL 

$9,500 $361.30 DIAL ONE
714-259-5120

RE
C/O 2 WINDOWS TO BAY WINDOWS, C/O PATIO SLIDER FOR VINYL 
SLIDER, CUT DOWN 2 WINDOWS-INSTALL FRENCH D

361.30

10/31/2005
26531  BROKEN BIT LN 

2005-0734 434
BL EL ME PL CH 

$97,656 $2,871.41 JACK GARLAND
949- 493-3045

AD
ROOM ADDITION 383 SQ FT; REMODEL 2000 SQ FT.

2,871.41

10/31/2005
26346  SORRELL PL 

2005-0949 649
BL 

$500 $47.00 FRISCH AND SONS 
714-282-0643

RE
DEMO POOL, CAP OFF GAS/ELECTRIC, BACKFILL TO 90% COMPACTION

47.00

10/31/2005
25471  NELLIE GAIL RD 

2005-0950 328
EL PL 

$500 $57.20 SERENITY POOLS& SPAS 
949-361-8800

AD
RELOCATE A/C UNIT, U/G ELECTRICAL AND REFRIGERANT LINE

57.20

10/31/2005
24642  PAIGE CI 

2005-0951 328
RF 

$2,160 $113.00 STAR COURSE ROOFING 
800/954-0011

RE
REROOF, TEAR OFF WOOD SHAKE, INSTALL 5/8" OSB, 30# FELT, COMP 
SHINGLE

113.00

10/31/2005
24862  BUCKBOARD LN 

2005-0952 328
BL 

$4,834 $183.00 CRAFTSMAN BROTHERS
949/291-8753

NW
990 SQ FT OF 6"BLOCK WALL, 382 SQ FT OF RETAINING WALL, 6 
PILASTERS (72" HIGH MAX) TO CITY STANDARDS

183.00

10/31/2005
27052  LOST COLT DR 

2005-0953 328
RF 

$4,200 $177.00 BEST VALUE ROOFING
770-7663

RE
REROOF, TEAR OFF WOOD SHAKE, INSTALL 1/2" OSB, 30# FELT, 
EAGLELITE CAPISTRANO TILE ICBO ER4660 5.8LB

177.00

10/31/2005
25391  ERICSON WY 

2005-0954 329
BL 

$1,714 $84.00 FIRST CONSTTRUCTION
714-529-3692

AD
612 SQFT OF BLOCK WALL WITH (11) 6' HIGH MAX PILASTERS

84.00

11/01/2005
25121  BAUTISTA DR 

2005-0820 434
BL EL ME PL CH 

$75,471 $2,111.54 GOG
949-716-4677

AD
443 SQ FT OF ADDITION 958 SQ FT OF REMODEL

2,111.54

11/01/2005
26132  RIO GRANDE AV 

2005-0955 434
PL 

$0 $33.50 JON L VEREGGE
9496375064

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

11/01/2005
24761  HENDON ST 

2005-0956 434
BL EL 

$5,200 $267.28 KNOX ALL 
714-420-5669

AL
140 SQ FT ADDITION (INTERIOR ONLY) TO CONVERT OPEN SPACE TO 
2ND FLOOR LOFT

267.28

11/01/2005
25712  CALIFIA DR 

2005-0958 434
RF 

$1,600 $82.00 Norland Roofing Inc.
949-495-2002

RE
REROOFING

82.00

11/02/2005
25081  ANVIL CL 

2005-0691 434
BL EL ME PL CH 

$23,528 $1,090.54 BILL MASON
714-427-0688

AD
467 SQ FT OF ADDITION 50 SQ FT OF REMODEL

1,090.54
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11/02/2005
26432  LOS ALAMITOS AV 

2005-0959 329
PL CH SP 

$27,000 $1,392.25 SWAN POOLS
859-8466

AD
472 SQ FT POOL AND SPA, ADD ONE GAS STUB FOR FIREPIT

1,392.25

11/02/2005
25242  GRISSOM RD 

2005-0960 329
CH SP 

$24,000 $1,331.25 SWAN POOLS
859-8466

AD
210 SQ FT POOL

1,331.25

11/02/2005
25451  GALLUP CI 

2005-0961 434
EL 

$1,500 $49.30 ROVICS CONST.
714-444-2648

AL
CHANGE OUT GFCI OUTLETS, ADD FLUORESCENT CAN LIGHTS IN 
KITCHEN

49.30

11/02/2005
26011  HORSESHOE CL 

2005-0962 329
BL EL PL CH 

$1,500 $237.67 CALIFORNIA HOME 
949/545-6031

AD
TWO ATTACHED LATTICE PATIO COVERS, (1) 14X10 AND (1) 12X12 PER 
CITY STANDARDS, EXTEND SEWER, GAS, EL

237.67

11/03/2005
26016  RED CORRAL RD 

2005-0965 434
BL EL ME PL 

$30,000 $862.40 HARTLEY
949/295-1206

AL
REMODEL KITCHEN & 3 BATHS, C/O 16 WINDOWS, & ADD 2, REMODEL 3 
SHOWERS, NEW FRMING AT GARAGE, STUCCO 

862.40

11/04/2005
23042  ALCALDE DR A

2005-0967 437
CO 

$0 $60.50 A & M BIOMEDICAL, INC.
(949) 833-8255

RE
CERTIFICATE OF USE AND OCCUPANCY

60.50

11/04/2005
26992  FALLING LEAF DR 

2005-0968 329
EL PL CH SP 

$35,000 $1,556.25 SWAN POOLS
859-8466

AD
498 SQ FT POOL AND SPA, EXTEND GAS/ELECTRIC TO FUTURE 
FIREPLACE AND BBQ, EXTEND ELECTRIC TO FUTURE F

1,556.25

11/07/2005
24652  DEVONPORT CI 

2005-0971 434
CH RF 

$4,950 $269.00 FIRST QUALITY ROOFING
714-775-3375

AL
REROOF, TEAR OFF WOOD SHAKES, INSTALL 1/2 OSB, 2 LAYERS 30# 
FELT, EAGLELITE TILE ICBO ER4660 5.7 LBS

269.00

11/07/2005
22141  PADOVA -- 

2005-0972 434
CH RF 

$500 $63.00 FIRST QUALITY ROOFING
714-775-3375

AL
REROOF, TEAR OFF B.U.R., HOT MOP AND INSTALL FIBERGLASS CAP 
SHEET, 600 SQ FT

63.00

11/07/2005
27402  WESTRIDGE LN 

2005-0973 329
BL CH 

$1,500 $137.00 OUTDOOR DECOR
949/498-6996

AD
57 LF OF 36" HIGH RETAINING WALLS

137.00

11/08/2005
24012  CALLE DE LA PLATA -- 150

2005-0826 437
BL EL ME PL CH 

$56,288 $3,054.56 D& H BUILDING SYSTEMS
714-258-3333

AL
3518 SQ FT OF TI

3,054.56

11/08/2005
10  HIDDEN CREEK LN 

2005-0974 434
ME 

$500 $65.90 ORLANDO GARZA
949-552-5612

RE
CHANGE OUT FURNACE 70K BTU

65.90

11/08/2005
25392  CHAMPLAIN RD 

2005-0975 434
BL PL 

$7,200 $142.00 MASTER SERV
800-806-7374

AL
COPPER REPIPE

142.00

11/09/2005
23362  CAMINITO BASILIO -- 

2005-0976 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
WATER HEATER CHANGE OUT

33.50

11/09/2005
22882  CAMINITO MANRESA -- 

2005-0977 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

RE
WATER HEATER CHANGE OUT

33.50

11/09/2005
25461  ALICIA PY B

2005-0979 437
CO 

$0 $60.50 LABOR READY
949-609-0291

RE
C OF UO FOR TEMPORARY STAFFING OFFICE

60.50

11/10/2005
26841  OAK HOLLOW RD 

2005-0517 434
BL EL PL CH 

$22,873 $954.79 MARK COOLIDGE
367-0400 714-32

NW
NEW 1035 SQFT ATTACHED GARAGE 90 SQ FT OF COVERED WALKWAY

1,008.25
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11/10/2005
24422  AVENIDA DE LA CARLOTA -- 
390

2005-0835 437
BL EL ME PL CH 

$115,632 $2,604.39 ROBERT BORDERS
949- 851- 1317

AL
7227 SQ FT TENANT IMPROVEMENT; BIOLA U

2,604.39

11/10/2005
25082  LAS BOLSAS ST 

2005-0982 434
BL 

$13,000 $387.00 WINDOR
714/385-1202

RE
CHANGE OUT 8 WINDOWS, 2 SLIDERS AND 1 DOUBLE FRENCH DOOR

387.00

11/11/2005
26082  RED CORRAL RD 

2005-0984 329
BL EL PL CH 

$12,000 $748.33 MC LAUGHLIN LANDSCP
949- 248- 0172

NW
818 SQ FT OF 4'-5' HIGH MAX RETAINING WALL, OUTDOOR FIREPLACE 
13' HIGH MAX, EXTEND GAS/ELECTRIC TO E

748.33

11/14/2005
24031  EL TORO RD 150

2005-0957 328
BL EL ME CH 

$46,368 $3,396.47 HATTOX DESIGN GROUP
949/399-1112

AL
T.I. OF 2898 SQ FT FOR SUITES 150 AND 310 THIS PERMIT ALSO 
INCLUDES THE NEW CANOPY

3,396.47

11/14/2005
25381  BARENTS ST 

2005-0985 434
RF 

$2,080 $113.00 rick wheeler
7142202660

RE
REROOFING

113.00

11/14/2005
23401  AVENIDA DE LA CARLOTA -- A

2005-0987 437
BL EL 

$1,500 $204.22 SAN PEDRO ELECTRIC 
310/549-4661

AD
94.5 SQ FT CHANNEL LETTER SIGN FOR KEN CRANE'S

204.22

11/14/2005
24406  EASTVIEW RD 

2005-0989 434
BL CH 

$2,500 $162.00 FARRELL
949-632-6266

AL
DEMO SLIDER AND ADD FRENCH DOORS

162.00

11/14/2005
26022  FLINTLOCK LN 

2005-0990 329
RF 

$4,350 $201.00 CALIFORNIA 
949- 951- 9091

AL
REROOF T/O SHAKE 7/16 OSB 30 LB FELT 7.2 TILE ICBO 4660

201.00

11/14/2005
24892  NELLIE GAIL RD 

2005-0991 329
BL PL 

$5,929 $298.99 CRAFTSMAN BROTHERS
949/291-8753

AD
30"X120LF, 3' X 100LF AND 6' X83LF OF GRAVITY RETAINING WALL TO 
MFG'S SPECS, EXTEND SEWER LINE TO PR

298.99

11/14/2005
24862  BUCKBOARD LN 

2005-0992 328
BL 

$2,916 $125.00 CRAFTSMAN BROTHERS
949/291-8753

AD
90 SQ FT OF 6' HIGH MAX GRAVITY RETAINING WALL TO MFG 
STANDARDS (AS BUILT)

125.00

11/15/2005
24792  CLARINGTON DR 

2005-0993 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

11/15/2005
25802  TERRA BELLA AV 

2005-0994 434
CH RF 

$2,000 $82.00 TILL ROOFING
714- 423-9228

AL
TEAR OFF WOOD SHAKE, SHEATH WITH 7/16 OSB, 1 LAYER 30# FELT, 
INSTALL GAF GRAND CYN COMP SHINGLES ICB

82.00

11/15/2005
25872  SPRUCE LN 

2005-0995 329
CH SP 

$9,470 $533.45 MISSION POOLS
1-949-588-0100

NW
52 SQ FT SPA, REMODEL EXISTING POOL, CHANGE OUT POOL 
EQUIPMENT

533.45

11/16/2005
25481  ALICIA PY 

2005-0390 437
BL EL ME PL CH 

$33,312 $1,258.26 KBI GENERAL 
714/832-5777

AL
2082 SQ FT OF TI FOR PIZZA HUT

1,258.26

11/16/2005
24861  GEORGIA SUE DR 

2005-0996 434
RF 

$2,560 $113.00 MODERN ROOFING
909-238-5593

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 CDX SHEATHING, 1 LAYER 30# 
FELT, 30 YR COMP SHINGLE 3200 SQ FT

113.00

11/16/2005
27402  WESTRIDGE LN 

2005-0997 329
BL 

$8,700 $319.37 OUTDOOR DECOR
949/498-6996

AD
12' MAX OUTDOOR FIREPLACE

319.37
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11/16/2005
25171  LINDA VISTA DR 

2005-0998 434
RF 

$1,760 $82.00 PRIDE ROOFING
714-402-9906

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB SHEATHING, 1 LAYER 30# 
FELT, 50 YR OWENS CORNING COMP SHINGLE 

82.00

11/16/2005
27652  GOLD DUST LN 

2005-0999 434
EL 

$500 $42.50 MUDD INDUSTRIES INC.
949-716-7002

NW
EXTEND ELECTRICAL TO SPORT COURT, 6 OUTLETS AND 4 LIGHT 
FIXTURES WITH SHIELDS

42.50

11/17/2005
27086  LOST COLT DR 

2005-1001 329
BL PL 

$1,000 $109.50 BONNIE ADAMS
949/813-9566

NW
FREESTANDING BBQ, EXTEND GASLINE TO BBQ, FUTURE FIREPLACE 
AND FUTURE SPA

109.50

11/18/2005
23046  AVENIDA DE LA CARLOTA -- 
700

2005-0905 437
BL EL ME PL CH 

$89,952 $4,705.46 CCIDC
949- 476- 0408

AL
T.I. FOR ACCEL PROPERTY MGMT.5622 SQ FT

4,705.46

11/21/2005
23046  AVENIDA DE LA CARLOTA -- 

2005-0836 437
BL EL ME CH 

$19,408 $1,106.77 CCIDC
949- 476- 0408

AL
1213 SQ FT OF REMODEL OF CEILING ON 7TH FL.

1,106.77

11/21/2005
26152  BUENA VISTA DR 

2005-0963 329
BL CH SP 

$42,000 $2,325.80 RANDY GORDON
949/922-9801

NW
392 SQ FT POOL, 180 SQ FT BALCONY, 114 LF 3' HIGH MAX RETAINING 
WALL AND NEW BBQ/FIREPLACE WITH SINK

2,325.80

11/21/2005
25511  LA MIRADA ST 

2005-0983 434
BL EL CH 

$7,200 $786.62 SAM GHALY
949/235-0552

AD
180 SQ FT LOFT ADDITION (INTERIOR ONLY)  REVISION TO ADD 48 SQ 
FT TO LOFT FROM EXISTING CLOSET

786.62

11/21/2005
25902  WHITE ALDER LN 

2005-1002 434
RF 

$1,920 $82.00 MODERN ROOFING
909-238-5593

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT AND 
30YR COMP SHINGLE 2400 SQ FT

82.00

11/21/2005
25041  MACKENZIE ST 

2005-1003 328
BL EL 

$1,742 $122.50 TUFF SHED
949/795-2894

NW
12X22 TUFF SHED, WITH STUCCO FINISH TO MATCH EXISTING 
RESIDENCE, EXTEND ELECT WITH 3 LIGHTS, 6 OUTLE

122.50

11/21/2005
24792  WEYBURN DR 

2005-1004 328
ME 

$1,500 $87.90 RT CONTACTOR CORP.
714-530-9900

AL
C/O FAU AND A/C

87.90

11/21/2005
25492  NELLIE GAIL RD 

2005-1005 434
RF 

$9,600 $344.00 KING ROOFING
714-542-0101

NW
TEAR OFF WOOD SHAKE, INSTALL 2 LAYERS 30# FELT, AUBURN LITE 
TILE ICBO ER 2310, 6400 SQ FT 7.8 LBS/SQ

344.00

11/22/2005
24082  EL TORO RD 

2005-0450 437
BL EL ME PL CH 

$72,720 $4,364.84 ALANNA ISAAC( FIEDLER)
213-381-7891

RE
1818 SQFT TI

4,364.84

11/22/2005
25282  BENTLEY LN 

2005-1006 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

11/22/2005
25491  ALISAL AV 

2005-1007 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

11/22/2005
25042  DE SALLE ST 

2005-1008 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

11/22/2005
25471  ALISAL AV 

2005-1009 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50
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11/22/2005
25081  GRISSOM RD 

2005-1010 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

11/22/2005
25251  LAS BOLSAS ST 

2005-1011 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

11/22/2005
25642  ROLLING HILLS RD 

2005-1012 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

11/22/2005
26531  BROKEN BIT LN 

2005-1013 328
BL EL CH 

$3,000 $172.30 SPEEDY CONSTRUCTION
714/981-4575

NW
14X14 ATTACHED LATTICE PATIO COVER, 18X18 FREESTANDING 
LATTICE GAZEBO WITH 4 OUTLETS, 6 LIGHTS, 4 SW

172.30

11/22/2005
24971  SARA LN 

2005-1014 434
BL CH 

$3,840 $242.00 RMC CONSTRUCTION
714/655-9132

AL
BEAM ADDITION REPAIR FOR SAGGING SECOND FLOOR

242.00

11/22/2005
25042  LA SUEN RD 

2005-1016 434
BL 

$290 $67.00 MAHESH SURTI
949/458-9772

NW
6X9 ATTACHED PATIO COVER WITH POLYCARB 24' WIDE PANELS

67.00

11/22/2005
24203  AVENIDA DE LA CARLOTA -- 

2005-1017 328
EL 

$200 $190.10 TREE TIME CHRISTMAS 
949/510-7770

AL
TEMP POWER FOR  TREE LOT

190.10

11/23/2005
25401  CABOT RD 107

2005-1018 437
CO 

$0 $60.50 FAMILY WELLNESS 
949-951-1558

RE
C OF U O FOR CHIROPRACTOR

60.50

11/28/2005
26171  OROVILLE PL 

2005-1020 434
PL 

$0 $33.50 ROBERT PEDROZA
714-635-9026

RE
WATER HEATER REPLACEMENT

33.50

11/28/2005
23466  CAMINITO NORTE -- 

2005-1021 434
ME 

$500 $65.90 OCEAN AIR CONDITIONING
582-0700

AL
CHANGE OUT FAU AND A/C

65.90

11/28/2005
25762  TERRA BELLA AV 

2005-1023 329
RF 

$2,240 $113.00 TILL ROOFING
714- 423-9228

NW
TEAR OFF WOOD SHAKE, SHEATH WITH 1/2 CDX PLYWOOD, 1 LAYER 
30# FELT, GAF TIMBERLINE 50 YR COMP SHINGL

113.00

11/28/2005
27066  HIDDEN TRAIL RD 

2005-1024 434
RF 

$10,500 $361.00 TILL ROOFING
714- 423-9228

NW
T/O WOOD SHAKE, SHEATH 1000 SQ FT1/2 CDX PLYWOOD, 2 LAYERS 
OF 30# SHAKELINER, INSTALL PROTEX SLATE I

361.00

11/28/2005
23501  LIPARI -- 

2005-1025 434
RF 

$2,080 $113.00 paul hawrysz
7685717

RE
REROOFING 2600 SQ FT

113.00

11/29/2005
23046  AVENIDA DE LA CARLOTA -- 
500

2005-0908 437
BL EL ME PL CH 

$115,728 $6,148.62 CCIDC
949- 476- 0408

AL
T.I. FOR THE PENSION GROUP.7233 SQ FT

6,148.62

11/29/2005
24862  BUCKBOARD LN 

2005-1026 434
ME 

$1,500 $129.30 SWIFT SERVICE CO
800/994-3494

NW
CHANGE OUT FAU IN ATTIC AND A/C IN SIDE YARD.  INSTALL ALL NEW 
DUCTING

129.30

11/29/2005
26548  MOULTON PY C

2005-1027 437
CO 

$0 $60.50 LA NAILS
949-448-8149

RE
C OF U O FOR NAIL SALON- CHANGE OF OWNERSHIP

60.50

11/29/2005
26512  LAS PALMAS -- 5

2005-1028 434
EL PL 

$500 $100.60 ROVICS CONSTRUCTION
714/444-2648

AL
C/O KITCHEN LIGHTING TO 4 CAN LIGHTS, RELOCATE 1 OUTLET, ADD 2 
OUTLETS, C/O SINK, DISPOSER, D/W

100.60
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11/29/2005
33  OXBOW CREEK LN 

2005-1029 434
RF 

$1,920 $82.00 HOBSON ROOFING
714-661-5692

NW
T/O COMP SHINGLE, 1 LAYER 30# ASTM FELT, INSTALL 40YR ELK 
SHINGLE ICBO ES 1001  2400 SQ FT

82.00

11/29/2005
27652  GOLD DUST LN 

2005-1030 434
BL 

$500 $55.00 MUDD INDUSTRIES INC.
949-716-7002

NW
INSTALL (4) 14' HIGH MAX LIGHT POLES AT SPORT COURT FOR 
LIGHTING

55.00

11/29/2005
25254  LA PAZ RD A

2005-1031 437
CO 

$0 $60.50 VILLA ROMA RESTORANTE
949-454-8585

RE
C OF U O FOR RESTAURANT- CHANGE OF OWNERSHIP/PREVIOUS 
RESTAURANT USE

60.50

11/29/2005
24731  CLARINGTON DR 

2005-1032 434
RF 

$2,160 $113.00 CALIFORNIA ROOF LIFE
714/847-7663

NW
T/O WOOD SHAKE, INSTALL 7/16 OSB PLY SHEATHING, 1 LAYER 15# 
FELT, 30YR GAF COMP SHINGLE, 2700 SQ FT

113.00

11/29/2005
22921  TRITON WY 124

2005-1033 437
CO 

$0 $60.50 CARE PLUS NURSING 
949-600-7194

RE
C OF U O FOR HOME CARE AGENCY OFFICE

60.50

11/30/2005
25772  VIA LOMAS -- 90

2005-1037 434
PL 

$500 $33.50 ARS PRO SERVE
714-540-8400

AL
GASLINE RE-PIPE

33.50

11/30/2005
24991  CAROL LN 

2005-1038 434
BL EL ME PL 

$1,500 $198.40 DAVID GARZA
714/394-0070

AL
MASTER BATH REMODEL, REMOVE EXISTING TUB, ADD NEW 
RECESSED LIGHTING, NEW OUTLETS

198.40

11/30/2005
8  OXBOW CREEK LN 

2005-1039 434
RF 

$2,000 $82.00 WESTMINSTER ROOFING
714/713-8134

AL
T/O COMP SHINGLE, INSTALL 1 LAYER 30# FELT, 30YR COMP SHINGLE  
2500 SQ FT

82.00

11/30/2005
25315  COSTEAU ST 

2005-1040 329
EL 

$500 $81.50 K C ELECTRIC
949/388-8928

NW
CHANGE OUT ELECTRIC METER FROM 100AMP TO 200AMP, EXTEND 
ELECTRICAL U/G FROM METER PEDESTAL TO STRUCT

81.50

12/01/2005
22312  CAMINITO TECATE -- 

2005-0892 329
BL CH 

$10,000 $781.44 CONSTRUCTION 
909-794-6262

AL
PLAN CHECK FOR CAM. TECATE, ESTEBAN, MARCIAL, GRANDE---
FOUNDATION UNDERPINNING AND REPAIR

781.44

12/01/2005
23232  CAMINITO MARCIAL -- 

2005-1034 329
BL 

$10,000 $376.50 CONSTRUCTION 
909-794-6262

AL
FOUNDATION UNDERPINNING AND REPAIR

376.50

12/01/2005
22532  CAMINITO ESTEBAN -- 

2005-1035 329
BL 

$10,000 $376.50 CONSTRUCTION 
909-794-6262

AL
FOUNDATION UNDERPINNING AND REPAIR

376.50

12/01/2005
22426  CAMINITO GRANDE -- 

2005-1036 329
BL 

$10,000 $376.50 CONSTRUCTION 
909-794-6262

AL
FOUNDATION UNDERPINNING AND REPAIR

376.50

12/01/2005
26131  TALEGA AV 

2005-1042 434
BL EL PL 

$1,500 $164.00 D S I GENERAL 
714/892-2215

AL
REMODEL MASTER BATH, NEW W/C, NEW LAV, NEW SHOWER, CHANGE 
OUT LIGHTS/OUTLETS

164.00

12/01/2005
25282  LINDA VISTA DR 

2005-1043 434
RF 

$2,800 $113.00 HH HANSON
951/847-6871

NW
TEAR OFF EXISTING TILE ROOF, INSTALL 2 LAYERS 15# FELT, 40 YR 
COMP SHINGLE 3500 SQ FT

113.00

12/01/2005
24971  SAUSALITO ST 

2005-1044 329
EL CH SP 

$2,520 $703.70 MISSION POOLS
1-949-588-0100

NW
126 SQ FT GUNITE SPA WITH ONE ADDITIONAL OUTLET, 6' HIGH MAX 
WATERFALL

703.70
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12/02/2005
25391  ERICSON WY 

2005-1045 434
PL 

$500 $33.70 DORELL TODERICH
588-9505

AD
NEW GAS LINE FOR FUTURE POOL AND SPA

33.70

12/05/2005
26032  HORSESHOE CL 

2005-1046 329
BL EL PL CH SP 

$24,000 $1,917.05 LANDMARK CUSTOM 
714/669-8882

NW
25LF OF 36" HIGH RETAIN WALL, 20LF OF 18" RET. WALL, 715 SQ FT 
POOL/SPA, 8'HIGH FIREPLACE, BBQ, 22LF

1,917.05

12/05/2005
25291  COSTEAU ST 

2005-1047 328
RF 

$2,080 $113.00 JUST RITE ROOFING
949/433-6498

NW
TEAR OFF ASPHALT SHINGLE, INSTALL 1 LAYER 30# FELT, ELK 40 YEAR 
COMP SHINGLE 2600 SQ FT

113.00

12/05/2005
25911  HITCHING RAIL RD 

2005-1048 329
BL EL PL 

$2,520 $180.20 SPEEDY CONST.
714-981-4575

NW
22X22 FREESTANDING SOLID ROOF GAZEBO, TILE TO MATCH EXISTING 
RES.  ICBO ER 3523 ADD (1) GAS HEATER

180.20

12/05/2005
27402  WESTRIDGE LN 

2005-1049 329
BL EL 

$2,520 $148.70 SPEEDY CONST.
714-981-4575

NW
22X22 FREESTANDING SOLID ROOF GAZEBO, ROOF TILE TO MATCH 
EXISTING RES., ICBO ER 2656

148.70

12/05/2005
25742  NELLIE GAIL RD 

2005-1051 328
BL EL 

$500 $81.10 PHILLIP JOUJON-ROCHE
949/643-0696

NW
10 X 10 SHED IN REAR YARD WITH ELECTRICAL (2 OUTLETS, 1 LIGHT)

81.10

12/05/2005
26451  LAS ALTURAS AV 

2005-1052 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

12/06/2005
25111  NATAMA CT 

2005-1054 434
RF 

$2,400 $113.00 TILL ROOFING
714- 423-9228

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2" CBX PLY, 1 LAYER 30# FELT, 
CERTAINTEED COMP SHINGLE, 3000 SQ FT

113.00

12/06/2005
24706  CLARINGTON DR 

2005-1055 434
PL 

$1,500 $231.50 MASTER SERV
818-408-4100

AL
COPPER REPIPE HOUSE, C/ O WASTE AND OVERFLOWS FOR 6 
FIXTURES, P-TRAPS ON 4 SINKS, 1 SHOWER DRAIN, MA

231.50

12/06/2005
24802  BUCKBOARD LN 

2005-1056 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

12/06/2005
26192  HITCHING RAIL RD 

2005-1057 329
BL 

$1,000 $57.00 PATIOS UNLIMITED
859-6690

NW
185 SQ FT OF FREESTADING OPEN TRELLIS PATIO

57.00

12/07/2005
23024  LAKE FOREST DR A

2005-0981 437
BL EL ME PL CH 

$19,920 $1,815.01 K M N CONSTRUCTION
714/230-5385

AL
1245 SQ FT TI FOR DENTAL OFFICE

1,815.01

12/07/2005
24781  alicia PY b

2005-1058 437
CO 

$0 $60.50 CALIXTO MANDUJANO
(949) 472-2990

RE
C OF UO FOR TACOS AZTECA

60.50

12/08/2005
24401  RIDGE ROUTE DR A108

2005-0849 328
BL EL PL CH 

$15,840 $773.93 BAI HE DING
626- 272- 2828

AD
T.I. FOR DJ MASSAGE DISCOUNT

773.93

12/08/2005
24953  PASEO DE VALENCIA -- 2A

2005-1060 437
BL PL 

$1,500 $124.50 LANCE BURGEY
310/903-9306

AD
ADD ADA COMPLIANT SHOWER, WATER HEATER AND PARTITION WALL

124.50

12/08/2005
27585  GOLD DUST LN 

2005-1061 434
EL PL CH SP 

$4,500 $858.80 MISSION POOLS
1-949-588-0100

AL
REMODEL EXISTING POOL (SHALLOW END TO BE 8' DEEP), EXTEND 
GASLINE TO FUTURE FIREPLACE/3 HEATERS

858.80
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12/09/2005
22541  MONTOVA -- 

2005-0980 434
BL EL ME PL CH 

$32,731 $1,553.90 MARY WENLOCK
949/470-0409

AD
710 SQ FT ADDITION, NEW MASTER BDRM & BATH, NEW KITCHEN, 
FAMILY ROOM, INTERIOR REMODEL

1,553.90

12/09/2005
24996  GRISSOM RD 

2005-1062 434
ME 

$1,500 $65.90 KATHLEEN ALONZO
949/455-0521

NW
CHANGE OUT FURNACE IN GARAGE

65.90

12/12/2005
24892  CAMBERWELL ST 

2005-0966 434
BL EL ME PL CH 

$40,000 $1,503.41 JEFF POST 
714/544-8964

AL
528 SQ FT OF INTERIOR REMODEL (NO ADDITIONAL SQ FT) OF 
KITCHEN, MSTR BATH, RELOCATION OF BEARING WAL

1,503.41

12/12/2005
24752  GRISSOM RD 

2005-1063 434
RF 

$2,560 $113.00 COVER RIGHT ROOFING
714/832-0113

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 " OSB, 1 LAYER 30# FELT, AND 
CERTAINTEED COMP SHINGLES, 3200 SQ FT

113.00

12/12/2005
26261  GLEN CANYON DR 

2005-1064 434
PL 

$0 $33.50 Jonathan Dunn
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

12/12/2005
22241  CAMINITO ARROYO SECO -- 

2005-1065 434
PL 

$0 $33.50 Jonathan Dunn
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

12/12/2005
22121  BIANCO -- 

2005-1066 329
BL 

$800 $49.00 JULIE KROPA
949/770-1482

NW
DEMO EXISTING WOOD FENCE, REPLACE WITH 52LF, 5' HIGH MAX 
BLOCK WALL TO CITY STANDARDS

49.00

12/12/2005
23362  CAMINITO BASILIO -- 

2005-1067 434
BL EL ME PL 

$1,500 $254.50 MACIAS CONSTRUCTION
800/576-1881

AL
KITCHEN REMODEL INTERIOR ONLY, REMOVE NON-BEARING WALL, 
ADD GARDEN WINDOW, MINOR ELECTRIC/PLUMBING/M

254.50

12/12/2005
26361  HOUSTON TL 

2005-1068 434
EL PL 

$500 $79.60 TIM SHIRES CONT.
(949)459-2678

NW
RELOCATE POOL EQUIPMENT, EXTEND GASLINE AND ELECTRICAL TO 
FUTURE BBQ

79.60

12/13/2005
24951  WELLS FARGO DR 

2005-1069 434
RF 

$2,000 $82.00 ACCURATE ROOFING
714/620-4626

NW
TEAR OFF TILE, INSTALL 7/16 OSB PLY, 1 LAYER 30# FELT AND 40YR 
ELK PRESTIQUE ICBO ESR  1001 2500 SQ 

82.00

12/13/2005
24551  CREEKVIEW DR 

2005-1070 434
PL 

$2,000 $168.50 MASTER SERV
818-408-4100

NW
COPPER REPIPE

168.50

12/13/2005
26531  BROKEN BIT LN 

2005-1071 434
EL PL SP 

$10,925 $529.20 AQUATIC TECH INC
949-493-9548

NW
POOL EQUIP RELOCATE, EXTEND GASLINE & ELECTRIC TO FUTURE 
FOUNTAIN, BBQ, FIREPIT, 5 TRANSFORMERS, REM

529.20

12/14/2005
35  JASMINE CREEK LN 

2005-1072 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

12/14/2005
25106  SOUTHPORT ST 

2005-1073 434
PL 

$0 $33.50 Barbara Sell
562 986 5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

12/14/2005
22211  ADAMO -- 

2005-1074 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

12/14/2005
24562  CREEKVIEW DR 

2005-1075 434
PL 

$2,400 $213.50 MASTER SERV
818-408-4100

NW
COPPER REPIPE

213.50
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12/14/2005
25425  NOTTINGHAM CT 

2005-1076 329
BL 

$2,052 $137.00 GAINES  CONCRETE
456-9101

NW
80LF OF 3'-6' HIGH MAX RETAINING WALL WITH STUCCO FINISH

137.00

12/14/2005
12  MELODY HILL LN 

2005-1077 434
PL 

$500 $33.50 DAVID E. WOODWARD
949/586-3391

NW
WATER HEATER CHANGE OUT

33.50

12/15/2005
25111  EARHART RD 

2005-0795 434
BL EL ME PL CH 

$31,721 $1,643.27 EASTON
949- 831-5751

AD
415 SQ FT OF ADDITION; 300 SQ FT OF REMODEL; 59 SQ FT OF BALCONY

1,423.27

12/15/2005
22992  MILL CREEK DR 

2005-1078 437
RF 

$5,760 $209.71 SOUTH COAST ROOF INC.
714/744-5996

NW
TEAR OFF BUILT UP ROOF, INSTALL SAME  7200 SQ FT

209.71

12/16/2005
24862  GEORGIA SUE DR 

2005-0988 434
BL EL ME PL CH 

$20,837 $1,107.88 CLASSIC CONSTRUCTION
949/458-1816

AD
452 SQ FT ADDITION, FIRST FLOOR ONLY

1,107.88

12/16/2005
23352  PERALTA DR 14

2005-1079 437
CO 

$0 $60.50 ACROKIN ENGINEERING 
(949) 215-9696

RE
CERTIFICATE OF USE AND OCCUPANCY

60.50

12/16/2005
25911  HITCHING RAIL RD 

2005-1080 329
BL CH 

$5,500 $337.05 MUDD INDUSTRIES INC.
949-716-7002

AD
32 SQ FT OF RETAINING WALL AND NEW FIREPLACE

79.00

12/16/2005
22921  TRITON WY 125

2005-1081 437
CO 

$0 $60.50 HOUSECALL DOCTORS 
949/366-1053

RE
CERTIFICATE OF USE AND OCCUPANCY

60.50

12/19/2005
24411  HEALTH CENTER DR 370

2005-1082 437
CO 

$0 $60.50 JOHN COLEMAN
(949) 3644-4361

RE
C OF UO

60.50

12/19/2005
24411  HEALTH CENTER DR 370

2005-1083 437
CO 

$0 $60.50 BRIAN M. LEVINE
(949) 302-1240

RE
C OF UO SUBTENENT

60.50

12/19/2005
24512  SUNDANCE AV 

2005-1084 434
RF 

$4,500 $203.00 ALLTOPS INC
888-525-5867

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT, 1X2X4 
WOOD BATTENS, WEST TILE ICBO ER 3984,

203.00

12/19/2005
25251  PASEO DE ALICIA -- 200

2005-1085 437
CO 

$0 $60.50 JEREMY KIRBY
(949) 395-7688

RE
C OF UO

60.50

12/20/2005
25121  NATAMA CT 

2005-0885 434
BL EL ME PL CH 

$35,135 $1,506.65 RICK MOSER
949- 837- 0117

AD
ADDITION 632 SQ FT AND REMODEL 150 SQ FT

1,506.65

12/20/2005
25381  ALICIA PY R

2005-1087 437
CO 

$0 $60.50 LUZ ALIMARIO-PEDROZA
(949) 586-2828

RE
C OF UO FOR A DENTAL OFFICE

60.50

12/20/2005
25911  HITCHING RAIL RD 

2005-1088 434
EL PL SP 

$5,000 $268.60 AQUATIC TECH INC
949-493-9548

NW
EXTEND (3) ELECTRICAL AND (4) GASLINE STUBOUTS TO PATIO 
COVER, BBQ, CHANGE OUT POOL EQUIPMENT, REMOD

268.60

12/22/2005
25151  SANDIA CT 

2005-1090 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

12/22/2005
24892  NELLIE GAIL RD 

2005-1092 329
BL EL PL SP 

$27,000 $1,670.30 MISSION POOLS
1-949-588-0100

NW
1030 SQ FT POOL WITH 6' H MAX ROCKSCAPE, 50 SQ FT SPA, EXTEND 
GAS/ELECTRIC TO FUTURE BBQ, FIREPIT, F

1,670.30
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12/23/2005
25232  VESPUCCI RD 

2005-0646 434
BL EL ME PL CH 

$31,050 $1,566.36 ARTISTIC CONST.
562-889-1244

AD
500 SQ FT OF ADDITION AND 200 SQ FT OF REMODEL

1,580.01

12/23/2005
24532  ALTA LOMA CT 

2005-1094 434
PL 

$1,200 $159.50 MASTER SERV
818-408-4100

NW
COPPER REPIPE

159.50

12/27/2005
24  LAUREL CREEK LN 

2005-1095 434
RF 

$2,160 $113.00 L M ROOF CO.
562/929-1106

NW
TEAR OFF COMP SHINGLE, INSTALL 1/2 OSB WHERE NEC., 1 LAYER 30# 
FELT, 30YR GAF ASPHALT SHINGLE 2700 S

113.00

12/27/2005
25401  ALICIA PY F

2005-1096 437
CO 

$0 $60.50 HELLO NAIL SPA
949-583-1887

RE
C OF U O FOR NAIL SALON- CHANGE OF OWNERSHIP

60.50

12/28/2005
24836  ELENA DR 

2005-1097 434
RF 

$3,600 $157.00 OZONE ROOFING
949-3666597

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 CDX PLY SHEATHING AS 
NEEDED, 1 LAYER 30# FELT, EAGLE LITE TILE ER46

157.00

12/29/2005
25902  TREE TOP RD 

2005-0642 434
BL EL ME PL CH 

$22,099 $1,107.04 CRUZ
949-394-5042

AD
349.22 SQ FT OF ADDITION 150 SQ FT OF REMODEL

1,107.04

12/30/2005
26041  WATERWHEEL PL 

2005-1099 434
RF 

$3,750 $145.00 Jim McCormack
714-630-5543

RE
REROOFING

145.00

12/30/2005
24702  MONTE ROYALE ST 

2005-1100 434
RF 

$4,070 $177.00 Jim McCormack
714-630-5543

RE
REROOFING

177.00

12/30/2005
24701  MANDEVILLE DR 

2005-1101 434
RF 

$3,300 $145.00 Jim McCormack
714-630-5543

RE
REROOFING

145.00

01/03/2006
24401  RIDGE ROUTE DR A108

2006-0001 437
BL EL 

$42 $96.00 PAUL RUI-CHONG WU
626/452-8092

AD
10.5SQ FT CHANNEL LETTER SIGN FOR D J MASSAGE

96.00

01/03/2006
26432  LOS ALAMITOS AV 

2006-0002 434
RF 

$2,200 $113.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

113.00

01/03/2006
23028  LAKE FOREST DR C

2006-0004 437
CO 

$0 $60.50 OPTIMA CLEANERS
949-829-0185

RE
C OF U O FOR DRY CLEANER- CHANGE OF OWNERSHIP

60.50

01/04/2006
25595  EL CAPITAN LN 

2005-0384 329
BL EL ME PL CH 

$52,689 $2,209.45 TERRY SHIRLEY
949-770-9029

AD
836 SQ FT OF ADDITION 320 SQ FT OF REMODEL AND 135 SQ FT OF 
DECK

2,209.45

01/04/2006
25381  ALICIA PY C

2006-0005 437
CO 

$0 $60.50 MITZES KOUNTRY 
949-768-6499

RE
C OF U O FORRESTAURANT- CHANGE OF OWNERSHIP

60.50

01/05/2006
25171  DE SALLE ST 

2006-0006 434
BL EL PL CH 

$3,919 $298.04 G. D. GARDNER
714/974-8461

AD
85 SQ FT ROOM ADDITION SEE PERMIT #2003-0718 PERMIT EXPIRED 
AND THIS IS THE NEW ONE

310.04

01/06/2006
24631  CRESTA CT 

2006-0008 434
BL EL PL 

$1,000 $128.20 ROVICS CONSTRUCTION
714/444-2648

AD
NEW 21 SQ FT SHOWER, C/O TUB FOR SPA TUB, C/O TOILET

128.20

01/09/2006
24155  LAGUNA HILLS ML 1650

2005-0978 327
BL EL ME PL CH 

$22,944 $1,907.66 EXPRESS PERMITS
310/328-6300 X1

NW
1434 SQ FT TENANT IMPROVEMENT FOR AFTERHOURS FORMAL WEAR

1,907.66
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01/09/2006
24012  calle de la plata -- 300

2006-0010 437
CO 

$0 $60.50 BALANCE SOLUTIONS
949-340-6927

RE
C OF U O FOR PHYSICAL THERAPY OFFICE

60.50

01/10/2006
25211  STOCKPORT ST 

2006-0011 434
RF 

$1,200 $82.00 FAIRWEATHER ROOFING
714/997-9449

AL
TEAR OFF WOOD SHAKE, INSTALLING 1 LAYER 30# FELT, 40 YR GAF 
COMP SHINGLES 1400 SQ FT UNITS 209-215

82.00

01/10/2006
25932  PRAIRESTONE DR 

2006-0012 434
PL 

$6,000 $159.50 PACIFIC COAST COPPER 
714-758-7725

AL
COPPER REPIPE

159.50

01/10/2006
24902  LOS GATOS DR 

2006-0014 434
RF 

$2,720 $113.00 PRIDE ROOFING
714-402-9906

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT, 
PRESIDENTIAL COMP SHINGLE 3400 SQ FT

113.00

01/11/2006
24891  NELLIE GAIL RD 

2006-0003 434
RF 

$8,250 $323.33 ARCHULETA DESIGNER 
949-690-6716

NW
INSTALL 5/8 CDX PLY SHEATHING AS NEEDED,2 LAYER 30# FELT, 
COPPER GREY SLATE 5500 SQ FT 9.5 PSF

323.33

01/11/2006
26022  HORSESHOE CL 

2006-0015 329
BL EL PL CH SP 

$38,000 $2,390.14 LANDMARK CUSTOM 
714/669-8882

NW
752 SQ FT POOL/SPA W/ ROCK WATERFALL/STEPS/SLIDE, BBQ, 
FREPLCE, 324 SQ FT GAZEBO, G & E, 37LF OF BLK

2,390.14

01/11/2006
24845  WEYBURN DR 

2006-0016 434
RF 

$3,300 $145.00 BIENEK ROOFING
800-499-1340

NW
TEAR OFF WOOD SHAKE, 1 LAYER 30# FELT OVER EXISTNG 
SHEATHING, STONEHENGE STEEL PANELS ICBO ER 5218 3

145.00

01/11/2006
24401  RIDGE ROUTE DR A104

2006-0017 437
CO 

$0 $60.50 LEGAL ASSISTANCE 
949-462-3132

RE
C OF U O FOR GENERAL OFFICE

60.50

01/12/2006
23456  CAMINITO FLECHA -- 

2006-0020 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/12/2006
24681  ASHLAND DR 

2006-0021 434
PL 

$0 $33.50 Appliance Installers, Inc
562 986 5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/12/2006
24971  ACACIA LN 

2006-0022 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/12/2006
25539  PASEO DE VALENCIA -- 

2006-0026 437
BL EL 

$800 $93.70 P.S. SERVICES, INC
714/513-1870

AD
9 SQ FT INTERNALLY ILLUMINATED SIGN FOR WESTERN UNION

93.70

01/12/2006
26351  SANTA ROSA AV 

2006-0027 434
BL EL PL 

$1,000 $136.80 DSI GENERAL 
714/892-2215

AL
2ND FLOOR BATH REMODEL, C/O TOILET, SINKS, ELECT, SHOWER. ADD 
1 LIGHT, 1 SW, 2 GFCI OUTLETS, MINOR D

136.80

01/13/2006
25671  PADUA DR 

2005-1019 434
BL EL ME PL CH 

$127,284 $3,588.99 ANDREI DAMIAN
714/612-5788

NW
1094 SQ FT 2ND FLOOR ADDITION, 317 SQ FT 1ST FLR ADDITION, 81 SQ 
FT BALCONY, 24 SQ FT COVER'D PORCH

2,701.56

01/13/2006
24771  CLARINGTON DR 

2006-0028 329
PL 

$7,000 $170.50 SCOTT HARRISON 
714-821-8277

AL
REPIPE WATER AND WATER HEATER

170.50

01/14/2006
24852  HON AV 

2006-0029 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

01/14/2006
22072  CAMINITO VINO -- 

2006-0030 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

0031907

humza
Highlight

humza
Highlight



City of Laguna Hills
Permit Activity Report

Report: BG100 Page 34 of 63
10/04/2006 03:24 PM

Issue Date Owner Name / Address Project #/Permits Constr Type Bldg Type/Descrip $ Value $ Perm Fee Contractor / Applic Phone

from  07/01/2005  to  06/30/2006

$ Paid Fees

01/14/2006
9  BRIAR CREEK LN 

2006-0031 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

01/17/2006
26701  WEST HAVEN DR 

2006-0033 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

01/17/2006
24971  DEL MONTE ST 

2006-0034 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

01/17/2006
24851  LARGO DR 

2006-0035 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

01/17/2006
24506  MANDEVILLE DR 

2006-0036 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

01/18/2006
22941  TRITON WY 142

2006-0037 437
BL EL ME PL 

$22,080 $807.01 COMPUTER BULDING 
949-859-0811

AL
1380 SQ FT T.I. FOR TRITON RELAX CENTER  SUITES 142 AND 143

807.01

01/18/2006
23561  RIDGE ROUTE DR O

2006-0040 437
CO 

$0 $60.50 MISSION PRINTING CO., 
949-600-7565

RE
C OF U O FOR COMMERCIAL PRINTING BROKERS & GRAPHICS OFFICE

60.50

01/18/2006
28  OXBOW CREEK LN 

2006-0041 434
BL 

$500 $49.00 DIAL ONE
714-259-5120

AL
CHANGE OUT FRONT ENTRY DOOR SIZE FOR SIZE

49.00

01/18/2006
25881  SHERIFF RD 

2006-0042 328
BL 

$1,000 $57.00 SAM LANDERS
949/448-9799

NW
140 SQ FT POTTING SHED

57.00

01/18/2006
26041  WATERWHEEL PL 

2006-0043 434
BL 

$2,760 $131.00 SKYLIGHTS PLUS
714-381-5055

AL
INSTALL THREE SKYLIGHTS, 2 HAVE CUT RAFTERS.  ICBO NER-216

131.00

01/19/2006
26548  MOULTON PY J

2005-0970 437
BL EL ME PL CH 

$26,112 $1,187.40 HARD HATT 
562/431-5556

AL
1632 SQ FT T.I. FOR EDIBLE ARRANGEMENTS

1,187.40

01/19/2006
24155  LAGUNA HILLS ML 1650

2006-0045 437
BL EL 

$1,000 $115.90 CERTIFIED SIGN
951/928-2484

NW
1 CHANNEL LETTER SIGN AND 1 CABINET SIGN FOR AFTER HOURS 
FORMAL WEAR 15 SQ FT TOTAL

115.90

01/19/2006
23012  DEL LAGO DR D

2006-0046 437
CO 

$0 $60.50 MATERIAL MATTERS
949-588-7667

RE
C OF U O FOR RETAIL STORE OF FLOORING MATERIALS

60.50

01/19/2006
24012  CALLE DE LA PLATA -- 300

2006-0047 437
BL EL 

$12,800 $424.89 DESIGN INTERVENTION 
949/376-5357

AL
DEMO INTERIOR PARTITION WALLS (PARTIAL SUITE) AND ADD ONE 
ELECTRICAL OUTLET

424.89

01/20/2006
23751  SAN DONA -- 

2006-0048 434
EL ME 

$1,500 $111.60 COAST AIRE
949/279-5575

NW
RELOCATE FAU TO ATTIC, CHANGE OUT A/C IN EXISTING LOCATION, 
ADD ONE OUTLET

111.60

01/20/2006
25181  LINDA VISTA DR 

2006-0049 434
BL 

$1,050 $155.50 RESIDENTIAL EXTERIOR 
951/741-9340

AL
700 SQ FT OF STUCCO TO REPLACE WOOD SIDING. (STOP WORK 
ISSUED ON 1/19/06)

155.50

01/20/2006
25401  ALICIA PY K

2006-0050 437
CO 

$0 $60.50 FOUNTAIN WATER
949-457-2291

RE
C OF U O FOR PURIFIED WATER STORE & TEMPORARY TAX 
PREPARATION

60.50
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01/20/2006
27222  SUNDOWNER DR 

2006-0051 434
BL EL 

$2,812 $146.70 HORIZON SPACE 
949/582-0039

NW
ADD GABLE ROOF OVER EXISTING FLAT ROOF PORCH 61 SQ FT, WITH 
VENEER FINISH, OVERHEAD LIGHT FIXTURE

146.70

01/20/2006
7  ROBIN HILL LN 

2006-0052 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

01/20/2006
26446  LA SCALA -- 

2006-0053 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

01/20/2006
22882  CAMINITO PLUMAS -- 

2006-0054 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

01/20/2006
25121  GRISSOM RD 

2006-0055 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

01/20/2006
22672  GENOVA -- 

2006-0056 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

01/20/2006
22305  CAMINITO MESCALERO -- 

2006-0057 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

01/20/2006
24762  WEYBURN DR 

2006-0058 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

01/20/2006
26345  YOLANDA ST 

2006-0059 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

01/23/2006
24461  RIDGE ROUTE DR 200

2005-1089 437
BL EL ME PL CH 

$158,336 $6,902.48 KNR BUILDERS
714-259-1700

AL
9896 SQ FT FOR SPEC SUITES

6,902.48

01/23/2006
26032  FLINTLOCK LN 

2006-0060 329
EL PL SP 

$16,875 $1,099.70 AQUATIC TECH INC
949-493-9548

NW
675 SQ FT POOL AND SPA, EXTEND GAS/ELECT TO FUTURE 
FIREPIT/BBQ AND TWO FIREPLACES

1,099.70

01/23/2006
23052  LAKE FOREST DR B4

2006-0061 437
BL EL 

$1,500 $104.50 SIGNS EXPRESS MFG.
626/443-3333

NW
32 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR KRAZY EDDIES 
DONUTS

104.50

01/23/2006
25260  LA PAZ RD M

2006-0062 437
CO 

$0 $60.50 OC CLEANERS
949-500-6770

RE
C OF U O FOR DRY CLEANER

60.50

01/23/2006
25366  COSTEAU ST 

2006-0064 434
EL 

$1,500 $81.50 THE KINDER CO.
949/858-4200

NW
UPGRADE METER PANEL FROM 100AMP TO 200AMP

81.50

01/23/2006
23232  PERALTA DR 201

2006-0065 437
CO 

$0 $60.50 DYNAMIC REHABILITATION
949-300-3423

RE
C OF UO FOR BILLING OFFICE FOR REHAB BUSINESS-OFFICE USE ONLY

60.50

01/24/2006
25036  SILVERLEAF LN 

2006-0066 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

01/24/2006
24972  CAROL LN 

2006-0067 434
PL 

$1,000 $44.50 THORNTON 
949/661-5484

AL
REPAIR WATER LINE SLAB LEAK

44.50
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01/24/2006
24035  EL TORO RD 

2006-0068 437
EL 

$1,500 $0.00 HACKNEY ELECTRIC INC
949/264-4000

AL
REWIRE THREE LIGHTS IN COUNCIL CHAMBERS, ADD OUTLET IN 
VESTIBULE

0.00

01/24/2006
23521  PASEO DE VALENCIA -- 112

2006-0069 437
CO 

$0 $60.50 WILLIAM D PARKS DDS 
949-586-1127

RE
C OF U O FOR DENTIST OFFICE-CHANGE OF OWNERSHIP

60.50

01/24/2006
25141  LUNA BONITA DR 

2006-0072 434
BL EL CH 

$2,500 $221.30 HEARD ENTERPRISES
949/494-5040

RE
REPLACE EXISTING 12X16 DECK AND SPIRAL STAIRWAY, WITH LIGHTS, 
CEILING FAN

221.30

01/25/2006
25131  COSTEAU ST 

2005-0934 328
BL EL ME CH 

$65,000 $1,900.13 WALLY SHIN
201/776-6789

AD
CINGULAR WIRELESS CELL SITE

1,900.13

01/25/2006
22421  LOMBARDI -- 

2006-0073 434
BL 

$1,500 $80.00 JAMES KUBAT
949/297-3647

AL
2500 SQ FT OF RESTUCCO, CHANGE OUT 7 WINDOWS, 1 SLIDER, AND 
FRONT DOOR SIZE FOR SIZE

80.00

01/25/2006
24582  WOODCREEK DR 

2006-0074 434
RF 

$2,240 $113.00 TILL ROOFING
714- 423-9228

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT, 
PRESIDENTIAL COMP SHINGLES 2800 SQ FT

113.00

01/25/2006
24862  GEORGIA SUE DR 

2006-0075 329
BL 

$2,000 $94.00 CARINA MORRIS
949/951-5507

NW
168 SQ FT OF 30" HIGH MAX RETAINING WALL, AND 450 SQ FT OF 6' 
HIGH MAX VINYL FENCE TO CITY STANDARDS

94.00

01/25/2006
24841  RED LODGE PL 

2006-0076 437
SP 

$6,250 $240.13 WELL KAMP WEST
949-367-2849

AL
500 SQ FT POOL REMODEL AND POOL EQUIPMENT RELOCATE

240.13

01/25/2006
23352  CAMINITO JUANICO -- 

2006-0077 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

01/25/2006
25082  WILKES PL 

2006-0078 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

01/25/2006
23151  ALCALDE DR B4

2006-0079 437
BL 

$2,500 $115.03 ADVANCED 
949/460-9311

AL
21 LF BY 16' HIGH OF AS-BUILT INTERIOR PARTITION WALL

115.03

01/25/2006
25761  PECOS RD 

2006-0080 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

01/25/2006
24401  RIDGE ROUTE DR A104

2006-0082 437
BL EL 

$1,500 $132.90 3-D SIGNS
949/770-9252

NW
23 SQ FT ILLUMINATED CHANNEL LETTER SIGN

132.90

01/25/2006
25962  TREE TOP RD 

2006-0083 434
EL 

$500 $81.50 ESPERANZA SAENZ
949/929-6183

NW
CHANGE OUT 100AMP METER TO 200AMP

81.50

01/26/2006
24502  PASEO DE VALENCIA -- 

2005-0964 437
BL EL ME PL CH 

$550,000 $2,657.10 MIRRALES ASSOCIATES
626/791-7691

RE
ROOFING CONSTRUCTION/REPAIR AT OCTA BUILDING

2,657.10

01/26/2006
25571  INDIAN HILL LN 

2006-0084 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

01/26/2006
25581  INDIAN HILL LN 

2006-0085 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18
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01/26/2006
27191  SHENANDOAH DR 

2006-0086 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

01/26/2006
25191  ERICSON WY 

2006-0087 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

01/26/2006
22432  CAMINITO PACIFICO -- 

2006-0088 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

01/26/2006
23365  CAMINITO JUANICO -- 

2006-0089 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

01/26/2006
27391  HIDDEN TRAIL RD 

2006-0090 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

01/26/2006
25691  INDIAN HILL LN 

2006-0091 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

01/26/2006
25601  INDIAN HILL LN 

2006-0092 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

01/26/2006
25611  INDIAN HILL LN 

2006-0093 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

01/26/2006
25621  INDIAN HILL LN 

2006-0094 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

01/26/2006
25641  INDIAN HILL LN 

2006-0095 329
RF 

$6,750 $240.18 SPECIALIZED ROOFING 
714-357-8135

AL
REROOF T/O TILE, EXISTING SHEATHING ,30 LB FELT AND INSTALL OLD 
TILE

240.18

01/26/2006
24692  MONTE ROYALE ST 

2006-0096 434
RF 

$3,410 $145.00 Jim McCormack
714-630-5543

RE
REROOFING

145.00

01/26/2006
27794  HIDDEN TRAIL RD 

2006-0097 434
BL EL ME PL 

$8,680 $492.07 SEA POINTE CONST
861-3400

AL
KITCHEN REMODEL, CHANGE OUT MINOR ELECT/PLUMB/MECH

492.07

01/26/2006
24441  HILLSDALE AV 

2006-0098 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

01/26/2006
27131  WOODBLUFF RD 

2006-0099 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

01/26/2006
26548  MOULTON PY J

2006-0100 437
BL EL 

$1,500 $142.90 PHIL HERBERT-EDIBLE 
770-8811

NW
20.1 SQ FT ILLUMINATED CHANNEL SIGN FOR EDIBLE ARRANGEMENTS

142.90

01/26/2006
25361  CHAMPLAIN RD 

2006-0101 329
BL EL PL SP 

$5,000 $387.00 PREMIER BUILDERS
888/801-0119

NW
NEW IN-GROUND ACRYLIC SPA, RELOCATE SPA EQUIP, EXTEND 
GAS/ELECT TO FIREPIT

387.00

01/27/2006
25065  ACACIA LN 

2006-0102 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50
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01/27/2006
25142  BLACK HORSE LN 

2006-0103 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/27/2006
25512  EL CONEJO LN 

2006-0104 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/27/2006
25871  FAIRCOURT LN 

2006-0105 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/27/2006
25531  CHAMPLAIN RD 

2006-0106 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/27/2006
25401  CABOT RD 113

2006-0108 437
CO 

$0 $60.50 SEDONA STAFFING 
(949) 770-5980

RE
CERTIFICATE OF USE AND OCCUPANCY

60.50

01/28/2006
25711  PATTERSON PL 

2006-0109 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

01/30/2006
25002  DEL MONTE ST 

2006-0110 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

01/30/2006
26051  WATERWHEEL PL 

2006-0111 434
RF 

$6,500 $250.15 PETRONELLA ROOFING
949-548-1645

NW
T/O WOOD SHAKE, INSTALL 2 LAYERS 30# FELT, 4300 SQ FT OF EAGLE 
CONCRETE TILES ICBO 4660 9.5 PSF

250.15

01/30/2006
24422  AVENIDA DE LA CARLOTA -- 

2006-0113 437
BL EL 

$1,500 $175.70 JB3D INC
714-744-2300

NW
32 SQ FT ILLUMINATED CHANNEL LETTER SIGN

175.70

01/31/2006
24891  NELLIE GAIL RD 

2005-0969 434
BL EL ME PL CH 

$51,048 $1,903.89 ARCHULETA DESIGNER 
949-690-6716

AD
590 SQ FT ATTACHED SOLID ROOF PATIO, 466 SQ FT DETACHED PATIO 
STRUCTURE, 543 SQ FT ADDITION OF LAUND

1,903.89

01/31/2006
25425  NOTTINGHAM CT 

2006-0115 329
BL EL PL 

$2,500 $201.40 GAINES  CONCRETE
456-9101

NW
8' HIGH MAX FREESTANDING MASONRY FIREPLACE, EXTEND 
GAS/ELECT TO F/P AND FUTURE BBQ

201.40

01/31/2006
25212  EARHART RD 

2006-0116 434
PL 

$2,500 $215.50 MASTER SERV
818-408-4100

AL
COPPER REPIPE

215.50

01/31/2006
24971  EXPRESS DR 

2006-0118 649
DE 

$500 $162.50 DAVID ARCHULETTA
949/690-7625

AL
DEMO RECORDING STUDIO IN GARAGE (CODE ENFORCEMENT CASE)

162.50

01/31/2006
24991  KATIE AV 

2006-0119 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

02/01/2006
24621  PAIGE CI 

2006-0120 434
PL 

$1,500 $42.50 NANCY HALASZ
949/380-1192

AL
EXTEND GASLINE FROM EXISTING STUBOUT TO KITCHEN

42.50

02/01/2006
23112  ALCALDE DR B

2006-0123 437
BL EL ME PL 

$1,500 $190.80 LG KNOX CONSTRUCTION
8595924

NW
ADA BATHROOM ADDITION IN EXISTING T.I.

190.80

02/01/2006
26501  BROKEN BIT LN 

2006-0124 434
PL 

$5,000 $159.50 ULTIMATE PLUMBING
818-505-8032

AL
COPPER REPIPE

159.50
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02/02/2006
24651  PAIGE CI 

2006-0125 434
PL 

$1,500 $195.50 AMERISERVE REPIPING
818/718-1777

AL
COPPER REPIPE

195.50

02/02/2006
26212  MOUNT DIABLO RD 

2006-0126 434
ME 

$2,000 $278.30 BEL AIR
714-534-8474

NW
REPLACE EXISTING 2 FAU AND 2 A/C UNITS IN SAME LOCATIONS

278.30

02/02/2006
23024  LAKE FOREST DR A

2006-0127 437
BL EL 

$1,500 $122.70 TT SIGNS
714/373-4840

NW
18.5 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR DENTAL OFFICE

122.70

02/02/2006
23112  ALCALDE DR B

2006-0128 437
CO 

$0 $60.50 DAVID HALL
(949) 297-3760

RE
C OF UO FOR A COMMERCIAL FLOORING CONTRACTOR

60.50

02/03/2006
23012  DEL LAGO DR B

2006-0131 437
CO 

$0 $60.50 SOLA LITE
714-835-8391

RE
C OF U O FOR SOLA LITE- GENERAL CONTRACTOR/SHOW ROOM

60.50

02/06/2006
13  JASMINE CREEK LN 

2006-0132 434
RF 

$1,760 $82.00 Brandon Till
714-423-9228

RE
REROOFING

82.00

02/06/2006
24961  SOUTHPORT ST 

2006-0133 434
ME 

$1,500 $109.30 WADE AND SONS
909/599-9742

NW
CHANGE OUT EXISTING FAU AND ADD A/C IN SIDEYARD

109.30

02/07/2006
23046  AVENIDA DE LA CARLOTA -- 
550

2005-1093 437
BL EL ME PL CH 

$42,496 $3,534.06 ZILLY INTERIOR 
949/476-0408

NW
2656 SQ FT TI FOR AJILON CONSULTING, SUITE 550

3,534.06

02/07/2006
24892  TOCALOMA CT 

2006-0134 434
BL 

$1,500 $82.00 DIAL ONE
714-259-5120

AL
CHANGE OUT THREE WINDOWS SIZE FOR SIZE--STUCCO BREAKOUT

82.00

02/07/2006
25401  COACHSPRINGS LN 

2006-0135 329
EL PL SP 

$25,100 $1,216.61 SILVER SPRINGS POOLS
949/218-8524

NW
1004 SQ FT GUNITE POOL AND SPA, EXTEND GASLINE/ELECTTO 
FUTURE BBQ, EXTEND GASLINE TO FUTURE FIREPIT

1,216.61

02/07/2006
25912  FAIRCOURT LN 

2006-0136 329
EL PL SP 

$9,150 $1,008.22 SILVER SPRINGS POOLS
949/218-8524

NW
366 SQ FT GUNITE POOL AND SPA, EXTEND GASLINE TO FUTURE 
FIREPLACE AND BBQ, EXTEND ELECT TO FUTURE BB

1,008.22

02/07/2006
24962  SAUSALITO ST 

2006-0137 434
RF 

$2,640 $113.00 LUKE ROOFING
714-633-8798

NW
T/O WOOD SHAKE, INSTALL 1 LAYER 15# FELT, 50 YR PRESIDENTIAL 
COMP SHINGLE  3300 SQ FT

113.00

02/08/2006
24155  LAGUNA HILLS ML C05

2006-0138 437
CO 

$0 $60.50 BODY JEWELRY AND 
949-770-2588

RE
C OF U O FOR RETAIL SALES OF JEWELRY

60.50

02/08/2006
22302  COLONNA -- 

2006-0139 434
EL ME PL 

$2,000 $303.80 JEFF LOPEZ
949/716-5043

AL
ELECTRIC METER CHANGE OUT, INSTALL NEW SUBPANEL IN GARAGE. 
C/O WATER HEATER, HEAT PUMP, A/C CONDENSO

303.80

02/09/2006
25472  BOOTSTRAP PL 

2006-0140 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

02/09/2006
24762  RED LODGE PL 

2006-0141 329
BL EL 

$500 $162.50 SO CAL SOLAR ENERGY 
949/540-0350

NW
700 SQ FT OF ROOF MOUNTED SOLAR PHOTOVOLTAIC PANELS ON 
BARN

162.50

02/13/2006
23001  DEL LAGO DR C1

2006-0142 437
CO 

$0 $60.50 4 WHEEL PARTS
949-268-1403

RE
C OF U O FOR RETAIL SALE OF AFTER-MARKET AUTO PARTS & 
ACCESSORIES

60.50
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02/13/2006
24951  OVERLAND DR 

2006-0143 434
RF 

$2,080 $113.00 RAYS ROOFING
(949) 559-9369

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2" CDX, 1 LAYER 15# FELT, GAF 
TIMBERLAND COMP SHINGLE 2600 SQ FT

113.00

02/15/2006
25482  GRISSOM RD 

2006-0007 434
BL CH 

$5,000 $309.00 STEVE KIRAKOSSIAN
949/244-7036

NW
327 SQ FT DECK

309.00

02/15/2006
27585  GOLD DUST LN 

2006-0144 214
BL EL ME PL CH 

$3,700 $339.90 PATIOS UNLIMITED
859-6690

NW
450 SQ FT SOLID ROOF PATIO STRUCTURE WITH OUTDOOR FIREPLACE

339.90

02/15/2006
24891  NELLIE GAIL RD 

2006-0145 329
BL CH 

$14,067 $1,098.06 ARCHULETA DESIGNER 
949-690-6716

NW
1592 SQ FT GRAVITY WALLS, 665 SQ FT PLANTER/RETAIN WALL, 388 SQ 
FT PLANTER WALL, 402 SQ FT GARDEN WA

1,098.06

02/16/2006
24155  LAGUNA HILLS ML 1170

2005-1086 329
BL EL ME PL CH 

$18,368 $1,426.04 RIGHT BUILDER
714/926-3716

NW
T.I. FOR KEVIN JEWELERS

1,426.04

02/16/2006
23422  MILL CREEK DR 110

2006-0146 437
CO 

$0 $60.50 LAW OFFICES OF DAVID C. 
949-460-9280

RE
C OF U O FOR LAW OFFICES

60.50

02/16/2006
26552  WILD VIEW TR 

2006-0147 434
OT PL 

$500 $34.00 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

34.00

02/16/2006
25162  VESPUCCI RD 

2006-0148 434
PL 

$500 $34.00 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

34.00

02/16/2006
26451  LOS ALAMITOS AV 

2006-0149 434
RF 

$4,500 $207.00 ALLTOPS INC
888-525-5867

NW
T/O WOOD SHAKE, INSTALL 2 LAYERS 30# FELT OVER EXISTING 
SHEATHING, MONIER MADERA TILE ICBO ESR 1384 

207.00

02/16/2006
24337  VAL VERDE CT 

2006-0150 434
PL 

$500 $34.00 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

34.00

02/16/2006
25301  CABOT RD 106

2006-0151 437
CO 

$0 $60.50 RANDALL RICKETTS
(949) 768-7283

RE
C OF UO FOR MEDICAL OFFICE

60.50

02/16/2006
25902  FAIRCOURT LN 

2006-0152 434
PL 

$500 $34.00 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

34.00

02/16/2006
25112  MAWSON DR 

2006-0153 434
PL 

$500 $34.00 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

34.00

02/16/2006
27091  IRONWOOD DR 

2006-0154 434
PL 

$500 $34.00 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

34.00

02/16/2006
24155  LAGUNA HILLS ML 1340

2006-0155 437
CO 

$0 $60.50 ATUL DESAI
(949) 472-8434

RE
C OF UO FOR THEATER

60.50

02/16/2006
25301  GRISSOM RD 

2006-0156 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

02/17/2006
24891  GEORGIA SUE DR 

2006-0158 434
BL 

$1,500 $82.00 DIAL ONE WRS WINDOWS
714-1800-266-67

AL
C/O 3 WINDOWS LIKE FOR LIKE WITH NEW FRAMING

82.00

0031914
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02/17/2006
24953  PASEO DE VALENCIA -- 3C

2006-0159 437
CO 

$0 $60.50 CRIS DURGHINESCU DDS
949-837-7112

RE
C OF U O FOR DENTAL OFFICE

60.50

02/17/2006
25142  SANDIA CT 

2006-0160 437
BL CH 

$1,000 $67.00 SANDRA KENELEY
949/831-1503

NW
128 SQ FT ELEVATED PLAYHOUSE (AS BUILT)

67.00

02/21/2006
23552  MARSALA -- 

2006-0161 434
RF 

$2,080 $113.00 GREAT WESTERN 
714-738-5848

NW
TEAR OFF COMP SHINGLE, INSTALL 1 LAYER 15# FELT, COMP SHINGLE 
2600 SQ FT

113.00

02/21/2006
25250  LA PAZ RD 

2006-0162 437
BL EL 

$1,500 $136.90 MOCAL SIGNS
310/941-2017

NW
CHANGE OUT MONUMENT SIGN, INSTALL TWO NEW ILLUMINATED 
CHANNEL LETTER SIGNS FOR YAMATO JAPANESE RESTA

136.90

02/21/2006
23232  PERALTA DR 112

2006-0164 437
CO 

$0 $60.50 PLAYBOOKS, INC.
949/595-4744

RE
C OF U O FOR CHILDREN'S BOOK PUBLISHING

60.50

02/21/2006
23232  PERALTA DR 112

2006-0165 437
CO 

$0 $60.50 INNOVATIVE TRACKING 
949-595-4739

RE
C OF U O FOR SUBLEASE FOR CONSULTING/COST ENGINEERING FOR 
COMMERCIAL PROJECTS

60.50

02/21/2006
23232  PERALTA DR 112

2006-0166 437
CO 

$0 $60.50 INVAMAX, CORP
949-595-4739

RE
C OF U O FOR SUBLEASE FOR BUSINESS MANGEMENT

60.50

02/21/2006
27681  GOLD DUST LN 

2006-0167 329
BL EL PL SP 

$16,750 $1,183.08 SWAN POOLS
859-8466

NW
610 SQ FT POOL/SPA, FREESTANDING BBQ, EXTEND GASLINE, ELECT 
TO 2 ADD'NL LOCATIONS ON PROPERTY

1,183.08

02/22/2006
23452  PERALTA DR A

2006-0169 437
CO 

$0 $60.50 DECKING CONCEPTS
949-903-6064

RE
C OF U O FOR DECK COMPONENTS DISTRIBUTION

60.50

02/22/2006
24995  MARIN CT 

2006-0170 434
ME 

$1,500 $109.90 GARZA'S WEST COAST 
949/552-5612

AL
CHANGE OUT EXISTING FAU IN ATTIC AND A/C IN SIDEYARD

109.90

02/22/2006
25201  LINDA VISTA DR 

2006-0171 437
BL 

$500 $47.00 PAT ZWEBER
949/916-9151

RE
REPAIR DAMAGED MASONRY/GLASS BLOCK WALL, 11LF OF UP TO 7' 
HIGH MAX

47.00

02/22/2006
25112  ERICSON WY 

2006-0172 329
EL PL SP 

$14,650 $1,063.40 CHRIS DERUYTER
949/837-6193

NW
586 SQ FT POOL AND SPA, EXTEND GASLINES AND ELECT TO FUTURE 
FIREPLACE/BBQ

1,063.40

02/23/2006
26492  LAS PALMAS -- 5

2006-0173 434
EL 

$500 $25.70 SHAMSEDDIN HASHEMI
949/337-3279

AL
CHANGE OUT DISCONNECT BOX FOR A/C CONDENSOR

25.70

02/23/2006
24702  AVONDALE DR 

2006-0174 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

02/23/2006
22146  CAMINITO TASQUILLO -- 

2006-0175 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

02/23/2006
26102  SPUR BRANCH LN 

2006-0178 434
PL 

$9,760 $258.50 MASTER SERV
818-408-4100

AL
COPPER REPIPE

258.50

02/23/2006
23552  COMMERCE CENTER DR H

2006-0179 437
CO 

$0 $60.50 RELL'S MOTEL-HAWAIIAN 
949-830-8144

RE
C OF UO FOR FURNITURE STORE

60.50
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02/23/2006
23034  LAKE FOREST DR E

2006-0180 437
CO 

$0 $60.50 O.C. ROADHOUSE
949-273-5566

RE
C OF UO FOR RETAIL SALES OF MOTORCYCLE CLOTHING & 
ACCESSORIES

60.50

02/24/2006
25291  STAGELINE DR 

2005-1059 434
BL CH 

$28,000 $1,101.00 HORIZON UNDERPINNING
949/874-1748

AL
FOUNDATION UNDERPINNING

1,101.00

02/27/2006
25472  BOOTSTRAP PL 

2005-0986 434
BL CH 

$4,000 $270.00 CRAFTSMAN BROTHERS
949/291-8753

AD
400 SQ FT SOLID ROOF PATIO COVER

270.00

02/27/2006
24012  CALLE DE LA PLATA -- 135

2006-0182 437
CO 

$0 $60.50 EASTER JOHNSON
(949) 454-9683

RE
C OF UO FOP A MEDICAL OFFICE

60.50

02/27/2006
24872  HENDON ST 

2006-0183 434
EL ME PL 

$5,000 $221.10 ROVICS CONSTRUCTION
714-444-2648

AL
CHANGE OUT ELECTRICAL, MINOR PLUMBING AND HOOD VENT IN 
EXISTING KITCHEN

221.10

02/27/2006
27112  WOODBLUFF RD 

2006-0184 329
CH SP 

$7,500 $1,021.25 SALAR HIRBODI
949/859-4966

NW
300 SQ FT POOL AND SPA

1,021.25

02/28/2006
25201  PASEO DE ALICIA -- 118

2006-0024 437
BL EL ME PL CH 

$27,104 $1,072.52 SHLEMMER ALGAZE AND 
949/724-8958

NW
1694 SQ FT T. I. FOR SPEC SUITE

1,072.52

02/28/2006
24792  RITTENHOUSE CI 

2006-0044 328
BL EL ME PL CH 

$29,584 $1,152.81 BENDA CONSTRUCTION 
949/768-5382

NW
344 SQ FT GAME ROOM--DETACHED

1,152.81

02/28/2006
25882  EVERGREEN RD 

2006-0185 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

02/28/2006
23011  MOULTON PY E7

2006-0186 437
CO 

$0 $60.50 CRS INSTALLATIONS
800-968-8013

RE
C OF U O FOR OFFICE/WAREHOUSE/ RETAIL

60.50

02/28/2006
25471  PONCE CT 

2006-0187 434
ME 

$1,500 $65.90 D AND H CLIMATE 
949/766-8925

AL
CHANGE OUT FAU

65.90

02/28/2006
25015  EXPRESS DR 

2006-0188 434
BL EL 

$1,208 $143.70 SO CAL ROOMS
800/687-5223

NW
160 SQ FT PATIO ENCLOSURE ICBO ER4383-P-CTR

143.70

03/01/2006
25201  PASEO DE ALICIA -- 110

2006-0023 437
BL EL ME PL CH 

$55,360 $2,982.27 SHLEMMER ALGAZE AND 
949/724-8958

NW
3460 SQ FT T.I. FOR SPEC SUITES--DIVIDING EXISTING SUITE 110 INTO 
THREE SEPARATE SUITES

2,982.27

03/01/2006
25415  CADILLAC DR 

2006-0189 434
BL 

$1,500 $82.00 DIAL ONE
714-259-5120

AL
CHANGE OUT FRENCH DOOR AT DINING ROOM, SLIDER AT MSTR BDRM 
WITH STUCCO BREAKOUT

82.00

03/02/2006
25432  CADILLAC DR 

2006-0192 434
BL EL PL 

$2,000 $139.20 BAHRAM FARAHMAND
949/454-8096

AL
REMOVE TUB, ENLARGE EXISTING SHOWER, REPAIR EXISTING 
SHOWER WALL

139.20

03/02/2006
22802  LAKE FOREST DR 

2006-0193 328
EL 

$500 $0.00 MSL ELECTRIC INC.
714/693-4837

NW
INSTALL NEW METER PEDESTAL FOR IRRIGATION CONTROLLER

0.00

03/03/2006 JAMES WOLFE
25912  TERRA BELLA AV 

2006-0194 434
PL 

$500 $35.50 JAMES WOLFE
949/831-8889

AL
RELOCATE WATER HEATER FROM INSIDE OF HOUSE TO GARAGE 
(GASLINE EXISTS IN GARAGE)

35.50
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03/03/2006
25998  VISTA VIEJO -- 

2006-0197 437
EL 

$1,500 $54.10 THREE PHASE ELECTRIC
949/788-0092

NW
ADD NEW LIGHTS TO THREE MEDIANS FOR LANDSCAPE LIGHTING

54.10

03/03/2006
23010  LAKE FOREST DR C

2006-0199 437
CO 

$0 $60.50 ROBERT COBB
(949) 716-4000

RE
C OF UO FOR OFFICE USE

60.50

03/06/2006
25286  ORELLANO WY 

2005-0823 434
BL EL CH 

$18,014 $795.01 RICHER LAPORTE
562- 923-8868

AD
304 SQ FT OF ADDITION 100 SQ FT OF REMODEL

795.01

03/07/2006
23192  VERDUGO DR B

2006-0198 437
PL 

$500 $69.50 ACTION SERVICES
714/936-9994

AL
EXTEND SEWER LINE TO ADD TWO FLOOR SINKS, 1 WASTE LINE AND 1 
WATER LINE. CHANGE OUT WATER HEATER

69.50

03/07/2006
26092  TALEGA AV 

2006-0202 649
BL 

$1,500 $82.00 JERRY'S INTERIORS
714/898-3655

DE
DRYWALL DEMO IN FIRE DAMAGED MASTER BDRM/BATH AND PARTIAL 
AFFECTED CEILING ON FIRST FLOOR

82.00

03/07/2006
24892  NELLIE GAIL RD 

2006-0204 434
EL 

$500 $83.50 JIM NAJAH
949/362-0601

NW
CHANGE OUT 200AMP METER PANEL TO 400 AMP

83.50

03/07/2006
24781  ALICIA PY B

2006-0205 437
BL EL 

$1,500 $120.70 SIGN MAX
714/957-8438

NW
18 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR TACOS AZTECA

120.70

03/08/2006
26131  MOUNT DIABLO RD 

2005-1041 434
BL EL ME PL CH 

$172,395 $4,364.59 KELLY SHEIKH
949/458-2333

AL
3973 SQ FT INTERIOR REMODEL, 3900 SQ FT EXT. STONEWORK;  ADD  
16 SQ FT BAY WINDOW, 106 SQ FT GABLE R

4,364.59

03/08/2006
23932  PASEO DE VALENCIA -- 

2006-0196 437
BL EL CH 

$1,500 $145.90 BEMUS LANDSCAPE
714/277-0106

AL
RELOCATE EXISTING LIGHT POLE IN LAGUNA HILLS LODGE PARKING 
LOT

145.90

03/08/2006
23151  VERDUGO DR 201

2006-0208 437
CO 

$0 $60.50 KRYSTAL CAPITAL 
949-273-6225

RE
C OF UO FOR MORTGAGE AND REAL ESTATE BROKERAGE SERVICES

60.50

03/09/2006
24155  LAGUNA HILLS ML 1220

2006-0038 437
BL EL ME PL CH 

$120,000 $6,304.16 PERMIT RESOURCES, INC
949/582-3735

NW
7502 SQ FT T.I. FOR VICTORIA'S SECRET

6,304.16

03/09/2006
23010  LAKE FOREST DR C

2006-0211 437
BL EL 

$1,500 $132.70 AD IMPACT
949/476-0015

NW
19.5 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR COUNTRYWIDE 
HOME LOANS

132.70

03/09/2006
24782  LARGO DR 

2006-0212 437
EL 

$500 $58.60 LANDCRAFTERS, INC.
949/249-1086

NW
EXTEND ELECTRICAL FROM METER PANEL TO 3 OUTDOOR OUTLET

58.60

03/09/2006
23382  MILL CREEK DR 130

2006-0213 437
CO 

$0 $60.50 CENTERCODE, INC.
949-460-9117

RE
C OF UO FOR SOFTWARE DEVELOPER OFFICE

60.50

03/10/2006
25292  MCINTYRE ST C2

2006-0214 437
CO 

$0 $60.50 ORIENTAL TRADITION 
949-308-7721

RE
CERTIFICATE OF USE AND OCCUPANCY

60.50

03/10/2006
24351  AVENIDA DE LA CARLOTA -- 
11

2006-0215 437
CO 

$0 $60.50 DISCOUNT SPORTS 
949-495-3109

RE
CERTIFICATE OF USE AND OCCUPANCY

60.50

03/10/2006
24012  CALLE DE LA PLATA -- 135

2006-0216 437
BL CH 

$286 $69.00 A GOOD SIGN INC
949-458-6661

RE
41.5 SQ FT OF NEW SIGN FOR INNER IMAGE

69.00
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03/13/2006
26042  SPUR BRANCH LN 

2006-0130 329
BL CH 

$2,200 $436.00 JOHN MARTINDALE
949-874-1748

NW
420 SQ FT ATTACHED SOLID PATIO COVER

436.00

03/13/2006
24996  MARIN CT 

2006-0217 434
RF 

$2,080 $113.00 Mike Clifton
949-645-2382

RE
REROOFING

113.00

03/13/2006
24501  MANDEVILLE DR 

2006-0218 434
RF 

$4,800 $177.00 CAL CASA ROOFING
714/999-7024

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 2 LAYERS 30# FELT, 
WESTILE FEATHERSTONE ICBO 3984 3200 SQ FT

177.00

03/13/2006
24801  ELENA DR 

2006-0219 434
BL 

$100 $55.00 EDWARD J KNIGHT
949/248-0838

AL
REMOVE EXISTING ANGLE WALL IN MASTER BDROOM

55.00

03/13/2006
27226  WESTRIDGE LN 

2006-0220 434
ME 

$2,000 $212.10 BEL-AIR COOLING AND 
714/534-8474

AL
CHANGE OUT 2 FURNACES AND 2 A/C IN SAME LOCATIONS

212.10

03/13/2006
23351  AVENIDA DE LA CARLOTA -- 
B2

2006-0221 437
ME 

$15,000 $218.70 CROSSROADS HEATING 
714/362-7275

AL
CHANGE OUT (3) 5-TON A/C ROOF TOP UNITS, AND 3 HEAT PUMPS

218.70

03/14/2006
25250  LA PAZ RD 

2005-0914 437
BL EL ME PL CH 

$77,100 $3,086.23 MARK MORITA
310- 781- 9255

AL
T.I. FOR YAMATO RESTAURANT: 3000 SQ FT. TOTAL OF REMODEL

3,086.23

03/14/2006
24012  CALLE DE LA PLATA -- 355

2006-0019 437
BL EL ME CH 

$27,200 $1,142.88 DESIGN INTERVENTION 
949/376-5357

NW
1700 SQ FT INTERIOR T.I. MODIFICATIONS SUITE 355

1,142.88

03/14/2006
25431  CABOT RD 205

2006-0081 437
BL EL ME PL CH 

$31,248 $1,558.89 KEN BROWN ARCHITECT
949/770-8550

NW
1953 SQ FT T.I. FOR DENTIST OFFICE DR. MOHSENI

1,558.89

03/14/2006
26246  MONTEREY LN 

2006-0222 434
ME 

$1,500 $107.30 ALLIED PLUMBING 
714/998-4300

NW
CHANGE OUT EXISTING FAU AND A/C, SAME LOCATIONS

107.30

03/14/2006
24901  LOS GATOS DR 

2006-0223 434
ME 

$1,500 $107.30 ALLIED PLUMBING 
714/998-4300

NW
CHANGE OUT EXISTING FAU AND A/C, SAME LOCATIONS

107.30

03/14/2006
23521  PASEO DE VALENCIA -- 311

2006-0224 437
CO 

$0 $60.50 SENIOR CLINICAL TRIALS, 
949-588-0909

RE
C OF UO FOR MEDICAL RESEARCH OFFICE

60.50

03/14/2006
26221  MOUNT DIABLO RD 

2006-0226 434
RF 

$10,050 $369.51 PARAGON ROOFING
714/843-1950

NW
TEAR OFF WOOD SHINGLE, INSTALL 2 LAYERS 30# FELT, HANSON 
PROVEDANCE TILE ICBO ER 3748, 5500 SQ FT WI

369.51

03/15/2006
26391  LOS ALAMITOS AV 

2006-0227 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

03/15/2006
23452  PERALTA DR D

2006-0229 437
CO 

$0 $60.50 3-D MACHINE
949-370-3583

RE
C OF UO FOR MACHINE SHOP

60.50

03/15/2006
24801  ELENA DR 

2006-0230 434
BL CH 

$1,500 $125.00 ED KNIGHT
248-0838

NW
238 SQ FT COVERED PATIO AND 45 SQ FT TRELLIS PATIO COVER

125.00

03/15/2006
23547  MOULTON PY 200

2006-0232 437
CO 

$0 $60.50 SADDLEBACK VALLEY 
951-245-9117

RE
C OF UO FOR TAILOR SHOP

60.50
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03/16/2006 FEROZE SHAIKH
23636  VERONA -- 

2006-0233 434
BL EL CH 

$2,175 $205.70 FEROZE SHAIKH
949/461-9160

NW
NEW 288 SQ FT ALUM ENCLOSED PATIO COVER

205.70

03/16/2006 ROB MANGOLD
26305  CARMEL ST 

2006-0235 434
BL EL PL 

$4,320 $245.20 ROB MANGOLD
949/293-8826

AL
MASTER BATH REMODEL--CHANGE OUT TUB FOR SPA TUB, ENLARGE 
SHOWER

245.20

03/16/2006
25152  SANDIA CT 

2006-0238 329
CH SP 

$9,650 $1,116.47 SWAN POOLS
859-8466

NW
386 SQ FT POOL AND SPA

1,116.47

03/16/2006
27472  MAVERICK CI 

2006-0239 329
EL PL CH SP 

$11,850 $1,261.99 BELLA VISTA POOLS INC
909-735-5579

NW
474 SQ FT POOL AND SPA W/RAISED BOND BEAM, EXTEND GAS AND 
ELECTRIC FROM METERS TO (E) GAZEBO AND (N)

1,261.99

03/17/2006
25472  LA HABRA CT 

2006-0240 434
RF 

$1,500 $84.00 MARK T MORROW
949/291-2228

NW
TEAR OFF WOOD SHAKE, INSTALL OSB SHEATHING, 1 LAYER 15# FELT 
AND COMP SHINGLE ICBO 5414  1800 SQ FT

84.00

03/17/2006 DRAGEN MARJANOVIC
26  VISTA FIRENZE -- 

2006-0241 434
BL 

$1,000 $61.00 DRAGEN MARJANOVIC
949/310-0804

NW
NEW 160 SQ FT ATTACHED TRELLIS PATIO COVER TO CITY STANDARD

61.00

03/18/2006
26092  BUENA VISTA DR 

2006-0242 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

03/18/2006
23382  CAMINITO TELMO -- 

2006-0243 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

03/20/2006
23521  PASEO DE VALENCIA -- 114

2006-0112 437
BL EL ME PL CH 

$14,336 $1,303.21 AM ARCHITECTURE
714/534-4855

NW
896 SQ FT T. I FOR OPEN SIDED MRI OF ORANGE COUNTY

1,303.21

03/20/2006 ALEX HSIA
24702  LAS ALTURAS CT 

2006-0231 434
BL EL ME PL 

$23,520 $794.85 BARRY WALKER, ARCH
949/246-4085

AL
588 SQ FT INTERIOR REMODEL 2 BATHS, AND KITCHEN, ADD KITCHEN 
ISLAND . REMOVE AND FILL 2 WINDOWS AT L

794.85

03/20/2006
25951  TREE TOP RD 

2006-0244 434
EL PL 

$1,500 $60.40 AMY RABINE
949/831-7750

NW
EXTEND GAS AND ELECTRIC FROM METERS TO FUTURE BBQ

60.40

03/20/2006
24831  BUCKBOARD LN 

2006-0245 434
EL PL 

$1,500 $120.60 ROVICS CONSTRUCTION
714/444-2648

AL
C/O SINK, APPLIANCES, ADD 6 OUTLETS, 1 HOSEBIB (FOR REFRIDGE) 
ALL INTERIOR IN KITCHEN.

120.60

03/21/2006
25836  CORDOVA -- 

2006-0247 434
PL 

$1,000 $42.50 SADDLEBACK PLUMBING
949/858-0284

NW
WATER HEATER CHANGE OUT, ADD WATER SOFTNER

42.50

03/21/2006
25431  SPOTTED PONY LN 

2006-0248 649
DE 

$1,500 $270.50 SOUTH SHORE 
949-493-6594

DE
DEMO CONCRETE FLATWORK IN REAR YARD (800 SQ FT)

270.50

03/22/2006
23151  VERDUGO DR 200

2006-0249 437
CO 

$0 $60.50 LUCY WANG 
949-322-2838

RE
C OF UO FOR ACUPUNCTURE OFFICE

60.50

03/22/2006
26021  LA CUESTA AV 

2006-0250 434
RF 

$4,350 $215.00 CURTIS ROOFING
(949) 206-9963

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 OSB, 2 LAYERS 30# ASTM, EAGLE 
ICBO ER 4660, 2900 SQ FT

215.00

03/23/2006
26522  DAPPLE GREY DR 

2005-0744 434
BL EL ME PL CH 

$17,358 $1,085.14 RUNYUN
949/683-8403

AD
203 SQ FT OF ADDITION AND 200 SQ FT OF REMODEL

1,085.14
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03/23/2006
22972  MOULTON PY 103

2006-0200 437
BL CH 

$2,080 $170.00 MAX CONSTRUCTION
310/787-6655

AL
1121 SQ FT T. I. FOR FLAME BROILER RESTAURANT (ONLY 130 SQ FT 
AFFECTED BY CHANGE)

170.00

03/23/2006
26245  YOLANDA ST 

2006-0252 434
EL 

$1,500 $81.50 PRUDENTIAL ELECTRIC
949/837-1191

AL
METER UPGRADE FROM 100 AMP TO 200 AMPS

81.50

03/23/2006
25232  VESPUCCI RD 

2006-0253 434
RF 

$3,000 $117.00 ARTISTIC CONST.
562-889-1244

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 OSB SHEATHING, 2 LAYERS 30# 
FELT, 2000 SQ FT OF WESTILE CONCRETE TI

117.00

03/23/2006
27161  SHENANDOAH DR 

2006-0254 434
RF 

$7,800 $284.28 PARAGON ROOFING
714/843-1950

NW
TEAR OFF WOOD SHINGLE, INSTALL 2 LAYERS 30# FELT, 1X2 BATTENS, 
5200 SQ FT HANSEN PROVEDANCE TILE ICB

284.28

03/23/2006
25292  MCINTYRE ST 

2006-0255 437
PL 

$1,500 $258.50 CALIF COAST PLUMBERS
714/632-0170

AD
REPAIR GASLINE TO ALL TENANTS

258.50

03/23/2006
25032  FARRIER CL 

2006-0256 329
BL EL PL CH SP 

$19,300 $1,869.68 DE LA O CONSTRUCTION
714/928-7282

NW
692 POOL AND SPA, EXTEND GAS AND ELECTRIC TO FUTURE FIREPIT 
AND BBQ/SINK, 350 SQ FT OF 5' HIGH MAX R

1,869.68

03/24/2006
24082  EL TORO RD 

2006-0258 328
BL EL CH 

$4,000 $261.64 APEX  IMAGING& PAINTING
909-593-9539

AD
NEW MONUMENT SIGNS FOR 76 GAS STATION AND PRICE SIGNS IN 
PLANTERS

261.64

03/27/2006
26922  HIGHWOOD CI 

2005-0831 434
BL EL ME CH 

$33,870 $1,221.93 IMAGINE ARCH.
949-252-0123

AD
362 SQ FT OF ADDITION AND 448 SQ FT OF REMODEL (ADD TWO 
DORMERS AT FRONT OF HOUSE)

1,221.93

03/27/2006
26872  HIGHWOOD CI 

2006-0168 329
BL EL PL CH 

$33,000 $1,583.25 CROWTHER'S BUILDING 
949/322-8839

NW
550 SQ FT CANTILEVERED DECK, EXTEND GASLINE AND ELECT TO 
FIREPIT/BBQ

1,583.25

03/27/2006
24911  CAMBERWELL ST 

2006-0259 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

03/27/2006
25512  NELLIE GAIL RD 

2006-0260 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

03/27/2006
20  CLOVER HILL LN 

2006-0261 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

03/27/2006
25762  LA SERRA ST 

2006-0262 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

03/27/2006
26531  BROKEN BIT LN 

2006-0263 329
BL CH SP 

$17,500 $1,352.50 AQUATIC TECH INC
949-493-9548

NW
680 SQ FT KOI POND (MAX DEPTH 6') WITH A 4X10 FOOTBRIDGE

1,352.50

03/27/2006
23561  RIDGE ROUTE DR H

2006-0265 437
CO 

$0 $60.50 ROBERT PETES FINE 
949-202-6068

RE
C OF UO FOR WOOD SHOP

60.50

03/28/2006
23616  MESSINA -- 

2006-0032 434
BL EL ME PL CH 

$59,797 $1,734.44 EDUARDO CALMA
949/829-0756

AD
466 SQ FT ADDITION, ADD GABLE ROOF OVER GARAGE, (450 SQ FT)

1,734.44

03/28/2006
26042  LA CUESTA AV 

2006-0266 434
RF 

$3,630 $145.00 McCORMACK ROOFING CO
714-630-5543

RE
REROOFING

145.00

0031920

humza
Highlight

humza
Highlight

humza
Highlight

humza
Highlight

humza
Highlight

humza
Highlight



City of Laguna Hills
Permit Activity Report

Report: BG100 Page 47 of 63
10/04/2006 03:24 PM

Issue Date Owner Name / Address Project #/Permits Constr Type Bldg Type/Descrip $ Value $ Perm Fee Contractor / Applic Phone

from  07/01/2005  to  06/30/2006

$ Paid Fees

03/28/2006
24761  NELLIE GAIL RD 

2006-0267 434
BL RF 

$4,500 $379.50 BEST VALUE ROOFING
949/456-0867

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 CDX, 1 LAYER 50# SBS 
MEMBRANE, EAGLELITE PONDEROSA 3000 SQ FT (W/EN

379.50

03/28/2006
23641  CREMONA -- 

2006-0268 434
BL EL CH 

$4,000 $275.70 AMERICAN HOME 
909/393-8932

NW
252 SQ FT PATIO ENCLOSURE WITH 25 SQ FT CALIF ROOF. INSTALL 1 
FRENCH DOOR FOR EXISTING WINDOW

275.70

03/28/2006
23113  PLAZA POINTE DR 110

2006-0269 437
CO 

$0 $60.50 LAW OFFICES OF MARK A 
949-600-7800

RE
C OF UO FOR LAW OFFICE

60.50

03/28/2006
24582  SUNDANCE AV 

2006-0270 434
BL 

$1,200 $82.00 DIAL ONE WRS WINDOWS
714-1800-266-67

AL
INSTALL NEW BAY WINDOW IN PLACE OF EXISTING GARDEN WINDOW 
WITH STUCCO BREAKOUT

82.00

03/28/2006
25331  GALLUP CI 

2006-0272 434
EL PL 

$1,500 $127.20 KOTT REMODELING
949/232-4489

NW
EXTEND U/G ELECT AND GASLINE TO BBQ, FIREPLACE, TWO FUTURE 
OUTDOOR HEATERS

127.20

03/29/2006
24841  RED LODGE PL 

2006-0209 434
BL CH 

$5,418 $337.00 ANDRADE ARCHITECTS
949/715-7474

NW
882 SQ FT TRELLIS PATIO COVER AND 160 SQ FT OF RETAINING WALL

337.00

03/29/2006
24155  LAGUNA HILLS ML 1170

2006-0273 437
BL EL 

$1,500 $127.90 ANI SIGN
818/348-3551

NW
168 SQ FT ILLUMINATED SIGN FOR KEVIN JEWELERS

127.90

03/29/2006
22972  MOULTON PY 103

2006-0274 437
BL EL 

$1,500 $123.90 ISID SIGN AND NEON
714/898-4270

NW
18 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR FLAME BROILER 
RESTAURANT

123.90

03/29/2006
23034  LAKE FOREST DR E

2006-0275 437
BL EL 

$1,500 $127.90 SIGNEX
714/265-3710

NW
27 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR OC ROADHOUSE

127.90

03/29/2006
25401  ALICIA PY D

2006-0277 437
CO 

$0 $60.50 VITO'S PASTICCERIA 
949-716-2230

RE
C OF UO FOR TAKE-OUT FOOD, ICE CREAM, PASTRIES, ETC.

60.50

03/29/2006
25752  HIGHPLAINS TR 

2006-0278 434
EL PL 

$1,500 $89.80 AQUATIME POOLS, INC
949/709-1245

NW
REPLACE GAS/ELECT TO POOL EQUIP, C/O OUT POOL HEATER, NEW 
PUMP, EXTEND GAS/ELECT TO FUTURE FIREPIT/B

89.80

03/30/2006
25992  RICHSPRING CI 

2006-0279 434
BL EL 

$5,500 $247.95 BARON CONSTRUCTION
949/289-5071

NW
(6) 3' HIGH MAX PILASTERS TO CITY STANDARD, WITH LIGHTS TO 4, 
EXTEND ELECT TO GROUNDS LIGHTING (4 OU

247.95

03/31/2006 JON GRUND
25761  FLETCHER PL 

2006-0251 329
BL PL CH 

$4,644 $321.50 JOHN GRUND
949/582-1217

NW
893 SQ FT FREESTANDING TRELLIS PATIO COVER, REPAIR GAS LINE 
TO EXISTING BBQ

321.50

03/31/2006
23151  ALCALDE DR B4

2006-0282 437
CO 

$0 $60.50 PLATINUM BEST VALUE 
949-770-7663

RE
C OF U FOR ROOFING CONTRACTOR

60.50

03/31/2006
24155  LAGUNA HILLS ML 2360

2006-0283 437
CO 

$0 $60.50 ROLLAND
949-206-9818

RE
C OF UO FOR RESTAURANT

60.50

04/03/2006
23046  AVENIDA DE LA CARLOTA -- 
100

2005-1022 437
BL EL ME PL CH 

$173,376 $7,723.75 SHLEMMER ALGAZE AND 
949/724-8958

NW
10836 SQ FT TENANT IMPROVEMENT FOR SUITES 100, 150, 200

7,723.75
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04/03/2006
25063  SALFORD ST 

2006-0284 434
BL EL 

$4,000 $185.90 HENZE CONSTRUCTION
949/455-0915

AL
48 SQ FT OF LOFT SPACE ON 2ND FLOOR.

185.90

04/03/2006
24012  CALLE DE LA PLATA -- 

2006-0285 437
BL PL 

$3,840 $193.51 DESIGN INTERVENTION 
949/376-5357

NW
240 SQ FT ADA RESTROOM REMODEL FOR THIRD FLOOR

193.51

04/04/2006
25762  PECOS RD 

2006-0286 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

04/04/2006
24155  LAGUNA HILLS ML C12

2006-0287 437
CO 

$0 $60.50 RICK KIM DBA CELLET
562-569-4545

RE
C OF UO FOR MOBILE DEVICE ACCESSORIES

60.50

04/05/2006
25152  MAWSON DR 

2006-0207 434
BL EL ME PL CH 

$5,532 $500.98 MJ CONSTRUCTION
949/951-5606

AD
120 SQ FT ADDITION TO KITCHEN

500.98

04/05/2006
26376  ROSA ST 

2006-0288 434
OT PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

33.50

04/05/2006
25382  OAK LEAF RD 

2006-0289 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

33.50

04/05/2006
26082  BUENA VISTA DR 

2006-0290 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

33.50

04/05/2006
25171  BARENTS ST 

2006-0291 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

33.50

04/05/2006
24692  MANDEVILLE DR 

2006-0292 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

33.50

04/05/2006
25881  EVERGREEN RD 

2006-0293 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

33.50

04/05/2006
26521  POINSETTIA CT 

2006-0294 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

33.50

04/05/2006
23332  MILL CREEK DR 

2006-0295 437
CC ME 

$14,000 $212.80 MURRAY MECHANICAL 
714/522-0857

NW
BOILER CHANGE OUT

212.80

04/05/2006
23382  MILL CREEK DR 

2006-0296 437
ME 

$14,000 $107.40 MURRAY MECHANICAL 
714/522-0857

NW
BOILER CHANGE OUT

107.40

04/05/2006
23422  MILL CREEK DR 

2006-0297 437
ME 

$14,000 $107.40 MURRAY MECHANICAL 
714/522-0857

NW
BOILER CHANGE OUT

107.40

04/05/2006
24411  RIDGE ROUTE DR 

2006-0298 437
ME 

$14,000 $107.40 MURRAY MECHANICAL 
714/522-0857

NW
BOILER CHANGE OUT

107.40

04/05/2006
25200  LA PAZ RD 

2006-0299 437
RF 

$19,500 $466.00 TILL ROOFING
714- 423-9228

AL
TILE RESET, REPLACE ANY DAMAGED SHEATHING, INSTALL 2 LAYERS 
30# FELT, RE-LAY EXISTING TILE 13000 SQ 

466.00

04/05/2006
25272  MCINTYRE ST J

2006-0300 437
CO 

$0 $60.50 A+ BODY AND FOOT CARE
626-318-9320

RE
C OF UO FOR MASSAGE ESTABLISHMENT-A+ BODY & FOOT CARE

60.50
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04/05/2006
23041  AVENIDA DE LA CARLOTA -- 
200

2006-0301 437
CO 

$0 $60.50 SHORELINE LENDING
949-273-6780

RE
C OF UO FOR MORTGAGE BROKER OFFICE

60.50

04/05/2006
25562  ALISAL AV 

2006-0302 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

04/05/2006
24971  ACACIA LN 

2006-0303 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

04/05/2006
25211  BUCKSKIN DR 

2006-0304 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

04/05/2006 JONES
24361  MARQUIS CT 

2006-0305 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

04/06/2006
24881  ALICIA PY G

2006-0210 437
BL EL ME PL CH 

$9,808 $1,012.45 A+ K AECHITECTS INC
949-955-9112

AL
613 SQ FT OF TI FOR LASER IT COSMETIC

1,012.45

04/06/2006
23046  AVENIDA DE LA CARLOTA -- 
653

2006-0306 437
CO 

$0 $60.50 ACRIS SOLUTIONS, LLC
949-632-8285

RE
C OF UO FOR ONLINNE COMPUTER SERVICES

60.50

04/06/2006
25152  SANDIA CT 

2006-0308 329
BL EL CH 

$1,518 $162.90 MISSION CONSTRUCTION
949/355-7302

NW
292 SQ FT ATTACHED LATTICE PATIO COVER TO CITY STANDARDS 
WITH LOW-VOLTAGE LIGHTING (8 LIGHTS)

162.90

04/07/2006
24451  HEALTH CENTER DR 

2006-0257 231
BL CH 

$350,000 $4,730.30 DON PATTON
714-279-7901 EX

AD
FRAMING FOR PARKING STRUCTURE

4,730.30

04/07/2006
22982  LA CADENA DR 2

2006-0309 437
CO 

$0 $60.50 BEST BUY AUTO SALE
949-235-7510

RE
CERTIFICATE USE OF OCCUPANCY FOR AUTO SALES WHOLESALE

60.50

04/07/2006
24381  AVENIDA DE LA CARLOTA -- 

2006-0310 437
CO 

$0 $60.50 CHARLES FINE 
949-587-9343

RE
CERTIFICATE USE OF OCCUPANNCY FOR HOUSEHOLD FURNITURE 
STORE

60.50

04/10/2006
24892  NELLIE GAIL RD 

2006-0121 329
BL EL ME PL CH 

$36,845 $1,290.86 JIM NAJAH
949-362-0601

NW
724 SQ FT PAVILION WITH SOLID ROOF AND ATTACHED 224 SQ FT 
TRELLIS PATIO COVER, WITH FIREPLACE

1,290.86

04/10/2006
24992 E SUNSET PL 

2006-0311 329
BL CC 

$1,438 $193.50 AMBIANCE ADDITIONS
714-871-4165

AD
282 SQ FT OF LATTICE PATIO COVER (AS BUILT) PER ICBO ER2640

193.50

04/10/2006
25401  ALICIA PY F

2006-0312 437
CO 

$0 $60.50 HELLO NAIL SPA
949-583-1887

RE
C OF U O FOR NAIL SALON- CHANGE OF OWNERSHIP

60.50

04/10/2006
22892  MILL CREEK DR 

2006-0313 437
EL ME 

$5,000 $97.50 EMPIRE PLUMBING 
714/530-7320

NW
REPLACE EXISTING ROOF TOP HVAC UNIT, INSTALL 220V LINE

97.50

04/10/2006
25241  DERBY CI 

2006-0314 434
EL 

$500 $81.50 KATALIN ARLETT
949/859-1163

NW
UPGRADE TO 200AMP PANEL

81.50

04/11/2006
25200  LA PAZ RD 

2006-0177 437
BL CH 

$82,500 $1,716.83 WESTERN PIERING
714/921-4551

AL
FOUNDATION UNDERPINNING

1,716.83
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04/11/2006
23192  ALCALDE DR K

2006-0317 437
BL CH 

$500 $67.00 LG KNOX CONSTRUCTION
8595924

AL
EXISTING OPENING THAT WAS OPENED ON PERMIT 04-0720 TO BE 
CLOSED FOR SUITES  J&K

67.00

04/13/2006
25872  DESERT TL 

2006-0206 434
BL EL ME PL CH 

$62,275 $1,959.10 BAHA EMAMI
949/653-5939

AL
32 SQ FT ADDITION AT KITCHEN, 1520 SQ FT REMODEL AT KITCHEN, 
FAMILY AND DINING ROOM

1,959.10

04/13/2006
26531  BROKEN BIT LN 

2006-0320 329
BL CH 

$5,414 $327.04 MUDD INDUSTRIES INC.
949-716-7002

AD
910 SQ FT OF VERDURA GRAVITY WALLS MAX HEIGHT 48" AND 25' HIGH 
MAX FLAG POLE

327.04

04/14/2006
24381  AVENIDA DE LA CARLOTA -- 

2006-0321 437
BL EL CH 

$2,000 $239.10 ACE SIGN DESIGN
213/447-2215

NW
ONE, 37 SQ FT CHANNEL LETTER SIGN AND ONE, 100 SQ FT CHANNEL 
LETTER SIGN (BOTH ILLUMINATED) CHARLES 

239.10

04/14/2006
23342  SOUTH POINTE DR J

2006-0322 437
CO 

$0 $60.50 MIKE CARLIER MACHINING
949-916-7260

RE
CERTIFICATE USE AND OCCUPANCY FOR MACHINE SHOP

60.50

04/14/2006
24155  LAGUNA HILLS ML 1220

2006-0323 437
ME 

$12,000 $190.30 JOHNSON CONTROLS
562/698-8301

NW
CHANGE OUT TWO ROOF TOP HVAC UNITS (1) 10 TON AND (1) 15 TON

190.30

04/14/2006
23232  PERALTA DR 106

2006-0324 437
CO 

$0 $60.50 MABRY MILLER & HUNT 
949-855-6979

RE
CU & O FOR STAFFING OFFICE

60.50

04/14/2006
34  CARRIAGE HILL LN 

2006-0325 434
BL CH 

$2,506 $176.00 MAVERICK 
949/559-6908

AL
482  SQ FT ATTACHED LATTICE PATIO COVER TO CITY STANDARDS

176.00

04/17/2006
25202  CABOT RD 

2005-0719 437
BL EL ME PL CH 

$59,390 $2,181.17 MILESTONE
949-770-5752

AD
430 SQ FT OF ADDITION AND 1921 SQ FT OF TI FOR WIENERSCHNITZEL

2,181.17

04/17/2006
26102  SPUR BRANCH LN 

2006-0326 438
PL 

$13,350 $267.50 AMERISERVE REPIPING
818/718-1777

AL
COPPER REPIPE AND WATER HEATER CHANGE OUT

267.50

04/17/2006
24372  BERRENDO  6

2006-0327 434
ME 

$8,000 $107.30 BEL AIR
714-534-8474

AL
C/O FURNACE IN UPSTAIRS CLOSET, C/O CONDENSOR AT SIDE YARD

107.30

04/17/2006
23052  ALCALDE DR E

2006-0328 437
CO 

$0 $60.50 KELITEK ENGINEERING
949-753-0857

RE
C OF UO FOR KELITEK ENGINEERING

60.50

04/17/2006
26961  FALLING LEAF DR 

2006-0329 434
EL PL 

$3,500 $103.20 AAA POOL PLEASERS
714/381-8963

AL
RELOCATE POOL EQUIPMENT, EXTEND GAS TO FUTURE FIREPIT AND 
ELECTRIC TO TWO EXISTING LIGHT "J" BOXES

103.20

04/18/2006
22511  CAMINITO PACIFICO -- 

2006-0330 434
ME 

$5,500 $107.30 ALLIED PLUMBING 
714/998-4300

AL
C/O FURNACE IN CLOSET/GARAGE, C/O CONDENSOR SAME SIZE, SAME 
LOCATION

107.30

04/18/2006
22682  GENOVA -- 

2006-0331 434
BL CH 

$500 $69.00 AMADA VILLA
949/457-9150

AD
PATIO ENCLOSURE OF 32" HIGH MAX WALL WITH MESH BUG SCREEN 
10.5X40

69.00

04/18/2006
24892  CALLE CARMEL -- 

2006-0332 329
BL EL PL CH SP 

$18,000 $1,826.35 AMERI-CAL INDUSTRIES
949/487-3893

NW
600 SQ FT POOL AND SPA, 30 SQ FT TRELLIS, 375 SQ FT RETAINING 
WALL, EXTEND GAS/ELECT TO BBQ, BAR COU

1,826.35
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04/19/2006
23961  CALLE DE LA MAGDALENA -- 
203

2006-0039 437
BL EL ME PL CH 

$25,040 $1,403.38 D& H BUILDING SYSTEMS
714-258-3333

NW
1565 SQ FT OF T.I. FOR MEDICAL OFFICES FOR DR. TURNER SUITES 203 
AND 205

1,403.38

04/19/2006
22972  MOULTON PY 101

2006-0190 437
BL CH 

$2,080 $176.00 JIM SCHMIDT
562/884-9028

NW
ADD EXTERIOR PATIO AND MOVE PARTITION WALL FOR ADA 
RESTROOM

176.00

04/19/2006
24562  CHRISTINA CT 

2006-0333 434
RF 

$4,400 $177.00 SELL ROOFING
714-528-1758

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB PLY, 2 LAYERS 30#, US 
CLAYLITE, ICBO ER3523, 2900 SQ FT

177.00

04/19/2006
24761  NELLIE GAIL RD 

2006-0335 434
BL PL 

$12,000 $412.20 CAROL SULLIVAN
949/916-2166

AL
300 SQ FT REMODEL OF KITCHEN, 1 BATH AND MISC DRYWALL FOR 
MOLD ABATEMENT

412.20

04/19/2006
26521  DAPPLE GREY DR 

2006-0337 434
PL 

$1,500 $62.50 MUDD INDUSTRIES INC.
949-716-7002

AL
REPAIR AND REPLACE EXISTING GASLINE TO EXISTING SPA HEATER, 
BBQ AND FUTURE FIREPIT

62.50

04/20/2006
22486  CAMINITO PACIFICO -- 

2006-0338 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

04/20/2006
24155  LAGUNA HILLS ML 1605

2006-0340 437
BL EL 

$1,500 $116.90 COMMERICIAL SIGN AND 
818/764-6790

AL
(2) 13 SQ FT ILLUMINATED SIGNS FOR SUNGLASS HUT

116.90

04/20/2006
23052  ALCALDE DR D

2006-0341 437
CO 

$0 $60.50 SENORX INC.
949-362-4800

RE
CERTIFICATE USE AND OCCUPANCY FOR MEDICAL MANUFACTURING 
AND WHEREHOUSE

60.50

04/20/2006
23342  SOUTH POINTE DR J

2006-0343 437
CO 

$0 $60.50 SXJR Enterprise
714-945-6495

RE
CERTIFICATE USE AND OCCUPANCY FOR MACHINE SHOP

60.50

04/21/2006
23052  LAKE FOREST DR A2

2006-0157 437
BL EL ME CH 

$71,488 $3,872.34 QUALITY PROJECT 
949/574-3004

AL
4468 SQ FT T. I. FOR CYCLE GEAR

3,872.34

04/24/2006
25211  STOCKPORT ST 

2006-0344 434
RF 

$2,450 $113.00 CENTRAL ROOFING
310/527-6770

NW
APTS 233-236 TEAR OFF COMP SHINGLE, INSTALL 1/2 OSB, 1 LAYER 30# 
FELT HOT MOP AND ROCK 1000

113.00

04/24/2006
25211  STOCKPORT ST 

2006-0345 434
RF 

$8,575 $305.36 CENTRAL ROOFING
310/527-6770

NW
APTS 293-303 TEAR OFF COMP SHINGLE, INSTALL 1/2 OSB, 1 LAYER 30# 
FELT HOT MOP AND ROCK 3500 SQ FT

305.36

04/24/2006
25211  STOCKPORT ST 

2006-0346 434
RF 

$3,430 $145.00 CENTRAL ROOFING
310/527-6770

NW
APTS 101-124 TEAR OFF COMP SHINGLE, INSTALL 1/2 OSB, 1 LAYER 30# 
FELT, COMP SHINGLE ON PITCHED AREA 

145.00

04/24/2006
25211  STOCKPORT ST 

2006-0347 434
RF 

$3,430 $145.00 CENTRAL ROOFING
310/527-6770

NW
APTS 270-280 TEAR OFF COMP SHINGLE, INSTALL 1/2 OSB, 1 LAYER 30# 
FELT, COMP SHINGLE ON PITCHED AREA 

145.00

04/24/2006
25211  STOCKPORT ST 

2006-0348 434
RF 

$2,048 $113.00 CENTRAL ROOFING
310/527-6770

NW
CARPORT 73-76 TEAR OFF BUR, INSTALL 1/2 OSB, 1 LAYER 30# FELT, 
BUR 1300 SQ FT

113.00

04/24/2006
25211  STOCKPORT ST 

2006-0349 434
RF 

$2,048 $113.00 CENTRAL ROOFING
310/527-6770

NW
CARPORT 145-150 TEAR OFF BUR, INSTALL 1/2 OSB, 1 LAYER 30# FELT, 
BUR 1300 SQ FT

113.00
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04/24/2006
25211  STOCKPORT ST 

2006-0350 434
RF 

$2,048 $113.00 CENTRAL ROOFING
310/527-6770

NW
CARPORT 139-144 TEAR OFF BUR, INSTALL 1/2 OSB, 1 LAYER 30# FELT, 
BUR 1300 SQ FT

113.00

04/24/2006
25211  STOCKPORT ST 

2006-0351 434
RF 

$788 $49.00 CENTRAL ROOFING
310/527-6770

NW
CARPORT 22-24 TEAR OFF BUR, INSTALL 1/2 OSB, 1 LAYER 30# FELT, 
BUR 1300 SQ FT

49.00

04/24/2006
25211  STOCKPORT ST 

2006-0352 434
RF 

$1,418 $82.00 CENTRAL ROOFING
310/527-6770

NW
CARPORT 51-56 TEAR OFF BUR, INSTALL 1/2 OSB, 1 LAYER 30# FELT, 
BUR 1300 SQ FT

82.00

04/24/2006
25211  STOCKPORT ST 

2006-0353 434
RF 

$3,465 $145.00 CENTRAL ROOFING
310/527-6770

NW
CARPORT 242-244 TEAR OFF BUR, INSTALL 1/2 OSB, 1 LAYER 30# FELT, 
BUR 2142 SQ FT

145.00

04/24/2006
25211  STOCKPORT ST 

2006-0354 434
RF 

$3,465 $145.00 CENTRAL ROOFING
310/527-6770

NW
CARPORT 126-143 TEAR OFF BUR, INSTALL 1/2 OSB, 1 LAYER 30# FELT, 
BUR 2142 SQ FT

145.00

04/24/2006
25211  STOCKPORT ST 

2006-0355 434
RF 

$2,079 $113.00 CENTRAL ROOFING
310/527-6770

NW
CARPORT 292-287 TEAR OFF BUR, INSTALL 1/2 OSB, 1 LAYER 30# FELT, 
BUR 1400 SQ FT

113.00

04/24/2006
23192  ALCALDE DR J

2006-0356 437
CO 

$0 $60.50 SUNSTAR BUILDING 
949-707-5495

RE
C OF U O FOR OFF-SITE BUILDING MAINTENANCE OFFICE

60.50

04/25/2006 MICHELLE DOLINKA
25681  LONE ACRES LN 

2006-0201 434
BL EL ME PL CH 

$50,568 $1,929.19 VAI ARCHITECTS
714/282-8869

NW
ADD 465 SQ FT TO GARAGE, 874 SQ FT SECOND FLOOR ADDITION

1,929.19

04/25/2006
27762  HIDDEN TRAIL RD 

2006-0234 434
BL EL PL CH 

$35,000 $2,151.83 DIANE WHITE, ARCH
949/394-6370

AL
1132 SQ FT PATIO COVER, 786 SQ FT BALCONY AND REMODEL 221 SQ 
FT GAZEBO

2,151.83

04/25/2006
23562  VENISIA -- 

2006-0236 434
BL EL ME PL CH 

$10,469 $862.87 MICHAEL PALMER
949/248-7309

AD
198 SQ FT ROOM ADDITION, 90 SQ FT SOLID ROOF PATIO COVER, 168 
SQ FT COVERED PORCH

862.87

04/25/2006
25272  MCINTYRE ST 

2006-0359 437
PL 

$2,000 $120.50 CALIF COAST PLUMBERS
714/632-0170

AL
REPAIR GASLINE TO ALL TENANTS

120.50

04/25/2006
25252  MCINTYRE ST 

2006-0360 437
PL 

$2,000 $114.50 CALIF COAST PLUMBERS
714/632-0170

AL
REPAIR GASLINE TO TENANTS IN SUITES B, C, D

114.50

04/26/2006
26681  DAPPLE GREY DR 

2006-0362 434
EL 

$1,500 $81.50 HENDERSON ELECTRIC
714/504-4357

NW
CHANGE OUT 200 AMP TO 400 AMP METER

81.50

04/26/2006
25752  HIGHPLAINS TR 

2006-0363 434
BL 

$6,500 $242.15 DIAL ONE
714-259-5120

AL
CHANGE OUT DEN WINDOW ON 2ND FLOOR-CHANGE OPENING SIZE AT 
BOTTOM OF WINDOW 170 SQ FT TOTAL

242.15

04/26/2006
22551  TARANTO -- 

2006-0364 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

04/27/2006
24422  AVENIDA DE LA CARLOTA -- 

2005-0799 328
BL EL CH 

$60,000 $1,558.50 EDDIE LOPEZ
949-285-0755

AD
CELL SITE FOR  NEXTEL

1,558.50

0031926
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04/27/2006
26135  FLINTLOCK LN 

2006-0117 434
BL EL PL CH 

$53,444 $1,894.52 SANDY LACK
949/643-8305

NW
637 SQ FT VERANDA ON RAISED FOUNDATION, EXTEND GASLINE FOR 
FUTURE GAS HEATERS

1,894.52

04/27/2006
24401  RIDGE ROUTE DR B101

2006-0181 437
BL EL ME PL CH 

$35,980 $1,896.91 BOB PARR
714-258-3901

AL
1400 SQ FT OF TI FOR ZORRITO MEXICAN GRILL

1,896.91

04/27/2006
24682  ASHLAND DR 

2006-0367 434
ME 

$1,800 $107.40 ALLIED PLUMBING 
714/998-4300

NW
CHANGE OUT FAU 110,000 BTU IN CLOSET

107.40

04/28/2006
24155  LAGUNA HILLS ML 2330

2006-0013 327
BL EL ME PL CH 

$16,000 $1,168.33 NEPTUNE DESIGN GROUP
480/607-8198

NW
581 SQ FT RESTAURANT T.I. FOR GREAT STEAK AND POTATO CO.

1,168.33

04/28/2006
22692  GRANITE WY A

2006-0369 437
CO 

$0 $60.50 FAR BELOW RETAIL INC.
949-581-1621

RE
CERTIFICATE OF USE AND OCCUPANNCY

60.50

04/28/2006
26272  YOLANDA ST 

2006-0370 434
BL EL ME PL CH 

$9,000 $588.90 CHARLES COX
949-436-0990

AL
REMODEL MASTER BATHROOM,DEN AREA AND NEW FIREPLACE AND 
WATER REPLACEMENT,MISC. ELE

588.90

04/28/2006
25478  NELLIE GAIL RD 

2006-0371 434
RF 

$5,060 $209.01 Rick Hurley
949-951-6724

AL
REROOF T/O SHAKE INSTALL SAME SHAKE WITH CLASS A ROOF

209.01

04/29/2006
27131  LOST COLT DR 

2006-0372 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

05/01/2006
25901  RAPID FALLS RD 

2006-0373 434
PL 

$1,500 $42.50 ADVANCED WATER 
949/457-8600

AL
WATER HEATER CHANGE OUT, REPLACE EXISTING GASLINE

42.50

05/01/2006
25260  LA PAZ RD F

2006-0374 437
CO 

$0 $60.50 FIRST TITLE REALTY, INC.
949-588-7000

RE
C OF UO FOR REAL ESTATE OFFICE

60.50

05/02/2006 JAY D ESTEP
25286  ABILENE CT 

2006-0107 434
BL EL CH 

$9,610 $605.90 JEFFREY MOTTE
949-337-5003

AD
100 SQ FT OF ADDITION, 100 SQ FT OF NEW DECK AND 100 SQ FT OF 
REMODEL

605.90

05/02/2006
49  MONTE VI 

2006-0377 434
EL 

$1,500 $81.50 ANCHOR ELECTRIC
949/916-7117

NW
UPGRADE METER TO 200 AMP

81.50

05/02/2006
25436  NELLIE GAIL RD 

2006-0378 434
RF 

$7,500 $278.25 JUST RITE ROOFING
949/433-6498

AL
TEAR OFF WOOD SHAKE, INSTALL 2 LAYERS 30# FELT, MONIER 
LIGHTWEIGHT MADERA TILE, 5000 SQ FT

278.25

05/02/2006
22982  LA CADENA DR 2

2006-0379 437
CO 

$0 $60.50 AUTO WORLD
949-273-0239

RE
C OF U O FOR WHOLESALE ONLY AUTO DEALER OFFICE

60.50

05/03/2006
25200  LA PAZ RD 200

2006-0163 437
BL EL ME PL CH 

$222,352 $13,121.24 KEN BROWN ARCHITECT
949/770-8550

NW
13897 SQ FT T.I. FOR ORANGE COUNTY UROLOGY CENTER

13,121.24

05/03/2006
24304  VAL VERDE CT 

2006-0380 434
ME 

$1,500 $65.90 AAMES PLUMBING
714/530-2440

NW
CHANGE OUT FURNACE

65.90

05/03/2006
24155  LAGUNA HILLS ML 

2006-0381 437
EL 

$10,000 $43.90 MC BRIDE ELECTRIC
714/751-3899

NW
EXTEND ELECTRIC AND ADD NEW OUTLETS FOR FUTURE FLAT PANEL 
SCREENS THROUGH OUT MALL

43.90
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05/04/2006
25401  EMPTY SADDLE DR 

2006-0382 434
BL EL ME PL 

$32,000 $854.50 ANTOINES 
714/968-3555

AL
CHANGE OUT FIXTURES IN THREE BATHS, (REMODEL SHOWERS IN 2) 
AND ONE POWDER ROOM, CREATE WALLS/PONY WA

854.50

05/04/2006
23232  PERALTA DR 109

2006-0383 434
ME 

$3,900 $87.90 D AND H CLIMATE 
949/766-8925

AL
CHANGE OUT 2.5 TON HVAC UNIT IN EXISTING LOCATION (ROOFTOP)

87.90

05/05/2006
22612  NAPOLI -- 

2006-0385 434
RF 

$1,680 $82.00 Brandon Till
714-423-9228

RE
REROOFING

82.00

05/08/2006
27051  FALLING LEAF DR 

2006-0390 434
EL ME PL 

$1,500 $117.60 VICTOR JASNIY INC.
949/425-1515

NW
RELOCATE KITCHEN SINK, GAS RANGE W/HOOD, HOSE BIBB FOR 
REFRIDGE, 3 NEW GFCI OUTLETS

117.60

05/09/2006
25332  STAGELINE DR 

2006-0392 434
PL 

$0 $33.50 Barry Roa
949-279-0691

RE
WATER HEATER REPLACEMENT

33.50

05/09/2006
22612  NAPOLI -- 

2006-0394 434
BL 

$2,600 $111.00 HOME DEPOT 
562/981-1600

NW
INSTALL 500 SQ FT OF VINYL SIDING OVER WOOD AT FRONT OF HOUSE 
AND GABLES, ICBO ESR1066

111.00

05/10/2006
23651  MARSALA -- 

2005-0900 434
BL EL ME PL CH 

$95,912 $3,088.40 DARREN COX
949- 699-2760

AD
1107 SQ FT OF ADDITION AND 1122 OF REMODEL

3,088.40

05/10/2006
27596  FARGO RD 

2006-0319 434
BL EL PL CH 

$65,708 $1,565.68 MICHAEL GARNER
949/305-1665

NW
400 SQ FT WOOD TRELLIS OVER FUTURE FIREPLACE, 520 SQ FT PATIO 
STRUCTURE, W/WOODBURNING OUTDOOR FIREP

1,565.68

05/10/2006
25852  PRAIRESTONE DR 

2006-0395 434
SP 

$6,300 $238.13 UNDER THE SUN POOLS
949/916-4123

AL
REPLASTER EXISTING POOL AND SPA (504 SQ FT TOTAL). REFERENCE 
PLANS FROM PERMIT 2005-0842

238.13

05/10/2006
27596  FARGO RD 

2006-0399 329
BL CH SP 

$15,000 $1,785.15 MICHAEL GARNER
949/305-1665

NW
512 SQ FT POOL AND SPA, 350 SQ FT RETAIN WALLS (2'6" WITH W/IRON 
FOR POOL FENCE, ADD 219 SQ FT 4.5' 

1,785.15

05/11/2006
23332  MILL CREEK DR 

2006-0281 437
BL EL ME PL CH 

$250,144 $9,885.39 FRASER MCCLELLAN & 
714/897-3382

NW
15,634 SQ FT T.I FOR 8 SPEC SUITES (SUITES A-H) ON SECOND FLOOR

9,885.39

05/11/2006
25251  PASEO DE ALICIA -- 200

2006-0400 437
CO 

$0 $60.50 SOUTH COAST 
949-699-3448

RE
CERTIFICATE OF USE AND OCCUPANCY FOR REAL ESTATE MORTGAGE

60.50

05/11/2006
24772  RED LODGE PL 

2006-0401 434
RF 

$5,350 $209.04 PETRONELLA
(949)548-1645

NW
T/O WD SHAKE, INSTALL 1/2 CDX, 2 LAYERS 15 # FELT, GAF GRAND CYN 
ASPHALT SHINGLE, 3500 SQ FT, & 500 

209.04

05/11/2006
7  LAUREL CREEK LN 

2006-0402 434
PL 

$500 $33.50 GEORGE BRAZIL
310-838-0408 12

NW
WATER HEATER CHANGE OUT

33.50

05/12/2006
25562  HARRINGTON CT 

2006-0316 434
BL EL ME PL CH SP 

$32,000 $2,913.38 RICHARD COHEN 
949/768-0599

NW
398 SQ FT SOLID PATIO COVER (ATTACHED) AND 390 SQ FT DECK, 
RELOCATE POOL EQUIP, REMODEL POOL (520 SQ

2,811.89

05/12/2006
25821  DESERT TL 

2006-0404 434
PL 

$0 $33.50 Just Water Heaters Inc.
800-909-9483

RE
WATER HEATER REPLACEMENT

33.50
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05/12/2006
25332  STAGELINE DR 

2006-0406 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

05/12/2006 JENNIFER DANENHAUER
25241  VESPUCCI RD 

2006-0407 434
EL ME PL 

$1,500 $162.60 JENNIFER DANENHAUER
949/458-8255

AL
CHANGE OUT LIGHT FIXTURES, OUTLETS AND SWITCHES IN KITCHEN, 
NEW D/W AND RANGE HOOD

162.60

05/15/2006
25731  NELLIE GAIL RD 

2006-0361 434
BL EL CH 

$22,150 $876.87 ARYA JAHANI
714/914-5757

NW
264 SQ FT FRONT ENTRY STRUCTURE--EXTEND ROOFLINE

876.87

05/15/2006
25731  NELLIE GAIL RD 

2006-0408 434
BL PL 

$7,000 $293.70 PETER HARIRIAN
714/915-6657

NW
150LF OF 4'6" HIGH MAX RETAIN WALL TO CITY STD,  ADD 80LF OF 4'6" H 
MAX RETAIN WALL TO CITY STAND, G

293.70

05/15/2006
25112  ERICSON WY 

2006-0409 329
BL 

$3,731 $181.00 CHRIS DERUYTER
949/837-6193

NW
34LF OF 4'HIGH RETAIN WALL AT REAR YARD, 74LF OF 30" HIGH RETAIN 
WALL WITH 6'HIGH MAX BLOCK WALL AT 

181.00

05/15/2006
25552  SADDLEROCK PL 

2006-0410 434
RF 

$9,300 $342.43 WEATHER BEATER 
949/249-3152

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 OSB WHERE NEEDED, 2 LAYERS 
30# FELT AND 6200 SQ FT AUBURN LITE ICBO

342.43

05/15/2006
26045  RED CORRAL RD 

2006-0411 434
RF 

$3,300 $145.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

145.00

05/16/2006
26501  SILVER SADDLE LN 

2006-0368 434
BL EL PL CH SP 

$20,063 $1,156.66 FRIESS COMPANY
949/487-9700

AL
POOL AND SPA REMODEL (W/POOL EQUIP) UPGRADE PLUMBING/GAS 
AT BBQ, ADD 60 SQ FT TRELLIS PATIO COVER AT

1,156.66

05/16/2006
24300  PASEO DE VALENCIA -- 

2006-0412 437
ME PL 

$2,000 $84.50 TICON GENERAL CONT
(949)261-1212

NW
NEW DISHWASHER, RANGE HOOD FOR FARMERS/MERCHANTS BANK

84.50

05/16/2006
25092  GRISSOM RD 

2006-0413 434
RF 

$3,000 $113.00 FAIRWEATHER ROOFING
714/997-9449

NW
TEAR OFF HEAVYWEIGHT TILE, USE EXISTING SHEATHING, INSTALL 2 
LAYERS 30# FELT AND MONIER CEDARLITE 20

113.00

05/16/2006
25091  ANVIL CL 

2006-0414 329
BL EL PL SP 

$21,000 $1,616.50 CARDINAL POOLS AND 
760/731-9969

NW
720 SQ FT POOL, 70 SQ FT SPA WITH 56.5 LF OF 4' HIGH MAX RETAIN 
WALL, EXT GAS/ELECT TO PATIO/BBQ, EL

1,616.50

05/16/2006
22371  TARANTO -- 

2006-0415 434
BL 

$9,300 $334.43 ANDREW KRZECZKOWSKI
949/458-3527

AL
TEAR OFF ALL SIDING, RESTUCCO HOUSE, 2400 SQ FT

334.43

05/16/2006 RICK FOX
25606  STRATFORD PL 

2006-0417 329
BL CH SP 

$39,843 $2,222.28 RICK FOX
949/916-0438

NW
670 SQ FT POOL, 78 SQ FT SPA, 252 SQ FT FREESTANDING PATIO 
STRUCTURE WITH FIREPLACE

2,222.28

05/17/2006
26495  LOS ALAMITOS AV 

2006-0418 434
EL PL 

$500 $60.40 ENVIRONMENTAL 
949/713-7776

NW
EXTEND ELECT AND GASLINE TO BBQ AREA, OUTDOOR FIREPLACE

60.40

05/17/2006
23370  MOULTON PY 

2006-0419 437
CO 

$0 $60.50 US STORAGE CENTERS
949-472-8989

RE
CERTIFICATE OF USE & OCCUPANCY

60.50

05/17/2006
26054  RED CORRAL RD 

2006-0420 329
BL EL PL CH SP 

$14,800 $1,825.63 SCHULTE LANDSCAPE 
949/413-5539

NW
520 SQ FT POOL AND SPA, 129LF OF 5'HIGH MAX RETAIN WALL TO CITY 
STANDARDS, EXTEND GAS/ELECT/SEWER TO

1,825.63
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05/17/2006
26662  STETSON PL 

2006-0421 329
CH SP 

$2,000 $706.00 ROBERT FISH AND 
949/248-1741

NW
80 SQ FT SPA ONLY

706.00

05/18/2006
24406  EASTVIEW RD 

2006-0422 434
BL 

$2,000 $82.00 KEVIN FARRELL
949/632-6266

NW
CREATE OPENING FOR KITCHEN AREA TO DINING (AS-BUILT)

82.00

05/18/2006
27572  DEPUTY CI 

2006-0423 434
RF 

$5,250 $231.03 BEST VALUE ROOFING
949/456-0867

NW
T/O WOOD SHAKE, INSTALL 1 LAYER 60# W/P MEMBRANE, 3500 SQ FT 
OF MONIER LIFETILE ICBO ER2656.

231.03

05/18/2006
26096  LOS CERROS ST 

2006-0424 329
EL PL CH SP 

$13,500 $1,295.10 ALI BOULDER ROCK 
949/361-0650

NW
470 SQ FT POOL, 70 SQ FT SPA, EXTEND GASLINE TO BBQ, AND 
FIREPIT, EXTEND ELECT TO BBQ

1,295.10

05/19/2006
25231  PASEO DE ALICIA -- 210

2006-0025 437
BL EL ME PL CH 

$68,496 $3,660.41 SHLEMMER ALGAZE AND 
949/724-8958

NW
4281 SQ FT T. I. FOR SPEC SUITE 210

3,660.41

05/22/2006
25101  MODOC DR 

2006-0425 434
RF 

$2,090 $113.00 Jim McKindrick
(949)498-6204

RE
REROOFING

113.00

05/22/2006
24922  SARA LN 

2006-0426 434
EL PL 

$500 $78.40 JD CONSTRUCTION 
714/514-1725

NW
EXTEND GASLINE TO FUTURE BBQ/FIREPIT, EXTEND ELECTRIC TO 
FUTURE BBQ

78.40

05/22/2006
26151  MOUNT DIABLO RD 

2006-0427 434
BL ME CH 

$16,300 $757.73 KEVIN FOGARTY
949/375-1882

AL
CHANGE OUT EXISTING FIREBOX IN MSTR BDRM FIREPLACE, REMODEL 
MSTR BDRM/SITTING AREA

757.73

05/23/2006
26092  TALEGA AV 

2006-0366 434
BL EL ME PL CH 

$160,000 $2,976.74 MGE ENGINEERING
714/345-1882

AL
598 SQ FT OF FIRE REPAIR TO MASTER BDRM

2,976.74

05/23/2006
25511  GALLUP CI 

2006-0429 434
PL 

$0 $33.50 All Star Water Heaters
9493606078

RE
WATER HEATER REPLACEMENT

33.50

05/23/2006
25835  CORDOVA -- 

2006-0430 434
PL 

$0 $33.50 All Star Water Heaters
9493606078

RE
WATER HEATER REPLACEMENT

33.50

05/23/2006
25902  WHITE ALDER LN 

2006-0431 434
EL ME 

$1,500 $133.00 COAST AIRE
949/279-5575

NW
CHANGE OUT FAU IN HALL CLOSET, INSTALL NEW A/C UNIT IN SIDE 
YARD, ADD ELECT (220) FOR A/C

133.00

05/23/2006
2  INDIAN HILL LN 

2006-0432 434
EL ME 

$1,500 $133.00 COAST AIRE
949/279-5575

NW
CHANGE OUT FAU IN HALL CLOSET, INSTALL NEW A/C UNIT IN SIDE 
YARD WITH ELECT (220)

133.00

05/24/2006
24372  BERRENDO  6

2006-0433 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

05/24/2006
27022  FALLING LEAF DR 

2006-0434 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

05/24/2006
27712  HIDDEN TRAIL RD 

2006-0435 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

05/24/2006
24832  WEYBURN DR 

2006-0436 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

0031930
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05/24/2006
26232  GLEN CANYON DR 

2006-0437 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

05/24/2006
24996  MARIN CT 

2006-0438 434
EL PL SP 

$7,500 $346.65 NEW WEST LANDSCAPES
949-661-2767

AL
REMODEL POOL AND SPA (600 SQ FT), EXTEND GASLINE TO FUTURE 
BBQ AND FIREPIT, EXTEND ELECT TO BBQ

346.65

05/25/2006
26662  STETSON PL 

2006-0384 434
BL EL ME PL CH 

$43,359 $1,306.16 ROBERT FISH AND 
949/248-1741

NW
487 SQ FT ATTACHED PATIO STRUCTURE, 297 SQ FT TRELLIS PATIO 
STRUCTURE (FREESTANDING)

1,306.16

05/25/2006
24652  PAIGE CI 

2006-0439 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

05/25/2006
25001  LUNA BONITA DR 

2006-0440 434
PL 

$0 $33.50 Nock Plumbing Inc
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

05/25/2006
22371  CAMINITO TECATE -- 

2006-0441 434
RF 

$4,240 $177.00 FONTAINE & ASSOC.
949-598-8360

NW
T/O BUR, WOOD SHINGLE, INSTALL 1 LAYER 30# FELT, 30 YR COMP 
ICBO 5546, FLAT ROOF BUR 4PLY, 5300 SF, 

177.00

05/25/2006
22395  CAMINITO TECATE -- 

2006-0442 434
RF 

$4,240 $177.00 FONTAINE & ASSOC.
949-598-8360

NW
T/O BUR, WOOD SHINGLE, INSTALL 1 LAYER 30# FELT, 30 YR COMP 
ICBO 5546, FLAT ROOF BUR 4PLY, 5300 SF, 

177.00

05/25/2006
24971  EXPRESS DR 

2006-0443 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

AL
WATER HEATER CHANGE OUT

33.50

05/26/2006
25931  RAPID FALLS RD 

2006-0398 434
EL 

$40,000 $160.50 SOCAL SOLAR ENERGY 
949-540-0350

NW
NEW PHOTOVOLTAIC SYSTEM-APPROX 100 PANELS (TOTAL AREA 
COVERAGE IS 990 SQ FT)

160.50

05/26/2006
25202  CABOT RD 

2006-0444 437
BL EL 

$1,500 $108.90 ONTARIO NEON CO.
909-986-4632

NW
ILLUMINATED DIRECTIONAL SIGN (TWO-SIDED) 5.13 SQ FT

108.90

05/26/2006
25260  LA PAZ RD 3D

2006-0445 437
CO 

$0 $60.50 LAGUNA USED CAR SALE
310-666-4384

RE
CERTIFICATE OF USE AND OCCUPANCNY

60.50

05/26/2006
25202  CABOT RD 

2006-0446 437
CO 

$0 $60.50 WIENERSCHNITZEL
949-433-1251

RE
CERTIFICATE OF USE AND OCCUPANCY

60.50

05/26/2006 ERIC JOHNSON
25791  TERRA BELLA AV 

2006-0447 434
PL 

$500 $33.50 ERIC JOHNSON
949/360-8929

NW
WATER HEATER CHANGE OUT

33.50

05/30/2006
26981  FALLING LEAF DR 

2006-0448 434
PL 

$0 $33.50 Laura Yenulonis
909-213-1640

RE
WATER HEATER REPLACEMENT

33.50

05/30/2006
25341  LINDA VISTA DR 

2006-0449 434
PL 

$0 $33.50 Laura Yenulonis
909-213-1640

RE
WATER HEATER REPLACEMENT

33.50

05/30/2006
25254  LA PAZ RD A

2006-0450 437
ME 

$2,500 $77.00 ABILITY FIRE EQUIPMENT
714/390-3625

NW
CHANGE OUT COMMERCIAL HOOD AND DUCT SYSTEM

77.00

05/31/2006
25211  EMPTY SADDLE DR 

2006-0393 328
BL EL PL CH 

$45,000 $1,257.07 NELLIE GAIL HOA
949/425-1477

NW
1141 SQ FT "HOT WALKER"

1,257.07
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05/31/2006
23581  MARSALA -- 

2006-0452 434
BL EL CH 

$1,640 $158.30 GALKOS CONST.
714-373-8545

NW
12X18 PATIO ENCLOSURE ICBO ER#5294 WITH ELECTRICAL

158.30

05/31/2006
25521  FIR LN 

2006-0453 434
BL 

$1,000 $47.00 HOME DEPOT 
562/981-1600

NW
INSTALL 400 SQ FT VINYL SIDING OVER EXISTING WOOD

47.00

05/31/2006
24821  HENDON ST 

2006-0454 434
EL ME PL 

$1,500 $128.40 JOHN FERDINAND 
714/536-8400

AL
REMODEL MASTER BATH, NEW FIXTURES, NEW TUB, SHOWER, TOILET

128.40

06/01/2006
24155  LAGUNA HILLS ML 

2006-0456 649
DE 

$1,500 $5,108.50 PREMIER PAVING
909/902-5353

DE
DEMOLITION OF PARKING LOT (ASPHALT REMOVAL) 97,000 SQ FT

5,108.50

06/01/2006
24891  GEORGIA SUE DR 

2006-0457 434
BL CH 

$3,100 $232.00 DIAL ONE
714-259-5120

NW
INSTALL NEW WINDOW IN ATTIC SPACE 69" X 39" (19 SQ FT)

232.00

06/01/2006
26548  MOULTON PY C

2006-0458 437
CO 

$0 $60.50 MELISSA'S NAILS SPA
(949) 448-8149

RE
CERTIFICATE OF USE AND OCCUPANCY FOR NAILS SPA

60.50

06/01/2006
23501  MARSALA -- 

2006-0459 434
RF 

$1,920 $82.00 RAYS ROOFING
(949) 559-9369

NW
T/O COMP SHINGLE, INSTALL 1 LAYER 15# FELT AND COMP SHINGLE 
30YR TIMBERLINE 1700 SQ FT, 700 SQ FT FL

82.00

06/01/2006
4  ASPEN CREEK LN 

2006-0460 434
ME 

$1,500 $107.30 ALLIED PLUMBING 
714/998-4300

NW
CHANGE OUT FAU IN CLOSET, A/C COMPRESSOR IN REAR YARD, SAME 
LOCATIONS AS EXISTING

107.30

06/02/2006
26382  LAS ALTURAS AV 

2006-0461 434
RF 

$6,050 $240.11 JIM McCORMACK
714-777-4040

RE
REROOFING

240.11

06/02/2006
25951  TREE TOP RD 

2006-0463 434
BL CH 

$1,425 $119.00 JEFF SMITH, N.I.C.E. 
714/758-7663

AD
264 SQ FT OF RETAINING WALL

119.00

06/05/2006
22662  NAPOLI -- 

2006-0466 434
BL EL CH 

$1,760 $175.50 AMERICAN HOME 
909/393-8932

NW
345 SQ FT SOLID ROOF PATIO COVER ON EXISTING FOUNDATION, ICC 
ER 2640P

175.50

06/06/2006
24892  NELLIE GAIL RD 

2006-0339 434
BL EL ME PL CH 

$87,592 $2,678.67 JIM NAJAH
949/362-0601

NW
1044 SQ FT POOL CABANA

2,678.67

06/07/2006 KHALED YUNUS
25751  ENCANTO CT 

2006-0357 434
BL EL ME PL CH 

$36,748 $1,596.59 KHALED YUNUS
949/350-0923

NW
438 SQ FT ADDTION OF BDRM/BATH ON SECOND FLOOR

1,266.59

06/07/2006
23461  RIDGE ROUTE DR A

2006-0470 437
CO 

$0 $60.50 NEW EDITION FOR LIVING
909-919-3831

RE
CERTIFICATE OF USE AND OCCUPANCY FOR FURNITURE RETAIL

60.50

06/08/2006
23422  MILL CREEK DR 125

2006-0472 437
CO 

$0 $60.50 PINNACLEONE INC.
949-854-5237

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A CONSTRUCTION 
CONNSULTING OFFICE

60.50

06/08/2006
25501  PONCE CT 

2006-0473 329
EL PL CH SP 

$17,625 $1,395.41 BELLA VISTA POOLS INC
909-735-5579

NW
705 SQ FT POOL AND SPA WITH RAISED BOND BEAM, EXTEND 
GAS/ELECT TO FUTURE BBQ/FIREPLACE/PORTABLE HEAT

1,395.41

06/09/2006
25422  NOTTINGHAM CT 

2006-0474 434
ME 

$2,000 $107.30 SERVICE CHAMPIONS
714-692-7977

AL
CHANGE OUT FAU IN GARAGE, CHANGE OUT A/C IN REAR YARD IN 
EXISTING LOCATION

107.30

0031932

humza
Highlight

humza
Highlight

humza
Highlight

humza
Highlight

humza
Highlight



City of Laguna Hills
Permit Activity Report

Report: BG100 Page 59 of 63
10/04/2006 03:24 PM

Issue Date Owner Name / Address Project #/Permits Constr Type Bldg Type/Descrip $ Value $ Perm Fee Contractor / Applic Phone

from  07/01/2005  to  06/30/2006

$ Paid Fees

06/12/2006
26680  ALICIA PY 

2006-0009 214
BL EL CH 

$90,000 $1,926.74 MMI TITAN
949/244-5633

NW
CINGULAR CELL SITE AT ALICIA AND PASEO DE VALENCIA

1,926.74

06/12/2006
24012  CALLE DE LA PLATA -- 215

2006-0477 437
BL CH 

$3,600 $220.26 LG KNOX CONSTRUCTION
8595924

AL
225 SQ FT  INTERIOR REMODEL OF OFFICE SPACE FOR NEWPORT 
AUDIOLOGY CENTER, RELOCATE EXISTING ELECTRIC

220.26

06/12/2006
22342  COLONNA -- 

2006-0478 434
EL ME 

$7,000 $101.30 BEL-AIR COOLING AND 
714/534-8474

AL
ADD NEW HEAT PUMP/AIR HANDLER IN ATTIC, ADD ONE ELECTRICAL 
OUTLET, 1 VENT IN FAMILY ROOM

101.30

06/12/2006
22612  NAPOLI -- 

2006-0479 434
ME 

$7,000 $107.30 BEL-AIR COOLING AND 
714/534-8474

AL
CHANGE OUT FAU AND A/C COMPRESSOR IN EXISTING LOCATIONS

107.30

06/12/2006
7  HIDDEN CREEK LN 

2006-0480 434
ME 

$7,000 $107.30 BEL-AIR COOLING AND 
714/534-8474

AL
CHANGE OUT FAU AND A/C COMPRESSOR IN EXISTING LOCATIONS

107.30

06/12/2006
24422  AVENIDA DE LA CARLOTA -- 
375

2006-0481 437
CO 

$0 $60.50 CONSULTNET, LLC
949-421-0640

RE
CERTIFICATE OF USE AND OCCUPANCY FOR OFFICE USE

60.50

06/12/2006
23547  MOULTON PY 203

2006-0482 437
CO 

$0 $60.50 EDWARD KENSIC 
949-768-2993

RE
CERTIFICATE OF USE AND OCCUPANCY FOR DMV REGISTRATION 
SERVICE

60.50

06/12/2006
23151  VERDUGO DR 114

2006-0483 437
CO 

$0 $60.50 HOLOEYE CORP.
949-461-7069

RE
CERTIFICATE OF USE AND OCCUPANCY FOR TECHNICAL SALES OF 
ELECTRO OPTICAL COMPONENTS

60.50

06/12/2006
23151  VERDUGO DR 114

2006-0484 437
CO 

$0 $60.50 STRATONICS, INC.
949-461-7060

RE
CERTIFICATE OF USE AND OCCUPANCY FOR CONTRACT ENGINEER

60.50

06/12/2006
26031  RED CORRAL RD 

2006-0486 329
CH SP 

$11,925 $1,193.59 SWAN POOLS
859-8466

NW
477 SQ FT POOL AND SPA

1,193.59

06/12/2006
27121  SHENANDOAH DR 

2006-0487 329
CH SP 

$14,275 $1,251.58 SWAN POOLS
859-8466

NW
571 SQ FT POOL AND SPA

1,251.58

06/13/2006
25200  LA PAZ RD 107

2006-0228 437
BL EL ME PL CH 

$10,880 $900.17 KEN BROWN ARCHITECT
949/770-8550

NW
680 SQ FT T.I. FOR ORANGE COUNTY UROLOGY CENTER

900.17

06/13/2006
23010  LAKE FOREST DR D

2006-0488 437
CO 

$0 $60.50 FINAL EEE! WIDE SHOES
949--716-2406

RE
CERTIICATE OF USE AND OCCUPANCY FOR A SHOE STORE

60.50

06/13/2006
25301  CABOT RD 103

2006-0489 437
CO 

$0 $60.50 COASTAL VASCULAR 
949-218-7400

RE
CERTIFICATE OF USE AND OCUPANCY FOR A VASCULAR SURGEON. 
SUITES 103 AND 104.

60.50

06/13/2006
23665  MOULTON PY A

2006-0490 437
CO 

$0 $60.50 A & R PHARMACY
949--768-3784

RE
CERTIFICATE OF USE AND OCCUPANCY FOR PHARMACY/MEDICAL 
SUPPLY OFFICE

60.50

06/14/2006
25115  STAGELINE DR 

2006-0455 329
BL PL CH 

$11,500 $654.75 MUDD INDUSTRIES INC.
949-716-7002

NW
OUTDOOR FIREPLACE 14' HIGH MAX, EXTEND GASLINE FROM POOL 
EQUIP AREA

654.75

0031933
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06/14/2006
24155  LAGUNA HILLS ML 

2006-0491 437
BL CH 

$13,000 $779.93 ELECTROSONIC 
818/566-3045

AL
14 PLAZMA TV'S INSTALLED THROUGH OUT MALL

779.93

06/14/2006
26385  MODENA -- 

2006-0492 434
EL OT PL 

$2,000 $108.60 ROVICS CONST.
714-444-2648

AL
KITCHEN REMODEL-CHANGE OUT LIGHTING, D/W AND DISPOSAL C/O

108.60

06/14/2006
23061  AVENIDA DE LA CARLOTA -- 

2006-0494 329
BL EL CH 

$6,600 $448.70 COMFORT INN
949/859-0166

NW
51.5 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR COMFORT INN

448.70

06/14/2006
25115  STAGELINE DR 

2006-0496 329
CH SP 

$17,250 $1,305.98 AQUATIC TECH INC
949-493-9548

AL
690 SQ FT POOL AND SPA IN EXISTING POOL/SPA LOCATION (PARTIAL 
DEMO)

1,305.98

06/15/2006
26452  LA SCALA -- 

2006-0497 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/15/2006
22506  CAMINITO COSTA -- 

2006-0498 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/15/2006
7  HEATHER HILL LN 

2006-0499 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/15/2006 DIANE
25341  LINDA VISTA DR 

2006-0500 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/15/2006
33  JASMINE CREEK LN 

2006-0501 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/15/2006
16  OXBOW CREEK LN 

2006-0502 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/15/2006
25311  LINDA VISTA DR 

2006-0503 434
ME 

$2,000 $107.30 BEL AIR
714-534-8474

AL
CHANGE OUT FAU AND A/C UNITS IN EXISTING LOCATIONS

107.30

06/15/2006
23461  RIDGE ROUTE DR A

2006-0504 437
BL EL CH 

$3,600 $333.46 T SIGNS
714/890-0932

NW
68 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR NEW EDITION FOR 
LIVING

333.46

06/15/2006
26411  CHAPARRAL PL 

2006-0505 434
RF 

$13,500 $402.85 PETRONELLA ROOFING
949-548-1645

NW
T/O WOOD SHAKE, INSTALL 1/2 CDX, 2 LAYERS 30# FELT, HANSON TILE 
11PSF ICC ER 3748, 9000 SQ FT

402.85

06/15/2006
23010  LAKE FOREST DR D

2006-0506 437
BL EL CH 

$2,000 $169.20 LINDA MITCHELL
714/556-9900

NW
20 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR FINAL EEE WIDE 
SHOES

169.20

06/16/2006
24991  DEL MONTE ST 

2006-0509 434
ME 

$5,000 $158.30 ALPS A/C & HEATING
714-633-8892

AL
CHANGE OUT FAU AND A/C AND ADD DUCTS

158.30

06/19/2006 MIGUEL RUIZ
25211  PIKE RD 

2006-0403 434
BL EL ME PL CH 

$20,975 $1,136.20 KEN AGHAROKH ARCH
714/259-4892

NW
250 SQ FT ADDITION TO EXISTING MASTER BDRM

1,136.20

06/19/2006
24946  SILVERLEAF LN 

2006-0510 434
PL 

$0 $33.50 AFFORDABLE WATER 
661/259-7131

RE
WATER HEATER REPLACEMENT

33.50
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06/20/2006
24552  PASEO DE VALENCIA -- 

2005-1015 434
EL ME PL CH RF 

$30,000 $1,721.00 F T ANDREWS
714/772-9193

AL
36,000  SQ FT OF ROOF REPAIR AND REROOF FOR VILLA VALENCIA, 
INSTALL INSULATION, REPAIR SHEATHING, SA

1,721.00

06/20/2006
24811  SAN PEDRO AV 

2006-0365 434
BL EL CH 

$14,682 $734.98 A M G CONSTRUCTION
949/307-9098

AD
70 SQ FT ADD TO 2ND FL MASTER BDRM, 105 SQ FT ADD TO FAMILY 
ROOM ON 1ST FLR (175 SQ FT TOTAL)

734.98

06/20/2006
24602  MANDEVILLE DR 

2006-0512 434
RF 

$4,950 $177.00 THE ROOF GUY
714-921-1500

NW
T/O WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT, MONIER 
SHAKE ICC ER 2656, 3300 SQ FT

177.00

06/20/2006
23262  VERDUGO DR 

2006-0513 437
CO 

$0 $60.50 ALL-WAYS MOVING AND 
949-768-0220

RE
CERTIFICATE OF USE AND OCCUPANCY FOR  ALL-WAYS MOVING AND 
STORAGE

60.50

06/20/2006
25522  NELLIE GAIL RD 

2006-0514 434
RF 

$9,900 $336.49 SCOTT JOHNSON
951-538-7454

RE
REROOFING

336.49

06/20/2006
25481  NOTTINGHAM CT 

2006-0515 434
BL CH 

$46,937 $1,183.09 C&S LANDSCAPE AND 
909/721-0283

NW
525 SQ FT SOLID ROOF PATIO, TRASH ENCL WALL, POOL EQUIP ENCL 
WALL W/ (3) 6' HIGH MAX PILASTERS, 60 L

1,183.09

06/20/2006
23521  PASEO DE VALENCIA -- 108

2006-0516 437
CO 

$0 $60.50 GEORGE K. SHAHINIAN, 
949-916-0022

RE
CERIFICATE OF USE AND OCCUPANCY FOR MEDICAL OFFICE

60.50

06/21/2006
26501  SILVER SADDLE LN 

2006-0237 434
BL EL ME PL CH 

$42,705 $1,703.09 ROBERT TUFFNELL 
714-244-7099

AD
509 SQ FT OF POOL CABANA, ADD OUTDOOR SHOWER WITH SEWER 
CONNECT

1,703.09

06/21/2006
25461  SPOTTED PONY LN 

2006-0517 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

06/21/2006
23046  AVENIDA DE LA CARLOTA -- 
299

2006-0518 437
CO 

$0 $60.50 APPRAISAL 123.COM, INC.
877-562-4232

RE
CERTIICATE OF USE AND OCCUPANCY FOR REAL ESTATE APPRAISAL 
MANAGEMENT OFFICE

60.50

06/21/2006
26701  WEST HAVEN DR 

2006-0519 434
CH SP 

$8,325 $1,145.93 DANA PACIFIC POOLS
(949) 456-0469

AL
333 SQ FT POOL REMOVE AND REBUILD (EXTEND POOL 7' X 15')

1,145.93

06/22/2006
24155  LAGUNA HILLS ML 1500

2006-0176 437
BL EL ME PL CH 

$94,336 $6,604.36 J LEE AND ASSOCIATES
213/365-9890

NW
5896 SQ FT T.I FOR YI WON JAPANESE RESTAURANT

6,604.36

06/22/2006 PAUL BRAS
25242  PIKE RD 

2006-0467 434
BL EL ME CH 

$19,129 $875.74 PAUL BRAS
949/525-3163

NW
228 SQ FT ADDITION TO EXISTING MASTER BDRM

875.74

06/22/2006
22865  CAMINITO ORO -- 

2006-0520 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

06/22/2006
22531  MONTOVA -- 

2006-0521 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

06/22/2006
24601  PAIGE CI 

2006-0522 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

06/22/2006
25832  TERRA BELLA AV 

2006-0523 434
BL 

$500 $49.00 LIGHTHOUSE WINDOWS
949/923-7113

AL
CHANGE OUT FRONT ENTRY DOORS, AND TWO SETS FRENCH DOORS

49.00

0031935
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06/23/2006
24606  CHRISTINA CT 

2006-0524 434
RF 

$2,480 $113.00 Adam Thorin
714 914-3531

RE
REROOFING

113.00

06/23/2006
23211  DEL LAGO DR B

2006-0525 437
CO 

$0 $60.50 MONTROSS 
949-855-7807

RE
CERTIFICATE OF USE AND OCCUPANCY OR ROOFING AND WEATHER 
MATERIALS

60.50

06/23/2006
26548  MOULTON PY C

2006-0526 437
BL EL CH 

$1,500 $158.90 T SIGNS
714/890-0932

NW
16 SQ FT ILLUMINTAED CHANNEL LETTER SIGN FOR NAILS SPA

158.90

06/26/2006
25201  PASEO DE ALICIA -- 125

2006-0416 437
BL EL ME CH 

$15,000 $738.72 SHLEMMER ALGAZE AND 
949/724-8958

NW
927 SQ FT T.I. FOR A SPEC SUITE

738.72

06/26/2006
25112  MAWSON DR 

2006-0528 434
BL 

$2,880 $115.00 HARRIS ROOFING
949/306-9018

AL
RAFTER REPAIR TO REPAIR SAGGING ROOF 6X12 AREA

115.00

06/26/2006
5  OXBOW CREEK LN 

2006-0529 434
RF 

$2,000 $82.00 HOBSON ROOFING
714-661-5692

NW
T/O COMP, INSTALL 30# FELT AND NEW EDGE METAL/FLASHING AND 
ASPHALT SHINGLE 2500 SQ FT

82.00

06/26/2006
23152  VERDUGO DR 110

2006-0530 437
CO 

$0 $60.50 SHINE HOME CARE & 
949-707-1178

RE
CERTIFICATE OF USE AND OCCUPANCY FOR CAREGIVER PROVIDER 
OFFICE

60.50

06/27/2006
27585  GOLD DUST LN 

2006-0531 434
BL EL ME PL CH 

$24,998 $1,018.70 HARTUNG CONSTRUCTION
366-24044

AL
621 SQ FT MASTER BDRM/BATH REMODEL, REWEATHERPROOF DECK, 
INSTALL NEW WROUGHT IRON RAILING AT DECK

1,018.70

06/27/2006
23330  MILL CREEK DR 100

2006-0532 437
CO 

$0 $60.50 RICHMONT CORPORATION
949-859-61999

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A PROPETY 
MANAGEMENT OFFICE.

60.50

06/27/2006
23121  VERDUGO DR 204

2006-0534 437
CO 

$0 $60.50 AUTISM INTERVENTION 
949-457-9203

RE
CERTIFICATE OF USE AND OCCUPANCY FOR AN OFFICE SPECIALIZING 
IN SERVICES FOR CHILDREN WITH AUTISM. ST

60.50

06/27/2006
24972  TOCALOMA CT 

2006-0535 434
BL EL ME PL 

$20,560 $656.56 MICHAEL BLUTH 
949/215-7129

AL
FIRE REPAIR TO 3 UPSTAIRS BDRMS, BATH AND HALLWAY/LANDING, 
514 SQ FT, INSTALL NEW FAU IN ATTIC, MINO

656.56

06/27/2006
26902  HIGHWOOD CI 

2006-0536 329
CH SP 

$10,975 $1,167.70 MISSION POOLS
1-949-588-0100

NW
439 SQ FT POOL AND SPA

1,167.70

06/27/2006
24712  MENDOCINO CT 

2006-0537 329
CH SP 

$9,125 $1,114.41 SWAN POOLS
859-8466

NW
365 SQ FT POOL AND SPA

1,114.41

06/28/2006
25783  VIA LOMAS -- 174

2006-0538 434
PL 

$0 $33.50 John Gilroy
800-909-9483

RE
WATER HEATER REPLACEMENT

33.50

06/28/2006
25222  DERBY CI 

2006-0539 434
PL 

$0 $33.50 John Gilroy
800-909-9483

RE
WATER HEATER REPLACEMENT

33.50

06/28/2006
26551  WILD VIEW TR 

2006-0540 434
PL 

$0 $33.50 John Gilroy
800-909-9483

RE
WATER HEATER REPLACEMENT

33.50

06/28/2006
26192  FLINTLOCK LN 

2006-0541 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

33.50
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City of Laguna Hills
Permit Activity Report

Report: BG100 Page 63 of 63
10/04/2006 03:24 PM

Issue Date Owner Name / Address Project #/Permits Constr Type Bldg Type/Descrip $ Value $ Perm Fee Contractor / Applic Phone

from  07/01/2005  to  06/30/2006

$ Paid Fees

06/28/2006
24295  ANDREA ST 

2006-0542 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

33.50

06/28/2006
26822  ANADALE DR 

2006-0543 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

33.50

06/28/2006
16  ROCKY CREEK LN 

2006-0544 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WAER HEATER CHANGE OUT

33.50

06/28/2006
26332  EVA ST 

2006-0545 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER C/O

33.50

06/29/2006 GARY BUGG
24601  CREEKVIEW DR 

2006-0547 434
RF 

$2,480 $113.00 GARY BUGG
949/458-6873

NW
AS BUILT REROOF--T/O WOOD SHAKE, INSTALL SHEATHING, FELT AND 
COMP SHINGLES 3100 SQ FT

113.00

06/30/2006
25951  TREE TOP RD 

2006-0550 434
BL CH 

$700 $71.00 AMY RABINE
949/831-7750

NW
130 SQ FT OF NEW WOOD PATIO COVER

71.00

06/30/2006
27001  MOULTON PY 102

2006-0551 437
CO 

$0 $60.50 ALISO HEALTH AND 
714-225-1634

RE
CERTIICATE OF USE AND OCCUPANCY FOR A CHIROPACTIC/PILATES 
OFFICE

60.50

Total # of Projects 1041 Total Valuation Total Permit Fees
$22,292,363.60 $576,288.16

Total Paid Fees
$574,824.30
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Section 8 Attachment B:   
 

INSPECTIONS AND NOTICES ISSUED  
BETWEEN JULY 1, 2005 & JUNE 30, 2006 
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City of Laguna Hills Inspections and Issued Notices 
July 1st 2005 – June 30th 2006 

 
 
Administrative Notices issued to Businesses / Residents 
Notices of Non Compliance: 
 
8-19-05 
24012 Avenida De La Carlota # C 
Prohibited discharge. Owners and workers directed not to wash floors down the street 
into the storm drain. 
 
9-13-05 
24452 Health Center Drive 
Prohibited discharge. Owner directed to educate workers and not to discharge into storm 
drain. 
 
9-14-05 
23261 Del Lago Drive # 10 
Prohibited discharge. Owner advised to retain all wash water. 
 
10-12-05 
23282 Peralta 
Prohibited discharge. Business owner was directed to clean a spill leading to his business. 
He took a proactive response and cleaned up the spill. 
 
11-02-05 
25091 W. Sunset Place 
Prohibited discharge. Contractor directed to capture paint and to never discharge wash 
water or paint to the gutter. 
 
11-02-05 
25091 W. Sunset Place 
Prohibited discharge. Homeowner directed to never allow any wash water to enter the 
storm drain.  
 
11/2005 
25792 Dillon Road 
The Water Quality Inspector observed the silt fence along the perimeter of the property 
was inadequate.  The Contractor was advised to restore the silt fencing.   

 
03-07-06 
24971Sunset Place East 
Prohibited discharge. Worker was directed to contain all wash water. 
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02-15-06 
La Cadena, east of Del Lago Drive 
Prohibited discharge. Worker was directed to contain all wash water. 
 
06-02-06     
25901 White Alder Lane 
Homeowner had cleaned pool and was discharging pool material into the gutter.  City 
Staff prohibited the discharge and advised cleaning the material from the gutter.  The 
material was cleaned in 2 hours.  A Notice of Non-Compliance report as well as water 
quality educational pamphlets were issued to the homeowner.  
 
06-12-06 
22912 El Pacifico 
Employee had emptied mop bucket into the parking lot.  City Staff prohibited the 
discharge and advised owner to clean the discharge and dispose of it into the sewer.  The 
discharge was cleaned up.  A Notice of Non-Compliance was issued to the Business 
Owner. 
 
06-26-06 
26106 Buena Vista 
Contractor was cleaning construction equipment down the gutter.  City Staff prohibited 
the discharge and had the contractor clean the discharge.  A Notice of Non-Compliance 
was issued to the Contractor. 
 
07-19-06 
El Pacifico Road 
City Staff observed a mobile detailer discharging prohibited discharge of wash water 
down the street.  The wash water was promptly vacuumed and contained.  A Notice of 
Non Compliance was issued. 
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Site Inspections, Existing Development and Construction Sites where BMP’s 
or BMP modifications were recommended 
 
 
12/01/2005 
25501 Sarita Drive 
The Water Quality Inspector observed discolored water in the gutter.  It was found that 
granite counter top was being fabricated in the street.  The Inspector had contractor 
contain waste from wet saw and clean up gutter.  Educational pamphlets were issued to 
the Contractor to implement BMP’s and the homeowner was informed of the violation 
 
02/15/2006 
26082 Red Corral Road 
The Water Quality Inspector observed the Contractor storing construction material , trash 
and debris along the sidewalk and the street.  The violation was recorded with several 
pictures.  A correction notice was issued to the Contractor and the homeowner was 
informed of the violation.  A Construction Runoff Guidance Manual was given to the 
Contractor and follow up inspections were completed. 
 
03/08/2006 
24451 Health Center Drive 
The Water Quality Inspector observed that SWPPP was not being followed correctly.  
The inspector went over the plans with the contractor.  A correction notice was issued 
and follow up inspections were completed. 
 
04/04/2006 
25250 La Paz Road 
The Water Quality Inspector conducted inspections for the interior construction.  
Inspector observed the grease interceptors would not handle grease from kitchen.  A 
correction notice issued to the contractor, requiring plans to be submitted to the Water 
District.  Follow up inspections completed. 
 
04/12/2006 
23701 Moulton Parkway 
Water quality Inspector performed restaurant inspections after receiving the Retail Food 
Facility Report.  There was a trash bin enclosure violation at this site.  The Inspector had 
a discussion with Manager.  Educational pamphlets to implement BMP’s and keep the lid 
closed were provided and follow up inspections completed. 
 
04/13/2006 
23052 Lake Forest Drive 
The Water Quality Inspector visited sites for trash bin enclosure violation.  Discussed 
issue with the Manager. Educational pamphlets to implement BMP’s and keep the lid 
closed were provided and follow up inspections completed. 
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04/20/2006 
23342 South Pointe Dr. Suite J 
A Certificate of Use and Occupancy inspection was completed for machine shop.  Water 
Quality Inspector observed there was no waste/recycle bin for metal waste.  A correction 
notice was issued.  Educational pamphlets to implement BMP’s were provided and 
follow up inspections completed. 
 
04/20/2006 
Horseshoe Circle 
Water Quality Inspector observed concrete driveway being saw cut with hose running to 
the gutter.  Photos were taken and recorded.  A correction notice was given to the 
Contractor along with educational BMP pamphlets.  Follow up inspection completed. 
 
05/13/2006 
Peralta and Alcalde Dr. 
While performing inspections, the Water Quality Inspector observed mobile detail / car 
wash washing cars along the curbside. Took photos and recorded violation. A verbal 
warning was given to the business owner along with educational pamphlets to implement 
BMP’s for his business. 

 
11/01/2005 
25792 Dillon Road 
The City Inspector conducted several inspections at this residential construction site.  
Water Quality requirements are being observed and the contractor is being required to 
implement all necessary BMP’s. 
 
04/05/2006 
25511 Indian Hill Lane 
City Staff received a complaint about a parking lot being steam cleaned to the storm 
drain.  The City Inspector observed cleaning process and stopped the work.  A correction 
notice was given to the contractor.  Water quality educational pamphlets were provided.  
Follow up inspections completed.   
 
04/11/2006 
25331 Gallup Circle 
The City Inspector observed the contractor had stored construction material, trash and 
debris on the sidewalk and the street.  A correction notice was issued and photos were 
taken.  The homeowner was informed of the violation.  A Construction Runoff Guidance 
Manual was given to the contractor. Follow up inspections completed.  
 
04/27/2006 
25202 Cabot Road 
The City Inspector was scheduled for an inspection of an addition and remodel of a 
restaurant.  The Inspector found trash, debris, and portable toilets being stored in the 
parking lot with no BMP’s in place.  Photos were taken and the contractor was instructed 
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to submit a new BMP plan and clean up the area.  The inspector provided the contractor 
with a Construction Runoff Guidance Manual.  Follow up inspection was completed.  
 
05/11/2006 
25852 Prairestone Drive 
The City Inspector observed the contractor mixing plaster in the street without any 
containment.  Photos were taken and a correction notice as well as water quality 
educational pamphlets were issued to the Contractor.  Follow up inspections completed.  
 
06/29/2006 
25252 La Paz Road 
The Water Quality Inspector received the retail food facility report.  Subsequently site 
visits were performed for trash bin enclosure violations.  It was discovered that several 
restaurants were sharing the same bin.  The problem was discussed with restaurant 
owners.  Photos were taken and water quality educational pamphlets were provided.  
Follow up inspections completed.   
 
07/27/2006 
Del Lago Drive & Lake Forest Drive 
Received call from OCFA.  A gasoline station pump hose broke loose and spilled fuel.  
Fuel was contained in small area at the station.  The City Inspector observed clean up by 
the attendant.  Finally, the repair and testing of hose was observed. 
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section A-9.1) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2  Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
Some changes were made to the Organizational Chart.  Figure A-2.1 of the LIP is attached as 
Attachment A in section C-2.  
 
C-9.2.2    Inventory  
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 
 

Number of 
Industrial Facilities 
- Without General 
Industrial Permits 

Number of 
Industrial Facilities 
With General 
Industrial Permits 

1 0 1 
 
Watershed Summary  
Number of Industrial 
Facilities 

Number of 
Industrial 

Facilities in 
Watershed F 

Number of 
Industrial 

Facilities in 
Watershed J  

Number of 
Industrial 

Facilities in 
Watershed L 

1* 0 1 0 
 

Orange County Stormwater Program C-9-2 November 15, 2006 
DAMP Appendix C-9

*The City of Laguna Hills has no industrial facilities within its jurisdiction other than a Moulton-
Niguel Water District corporation yard located off Moulton Parkway near Alicia Parkway.  The 
Water District facility is covered under the General Industrial Permit.  
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The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The inventory includes relevant information on 
ownership, SIC and/or NAICS codes, General Industrial Permit WDID# (if any), size, location, 
etc.  During this reporting period, no updates are needed. 
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of Facilities 
Mandatory high priority facilities  
- Facilities subject to General 
Industrial Permit 

1* 

- Section 313 Title III Sara 0 
- Facilities with a high potential for or 
history of non-stormwater discharges 

0 

- Facilities tributary to and within 500 
feet of ASBS 

0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 

- Facilities within, directly adjacent to 
or discharging directly to an ESA 

0 

- Number of mandatory high priority 
facilities 

1* 

- Number of "other" high priority 
facilities 

0 

- Number of medium priority facilities 0 
- Number of low priority facilities 0 
Total Number Of Facilities 1* 
 
*The City of Laguna Hills has no industrial facilities within its jurisdiction other than a Moulton-
Niguel Water District corporation yard located off Moulton Parkway near Alicia Parkway.  The 
Water District facility is covered under the General Industrial Permit.  
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Watershed Summary – Industrial Facility Prioritizations  
Industrial Facility Prioritizations Total Number of 

Facilities by 
Watershed F/L 

Total Number of 
Facilities by 
Watershed J 

Total Number of 
Facilities 

Number of high priority facilities 0 1* 0 
Number of medium priority facilities 0 0 0 

Number of low priority facilities 0 0 0 

Total Number of facilities 0 1* 0 

 
The industrial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.2.2).   
 
C-9.2.4    Monitoring    
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 
For San Diego Regional Board jurisdiction areas, the City of Laguna Hills has no industrial 
facilities under its jurisdiction.  Therefore, no industrial monitoring is required.   
 

Total Number of Industrial 
Facilities  

Number of Facilities that Conducted Water 
Quality Monitoring During the Reporting 
Period 

0 0 
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
 
No Changes were made to the BMP Fact Sheets.  The Fact Sheets are loaded to the City website 
under the Water Quality section.   
 
C-9.2.6    Inspections 
  
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   

Orange County Stormwater Program C-9-4 November 15, 2006 
DAMP Appendix C-9
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The City of Laguna Hills has no industrial facilities under its control; therefore, no inspections 
are warranted. 
 
If new industrial sites are established within the Santa Ana Regional Board’s jurisdiction, the 
City will inspect all of the high priority sites once per year, all medium sites once every two 
years and all low priority sites once per permit cycle.  In addition, if there is evidence of non-
compliance with its municipal code as it pertains to stormwater and urban runoff (see LIP A-
4.0), the City re-inspects the facility once a month at a minimum in order to ensure that they are 
brought back into compliance.  After they are in compliance the facility is inspected once every 
four months for the next calendar year. 
 
If new industrial sites are established within the San Diego Regional Board’s jurisdiction, the 
City of Laguna Hills will inspect the high priority industrial sites annually and the medium and 
low priority sites as needed to determine compliance with its municipal code as it pertains to 
stormwater and urban runoff (see LIP A-4.0). 
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the  
Reporting Period Total Number of Facilities 
High Med Low 

0    
 
The City of Laguna Hills has no industrial facilities under its control; therefore, no inspections 
are warranted.  
 
Watershed Number of 

Facilities Out of 
Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

Total 0 0 
 
The City of Laguna Hills has no industrial facilities under its control.  
 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.   
 
The City of Laguna Hills has no industrial facilities; therefore, no inspections are warranted. 

Orange County Stormwater Program C-9-5 November 15, 2006 
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Watershed Summary 

Watershed 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities 
with  
BMPs Partially 
Implemented 

# Facilities With  
No BMPs  

Total 0 0 0 
 
 C-9.2.8    Enforcement   
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
No enforcement actions were taken against industrial facilities in the City because none exist. 
 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
No reports were made to the Boards for industrial facilities as none exist. 
 
 
C-9.2.10    Training 
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
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C-9.3  Commercial Program (LIP Section A-9.2) 
 
C-9.3.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
Some changes were made to the Organizational Chart. Figure A-2.1 of the LIP is attached as 
Attachment A in section C-2.  
 
C-9.3.2    Inventory  
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 

Orange County Stormwater Program C-9-7 November 15, 2006 
DAMP Appendix C-9

Commercial 
Site/Source 

Total Number 
of Sites by 

Watershed F 

Total Number 
of Sites by 

Watershed J 

Total Number 
of Sites by 

Watershed L 

Total Number 
of Sites 

Automobile 
mechanical repair, 
maintenance, fueling, 
or cleaning 

32 9 5 50 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 

Boat mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 

Equipment repair, 
maintenance, fueling, 
or cleaning 

7 2 0 11 

Mobile 
automobile/other 
vehicle washing 

0 0 0 2 

Automobile (or other 
vehicle) parking lots 
and storage facilities 

0 1 0 1 
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Retail or wholesale 
fueling 

3 3 1 6 

Pest control services 1 0 0 1 
Eating or drinking 
establishments1

27 105 20 225 

Mobile carpet, drape or 
furniture cleaning 

1 0 0 3 

Cement mixing or 
cutting 

1 0 0 1 

Mobile high pressure 
or steam cleaning 

0 0 0 3 

Masonry 0 0 0 2 
Painting and coating 4 2 0 6 
Botanical or zoological 
gardens and exhibits 

0 0 0 0 

Landscaping (and 
hardscape installations) 

0 0 0 0 

Nurseries and 
greenhouses 

2 1 0 3 

Golf courses, parks and 
other recreational 
areas/facilities 

0 0 0 0 

Cemeteries 0 0 0 0 
Pool and fountain 
cleaning 

0 1 1 2 

Marinas 0 0 0 0 
Port-a-Potty servicing 0 0 0 0 
Other sites determined 
to be significant 
contributors 

0 0 0 0 

Sites tributary to 
303(d) water body for 
pollutant generated on 
site 

78* 124* 27* 229* 

Sites within/directly 
adjacent or discharging 
directly to ESA 

0 0 0 0 

Site tributary to and 
within 500 feet of 
ASBS 

0 0 0 0 

Total for all categories  78 124 27 229 

                                                 
1 Information provided by the Orange County Health Care Agency (OCHCA) and Laguna Hills Inspection Staff.  
This number includes food facilities, drugstores, grocery stores etc. 
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*The City of Laguna Hills has determined that all high priority sites are tributary to 303(d) listed 
waterbodies after correspondence with the San Diego Regional Water Quality Control Board.  
These sites are NOT in addition to sites listed in other categories.  See additional explanation 
under the Jurisdictional Summary under C-9.3.5. 
  
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The inventory includes relevant information 
on ownership, size, location, etc.  The updated inventory of businesses is included at the end of 
this section. 
 
C-9.3.3    Prioritizations 
 
The City prioritized the commercial sites as high, medium or low based on their respective threat 
to water quality. Summaries of the commercial prioritizations are provided below: 
 
Jurisdictional and Watershed Summary 

Commercial Facility 
Prioritizations 

Total Number 
of Sites by 

Watershed F 

Total Number 
of Sites by 

Watershed J 

Total Number 
of Sites by 

Watershed L 

Total Number 
of Sites 

Number of high priority 
facilities 

78 124 27 229 

Number of medium 
priority facilities  

0 0 0 0 

Number of low priority 
facilities  

0 0 0 0 

Total Number of 
facilities 

78 124 27 229 

 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP.  
IC24, a fact sheet for wastewater disposal generated by Mobile Businesses and Outdoor 
Activities was developed by the Co-permittees and the County of Orange in FY 05-06.  All of 
the BMP fact sheets are uploaded onto the City’s website.  IC24 has also been added as 
Attachment D to this section.  It will be added as an attachment to the City’s LIP as well.  
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C-9.3.5    Inspections 
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
 
All high priority commercial sites/sources are inspected once during the permit cycle.  Medium 
and low priority sites are inspected on an as needed basis.  The number of inspections completed 
during the current reporting year is presented below.   
 
Jurisdictional Summary 
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Number of Sites /Sources 
Inspected 

Commercial 
Site/Source 

High Med Low 

Total 
Number 
Since 
Permit 
Adoption

% Completed at Time 
of this Report for 
Current Permit Cycle 

Automobile 
mechanical / body 
repair, maintenance, 
fueling, painting or 
cleaning 

26 0 0 46 100% (46/46) 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 100% (0/0) 

Boat mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 100% (0/0) 

Equipment repair, 
maintenance, fueling, 
or cleaning 

5 0 0 9 100% (9/9) 

Mobile automobile or 
other vehicle washing 

0 0 0 0 100% (0/0) 

Automobile (or other 
vehicle) parking lots 
and storage facilities 

1 0 0 1 100% (1/1) 

Retail or wholesale 
fueling 

7 0 0 7 100% (7/7) 

Pest control services 1 0 0 1 100% (1/1) 
Eating or drinking 
establishments1

152 0 0 152* 100% (323/152)* 

Mobile carpet, drape 
or furniture cleaning 

1 0 0 1 100% (1/1) 

Cement mixing or 
cutting 

1 0 0 1 100% (1/1) 
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Mobile high pressure 
or steam cleaning 

0 0 0 0 100% (0/0) 

Masonry 0 0 0 0 100% (0/0) 
Painting and coating 6 0 0 6 100% (6/6) 
Botanical or 
zoological gardens and 
exhibits 

0 0 0 0 100% (0/0) 

Landscaping (and 
hardscape 
installations) 

0 0 0 0 100% (0/0) 

Nurseries and 
greenhouses 

3 0 0 3 100% (3/3) 

Golf courses, parks 
and other recreational 
areas/facilities 

0 0 0 0 100% (0/0) 

Cemeteries 0 0 0 0 100% (0/0)  
Pool and fountain 
cleaning 

2 0 0 2 100% (2/2) 

Marinas 0 0 0 0 100% (0/0) 
Port-a-Potty servicing 0 0 0 0 100% (0/0) 
Other sites determined 
to be significant 
contributors 

0 0 0 0 100% (0/0) 

Sites tributary to 
303(d) water body for 
pollutant generated on 
site 

229** 0 0 229*/** 100% (400/229)*/** 

Sites within/directly 
adjacent or 
discharging directly to 
ESA 

0 0 0 0 100% (0/0) 

Site tributary to and 
within 500 feet of 
ASBS 

0 0 0 0 100% (0/0) 

others 0 0 0 0 100% (0/0) 
Total for all 
Categories 

229* 
 

 
 

 
 

229* 
 

100% (229/229)* 

1 Information provided by the Orange County Health Care Agency (OCHCA) and Laguna Hills Inspection Staff.  
This number includes food facilities, drugstores, grocery stores etc. 
 
*The number of inspections of restaurants exceeded the number of locations; therefore, all 
restaurants in Laguna Hills were inspected at least once by either Laguna Hills Staff or County of 
Orange Health Care Agency Staff.  The percent completed is shown as 100%. 
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**The San Diego Regional Water Quality Control Board has defined the term “tributary to” to 
mean “all areas which connect (via a MS4 system) or that drains directly to a 303(d) water 
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body.”  This definition was given by Regional Board Staff to City Staff during the review of the 
City’s LIP on May 22, 2003.  The City of Laguna Hills is a fully developed city; and as a result, 
has a fully developed municipal separate storm sewer system (MS4).  All flows in the City of 
Laguna Hills., which enter catch basins, will flow to a 303(d) water body.  Therefore, as we now 
understand it, all high priority sites are also 303(d) listed sites.  Therefore, this total is not in 
addition to the other inspections, but rather is the total of the other numbers listed in the table. 
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors present and 
the results of the inspection.  
 
High priority commercial sites in the San Diego Region are inspected on an as needed basis, and 
in the Santa Ana Region are inspected at least once per permit term.  
 
Jurisdictional Summary 
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Commercial Site/Source Number of 
Sites/Sources 
Inspected 

Total Number Since Third 
Permit Adoption 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 

26 46 

Airplane mechanical repair, maintenance, 
fueling, or cleaning 

0 0 

Boat mechanical repair, maintenance, 
fueling, or cleaning 

0 0 

Equipment repair, maintenance, fueling, or 
cleaning 

5 9 

Automobile and other vehicle body repair 
or painting 

0 0 

Mobile automobile or other vehicle 
washing 

0 0 

Automobile (or other vehicle) parking lots 
and storage facilities 

1 1 

Retail or wholesale fueling 7 7 
Pest control services 1 1 
Eating or drinking establishments  152 152 
Mobile carpet, drape or furniture cleaning 1 1 
Cement mixing or cutting 1 1 
Masonry 0 0 
Painting and coating 6 6 
Botanical or zoological gardens and 
exhibits 

0 0 

Landscaping 0 0 
Nurseries and greenhouses 3 3 
Golf courses, parks and other recreational 0 0 
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areas/facilities 
Cemeteries 0 0 
Pool and fountain cleaning 2 2 
Marinas 0 0 
Port-a-Potty servicing  0 0 
Others 0 0 
Total for all categories for current 
reporting year 

205 
 

229 
 

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
45 45 

 
The number of facilities out of compliance includes all of the commercial facilities inspected by 
the City Authorized Inspector as well as the Orange County Health Care Agency. 
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watersheds 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

Total 160 45  
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors present and 
the results of the inspection.  
 
All restaurants in the City of Laguna Hills were inspected by the Orange County Health Care 
Agency. 
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C-9.3.7    Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted Water Quality Ordinance Title 5-36, and the countywide 
accompanying Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # 
Education
al Letters 

# Notice of 
Noncompliance 

# 
Administrative 

Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

F 1 2 0 0 0 
J 3 1 0 0 0 
L 0 0 0 0 0 

 
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 
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C-9.3.9    Training and Outreach 
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
 
 
C-9.4  Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
Some changes were made to the Organizational Chart. Figure A-2.1 of the LIP is attached as 
Attachment A in section C-2.  
 
C-9.4.2    Inventory  
 
The City of Laguna Hills has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
 
A summary of the City of Laguna Hill’s current residential inventory is provided in the table 
below.   
 

**The City of Laguna Hills has determined that all residential sites are tributary to 303(d) listed 
waterbodies after correspondence with the San Diego Regional Water Quality Control Board.  
See section C-9.3.5 for a complete explanation. 
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Watershed 
 

Total Residential 
Land Use Area  

(Acres) 

Total Residential 
Land Use Area  

Adjacent or 
Discharging 

Directly to an ESA 
(Sq. miles) 

Tributary to 
303(d) Listed 
Watershed** 

For all watersheds:  
F, J, & L 
(Breakdown by watershed 
is unavailable.) 

2781 acres  
(4.345 square miles)

75 acres (estimated) 
(0.12 square miles) 

2781 acres 
(4.345 square miles)

Total 
2781 acres 

(4.345 square miles)
75 acres (estimated) 
(0.12 square miles) 

2781 acres 
(4.345 square miles)
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C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP.  All of the 
Residential fact sheets are uploaded onto the City website as well. 
 
C-9.4.4    Enhanced Implementation 
 
As mentioned above, 4.345 square miles of residential areas were identified for enhanced 
implementation.  The steps taken by the City to minimize the impact of these residential areas to 
surrounding ESAs are outlined in the LIP.  The table below summarizes the activities that were 
accomplished during the current reporting year.  
 
Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 
 
The City of Laguna Hills has identified the following residential areas for enhanced 
implementation as areas within 200 feet of an ESA.  These areas include the following: 
 

1. Christina Court properties 
2. Georgia Sue Drive properties 
3. Clarington Park, City owned 
4. Clarington Drive properties 
5. Indian Creek Condos (HOA) 
6. Indian Hill Town homes (HOA) 
7. Aspen Creek Condos (HOA) 

 
The City identified minimum BMPs and constituents of concern for Environmentally Sensitive 
Areas in its November 15, 2003 Technical Report to the San Diego Regional Water Quality 
Control. 
 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
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The City of Laguna Hills tracks water pollution complaints under the ID/IC program and 
provides a summary of the number of complaints received and the source area associated with 
the complaint (e.g. commercial business, resident, etc.) as a part of the ID/IC PEA report.   Based 
on the ID/IC PEA report, pollution complaints/incidents were associated with residential areas 
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during the current reporting year.  The following table provides a breakdown of the water 
pollution complaints/incidents received associated with residential activities 
 
 
Watershed Summary 

Watershed 
Auto 

Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 

Care 

Disposal 
of Pet 

Wastes 

Disposal 
of Green 

Waste 

Household 
Hazardous 

Waste 
F 0 3 0 0 0 0 0 
J 0 8 0 0 0 0 0 
L 0 1 0 0 0 0 0 
 
C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

F 1 2    
J 3 11    
L 1 0    
Total 5 13 0 0 0 

 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and distribution 
of brochures, posters, fact sheets, posting information on the City’s webpage etc.    
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
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C-9.5 CIA/HOA Program (LIP Section 9.4) 
 
C-9.5.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
Some changes were made to the Organizational Chart. Figure A-2.1 of the LIP is attached as 
Attachment A in section C-2.  
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of the 
Annual Progress Report submittal.   
 
At this time, no updates to the CIA/HOA inventory is warranted.  No new developments have 
been built as the City is already built out.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
C-9.5.4    Enhanced Implementation 
 
The City of Laguna Hills has identified the following residential areas for enhanced 
implementation as areas within 200 feet of an ESA.  These areas include the following:  
 

1. Christina Court properties 
2. Georgia Sue Drive properties 
3. Clarington Park, City owned 
4. Clarington Drive properties 
5. Indian Creek Condos (HOA) 
6. Indian Hill Town homes (HOA) 
7. Aspen Creek Condos (HOA) 

 
The City identified minimum BMPs and constituents of concern for Environmentally Sensitive 
Areas in its November 15, 2003 Technical Report to the San Diego Regional Water Quality 
Control. 
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C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.     
 
No enforcement actions directly against CIA/HOAs within the City’s jurisdiction took place 
within this reporting period. 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Total 0 0 0 0 0 
 
C-9.5.6    Outreach and Training 
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
 
C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable.  
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No program modifications were made in FY 2005-2006. 
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Section C-9 Attachment A: 
 

 CITY OF LAGUNA HILLS  
CERTIFICATE OF USE & OCCUPANCY (C of U O) ISSUED  

BETWEEN JULY 1, 2005 & JUNE 30, 2006 –  
For Tracking the Changes in Businesses in Existing Commercial 

Complexes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0031963



Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
07/07/2005 2005-0574 Body Comfort Acupuncture

27001 Moulton Pkwy Ste A201
Hyun Shik Shin No 07/08/2005
643-5070

07/19/2005

06/22/2005 2005-0533 European Psychic Crystals
25272 McIntyre St Ste B

Virginia Costello No 07/12/2005
768-6964

08/05/2005

07/20/2005 2005-0623 A Accelerated Traffic School
23141 Verdugo Dr Ste 101

Maurice Rayford No 07/26/2005
888/303-7233

08/05/2005

05/12/2005 2005-0389 Mark Jason, M.D.
25411 Cabot Rd Ste 112

Mark Jason, M.D. No 07/29/2005
364-5119

08/05/2005

07/26/2005 2005-0644 Friends by Isaac
24155 LH Mall Ste 1240

Joshua Kim No 08/03/2005
714/720-6499

08/05/2005

08/05/2005 2005-0688 HR Advisors Inc
25411 Cabot Rd Ste 212

Edward Peterson No 08/09/2005
497-7329

08/22/2005

08/22/2005 2005-0731 Amtren Corporation
23046 ADL Carlota Ste 600

John Hu No 08/23/2005
282-5022

n/a-office o

06/30/2005 2005-0541 Carno & Peters, LLP
24031 El Toro Rd Ste 220

Anna M Carno Yes 08/24/2005
540-0320

n/a-office o

05/25/2005 2005-0449 Smiling Nails
23028 Lake Forest Dr Ste B

Tho Thi Tran No 07/27/2005
837-3367

08/25/2005

07/12/2005 2005-0676 Quest Diagnostics
24022 Calle de la Plata Ste 475

Susan Cowden Yes 08/26/2005
818/758-6623

08/09/2005

07/07/2005 2005-0575 Cranberry Manor
23531 Ridge Route Dr Ste C

Bradley Weinholtz No 09/02/2005
586-1329

08/05/2005

08/18/2005 2005-0721 Forefront International Inc
24155 LH Mall Kiosk K109

Masango Mahlahla No 09/16/2005
561/635-1509

n/a

09/09/2005 2005-0805 Cingular Wireless
24155 LH Mall Kiosk K800

Jacob Kulik No 09/12/2005
425-1300

n/a

09/13/2005 2005-0764 Angel's Charm
24155 LH Mall Cart C12

Cecile Albano No 09/13/2005
714/651-2518

n/a

Friday, September 22, 2006 Page 6 of 9
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09/28/2005 2004-0815 Gill Appliance Corp dba The Maytag Store

24251 ADL Carlota
Thomas Gill No 09/28/2005
548-9573

01/27/2004

02/03/2005 2004-1224 Big Lots
23641 Moulton Pkwy

Brett Southern Yes 07/27/2005
800/877-1255

09/28/2005

06/01/2005 2005-0484 Nuts & Brew
26548 Moulton Pkwy Ste K

Jeffrey Fredrickson No 09/27/2005
714/306-6258

09/28/2005

11/09/2004 2004-1139 Mail Place & Errand Services
25381 Alicia Pkwy Ste G

Massiel Galla No 11/23/2004
855-4753

10/04/2005

04/18/2005 2005-0310 Ehab Hanna, M.D.
23961 CDL Magdalena Ste 424

Ehab Hanna No 07/12/2005 10/04/2005

05/19/2005 2005-0490 Advance Occupational & Hand Therapy Cent
23412 Moulton Pkwy Ste 120

Ross Rezaei No 09/15/2005
462-9802

10/04/2005

06/21/2005 2005-0528 Everyone Has Potential, Inc. DBA Pinnacle P
25283 Cabot Rd Ste 104

Robert Salvaggio No 07/18/2005
495-0772

10/04/2005

09/02/2005 2005-0786 Laguna Hills Sandwich
23011 Moulton Pkwy Ste G2

Soom Ae Park No 09/12/2005
768-5663

10/04/2005

09/09/2005 2005-0804 Lovely Nails
25594 Alicia Pkwy

Nguyen Hai No 09/12/2005
768-8523

10/04/2005

10/03/2005 2005-0893 Lakeview Day Spa Inc
23412 Moulton Pkwy Ste 230

Julee Lamb No 10/06/2005
455-0888

n/a-subleas

07/25/2005 2005-0572 The Heritage Escrow Company
24031 El Toro Rd Ste 201

Peggy Thompson No 10/11/2005
581-3067

08/05/2005

10/11/2005 2005-0903 Shanti Orange County
23181 Verdugo Dr Ste 101

Sarah Kasman No 10/26/2005
452-0888

10/25/2005

10/11/2005 2005-0904 Irene's Story
24155 LH Mall Ste 1760

Jee Kyoung Choi No 10/26/2005
583-1892

10/25/2005

08/24/2005 2005-0726 McWilliams Financial Corp
24031 El Toro Rd Ste 304

Vinell McWilliams Yes 10/31/2005
588-0629

10/04/2005

Friday, September 22, 2006 Page 7 of 9
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01/21/2004 2004-0122 Malek Trading Corp/Exotic Furniture

23052 Lake Forest Dr Ste E2
Tayeba Salhi Yes 09/09/2004
951-9501

11/07/2005

04/26/2005 2005-0336 Nagy's Auto Sales
22982 La Cadena Dr Ste 224

Ferenc Nagy No 04/28/2005
714/713-2789

11/07/2005

08/22/2005 2005-0732 Milano Home Furnishings
24155 LH Mall Ste 1500

Ali Llysal No 08/30/2005
586-5542

11/07/2005

11/03/2005 2005-0967 A&M Biomedical Inc
23042 Alclade Dr Ste A

Melissa Fontes Yes 11/07/2005
833-8255

10/11/2005

02/23/2005 2004-1276 O Spa
25401 Alicia Pkwy Ste C

Tom Norris Yes 11/08/2005
376-6358

03/21/2005

10/27/2005 2005-0943 Sandwich Plus
23422 Peralta Dr Ste E

Tae Won Kim No 11/09/2005
951-3227

11/07/2005

10/14/2005 2005-0834 J&S Healthy Arts Center
24953 PDV Ste 2A

Hong Xian No 10/14/2005
951-8882

11/10/2005

10/14/2005 2005-0916 G & A Flooring
25401 Alicia Pkwy Ste B

Cesar Valladares No 11/11/2005
448-0621

10/25/2005

07/05/2005 2005-0566 JDLC Corp dba Cajun Café and Grill
24155 LH Mall Ste 2320

John Chung No 08/11/2005 11/14/2005

06/03/2005 2005-0470 D&C Home Goods
23010 Lake Forest Dr Ste D

Nahid Asemanfar No 09/12/2005
458-0700

11/14/2005

10/19/2005 2005-0925 Allen Chiropractic D.C.
23161 Mill Creek Dr Ste 110

Michael D. Allen DC No 10/26/2005
855-9629

11/14/2005

06/29/2005 2005-0609 Diversified Counseling Services Inc.
23185 La Cadena Dr Ste 102

Michael McCord No 11/21/2005
455-0744

08/05/2005

10/10/2005 2005-0929 South Lake Mortgage Capital
24422 ADL Carlota Ste 120

Brett Floyd No 11/22/2005
462-9990

n/a-office

11/29/2005 2005-1033 Care Plus Nursing Services, Inc
22921 Triton Way Ste 124

Carl Buffa No 12/01/2005
600-7194

n/a-office

Friday, September 22, 2006 Page 8 of 9
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07/27/2005 2005-0675 Dinner Time Made Easy Inc

25260 La Paz Rd Ste L
Ray Collins Yes 12/02/2005
922-9570

12/05/2005

03/15/2005 2005-0222 Elegant Creations
24155 LH Mall Ste 1140

Kayshkl Patel No 12/15/2005
206-0725

03/30/2005

03/09/2005 2005-0132 Kiddie Academy of LH
25261 Paseo de Alicia

Thauuja Parapitiua Yes 12/20/2005
689-5025

07/2005

10/17/2005 2005-1018 Family Wellness Chiropractic Center
25401 Cabot Rd Ste 107

Jaromia J. Lashbrook No 12/21/2005
951-1558

12/07/2005

12/18/2005 2005-1085 Jeremy Kirby
25251 Paseo de Alicia Ste 200

Jeremy Kirby No 12/21/2005
800/871-9288

n/a-office
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Certificate of Use  Occupancy 2006
Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
08/19/2005 2005-0725 C2 Reprographics

23331 Peralta Dr Ste 1
Debra Tiberi Yes 11/22/2005
714/545-2743

01/03/2006

12/27/2005 2005-1096 Hello Nail Spa
25401 Alicia Pkwy Ste F

Nam Huyna No 12/28/2005
678-3678

01/03/2006

12/16/2005 2005-1081 Housecall Doctors Med Group
22921 Triton Way Ste 125

Marsha Vinn No 12/20/2005
366-1053

01/03/2006

12/19/2005 2005-1082 OC Physicians Hearing Services
24411 Health Center Dr Ste 370

John Coleman No 12/20/2005
364-4361

01/03/2006

12/19/2005 2005-1083 The Cough Center
24411 Health Center Dr Ste 370

Brian M Levine MD No 12/20/2005
388-5800

01/03/2006

05/24/2005 2005-0426 D & V Exercise Inc
27001 Moulton Pkwy Ste 106

Dorothy J. Olivas No 11/21/2005
362-0100

01/03/2006

09/13/2005 2005-0810 Suddenly Slimmer of CA
24881 Alicia Pkwy Ste B

Hara Maderich No 09/20/2005
588-9727

01/03/2006

06/01/2005 2005-0376 Magic Software Enterprises Inc
23046 ADL Carlota Ste 300

Oren Inbar Yes 09/14/2005
250-1718

01/03/2006

10/12/2005 2005-0899 Easy Life Furniture Inc
23401 ADL Carlota Ste B&C

Jimmy Hsieh Yes 01/09/2006
829-0621

01/03/2006

08/23/2005 2005-0733 Eberle Chiropractic
23276 South Pointe Dr Ste 110

Robert S Eberle Yes 12/29/2005
770-5052

01/09/2006

12/16/2005 2005-1087 Luz Alimario-Pedroza DDS PC
25381 Alicia Pkwy Ste R

Luz C. Alimario-Pedr No 12/21/2005
586-2828

01/03/2006

07/18/2005 2005-0614 Home Care-Giver Services
23121 Plaza Pointe Dr Ste 106 & 107

Mark C. Wells No 01/18/2006
855-4974

08/05/2005

11/21/2005 2005-0849 DJ Massage
24401 Ridge Route Dr Ste A108

Bai He Ding Yes 01/24/2006
626/272-2828

n/a-office
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
04/26/2005 2005-0229 Chloe Accessories

24155 LH Mall Ste 1750
Peter Kim Yes 01/26/2006
562/713-8255

05/31/2005

11/29/2005 2005-1027 LA Nails
26548 Moulton Pkwy Ste C

Sonny Chung No 01/26/2006
448-8149

12/07/2005

01/24/2006 2006-0069 William D Parks DDS Inc
23521 PDV Ste 112

William D Parks No 01/30/2006
586-1127

01/27/2006

02/09/2006 2006-0138 Body Jewelry and Sterling Silver
24155 LH Mall Cart C-05

Mohammad Hossain No 02/09/2006
770-2588

n/a-cart

08/30/2004 2004-0939 Senior Care Medical Associates Inc
23521 PDV Ste 108

Cary Stewart No 02/16/2006
458-5550

10/07/2004

01/09/2006 2006-0010 Balance Solutions P.T.
24012 CDL Plata Ste 300

Sapan Palkhiwala No 02/21/2006
340-6927

02/08/2006

11/14/2005 2005-0981 Mahshid Farhoumand DDS
23024 Lake Forest Dr Ste A

Mahshid Farhouman Yes 02/23/2006
278-0899

01/03/2006

11/18/2005 2005-0957 Orange County Clerk-Recorder
24031 El Toro Rd Ste 105 & 310

Doug Wilson Yes 02/24/2006
714/834-2248

n/a-office

02/16/2006 2006-0155 Laguna Hills Mall Cinemas
24155 LH Mall Ste 1340

Atul Desai No 03/03/2006
768-6564

03/06/2006

01/17/2006 2006-0108 Sedona Staffing Services
25401 Cabot Rd Ste 113

Marius Olson No 02/28/2006
770-5980

03/02/2006

02/17/2006 2006-0159 Cris Durghinescu DDS
24953 PDV Ste 3C

Cris Durghinescu No 02/22/2006
837-7112

03/02/2006

07/27/2005 2005-0651 Maki-Yaki Express
24401 Ridge Route Dr Ste 102A

Dong-Kee Rhee No 08/02/2005
837-4545

03/07/2006

02/28/2006 2006-0186 CRS Installations
23011 Moulton Pkwy Ste E-7

Ronald Langer No 03/07/2006
800/968-8013

03/09/2006

02/21/2006 2006-0164 Playbooks, Inc.
23232 Peralta Dr Ste 112

Dianna Cleveland No 03/07/2006
595-4744

03/09/2006
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
02/21/2006 2006-0165 Innovative Tracking Solutions Corp

23232 Peralta Dr Ste 112
Dianna Cleveland No 03/07/2006
595-4739

03/09/2006

02/21/2006 2006-0166 Invamax Corp
23232 Perlata Dr Ste 112

Lee Namisniak No 03/07/2006
595-4739

03/09/2006

11/29/2005 2005-0970 Edible Arrangements
26548 Moulton Pkwy Ste J

Katherine Herbert Yes 03/13/2006 12/07/2005

12/13/2005 2005-0978 After Hours Formalwear
24155 LH Mall Ste 1650

Archie Dishman Yes 03/14/2006
770/448-8381

01/05/2006

08/16/2005 2005-0670 Villa Roma Market & Deli
25254 La Paz Rd Ste B

Victor Moya Yes 03/15/2006
949/683-4743

08/22/2005

08/30/2005 2005-0760 California Silk Plant Company Inc
24321 ADL Carlota Ste 5 &6

Mattie & Joseph Seiw No 03/23/2006
949/476-6136

10/04/2005

03/03/2006 2006-0199 Countrywide Home Loans Inc
23010 Lake Forest Dr Ste C

Macrina De Guzman No 03/06/2006
949/716-4000

03/23/2006

03/10/2006 2006-0215 Discount Sports Nutrition
24351 ADL Carlota Ste 11

Mitch Bradley No 03/17/2006
949/495-3109

03/23/2006

03/10/2006 2006-0214 Oriental Tradition Décor
25292 McItyre St Ste C2

Dou Lan Chau No 03/21/2006
949/308-7721

03/23/2006

03/14/2006 2006-0224 Senior Clincal Trials, Inc.
23521 Paseo de Valencia Ste 311

David R. Diaz No 03/21/2006
949/588-0909

03/23/2006

01/18/2006 2006-0037 Triton Relax Center
22941 Triton Way Ste 142

ShuangYan Tong Yes 03/27/2006
714/588-8199

01/26/2006

03/08/2006 2006-0208 Krystal Capital Mortgage Group
23151 Verdugo Dr Ste 201

Larry L. Smith No 03/29/2006
273-6225

n/a-office

03/28/2006 2006-0269 Law offices of Mark A. Kompa
23113 Plaza Pointe Sre Ste 110

Mark A. Kompa No 03/29/2006
600-7800

n/a-office

06/06/2005 2005-0372 Hot Off The Grill
25252 La Paz Rd

George Stavros Yes 12/28/2005
714/580-6243

04/06/2006

Friday, September 22, 2006 Page 3 of 7
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
03/05/2006 2006-0301 Shoreline Lending

23041 ADL Carlota Ste 200
Lori Schoenlaub No 04/06/2006
949/273-6780

n/a-office

09/22/2005 2005-0848 Gregory Beam & Associates Inc.
23113 Plaza Pointe Dr Ste 100

Gregory B. Beam No 10/04/2005
598-5800

04/10/2006

03/31/2006 2006-0283 Rolland
24155 LH Mall Ste 2360

Chan Shin No 04/03/2006
206-9818

04/10/2006

03/22/2006 2006-0249 Lucy Wang Acupuncture Herbal Healing Cen
23151 Verdugo Dr Ste 200

Ruiha Wang No 04/10/2006
322-2838

04/10/2006

10/05/2005 2005-0895 X.O. Home Design Center
24731 Alicia Pkwy Ste A

Hossein Sabzevarian No 04/13/2006
707-8080

04/10/2006

05/16/2005 2005-0399 Life Uniform
24155 LH Mall Ste 1638

Jerry Hopkins No 04/18/2006
577-7974

08/05/2005

04/06/2006 2006-0306 Acris Solutions, LLC
23046 ADL Carlota Ste 653

Richard A Johnston No 04/18/2006
866/284-3261

04/10/2006

04/14/2006 2006-0324 Mabry Miller & Hunt Staffing
23232 Peralta Drive, Suite 106

Dana Hunt No 04/18/2006
855-6979

n/a-office

04/05/2006 2006-0300 A+ Body and Foot Care
25272 McIntyre Ste J

QuiYuz Jiao No 04/20/2006
626/318-9320

04/10/2006

12/19/2005 2005-1086 Kevin Jewelers
24155 LH Mall Ste 1170

Kevin Bral No 04/26/2006
213/622-8900

01/03/2006

05/02/2006 2006-0379 Auto World
22982 La Cadena Dr Ste 2

Mostafa Ahmed Alha No 05/03/2006
273-0239

05/08/2006

02/13/2006 2006-0112 OpenSided MRI of O.C.
23521 PDV Ste 114, 113, B-10

Jorge De La Torre Yes 05/12/2006
587-0093

03/09/2006

05/11/2006 2006-0400 South Coast Mortgage Group
25251 Paseo de Alicia Ste 200

Patrick A. Bagdasaria No 05/15/2006
699-3448

n/a-office

03/07/2006 2006-0200 The Flame Broiler TRBK
22972 Moulton Pkwy Ste 103

Ralph Bautista-Brock Yes 05/18/2006
916-216-2733

03/23/2006
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
05/01/2006 2006-0374 First Title Realty Inc

25260 La Paz Rd Ste F
David Parker No 05/24/2006
588-7000

05/15/2006

02/03/2006 2006-0131 Sola-lite of Orange County
23012 Del Lago Dr Ste B

Tina Cormany No 06/02/2006
714/835-8391

03/09/2006

04/17/2006 2006-0419 US Storage Centers - Laguna Hills
23370 Moulton Pkwy

Barry Hoeven No 06/02/2006
472-8989

05/31/2006

05/31/2006 2005-0458 Melissa's Nails Spa
26548 Moulton Pkwy Ste C

Huy Nguyen No 06/02/2006
448-8149

06/02/2006

10/17/2005 2005-0918 Mobile Tron, LLC
24155 LH Mall, Kiosk K-150

Suresh Sachdeva No 06/07/2006
753-1100

n/a-kisok

06/12/2006 2006-0482 Edward Kensic Registration Service
23547 Moulton Pkwy Ste 203

Edward Kensic No 06/21/2006
768-2993

n/a-office

06/20/2006 2006-0516 George K. Shahinian, M.D., Inc.
23521 PDV Ste 108 (Sublease)

George Shahinian, M No 06/22/2006
916-0022

06/21/2006

06/21/2006 2006-0518 Appraisal123.com, Inc.
23046 ADL Carlota Ste 299

Raymond Watts No 06/22/2006
877/562-4232

n/a-office

08/29/2005 2005-0757 Sonus USA, Inc.
23595 Moulton Pkwy Ste C

Marie Hepola No 10/12/2005
587-9935

06/29/2006

06/08/2006 2006-0472 PinnacleOne, Inc.
23422 Mill Creek Dr Ste 125

Gary Cooley No 06/29/2006
854-5237

06/20/2006

06/19/2006 2006-0534 Autism Interventions and Resources
23121 Verdugo Dr Ste 204

Anahita Renner No 06/30/2006
457-9203

n/a-office

01/15/2006 2006-0322 Mike Carlier Machining
23342 South Pointe Dr Ste J

Mike Carlier No 04/28/2006
916-7260

07/03/2006

07/05/2006 2006-0157 Cycle Gear, Inc.
23052 Lake Forest Dr Ste A2

Stuart Shicoff Yes 07/05/2006
707/747-5053

06/20/2006

04/06/2006 2006-0210 Laser it! Cosmetics
24881 Alicia Pkwy Ste G

P. Attaii, MD Yes 07/06/2006
707-5273

04/10/2006

Friday, September 22, 2006 Page 5 of 7

0031972



Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
06/13/2006 2006-0490 A&R Pharmacy, Inc. dba Moulton Plaza Phar

23665 Moulton Pkwy Ste A
Chandrakant Hasolka No 06/22/2006
768-3784

07/10/2006

06/27/2006 2006-0532 Richmont Corporation
23330 Mill Creek Dr Ste 100

Richard Bracamonte No 06/28/2006
859-6199

07/11/2006

01/08/2006 2006-0040 Mission printing Co., Inc.
23561 Ridge Route Dr Ste O

William P Exner, Jr. No 07/11/2006
600-7565

01/26/2006

09/15/2005 2005-0826 Pacific Cardiovascular Associates
24012 Calle de la Plata Ste 150

Yes 06/16/2006
837-1578

07/13/2006

01/01/2006 2006-0017 Legal Assistance Center
24401 Ridge Route Dr Ste A104

Roland D. Ortiz No 07/13/2006
462-3132

04/10/2006

01/23/2006 2006-0065 Dynamic Rehabilitation
23232 Peralta Dr Ste 201

Joseph R. Elumba No 07/14/2006
300-3423

01/26/2006

07/12/2006 2006-0573 Memory Center of Orange County
23521 Paseo de Valencia Ste 311

Kent Peppard, Ph.D. No 07/17/2006
714/734-3448

07/18/2006

05/26/2006 2006-0445 Laguna Used Car Sale
25260 La Paz Rd Ste 3D

Alireza Nikoomanesa No 06/07/2006
310/666-4384

06/20/2006

04/09/2004 2005-0547 O.C. Cheer Gym/C.A. Quake All-Starts
23231 Vista Grande

Rhonda Durham Yes 10/24/2005
859-6224

07/25/2006

06/30/2006 2006-0551 Aliso Health and Pilates Center
27001 Moulton Pkwy Ste A102

Katherine Platt No 08/08/2006
714/225-1634

07/12/2006

11/09/2005 2005-0979 Labor Ready
25461 Alicia Pkwy Ste B

Tim Murray No 08/09/2006
609-0291

04/10/2006

03/14/2006 2006-0081 Amir S. Mohseni, DDS, Inc.
25431 Cabot Rd Ste 205

Amir S. Mohseni Yes 08/10/2006
597-0020

03/23/2006

06/23/2006 2006-0530 Shine Home Care & Nursery Registry
23152 Verdugo Dr Ste 110

Hideharu Kobayashi No 08/11/2006
707-1178

07/12/2006

11/29/2005 2005-1031 Villa Roma Restorante
25254 La Paz Rd Ste A

Victor Moya No 12/05/2005
454-8585

08/15/2006
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
04/10/2006 2006-0312 Hello Nail & Spa

25401 Alicia Pkwy Ste F
Chau Chang No 04/11/2006
583-1887

08/15/2006

03/31/2006 2006-0038 Victoria's Secret #585
24155 LH Mall Ste 1220

David Heck Yes 08/10/2006
770-2811

08/15/2006

06/13/2006 2006-0488 Final EEE! Wide Shoes
23010 Lake Forest Dr Ste D

Robert Cote No 08/11/2006
716-2405

08/15/2006

08/07/2006 2006-0277 Vito's Pasticceria Italiana
25401 Alicia Pkwy Ste D

Jeff Slamal No 08/24/2006
718-3320

04/03/2006

08/06/2006 2006-0648 Alicia Valencia Eyecare Cetner
25401 Alicia Pkwy Ste E

Randall R. Alessi OD No 08/29/2006
951-8001

08/31/2006

07/08/2005 2005-0577 Ribs on the Run
24881 Alicia Pkwy Ste C

Gurdeep Kaur Bedi No 08/30/2006
380-7427

08/31/2006

08/24/2006 2006-0733 Small, Henstridge, Cabodi & Pyles LLP
25411 Cabot Rd Ste 202

Robert Henstridge & No 08/30/2006
364-3700

08/31/2006

01/10/2006 2006-0013 The Great Steak & Potato Co.
24155 LH Mall Ste 2330

Kyungim Choo No 08/31/2006
707-3124

08/31/2006

06/07/2006 2006-0470 New Edition…For Living
23461 Ridge Route Dr Ste A&B

Bach Yen Tran & Kha No 09/05/2006
909/919-3831

06/20/2006

09/06/2006 2006-0477 Newport Audiology Centers
24012 CDL Plata Sre 215

Laura A. Smallen Yes 09/06/2006
720/385-3776

09/07/2006

08/30/2006 2006-0755 Psychological Offices of Susan L. Kaplan Ph
23521 PDV Ste 311

Susan L Kaplan, PhD No 09/11/2006
559-0816

09/11/2006

03/15/2006 2006-0232 Saddleback Valley Tailoring
23547 Moulton Pkwy Ste 200

Socorro Galvan No 09/12/2006
951-8776

03/23/2006

04/28/2006 2006-0369 Far Below Retail
22692 Granite Way Ste A

Bryce Ball No 09/18/2006
581-1621

06/20/2006

08/29/2006 2006-0745 Sundance Home Furnishings Inc
23052 Lake Forest Dr Ste D1

Joel Wheeler No 08/31/2006
206-9167

09/19/2006
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ORANGE COUNTY HEALTH CARE AGENCY INSPECTIONS IN 
THE CITY OF LAGUNA HILLS 

 
PERIOD BETWEEN JULY 1, 2005 & JUNE 30, 2006 
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Orange County Health Care Agency Food Facility Inspections

 July 1, 2005 to June 30, 2006

CITY # of Routine Inspections CITY # of NPDES Observations
LAGUNA HILLS 323 LAGUNA HILLS 20
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Section C-9 Attachment C: 
 

 INSPECTIONS AND ISSUED NOTICES  
BETWEEN JULY 1, 2005 and JUNE 30, 2006 
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City of Laguna Hills Inspections and Issued Notices 
July 1st 2005 – June 30th 2006 

 
 
Administrative Notices issued to Businesses / Residents 
Notices of Non Compliance: 
 
8-19-05 
24012 Avenida De La Carlota # C 
Prohibited discharge. Owners and workers directed not to wash floors down the street 
into the storm drain. 
 
9-13-05 
24452 Health Center Drive 
Prohibited discharge. Owner directed to educate workers and not to discharge into storm 
drain. 
 
9-14-05 
23261 Del Lago Drive # 10 
Prohibited discharge. Owner advised to retain all wash water. 
 
10-12-05 
23282 Peralta 
Prohibited discharge. Business owner was directed to clean a spill leading to his business. 
He took a proactive response and cleaned up the spill. 
 
11-02-05 
25091 W. Sunset Place 
Prohibited discharge. Contractor directed to capture paint and to never discharge wash 
water or paint to the gutter. 
 
11-02-05 
25091 W. Sunset Place 
Prohibited discharge. Homeowner directed to never allow any wash water to enter the 
storm drain.  
 
11/2005 
25792 Dillon Road 
The Water Quality Inspector observed the silt fence along the perimeter of the property 
was inadequate.  The Contractor was advised to restore the silt fencing.   

 
03-07-06 
24971Sunset Place East 
Prohibited discharge. Worker was directed to contain all wash water. 
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02-15-06 
La Cadena, east of Del Lago Drive 
Prohibited discharge. Worker was directed to contain all wash water. 
 
06-02-06     
25901 White Alder Lane 
Homeowner had cleaned pool and was discharging pool material into the gutter.  City 
Staff prohibited the discharge and advised cleaning the material from the gutter.  The 
material was cleaned in 2 hours.  A Notice of Non-Compliance report as well as water 
quality educational pamphlets were issued to the homeowner.  
 
06-12-06 
22912 El Pacifico 
Employee had emptied mop bucket into the parking lot.  City Staff prohibited the 
discharge and advised owner to clean the discharge and dispose of it into the sewer.  The 
discharge was cleaned up.  A Notice of Non-Compliance was issued to the Business 
Owner. 
 
06-26-06 
26106 Buena Vista 
Contractor was cleaning construction equipment down the gutter.  City Staff prohibited 
the discharge and had the contractor clean the discharge.  A Notice of Non-Compliance 
was issued to the Contractor. 
 
07-19-06 
El Pacifico Road 
City Staff observed a mobile detailer discharging prohibited discharge of wash water 
down the street.  The wash water was promptly vacuumed and contained.  A Notice of 
Non Compliance was issued. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0031979



Site Inspections, Existing Development and Construction Sites where BMP’s 
or BMP modifications were recommended 
 
 
12/01/2005 
25501 Sarita Drive 
The Water Quality Inspector observed discolored water in the gutter.  It was found that 
granite counter top was being fabricated in the street.  The Inspector had contractor 
contain waste from wet saw and clean up gutter.  Educational pamphlets were issued to 
the Contractor to implement BMP’s and the homeowner was informed of the violation 
 
02/15/2006 
26082 Red Corral Road 
The Water Quality Inspector observed the Contractor storing construction material , trash 
and debris along the sidewalk and the street.  The violation was recorded with several 
pictures.  A correction notice was issued to the Contractor and the homeowner was 
informed of the violation.  A Construction Runoff Guidance Manual was given to the 
Contractor and follow up inspections were completed. 
 
03/08/2006 
24451 Health Center Drive 
The Water Quality Inspector observed that SWPPP was not being followed correctly.  
The inspector went over the plans with the contractor.  A correction notice was issued 
and follow up inspections were completed. 
 
04/04/2006 
25250 La Paz Road 
The Water Quality Inspector conducted inspections for the interior construction.  
Inspector observed the grease interceptors would not handle grease from kitchen.  A 
correction notice issued to the contractor, requiring plans to be submitted to the Water 
District.  Follow up inspections completed. 
 
04/12/2006 
23701 Moulton Parkway 
Water quality Inspector performed restaurant inspections after receiving the Retail Food 
Facility Report.  There was a trash bin enclosure violation at this site.  The Inspector had 
a discussion with Manager.  Educational pamphlets to implement BMP’s and keep the lid 
closed were provided and follow up inspections completed. 
 
04/13/2006 
23052 Lake Forest Drive 
The Water Quality Inspector visited sites for trash bin enclosure violation.  Discussed 
issue with the Manager. Educational pamphlets to implement BMP’s and keep the lid 
closed were provided and follow up inspections completed. 
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04/20/2006 
23342 South Pointe Dr. Suite J 
A Certificate of Use and Occupancy inspection was completed for machine shop.  Water 
Quality Inspector observed there was no waste/recycle bin for metal waste.  A correction 
notice was issued.  Educational pamphlets to implement BMP’s were provided and 
follow up inspections completed. 
 
04/20/2006 
Horseshoe Circle 
Water Quality Inspector observed concrete driveway being saw cut with hose running to 
the gutter.  Photos were taken and recorded.  A correction notice was given to the 
Contractor along with educational BMP pamphlets.  Follow up inspection completed. 
 
05/13/2006 
Peralta and Alcalde Dr. 
While performing inspections, the Water Quality Inspector observed mobile detail / car 
wash washing cars along the curbside. Took photos and recorded violation. A verbal 
warning was given to the business owner along with educational pamphlets to implement 
BMP’s for his business. 

 
11/01/2005 
25792 Dillon Road 
The City Inspector conducted several inspections at this residential construction site.  
Water Quality requirements are being observed and the contractor is being required to 
implement all necessary BMP’s. 
 
04/05/2006 
25511 Indian Hill Lane 
City Staff received a complaint about a parking lot being steam cleaned to the storm 
drain.  The City Inspector observed cleaning process and stopped the work.  A correction 
notice was given to the contractor.  Water quality educational pamphlets were provided.  
Follow up inspections completed.   
 
04/11/2006 
25331 Gallup Circle 
The City Inspector observed the contractor had stored construction material, trash and 
debris on the sidewalk and the street.  A correction notice was issued and photos were 
taken.  The homeowner was informed of the violation.  A Construction Runoff Guidance 
Manual was given to the contractor. Follow up inspections completed.  
 
04/27/2006 
25202 Cabot Road 
The City Inspector was scheduled for an inspection of an addition and remodel of a 
restaurant.  The Inspector found trash, debris, and portable toilets being stored in the 
parking lot with no BMP’s in place.  Photos were taken and the contractor was instructed 
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to submit a new BMP plan and clean up the area.  The inspector provided the contractor 
with a Construction Runoff Guidance Manual.  Follow up inspection was completed.  
 
05/11/2006 
25852 Prairestone Drive 
The City Inspector observed the contractor mixing plaster in the street without any 
containment.  Photos were taken and a correction notice as well as water quality 
educational pamphlets were issued to the Contractor.  Follow up inspections completed.  
 
06/29/2006 
25252 La Paz Road 
The Water Quality Inspector received the retail food facility report.  Subsequently site 
visits were performed for trash bin enclosure violations.  It was discovered that several 
restaurants were sharing the same bin.  The problem was discussed with restaurant 
owners.  Photos were taken and water quality educational pamphlets were provided.  
Follow up inspections completed.   
 
07/27/2006 
Del Lago Drive & Lake Forest Drive 
Received call from OCFA.  A gasoline station pump hose broke loose and spilled fuel.  
Fuel was contained in small area at the station.  The City Inspector observed clean up by 
the attendant.  Finally, the repair and testing of hose was observed. 
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Section C-9 Attachment D: 
 

 IC 24 COMMERCIAL FACT SHEET FOR 
WASTEWATER DISPOSAL GENERATED BY MOBILE BUSINESSES 

AND OUTDOOR ACTIVITIES 
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IC24 Disposal of Wastewater Generated by Mobile Businesses and Outdoor Activities  1 

MINIMUM BEST MANAGEMENT PRACTICES 
Pollution Prevention/Good Housekeeping 
• Dispose of wastewater according to the instructions 

below.  No wastewater shall be disposed of into the 
storm drain system. 

Training 
• Train employees on these BMPs, storm water 

discharge prohibitions, and wastewater discharge 
requirements. 

• Provide on-going employee training in pollution 
prevention. 

 

 
 

IC24. DISPOSAL OF WASTEWATER GENERATED BY MOBILE BUSINESSES & OUTDOOR 
ACTIVITIES 

 
Best Management Practices (BMPs) 
 
A BMP is a technique, measure or structural control that is 
used for a given set of conditions to improve the quality of 
the stormwater runoff in a cost effective manner.1  The 
minimum required BMPs for this activity are outlined in the 
box to the right.  Implementation of pollution 
prevention/good housekeeping measures may reduce or 
eliminate the need to implement other more costly or 
complicated procedures.  Proper employee training is key 
to the success of BMP implementation. 
  
The BMPs outlined in this fact sheet target the following 
pollutants: 
 

Targeted Constituents 
Sediment x 
Nutrients x 
Floatable Materials x 
Metals x 
Bacteria x 
Oil & Grease x 
Toxic Organic x 
Pesticides x 
Oxygen Demanding x 

 
Purpose of this BMP: 
 
Orange County cities and the County of Orange are mandated under NPDES Permits issued by the 
California Regional Water Quality Control Boards to prohibit the discharge of pollutants and non-storm water 
runoff into the storm drain system.  Therefore, untreated wastewater (including wastewater from mobile 
detailing, pressure washing, steam cleaning, carpet cleaning, or similar activities) shall not be discharged to 
the storm drain system.   
 
In an effort to help businesses comply with the NPDES Permit, the cities of Orange County, County of 
Orange, South Orange County Wastewater Authority, Orange County Sanitation District, and Irvine Ranch 

                                                 
1 EPA " Preliminary Data Summary of Urban Stormwater Best Management Practices” 
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Water District have developed the following best management practices (BMPs) for the proper disposal of 
wastewater generated by mobile business operations and outdoor activities.   
 
If you have specific questions regarding any of the BMPs herein, please call your local sewering agency or 
your City’s NPDES Coordinator.    The telephone numbers are listed at the end of this document.   
 
1. General Best Management Practices (BMPs) and Preparation of Work Area 
 
What should I do prior to conducting a job? 
 
The BMPs presented below are intended to help you comply with local and state regulations that prohibit 
wasteater from entering the storm drain system. The following BMPs must be followed by all mobile 
businesses or outdoor activities of a fixed business that generate wastewater, regardless of the type of 
surface to be cleaned or cleaning operation to be performed: 
 
• Evaluate the chemicals and compounds used for cleaning and reduce or eliminate the use of those that 

contain solvents, heavy metals, high levels of phosphates, or very high/very low pH that exceeds the 
local sewering agency requirements. 

 
• Walk through the area where the cleaning will occur prior to the start of the job and identify all area 

drains, yard drains, and catch basins where wastewater could potentially enter the storm drain system. 
 
• Block/seal off identified drains or catch basins using sand bags, plugs, rubber mats, or temporary 

berms.   
 
• Collect all trash and debris from the project area and place them in a trash bin for disposal. 
 
• Sweep all surface areas prior to cleaning to minimize the amount of suspended solids, soil, and grit in  

wastewater. 
 
• Identify the wastewater disposal option that will be used.  Whether you are discharging to landscaping 

or the sanitary sewer, it is necessary that you meet all the requirements identified below.  
 
• Conduct mobile washing in accordance with all operating instructions provided by the equipment 

supplier.  Maintain equipment in good working order and routinely check and test all safety features. 
 
What methods can be used to collect wastewater at a site? 
 
There is no specific containment method that must be used for wastewater collection/diversion. However, 
the system must be adequately designed so that the wastewater does not flow into an on-site or off-site 
storm drain inlet.  All mobile and existing businesses should use one of the following methods, regardless of 
the surface to be cleaned or the type of cleaning operation to be performed: 
 
• Portable containment areas can be made from waterproof tarps, heavy-duty plastic, or rubber matting 

equipped with berms to prevent wastewater from running into storm drain inlets or discharge off-site. 
Materials that can be used for berms include sand bags or water-filled tubing. Whatever containment 
material is used, it must seal tightly to the ground so that no wastewater can pass under or over the 
berms.  
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• When power washing smaller pieces of equipment, containment devices to use may include portable 
vinyl swimming pools, plastic 55-gallon drums on casters, and flat metal or plastic containment pads.  

 
• Depending on the volume of wastewater generated, it may be necessary to use a pump system, which 

may range in size from a wet-dry vacuum to a sump pump. A natural basin from which to pump can 
also be set up by establishing a slightly sloped containment area. 

 
• Stationary or more permanent containment areas can be constructed with cement. Berms and pump 

systems may be used to contain wastewater and divert it to a holding tank. 
 
• Commercial wastewater collection systems are also available for power washing. These systems can 

range from portable wash pits to self-contained water recycling systems. A list of companies selling this 
type of equipment can usually be found in the telephone book under “Pressure Washing Services and 
Equipment”. 

 
• Storm drain inlet covers can be made of an impermeable barrier such as a heavy-duty vinyl or plastic 

secured in place with materials such as concrete blocks, gravel bags, or sand bags. Storm drain inlet 
covers may also be available though commercial vendors. 

 
Note:  Blocking storm drain catch basin inlets in the public right-of-way (i.e. public street, or other publicly 
owned facility) is prohibited as a method of containment, unless expressly permitted by the municipality 
typically through an encroachment permit process.  Wastewater should be contained on-site prior to 
entering the public right-of-way.  Contact the local municipality for more information.   
 
2. Wastewater Disposal Options 
 
How can I dispose of my wastewater? 
 
Wastewater is not allowed in the storm drain or street. However, the wastewater may be discharged to 
landscaping or the sanitary sewer, or it may be picked up and disposed of by a waste hauler. Please note 
that if you are unsure of the types of pollutants in the wastewater, laboratory analysis may be required to 
establish the proper disposal method.  
 
Choose one of the three wastewater disposal options listed below based upon the following conditions: 
 

Option 1: Discharge Wastewater to a Landscaped Area 
 

The wastewater must meet the following requirements if discharging to landscaping: 
 

• The pH must be between 6.5 and 8.5. This can be checked quickly and easily through the use of 
pH paper test strips. 

 
• The wastewater may not contain: 

 
o Toxic materials. 
o Degreasers. 
o Pollutants that may create a fire or explosion hazard (e.g., gasoline, diesel). 
o Solid or viscous pollutants in amounts sufficient to cause obstruction or blockage of flow. 
o Petroleum oil, or other products of mineral oil origin. 
o Paint. 
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• In addition, wastewater from cleaning food-related vehicles or areas, vehicle exteriors or engines, 

and buildings with lead- or mercury-based paint should not be discharged to landscaping. 
 

• Filter the wastewater if it contains debris, fibers, or other suspended solids. 
 

• Ensure that the wastewater is fully contained within the landscaped area and will fully infiltrate into 
the ground prior to leaving the job site.  

 
Option 2: Discharge Wastewater to the Sanitary Sewer 

 
The wastewater must comply with the following conditions if disposed of into the sanitary sewer system: 

 
• The wastewater temperature must be less than 140°F (60°C). 

 
• The pH must be between 6.0 and 12.0. This can be checked quickly and easily through the use of 

pH paper test strips. Adjust the wastewater to a pH that is between 6.0 and 12.0. Dilution is not an 
effective or acceptable pretreatment. 

 
• The wastewater quality must comply with the local sanitary sewer district’s discharge limits and 

requirements.  The wastewater should not contain large volumes or concentrations of: 
 

o Pollutants that may create a fire or explosion hazard (e.g., gasoline, diesel). 
o Solid or viscous pollutants in amounts sufficient to cause obstruction or blockage of flow. 
o Petroleum oil, non-biodegradable cutting oil, or other products of mineral oil origin. 
o Oil based paint. 

 
Prior to surface washing, you must exercise any reasonable means to eliminate large volumes or 
concentrations of the above listed pollutants.  Common methods to eliminate standing pools of 
pollutants include the placement of absorbent to adsorb the pollutant, dry-sweeping the absorbent, 
and disposing of the absorbent properly. 
 

• No wastewater shall be discharged into any publicly owned sewer manholes without the sewer 
agency’s written authorization.  

 
• Filter the wastewater if it contains debris, fibers, or other suspended solids. 

 
• If chemicals (e.g., solvents or acids) are used during the cleaning process, additional precautions 

may be needed. Contact your local sanitation district to learn if wastewater containing these 
chemicals requires pretreatment before discharge to the sanitary sewer or if it needs to be treated 
as hazardous waste. 

 
• Ensure that the wastewater is released at a flow rate and/or concentration, which will not cause 

problems, pass through, or interference with the sewerage facilities.  Generally, if you are using a 
privately owned cleanout, sink, toilet, or floor drain at a client’s property, and the flow does not 
backup, the flow amount will not cause problems, pass through, or interference with the sewerage 
facilities.  

 
• Utilize an approved discharge point such as: 
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o Privately owned cleanout (or sink, toilet or floor drain), oil/water separator, or below 
ground clarifier at the client’s property where the wash water is generated; 

o Privately owned industrial sewer connection at the client’s property where the wash water 
is generated; 

o Waste hauler station at sanitary sewer facility; and 
o Any other disposal points approved by the sanitary sewer facility. 

 
• Maintain a logbook of all discharges. 

 
Option 3:  Dispose of Wastewater Using a Professional Hazardous Waste Hauler 

 
Wastewater that can be characterized in any of the following ways must be disposed of using a 
hazardous waste hauler: 

 
• Is corrosive (as indicated by a pH value of less than 5.5) or caustic (as indicated by a pH value of 

greater than 10.0). 
 

• Contains a pollutant that may create a fire or explosion hazard (e.g., gasoline, diesel fuel). 
 

• Contains solid or viscous pollutants in amounts sufficient to cause obstruction or blockage of flow. 
 

• Contains petroleum oil, non-biodegradable cutting oil, or other products of mineral oil origin. 
 
• Contains other potential hazardous wastes.  Examples of other potential hazardous wastes 

include: 
 

o Wastewater generated from power washing old paint off a building. Paint chips need to be 
collected, evaluated, and disposed of properly. Paint chips cannot be left on the ground at 
the job site. Old paint stripped off commercial buildings may contain metals (e.g., lead, 
chromium, cadmium, and mercury), causing it to be a regulated hazardous waste. 

o Wastewater used in conjunction with certain solvents and degreasing agents, which may 
cause the wastewater to be classified as a listed or characteristic hazardous waste. 

 
You must comply with the following conditions if a hazardous waste hauler is used: 

 
• Ensure that the waste hauler is certified by the appropriate sanitary sewering agency and the 

Orange County Health Care Agency, is Hazardous Waste DOT certified, and is complying with 
applicable discharge regulations, which may include obtaining necessary permits and conducting 
water quality monitoring requirements.  Please contact the Orange County Health Care Agency 
and/or your local fire department for specific requirements. 

 
• Identify the wastes involved and determine if a hazardous waste has been generated.  
 
• Maintain a logbook of all discharges and hazardous waste manifests, if applicable. 

 
For additional information contact  
 
City of Laguna Hills Public Services at 949-707-2650. 
 
South Orange County Wastewater Authority at 949-234-5400  
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Moulton Niguel Water District at 949-831-2500 
 
El Toro Water District at 949-837-0660 
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section A-10.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges (LIP Section A-10.2) 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) were 
responsible for the implementation of this stormwater program element.   
 
Some changes were made to the Organizational chart.  Figure A-2.1 of the LIP is added as 
Attachment A in section C-2.  
 
C-10.2.2 Authorized Inspector Designations   
 
A list of the City of Laguna Hills Authorized Inspectors can be found in the attached LIP 
A-2.1  
 
The City’s adopted Water Quality Ordinance identifies many of the duties of the Authorized 
Inspector as the responsibility of the City Manager and those persons directed by them and under 
their instruction and supervision who are assigned to investigate compliance with, detect 
violations of, and take actions pursuant to the Ordinance. 
 
A list of the City of Laguna Hill’s Authorized Inspectors can be found in figure A-2.1 of the LIP.  
The organizational chart is added as Attachment A in section C-2.  The relevant contact 
information is also provided below:   
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Jurisdictional Summary 
 
Name Title Department E-mail Address Phone Number 
Bob Hufnagle Water Quality 

Inspector 
Community 
Development 

bhufnagle@ci.laguna
-hills.ca.us 

949-707-2661 

Vince Cardona Public Works 
Supervisor 

Public 
Services 

vcardona@ci.laguna-
hills.ca.us 

949-707-2653 

Jan Frainie Parks 
Supervisor 

Public 
Services 

jfrainie@ci.laguna-
hills.ca.us 

949-707-2652 

Beverly Gracia Code 
Enforcement 

Community 
Development 

bgracia@ci.laguna-
hills.ca.us 

949-707-2662 

 
In addition to the designated City Authorized Inspectors listed in Figure A-2.1, the City has also 
entered into a Water Quality Ordinance Implementation Agreement with the Orange County 
Flood Control District to assist with some of the Authorized Inspector and Spill Responder 
duties.  This contract allows the City to request assistance from the County’s Authorized 
Inspectors in order to respond to and follow up on hazardous or after-hours complaints and 
incidents.  
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 
Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  
 
Public Education (Section A-6) – various inspectors assist with the distribution of public 
education materials that provide phone numbers and encourage the reporting of spills.  The 
information is also located at the City Hall Public Counter as well as the City website. 
 
New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant development post construction controls that 
are either not functioning adequately or are not being maintained, resulting in an on going or 
threatened discharge to the storm drain system. 
 
Construction Activities (Section A-8) - assists with the identification of illegal discharges from 
construction sites. 
 
Existing Development Programs (Section A-9) – assists with the identification of actual or 
threatened illegal discharges from industrial, commercial and residential areas. 
 

Orange County Stormwater Program C-10-2 November 15, 2006 
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Water Quality Monitoring Program (Section A-11) – assists with the identification of problem 
areas through the collection of water quality data. 
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A summary of the water pollution complaints that were forwarded internally by the city 
inspectors is included in the table below in Section C-10.2.4 As a result of commitments in its 
July 13, 2003 response to comments by the San Diego Regional Board on the February 2003 
LIP, the City has updated Section A-10 of its LIP to clarify the City's specific activities to 
actively seek, eliminate, and respond to illicit discharges, connections and dumping  
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 
During Business Hours After Business Hours 
(949) 707-2650 (714) 567-6363 (County of Orange) 
  
The City advertises these numbers through the City voicemail greeting and the City webpage.  
The City also accepts reports of water pollution incidents on its webpage through its Request 
Partner system.  However, for major incidents, residents are encouraged to call the City or call 
the County. 
 
In addition to the established City phone numbers, the City also advertises the Countywide 24 
hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received. 
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
 
Jurisdictional Summary  

Orange County Stormwater Program C-10-3 November 15, 2006 
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Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental 
Health 

City Staff (Municipal, 
Construction, etc.) 

11 0 

Other Agencies (County, 
Regional Boards) 

1 0 

Water Pollution Hotline 0 0 
Public (calls, e-mail) 3 0 
Businesses 1 0 
Other 0 0 
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Total Number of Reports 16 
 

 
 

 
All water pollution complaints are investigated and, when necessary, reported to the Santa Ana 
and San Diego Regional Water Quality Control Boards, depending on the location of the 
complaint.  The reports consist of a verbal notification followed by a written report. 
 
During the reporting period, a total of 13 incidents were reported to the Regional Boards. 
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed. 
 
During the reporting period, no changes were made to the forms or guidance materials.  
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Laguna Hill’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City of Laguna Hill’s jurisdiction.   
 
Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e.: if 
a complaint was received by city staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
 
Notification – An incident that is reported to the City that does not require any follow up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the storm drain system and was in the process of being cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include: oil that has leaked from a vehicle parked on the street and soaked up into the asphalt or a 
past discharge from a residence or facility. 

Orange County Stormwater Program C-10-4 November 15, 2006 
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Response Request – An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to another agency – The City referred the complaint to another agency such as an   
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up.  
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 11 
Complaint 2 
Response Request 0 
Referral to OCFCD or other agency 0 
Total Number of Incidents 13 

 
 
City Staff issued verbal warnings and educational material instead of a Notice of non-compliance 
on some occasions. 
 
Watershed Summary 

Number of Each Type of Incident Reported 
Watershed Notification Complaint Response 

Request 
Referral 

F 3 2 0 0 
J 6 1 0 0 
L 1  0 0 
 
 
 
Materials Summary 
 

Orange County Stormwater Program C-10-5 November 15, 2006 
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The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
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During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
Type of Materials Number of Complaints/Incidents  
Hydrocarbons 0 
Inorganic Compounds 0 
Metals 0 
Nutrients 0 
Organic Compounds 0 
Discharge Exceptions 0 
Pathogens and Coliforms 0 
Wastewater 0 
Pesticides 0 
Sediment 0 
Trash and Debris 0 
Miscellaneous 11 
Unidentified 2 
Total Number of Incidents 13 

 
 
 
Watershed Summary  

Type of Material Involved 
Watershed Inorganic Paint Petroleum 

Product 
Sewage Misc. Unidentified

F 0 0 0 0 2 1 
J 0 1 0 0 8 0 
L 0 0 0 0 0 1 
 
 
All water pollution complaints are investigated and, when necessary, reported to the Santa Ana 
and San Diego Regional Water Quality Control Boards, depending on the location of the 
complaint.  The reports consist of a verbal notification followed by a written report. 
 
During the reporting period, a total of 13 incidents were reported to the Regional Boards. 
 
C-10.2.7 Enforcement Summary  
 
The City of Laguna Hills’ Authorized Inspectors undertake enforcement activities according to 
the City’s adopted Water Quality Control Code and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  

Orange County Stormwater Program C-10-7 November 15, 2006 
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Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) 5 

Administrative Enforcement 0 

Notice of Noncompliance (NON) 13 

Administrative Compliance Order (ACO) 0 

Cease and Desist Order(CDO) 0 

Criminal Enforcement 0 

Misdemeanor (Mis) 0 

Infraction (Inf) 0 

Issuance of Citation (IOC) 0 

Other: (Specify) 0 

 
 
 
Watershed Summary  

Administrative Remedies Criminal 
Remedies 

Watershed Education
al Letters 

Notice of 
Noncompliance 

 Administrative 
Compliance 
Orders 

Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction, 
Citation 

F 1 2 0 0 0 
J 3 11 0 0 0 
L 1 0 0 0 0 
Total 5 13 0 0 0 
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C-10.2.8 Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of Laguna Hills that are 
either pending, underway or that have been settled during the reporting period is provided below. 
If the responsible party is a repeat offender it is indicated below.   
 
No cases are pending, underway, or have been settled during the reporting period by the City.  
 
C-10.3 Illicit Connections (LIP Section A-10.3) 
 
The City of Laguna Hills developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited.  
 
During the reporting period, no illicit connections to the City’s storm drain system were found.   
 
During the reporting period illicit connections to the City’s storm drain system were found.  The 
table below provides a summary of the illicit connections that were identified. 
 
Watershed Type of Connection Resulting Action(s) 
Total N/A N/A 

 
C-10.4 Source Investigations (LIP Section A-10.4) 
 
The City of Laguna Hills has previously inspected (through contract with the County of Orange) 
all underground storm drain lines and confirmed all connections were authorized.  No illicit 
connections were located and this information was conveyed to both Boards in previous annual 
reports.   
 
The City is fully built out and no new development that might drain to the MS4 is being 
constructed.  Any redevelopment of property or other work that requires a Building or Grading 
Permit or discretionary Planning Approval is scrutinized in the approval process and then 
inspected during construction to verify no illicit connections occur.  Commercial and Industrial 
site inspections, as required by the Permit, are being performed to check for, among other items, 
illicit connections.  
 
The City of Laguna Hills does not own or operate the sewer system within its jurisdiction and 
has developed a relationship with the two sewer agencies in the City to verify their procedures to 
avoid illicit connections, as well. 
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C-10.5  Training and Outreach (LIP Section A-10.5) 
 
The education and training of the City of Laguna Hill’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.   
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
 
C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Hills and the County 
of Orange, as Principal Permittee, evaluate the results of the assessment and determine if any 
program modifications are necessary in order to comply with Clean Water Act requirements to 
reduce the discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the ID/IC section of the City’s LIP include the 
following: 
 
No program modifications have been deemed necessary by the City.  
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction  (LIP Section A-11.1) 
 
The countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.   
 
The countywide monitoring program consists of the following five components: 

(1) Mass Emissions Monitoring Program 
(2) Coastal Storm Drain Outfall Program – Results posted on Health Care Agency 

website 
(3) Ambient Coastal Receiving Waters Monitoring Program 
(4) Dry Weather Reconnaissance Monitoring Program – 56 total locations in South 

Orange County 
(5) Bioassessment Program – 15 locations in South Orange County; 3 of the locations 

are “reference sites” for comparison between developed and undeveloped 
watershed locations.  The 3 reference sites were chosen by Dave Gibson of the 
San Diego Regional Water Quality Control Board and a County consultant. 

 
The monitoring program also consists of Aliso Creek 13225 Directive Monitoring 
Program, which is a watershed specific monitoring program. 

 
Of the above listed programs, the City of Laguna Hills evaluates data from the Aliso 
Creek 13225 Directive Montoring Program and the Dry Weather Monitoring Program 
because those two programs are the only ones that include data from City storm drain 
outfalls. 
 
The City’s assessment of the Aliso Creek Monitoring Program is included in Section C-
11.1.1 below. 
  
The City’s assessment of the County’s Dry Weather Monitoring Program is included in 
Section C-11.1.2 below. 
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C-11.1.1 13225 Directive Water Quality Monitoring Program Assessment
In addition to the monitoring conducted by the County, the City performed one quarter of 
sampling at the focus sub watersheds.  See attachment A to this section.  The City has 
been focusing on the high priority drains in the J05 drainage area. See Section C-3.5, 
“13225 Directive for Aliso Creek” for more information. 
 
Results for three months of fecal coliform sampling are added as Attachment A to this 
section.  In general, the bacterial concentration results for J04P02, J04P03, and J04P04, 
which have fluctuated up and down, are believed to be temperature induced.  There are 
no known changes to the physical environment, and no specific sources of fecal coliform, 
enterococcus or e.coli bacteria have been identified in these largely residential areas.  
Further discussion can be found in Section C-3.5, “13225 Directive for Aliso Creek.” 
 
 
C-11.1.2 Dry Weather Monitoring Program Assessment – Data Assessment
  
Because the each Dry Weather Monitoring Program takes place between May and 
October each year, only the results from July through October 2005 and May & June 
2006 appear in this report. 
 
In the Santa Ana Regional Water Quality Control Board Jurisdiction, two new sites were 
added this monitoring season.  Therefore only the data for May and June of 2005 will 
appear in this report. 
 
 
LGHF23 
Storm Drain Outfall:                                                                LGHF23 @Moulton Pkwy 
Date:                                                                                        05/17/06 & 06/27/06 
Constituent Tested that Exceeded “tolerance Level”:              -  
 
There was no flow through this location.  
 
 
LGHF23S02 
 
Storm Drain Outfall:                                                                LGHF23S02 
Date:                                                                                        05/17/06 
Constituent Tested that Exceeded “tolerance Level”:              -   
     
There were no tolerance level exceedances at this site. 
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In the San Diego Regional Water Quality Control Board Jurisdiction, there are a total of 3 
sites. The J05P01 was the only new site this year, therefore only the data for the months 
of May and June of 2005 will appear in this report. 
 
LHJ04P04 
 
Storm Drain Outfall:                                                                LHJ04P04 
Date:                                                                                        08/02/05 
Constituent Tested that Exceeded “tolerance Level”:             fecal coliform   
  
 
Storm Drain Outfall:                                                                LHJ04P04 
Date:                                                                                        09/02/05 
Constituent Tested that Exceeded “tolerance Level”:              - 
 
There were no tolerance level exceedances. 
 
 
Storm Drain Outfall:                                                                LHJ04P04 
Date:                                                                                        05/05/06 
Constituent Tested that Exceeded “tolerance Level”:              - 
 
Ammonia level was high but within the tolerance level. 
 
 
Storm Drain Outfall:                                                                LHJ04P04 
Date:                                                                                        06/20/06 
Constituent Tested that Exceeded “tolerance Level”:             Total Coliform 
 
 
 
LHJ05P01 
 
Storm Drain Outfall:                                                                LHJ05P01 
Date:                                                                                        05/30/06 
Constituent Tested that Exceeded “tolerance Level”:             Nickel / Cadmium 
 
 
Storm Drain Outfall:                                                                LHJ05P01 
Date:                                                                                        06/23/06 
Constituent Tested that Exceeded “tolerance Level”:             Ammonia / Nickel  
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LHL04TBN1
 
Storm Drain Outfall:                                                                LHL04TBN1 
Date:                                                                                        07/27/05 
Constituent Tested that Exceeded “tolerance Level”:             - 
 
There were no tolerance level exceedances. 
 
 
Storm Drain Outfall:                                                                LHL04TBN1 
Date:                                                                                        08/26/05 
Constituent Tested that Exceeded “tolerance Level”:             - 
 
There were no tolerance level exceedances other than the temperature a little high. 
 
 
Storm Drain Outfall:                                                                LHL04TBN1 
Date:                                                                                        09/15/05 
Constituent Tested that Exceeded “tolerance Level”:             Total Coliform 
 
There were no tolerance level exceedances other than the ph of 8.32. 
 
 
Storm Drain Outfall:                                                                LHL04TBN1 
Date:                                                                                        05/05/06 
Constituent Tested that Exceeded “tolerance Level”:             - 
 
There were no tolerance level exceedances. 
 
 
Storm Drain Outfall:                                                                LHL04TBN1 
Date:                                                                                        05/05/06 
Constituent Tested that Exceeded “tolerance Level”:             zinc 
 
 
Summary of Actions: 
 
In the two sites within the SARWQCB jurisdiction, there were no tolerance level 
exceedances during the dry weather monitoring period.  LGF23 @ Moulton Parkway was 
dry, and there was no flow.  LGHF23S02 did not have any tolerance level exceedances as 
well. 
 

 DAMP Appendix C-3

In the SDRWQCB jurisdiction, LHJ04P04 had a fecal coliform exccedance on 08/02/05, 
and a total coliform exceedance on 06/20/06.  It has been noted that this monitoring 
location is situated in the vicinity of Nellie Gail Ranch, which is an equestrian 
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community.  To address these fecal and total coliform issues, City staff has performed 
immense outreach to the Nellie Gail community, as it is believed that horse waste is the 
cause of the occasional coliform problem.  City Staff has placed the Equestrian Related 
BMP’s document at the Nellie Gail Ranch HOA as well as the Equestrian Center. 
Residents are educated on a time-to-time basis to on horse-care best management 
practices. 
 
In the LHJ05P01new monitoring site, tolerance level exceedances of nickel, cadmium 
and ammonia were observed. City Staff believes these exceedances could be due to 
excess irrigation runoff.  As there are a few multi family associations that drain to this 
site, educational mailings have been sent to these residents informing them of urban 
runoff and water quality concerns.  The City is also participating in the Smart Timer 
Edgescape Evaluation Program (SEEP) at this location to monitor flows and to fix the 
over watering problem that may exist at this location.  
 
At the LHL04TBN1 location, there have been zinc exceedances in the past, and the City 
believes it could be directed from the businesses upstream of the monitoring location.  
City Staff has recently sent an educational letter with water quality informative material, 
informing the businesses that they may or may not be in violation of the City’s Water 
Quality Ordinance, and they need to comply with the water quality regulations.  City 
Staff believes education is the key in solving the water quality problem. 
 
 
C-11.2 Water Quality Monitoring Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Hills and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
The program modifications that will be made to the Water Quality Monitoring section of 
the City’s LIP include the following: 
 
The City plans to continue to participate in  
(1) The 13225 Aliso Creek Directive program. See section C-3.5 for information on 

the City’s efforts regarding the Aliso 13225 Directive. 
(2) The County-wide monitoring program.  
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Section C-11 Attachment A:  
 

MONITORING PROGRAM RESULTS FOR 
 J04P02, J04P03, J04P04 

(July, August, and September 2005)  
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J04P02 on La Paz (Sta. 16+47MH) 
  July, August, 

September,  
- 2005 

Temp 
oF  

Fecal 
(cfu/100ml)

Average 3 Mo 69 1,983
Geomean 3 Mo 69 1,003

 
 
J04P03 on Black Horse by Lost Colt 
 

July, August, 
September,  

- 2005 
Temp 

oF  
Fecal 
(cfu/100ml)

Average 3 Mo 73 4,807
GeoMean 3 Mo 73 3,357

 
 
On Stage Line by Stagewood 

July, August, 
September,  

- 2005 
Temp 

oF  
Fecal 
(cfu/100ml)

 Average 3 Mo 77 810
GeoMean 3 Mo 77 744

 
 
J04P04 on Oso Parkway (Sta. 46+51 MH) 
by Nottingham 

July, August, 
September,  

- 2005 
Temp 

oF  
Fecal 
(cfu/100ml)

 Average 3 Mo 70 4,167
GeoMean 3 Mo 70 3,192
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EXECUTIVE SUMMARY 
 
Overview of the Program Effectiveness Assessment and the Orange County Storm Water 
Program 
 
This document was prepared by the City of Mission Viejo to meet the requirements of the Third 
Term NPDES Permits that was issued by the San Diego Regional Water Quality Control Board 
to the County of Orange, the Orange County Flood Control District (OCFCD) and the 
incorporated cities of Orange County (collectively referred to as Permittees).   
 
The MS4 Permit that was issued is: 
 

San Diego RWQCB Order No. R9-2002-0001 
NPDES No. CAS0108740 
Date Adopted:  February 13, 2002 

 
The Permittees in the San Diego Regional Water Quality Control Board jurisdiction include the 
County of Orange, the Orange County Flood Control District and the eleven (11) incorporated 
cities of Aliso Viejo, Dana Point, Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, 
Lake Forest, Mission Viejo, Rancho Santa Margarita, San Clemente, and San Juan Capistrano. 
 
The MS4 Permits require a Program Effectiveness Assessment (Appendix C of the 2003 DAMP) 
to be submitted annually to the Regional Board that describes the specific activities the 
Permittees have undertaken on an annual basis to comply with the MS4 Permit requirements.  
The PEA also allows the Permittees an opportunity to update its Local Implementation Plans to 
better fully explain new developments in its stormwater quality programs.  Further discussion 
regarding the objectives of the PEA are in the Introduction, Section C-1. 
 
The City of Mission Viejo has developed a PEA that provides a written account of the activities 
that the City has undertaken and is undertaking to meet the requirements of the Third Term 
Permit and make an improvement in urban water quality.  In developing this PEA, the City has 
utilized its Local Implementation Plan as the foundation for its assessment, and as a result, the 
PEA contains numerous references to it. 
 
The PEA is part of the 2003 DAMP, the Countywide Stormwater Program document that 
contains model program guidance that was developed through a collaborative effort among all 
the Permittees, including the City, as well as interested agencies, organizations, and the public. 
 
The 2003 DAMP consists of the following appendices: 

• Appendix A—The Local Implementation Plans developed by the Permittees 
• Appendix B—Education, Training, and Outreach Component 
• Appendix C—Program Effectiveness Assessment Component 
• Appendix D—Watershed Components 

 
The PEA consists of eleven (11) distinct program elements (based upon the first eleven sections 
of the City’s LIP) that provide summaries of City efforts in those program elements. 
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CITY OF MISSION VIEJO OVERVIEW, CONCLUSIONS, AND 
RECOMMENDATIONS FOR FUTURE ACTIONS RELATED TO THE 
IMPLEMENTATION OF THE CITY’S STORMWATER PROGRAM 

 
OVERVIEW 
 
During the FY 2005-2006 reporting year, the City primarily focused its energies and resources 
on educating the public about water quality at community outreach events, working with 
community stakeholder groups on City projects, implementing responses to data from the 
County Dry Weather Monitoring and Aliso Creek Directive Monitoring Programs, seeking 
structural best management practices for existing development projects that reduce or eliminate 
303(d) listed pollutants of concern, writing grant applications for new water quality projects and 
programs, and researching sources of water quality pollutants while continuing to meet all of the 
requirements of the San Diego Regional Board NPDES Permit. 
 
Water Quality Education & Community Outreach 
 
This reporting period marked the fourth year of the City’s aggressive water quality educational 
campaign.  Mission Viejo’s commitment to water quality education started years ago, but really 
found momentum when the City held a local competition to design new catch basin markers to 
inform our residents that storm drains lead to the ocean.  The “crying fish” is now widely used 
throughout Orange County and is featured in the Orange County Stormwater Program’s 
advertisements in movie theaters, on buses, and in newspapers.   
 
Recognizing the contributions of Mission Viejo to the County Stormwater Program, Orange 
County city representatives voted to have a City of Mission Viejo staff member chair the 
Stormwater Public Education Committee for 2006.  There, City staff continued its leadership by 
helping to develop several new informational brochures for public use, and led the Committee in 
developing additional advertising campaigns. In June 2006, the Orange County Chapter of the 
Public Relations Society honored the Orange County Stormwater Education Program with two 
awards for two of its media campaigns. 
 
Even with the increased commitments to the County educational program, Staff has also been 
increasing its participation at Mission Viejo community outreach events by participating in the 
following events (the year in parenthesis indicates the first year water quality educational booths 
appeared at the event): 

(1) Coastal and Inner Coastal Clean-Up Day event held each September (2001). 
(2) The Annual Earth Day event, “Tierra Nativa,” one of the largest events in Orange 

County (2002); 
(3) Santa Margarita Water District’s Fiesta de Agua event held each May (2002); 
(4) The Annual Mission Viejo Walk Against Drugs, the largest event of its kind in the 

country held each October (2003); 
(5) The Children’s Water Festival held each April (2004); and 
(6) The newly established community of Mission Viejo anniversary events held each 

August (2006). 
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In addition to hosting educational booths at these events, this year City staff went above and 
beyond by hosting an Environmental Fair during American Public Works Week targeting 
Mission Viejo’s young residents.  The Environmental Fair provided water quality and recycling 
education to 600 third grade students from six area elementary schools at no cost to the schools.  
Children, parent chaperones, and teachers visited several booths on water quality and recycling, 
viewed a show titled “The Magic of Recycling,” and viewed a Powerpoint presentation on Public 
Works operations emphasizing the importance of water quality and recycling that was hosted by 
the City Manager.  The event was such a success that City staff received numerous letters from 
parents, children, school principals, and elected officials urging the City to offer such a program 
every year.  The event received an American Public Works Association (APWA) award and City 
staff will be presented with the award at an APWA banquet in December 2006. 
 
Working with Community Stakeholder Groups on City Projects 
 
Recognizing the importance of community involvement in City water quality projects, City staff 
actively interacted with several environmental and community organizations at the Aliso Creek 
Working Group meetings hosted by the Surfrider Foundation.  As a result of those discussions, 
the Sierra Club, the Orange County Native Plant Society, the South Laguna Civic Association, 
and the Surfrider Foundation, along with Moulton Niguel Water District and Santa Margarita 
Water District and a few residents became intimately involved in the City sponsored Army Corps 
of Engineers English Creek Aquatic Habitat Restoration Project.  The Orange County Native 
Plant Society worked side-by-side with Army Corps biologists to inventory current plants within 
the creek and to develop a proposed plant palette for the Restoration Project.  Additionally, as a 
result of input received from these organizations, Moulton-Niguel Water District, Santa 
Margarita Water District, and the City performed flow testing at two locations within the Creek 
to determine the feasibility of installing a water diversion and re-use structure in English Creek 
to prevent non-native flows from degrading downstream Aliso Creek.  Completion of the 
Detailed Project Report that will evaluate the project alternatives is expected in December 2006. 
 
Writing Cooperative Grant Applications to Receive Grant Funding 
 
During the reporting year, the City worked cooperatively with other South Orange County cities 
on the round two application process for the State Proposition 50, Section 8 grant, the Water 
Quality, Supply and Safe Drinking Water Projects, and Coastal Wetlands Purchase and 
Protection Bond Initiative Statute.  Previously, the City participated in the Governance 
Committee for the South Orange County Integrated Regional Water Management Group 
(IRWMG) by assisting in the development of the South Orange County Integrated Regional 
Water Management Plan (IRWMP).  As a result of the group’s efforts, the South Orange County 
cities and water agencies will receive $25 million in grant funds.  $1 million of the grant funds 
will help to continue to fund irrigation SmarTimer installations under the Water Use Efficiency 
Program Expansion (WUEPE) Project and another $5 million of the grant funds will serve as the 
financing cornerstone of the proposed Aliso Creek SUPER Project, which if constructed, will 
benefit everyone in the Aliso Creek Watershed.   
 
City staff also participated in the Proposition 40 grant application for the SmarTimer/Edgescape 
Evaluation Project (SEEP) with the South Orange County cities.  This project is distinctly 
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different from the WUEPE Project because SEEP will evaluate a variety of different approaches 
involving SmarTimers, landscape conversions, and irrigation head conversions to determine 
which combinations produce the greatest reductions in urban runoff.  This project was awarded 
$992,000 in grant funding by the State Water Resources Control Board on September 21, 2006.  
The City of Mission Viejo plans to use its portion of the grant funding to evaluate approaches on 
five or six residential neighborhoods within the English Creek sub-watershed.  The project has 
multiple benefits to the City of Mission Viejo such as: (1) the data obtained under SEEP will 
either validate or invalidate the beneficial water quality impacts of SmarTimers, landscape 
conversions, and irrigation improvements on local creeks; (2) the data will provide an estimate of 
the natural flow rate in local creeks that will be useful in determining the natural background 
level of bacteria under the upcoming Beaches and Creeks Bacteria I TMDL; and (3) the project 
will provide useful information in developing a detailed compliance schedule after adoption 
Beaches and Creeks Bacteria I TMDL because the Permittees believe that bacteria loading is 
directly proportional to flow rate.  SEEP is scheduled to begin water quality testing in May 2007, 
with construction following in September 2007. 
 
In another cooperative funding effort, the City of Mission Viejo received funding on behalf of 
Santa Margarita Water District under the U.S. House of Representative Water and Energy 
Appropriations Bill to fund the rehabilitation of the Oso Creek Barrier Project. 
 
Researching New Structural BMPs and Improving Existing Structural BMPs 
 
Based upon field testing of structural BMPs for the reduction of bacteria during FY 2004-2005, 
the City focused its efforts on researching and testing bio-retention BMPs at new or significant 
redevelopment projects.  The City conditioned one redevelopment project and one new 
development project to install bio-filtration structural BMPs such as Americast Industries’ 
Filterra Stormwater Treatment Devices in an effort to determine the suitability of using “bio-
retention BMPs in a box” on commercial sites.  Activation of the first Filterra Stormwater 
Treatment Devices in California is scheduled for December 2006.  The City is also building a 
treatment swale in conjunction with the expansion of the Norman P. Murray Community and 
Senior Center and the City plans to test the performance of this swale after construction is 
complete. 
 
During the reporting year, the City also worked to refine the design of our standard improvement 
plan for trash bin enclosures.  During the development of the new Commercial/Industrial BMP 
Factsheet IC-24, Wastewater Disposal Options, City staff met with Moulton-Niguel, El Toro, 
and Santa Margarita Water Districts, which service the City, and created a revised, improved 
engineering standard plan for the design or retrofit of trash bin enclosures based upon new 
information from the water districts and the City’s contract waste hauler.  The engineering 
standard plan requires the installation of a drain inlet within the floor of the trash bin enclosure 
and connection of the drain inlet to the sanitary sewer system.  Staff believes the installation of 
drain inlets within trash bin enclosures and their connection to the sanitary sewer system will 
help to prevent bacteria-laden liquids, which may leach from trash bins, from entering the storm 
drain system.  Additionally, the drain inlets serve to prevent illegal discharges when washing out 
trash enclosures, as the wash water will enter the sanitary sewer system.  The engineering 
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standard plan is available to consulting engineers and private developers for use on applicable 
new development and redevelopment projects identified by the City. 
 
Improving Management Responses to Water Quality Monitoring Program Data 
 
Acknowledging that education and community outreach alone will not prevent pollutants of 
concern from reaching our local creeks and the ocean, the City has been at the forefront of 
implementing changes to the County water quality monitoring programs and improving 
management decisions based upon the data.   
 
The City of Mission Viejo also chairs the Water Quality and Science Monitoring Committee.  In 
an effort to improve the understanding of the water quality monitoring data by the NPDES 
Program Managers, the chair asked the County to develop Water Quality Monitoring Program 
Quick Guides to provide a clearer understanding of the types of chemicals, liquids, and 
biological factors that may cause elevated readings for the tested constituents at storm drain 
outfalls.  The Quick Guides were released in August 2005.  Subsequently, the City hosted a 
special training session for the NPDES Program Managers on the monitoring programs and the 
data tables. 
 
The City has also been actively following up on water quality monitoring data contained in the 
County Dry Weather Monitoring Program.  Staff spent numerous hours researching and 
investigating sources of pollutants, conferring with County and other City staffs on pollutant 
sources, and taking action to prevent future discharges containing these pollutants from reaching 
our local creeks and the ocean. 
 
In summary, City staff makes the following important observations based upon its review of the 
monitoring data and investigation of potential sources: 

(1) As the distribution network of reclaimed water expands, the number of monitoring 
stations reporting elevated levels of ammonia and total chlorine appears to be rising.  
During the 2005-2006 Dry Weather Monitoring Program, it was determined that 
100% of the exceedances of the “tolerance intervals” and basin plan objectives for 
ammonia and total chlorine were directly attributable to reclaimed irrigation water 
runoff.   

(2) Fertilizers being washed off properties by potable water and reclaimed irrigation 
water generally causes exceedances of the “tolerance interval” and basin plan 
objectives for reactive phosphorous and nitrate. 

(3) Total coliform, fecal coliform, and enterococcus bacteria levels at many of Mission 
Viejo’s storm drain outfalls remain relatively low compared to other South Orange 
County storm drain outfalls.  Only occasionally do they exceed the tolerance intervals 
established by the County.  Since the inception of the South County Dry Weather 
Monitoring Program in 2003, only two of the ten storm drain outfalls (L03P03* and 
L02P14) that drain Mission Viejo sub-watersheds had two consecutive exceedances 
for total coliform.  No storm drain outfalls had consecutive exceedances for fecal 
coliform or enterococcus since 2003. 

Detailed discussion of this topic can be found in Sections 10 and 11 of this report. 
 
*Part of the L03P03 sub-watershed is also in the City of Laguna Niguel. 
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CONCLUSIONS AND RECOMMENDATIONS 
 
On July 26, 2006, the South Orange County Permittees and the County of Orange met with San 
Diego Regional Board staff to discuss the Report of Waste Discharge.  At the meeting, the cities 
encouraged the San Diego Regional Water Quality Control Board to issue permits to local water 
districts and water agencies requiring them to prevent irrigation water runoff from entering local 
creeks and the oceans.  Based upon the results of the monitoring program, City staff believes that 
many water quality issues can be solved if irrigation water runoff can be curtailed to the 
maximum extent practicable.   
 
The City of Mission Viejo has judged that it has an effective Stormwater Quality Program based 
upon the results of the Program Effectiveness Assessment to date.  Future improvement is 
possible in any well-orchestrated program; therefore, the modifications to the program that are 
proposed within the PEA will make improvements to the program.  Further, as science 
determines the effectiveness of particular BMPs, adjustments to the BMPs will be made under 
the “maximum extent practicable” approach. 
 
City staff has dedicated many, many hours this past reporting year toward making the 
Stormwater Program successful.  Clearly, the City’s efforts are already making an impact on the 
public’s awareness of water quality issues and on the water quality in our creeks, beaches, and 
the Pacific Ocean. 
 
On behalf of the City of Mission Viejo and the City of Mission Viejo Stormwater Quality 
Program staff, it is our pleasure to present this report to the San Diego Regional Water Quality 
Control Board, and the public at-large. 
 
Questions or comments regarding this PEA or the City’s NPDES Storm Water Quality Program 
can be directed to me at (949) 470-8419.   
 
Sincerely, 
 
 
       
Joseph Ames, P.E. 
Associate Civil Engineer/NPDES Program Manager 
City of Mission Viejo 
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C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A-1) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) 
in order to better report to the Regional Boards the implementation and performance the 
Permittees’ stormwater quality programs.   
 
The objectives of the PEA are to: 
 
• Facilitate the collection and compilation of specific stormwater program implementation 

and validation data necessary for the submittal of the Annual Progress Reports;  
 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or 
LIP may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
 
C-1.2 Background (LIP Section A-1.1) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  As a result of court decisions and the overriding need to clarify the stormwater 
permitting requirements, the CWA required the Environmental Protection Agency (EPA) to issue 
regulations to be effective by 1983 that included stormwater runoff from rainfall.  Congress 
passed a Clean Water Act Amendment in 1987, the Water Quality Act, which brought 
stormwater discharges into the NPDES Program.  EPA issued subsequent regulations on 
November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District, and the incorporated cities of 
Orange County (all three collectively referred to as Permittees) have obtained, renewed and 
complied with the following NPDES Stormwater Permits from the Santa Ana and San Diego 
Regional Water Quality Control Boards (subsequently referred to as the Santa Ana Board, the 
San Diego Board or collectively as the Regional Boards):   
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SANTA ANA REGIONAL BOARD SAN DIEGO REGIONAL BOARD PERMIT 

TERM Order No. NPDES No. Date 
Adopted Order No. NPDES No. Date 

Adopted 
First  
1990-1996) 90-71 CA8000180 July 

1990 90-38 CA0108740 July 
1990 

Second 
(1996-2002) 96-31 CAS618030 March 

1996 96-03 CAS0108740 August 
1996 

Third 
(2002-2007) 

R8-2002-
0010 CAS618030 January 

2002 
R9-2002-

0001 CAS0108740 February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-
based water quality planning processes to complement existing jurisdictional and countywide 
processes.  The program update also addressed the necessary reconciliation of two Permits 
which, for the first time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to 
include model programs and templates for Local Implementation Plans (LIP) (also termed 
Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego Regional Board 
Third Term Permit), which will assist the Permittees in implementing the program within their 
individual jurisdiction as well as recognize the differences between the two sets of permit 
requirements.   
 
This annual progress report covers the period from July 1, 2005, to June 30, 2006, and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the 
Third Term Permit.  
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C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2) 
 
This section addresses the City’s implementation of the program management elements of its 
LIP.  Program management activities conducted by the City of Mission Viejo involve the 
following activities: 
 
• Coordination with the Principal Permittee and other Permittees on continued program 

development through the 2003 DAMP; common program implementation (such as 
monitoring, public education and watershed programs); and a commitment of funding to 
shared budgets under the Implementation Agreement;  

• Coordination with internal City departments to implement the LIP;   
• Preparing, approving, and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and  
• Data management and compliance reporting based on common practices specified in the 

2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section A-2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Mission Viejo has 
designated NPDES primary and alternate representatives.  
 
Representative Primary Alternate 
Name Joe Ames Rich Schlesinger 
Title Associate Civil Engineer City Engineer 
Department Public Works Dept. Public Works Dept. 

Address 200 Civic Center 
Mission Viejo, CA 92691 

200 Civic Center 
Mission Viejo, CA 92691 

E-mail Address james@cityofmissionviejo.org rschlesinger@cityofmissionviejo.org 
 
The jurisdiction's representatives are also noted in Section A-2 of the City's LIP.  
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The General Permittee Committee meets at least six times per year.  The City of Mission Viejo 
had representatives at the following meetings: 
 

Meeting Date Attended 
July 28, 2005     
 August 25, 2005     
 September 29, 2005     
 October 27, 2005     
 November 2005 - NO MEETING    
 December 22, 2005     
 January 26, 2006     
 February 23, 2006     
 March 23, 2006     
 April 27, 2006     
 May 25, 2006     

 
In addition, City representatives participated in the following sub-committees and task forces: 
 

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc—Infiltration  
Ad Hoc—Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams  
Aliso Creek  
Dana Point Coastal Streams  
San Juan Creek  
San Clemente Coastal Streams  

 
C-2.3 City Internal Coordination (LIP Section A-2.4) 
 
The responsibilities of City departments for the internal coordination of LIP activities are 
detailed in LIP Table A-2.2.  The table reflects changes made to the City’s internal coordination 
over the last year and has been included as an attachment to this report. 
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C-2.4 Fiscal Analysis (LIP Section A-2.4) 
 
The Fiscal Analysis includes the following: 
 
• The City’s expenditures for the previous fiscal year; 
• The City’s budget for the current fiscal year; and 
• A description of the source of funds. 
 
The Fiscal Analysis is intended to depict all NPDES compliance-related costs for the City of 
Mission Viejo.  The tables below report costs that include the costs of Permittee operations and 
contracted services. 
 
Capital Costs 
 
Capital costs include any capital expended for each one of the DAMP elements.  This would 
consist of any land, large equipment, and structures.  
 
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of 
keeping equipment and facilities in working order.   
 
C-2.5 Program Management Modifications 
 
During the reporting year, no changes were made to the City's Local Implementation Plan (LIP).   
 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 
 
The only projected capital costs fall under Municipal Activities as detailed below for the 
implementation of proposed structural BMPs, subject to Proposition 50 funding. 
 

LIP Program Elements FY 2005–06 
Costs 

Projected 
FY 2006–07 

Costs 
Municipal Activities (LIP Section 5.0) Environmental Performance 
(BMP Implementation)  $0 $50,000 

Totals  $50,000 
 
 
OPERATION AND MAINTENANCE COSTS 
 

LIP Program Elements FY 2005–06 
Costs 

Projected 
FY 2006–07 

Costs 
Supportive of Program Administration (LIP Section 2.0) $249,484 $314,623 
Plan Development (LIP Section 3.0) $0 $0 
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Municipal Activities (LIP Section 5.0) Litter Control $20,000 $20,000 
Municipal Activities (LIP Section 5.0) Recycling $97,710 $65,505 
Municipal Activities (LIP Section 5.0) Drainage Facility Maintenance $1,133,365 $1,118,500 
Municipal Activities (LIP Section 5.0) Catch Basin Stenciling $0 $0 
Municipal Activities (LIP Section 5.0) Street Sweeping $356,816 $361,387 

Municipal Activities (LIP Section 5.0) Environmental Performance 
(BMP Implementation) 

Included in 
Program 

Administration 

Included in 
Program 

Administration 
Municipal Activities  (LIP Section 5.0) Public Property & Street 
Chemical Spill Response $0 $5,000 

Municipal Activities (LIP Section 5.0) Pesticide & Fertilizer 
Management $0 $1,800 

Public Information (LIP Section 6.0) Nonpoint Source Pollution 
Awareness 

Included in 
Program 

Administration 

Included in 
Program 

Administration 
Public Information (LIP Section 6.0) Household Haz. Waste Collection $65,000 $65,000 

Requiring New Development BMPs (Supportive of Planning, etc) (LIP 
Section 7.0) 

Included in 
Program 

Administration 

Included in 
Program 

Administration 

Requiring Construction BMPs (Supportive of Plan Check & Inspection) 
(LIP Section 8.0) 

Included in 
Program 

Administration 

Included in 
Program 

Administration 

Existing Development (LIP Section 9.0) Industrial/Comm./HOA 
Inspections 

Included in 
Program 

Administration 

Included in 
Program 

Administration 

Illicit Connections/Discharge Identification & Elimination (LIP 
Section10.0) Facility Inspection 

Included in 
Program 

Administration 

Included in 
Program 

Administration 

Illicit Connections/Discharge Ident. & Elimination (LIP Section10.0) 
Other Efforts to Identify & Eliminate Illicit Connections 

Included in 
Program 

Administration 

Included in 
Program 

Administration 
Others $0 $0 
Totals $1,922,375 $1,951,815 
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FUNDING SOURCES 
 

LIP FUNDING SOURCES FY 2005–2006 
Costs 

Projected 
FY 2006–07 

Costs 
General Fund 73% 75% 
Utility Tax/Charges 0% 0% 
Separate Utility Billing Item 0% 0% 
Gas Tax 19% 18% 
Special Restricted Fund 0% 0% 
Others (Specify)   
 - Sanitation Fee 0% 0% 
 - Benefit Assessment 0% 0% 
 - Fleet Maintenance Fund 0% 0% 
 - Community Services Fund 0% 0% 
 - Water Fund 0% 0% 
 - Sewer & Storm Drain Maintenance Fee 0% 0% 
 - Others 8% 7% 
TOTALS 100% 100% 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the City of Mission Viejo in 
developing its LIP.  This Section also discusses a number of studies that the City is participating 
in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The complexity of the Third Term permits has necessitated the development of a LIP in order to 
provide for a city-specific plan within the broader policy and program framework of the 2003 
DAMP.  The LIP focuses predominantly on the jurisdictional implementation of the model 
pollution-prevention-oriented programs detailed in the 2003 DAMP and was completed and 
provided to the RWQCB in 2003. The 2003 DAMP will be revised and submitted by the 
Principal Permittee as the proposed plan for the Report of Waste Discharge toward the end of the 
permit term.   
 
The City LIP, however, is intended to be a more dynamic document plan that will be evaluated 
on at least an annual basis by the City or as directed by the Regional Board.  Proposed revisions 
to the LIP Plan Development Section are identified in Section C-3.6. 
 
C-3.3 BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the City’s LIP is the implementation of additional and/or refinement of 
BMPs to complement the DAMP-based jurisdictional program.  The tables that follow list the 
BMPs implemented during the reporting period.   
 

Structural BMPs Initiated in FY 
2005–06 

Completed in 
FY 2005–06 

Projected 
Completion in 

FY 2006–07 
Aliso Creek - Structural BMPs – Trash Enclosure 
Retrofit Program (Cover Existing and Proposed 
Trash Enclosures subject to Development Permits 
and Connect Inlet Drains to Sanitary Sewer 
System) 

   

San Juan Creek - Structural BMPs - Trash 
Enclosure Retrofit Program (Cover Existing and 
Proposed Trash Enclosures subject to 
Development Permits and Connect Inlet Drains to 
Sanitary Sewer System) 

   

Non-Structural BMPs    
Aliso Creek – Non-Structural BMPs – Elementary 
School Survey    

San Juan Creek - Non-Structural BMPs – 
Elementary School Survey    
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C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
The City of Mission Viejo's NPDES Program Manager serves as Chair of the County of Orange 
Water Quality and Science Monitoring Committee.  During FY 2005/2006, the Chair actively 
lead the County in developing new "Quick Guides" for use by NPDES Program Managers in the 
County.  The Quick Guides detail all of the monitoring programs conducted under the 
Countywide programs for the San Diego and Santa Ana Regions.  The Quick Guides show 
monitoring locations, types of constitutes tested, common sources of the constituents, and 
rationale for the monitoring programs.  The Quick Guides are meant to help guide NPDES 
Program Managers to make informed decisions and changes to their NPDES programs as a result 
of monitoring data collected.  The Quick Guides were released in August 2005.   
 
The Chair has requested that the County go one step further with the Quick Guides by making 
sheets detailing the likely sources of constituents tested under the Dry Weather Monitoring 
Program.  This effort will be ongoing in the FY 2006/2007 NPDES Countywide Program. 
 
In addition, the City continues to work with other Aliso Creek and San Juan Creek Watershed 
Permittees on developing improvements to the monitoring programs in order to determine 
effectiveness of structural and non-structural BMPs employed to reduce bacteria.  
 
C-3.5 13225 Directive for Aliso Creek (LIP Section A-3.5) 
 
In order to address the increased bacteria levels in the Aliso Creek Watershed, the City of 
Mission Viejo over the past five and one-half years has implemented a variety of strategies.  
These strategies are intended to identify and eliminate/reduce sources of bacteria.  Some of the 
strategies employed are intensive reconnaissance investigations, increased enforcement, focused 
public education, and an intensive commercial and industrial inspection program.   
 
Commercial, Industrial, and Residential Inspections 
 
As described in the City’s Aliso Creek quarterly reports, the City continues increased inspections 
and patrols within the Aliso Creek Watershed for evidence of illicit discharges.  City staff 
continues to inspect areas that were previously inspected during the reconnaissance 
investigations to ensure that areas that were cleaned up continue to be properly maintained.  In 
addition, the City has completed all industrial and commercial inspections within both the Aliso 
Creek and San Juan Creek watersheds.   
 
City staff suspects that landscape maintenance activities are a significant source of urban runoff 
and may be a source of bacteria in the Aliso Creek and San Juan Creek watersheds.  In order to 
address this concern and comply with Section F6 of our NPDES Permit, the City performed 
intensive inspections of every CIA/HOA within the City during FY 2003–2004.  The City is 
happy to report that no significant violations were identified during these inspections. 
 
For FY 2006-2007, ECIS, a local contractor will perform additional intensive inspections of 
restaurants within the Aliso Creek watershed.  ECIS already is employed by Moulton Niguel 
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Water District to perform grease interceptor inspections and by San Juan Capistrano to perform 
restaurant inspections.  The ECIS inspections will be in addition to the special inspection 
program conducted in FY 2003–2004 reporting period and the inspections performed by the 
Orange County Health Care Agency.  Past issues identified at restaurants include trash bin 
enclosure cleanliness, greasy roof tops and roof vents, and the washing of floor mats outdoors. 
 
BMP Testing and Implementation 
 
During FY 2004-2005, the City undertook a project to test the bacteria reduction effectiveness of 
a brand of pipeline inserts called “Ultra-TrenchFilters” made by the Xetex Corporation and 
distributed by Attitude Technologies in Huntington Beach, California.  The installation and 
testing of the filters occurred in May 2005 in J01P03 and J01P04 approximately 30 feet upstream 
of the discharge point into Aliso Creek.  While the results of the testing showed the filters were 
not particularly effective at reducing bacteria in runoff over the long term, the City did confirm 
its belief that bio-retention-based BMPs may be the only practicable alternative in decreasing 
bacteria in runoff at the end of the pipe. 
 
As a result, the City has been working actively to have bio-retention BMPs tested locally for 
bacteria removal effectiveness.  City staff is already aware that wetlands are effective at 
removing bacteria.  However, since wetlands require large land areas, they are often not suitable 
for redevelopment projects.  During this reporting period, a developer was conditioned to use a 
bio-retention structural BMP on a redevelopment project located at Alicia Parkway and 
Muirlands Boulevard within the Aliso Creek Watershed.  The project will test a structural BMP 
called a “Filterra” stormwater filtration system manufactured by Americast Industries.  Testing 
of the BMP by Filterra and the City will commence during the next reporting period after 
installation of the device. 
 
In summary, the City has been taken steps above and beyond the Aliso Creek Directive 
requirements to identify and attempt to reduce bacteria in urban runoff.  
 
Further details of future actions may be found in the Watershed Urban Runoff Management 
Plan, Chapter 12 of the Drainage Area Management Plan. 
 
C-3.6 Plan Development Modifications  
 
During the reporting year, minor changes were made to Section A-3 of the City's Local 
Implementation Plan (LIP).  The section is attached as an exhibit to the PEA. 
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section A-4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section A-4.2) 
 
No revisions were made to the City of Mission Viejo's Water Quality Ordinance during this 
reporting period.  
 
No revisions were made to the City's Grading and Excavation Ordinance during this reporting 
period.  
 
C-4.3 Legal Authority Modifications 
 
No revisions were made to City policies during this reporting period. 
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1 Overall Program Management 
 
Through the submittal of an Organization Chart (LIP Exhibit A-5.1), the City of Mission Viejo 
identified which departments were responsible for the implementation of this stormwater 
program element.   
 
Any updates or modifications to the organizational chart, inventories, prioritizations, specific 
MS4 maintenance activities, enforcement procedures, the Environmental Performance Program, 
and/or strategies for managing pesticides, herbicides, and fertilizers, as compared to information 
presented in the February 2004 LIP submittal, are attached as revised LIP pages to this report.  
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP 

Section A-5.2) 
 
The City has a watershed-based inventory of its identified municipal facilities.  The inventory 
includes 64 fixed facilities including a corporate yard, parks, public buildings, recreational 
facilities, an animal shelter, and open spaces.  In addition, six types of field programs are 
identified, which are performed by 12 contractors. 
 
Of the 64 fixed facilities, the City identified one corporate yard.  There are 43 parks in the City, 
which consist of landscaped grass fields, playgrounds, restroom facilities or paved parking lots.  
Two public buildings, Norman P. Murray Community and Senior Center and the Civic Center, 
were also identified in the City.  The Community Center is a public service building located near 
Oso Viejo Park, and the Civic Center consists of City Hall, the public library, and a small 
outdoor storage area.  The City operates one Animal Shelter with a clinic and several kennels 
kept under a canopy structure.  The City identified six recreational facilities including tennis and 
volleyball courts, swimming pools, a gymnasium, and office buildings.  There are a total of 11 
open spaces identified in the City which are comprised of grassy hills, wooded areas, and 
undeveloped land. 
 
The 13 field program contracts include Graffiti Removal, Flood Control Channels, Street 
Maintenance (Street Sweeping, Concrete Repair, Asphalt Repair), Rodent Control, Technical 
Irrigation Services, Landscape Maintenance (three contract areas), and Urban Forest 
Maintenance. 
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report Submittal. 
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The City has developed a watershed-based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary 

Municipal Facility Types 
Total 

Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 43 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 2 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 1 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 0 

Other Municipal Owned and/or Operated Facilities:  Open Spaces 11* 
Other Municipal Owned and/or Operated Facilities:  Recreational Facilities 6 
Total Number of Municipal Facilities 64 
  
Field Programs:  Graffiti Removal 1 
Field Programs:  Flood Control Channels 2 
Field Programs:  Street Maintenance 4 
Field Programs:  Rodent Control 1 
Field Programs:  Technical Irrigation Services 1 
Field Programs:  Landscape Maintenance 3 
Field Programs:  Urban Forest Maintenance 1 
Total Number of Field Programs 13 
 
The inventory is current for the 2005–2006 fiscal year; inventories are subject to change due to 
the addition of new municipal facilities or the elimination of sites if applicable.  The inventories 
are updated on an annual basis or as needed to reflect the most current information. 
 
*Note that the 11 Open Spaces owned and operated by the City are reviewed for BMP implementation 
through the Landscape Maintenance Field Programs. 
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Watershed Summary 

Sub-Category Facility Types 

Number of 
Municipal 

Facilities in 
Aliso Creek 
Watershed 

Number of 
Municipal 

Facilities in 
San Juan 

Creek 
Watershed 

Number of 
Municipal 

Facilities in 
Both 

Watersheds 

Total 
Number of 
Municipal 
Facilities 

Active or Closed Municipal Landfills -- -- -- -- 
Publicly Owned Treatment Facilities -- -- -- -- 
Incinerators -- -- -- -- 
Solid Waste Transfer Facilities -- -- -- -- 
Land Application Sites -- -- -- -- 
Sites for Disposing and Treating 
Sewage Sludge -- -- -- -- 

Hazardous Waste Treatment, Disposal, 
and Recovery Facilities -- -- -- -- 

Uncontrolled Sanitary Landfills -- -- -- -- 
Corporation Yards -- 1 -- 1 
Maintenance Yards -- -- -- -- 
Storage Yards for Materials -- -- -- -- 
Airfields (Landside Operations) -- -- -- -- 
Parks and Cemeteries 7 36 -- 43 
Public Buildings (Police, Fire, Libraries, 
etc.) -- 2 -- 2 

Stadiums -- -- -- -- 
Stables -- -- -- -- 
Boat/Shipping Yards -- -- -- -- 
Animal Shelters/Services -- 1 -- 1 
Public Parking Facilities -- -- -- -- 
Other Facilities Identified by the 
Municipality -- -- -- -- 

Open Spaces 8 3 -- 11 
Recreational Facilities -- 6 -- 6 
Field Programs -- -- 13 13 
Total for All Categories 15 49 13 77 

 
The inventory is current for the 2005–2006 reporting year.  Additions and changes will be noted 
on an annual basis or as needed to keep the inventory current. 
 
C-5.3 Prioritization of Sites (LIP Section A-5.3) 
 
The City has 22 High Priority Facilities, 2 Medium Priority Facilities, and 40 Low Priority 
Facilities. Prioritization numbers are current for the 2005-2006 reporting period and will 
continue to be updated on an annual basis or as needed to keep the prioritization inventory up to 
date.   
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The municipal prioritization is updated on an ongoing basis and provided to the Regional Board 
as a part of this Annual Report Submittal.  The updated detailed inventory is included in the 
appendix. 
 
Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  

Municipal Facility Prioritizations 
Total 

Number of 
Facilities 

Number of mandatory high priority facilities 1 
Number of "other" high priority facilities 21 
Number of medium priority facilities 2 
Number of low priority facilities 40 
Total Number of Facilities 64 
 
Watershed Summary  

Watershed Number of high 
priority facilities 

Number of 
medium priority 

facilities 
Number of low 

priority facilities Total 

Aliso Creek 3 0 12 15 
San Juan Creek 19 2 28 49 
Total for all categories 22 2 40 64 
 
The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual Progress Report submittal.  The updated inventory with the 
prioritizations is included as an attachment to this report. 
 
C-5.4 Model Maintenance Procedures (LIP Section A-5.11) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity-based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. 
 
No changes were made to the BMP Fact Sheets for Municipal Maintenance BMPs.  
 
C-5.5 Inspection (LIP Section A-5) 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste-handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
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The City inspects its high priority fixed facilities and field programs at a minimum annually, all 
medium sites at a minimum once every two years, low priority sites once per permit cycle at a 
minimum, and drainage facilities annually before the wet season in accordance with the San 
Diego Permit, and additional inspections are performed in hot spots such as Aliso Creek and as 
needed during the wet season.  The frequency of City staff inspections typically far exceeds the 
minimum requirements.  As an example of our continuing proactive stance on water quality 
inspections, City staff inspected all of its 64 fixed facilities and 13 field programs during this 
reporting period, even though the Permit only requires annual inspection of our high priority 
fixed facilities and of our high priority field programs.  (The City has 22 high priority fixed 
facilities and has voluntarily classified all of its 13 field programs as high priority.)  The City's 
inspections generally include a review of material and waste handling practices, BMP 
implementation, and evidence of past or present unauthorized non-stormwater discharges. 
 
The City has developed "Watch Lists" for municipal fixed facilities to better ascertain the level 
of BMP implementation at City facilities.  The "Watch Lists" are developed from the field 
reports and from year-end Environmental Performance Reports (EPRs) written by Public 
Services Department staff, who maintain all the City fixed facilities.  After inspecting all of the 
fixed facilities, comparisons were made between last year's "Watch Lists" and this year's lists.  
The overall noticed trend has been a higher level of BMP implementation across the board with 
some sites entirely disappearing from the Watch List.  To refine our “Watch Lists,” the City 
added two categories this year to better reflect the needs of the City.  The categories added were: 
(1) “Clean Gutters" and (2) "Contractor Training on BMPs." 
 
For the purposes of comparison, 24 sites were placed on the "Watch List" for leaf and debris 
removal monitoring in 2003–2004.  In 2004–2005, the number of sites fell to 16.  And for 2005-
2006, the number sites fell again to 8.  The number of sites on the list for monitoring of irrigation 
overwatering fell from 9 to 8 in this reporting period.  The number of sites on the list for 
monitoring of trash bin replacement fell from 4 to zero.  Additional results may be found in the 
"Watch List" at the end of this Section. 
 
All 13 field programs were inspected.  Only one minor corrective action was identified for the 
Urban Forestry – Tree Maintenance Program, which was identified as the contractor needs to 
provide mulch for weed and erosion control.  Additionally, most of the City's contractors were 
advised to continue to provide BMP training to their employees.  City staff will continue to 
monitor the City contractors for compliance with BMPs.  
 

0032036



SECTION C-5, Municipal Activities 
 
 

Orange County Stormwater Program C-5-6 November 15, 2006 
DAMP Appendix C-5 

Jurisdictional Summary  

Municipal Facility Types 
Total Number 
of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 43 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 2 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 1 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 6 

Total for all Categories 53* 
 
*Note that the 11 Open Spaces owned and operated by the City are reviewed for BMP implementation 
through the Landscape Maintenance Field Programs. 

 
Name of Field Program Number of Field 

Program Inspected 
Graffiti Removal 1 
Flood Control Channels 2 
Street Maintenance 4 
Rodent Control 1 
Technical Irrigation Services 1 
Landscape Maintenance 3 
Urban Forest Maintenance 1 
Total 13 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
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Watershed Summary 

Watershed 
Number of Facilities/ 

Field Programs Requiring 
Corrective Action 

Number of Re-inspections 

Aliso Creek 1 1 
San Juan Creek 17 17 

 
As discussed previously, the number of facilities requiring corrective action has fallen as 
indicated by the "Watch Lists."  City Staff attributes this change to ongoing, better BMP training 
and an improved appreciation for water quality issues by maintenance personnel.  
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 
Number of Facilities/ 
Field Programs with 

BMPs Fully 
Implemented 

Number of Facilities/ 
Field Programs with 

BMPs Partially 
Implemented 

Number of Facilities/ 
Field Programs With 

No BMPs 

Aliso Creek 6 1 0 
San Juan Creek 29 17 0 

 
In order to address the deficiencies discussed above, the City has prepared an “Action Plan” to 
address the deficiencies during the next annual review period.  Some BMPs may take several 
years to implement and are subject to availability of funds to implement. 
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ACTION PLAN FOR FIFTH YEAR OF PERMIT IMPLEMENTATION 
 

Monitor Leaf Debris/Removal Monitor Irrigation Overwatering by 
Weekly Check Through BMPs 

Curtis Park 
Marguerite Aquatics Center 
Marguerite Recreation Center (YMCA) 
Marguerite Tennis Center 
Mission Viejo Civic Center 
Mission Viejo Corporate Yard 
Pinecrest Park 
Youth Athletic Park 

Alicia Park 
Beebe Park 
Gilleran Park 
Marguerite Recreation Center (YMCA) 
Marguerite Tennis Center 
Mission Viejo Animal Shelter 
Mission Viejo Corporate Yard 
Thomas R. Potocki Conference Center 

Provide New Trash Bin With Lid Develop BMP for 
Routinely Checking Trash Bin Lids 

None Mission Viejo Civic Center (Clean Trash Enclosure) 
Develop Spill Prevention Plans Install Sandbags at Edge of Storage Areas 

None None 
Cover All Stored Items Monitor Cleaning of Debris—Catch Basins 

None Florence Joyner Olympiad Park 
Pavion Park 

Install Trash Enclosure Cover Retrofit Trash Enclosure Area/ Wash Pad Area to 
Drain to the Sanitary Sewer 

None Mission Viejo Animal Shelter* 
Install Trash Enclosure Monitor Erosion 

None None 
Clean Gutters Contractor Training on BMPs 

Beebe Park 
Mission Viejo Animal Shelter 

Alicia Park 
Beebe Park 
Cordova Park 
Norman P. Murray Community and Senior Center 
Pinecrest Park 
Sycamore Park 

 
*Scheduled for construction Summer 2007 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
The City’s Water Quality Manager routinely meets with Public Services staff to discuss water 
quality issues and reinforce requirements.   
 
C-5.5.2 Reporting 
 
The City has found no municipal facilities that represent a significant threat to human health or 
the environment.  
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C-5.6 Education and Training (LIP Section A-5.7) 
 
C-5.6.1 Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Training Dates Department Department Subcategory 

IPM 5/3/06 Public Services  
IPM 5/3/06 Public Services Landscape Contractors 
 
Training Conducted by City for City Personnel 
Department Training Dates Department Department Subcategory 

Model Maintenance 
Procedures-Fixed Facility 1/10/06 Public Services Animal Shelter 

 
As indicated above, the City conducted and/or participated in two training sessions during the 
current reporting period.  These training sessions reached a total of 3 municipal staff and 5 of the 
City’s sub contractors.  The City also conducted several water quality training sessions to all 
municipal maintenance staff through weekly staff meetings.  In addition to City- or County-
sponsored training, a list of other training seminars that were attended by City staff is listed 
below. 
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Other training opportunities that the City participated in include the following:  
 

Title of 
Workshop or 

Training 
Date 

Attended 
Sponsoring 
Organization 

Staff 
Presentation Name Department 

Non Point Source 
Pollution 4/5/06 Grangetto's Farm 

& Garden Supply  Jerry Hill Public 
Services 

Tree & Vine 
Workshop 10/5/05   Jerry Hill Public 

Services 
17th Annual Turf 
Management 3/10/06   Jerry Hill Public 

Services 
Vertebrate Control 
Workshops 3/15/06 P.A.P.A.  Jerry Hill Public 

Services 
Nursery 
Greenhouse 5/7/06   Jerry Hill Public 

Services 
IPM for 
Landscape 
Professionals 

5/9/06   Jerry Hill Public 
Services 

 
C-5.6.2 Education 
 
The City has conducted outreach at all of its fixed facilities that have permanent staff and all 
field program contractors within its jurisdiction to ensure that they are informed of their 
responsibilities. This outreach has included holding awareness meetings during inspections and 
distribution of fact sheets.  In addition, the model contract language reflects the contractor's 
responsibility to use required BMPs when conducting operations within the City of Mission 
Viejo.  A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet Title/Subject Number 

Distributed 
Distribution Method(s) and 

Location(s) 

Tips for Pet Care 12,000 Animal Shelter, Pet Adoptions, 
New Licenses, License Renewals 

Municipal Activity BMP Fact Sheets 100 All Contracts and Bid Sets 
Total number of outreach materials distributed 
during the current reporting year 12,100  

 
Website 
 
The City's website contains numerous links and documents available to contractors describing 
the City's requirements and BMPs.  The City's website was updated and redesigned during this 
reporting period to provide more comprehensive BMPs and more information on the City's 
stormwater program.  
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C-5.7 Environmental Performance Report (LIP Section A-5.6) 
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process.  This EPR process emphasizes: 
 
• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 
 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation 
 
Per direction from the San Diego Regional Water Quality Control Board staff, the City has not 
attached the completed EPR forms this reporting year.  The forms are available for viewing at 
the City’s Public Services Corporate Yard or City Hall upon appointment. 
 
C-5.8 Municipal Activities Program Modifications  
 
Modifications to the inventory database are noted within the appendix to this report.  
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C-5.A—ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 
• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 
 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 
Indicate which of the following litter control programs, such as municipal litter ordinances, 
provision of public trash receptacles, periodic clean-up programs and/or “city beautification day” 
type events where a special effort is made to collect household trash.   
 
The City uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  

Public Trash Receptacles  

Clean-Up Programs  

Special/Bulky Item Pickups  

Others  

 
C-5.A.2 Solid Waste Collection/Recycling 
 
The City's waste hauler collected approximately 109,292 tons of solid waste during the reporting 
period.  This quantity includes material hauled to the landfill (approximately 63,442 tons) and 
recyclable material diverted from landfills (approximately 45,810 tons).  In addition, 
approximately 25,000 tons of solid waste from Mission Viejo is self-hauled to landfills each 
year.    
 

0032043



SECTION C-5, Municipal Activities 
 
 

Orange County Stormwater Program C-5-13 November 15, 2006 
DAMP Appendix C-5 

C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned 19,146 feet 
Total Number of Catch Basins in City 1,830 (1,420 public) 
Total Number of Catch Basins Cleaned in City 1420 
Percentage of Catch Basins Cleaned* 100%* 
Total Volume of Material/Debris Removed 51 tons 
  
Method of Material/Debris Removal:   
Vacuum Truck 5% 
Hand Crews 95% 
Others (specify)  
*The City inspects all public catch basins and accessible drainage facilities at a minimum annually.  Catch 
basins and drainage facilities in hot spot areas and portions of the Aliso Creek Watershed are inspected 
more frequently.  Only catch basins and drainage facilities that are identified during the inspection 
process as needing cleaning are cleaned. 

 
Status of BMP Implementation 
Drainage Facility and Infrastructure BMPs Ongoing New Modified Implemented 
Pollution Prevention—Train Maintenance 
Staff—Inspect at least annually     

Pollution Prevention—Train Maintenance 
Staff—Conduct intermittent inspections     

Pollution Prevention—Train Maintenance Staff 
—Other     

Source and Treatment Control—Clean catch 
basins at least annually—Use vacuum truck or 
suction equipment 

    

Source and Treatment Control—Clean catch 
basins at least annually—Use manual labor     

Source and Treatment Control—Clean catch 
basins at least annually—Plug inlet during 
cleaning 

    

Source and Treatment Control—Clean catch 
basins at least annually—Other     

Source and Treatment Control—Clean catch 
basins intermittently as needed—Clean at 
pipeline gradient changes 

    

Source and Treatment Control—Clean catch 
basins intermittently as needed—Other     

Treatment Control—Clean dissipaters as 
needed—Use vacuum truck     

 
Are there any dry weather sewer diversions in place? 

        Yes   No  
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Did you evaluate the need for additional drainage facility sewer diversions for dry weather flows 
within your jurisdiction? 
        Yes   No  

 
C-5.A.4 Catch Basin Stenciling  
 
The City of Mission Viejo uses its custom storm drain markers with the "Crying Fish" on it.  The 
phrase written above the "Crying Fish" is "No Dumping—Drains to Ocean."  Under the fish is 
the City's pollution notification telephone number, (949) 470-3000. 
 

Total number of catch basins 
re-stenciled this reporting period: 

The percentage of catch basins 
re-stenciled this reporting period: 

0 0% 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
 
Type of Application(s) Used % Used 
Spray Paint  
Curb Markers 100% 
Heat Application  
Adhesives  
Others  
 
Phrase Used: “No Dumping—Drains To Ocean” on a custom City marker with the “crying 
fish.” 
 
C-5.A.5 Street Sweeping  
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
        Yes   No  
 
If yes, how did you consider pollutant removal effectiveness prior to the purchase of equipment 
or establishment of a new contract? 
 
 Considered 
Manufacturer Specifications  

Technical Documents  

Other  
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Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum 4* 
Brush assisted 4* 
Regenerative Air 4* 
Other  
*The City has a total of 4 contract street sweepers that have all of the above features.  The new street 
sweepers purchased are identical to the ones previously used year: Tymco 600 street sweepers.  Staff 
found that the Tymco street sweepers were the most effective of all the products currently on the market. 

 
Total Weight Collected 
for Fiscal year (tons) 

Total Weight Miles 
Swept (Miles) 

1424 456 
 

Question Yes? How Often? By What 
Means? 

Parking restrictions for street sweeping?    
Activities Monitored for adherence to manufacturer's 
specifications for optimal equipment performance?  Weekly Visual 

Are streets inspected for sweeper effectiveness?  Every Day Visual 
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C-5.A.6 Household Hazardous Waste Collection  
 
Efforts to Facilitate Proper Disposal of Used Oil 
 
Used Oil Program: 
The City of Mission Viejo participates in the Used Oil Recycling Program with grant funds 
provided by the California Integrated Waste Management Board.  The purpose of this program is 
to provide the public with convenient used oil locations; develop materials to motivate the public 
to recycle used motor oil; and perform outreach to educate the public regarding used oil 
recycling, collection center locations, and general pollution prevention. 
 
Certified Collection Centers: 
Mission Viejo has eight certified used oil recycling center in its city.  These centers are 
publicized on brochures developed by the City.  During this reporting period used oil recycling 
postcards were mailed to all residents in Mission Viejo.  These postcards listed the locations for 
all eight certified collection centers. 
 
Public Education: 
The Used Oil Program implements a variety of activities to reach the Do-It-Yourself (DIY) oil 
changer.  A sample of program activities are listed below: 
1. Community events that provide direct interaction and education to the public; including 

both the DIY and children. 
2. Mission Viejo uses cable advertising and print media to promote the program. 
3. Distribution of brochures and promotional items at a variety of community events, in the 

City's information packet, and at City facilities and public counters. 
 
Efforts to Facilitate Proper Disposal of Toxic Materials 
 
Purpose and Scope: 
The County of Orange Integrated Waste Management Department (IWMD) owns and operates 
three public landfills in Orange County.  These landfills accept municipal solid waste.  IWMD 
also manages Household Hazardous Waste Collection Centers (HHWCC), which provide free 
drop-off services for household wastes, which cannot be disposed of in the regular trash.  HHW 
includes, but is not limited to, motor oil, paint, pesticides, herbicides, pool chemicals, cleaning 
products, batteries, and CRTs. 
 
Household Hazardous Waste Collection Centers: 
Anaheim, Huntington Beach, Irvine, and San Juan Capistrano. 
 
Stop & Swap:   
This is a unique program that allows residents to drop off household, yard, and car maintenance 
products they no longer need and pick up others products they can use at home.  This service is 
provided free of charge.  Typical products accepted at these centers include paint, automotive 
supplies, pesticides, weed killers, cleaning products, pool chemicals, and much more.  This 
program is available now at three of the four collection centers.  It is not currently available at 
the San Juan Capistrano location. 
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Public Education: 
Orange County IWMD has a variety of programs geared at targeting residents.  The following 
are some of the public education efforts occurring countywide: 
1. Provide information and brochures to City recycling coordinators, police and fire 

departments, community organizations, schools, and solid waste haulers. 
2. Participate in the Orange County Drinking Water Festival. 
3. Participate in public outreach at the Orange County Fair. 
4. Participate in company health/safety/environmental events when possible. 
5. Provide educational landfill tours. 
 
OCIWMD Programs: 
 
Question Yes? How Many Times 

Per Year? 
Does your jurisdiction hold any toxic roundup or household 
hazardous waste collection days?  Once per year 
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The City of Mission Viejo and its waste haulers previously conducted an annual household 
hazardous waste collection event each year.  In June 2005, the City kicked off an at-the-door 
household hazardous collection program.  This program is a one-year pilot program that will be 
evaluated in June 2006.  In addition to the at-the door program, the City regularly refers Mission 
Viejo residents to the County household hazardous waste collection centers.  Brochures and 
flyers with information about these programs are distributed at community events and at City 
facilities such as City Hall and the Mission Viejo Library.  This program was also advertised in 
the local paper, City newsletter, and recycling newsletter over the past year.  
 
Category – Type of Waste Amount of Waste 

Collected (Pounds) 
Flammable & Poison - Flammable Solid/Liquid 4,864 
Flammable & Poison - Bulked Flammable Liquids 0 
Flammable & Poison - Oil-Based Paint 4,703 
Flammable & Poison - Poison (Excl. aerosols) 895 
Flammable & Poison - Reactive & Explosive 0 
Acid - Inorganic Acid 534 
Acid - Organic Acid 0 
Base - Inorganic Acid 763 
Base - Organic Acid 0 
Oxidizer - Neutral Oxidizer 0 
Oxidizer - Organic Peroxides 0 
Oxidizer - Oxidizing Acid 0 
Oxidizer - Oxidizing Base 45 
PCB Containing - PCB Containing Paint 0 
PCB Containing - Other PCB Waste 0 
Aerosol - Corrosive Aerosols 0 
Aerosol - Flammable Aerosols 0 
Aerosol - Poison Aerosols 0 
Reclaimable - Antifreeze 610 
Reclaimable - Car Batteries 3,554 
Reclaimable - Fluorescent Bulbs 0 
Reclaimable - Latex Paint 23,405 
Reclaimable - Motor Oil/Oil Products 1,836 
Reclaimable - Oil Filters 24 
Reclaimable - Mercury (Metallic) 0 
Other - Medical Waste 0 
Other - Household Batteries 511 
Other - Other 31,303 
Asbestos 0 
TOTAL 73,067 
 

Does your 
jurisdiction 

participate in 
used oil grant? 

Grant 
Begins on 

Grant 
Ends on 

Have you quantified 
the amount of oil 

collected as part of 
the grant? 

Motor Oil/Oil 
Products 
Collected 

Oil Filters 
Collected 

 07/1/04 06/30/07  82,950 24,700 
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C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.  Fertilizer Management 
 
Question Yes/No Specify (if needed) 
Did city personnel apply fertilizers in your jurisdiction?   
Did a contractor apply fertilizers in your jurisdiction?   
Did city personnel determine which type of fertilizer to use?   
Did a contractor determine which type of fertilizer to use?   
Did city personnel determine the fertilizer application rates?   
Did a contractor determine the fertilizer application rates?   
Did city personnel determine the timing of fertilizer applications?   
Did a contractor determine the timing of fertilizer applications?   
Did city personnel determine the application methods of 
fertilizers?   

Did a contractor determine the application methods of fertilizers?   
Did city personnel store the fertilizers?   
Did a contractor store the fertilizers?   
Are slow-release fertilizers utilized within your jurisdiction?   

Are fertilizer applications based on results from soil analysis? (if 
yes, specify)  

During the plant 
establishment period 

and when determining 
nutrient deficiencies. 

Do you calibrate the spreader used to apply the fertilizer? (if yes, 
specify)  

By product 
recommendations on 

label. 

If Yes, How is calibration done? (Please specify)  
By equipment 

(spreader) setting. 
Did you or your contractor have any large spills of fertilizers in 
your jurisdiction in the last year? (If yes, explain the 
circumstances and steps taken to mitigate the situation). 

  

How do you typically clean up small spills of fertilizers? (Please 
specify)  

Blower, broom, and 
manual removal. 

Last reporting year, how many acres of land were treated with 
fertilizers? (Please specify)  702 acres 

 
Brand Name Nitrogen Phosphorus Potassium Total Amount Applied 

(lbs) 
Best Ammonium Sulfate 21 0 0 146,587 

Best Turf Supreme 16 6 8 36,925 
Best Nitra King 22 3 9 116,400 
Best Super Iron 9 9 9 45,700 
Best Triple Pro 15 15 15 2,200 

Super Turf 25 5 5 9,200 
Turf Royale 21 7 14 3,600 
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Please list the types and quantities of fertilizers that were applied in your jurisdiction during the 
last fiscal year.  If both city personnel and contractors apply fertilizers, please provide 
information for each of them. 
 
B.  Pesticide Management 
 
Question Yes? Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)   
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?   
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   

Do you monitor Insects/Mites: Others? (Specify)  
Wood-destroying pests, 

boring insects, etc. 
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   

Do you monitor Diseases: Other? (Specify)  
Water molds, Armillaria, 

etc. 
Do you monitor for biological control activity, e.g., presence of 
lacewings, holes in aphids?   

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative Extension?   
Do you identify pests from Internet?   
Do you identify pests from Pest Control Advisor?   
Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)  Seminar presentations 
Did city personnel apply insecticides/miticides in your 
jurisdiction?   

Did a contractor apply insecticides/miticides in your jurisdiction?   
Did city personnel apply herbicides in your jurisdiction?   
Did a contractor apply herbicides in your jurisdiction?   
Did city personnel apply fungicides in your jurisdiction?   
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Question Yes? Specify (if needed) 
Did a contractor apply fungicides in your jurisdiction?   
Did city personnel apply molluscides (i.e., snail baits) in your 
jurisdiction?   

Did a contractor apply molluscides (i.e., snail baits) in your 
jurisdiction?   

CITY PERSONNEL APPLICATORS ONLY: How many people 
under your supervision apply or handle pesticides?   

CITY PERSONNEL APPLICATORS ONLY: How many of these 
have Qualified Applicators Licenses or Certificates from the 
state? 

  

CITY PERSONNEL APPLICATORS ONLY: How many have 
been formally trained in pesticide safety?   

Do you calibrate the equipment used for the application of 
pesticides?   

If yes, how is calibration performed? (each application, every 1-5 
applications, once a year, or other).   

If yes, how is the calibration performed? (Test application on 
small area, estimate coverage, setting on sprayer/spreader, or 
other). 

  

Do you have written procedures in place to deal with pesticide 
spills?   

Did you or your contractor have any large spills of pesticides in 
your jurisdiction in the last year? If yes, explain the 
circumstances and the steps taken to mitigate the situation. 

  

Do you typically clean up small spills of pesticides by 
Containing/Absorbing?   

Do you typically clean up small spills of pesticides by Sweeping?   
Do you typically clean up small spills of pesticides by Washing?   
With the left over pesticide from an application, do you store for 
the next job?   

With the left over pesticide from an application, do you dispose 
of pesticide by spraying on appropriate location?   

With the left over pesticide from an application, do you ... 
(Please specify).   

The location where you rinse your spray equipment (backpack, 
truck-mounted, etc...) is at the site of application.   

The location where you rinse your spray equipment (backpack, 
truck-mounted, etc...) is your own facility.   

The location where you rinse your spray equipment (backpack, 
truck-mounted, etc...) is  ... (Please specify).   

The location where you clean vehicles used to transport 
pesticides is at your own facility.   

The location where you clean vehicles used to transport 
pesticides is at a commercial facility.   

The location where you clean vehicles used to transport 
pesticides is at the application site.   

The location where you clean vehicles used to transport 
pesticides is ... (Please specify).  

The contractors’ 
facilities 

When pesticides land of-target (i.e. on sidewalks and streets), 
you sweep/blow.   

When pesticides land of-target (i.e. on sidewalks and streets), 
you wash.   
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Question Yes? Specify (if needed) 
When pesticides land of-target (i.e., on sidewalks and streets), 
you do nothing.   

Last reporting year, how many acres of land were treated with 
pesticides? (Please specify).  702 

How many acres of insecticides/miticides were applied?   
How many acres of herbicides were applied?  702 
How many acres of fungicides were applied?   
How many acres of molluscides (i.e., snail baits) were applied?   
 
Please list the types and quantities of pesticides that were applied in your jurisdiction during the 
last fiscal year.  Please obtain this information directly from pesticide use reports submitted to 
the Agricultural Commissioner.  If city personnel and contractors apply pesticides, please 
provide information for both. 
 
     Category of 

Pesticide 

Brand Name EPA Registration 
Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units I II III IV 

Fumitoxin 5857-1  56.4 lb     

PCQ 12455-50003-AA  1835.0 lb     

Gopher Getter 36029-7  43.7 lb     

AG Bait Diphacinone 10965-50001-ZA  72.0 lb     

ZP Rodent Bait 12455-17  1.0 lb     

Maki Block 7173-189  1.0 lb     

Round Up Pro 524-475  555.3 gal     

Surflan 62719-112  499.4 gal     

XL-2G 100-1034  50 lb     

Fusilate 100-1084  48.7 gal     

Fusilate II 10182-393  0.53 gal     

Manage 524-465  38 oz     

Dimension 7001-375  13750 lb     

Turflon 62719-258  36 gal     

Turflon Ester 62719-136-38167  21.7 gal     

Turflon Ester 62719-40  50.0 oz     

Total G 2217-756-11376  25.0 gal     

Talprid Mole Bait 12455-101  10.0 gram     

Subdue Max 100-796  10.0 oz     

Round Up Pro 524-529  108.04 gal     

Pendulum WDG 241-340  4.57 gal     

Atrimmec 2217-776  18.0 oz     
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C.  Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
Question Yes/No Specify (if needed) 
Does your jurisdiction have a written Integrated Pest 
Management (IPM) policy?   

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or actions taken to 
correct a problem?   

When pesticides are used, do you primarily use those with the 
signal word "Caution"   

Did you complete the IPM Positive Points Survey sent to you in 
April 2005?   

An alternative to pesticides was used: Weeds - Hand 
weeding/hoeing   

An alternative to pesticides was used: Weeds - Mulch for 
suppression   

An alternative to pesticides was used: Weeds - Fabric for 
suppression   

An alternative to pesticides was used: Weeds - Adjust mowing 
height   

An alternative to pesticides was used: Weeds - Improve 
drainage (wet areas)   

An alternative to pesticides was used: Weeds - Flaming   
An alternative to pesticides was used: Weeds - Landscape 
design   

An alternative to pesticides was used: Weeds - Other (Please 
specify)  

Tolerate weeds in 
some turf applications. 

An alternative to pesticides was used: Diseases - Irrigation   
An alternative to pesticides was used: Diseases - Plant selection   
An alternative to pesticides was used: Diseases - Pruning   
An alternative to pesticides was used: Diseases - Fertilization   
An alternative to pesticides was used: Diseases - Landscape 
design   

An alternative to pesticides was used: Diseases - Other (Please 
specify)  

Improved cultural 
practices. 

An alternative to pesticides was used: Insects - Biological control  

Not during this 
reporting period. 

However, Bio-control 
is always considered. 

An alternative to pesticides was used: Insects - Plant selection   
An alternative to pesticides was used: Insects - Pruning   
An alternative to pesticides was used: Insects - Physical 
Removal   

An alternative to pesticides was used: Insects - Landscape 
Design   

0032054



SECTION C-5, Municipal Activities 
 
 

Orange County Stormwater Program C-5-24 November 15, 2006 
DAMP Appendix C-5 

Question Yes/No Specify (if needed) 

An alternative to pesticides was used: Insects - Other (Please 
specify)  

Monitor pest 
population thresholds 

(tolerate pests). 
Do you have a designated IPM contact for your jurisdiction?  If 
so, please specify the name and number.  

Tom Levene 
470-3086 
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C-6.0  Public Education 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  Developing 
programs to inform and involve the public can be an effective method for controlling urban 
runoff and stormwater pollution.  Emphasizing the relevant impacts of urban runoff and 
stormwater pollution to each particular target audience increases the likelihood that the messages 
will be noticed and that the audience will support and participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution comes from, 
how it directly affects them, and what they can do to prevent those effects, the community will 
be more willing to support and participate in the pollution prevention program. The City also 
recognizes that the Third Term Permits set a high expectation for the performance of the public 
education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section A-6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring counties 
to ensure that media overflow messages are compatible, and provides combined media buying 
power that could not be achieved by this City and the other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section A-6.3) 
 
The City’s public education focus is intended to support the countywide effort through financial 
contributions, participation in the Public Education Committee and the use of countywide 
materials, thematic messages and common look. The City also intends to supplement the 
countywide campaign at a local level to address City specific issues and target constituencies that 
are best reached through a local rather than a countywide effort.  
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In the reporting period the City completed the following: 
 
1.  Public Education Material Distribution 
 
The City made educational materials available to its residents at the following public facilities:   
 
Available Materials 

CITY HALL: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 

POSTERS 
• BMP Poster for Food/Restaurant Industry 
• BMP Poster for Auto Repair Industry 
• BMP Poster for Gas Station Operation 

OTHER 
• Construction Runoff Guidance Manual 
• Keep Gutters Clean for Those Downstream bookmarks 
• Project Pollution Prevention magnets 
• Coloring and Activity Book 
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LIBRARY: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
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SENIOR CENTER: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
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RECREATION FACILITIES: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
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ANIMAL SHELTER: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County  

 
2.  Employee Training and Outreach: 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
• In addition to the County- and City-sponsored job-specific training listed in individual sections of the 

PEA, the City also provided each City employee with a quarterly newsletter with water quality 
specific information. 

• Each employee was also asked to view the Stormwater Municipal Training Slide Presentation 
available on the City's Intranet site.  After viewing the presentation, employees were asked to take 
a post-test to test their knowledge. 
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3.  Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including builders, 
developers, contractors, and property owners. 
 
Training & Outreach Activity 
• Distributed “Pollution Control Objectives” packet with each permit that included BMP fact sheets for 

General Site Management, Construction Materials Management, and Temporary Erosion and 
Sediment Control. 

• Sent erosion control update letters to all sites with active grading permits prior to the rainy season 
describing the need for Erosion Control BMPs and requesting updated erosion control plans with 
current BMPs being utilized. 

• Inspectors carry BMP information with them so that information can be reviewed as necessary 
during site visits.  

 
4.  Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison mechanisms 
for outreach purposes.   
 
Training & Outreach Activity 
• Part time environmental compliance officer whose duties include following up on findings from 

previous reconnaissance reports with educational materials. 
• Distributed BMP information to owners and operators during inspections.  
 
5.  Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison mechanisms 
for outreach purposes.   
 
Training & Outreach Activity 
• Working with HCA and an outside consulting firm, the City visited Mission Viejo restaurants.  

Educational BMP information was distributed at each visit.   
• Distributing BMP information in conjunction with the ID/IC program. 
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6.  Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach plan.  The 
City has supplemented the countywide education effort as detailed below. 
 
Outreach Initiatives 
• Published information about urban runoff and storm water pollution issues, including a hotline 

number and contact information, on the City's Website:  www.cityofmissionviejo.org. 
• Link to County website for additional information is given on City website. 
• Ran General Pollutant PSA on MVTV 
• Ran Trash PSA on MVTV 
• Ran Coastal Commission PSA on MVTV 
• In Partnership with Clear Channel, bus shelter posters with pollution prevention message run 

throughout the City when other advertising is not sold. 
• Published City Newsletter that contains a different water quality article each quarter.  The 

Newsletter is distributed to every Mission Viejo resident and business. 
• Included "Tips for Petcare" in every dog license that was mailed from the City.  In addition, a 

brochure was given with each pet adoption. 
• Placed large posters in both the City Hall and Library entries during the month of April in honor of 

Earth Day. 
• Participated in the following community events by hosting a booth with information and promotional 

materials: 
 Tierra Nativa is a City Sponsored event that commemorates Arbor Day, Earth Day, and National  

Trails Day.  The event provides learning activities regarding recycling and water quality.   
 Fiesta De Agua is a community event and family fun day held each year to promote water quality 

and conservation.  It is hosted by Santa Margarita Water District and the City sponsors and staffs 
a booth at the event. 

• Participated in and promoted the following Clean Up Events/Activities: 
  Inner Coastal Watershed Clean Up Day was held along Oso Creek and netted about 800 pounds 

of trash.  The City, Santa Margarita Water District, and Orange County Used Oil Recycling 
Program hosted educational booths.  In addition, the City involved the adjacent Commercial 
Property in the event. 

  Provided curbside Household Hazardous Waste Clean Up Program. 
  Instituted Battery Drop Off Points at several community buildings and provided educational 

information to all residents regarding the need to dispose of batteries as Household Hazardous 
Waste. 

 Began education and implementation of new Street Sweeping Program:  Operation Cleen Sweep.  
Sent educational mailers to every resident as well as providing educational information on the 
city's website. 

• - Presented information to community or social groups, as requested: 
 + South O.C. Rose Society 
 + H.B. Garden Club 

• Educational Packets were sent to all 68 HOAs and CIAs twice throughout the year.   Educational 
materials that could be included in newsletters, billing inserts, or on websites were included.  
Property managers were encouraged to share the information with residents.  In addition, a link to 
the City's website was sent to all HOAs and CIAs to be placed on websites if available.   
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The following initiatives targeted schools: 
 
Schools Initiatives 
• Partnered with Waste Management to provide educational assemblies to City elementary and 

middle schools. 
• Hosted a booth at Walk Against Drugs which takes place annually in Mission Viejo and touches 

approximately 5,000 students and parents.  The City provides educational materials as well as 
giveaways with pollution prevention and recycling messages. 

• -The City participated in an educational booth at the Children’s Water Quality Festival which was 
visited by approximately 700 children in the 3rd and 4th grades. The Water Quality Festival is an 
annual event held in Irvine that targets schools in Orange County.   

• The City hosted its 1st  Annual Environmental Fair at City Hall in conjunction with National Public 
Works Week.  Over 600 teachers and 3rd grade students participated in a predetermined schedule 
of interactive activities with recycling and pollution prevention themes. 

• The City provided 2 schools with a Magic Show Assembly highlighting Recycling and other 
Pollution Prevention Messages. 

• Visited each of the City's 16 elementary schools and provided pollution prevention themed mouse 
pads featuring the City's "Sad Fish" for the computer labs. 

• Sent letters to each of the City's 22 school principals highlighting the stormwater education 
opportunities available to the schools through the City and County and encouraging their 
participation. 

•  Provided educational materials to teachers upon request.   
• Partnered with Waste Management to provide educational assemblies to City elementary and 

middle schools. 
 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 
Agency/District Outreach Initiatives 
• The City works closely with Waste Management to provide educational information to the residents 

of Mission Viejo utilizing billing inserts, newsletters, and school education programs. 
• The City partners with Santa Margarita Water District to provide education to the residents of the 

Mission Viejo through Fiesta De Agua and through community presentations.  
 
C-6.4 Public Participation (LIP Section A-6.4) 
 
Public participation allows the public to be directly involved with the stormwater program. The 
City has encouraged public participation at the local level by: 
 
Encouraging Behavior Change:  Through the public education program, residents have been 
asked to make adjustments to their activities to reduce the impact to the storm drains and water 
quality.  The City has focused efforts on lawn care, gardening, and pet care behaviors as well as 
proper waste disposal.  Through the quarterly newsletter, door hangers, and community events, 
residents have been made aware of the impact that previously acceptable behaviors could have 
on our storm drain system.  In addition, they have been given alternative behaviors that would 
protect the storm drains and ultimately the ocean.  For example, they have been asked to sweep 
walkways and driveways instead of hosing them down and to apply fertilizers and pesticides 
according to package directions and not before it rains.  They have also been asked to pick up 
after their pets and were reminded that the City provides doggie pick-up bags at the City’s parks.  
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They have also been encouraged to take advantage of the City’s Household Hazardous Waste 
Clean-Up event and have been given sites where they can take items throughout the year. 
 
Asking for Feedback:  The City provided opportunities for residents to ask questions and give 
comments about the stormwater program.  The City newsletters and website have included 
contact information for people to communicate with municipal staff.  The booths that the City 
sponsors at various community events have proven to be invaluable for face-to-face 
communication and clarification about the stormwater program.  At this year’s Tierra Nativa 
booth, a new game was introduced to school-age children with prizes given to all who 
participated.  It provided an opportunity for the kids to get clarification about how the actions of 
their families could effect the environment.  In addition, numerous inquiries, via phone calls and 
visits to the City Hall, have been noted.  These questions range from reports of alleged violations 
and questions about carwash fundraisers to advice on home-based business activities as they 
relate to water quality.  These, as well as use of the City’s hotline, are indications that the City’s 
residents are more aware of water quality issues and are seeking ways that they can have a 
positive impact. 
 
C-6.5 Program Effectiveness Assessment (LIP Section A-6.5) 
 
Worth noting this year, is the fact that impressions focused solely on school children have 
increased dramatically.  As stated last year, the City specifically targeted its outreach to the local 
schools as an area where growth would have significant impact.  
  
In last year’s reporting period the City documented an estimated 9000 impressions in efforts 
aimed specifically at school children.  This year the City added several new events for this target 
audience.  The highlight of these events was the Environmental Fair which was held at the City 
Hall.  Over 600 3rd grade students and teachers attended this event where students participated in 
a predetermined schedule of interactive activities.  Reviews from both teachers and students were 
phenomenal.  Teachers gave before and after quizzes and an increase in general environmental 
awareness was demonstrated across the board.  In addition to the events held, the City donated 
mouse pads featuring the City’s “Sad Fish” to all elementary school computer labs.  These 
mouse pads are seen on a daily basis by over 2500 students.  All totaled, the number of 
impressions aimed specifically at our local schools this year was estimated at over 600,000. 
 
Through its own public education effort, the City made 2,141,200 impressions during the 
reporting period.  
 
C-6.6 Public Education Modifications 
 
During the reporting year, no major changes were made to the related section in the City's Local 
Implementation Plan (LIP). 
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C-7.0 New Development/Significant Redevelopment  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes, and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997, the City Mission Viejo certified to the San Diego Regional Board that it was 
implementing the new development and redevelopment water quality requirements developed 
with the Principal Permittee and other Permittees as Appendix G of the 1993 DAMP.  Since that 
time all new development and redevelopment in the City has occurred in conformance with 
Appendix G resulting in BMPs being implemented for water quality improvement in many 
projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects.  The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7). 
 
C-7.2  Organization Structure (LIP Section A-7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element are identified in an Organization Chart (Figure A-
7-1) of the City’s Local Implementation Plan (LIP). 
 
During the reporting period, some changes were made to the Organization Chart.  These changes 
are noted in Section C-2 of this report which includes updated pages of Section A-2 of the City's 
LIP.  
 
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
The City did not identify any General Plan elements that needed to be revised.  
 
C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
As described in the City’s LIP, the City previously used the Initial Study Checklist contained in 
Appendix G of the CEQA Guidelines (State of California Office of Planning and Research, 
February 2001) in its environmental review process.  During the first two reporting periods, the 
list was customized to ensure that all water quality issues were considered and the checklist was 
again modified to provide information for the developer to review in order to determine whether 
the project would be classified as a priority project and therefore require submittal of a 
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preliminary WQMP and the requirements for that plan.  No changes were made during this 
reporting period. 
 
C-7.5 Development Project Review, Approval and Permitting Process (LIP Section 

A-7.5) 
 
C-7.5.1 Conditions of Approval 
 
The Public Works Department, as the Department that assigns water quality related conditions of 
approval to private development projects, identified and implemented many revisions to the 
standard conditions of approval for high-priority projects.   
 
The water quality conditions of approval are below and are subject to revision and/or deletion as 
determined by the City Engineer. 
 
Examples of Structural BMP Installations Addressing 303(d) Listed Pollutants of Concern at 
Redevelopment Sites: 
 

• That the Public Works Department has determined the storm water drainage system for 
the proposed parking lots, driveways and drive aisles, and private streets will drain to an 
existing City storm drain system and eventually to a Clean Water Act Section 303(d) 
impaired water body listed for bacteria indicators.  Therefore, prior to the issuance of a 
precise grading permit, the applicant/owner’s civil engineer shall design for and depict on 
the precise grading plans structural treatment best management practices (BMPs) to treat 
urban runoff and storm water from any areas that have the capability of generating 
bacteria prior to such waters exiting the site and entering the City’s storm drain system.  
These areas include, but are not limited to, landscaped areas, food handling areas, and 
dock or receiving areas that handle food or medical waste products.  The applicant must 
choose one or a combination of the following structural treatment BMPs to treat bacteria 
from all of the aforementioned areas: 

o Installation of a Filterra Stormwater Bioretention Filtration System(s) 
manufactured by Americast Industries or an approved equal.  If the system is 
unavailable for delivery within the proposed construction schedule or technically 
unfeasible as determined by the City Engineer, an alternate system designated by 
the City Engineer to mitigate against bacteria entering the City storm drain system 
may be proposed by the Applicant.  Such installation shall be reviewed and 
approved by the City Engineer.  The applicant/owner will be responsible for the 
costs of the construction, installation and maintenance of said filtration system. 

o Construction of porous pavement parking stalls or paved areas and the routing of 
all urban runoff and storm water flows from bacteria generating areas to these 
porous pavement areas for infiltration and filtering. 

o Construction of wetlands/wet ponds or landscaped swales and the routing of all 
urban runoff and storm water flows from bacteria generating areas to these ponds 
or swales.   

Said treatment control devices will not be permitted in the public right-of-way without 
approval of the City. 
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• That the Public Works Department has determined the storm water drainage system for 

the proposed parking lots, private streets, and alleys within the proposed residential 
development will drain to an existing City storm drain system.  Therefore, prior to the 
issuance of a precise grading permit, the applicant/owner’s civil engineer shall: 

o Design for an on-site self-service car wash station.  This car washing station must 
be covered with a roof, have a washing area designed to prevent water run-on and 
run-off, and must have floor drains connected to the sanitary sewer system.  The 
purpose of this car wash station is to prevent oils and metals that are associated 
with typical car washing activities from being washed into the City’s storm drain 
system. 

 
• That the Public Works Department has determined the commercial development proposes 

a loading dock(s).  Therefore, prior to the issuance of any building permits, the 
applicant/owner’s civil engineer shall: 

o Design for and construct a cover over the loading dock(s) of the proposed 
commercial building and connect the loading dock(s) to the sanitary sewer system 
as required by the City’s Water Quality Management Plan dated August 13, 2003, 
and approved by the California Regional Water Quality Control Board, San Diego 
Region. 

 
• That in accordance with the County of Orange Drainage Area Management Plan, the 

Public Works Department has determined that the project has the potential to generate 
sediment, nutrients, metals, organic compounds, trash and debris, and oil and grease.  
Therefore, prior to the issuance of precise grading permit, the applicant/owner’s civil 
engineer shall design for and depict on the precise grading plans, the installation of a 
CDS Media Filtration System(s) containing perlite, zeolite, granular activated carbon, 
and ionic exchange media manufactured by CDS Technologies, Inc. or an approved equal 
to treat all urban runoff and storm water from areas exterior to the proposed building, but 
within the project area, prior to such waters exiting the site and entering the City’s storm 
drain system.  If the system is unavailable for delivery within the proposed construction 
schedule or technically unfeasible as determined by the City Engineer, an alternate 
system designated and approved by the City Engineer to mitigate against trash, debris, 
oils, grease, soluble metals, organics, phosphorus, total nitrogen, and dissolved 
ammonium, and other such pollutants may be used.  Such installation shall be depicted on 
the precise grading plans and shall be reviewed and approved by the City Engineer.  The 
applicant/owner will be responsible for the costs of the construction/installation and 
maintenance of said storm water filtration system. 

 
• That pollutants of concern in this watershed are bacteria, toxics, and phosphates.  Any 

proposed treatment control devices shall address these pollutants at a minimum.  This 
may require constructing wetlands/wet ponds, grassy swales, etc.  Said treatment control 
devices will not be permitted in the public right-of-way without approval of the City. 
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Standard Water Quality Conditions for Priority Projects 
 
1. That filtering/water quality devices shall be installed on all storm drain inlets. 
2. That the applicant/owner shall be responsible for obtaining all required permits from the 

California Regional Water Quality Control Board.  If a permit is required, the applicant 
will be required to prepare a Stormwater Pollution Prevention Plan.  Evidence that proper 
clearances have been obtained from the California Regional Water Quality Control Board 
shall be given to the City prior to issuance of any grading permits. 

3. That all projects require the applicant/owner to prepare erosion control plans in 
conformance with the City of Mission Viejo Grading and Excavation Code.  All Erosion 
Control plans shall incorporate Best Management Practices to the maximum extent 
possible.  In addition, Erosion Control shall be implemented during construction year 
round. 

4. That prior to the issuance of a certificate of occupancy permit, the applicant/owner shall 
furnish a recorded copy of a Maintenance Agreement outlining post-construction Best 
Management Practices (BMPs) in accordance with the County of Orange Drainage Area 
Management Plan Appendix for New Development.  The following non-structural BMPs 
are required to be implemented by the current property owner (hereinafter “Owner”), and 
all subsequent Owners to satisfy National Pollution Discharge Elimination System 
requirements and requirements outlined in the Orange County Drainage Area Management 
Plan.  A copy of these conditions of approval shall be provided to all subsequent Owners. 
The following BMPs will be required: 
a. Storage and Repair of Motor Vehicles:  The Owner shall not allow motor vehicles 

stored on the premises to be washed on site, unless a carwash facility is proposed that 
is connected to the sanitary sewer system.  Motor vehicles may be lightly rinsed (with 
no detergents, soaps, or surfactants) provided that de-ionized water is used sparingly 
and any runoff is diverted to a landscaped area or collected on-site and disposed of 
into the sanitary sewer system.  Vehicles parked at this facility that show evidence of 
leaking fluids must be stored with drip pans located to catch the leakage and protected 
from mixing with stormwater.  All hazardous pollutants spilled from stored vehicles 
shall be cleaned and picked up immediately with an appropriate “dry method” 
absorbent material and disposed of properly.  All spills must be contained and cleaned 
up on the premises. 

b. Litter Control:  The Owner will be required to implement trash management and 
litter control procedures in the common areas aimed at reducing pollution of drainage 
water.  The Owner may contract with their landscape maintenance firm to provide 
this service with the regularly scheduled maintenance, which should consist of litter 
patrol, emptying of trash receptacles in common areas, and noting trash disposal 
violations and reporting the violations to the Owner for investigation. 

c. Trash Enclosures and Dumpsters:  The Owner shall post signs on trash enclosure 
gates that state “Keep Dumpster Lids Closed.”  The Owner will monitor dumpster 
usage such that dumpsters are not overfilled and the dumpster lids can close 
completely.  The Owner shall increase the trash pickup schedule as necessary to 
prevent dumpsters from overfilling.  

d. Landscape Maintenance:  Ongoing maintenance must be consistent with the City’s 
adopted water conservation ordinance, plus fertilizer and pesticide usage consistent 
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with the “County Management Guidelines for Use and Fertilizers and Pesticides.”  
Landscaping irrigation systems shall be adjusted and properly maintained to prevent 
overspray runoffs. 

e. Green Waste Disposal:  Green waste shall not be blown or swept into, or disposed 
of, in the street, gutter, public right-of-way, or storm drain catch basins or inlets.  Leaf 
blowers, if used, shall be used to move green waste into piles so they can be swept 
and picked up and disposed of in green waste recycling containers. 

f. Employee Training:  The Owner shall prepare a training manual(s) for existing and 
future employees.  The manual should include information on non-point source 
pollution and how to use proper Best Management Practices (BMPs) to minimize 
runoff pollutants.  Training shall be provided upon hire and at regular intervals 
thereafter. 

g. Catch Basin/Inlet Inspection:  The Owner must inspect all catch basins/inlets on site 
and clean the catch basins, if necessary, prior to the storm season (no later than 
October 15 each year). 

h. Lot/Street Sweeping:  The Owner must sweep outdoor lots regularly (minimum 
monthly), and prior to the storm season (no later than October 15 each year).  
Sweeping shall be done with a vacuum-type sweeper.  Under no circumstances are 
outdoor areas/lots to be rinsed or washed with water unless said rinse/wash water is 
collected and disposed of properly (i.e., into the sewer). 

i. Catch Basin Stenciling:  All catch basins/inlets/outlets on site must be marked using 
the City’s “No Dumping—Drains to Ocean” curb marker or stenciled using an 
approved stencil shall be used to paint this message on the top of curb directly above 
the inlet, and on one side of the curb face.  Labeling for catch basins is to be inspected 
regularly and maintained so as to be reasonably legible at all times.  The inspection 
and maintenance is to be performed by the Owner.  This stencil is to alert the 
public/employees to the destination of pollutants discharged into the stormwater. 

j. BMP Maintenance:  Owner shall be responsible for implementation of each non-
structural BMP and regularly scheduled cleaning of all BMP structural facilities 
(catch basin, storm drains, trash enclosures, etc.). 

k. Title 22 CCR Compliance:  Owner must comply with Title 22 of the California 
Code of Regulations and relevant sections of the California Health and Safety Code 
regarding hazardous waste management, which will be enforced by County 
Environmental Health on behalf of the State. 

l. Haz-Mat Disclosure Compliance:  Owner shall comply with County and City 
ordinances. 

m. Uniform Fire Code Implementation:  Owner shall comply with Article 80 of the 
Uniform Fire Code. 

n. Spill Response Plan/Kit:  Owner shall develop a spill response plan and maintain a 
spill response kit on site.  Employees shall be properly trained to use the spill 
response kit.  Owner shall maintain absorbent materials in the spill response kit to 
adequately contain any spills that can be anticipated (i.e., oil drips, engine coolant, 
etc.). 

5. That prior to issuance of Precise Grading Permits the applicant shall have an approved 
Water Quality Management Plan (WQMP).  The WQMP shall be prepared in conformance 
with the City’s WQMP Instructions and Template, available for download in Microsoft 
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Word format on the City’s website under the City’s Stormwater/NPDES Section.  (The 
City’s Website is www.cityofmissionviejo.org).  The Applicant will be responsible to 
ensure that the project complies with the requirements of the City’s National Pollutant 
Discharge Elimination System (NPDES) Permit, SAN DIEGO REGIONAL WATER 
QUALITY CONTROL BOARD (SDRWQCB) ORDER NO. R9-2002-0001 (copies of this 
permit can be obtained from the City or SDRWQCB website 
www.waterboards.ca.gov/sandiego). Section F.1 of this order and the City’s NPDES Local 
Implementation Plan (LIP) require the City to classify this project as a priority project.  The 
Applicant will be responsible for complying with the SUSMP requirements of this permit, 
which requires the project to incorporate source control BMPs and structural treatment 
BMPs.  The applicant is advised that there are additional plan check fees for the review of 
this document. 

6. That all trash enclosures, existing or proposed, shall have a solid roof and a solid perimeter 
wall.  The interior of the trash enclosure shall have a drain inlet that is connected to the 
sanitary sewer (approval must be obtained from the Water District).  The entrance to the 
trash enclosure shall have a concrete berm that prevents water/liquids from entering/exiting 
the trash enclosure. 

7. Water runoff from the site (including sheet flow) may be required to be filtered with a 
water quality device, to be approved by the City, prior to the discharge of the water to the 
street/storm drain system.  This may require the installation of trench drains the entire 
width of the entrances to collect and treat sheet flow leaving the site. 

8. That prior to the issuance of a precise grading permit, the applicant shall provide plans and 
supporting documentation for the review and approval of the City Engineer showing that 
areas requiring regular washing/cleaning (including dumpster areas) are isolated from the 
storm drain system.  No discharge from such areas shall be allowed into the storm drains. 

 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
• Construction Runoff Guidance Manual 
• Stormwater BMPs 
• WQMP Certification Form 
• WQMP Checklist 
• WQMP Instructions (City Requirements) 
• WQMP Template Instructions (Read Me First) 
• WQMP Template (Microsoft Word)  
 
During this reporting period the City received six (6) Preliminary and Final WQMPs for review 
and approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 0 0 
Final WQMP 6 6 
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Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
 
Exhibit A-7 lists the approved WQMPs with the specific BMPs employed on a project-by-
project basis. 
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 
#1 Insufficient effort in researching project site/ watershed relationship. 
#2 Insufficient detail in describing BMPs as they apply to the specific site. 
#3 Insufficient efforts in considering site design BMPs.   
 
Table C-7.1 Part A 
Watershed – Field Name Value 

Aliso Creek Watershed Data 
Aliso Creek - Industrial Development (acres)  
Aliso Creek - Commercial Development (acres) 2 
Aliso Creek - Residential Development (acres)  
Aliso Creek – Total Development (acres) 2 
Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N1. Owner, Tenant, 
Occupant Education 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N2. Activity 
Restrictions 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N3. Common Area 
Landscape 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N4. BMP 
Maintenance 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N5. Title 22 CCR 
Compliance 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N6. Local Water 
Quality Permit 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N7. Spill Contingency 
Plan 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N8. Underground 
Storage Plan  

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N9. Hazardous 
Materials Disclosure  

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N10. Uniform Fire 
Code 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N11. Common Area 
Litter Control 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N12. Employee 
Training 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N13. Loading Dock 
Good Housekeeping 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N14. Common Area 
Catch Basin Inspection 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N15. Street 
Sweeping Private Streets & Parking Lots 1 
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Watershed – Field Name Value 
Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N17. Retail Gasoline 
Outlets  

Aliso Creek - Applicable Routine Structural Source Control BMPs - Storm Drain System 
Stenciling/Signage 1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor Material Storage 
Area  

Aliso Creek - Applicable Routine Structural Source Control BMPs - Trash Storage Areas 1 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Efficient Irrigation 
Systems & Landscape Design 1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Protect Slopes & 
Channels 1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Loading Dock Areas 1 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Maintenance Bays  
Aliso Creek - Applicable Routine Structural Source Control BMPs - Vehicle Wash Areas  
Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor Process Areas  
Aliso Creek - Applicable Routine Structural Source Control BMPs - Equipment Wash Areas  
Aliso Creek - Applicable Routine Structural Source Control BMPs - Fueling Area  
Aliso Creek - Applicable Routine Structural Source Control BMPs - Hillside Landscaping 1 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Wash Water Controls for 
Food Prep Areas  

Aliso Creek - Applicable Routine Structural Source Control BMPs - Community Car Wash 
Racks  

Aliso Creek - Selected Treatment Control BMPs - Biofilters 1 
Aliso Creek - Selected Treatment Control BMPs - Detention Basins  
Aliso Creek - Selected Treatment Control BMPs - Infiltration Basins  
Aliso Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands  
Aliso Creek - Selected Treatment Control BMPs - Filtration 1 
Aliso Creek - Selected Treatment Control BMPs - Hydrodynamics Separation Systems  
Aliso Creek - Selected Treatment Control BMPs - Regional or Watershed BMPs  
Aliso Creek - Site Design BMPs 1 
 
 
 
Watershed – Field Name Value 

San Juan Creek Watershed Data 
San Juan Creek - Industrial Development (acres)  
San Juan Creek - Commercial Development (acres) 27 
San Juan Creek - Residential Development (acres)  
San Juan Creek – Total Development (acres) 27 
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N1. Owner, 
Tenant, Occupant Education 5 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N2. Activity 
Restrictions 5 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N3. Common 
Area Landscape 5 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N4. BMP 
Maintenance 5 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N5. Title 22 CCR 
Compliance 2 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N6. Local Water 
Quality Permit 1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N7. Spill 2 
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Watershed – Field Name Value 
Contingency Plan 
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N8. 
Underground Storage Plan 1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N9. Hazardous 
Materials Disclosure 2 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N10. Uniform 
Fire Code 3 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N11. Common 
Area Litter Control 5 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N12. Employee 
Training 5 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N13. Loading 
Dock Good Housekeeping 2 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N14. Common 
Area Catch Basin Inspection 5 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N15. Street 
Sweeping Private Streets & Parking Lots 5 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N17. Retail 
Gasoline Outlets 1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Storm Drain System 
Stenciling/Signage 5 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Outdoor Material 
Storage Area 1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Trash Storage Areas 5 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Efficient Irrigation 
Systems & Landscape Design 5 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Protect Slopes & 
Channels 3 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Loading Dock Areas 1 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Maintenance Bays 1 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Vehicle Wash Areas  
San Juan Creek - Applicable Routine Structural Source Control BMPs - Outdoor Process 
Areas  

San Juan Creek - Applicable Routine Structural Source Control BMPs - Equipment Wash 
Areas  

San Juan Creek - Applicable Routine Structural Source Control BMPs - Fueling Area 1 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Hillside Landscaping 2 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Wash Water Controls 
for Food Prep Areas 1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Community Car 
Wash Racks  

San Juan Creek - Selected Treatment Control BMPs - Biofilters  
San Juan Creek - Selected Treatment Control BMPs - Detention Basins  
San Juan Creek - Selected Treatment Control BMPs - Infiltration Basins  
San Juan Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands  
San Juan Creek - Selected Treatment Control BMPs - Filtration 4 
San Juan Creek - Selected Treatment Control BMPs - Hydrodynamics Separation Systems 3 
San Juan Creek - Selected Treatment Control BMPs - Regional or Watershed BMPs  
San Juan Creek - Site Design BMPs 4 
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Table C-7.1 Part B 
 
Watershed – Field Name Value 
Aliso Creek - # of New Development Projects 0 
Aliso Creek - # of Re-Development Projects 1 
Aliso Creek - # of  WQMPs Approved 1 
San Juan Creek - # of New Development Projects 0 
San Juan Creek - # of Re-Development Projects 5 
San Juan Creek - # of  WQMPs Approved 5 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City is handing out the Orange County Stormwater 
Program Construction Runoff Guidance Manual for all grading and larger building permit 
projects.  For all building permits (regardless of size) that meet the definition of a “Construction 
Project” as defined in the City’s LIP, the City is handing out a packet titled “Pollution Control 
Objectives for Construction Sites.” 
 
To ensure that all applicants for building or grading permits for sites of one acre or more (a) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (b) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities, the City of Mission Viejo will not issue 
a grading permit until proof of coverage is demonstrated. 
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
 
The WQMP requirements have been reviewed and have been deemed satisfactory by the 
SDRWQCB; hence no changes were made during this reporting period. 

C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 

This Reporting Period Cumulative 

Verification Method No. of 
WQMPs 
Verified 

No. of WQMPs 
Satisfactorily 
Implemented 

No. of WQMPs 
Not 

Satisfactorily 
Implemented 

No. of WQMPs 
Verified 

Inspection/Surveys 6 6 0 24 
Self Certification     
Other     

 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 

 Type of Enforcement Action Number 
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1. Correct Work Notice 4 
 
In verifying Project WQMPs for BMP implementation and ongoing operations and maintenance, 
the City found that the three most common deficiencies warranting enforcement actions were: 
 
 Most Common Deficiencies 
1 Failure to construct BMPs so that they function properly as intended. 
2 Failure to maintain BMPs properly. 
 
C-7.8 Training and Outreach (LIP Section A-7.8) 
 
City staff having implementation responsibility related to new development and redevelopment 
received the following training during this reporting period  
 
Title of Workshop or Training 

Module 
Training Sponsored 

or Conducted By 
Date of 
Training Attendee Name Attendee 

Department 
Stormwater Treatment OC/Gary Minton 3/17/06 J. Ames Engineering 
Stormwater Treatment OC/Gary Minton 3/17/06 D. Carson Engineering 
Stormwater Treatment OC/Gary Minton 3/17/06 R. Schlesinger Engineering 
 
Additionally, the City has conducted special education or outreach activities for developers, 
engineers/architects, and construction/general contractors to promote awareness of stormwater 
quality issues and requirements.  The education or outreach activities conducted and the number 
of attendees or number distributed are shown in the table below. 
 

Name or Title – Education/Outreach Activity Number of Attendees Number of Education 
Materials Distributed 

   
 
C-7.9 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
determined that no major changes were needed in the related section in the City's Local 
Implementation Plan (LIP). 
 
Note: As previously listed, Exhibit A-7 lists the approved WQMPs with the specific BMPs 
employed on a project-by-project basis. 
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C-8.0  Construction  
 
C-8.1  Introduction (LIP Section A-8.1) 
 
The City has incorporated the model construction program described in DAMP Section 8.4 as 
the basis for this section of its Local Implementation Plan.  This construction program presents 
requirements and guidelines for pollution prevention methods that must be used by construction 
site owners, developers, contractors, municipalities, and other responsible parties, in order to 
protect water quality from discharges from construction site activities. 
 
C-8.1.1  Overall Program Management 
 
Through the submittal of an Organization Chart, the City identified which departments were 
responsible for the implementation of this stormwater program element.   
 
During the reporting period, some changes were made to the organization chart.  The revised 
chart is included as an attachment to this report. 
 
C-8.2 Inventory of Construction Sites (LIP Section A-8.2) 
 
The City has developed a watershed-based inventory of the identified construction sites within 
the City’s jurisdiction.  Summaries of the construction inventory are provided below.   
 
Watershed Summary: 

Watershed Private Projects Public Projects for 
San Diego Region 

Total for all categories 
for current reporting 

year 
Aliso Creek 85 4 89 
San Juan Creek 315 11 326 

*Private projects include grading and building projects.  Public projects include CIP projects. 
 
As noted in the City's LIP Section A-8.2, the City does not maintain a watershed-based inventory 
for encroachment permits and the projects are relatively short in duration (less than one week); 
however, a comprehensive inventory is kept.  For the purposes of the above table, it was 
estimated that 70% of the projects were located in the San Juan Creek Watershed with the 
remainder being in the Aliso Creek Watershed (the City voluntarily classifies all encroachment 
permits as high priority). 
 
Construction activity was flat compared to last year.  Building projects, grading projects, and 
encroachment permit projects remained about the same.  There was an increase in public CIP 
projects.  It should be noted that the total number of public projects is actually fourteen.  
However, one project (Los Alisos Blvd. Pavement Resurfacing) covers both watersheds.  
 
The construction inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal. The updated inventory is included as an 
attachment to this report. 
C-8.3 Prioritization of Construction Sites (LIP Section A-8.3) 
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The City of Mission Viejo prioritized the construction sites as high, medium or low based on 
their respective threat to water quality.  Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary 
Construction Site Prioritizations Total Public 

Project Sites 
Total Private 
Project Sites 

Conditions that trigger automatic categorization of a project as a 
high-priority construction project.   

• Mandatory high priority sites 0 0 
• Sites subject to General Construction Permit 0 8 
• Sites with a high potential for or history of non-stormwater 

discharges 0 0 

• Site tributary to and within 500 feet of an ASBS 0 0 
• Tributary to 303(d) water body where site generates the pollutant 0 0 
• Sites within, directly adjacent to or discharging directly to an ESA 0 0 
Totals   
Number of high priority sites*  92 
Number of medium priority sites 17 308 
Number of low priority sites 0 0 
Total Number of Sites 17 400 
*The City voluntarily classifies all CIP projects as high priority.  
 
The City of Mission Viejo prioritized the construction sites as high, medium, or low based on 
their respective threat to water quality when conditions that trigger automatic categorization of a 
project as high-priority has not been met.  Inspections for ongoing projects found that as the 
project progressed, priorities could be reduced from high to medium as the threat to water quality 
was reduced.   
 
Watershed Summary 

Watershed Number of High 
Priority Sites 

Number of 
Medium Priority 

Sites 
Number of Low 

Priority Sites 
Total Number of 

Sites 

Aliso Creek 28 61 0 89 
San Juan Creek 64 265 0 329 
 
It should be noted that the difference in the total number of projects between the Jurisdictional 
Summary and the Watershed Summary is due to one of the CIP projects that covers both 
watersheds.  
 
The construction prioritization is updated on an ongoing basis and provided to the Regional 
Board as a part of the Annual Progress Report submittal.  The updated inventory with the 
prioritizations is attached as an appendix to this report. 
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C-8.4 BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction Program.  The 
fact sheets include a description of specific BMPs for common construction activities that may 
discharge pollutants and provide a focus on the pollution prevention measures that the facility 
should implement.  The activity-based construction fact sheets that were developed are fact 
sheets from the 2003 edition of the California Stormwater Quality Association Stormwater Best 
Management Practice Handbook-Construction and are included as an attachment to the City’s 
LIP.  These documents are also available on the City’s website. 
 
In addition, the City is now using the Orange County Stormwater Program Construction Runoff 
Guidance Manual dated September 2004.  This document clearly describes the minimum BMPs 
required based on the priority of the project.  This manual is handed out to contractors at the 
public counter and is available on the City’s website. 
 
During the reporting period, no changes were made to the BMP Fact Sheets. 
 
C-8.5 Documentation Requirements (LIP Section A-8.5) 
 
C-8.5.1  Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or environmental 
health. 
 
C-8.5.2  Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or environmental 
health. 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 

Requirements (LIP Section A-8.6) 
 
The City of Mission Viejo inspected the construction sites at the frequency determined by the 
priority ranking assigned to each facility as identified in the LIP.  The inspections generally 
include a review of BMP implementation through the erosion control practices, sediment control 
practices, tracking controls, waste and disposal management practices on a site and evidence of 
past or present unauthorized non-stormwater discharges.   
 
The City of Mission Viejo inspects all construction sites at the frequencies stated in the table 
below from the City’s LIP.   
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Construction Site Priority Rainy Season 

(October 1-April 30) 
Dry Season 

(May 1 – September 30) 
HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

*Or, monthly for any site that the County certifies in a written statement to the SDRWQCB all of the 
following (certified statements may be submitted to the San Diego Regional Board at any time for one or 
more sites): 

i. City has record of construction site’s Waste Discharge Identification Number (WDID#) 
documenting construction site’s coverage under the statewide General Construction Permit; and 

ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan (SWPPP); and 
iii. City finds SWPPP to be in compliance with all local ordinances, permits, and plans; and  
iv. City finds that the SWPPP is being properly implemented on site. 

 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Sites Inspected 
During the Reporting Period Facility Category 

High Med Low 
Private Projects 92 308 0 
Public Projects-Santa Ana Region 0 0 0 
Public Projects-San Diego Region 0 17 0 
Total  92 325 0 
 
Based on a County of Orange guidance document dated September 27, 2006, the City is 
reporting the number of sites inspected during the reporting period rather than the number of 
inspections performed at those sites.  However, it should be noted that the sites were inspected 
based on the criteria explained above and all documentation of those inspections is kept on file. 
 
The number of non-compliant sites identified during these inspections is presented below along 
with information on follow-up inspections and enforcement actions conducted.  
 
Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-inspections 

Due to Non-Compliance 
Aliso Creek 13 21 
San Juan Creek 49 63 
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Enforcement 
 
The City of Mission Viejo’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s adopted Water Quality Ordinance and the 
countywide accompanying Enforcement Consistency Guide (DAMP Section 4.0).  The 
enforcement mechanisms available are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or, in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
construction sites that have been taken by the City during the reporting period.   
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Verbal 
Warnings 

# Notice of 
Noncompliance

# Administrative 
Compliance 

Orders 
# of Cease & 
Desist Orders 

Misdemeanor, 
Infraction 

Aliso Creek 19 13 0 0 0 
San Juan 
Creek 91 39 0 0 0 

 
C-8.7 Training and Outreach (LIP Section A-8.7) 
 
Training 
 
The City of Mission Viejo conducted and/or participated in Principal Permittee sponsored 
training to assist responsible municipal staff in understanding the Construction Program.  The 
training conducted during the reporting period is summarized below. 
 
The City of Mission Viejo participated in a number of training opportunities to assist responsible 
staff in understanding their responsibilities in conducting the City's Construction Program.  The 
training reached a total of 5 employees and is summarized in the tables below.   
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Jurisdictional Summary 
 
Training opportunities that the City participated in include the following:  
 

Title of 
workshop 
or Training 

Date 
Attended 

Sponsoring 
Organizations 

Staff 
Presentation? Name Department 

 Alex Ramirez Building 
 Kristen Preston Building 
 Dennis Bogle Building 
 Ted Halsey Building 

Discharge 
Pollutant 

Prevention 
 

2/15/06 CAA 

 Tim Whelan Building 
 Alex Ramirez Building 
 Kristen Preston Building 
 Dennis Bogle Building 
 Ted Halsey Building 

Best 
Managemen
t Practices 

11/5/05 CAA 

 Tim Whelan Building 
 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Mission Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
During the reporting year, no major changes were made to the related section in the City's Local 
Implementation Plan (LIP). 
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section A-9.1) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
 
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2 Industrial Program (LIP Section A-9.2) 
 
C-9.2.1 Organization Chart 
 
The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
C-9.2.2 Inventory  
 
The City of Mission Viejo has developed a watershed -based inventory of the identified facilities 
within the City's jurisdiction.  The City has a total of 91 industrial facilities with 62 located in the 
Aliso Creek Watershed and 29 facilities located within the San Juan Creek Watershed.  As the 
City continues to review these facilities, the LIP industrial facility inventory is updated to 
accurately reflect any changes.  The updated inventory is included as an appendix to this report. 
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.  
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 

 

Number of Industrial Facilities 
Without General Industrial 

Permits 

Number of Industrial Facilities 
With General Industrial 

Permits 
91 87 4 

 
The City currently has four facilities with General Industrial Permits.   
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Watershed Summary  
Watershed Number of Industrial Facilities 

in Watershed 
Aliso Creek 62 
San Juan Creek 29 
 
The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The updated inventory is included as an 
attachment to this report. 
 
C-9.2.3 Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality.  Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of 

Facilities 
Mandatory high priority facilities  
- Facilities subject to General Industrial Permit 4 
- Section 313 Title III Sara  
- Facilities with a high potential for or history of non-stormwater discharges  
- Facilities tributary to and within 500 feet of ASBS  
- Tributary to 303(d) water body where site generates the pollutant 4 
- Facilities within, directly adjacent to or discharging directly to an ESA  
- Number of mandatory high priority facilities 4 
- Number of "other" high priority facilities  
- Number of medium priority facilities 31 
- Number of low priority facilities 56 
Total Number of Facilities 91 
 
Summaries of the prioritizations are listed in the table above.  While no changes occurred in the 
past reporting period, the City staff will remain diligent in reviewing facilities for changes in 
status.  
 
Watershed Summary—Industrial Facility Prioritizations  

Watershed 
Number of high 

priority 
facilities 

Number of 
medium priority 

facilities 
Number of low 

priority facilities 
Total Number 
of Facilities 

Aliso Creek 2 24 36 62 

San Juan Creek 2 7 20 29 

Total Number of Facilities 4 31 56 91 

 
The industrial prioritization is updated on an ongoing basis.  The updated inventory is included 
in the appendix of this report. 
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C-9.2.4 Monitoring 
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 

Number of Industrial Facilities 
Number of Facilities that 
Conducted Water Quality 

Monitoring During the 
Reporting Period 

EPA I—– With Storm Water Limitations  
EPA ii — Manufacturing  
EPA iii — Mineral, Metal, Oil and Grease Mining or Extraction  
EPA iv — Hazardous Waste  
EPA v — Landfills  
EPA vi — Recycling  
EPA vii — Steam Electric Plants  
EPA viii — Transportation 2 
EPA ix — Treatment Works 1 
EPA xi — Light Industrial Activity  
Other Facility Categories Not Subject to the NPDES Permit  
Total for Current Reporting Year 3 

Monitoring results for the Saddleback Valley Unified School District Transportation Yard, Oso 
Creek Water Reclamation Plant, and the US Postal Service were available for review and were 
found to be adequate.   

Note: Escamilla Marble and Granite, identified in last year’s report as needing an NOI, filed an 
NOI with the Regional Board during the reporting period.  However, it appears they have not 
implemented a monitoring program.  This serves as notification to the Regional Board that 
Escamilla Marble and Granite needs to implement a monitoring program. 
 
C-9.2.5 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for common industrial 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1–IC23 and are included as an attachment to the City’s LIP.   
 
One additional fact sheet was created during the reporting period entitled “Wastewater Disposal 
Options,” IC-24.  The fact sheet provides information on how businesses and residents can 
properly dispose of wastewater.  After the release of the fact sheet, the County revised all of its 
brochures with wastewater disposal requirements to reference fact sheet IC-24.  It has been 
included as an attachment to this report. 
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C-9.2.6  Inspections 
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste-handling practices, BMP implementation, and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The City inspects the high priority industrial sites annually and the medium and low priority sites 
as needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).  
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the Reporting Period 
Total Number of Facilities 

High Med Low 
4 4 0 0 

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
 
Watershed Number of Facilities 

Out of Compliance 
Number of Reinspections 
Due to Non-Compliance 

Aliso Creek 0 0 
San Juan Creek 0 0 

 
In compliance with the permit requirements, all high priority facilities are inspected annually.  
All facilities were found to be in compliance. 
 
C-9.2.7 BMP Implementation 
 
As part of the industrial facility inspections, the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses his/her best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  Based on the results of the inspections conducted, a 
summary of the status of the BMP implementation is shown below.   
 
Watershed Summary 

Watershed 
# Facilities with 

BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With 
No BMPs 

Aliso Creek 0 2 0 
San Juan Creek 2 0 0 
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The City of Mission Viejo inspected all high priority industrial facilities during this reporting 
period.  Two of the facilities had appropriate BMPs in place and were effectively applying them.  
The other two sites had minor deficiencies identified for minor items (such as failure to keep 
dumpster lids closed, etc.).  However, each site received information on proper BMP 
implementation. 
C-9.2.8 Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the Countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or, in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
Enforcement actions against industrial facilities are included with commercial facilities in 
Section “C-9.3.7 Enforcement.” 
 
C-9.2.9 Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within five days detailing the nature of the non-
compliance and any corrective action taken.  The City of Mission Viejo had no violations to 
report during this reporting period. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
San Juan Creek 0 

 
C-9.2.10 Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
C-9.3 Commercial Program (LIP Section A-9.3) 
 
C-9.3.1 Organization Chart 
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The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
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C-9.3.2 Inventory  
 
The commercial inventory is updated on an ongoing basis and is provided to the Regional Board 
as a part of the Annual Progress Report submittal. The inventory includes relevant information 
on ownership, size, location, etc.  The updated inventory is included as an appendix to this 
report. 
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
Commercial Site/Source Total Number 

of Sites 
Aliso Creek - Automobile mechanical repair, maintenance, fueling, or cleaning 54 
Aliso Creek - Airplane mechanical repair, maintenance, fueling, or cleaning  
Aliso Creek - Boat mechanical repair, maintenance, fueling, or cleaning  
Aliso Creek - Equipment repair, maintenance, fueling, or cleaning  
Aliso Creek - Automobile and other vehicle body repair or painting 6 
Aliso Creek - Mobile automobile/other vehicle washing 2 
Aliso Creek - Automobile (or other vehicle) parking lots and storage facilities  
Aliso Creek - Retail or wholesale fueling 4 
Aliso Creek - Pest control services 3 
Aliso Creek - Eating or drinking establishments  84 
Aliso Creek - Mobile carpet, drape or furniture cleaning 3 
Aliso Creek - Cement mixing or cutting  
Aliso Creek - Mobile high pressure or steam cleaning  
Aliso Creek - Masonry  
Aliso Creek - Painting and coating  
Aliso Creek - Botanical or zoological gardens and exhibits  
Aliso Creek - Landscaping (and hardscape installations)  
Aliso Creek - Nurseries and greenhouses  
Aliso Creek - Golf courses, parks and other recreational areas/facilities  
Aliso Creek - Cemeteries  
Aliso Creek - Pool and fountain cleaning  
Aliso Creek - Marinas  
Aliso Creek - Port-a-Potty servicing  
Aliso Creek - Other sites determined to be significant contributors 16 
Aliso Creek - Sites tributary to 303(d) water body for pollutant generated on site  
Aliso Creek - Sites within/directly adjacent or discharging directly to ESA  
Aliso Creek - Site tributary to and within 500 feet of ASBS  
San Juan Creek - Automobile mechanical repair, maintenance, fueling, or cleaning 42 
San Juan Creek - Airplane mechanical repair, maintenance, fueling, or cleaning  
San Juan Creek - Boat mechanical repair, maintenance, fueling, or cleaning  
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Commercial Site/Source Total Number 
of Sites 

San Juan Creek - Equipment repair, maintenance, fueling, or cleaning  
San Juan Creek - Automobile and other vehicle body repair or painting 4 
San Juan Creek - Mobile automobile/other vehicle washing 2 
San Juan Creek - Automobile (or other vehicle) parking lots and storage facilities  
San Juan Creek - Retail or wholesale fueling 14 
San Juan Creek - Pest control services 4 
San Juan Creek - Eating or drinking establishments  178 
San Juan Creek - Mobile carpet, drape or furniture cleaning 11 
San Juan Creek - Cement mixing or cutting  
San Juan Creek - Mobile high pressure or steam cleaning  
San Juan Creek - Masonry  
San Juan Creek - Painting and coating  
San Juan Creek - Botanical or zoological gardens and exhibits  
San Juan Creek - Landscaping (and hardscape installations)  
San Juan Creek - Nurseries and greenhouses  
San Juan Creek - Golf courses, parks and other recreational areas/facilities 8 
San Juan Creek - Cemeteries  
San Juan Creek - Pool and fountain cleaning  
San Juan Creek - Marinas  
San Juan Creek - Port-a-Potty servicing  
San Juan Creek - Other sites determined to be significant contributors 16 
San Juan Creek - Sites tributary to 303(d) water body for pollutant generated on site  
San Juan Creek - Sites within/directly adjacent or discharging directly to ESA  
San Juan Creek - Site tributary to and within 500 feet of ASBS  
Total For All Categories  451 
 
Inventory numbers are subject to change from year to year.  As businesses move into the City or 
are discovered through site visits, research, or other investigation, they are added to the City's 
LIP inventory.  Over the course of this reporting period, the City worked with a number of 
agencies to bring the commercial inventory current.  
 
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The inventory includes relevant information 
on ownership, size, location, etc.   
 
C-9.3.3 Prioritizations 
 
The City maintains an inventory of high-threat commercial sites.  A summary of the facilities by 
watershed is provided below. 
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Jurisdictional and Watershed Summary 
Commercial Facility 

Prioritizations 
Number of 

high priority 
facilities 

Number of 
medium priority 

facilities 

Number of 
low priority 

facilities 

Total 
Number of 
Facilities 

Aliso Creek 172   172 
San Juan Creek 279   279 
Total Number of Facilities 451   451 
 
As a result of conducting inspections and verifying original inventory and prioritization rankings, 
the number of facility prioritizations per watershed has changed since last year.  Inspectors 
looked at SIC codes comparing them to business descriptions in order to find the best match.  
Proximity to 303(d) impaired water bodies was also taken into account, as well as potential for 
each business to generate a discharge of the particular pollutants impairing the sensitive water 
bodies.  Additionally, any particular information relating to a business's potential threat to water 
quality was taken into account before a prioritization was either confirmed or recommended to 
be changed. 
 
Further changes in the number of high priority commercial facilities resulted from the previously 
mentioned changes in the inventory, including facilities having moved or gone out of business, 
duplicate listings, and the addition of new facilities in the City's database.  
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1–IC23 and are included as an attachment to the City’s LIP. 
 
One additional fact sheet was created during the reporting period entitled “Wastewater Disposal 
Options,” IC-24.  The fact sheet provides information on how businesses and residents can 
properly dispose of wastewater.  After the release of the fact sheet, the County revised all of its 
brochures with wastewater disposal requirements to reference fact sheet IC-24.  It has been 
included as an attachment to this report. 
 
C-9.3.5 Inspections 
 
High priority commercial sites are inspected on an as-needed basis (minimum once per permit 
term).  The number of inspections completed during the current reporting year for each type of 
high priority commercial site are presented below.  Please note that the City of Mission Viejo has 
completed the inspection of every high priority commercial site identified within the City. 
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Jurisdictional Summary 

Commercial Site/Source 
Number of 

Sites/Sources 
Inspected 

Total Number 
Since Third 

Permit 
Adoption 

Automobile mechanical repair, maintenance, fueling, or cleaning 3 98 
Airplane mechanical repair, maintenance, fueling, or cleaning   
Boat mechanical repair, maintenance, fueling, or cleaning   
Equipment repair, maintenance, fueling, or cleaning   
Automobile and other vehicle body repair or painting  15 
Mobile automobile or other vehicle washing 2 2 
Automobile (or other vehicle) parking lots and storage facilities   
Retail or wholesale fueling  19 
Pest control services  7 
Eating or drinking establishments  679 2016 
Mobile carpet, drape or furniture cleaning  14 
Cement mixing or cutting   
Masonry   
Painting and coating   
Botanical or zoological gardens and exhibits   
Landscaping   
Nurseries and greenhouses   
Golf courses, parks and other recreational areas/facilities  7 
Cemeteries   
Pool and fountain cleaning  1 
Marinas   
Port-a-Potty servicing   
Others 1 74 
Total For All Categories For Current Reporting Year 685 2,253 
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 

Number of Facilities 
Out of Compliance 

Number of Re-inspections 
Due to Non-Compliance 

68 75 

 
Although the permit requires that high priority commercial sites only be inspected on an as-
needed basis, the City continued its efforts to take additional steps in ensuring that commercial 
sites within the City are utilizing the appropriate BMPs.  Again this year, the City worked with 
the County Health Care Agency to identify restaurants that were not effectively implementing 
and/or maintaining the appropriate BMPs.  Each month the City received a report identifying 
restaurants, which were not adequately implementing all required BMPs.  While most of these 
facilities were identified for seemingly minor infractions (such as maintenance records or trash 
bin lids), the City chose to respond immediately with a "first responder" and utilized an in-house 
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inspector for this purpose.  The inspector reviewed the appropriate BMPs with the site manager 
specifically addressing the deficiently implemented BMPs, and left behind reference educational 
literature to be used for training site employees.  As a follow up to this visit, the City used a 
combination of consultant support and in-house staff to perform a more in-depth inspection and 
again review appropriate BMP implementation and maintenance.   
 
C-9.3.6 BMP Implementation 
 
As part of commercial facility inspections, the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses his/her best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 

BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With 
No BMPs 

Aliso Creek 235 24 0 
San Juan Creek 148 44 0 
 
The City looked for evidence of sustained use of appropriate BMPs in assessing the extent of 
BMP implementation.  While there was an increase in the number of facilities with BMPs fully 
implemented, there continues to be evidence that additional efforts are needed in this area.  
 
C-9.3.7 Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted Water Quality Ordinance and the Countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or, in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period. 
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Watershed Summary 
Administrative Remedies Criminal 

Remedies 
Watershed # Educational 

Letters 
# Notice of 

Noncompliance 
# Administrative 

Compliance 
Orders 

# of 
Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 0 1 10 1 0 
San Juan Creek 0 0 20 0 0 

 
C-9.3.8 Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
San Juan Creek 0 

 
C-9.3.9 Training and Outreach 
 
Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  The training conducted during the reporting period is 
summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Training Modules and Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Existing Development Program Field Inspection Public Works Engineering 1 
Total 1 
 
Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
mailings, holding workshops, development and distribution of brochures, posters, fact sheets, 
posting information on the City’s webpage [or linking to the County’s webpage], etc.  A 
summary of the City’s outreach efforts is presented below. 
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Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet Title/Subject Number 

Distributed 
Distribution Method(s) and 

Location(s) 
A Guide for Food Service Facilities 200 Hand Delivered 
Good Cleaning Practices for Food Facilities 200 Hand Delivered 
Proper Maintenance Practices for your Business 500 Mailing 
Total number of outreach materials distributed 
during the current reporting year 900  

 
The City continues to concentrate efforts on the food service industry.  The City staff provides 
educational material at each site visit.  
 
Website 
 
The City of Mission Viejo has extensive information on our stormwater program on the City's 
website.  
 
C-9.4 Residential Program (LIP Section A-9.4) 
 
C-9.4.1 Organization Chart 
 
The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
C-9.4.2 Inventory  
 
The City of Mission Viejo has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal. 
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A summary of the City of Mission Viejo’s current residential inventory is provided in the table 
below.  
 

Watershed 
Total Residential Land 

Use Area 
(Sq. Miles) 

Total Residential Land 
Use Area Adjacent or 

Discharging Directly to 
an ESA (Sq. Miles) 

Tributary to 303(d) 
Listed Watershed 

Aliso Creek 1 0 1 
San Juan Creek 16 0 16 
Total 17  17 
 
C-9.4.3 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for high threat residential 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based Residential fact sheets that were 
developed are fact sheets R1–R8 and are included as an attachment to the City’s LIP. 
 
During the reporting period, no changes were made to the fact sheets. 
 
C-9.4.4 Enhanced Implementation 
 
Residential areas are identified for enhanced implementation.  The steps taken by the City to 
minimize the impact of these residential areas to 303(d)-listed water bodies is outlined in the 
LIP.  Because the entire City of Mission Viejo is contained within a 303(d)-listed watershed, the 
City will conduct enhanced implementation at all residential areas within the Aliso Creek and 
San Juan Creek watersheds due to the ubiquitous bacteria contamination and the potential for 
residential activities to contribute to this problem.  
 
Some of the steps the City has undertaken to minimize the impact residential areas have on these 
303(d) listed watersheds include: 
 
• Encourage residents to implement the BMP fact sheets developed by the City for 

residential areas. 
• Increased patrols, inspections, and enforcement within residential areas.  The residential 

patrols look for illicit discharges, landscape debris/trash in gutters, poorly maintained 
parking lots or trash enclosures; and excessive irrigation runoff. 

• The City will distribute educational materials to residents within the watershed describing 
the pollutants of concern and listing BMPs that residents may implement to reduce the 
impact of urban runoff. 

• Targeted Public Education Campaigns.  These will include direct mailings to residents and 
will feature articles describing the pollutants of concern and what they can do to help. 
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C-9.4.5 Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program and provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g., 
commercial business, residential, etc.) as a part of the ID/IC PEA report.  Based on the ID/IC 
PEA report, 73 pollution complaints/incidents were associated with residential areas during the 
current reporting year.  The following table provides a breakdown of the water pollution 
complaints/incidents received associated with residential activities. 
 
Watershed Summary 

Watershed 
Auto 

Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 

Care 

Disposal 
of Pet 

Wastes 

Disposal 
of Green 

Waste 

Household 
Hazardous 

Waste 
Aliso Creek 1 1 5 4 0 0 6 
San Juan Creek 2 2 3 36 0 1 8 
 
C-9.4.6 Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance

# Administrative 
Compliance 

Orders 

# of 
Cease & 
Desist 
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 1 2 13 0 0 
San Juan Creek 3 11 37 0 0 

 
C-9.4.7 Outreach and Training 
 
Outreach 
 
Education and outreach targeted toward residents is a major component of the residential 
program.  The City encourages the implementation of a set of BMPs for residents.  The BMPs 
are presented in a series of fact sheets specific to high-threat residential activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.  This outreach has 
included efforts such as mailings, distribution of brochures, and posting information on the City's 
website as well as providing a link to the County's website. 
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A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary—Printed Materials 

Category Home and 
Garden Care Pet Care 

Household 
Hazardous 

Waste 

Auto 
Parking/ 

Street 
Sweeping 

Number of Mailings 78,000 51,000 39,000 39,000 
Public Service Announcements (PSAs) 2 0 1 0 
 
Website 
 
The City's website features the Stormwater Pollution Video developed by the County of Orange.  
Numerous other links and other information, including residential BMP information, are 
provided on the City's website.  
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.    
 
C-9.5 CIA/HOA Program (LIP Section A-9.5) 
 
C-9.5.1 Organization Chart 
 
The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
C-9.5.2 Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  Even though the City does not have areas that discharge directly to an ESA, these 
areas are targeted for enhanced implementation of BMPs based on the activities of concern that 
are identified.  The CIA/HOA inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated inventory is 
included as an attachment to this report. 
 
A summary of the City of Mission Viejo’s current CIA/HOA inventory is provided in the table 
below. 
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As indicated in the table above, there are no CIA/HOA areas that discharge directly to ESAs. 
 
C-9.5.3 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for high-threat CIA/HOA 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
As mentioned in Section C-9.3.4, BMP Fact Sheet IC-24 was added, but changes to the 
residential fact sheets were made that may apply to CIA/HOA activities.  IC-24 is attached to 
this report. 
 
C-9.5.4 Enhanced Implementation 
 
As mentioned above, there are no CIA/HOA areas that discharge to ESAs.  However, because 
the entire City of Mission Viejo is contained within a 303(d)-listed watershed, the City will 
conduct enhanced implementation at all CIA/HOA areas within the Aliso Creek and San Juan 
Creek watersheds due to the ubiquitous bacteria contamination and the potential for CIA/HOA 
activities to contribute to this problem.  Some of the steps the City has undertaken to minimize 
the impact CIA/HOA areas have on these 303(d) listed watersheds include: 
 
• Held workshops for CIA/HOA representatives to discuss the permit requirements and the 

pollutants of concern within their respective watersheds. 
• Sent packages to all CIA/HOA management, which include Mission Viejo’s minimum 

requirements along with BMP fact sheets for common areas.  Also included were 
residential BMPs to be included in mailings, newsletters, etc., for the individual 
homeowners. 

• Performed inspections of all CIA/HOA facilities to ensure adequate BMPs are 
implemented. 

• Provided newsletter articles to CIA/HOAs about water quality that can be included/inserted 
into newsletters/billings. 

• Encouraged CIA/HOAs to pass supplemental CC&Rs restrictions regarding water quality. 
• Increased patrols, inspections, and enforcement within CIA/HOA areas. 
 

Watershed Total Residential Land Use Area 
(Sq. Miles) 

Total Residential Land Use Area 
Adjacent or Discharging Directly to 

an ESA (Sq. Miles) 
Aliso Creek 1 0 
San Juan Creek 16 0 
Total 17 0 

0032103



SECTION C-9, Existing Development 
 
 

Orange County Stormwater Program C-9-18 November 15, 2006 
DAMP Appendix C-9 

C-9.5.5 Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.   
 
The City conducted no enforcement actions directly against CIA/HOAs within its jurisdiction 
during the reporting period. 
 
C-9.5.6 Outreach and Training 
 
Outreach 
 
Education and outreach targeted toward residents is a major component of the CIA/HOA 
program.  The City encourages the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high-threat activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.  This outreach has 
included efforts such as mailings, holding workshops, development and distribution of 
brochures, fact sheets, posting information on the City’s webpage, etc.  A summary of the 
outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary—Printed Materials  

Category 
Automotive 
Repair and 

Maintenance 
Automotive 

Washing 
Automotive 

Parking 

Home 
and 

Garden 
Care 

Disposal 
of Pet 

Wastes 

Household 
Hazardous 

Waste 
Total 

Number of 
Mailings 0 138 69 345 0 138 690 

 
These numbers were a result of a focused effort to work with the CIA/HOAs.  As stated above, 
education packets were sent out to all CIA/HOAs. 
 
Website 
 
The City’s website features the Stormwater Pollution Video developed by the County of Orange.  
Numerous other links and other information, including residential BMP information, are 
provided at the City’s website. 
 
Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.   
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the CIA/HOA components of the Existing 
Development program.  The training conducted during the reporting period is summarized in 
C-10. 
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C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
No modifications were made to the Residential Existing Development Program section of the 
City’s LIP. 
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C-10.0 Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1 Introduction (LIP Section A-10.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.  In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges (LIP Section A-10.2) 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Departments were 
responsible for the implementation of this stormwater program element.   
 
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Water Quality Ordinance identifies many of the duties of the Authorized 
Inspectors and those persons directed by them and under their instruction and supervision who 
are assigned to investigate compliance with, detect violations of, and take actions pursuant to the 
Ordinance. 
 
A list of the City’s Authorized Inspectors is included in the City’s LIP.  
 
In addition to the designated City Authorized Inspectors, the City has also entered into a Water 
Quality Ordinance Implementation Agreement with the Orange County Flood Control District to 
assist with some of the Authorized Inspector and Spill Responder duties.  This contract allows 
the City to request assistance from the County’s Authorized Inspectors in order to respond to and 
follow up on hazardous or after-hours complaints and incidents. 
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 
• Municipal Activities (Section A-5):  field inspectors and facility managers assist in the 

identification of illegal discharges and illicit connections during their daily activities.  
 
• Public Education (Section A-6):  various inspectors assist with the distribution of public 

education materials that provide phone numbers and encourage the reporting of spills. 
 
• New Development/Significant Re-Development Program (Section A-7):  assists with the 

identification of new development and/or significant development post-construction 
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controls that are either not functioning adequately or are not being maintained, resulting in 
an ongoing or threatened discharge to the storm drain system. 

 
• Construction Activities (Section A-8):  assists with the identification of illegal discharges 

from construction sites. 
 
• Existing Development Programs (Section A-9):  assists with the identification of actual or 

threatened illegal discharges from industrial, commercial, and residential areas. 
 
• Water Quality Monitoring Program (Section A-11):  assists with the identification of 

problem areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the City 
inspectors is included in the table below in Section C-10.2.4. 
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The City has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 
• During Business Hours 949-470-3000 
• After Business Hours  949-470-3000 
 
The City advertises these numbers in our newsletters, on MVTV (the City’s local cable 
television channel), at City Hall, and the number is displayed on our catch basin markers.  A few 
years ago the City installed 1,400+ colorful catch basin markers that state “REPORT 
POLLUTERS 470-3000”.  The City also has a form on its webpage which can be used to report 
polluters.   
 
In addition to the established City phone numbers, the City also advertises the County’s 24-hour, 
bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received. 
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Jurisdictional Summary  

Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 

Reported 

Incidents Reported to 
Regional Board as 

Presenting a Threat to 
Human or Environmental 

Health 
City Staff (Municipal, Construction, etc.) 1 0 
Other Agencies (County, Regional Boards) 6 0 
Water Pollution Hotline 0 0 
Public (calls, e-mail) 104* 0 
Businesses 0 0 
Other 0 0 
Total Number of Reports 104* 0 
* While the City of Mission Viejo does track the source of the notifications (when available), the City does 
not track public sources of complaints according to the above categories.   Therefore, all reports except 
County and City reports are reported under “Public” sources.  

 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed. 
 
Last year, the City developed spill response procedures for response to barrels containing 
unknown chemicals and liquids left in the public right-of-way or on private property.  For this 
year, no new issues were identified that required the development of additional response 
procedures. 
 
C-10.2.6 Water Pollution Incident Summary  
 
As a part of the City of Mission Viejo’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City of Mission Viejo’s jurisdiction.   
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e., if 
a complaint was received by City staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
 
Notification:  An incident that is reported to the City that does not require any follow-up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the storm drain system and was in the process of being cleaned up.  
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Complaint  A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include oil that has leaked from a vehicle parked on the street and soaked into the asphalt or a 
past discharge from a residence or facility. 
 
Response Request:  An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to Another Agency:  The City referred the complaint to another agency such as an 
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 7 
Complaint 91 
Response Request 0 
Referral to OCFCD or other agency 3 
Total Number of Incidents 101 
 
Watershed Summary 

Number of Each Type of Incident Reported 
Watershed 

Notification Complaint Response 
Request Referral 

Aliso Creek 0 27 0 1 
San Juan Creek 7 64 0 2 

 
Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
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During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
Type of Materials Number of Complaints/Incidents 
Hydrocarbons 10 
Inorganic Compounds 7 
Metals 0 
Nutrients 0 
Organic Compounds 0 
Discharge Exceptions 0 
Pathogens and Coliforms 0 
Wastewater 2 
Pesticides 0 
Sediment 1 
Trash and Debris 0 
Miscellaneous 81 
Total Number of Incidents 101 
 
Watershed Summary  

Type of Material Involved 
Watershed 

Inorganic Paint Petroleum 
Product Sewage Misc. Unidentified 

Aliso Creek 0 4 5 0 17 2 
San Juan Creek 1 2 5 2 61 2 
 
All water pollution complaints are investigated and, when necessary, reported to the San Diego 
Regional Water Quality Control Board.  The reports consist of a verbal notification followed by 
a written report. 

No reports were made to the Regional Board this reporting year. 
 
C-10.2.7 Enforcement Summary  
 
The City of Mission Viejo’s Authorized Inspectors undertake enforcement activities according to 
the City’s adopted Water Quality Ordinance and the Countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  
 
Water pollution enforcement may be handled administratively or, in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
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Jurisdictional Summary  
Type of Enforcement Total 

Educational Letter (EL) 4 
Administrative Enforcement 82 
Notice of Noncompliance (NON) 14 
Administrative Compliance Order (ACO) 0 
Cease and Desist Order (CDO) 1 
Criminal Enforcement 0 
Misdemeanor (Mis) 0 
Infraction (Inf) 0 
Issuance of Citation (IOC) 0 
Other: (Specify) 0 
 
Watershed Summary  

Administrative Remedies Criminal 
Remedies 

Watershed Educational 
Letters 

Notice of 
Noncompliance

Administrative 
Compliance 

Orders 

Cease & 
Desist 
Orders 

Misdemeanor, 
Infraction, 
Citation 

Aliso Creek 1 3 23 1 0 
San Juan Creek 3 11 59 0 0 

 
C-10.2.8  Case Summary  
 
There are no pending legal cases. 
 
C-10.3  Illicit Connections (LIP Section A-10.3) 
 
The City has a drainage facility inspection and documentation program to identify and eliminate 
illicit connections to the storm drain system.  Illicit connections to the storm drain system are 
prohibited.  
 
During the reporting period, no illicit connections to the City’s storm drain system were found. 
 
C-10.4  Source Investigations (LIP Section A-10.4) 
 
All of the City’s efforts to identify sources of illegal/illicit discharges have been reported to the 
SDRWQCB in the 13225 Aliso Creek Directive quarterly reports. 
 
C-10.5 Training and Outreach (LIP Section A-10.5) 
 
The education and training of the City of Mission Viejo’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions. 
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C-10.5.1 Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee meetings.  During the reporting period 
the City’s Authorized Inspectors attended all committee meetings that were held. 
 
The City also trained its inspectors by having them attend both Permittee-sponsored training as 
well as other regional training and workshop opportunities.  The Permittee-sponsored trainings 
are those training sessions that are conducted in order to present the various training modules 
that have been developed by the Permittees (see DAMP Appendix B). 
 
The workshops, training, and/or other educational activities that have been attended by the City’s 
Authorized Inspectors are listed below. 
 
Permittee Sponsored Training—Jurisdictional Summary  
 
Training Conducted by County Attended by City Personnel 
Training Module and Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Existing Development Program Field 
Inspection 
8/30/2005 

Public Works Engineering 1 

Authorized Inspector:  Field 
Implementation—10/13/05 Public Works Engineering 1 

Investigative Guidance Manual—5/4/06 Public Works Engineering 1 
 
C-10.5.2  Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on site during an 
inspection or with a follow-up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials, and other household wastes.  The materials that specifically address these issues 
include: 
 
• Disposal of Household Hazardous Material 
• Keep Orange County Clean 
•  
A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary 
Outreach Material Description Number 

Distributed 
Proper Maintenance Practices For Your Business 175 
A Guide For Food Service Facilities 679 
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Total Number Distributed  854 
 
C-10.6  ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Mission Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
No program modifications were made to the ID/IC section of the City’s LIP during the reporting 
period. 
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction (LIP Section A-11.1) 
 
The Countywide monitoring program is conducted on behalf of the Orange County Stormwater 
Permittees by the County (Principal Permittee).  Implementation of the countywide monitoring 
program is supported by funds shared proportionally by each of the Permittees.   
 
The Countywide monitoring program consists of the following five components: 
• Dry Weather Monitoring Program; 
• Coastal Storm Drain Outfall Program; 
• Ambient Coastal Receiving Waters Monitoring Program; 
• Long-Term Mass Emissions Monitoring Program; 
• Urban Stream Bioassessment Monitoring Program; and, a watershed-specific monitoring 

program, the 
• Aliso Creek 13225 Directive Monitoring Program. 
 
Of the six above-listed programs, the City of Mission Viejo evaluates data from the Aliso Creek 
13225 Directive Monitoring Program and the Dry Weather Monitoring Program because these 
two programs contain timely data from City storm drain outfalls. 
 
The City’s assessment of the Aliso Creek Monitoring Program is included in Section C-11.1.1 
below. 
 
The City’s assessment of the County’s Dry Weather Monitoring Program is included in Section 
C-11.1.3 below. 
 
C-11.1.1 13225 Directive Water Quality Monitoring Program Assessment 
 
In addition to the Countywide monitoring program, the City participates in the water quality 
monitoring program associated with the Aliso Creek 13225 Directive.  The results of this 
additional monitoring are included in the Aliso Creek 13225 Directive Quarterly Reports 
submitted under separate cover to the SDRWQCB. 
 
In addition to the quarterly reports, the SDRWQCB revised the Directive to require an Annual 
Report due on November 15 of each year beginning in 2006.  While the submittal of the 
November 15, 2006 report does not fall under this reporting period, the contents of the report 
will cover the period of October 2005 to September 2006.  The report will contain (1) program 
assessments and (2) status reports on high-priority storm drains.  The status reports include 
causes of impairment and subsequent management activities implemented within the reporting 
period in the high priority areas and the planned activities for the next reporting period. 
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C-11.1.2 Dry Weather Monitoring Program Assessment—Improvements to the 
Program 
 
As mentioned previously, the City of Mission Viejo is a cost-sharing partner in the County’s Dry 
Weather Monitoring Program (DWMP) that has been conducted every dry season since 2003. 
 
The County distributes the DWMP data tables each month during the DWMP season.  The data 
tables are “running” spreadsheets containing the following features: 
 

•  “Tolerance Intervals” from lab data representing 3.9 standard deviations calculated based 
upon the running average of the data set for that constituent.  These tolerance intervals 
are used to indicate to NPDES Program Managers when follow-up field investigation 
responses to monitoring data are necessary.  Because the results of lab data may not be 
known for several days, immediate responses based upon the data information is not 
possible.  However, if warranted, follow-up responses are done as soon as the data is 
available; 

• “Warning Levels” for readily available monitoring data such as electrical conductivity, 
water temperature, phenols, ammonia, nitrate, and total chlorine levels.   These warning 
levels combined with visual observations of unusual conditions are used to notify the 
municipalities of immediate problems found in the field in an effort to more rapidly 
determine responsible parties of water quality violations; 

• California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for applicable 
constituents; 

• “LC50 for Toxicity Test Organism” levels for applicable constituents; and 
• Simplified presentation of monitoring data sorted by storm drain outfall and date. 

 
During the DWMP season, the County notifies the local jurisdiction of any exceedances at storm 
drain outfalls.  These notifications are based upon “Warning Levels” or visual observations at a 
storm drain outfall. 
 
In an effort to improve the understanding of the water quality monitoring data by the NPDES 
Program Managers, the City hosted a special training session at its Civic Center to train NPDES 
Program Managers how to read the monitoring data and to provide a clearer understanding of the 
types of chemicals, liquids, and biological factors that may cause elevated readings for the tested 
constituents at storm drain outfalls in an effort to identify the causes of the elevated readings. 
 
This training was in addition to the review sessions held at the Water Quality Science & 
Monitoring Task Force meetings.  
 
It is important to recognize that only 16 of the 33 constituents tested under the DMWP can be 
measured in a field lab.   
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Constituent levels tested and 

available in the field 
Constituent levels available only 

in laboratory tests 
Discharge Rate (cfs) Total Suspended Solids (TSS) 

(mg/L) 
Dissolved Oxygen (mg/L) Oil & Grease (mg/L) 
Electrical Conductivity (μs/cm) Total Coliform (CFU/100mL) 
pH Fecal Coliform (CFU/100mL) 
Water Temperature (Celsius) Enterococcus (CFU/100mL) 
Turbidity (NTU) Diazinon (ng/L) 
Air Temperature (Celsius) Chlorpyrifos (ng/L) 
Hardness as CaCO3 (mg/L) Malathion (ng/L) 
Phenols (mg/L) Dimethoate (ng/L) 
Ammonia as N (mg/L) Disulfoton (ng/L) 
Nitrate as N (mg/L) Chromium (μg/L) 
Surfactants (MBAS) (mg/L) Nickel (μg/L) 
Reactive Phosphorous (mg/L) Copper (μg/L) 
Total Chlorine (mg/L) Zinc (μg/L) 
Discharge Rate (cfs) (approximated) Silver (μg/L) 
Dissolved Oxygen (mg/L) Cadminum (μg/L) 

 Lead (μg/L) 
 
As a result, the only immediate notifications made by the County of Orange and immediate 
follow-ups by the City of Mission Viejo can based only upon the above constituents when they 
dramatically exceed the Tolerance Intervals or Warning Levels established by the DMWP. 
 
Because the each DWMP takes place between May and October, only the results from July 
through October 2005 and May and June 2006 appear in this report. 
 
In response to comments from San Diego Regional Board staff, City staff has attempted to 
provide a summary of response efforts to Dry Weather Monitoring Program data collected in 
July through October 2005 and May and June 2006 where the data warranted an immediate 
response based upon readily available field tests (e.g., “Warning Level” data) or follow-up 
response based upon lab results (e.g., “Tolerance Intervals”).  Discussion follows. 
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C-11.1.3 Dry Weather Monitoring Program Assessment—Data Assessment 
 
Below are the DWMP water quality tests that warranted immediate and regular follow-up 
responses from the City of Mission Viejo during July 2005-October 2005 and May–June 2006.   
 
Following presentation of the data, the City’s actions are noted. 
 
Storm Drain Outfall: MVJ01P03 
Date: September 1, 2005 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Turbidity 
Level Tested: 24.7 NTU 
Tolerance Interval: 15.9 NTU (Basin Plan Objective: 20 NTU) 
Follow-Up Action: The County of Orange did not notify the City of Mission 

Viejo of this exceedance at the time of field testing; 
therefore, the City could not find a responsible party.  
However, it should be noted that the turbidity level did not 
exceed the Tolerance Interval by an order of magnitude, 
and the County did not notice anything unusual at the site 
at the time the sample was taken. 

 
Storm Drain Outfall: MVJ01P03 
Date: June 20, 2006 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Total Coliform & Fecal Coliform 
Level Tested: 1,050,000 & 130,000 CFU/100mL, respectively 
Tolerance Interval: 340,000 & 106,000 CFU/100mL, respectively 
Follow-Up Action: The City was unable to identify the source of the bacteria 

because immediate field results were not available.  This 
drain up until the June 20, 2006 test reading never 
exceeded the Tolerance Intervals for total and fecal 
coliform bacteria.  These high bacteria levels did not show 
up in subsequent testings, and the total coliform and fecal 
coliform levels dropped to 230,000 and 13,000 the 
following month. 

 
Storm Drain Outfall: MVJ01P04 
Date: July 8, 2005 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Reactive Phosphorous 
Level Tested: 3.03 mg/L 
Tolerance Interval: 2.92 mg/L 
Follow-Up Action: The County of Orange did not notify the City of Mission 

Viejo of this exceedance at the time of field testing; 
therefore, the City could not find a responsible party.  
However, the exceedance was relatively small.  City staff 
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was unable to identify the source of the reactive 
phosphorous.  This outfall has not since exceeded the 
Tolerance Interval for reactive phosphorous. 

 
Note: MVJ01P04 was eliminated from the 2006 DWMP since only one exceedance occurred in 
the 2005 DWMP. 
 
Storm Drain Outfall: MVJ07P02 
Date: September 1, 2005 
Constituents Tested that  
  Exceeded “Tolerance Interval”: Fecal Coliform 
Level Tested: 140,000 CFU/100mL 
Tolerance Interval: 106,000 CFU/100mL 
Follow-Up Action: The City was unable to identify the source of the bacteria 

as no discernable responsible cause could be found. 
 
Storm Drain Outfall: MVL02P14 
Date: May 16, 2006 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Fecal Coliform & Malathion & Dissolved Oxygen 
Level Tested: 270,000 CFU/100mL & 2,150 ng/L & 4.69 mg/L, 

respectively 
Tolerance Intervals: 106,000 CFU/100mL & 192 ng/L (Warning Level: 5000 

ng/L) & 6.11 mg/L, respectively 
Follow-Up Action: Because these constituents can not be measured in the field, 

the County of Orange was unable to notify the City 
immediately of its results.  City staff visited the site 
subsequent to receiving the results and determined that 
irrigation water runoff mixed with recently applied 
pesticides from adjacent HOA landscaped areas may have 
occurred.  The following month, the level of Malathion fell 
to 33 ng/L. 

 
Storm Drain Outfall: MVL02P14 
Date: June 21, 2006 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Total coliform 
Level Tested: 390,000 CFU/100mL 
Tolerance Interval: 330,000 CFU/100mL 
Follow-Up Action: Because this constituent can not be measured in the field, 

the County of Orange was unable to notify the City 
immediately of its results.  Staff suspects the source is from 
leaf debris or landscaping materials entering the storm 
drain system. 
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Storm Drain Outfall: MVL02P20 
Date: August 4, 2005 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Total coliform 
Level Tested: 340,000 CFU/100mL 
Tolerance Interval: 330,000 CFU/100mL 
Follow-Up Action: Because this constituent can not be measured in the field, 

the County of Orange was unable to notify the City 
immediately of its results.  Staff suspects the source is from 
leaf debris or landscape materials entering the storm drain 
system. 

 
Storm Drain Outfall: MVL02P20 
Date: May 16, 2006 
Constituent Tested that  
  Exceeded “Tolerance Intervals”: Dissolved Oxygen, Ammonia as N, Reactive Phosphorous, 

Malathion 
Levels Tested: 4.94 mg/L, 15.7 mg/L, 21.35 mg/L, 14,700 ng/L, 

respectively 
Tolerance Intervals: 6.11 mg/L, 1.16 mg/L, 2.92 mg/L, 57.4 ng/L (Warning 

Level: 5000 ng/L), respectively 
Follow-Up Action: The County of Orange contacted the City based upon the 

high ammonia and reactive phosphorous levels since 
Malathion levels are not available immediately.  Based 
upon the constituents of concern, City staff believed the 
source of the high levels of ammonia and reactive 
phosphorous was reclaimed irrigation runoff mixing with 
fertilizer and discharging into the storm drain system.  City 
Code & Water Quality Enforcement inspected properties 
within the sub-watershed area looking for evidence of 
landscape projects and irrigation overwatering, but was not 
able to find anything.  Regarding Malathion, it is not used 
by the City of Mission Viejo.  It is staff’s observation that 
both L02P14 and L02P20 drain two Saddleback Unified 
School District properties and coincidentally the spikes on 
Malathion use were recorded on the same day.  Staff is 
following up with Saddleback Unified School District to 
determine if they use Malathion. 

 
Storm Drain Outfall: LNL03P03* 
Date: August 25, 2005 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Total Coliform & Fecal Coliform 
Levels Tested: 1,180,000 & 1,090,000 CFU/100mL, respectively 
Tolerance Intervals: 330,000 & 106,000 CFU/100mL, respectively 

0032122



SECTION C-11, Water Quality Monitoring 
 
 

Orange County Stormwater Program C-11-7 November 15, 2006 
DAMP Appendix C-11 

Follow-Up Action: Because this constituent can not be measured in the field, 
the County of Orange was unable to notify the City 
immediately of its results.  Staff suspects the source is from 
leaf debris or landscape materials entering the storm drain 
system.  The following month’s testing in September 2005, 
fecal coliform counts fell to 74,000 CFU/100mL and total 
coliform counts fell to 460,000 CFU/100mL.  While the 
September 2005 total coliform counts still exceeded the 
tolerance interval, the June 2006 tests showed the total 
coliform count fell down to 1,000 CFU/100mL.  Now the 
drain has some of the lowest bacteria counts within the City 
of Mission Viejo. 

  
 *Note that the storm drain outfall for L03P03 is in the City 

of Laguna Niguel; however, the majority of the tributary 
area for the outfall is within the City of Mission Viejo and a 
small portion of the tributary area is within the City of 
Laguna Niguel. 

 
Storm Drain Outfall: LNL03P03 
Date: June 8, 2006 
Constituents Tested that  
  Exceeded “Tolerance Intervals”: Ammonia as N, Nitrate as N, Reactive Phosphorous, Total 

Chlorine 
Levels Tested: 26.7 mg/L, 5.7 mg/L, 14.5 mg/L, 1.43 mg/L, respectively 
Tolerance Intervals: 1.16 mg/L, 5.3 mg/L, 2.95 mg/L, 0.13 mg/L, respectively 
Follow-Up Action: The County of Orange contacted the City based upon the 

high ammonia and chlorine levels.  Based upon the 
constituents tested, City staff believed that reclaimed 
irrigation water was entering the storm drain system.  
However, the County stated the flow rate was near zero.  
City Code & Water Quality Enforcement inspected 
properties within the sub-watershed area looking for 
evidence of irrigation overwatering, but was not able to 
find anything.   

 
Storm Drain Outfall: LNL03P03 
Date: July 12, 2005 
Constituents Tested that  
  Exceeded “Tolerance Intervals”: Turbidity, total chlorine, total suspended solids (TSS), zinc, 

& lead. 
Levels Tested: 616 NTU, 0.19 mg/L, 440 mg/L, 80 μg/L, & 2.9 μg/L  

respectively  
Tolerance Intervals: 16.7 NTU, 0.13 mg/L, 78.08 mg/L, 75 μg/L, & 2 μg/L 

respectively 
CTR Chronic Criteria (Zinc & Lead):382.4 μg/L & 10.91 μg/L, respectively 
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Follow-Up Action: The County of Orange contacted the City based upon 
obvious visible signs of sediment discharge.  City Code & 
Water Quality Enforcement inspected properties within the 
sub-watershed area looking for evidence of sediment 
discharges.  While City Code & Water Quality 
Enforcement did not observe an active sediment discharge 
into any of the catch basins leading to the storm drain 
outfall, they did find one residential property with some 
construction debris in the front driveway and a hose near 
the sidewalk.  Water was flowing from the hose into the 
street gutter and into a nearby storm drain inlet.  In 
addition, Water Quality Enforcement found two other 
residences undergoing landscape construction, but no 
evidence of illegal discharges.  Water Quality Enforcement 
sent notification letters to the three homeowners advising 
them of water quality best management practices for 
construction material and clean up activities.  Subsequent 
to the investigation and after laboratory testing, City staff 
learned of the elevated levels of zinc and lead.  It is staff’s 
opinion that the sediment discharge into the storm drain 
system may have washed away existing deposits of lead 
and zinc to the storm drain outfall. 

 
Storm Drain Outfall: LNL03P06* 
Date: August 9, 2005 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Nitrate as N 
Level Tested: 7.5 mg/L 
Tolerance Intervals: 5.3 mg/L 
Follow-Up Action: The County of Orange did not notify the City of Mission 

Viejo of this exceedance at the time of field testing; 
therefore, the City could not find a responsible party.  
Subsequent to receiving the DMWP data, City staff was 
unable to identify the source of the nitrate. 

 
 *Note that the storm drain outfall for L03P06 is in the City 

of Laguna Niguel; however, the majority of the tributary 
area for the outfall is within the City of Mission Viejo and a 
small portion of the tributary area is within the City of 
Laguna Niguel. 

 
Storm Drain Outfall: LNL03P06 
Date: September 2, 2005 
Constituents Tested that  
  Exceeded “Tolerance Intervals”: Nitrate as N & Nickel 
Levels Tested: 5.8 mg/L & 200 μg/L, respectively 
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Tolerance Intervals: 5.3 mg/L & 88 μg/L, respectively 
CTR Chronic Criteria (Nickel): 168.04 μg/L 
Follow-Up Action: The County of Orange did not notify the City of Mission 

Viejo of these exceedances at the time of field testing; 
therefore, the City could not find a responsible party.  
Subsequent to receiving the DMWP data, City staff was 
unable to identify the source(s) of the nitrate and nickel. 

 
Storm Drain Outfall: LNL03P06 
Date: May 3, 2006 
Constituents Tested that  
  Exceeded “Tolerance Intervals”: Ammonia as N & Reactive Phosphorous 
Levels Tested: 2.9 mg/L & 5.39 mg/L, respectively 
Tolerance Intervals: 1.16 mg/L & 2.92 mg/L, respectively 
Follow-Up Action: The County of Orange did not notify the City of Mission 

Viejo of these exceedances at the time of field testing; 
therefore, the City could not find a responsible party.  
Subsequent to receiving the DMWP data, City staff was 
unable to identify the exact source(s) of the ammonia and 
reactive phosphorous, but suspected that the sources came 
from reclaimed irrigation runoff and fertilizers entering the 
storm drain system. 

 
Storm Drain Outfall: LNL03P06 
Date: June 8, 2006 
Constituents Tested that  
  Exceeded “Tolerance Intervals”: Ammonia as N, Nitrate as N, Surfactants (MBAS), 

Reactive Phosphorous, Copper, & Zinc 
Levels Tested: 12 mg/L, 5.9 mg/L, 1.6 mg/L, 6.65 mg/L, 21 μg/L & 190 

μg/L, respectively 
Tolerance Intervals: 1.16 mg/L, 5.3 mg/L, 0.45 mg/L, 2.92 mg/L, 15 μg/L & 75 

μg/L, respectively 
CTR Chronic Criteria (Zinc): 382.4 μg/L 
Follow-Up Action: The County of Orange notified Laguna Niguel for 

exceedance of the MBAS tolerance interval.  Since the 
tributary area for LNL03P06 is mostly within the City of 
Mission Viejo, the County e-mailed Mission Viejo the 
following day with the constituents that exceeded the 
tolerance intervals, except for copper and zinc. City Code 
& Water Quality Enforcement inspected properties within 
the sub-watershed and was unable to locate any irrigation 
or wash water runoff, or fertilizer runoff. 

 
Storm Drain Outfall: MVL03P09 
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Dates: July 26, 2005, August 25, 2005, September 15, 2005, & 
May 4, 2006 for Nickel and Cadmium & June 20, 2006 for 
Cadmium only. 

Constituents Tested that  
  Exceeded “Tolerance Intervals”: Nickel & Cadmium 
Levels Tested (Nickel): 130 μg/L, 97 μg/L, 110 μg/L, & 110 μg/L, respectively 
Levels Tested (Cadmium): 33 μg/L, 15 μg/L, 29 μg/L, 26 μg/L, & 18 μg/L, 

respectively 
Tolerance Interval (Nickel): 88 μg/L (168.04 μg/L for CTR Chronic Criterion) 
Tolerance Interval (Cadmium): 9 μg/L (6.25 μg/L for CTR Chronic Criterion) 
Follow-Up Action: This storm drain outfall was identified during the first half 

of the 2005 DWMP as having nickel and cadmium levels 
that exceed the tolerance intervals and the CTR Chronic 
Criterion for nickel and cadmium.  City staff consulted with 
County staff regarding potential sources of these pollutants 
and is investigating the main sources.  The L03P09 sub-
watershed is made up of single and multi-family residential 
properties and one commercial shopping center.  One 
service station exists at the commercial shopping center.  
Follow-up actions may include intensive, progressive 
upstream sampling at L03P09 to determine the responsible 
cause/party. 

 
C-11.2 Water Quality Monitoring Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Mission Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
No modifications are warranted to the Water Quality Monitoring section of the City’s LIP. 
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PROGRAM EFFECTIVENESS ASSESSMENT 
 
The Program Effectiveness Assessment (PEA) is designed to assist the Permittees in evaluating the 
effectiveness of their respective Local Implementation Plans as well as the Principal Permittee in 
evaluating the overall effectiveness of the DAMP.  The results of the assessments will allow the 
Permittees to identify any program modifications that may be necessary. 
 
The PEA (DAMP Appendix C) has replaced the historical “Annual Progress Report Questionnaire” 
and will be filled out and submitted each year to the Regional Board by the cities, through the 
Principal Permittee, as city specific reports.  The County, as the Principal Permittee will then 
compile and analyze select portions of the city-specific reports on a watershed and/or countywide 
basis and report those findings to the Regional Board as a part of an overall assessment that will 
accompany the individual annual submittals. 
 
 
C-1.0 Introduction  
 
C-1.1 Introduction 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) in 
order to better report to the Regional Boards the implementation and performance the Permittees’ 
stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports; 

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or LIP 
may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
 
C-1.2 Background 
 

 DAMP Appendix C-1

The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act (CWA), 
established the National Pollutant Discharge Elimination System (NPDES) permitting program.  As 
a result of court decisions and the overriding need to clarify the stormwater permitting requirements, 
the CWA required the Environmental Protection Agency (EPA) to issue regulations to be effective 
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by 1983 that included stormwater runoff from rainfall.  Congress passed a Clean Water Act 
Amendment in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES 
Program.  EPA issued subsequent regulations on November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of Orange 
County (all three collectively referred to as Permittees) have obtained, renewed and complied with 
the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional Water 
Quality Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards):      
 

Santa Ana Regional Board San Diego Regional Board 
Permit Term 

Order  No. NPDES No. Date Adopted Order No. NPDES No. Date Adopted 

First  
(1990-1996) 

90-71 CA 8000180   July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-2002) 

96-31 CAS618030  March 1996 96-03 CAS0108740  August 1996 

Third  
(2002-2007) 

R8-2002-0010  CAS618030  January 2002 R9-2002-0001 CAS0108740  February 2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-based 
water quality planning processes to complement existing jurisdictional and countywide processes.  
The program update also addressed the necessary reconciliation of two Permits which, for the first 
time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to include 
model programs and templates for Local Implementation Plans (LIP) (also termed Jurisdictional 
Urban Runoff Management Programs (JURMP) in the San Diego Regional Board Third Term 
Permit), which will assist the Permittees in implementing the program within their individual 
jurisdiction as well as recognize the differences between the two sets of permit requirements.   
 
This annual progress report covers the period from July 1, 2006 to June 30, 2007 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the Third 
Term Permit.  

 DAMP Appendix C-1
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C-2.0 Program Management 
 
C-2.1 Introduction 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Aliso Viejo involve the following 
activities: 

Coordination with the Principal Permittee and other Permittees on continued program development 
through the 2003 DAMP; common program implementation (such as monitoring, public education 
and watershed programs); and a commitment of funding to shared budgets under the Implementation 
Agreement; Coordination with internal City departments to implement the LIP;  Preparing, 
approving and tracking shared cost budgets prepared by the Principal Permittee and individual cost 
budgets prepared by the City; and Data management and compliance reporting based on common 
practices specified in the 2003 DAMP. 
 
C-2.2 Countywide Coordination 
 
In order to coordinate effectively with the Principal Permittee, the City of Aliso Viejo designated 
NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name John Whitman Moy Yahya 
Title City Engineer/Director of Public 

Works 
Environmental Coordinator/Program 
Manager 

Department Public Works Public Works 
Address 12 Journey #100, Aliso Viejo, CA 

92656-5335 
12 Journey #100, Aliso Viejo, CA 
92656-5335 

E-mail Address jwhitman@cityofalisoviejo.com myahya@cityofalisoviejo.com 
 
No changes were made to the City representation during FY 2006-07.    
 
The General Permittee Committee meets at least six times per year.   The City of Aliso Viejo had 
representatives at the following meetings: 
    

 DAMP Appendix C-2

Meeting Date Attended 
July 27, 2006  
August 24, 2006  
September 28, 2006  
October 26, 2006  
December 21, 2006  
January 25, 2007  
February 22, 2007  
March 22, 2007  
April 26, 2007  
May 24, 2007  
June 28, 2007  
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In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc – Infiltration  
Ad Hoc - Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    

 
 
 
C-2.3 City Internal Coordination  
 
No program management modifications were planned during the next reporting year.  
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2  
 
There is no program management modification planned during the next reporting year and no 
changes to the City's LIP.   
 
 
C-2.4 Fiscal Analysis 
 
The Fiscal Analysis includes the following: 

• The City’s expenditures for the previous fiscal year; 
• The City’s budget for the current fiscal year; and  
• A description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of Aliso 
Viejo.  The tables below report costs that include the costs of Permittee operations and contracted 
services. 

 DAMP Appendix C-2

 

0032132



SECTION C-2, Program Management   
 
 

Orange County Stormwater Program                                                                                                   C-2-3 
 

Capital Costs 
 
Capital costs include any capital expended for each one of the DAMP elements.  This would consist 
of any land, large equipment, and structures  
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of keeping 
equipment and facilities in working order  
 
 
C-2.5 Program Management Modifications 
 
The City continues the participation in Prop 40 SmarTimer/Edgescape Evaluation Program (SEEP) 
for South Orange County cities.  This project includes retrofitting the irrigation system at the City 
owned Iglesia Park by the implementation of proper BMPs such as smartimers and controllers.   
 
The modifications that were made to the Plan Management section of the City’s LIP include the 
following: 
 
The City developed and implemented Guidelines for Preliminary Water Quality Management Plans 
(WQMPs). The guidelines were made available to developers, contractors and construction 
companies. 
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CAPITAL COSTS 
(Land, Large Equipment and Structures) 
LIP Program Elements FY 2006-07 

Costs 
Projected FY 
2007-08 Costs 

Public Projects - BMPs   4,000.00 15,000.00

Construction BMPs for Public Construction Projects   0.00 25,000.00

Other Capital Projects / Major Equipment Purchases   0.00 0.00

Totals 4,000 40,000
 
OPERATION AND MAINTENANCE COSTS 

 DAMP Appendix C-2

LIP Program Elements FY 2006-07 
Costs 

Projected FY 
2007-08 Costs 

Supportive of Program Administration (LIP Section 2.0) 98,000.00 110,000.00

Municipal Activities (LIP Section 5.0) Trash & Debris 
Control (formerly "Litter Control") 

0.00 0.00

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

32,000.00 36,000.00

Municipal Activities (LIP Section 5.0) Street Sweeping 90,000.00 96,000.00

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation) 

1,500.00 2,500.00

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

500.00 1,500.00

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

10,000.00 12,000.00

Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection 

5,000.00 6,000.00

Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0) 

15,000.00 20,000.00

Requiring Construction BMPs (Supportive of Plan Check 
& Inspection) (LIP Section 8.0) 

20,000.00 22,000.00

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

15,000.00 18,000.00
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Illicit Connections/Discharge Identification  & 
Elimination (LIP Section10.0) Investigations 

15,000.00 18,000.00

Agency Contribution to Regional Program 0.00 0.00

Totals 302,000.00 342,000.00
 
 
 
FUNDING SOURCES 
 
LIP FUNDING SOURCES FY 2006-07 Costs Projected FY 2007-08 

Costs 
General Fund 85.5% 85.0%
Utility Tax/Charges 0.0% 0.0%
Separate Utility Billing Item 0.0% 0.0%
Gas Tax 5.0% 5.0%
Special Restricted Fund 0.0% 0.0%
 - Sanitation Fee 0.0% 0.0%
 - Benefit Assessment 0.0% 0.0%
 - Fleet Maintenance Fund 0.0% 0.0%
 - Community Services Fund 0.0% 0.0%
 - Water Fund 0.0% 0.0%
 - Sewer & Storm Drain Maintenance 
Fee 

7.5% 7.0%

 - Others 2.0% 3.0%
TOTALS 100% 100%
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C-3.0 Plan Development  
 
C-3.1 Introduction 
 
This Section provides information on the approach taken by the City of Aliso Viejo in 
developing its LIP. This Section also discusses a number of studies that the City is 
participating in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development 
 
The complexity of the Third Term permits has necessitated the development of a LIP in 
order to provide for a city-specific plan within the broader policy and program 
framework of the 2003 DAMP.  The LIP focuses predominantly on the jurisdictional 
implementation of the model pollution prevention-oriented programs detailed in the 2003 
DAMP and was completed and provided to the RWQCB in 2003.  
 
The DAMP was revised and submitted in 2006 to the Regional Water Boards by the 
Principal Permittee as the proposed plan for the Report of Waste Discharge toward the 
end of the permit term.  The City LIP, however, is intended to be a more dynamic 
document plan that will be evaluated on at least an annual basis by the City or as directed 
by the Regional Board. Proposed revisions to the LIP Plan Development Section are 
identified in Section C-3.5. 
 
C-3.3    BMP Effectiveness Investigations 
 

• The City is participating in Prop 40 SmarTimer/Edgescape Evaluation Program 
(SEEP) for South Orange County cities.  This project includes the implementation 
of BMPs for retrofitting the irrigation system at Iglesia Park. The purpose is to 
minimize irrigation runoff and prevent pollutants from entering the City’s storm 
drain system. 

• Construction for the Wood Canyon Emergent Wetland Project was initiated in 
August 2005 and was completed on December 30, 2005.  (Please refer to 
Attachment 1, Wood Canyon Emergent Wetland Project - Summary Report, 
which includes the Mitigation Monitoring Plan) 

 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The tables 
that follow list the BMPs implemented during the reporting period.   
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Type of BMP Initiated in FY 
2004-05 

Completed in 
FY 2006-07 

Projected 
Completion 
FY 2007-08 

Aliso Creek - Structural BMPs - Constructed wetlands    
Aliso Creek - Structural BMPs - Sand filters    
Aliso Creek - Structural BMPs - Disinfection systems    
Aliso Creek - Structural BMPs - Catch Basin Inserts    
Aliso Creek - Structural BMPs - Others    
Aliso Creek - Litter Control BMPs - Screens    
Aliso Creek - Litter Control BMPs - Booms    
Aliso Creek - Litter Control BMPs - In-Line Retrofits 
(e.g. CDS units) 

   

Aliso Creek - Litter Control BMPs - Others    
Aliso Creek - Non-Structural BMPS - Public Awareness 
Survey 

   

Aliso Creek - Non-Structural BMPS - Others    
Laguna Coastal Streams - Structural BMPs - Constructed 
wetlands 

   

Laguna Coastal Streams - Structural BMPs - Sand filters    
Laguna Coastal Streams - Structural BMPs - Disinfection 
systems 

   

Laguna Coastal Streams - Structural BMPs - Catch Basin 
Inserts 

   

Laguna Coastal Streams - Structural BMPs - Others    
Laguna Coastal Streams - Litter Control BMPs - Screens    
Laguna Coastal Streams - Litter Control BMPs - Booms    
Laguna Coastal Streams - Litter Control BMPs - In-Line 
Retrofits (e.g. CDS units) 

   

Laguna Coastal Streams - Litter Control BMPs - Others    
Laguna Coastal Streams - Non-Structural BMPS - Public 
Awareness Survey 

   

Laguna Coastal Streams - Non-Structural BMPS - Others    
 
 

Watershed Type of BMP Manufacturer   
(if applicable) 

Number 
Implemented 

Type of Analysis Report 
Completed 

Aliso Creek Constructed 
Wetland 

 1 Water Quality  

Laguna Coastal 
Streams 
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See Attachment 1 for a summary report on Wood Canyon Emergent Wetland and 
SmarTimer Edgescape Evaluation Program at Iglesia Park  
 
 
 C-3.4 Improvements in Stormwater Science  
 
The City of Aliso Viejo is participating in the following studies:  
 

• As required by the 13225 Directive, Aliso Creek Permittees including the City of 
Aliso Viejo are monitoring the bacterial levels within the Creek as well as certain 
drains.  The City continues to monitor the areas within the J01P28 and J02P05 
drainage systems as part of the IC/ID Program.  In addition, the City participated 
in County's meetings on the Proposed Site Priority List and the Compliance 
Schedule for the Bacteria TMDLs for Beaches and Creeks. 

• The City is participating in Prop 40 SmarTimer/Edgescape Evaluation Program 
(SEEP) for South Orange County cities.  This project includes the implementation 
of BMPs for retrofitting the irrigation system at Iglesia Park. The purpose is to 
minimize irrigation runoff and prevent pollutants form entering the City’s storm 
drain systems.  

 
Summary: There were no program modifications made during FY 2006-07.  See 
Attachment 10: FY- 2005-2006 Dry Weather Monitoring Report  
 
 
C-3.5 Aliso Creek Watershed Permittees Only, use  C-3.6 - Plan Development 
Modifications  
 
No program modifications were made and no modifications were made to the City's LIP 
during FY 2006-07.   
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SECTION C-4, Legal Authority 
  

C-4.0 Legal Authority 
 
C-4.1 Introduction 
 
This section discusses the legal authority established by the City of Aliso Viejo for 
controlling pollutant discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges 
 
No revisions were made to the Storm Water Management Ordinance (Resolution 2003-054, 
11/19/03) during the FY 2006-07.     
 
 No revisions were made to any of the Storm Water Management Ordinances during FY 
2006-07.    
 
C-4.3 Legal Authority Modifications 
 
The program modifications that will be made to the Legal Authority section of the City’s LIP 
include the following: 
 
No modifications were made for the City of Aliso Viejo Stormwater Program during FY 
2006-07.    
 

Orange County Stormwater Program                                                                                 C-4-1  
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No modifications were made to the City's LIP during FY 2006-07.   
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C-5.0  Municipal Activities 
 
C-5.1 Introduction 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1 Overall Program Management 
 
Through the submittal of an Organization chart (LIP Exhibit A-5.1), the City of Aliso Viejo 
identified the Department responsible for the implementation of this stormwater program 
element.   
 
No changes were to the Organization Chart during FY 2006-07.   
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities 
 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary  
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Municipal Facility Types Total Number 
of Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0
Municipal Waste Facilities – Incinerators 0
Municipal Waste Facilities - Solid Waste Transfer Facilities 0
Municipal Waste Facilities - Land Application Sites 0
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

0

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0
Corporation Yards - Corporation Yards 0
Corporation Yards - Maintenance Yards 0
Corporation Yards - Storage Yards for Materials 0
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

0

Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 1
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

1

Other Municipal Owned and/or Operated Facilities – Stadiums 0
Other Municipal Owned and/or Operated Facilities – Stables 0
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0
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Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by 
the Municipality 

1

 
 
Watershed Summary  
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Sub-Category Facility Types 

Number of 
Municipal 

Facilities in 
Watershed

Aliso Creek - Active or Closed Municipal Landfills 0
Aliso Creek - Publicly Owned Treatment Facilities 0
Aliso Creek – Incinerators 0
Aliso Creek - Solid Waste Transfer Facilities 0
Aliso Creek - Land Application Sites 0
Aliso Creek - Sites for Disposing and Treating Sewage Sludge 0
Aliso Creek - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0
Aliso Creek - Uncontrolled Sanitary Landfills 0
Aliso Creek - Corporation Yards 0
Aliso Creek - Maintenance Yards 0
Aliso Creek - Storage Yards for Materials 0
Aliso Creek - Airfields (Landside Operations) 0
Aliso Creek - Parks and Cemeteries 1
Aliso Creek - Public Buildings (Police, Fire, Libraries, etc.) 1
Aliso Creek – Stadiums 0
Aliso Creek – Stables 0
Aliso Creek - Boat/Shipping Yards 0
Aliso Creek - Animal Shelters/Services 0
Aliso Creek - Public Parking Facilities 0
Aliso Creek - Other Facilities Identified by the Municipality 1
Laguna Coastal Streams - Active or Closed Municipal Landfills 0
Laguna Coastal Streams - Publicly Owned Treatment Facilities 0
Laguna Coastal Streams – Incinerators 0
Laguna Coastal Streams - Solid Waste Transfer Facilities 0
Laguna Coastal Streams - Land Application Sites 0
Laguna Coastal Streams - Sites for Disposing and Treating Sewage Sludge 0
Laguna Coastal Streams - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0

Laguna Coastal Streams - Uncontrolled Sanitary Landfills 0
Laguna Coastal Streams - Corporation Yards 0
Laguna Coastal Streams - Maintenance Yards 0
Laguna Coastal Streams - Storage Yards for Materials 0
Laguna Coastal Streams - Airfields (Landside Operations) 0
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Laguna Coastal Streams - Parks and Cemeteries 0
Laguna Coastal Streams - Public Buildings (Police, Fire, Libraries, etc.) 0
Laguna Coastal Streams – Stadiums 0
Laguna Coastal Streams – Stables 0
Laguna Coastal Streams - Boat/Shipping Yards 0
Laguna Coastal Streams - Animal Shelters/Services 0
Laguna Coastal Streams - Public Parking Facilities 0
Laguna Coastal Streams - Other Facilities Identified by the Municipality 0

 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual PEA Report submittal.   
 
 
C-5.3    Prioritization of Sites 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary 
  
Municipal Facility Prioritizations Total Number 

of Facilities 

Number of mandatory high priority facilities 2
Number of "Other" high priority facilities 0
Number of medium priority facilities 0
Number of low priority facilities 1
Total Number of Facilities 3

 
Watershed Summary  
 
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

Aliso Creek 2 0 1 3
Laguna Coastal 
Streams 

0 0 0 0

Total for all 
categories 

2 0 1 3

 
In FY 2006-07, the inventory number increased due to the acquisition of the City Hall Building 
at 12 Journey, Aliso Viejo, CA 92656.   
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The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual PEA Report submittal.   
 
 
C-5.4   Model Maintenance Procedures 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Municipal Activities fact sheets that were 
developed are Fact Sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. 
 
There were no changes made to the BMP Fact Sheets during FY 2006-07.       
 
C-5.5    Inspection 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges. 
 
The City also inspects high priority fixed facilities and field programs annually, all medium sites 
once every two years, low priority sites once per permit cycle, and drainage facilities annually 
before the wet season and additional inspections as needed during the wet season. The number of 
inspections completed during the current reporting year is presented below:   
 
Jurisdictional Summary 
 
Fixed Facilities:   
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Municipal Facility Types Total 
Number of 

Facilities 
Inspected

Municipal Waste Facilities - Active or Closed Municipal Landfills 0
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0
Municipal Waste Facilities - Incinerators 0
Municipal Waste Facilities - Solid Waste Transfer Facilities 0
Municipal Waste Facilities - Land Application Sites 0
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

0

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0
Corporation Yards – Corporation Yards 0
Corporation Yards - Maintenance Yards 0
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Corporation Yards - Storage Yards for Materials 0
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

0

Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 1
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

1

Other Municipal Owned and/or Operated Facilities - Stadiums 0
Other Municipal Owned and/or Operated Facilities - Stables 0
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

1

Total for all Categories 3
 
No corrective actions were required in FY 2006-07. 
 
Field Programs   
Name of Field Program Number of Field Program Inspected
Storm Drain System Maintenance 1
Public Street Sweeping 1
Public Facilities Maintenance 1
Roadway Maintenance 1
Total 4
 
No corrective actions were required in FY 2006-07. 
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring 
Corrective Action

Number of Re-inspections

Aliso Creek 0 0

Laguna Coastal Streams 0 0

 
 
As part of municipal facility inspection program, the City authorized inspectors determine the 
level of BMP implementation and also assess the effectiveness of the implemented BMPs.  For 
each of the facility's areas of activity, the inspector observes whether BMPs are in place and 
effective.  The inspector may encounter situations where BMPs are in place but are not 
effectively applied.  The inspector uses their best professional judgment and decides how much 
time to allow the manager to correct the problem.  Based on the results of the inspections 
conducted, a summary of the status of the BMP implementation is provided below. 
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No corrective actions were required in FY 2006-07.      
 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 

Programs with BMPs 
Fully Implemented

Number of 
Facilities/Field 

Programs with BMPs 
Partially Implemented

Number of 
Facilities/Field 
Programs With 

No BMPs 
Aliso Creek 7 0 0
Laguna Coastal 
Streams 

4 0 0

 
No corrective actions required in FY 2006-07.  
 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
The City found no issues at its facilities that required enforcement actions during FY 2006-07.       
 
 
C-5.5.2   Reporting 
 
Watershed Summary 
Watershed Number of Reports Made to the Board
Aliso Creek 0
Laguna Coastal Streams 0

 
The City found no municipal facilities that represent a threat to human health or the environment 
during FY 2006-07.   
 
C-5.6    Education and Training  
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
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Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 

Department Training Dates Department Department 
Subcategory 

Number of 
Attendees

IPM 101 6/28/2007 Public Works Stormwater/Code 
Enforcement 1

 
Training Conducted by City for City Personnel 

Department Training Dates Department Department 
Subcategory 

Number of 
Attendees

BMPs for Pollution 
Prevention 6/12/2007

Public 
Works/Building 

and Safety

Stormwater/Code 
Enforcement 8

 
 
As indicated above, the City conducted/participated in two training sessions during the current 
reporting year.  These training sessions reached a total of 9 municipal staff.   
 
Other training opportunities that the City participated in include the following:  
 

Title of 
Workshop or 
Training 

Date 
Attended 

Sponsoring 
Organization

Staff 
Participated by 

providing a 
Presentation

Name Department

Low Impact 
Development 
Workshop 

6/28/2007 
 

State Water 
Resources 

Control Board

 Moy Yahya 
 

Public 
Works

 
 
C-5.6.2    Education 
 
The City has conducted outreach to its fixed facilities, field programs, drainage facilities, 
contracted activities, and leased facilities within its jurisdiction to ensure that they are informed 
of their responsibilities.  This outreach has included efforts such as providing workshops, 
distribution of posters, fact sheets, and signage, etc.   A summary of the City’s outreach efforts is 
presented below. 
 
Jurisdictional Summary - Printed Materials 
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Poster, Brochure, or Fact 
Sheet Title/Subject 

Number 
Distributed Distribution Method(s) and Location(s) 

The Ocean Begins at Your 
Front Door 

2500 public displays, meetings, events, inspections

Household Products that 
Pollute 

850 public displays, meetings, events, inspections
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SWURP Guidelines 500 public displays, meetings, events, inspections

Home Gardening Tips 2000 public displays, meetings, events, inspections

Where does Water in Storm 
Drains come from? 

1500 public displays, meetings, events, inspections

Restaurant Guidelines 140 public displays, meetings, events, inspections

Lawn Watering & Irrigation 
Tips 

2500 public displays, meetings, events, inspections

11 Ways to Cut Your Trash 500 public displays, meetings, events, inspections

E-Recycling Resources 1000 public displays, meetings, events, inspections

Pool Maintenance Guidelines 325 public displays, meetings, events, inspections

Pet Care Guidelines 750 public displays, meetings, events, inspections

Total number of outreach 
materials distributed during 
the current reporting year 

12,565

 
The amount of educational materials that was distributed increased from the previous year.  
Please refer to Public Education and Outreach Program, Attachment 4.  
 
Website 
 
The City’s website (cityofalisoviejo.com) includes an Environmental Care section and a link to 
AV’s GovPopulous. This section is updated continuously to provide additional City specific 
information on Stormwater Pollution Prevention Programs, Solid Waste Collection and 
Recycling, Air Quality Management, Orange County Storm Water Pollution Prevention 
Program,  and links to informative brochures that are made available through the County and 
Used Oil Recycling Programs. The City has the following public educational materials available 
through the website: 
 

• Pollution Prevention for Residents 
• Pollution Prevention for Businesses 
• 10 Ways to Cut Your Trash in Half 
• The Ocean Begins at Your Front Door 
• Hazardous Waste Disposal Companies 
• Sharps Program Information and Options Available to Prescription Needle Users 
• Pool Maintenance and the Water Quality Act 
• Resources for Recycling Computers 
• Water Quality Guidelines for Car Wash Fundraisers 
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• Water Quality Guidelines for Pet Care 
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• Water Plan Management Plan – 2006-07 
 
In addition, the City has included links to the San Diego Regional Water Control Board 
Municipal Permit Order #R9-2002-01 and the Orange County Drainage Area Management Plan 
within the web page. 
     
Jurisdictional Summary – Workshops 
 

Workshop Title Subject Date Target Audience Number of 
attendees

Stormwater 
Inspection 
Training 

Municipal Storm 
Water 

Regulations 
Training

1/3/2007
Planning, B&S, 

Public Works 
Staff 

10

 
 The City provided educational materials to residents through mail, City's website and public 
events. The City also provided training session to all Public Works and Building and Safety staff 
on the implementation of proper best management practices for pollution prevention at municipal 
facilities and field programs.   
 
 
C-5.7   Environmental Performance Report 
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes on: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports are completed each year by the City from inspection 
forms for each inventoried municipal fixed facility, field program, and drainage facility.   
 
The followings are copies of the EPRs for the municipal activities and fixed facilities: 
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C-5.8   Municipal Activities Program Modifications  
 
There are no anticipated program modifications that will be made and no anticipated changes in 
the LIP during the next reporting period.   
 
 C-5.A  ATTACHMENT 1 
 
During the Third Term Permit period, the City of Aliso Viejo has continued to implement a 
number of municipal BMP programs that were first indentified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
 
C-5.A.1 Litter Control 
The City has developed and implemented a total of 12 programs and activities to support the 
Litter Control Program.  
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes
Litter Ordinance 
Public Trash Receptacles 
Clean-Up Programs 
Special/Bulky Item Pickups 
Others 
 
Please refer to the Description Summary on Municipal Activities for Litter Control in 
Attachment 3.  
 
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected during the reporting period is as follows: 
 

Weight in Tons
38,517
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C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
No changes were made to the drainage facility and/or infrastructure maintenance during FY 
2006-07. The City also had no dry weather diversion during FY 2006-07.  
 
Drainage Facility Inventory: 
 
Type Unit of Measurement
Total Length of Channel/Pipe Cleaned (ft) 1250
[B]Total Number of Catch Basins in City (#) 624
Total Number of Catch Basins Inspected (#) 624
[A]Total Number of Catch Basins Cleaned in City (#) 624
[P]Percentage of Catch Basins Cleaned (%) 100
Total Volume of Material/Debris Removed (0.63 tons per cubic 
yards of material) 61
Method of Material/Debris Removal/Vacuum Truck 
Hand Crews 100
Others 
 
Status of BMP Implementation 
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Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance Staff 
- Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Conduct intermittent 
inspections 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
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basins at least annually - 
Plug inlet during 
cleaning 
Source and Treatment 
Control - Clean catch 
basins at least annually - 
Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Clean at 
pipeline gradient 
changes 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Other 

 
 

 
 

 
 

 

Treatment Control - 
Clean dissipaters as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer 
(if available) 

Number Implemented Type of Analysis 

Aliso 
Creek 

0    

Laguna 
Coastal 
Streams 

0    

 
 
C-5.A.4 Catch Basin Stenciling  
 
Homeowner Associations and Industrial Facilities installed/re-stenciled a total of 20 catch basins 
on private streets during this reporting period. The following Tables illustrate catch basin 
stenciling efforts at the City of Aliso Viejo: 
 
Stenciling Inventory 
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Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-stenciled this 
reporting period 

624 3%
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Stenciling Method: 
 

Type of Application(s) Used % Used
Spray Paint No
Curb Markers No
Heat Application 100%
Adhesives No
Others 
 
 
Phrase Used Yes/No
Spray Paint 
No Dumping Drains to Ocean 
 
 
Organizations performed the stenciling 
 
Volunteer/ Other Organization Number of Catch Basins They Re-

Stenciled During the Reporting Period 
Homeowner Associations 13
Industrial Facilities 7
 
 
C-5.A.5 Street Sweeping            
                                                                                                                                                                                    
The City through a Contractor provides street sweeping on a biweekly basis. No new street 
sweeping equipments were purchased by the City during FY 2006-07. 
  
The City and contractor consider pollutant removal effectiveness prior to the purchase of 
equipment or establishment of a new contract as illustrated in the following table. 
 
Equipment Evaluation Considered - Yes/No
Manufacturer Specifications 
Technical Documents 
Other 
 
The City issues and/or renews sweeper contracts by reviewing manufacturer specifications, 
technical document and literature on the efficiency of the sweeping process provided by the 
manufactures and other sources.      
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The types of street sweepers, amount of trash collected, and frequency of sweeping are listed in 
the following tables: 
 
Type of Street Sweeper Number of Each Type of Sweeper
Brush 2
Vacuum 2
Brush assisted 0
Regenerative Air 0
Other 0
 
 
Total Weight Collected 
for Fiscal year (tons) 

Total Street Miles
Swept (Miles)

82 4,320
 
How is the % determined? Determined Yes/No
Estimates 
Studies 
Others 
 
 
Question Yes/No How Often By What Means
Parking restrictions for street 
sweeping?  posted for sweeping days  enforcement

Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

 Weekly Inspection/Records

Are streets inspected for sweeper 
effectiveness?  Monthly Visual

 
 
 
C-5.A.6 Household Hazardous Waste Collection  
 
 
Waste Collection Events: 
 
Question Yes/No How Many Times Per Year
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days?  4
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The City initiated the following programs and events during FY 2004-05 and continued during 
FY 2006-07: 

• Small Electronics Recycling Program – Receptacles were placed at City Hall and the 
Aliso Viejo Library for the collection and recycling of used batteries and small electronic 
devices such; as calculators, cell phones, computers, PDAs, and hand-held game units.  A 
press release regarding the collection boxes was posted on the City’s website and through 
E-News. 

• Ink Jet and cell phone mail back program. 
• Household batteries mail back program.  The City utilizes “The Big Green Box”, placed 

in the lobby at City Hall and at the Library to make it convenient for  residents to recycle 
their household batteries. 

• Electronic Waste Collection Events – The City hosted Electronic Waste Collection 
Events on September 9, 2006; November 4, 2006; January 20, 2007; and April 28, 2007.  
Approximately 103 tons of electronics was collected for recycling.  Educational materials 
were disseminated on the effects of improper electronic disposal on the environment and 
the locations of County household hazardous waste drop off facilities. 

   
 
Household waste collected in FY 2006-07  
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Category – Type of Waste Amount of Waste 
Collected (Pounds)

Flammable & Poison - Flammable Solid/Liquid 0
Flammable & Poison - Bulked Flammable Liquids 0
Flammable & Poison - Oil-Based Paint 0
Flammable & Poison - Poison (Excl aerosols) 0
Flammable & Poison - Reactive & Explosive 0
Acid - Inorganic Acid 0
Acid - Organic Acid 0
Base - Inorganic Acid 0
Base - Organic Acid 0
Oxidizer - Neutral Oxidizer 0
Oxidizer - Organic Peroxides 0
Oxidizer - Oxidizing Acid 0
Oxidizer - Oxidizing Base 0
PCB Containing - PCB Containing Paint 0
PCB Containing - Other PCB Waste 0
Aerosol - Corrosive Aerosols 0
Aerosol - Flammable Aerosols 0
Aerosol - Poison Aerosols 0
Reclaimable - Antifreeze 105
Reclaimable - Car Batteries 156
Reclaimable - Fluorescent Bulbs 0
Reclaimable - Latex Paint 0
Reclaimable - Motor Oil/Oil Products 340
Reclaimable - Oil Filters 0
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Reclaimable - Mercury (Metallic) 0
Other - Medical Waste 0
Other - Household Batteries 500
Other - Other 28233
Asbestos 0
 
Used Oil Grant 
Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Gran Ends 
on

Have you 
quantified the 
amount of oil 

collected as part 
of the grant?

Motor 
Oil/Oil 

Products 
Collected

Oil Filters Collected

 
 7/1/2006 7/30/2007  17672 21320

 
 
 
C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
No changes were made to the IPM during FY 2006-07.  
 
A.   Fertilizer Management 
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Question Yes/No Specify (if needed)
Did city personnel apply fertilizers in your jurisdiction?  

 
Did a contractor apply fertilizers in your jurisdiction?  

 
Did city personnel determine which type of fertilizer to use?  

 
Did a contractor determine which type of fertilizer to use?  

 
Did city personnel determine the fertilizer application rates?  

 
Did a contractor determine the fertilizer application rates?  

 
Did city personnel determine the timing of fertilizer applications?  

 
Did a contractor determine the timing of fertilizer applications?  

 
Did city personnel determine the application methods of 
fertilizers? 

 
 

Did a contractor determine the application methods of fertilizers?  
 

Did a city personnel store the fertilizers?  
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Did a contractor store the fertilizers?  

 
Are slow-release fertilizers utilized within your jurisdiction?  

 
Are fertilizer applications based on results from soil analysis? (if 
yes, specify) 

 
 

Do you calibrate the spreader used to apply the fertilizer? (if yes, 
specify) 

 
 

Contractor is 
responsible

If Yes, How is calibration done? (Please specify)  
 

Did you or your contractor have any large spills of fertilizers in 
your jurisdiction in the last year? (If yes, explain the 
circumstances and steps taken to mitigate the situation). 

 
 

How do you typically clean up small spills of fertilizers? (Please 
specify) 

 
 

By sweeping 
fertilizers off the 

hardscape area and 
placing it  back into 

the fertilizer 
container

Last reporting year, how many acres of land were treated with 
fertilizers? (Please specify) 

 
 6 acres

 
Quantities of Fertilizers 
 
Brand Name Nitrogen Phosphorus Potassium Total Amount Applied (lbs)
Nitra King 22 3 9 850
Lebanon Pro-Scape 
Fertilizer 32 3 9 834

 
 
B. Pesticide Management 
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Question Yes/No Specify (if needed)
Do you monitor for pests?  
Do you utilize presence/absence?  
Do you utilize visual counts?  
Do you utilize symptoms/signs?  
Do you utilize others? (Please specify)  
Do you monitor Vertebrates: Gophers?  
Do you monitor Vertebrates: Rabbits?  
Do you monitor Vertebrates: Ground squirrels?  
Do you monitor Vertebrates: Others? (Specify)  
Do you monitor Insects/Mites: Ants?  
Do you monitor Insects/Mites: Aphids?  
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Do you monitor Insects/Mites: Whiteflies?  
Do you monitor Insects/Mites: Spider mites?  
Do you monitor Insects/Mites: Psyllids?  
Do you monitor Insects/Mites: Others? (Specify)  
Do you monitor Weeds: Grasses?  
Do you monitor Weeds: Broadleaf?  
Do you monitor Diseases: Leaf?  
Do you monitor Diseases: Root?  
Do you monitor Diseases: Whole Plant?  
Do you monitor Diseases: Other? (Specify)  
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids?  

Do you identify pests from books/magazines?  
Do you identify pests from Ag. Commissioner?  
Do you identify pests from UC Cooperative 
Extension?  

Do you identify pests from Internet?  
Do you identify pests from Pest Control 
Advisor?  

Do you identify pests from Own Experience?  
Do you identify pests from Others? (Specify)  
Did city personnel apply insecticides/miticides in 
your jurisdiction?  

Did a contractor apply insecticides/miticides in 
your jurisdiction?  

Did city personnel apply herbicides in your 
jurisdiction?  

Did a contractor apply herbicides in your 
jurisdiction?  Spot treatment (Round-up)

Did city personnel apply fungicides in your 
jurisdiction?  

Did a contractor apply fungicides in your 
jurisdiction?  

Did city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction?  

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction?  

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

 

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

 

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in  
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pesticide safety? 
Do you calibrate the equipment used for the 
application of pesticides?  Contractor

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 
Contractor calibrates equipment for 

each application

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 
Test on a small area, estimated 

coverage, spray/spreader calibration

Do you have written procedures in place to deal 
with pesticide spills?  Spill Response Plan

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

 

Do you typically clean up small spills of 
pesticides by Containing/Absorbing?  If in liquid form

Do you typically clean up small spills of 
pesticides by Sweeping?  If in granular form

Do you typically clean up small spills of 
pesticides by Washing?  

With the left over pesticide from an application, 
do you store for the next job?  

Contractor takes pesticide back to 
their storage unit in San Juan 

Capistrano
With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

 

With the left over pesticide from an application, 
do you ... (Please specify).  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

 
Contractor's Maintenance Yard (San 

Juan Capistrano)

The location where you clean vehicles used to 
transport pesticides is at your own facility.  

The location where you clean vehicles used to 
transport pesticides is at a commercial facility.  

The location where you clean vehicles used to 
transport pesticides is at the application site.  

The location where you clean vehicles used to  Contractor's Maintenance Yard (San 
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transport pesticides is ... (Please specify). Juan Capistrano)
When pesticides land of-target (i.e. on sidewalks 
and streets), you sweep/blow.  

Contain and then either sweep or 
absorb

When pesticides land of-target (i.e. on sidewalks 
and streets), you wash.  Absorb with dry material

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing.  

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify).  None

How many acres of insecticides/miticides were 
applied?  

No insecticides/miticides were 
applied during FY2005-06

How many acres of herbicides were applied?  Only spot treatments of Round-up
How many acres of fungicides were applied? 

 
No fungicides were applied during 

FY2005-06
How many acres of molluscides (i.e. snail baits) 
were applied?  

No molluscides were applied during 
FY2005-06

 
 
Quantities of pesticides 
 
     Category of 

Pesticide 
Brand Name EPA Registration 

Number 
% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

 
Round-Up 

524-475 41 4 gallo
ns 

    
 

 
 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
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Question Yes/No Specify (if needed) 
Does your jurisdiction have a written Integrated Pest Management 
(IPM) policy?  

Do you regularly monitor for pests?  
Do you keep records of pest occurrences or actions taken to correct 
a problem?  

When pesticides are used, do you primarily use those with the 
signal word "Caution"  
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Did you complete the IPM Positive Points Survey sent to you in 
April 2005?  

An alternative to pesticides was used: Weeds - Hand 
weeding/hoeing  

An alternative to pesticides was used: Weeds - Mulch for 
suppression  

An alternative to pesticides was used: Weeds - Fabric for 
suppression  

An alternative to pesticides was used: Weeds - Adjust mowing 
height  

An alternative to pesticides was used: Weeds - Improve drainage 
(wet areas)  

An alternative to pesticides was used: Weeds - Flaming  
An alternative to pesticides was used: Weeds - Landscape design  
An alternative to pesticides was used: Weeds - Other (Please 
specify)  

An alternative to pesticides was used: Diseases - Irrigation  
An alternative to pesticides was used: Diseases - Plant selection  
An alternative to pesticides was used: Diseases - Pruning  
An alternative to pesticides was used: Diseases - Fertilization  
An alternative to pesticides was used: Diseases - Landscape design  
An alternative to pesticides was used: Diseases - Other (Please 
specify)  

An alternative to pesticides was used: Insects - Biological control  
An alternative to pesticides was used: Insects - Plant selection  
An alternative to pesticides was used: Insects - Pruning  
An alternative to pesticides was used: Insects - Physical Removal  
An alternative to pesticides was used: Insects - Landscape Design  
An alternative to pesticides was used: Insects - Other (Please 
specify)  

Do you have a designated IPM contact for your jurisdiction?  If so, 
please specify the name and number.  Moy Yahya

DAMP Appendix C-5 
 

 

0032169



 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION C-6 
 
 
 

PUBLIC EDUCATION 
 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
 

0032170
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C-6.0 Public Education 
 
C-6.1 Introduction  
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City of Aliso Viejo recognizes that when a community has a clear idea of where the 
pollution comes from, how it directly affects them and what they can do to prevent those 
effects, the community will be more willing to support and participate in the pollution 
prevention program. The City also recognizes that the Third Term Permits set a high 
expectation for the performance of the public education component of the stormwater 
program. 
 
C-6.2 Countywide Public Education Program 
 
The City has, and continues to support, a strong countywide public education program as 
described in Section 6 of the 2003 DAMP. This program provides the common message 
and theme for the overall program, coordinates that message with neighboring counties to 
ensure that media overflow messages are compatible and provides combined media 
buying power that is difficult to achieved by this City and the other Permittees 
individually.  
 
C-6.3 City Public Education Focus 
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following tasks:  
 
The City distributed and made the following educational materials available to its 
residents, homeowner associations, landscape companies, schools, and construction 
companies:   
 
Brochures and manuals: 

• The Ocean Begins at Your Front Door 
• Do You Know Where The Water in Your Storm Drain Goes? 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
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• Help Prevent Ocean Pollution: Household Tips 
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• Help Prevent Ocean Pollution: Maintenance Practices for Your Business 
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous 

Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South 

County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Help Prevent Ocean Pollution: Tips for Mobile Detailing 
• Homeowners’ Guide for Fertilizing your Lawn and Garden 
• Proper Lawn and Garden Water Management – A Homeowners’ Guide 
• Urban Runoff – Every Citizen’s Responsibility 
• Large Venue – Best Management Practices and Recycling Plans for Large Events 
• Water Quality Guidelines for Permitted Lot and Pool Drains 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Construction Runoff Guidance Manual 
• Photos Showing Proper Best Management Practices (hand outs) 
• Project Pollution Prevention magnets 

 
Posters: 

• BMP Poster for Food/Restaurant Industry 
• BMP Poster for Auto Repair Industry  

 
 
Employee Training and Outreach: 
 
The following employee training and outreach materials were made available to City staff 
during FY 2006-07: 
 
 
Training/Workshops 

• Stormwater monthly updates 
• Pollution prevention training sessions 
• Schedules for available seminars or workshops 

 
Educational Materials     

• Construction Runoff Guidance Manual 
• Photos Showing Proper Best Management Practices (hand outs) 
• Help Protect Water Quality - Tips for Disposing of Household Hazardous Waste 
• Help Protect Water Quality - Tips for Maintaining Your Car 
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• Help Protect Water Quality - Tips for Pet Care  
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• Help Protect Water Quality - Tips to Prevent Urban Runoff 
• Help Protect Water Quality - Tips for Your Yard  
• Spring into Cleaning! Tips for Using and Disposing of Hazardous Household 

Materials 
• What's summer without the beach?  
• By Reducing Urban Runoff At Home, You Can Protect Water Quality 

 
Outreach to Construction Site Contractors/Developers  
 
The following education and public outreach materials were provided with the permit 
application package and made available to construction contractors, developers, 
inspectors and site supervisors during FY 2006-07: 
 

• Guidance for Preliminary Water Quality Management Plan 
• BMP fact sheets 
• Construction Runoff Guidance Manual 
• Photos of proper BMPs for construction sites  

 
City staff also provided workshops on BMPs for water pollution prevention and dust 
control at construction sites.  
 
Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison 
mechanisms for outreach purposes. The following public education and outreach 
materials were made available to industrial site owners, manager and operators during FY 
2006-07: 
 

• Photos Showing Proper Best Management Practices (hand outs) 
• Help Protect Water Quality - Tips for Disposing of Household Hazardous Waste 
• Help Protect Water Quality - Tips for Maintaining Your Car 
• Help Protect Water Quality - Tips for Pet Care 
• Help Protect Water Quality - Tips to Prevent Urban Runoff 
• Help Protect Water Quality - Tips for Your Yard     

 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes. The following public education and outreach 
materials were made available to commercial site owners, manager and operators during 
FY 2006-07: 
 

• Photos Showing Proper Best Management Practices (hand outs) 
• Help Protect Water Quality - Tips for Disposing of Household Hazardous Waste 
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• Help Protect Water Quality - Tips for Maintaining Your Car 
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• Help Protect Water Quality - Tips for Pet Care 
• Help Protect Water Quality - Tips to Prevent Urban Runoff 
• Help Protect Water Quality - Tips for Your Yard 
• What's summer without the beach?  

 
Additionally, City staff performed the following tasks: 
 

• Provided information about BMPs and regulations with business licenses or 
permits 

• Mailed or delivered brochures 
• Distributed information and educated owners and operators during inspections 
• Conducted seminars or workshops   

 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
 
The following outreach activities were provided by City staff to the general public 
including homeowner associations, residential communities, the general public, schools, 
and Soka University during FY 2006-07: 
 

• Posted information about urban runoff and stormwater pollution prevention on the 
City’s website. 

• Published and distributed newsletter articles about urban runoff and stormwater 
pollution issues in the City’s local newspaper. 

• Hosted Environmental Care Booth at community/school events 
• Promoted and participated in clean-up events such as the Annual Inner Coastal & 

Watershed Cleanup Day. 
• Presented information to community or social groups. 
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• Provided information via mail to residents.  
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City staff also provided the following educational materials to the residents and 
homeowner associations:     
 

• Construction Runoff Guidance Manual 
• Photos Showing Proper Best Management Practices (hand outs) 
• Help Protect Water Quality - Tips for Disposing of Household Hazardous Waste 
• Help Protect Water Quality - Tips for Maintaining Your Car 
• Help Protect Water Quality - Tips for Pet Care 
• Help Protect Water Quality - Tips to Prevent Urban Runoff 
• Help Protect Water Quality - Tips for Your Yard 
• Spring into Cleaning! Tips for Using and Disposing of Hazardous Household 

Materials 
• What's summer without the beach? 
• By Reducing Urban Runoff At Home, You Can Protect Water Quality 

 
The following initiatives targeted schools: 

• Provided stormwater educational materials and give-away to schools or school 
districts. 

• Provide stormwater pollution prevention presentation to schools in the classroom. 
• Provide stormwater pollution prevention information at school outreach events. 
• Used the Enviroscape model to teach students the effects of urban & stormwater 

runoff on the environment. 
 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following outreach activities were achieved with Quasi-Governmental 
Agencies/Districts during the reporting year: 
 

• Formed partnerships with agencies to help distribute information through means 
such as billing inserts 

• Formed partnerships with agencies to conduct joint outreach and educational 
programs 

• Formed partnerships with agencies to produce joint outreach materials 
• Formed partnerships with agencies with a common message    

 
 
C-6.4  Public Participation 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
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No opinion survey was conducted during FY 2006-07. However, the general public 
indicated their appreciation to the knowledge they gain from the educational materials 
distributed during public events. Please refer to Public Education and Outreach Program, 
Attachment 4.  
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C-6.5 Program Effectiveness Assessment 
 
Through its own public education effort, the City of Aliso Viejo made a total of 5,500 
impressions during FY 2006-07. 
 
 
C-6.6 Public Education Modifications 
 
The City continued the implementation of a Citywide Curbside Green Waste Recycling 
Program (3 can system), a 100% Commercial Material Recovery Facility Program, 
household hazardous waste events, bulky item pick-up, and neighborhood clean-up 
events.  Appropriate educational and outreach materials have been developed, made 
available at the City Hall, distributed to residents and published on the City's website.  
  
No revisions were made on the City's LIP during FY 2006-07.   
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SECTION C-7, New Development/Redevelopment 

C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction 
 
One of the important responsibilities of the City of Aiso Viejo is to provide a framework for 
decision making for the planning and permitting of new development and redevelopment within 
the City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997, the County, prior to the incorporation of the City of Aliso Viejo certified to the San 
Diego Regional Board that it was implementing the new development and redevelopment water 
quality requirements developed with the Principal Permittee and other Permittees as Appendix G 
of the 1993 DAMP. Since that time all new development and redevelopment in the City has 
occurred in conformance with Appendix G resulting in BMPs being implemented for water 
quality improvement in many projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see 2003 DAMP, Section 7).    
 
 
C-7.2  Organization Structure 
 
The responsible City staff for overseeing, implementing, and enforcing the new development and 
redevelopment program element was identified in an Organization Chart (Figure A-7-1) of the  
City’s Local Implementation Plan (LIP). 
 
In FY 2006-07, there were no changes the City’s organization chart.  
 
C-7.3 General Plan Assessment and Amendment 
 
The City did not identify any General Plan elements that needed to be revised during FY 2006-
07. 
 
C-7.4 Environmental Review Process 
 
As described in the City’s LIP, the City utilizes a customized CEQA checklist for the project 
environmental review process.   
 
The City did not identify any needed revision to the CEQA checklist during FY 2006-07. 
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C-7.5 Development Project Review, Approval and Permitting Process 
 
C-7.5.1 Conditions of Approval 
 
The City did not identify any needed revisions to its standard conditions of approval during FY 
2006-07. 
  
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
Utilizing the County's Models, the City developed guidelines for preliminary Water Quality 
Management Plan (WQMP) reviews.  The guidelines were made available as part of the City's 
permit application for new development/redevelopment projects.       
 
During this reporting period the City received Preliminary and Final WQMPs with SWPPPs for 
review and approval as noted in the following table:   
 
Revision Reviewed Approved
Preliminary WQMP 10 10
Final WQMP 8 8

 
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 

 
1. Lack of long term protocols financial support for the operation and maintenance of 

structural BMPs. 
2. Identifying  the appropriate BMPs for the pollutants of concern. 
3. Completely and accurately describing what activities will be conducted on site, where 

materials will be received and stored, and type of wastes that will be generated. 
  
New Development/Redevelopment Inventory 
 
Watershed – Field Name Value
Aliso Creek - Industrial Development (acres) 0
Aliso Creek - Commercial Development (acres) 30
Aliso Creek - Residential Development (acres) 43
Aliso Creek - Development (acres) 73
Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N1. 
Owner, Tenant, Occupant Education 8

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N2. 
Activity Restrictions 7

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N3. 8
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Common Area Landscape 
Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N4. 
BMP Maintenance 8

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N5. 
Title 22 CCR Compliance 8

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N6. 
Local Water Quality Permit 8

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N7. 
Spill Contingency Plan 8

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N8. 
Underground Storage Plan 0

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N9. 
Hazardous Materials Disclosure 1

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N10. 
Uniform Fire Code 8

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N11. 
Common Area Litter Control 8

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N12. 
Employee Training 6

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N13. 
Loading Dock Good Housekeeping 4

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N14. 
Common Area Catch Basin Inspection 8

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N15. 
Street Sweeping Private Streets & Parking Lots 8

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N17. 
Retail Gasoline Outlets 0

Aliso Creek - Applicable Routine Structural Source Control BMPs - Storm 
Drain System Stenciling/Signage 8

Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor 
Material Storage Area 3

Aliso Creek - Applicable Routine Structural Source Control BMPs - Trash 
Storage Areas 7

Aliso Creek - Applicable Routine Structural Source Control BMPs - Efficient 
Irrigation Systems & Landscape Design 6

Aliso Creek - Applicable Routine Structural Source Control BMPs - Protect 
Slopes & Channels 4

Aliso Creek - Applicable Routine Structural Source Control BMPs - Loading 
Dock Areas 2

Aliso Creek - Applicable Routine Structural Source Control BMPs - 
Maintenance Bays 1

Aliso Creek - Applicable Routine Structural Source Control BMPs - Vehicle 
Wash Areas 1

Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor 
Process Areas 1

Aliso Creek - Applicable Routine Structural Source Control BMPs - 1
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Equipment Wash Areas 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Fueling 
Area 0

Aliso Creek - Applicable Routine Structural Source Control BMPs - Hillside 
Landscaping 1

Aliso Creek - Applicable Routine Structural Source Control BMPs - Wash 
Water Controls for Food Prep Areas 3

Aliso Creek - Applicable Routine Structural Source Control BMPs - 
Community Car Wash Racks 0

Aliso Creek - Selected Treatment Control BMPs - Biofilters 2
Aliso Creek - Selected Treatment Control BMPs - Detention Basins 0
Aliso Creek - Selected Treatment Control BMPs - Infiltration Basins 2
Aliso Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands 1
Aliso Creek - Selected Treatment Control BMPs - Filtration 4
Aliso Creek - Selected Treatment Control BMPs - Hydrodynamics Separation 
Systems 3

Aliso Creek - Selected Treatment Control BMPs - Regional or Watershed 
BMPs 0

Aliso Creek - Site Design BMPs 5
Laguna Coastal Streams - Industrial Development (acres) 0
Laguna Coastal Streams - Commercial Development (acres) 0
Laguna Coastal Streams - Residential Development (acres) 0
Laguna Coastal Streams - Development (acres) 0
Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N1. Owner, Tenant, Occupant Education 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N2. Activity Restrictions 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N3. Common Area Landscape 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N4. BMP Maintenance 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N5. Title 22 CCR Compliance 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N6. Local Water Quality Permit 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N7. Spill Contingency Plan 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N8. Underground Storage Plan 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N9. Hazardous Materials Disclosure 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N10. Uniform Fire Code 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N11. Common Area Litter Control 0
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Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N12. Employee Training 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N13. Loading Dock Good Housekeeping 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N14. Common Area Catch Basin Inspection 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N15. Street Sweeping Private Streets & Parking Lots 0

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N17. Retail Gasoline Outlets 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Storm Drain System Stenciling/Signage 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Outdoor Material Storage Area 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Trash Storage Areas 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Efficient Irrigation Systems & Landscape Design 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Protect Slopes & Channels 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Loading Dock Areas 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Maintenance Bays 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Vehicle Wash Areas 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Outdoor Process Areas 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Equipment Wash Areas 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Fueling Area 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Hillside Landscaping 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Wash Water Controls for Food Prep Areas 0

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Community Car Wash Racks 0

Laguna Coastal Streams - Selected Treatment Control BMPs - Biofilters 0
Laguna Coastal Streams - Selected Treatment Control BMPs - Detention 
Basins 0

Laguna Coastal Streams - Selected Treatment Control BMPs - Infiltration 
Basins 0

Laguna Coastal Streams - Selected Treatment Control BMPs - Wet Ponds or 
Wetlands 0

Laguna Coastal Streams - Selected Treatment Control BMPs - Filtration 0
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Laguna Coastal Streams - Selected Treatment Control BMPs - Hydrodynamics 
Separation Systems 0

Laguna Coastal Streams - Selected Treatment Control BMPs - Regional or 
Watershed BMPs 0

Laguna Coastal Streams - Site Design BMPs 0
 
New Development/Redevelopment Inventory – Watershed 
 
Watershed – Field Name Value
Aliso Creek - # of New Development Projects 8
Aliso Creek - # of Re-Development Projects 0
Aliso Creek - # of  WQMPs Approved 8
Laguna Coastal Streams - # of New Development Projects 0
Laguna Coastal Streams - # of Re-Development Projects 0
Laguna Coastal Streams - # of  WQMPs Approved 0
 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand the minimum 
requirements for water pollution prevention at all construction sites, the City has used the 
following mechanisms: 
 

• Plan checks 
• WQMP and SWPPP review and approval 
• Statements on building/grading permit application 
• Standard notes and specifications 
• Water Quality Permit requirements 

 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities, the City has used the following 
mechanism(s): 
 
The City utilizes the following mechanisms to ensure that all applicants are aware of NOI 
submittal and SWPPP preparation. 

• Guidelines for Preliminary Project Water Quality Management Plan 
• Plan checks 
• Review of WQMP 
• SWPPP with WDID and NOI as required by the Statewide General Construction Permit 
• Statements on building/grading permit application 
• Standard notes and specifications  
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C-7.6 Water Quality Management Plan (WQMP) Preparation 
   
The City did not identify any need for revising its WQMP requirements during FY 2006-07. 
 
 
C-7.7 Post Construction BMP Inspection and Verification (LIP Section X.X) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 
 

This Reporting Period Cumulative 
 
 
Verification 
Method 

No. of 
WQMPs 
Verified

No. of 
WQMPs 

Satisfactorily 
Implemented

No. of WQMPs Not 
Satisfactorily 
Implemented 

No. of 
WQMPs 
Verified

Inspection/Surveys 8 8 0 8
Self Certification 0 0 0 0
Other 0 0 0 0

 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
Type of Enforcement Action Number
verbal warnings 10
letter of non-compliances 0
written notice of violations 0
follow-up inspections 10
admin. fines 0
 
In verifying Project WQMPs for BMP implementation and ongoing operations and maintenance, 
the City found that the three most common deficiencies warranting enforcement actions were: 
 

1. Lack of resources for operation and maintenance activities. 
2. Unqualified personnel conducting operations and maintenance activities. 
3. Lack of preparation in having erosion control measures implemented prior to the rainy 

season. 
 
C-7.8 Training and Outreach 
 
On September 20, 2006, City authorized inspectors attended an in-house training on the proper 
BMPs to utilize during active construction and for post construction. 
 
On October 23, 2006, City Stormwater Program Manager and Authorized Inspectors attended the 
San Diego Regional Board Construction Site Inspection Training.   
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On January 3, 2007, City staff provided an in-house training session for Building & Safety and 
Public Works, and Planning Departments. The training was focused on the selection and 
implementation of proper BMPs for new and redevelopment projects. The training also included 
procedures for permit application and review of WQMP and SWPPP documents.  
 
City staff having implementation responsibility related to new development and redevelopment 
received the following training during this reporting period. 
 
Title of Workshop or 
Training Module 

Training 
Sponsored or 

Conducted 
By

Date of 
Training

Attendee Name Attendee Department

BMPs for pollution 
prevention 

City of Aliso 
Viejo

9/20/2006  Moy Yahya, 
Weldon Smith, 

Charlie Holstein

Public Works, 
Planning, Building & 

Safety
Construction Site 
Inspection 

SDRWQCB 10/23/2006 Moy Yahya, 
Weldon Smith, 

Charlie Holstien

Public Works

Stormwater Program 
Training 

City of Aliso 
Viejo

1/3/2007 10 employees 
attended this 

training

Building and 
Safety/Public Works

 
Additionally, the City has conducted special education or outreach activities for developers, 
engineers/architects, and construction/general contractors to promote awareness of stormwater 
quality issues and requirements.  The education or outreach activities conducted and the number 
of attendees or number distributed are shown in the table below. 
 

Name or Title – Education/Outreach 
Activity Number of Attendees Number of Education 

Materials Distributed
Water Quality/Public Events 25 100

 
 
C-7.9 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
developed and distributed new Guidelines for Preliminary Water Quality Management Plans.  A 
copy of these Guidelines has been added as an attachment to the LIP.      
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C-8.0 Construction  
 
C-8.1 Introduction 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be selected and implemented by construction site owners, developers, contractors, 
subcontractors, municipalities, and other responsible parties, in order to protect water 
quality from discharges from construction site activities.  
 
C-8.1.1 Overall Program Management 
 
Through the submittal of an Organization chart, the City identified the Department 
responsible for the implementation of this stormwater program element.   
 
There were no changes made to the organization chart during FY 2006-07.    
 
C-8.2    Inventory of Construction Sites 
 
The City has developed a watershed based inventory of the active construction sites 
within the City’s jurisdiction.  Summaries of the construction inventory are provided 
below.   
 
 Watershed Summary 
 

Watershed Private 
Projects 

Public Projects 
for Santa Ana 

Region

Public Projects 
for San Diego 

Region

Total for all 
categories for 

current reporting 
year

Aliso Creek 87 0 0 87
Laguna Coastal 
Streams 10 0 0 10

 
There was an increase in the construction site inventory in FY 2006-07 compared to the 
previous reporting year as there were more construction sites that required water quality 
permits  
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory with 
prioritization is included as an Attachment 5 to this report. 
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C-8.3 Prioritization of Construction Sites 
 
The City of Aliso Viejo prioritized the construction sites as high, medium or low based 
on their respective threat to water quality.  Summaries of the prioritizations are provided 
below.   
 
Jurisdictional Summary 
 
Construction Site Prioritizations Total Public Project 

Sites
Total Private Project 

Sites
- Mandatory high priority sites 0 8
- Sites subject to General Construction 
Permit 0 8

- Sites with a high potential for or history 
of non-stormwater discharges 0 0

- Site tributary to and within 500 feet of 
an ASBS 0 0

- Tributary to 303(d) water body where 
site generates the pollutant 0 0

- Sites within, directly adjacent to or 
discharging directly to an ESA 0 0

Number of mandatory high priority sites 0 8
Number of medium priority sites 0 0
Number of low priority sites 0 89
Total Number of Sites 0 97
 
 
Watershed Summary 
 
Watershed Number of 

High Priority 
Sites

Number of 
Medium 

Priority Sites

Number of Low 
Priority Sites 

Total 
Number 
of Sites

Aliso Creek 8 0 79 87
Laguna Coastal Streams 0 0 10 10
 
There were no significant changes in the prioritization inventory during FY 2006-07.   
 
 
C-8.4    BMP Fact Sheets for Construction Projects 
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BMP fact sheets have been developed and included as a part of the City’s Construction 
Program.  The fact sheets include a description of specific BMPs for common 
construction activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.  The activity based Construction 
fact sheets that were developed are fact sheets from the 2003 edition of the California 
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Stormwater Quality Association Stormwater Best Management Practice Handbook-
Construction and are included as an attachment to the City’s LIP. 
 
There were no changes made in FY 2006-07 to the BMP Fact Sheets.   
 
 
C-8.5    Documentation Requirements 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
City has found no construction projects that represent a threat to human or environmental 
health and no reports were made to the Regional Boards of construction projects posing a 
threat to human or environmental health. 
  
 
Watershed Summary 
 
Watershed Number of Reports

Made to the Board
Aliso Creek 0
Laguna Coastal Streams 0

 
 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
City has found no public agency construction projects that represent a threat to human or 
environmental health and no reports were made to the Regional Boards of construction 
projects posing a threat to human or environmental health. 
 
Watershed Summary 
 
Watershed Number of Reports

Made to the Board
Aliso Creek 0
Laguna Coastal Streams 0

 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements 
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The City of Aliso Viejo inspected the construction sites at the frequency determined by 
the priority ranking assigned to each facility as identified in the LIP.  The inspections 
generally include a review of BMP implementation through the erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices, 
and evidence of past or present unauthorized non-stormwater discharges.   
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The City of Aliso Viejo inspects all construction sites at the frequencies stated in the 
table below from the City’s LIP.    
 

Construction Site Priority Rainy Season  
(October 1-April 30)

Dry Season  
(May 1 – September 30)

HIGH Once per week As needed
MEDIUM Twice during the season As needed
LOW Twice during the season As needed
 
Note: The City has an option of a monthly inspection for high priority site that the 
County certifies in a written statement to the SDRWQCB all of the following (certified 
statements may be submitted to the San Diego Regional Board at any time for one or 
more sites): 

• City has record of construction site’s Waste Discharge Identification Number 
(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; 

• City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP);  

• City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and  

• City finds that the SWPPP is being properly implemented on site. 
 
 
The number of inspections completed during the current reporting year is presented 
below.   
 
Jurisdictional Summary 
 

Facility Category Number of Sites Inspected During the  Reporting 
Period

 High Medium Low
Private Projects 8 0 89
Public Projects-Santa Ana Region 0 0 0
Public Projects-San Diego Region 0 0 0

Total  8 89

 
There was a decrease in the number of compliant in FY 2006-07 compared to the 
previous reporting year due to more frequent City site inspections and communication 
with the site superintendent, contractor and or owner.  
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The number of non-compliant sites identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
 
 
Watershed Summary 
 
Watershed Number of Construction 

Sites Out of Compliance
Number of Re-inspections
 Due to Non-Compliance

Aliso Creek 22 22
Laguna Coastal Streams 4 4

 
 
 
Enforcement 
 
The City of Aliso Viejo’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s Stromwater Management Ordinance No 
2003-054 and the countywide accompanying Enforcement Consistency Guide (DAMP 
Section 4.0).  The enforcement mechanisms available are summarized in this section and 
detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances such as 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during this reporting period.   
 
Watershed Summary 
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Administrative Remedies Criminal 
Remedies

Watershed # 
Educational 

Letters 

#  Notice of 
Noncompliance

# Administrative 
Compliance 

Orders

# of Cease 
& Desist  

Orders 

Misdemeanor, 
Infraction

Aliso 
Creek 0 22 7 0 0

Laguna 
Coastal 
Streams 

0 4 0 0 0
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C-8.7    Training and Outreach 
 
Training 
 
The City of Aliso Viejo conducted and/or participated in Principal Permittee sponsored 
training to assist responsible municipal staff in understanding the Construction Program.  
The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
 
Department Department 

Subcategory Training Module Training 
Dates 

Number of 
Attendees

Public Works Storm Water Construction BMPs 
and Inspection 10/23/2006 3

 
Training Conducted by City Attended by City Personnel 
 
Department Department 

Subcategory Training Module Training 
Dates 

Number 
of 

Attendees
Public Works and 
Building/Safe Stormwater Construction Site 

Inspection 9/20/2006 3

Public Works and 
Building/Safe Stormwater Construction Site 

Inspection 1/3/2007 10

Public Works and 
Building/Safe Stormwater Construction Site 

Inspection 3/30/2006 6

Public Works and 
Building/Safe Stormwater Construction Site 

Inspection 6/05/2007 8

 
 
As indicated above the City of Aliso Viejo conducted/participated in 5 training sessions 
during the current reporting year.  These training sessions reached a total of 10 municipal 
staff.   
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Title of 
workshop or 
Training 

Date 
Attended 

Sponsoring 
Organizations

Staff 
Participated in 

Presentation
Name Department

Low Impact 
Development 
Workshop 

6/28/2007 
6/29/2007 

State Water 
Board  

Moy 
Yahya 

Public 
Works

Dust 
Control/Water 
Quality 

3/6/2007 South Coast 
AQMD  

A total of 
25 

attendees 

Public 
Works/Cont

ractors
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C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Aliso Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
City staff made no program modifications or changes to the LIP section in FY 2006-07.  
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C-9.0 Existing Development 
 
C-9.1 Introduction 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  

Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 

 
C-9.2  Industrial Program 
 
C-9.2.1    Organization Chart 
 
The City identified the Department responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
There were no changes made to the organization chart during FY 2006-07.     
 
C-9.2.2    Inventory  
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional Summary 
 
Total Number of Industrial 
Facilities 
 

Number of Industrial 
Facilities - Without General 

Industrial Permits

Number of Industrial 
Facilities With General 

Industrial Permits
43 41 2

 
There are two high priority industrial facilities within the City of Aliso Viejo, both have General 
Industrial Permits. 
 
Watershed Summary  
 
Watershed Number of Industrial Facilities in Watershed 
Aliso Creek 43
Laguna Coastal Streams 0
 
No changes were made the industrial inventory during FY 2006-07.  
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The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The inventory includes relevant information on 
ownership, SIC and/or NAICS codes, General Industrial Permit WDID# (if any), size, location, 
etc. The updated inventory is included in Attachment 7 to this report. 
 
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
 

Industrial Facility Prioritizations Total Number 
of Facilities

Mandatory high priority facilities 3
- Facilities subject to General Industrial Permit 3
- Section 313 Title III Sara 0
- Facilities with a high potential for or history of non-stormwater 
discharges 0

- Facilities tributary to and within 500 feet of ASBS 0
- Tributary to 303(d) water body where site generates the pollutant 0
- Facilities within, directly adjacent to or discharging directly to an 
ESA 0

- Number of mandatory high priority facilities 2
- Number of "other" high priority facilities 0
- Number of medium priority facilities 1
- Number of low priority facilities 40
Total Number Of Facilities 43

 
Based on the results of a site inspection, one low priority industrial site was moved to medium 
priority in FY 2006-07.   
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Watershed Summary – Industrial Facility Prioritizations  
 

 
Watershed 

Number of 
high priority 

facilities 

Number of 
medium 
priority 

facilities 

Number 
of low 

priority 
facilities 

Total 
Number 

of 
Facilities

Aliso Creek 2 1 40 43
Laguna Coastal Streams 0 0 0 0

Total Number of facilities 2 1 40 43
 
Based on the results of a site inspection, one low priority industrial site was moved to medium 
priority in FY 2006-07.    
 
The industrial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual PEA Report submittal (see Section C-
9.2.2).   
 
C-9.2.4    Monitoring   <San Diego Region Permittees only> 
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 
Total Number of Industrial 
Facilities  

Number of Facilities that Conducted Water Quality 
Monitoring During the Reporting Period

2 2
 
No changes in this section for FY 2006-07.  
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 
There were no changes made to the BMP Fact Sheets during FY 2006-07.    
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C-9.2.6    Inspections 
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The City inspects the high priority industrial sites annually and the medium and low priority sites 
as needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).    
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 
 

Number of Facilities Inspected During the  Reporting PeriodTotal Number of 
Facilities High Med Low

43 2 1 0
 
All high and medium priority sites were inspected during FY 2006-07.    
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
 
Watershed Number of Facilities Out 

of Compliance
Number of Re-inspections
 Due to Non-Compliance

Aliso Creek 0 0
Laguna Coastal Streams 0 0

 
 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections, the City’s authorized inspectors determine the level 
of BMP implementation and also assess the effectiveness of the implemented BMPs.  For each of 
the facility's areas of activity, the inspector observes whether BMPs are in place and effective.  
The inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.   
 
Based on the results of the inspections conducted, a summary of the status of the BMP 
implementation is provided in the following table. 
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Watershed Summary 
 

Watershed 
# Facilities with 

BMPs Fully 
Implemented

# Facilities with 
BMPs Partially 

Implemented

# Facilities With 
No BMPs 

Aliso Creek 43 0 0
Laguna Coastal Streams 0 0 0

 
All required BMPs for water pollution prevention were implemented and in operation at the 
industrial sites within the City's boundaries.   
 
 
C-9.2.8    Enforcement   
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances such as prosecution.   
As provided for in the Enforcement Consistency Guide, when selecting enforcement options, the 
City’s Inspectors ensure that violations of a similar nature are subjected to similar types of 
enforcement remedies.  Nonetheless, more severe enforcement options may be selected when a 
violator has either a history of noncompliance or has failed to take good faith actions to eliminate 
continuing violations or to meet a previously imposed compliance schedule. 
 
Watershed Summary 
 

Administrative Remedies Criminal 
Remedies 

Watershed # 
Educational 

Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 

Orders 

# of Cease & 
Desist  
Orders 

Misdemean
or, 

Infraction 
Aliso Creek 0 0 0 0 0 
Laguna Coastal 
Streams 0 0 0 0 0 

 
 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
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Watershed Summary 
 
Watershed Number of Reports Made to the Board
Aliso Creek 0
Laguna Coastal Streams 0

 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9.  
 
C-9.3 Commercial Program 
 
C-9.3.1    Organization Chart 
 
The City identified the Department responsible for the implementation of this stormwater 
program element as illustrated in the organization chart in the Local Implementation Plan.   
 
There were no changes made to the organization chart during FY 2006-07.  
 
C-9.3.2    Inventory  
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided in the following table.   
 
Jurisdictional and Watershed Summary 
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Commercial Site/Source 
Total 

Number 
of Sites 

Aliso Creek - Automobile mechanical repair, maintenance, fueling, or 
cleaning 14

Aliso Creek - Airplane mechanical repair, maintenance, fueling, or cleaning 1
Aliso Creek - Boat mechanical repair, maintenance, fueling, or cleaning 3
Aliso Creek - Equipment repair, maintenance, fueling, or cleaning 1
Aliso Creek - Automobile and other vehicle body repair or painting 3
Aliso Creek - Mobile automobile/other vehicle washing 3
Aliso Creek - Automobile (or other vehicle) parking lots and storage 
facilities 1

Aliso Creek - Retail or wholesale fueling 5
Aliso Creek - Pest control services 0
Aliso Creek - Eating or drinking establishments  77
Aliso Creek - Mobile carpet, drape or furniture cleaning 1
Aliso Creek - Cement mixing or cutting 1
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Aliso Creek - Mobile high pressure or steam cleaning 0
Aliso Creek - Masonry 0
Aliso Creek - Painting and coating 3
Aliso Creek - Botanical or zoological gardens and exhibits 0
Aliso Creek - Landscaping (and hardscape installations) 0
Aliso Creek - Nurseries and greenhouses 2
Aliso Creek - Golf courses, parks and other recreational areas/facilities 4
Aliso Creek - Cemeteries 0
Aliso Creek - Pool and fountain cleaning 0
Aliso Creek - Marinas 0
Aliso Creek - Port-a-Potty servicing 0
Aliso Creek - Other sites determined to be significant contributors 0
Aliso Creek - Sites tributary to 303(d) water body for pollutant generated on 
site 0

Aliso Creek - Sites within/directly adjacent or discharging directly to ESA 0
Aliso Creek - Site tributary to and within 500 feet of ASBS 0
Laguna Coastal Streams - Automobile mechanical repair, maintenance, 
fueling, or cleaning 0

Laguna Coastal Streams - Airplane mechanical repair, maintenance, fueling, 
or cleaning 0

Laguna Coastal Streams - Boat mechanical repair, maintenance, fueling, or 
cleaning 0

Laguna Coastal Streams - Equipment repair, maintenance, fueling, or 
cleaning 0

Laguna Coastal Streams - Automobile and other vehicle body repair or 
painting 0

Laguna Coastal Streams - Mobile automobile/other vehicle washing 0
Laguna Coastal Streams - Automobile (or other vehicle) parking lots and 
storage facilities 0

Laguna Coastal Streams - Retail or wholesale fueling 0
Laguna Coastal Streams - Pest control services 0
Laguna Coastal Streams - Eating or drinking establishments  0
Laguna Coastal Streams - Mobile carpet, drape or furniture cleaning 0
Laguna Coastal Streams - Cement mixing or cutting 0
Laguna Coastal Streams - Mobile high pressure or steam cleaning 0
Laguna Coastal Streams - Masonry 0
Laguna Coastal Streams - Painting and coating 0
Laguna Coastal Streams - Botanical or zoological gardens and exhibits 0
Laguna Coastal Streams - Landscaping (and hardscape installations) 0
Laguna Coastal Streams - Nurseries and greenhouses 0
Laguna Coastal Streams - Golf courses, parks and other recreational 
areas/facilities 0

Laguna Coastal Streams – Cemeteries 0
Laguna Coastal Streams - Pool and fountain cleaning 0
Laguna Coastal Streams – Marinas 0
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Laguna Coastal Streams - Port-a-Potty servicing 0
Laguna Coastal Streams - Other sites determined to be significant 
contributors 0

Laguna Coastal Streams - Sites tributary to 303(d) water body for pollutant 
generated on site 0

Laguna Coastal Streams - Sites within/directly adjacent or discharging 
directly to ESA 0

Laguna Coastal Streams - Site tributary to and within 500 feet of ASBS 0
Total for all categories  119

 
Based on site investigations, the City's commercial facility inventory was updated in FY 2006-07 
to reflect the accurate number for each category.  See Attachment 9 for an updated list of the 
commercial facilities.  
 
This inventory is updated on an ongoing basis and provided to the Regional Boards as a part of 
the Annual PEA Report submittal.  The inventory includes relevant information on ownership, 
size, location, etc.   
 
 
C-9.3.3    Prioritizations 
 
The City maintains an inventory of high threat commercial sites. A summary of the facilities by 
watershed is provided below.  
 
Jurisdictional and Watershed Summary 
 

Commercial Facility 
Prioritizations 

Number of 
high priority 

facilities 

Number of 
medium 
priority 

facilities 

Number of 
low 

priority 
facilities 

Total 
Number of 

Facilities

Aliso Creek 77 27 15 119
Laguna Coastal Streams 0 0 0 0

Total Number of facilities 77 27 15 119
 
Based on site investigations, the City's commercial facility prioritization was updated in FY 
2006-07 to reflect the accurate number for each category.  See Attachment 9 for an updated list 
of the commercial facilities 
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
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C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 
There were no changes made to the BMP Fact Sheets during FY 2006-07.  
 
C-9.3.5    Inspections 
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
 
High priority commercial sites are inspected on an as needed basis.  The number of inspections 
completed during the current reporting year for each type of high priority commercial site is 
presented in the following table.   
 
Jurisdictional Summary 
 

Orange County Stormwater Program                                                                                   C-9- 
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Commercial Site/Source 
Number of 

Sites/Source
s Inspected

Total Number 
Since Third 

Permit Adoption
Automobile mechanical repair, maintenance, fueling, 
or cleaning 6 30

Airplane mechanical repair, maintenance, fueling, or 
cleaning 0 0

Boat mechanical repair, maintenance, fueling, or 
cleaning 0 0

Equipment repair, maintenance, fueling, or cleaning 0 0
Automobile and other vehicle body repair or painting 1 2
Mobile automobile or other vehicle washing 0 3
Automobile (or other vehicle) parking lots and 
storage facilities 0 0

Retail or wholesale fueling 5 15
Pest control services 0 0
Eating or drinking establishments  77 385
Mobile carpet, drape or furniture cleaning 0 1
Cement mixing or cutting 0 0
Masonry 0 0
Painting and coating 0 3
Botanical or zoological gardens and exhibits 0 0
Landscaping 0 0
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Nurseries and greenhouses 0 6
Golf courses, parks and other recreational 
areas/facilities 0 4

Cemeteries 0 0
Pool and fountain cleaning 0 0
Marinas 0 0
Port-a-Potty servicing 0 0
Total for all categories for current reporting year 89 449

 
 
The number of non-compliant facilities identified during these inspections is presented in the 
following table along with information on follow-up inspections and enforcement actions 
conducted.  
 
Number of Facilities Out of 
Compliance 

Number of Re-inspections Due to Non-
Compliance

8 8
 
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections, the City’s authorized inspectors determine the level of 
BMP implementation and also assess the effectiveness of the implemented BMPs.  For each of 
the facility's areas of activity, the inspector observes whether BMPs are in place and effective.  
The inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 

BMPs Fully 
Implemented

# Facilities with 
BMPs Partially 

Implemented

# Facilities 
With 

No BMPs 
Aliso Creek 119 0 0
Laguna Coastal Streams 0 0 0

 
Number of none-compliance facilities decreased as a result of inspections and the distribution of 
educational materials.    
 
 
C-9.3.7    Enforcement  
 

Orange County Stormwater Program                                                                                   C-9- 
DAMP Appendix C-9

The City’s authorized inspectors undertake enforcement activities according to the City’s 
adopted City’s Water Quality Ordinance (No. 2003-054) and the countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
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Water pollution enforcement may be handled administratively or in more serious instances such 
as prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Authorized Inspectors ensure that violations of a similar nature 
are subjected to similar types of enforcement remedies.  
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
Watershed Summary 
 

Administrative Remedies Criminal 
Remedies Watershed # Educational 

Letters 
# Notice of 

Noncompliance 
# Administrative 

Compliance Orders 
# of Cease & 

Desist  Orders 
Misdemeano
r, Infraction 

Aliso Creek 0 8 2 0 0 
Laguna 
Coastal 
Streams 

0 0 0 0 0 

 
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
 
Watershed Number of Reports Made to the Board
Aliso Creek 0
Laguna Coastal Streams 0

 
C-9.3.9    Training and Outreach 
 
 
Training 
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The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  The training conducted during the reporting period is 
summarized below. 
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Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
 
Training Modules and Training 
Dates 

Department Department 
Subcategory 

Number of 
Attendees 

No training during FY 2006-07    
Total  

 
 
Training Conducted by City for City Personnel 
 
Department / 
Department Subcategory Training Module Training 

Dates 
Number of 
Attendees

Public Works - Flood control 
maintenance NA  

Public Works - Stormwater 
program 

Program 
Coordinator/Inspections 2/6/2007 8

Utilities - Wastewater 
pretreatment NA  

Utilities - Water conservation NA  

Total 8

 
As indicated above, the City conducted one training session during the current reporting year.  
This training session reached a total of eight municipal staff.   
 
Other training opportunities that the City participated in include the following:  
 

Title of 
workshop or 
Training 

Date  Sponsoring 
Organizations

Staff 
Participated 

by 
Providing a 

Presentation

Name Dept.

Stromwater 
Program - 
Inspection 

1/3/2007 
Charles 
Abbott 

Associates
 

Moy Yahya  
Donise McDonald 

Weldon Smith, 
Charlie Holstien 

Public 
Works

 
 
Outreach 
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The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
mailings, holding workshops, development and distribution of brochures, posters, fact sheets, 
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posting information on the City’s webpage, and making educational materials available at the 
City Hall Counter.   A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number 
Distributed

Distribution Method(s) and 
Location(s) 

Restaurant BMPs Posters 60 City Hall
Food Facility BMPs Brochures 75 City Hall

BMPs for Business Handout 175 Hand delivered at Business 
Expo

BMPs for Commercial Facilities Brochure 60 Provided at City Hall and 
at inspections

A Guide for Food Facilities 25
Total number of outreach materials 
distributed during the current reporting 
year 

395

 
There were no relevant differences between the current and previous reporting years.   
 
Website 
 
The City’s Environmental Care webpage was updated to include GovPopulus and information on 
Water Quality Management Plans for Home Owner Associations, Storm Water Pollution 
Prevention, Green Waste Recycling, and Used Oil Recycling.  
 
Jurisdictional Summary – Workshops 
 

Workshop Title Subject Date Target Audience Number of 
attendees

None 
 
Please refer to the Public Education and Outreach Program, Attachment 4.    
 
C-9.4 Residential Program 
 
C-9.4.1 Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the organization chart during FY 2006-07.    
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C-9.4.2    Inventory  
 
The City of Aliso Viejo has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
 
No changes were made to the existing watershed-based developmental map in FY 2006-07.     
 
A summary of the City of Aliso Viejo’s current residential inventory is provided in the table 
below.  
 

Watershed 
 

Total Residential 
Land Use Area 

(Sq. miles)

Total Residential Land Use Area  
Adjacent or Discharging 

Directly to an ESA (Sq. miles)

Tributary to 
303(d) Listed 

Watershed
Aliso Creek 4 4 1
Laguna Coastal 
Streams 2 0 0

Total 6 4 1
 
 
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
 
There were no changes made to the BMP Fact Sheets during FY 2006-07.   
 
C-9.4.4    Enhanced Implementation 
 
As mentioned above, about 4 acres of were identified for enhanced implementation. The steps 
taken by the City to minimize the impact of these residential areas to surrounding ESAs are 
outlined in the LIP.  The table below summarizes the activities that were accomplished during 
the current reporting year.  
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Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 
 

Watershed ESA Residential Activity of 
Concern Identified BMP Status of BMP 

Implementation

Aliso Creek 4 sq. 
miles 

Pet Care/Waste, 
Irrigation Runoff

Pet Waste 
Collection Bag 

Distribution, 
Irrigation BMPs

Active

Laguna 
Coastal 
Streams 

0 Pet Care/Waste, 
Irrigation  Runoff  

Pet Waste 
Collection Bag 

Distribution, 
Irrigation BMPs

Active

 
 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program and  provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g. 
commercial business, resident, etc.) as a part of the ID/IC PEA report.   Based on the ID/IC PEA 
report, 16 pollution complaints/incidents were associated with residential areas during the current 
reporting year.  The following table provides a breakdown of the water pollution 
complaints/incidents received associated with residential activities 
 
Watershed Summary 
 

Watershed 
Auto 

Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 

Care 

Disposal 
of Pet 

Wastes 

Disposal 
of Green 

Waste 

Household 
Hazardous 

Waste 

Aliso 
Creek 0 0 0 12 0 0 0 

Laguna 
Coastal 
Streams 

0 0 0 4 0 0 0 
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C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 0 12 0 0 0 
Laguna 
Coastal 
Streams 

0 4 0 0 0 

 
 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and distribution 
of brochures, posters, fact sheets, and posting information on the City’s webpage.    
 
A summary of the outreach efforts made during the current reporting year is provided below. 
 
 
Jurisdictional Summary – Printed Materials 
 
Category Automotive 

Repair and 
Maintenance 

Home and 
Garden 
Care 

Disposal of 
Pet Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of Mailings 30 750 600 2500 100 3980 

Public Service 
Announcements 
(PSAs) 

0 10 10 4 0 24 

Utility Bill Inserts 0 0 0 0 0 0 
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Number of distributed educational materials increases in FY 2006-07 compared to previous 
reporting year.    
 
Website 
 
City of Aliso Viejo Website (cityofalisoviejo.com) contains educational materials and Q and A 
through the environmental care and GovPopulus links. The website provides links to the San 
Diego Regional Water Board and the County of Orange watershed websites. 
 
  
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.    
 
 
C-9.5 CIA/HOA Program 
 
C-9.5.1    Organization Chart 
 
The City identified the Department responsible for the implementation of this stormwater 
program element as indicated in the organization chart in the Local Implementation Plan.   
 
There were no changes made to the organization chart during FY 2006-07.    
 
C-9.5.2    Inventory  
 
There were a total of 101 homeowner associations and commercial property management firms 
within the City of Aliso Viejo in FY 2006-07.  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of the 
Annual Progress Report submittal.  The updated inventory is included in Attachment 4. 
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A summary of the City of Aliso Viejo’s current CIA/HOA inventory is provided in the following 
table.  

 
As indicated in the table above, CIA/HOA areas were identified that discharge directly to ESAs.  
Enhanced implementation as outlined in the City of Aliso Viejo’s LIP was conducted in these 
areas.  A summary of these efforts is provided in Section C-9.5.4.  
 
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement. The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
There were no changes in either the Organization Chart or BMP Fact Sheets during FY 2006-07.  
 
 
C-9.5.4    Enhanced Implementation 
 
As mentioned above, CIA/HOA areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these CIA/HOA areas to surrounding ESAs are 
outlined in the LIP.  The table below summarizes the activities identified in the LIP that were 
accomplished during the current reporting year for each impacted ESA.  
 
Watershed Summary - Summary of BMPs Implemented in CIA/HOA Areas Adjacent or 
Discharging Directly to the ESA Located in each Watershed 
 
Watershed ESA CIA/HOA Activity 

of Concern Identified BMP Status of BMP 
Implementation

Aliso Creek Pet Care/Waste, 
Irrigation Runoff

Pet Waste Collection 
Bag Distribution, 
Irrigation BMPs

Active

Laguna 
Coastal 
Streams 

Pet Care/Waste, 
Irrigation  Runoff

Pet Waste Collection 
Bag Distribution, 
Irrigation BMPs

Active
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Watershed 
Total Residential Land 

Use Area 
(Sq. miles)

Total Residential Land Use Area 
Adjacent or Discharging Directly 

to an ESA
(Sq. miles)

Aliso Creek 4 4
Laguna Coastal Streams 2 0
Total 6 4
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C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.     
 
The City conducted the following enforcement actions directly against CIA/HOAs within its 
jurisdiction: 
 
Watershed Summary 
 

Administrative Remedies 
Criminal 

Remedies 
Watershed 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 

Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 42 42 24 0 0 
Laguna 
Coastal 
Streams 

0 0 0 0 0 

 
C-9.5.6    Outreach and Training 
 
 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the CIA/HOA 
program.  The City encourages the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high threat  activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.  This outreach has 
included efforts such as mailings, holding workshops, development and distribution of 
brochures, posters, fact sheets, posting information on the City’s webpage.   A summary of the 
outreach efforts made during the current reporting year is provided in the following table. 
 
Jurisdictional Summary - Printed Materials  

Category 
Automotive 
Repair and 

Maintenance 

Home 
and 

Garden 
Care 

Disposal 
of Pet 

Wastes 

Household 
Hazardous 

Waste 

Water 
Conservation Total 

Number of Mailings 30 750 600 2500 100 3980 
Public Service 
Announcements 
(PSAs) 

0 0 10 0 0 10 

Utility Bill Inserts 0 0 0 0 0 0 
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Number of distributed educational materials increased in FY 2006-07. Please refer to the Public 
Education and Outreach Program, Attachment 4.   
 
Website 
 
Please refer to the Public Education and Outreach Program, Attachment 4.    
 
Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.    
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the CIA/HOA components of the Existing 
Development Program.  The training conducted during the reporting period is summarized 
below. 
 
Jurisdictional Summary 
 

Department Department 
Subcategory

Training 
Module

 

Training 
Dates 

Number of 
Attendees

Public Works Environmental/Public 
Works/Building and 

Safety

Storm Drain 
System 1/3/2007 8

Total 8
 
As indicated above the City of Aliso Viejo conducted one training session during the current 
reporting year.  The training session reached a total of 8 municipal staff.   
 
Jurisdictional Summary – Workshops 
 
Workshop Title Subject Date Target 

Audience 
Number of 
attendees 

None     
 
Please refer to the Public Education and Outreach Program and HOA WQMP Programs.   
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C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the Existing Development section of the City’s 
LIP include the following: 
 
There are no anticipated program modifications for the next reporting year.  
 
N/A  
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction 
 
Since illegal discharges and illicit connections can be a significant source of pollutants 
from the municipal storm drain system, the City’s LIP includes a comprehensive program 
for detecting, responding to, investigating and eliminating these types of 
discharges/connections in an efficient and timely manner.   In order to ensure that the 
program is efficient and effective, the City has instituted regular documentation 
procedures for their water pollution complaint and spill response activities.   
 
 
C-10.2 Illegal Discharges 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified the Department 
responsible for the implementation of this stormwater program element as indicated in 
the City’s Local Implementation Pan.   
 
There were no changes made to the organization chart during FY 2006-07.     
 
 
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Water Quality Ordinance Number 2004-054 which identifies many of 
the duties of the Authorized Inspector as the responsibility of the Stormwater Program 
Manager and/or the Environmental Coordinator and those persons directed by them and 
under their instruction and supervision who are assigned to investigate compliance with, 
detect violations of, and take actions pursuant to the Ordinance. 
 
A list of the City of Aliso Viejo’s Authorized Inspectors and the relevant contact 
information is provided below:   
 
Jurisdictional Summary 
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Name Title Dept. E-mail Address Phone Number 
Moy Yahya Environmental 

Coordinator 
Public Works moyyahya@cityofalisoviejo.com 949.273.0272 

Weldon Smith Inspector Public Works wsmith@cityofalisoviejo.com 949.425.2530 

Charlie Holstein Senior Inspector Public Works NA 949.425.2530 

Norm Meyer Senior Inspector Public Works NA 949.425.2530 
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The City is not contracting with the Orange County Flood Control District in relationship 
to Water Quality Ordinance enforcement.     
 
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current 
and/or potential sources of illegal discharges and illicit connections including the 
following: 
 

• Municipal Activities (Section A-5) – field inspectors and facility managers assist 
in the identification of illegal discharges and illicit connections during their daily 
activities. 

 
• Public Education (Section A-6) – various inspectors assist with the distribution of 

public education materials that provide phone numbers and encourage the 
reporting of spills. 

 
• New Development/Significant Re-Development Program (Section A-7) – assists 

with the identification of new development and/or significant development post 
construction controls that are either not functioning adequately or are not being 
maintained, resulting in an on going or threatened discharge to the storm drain 
system. 

 
• Construction Activities (Section A-8) - assists with the identification of illegal 

discharges from construction sites. 
 

• Existing Development Programs (Section A-9) – assists with the identification of 
actual or threatened illegal discharges from industrial, commercial and residential 
areas. 

 
• Water Quality Monitoring Program (Section A-11) – assists with the 

identification of problem areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the city 
inspectors is included in the table below in Section C-10.2.4.  
 
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City obtains information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated 
as quickly as possible.   
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The city has established phone numbers to receive water pollution complaints and 
incident information.  These numbers are as follows: 
 

During Business Hours After Business Hours 
(949) 425-2500 (949) 279-4385 

  
 
The City advertises the contact numbers using the following procedures:  
 

• Information on phone numbers relating to water pollution complaints and incident 
information is listed in the public education materials and at the City's website.     

 
• In addition to the established City phone numbers, the City also advertises the 

Countywide 24 hour bilingual water pollution complaint hotline (714) 567-6363 
and website complaint form at (www.ocwatersheds.com) through the distribution 
of the countywide public education materials and coordinates with the County 
when complaints are received. 

 
A summary of the sources of the water pollution complaints that the City received during 
the reporting period is provided below. 
 
Jurisdictional Summary 
  

Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints 
or Incidents 

Reported

Incidents Reported to Regional 
Board as Presenting a Threat to 

Human or Environmental Health

City Staff (Municipal, Construction, etc.) 11 1
Other Agencies (County, Regional 
Boards) 1 0

Water Pollution Hotline 0 0
Public (calls, e-mail) 24 0
Businesses 1 0
Other 0 0
Total Number of Reports 37 1
 
 
The number of water pollution complaints/incidents received increased from the previous 
reporting year.   
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C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist 
them when responding to and investigating water pollution complaints.  The response 
procedures generally include record keeping, notifications and response requests, 
response activities, investigations, clean-up activities, reporting and 
education/enforcement.  To assist the authorized inspectors in implementing the 
procedures, a series of forms and guidance materials were developed. 
 
There were no changes to forms or guidance materials during FY 2006-07.   
 
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Aliso Viejo’s ID/IC Program, the City’s Authorized Inspectors 
receive notifications and respond to a variety of water pollution complaints and incidents.  
The tables below provide information regarding water pollution incidents that have been 
reported and responded to within the City of Aliso Viejo’s jurisdiction.   
 
Jurisdictional Summary  
 
Type of Incident Number of Incidents Reported
Notification 0
Complaint 36
Response Request 0
Referral to OCFCD or other agency 1
Total Number of Incidents 37
 
 
 
Watershed Summary 
 

Number of Each Type of Incident Reported 
Watershed Notification Complaint Response 

Request Referral

Aliso Creek 0 30 0 1
Laguna Coastal Streams 0 6 0 0
 
The number of water pollution complaints/incidents increased in FY 2006-07 due to 
increased in inspection frequencies and public awareness.    
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Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per 
incident (i.e.: if a complaint was received by city staff but referred to the County of 
Orange for inspection and follow up, the incident was reported in the Referral category 
only).   
 
For the purposes of the reporting, the following definitions were used: 
 
Notification - An incident that is reported to the City that does not require any follow up 
such as an investigation or an enforcement letter.  This would include any incidents 
where the material did not enter the storm drain system and was in the process of being 
cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as 
soon as possible.  This would include complaints where the discharge is alleged to have 
already occurred but is not posing an immediate threat to human health or the 
environment.  Examples of this may include: oil that has leaked from a vehicle parked on 
the street and soaked up into the asphalt or a past discharge from a residence or facility. 
 
Response Request – Is an incident that requires an immediate investigation or response 
due to the potential release or impact on human health or the environment. 
 
Referral to another agency – The City referred the complaint to another agency such as 
an   Orange County Flood Control District (OCFCD) Authorized Inspector for 
investigation and follow up. 
 
Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
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During the reporting period, the breakdown of the types of materials that were involved 
in the water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
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Type of Materials Number of Complaints/Incidents 
Hydrocarbons 1
Inorganic Compounds 0
Metals 0
Nutrients 0
Organic Compounds 0
Discharge Exceptions 0
Pathogens and Coliforms 0
Wastewater 0
Pesticides 0
Sediment 0
Trash and Debris 30
Miscellaneous 6
Total Number of Incidents 37
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Watershed Summary 
 

Type of Material Involved Watershed 

Inorganic Paint Petroleum 
Product Sewage Misc

. Unidentified

Aliso Creek 0 0 1 0 24 6
Laguna Coastal 
Streams 0 0 0 0 6 0

 
 
The number of water pollution complaints/incidents increased in FY 2006-07 due to 
increased in inspection frequencies and public awareness.     
 
Sediment-laden runoff and excess irrigation water received the majority of the 
complaints.  There were no complaints regarding pathogens/coliforms, pesticides, or 
metals as those are "invisible" to the eye.  The City has enacted a proactive public 
education and outreach program to address all of the materials that have potential to 
cause nonpoint source pollution.      
 
All water pollution complaints are investigated and, when necessary, reported to the San 
Diego Regional Water Quality Control Board. The reports consist of a verbal notification 
followed by a written report. 
 
During the reporting period one incident was reported to the Regional Board. 
 
 
C-10.2.7 Enforcement Summary  
 
The City of Aliso Viejo’s Authorized Inspectors undertake enforcement activities 
according to the City’s adopted City’s Water Quality Ordinance No. 2003-054 and the 
countywide accompanying Enforcement Consistency Guide (DAMP Section 4.0).  
 
Water pollution enforcement may be handled administratively or in more serious 
instances such as prosecution.   As provided for in the Enforcement Consistency Guide, 
when selecting enforcement options, the City’s Authorized Inspectors ensure that 
violations of a similar nature receive the appropriate similar type of enforcement remedy.  
Nonetheless, more severe enforcement options may be selected when a violator has either 
a history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
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Jurisdictional Summary 
  
Type of Enforcement Total 

Educational Letter (EL) 0

Administrative Enforcement 37

Notice of Noncompliance (NON) 0

Administrative Compliance Order (ACO) 0

Cease and Desist Order(CDO) 0

Criminal Enforcement 0

Misdemeanor (Mis) 0

Infraction (Inf) 0

Issuance of Citation (IOC) 6

Other: (Specify) 0

 
 Number of non compliance incidents decrease which resulted in a decrease in the 
number of citations issued in FY 2006-07 compared to prior reporting periods.   
 
Watershed Summary  
 

Administrative Remedies Criminal 
Remedies 

Watershed Educational 
Letters 

Notice of 
Noncompliance 

 Administrative 
Compliance Orders 

Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction, 

Citation 
Aliso Creek 0 31 0 0 7 
Laguna 
Coastal 
Streams 

0 6 0 0 0 
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C-10.2.8 Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of Aliso Viejo 
that are either pending, underway or that have been settled during the reporting period is 
provided below. If the responsible party is a repeat offender it is indicated below.   
 

Watershed Pollutant of 
Concern 

Nature of 
Violation 

Status of 
Judgment 

or 
Settlement 

Nature of 
Judgment 

or 
Settlement 

Business 

Repeat 
Offender or 

Egregious 
Act 

Explain 

Aliso 
Creek Sediments Illegal 

discharge  Enforced  Citation Construction 
Site ¨No 

Water for 
flushing 
fire lines 

and 
hydrants 

Laguna 
Coastal 
Streams 

None    ¨ ¨  

 
 The number of water pollution incidents decreased in FY 2006-07 due to the increase in 
water quality inspection, enforcement, and public awareness.     
 
 
C-10.3 Illicit Connections 
 
The City of Aliso Viejo developed a drainage facility inspection and documentation 
program to identify and eliminate illicit connections to the storm drain system.  Illicit 
connections to the City’s storm drain system are prohibited.  
 
No illicit connections were found during FY 2006-07.  
 
 
C-10.4 Source Investigations 
 
In response to notifications from the County of Orange, The City conducted source 
Investigations to determine the source of elevated levels of nutrients in the runoff at 
J01P28, J01P27, J01P33 and J02P05 storm drains.  City staff found no illegal discharge 
of pollutants and determined that landscape fertilizers are most likely the source of these 
nutrients. The City is currently working with the Aliso Viejo Community Association and 
Landscape Companies to implement proper BMPs for fertilized application at common 
areas and parks.  
 
 
C-10.5  Training and Outreach 
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The education and training of the City of Aliso Viejo’s Authorized Inspectors is key in 
the successful implementation of the program especially since they are in the public eye 
when conducting extensive investigation efforts and proceeding with enforcement 
actions.   
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C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and 
trained is by having them attend the Authorized Inspectors Committee.  During the 
reporting period the City’s Authorized Inspectors attended 2 of the committee meetings 
that were held.    
 
The City also trained its inspectors by having them attend both Permittee sponsored 
training as well as other regional training and workshop opportunities.  The Permittee 
sponsored training sessions are conducted in order to present the various training modules 
that have been developed by the Permittees (see DAMP Appendix B). 
 
The workshops, training and/or other educational activities that have been attended by the 
City’s Authorized Inspectors during FY 2006-07 are listed below.  
 
Permittee Sponsored Training - Jurisdictional Summary  
 
Training Conducted by County Attended by City Personnel 
 
Training Module 
and Training Dates Department Department 

Subcategory Number of Attendees

None 
 
 
Other Training Attended by City Personnel 
 

Department Department 
Subcategory Training Module Training 

Dates 

Number 
of 

Attendees

Public Works Environmental Inspection 6/13/2007 5

 
As indicated above, the City of Aliso Viejo conducted/participated in <enter total number 
of training sessions from table above> Permittee sponsored training sessions during the 
current reporting year.  These training sessions reached a total of 5 municipal staff.   
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Other Regional training or workshop opportunities that the City participated in include 
the following:   
 
Title of Training or Workshop 
  
Title of 
Training or 
Workshop 

Subject Date 
Attended

Sponsoring 
Organization Name Department

Integrated 
Pest 
Management 

BMP 
evaluation 6/17/2007

UC Extension 
and County of 

Orange
Moy Yahya Public Works

 
 
C-10.5.2 Outreach 
 
As a part of the response activities, City’s Authorized Inspectors provide outreach 
materials to businesses and residents who may have been identified as a responsible party 
for an illegal discharges or illicit connection.  This outreach can occur while the inspector 
is on sight during an inspection or with a follow up letter after an inspection has been 
completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, 
toxic materials and other household wastes.  The materials that specifically address these 
issues include:  
 
Photos Showing Proper Best Management Practices (hand outs) 

• Help Protect Water Quality - Tips for Disposing of Household Hazardous Waste 
• Help Protect Water Quality - Tips for Maintaining Your Car 
• Help Protect Water Quality - Tips for Pet Care 
• Help Protect Water Quality - Tips to Prevent Urban Runoff 
• Help Protect Water Quality - Tips for Your Yard  
• Water Quality Guidelines for Permitted Lot and Pool Drains 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
  

 
A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary  
 
Outreach Material Description Number Distributed
Oceans begins at Front Door 140
Waste Oil Collection Centers  140
Total Number Distributed  280
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C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Aliso Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
There are no program modifications that are expected to occur within the next reporting 
year.   
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction 
 
The countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.   
 
C-11.1.1 City of Aliso Viejo Water Quality Monitoring Efforts 
 
The City continued the implementation the Hot Spot Elimination Plan by performing site 
investigations, source tracking and water quality monitoring on the storm drain systems 
with water quality issues. The plan includes the following activities:  

 
• Site investigations indicated that the possible sources of the pollutants were 

fertilizer application at public parks, commercial and residential areas. 
 
• City staff contacted the responsible parties and mandated BMPs to protect the 

discharge of pollutants into the storm drain. 
 
     • HOAs and Landscape companies are currently evaluating new methods for 
fertilizer application to minimize the impact of fertilizers on Stormwater quality. 
 
In addition to the monitoring conducted by the County, the City of Aliso Viejo performed 
supplemental water quality monitoring activities. The City's objective was to identify and 
eliminate sources that may be contributing to significantly elevated levels of indicator 
bacteria above baseline conditions in the watershed.  Once identified, sources of 
significantly elevated levels of indicator bacteria will be eliminated or reduced using an 
appropriate combination of best management practices that may include: 
 

• Public education, general or targeted 
• Good housekeeping practices 
• Regularly scheduled maintenance 
• Code enforcement inspections 
• Design standards 
• Discharge prohibitions 
• Other appropriate measures   
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results are presented in the Aliso Creek 13225 Directive Annual Data Report submitted 
under separate cover to the SDRWQCB on November 15th. 
  
The SDRWQCB revised the Directive to also require an Annual Report from the 
Permittees each year. This year’s Annual Report will cover the period of October 2005 to 
September 2006 and will be submitted under separate cover to the SDRWQCB.  In lieu 
of submitting the full Annual Report on November 15th, the Permittees will submit 
watershed action plans (WAPs) and a “high priority drain” table listing the activities the 
Permittees are undertaking to curtail fecal coliform indicator bacteria.  Then in January, 
the Permittees will submit an Annual Report containing (1) program assessments and (2) 
status reports on high-priority storm drains.  The status reports include causes of 
impairment and subsequent management activities implemented within the reporting 
period in the high priority areas and the planned activities for the next reporting period 
based upon monitoring data. 
  
The annual report schedule was revised by SDRWQCB staff because monitoring data 
from the Aliso Creek Monitoring Program is not complete prior to the end of the 
reporting period.  
 
 
C-11.2 Water Quality Monitoring Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Aliso Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
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Signed Certified Statement

I certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based on
my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.

owler, P.E.
Director of Public Works & Engineering Services
City of Dana Point
November, 2007
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LOCAL IMPLEMENTATION PLAN PROGRAM EFFECTIVENESS ASSESSMENT 
EXECUTIVE SUMMARY 
 
The City of Dana Point has prepared this Water Quality Annual Report/Program Effectiveness 
Assessment (PEA) to report the activities by the City during the reporting period of July 2006 
through June 2007.  It is intended to provide written documentation of the City’s Water Quality 
Program during this reporting period.   

 
The City’s Local Implementation Plan (LIP) is a living document that captures activities the City 
conducts with respect to water quality.  The LIP provides a comprehensive series of program 
elements addressing the National Pollution Discharge Elimination System (NPDES) Permit 
requirements prescribed in the San Diego Regional Water Quality Control Board’s NPDES 
Order Number 2002-01.  The program elements are as follows: 
 

• Legal Authority 
• Municipal Activities 
• Public Education/Public Participation/Training/Outreach 
• New Development/Redevelopment 
• Construction 
• Existing Development – including Commercial, Residential and Home Owners 

Associations (HOAs) 
• Illegal Discharges and Illicit Connections 
• Water Quality Monitoring 

 
This Annual Report identifies activities the City has taken to implement its Water Quality 
Program for the LIP elements listed above. 
 
Because the program is in an iterative process of development and implementation, it should be 
recognized that not all of the activities that the City now performs are identified in the LIP and 
in this Annual Report for last year.  It should also be recognized that the City continues to refine 
some of its processes to effectively implement and improve the program.  
 
Water Quality continues to be the #1 priority in the City's Strategic Plan. During the reporting 
period City staff has continued to take aggressive and innovative steps to address water quality 
concerns at the mouth of San Juan Creek/Doheny State Beach, Baby Beach in the Dana Point 
Harbor (operated and maintained by the County of Orange), North Creek and Salt Creek, as 
well as look for opportunities to implement source control programs in the upper watersheds. 
The City also actively participated in Bacteria TMDL development, NPDES Permit negotiations, 
the necessary regional 2008 303(d) List Solicitation Submittal, Ocean Plan Work Plan comments, 
State Water Resources Control Board Strategic Planning Sessions, etc. demonstrating our 
commitment and interest to improve water quality while addressing our constituencies’ 
interests. Some of the significant achievements for the reporting period are highlighted below. 
 
The City continued to pursue partnering opportunities and retained the services of an 
experienced Federal lobbyist to address larger issues. Realizing that the necessary regional 
projects involve many other jurisdictions and agencies, City Council members have diligently 
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forged relationships with legislators, and provided necessary support to apply for grants, 
letting our voices be heard at our Nation's Capital.   
 
Overall the beach water quality in the City of Dana Point improved during the reporting period. 
A decline in beach postings was noted during Calendar Year 2006 (per Orange County Health 
Care Agency 2006 Annual Ocean & Bay Water Quality Report) at most of our beaches. Heal the 
Bay’s Summer 2007 Report Card also indicated almost all A or A+ grades for beaches within 
City limits. Beach water quality data is provided below, along with the City’s strategies and 
activity highlights.  Orange County’s Water Quality Reports included data from Calendar year 
2006.  Heal the Bay’s Summer Report Card covers data from Memorial Day weekend (5/26/07) 
through Labor Day weekend (9/3/07).  
 
Below are highlights of activities and progress for specific waterbodies and information about 
significant programs. 
 
Salt Creek/Monarch Beach 
 
The City continued to operate and monitor the Salt Creek Ozone Treatment Plant. The Plant is a 
demonstrated success with postings at the beach significantly reduced again during the 
reporting period. The final report for the project, indicating success by a number of indicators, 
was completed this reporting period and provided to RWQCB staff earlier this year. The project 
has been a significant improvement in beach water quality - so much so that a comprehensive 
report indicating that the water bodies meet the de-listing criteria for Rec-1 was submitted to 
the State for the 2008 data solicitation. We hope not to see these beaches on the 303(d) List in 
2008. 

It is acknowledged that the recent drought season we have been experiencing may be a factor in 
generally improved beach water quality throughout the region; however, it is interesting to note 
that while Dana Point’s Salt Creek and San Clemente’s Poche Creek watersheds are quite 
similar and appear to exhibit similar pollutant problems (including nuisance flow volume), 
Poche Beach received an F grade per Heal the Bay’s Report Card for Summer 2007, and Salt 
Creek and Monarch beaches received an A and A+, respectively. This fact further supports the 
effectiveness of the Salt Creek Ozone Treatment Plant (Poche Creek is scheduled to receive ultra 
violet treatment beginning next year). 
 
For the Salt Creek Watershed, beyond operating the plant in the dry season months, the City 
plans to focus greater effort on addressing over-irrigation runoff and education. The City will 
also coordinate with the County on the monitoring investigations that are in process, including 
exploring alternate toxicity test organisms to address a naturally occurring high conductivity, 
and refine the Ambient Coastal Program as necessary to assess other potential issues.   
 
Additionally, the City is excited about continuing to pursue reuse of the treated urban runoff 
for reclaimed water irrigation purposes. Regulatory agencies did express some concerns, but 
through discussions and additional study work, the concept continues to look favorable. This 
plan may be more acceptable as the forecasted long-term drought will require that agencies 
think outside the box in terms of water supply and reuse. The State’s proposed Water Recycling 
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Policy is also out for public comment at the time of this writing which may be beneficial in 
encouraging water recycling projects. 
 
Doheny State Park Beach/San Juan Creek 
 
Epidemiology Study and Microbial Source Identification Study 
 
The City was successful in partnering with Southern California Coastal Water Research Project 
(SCCWRP) and University of California, Berkeley, to receive grant funding for a Microbial 
Source Tracking and Epidemiology Study at Doheny State Park Beach via the State’s 
Consolidated Grants Program – Ocean Protection Projects. The study successfully kicked off 
this summer in 2007. Due to the good water quality, which did not exceed standards at a 
frequency necessary to obtain meaningful results for an epidemiology study, the study at 
Doheny was terminated earlier than planned and will continue next summer. Instead, the study 
team relocated to Avalon on Catalina Island after July 8th. The EPA is now partnering in this 
study.  
 
The study at Avalon went well and a progress report will be available to the advisory 
committee in February 2008, including a summary of the limited set of data that was obtained at 
Doheny. The study will return to Dohney in summer 2008. 
 
We also have begun to record data from weekly field reconnaissance at Doheny, with photo 
documentation and a spreadsheet of data including: date, whether or not the beach was posted, 
high tide, low tide, moon data, bird counts, whether or not homeless were observed in San Juan 
Creek Culverts, whether or not the San Juan Creek berm was open or closed, swell direction, 
rain and flow data in the creek, when there is flow. We hope this compilation of regular data 
will provide additional insight as we try to understand the complex dynamics of San Juan 
Creek, Dohney Beach and North Creek Beach.  In addition the County of Orange, SCCWRP and 
the City of Dana Point plan to install a video camera to take photos to further observe birds and 
beach usage during the Fall and Winter. 
 
Doheny State beach showed improvement in beach mile days posted in 2006; and the summer 
of 2007 also showed improvement. The San Juan Creek natural sand berm closed earlier than 
normal this year; however, at this particular beach we believe the improvement is principally 
related to drought conditions and a lower than normal bird population.   
 

• Dana Point- Doheny Beach, north of San Juan Creek - A 
• Dana Point- San Juan Creek, ocean interface - A+ 
• Dana Point- Doheny Beach, south of San Juan Creek - A 
• Doheny Beach - 1000' south of outfall - A+ 
• Doheny Beach - 2000' south of outfall - A 
• Doheny Beach - 3000' south of outfall - A 
• Doheny Beach - 4000' south of outfall - A+ 
• Doheny Beach - 5000' south of outfall - A 
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North Creek 
 
The City has been a leader in piloting innovative projects to determine the effectiveness of 
improving water quality. Understanding the need to test new technologies, the City began to 
work with an independent contractor to test an in-situ prototype ozone treatment system at 
North Creek. Preliminary testing concluded with promising results.  The City’s Ocean Water 
Quality Subcommittee supported the project and directed staff to pilot the system in lieu of 
diversion for one year.  The City budgeted costs for leasing and maintenance of the system for 
FY07-08. The Final Report under the Investigative Order for this project was submitted to 
RWQB staff in spring 2007.  It concluded that both bacteria and some metal loads were reduced 
in the treated effluent. No adverse effects were observed by the treatment, and operations are 
closely monitored to ensure that there are no adverse effects or pollutant byproducts generated. 
Vegetative and wildlife habitat is now flourishing in North Creek and a number of residents 
have voiced their positive comments, noting the improvements in this natural area. The unique 
characteristics of the tidally influenced creek provide challenging conditions; however, 
improvements have definitely been documented. The package type plant may prove to be 
another potential solution (“tool in the toolbox”) to help agencies meet the requirements of the 
bacteria TMDL. 
 
Heal the Bay’s summer 2007 Report card gave North Beach at Doheny a D. This is in spite of the 
fact that very little, if any flow made its way from North Creek across the beach to the ocean.  It 
appears that the water quality in this area is negatively impacted by a decreased opportunity 
for circulation due to the jetty at this site and the possibility for bird droppings near the jetty. 
The ongoing posting has occurred even when the creek does not interface with the ocean, which 
indicates that the poor water quality is not directly related to urban runoff.  
 
It should also be noted that the bourgeoning flora and fauna are not without their own 
contributions as well.  The more animal populations the more natural bacteria loadings occur 
and thus the bacteria levels downstream of the treated effluent may naturally increase during 
the rainy season when the creek again begins to flow to the ocean.  We will be monitoring again 
during this next rainy season.   
 
Dana Point Harbor/Baby Beach 
 
Dana Point Harbor beaches also showed a decrease in Beach Mile Days posted in 2006. A 
number of projects going on at Baby Beach may have contributed to the improvements, 
including the beach sweep program being implemented by the County where a contractor is 
removing bird droppings from the shoreline on a regular basis.  Also, the media filter and 
diversion that was installed and the pier bird screening that were both completed in the last 
reporting period would help explain this improvement.   

Summary of Baby Beach Sweeping Pilot Program – Conducted by the County of Orange 

Indicator bacteria water quality data and Beach Mile Day posting data was reviewed for the 
January – April 2007 “sweep” period, and compared to the same calendar period in earlier 
years.   There was a total of 0.18 BMD posted in the 2007 period, compared to 1.46 BMD posted 
in 2006 (compared to about 5 BMD during the same January-April periods in 2000 – 2005).  Data 
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was promising but less than conclusive, given the disparity in rain days between 2006 and 
2007.   
 
The County decided that more data was needed, and that anecdotal evidence, as well as the 
relatively inexpensive cost was enough justification to continue “sweeping” through the 
summer/fall/calendar year when bird populations will start to pick up again, unless posting 
data dictates otherwise (i.e. the beach is posted long-term even with the sweeping activity).  The 
longer sweeping season will also provide a full annual data set to hopefully allow for a better 
assessment. Between 50-300 bird droppings a day that would otherwise mix with the wading 
area water is being removed.   
  
 Baby Beach Circulation Pilot Project 

The County did not finalize the Clean Beach Initiative grant to model the beach to assist in the 
design and construction of a permanent circulation enhancement project. Many felt that the first 
study was inconclusive and the grant required construction of a system regardless of the 
outcome of the modeling. The County also felt that an operation and maintenance commitment 
for 20 years was unreasonable for this type of project. 
 
Restoration of Harbor Breakwater and Jetties 
 
It has been hypothesized that the Dana Point Harbor breakwater and jetties, which began to be 
constructed in 1966, have inhibited the water circulation, and may contribute to the high 
bacteria levels at both Doheny State Beach and Baby Beach, helping to cause extended beach 
postings. The City continues to pursue funding through the U. S. Army Corps of Engineer's 
Section 1135 Continuing Authorities Program to study and initiate environmental restoration 
for adverse impacts of the Dana Point breakwater and jetties. Section 1135 provides authority 
for the Corps to spend up to $5M to study and repair environmental damage caused by their 
actions. Congressman Cox has supported this effort along with Water Resources Development 
Act (WRDA) authorization language to alter the harbor facilities and improve water quality. 
Although the Section 1135 Authority was not approved, the WRDA Authorization is continuing 
in the bill before congress this year.   
 
Removal of Permanent Posting Status 
 
In July 2006, after a comprehensive review of data, the County and City requested that the long-
term continuous posting status for indicator bacteria at the location K-O dock in the harbor be 
removed, as testing data demonstrated that it was no longer warranted. The site remains on the 
routine monitoring program and it posted per current protocols, when necessary; however, the 
posting has occurred only once since the permanent posting was removed in July 2006. 
Although it is difficult to determine exactly what actions resulted in the improved water 
quality, some of the source control actions that have been implemented include: 
 

• Video inspection of sewer lines 
• Vessel pump out availability 
• Boater education 
• Watershed outreach and education 
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• Improved sidewalk cleaning practices 
• Improved restaurant operating practices 
• Improved inspections and lease compliance in the Harbor 

 
Capistrano County Beach and Capistrano Bay District  

Posting data showed a slight increase in beach mile days posted this calendar year (2006). It is 
not clear what the source of bacteria is here, as most of the storm drains are diverted in the 
summer months. It has been noted that there is a high bird population that hangs out right at 
the top of the surf zone, which may be a factor in the bacteria levels being tested. The summer 
2007 season postings appeared to be lower, as per the Heal the Bay Summer 2007 Report, both 
Capistrano Beach locations received an A+. 

South Coast Water District Water & Sewer Services 
 
As the City of Dana Point does not own or operate sanitary sewer or water services, we must 
rely on service provided by independent agencies.  South Coast Water District (SCWD) 
provides sanitary sewer and water services for the majority of Dana Point (Moulton Niguel and 
the City of San Juan Capistrano provide services to the remaining areas).  SCWD continues to 
demonstrate progressive and proactive service and commitment to the constituents of Dana 
Point.  There was a decrease in sewer spills from South Coast Water District’s system from four 
in 2005 to three in 2006 to one (to date) in 2007, which was contained and recovered. The City 
and SCWD have also partnered on a number of outreach projects and SCWD provides 
operation and maintenance services at the successful Salt Creek Ozone Treatment Plant. The 
collaborative relationship between the City and SCWD also facilitates and provides resources 
for the City’s nuisance water diversion projects, outdoor (and indoor) water conservation 
projects, and invaluable assistance in spill clean up. Details on some of the projects are provided 
below. 
 
Consolidated Grants Program – Prop 40 SmarTimer Edgescape Evaluation Program (SEEP) 
 
Strengthening the relationships and coordination fostered during the development of the South 
Orange County Integrated Regional Watershed Management Plan process, South Orange 
County Cities, along with MWDOC, successfully prepared a complex and comprehensive 
project that was awarded funding under the Consolidated Grants Program this year. The 
SmarTimer Edgescape Evaluation Project (SEEP) involves monitoring the effectiveness of 
implementation of irrigation-based BMPs, such as SmarTimers, edgescaping projects and a 
combination thereof, in the reduction of urban runoff and associated pollutants.  The pre-project 
(baseline) sampling began in May 2007 and continued through August/September 2007 
depending on the site.  The data analysis of the before data has begun.  The project is now in the 
implementation phase where the sites are going to be implementing the appropriate irrigation-
based BMPs by April 2008.  The post-project sampling program will begin in May 2008.  So far 
the project has come together quite nicely, especially since it is quite a complex project with a 
large number of participating agencies.  We look forward to seeing the results and effectiveness 
of the BMPs.  The results will help us direct our efforts in regards to controlling urban runoff 
from over-irrigation, and help us estimate load reductions based on BMPs.  This is another good 
source control effort.   
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Education Highlights 
 
The City is proud of its commitment to partnerships again this year, in regards to educational 
activities.  Much success and enthusiasm has been demonstrated through a number of 
partnerships effectively focusing educational efforts to specific target groups or topics.  Some of 
the partnerships include: Dana Point Turkey Trot sponsors, and the Dana Point U.S. Coast 
Guard Auxiliary, the Doheny Beach Interpretive Association, South Coast Water District, and 
South Orange County Water Authority.  Details of the educational efforts are contained in 
Section 6 of this PEA. 
 
The City is targeting source control efforts at the general public through education aimed at 
priority pollutants.  Offering portable pet waste bag dispensers, in addition to providing pet 
waste collection bags throughout the City, making the connection between water conservation 
and beach and ocean water quality protection though outdoor water conservation education by 
providing shut-off hose nozzles & sprinkler keys (provided by SCWD), dustpans to encourage 
“Sweep It Up – Don’t Hose”, etc. are all intended to help change behavior by providing the 
tools that residents can use. 
 
The City, with assistance from SCWD, also developed a “Pledge Card” to use at outreach 
events, which helps the City evaluate behaviors, quantify number of booth visitors and focus 
efforts.  See Section 6 for more information. 
 
Dana Point Earth Ocean Society 
 
The Dana Point Earth Ocean Society continues to have a presence in Dana Point. 
 
Three significant programs implemented by the Society include: 
 

 Providing scholarships for 5th graders to participate in the Ocean Institutes Watershed 
Education Program. 

 Organizing the annual Earth Day Clean-Up Event. The 2nd Annual event occurred 
during the reporting period. 

 Implement Smoker’s Outposts (self-contained outdoor ashtrays) throughout the City 
where cigarette butt litter is a problem.  Forty-two (42) have been funded and installed 
to date.  The society has a goal of 75. 

 
As demonstrated by the programs implemented above, one can see that the City is committed 
to protecting and improving water quality. The City has met all minimum requirements of the 
permit in the program elements listed above, and in many cases exceeded requirements, with 
the many special water quality projects.  The City is proud of its achievements and strives to 
continue to make improvements.  
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City of Dana Point 

Water Quality Program Highlights FY 06-07 
Protect Our Earth – Protect Our Ocean 

 
Section 2 Program Management (See Section 3 of PEA for more detailed information) 
 

 Continue to take direction from the Dana Point Ocean Water Quality Subcommittee, 
formed by three residents, the appointed City Council representative and City Staff. 
Significant achievements during the reporting period include: 

 Support of Epi Study 

 Grease Interceptor Installation Incentive Program – Under a partnership with 
SCWD, the City and SCWD budgeted funds to assist restaurants to implement 
grease interceptors- the first interceptor installed under this program was completed 
in October 2006. The second is in the permitting process (October 2007). 

 Installed City-funded street catch basin inlet filters in private coastal HOAs. 
Monarch Bay HOA had the inlet filters installed during the reporting period and 
Chelsea Pointe HOA had inlet filters installed in September 2007. The HOAs have 
committed to fund the maintenance so that a sense of stewardship is instilled. The 
program has also increased awareness of water quality programs and efforts in these 
HOAs. 

 Develop strategy to address over-watering via revised over-irrigation notices to be 
mailed to properties with runoff observed and dedicating staff a few hours per week to 
look for cases of over-watering in the early morning hours when over-watering is 
most likely to occur. This program is administered cooperatively with SCWD who 
provides free landscape watering assessments and has recently hired staff to help 
enhance the water conservation program, including outdoor water conservation. This 
program will be implemented in the next reporting period.  

 Support and funding for the North Creek Ozone Treatment Pilot Project. This 
project has shown positive results and has helped improve the habitat area in North 
Creek. 

Section 5 Municipal Activities (See Section 5 of PEA for more detailed information) 

 City continues to hire new “in-house” staff which provides better opportunities for 
training and allows for a sense of stewardship and enhanced teamwork. New positions 
include – Senior Civil Engineer – Development, Construction Manager, and 
Construction Inspector. The new budget provides for an additional Code Enforcement 
Officer, Construction Inspector, Chief Building Inspector, and Senior Building Inspector. 
A new Associate Planner has also taken the lead to be the primary resource for Low 
Impact Development. 
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Section 6 Public Education/Public Participation/Training/Outreach 
 

 Continue to foster long-term partnerships to execute effective and focused educational 
activities with SCWD, SOCWA, Doheny Beach Interpretive Association, Dana Point 
U.S. Coast Guard Auxiliary, Dana Point Earth Ocean Society, and Girls Against 
Garbage. 

 Utilization of a Pledge Card at outreach events – See Section 6 of this Report. 

Section 7  New Developments / Redevelopment 
 

 Work with the Headlands major developer to develop educational packets for purchasers 
of residential lots, including information on green building, construction BMPs and 
general homeowner education. 

 
 The City’s new Senior Civil Engineer for Development has demonstrated interest, 

innovation, confidence, and enthusiasm for thinking outside the box and helping 
developers come up with solutions to the traditional “pipe it away” paradigm commonly 
seen on projects submitted to the City for review. The new engineer is a definite asset to 
the City’s water quality program. 

  
Section 9 Existing Development – including Commercial, Residential and Home Owners 

Associations (HOAs) 
 

 South Coast Water District Grease Control Program – Program consists of an ordinance 
with tiered sewer rates based on BMP implementation, discharge permit requirements 
with a set of required BMPs, including BMPs that address urban runoff, and installation 
of a grease interceptor for new, remodeling or changing ownership food facilities. Kitchen 
BMP inspections occur quarterly. Beyond the overall goal of prevention of sewer spills, it 
should be noted that this program and the quarterly inspections provide an extra set of  
“eyes and ears” at the food facilities within the City of Dana Point and storm water 
violations can be reported to the City’s Water Quality Engineer for follow-up. 

 The City is focusing on water conservation and reduction/elimination of urban runoff. 
The City has enhanced its coordination with South Coast Water District who has 
implemented a three-tiered Potable Water Irrigation Meter rate structure which provides 
for lower rates when a water usage decrease for irrigation is demonstrated. There has 
been an approximate decrease of 13% in potable irrigation demand from dedicated potable 
irrigation meters. 

 
 In 06-07, SCWD mailed another round of 121 notification letters to residences with 

observed root problems. This program will continue over two years with a goal of mailing 
200 letters per year and verification of the cleaning. Known private sewer spills decreased 
from eight in 2005 to five in 2006 and back up to 6 in 2007. The main cause of the private 
sewer spills is roots in private laterals, which are not owned or maintained by the sewer 
district. SCWD has implemented a program to address roots in private laterals.  

 
 Successful roof-top/NPDES inspection program for food service facilities will continue 

for FY07-08. 
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 Continued success of Salt Creek Treatment Plant at significantly reducing beach 

postings at Monarch Beach and Salt Creek beaches.  
 

 Mailed 21 courtesy over-irrigation notices to property owners to make them aware of the 
runoff generated from their irrigation system so that they can take proper actions to 
remedy the situation. 

 
 A new major diversion/trash separation unit at Capistrano Beach – Storm Drain Phase II 

was completed. 
 
Section 10 Illicit Discharges / Illegal Connections 
 

 Quick action/clean up by SCWD prevented a construction-related spill from entering 
Salt Creek County Beach, while City staff was able to trace the discharge back to a 
construction project through utilizing a myriad of resources including: drainage maps, 
field reconnaissance, and building plans. Proper documentation was prepared for an 
enforceable case and clean up costs and a penalty were recovered from the General 
contractor. This is another example of the beneficial partnership and cooperative 
relationship between the City and SCWD. 
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C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section 1.0) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) 
in order to report to the Regional Boards and Environmental Protection Agency (EPA), the 
implementation and performance of the Permittees’ stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program 
implementation and validation data necessary for the submittal of the Annual Progress 
reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on 

a jurisdictional, watershed and/or countywide basis, compile and analyze the program 
data.  These analyses will allow for the comparison of subsequent evaluations as well as 
the identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to each of the program components 
and used as an effective management tool in determining where modifications within 
the DAMP and/or LIP may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will 

be made to their LIP.   
 
C-1.2 Background (LIP Section 1.0) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  As a result of court decisions and the overriding need to clarify the stormwater 
permitting requirements, the CWA required the Environmental Protection Agency (EPA) to 
issue regulations to be effective by 1983 that included stormwater runoff from rainfall.  
Congress passed a Clean Water Act Amendment in 1987, the Water Quality Act, which brought 
stormwater discharges into the NPDES Program.  EPA issued subsequent regulations on 
November 16, 1990.   
 

In response to those regulations, the County of Orange (subsequently singularly referred to as 
the Principal Permittee), the Orange County Flood Control District and the incorporated cities 
of Orange County (all three collectively referred to as Permittees) have obtained, renewed and 
complied with the following NPDES Stormwater Permit from the San Diego Regional Water 
Quality Control Board (subsequently referred to as the San Diego Board or as the Regional 
Board):      
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San Diego Regional Board 
Permit Term Order  

No. 
NPDES  

No. 
Date Adopted 

First  
(1990-1996) 

90-38 CA 0108740  July 1990 

Second  
(1996-2002) 

96-03 CAS0108740  August 1996 

Third  
(2002-2007) 

R9-2002-0001 CAS0108740  February 2002 

Fourth 
(2007-2012) 

R9-2007-0002 TBD In process 

 

Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 

As a result of the Third Term Permit requirements, the Permittees enhanced established 
program elements, introduced new program elements, and commenced implementation of 
watershed-based water quality planning processes to complement existing jurisdictional and 
countywide processes. The program update also addressed the necessary reconciliation of two 
Permits which, for the first time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to 
include model programs and templates for Local Implementation Plans (LIP) (also termed 
Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego Regional Board 
Third Term Permit), which will assist the Permittees in implementing the program within their 
individual jurisdiction as well as recognize the differences between the two sets of permit 
requirements.   
 
This annual progress report covers the period from July 1, 2006 to June 30, 2007 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the 
Third Term Permit. 
 
 

0032251



 
 
 
 
 
 
 
 

CITY OF DANA POINT 
 
 
 

SECTION C-2 
 
 

 
 
 
 

PROGRAM MANAGEMENT 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
2006-07 

 

0032252



SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-1 November, 2007 
DAMP Appendix C-2  

C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section 2.1) 
 
This section addresses the City’s implementation of the program management elements of its 
LIP.  Program management activities conducted by the City of Dana Point involve the following 
activities: 
 
• Coordination with the Principal Permittee and other Permittees on continued program 

development through the 2003 DAMP; common program implementation (such as 
monitoring, public education and watershed programs); preparation of the Report of Waste 
Discharge (ROWD) and proposed 2007 DAMP, and a commitment of funding to shared 
budgets under the Implementation Agreement;  

• Coordination with internal City departments to implement the LIP;   
• Preparing, approving and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and  
• Data management and compliance reporting based on common practices specified in the 

2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section 2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Dana Point has 
designated NPDES primary and alternate representatives.    
 
Representative Primary Alternate 

Name Lisa Zawaski, CPSWQ, CFM Brad Fowler, P.E. 
Title Senior Water Quality Engineer Director of Public Works/Engineering 
Department Public Works/Engineering Public Works/Engineering 

Address 33282 Golden Lantern, Dana 
Point, CA 92629 

33282 Golden Lantern, Dana Point, 
CA 92629 

E-mail Address lzawaski@danapoint.org bfowler@danapoint.org 
 
The General Permittee Committee meets at least six times per year.   The City of Dana Point had 
representatives at the following meetings: 

Meeting Date Attended 
July 27, 2006  
August 24, 2006  
September 28, 2006  
October 26, 2006  
December 21, 2006  
January 25, 2007  
February 22, 2007  
March 22, 2007  
April 26, 2007  
May 24, 2007  
June 28, 2007  
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In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  
City Engineer Technical Advisory 
Committee (TAC) 

 

City Manager Water Quality 
Committee 

 

Orange County Coastal Coalition  
South Orange County Integrated 
Regional Watershed Group 

 

OC Strike Force Meetings  
 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    

 
The City also participated in the SWRCB Strategic Planning Workshop on May 9, 2007, 
attended numerous bacteria TMDL development meetings, and meets regularly with the Tri-City 
Water Savers (San Juan Capistrano, San Clemente, SCWD, Metropolitan, Municipal Water 
District of Orange County, MWDOC) to develop and implement water conservation/urban 
runoff reduction program (see Section 3 and 9 of this Report), is a participant in the South 
Orange County Integrated Regional Water Management Plan (IRWMP), and meets regularly 
with South Orange County Cities and MWDOC for the SEEP grant project, discuss in Section 3 
and 9 of this Report. 
 
C-2.3 City Internal Coordination (LIP Section 2.3) 
 
The responsibilities of City departments for the internal coordination of LIP activities are 
detailed in LIP Table A-2.2. The Public Works, Community Development and Parks & 
Recreation Services organizational charts, have all changed since last reporting period, and are 
included in Attachment 2-A at the end of this section. 

 
The City of Dana Point’s Ocean Water Quality subcommittee continues to meet monthly to help 
focus and support some of the City’s water quality efforts. The South Coast Water District 
(SCWD), which provided the majority of water and sewer services to the City, also attends the 

0032254



SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-3 November, 2007 
DAMP Appendix C-2  

meetings on a regular basis and the public is always welcome. The public has made regular 
attendance at most of the meetings.  
 
C-2.4 Fiscal Analysis (LIP Section 2.4) 
 
The Fiscal Analysis includes the following: 
 

• the City’s expenditures for the previous fiscal year; 
• the City’s budget for the current fiscal year; and 
• a description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of 
Dana Point.  The tables below report costs that include the costs of Permittee operations and 
contracted services. 
 
Capital Costs 
 
Capital costs include any capital costs that have been expended in the City’s approved Capital 
Improvement Project Plan.  These expenditures are typically for projects that consist of any land 
acquisitions, large equipment, and structural public improvements.  
 
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of 
keeping equipment and facilities in working order. 
 
 
CAPITAL COSTS 

LIP Program Elements FY2006-07  
Costs 

Projected FY 
2007-08 Costs 

(draft) 
Doheny Epidemiology Study & Public Project 
BMPs 600,000 250,000

Construction BMPs for Public Construction Projects * *
Other Capital Projects/Major Equipment Purchases 0.00 0.00
Totals 600,000 250,000
 
* These costs are not itemized separately and are included in the CIP budget and contract 
documents 
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OPERATION AND MAINTENANCE COSTS 

LIP Program Elements FY 2006-
07 Costs 

Projected 
FY 2007-
08 Costs 
(draft) 

Supportive of Program Administration (LIP Section 2.0) – Please see 
details of Staff Costs in table below. Other administrative costs, 
include: memberships, conferences, training, cell phone, office 
supplies, mileage, SWRCB Permit Fee 

449,551 429,224

Municipal Activities (LIP Section 5.0) Trash & Debris Control, 
include County, Park and Bus Stop litter control & mutt mitts. 

36,297 48,000

Municipal Activities (LIP Section 5.0) Recycling (*included in Trash 
franchise and not represented in this budget) 

* *

Municipal Activities (LIP Section 5.0) Drainage Facility Maintenance 
(includes Catch Basin Stenciling) 

665,154 1,273,398

Municipal Activities (LIP Section 5.0) Street Sweeping 284,930 287,000
Municipal Activities (LIP Section 5.0) Environmental Performance 
(BMP Implementation) 

Included in 
Program 

Administration 

Included in 
Program 

Administration
Municipal Activities  (LIP Section 5.0) Public Property & Street 
Chemical Spill Response (* included in ID/IC below) 

* *

Municipal Activities (LIP Section 5.0) Pesticide & Fertilizer 
Management 

8,340 3,000

Public Information (LIP Section 6.0) Nonpoint Source Pollution 
Awareness 

24,373 32,000

Requiring New Development BMPs(Supportive of Planning, etc) 
(LIP Section 7.0) 

Included in 
Program 

Administration 

Included in 
Program 

Administration
Requiring Construction BMPs(Supportive of Plan Check & 
Inspection) (LIP Section 8.0) 

Included in 
Program 

Administration 

Included in 
Program 

Administration
Existing Development (LIP Section 9.0) Industrial/Comm./HOA 
Inspections 

5,000 9,000

Illicit Connections/Discharge Ident. & Elimination Facility Inspection 15,965 25,000
Other: TMDL/Watershed Implementation  76,000
Other: Federal Lobbyist 40,828 53,000
Agency Contribution to Regional Program 73,239 87,000.00

Totals 1,603,677 2,322,622
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As many City staff participate in the implementation of the City’ stormwater program, a 
percentage of staff time dedicated to the program per position is estimated below. 
 
Details of Program Administration Staff Costs 

NPDES Program 
Administration 

Percentage of 
Time 

Dedicated to 
Stormwater 

Program 
Implementation

Costs 06-07 
Projected 07-08  
(assume 3% pay 

increase) 

Water Quality Engineer 0.9 $77,868.00 $80,204.04
Water Quality Intern 1 $5,150.00 $5,304.50
Public Works Manager 0.2 $16,068.00 $16,550.04
Director of Public Works 0.35 $42,539.00 $43,815.17
Code Enforcement 0.3 $16,686.00 $17,186.58
Code Enforcement 0.2 $11,124.00 $11,457.72
Chief Building Inspector  0.1 $8,000.00 $8,240.00
Building Inspector 0.1 $7,600.00 $7,828.00
Building Official 0.025 $2,640.00 $2,719.20
Parks Manager 0.05 $3,656.50 $3,766.20
Parks Supervisor 0.05 $2,575.00 $2,652.25
Parks Staff 0.1 $4,800.00 $4,944.00
Administrative Manager 0.2 $12,772.00 $13,155.16
Administrative Secretary 0.15 $6,334.50 $6,524.54
Secretary 0.15 $5,562.00 $5,728.86
Senior Planner 0.1 $7,416.00 $7,638.48
Senior Planner 0.1 $7,416.00 $7,638.48
Associate Planner 0.1 $6,200.00 $6,386.00
Associate Planner 0.1 $6,200.00 $6,386.00
Planning Consultant 0.1 $17,510.00 $18,035.30
City Architect/Planning 
Manager 0.05 $5,150.00 $5,304.50
Economic Development 
Manager 0.05 $5,237.10 $5,394.21
City Engineer 0.05 $5,150.00 $5,304.50
Sr. Civil Engineer 0.2 $18,000.00 $18,540.00
Engineer Tech 0.15 $9,150.00 $9,424.50
Construction Manager 0.15 $31,672.50 $14,000.00
Construction Inspector  0.25 $38,625.00 $39,783.75
Construction Inspector  0.15 $23,175.00 $23,870.25
Construction Inspector  0.15 $23,175.00 $9,750.00
Permit Coordinator 0.1 $6,283.00 $6,471.49

  $433,735 $414,004
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FUNDING SOURCES 
 
The City’s water quality program is funded by the General Fund with the exception of grants that 
are received periodically. For FY06-07, a $500,000 grant was received for the Capistrano Beach 
Storm Drain Improvement Project. 
 
C-2.5  Program Management Modifications 
 
The City’s LIP will be revised to reflect the organizational and staff changes. The revised 
organization charts are included at the end of this Section. 
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C-3.0 Plan Development  
 
C-3.1 Introduction  
 
This Section provides information on the approach taken by the City of Dana Point in 
developing its LIP. This Section also discusses a number of studies that the City is participating 
in that will provide future revisions and improvement of the program. 
 
C-3.2 Plan Development  
 
The complexity of the Third Term permits has necessitated the development of a LIP in order to 
provide for a city-specific plan within the broader policy and program framework of the 2003 
DAMP.  The LIP focuses predominantly on the jurisdictional implementation of the model 
pollution prevention-oriented programs detailed in the 2003 DAMP and was completed and 
provided to the RWQCB in 2003.  
 
The 2003 DAMP will be revised and submitted by the Principal Permittee as the proposed plan 
for the Report of Waste Discharge toward the end of the permit term.  The City LIP, however, is 
intended to be a more dynamic document plan that will be evaluated on at least a bi-annual 
basis by the City or as directed by the Regional Board. Proposed revisions to the LIP Plan 
Development Section are identified in Section C-3.5. 
 
C-3.3    BMP Effectiveness Investigations  
 
The City has begun to look at ways to evaluate the effectiveness of select Best Management 
Practices (BMPs) and special projects that have been implemented. The evaluation of the 
effectiveness of BMPs has been acknowledged to be a difficult and complex task. The City has 
attempted to evaluate effectiveness for the following projects during the reporting period: 
 
Public Outreach Pledge Card Evaluation 
 
The City implemented a new “Pledge Card” activity at some of the outreach events. Both adults 
and children area asked to “Make-A-Pledge” to help protect the earth and ocean, in return for 
filling out the short survey and pledging to try to do something that they don’t already do (such 
as take car to commercial carwash in lieu of washing it in their driveway, get their sewer lateral 
inspected, sweep instead of hose, etc.), they are able to plant drought tolerant poppy seeds in a 
take home pot to “cultivate” their new behavior. At the City’s booth, we also offer “tools” to 
help them begin the new behavior, such as dustpans, portable dog poop pick up bags, sprinkler 
keys to adjust their sprinkler heads to prevent runoff, etc. This activity was very popular and 
helped the City quantify how many booth visitors we had. The results of the pledge cards were 
also tabulated. Though a high percentage of respondents indicated that they already do a 
number of the BMPs, usually around 60-70%, we feel that  if even if they did not report 
accurately (i.e. said they did something they regularly do not), this exercise was very effective at 
getting a variety of messages out. The Pledge Card is provided in Section 6 of this Report. Due 
to the success, this activity will continue. 
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South Coast Water District 3-Tiered Potable Irrigation Meter Rate Structure Program 
 
This special conservation-based rate structure has been applied to over 450 potable irrigation 
water meters to date, which are mostly operated by HOAs. The tiered-rate allows for reduced 
rates when water conservation is demonstrated. A downward trend of potable water used for 
irrigation continues. Since mid-2004, a 13% water savings has been observed.  Conserving water 
for irrigation purposes will have a corresponding decrease in irrigation runoff, which is a high 
priority goal for both the City and SCWD.  
 
This tiered rate structure coupled with other existing programs, such as the Protector Del Agua 
Landscaper Certification program, www.waterbudgets.com, and the Smartimer rebate 
program, sponsored by MWDOC are all valuable existing programs that can help us address 
irrigation runoff. The Tri-City Water Savers Workgroup, compiled by Dana Point, San Juan 
Capistrano and San Clemente Stormwater and water conservation representatives, has been 
meeting on a monthly basis to develop a marketing campaign to promote these programs to 
HOAs, via Board Members and Property Managers and Landscape Companies. The first H20 
for HOAs workshop was held in August 2007, and with over 150 attendees, including Property 
Managers, HOA Board members, landscapers and residents, was extremely successful. We plan 
to have more workshops in the future. 
 
Street Sweeping 
 
The City is continually looking at options to maximize effectiveness of the City’s street 
sweeping program. More debris pick up was noted after implementing an opposite side 
different day street sweeping route in the Lantern Village, Santa Clara and Town Center areas. 
We hope that the new schedule will allow vehicles to be parked on one side of the street while 
not interfering with the street sweeping on the other side of the street, allowing for more 
effective street sweeping. The monthly data does show an 8-20% increase in tonnage collected 
since the new schedule began. However, the City has not noticed a decrease in the number of 
tickets issued since the opposite side street sweeping routes have been in effect. The City will 
continue to monitor trends. New aesthetically pleasing signs replaced the other traditional street 
sweeping signs. The Lantern Village area is the only area in the City which has parking 
restrictions with enforcement. Throughout the rest of the City, signs are posted but not 
enforced. This is a very controversial issue in the City and City Council has not been inclined to 
either remove the enforcement in Lantern Village or expand the enforceable area throughout 
the City. This issue will continue to be discussed at the discretion of City Council. 

 
Food Facility Rooftop Inspection Program   
 
Is rooftop runoff a significant contributor to urban runoff pollution? The City continues to look 
at ways to implement source control BMPs to address primary pollutants. Though bacteria is 
natural and ubiquitous in the environment, and the results of 2007-2009 Epidemiology and 
Microbial Source Tracking Study will help us determine if bacteria from human sources is 
posing a risk at our beaches, the City strives to reduce/eliminate any potential anthropogenic 
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sources through source control. A potential source that was looked at is grease from exhaust 
fans on rooftops at food service facilities. The project began in June of 2006 with these goals: 
1) to determine if rooftop equipment is a significant contributor of pollutants to the MS4;  
2) to remedy any issues or lack of maintenance that is observed during the rooftop inspections, 
and  
3) based on the results of the inspection program, determine if and at what frequency a roof top 
inspection program should be included as an ongoing City source control effort. 
 
Indirect benefits of this project include increased awareness of urban runoff pollution and its 
sources through coordination with food facility staff/owners, elimination of potential fire 
hazards, and complementary coordination with SCWD’s newly implemented grease control 
program. The program, as implemented, also provides an extra set of eyes inspecting food 
service facilities within the City, as the contractor doing this work is well versed in urban runoff 
pollution, and has observed some incidences that were able to be corrected immediately by a 
City employee, in lieu of the issue going unnoticed. 
 
The City contracted with SCWD’s contractor, ECIS, to conduct the additional work to inspect 
the roof tops. A total of 104 food facilities had the roof top inspections conducted (some food 
facilities do not have a Class I hood, based on the services they provide, and therefore do not 
have roof top exhaust fans).  Out of the 104 sites, 41 (39%) of them were noncompliant in 
regards to maintenance of the roof top exhaust fans and/or improper storage of materials with 
a potential to pollute on the roof.  Since roof top pollutants are carried sown to the storm drain 
system via gutters, it can become a problem. 
 
The inspection program was developed to provide the responsible party with an opportunity to 
resolve any noncompliant conditions before a citation was issued (unless there was an active 
illegal discharge). No illegal active discharges were observed. 23 out of the 41 noncompliant 
sites were rectified and in compliance by the second inspection. The remaining 18 noncompliant 
sites were given a verbal warning and all issues were resolved by the third inspection. A 
summary of the types and numbers of noncompliant conditions is provided below: 
 

Type of Roof Top NPDES 
Noncompliance 

Number of 
Noncompliances 

Dirty 16 
Grease Puddle 7 
Open containers of grease 5 
Missing tray or other equipment 4 
Improper storage of materials on 
roof 2 (paint, tar) 

 
From the results above, it appears that the roof tops of food facilities may have been a 
contributor of pollutants. As all the sites are in compliance at this time, this potential source has 
been successfully controlled. The City will determine if and at what frequency the roof top 
inspection program should continue. It appears that an annual roof top inspection is 
appropriate. 
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The City feels that this is an effective program and budgeted funds to implement this program 
again in FY07-08. 
 
Salt Creek Ozone Treatment Plant Evaluation 
 
The Salt Creek Ozone Treatment Plant construction was completed in October 2005 (last 
reporting period). The City continued to operate and monitor the Salt Creek Ozone Treatment 
Plant during this reporting period. The Plant is a demonstrated success with postings at the 
beach significantly reduced again during the reporting period. The final report for the project, 
indicating success by a number of indicators, was completed this reporting period and provided 
to RWQCB staff earlier this year. The project has been a significant improvement for beach 
water quality - so much so that a comprehensive report indicating that the water bodies meet 
the de-listing criteria for Rec-1 was submitted to the State for the 2008 data solicitation. We hope 
not to see these beaches on the 303(d) List in 2008. 

It is acknowledged that the recent drought season we have been experiencing may be a factor in 
generally improved beach water quality throughout the region; however, it is interesting to note 
that while Dana Point’s Salt Creek and San Clemente’s Poche Creek watersheds are quite 
similar and appear to exhibit similar pollutant problems (including nuisance flow volume), 
Poche Beach received an F grade per Heal the Bay’s Report Card for Summer 2007, and Salt 
Creek and Monarch beaches received an A and A+, respectively (2006- “B” grade and 2005 – 
“C” grade). This fact further supports the effectiveness of the Salt Creek Ozone Treatment Plant 
(Poche Creek is scheduled to receive ultra violet treatment beginning next year). 
 
For the Salt Creek Watershed, beyond operating the plant in the dry season months, the City 
plans to focus greater effort on addressing over-irrigation runoff and education. The City will 
also coordinate with the County on the monitoring investigations that are in progress, including 
exploring alternate toxicity test organisms to address a naturally occurring high conductivity, 
and refine the Ambient Coastal Program as necessary to assess other potential issues.   
 
Additionally, the City is excited about continuing to pursue reuse of the treated urban runoff 
for reclaimed water irrigation purposes. Regulatory agencies did express some concerns, but 
through discussions and additional study work, the concept continues to look favorable. This 
plan may be more acceptable as the forecasted long-term drought will require that agencies 
think outside the box in terms of water supply and reuse. The State’s proposed Water Recycling 
Policy is also out for public comment at the time of this writing which may be beneficial in 
encouraging water recycling projects. 
 
Summary of Baby Beach Sweeping Pilot Program – Conducted by the County of Orange 

The Baby Beach circulation project did not move forward, as the County did not finalize the 
Clean Beach Initiative grant to model the beach to assist in the design and construction of a 
permanent circulation enhancement project. Many felt that the first study was inconclusive and 
the grant required construction of a system regardless of the outcome of the modeling. The 
County also felt that an operation and maintenance commitment for 20 years was unreasonable 
for this type of project and felt strongly that it should pursue other less costly options that may 
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make a positive impact. The pilot “Beach Sweep” is being implemented by the County where a 
contractor is removing bird droppings from the shoreline on a regular basis.   
 
Indicator bacteria water quality data and Beach Mile Day posting data was reviewed for the 
January – April 2007 “sweep” period, and compared to the same calendar period in earlier 
years.   There was a total of 0.18 BMD posted in the 2007 period, compared to 1.46 BMD posted 
in 2006 (compared to about 5 BMD during the same January-April periods in 2000 – 2005).  Data 
was promising but less than conclusive, given the disparity in rain days between 2006 and 
2007.   
 
The County decided that more data was needed, and that anecdotal evidence, as well as the 
relatively inexpensive cost was enough justification to continue “sweeping” through the 
summer/fall/calendar year when bird populations will start to pick up again, unless posting 
data dictates otherwise (i.e. the beach is posted long-term even with the sweeping activity).  The 
longer sweeping season will also provide a full annual data set to hopefully allow for a better 
assessment. Between 50-300 bird droppings a day that would otherwise mix with the wading 
area water is being removed.   
 
A media filter and dry weather nuisance flow diversion at Baby Beach, constructed by the 
Headlands development, could also have contributed to the improved water quality. 
 
North Creek Ozone Treatment Pilot Project 
 
The City has been a leader in piloting innovative projects to determine the effectiveness of 
improving water quality. Understanding the need to test new technologies, the City began to 
work with an independent contractor to test an in-situ prototype ozone treatment system at 
North Creek. Preliminary testing concluded with promising results. The City’s Ocean Water 
Quality Subcommittee supported the project and directed staff to pilot the system in lieu of 
diversion for one year. The City budgeted costs for leasing and maintenance of the system for 
FY07-08. The Final Report under the Investigative Order for this project was submitted to 
RWQB staff in spring 2007.  It concluded that both bacteria and some metal loads were reduced 
in the treated effluent. No adverse effects were observed by the treatment, and operations are 
closely monitored to ensure that there are no adverse effects or pollutant byproducts generated. 
Vegetative and wildlife habitat is now flourishing in North Creek and a number of residents 
have voiced their positive comments, noting the improvements in this natural area. The unique 
characteristics of the tidally influenced creek provide challenging conditions; however 
improvements have definitely been documented. The package type plant may prove to be 
another potential solution (“tool in the toolbox”) to help agencies meet the requirements of the 
bacteria TMDL. 
 
Heal the Bay’s summer 2007 Report card gave North Beach at Doheny a D. This is in spite of the 
fact that very little, if any flow made its way from North Creek across the beach to the ocean.  It 
appears that the water quality in this area is negatively impacted by a decreased opportunity 
for circulation due to the jetty at this site and the possibility for bird droppings near the jetty. 
The ongoing posting has occurred even when the creek does not interface with the ocean, which 
indicates that the poor water quality is not related to urban runoff.  
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It should also be noted that the bourgeoning flora and fauna are not without their own 
contributions as well.  The more animal populations the more natural bacteria loadings occur 
and thus the bacteria levels downstream of the treated effluent may naturally increase during 
the rainy season when the creek again begins to flow to the ocean.  We will be monitoring again 
during this next rainy season.   
 
Proposed BMP Effectiveness Evaluations to be reported in future annual reports: 
 
In addition to the BMP effectiveness evaluations noted above, the City continues to look for 
and/or create opportunities for effectiveness evaluations to help direct and focus its programs. 
The following BMP effectiveness evaluations are planned for the future: 
 

 Capistrano Beach Storm Drain Project – The City received grant funds for the trash 
separation unit and diversion portion of the large storm drain improvement project. A 
one-year monitoring program and final evaluation report will be prepared. The 
monitoring program will begin in April/May 2006 and the final report is anticipated to 
be complete in November 2007. 
 

 SCWD Grease Control Program / Grease Interceptor Incentive Program – SCWD’s 
Ordinance approved on February 21, 2006, requires sewer discharge permit and grease 
control BMPs, including BMPs that address urban runoff. A comprehensive outreach 
program kicked off in April/May 2006. This program includes one-on-one site visits, 
inspection and assistance with permit application, overview of BMP requirements, 
distribution of spill kits, info brochures and an educational video. Tiered sewer rates 
were also established to provide an incentive for compliance. 

 
To date, approximately 99% of the food service facilities are completed with the 
outreach and permit application process. All facilities have been inspected quarterly. So 
far,  
 

• 20 FSEs have been eligible for the reduced Tier 1 sewer usage rate for compliance 
with kitchen BMPs 

• 3 FSEs have been eligible for the lower Tier 2 sewer usage rate for compliance 
with kitchen BMPs and for having an adequately sized and maintained grease 
interceptor 

• 68 FSEs are currently out of compliance with kitchen BMPs, primarily due to not 
posting the BMP sign at their facilities (minor noncompliance) 

 
The grease control ordinance also requires new, remodeling or changing ownership food 
facilities to obtain a grease interceptor if they already do not have one and should. 
Grease interceptors have been installed in 2006-07 at Wicked Garden (10/06), Peking 
Dragon (10/06), Chronic Tacos (1/07), and Quiznos (8/07).  GenKai is currently 
submitting plans to install a grease interceptor. 
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 Smartimer Edgescape Evaluation Project (SEEP) – An exciting, innovative and 

comprehensive evaluation of the implementation of ET (evapo-transpiration) irrigation 
controllers, edgscaping site design BMPs and a combination thereof, was recently 
awarded grant funding under the Consolidated Grants Program. The project will be 
administered by MWDOC, but the South Orange County Cities will take the lead in 
implementation of this project. Each participating City has identified a potential project 
site(s) to implement an irrigation based BMP(s) or use as a control site. Projects sites 
were strategically selected to obtain a range of land uses and meet other criteria that will 
benefit the evaluation. Pre-project urban runoff monitoring began in May 2007. The Data 
analysis consultant is beginning to review the pre-project data. BMPs will be 
implemented at the sites beginning in September 2007, and post-project monitoring will 
be conducted in May 2008 to evaluate the reduction of runoff and pollutants based on 
the BMPs implemented. This project requires significant coordination between South 
Orange County cities. We hope to obtain scientifically sound data that can be used 
regionally. The data may also help to report on pollutant load reductions for TMDL 
implementation. 

 
 Abtech Smart Sponge Effectiveness Evaluation – As bacteria is a primary pollutant 

within the City of Dana Point, the City is looking for opportunities to evaluate the 
effectiveness of the new technology developed by ABtech – the SmartSponge. The City 
would like to develop a pilot project test the effectiveness of the SmartSponge in treating 
bacteria. The City is currently looking for a project to implement this BMP. 

 
 Voluntary Business License Program - On September 27, 2006, City Council approved a 

one year voluntary pilot business registration program. This program has been slow to get 
off the ground and as inventory was just purchased by a private company to get the 
program started. This is a first baby step to obtaining and maintaining an inventory of 
businesses within the City. The registration will be voluntary and will ultimately be 
tracked in the City’s Trak-it system. The City’ Water Quality Engineer has coordinated 
with the project manager on this project to ensure that information that may be of benefit 
to the water quality program is obtained. The City will look to see what opportunities 
may be available to coordinate this program with the City’s water quality program. As of 
10/10/07, the City received 69 registration applications. 

 
 In addition, the Headlands Development will be conducting a comprehensive 

evaluation of the Contech (formally Stormwater 360) Media filters that were installed at 
baby Beach in the Harbor and will be implemented at the development. Headlands 
representatives are beginning to plan for the wet weather monitoring at the Baby Beach 
site. Parameters to be tested include: Total Coliform, Fecal Coliform, Enterococcus, 
nitrates and phosphates, pesticides, polychlorinated biphenyls, herbicides, organic 
carbon, Total Suspended Solids, Petroleum hydrocarbons, Metals, pH. The City looks 
forwards to seeing the effectiveness of this system, as it seems to be proposed and 
accepted  throughout Orange County. 

 
C-3.4 Improvements in Stormwater Science  
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Epidemiology Study and Microbial Source Identification Study 
 
The City was successful in partnering with Southern California Coastal Water Research Project 
(SCCWRP) and University of California, Berkeley, to receive grant funding for a Microbial 
Source Tracking and Epidemiology Study at Doheny State Park Beach via the State’s 
Consolidated Grants Program – Ocean Protection Projects.  
 
The goals of the study are:  
 
• Assess the health risk of swimming in beaches contaminated with a variety of fecal bacteria 

sources; 
• Assess the utility of existing testing protocols at non-source polluted beaches; 
• Evaluate the effectiveness of new and rapid indictors to predict swimmer health risk; 
• Conduct a microbial source tracking/identification to determine where the bacteria are 

coming from and whether or not it is from human sources. 
 
The study will follow-up on conclusions identified in a similar study at Mission Bay, San Diego. 
The study will help to improve and enhance current testing protocols and will also provide 
some much needed information to help develop and implement bacteria TMDLs in the area, 
and possibly the region. 
 
The study successfully kicked off this summer in 2007. Due to the good water quality, which 
did not exceed standards at a frequency necessary to obtain meaningful results for an 
epidemiology study, the study at Doheny was terminated earlier than planned and will 
continue next summer. Instead, the study team relocated to Avalon on Catalina Island after July 
8th. The EPA is now partnering in this study.  
 
The study at Avalon went well and a progress report will be available to the advisory 
committee in February 2008, including a summary of the limited set of data that was obtained at 
Doheny. The study will return to Dohney in summer 2008. 
 
We also have begun to record data from weekly field reconnaissance at Doheny, with photo 
documentation and a spreadsheet of data including: date, whether or not the beach was posted, 
high tide, low tide, moon data, bird counts, whether or not homeless were observed in San Juan 
Creek Culverts, whether or not the San Juan Creek berm was open or closed, swell direction, 
rain and flow data in the creek, when there is flow. We hope this compilation of regular data 
will provide additional insight as we try to understand the complex dynamics of San Juan 
Creek, Dohney Beach and North Creek Beach. In addition the County of Orange, SCCWRP and 
the City of Dana Point plan to install a video camera to take photos to further observe birds and 
beach usage during the Fall and Winter. 
 
Doheny State beach showed improvement in beach mile days posted in 2006; and the summer 
of 2007 also showed improvement. The San Juan Creek natural sand berm closed earlier than 
normal this year; however, at this particular beach we believe the improvement is principally 
related to drought conditions and a lower than normal bird population.   

0032272



 
SECTION C-3, Plan Development  
 

Orange County Stormwater Program C-3-9 November, 2007 
DAMP Appendix C-3  

 

 
• Dana Point- Doheny Beach, north of San Juan Creek - A 
• Dana Point- San Juan Creek, ocean interface - A+ 
• Dana Point- Doheny Beach, south of San Juan Creek - A 
• Doheny Beach - 1000' south of outfall - A+ 
• Doheny Beach - 2000' south of outfall - A 
• Doheny Beach - 3000' south of outfall - A 
• Doheny Beach - 4000' south of outfall - A+ 
• Doheny Beach - 5000' south of outfall - A 

 
C-3.5 A Look at Level of Effectiveness Assessment in Dana Point  
 
Using the California Stormwater Quality Association (CASQA) Program Effectiveness outcome 
classifications, the City has taken a look at and evaluated some of the program elements to get a 
feel for where we stand and where we need to go, acknowledging that this is a long-term effort, 
but that regular assessment is required to make sure we are on the right track. 
 

 
Figure 4 above is taken from the CASQA White Paper, An Introduction to Stormwater Program Effectiveness 
Assessment. 
 
The following program elements were reviewed: municipal, construction, commercial, public 
outreach, ID/IC. Specific activities in each element were assigned a level of outcome based on 
the type of assessment available, and any program modification associated with the assessment, 
as applicable. Please note that not all activities of each program were reviewed and the specific 
examples below were selected based on demonstration of achievement of highest Levels of 
outcome types. 
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Please note that specific examples of effectiveness assessment are provided above in this report, 
as well as minor program modifications that have been discussed in the respective sections of 
this annual report. 
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City of Dana Point Summary of Significant Program Effectiveness Assessments & Modifications FY 06-07 
Program Specific Activity Levels of 

Outcome Type 
Achieved  
(or NOT) 

Method of Assessment Program Modifications 

1- compliance Permit requirements are being met. Continue as is. 

2- awareness 

Citizen complaints and awareness 
increased when a sub-par contractor 
was doing work. 
 
Positive comments resulted from 
change of contractor to one who had 
previously demonstrated good 
service. 

Continue to contract with a contractor 
providing acceptable, quality service, even 
though they may not be low bidder (subject to 
Council approval). 
 
City continues to educate residents regarding 
importance of moving cars on street sweeping 
days and connection of street sweeping and 
protection of water quality. 

3- behavior 

There has not been a reduction in 
enforcement actions for street 
sweeping parking violations. Behavior 
has not appeared to change. 

Any changes in regards to implementing more 
enforcement are under the discretion of City 
Council. At this time, City Council does not 
support any changes.  

4- Load 
reductions 

Each month quantities of street 
sweeping material collected from 
streets is calculated resulting in load 
reductions. 

Continue to track material collected and use to 
estimate load and effectiveness. 

street sweeping 

5- change in 
runoff/discharge 

quality 

Waterbodies have not been 
designated as impaired for significant 
pollutants that street sweeping 
address, such as sediment, trash and 
debris 

Continue to monitor water quality data. 

1- compliance City’s inlet filter program exceeds 
permit requirements. 

Activity has demonstrated effectiveness. 
Continue as is. 

2- awareness Some private HOAs have inquired 
about City’s inlet filter program. 

Continue to educate public regarding City’s 
water quality efforts. 

 
 
 
 
 
 
 
 
 
 
 
 

Municipal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

inlet filter installation 
and maintenance 

 
 

3- behavior 
Two private HOAs, to date, have 
participated in the City’s inlet filter 
incentive program. 

Continue to provide incentive programs, as 
resources allow. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  
(or NOT) 

Method of Assessment Program Modifications 

4- Load 
reductions 

Each cleaning, quantities of inlet filter 
material collected from inlet filters are 
calculated, documenting load 
reductions. 

Continue to track material collected and use to 
estimate load and effectiveness. 

inlet filter installation 
and maintenance 

 

5- change in 
runoff/discharge 

quality 

Waterbodies have not been 
designated as impaired for significant 
pollutants that the inlet filters address, 
such as sediment, trash, debris and 
hydrocarbons 

Continue to monitor water quality data. 

1- compliance 

City’s Salt Creek Ozone Treatment 
Plant exceeds existing permit 
requirements. 
 
 

Continue to operate and maintain while 
developing more effective and efficient 
operating protocols. 
 
Continue to acquire data for evaluation of 
plant effectiveness, future TMDL development 
and implementation, and understanding of 
dynamics of scour pond influence on bacteria 
counts. 

2- awareness 

Resident’s awareness has increased 
since plant in operation. Education 
sign posted near plant. Beach users, 
lifeguards, and other stakeholders 
have noticed improvements in beach 
water quality (fewer postings). 

Continue to educate regarding City’s water 
quality efforts and impacts of behavior on the 
environment and water quality. 
 
Continue to provide tours of treatment plant. 

3- behavior 
Lower flow volumes at Plant this year; 
however, no correlation with change 
in behavior can be documented. 

Continue to address source control strategies 
upstream in watershed. 

Municipal 
 
 
 
 
 
 
 
 
 

Municipal 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Salt Creek Ozone 
Treatment Plant 

 
 
 
 
 
 
 
 
 

Salt Creek Ozone 
4- Load 

reductions 

When plant in operation, bacteria load 
reduction from urban runoff is 
significantly reduced. 

Continue to monitor and quantify load 
reductions, if necessary with upcoming TMDL. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  
(or NOT) 

Method of Assessment Program Modifications 

5- change in 
runoff/discharge 

quality 

Lower flow volumes noted this 
summer compared to last. Bacteria 
have always been highly variable. 
Other constituents tested in influent, 
ammonia, nitrate, triazine herbicides, 
etc. have not been at levels of 
concern in this watershed. 

Continue to monitor. The City will also 
coordinate with the County on the monitoring 
investigations that are in progress, including 
exploring alternate toxicity test organisms to 
address a naturally occurring high 
conductivity, and refine the Ambient Coastal 
Program as necessary to assess other 
potential issues.   

Treatment Plant 

6- receiving water 
quality – 

restoration of 
beneficial use 

Beach Postings have been 
significantly reduced, therefore Rec-1 
beneficial use has been significantly 
restored. 

Continue to operate plant as long as beneficial 
uses are restored. 

1- compliance 
City’s North Creek Ozone Treatment 
Pilot Project exceeds existing permit 
requirements. 

Continue to implement and monitor. 

2- awareness 
Positive comments regarding 
observations of improvement have 
been received by public. 

Considering sign and public access bridge. 

4- Load 
reductions 

Pre and post treatment monitoring 
has demonstrated a load reduction of 
indicator bacteria and metals. 

Continue to implement and monitor. 

5- change in 
runoff/discharge 

quality 

Discharge quality has improved. 
Higher DO, flourishing vegetation and 
wildlife. 

Continue to implement and monitor. 

North Creek Ozone 
Treatment Pilot 

Project 

6- receiving water 
quality – 

restoration of 
beneficial use 

Enhanced vegetation and wildlife 
present. No odors, water clarity. 

Continue to implement and monitor. 

1- compliance Exceeds permit requirements. Continue to offer incentive program as 
resources are available. 

Grease Interceptor 
Incentive Program 

 
 2- awareness Promotion of program has increased 

awareness of issues. 
Continue to promote program and educate on 
issues. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  
(or NOT) 

Method of Assessment Program Modifications 

3 - behavior 

Slow change in behavior noticed, as 
only one facility has participated in 
program. Two others have expressed 
interest, one is in permit process. 

Continue to promote program and educate on 
issues. Encourage participation in program. 

4- Load 
reductions 

Grease Interceptor 
Incentive Program 

5- change in 
runoff/discharge 

quality 

Proper installation and maintenance 
can prevent sewer spills and sewer 
discharges resulting in sewage-free 
discharges. 

Continue to promote program and educate on 
issues. Encourage participation in program. 
 
Continue SCWD FOG program and zero 
sewer spill standard. 

1- compliance 
City’s nuisance water diversions and 
hydrodynamic separators exceed 
permit requirements. 

Continue to operate as long as they are 
effective. Nuisance Water 

Diversions and 
Hydrodynamic 

separators 4- Load 
reductions 

Dry weather flows diverted to sewer 
and debris removal are evaluated 
monthly resulting in load reductions of 
urban runoff pollutants. 

Continue to track load reductions. Investigate 
to see if daily flow volumes provide insight and 
can be used to trace urban runoff in 
subwatershed. 

1- compliance 

Permit requirements are being met. Continue to achieve compliance, strive for a 
diversified, knowledgeable, competent & 
motivated staff that keeps up with industry 
trends. 

2- awareness 

City staff have demonstrated 
increased knowledge and 
implementation of storm water 
program. 

Continue to cross train and recognize 
achievements of staff. 

 
 
 
 
 
 
 

Staff Training 
 
 
 
 
 
 

Staff Training 

3- behavior 

City staff have implemented 
appropriate BMPs. 
 
Field staff have demonstrated 
continued interest and responsibility 
for notifications, implementing BMPs, 
etc. 

Continue to utilize broad-based City field staff 
to implement program to maximize resources. 
 
Continue to provide opportunities for training 
of City Staff. Encourage “advanced” training 
on topics of interest and responsibility (ie. IPM 
for park staff). 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  
(or NOT) 

Method of Assessment Program Modifications 

 
4- Load 

Reductions 

When staff implement BMPs and 
enforce BMP requirements, we 
anticipate an unquantifiable pollutant 
load reduction. 

Continue to train staff and spot check to 
ensure that staff is implementing and requiring 
BMPs. 

1- compliance Permit requirements are being met. Continue to achieve compliance. 

2- awareness 
Some attitude and knowledge of 
requirements has been demonstrated 
by contractors. 

Continue to educate contractors. 

3- behavior 
Some behavioral changes have been 
noticed; however continued 
enforcement is required. 

Continue to use progressive enforcement. 

4- Load 
reductions 

Prevention of discharges to storm 
drain. When contractors implement 
BMPs, pollutant loads are reduced. 

Continue to require and evaluate effectiveness 
of BMPs. 

Construction 
BMP 

Implementation & 
Enforcement 

5- change in 
runoff/discharge 

quality 

When contractors implement BMPs, 
pollutant loads are reduced and thus 
discharge quality is improved. 

Continue to review monitor data. 

1- compliance Helps City achieve public education 
requirements. 

Continue to participate in outreach events and 
utilize the pledge card as a tool. 

2- awareness The activity increases the awareness 
of a number of topics. 

Continue to participate in outreach events and 
utilize the pledge card as a tool. 

3- behavior 
The activity provides an opportunity 
for residents to think about and 
commit to behavior change. 

Continue to emphasize and encourage 
behavior change, using the Pledge Card as a 
tool. 

4- Load 
reductions 

In the long-term, behavioral change 
will result in load reductions. 

Continue to monitor water quality data. Long-
term look for trends in data in regards to 
specific pollutants relating to specific activities. 

Public 
Outreach 

Pledge Card 
Activity 

5- change in 
runoff/discharge 

quality 

In the long-term, behavioral change 
will result in change in runoff quality. 

Continue to monitor water quality data. Long-
term look for trends in data in regards to 
specific pollutants relating to specific activities. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  
(or NOT) 

Method of Assessment Program Modifications 

1- compliance Permit requirements are being met 
and exceeded. 

Continue program. 

2- awareness 

Reviewed OC survey results which 
indicated a slight increase in public 
knowledge and awareness, in 
general. 

Continue with outreach program, continue to 
survey periodically.  
 

3- behavior 

# of people using HHW collection 
center. 
 
 
 

Continue to evaluate City public outreach 
events to maximize resources and 
effectiveness. 
 
Continue to pilot outreach programs and 
evaluate them to determine behavioral 
changes, if any. 

 

General 
Residential 
Outreach 

4- Load 
reductions 

In the long-term, behavioral change 
will result in load reductions. 

 

1- compliance Permit requirements are being met or 
exceeded. 

Continue regular inspections. 
 

2- awareness 
One-on-one contact with SCWD/City 
inspector has been effective vehicle to 
increase knowledge and awareness. 

Continue inspections and coordination with 
SCWD FOG program. 

3- behavior # non compliances 
 

Continue to evaluate annual program to see if 
there is a decrease in non-compliances. 

4- Load 
reductions 

Sites will achieve compliance 
annually, thus reducing potential for 
pollutant load. 

Continue to implement program prior to rainy 
season to address potential loads prior to 
chance of discharge. 

Commercial Roof top inspection 
Pilot Program 

5- change in 
runoff/discharge 

quality 

In the long-term, behavior change will 
result in change in runoff quality. 

 

ID/IC  1- compliance Permit requirements are being met. Continue program. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  
(or NOT) 

Method of Assessment Program Modifications 

2- awareness 

Changes in knowledge of program 
managers, as well as violators 
subjected to enforcement action have 
been demonstrated. 

Pursue “advanced” training on conducting 
investigations and relationship between a 
variety of pollutants and potential sources. 
Talk with County for assistance in 
development of this advanced training. 
Continue to work with OC Water Quality 
subcommittee. 

3- behavior 
Changes in behavior can be 
demonstrated, as few violators have 
been identified as repeat violators. 

Continue to implement and monitor. 

4- Load 
reductions 

Load reductions are anticipated as 
investigations are conducted and 
knowledge base of program 
managers is increased. 

Continue to implement and monitor. 

 
Illicit discharges & 

enforcement 

5- change in 
runoff/discharge 

quality 

Changes in runoff/discharge quality 
are anticipated as dischargers’ 
knowledge of water quality regulations 
and BMPs is increased. 

Continue to implement and monitor. 

 
The list above is not exclusive of all the program activities, but provides a list of some of the significant programs where a bonafide 
assessment and associated program modifications can be made. As indicated above, few projects achieve a higher level (5 or 6) of 
outcome within a short time frame. As the Stormwater program is an iterative process, it is acknowledged that changes in receiving 
water quality based on certain activities will take time; however the City is fortunate to have a few programs that have achieved high 
level outcomes, demonstrating commitment and progress. The City will continue to evaluate, improve and enhance programs, as 
necessary.  As data continues to be collected, knowledge is acquired and new information becomes available.  
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section 4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section 4.2) 
 
No revisions were made to the City of Dana Point’s Storm Water and Urban Runoff Pollution 
Controls Ordinance, Title 15, Water & Sewers of the City's Municipal Code, during this 
reporting period.   
 
City Council approved adding Chapter 6.45 of the Municipal Code entitled the “Anti-Littering 
Ordinance” on November 20, 2006. 

The adoption of this ordinance will provide the proper mechanism for local enforcement 
personnel to effectively and legally enforce littering violations.  Barbara Stocker, Office of 
County Counsel, advised the Sheriff’s Department that littering ordinances as a rule are upheld 
as legal unless they infringe on First Amendment rights (e.g., distribution of political leaflets).   
 
C-4.3 Legal Authority Modifications 
 
There are no program modifications that will be made to the Legal Authority section of the 
City’s LIP at this time. 
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section 5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs.  
 
C-5.1.1 Overall Program Management 
 
Through the submittal of an Organization chart (LIP Exhibit 2.1); the City of Dana Point 
identified which Department(s) was responsible for the implementation of this stormwater 
program element.   
 
During the reporting period, some significant changes were made to the Organization chart. The 
revised organization chart(s) are included at the end of Section 2 of this report. 
 
As of FY07-08 the Parks Department will be overseen by the Parks & Recreational Department 
Services, in lieu of the Public Works & Engineering Department as in past years. 
 
The City’s upgraded “Trak-It” system that will enhance permitting, project, and code 
enforcement tracking is still being fine-tuned. This program has allowed improved coordination 
between departments and help code cases being tracked by multiple responders, but still has 
some kinks which are being resolved. 
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
5.2) 
 
It is important to note that the City of Dana Point does not own, operate or maintain any beaches, 
sewers, or the following facilities within the City; however the City has been successful in 
maintaining cooperative relationships with other agencies so that any issues that are identified 
can be addressed in a timely, efficient and effective manner:  
 
• The County of Orange owns, operates and maintains the Dana Point Harbor (and all 

commercial facilities therein), Baby Beach, San Juan Creek Flood Control Channel, Salt 
Creek, Capistrano County Beach and Salt Creek County Beach. The County of Orange is 
also responsible for the OC County Corporation Yard on Del Obispo. 

• The Department of State Parks owns, operates and maintains Doheny State Park Beach. 
• The South Coast Water District (SWCD), the Moulton Niguel Water District (MNWD) and 

the City of San Juan Capistrano own, operate and maintain the water and sewer mains 
throughout the City. SCWD owns, operates and maintains their maintenance yard and a 30-
acre parcel adjacent to SJC. The City coordinates many efforts that impact water quality with 
these agencies. An example of a successful coordinated effort is detailed in the ID/IC Section 
of the Report in response to the dry weather monitoring program. 
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• South Orange County Wastewater Authority (SOCWA) owns, operates and maintains the 
wastewater treatment facility and the plant’s outfall, located approximately two miles off the 
coast of Doheny State Beach. 

• Caltrans owns, operates and maintains Interstate-5 and the Highway 1/PCH off ramp over 
San Juan Creek. 

• The Orange County Fire Authority (OCFA) owns, operates and maintains Stations 29 & 30 
in the City of Dana Point. 

• Capistrano Unified School District owns, operates and maintains various school facilities 
throughout the City, including the bus yard, which is the only identified industrial facility 
within the City. See Section 9, Existing Development, of this Report for an update. 

• SDG&E owns various electrical and gas facilities, including the Southern California Gas 
Yard on Del Obispo, just north of PCH. 

• The County of Orange owns, operates and maintains a branch library in the City of Dana 
Point. 

 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Summary  
 

Municipal Facility Types Total 
Number of 
Facilities 

Corporation Yards - Maintenance Yards (owned and operated by the County of Orange) 1 
Other Municipal Owned and/or Operated Facilities – City Parks  21 
Other Municipal Owned and/or Operated Facilities – City Public Buildings (City 
Hall/Police, Community Center) 

2 

 
There have been no changes to the municipal inventory during the reporting period. 
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal.   
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Name Location Watershed 
T = Toilets 
P= Parking 

(# Stalls) 

Priority 
Ranking 

Inspected 
2006-07? 

City Hall/Police 
building 33282 Golden Lantern San Juan Creek P Medium Y 

Dana Point 
Community 
Center building 

34052 Del Obispo Street San Juan Creek T, P (129) Medium Y 

OC Corporation 
Yard 34102 Del Obispo San Juan Creek P High 

Y (by 
Orange 
County) 

Blufftop Trail Amber Lantern at 
Violet Lantern San Juan Creek  Low Y 

Chloe Luke 
Overlook Park 

Camino Capistrano at 
Camino de Estrella San Juan Creek  Low Y 

Creekside Park 25743 Stonehill Drive San Juan Creek T Medium Y 
Crystal Cove Park 25044 Via Elevado San Juan Creek  Low Y 

Dana Crest Park 24461 Josiah Drive Dana point 
coastal streams  Low Y 

Dana Hills High 
School Sports Park 

33333 Golden Lantern 
Drive San Juan Creek T Medium Y 

Dana Woods Park 24900 Dana Woods San Juan Creek  Low Y 
Del Obispo Park 34052 Del Obispo Street San Juan Creek  Low Y 
Harry Otsubo 
Community 
Garden 

SE corner of Stonehill at 
Golden Lantern San Juan Creek P (20) Medium Y 

Heritage Park 34400 Old Golden 
Lantern San Juan Creek P (10) Medium Y 

Lantern Village 
Park La Cresta San Juan Creek  Low Y 

La Plaza Park Pacific Coast Highway 
at La Plaza San Juan Creek P (72) Medium Y 

Louise Leyden 
Park 25922 W. Dana Bluff San Juan Creek  Low Y 

Palisades Gazebo 
Park 26401 Palisades Drive San Juan Creek  Low Y 

Pines Park 34941 Camino 
Capistrano San Juan Creek  Low Y 

Sea Canyon Park 33093 Santiago Drive Dana point 
coastal streams T Low Y 

Sea Terrace Park Pacific Coast Highway 
at Niguel Road 

Dana point 
coastal streams  Low Y 

Sea View Park 25262 Manzanita San Juan Creek  Low Y 
Shipwreck Park 33972 Golden Lantern San Juan Creek  Low Y 
Sunset Park 33345 Calle Naranja San Juan Creek T Low Y 
Thunderbird Park 33422 Ocean Hill Drive San Juan Creek P (8), T Medium Y 

Landscaping 
Activities  

Dana point 
coastal streams 
and San Juan 

Creek 

 High Y 
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C-5.3    Prioritization of Sites (LIP Section 5.3) 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total 

Number of 
Facilities 

Number of mandatory high priority facilities 1 
Number of "Other" high priority facilities 0 
Number of medium priority facilities 9 
Number of low priority facilities 14 
Total Number of Facilities 24 

 
There have been no changes to the prioritization of the municipal inventory during the reporting 
period. 
 
Watershed Summary  
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

Dana Point Coastal 
Streams 

0 0 3 0 

San Clemente 
Coastal Streams 

0 0 0 0 

San Juan Creek 1 9 11 0 
Total for all 
categories 

1 9 14 24 

 
C-5.4   Model Maintenance Procedures (LIP Section 5.4) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The City also has prepared a Storm Water Management Plan 
for the City Parks and Building Facilities. 
 
There were no changes made to the BMP Fact sheets or the SWMP during the reporting period. 
 
For details on Municipal BMPs and Programs, please refer to the C-5.A Attachment 1 at the end 
of this Section. 
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C-5.5    Inspection (LIP Section 5.5) 
 
The City inspects the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP, at a minimum.  The inspections generally 
include a review of the material and waste handling practices, BMP implementation and 
evidence of past or present unauthorized non-stormwater discharges.   
 
City parks are inspected weekly by Park staff and contractors as part of their routine 
responsibilities. The drainage facilities are inspected annually before the wet season and 
additional inspections as needed during the wet season. The number of sites inspected (not # of 
inspections) during the reporting year is presented below:  
 
Jurisdictional Summary  
Municipal Facility Types Total Number 

of Facilities 
Inspected 

Corporation Yard – County Maintenance Yard 1 (official 
inspections 
conducted by 
County – City 
spot checks) 

Other Municipal Owned and/or Operated Facilities - Parks  21 
Other Municipal Owned and/or Operated Facilities - Public Buildings (City 
Hall/Police and Community Center) 

2 

Total for all Categories 24 
 
There have been no significant issues noted at the City Parks or City Buildings during the 
reporting period. However, the following improvements have been made: 
 
1. Installation of five (5) more mutt mitt dispensers in City parks/trails, bringing the total to 60. 

2. A new contractor, ChemLawn was brought on board to oversee and improve fertilizer and 
pesticide management.  

3. Reports of over-watering are rectified, upon notice, in a timely manner. Park staff have been 
directed that stopping/preventing over-watering is a priority issue. 

The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring Corrective 
Action 

Number of Re-inspections 
 

Dana Point Coastal 
Streams 0 0 
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Watershed Number of Facilities /Field 
Programs requiring Corrective 
Action 

Number of Re-inspections 
 

San Clemente Coastal 
Streams 0 0 

San Juan Creek 2 2 
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 
Programs with BMPs 
Fully Implemented 

Number of 
Facilities/Field 
Programs with BMPs 
Partially Implemented 

Number of 
Facilities/Field 
Programs With No 
BMPs  

Dana Point Coastal 
Streams 

3 0 0 

San Juan Creek 18 3 0 
 
The facilities referenced above with BMPs partially implemented include the parks where the 
improvements noted above were implemented and the County of Orange corporation yard where 
the following BMP maintenance was required at the time of inspections: 
 
• Cover storage 
• Fix oil leak from equipment 
 
Corrective actions at the City’s parks include: 

• irrigation adjustments to prevent overwatering,  
• permanent erosion and sedimentation control BMP repair, 
• installation of more trash receptacles in areas where trash is noted, 
• need for improvement of overseeing of their contractors to make sure that the contractors 

are aware of and implement BMPs 
 
The observations noted during the inspections have been corrected in a timely manner. The 
quarterly inspections appear to be timely and needed to remind employees about the BMP 
requirements. It should be noted that no discharges have occurred. 
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C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
During the reporting period, the enforcement actions taken were observation and subsequent 
education and corrective action. The City has observed that once potential issues are brought to 
the attention of the City’s contractors and staff, compliance was achieved in a short time (usually 
that day or the next.) As the City of Dana Point has a relatively small staff, staff work closely 
together as a team and this promotes timely and effective corrective actions, with little 
“enforcement” required. 
 
C-5.5.2   Reporting 
 
During the reporting period, the City did not find any municipal facilities that represented a 
threat to human health or the environment. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Dana Point Coastal Streams 0 
San Clemente Coastal Streams 0 
San Juan Creek 0 

 
C-5.6    Education and Training (LIP Section 5.9) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program, as well as all LIP components.  The training conducted for municipal staff during the 
reporting period is summarized below. 
 
As the City’s water quality program has evolved, the City has developed its NPDES Training 
Philosophy: 
 

 Maintain a knowledgeable, competent and motivated staff 
 Cross train/diversify roles, when reasonable 
 Keep up with industry trends and advancing technology in the continually evolving field of 

stormwater / water quality 
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The Table below shows the training that City staff has participated in during the reporting period. 
 

  Department 
Department 
Subcategory

Topic of 
Education 

Activity Sponsor 
# of 

Attendees 
7/1/2006 Public Works Water Quality StormCon 2004 StormCon 1 

8/14/2006 Public Works Water Quality Flow Monitoring Geotivity 1 

8/15/2006 

Public Works, 
Engineering 
Community 

Development 

Planning WQMP, SWPPP, 
BMPs City 10 

8/16/2006 Public Works Water Quality Municipal Progressive 
Approach CASQA 1 

8/16/2006 Public Works/ 
Building Building Encroachment 

Requirements, BMPs City 12 

9/19, 9/26, 
10/3, 10/10 Public Works Water Quality 

Protector Del Agua 
Irrigation 

Management/Water 
Conservation 

MWDOC, Tri-City 
Water Savers 1 

9/29/2006 
Public Works , 

Headlands 
Contractor 

Water Quality Advanced Treatment 
(polymer) 

Cleancreek 
Systems 1 

10/23/2006 
Construction 

BMPs- 
RWQCB-9 

Public Works, 
Building, Code 

Construction BMPs- 
RWQCB-9 County/RWQCB9 10 

10/25/2006 New 
Development 

Public Works/ 
Planning 

WQMP/Environmental 
Review County 2 

1/17/2007 Public Works Streets 
Erosion & sediment 

Control BMP 
Workshop 

OC 2 

3/5/2007 Public Works Water Quality stream gaging (field) OC Staff 2 

3/7/2007 Public Works Water Quality Vector Control & 
BMPs 

OC Vector 
Control Agency 1 

5/17/2007 Community 
Development Planning WQMP, NPDES 

requirement refresher Public Works 6 

5/17/2007 sample 
collection Water Quality sampling techniques Sierra labs, 

SEEP 2 

6/5/2007 Community 
Development 

Community 
Development - 

Building 

construction 
inspection/BMPs 

CAA/Mission 
Viejo 2 

6/6/2007 Public Works Engineering Stormwater 101 OC 1 

6/7/2007 Public Works Water Quality Zero Waste 
Conference 

Earth Resource 
Foundation 1 

 
 
C-5.6.2    Education 
 
The following reference materials were provided to municipal staff and/or contractors and utility 
companies that conduct work in the City. 
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Poster, Brochure, or Fact 
Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Stormwater 101 10 
 

various 

WQMP Flow Chart/Info 16 
 

at internal trainings 

Protector Del Agua Training 
Manual 

1 
 

provided during class 

Construction BMP 
Handouts 

N/A – as needed in field 
 

provided to inspectors and field 
personnel 

Total number of outreach 
materials distributed 
during the current 
reporting year 

27+ 
 

 

 
City staff hosts monthly mandatory utility coordination meetings, where the utility companies 
meet with the City to go over projects. A regular agenda item includes BMP requirements, issues 
that have been observed, issues that have been resolved, etc. This meeting has been successful in 
keeping everyone on the same page in regards to the City’s construction BMP requirements and 
expectations, but there is a continual struggle with agencies that have their own NPDES permit. 
 
C-5.7    Municipal Activities Program Modifications  
 
There are no significant program modifications that will be made to the Municipal Activities 
section of the City’s LIP at this time. 
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C-5.A  ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis of Section 5.4 of the current DAMP, are as follows: 
 
• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 
 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, data is being collected continuously. 
 
C-5.A.1 Litter Control 
 
The City's landscape maintenance contractor conducts litter pick-up in the City parks, street 
medians and along the San Juan Creek bike trail. In addition, the City contracts for litter pick-up 
services on weekends at six of the City's Parks: Heritage, Sea Canyon, Creekside, Del Obispo, 
Pines, Sunset and La Plaza. These parks are selected based on use and need for additional litter 
management. 
 
There are more than 126 trash receptacles located throughout the City which are emptied twice 
per week by the City's contracted waste hauler, CR&R. 
 
The City now has 60 mutt-mitt dispensers throughout City parks. The City Parks Manager 
inspects the parks approximately once per week and a component of the inspection is to refill the 
mutt-mitt dispensers as needed. 
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
 
The City sponsors bulky item clean up events each year where residents can drop off items that 
are too big to fit in their household waste containers. The City strategically selects two feasible 
sites to make this event most convenient. The City has also been able to coordinate the event 
with organizations that accept donations, such as Salvation Army and Goodwill, etc. to recycle 
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items that are in good, useable conditions in lieu of disposing them. This year’s events were held 
on:  
 
 
  10/26/2007 2/10/2007 5/12/2007
Landfill Tons 25.18 21.85 35.18
Recycle 
Tons 27.94 23.65 32.39
Total Tons 53.12 45.5 67.57
Total 
Diversion 53% 52% 48%

 
We had over 500 participants at each event. 
 
This year at the October 28, 2006 clean up event, the City coordinated with the County’s Used 
Oil Recycling Program to distribute used oil and filter containers to those who change their oil at 
home. 
 
As one can see by the participation, the events are very successful and well utilized. The program 
helps decrease improper disposal of items (dumping, etc.). 
 
The Dana Point Earth Ocean Society began an initiative to install “Smoker’s Outposts” (ashtrays 
that are not subject to wind and rain) to areas throughout the City where cigarette butt litter is a 
concern. To date the organization has placed 42 of the Smoker’s Outposts at various locations. 
The City has purchased several for municipal facilities. 
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The City continues to implement its Bag2Bag Plastic Bag Recycling Program that began the 
week of June 20, 2005. Since its inception and documented success, the program has been 
expanded to other cities, and the method has been made easier by allowing plastic bags to be 
collected in any plastic bag, in lieu of a specified blue bag, tied and placed in the recycling 
container. 
 
 
 
 
 
 
 
 
 
 
 
 

 Total 
Trash 

Collected 
(includes 
landfilled 

and 
diverted) 

Recyclables
(amount 
diverted) 

% 
Diverted 

(Recycled) 

FY06-07 57,750 25,033 49 
FY05-06 57,746 27,567 51 
FY04-05 59,234 26,886 45 
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The amount of recycled material remains comparable to last year. The City is working on getting 
more commercial facilities to recycle. 
 
A recycling program for City staff and residents continues for household batteries, ink jet 
cartridges and cell phones.  This program began in the previous reporting period. 
 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 

Type Quantity 05-06 Quantity 06-07 
Total Length of Channel/Pipe 
Cleaned (ft) 

1560 1860 

Total Number of Catch Basins 
in City (#) 

565 476 catch basins, 676 inlet 
filters* 

Total Number of Catch Basins 
Inspected (#) 

565 476 

Total Number of Catch Basins 
Cleaned in City (#) 

697 (some catch basins 
required more than one 
cleaning during the year). 

511 

Percentage of Catch Basins 
Cleaned (%) 

100 – some more than once 100 

Total Volume of 
Material/Debris Removed 
(tons) 

25 28 

Method of Material/Debris 
Removal: Vacuum Truck 

15% 6% 

Hand Crews 85% 94% 
 
* The City was previously reporting number of inlet filters as number of catch basins. The 
number of municipally owned catch basins is less than the number of inlet filters, as some larger 
catch basins have more than one inlet filter. 
 
The City is undergoing a comprehensive drainage map update which is about 10% complete. It 
has been a long process and the City does not have the resources to dedicate to this task full time, 
due to other priorities. Therefore the drainage map update is worked on intermittently, when time 
and resources allow. An autocad drainage file is complete, and under review, which will be 
helpful; however, there are a number of subsequent steps that the City wishes to accomplish, 
including: 
 

• confirm storm drain locations/ limits, based on the recorded plans we have in the City, and revise 
the drainage map accordingly, 

• identify the storm drain County names for each main trunk line, and designate new storm drain 
names for the tributary storm drain lines, 

• correlate the designated storm drain name with the City Record Numbers (so it will be easy for us 
to find the plans & documents), 

• superimpose the GIS coordinates for each catch basin citywide, and 
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• create a database that provides the storm drain materials, lengths, pipe sizes, locations, video 
inspections, maintenance records, etc., 

 
The City also conducted a potential illicit connection investigation based on the results of the 
storm drain video that was conducted last reporting period. No illicit connections were identified. 
The investigations included undocumented pipes that were either determined to be disconnected 
or were yard or other landscape drains. The Illicit Connections Summary Report is provided in 
Section 10 of this Report. 
 
Trash Separation Units  
 
The City’s trash separation units are effectively removing trash and sediments from urban runoff. 
Over 19,990 pounds (compared to 48,000 pounds last year) of material was removed and 
properly disposed of during the reporting period. The decrease in amount could be due to the dry 
season we have been experiencing this past winter (2” rainfall), which appears to result in a 
decrease in the amount of dry weather nuisance flows, where by less trash and debris enters the 
storm drains because it is picked up by the street sweeper. 
 

FY06-07 

LOCATION 

AMOUNT OF 
LITTER 
(LBS.) 

DATE & AMOUNT 
OF SEDIMENT & 

VEGETATION 
(LBS.) 

DEL OBISPO 
CHANNEL 28.15 3260.8 
DEL OBISPO  55.75 3955 
ALIPAZ 105.51 6871.9 

NORTH 
CREEK 34.55 3383.3 
CAPO BEACH 18.55 2277.2 

TOTAL 242.51 19748.2 

FY05-06 

  LOCATION 

AMOUNT OF 
LITTER 
(LBS.) 

DATE & AMOUNT 
OF SEDIMENT & 

VEGETATION 
(LBS.) 

DEL OBISPO 
CHANNEL 42.5 1722.5 
DEL OBISPO  101.5 9594.6 
ALIPAZ 226.4 24988.4 

NORTH 
CREEK 103.2 9760.2 
CAPO BEACH 7 2366 

TOTAL 480.6 48431.7 
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Nuisance Water Diversion Systems 
 
The City has a total of 13 diversions. Flow data is provided below, and as you can see most of 
the flows are significantly decreased compared to last year. 

 
 
Inlet Filters 
 
The City has 476 catch basin inlets within its jurisdiction. Each of the inlets is equipped with one 
or more DrainPac inlet filters to remove sediment and trash, as well as hydrocarbons from urban 
runoff prior to reaching the receiving waters. The City inspects and cleans, when necessary, the 
inlet filters at a minimum of quarterly. This reporting period, the inlet filters only required two 

 Channel 
Name 

Location of 
Diversion 

Costs For 
Diversion 

Setup 

Amount of 
Flow 

Diverted  
06-07 

(gallons) 

Amount of 
Flow 

Diverted  
05-06 

(gallons) 

Amount 
of Flow 

Diverted 
04-05 

(gallons) 
5/01/06 Capo 

Beach Capo Beach $500,000 388 0 NA 

4/1/03 San Juan 
Creek 

Alipaz – 
north of Quail 

Run on 
Sycamore Creek 

Trail 

$650,000 6,696,117 9,756,441 6,817,872 

12/01/03 San Juan 
Creek 

Del Obispo - 
Behind Dana 

Point Community 
Center at 34052 

Del Obispo 

$650,000 1,087,980 827,680 915,679 

9/01/03 North 
Creek 

North Creek 
Approximately 

200 feet north of 
the intersection of 

Dana Point 
Harbor Drive and 
Park Lantern, on 

west side of 
Dana Point 

Harbor Drive in a 
Utility Vault 

$1,000,000 2,309,503 4,260,063 3,167,437 

04/01/03 Capo 
Beach 

Urban Runoff  
(8 small 

diversions) 
$650,000 29,280 42,716 N/A 

5/01/00 Capo 
Beach 

Camino De 
Estrella- small 

gutter diversions 
at the intersection 

of Camino De 
Estrella and 

Camino 
Capistrano 

$150,000 N/A N/A N/A 
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cleanings. This could be due to the dry rainy season, which allows for the street sweepers to 
collect the debris before it gets carried into the inlets. 
 
It is apparent, based on the quantifiable data below, that the inlet filters are effective at capturing 
litter and sediment from urban runoff and thus preventing it from entering receiving waters. In 
addition, a summary of two studies regarding the effectiveness of inlet filters was provided in 
last year’s report. 
 

 

In FY05-06, 3,350 pounds of litter and 153,185.4 pounds of sediment (Total: 156,535 pounds) 
was removed, compared with the current reporting period of 81,381 pounds. 

  

 

Date of 
Inspection/Cleaning 

Total # of Inlet Filters 
that required cleaning

Pounds of Litter 
Removed 

Pounds of 
Sediment Removed 

December 2006 400 4452.50 40,900.20 
June 2007 312 2124.31 33913.51 

TOTALS 6,577 74,814 
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C-5.A.4 Catch Basin Stenciling  
 
Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-stenciled this 
reporting period 

293 42 
 

Type of Application(s) Used % Used 
Spray Paint 100 
Curb Markers 0 
 
Approximate 50% of the City’s storm drain inlets are marked both with stencil and a curb 
marker.  
 
Phrase Used Yes/No 
Spray Paint  
No Dumping Drains to Ocean, Blue and Black letters on 
white background 

 

 
C-5.A.5 Street Sweeping            
 
Did you purchase new street sweeping equipment or establish new contracts for said services?
NO 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush 0 
Vacuum 2 (County) 
Brush assisted 0 
Regenerative Air 2 (Clean Street) 
Other 0 
 
Question Yes/No How Often By What Means 
 
Parking restrictions for street 
sweeping? 

   
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

 monthly  
 

 
Are streets inspected for sweeper 
effectiveness? 

 weekly visual 
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The City collected approximately 555 tons of street sweeping debris in FY06-07. In FY05-06, 
approximately 471 tons were collected. 
 
It is difficult to determine why the greater amount was collected this year. We believe it is due to 
better service and equipment by the new contractor and the new opposite side street sweeping 
schedule that was implemented in April 2007. We hope that the new schedule will allow vehicles 
to be parked on one side of the street so that cars are not interfering with the street sweeping on 
the other side of the street, allowing for more effective street sweeping. The monthly data does 
show an 8-20% increase in tonnage collected since the new schedule began. The City will 
continue to monitor trends. 
 
C-5.A.6 Household Hazardous Waste Collection  
 
The number of users of the free County-wide Household Hazardous Waste Collection facilities 
showed a slight decrease this year. 
 

Reporting Period # Participants at HHW 
facilities 

FY06-07 1,190 
FY05-06 1,566 
FY04-05 1,347 
 
Based on the results of “Pledge Card Survey” discussed in Section 3 of this Report, 75% of 
adults surveyed said that they currently use the Household Hazardous Waste collection center. 
21% pledged to use it in the future.  
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Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Grant 
Ends on 

Have you 
quantified the 
amount of oil 
collected as part 
of the grant? 

Motor 
Oil/Oil 
Products 
Collected 

Oil Filters Collected 

 
 

07/01/06 06/30/07  26,300 
gallons 

17,000 
 

 
 

07/01/05 06/30/06  28,000 
gallons 

14,000 
 

 
The City has three Used Oil Certified Centers, Dana West Marina, Dana Point Marina and South 
Coast Water District. The County has new used filter containers to transport used oil filters for 
recycling that were very popular at outreach events. This could be why the number of oil filters 
collected has increased. 
 
C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.   Fertilizer Management 
 
Question Yes Specify (if needed) 
Did a city person apply fertilizers in your 
jurisdiction? 

 
NO 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

 
 

Yes- County of Orange, 
TruGreen and Chemlawn 

Did a city person determine which type of 
fertilizer to use? 

 
 

Parks Staff 

Did a contractor determine which type of 
fertilizer to use? 

 
 

Yes- County of Orange, 
TruGreen and Chemlawn 

Did a city person determine the fertilizer 
application rates? 

 
 

Parks Staff 

Did a contractor determine the fertilizer 
application rates? 

 
 

Yes- County of Orange, 
TruGreen and Soto 

Did a city person determine the timing of 
fertilizer applications? 

 
 

Parks Staff 

Did a contractor determine the timing of 
fertilizer applications? 

 
 

Yes- County of Orange, 
TruGreen and Chemlawn 

Did a city person determine the application 
methods of fertilizers? 

 
 

Parks Staff 

Did a contractor determine the application 
methods of fertilizers? 

 
 

Yes- County of Orange, 
TruGreen and Chemlawn 

Did a city person store the fertilizers?  
NO 

 

Did a contractor store the fertilizers?  
 

Yes- County of Orange, 
TruGreen and Chemlawn 
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Question Yes Specify (if needed) 
Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

at parks, 2-3 times per year 

Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

On athletic fields only, two to 
three times per year. 

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

Computers are calibrated daily 
for County services. Other 
landscaping contractors calibrate 
their equipment three to four 
times per year. 

If Yes, how is calibration done? (Please specify)  
 

Calibration formulas for County 
services. City landscaping 
contractors are calibrated based 
on estimates per square footage 
and settings on bag. 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 
 

No 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

 
 

County services: when spills 
occur, they are contained and 
absorbed, if necessary and swept 
up.  For City landscape 
contractors any spills are blown 
back into vegetation. 

Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

City landscaping contractors: 50 
acres of land were treated with 
fertilizers. 

 
The following table provides information on the fertilizers that were applied in the City during 
the reporting period. 
Brand Name Nitrogen Phosphorus Potassium Total Amount 

Applied (lbs) 
05-06 

Total Amount 
Applied (lbs) 
06-07 

Ex. Super Turf 20 10 10 2000 2000 
Urea 42 0 0 6000 5700 
Turf Supreme 16 6 8 6000 5800 
Nitro King 22 6 8 6000 5700 
 
A new contractor was brought on board to manage fertilizer and pesticide use more efficiently 
and effectively. 
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B. Pesticide Management 
 
Question Yes/No Specify (if needed) 
Do you monitor for pests?  City – no, County- yes 
Do you utilize presence/absence?  City – no, County – yes 
Do you utilize visual counts?  City – no, County - yes 
Do you utilize symptoms/signs?  City – no, County - no 
Do you utilize others? (Please specify)  City – no, County - no 
Do you monitor Vertebrates: Gophers?  City – no, County - no 
Do you monitor Vertebrates: Rabbits?  City – no, County - no 
Do you monitor Vertebrates: Ground squirrels?  City – no, County - no 
Do you monitor Vertebrates: Others? (Specify)  City – no, County - no 
Do you monitor Insects/Mites: Ants?  City – no, County - no 
Do you monitor Insects/Mites: Aphids?  City – no, County - no 
Do you monitor Insects/Mites: Whiteflies?  City – no, County - no 
Do you monitor Insects/Mites: Spider mites?  City – no, County - no 
Do you monitor Insects/Mites: Psyllids?  City – no, County - no 
Do you monitor Insects/Mites: Others? (Specify)  City – no, County - no 
Do you monitor Weeds: Grasses?  City- no, County – yes 
Do you monitor Weeds: Broadleaf?  City- no, County - yes 
Do you monitor Diseases: Leaf?  City – no, County - no 
Do you monitor Diseases: Root?  City –no, County - no 
Do you monitor Diseases: Whole Plant?  City –no, County - no 
Do you monitor Diseases: Other? (Specify)  City – no, County - no 
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

 City – no, County - no 

Do you identify pests from books/magazines?  City – no, County - yes 
Do you identify pests from Ag. Commissioner?  City – no, County - yes 
Do you identify pests from UC Cooperative 
Extension? 

 City – no, County - no 

Do you identify pests from Internet?  City – no, County - yes 
Do you identify pests from Pest Control 
Advisor? 

 City – no, County - yes 

Do you identify pests from Own Experience?  City – yes, County - yes 
Do you identify pests from Others? (Specify)  City – no, County - no 
Did a city person apply insecticides/miticides in 
your jurisdiction? 

 City – no, County - no 

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

 City – no, County contractor- yes 

Did a city person apply herbicides in your 
jurisdiction? 

 City – no, County - no 

Did a contractor apply herbicides in your 
jurisdiction? 

 City – no, County contractor - yes 
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Question Yes/No Specify (if needed) 
Did a city person apply fungicides in your 
jurisdiction? 

 City – no, County - no 

Did a contractor apply fungicides in your 
jurisdiction? 

 City – no, County - no 

Did a city person apply molluscides (i.e. snail 
baits) in your jurisdiction? 

 City – no, County - no 

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

 City – no, County - no 

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

 N/A 

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

 N/A 

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide saftey? 

 N/A 

Do you calibrate the equipment used for the 
application of pesticides? 

 City – contractor does 

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 City – test on small area 
County - computer rigs are 
calibrated daily, other equipment 1-
5 times per year. 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 City contractors: test on a small 
area. County services: use 
calibration formulas. 

Do you have written procedures in place to deal 
with pesticide spills? 

 City – yes SWMP 
County - yes 

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

 no 

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 

 County contractor 

Do you typically clean up small spills of 
pesticides by Sweeping? 

 City contractor, County contractor 

Do you typically clean up small spills of 
pesticides by Washing? 

 City contractor – not allowed 
County contractor - no 

With the left over pesticide from an application, 
do you store for the next job? 

 City & County contractor store 
offsite 

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

 City & County contractor – no, 
take offsite 
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Question Yes/No Specify (if needed) 
The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

 City & County contractor - no 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

 n/a 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

 n/a – contractor  

The location where you clean vehicles used to 
transport pesticides is at your own facility. 

 n/a – contracted service 

The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

 n/a – contracted service 

The location where you clean vehicles used to 
transport pesticides is at the application site. 

 n/a – contracted service 

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

 n/a – contractor  

When pesticides land off-target (i.e. on 
sidewalks and streets), you sweep/blow. 

  

When pesticides land off-target (i.e. on 
sidewalks and streets), you wash. 

 no 

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

 no 

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 City - approximately 60 acres on 
parks. 

How many acres of insecticides/miticides were 
applied? 

 none 

How many acres of herbicides were applied?  68.56 County, 60 parks 
How many acres of fungicides were applied?  none 
How many acres of molluscides (i.e. snail baits) 
were applied? 

 none 

 
The following table provides information on the pesticides that were applied in the City during 
the reporting period. 
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      Category of 

Pesticide 

Brand Name EPA 
Registration 
Number 

% 
Active 
ingredie
nt 

Total 
Amount 
Applied 
05-06 

Total 
Amount 
Applied 
05-06 

Unit
s 
 I II III I

V 

 
41-A (City) 

2839-50021-
AA 

30 43 40 ounc
es 

    
 

 
Aquamaster 
(City) 

524-343-AA 54 5 4 gallo
n 

    
 

 
Reward (City) 

101-353-2A 36 2 5 gallo
n 

    
 

 
Landmark MP 
(City) 

352-621 50 4 3 pack
ets 

    
 

 
No Foam A 
(City) 

1050775-
50022-AA 

90 10 10 gallo
ns 

    
 

 
Round Up Pro 
Concentrate 
(City) 

524-529-AA 50 25 27 gallo
ns 

    
 

 
Ex. Round Up 
Pro (City) 

348-04-001  200 190 gallo
ns 

    
 

Razor Pro 
(County) 

228-366 41 42.70  QTS 
 

  ⌧  

Ultra 90 17545-50021-
AA 

90 129.50  QTS 
 

  ⌧  

Aquaneat 2285-AA 53.8 211.20  QTS 
 

  ⌧  

Reward QT 100-353-2A 36.4 8.90  QTS 
 

 ⌧   

Landmark MP 352-621 50 53.60  OZS 
 

  ⌧  

41-A 2839-50021-
AA 

30 23.00  OZS 
 

  ⌧ 
 

 

Agridex 41165-0103 90 16.15  QTS 
 
 

  ⌧  
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C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management which supports moving away from 
reliance on pesticides, and moving towards an integrated approach of using pesticides only when 
indicated by monitoring, in addition to using environmentally friendly pest control techniques 
when possible. 
 
Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

 City – no 
County - yes 

Do you regularly monitor for pests?  City – no, County - yes 
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

 City – no, County - yes 

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

 City – no, County - yes 

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

 City- no, County - no 

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

 City – yes, County - yes 

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

 City – yes, County - yes 

An alternative to pesticides was used: Weeds - 
Fabric for suppression 

 City – no, County - no 

An alternative to pesticides was used: Weeds - 
Adjust mowing height 

 City – no, County - yes 

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

 City- no, County - yes 

An alternative to pesticides was used: Weeds - 
Flaming 

 City – no, County - no 

An alternative to pesticides was used: Weeds - 
Landscape design 

 City – no, County - yes 

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

 City – no, County - no 

An alternative to pesticides was used: Diseases 
- Irrigation 

 City – no, County - no 

An alternative to pesticides was used: Diseases 
- Plant selection 

 City – no, County - no 

An alternative to pesticides was used: Diseases 
- Pruning 

 City- no, County - no 

An alternative to pesticides was used: Diseases 
- Fertilization 

 City – no, County - no 

An alternative to pesticides was used: Diseases 
- Landscape design 

 City – no, County - no 

An alternative to pesticides was used: Diseases 
- Other (Please specify) 

 City – no, County - no 
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Question Yes/No Specify (if needed) 
 An alternative to pesticides was used: Insects - 
Biological control 

 City – no, County - no 

An alternative to pesticides was used: Insects - 
Plant selection 

 City – no, County - no 

An alternative to pesticides was used: Insects - 
Pruning 

 City – no, County - no 

An alternative to pesticides was used: Insects - 
Physical Removal 

 City – no, County - yes 

An alternative to pesticides was used: Insects - 
Landscape Design 

 City – no, County - yes 

An alternative to pesticides was used: Insects - 
Other (Please specify) 

 City – no, County - no 

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Darren Haver: 
dlhaver@ucdavis.edu 
County:  
Don McPeck: 714-567-6265 
Adam Ontiveros: 714-567-6236 
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section 6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  Developing 
programs to inform and involve the public can be an effective method for controlling urban 
runoff and stormwater pollution.  Emphasizing the relevant impacts of urban runoff and 
stormwater pollution to each particular target audience increases the likelihood that the messages 
will be noticed and that the audience will support and participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution comes from, 
how it directly affects them and what they can do to prevent those effects, the community may be 
more willing to support and participate in the pollution prevention program. The City also 
recognizes that the Third Term Permit sets a high expectation for the performance of the public 
education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section 6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring counties 
to ensure that media overflow messages are compatible and provides combined media buying 
power that could not be achieved by this City and the other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section 6.3) 
 
The City’s public education focus is intended to support the countywide effort through financial 
contributions, participation in the Public Education Committee and the use of countywide 
materials, thematic messages and a common look. The City supplements the countywide 
campaign at a local level to address City specific issues and target constituencies that are best 
reached through a local rather than a countywide effort.  
 
This year the City continued to focus residential outreach on source control strategies at public 
events on particular pollutants of concern. The City, in cooperation with SCWD, also developed 
a “Make a Pledge” campaign to get people involved in making pledges to help protect the Earth 

and the Ocean.  
 
Visitors to our booth at various outreach events get to plant 
drought tolerant poppy seeds in a pot to take home in 
exchange for a pledge to reduce ocean pollution. The activity 
turned out to be very popular and was very effective at 
getting important messages out. A copy of the pledge card is 
provided on the next page. You’ll notice it focuses on many 
priority topics and activities. Both an adult and a child 
version were developed.  
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Other strategies to address specific pollutants/activities are listed below. 
 
• Bacteria-  

1. Outreach regarding the importance of picking up pet waste via distribution of pet waste 
brochures and portable, refillable poop bag dispensers at a number of city events. A 
stuffed animal dog and fake poop made this display surprisingly intriguing for children 
and adults. 

2. Distribution of the City “Protect Our Earth – Protect Our Ocean” coloring book which 
features a page on pet waste. 

3. Coordination with Dana Point Animal Shelter and HOA’s to enforce problem pet owners 
when they habitually do not pick up pet waste. 

4. Outreach regarding proper private sewer management in cooperation with 
SCWD/SOCWA- grease and root sewer back up displays, providing free cooking grease 
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containers for proper disposal, and distributing brochures regarding private sewer 
maintenance.  

5. Distribution of landscape BMP brochures to address over-irrigation as well as proper 
fertilizer and pesticide application. 

 
• Car Washing-  

In coordination with SCWD, the City continues to highly encourage residents to take their 
cars to commercial car washes in lieu of washing it at home in their driveway. We address 
this issue from both a water quality and water conservation perspective. Residential car 
washing still appears to be a difficult behavior to change. 
 

• Over-Irrigation- 
Through coordination with SCWD, the City emphasizes the connection between outdoor 
water conservation and ocean water quality at outreach events. There are a number of pages 
in the City’s coloring book that relay this message. The City also mails over-irrigation 
courtesy notices to residents when runoff from over-watering is observed. When available, 
the notice includes photos and most of the time the issues are addressed in a timely manner. 
All City staff that work in the field are trained to report over-watering issues to the Water 
Quality Engineer for follow-up. The City revised and will implement a more enhanced over-
irrigation observation program in FY07-08. SCWD and the City will also have a new give-
away for FY07-08, a keychain pocket sprinkler key to adjust sprinkler heads. 
 
The City also worked closely with San Juan Capistrano, San Clemente and South Coast 
Water District, along with MWDOC and the Metropolitan Water District of Orange County 
(MET) to develop an “H2O for HOAs” workshop. The workshop was all about water, 
including urban runoff for HOA property managers, Board members and residents. The first 
workshop was in August 2007 and was truly successful.  It has become a model and more 
workshops will be held in the future. See Section 9 for more information. 

 
• Sweep It Up instead of Hosing- 

The City provides free dustpans (made of recycled plastic) and the Household Tips brochure. 
The City’s strategy is to facilitate behavioral changes, making it as easy as possible by 
providing simple “tools” that can be used, while getting the message across. This message 
promotes the awareness of the connection between outdoor water conservation and water 
quality. 

 
• Protect Our Earth – Protect Our Ocean Coloring Book- 

The City had to do a reprint of this popular City-developed coloring book and also provides it 
free of charge to school classes, and other events and functions. This reporting period, the 
City provided free coloring books to nine organizations for their use in environmental 
education, including schools, scout troops, and camps. 
 

• Paradigm for Water Quality- The City developed a comprehensive booklet highlighting 
the City’s many water quality programs. The booklet is also available on the City’s website. 
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• Support of Ocean Institute’s Educational Programming 
Each year City Council approves a contribution to the Ocean Institute to help support their 
ongoing educational programs. 

 
The City provides educational materials at City Hall, the Community Center and Visitor Center 
to reach the general public and visitors. The City utilizes the Orange County Stormwater 
Program and its Public Education Subcommittee developed brochures. 
 
Employee Training and Outreach: 
 
Please see Section 5, Municipal Activities, of this report for a list of training conducted for 
municipal staff.  
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including builders, 
developers, contractors, and property owners. 
 
Training & Outreach Activity 
• Distributes BMP fact sheets and manuals, based on priority of site, and/or Construction 

Runoff Guidance Manual with permits;  
• Distributed BMP fact sheets and/or Construction Runoff Guidance Manual at construction 

sites; 
• Worked with the large Headlands development to develop educational packets for 

purchasers of residential lots, including information on green building, construction BMP’s 
and general homeowner education. 

• Conducted pre-rainy season inspections at high priority sites to get the contractors prepared.  
• Host monthly utility coordination meetings with utility companies and contractors within the 

City. A regular agenda item is City BMP requirements and expectations. 
  
 
Outreach to Commercial/Industrial Site Owners and Operators 
 
The City has used its inspection program of commercial facilities and other liaison mechanisms 
for outreach purposes.  The City provided educational materials to site managers with each 
inspection. The inspection itself is also a valuable educational activity. 
 
Training & Outreach Activity 
• Mailed or delivered brochures and posters to commercial facilities. 
• Distributed information and educated owners and operators during inspections.  
• Conducted intense outreach on prevention of 4th of July harbor litter in coordination with U.S 

Coast Guard and boat marinas in the harbor. 
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The City also hopes to use the proposed voluntary Business Registration Program as a vehicle to 
disseminate educational materials in the future. 
 
Specific outreach activities with quantifiable results include: 

Educational Material Number Distributed Distribution Method(s) and 
Location(s) 

Orange County Restaurant BMP 
brochure 30+ Delivered during inspections & 

investigations 
The City’s Urban Runoff 

Requirements Manual for Food 
Facilities 

2 
distributed during inspection 

or mailed or emailed upon 
request 

Orange County BMP brochures, 
various topics, as applicable 100+ Distributed during inspections, 

or mailed as a follow-up 
Orange County BMP Poster for 

Food/Restaurants 30+ Distributed during inspections 

Website  N/A www.danapoint.org 
Recreation Guide  
(4 times per year) 64,000* bulk mail to all addresses, 

residential & commercial 
CR&R Recycle News 30,000*  mail 

DP News – April 5, 2007 – Clean 
Up Results 8,000 subscribers, non subscribers & 

at various locations 
Let’s Stop Swimming with the 
butts – Guest Column in Dana 

Point News 
8,000 subscribers, non subscribers & 

at various locations 

OC Register Earth Day – April 20, 
2007 8,000+ city-sponsored ad with earth 

day event info 
DP News – Harboring the Goodlife 

Article - HHW 8,000 subscribers, non subscribers & 
at various locations 

DP News – Harboring the Goodlife 
– October 12, 2006 - Recycling 8,000 subscribers, non subscribers & 

at various locations 
DP News- Harboring the Goodlife 

– November 23, 2006, Urban 
Runoff 

8,000 subscribers, non subscribers & 
at various locations 

Don't Contaminate Harbor on 4th 
of July 2,700 

Boat slip Owners, coordinated 
with United States Coast Guard 

Auxiliary, Flotilla 29 
Moulton Niguel Water Lines – Tale 

of Two Sewers 100+* water bill 

Approximate number of outreach 
materials distributed to 

commercial facilities during the 
current reporting year 

144,962 

* - These numbers represent 
total number distributed to 
residents and businesses. A 
breakdown is not available at 
this time. 
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Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach plan.  The 
City has supplemented the countywide education effort by participating in the following outreach 
events: 

 

Event Date Target Audience Approximate Number 
of Attendees 

Annual Kid's Conference on 
Watersheds - Ocean Institute 

January 10, 2007 
&  
January 22, 2007

children 300+ 

Festival of Whales March 3 & 4, 
2007 residents 300 Pledge Cards 

Ocean Awareness Day March 11, 2007 children & adults 104+ Pledge Cards 

Earth Day Lantern Village Clean 
Up March 21, 2007 children & adults 150+ Pledge Cards 

Richard Henry Dana Charity 
Regatta 

September 7-10, 
2006 boat owners & users 200 

League of Cities September 7&8, 
2006 Municipal 800+ 

5th of July Harbor Clean Up July 5, 2006 residents 35+ 

Coastal Clean Up Day September 16, 
2006 children & adults 

Dana Point Harbor - 64 
Salt Creek:  - 383 
Doheny – 200 
Total: 647 

OC/San Clemente Character 
Counts Jamboree 

September 30, 
2006 children & parents 50+ 

Surfrider Meeting February 22, 
2007 

members & 
volunteers 25 

Total 2601+ 
 
There are also three to four beach clean ups sponsored by the Doheny Beach Interpretive 
Association at Doheny State Park Beach per year.  
 
The United States Coast Guard (USCG) Auxiliary also sponsors an annual harbor clean up on 
July 5, after the 4th of July holiday. For the third year in a row, the City partnered with the USCG 
on a successful educational campaign to eliminate water pollution caused by water balloons and 
other plastic debris (water balloon fights have historically been a very popular activity at the 
harbor, with devastating impacts on the environment). Posters were posted and fliers were 
distributed to 2700 boat slip owners (with help from the harbor managers). This effort 
demonstrated a huge success as there was a dramatic decrease in balloon and plastic debris 
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collected during this year’s cleanup. The City will partner with the USCG next year and hope to 
see continuing improvements. 
 
Other Methods of Outreach: 
 
• Website - The City’s website is updated on a regular basis and includes a water quality 

section. Events and regular updates are included on a regular basis. 
 

The City Council approved a contract with a website designer to upgrade and enhance the 
City’s website in September 2007. An enhanced website will allow for efficiency and more 
capabilities for outreach and general water quality program implementation. 

 
• City Council Meeting Slides -Project Pollution Prevention ads are shown during City Council 

meetings on a regular basis. 
• Cable - Project Pollution Prevention ads and City Water Quality video are shown on the 

cable channel on a regular basis. 
• Storm Drain Banners – banners are rotated throughout the year. 
• City Hall Display Case- a regularly changing display is created in the glass cabinet at City 

Hall. 
 
Coordination with City Waste Hauler 
 
CR&R, the City’s contract waste hauler, agreed (after a little pressure from fellow Cities) to put 
the “The Ocean Begins at Your Front Door” fish magnet on their vehicles. Since the waste haul 
trucks have a high and frequent visibility within the City and the region, significant numbers of 
impressions are being made, with little effort. 
 
C-6.4  Public Participation (LIP Section 6.4) 
 
Public participation allows our residents to be directly involved with the stormwater program. 
Being a coastal city, and designating the City’s number one Strategic Priority to be to protect and 
improve water quality, many projects and issues impacting water quality are presented at City 
Council meetings.  
 
The avenue for public participation within the City has also been greatly improved and 
encouraged through the City’s Ocean Water Quality Subcommittee (details have been provided 
in Section 2, Program Management, of this report). This committee was re-established near the 
end of the reporting period and initiatives, goals and progress will be reported in future annual 
reports. 
 
Dana Point Earth Ocean Society 
 
The Dana Point Earth Ocean Society was officially founded on February 9, 2006 by an 
enthusiastic resident with a mission to address litter. Three significant programs implemented by 
the Society include: 
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 Providing scholarships for 5th graders to participate in the  Ocean Institute’s Watershed 
Education Program 

 Organizing the new annual Earth Day Clean-Up Event, involving the children and 
parents of those who went through the Ocean Institute’s Watershed Education Program 

 Placing Smoker’s Outposts (self-contained outdoor ashtrays) throughout the City where 
cigarette butt litter is a problem. Forty-two (42) have been funded and installed to date. 
The society has a goal of 75. 

 
The City’s Water Quality Engineer serves as a liaison to the group and provides support to 
develop and implement the activities. 
 
C-6.5 Program Effectiveness Assessment  
 
Through its own public education effort, the City made approximately 147,500 impressions 
during the reporting period.  This is significant for a small city of only 37,000 residents. Based 
on easily quantifiable outreach activities noted in the Tables on pages C-6-5 and C-6-6, it can be 
assumed that many more impressions were made via other outreach activities that were not 
quantified. 
 
The Pledge Card activity mentioned above and in the Executive Summary of this report was 
very popular and helped the City quantify how many booth visitors we had. The results of the 
pledge cards were also tabulated. Though a high percentage of respondents indicated that they 
already do a number of the BMP’s, usually around 60-70%, we feel that  if even if they did not 
report accurately (i.e. said they did something they regularly do not), this exercise was very 
effective at getting a variety of messages out. The City will continue to use the Pledge Card 
activity to track the number of booth visitors and identify trends in public behaviors reported. 
 
Another tool to track behavioral change and awareness is the number of residents who make 
deposits at the free Orange County Household Hazardous Waste facilities. For Dana Point and 
Capistrano Beach, the numbers have remained relatively consistent: 
 
# Residents to Use Orange County free Household Waste Collection Centers 

Cities # visitors 
FY04-05 

# visitors 
FY05-06 

# visitors 
FY06-07 

Dana Point & 
Capistrano Beach 1350 1566 1485 

 
It is not surprising that the majority of Dana Point and Capistrano Beach residents use the 
closest facilities the most, in San Juan Capistrano and the City of Irvine. 
 
C-6.6 Public Education Modifications 
 
The City does not have any significant program modifications in regards to pubic education, 
other than making additional website modifications. The City will continue to seek out 
innovative and effective programs to educate various target audiences about various issues, as 
appropriate.  
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section 7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997 the City certified to the San Diego Regional Board that it was implementing the 
new development and redevelopment water quality requirements developed with the Principal 
Permittee and other Permittees as Appendix G of the 1993 DAMP. Since that time all new 
development and redevelopment in the City has occurred in conformance with Appendix G 
resulting in BMPs being implemented for water quality improvement in many projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
It should be noted that the City of Dana Point is relatively built-out and most of the development 
projects proposed consist of smaller redevelopment-type projects. The exception is the 
Headlands Development which is currently under construction. The RWQCB, Coastal 
Commission and the City ensured that this development incorporated appropriate site design, 
source control and treatment control BMPs through permit requirements and conditions, 
including the requirement for a WQMP. Other significant proposed projects include the Dana 
Point Harbor Revitalization and City of Dana Point Town Center, both in the planning phase and 
both are addressing water quality early in the planning phase.  
 
C-7.2  Organization Structure (LIP Section 7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element are identified in Organization Charts provided in 
Section 2 of the City’s Local Implementation Plan (LIP). 
 
During the reporting period, some changes were made to the Organization chart.  The revised 
organization charts are included in Section 2, Program Management, of this PEA.   
 
C-7.3 General Plan Assessment and Amendment (LIP Section 7.3) 
 
A number of policies that addressed water quality and coastal issues were incorporated into the 
General Plan as part of the Headlands Development Conservation Plan amendments. These 
policies were approved by the City in September 2004.  
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The City is also undergoing a comprehensive General Plan update which is anticipated to be 
taken to Council in April 2008. The City will review the new NPDES Permit (when adopted) and 
incorporate water quality elements, as needed.  
 
C-7.4 Environmental Review Process (LIP Section 7.4) 
 
As described in the City’s LIP, the City utilizes the State’s standard CEQA checklist with some 
previous modifications, incorporating additional water quality considerations. 
 
The City did not identify any necessary subsequent revisions to the CEQA checklist it utilizes 
during this reporting period. 
   
C-7.5 Development Project Review, Approval and Permitting Process (LIP Section 7.5) 
 
C-7.5.1 Conditions of Approval 
 
The City made some minor adjustments to the language used in the conditions of approval 
regarding WQMPs. The changes were not significant, but helped to clarify and streamline the 
process. City staff was also trained coincident with the minor revisions. 
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing WQMPs, the City has made the following materials available at 
its planning/permitting counter and has also included the materials on its website 
(www.danapoint.org): 
 
• SUSMP/WQMP 
• Project Priority Determination Worksheet 
• WQMP Template - revised August 2005 
• WQMP Checklist 
• Project Application Form 
• Discretionary Review Packet 
 
The City also provides a number of resources on the website that may aid applicants in preparing 
a WQMP. The City will meet with the applicant to go over the requirements and assist the 
application in preparation of a WQMP, upon request, and a number of applicants have benefited 
from this opportunity. 
 
The City does not have many large projects that meet the criteria of priority projects and require 
a WQMP. The Headlands Development is the largest current project. Many of the projects that 
do require WQMPs are single family residential homes that are adjacent to an ESA or are on a 
hillside. The project proponents are encouraged to utilize infiltration BMPs when practicable, 
and discouraged to use proprietary BMPs, especially for the single family residential 
developments. 
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The City's newly hired Development Senior Engineer will be facilitating the use of infiltration 
and discouraging the ubiquitous engineering paradigm of “pipe it all to the street”, where 
feasible. The new engineer is a definite asset to the City as he has demonstrated the enthusiasm, 
knowledge, passion and personal interest to promote the low impact development concepts– the 
City has not had this type of staff in this position in a while. 
  
During this reporting period the City received Preliminary and Final WQMPs for review and 
approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 8 0  
Final WQMP 8 4 
 
In reviewing WQMPs, the most common deficiencies identified in submitted WQMPs include: 
 
Text Summarizing Each Common Deficiency 
1 Adequate sizing calculations were not provided. Did not get approval from 

manufacturer. 
2 Site design concepts are not implemented to maximum extent practicable. 
3 Treatment control BMPs are not selected based on removal effectiveness for primary 

pollutant. Inadequate O&M Plan provided. 
 
The City also makes it a point to meet with applicants after the first WQMP review to go over 
comments and requirements, as the practice of submitting written comments was not an effective 
way to get approvable WQMP re-submittals. Even after going over WQMP requirements in the 
project concept phase (planning phase), it appeared that preparers did not fully understand the 
WQMP comments or requirements and would submit revisions that still did not meet 
requirements, which wasted a lot of reviewing and preparation time. By taking the time to go 
over the project and comments in person, providing BMP resources and suggestions, most 
second or third submittals are approvable. 
 
The City also prepares a self-certification form, based on the BMPs proposed in the project 
WQMP, with a requirement that the responsible party must complete and send in the certification 
form by October 1 on an annual basis. For the few WQMP projects that have been constructed, 
and are subject to the certification form, the City has had to remind the responsible party of the 
requirement. After the reminder the form(s) were completed and sent in. Since Dana Point is a 
smaller City with few WQMPs, it is relatively easy for the City to follow up and assist the 
responsible parties to complete the certification. Only a few WQMPs have been constructed 
since the certification form has been initiated. 
 
One of the difficult things for a Stormwater Program Manager to keep on top of is the 
completion of construction of WQMP projects. Many times there can be one to three years since 
the WQMP was approved and the construction is completed. Therefore, preparation of this 
annual report triggers the Stormwater Program Manager to check on the status of all projects 
with approved WQMPs, so that they are aware of which ones are complete, and therefore should 
be in the “implementation” and “verification” phase. 
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Construction inspectors are required to ensure that all the BMPs noted on the grading plans are 
constructed properly. The City continues to require a WQMP construction certification form to 
be completed by the Engineer that requires the engineer to conduct a field inspection of 
structural BMPs, and certifying that they have been constructed in conformance with the WMQP 
and are properly functioning (i.e. cleaned out if necessary after construction activities, etc.). This 
is flagged in the City’s Trak-it system so that a Certificate of Occupancy is not issued until this 
requirement is met. Since this effort has been implemented, there has not been a project that has 
completed construction. The intent of this effort is two-fold: 1) to make the engineer responsible 
for proper construction of the BMPs and 2) provide a mandatory opportunity for the engineers to 
see the BMPs in the field, troubleshoot when necessary, and use this information for future 
projects to assist in the design, etc. Many times, it appears that the design engineers never get 
beyond the paper design and it is important for them to realize how the BMPs are designed, 
constructed and work in the field, in real life conditions. 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City has developed and implemented checklists for 
each project applicant.  These checklists are presented to applicants as they come to the City 
counter and are included in the City’s LIP. 
 
Each project must also complete the City's Urban Runoff Threat Assessment Form to determine 
the priority of the project during construction. Minimum BMPs are outlined in the City's Urban 
Runoff Requirements Manual for Construction Activities, based on priority of site: Low, 
Medium or High. All applicants are required to prepare a BMP report which includes fact sheets 
for all minimum BMPs, based on priority of the project. 
 
The City includes information required of each applicant in the checklist to ensure that all 
applicants for building or grading permits for sites with disturbed soils of one acre or more (1) 
have submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and be 
onsite before any commencement of construction activities.   
 
C-7.6 Post Construction BMP Inspection and Verification (LIP Section 7.7) 
 
Out of a total of 18 WQMPs that have been constructed to date, 16 have been verified or are in 
the process of being verified. The two that have not been verified have been constructed in the 
recent past and are not “due” for a verification of implementation yet. Please note that the 
construction of the BMPs is ensured during the construction inspection process and WQMP 
Construction Certification form. Verification was conducted via a combination of inspection and 
survey. The City provides contacts for ongoing maintenance contracts and outreach materials, 
when needed. 
 
A few single family homes (private property) with WQMPs that were approved early in the 
program have not been successfully contacted and no current contact information is available. 
These single family homes may not have required WQMPs per current requirements. 
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This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 4 2 2 16 
Self Certification 0 0 0 0 
Other 0 0 0 0 

 
At the time that the WQMPs were verified, some deficiencies were noted at some of the sites. 
However, subsequent inspections and coordination have verified that the deficiencies were 
corrected and therefore the sites are now in compliance. 
 
A summary of the deficiencies and corresponding corrective actions include: 
 
• Lack of effective maintenance of BMPs – Responsible Party (RP) was notified of 

maintenance requirements, and implemented the appropriate maintenance and was educated 
regarding ongoing and regular maintenance requirements, and instructed to maintain 
adequate records. 

• Lack of annual education/outreach – this is easily remedied with assistance from the City via 
providing brochures or newsletter articles, etc for the RP to distribute. 

• Did not complete and submit annual verification form. 
 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
 Type of Enforcement Action Number 
1. Verbal Warning 2 
2. Follow-up certification 2 
 
The City has also initiated a comprehensive post-construction BMP tracking log which provided 
important information regarding approved WQMPs. The City continues to review older project 
files to complete the inventory. The WQMP Log is included as Attachment 7-A at the end of this 
Section. 
 
C-7.7 Training and Outreach (LIP Section 7.8) 
 
Please see Section 5 Municipal for a list of training conduct for municipal staff.  
 
C-7.8 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
has not identified any modifications that will be made to Section A-7 of the City’s LIP at this 
time. However, the City will investigate the possibility of using the Trak-it program to track 
WQMPs into perpetuity, if the system has the required capabilities. 
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TABLE C-7.1
PROJECTS WITH APPROVED FINAL WQMPs DURING REPORTING PERIOD
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Fountains at Sea Bluffs 
Drive

25382 & 25412 Sea Bluffs 
Drive 668-401-02 Tract - 11711 X 2003 2003 Pedro 9.5 San Juan Creek 1/25/2006 X X X X X X X X

Banducci Residence 33661 Magellan Isle 672-061-04 X Dec-02 2003 Barry Banducci: 949-
240-8415 0.22 Dana Point 

Coastal Streams 2/10/2006 X X X X X

Selby Residence 331 Monarch Bay 670-151-37 PC02-182 X Oct-02 2003 Lloyds Cal Bank 0.17 Dana Point 
Coastal Streams

sump pump with 
inlet filter 3/7/2006 X X X X X X X X

Castillo de Mar (Pioneer 
Builders, Capo 8)

36262-72 Camino 
Capistrano

Tract 16197, PC01-
308, PC-01-288 X 2003 Jun-06 HOA to be determined 2 San Clemente 

Coastal Streams inlet filters, CDS 4/18/2007 X X X X X X X X

34440 Via Verde - 7 
homes Tract 16133 691-401-29 02-169-PC, 01-12-

12-72, SDP01-53 X Jun-03 Jan-06 Harlan DeGroodt, Via 
Verde Development 3 San Juan Creek 10/3/2006 x x x x x debris grate

Bal Harbour (Capo by the 
Sea)

Dartmouth Lane/Capistrano 
by the Sea Tract 15405 X 2001 2004 Capital Pacific Holdings 24.7 San Juan Creek

2/10/06, issues to be 
addressed. Emailed 10/3/06 
for update.

X X X X X X X X X X X

Worthington Residence 34691 Camino Capistrano 123-081-18 CDP01-29, 02-171-
PC X Aug-03 2004 Roger Worthington: 

949-496-5918 2.1 San Juan Creek fossil filter 2/13/2006; it does not appear 
that inlet filter was installed X X X X X X X X

33652 Blue Lantern 682-052-20 SDP 99-17 X Oct-03 2004
Patrice Beylik, 35083 
Beach Road, Capo 
Beach 92624

0.11 San Juan Creek NONE 2/21/2006; sump pump may 
not be used. X X X X

St. Regis Resort 1 Monarch Beach Resort Tract 14589 X 1999 Aug-99 Capital Pacific Holdings
(St. Regis) 30.5 Dana Point 

Coastal Streams inlet filters 2003-04 X X X X X X X X

Scala Residence 35505 Beach Road CDP02-06 X 1/14/2004 2004 Joseph Scala 0.23 San Clemente 
Coastal Streams

infiltration to planter 
areas, inlet filter and

infiltration basin

City staff inspected publically 
accessible portion of property 
on 3/2/06. Grate and 
infiltration pit installed and 
maintained. No runoff 
observed. No concerns 
noted. Survey returned 
3/15/06.

X X X X X X X X X

Meek Development 26852 Calle Hermosa 123-355-15 X 2005 permit issued 10/17/05 Pat Meek: 949-496-
6644

San Clemente 
Coastal Streams

(not officially 
approved, but 

permit issued, may 
not meet 

requirements of 
WQMP)

construction has not begun 
3/8/06 X X X X X X X X

South Coast Water 
Groundwater Reclamation 
Plant

SDP04-03 X FY 05 - 06 Michael Dunbar San Juan Creek Media Fitler & 
coarse screen 10/2/2007 filter system

Mobile Station 33571 Del Obispo 668-401-01 X 11/3/2003 3/1/2004

Lester Smull, Ann 
Powell (Business 
Properties: 949-474-
8900

0.38 San Juan Creek fossil filter inlet maintenance occurred 
2/2006. RP is Mobile. 3/29/06 X X X X X X X X X X X X X X

Monarch Bay Plaza 32860-32920 Pacific Coast 
Highway 670-011-30 SD P00-20, CDP01-

09 X 2000 2001
Coreland Companies: 
Robin Ryan: 714-573-
7780

0.5 Dana Point 
Coastal Streams none

left message with Robin 
2/2/06: 714-573-7780; re-
emailed survey form 3/1/06 & 
10/3/06

X X X X X X X X

Etter Residence 18 Ritz Cove 672-451-05 PC 06-0034 X 7/11/2006 X Randy Etter 0.21 Dana Point 
Coastal Streams

not yet constructed, as of 
10/9/07 NA NA NA NA X X X X NA NA X NA NA NA X X NA X NA NA NA NA X NA X

Penna Development 25826 Las Vegas X 7/31/2006 X Tony Penna 0.26 San Juan Creek

Flo-Guard Trash 
and Debris Guard 
with Fossil Rock 

Pouch

not yet constructed as of 
10/09/07 X X X X X X X X X X NA X NA X X X X X

Dana Point Harbor 
Revitalization X 1/6/2005 

(conceptual)
Dana Point 

Coastal Streams
not yet constructed, as of 
10/9/07 X X X X X X X X X X X X X ? X X X X ? X X X X X X X ? X X X

Headlands Tract 16331 X X 12/7/2004 2007 O&M not submitted to 
date 121.3 Dana Point 

Coastal Streams

Media filters, 
diversions, CDS, 

inlet filters

not yet constructed, as of 
10/9/07 X X X X X X X X X X X X X X X X X X X X X X X X X Diversion

Varkel Residence 35057 Beach Road 691-141-03 ENG06-0017 X 11/1/2006 X Snaier Varkel

0.156 San Clemente 
Coastal Streams

infiltration pit with 
rainstore

not yet constructed, as of 
10/9/07 X X X X X X NA NA NA NA NA NA X NA NA X NA NA X X X NA NA X NA NA Y NA NA NA NA X

Gloria Dei Lutheran 
Church 33501 Stonehill 682-211-02

EHIS-0149, PC04-
0051 X 11/28/2006 X

David Mattson, Ray 
Schuller

3.4 San Juan Creek Contech media 
filter

only parking lot 
expansion

not yet constructed, as of 
10/9/07 NA X NA X X X X NA NA NA NA NA NA X X NA X X NA X NA X X NA NA NA NA X NA NA NA NA X

Kewell Residence 35205 Beach 691-142-23 ENG07-0087 X 8/10/2007 X Carol Kewell
0.14 San Clemente 

Coastal Streams infiltration trench not yet constructed, 10/09/07 X X X X X X X NA NA NA NA NA NA NA X NA X NA NA X X NA NA NA X NA NA NA NA X

NDC Saratoga Cove II 35392 Camino Capistrano 691-191-05 TTM16620 x 8/3/2005 Craig Foster 1.09 San Clemente 
Coastal Streams not yet constructed 10/9/07 X X X X X X X X X X X

Tracey Residence 6 Monarch Cove Drive 672-461-30 CDP03-09, SDP03-
48(M), V04-05 X 9/1/2005 May-07 Michael Hearn: 714-

743-9772 15,009 sq. ft. Dana Point 
Coastal Streams

Self-certification form sent 
10/9/07 X X X X X X X X X X modified infiltration

Sears Residence 26921 Camino de Estrella SDP00-51, PC02-
177 X 11/3/2003 12/17/2003 William Sears San Clemente 

Coastal Streams survey sent 2/6/06 infiltration 

35235 Beach Road 691-142-28 CDP02-13, 02-388-
PC, 02-377 X Oct-03 2004

Owner: Valeria 
Romero, 1377 
Kettering Drive, 
Ontario, CA 91761

0.14 San Clemente 
Coastal Streams groutless pavers survey sent 2/6/06; cannot 

contact owner X X X X X X X X X X infiltration - pavers

Martinez Residence 35425 Beach Road 691-152-07 02-327-PC, CDP04-
41, SDP01-75 X Dec-02 2003 Pam Jannard 0.14 San Clemente 

Coastal Streams
inlet filter with 
infiltration basin

survey sent 2/6/06; left 
message on 3/1/06 X X X X X X X X X X X

Bautista Residence 35375 Beach Road 691-151-27 CDP01-33, 02-279-
PC X Nov-02 2003  Robert Bautista: 949-

218-9732 0.11 San Clemente 
Coastal Streams Infiltration basin survey sent 2/6/06; left 

message on 3/1/06. X X X X X X X

Pointe Monarch Tract 14605 672-381-10 Tract 14605 X 2002 Mar-06
Makallon Monarch 
Villages, Susan Baker -
HOA

4.6 Dana Point 
Coastal Streams Stormceptor

working to confirm 
implementation 3/1/06. 
Emailed 10/3/06 for update.

X X X X X X X X X

Payne Residence 35321 Camino Capistrano CDP03-03 x 4/7/2004 Harley Payne San Clemente 
Coastal Streams not yet constructed 10/9/07 modified infiltration

Flamm Residence 35265 Beach Road 691-151-05 PC06-0077 X 7/13/2006 X Stuart Flamm 0.06 San Clemente 
Coastal Streams

infiltration pit with 
rainstore not yet constructed 10/9/07 X X NA X NA NA NA NA NA NA X X NA X NA NA X X X X

Applicable Routine Structural Source Control BMPs Selected Treatment Control BMPsApplicable Routine Non-Structural Source Control BMPsApplicable Site Design BMPs

Type of Development
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C-8.0 Construction  
 
C-8.1 Introduction (LIP Section 8.1) 
 
The City has incorporated the model construction program described in DAMP Section 8.4 as 
the basis for this section of its Local Implementation Plan.  This construction program presents 
requirements and guidelines for pollution prevention methods that must be used by construction 
site owners, developers, contractors, municipalities, and other responsible parties, in order to 
protect water quality from discharges from construction site activities.  
 
C-8.1.1 Overall Program Management 
 
Through the submittal of Organization charts, the City identified which Department(s) were 
responsible for the implementation of this stormwater program element.   
 
During the reporting period, some changes were made to the Organization Charts. The revised 
Organization charts are included at the end of Section 2 of this report. 
 
The City continues to utilize all field staff to assist in the implementation of the enforcement 
component of the construction program. This approach provides a comprehensive program 
utilizing existing resources.  
 
C-8.2    Inventory of Construction Sites (LIP Section 8.2) 
 
The City has developed a watershed based inventory of the identified private and public 
construction sites within the City’s jurisdiction.  Summaries of the construction inventory are 
provided below.   
 
Watershed Summary: 

Watershed Private Projects 

Public 
Projects for 
San Diego 

Region 

Total for all categories for 
current reporting year 

Dana Point Coastal Streams 174 2* 176 
San Clemente Coastal Streams 42 1 43 
San Juan Creek 121 2* 123 
* The City has a total of 3 projects anticipated in FY07-08, 2 are located within multiple watersheds. 
 
The construction/permit inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal in Attachment 8-A at the end of this 
section.  The updated inventory of private permitted projects is included at the end of this 
Section. The inventory provided does not include other permitted projects that have minimal, if 
any impact on stormwater such as address assignments, lot line adjustments, interior remodels, 
mechanical, electrical, plumbing, signs, banners, etc. 
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The construction/permit inventory is easily accessed via the City’s Trak-It system at any time. 
Though the system is continually being refined and is not without its glitches and challenges, the 
City is working through some database and programming issues and is committed to continue to 
refine to make the system the most useful for everyone. 
 
There are no Public projects (Capital Improvement Projects – CIP) ongoing at the time of this 
writing, as the City aerial Highway Rehab project has been completed. The following public 
projects are anticipated to begin during FY07-08:  Sea Terrace Park, Annual Roadway 
Resurfacing and the Congestion Relief Project on Coast Highway. All these are high priority 
projects. 
 
C-8.3 Prioritization of Construction Sites (LIP Section 8.3) 
 
The City of Dana Point prioritized the construction sites as high, medium or low based on their 
respective threat to water quality.  Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary 

Construction Site Prioritizations Total Public Project 
Sites Total Private Project Sites 

- Mandatory high priority sites 3 19 
- Sites subject to General Construction 
Permit 

3 19 

- Site tributary to and within 500 feet 
of an ASBS 

0 0 

- Tributary to 303(d) water body 
where site generates the pollutant 

0 0 

- Sites within, directly adjacent to or 
discharging directly to an ESA 

0 0 

Number of high priority sites, 
including mandatory 

3 19 

Number of medium priority sites 0 46 
Number of low priority sites 0 270 
Total Number of Sites 3 337 
 
Watershed Summary 

Watershed 

Number of 
High 

Priority 
Sites 

Number 
of 

Medium 
Priority 

Sites 

Number 
of Low 
Priority 

Sites 

Total Number of Sites 

Dana Point Coastal 
Streams 

7 26 140 173 

San Clemente Coastal 
Streams 

4 6 33 43 

San Juan Creek 10 14 97 121 
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Since the City is just about fully developed, the majority of the construction projects that occur 
within the City are redevelopment or infill projects on small lots which are usually ranked as low 
or medium priority, based on the Urban Runoff Threat Assessment Form which is completed by 
the application during the application process. The highest priority project within the City is the 
Headlands project, and the City has been coordinating construction BMP enforcement closely 
with RWQCB staff. 
 
The construction prioritization is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory with the 
prioritizations is included at the end of this Section. 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section 8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction program.  The 
fact sheets include a description of specific BMPs for common construction activities that may 
discharge pollutants and provide a focus on the Pollution Prevention measures that the facility 
should implement.  The activity-based Construction fact sheets that were developed are fact 
sheets from the 2003 edition of the California Stormwater Quality Association Stormwater Best 
Management Practice Handbook-Construction and are included as an attachment to the City’s 
LIP. 
 
The City continues to utilize the Urban Runoff Threat Assessment Form to prioritize the 
construction site. Once the priority is determined, the appropriate City of Dana Point 
Construction Urban Runoff Requirements Manuals (High, Medium or Low) is provided to the 
applicant. The applicant is required to submit a BMP Report, containing the fact sheets for the 
required BMPs. The Contractor can refer to the BMP Report, the Construction Manual and 
Erosion Control Drawings in order to understand the BMP requirements for the project. 
 
The City continues to use the BMP checklist and brochure (English and Spanish) that was 
reported on in the last report. In addition, the City’s Stop Work Notice was revised to include a 
violation for Best Management Practices on its list of potential violations. The City has also 
prepared a list of local sources for BMPs to distribute to contractors who need to replace or 
purchase more BMPs immediately. 
 
 
C-8.5    Documentation Requirements (LIP Section 8.5) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
During the reporting period the City reported a violation at the Headlands construction on 
9/16/06, due to discharge of sand mixed with soil into waters of the State. The City issued 
Headlands a $1000 administrative citation as a result of this violation. The Headlands remedied 
this situation in a timely manner. As mentioned before, this is the highest priority construction 
site within the City and the City has worked closely with the RWQCB, Headlands and Sukut, the 
contractor, to make sure the site achieves compliance at all times. The city has a full-time 
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inspector on site and the City’s Water Quality Engineer conducts inspections on a regular basis 
and provides support and guidance whenever needed. This was the only report made to the 
RWQCB regarding construction. 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section 8.6) 
 
The City of Dana Point inspected the construction sites at the frequency determined by the 
priority ranking assigned to each facility as identified in the LIP.  The inspections generally 
include a review of BMP implementation through the erosion control practices, sediment control 
practices, tracking controls, waste and disposal management practices on a site and evidence of 
past or present unauthorized non-stormwater discharges.   
 
The City of Dana Point inspects all construction sites at the frequencies stated in the table below 
from the City’s LIP.    
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

 
*Or, monthly for any site that the County certifies in a written statement to the SDRWQCB all of the following 
(certified statements may be submitted to the San Diego Regional Board at any time for one or more sites): 

1. City has record of construction site’s Waste Discharge Identification Number (WDID#) documenting 
construction site’s coverage under the statewide General Construction Permit; and 

2. City has reviewed the construction site’s Stormwater Pollution Prevention Plan (SWPPP); and 
3. City finds SWPPP to be in compliance with all local ordinances, permits, and plans; and  
4. City finds that the SWPPP is being properly implemented on site. 

 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Sites Inspected During the  Reporting 
Period 

Facility Category 

High Med Low 
Private Projects 19 47 271 
Public Projects-San Diego Region 3 0 0 
Total  22 47 271 
 
Please note that the table above indicates the number of sites that were inspected during the 
reporting period, over the course of the year, City construction inspectors completed over 5,000 
inspections, always addressing construction BMPs.  
 
In general, building permit projects are inspected a minimum of two times, with more 
inspections as determined by the extent of the project. Public projects are inspected daily, and 
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significant private projects, such as the headlands, are overseen daily by City Construction 
Inspectors.  
 
The City has also trained all field personnel to look for and enforcement BMP implementation.  
All field staff have the ability to issue a Notice of Noncompliance. Some staff feel more 
comfortable notifying the City Water Quality Engineer of potential violations and follow-up 
enforcement. This system has been effective. 
 
Building Permit inspections are documented in the Trak-it program. Noncompliances and 
enforcement actions, documented via the City’s Notice of Non-compliance form are forwarded 
to the City’s Water Quality Engineer for tracking and code enforcement for follow-up when 
needed. 
 
The number of non-compliant sites identified during these inspections is presented below.  
 
Watershed Summary 

Watershed Number of Construction Sites 
Out of Compliance  

Dana Point Coastal 
Streams 

16 

San Clemente Coastal 
Streams 

17 

San Juan Creek 51 
Total 84 

 
Enforcement 
 
The City of Dana Point’s Construction Inspectors, Authorized Inspectors (Code Enforcement) 
and field staff undertake enforcement activities according to the City’s adopted Stormwater and 
Urban Runoff Pollution Controls Ordinance, City of Dana Point Municipal Code (DPMC), 
Chapter 15.10, the City’s Grading and Excavation Ordinance, and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
construction sites that have been taken by the City during the reporting period.   
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Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed 
 

Verbal 
Warnings / 
Educational 

Letters 

# Notice of 
Noncompl

iance 

# 
Administrative 

Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemean
or, 

Infraction 

Dana Point 
Coastal 
Streams 

9 3 1 2 1 

San 
Clemente 
Coastal 
Streams 

1 13 3 2 0 

San Juan 
Creek 

18 23 3 5 0 

Total Enforcement Actions 84
 
Per the table above, a total of 84 enforcement actions in regards to construction activities were 
executed during the reporting period. The enforcement activities were executed by a number of 
different personnel, demonstrating success in utilizing existing resources to implement the storm 
water program.  
 
Again, the myriad of types of enforcement action demonstrates that the City utilizes a 
progressive enforcement strategy. It appears that City staff is becoming more aware of the 
importance of maintaining construction BMPs, and therefore has issued appropriate enforcement 
when necessary.  
 
The log of construction Notice of Noncompliances for FY06-07 is provided in Attachment 8-B 
at the end of this section.  
 
Discussions with the building and construction inspectors, indicate that the most common issues 
occur with “fly by night” type construction contractors doing small scale residential work. The 
inspectors have found that the newly developed checklist has helped the contractor achieve 
compliance. The Spanish version has been very successful in overcoming the language barrier.  
 
C-8.7    Training and Outreach (LIP Section 8.7) 
 
Outreach 
 
Through the permitting process at the City, staff informs all applicants (builders, developers, 
contractors, property owners, etc.) of the BMP requirements based upon the site’s prioritization 
and whether construction takes place during the rainy or dry season.   
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For municipal projects, BMP Requirements are discussed as a high priority item at pre-
construction meetings. Contractors, developers, builders, and property owners are also educated 
through inspection and enforcement. Counter staff and inspectors also distribute the Construction 
Runoff Guidance Manual, prepared by the Orange County Stormwater Program, 2006-07.  
 
The City conducts pre-rainy season inspections at high priority sites to get the contractors 
prepared for the rainy season requirements. The City has also standardized its weather resource 
to www.weather.com so forecasts and requirements can be implemented and required 
consistently. 
 
The City continues to post the EPA Construction BMP poster at City Hall where contractors 
apply for permits. The poster is provided to contractors upon request and distributed by the City's 
Construction Managers at pre-construction meetings when BMP requirements are reviewed.  
 
Training 
 
Please see Section 5 for a list of training participated by City staff. 
 
The City has also successfully encouraged some contractors to attend specific trainings when 
offered. For example, the grading contractor at the Headlands project was encouraged and did 
attend the Advanced Treatment Workshop sponsored by ClearCreek systems on August 9, 2006 
in Temecula. A Regional Water Quality Control Board representative attended and supported 
this training. 
 
C-8.8 Construction Program Modifications 
 
As the City feels that it has been successful in inspecting, enforcing and educating contractors 
regarding construction requirements, acknowledging that this will be an ongoing process, there 
are no program modifications that will be made to the Construction section of the City’s LIP at 
this time. 
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PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
ALTERS&ADDITIONS 33292 OCEAN BRIGHT `  10/24/06 Low
SFD-DTTCHD 33762 ORILLA #1 DP Coastal Streams 1 NEW DETACHED 

CONDO UNIT
 4/25/07 Medium

SFD-DTTCHD 33762 ORILLA #2 DP Coastal Streams 1 NEW DETACHED 
CONDO UNIT

 4/25/07 Medium

OTHER STRUCTURES 33626 VIA MARTOS San Juan Creek ACRYLIC POOL AND 
SPA

 7/10/06  11/20/06 Low

ALTERS&ADDITIONS 32925 DANAPINE ADDITION  9/7/06  2/13/07 Low
ALTERS&ADDITIONS 25072 DANACORAL ADDITION  1/19/07 Low
ALTERS&ADDITIONS 177 MONARCH BAY DR ADDITION  2/15/07 Low
ALTERS&ADDITIONS 92 TERRA VISTA ADDITION  7/6/06 Low
ALTERS&ADDITIONS 24982 SEA CREST DR. DP Coastal Streams ADDITION  7/12/06 Low
ALTERS&ADDITIONS 33511 BINNACLE DP Coastal Streams ADDITION  7/14/06  3/13/07 Low
ALTERS&ADDITIONS 48 SAINT JOHN DP Coastal Streams ADDITION  9/7/06  10/31/06 Low
ALTERS&ADDITIONS 33441 SPINNAKER DP Coastal Streams ADDITION  10/4/06  3/28/07 Low
ALTERS&ADDITIONS 32355 VIA ANTIBES DP Coastal Streams ADDITION  10/25/06  3/23/07 Low
ALTERS&ADDITIONS 22881 VIA ORVIETO DP Coastal Streams Adjacent to a fuel 

modification zone 
(FM 2095)

ADDITION  11/6/06  9/20/07 Low

ALTERS&ADDITIONS 34092 PEQUITO DP Coastal Streams Stop Work issued 
3/29/07 Work w/o 
Permit 3rd. floor 
window removed 
and opened to a 
door onto the flat 
roof. Roof deck and 
door not approved�
See attached photo

ADDITION  1/12/07  2/20/07 Low

ALTERS&ADDITIONS 7 GAVINA DP Coastal Streams ADDITION  2/2/07  3/2/07 Low
ALTERS&ADDITIONS 33916 MANTA DP Coastal Streams ADDITION  2/23/07  5/21/07 Low
ALTERS&ADDITIONS 23912 DANZIG BAY DP Coastal Streams ADDITION  3/16/07  8/28/07 Low
ALTERS&ADDITIONS 31 COSTA DEL SOL DP Coastal Streams ADDITION  5/1/07 Low
ALTERS&ADDITIONS 33921 NAUTICUS ISLE DP Coastal Streams ADDITION  5/10/07  8/13/07 Low
ALTERS&ADDITIONS 33816 ALCAZAR DP Coastal Streams ADDITION  5/17/07 Low
ALTERS&ADDITIONS 177 MONARCH BAY DR DP Coastal Streams ADDITION  6/29/07 Low
ALTERS&ADDITIONS 25292 BOWSPRIT San Juan Creek ADDITION  7/12/06 Low
ALTERS&ADDITIONS 26522 VIA SACRAMENTO San Juan Creek ADDITION  7/13/06 Low
ALTERS&ADDITIONS 26752 CALLE JUANITA San Juan Creek ADDITION  3/20/07 Low
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PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
ALTERS&ADDITIONS 33012 PALO ALTO San Juan Creek ADDITION  3/20/07 Low
ALTERS&ADDITIONS 25472 NEPTUNE San Juan Creek ADDITION  5/3/07 Low
ALTERS&ADDITIONS 25076 DANACORAL San Juan Creek ADDITION  6/8/07  8/15/07 Low
ALTERS&ADDITIONS 34901 CALLE FORTUNA SC Coastal Streams ADDITION  11/3/06 Low
ALTERS&ADDITIONS 26921 AVENIDA LAS 

PALMAS
SC Coastal Streams ADDITION  2/22/07 Low

BLDG 33781 BIG SUR ST San Juan Creek ADDITION  9/4/07 Low
ALTERS&ADDITIONS 34041 FORMOSA DP Coastal Streams ADDITION & 

REMODEL
 8/29/06 Low

ALTERS&ADDITIONS 33821 SHACKLETON DP Coastal Streams ADDITION / 
ALTERATION

 8/2/06 Low

ALTERS&ADDITIONS 34011 CHULA VISTA DP Coastal Streams ADDITION / 
ALTERATION

 9/7/06 Low

ALTERS&ADDITIONS 23761 PERTH BAY DP Coastal Streams ADDITION / 
ALTERATION

 2/22/07 Low

ALTERS&ADDITIONS 34012 MALAGA DP Coastal Streams ADDITION / 
ALTERATION

 1/8/07 Low

ALTERS&ADDITIONS 23662 SIDNEY BAY DP Coastal Streams ADDITION / 
ALTERATION

 1/8/07  5/22/07 Low

ALTERS&ADDITIONS 33611 MARLINSPIKE DP Coastal Streams ADDITION / 
ALTERATION

 2/16/07 Low

ALTERS&ADDITIONS 45 SAINT MICHAEL DP Coastal Streams ADDITION / 
ALTERATION

 2/21/07  6/4/07 Low

ALTERS&ADDITIONS 23761 PERTH BAY DP Coastal Streams ADDITION / 
ALTERATION

 2/22/07 Low

ALTERS&ADDITIONS 34102 BLUE LANTERN DP Coastal Streams ADDITION / 
ALTERATION

 3/2/07 Low

ALTERS&ADDITIONS 34902 CALLE DEL SOL  A SC Coastal Streams ADDITION / 
ALTERATION

 2/27/07  7/19/07 Low

ALTERS&ADDITIONS 25342 NEPTUNE San Juan Creek ADDITION / 
COMPLETE REMODEL

 2/23/07 Low

ALTERS&ADDITIONS 27041 CALLE DOLORES ADDITION / REMODEL  8/4/06 Low

ALTERS&ADDITIONS 24642 EL CAMINO 
CAPISTRANO

DP Coastal Streams Historic Structure 
(not designated)

ADDITION / REMODEL  11/7/06 Low

ALTERS&ADDITIONS 23932 AMUNDSEN BAY DP Coastal Streams ADDITION / REMODEL  12/5/06 Low
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ALTERS&ADDITIONS 32751 SEVEN SEAS DP Coastal Streams ADDITION / REMODEL  12/20/06  9/10/07 Low

ALTERS&ADDITIONS 33841 CABRILLO DP Coastal Streams ADDITION / REMODEL  1/18/07 Low

ALTERS&ADDITIONS 33775 EL ENCANTO DP Coastal Streams ADDITION / REMODEL  1/24/07  6/26/07 Low

ALTERS&ADDITIONS 177 MONARCH BAY DP Coastal Streams ADDITION / REMODEL  2/15/07 Low

ALTERS&ADDITIONS 24732 CORDOVA DP Coastal Streams ADDITION / REMODEL  2/14/07  7/11/07 Low

ALTERS&ADDITIONS 33465 DOSINIA DP Coastal Streams ADDITION / REMODEL  3/20/07 Low

ALTERS&ADDITIONS 9 BREAKERS DP Coastal Streams ADDITION / REMODEL  3/21/07 Low

ALTERS&ADDITIONS 24411 PHILEMON DP Coastal Streams ADDITION / REMODEL  3/29/07 Low

ALTERS&ADDITIONS 26672 EVENING STAR DP Coastal Streams ADDITION / REMODEL  4/18/07 Low

ALTERS&ADDITIONS 23295 Pompeii  Dr. DP Coastal Streams ADDITION / REMODEL  7/23/07 Low

ALTERS&ADDITIONS 34336 VIA FORTUNA San Juan Creek ADDITION / REMODEL  8/22/06 Low

ALTERS&ADDITIONS 33462 SEA BRIGHT San Juan Creek ADDITION / REMODEL  9/5/06 Low

ALTERS&ADDITIONS 34566 CAMINO EL MOLINO SC Coastal Streams ADDITION / REMODEL  3/7/07 Low

33701 MARLINSPIKE DR ADDITION / REMODEL  8/1/07 Low

25195 MANZANITA DP Coastal Streams ADDITION / REMODEL  7/5/07 Low

ALTERS&ADDITIONS 33 SANTA LUCIA DP Coastal Streams ADDITION / REMODEL 
/ DECK

 2/7/07  6/18/07 Low

ALTERS&ADDITIONS 49 RITZ COVE DP Coastal Streams ADDITION AND 
ALTERATION

 11/21/06 Low

ALTERS&ADDITIONS 49 RITZ COVE DP Coastal Streams ADDITION AND 
ALTERATION

 5/14/07 Low

ALTERS&ADDITIONS 26725 CALLE ULTIMA San Juan Creek ADDITION AND 
ALTERATION

 10/3/06 Low

ALTERS&ADDITIONS 33502 SUNRIDGE San Juan Creek ADDITION AND DECK  5/4/07 Low
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ALTERS&ADDITIONS 32552 SEA ISLAND DR DP Coastal Streams ADDITION AND 

REMODEL
 11/20/06 Low

ALTERS&ADDITIONS 32912 DANAPOPLAR San Juan Creek ADDITION AND 
REMODEL

 10/6/06  4/20/07 Low

ALTERS&ADDITIONS 25662 RUSTY ANCHOR San Juan Creek ADDITION AND 
REMODEL

 4/16/07 Low

ALTERS&ADDITIONS 22856 VIA CORDOVA DP Coastal Streams ADDITION FOR 
BATHROOM

 5/4/07 Low

BLDG 27046 CALLE JUANITA SC Coastal Streams ADDITION OF SPA W/ 
ENCLOSURE AND 
DECKS ABOVE

 10/1/07 Low

BLDG 26 INDIGO WAY San Juan Creek Adjacent to a fuel 
modification zone 
(FM 883)

ADDITION TO 
SECOND FLOOR

 9/17/07 Low

ALTERS&ADDITIONS 24441 PHILEMON DP Coastal Streams ADDITION/ALTERATIO
N

 9/6/06 Low

ALTERS&ADDITIONS 25461 NEPTUNE San Juan Creek ADDITION/ALTERATIO
N

 10/30/06 Low

ALTERS&ADDITIONS 32562 AZORES DP Coastal Streams ADDITION/REMODEL  9/7/06  4/30/07 Low
ALTERS&ADDITIONS 34812 DOHENY PLACE San Juan Creek ADDITION/REMODEL  8/2/06 Low
ALTERS&ADDITIONS 34596 CALLE PORTOLA SC Coastal Streams ADDITION/REMODEL  9/15/06 Low
ALTERS&ADDITIONS 35031 CAMINO 

CAPISTRANO
SC Coastal Streams Collect additional 

engineering plan 
check fees prior to 
returning comments.

ADDITION/REMODEL/
DEMO

 6/15/07 Low

ALTERS&ADDITIONS 25892 DANA BLUFFS 
WEST  43

ADDITIONAL SCOPE 
OF WORK

 5/22/07 Low

OTHER STRUCTURES CORNICHE BLOCK FENCE  1/17/07 Low
OTHER STRUCTURES 20 VIA SUBIDA BLOCK FENCE  5/24/07 Low
OTHER STRUCTURES 22841 VIA ORVIETO DP Coastal Streams Adjacent to a fuel 

modification zone 
(FM 2095)

BLOCK FENCE  7/24/06  9/12/06 Low

0032340



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
OTHER STRUCTURES 33816 OLINDA DP Coastal Streams WORK WITHOUR 

PERMITS�
STOP WORK 
ISSUED 6/29/06 BY 
JAY SEIDEL�
SEE PHOTOS 
ATTACHED

BLOCK FENCE  9/12/06 Low

OTHER STRUCTURES 23935 AMUNDSEN BAY DP Coastal Streams BLOCK FENCE  10/20/06  11/16/06 Low
OTHER STRUCTURES 33891 MANTA DP Coastal Streams BLOCK FENCE  1/5/07  1/23/07 Low
OTHER STRUCTURES 33962 CHULA VISTA DP Coastal Streams BLOCK FENCE  3/23/07 Low
OTHER STRUCTURES 32571 SEA ISLAND DP Coastal Streams BLOCK FENCE  6/21/07 Low
OTHER STRUCTURES 25672 RUSTY ANCHOR San Juan Creek BLOCK FENCE  8/31/06  11/20/06 Low
OTHER STRUCTURES 25572 STARBOARD San Juan Creek BLOCK FENCE  12/5/06  1/15/07 Low
OTHER STRUCTURES 25111 DANACORAL San Juan Creek BLOCK FENCE  4/30/07 Low
OTHER STRUCTURES 34711 CALLE LOMA SC Coastal Streams BLOCK FENCE  7/13/06  1/10/07 Low
OTHER STRUCTURES 27392 CAPISTRANO 

BLUFFS
SC Coastal Streams BLOCK FENCE  8/4/06  9/11/06 Low

OTHER STRUCTURES 35392 CAMINO 
CAPISTRANO

SC Coastal Streams BLOCK FENCE AND 
PILASTERS

 10/31/06 High

OTHER STRUCTURES 33791 VIOLET LANTERN DP Coastal Streams BLOCK FENCES  10/16/06  3/2/07 Low
OTHER STRUCTURES 32991 CHRISTINA DP Coastal Streams BLOCK FENCES  11/8/06  1/24/07 Low
OTHER STRUCTURES 33654 NIGUEL SHORES DP Coastal Streams BLOCK FENCES  6/29/07  7/24/07 Low
OTHER STRUCTURES 11 COBALT San Juan Creek BLOCK FENCES  8/2/06  11/15/06 Low
OTHER STRUCTURES 34811 CAMINO 

CAPISTRANO
SC Coastal Streams BLOCK FENCES  10/12/06 Low

OTHER STRUCTURES 34586 CAMINO 
CAPISTRANO # A&B

San Juan Creek BLOCK FENCES.  8/24/06  12/11/06 Low

OTHER STRUCTURES 34245 VIA LOPEZ BLOCK WALL  6/26/07 Low
OTHER STRUCTURES 33352 GELIDUM DP Coastal Streams BLOCK WALL  7/13/06 Low
OTHER STRUCTURES 33651 MAGELLAN DP Coastal Streams 6 ft block wall, front 

yard, no permits - A 
Duzich

BLOCK WALL  1/30/07  2/22/07 Low

OTHER STRUCTURES 25076 DANACORAL San Juan Creek BLOCK WALL  7/27/06  8/24/06 Low
OTHER STRUCTURES 34701 CALLE FORTUNA San Juan Creek BLOCK WALL  2/8/07 Low
OTHER STRUCTURES 35611 BEACH SC Coastal Streams BLOCK WALL  6/1/07 Low
OTHER STRUCTURES N/W crnr 

STONEHILL/OCEAN HILL
BLOCK WALLS  3/7/07 Low

OTHER STRUCTURES 35015 CAMINO 
CAPISTRANO

BLOCK WALLS  3/5/07 Low

0032341



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
OTHER STRUCTURES 33831 NIGUEL SHORES DP Coastal Streams BLOCK WALLS  4/5/07  9/19/07 Low
OTHER STRUCTURES 34232 CAMINO 

CAPISTRANO
San Juan Creek BLOCK WALLS  4/9/07 Low

OTHER STRUCTURES 34362 CALLE NARANJA San Juan Creek BUILD NEW 30" 
RETAINING WALL

 9/17/07 Low

OTHER STRUCTURES 33880 BLUE LANTERN ST BUILD NEW BLOCK 
MAX 42" H. WITH 
PILASTERS PER CITY 
STD

 9/13/07 Low

OTHER STRUCTURES 34246 VIA SANTA ROSA build new planter walls, 
wrought iron gate, entry 
hardscape

 9/11/07 Low

OTHER STRUCTURES 35291 VISTA DE TODO SC Coastal Streams BUILD NEW POOL  9/21/07 Low
OTHER STRUCTURES 33191 MARINA VISTA DR San Juan Creek BUILD NEW 

RETAINING WALL 
AND HARDSCAPE

 8/28/07 Low

ALTERS&ADDITIONS 34052 Doheny park rd  8 CABANA  5/8/07 Low
OTHER STRUCTURES Headlands, LLC DP Coastal Streams CAISSONS  4/5/07 high
ALTERS&ADDITIONS 24331-51 PASTO CARPORT 

CONVERSION
 6/25/07

ALTERS&ADDITIONS 35205 BEACH SC Coastal Streams Design Engineer 
must fill out attached 
WQMP Construction 
Certification prior to 
issuance of CofO to 
confirm that BMPs 
are constructed and 
functional. See Lisa 
for questions.

CASSIONS AND 
FOUNDATION ONLY

 7/23/07 low

0032342



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
OTHER STRUCTURES 32491 CARIBBEAN DP Coastal Streams �

(5/24/2007 08:28  
JEA)  Prior to taking 
in next set of 
Grading Plans, have 
Jeff Fulton, Jason or 
Gabe Review H & H  
Calculations.

CASSIONS ONLY 
PERMIT

 7/11/07 low

34439 VIA VERDE San Juan Creek CLEAR AND GRUB  7/7/06 low
ALTERS&ADDITIONS 32571 SEA ISLAND DP Coastal Streams COMPLETE REMODEL 

AND ADDITION
 9/29/06 low

DEMO 26365 VIA CALIFORNIA DEMO  8/21/06 low
DEMO 23 RITZ COVE DP Coastal Streams DEMO  10/11/06 low
DEMO 34439 VIA VERDE San Juan Creek DEMO  7/7/06  8/1/06 low
DEMO 34591 VIA CATALINA San Juan Creek DEMO  9/5/06 low
DEMO 25801 LAS VEGAS San Juan Creek Historic Structure 

(not designated)�
Property within FP-2 
Overlay

DEMO  10/19/06 low

DEMO 32741 DEL OBISPO San Juan Creek DEMO  4/24/07  5/31/07 high
DEMO 34691 CAMINO 

CAPISTRANO
San Juan Creek DEMO  9/19/07 low

DEMO 26851 VISTA DEL MAR SC Coastal Streams Stop Work issued by 
Jay Seidel 8/1/06 for 
garage conversion 
and un-permitted 
room addition with 
plumbing/electrical. 
See attached 
photos�
Planning and 
Building review 
required

DEMO  8/2/06  8/3/06 low

26381 VIA CALIFORNIA San Juan Creek DEMO 50' OF BLOCK 
WALL

 8/10/07 low

0032343



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
SFD-DTTCHD 196 MONARCH BAY DP Coastal Streams DEMO AND 

CONSTRUCT NEW 
S.F.D.

 5/1/07 low

DEMO Bluff adj. to 2813 La Ventana DEMO AND RESTORE 
BLUFF

 10/3/06  12/19/06 low

DEMO 24332 SANTA CLARA DP Coastal Streams DEMO EXISITING 
S.F.D.

 4/30/07  5/11/07 low

DEMO 34962 CALLE FORTUNA SC Coastal Streams DEMO EXISTING 1900 
SQFT HOUSE

 8/11/06 low

DEMO 405 MONARCH BAY DP Coastal Streams Demo Permits have 
expired.  Structure 
never demolished.

DEMO EXISTING S.F.D  10/2/06 low

DEMO 50 MONARCH BAY DP Coastal Streams DEMO EXISTING S.F.D  4/25/07 low

DEMO 32491 CARIBBEAN DP Coastal Streams �
(5/24/2007 08:28  
JEA)  Prior to taking 
in next set of 
Grading Plans, have 
Jeff Fulton, Jason or 
Gabe Review H & H  
Calculations.

DEMO EXISTING S.F.D  6/26/07 low

DEMO 196 MONARCH BAY DP Coastal Streams DEMO EXISTING 
S.F.D.

 12/15/06 low

DEMO 26631 VIA SACRAMENTO San Juan Creek DEMO EXISTING 
S.F.D.

 5/21/07  6/5/07 low

DEMO 34701 CALLE ROSITA SC Coastal Streams DEMO EXISTING 
S.F.D.

 12/20/06 low

DEMO 25775 LAS VEGAS San Juan Creek Property within FP-2 
Overlay

DEMO EXISTING 
STRUCTURE

 10/19/06 low

DEMO 33872 GRANADA DP Coastal Streams DEMO GARAGE  3/22/07 low
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PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
DEMO 24552 JEREMIAH DP Coastal Streams 8/4/06 work beyond 

the scope of existing 
permits. Complete 
kitchen renovation in 
progress. new 
skylight installed wo/ 
permits�
Kitchen to comply w/ 
2005 T-24 all 
existing lighting 
removed�
Jay Seidel

DEMO GUNITE 
POOL/SPA

 10/27/06 low

DEMO 33811 VISTA GRANDE DP Coastal Streams DEMO GUNITE SPA  10/25/06 low
BLDG 32591 AZORES RD demo of 2 bathrooms 

and kitchen only
 8/27/07 low

DEMO 26421 VIA CALIFORNIA San Juan Creek DEMO PERMIT  7/13/07 low
DEMO 26856 CALLE REAL SC Coastal Streams DEMO PILASTERS/ 

WALL
 6/22/07 low

DEMO 24401 CORTES DP Coastal Streams DEMO POOL  7/18/06 low
DEMO 196 MONARCH BAY DP Coastal Streams DEMO POOL  1/12/07 low
DEMO 34202 DEL OBISPO ST DEMO POOL HOUSE  9/28/07 low
DEMO 33671 WINDLASS DR DP Coastal Streams DEMO SFD  7/6/07 low
DEMO 35205 BEACH SC Coastal Streams Design Engineer 

must fill out attached 
WQMP Construction 
Certification prior to 
issuance of CofO to 
confirm that BMPs 
are constructed and 
functional. See Lisa 
for questions.

DEMO SFD  6/26/07 low

0032345



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
DEMO 35200 DEL REY SC Coastal Streams (8/9/2007 09:17  

GAT)  The proposed 
retaining walls on 
Lot 3, adjacent to 
the property to the 
southwest show a 
direct surcharge 
loading onto the 
existing retaining 
wall on the adjacent 
property. �
�
BUILDING 
DEPARTMENT:  
Please confirm that 
the existing wall can 
accomodate the 
additional surcharge 
loading OR that the 
proposed walls have 
deepened 
footings.�
�
(8/13/2007 10:55  
GAT)  No Building 
Permits or Precise 
Grading Permits 
shall be issued until 
the storm drain 
improvement plans 
have been approved 
and a permit has 

DEMO STRUCTURE  11/16/06  12/15/06 High

DEMO 37 MONARCH BAY DP Coastal Streams DEMO SWIMMING 
POOL

 7/13/06 low

ALTERS&ADDITIONS 33201 OCEAN RIDGE DEWCK REPAIR  2/12/07  4/30/07 low
ALTERS&ADDITIONS 33831 GRANADA DP Coastal Streams EXTERIOR STUCCO  7/27/06 low
ALTERS&ADDITIONS 34061 AURELIO DP Coastal Streams EXTERIOR STUCCO  10/23/06  11/9/06 low
ALTERS&ADDITIONS 33742 VIOLET LANTERN DP Coastal Streams EXTERIOR STUCCO / 

SIDING
 9/25/06 low

0032346



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
ENG Grading > 500cy FLAT 

FEES
 11/14/06 low

PRECISE 35212 Camino Capistrano Grading permit for 
driveway and garage

 12/12/06 low

PRECISE 33792 GRANADA DP Coastal Streams Grading permit for SFR  8/27/07 medium

ENG 32741 DEL OBISPO San Juan Creek Grading/St 
Imp/Sew&Water - (See 
ENG06-0218)

 8/3/07 high

MEP 34171 PACIFIC COAST DP Coastal Streams GREASE 
INTERCEPTOR

 10/10/06 low

OTHER STRUCTURES 22892 VIA ORVIETO DP Coastal Streams GUNITE POOL / SPA  5/15/07 low
OTHER STRUCTURES 99 RITZ COVE DR DP Coastal Streams GUNITE POOL / SPA  7/20/07 low
OTHER STRUCTURES 18 VIA SUBIDA GUNITE POOL AND 

SPA
 2/20/07  8/3/07 low

OTHER STRUCTURES 32791 SAMUEL CIR GUNITE POOL AND 
SPA

 9/20/07 low

OTHER STRUCTURES 51 MARBELLA DP Coastal Streams GUNITE POOL AND 
SPA

 7/25/06 low

OTHER STRUCTURES 32952 JOEL DP Coastal Streams GUNITE POOL AND 
SPA

 8/1/06 low

OTHER STRUCTURES 32991 CHRISTINA DP Coastal Streams GUNITE POOL AND 
SPA

 9/8/06  4/9/07 low

OTHER STRUCTURES 32451 SEVEN SEAS DP Coastal Streams GUNITE POOL AND 
SPA

 9/19/06 low

OTHER STRUCTURES 32641 SEA ISLAND DP Coastal Streams GUNITE POOL AND 
SPA

 9/28/06 low

OTHER STRUCTURES 19 VISTA SOLE DP Coastal Streams GUNITE POOL AND 
SPA

 10/30/06  6/4/07 low

OTHER STRUCTURES 12 SOTO GRANDE DP Coastal Streams GUNITE POOL AND 
SPA

 11/14/06 low

OTHER STRUCTURES 242 MONARCH BAY DP Coastal Streams GUNITE POOL AND 
SPA

 11/29/06  5/9/07 low

OTHER STRUCTURES 23232 TASMANIA CIRCLE DP Coastal Streams GUNITE POOL AND 
SPA

 1/10/07 low

0032347



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
OTHER STRUCTURES 18 RITZ COVE DR DP Coastal Streams WQMP Construction 

Certification form 
required prior to 
issaunce of CofO. 
See attachemnts for 
form letter. See Lisa 
with questions.

GUNITE POOL AND 
SPA

 7/13/07 low

OTHER STRUCTURES 7 LAPIS San Juan Creek GUNITE POOL AND 
SPA

 7/27/06 low

OTHER STRUCTURES 26482 AVENIDA LAS 
PALMAS

San Juan Creek GUNITE POOL AND 
SPA

 8/16/06  5/25/07 low

OTHER STRUCTURES 34352 CAMINO EL MOLINO San Juan Creek GUNITE POOL AND 
SPA

 10/26/06  3/14/07 low

OTHER STRUCTURES 33691 BIG SUR San Juan Creek GUNITE POOL AND 
SPA

 3/15/07  8/22/07 low

OTHER STRUCTURES 25691 WHITE SANDS San Juan Creek GUNITE POOL AND 
SPA

 3/26/07 low

OTHER STRUCTURES 25571 EASTWIND San Juan Creek GUNITE POOL AND 
SPA

 3/29/07  7/5/07 low

OTHER STRUCTURES 27032 CALLE DOLORES SC Coastal Streams GUNITE POOL AND 
SPA

 8/17/06  11/20/06 low

OTHER STRUCTURES 26815 CALLE HERMOSA SC Coastal Streams GUNITE POOL AND 
SPA

 10/2/06  5/3/07 low

OTHER STRUCTURES 24351 TIMOTHY DR GUNITE POOL/SPA  6/28/07 low
OTHER STRUCTURES 33142 ELISA DP Coastal Streams GUNITE POOL/SPA & 

RET. WALL
 9/7/06  11/15/06 low

OTHER STRUCTURES 32621 BALEARIC DP Coastal Streams GUNITE SPA  7/14/06  12/8/06 low
OTHER STRUCTURES 23 REINA DP Coastal Streams GUNITE SPA  3/13/07 low
OTHER STRUCTURES 6 BREAKERS ISLE DP Coastal Streams GUNITE SPA  6/6/07 low
OTHER STRUCTURES 25 VILLE FRANCHE DP Coastal Streams GUNITE SPA  7/9/07 low
OTHER STRUCTURES 33771 ROBLES GUNITE SPA / 

RETAINING WALLS
 7/7/06 low

OTHER STRUCTURES 32782 GALAPAGOS San Juan Creek GUNITE SPA,FENCE, 
BBQ/FIREPIT

 4/19/07 low

0032348



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
PERMANENT Headlands Reserve DP Coastal Streams HEADLANDS - 

ENCROACHMENT 
PERMIT (Gas Line in 
ROW)

 8/20/07 high

ENG Headlands, LLC DP Coastal Streams Headlands BOWL 
SDG&E  Site Plan

 3/28/07 high

MEP 33386 STERN WAVE San Juan Creek INGROUND SPA  10/13/06 low
24351 TIMOTHY DR INSTALATION OF 

OUTDOOR SHOWER
 8/21/07 low

MEP 24672 SAN JUAN AVE DP Coastal Streams INSTALL 3 LAV SINKS 
FOR DOCTORS 
OFFICE

 9/27/07 low

26981 DEL GADO RD INSTALL CEMENT 
FIBER SIDING OVER 
EXISTING STUCCO

 8/21/07 low

PERMANENT Selva Rd - City ROW Install Median on Selva 
Rd btwn PCH and 
Ocean Front Ln

 8/4/06 low

OTHER STRUCTURES 33202 OCEAN HILL DR San Juan Creek INSTALL NEW PATIO 
ENCLOSURE 481 
SQ.FT

 8/31/07 low

ALTERS&ADDITIONS 33341 NOTTINGHAM San Juan Creek LANDSCAPE  7/3/07 low
MEP 92 RITZ COVE DP Coastal Streams LANDSCAPE  12/8/06  12/13/06 low
MEP 33821 ROBLES DP Coastal Streams LANDSCAPE  2/23/07 low
MEP 34586 CAMINO 

CAPISTRANO
San Juan Creek LANDSCAPE  12/1/06  12/11/06 low

MEP 34606 CAMINO 
CAPISTRANO

San Juan Creek LANDSCAPE  4/16/07  9/27/07 low

MISC 34148 Chula Vista Ave LANDSCAPE  7/6/07 low
35231 CAMINO 
CAPISTRANO

LANDSCAPE  6/25/07 low

MEP 27502 VIA SARATOGA LANDSCAPE FOR 6 
NEW SFD

 1/24/07  4/5/07 High

MISC 32860 PACIFIC COAST 
HWY

DP Coastal Streams LANDSCAPE FOR 
COMMERCIAL RETAIL

 8/4/06  6/21/07 low

MEP 33771 ROBLES LANDSCAPE FOR 
NEW S.F.D.

 5/15/07 low

0032349



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
MEP 424 MONARCH BAY DP Coastal Streams LANDSCAPE FOR 

NEW S.F.D.
 5/2/07 low

MISC 33921 GRANADA DR <enter comments 
here>

LANDSCAPE FOR 
NEW SFD

 7/26/07 low

BLDG 27506 VIA SARATOGA SC Coastal Streams LANDSCAPE, POND, 
PATIO COVER

 9/21/07 low

MEP 34142 CHULA VISTA LANDSCAPING  10/5/06 low
MEP 33831 NIGUEL SHORES 

DR
DP Coastal Streams lawn sprinkler system  8/30/07  9/19/07 low

ALTERS&ADDITIONS 32731 BALLENA DP Coastal Streams Adjacent to a fuel 
modification zone 
(FM 2101)

LOFT ADDITION  8/24/06  2/23/07 low

ALTERS&ADDITIONS 24021 ATUN DP Coastal Streams Adjacent to a fuel 
modification zone 
(FM 2101)

LOFT ADDITION  12/8/06 low

ALTERS&ADDITIONS 34811 CAMINO 
CAPISTRANO

SC Coastal Streams LOFT ADDITION  8/2/06  11/21/06 low

ALTERS&ADDITIONS 24021 ATUN DP Coastal Streams Adjacent to a fuel 
modification zone 
(FM 2101)

LOFT ADDITION OF 
308 SQ.FT

 8/13/07 low

OTHER STRUCTURES 177 MONARCH BAY DR DP Coastal Streams NEW BLOCK WALL, 
PER CITY SPECS

 9/17/07 low

NEW NON-RES 33654 NIGUEL SHORES NEW BUILDING  2/22/07  7/3/07 medium
NEW NON-RES 25826 LAS VEGAS San Juan Creek Property within FP-2 

Overlay�
�
(8/10/2007 09:43  
LGZ)  WQMp 
Construction 
Certification 
required prior to 
issuance of CofO�
�
(8/10/2007 09:43  
LGZ)  See 
attachments for 
WQMP Construction 
Certification

NEW COMMERCIAL 
BUILDING

 11/20/06 medium

0032350



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
NEW NON-RES 32860 PACIFIC COAST 

HWY
DP Coastal Streams NEW COMMERCIAL 

RETAIL
 10/27/06  6/21/07 medium

ALTERS&ADDITIONS 34742 CAMINO 
CAPISTRANO

NEW GARAGE AREA  3/5/07 medium

BLDG NEW PEDESTRIAN 
BRIDGE,

 9/21/07 low

OTHER STRUCTURES 34814 CALLE DEL SOL SC Coastal Streams NEW PORCH  6/8/07 low
SFD-DTTCHD 33531 Sea Bright Drive NEW S.F.D  7/17/07 high
SFD-DTTCHD 33481 Sea Bright Drive NEW S.F.D  7/17/07 high
SFD-DTTCHD 33471 Sea Bright Drive NEW S.F.D  7/17/07 high
SFD-DTTCHD 33511 Sea Bright Drive NEW S.F.D  7/17/07 high
SFD-DTTCHD 33521 Sea Bright Drive NEW S.F.D  7/17/07 high
SFD-DTTCHD 33501 Sea Bright Drive NEW S.F.D  7/17/07 high
SFD-DTTCHD 33491 Sea Bright Drive NEW S.F.D  7/17/07 high
SFD-DTTCHD 25162 VIA ELEVADO DP Coastal Streams NEW S.F.D  7/19/06  7/2/07 high
SFD-DTTCHD 33921 GRANADA <enter comments 

here>
NEW S.F.D WITH 
GARAGE

 8/28/06 medium

SFD-DTTCHD 18 RITZ COVE DP Coastal Streams WQMP Construction 
Certification form 
required prior to 
issaunce of CofO. 
See attachemnts for 
form letter. See Lisa 
with questions.

NEW S.F.D WITH 
GARAGE

 10/11/06 medium

SFD-ATTCHD 34129 CALLE LA PRIMA 
VERA

NEW S.F.D.  9/13/07 low

SFD-ATTCHD 34052 CHULA VISTA DP Coastal Streams NEW S.F.D.  9/27/07 low
SFD-DTTCHD 26361 VIA CALIFORNIA NEW S.F.D.  2/20/07 low
SFD-DTTCHD 26365 VIA CALIFORNIA NEW S.F.D.  2/20/07 low
SFD-DTTCHD 26371 VIA CALIFORNIA NEW S.F.D.  2/20/07 low
SFD-DTTCHD 34148 Chula Vista Ave NEW S.F.D.  5/31/07 low
SFD-DTTCHD 34111 BLUE LANTERN DP Coastal Streams NEW S.F.D.  4/12/07 low
SFD-DTTCHD 34012 MALAGA DP Coastal Streams NEW S.F.D.  6/4/07 low
SFD-DTTCHD 24332 SANTA CLARA DP Coastal Streams NEW S.F.D.  6/22/07 low
SFD-DTTCHD 34439 VIA VERDE San Juan Creek NEW S.F.D.  12/13/06 low
SFD-DTTCHD 34441 VIA VERDE San Juan Creek NEW S.F.D.  12/13/06 low
SFD-DTTCHD 26631 VIA SACRAMENTO San Juan Creek NEW S.F.D.  6/25/07 low

0032351



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
SFD-DTTCHD 34701 CALLE ROSITA SC Coastal Streams NEW S.F.D.  3/30/07 low
BLDG 35205 BEACH SC Coastal Streams Design Engineer 

must fill out attached 
WQMP Construction 
Certification prior to 
issuance of CofO to 
confirm that BMPs 
are constructed and 
functional. See Lisa 
for questions.

NEW S.F.D. BEACH 
ROAD

 8/24/07 medium

SFD-DTTCHD 33951 VALENCIA DP Coastal Streams NEW SFD  5/30/07 low
SFD-DTTCHD 35265 BEACH RD SC Coastal Streams WQMP Construction 

Certification Form 
required prior to 
issuance of Cof O. 
See attachments for 
form. See Lisa with 
questions.

NEW SFD  7/24/06 low

SFD-DTTCHD 34405 VIA GOMEZ NEW SFD OF 4201 
SQFT. W/ 460 SQFT 
GARAGE

 10/30/06  9/26/07 low

SFD-DTTCHD 33831 SILVER LANTERN NEW SFD W/2-CAR 
GARAGE

 6/12/07 low

SFD-DTTCHD 33821 SILVER LANTERN NEW SFD W/2-CAR 
GARAGE

 6/12/07 low

SFD-DTTCHD 34142 CHULA VISTA NEW SFD-GARAGE-
DECK

 11/16/06 low

BLDG 33821 MALAGA DR NEW SINGLE FAMILY 
DWELLING

 8/16/07 low

SFD-ATTCHD 23 RITZ COVE DP Coastal Streams NEW SINGLE FAMILY 
DWELLING

 5/16/07 low

0032352



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
OTHER STRUCTURES 26471 VIA SACRAMENTO San Juan Creek Do not final this new 

duplex project until 
the owners have 
paid their 
outstanding TCA 
fees of $2,656.00.  
A second letter has 
been sent on 
11/28/06 asking for 
the outstanding fees 
to be paid.

NEW SITE BLOCK 
WALLS

 8/16/07 low

35621 BEACH RD SC Coastal Streams NEW SITE WALLS 
APPROX. 24' MAX 
HEIGHT 42"

 8/14/07 low

OTHER STRUCTURES 35621 BEACH RD SC Coastal Streams NEW SPA  8/16/07 low
ALTERS&ADDITIONS 34512 CALLE NARANJA SC Coastal Streams NEW WORKSHOP  6/5/07 low
OTHER STRUCTURES 24625 PRISCILLA DP Coastal Streams POOL & SPA  10/13/06  3/12/07 low
OTHER STRUCTURES 33831 NIGUEL SHORES DP Coastal Streams POOL & SPA  12/6/06 low
OTHER STRUCTURES 227 MONARCH BAY DR DP Coastal Streams POOL & SPA, UG GAS 

& ELECT, MASONRY 
FIREPLACE

 8/10/07 low

OTHER STRUCTURES 21 NEW YORK DP Coastal Streams POOL AND SPA  5/23/07  8/29/07 low
OTHER STRUCTURES 74 RITZ COVE POOL AND SPA W/ 

P.L. WALLS
 11/6/06  9/5/07 low

OTHER STRUCTURES 20 VIA SUBIDA POOL AND SPA, BBQ  4/5/07  9/18/07 low

DEMO 33951 NAUTICUS ISLE DP Coastal Streams POOL DEMO  8/17/07  8/27/07 low
OTHER STRUCTURES 27032 CALLE DOLORES SC Coastal Streams POOL HOUSE / 

CABANA
 3/27/07 low

OTHER STRUCTURES 231 MONARCH BAY DP Coastal Streams POOL REMODEL  4/24/07  9/18/07 low
OTHER STRUCTURES 33082 SEAWATCH San Juan Creek Outstanding code 

enforcement case 
regarding pool 
equiptment noise.

POOL& SPA  1/17/07 low

ALTERS&ADDITIONS 160 MONARCH BAY DP Coastal Streams POOL, SPA, AND BBQ  1/17/07 low

ALTERS&ADDITIONS 43 COSTA DEL SOL DP Coastal Streams PORCH SHADE 
COVER

 3/23/07  6/13/07 low

0032353



PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
OTHER STRUCTURES 26851 AVENIDA LAS 

PALMAS
SC Coastal Streams PORTABLE 

SWIMMING / SPA
 10/16/06 low

PRECISE 32942 PACIFIC COAST 
HWY

DP Coastal Streams Precise Grading  9/14/06  5/18/07 medium

PRECISE 35265 BEACH SC Coastal Streams WQMP Construction 
Certification Form 
required prior to 
issuance of Cof O. 
See attachments for 
form. See Lisa with 
questions.

Precise Grading  7/20/06 medium

PRECISE 34751 CALLE FORTUNA SC Coastal Streams Precise Grading  3/16/07 medium
ENG 34142 CHULA VISTA AVE DP Coastal Streams (7/10/2006 10:23  

RJK)  Project has 
been appealed to 
City Council - No 
further PC review 
until after hearing

Precise Grading              
Delta 2

 4/23/07 medium

PRECISE 18 Ritz Cove Drive DP Coastal Streams WQMP Construction 
Certification form 
required prior to 
issaunce of CofO. 
See attachemnts for 
form letter. See Lisa 
with questions.

Precise Grading  (06-
0034)

 7/18/06 medium

Precise Grading 18 Ritz Cove Drive DP Coastal Streams WQMP Construction 
Certification form 
required prior to 
issaunce of CofO. 
See attachemnts for 
form letter. See Lisa 
with questions.

Precise Grading  (06-
0034)

 7/11/06 medium

ENG 50 MONARCH BAY DP Coastal Streams PRECISE GRADING  
for SFR

 6/19/07 medium
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ENG 26631 VIA SACRAMENTO San Juan Creek Precise Grading  for 

SFR
 6/14/07 medium

ENG 196 MONARCH BAY DP Coastal Streams Precise Grading  SFR  3/29/07 medium
ENG 196 MONARCH BAY DP Coastal Streams Precise Grading  SFR 

(Delta 1   Floor Finish)
 6/20/07 medium

PRECISE 25166 Manzanita Drive DP Coastal Streams Applicant shall 
modify the footprint 
of the structure 
based on the 
relocations of rear 
yard retaining wall.�
Prior to issuance of 
a building permit for 
construction of the 
structure, the 
applicant shall 
revise retaining and 
free standing walls 
within the front yard 
setback to be no 
higher than 42-inch 
and to comply with 
the Site Visibility 
Area requirements 
detailed in Dana 
Point Zoning Code 
Section 9.05.090

Precise Grading ( 06-
0020/SDP05-19(M))

 1/17/07 medium

PERMANENT 26361 Via California PRECISE GRADING 
(05-0315)  with 
Keystone Wall PC06-
0198

 7/20/07 medium

PRECISE 26361 Via California PRECISE GRADING 
(05-0315)  with 
Keystone Wall PC06-
0198

 11/17/06 medium

PRECISE 424 MONARCH BAY DP Coastal Streams Precise Grading (Delta 
1)

 4/23/07  4/27/07 medium
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ROUGH 33501 Stonehill Drive San Juan Creek WQMP Construction 

certification required 
prior to C of O(as 
per Lisa).

PRECISE GRADING 
(Gloria Dei Church   04-
0051)

 5/22/07 HIGH

PRECISE 25826 Las Vegas Avenue San Juan Creek Property within FP-2 
Overlay�
�
(8/10/2007 09:43  
LGZ)  WQMp 
Construction 
Certification 
required prior to 
issuance of CofO�
�
(8/10/2007 09:43  
LGZ)  See 
attachments for 
WQMP Construction 
Certification

Precise Grading 
(Previous Plan Check 
No. 05-0266)

 9/15/06 medium
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Precise Grading 25166 Manzanita Drive DP Coastal Streams Applicant shall 

modify the footprint 
of the structure 
based on the 
relocations of rear 
yard retaining wall.�
Prior to issuance of 
a building permit for 
construction of the 
structure, the 
applicant shall 
revise retaining and 
free standing walls 
within the front yard 
setback to be no 
higher than 42-inch 
and to comply with 
the Site Visibility 
Area requirements 
detailed in Dana 
Point Zoning Code 
Section 9.05.090

Precise Grading Delta 1  
(Revision to ENG06-
0221)

 7/10/07 medium

PRECISE 33832 Orilla Rd. DP Coastal Streams PRECISE GRADING 
EXTENSION (03-111  & 
04-0291G)

 8/23/07 medium

PRECISE 34102 Blue Lantern DP Coastal Streams PRECISE GRADING for 
expired (04-0335) plan 
check

 3/5/07 medium

ENG 34591 VIA CATALINA San Juan Creek Precise Grading for 
New Duplex Residence 
(Condo Mapped)

 8/9/07 medium

PRECISE 35031 CAMINO 
CAPISTRANO

SC Coastal Streams Collect additional 
engineering plan 
check fees prior to 
returning comments.

Precise Grading for 
Remodel of SFR

 6/8/07 medium
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ENG 34148 Chula Vista Ave PRECISE GRADING for 

SFR
 4/24/07 medium

ENG 34052 CHULA VISTA DP Coastal Streams Precise Grading for 
SFR

 7/18/07 medium

ENG 32221 AZORES RD DP Coastal Streams Adjacent to a fuel 
modification zone 
(FM 4965)

Precise Grading for 
SFR

 7/26/07 medium

ENG 3 White Water Lane DP Coastal Streams Precise Grading for 
SFR

 9/14/07 medium

ENG 33671 WINDLASS DR DP Coastal Streams Precise Grading for 
SFR

 9/4/07 medium

ENG 35205 BEACH SC Coastal Streams Design Engineer 
must fill out attached 
WQMP Construction 
Certification prior to 
issuance of CofO to 
confirm that BMPs 
are constructed and 
functional. See Lisa 
for questions.

Precise Grading for 
SFR

 8/23/07 medium

PRECISE 34962 CALLE FORTUNA PRECISE GRADING 
FOR SFR

 7/31/07 medium

PRECISE 23 RITZ COVE DP Coastal Streams Precise Grading for 
SFR

 4/18/07 medium

PRECISE 32491 CARIBBEAN DP Coastal Streams �
(5/24/2007 08:28  
JEA)  Prior to taking 
in next set of 
Grading Plans, have 
Jeff Fulton, Jason or 
Gabe Review H & H  
Calculations.

Precise Grading for 
SFR

 6/26/07 medium

ENG 34129 CALLE LA 
PRIMAVERA

Precise Grading for 
SFR (Address: 34129 
Calle La Primavera)

 9/13/07 medium
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PRECISE 34405 VIA GOMEZ PRECISE GRADING 

PC (05-0276)
 9/15/06 medium

PRECISE 33951 Valencia Place DP Coastal Streams Precise Grading Permit  
(05-0149)

 1/9/07 medium

ENG 24332 SANTA CLARA PRECISE GRADING 
PERMIT FOR SFR

 5/3/07 medium

PRECISE 33831 SILVER LANTERN PRECISE GRADING 
PLAN

 3/23/07 medium

PRECISE 33821 SILVER LANTERN PRECISE GRADING 
PLAN CHECK

 3/23/07 medium

PRECISE 35057 BEACH RD SC Coastal Streams Lisa requires 
WQMP Construction 
Cert before final 
inspection and Cert 
of Occupancy

Precise Grading Plan 
Check  (Previous PC 06-
0039)

 12/8/06 medium

PRECISE 33762 Orilla Road DP Coastal Streams Precise Grading Plan 
Check(Previous Plan 
Check No.06-0023)

 12/5/06 medium

Tract 16331 DP Coastal Streams PRIVATE 
IMPROVEMENT PLAN 
(04-0294) DELTA 1

 11/8/06 high

OTHER STRUCTURES 53 STRAND BEACH DP Coastal Streams PRIVATE STAIRS LOT 
53/54

 9/12/07 low

53 STRAND BEACH DP Coastal Streams PRIVATE STAIRS LOT 
53/54

 9/12/07 low

BLDG DP Coastal Streams PROTO II RETAINING 
WALLS

 9/10/07 low

Headlands Reserve DP Coastal Streams PROTO SIDEYARD 
WALLS

 9/10/07 high

MEP 32591 SEVEN SEAS DP Coastal Streams PULL STATION  4/19/07  5/2/07 low
OTHER STRUCTURES 26856 CALLE REAL SC Coastal Streams RAISED PILASTER TO 

MAX HEIGHT OF 5'
 9/21/07 low

BLDG 32591 SEVEN SEAS DP Coastal Streams SPECIAL 
INVESTIGATION

 3/21/07  4/16/07 low

BLDG 33922 BLUE LANTERN DP Coastal Streams SPECIAL 
INVESTIGATION

 3/21/07 low
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BLDG 33695 BLUE LANTERN  A & 

B
DP Coastal Streams 4/10/07 Stop Work 

issued by Jay 
Seidel�
Replacement 
windows and doors 
in progress.�
work w/o permits�
4/11/07 Second 
"Stop Work" issued 
by Bill Beattie. First 
notice ignored. 
Other work in the 
interior underway. 
Owner to obtain 
permits for the 
complete scope of 
work.

SPECIAL 
INVESTIGATION

 4/11/07 low

BLDG 32762 POINTE SUTTON San Juan Creek SPECIAL 
INVESTIGATION

 3/8/07 low

MISC 7 GAVINA SPECIAL 
INVESTIGATION

 12/15/06 low

MISC 33915 ROBLES  B SPECIAL 
INVESTIGATION

 9/28/06 low

MISC 24392 LANTERN HILL  D SPECIAL 
INVESTIGATION

 12/15/06 low

MISC 23286 ATLANTIS  36 SPECIAL 
INVESTIGATION

 1/24/07 low

MISC 33882 SILVER LANTERN SPECIAL 
INVESTIGATION

 1/30/07 low
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PERMITSUBTYPE SITE ADDRESS WATERSHED RESTRICTIONS DESCRIPTION ISSUED FINALED Priority
MISC 34264 CAMINO 

CAPISTRANO #207
Gutted in fire. RED 
TAGED�
2/27/07 Stop work 
issued by Jay 
Seidel�
Work begun with out 
permits or 
approvals. �
Violation of Red 
Tag�
�
(3/30/2007 10:47  
DRR)  - NSF; check 
returned.�
(3/30/2007 15:24  
DRR)  Same Day: 
Cashiers Check 
received. Green light 
to continue work.  
Restriction 
REMOVED!

SPECIAL 
INVESTIGATION

 3/5/07 low

MISC 24581 HARBOR VIEW  C WORK WITHOUT 
PERMITS: 
INTERIOR 
BATHROOM 
REMODEL.�
3/23/07 MIKE H

SPECIAL 
INVESTIGATION

 3/28/07 low

MISC 32571 AZORES DP Coastal Streams SPECIAL 
INVESTIGATION

 11/2/06  2/7/07 low

MISC 34031 CALLE LA 
PRIMAVERA

DP Coastal Streams SPECIAL 
INVESTIGATION

 1/8/07 low

MISC 33891 DIANA DP Coastal Streams SPECIAL 
INVESTIGATION.

 9/20/06 low

OTHER STRUCTURES 45 Strand Beach Drive DP Coastal Streams STAIRWAY TO BEACH  9/17/07 low

OTHER STRUCTURES 35 Strand Beach Drive DP Coastal Streams STAIRWAY TO BEACH  9/17/07 low
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Date Address Street Type of Enforcement Action RP Comments Inspector Watershed
7/3/2006 34972 Calle Fortuna Notice of Noncompliance owner concrete washout in street Jay Seidel San Clemente

7/12/2006 7 Gavina Notice of Noncompliance remove dirt from street, BMPs Angela Salt Creek

7/15/2006 Camino Capistrano Notice of Noncompliance

broken gravel bags on street 
and sidewalk no visible job 
site # Angela San Clemente

7/16/2006 35012 Camino Capistrano Notice of Noncompliance Sara Chavez
failure to provide BMP, gravel 
on sidewalk Angela San Clemente

7/17/2006 Aquilla verbal/stop work

Environmental Construction by 
Valley View Landscape: 1-800-
313-0557, C-27-408467

concrete wash in street and 
gutter Lisa Zawaski san juan

7/17/2006 35161 Camino Capistrano verbal owner
clean up gutters from 
concrete grinding san juan

7/19/2006 26981 Del Gado Notice of Noncompliance dsicharge into street Angela San Clemente

7/29/2006 Dana Hills High Notice of Noncompliance
construction debris and 
materials in street Angela san Juan

8/10/2006 24321 Taxco Notice of Noncompliance
construction debris and 
materials in street rick

8/11/2006 Camino Capistrano Notice of Noncompliance no BMPs   angela San Clemente

8/30/2006 Palisades Storm Drain ProNotice of Noncompliance W. A. Rasic sweep streets, dust control Angela Duzich San Clemente

8/31/2006 34081 Amber Lantern Verbal
prohibited discharge, clean 
up dirt in street Maria san juan

8/31/2006 Blue Dolphin Verbal/Notice Coastal Construction hosing out storm drain Lisa Zawaski san juan
8/31/2006 Camino Cap / Hermosa Notice of Noncompliance sweep street, BMPs Angela San Clemente
8/31/2006 35306 Camino Capistrano Notice of Noncompliance Jim & Jill Hawkins grey white powder in street angela san juan
9/7/2006 33626 Via Martos verbal Kinsez Landscape not enough BMPs Maria san juan

9/8/2006 32451 Seven Seas verbal
dirt in street gravel piles, no 
BMPs Tom Salt Creek

9/13/2006 32621 Balearic verbal Dana Pacific Pools stock piles in street Jay Seidel Salt Creek
9/21/2006 34041 Formosa Notice of Noncompliance stock pile in streets Mike san juan

9/26/2006 City Palisades Storm drainVerbal Warning rainy season reminder Angela Duzich san juan
9/27/2006 26395 Via Sacramento Notice of Noncompliance Angela san juan

10/4/2006 33831 Granada Stop Work
draining pool to street without 
de-chlorination Jay Seidel san juan

10/4/2006 333 Monarch Bay Stop Work need permit Angela Salt Creek
10/4/2006 329 Monarch Bay Verbal need BMPs Angela Salt Creek

10/4/2006 329 Monarch Bay Verbal Warning
Got BMP's/implement 
additional BMP's Angela Salt Creek

10/4/2006 33941 Silver Lantern Notice of Noncompliance Jim Copp
dumping grout water into 
street Maria san juan

10/5/2006 34031 Manzanita Stop Work need permit and BMPs Angela san juan
10/6/2006 35611 Beach Road Notice of Noncompliance need BMPs Angela San Clemente
10/6/2006 24911 Dana Circle Notice of Noncompliance dirt and sand in street Jay Seidel san juan

10/13/2006 32531 Seven Seas Stop Work no permit, no BMPs angela Salt Creek
10/13/2006 Station 29 Project Notice of Noncompliance need BMPs Angela san juan

10/13/2006 34439 Via Verde Notice of Noncompliance
no BMPs on site - rain is 
forecasted Tim san juan

10/17/2006 34521 calle Monte Notice of Noncompliance stockpile in street angela san juan
10/19/2006 33822 Diana Verbal cutting concrete in street Mike san juan
11/1/2006 32951 DanaSpuce Correction Notice Eagle Fleet Services sand in street angela san juan
11/2/2006 Via Verde Notice of Noncompliance need more BMPS angela san juan

11/6/2006 35611 Beach Road Notice of Noncompliance
cover stockpiles, maintain 
fencing and other BMPs

cover stockpiles, maintain 
fencing and other BMPs Jay Seidel san clemente

0032362



Date Address Street Type of Enforcement Action RP Comments Inspector Watershed

11/13/2006 Niguel Shores HOA verbal
West Coast Paving - Jeff
Niguel Shores - Dave Crook need more BMPs Lisa Zawaski Salt Creek

11/14/2006 33782 Mariana verbal Richard Silva
stockpiles without protection, 
dirt in street Mike/Maria san juan

11/14/2006 24381 Santa Clara Notice of Noncompliance
no BMPs at perimeter, no 
concrete washout Anglea san Juan

11/15/2006 23302 Palana verbal Adams Landscape
no concrete washout, 
materials in street Tom Salt Creek

11/16/2006 23302 Palawan verbal concrete washed into street ordered to clean up Tom Salt Creek
11/20/2006 33672 chula Vista Notice of Noncompliance dirt in street Jay Seidel san juan
11/27/2006 14 Monarch Bay verbal Elite Sandblasting need to contain washout tom Salt Creek
12/20/2006 Camino Cap / Doheny Par Notice of Noncompliance Horizon Underground/Suncal no BMPs Angela san juan
12/21/2006 35315 Camino Capistrano Notice of Noncompliance mxing dirt in street Jay Seidel San Clemente
12/21/2006 33831 Granada Verbal Linda Walker no BMPs, dirt in street san juan
12/22/2006 34439/41 Via Verde Notice of Noncompliance Stone Builders need BMPs Jay Seidel San Juan
1/10/2007 34036 Amber Lantern verbal cover stock piles angela san juan

1/23/2007 33751 Silver Lantern
Correction Notice/Notice of 
Violation

debris being poured into 
street, no permits on file with 
the city, Angela san juan

1/24/2007 74 Ritz Cove fines and clean up costs Draper Drywall washwater Salt Creek
1/30/2007 34405 Via Gomez Notice of Noncompliance Cover stockpiled soil raining Angela  San Juan
1/30/2007 34422 Via Gomez Verbal Warning Cover stockpiled soil raining Angela San Juan
1/31/2007 35012 camino  capistrano Notice of Noncompliance Tom Chavez debris in streets Rick San Clemente
1/31/2007 35012 Camino Capistrano Stop Work Tom Chavez debris in streets Rick San Clemente

1/31/2007 32641 Sea Island Correction Notice
large amount of decorative 
rocks in strom drain angela Salt Creek

2/1/2007 33362 Coral Reach Correction Notice No erosion control Angela san juan

2/9/2007 25342 Neptune Notice of Noncompliance
no BMP's plates not pinned, 
open trench on sidewalk Rick san juan

2/15/2007 26482 Las Palmas
Verbal Warning/Notice of Non-
Compliance/Stop Work Sergio Martinez

No BMP's, Contaminated 
water down s/d, stop work 
until clean Angela san juan

3/7/2007 Elisa  undefined could not identify yellow staining in street Lora Salt Creek

3/26/2007 24821 Del Prado Verbal Warning
Vehicles being washed in 
parking lot without BMPs Maria San Juan

4/6/2007 25662 Rusty Anchor Verbal Warning remove soil from street Angela San Juan

4/16/2007 34055 Copper Lantern Notice of Noncompliance Jack Thomas Holt
washing construction 
equipment in roadway Maria San Juan

4/19/2007 24242 Santa Clara Stop Work OCFA
contaminsted water being 
discharged to street Jay Seidel San Juan

4/25/2007 12 breakers isle Notice of Noncompliance
sand & trash in street, need 
erosion control angela Salt Creek

4/25/2007 6 breakers isle Notice of Noncompliance
sand & trash in street, need 
erosion control angela Salt Creek

5/4/2007 25592 Goldenspring Notice of Noncompliance Jens Vernor Christy
remove concrete residue 
from gutter, sandbag area Tammi san juan

5/4/2007 20 via subia verbal Living Waters Construction dirt in street tom san juan

5/9/2007 del Avion/Del Obispo Notice of Noncompliance Rimshot Demolition
need dust control, BMPs and 
permits angela san juan

5/10/2007 32741 Del Obispo Notice of Noncompliance need BMPs & dust control angela san juan
5/11/2007 18 Via Subida verbal Urban Landscape sand and dirt in street Tom san juan
5/14/2007 El Canto verbal washing dirt into street Lisa Zawaski san juan

5/22/2007 24332 Santa Clara verbal warning Steve O'neil: 929-9675

grading without any BMPs on 
site, BMPs scheduled for 
delivery 5/23/07 angela san juan
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5/23/2007 24332 Santa Clara Notice of Noncompliance Steve O'neil: 929-9675 no BMPs on site again, angela san juan

6/4/2007 33831 Granada Stop Work Linda
clean up soil from street and 
gutter RIck San Clemente

6/11/2007 21 New York court verbal Menda Plumbing
pipe cutting oil in street - 
clean up Tom San Clemente

6/13/2007 43 Coasta Del Sol verbal
dried plaster in street- being 
cleaned up now Tom Salt Creek

6/18/2007 26672 Calle Salida Notice of Noncompliance Systems Paving Company dirt and supplies in street Jay Seidel san juan
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SECTION C-9, Existing Development   

Orange County Stormwater Program C-9-1 November, 2007 
 
DAMP Appendix C-9   

C-9.0 Existing Development 
 
C-9.1 Introduction  
 
The existing development program addresses industrial and commercial facilities, residential 
areas and homeowners associations (HOAs).  Each component is reported on individually in the 
following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, HOA Program 
 
C-9.1.1    Organizational Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
Some changes were made to the organizational charts; please refer to the Organizational Charts 
provided at the end of Section 2 of this report.  
 
C-9.2 Industrial Program (LIP Section A-9A) 
 
C-9.2.1    Inventory  
 
There is only one industrial facility within the City of Dana Point (Capistrano Beach), the 
Capistrano Unified School District Bus Yard in the San Juan Creek Watershed. The City works 
with this facility on an annual basis to make sure it is in compliance with its Permit. This year’s 
inspection occurred on 2/08/07.  
 
Bart's Iron Design, 25823 Las Vegas Avenue, Capistrano Beach, CA, 92624, phone: 949-496-
9396, may require coverage under the General Industrial Permit. The City has coordinated with 
the RWQCB to investigate this site to determine applicability of the General Industrial Permit. 
Per RWQCB staff, a notice and application was sent to this facility during the reporting period. 
The City requested, but did not receive a copy of the notice. The City has regularly checked the 
online database and as of 10/15/07, the facility has not filed a NOI. The City requests that this is 
followed up by RWQCB. 
 
C-9.3 Commercial Program (LIP Section A-9B) 
 
C-9.3.1    Inventory  

 
The City has developed an inventory of the highest priority commercial facilities within the 
City’s jurisdiction. Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below. Since the City does not have a business license program, the inventory is 
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continually being reviewed and refined. This reporting period there were some changes made to 
the inventory, such as: 
 

• some of the businesses listed were home offices where no significant activities were 
taking place, these were deleted from the inventory, 

• some businesses were inspected and the priority was changed. Please note that 
commercial businesses that were changed from high to medium or low are still 
included in this inventory. Since the City does not have a business license program, 
this is the only place, to date, that lists commercial businesses, and so for ease of 
reference, the facility has been kept on the list. 

 
As mentioned in the Executive Summary of this Report, the City has just begun a voluntary 
business registration program in Reporting Period FY07-08. As the program develops, there may 
be opportunities for enhanced outreach and tracking of local businesses. As City Council did not 
approve a mandatory business registration program, a voluntary program of this nature will have 
its limitations, but we are hopeful that this program is a first small step for a business registration 
program. 
 
Jurisdictional and Watershed Summary 

Commercial Site/Source 
Total 

Number of 
Sites 

Dana Point Coastal Streams - Retail or wholesale fueling 2 
Dana Point Coastal Streams - Eating or drinking establishments  18 
Dana Point Coastal Streams - Painting and coating 1 
Dana Point Coastal Streams - Golf courses, parks and other 
recreational areas/facilities 

2 

San Clemente Coastal Streams - Eating or drinking establishments  3 
San Clemente Coastal Streams - Masonry 1 
San Clemente Coastal Streams - Painting and coating 1 
San Clemente Coastal Streams - Landscaping (and hardscape 
installations) 

1 

San Juan Creek - Automobile mechanical repair, maintenance, fueling, 
or cleaning 

16 

San Juan Creek - Boat mechanical repair, maintenance, fueling, or 
cleaning 

2 

San Juan Creek - Equipment repair, maintenance, fueling, or cleaning 2 
San Juan Creek - Retail or wholesale fueling 6 
San Juan Creek - Eating or drinking establishments  92 
San Juan Creek - Mobile carpet, drape or furniture cleaning 2 
San Juan Creek - Masonry 3 
San Juan Creek - Nurseries and greenhouses 3 
San Juan Creek - Pool and fountain cleaning 1 
San Juan Creek - Other sites determined to be significant contributors 18 
Total for all categories  174 
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Please note that the above inventory contains only commercial facilities under the jurisdiction of 
the City of Dana Point- not facilities in the Dana Point Harbor which are under the jurisdiction of 
the County of Orange. 
 
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal, and is included at the end of this Section. 
 
C-9.3.2    Prioritizations 
 
The City maintains an inventory of the highest threat commercial sites. A summary of the 
facilities by watershed is provided below.  
 
Jurisdictional and Watershed Summary 

Commercial High Priority 
Facility 

Number of 
highest 
threat  

priority 
facilities 

Dana Point Coastal Streams 23 
San Clemente Coastal Streams 6 
San Juan Creek 145 
Total Number of facilities 174 

 
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal at the end of 
this section. 
 
C-9.3.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.   
 
The City continues to use the brochures created by the Orange County Public Education 
subcommittee along with the CASQA BMP Fact Sheets for Commercial Facilities. Stickers and 
posters and an educational video are also provided during inspections. 
 
C-9.3.4    Inspections 
 
Although the City’s Stormwater Permit does not require regular inspections of commercial 
facilities, the City has continued its proactive inspection program during the reporting period. 
The City’s inspection program is conducted in addition to the stormwater observation inspections 
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conducted by the Orange County Health Care Agency. Both programs combined provide a 
comprehensive commercial inspection program utilizing existing resources. The inspections 
generally include a review of the material and waste handling practices, BMP implementation 
and evidence of past or present unauthorized non-stormwater discharges.   
 
The number of inspections completed during the current reporting year for each type of 
commercial site is presented below.  The second column indicated the number of sites (not 
number of inspections) that have been inspected since the Third Permit Adoption. 
 
Jurisdictional Summary 

Commercial Site/Source 
Number of 

Sites/Sources 
Inspected 

Total Number Since Third Permit 
Adoption 

Automobile mechanical repair, 
maintenance, fueling, painting or cleaning 

 14 

Boat mechanical repair, maintenance, 
fueling, or cleaning 

 2 

Equipment repair, maintenance, fueling, or 
cleaning 

 1 

Pool/Fountain Cleaning   
Mobile automobile or other vehicle 
washing 

  

Automobile (or other vehicle) parking lots 
and storage facilities 

  

Retail or wholesale fueling 2 5 
Eating or drinking establishments and 
hotels 

106 112 

Mobile carpet, drape or furniture cleaning  1 
Masonry  2 
Painting and coating  1 
Landscaping, Nurseries and greenhouses  4 
Golf courses, parks and other recreational 
areas/facilities, including Doheny State 
Park 

2 3 

Others – Animal feed store, storage, 
lumber, steel, misc. 

10 22 

Total for all categories for current 
reporting year 

119  

 
As food facilities are the dominant type of business within the City of Dana Point, the City has 
implemented a comprehensive inspection program addressed for these facilities utilizing a 
variety of resources and many sets of eyes. South Coast Water District (SCWD) has begun to 
conduct quarterly inspections at all significant food facilities, as part of their grease control 
program. The biggest non-compliance issue under this program is not posting the BMP sign at the 
facilities. This non-compliance is minor and does not directly impact the City’s water quality program.  
The noncompliances are addressed through SCWD, not the City, and are therefore not reported in this 
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report. SCWD; however, has coordinated with the City to include a stormwater component to this 
inspection so that all grease control management BMPs, including outdoor grease barrel storage, 
mat washing and other potential stormwater concerns are reviewed. Follow-up is conducted by 
the City. 
 
The number of non-compliant facilities identified during these inspections is presented below: 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
38 38 

 
In addition to the inspections noted above, reports of concern are investigated as reported 
through email, the City’s water quality hotline number or the City’s Water Quality Engineer’s 
phone. Most concerns consisted of illegal hosing, suspected mat washing, dirty trash/grease 
storage areas, minor construction, and overwatering. These issues are reported in the ID/IC 
Section of this Report. 
 
Grease interceptors were installed in 2006-07 at Wicked Garden , Peking Dragon (10/06), 
Chronic Tacos (1/07), and Quiznos (8/07). 
 
Below is a summary of the City’s NPDES Rooftop Inspection Program. The program continues 
in FY07-08. 
 

City of Dana Point 
Rooftop NPDES Inspection Program FY06-07 

Program Effectiveness Assessment 
 

The food facilities within the City of Dana Point are comprehensively inspected quarterly for grease 
control BMPs, including NDPES related concerns, such as trash enclosure areas, and outdoor storage of 
grease barrels, in accordance with South Coat Water District’s (SCWD) Grease Control Program and 
General Wastewater Discharge Permit. 
 
As bacteria are the City’s primary pollutant of concern, the City is actively seeking ways to identify and 
control potential sources of anthropogenic indicator bacteria. Food Facility restaurant waste and grease 
was identified as a potential source, and it was determined that although the SCWD grease control 
program is comprehensive, it did not address potential sources of grease from the roof tops. It was 
unknown whether or not roof tops were a water quality problem in the City of Dana Point. 
 
This program was developed to ascertain: 
 
1. Is roof top equipment a significant potential source of pollutants to the City’s storm drain system? 

 
The City contracted with SCWD’s contractor, ECIS, to conduct the additional work to inspect the roof 
tops. A total of 104 food facilities had the roof top inspections conducted (some food facilities do not have 
a Class I hood, based on the services they provide, and therefore do not have roof top exhaust fans). Out 
of the 104 sites, 41 (39%) of them were noncompliant in regards to maintenance of the roof top exhaust 
fans and/or improper storage of materials with a potential to pollute on the roof.  Since roof top pollutants 
are carried down to the storm drain system via gutters, it can become a problem. 
 
The inspection program was developed to provide the responsible party with an opportunity to resolve 
any noncompliant conditions before a citation was issued (unless there was an active illegal discharge). 
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No illegal active discharges were observed. 23 out of the 41 noncompliant sites were rectified and in 
compliance by the second inspection. The remaining 18 noncompliant sites were given a verbal warning 
and all issues were resolved by the third inspection. A summary of the types and numbers of 
noncompliant conditions is provided below: 
 
 

Type of Roof Top NPDES 
Noncompliance 

Number of 
Noncompliances 

Dirty 16 
Grease Puddle 7 
Open containers of grease 5 
Missing tray or other equipment 4 
Improper storage of materials on roof 2 (paint, tar) 

 
From the results above, it appears that the roof tops of food facilities may have been a contributor of 
pollutants. As all the sites are in compliance at this time, this potential source has been successfully 
controlled. The City will determine if and at what frequency the roof top inspection program should 
continue. It appears that an annual roof top inspection is appropriate. 
 
In addition to the roof top inspections, the quarterly grease control inspections conducted on behalf of 
SCWD cover trash enclosure areas and any outdoor storage of grease barrels. Out of the 104 sites 
inspected, a total of 15 resulted in out of compliance conditions with regards to trash enclosure areas and 
13 resulted in out of compliance conditions with regards to the outdoor storage of grease barrels.  The 
noncompliant conditions related to the trash enclosures involved dirty areas, and open lids.  The 
noncompliant conditions related to the grease barrels included open lids (9) and greasy/dirty (12). All 
noncompliant conditions were resolved by the second inspection. 
 
From experience, the trash areas and grease barrels are a dynamic condition, as during one inspection 
the site may be in compliance and during the next the site may be out of compliance or vice-versa. The 
frequent inspections by both SCWD and the Orange County Health Care Agency help to control these 
sources of potential pollutants. 
 
C-9.3.5    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspectors may encounter situations where BMPs are in place but are not effectively applied.  
The inspectors use their best professional judgment and decide how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation actions based on 
inspections conducted during the current reporting year is provided below. 
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Summary 
 

Watershed 
# Facilities with 
BMPs Fully 
Implemented* 

# Facilities with  
BMPs Partially 
Implemented  
and are in 
compliance 

# Facilities 
With  
No BMPs  

Dana Point Coastal Streams & 
San Clemente Coastal Streams & 
San Juan Creek 

0 119 0 

* This category is not used. Please see discussion below. 
 
The City has reported the numbers above to comply with the standard County format; however, 
the City believes that this qualification is very subjective and not the best way to report. For 
example, a site can be in complete compliance with “BMPs fully implemented” on the day of the 
inspection, but that does not necessarily mean that all BMPs are fully implemented all the time, 
and that there is not room for enhanced BMP implementation.  The numbers in the table above 
indicate that all commercial sites that have been inspected are in compliance on the day of 
inspection or day of the re-inspection. As noted above 34 sites were in non-compliance during 
the initial inspection, but achieved compliance by the time of re-inspection. The City would 
prefer to report this number as “compliant” and “non-compliant”. 
 
C-9.3.6    Enforcement  
 
A number of different City staff members undertake enforcement activities according to the 
City’s adopted Stormwater and Urban Runoff Pollution Controls Ordinance, Chapter 15.10 of 
the Dana Point Municipal Code (DPMC) and the countywide accompanying Enforcement 
Consistency Guide.  The enforcement mechanisms available are summarized in this section and 
detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
The City continues its cooperative approach to achieve compliance in lieu of citations for a first 
offense and take the time to educate and provide resources and offer options for solutions to 
address any noncompliances. This cooperative effort has demonstrated success in achieving 
compliance. Progressive enforcement is enacted as appropriate. 
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Summary 
Administrative Remedies Criminal 

Remedies 
Verbal 
Warning 

# 
Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 
Orders 

# of Cease & 
Desist  Orders 

Misdemea
nor, 
Infraction 

0 0     
0 0    0 

34 2 3 1  1 
(citation) 

 
It appears that multiple eyes and ears by a variety of different inspectors/agencies are getting the 
complementary messages out and that commercial businesses are becoming more aware of how 
their activities can impact the environment. 
 
C-9.3.7    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City will 
provide oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City is required to send a written report within 5 days detailing the nature of the 
non-compliance and any corrective action taken. 
 
During the reporting period, there were no commercial facilities that were determined to pose a 
threat to human health or the environment. 
 
During the reporting period, the City resolved an illegal dumping at a dry cleaner that occurred 
in the previous reporting period; however it should be noted that this discharge did not reach the 
storm drain and was not reported to the RWQCB. 
 
9.3.8    Training and Outreach 
 
Training 
 
See Section 5, Municipal Training for All Staff Training. 
 
Outreach 
 
The City reaches out to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
educational letters provided after inspections, development and distribution of brochures, 
posters, fact sheets, posting information on the City’s webpage, etc.   A summary of the City’s 
outreach efforts is presented below. 
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Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 

Title/Subject Number Distributed Distribution Method(s) and 
Location(s) 

Orange County Restaurant BMP brochure 20 Distributed during inspections 
Orange County BMP brochures, various 

topics, as applicable 25 Distributed during inspections, or 
mailed as a follow-up 

Orange County BMP Poster for 
Food/Restaurants 20+ Distributed during inspections 

Information on Website Not Available www.danapoint.org 
OC BMP Poster for Gas Stations 2 Distributed during inspections 

Total number of outreach materials 
distributed to commercial facilities 
during the current reporting year 

67+  

 
Website 
 
The City’s website, www.danapoint.org, Water Quality, contains a number of resources and 
items of information regarding existing development, including: brochures, the City’s Urban 
Runoff Manuals, a reference to the CASQA Handbooks and BMP Fact Sheets, and general urban 
runoff information. 
 
C-9.4 Residential Program (LIP Section A9-C) 
 
C-9.4.1    Inventory  
 
The City of Dana Point has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
 
A summary of the City of Dana Point’s current residential inventory is provided in the table 
below.  
 

Watershed 
 

Total Residential 
Land Use Area 

(Sq. miles) 

Total Residential Land Use 
Area 

Adjacent or Discharging 
Directly to an ESA 

(Sq. miles) 

Tributary to 303(d) 
Listed Watershed* 

Dana Point 
Coastal Streams 1.25 n/a 1.25 

San Clemente 
Coastal Streams 0.38 n/a 0.38 

San Juan Creek 1.78 n/a 1.78 
Total 3.41  3.41 

 
*The entire City is tributary to 303(d) listed waterbodies, impaired by bacteria. 
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C-9.4.2    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The City also utilizes the County-developed brochures to 
educate residents about potential impacts of residential activities. 
 
C-9.4.3    Enhanced Implementation 
 
As mentioned above, all residential areas were identified for enhanced implementation.  The 
steps taken by the City to minimize the impact of these residential areas to surrounding ESAs 
and 303(d) listed waterbodies are outlined in the LIP.  The table below summarizes the 
significant activities that were accomplished during the current reporting year.  
 
Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 

Watersheds ESA 
Residential 

Pollutant/Activ
ity of Concern 

Identified BMP Status of BMP 
Implementation 
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Watersheds ESA 
Residential 

Pollutant/Activ
ity of Concern 

Identified BMP Status of BMP 
Implementation 

Dana Point Coastal 
Streams (DPSC) 
 
San Clemente 
Coastal Streams 
(SCCS) 
 
San Juan Creek 
(SJC) 

Pacific 
Ocean 

bacteria,  
 
over watering,  
 
pet waste,  
 
fertilizers,  
 
private sewer 
spills 

Salt Creek Ozone Treatment 
Plant (DPCS) 
 
Epidemiology and microbial 
source tracking Study at 
Doheny State Beach/San 
Juan Creek (SJC) 
 
North Creek Ozone Pilot 
Project (SJC) 
 
 
All Watersheds: 
 
Outreach – pet waste pick-
up, sweep it up, outdoor 
water conservation, no car 
washing, and private sewer 
lateral maintenance.  
 
SCWD Root Control 
Program 

The Ozone 
Treatment Plant 
was completed in 
November 2005. 
ONGOING. 
 
 
SCCWRP, with 
support from the 
City was awarded 
grant funding to 
conduct an 
epidemiology and 
microbial source 
tracking study for 
2007-2008-2009 
 
The North Creek 
Ozone Pilot Project 
demonstrated 
positive results and 
will continue for 
FY07-08. 
 
Provide pet poop 
pick up bags in 
parks and distribute 
portable containers 
at events. 
ONGOING 

 
The City believes that outreach and action regarding efficient irrigation will have a significant 
effect in reducing urban runoff. South Orange County Cities have cooperatively received a grant 
under the consolidated grants program, for the SmarTimer Edgescape Evaluation Program 
(SEEP) which has been developed to quantify anticipated reduction in urban runoff and 
associated pollutants based on implementation of a number of irrigation-based BMPs. This 
project will begin in 2007 and be complete in 2008. See HOA section below for more info. 
 
The City’s cooperative relationship with SCWD helps to maximize resources while provide 
outreach on complimentary topics of water conservation, urban runoff and private sewer lateral 
maintenance. 
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Six residences have taken advantage of the SmarTimer Rebate program during the reporting 
period: 
 

 
 
 
 
 
 
 
 
 
 
 
Known private sewer spills decreased from eight in 2005 to five in 2006 and back up to 6 in 
2007. The main cause of the private sewer spills is roots in private laterals, which are not owned 
or maintained by the sewer district. SCWD has implemented a program to address roots in 
private laterals. In 06-07, another round of 121 notification letters were mailed to residences 
with observed root problems. This program will continue over two years with a goal of mailing 
200 letters per year and verification of the cleaning. 
 
C-9.4.4    Water Pollution Complaints/Incidents 
 
The residential program relies, in part, upon observations by municipal employees working in or 
assigned to residential areas and on complaints received from residents through the water 
pollution problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program. Please see Section 10 for a 
summary of water pollution cases. Most of the residential concerns reported consisted of over-
irrigation and residential construction issues. 
 
C-9.4.5    Enforcement Actions 
 
Please see Section ID/IC for a summary of enforcement actions. 
 
C-9.4.6    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and distribution 
of brochures, posters, fact sheets, posting information on the City’s webpage, etc.    
 

Type # Street # valves Sq. ft. landscaped 
area 

SINGLE FAMILY 33762 BIG SUR 7 3637 
SINGLE FAMILY 33585 WINDLASS 8 1422 

SINGLE FAMILY 22912 VIA 
ORVIETO 7 3884 

SINGLE FAMILY 34092 BEDFORD 6 2082 

SINGLE FAMILY 35 SANTA 
LUCIA 5 1446 

SINGLE FAMILY 11 REGINA 7 2606 
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A summary of the outreach efforts made during the current reporting year is provided in Section 
6, Public Education, of this report. 
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.  See Section 5, 
Municipal Activities above for details regarding municipal staff training.  
 
C-9.5 HOA Program (LIP Section A-9D) 
 
C-9.5.1    Inventory  
 
The City has developed a watershed-based inventory and map of HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA or are tributary to a 303(d) listed 
waterbody may be targeted for enhanced implementation of BMPs based on the activities of 
concern that are identified.  The HOA inventory is updated on an ongoing basis and is provided 
to the Regional Boards as a part of the Annual Progress Report submittal.   
 
The current inventory and draft map are included at the end of this Section. 
 
C-9.5.2    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat HOA activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
HOA should implement.  
 
C-9.5.3    Enhanced Implementation 
 
As indicated above, all HOA areas within the City of Dana Point are tributary to the Pacific 
Ocean, a 303(d) water body impaired for bacteria. The City has developed additional controls to 
address the impairment. The additional controls are detailed in the HOA Urban Runoff 
Requirements Manual which was provided in previous annual reports and is included in the LIP. 
Enhanced controls for residents and HOAs focus on the priority pollutant, bacteria, via 
addressing proper disposal of pet waste, over-irrigation, and private sewer lateral maintenance. 
 
Under the City’s HOA inlet filter incentive program, the City funded street catch basin inlet 
filters in two private coastal HOA’s: Monarch Bay HOA and Chelsea Pointe HOA (Sept. 2007) 
had inlet filters installed in September 2007. The HOA’s have committed to fund the 
maintenance so that a sense of stewardship is instilled. The program has also increased 
awareness of water quality programs and efforts in these HOA’s.  

The City has prepared an HOA Storm Drain survey with the intent of contacting each HOA to 
get a better idea of irrigation schedules, storm drain inventories, BMPs implemented, etc. This 
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program was halted due to difficulty of contacting a HOA and lack of resources and other 
priority tasks. With the assistance of a part-time intern, this program may be again attempted. 
The City received nine (9) completed surveys. The City also conducted two (2) HOA 
presentations during the reporting period. Preliminary results indicated that the responsible party 
contact information for HOAs are very difficult to reach and many times calls and emails are not 
responded to. It is also apparent that HOA’s are either really interested in water quality or not at 
all. 
 
Strengthening the relationships and coordination fostered during the development of the South 
Orange County Integrated Regional Watershed Management Plan process, South Orange 
County Cities, along with MWDOC, successfully prepared a complex and comprehensive 
project that was awarded funding under the Consolidated Grants Program this year. The 
SmarTimer Edgescape Evaluation Project (SEEP) involves monitoring the effectiveness of 
implementation of irrigation-based BMPs, such as SmarTimers, edgescaping projects and a 
combination thereof, in the reduction of urban runoff and associated pollutants. The pre-project 
(baseline) sampling began in May 2007 and continued through August/September 2007 
depending on the site. The data analysis of the before data has begun. The project is now in the 
implementation phase where the sites are going to be implementing the appropriate irrigation-
based BMPs by April 2008. The post-project sampling program will begin in May 2008. So far 
the project has come together quite nicely, especially since it is quite a complex project with a 
large number of participating agencies. We look forward to seeing the results and effectiveness 
of the BMPs. The results will help us direct our efforts in regard to controlling urban runoff 
from over-irrigation, and help us estimate load reductions based on BMPs.  This is another good 
source control effort.   
 

 
The City works with SCWD on outreach efforts regarding the SmarTimer Rebate Program and it 
has been acknowledged that more effective outreach on the rebate program is needed. The City 
has also joined with San Clemente, San Juan Capistrano, the Municipal Water District of Orange 
County and South Coast Water District to form the “Tri-City Water Savers” group to prepare an 
action plan to improve outreach effectiveness regarding the ET controller rebate program, the 
Protector Del Agua landscaper certification program and www.waterbudgets.com program, 
targeting HOAs. The group meets monthly, in general and has greatly benefited from combining 
resources to achieve common goals. These types of programs would not be able to be 
implemented in a single City, especially with the high work load of staff. Working together and 

Type HOA # Street # valves Sq. ft. landscaped 
area 

COMMERCIAL Dana Vista 
HOA 24581 HARBOR 

VIEW 8 23017 

COMMERCIAL Dana Vista 
HOA 24581 HARBOR 

VIEW 7 12814 

COMMERCIAL Dana Vista 
HOA 24581 HARBOR 

VIEW 4 7935 

COMMERCIAL Dana Vista 
HOA 24581 HARBOR 

VIEW 9 77037 

COMMERCIAL Niguel Shores 
HOA  Niguel 

Shores 876 55.1 acres 
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delegating tasks, as well as combining water conservationists and water quality program 
managers together has been instrumental in the success and achievements of this program. 
 
During the reporting period, the team developed a workshop concept, including an outline, 
agenda and materials for HOA board members, landscapers and Property Managers on water 
quality regulations and water conservation focusing on landscaping. The first workshop was held 
in August 2007. The program was so successful that it is going to be used as a model throughout 
Orange County, in coordination with the Municipal Water District of Orange County 
(MWDOC). 
 
C-9.5.4    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including HOA areas, are summarized in the ID/IC Section C-10 of 
this report.     
 
During the reporting period, the City relied on educational letters to obtain compliance for 
eroded slopes and over-irrigation issues. Digital photos of over-irrigation has demonstrated to be 
very effective in getting HOAs to have their landscapers out to remedy broken sprinkler heads, 
over-watering, etc. All field staff have been trained to take photos of significant over-irrigation 
and provide them, along with location information to the City’s Water Quality Engineer for 
follow-up. 
 
C-9.5.5    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the HOA program.  
The City encourages the implementation of a set of designated BMPs for HOAs.  The BMPs are 
presented in a series of fact sheets specific to high threat activities.  The City has developed 
outreach efforts to encourage the use of the designated BMPs.  This outreach has included efforts 
such as mailings, holding presentations, development and distribution of brochures, posters, fact 
sheets, posting information on the City’s webpage, etc.   A summary of the general outreach 
efforts made during the current reporting year is provided in Section 6, Public Education of this 
report. 
 
The City has coordinated with HOAs and provides articles for their newsletters; for example, 
Monarch Bay HOA sent out a newsletter in January 2007. The difficulty in keeping this a regular 
practice is the high turnover rate of property managers. It seems like the minute one makes a 
good contact, the person leaves or changes position and then the contact is gone, so there is a 
constant issue in keeping current contacts for HOAs. In addition, surprisingly enough, it is 
difficult for the City to obtain and maintain a list of HOA Board members, as this information is 
not readily available and appears to be deemed confidential. 
 
Training 
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The successful implementation of the HOA program relies on education of municipal employees 
that conduct activities in residential areas.  Therefore, it is important that these employees are 
trained on the various aspects of the program.    
 
Please refer to Section 5, Municipal Activities, of this report for the training conducted during 
the reporting period. 
 
C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
There are no significant program modifications that will be made to the Existing Development 
Program at this time. The City feels that it has made some progress in coordinating with HOAs 
through the Tri-City Water Savers and has benefited from the ability to combine resources with 
other Cities to implement some programs. We look forward to continuing this cooperative 
relationship. 
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SOUTH COAST WATER DISTRICT
Yellow Facilites = No grease trap or 
interceptor TERMS

FSE / GREASE BEST MANAGEMENT PRACTICES INSPECTION PROGRAM / 2006
Pink Facilities = LFSE - no Class I 
hood

GI = Grease Interceptor
GT= Grease Trap

January - December , 2006 Blue Facilities = Grease Trap
GB= Grease Barrel        
C1H= Class 1 Hood

Green Facilities = Properly-sized 
Grease Interceptor

ADW= Auto Dish 
Washer
MS= Mop Sink

GD= Garbage Disposal

  ENVIRONMENTAL COMPLIANCE INSPECTION SERVICES  (949)  888 - 6536 /  jkinley@ecisglobal.com
1-2-3CS= 1-2-3 
Compartment Sink

ECIS will perform 4 
inspections if necessary

This database also includes a section showing inspections relating to City of Dana Point / NPDES concerns. Highlited in Pale Blue. NC=NON COMPLIANT
NC=NON 
COMPLIANT

GB = Grease Barell / TE 
= Trash Enclosure

IC=IN COMPLIANCE

IC=IN 
COMPLIANC
E

TD=Trash Dumpster  / 
RGEF=Rooftop grease 
exhaust fan

LFSE's inspected once annually last update-1-22-07

Grease BMP's 2006-2007
DANA POINT 

/NPDES

WQD = City of Dana 
Point Water Quality 
Department

1 Interceptor INITIAL RESULT RETURN REASON(S)
ROOFTO

P
TRASH 

ENCLOSURE
GREASE 
BARREL ROOFTOP INSP. RETURN INSP.

# Facility Name # Street Unit # City Zip Facility Contact Phone Size (gals) INSP. DATE INSP. DATE FOR NC NOTES
Violation
?-Date

INSP. RESULT / 
REASON(S)

INSP.RESUL
T/REASON(S) INSP.RESULT/REASON(S) DATE/RESULT NOTES WATERSHED

Located in Harbor- 
Orange County 

Jurisdiction

Dana Point Yacht Club 24399 Dana Drive Dana Point 92629 Simone-Mgr. 496-2900 50 lb. 10/19/06 NC 11/28/2006 NC-training log missing
all other BMP's 
implemented IC IC IC none San Juan Creek X

Harpoon Henry's 34555 Golden Lantern Dana Point 92629 Bob-Owner 493-2933 50lb. 10/19/06 NC 11/27/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek X

The Beach House 31742 Dana Point Harbor Drive Dana Point 92629 Matt-GM 496-7310 50 lb. 10/19/06 NC 11/27/2006
NC-training, grease disposal log missing
poster missing

all other BMP's 
implemented IC

NC-lid open-
area dirty IC 11/27/06-NC

3rd insp-1/16/07-IC all 
items corrected San Juan Creek X

The Fish Bucket 34111 La Plaza Dana Point 92629 Bob-Mgr. 488-0121 50 lb. 08/17/06 NC 9/19/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek X

The Harbor Grill 34499 Golden Lantern Dana Point 92629 John -Owner 240-1416 50lb. 10/12/06 NC 11/28/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek X

Dana Point Youth Facility                   
LFSE 34451 Ensenada Place Dana Point 92629 Sue-Mgr. 661-7122 0 exempt San Juan Creek X
The Chocolate Soldier                        
LFSE 34513 Golden Lantern Dana Point 92629 De Francis-Owner 493-4135 0 exempt San Juan Creek X
The Coffee Importers/Blazin 
Blenders 34531 Golden Lantern Dana Point 92629 Jim-Owner 493-7773 0 11/01/06 NC 11/27/2006

IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek X

The Scoop Deck 34535 Golden Lantern Dana Point 92629 Jim-Mgr. 493-8649 0 11/01/06 NC 11/27/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek X

Beach Cities Pizza 34473 Golden Lantern Dana Point 92629 John-Owner 496-2670 0 10/12/06 NC 11/27/2006
IC-all items in compliance-eligible for rate
reduction

NC-TE dirty-lids 
open IC IC 11/27/06-IC San Juan Creek X

Dana West Yacht Club 24601 Dana Drive Dana Point 92629 Lezlie-Mgr. 661-1185 0 10/19/06 NC 11/27/2006
NC-training, grease disposal log missing
poster missing

all other BMP's 
implemented IC IC IC none San Juan Creek X

El Torito Grill 34521 Golden Lantern Dana Point 92629 Bob-Mgr. 496-6311 0 10/12/06 NC 11/27/2006
NC-training, grease disposal log missing-
poster missing

all other BMP's 
implemented IC IC

NC-deflector missing-grease on
roof 11/27/06-IC San Juan Creek X

Gemmell's 34471 Golden Lantern Dana Point 92629 Byron-Owner 234-0063 0 10/12/06 NC 11/27/2006 NC-training log missing-poster missing IC
NC-GB dirty-
lid open IC 11-27-06-IC San Juan Creek X

Harbor Delicatessen 34667 Golden Lantern Dana Point 92629 Jimmy-Owner 496-0424 0 10/18/06 NC 11/28/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek X

Jolly Roger 34661 Golden Lantern Dana Point 92629 Jim Lasko-Owner 496-0855 0 10/18/06 NC 11/27/2006 NC-grease disposal log missing
all other BMP's 
implemented IC IC IC none San Juan Creek X

Jon's Fish Market 34665 Golden Lantern Dana Point 92629 Jon-Mgr. 496-2807 0 10/18/06 NC 11/27/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek X

Proud Mary's 34689 Golden Lantern Dana Point 92629 Steve Zdrakas-Owner 493-5853 0 10/17/06 NC 11/28/2006
NC-training, grease disposal log missing
poster missing

all other BMP's 
implemented IC IC IC none San Juan Creek X

The Brig Restaurant 34461 Golden Lantern Dana Point 92629 Kevin-Owner 496-9046 0 10/12/06 NC 11/28/2006 NC-training log missing IC IC IC none San Juan Creek X

Turk's 34683 Golden Lantern Dana Point 92629 Kandy-Mgr. 493-3088 0 10/20/06 NC 11/28/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek X

Wind & Sea 34699 Golden Lantern Dana Point 92629 Jay-Mgr 496-6500 0 10/18/06 NC 11/27/2006
IC-all items in compliance-eligible for rate
reduction

NC-chemicals 
stored in TE IC IC 11/27/06-IC San Juan Creek X

Mirabeau French Bistro 17 Monarch Bay Plaza Dana Point 92629 David-Chef 234-1679 100lb. closed closed down? IC IC
NC-dirty RGEF's-missing RGEF
equipment

closed down?-no ECIS 
charge for inspection

Dana Point Coastal 
Streams

Aegis Assisted Living 26922 Camino De Estrella Dana Point 92624 Patrick-Mgr. 488-2650 1000 07/18/06 NC 8/18/2006 NC-no employee training IC IC
NC-missing rooftop grease 
exhaust fan tray 8/18/2006-NC

NC-3rd inspection on 9-5-
06-ok on 9-5-06

Dana Point Coastal 
Streams

Ichibiri Japanese 16 Monarch Bay Plaza Dana Point 92629 Yuji-Owner 661-1544 750 08/30/06 NC 10/2/2006
IC-all items in compliance-eligible for rate 
reduction IC

NC-GB lid 
open-covered 
w/grease

NC-several RGEF's dirty-
grease on roof 10-2-06  IC

Dana Point Coastal 
Streams

The Ritz Carlton-Main Kitchen 1 Ritz Carlton Drive Dana Point 92629 Pat-Engineering 240-5098 1500 10/23/06 NC 11/28/2006
NC-training, grease collection log, 
poster,drain screens missing IC

NC-very 
greasy-grease 
on ground IC 11/28/06-NC

3rd insp-1/16/07-IC all 
items corrected

Dana Point Coastal 
Streams

The Ritz Carlton-Promenade 1 Ritz Carlton Drive Dana Point 92629 Pat-Engineering 240-5099 5000 10/23/06 NC 11/28/2006
NC-training, grease collection logs missing
drain screens missing

all other BMP's 
implemented IC IC IC none

Dana Point Coastal 
Streams

The Saint Regis-Club 19 1 Monarch Beach Resort Dana Point 92629 Dan Moore-Dir.Eng. 234-3200 750 10/20/06 NC 11/29/2006 NC-drain screens missing-poster missing
all other BMP's 
implemented IC IC IC none

Dana Point Coastal 
Streams

The Saint Regis-Main Kitchen 1 Monarch Beach Resort Dana Point 92629 Dan Moore-Dir.Eng. 234-3200 5000 10/20/06 NC IC IC IC none
Dana Point Coastal 

Streams
Starbuck's Coffee                               
LFSE 2 Ritz Carlton Drive 101 Dana Point 92629 Bruce-Mgr. 248-5231 0 exempt

Dana Point Coastal 
Streams

Café Mezzaluna 2 Ritz Carlton Drive 102 Dana Point 92629 Jimmy-Owner 276-7900 0 08/31/06 NC 10/2/2006
NC-no fees paid-no employee training-not
eligible for rate reduction

all other BMP's 
implemented IC IC IC none

Dana Point Coastal 
Streams

Gelson's Market 24 Monarch Bay Plaza Dana Point 92629 Tim-Mgr. 488-8147 0 08/30/06 NC 10/2/2006
NC-no permit fee paid-not eligible for rate
reduction

all other BMP's 
implemented IC IC IC none

Dana Point Coastal 
Streams

Monarch Bay Club 500 Monarch Bay Drive Dana Point 92629 Tad-GM 234-3330 0 08/30/06 NC 10/2/2006
IC-all items in compliance-eligible for rate
reduction IC IC

NC-1 RGEF dirty-open used oil 
bucket 10-2-06  IC

Dana Point Coastal 
Streams

Salt Creek Grille 32802 Pacific Coast Highway Dana Point 92629 Chris-GM 661-7799 0 08/30/06 NC 10/2/2006
IC-all items in compliance-eligible for rate
reduction IC IC NC-2 RGEF's dirty 10-2-06 IC

Dana Point Coastal 
Streams

Crab Cove Euro-Asian Cuisine 8 Monarch Bay Plaza Monarch Beach 92629 Dan-Mgr. 240-4401 520 08/30/06 NC 10/2/2006
IC-all items in compliance-eligible for rate 
reduction IC

NC-GB lid 
open-covered 
w/grease IC 10/2/2006  IC

Dana Point Coastal 
Streams

El Pollo Loco #3273 32535 Street of the Golden Lantern Dana Point 92629 Lorena-Mgr. 443-0506 8/31/2007 NC 9/14/2007 grease on roof IC
NC-storage 
area greasey

NC-rooftop greasy-pain, tar 
cans on roof 12/6/06-NC

3rd insp-1/16/07-IC all 
items corrected

Dana Point Coastal 
Streams
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Brio Tuscany 24050 Camino Del Avion Dana Point 92629 Pepe-Mgr 443-1476 443-1476 8/31/2007 IC
IC shared w/ 
Dana Kai IC IC none

Dana Point Coastal 
Streams

Round Table Pizza 32525 Street of the Golden Lantern B Dana Point 92629 Rafael-Mgr. 496-9800 8/31/2007 IC IC IC IC none
Dana Point Coastal 
Streams

Mario's Restaurant by the Sea 32545 Golden Lantern Dana Point 92629 Mike 240-1967 08/31/07 NC 9/14/2007 excess grease in drip pans IC IC IC none Salt Creek
Ralph's # 739 32555 Golden Lantern Dana Point 92629 Craig Totman 661-6334 08/31/07 IC IC IC NC-paint cans stored on roof 12/6/06-IC no 3rd inspection Salt Creek

Capo Grill 26881 Camino De Estrella Capistrano Beach 92624 James-Owner 489-2276 50 lb. 07/18/06 NC 8/18/2006
NC-no employee training-no poster-no
permit-no receipts IC IC NC-grease puddle on roof 8/18/2006-NC

NC-3rd inspection on 9-8-
06-ok on 9-8-06

San Clemente 
Coastal Streams

Riviera Shores Resort 34642 Pacific Coast Highway Capistrano Beach 92624 Mike-GM 248-2944 0 08/15/06 NC 9/19/2006 NC-no employee training-no receipts
all other BMP's 
implemented IC IC IC none

San Clemente 
Coastal Streams

Sushi Kiyo 34700 Pacific Coast Highway 106 Capistrano Beach 92629 Kiyoshi-Owner 489-8222 0 07/20/06 NC 8/22/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none

San Clemente 
Coastal Streams

Agostino's 34700 Pacific Coast Highway 100 Capistrano Beach 92624 Augistino-Owner 661-8266 25 lb. 10/24/06 NC 11/28/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Buckingham Palace Bar                     
LFSE 34700 South Coast Highway Capistrano Beach 92624 Gary-Owner 493-9939 0 exempt San Juan Creek
Palisades Elem. School                      
LFSE 26462 Via Sacramento Capistrano Beach 92629 Dawn-CVUSD 489-7375 0 exempt San Juan Creek

Capo Calvary School 25975 Doheny Park Road Capistrano Beach 92629 Skip-Mgr. 496-3513 0 10/26/06 NC 11/28/2006
NC-training log missing-drain screens
missing

all other BMP's 
implemented IC IC IC none San Juan Creek

Coconuts Caribbean Grill 34235 Doheny Park Rd. Capistrano Beach 92624 Susan-Mgr. 487-5185 0 10/18/06 NC 11/28/2006 NC-grease disposal log missing
all other BMP"S 
implemented IC IC

NC-RGEF dirty-area around 
RGEF dirty 11/28/06-NC

3rd inspection-1/16/07-IC 
all items corrected San Juan Creek

Donut World 34130 Doheny Park Rd. Capistrano Beach 92624 Sam-Owner 496-2454 0 10/18/06 NC 11/28/2006 NC-no grease disposal log
all other BMP's 
implemented IC IC IC none San Juan Creek

Las Golondrinas 34069 Doheny Park Rd. Capistrano Beach 92624 Steve/Liz-Owner 240-8659 0 10/19/06 NC 11/29/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Lucy's El Patio Café 34226 Doheny Park Rd. Capistrano Beach 92624 Lucy-Mgr. 496-9074 0 10/25/06 NC 11/28/2006
NC-training log missing-drain screens
missing

all other BMP's 
implemented IC IC IC none San Juan Creek

Olamendi's Mexican Food 34660 Pacific Coast Highway Capistrano Beach 92624 Jorge-Owner 661-1005 0 07/20/06 NC 8/22/2006
IC-all items in compliance-eligible for rate
reduction IC IC

NC-open container of grease on
roof 8-22-06-NC

NC-3rd inspection on 9-5-
06-ok on 9-5-06 San Juan Creek

Shanghai Charlie's 34121 Doheny Park Rd. Capistrano Beach 92624 Kevin-Owner 661-2507 0 10/18/06 NC 11/29/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Aurora's Taqueria 34146 Pacific Coast Highway Dana Point 92629 Aurora-Owner 496-4669 100 lb. 10/12/06 NC 11/28/2006
IC-all items in compliance-eligible for rate
reduction IC IC

NC-RGEF dirty-area around 
RGEF dirty 11//28/06-NC

3rd insp-1/16/07-IC all 
items corrected San Juan Creek

Blue Lantern Inn 34343 Blue Lantern Drive Dana Point 92629 Lin -Director 661-1304 50lb. 08/31/06 NC 10/2/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Carl's Jr. 34312 Pacific Coast Highway Dana Point 92629 Eddie-GM 661-3955 50 lb. 07/21/06 NC 8/22/2006
IC-all items in compliance-eligible for rate 
reduction

NC-area full of 
trash-dirty

NC-barell 
open-very 
greasy IC 8-22-06-IC San Juan Creek

Charo Chicken 24831 Del Prado Dana Point 92629 Ray-Mgr. 496-0044 100lb. 08/17/06 NC 9/20/2006
IC-all items in compliance-eligible for rate 
reduction

NC-area dirty-lids
opoen IC

NC-grease puddle on roof 
under exhaust fan 9/20/2006-NC

nothing changed-3rd 
inspection on 9-28-06-ok 
on 9-28-06 San Juan Creek

Hennessey's Tavern 34111 La Plaza Dana Point 92629 Bob-Mgr. 488-0121 50 lb. 08/17/06 NC 9/17/2006
IC-all items in compliance-eligible for rate
reduction

has internal grease 
recycle tank IC IC IC none San Juan Creek

Peking Dragon 34171 Pacific Coast Highway Dana Point 92629 Shane-Mgr 493-9499 100 lb. 08/25/06 NC 9/25/2006
IC-all items in compliance-eligible for rate
reduction NC-area dirty

NC-lid open-
area dirty IC 9/25/2006-IC San Juan Creek

Stuft Pizza 24821 Del Prado Dana Point 92629 Juan-Mgr. 240-6444 25 lb. 08/17/06 NC 9/20/2006
IC-all items in compliance-eligible for rate 
reduction

NC-area dirty-lids
open IC IC 9/20/2006-NC

TD has hole-area dirty-3rd
insp. On 9-28-06-ok on 9-
28-06 San Juan Creek

Sushi Saurus 34320 Pacific Coast Highway B Dana Point 92629 Shinichi-Owner 240-3389 50# 10/25/06 NC 11/28/2006
NC-no employee training-no grease
disposal receipts

all other BMP's 
implemented IC IC IC none San Juan Creek

Thai This 24501 Del Prado B Dana Point 92629 Peter-Owner 240-7944 50 lb. 08/24/06 NC 9/25/2006
NC-no permit/fees-no training-no receipts
no grease barell

all other BMP's 
implemented

NC-area dirty-lids
open NC-no barell NC-RGEF area dirty 9-25-06-IC San Juan Creek

Albertson's # 6558 33601 Del Opispo St. Dana Point 92629 Kiere-Mgr. 496-7900 750 08/15/06 NC 9/19/2006 NC-no employee training logs
all other BMP's 
implemented

NC-holes in 
dumpster

NC-barells 
dirty-lids off IC 9-19-06-NC

NC-3rd inspection on 9-27
06 San Juan Creek

Blue Dolphin Restaurant 34130 Pacific Coast Highway Dana Point 92629 Mey-Owner 489-2936 1000 08/31/06 NC IC

NC-barell dirty-
kitty litter all 
over IC 9-31-06-IC San Juan Creek

Del Taco #693 34289 Pacific Coast Highway Dana Point 92629 Ramon-Mgr. 661-7544 750 08/23/06 NC 9/25/2005 NC-app. Received-no money!
all other BMP's 
implemented IC IC IC none San Juan Creek

Denny's 34242 Del Opispo St. Dana Point 92629 Fernando-GM 489-4383 1000 07/21/06 NC 8/22/2006
NC-no fees paid-no permit-incomplete 
training log IC IC

NC-dirty rooftop-used oil stored 
on roof 8/22/2006-IC San Juan Creek

Indigo Coastal Gril 34150 Pacific Coast Highway Dana Point 92629 Michael-GM 240-4224 1500 oob San Juan Creek

Laguna Cliffs Marriott 25135 Park Lantern Dana Point 92629 Angelina-Eng. 661-5000 1000 08/15/06 NC 9/19/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

McDonald's # 7214 34277 Pacific Coast Highway Dana Point 92629 Alexandra-Mgr. 724-8907 750 08/23/06 NC 9/25/2006
NC-no binder-no logs-no receipts-permit 
fee was paid

all other BMP's 
implemented

NC-TE dirty-trash
liquid all over IC

NC-one rooftop fan greasy-
grease on roof 9-25-06-IC San Juan Creek

Ralph's #188 24871 Del Prado Dana Point 92629 Jeronimo-Mgr. 661-4145 1000 08/16/06 NC 9/20/2006
NC-could not find binder-no logs or receipts
of any kind poster is up-screens in

NC-area dirty-
trash on ground IC IC 9-20-06-IC San Juan Creek

Taco Bell #3607 34117 Pacific Coast Highway Dana Point 92629 Jim-Mgr. 248-0910 1000 08/24/06 NC 9/25/2006 NC-no permit/fees-no training-no receipts 
all other BMP's 
implemented IC IC IC none San Juan Creek

The Chart House 34442 Street of the Green Lantern Dana Point 92629 Jim-Mgr. 493-1183 1000 10/24/06 NC 11/27/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

The Fountains 25401 Sea Bluff's Drive Dana Point 92629 Danielle-Director 234-3000 1000 08/17/06 NC 9/19/2006
IC-all items in compliance-eligible for rate 
reduction IC

NC-very 
greasy-grease 
on ground IC 9-19-06-NC

NC-3rd inspection on 9-27
06-ok on 9-27-06 San Juan Creek

The Wicked Garden 34085 Pacific Coast Highway  Dana Point 92629 Tim-Owner 493-7379 750 10/27/06 NC 11/28/2006
NC-no employee training log-no grease
disposal receipts

all other BMP's 
implemented IC IC IC none San Juan Creek

Tresca Restaurant 34402 Pacific Coast Highway Dana Point 92629 Larry-Dir. Of Eng. 661-1100 750 07/21/06 NC 8/22/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Zushi Japanese 24961 Dana Point Harbor Drive Dana Point 92629 Mariko-Owner 240-6610 750 10/26/06 NC 11/28/2006
NC-no employee training log-no grease 
disposal receipts-trash not double bagged

all other BMP's 
implemented

NC-area dirty-
trash on ground IC IC 11/29/2006-NC

3rd insp-1/16/07-IC all 
items corrected San Juan Creek

Starbuck's Coffee                               
LFSE 34122 Pacific Coast Highway Dana Point 92629 Sue-Mgr. 488-0849 0 exempt San Juan Creek

Doheny Deli 34320 Pacific Coast Highway F Dana Point 92629 Anthony-Mgr. 240-6665 0 07/21/06 NC 8/22/2006 NC-no fee paid-no permit-no training log poster is up-screens in IC IC IC none San Juan Creek
Hava Java                                           
LFSE 34669 Golden Lantern Dana Point 92629 Jimmy-Owner 496-8351 0 exempt San Juan Creek
Holiday Inn Express                            
LFSE 34280 Pacific Coast Highway Dana Point 92629 Gary-GM 248-1000 0 exempt San Juan Creek
It's All about the Cake                         
LFSE 24921 Dana Point Harbor Drive B-100 Dana Point 92629 Diane-Mgr. 240-7100 0 exempt San Juan Creek
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JC Beans Coffee House                     
LFSE 34114 Pacific Coast Highway Dana Point 92629 Janice-Owner 496-4700 0 exempt San Juan Creek
Juice Stop                                           
LFSE 34255 Pacific Coast Highway 113 Dana Point 92629 Narendra-Owner 488-0766 0 exempt San Juan Creek
Karma Juice                                        
LFSE 33621 Del Obispo St. F Dana Point 92629 Colby McFadden-Owner 496-5808 0 exempt San Juan Creek
Natale Coffee                                      
LFSE 24847 Del Prado Dana Point 92629 Jeff-Mgr. 493-3088 0 exempt San Juan Creek
Purple Feet Wine Botique                   
LFSE 24582 Del Prado Dana Point 92629 Tammy-Mgr. 388-3338 0 exempt San Juan Creek
RH Dana Elem. School                       
LFSE 24242 La Cresta Dr. Dana Point 92629 Dawn-CVUSD 489-7375 0 exempt San Juan Creek
South County Senior Services            
LFSE 34052 Del Opispo St. Dana Point 92629 Vana-Mgr. 496-4252 0 exempt San Juan Creek
St. Edwards Elem. School                  
LFSE 33866 Calle La Primavera Dana Point 92629 496-1241 0 exempt San Juan Creek
Starbuck's Coffee                               
LFSE 24502 Del Prado Dana Point 92629 Dan-Mgr. 338-8303 0 exempt San Juan Creek
Starbuck's Coffee                               
LFSE 32880 Pacific Coast Highway 42 Dana Point 92629 Judie-Mgr. 489-5571 0 exempt San Juan Creek

Subway #3339 34255 Pacific Coast Highway 118 Dana Point 92629 Jill-Mgr. 443-9823 0 08/31/06 NC 10/2/2006 NC-no permit fee paid-no employee training
all other BMP's 
implemented IC IC IC none San Juan Creek

Tutor & Spunky's Del 34135 Pacific Coast Highway Dana Point 92629 Tom-Owner 248-9008 0 08/24/06 NC 9/24/2006 IC IC IC none San Juan Creek
Tutor & Spunky's Deli #2 34085 Pacific Coast Highway 116 Dana Point 92629 Tom-Owner 248-9008 0 08/16/07 NC 8/30/2007 dumpster lid missing San Juan Creek

Adventura Sailing Association 24707 Dana Drive Dana Point 92629 Felicia-dir.  240-0101 0 10/19/06 NC 11/27/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

A's Burgers 34344 Pacific Coast Highway Dana Point 92629 Mahin-Owner 496-4460 0 07/21/06 NC 8/22/2006
IC-all items in compliance-eligible for rate 
reduction IC

NC-barell-area 
very dirty

NC-open container of grease on
roof 8/22/2006-IC San Juan Creek

Beach Cities Pizza II 34155 Pacific Coast Highway D Dana Point 92629 John-Owner 496-2670 0 10/24/06 NC 11/27/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Bella Napoli 34212 Pacific Coast Highway Dana Point 92629 Masood-Owner 496-0009 0 08/18/06 NC 9/19/2006
IC-all items in compliance-eligible for rate 
reduction

NC-trash 
enclosure dirty IC IC 9-19-06-IC

enclosure shared with
Kaleyard Chinese-in 
compliance San Juan Creek

Bonjour Café & Bistro 24633 Del Prado Dana Point 92629 Pascal-Owner 496-6368 0 08/24/06 NC 9/25/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Bubba Kahuna's 34320 Pacific Coast Highway H Dana Point 92629 Scott-Owner 496-0119 0 07/21/06 NC 8/22/2006
NC-no fees paid-no permit-no grease
disposal receipts-no training poster is up-screens in

NC-missing lids 
on trash bin IC IC 8-22-06-NC

NC-no 3rd inspection-
notified City WQD San Juan Creek

Buena Vista Market 34065 La Plaza Dana Point 92629 Juan Miranda-Owner 496-6491 0 08/17/06 NC 9/20/2006
NC-no permit-no employee training-no
grease barell or receipts poster is up-screens in IC IC

NC-2 missing rooftop grease 
trays 9-20-06-NC

NC-3rd inspection on 10-
20-06-IC on 10-20-06 San Juan Creek

Cannons 34344 Street of the Green Lantern Dana Point 92629 Steve-Mgr. 496-8497 0 10/26/06 NC 11/27/2006 NC-training log missing-poster missing
all other BMP's 
implemented IC IC IC none San Juan Creek

Carlos Mexican Restaurant 34224 Pacific Coast Highway Dana Point 92629 Carlos-Owner 496-4470 0 08/17/06 NC 9/19/2006 NC-no employee training
all other BMP's 
implemented IC IC IC none San Juan Creek

Casanova 33585 Del Opispo St. D Dana Point 92629 Nik-Mgr. 496-0992 0 08/15/06 NC 9/19/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Dana Hills High School 33333 Golden Lantern Dana Point 92629 Dawn-CVUSD 489-7375 0 10/27/06 NC 11/29/2006
NC-no permit fee paid-no employee training
no barrel reciepts

all other BMP's 
implemented IC IC IC none San Juan Creek

Dana Point Donuts 34135 Pacific Coast Highway A  Dana Point 92629 Samantha-Mgr. 240-3087 0 08/25/06 NC 9/25/2006
IC-all items in compliance-eligible for rate
reduction

all other BMP's 
implemented IC IC IC none San Juan Creek

Dippity Donuts 33621 Del Opispo St. C Dana Point 92629 Tek-Mgr. 240-6064 0 08/17/06 NC 9/19/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Doheny Beach Snack Bar 25300 Dana Point Harbor Drive Dana Point 92629 na na 0 closed San Juan Creek

Domino's Pizza #8340 24681 La Plaza 130 Dana Point 92629 Chris-GM 248-1938 0 08/17/06 NC 9/19/2006 NC-no permit-no employee training
all other BMP's 
implemented IC IC IC none San Juan Creek

Gen Kai 34143 Pacific Coast Highway Dana Point 92629 Joseph-Mgr. 240-2004 0 10/20/06 NC 11/28/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Harbor House Café 34157 Pacific Coast Highway Dana Point 92629 Miguel-Mgr. 496-9270 0 08/25/06 NC 9/25/2006
IC-all items in compliance-eligible for rate
reduction IC IC

NC-RGEF dirty-area around 
RGEF dirty 9/25/2006-IC San Juan Creek

Jack In The Box #161 34297 Pacific Coast Highway Dana Point 92629 Cirilo-Mgr. 443-4054 0 08/23/06 NC 9/25/2006 NC-no permit/fees-no training-no receipts
all other BMP's 
implemented NC-TE dirty

NC-GB dirty-
lid open

NC-RGEF dirty-area around 
RGEF dirty 9-25-06-IC San Juan Creek

Jack's 24462 Del Prado Dana Point 92629 Jack-Owner 489-1903 0 08/24/06 NC 9/25/2006
NC-no permit/fees paid-no employee 
training

all other BMP's 
implemented IC IC IC none San Juan Creek

Kaleyard Chinese Cuisine 34212 Pacific Coast Highway C Dana Point 92629 Jing Ha-Owner 493-8586 0 08/18/06 NC 9/19/2006 NC-no permit-no employee training
all other BMP's 
implemented

NC-trash 
enclosure dirty IC IC 9/19/2006-IC

shares TE with Bella 
Napoli-in compliance San Juan Creek

Kokomo's Pizza 33495 Del Opispo St. Dana Point 92629 Moe-Mgr. 488-0404 0 10/26/06 NC 11/28/2006
NC-training, grease collection log missing
poster missing

all othe BMP"S 
implemented IC IC IC none San Juan Creek

Luciano's Italian Restaurant 24312 Del Prado Dana Point 92629 Jason-Owner 661-6500 0 10/25/05 NC 11/29/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Maki Yaki 34119 Pacific Coast Highway C Dana Point 92629 Joseph Yang-Owner 234-1235 0 08/24/06 NC 9/25/2006 NC-no permit/fees-no training 

all other BMP's 
implemented-installing 
small GT soon IC IC IC none San Juan Creek

Pizza Hut #705481 34119 Pacific Coast Highway A&B Dana Point 92629 Pilar-Mgr. 240-7500 0 08/24/06 NC 9/25/2006 NC-no permit/fees-no employee training
all other BMP's 
implemented IC IC IC none San Juan Creek

Renaissance Dana Point 24701 Del Prado Dana Point 92629 Bill-Owner 661-6003 0 08/25/06 NC 9/25/2006
IC-all items in compliance-eligible for rate
reduction IC IC NC-puddle of grease under fan 9/25/2006-IC San Juan Creek

Ribjoint 34294 Pacific Coast Highway Dana Point 92629 Sam-Owner 661-9500 0 08/17/06 NC 9/19/2006
IC-all items in compliance-eligible for rate
reduction

gave info about GI 
install rebate program IC IC IC none San Juan Creek

Ristorante Ferrantelli 25001 Dana Point Harbor Drive Dana Point 92629 Masood-Owner 493-1401 0 08/17/06 NC 9/19/2006 NC-no permit-no employee training
all other BMP's 
implemented IC IC

NC-rooftop messy-5gal. Bucket 
full of grease 9-19-06-NC

NC-3rd inspection on 9-27
06-ok on 9-27-06 San Juan Creek

RJ's Café 25001 Dana Point Harbor Drive F120 Dana Point 92629 RJ-Owner 218-5757 0 08/15/06 NC 9/19/2006
IC-all items in compliance-eligible for rate
reduction IC IC NC-overflow tray about to spill 9-19-06-IC San Juan Creek

Taco Surf 34195 Pacific Coast Highway Dana Point 92629 George-Owner 661-5754 0 08/31/06 NC IC IC NC-1 RGEF dirty 9-31-06-IC San Juan Creek

Thai Dara 34255 Pacific Coast Highway 115 Dana Point 92629 Mimi-Owner 661-1251 0 08/31/06 NC 10/2/2006
IC-all items in compliance-eligible for rate
reduction IC IC IC none San Juan Creek

Burger King # 6942 32505 Golden Lantern Dana Point 92629 Avinash Singal 493-9664 8/31/2007 NC 9/14/2007 no absorbent IC IC
NC-RGEF very greasy-
absorbent pads full 12/6/06-NC

3rd insp-1/16/07-IC all 
items corrected San Juan Creek

Dana Kai 24050 Camino Del Avion Dana Point 92629 Vanessa-Mgr 489-8168 8/31/2007 IC IC

NC-grease 
barrel needs 
lid IC 12/6/06-NC

3rd insp-1/16/07-IC all 
items corrected San Juan Creek

Pick Up Stix 32525 Golden Lantern Dana Point 92629 Alan Levey 496-2822 8/31/2007 NC 9/14/2007 no absorbent
IC-shared with El 
Pollo Loco IC IC none San Juan Creek

*exempt facilities are inspected once per year under SCWD FOG program, City is notiifed if there is an issue.
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City of Dana Point Commercial Inventory Novemeber 2007

BUSINESS NAME ADDRESS FACILITY TYPE PRIORITY WATERSHED PHONE CONTACT Email DATE OF 
INSPECTION

NOTES/Notable 
BMPs Implemented 

DANA POINT FOREIGN 
CAR SERVICE 24402 DEL PRADO

AUTO 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK 949-496-1066 Tom Volkman 12/3/02

DANA POINT AUTO 
SERVICE

34342 PACIFIC COAST 
HIGHWAY, SUITE S

AUTO 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK 949-496-1086 Richard 
Deffenbaugh 2/3/05 Inspection with Steve 

Weinmann, 200 sf

DANA POINT CAR 
WASH

34158 PACIFIC COAST 
HIGHWAY

AUTO 
REPAIR/MAINTENANC

E/CLEANING
Medium SAN JUAN 

CREEK 949-661-9274 Dal Chung 2/3/05 inspection with Jose 
Lopez, 4000 sf

DANA POINT 
TRANSMISSION

34198 PACIFIC COAST 
HIGHWAY, SUITE B

AUTO 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK 949-661-2909 John Arroyo 2/3/05 2000 sf

PERFORMANCE HAUS 34112 PACIFIC COAST 
HIGHWAY

AUTO 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK 949-493-3571 Gary Colwell 2/3/05

WEST COAST 
MOTORING 34081 SILVER LANTERN

AUTO 
REPAIR/MAINTENANC

E/CLEANING
Medium SAN JUAN 

CREEK 949-493-3104 Joe Grande 2/3/05 Vehicle upholstery only

AAMCO 
TRANSMISSION 33990 DOHENY PARK

AUTO 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK
949-496-1211, 
949-221-8050 Andrew M. Ream 3/24/05 8000 sf

ADVANCE 
ENGINEERING 25819 LAS VEGAS

AUTO 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK 3/24/05

D & H AUTOMOTIVE 
MACHINE 25815 LAS VEGAS

AUTO 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK 949-493-5101 John Van Balen 3/24/05 5000 sf

EZ LUBE 22 34242 DOHENY PARK
AUTO 

REPAIR/MAINTENANC
E/CLEANING

HIGH SAN JUAN 
CREEK 949-661-1023

Tim 
Krainer/Manny 

Orozco
3/24/05 5000 sf

RUBENS IMPORTS 34134 PACIFIC COAST 
HIGHWAY

AUTO 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK 949-493-5050 Ruben Giosa 3/24/05 8000 sf

LUNA AUTOMOTIVE 34212 CAMINO 
CAPISTRANO

AUTO 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK 949-496-8024 Louis Lopez 5/10/05 2600 sf 

OLD TOWN GARAGE 25861 DOMINGO
AUTO 

REPAIR/MAINTENANC
E/CLEANING

HIGH SAN JUAN 
CREEK 949-489-1281 Darren Prey 5/10/05 750 sf

DOHENY VILLAGE CAR 
WASH INC 34241 DOHENY PARK

AUTO 
REPAIR/MAINTENANC

E/CLEANING
Medium SAN JUAN 

CREEK 714-545-9521 Siegfred & Helen 
Surber

02/03/2005; 3/24/05, 
7/27/05

5000 sf, inlet grates 
drain to clarifier & 

sanitary sewer

AUTO AND TRUCK 
GLASS INC 24532 DEL PRADO

AUTO 
REPAIR/MAINTENANC

E/CLEANING
Medium SAN JUAN 

CREEK 949-218-6910

HEAVY CYCLE 
CUSTOMS 25851 DOMINGO

AUTO 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK

Revised: 11/2/2007
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City of Dana Point Commercial Inventory Novemeber 2007

BUSINESS NAME ADDRESS FACILITY TYPE PRIORITY WATERSHED PHONE CONTACT Email DATE OF 
INSPECTION

NOTES/Notable 
BMPs Implemented 

DANA POINT MARINA & 
STORAGE 25802 Victoria Blvd

BOAT 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK 949-496-1548 FERNANDO 
GRIJALVA 8/4/05

Dana Point Marina and 
Storage is the property 

manager but the 
following businesses 
were tenants at the 

time of inspection: GT 
Performance, Pacific 

Coast Mobile 
Upholstery, Capistrano 

Crane Service, Sail 
and Canvas Cleaners, 

Sun Country, and 
Suspend Industries, 

8000 sf

DANA MARINE CENTER 34215 PACIFIC COAST 
HIGHWAY

BOAT 
REPAIR/MAINTENANC

E/CLEANING
Medium SAN JUAN 

CREEK 949-661-5229 Chad Smith 8/4/2005, 8/29/05 8000 sf

LANTERN BAY 
CARPETS & DRAPES

34094 PACIFIC COAST 
HIGHWAY

CARPET, DRAPE OR 
FURNITURE 
CLEANING

Medium SAN JUAN 
CREEK 949-240-1545 Gene De 

Collabus

PACIFIC COAST 
MOBILE UPHOLSTERY 25831 VICTORIA

CARPET, DRAPE OR 
FURNITURE 
CLEANING

Medium SAN JUAN 
CREEK 949-240-3229 Found end of street

CAPISTRANO BEACH 
RESORT

34743 PACIFIC COAST 
HIGHWAY

EATING/DRINKING 
ESTABLISHMENT Medium SAN JUAN 

CREEK 949-248-1316 Dr. Nabil Nasre 3/30/04

CAPISTRANO SEASIDE 
INN

34862 PACIFIC COAST 
HIGHWAY

EATING/DRINKING 
ESTABLISHMENT Medium SAN JUAN 

CREEK 949-496-1399 Rahul Arya, 
Solanki 3/30/04

CAPISTRANO 
SURFSIDE INN 34680 COAST HIGHWAY EATING/DRINKING 

ESTABLISHMENT Medium SAN JUAN 
CREEK 949-240-7681 Carol, Diana 4/6/04

BEST WESTERN INN 
BY THE SEA 34744 COAST HIGHWAY EATING/DRINKING 

ESTABLISHMENT Medium SAN JUAN 
CREEK 949-240-0150 Amit/Nasha amit.jain@cox.net 4/27/04

BASKIN ROBBINS 33621 DEL OBISPO, 
SUITE #B

EATING/DRINKING 
ESTABLISHMENT LOW SAN JUAN 

CREEK 949-661-2870 Fariba Tavakoli N/A 8/19/04

Business Properties, 
contacted on 8/19 
about leaking trash 

bins

DOHENY SALOON 34125 DOHENY PARK EATING/DRINKING 
ESTABLISHMENT LOW SAN JUAN 

CREEK 949-496-9033 Address not found/GIS

CAPO BEACH 
EQUIPMENT 34221 DOHENY PARK

EQUIPMENT 
REPAIR/MAINTENANC

E/CLEANING
HIGH SAN JUAN 

CREEK 949-240-4085 Dave Nail 5/10/2005 1000 sf

BILL MATHES WELDING 25882 VICTORIA
EQUIPMENT 

REPAIR/MAINTENANC
E/CLEANING

HIGH SAN JUAN 
CREEK Found, not in GIS

MONARCH BEACH 
GOLF LINKS 23841 STONEHILL GOLF COURSES HIGH SALT CREEK

Alan: 949-248-
3001, Kelly: 949-

279-1918

Alan Deck, Kelly 
McCaffrey 

(Superintendent)
3/30/04 High-tech ET 

Controller, some IPM

CPH RESORTS 1, LLC 33103 NIGUEL GOLF COURSES HIGH SALT CREEK 949-248-8394 7/18/06 High-tech ET 
Controller, some IPM

Revised: 11/2/2007
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City of Dana Point Commercial Inventory Novemeber 2007

BUSINESS NAME ADDRESS FACILITY TYPE PRIORITY WATERSHED PHONE CONTACT Email DATE OF 
INSPECTION

NOTES/Notable 
BMPs Implemented 

LIMEBROOK WILLIAM 25812 LAS VEGAS MASONRY HIGH SAN JUAN 
CREEK 949-489-0594 3/24/05

ULTIMA 25812 LAS VEGAS MASONRY HIGH SAN JUAN 
CREEK 949-493-7899 John Brunning 3/24/05 8000 sf 

CROW PLASTERING 26821 AVENIDA LAS 
PALMAS MASONRY HIGH San Clemente 

Coastal Streams 949-248-5177

PENNA MASONARY 25826 LAS VEGAS MASONRY HIGH SAN JUAN 
CREEK Address not found/GIS

DANA POINT NURSERY 34100 PACIFIC COAST 
HIGHWAY NURSERIES HIGH SAN JUAN 

CREEK 949-496-5137 Lou Osorio 3/24/05 10,000

Brown's Flowers 34156 OCH NURSERIES Medium SAN JUAN 
CREEK 12/3/05 no dumping of flower 

bucker water
CALIFORNIA INTERIOR 

PLANTS, INC. 24471 DEL PRADO NURSERIES Medium SAN JUAN 
CREEK 949-443-0242 Drop for sale-entrance 

on Amber Lantern
OAKBROOK 

LANDSCAPE DESIGN & 
CONSTRUCTION 

26855 CALLE HERMOSA NURSURIES Medium San Clemente 
Coastal Streams 949-661-2826

FEED BARN 34192 DOHENY PARK OTHER - ANIMAL 
FEED AND SUPPLIES HIGH SAN JUAN 

CREEK 949-248-8700 Chris Martin 5/11/2005 5000 sf

GANAHL LUMBER CO. 34162 DOHENY PARKL 
ROAD OTHER - LUMBER Medium 949-496-5165 Bill Ferguson

MONTANO PLUMBING 
COMPANY 34222 SEPULVEDA OTHER - PLUMBING 

CONTRACTOR Medium SAN JUAN 
CREEK 949-240-3430

ENTERPRISE RENT A 
CAR 24302 DEL PRADO OTHER - STORAGE LOW SAN JUAN 

CREEK 949 489-9352 Genevieve 8/24/04

take cars to 
commercial car wash, 

after educated 
regarding prohibted 

discharge

BEACH CITIES TOWING 34342 PACIFIC COAST 
HIGHWAY OTHER - STORAGE Medium SAN JUAN 

CREEK 949-472-4383 Lorraine Chavez 2/3/05

Capistrano Unified 
School District Grounds 

Yard 
Victoria OTHER - STORAGE High SAN JUAN 

CREEK 949-489-7027 Louis Camacho lcmacho@capousd.k
12.ca.us 10/24/2005 uncovered storage, 

debris pile

FORMING SOLUTIONS 25826 LAS VEGAS OTHER - STORAGE HIGH SAN JUAN 
CREEK 949-443-2481 Address not found/GIS

PACIFIC FOUNDATION 
EQUIPMENT CO. 25830 VICTORIA OTHER - STORAGE HIGH SAN JUAN 

CREEK 949-496-6215 Found end of street

U-HAUL CO. 34295 DOHENY PARK OTHER - STORAGE Medium SAN JUAN 
CREEK

CALTRANS 34500 SANTA FE AVE OTHER- STORAGE HIGH SAN JUAN 
CREEK UNMANED 3/24/2005 15000 sf

SOUTH COAST WATER 
DISTRICT 30 ACRES

34400 PACIFIC COAST 
HIGHWAY OTHER- STORAGE HIGH SAN JUAN 

CREEK ongoing
SCWD & City 

coordinate inspections 
of leasees

CANNAN-RED 25830 VICTORIA OTHER- STORAGE HIGH SAN JUAN 
CREEK 949-496-7545 Found

DRILCO, INC. 25751 VICTORIA OTHER- STORAGE HIGH SAN JUAN 
CREEK 949-661-4488 Found, not in GIS

Revised: 11/2/2007
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BUSINESS NAME ADDRESS FACILITY TYPE PRIORITY WATERSHED PHONE CONTACT Email DATE OF 
INSPECTION

NOTES/Notable 
BMPs Implemented 

BARTS IRON DESIGN 
INC 25823 LAS VEGAS

OTHER- 
STRUCTURAL STEEL 

FABRICATORS
HIGH SAN JUAN 

CREEK 949-496-9396 Ron Youngblood 3/24/05

Several locations on 
Las Vegas with same 

name. Visited only 
main yard at 25823. 

Other sites also have 
exposure. Referred to 
RWQCB as potential 
Industrial Dsicahrger.

THOMAS PAINTING 23811 IONIAN BAY PAINTING/COATING Medium SALT CREEK 949-661-1919
PD & G WALLCOVER 

AND PAINT 34562 CALLE PORTOLA PAINTING/COATING Medium San Clemente 
Coastal Streams

FLANAGAN SWIMMING 
POOL SERVICE & 

REPAIR
26732 CALLE ULTIMA POOL/FOUNTAIN 

CLEANING Medium SAN JUAN 
CREEK 949-496-5050

MONARCH BAY 
CHEVRON

32842 PACIFIC COAST 
HIGHWAY RETAIL FUELING Medium SALT CREEK 949-496-4900 Mike, manager 7/27/05

MOBIL #18-372 33571 DEL OBISPO RETAIL FUELING Medium SAN JUAN 
CREEK 949-248-2691 3/29/06

DANA POINT SHELL 
(1998-0105)

34139 PACIFIC COAST 
HIGHWAY RETAIL FUELING Medium SAN JUAN 

CREEK 949-496-2090 5/10/06

ARCO #447 & AM/PM 34342 PACIFIC COAST 
HIGHWAY RETAIL FUELING Medium SAN JUAN 

CREEK 949-496-1086 4/5/07

CHEVRON #97460 34164 PACIFIC COAST 
HIGHWAY RETAIL FUELING Medium SAN JUAN 

CREEK 949-496-9565 4/5/07

UNION 76 #05742 32611 NIGUEL RETAIL FUELING Medium SALT CREEK 949-661-4575
AL SAL OIL CO #7329-

31303
34306 PACIFIC COAST 

HIGHWAY RETAIL FUELING Medium SAN JUAN 
CREEK 949-240-3799

UNOCAL CAPISTRANO 
BEACH 34131 DOHENY PARK RETAIL FUELING Medium SAN JUAN 

CREEK 949-496-6950

Revised: 11/2/2007
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City of Dana Point HOA Inventory JULY 2007
HOA 

Lot No. 
(MAP)

HOA Management Company Contact Address City State Zip Phone / Fax Contact Person Email address HOA Website Watershed Location of HOA Size/# 
Units Landscaper Gate (Y/N) Public or 

Private Roads Street Sweeping

1 Admiralty Dana Point Ammcor 970 Calle Amanecer, Suite 
A San Clemente CA 92673 949-661-7767 /   

949-661-5696 Eric San Juan Creek
Y Private

2 Amber Lantern HOA Sea Breeze Management 39 Argonaut #100 Aliso Viejo CA 92656 949-855-1800 Debbie Voncoller left message 11/12 www.seabreeze-
management.com San Juan Creek Santa Clara/ 

Amber Lantern
14 
condos Lasting Impressions 586-

5296
N Private

3 Antigua Owners Association 
of Monarch Beach

Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630 949-768-7261 Y Dana Point Coastal 

Streams
N Private

4 Bal Harbour Community 
Association

Keystone Pacific Property 
Management 16845 Von Karman #200 Irvine CA 92606 949-833-2600 

ext. 235 Renee Morales San Juan Creek
N Private

5 Brighton Court San Juan Creek
N Public Yes

6 Cape Cove HOA Ammcor 970 Calle Amanecer, Suite 
A San Clemente CA 92673 949-661-7767 /   

949-661-5696 Ginger Sherman Y San Juan Creek
N Private

7 Capistrano Bay District Donal Russel 35000 Beach Road Capistrano Beach CA 92624 949-496-6576 Donal S. Russell CBD@CAPOBAY.ORG / 
DRUSSEL@CAPOBAY.ORG

San Clemente 
Coastal Streams Beach Road

N Private Yes- once/week

Capistrano Beach 
Community Association PO Box 2175 Capistrano Beach CA 92624 San Clemente 

Coastal Streams

8 Castillo Del Mar H.O.A. San Clemente 
Coastal Streams

Y Private

9 Chelsea Pointe HOA Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630 949-768-7261, 

ext 230 Shelley Johnson sjohnson@pcminternet.com www.pcminternet.com San Juan Creek
Y Private

10 Corniche Sur Mer 
Association

Webb Community 
Management Association CA 949-498-1129 / 

ext. 18
Dana Point Coastal 
Streams

Niguel Road/ 
Corniche

N Private

11 Crystal Cove HOA 1518 West Taft Ave. Orange CA 92685 949-731-4422 San Juan Creek
N Public Yes

12 Dana Bluffs HOA Villageway 2 Venture #500 Irvine CA 92618 Y San Juan Creek
N Public Yes

13 Dana By The Sea 949-481-2327 Quentin Nelson San Juan Creek
N Private

14 Dana Light HOA Webb Community 
Management Association 960 Calle Amanecer #A San Clemente CA 92606 949-498-1129, 

ext. 22 JoAnn Dinwoodie San Juan Creek
Y Private

15 Dana Point Seaview Common Interest 3551 Camino Mira Costa 
#N San Clemente CA 92672 949-248-3878 San Juan Creek Blue Lantern and 

Pasto
N Private

16 Dana Terrace HOA Laguna Shores Management 
Corporation

26231 Marguerite Parkway 
#D Mission Viejo CA 92692-

3161 949-643-1600 Marie Whitehouse left message 11/12 San Juan Creek
N Private

17 Dana Vista HOA Accell Property Management 23046 Avenida de la 
Carlota #700 Laguna Hills CA 92653 949-581-4988, 

ext 208 Betty Karmaine bkarmaine@accellpm.com Y San Juan Creek 60 
condos

N Private

18 Dana Woods Community 
Association

Laguna Shores Management 
Corporation

26231 Marguerite Parkway 
#D Mission Viejo CA 92692-

3161
949-643-1600, 
ext. 13 Marie

left message 11/12; 
mwhitehouse@lagunashores.c
om

San Juan Creek
N Public Yes

19 Del Avion Gardens H.O.A San Juan Creek
N Public Yes

20 Diamond Ridge Court HOA Alliance Community 
Management

10971 Garden Grove 
Blvd., Suite F Garden Grove CA 92843 714-638-5154 Paige Bodgett San Juan Creek

N Private

Doheny Village Assoc. Jack Saunderson 34240 Via Santa Rosa Capistrano Beach CA 92624 949-496-3187 San Juan Creek

21 Emerald Ridge HOA Progressive Management 27405 Puerta Real, Suite 
300 Mission Viejo CA 92691 949-582-7770 Sophia Djordjevic www.progressivecm.com Dana Point Coastal 

Streams
Y Private

Updated: 11/2/2007
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(MAP)

HOA Management Company Contact Address City State Zip Phone / Fax Contact Person Email address HOA Website Watershed Location of HOA Size/# 
Units Landscaper Gate (Y/N) Public or 

Private Roads Street Sweeping

22 Encantamar HOA Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630 949-248-2662 Kelly Woessner kwoessner@pcminternet.com www.pcminternet.com San Juan Creek Golden Lantern

Y
Private

23 Estates at Monarch Beach 
HOA Ammcor 970 Calle Amanecer, Suite 

A San Clemente CA 92673 949-661-7767 /   
949-661-5696 Steve Stanton Y Dana Point Coastal 

Streams
N Private

24 Estates at Monarch Cove South Coast Property 
Management 2973 Harbor Blvd. #415 Costa Mesa CA 92629 714-444-2602 Scott Smith Dana Point Coastal 

Streams
N Private

Fountains At Sea Bluffs Sunrise Senior Living 25411 Sea Bluffs Drive Dana Point CA 92629
949-234-3000        
Fax 949-234-3163 
Cell 949-701-2226

Pedro Ucros www.sunriseseniorliving.c
om San Juan Creek

25 Hampton Hill HOA Laguna Shores Management 
Corporation

26231 Marguerite Parkway 
#D Mission Viejo CA 92692-

3161
949-643-1600, 
ext. 19 Marie XXXXX@lagunashores.com www.lagunashores.com San Juan Creek

Y Private

26 Harbor Creek HOA Seabreeze Management 
Company effect. 6/1/06 39 Argonaut #100 Aliso Viejo CA 92656 949-855-1800 Shantel Mathis www.seabreeze-

management.com San Juan Creek
Del Obispo 
(between PCH & 
Stonehill) N Private

Harbor Merchants 
Association c/o Dana Wharf 
Fishing

34675 Golden Lantern Dana Point CA 92629 949-496-5794 /   
949-496-8212 San Juan Creek

27 Harbor Walk HOA Total Property Management 2 Corporate Drive, Suite 
200 Irvine CA 92606 949-261-8282 San Juan Creek Camino Capistrano

N Private

28 Lantern Bay Estates Merit Property Management 1 Polaris Way #100 Aliso Viejo CA 92656 949-448-6000 Ryan Shoemaker San Juan Creek Golden Latern/ 
Starboard Lantern

N Private

29 Lantern Bay Villas 34300 Lantern Bay Drive Dana Point CA 92629 949-488-7600 Joice Sullivan San Juan Creek
Coastal Mirage N Private

30 Lantern Hill Community 
Association Total Property Management 2 Corporate Drive, Suite 

200 Irvine CA 92606 949-261-8282 San Juan Creek
Y Private

Lantern Village Association P.O. Box 3556 Dana Point CA 92629 949-481-2442 San Juan Creek

31 Las Mariannas Ammcor 3551 Camino Mira Costa 
#N San Clemente CA 92672 949-248-3878 Debra San Juan Creek Soto landscaping (Joey): 

949-493-9403 N Private

32 Marbella Raquet Club San Clemente 
Coastal Streams

Y Private

33 Marina Vista Owners 
Association 24667 Santa Clara Avenue Dana Point CA 92629 949-240-2636 San Juan Creek

N Private

34 Marinita HOA 25086 Perch Drive Dana Point CA 92629 949-496-6847 Steve Larson San Juan Creek
N Public Yes

35 Marinita Townhomes HOA Common Interests, Inc. 3551 Camino Mira Costa 
#N San Clemente CA 92672-

3500

949-248-3878     
Fax 949-248-
1881

Katherine Lyons San Juan Creek
Y Private

36 Marlborough Seaside Villas Ammcor 970 Calle Amanecer, Suite 
A San Clemente CA 92673 949-661-7767 /   

949-661-5696 Mia Anderson manderson@ammcor.com Y San Juan Creek
N Private

37 Marluna HOA Sea Breeze Management 39 Argonaut #100 Aliso Viejo CA 92656 949-855-1800, 
ext. 218 Alisa Root left message 11/12 www.seabreeze-

management.com San Juan Creek Golden Lantern/ 
Seawatch

61 single 
family O' Connell Landscape 

(949)589-2007
Y Private

38 Marquesas at Monarch 
Beach Ammcor 970 Calle Amanecer, Suite 

A San Clemente CA 92673 949-661-7767 /   
949-661-5696 Mia Anderson Y Dana Point Coastal 

Streams
N Private

39 Monarch Bay HOA Progressive Management 27405 Puerta Real, Suite 
300 Mission Viejo CA 92691 949-582-7770 /   

949-582-7796 Lisa Klasky lisak@progressivecm.com www.progressivecm.com Dana Point Coastal 
Streams

N Private

40 Monarch Bay Terrace HOA Linda Cross P.O. Box 3526 Dana Point CA 92629 949-443-2949 Linda Cross Dana Point Coastal 
Streams

Crown Valley/ Sea 
Island Fay Phillips 949 240-

2044
N Public Yes

41 Monarch Bay Villas HOA Laguna Shores Management 
Corporation

26231 Marguerite Parkway 
#D Mission Viejo CA 92692-

3161
949-643-1600, 
ext 17 Dayton Meyer left message 11/12 Dana Point Coastal 

Streams
Y Private

Updated: 11/2/2007
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Monarch Beach Civic 
Association Pat Fairbanks 949-661-9999 Dana Point Coastal 

Streams

Monarch Beach HOA Keystone Pacific Property 
Management 16845 Von Karman #200 Irvine CA 92606 949-833-2600 Pat Budge Dana Point Coastal 

Streams

Monarch Beach Master 
Assoc.

Keystone Pacific Property 
Management 16845 Von Karman #200 Irvine CA 92606 949-833-2600 Sussan Baker Dana Point Coastal 

Streams

42 Monarch Beach Point Dana Point Coastal 
Streams

N Private

Monarch Beach Terrace 34211 Sea Island Dana Point CA 92629 949-496-4554 Dana Point Coastal 
Streams

Crown Valley/ Sea 
Island Fay Phillips 949 240-

2044

Monarch Del Mar

43 Monarch Hills Condos Sea Breeze Management 39 Argonaut #100 Aliso Viejo CA 92656 949-855-1800 Dana Point Coastal 
Streams

Niguel Road/ 
Corniche

325 
condos

J. Williams 714-847-0883
N Private

44 Monarch Hills Condos Dana Point Coastal 
Streams

N Private

45 Montego at Monarch Beach Ammcor 970 Calle Amanecer, Suite 
A San Clemente CA 92673 949-661-7767 /   

949-661-5696 Julie Brekke Y Dana Point Coastal 
Streams

N Private

46 Niguel Beach Terrace HOA Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630 949-768-7261 Scott Mourer smourer@pcminternet.com www.pcminternet.com San Juan Creek

Sunset N Private

47 Niguel Shores Community 
Association Leo Riley 33654 Niguel Shores Drive Dana Point CA 92629 949-493-0122 Skip Eissfeldt gm@niguelshores.org

Dana Point Coastal 
Streams and San 
Juan 

Niguel Road/ 
Mariner Dr

Y
Private

48 Old Mill Pond HOA AMMCOR 970 Calle Amanecer, Suite 
A San Clemente CA 92673 949-661-7767 /   

949-661-5696 Helene Aardema left message 11/12 San Clemente 
Coastal Streams

N Private

49 Pacific Island Sea Breeze Management 39 Argonaut #100 Aliso Viejo CA 92656 949-855-1800, 
ext. 208 Harina Shukla Dana Point Coastal 

Streams
N Private

50 Pacific Terrace HOA TSG Independent Property 
Management 27129 Calle Arroya San Juan 

Capistrano CA 92675 949-481-0555 Sierra Woodling left message 11/12 San Juan Creek
N Private

51 Point Vista HOA Classic Property 
Management P.O. Box 188 Tustin CA 92780

714-731-4422, 
ext. 25 / 
714-731-7600

Alisa Root San Juan Creek
N Private

52 Pointe Monarch Keystone Pacific Property 
Management 16845 Von Karman #200 Irvine CA 92606 949-838-3261 Susan Baker Dana Point Coastal 

Streams
Y Private

53 Regatta Homes HOA 3551 Camino Mira Costa 
#N San Clemente CA 92672 949-248-3878, 

ext. 128 George Gustave San Juan Creek
Villa Parks 714-538-3788 Y

Private
yes- once/month

54 Ritz Cove HOA TSG Independent Property 
Management

27129 Calle Arroya, Suite 
1802

San Juan 
Capistrano CA 92675 949-481-0555 / 

949-481-0556 Terry Pistole ccrmgmt@netzero.com Dana Point Coastal 
Streams

PCH/Ritz Carlton 
Dr.

Y
Private

Ritz Pointe Homeowners Keystone Pacific Property 
Management 16845 Von Karman #200 Irvine CA 92606

714-833-2600, 
ext 261 /      714-
833-0919

Kathleen Malone, 
Bree Fordney

Dana Point Coastal 
Streams

55 Saratoga Cove San Clemente 
Coastal Streams

N Private

56 Searidge Condo HOA #1 Merit Property Management 1 Polaris Way #100 Aliso Viejo CA 92656 949-448-6000, 
ext. 6171 Ryan Shoemaker rshoemaker@meritpm.com Dana Point Coastal 

Streams Coastal Mirage: Joe 
Malagon: 949-492-7600 N Private

Seascape Village HOA Ammcor 970 Calle Amanecer, Suite 
A San Clemente CA 92673 949-661-7767 /   

949-661-5696 ?
N Private

57 Selva Hills HOA John Ornsby 33662 Holtz Hill Road Dana Point CA 92629 949-487-3301 San Juan Creek
N Private

58 Silver Tide at Bear Brand 
HOA

Optimum Property 
Management 17731 Irvine, Suite 212 Tustin CA 92680 714-508-9070 Dana Point Coastal 

Streams N Private

Updated: 11/2/2007
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HOA 

Lot No. 
(MAP)

HOA Management Company Contact Address City State Zip Phone / Fax Contact Person Email address HOA Website Watershed Location of HOA Size/# 
Units Landscaper Gate (Y/N) Public or 

Private Roads Street Sweeping

59 Spinnaker Run Community 
Association

Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630 949-465-2459 Eric Douphner edoupher@pcminternet.com www.pcminternet.com San Juan Creek N Private

60 Stratford at the Pacific HOA Progressive Management 27405 Puerta Real, Suite 
300 Mission Viejo CA 92691

949-582-7770 
x121 /          949-
582-7796

Diane Mellring www.progressivecm.com San Juan Creek
N Public Yes

61 Tennis Villas at Monarch 
Beach

Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630 949-465-2201

Ken 
Josselyn/Margie 
Moore

Margie 
Dutchgirlstudios@cox.net www.pcminternet.com Dana Point Coastal 

Streams Y Private

62 Terraza Del Mar HOA Trans Pacific Management 
Company 2020 East First #500 Santa Ana CA 92705 Jamie McAllister San Juan Creek Y Private

63 The Meridian Webb Community 
Management Association 960 Calle Amanecer San Clemente CA 92673 949-498-1129 Dana Point Coastal 

Streams N Public Yes

64 The Village at Dana Point 
HOA Accell Property Management 23046 Avenida de la 

Carlota #700 Laguna Hills CA 92653 949-581-4988, 
ext. 252 Nicola

left message 12/04 requesting 
email address and possiblly 
including BMPs on website

Y, www.goaccell.com San Juan Creek

Oconner: 589-2007 N Public

65 Via De Daum H.O.A. San Clemente 
Coastal Streams N Private

66 Via Verde H.O.A. San Juan Creek N Private

67 Villas at Monarch Beach 
Apartments R.W. Selby 23731 Mariner Drive Dana Point CA 92629 (949) 493-0501 Debbie Block Dana Point Coastal 

Streams N Private

68 Villas at Monarch Beach 
HOA Progressive Management 27405 Puerta Real, Suite 

300 Mission Viejo CA 92691 949-582-7770 Kathy Acquazzino left message 11/12 www.progressivecm.com Dana Point Coastal 
Streams N Private

69 Waterford Pointe HOA Emmons Company 17300 Redhill Ave. ste 210 Irvine CA 92614 949-752-2225 Pat Gumnsen www.progressivecm.com San Juan Creek
Coastal Mirage 949- 492-
7600 Y Private

Updated: 11/2/2007
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section 10.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for water pollution complaint and spill response 
activities.   
 
C-10.2 Illegal Discharges (LIP Section 10.2) 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City has identified which Department(s) are 
responsible for the implementation of this stormwater program element.   
 
During the reporting period, there were some organizational changes. The revised organization 
charts are included at the end of Section 2 of this report.  
 
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Storm Water and Urban Runoff Controls Ordinance, Chapter 15.10 of the 
City of Dana Point Municipal Code, identifies many of the duties of the Public 
Works/Engineering, Community Development and Public Safety Departments and those persons 
under their instruction and supervision who are assigned to investigate compliance with, detect 
violations of, and take actions pursuant to the Ordinance. 
 
A list of the City of Dana Point’s Authorized Inspectors for the reporting period and the relevant 
contact information is provided below:   
 
Jurisdictional Summary 
Name Title Department E-mail Address Phone Number 
Angela Duzich Code 

Enforcement 
Officer 

Community 
Development 

aduzich@danapoint.org 949-248-3565 

Rick 
Rudometkin 

Streets 
Manager 

Public Works rrudometkin@danapoint.org 949-248-3589 

Tammy 
Killingsworth 

Streets 
Supervisor 

Public Works 
contracted 
County 

Tammy.Killingsworth@rdmd
.ocgov.com 

949-337-0410 

Lisa Zawaski Senior Water 
Quality 
Engineer 

Public Works lzawaski@danapoint.org 949-248-3584 

0032397



SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

Orange County Stormwater Program C-10- 2  November, 2007 
DAMP Appendix C-10   

In addition to the designated City Authorized Inspectors listed above, the City has also entered 
into a Water Quality Ordinance Implementation Agreement with the Orange County Flood 
Control District to assist with some of the Authorized Inspector and Spill Responder duties. This 
contract allows the City to request additional assistance from the County's Authorized Inspectors 
in order to respond to and follow up on hazardous or after-hours complaints and incidents. 
 
All City field staff (code enforcement, building inspectors, construction inspectors, street 
manager, parks, etc.) have been trained to observe and rectify any problems identified, or call for 
assistance when necessary. 
 
The South Coast Water District, Moulton Niguel Water District and San Juan Capistrano 
Utilities Department provide sanitary sewer service to the City of Dana Point and respond to 
sewage spills when necessary.  
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of proactive programs that facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 
Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  
 
Public Education (Section A-6) – various inspectors assist with the distribution of public 
education materials that provide phone numbers and encourage the reporting of spills. 
 
New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant development post construction controls that 
are either not functioning adequately or are not being maintained, resulting in an ongoing or 
threatened discharge to the storm drain system. 
 
Construction Activities (Section A-8) - assists with the identification of illegal discharges from 
construction sites. 
 
Existing Development Programs (Section A-9) – assists with the identification of actual or 
threatened illegal discharges from industrial, commercial and residential areas. 
 
Water Quality Monitoring Program (Section A-11) – assists with the identification of problem 
areas through the collection of water quality data. 
 
 

0032398



SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

Orange County Stormwater Program C-10- 3  November, 2007 
DAMP Appendix C-10   

C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 

• Water Quality Hotline: 949-248-3565 
• OC Water Pollution Compliant Hotline (bilingual): 1-714-567-6363 
• Water Quality Engineer: 949-248-3584  
• Main City Phone Number: 949-248-3500 
• Public Works Number: 949-248-3554 
• Waste Alert (Illegal Dumping): 1-800-258-6942 
• South Coast Water District: 949-499-4555 
• Moulton Niguel Water District: 949-831-2500 
• San Juan Capistrano Water & Sewer: 949-487-4305, off hours: 949-493-1515 
• Fire Department (Hazardous Waste): 949-744-0400 
• Police: 949-770-6011 
• Emergency: 911 

 
The City advertises these numbers on the website and various publications.  
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. This reporting period, there were no incidents that presented 
a threat to human or environmental health which require a report to the RWQCB. 
 
Jurisdictional Summary  
Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental 
Health 

City Staff (Municipal, 
Construction, etc.) 

26  

Other Agencies (County, 
Regional Boards) 

3  

Water Pollution Hotline   
Public (calls, e-mail) 106  
Businesses   
Other   
Total Number of Reports 136 0 
This table does not include enforcement actions in response to construction permits.  These are 
reported separately in Section 8.   
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Please note that any public sewer spills are reported by the respective sewering agency, South 
Coast Water District, Moulton Niguel Water District or San Juan Capistrano Utilities 
Department. These agencies are responsible for associated reporting and are not included within 
the incidents identified above.   
 
Sixteen different City staff members from four departments reported various ID/IC concerns 
during the reporting period. This demonstrates increased knowledge and commitment from all 
City Departments. It is also noted that the public has reported a number of concerns which may 
indicate that general awareness is increasing. 
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed. 
 
It should be noted that SCWD, MNWD and San Juan Capistrano, with assistance from the 
County of Orange, as necessary, respond to all sewer spills in the City.  The City has no 
jurisdiction for water and sewer, similar to other South Orange County cities as recently 
recognized by the State Water Board.   
 
The City maintains a list of emergency response contractors that may be called to help clean and 
contain spills, when necessary. South Coast Water District has also been able to provide 
assistance. 
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Dana Point’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City of Dana Point’s jurisdiction.   
 
Each concern reported is investigated immediately (unless caller indicates that the incident 
occurred in the past and is not active); therefore per County definition each incident is reported 
as a Response Request. The City investigated 136 concerns of water pollution during the 
reporting period. This number excludes construction site inspection issues which are reported 
separately in Section 8 of this Report.  
 
Materials Summary 
The water pollution complaints and response requests involve a wide variety of materials  
including the following general categories: 
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During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the City’s jurisdiction were as follows:  
 
Jurisdictional Summary  

Type of Materials Number of Complaints/Incidents 
Hydrocarbons 2 
Inorganic Compounds 0 
Metals 0 
Nutrients 0 
Organic Compounds 0 
Discharge Exceptions 57 
Pathogens and Coliforms 2 
Wastewater 22 
Pesticides 0 
Sediment 22 
Trash and Debris 31 
Miscellaneous 0 
Total Number of Incidents 136 

 
 
This data was reviewed with the dry weather monitoring data to determine if any trends could be 
identified. No cause/effect relationships were observed. The majority of issues investigated were 
in regards to over-irrigation and erosion control. 
 
All water pollution complaints are investigated and, when necessary, are reported to the San 
Diego Regional Water Quality Control Board. The reports consist of a verbal notification 
followed by a written report. During the reporting period there were no spills which required a 
report to the Regional Board.  
 
The most common types of pollutant reported above are the miscellaneous discharge exceptions, 
which primarily include all the concerns in regards to over-irrigation. When significant over-
irrigation issues are observed, an attempt is made to notify or contact the responsible party. The 
water has been shut-off on occasion. When minor issues are observed, photos are taken, when 
possible, and a courtesy notice of over-irrigation, with photos is sent to the property owner. The 
second most common discharge is “wastewater” which includes residential car wash water 
(which is not subject to enforcement at this time; however upon repeated observations, 
educational letters have been sent after the fact). This category also includes a number of hosing 
down incidences and pool discharges. 
 
 
C-10.2.7 Enforcement Summary  
 
The City of Dana Point’s Authorized Inspectors undertake enforcement activities according to 
the City’s adopted Storm Water and Urban Runoff Controls Ordinance, Chapter 15.10 of the 
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City of Dana Point Municipal Code and the countywide accompanying Enforcement Consistency 
Guide (DAMP Section 4.0).  
 
Water pollution enforcement is handled administratively or in more serious instances, is prepared 
for prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Authorized Inspectors ensure that violations of a similar nature 
receive the appropriate similar type of enforcement remedy.  Nonetheless, more severe 
enforcement options may be selected when a violator has a history of noncompliance, has failed 
to take good faith actions to eliminate continuing violations, or has failed to meet a previously 
imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) or Verbal Warning 96 
Administrative Enforcement 0 
Notice of Noncompliance (NON) 9 
Administrative Compliance Order (ACO) 5 
Cease and Desist Order(CDO) 3 
Criminal Enforcement 0 
Misdemeanor (Mis) 0 
Infraction (Inf) 0 
Issuance of Citation (IOC) 0 
Other: over-irrigation notices 23 
Total  136 
 
Please note that the above Enforcement Summary does not generally include enforcement related 
to construction activities. The enforcement actions resulting from construction activities are 
provided in Section 8 of this Report. 
 
C-10.2.8 Case Summary  
 
The City worked with Dana Point Dry Cleaners in January 2006 to resolve the case regarding 
illegal dumping of cleaning chemicals in the alley which occurred during the previous reporting 
period. No pollutants reached the storm drain. Dana Point Cleaners paid the expenses resulting 
from the clean up activities. City attorneys assisted with the violation negotiations. 
 
Salt Creek Spill – Success story 
 
Quick notification, action & clean up by SCWD prevented a private construction-related spill 
from entering Salt Creek County Beach.  City staff was able to trace the discharge back to a 
housing construction project by utilizing a myriad of resources including: drainage maps, field 
reconnaissance, and building plans. This is a situation that may have gone unnoticed, if SCWD 
hadn’t been at the right place at the right time. This is a demonstration of the cooperative 
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relationship that the City has with South Coast Water District. Many of SCWD’s field staff has 
provided discharge notifications to the City’s Water Quality Engineer, so she can follow up. 
SCWD provides another set of eyes and ears throughout the City. 
 
C-10.3 Illicit Connections (LIP Section 10.3) 
 
The City of Dana Point developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited.  
 
During the reporting period, the City completed an Illicit Connection Investigation, based upon 
the results of the storm sewer video that was conducted in the previous reporting period. The 
report is provided below. No illicit connections were identified. 
 

Illicit Connection Investigation 
 
 On February 13, 2007, field investigations were conducted by Joe Hernandez, Lisa 
Zawaski, and Lora Babilo.  The following notes and conclusions were based on field 
observations, storm drain video inspection reports from 2005 and 2006, Storm Drain Masterplan 
Maps and GIS data. At this time no illicit connections were found at any of the locations. Notes 
are provided below: 
 

Address/Location Results of Field Inspection 
33990 Doheny Park Road, Tie-in  at 49.5 ft in CB e/s 
(AMMCO)  

Drain of concern was plugged 1-2 years prior (photos), 
Not an existing connection - no flows enter City MS4.  

 

 
 

 
Golden Lantern –PVC Tie-in 24.6 ft in, droplet at 41.5 ft 
in a CB w/s s/o Del Prado 

Appears to be landscape drain. No odor present. No 
sewage or illicit connection. 

Golden Lantern – Tie-in and hole in pipe 40 ft in at CB 
n/o Dana Point Drive on Median 

Appears to be an old median drain, median was converted 
to non vegetated surface in early 1980s, no flow or odor. 
No sewage or illicit connection. 

Photo on top: shows the drains from inside 
the storage area. Photos from left to right: 
close up photo of the plugged drain, photo of 
the drain from doorway of the storage area. 
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Address/Location Results of Field Inspection 
Golden Lantern – PVC Tie-in u/s 167.2 ft at CB s/o 
Dana Woods 

Appears to be roadway drainage from Dana Woods Ass. 
on Dana Pines Road, no odor present. No sewage or illicit 
connection. 

Facility L01 R2A – 18” RCP entering CB (Station 8 
+10)  

Landscape drain (Photos), no odor present. No illicit 
connection.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Facility L01S04 – Del Obispo (Sta 18+30) 24” RCP 
lateral exposed 

Not found in field. Old records are being research to 
confirm that this issue has been addressed in 2006. 

  
 
C-10.4 Source Investigations (LIP Section 10.4) 
 
Source investigations are conducted in response to concerns reported and results of the dry 
weather monitoring data.

Photos on left show street 
view of drain facing the 
street, photos on the right 
shows a close up of the 
landscape drain. 
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Investigations conducted in response to Dry Weather Monitoring based on field analysis and monitoring. 
 
The investigations conducted below required immediate response.  Concerns were noted from visual observations and field screen 
testing that were occurring during the dry weather monitoring. As noted below, visual observations can sometimes trigger 
successful source identification and subsequent halting of the prohibited activity and appropriate enforcement actions.  

 
 
 
 
 
 
 
 

San Diego Region Dry Weather Monitoring Notifications FY2006-2007 

Drain Date Time City Contact Method 
Reason for 
Notification Response/Outcome 

SCM00P03 8/31/2006 11:15 
AM 

San 
Clemente/ 
Dana Point 

Johnny 
Taitano (SC) 
& Angela 
Duzich (DP) 

Cell Phone 
(Len Narel) 

MBAS – 0.70 mg/L          
soap suds visible 

Appeared to be a church/day 
care located in San Clemente 
who was washing out a kiddie 
pool. San Clemente enforced 
as appropriate.  CASE 
CLOSED. 

DPM00P01 5/25/2007 10:03 
AM Dana Point 

Lisa Zawaski, 
referred to 
Angela 
Duzich 

Phone 
(Grant 
Sharp) 

Turbidity – 200 NTU 

Field tests conducted. No 
other unusual parameters.  
Angela immediately went to 
site and conducted a 
reconnaissance of the 
subwatershed to look for 
potential sources. No potential 
sources were found. The 
turbid discharge return to 
normal conditions prior to 
completion of investigation. 
CASE CLOSED. 
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Investigations Resulting from Dry Weather Data 06-07 
 
The following dry weather monitoring sites are located in the City of Dana Point. Corresponding investigations resulting from 
review of the dry weather monitoring data are provided. 
 

Site Location Watershed Constituent(s) of 
Concern 

Watershed 
Characteristics Investigation Summary Results/Corrective 

Actions 
DPM00P01 Across from 

Pines 
Park/PCH 

San 
Clemente 
Coastal 
Streams 

Nickel, Cadmium Residential, railroad 
tracks 

Potential sources 
include streets & roads, 
pesticides, aerial 
deposition. 
 
Interesting to note that 
similar watershed 
(DPM00P05 below) 
does not have the same 
concerns. 

Continue to review 
data. 
 
 

DPM00P05 Capo Beach 
area 

San 
Clemente 
Coastal 
Streams 

No consecutive 
exceedences of 
tolerance levels 

Residential, railroad 
tracks 

N/A N/A 
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Site Location Watershed Constituent(s) of 
Concern 

Watershed 
Characteristics Investigation Summary Results/Corrective 

Actions 
DPL01S02 San Juan 

Creek, 
SCWD 30 
acre 
property, 
both SJC and 
DP areas 

San Juan 
Creek 

Cd (19-54 
Ni (230-480 µg/l) 
Zn (62-230 µg/l) 
 
Nitrate 
 
Conductivity 

Residential, I-5 
freeway, some 
commercial, located 
within leased property 
owned by SCWD.  

Inconclusive to date. 
 
Gas plume in area. 
 
No Illicit connections 
identified. 
 
These levels are higher 
than typical highway 
runoff during storm 
events, however dry 
weather sample results 
have not been available 
to date. 
 

Ongoing investigation. 
Plan to do detail 
investigation over next 
reporting periods. 
 
SCWD inspects 30-
acre property lessees 
on a regular basis. 
 
Ni, Zn exhibits 
downward trend. 
 
Zi & Cd appear to be 
highest in last summer 
and early spring.  
 
Significant increase 
between Sept 04 & 
May 2005. 

DPL01S03 San Juan 
Creek, 
SCWD 30 
acre property 

San Juan 
Creek 

Nitrate Residential, some 
commercial located 
within leased property 
owned by SCWD. 
Nursery upstream 
 

Inconclusive. Nursery 
inspected FY05-06- not 
considered a source. 
 

Ongoing.  
 

DPL01SCWD SCWD 
property, off 
Del Obispo 

San Juan 
Creek 

Nickel (41-94 µg/l) 
 
Cadmium (1.6-12 µg/l) 

Mostly residential, 
some commercial 
arterial roads 

Site investigation 
conducted -source 
undetermined at this 
time. 
 
Potential sources 
include streets & roads, 
pesticides. 

Decreasing trend in 06, 
sporadic hits – not 
consistent. 
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Site Location Watershed Constituent(s) of 
Concern 

Watershed 
Characteristics Investigation Summary Results/Corrective 

Actions 
DPL01SCWD SCWD 

property, off 
Del Obispo 

San Juan 
Creek 

8/7/2007, Malathion hit Mostly residential, 
some commercial 
arterial roads 

- No consecutive hits, 
just an observation of 
higher levels than 
normal. Potential 
significant contributors 
in watershed contacted 
to see if there was an 
application of Malathion 
in July 06 or 07 when 
levels were high - City 
parks, SOCWA, Village 
at Dana Point HOA 
were all contacted. 
None of them use or 
store Malathion or 
applied insecticides 
during this period or at 
all. Conclusion: 
residential application. 
 
 

It appears that an 
application of 
Malathion application 
occurred somewhere 
in watershed in July. 
 
Continue to educate 
public regarding proper 
irrigation management 
and application of 
fertilizers and 
pesticides. 

DPL01S04 Off Del 
Obispo 

San Juan 
Creek 

N/A – dry most of the 
time 

Mostly residential, 
some commercial 
arterial roads 

N/A N/A 

DPK01P04 Golf course 
area 

Dana Point 
Coastal 
Streams 

No consecutive 
exceedences of 
tolerance levels 

Golf course and 
residential HOA 

N/A N/A 
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Based on our experience we conclude that visual observations are much easier to resolve than the 
chronic dissolved metals and nitrates. Once obvious potential sources are ruled out (nurseries, golf 
courses, commercial facilities, if applicable), the City struggles to try and pinpoint any point source. 
The City, in coordination with the co-permittees, continues to investigate potential sources of 
pollutants of concern and monitor new research, as it appears that “new” potential sources are being 
identified on an ongoing basis. A summary of a few research topics is presented below: 
 
Potential Sources of Copper in urban runoff 
 

Potential Source Controllable/Noncontrollable Notes/Comments 
Architectural copper, including roofs, 
gutter, and copper treated composite 
shingles. 

Non-controllable at this time.  Potential control strategies 
include: 
1) education 
2) regulation of copper runoff 
(treatment) 
3) regulate copper roof 
installation 
4) prohibit use of architectural 
copper 

Copper pesticides, to control fungi, 
mildew, algae, roots in sewer pipes, 
ponds and lakes Landscaping. 

Non-controllable by City California Department of 
Pesticide Regulation has the 
authority to regulate 
pesticides in California. 

Wood preservatives and other outdoor 
surface protectives. 

Non-controllable by City 1) education 
2) California Department of 
Pesticide Regulation has the 
authority to regulate 
pesticides in California. 

Pool, spa, and fountain algaecides.  Non-controllable by City. 
Dechlorinated swimming pool 
discharges exempt from MS4 
Permit. 

California Department of 
Pesticide Regulation has the 
authority to regulate 
pesticides in California. 
1) education 
2) regulate management 
practices 
3) regulate pool drains to 
connect to sewer 

Vehicle brake pads. Non-controllable by City 1) Continue to follow research 
of Brake Pad Partnership 
2) Seek Regulation of Brake 
Pad Copper Content by 
appropriate agency 

Industrial copper use. Controllable via State or 
Regional Water Quality Control 
Board General Industrial Permit 
Program 

State and Regional Water 
Quality Control Boards regulate 
industrial sites via State 
Industrial General Permit. 

Deposition of copper air emissions, 
including Diesel and gasoline fuel 
combustion, Residential wood burning 
and forest fires. 

Non-controllable by City  
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Potential Source Controllable/Noncontrollable Notes/Comments 
Soil erosion Can control anthropogenic 

sources of erosion via 
construction BMP’s and 
property maintenance. 
 
Natural erosion processes non-
controllable. 

 

Copper in domestic water discharged to 
storm drains 

Non-controllable by City 1) education regarding over-
watering and potable water 
discharges to MS4 

Vehicle fluid leaks and dumping  Controllable when identified via 
City’s ID/IC program. 

 

Surface water application Non-controllable by City Aquatic Pesticide General 
Permit program managed by 
the State and Regional Water 
Boards. 
 

Marine antifouling coatings  Non-controllable by City 1) Department of Pesticide 
Regulation of Marine 
Antifouling Coatings has 
authority to regulate. 
2) education 

Groundwater Non-controllable Further investigation of 
potential impact needed to 
assess threat. 

 
References: 
 
Copper Action Plan Report, City of Palo Alto Regional Water Quality Control Plan, February 21, 2003 

Copper Management Strategy Development Resources for Clean Estuary Partnership, Larry Walker 
Associates, TDC Environmental, LLC, September 2006. 
 
Zinc is also being research; however the research review has not been completed at the time of this writing. 
 
Potential Sources of Zinc in urban runoff 
 

 
 

 
 
 

Potential Source 
water supply? 
residential waste 
human waste 
industry 
other sources 
roof cladding 
batteries 
auto parts 
galvanized metal 
groundwater 
seawater 

References: 
 
Zinc Source Identification, February 3, 1999, Prepared 
for Palo Alto Regional Water Quality Control Plant by 
EIP Associates 
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Research will continue to be reviewed and applied as appropriate. This is an ongoing effort. 
 
In regards to North Creek, based on the latest LUST report, it appears that there is a gasoline plume in the 
area of North Creek. The City will work with the OC Monitoring team and the OC Department of Health to 
further investigate this issue and impacts that it may have on the water quality in North Creek. 
 
Stonehill/Niguel – The City in cooperation with Niguel Shores HOA resolved an ongoing problem 
with nuisance runoff (thought to be groundwater) that was exiting a curbcore onto Niguel Road.  
This was causing pavement damage as well as providing a constant flow of runoff which 
continuously picked up general roadway pollutants and carried them into the City’s storm drain. The 
City and the HOA cooperated to construct a French drain to capture the runoff so that it does not 
outlet onto the street with a direct connection to the City’s underground system. The French drain 
construction provides an opportunity for the groundwater to filter into the ground prior to being 
discharged to the City’s MS4 system. 
 
C-10.5  Training and Outreach (LIP Section 10.5) 
 
The education and training of the City of Dana Point’s Authorized Inspectors is key in the successful 
implementation of the program especially since they are in the public eye when conducting 
extensive investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspector’s Committee.  During the reporting period the City’s 
Authorized Inspectors attended two committee meetings that were held, based on agenda topics. 
 
The City also trained its inspectors by having them attend both Permittee sponsored training as well 
as other regional training and workshop opportunities.  The Permittee sponsored training is 
conducted in order to present the various training modules that have been developed by the 
Permittees (see DAMP Appendix B). 
 
Please see the training conducted by City Staff in Section 5 of this report. 
 
C-10.5.2 Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal discharge 
or illicit connection.  This outreach can occur while the inspector is on site during an inspection or 
with a follow up letter after an inspection has been completed. 
 
The outreach materials also provide the proper management and disposal of used oil, toxic materials 
and other household wastes.  A summary of the City’s outreach efforts and materials is presented in 
Section 6, Public Education, of this report. 
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C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Dana Point and the County of 
Orange, as Principal Permittee, evaluated the results of the assessment to determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
Based upon the significant progress being made, the City is not proposing any significant program 
modifications to the ID/IC section of the City’s LIP at this time. 
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction  (LIP Section11.1) 
 
The countywide monitoring program is conducted on behalf of the Orange County Stormwater 
Permittees by the County (Principal Permittee).  Implementation of the countywide monitoring 
program is supported by funds shared proportionally by each of the Permittees.   
 
C-11.1.1 City of Dana Point Water Quality Monitoring Efforts 
 
The City relies on the Orange County Monitoring program to meet the monitoring requirements. 
Additional monitoring is conducted by the City as part of investigations, as required. 
 
Monitoring conducted related to specific projects is discussed in Section 3 of this Report. 
 
A review of the dry weathering monitoring is discussed in Section 10 of this Report. 
 
The permittees discuss monitoring results at a number of the subcommittee meetings, including 
the watershed groups, water quality committee, inspection committee, and other meetings, as 
appropriate. The County began conducting an annual workshop that summarizes the data and 
helps us make conclusions so that we can direct our program to address pollutants of concern. 
 
The City reviews the daily beach hotline data each day to see if there are any trends that correlate 
with noted activities. 
 
A comprehensive review of county monitoring is provided in the Watershed Chapter Annual 
Reports.  
 
C-11.2 Water Quality Monitoring Program Modifications 
 
There are no program modifications that will be made to the Water Quality Monitoring section 
of the City’s LIP at this time. 
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303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC California Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
F&G California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 

HOA Homeowner’s Association 
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HWI Hazardous Waste Inspector 
IC Incident Commander 
ID/IC Illegal Discharge/Illicit Connection 
IPM Integrated Pest Management 
IRWD Irvine Ranch Water District 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NC Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC County of Orange 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCSD Orange County Sanitation District 
OES Office of Emergency Services 
PDSD Planning & Development Services Department 
PFRD Public Facilities & Resources Department 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWC Public Works Crew 
PWD Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
RWQCB Regional Water Quality Control Board 
SA Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD San Diego 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 

SR Spill Responder 
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SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TAC Technical Advisory Committee 
TMDL Total Maximum Daily Load 
UCI  University of California, Irvine 
UHWM Uniform Hazardous Waste Manifest 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
WURMP  Watershed Urban Runoff Management Plan 
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Signed Certified Statement 

 

 

 
 

 
 
 

 
I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted.  Based on 
my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of 
my knowledge and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations. 
 
 
Sincerely, 
 
 
David Shissler, P.E. 
Director of Water Quality    
 
Dated: ________________________ 
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City of Laguna Beach 
Urban Runoff Management Program  

Executive Summary 
 
 
Background  
 
The City of Laguna Beach Urban Runoff Management Program (URMP) effectiveness and 
assessment annual report document was prepared to meet the requirements of the Third Term 
NPDES Permit No.  CAS0108740.  The Third Term Permit is in effect for a five-year period, 
starting in February 2002 and ending in February 2007.  This annual report covers the fourth 
year reporting period from July 1, 2006 to June 30, 2007.   
 
Under the First and Second Term Permits (1990 to 2002), the County of Orange, Orange County 
Flood Control District and incorporated cites of Orange County (collectively called the 
Permittees) followed the countywide Drainage Area Management Plan (DAMP) document to 
comply with the permit regulations.  The Third Term permit has required the Permittees to 
continue with implementing the Second Term Permit management programs and comply with 
additional requirements.  One major change is that each Permittee has now developed and is 
implementing a local URMP, also referred to as a Local Implementation Plan.  As a result, the 
DAMP has been revised to include countywide model guidance programs for the Permittees to 
use in the development and implementation of their local URMP.  
 
Under the Third Term Permit, in February 2003 the City and other Permittees submitted their 
respective URMP to the San Diego Regional Board (Regional Board).  The Regional Board has 
conducted several reviews of the City’s URMP since the initial URMP submittal.  The Regional 
Board in 2005 completed an on-site program and field evaluation of the City’s URMP.   
 
This fifth year FY 06-07 annual report describes the URMP activities completed by the City 
during the FY 2006-07 reporting period to comply with the Third Term Permit regulations.  The 
URMP annual report is organized in the following fashion: 
 

1. There are twelve (12) component programs that comprise the URMP annual report. 

2. The first part of each component program reports activities completed during the 
reporting period to comply with the third term permit regulations.  A component 
program effectiveness and assessment summary is included. 

3. Modifications to the City’s URMP made either to address Regional Board comments or 
made by the City as a program enhancement, are included as attachments to each 
section.   
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Program Effectiveness and Assessment 
 

The City’s Urban Runoff Management Program goal is to comply with the Permit regulations.  
The URMP objective is to control and eliminate the sources of urban runoff pollution, which 
will result in immediate and long-term water quality improvement for the protection of the 
public health and the environment.  The City effectively operates a multifaceted watershed 
protection program to comply with the Third Term Permit regulations.  The program includes 
implementation of the URMP, necessary storm drain and sewer infrastructure improvements, 
public education, and implementation of additional pollution control measures to address 
runoff pollution. An on-going focus of the program is to control and reduce sources of bacteria 
and trash in urban runoff that may be discharged to the Pacific Ocean.   
 
In 2006-2007, the City completed a comprehensive evaluation of eight years of AB 411 ocean 
bacteria data for fourteen ocean sampling locations.  The results of the evaluation demonstrate 
that the City has made significant progress toward improving ocean water quality and reducing 
bacteria sources to the ocean.  Ocean bacteria levels are in decline along the Laguna Beach 
coastline, and beneficial use standards were met during the reporting period. 
  
The City’s URMP accomplishments during the reporting period for each program component 
are summarized below:  

Program Management (Section C-2) 
 

The City of Laguna Beach continues to make a financial commitment to implement 
NPDES permit requirements.  In FY 06-07 the City spent over $3.8 million in URMP 
capital and operation costs.  Of this total, $2.3 million was for operational costs and $1.5 
million for water quality storm drain and sewer capital improvement projects.  The 
funding levels are shown below: 

                                                                

PROGRAM ~ COST 

Water Quality Storm Drain and Sewer System Capital Projects  $ 1,500,000 

URMP Operation and Maintenance $2,300,000 

Orange County Storm Water Program Share Cost $      77,000 

Aliso Creek Directive Monitoring Program Share Cost $      20,000 

                                                                                        TOTAL $3,899,125 

 
The City participated in all of the nine Orange County Stormwater program committee 
meetings in order to evaluate and develop programs to achieve permit compliance.   

 
Plan Development and Implementation (Section C-3) 

 
A comprehensive evaluation of data for fourteen ocean monitoring locations along the 
Laguna Beach coast concluded that much progress has been made toward achieving 
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bacteria water quality standards.  Most locations proved eligible for removal from the 
303(d) list of impaired water bodies. 

The City was awarded $1,800,000 in grant funding to implement the Heisler Park ASBS 
Protection and Preservation Plan in 2007-2008. 

The City is continuing to implement elements of its Sewer System Strategic Plan.  A 
superoxygenation system was installed and commissioned at Bluebird Canyon, surge 
tanks were installed at Bluebird and SOCWA lift stations and a power pedestal was 
installed at Brooks Street. 

Five new urban water diversion units were completed and commissioned in 2007.  

The ecosystem restoration project in Laguna Canyon Creek was maintained by a 
volunteer group working in concert with the City.  Non-native plants and trash were 
removed from the restored sections of the creek. 

The City participated in a joint study with the City of Newport Beach to develop a 
metric to evaluate the impacts of human activities on Areas of Special Biological 
Significance. 

Legal Authority (Section C-4) 
 

The legal authority of the City to issue water quality citations was tested and upheld by 
a rare appeal.  

Municipal Activities (Section C-5)  
 

The City completed water quality inspections for high priority municipal fixed facilities, 
field programs and drainage facilities.  During FY 06-07, 76 fixed-facility inspections 
were completed, 24 field programs were evaluated and all City-owned storm drain 
facilities were inspected and cleaned.   

The City cleaned all 910 storm drain inlets and the Laguna Channel from Beach Street to 
Coast Highway prior to the rainy season.  

The City developed a watershed-based inventory of its identified municipal facilities.  
An important change to the inventory occurred during the reporting period with the 
number of fixed facilities reduced to 151. 

The following table summarizes the pollution removed through selected City programs: 
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         Pollutant                                        Activity                              Amount Removed 

Trash and debris  Trash receptacles and beaches 1,548 tons 

Dog Waste Waste removal program 540 pounds 

Recyclables, green waste 
and trash 

Solid waste disposal/recycling 13,212 tons 

Vegetative matter, 
sediment, trash and 
debris 

Drainage facility maintenance 57 cubic yards 

Urban Runoff Nuisance 
Flow 

Diversion to the sewer system 235,640 gallons 

Trash, debris and 
sediment 

Storm Drain CDS Units 9,652 pounds 

Sediment, dust, trash, 
vegetative matter 

Street, sidewalk and parking lot 
sweeping 

484 tons 

Hazardous waste Residential Hazardous Waste 
Program 

19,785 pounds 

Motor Oil Oil Recycling Program 848 pounds 

 
Public Education/Public Participation (Section C-6) 

 
The City overhauled its pollution prevention website by revising the content and 
formatting to provide more comprehensive and accessible information.  

The storm drain marker project was completed with a widely publicized media event to 
commemorate the affixing of over 800 storm drain markers to inlets and catch basins 
throughout the city.  

The City Council-appointed Citizen Environmental Committee acted to ban local 
restaurant service of expanded polystyrene food containers, address global warming 
and recognize the accomplishments and achievements of local environmental activists 
with environmental awards. 

 

New Development/Significant Redevelopment (Section C-7)  
 

The City approved twenty WQMPs and attended six training sessions during the 
reporting period.  The content of the Water Quality website was revised to include new 
information on Low Impact Development techniques for residential projects. Additional 
water quality informational materials were distributed at the development counter. 

 
Construction (Section C-8)  

 
During the reporting period, the City of Laguna Beach inspected 104 priority 
construction sites.  The inspections included site visits to ensure BMPs were 
implemented and proper erosion and sediment control measures were in place. The 
table below provides a summary of the numbers and types of enforcement actions 
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against construction sites that were taken by the City during the reporting period.  A 
total of 50 enforcement actions were taken. 
 

Watershed 

Administrative Remedies 
Criminal 
Remedies 

Verbal 
Warning and 
Educational 
Information 

Notice of 
Noncompliance 

Administrative 
Citations and 
Fines 

 
Red 
Tags 

Misdemeanor 
and 
Infraction 

Aliso Creek 0 0 0 0 0 

Dana Point 
Coastal 
Streams 

8 3 4 0 0 

Laguna 
Coastal 
Streams 

26 4 5 0 0 

Total 34 7 9 0 0 

 
Existing Development  (Section C-9) 

 
Industrial Program – The City updated its business license database during the 
reporting period resulting in the removal of 43 industrial businesses found to have no 
potential to pollute.  The City completed inspections of all known industrial sites 
through the cycle of the 2002-07 permit. 
 
Commercial Program - The City updated its business license database and Existing 
Development Commercial Inspection inventory data during the reporting period 
resulting in the removal of 91 commercial businesses because the businesses had either 
moved, closed or had no significant potential to pollute.  The City continues its 
inspection of restaurants for compliance with the Fats, Oils, and Grease Ordinance.   
 
Residential – The residential program relies upon observations by municipal employees 
working in residential areas and on complaints received from residents through the 
water pollution problem reporting hotline.  The City issued 15 Courtesy Citation and 25 
Administrative fines for prohibited discharges in residential areas.   
 
In June 2007, sixty-six homeowners were notified of potential problems with their 
private sewer laterals through the City’s Private Sewer Lateral Program. 

 
Illicit Connections/Illegal Discharges (Section C-10) 

 
The City, in cooperation with the County of Orange’s Dry Weather Monitoring crew, 
identified one illicit connection during the reporting year.   
 
The City continues to place a strong emphasis on enforcement as an important 
component of its overall water quality program.  During the reporting period city 
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inspectors initiated 130 enforcement actions resulting in 45 administrative fines.  
Inspectors also issued verbal warnings and door hangers in an effort to educate 
businesses and citizens about their potential to pollute.   
 
Enforcement Summary 
 

Type of Enforcement Total  

Administrative Enforcement  

 Door Hangers (Non-Violations) 20 

 Verbal Warnings 27 

 Administrative Courtesy Citations 38 

 Administrative Fines 45 

Total 130 

 
 

Water Quality Monitoring (Section C-11) 
 

All water quality monitoring within Laguna Beach showed low levels of bacteria 
throughout the monitoring period.  The bacteria levels are normally higher in the winter 
than the summer months, but, due to low rainfall amounts during the reporting period, 
low bacteria levels typically associated with dry weather persisted through the wet 
season.   

 
Watershed Chapters (Section C-12) 

 
During the reporting period, the City participated in meetings for each of the three 
watersheds within its jurisdiction.  The purpose of the watershed meetings was to foster 
collaboration between watershed cities and the County on issues specific to the 
watershed in question.  Program information was shared and the exchange of ideas at 
the meetings helped develop the Laguna Beach program. 
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C-1.0 Introduction (Urban Runoff Management Program Section A-1) 
 
C-1.1 Introduction  
 
This Urban Runoff Management Program (URMP) annual report and effectiveness assessment 
covers the period from July 1, 2006 to June 30, 2007 and therefore covers the fifth fiscal year of 
the Third Term Permit.  Each section describes the activities completed during the reporting 
period to implement the City’s Urban Runoff Management Plan (URMP), also referred to as the 
Local Implementation Plan.  Each section of this report includes an effectiveness summary and 
an assessment summary.  Each section also describes program changes completed to address 
requests made by the San Diego Regional Board, if applicable. 
 
The Permittees developed the URMP program effectiveness annual report in order to report to 
the Regional Boards the implementation and performance of stormwater quality programs. 
 
The objectives of the annual report are to: 
 

 Facilitate the collection and compilation of specific stormwater program 
implementation and validation data;  

 

 Provide for annual data analyses by which the City and the Principal Permittee can, on 
a jurisdictional, watershed and/or countywide basis, compile and analyze program 
data.  Analyses will allow for comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 

 Ensure that an iterative evaluation and improvement process is applied on a 
jurisdictional, watershed and/or countywide level to each of the program components 
and used as an effective management tool in determining where modifications within 
the Drainage Area Management Plan (DAMP) and/or URMP may be necessary; and 

 

 Provide a mechanism for the City to identify and report modifications that have been 
made to the URMP.   

 
C-1.2 Background  
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  As a result of court decisions and the overriding need to clarify the stormwater 
permitting requirements, the CWA required the Environmental Protection Agency (EPA) to 
issue regulations to be effective by 1983 that included stormwater runoff from rainfall.  
Congress passed a Clean Water Act Amendment in 1987, the Water Quality Act, which brought 
stormwater discharges into the NPDES Program.  EPA issued subsequent regulations on 
November 16, 1990.   
 

In response to those regulations, the County of Orange (Principal Permittee), the Orange 
County Flood Control District and the incorporated cities of Orange County (Co-permittees) 
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have obtained, renewed and complied with the following NPDES Stormwater Permits from the 
Santa Ana and San Diego Regional Water Quality Control Boards:      

 

Permit 
Term 

Santa Ana Regional Board San Diego Regional Board 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 8000180   July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-
2002) 

96-31 CAS618030  March 
1996 

96-03 CAS0108740  August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030   January 
2002 

R9-2002-
0001 

CAS0108740  February 
2002 

 

Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to control pollutants 
in stormwater discharges. 

As a result of the Third Term Permit requirements, the Permittees incorporated enhancements 
to the existing program elements of the 2003 DAMP.  One of the major challenges for the 
Permittees in updating the programs was the reconciliation between the two Regional Board 
permits and the resulting program requirements that have significant differences for the first 
time. 
 
Reconciliation was accomplished by including model programs and templates for Co-
permittees Jurisdictional Urban Runoff Management Programs (URMP) into the structure of the 
2003 DAMP.  The model programs and templates will assist Co-permittees in implementation 
of the program within their individual jurisdiction as well as recognition of the differences 
between the permit requirements.   
 
The Urban Runoff Management Programs consists of twelve program elements summarized in 
the following sections.  Each program element focuses on pollution prevention measures as well 
as program effectiveness assessment. 
 

1. Introduction (Section A-1) 
 

Provides background on the program and describes the City’s environmental setting 
such as geography and climate, watersheds, impaired waterbodies, environmentally 
sensitive areas, and overall organization of the URMP.   

 
2. Program Management (Section A-2) 
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Program Management details the framework for program management activities 
including countywide and local coordination, Fiscal Analysis Component for 
compliance activities and data management and reporting requirements.  

 
3. Plan Development (Section A-3) 

 
Plan Development explores the approach used in developing the 2003 DAMP and the 
URMP as well as plan development activities conducted during the reporting period.  
Capital improvement project planning, BMP effectiveness investigations and 
improvements in stormwater science are covered in this section.  Also described is how 
the requirements of the Aliso Creek Watershed 13225 Directive are being addressed 
through the Aliso Creek Watershed Urban Runoff Management Plan. 
 

4. Legal Authority (Section A-4) 
 

The City’s legal authority for prohibiting unpermitted discharges to the storm drain 
system and for requiring BMPs in new development and significant redevelopment and 
construction projects is described in this section.  Legal analyses, challenges and 
revisions made to the applicable ordinances are also explored. 
 

5. Municipal Activities (Section A-5)  
 

Municipal Activities covers the programs implemented by the City to address water 
quality issues related to municipal fixed facilities, field programs and drainage facilities, 
and an effectiveness assessment component. 
   

6. Public Education/Public Participation (Section A-6) 
 

Programs initiated by the Orange County Stormwater Program and the City to educate 
public and business target audiences about urban stormwater and non-stormwater 
issues are addressed in this section.  Program effectiveness is also assessed.  
 

7. New Development/Significant Redevelopment (Section A-7)  
 

New Development/Significant Redevelopment describes programs implemented by the 
City to address water quality issues at the planning and design stage of private projects.  
This section includes descriptions of the tools used to incorporate required post 
construction BMPs into the environmental planning and development review process; 
and a program effectiveness assessment. 
 

8. Construction (Section A-8)  
 

Section A-8 describes water quality programs in effect during the construction phase of 
private project development.  The construction program is coordinated through the 
City’s Community Development Department and implemented by City building 
inspectors. 
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9. Existing Development  (Section A-9) 
 

Existing Development contains four source control programs:  
 

 Industrial Program – Programs implemented by the City to address water quality 
issues sourced to industrial businesses.  The program consists of site prioritization, 
inspection, BMP implementation and effectiveness assessment. 

 

 Commercial Program - Programs implemented by the City to address water quality 
issues sourced to commercial businesses.  The program consists of site prioritization, 
inspection, BMP implementation and effectiveness assessment. 

 

 Residential – Programs implemented by the City to address water quality issues 
associated with residential areas and the effectiveness of the programs. 

 

 Common Interest Areas/Homeowners Associations – Programs implemented by the 
City to address water quality issues associated with the operation and maintenance 
of common interest areas and the effectiveness of the programs. 

 
10. Illicit Connections/Illegal Discharges (Section A-10) 
 

Describes the programs implemented by the City to effectively detect and eliminate 
unpermitted discharges and unauthorized connections to the municipal storm drain 
system.  Program effectiveness is also assessed.  Section A-10 contains guidance for Fire 
Fighting Activities. 

 
11. Water Quality Monitoring (Section A-11) 

 
Section A-11 details monitoring programs managed by the Principal Permittee in 
cooperation with the City.  The goal of monitoring is to identify areas with water quality 
problems, prioritize watersheds for corrective action, prioritize pollutants and develop 
specific controls to address the issues.  The monitoring program will forward 
information into the City’s program as a component of effectiveness assessment. 

 
12. Watershed Chapters (Section A-12) 

 
The City participates in three watershed chapter meetings.  The meetings offer an 
opportunity for the City to exchange strategies, ideas and techniques for permit 
compliance with other permittees within each watershed.  Watershed Urban Runoff 
Management Plans were developed and implementation measures are also discussed at 
the meetings. 

 
C-1.3   Urban Runoff Management Program  
 
The City’s submitted its URMP to the San Diego Regional Water Quality Control Board in 
February 2003 to comply with the Third Term permit requirements.  Since this initial submittal, 
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the Regional Board has conducted reviews of the City’s URMP and annual reports covering the 
first four years of the Third Term Permit.  The City has reported progress and submitted 
revisions to the URMP with each annual report.  The Regional Board review comment letters 
are described below and are enclosed as attachment 1.  
 

1. The Regional Board’s June 26, 2003 City URMP review and comment letter (File No. 10-
6002.02).   

2. The Regional Board’s September 15, 2003 City URMP clarification and request for 
technical information letter (File No. WPN:10-6002.05:haasj). 

3. The Regional Board’s October 2003 comment letters in response to the City’s August 
2003 URMP Aliso Creek, Laguna Coastal Streams and Dana Point Coastal Streams 
Watershed Plan submittals (File No’s.  WPN:10-6000.02:haasj, WPN:10-6000.02:haasj, 
and WPN:10-6000.02:haasj).  

4. The Regional Board’s December 12, 2003 City URMP first year annual report review and 
comment letter (File No. 10-6002.02:haasj).   

5. The Regional Board’s January 20, 2005 City URMP second year annual report review 
and comment letter (File No. 10-6000.02:haasj).   

 
In May of 2005 the Regional Board completed a program and field evaluation of the City’s 
URMP.  The City received an evaluation report letter dated July 13, 2005 summarizing the 
findings of the Regional Board evaluation (File No.  WPN:10-6002.02:haasj).  This annual report  
describes the changes made to address the Regional Boards requests and comments.  
 
The City received the Regional Board’s October 18, 2005 letter approving changes to the Aliso 
Creek monitoring program implemented to address the potential sources of bacteria with the 
watershed.  
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C-2.0 Program Management (Urban Runoff Management Program Section A-2) 
 
C-2.1 Introduction  
 
Program management activities conducted by the City of Laguna Beach to implement the City’s 
Urban Runoff Management Program (URMP) involve the following activities: 

 Coordination with the Principal Permittee and other Permittees on the Orange County 
Stormwater Program 2003 DAMP; common program implementation (such as 
monitoring, public education and watershed programs); and a commitment of funding 
to shared and City budgets under the Implementation Agreement; 

 Coordination with internal City departments to implement the City URMP; 

 Coordination with other agencies and groups within the City’s jurisdiction on elements 
related to the URMP and activities of mutual interest to help improve water quality and 
the environment; 

 Preparing, approving and tracking shared cost budgets prepared by the Principal 
Permittee and City budgets to fund the URMP; 

 Data management and compliance reporting based on common practices specified in the 
2003 DAMP.   

 
C-2.2 Countywide Coordination  

The City has designated representatives that attend and participate in the countywide 
committee meetings.  The representatives are shown in the City URMP Table A-2.1.  In order to 
coordinate effectively with the Principal Permittee, the City of Laguna Beach has designated 
NPDES primary and alternate representatives shown below. 
 

Representative Primary Alternate 

Name Will Holoman Mike Phillips 

Title Senior Water Quality Analyst Environmental Specialist 

Department Water Quality Water Quality 

Address 505 Forest Avenue, Laguna 
Beach, CA 92651 

505 Forest Avenue, Laguna 
Beach, CA 92651 

E-mail Address wholoman@lagunabeachcity.net mphillips@lagunabeachcity.net 
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The General Permittee Committee meets at least six times per year.   The City of Laguna Beach 
had representatives at the following meetings:  
   

Meeting Date      Attended 
September 28, 2006 
October 26, 2006 

     X 
     X 

December 7, 2006      X 
January 25, 2007      X 
February 22, 2007      X 
March 22, 2007  
April 26, 2007                       

     X 
     X 

May 24, 2007 
June 28, 2007 

     X 
     X 

 
City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management X 
LIP/PEA X 

 
City representatives participated in the following watershed committees: 
 

Watershed Committee    Attended 
Laguna Coastal Streams    X 
Aliso Creek              X 
Dana Point Coastal Streams 
  

   X 

C-2.3 City Internal Coordination  

The responsibilities of City departments for the internal coordination of activities are detailed in 
the URMP Program Management section.  City departments have coordinated water quality 
issues on a case-by-case basis in reporting year.   
 
C-2.4 Fiscal Analysis  

The Fiscal Analysis includes the following: 
 

 The City’s expenditures for the previous fiscal year; 
 The City’s budget for the current fiscal year; and 
 A description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of 
Laguna Beach.  The costs indicated in the tables do not include the City’s “shared cost” which 
constitute each cities contribution to the activities performed by the County of Orange, as the 
Principal Permittee, on behalf of the Permittees.  The Principal Permittee reports the City’s share 
cost as part of the unified annual report.  The tables below report the City’s operation, 

0032438



SECTION C-2, Program Management   
 
 

City of Laguna Beach C-2-3 November 2007 
  

maintenance, contracted costs and capital costs to implement the Urban Runoff Management 
Program. 

Capital Costs 
 

 Capital costs include any capital expenditures to implement the DAMP and City URMP 
elements.  This may consist of supplies, equipment purchases and improvement and 
retrofit projects.   

 
Operations and Maintenance Costs 
 

 Operations and Maintenance costs refer to normal costs of operation and maintenance 
including the cost of keeping equipment and facilities in working order.  Some of the 
indicated program element activities and costs in the tables are contracted with private 
companies.   

 
Specific Cost Category Descriptions 

 Supportive of Program Administration: This category includes City administrative and 
staff positions to implement the urban runoff NPDES program. 

 Municipal Activities: This category includes the costs to operate and maintain City 
programs and services related to the URMP.  Some of these costs represent services 
contracted by the City to private companies. 

 Public Information: This category includes costs for the City’s public education and 
Hazardous Waste collection programs. 

 Requiring New development BMPs: This category includes costs that support the 
Community Development Department, Planning and Zoning Divisions, in requiring 
that new development projects implement necessary BMPs. 

 Requiring Construction BMPs: This category includes costs that support the Community 
Development Department, Building Division; in requiring construction projects to 
implement necessary BMPs. 

 Illicit Discharge and Connection: This category includes costs associated with the 
NPDES industrial and commercial inspections and to respond to and address reports of 
water quality problems in the community.   

 Water Quality Capital Projects Projects: This category includes costs to implement storm 
drain and City facility water quality improvement and retrofit projects.  These include 
diversion systems, storm drains and building improvement projects. 

 
C-2.5   Program Management Effectiveness and Assessment Summary  
 

The City experienced a personnel change during to the reporting period.  A new NPDES 
program manager was hired to fill a vacancy which existed for the first two months of the fiscal 
year.   The City maintained the NPDES program on the steady course established in the years 
prior to the reporting period.  The City Council appointed Environmental Committee continued 
to serve as an instrument for citizen outreach and participation.  The Water Quality Department 
implemented and initiated public education, enforcement, existing development inspection and 
water quality monitoring programs.  In addition sanitary sewer improvement and nuisance 
flow diversion projects were undertaken.  The Police Department provided assistance with 
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water quality code enforcement and the Marine Safety Department provided tide pool 
enforcement and public education support.  The Public Works Department (streets, parks, and 
solid waste/recycling) continued to provide support through municipal maintenance activities, 
such as street sweeping, litter control and storm inlet cleaning.  The Community Development 
Department maintained the program which requires new and re-development projects submit 
proper documentation, such as Water Quality Management Plans and Erosion Control Plans, 
prior to the start of construction.  Community Development also conducted required 
construction site inspections for erosion control and site design BMPs.   
 
The City of Laguna Beach continues to make a financial commitment to implement NPDES 
permit requirements.  In FY 06-07 the City spent about $3.8 million in URMP capital and 
operation costs.  Of this total, about $2.3 million was for operational costs and about $1.5 million 
for water quality storm drain and sewer capital improvement projects.   
 
The following tables show the approximate costs for FY 06-07 and the projected costs for FY 07-
08.  The City funds the URMP program from the General Fund.  Sewer system improvements 
are funded through the Sewer Fund.   
 
CAPITAL COSTS 
Urban Runoff Management (URMP)  
Program Elements 

Actual FY 06-07 
Costs 

Projected FY 07-08 Costs 

Supportive of Program Administration and Plan 
Development 
 (URMP Sections 2.0 and 3.0) 

$0 $0 

Municipal Activities 
 (URMP Section 5.0) 

Litter Control Beach 
Trucks / Disposal 

$105,000 $0 

Litter Control 
Receptacles 

$20,000 $21,000 

Recycling $6,000 $6,200 

Drainage Facility 
Maintenance (vactor) 

$283,000 $0 

Catch Basin Stenciling $7,500 $0 

Street Sweeping $35,000 $131,000 

Environmental 
Performance 

$0 $0 

Public Property & 
Street Chemical Spill 
Response 

$0 $0 

Pesticide & Fertilizer 
Management 

$1,200 $1,300 

Public Information 
 (URMP Section 6.0) 

Nonpoint Source 
Pollution Awareness 

$0 $0 
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Household Hazardous 
Waste Collection 

$0 $0 

Requiring New Development BMPs       
(Supportive of Planning, etc.) 
(URMP Section 7.0) 

$0 $0 
 

Requiring Construction BMPs                  
(Supportive of Plan Check & Inspection) 
(URMP Section 8.0) 

$0 $0 

Existing Development 
and IC/ID Activities 
(URMP Section 9.0 and 
10.0) 

$0 $0 $0 

$0 $0 $0 

Water Quality Monitoring (URMP Section 11.0) $0 $0 

Water Quality Storm Drain and Sewer Capital 
Projects  

$1,075,000 $1,510,000 

Approximate Totals $1,532,700 $1,669,500 

 

 
OPERATION AND MAINTENANCE COSTS 

 

Urban Runoff Management (URMP)  
Program Elements 

Actual FY 06-07 
Costs 

Projected FY 07-08 Costs 

Supportive of Program Administration and Plan 
Development  
 (URMP Sections 2.0 and 3.0) 

$144,900 $152,200 

Municipal Activities 
 (URMP Section 5.0) 

Litter Control Beach 
Trucks / Disposal 

$110,000 $121,000 

Maintain Litter Control 
Receptacles 

$90,000 $95,000 

Solid Waste/Recycling $1,553,900 $1,736,000 

Drainage Facility 
Maintenance (vactor) 

$4,000 $4,000 

Catch Basin Stenciling $7,500 $1,000 

Street Sweeping $181,125 $191,000 

Environmental 
Performance 

$2,000 $2,100 

Public Property & 
Street Chemical Spill 
Response  

$16,000 $17,500 

Pesticide & Fertilizer 
Management 

$80,000 $84,000 

Public Information 
 (URMP Section 6.0) 

Nonpoint Source 
Pollution Awareness 

$15,000 $16,000 
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Household Hazardous 
Waste Collection 

$30,000 $31,000 

Requiring New Development BMPs       
(Supportive of Planning, etc.) 
(URMP Section 7.0) 

$20,000 $21,000 

Requiring Construction BMPs                  
(Supportive of Plan Check & Inspection) 
(URMP Section 8.0) 

$0 $0 

Existing Development 
and IC/ID Activities 
(URMP Section 9.0 and 
10.0) 

Facility Inspection $10,000 $11,000 

Other Efforts to 
Identify & Eliminate 
Illicit Connections 

$5,000 $5,500 

Water Quality Monitoring (URMP Section 11.0) $0 $0 

Approximate Totals $2,269,425 $2,488,300 

 
 

FUNDING SOURCES 

 

LIP FUNDING SOURCES   

 Actual FY 06-07 Projected FY 07-08 
Costs 

GENERAL FUND % % 

UTILITY TAX/CHARGES   

SEPARATE UTILITY BILLING ITEM   

GAS TAX   

SPECIAL DISTRICT FUND   

OTHERS (specify)   

   

 Sanitation Fee   

 Benefit Assessment   

 Fleet Maintenance Fund   

 Community Services Fund   

 Water Fund   

 Sewer & Storm Drain Maintenance Fee Sewer improvements 
funded through 
sewer fund fees. 

Sewer improvements 
funded through sewer 
fund fees. 

TOTALS  100% 100% 
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C-2.6   Program Management Urban Runoff Management Program Modifications 
 
The Program Management section of the City’s URMP document was not modified during the 
reporting period. 
 
C-2.7   Regional Board Requested Urban Runoff Management Program Revisions 
 
The Regional Board has not requested changes during the reporting period.  
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C-3.0 Plan Development and Implementation (Urban Runoff Management Program Section 
A-3) 
 
C-3.1 Introduction  
 

The City of Laguna Beach develops its Urban Runoff Management Program (URMP) document 
by implementing and improving programs to better comply with permit requirements.  This 
section discusses the best management practices (BMPs) and special studies implemented to 
help improve water quality and address priority pollutants of concern.   
 
C-3.2 Plan Development  

 
Countywide Orange County Storm Water Program 
 

The City actively participates in the development of model URMP components to comply with 
the Third Term NPDES Permit.  The model is utilized by Permittee’s to develop a city-specific 
URMP within the broader policy and program framework of the 2003 DAMP.  Over the 
reporting period, the City has continued to participate in the watershed and program 
implementation committees established to discuss and refine our city-specific URMP. 
 
City Urban Runoff Management Program      
 
The City’s URMP goal is comply with the NPDES Permit regulations to control and reduce the 
sources of urban runoff pollution that will result in immediate and long-term urban runoff 
water quality improvement for the protection of public health and the environment.  A focus of 
the program is to address bacteria and trash, which are the City’s main pollutants of concern.  
About nine miles of the City’s Pacific Ocean coastline is currently State 303(d) listed as impaired 
by bacteria.  The approach of the URMP is to implement a multifaceted watershed based 
management program through implementation of the following elements: 
 

1. Public education and outreach. 
2. Water quality grants for capital projects. 
3. Municipal Codes and policies. 
4. Pollution control strategies such as maintenance of diversion and storm drain 

separators. 
5. Infrastructure improvements to the sewer, storm drains and City facilities. 
6. Identification of coastal, marine protection and habitat restoration opportunities.   
7. Participation in regional runoff studies. 
8. Maintain readiness for emergency spill response. 

 
C-3.3     Plan Implementation and Investigations  
 
An important element of the City’s URMP is the implementation and assessment of Best 
Management Practices (BMPs) to improve water quality and address pollutants of concern.  The 
City has implemented the following BMPs:  
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Ocean Bacteria Evaluation 

In 1998, the State Water Resources Control Board (State Board) determined that fourteen 
locations along the City’s coastline were above applicable ocean bacteria water quality 
standards.  The State Board took action and placed these locations on the State 303(d) impaired 
waters list.  To determine if progress has been made toward achieving bacteria water quality 
standards, the City completed a second comprehensive evaluation of data collected over the last 
eight years (1999 to 2006) by the Orange County Health Care Agency for fourteen ocean 
monitoring locations.  In most cases, this represents over 2,000 ocean bacteria test results for 
each location.   
 
The evaluation results demonstrate that twelve out of the City’s fourteen coastline locations are 
eligible to be taken off the State impaired waters list.  The two that do not meet the removal 
criteria are near the mouth of Aliso Creek.  The City has been working with the Regional and 
State Boards for consideration of the report results as part of the San Diego region beaches and 
creeks bacteria TMDL project and 2008 State 303(d) impaired waters list update.   
 
Marine Protection Projects 
 

The City worked with other agencies in southern Orange County to complete a South Orange 
County Integrated Regional Water Management Plan.  The objective of the Plan is to better 
coordinate water supply, water quality and improvement project planning and to seek grant 
funding for the highest priority projects throughout south Orange County.  The South County 
South Orange County Integrated Regional Water Management Plan was awarded funding by 
the State Board in spring 2007.   
 
Heisler Park was designated an Area of Special Biological Significance (ASBS) by the State of 
California.  In the reporting period, the City pushed forward a $6,000,000+ implementation of 
the 50-year master plan to renovate Heisler Park for the enhancement of water quality and 
protection of marine habitats as well as promoting public enjoyment of the area.  The Heisler 
Park ASBS Protection and Preservation Project – Phase I was funded by $800,000 of the South 
Orange County Integrated Regional Water Management Plan grant and construction will start 
in FY 07-08.  The State Board also funded the Heisler Park ASBS Protection and Preservation 
Project – Phase II through the Clean Beaches Initiatives Grant Program.  This program provides 
$1,000,000 in funding.  The completion of the project is scheduled for FY 07-08. 
 
The Proposition 50 Planning grant in partnership with the City of Newport Beach to complete a 
“Central Coastal Orange County ASBS Management Plan” commenced during the reporting 
period.  The project assesses the three Orange County ASBS watershed areas to identify the 
most effective management measures to help protect the marine environment.  Results are 
expected in FY 07-08. 
 
 
Sewer System Improvement Projects 
 

The City is implementing elements of the Sewer System Strategic Plan because preventing 
premature failure of sewer pipes helps prevent sewer spills which threaten water quality. 
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The City installed and commissioned the Laguna SOCWA odor control superoxygenation 
system in early 2007.  This system infuses wastewater flowing in the North Coast Interceptor 
Main line with pure oxygen to prevent noxious odors from escaping the line at vents 
downstream.  An added benefit of superoxygenation is the near elimination of hydrogen sulfide 
gas which corrodes pipes and leads to premature failure.   
 
Bluebird and Laguna SOCWA lift stations are equipped with transmission pipeline surge tanks.  
The two surge tanks serve to relieve extreme water pressures exerted on the North Coast 
Interceptor pipeline as the lift station’s pumps cycle on and off.  The tanks were replaced in the 
reporting period. 
 
New pumps, motors and variable frequency drives will be installed in the Bluebird and Laguna 
SOCWA lift stations.  In the reporting period, the pumps and motors were installed.  Variable 
frequency drives will be installed next fiscal year. 
 
Brooks Street lift station required a replacement of its aged and corroded electrical control panel 
and associated power pedestal.  The power pedestal was received and successfully replaced.  
The panel was received, will be bench tested, and install by the end of July 2007. 
 
Ocean Water Quality Protection Projects  
 
The City completed an “Urban Runoff Diversion Program Study Report” in 2001 that studied 
and prioritized 53 significant storm drains in the City for diversion to the sewer system.  At the 
beginning of the reporting period, the City had 13 diversion systems in place to capture urban 
runoff and divert the flow to the sewer system for treatment at the wastewater treatment 
facility.  Eight (8) of these systems include separator units for the removal of gross pollutants 
such as trash, oil/grease, sediment and plastics.  The systems are operated on a year-round 
basis as much as possible to divert non-storm flows.  During storm events, diversion to the 
sewer is stopped, storm flow is filtered up to the design capacity of the unit and the rest is 
discharged through the unit. 
 
The City constructed five additional urban water diversion units during the reporting period at 
a total cost in excess of $1,300,000.  This project was funded in part by a Clean Beaches 
Initiatives grant.  The diversions were installed and operational by May 2007.  Locations of 
these diversions include Heisler Park at the Cliff/Myrtle intersection, Heisler Park at the 
Cliff/Aster intersection, Main Beach at Broadway, Laguna Canyon Creek in the City 
Corporation Yard and the beach storm drain outlet at Cress St. 
 
Habitat Restoration Projects 
 
The City completed the “Laguna Creek Restoration and Outreach” project along 1,000 linear 
feet extending from the creek frontage property owned by Verizon to the City’s Dog Park in 
2006.  The goal of the project was return this portion of the creek to a functioning wetland.  This 
year, the City assisted the volunteer group Friends of the Dog Park with a creek clean up and 
invasive species removal project.  Over 30 volunteers donned gloves and boots to participate in 
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the project.  Two 3-cubic yard green waste bins were nearly filled to capacity with invasive 
species pulled from the creek banks. 
 
C-3.4     Technical Reports and Improvements in Stormwater Science  
 
Technical Reports 
 
The City of Laguna Beach is participating with the County of Orange and other Permittees, as 
part of the countywide program, in technical studies to evaluate the effectiveness of pollution 
control measures.  These include: 
 

1. Performance evaluation of the Munger sand filter – Aliso Creek. 
2. Evaluation of pretreatment of the Clear Creek System – Aliso Creek. 

 
The City and Permittees utilize these various technical reports as; 1) reference and as guidance 
documents when considering BMPs to implement; and 2) when evaluating solution to address 
water quality problems. 
 
Stormwater  Science 
 
The City of Laguna Beach is participating with the County of Orange and other Permittees, as 
part of a regional project, to evaluate the effectiveness of SmartTimers, irrigation system 
improvements and low water use plant pallets on runoff quantity and quality in nearby 
stormwater conduits.  The project is called SmartTimer Edgescape Evaluation Project (SEEP) 
and is funded through the State Board.  Data will be collected through FY07-08 and results are 
expected in FY08-09. 
 
The City also participated in a joint study with the City of Newport Beach to develop a metric to 
evaluate the impacts of human activities on Areas of Special Biological Significance.  Public use 
studies, marine surveys and current modeling are underway along the north coast of Laguna 
Beach.  Results of the study are expected in 2008. 
 
C-3.5    Plan Development Urban Runoff Management Program Modifications  
 
No modifications to the URMP were made during the reporting period, but revisions are 
planned for the 2007-2008 reporting period. 
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C-4.0 Legal Authority (Urban Runoff Management Program Section A-4) 
 
C-4.1 Introduction  

 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain (MS4) system.   

 
C-4.2 Legal Authority Effectiveness and Assessment  

 

On February 13, 2003 the City submitted to the Regional Board its Urban Runoff Management 
Program (URMP) document.  Since that time revisions to the City’s Title 16 “Water Quality 
Control” and Title 22 “Grading, Filling and Excavating” ordinances have been made to comply 
with the NPDES Third Term Permit regulations and to address Regional Board review 
comments.  These revisions have been included in the last two-year annual reports.   
 
During the reporting period, a rare appeal was filed for a water quality enforcement action.  The 
filing of this appeal was a test of the strength of the water quality ordinance in the city code and 
gave the department a chance to review procedures and protocols related to water quality 
citations.  The citation issued by the City was upheld by an independent mediator. 
 
A City ordinance to ban the use of expanded polystyrene by restaurants within Laguna Beach 
was crafted during the reporting period.  Research into the topic, with input from the Water 
Quality Committee, was performed and action by the City Council to implement the final 
ordinance is expected sometime in FY 07-08. 
 
C-4.3 Legal Authority Urban Runoff Management Program Modifications 
 
There are no plans to modify the Legal Authority section of the City’s URMP document at this 
time. 
 
C-4.4   Regional Board Requested Urban Runoff Management Program Revisions 

 

The Regional Board has not requested changes during the reporting period.  Changes are 
expected with the adoption of the new NPDES permit in FY 07-08 and the City started 
preparations to address these changes. 
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C-5.0  Municipal Activities (Urban Runoff Management Program Section A-5) 
 
C-5.1 Introduction  
 
This Section discusses the implementation of the inventory, prioritization, inspection, BMP 
implementation and reporting program for municipal facilities.   
 
 

UC-5.1.1 Overall Program Management 
 
The City‟s URMP document Program Management section identifies the Department(s) and 
their representatives that are responsible for the implementation of the urban runoff program.  
A description of each City department role and responsibilities in implementing the municipal 
activities component is discussed in the URMP municipal section.   
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities  
 
The City has developed a watershed-based inventory of its identified municipal facilities.  An 
important change to the inventory occurred during the reporting period with the beginning 
construction of a new community center.  The construction, which will be completed next year, 
necessitated the demolition of 15 city-owned residential buildings.  The demolition reduces the 
number of fixed facilities to 151.  The City is building a new corporate yard in Laguna Canyon, 
which is near completion.  Some municipal activities will remain at City Hall, but the majority 
of Public Works and Water Quality operations and equipment will move to the new facility.  
The city nursery will also move to the new facility.  These changes will be included in next 
year‟s report.  In addition to the fixed facilities, municipal inventory includes one drainage 
channel, 920 drainage inlets, and 24 field programs.  The City jurisdictional boundary is within 
three NPDES permit watersheds, the Laguna Coastal Streams, Aliso Creek and Dana Point 
Coastal Streams.  The majority of the fixed facilities and drainage inlets are located within the 
Laguna Coastal Streams Watershed.  The 24 field programs are implemented on a citywide 
basis in each of the three watersheds; therefore they are not included in the watershed 
summary.  A summary of the municipal inventory is provided below. 
 
Inventory Summary - Municipal Fixed Facilities and Drainage Facilities  

Main Municipal 
Facility Types 

Sub-Category Facility Types Total Number  

Municipal Waste Facilities Closed Municipal Landfill 1 
Publicly Owned Treatment Facilities 0 
Incinerators 0 
Solid Waste Transfer Facilities 1 
Land Application Sites 0 
Sites for Disposing and Treating Sewage 
Sludge 

0 

Hazardous Waste Treatment, Disposal, 
and Recovery Facilities 

0 

Uncontrolled Sanitary Landfills 0 
Corporation/Storage Yards Corporation Yards 1 

Maintenance Yards 0 
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Storage Yards for Materials 2 
Other Municipal Owned 
and/or Operated Facilities 

Airfields (Landside Operations) 0 
Parks, large planter areas and Cemeteries 65 
Public Buildings (Police, Fire, Libraries, 
restrooms, City owned property, nursery, 
sewage pump stations.) 

71 

Stadiums 0 
Stables 0 
Boat/Shipping Yards 0 
Animal Shelters/Services 1 
Public Parking Facilities 9 

     Drainage Facilities Storm drain inlets 920 
 Storm drain Channels 1 

         Total for all Categories  1,072 

 
 
Inventory Summary - Municipal Field Programs 

Field Programs Field Programs 
Implemented 

Roads, Streets and Highways O&M 

 Sweeping and Cleaning 

 Street Repair and Maintenance 

 Bridge and Structure Maintenance 

 

Yes 
Yes 
No 

Sidewalks, Plaza, Pool, and Fountain Maintenance Cleaning 

 Surface Cleaning 

 Graffiti Cleaning 

 Sidewalk Repair 

 Controlling Litter 

 Fountain Maintenance 
 

 
 
Yes 
Yes 
Yes 
Yes 
No 

Landscape Maintenance 

 Mowing/Trimming/Planting 

 Fertilizer and Pesticide Management 

 Managing Landscape Wastes 

 Erosion Control 

 
Yes 
Yes 
Yes 
Yes 
Yes 

Drainage System O&M 

 Management of the Municipal Drainage System 

 Inspection and Cleaning of Stormwater Conveyance 
Structures 

 Controlling Illegal Dumping 

 Inlet and Outlet Structures 

 Management of Miscellaneous Facilities 

 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
 

Solid Waste Handling 

 Solid Waste Collection 

 Waste Reduction and Recycling 

 Household Hazardous Waste Collection 

 Controlling Litter 

 
Yes 
Yes 
Yes 
Yes 
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 Illegal Dumping Control Yes 

Water and Sewer Utility O&M 

 Sanitary Sewer Maintenance 

 Water Line Maintenance 

 Spill/Leak/Overflow Control, Response and Containment 

 
Yes 
Yes 
Yes 

           Total for all Categories 24 

 
 
Watershed Inventory Summary  - Municipal Fixed Facilities and Drainage Facilities  

Sub-Category Facility 
Types 

Laguna Coastal 
Streams 
Watershed 

Aliso Creek 
Watershed 

Dana Point 
Coastal Streams 
Watershed 

Closed Municipal Landfill 1 0 0 
Publicly Owned Treatment 
Facilities 

0 0 0 

Incinerators 0 0 0 
Solid Waste Transfer Facilities 1 0 0 
Land Application Sites 0 0 0 
Sites for Disposing and 
Treating Sewage Sludge 

0 0 0 

Hazardous Waste Treatment, 
Disposal, and Recovery 
Facilities 

0 0 0 

Uncontrolled Sanitary Landfills 0 0 0 
Corporation Yards 1 0 0 
Maintenance Yards 0 0 0 
Storage Yards for Materials 2 0 0 
Airfields (Landside Operations) 0 0 0 
Parks, large planter areas and 
Cemeteries 

60 5 0 

Public Buildings (Police, Fire, 
Libraries, restrooms, City 
owned property, nursery, 
sewage pump stations.) 

67 3 1 

Stadiums 0 0 0 
Stables 0 0 0 
Boat/Shipping Yards 0 0 0 
Animal Shelters/Services 1 0 0 
Public Parking Facilities 9 0 0 
Storm Drain Inlets 829 16 75 
Storm Drain Channels 1 0 0 

Total for all Categories 972 24 76 

 
 
C-5.3    Prioritization of Municipal Fixed Facilities, Field Programs, and Drainage Facilities 
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The City prioritized the municipal sites listed in the inventory as high, medium or low based on 
their respective threat to water quality.  It is important to note that of the 1010 high priority sites 
listed; 910 are drainage inlets, one (1) is a Drainage channel, 74 are fixed facilities and 14 are 
field programs.  The majority of high priority fixed facilities and drainage inlets are located 
within the Laguna Coastal Streams Watershed.  The 24 field programs are not included in the 
watershed prioritization inventory because they are generally implemented citywide in each of 
the three watersheds.  The prioritization is based on the activities conducted at each fixed 
facility location and during drainage and field program implementation.  Summaries of the 
prioritizations are provided below.   
 

Prioritization Summary - Municipal Fixed Facilities, Field Programs and Drainage Facilities  

Category 
Priority 

# High # Medium # Low 

Closed Municipal Landfill 1   

Sewage Pump Stations 26   

Corporation and Storage Yards 4   

Parks 5 9 6 

Beach Access Park Areas  28  

Areas and Planters  1 10 

Public Buildings 13 6 11 

Animal Shelters 1   

Public Parking Facilities 9   

Medians  2 4 

Fire Stations 4   

Public Restrooms 12   

Storm Drain Inlets 920   

Storm Drain Channels 1   

Field Programs 14 10  

Total 1010 56 31 

 

Watershed Prioritization Summary- Municipal Fixed Facilities and Drainage Facilities 
Municipal Facility 

Prioritizations 
Laguna Coastal 
Streams Watershed 

Aliso Creek  
Watershed 

Dana Point Coastal 
Streams Watershed 

Number of high priority  890 19 71 

Number of medium priority  42 6 0 

Number of low priority  31 1 0 

Total Number 963 25 76 
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C-5.4   Pollution Prevention BMP Maintenance Procedures  
 
A set of activity based pollution prevention BMPs has been developed and is included as a part 
of the City‟s URMP Municipal Activities section.  The BMPs and associated fact sheets include a 
description of specific BMPs for common municipal activities and areas that may discharge 
pollutants and provide a focus on the pollution prevention measures that should be 
implemented.  In addition, the BMPs include a set of additional controls that may be 
implemented to address potential sources of bacteria, which is the City‟s main pollutant of 
concern.  The activity based municipal BMPs that have been developed are based on the 
California Stormwater Quality Association Best Management Practice Handbook - Municipal.   
 
City municipal employees are responsible to implement the applicable pollution prevention 
BMPs for activities they are responsible for.   
 

C-5.5    Inspections  
 
Inspection Summary - Municipal Fixed Facilities and Drainage Facilities 

Main Municipal 
Facility Types 

Sub-Category Facility Types 
Total Number 
Inspected 

Municipal Waste Facilities Active or Closed Municipal Landfills 1 
Solid Waste Transfer Facilities 1 
Hazardous Waste Treatment, Disposal, 
and Recovery Facilities 

0 

Corporation Yards Corporation Yards 1 
Maintenance Yards 0 

Other Municipal Owned 
and/or Operated Facilities 

Parks, large planter areas and Cemeteries 5 
Public Buildings (Police, Fire, Libraries, 
restrooms, City owned property, nursery, 
sewage pump stations.) 

39 

Public Parking Facilities 9 
Other Facilities Identified by the 
Municipality 

0 

Storm drain inlets 920 

Drainage Facilities Storm drain channel diversion unit 1 

      977 

Total for all Categories   
 
Inspection Summary - Field Programs 

 
 
 

Field Programs Field Programs Inspected 

 Sidewalks, Plaza, Pool, and 
Fountain Maintenance Cleaning 

6 

 Landscape Maintenance 24 
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 Drainage System O&M 0 
 Water and Sewer Utility O&M 26 
 Total 56 

 

UC-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease.  The City found no significant issues at its facilities that required an enforcement action.   
 
UC-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment. 
 
C-5.6    Education and Training  

 
UC-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training related to 
municipal activities to assist responsible municipal staff in understanding the components of 
the Municipal Activities Program.  The training conducted during the reporting period is 
summarized below. 
 
Jurisdictional Summary 

Department 
Department 
Subcategory 

Training Module 
 

Training Dates 
Number of 
Attendees 

Training Conducted by County Attended by City Personnel 

     
Training Conducted by City for City Personnel  

Public Works Parks Pesticide Use and 
Safety 
 

July 21, 2006 23 

Water Quality Wastewater 
collection 

Sanitation Sewer 
overflow response 
seminar 

September 14,  
2006 

10 

TTotal   
 

UC-5.6.2    Education and Training 
 
The City conducted outreach to its municipal personnel to ensure that they are informed of 
their pollution prevention BMP responsibilities.  This outreach included signage and verbal 
direction.  A summary of the City‟s outreach efforts is presented below. 
 
Education and Training Activities 

Workshop, Poster, Brochure, or Number Distributed Distribution Method(s) and 
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Fact Sheet Title/Subject Location(s)  

Pollution Prevention Poster – 
National Pollution Prevention 
Week 

On Display Posted in City Hall lobby 

Water Quality BMP information On City Server City website 

 
Website 
The City has established a Water Quality Department website at 
www.lagunabeachcity.net/waterquality UT.  The site includes pollution prevention BMP and 
water quality information.  The site is linked to other important informational sites such as the 
Orange County stormwater program at TUwww.ocwatersheds.comUT and the Health Care Agency 
ocean water-monitoring program.   
 
C-5.7   Environmental Performance Report  
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process.  There were two (2) Environmental Performance Reports submitted with 
the FY 03-04 annual report.  There are no EPR reports for the FY 06-07 reporting period.   

 
C-5.8   Municipal Activities Effectiveness and Assessment Summary  

Inspection Program 

The City completed the high priority municipal fixed facility and field program inspections to 
determine if changes to standard practices were necessary.  There are no changes to report from 

the previous reporting period.  The inspections of 62 priority fixed facilities and 14 field 
programs determined that no major changes were required All 920 of the City owned storm 
drain inlet facilities were inspected and cleaned.  The City inspected and cleaned approximately 

760 lineal feet of the Laguna Channel prior to the wet season.   

UBMPs Implemented 

Municipal staff continues implementing Best Management Practices for its various activities.   

Municipal Activities 

The City is continuing its programs to improve City operations and reduce the amount of 
potential pollution that may enter the environment.  These include: 

1. Placement of several hundred, new storm drain markers designed as part of a 
community art competition.   

2. Enhancement of the Wastewater Division‟s computerized maintenance management 
system to include GIS mapping with the work order system. 

3. Improvements to Waste Management contract, including a plastic bag recycling 
component, collection of electronic waste with bulky item pickups, and phasing out 
commercial refuse trucks with lower-emission vehicles.  Additionally, Waste 
Management  is now sorting all trash for recycling.   
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4. Operating 13 structural diversion system to redirect urban runoff to the sewer system as 
an additional pollution control address the bacteria 303(d) listed Pacific Ocean and to 
protect the public health and the environment. 

5. Implemented and is maintain eight urban runoff separator units as an additional control 
measure to filter out gross pollutants, such as trash and sediment from storm water to 
protect the public health and the environment. 

6. Overseeing the permanent reconstruction to the sewer system following the Bluebird 
Canyon landslide 

7. Maintains a restaurant grease control inspection program.  The program involves facility 
inspection to ensure pollution prevention site management BMPs are being 
implemented to reduce runoff pollution.   

8. Contracted with dog waste removal service to remove waste at City parks and high use 
trail locations as an additional pollution control measure to protect 303(d) listed water 
bodies and to protect the public health and the environment. 

9. Fund and operate a door-to-door residential hazardous waste and program to remove 
hazardous chemicals from the environment. 

10. Operates a grant funded oil-recycling program. 
11. The City Building and Park division minimizes the use of fertilizers and pesticides as 

possible and considers Integrated Pest Management techniques as much as possible.   
 
Below are a summary total of the pollutants removed through the City operation and 
maintenance activities during the reporting period.   
 
                       Pollutant                                        Activity                              Amount Removed 

Trash and debris  Trash receptacles and beaches 1,548 tons 

Dog Waste Waste removal program 540 pounds 

Recyclables, green waste and 
trash 

Solid waste disposal/recycling 13,212 tons 

Vegetative matter, sediment, 
trash and debris 

Drainage facility maintenance 57 cubic yards 

Urban Runoff Nuisance Flow Diversion to the sewer system 235,640  

Trash, debris and sediment Storm Drain CDS Units 9,652 pounds 

Sediment, dust, trash, 
vegetative matter 

Street, sidewalk and parking lot 
sweeping 

484 tons 

Hazardous waste Residential Hazardous Waste 
Program 

19,785 pounds 

Motor Oil Oil Recycling Program 848 pounds 

 
C-5.9   Municipal Activities Urban Runoff Management Program Modifications  
 
The City will make the modifications as required in the adopted R9-2007-02 NPDES Permit.   

 
 
C-5.A.1 Trash, Debris and Waste Controls 
 

The city uses the following practices to ensure litter control: 
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Litter Ordinance X Public Trash Receptacles X 

Clean-Up Programs X
  

Others Specified Below: X 
 

Special/Bulky Item 
Pickups 

X  Contracted pocket beach clean-
ups 

 Contracted dog waste disposal  

 
UPublic Trash Receptacles 
 
The City installs public trash receptacles throughout the City to effectively remove trash and 

debris.  In addition, the City’s Main Beach has recycle trash receptacles.  During the reporting 

period about 1,548 tons of trash and debris were collected and removed.   

 

USpecial / Bulky Item Pick ups 

Residents may contact the City’s waste disposal company for special or bulky items pick-ups 

twice per year. 

 

UDog Waste Disposal, Stations 

 

The City maintains a program to contact with a service to remove dog waste from high use City 

parks where pets are allowed.  This program is additional pollution prevention control measure 

to protect 303(d) listed Pacific Ocean and waterways from bacteria.  During the reporting period 

about 540 pounds of dog waste was removed from City parks.   

 

C-5.A.2 Solid Waste Collection/Recycling 

 
The City contracts with Waste Management of Orange County for the collection, transportation 
and disposal of its residential and commercial solid waste.  Solid waste is separated into three 
categories:  recyclables, green waste and trash.  The total quantity of solid waste collected by the 
City‟s contractor during the reporting period is estimated to be 42,114 tons.  Of this amount, 
more than 13,212 tons was processed as recycling and was diverted from entering County 
landfills.  Solid waste generated in Laguna Beach and transported by private haulers to local 
landfills is not included in this amount. 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance and Improvements 
 
UStorm Drain Inlets, filters and Channels 
The City has an annual storm drain inlet and channel inspection and cleaning program.  The 
program is implemented in the summer season prior to the rainy season.  The Public Works 
Department street crews annually clean the inlets utilizing a vactor truck or by hand crews.  The 
Laguna Channel in the City‟s downtown area is clean by the City at a minimum of one time per 
year prior to the wet season.   

 
UStorm Drain Inlets and Channel CleaningU 
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Total Length of Channel/Pipe Cleaned 760 lineal feet 

Total Number of Catch Basins in City 920 

Total number of Storm Drain Inlet Filters 16 

Total Number of Catch Basins Cleaned in City 920 

Percentage of Catch Basins Cleaned 100% 

Total Volume of Material/Debris Removed  
(To convert cubic yards to tons: use 1.55 tons per cubic yards of material)                                        

57 cubic yards 

Method of Material/Debris Removal: 
         Vacuum Truck 

46% 

         Hand Crews 54% 

 

    Type of Material removed 
 

Sediment and Soil 53% 

Vegetative Matter 32 % 

Trash and Debris 15% 
 
UStatus of BMP Implementation 
 
Drainage Facility and Infrastructure BMPs Ongoing New Modified Implem

ented 
Pollution Prevention     

1.  Train Maintenance Staff     

Inspect at least annually X    

Conduct intermittent inspections X    

 
Source and Treatment Control 

    

1.  Clean catch basins at least annually     

Use vacuum truck or suction equipment X    

Use manual labor X    

Plug inlet during cleaning X    

2.  Clean catch basins intermittently as needed     

Clean at pipeline gradient changes     

 
Treatment Control 

    

1.  Clean dissipaters as needed     

Use vacuum truck X    

 
UNuisance Water Diversions  
 
The City has implemented an Urban Runoff Nuisance Water Diversion Program over the past 
several years as an additional “bacteria” pollution control measure to protect the public health 
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and the environment.  Below are the existing 17 diversion locations and estimate amount of 
flow that is diverted to the sewer system. 
       

Date 
Started 

Channel Name Location of Diversion Estimated Flow Diverted 
(GPD) 

1998 Laguna Canyon Laguna Canyon Rd @ Forest Ave. 140,000  

1998 Bluebird Canyon Bluebird Canyon Dr.  @ PCH 28,140  

1998 Local Flow Fisherman‟s Cove 3,150  

1998 Local Flow El Paseo @ Laguna Ave. 8,400  

1999 Local Flow 5P

th
P Ave.  @ PCH 3,150 

2001 Local Flow Barranca St.@ Cliff Dr. 1,400 

2001 Local Flow Cleo St.  @ Gaviota Dr. 14,630  

2003 Hobo Canyon Dumond Dr.  / Victoria Beach 12,250 

2003 Local flow Jasmine and Cliff 2,240 

2003 Local flow Anita Street 2,310 

2003 Local flow Oak Street 2,310 

2003 Local flow Montage Resort south storm drain Less than 10,000 GPD  

2003 Local flow Ocean/ Pearl Street 6,970 

2007 Local flow Main Beach 250 

2007 Local flow Cliff/Aster 1000 

2007 Local flow Cliff/Myrtle 1000 

2007 Local flow Cress Street 750 

  TOTAL 235,640 

 
UCDS Units 
 
Eight of the nuisance water diversion locations have CDS units that prescreen the flow to 
remove sediment, oil and grease, trash and debris before discharge to the sewer system or 
ocean.  These units are being installed as an additional pollution control measure to reduce 
bacteria and trash and to protect public health and the environment.  The units operate year-
round and screen up to a moderate storm flow before discharge to the ocean.  The CDS units are 
inspected once a month, and cleaned as necessary.  The total amount of sediment and debris 
removed from the units was 9,542 pounds and the floating trash removed was 110 pounds.   
 
Date Started Channel Name Location of Diversion 

2001 Local Flow Barranca St.  @ Cliff Dr. 

2001 Local Flow Cleo St.  @ Gaviota Dr. 

2003 Hobo Canyon Dumond Dr.  / Victoria Beach 

2003 Local flow Jasmine and Cliff 

2003 Local flow Anita Street 

2003 Local flow Oak Street 

2003 Local flow Montage Resort south storm drain 

2003 Local flow Ocean/ Pearl Street 

2007 Local flow Cliff/Aster 
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2007 Local flow Cliff/Myrtle 

2007 Local flow Cress Street 

 
UDrainage Facility Improvements and Retrofits  
 
The City has evaluated its drainage systems for improvement and retrofit opportunities.  The 
objective of these projects is to restore habitat and implement additional pollution control 
measures to reduce bacteria and trash and to protect public health and the environment.  The 
retrofit opportunities are describes in Section C-3 of the report, Plan Development and 
Implementation.   
 
C-5.A.4 Sewer Collection System Maintenance and Improvements 
 

The City has moved aggressively to pursue low-interest loans and grants to support an equally 
aggressive capital improvement program adopted to improve the sewer collection and 
pumping system and reduce sewage spills.  During the reporting period the City completed the 
following activities: 

1. City was awarded a $1.2 million grant to construct nuisance runoff diversion systems to 
protect Main Beach, two sections of the Heisler Park Ecological Reserve, and Cress Street 
beach.   

2. Awarded $1 million Proposition 50 Clean Beach Initiative program grant to partially 
fund the renovation of Heisler Park to redirect irrigation drainage away from ASBS.  

3. Awarded $800,000 Proposition 40 Integrated Regional Water Management Plan grant to 
partially fund the renovation of Heisler Park to redirect irrigation drainage away from 
ASBS and install a CDS unit at Fisherman‟s Cove.  

4. Prepared design, bid, and contract documents for North Coast Interceptor project at 
Nyes Place to begin in November. 

5. Collected baseline runoff data in Boat Canyon in preparation for implementing Smart 

Timer Irrigation program in partnership with Metropolitan Water District.  Smart Timers 

will be installed at Riddle Field Park, which drains to an Area of Special Biological 

Significance the next reporting period.   

6. Updated the Water Quality website to better convey information and documents to 
interested parties including residents, developers and contractors.   

7. Completed design and bid documents for rehabilitation of 150 sewer manholes 
throughout City sewer service area.   

8. Made repairs and inspections to North Coast Interceptor  

9. Replaced control panel at Brooks Street lift station  

10. Upgraded emergency power and electrical system to Victoria Drive lift stations.   
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C-5.A.5         Catch Basin Stenciling  
 
The City installed 825 new storm drain markers throughout town.  The new markers were 
designed as part of a community art design competition.  The colorful markers read: Drains to 
Ocean-Don‟t Pollute.” The markers are maintained and replaced as necessary by the Public 
Works personnel.   
 
The total number of catch basins re-stenciled this reporting period:    825 
The percentage of catch basins re-stenciled this reporting period: U.88% 
 

UType of Application(s) UsedU U% UsedU 

Spray Paint % 

Curb Markers % 

Heat Application % 

Adhesives 100% 

Other: (specify) % 

 
UPhrase UsedU  UColor Scheme UsedU  
No Dumping Drains To Ocean  Blue Letters on White Background  

  Black Letters  

Other: (specify) „Drains to Ocean– 
Don‟t Pollute” 

X Other: (specify) Blue, green, white, 
orange 

 

 
The following organizations were used to perform stenciling.   
Volunteer/ Other Organization Number of Catch Basins They Re-Stenciled 

During The Reporting Period 

 
N/A 

 

C-5.A.6 Street, Sidewalk and Parking Lot Sweeping and Cleaning                                                                                                                                                                                                                                                                                                                                                                                                                    
 
The City has several programs to clean public streets, sidewalks and parking lots.  Street 
sweeping is completed either on a daily or weekly basis, depending on the location, using two 
large street sweepers and one small brush assisted street sweeper.   
 
The downtown area sidewalks are pressure washed on a periodic basis to remove accumulated 
residuals on the pavement.  The wash water is recovered and disposed at the City‟s corporation 
yard wash rack and discharged to the sewer system.  Below describes each method and amount 
of trash and debris removed.   
 
UStreet and Parking Lot Sweeping 

 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
        Yes  No X 
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 If yes, how did you consider pollutant removal effectiveness prior to the purchase of 
equipment or establishment of a new contract? 

 
Manufacturer Specifications  
Technical Documents  

Other: (specify)  

 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

Type of Street Sweeper Number of Each Type of Sweeper 

Brush 2 

Vacuum 0 

Brush assisted 0 

Regenerative Air 0 

Other: (specify) 0 

 
 

Sweeping Frequency                            
(i.e.  2 times per month) 

Total  Weight 
Collected For Fiscal 
Year (tons) 

% Soil % Leaves % 
Trash/Debris 

Commercial Public Streets 
6 times per week  

155 50% 30% 20% 
 

Residential Public Streets 

1 time per week  
329 50% 30% 20% 

 

Large Public Parking Lots 
1 time per week  

Combined with 
other totals 

   

 
How is the % determined?  Estimates  X Studies    Other:____________ 
 
USidewalk and Parking Lot Sweeping 
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

Type of Street Sweeper Number of Each Type of Sweeper 

Brush  

Vacuum  

Brush assisted 1 Tennet M6400 Power Sweeper 

Regenerative Air  

Other: (specify)  

 

Sweeping Frequency                            
(i.e.  2 times per month) 

Total Weight 
Collected For Fiscal 

% Soil % Leaves % 
Trash/Debris 
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Year (tons) 
Commercial/Downtown Public 
Sidewalks 

6 times per week  

82 50% 30% 20% 
 

Small Public Parking Lots 
1 time per week  

Combined with 
other total 

   

 

USidewalk Cleaning 

The City has a program to clean the downtown sidewalks on a periodic basis.  The program 
involves pressure washing the sidewalks and recovering the wash water using a vactor truck or 
vacuum recovery system.  The wash water is disposed of in the City‟s corporation yards wash 
rack that drains to the sewer system. 
 
UAdditional InformationU Yes No 
Parking restrictions for street sweeping? X  
Activities monitored for adherence to manufacturer‟s specifications for 
optimal equipment performance?  

X  

     If yes, how often?  DailyU   

Are streets inspected for sweeper effectiveness? X  

    If yes, how often?  DailyU   

    If yes, by what means? UVisual, City personnelU   
 
C-5.A.7 Hazardous Waste Collection Program 
 
Residential HW Program 
 
As part of the City‟s solid waste program budget, monies are earmarked for a local collection 
event to be held every other year.  In June 2003, the City began providing year round (on-call) 
service for the collection of residential household hazardous waste.  The City contracts with 
Curbside Inc.  for this on-call door-to-door collection program.  During this reporting period, 
the program collected 39,358 pounds of hazardous waste. 
 
Does your jurisdiction hold any toxic roundup or household hazardous waste collection days? 
 
        Yes X No  
 
If yes, how many times per year? Year-round on an on-call basis 
 
If yes, please fill out the table below categorizing your waste.  
    

Category Type of Waste Amount of Waste Collected (pounds) 

1. Flammable & Flammable Solid/Liquid 2,439 

        Poison Bulked Flammable Liquids 0 

 Oil-Based Paint 2,746 

 Poison (Excl aerosols) 558 

 Reactive & Explosive 0 
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2. Acid Inorganic /Organic Acid 175 

3. Base Inorganic /Organic Base 517 

4. Oxidizer Neutral Oxidizer 0 

 Organic Peroxides 0 

 Oxidizing Acid 0 

 Oxidizing Base 5 

5. PCB – containing PCB Containing Paint 0 

 Other PCB Waste 0 

6. Aerosols Corrosive, Flammable and 
Poison  

0 

7. Reclaimable Antifreeze 40 

 Car Batteries 852 

 Fluorescent Bulbs 0 

 Latex Paint 11,386 

 Motor Oil/Oil Products 848 

 Oil Filters 7 

 Mercury (Metallic) 0 

8. Other Medical Waste 0 

 Household Batteries 190 

 Other 6,801 

9.  Electronic  E-Waste 12,794 

10.  Asbestos  0 

   

 Grand Total Collected 39,358 

 
Does your jurisdiction have or participate in a used oil grant?   Yes X No  
What is the time frame covered by the grant? 

Begins: July 1, 2006     Ends: June 30, 2009 
 

Have you quantified the amount of oil that has been collected as a part of the used oil grant? 
           Yes X  No  
 
If yes, please provide that amount in the table below. 
 

  
Waste Volumes Collected (specify units) Type of Waste 

Motor Oil/Oil Products 848 pounds 

Oil Filters 7 filters 

 
 

Industrial / Commercial HW Program  
 

The City initiated a program to collect with the City contractor, Curbside Inc., to collect 
industrial and commercial businesses hazardous waste from small generators in the City.  The 
program is an adjunct pollution prevention measure to protect the 303(d) listed Pacific Ocean 
from bacteria and the public health and the environment.  The program collected 18,322 pounds 
during the reporting period. 
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C-5.A.8 FERTILIZER, PESTICIDE, AND INTEGRATED PEST MANAGEMENT (IPM) 
 

Fertilizer Management 

Check one box only for each question 

 City personnel Contractor Both 

1.  Who applies fertilizers in your jurisdiction?   X 

2.  Who determines which type of fertilizer to use?   X 

3.  Who determines fertilizer application rates?   X 

4.  Who determines the timing of fertilizer applications?   X 

5.  Who determines application methods of fertilizers?   X 

6.  Who stores the fertilizers?   X 

 

7.  Are slow-release fertilizers utilized within your jurisdiction? 

 

Yes X  No     

 

8.  Are fertilizer applications based on results from soil analyses? 

 

Yes    No X  

 

 8(a).  If yes, indicate how often.   

 

1 time per year  prior to application    

Other: (specify)_______________  

 

9.  Do you calibrate the spreader used to apply the fertilizer? 

 

     Yes X  No  

 

 9(a).  If yes, indicate how often. 

 

1 time per year  Prior to application X   

Other: (specify)____________________  

  

9(b).  How is calibration done? Estimate per square footage  

 Setting on bag X 

 Other: (specify)____________________  

 

10.  Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 

year? 

 

Yes    No X 
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10(a).  If yes, explain the circumstances and the steps taken to mitigate the situation.  

(Attach a separate sheet, if necessary, or a copy of the incident report.) 

 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

 

11.  How do you typically clean up small spills of fertilizers? 

 

Sweep up X Blow away   Wash away   

Other: (specify) __________  

 

12.  Last reporting year, how many acres of land were treated with fertilizers?  50 acres  

 Fertilizer Analysis 

 

 

Brand Name Nitrogen Phosphorus Potassium Total Amount Applied (lbs.) 

Turf Supreme 16 6 8 8,500 lbs 

Turf Supreme with 

Trimec 

16 6 8 500 lbs 

Gro Power Plus 16 6 8 200 lbs 

 

B.  Pesticide Management 

 

1.  Do you monitor for any pests? 

 

Yes X  No  

 

 1(a).  If yes, what method do you utilize? 

 

 Presence/absence X  Visual Counts X  Symptoms/signs X 

 Other: (specify) ____________  

 

 

1(b).  If yes, which pests do you monitor for? (Check all that apply.) 

 

 Vertebrates: Gophers X Rabbits X  Ground squirrels X     

  Other: (specify)____________ 

  

 Insects/Mites: Ants X    Aphids X   Whiteflies X    Spider mites X     Phyllis X  

 Other: (specify)___________ 
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 Weeds: Grasses X Broadleaf X 

 

Diseases: Leaf X Root X               Whole Plant X    

Other: (specify)___________ 

 

2.  Do you monitor for biological control activity, e.g.  presence of lacewings, holes in aphids? 

 

 Yes   No X 

 

3.  How do you identify pests? (Check all that apply.) 

 

Books/magazines X Ag.  Commissioner          UC Cooperative Extension X 

  

Internet    Pest Control Advisor X  Own Experience X  Other:(specify)____________ 

 

 Check one box only for each question 

4.  Who applies the following in your jurisdiction? City Personnel Contractor Both 

Insecticides/miticides   X 

Herbicides X   

Fungicides   X 

Molluscides (i.e.  snail baits) X   

5.  Who determines the type of pesticide to apply?   X 

6.  Who conducts periodic inspection and cleaning 

of pesticide application equipment?                            

 

  X 

7.  Who conducts periodic inspection of pest 

control crew activities?   X 

8.  Who stores the following types of pesticides?   X 

Insecticides/Miticides   X 

Herbicides    

Fungicides   X 

Molluscides (i.e.  snail baits) X   

 

**************FOR CITY PERSONNEL APPLICATORS ONLY*************** 

 

 Number 

9.  How many people under your supervision apply or 

handle pesticides?  

Nineteen (19) 

10.  How many of these have Qualified Applicators 

Licenses or Certificates from the state? 

Two (1) 

11.  How many have been formally trained in pesticide 

safety? 

Nineteen (19) 

 

************************************************************************ 

 

12.  Do you calibrate the equipment used for the application of pesticides? 
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Yes X  No  

 

12(a).  If yes, indicate how often.      Each application X Every 1-5 application  

       

Once a year   

Other: (specify)___________ 

 

12(b).  If yes, indicate how calibration is performed.   

 

Test application on small area  Estimate coverage       

 

Setting on sprayer/spreader X   Other: (specify)___________________ 

 

13.  Do you have written procedures in place to deal with pesticide spills? 

 

 Yes X  No  

 

14.  Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 

year? 

 

 Yes    No X 

 

14(a).  If yes, explain the circumstances and the steps taken to mitigate the situation. 

  (Attach a separate sheet, if necessary, or a copy of the incident report.) 

  __________________________________________________________________ 

  __________________________________________________________________ 

  __________________________________________________________________ 

  __________________________________________________________________ 

  __________________________________________________________________ 

   

15.  How do you typically clean up small spills of pesticides? 

 

 Contain/Absorb X   Sweep X   Wash  

 

16.  What do you do with left over pesticide from an application? 

 

 Store for next job X Dispose of pesticide by spraying on appropriate location  

 Other: (specify)___________________ 

 

17.  Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 

 

 Site of application   Own facility X  Other: (specify) Corporation Yard 

 

18.  Where do you clean vehicles used to transport pesticides? 
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 Own facility X   Commercial facility    Application site   Other:(specify) 

 

Corporation yard 

 

19.  What is done with pesticide landing off-target (i.e.  on sidewalks and streets)? 

 

 Sweep X  Wash   Nothing   

 

20.  Last reporting year, how many acres of land were treated with pesticides? 20 acres  

 

 

21.  How many acres was each of these types of pesticides applied to? Total Acres 

Insecticides/miticides  

Herbicides 19 

Fungicides  

Molluscides (i.e.  snail baits) 1 

Pesticide Analysis 

     Category of 

Pesticide 

Brand Name EPA Registration 

Number 

% Active 

ingredient 

Total 

Amount 

Applied 

Units 

 I II III IV 

Round-UP Pro 524-475  485 Ounces    X 

Fusilade II 10182-393  13 Ounces    X 

Metaldyhyde 7.5 5481-103  2 Pounds    X 

Garlon 4 62719-40  0 Ounces    X 

Ronstar G 432-886  0 Pounds    X 

         

 

Integrated Pest Management 

 

Integrated Pest Management is the trend in pest management, which supports moving away from 

reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 

by monitoring in addition to using environmentally friendly pest control techniques when 

possible. 

 

1.  Does your jurisdiction have a written Integrated Pest Management (IPM) policy? 

  

Yes X  No  

 

2.  Do you regularly monitor for pests? 

 

0032472



 
SECTION C-5, Municipal Activities  
 

City of Laguna Beach C-5-22 November, 2007 

Yes X  No  

 

3.  Do you keep records of pest occurrences or actions taken to correct a problem? 

 

Yes X  No  

 

4.  When pesticides are used, do you primarily use those with the signal word “Caution”? 

 

Yes X  No  

 

5.  Did you complete the IPM Positive Points Survey sent to you in April 2003? 

 

      Yes X  No  

 

List the specific alternatives to pesticides that were employed by your pest control crews in the 

last year.  Check all that apply. 

 

Weeds Diseases Insects 

X Hand weeding/hoeing  Irrigation  Biological control 

X Mulch for suppression X Plant selection X Plant selection 

X Fabric for suppression X Pruning X Pruning 

X Adjust mowing height X Fertilization X Physical removal 

X Improve drainage (wet areas)  Landscape design  Landscape design 

 Flaming Other_____________ Other_______________ 

 Landscape design   

Other___________________   

 

6.  Do you have a designated IPM contact for your jurisdiction?  Yes X  No  

 

 6(a).  If so, please list the contact’s name and number: 

_____Steve Kawaratani________________________ 

   _________(949) 497-2438____________________ 
 

0032473



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

SECTION C-6 
 
 
 

PUBLIC EDUCATION 
 
 
 

URBAN RUNOFF MANAGEMENT PROGRAM  
EFFECTIVENESS ASSESSMENT 

 

0032474



 
       SECTION C-6, Public Education  
 

City of Laguna Beach  C-6-1 November, 2007 

C-6.0 Public Education (Urban Runoff Management Program Section A-6.0) 
 
C-6.1 Introduction  
Public education is an essential part of the City’s municipal stormwater program.  Developing 
programs to inform and involve the public is viewed as an effective method for controlling 
urban runoff and stormwater pollution.  The City recognizes that an informed community is a 
major component of source control and pollution prevention.   
 
C-6.2   Countywide Public Education Program  

 
The City continues to support the countywide public education program as described in the 
2003 DAMP.  This program provides the common message and theme for the overall program, 
coordinates that message with neighboring counties to ensure that media overflow messages 
are compatible and provides combined media buying power that could not be achieved by this 
City and the other Permittees individually.   

 
C-6.3 City Public Education Focus 

 
The City supports the countywide effort through financial contributions, use of countywide 
materials, and thematic messages and common look.  The City also supplements the 
countywide campaign at a local level to address City specific issues and target constituencies 
that are best reached through a local rather than a countywide effort.   
 
In the reporting period the City completed the following:  
 

1. Public Education Material Distribution 
 

The City made educational materials available to its residents at the following public 
facilities:   
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2. The City provided education and training for its direct employees, specifically:  
 

Training & Outreach Activity  

 Placed water quality information on City website  

 Periodic “tail-gate” talks and new employee orientations for Public Works 
employees regarding pollution prevention Best Management  Practices  

 

 
 
 

Public Facility Materials Available 

City Hall  “Water Quality for Businesses” 

 “A Partnership for Protecting Our Oceans” (Bilingual)  

  “The Ocean Begins at Your Front Door” Brochure 

 “Do You Know Where The Water in Your Storm Drain 
Goes?”  

 Waste Oil Collection Centers-North, Central, & South 
Orange County 

 “Keeping Pest Control  Products Out of Creeks, Rivers, 
and the Ocean” 

 “Water Quality Guidelines for Pet Care Activities” 

 “Water Quality Guidelines for Carpet Cleaning” 

 “Help Prevent Ocean Pollution: Proper Maintenance 
Practices for Your  Business” 

 Help Prevent Ocean Pollution: Recycle at Your Local 
Used Oil Collection Center” 

 “Help Prevent Ocean Pollution: Proper Disposal of 
Household Hazardous Waste” 

 “Pool Maintenance  and the Water Quality Act”  

 “Enjoying Laguna’s Marine Environment” Brochure 

  “Keeping Laguna Clean Together Trash Tips” Card 

  “Water Quality Guidelines for Exterior Restaurant 
Cleaning Operations” Brochure 

 Citywide Annual Water Quality Flyer  

 Storm Drain Marker Artwork 
 

Park and Rec Center  Descriptive Tide Pool Brochures 

 “The Ocean Begins at Your Front Door” Brochure 

 “Keeping Laguna Clean Together Trash Tips” Card 

 “Free Pickup of Household Hazardous Waste and 
Electronics” Brochure 

Public Library-Laguna Beach 
Branch 

 “The Ocean Begins at Your Front Door” Brochure 
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3. Outreach to Construction Site Contractors/Developers  

 
The City utilizes its permitting process to target a number of constituencies, including 
builders, developers, contractors, and property owners.   

 
Training and Outreach Activity  

 Distributed BMP fact sheets with permits  

 Distributed BMP fact sheets at construction sites  

 Sent letters to contractors with active construction sites prior to rainy season  
 

4. Outreach to Industrial Site Owners and Operators  
 

The City uses its Existing Development inspection program of industrial facilities for 
outreach purposes.   
 
Training and Outreach Activity 

 Provided information with applications for business licenses or permits;  
 

5. Outreach to Commercial Site Owners and Operators 
 

The City used a number of opportunities to provide educational material to commercial 
site owners and operators.  In addition to the activities listed below, the City will 
continue implementing its Existing Development Commercial Inspection program, 
which will provide BMPs for addressing water quality issues.   
 
Training and Outreach Activity  

 Continue Fats, Oils, and Grease restaurant inspections, in which BMP regulation 
materials are distributed on an as needed basis.  The City also distributes a FOG 
training video for new restaurants to use to eliminate fats, oil, and grease from 
sewer lines; 

 Meet with new landscaping and mobile cleaning businesses to discuss their 
operation and ways of eliminating polluted runoff. 

 
6. Outreach to Residential Community, General Public, and School Children 

 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
 

Outreach Initiatives  

 Created a Climate Protection Workgroup made of local citizen volunteers to make 
recommendations to the Environmental Committee and City Council on 
implementing the U.S.  Conference of Mayors Climate Protection Agreement 
adopted by the City Council in 2007.   

 Environmental Committee solicited public nominations for the inaugural 
Environmental Award 

0032477



 
      SECTION C-6, Public Education 
 

City of Laguna Beach  C-6-4 November 12, 2007 
 

 Installation of 825 new storm drain markers designed in community art 
competition 

 Published information about urban runoff and stormwater pollution issues on the 
City’s website www.lagunabeachcity.net 

 Trash Tips Postcard 

 Produced and mailed city-wide water quality message in Fall, Winter, Spring and 
Summer  Community Service Guides 

 Water quality message included citywide Fall Annual Report 
 

The following initiatives targeted schools:  
 
School Initiatives 

 Environmental Award to a high student senior for organizing a high school club to 
perform ocean testing.   

 Initial discussion and research into a joint project involving the City and local 
Middle School 

 
7. Outreach to Quasi-Governmental Agencies/Districts 

 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives  

 Continued cooperative relationship with the Laguna County Water District, South 
Coast Water District, South Orange County Wastewater Agency, and Emerald Bay 
Services District regarding pollution prevention enforcement.   

 
 
C-6.4  Public Participation  
 
Public participation allows the public to be directly involved with the stormwater program.  
The City has encouraged public participation at the local level by: 

 

Providing On-going Forum- The City provides an on-going public forum through its 
Environmental Committee, which is a body of community members appointed by the City 
Council to provide recommendations on environmental public policy.  The Environmental 
Committee also solicits public input for potential projects, programs, and special 
recognition of private efforts to improve the environment.   
 
Encouraging Behavior Change - Through the public education program, residents have 
been asked to make adjustments to their activities to reduce the impact to the storm drains 
and water quality.   
 
Asking for Feedback - As stated above, the public has the opportunity to provide feedback 
through the Environmental Committee.  The City Council’s public comment process also 
continues to provide opportunities for residents and businesses to ask questions and give 
comments about the storm water program.  Additionally, City newsletters and the website 

0032478



 
      SECTION C-6, Public Education 
 

City of Laguna Beach  C-6-5 November 12, 2007 
 

have included contact information for people to communicate with municipal staff.   
 
Participating in Outreach Events- During the reporting period, the City provided logistical 
support to local organizations for ocean-clean events, and staffed a table on Main Beach 
during Earth Day to distribute information and answer questions.   

 
C-6.5 Public Education Program Effectiveness Assessment  
 
In 2006-07, the City continued programs developed to increase public participation.  These 
programs included special projects, outreach events and the creation of a permanent citizen’s 
committee.  Through public participation, various segments of the community are taught how 
their activities impact the environment.  The City is reaching residents, commercial and 
industrial business operators, school children and artists.  
 
Special Projects 
The City’s previous annual report detailed the city-wide art competition to design a new storm 
drain marker.  The design of a local artist was selected.  Submittals from local students were 
also recognized by the City Council and displayed in City Hall.  During this reporting period, 
the City completed this project with the installation of the new storm drain markers.  A media 
event was held to publicize the placement of the first marker and the event was reported in 
three local newspapers.  In response, the City received requests by the public to purchase the 
storm drain markers as art pieces.  Business receipts indicate the City sold 80 of the marker 
placards to the public during the reporting period.  The project was successful in captivating 
and educating the public about storm drain inlets and their connection to the ocean.   
 
The City also continued to provide logistical support to local groups for outreach events for 
beach cleanups and Earth Day.  The City staffed an informational table at the Earth Day Festival 
on Main Beach to distribute material and answer questions from the public. 
 
Public Participation 

The City’s Environmental Committee continues to provide both a forum for public 
environmental issues, and actively soliciting public participation.  During the reporting period, 
the committee recommended an ordinance that originated from a local activist to prohibit 
restaurants from dispensing food in containers made of expanded Styrofoam.  The City Council 
approved the Environmental Committee’s recommendation, and has directed staff to draw up 
the ordinance.  A draft will go to the Council and, if adopted, the resulting ordinance will be 
included in next year’s report. 
 
The Environmental Committee also solicited participation by residents and business 
organizations in its Climate Protection Workgroup subcommittee.  The workgroup is 
performing research and developing recommendations to the City Council for implementing 
the U.S.  Mayors Conference on Climate Protection.   
 
Another Environmental Committee project was the solicitation of nominations for 
Environmental Awards.  The goal of the Award was to officially recognize local citizens, 
organizations and businesses for their efforts to improve the environment.  The committee 
considered several nominations before selecting a high school senior who organized ocean 
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water testing and a local non-profit organization which provides tidepool docents to educate 
the public about protecting tidepool habitats. 
 
The City also continued with city-wide mailings on issues concerning ocean water quality.  In 
2006-07, the City mailed out 74,000 recreation guides containing water quality ads for car 
washing, auto maintenance, and collection of Household Hazardous Waste. 
 
Schools 
The City explored potential public/private partnerships with the local schools and businesses 
to promote middle school education about watersheds and human activities.  Any activities that 
come to fruition as a result of current discussions will be covered in the next reporting period.   
 
Business Community 
The City continued public education efforts with the business community through direct 
contact with the various business associations including the Chamber of Commerce, Visitors 
Bureau and Board of Realtors.  In addition, the City provides education and outreach through 
the Existing Development Commercial Inspection program. 
 
C-6.6 Public Education Urban Runoff Management Program Modifications 
 
The City did not modify the Public Education section of the Urban Runoff Management 
Program (URMP) document during the reporting period.  The current document provides a 
comprehensive program for reaching and educating the public on the various aspects and Best 
Management Practices associated with eliminating urban runoff pollutants and improving 
water quality.   
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C-7.0 New Development and Significant Development (Urban Runoff Management 
Program Section A-7) 

 
C-7.1 Introduction  
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that all development occurs in an organized fashion 
that reflects the needs of the community, provides an assessment of the environmental issues 
associated with the proposed changes and ensures that standards set by the City are 
implemented fairly.   
 
The Third Term Permit requires the City and other Permittees to continue a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in 
development and redevelopment projects.  The City has supported the Principal Permittee in 
developing the Orange County Stormwater Program DAMP program to guide compliance with 
these requirements.   
 
The City has developed the Urban Runoff Management Program (URMP) New 
Development/Redevelopment component to comply with the Third Term Permit requirements.  
The information below details activities conducted during the reporting period to implement 
the program. 
 
C-7.2  Organization Structure  
 

Staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element is identified in the City’s URMP document.  
During the reporting period, no changes were made to the organization structure. 
 
C-7.3 General Plan/Local Coastal Plan Assessment and Amendment  
 
The City revised the General Plan/Local Coastal Plan Land Use element goals and policies, 
which drive decisions made on land use activity which could potentially impact the 
environment, in 2006.  No additional amendments were made during the reporting period.   
 
C-7.4 Environmental Review Process  
 
As described in the City’s 2003 Urban Runoff Management Program document, the City 
reviewed and amended its CEQA Initial Study Checklist to include additional water quality 
and hydrology considerations as outlined in the NPDES Permit.  The revised CEQA checklist is 
included in the City’s 2003 URMP.  No changes to the environmental review process were made 
during the reporting period. 

 
C-7.5 Development Project Review, Approval and Permitting Process  
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C-7.5.1 Conditions of Approval 

 

During the 2006 reporting period, the City revised its development project plan checklist to 
ensure the final project plans submitted include all structural BMPs listed the approved WQMP.  
No additional changes to the conditions of approval were made in the reporting period.   

C-7.5.2    Water Quality Management Plans (WQMPs)  
 
During this reporting period, the City received 10 preliminary and 11 final WQMPs from 
priority development/redevelopment projects.  There were 20 final WQMPs approved during 
the reporting period.   

 Submitted Approved 

Preliminary WQMP 10 0 

Finalized WQMP 20 20 

 

The following table shows the types of BMPs were utilized most frequently. 

 
Structural BMP                              Treatment BMP 

1. Site design and landscape 
planning (SD-10) 

2. Efficient irrigation systems 
(SD-12) 

3. Trash Enclosures (SD-32) 
 

1. Vegetative swales and Buffers 
(TC-30 and TC-31) 

2. Strom Drain Inlets (MP-52) 
3. Storm Drain Vault (MP-50) 
 
 

 

In Reviewing WQMPs, the City found that the three (3) most common deficiencies requiring 
that an applicant revise the WQMP include the following: 

                                                                     Deficiency 

1 Incorrect pollutant assessment based on land use activities. 

2 Failure to adequately reduce hardscape areas. 

3 The project and site description was inadequate.  The design plan did not have all 
structural BMPs indicated. 

 
C-7.5.3 Issuance of Building or Grading Permits 

 
Projects that will disturb more than one acre of soil are required to file a Notice of Intent (NOI) 
to the State Water Resources Control Board for coverage under the General Construction Permit 
before commencement of any construction activities.  Project applicants must comply with all of 
the grading, general permit, water quality and other conditions of approval prior to issuance of 
a Building or Grading Permit from the City. 
 

C-7.6 Water Quality Management Plan (WQMP) Preparation  
 
Priority development/redevelopment projects as defined in the Third Term Permit are required 
by the City to submit WQMPs for approval.  The City has developed and implemented a 
WQMP preparation guidance document and electronic template for applicants to use to 
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develop WQMPs.  The WQMP template and guidance documents are available for download 
on the City’s website. 

 
C-7.7 WQMP BMP Verification and Maintenance 
 
All priority development/redevelopment projects are required to include a WQMP certification 
statement and section on BMP operation and maintenance responsibilities.  The certification 
statement contains the water quality control measures the project owner must comply with.  In 
addition, all development projects are required to signed Storm Drain Certification statement as 
part of the building permit process.   
 
C-7.8 Training and Outreach  
 
City staff attended the following outside development/redevelopment training and internal 
training sessions during the reporting period:   
 

11/8/06   Attended WDR Reporting Training (1) the water resource/water quality elements 
of General Plans or Local Coastal Plans 

11/29/06   Conducted Construction Site Inspector Training (5) verifying implementation and 
proper O&M of BMPs 

12/7/06   Attended synthetic turf workshop (4) imposing conditions of approval that are 
protective of water quality and watersheds 

1/18/07   Attended confined space training (sampling) (1) the water resource/water quality 
elements of General Plans or Local Coastal Plans 

5/10/07   Conducted Construction Site Inspector Training (5) verifying implementation and 
proper O&M of BMPs 

5/17/07   Conducted Design Review Board LID Training (4) imposing conditions of approval 
that are protective of water quality and watersheds 

5/17/07   Attended SEEP project sampling training (1) the water resource/water quality 
elements of General Plans or Local Coastal Plans  

 
 
Website Documents 

The City has significantly revised its website to include information for residents, developers, 
contractors, architects and engineers.  Guidance documents and links to outside information 
sources are also included on the site.  Documents available on the site include: 
 
Resident/Homeowner 

Environmental Award 
Form.pdf 

Recognize someone's efforts to preserve, conserve, protect 
and enhance the environment in and around the City of 
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Laguna Beach. 

urbanrunoff_picture.pdf There are many ways urban runoff can be reduced in your 
neighborhood - Everyday ways to avoid pollution. 

doyouknow.pdf Do you know where the water in your storm drain goes? 
General guidance on storm drain pollutants. 

frontdoor.pdf What Storm Water & Urban Runoff Pollution (SWURP) is 
and how you can stop it - the ocean begins at your front 
door! 

homegarden.pdf Urban runoff and water pollution information and action 
for citizens and homeowners. 

oilcenter.pdf Locations of local waste oil collection centers. 

sump_pumps.htm Policy clarification regarding sump pumps for business 
and residential discharges 

pool.pdf Describes the two legal methods by which pool water may 
be discharged during maintenance. 

edgescape.htm Edgescape your yard to save water and prevent runoff. 

storm_drains.bmp Storm drains aren't sewers! This graphic explains the 
difference. 

Orange County  Orange County Watershed and Coastal Resources Division 
maintains a HUGE library of educational brochures for 
homeowner and businesses. 

Orange County NPS  Orange County Non-point Source Pollution Control 
Program 

Sewer 

PSLP Inspection 
Report.pdf 

Private Sewer Lateral Inspection Form - for property 
owners to submit to the City when a private sewer lateral 
inspection is completed. 

landscape_guidelines.pdf How to landscape around your private sewer lateral. 

sewer_rates.pdf This study evaluates alternative billing structures using 
water usage-based charges. 

PSLP.htm Complete information on the City's Private Sewer Lateral 
Program (PSLP) 

Business and Builders 

SWPPP.htm Information on Storm Water Pollution Prevention Plans 

WQMP.htm Information on Water Quality Management Plans 

WQMP Template.doc The City's WQMP template 

WQMP guidance.pdf  Use this document with the WQMP template 

Priority Development 
Projects.htm  

Definition of Priority Development Projects 
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Required BMPs.htm  Required Best Management Practices for Priority 
Development Projects 

BMP Facts.htm Regional Board fact sheet for required BMPs - very 
technical! 

cardetail.pdf Information brochure for mobile auto detailing businesses. 

restaurants.pdf Water Quality Guidelines for Exterior Restaurant Cleaning 
Operations 

LID for Municipal.pdf  Low Impact Development Information 

LID for builders.pdf Low Impact Development Information 

LID Presentation.pdf  Low Impact Development Workshop Presentation 

Non-priority BMPs.pdf  Best Management Practices for non-priority building 
projects 

erosion_notes.pdf Erosion Control Plan Notes - for all project plans 

water_quality_notes.pdf Water Quality Notes - for all project plans 

erosion_checklist.pdf Erosion Control Plan review checklist 

const_guidance.pdf Construction Runoff Guidance Manual 

BMP_training.pps BMP Effectiveness and Applicability Training Program 
(PowerPoint) 

BMP Manuals.htm  Washington State BMP Manuals - Very comprehensive, 
look at these if you need to get creative 

C-7.9     New Development/Redevelopment Effectiveness and Assessment Summary 

 
The City continues to refine the Existing Development program.  The planning department has 
undertaken the task of revising the design guideline manual for the City’s Design Review 
Board.  This manual will include sections defining techniques to address runoff utilizing low 
impact development and other site design Best Management Practices.  The draft manual was 
written during the reporting period and the final is scheduled for release in early 2008. 

C-8.0 New Development/Redevelopment Urban Runoff Management Program 
Modifications 

 
The Plan Development section of the City’s URMP document will be revisited during the next 
reporting period.  No changes were made during this reporting period. 
 
C-8.1   Regional Board Requested Urban Runoff Management Program Revisions 
There are no revisions for this reporting period. 
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C-8.0 Construction (Urban Runoff Management Program Section A-8) 
 
C-8.1   Introduction  
 

The construction program presents requirements and guidelines for pollution 
prevention methods that must be used by construction site owners, developers, 
contractors, and other responsible parties, in order to protect water quality and the 
environment from potential construction site discharges.  
 

Overall Program Management 
 
Through the submittal of an Organization chart, the City identified which Departments 
are responsible for the implementation of this stormwater program element.  The 
organizational chart is included in Construction Section of the City’s URMP document. 
There have been no changes during this reporting period. 
 
C-8.2    Inventory of Construction Sites  
 
The City of Laguna Beach has developed an inventory of all its construction projects 
within its jurisdiction regardless of size.  These are construction projects for which a 
building permit has been issued.  A summary of the inventory is provided below. 
 
Inventory – All Construction Projects

Construction Site 
Category 

Total Number of 
Construction Sites 

Private Projects 102 

Public Projects 2 

Total for all Categories 104 

 
Watershed Inventory – All Construction Projects  

Construction 
Site Category 

Total 
Number 
of Sites in 
Aliso 
Creek 
Watershed  

Total 
Number of 
Sites in 
Dana Point 
Coastal 
Streams 
Watershed 

Total 
Number of 
Sites in 
Laguna 
Coastal 
Streams 
Watershed  

Private Projects 0 18 84 

Public Projects 0 0 2 

 
C-8.3 Prioritization of Construction Sites  

 
The City of Laguna Beach has evaluated its construction project inventory and 
completed a watershed-based prioritization of the sites.  The City has 100 medium 
priority and 4 high priority construction sites.   
 

0032488



 
SECTION C-8, Construction  
 

City of Laguna Beach C-8-2 November, 2007 
 

Construction Site Prioritization Summary 
Construction Site Prioritizations Total Number of Sites 

Mandatory high priority sites 4 

- Sites subject to General Construction 
Permit 

0 

-  Section 313 Title III Sara 0 

- Tributary to 303(d) water body where site          
generates the pollutant (sediment) 

0 

- Sites within, directly adjacent to or 
discharging directly to an ESA  

9 

Number of high priority facilities 4 

Number of medium and Low priority 
facilities 

100 

Total Number of Facilities 104 

 
Construction Site Prioritization Watershed Summary  
 
 
Construction Site 
Prioritizations 
 

Total Number 
of Sites in 
Aliso Creek 
Watershed  

Total Number 
of Sites in 
Dana Point 
Coastal 
Streams 
Watershed 

Total Number of Sites 
in Laguna Coastal 
Streams Watershed  

Number of high 
priority facilities 

0 0 4 

Number of medium 

and Low priority 
facilities 

0 18 82 

Total Number of Sites 0 18 86 

 
C-8.4    Pollution Prevention BMPs for Construction Projects  
 
Pollution Prevention BMPs have been developed and included as a part of the 
Construction program.  The BMPs include a description of construction sites that may 
discharge pollutants and provides Pollution Prevention measures that should be 
implemented to address potential pollutants.   
 
The City developed and implements an erosion and sediment control plan review 
checklist, to ensure adequate plans are submitted to the City for review and approval.  
The checklist includes a description on the proper BMPs that may be used for steep 
hillside construction.    
 
Construction projects that will disturb more than 20 cubic yards of soil are required to 
submit an erosion and sediment control plan for City approval and obtain a grading 
permit if necessary. The City provides the construction runoff guidance manual and the 
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erosion and sediment control plan checklist to all projects that are required to submit an 
erosion and sediment control plan. An approved plan is needed before the City will 
issue a building permit. 
 
The City also uses its building sandblasting permit issuance guideline to address 
potential runoff pollution from this activity. The guidelines include a description of 
methods to contain, control and recover runoff.  To obtain a permit, applicants must 
now submit a project runoff control plan. 
 
C-8.5    Documentation Requirements  

 
Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 

Requirements  

 
During the current reporting period the City of Laguna Beach inspected the 104 priority 
construction sites. Four of these were High Priority sites located within the Laguna 
Coastal Streams watershed. Two of the High Priority projects are city projects inspected 
at least twice weekly.  The inspections included site visits and inspections to ensure 
BMPs were implemented and proper erosion and sediment control measures were in 
place.  
 
Each of the high priority and medium priority construction sites was inspected at the 
frequency shown below in the table.  
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 

MEDIUM and LOW Twice during the season As needed 

*Or, monthly for any site that the County certifies in a written statement to the 
SDRWQCB all of the following (certified statements may be submitted to the San 
Diego Regional Board at any time for one or more sites): 
i. City has record of construction site’s Waste Discharge Identification Number 

(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 

ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 
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iii. City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and  
iv. City finds that the SWPPP is being properly implemented on site. 

 
The number of non-compliant sites identified during these inspections is presented 
below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Enforcement 
 
The City of Laguna Beach’s Building Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s adopted Water Quality Control and 
Grading, Filling and Excavating ordinances. The enforcement mechanisms available are 
summarized in this section and detailed in the City’s URMP.  
 

Water pollution enforcement may be handled administratively or, in more serious 
instances, be prepared for prosecution.   As provided for in the Enforcement Consistency 
Guide, when selecting enforcement options, the City’s Authorized Inspectors ensure 
that violations of a similar nature receive the appropriate similar type of enforcement 
remedy.  More severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that were taken by the City during the reporting period.  A 
total of 50 enforcement actions were taken, of which nine resulted in fines. 
Watershed Summary

Watershed 

Administrative Remedies 
Criminal 
Remedies 

Verbal 
Warning and 
Educational 
Information 

Notice of 
Noncompliance 

Administrative 
Citations and 
Fines 

 
Red 
Tags 

Misdemeanor 
and 
Infraction 

Aliso Creek 0 0 0 0 0 

Dana Point 
Coastal 
Streams 

8 3 4 0 0 

Laguna 
Coastal 
Streams 

26 4 5 0 0 

Total 34 7 9 0 0 
 

C-8.7    Training and Outreach  

Training 
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The City conducted in-house training on erosion and sediment control measures.  City 
staff did not attend any County Principal Permittee sponsored training workshops.   
 
Outreach 
 

The building counter staff provided water quality BMP handouts to construction project 
applicants. Handouts and pamphlets are also made available at an information station 
by the by the building counter and City website. 
 
Prior to the wet season, the City distributes notices to contractors and property owners 
requesting they have adequate measures in place to control runoff prior to the start of 
the rainy season.   
 
City staff also makes available the “Construction Runoff Guidance Manual” at the 
building counter for projects that require an erosion and sediment control plans and 
applicable small construction projects.   

C-8.8     Construction Effectiveness and Assessment Summary 

 
The 2006-07 construction inventory and prioritization update shows a total of 104 
priority construction sites, a decrease of nine from the previous reporting period.  There 
are four high priority sites, and 100 are medium/low priority. Ninety-six percent of the 
priority construction sites are located within the Laguna Coastal Stream Watershed. 
 
The City implements an Erosion and Sediment Control Plan checklist to ensure adequate 
Plans are submitted for review and approval.  The checklist includes a section on steep 
hillside construction. In addition, the City revised its building sandblasting permit 
issuance guideline to address potential runoff pollution from this activity. 
 
The City sends out notices to contractors and property owners requesting they 
implement adequate runoff control measures prior to the start of the rainy season.  The 
City’s threshold requirement for a Grading Permit and Erosion and Sediment Control 
plan was revised for projects that will disturb more than 20 cubic yards of soil.  

C-8.9 Construction Program Urban Runoff Management Program Modifications 

There are no plans to modify the Construction section of the City’s URMP document at 
this time. 
 
C-9.0 Regional Board Requested Urban Runoff Management Program Revisions 
 
There were no revisions requested during the reporting period.  
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C-9.0 Existing Development (Urban Runoff Management Program Section A-9) 
 
C-9.1 Introduction  
The existing development component contains four source control programs:  

 
Industrial Program – Programs implemented by the City to address water quality issues 
sourced to industrial businesses.  The program consists of site prioritization, inspection, BMP 
implementation and effectiveness assessment. 

 
Commercial Program - Programs implemented by the City to address water quality issues 
sourced to commercial businesses.  The program consists of site prioritization, inspection, BMP 
implementation and effectiveness assessment. 

 
Residential – Programs implemented by the City to address water quality issues associated with 
residential areas and the effectiveness of the programs. 

 
Common Interest Areas/Homeowners Associations – Programs implemented by the City to 
address water quality issues associated with the operation and maintenance of common interest 
areas and the effectiveness of the programs. 
 
C-9.2  Industrial Program  
 
C-9.2.1    Organization Chart 
 
No changes were made to the Organizational chart during the reporting period, 
 

C-9.2.2    Inventory  
 
The City updated in business license database during the reporting period.  The updated 
business license data and the completion of industrial inspection during the reported period 
resulted in the removal of 43 industrial businesses that were part of the original 2002 inventory.  
These businesses were removed from the inventory because they either moved or closed or they 
were inspected and found to have no potential to pollute.  The City continued to update and 
revise its inventory.  Summaries of the industrial inventory are provided below.   

 
Jurisdictional Summary 

Number of Industrial  
Facilities 

Number of Industrial 
Facilities Without General 
Industrial Permits 

Number of Industrial Facilities With 
General Industrial Permits 

18 0 0 

 
Watershed Summary  

Number of industrial 
Facilities 

Number of Industrial 
Facilities in Laguna 
Coastal Streams  

Number of 
Industrial Facilities 
in Aliso Creek  

Number of 
industrial Facilities 
in Dana Point 
Coastal Streams  
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18 18 0 0 
 
 
 
Industrial Watershed Summary  
 
C-9.2.3    Prioritization 
 
Industrial Prioritization Summary 
Industrial Facility Prioritizations Total Number of Facilities 

Mandatory high priority facilities 0 

- Facilities subject to General Industrial Permit 0 

-  Section 313 Title III Sara 0 

- Tributary to 303(d) water body where site generates the 
pollutant 

0 

- Facilities within, directly adjacent to or discharging directly to 
an ESA 

4 

Number of high priority facilities 0 

Number of medium priority facilities 18 

Number of low priority facilities 0 

Total Number of Facilities 18 

 
 
Industry Prioritization Watershed Summary  
Industrial Facility Prioritizations Total Number of 

Facilities 
Laguna Coastal 
Streams 
Watershed  

Total Number of 
Facilities Aliso 
Creek 
Watershed  

Total Number 
of Facilities 
Dana Point 
Coastal 
Streams 
Watershed 

Number of high priority facilities 0 0 0 

Number of medium priority facilities 17 0 0 

Number of low priority facilities 0 0 0 

Total Number of facilities 18 0 0 
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C-9.2.4    Monitoring    
 
There are currently no high priority industrial facilities or monitoring activities to report.  No 
facilities in the City are in the State General Industrial permit program. 
 

Number of Industrial Facilities Number of Facilities that Conducted 
Quality Monitoring During the Reporting 
Period 

18 medium priority 0 

 
C-9.2.5    Pollution Prevention BMPs 
 
The City has BMP fact sheets for common industrial activities that may discharge pollutants to 
provide focus on the Pollution Prevention measures that the facility should implement.  These 
BMP fact sheets are made available to industrial facilities through the inspection program.  The 
City allows for an alternative BMP to be implemented to achieve the pollution prevention 
objective.   
 
C-9.2.6    Inspections 
 
The City completed inspections of all known industrial sites through the cycle of the 2002-07 
permit.  The large majority of the inspections were completed in the first few years of the permit 
order.  The City performed the two remaining facilities during this reporting period.   
 Jurisdictional Summary 

Number of Facilities Number of Facilities Inspected During the Reporting Period 

 High Medium Low 

 1 1 0 

 
 Watershed Summary 

Watershed 
 

Number of Facilities Out of 
Compliance 

Number of Re-Inspection 
Due to Non-Compliance 

Laguna Coastal Streams 0 0 

Aliso Creek 0 0 

Dana Point Coastal Streams 0 0 

 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections, the City of Laguna Beach inspector determined the 
level of BMP implementation and also assessed the effectiveness of the implemented BMPs.  For 
each of the facility's areas of activity, the inspector observed whether BMPs were in place and 
effective.  The inspector encountered situations where BMPs were in place but were not 
effectively applied.  The inspector used professional judgment to decide how much time to 
allow the owner/operator to correct the problem.  The one industrial site requiring inspection 
this reporting period was found to have minor potential to pollute, and was fully implementing 
all necessary BMPs, as reflected in the table below. 
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 Watershed Summary 

Watershed # Facilities with 
BMPs Fully 
implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With No 
BMPs 

Laguna Coastal 
Streams 

1 1 0 

Dana Point Coastal 
Streams 

0 0 0 

 
The City authorized inspector has required the implementation of BMPs during water quality 
response and inspection activities.  Please see section C-10 of this report for response activities. 
 
C-9.2.8    Enforcement   
 
The City’s Industrial/Commercial and authorized inspectors undertake enforcement activities 
according to the City’s adopted 2003 DAMP Water Quality Control ordinance and the 
countywide accompanying Enforcement Consistency Guide.  The enforcement mechanisms 
available are summarized in this section and detailed in the City’s URMP. 
 
Enforcement may be handled administratively or, in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement actions.  More severe enforcement options may be 
selected when a violator has either a history of noncompliance, has failed to take good faith 
actions to eliminate continuing violations, or to meet a previously imposed compliance 
schedule.  As stated in C-9.2.6 Inspections, there were two industrial inspections conducted for 
this reporting period, and thus no violations recorded. 
 

 

Watershed 

Administrative Remedies Criminal 
Remedies 

Educational 
Letters 

Notice of 
Noncompliance 

Administrative 
Compliance 
Orders 

Cease & 
Desist 
Orders 

Misdemeanor 
and 
Infraction 

Laguna 
Coastal 
Streams 

0 0 0 0 0 

Aliso Creek 0 0 0 0 0 

Dana Point 
Coastal 
Streams 

0 0 0 0 0 

 
 
 
 
C-9.2.9    Reporting  
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There were no non-compliant industrial facilities posing a threat to human health or the 
environment requiring reporting.   
 
C-9.2.10    Training 
 
The Authorized Inspector was trained in previous reporting periods.   
 
C-9.3 Commercial Program  

 
C-9.3.1    Organization Chart 
 
Through the submittal of an organization chart, the City identified which Department(s) was 
responsible for the implementation of this stormwater program element.   
 
During the reporting period, no changes were made to the Organization chart.   
 
C-9.3.2    Inventory  
 

The City updated its business license database and Existing Development Commercial 
Inspection inventory data during the reporting period.  Update of data base and completion of 
the commercial inspections resulted in the removal of 91 commercial businesses that were part 
of the 2002 inventory.  In some cases, the businesses had either moved or closed.  In other cases, 
inspections revealed the businesses had no significant potential to pollute.  The commercial 
inventory is provided below.   
 
Inventory and Watershed Summary 
Commercial 
Site/Source 

Total Number 
of Sites by 
Laguna Coastal 
Streams 
Watershed 

Total Number 
of Sites by  
Aliso Creek 
Watershed 

Total Number 
of Sites by Dana 
Point Coastal 
Streams 
Watershed   

Total 
Number 
 of Sites 

Automobile 
mechanical 
repair, 
maintenance, 
fueling, 
cleaning, & 
painting  

26 0 0 26 

Airplane 
mechanical 
repair, 
maintenance, 
fueling, or 
cleaning 

0 0 0 0 

Boat mechanical 
repair, 
maintenance, 

0 0 0 0 

0032498



SECTION C-9, Existing Development   

City of Laguna Beach C-9-6 November, 2007 
  

fueling, or 
cleaning 

Equipment 
repair, 
maintenance, 
fueling, or 
cleaning 

9 0 0 9 

Mobile 
automobile or 
other vehicle 
washing 

3 0 0 3 

Automobile (or 
other vehicle) 
parking lots and 
storage facilities 

8 0 0 8 

Retail or 
wholesale 
fueling 

4 0 1 5 

Pest control 
services 

0 0 0 0 

Eating or 
drinking 
establishments 

157 2 7 166 

Mobile carpet, 
drape or 
furniture 
cleaning 

6 0 0 6 

Cement mixing 
or cutting 

3 0 0 3 

Masonry 3 0 0 3 

Painting and 
coating 

1 0 0 1 

Botanical or 
zoological 
gardens and 
exhibits 

0 0 0 0 

Nurseries and 
greenhouses 

2 0 0 2 

Landscaping 2 0 0 2 

Golf courses, 
parks and other 
recreational 
areas/facilities 

0 1 0 1 

Cemeteries 
(Mortuary) 

1 0 0 1 
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Pool and 
fountain 
cleaning 

0 0 0 0 

Marinas 0 0 0 0 

Port-a-Potty 
servicing 

0 0 0 0 

Other sites 
determined to 
be significant 
contributors 

0 0 0 0 

Total for all 
categories  

225 3 8 236 

Sites  adjacent 
to ASBS or ESA 
locations 

94 3 3 100 

Sites tributary 
to 303(d) water 
body where the 
pollutant is 
generated  

24 2 3 29 

 
C-9.3.3    Prioritizations 
 
The City of Laguna Beach has prioritized the commercial facilities.  A summary of the facilities 
by watershed is provided below.   
 
Prioritization and Watershed Summary 

Commercial 
Facility 
Prioritizations 

Total Number of 
Facilities by  
Laguna Coastal 
Streams 
Watershed  

Total Number of 
Facilities by 
Aliso Creek 
Watershed  

Total Number 
of Facilities by 
Dana Point 
Coastal 
Stream 
Watershed 

Total 
Number of 
Facilities 

Number of high 
priority facilities 

212 3 8 223 

Number of 
medium priority  
facilities 

1 0 0 1 

Number of low 

priority  facilities 
7 0 0 7 

Total Number of 
facilities 

220 3 8 231 

 
C-9.3.4   BMP Fact Sheets 
 
The City has a set of BMPs for common commercial activities that may discharge pollutants, 
and provide a focus on the pollution prevention measures that the facility should implement.   
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For activities that may discharge bacteria, additional controls are identified in the BMP table 
and must be implemented for the protection of the Pacific Ocean, which is currently 303(d) 
listed as impaired for bacteria. 
 
The City uses the California Stormwater Quality Association BMP municipal handbook.  The 
City allows for an alternative BMP to be implemented to achieve the pollution prevention 
objective.  During the reporting period, no changes were made to the BMP fact sheets.   
 
C-9.3.5    Inspections 
 
All high priority commercial sites/sources for the City of Laguna Beach are inspected a 
minimum of once during the permit cycle.  The inspection focus during this reporting period 
was on contractors operating equipment repair, masonry, painting, landscaping, and plumbing 
businesses.  The inspection program was particularly instructive on how these local 
construction and repair businesses operate in town.  As a result of the inspections, the City 
learned that many contractors use their homes as business addresses, but actually store 
materials at the job site or rent a garage at another location.  Others store their equipment at 
another business site, creating an intensification of use.  These arrangements created the need 
for inspectors to work closely with the City’s Zoning Department to determine whether site-
sharing for storage purposes was legal under zoning laws.  Some of these arrangements are 
currently under review, and may require the business owner to seek a Conditional Use Permit 
or Storm Water Management Plan.  The inspections revealed that most contractor facilities were 
well-maintained with little risk of pollution.  The City will keep others on the inventory, 
however, because of their proximity to the Laguna Canyon storm channel.   
 
The City continued its inspection of restaurants for compliance with the Fats, Oils, and Grease 
Ordinance.  These inspections are performed for maintenance of grease control mechanismsand 
grease storage and removal Best Management Practices.  In 2006-07 180 grease control 
inspections were conducted by the contracted inspector.  In addition to the City’s grease 
inspections, the Orange County Health Care Agency conducted inspections of eating 
establishments on behalf of the City.  One noteworthy inspection resulted from the Dry 
Weather Monitoring Program, which detected the presence of surfactants in an ocean outfall.  A 
video inspection of a nearby storm drain revealed an illicit connection from an adjacent 
restaurant patio drain.  The inspection and detection resulted in the connection being closed off.   
 

Commercial Site/Source Number of Sites/Sources 
Inspected 

Total 
Number 
 Since 
 Permit 
Adoption 

% Completed at Time 
of this Report for 
Current Permit Cycle  

 
 
High 

 
 
 
Medium 

 
 
 
Low 

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning 

22   13 100% 

Equipment Repair, 
maintenance, fueling, or 
cleaning 

16 0 0 16 100% 
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Mobile Auto Washing 6 0 0 0 100% 

Pest Control 2 0 0 2 100% 

Eating Establishment 1 0 0 0 100% 

Cement Mixing 6 0 0 6 100% 

Masonry 4 0 0 4 100% 

Painting & Coating 1 0 0 4 100% 

Landscaping 4 2 0 4 100% 

Nurseries & Gardens 2 0 0 3 100% 

Golf Courses 1 0 0 1 100% 

Cemeteries 1 0 0 1 100% 

Pool & fountain cleaning 2 0 0 0 100% 

Veterinary Services 3 0 0 3 100% 

 
 

The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.   
 

Number of Facilities Out of Compliance Number of Re-Inspections Due to Non-
Compliance 

5 5 
 
 

C-9.3.6    BMP Implementation 
 
As stated above, contractors were the focus of inspection efforts, and in almost all cases were 
maintaining their storage facilities.  Only one contractor required a substantial outdoor cleanup 
and organizing effort referenced below.     
 
 
Watershed Summary 

 
Watershed 

# Facilities with 
BMPs Fully 

Implemented 

# Facilities with BMPs 
Partially Implemented 

# Facilities With 
No BMPs 

Aliso Creek 2 0  

Dana Point Coastal 
Streams 

4 0 0 

Laguna Coastal Streams 33 4 1 

 
 
C-9.3.7    Enforcement  
 
The City of Laguna’s Industrial/Commercial and Authorized Inspectors undertake enforcement 
activities according to the City’s adopted Water Quality Ordinance and the countywide 
accompanying Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s URMP. 
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Water pollution enforcement may be handled administratively or in more serious instances, by 
criminal prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Authorized Inspectors ensure that violations of a similar nature 
are subjected to similar types of enforcement remedies.   
 
More severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good-faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
None of the commercial facilities inspected during the reporting period were found to in 
violation of the City’s Water Quality ordinance for discharging runoff to the storm drain 
system.   
 
   
 
 Watershed Summary 

 
 
Watershed 

Administrative Remedies Criminal 
Remedies 

Educational 
Letters 

Notice of 
Noncompliance 

Administrative 
Compliance 
Orders 

Cease & 
Desist 
Orders 

Misdemeanor 
and 
Infraction  

Aliso 
Creek 

0 0 0 0 0 

Dana Point 
Coastal 
Streams 

0 0 0 0 0 

Laguna 
Coastal 
Stream 

0 0 0 1 0 

 
 
C-9.3.8    Reporting 
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken.  There were no situations rising to the level of 
requiring a report to the Regional Board. 
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Reporting Summary 

Watershed Number of Reports 
Made to the Board 

Laguna Canyon 0 

Aliso Creek 0 

Dana Point Coastal Streams 0 

  

 
C-9.3.9    Training and Outreach 
 
Training 
 
The City’s principal Existing Development Inspector did not participate in trainings during the 
reporting period. 
 
Outreach 
The City employed a variety of outreach methods for communicating with the public.  In 2005-
06, the City utilized a community art competition to design the new storm drain marker.  In 
2006-07, the City completed the program by attaching the new storm drain markers to 825 
storm drain inlets.  The City also used direct mail outreach in the form of ocean pollution ads in 
the City’s quarterly recreation guide.  The ads provided information about landscape watering, 
car washing, pet maintenance and household hazardous waste.  The City posts Best 
Management Practice information for businesses on its webpage.  Finally, the City’s 
Environmental Committee created a standing citizen’s workgroup to research and make 
recommendations to the City Council on energy and sustainability in Laguna Beach. 
 
Public Education/Outreach Summary  
 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number 
Distributed 

Distribution Method(s) and 
Location(s)  

Recreational mailers including 
water quality ad (Summer, Fall & 
Winter) 

74,000 Postal Mailing 

Total number of outreach 
materials distributed during the 
current reporting year 

74,000 Postal Mailing 
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Website 
The City devotes a section of its website to water quality.  Many documents related to general 
urban runoff issues, which are also applicable to commercial or industrial facilities are 
downloadable from the site.  Documents include: Urban Runoff Illustrated; FAQ’s: Storm Water 
Urban Runoff; Water Discharges: Allowable & Illegal; and, Hazardous Waste Disposal.  In 
addition, the City posts related links to Orange County urban runoff Best Management 
Practices for existing development.   
 
C-9.4  Residential Program  
 
C-9.4.1    Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) was 
responsible for the implementation of this stormwater program element.  During the reporting 
period, no changes were made to the Organization chart. 
 
C-9.4.2    Inventory  
 
The City of Laguna Beach developed a watershed-based inventory and map of residential land 
use areas within its jurisdiction.  The map is included in the City’s URMP section A-1 and is 
identified as the Environmentally Sensitive Area (ESA) Map.  The residential inventory is 
updated as the City’s land use map is changed.  The City will provide an update of the ESA 
map to the Regional Board when it is completed.   
 
A summary of the City’s current residential inventory is provided in the table below.   

 

 
C-9.4.3 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential 
activities that may discharge pollutants and provide a focus on the Pollution Prevention 

Watershed 
 

Total 
Residential 
Land Use Area  
(Sq.  miles) 

Total Residential Land Use 
Area  
Adjacent or Discharging 
Directly to an ESA 
(Sq.  miles) 
 

 
 
Tributary to 303(d) 
Listed Watershed 

Laguna Canyon 7 
7 
 

7 

Aliso Creek 1 
1 
 

1 

Dana Point Coastal 
Stream 

2 
2 
 

2 

Total 10 10 10 
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measures that the facility should implement.  The activity-based Residential fact sheets that 
were developed are fact sheets R1-R8 and are included as an attachment to the City’s URMP.  
During the reporting period, no changes were made to the BMP Fact Sheets. 
 
C-9.4.4    Enhanced Implementation 
 
The City views all residential areas as high priority because they discharge to an ESA, and as 
such, all residential areas are approached with equal priority for education, prevention, and 
enforcement.  The City continues its storm drain diversion program to capture both residential 
and commercial nuisance flows during the dry weather.  The City is also began work on 
redesigning Heisler Park to drain away from the Areas of Special Biological Significance to a 
diversion unit, which will also capture residential runoff.  The table below summarizes the 
activities that were accomplished during the current reporting year.   
 
For activities that may discharge bacteria, additional controls are identified in the BMP table.   

Summary of additional BMPs Implemented in Residential Areas  

Residential Activity of 
Concern 

Identified BMP 
Status of BMP   
Implementation  

Storm drain runoff to ocean Seventeen structural diversions units 
built along  Laguna coastline to divert 
nuisance flows to sanitary line 

17 on line; three 
additional units 
contemplated 
over next 10-
years 

Dog pet waste Contracted service to remove dog waste 
from neighborhood park.  Installed dog 
waste disposal stations at parks and 
beach areas. 

Ongoing service 

Household hazardous 
materials in storm drains 

Contracted service to provide free pickup 
of residential household hazardous waste  

Ongoing service 

New resort hosing to storm 
drain 

Required installation and maintenance of 
diversion unit  

Ongoing 

 

C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in/or 
assigned to residential areas and on complaints received from residents through the water 
pollution problem reporting hotline.   
 
The City of Laguna Beach tracks water pollution complaints under the ID/IC program and 
provides a summary of the number of complaints received and the source area associated with 
the complaint (e.g.  commercial business, resident, etc.) as a part of the ID/IC PEA report.   The 
City responded to 62 pollution complaints/incidents and response activities were associated 
with residential areas during the current reporting year.  The majority of the residential 
complaints were from Home and Garden Care activities, including residential construction.   
 
 
 Watershed Summary 
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Watershed 
Auto Repair  
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

Aliso Creek 0 0 0 8 0 0 0 

Dana Point 
Coastal 
Stream 

0 0 0 1 0 0 0 

Laguna 
Coastal 
Streams 

1 5 0 45 2 0 0 

 
 
 C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City issued 15 Courtesy Citation and 25 
Administrative fines for prohibited discharges in residential areas.  These fines were issued 
primarily for landscaping and construction discharges.  Additionally, the City issues door 
hangers for minor discharges or exempted discharges involving excessive runoff at residences.  
Door hangers are generally used for excessive runoff from irrigation or car washing.  During the 
reporting year, the City issued 14 door hangers to residences in the Laguna Canyon Watershed 
and six in the Dana Point Coastal Stream Watershed. 
 
 Residential Watershed Summary 

Watershed 

Administrative Remedies 
Criminal 
Remedies 

Door 
Hangers 

Education 
Letters 

Courtesy 
Citations 

Administrative 
Fines 

Cease 
& 
Desist 
Orders 

Misdemeanor, 
Infraction 

Laguna 
Coastal 
Streams 

14 0 15 25 0 0 

Aliso 
Creek 

0 0 0 0 0 0 

Dana Point 
Coastal 
Stream 

6 0 2 0 0 0 

 
C-9.4.7    Outreach and Training 
 
Outreach 
 
The City continued its Private Sewer Lateral Program during the reporting period.  As City 
crews inspect and clean the main sewer lines in the streets, the cameras are turned to view 
private laterals connecting to the main.  If potential problems with roots or other blockages are 
noted in laterals, crews document the affected address for later notification.  Property owners 
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are notified by mail and educational information is provided to them.  In June 2007, sixty-six 
homeowners were notified of potential problems with their private sewer laterals through the 
City’s Private Sewer Lateral Program. 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
This outreach has included efforts such as mailings, development and distribution of brochures, 
fact sheets, posting information on the City’s webpage etc.    
 
A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary –  

Category Number 
of 
Mailings 

Public Service 
Announcements 
(PSAs) 

Utility Bill 
Inserts 

Automotive Repair and 
Maintenance 

18,500 0 0 

Automotive Washing 37,000 0 0 

Automotive Parking 0 0 0 

Home and Garden Care  0 0 

Disposal of Pet Wastes 0 0 0 

Disposal of Green 
Wastes 

0 0 0 

Household Hazardous 
Waste 

37,000 0 0 

Solid Waste Recycling 0 0 0 

Water Conservation 18,500 0 0 
Total 110,000 0 0 

 
 
Website 
The City devotes a section of its website to water quality.  Documents related to residential 
runoff issues are posted on the website for download.  The items include: Urban Runoff 
Illustrated; FAQ’s:  Storm Water Urban Runoff; Water Discharges: Allowable & Illegal; and, 
Hazardous Waste Disposal.  The City posts related links to Orange County urban runoff Best 
Management Practices as well.   
 
C-9.5 CIA/HOA Program  
 
C-9.5.1    Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) is 
responsible for the implementation of this stormwater program element.  During this reporting 
period, no changes were made to the Organization Chart. 
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C-9.5.2    Inventory  
 
The City of has developed a watershed-based inventory and/or map of CIA/HOA areas within 
its jurisdiction.  The CIA/HOA inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  No changes have been 
made to the Inventory. 
 
A summary of the City of current CIA/HOA inventory is provided in the table below.   
 

 
 
C-9.5.3.  BMP Fact Sheets 
 
BMP fact sheets are distributed as a part of the Existing Development program.  The fact sheets 
include a list of specific BMPs for high threat CIA/HOA activities that may discharge pollutants 
and provide a focus on the Pollution Prevention measures that the facility should implement.  
The activity-based fact sheets are included as an attachment to the City’s URMP.  The City 
allows for an alternative BMP to be implemented to achieve the pollution prevention objective.  
During the reporting period, no changes were made to the BMP fact sheets.   
 
C-9.5.4 Enhanced Implementation 
 
The City did not require additional BMP Implementation from CIA/HOAs during this 
reporting period. 
 
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City of are summarized in the industrial 
summary section above (C-9.4.1) and detailed in the City’s URMP.  There was no enforcement 
actions brought against CIA/HOAs during this reporting period. 
 
C-9.5.6    Outreach and Training 
 
Outreach 
 

Watershed 
 

Number of 
CIA/HOA 

Total Residential Land Use Area  
Adjacent or Discharging Directly to 
an ESA 
(Sq.  miles) 

Laguna Coastal Streams 12  

Aliso Creek 2  

Dana Point Coastal Streams 2  

   
Total 16  
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In addition to developing its own educational material, the City worked with the County on 
developing educational outreach material targeted towards residents and CIA/HOAs.  
Outreach efforts included quarterly recreational guides with residential water quality messages 
mailed city-wide and the posting of water quality information on the City’s webpage.    
 
A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary  
Category 
 

Number 
of 
Mailings 

Public Service Announcements 
(PSAs) 

Utility Bill 
Inserts 

Automotive Repair and 
Maintenance 

18,500 0 0 

Automotive Washing 37,000 0 0 

Automotive Parking 0 0 0 

Home and Garden Care 0 0 0 

Disposal of Pet Wastes 0 0 0 

Disposal of Green Wastes 0 0 0 

Household Hazardous 
Waste 

37,000 0 0 

Water Conservation 18,5000 0 0 

Total 100,000 0 0 

 
Website 
The City website is linked with the Orange County stormwater website and provides 
information on Best Management Practices for industrial sites. 
 
Training 
The City’s Existing Development Inspector did not attend training this reporting period.   
 
C-9.6   Existing Development Activities Effectiveness and Assessment Summary  

 
The Existing Development Inspection program was successful in creating a process for 
determining the type of activities occurring in the city and their potential to pollute.  The 
existing development inventory provided an important profile of the town’s activities and 
facilities.  The inspection program sustained the ocean water quality dialog between the City 
and the community.  The inspections also provided a valuable outreach opportunity for 
educating the public on source control programs and sent the message that the City would be 
watching and taking action on water quality issues where necessary.  Another benefit of the 
program was the discovery that many businesses included in the initial inventory, derived from 
the City’s business license database, had either closed or moved away.  This information 
enabled the city to clean up its license database. 
 
The City initially concentrated on industrial inspections because the town’s light–
manufacturing industrial zone is located in Laguna Canyon next to a flood control channel 
tributary to the Pacific Ocean.  The City has no heavy manufacturing or chemical processing 
industries.  Inspections revealed that the most common deficiencies were simple site 
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maintenance involving sweeping or outdoor storage of raw material.  In no case was there 
evidence of an industrial facility discharging to the storm drain system.  The City adopted a 
very conservative approach in creating the initial, industrial inventory by including several 
businesses that in retrospect did not represent a real potential to pollute.  This was borne out by 
the inspections, and these businesses were subsequently removed from the inventory.  The City 
has retained 18 of the initial 73 industrial businesses on its permanent inventory, which will 
continue to be inspected as part of the on-going program.   
 
The City has subsequently concentrated on High Priority commercial businesses including 
automobile repair stations, gas stations, commercial parking lots and dry cleaners.  Like the 
industrial inspections, these commercial inspections are a method of gathering more 
information about the community and its activities, as well as educating the business owners.  
Also like the industrial inspections, the most common issue found in the commercial 
inspections was simply applied maintenance procedures.  However, there were a few 
commercial inspections which revealed significant problems requiring immediate attention.  In 
one case, a car rental facility was found washing cars that drained to the storm channel.  The 
business was eventually fined $500.  In another case, a restaurant was found to have a patio 
drain plumbed unseen into a City storm drain box, and was compelled to close off the 
connection.  In the final year of the permit, the City concentrated on equipment repair 
contractors, including painters, masonry and plumbers.  The program revealed that contractors 
make special arrangements with existing business facilities to either rent, lease or trade out 
services for storage space.  These storage arrangements have opened up future questions about 
zoning legalities and requirements for Conditional Use Permits.   
  
Residential inspection took the form of windshield surveys by staff as time permitted.  Sectors 
of the neighborhoods were patrolled on a rotating basis.  The Police Department dedicated part-
time staff to patrol neighborhoods for water quality activities.  The most common residential 
issue is over-watering and landscaping.  Construction is also an issue, as most construction or 
remodels occur in residential neighborhoods.  Enforcement actions in residential areas may be 
generated by Water Quality staff or the Police Department. 
  
In conclusion, the City’s Existing Development Inspection Program has been successful at 
providing the community with a more detailed understanding of the local conditions in its 
various watersheds.  The program has enabled the City to learn about its local businesses and 
residential neighborhoods, and develop a sense of potential water quality threats.  The program 
has also provided the businesses and residents the opportunity to ask questions and better 
understand their connection to ocean water quality.  The City has been particularly encouraged 
by the growing number of local businesses that are using runoff recovery systems.  It is the 
City’s belief that continual inspections, public education and enforcements will bring about the 
source control objectives envisioned by the Regional Board.   
 
 
C-9.7  Existing Development Urban Runoff Management Program Modifications 

 
The City made no modifications during the reporting period.   
   
C-9.8   Regional Board Requested Urban Runoff Management Program Revisions 
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There were no revisions requested by the Board for the 2006-07 reporting period.   
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C-10.0 Illegal Discharges/Illicit Connections (Urban Runoff Management Program Section 
A-10) 

C-10.1    Introduction  

Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s Urban Runoff Management Program (URMP) includes 
a comprehensive program for detecting, responding to, investigating and eliminating these 
types of discharges/connections in an efficient and timely manner.   In order to ensure that the 
program is effective, the City instituted documentation procedures for water pollution 
complaint and spill response activities.   

C-10.2   Illegal Discharges  

 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Departments are 
responsible for the implementation of the ID/IC stormwater program element.  This 
organizational chart is included in the City’s Urban Runoff Management Program (URMP) 
document.  During the reporting period no changes were made to the organizational chart. 
 
C-10.2.2 Authorized Inspector Designations   
The City’s adopted Water Quality Control Ordinance identifies the duties of the Authorized 
Inspectors, designated by the City Manager, and those persons under their supervision who are 
assigned to investigate and take actions pursuant to the Ordinance. 
 
Below is a list of the City’s Authorized inspectors and the relevant contact information.   

Name David Shissler 

Title Director of Water Quality 

Department Water Quality 

E-mail Address dshissler@lagunabeachcity.net 

Phone Number (949) 497-0378 

 

Name Steve May 

Title Director of Public Works/City Engineer 

Department Public Works 

E-mail Address smay@lagunabeachcity.net 

Phone Number (949) 497-0351 

 

Name Michael Phillips 

Title Environmental Specialist 

Department Water Quality 

E-mail Address mphillips@lagunabeachcity.net 

Phone Number (949) 497-0390 

 

Name Will Holoman 
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Title Senior Water Quality Analyst 

Department Water Quality 

E-mail Address wholoman@lagunabeachcity.net 

Phone Number (949) 497-0781 

 

Name Mark Trestik 

Title Associate Civil Engineer 

Department Public Works 

E-mail Address mtrestik@lagunabeachcity.net 

Phone Number (949) 497-0300 

 

Name Joe Trujillo 

Title Senior Code Enforcement Officer 

Department Comm.  Development/ Zoning Division  

E-mail jtrujillo@lagunabeachcity.net  

Phone Number 497-0301 

 
In addition to the designated City authorized inspectors listed above, the City has a Water 
Quality Ordinance Implementation Agreement with the Orange County Flood Control District 
to assist with some of the authorized Inspector and Spill Responder duties.  The agreement 
allows the County’s authorized inspectors to respond to and follow up on after-hours 
complaints and incidents within the City. 
 
C-10.2.3    Detection of Illegal Discharges and Illicit Connections 
 
The City has programs to proactively facilitate the detection of current and/or potential sources 
of illegal discharges and illicit connections including the following: 
 

 Municipal Activities (Section A-5) – Field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during operation and 
maintenance activities.  These include building inspections, drainage facility 
maintenance and sewer utility replacement projects.   

 
 Public Education (Section A-6) – Various inspectors assist with distribution of public 

education materials that provide phone numbers and encourage the reporting of spills. 
 
 Construction Activities (Section A-8) - Assists with identification of illegal discharges 

and connections through building inspections. 
 

 Existing Development Programs (Section A-9) – Assists with the identification of illegal 
discharges from industrial, commercial and residential areas.  Illegal connection and 
illicit discharges may be identified during the existing facility inspection program. 

 
 Water Quality Monitoring Program (Section A-11) – Assists with identification of 

potential illegal discharges through the collection of water quality data.   
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C-10.2.4    Water Pollution Complaint Hotline 
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 

 During Business Hours 497-0378  
 After Business Hours  497-0301 or (949) 497-0301 
 

The City advertises these numbers on the city website (www.lagunabeachcity.net ) as well as on 
all water quality education materials, including citywide mailings, brochures, and inserts.  In 
addition to the established City phone numbers, the City advertises the countywide 24 hour 
bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education 
materials and coordinates with the County when complaints are received. 
 
A summary of the sources of the water pollution hotline complaints received by the City during 
the reporting period is provided below. 
 
  Jurisdictional Summary 

Source of Water Pollution  

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

15  
0 

Other Agencies (County, 
Regional Boards) 

8  
0 

Water Pollution Hotline 35 0 

Public (calls, e-mail) 29 0 

Total Number of Reports 87 0 

 
 
C-10.2.5     Spill Response Procedures 
 
The City’s authorized inspectors follow specific spill response procedures included in the City’s 
Urban Runoff Management Plan (URMP) document in Section A-10.  These procedures include 
response, investigation, enforcement notification, clean-up, reporting and documentation.   
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Laguna Beach’s ID/IC Program, the authorized inspectors receive 
notifications and respond to water pollution complaints and incidents.   
 
The number of reported water quality calls to the hotline increased by four calls this reporting 
period.  The City will continue encouraging the public and City field employee to report any 
suspected prohibited discharges or illicit connections.                                             
 
Reporting Summary 
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In order to avoid duplication of reporting figures, only one category was used per incident (e.g. 
if a complaint was received by City staff but referred to the County of Orange for inspection 
and follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
 
 Notification – An incident that is reported to the City that does not require any follow up 

such as an investigation or an enforcement letter.  This would include any incidents where 
the material did not enter the storm drain system and was in the process of being cleaned 
up.   

 Complaint - A minor incident that is reported to the City that requires an investigation as 
soon as possible.  This would include complaints where the discharge is alleged to have 
already occurred but is not posing an immediate threat to human health or the environment.  
Examples of this may include: oil that has leaked from a vehicle parked on the street and 
soaked up into the asphalt or a past discharge from a residence or facility. 

 
 Response Request – An incident that is reported to the City that requires an immediate 

investigation/response due to the threatened release/impact to human health or the 
environment. 

 
 Referral to another agency – The City referred the complaint to another agency such as an   

Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 

 
  Jurisdictional Summary 

Type of Incident Number of Incidents Reported 

Notification  2 

Complaint 28 

Response Request 57 

Referral to OCFCD or other agency   0 
Total Number of Reported Incidents  87 

 
 Watershed Summary  

Watershed 
Number of Each Type of Incident Reported 

Notification Complaint Response Request Referral 

Laguna Canyon Coastal 
Streams 

1  23 50 0 

Aliso Creek 1 0 0 0 

Dana Point Coastal 
Stream 

0 5 7 0 

     
 2  28 57 0 

 
The Laguna Coastal Streams Watershed is the largest in the city with the largest population, 
and continues to have the highest number of reports.   
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Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
 
 
General Categories Materials Involved in Water Pollution Complaints/Incidents 

Inorganic Paint Petroleum 
Products 

Sewage Misc. Unidentified 

Acids Scrapings Auto Fluids Gray 
Water 

Animal 
Waste/Remains 

Liquid 

Bases Residues Degreasers Odor Soap/Detergent Solid 
Chemicals Latex Gasoline  Chemicals Residue 
Metals Oil Based Diesel  Dirt/Silt/Mud Did Not 

Observe 
Process 
Wastewater 

Mixtures Hydraulic Fluid  Dye  

 Wastewater Crude Oil  Ethylene Glycol  
  Jet Fuel  Fire Suppression 

Runoff 
 

  Odor  Food Waste  
  Sheen  Grease  
  Other  Green Waste  
    Odor  
    Pool Water  
    Trash Debris  
    Groundwater  

 
During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary 
Type of Materials Number of Complaints/Incidents  

Inorganic 8 

Paint 2 

Petroleum 5 

Discharge Exceptions 0 

Pathogens and Coliforms (Sewage) 5 

Miscellaneous 67                     

Total Number of Incidents 87 

 
The most common pollutant material listed above is sediment.  Sediment is associated with a 
variety of activities, including landscaping, irrigation and construction, included in the 
"Miscellaneous" column.  The City has actively targeted contractors, gardeners, landscape 
maintenance companies and residents whose activities are most associated with activities that 

0032518



SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

City of Laguna Beach C-10-6 November, 2007 
   

create sediment discharges for education.  The City will continue its public education efforts 
with the various segments of town to remind those involved to use care when working with 
sediment sources and will use enforcement as a tool for gaining compliance.  Not all water 
quality calls are founded violations, but all are investigated nonetheless.   
 
 Watershed Summary  

Watershed 

Type of Material Involved 

Inorganic Paint Petroleum 
Product 

Sewage Misc. Unidentified 

Laguna Canyon Coastal 
Streams 

6 2 3 5 55 3 

Aliso Creek 0 0 0 0 1 0 

Dana Point Coastal 
Stream 

2 0 2 0 8 0 

Total Number of 
Incidents 

8 2 5 5 64 3 

 
C-10.2.7    Enforcement Summary  
 
The City’s authorized inspectors undertake enforcement activities according to the adopted 
Water Quality Control Ordinance and the countywide accompanying Enforcement Consistency 
Guide (DAMP Section 4.0).   
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s authorized inspectors ensure that violations of a 
similar nature receive the appropriate type of enforcement remedy.  More severe enforcement 
options may be selected when a violator has either a history of noncompliance, has failed to 
take good faith actions to eliminate continuing violations or to meet a previously imposed 
compliance schedule. 
 
The City continues to place a strong emphasis on enforcement as an important component of its 
overall water quality program.  During the reporting period city inspectors initiated 130 
enforcement actions resulting in 45 administrative fines.  Inspectors also issued verbal warnings 
and door hangers in an effort to educate businesses and citizens about their potential to pollute.   
 
Jurisdictional Summary 

Type of Enforcement Total  

Administrative Enforcement  

 Educational Letters  0 

 Door Hangers (Non-Violations) 20 

 Verbal Warnings 27 
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 Administrative Courtesy Citations 38 

 Administrative Fines 45 

 Cease and Desist Order  0 

Criminal Enforcement  

 Misdemeanor  0                                                

 Infraction  0 

 Issuance of Citation  0 

Total 130 

 
 
Watershed Summary 

Watershed 

Administrative Remedies 
Criminal 
Remedies 

Educational 
Letters 

Verbal 
Warnings 

Administrative 
Courtesy 

Citations 

Administrative 
Fines 

Door 
Hangers 

Misdemeanor, 
Infraction, 

Citation 

Laguna 
Coastal 
Stream  

0 24 31 43 14 0 

Aliso Creek 0 0 0 0  0  0 

Dana Point 
Coastal 
Stream 

0 3 7 2 6 0 

Total 0 27 38 45  20 0 

 
C-10.2.8    Case Summary  

 
There were no legal cases or criminal prosecution involving water quality violations brought by 
the City during the reporting period. 

C-10.3    Illicit Connections  

 
The City, in cooperation with the County of Orange’s Dry Weather Monitoring crew, identified 
one illicit connection during the reporting year.  County monitoring staff alerted the City to 
detected surfactant runoff from a beach outfall.  Unable to find a visible source, City staff 
utilized a camera in the storm drain and discovered an unapproved connection from a local 
restaurant patio.  The surfactant runoff was the result of washing off the patio.  The restaurant 
manager reported ignorance of the connection.  The connection was immediately plugged by 
the City. 
 
C-10.4    Source Investigations  
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See above 
 
C-10.5  Training and Outreach 

 
Since inspectors are in the public eye when conducting investigations and enforcement actions, 
education and training authorized inspectors is important to the successful implementation of 
the program. 
 
C-10.5.1    Training 
 
The City Authorized Inspectors did not participate in training this reporting period.  It is 
planned for the new staff to attend training sessions during 2007-08.   
 
Permittee Sponsored Training - Jurisdictional Summary  

Department 
Department 
Subcategory 

Training Module 
 

Training 
Dates 

Number of 
Attendees 

County of Orange Sponsored Training Attended by City Personnel 

     

    

 
0 

 
 
C-10.5.2     Outreach 
As a part of the response activities, the Authorized inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on sight during 
an inspection or with a follow-up letter after an inspection has been completed. 
 

The City continued its extensive outreach program, including the distribution of water quality 
literature to illegal dischargers.  Public education and outreach will continue to be the most 
important factor in changing behavior and eliminating activities that produce polluted urban 
runoff. 
 
Outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes.  Materials that specifically address these issues include:  
 Water Quality for  Business BMP Brochure 
 Bilingual BMP Brochure 
 Door Hangers-left at homes and businesses where excessive runoff is observed is observed 
 Industrial and Commercial Best Management Practices 
 City Water Quality Website 
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A summary of the City’s outreach efforts is presented below: 
Jurisdictional Summary 

Outreach Material Description Number Distributed 

Door Hangers 20 

Verbal Warnings 27 

Bilingual and Other BMPs 15 

Water Quality for Business BMPs 27 

Total Number Distributed  89 

 
 
C-10.6    ID/IC Effectiveness and Assessment 
The expectation in the final year of the 2002 permit would be to see a downward trend of 
enforcement actions as the public becomes better educated about the water quality ordinances.  
The expected decline has occurred.  The peak of enforcement contacts occurred in 2003-04, 
when staff had 244 public contacts for water runoff issues.  This was the first full year of 
enforcement implementation and public education efforts.  Since then, direct public contacts 
have trended down.  This final year of the permit saw 130 public contacts.  During the five-year 
permit cycle, the City paid particular attention to the enforcement numbers coming from its 
smaller residential watersheds.  The concern was that these watersheds were not receiving 
sufficient patrolling time.  However, the statistics from those smaller watersheds remained 
relatively constant, even with additional patrolling, indicating static conditions.  Staff will 
continue its public education efforts in these watersheds, but generally concludes the greatest 
area of concern remains the Laguna Coastal Waterstreams watershed.  This watershed is the 
largest, with the highest concentration of residential, commercial, and industrial activity.  It is 
anticipated that continued public education will portend greater sensitivity to source control 
and protecting storm drain systems.  The City will continue to monitor its enforcement activities 
to identify trends in the data. 
 

C-10.7     ID/IC URMP) Modifications 

There are no ID/IC URMP modifications for this reporting period.   
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C-11.0 WATER QUALITY MONITORING (Urban Runoff Management Program Section 
A-11) 

C-11.1 Introduction   

The City participates in the Orange County Stormwater monitoring program.  The countywide 
monitoring program is supported by funds shared proportionally by each of the Co-permittees.  
The monitoring program was developed and is being implemented to comply with the Third 
Term Permit.   

The receiving water monitoring program consists of two components: wet weather monitoring 
and dry weather monitoring.  For each component, receiving waters and storm drain runoff is 
tested to determine the physical, chemical, biological and toxicity characteristics.  The results 
are assessed to identify trends in water quality, impacts on aquatic resources, pollutants of 
concern, to develop short and long-term management measures and to reduce pollutants to the 
maximum extent practicable.   
 
The County of Orange, Orange County Health Care Agency and the South Orange County 
Wastewater Authority conduct ocean water and storm drain sampling as part of the Assembly 
Bill (AB) 411 ocean monitoring program.  The monitoring program was initiated in 1999 as a 
cooperative effort between the County and the City.  The City’s primary pollutant of concern is 
bacteria due to potential public health impacts and also because the coastline of Laguna Beach is 
303(d) listed as impaired for bacteria.   

The County of Orange submits comprehensive monitoring program results and analysis with 
the County of Orange Stormwater Program Annual Unified Report.   

 
NPDES Receiving Water and Wet Weather Monitoring Program 

Urban Stream Bioassessment  

 

Using three indicators (bioassessment, chemistry, fresh water toxicity), urban stream 
bioassessment describes impacts on stream communities and the relationship of any impacts to 
runoff, based on comparisons with reference locations on a year-to-year time frame.  Samples 
are collected twice annually, in June and October, to coincide with the end and start of the rainy 
season. 
 

 Laguna Canyon Creek at the U-haul self-storage 
 Aliso Creek at Country Club Dr. 

 
 
Mass Emissions Monitoring 
 
Using measurements of chemical components, bacterial indicators and toxicity, the program 
measures loads over time to compare past and present constituent levels.  Samples are collected 
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on three storm events per year.  A goal is to capture the first storm event each year.  Laguna 
Beach has one sampling location for this program: 
 

 Laguna Canyon Channel at Woodland Dr. 
 

Coastal Storm Drain Outfall  
 
Monitoring is conducted at high-priority drain outfalls using bacterial indicators (fecal, total 
and enterococcus) to track compliance with regulatory standards and impacts to the ocean near 
the storm drain outlet locations.  Monitoring is conducted in cooperation with the County of 
Orange Health Care Agency AB 411 ocean water monitoring program.  Monitoring for this 
program is conducted at the following sites:   
 

 Emerald Bay 
 Heisler Park 
 Main Beach 
 Victoria Beach 
 Cleo Street  
 Bluebird Canyon 

 Pearl Street 
 Dumond Drive 
 Blue Lagoon 
 Aliso Creek 
 West Street 

 
 
Coastal Receiving Waters  
 
A suite of physical, chemical, biological indicators is used to quantify the impacts of urban 
runoff and stormwater on the coastal marine environment.  Monitoring of the storm drains and 
coastal waters is conducted twice per year in the summer and winter season.  The coastal areas 
monitored have been identified by the Orange County Stormwater Program as critical aquatic 
resources.  Sites in Laguna Beach include: 
 

 Heisler Park Ecological Reserve- Heisler Park at Diver’s Cove, Cliff Drive/Heisler Park 
south end, Main Beach and South Main Beach 

 Aliso Creek mouth 
 

NPDES Dry Weather Monitoring Program 

 

Samples are collected to characterize urban runoff from the MS4 system with respect to water 
quality constituents.  When monitoring results are above established program standards, 
follow-up source identification and elimination is required.  Monitoring sites in Laguna Beach 
include:  
 

 West Street 
 Laguna Canyon Creek at the U-Haul Self Storage 
 Gaviota Street 

 
 
Ocean Water Monitoring Program (Assembly Bill  411) 
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Within the City of Laguna Beach’s jurisdiction, ocean locations are tested on a weekly basis.  
The testing locations are in “high ocean use” areas.  One monitoring location is located within 
the private Emerald Bay community.  In addition, it is important to note that the County of 
Orange owns and operates selected beach areas within the City jurisdiction, mainly in south 
Laguna Beach.  When a sample result exceeds AB 411 standards the City or County will post the 
beach area with warning signs. 
 
Ocean water monitoring samples are tested for three indicator bacteria: total coliform, fecal 
coliform and enterococci.  Below are the testing locations in Laguna Beach: 
 

 Hotel Laguna  
 Aliso Beach – North 
 Aliso Beach – Middle 
 Aliso Beach - South  
 Treasure Island Pier 
 Treasure Island Sign 
 Victoria Beach 

 Camel Point 
 Table Rock 
 Blue Lagoon 
 1000 Steps Beach 
 Laguna Lido Apartments 
 Three Arch Bay 
 Bluebird Canyon 

C-11.2    Water Quality Monitoring Effectiveness and Assessment Summary 

 
NPDES Monitoring Programs 

 
The County, as the Principal Permittee, submits a comprehensive evaluation of the monitoring 
program results to the Regional Board as part Orange County Stormwater Program annual 
report.  Laguna Beach received little rainfall during the reporting period.  This lack of rainfall 
contributed to excellent water quality readings from all of the monitoring programs.  The City 
installed five nuisance water diversion units in early 2007.  These units have positive impacts on 
ocean water bacteria levels as evidenced in the monitoring results. 
 
Urban Stream Bioassessment 
 
The State Water Resources Control Board has added 1.6 miles of Laguna Creek to the 303(d) list 
of impaired water bodies for sediment toxicity.  The toxicity originates from an unknown 
source.  A TMDL is scheduled for completion in 2017.  Continued monitoring is planned to 
establish the source and extent of the sediment toxicity in the creekbed. 
 
Long-Term Mass Loading 
 
The Laguna Canyon Channel at the Woodland Dive sample location is a concerete lined flood 
control channel.  The flood control channel starts approximately one and one-half miles 
upstream of the sample location.  The channel downstream of the sampling location is diverted 
to a sewer line in all conditions except storm events.  No change in the sampling regime took 
place at this location during the reporting period.    
 
Coastal Storm Drain Outfalls 
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The City’s monitored storm drain outlets showed low levels of bacteria throughout the 
monitoring period.  The levels are normally higher in the winter than the summer months, but, 
due to low rainfall amounts during the reporting period, low bacteria levels typically associated 
with dry weather persisted through the wet season.  
 
Four storm drain outlets on the beach were permanently diverted during dry weather this year.  
The ocean water bacteria levels reflected the success of the diversions by staying at low levels 
throughout the year. 
 
The data also shows that the Aliso Creek mouth sample location is one of the worst performing 
in the City.  The Aliso Creek issues are believed to be from upstream sources since the City 
contributes little urbanized runoff to the creek.  The ocean water bacteria levels at Aliso Beach 
benefitted from the dry weather since the creek was contained by a sand berm for a significant 
portion of the reporting year. 
 
Coastal Receiving Waters 
 
Three of the four coastal drains that discharge to the Heisler Park Ecological Reserve were 
permanently diverted during the reporting period.  This helped keep the bacteria and toxicity 
levels in the Reserve low this year.   
 
The City, in partnership with the City of Newport Beach, worked on the Central Coastal Orange 
County ASBS Management Plan during the reporting period.  The project will assess the three 
Orange County ASBS watershed areas to identify the most effective management measures to 
help protect the marine environment.  The second project is a City Proposition 50 
Implementation grant project to complete improvements to the adjacent Heisler Park, which 
include storm drain system, landscape areas, public restrooms and bluff stabilization.  The City 
was in the process of completing the park Master Plan.   
 
Dry Weather Random and Target Monitoring  
 
The City’s random location at Cleo Street has a diversion system.  The data has been evaluated 
and control charts developed to assess water quality.  The control charts indicate that runoff at 
this location is below the upper tolerance interval for most constituents tested for.  None of the 
control charts indicate significant pollutant concentrations that require immediate source 
identification and elimination activities.  In fact, the results are lower relative to most of the 
other monitoring locations outside the City.   
 
The City’s targeted location is located on Cliff Drive/Heisler Park south end within the Heisler 
Park Ecological Reserve drainage area.  None of the control charts indicate significant pollutant 
concentrations that require immediate source identification and elimination activities. 
 
 
Ocean Water Monitoring Program 
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In 1998, the State Water Resources Control Board (State Board) determined that 14 locations 
along the City’s coastline were above applicable ocean bacteria water quality standards.  The 
State Board took action and placed these locations on the State impaired waters list.  To 
determine if progress has been made toward achieving bacteria water quality standards, the 
City completed a comprehensive data evaluation for 14 ocean monitoring locations collected 
over the last six years (1999 to 2004) by the Orange County Health Care Agency.  In most cases, 
this represents about 2,000 ocean bacteria test results for each location.   
 
The results of the evaluation demonstrated that 12 out of the City’s 14 coastline locations should 
be removed from the State impaired waters list.  The two that do not meet the removal criteria 
are near the mouth of Aliso Creek.  The City has been working with the Regional and State 
Boards for consideration of the report results as part of the San Diego Region beaches and 
creeks bacteria TMDL project and 2005 State 303(d) impaired waters list update.  The San Diego 
Board, in comments made to the State Board in 2006, supported de-listing the 12 locations for 
dry weather conditions.  However, the State Board was unable to prepare the necessary review 
documents in time for completion of the 2006 section 303(d) list, and therefore will delay de-
listing until the next listing cycle. 
 

C-11.3   Water Quality Monitoring Urban Runoff Management Program Modifications 

 

The City’s URMP will be modified as described above to address monitoing program results, 
capital and grant projects.   
 
C-11.4   Regional Board Requested Urban Runoff Management Program Revisions 
 
The Regional Board requested no further changes during the reporting period. 
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C-12.0 WATERSHED MANAGEMENT (Urban Runoff Management Program Section A-
12) 

C-12.1 Introduction   

 
The City of Laguna Beach is located within three watersheds in the San Diego Region: the 
Laguna Coastal Streams, Dana Point Coastal Streams and Aliso Creek.  These watersheds are 
identified in the NPDES permit.  Descriptions of the watersheds within the City’s jurisdiction 
may be found in the watershed section of the City’s the Urban Runoff Management Program 
(URMP) document.  In order to comply with the NPDES permit, all watershed permittees are 
required to develop Watershed Urban Runoff Management Plans (WURMPs).  The WURMPs 
provide a useful characterization of each watershed and provide the basis to collaboratively 
identify and address water quality problems.   
 
The Aliso Creek WURMP was developed by the watershed permittees with the goal of 
incorporating the requirements of the March 2001 Regional Board bacteria directive, including 
the monitoring program, into the WURMPs.  The City and other permittee have been working 
with the Regional Board to make this change.   
 
As part of the WURMP effort, the City has been participating with other Aliso Creek watershed 
permittees to address sources of bacteria in the watershed.  This effort was initiated in 2001 in 
response to the San Diego Regional Board March 2001 Directive.  Currently, Aliso Creek 
watershed effectiveness and assessment information is described in the Aliso Creek quarterly 
reports submitted to the San Diego Regional Board the County of Orange as the Principal 
Permittee.   
 
C-12.2    Watershed Effectiveness and Assessment Summary 
 
The City participated in meetings for each of the three watersheds.  The purpose of the 
watershed meetings is to foster collaboration between watershed cities and the County on 
issues specific to the watershed in question.  Collaboration includes evaluation of testing data, 
identification of priority issues affecting the watershed and development of action plans to 
address the issues.  The meetings also offer a forum for sharing information, ideas, successes 
and failures in the region. 
 
During the reporting period, the watershed group shared the following information: 
 

 Public participation programs for watershed issues 
 TMDL requirement implementation plans 
 Successful techniques used to address nuisance runoff 
 Identification of new treatment technologies 
 Results of watershed and storm drain runoff studies 
 Data collection and analysis 
 Political issues 
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The WURMP progress is reported by the County or Orange, as the principal Permittee, in the 
unified WURMP annual report.  The City chairs the Laguna Coastal Streams watershed group.   

C-12.3   Watershed Chapter Urban Runoff Management Program Modifications 

No modifications were made to the WURMP Program by the City during the reporting period.   
 
C-12.4    Regional Board Requested Urban Runoff Management Program Revisions 

 
The requested changes to the WURMPs will be reported through the County as part of the 
unified WURMP report submitted to the Regional Board.   
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City of Laguna Hills’ Signed Certified Statement 
 

 
 

 
 
 
I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted.  Based on my inquiry 
of the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
 
 
 
_________________________________________________ 
Kenneth H. Rosenfield, P.E. 
Director of Public Services 
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City of Laguna Hills’ Executive Summary 
 

EXECUTIVE SUMMARY 
 
 
OVERVIEW OF THE PROGRAM EFFECTIVENESS ASSESSMENT & THE 
ORANGE COUNTY STORMWATER PROGRAM 
 
This document was prepared by the City of Laguna Hills to meet the requirements of the 
Third Term NPDES Permits that was issued by the San Diego and Santa Ana Regional 
Water Quality Control Boards to the County of Orange, the Orange County Flood 
Control District (OCFCD) and the incorporated cities of Orange County (collectively 
referred to as Permittees).   
 
The MS4 Permits that were issued by the Boards are: 
 
San Diego Regional Board 
Order No.  NPDES No.  Date Adopted 
R9-2002-0001  CAS0108740   February 13, 2002 
 
Santa Ana Regional Board 
Order No.  NPDES No.  Date Adopted 
R8-2002-0010  CAS618030  January 18, 2002 
 
The Permittees in the San Diego Regional Water Quality Control Board jurisdiction 
include the County of Orange, the Orange County Flood Control District and the eleven 
(11) incorporated cities of Aliso Viejo, Dana Point, Laguna Beach, Laguna Hills, Laguna 
Niguel, Laguna Woods, Lake Forest, Mission Viejo, Rancho Santa Margarita, San 
Clemente and San Juan Capistrano. 
 
The Permittees in the Santa Ana Regional Water Quality Control Board jurisdiction 
include the County of Orange, the Orange County Flood Control District and the twenty-
six (26) incorporated cities of Anaheim, Brea, Buena Park, Costa Mesa, Cypress, 
Fountain Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, Laguna Hills, 
Laguna Woods, La Habra, La Palma, Lake Forest, Los Alamitos, Newport Beach, 
Orange, Placentia, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and 
Yorba Linda. 
 
The Cities of Lake Forest, Laguna Woods, and Laguna Hills are located within both 
Regional Board areas. 
 
The MS4 Permits require a Program Effectiveness Assessment (Appendix C of the 2003 
DAMP) to be submitted annually to the Regional Boards that describes the specific 
activities the Permittees have undertaken on an annual basis to comply with the MS4 
Permit requirements.  The PEA also allows the Permittees an opportunity to update its 
Local Implementation Plans to better fully explain new developments in its storm water 
quality programs.  Further discussion regarding the objectives of the PEA are in the 
Introduction, Section C-1. 
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City of Laguna Hills’ Executive Summary 
 

 
The City of Laguna Hills has developed a PEA that provides a written account of the 
activities that the City has undertaken and the City is undertaking to meet the 
requirements of the Third Term Permit and make an improvement in urban water quality.  
In developing this PEA, the City has utilized its Local Implementation Plan as the 
foundation for its assessment, and as a result, the PEA contains numerous references to it. 
 
The PEA is part of the 2003 DAMP, the County-wide Storm Water Program document 
that contains model program guidance that was developed through a collaborative effort 
among all the Permittees, including the City, as well as interested agencies, organizations 
and the public. 
 
The 2003 DAMP consists of the following appendices: 

• Appendix A - The Local Implementation Plans developed by the Permittees  
• Appendix B – Education, Training and Outreach Component 
• Appendix C – Program Effectiveness Assessment Component 
• Appendix D – Watershed Components 

 
The PEA consists of eleven (11) distinct program elements (based upon the first eleven 
sections of the City’s LIP) that provide summaries of City efforts in those program 
elements. 
 
CITY OF LAGUNA HILLS’ ACCOMPLISHMENTS 
 
In summary, during the reporting year, the City accomplished the following efforts to 
improve water quality citywide and was on the forefront of water quality improvement 
efforts by: 
 
1. City Staff continued implementation of the Local Implementation Plan citywide; 
2. Distributed BMP Fact Sheets covering a variety of commercial, industrial, 

construction, residential, and HOA/CIA activities and has posted them on the 
City’s website www.ci.laguna-hills.ca.us; 

3. Distributed an Equestrian-Related Water Quality Best Management Practices 
document around the City.  This document is widely used by the Cities of 
Newport Beach, Laguna Hills, San Juan Capistrano, Encinitas, Orange, Laguna 
Woods, and the Counties of Orange and San Diego.   

4. Independently spent over $500,000 on NPDES Storm Water Programs and 
Activities for a 6.6 square mile area above and beyond the contributions to the 
County Storm Water Program.   

5. Continued working on the “Sulphur Solution” water quality project with the City 
of Laguna Niguel.   

6. Completed the ‘Greenback’ Landscape Renewal Program by issuing the final 
rebates to homeowners. Within Laguna Hills, a total of 14 homes were approved 
to participate in the program.  A total amount of $16,832.27 was paid to these 
participants.  Projects ranged from replacing turf to artificial turf, to low water 
usage ground cover, to updating irrigation systems. The goal of the project was to 
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City of Laguna Hills’ Executive Summary 
 

reduce front yard urban runoff.   The maximum rebate per applicant was 
$2000.00. 

7. Completed the phase 1 of the “Control” portion of the Sulphur Solution Project by 
installing catch basin screens or “debris gates.” throughout the City.   

9. Identified Water Quality Ordinance violations and followed up on these violations 
by identifying the responsible persons resulting in issuance of Administrative 
Enforcements of the Ordinance; 

10. Attended almost all of the training sessions offered by the County; 
11. Removed approximately 122 tons of debris from the City’s MS4 system during 

this past fiscal year. 
12. Encouraged Public Participation in two of the Watershed cleanup events in this 

reporting period, in which, over 5500lbs of trash was retrieved from creeks, trails, 
and other areas.  

13. Continued the City’s public education program by distributing water quality 
brochures, posters, fact sheets, letters, updating water quality information on the 
City website, hanging oil recycling banners from poles on arterials, and much 
more. 

 
 
The Santa Ana Regional Water Quality Control board (SARWQCB) performed a NPDES 
program evaluation of the City of Laguna Hills in September 2006.  The purpose of the 
program evaluation was to determine compliance with the NPDES permit.  The audit was 
beneficial for the City in determining its deficiencies, and also recognizing some of the 
positive attributes of the stormwater program.  City Staff has addressed all of the 
comments as follows: 
 
City Staff completes and keeps track of Environmental Performance Reports (EPR) for 
all of its owned facilities. 
 
City Staff holds NPDES coordination in-house meetings quarterly.  Various topics 
ranging from inspections, street sweeping, pesticide/ fertilizer management, enforcement, 
stormwater updates, etc. are discussed.  City Procedures in accordance with its Water 
Quality Ordinance are also discussed.  City Staff involved in the Stormwater program 
have been trained, and are aware of the procedures.  Moreover, the City’s Authorized 
Inspectors and other Stormwater staff have attended numerous trainings, seminars and 
workshops issued by the County of Orange as well as others Organizations.  City Staff 
will continue to attend all trainings as well as workshops offered by the County of 
Orange. 
 
Prior to the rainy season, on an annual basis, the County of Orange inspects and cleans 
each catch basin located in the City of Laguna Hills.  The County keeps a detailed record 
of each catch basin cleaned.  City Staff will request the County to submit detailed catch 
basin cleaning reports for its records.  
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The City of Laguna Hills has judged that it has an effective Storm Water Quality 
Program based upon the results of the Program Effectiveness Assessment to date.  Future 
improvement is possible in any program; therefore, the modifications to the program that 
are proposed within the PEA will make improvements to the program.  Further, as 
science determines the effectiveness of particular BMPs, adjustments to the BMPs will be 
made under the “maximum extent practicable” approach. 
 
City Staff has dedicated over 4,000 hours this past reporting year toward making the 
Storm Water Program successful.  Clearly, Staff’s efforts are already making an impact 
on the public’s awareness of water quality issues and on the water quality in our creeks, 
beaches, and the Pacific Ocean. 
  
On behalf of the City of Laguna Hills and the City of Laguna Hills Storm Water Quality 
Program Staff, it is our pleasure to present this report to the Santa Ana and San Diego 
Regional Water Quality Control Boards, and the public at-large. 
 
Questions or comments regarding this PEA or the City’s NPDES Storm Water Quality 
Program can be directed to me at (949) 707-2657.   
 
Sincerely, 

 
__________________________________________________ 
Humza Javed 
Assistant Civil Engineer / NPDES Program Coordinator 
City of Laguna Hills 
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Laguna Hills City Storm Water Quality Program Staff 
 
Administration  
Bruce E. Channing  City Manager 
Don White   Assistant City Manager 
Kenneth H. Rosenfield Public Services Director / NPDES Program Manager 
Vern Jones   Community Development Director 
Gregory Simonian  City Attorney 
  
Staff  
Humza Javed   Assistant Civil Engineer / NPDES Program Coordinator 
Vince Cardona  Public Works Supervisor 
Jan Frainie   Parks Supervisor 
Beverly Gracia  Code Enforcement 
Bob Hufnagle   Water Quality Inspector / Senior Building Inspector 
Genny Devries  Building Counter Tech 
Julie Molloy   Associate Planner 
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Acronyms 
 

ACRONYMS 
 
303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC California Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
F&G California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 
HOA Homeowner’s Association 
HWI Hazardous Waste Inspector 
IC Incident Commander 
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ID/IC Illegal Discharge/Illicit Connection 
IPM Integrated Pest Management 
IRWD Irvine Ranch Water District 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NC Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC County of Orange 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCSD Orange County Sanitation District 
OES Office of Emergency Services 
PDSD Planning & Development Services Department 
PFRD Public Facilities & Resources Department 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWC Public Works Crew 
PWD Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
RWQCB Regional Water Quality Control Board 
SA Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD San Diego 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR Spill Responder 
SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
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TAC Technical Advisory Committee 
TMDL Total Maximum Daily Load 
UCI  University of California, Irvine 
UHWM Uniform Hazardous Waste Manifest 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
WURMP  Watershed Urban Runoff Management Plan 
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SECTION C-1, Introduction   
 
 

Orange County Stormwater Program C-1 November 15, 2007 
 

C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) in 
order to better report to the Regional Boards the implementation and performance the Permittees’ 
stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or LIP 
may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
 
C-1.2 Background (LIP Section A-1.0) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act (CWA), 
established the National Pollutant Discharge Elimination System (NPDES) permitting program.  As 
a result of court decisions and the overriding need to clarify the stormwater permitting requirements, 
the CWA required the Environmental Protection Agency (EPA) to issue regulations to be effective 
by 1983 that included stormwater runoff from rainfall.  Congress passed a Clean Water Act 
Amendment in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES 
Program.  EPA issued subsequent regulations on November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of Orange 
County (all three collectively referred to as Permittees) have obtained, renewed and complied with 
the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional Water 
Quality Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards):      
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Orange County Stormwater Program C-2 November 15, 2007 
  

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 
8000180   

July 1990 90-38 CA 
0108740  

July 1990

Second  
(1996-
2002) 

96-31 CAS618030 March 
1996 

96-03 CAS010874
0  

August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030  January 
2002 

R9-2002-
0001 

CAS010874
0  

February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-based 
water quality planning processes to complement existing jurisdictional and countywide processes.  
The program update also addressed the necessary reconciliation of two Permits which, for the first 
time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to include 
model programs and templates for Local Implementation Plans (LIP) (also termed Jurisdictional 
Urban Runoff Management Programs (JURMP) in the San Diego Regional Board Third Term 
Permit), which will assist the Permittees in implementing the program within their individual 
jurisdiction as well as recognize the differences between the two sets of permit requirements.   
 
This annual progress report covers the period from July 1, 2006 to June 30, 2007 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the Third 
Term Permit.  
 
For simplicity, all the public education material distribution for all of the program components is 
added as Attachment A to Section C-6.  All of the City Staff trainings are added as an attachment to 
this Section, Attachment A Section C-1. 
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 CITY STAFF TRAININGS  
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The City of Laguna Hills 
City Staff Training 

July 1st 2006 – June 30th 2007 
 

Department Department 
Subcategory 

Training Module 
 Training Dates Number of 

Attendees 

Training Conducted by County Attended by City Personnel 
Public Services Public Services/ 

Engineering 
SARWQCB 
Construction Site 
Inspection Training 

October 4, 2006 1 

Public Services Public Services/ 
Engineering 

SDRWQCB 
Construction Site 
Inspection Training  

October 23, 2006 1 

Community 
Development 
Department 

Planning / Code 
Enforcement 

New and Re-
development Project 
Planning and Design 

October 25, 2006 1 

Public Services  
 

Parks and Recreation Integrated Pest 
Management 
Workshop 101 

June 21, 2007 1 
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Training Conducted by Other Organizations Attended by City Personnel 

 
Department Organization Training Module Training Date Number of 

Attendees 
Public Services Contech Stormwater 

Solutions Inc. 
Stormwater Best 
Management 
Practices (BMP’s) 
Seminar 

August 16, 2006 1 
 
 
 
 

 
 
 

Training Conducted by City for City Personnel  
 
Laguna Hills City Staff associated directly with the water quality program consists of a total of 
seven (7) staff members.  There are three staff members who inspect construction-related 
projects: The Water Quality Inspector and the Code Enforcement Officer are in the Community 
Development Department.  The Public Works Supervisor is in the Public Services Department.   
In addition to the County Trainings, NPDES in house coordination meetings are held every 
quarter to discuss water quality issues, program requirements and other concerns in the City. 
 

Total 3 

 
City Staff regularly attends the County NPDES General Permittee Meetings and other sub 
committee meetings including the LIP PEA Meeting and the Water Quality Monitoring and 
Science Task Force meetings.  City Staff also regularly attends the Aliso Creek and San Juan 
Creek Watershed Meetings. 
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SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-1 November 15, 2007 
 

C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2.1) 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Laguna Hills involve the following 
activities: 
 

• Coordination with the Principal Permittee and other Permittees on continued program 
development through the 2003 DAMP;  

 
• Common program implementation (such as monitoring, public education and watershed 

programs); and a commitment of funding to shared budgets under the Implementation 
Agreement;  

 
• Coordination with internal City departments to implement the LIP;  

 
• Preparing, approving and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and 
 

• Data management and compliance reporting based on common practices specified in the 
2003 DAMP. 

 
C-2.2 Countywide Coordination (LIP Section A-2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Laguna Hills  
has designated NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name Kenneth H. Rosenfield, P.E. Humza Javed 
Title Director of Public Services Assistant Engineer 
Department Public Services Public Services 
Address 24035 El Toro Road, Laguna 

Hills, California 92653 
24035 El Toro Road, Laguna 
Hills, California 92653 

E-mail Address krosenfield@ci.laguna-hills.ca.us hjaved@ci.laguna-hills.ca.us 
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Orange County Stormwater Program C-2-2 November 15, 2007 
 

 
The General Permittee Committee meets at least six times per year.   The City of Laguna Hills had 
representatives at the following meetings: 
    

Meeting Date Attended 
July 27, 2006  
August 24, 2006  
September 28, 2006  
October 26, 2006  
December 21, 2006  
January 25, 2007  
February 22, 2007  
March 22, 2007  
April 26, 2007  
May 24, 2007  
June 28, 2007  

 
In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    
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C-2.3 City Internal Coordination (LIP Section A-2.3) 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2.   
 
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 
 
The Fiscal Analysis includes the following: 
 

• The City’s expenditures for the previous fiscal year; 
• The City’s budget for the current fiscal year; and 
• A description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of Laguna 
Hills.  The tables below report costs that include the costs of Permittee operations and contracted 
services. 
 
Capital Costs 
 
• Capital costs include any capital expended for each one of the DAMP elements.  This would 

consist of any land, large equipment, and structures, etc.  
 
Operations and Maintenance Costs 
 
• Operations and Maintenance costs refer to normal costs of operation including the cost of 

keeping equipment and facilities in working order  
 
C-2.5 Program Management Modifications 
 
The modifications that will be made to the Plan Management section of the City’s LIP include the 
following: 
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CAPITAL COSTS 
(Land, Large Equipment and Structures) 
LIP Program Elements FY 2006-07 

Costs 
Projected FY 
2007-08 Costs 

Public Projects - BMPs   0.00 100,000.00* 

Construction BMPs for Public Construction Projects   0.00 0.00 

Other Capital Projects / Major Equipment Purchases   0.00 0.00 

Totals  100,000* 
 
 
* 100 debris gates at approximately 50 locations. 
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OPERATION AND MAINTENANCE COSTS 
LIP Program Elements FY 2006-07 

Costs 
Projected FY 
2007-08 Costs 

Supportive of Program Administration (LIP Section 2.0)* 212,059.10 235,986.55 

Municipal Activities (LIP Section 5.0) Trash & Debris 
Control (formerly "Litter Control")*** 

23,325.13 24,450.13 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

25,488.00 26,763.00 

Municipal Activities (LIP Section 5.0) Street Sweeping 115,613.83 118,000.00 

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation)**** 

4,725.00 0.00 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

35,437.00 37,209.00 

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness****** 

500.00 0.00 

Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection 

0.00 0.00 

Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0)** 

0.00 0.00 

Requiring Construction BMPs (Supportive of Plan Check 
& Inspection) (LIP Section 8.0)** 

0.00 0.00 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections** 

0.00 0.00 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Investigations** 

0.00 0.00 

Agency Contribution to Regional Program***** 86,920.00 89,712.00 

Totals 504,068.06 532120.68 
 
 
*Program Administration Costs include Program Admin Costs + County meeting costs 
**All costs related to: 
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Public Information, Requiring New Development BMPs, Requiring Construction BMPs, Existing 
Development, and ID/IC Investigations, have been added into Program Administration Costs. See 
table page C-2-7. 
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***Trash and Debris Control (Litter Control) Costs include County Costs + doggie walk bags cost. 
****United Stormwater cleaned and tested Abtech inserts. 
*****Agency Contribution to Regional Program includes total NPDES Shared Costs Budget, Aliso 
Creek Directive, and Newport Bay (NSMP). It also includes $13,074 SWRCB permit fee. 
******The $500 is a donation to Trails 4 for the Inner Coastal Watershed cleanup Day 
 
 
FUNDING SOURCES 
LIP FUNDING SOURCES Costs Projected FY 2007-08 

Costs 
General Fund 100% 100% 
Utility Tax/Charges % % 
Separate Utility Billing Item % % 
Gas Tax % % 
Special Restricted Fund % % 
 - Sanitation Fee % % 
 - Benefit Assessment % % 
 - Fleet Maintenance Fund % % 
 - Community Services Fund % % 
 - Water Fund % % 
 - Sewer & Storm Drain Maintenance 
Fee 

% % 

 - Others % % 
TOTALS 100% 100% 
 
  
Funding is 100% general fund.  Other Water Quality grants are used for debris gates, and they will 
be reported separately. 
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PROGRAM ADMINSTRATION COSTS 
 

  INCLUDED WITH OPERATION AND MAINTENANCE COSTS ABOVE 

Position Title FY 06-07 
Total Costed 

Compensation 

Projected FY 07-08 
Total Costed 

Compensation 
Public Services Director – 10% Time           22,177.20                25,987.20  

Assistant Civil Engineer/NPDES Program 
Coordinator – 50% Time           44,340.00                53,029.50  

Water Quality/Building Inspector – 50% 
Time           52,103.00                56,412.00  

Public Works Supervisor – 25% Time           31,582.25                33,532.25  
Parks Supervisor – 10% Time           11,812.90                13,032.10  

City Attorney – 10% Time           20,600.00                20,520.00  
Code Enforcement Officer – 10% Time            8,861.40                  9,891.30  

Code Enforcement Aide– 10% Time            1,449.90                  1,459.30  
Senior Planner – 5% Time            2,339.50                  2,776.75  

Assistant to the City Manager – 10% Time – 
Recycling           11,275.90                13,404.70  

Administrative Assistant, Public Services – 
5% Time            4,773.05                  5,160.45  

Total Costed Compensation of all Water 
Quality Related Positions in Laguna Hills         211,315.10               235,205.55  
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the City of Laguna Hills in 
developing its LIP. This Section also discusses a number of studies that the City is 
participating in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The complexity of the Third Term permits has necessitated the development of a LIP in 
order to provide for a city-specific plan within the broader policy and program 
framework of the 2003 DAMP.  The LIP focuses predominantly on the jurisdictional 
implementation of the model pollution prevention-oriented programs detailed in the 2003 
DAMP and was completed and provided to the RWQCB in 2003.  
 
The 2003 DAMP will be revised and submitted by the Principal Permittee as the 
proposed plan for the Report of Waste Discharge toward the end of the permit term.  The 
City LIP, however, is intended to be a more dynamic document plan that will be 
evaluated on at least an annual basis by the City or as directed by the Regional Board. 
Proposed revisions to the LIP Plan Development Section are identified in Section C-3.6. 
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C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The tables 
that follow list the BMPs implemented during the reporting period.   
 

 Initiated 
in FY 
2006-07 

Completed 
in FY 2006-
07 

Projected 
completion 
in FY 2007-
08 

Total - Structural BMPs - Constructed wetlands    
Total - Structural BMPs - Sand filters    
Total - Structural BMPs - Disinfection systems    
Total - Structural BMPs - Catch Basin Inserts    
Total - Structural BMPs - Others    
Total - Litter Control BMPs - Screens    
Total - Litter Control BMPs - Booms    
Total - Litter Control BMPs - In-Line Retrofits (eg CDS units)    
Total - Litter Control BMPs - Others    
Total - Non-Structural BMPS - Public Awareness Survey    
Total - Non-Structural BMPS - Others    

 
* Please provide a copy of the survey and the results. 
 
  
 

Watershed Type of 
BMP 

Manufacturer   (if 
applicable) 

Number 
Implemented 

Type of Analysis Report 
Completed 

Total Debris 
Grate 

U.S. Enviro Net 114 Trash, Debris, 
Pesticides, Metals, 
Bacteria 

Yes        
No         
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The catch basin debris gates were installed at 114 locations throughout the Aliso Creek 
and San Juan Creek Watershed. The project was partially completed in FY 05-06.  Phase 
2 of this project is to be completed in FY 07-08.  Data analysis for the amount of trash & 
debris, as well as soil/muck collected from a sampling of 15 catch basins was submitted 
in the FY 05-06 PEA, and has been reinserted to this report. The bar chart depicting 
decrease in trash/debris and soil/muck is as follows:   

0032562



 
SECTION C-3, Plan Development  
 

Orange County Stormwater Program C-3-3 November 15, 2007 
 

 

Volume of Trash retrieved from Catch Basins Before & After installation of 
Debris Gates
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 Before (’05) After (’06) 
Total Volume of Trash 71 cubic feet 21 cubic feet 
 
Total volume of trash consists of plastic, paper, soil, vegetation, etc.   
 
 

Total Volume of Soil / Muck removed from 15 Catch Basins
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 Before (’05) After (’06) 
Total Volume of soil / muck 22 cubic feet 4.2 cubic feet 
 
The soil / muck samples were obtained from the catch basin. 
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As shown on the graphs, the volume of trash in the catch basins after installing the debris 
gates dropped 70 percent.   
 
The total volume of soil / wet muck in the catch basins dropped 81 percent. 
 
Before and After photographs of the 15 sampled catch basins were inserted into last years 
FY 05-06 PEA report.  
 
 
C-3.4    Improvements in Stormwater Science (LIP Section A-3.4) 
 
The City of Laguna Hills is participating in the SmarTimer Edgescape Evaluation 
Program (SEEP study) as well as a bacteria data analysis study in Aliso Creek.  The 
SEEP project is discussed in the following section and the Aliso Creek Bacteria Analysis 
is discussed in section C-11.1.  
 
 
C-3.5   13225 Directive for Aliso Creek (LIP Section A-3.5) 
 
As reported in the previous Program Effectiveness Assessment reports and based on 
testing, the City has determined that three specific “sub-watersheds” generally exhibit 
somewhat higher fecal coliform, enterococcus, and e.coli bacteria concentrations than 
other locations tributary to Aliso Creek in Laguna Hills.  These “Focus Sub-watersheds” 
are:  J04P02, J04P03, and J04P04.   
 
City Staff also designated a high priority drain at the J05 outfall at Aliso Creek.  This 
outfall location drains a residential area as well as a 10 acre wetland.  
 
City Staff has placed efforts in reducing bacteria and other 303d constituents of concern 
at these focus sub watersheds, as well as high priority drains.  Research has shown that 
ornamental landscaping may elevate levels of bacterial concentrations, and it is known 
that bacteria sources are inclusive of gardening wastes, organic fertilizers and manures.  
Also, nuisance flows from landscape irrigation runoff are the primary transport medium 
to Aliso Creek during dry weather.  Therefore, City Staff in the process of implementing 
projects and continuing efforts to address these issues in the Watershed.  Some 
accomplishments in FY 06-07 and continuing efforts by the City include: 
 
The City recently installed six wetlands informational signs along the sides of the 
wetlands - J05 channel. These signs were installed in order to provide educational 
information to the trail users about the importance of a healthy habitat.  Educational signs 
such as these increase public water quality awareness.  
 
City Staff held two cleanup events in the Aliso Hills Channel J05P03 (City Wetlands) in 
FY 06-07, which did incorporate this outfall location. Approximately 5400 lbs of trash 
was picked up at this location from these events. 
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The condos and apartments upstream of this outfall were sent educational letters and 
brochures addressing the importance of water quality. The educational material discussed 
pet waste cleanup, landscape and gardening BMPs (which may contribute to bacteria) as 
well as other BMPs. 
 
‘Doggie walk bags’ and waste cans for disposal of dog fecal waste have been installed at 
all parks throughout the City.  The Community center sports park which is approximately 
one mile upstream of the monitoring location is also stocked regularly with these ‘doggie 
walk bags.’ 
 
Streets sweeping occurs on a regular basis throughout the City. All arterials are swept 
weekly, and residential streets are swept twice a month.  Vehicles parked on the street at 
street sweeping times are cited. Street sweepers have been informed of areas where the 
City has installed catch basin debris gates, in order for the sweepers to pay extra attention 
at these locations so all the trash lying in front of these gates is all picked up. 
 
The City posts water quality articles in its quarterly newsletter.  Water quality articles 
include best management practices to clean pet waste, garden waste, as well as car 
washing practices, etc.  The newsletter is sent to all residents in the City.  
 
Catch Basin Debris Gates 
The City identified structural BMPs such as catch basin gates and in line baskets to assist 
in lowering bacterial concentrations entering the storm drain, throughout the City.  Per 
the ‘Control’ component of the Sulpher Solution Project, debris gates or ‘protective 
screens’ that prevent trash from entering the MS4  were installed at 114 locations 
throughout the City . The debris gates are designed to remain closed during low flow 
conditions but open during high storm flows in order to prevent flooding.  The gates keep 
debris out of the MS4 and within reach of street sweepers.  Sample analysis was 
performed on 15 catch basins and data has been reported on page C-3-3.  Phase 2 of this 
project will be completed in FY 07-08, in which an additional approximate 50 catch 
basins will be installed with debris gates. Final evaluations including all data analysis and 
conclusions will be available in FY 2007-2008. 

 
Greenback Landscape Retrofits 
The City completed the 'Greenback Landscape Renewal Grant Program', by performing 
final inspections and issuing final rebates to homeowners. In this program, incentives 
were provided to private and public landowners to renew existing landscaping to reduce 
water/fertilizer demand, water waste, and runoff.  One of the goals of this project was to 
encourage public and individual awareness and commitment to changing the prevailing 
design of suburban landscaping so as to reduce bacteria and other 303(d) constituents of 
concern.    
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Within Laguna Hills, a total of 14 homes were approved to participate in the program.  A 
total amount of $16,832.27 was paid to these participants.  Projects ranged from replacing 
turf to artificial turf, to low water usage ground cover, to updating irrigation systems. The 
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goal of the project was to reduce front yard urban runoff.   The maximum rebate per 
applicant was $2000.00. 

 
Smart Timer / Edgescape Evaluation Program (SEEP) 
City Staff is participating with other South Orange County cities in the Smart Timer / 
Edgescape Evaluation Program (SEEP), to evaluate the effectiveness of BMPs and 
reduce/eliminate excess urban/irrigation runoff in the storm drain system.  In this past 
fiscal year, all necessary agreements with grant partners, the project contractor and 
consultant were executed.  All sites were inspected and finalized by the cities.  The 
sampling and monitoring phase was initiated and all equipment was successfully installed 
at all of the sites. Pre-Project monitoring will be completed in September 2007. 
Preliminary proposals for the sites have been developed and are in the reviewing phase. 
In FY 07-08, the pre-monitoring phase will be completed, whereupon the project site 
installation phase will be initiated.  Upon completion of the site installations and 
inspections by appropriate Staff, the post-monitoring phase will begin.  The post-
monitoring and data assessment will be completed in FY 08-09. 
 
Alicia Parkway Median Rehabilitation Project 
The Alicia Parkway Median Rehabilitation Project from Moulton Parkway to Paseo De 
Valencia.  This project proposes to replace approximately 21,500 square feet of high 
water use plant materials with low water use plant materials / hardscape in the median 
island.  Landscape wastes, organic fertilizers, and organic carbons in reclaimed water 
used for landscape irrigation are bacteria sources and growth media.  In this reporting 
period, the construction was initiated.  The project will be completed in FY 07-08. 

 
El Toro Road Parkway Project 
The El Toro Road parkway improvement project includes replacement of approximately 
27,000 square feet of high water use plant materials with low water use plant 
materials/hardscape.  The project extends from Regional Center Drive to Avenida de la 
Carlota.  The project drains to the J01 channel which converges into the J05 channel. 
 
Dry Weather Monitoring: 
The City continued its Dry Weather Monitoring Program this year.  A total of five 
sampling sites exist in the City of Laguna Hills.  Two sites in the SARWQCB jurisdiction 
and three sites in the SDRWQCB jurisdiction.  See Section C-11 for detailed information. 
 
Other municipal activities in the Aliso Creek Watershed focus on catch basin stenciling, 
public education, new development controls, and other strategies as outlined below. 
 
Catch Basin Stenciling: 
 
Staff reinstalls missing or damaged placards as needed.  All 487 catch basins in the City 
are labeled with ‘No Dumping Drains to the Ocean.’  Catch basins are re-labeled on an as 
needed schedule. 
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Staff attends quarterly NPDES Authorized Inspector Meetings, and training sessions held 
by the County of Orange.  Also, staff is always equipped with brochures and posters 
while out in the field. 
 
New Development 
 
The City is fairly built out. New-Development / Re-Development projects are required to 
comply with all water quality regulations and codes.   

 
    
C-3.6    Plan Development Modifications  
 
The program modifications that will be made to the Plan Development section of the 
City’s LIP include the following: 
 
 No program modifications are scheduled during the next reporting period.  
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section A-4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section A-4.2) 
 
No revisions were made to the City of Laguna Hill's Water Quality Ordinance (Water 
Quality Control) L.H.M.C. 5-36 during this reporting period.  
 
No revisions were made to the City's stormwater related ordinances during this reporting 
period.   
 
 
C-4.3 Legal Authority Modifications 
 
The program modifications that will be made to the Legal Authority section of the City’s LIP 
include the following: 
 
No legal modifications such as stormwater fees for non-compliance with the Water Quality 
Control Code were enacted in FY 2006-07. 
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1  Overall Program Management 
 
Through the submittal of an Organization chart (LIP Exhibit A-2.1). the City of Laguna Hills 
identified which Department(s) were responsible for the implementation of this stormwater 
program element.   
 
During the reporting period, the Organization chart was not modified. 
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C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
5.2) 

 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary  

Municipal Facility Types Total 
Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards – Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 14 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

2 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 3 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

0 

 
The City of Laguna Hills did not acquire any new facilities in FY 2006-07.  The total number of 
facilities as outlined in the table above are 19.  
 
The three (3) public parking facilities referred to above are Cabot Park, the Laguna Hills Civic 
Center, and the Community Center. 
 
The two (2) public building referred to above are the Laguna Hills Civic Center at 24031-24035 
El Toro Road and the Laguna Hills Community Center at 25555 Alicia Parkway.  
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Watershed Summary  

Sub-Category Facility 
Types 

Number of 
Municipal 

Facilities in F 
Watershed 

Number of 
Municipal 

Facilities in J 
Watershed 

Number of 
Municipal 

Facilities in L 
Watershed 

Total Number 
of Municipal 

Facilities 

Active or Closed Municipal 
Landfills 

0 0 0 0 

Publicly Owned Treatment 
Facilities 

0 0 0 0 

Incinerators 0 0 0 0 
Solid Waste Transfer 
Facilities 

0 0 0 0 

Land Application Sites 0 0 0 0 
Sites for Disposing and 
Treating Sewage Sludge 

0 0 0 0 

Hazardous Waste 
Treatment, Disposal, and 
Recovery Facilities 

0 0 0 0 

Uncontrolled Sanitary 
Landfills 

0 0 0 0 

Corporation Yards 0 0 0 0 
Maintenance Yards 0 0 0 0 
Storage Yards for Materials 0 0 0 0 
Airfields (Landside 
Operations) 

0 0 0 0 

Parks and Cemeteries 3 10 1 14 
Public Buildings (Police, 
Fire, Libraries, etc.) 

1 1 0 2 

Stadiums 0 0 0 0 
Stables 0 0 0 0 
Boat/Shipping Yards 0 0 0 0 
Animal Shelters/Services 0 0 0 0 
Public Parking Facilities 1 1 1 3 
Other Facilities Identified 
by the Municipality 

0 0 0 0 

Total for all Categories 5 12 2 19 
 
During FY 2006-07, no new facilities were acquired.  
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal.   
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C-5.3    Prioritization of Sites (LIP Section 5.3) 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total Number of Facilities 

Number of mandatory high priority facilities 19 
Number of "Other" high priority facilities 0 
Number of medium priority facilities 0 
Number of low priority facilities 0 
Total Number of Facilities 19 

All the 19 sites remained high priority sites.    
 
Watershed Summary  
Municipal Facility 
Prioritizations 

Total 
Number of 
Facilities by 
Watershed F 

Total Number 
of Facilities by 
Watershed J 

Total 
Number of 
Facilities by 
Watershed L 

Total 
Number of 
Facilities 

Number of high priority 
facilities 

5 12 2 19 

Number of medium priority 
facilities 

0 0 0 0 

Number of low priority 
facilities 

0 0 0 0 

Total Number of facilities 5 12 2 19 

 
During FY 2006-07, no new facilities were acquired 
 
The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual Progress Report submittal. 
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C-5.4   Model Maintenance Procedures (LIP Section 5.4) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. 
 
No changes were made to the City’s Municipal Activities BMP Factsheets.  
 
C-5.5    Inspection (LIP Section 5.5) 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The number of inspections completed during the current reporting year is presented below:  
 
Jurisdictional Summary  

DAMP Appendix C-5 
 

Municipal Facility Types Total Number 
of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

0 

Other Municipal Owned and/or Operated Facilities - Parks and Cementaries 14 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

2 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
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Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 3 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

0 

Total for all Categories 19 
 
 
Name of Field Program Number of Field Program Inspected 
Park Inspection Program 14 
Community Center & Civic Center Inspection 
Program 

2 

Parking Area Inspection Program 3 
Total 19 
 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Jurisdiction Summary 
Jurisdiction Number of Facilities /Field 

Programs requiring 
Corrective Action 

Number of Re-inspections 
 

Total 8 
 

8 

 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 

Programs 
with BMPs 

Fully 
Implemented 

Number of 
Facilities/Field 

Programs 
with BMPs 

Partially 
Implemented 

Number of 
Facilities/Field 

Programs With No 
BMPs  

F 3 2 0 
J 7 5 0 
L 1 1 0 
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C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
Appropriate City Staff was notified of the issues at the facilities.  The appropriate BMP’s have 
been implemented at the sites. 
 
C-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-5.6    Education and Training (LIP Section A-5.6) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.   
 
All City Staff trainings have been added as Attachment A, Section C-1. 
 
C-5.6.2    Education 
 
The City has conducted outreach to its fixed facilities, field programs, drainage facilities, 
contracted activities, and leased facilities within its jurisdiction to ensure that they are informed 
of their responsibilities.  This outreach has included efforts such as distribution of posters, fact 
sheets, and signage, etc.   A summary of the City’s outreach efforts is presented below. 
  
All outreach and public education material distribution has been added as Attachment A, Section 
C-6. 
 
C-5.7   Environmental Performance Report (LIP Section A-5.7) 
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The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes: 
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• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
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The Environmental Performance Reports (see the Template EPR Form) are completed each year 
by the City from inspection forms for each inventoried municipal fixed facility, field program, 
and drainage facility.    

0032578



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-9 November 15, 2007 

 
Template EPR Form 
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CITY OF 
ENVIRONMENTAL PERFORMANCE REPORT 
Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                                                Fixed Facility                          Field Program 
Program Name:  
Address (if applicable):  
Contact person/ title:  
Number of Employees:  
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From (Insert Month/Year) To (Insert Month/Year)    
Past Problems Identified on Previous EPR Form: 
 
 
 
                                                                                                             Estimated                                
Actionable Issues                                                                 Start Date                   Completion Date      
 
 
 
 
 

  If the corrective actions as identified in the previous report have not been completed an 
explanation and new estimated start and completion dates are provided on a separate sheet. 
 
Information From Current Reporting Period: From (Insert Month/Year) To (Insert Month/Year) 
How Many Inspections Have Occurred During the Reporting Period: 
Dates of Inspection(s): 
Current Problems/Issues Identified: 
 
 
 
                                                                                                               Estimated                                
Actionable Issues                                                                 Start Date                   Completion Date      
 
 
 
 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature:                                                                              Date: 
EPR Report Form Name and Title (Printed below) 

0032579



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-10 November 15, 2007 

 
 
C-5.8   Municipal Activities Program Modifications  
 
The program modifications that will be made to the Municipal Activities section of the City’s 
LIP included the following:  
 
No modifications are planned during the FY 2007-2008 reporting period.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DAMP Appendix C-5 
 

 

0032580



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-11 November 15, 2007 

 C-5.A  ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 
Indicate which of the following litter control programs, such as municipal litter ordinances, 
provision of public trash receptacles, periodic clean-up programs and/or “city beautification day” 
type events where a special effort is made to collect household trash.   
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance   
Public Trash Receptacles   
Clean-Up Programs    
Special/Bulky Item Pickups   
Others   
 
The City performs weekly inspections, and trash pick up is done as needed along roadways. 
  
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected during the reporting period is estimated to be 56,299 
tons.   
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C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 309 
Total Number of Catch Basins in City  487 
Total Number of Catch Basins Cleaned in City 487 
[P]Percentage of Catch Basins Cleaned (%) 491 
Total Volume of Material/Debris Removed 100.82135523613962 
Method of Material/Debris Removal: 
Vacuum Truck 

122 

Hand Crews 2 
Others 98 
 
The 487 catch basins in the City were cleaned at least once prior to the rainy season, and on an 
as-needed basis.  Hence the percentage exceeds 100%. 
 
 
Status of BMP Implementation 
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Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance Staff 
- Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Conduct intermittent 
inspections 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Plug inlet during 

 
 

 
 

 
 

 

0032582



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-13 November 15, 2007 

cleaning 
Source and Treatment 
Control - Clean catch 
basins at least annually - 
Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Clean at 
pipeline gradient 
changes 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Other 

 
 

 
 

 
 

 

Treatment Control - 
Clean dissipators as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Are there any dry weather sewer diversions in place 
Yes       No  
 
If yes, please provide information on the diversions. 
 
Date 
Started 

Channel 
Name 

Location of 
Diversion 

Costs For 
Diversion 
Setup 

Costs for 
Diversion per 
Gallon 

Amount of 
Flow Diverted 

N/A      
 
 
Did you evaluate the need for additional drainage facility sewer diversions for dry weather 
flows within your jurisdiction? 
Yes       No  
 
If yes, to the extent that you can, please provide the following information on the evaluation(s). 
 
Channel 
Name 

Location 
of 
Diversion 

Costs for 
Diversion 
Setup 

Costs for 
Diversion 
Per Gallon 

Amount 
of Flow 
Diverted 

Status 

N/A      
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Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer 
(if available) 

Number 
Implemented 

Type of Analysis 

Total Debris Gate U.S. Enviro Net 
Services Inc. 

114 Trash, debris, pesticides, 
metals, bacteria 

 
C-5.A.4 Catch Basin Stenciling  
 
Total number of catch 
basins  

Total number of catch basins 
with stencils 

Total number of catch basins re-
stenciled 

487 487 42 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
 

Type of Application(s) Used % Used 
Spray Paint 0 
Curb Markers 100 
Heat Application 0 
Adhesives 0 
Others 0 
 
 
Phrase Used Yes              No 
No Dumping Drains to Ocean                          
 
The following organizations were used to perform stenciling.  
 
Volunteer/ Other Organization Number of Catch Basins 

They Re-Stenciled 
During the Reporting 
Period 

N/A  
 
All catch basin stenciling performed by County & City Staff at City Expense. 
  
C-5.A.5 Street Sweeping            
                                                                                                                                                                                    
Did you purchase new street sweeping equipment or establish new contracts for said services? 
 
Did you purchase new street sweeping equipment or establish new contracts for said services?
Yes       No  
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If yes, how did you consider pollutant removal effectiveness prior to the purchase of equipment 
or establishment of a new contract? 
 Considered 
Manufacturer Specifications  
Technical Documents  
Other  
 
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum  
Brush assisted  
Regenerative Air 2 TYMCO 600’s 
Other  
 
Total Weight 
Collected 
for Fiscal year (tons) 

Total Weight Miles 
Swept (Miles) 

546 7176 
 
 
How is the % determined? Determined 
Estimates  
Studies  
Others  
 
 
Question Yes/No How Often By What Means 
 
Parking restrictions for street 
sweeping? 

 Each Sweep day Police Patrol 
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

 weekly Field Inspection 
 

 
Are streets inspected for sweeper 
effectiveness? 

 weekly Field Inspection 
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C-5.A.6 Household Hazardous Waste Collection  
 
Question Yes   No How Many Times Per Year 
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days? 

       

 
 
Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Grant 
Ends on 

Have you 
quantified the 
amount of oil 
collected as 
part of the 
grant? 

Motor 
Oil/Oil 
Products 
Collected 

Oil Filters Collected 

 Yes       No July 1st 
2006 

June 30th 
2007 

 Yes      No 44,865 
gallons 

21,500 uncrushed 
filters 
 

 
 
The City of Laguna Hills with the County of Orange held a Used Oil and Oil Filter Collection 
Event at Kragen Auto on November 18, 2006.  New oil filters were traded for used oil filters.  50 
new oil filters were given away at the event, and 59 used oil filters were collected for recycling.  
This event was held in order to reduce potential oil dumping, and educate the public regarding 
dumping and storm water pollution.  Events of this nature raise awareness of water quality issues 
amongst the public. 
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C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.   Fertilizer Management 
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Question Yes/No Specify (if needed) 
Did a city personnel apply fertilizers in your 
jurisdiction? 

 
 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

 
 

 

Did a city personnel determine which type of 
fertilizer to use? 

 
 

 

Did a contractor determine which type of 
fertilizer to use? 

 
 

 

Did a city personnel determine the fertilizer 
application rates? 

 
 

 

Did a contractor determine the fertilizer 
application rates? 

 
 

 

Did a city personnel determine the timing of 
fertilizer applications? 

 
 

 

Did a contractor determine the timing of 
fertilizer applications? 

 
 

 

Did a city personnel determine the application 
methods of fertilizers? 

 
 

 

Did a contractor determine the application 
methods of fertilizers? 

 
 

 

Did a city personnel store the fertilizers?  
 

 

Did a contractor store the fertilizers?  
 

 

Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

 

Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

4 times a year 

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

Prior to application 

If Yes, How is calibration done? (Please specify)  
 

Estimate per square footage & 
setting on bag 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 
 

 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

 
 

sweep up 

Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

190 
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Brand Name Nitrogen Phosphorus Potassium Total Amount 

Applied (lbs) 
Roots Foliar (gallons) 1 2 3 70 
Gypsum 2 5 0 10000 
Nitra Form 38 0 0 4000 
Turf Gold 21 3 5 10500 
Turf Supreme 16 6 8 3000 
Nitra King 22 3 7 4500 
Pro Balance 15 15 15 5000 
Best Tabs (one gram 
tablets) 

20 10 5 150 

Ammonium Sulfate 21 0 0 8000 
 
Please list the types and quantities of fertilizers that were applied in your jurisdiction during the 
last fiscal year.  If both city personnel and contractors apply fertilizers, please provide 
information for each of them. 
 
B. Pesticide Management 
 
Note: Pesticide Management notes below cover two (2) City programs: the Parks 
Department Pesticide Management Program and the Public Works Department Pesticide 
Management Program.  For example, the Parks Department monitors for gophers while 
the Public Works Department monitors for ground squirrels.  The Parks Department 
Program is staffed by the City’s Parks Supervisor and employees of SpectrumCare, a well-
known and widely used contractor by Cities in South Orange County for landscape 
maintenance.  The Public Works Department Program is staffed by the City’s Public 
Works Supervisor and employees of the County of Orange under contract. 
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Question Yes/No Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)   
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?   
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   
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Do you monitor Insects/Mites: Others? (Specify)   
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   
Do you monitor Diseases: Other? (Specify)   
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

  

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative 
Extension? 

  

Do you identify pests from Internet?   
Do you identify pests from Pest Control 
Advisor? 

  

Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)   
Did a city personnel apply insecticides/miticides 
in your jurisdiction? 

  

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

  

Did a city personnel apply herbicides in your 
jurisdiction? 

  

Did a contractor apply herbicides in your 
jurisdiction? 

  

Did a city personnel apply fungicides in your 
jurisdiction? 

  

Did a contractor apply fungicides in your 
jurisdiction? 

  

Did a city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide safety? 

  

Do you calibrate the equipment used for the 
application of pesticides? 
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If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

  

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

  

Do you have written procedures in place to deal 
with pesticide spills? 

  

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

  

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 

  

Do you typically clean up small spills of 
pesticides by Sweeping? 

  

Do you typically clean up small spills of 
pesticides by Washing? 

  

With the left over pesticide from an application, 
do you store for the next job? 

 Contractor 

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

 Spectrum Care - Contractor 

With the left over pesticide from an application, 
do you ... (Please specify). 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

 County 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

 Spectrum Care 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

  

The location where you clean vehicles used to 
transport pesticides is at your own facility. 

  

The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

  

The location where you clean vehicles used to 
transport pesticides is at the application site. 

  

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

 Contractor Facility (County and 
Spectrum Care) 

When pesticides land of-target (i.e. on sidewalks 
and streets), you sweep/blow. 

  

When pesticides land of-target (i.e. on sidewalks   
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and streets), you wash. 
When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

  

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 190 

How many acres of insecticides/miticides were 
applied? 

 25 

How many acres of herbicides were applied?  100 
How many acres of fungicides were applied?  17 
How many acres of molluscides (i.e. snail baits) 
were applied? 

 50 

 
 
Please list the types and quantities of pesticides that were applied in your jurisdiction during the 
last fiscal year.  Please obtain this information directly from pesticide use reports submitted to 
the Agricultural Commissioner.  If city personnel and contractors apply pesticides, please 
provide information for both. 
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     Category of 
Pesticide 

Brand Name EPA Registration 
Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

 
Fusilade 

10182-393 24.5 14 gallons      
 

 
Manage 

524-465 75 10 gallons     
 

 
Diazinon 

869-139 5 40 pounds     
 

 
Round-Up 

348-04-001 41 300 pints     
 

 
Rodeo 

Not Available 30 5 gallons     
 

 
Orthene 

59639-26 75 4 pints     
 

 
MSMA/Weed Hoe 

50534-54765 48.3 2 gallons     
 

 
Metalde Hyde 

5481-103 7.5 150 pounds     
 

 
Safer-Soap 

42697-1 49.52 8 gallons     
 

 
Turflon 

62719-258 61 20 gallons     
 

 5857-2-28 55 80 pounds     
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Alum Phosphide  

 
Nitra King 

21-3-10  15400 pounds     
 

 
Ammonium Sulfate 

21-0-0  11600 pounds     
 

 
Gypsum 

2-5-0  1300 pounds     
 

 
Nitra Form 

38-0-0  4200 pounds     
 

 
Pro Balance 

15-15-15  7000 pounds     
 

 
 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
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Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

  

Do you regularly monitor for pests?  Observation / Inspection 
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

  

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

  

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

  

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

  

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

  

An alternative to pesticides was used: Weeds - 
Fabric for suppression 

  

An alternative to pesticides was used: Weeds - 
Adjust mowing height 

  

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

  

An alternative to pesticides was used: Weeds - 
Flaming 

  

An alternative to pesticides was used: Weeds - 
Landscape design 

  

0032592



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-23 November 15, 2007 

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

  

An alternative to pesticides was used: Diseases 
- Irrigation 

  

An alternative to pesticides was used: Diseases 
- Plant selection 

  

An alternative to pesticides was used: Diseases 
- Pruning 

  

An alternative to pesticides was used: Diseases 
- Fertilization 

  

An alternative to pesticides was used: Diseases 
- Landscape design 

  

An alternative to pesticides was used: Diseases 
- Other (Please specify) 

  

An alternative to pesticides was used: Insects - 
Biological control 

  

An alternative to pesticides was used: Insects - 
Plant selection 

  

An alternative to pesticides was used: Insects - 
Pruning 

  

An alternative to pesticides was used: Insects - 
Physical Removal 

  

An alternative to pesticides was used: Insects - 
Landscape Design 

  

An alternative to pesticides was used: Insects - 
Other (Please specify) 

  

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Jan Frainie, Parks Supervisor (949) 
707-2600  
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permits set a high expectation for 
the performance of the public education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section A-6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section A-6.3) 
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following: 
 
1. Public Education Material Distribution 
 
The City made educational materials available to its residents at the City of Laguna Hills 
City Hall, Community Center, and the Nellie Gail Ranch Homeowners Association office 
and Equestrian center.  See Attachment A to this section for the public education material 
distribution.  Following are some of the materials available at some or all of the facilities: 
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COUNTY BROCHURES: 
The Ocean Begins at Your Front Door 
Help Prevent Ocean Pollution: Tips for Home Improvement Projects 
Help Prevent Ocean Pollution: Tips for Horse Care 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business 
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Waste 
Help Prevent Ocean Pollution: Tips for Projects using Paint 
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Water Quality Guidelines for Pet Care Activities 
Keeping Pest Control Products Out of Creeks, Rivers and the Ocean 
Waste Oil Collection Centers - North, Central & South Orange County 
 
POSTERS 
BMP Poster for Food/Restaurant Industry (English / Spanish) 
The Ocean Begins at Your Front Door' poster 
 
OTHER: 
Construction Runoff Guidance Manual 
Mouse pads 'The Ocean Begins at your front door' 
Project Pollution Prevention magnets 
Project Pollution Prevention pencils 
 
CITY OF LAGUNA HILLS DEVELOPED BROCHURES / HANDOUTS: 
Equestrian-Related Best Management Practices 
Minimum Designated Best Management Practices for Existing Development 
City Best Management Practices Fact sheets for Commercial, Industrial, and Residential 
Existing Developments 
City Views Newsletter 
‘The Ocean Begins at Your Front Door’ Billing Inserts 
 
CITY WEBSITE: 
Minimum Designated Best Management Practices Fact sheets for Commercial, 
Industrial, and Residential Existing Developments 
'Do you know where the Stormwater goes' brochure 
'The Ocean begins at your front door' brochure 
Equestrian-Related Best Management Practices 
City Views Storm Water Brochure 
Keeping your car and the environment clean – Article 
Pool Construction / Stockpiling BMPs 
Stormwater Pollution video clip 
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2. Employee Training and Outreach: 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
•Provide educational brochures / letters to City Staff.      
 
•Sent detailed e-mails with developments in the storm water program to Staff specializing 
in water quality issues. 
 
•Inform Water Quality Staff regarding trainings and encourage attendance. 
 
•Water Quality Inspectors carry water quality door hangers and construction runoff 
guidance manuals in the field. 
 
•Performed quarterly water quality committee meetings and discussed water quality 
program requirements and other issues. 
 
•Staff attended seminars and workshops. 
   
 
For all Staff trainings, see Attachment A, Section C-1. 
 
 
3. Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
•Distributed BMP fact sheets / brochures with construction permits;  
 
•Distributed Construction Runoff Guidance manuals with construction or grading 
permits. 
 
•Distributed BMP fact sheets at construction sites on an as-needed basis after building 
inspection; 
 
•Encouraged Site developers and contractors to refer to the City website for water quality 
educational material. 
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4. Outreach to Industrial Site Owners and Operators  
 
Training & Outreach Activity 
No training or outreach was done because the City of Laguna Hills has no industrial 
facilities within its jurisdiction.   
 
 
5. Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
•Provided information about BMPs and regulations with permits. 
 
•Prepared water quality informative inserts for all City of Laguna Hills City Hall 
employees.  Inserts emphasized on BMPs to incorporate during the rainy season, and 
were inserted with paychecks on 12/14/06 for all of the City Staff. 
 
•09/04/07 - Passed water quality educational brochures and other material (The ocean 
begins at your front door + tips for landscaping and gardening) to all City of Laguna Hills 
City Hall Employees.  
 
•Distributed information and educated owners and operators during inspections. 
 
•Sent water quality educational letters and educational brochures to Commercial 
businesses in December 06.  
 
•Sent water quality educational letters to Commercial businesses as needed.  
    
 
 
6. Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
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 Outreach Initiatives 
•Published information about urban runoff and stormwater pollution issues on the City’s 
website, www.ci.laguna-hills.ca.us under “Download Forms and Documents” under 
“Water Quality.” 
 
•Advertised and Promoted clean-up events such as the 10th Annual Inner Coastal & 
Watershed Cleanup Day on September 16th 2006. This was the third year the City 
participated in this statewide event.  The City held two cleanup locations in the Aliso 
Creek Watershed.  At least 33 volunteers participated in the event, and collected 
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approximately 300 pounds of trash and 600 pounds of recyclables.  Events of this nature 
raise awareness of water quality issues amongst the public and bring together residents 
and volunteers to pick up trash and debris within the watershed.   
 
•The City held its annual Volunteer Connection Day / Earth Day activity at the Laguna 
Hills Community Center and Sports Complex on April 21st 2007.  The event included 
trail clean-ups, planting projects, soil improvement and the hosting of an e-waste 
collection site.  79 volunteers participated in the event, and collected 4,500 pounds of 
trash filling three dumpsters, and ten trees were planted.  Water quality brochures, 
coloring books and key chains were also distributed at the event.   
 
• City Staff held a water quality booth with brochures and other educational information 
relating to water quality, on the 4th of July celebration at the Laguna Hills Community 
Center. The information was exposed to thousands of residents. Brochures such as “the 
Ocean Begins at Your Front Door” and “Household Tips” including other information 
was placed at the booth. 
 
•City Staff put educational water quality door hangers on homes that could potentially  be 
in violation of the City water quality ordinance. 
 
• 'The Ocean Begins at your front door' magnets have been placed on City vehicles. 
Magnets have been also placed on some HOA vehicles in the City.  As the City vehicles 
are out in the field most of the day, thousands are exposed to these magnets. 
 
•City Staff provided water quality educational material and brochures at the Annual 
Mayor’s Breakfast event at the Laguna Hills Community Center.    
 
•Provided information via mail to residents on an as needed basis. 
 
The following initiatives targeted schools: 
 

Schools Initiatives 
•The City encouraged participation of schools in clean up events such as the Inner 
Coastal Watershed Clean Up Day.  City Staff partnered with appropriate 
departments in schools to help get them further involved in watershed concerns, and 
cleanup events. 
 

 
 
7. Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
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•Formed a partnership with Moulton-Niguel Water District to produce a common 
message 
 
•Formed partnerships with agencies with a common message    

 
C-6.4  Public Participation (LIP Section A-6.4) 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
 

Public Participation 
• Encouraging Behavior Change - Through the public education program, 

residents have been asked to make adjustments to their activities to reduce 
the impact to the storm drains and water quality.   

 
• Asking for Feedback -The City has provided opportunities for residents to 

ask questions and give comments about the stormwater program.  City 
newsletters and the website have included contact information for people to 
communicate with municipal staff.   

 
• Participating in Outreach Events – Participation in outreach events allows for 

a two-way communication with the public. It is an excellent opportunity to 
not only disseminate stormwater public education information and materials 
but also allows the .public to respond with question, comments and/or 
concerns.  

 
• School Programs - Providing children with the tools to actively participate in 

the protection of their local waterways and beaches creates powerful 
environmental stewards of the future.   

 
C-6.5 Program Effectiveness Assessment (LIP Section A-6.5) 
 
Through its own public education effort, the City made the following number of 
impressions during the reporting period:  
33,000 
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Through its own public education effort, the City made many impressions during the 
reporting period.  These impressions were based upon its quarterly newsletters containing 
water quality articles, contact with community members during inspections, hosting 
water quality booths at community gatherings (July 4th celebration at the Community 
Center, Mayor’s Breakfast event), hosting/advertising watershed cleanup events (Inner-
Coastal Watershed Cleanup Day, Volunteer Connection Day), mailing educational letters, 
water quality billing inserts, distributing educational material at its facilities, and posting 
water quality information on the City Website.  The City also has Water Quality 
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Educational Banners hanging from light poles on some arterials which thousands are 
exposed to on a daily basis. 
 
C-6.6 Public Education Modifications 
 
The program modifications that will be made to the Public Education section of the 
City’s LIP include the following: 
 
The City plans to extend outreach to schools in the next reporting year.  Also, the City 
plans to place education materials in its other facility - the Community Center.  
 
The City of Laguna Hills has many noteworthy accomplishments that it would like to 
note in this PEA. 
 
Noteworthy City of Laguna Hills Public Education Program Accomplishments: 

• Advertised and Promoted clean-up events such as the 10th Annual Inner Coastal & 
Watershed Cleanup Day on September 16th 2006. This was the third year the City 
participated in this statewide event.  The City held two cleanup locations in the 
Aliso Creek Watershed.  At least 33 volunteers participated in the event, and 
collected approximately 300 pounds of trash and 600 pounds of recyclables.   

 
• The City held its annual Volunteer Connection Day / Earth Day activity at the 

Laguna Hills Community Center and Sports Complex on April 21st 2007.  The 
event included trail clean-ups, planting projects, soil improvement and the hosting 
of an e-waste collection site.  79 volunteers participated in the event, and 
collected 4,500 pounds of trash filling three dumpsters, and ten trees were 
planted.  Water quality brochures, coloring books and key chains were also 
distributed at the event.   

 
• Distributed hundreds of educational letters to residents & businesses discussing 

water quality. 
 

• The City inspectors work closely with the Municipal Water Districts coordinate 
water quality concerns while out in the field.    

 
• In this reporting period, the City published water quality articles in the City 

newsletter.  The articles addressed car washing tips for residents.  
 

• Distributed copies of the Equestrian-Related Water Quality Best Management 
Practices document as well as ‘Tips for Horse Care’ water quality brochure to the 
Nellie Gail HOA (the Largest HOA in the City).  

 
• Updated Water Quality Page on the City website periodically.  
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The City of Laguna Hills 
Public Education Material Distribution 

July 1st 2006 – June 30th 2007 
 
 

MATERIAL DISTRIBUTION NUMBER 
DISTRIBUTED 

  

COUNTY BROCHURES:  

The Ocean Begins at Your Front Door 
300 + 

Help Prevent Ocean Pollution: Tips for Home Improvement Projects 
74 

Help Prevent Ocean Pollution: Tips for Horse Care 
20 

Help Prevent Ocean Pollution: Household Tips 
100 

Help Prevent Ocean Pollution: Maintenance Practices for Your 
Business 40 
Help Prevent Ocean Pollution: Proper Disposal of Household 
Hazardous Waste 5 

Help Prevent Ocean Pollution: Tips for Projects using Paint 
22 

Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
64 

Water Quality Guidelines for Pet Care Activities 
10 

Keeping Pest Control Products Out of Creeks, Rivers and the 
Ocean 10 
Waste Oil Collection Centers - North, Central & South Orange 
County 6 

 
 

POSTERS  

The Ocean Begins at Your Front Door' poster 
30 

 
 

OTHER:  

Construction Runoff Guidance Manual 
45 

Mouse pads 'The Ocean Begins at your front door' 
11 

Project Pollution Prevention magnets 
Numerous 
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Project Pollution Prevention pencils 
Numerous 

Project Pollution Prevention Key chains 
Numerous 

The Ocean Begins at Your Front Door Pens 
Numerous 

 
 

CITY OF LAGUNA HILLS DEVELOPED BROCHURES / 
HANDOUTS:  

Equestrian-Related Best Management Practices 
20 

Minimum Designated Best Management Practices for Existing 
Development 10 
City Best Management Practices Fact sheets for Commercial, 
Industrial, and Residential Existing Developments 50 + 

City Views Newsletter 
All City Residents 

  

CITY WEBSITE:  
Minimum Designated Best Management Practices Fact sheets for 
Commercial, Industrial, and Residential Existing Developments  

'Do you know where the Stormwater goes' brochure  

'The Ocean begins at your front door' brochure  

Equestrian-Related Best Management Practices  

City Views Storm Water Brochure  

Keeping your car and the environment clean – Article  

Pool Construction / Stockpiling BMPs  
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NEW DEVELOPMENT/REDEVELOPMENT 
 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
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SECTION C-7, New Development/Redevelopment 

C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes, and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997 the City certified to the Santa Ana Regional Board & San Diego Regional Board 
that it was implementing the new development and redevelopment water quality requirements 
developed with the Principal Permittee and other Permittees as Appendix G of the 1993 DAMP. 
Since that time all new development and redevelopment in the City has occurred in conformance 
with Appendix G resulting in BMPs being implemented for water quality improvement in many 
projects.  
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
C-7.2  Organization Structure (LIP Section A-7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element were identified in an Organization Chart (Figure 
A-2.1) of the City’s Local Implementation Plan (LIP). 
 
During the reporting period, no changes were made to the Organization chart.   
   
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
The City did not identify any General Plan elements that needed to be revised. 
  
C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
As described in the City’s LIP, the City utilizes a City-customized CEQA checklist during the 
project environmental review process.  
 
The City did not identify any needed revision to the CEQA checklist it utilizes. 
  
 
  
 

Orange County Stormwater Program C-7-1 November 15, 2007 
DAMP Appendix C-7 

0032606



SECTION C-7, New Development/Redevelopment 

C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 
 
C-7.5.1 Conditions of Approval 
 
During this reporting period, the City did not modify its Conditions of Approval. 
    
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
•Model WQMP template 
•City’s WQMP 
•WQMP checklist 
•City Local Implementation Plan 
  
During this reporting period the City received three (3) Preliminary and Final WQMPs for 
review and approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP   
Final WQMP 3* 3* 
 

*The three WQMP's are: 
1) El Toro Road Improvements 
2) Tesco Site Improvements 
3) Alicia Office Park Improvements 

Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 
 Text Summarizing Each Common Deficiency 
1 Failure to identify the responsible person(s) to carry out the inspection and maintenance of 

BMPs identified. 
2 Failure to provide adequate explanations for not using structural BMPs. 
3 Failure to identify all applicable BMPs. 
 
 
 
 
 
 

Orange County Stormwater Program C-7-2 November 15, 2007 
DAMP Appendix C-7 

0032607



SECTION C-7, New Development/Redevelopment 

Table C-7.1 part A 
 
Watershed – Field Name Value 
Total - Development (acres) 6 
Total - Applicable Routine non-Structural 
Source Control BMPs - N1. Owner, Tenant, 
Occupant Education 

2 

Total - Applicable Routine non-Structural 
Source Control BMPs - N2. Activity 
Restrictions 

 

Total - Applicable Routine non-Structural 
Source Control BMPs - N3. Common Area 
Landscape 

2 

Total - Applicable Routine non-Structural 
Source Control BMPs - N4. BMP Maintenance 

3 

Total - Applicable Routine non-Structural 
Source Control BMPs - N5. Title 22 CCR 
Compliance 

1 

Total - Applicable Routine non-Structural 
Source Control BMPs - N6. Local Water 
Quality Permit 

 

Total - Applicable Routine non-Structural 
Source Control BMPs - N7. Spill Contingency 
Plan 

1 

Total - Applicable Routine non-Structural 
Source Control BMPs - N8. Underground 
Storage Plan 

 

Total - Applicable Routine non-Structural 
Source Control BMPs - N9. Hazardous 
Materials Disclosure 

1 

Total - Applicable Routine non-Structural 
Source Control BMPs - N10. Uniform Fire 
Code 

 

Total - Applicable Routine non-Structural 
Source Control BMPs - N11. Common Area 
Litter Control 

2 

Total - Applicable Routine non-Structural 
Source Control BMPs - N12. Employee 
Training 

3 

Total - Applicable Routine non-Structural 
Source Control BMPs - N13. Loading Dock 
Good Housekeeping 

1 

Total - Applicable Routine non-Structural 
Source Control BMPs - N14. Common Area 
Catch Basin Inspection 

2 

Total - Applicable Routine non-Structural 3 
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Source Control BMPs - N15. Street Sweeping 
Private Streets & Parking Lots 
Total - Applicable Routine non-Structural 
Source Control BMPs - N17. Retail Gasoline 
Outlets 

 

Total - Applicable Routine Structural Source 
Control BMPs - Storm Drain System 
Stenciling/Signage 

 

Total - Applicable Routine Structural Source 
Control BMPs - Outdoor Material Storage 
Area 

 

Total - Applicable Routine Structural Source 
Control BMPs - Trash Storage Areas 

2 

Total - Applicable Routine Structural Source 
Control BMPs - Efficient Irrigation Systems & 
Landscape Design 

2 

Total - Applicable Routine Structural Source 
Control BMPs - Protect Slopes & Channels 

 

Total - Applicable Routine Structural Source 
Control BMPs - Loading Dock Areas 

 

Total - Applicable Routine Structural Source 
Control BMPs - Maintenance Bays 

 

Total - Applicable Routine Structural Source 
Control BMPs - Vehicle Wash Areas 

 

Total - Applicable Routine Structural Source 
Control BMPs - Outdoor Process Areas 

 

Total - Applicable Routine Structural Source 
Control BMPs - Equipment Wash Areas 

 

Total - Applicable Routine Structural Source 
Control BMPs - Fueling Area 

 

Total - Applicable Routine Structural Source 
Control BMPs - Hillside Landscaping 

 

Total - Applicable Routine Structural Source 
Control BMPs - Wash Water Controls for Food 
Prep Areas 

 

Total - Applicable Routine Structural Source 
Control BMPs - Community Car Wash Racks 

 

Total - Selected Treatment Control BMPs - 
Biofilters 

 

Total - Selected Treatment Control BMPs - 
Detention Basins 

 

Total - Selected Treatment Control BMPs - 
Infiltration Basins 

 

Total - Selected Treatment Control BMPs - 
Wet Ponds or Wetlands 

 

Total - Selected Treatment Control BMPs - 1 
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Filtration 
Total - Selected Treatment Control BMPs - 
Hydrodynamics Separation Systems 

 

Total - Selected Treatment Control BMPs - 
Regional or Watershed BMPs 

 

Total - Site Design BMPs 2 
 
Table C-7.1 part B 
 Value 
Total - # of New Development 
Projects 

1 

Total - # of Re-Development Projects 2 
Total - # of  WQMPs Approved 3 
 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City has used the following mechanism(s): 
 

• The City has standard notes for building and grading permit applications.  
• For grading plans, all plans undergo a thorough review process during which Staff 

assigns conditions of approval, which includes a requirement that the applicant produce 
an Erosion Control Plan that includes storm water minimum BMPs for grading and 
construction.   

• The City has checklists and standard notes for both the Grading Plans as well as the 
Erosion Control Plans, at the public counter as well as the City website. 

• For building plans, all plans undergo a thorough review process during which Staff 
assigns conditions of approval which includes a requirement for certain types of 
minimum BMPs for construction.   

 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities, the City has used the following 
mechanism(s): 
 
The City obtains a copy of the receipt from the RWQCB for the NOI and obtains a copy of the 
SWPPP.  These items are reviewed by City Staff.    
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
   
The City website contains a WQMP template as well as a WQMP checklist.  These items assist 
the applicant in preparing the WQMP according to City Standards. 
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C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 3 3  3 
Self Certification     
Other     

Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
 Type of Enforcement Action Number 
1.  All WQMPs satisfactorily implemented.  
2.   
3.   
4.   
5.   
  
In verifying Project WQMPs for BMP implementation and ongoing operations and maintenance, 
the City found that the three most common deficiencies warranting enforcement actions were: 
 
 Most Common Deficiencies 
1 N/A 
2 N/A 
3 N/A 

The El Toro Road Project WQMP treatment controls will be installed in FY 07-08 

C-7.8 Training and Outreach (LIP Section 7.8) 
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
 
 
C-7.9 New Development/Redevelopment Program Modifications 
 
The City has not identified any needed program modifications to Section A-7 of the City’s Local 
Implementation Plan.   
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C-8.0 Construction  
 
C-8.1 Introduction (LIP Section A-8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities.  
 
C-8.1.1 Overall Program Management 
 
Through the submittal of an Organization chart, the City identified which Department(s) 
were responsible for the implementation of this stormwater program element.   
 
No changes were made to the Organizational Chart.   
 
C-8.2    Inventory of Construction Sites (LIP Section A-8.2) 
 
The City has developed a watershed based inventory of the identified construction sites 
within the City’s jurisdiction.  Summaries of the construction inventory are provided 
below.   
 
Watershed Summary: 

Construction Site  
Category 

Total number 
of 

Construction 
Sites  

Private Projects 214 
Public Projects 6* 
Total for all categories for 
current reporting year 

220 

 
*Public Projects in the City include: 
(1) CIP 101 D– Zone D Pavement Overlay / Rehabilitation 
(2) CIP 155 - El Toro Road Improvements  
(3) CIP 156,157,158, 165 – El Toro Road Improvements 
(4) CIP 328 - I-5 Sound wall from Los Alisos Blvd. to Alicia Pkwy 
(5) CIP 231-A - Knotty Pine Park Improvements 
(6) CIP 409 - Alicia Median Improvements 
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The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory is 
included to this report as an attachment to this section.   Please see Attachment A of this 
section (Permit Activity Report) as a key to read the Permit Report. 
 
For clarification purposes, the inventory attached includes all building permits issued by 
the City of Laguna Hills; therefore, not all of the building permits issued are considered 
to be for construction projects.  For example, a permit to replace a dishwasher, install 
new plumbing, or other minor work within a closed building are not considered 
construction sites for the purposes of this program.  All permits on the permit list are 
inspected regularly for compliance with the issued permits and final approval of the 
project only takes place after a rigorous inspection of the site. 
 
C-8.3 Prioritization of Construction Sites (LIP Section A-8.3) 
 
The City of Laguna Hills prioritized the construction sites as high, medium or low based 
on their respective threat to water quality.  Summaries of the prioritizations are provided 
below.   
 
Jurisdictional Summary 
Construction Site Prioritizations Total Public Project 

Sites 
Total Private Project Sites 

- Mandatory high priority sites 6 214 
- Sites subject to General Construction 
Permit 

  

- Sites with a high potential for or history 
of non-stormwater discharges 

  

- Site tributary to and within 500 feet of 
an ASBS 

  

- Tributary to 303(d) water body where 
site generates the pollutant 

6 214 

- Sites within, directly adjacent to or 
discharging directly to an ESA 

  

Number of mandatory high priority sites 6 214 
Number of medium priority sites   
Number of low priority sites   
Total Number of Sites 6 214 
 
The City of Laguna Hills has determined that all sites within the City of Laguna Hills are 
tributary to 303(d) listed water body per ongoing correspondence with the San Diego 
Regional Water Quality Control Board.  For consistency, the construction site 
prioritizations reflect this change in prioritizations.  The numbers listed above were for 
construction sites during the period of July 1, 2006 through June 30, 2007.  
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Watershed Summary 

Construction Site  
Category 

Total 
number of 

Construction 
Sites 

Number of mandatory 
high priority sites 

220 

Number of medium 
priority sites 

0 

Number of low priority 
sites 

0 

Total for all categories 
for current reporting 

year 

220 

 
The construction prioritization is updated on an ongoing basis and provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated 
inventory with the prioritizations is included in this report. 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4, Exhibit A- 
8.II) 
 
BMP fact sheets have been developed and included as a part of the Construction 
program.  The fact sheets include a description of specific BMPs for common 
construction activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.  The activity based Construction 
fact sheets that were developed are fact sheets from the 2003 edition of the California 
Stormwater Quality Association Stormwater Best Management Practice Handbook-
Construction and are included as an attachment to the City’s LIP. 
 
No Changes were made to the BMP Fact Sheets in this reporting period.  
 
C-8.5    Documentation Requirements (LIP Section A-8.5) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.  The Reports made to the Board, if any, were carbon copies of 
Non-Compliance letters, etc.  
 
Watershed Summary 

DAMP Appendix C-8 
 

Watershed Number of Reports 
Made to the Board 

Total 0 
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C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.  The Reports made to the Board, if any, were carbon copies of 
Non-Compliance letters, etc. 
  
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section A-8.6) 
 
The City of Laguna Hills inspected the construction sites at the frequency determined by 
the priority ranking assigned to each facility as identified in the LIP.  The inspections 
generally include a review of BMP implementation through the erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices 
on a site and evidence of past or present unauthorized non-stormwater discharges.   
 
The City of Laguna Hills inspects all construction sites at the frequencies stated in the 
table below from the City’s LIP.    
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

 
*Or, monthly for any site that the County certifies in a written statement to the 
SDRWQCB all of the following (certified statements may be submitted to the San Diego 
Regional Board at any time for one or more sites): 
i. City has record of construction site’s Waste Discharge Identification Number 
(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 
ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 
iii. City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and  
iv. City finds that the SWPPP is being properly implemented on site. 
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The City’s Building Inspector is also the Water Quality Inspector.  Therefore, each time 
the inspector performed a building inspection, a water quality inspection was also 
performed and concerns were addressed. See Attachment B to this section for the City of 
Laguna Hills’ Inspections and Issued Notices.   
 
The number of inspections completed during the current reporting year is presented 
below.      
 
Jurisdictional Summary 

Facility Category Number of Sites Inspected During the  Reporting 
Period 

 High Med Low 
Private Projects 214 0 0 
Public Projects-Santa Ana Region 1 0 0 
Public Projects-San Diego Region 5 0 0 
Total  220  

 
 

 
The number of non-compliant sites identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Jurisdictional Summary 

Facility Category Number of Construction Sites 
Out of Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

Construction Projects 25 25 
 
The construction inspection information and database is updated on an ongoing basis and 
provided to the Regional Board as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors 
present and the results of the inspection.  See Attachment B to this section for the City of 
Laguna Hills’ Inspections and Issued Notices.   
 
Enforcement 
 
The City of Laguna Hill’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s adopted Water Quality Control Code and 
the countywide accompanying Enforcement Consistency Guide (DAMP Section 4.0).  
The enforcement mechanisms available are summarized in this section and detailed in the 
City’s LIP. 
 

DAMP Appendix C-8 
 

Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 

0032617



 
SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-6 November 15, 2007 

enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period.   
 
Jurisdiction Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Correction 
Notices/ 

Educational 
Letters  

# Notice of 
Noncompliance 

# 
Administrative 

Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

F / L / J 25 0 0 0 0 
 
The construction sites that were not in compliance were all issued corrective notices.  
Subsequent to the issuance of a corrective notice, the City Inspector would schedule a re-
inspection of the site. See Attachment B to this section for the City of Laguna Hills’ 
Inspections and Issued Notices.   
 
C-8.7    Training and Outreach (LIP Section A-8.7) 
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 
Attachment A. 
 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Hills and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
The program modifications that will be made to the Construction section of the City’s 
LIP include the following: 
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No major modifications were done during the FY 2006-2007 reporting period.    
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Section C-8 Attachment A:   
 

PERMIT ACTIVITY REPORT FOR ALL BUILDING PERMITS 
ISSUED BETWEEN JULY 1, 2006 & JUNE 30, 2007 
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Selection Criteria: BG100
Date: from  07/01/2006  to  06/30/2007

Construction Type:

Building Type:

Permits: All

All

All

Page 1
10/04/2007 01:06 PM

Permit Activity Report 

Construction Activity:: 

F          =          San Diego Creek Watershed 

J          =          Aliso Creek Watershed

L          =          San Juan Creek Watershed

F = 25               J = 168               L = 21

The total approximate private construction activities of concern from 07/01/06 - 06/30/07 
in the City of Laguna Hills is 214
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Issue Date Owner Name / Address Project #/Permits Constr Type Bldg Type/Descrip $ Value $ Perm Fee Contractor / Applic Phone

from  01/01/2006  to  10/03/2007

$ Paid Fees

07/03/2006
27341  LOST COLT DR 

2006-0388 434
BL EL ME PL CH 

$50,256 $1,598.11 JULIE SHULMAN
949/448-9968

AL
599 SQ FT SECOND FLOOR ADDITION ABOVE EXISTING GARAGE

1,598.11

07/03/2006
25756  ENCANTO CT 

2006-0552 434
ME 

$1,500 $148.80 ALLIED PLUMBING 
714/998-4300

NW
CHANGE OUT FAU AND A/C UNIT IN EXISTING LOCATIONS

148.80

07/03/2006
24841  HON AV 

2006-0553 434
ME 

$1,000 $65.90 ALLIED PLUMBING 
714/998-4300

NW
CHANGE A/C UNIT IN EXISTING LOCATION

65.90

07/03/2006
26381  EVA ST 

2006-0554 434
ME 

$1,500 $65.90 ALLIED PLUMBING 
714/998-4300

NW
CHANGE OUT A/C UNIT AND COIL IN EXISTING LOCATION

65.90

07/03/2006 JANET LUNDGREN
26432  LOS ALAMITOS AV 

2006-0555 328
BL CH 

$1,500 $117.00 JANET LUNDGREN
949/831-0316

NW
FREESTANDING PRE-MANUFACTURED COVERED GAZEBO 9 X11

117.00

07/05/2006
25812  NELLIE GAIL RD 

2006-0557 434
RF 

$2,880 $113.00 JNL ROOFING
714/536-1816

NW
TEAR OFF BUR, INSTALL BUR  3600 SQ FT

113.00

07/05/2006
27192  WESTRIDGE LN 

2006-0558 434
BL EL CH 

$32,445 $1,050.24 COAST PATIO
714/577-0243

NW
540 SQ FT FREESTANDING SOLID ROOF PAVILION AND 224 SQ FT 
ATTACHED LATTICE PATIO COVER

1,261.98

07/06/2006
26412  CHAPARRAL PL 

2006-0405 434
BL EL ME PL CH 

$32,000 $1,180.70 MUDD INDUSTRIES INC.
949-716-7002

NW
600 SQ FT OF 7' HIGH MAX RETAINING WALL, FREESTANDING 
FIREPLACE, BBQ

1,180.70

07/07/2006
25792  DILLON RD 

2006-0376 329
CH SP 

$200,000 $3,959.05 AQUATIC TECH INC
949-493-9548

NW
1548 SQ FT POOL AND SPA ON CAISSONS

3,959.05

07/07/2006
25115  STAGELINE DR 

2006-0559 329
BL EL PL 

$5,000 $249.60 PATIOS UNLIMITED
337-5594

NW
361 SQ FT FREESTANDING LATTICE PATIO COVER, ADD CEILING FAN, 
GAS HEATER

249.60

07/10/2006 SANDY LACK
26135  FLINTLOCK LN 

2006-0562 434
EL 

$1,500 $81.50 SANDY LACK
949/643-8305

NW
ADD NEW SUB PANEL TO SIDE OF DECK ADDITION (100 AMP)

81.50

07/10/2006
25232  TASMAN RD 

2006-0563 434
PL 

$3,700 $123.50 PACIFIC COAST COPPER 
714-758-7725

AL
COPPER REPIPE

123.50

07/10/2006
25552  MACKENZIE ST 

2006-0564 434
BL 

$1,500 $102.00 GALKOS CONSTRUCTION
714/373-8545

NW
280 SQ FT ALUMINUM SOLID ROOF PATIO COVER ICBO 2228

102.00

07/10/2006
22612  NAPOLI -- 

2006-0565 434
BL EL 

$1,500 $126.10 GALKOS CONSTRUCTION
714/373-8545

AL
ENCLOSE EXISTING PATIO COVER WITH ICBO 3190 WALL SYSTEM, 189 
SQ FT WITH ELECTRIC

126.10

07/10/2006
24942  HON AV 

2006-0566 434
BL PL CH 

$27,519 $981.45 WILSON O. LANDSCAPING
714/974-5003

NW
328 SQ FT ATTACHED PATIO COVER AND FREESTANDING 6'6" 
FIREPLACE

981.45

07/10/2006
27192  WESTRIDGE LN 

2006-0567 434
EL PL CH SP 

$17,000 $1,363.00 ALDERETE POOLS INC
949-492-7289

NW
650 SQ FT POOL AND SPA, GASLINE/ELECTRIC TO FUTURE BBQ AND 
FIREPLACE

1,363.00

07/11/2006
22692  ANCONA -- 

2006-0568 434
BL 

$5,700 $207.07 HOME DEPOT 
562/981-1600

NW
INSTALL NEW VINYL SIDING, ICC ESR# 1066, 1700 SQ FT

207.07
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from  01/01/2006  to  10/03/2007
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07/11/2006 CESAR AND MONICA YEPES
24782  WEYBURN DR 

2006-0569 434
RF 

$3,450 $145.00 MICHAEL MOORE
714/357-5858

NW
TEAR OFF WOOD SHAKE, INSTALL RADIANT BARRIER PLY, 2 LAYERS 
30# FELT, WESTILE FEATHERSTONE SHAKE ICC 

145.00

07/11/2006
25196  DERBY CI 

2006-0570 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

07/12/2006
23251  PERALTA DR N

2006-0571 437
CO 

$0 $60.50 SYIZM
714-8481534

RE
CERTIFICATE OF USE AND OCCUPANCY FOR RACE CAR PREPERATION 
SERVICES

60.50

07/12/2006
23521  PASEO DE VALENCIA -- 311

2006-0573 437
CO 

$0 $60.50 MEMORY CENTER OF 
714-734-3448

RE
CERTIFICATE OF USE AND OCCUPANCY FOR THE MEMORY CENTER OF 
ORANGE COUNTY

60.50

07/12/2006 ERIC TURKEL
25631  PADUA DR 

2006-0574 434
BL EL PL CH 

$20,000 $942.85 PACIFIC COAST HOME 
949/495-1000

AL
C/O WINDOWS, FRONT DOOR, FIRE MAN DOOR, MINOR ELECTRIC 
THRUOUT HOUSE, GAS/ELECT/WATER TO OUTDOOR BBQ

942.85

07/12/2006
26131  MOUNT DIABLO RD 

2006-0575 649
DE 

$536 $52.50 ENGELHARD 
714-381-9561

DE
DEMO AND BACKFILL EXISTING POOL 595 SQ FT

52.50

07/13/2006
24721  MONTE ROYALE ST 

2006-0462 434
BL EL ME PL CH 

$9,854 $682.89 VICTOR JASNIY INC.
949/425-1515

AD
127 SQ FT OF ADDITION AND 100 SQ FT OF REMODEL

682.89

07/13/2006
25615  ELM BANK DR 

2006-0576 434
ME 

$11,000 $107.30 ECONO AIR
800-503-2666

NW
CHANGE OUT FAU AND A/C IN EXISTING LOCATIONS

107.30

07/13/2006
24911  GEORGIA SUE DR 

2006-0578 434
ME 

$2,000 $107.30 ALLIED PLUMBING 
714/998-4300

NW
CHANGE OUT FAU, A/C AND COIL IN EXISTING LOCATIONS

107.30

07/13/2006
24642  LA CIENEGA ST 

2006-0579 434
BL CH 

$2,184 $212.00 THE PATIO MAN
949-493-7923

NW
10 X 10 SOLID ROOF PATIO COVER WITH TILE, 16X 20 OPEN LATTICE 
PATIO COVER (ATTACHED)

212.00

07/13/2006 MARYAN TANGLAO
22221  TERNI -- 

2006-0580 434
BL CH 

$2,000 $123.00 MARYAN TANGLAO
949/215-1856

NW
360 SQ FT SOLID ROOF PATIO COVER (ATTACHED) WITH ASPHALT 
SHINGLE TO MATCH RESIDENCE

123.00

07/14/2006
25521  ALISAL AV 

2006-0507 434
BL EL CH PC 

$86,500 $2,026.66 CARL MANIRE
949-633-2505 CE

AD
160 SQ FT OF ADDITION, ELEVATOR SHAFT AND 160 SQ FT OF 
REMODEL, T/O EXISTING WOOD SIDING AND RESTUCC

2,026.66

07/14/2006
25791  PECOS RD 

2006-0581 434
CH SP 

$10,750 $1,171.68 SWAN POOLS
859-8466

AD
430 SQ FT OF NEW POOL AND SPA

1,171.68

07/17/2006
24791  WEYBURN DR 

2006-0583 434
SP 

$9,000 $387.50 JEFF KERBER POOL 
909/465-0677

AL
REPLASTER 400 SQ FT POOL AND SPA

387.50

07/17/2006
22211  ADAMO -- 

2006-0584 434
ME 

$500 $65.90 GARZA'S WEST COAST 
949/552-5612

NW
CHANGE OUT A/C IN ATTIC (EXISTING LOCATION)

65.90

07/18/2006
24155  LAGUNA HILLS ML 1000

2006-0586 437
EL ME 

$500 $131.00 AIRE RITE AIR 
714/895-2338

NW
CHANGE OUT ROOF TOP HVAC UNIT IN EXISTING LOCATION

131.00

07/18/2006
26701  QUAIL CK 85

2006-0587 434
ME 

$500 $65.90 ALLIED PLUMBING 
714/998-4300

NW
CHANGE OUT A/C UNIT IN EXISTING LOCATION

65.90
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07/18/2006
25485  BARENTS ST 

2006-0588 329
CH SP 

$80,000 $2,207.85 CREATIVE ROCK 
349-0875

NW
750 SQ FT POOL AND SPA WITH 5' HIGH SLIDE AND 2 GROTTOS

2,207.85

07/18/2006
25481  NOTTINGHAM CT 

2006-0589 329
BL EL PL CH SP 

$3,350 $616.90 MISSION POOLS
1-949-588-0100

NW
97 SQ FT SPA, EXTEND GAS TO FUTURE FIREPIT, BBQ, TWO HEATERS 
AND ELECT TO FUTURE BBQ, 50 LF OF 5'HIG

616.90

07/18/2006
25291  MUSTANG DR 

2006-0590 329
BL CH 

$810 $71.00 ACORN LANDSCAPE
949661-6448

NW
30 LF OF 5' HIGH MAX RETAINING WALL FOR POOL EQUIPMENT

71.00

07/19/2006
26642  CHESTER DR 

2006-0475 434
BL EL ME PL CH 

$18,626 $977.63 DEAN BERSCHAUER
949/643-7930

NW
222 SQ FT ADDITION

977.63

07/19/2006
24304  DALE DR 

2006-0591 434
EL PL 

$500 $121.40 ANTOINES 
714/968-3555

AL
REMODEL KITCHEN AND DOWNSTAIRS BATH (CHANGE OUT FIXTURES, 
NO STRUCTURAL)

121.40

07/19/2006
24291  AVENIDA DE LA CARLOTA -- 
P5

2006-0592 649
DE 

$3,853 $2,874.25 ROAD RUNNER SPORTS
858/974-4369

DE
DEMO EXISTING GRID WORK, LIGHT FIXTURES, HVAC DUCTING AND 
OTHER MISC ITEMS FOR ROAD RUNNER SPORTS SU

2,874.25

07/19/2006
24582  CREEKVIEW DR 

2006-0593 434
PL 

$500 $33.50 WATER HEATERS ONLY 
800-835-8345

NW
WATER HEATER CHANGE OUT

33.50

07/20/2006
22281  TORINO -- 

2006-0264 434
BL CC EL ME PL CH 

$96,457 $3,512.11 ORANGE COUNTY 
714/998-6356

NW
1122 SQ FT ADDITION OF FAMILY ROOM (1ST FLR) MASTER SUITE (2ND 
FLR) ADD 105 SQ FT AT GARAGE

3,512.11

07/20/2006
25272  WILKES PL 

2006-0594 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

07/20/2006
24413  KINGSTON CT 

2006-0595 434
PL 

$0 $33.50 Nock Plumbing
714-895-1246

RE
WATER HEATER REPLACEMENT

33.50

07/20/2006
25401  EMPTY SADDLE DR 

2006-0596 434
RF 

$1,760 $82.00 CAL STATE ROOFING
714/813-7736

AL
TEAR OFF FLAT ROOF, INSTALL 2PLY CAP, HOT MOP 2200 SQ FT

82.00

07/20/2006
24961  ACACIA LN 

2006-0597 434
BL EL ME PL 

$3,000 $213.80 ROVICS CONSTRUCTION
714/444-2648

AL
CHANGE OUT TWO SINKS, TWO LIGHT FIXTURES, ONE OUTLET AND 
EXHAUST FAN IN EXISTING BATH, REMODEL SHOWE

213.80

07/20/2006
14  LAUREL CREEK LN 

2006-0598 434
RF 

$1,680 $82.00 THE ROOF GUY
714-921-1500

AL
TEAR OFF COMP, INSTALL 40 YR COMP OVER EXISTING SHEATHING, 
2100 SQ FT

82.00

07/21/2006 HAL MOOREFIELD
25902  RICHSPRING CI 

2006-0387 434
BL EL ME CH 

$30,188 $1,092.82 MOOREFIELD
310-503-1506 CE

AD
326 SQ FT OF ADDITION AND 100 SQ FT OF REMDEL

1,092.82

07/21/2006
24971  SAUSALITO ST 

2006-0391 434
BL CH 

$13,507 $664.70 EMILIO COLLELL
949/233-0927

NW
NEW 161 SQ FT BALCONY OFF MASTER BDRM

664.70

07/21/2006
25451  MACKENZIE ST 

2006-0599 434
RF 

$800 $49.00 LACROIX ROOFING INC
714-966-2691

AL
TEAR OFF BUR FLAT ROOF SECTION (1000 SQ FT) INSTALL 2 LAYERS 
OF TORCH ON.

49.00
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07/21/2006
23400  PERALTA DR D

2006-0600 437
CO 

$0 $60.50 TALKTRONICS
714-841-0622

RE
CERTIFICATE OF USE AND OCCUPANCY FOR ELECTRONICS RESEACH 
AND PRODUCT DEVELOPMENT

60.50

07/24/2006
25250  LA PAZ RD 

2006-0451 437
BL CH 

$9,600 $532.52 MARK MORITA
310- 781- 9255

AL
T.I. REVISIONS FOR YAMATO RESTAURANT: 600 SQ FT. TOTAL OF 
REMODEL

532.52

07/24/2006
13  OXBOW CREEK LN 

2006-0602 434
RF 

$1,600 $82.00 HOBSON ROOFING
714-661-5692

NW
TEAR OFF COMP, INSTALL 1 LAYER 30# FELT, ASPHALT 40YR COMP 
SHINGLES, 2000 SQ FT

82.00

07/24/2006
22351  CAMINITO TECATE -- 

2006-0603 434
RF 

$2,000 $82.00 FONTAINE 
949-598-8360

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 CDX PLY, 1 LAYER 30# FELT, 
30YR COMP SHINGLE 2500 SQ FT (22351-2235

82.00

07/24/2006
22331  CAMINITO TECATE -- 

2006-0604 434
RF 

$2,400 $113.00 FONTAINE 
949-598-8360

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 CDX PLY, 1 LAYER 30# FELT, 
30YR COMP SHINGLE 3000 SQ FT (22331-2234

113.00

07/24/2006
22392  CAMINITO TECATE -- 

2006-0605 434
RF 

$1,120 $82.00 FONTAINE 
949-598-8360

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 CDX PLY, 1 LAYER 30# FELT, 
30YR COMP SHINGLE 1400 SQ FT (22392-2240

82.00

07/24/2006
22312  CAMINITO TECATE -- 

2006-0606 434
RF 

$1,280 $82.00 FONTAINE 
949-598-8360

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 CDX PLY, 1 LAYER 30# FELT, 
30YR COMP SHINGLE 1600 SQ FT (22312-2233

82.00

07/24/2006
22305  CAMINITO TECATE -- 

2006-0607 434
RF 

$1,600 $82.00 FONTAINE 
949-598-8360

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 CDX PLY, 1 LAYER 30# FELT, 
30YR COMP SHINGLE 2000 SQ FT (22305-2232

82.00

07/24/2006
25291  MUSTANG DR 

2006-0609 329
CH SP 

$7,725 $1,021.27 MISSION POOLS
1-949-588-0100

NW
309 SQ FT POOL AND SPA

1,021.27

07/24/2006
25651  RAIN TREE RD 

2006-0610 434
BL 

$1,500 $90.00 DGP GENERAL
310/561-8539

AL
ENLARGE FRONT ENTRY DOOR TO 6' WIDE FOR IRON DOOR

90.00

07/24/2006
25965  POKER FLATS PL 

2006-0611 434
RF 

$12,750 $385.78 PETRONELLA ROOFING
949-548-1645

AL
TEAR OFF WOOD SHAKE, INSTALL 1X6 BATTENS, 2 LAYERS 30# FELT, 
FIREFREE NATURAL SLATE ICC ER 5075, 5.7

385.78

07/24/2006 MARK ZAJAC
45  ASPEN CREEK LN 

2006-0612 434
BL EL PL 

$7,000 $344.00 MARK ZAJAC
949/230-3759

AL
REMODEL 2 BATHS, INSTALL NEW SINK IN KITCHEN

344.00

07/25/2006
24694  ASHLAND DR 

2006-0613 434
PL 

$0 $33.50 All Star Water Heaters
8007270977

RE
WATER HEATER REPLACEMENT

33.50

07/25/2006
24155  LAGUNA HILLS ML 2330

2006-0614 437
BL EL 

$132 $85.70 3D SIGNS
770-9252

NW
33 SQ FT CABINET SIGN FOR GREAT STEAK AND POTATO

85.70

07/25/2006
26415  LA TRAVIATA -- 

2006-0615 434
BL 

$629 $59.00 ALL PRO REMODELING
714-335-8165

NW
121 SQ FT ATTACHED LATTICE PATIO COVER ICBO #2228P

59.00

07/26/2006
26226  CARMEL ST 

2006-0493 434
BL EL PL CH 

$10,195 $663.42 ROBERT PEDIGO
805/208-4106

NW
50 SQ FT ADDITION AND 150 SQ FT REMODEL

663.42

0032624

humza
Highlight

humza
Highlight

humza
Highlight

humza
Highlight

humza
Highlight

humza
Highlight

humza
Highlight



City of Laguna Hills
Permit Activity Report

Report: BG100 Page 37 of 110
10/04/2007 01:06 PM

Issue Date Owner Name / Address Project #/Permits Constr Type Bldg Type/Descrip $ Value $ Perm Fee Contractor / Applic Phone

from  01/01/2006  to  10/03/2007

$ Paid Fees

07/26/2006
25461  MACKENZIE ST 

2006-0616 434
EL ME PL 

$1,500 $294.80 ECONO AIR
800-503-2666

NW
RELOCATE FAU TO ATTIC, INSTALL NEW A/C IN REAR YARD

294.80

07/26/2006
25551  EL CAPITAN LN 

2006-0617 437
SP 

$5,938 $292.09 ALAN SMITH POOL 
714/628-9494

AL
POOL REPLASTER 475 SQ FT

292.09

07/26/2006 VERONICA MALLEN
24602  ASHLAND DR 

2006-0618 434
BL CC CH 

$1,836 $198.50 VERONICA MALLEN
949/598-0954

NW
340 SQ FT RETAINING WALLS (3'-5' HIGH MAX) TO CITY STANDARDS

198.50

07/27/2006 STEVE NGUYEN
24831  CALLE CARMEL -- 

2006-0577 434
BL EL PL CH 

$125,000 $3,360.95 STEVE NGUYEN
714/987-0170

AL
FIRE DAMAGE REPAIR TO GARAGE, AND ROOF.  2811 SQ FT SFR/500 SQ 
FT GARAGE, SMOKE DAMAGE REPAIR TO ALL

3,360.95

07/27/2006
23461  caminito lazaro -- 

2006-0620 434
ME 

$500 $65.90 GEORGE BRAZIL
310-838-0408 12

AL
CHANGE OUT A/C CONDENSOR IN SAME LOCATION

65.90

07/27/2006
25001  SALFORD ST 

2006-0621 437
CC SP 

$7,500 $622.75 OLIVEIRA POOLS
562/690-2272

AL
REMODEL OF 600 SQ FT POOL AND SPA

622.75

07/27/2006
22961  TRITON WY H

2006-0622 437
CO 

$0 $60.50 CALIFORNIA CUSHION INC.
714-270-7405

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A FLOOR COVERING 
DISTRIBUTIONN WAREHOUSE

60.50

07/27/2006
25071  NELLIE GAIL RD 

2006-0623 434
PL 

$6,500 $177.50 PACIFIC COAST COPPER 
714-758-7725

NW
COPPER REPIPE

177.50

07/28/2006
27161  SHENANDOAH DR 

2006-0465 434
CH SP 

$30,000 $1,268.20 ROBERT MILO
949-831-5831

NW
IN GROUND-SPA ADJACENT TO EXISTING CANTILVEVERED DECK AND 
PATIO COVER

1,268.20

07/28/2006
23151  ALCALDE DR C8

2006-0625 437
CO 

$0 $60.50 ARCOMA NORTH AMERICA 
949-293-8513

RE
CERTIFICATE OF USE AND OCCUPANCY FOR TECHNICAL SUPPORT 
AND SPARE PARTS CENTER

60.50

07/31/2006
33  JASMINE CREEK LN 

2006-0628 434
RF 

$1,440 $82.00 SONRISE ROOFING INC.
714/771-3658

NW
TEAR OFF COMP SHINGLE, INSTALL 1 LAYER 30# FELT, 30YR COMP 
SHINGLE 1800 SQ FT

82.00

07/31/2006
26032  FLINTLOCK LN 

2006-0629 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

07/31/2006
25922  LA CUESTA AV 

2006-0630 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

07/31/2006
23382  CAMINITO LUISITO -- 

2006-0631 434
PL 

$0 $33.50 CAMINITO LUISITO
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

07/31/2006
25101  ERICSON WY 

2006-0632 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

07/31/2006
25045  SILVERLEAF LN 

2006-0633 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

07/31/2006
24601  PAIGE CI 

2006-0634 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50
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07/31/2006
27032  IRONWOOD DR 

2006-0635 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

07/31/2006
27671  GOLD DUST LN 

2006-0637 329
BL CH 

$2,227 $168.00 Z.M. TOROSS
(949) 770-6841

AD
412.5 SQ FT OF RETAINIG WALL

168.00

07/31/2006
24291  AVENIDA DE LA CARLOTA -- 
P5

2006-0640 437
BL EL CH 

$7,300 $533.50 NATIONAL SIGN AND 
909/591-4742

NW
79.62 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR ROAD RUNNER 
SPORTS

533.50

08/01/2006
27625  GOLD DUST LN 

2006-0641 434
EL ME PL 

$2,500 $159.40 HARTUNG CONSTRUCTION
366-24044

AL
KITCHEN REMODEL, ADD GASLINE

159.40

08/01/2006
24982  NELLIE GAIL RD 

2006-0642 434
PL 

$10,719 $222.50 MASTER SERV
818-408-4100

AL
COPPER REPIPE, CHANGE OUT WATER HEATER

222.50

08/01/2006
25362  GALLUP CI 

2006-0643 434
RF 

$3,300 $145.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

145.00

08/02/2006 RICHARD CALANDRO
25291  STAGELINE DR 

2006-0280 434
BL ME PL CH 

$44,000 $1,832.88 DELTA ENGINEERS
949/496-8633

AL
1100 SQ FT REMODEL REPAIR OF 1ST FLOOR FRAMING AND 2ND FLR 
BATH REMODEL

1,832.88

08/02/2006
23002  LAKE FOREST DR 

2006-0644 434
BL EL CH 

$4,200 $316.08 NATIONAL SIGN AND 
909/591-4742

NW
ADD 22.5 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR GREEN 
BURRITO TO EXISTING CARL'S JR RESTAURANT

316.08

08/02/2006 MARK ZAJAC
45  ASPEN CREEK LN 

2006-0645 434
BL 

$500 $47.00 MARK ZAJAC
949/230-3759

AL
INSTALL 65 SQ FT OF NEW ELDORADO STONE VENEER AT GARAGE 
FRONT ICC ER 3568

47.00

08/02/2006
24902  LUTON ST 

2006-0646 434
RF 

$4,050 $177.00 M&M ROOFING
949-230-6915

AL
REROOF T/O SHAKE 1/2 OSB , 15 LB FELT COMP

177.00

08/03/2006 EARL BROWN
25042  MUSTANG DR 

2006-0018 101
BL EL ME PL CH PC 

$466,894 $10,941.87 VAUGHN SMITH CONST.
714/292-3039

NW
5009 SQ FT NEW SFR W/666.2 SQ FT GARAGE, 168 SQ FT BALCONY, 
107.4 SQ FT PORCH

10,941.87

08/03/2006
24655  PAIGE CI 

2006-0561 434
BL EL CH 

$28,295 $971.93 ORANGE COUNTY PATIO 
949/683-9861

NW
290 SQ FT SOLID ROOF PATIO COVER AND 47.25 LATTICE PATIO COVER 
(ATTACHED) ADD 5 LIGHTS

971.93

08/03/2006
26022  NELLIE GAIL RD 

2006-0647 434
RF 

$8,250 $305.33 WTR ROOFING INC
949-633-7924

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT, AND 
CERTAINTEED PRESIDENTIAL SHAKE 5500 SQ 

305.33

08/04/2006
25401  ALICIA PY E

2006-0648 437
CO 

$0 $60.50 ALICIA VALENCIA 
949-951-8001

RE
CERTIFICATE OF USE AND OCCUPANCY FOR AN OPTOMOTRY OFFICE

60.50

08/04/2006
24821  ALICIA PY 

2006-0649 328
BL 

$5,000 $175.55 CHICKS SPORTING GOODS
(949) 472-8180

AL
TEMPORARY TENT IN PARKING LOT 8/11/06 THRU 8/20/06

175.55

08/07/2006
27492  HIDDEN TRAIL RD 

2006-0651 434
EL 

$1,500 $81.50 MAGNETIC ELECTRIC
714/526-8024

NW
CHANGE OUT 200 AMP METER FOR SAME

81.50

08/07/2006
26471  LA SCALA -- 

2006-0652 434
ME 

$1,500 $65.90 ALLIED PLUMBING 
714/998-4300

NW
CHANGE OUT A/C UNIT IN EXISTING LOCATION

65.90
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08/07/2006
25901  RAPID FALLS RD 

2006-0653 434
BL 

$250 $47.00 CRANK BROS DECK CO
949/646-9356

AL
244 SQ FT DECK REPAIR TO SHEATHING AND WEATHERPROOFING, 
ICBO ESR1757

47.00

08/07/2006
24155  LAGUNA HILLS ML C10

2006-0654 437
CO 

$0 $60.50 WELL BEING CREATOR
949-836--1996

RE
CERTIFICATE OF USE AND OCCUPANCY FOR FASHION JEWELERY AND 
WELL-BEING PRODUCTS

60.50

08/08/2006
26652  MERIENDA -- 

2006-0656 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR

47.00

08/08/2006
26642  MERIENDA -- 

2006-0657 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
26622  MERIENDA -- 

2006-0658 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
24332  ACASO  

2006-0659 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
24352  ACASO  

2006-0660 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
24372  ACASO  

2006-0661 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
24392  ACASO  

2006-0662 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
26572  LAS PALMAS -- 

2006-0663 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
26552  LAS PALMAS -- 

2006-0664 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
26512  LAS PALMAS -- 

2006-0665 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
26491  LAS PALMAS -- 

2006-0666 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
26491  MERIENDA -- 

2006-0667 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
26511  MERIENDA -- 

2006-0668 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
26521  MERIENDA -- 

2006-0669 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
26531  MERIENDA -- 

2006-0670 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
26541  MERIENDA -- 

2006-0671 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00
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08/08/2006
26532  MERIENDA -- 

2006-0672 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
24322  BERRENDO  

2006-0673 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
24342  BERRENDO  

2006-0674 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
24352  BERRENDO  

2006-0675 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
24381  ACASO  

2006-0676 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/08/2006
26571  LAS PALMAS -- 

2006-0677 434
BL 

$1,000 $47.00 HEARD ENTERPRISES
949/494-5040

AL
CHANGE OUT UTILITY DOOR(S)

47.00

08/09/2006
26  ROCKY CREEK LN 

2006-0679 434
ME PL 

$1,500 $138.80 GEORGE BRAZIL
310-838-0408 12

NW
CHANGE OUT WATER HEATER, REPLACE 10K BTU FURNACE, AND A/C 
CONDENSOR/COIL IN SAME LOCATION

138.80

08/09/2006
25422  NOTTINGHAM CT 

2006-0680 434
PL 

$500 $33.50 GEORGE BRAZIL
310-838-0408 12

NW
INSTALL SEWER LINE CLEAN OUT

33.50

08/09/2006
24761  NELLIE GAIL RD 

2006-0681 329
BL EL PL CH SP 

$95,000 $2,638.15 WATER CONCEPTS INC.
949-770-1145

NW
675 SQ FT POOL AND SPA WITH SLIDE AND GROTTO, ADD 30LF OF 8' 
HIGH MAX RETAINING WALL, ADD 28LF OF 6'

2,638.15

08/09/2006
26531  DAPPLE GREY DR 

2006-0682 434
RF 

$3,440 $145.00 Drake Smith
714-369-5550

RE
REROOFING

145.00

08/09/2006
25301  CABOT RD 104

2006-0683 437
BL PL 

$1,500 $141.90 NASSCO CONSTRUCTION
949/923-5080

AL
INSTALL SINK AND FILL IN PARTITION WALL

141.90

08/09/2006
2  JASMINE CREEK LN 

2006-0684 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

AL
WATER HEATER CHANGE OUT

33.50

08/09/2006
26795  ANADALE DR 

2006-0685 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

AL
WATER HEATER CHANGE OUT

33.50

08/09/2006
23385  CAMINITO TELMO -- 

2006-0686 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

AL
WATER HEATER CHANGE OUT

33.50

08/09/2006
25202  TASMAN RD 

2006-0687 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

AL
WATER HEATER CHANGE OUT

33.50

08/09/2006
6  OXBOW CREEK LN 

2006-0688 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

AL
WATER HEATER CHANGE OUT

33.50

08/09/2006
25031  SOUTHPORT ST 

2006-0689 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

AL
WATER HEATER CHANGE OUT

33.50

08/09/2006
24675  CREEKVIEW DR 

2006-0690 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

AL
WATER HEATER CHANGE OUT

33.50
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08/09/2006
26142  GLEN CANYON DR 

2006-0691 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

AL
WATER HEATER CHANGE OUT

33.50

08/10/2006
24342  ANDREA ST 

2006-0692 434
PL 

$500 $33.50 COAST PLUMBING
(714) 241-1414

NW
WATER HEATER CHANGE OUT

33.50

08/10/2006
24992  KATIE AV 

2006-0693 434
BL EL ME PL 

$1,500 $254.30 MPS CONSTRUCTION
714/997-9193

AL
CHANGE OUT FIXTURES IN MASTER BATH, ADD WHIRLPOOL TUB,  
RECONFIGURE EXISTING SHOWER,  NEW SUBPANEL I

254.30

08/10/2006
19  BRIAR CREEK LN 

2006-0694 434
BL EL ME PL 

$2,800 $289.80 JON GYPSYN
949/495-0999

AL
CREATE MASTER BATH IN EXISTING WALK IN CLOSET (70 SQ FT)

289.80

08/11/2006
23092  MILL CREEK DR 

2006-0508 437
BL EL ME CH 

$28,176 $1,100.14 GREGORY BRASHEARS
949-201-6396 CE

AL
1761 SQ FT OF TI FOR NEW VISTA SCHOOL

1,100.14

08/11/2006
25721  RAIN TREE RD 

2006-0697 434
EL PL CH SP 

$150,000 $3,361.65 GEOSCAPE LANDSCAPE 
949-888-8008

AD
500 SQ FT OF POOL , SPA , NEW FIRE PLACE,  AND FOUNTAINS

3,361.65

08/14/2006
25895  TREE TOP RD 

2006-0698 434
PL 

$6,600 $141.50 MASTER SERV
800-806-7374

AL
COPPER REPIPE

141.50

08/14/2006
23086  TERRA DR 

2006-0699 437
RF 

$6,400 $240.84 JORDAN ROOF COMPANY
714/744-6577

AL
TEAR OFF EXISTING MEMBRANE, INSTALL 2 LAYERS 11# PLY OVER 
BASE, HOT APPLY SBS WHITE CAP SHEET 8000 S

240.84

08/14/2006
24642  MANDEVILLE DR 

2006-0700 434
RF 

$4,500 $191.00 THE ROOF GUY
714-921-1500

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2" CDX, 1 LAYER 30# FELT AND 
EAGLE LIGHTWEIGHT TILE (ICBO 4660) 3000 

191.00

08/15/2006
24976  SARA LN 

2006-0701 434
ME 

$1,200 $87.90 ALSTATE PLUMBING & 
714-688-1228

AL
C/O FAU AND A/C

87.90

08/15/2006
24401  RIDGE ROUTE DR B101

2006-0702 437
BL EL CH 

$1,500 $137.50 3-D SIGNS
949/770-9252

AD
13.75 SQ FT OF NEW SIGN FOR ZORRITO GRILL

137.50

08/15/2006
23372  SOUTH POINTE DR 

2006-0703 437
RF 

$14,000 $398.44 DAVIS ROOFING INC
714-628-9525

AL
REROOF T/O HOT MOP  AND INSTALL SAME

398.44

08/15/2006
23322  SOUTH POINTE DR 

2006-0704 437
RF 

$14,000 $398.44 DAVIS ROOFING INC
714-628-9525

AL
REROOF T/O HOT MOP  AND INSTALL SAME

398.44

08/16/2006
24351  AVENIDA DE LA CARLOTA -- 6

2006-0706 437
CO 

$0 $60.50 BREAK OF DAWN
949-587-9418

RE
CERTIFICATE OF USE AND OCCUPANCY FOR BREAKFAST/RUCHH 
RESTAURANT - INCLUDES STE 6 & 7

60.50

08/16/2006
24351  AVENIDA DE LA CARLOTA -- 8

2006-0707 437
CO 

$0 $60.50 BREAK OF DAWN
949-587-9418

RE
CERTIFICATE OF USE AND OCCUPANCY FOR BREAKFAST/RUCHH 
RESTAURANT

60.50

08/16/2006
27001  MOULTON PY 105

2006-0709 437
CO 

$0 $60.50 E PIZZA CO.
949-831-2040

RE
CERTIFICATE OF USE AND OCCUPANCY FOR PIZZA RESTAURANT

60.50

08/17/2006
25862  PECOS RD 

2006-0585 434
BL EL ME PL CH 

$130,359 $4,740.66 MICHAEL MARGERUM, 
714/961-0191

AL
1613 SQ FT ADDN, APPROX 1400 SQ FT REMODEL, RETAINING WALL 2' 
HIGH, AND TRASH ENCLOSURE RETAIN WALL 

4,740.66
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08/17/2006
23871  WILLOWS DR 

2006-0712 328
RF 

$3,000 $113.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS  166, 168, 170, 172

113.13

08/17/2006
23871  WILLOWS DR 

2006-0713 328
RF 

$3,000 $113.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS  218, 220, 222, 224

113.13

08/17/2006
23871  WILLOWS DR 

2006-0714 328
RF 

$3,000 $113.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS  382, 384, 386, 388

113.13

08/17/2006
23871  WILLOWS DR 

2006-0715 328
RF 

$3,000 $113.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS  398, 400, 402, 404

113.13

08/17/2006
24931  SAUSALITO ST 

2006-0716 434
RF 

$2,240 $113.00 ISLAND PACIFIC ROOFING
714/979-1994

AL
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT, 30 
YEAR GAF ASPHALT SHINGLES, 2800 SQ FT

113.00

08/18/2006
26226  CARMEL ST 

2006-0572 434
BL EL CH 

$20,136 $879.07 ROBERT PEDIGO
805/208-4106

NW
240 SQ FT ADDITION AT DINING ROOM (PHASE TWO)

879.07

08/18/2006
26942  FALLING LEAF DR 

2006-0718 329
EL PL CH SP 

$11,875 $1,246.39 BLACK MOUNTAIN POOLS
909-393-2635

NW
475 SQ FT POOL AND SPA, EXTEND GAS AND ELECT TO BBQ (BY 
OTHERS)

1,246.39

08/18/2006
24461  MANDEVILLE DR 

2006-0719 434
RF 

$3,300 $145.00 CURTIS ROOFING
(949) 206-9963

AL
TEAR OFF WOOD SHAKE, INSTALL 1/2 OSB, 2 LAYERS 30# FELT, 
EAGLELITE CAPO 5.7  ICBO 4660, 2200 SQ FT

145.00

08/21/2006
23582  MARSALA -- 

2006-0721 434
PL 

$0 $33.50 Jonathan Dunn
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

08/21/2006
25082  GRISSOM RD 

2006-0722 434
PL 

$0 $33.50 Jonathan Dunn
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

08/21/2006
24942  CAMBERWELL ST 

2006-0723 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

08/21/2006
24601  MANDEVILLE DR 

2006-0725 434
RF 

$4,950 $209.00 MC CORMACK ROOFING
714/777-4040

AL
TEAR OFF WOOD SHAKE, INFILL SHEATHING, INSTALL 2 LAYERS 30# 
FELT, MONIER DURALITE TILE 5.7LBS, 3300 

209.00

08/21/2006
25222  CHAMPLAIN RD 

2006-0726 434
RF 

$720 $49.00 RICHARD HURLEY 
949/951-6724

AL
TEAR OFF ASPHALT SHINGLES, INSTALL 25# UNDERLAY, TORCH DOWN, 
900 SQ FT

49.00

08/21/2006
25595  EL CAPITAN LN 

2006-0727 329
EL PL 

$500 $59.20 TERRY SHIRLEY
949-770-9029

AD
EXTEND ELECT AND WATER LINE TO KOI POND

59.20

08/22/2006
25555  CREEK DR 

2006-0728 434
EL ME PL 

$10,560 $187.10 REBORN CABINETS, INC
714/630-2220

AL
KITCHEN AND MASTER BATH REMODEL

187.10

08/22/2006
11  JASMINE CREEK LN 

2006-0729 434
RF 

$2,000 $82.00 THE ROOF GUY
714-921-1500

AL
TEAR OFF COMP ROOF, INSTALL 1 LAYER 30# FELT, 40 YEAR COMP 
SHINGLES, 2500 SQ FT

82.00

08/23/2006
25041 W SUNSET PL 

2006-0730 434
ME 

$1,500 $148.80 ALISO AIR INC.
949-589-2021

AL
C/O FAU AND A/C IN EXISTING LOCATIONS

148.80
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08/24/2006
23046  AVENIDA DE LA CARLOTA -- 

2006-0533 437
BL EL ME CH 

$18,080 $994.25 COASTAL PACIFIC 
949/770-1555

AL
SECOND FLOOR COMMON AREA REMODEL 1130 SQ FT

994.25

08/24/2006
25451  MACKENZIE ST 

2006-0731 434
ME 

$700 $107.40 EMPIRE PLUMBING 
714/530-7320

AL
C/O FAU IN GARAGE

107.40

08/24/2006
23501  AVENIDA DE LA CARLOTA -- B

2006-0732 437
EL CH 

$3,200 $131.10 TNT ELECTRIC SIGNS
562/244-7546

NW
60 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR LAKESHORE 
LEARNING STORE

131.10

08/24/2006
25411  CABOT RD 202

2006-0733 437
CO 

$0 $60.50 ROBERT HENSTRIDGE & 
949-364-3700

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A LAW FIRM

60.50

08/25/2006
24841  RED LODGE PL 

2006-0735 434
RF 

$1,000 $49.00 ANDRADE ARCHITECTS
949/715-7474

NW
REROOF BARN T/O COMP INSTALL 30 YR COMP

49.00

08/25/2006
24051  EL TORO RD 

2006-0737 437
EL 

$0 $0.00 ALLIANCE STREET WORKS
714-578-7000

AL
NEW METER FOR SIGNAL UPGRADE

0.00

08/28/2006
23275  SOUTH POINTE DR 150

2006-0738 437
CO 

$0 $60.50 SOC SOBRIETY
949-683-5455

RE
CERTIFICATE OF USE AND OCUPANCY FOR PEER COUNSELING AND 
GROUP COUNSELING OFFICE

60.50

08/28/2006 BARBARA STONER
25832  PECOS RD 

2006-0740 434
BL EL ME PL CH 

$54,000 $1,461.45 BARBARA STONER
949/362-3797

AL
1350 SQ FT REMODEL OF LIVING, FAMILY, KITCHEN AND DINING ROOM

1,451.85

08/28/2006
25811  MIDDLERIDGE LN 

2006-0741 329
BL 

$1,500 $92.00 C&S LANDSCAPE AND 
909/721-0283

NW
178 SQ FT RETAINING WALL, 3'-6' HIGH MAX, WITH TWO 3' HIGH 
PILASTERS

92.00

08/28/2006
23002  CAMINITO BRISA -- 

2006-0742 434
BL EL 

$1,600 $109.30 DIAL ONE WRS WINDOWS
714-1800-266-67

AL
CONVERT EXISTING WINDOW TO SLIDER, ADD TWO LIGHTS AND 
SWITCH, RELOCATE EXISTING OUTLET

109.30

08/28/2006
24721  MONTE ROYALE ST 

2006-0743 434
RF 

$4,800 $177.00 CAL CASA ROOFING
714/999-7024

AL
TEAR OFF WOOD SHAKE, INSTALL OSB PLY, 2 LAYERS 30# FELT, 
EAGLELITE LIGHTWEIGHT TILE ICBO 4660, 3200 

177.00

08/29/2006
24291  AVENIDA DE LA CARLOTA -- 

2006-0476 437
BL CC EL CH 

$20,000 $1,394.13 NADEL ARCHITECTS
714/540-5000

NW
DIVIDE EXISTING 10,321 SQ FT COMMERCIAL SPACE INTO TWO SUITES, 
FOR FUTURE TENANTS (2616 SF & 7705 SF

1,394.13

08/29/2006
9  OXBOW CREEK LN 

2006-0556 434
BL EL CH 

$12,938 $704.53 B&B CONSTRUCTION
949/650-3660

NW
6'10" X 10'6" ADDITION TO LIVING ROOM, ADD SOLID ROOF OVER 
EXISTING DECK AT GARAGE (2ND FLR), 26 SQ 

704.53

08/29/2006
23052  LAKE FOREST DR D1

2006-0745 437
CO 

$0 $60.50 SUNDANCE HOME 
949-206-9167

RE
CERTIFICATE OF USE AND OCCUPANCY FOR HOME FURNISHING STORE

60.50

08/29/2006 BLANCA SCOT
25091  DE SALLE ST 

2006-0746 434
BL CC CH 

$2,000 $211.00 BLANCA SCOT
949/859-2237

AL
230 SQ FT PATIO COVER AND INSTALL SLIDER IN EXISTING WINDOW 
OPENING ON SECOND FLOOR (CODE ENFORCEMEN

211.00

08/29/2006
23052  LAKE FOREST DR D1

2006-0747 437
BL EL CH 

$1,700 $181.30 CT SIGNS
714/720-3938

NW
30.4 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR SUNDANCE 
HOME FURINSHINGS

181.30
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08/30/2006
25792  DILLON RD 

2006-0650 329
BL CH 

$40,000 $1,472.44 MK CUSTOM 
949/584-9713

NW
LOWER LEVEL FOUNDATION AND FIRST FLOOR STEM WALL WITH 
CAISSONS

1,472.44

08/30/2006
25252  ORELLANO WY 

2006-0748 434
RF 

$2,240 $113.00 Brandon Till
714-423-9228

RE
REROOFING

113.00

08/30/2006
26032  LA CUESTA AV 

2006-0749 434
RF 

$5,100 $209.01 Brandon Till
714-423-9228

RE
REROOFING

209.01

08/30/2006
27162  LOST COLT DR 

2006-0750 434
PL 

$4,000 $96.50 PINPOINT LEAK DET. & 
619-726-5119

AL
PARTIAL COPPER REPIPE

96.50

08/31/2006
27192  WESTRIDGE LN 

2006-0638 434
BL CH 

$13,758 $710.73 MLS LANDSCAPE DESIGN
714-878-9488

NW
696 SQ FT RETAINING WALLS 3'-5' HIGH AND A 12' HIGH MAX OUTDOOR 
FIREPLACE

710.73

08/31/2006
24155  LAGUNA HILLS ML 

2006-0752 437
CC EL 

$2,000 $164.20 BIG FISH ELECTRIC INC
714/342-3219

AL
EXTEND ELECTRIC TO MALL COMMON AREA (KIOSK AREAS)

164.20

08/31/2006
25131  COSTEAU ST 

2006-0753 437
BL CH 

$500 $73.00 NATIONAL SIGN
909-591-4742

AL
INSTALL 2 NEW SIGNS (60 SQ FT EACH= 120 SQ FT) ILLUMINATED BOX 
SIGNS FOR PUBLIC STORAGE CENTER

73.00

08/31/2006
23521  PASEO DE VALENCIA -- 311

2006-0755 437
CO 

$0 $60.50 PSYCHOLOGICAL 
949-559-0816

RE
CERIFIATE OF USE AND OCCUPANCY FOR A PSYCHOLOGICAL 
SERVICES OFFICE

60.50

09/01/2006
24852  BEARGRASS CI 

2006-0756 434
BL RF 

$5,000 $199.00 RS MEYERS
949/675-7555

AL
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1LAYER OF 30# FELT, 
EAGLELITE TILE ICC ER 4660 (3000 SF) REST

199.00

09/01/2006
26231  ALAMEDA AV 

2006-0757 434
RF 

$4,950 $177.00 FAIRWEATHER ROOFING
714/997-9449

AL
TEAR OFF TILE, INSTALL 2 LAYERS 30# FELT, EAGLELITE TILE ICC ER 
4660, 3300 SQ FT

177.00

09/05/2006
22495  CAMINITO GRANDE -- 

2006-0759 434
PL 

$500 $33.50 AAMES PLUMBING
714/530-2440

AL
CHANGE OUT WATER HEATER

33.50

09/05/2006
26701  WEST HAVEN DR 

2006-0760 434
BL CH 

$3,120 $230.00 PONCE CONSTRUCTION
949/454-9575

AL
600 SQ FT ATTACHED LATTICE PATIO COVER TO REPLACE EXISTING

230.00

09/05/2006
25022 E SUNSET PL 

2006-0762 434
PL 

$9,900 $168.50 MASTER SERV
800-806-7374

AL
COPPER REPIPE

168.50

09/05/2006 RANDY GORDON
26152  BUENA VISTA DR 

2006-0763 434
BL 

$1,500 $82.20 RANDY GORDON
949/922-9801

AL
INSTALL 3 SLIDING DOORS (CONVERT ONE WINDOW INTO SLIDER), 2 
WINDOWS

82.20

09/05/2006
23642  VERONA -- 

2006-0764 434
RF 

$1,520 $82.00 jim mccormack
714-777-4040

RE
REROOFING

82.00

09/05/2006
26392  LAS ALTURAS AV 

2006-0765 434
RF 

$3,410 $145.00 jim mccormack
714-777-4040

RE
REROOFING

145.00
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09/06/2006
26385  MODENA -- 

2006-0766 434
EL ME PL 

$1,500 $187.80 ROVICS CONST. INC
714-375-0722

NW
CHANGE OUT LIGHT FIXTURES, REPLACE PLUMBING FIXTURES IN 
KITCHEN AND BAR AREA

187.80

09/06/2006
22665  NAPOLI -- 

2006-0767 434
EL ME PL 

$1,500 $168.40 ROVICS CONST. INC
714-375-0722

AL
CHANGE OUT LIGHTING, MINOR ELECT, AND PLUMBING FIXTURES IN 
KITCHEN

168.40

09/07/2006
23601  VERONA -- 

2006-0560 434
BL EL ME CH 

$25,673 $1,081.51 COAST BUILDING CO
949/510-2281

AD
306 SQ FT ADDITION TO FAMILY ROOM

1,081.51

09/07/2006
25532  LONE PINE CI 

2006-0768 434
ME 

$20,045 $278.10 ALLIED PLUMBING 
714/998-4300

AL
CHANGE OUT 2 A/C UNITS AND 2 FAU IN EXISTING LOCATIONS, 
CHANGE OUT DUCTING

278.10

09/07/2006
25412  NELLIE GAIL RD 

2006-0769 434
ME 

$1,500 $107.30 ALLIED PLUMBING 
714/998-4300

AL
CHANGE OUT A/C AND FAU IN EXISTING LOCATIONS

107.30

09/07/2006
26951  HIGHWOOD CI 

2006-0770 434
ME 

$1,500 $148.80 ALLIED PLUMBING 
714/998-4300

AL
CHANGE OUT A/C AND FAU IN EXISTING LOCATIONS

148.80

09/07/2006
25063  SALFORD ST 

2006-0771 434
EL ME 

$1,500 $101.70 ALICIA AIR
949/770-2495

NW
INSTALL NEW A/C UNIT IN SIDE YARD, EXTEND ELECTRICAL

101.70

09/08/2006
24155  LAGUNA HILLS ML K101

2006-0336 327
BL EL PL CH 

$60,000 $1,598.41 NEPTUNE DESIGN GROUP
480/607-8198

NW
150 SQ FT KIOSK FOR SURF CITY SQUEEZE

1,598.41

09/08/2006
25992  GLEN CANYON DR 

2006-0342 434
BL EL ME PL CH 

$653,169 $13,215.47 ANDRADE ARCHITECTS
949/715-7474

NW
1142 SF 1st FLR ADD, 1302 SF 2ND FLR ADD, 7850 SF RMDL, 325 SF 
BLCNY, 240 SF LOGGIA, 797 SF GRGE (ph

13,215.47

09/08/2006
22952  CAMINITO PLATA -- 

2006-0772 434
PL 

$0 $33.50 Ray Lim
800-909-9483

RE
WATER HEATER REPLACEMENT

33.50

09/08/2006
24155  LAGUNA HILLS ML 

2006-0773 437
RF 

$5,500 $209.66 LAVEY ROOFING INC.
714-973-6233

AL
REROOF ABOVE FOOD COURT

209.66

09/11/2006
24851  CALLE CARMEL -- 

2006-0774 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

09/11/2006
24155  LAGUNA HILLS ML K100

2006-0775 437
CO 

$0 $60.50 PROFIX JEWELRY AND 
949-598-0000

RE
CERTIFICATE OF USE AND OCCUPANCY FOR JEWELERY REPAIR KIOSK

60.50

09/11/2006 CALVIN BURT
27071  LOST COLT DR 

2006-0776 434
EL PL 

$1,500 $59.20 CALVIN BURT
933-4585

AL
REPLACE EXISTING TUB WITH JACUZZI TUB

59.20

09/11/2006
26942  FALLING LEAF DR 

2006-0777 329
BL CH 

$2,981 $172.00 EUROPEAN GARDEN INC
714/296-6174

NW
92 LF OF 6' HIGH RETAINING WALL TO CITY STANDARDS

172.00

09/11/2006
22292  BARBERA -- 

2006-0778 434
ME 

$0 $65.90 MARINA LEMOND
760-427-1231

RE
FURNACE REPLACEMENT

65.90

09/12/2006
23331  MOULTON PY 

2006-0396 437
BL CH 

$3,000 $176.13 LAKE HILLS COMMUNITY 
949/500-1515

AL
FOUR FIRE DOOR CHANGE OUTS ON FIRST FLOOR (AS REQUIRED BY 
FIRE MARSHAL) REFERENCE SHEET A2.1 FOR CHA

176.13
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09/12/2006
24155  LAGUNA HILLS ML 1140

2006-0624 437
BL EL ME PL CH 

$120,000 $4,766.94 LUKE TILLERY
949-574-3004

AL
5830 SQ FT OF TI FOR FAMOUS FOOTWEAR

4,766.94

09/12/2006
23501  AVENIDA DE LA CARLOTA -- B

2006-0696 437
BL EL ME PL CH 

$131,000 $5,623.77 JACK ROY
310-537-8600

AL
8200 SQ FT OF TI FOR LAKESHORE LEARNING STORE

5,623.77

09/12/2006
22691  NAPOLI -- 

2006-0779 434
ME 

$1,500 $107.30 COAST AIRE
949/279-5575

AL
CHANGE OUT FAU AND A/C UNITS IN EXISTING LOCATIONS

107.30

09/12/2006
24411  RIDGE ROUTE DR 225

2006-0780 437
CO 

$0 $60.50 NOVELLE FINANCIAL 
888-203-4732

RE
CERTIFICATE O USE AND OCCUPANCY FOR A MORTGAGE LENDING 
OFFICE

60.50

09/12/2006
26941  FALLING LEAF DR 

2006-0781 434
PL 

$500 $33.50 WATER HEATERS ONLY 
800-835-8345

AL
WATER HEATER CHANGE OUT

33.50

09/13/2006
25381  ALICIA PY Q

2006-0783 437
CO 

$0 $60.50 JUICE CITY PLUS
949-458-2977

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A JUICE SHOP

60.50

09/13/2006
23172  ALCALDE DR G

2006-0784 437
CO 

$0 $60.50 FURNITURE HOUSE 
949-375-0179

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A FURNITURE STORAGE 
FACILITY

60.50

09/14/2006
25552  la paz RD 

2006-0785 437
RF 

$4,000 $145.34 JL RAY CO
9949) 498-2274

AL
TEAR OFF BUR, INSTALL 4-PLY GAF INTEC HOTMOP SYSTEM WITH ONE 
LAYER COOL CAP  5000 SQ FT

145.34

09/14/2006
24742  MONTE ROYALE ST 

2006-0786 434
PL 

$500 $33.50 AAMES PLUMBING
714/530-2440

AL
CHANGE OUT WATER HEATER

33.50

09/14/2006
23501  AVENIDA DE LA CARLOTA -- B

2006-0787 437
ME 

$5,000 $129.40 JACK ROY
310-537-8600

AL
LAKESHORE LEARNING STORE (CHANGE OUT HVAC AND DUCTING 
ONLY)

129.40

09/14/2006
23122  ALCALDE DR E

2006-0788 437
CO 

$0 $60.50 TD3 PRODUCTS
949-460-0395

RE
CERTIFICATE OF USE AND OCCUPANCY FOR AIR MATRESS 
WAREHOUSE

60.50

09/14/2006 KENNY CRUZ
25902  TREE TOP RD 

2006-0789 329
BL 

$1,210 $92.00 KENNY CRUZ
949/337-0399

AD
2-4' PILASTERS AND 22 LF OF 42"HIGH MAX RETAINING WALL IN FRONT 
YARD TO CITY STANDARDS

92.00

09/14/2006
23552  COMMERCE CENTER DR Q

2006-0790 437
CO 

$0 $60.50 DEZERT NATION
949-370-9313

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A PERFORMANCE PARTS 
DISTRIBUTION CENTER

60.50

09/15/2006
24941  ALICIA PY 

2006-0546 328
BL EL ME CH 

$20,000 $979.63 ROY HERBOLD
714/573-1328

NW
FREESTANDING ATM KIOSK FOR BANK OF AMERICA (35 SQ FT)

979.63

09/15/2006
23456  SOUTH POINTE DR A

2006-0791 437
CO 

$0 $60.50 SITE ACQUISITION 
949-456-9052

RE
cERTIFICATE OF USE AND OCCUPANCY FOR OFFICE AND WAREHOUSE 
OF CELL SITE INSTALLATION COMPANY

60.50

09/18/2006
24031  EL TORO RD 300

2006-0758 437
BL EL ME CH 

$8,208 $629.98 HATTOX DESIGN GROUP
949/399-1112

NW
513 SQ FT T. I . FOR MAGNUSON AND WATERS

629.98
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09/18/2006
26935  FALLING LEAF DR 

2006-0792 434
PL 

$500 $35.50 EARTHWORKS 
949/338-6166

AL
REPLACE LEAKING GASLINE FROM METER TO POOL EQUIPMENT

35.50

09/18/2006
25561  SADDLEROCK PL 

2006-0793 434
EL PL 

$500 $114.40 DAMON DI GREGORIO
714/349-2766

AL
CHANGE OUT LIGHTING AND PLUMBING FIXTURES IN MASTER BATH, 
RELATH SHOWER PAN

114.40

09/18/2006
22952  ALCALDE DR 

2006-0794 437
RF 

$9,600 $335.50 PETRONELLA ROOFING
949-548-1645

AL
TEAR OFF EXISTING BUR, REPLACE WITH NEW CLASS A, GRANULATED 
CAP SHEET, AND COOL ROOF COATING, 12000 

335.50

09/18/2006
24775  MONTE ROYALE ST 

2006-0795 434
RF 

$3,600 $145.00 JIM  MCCORMACK
714-777-4040

RE
REROOFING

145.00

09/19/2006
24291  AVENIDA DE LA CARLOTA -- 
P5

2006-0548 437
BL CC EL ME PL CH 

$123,872 $7,040.61 THOMAS WEYER
858/484-9073

NW
7742 SQ FT T. I. FOR ROAD RUNNER SPORTS SUITE P5

7,040.61

09/19/2006
25512  SPOTTED PONY LN 

2006-0751 434
BL EL ME PL CH 

$40,000 $1,442.68 SANDLER
949-448-8099

AD
399 SQ FT OF NEW POOL HOUSE

1,442.68

09/19/2006
24326  VAL VERDE CT 

2006-0796 434
PL 

$500 $33.50 NOCK PLUMBING
(714) 895-1246

AL
CHANGE OUT WATER HEATER

33.50

09/20/2006
23046  AVENIDA DE LA CARLOTA -- 
100

2006-0636 437
BL CC CH 

$5,000 $462.05 SHLEMMER ALGAZE AND 
949/724-8958

NW
ADD NEW DOOR IN RECEPTION AREA FOR SUITE 100

462.05

09/20/2006
24941  LUNA BONITA DR 

2006-0797 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/20/2006
24562  CHRISTINA CT 

2006-0798 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/20/2006
24631  PAIGE CI 

2006-0799 434
PL 

$0 $33.50 Barbara Sell
562 986 5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/20/2006
27482  LOST TRAIL DR 

2006-0800 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/20/2006
24982  SALFORD ST 

2006-0801 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

09/20/2006
25502  NELLIE GAIL RD 

2006-0802 434
RF 

$10,000 $342.50 PETRONELLA ROOFING
949-548-1645

AL
TEAR OFF WOOD SHINGLES, INSTALL 2 LAYERS 30# FELT, AUBURN 
LITE TILE ICBO 2310, 6000 SQ FT

342.50

09/20/2006
25102  BLACK HORSE LN 

2006-0803 329
BL 

$1,231 $88.00 MUDD INDUSTRIES INC.
949-716-7002

NW
38 LF OF 6' HIGH MAX RETAINING WALL TO CITY STANDARD

88.00

09/21/2006
24155  LAGUNA HILLS ML 

2006-0804 649
DE 

$1,500 $5,101.15 PREMIER PAVING
909/902-5353

DE
DEMOLITION OF PARKING LOT (ASPHALT REMOVAL) 73259 SQ FT

5,101.15

09/21/2006
24642  CHARLTON DR 

2006-0805 434
PL 

$500 $33.50 ALL PRO
888/615-3330

AL
C/O WATER HEATER

33.50
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09/21/2006
26021  LA CUESTA AV 

2006-0806 434
PL 

$500 $33.50 ALL PRO
888/615-3330

AL
C/O WATER HEATER

33.50

09/21/2006
23038  LAKE FOREST DR 

2006-0807 437
PL 

$2,000 $60.50 TOP NOTCH PLUMBING
951/736-7980

AL
REPAIR AND REPLACE CAST IRON DRAIN LINES UNDER BUILDING

60.50

09/21/2006
25231  ROCKRIDGE RD 

2006-0808 434
RF 

$9,900 $336.49 JL RAY CO
9949) 498-2274

AL
REMOVE EXISTING TILE AND SAVE, INSTALL 2 LAYERS 30# FELT, 
REINSTALL TILE, 6600 SQ FT

336.49

09/22/2006
27122  WESTRIDGE LN 

2006-0527 434
BL EL ME PL CH 

$61,079 $1,733.34 ENGELHARD 
714-381-9561

NW
728 SQ FT ADDITION ON FIRST FLOOR. ADD BDRM, BATH, STORAGE, 
CLOSET, 18LF OF 4' HIGH RETAINING WALL

1,733.34

09/22/2006
25146  SOUTHPORT ST 

2006-0809 434
RF 

$4,200 $177.00 GUARDIAN ROOFS
714/423-1623

AL
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 2 PLY 30# FELT, US 
CLAYLIGHT ICBO 3523, 2800 SQ FT

177.00

09/22/2006
25102  BLACK HORSE LN 

2006-0810 329
BL EL PL SP 

$18,813 $960.48 AQUATIC TECH INC
949-493-9548

NW
REMODEL POOL, ADD ROCK WATER FALL AND 6' HIGH SLIDE, EXTEND 
GAS AND ELECT TO FUTURE FIREPIT, BBQ, FI

902.88

09/22/2006
24721  MONTE ROYALE ST 

2006-0811 434
BL 

$2,700 $111.00 AURORA CONSTRUCTION
714/379-2194

AL
TEAR OFF WOOD SIDING (1800 SQ FT) AND STUCCO FINISH

111.00

09/25/2006
24622  CREEKVIEW DR 

2006-0813 434
RF 

$2,640 $113.00 ALTERNATIVE ROOFING, 
909/945-5507

AL
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER OF 15# FELT, 
COMP SHINGLES, 3300 SQ FT

113.00

09/25/2006
4  JASMINE CREEK LN 

2006-0814 434
RF 

$1,840 $82.00 MARK HOBSON
661-5692

AL
TEAR OFF COMP, INSTALL 1 LAYER 30# FELT, COMP SHINGLE, 2300 SQ 
FT

82.00

09/25/2006
25792  VIA LOMAS -- 

2006-0815 434
BL 

$17,500 $440.00 RIGHT WAY PROP MGMT
949/858-1055

AL
REHABILITATION OF UNITS 77-80

440.00

09/25/2006
25772  VIA LOMAS -- 

2006-0816 434
BL 

$17,500 $440.00 RIGHT WAY PROP MGMT
949/858-1055

AL
REHABILITATION OF UNITS 89-92

440.00

09/25/2006
25562  HARRINGTON CT 

2006-0817 434
BL 

$10,000 $334.50 CAPTAIN CONSTRUCTION
800/945-2116

NW
CHANGE OUT 5 DOORS AND 6 WINDOWS AT REAR OF HOUSE

334.50

09/25/2006
23251  VISTA GRANDE DR A

2006-0818 437
CO 

$0 $60.50 EXPERT AUTO REPAIR
949-215-8393

RE
CERTIFICATE OF USE AND OCCUPANCY FOR AN AUTO REPAIR FACILTY

60.50

09/26/2006
23046  AVENIDA DE LA CARLOTA -- 
750

2006-0608 437
BL EL ME PL CH 

$133,920 $6,371.12 ZILLY INTERIOR 
949/476-0408

AL
8370 SQ FT T.I. FOR THE STATE OF CALIFORNIA SUITE 750

6,371.12

09/26/2006
23636  MESSINA -- 

2006-0819 434
EL 

$500 $26.90 KEY ELECTRIC
562/404-4883

AL
PULL STATION

26.90

09/26/2006
25162  BARENTS ST 

2006-0820 434
PL 

$500 $33.50 WATER HEATERS ONLY 
800-835-8345

AL
WATER HEATER CHANGE OUT

33.50
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09/26/2006
26622  MEADOW CREST DR 

2006-0823 329
CH SP 

$14,700 $1,251.62 SILVER SPRINGS POOLS & 
949-218-8524

NW
588 SQ FT POOL AND SPA, EXTEND GAS/ELECTRIC TO FUTURE BBQ 
AND FIREPIT

1,251.62

09/27/2006
25415  COSTEAU ST 

2006-0824 434
PL 

$500 $44.50 RAPID PLUMBING
800/997-2743

AL
REPAIR WATER MAIN FROM METER TO HOUSE

44.50

09/27/2006
25512  SPOTTED PONY LN 

2006-0825 434
BL 

$2,430 $119.00 SANDLER
949-448-8099

AD
75LF BY 6' HIGH MAX RETAINING WALL (BOTTOM OF FOOTING TO TOP 
OF WALL TO CITY STANDARD

119.00

09/27/2006
25292  MCINTYRE ST C1

2006-0827 437
CO 

$0 $60.50 OC COMPUTERS
949-855-2800

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A COMPUTER RETAIL 
STORE

60.50

09/27/2006
25756  ENCANTO CT 

2006-0828 434
EL 

$500 $81.50 MOR WATTS ELECTRIC
949/457-0490

NW
UPGRADE METER TO 200 AMP

81.50

09/27/2006
24551  MANDEVILLE DR 

2006-0829 434
RF 

$3,630 $145.00 JIM MCCORMACK
714-777-4040

RE
REROOFING

145.00

09/28/2006
24952  BUCKSKIN DR 

2006-0708 434
BL EL ME PL CH 

$80,000 $3,126.35 HOBSON CONSTRUCTION, 
949/496-3913

AL
2000 SQ FT REMODEL OF MSTR BDRM/BATH, KITCHEN, LAUNDRY RM, 
CABANA BATH, PWDR RM, 2ND FLR BATH, WINDO

3,126.35

09/28/2006
23038  LAKE FOREST DR 

2006-0830 437
PL 

$2,000 $52.90 TOP NOTCH PLUMBING
951/736-7980

AL
REPLACE SEWER LINES FROM CLEANOUT AT BUILDING TO SEWER 
SERVICE

52.90

09/28/2006
27162  WESTRIDGE LN 

2006-0831 434
PL 

$500 $33.50 WATER HEATERS ONLY 
800-835-8345

AL
WATER HEATER CHANGE OUT

33.50

09/29/2006
25042  SUTTER DR 

2006-0627 214
BL EL ME PL CH 

$31,000 $1,436.05 THE LOUIE GROUP
714-374-7034

NW
361 SQ FT OF NEW GAME ROOM

1,436.05

09/29/2006
26172  FLINTLOCK LN 

2006-0832 434
RF 

$5,850 $233.09 NOIRLAND ROOFING
495-2002

AL
REROOF T/O SHAKE PLY EXISTING 30 LB FELT 11 LB TILE

233.09

09/29/2006
24203  AVENIDA DE LA CARLOTA -- 

2006-0833 328
EL 

$200 $317.00 PUMPKIN CITY
949-768-1103

AL
TEMP POWER FOR PUMPKIN LOT

317.00

10/02/2006
26032  FLINTLOCK LN 

2006-0114 214
BL EL ME PL CH 

$85,000 $2,015.30 MC DONALD GENERAL 
949/466-9980

NW
352 SQ FT POOL CABANA AND 100 SQ FT SOLID ROOF PATIO, 
RETAINING WALL WITH CAISSONS

1,850.30

10/02/2006
25732  NELLIE GAIL RD 

2006-0834 434
RF 

$6,820 $240.18 SCOTT JOHNSON
951-538-7454

RE
REROOFING

240.18

10/02/2006
25331  DERBY HILL DR 

2006-0836 434
RF 

$5,280 $209.03 HURLEY ENTERPRISES
949/951-6724

AL
TEAR OFF WOOD SHAKE, INSTALL CAP SHEET, 2 LAYERS FELT, CLASS 
B HEAVY SHAKE, 4800 SQ FT

209.03

10/03/2006
24155  LAGUNA HILLS ML 1645

2006-0705 437
BL EL ME PL CH 

$50,000 $1,806.20 STEVE WILLIAMSON
562-943-7008

AL
1250 SQ FT OF TI FOR CHOCOLATE FACTORY

1,806.20

10/03/2006
23001  DEL LAGO DR B1

2006-0739 437
BL EL ME PL CH 

$41,552 $1,415.73 K&D CONSTUCTION 
714/269-6318

AL
2597 SQ FT T.I. FOR HOUSEHOLD FINANCE

1,415.73
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10/03/2006
26538  MOULTON PY H

2006-0744 437
BL EL ME CH 

$133,024 $5,757.22 BRETT CARLSON 
949/831-3500

AL
REMODEL EXISTING DINING, ASSEMBLY AND GAMES AREA FOR CHUCK 
E. CHEESE  (8314 SQ FT TOTAL)

5,757.22

10/03/2006
22486  CAMINITO GRANDE -- 

2006-0837 434
ME 

$0 $65.90 TINA
714-534-8474

RE
FURNACE REPLACEMENT

65.90

10/03/2006
25311  DERBY HILL DR 

2006-0838 434
ME 

$0 $65.90 TINA
714-534-8474

RE
FURNACE REPLACEMENT

65.90

10/03/2006
23355  CAMINITO MARCIAL -- 

2006-0839 434
ME 

$0 $65.90 TINA
714-534-8474

RE
FURNACE REPLACEMENT

65.90

10/03/2006
22982  CAMINITO LINDA -- 

2006-0840 434
ME 

$0 $65.90 TINA
714-534-8474

RE
FURNACE REPLACEMENT

65.90

10/03/2006
25732  MAPLE VIEW DR 

2006-0841 434
ME 

$0 $65.90 TINA
714-534-8474

RE
FURNACE REPLACEMENT

65.90

10/03/2006
25381  ALICIA PY H

2006-0842 437
CO 

$0 $60.50 SADDLEBACK BARBER 
949-859-0463

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A BARBER SHOP

60.50

10/04/2006
23172  ALCALDE DR F

2006-0843 437
CO 

$0 $60.50 DEVINE DESIGN
949-548-6955

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A GENERAL 
CONTRACTOR: DRYWALL, TILE, PAINTING, ETC.

60.50

10/05/2006
22972  MOULTON PY 101

2006-0724 437
BL EL ME PL CH 

$16,496 $1,078.10 DAVID VALLEJO
562/522-4179

NW
1031 SQ FT T.I. FOR JAVATINIS COFFEE HOUSE

1,078.10

10/05/2006 CLAUDIA LOPEZ
24992  PRESIDIO DR 

2006-0844 434
BL EL CH 

$1,586 $165.90 CARLOS RODRIGUEZ
714/235-3075

NW
14X15 ENCLOSED PATIO COVER ICBO 3505p, WITH ELECTRICAL

165.90

10/05/2006
23042  ALCALDE DR E

2006-0845 437
CO 

$0 $60.50 FL ENTERPRISES
949-305-6134

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A RUBBER PRODUCT 
DISTRIBUTOR

60.50

10/05/2006
24982  SAUSALITO ST 

2006-0846 434
RF 

$3,600 $179.00 CURTIS ROOFING
(949) 206-9963

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 OSB, 2 LAYERS 30# FELT, EAGLE 
TILE ICBO 4660, 2400 SQ FT

179.00

10/05/2006
25381  ALICIA PY L

2006-0847 437
CO 

$0 $60.50 PACKAGE PEOPLE
949-855-4753

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A MAILBOX AND SHIPPING 
STORE

60.50

10/09/2006
25242  EARHART RD 

2006-0848 434
BL EL ME PL 

$1,500 $195.40 LIBERTY CONSTRUCTION
714/778-1816

AL
CHANGE OUT GFCI OUTLETS, ADD UNDERCABINET LIGHTING IN 
KITCHEN, REPAIR/REPLACE GASLINE TO COOKTOP, AD

195.40

10/09/2006
25781  DILLON RD 

2006-0849 434
BL 

$2,423 $123.00 TJM CONSTRUCTION
949/533-0764

AL
REPAIR AND REPLACE EXISTING TRELLIS PATIO COVER WITH SAME TO 
CITY STANDARDS 466 SQ FT

123.00

10/09/2006
25842  PRAIRESTONE DR 

2006-0850 434
RF 

$6,300 $238.13 PETRONELLA ROOFING
949-548-1645

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 CDX, 2 LAYERS 15# FELT, 50 
YEAR GRAND CYN COMP SHINGLE, 4200 SQ FT

238.13
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10/10/2006
25701  LONE ACRES LN 

2006-0734 434
BL EL ME PL CH 

$100,000 $3,186.47 TODD ANDREW HALTON
949-600-5770

AD
1099.70 SQ FT OF ADDITION 87.25 SQ FT OF GARAGE 780 SQ FT OF 
REMODEL, RELOCATE 2 A/C UNITS, ADD 1 FA

3,186.47

10/10/2006
25472  GRISSOM RD 

2006-0851 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

10/10/2006
23372  CAMINITO TELMO -- 

2006-0852 434
PL 

$0 $33.50 Ray Lim
800-909-9483

RE
WATER HEATER REPLACEMENT

33.50

10/10/2006
25452  HILLARY LN 

2006-0853 434
DE 

$4,000 $149.00 FRISCH AND SONS 
714-282-0643

DE
400 SQ FT POOL DEMO AND EQUIPMENT CAP OFF

149.00

10/10/2006
24721  CLARINGTON DR 

2006-0855 434
BL CH 

$1,500 $133.00 GALKOS CONSTRUCTION
714/373-8545

AL
100 SQ FT LATTICE PATIO COVER ICBO 2228P

133.00

10/10/2006
24155  LAGUNA HILLS ML 1500

2006-0856 437
BL EL CH 

$8,000 $504.28 EXPRESS SIGN AND NEON
323-291-3333

NW
120 SQ FT (TOTAL) ILLUMINATED CHANNEL LETTER SIGNS FOR YI WON 
(2 EXTERIOR, 1 INTERIOR)

504.28

10/10/2006
26538  MOULTON PY H

2006-0857 437
BL EL CH 

$2,100 $248.90 3D SIGNS
770-9252

NW
115 SQ FT ILLUMINATED CHANNEL LETTER SIGN AND LOGO SIGN FOR 
CHUCK E. CHEESE

248.90

10/10/2006
25352  CHAMPLAIN RD 

2006-0858 434
EL PL 

$500 $61.60 CREATIVE LANDSCAPING
949/458-3732

NW
EXTEND GASLINE AND ELECTRIC TO NEW BBQ

61.60

10/11/2006
27572  DEPUTY CI 

2006-0861 329
BL CH 

$2,500 $172.00 MUDD INDUSTRIES INC.
949-716-7002

NW
61LF BY 6' HIGH MAX RETAINING WALL TO CITY STANDARDS

172.00

10/12/2006
24651  DEVONPORT CI 

2006-0862 434
PL 

$500 $53.50 PACIFIC COAST COPPER 
714-758-7725

AL
REPLACE MAIN LINE WATER SERVICE FROM METER TO HOUSE, ADD 
ONE HOSEBIB

53.50

10/12/2006
45  JASMINE CREEK LN 

2006-0863 434
RF 

$1,600 $80.00 SONRISE ROOFING INC.
714/771-3658

NW
TEAR OFF 1 LAYER COMP SHINGLE, INSTALL 1 LAYER 30# FELT, COMP 
SHINGLE, 2000 SQ FT

80.00

10/12/2006
25381  ALICIA PY F

2006-0864 437
CO 

$0 $60.50 INDIAN GROCERIES AND 
949-374-4455

RE
CERTIFICATE OF USE AND OCCUPANCY FOR AN INDIAN GROCERY 
STORE

60.50

10/12/2006
25191  BLACK HORSE LN 

2006-0865 434
EL 

$1,500 $63.70 ASL ELECTRIC, INC
949/589-9275

NW
ELECTRICAL CHANGE OUTS IN KITCHEN REMODEL

63.70

10/13/2006
27641  GOLD DUST LN 

2006-0626 434
BL CC EL ME PL CH 

$200,000 $7,291.92 RON BEGLEY
714-371-7928 CE

AD
687 SQ FT OF ADDITION AND 3000 SQ FT OF REMODEL

7,291.92

10/13/2006
25901  RAPID FALLS RD 

2006-0866 434
BL CH 

$4,000 $220.00 CLEAR VIEW 
714/889-8439

NW
REPLACE 2 FRENCH DOORS TO SLIDERS, CONVERT ONE FRENCH 
DOOR TO WINDOW

220.00

10/13/2006 MARY GUNDERSON
25191  BLACK HORSE LN 

2006-0868 434
PL 

$500 $42.50 ALL STAR PLUMBING
949/370-1050

NW
RUN NEW GASLINE TO STOVE FOR KITCHEN REMODEL

42.50

10/16/2006
24155  LAGUNA HILLS ML 1140A

2006-0859 437
BL EL PL CH 

$30,000 $1,155.80 VARSITY CONTRACTING
4703649

NW
1900 SQ FT SPEC TENANT SUITE 1140A

1,123.40
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10/16/2006
27471  LOST TRAIL DR 

2006-0869 434
RF 

$3,544 $143.00 FIRST QUALITY ROOFING
714-775-3375

NW
TEAR OFF TILE, INSTALL 1 LAYER 30# FELT, 40 YEAR COMP SHINGLE, 
4430 SQ FT

143.00

10/16/2006 ANDRE PERON
27261  LOST COLT DR 

2006-0870 329
BL CH 

$1,750 $121.00 ANDRE PERON
949/831-5045

NW
72 LF OF 4-5' RETAINING WALL TO CITY STANDARDS

121.00

10/16/2006
27671  GOLD DUST LN 

2006-0871 434
SP 

$4,188 $260.00 Z.M. TOROSS
(949) 770-6841

AL
POOL REPLASTER (NO EQUIPMENT CHANGE OUT) 335 SQ FT

260.00

10/17/2006
23001  DEL LAGO DR B1

2006-0873 437
BL EL CH 

$2,800 $208.79 PREMIER SIGNS
951/272-6366

NW
31 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR BENEFICIAL

208.79

10/17/2006
26481  DAPPLE GREY DR 

2006-0875 434
RF 

$1,760 $80.00 TILL ROOFING
714- 423-9228

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 OSB, 1 LAYER 30# FELT, GAF 
GRAND SEQUOIA COMP SHINGLE, 2200 SQ FT

80.00

10/17/2006
25231  LINDA VISTA DR 

2006-0876 434
ME 

$1,500 $148.80 COAST AIRE
949/279-5575

AL
C/O FAU AND A/C IN EXISTING LOCATIONS

148.80

10/17/2006
26036  LA CUESTA AV 

2006-0877 434
ME 

$1,500 $107.30 COAST AIRE
949/279-5575

AL
C/O FAU AND A/C IN EXISTING LOCATIONS

107.30

10/17/2006
1  STONE CREEK LN 

2006-0878 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

10/18/2006
26931  FALLING LEAF DR 

2006-0879 649
DE 

$5,250 $209.03 MUELLER POOL COMPANY
800/231-7665

DE
POOL AND SPA DEMO 420 SQ FT

209.03

10/18/2006
25722  VIA LOMAS -- 111

2006-0880 434
ME 

$1,500 $68.50 PEARTREE 
714/447-4440

AL
CHANGE OUT DUCTWORK IN UNITS 111 AND 114 ONLY

68.50

10/19/2006
25721  RAIN TREE RD 

2006-0822 434
BL EL ME PL CH 

$30,000 $1,201.71 GEOSCAPE LANDSCAPE 
949-888-8008

AD
252 SQ FT POOL CABANA WITH COVERED BBQ, CONNECT TO SEWER

1,201.71

10/19/2006
27752  HIDDEN TRAIL RD 

2006-0881 434
PL 

$0 $33.50 ALL PRO
888/615-3330

RE
WATER HEATER REPLACEMENT

33.50

10/19/2006
25241  LINDA VISTA DR 

2006-0883 329
BL CH 

$2,000 $119.00 AMERICAN HOME
800/563-4404

NW
200 SQ FT DECK

119.00

10/19/2006
25842  TERRA BELLA AV 

2006-0884 434
BL 

$8,000 $274.00 GALKOS CONSTRUCTION
714/373-8545

AD
REPLACING ALL WINDOWS

274.00

10/19/2006
25292  MCINTYRE ST A

2006-0885 437
BL EL CH 

$3,000 $198.63 ROBERT S. SMITH
949-689-8944

AL
NEW 100 SQ FT OF SIGN

198.63

10/19/2006
25292  MCINTYRE ST C1

2006-0886 437
BL EL CH 

$1,900 $143.50 ROBERT S. SMITH
949-689-8944

AL
NEW 31.5 SQ FT OF SIGN

143.50

10/20/2006
23091  TERRA DR 

2006-0717 437
BL EL ME CH 

$5,500 $656.03 DOCTOR'S AMBULANCE
949/951-6600

AL
INSTALL EMERGENCY GENERATOR AND DIESEL FUEL TANK FOR 
ELECT BACKUP

656.03
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10/20/2006
25122  BUCKSKIN DR 

2006-0887 434
RF 

$6,900 $240.19 BIENEK ROOFING
951-3798

AL
REROOF T/O SHAKE EXISTING SHEATHING 30 LB FELT 5.6 TILE

240.19

10/20/2006
23595  MOULTON PY C

2006-0888 437
BL EL CH 

$2,200 $204.70 DARNEIL D&D SIGN 
562-690-5622

AL
28 SQ FT OF NEW SIGN

204.70

10/23/2006
25316  STAGELINE DR 

2006-0761 434
BL EL ME PL CH PC 

$37,397 $1,831.62 HUDGINS DESIGN GROUP
949/322-7922

AL
334 SQ FT ADDITION AND 550 SQ FT INTERIOR REMODEL

1,831.62

10/23/2006
25501  ALISAL AV 

2006-0889 434
BL CH 

$2,200 $166.00 DIAL ONE
714-259-5120

AL
CHANGE OUT ONE WINDOW

166.00

10/23/2006
24741  ALICIA PY B

2006-0890 437
CO 

$0 $60.50 SALON BOUCLE II
949-855-8199

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A SALON: INCLUDES 
SUITES B & C

60.50

10/23/2006
24261  AVENIDA DE LA CARLOTA -- 1

2006-0891 437
CO 

$0 $60.50 THE HAIR GALLERY
949-951-6690

RE
CERTIFICATE OF USE AND OCCUPNACY FOP A HAIR SALON

60.50

10/24/2006
27192  WESTRIDGE LN 

2006-0754 434
BL 

$20,000 $483.50 MLS LANDSCAPE DESIGN
714-878-9488

NW
INSTALL ROCK VENEER ON FRONT AND SIDE  OF HOUSE, ICBO # 3568

483.50

10/24/2006
25952  SHERIFF RD 

2006-0893 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

10/24/2006
24646  DEVONPORT CI 

2006-0894 434
RF 

$6,120 $238.11 KING ROOFING
714-542-0101

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 2 LAYERS 30# FELT, 
EAGLELIGHT TILE ICBO 4660, 3400 SQ FT

238.11

10/24/2006 JOHN VERGGE
26132  RIO GRANDE AV 

2006-0895 434
BL CC 

$2,200 $223.50 JOHN VERGGE
637-5064

AL
CONVERT TWO WINDOWS INTO ONE USING EXISTING HEADER

223.50

10/25/2006
25401  ALICIA PY A

2006-0896 437
CO 

$0 $60.50 NUTRITION ZONE
949-470-0770

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A VITAMIN RETAIL STORE

60.50

10/26/2006
22246  CAMINITO ZARAGOZA -- 

2006-0897 434
ME 

$0 $65.90 TINA
714-534-8474

RE
FURNACE REPLACEMENT

65.90

10/26/2006
4  CLEAR CREEK LN 

2006-0898 434
PL 

$500 $33.50 WATER HEATERS ONLY 
800-835-8345

NW
WATER HEATER CHANGE OUT

33.50

10/26/2006
24447  HILLSDALE AV 

2006-0901 434
PL 

$500 $33.50 GARRETT'S PLUMBING
714/771-7464

AL
WATER HEATER CHANGE OUT

33.50

10/27/2006
23232  PERALTA DR 113

2006-0902 437
CO 

$0 $60.50 JAMES GREGORY 
949-544-4920

RE
CERTIFICATE OF USE AND OCCUPANCY FOR AN INSURANCE BROKER

60.50

10/27/2006
23701  MOULTON PY 

2006-0904 437
BL PL CH 

$20,000 $832.75 RICK THE HAPPY 
714/635-0787

NW
NEW GREASE INTECEPTOR FOR POLLY'S PIES

832.75

10/30/2006
24155  LAGUNA HILLS ML K108

2006-0905 437
CO 

$0 $60.50 HICKORY FARMS 10202
419-893-7611

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A SEASONAL RETAIL 
SPECIALTY FOOD STORE KIOSK

60.50
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10/30/2006
53  OXBOW CREEK LN 

2006-0908 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

10/30/2006
25165  ROCKRIDGE RD 

2006-0909 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

10/30/2006
25021  KATIE AV 

2006-0910 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

10/30/2006
25242  EARHART RD 

2006-0911 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

10/30/2006
25211  BLACK HORSE LN 

2006-0912 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

10/30/2006
16  DEER CREEK LN 

2006-0913 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

10/30/2006
5  DEER CREEK LN 

2006-0914 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

10/31/2006
24155  LAGUNA HILLS ML 1760

2006-0903 437
BL EL CH 

$24,736 $879.00 VARSITY CONT
(949) 586-8283 X

AL
2171 SQ FT T. I . FOR URBAN PARK

879.00

10/31/2006
25222  ERICSON WY 

2006-0916 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

11/01/2006
24946 E SUNSET PL 

2006-0917 434
RF 

$3,450 $143.00 PLATINUM BEST VALUE
949-770-7663

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 CDX, 2 LAYERS 35# RUBBERIZED 
MEMBRANE, EAGLELITE MALIBU ICBO 4660, 

143.00

11/01/2006
23232  PERALTA DR 113

2006-0918 437
CO 

$0 $60.50 PACIFIC THERAPEUTIC 
949-922-2776

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A THERAPEUTIC 
SERVICES OFFICE

60.50

11/01/2006
25412  HILLARY LN 

2006-0920 434
BL EL ME PL 

$10,000 $458.10 RC INTERIORS
714/761-0060

AL
REMODEL MASTER BATH, REMODEL EXISTING SHOWER PAN, NEW 
LIGHTING AND SINKS, C/O OUTLETS

458.10

11/02/2006
24596  LINDA FLORA ST 

2006-0655 434
BL CC PL CH 

$4,171 $494.85 MOHAMMED DOUROUDIAN
949/795-6256

NW
132 SQ FT DECK, 304 SQ FT SOLID PATIO COVER, 180 SQ FT OPEN 
LATTICE PATIO COVER (CODE ENFORCEMENT CA

494.85

11/02/2006
27052  HIDDEN TRAIL RD 

2006-0921 434
BL CH 

$7,500 $452.25 NORLAND ROOFING
495-2002

AL
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 2 LAYERS OF 30# FELT, 
AUBURN LITE TILE ICBO 2310, 5000 SQ FT 

452.25

11/02/2006
22972  MOULTON PY 101

2006-0922 437
BL EL CH 

$6,000 $378.66 CONTINENTAL SIGNS
714/894-2011

NW
(2) 20 SQ FT ILLUMINATED CHANNEL LETTER SIGNS FOR JAVATINI'S 
COFFEE

378.66

11/02/2006
26080  MOUNT DIABLO RD 

2006-0924 437
EL 

$500 $55.00 GERHARD ELECTRIC
949/951-0490

NW
IRRIGATION PEDESTAL METER CHANGE OUT 100 AMP

55.00

11/02/2006
27572  DEPUTY CI 

2006-0925 434
EL PL CH SP 

$6,375 $562.34 AQUATIC TECH INC
949-493-9548

AL
POOL REPLASTER, EXTEND GASLINE TO FUTURE BBQ/FIREPIT, 
EXTEND ELECT, SEWER TO BBQ, C/O AND RELOCATE P

562.34
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11/02/2006
23561  RIDGE ROUTE DR D

2006-0926 437
CO 

$0 $60.50 DIANA IMPORTS
949-855-7965

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A SALES DISTRIBUTOR OF 
IMPORTED GOODS

60.50

11/02/2006
24256  LOUISA ST 

2006-0927 434
BL EL ME PL CH 

$5,000 $405.50 VISION LANDSCAPE
949-837-0057

AL
MASTER BATH REMODEL, CHANGE ALL FIXTURES, ADD LIGHTING, 
REMODEL SHOWER PAN

405.50

11/03/2006
24731  ALICIA PY A

2006-0812 329
BL EL ME PL CH 

$44,450 $2,689.64 GENERI DESIGN SERVICES
949/244-1993

AL
2300 SQ FT T.I. FOR SWIM VENTURE (INCLUDING 425 SQ FT SWIM POOL)

2,689.64

11/03/2006
25461  RODEO CI 

2006-0928 434
EL 

$500 $41.10 GHANBARI
949-643-3423

AD
NEW ELECTRICAL FOR PILASTERS AT FRONT YARD GATE

41.10

11/03/2006
22892  CAMINITO FLORES -- 

2006-0929 434
PL 

$1,000 $33.50 WATER HEATERS ONLY 
800-835-8345

AL
C/O WATER HAETER

33.50

11/06/2006 MICHELLE DOLINKA
25681  LONE ACRES LN 

2006-0826 434
BL EL ME PL CH 

$32,226 $1,117.18 VAI ARCHITECTS
714/282-8869

NW
426 SQ FT ATTIC SPACE ADDITION, ADD 12'6" ENTRY FEATURE AND 
OUTDOOR FIREPLACE IN FRONT COURTYARD

1,117.18

11/06/2006
25792  TERRA BELLA AV 

2006-0930 434
RF 

$2,400 $113.00 Brandon Till
714-423-9228

RE
REROOFING

113.00

11/06/2006
26121  RED CORRAL RD 

2006-0931 329
BL EL PL SP 

$12,225 $1,081.12 POOL CONCEPTS AND 
949/709-0118

NW
449 SQ FT POOL AND SPA, 42LF OF 3'-4-6'FT HIGH MAX RETAINING 
WALL, EXTEND GAS/ELECT TO BBQ/FIREPIT

1,081.12

11/06/2006
25541  SADDLEROCK PL 

2006-0932 434
PL 

$1,500 $60.50 americas plumbing
949-770-6411

NW
REPAIR AND REPLACE GASLINE FIREPIT AND BBQ IN REAR YARD, 
EXTEND GASLINE TO KITCHEN RANGE

60.50

11/06/2006
25382  GRISSOM RD 

2006-0934 434
EL 

$1,500 $53.00 BERKS ELECTRICAL
714-744-4300

NW
CHANGE OUT 100 AMP METER

53.00

11/07/2006
25492  SPOTTED PONY LN 

2006-0511 434
BL EL ME PL CH 

$467,179 $9,928.92 ERWIN SPITZ
949/547-0404

AL
1580 SF ADDITION, 3241 SF REMODEL, 770 SF GARAGE, 251 SF ENTRY 
COURT, 36 SF PORCH, 855 SQ FT PATIO

9,928.92

11/07/2006
25781  DILLON RD 

2006-0935 434
BL EL PL 

$6,500 $365.10 TJM CONSTRUCTION
949/533-0764

NW
EXTEND ELECT, GASLINE, WATER/SEWER TO BBQ AREA, LTNG FOR 
PATIO, 2 OUTLETS TO LANDSCAPE AREA, 44" X 1

365.10

11/08/2006
24741  GEORGIA SUE DR 

2006-0936 434
RF 

$1,600 $82.00 Kara Deimer
714-777-4040

RE
REROOFING

82.00

11/08/2006
24742  MONTE ROYALE ST 

2006-0937 434
RF 

$2,860 $113.00 Kara Deimer
714-777-4040

RE
REROOFING

113.00

11/08/2006
25461  ALICIA PY A

2006-0938 437
CO 

$0 $60.50 3 DAY BLINDS
949-768-1991

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A WINDOW COVERING 
RETAIL STORE

60.50

11/08/2006
24741  ALICIA PY B

2006-0939 437
BL EL CH 

$4,000 $285.64 INSTANT SIGNS
714/827-0100

NW
18.5 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR SALON BOUCLE 
INCLUDES SUITES B & C

285.64
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11/09/2006 BESSIE FITZMAURICE
24911  HENDON ST 

2006-0710 434
BL CC EL ME PL CH 

$12,800 $1,306.62 MARCELO LISCHE AIA
949/464-9426

AL
REMODEL THREE BATHS, CREATE ONE BDRM OFF LIVING ROOM, 320 
SQ FT

1,306.62

11/09/2006
24155  LAGUNA HILLS ML 1760

2006-0940 437
BL EL CH 

$1,000 $107.70 NITE LITE SIGNS
818/341-0987

NW
6 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR URBAN PARK

107.70

11/09/2006 GERARDO PATINO
24981  PRESIDIO DR 

2006-0942 434
CC DE 

$1,500 $161.00 GERARDO PATINO
949/831-1673

DE
DEMOLISH WALLS AROUND EXISTING ATTACHED PATIO COVER (CODE 
ENFORCEMENT CASE)

161.00

11/09/2006
25467  NELLIE GAIL RD 

2006-0943 329
EL PL CH SP 

$30,000 $1,604.20 PARADISE POOLS
949/678-1270

NW
1188 SQ FT POOL AND SPA, EXTEND ELECT/GASLINE TO BBQ, 
FIREPLACE

1,604.20

11/09/2006
24812  BUCKBOARD LN 

2006-0944 434
RF 

$1,920 $80.00 SOUTH COUNTY ROOFING
597-0192

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 OSB, 1 LAYER 30# FELT, 30 YEAR 
COMP SHINGLE, 2400 SQ FT

80.00

11/13/2006
27001  MOULTON PY 206

2006-0945 437
CO 

$0 $60.50 EVERYDAY DENTAL
949-831-8391

RE
CERTIFICATE OF USE AND OCCUPANCY FOR DENTAL OFFICE

60.50

11/13/2006 MARK WOLF
25541  SADDLEROCK PL 

2006-0947 434
BL CC EL PL 

$25,000 $1,298.30 MARK WOLF
949/212-4888

NW
REMODEL WETBAR AND MASTER SHOWER, CHANGE OUT PLUMBING 
AND ELECTRICAL FIXTURES

1,298.30

11/13/2006
25401  CABOT RD 111

2006-0948 437
CO 

$0 $60.50 RIGHT AT HOME
949-215-2501

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A HOME CARE AGENCY

60.50

11/14/2006
7  STONE CREEK LN 

2006-0950 434
PL 

$0 $33.50 SCOTT LIITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

11/14/2006
27531  LOST TRAIL DR 

2006-0951 434
PL 

$0 $33.50 SCOTT LIITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

11/14/2006
25111  LA SUEN RD 

2006-0952 434
PL 

$0 $33.50 SCOTT LIITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

11/14/2006
26041  BUENA VISTA DR 

2006-0953 434
PL 

$0 $33.50 Ray Lim
800-909-9483

RE
WATER HEATER REPLACEMENT

33.50

11/14/2006
26822  MOORE OAKS RD 

2006-0954 434
BL EL ME PL 

$19,400 $693.64 MPS CONSTRUCTION
714/997-9193

AL
REMODEL MASTER BATH, CHANGE OUT TUB, EXPAND SHOWER, C/O 
DOOR FOR POCKET DOOR, MINOR EL, PL, ME, REMO

531.05

11/14/2006
27001  MOULTON PY 206

2006-0955 437
BL EL CH 

$2,600 $205.15 3D SIGNS
770-9252

NW
12.7 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR EVERYDAY 
DENTAL

205.15

11/14/2006
25212  DERBY CI 

2006-0956 434
ME 

$1,500 $107.30 ALL QUALITY AIR 
949-347-8853

AL
C/O AC UNIT IN EXISTING LOCATION IN REAR YARD, C/O FAU IN 
GARAGE, NO NEW DUCTWORK

107.30

11/14/2006
23871  WILLOWS DR 

2006-0957 328
RF 

$3,000 $111.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS  249, 251, 253, 255

111.13
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11/14/2006
23871  WILLOWS DR 

2006-0958 328
RF 

$3,000 $111.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS  226, 228, 230, 232

111.13

11/14/2006
23871  WILLOWS DR 

2006-0959 328
RF 

$3,000 $111.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS  242, 244, 246, 248

111.13

11/14/2006
23871  WILLOWS DR 

2006-0960 328
RF 

$3,000 $111.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS  250, 252, 254, 256

111.13

11/14/2006
23871  WILLOWS DR 

2006-0961 328
RF 

$3,000 $111.13 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS 342, 344, 346, 348

111.13

11/15/2006 MANUEL CANALES
23362  CAMINITO LOS POCITOS -- 

2006-0906 434
BL CH 

$5,000 $283.00 MANUEL CANALES
949/215-6178

AL
RETAINING WALL UNDER CRAWL SPACE OF TOWN HOUSE

283.00

11/16/2006
24155  LAGUNA HILLS ML 1800

2006-0962 437
CO 

$0 $60.50 LEGENDS FINE 
949-859-0088

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A FUNITURE STORE

60.50

11/16/2006
23232  PERALTA DR 117

2006-0963 437
ME 

$5,250 $87.90 FOLGER HEATING AND AIR
714/215-9011

AL
CHANGE OUT ROOF TOP HVAC UNIT

87.90

11/16/2006
25001  STAGE COACH DR 

2006-0964 434
PL 

$5,000 $96.50 ULTIMATE PLUMBING
818-505-8032

AL
COPPER REPIPE

96.50

11/16/2006
25172  BUCKBOARD LN 

2006-0965 434
EL PL 

$1,500 $92.20 AQUATIC TECH INC
949-493-9548

NW
EXTEND GAS AND ELECTRIC FROM METERS TO POOL EQUIP, TO 
FUTURE FIREPLACE, BBQ, 2 LANDSCAPE OUTLETS

92.20

11/17/2006
27081  HIDDEN TRAIL RD 

2006-0315 434
BL EL ME PL CH 

$128,437 $3,542.55 IMAGINE ARCHITECTURE
949/252-0123

NW
609.5 SQ FT ADDITION TO 1ST AND 2ND FLOOR, 80 SQ FT DECK, 1912.5 
SQ FT REMODEL

3,542.55

11/17/2006
25292  MCINTYRE ST K

2006-0966 649
DE 

$9,000 $5,331.25 VP HANDYMAN AND 
714/921-9616

DE
18000 SQ FT INTERIOR DEMOLITION OF PARTITION WALLS, AND T-BAR 
CEILING AND LIGHTS

5,331.25

11/17/2006
26671  CHESTER DR 

2006-0967 434
BL EL ME PL 

$4,000 $257.20 SEA POINTE CONST
861-3400

AL
65 SQ FT GUEST BATH REMODEL, CHANGE OUT EL, PL, ME

257.20

11/17/2006
24674  ASHLAND DR 

2006-0968 434
RF 

$5,118 $207.01 CALIFORNIA ROOF LIFE
714/847-7663

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 OSB, TG2 TAR PAPER, MONIER 
TILE ICBO 2656, 3412 SQ FT

207.01

11/17/2006
24155  LAGUNA HILLS ML 1301

2006-0969 437
CO 

$0 $60.50 ONAMI SUSHI AND 
949-768-0500

RE
CERTIFICATE OF USE AND OCCUPANCY

60.50

11/20/2006
24635  JULIE AV 

2006-0971 434
RF 

$1,840 $82.00 Brandon Till
714-423-9228

RE
REROOFING

82.00

11/20/2006
24203  AVENIDA DE LA CARLOTA -- 

2006-0973 328
EL 

$200 $190.10 TREE TIME CHRISTMAS 
949/510-7770

AL
TEMP POWER FOR  TREE LOT

190.10

11/20/2006
23961  CALLE DE LA MAGDALENA -- 
119

2006-0975 437
CO 

$0 $60.50 STAR PROFFESSIONAL 
949-595-8635

RE
CERTIFICATE OF USE AND OCCUPANCY FOR PHYSICAL AND AQUATIC 
THERAPY

60.50
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11/20/2006
23961  CALLE DE LA MAGDALENA -- 
440

2006-0976 437
CO 

$0 $60.50 STAR PROFFESSIONAL 
949-595-8635

RE
CERTIFICATE OF USE AND OCCUPANCY FOR PHYSICAL AND AQUATIC 
THERAPY

60.50

11/21/2006
25311  ORELLANO WY 

2006-0977 434
BL CH 

$1,664 $127.00 PATIO DESIGN BY 
949/586-6478

NW
REPLACE TWO EXISTING LATTICE PATIO COVERS (16X14) (8X12)

127.00

11/21/2006
23971  EL TORO RD 

2006-0978 437
EL 

$2,000 $31.30 KE CONSTRUCTION
805/499-0428

AL
DISCONNECT/RECONNECT FUEL DISPENSER POWER FOR REPAIR OF 4 
FUEL DISPENSER AT SHELL STATION

31.30

11/21/2006
26931  FALLING LEAF DR 

2006-0979 329
BL EL PL CH SP 

$32,000 $1,622.00 CRYSTAL COVE POOLS & 
949-706-0495

NW
64 SQ FT SPA AND 96 SQ FT OPEN LATTICE PATIO COVER W/ ELECT, 
EXTEND GASLINE/ELECT TO FIREPIT AND BBQ

1,622.00

11/27/2006
25131  COSTEAU ST 

2006-0428 437
BL EL CH 

$30,000 $2,161.00 JORDAN ARCHITECTS
949/388-8090

AL
FIRE DAMAGE REPAIR TO 3000 SQ FT ON SECOND FLOOR

2,161.00

11/27/2006
25172  BUCKBOARD LN 

2006-0946 329
BL EL PL CH 

$36,000 $1,199.00 MUDD INDUSTRIES INC.
949-716-7002

NW
384 SQ FT RETAINING WALLS, 309 SQ FT GRAVITY WALLS, 4-6' HIGH 
PILASTERS, NEW POOL EQUIPMENT WALL FOR

1,199.00

11/27/2006
26701  QUAIL CK 153

2006-0982 434
EL ME 

$4,000 $90.80 ALISO AIR INC.
949-589-2021

NW
INSTALL NEW A/C UNIT IN FRONT OF CONDO 153

90.80

11/27/2006
24291  AVENIDA DE LA CARLOTA -- 
P1

2006-0985 437
BL EL CH 

$3,500 $360.94 FREEDOM AND BEACH 
949/752-8200

NW
30 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR MANDARIN 
TERRACE

360.94

11/28/2006 SUSAN BERKOMPAS
25911  EVERGREEN RD 

2006-0986 329
EL PL CH SP 

$10,950 $1,250.10 SUSAN BERKOMPAS
949/855-1657

NW
438 SQ FT POOL AND SPA, EXTEND GAS AND ELECT TO FUTURE BBQ, 
FIREPLACE

1,250.10

11/28/2006
23221  PERALTA DR A

2006-0987 437
CO 

$0 $60.50 SMOG SERVICE STATION
949-458-3721

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A SMOG SERVICE STATION

60.50

11/28/2006
23121  LA CADENA DR D

2006-0988 437
CO 

$0 $60.50 FOREST GREENS DELI
949-351-3023

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A CATERING BUSINESS

60.50

11/28/2006
25421  BOONE PL 

2006-0989 434
BL EL CH 

$2,000 $172.70 JM BENNETT 
949/290-9636

NW
352 SQ FT SOLID ROOF PATIO COVER (ATTACHED)

172.70

11/28/2006 CARY JACKSON
25622  RANGEWOOD RD 

2006-0990 434
BL ME CH 

$4,500 $315.50 CARY JACKSON
949/887-0891

NW
INSTALL PRE-FAB FIREPLACE IN INTERIOR OF HOUSE

315.50

11/28/2006
25261  MAWSON DR 

2006-0991 434
PL 

$0 $33.50 RICHARD LaPAGE
(760) 219-0909

RE
WATER HEATER REPLACEMENT

33.50

11/29/2006
25871  SHERIFF RD 

2006-0923 434
BL EL PL CH 

$6,000 $465.50 ARCHULETA DESIGNER 
949-690-6716

NW
REPAIR AND REPLACE EXISTING DECK (340 SQ FT)

465.50

11/29/2006
25773  VIA LOMAS -- 159

2006-0992 434
BL 

$17,500 $440.00 RIGHT WAY PROP MGMT
949/858-1055

AL
REHABILITATION OF UNITS 159-162

440.00

11/29/2006
25777  VIA LOMAS -- 179

2006-0993 434
BL 

$17,500 $440.00 RIGHT WAY PROP MGMT
949/858-1055

AL
REHABILITATION OF UNITS 179-182

440.00
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11/29/2006
25886  VIA LOMAS -- 21

2006-0994 434
BL 

$17,500 $440.00 RIGHT WAY PROP MGMT
949/858-1055

AL
REHABILITATION OF UNITS 21-24

440.00

11/29/2006
25766  VIA LOMAS -- 93

2006-0995 434
BL 

$17,500 $440.00 RIGHT WAY PROP MGMT
949/858-1055

AL
REHABILITATION OF UNITS 93-96

440.00

11/29/2006
25762  VIA LOMAS -- 97

2006-0996 434
BL 

$17,500 $440.00 RIGHT WAY PROP MGMT
949/858-1055

AL
REHABILITATION OF UNITS 97-100

440.00

11/29/2006
23370  MOULTON PY 

2006-0997 437
RF 

$120,000 $1,354.50 KIWI II CONSTRUCTION
951/301-8975

NW
REROOF OVER EXISTING, INSTALL RIB-ROOF PANEL SYSTEM ICC-ER 
3866, 50,000 SQ FT

1,354.50

11/29/2006
24881  ALICIA PY I

2006-0998 437
CO 

$0 $60.50 ALPHA CLEANERS
949-586-1444

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A DRY CLEANING 
ESTABLISHMENT

60.50

11/29/2006
27076  HIDDEN TRAIL RD 

2006-0999 434
RF 

$9,000 $303.40 LUKE ROOFING
714-633-8798

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 2 LAYERS 30# FELT, 
AUBURN TILE ICBO 2310, 6000 SQ FT

303.40

11/29/2006
24351  AVENIDA DE LA CARLOTA -- 
13

2006-1000 437
CO 

$0 $60.50 CASS & JOHANSING
949-837-2800

RE
CERTIFICATE OF USE AND OCCUPANCY FOR INSURANCE BROKERS

60.50

11/30/2006
27202  LOST COLT DR 

2006-0782 434
BL EL ME PL CH PC 

$128,912 $3,794.54 SAEED DESIGN STUDIO
949/955-0357

AL
884 SQ FT ADDITION, 161 SQ FT CONVERT GARAGE TO HABITABLE 
SPACE, 2043 SQ FT REMODEL (REVISED FROM 20

3,794.54

11/30/2006
24001  EL TORO RD 

2006-1001 437
CO 

$0 $60.50 CIRCUIT CITY
949-855-1880

RE
CERTIFICATE OF USE AND OCCUPANCY FOR CIRCUIT CITY

60.50

12/01/2006
25492  SPOTTED PONY LN 

2006-1005 434
EL 

$500 $36.70 ERWIN SPITZ
949/547-0404

AL
TEMP POWER FOR 1580 SQ FT ADDITION, 3241 SQ FT REMODEL, 770 SQ 
FT GARAGE, 251 SQ FT FRONT ENTRY COUR

36.70

12/04/2006
23661  CREMONA -- 

2006-1006 434
RF 

$1,600 $80.00 RAYS ROOFING
(949) 559-9369

NW
TEAR OFF 1 LAYER COMP SHINGLE, INSTALL 1 LAYER 15#,  30 YEAR 
TIMBERLINE COMP SHINGLE OVER EXISTING S

80.00

12/05/2006
25102  BLACK HORSE LN 

2006-0949 434
BL EL PL CH 

$34,504 $1,145.40 PATIOS UNLIMITED
337-5594

NW
840 SQ FT LATTICE PATIO COVER, 640 SQ FT SOLID ROOF PATIO 
STRUCTURE, GAS TO 4 HEATERS, AND ELECT.

1,145.40

12/05/2006
24821  ELENA DR 

2006-1007 434
RF 

$2,240 $113.00 Brandon Till
714-423-9228

RE
REROOFING

113.00

12/05/2006
26411  LA TRAVIATA -- 

2006-1008 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

12/05/2006
22241  CAMINITO MESCALERO -- 

2006-1009 434
ME 

$4,500 $77.60 ALLIED PLUMBING 
714/998-4300

AL
CHANGE OUT A/C AND COIL IN EXISTING LOCATION

77.60

12/05/2006
23461  CAMINITO LAZARO -- 

2006-1010 434
ME 

$2,600 $65.90 ALLIED PLUMBING 
714/998-4300

AL
CHANGE OUT FAU IN EXISTING LOCATION

65.90
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12/05/2006
25072  LUNA BONITA DR 

2006-1011 434
RF 

$3,450 $143.00 BEST VALUE ROOFING
949/456-0867

AL
REROOF WITH EXISTING TILE, INSTALL 35# MEMBRANE, REINSTALL 
EXISTING TILE, 1500 SQ FT, FLAT ROOF 1500

143.00

12/06/2006
24801  SAN PEDRO AV 

2006-1012 329
PL CH SP 

$40,000 $1,700.94 ANTHONY & SYLVAN 
714-628-9600

NW
641 POOL AND SPA WITH ROCK CAVE GROTTO AND ROCK WATERFALL, 
EXTEND GASLINE TO FIREPIT/BBQ

1,700.94

12/06/2006
26462  LOS ALAMITOS AV 

2006-1014 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

12/06/2006
22881  CAMINITO ORO -- 

2006-1015 434
PL 

$500 $33.50 WATER HEATERS ONLY 
800-835-8345

NW
WATER HEATER CHANGE OUT

33.50

12/08/2006
24953  PASEO DE VALENCIA -- 30A

2006-1017 437
CO 

$0 $60.50 TCM MEDICAL CENTER
949-463-0986

RE
CERTIFICATE OF USE AND OCCUPANCY FOR ACUPUNCTURE

60.50

12/08/2006
23332  MILL CREEK DR 

2006-1018 437
CO 

$0 $60.50 CALL YELLOW BOOK 
949-206-6965

RE
CERTIFICATE OF USE AND OOCUPANCY FOR DIRECTORY PUBLISHING: 
SUITE 250

60.50

12/08/2006
24034  EL TORO RD 

2006-1019 329
EL 

$500 $0.00 ALLIANCE STREET WORKS
714-578-7000

NW
IRRIGATION METER PEDESTAL 100 AMP

0.00

12/11/2006
27671  GOLD DUST LN 

2006-0892 434
BL EL ME PL CH 

$33,000 $1,143.28 Z.M. TOROSS
(949) 770-6841

AD
118 SQ FT KITCHEN ADDN, ADD BBQ IN REAR YARD, C/O KITCHEN, 
LIVING, DINING RM WINDOWS, ENTRY DOOR, RE

1,143.28

12/11/2006
25467  NELLIE GAIL RD 

2006-0941 434
BL EL ME PL CH 

$30,000 $1,064.10 LANDSCAPE INNOVATORS
714/396-1911

NW
270 SQ FT SOLID ROOF PATIO, BBQ, FIREPLACE, 81LF OF 3' HIGH 
RETAINING WALL, (10) 6' HIGH MAX PILASTE

1,064.10

12/11/2006
25781  DILLON RD 

2006-1020 434
PL 

$500 $33.50 WATER HEATERS ONLY 
800-835-8345

NW
WATER HEATER CHANGE OUT

33.50

12/11/2006
27086  IRONWOOD DR 

2006-1021 437
EL PL SP 

$5,178 $369.62 MAXIMUM POOLS
949/859-7130

AL
REPLASTER POOL AND SPA, CHANGE OUT GASLINE, PLUMBING AND 
ELECT AND POOL EQUIPMENT (IN EXISTING LOCAT

369.62

12/12/2006
24301  AVENIDA DE LA CARLOTA -- 

2006-1022 437
PL 

$4,000 $52.90 PLUMBING MASTER
951/377-2674

AL
REPAIR AND REROUTE SEWER LINE

52.90

12/12/2006
23552  COMMERCE CENTER DR C

2006-1023 437
CO 

$0 $60.50 EUROTECH SHOWERS INC.
949-716-4099

RE
CERTIFICATE OF USE AND OCCUPANCY FOR SHOWER, GLASS AND 
HARDWARE ESTABLISHMENT

60.50

12/12/2006
23552  COMMERCE CENTER DR A

2006-1024 437
CO 

$0 $60.50 SIMMONS GLASS AND 
949-460-0700

RE
CERTIFICATE OF USE AND OCCUPANCY FOR WINDOW, DOOR AND 
GLASS INSTALLERS

60.50

12/12/2006
26032  FLINTLOCK LN 

2006-1027 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

12/12/2006
24842  LOS GATOS DR 

2006-1028 434
EL PL 

$2,500 $131.80 ROVICS CONSTRUCTION
714/444-2648

AL
KITCHEN REMODEL WITH ELECT, GASLINE RELOCATE, NEW HOSEBIB 
FOR REFRIDGE

131.80
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12/13/2006
25291  GALLUP CI 

2006-0736 434
BL EL ME PL CH 

$50,000 $1,584.33 ARAMI ASSOC.
949-493-6328

AD
487 SQ FT OF ADDITION 300 SQ FT OF REMODEL

1,584.33

12/13/2006
25912  LA PAZ RD A

2006-1029 437
EL PL 

$500 $73.60 KDC CONSTRUCTION
714/632-6717

NW
ADD THREE OUTLETS FOR NEW EQUIPMENT FOR STARBUCKS 
COFFEE, RELOCATE SINK

73.60

12/13/2006
26071  NELLIE GAIL RD 

2006-1030 434
PL 

$0 $33.50 RICHARD LaPAGE
(760) 219-0909

RE
WATER HEATER REPLACEMENT

33.50

12/14/2006
24301  AVENIDA DE LA CARLOTA -- 

2006-1031 437
BL PL CH 

$10,000 $602.25 PLUMBING MASTER
951/377-2674

AL
DEMO OLD750  INTERCEPTOR AND INSTALL NEW 1500 INTERCEPTOR

602.25

12/14/2006
23621  RIDGE ROUTE DR C

2006-1032 437
CO 

$0 $60.50 SUNNY LAUNDRY
949-830-4330

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A LAUNDRY SERVICE 
ESTABLISHMENT

60.50

12/14/2006
27171  HIDDEN TRAIL RD 

2006-1034 434
PL 

$1,500 $35.50 GARRETT'S PLUMBING
714/771-7464

AL
C/O WATER HEATER

35.50

12/18/2006
26201  ALAMEDA AV 

2006-1037 434
RF 

$4,500 $205.00 MCCORMACK ROOFING
(714) 777-4040

AL
TEAR OFF CONCRETE TILE, INSTALL 1 LAYER 30# FELT, EAGLELITE 
PONDEROSA TILE ICBO 4660, 3000 SQ FT

205.00

12/19/2006 MIKE KERR
25402  SPOTTED PONY LN 

2006-0972 434
BL EL ME PL CH 

$138,788 $3,900.75 MIKE KERR
362-5338

NW
1132 SQ FT ADDITION TO SFR, 91 SQ FT ADD TO GARAGE, 42 SQ FT 
DECK, REMODEL 1018 SQ FT W/ 481 SQ FT V

3,900.75

12/19/2006
26845  BRIDLEWOOD DR 

2006-1039 434
PL 

$0 $33.50 keith einhorn
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

12/19/2006
23046  AVENIDA DE LA CARLOTA -- 

2006-1040 437
PL 

$1,500 $48.50 CAL PROTECTION
562/498-6444

AL
EMERGENCY REPAIR OF 4" FIRE MAIN

48.50

12/19/2006
23181  VERDUGO DR 104A

2006-1041 437
CO 

$0 $60.50 HER PLACE
714-287-5542

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A COUNCELING OFFICE

60.50

12/19/2006
24666  LINDA FLORA ST 

2006-1042 434
RF 

$4,500 $175.00 LUKE ROOFING
714-633-8798

NW
TEAR OFF TILE ROOF, INSTALL 2 LAYERS 30# FELT, INSTALL EAGLELITE 
CAPISTRANO TILE ICBO 4660 , 2000 SQ

175.00

12/19/2006
27081  GREEN HILLS LN 

2006-1043 329
EL PL CH SP 

$40,000 $1,721.84 BLACK MOUNTAIN POOLS
909-393-2635

NW
600 SQ FT POOL AND SPA, WITH WATERFALL, EXTEND GAS AND 
ELECTRIC TO FUTURE BBQ, FIREPIT

1,721.84

12/20/2006
5  SHADOW HILL LN 

2006-1044 434
BL EL 

$5,000 $201.90 THUNDERBIRD 
714/799-1709

AL
REPAIR AND REPLACE PORTION OF WALL AT VANITY (FIRE DAMAGE),  
REPLACE LIGHT AND OUTLET

201.90

12/20/2006
24842  BEARGRASS CI 

2006-1045 329
BL EL ME PL 

$75,000 $1,075.90 WATER CONCEPTS INC.
949-770-1145

NW
REPLASTER EXISTING POOL/SPA, RELOCATE POOL EQUIPMENT, 
EXTEND GAS/ELECTRIC TO NEW BBQ AND FIREPLACE

1,075.90

12/20/2006
25071  LUNA BONITA DR 

2006-1046 434
BL 

$5,000 $179.00 CALIFORNIA 
714/754-4400

AL
CHANGE OUT SLIDING GLASS DOORS ON FIRST AND SECOND FLOORS

179.00
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12/21/2006
25592  NOTTINGHAM CT 

2006-1047 434
BL EL PL 

$4,000 $233.60 ROVICS CONSTRUCTION
714/444-2648

AL
PLUMBING FIXTURE CHANGE OUT IN MASTER BATH, ADD TWO NEW 
LIGHTS, REMODEL SHOWER

233.60

12/21/2006
24892  GRISSOM RD 

2006-1048 434
PL 

$500 $33.50 A-AMES PLUMBING
714-681-4944 CE

NW
WATER HEATER CHANGE OUT

33.50

12/21/2006 HEIDI ZELLER
24373  MARQUIS CT 

2006-1050 434
PL 

$1,500 $44.50 HEIDI ZELLER
949/646-7143

AL
EMERGENCY WATER LINE REPAIR DUE TO SLAB LEAK

44.50

12/22/2006
25111  NATAMA CT 

2006-1051 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

12/22/2006
25292  MCINTYRE ST F

2006-1052 437
CO 

$0 $60.50 ATO WORLD TAEKWON DO
949-770-9111

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A TAEKWON DO STUDIO: 
SUITES F AND G

60.50

12/22/2006
25292  MCINTYRE ST R

2006-1053 437
CO 

$0 $60.50 KIDS FAMILY PARTIES
949-338-9995

RE
CERTIFICATE OF USE AND OCCUPANCY FOR CHILDREN PARTY 
ESTABLISHMENT: SUITE R

60.50

12/22/2006
24799  ALICIA PY 

2006-1054 437
BL EL CH 

$8,000 $454.40 APEX  IMAGING& PAINTING
909-593-9539

AL
REMOVE EXISTING MASONRY BLOCK ON MONUMENT SIGNS, 
RECONFIGURE ELECTRICAL, INSTALL NEW ILLUMINATED SIG

454.40

12/27/2006
25092  LA SUEN RD 

2006-0900 434
BL EL ME PL CH 

$41,724 $1,476.72 ALL PRO REMODELING
714-335-8165

NW
499 SQ FT ADDITION AND 468 SQ FT REMODEL

1,476.72

12/27/2006
23542  TREVISO -- 

2006-1055 434
CH SP 

$10,000 $1,116.50 SWAN POOLS
859-8466

AD
379 SQ FT OF NEW POOL AND SPA

1,116.50

12/27/2006
25221  PIKE RD 

2006-1056 434
RF 

$3,500 $145.00 CALIFORNIA 
949- 951- 9091

AL
REROOF T/O TILE INSTALL LIGHT WEIGHT ICBO 3523 NEW OSB 7/16 30 
LB PAPER

145.00

12/28/2006
26936  FALLING LEAF DR 

2006-1057 434
BL EL PL CH 

$24,000 $906.95 JNL ROOFING
714/536-1816

AD
REMODEL TWO BATHROOMS #1AND #2

906.95

12/29/2006
24953  PASEO DE VALENCIA -- 13B

2006-1058 437
CO 

$0 $60.50 LAGUNA HILLS PHYSICAL 
949-830-6220

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A PHYSICAL THERAPIST

60.50

01/02/2007
25171  STAGELINE DR 

2006-1059 434
ME 

$3,300 $130.70 ALLIED PLUMBING 
714/998-4300

AL
CHANGE OUT TWO FURNACES IN EXISTING LOCATIONS

130.70

01/02/2007
25552  LA PAZ RD 

2006-1060 437
CO 

$0 $60.50 OCAR
949-586-6800

RE
CERTIFICATE OF USE AND OCCUPANCY FOR THE ORANGE COUNTY 
ASSOCIATION OF REALTORS BUILDING

60.50

01/02/2007
24461  RIDGE ROUTE DR 100

2007-0004 437
BL EL CH 

$3,000 $225.43 BLAKE SIGNS COMP. INC.
714-891-5682

AL
50.67 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR WEB.EX

225.43

01/02/2007
23621  RIDGE ROUTE DR B

2007-0005 437
CO 

$0 $60.50 ART AND MIRRORS 
949-472-8614

RE
CERTIFICATE OF USE AND OCCUPANCY FOR AN ART AND MIRRORS 
CENTER

60.50

01/03/2007
26402  BROKEN BIT LN 

2006-0835 434
BL EL CH 

$14,280 $816.92 TODD SKENDERIAN
949/429-5355

AL
357 SQ FT REMODEL

816.92
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01/04/2007
27662  DEPUTY CI 

2006-0860 434
BL EL ME PL CH 

$25,000 $1,125.70 MARCELO LISCHE AIA
949/464-9426

NW
880 SQ FT ATT'D LATTICE PATIO, FIREPLACE, 280 SQ FT TRELLIS OVER 
EXIST FENCE, REMOVE EXIST BALC, CON

1,125.70

01/04/2007
23297  SOUTH POINTE DR 100

2006-0974 437
BL EL ME PL CH 

$86,736 $4,397.77 SPECTRUM SPACE 
(714)496-4185

AL
5421 SQ FT T.I. FOR NATIONAL MARKETING SERVICES

4,397.77

01/04/2007
25132  SOUTHPORT ST 

2007-0007 434
PL 

$0 $33.50 keith einhorn
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

01/04/2007
24572  SUNDANCE AV 

2007-0008 434
RF 

$2,860 $113.00 JIM McCORMACK
714-777-4040

RE
REROOFING

113.00

01/04/2007
22096  CAMINITO VINO -- 

2007-0009 434
RF 

$4,600 $175.00 BRONCO ROOFING, INC
714/282-7390

AL
22096-22116 CAMINITO VINO (4 CONDOS) TEAR OFF BUR, REPLACE 
DAMAGED SHEATHING, INSTALL B.U.R., 5750 S

175.00

01/04/2007
24001  EL TORO RD 

2007-0011 437
BL EL CH 

$16,000 $758.66 SWAIN SIGN INC
909-460-2530

NW
3 ILLUMINATED LOGO SIGNS FOR CIRCUIT CITY (404 SQ FT TOTAL)

758.66

01/04/2007
25231  MACKENZIE ST 

2007-0012 434
EL 

$800 $34.90 QUICK RESPONSE FIRE 
949/586-4016

NW
PULL STATION AND 6 HARD-WIRED SMOKE DETECTORS

34.90

01/05/2007
27202  LOST COLT DR 

2007-0013 434
EL 

$500 $65.90 UBC CONSTRUCTION
714/637-3179

NW
TEMP POWER FOR 884 SQ FT ADDITION, 161 SQ FT CONVERT GARAGE 
TO HABITABLE SPACE, 200 SQ FT REMODEL

65.90

01/05/2007
22975  CAMINITO OLIVIA -- 

2007-0014 434
PL 

$500 $33.50 WATER HEATERS ONLY 
800-835-8345

NW
WATER HEATER C/O

33.50

01/05/2007
18  OXBOW CREEK LN 

2007-0015 434
RF 

$2,000 $80.00 CALIFORNIA 
951-9091

AL
TEAR OFF COMP ROOF, INSTALL 1 LAYER OF ASTM FELT, 30 YR 
TIMBERLINE SHINGLES, 2500 SQ FT

80.00

01/08/2007
23046  AVENIDA DE LA CARLOTA -- 

2006-0984 329
BL EL CH 

$55,000 $1,434.09 PARSONS
949/454-8178

NW
ROOF TOP UNMANNED CELLULAR SITE FOR T-MOBILE

1,434.09

01/08/2007
25791  MAPLE VIEW DR 

2007-0019 434
PL 

$0 $33.50 Hatsuki Nagai
949-582-7202

RE
WATER HEATER REPLACEMENT

33.50

01/08/2007
25232  TASMAN RD 

2007-0020 434
RF 

$2,750 $113.00 JIM MCCORMACK
714-777-4040

RE
REROOFING

113.00

01/08/2007
26066  TERRA BELLA AV 

2007-0021 434
RF 

$4,500 $177.00 Brandon Till
714-423-9228

RE
REROOFING

177.00

01/08/2007
25901  TOLUCA CT 

2007-0022 434
PL 

$0 $33.50 keith einhorn
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

01/08/2007
25922  EL SEGUNDO ST 

2007-0023 434
PL 

$0 $33.50 keith einhorn
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

01/08/2007
24492  MANDEVILLE DR 

2007-0024 434
RF 

$5,100 $219.01 TILL ROOFING
714-423-9228

AL
TEAR OFF WOOD SHAKE, INSTALL 1/2 OSB, 2 LAYERS 30# FELT, EAGLE 
STND WEIGHT, ICBO 4660, 3400 SQ FT

219.01
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01/08/2007 EV FREE CHURCH
25382  MACKENZIE ST 

2007-0025 437
EL PL 

$1,500 $79.20 EV FREE CHURCH
949/586-6850

NW
FIRE SUPPRESSION SYSTEM--AS BUILT

79.20

01/09/2007
20  ASPEN CREEK LN 

2007-0026 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

01/09/2007
27641  hidden trail RD 

2007-0027 434
PL 

$500 $33.50 ALLIED PLUMBING 
714/998-4300

AL
WATER HEATER CHANGE OUT

33.50

01/10/2007
23461  RIDGE ROUTE DR I

2006-1035 437
BL EL CH 

$50,000 $1,283.63 BRIAN MONTOYA
949-251-1710

AL
REBUILD BURNT AREA

1,283.63

01/10/2007
25761  HIGHPLAINS TR 

2007-0028 434
PL 

$0 $33.50 appliance installers
800-287-6706

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/10/2007
27055  HIDDEN TRAIL RD 

2007-0029 434
PL 

$0 $33.50 appliance installers
800-287-6706

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/10/2007
25612  RANGEWOOD RD 

2007-0030 434
PL 

$0 $33.50 appliance installers
800-287-6706

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/10/2007
27212  LOST COLT DR 

2007-0031 434
PL 

$0 $33.50 appliance installers
800-287-6706

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/10/2007
27161  WOODBLUFF RD 

2007-0032 434
PL 

$0 $33.50 appliance installers
800-287-6706

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/10/2007
22332  COLONNA -- 

2007-0033 434
PL 

$0 $33.50 appliance installers
800-287-6706

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/10/2007
25001  LARGO DR 

2007-0034 434
PL 

$0 $33.50 appliance installers
800-287-6706

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/10/2007
25512  SARITA DR 

2007-0035 434
PL 

$0 $33.50 appliance installers
800-287-6706

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/10/2007
24755  CLARINGTON DR 

2007-0036 434
BL EL PL 

$12,000 $479.70 MPS CONSTRUCTION
714/997-9193

AL
REMODEL MASTER BATH, ADD NEW SHOWER, NEW JACUZZI TUB, 
CHANGE OUT PL AND ELECT FIXTURES

479.70

01/10/2007
23422  PERALTA DR F

2007-0037 437
CO 

$0 $60.50 CREATIVE IRON 
949-829-8810

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A SALES AND RECEPTION 
OFFICE FOR A WROUGHT IRON MANUFACTURING B

60.50

01/11/2007
23412  MOULTON PY 

2007-0038 437
RF 

$7,280 $271.03 JL RAY CO
9949) 498-2274

AL
TEAR OFF BUILT UP AND SHAKE ROOF, INSTALL 1 LAYER 30# FELT, 
CERTAINTEED ASPHALT SHINGLE, 9100 SQ FT

271.03

01/11/2007
23151  ALCALDE DR B1

2007-0039 437
CO 

$0 $60.50 WARM YOUR FLOOR
949-855-3369

RE
CERTIFICATE OF USE AND OCCUPANCY FOR ELECTRIC FLOOR 
HEATING DISTRIBUTOR

60.50

01/11/2007
25112  GRISSOM RD 

2007-0040 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00
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01/11/2007
25431  CABOT RD 205

2007-0041 437
CO 

$0 $60.50 LAGUNA MEDICAL CARE
949-420-0043

RE
CERTIFICATE OF USE AND OCCUPANCY FOR MEDICAL OFFICE: FAMILY 
PRACTICE

60.50

01/12/2007
24392  KINGSTON CT 

2007-0042 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

01/12/2007
22192  CAMINITO ZARAGOZA -- 

2007-0043 434
RF 

$5,000 $177.00 BRANCO ROOFING INC
714-632-1057

AL
REROOF FOR 22192 THRU 22206 T/O BUILT UP INSTALL NEW BUILT UP

177.00

01/12/2007
24941  MUSTANG DR 

2007-0044 434
RF 

$6,300 $240.13 frank mangisi
714-893-9921

RE
REROOFING

240.13

01/15/2007
25411  PIKE RD 

2007-0045 434
RF 

$3,260 $143.00 CAL STATE ROOFING
714/813-7736

AL
TEAR OFF TILE, INSTALL 1/2 OSB, 2 LAYERS 30# FELT, EAGLE MALIBU 
ICBO 4660, 1800 SQ FT, BUR FLAT ROOF

143.00

01/16/2007
24861  LUTON ST 

2007-0046 434
RF 

$2,240 $111.00 FONTAINE 
949-598-8360

AL
TEAR OFF WOOD SHAKE, INSTALL 1/2 CDX, 1 LAYER 30# FELT, 50 YEAR 
COMP SHINGLE, 2800 SQ FT

111.00

01/16/2007
27081  GREEN HILLS LN 

2007-0047 434
BL CH 

$15,000 $664.65 EUROPEAN GARDEN INC
714/296-6174

NW
2 ATTACHED LATTICE PATIO COVERS, (558 SQ FT TOTAL), BBQ 
COUNTER, FIRE PIT

664.65

01/17/2007
26041  RED CORRAL RD 

2006-0464 434
BL EL ME PL CH 

$350,000 $7,133.83 GUS OROZCO
714/393-0303

AD
2249 SQ FT OF ADDITION WITH NEW BASEMENT, 697 SQ FT OF 
REMODEL AND 350 SQ FT OF NEW DECK

7,133.83

01/17/2007
25241  YORK CI 

2007-0048 434
ME 

$1,500 $65.90 COAST AIRE
949/279-5575

NW
CHANGE OUT FURNACE IN EXISTING LOCATION

65.90

01/17/2007
24852  BEARGRASS CI 

2007-0049 434
BL EL ME PL CH 

$43,590 $1,609.51 RS MEYERS
949/675-7555

AL
C/O  ALL WINDOWS, REMODEL BATHS, KITCHEN, BEDROOM 2-C/O 
CEILING JOISTS FOR EXPOSED BEAM CEILING

1,609.51

01/17/2007
25252  MCINTYRE ST A

2007-0050 437
CO 

$0 $60.50 24 HOUR FITNESS
949-586-6600

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A GYM

60.50

01/18/2007
25539  PASEO DE VALENCIA -- 

2006-0874 437
BL EL ME PL CH 

$735,792 $16,336.51 DPA ARCHITECTURE
714/374-8209

AL
45,987 SQ FT STORE REMODEL FOR RALPHS GROCERY STORE

16,336.51

01/18/2007
25912  EVERGREEN RD 

2007-0051 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

01/18/2007
26456  LA SCALA -- 

2007-0052 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

01/18/2007
27106  IRONWOOD DR 

2007-0053 434
ME 

$1,500 $65.90 ALLIED PLUMBING 
714/998-4300

AL
CHANGE OUT FURNACE, AND COIL

65.90

01/18/2007
25666  NOTTINGHAM CT 

2007-0054 329
BL ME PL CH 

$4,360 $357.00 AQUA TIME
949-709-1245

NW
FREESTANDING OUTDOOR FIREPLACE 7' HIGH MAX

357.00

01/19/2007
24411  HEALTH CENTER DR BSMT

2006-0678 437
BL EL ME PL CH 

$3,442,122 $87,049.37 TILLER CONST.
714-771-5600

NW
12,160 SQ FT T.I. FOR SURGICAL CENTER AT SADDLEBACK MEDICAL 
CENTER WITH ENTRY CANOPY

86,829.37
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01/19/2007
23301  RIDGE ROUTE DR 

2007-0055 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

01/19/2007
25231  YORK CI 

2007-0056 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

01/19/2007
25261  PIKE RD 

2007-0057 434
EL 

$500 $25.70 QUICK RESPONSE FIRE 
949/586-4016

NW
PULL STATION

25.70

01/22/2007
25091  MORRO CT 

2007-0058 434
RF 

$3,900 $145.00 joe ronstadt
949-757-1705

RE
REROOFING

145.00

01/22/2007
25221  HARTOG ST 

2007-0059 434
RF 

$1,520 $80.00 LACROIX ROOFING INC
714-966-2691

AL
TEAR OFF COMP SHINGLE, INSTALL 1 LAYER OF 30# FELT, 30 YEAR 
COMP SHINGLE, 1900 SQ FT

80.00

01/22/2007
24982 W SUNSET PL 

2007-0060 434
PL 

$500 $33.50 GARRETT'S PLUMBING
714/771-7464

NW
WATER HEATER CHANGE OUT

33.50

01/22/2007
22307  SAVONA -- 

2007-0061 649
DE 

$5,438 $211.04 MUELLER POOL COMPANY
800/231-7665

DE
DEMO POOL (435 SQ FT) CAP OFF GAS/ELECT, REMOVE POOL EQUIP.

211.04

01/22/2007
24731  ALICIA PY A

2007-0062 437
BL EL 

$4,500 $230.75 3D SIGNS
770-9252

NW
30 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR SWIM VENTURE

230.75

01/22/2007
26261  EVA ST 

2007-0063 434
EL 

$1,500 $81.50 K C ELECTRIC
949/388-8928

NW
UPGRADE METER TO 200 AMP

81.50

01/23/2007
25792  DILLON RD 

2005-0327 101
BL EL ME PL CH 

$1,683,693 $26,291.28 CHRIS HUARACHA
714-245-9760 X2

NW
19,511 SQ FT OF NEW HOUSE, 1,605 SQ FT OF GARAGE AND 1,125 SQ 
FT OF BALCONIES

26,291.28

01/23/2007
25572  RANGEWOOD RD 

2006-1002 434
BL EL CH 

$15,000 $694.75 CJ VER BURG LANDSCAPE 
949/459-2001

NW
REPLACE AND EXTEND EXISTING BALCONY TO 350 SQ FT.

694.75

01/23/2007
27442  LOST TRAIL DR 

2007-0065 434
ME 

$1,500 $77.60 SWIFT SERVICE CO
800/994-3494

NW
REPLACE FURNACE AND EVAPORATOR COIL IN EXISTING CLOSET

77.60

01/23/2007
24702  LAS ALTURAS CT 

2007-0066 434
PL 

$500 $33.50 LIQUID PLUMBING
949/637-7117

AL
CHANGE OUT WATER SOFTNER

33.50

01/23/2007 ROB MANGOLD
26305  CARMEL ST 

2007-0067 434
PL 

$500 $33.50 ROB MANGOLD
949/293-8826

NW
WATER HEATER CHANGE OUT

33.50

01/24/2007
25012  KATIE AV 

2007-0068 434
EL ME PL 

$7,000 $174.40 ROVICS CONST. INC
714-375-0722

AL
KITCHEN REMODEL, INCLUDING ELECT AND PLUMBING, EXCLUDING 
HOSE BIB FOR REFRIGERATOR

174.40

01/24/2007
22982  ALCALDE DR 

2007-0069 437
RF 

$11,200 $372.85 PETRONELLA ROOFING
949-548-1645

AL
TEAR OFF BUR, INSTALL BASE SHEET 2 PLYS, CERTAINTEED MNB-4 
BUR, 14000 SQ FT

372.85

01/24/2007
23030  LAKE FOREST DR 100

2007-0071 437
BL EL CH 

$2,200 $223.30 UNIVERSAL SIGNS
949/487-2377

NW
50 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR COMFORT PEDIC 
MATTRESS

223.30
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01/25/2007
23282  MILL CREEK DR 

2006-1013 437
BL EL CH 

$35,000 $1,459.51 ROYAL STREET 
714/335-1668

NW
INSTALL 6 PANEL ANTENNAS, 1 GPS ANTENNA, 1 MICROWAVE 
ANTENNA, 4 EQUIP CABINETS ON ROOFTOP

1,459.51

01/25/2007
25082  CHAMPLAIN RD 

2007-0072 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

01/25/2007
23010  LAKE FOREST DR B

2007-0073 437
CO 

$0 $60.50 AFFORDABLE PORTABLES
949-472-8381

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A WIRELESS STORE

60.50

01/26/2007
25172  BUCKBOARD LN 

2007-0077 434
BL CH 

$8,000 $428.30 MUDD INDUSTRIES INC.
949-716-7002

NW
NEW FIRE PLACE

428.30

01/26/2007
26515  DAPPLE GREY DR 

2007-0078 434
BL EL PL CH 

$8,000 $492.50 MUDD INDUSTRIES INC.
949-716-7002

NW
NEW FIRE PLACE, EXTEND ELECTRIC AND GASLINE TO NEW 
FIREPLACE AND GAS HEATER IN PATIO STRUCTURE

492.50

01/26/2007
23461  RIDGE ROUTE DR 

2007-0079 437
BL EL CH 

$650 $85.50 J-MAR CONSTRUCTION 
714-573-5818

AL
REPAIRE FIRE DAMAGED AREA

85.50

01/26/2007
26942  HIGHWOOD CI 

2007-0080 434
EL PL CH SP 

$25,000 $1,248.60 AQUATIC TECH INC
949-493-9548

AL
POOL AND SPA REMODEL, ADD GAS/ELECT TO FUTURE BBQ

1,184.40

01/27/2007
24701  MANDEVILLE DR 

2007-0081 434
PL 

$0 $33.50 RICHARD LAPAGE
888-615-3330

RE
WATER HEATER REPLACEMENT

33.50

01/27/2007
27135  WOODBLUFF RD 

2007-0082 434
PL 

$0 $33.50 RICHARD LAPAGE
888-615-3330

RE
WATER HEATER REPLACEMENT

33.50

01/29/2007
24661  PAIGE CI 

2006-0899 434
BL EL ME PL CH 

$100,543 $3,201.02 PALACIN CONSTRUCTION
714/774-4677

NW
1230 SQ FT ADDITION AND 1096 SQ FT REMODEL

3,201.02

01/29/2007
27231  WESTRIDGE LN 

2006-0983 329
BL CH 

$35,000 $1,072.65 TODD ANDREW HALTON
949-600-5770

NW
113 LF RETAINING WALL, HEIGHT NOT TO EXCEED 5'-6" (TOP OF GRADE 
TO TOP OF WALL)

1,072.65

01/29/2007
25272  COSTEAU ST 

2007-0083 434
PL 

$0 $33.50 Laura Yenulonis
909-213-1640

RE
WATER HEATER REPLACEMENT

33.50

01/29/2007
26771  BARKSTONE LN 

2007-0084 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

01/29/2007
23121  VERDUGO DR 203

2007-0085 437
CO 

$0 $60.50 JEFI ENTERPRISE
949-472-1333

RE
CERTIFICATE OF USE AND OCCUPANCY FOR IMPORT/EXPORT FOOD 
ESTABLISHMENT: OFFICE

60.50

01/29/2007
23030  LAKE FOREST DR 100

2007-0086 437
CO 

$0 $60.50 COMFORT-PEDIC 
949-462-9090

RE
CERTIFICATE OF USE AND OCCUPANCY FOR MATRESS RETAIL STORE

60.50

01/29/2007
26622  MEADOW CREST DR 

2007-0089 329
BL 

$3,500 $145.00 GAINES  CONCRETE
456-9101

NW
BBQ STRUCTURE AND FIREPIT

145.00

01/29/2007
25202  LAS BOLSAS ST 

2007-0090 434
ME 

$8,000 $109.30 PHOENIX SOUTH, INC.
949/481-0204

NW
RELOCATE NEW FURNACE IN ATTIC, ADD A/C CONDENSOR TO SIDE 
YARD, CHANGE OUT DUCTING

109.30

0032655

humza
Highlight

humza
Highlight

humza
Highlight



City of Laguna Hills
Permit Activity Report

Report: BG100 Page 68 of 110
10/04/2007 01:07 PM

Issue Date Owner Name / Address Project #/Permits Constr Type Bldg Type/Descrip $ Value $ Perm Fee Contractor / Applic Phone

from  01/01/2006  to  10/03/2007

$ Paid Fees

01/30/2007
26192  MOUNT DIABLO RD 

2006-1036 329
BL CH 

$40,000 $1,130.44 MUDD INDUSTRIES INC.
949-716-7002

NW
100 LF OF 6' HIGH MAX RETAINING WALL ON SIDE YARD, STUCCO FINISH

1,130.44

01/30/2007
24536  CREEKVIEW DR 

2007-0091 434
PL 

$500 $33.50 WATER HEATERS ONLY 
800-835-8345

NW
WATER HEATER CHANGE OUT

33.50

01/30/2007
24501  MANDEVILLE DR 

2007-0092 434
BL 

$1,900 $84.00 DIAL ONE WRS WINDOWS
714-1800-266-67

AL
CHANGE OUT THREE WINDOWS, REMODEL SIDING TO MATCH EXISTING

84.00

01/31/2007
25381  ALICIA PY N

2006-0882 437
BL CC EL ME PL CH 

$85,000 $5,306.81 VH CONTRACTORS
714/632-8188

AL
2934 SQ FT TI  FOR ANTOJITOS LATINOS LIQUOR MARKET

5,306.81

01/31/2007 DEREK MENDEL
24961  DEL MONTE ST 

2007-0093 434
RF 

$2,000 $80.00 DEREK MENDEL
949/751-7701

AL
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 15# FELT, 4 ATTIC 
DORMER VENTS, COMP SHINGLES, 2400 S

80.00

02/01/2007
8  ASPEN CREEK LN 

2007-0095 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

02/01/2007
23621  RIDGE ROUTE DR A

2007-0096 437
CO 

$0 $60.50 CHUP CORPORATION
949-455-0676

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A PRINT SHOP

60.50

02/01/2007
8  DEER CREEK LN 

2007-0097 434
BL EL ME PL CH 

$3,000 $269.60 GLOBAL REMODELING
323/857-9010

AL
BATHROOM REMODEL TO ADD SHOWER, RELOCATE GARAGE 
FIREWALL AND FIRE RATED DOOR

269.60

02/01/2007
27572  DEPUTY CI 

2007-0098 434
BL CH 

$17,000 $696.80 KESSLER BULL 
949/235-8005

NW
850 SQ FT ATTACHED LATTICE PATIO COVER

696.80

02/02/2007
24401  RIDGE ROUTE DR B103

2006-0867 437
BL EL PL CH 

$12,032 $731.73 NONA AND ASSOCIATES
949/496-2275

NW
752 SQ FT T.I. FOR LUCERIA'S PET GROOMING

731.73

02/02/2007 RONALD DE SIMONE
24672  PAIGE CI 

2006-1025 434
BL EL ME PL CH 

$50,000 $1,527.36 RONALD DE SIMONE
949/586-6098

NW
649 SQ FT ADDITION (1ST AND 2ND FLOOR)

1,527.36

02/02/2007
24841  LARGO DR 

2007-0099 329
CH SP 

$50,000 $1,803.05 CALIFORNIA POOLS AND 
949-635-7946

NW
384 SQ FT POOL AND SPA

1,803.05

02/02/2007
23961  CALLE DE LA MAGDALENA -- 
317

2007-0100 437
CO 

$0 $60.50 SADDLEBACK VALLEY 
949-837-1133

RE
CERTIFICATE OF USE AND OCCUPANCY FOR NEUROSCIENCE GROUP

60.50

02/02/2007
23052  LAKE FOREST DR E2

2007-0101 437
CO 

$0 $60.50 SANNAH PACKAGING 
714-777-9400

RE
CERTIFICATE OF USE AND OCCUPANCY FOR PACKING SUPPLY 
ESTABLISHMENT

60.50

02/02/2007
26476  LA SCALA -- 

2007-0102 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

02/02/2007 LAWRENCE JONES
26641  STETSON PL 

2007-0103 434
RF 

$6,000 $207.10 LAWRENCE JONES
949/643-5315

AL
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER OF 30# FELT, AND 
40 YR TIMBERLINE COMP SHINGLES, 4000

207.10

02/05/2007
23621  RIDGE ROUTE DR A

2007-0016 434
EL CH 

$32,000 $768.56 NOOR ELECTRICAL
949/631-8777

NW
NEW 2000AMP SWITCHGEAR, TWO NEW PANELS, TWO NEW 
TRANSFORMERS FOR COLOR DIGIT

768.56
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02/05/2007
23011  MOULTON PY C13

2007-0104 437
CO 

$0 $60.50 FIREFIGHTERS FOR 
(949) 733-3947

RE
CERTIFICATE OF USE AND OCCUPANCY

60.50

02/06/2007
23582  TREVISO -- 

2007-0105 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

02/06/2007
24721  ALICIA PY A

2007-0106 437
CO 

$0 $60.50 PERFORMANCE BICYCLE 
949-707-0344

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A BIKE SHOP

60.50

02/06/2007
25511  MACKENZIE ST 

2007-0107 434
BL CH 

$2,200 $176.00 PATIO DESIGN BY 
949/586-6478

NW
418 SQ FT ATTACHED LATTICE PATIO COVER TO CITY STANDARDS ON 
EXISTING SLAB AND FOOTINGS

176.00

02/07/2007
23535  MOULTON PY 

2006-0919 437
BL EL CH 

$60,000 $1,705.97 DAN ADAMS (PROP 
949/367-1426

NW
NEW PARKING LOT LIGHTING FOR MOULTON PLAZA 23535-23711 
MOULTON PKWY.

1,705.97

02/07/2007
23601  MOULTON PY 

2007-0110 437
EL 

$1,500 $81.50 PACIFIC CONSTRUCTION 
949/206-0168

AL
EMERGENCY REPAIR OF 800 AMP SWITCHGEAR

81.50

02/07/2007
23532  COMMERCE CENTER DR 

2007-0111 437
CO 

$0 $60.50 POWER COLLISION 
949-586-0400

RE
C OF UO FOR A COLLISION REPAIR SHOP

60.50

02/07/2007 MARTHA RIOS
22391  TARANTO -- 

2007-0112 434
RF 

$2,000 $80.00 MARTHA RIOS
949/699-6850

AL
TEAR OFF COMP SHINGLE, INSTALL 1 LAYER 30# FELT, COMP SHINGLE, 
2400 SQ FT

80.00

02/07/2007
23551  TREVISO -- 

2007-0113 434
BL EL CH 

$2,500 $214.50 GALKOS CONST.
714-373-8545

NW
150 SQ FT MANUFACTURED ENCLOSED PATIO

214.50

02/07/2007
23452  PERALTA DR A

2007-0114 437
CO 

$0 $60.50 US METER CO.
949-218-2906

RE
C OF UO FOR A WHOLESALE DISTRIBUTION OF METERS

60.50

02/07/2007 RICH AMANN
25201  COSTEAU ST 

2007-0115 434
PL 

$500 $44.50 RICH AMANN
949/588-6394

NW
EMERGENCY WATER LINE REPAIR FROM METER TO HOUSE

44.50

02/07/2007
23042  ALCALDE DR D

2007-0116 437
CO 

$0 $60.50 DHK DEFENSE
949-588-1170

RE
CERTIFICATE OF USE AND OOCCUPANCY FOR MILITARY AND DEFENSE 
PRODUCTS

60.50

02/08/2007
24003  AVENIDA DE LA CARLOTA -- 

2007-0117 328
EL 

$1,500 $0.00 DYNALECTRIC
714/828-7000

NW
INSTALL 200 AMP METER FOR TRAFFIC SIGNAL

0.01

02/08/2007
24035  EL TORO RD 1/2

2007-0118 328
EL 

$1,500 $0.00 DYNALECTRIC
714/828-7000

NW
INSTALL 200 AMP METER TRAFFIC SIGNAL

0.00

02/08/2007
24035  EL TORO RD 3/4

2007-0119 328
EL 

$1,500 $0.00 DYNALECTRIC
714/828-7000

NW
INSTALL 200 AMP METER FOR LANDSCAPE LIGHTING

0.00

02/08/2007
23211  DEL LAGO DR 

2007-0120 437
EL 

$1,500 $55.00 SECURITY OF LOS 
818/785-6622

NW
INSTALL WATER MONITORING ALARM SYSTEM

55.00

02/08/2007
26515  DAPPLE GREY DR 

2007-0121 329
BL EL CH 

$8,000 $483.60 PATIOS UNLIMITED
337-5594

NW
225 SQ FT FREESTANDING PATIO STRUCTURE, WITH LIGHTING AND 
OUTLETS

483.60
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02/08/2007
25172  BUCKBOARD LN 

2007-0122 329
BL EL CH 

$10,000 $586.80 PATIOS UNLIMITED
337-5594

NW
400 SQ FT PATIO STRUCTURE WITH ELECTRICAL

586.80

02/08/2007
26936  FALLING LEAF DR 

2007-0123 434
BL EL PL CH 

$6,000 $395.50 JNL ROOFING
714/536-1816

AD
REMODEL DOWNSTAIRS BATH, CHANGE OUT PLUMBING FIXTURES, 
HOT MOP SHOWER

395.50

02/08/2007
23221  PERALTA DR F

2007-0124 437
CO 

$0 $60.50 AMS MOTORS
310-780-6562

RE
CERTIFICATE OF USE AND OCCUPANCY FOR AN ONLINE MOTORCYCLE 
RETAIL SHOP

60.50

02/08/2007
26001  TERRA BELLA AV 

2007-0125 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

02/08/2007
25911  ERNESTINE CT 

2007-0126 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

02/09/2007
3  SHADOW HILL LN 

2007-0127 434
PL 

$0 $33.50 Joe Sanchez
949 257-8776

RE
WATER HEATER REPLACEMENT

33.50

02/09/2007
10  ASPEN CREEK LN 

2007-0128 434
EL 

$1,500 $43.10 GERHARD ELECTRIC
949/951-0490

AD
TWO NEW CIRCUITS FOR NEW TUB

43.10

02/12/2007
59  CARRIAGE HILL LN 

2007-0129 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

02/12/2007
27001  MOULTON PY 111

2007-0131 437
CO 

$0 $60.50 CITI NAILS
949-831-0106

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A NAIL SPA

60.50

02/12/2007
25051  LUNA BONITA DR 

2007-0132 434
ME 

$0 $65.90 Laura Yenulonis
909-213-1640

RE
FURNACE REPLACEMENT

65.90

02/13/2007
23581  LIPARI -- 

2007-0133 434
PL 

$0 $33.50 Ray Lim
800-909-9483

RE
WATER HEATER REPLACEMENT

33.50

02/13/2007
24881  ALICIA PY G

2007-0134 437
BL EL CH 

$2,500 $225.33 PACIFIC SIGN CENTER
949-248-7474

NW
10 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR LASER SKIN 
CENTER

225.33

02/13/2007
26392  LAS ALTURAS AV 

2007-0135 434
EL PL 

$1,500 $69.40 INSTANT LANDSCAPES
949/347-0700

NW
EXTEND GASLINE/ELECT FOR FUTURE BBQ AND ELECTRIC FOR 
FUTURE ABOVEGROUND SPA

69.40

02/13/2007
23052  LAKE FOREST DR E2

2007-0137 437
BL EL CH 

$2,200 $189.70 TT SIGNS
714/373-4840

AD
40 SQ FT OF NEW SIGN

189.70

02/13/2007
23221  PERALTA DR M

2007-0138 437
CO 

$0 $60.50 ANTONIO ROMERO AUTO 
949-742-0897

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A VEHICLE REPAIR SHOP

60.50

02/13/2007
25781  TERRA BELLA AV 

2007-0139 434
RF 

$2,240 $113.00 Brandon Till
714-423-9228

RE
REROOFING

113.00

02/14/2007
4  ASH CREEK LN 

2007-0140 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50
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02/14/2007
25201  MUSTANG DR 

2007-0141 434
EL PL SP 

$35,000 $762.20 JEFF KERBER POOL 
909/465-0677

NW
POOL REMODEL, EXTEND NEW GAS/ELECT TO NEW POOL EQUIP IN 
EXISTING LOCATION, AND TO NEW BBQ STRUCTURE

762.20

02/14/2007
10  ASPEN CREEK LN 

2007-0143 434
PL 

$2,950 $33.50 SADDLEBACK PLUMBING
949/858-0284

AL
CHANGE OUT EXISTING BATH TUB FOR SAME

33.50

02/14/2007
24031  EL TORO RD 210

2007-0144 437
BL 

$12,000 $377.02 COASTLINE DEV. INC.
714-265-0250

AL
1660 SQ FT T.I. FOR MIMI WALTERS, DEMO WALL AND MINOR ELECT

377.02

02/15/2007 RICHARD ADAMS
25172  BUCKBOARD LN 

2007-0145 329
BL EL PL 

$2,500 $224.00 RICHARD ADAMS
949/831-0401

NW
BBQ STRUCTURE WITH SINK, ELECTRICAL, EXTEND GASLINE TO 
SPACE HEATER IN NEW PATIO COVER

224.00

02/15/2007
25200  LA PAZ RD 102

2007-0147 437
CO 

$0 $60.50 LA PAZ CHIRORACTIC AND 
949-770-8767

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A CHIROPRACTIC AND 
PHYSICAL THERAPY OFFICE

60.50

02/15/2007
23412  MOULTON PY 230

2007-0149 437
CO 

$0 $60.50 IRINA LEON
949-455-0888

RE
CERTIFICATE OF USE AND OCCUPANCY FOR BIO FEEDBACK SERVICES

60.50

02/16/2007
25731  NELLIE GAIL RD 

2007-0150 437
EL 

$3,000 $150.80 JS ELECTRIC
714/469-2110

NW
NEW LIGHTING FIXTURES IN REAR YARD, ADD LIGHTING FIXTURES TO 
FRNT YARD PILASTERS/STEPS

150.80

02/16/2007
26192  MOUNT DIABLO RD 

2007-0151 434
EL PL 

$1,500 $88.60 MG LANDSCAPING
949/291-6455

NW
RELOCATE EXISTING POOL EQUIPMENT, EXTEND GASLINE TO FUTURE 
BBQ

88.60

02/16/2007 DEANNA AMANN
25201  COSTEAU ST 

2007-0152 434
BL CC CH 

$3,640 $370.50 DEANNA AMANN
949/588-6394

NW
9X12 VINYL LATTICE ATTACHED PATIO COVER

370.50

02/16/2007
25921  SHERIFF RD 

2007-0153 434
RF 

$4,500 $175.00 CALIFORNIA 
949- 951- 9091

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT, 
PRESIDENTIAL ASPHALT SHINGLE, 3800 SQ FT

175.00

02/16/2007
25202  CABOT RD 

2007-0154 437
CO 

$0 $60.50 WIENERSCHNITZEL
949-837-3970

RE
CERTIFICATE OF USE AND OCCUPANCY FOR WIENERSCHNITZEL

60.50

02/21/2007
25011  NELLIE GAIL RD 

2007-0156 434
PL 

$7,000 $213.50 PACIFIC COAST COPPER 
714-758-7725

AL
COPPER REPIPE

213.50

02/21/2007
22691  NAPOLI -- 

2007-0157 434
ME 

$1,500 $119.00 COAST AIRE
949/229-5575

AL
CHANGE OUT FAU AND A/C IN EXISTING LOCATIONS

119.00

02/21/2007
25721  RAIN TREE RD 

2007-0159 434
EL 

$1,500 $83.50 GERHARD ELECTRIC
949/951-0490

NW
UPGRADE METER TO 400 AMP--EXTEND CONDUIT FROM SDGE 
TRANSFORMER TO METER

83.50

02/21/2007
24505  LOS ALISOS BL 

2007-0160 649
DE 

$2,000 $318.40 BUILDING ENHANCEMENT 
949/206-0099

DE
DEMO DAMAGED CARPORT, 1027 SQ FT

318.40

02/21/2007
24621  PAIGE CI 

2007-0161 434
RF 

$4,200 $175.00 STAR COURSE ROOFING
714-231-7682

NW
TEAR OFF EXISTING ROOF MATERIAL, INSTALL 7/16 OSB, 1 LAYER 30# 
FELT, GRAND MANOR FIBERGLASS SHINGLES

175.00
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02/22/2007
25502  NOTTINGHAM CT 

2007-0162 434
PL 

$0 $33.50 Ray Lim
800-909-9483

RE
WATER HEATER REPLACEMENT

33.50

02/22/2007
23117  PLAZA POINTE DR 100

2007-0164 437
CO 

$0 $60.50 LAGUNA ASSET 
949-481-0909

RE
C OF UO FOR A PROPERTY MANAGAMENT CO.

60.50

02/22/2007
23531  RIDGE ROUTE DR HP

2007-0165 437
EL 

$1,500 $97.70 BAYSIDE ELECTRIC INC
949-770-0102

NW
INSTALL NEW 100 AMP METER, NEW TRANSFORMER AND SUBPANEL

97.70

02/23/2007
24961  HENDON ST 

2004-0722 434
EL 

$10,000 $55.00 BERKS ELECTRICAL
714-744-4300

AD
200 AMP UPGRADE

55.00

02/23/2007
27432  MAVERICK CI 

2007-0167 434
PL 

$0 $33.50 KATIE
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

02/23/2007
23562  VENISIA -- 

2007-0168 434
BL 

$4,000 $143.00 SOUTH COAST EXTERIORS
949-297-4490

AL
NEW ELASTOMERIC COATING ON EXTERIOR OF BUILDING

143.00

02/23/2007
25382  BARENTS ST 

2007-0169 434
ME 

$500 $65.90 WALTERS
949-360-1320

AL
C/O FAU

65.90

02/23/2007
23521  PASEO DE VALENCIA -- B15

2007-0171 437
CO 

$0 $60.50 SOUTH OC PHYSICAL 
(949) 597-0007

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A  P.T OFFICE

60.50

02/23/2007
25620  ALICIA PY 

2007-0172 437
CO 

$0 $60.50 MARDI'S JEWELRY
949-470-9500

RE
C OF UO FOR A JEWELERY STORE

60.50

02/23/2007
25172  BUCKBOARD LN 

2007-0173 329
BL EL CH 

$3,500 $248.90 PATIOS UNLIMITED
337-5594

NW
160 SQ FT OF NEW ARBER STRUCTURE WITH ELECTRICAL

248.90

02/23/2007
25620  ALICIA PY 

2007-0174 437
BL EL CH 

$260 $101.70 PERFECT SIGN
714-662-1001

AD
38 SQ FT OF NEW SIGN

101.70

02/23/2007
23521  PASEO DE VALENCIA -- 204

2007-0175 437
CO 

$0 $60.50 LIDO CHEN
949-458-2026

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A MEDICAL PRACTICE

60.50

02/26/2007
23631  VERONA -- 

2007-0176 434
RF 

$2,320 $111.00 LV ROOFING COMP.
714-488-0406

AL
TEAR OFF ASPHALT SHINGLES, INSTALL 1 LAYER 15# FELT, 30 YR 
ASPHALT SHINGLES, 2900 SQ FT

111.00

02/27/2007
25691  NELLIE GAIL RD 

2006-0821 437
BL CH 

$14,000 $654.75 PIERRE CHARLES 
949/230-2348

AL
700 SQ FT DECK ON PIERS

654.75

02/27/2007
25421  WAGON WHEEL CI 

2007-0177 434
RF 

$5,500 $209.05 SCOTT JOHNSON
951-538-7454

RE
REROOFING

209.05

02/27/2007
25401  ALICIA PY H

2007-0178 437
CO 

$0 $60.50 HANA VIDEO
949-460-0291

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A VIDEO RENTAL SHOP

60.50

02/28/2007
23551  MOULTON PY 

2007-0010 437
BL EL CH 

$25,000 $943.05 DAN ADAMS (PROP 
949/367-1426

NW
ENTRY PLAZA RENOVATION

943.05

02/28/2007
25268  DE SALLE ST 

2007-0179 434
RF 

$1,650 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00
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02/28/2007
25712  HIGHPLAINS TR 

2007-0180 434
BL EL ME PL CH 

$57,000 $1,575.00 SERENITY POOLS& SPAS 
949-361-8800

NW
POOL AND SPA REMODEL, NEW POOL EQUIP IN EXIST. LOC., 400 SQ FT 
GAZEBO, BBQ, F/P, RETAIN WALL  FOR TR

1,575.00

02/28/2007
25382  MACKENZIE ST 

2007-0181 437
CO 

$0 $60.50 CHRIST COMMUNITY 
949-586-6850

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A CHURCH

60.50

02/28/2007 KATHRYN THORPE
26065  WATERWHEEL PL 

2007-0182 329
EL PL 

$1,500 $111.80 KATHRYN THORPE
831-5804

NW
EXTEND GAS AND ELECTRIC TO FUTURE BBQ, EXTEND ELECT TO 
ABOVE GROUND SPA, EXTEND WATERLINE TO 2 HOSEB

111.80

02/28/2007
22982  MILL CREEK DR 

2007-0184 437
CO 

$0 $60.50 MEDI-SPHERE 
949-461-0500

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A DEVELOPMENT CO.

60.50

03/01/2007
27201  WESTRIDGE LN 

2007-0158 434
BL CC EL ME PL CH 

$40,000 $1,895.04 TIM SHIRES CONT.
(949)459-2678

NW
90 SQ FT POOL BATH ADDITION, 317 SQ FT PATIO/DECK

1,895.04

03/01/2007
23171  LA CADENA DR 

2007-0170 437
BL CH 

$31,000 $957.01 COAST CONCRETE TECH.
949-235-4355

AL
23171- 23195 LA CADENA AND 23211 - 23241 SOUTH POINT DR NEW ADA 
PARKING RAMPS AND STALLS

957.01

03/01/2007
22921  CAMINITO CASA -- 

2007-0185 434
ME 

$6,250 $143.00 D&H CLIMATE CONTROL
766-8925

AL
CHANGE OUT FAU IN EXISTING LOCATION, INSTALL NEW A/C UNIT IN 
NEW LOCATION, CHANGE ALL DUCTING

143.00

03/01/2007
26022  ANACAPA ST 

2007-0186 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

03/01/2007
27401  LOST COLT DR 

2007-0187 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

03/01/2007 REGINA BURDIAN
21  OXBOW CREEK LN 

2007-0188 434
RF 

$1,116 $80.00 REGINA BURDIAN
949/716-3917

NW
REROOF OVER EXISTING ASPHALT SHINGLE, WITH ASPHALT 
SHINGLES, 1395 SQ FT

80.00

03/01/2007
24221  CALLE DE LA LOUISA -- 

2007-0189 437
RF 

$38,606 $655.61 LAVEY ROOFING INC.
714-973-6233

NW
TEAR OFF EXISTING BUR, REPACE WITH NEW 4PLY BUR AND WHITE 
ACRYLIC COATING 7600 SQ FT

655.61

03/01/2007
25200  LA PAZ RD 

2007-0191 437
BL CH 

$18,000 $751.03 FRANK TORRES 
949/951-0293

NW
1073 SQ FT RETAINING WALL 8' HIGH MAX (TOG-TOW) TO CREATE 
ADDTIONAL PARKING IN REAR LOT

751.03

03/02/2007
26982  ROCKING HORSE LN 

2006-0854 434
BL EL ME PL CH 

$79,566 $2,877.91 TODD ANDREW HALTON
949-600-5770

NW
223 SQ FT ADDN, 355 SQ FT VERANDA, 1323 SQ FT REMODEL

2,877.91

03/02/2007 MARIAN AND DAVE GRACE
25931  PRAIRESTONE DR 

2006-0981 434
BL EL ME PL CH 

$118,960 $4,312.79 DUMONT ENGINEERING
949/709-5300

NW
1423 SQ FT ADDITION AND 1334 SQ FT REMODEL

4,312.79

03/02/2007 ZAHRA FATHI
25652  NELLIE GAIL RD 

2007-0192 434
BL CC CH 

$5,500 $547.55 ZAHRA FATHI
949/425-8609

NW
457 SQ FT DECK

547.55

03/02/2007
25551  CREEK DR 

2007-0193 434
EL ME PL 

$6,300 $194.00 MPS CONSTRUCTION
714/997-9193

NW
KITCHEN REMODEL WITH ELECT, PLUMBING, MECH

194.00

03/02/2007
22981  TRITON WY C

2007-0194 437
CO 

$0 $60.50 NATIONAL OFFSET 
949-360-4445

RE
C OF UO FOR A PRINTING AND SUPPLY OFFICE

60.50
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03/05/2007 ASH ASHRAFNIA
22671  ANCONA -- 

2007-0163 434
BL EL ME CH 

$16,595 $825.66 ASH ASHRAFNIA
949/581-8187

NW
306 SQ FT ADDITION TO LIVING ROOM AND FRONT ENTRY, ADD 54 SQ 
FT TO ENTRY/LIVING ROOM

787.46

03/05/2007
24771  GEORGIA SUE DR 

2007-0195 434
PL 

$9,995 $204.50 MASTER SERV INC
818-957-8985

AL
COPPER REPIPE AND CHANGE OUT WATER HEATER

204.50

03/05/2007
25382  CHAMPLAIN RD 

2007-0196 434
EL 

$1,500 $81.50 VALENZUELA'S ELECTRIC
949/433-5924

NW
UPGRADE TO 200 AMP METER AND RELOCATE

81.50

03/05/2007
25512  NOTTINGHAM CT 

2007-0198 329
PL CH SP 

$14,450 $1,294.10 SWAN POOLS
(949) 859-8466

NW
578 SQ FT POOL AND SPA, EXTEND GASLINE TO FUTURE FIREPIT

1,294.10

03/05/2007
27201  WESTRIDGE LN 

2007-0199 329
BL CH 

$3,610 $258.00 TIM SHIRES
949-436-0130

NW
564 SQ FT OF 7'-6" HIGH MAX RETAINING WALL (TOG TO TOW) WITH 
STUCCO FINISH

258.00

03/06/2007
24711  LAS ALTURAS CT 

2007-0200 434
BL EL ME PL 

$13,000 $535.80 MB CONSTRUCTION
949/661-4555

AL
325 SQ FT KITCHEN AND BREAKFAST NOOK REMODEL

535.80

03/06/2007
22302  BARBERA -- 

2007-0202 434
BL 

$2,100 $112.50 DIAL ONE WRS WINDOWS
714-1800-266-67

AL
CHANGE OUT ENTRY DOOR AND ADD SIDELIGHT WINDOW

112.50

03/06/2007
26681  DAPPLE GREY DR 

2007-0203 329
EL PL 

$12,000 $214.10 REVCO SOLAR
949-367-0740

AD
11 SOLAR PANELS FOR POOL AND SPA

214.10

03/07/2007 STEPHEN SHARP
26491  LAS PALMAS -- 5

2006-0195 434
BL CH 

$2,560 $186.00 STEPHEN SHARP
949/389-9455

AL
64 SQ FT NON-HABITABLE STORAGE SPACE IN EXISTING RESIDENCE

186.00

03/07/2007
26681  DAPPLE GREY DR 

2007-0201 329
PL CH SP 

$39,100 $1,181.05 GREG GAMPBLE
949-496-6411

AD
1564 SQ FT POOL , SPA, FRE PIT AND SMALL RETAINING WALL

1,181.05

03/07/2007
23221  PERALTA DR B

2007-0205 437
CO 

$0 $60.50 SERVICE AUTOMOTIVE
949-305-7403

RE
C OF UO FOR AUTO REPAIR SHOP

60.50

03/07/2007
25552  CHARLEMAGNE RD 

2007-0207 434
RF 

$2,360 $113.00 BRUCE ALLEN ROOFING
770-1211

NW
TEAR OFF COMP SHINGLES, INSTALL 1/2 CDX, 1 LAYER OF 15# FELT, 
COMP SHINGLES 40 YR ELK ICBO 5414, 295

113.00

03/08/2007
24702  LAS ALTURAS CT 

2007-0208 434
ME 

$9,500 $141.00 ECONO AIR
800-503-2666

AL
CHANGE OUT FURNACE AND A/C IN EXISTING LOCATIONS AND 
DUCTING

141.00

03/08/2007
22505  CAMINITO GRANDE -- 

2007-0209 434
RF 

$15,000 $409.00 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF ROCK ROOF, REAPPLY ROCK ROOF (3600 SQ FT) TEAR OFF 
WOOD SHAKE, INSTALL 7/16 OSB, 30 YR COMP

409.00

03/08/2007
25491  ALICIA PY 

2007-0212 649
DE 

$16,000 $424.50 HOLGUIN, FAHAN & 
805/641-4089

DE
REMOVE USED OIL STORAGE TANK, BACKFILL PER GEOTECH'S 
RECOMMENDATIONS, CAP OFF UTILITIES

424.50

03/08/2007
22991  CAMINITO BRISA -- 

2007-0213 434
ME 

$1,500 $119.00 OCEAN AIR CONDITIONING
582-0700

NW
CHANGE OUT FURNACE AND A/C IN EXISTING LOCATIONS, NO DUCTING 
CHANGE OUT

119.00
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03/08/2007
23010  LAKE FOREST DR B

2007-0215 437
BL EL CH 

$775 $65.00 3D SIGNS
770-9252

NW
32.3 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR CINGULAR 
WIRELESS

65.00

03/08/2007
25162  MADEIRA DR 

2007-0216 434
RF 

$1,760 $82.00 HORIZON SKYLIGHTS
949/586-7246

AL
TEAR OFF COMP, INSTALL 1 LAYER OF 30# FELT, 40 YR DIMENSIONAL 
COMP SHINGLE, 2200 SQ FT

82.00

03/09/2007
24221  CALLE DE LA LOUISA -- 

2007-0217 437
BL EL CH 

$12,000 $666.82 IMPLEMENTATION 
714-738-7935

AL
NEW ATM AT CITIBANK, RECONFIGURE ADA RAMP TO ATM ROOM

666.82

03/09/2007
24681  CREEKVIEW DR 

2007-0218 434
PL 

$0 $33.50 Judith Johnson
818-786-8960

RE
WATER HEATER REPLACEMENT

33.50

03/09/2007
25592  RANGEWOOD RD 

2007-0219 434
PL 

$10,000 $177.50 MASTER SERV
818-408-4100

AL
REPIPE OF PLUMBING

177.50

03/12/2007 HARRISON PHELPS
24901  DEL MONTE ST 

2007-0220 434
RF 

$4,560 $177.00 HARRISON PHELPS
949/831-8369

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT, MONIER 
CEDARLITE TILE ICBO ESR1647, 3040 SQ

177.00

03/12/2007
25882  ERNESTINE CT 

2007-0221 434
EL 

$500 $53.00 ADVANCED ELECTRIC
949/462-9200

NW
CHANGE OUT 100 AMP METER FOR SAME

53.00

03/12/2007 RAY LEONARD
25468  NELLIE GAIL RD 

2007-0223 434
BL EL ME PL 

$84,800 $1,584.98 RAY LEONARD
949/291-9044

AL
REMODEL 7 BATHROOMS (AVE SIZE 5X7), KITCHEN REMODEL, 
PLUMBING REPIPE, MEDIA ROOM SOFFIT, NEW ELECT I

1,584.98

03/12/2007
24902  TOCALOMA CT 

2007-0225 434
ME 

$1,500 $119.00 SERVICE CHAMPIONS
714-692-7977

NW
CHANGE OUT FURNACE AND A/C UNIT IN EXISTING LOCATIONS, NO 
NEW DUCTING

119.00

03/13/2007 JASON BOUQUET
24802  BUCKBOARD LN 

2007-0197 434
BL ME PL CH 

$75,000 $2,247.75 JASON BOUQUET
949/291-3333

AL
RMD EXISTING POOL W/NEW EQUIP--BEACH ENTRY, REDUCE DEPTH 
TO 6', BARSTOOLS, WTRSLD, F/P, 400 SQ FT PA

2,247.75

03/13/2007
27201  WESTRIDGE LN 

2007-0226 329
EL PL CH SP 

$22,050 $1,482.56 ALDERETE POOLS INC
949-492-7289

NW
882 SQ FT POOL AND SPA, EXTEND GAS/ELECT TO FUTURE BBQ, 
GASLINE TO FUTURE FIREPIT

1,482.56

03/15/2007
25035  SALFORD ST 

2007-0228 434
BL EL ME PL CH 

$7,500 $545.65 PRESTIGIOUS ESTATES
800-400-5533

AL
CONVERT LAUNDRY ROOM TO SHOWER, RELOC WASH/DRY, C/O DOOR 
TO WINDOW, MINOR ELECT, PLUMB, MECH

545.65

03/16/2007 DAN PARKER
22935  CAMINITO VIENTO -- 

2007-0229 434
EL PL 

$1,500 $93.20 DAN PARKER
949/412-6461

NW
EXTEND GASLINE TO FUTURE FIREPIT AND BBQ STUBOUT, EXTEND 
ELECT TO WATER FEATURE, LIGHTS AND MISC OUT

93.20

03/16/2007 JULIE/TOBIAS NASSIF
26202  HITCHING RAIL RD 

2007-0230 329
BL ME CH 

$8,000 $474.80 JULIE/TOBIAS NASSIF
949/643-8169

NW
NEW FREESTANDING OUTDOOR FIREPLACE ON EXISTING GASLINE

474.80

03/16/2007
23451  AVENIDA DE LA CARLOTA -- 
A1

2007-0231 437
CO 

$0 $60.50 LAMPS PLUS
949-859-8906

RE
C OF UO FOR LAMP STORE: RETAIL

60.50

03/16/2007
25474  NELLIE GAIL RD 

2007-0232 434
RF 

$8,250 $303.33 PETRONELLA ROOFING
949-548-1645

NW
TEAR OFF WOOD SHAKE, INSTALL DENSDECK, 2 LAYERS 30# FELT, 
NEW WOOD SHAKE (CLASS A), 7500 SQ FT

303.33
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03/16/2007
27572  DEPUTY CI 

2007-0233 329
BL CH 

$850 $67.00 MUDD INDUSTRIES INC.
949-716-7002

NW
9' HIGH TRELLIS WITH ORNAMENTAL IRON

67.00

03/19/2007
25172  BUCKBOARD LN 

2007-0234 434
RF 

$1,200 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

03/19/2007
26192  MOUNT DIABLO RD 

2007-0235 329
BL EL ME PL CH 

$15,000 $542.30 LARGE ENTERPRISE INC
714/454-2448

NW
NEW FREESTANDING OUTDOOR FIREPLACE, EXTEND GAS/ELECT TO 
EXISTING BBQ AND NEW FIREPLACE

542.30

03/19/2007
22921  CAMINITO CASA -- 

2007-0236 434
BL EL CH 

$1,359 $155.90 PATIO MASTERS
949-829-9200

NW
180 SQ FT PATIO ENCLOSURE ICBO 5014-P

155.90

03/20/2007
25042  MUSTANG DR 1/2

2007-0238 437
EL 

$1,500 $164.30 P E C
714/978-0227

NW
TEMP POWER POLE

164.30

03/20/2007
25871  SHERIFF RD 

2007-0239 434
BL ME CH 

$3,200 $274.50 ARCHULETA DESIGNER 
949-690-6716

AL
REPLACE EXISTING FIREPLACE 15' HIGH

274.50

03/20/2007
25731  NELLIE GAIL RD 

2007-0240 437
SP 

$7,500 $355.25 IZZY BUILDERS, INC.
714/809-3361

AL
POOL AND SPA REPLASTER 600 SQ FT (NO NEW EQUIPMENT)

355.25

03/20/2007
25411  CHAMPLAIN RD 

2007-0242 434
EL ME PL 

$5,000 $143.60 ROVICS CONSTRUCTION
714/444-2648

AL
KITCHEN REMODEL

143.60

03/21/2007
25172  CABOT RD 

2007-0243 437
BL EL CH 

$2,500 $211.93 PROMOTION PLUS SIGN 
818/993-5406

NW
ILLUMINATED CABINET SIGN FOR PICADILLY PIZZA

211.93

03/21/2007
23561  RIDGE ROUTE DR R

2007-0244 437
CO 

$0 $60.50 MISSION PRINTING
949-600-7565

RE
CERTIFICATE OF USE AND OCCUPANCY FOR PRINTING SALES: UNITS R 
& S

60.50

03/21/2007
27722  DEPUTY CI 

2007-0246 434
RF 

$7,200 $272.22 Danny kasinger
9516857430

RE
REROOFING

272.22

03/21/2007
27722  DEPUTY CI 

2007-0247 434
PL 

$0 $49.50 donato guzman
7149649364

RE
KITCHEN SINK OR DISHWASHER REPL -2 dishwashers & 1 kitchen sink

49.50

03/22/2007 PHIL VAUGHN
24602  MANDEVILLE DR 

2007-0248 649
DE 

$4,500 $180.50 PHIL VAUGHN
949/643-5144

DE
450 SQ FT POOL AND SPA DEMO, CAP OFF UTILITIES

180.50

03/22/2007
24241  AVENIDA DE LA CARLOTA -- 

2007-0249 437
RF 

$3,960 $143.33 SHARP ROOFING-ORANGE
714/771-0118

AL
TEAR OFF EXISTING SHAKE, REPLACE SHEATHING AS NEEDED, 2 
LAYERS 30# FELT, TREATED B MEDIUM WOOD SHAKE

143.33

03/22/2007
24505  LOS ALISOS BL 

2007-0250 329
BL CH 

$15,405 $694.14 BUILDING ENHANCEMENT 
949/206-0099

NW
1027 SQ FT CARPORT

694.14

03/22/2007
22941  TRITON WY 148

2007-0251 437
CO 

$0 $60.50 AVIE
760-633-3880

RE
C OF UO FOR MEDICAL CONSULTING OFFICE

60.50

03/23/2007
23461  RIDGE ROUTE DR 

2007-0252 437
EL 

$10,000 $119.50 A D ELECTRIC
909-862-+0728

AL
REPAIR ELECTRICAL AT FIRE DAMAGED AREAS AND METER

119.50
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03/23/2007
25042 E SUNSET PL 

2007-0253 434
EL 

$3,600 $112.00 C G S ELECTRIC
714-292-7304

AD
200 AMP METER UPGRADE

112.00

03/23/2007
22961  TRITON WY D

2007-0254 437
CO 

$0 $60.50 HARRISON AUTO 
949-266-4113

RE
CERTIFICATE OF USE AND OCCUPANCY FOR AN AUTO-BROKER

60.50

03/23/2007
26534  MOULTON PY D

2007-0255 434
BL EL CH 

$1,950 $155.70 JONES ELE. SIGNS
714-270-0322

AL
15.5 SQ FT OF NEW SIGN

155.70

03/23/2007
23451  AVENIDA DE LA CARLOTA -- 
A1

2007-0257 437
BL EL CH 

$2,500 $206.73 CERTIFIED SIGN
951/928-2484

RE
46 SQ FT OF NEW SIGN FOR LAMPS PLUS

206.73

03/26/2007
25561  LA PAZ RD 

2007-0018 437
BL EL CH 

$40,000 $1,555.36 PLANNING CONSORTIUM
714/769-2510

NW
INSTALL NEW EQUIPMENT CABINETS AND 12 ANTENNAS, 1 PARABOLIC 
DISH ANTENNA

1,555.36

03/26/2007
25401  ALICIA PY G

2007-0094 437
BL EL ME PL CH 

$12,352 $939.07 BLUE RYNO CORP
949/292-3166

NW
772 SQ FT T.I FOR AFTERMATH EXTREME GAMING CENTER, UPGRADE 
METER SERVICE TO 200 AMPS

939.07

03/26/2007
26971  HIGHWOOD CI 

2007-0206 329
BL CH 

$25,000 $961.40 APRO POOL AND SPA
949/492-6777

NW
RETAINING WALL WITH 6 CAISSONS AND GRADE BEAM

961.40

03/26/2007
23461  RIDGE ROUTE DR I

2007-0259 437
ME 

$9,200 $197.30 MILLER AIR DESIGN
714/632-9828

AL
REBUILD BURNT AREA--MECHANICAL ONLY

197.30

03/26/2007
26542  MEADOW CREST DR 

2007-0261 434
BL EL ME PL 

$125,000 $1,832.90 FINELINE WOODWORKS
714/345-7718

AL
C/O WINDOWS ENTIRE HOUSE, COPPER REPIPE, BATH/KITCHEN 
REMODEL

1,832.90

03/26/2007
23242  VISTA GRANDE DR A

2007-0262 437
CO 

$0 $60.50 LAGUNA TIRES AND 
949-306-4354

RE
C OF UO FOR A TIRE AND WHEEL SHOP

60.50

03/27/2007 REBECCA ZOMORODIAN
25105  MUSTANG DR 

2007-0130 434
BL CH 

$8,000 $434.30 AMIR ZAGROSS
310/780-4442

AL
INSTALL NEW CURVED STAIRCASE IN TO EXISTING RESIDENCE

434.30

03/27/2007
25102  LAS BOLSAS ST 

2007-0263 434
PL 

$0 $33.50 Fast Water Heater
800-454-8955

RE
WATER HEATER REPLACEMENT

33.50

03/27/2007
22951  CAMINITO DONOSO -- 

2007-0264 434
PL 

$500 $33.50 GEORGE BRAZIL
310- 838-0408X 1

AL
WATER HEATER CHANGE OUT

33.50

03/27/2007
25521  GALLUP CI 

2007-0265 434
RF 

$4,000 $143.00 SO CAL ROOFING
949/360-0670

AL
TEAR OFF WOOD SHAKE, INSTALL 1 LAYER 30# FELT, 30 YEAR COMP 
SHINGLE CERTAINTEED LANDMARK, 5000 SQ FT

143.00

03/27/2007
24686  ASHLAND DR 

2007-0267 434
BL EL PL CH 

$5,294 $423.43 ALL PRO REMODELING
714-335-8165

NW
351 SQ FT SOLID PATIO COVER, 168 SQ FT LATTICE PATIO COVER, 
(ICBO 2228P), EXTEND GASLINE FROM METER,

268.40

03/27/2007
25401  CABOT RD 109

2007-0268 437
CO 

$0 $60.50 FIVE SEASONS HEALTH
949-837-9425

RE
C OF UO FOR ACUPUNCTURIST

60.50

03/27/2007
24401  RIDGE ROUTE DR B103

2007-0269 437
BL EL CH 

$1,600 $160.90 SPEED QUALITY SIGNS
714/751-5778

NW
12.8 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR LUCRETIA'S PET 
GROOMING

160.90
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03/28/2007
23621  RIDGE ROUTE DR A

2007-0155 437
BL EL CH 

$48,768 $1,235.79 TOWER CONSTRUCTION
949/290-7755

AL
3048 SQ FT T.I. FOR OFFICE SPACE ONLY--COLOR DIGIT

1,235.79

03/29/2007
27722  DEPUTY CI 

2007-0270 434
BL CC EL CH 

$9,892 $597.19 ACCURATE CONTRACTING
949/310-0202

NW
156 SQ FT ENTRY, 1800 SQ FT ROCK VENEER

597.19

03/30/2007
25431  SPOTTED PONY LN 

2007-0272 434
EL PL 

$3,000 $135.40 SOUTH SHORE 
949-493-6594

NW
REPLACE GASLINE/ELECT TO EXISTING POOL EQUIPMENT AND POOL 
PAVILION, UPGRADE METER TO 400 AMP

135.40

03/30/2007
26192  BRIDLEWOOD DR 

2007-0273 434
RF 

$7,200 $270.22 HOYT ROOFS
(714) 773-1820

NW
TEAR OFF WOOD SHINGLE, INSTALL 2 LAYERS 30# FELT, MONIER 
CEDARLITE ICBO 2656, 4000 SQ FT

270.22

04/02/2007
25501  RODEO CI 

2006-0970 434
BL PL CH 

$20,000 $907.35 NICHOLAS LAND 
949/448-4473

NW
793 SQ FT WOOD DECK AND COVERED WALKWAY ENTRY

907.35

04/02/2007
25552  LA PAZ RD 

2007-0274 329
BL EL CH 

$5,500 $378.56 T F N ARCHITECTURAL 
714/556-0990

NW
14 SQ FT ILLUMIN MONUMNT & 12 SQ FT NON-ILLUM MONUMNT SIGN 
FOR OCARS

378.56

04/02/2007
24701  MONTE ROYALE ST 

2007-0275 434
RF 

$5,760 $207.08 MC CORMACK ROOFING
714/777-4040

NW
TEAR OFF WOOD SHAKE, INSTALL 1 LAYER 30# FELT, GERARD METAL 
SHAKES ICBO 1491, 3200 SQ FT

207.08

04/02/2007
26391  LAS ALTURAS AV 

2007-0276 434
RF 

$5,400 $207.04 MC CORMACK ROOFING
714/777-4040

NW
TEAR OFF WOOD SHAKE, INSTALL 1 LAYER 30# FELT, GERARD METAL 
SHAKE ICBO 1491, 3000 SQ FT

207.04

04/02/2007
24352  BERRENDO  8

2007-0277 434
BL EL ME PL CH 

$4,093 $427.90 SAIED AND ZAHRA 
949/362-4842

AL
REMODEL MASTER BATH AND ADD GUEST BATH (102 SQ FT TOTAL)

427.90

04/02/2007
26031  HORSESHOE CL 

2007-0278 434
EL PL 

$2,500 $79.80 LAND VISION
949/280-3209

NW
EXTEND GASLINE, ELECT, SEWER TO FUTURE BBQ, ELECT TO FUTURE 
FOUNTAIN

79.80

04/03/2007
23195  LA CADENA DR 102

2007-0279 437
CO 

$0 $60.50 PARHAM & RAJCIC
949-587-0585

RE
C OF UO FOR A LAW FIRM: SUITES 102 & 103

60.50

04/03/2007
24155  LAGUNA HILLS ML 

2007-0280 437
CO 

$0 $60.50 HOME DECOR
626-823-3340

RE
C OF UO FOR HOME DECORATING KIOSKS 7 AND 8

60.50

04/04/2007
22142  CAMINITO AMOR -- 

2007-0281 434
PL 

$0 $33.50 Just Water Heaters, Inc
800-909-9483

RE
WATER HEATER REPLACEMENT

33.50

04/04/2007
25476  NELLIE GAIL RD 

2007-0282 434
BL EL ME PL CH 

$5,000 $672.60 CDM DEVELOPMENT
949/388-1450

AL
REMODEL KITCHEN, MASTER BATH/BDRM, 2 BATHS AND POWDER 
ROOM

672.60

04/04/2007
25220  STOCKPORT ST 

2007-0283 437
EL 

$500 $55.00 COX COMMUNICATION
949-279-5407

NW
INSTALL NEW METER PEDESTAL FOR CATV (100 AMP)

55.00

04/04/2007
25211  PIKE RD 

2007-0284 434
RF 

$3,780 $143.00 BONILLA ROOFING
714/748-4259

AL
TEAR OFF ROOF TILE, INSTALL 2 LAYERS 30# FELT, US CLAY TILE, ICBO 
3523, 2100 SQ FT

143.00
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04/04/2007
22302  BARBERA -- 

2007-0285 434
BL 

$6,000 $207.10 CAMOUFLAGE 
949/713-4620

AL
RESTUCCO FINISH ON 1300 SQ FT OF HOUSE

207.10

04/04/2007
24326  DALE DR 

2007-0286 434
BL 

$1,700 $82.00 CALIFORNIA 
714/754-4400

AL
CHANGE OUT SLIDER AT BREAKFAST AREA (NO HEADER CHANGE, 
SAME SIZE AS EXISTING)

82.00

04/05/2007
25492  BOOTSTRAP PL 

2007-0017 434
BL EL ME PL CH 

$18,345 $853.78 HOME EXPRESSION, INC.
714/398-2890

NW
REMODEL EXISTING POOL/SPA (470 SQ FT), NEW FIREPLACE, FIREPIT, 
BBQ, 2 OPEN LATTICE PATIO COVERS (475

853.78

04/05/2007
25145  SOUTHPORT ST 

2007-0287 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

04/05/2007
24022  CALLE DE LA PLATA -- 350

2007-0288 437
CO 

$0 $60.50 SADDLEBACK HOME 
949-452-2242

RE
C OF UO FOR A CUSTODIAL CARE OFFICE

60.50

04/05/2007
25966  POKER FLATS PL 

2007-0289 434
EL 

$1,500 $81.50 BOLT ELECTRIC
714/773-4926

NW
UPGRADE TO 400 AMP METER

81.50

04/05/2007
23552  COMMERCE CENTER DR I

2007-0290 437
CO 

$0 $60.50 CONCOURS MOTORCAR 
949-500-5610

RE
C OF UO FOR VEHICLE SALES WAREHOUSE

60.50

04/05/2007
24791  VIA BALBOA -- 

2007-0291 434
ME 

$1,155 $119.00 COAST AIRE
949/229-5575

AL
CHANGE OUT FAU AND A/C UNITS IN EXISTING LOCATIONS, NO 
DUCTING CHANGE OUT

119.00

04/05/2007
25152  NORTHRUP DR 

2007-0292 434
BL EL CH 

$4,200 $315.10 VILLA BELLA 
949/493-2626

AL
REMOVE DIVIDER WALL BETWEEN LIVING ROOM/KITCHEN DINING 
ROOM, NEW LIGHTING IN LIVING ROOM

315.10

04/06/2007
25221  GRISSOM RD 

2007-0293 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

04/06/2007
25092  MORRO CT 

2007-0295 434
RF 

$4,950 $177.00 CA ROOFLIFE
714-847-7663

AL
REROOF T/O WOOD SHAKE INSULATED OSB 15 LB FELT INSTALL NEW 
COMP

177.00

04/06/2007
24892  NELLIE GAIL RD 

2007-0296 434
BL EL CH 

$20,000 $813.35 GLOBAL LIGHTLINK INC.
949-363-2022

AD
INSTALL FREE STANDING SOLAR PANELS

813.35

04/09/2007 MAO
24761  MONTE ROYALE ST 

2007-0297 434
PL 

$0 $33.50 RICHARD LaPAGE
(760) 219-0909

RE
WATER HEATER REPLACEMENT

33.50

04/09/2007
25761  KNOTTY PINE RD 

2007-0298 434
PL 

$0 $33.50 RICHARD LaPAGE
(760) 219-0909

RE
WATER HEATER REPLACEMENT

33.50

04/09/2007
23446  CAMINITO VALLE -- 

2007-0299 434
RF 

$2,560 $111.00 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF B.U.R, INSTALL SAME 23446-23456 CAMINITO VALLE, 3200 SQ 
FT (THREE UNITS)

111.00

04/09/2007
22495  CAMINITO COSTA -- 

2007-0300 434
RF 

$2,560 $111.00 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF B.U.R. INSTALL SAME, 22495-22505 CAMINITO COSTA, 3200 
SQ FT

111.00
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04/09/2007
23351  CAMINITO MARCIAL -- 

2007-0301 434
RF 

$3,600 $143.00 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF B.U.R., INSTALL SAME, 23351-23365 CAMINITO MARCIAL, 4500 
SQ FT

143.00

04/09/2007
23386  CAMINITO JUANICO -- 

2007-0302 434
RF 

$3,600 $143.00 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF B.U.R., INSTALL SAME, 23386-23402 CAMINITO JUANICO, 4500 
SQ FT

143.00

04/09/2007
27042  IRONWOOD DR 

2007-0303 649
DE 

$3,063 $151.00 HEAVENLY LANDSCAPING 
714/838-3317

DE
POOL DEMO 245 SQ FT POOL/SPA, CAP OFF UTILITIES

151.00

04/09/2007 TAWNY TORO
25382  CHAMPLAIN RD 

2007-0304 434
BL EL CH 

$5,000 $309.50 TAWNY TORO
949/951-8168

NW
120 SQ FT PATIO ENCLOSURE ICBO 5014P

309.50

04/09/2007
22941  TRITON WY 148

2007-0305 437
CO 

$0 $60.50 JULIA WYNNE L.A.C.
619-251-1925

RE
C OF UO FOR ACUPUNCTURIST: (SUBLEASE)

60.50

04/09/2007
25681  RAIN TREE RD 

2007-0306 434
PL 

$500 $44.50 HILLSIDE POOL CARE
951/737-7665

NW
EXTEND GASLINE TO PRECAST, MFG BBQ UNIT

44.50

04/09/2007
23022  LA CADENA DR 101

2007-0307 437
CO 

$0 $60.50 CONSTRUX IT, LLC
949-257-3453

RE
C OF UO FOR A CABINET MANUFACTURING SHOP

60.50

04/09/2007
25731  NELLIE GAIL RD 

2007-0308 434
BL CH 

$1,500 $117.00 PETER HARIRIAN
714/915-6657

NW
FREESTANDING "INFINITY WATER" FOUNTAIN (18" WATER DEPTH MAX)

117.00

04/10/2007 LUCIA MADRID
24962  SOUTHPORT ST 

2007-0311 434
BL EL CH 

$4,500 $323.50 CARLOS RODRIGUEZ
714/235-3075

NW
12X8 ENCLOSED PATIO STRUCTURE (ICBO 3505P) AND 8X8 ATTACHED 
OPEN PATIO (ICBO 3505P)

323.50

04/10/2007
25552  CREEK DR 

2007-0312 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

04/10/2007
26240  SUMMERHILL LN 

2007-0313 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

04/10/2007
22681  NAPOLI -- 

2007-0314 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

04/10/2007
39  CLOVER HILL LN 

2007-0315 434
PL 

$0 $33.50 All Star Water Heaters
800-727-0977

RE
WATER HEATER REPLACEMENT

33.50

04/11/2007
25501  LONE PINE CI 

2007-0204 434
BL EL CH 

$35,000 $1,111.96 VAUGHN CONSTRUCTION
949/829-6717

NW
288 SQ FT PATIO STUCTURE WITH ELECTRICAL

1,111.96

04/11/2007
24031  EL TORO RD 260

2007-0237 437
BL CC EL ME PL CH 

$39,184 $3,063.06 HATTOX DESIGN GROUP
949/399-1112

AL
2449 SQ FT T.I. FOR FENELLI LAW OFFICES

3,063.06

04/11/2007
24031  EL TORO RD 330

2007-0245 437
BL EL ME CH 

$8,128 $708.70 HATTOX DESIGN GROUP
949/399-1112

AL
508 SQ FT T.I. FOR MICHAEL SHEA OFFICES

708.70

04/11/2007
26171  OROVILLE PL 

2007-0316 434
BL EL CH 

$10,000 $556.40 PATIOS UNLIMITED
337-5594

NW
NEW COVERED FRONT ENTRY

556.40
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04/11/2007
23221  PERALTA DR D

2007-0317 437
CO 

$0 $60.50 METRIC METHOD 
949-439-3159

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A MOTORCYCLE TIRE 
SHOP

60.50

04/11/2007
25932  SHERIFF RD 

2007-0319 434
RF 

$1,980 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

04/12/2007
25241  PASEO DE ALICIA -- 130

2006-1038 437
BL EL ME PL CH 

$18,672 $991.38 SHLEMMER ALGAZE AND 
949/724-8958

AL
1167 SQ FT TI FOR SPEC SUITE

991.38

04/12/2007
27662  DEPUTY CI 

2007-0224 434
BL EL PL CH 

$50,000 $1,417.53 MARCELO LISCHE AIA
949/464-9426

NW
NEW FRONT ENTRY PORTICO, RELOCATE GARAGE DOORS, NEW 
ENTRY GATE, DRIVEWAY GATE, FACADE WORK, RELOCATE

1,417.53

04/12/2007
27401  LOST COLT DR 

2007-0320 434
BL CH 

$12,000 $608.60 RANDIN CONSTRUCTION
714/448-9663

AL
REBUILD AND EXTEND EXISTING DECK AND ADD SOLID ROOF PATIO 
COVER (480 SQ FT)

608.60

04/12/2007
27712  DEPUTY CI 

2007-0321 434
BL 

$1,200 $82.00 DIAL ONE WRS WINDOWS
714-1800-266-67

AL
REPLACE 3 WINDOWS

82.00

04/12/2007
24761  NELLIE GAIL RD 

2007-0322 328
BL EL PL CH 

$6,000 $456.30 CAMOUFLAGE 
949/713-4620

NW
60 SQ FT POOL ENCLOSED CABANA

456.30

04/12/2007
23010  LAKE FOREST DR C

2007-0323 437
CO 

$0 $60.50 SHOWCASE VINYL 
949-855-8830

RE
C OF UO FOR WINDOW & DOOR COMPANY

60.50

04/12/2007
25682  NELLIE GAIL RD 

2007-0324 434
RF 

$10,800 $359.58 PETRONELLA ROOFING
949-548-1645

AL
TEAR OFF EXISTING CLAY TILE, INSTALL 2 LAYERS 40# FELT, US CLAY 
ICBO 3523, 6000 SQ FT

359.58

04/13/2007
25841  SHERIFF RD 

2007-0325 434
RF 

$4,860 $183.00 TILL ROOFING
714-423-9228

NW
TEAR OFF WOOD SHAKE, INSTALL 1/2 OSB, 2 LAYERS 30# FELT, 
WESTILE SHAKE 9.5 PSF, ICBO 3984, 2700 SQ F

183.00

04/13/2007
27232  LOST COLT DR 

2007-0326 434
BL EL ME PL CH 

$10,880 $766.09 SEA POINTE CONST
861-3400

AL
REMODEL MASTER BATH, CLOSET AND SECOND BATH ON 2ND FLOOR 
(272 TOTAL REMODEL SQ FTGE)

766.09

04/13/2007
22146  CAMINITO AMOR -- 

2007-0327 434
RF 

$2,560 $111.00 MONTROSS 
949-855-7807

AL
TEAR OFF BUR ROCK ROOF, INSTALL 4 PLY ROCK ROOF, 3200 SQ FT

111.00

04/13/2007
22961  TRITON WY F

2007-0328 437
CO 

$0 $60.50 NEW SMILE DENTAL 
949-462-0441

RE
C OF UO FOR A DENTAL LAB: CROWN MANUFACTRING

60.50

04/13/2007 POLLY MCKINSTRY
25252  MUSTANG DR 

2007-0329 328
BL CH 

$1,500 $119.00 POLLY MCKINSTRY
949/831-6321

NW
NEW 8 X18 MFG SHED ON EXISTING SPORT COURT (FOR TEMPORARY 
USE)

119.00

04/13/2007
24842  BUCKBOARD LN 

2007-0330 329
EL PL CH SP 

$100,000 $2,761.45 AQUANETIC POOLS & 
(949) 348-1667

NW
1246 SQ FT POOL/SPA WITH ROCK GROTTO SLIDE, BRIDGE, 
WATERFALL, EXTEND GASLINE/ELECT TO FUTURE BBQ AN

2,761.45

04/16/2007
24221  CALLE DE LA LOUISA -- 

2007-0331 437
ME 

$91,000 $470.60 CARRIER CORP
800/942-1844

NW
CHANGE OUT 4 HVAC UNITS ON EXISTING LOCATIONS ON ROOFTOP 
(CITIBANK BUILDING)

470.60
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04/16/2007
22995  MILL CREEK DR B

2007-0332 437
CO 

$0 $60.50 IDEAL DIRECT AD GROUP 
949-305-4753

RE
C OF UO FOR AN ADVERTISING AGENCY: OFFICE USE

60.50

04/16/2007
25781  DILLON RD 

2007-0333 434
ME 

$9,700 $133.30 D&H CLIMATE CONTROL
766-8925

AL
CHANGE OUT TWO CONDENSER UNITS, 1 FAU, TWO EVAP COILS ALL IN 
EXISTING LOCATIONS (NO DUCT WORK)

133.30

04/16/2007
26548  MOULTON PY H

2007-0334 437
CO 

$0 $60.50 SUSHI GRUMPY FISH
213-675-6496

RE
C OF UO FOR A SUSHI RESTARAUNT

60.50

04/17/2007
26001  BUENA VISTA DR 

2007-0335 329
BL CH 

$5,734 $327.07 ANTHONY CALDERONE
949/425-1511

AD
1062 SQ FT OF RETAINING WALLS

327.07

04/17/2007
22971  TRITON WY B

2007-0338 437
CO 

$0 $60.50 UNICARE BIOMEDICAL INC.
949-643-6707

RE
C OF UO FOR A MEDICAL DEVICE MANUFACTURER

60.50

04/18/2007
22931  CAMINITO LIBRE -- 

2007-0339 434
ME 

$1,500 $119.00 AIR TEK AIR DUCT 
858/967-4787

AL
CHANGE OUT FAU AND A/C IN EXISTING LOCATIONS (NO DUCT WORK)

119.00

04/18/2007
25462  RODEO CI 

2007-0340 434
PL 

$10,000 $123.50 BETT CONSTRUCTION
949/496-3137

AL
COPPER REPIPE

123.50

04/18/2007
26031  HORSESHOE CL 

2007-0341 434
BL CH 

$1,600 $125.00 LAND VISION
949/280-3209

NW
16X19 SQ FT ATTACHED OPEN LATTICE PATIO COVER TO CITY 
STANDARDS

125.00

04/18/2007
23521  PASEO DE VALENCIA -- 

2007-0342 437
ME 

$184,000 $107.40 BARR ENGINEERING
562/944-1722

AL
CHANGE OUT CHILLER IN MECHANICAL PENTHOUSE AT TAJ MAHAL (NO 
DUCT WORK)

107.40

04/19/2007 JIM SIGRIST
24922  COSTEAU ST 

2007-0343 434
EL 

$500 $34.90 JIM SIGRIST
949/637-6661

NW
INSTALL HARD-WIRED SMOKE DETECTORS

34.90

04/19/2007
23422  PERALTA DR E

2007-0345 437
CO 

$0 $60.50 SANDWICH PLUS
949-951-3227

RE
C OF UO FOR A SANDWICH SHOP

60.50

04/19/2007
23251  VISTA GRANDE DR B

2007-0346 437
BL 

$2,500 $113.03 MACLELLAN 
949/457-1622

AL
NEW 1 HOUR WALL TO DIVIDE WAREHOUSE SPACE FROM 
MANUFACTURING SPACE

113.03

04/19/2007 JIM HOPWOOD
22281  TORINO -- 

2007-0347 434
CC EL PL 

$5,000 $244.70 JIM HOPWOOD
949/230-5922

AL
REMODEL KITCHEN, MINOR PLUMBING, ELECT

244.70

04/20/2007
24992  BUCKBOARD LN 

2007-0348 434
BL CH 

$6,000 $337.10 DB CONTRACTING
909-636-7505

AD
598 SQ FT OF NEW PATIO COVERS

337.10

04/20/2007
27562  DEPUTY CI 

2007-0350 434
BL EL CH 

$6,000 $368.20 STEPHEN DONNER
949-494-1868

AL
REMODEL KITCHEN AREA

368.20

04/22/2007
24965 W SUNSET PL 

2007-0351 434
PL 

$0 $33.50 Laura Yenulonis
909-213-1640

RE
WATER HEATER REPLACEMENT

33.50

04/23/2007
25205  LA PAZ RD 

2006-1049 437
BL PL CH 

$50,000 $1,248.05 PACIFIC HOTEL 
949/586-5000

AL
REMODEL LOBBY AND POOL RESTROOMS, LOBBY BAR ENTRY AND 
PORTIONS OF PARKING LOT TO ADA STANDARDS

1,248.05
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04/23/2007 JIM SIGRIST
24922  COSTEAU ST 

2007-0352 434
EL 

$500 $25.70 ELECTRICO
425-3991

NW
PULL STATION

25.70

04/24/2007
24721  ALICIA PY A

2007-0353 437
BL EL CH 

$1,275 $180.30 MALL SIGNS AND SERVICE
818/764-1909

NW
52 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR PERFORMANCE 
BICYCLES

180.30

04/24/2007
26534  MOULTON PY C

2007-0355 437
CO 

$0 $60.50 KNUDSON CHIROPRACTIC
949-362-5200

RE
C OF UO FOR A CHIROPRACTOR

60.50

04/24/2007 JASON BOUQUET
24802  BUCKBOARD LN 

2007-0356 434
BL EL CH 

$33,400 $1,069.24 JASON BOUQUET
949/291-3333

AL
T/O EXIST CLAY TILE, INSTALL 3 LAYERS 15# FELT, NEW CLAY TILE 
ICBO 4300, 5200 SQ FT. NEW PORCH TURRE

1,069.24

04/24/2007
7  HOLLY HILL LN 

2007-0357 434
RF 

$880 $49.00 daren clayton
714-639-7190

RE
REROOFING

49.00

04/25/2007
25411  COACHSPRINGS LN 

2006-0389 434
BL EL ME PL CH 

$66,729 $2,317.34 ROBERT TUFFNELL 
714-244-7099

NW
472 SQ FT ADDITION, 48 SQ FT DECK, 312 SQ FT REMODEL TO INSTALL 
BEAM AT LOFT/STUDY, ADD SKYLIGHT

2,317.34

04/25/2007
23002  MOULTON PY 

2007-0142 437
BL EL PL CH 

$58,800 $3,226.21 S.A.B.A ARCHITECTS
949/533-9967

NW
1000 SQ FT SPEC SUITE IMPROVEMENTS FOR ADA ACCESS AND 1800 
SQ FT EXTERIOR MODIFICATIONS

4,776.46

04/25/2007
24035  EL TORO RD 

2007-0344 437
BL CH 

$0 $0.00 COASTLINE 
714-265-0250

NW
SCREEN WALLS FOR ROOFTOP HVAC UNITS AT CITY HALL

0.00

04/25/2007
22275  CAMINITO ARROYO SECO -- 

2007-0358 434
RF 

$3,920 $143.00 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF BUR, INSTALL BUR FOR 4PLEX (22275-22291 CAM ARROYO 
SECO) 4900 SQ FT

143.00

04/25/2007
23461  SOUTH POINTE DR 155

2007-0359 437
CO 

$0 $60.50 HOME CARE OF AMERICA
949-472-1357

RE
C OF UO FOR A HEALTH CARE ORGANIZTION: OFFICE USE ONLY

60.50

04/25/2007
25881  PECOS RD 

2007-0360 437
EL PL CH SP 

$8,263 $627.73 BELLA VISTA POOLS INC
909-735-5579

AL
REMODEL POOL& SPA, REDUCE DEPTH OF DEEP END OF POOL, 
ENLARGE SPA, NO NEW EQUIP, EXTEND GAS/ELECT TO 

565.33

04/25/2007
25292  MCINTYRE ST B

2007-0361 437
CO 

$0 $60.50 TUSCAN TANNING
949-380-1544

RE
C OF UO FOR A TANNING SALON

60.50

04/26/2007
25092  SOUTHPORT ST 

2007-0363 437
EL PL SP 

$6,300 $399.53 SCHWARZ CUSTOM 
(714) 241-7665

AL
REMODEL POOL/SPA, ADD WATER FEATURES TO POOL, RELOCATE 
POOL EQUIP, EXTEND GAS/ELECT TO FUTURE PREFAB

399.53

04/26/2007
24012  CALLE DE LA PLATA -- 

2007-0364 437
ME 

$2,000 $130.70 J-MAR CONSTRUCTION 
714-573-5818

NW
INSTALL TWO A/C UNITS IN ELEVATOR SERVICE ROOM ON ROOFTOP

130.70

04/26/2007
25468  NELLIE GAIL RD 

2007-0365 434
RF 

$9,000 $303.40 PETRONELLA ROOFING
949-548-1645

NW
TEAR OFF EXISTING TILE, INSTALL 2 LAYERS 30# FELT, AUBURN LITE 
WEIGHT CONC TILE ICBO ER2310, 5000 SQ

303.40

04/27/2007
23002  MOULTON PY 

2007-0166 437
ME CH 

$60,000 $1,209.46 SPECTRUM MECHANICAL
949/679-9979

NW
24,826 SQ FT SPEC SUITE--MECHANICAL ONLY-- REFERENCE P/C 2007-
0142 FOR S, P, E PLANS

1,209.46
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04/27/2007
23010  LAKE FOREST DR E

2007-0366 437
BL EL CH 

$4,739 $311.40 3-D SIGNS
949/770-9252

NW
17 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR SHOWCASE VINYL 
WINDOWS

311.40

04/27/2007
23002  CAMINITO BRISA -- 

2007-0367 434
PL 

$500 $33.50 WATER HEATERS ONLY 
800-835-8345

AL
WATER HEATER C/O

33.50

04/27/2007
22671  NAPOLI -- 

2007-0368 434
ME 

$1,500 $119.00 COAST AIRE
949/229-5575

AL
CHANGE OUT FAU AND A/C UNITS IN EXISTING LOCATIONS (NO NEW 
DUCTING)

119.00

04/27/2007
25211  STOCKPORT ST 

2007-0369 434
RF 

$4,800 $175.00 royal roofing
800-400-7692

NW
TEAR OFF BUR, INSTALL BUR, 6000 SQ FT (UNITS 233-244, BLDG 17)

175.00

04/27/2007
23332  MILL CREEK DR 235

2007-0370 437
CO 

$0 $60.50 INFORMATION 
949-215-8889

RE
C OF UO FOR IT CONSULTING OFFICE: SUITE 235

60.50

04/30/2007
27231  WESTRIDGE LN 

2007-0214 434
BL EL ME PL CH 

$200,000 $5,002.52 TODD ANDREW HALTON
949-600-5770

NW
319 SQ FT ADDN, 300 SQ FT REMOD, 141 SQ FT ADD TO GARAGE, 302 
SQ FT VERANDA/DECK, 524 SQ FT OUTDOOR 

5,002.52

04/30/2007 ARAMBULO
26202  SUMMERHILL LN 

2007-0371 434
PL 

$0 $33.50 RICHARD LAPAGE
760-219-0909

RE
WATER HEATER REPLACEMENT

33.50

04/30/2007
24802  ELENA DR 

2007-0372 434
PL 

$0 $33.50 keith einhorn
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

04/30/2007
25321  LINDA VISTA DR 

2007-0373 434
RF 

$1,980 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

04/30/2007
26162  BRIDLEWOOD DR 

2007-0374 434
BL EL 

$2,500 $159.50 P&L BUILDING AND 
714/343-5335

AL
NEW CAN LIGHTS IN 2 DOWNSTAIRS BDRMS, ADD OUTLETS IN CLOSET 
UNDER STAIRS, OMIT DOUBLE DOORS AT FIRST

50.50

04/30/2007
22442  GRAVINO -- 

2007-0375 434
BL EL CH 

$32,000 $992.60 SOUTH COUNTY 
949-859-6872

NW
230 SQ FT CONSERVATORY (ATTACHED SUNROOM) ICC ER5832P

992.60

05/01/2007
25231  EARHART RD 

2007-0376 434
PL 

$0 $33.50 Fast Water Heater
800-454-8955

RE
WATER HEATER REPLACEMENT

33.50

05/01/2007
25512  NOTTINGHAM CT 

2007-0377 329
EL PL 

$1,500 $69.40 SWAN POOLS
(949) 859-8466

NW
EXTEND GASLINE AND ELECTRIC TO FUTURE BBQ (BY OWNER)

69.40

05/01/2007
10  OXBOW CREEK LN 

2007-0378 434
EL ME PL 

$11,168 $176.20 ALLIED PLUMBING 
714/998-4300

AL
CHANGE OUT FAU AND WATER HEATER IN EXISTING LOCATIONS, 
RELOCATE A/C UNIT

152.50

05/01/2007
25432  NOTTINGHAM CT 

2007-0379 434
ME 

$8,629 $121.00 ALLIED PLUMBING 
714/998-4300

AL
CHANGE OUT FAU AND A/C UNIT IN EXISTING LOCATIONS, NO 
DUCTWORK

121.00

05/02/2007
25201  PASEO DE ALICIA -- 

2007-0146 437
BL CH 

$42,216 $1,127.97 LUNDSTROM AND 
949/250-1772

NW
EXTERIOR FACADE WORK TO BUILDINGS A, B, C, & D WITH 4 CANOPIES 
(25201-25241 PASEO DE ALICIA)

1,127.97

05/02/2007
25211  NORTHRUP DR 

2007-0381 434
EL 

$1,500 $27.70 SOUTHERN ELECTRIC
949/706-0914

NW
PULL STATION

27.70
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05/03/2007
25592  NOTTINGHAM CT 

2007-0382 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

05/03/2007
23685  MOULTON PY E

2007-0384 437
CO 

$0 $60.50 MOULTON PLAZA 
949-215-6600

RE
CERTIFICATE OF USE AND OCCUPANCY A CLEANERS AGENCY

60.50

05/03/2007 RICHARD HEDDEN
25522  SARITA DR 

2007-0385 434
BL CH 

$1,500 $123.00 RICHARD HEDDEN
949/380-3082

AL
360 SQ FT HARDY BOARD SIDING TO REPLACE EXISTING TERMITE 
DAMAGE,  161 SQ FT CULTURED STONE ACCENT IC

123.00

05/04/2007
27001  MOULTON PY 112

2007-0387 437
CO 

$0 $60.50 THE TUTORING CENTER
(949) 360-0712

RE
CERTIFICATE OF USE AND OCCUPANCY FOR THE TUTORING CENTER, 
SUITE A112 (CHANGE OF OWNERSHIP)

60.50

05/04/2007
23551  MOULTON PY 

2007-0388 437
BL EL CH 

$5,000 $300.85 SIERRA SIGNS
909-884-6033

AD
NEW ENTRY SIGN FOR PACIFIC HILLS BANQUET

300.85

05/07/2007
22345  CAMINITO DANUBO -- 

2007-0389 434
RF 

$3,760 $143.00 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF B.U.R. INSTALL B.U.R. 4700 SQ FT (22345-22361CAMINITO 
DANUBO)

143.00

05/07/2007
22091  CAMINITO VINO -- 

2007-0390 434
RF 

$3,760 $143.00 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF B.U.R. INSTALL B.U.R. 4700 SQ FT (22091-22111 CAMINITO 
VINO)

143.00

05/07/2007
22472  CAMINITO COSTA -- 

2007-0391 434
RF 

$5,440 $207.04 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF B.U.R., INSTALL B.U.R., 5900 SQ FT, 900 SQ FT OF COMP 
SHINGLE ON MANSARD ROOF  (22472-22492

207.04

05/07/2007
22102  CAMINITO AMOR -- 

2007-0392 434
RF 

$5,040 $207.00 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF B.U.R., INSTALL B.U.R., 4300 SQ FT, 2000 SQ FT OF COMP 
SHINGLE ON MANSARD ROOF  (22102-2212

207.00

05/07/2007
25539  PASEO DE VALENCIA -- 

2007-0393 437
BL EL CH 

$1,300 $162.90 VISIBLE GRAPHICS
818/787-0477

NW
34 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR COFFEE BEAN AND 
TEA LEAF ON RALPHS BUILDING

162.90

05/07/2007
26542  MEADOW CREST DR 

2007-0394 434
ME 

$6,000 $87.90 FINELINE WOODWORKS
714/345-7718

NW
RELOCATE FAU FROM HALL TO ATTIC LOCATION

87.90

05/08/2007 JAMES VESELY
24802  WEYBURN DR 

2007-0397 434
RF 

$1,840 $80.00 JAMES VESELY
949/583-1248

AL
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB SHEATHING, 1 LAYER 30# 
FELT, COMP ASPHALT SHINGLE, 2300 SQ FT

80.00

05/09/2007
25211  STOCKPORT ST 

2007-0398 434
RF 

$4,800 $175.00 royal roofing
800-400-7692

NW
TEAR OFF BUR, INSTALL BUR, 6000 SQ FT (UNITS 245-256, BLDG 16)

175.00

05/09/2007 KIMBERLY CRUZ
25902  TREE TOP RD 

2007-0399 434
BL EL 

$5,175 $271.12 KIMBERLY CRUZ
949/337-0399

NW
INSTALL PRE FAB ABOVE GROUND SPA INTO RETAINING WELL, 
EXTEND ELECTRICAL TO SPA LOCATION, AND SUMP PU

271.12

05/09/2007
25142  BARENTS ST 

2007-0402 329
PL CH SP 

$59,250 $2,010.08 SERENITY POOLS& SPAS 
949-361-8800

NW
500 SQ FT POOL AND 50 SQ FT SPA WITH SLIDE RECESSED INTO 
SLOPE, EXTEND GASLINE TO FUTURE FIREPIT, SP

2,010.08

05/10/2007
23022  LA CADENA DR 101

2007-0404 437
CO 

$0 $60.50 ADEPTAX
949-916-0650

RE
C OF UO FOR AN ACCOUNTANT

60.50
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05/11/2007
24401  CALLE DE LA LOUISA -- 101

2007-0318 437
BL EL ME PL CH 

$150,000 $4,315.84 DON SUTHERLAND 
949/291-5175

AL
2862 SQ FT T.I. FOR MRI CENTER

4,315.84

05/11/2007
26072  TERRA BELLA AV 

2007-0406 434
EL ME PL 

$12,790 $193.20 ECONO AIR
800-503-2666

NW
C/O AC UNIT IN EXISTING LOCATION IN REAR YARD, RELOCATE FAU TO 
ATTIC, NEW DUCTING THOUGH HOUSE

193.20

05/11/2007
25131  COSTEAU ST 

2007-0407 437
RF 

$31,350 $591.08 CONEX ROOFING
714-520-5207

AL
INSTALL DURO-LAST 40MIL PVC SINGLE-PLY ROOF MEMBRANE OVER 
EXISTING ON BLDG E (12400 SF) AND BLDG G (

591.08

05/12/2007
33  JASMINE CREEK LN 

2007-0408 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

05/12/2007
24792  GRISSOM RD 

2007-0409 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

05/14/2007
23281  VISTA GRANDE DR A

2007-0190 437
BL EL ME PL CH 

$102,080 $5,369.03 J.T. WALTHOUR ARCH
714/997-9852

NW
6380 SQ FT T.I. FOR MEA FORENSIC ENGINEEERS & SCIENTISTS, 
REPAIR AND REPLACE SOFFIT/FACADE IN FRONT 

5,369.03

05/14/2007
23961  CALLE DE LA MAGDALENA -- 
510

2007-0410 437
CO 

$0 $60.50 SADDLEBACK MEDICAL 
949-588-8700

RE
C OF UO FOR A MEDICAL OFFICE

60.50

05/14/2007
25472  RAPID FALLS RD 

2007-0411 434
BL EL PL CH 

$10,950 $659.10 MUDD INDUSTRIES INC.
949-716-7002

NW
FREESTANDING OUTDOOR FIREPLACE, BBQ, EXTEND GASLINE AND 
ELECTRIC TO BOTH

659.10

05/15/2007
24342  EASTVIEW RD 

2007-0412 434
PL 

$0 $33.50 Steve Johnson
949 322 1980

RE
WATER HEATER REPLACEMENT

33.50

05/15/2007
23028  LAKE FOREST DR B

2007-0414 437
CO 

$0 $60.50 T B CONSTRUCTION
626/277-8841

RE
C OF UO FOR A BEAUTY SALON

60.50

05/16/2007
24815  GEORGIA SUE DR 

2007-0415 434
RF 

$4,050 $175.00 BONILLA ROOFING
714/748-4259

NW
TEAR OFF WOOD SHAKE, INSTALL OSB SHEATHING, 1 LAYER 30# FELT, 
PRESIDENTIAL COMP SHINGLES, 2700 SQ FT

175.00

05/16/2007
25212  STOCKPORT ST 

2007-0416 434
RF 

$4,000 $143.00 royal roofing
800-400-7692

NW
TEAR OFF BUR, INSTALL BUR, 5000 SQ FT (UNITS 119-130, BLDG 13)

143.00

05/16/2007
25212  STOCKPORT ST 

2007-0417 434
RF 

$4,000 $143.00 royal roofing
800-400-7692

NW
TEAR OFF BUR, INSTALL BUR, 5000 SQ FT (UNITS 139-150, BLDG 11)

143.00

05/16/2007
26762  WEST HAVEN DR 

2007-0418 434
BL EL PL 

$5,000 $241.20 NEW IMAGE INDUSTRIES
949/429-3904

AL
CHANGE OUT EXISTING TUB AND SHOWER FOR NEW SPA TUB AND 
TILE SHOWER IN MASTER BATH

241.20

05/16/2007 FRED SIEVERTS
26495  LA TRAVIATA -- 

2007-0419 434
ME 

$1,500 $65.90 FRED SIEVERTS
949/348-1317

AL
CHANGE OUT A/C UNIT IN EXISTING LOCATION (NO DUCT WORK)

65.90

05/17/2007
24155  LAGUNA HILLS ML 1630

2007-0337 437
BL EL ME PL CH 

$16,064 $1,241.12 IA DESIGN
626/792-3634

AL
1004 SQ FT T. I. FOR PEACH BEACH FROZEN YOGURT SHOP

1,241.12

05/17/2007
25212  STOCKPORT ST 

2007-0420 434
RF 

$4,000 $143.00 royal roofing
800-400-7692

NW
TEAR OFF BUR, INSTALL BUR, 5000 SQ FT (UNITS 175-186, BLDG 6)

143.00
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05/17/2007
23151  ALCALDE DR B2

2007-0421 437
CO 

$0 $60.50 RACER FACTORY
949-212-8233

RE
C OF UO FOR IMPORTATION AND DISTRIBUTION OF AUTOMOTIVE 
PARTS

60.50

05/18/2007
25152  BAUTISTA DR 

2007-0422 329
EL CH SP 

$2,000 $430.20 ROCK BOTTOM CON.
714-744-0144

AD
55 SQ FT OF NEW SPA

430.20

05/21/2007
26192  MOUNT DIABLO RD 

2007-0148 434
BL EL ME PL CH 

$76,540 $2,754.47 LARGE ENTERPRISE INC
714/454-2448

NW
800 SQ FT ADDITION (1ST/2ND FLOOR) 992 SQ FT REMODEL (1ST/2ND 
FLOOR)

2,754.47

05/21/2007
22292  BARBERA -- 

2007-0423 434
BL 

$6,000 $207.10 CAMOUFLAGE 
949/713-4620

AL
LATH  AND STUCCO EXTERIOR OF HOUSE (1400 SQ FT)

207.10

05/21/2007
25630  PASEO DE VALENCIA -- 

2007-0424 437
EL 

$1,500 $44.70 COMMONWEALTH 
714/870-0400

AL
ADD TWO 30 AMP CIRCUITS TO EXISTING PANEL AT STARBUCKS

44.70

05/21/2007
25212  EARHART RD 

2007-0425 434
ME 

$2,175 $65.90 D AND H CLIMATE 
949/766-8925

AL
CHANGE OUT FAU IN EXISTING LOCATION (NO NEW DUCT WORK)

65.90

05/21/2007
22972  MOULTON PY 105

2007-0426 437
CO 

$0 $60.50 MARYVAN RAHNEMUN
949-422-9061

RE
C OF UO FOR A MEDICAL OFFICE: FAMILY PRACTICE (SUBLEASE)

60.50

05/21/2007
25492  SPOTTED PONY LN 

2007-0427 649
DE 

$6,250 $344.13 AQUARIUS POOL AND 
831-7900

DE
DEMO 500 SQ FT POOL, CAP OFF UTILITIES

344.13

05/23/2007
24802  BUCKBOARD LN 

2007-0380 214
BL EL ME PL CH 

$50,000 $1,821.07 JASON BOUQUET
949/291-3333

NW
493 SQ FT CASITA (POOL HOUSE)

1,821.07

05/23/2007
22665  NAPOLI -- 

2007-0429 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

05/23/2007
23372  CAMINITO LAZARO -- 

2007-0430 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

05/23/2007
27471  MAVERICK CI 

2007-0431 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

05/23/2007
25261  PIKE RD 

2007-0432 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

05/23/2007
26602  MEADOW CREST DR 

2007-0433 434
EL PL CH 

$6,720 $218.60 ROVICS CONSTRUCTION
714/444-2648

AL
KITCHEN REMODEL WITH MINOR ELECT, PLUMBING

218.60

05/23/2007
23719  MOULTON PY 1/2

2007-0434 437
EL 

$1,500 $137.00 NATIONAL CONST. 
909-574-1400

NW
TEMP POWER POLE, 3 BARE POLES, 100 AMP SUBPANEL, 
CONSTRUCTION TRAILER HOOKUP

137.00

05/23/2007
25292  MCINTYRE ST D

2007-0435 437
CO 

$0 $60.50 BOY SCOUTS OF AMERICA
949-639-0320

RE
C OF UO FOR A RETAIL ESTABLISHMENT: BOY SCOUTS OF AMERICA

60.50

05/23/2007 REBECCA ZOMORODIAN
25105  MUSTANG DR 

2007-0436 434
BL 

$24,500 $524.95 AMIR ZAGROSS
310/780-4442

AL
C/O ALL DOORS AND WINDOWS

524.95
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05/23/2007
24771  ALICIA PY G

2007-0437 437
BL EL CH 

$1,800 $156.70 SOHEIL MOGHADAM
949/650-5990

AL
820 SQ FT T.I. FOR CLEAR CHOICE HEARING CENTER (112.5 SQ FT 
CONSTRUCTION)

156.70

05/24/2007
23472  RIDGE ROUTE DR A

2007-0438 437
CO 

$0 $60.50 TRADEWINDS LIVING
949-583-7457

RE
C OF UO FOR HARDWOOD DECKING AND RELATED PRODUCTS

60.50

05/25/2007
26155  OROVILLE PL 

2007-0260 329
BL EL PL CH 

$15,000 $747.85 EARTHSCAPING
949/574-5114

NW
1224 SQ FT KEYSTONE RETAINING WALL SYSTEM, EXTEND GASLINE 
AND ELECTRIC FOR FUTURE FIREPLACE

747.85

05/25/2007 REBECCA ZOMORODIAN
25105  MUSTANG DR 

2007-0294 434
BL EL PL CH 

$15,000 $753.05 AMIR ZAGROSS
310/780-4442

AL
102 SQ FT OF ADDITION AT REAR OF HOUSE, KITCHEN REMODEL

753.05

05/25/2007
6  MOSS HILL LN 

2007-0440 434
ME 

$0 $65.90 mike phillips
714-964-2007

RE
FURNACE REPLACEMENT

65.90

05/25/2007
6  MOSS HILL LN 

2007-0441 434
PL 

$0 $33.50 mike phillips
714-964-2007

RE
WATER HEATER REPLACEMENT

33.50

05/29/2007
25351  ALICIA PY A

2007-0003 437
BL CH 

$333,650 $10,167.67 NEW LINE DESIGN
213/385-8487

AL
61,786 SQ FT EXTERIOR RENOVATION OF ALICIA CENTER 25351-25481 
ALICIA PKWY

10,167.67

05/29/2007
26372  SANTA ROSA AV 

2007-0443 434
RF 

$1,980 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

05/30/2007
25251  PASEO DE ALICIA -- 

2007-0074 437
BL EL ME PL CH 

$588,772 $13,749.18 LUNDSTROM AND 
949/250-1772

NW
18,466 SQ FT T.I. WITH ELEVATOR FOR FUTURE TENANT

13,749.18

05/30/2007
25201  PASEO DE ALICIA -- 

2007-0075 437
BL EL CH 

$617,048 $8,117.94 LUNDSTROM AND 
949/250-1772

NW
SITE IMPROVEMENTS FOR ALICIA OFFICE PARK, 25201-25241 PASEO DE 
ALICIA

8,117.94

05/30/2007
24701  KIM CI 

2007-0444 434
RF 

$3,780 $143.00 MC CORMACK ROOFING
714/777-4040

AL
TEAR OFF WOOD SHAKE, INSTALL 1 LAYER 30# FELT, AND GERARD 
METAL SHAKE ICBO 1491, 2100 SQ FT

143.00

05/30/2007
6  MOSS HILL LN 

2007-0445 434
ME 

$1,500 $79.60 mike phillips
714-964-2007

AL
CHANGE OUT A/C UNIT IN EXISTING LOCATION (NO DUCT WORK)

79.60

05/30/2007
26051  SPUR BRANCH LN 

2007-0446 434
PL 

$0 $33.50 Chicks Plumbing
949-496-9731

RE
WATER HEATER REPLACEMENT

33.50

05/30/2007
23547  MOULTON PY 204

2007-0448 437
CO 

$0 $60.50 G & E AUTO SALES
949-768-2993

RE
C OF UO FOR A VEHICLE WHOLESALE DEALER

60.50

05/31/2007 JAMES BELCHER
24952  HENDON ST 

2007-0258 434
BL EL ME PL CH 

$5,500 $527.16 JAMES BELCHER
951/805-6804

NW
74 SQ FT LAUNDRY ROOM ADDITION

527.16

05/31/2007
25111  BUCKBOARD LN 

2007-0450 434
EL PL 

$1,500 $96.10 MUDD INDUSTRIES INC.
949-716-7002

NW
EXTEND GASLINE FOR FUTURE BACKYARD AMENITIES, EXTEND ELECT 
TO SUBPANEL AT SHED

96.10

05/31/2007
25966  POKER FLATS PL 

2007-0451 434
PL 

$1,500 $33.50 PROSERV
714-540-8400

NW
CHANGE OUT WATER HEATER TO TANKLESS

33.50
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06/01/2007
24801  ALICIA PY B

2007-0454 437
CO 

$0 $60.50 DISCOUNT DANCE SUPPLY
(949) 770-7107

RE
CERTIFICATE OF USE AND OCCUPANCY FOR DANCE SUPPLY STORE - 
CHANGE OF BUS. NAME ONLY -- SUITE B

60.50

06/01/2007
25231  PASEO DE ALICIA -- 110

2007-0455 437
CO 

$0 $60.50 QUEST CAPITAL 
(949) 830-4885

RE
CERTIFICATE OF USE AND OCCUPANCY FOR OFFICE USE -CAPITAL 
STRATEGIES - SUITE 110

60.50

06/04/2007
22582  catania -- 

2007-0456 434
RF 

$500 $47.00 JUST RITE ROOFING
949/433-6498

AL
TEAR OFF BUR, INSTALL NEW TORCH DOWN ROOF, 60 SQ FT FLAT 
ROOF OVER GARAGE ONLY

47.00

06/04/2007
22662  NAPOLI -- 

2007-0457 434
RF 

$2,340 $111.00 BEST VALUE ROOFING
949/456-0867

AL
TEAR OFF COMP SHINGLE, INSTALL 1 LAYER COOL ROOF GUARD, GAF 
TIMBERLINE COMP SHINGLES, 1300 SQ FT

111.00

06/05/2007
25072  BUCKBOARD LN 

2006-0318 434
BL EL ME PL CH 

$41,316 $1,541.79 FRANK MC NAMARA
949/351-9540

NW
283.5 SQ FT ADDITION AND 438.25 SQ FT REMODEL

1,541.79

06/05/2007
24942  GRISSOM CL 

2007-0459 434
ME 

$8,629 $162.50 ALLIED PLUMBING 
714/998-4300

NW
CHANGE OUT FAU AND A/C UNIT IN EXISTING LOCATIONS (NO DUCT 
WORK)

162.50

06/05/2007
24308  ANDREA ST 

2007-0460 434
ME 

$8,559 $121.00 ALLIED PLUMBING 
714/998-4300

NW
CHANGE OUT A/C UNIT AND FAU IN EXISTING LOCATIONS (NO DUCT 
WORK)

121.00

06/05/2007
12  DRY CREEK LN 

2007-0461 434
ME 

$8,000 $121.00 GEORGE BRAZIL
310- 838-0408X 1

NW
CHANGE OUT FAU AND A/C UNIT IN EXISTING LOCATIONS (NO DUCT 
WORK)

121.00

06/05/2007
23020  LAKE FOREST DR 150

2007-0462 437
BL EL CH 

$7,000 $418.87 CONTINENTAL SIGNS
714/894-2011

NW
43.4 SQ FT ILLUMINATED CHANNEL LETTER SIGN FOR NU VISION 
CREDIT UNION

418.87

06/05/2007
27471  LOST TRAIL DR 

2007-0463 329
EL PL CH SP 

$16,500 $2,148.45 MC LAUGHLIN LANDSCP
949- 248- 0172

NW
640 SQ FT POOL AND SPA, EXTEND ELECT, GASLINE, SEWER TO 
FUTURE DINING PAVILION W/FIREPLACE AND PATIO

2,148.45

06/06/2007
25061  MUSTANG DR 

2007-0465 329
EL PL CH SP 

$12,800 $1,280.08 SILVER SPRINGS POOLS & 
949-218-8524

NW
512 SQ FT POOL AND SPA, EXTEND GASLINE/ELECTRIC TO FUTURE 
BBQ AND FIREPIT

1,280.08

06/07/2007
23719  MOULTON PY 

2007-0136 327
BL EL ME PL CH 

$799,136 $19,686.43 LITTLE DIVERSIFIED ARCH 
626/931-2310

NW
13,969 SQ FT GROCERY STORE WITH 957 SQ FT MEZZANINE AND 376 
SQ FT CANOPY FOR FRESH AND EASY

19,686.43

06/07/2007
25091  SALFORD ST 

2007-0466 329
CH SP 

$45,000 $1,725.25 WATER WORLD POOLS
951/894-6767

NW
499 SQ FT POOL AND SPA WITH GROTTO AND WATERFALLS

1,725.25

06/07/2007 WILLIAM MILMAN
25832  TERRA BELLA AV 

2007-0467 434
BL 

$500 $49.00 WILLIAM MILMAN
949/425-1616

AL
CHANGE OUT TWO SETS FRENCH DOORS

49.00

06/07/2007
24995  BUCKSKIN DR 

2007-0468 434
RF 

$7,920 $296.29 NORLAND ROOFING
495-2002

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 2 LAYERS 30# FELT, 
AUBURNLITE ICBO 2310, 4400 SQ FT

296.29

06/07/2007
24221  CALLE DE LA LOUISA -- 

2007-0469 437
CO 

$0 $60.50 CITIBANK
949-768-7772

RE
C OF UO FOR A BANK

60.50
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06/07/2007
26531  BROKEN BIT LN 

2007-0470 434
BL EL CH 

$12,000 $844.50 CLEAN POWER
858/748-3636

NW
80 SOLAR PANELS FOR HOUSE AND DETACHED GARAGE

844.50

06/07/2007 MIRIAM GEORGIO
26641  BRIDLEWOOD DR 

2007-0471 434
BL 

$5,000 $177.00 ASKEY DESIGN
909/589-0124

NW
183.50 SQ FT OF 3' HIGH RETAINING WALL TO CITY STANDARDS

177.00

06/07/2007
25061  MUSTANG DR 

2007-0472 329
BL CC 

$7,000 $475.70 GOLDEN VALLEY 
949/388-9146

NW
BBQ AND FIREPIT

475.70

06/08/2007 VIOREL PRIPON
22322  SAVONA -- 

2007-0109 434
BL EL ME PL CH 

$72,834 $3,022.33 VIOREL PRIPON
714/240-8428

AD
1094 SQ FT ADDITION TO FIRST AND SECOND FLOOR, 560 SQ FT 
REMODEL OF EXISTING

3,022.33

06/08/2007
27001  MOULTON PY 111

2007-0474 437
BL EL PL CH 

$6,000 $411.26 CITI NAILS
949-831-0106

RE
NEW PLUMBING AND ELECTRICAL FOR A NAIL SPA

411.26

06/11/2007
23452  CAMINITO FLECHA -- 

2007-0475 434
RF 

$2,080 $111.00 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF BUR, INSTALL BUR-23452-23456 CAMINITO FLECHA, 2600 SQ 
FT

111.00

06/11/2007
22201  CAMINITO TIBURON -- 

2007-0476 434
RF 

$1,000 $47.00 BRONCO ROOFING, INC
714/282-7390

AL
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT, 30YR 
COMP SHINGLE, 1100 SQ FT 22201-22205 C

47.00

06/11/2007
23462  CAMINITO VALLE -- 

2007-0477 434
RF 

$1,360 $80.00 BRONCO ROOFING, INC
714/282-7390

NW
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT, 30YR 
COMP SHINGLE, 1700 SQ FT 23462-23466 C

80.00

06/11/2007
22411  TORINO -- 

2007-0478 434
BL 

$1,260 $82.00 HOME SERVICES
562/981-1600 X1

NW
INSTALL NEW VINYL SIDING OVER WOOD, 700 SQ FT

82.00

06/11/2007
23010  LAKE FOREST DR A

2007-0479 437
CO 

$0 $60.50 SPECTRUM WIRELESS
949-770-0555

RE
C OF UO FOR A CELL PHONE RETAIL STORE

60.50

06/11/2007
25082  MORRO CT 

2007-0480 434
RF 

$5,760 $207.08 CA ROOFLIFE
714-847-7663

AL
TEAR OF WOOD SHAKE, INSTALL 1/2 OSB, 1 LAYER 15# FELT, 50YR 
GRAND SEQUOIA COMP SHINGLE, 3200 SQ FT

207.08

06/11/2007
24801  ALICIA PY B

2007-0481 437
BL EL CH 

$2,500 $227.33 PROMOTIONAL SIGNS
458-1000

NW
62 SQ FT (TOTAL) FOR TWO ILLUMINATED CHANNEL LETTER SIGNS 
FOR DANCE SUPPLY STORE

227.33

06/11/2007
23010  LAKE FOREST DR A

2007-0482 434
BL EL CH 

$4,469 $324.74 3D SIGNS
770-9252

NW
19 SQ FT ILLUMINATED CHANNEL LETTER SIGNS FOR NEXTEL SPRINT 
(2 SIGNS TOTAL)

324.74

06/12/2007
25382  BARENTS ST 

2007-0483 434
PL 

$0 $33.50 Nancy Walters
949-360-1320

RE
WATER HEATER REPLACEMENT

33.50

06/12/2007
26123  SUNNYGLEN AV 

2007-0484 434
BL PL 

$2,000 $111.50 GEORGE BRAZIL
310-838-0408 12

AL
REPAIR WATER LINE FROM EXISTING WATER HEATER TO DOWNSTAIRS 
LAVIE

111.50

06/12/2007 JEFFERY ROZNOWSKI
22582  CATANIA -- 

2007-0485 434
RF 

$1,360 $80.00 JEFFERY ROZNOWSKI
949/525-6968

NW
INSTALL ELK 40YR COMP SHINGLES OVER EXISTING COMP SHINGLE, 
1700 SQ FT

80.00
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06/12/2007
23121  LA CADENA DR D

2007-0486 437
CO 

$0 $60.50 HARRISON AUTO 
949-266-4112

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A VEHICLE RETAIL 
ESTABLISHMENT

60.50

06/12/2007
24991  DEL MONTE ST 

2007-0487 434
RF 

$4,500 $213.00 BEST VALUE ROOFING
949/456-0867

AL
TEAR OFF WOOD SHAKE, INSTALL 1/2 OSB, 2 LAYERS OF RUBBERIZED 
MEMBRANE, EAGLELITE AMER. HEIRLOOM ICBO

213.00

06/12/2007
24155  LAGUNA HILLS ML C04

2007-0488 437
CO 

$0 $60.50 SOHO
949-768-8300

RE
C OF UO FOR KIOSK: SALE OF COSTUME JEWELRY

60.50

06/12/2007
24881  SAUSALITO ST 

2007-0491 434
PL CH SP 

$5,000 $554.50 SWAN POOLS
859-8466

NW
MODIFY POOL AT SPA TO CREATE BENCH, EXTEND GASLINE TO 
FUTURE FIREPLACE, POOL EQUIP TO REMAIN IN EXIS

554.50

06/12/2007
26041  RED CORRAL RD 1/2

2007-0492 434
EL 

$500 $65.90 GUS OROZCO
714/393-0303

NW
TEMP POWER FOR RESIDENCE

65.90

06/13/2007 ART WOMACK
24702  MENDOCINO CT 

2007-0493 434
EL 

$1,500 $81.50 ART WOMACK
949/463-9798

NW
UPGRADE ELECTRIC METER TO 200 AMP

81.50

06/13/2007
25011  WOOLWICH ST 

2007-0494 329
BL CH 

$3,628 $242.00 ORANGE COUNTY POOLS
877-476-6577

NW
672 SQ FT RETAINING WALL

242.00

06/13/2007
23024  LAKE FOREST DR K

2007-0495 437
CO 

$0 $60.50 SOUTH COAST P.T. INC.
949-855-3926

RE
C OF UO FOR A PHYSICAL THERAPY OFFICE

60.50

06/13/2007
22662  NAPOLI -- 

2007-0496 434
BL EL CH 

$10,000 $654.60 REVCO SOLAR
949-367-0740

NW
INSTALL 39 SOLAR PANELS ON ROOFTOP

654.60

06/13/2007
23547  MOULTON PY 203

2007-0497 437
CO 

$0 $60.50 GLOBAL PEACE 
949-916-4111

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A NON PROFIT CHARITY 
OFFICE (IN CONJUNCTION WITH A VEHICLE WHOL

60.50

06/14/2007 MARK ZAJAC
25102  MODOC DR 

2007-0362 434
BL EL ME PL CH 

$24,087 $1,227.93 MARK ZAJAC
949/230-3759

NW
480 SQ FT ADDITION AND 43 SQ FT PORCH ENTRY

1,227.93

06/14/2007
24942  SILVERLEAF LN 

2007-0498 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/14/2007
26542  POINSETTIA CT 

2007-0499 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/14/2007
25012  MARIN CT 

2007-0500 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/14/2007
24751  CLARINGTON DR 

2007-0501 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/14/2007
25781  LA SERRA ST 

2007-0502 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/14/2007
10  LAUREL CREEK LN 

2007-0503 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50
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06/14/2007
25411  COSTEAU ST 

2007-0504 434
PL 

$0 $33.50 BARBARA SELL
562-986-5511

RE
KITCHEN SINK OR DISHWASHER REPL

33.50

06/18/2007
25782  DILLON RD 

2007-0401 329
BL EL CH 

$35,000 $1,056.75 MUDD INDUSTRIES INC.
949-716-7002

NW
100 LF OF 6' HIGH MAX GRAVITY WALL, 100 LF OF 6' HIGH MAX 
RETAINING WALL, EXTEND ELECT FOR FOUNTAIN/

1,056.75

06/18/2007
27516  LOST TRAIL DR 

2007-0507 434
ME 

$1,500 $121.00 SWIFT SERVICE CO
800/994-3494

NW
CHANGE OUT FAU, A/C UNIT IN EXISTING LOCATIONS

121.00

06/18/2007
23010  LAKE FOREST DR A

2007-0508 434
BL EL CH 

$2,872 $206.00 3D SIGNS
770-9252

NW
11 SQ FT ILLUMINATED CHANNEL LETTER SIGNS FOR NEXTEL SPRINT 
(1 SIGNS TOTAL)

206.00

06/19/2007
25476  NELLIE GAIL RD 

2007-0349 434
BL CC CH 

$5,000 $471.50 CDM DEVELOPMENT
949/388-1450

AL
REMODEL KITCHEN AREA, CONVERT FAMILY ROOM TO COFFERED 
CEILING

471.50

06/19/2007
25241  PASEO DE ALICIA -- 130

2007-0510 437
EL 

$2,000 $43.30 THOMAS ELECTRIC
949-768-5807

AL
1167 SQ FT TI FOR PARK PLACE REAL ESTATE SERVICES (ELECTRICAL 
ONLY)

43.30

06/19/2007
15  OXBOW CREEK LN 

2007-0511 434
RF 

$4,680 $175.00 TILL ROOFING
714-423-9228

AL
TEAR OFF COMP SHINGLE, INSTALL 1 LAYER 30# FELT, 30YR COMP 
SHINGLE, 2600 SQ FT

175.00

06/19/2007
25801  DESERT TL 

2007-0512 434
RF 

$2,970 $113.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

113.00

06/20/2007 SYED HAMEED
23591  VERONA -- 

2007-0070 434
BL EL ME PL CH 

$60,660 $1,820.66 SYED HAMEED
949/458-1215

NW
723 SQ FT ADDITION (ADD 2ND FLOOR)

1,820.66

06/20/2007
27172  LOST COLT DR 

2007-0513 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

06/20/2007
25966  POKER FLATS PL 

2007-0514 329
EL PL CH SP 

$14,500 $1,328.00 BLACK MOUNTAIN POOLS
909-393-2635

NW
580 SQ FT POOL AND SPA AND PARTIAL BACKFILL OF EXISTING POOL. 
EXTEND GAS/ELECT TO FUTURE BBQ AND FIR

1,328.00

06/20/2007
24892  HON AV 

2007-0515 434
BL EL CH 

$8,500 $518.05 DB CONTRACTING
909-636-7505

NW
486 SQ FT PATIO COVER ICBO 1841P

518.05

06/20/2007
27641  GOLD DUST LN 

2007-0516 434
EL PL 

$2,000 $78.40 BLACK MOUNTAIN POOLS
909-393-2635

AL
EXTEND GAS AND ELECTRIC TO FUTURE POOL, BBQ, FIREPLACE, 
PATIO STRUCTURE

78.40

06/20/2007
22892  MILL CREEK DR 

2007-0517 437
RF 

$15,000 $408.65 THE ROOF GUY
714-921-1500

AL
TEAR OFF B.U.R., INSTALL 4 PLY B.U.R. 6500 SQ FT

408.65

06/20/2007
23521  PASEO DE VALENCIA -- B3

2007-0518 437
CO 

$0 $60.50 PROJECT INDEPENDANCE
714-549-3464

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A HUMAN SERVICES 
OFFICE

60.50

06/20/2007 JUDY JONES
24821  RED LODGE PL 

2007-0520 434
RF 

$9,000 $303.40 JUDY JONES
949/831-2241

AL
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# FELT, COMP 
SHINGLES, 5000 SQ FT

303.40
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06/21/2007
25431  SPOTTED PONY LN 

2007-0271 434
BL EL ME PL CH 

$54,535 $2,306.86 RICHARD NATLAND
949/644-5345

NW
650 SQ FT POOL PAVILION

2,306.86

06/21/2007
25432  NELLIE GAIL RD 

2007-0521 434
PL 

$0 $33.50 SCOTT LITTLEFIELD
661-259-7131

RE
WATER HEATER REPLACEMENT

33.50

06/21/2007
23441  SOUTH POINTE DR 270

2007-0522 437
CO 

$0 $60.50 QUESTSOFT
949-837-9506

RE
C OF UO FOR  SOFTWARE SALES OFFICE

60.50

06/21/2007
25142  BARENTS ST 

2007-0523 329
BL CH 

$5,775 $343.08 SERENITY POOLS& SPAS 
949-361-8800

NW
77 LF OF 6' H MAX RETAINING WALLS (TOG TO TOW), 270 SQ FT

343.08

06/21/2007
25391  PIKE RD 

2007-0526 434
EL ME 

$8,140 $148.70 ALICIA AIR
949/770-2495

AL
ADD NEW A/C UNIT, CHANGE OUT FAU IN EXISTING LOCATION (NO 
DUCT WORK)

148.70

06/22/2007
23020  LAKE FOREST DR 150

2007-0383 437
BL EL ME PL CH 

$36,560 $2,607.37 VRA ARCHITECTS
847/993-0200

NW
2285 SQ FT T.I. FOR NU VISION CREDIT UNION

2,607.37

06/22/2007
23461  SOUTH POINTE DR 375

2007-0527 437
CO 

$0 $60.50 STEVEN A. KEYS
949-581-9555

RE
C OF UO FOR A PSYCHIATRIST

60.50

06/22/2007
24401  RIDGE ROUTE DR 

2007-0528 437
RF 

$13,500 $396.34 CRANK BROTHERS 
949-548-5569

AL
TEAR OFF 1 LAYER OF CAP SHEET, INSTALL 4PLY BUR WITH GAFGLAS 
ENERGY CAP SHEET 7500 SQ FT - BLDG B

396.34

06/22/2007
23521  PASEO DE VALENCIA -- 108

2007-0529 437
CO 

$0 $60.50 VIDAL J. ESPELATA
949-916-0022

RE
CERIFICATE OF USE AND OCCUPANCY FOR MEDICAL OFFICE

60.50

06/22/2007
24702  MENDOCINO CT 

2007-0530 329
EL PL CH SP 

$45,000 $1,784.65 SWAN POOLS
859-8466

NW
579 SQ FT POOL & SPA, EXTEND GAS/ELECT TO FUTURE BBQ, 20LF OF 
4'H RETAIN WALL (TOG TO TOW) TO CITY S

1,784.65

06/22/2007
27001  MOULTON PY 106

2007-0531 437
CO 

$0 $60.50 BLACK BELT ACADEMY
714-251-4392

RE
C OF UO FOR A TAE KWON DOE STUDIO

60.50

06/22/2007 RAYMOND MCHUGH
25841  TREE TOP RD 

2007-0532 434
EL ME 

$2,000 $144.70 RAYMOND MCHUGH
714/393-7426

AL
C/O FAU IN EXISTING LOCATION, INSTALL NEW A/C UNIT IN SIDE YARD, 
NO NEW DUCT WORK

144.70

06/25/2007
25382  MACKENZIE ST 

2006-0070 319
BL EL ME PL CH 

$1,567,657 $25,749.90 TERRY JACOBSON
949/759-8587

NW
18,978 SQ FT NEW SANCTUARY FOR EVANGELICAL FREE CHURCH, 
WITH ELEVATOR AND BRIDGE TO EXISTING BUILDIN

25,749.90

06/25/2007
25382  MACKENZIE ST 

2006-0071 437
BL EL ME PL CH 

$226,784 $9,730.07 TERRY JACOBSON
949/759-8587

NW
14,174 SQ FT TENANT IMPROVEMENT FOR EVANGELICAL FREE CHURCH

9,730.07

06/25/2007
26548  MOULTON PY K

2007-0533 437
CO 

$0 $60.50 NUTS & BREW
949-349-0049

RE
C OF UO FOR FOR BEER AND WINE RETAIL WITH WINE TASTING

60.50

06/25/2007 KRISTIN FRENSLEY
25656  NOTTINGHAM CT 

2007-0535 434
PL 

$1,500 $33.50 KRISTIN FRENSLEY
949/367-0551

NW
INSTALL NEW TANKLESS WATER HEATER IN NEW LOCATION

33.50

06/26/2007
24675  PAIGE CI 

2007-0536 434
RF 

$1,840 $82.00 JIM MCCORMACK
714-777-4040

RE
REROOFING

82.00
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06/26/2007
23016  DEL LAGO DR C

2007-0537 437
CO 

$0 $60.50 THE BALLOON SHOPPE
949-367-1790

RE
C OF UO FOR BALLOON BUSINESS

60.50

06/26/2007
26361  LAS ALTURAS AV 

2007-0538 434
RF 

$1,870 $82.00 SCOTT JOHNSON
951-538-7454

RE
REROOFING

82.00

06/27/2007
24347  VAL VERDE CT 

2007-0539 438
BL CC 

$750 $91.50 PCW CONTRACTING 
949/548-9969

AL
DRY ROT REPAIR AT CARPORT #1

91.50

06/27/2007
24321  VAL VERDE CT 

2007-0540 438
BL CC 

$750 $91.50 PCW CONTRACTING 
949/548-9969

AL
DRY ROT REPAIR AT CARPORT #2

91.50

06/27/2007
24378  SAGE CT 

2007-0541 438
BL CC 

$750 $91.50 PCW CONTRACTING 
949/548-9969

AL
DRY ROT REPAIR AT CARPORT #3

91.50

06/27/2007
24364  SAGE CT 

2007-0542 438
BL CC 

$750 $91.50 PCW CONTRACTING 
949/548-9969

AL
DRY ROT REPAIR AT CARPORT #4

91.50

06/27/2007
24348  SAGE CT 

2007-0543 438
BL CC 

$750 $91.50 PCW CONTRACTING 
949/548-9969

AL
DRY ROT REPAIR AT CARPORT #6

91.50

06/27/2007
24318  SAGE CT 

2007-0544 438
BL CC 

$750 $91.50 PCW CONTRACTING 
949/548-9969

AL
DRY ROT REPAIR AT CARPORT #5

91.50

06/27/2007
24419  MARQUIS CT 

2007-0545 438
BL CC 

$750 $91.50 PCW CONTRACTING 
949/548-9969

AL
DRY ROT REPAIR AT CARPORT #7

91.50

06/27/2007
24403  MARQUIS CT 

2007-0546 438
BL CC 

$750 $91.50 PCW CONTRACTING 
949/548-9969

AL
DRY ROT REPAIR AT CARPORT #9

91.50

06/27/2007
24393  MARQUIS CT 

2007-0547 438
BL CC 

$750 $91.50 PCW CONTRACTING 
949/548-9969

AL
DRY ROT REPAIR AT CARPORT #11

91.50

06/27/2007
24423  MARQUIS CT 

2007-0548 438
BL CC 

$750 $91.50 PCW CONTRACTING 
949/548-9969

AL
DRY ROT REPAIR AT CARPORT #8

91.50

06/27/2007
26274  HANOVER LN 

2007-0549 438
BL CC 

$750 $91.50 PCW CONTRACTING 
949/548-9969

AL
DRY ROT REPAIR AT CARPORT #10

91.50

06/28/2007 CHARLES ROY
25971  TERRA BELLA AV 

2007-0396 434
BL EL CH 

$9,000 $620.82 CHARLES ROY
949/831-5772

NW
99 SQ FT MASTER BDRM EXTENSION

620.82

06/28/2007
25966  POKER FLATS PL 

2007-0534 329
BL ME PL CH 

$13,000 $735.50 COSTA AZUL LANDSCAPE
951-347-8430

NW
256 SQ FT FREESTANDING TRELLIS PATIO COVER WITH 12' HIGH 
FREESTANDING FIREPLACE

735.50

06/29/2007 JESS BRESSI
27502  LOST TRAIL DR 

2007-0490 434
BL CH 

$2,000 $147.00 JESS BRESSI
949/260-4625

NW
38LF OF 9'HIGH FREESTANDING ROSE ARBOR, 28 LF OF ATTACHED 
ARBOR AT GARAGE

147.00

06/29/2007
21  JASMINE CREEK LN 

2007-0554 434
BL EL PL 

$4,066 $317.20 MTL CONSTRUCTION
714/279-9065

AL
KITCHEN REMODEL WITH MINOR ELECT/PLUMBING

317.20
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06/29/2007
23046  AVENIDA DE LA CARLOTA -- 
600

2007-0555 437
CO 

$0 $60.50 BANYAN TREE HOLDING
(949) 643-0520

RE
CERTIFICATE OF USE AND OCCUPANCY FOR AN OFFICE USE (EXE 
SUITE)

60.50

06/29/2007
24381  AVENIDA DE LA CARLOTA -- 

2007-0557 437
CO 

$0 $60.50 CHARLES FINE FURNITURE
(949) 587-1413

RE
CERTIFICATE OF USE AND OCCUPANCY FOR A FURNITURE AND 
BEDDING STORE -RETAIL USE

60.50

06/29/2007 LYNNE LEITE
25161  SOUTHPORT ST 

2007-0558 434
BL 

$1,500 $80.00 LYNNE LEITE
949/458-0209

AL
NEW STUCCO OVER ENTRY DOOR AND AT FRONT OF HOUSE (100 
SQFT)

80.00

06/29/2007
26192  MOUNT DIABLO RD 

2007-0559 434
RF 

$8,640 $315.36 PARAGON ROOFING
714/843-1950

AL
TEAR OFF WOOD SHAKE, INSTALL 7/16 OSB, 2 LAYERS 30# FELT, EAGLE 
FLAT TILE ICBO 4660, 4800 SQ FT

315.36

07/02/2007
24901  DEL MONTE ST 

2007-0560 434
BL 

$5,625 $292.06 LAKE FOREST POOLS AND 
949/380-0309

AL
450 SQ FT POOL AND SPA REPLASTER (POOL EQUIP TO STAY IN 
EXISTING LOCATION)

292.06

07/02/2007
22243  CAMINITO MESCALERO -- 

2007-0561 434
PL 

$0 $33.50 plumb in time
866-293-3031

RE
WATER HEATER REPLACEMENT

33.50

07/02/2007
24982  STAGE COACH DR 

2007-0562 329
CH SP 

$36,000 $1,622.40 BLUE HAVEN POOLS
(714) 549-4712

NW
470 SQ FT POOL AND SPA WITH RAISED BOND BEAM

1,622.40

07/03/2007
23731  SAN DONA -- 

2007-0563 434
BL EL CH 

$2,500 $242.50 MORNING STAR SYSTEMS
949/228-1283

NW
INSTALL SOLAR PHOTOVOLTAIC SYSTEM (40 PANELS) ON ROOF TOP

242.50

07/03/2007
22411  TORINO -- 

2007-0564 434
BL EL CH 

$2,500 $234.10 MORNING STAR SYSTEMS
949/228-1283

NW
INSTALL SOLAR PHOTOVOLTAIC SYSTEM (27 PANELS) ON ROOF TOP

234.10

07/03/2007 MIKE VONFELDT
25241  GRISSOM RD 

2007-0565 434
EL PL 

$1,500 $93.40 MIKE VONFELDT
949/859-9474

AL
EXTEND GAS/ELECT TO FUTURE BBQ, FIREPLACE AND MISC 
LIGHTING/ELECT OUTLETS IN REAR YARD

93.40

07/03/2007
24671  PAIGE CI 

2007-0566 329
CH SP 

$10,000 $1,118.50 PALMERS LANDSCAPE 
949-697-2451

NW
400 SQ FT POOL AND SPA

1,118.50

07/05/2007
24155  LAGUNA HILLS ML 

2007-0567 649
BL DE 

$3,200 $5,173.50 PREMIER PAVING
909/902-5353

DE
DEMOLITION OF PARKING LOT (ASPHALT REMOVAL) 160,000 SQ FT

5,173.50

07/05/2007
27021  FALLING LEAF DR 

2007-0568 328
EL PL CH SP 

$2,000 $548.40 EXOTIC CREATIONS, INC.
949/859-9050

NW
64 SQ FT SPA, EXTEND GAS/ELECT TO FUTURE FIREPLACE/BBQ

548.40

07/05/2007
25832  LA CUESTA AV 

2007-0569 434
RF 

$5,400 $207.04 CALIFORNIA 
949- 951- 9091

AL
TEAR OFF EXISTING WOOD SHAKE, INSTALL 7/16 OSB, 1 LAYER 30# 
FELT, COMP SHINGLE (PRESIDENTIAL) 3000 S

207.04

07/06/2007
24461  RIDGE ROUTE DR 100

2007-0439 437
BL EL ME CH 

$55,360 $2,829.03 FRASER MCCLELLAN & 
714/897-3382

AL
3460 SQ FT T. I. EXPANSION FOR WEBEX

2,829.03

07/06/2007
23282  MILL CREEK DR 

2007-0571 437
CO 

$0 $60.50 EDUPOINT EDUCATIONAL 
949-458-0900

RE
C OF UO FOR EDUPOINT EDUCATIONAL SYSTEMS: OFFICE USE

60.50

07/06/2007
23871  WILLOWS DR 

2007-0573 328
RF 

$3,680 $143.27 SADLER ROOFING
949-474-7710

AL
REROOF T/O BUILT UP INSTAL BUILT UP  UNITS 350-356 (4600 SQ FT)

143.27
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Section 8 Attachment B:   
 

INSPECTIONS AND NOTICES ISSUED  
BETWEEN JULY 1, 2006 & JUNE 30, 2007 
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City of Laguna Hills Inspections and Issued Notices 
July 1st 2006 – June 30th 2007 

 
 
Administrative Notices issued to Businesses / Residents; 
Notices of Non Compliance; 
 
 
07-19-06     
El Pacifico  
City Staff observed a mobile detailing operator on El Pacifico discharging waste wash 
water into the gutter.  City staff advised the business owner to vacuum the wash water, 
and it was promptly done.  A Notice of Non-Compliance report with water quality 
informative material was sent to the party. 
 
08-14-06     
24331 Avenida De La Carlota 
City Staff caught an employee washing grease filters into the gutter. The Restaurant 
Owner was advised to mop up the discharge.  A Notice of Non-Compliance report was 
sent to the Restaurant Manager with water quality informative material. 
 
09-15-06     
Verdugo Drive 
Truck was being pressure washed in the street.  City Staff prohibited discharge.  A Notice 
of Non-Compliance report was issued to the Contractor.  
 
09-27-06     
25202 Cabot Road 
Wienerschnitzel employee was washing the parking lot and allowing the wash water to 
drain into the street.  City Staff prohibited discharge.  A Notice of Non-Compliance 
report was sent to the Restaurant Manager with water quality informative material.  
 
11-08-06     
24401 Ridge Route Dr. 
City Staff responded to a call from the El Toro Water District.  It was observed that 
water/sewage was percolating from a grease interceptor in front of the restaurant.  The 
sewer line was unplugged and the parking lot was cleaned.  The owner was issued a 
Notice of Non Compliance with water quality brochures, and advised of proper 
maintenance to the line. 
 
02-14-07     
24001 El Toro Road 
City Staff observed an employee power washing the rear parking lot into the storm drain.  
The owner was issued a Notice of Non Compliance and advised of proper cleanup 
activities as well as BMPs.  The wash water was cleaned up. 
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03-15-07     
Glen Canyon & Bridlewood Dr. 
City Staff was contacted by the Sheriffs department regarding a cement truck that spilled 
wt material on Glen Canyuon Drive.  Upon arrival, the spilled material had been cleaned 
up.  City Staff advised the contractor of BMPs and issued a Notice of Non Compliance.  
 
04-18-07     
24641 Davenport  
City Staff noticed a white milky substance coming from the backyard drain into the 
gutter. The discharge was prohibited and the contractor was told to cleanup the material.  
A Notice of Non Compliance with brochures were issued.   
 
06-06-07     
25122 Grissom Road  
City Staff noticed concrete wastewater being discharged into the gutter.  The discharge 
was immediately prohibited, and the contractor was advised to contain the wash water 
and have it properly discharged.  A Notice of Non Compliance was issued along with 
educational material.  Upon performing the follow up inspection, the area had been 
cleaned up. 
 
 
Site Inspections, Existing Development and Construction Sites where BMP’s 
or BMP modifications were recommended 
 
 
07/18/2006 
25032 Farrier Cir 
Construction material, trash and debris were being stored on the sidewalk.  The Water 
Quality Inspector wrote a correction notice, and the contractor was given a Construction 
Run-off Guidance Manual.  Follow up inspections completed.  
 
07/26/2006 
25200 La Paz Rd Ste 200 
While performing a routine inspection for a tenant improvement project, the City 
Inspector observed trash and debris being stored in the parking lot. No BMP’s were being 
implemented.  The Contractor was given a Construction Runoff Guidance Manual and 
was instructed to implement all necessary BMP’s.  Follow up inspections completed. 
 
09/04/2006 
26701 Quail Creek Ln 
The Water Quality Inspector received a complaint about garages being steamed cleaned 
into the storm drain.  Upon arrival, the Inspector stopped the work. A correction notice 
was issued to the Contractor.  Water Quality brochures were given, and follow up 
inspections completed. 
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09/26/2006 
25862 Pecos Rd 
The City Inspector observed the Contractor trenching adjacent to the curb.  Dirt from 
trench was being stored around the gutter and the street.  The Contractor was issued a 
Construction Runoff Guidance Manual and was instructed to implement BMP’s and not 
allow any of the trench material to flow in the gutter.  Follow up inspections were 
completed.   
 
09/27/2006 
26226 Carmel St 
The Water Quality Inspector observed discolored water in the gutter.  It was found that a 
granite counter top was being fabricated in driveway.  The Inspector had the contractor 
contain the waste from the saw, and clean up the gutter.  The Contractor was issued water 
quality brochures, and the homeowner was informed of the violation. 
 
10/09/06 
23251 Vista Grande Dr 
Inspector was scheduled for routine inspection of auto repair shop. Found that waste 
products were not being stored properly.  No BMP’s were in place.  The Property owner 
was informed of the violation.  Provided educational pamphlets, and follow up 
inspections were completed. 
 
10/19/06 
24291 Avenida De la Carlota  
Inspector observed contractor grading parking lot for new ADA parking requirements.  
The Contractor was advised to implement BMP’s. Went over plans with contractor and 
wrote correction notice. Photos were taken and follow up inspections were completed. 
 
10-28-06     
23501 Avenida de la Carlota 
A mobile detailer was washing cars in the parking lot.  City Staff prohibited discharge 
and sent a letter to business address advising owner to implement best management 
practices.  
 
11/01/06 
27641 Gold Dust Ln 
Inspector observed contractor storing construction materials at front yard with no 
protection (pile of dirt). No BMP’s were in place.  A correction notice along with a 
Construction Runoff Guidance manual was issued to the Contractor.  Follow up 
inspections were completed. 
 
11-07-06     
24401 Ridge Route Drive 
City Staff observed water/sewage percolating from a grease interceptor in front of 
restaurant.  El Toro Water District unplugged the private sewer line and cleaned the 
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parking lot.  The Property Manager was issued a Notice of Non compliance, and advised 
to perform proper maintenance to the line to prevent future spillage. 
 
 
11/28/06 
23052 Lake Forest Dr 
Inspector performed follow up inspections upon receiving the monthly retail food facility 
report.  The site was visited for trash bin enclosure violations.  The inspector had a 
discussion with the store manager, provided educational material, and completed a follow 
up inspection. 
 
 
12/05/06 
25862 Pecos Rd 
Inspector observed contractor storing construction debris along sidewalk and curb.  A 
correction notice was issued to the Contractor.  Educational material was also issued to 
the contractor, and follow up inspections were completed. 
 
12/07/06 
25042 Sutter Dr  
The City Inspector received a complaint regarding concrete being discharged into the 
gutter.  A violation notice was issued to the contractor, and the proper clean 
up/containment method was explained.  A Construction Guidance Manual was issued to 
the Contractor, and the Inspector remained on job site until clean up was completed.    

 
01/05/07 
27202 Lost Colt dr. 
The City Water Quality Inspector observed contractor storing construction materials and 
loose dirt along the sidewalk area. A correction notice was issued. The Homeowner was 
also informed of the violation, and photos were taken. A Construction Runoff Guidance 
Manual was issued to the Contractor. Follow up inspections were completed. 
 
01/05/07 
27662 Deputy Cir. 
The City Water Quality Inspector observed silt and dirt along the gutter. Dirt was from a 
vacant lot which was being used as a parking lot for an adjacent house construction. No 
BMP’s were in place. The Inspector informed contractor of clean up procedures and 
BMP’s that needed to be implemented.  The homeowner was informed of the violation 
and the contractor was given educational pamphlets.  Follow up inspections were 
completed. 
 
01/10/07 
Gallup Circle. 
The City Water Quality Inspector observed a concrete mixer being used at the street side 
of the curb.  The Contractor was issued a Construction Runoff Guidance Manual, and 

0032688



was informed of the BMP’s that needed to be implemented.  Follow up inspections were 
completed. 
 
01/15/07 
27641 Gold Dust Ln 
The City Water Quality inspector observed dirt from trenching was encroaching into the 
street. The Contractor was informed of clean-up procedures and was issued a 
Construction Runoff Guidance Manual. Photos were taken. Follow up inspections were 
completed. 
 
02/14/07 
24001 El Toro Road 
The City Public Works Supervisor observed a Circuit City employee power washing the 
unloading dock without containing the wash water. The employee was directed to contain 
the wash water and dispose off properly.  A notice of non-compliance was issued along 
with water quality brochures. 
 
02/15/07 
25992 Glen Canyon Dr. 
The City Water Quality Inspector observed the contractor storing trash and debris along 
the sidewalk. A correction notice was issued and photos were taken.  The Contractor was 
issued a Construction Runoff Guidance Manual.  Clean-up was observed by the Inspector 
and follow up inspections were completed. 
 
02/08/07 
24901 Alicia Pkwy. 
The City Water Quality Inspector received the retail food facility report. The sites were 
visited for trash bin enclosure violations. A correction notice was issued to the Business 
owner along with educational pamphlets. Follow up inspections were completed. 
 
02/08/07 
24761 Alicia Pkwy.  
The Water Quality Inspector made a follow-up inspection subsequent to the food facility 
report. Upon visiting the site, it was noticed that trash was not being disposed properly, 
and the trash enclosures were not covered. Correction notices along with educational 
pamphlets were issued to the business owner. Follow up inspections were completed.   
 
 
02/21/07 
23221 Peralta Dr. 
Inspector was scheduled for a Certificate of Use & Occupancy inspection.  The Business 
owner was directed to implement BMP’s per the conditions of approval for material 
storage. A correction notice along with Water Quality educational pamphlets were issued 
to the Business Owner.  Follow up inspections were completed. 
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03/15/07 
Glen Canyon Dr. & Bridlewood 
The City Public Works Supervisor was contacted by the Sheriff’s department regarding a 
cement truck that spilled wet material on Glen Canyon dr.  Upon arrival the material had 
been cleaned up.  It was confirmed that the clean up was done properly and the material 
was disposed into the truck.  
 
03/15/07 
25042 Mustang Dr. 
The City Water Quality Inspector was scheduled for inspection at subject site. It was 
noticed that the Erosion control plan was not being fully implemented. The Contractor 
was issued a correction notice. Follow up inspections were completed.  
 
03/29/07 
23621 Ridge Route Dr 
The City Water Quality Inspector was scheduled for Certificate of Use & Occupancy 
inspection.  It was observed that waste from laundry use was not being discharged 
properly. The business owner was issued a correction notice along with water quality 
educational pamphlets. Follow up inspections were completed. 

 
04/02/07  
24032 El Toro Rd. 
The City’s Water Quality Inspector received the retail food facility report. The site was 
visited for a trash bin enclosure violation. It was discovered that fats and oils were being 
discharged illegally. A correction notice was given to the Business Owner, along with 
educational pamphlets. Follow up inspections were completed. 
 
04/02/07  
23621 Ridge Route Dr. A 
The City’s Water Quality Inspector was scheduled for tenant improvement inspections. It 
was observed that waste from printing machines was being stored outside building. The 
Business owner was issued a correction notice, and was explained the proper containment 
procedures.  Educational pamphlets were issued and follow up inspections were 
completed. 
 
04/10/07  
24802 Buckboard Ln. 
The City’s Water Quality Inspector observed the contractor storing construction materials 
and loose dirt on the street and along the gutter.  A correction notice was issued along 
with a Construction Runoff Guidance Manual. Follow up inspections were completed. 
 
06/06/07 
24351 Avenida De La Carlota Ste. N617 
The City’s Water Quality Inspector received the retail food facility report.  Upon visiting 
the site, it was discovered that trash was overflowing onto the ground. Photos were taken, 
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and the Business Owner was given educational pamphlets. Follow up inspections were 
completed. 
 
06/07/07 
25201 Paseo De Alicia 
The City’s Water Quality Inspector received the retail food facility report was scheduled 
for inspection of façade demo. It was observed that the contractor was washing debris 
into the v-ditch.  A correction notice along with a Construction Runoff Guidance 
Manual.was issued to the Contractor.  Follow up inspections were completed.    
 
06/19/07  
23719 Moulton parkway 
The City’s Water Quality Inspector was scheduled for inspection at the site.  It was 
observed that the Erosion control plan was not being fully implemented.  The plan was 
reviewed with the contractor and advised the contractor of the necessary corrections. 
Follow up inspections were completed. 
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section A-9.1) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2  Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the Organizational Chart.   
 
C-9.2.2    Inventory  
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 
 

Number of 
Industrial Facilities 
- Without General 
Industrial Permits 

Number of 
Industrial Facilities 
With General 
Industrial Permits 

1 0 1 
 
Watershed Summary  
Number of Industrial 
Facilities 

Number of 
Industrial 

Facilities in 
Watershed F 

Number of 
Industrial 

Facilities in 
Watershed J  

Number of 
Industrial 

Facilities in 
Watershed L 

1* 0 1 0 
 
*The City of Laguna Hills has no industrial facilities within its jurisdiction other than a Moulton-
Niguel Water District corporation yard located off Moulton Parkway near Alicia Parkway.  The 
Water District facility is covered under the General Industrial Permit.  
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The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The inventory includes relevant information on 
ownership, SIC and/or NAICS codes, General Industrial Permit WDID# (if any), size, location, 
etc.  During this reporting period, no updates are needed. 
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of Facilities 
Mandatory high priority facilities  
- Facilities subject to General 
Industrial Permit 

1* 

- Section 313 Title III Sara 0 
- Facilities with a high potential for or 
history of non-stormwater discharges 

0 

- Facilities tributary to and within 500 
feet of ASBS 

0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 

- Facilities within, directly adjacent to 
or discharging directly to an ESA 

0 

- Number of mandatory high priority 
facilities 

1* 

- Number of "other" high priority 
facilities 

0 

- Number of medium priority facilities 0 
- Number of low priority facilities 0 
Total Number Of Facilities 1* 
 
*The City of Laguna Hills has no industrial facilities within its jurisdiction other than a Moulton-
Niguel Water District corporation yard located off Moulton Parkway near Alicia Parkway.  The 
Water District facility is covered under the General Industrial Permit.  
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Watershed Summary – Industrial Facility Prioritizations  
 

Industrial Facility Prioritizations Total Number of 
Facilities by 
Watershed F/L 

Total Number of 
Facilities by 
Watershed J 

Total Number of 
Facilities 

Number of high priority facilities 0 1* 0 
Number of medium priority facilities 0 0 0 

Number of low priority facilities 0 0 0 

Total Number of facilities 0 1* 0 

 
The industrial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.2.2).   
 
C-9.2.4    Monitoring    
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 
For San Diego Regional Board jurisdiction areas, the City of Laguna Hills has no industrial 
facilities under its jurisdiction.  Therefore, no industrial monitoring is required.   
 

Total Number of Industrial 
Facilities  

Number of Facilities that Conducted Water 
Quality Monitoring During the Reporting 
Period 

0 0 
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 
No Changes were made to the BMP Fact Sheets.  The Fact Sheets are loaded to the City website 
under the Water Quality section.   
 
C-9.2.6    Inspections 
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The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   

0032695



SECTION C-9, Existing Development   

   

 
 
The City of Laguna Hills has no industrial facilities under its control; therefore, no inspections 
are warranted. 
 
If new industrial sites are established within the Santa Ana Regional Board’s jurisdiction, the 
City will inspect all of the high priority sites once per year, all medium sites once every two 
years and all low priority sites once per permit cycle.  In addition, if there is evidence of non-
compliance with its municipal code as it pertains to stormwater and urban runoff (see LIP A-
4.0), the City re-inspects the facility once a month at a minimum in order to ensure that they are 
brought back into compliance.  After they are in compliance the facility is inspected once every 
four months for the next calendar year. 
 
If new industrial sites are established within the San Diego Regional Board’s jurisdiction, the 
City of Laguna Hills will inspect the high priority industrial sites annually and the medium and 
low priority sites as needed to determine compliance with its municipal code as it pertains to 
stormwater and urban runoff (see LIP A-4.0). 
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the  
Reporting Period Total Number of Facilities 
High Med Low 

0    
 
The City of Laguna Hills has no industrial facilities under its control; therefore, no inspections 
are warranted.  
 
Watershed Number of 

Facilities Out of 
Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

Total 0 0 
 
The City of Laguna Hills has no industrial facilities under its control.  
 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.   
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Watershed Summary 

Watershed 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities 
with  
BMPs Partially 
Implemented 

# Facilities With  
No BMPs  

Total 0 0 0 
 
 C-9.2.8    Enforcement   
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
No enforcement actions were taken against industrial facilities in the City because none exist. 
 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
No reports were made to the Boards for industrial facilities as none exist. 
 
 
C-9.2.10    Training 
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
 
 
 
 
 
 

Orange County Stormwater Program C-9-6 November 15, 2007 
DAMP Appendix C-9

 

0032697



SECTION C-9, Existing Development   

   

 
 
C-9.3  Commercial Program (LIP Section A-9.2) 
 
C-9.3.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the Organizational Chart.   
 
C-9.3.2    Inventory  
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
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Commercial 
Site/Source 

Total Number 
of Sites by 

Watershed F 

Total Number 
of Sites by 

Watershed J 

Total Number 
of Sites by 

Watershed L 

Total Number 
of Sites 

Automobile 
mechanical repair, 
maintenance, fueling, 
or cleaning 

37 10 5 52 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 

Boat mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 

Equipment repair, 
maintenance, fueling, 
or cleaning 

8 2 0 10 

Mobile 
automobile/other 
vehicle washing 

0 0 0 0 

Automobile (or other 
vehicle) parking lots 
and storage facilities 

0 1 0 1 
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Retail or wholesale 
fueling 

3 3 1 7 

Pest control services 1 0 0 1 
Eating or drinking 
establishments1 

39 97 20 156 

Mobile carpet, drape or 
furniture cleaning 

1 0 0 1 

Cement mixing or 
cutting 

1 0 0 1 

Mobile high pressure 
or steam cleaning 

0 0 0 0 

Masonry 0 0 0 0 
Painting and coating 4 2 0 6 
Botanical or zoological 
gardens and exhibits 

0 0 0 0 

Landscaping (and 
hardscape installations) 

0 0 0 0 

Nurseries and 
greenhouses 

3 1 0 4 

Golf courses, parks and 
other recreational 
areas/facilities 

0 0 0 0 

Cemeteries 0 0 0 0 
Pool and fountain 
cleaning 

0 2 1 3 

Marinas 0 0 0 0 
Port-a-Potty servicing 0 0 0 0 
Other sites determined 
to be significant 
contributors 

1 0 0 1 

Sites tributary to 
303(d) water body for 
pollutant generated on 
site 

98 119* 27* 244 

Sites within/directly 
adjacent or discharging 
directly to ESA 

0 0 0 0 

Site tributary to and 
within 500 feet of 
ASBS 

0 0 0 0 

Total for all categories  98 119 27 244 

                                                 
1 Information provided by the Orange County Health Care Agency (OCHCA) and Laguna Hills Inspection Staff.  
This number includes food facilities, drugstores, grocery stores etc. 
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*The City of Laguna Hills has determined that all high priority sites are tributary to 303(d) listed 
waterbodies after correspondence with the San Diego Regional Water Quality Control Board.  
These sites are NOT in addition to sites listed in other categories.  See additional explanation 
under the Jurisdictional Summary under C-9.3.5. 
  
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The inventory includes relevant information 
on ownership, size, location, etc.  The updated inventory of businesses is included at the end of 
this section. 
 
C-9.3.3    Prioritizations 
 
The City prioritized the commercial sites as high, medium or low based on their respective threat 
to water quality. Summaries of the commercial prioritizations are provided below: 
 
Jurisdictional and Watershed Summary 

Commercial Facility 
Prioritizations 

Total Number 
of Sites by 

Watershed F 

Total Number 
of Sites by 

Watershed J 

Total Number 
of Sites by 

Watershed L 

Total Number 
of Sites 

Number of high priority 
facilities 

98 119 27 244 

Number of medium 
priority facilities  

0 0 0 0 

Number of low priority 
facilities  

0 0 0 0 

Total Number of 
facilities 

98 119 27 244 

 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets  
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC24, and are included as an attachment to the City’s LIP.  
IC24, a fact sheet for wastewater disposal generated by Mobile Businesses and Outdoor 
Activities was developed by the Co-permittees and the County of Orange last fiscal year.  All of 
the BMP fact sheets are uploaded onto the City’s website.   
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C-9.3.5    Inspections 
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
 
All high priority commercial sites/sources are inspected once during the permit cycle per 
SDRWQCB and once per year per SARWQCB.  Medium and low priority sites are inspected on 
an as needed basis.  The number of inspections completed during the current reporting year is 
presented below.   
 
NOTE:  As the City does not issue business licenses, the “total number of inspections 
since permit adoption” column does not accurately represent the number of facilities that have 
been inspected, as a facility might be running one year, and gone the next year. City Staff did not 
find it appropriate to list inspections of facilities that are not in business anymore but have been 
inspected.   Hence the “% Completed at Time of this report for Current Permit Cycle” shows 
100%+. City Staff inspects all new facilities that are issued Certificate of Use and Occupancy’s, 
and the existing facilities as well.  
 
Jurisdictional Summary 
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Number of Sites /Sources 
Inspected 

Commercial 
Site/Source 

High Med Low 

Total 
Number 
Since 
Permit 
Adoption

% Completed at Time 
of this Report for 
Current Permit Cycle 

Automobile 
mechanical / body 
repair, maintenance, 
fueling, painting or 
cleaning 

52 0 0 52 100% + 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 100% + 

Boat mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 100% + 

Equipment repair, 
maintenance, fueling, 
or cleaning 

10 0 0 10 100% + 

Mobile automobile or 
other vehicle washing 

0 0 0 0 100% + 

Automobile (or other 
vehicle) parking lots 
and storage facilities 

0 0 0 0 100% + 

Retail or wholesale 2 0 0 2 100% + 
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fueling 
Pest control services 7 0 0 7 100% + 
Eating or drinking 
establishments1 

1 0 0 1 100% + 

Mobile carpet, drape 
or furniture cleaning 

156 0 0 156* 100% + 

Cement mixing or 
cutting 

1 0 0 1 100% + 

Mobile high pressure 
or steam cleaning 

1 0 0 1 100% + 

Masonry 0 0 0 0 100% + 
Painting and coating 0 0 0 0 100% + 
Botanical or 
zoological gardens and 
exhibits 

6 0 0 6 100% + 

Landscaping (and 
hardscape 
installations) 

0 0 0 0 100% + 

Nurseries and 
greenhouses 

0 0 0 0 100% + 

Golf courses, parks 
and other recreational 
areas/facilities 

4 0 0 4 100% + 

Cemeteries 0 0 0 0 100% + 
Pool and fountain 
cleaning 

0 0 0 0 100% + 

Marinas 3 0 0 3 100% + 
Port-a-Potty servicing 0 0 0 0 100% + 
Other sites determined 
to be significant 
contributors 

0 0 0 0 100% + 

Sites tributary to 
303(d) water body for 
pollutant generated on 
site 

244** 0 0 244*/** 100% + 

Sites within/directly 
adjacent or 
discharging directly to 
ESA 

0 0 0 0 100% + 

Site tributary to and 
within 500 feet of 
ASBS 

0 0 0 0 100% + 

others 0 0 0 0 100% + 
Total for all 
Categories 

244 
 

0 
 

0 
 

244 
 

100% + 
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1 Information provided by the Orange County Health Care Agency (OCHCA) and Laguna Hills Inspection Staff.  
This number includes food facilities, drugstores, grocery stores etc. 
 
*The number of inspections of restaurants exceeded the number of locations, as all restaurants 
were inspected by the Orange County Health Care Agency, and the ones with observations were 
followed up by the City’s Water Quality Inspector.  However, for simplicity, the percentage is 
shown as 100%.  
 
**The San Diego Regional Water Quality Control Board has defined the term “tributary to” to 
mean “all areas which connect (via a MS4 system) or that drains directly to a 303(d) water 
body.”  This definition was given by Regional Board Staff to City Staff during the review of the  
City’s LIP on May 22, 2003.  The City of Laguna Hills is a fully developed city; and as a result, 
has a fully developed municipal separate storm sewer system (MS4).  All flows in the City of 
Laguna Hills., which enter catch basins, will flow to a 303(d) water body.  Therefore, as we now 
understand it, all high priority sites are also 303(d) listed sites.  Therefore, this total is not in 
addition to the other inspections, but rather is the total of the other numbers listed in the table. 
 
The number of Commercial facilities inspected until the completed time of this report are all at 
least 100%. Most percentages exceed 100% but are shown as 100% for simplicity. 
All high priority facilities were inspected at least once per year/or per Permit cycle by the City 
Authorized Inspectors based on permit requirements in both regions. 
All restaurants are inspected by the Health Care Agency at least once per year, along with other 
inspections by the City's Authorized Inspector. 
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors present and 
the results of the inspection.  
 
High priority commercial sites in the San Diego Region are inspected on an as needed basis, and 
in the Santa Ana Region are inspected at least once per permit term.  
 
Jurisdictional Summary 

Orange County Stormwater Program C-9-12 November 15, 2007 
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Commercial Site/Source Number of 
Sites/Sources 
Inspected 

Total Number Since Third 
Permit Adoption 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 

52 52 

Airplane mechanical repair, maintenance, 
fueling, or cleaning 

  

Boat mechanical repair, maintenance, 
fueling, or cleaning 

  

Equipment repair, maintenance, fueling, or 
cleaning 

10 10 

Automobile and other vehicle body repair 
or painting 

  

0032703



SECTION C-9, Existing Development   

   

Mobile automobile or other vehicle 
washing 

  

Automobile (or other vehicle) parking lots 
and storage facilities 

2 2 

Retail or wholesale fueling 7 7 
Pest control services 1 1 
Eating or drinking establishments  156 156 
Mobile carpet, drape or furniture cleaning 1 1 
Cement mixing or cutting 1 1 
Masonry   
Painting and coating 6 6 
Botanical or zoological gardens and 
exhibits 

  

Landscaping   
Nurseries and greenhouses 4 4 
Golf courses, parks and other recreational 
areas/facilities 

  

Cemeteries   
Pool and fountain cleaning 3 3 
Marinas   
Port-a-Potty servicing    
Others 1 1 
Total for all categories for current 
reporting year 

244 
 

244 
 

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
77* 77 

 
*The facilities out of compliance include restaurant inspections, notices of non compliance and 
code enforcement inspections. 
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
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Watershed Summary 

Watersheds 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

Total 167 77  
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors present and 
the results of the inspection.  
 
All restaurants in the City of Laguna Hills were inspected by the Orange County Health Care 
Agency. 
 
 
C-9.3.7    Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted Water Quality Ordinance Title 5-36, and the countywide 
accompanying Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.  The 
enforcement action table contains Restaurant observations+ Code Enforcement Inspection 
Violation letters+Notices of Non compliance to other Commercial facilities/businesses. 
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Jurisdiction Summary 

Administrative Remedies* Criminal 
Remedies 

Watersheds 
# 

Education
al Letters / 
Correction 

Notice* 

# Notice of 
Noncompliance 

# 
Administrative 

Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

F / J / L 68 9 0 0 0 
 
*Number contains the OCHCA restaurant inspections along with other inspection educational 
letters. 
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
 
C-9.3.9    Training and Outreach 
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
 
 
C-9.4  Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the Organizational Chart.  
 
C-9.4.2    Inventory  
 

Orange County Stormwater Program C-9-15 November 15, 2007 
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The City of Laguna Hills has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
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targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
 
A summary of the City of Laguna Hill’s current residential inventory is provided in the table 
below.   
 

**The City of Laguna Hills has determined that all residential sites are tributary to 303(d) listed 
waterbodies after correspondence with the San Diego Regional Water Quality Control Board.  
See section C-9.3.5 for a complete explanation. 
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP.  All of the 
Residential fact sheets are uploaded onto the City website as well. 
 
C-9.4.4    Enhanced Implementation 
 
As mentioned above, 4.345 square miles of residential areas were identified for enhanced 
implementation.  The steps taken by the City to minimize the impact of these residential areas to 
surrounding ESAs are outlined in the LIP.  The table below summarizes the activities that were 
accomplished during the current reporting year.  
 
Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 
 

Orange County Stormwater Program C-9-16 November 15, 2007 
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Watershed 
 

Total Residential 
Land Use Area  

(Acres) 

Total Residential 
Land Use Area  

Adjacent or 
Discharging 

Directly to an ESA 
(Sq. miles) 

Tributary to 
303(d) Listed 
Watershed** 

For all watersheds:  
F, J, & L 
(Breakdown by watershed 
is unavailable.) 

2781 acres  
(4.345 square miles)

75 acres (estimated) 
(0.12 square miles) 

2781 acres 
(4.345 square miles)

Total 
2781 acres 

(4.345 square miles)
75 acres (estimated) 
(0.12 square miles) 

2781 acres 
(4.345 square miles)
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The City of Laguna Hills has identified the following residential areas for enhanced 
implementation as areas within 200 feet of an ESA.  These areas include the following: 
 

1. Christina Court properties 
2. Georgia Sue Drive properties 
3. Clarington Park, City owned 
4. Clarington Drive properties 
5. Indian Creek Condos (HOA) 
6. Indian Hill Town homes (HOA) 
7. Aspen Creek Condos (HOA) 

 
The City identified minimum BMPs and constituents of concern for Environmentally Sensitive 
Areas in its November 15, 2003 Technical Report to the San Diego Regional Water Quality 
Control. 
 
City Staff sent HOA Pollution Prevention Survey’s to all of the HOA’s in the City.  The goal of 
the survey is to be informed on most of the daily and routine activities that the HOA performs, 
and whether or not it may be a potential violation to the City’s water quality code.  The City is 
still in the process of receiving the responses for all the HOA’s.  City Staff will use the surveys 
to address any potential violations and/or educate the HOA’s accordingly. 
 
 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The City of Laguna Hills tracks water pollution complaints under the ID/IC program and 
provides a summary of the number of complaints received and the source area associated with 
the complaint (e.g. commercial business, resident, etc.) as a part of the ID/IC PEA report.   Based 
on the ID/IC PEA report, pollution complaints/incidents were associated with residential areas 
during the current reporting year.  The following table provides a breakdown of the water 
pollution complaints/incidents received associated with residential activities 
 
 
Watershed Summary 

Watershed 
Auto 

Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 

Care 

Disposal 
of Pet 

Wastes 

Disposal 
of Green 

Waste 

Household 
Hazardous 

Waste 
F 0 4 0 0 0 0 0 
J 1 6 0 1 0 0 0 
L 0 1 0 0 0 0 0 
 
C-9.4.6    Enforcement Actions 
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Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watersheds # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Total 4 9 0 0 0 
 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and distribution 
of brochures, posters, fact sheets, posting information on the City’s webpage etc.    
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
 
 
 
C-9.5 CIA/HOA Program (LIP Section 9.4) 
 
C-9.5.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the Organizational Chart.  
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of the 
Annual Progress Report submittal.   
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At this time, no updates to the CIA/HOA inventory is warranted.  No new developments have 
been built as the City is already built out.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
C-9.5.4    Enhanced Implementation 
 
The City of Laguna Hills has identified the following residential areas for enhanced 
implementation as areas within 200 feet of an ESA.  These areas include the following:  
 

1. Christina Court properties 
2. Georgia Sue Drive properties 
3. Clarington Park, City owned 
4. Clarington Drive properties 
5. Indian Creek Condos (HOA) 
6. Indian Hill Town homes (HOA) 
7. Aspen Creek Condos (HOA) 

 
The City identified minimum BMPs and constituents of concern for Environmentally Sensitive 
Areas in its November 15, 2003 Technical Report to the San Diego Regional Water Quality 
Control. 
 
City Staff sent HOA Pollution Prevention Survey’s to all of the HOA’s in the City.  The goal of 
the survey is to be informed on most of the daily and routine activities that the HOA performs, 
and whether or not it may be a potential violation to the City’s water quality code.  The City is 
still in the process of receiving the responses for all the HOA’s.  City Staff will use the surveys 
to address any potential violations and/or educate the HOA’s accordingly. 
 
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.     
 
No enforcement actions directly against CIA/HOAs within the City’s jurisdiction took place 
within this reporting period. 
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Watershed Summary 
Administrative Remedies Criminal 

Remedies 
Watershed # Educational 

Letters 
# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Total 0 0 0 0 0 
 
C-9.5.6    Outreach and Training 
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
 
C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable.  
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No program modifications were made in FY 2006-2007. 
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Section C-9 Attachment A: 
 

 CITY OF LAGUNA HILLS  
CERTIFICATE OF USE & OCCUPANCY (C of U O) ISSUED  

BETWEEN JULY 1, 2006 & JUNE 30, 2007 –  
For Tracking the Changes in Businesses in Existing Commercial 

Complexes 
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Certificate of Use  Occupancy 2006
Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
08/19/2005 2005-0725 C2 Reprographics

23331 Peralta Dr Ste 1
Debra Tiberi Yes 11/22/2005
714/545-2743

01/03/2006

12/27/2005 2005-1096 Hello Nail Spa
25401 Alicia Pkwy Ste F

Nam Huyna No 12/28/2005
678-3678

01/03/2006

12/16/2005 2005-1081 Housecall Doctors Med Group
22921 Triton Way Ste 125

Marsha Vinn No 12/20/2005
366-1053

01/03/2006

12/19/2005 2005-1082 OC Physicians Hearing Services
24411 Health Center Dr Ste 370

John Coleman No 12/20/2005
364-4361

01/03/2006

12/19/2005 2005-1083 The Cough Center
24411 Health Center Dr Ste 370

Brian M Levine MD No 12/20/2005
388-5800

01/03/2006

05/24/2005 2005-0426 D & V Exercise Inc
27001 Moulton Pkwy Ste 106

Dorothy J. Olivas No 11/21/2005
362-0100

01/03/2006

09/13/2005 2005-0810 Suddenly Slimmer of CA
24881 Alicia Pkwy Ste B

Hara Maderich No 09/20/2005
588-9727

01/03/2006

06/01/2005 2005-0376 Magic Software Enterprises Inc
23046 ADL Carlota Ste 300

Oren Inbar Yes 09/14/2005
250-1718

01/03/2006

10/12/2005 2005-0899 Easy Life Furniture Inc
23401 ADL Carlota Ste B&C

Jimmy Hsieh Yes 01/09/2006
829-0621

01/03/2006

08/23/2005 2005-0733 Eberle Chiropractic
23276 South Pointe Dr Ste 110

Robert S Eberle Yes 12/29/2005
770-5052

01/09/2006

12/16/2005 2005-1087 Luz Alimario-Pedroza DDS PC
25381 Alicia Pkwy Ste R

Luz C. Alimario-Pedr No 12/21/2005
586-2828

01/03/2006

07/18/2005 2005-0614 Home Care-Giver Services
23121 Plaza Pointe Dr Ste 106 & 107

Mark C. Wells No 01/18/2006
855-4974

08/05/2005

11/21/2005 2005-0849 DJ Massage
24401 Ridge Route Dr Ste A108

Bai He Ding Yes 01/24/2006
626/272-2828

n/a-office

Thursday, October 04, 2007 Page 1 of 10
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
04/26/2005 2005-0229 Chloe Accessories

24155 LH Mall Ste 1750
Peter Kim Yes 01/26/2006
562/713-8255

05/31/2005

11/29/2005 2005-1027 LA Nails
26548 Moulton Pkwy Ste C

Sonny Chung No 01/26/2006
448-8149

12/07/2005

01/24/2006 2006-0069 William D Parks DDS Inc
23521 PDV Ste 112

William D Parks No 01/30/2006
586-1127

01/27/2006

02/09/2006 2006-0138 Body Jewelry and Sterling Silver
24155 LH Mall Cart C-05

Mohammad Hossain No 02/09/2006
770-2588

n/a-cart

08/30/2004 2004-0939 Senior Care Medical Associates Inc
23521 PDV Ste 108

Cary Stewart No 02/16/2006
458-5550

10/07/2004

01/09/2006 2006-0010 Balance Solutions P.T.
24012 CDL Plata Ste 300

Sapan Palkhiwala No 02/21/2006
340-6927

02/08/2006

11/14/2005 2005-0981 Mahshid Farhoumand DDS
23024 Lake Forest Dr Ste A

Mahshid Farhouman Yes 02/23/2006
278-0899

01/03/2006

11/18/2005 2005-0957 Orange County Clerk-Recorder
24031 El Toro Rd Ste 105 & 310

Doug Wilson Yes 02/24/2006
714/834-2248

n/a-office

02/16/2006 2006-0155 Laguna Hills Mall Cinemas
24155 LH Mall Ste 1340

Atul Desai No 03/03/2006
768-6564

03/06/2006

01/17/2006 2006-0108 Sedona Staffing Services
25401 Cabot Rd Ste 113

Marius Olson No 02/28/2006
770-5980

03/02/2006

02/17/2006 2006-0159 Cris Durghinescu DDS
24953 PDV Ste 3C

Cris Durghinescu No 02/22/2006
837-7112

03/02/2006

07/27/2005 2005-0651 Maki-Yaki Express
24401 Ridge Route Dr Ste 102A

Dong-Kee Rhee No 08/02/2005
837-4545

03/07/2006

02/28/2006 2006-0186 CRS Installations
23011 Moulton Pkwy Ste E-7

Ronald Langer No 03/07/2006
800/968-8013

03/09/2006

02/21/2006 2006-0164 Playbooks, Inc.
23232 Peralta Dr Ste 112

Dianna Cleveland No 03/07/2006
595-4744

03/09/2006
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
02/21/2006 2006-0165 Innovative Tracking Solutions Corp

23232 Peralta Dr Ste 112
Dianna Cleveland No 03/07/2006
595-4739

03/09/2006

02/21/2006 2006-0166 Invamax Corp
23232 Perlata Dr Ste 112

Lee Namisniak No 03/07/2006
595-4739

03/09/2006

11/29/2005 2005-0970 Edible Arrangements
26548 Moulton Pkwy Ste J

Katherine Herbert Yes 03/13/2006 12/07/2005

12/13/2005 2005-0978 After Hours Formalwear
24155 LH Mall Ste 1650

Archie Dishman Yes 03/14/2006
770/448-8381

01/05/2006

08/16/2005 2005-0670 Villa Roma Market & Deli
25254 La Paz Rd Ste B

Victor Moya Yes 03/15/2006
949/683-4743

08/22/2005

08/30/2005 2005-0760 California Silk Plant Company Inc
24321 ADL Carlota Ste 5 &6

Mattie & Joseph Seiw No 03/23/2006
949/476-6136

10/04/2005

03/03/2006 2006-0199 Countrywide Home Loans Inc
23010 Lake Forest Dr Ste C

Macrina De Guzman No 03/06/2006
949/716-4000

03/23/2006

03/10/2006 2006-0215 Discount Sports Nutrition
24351 ADL Carlota Ste 11

Mitch Bradley No 03/17/2006
949/495-3109

03/23/2006

03/10/2006 2006-0214 Oriental Tradition Décor
25292 McItyre St Ste C2

Dou Lan Chau No 03/21/2006
949/308-7721

03/23/2006

03/14/2006 2006-0224 Senior Clincal Trials, Inc.
23521 Paseo de Valencia Ste 311

David R. Diaz No 03/21/2006
949/588-0909

03/23/2006

01/18/2006 2006-0037 Triton Relax Center
22941 Triton Way Ste 142

ShuangYan Tong Yes 03/27/2006
714/588-8199

01/26/2006

03/08/2006 2006-0208 Krystal Capital Mortgage Group
23151 Verdugo Dr Ste 201

Larry L. Smith No 03/29/2006
273-6225

n/a-office

03/28/2006 2006-0269 Law offices of Mark A. Kompa
23113 Plaza Pointe Sre Ste 110

Mark A. Kompa No 03/29/2006
600-7800

n/a-office

06/06/2005 2005-0372 Hot Off The Grill
25252 La Paz Rd

George Stavros Yes 12/28/2005
714/580-6243

04/06/2006
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
03/05/2006 2006-0301 Shoreline Lending

23041 ADL Carlota Ste 200
Lori Schoenlaub No 04/06/2006
949/273-6780

n/a-office

09/22/2005 2005-0848 Gregory Beam & Associates Inc.
23113 Plaza Pointe Dr Ste 100

Gregory B. Beam No 10/04/2005
598-5800

04/10/2006

03/31/2006 2006-0283 Rolland
24155 LH Mall Ste 2360

Chan Shin No 04/03/2006
206-9818

04/10/2006

03/22/2006 2006-0249 Lucy Wang Acupuncture Herbal Healing Cen
23151 Verdugo Dr Ste 200

Ruiha Wang No 04/10/2006
322-2838

04/10/2006

10/05/2005 2005-0895 X.O. Home Design Center
24731 Alicia Pkwy Ste A

Hossein Sabzevarian No 04/13/2006
707-8080

04/10/2006

05/16/2005 2005-0399 Life Uniform
24155 LH Mall Ste 1638

Jerry Hopkins No 04/18/2006
577-7974

08/05/2005

04/06/2006 2006-0306 Acris Solutions, LLC
23046 ADL Carlota Ste 653

Richard A Johnston No 04/18/2006
866/284-3261

04/10/2006

04/14/2006 2006-0324 Mabry Miller & Hunt Staffing
23232 Peralta Drive, Suite 106

Dana Hunt No 04/18/2006
855-6979

n/a-office

04/05/2006 2006-0300 A+ Body and Foot Care
25272 McIntyre Ste J

QuiYuz Jiao No 04/20/2006
626/318-9320

04/10/2006

12/19/2005 2005-1086 Kevin Jewelers
24155 LH Mall Ste 1170

Kevin Bral No 04/26/2006
213/622-8900

01/03/2006

05/02/2006 2006-0379 Auto World
22982 La Cadena Dr Ste 2

Mostafa Ahmed Alha No 05/03/2006
273-0239

05/08/2006

02/13/2006 2006-0112 OpenSided MRI of O.C.
23521 PDV Ste 114, 113, B-10

Jorge De La Torre Yes 05/12/2006
587-0093

03/09/2006

05/11/2006 2006-0400 South Coast Mortgage Group
25251 Paseo de Alicia Ste 200

Patrick A. Bagdasaria No 05/15/2006
699-3448

n/a-office

03/07/2006 2006-0200 The Flame Broiler TRBK
22972 Moulton Pkwy Ste 103

Ralph Bautista-Brock Yes 05/18/2006
916-216-2733

03/23/2006
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
05/01/2006 2006-0374 First Title Realty Inc

25260 La Paz Rd Ste F
David Parker No 05/24/2006
588-7000

05/15/2006

02/03/2006 2006-0131 Sola-lite of Orange County
23012 Del Lago Dr Ste B

Tina Cormany No 06/02/2006
714/835-8391

03/09/2006

04/17/2006 2006-0419 US Storage Centers - Laguna Hills
23370 Moulton Pkwy

Barry Hoeven No 06/02/2006
472-8989

05/31/2006

05/31/2006 2005-0458 Melissa's Nails Spa
26548 Moulton Pkwy Ste C

Huy Nguyen No 06/02/2006
448-8149

06/02/2006

10/17/2005 2005-0918 Mobile Tron, LLC
24155 LH Mall, Kiosk K-150

Suresh Sachdeva No 06/07/2006
753-1100

n/a-kisok

06/12/2006 2006-0482 Edward Kensic Registration Service
23547 Moulton Pkwy Ste 203

Edward Kensic No 06/21/2006
768-2993

n/a-office

06/20/2006 2006-0516 George K. Shahinian, M.D., Inc.
23521 PDV Ste 108 (Sublease)

George Shahinian, M No 06/22/2006
916-0022

06/21/2006

06/21/2006 2006-0518 Appraisal123.com, Inc.
23046 ADL Carlota Ste 299

Raymond Watts No 06/22/2006
877/562-4232

n/a-office

08/29/2005 2005-0757 Sonus USA, Inc.
23595 Moulton Pkwy Ste C

Marie Hepola No 10/12/2005
587-9935

06/29/2006

06/08/2006 2006-0472 PinnacleOne, Inc.
23422 Mill Creek Dr Ste 125

Gary Cooley No 06/29/2006
854-5237

06/20/2006

06/19/2006 2006-0534 Autism Interventions and Resources
23121 Verdugo Dr Ste 204

Anahita Renner No 06/30/2006
457-9203

n/a-office

01/15/2006 2006-0322 Mike Carlier Machining
23342 South Pointe Dr Ste J

Mike Carlier No 04/28/2006
916-7260

07/03/2006

07/05/2006 2006-0157 Cycle Gear, Inc.
23052 Lake Forest Dr Ste A2

Stuart Shicoff Yes 07/05/2006
707/747-5053

06/20/2006

04/06/2006 2006-0210 Laser it! Cosmetics
24881 Alicia Pkwy Ste G

P. Attaii, MD Yes 07/06/2006
707-5273

04/10/2006
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06/13/2006 2006-0490 A&R Pharmacy, Inc. dba Moulton Plaza Phar

23665 Moulton Pkwy Ste A
Chandrakant Hasolka No 06/22/2006
768-3784

07/10/2006

06/27/2006 2006-0532 Richmont Corporation
23330 Mill Creek Dr Ste 100

Richard Bracamonte No 06/28/2006
859-6199

07/11/2006

01/08/2006 2006-0040 Mission printing Co., Inc.
23561 Ridge Route Dr Ste O

William P Exner, Jr. No 07/11/2006
600-7565

01/26/2006

09/15/2005 2005-0826 Pacific Cardiovascular Associates
24012 Calle de la Plata Ste 150

Yes 06/16/2006
837-1578

07/13/2006

01/01/2006 2006-0017 Legal Assistance Center
24401 Ridge Route Dr Ste A104

Roland D. Ortiz No 07/13/2006
462-3132

04/10/2006

01/23/2006 2006-0065 Dynamic Rehabilitation
23232 Peralta Dr Ste 201

Joseph R. Elumba No 07/14/2006
300-3423

01/26/2006

07/12/2006 2006-0573 Memory Center of Orange County
23521 Paseo de Valencia Ste 311

Kent Peppard, Ph.D. No 07/17/2006
714/734-3448

07/18/2006

05/26/2006 2006-0445 Laguna Used Car Sale
25260 La Paz Rd Ste 3D

Alireza Nikoomanesa No 06/07/2006
310/666-4384

06/20/2006

04/09/2004 2005-0547 O.C. Cheer Gym/C.A. Quake All-Starts
23231 Vista Grande

Rhonda Durham Yes 10/24/2005
859-6224

07/25/2006

06/30/2006 2006-0551 Aliso Health and Pilates Center
27001 Moulton Pkwy Ste A102

Katherine Platt No 08/08/2006
714/225-1634

07/12/2006

11/09/2005 2005-0979 Labor Ready
25461 Alicia Pkwy Ste B

Tim Murray No 08/09/2006
609-0291

04/10/2006

03/14/2006 2006-0081 Amir S. Mohseni, DDS, Inc.
25431 Cabot Rd Ste 205

Amir S. Mohseni Yes 08/10/2006
597-0020

03/23/2006

06/23/2006 2006-0530 Shine Home Care & Nursery Registry
23152 Verdugo Dr Ste 110

Hideharu Kobayashi No 08/11/2006
707-1178

07/12/2006

11/29/2005 2005-1031 Villa Roma Restorante
25254 La Paz Rd Ste A

Victor Moya No 12/05/2005
454-8585

08/15/2006
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04/10/2006 2006-0312 Hello Nail & Spa

25401 Alicia Pkwy Ste F
Chau Chang No 04/11/2006
583-1887

08/15/2006

03/31/2006 2006-0038 Victoria's Secret #585
24155 LH Mall Ste 1220

David Heck Yes 08/10/2006
770-2811

08/15/2006

06/13/2006 2006-0488 Final EEE! Wide Shoes
23010 Lake Forest Dr Ste D

Robert Cote No 08/11/2006
716-2405

08/15/2006

08/07/2006 2006-0277 Vito's Pasticceria Italiana
25401 Alicia Pkwy Ste D

Jeff Slamal No 08/24/2006
718-3320

04/03/2006

08/06/2006 2006-0648 Alicia Valencia Eyecare Cetner
25401 Alicia Pkwy Ste E

Randall R. Alessi OD No 08/29/2006
951-8001

08/31/2006

07/08/2005 2005-0577 Ribs on the Run
24881 Alicia Pkwy Ste C

Gurdeep Kaur Bedi No 08/30/2006
380-7427

08/31/2006

08/24/2006 2006-0733 Small, Henstridge, Cabodi & Pyles LLP
25411 Cabot Rd Ste 202

Robert Henstridge & No 08/30/2006
364-3700

08/31/2006

01/10/2006 2006-0013 The Great Steak & Potato Co.
24155 LH Mall Ste 2330

Kyungim Choo No 08/31/2006
707-3124

08/31/2006

06/07/2006 2006-0470 New Edition…For Living
23461 Ridge Route Dr Ste A&B

Bach Yen Tran & Kha No 09/05/2006
909/919-3831

06/20/2006

09/06/2006 2006-0477 Newport Audiology Centers
24012 CDL Plata Sre 215

Laura A. Smallen Yes 09/06/2006
720/385-3776

09/07/2006

08/30/2006 2006-0755 Psychological Offices of Susan L. Kaplan Ph
23521 PDV Ste 311

Susan L Kaplan, PhD No 09/11/2006
559-0816

09/11/2006

03/15/2006 2006-0232 Saddleback Valley Tailoring
23547 Moulton Pkwy Ste 200

Socorro Galvan No 09/12/2006
951-8776

03/23/2006

04/28/2006 2006-0369 Far Below Retail
22692 Granite Way Ste A

Bryce Ball No 09/18/2006
581-1621

06/20/2006

08/29/2006 2006-0745 Sundance Home Furnishings Inc
23052 Lake Forest Dr Ste D1

Joel Wheeler No 08/31/2006
206-9167

09/19/2006
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09/13/2006 2006-0784 Furniture House

23172 Alcalde Dr Ste G
Renee French No 09/25/2006
375-0179

09/28/2006

09/27/2006 2006-0827 OC Computers
25292 McIntyre St Ste C1

Sean Badiian No 10/09/2006
855-2800

10/10/2006

10/05/2006 2006-0847 Package People
25381 Alicia Pkwy Ste L

Chris Tovey No 10/09/2006
855-4753

10/10/2006

09/05/2006 2006-0753 Magnuson and Waters
24031 El Toro Rd

Robert Magnuson No 10/12/2006
461-9700

09/20/2006

09/11/2006 2006-0775 Profix Jewlery & Watches
24155 LH Mall Kiosk K100

Peter D'Lucio No 10/12/2006
598-0000

09/19/2006

07/13/2006 2006-0548 Road Runner Sports, Inc.
24291 ADL Carlota Ste P-5

P. Renee Pugh, Cont No 10/20/2006
858/974-4200

09/19/2006

03/18/2003 2003-0220 U.S. Tool & Die
23282 Verdugo Dr

Billy Aranda No 12/15/2003
454-9858

10/20/2006

10/03/2006 2006-0842 Saddleback Barbershop
25381 Alicia Pkwy Ste H

Paul Maldonado No 10/23/2006
859-0463

10/23/2006

10/23/2006 2006-0891 The Hair Gallery
24261 ADL Carlota Ste Q1

Vahid Nourbakhsh No 10/30/2006
951-6690

11/01/2006

10/27/2006 2006-0902 James Gregory LasCola Insurance Services
23232 Peralta Dr Ste 113

James G. LasCola No 10/30/2006
544-4920

n/a-office

09/12/2006 2006-0780 Novelle Financial Services, Inc.
24411 Ridge Route Dr Ste 225

David G. Balk No 11/01/2006
888/203-4732

09/20/2006

10/05/2006 2006-0845 FL Enterprises
23042 Alcalde Dr Ste E

Richard Feist No 11/02/2006
305-6134

10/11/2006

10/07/2006 2006-0890 Salon Boucle' II
24741 Alicia Pkwy Ste B&C

Mehrar Kahenju No 11/03/2006
855-8199

11/06/2006

10/25/2006 2006-0918 Pacific Therapeutic Services
23232 Peralta Dr Ste 113

Christopher Pearson/ No 11/03/2006
922-2776

11/06/2006
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03/13/2006 2006-0163 Orange County Urology Medical Associates

25200 La Paz Rd Ste 200
Sue Eiler Yes 11/07/2006
215-9502

03/23/2006

03/16/2006 2006-0228 Orange County Urology Medical Associates
25200 La Paz Rd Ste 107

Sue Eiler Yes 11/07/2006
215-9502

03/23/2006

03/17/2003 2003-0214 3:16 Lure Co.
23251 Perlata Dr Ste Q

Michael Ellis No 03/18/2003 11/09/2006

03/10/2003 2003-0195 El Toro Plumbing Inc
23261 Del Lago Dr Ste 2

Joyce Ann Gunnema No 03/20/2003
837-1809

11/09/2006

04/02/2003 2003-0263 Orange County Scout Shop
25292 McIntyre St Ste D

John Fullerton No 09/30/2003
639-0320

11/09/2006

04/09/2003 2003-0284 Salmos Custom Sofas
23451 ADL Carlota Ste C

Saul Salcedo No 10/07/2003
714/968-0099

11/09/2006

01/14/2004 2004-0049 The Systems Group Inc
23272 Vista Grande Dr Ste B

John Flannery No 01/26/2004
951-2647

11/09/2006

02/05/2004 2004-0161 Reflection Imaging
25262 E La Paz Rd Ste E

George Yung No 03/31/2004
285-7698

11/09/2006

04/05/2004 2004-0405 EJB Enterprises, Inc.
23242 Vista Grande Ste B

Cheri Ford No 04/07/2004
206-0831

11/09/2006

06/28/2004 2004-0683 Todo es Inc
23011 Moulton Pkwy Ste A6&7

Mark Siegal No 06/24/2004
581-0120

11/09/2006

03/24/2004 2004-0374 GDE Control Products Inc
23192 Alcalde Dr Ste F

Gretchen Ritchie No 09/15/2004
212-2444

11/09/2006

07/24/2004 2004-0797 alloys Inc dba American Eagle Wheel
23461 Ridge Route Dr Ste F& G

Sylvia Taite No 01/11/2005
380-1914

11/09/2006

04/21/2006 2006-0336 Surf City Squeeze
24155 LH Mall Kiosk K101

Kyungim Choo No 11/09/2006
654-1862

06/20/2006

11/13/2006 2006-0624 Famous Footwear
24155 LH Mall Ste 1140

Antonio Hernandez Yes 11/15/2006
457-9376

11/13/2006
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04/17/2006 2006-0328 Kelitek Engineering

23052 Alcalde Dr Ste E
Alan Lee No 11/15/2006
341-0847

06/20/2006

10/30/2006 2006-0905 Hickory Farms #10202
24155 LH Mall Kiosk K108

James V. O'Neill Jr. No 11/21/2006
419/893-7611

11/21/2006

11/13/2006 2006-0948 Orange Coast Home Care dba Right at Hom
25401 Cabot Rd Ste 111

Teresa Marchese No 11/14/2006
215-2501

11/27/2006

09/13/2006 2006-0783 Juice City Plus
25381 Alicia Pkwy Ste Q

John Po No 10/02/2006
458-2977

11/30/2006

10/25/2006 2006-0896 Nutrition Zone
25401 Alicia Pkwy Ste A

Joseph Eckstrom No 10/27/2006
470-0770

11/30/2006

08/15/2005 2005-0701 Kappo Hana
25260 La Paz Rd Ste A

Eiji Nakakita No 10/11/2005
770-7746

11/30/2006

08/16/2006 2006-0709 E Pizza Co
27001 Moulton Pkwy Ste A105

Mohammad Amed No 09/01/2006
831-2040

11/30/2006

08/01/2006 2006-0508 New Vista School
23092 Mill Creek Dr

Chris Carver Yes 12/04/2006
455-1270

12/05/2006

10/06/2006 2006-0176 Yiwon Corporation
24155 LH Mall Ste 1500

Peter Lee Yes 11/17/2006
707-5500

12/14/2006

07/21/2004 2004-0768 La Nonna's Bakery
26548 Moulton Pkwy Ste F

Kim Rogers-Carrete No 09/08/2004
362-0648

12/18/2006
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Certificate of Use  Occupancy 2007
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07/28/2006 2006-0625 ARCOMA North America, Inc.

23151 Alcalde Dr Ste C8
Brian Gogan No 01/03/2007
949/293-8513

09/19/2006

10/12/2006 2006-0864 India Corner
25381 Alicia Pkwy Ste F

Gurdas S. Gill No 01/09/2007
949/374-4455

01/10/2007

10/25/2006 2006-0812 Swim Venture
24731 Alicia Pkwy Ste A

Todd Sousa Yes 01/15/2007
714/641-2636

01/12/2007

12/22/2006 2006-1052 ATO World Taekwon Do
25292 McIntyre St Ste F&G

Won Ki Hong No 12/26/2006
949/770-9111

01/16/2007

12/29/2006 2006-1058 L.H. Physical Therapy Inc
24953 PDV Ste 13B

Susan Pratt No 01/12/2007
949/830-6220

01/16/2007

01/02/2007 2007-0005 Art & Mirrors Center
23621 Ridge Route Dr Ste B

Jeffrey Kim No 01/15/2007
949/472-8614

01/16/2007

12/07/2005 2005-1058 Tacos Azteca
24781 Alicia Pkwy Ste B

Nabor Lopez/Calixto No 05/08/2006
714/585-2230

01/17/2007

05/26/2006 2006-0446 Wienerschnitzel
25202 Cabot Rd

Shane Tase No 11/17/2006
949/433-1251

01/17/2007

12/08/2006 2006-1017 TCM Medical Center
24953 PDV Ste 30A

June shang Lee No 12/18/2006
949/463-0986

01/17/2007

11/08/2006 2006-0938 3 Day Blinds
25461 Alicia Pkwy Ste A

Bruce Morningstar No 11/21/2006
949/768-1991

01/25/2007

11/29/2006 2006-1000 Cass & Johansing
24351 Ave de la Carlota Ste N13

John Johansing No 12/05/2006
949/837-2800

01/25/2007

01/25/2007 2007-0073 Affordbale Portables
23010 Lake Forest Dr Ste B

Alexander Blas No 01/26/2007
949/472-8381

01/25/2007

10/03/2006 2006-0705 Rocky Mountain Chocolate Factory
24155 HL Mall Ste 1645

Kevin Roche Yes 12/04/2006
951/310-3488

01/29/2007
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01/23/2006 2006-0062 Oc Cleaners

25260 La Paz Rd Ste M
Tatyos Ted Demircia No 01/23/2007
949/500-6770

04/10/2006

06/20/2006 2006-0513 All-ways Moving & Storage
23262 Verdugo Dr

Steve Harvey No 01/23/2007
949/768-0220

07/11/2006

01/29/2007 2007-0085 Jefi Enterprise (USA) Inc
23121 Verdugo Dr Ste 203

Beng Ghee Tan No 01/30/2007
949/472-1333

01/30/2007

12/16/2004 2004-1267 BioRay, Inc.
23151 Alcalde Dr Ste C3

Teri Woods No 02/05/2007
310/473-1813

01/11/2005

01/11/2007 2007-0041 Laguna Medical Care, Inc.
25431 Cabot Rd Ste 205

Rizwane Mohseni No 02/07/2007
949/420-0043

01/17/2007

02/06/2007 2007-0106 Performance Bicycle Shop
24721 Alicia Pkwy Ste A

Richard Dana No 02/13/2007
949/707-0344

02/13/2007

02/22/2007 2007-0164 Laguna Asset Management
23117 Plaza Pointe Dr Ste 100

Mistie M. Thibert No 02/26/2007
949/481-0909

02/28/2007

02/28/2007 2007-0184 Medi-Sphere Development Inc.
22982 Mill Creek Dr

John Reuter No 03/02/2007
949/461-0500

n/a-too sma

02/08/2007 2007-0124 AMS Motors
23221 Peralta Dr Ste F

Mohammad Seyedi No 03/02/2007
310/780-6562

03/07/2007

12/12/2006 2006-1023 Eurotech Showers, Inc.
23552 Commerce Center Dr Ste C

James L Simmons No 02/20/2007
949/716-4099

01/25/2007

02/23/2007 2007-0175 Lios Chen, M.D., Inc.
23521 PDV Ste 204

Lido Chen No 03/09/2007
949/458-2026

03/07/2007

01/11/2007 2007-0039 Warm Your Floor
23151 Alcalde Dr Ste B1

Scott Cook No 03/21/2007
949/855-3369

01/23/2007

12/22/2006 2006-1053 Kid's Family Parties
25292 Mcintyre St Ste R

Frank Nassi No 03/23/2007
949/338-9995

03/15/2007

02/23/2007 2007-0171 South Orange County Physical Therapy
23521 PDV Ste B15

Kinnary Patel No 03/22/2007
949/597-0007

03/26/2007
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12/14/2006 2006-1032 Sunny Laundry

23621 Ridge Route Dr Ste C
Han Seung Lee No 03/29/2007
949/830-4330

01/25/2007

02/15/2007 2007-0147 La Paz Chiropractic & Rehab
25200 La Paz Rd Ste 102

Charles Adamo No 03/30/2007
949/770-8767

03/07/2007

01/29/2007 2006-1041 Her Place
23181 Verdugo Dr Ste 104A

Patty O. Moore No 04/04/2007
714/287-5542

01/29/2007

11/17/2006 2006-0969 Onami Sushi Seafood Buffet
24155 Lh Mall Ste 1301

Fred S. Kim No 04/24/2007
949/768-0500

11/30/2006

02/15/2007 2007-0149 Irina Leon
23412 Moulton Pkwy Ste 230(sublease)

Irina Leon No 02/21/2007
949/455-0888

04/27/2004

02/07/2007 2007-0111 Power Collision Center Irvine
23532 Commerce Center Dr

Jessee Maytorenz No 04/30/2007
949/586-0400

04/30/2007

04/13/2007 2007-0328 New Smile Dental Studio
22961 Triton Way Ste F

Terrance Lee No 04/24/2007
949/462-0441

05/16/2007

04/05/2007 2007-0290 Concourse Motocar Company
23552 Commerce Center Dr Ste I

Jonathan A. Michaels No 04/12/2007
949/500-5610

05/21/2007

04/16/2007 2007-0334 Sushi Grumpy Fish
26548 Moulton Pkwy Ste H

Jong Ho An No 04/18/2007
213/675-6496

05/22/2007

05/23/2007 2007-0435 Boy Scouty of America - Laguna Hills Scout 
25292 McIntyre Rd Ste D

Richard N. Potts No 05/24/2007
949/639-0320

05/30/2007

05/30/2007 2007-0448 G&E Auto Sales, Inc.
23547 Moulton Pkwy Ste 204

Eddie Kensic/Manora No 06/01/2007
949/768-2993

06/04/2007

04/03/2007 2007-0279 Parham & Rajcic
23195 La Cadena Dr Ste 102 & 103

Marleen Perkins No 06/05/2007
949/587-0585

06/06/2007

02/01/2007 2007-0096 CHUP Corp dba Color Digit
23621 Ridge Route Dr Ste A

Hadi Kaeni No 06/07/2007
949/455-0676

03/07/2007

06/01/2007 2007-0455 Quest Capital Strategies Inc.
25231 Paseo de Alicia Ste 110

Carol Tsai No 06/07/2007
949/830-4885

06/08/2007
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11/29/2006 2006-0998 Alpha Cleaners

24881 Alicia Pkwy Ste I
Jim Jung Ho Su No 06/08/2007
949/586-1444

11/29/2006

04/05/2007 2007-0288 Saddleback Home Caregivers
24022 CDL Plata Ste 350

Peter Dowerah No 04/06/2007
949/452-2242

06/12/2007

03/27/2007 2007-0268 Five Seaasons Health Care Inc.
25401 Cabot Rd Ste 109

James Chung No 05/11/2007
949/837-9425

06/12/2007

02/12/2007 2007-0131 Citi Nails
27001 Moulton Pkwy Ste A111

Edward-Chau Minh, No 06/12/2007
949/831-0106

03/07/2007

06/12/2007 2007-0488 SOHO
24155 LH Mall Cart C04

Jonas Chang No 06/14/2007
949/768-8300

n/a-cart

04/11/2007 2007-0317 Metric Method Cycles
23221 Peralta Dr Ste D

Richard Miller No 04/17/2007
949/716-6069

06/19/2007

06/13/2007 2007-0497 Global Peace Foundation Inc
23547 Moulton Pkwy Ste 203

Manorama Gupta No 06/18/2007
949/916-4111

n/a-too sma

06/13/2007 2007-0495 South Coast PT Inc
23024 Lake Forest Dr Ste K

Setareh Salehi No 06/18/2007
949/855-3926

06/22/2007

06/21/2007 2007-0522 Questsoft
23441 South Pointe Dr Ste 270

Leonard Ryan No 06/22/2007
949/837-9506

06/25/2007

06/22/2007 2007-0529 Vidal J. Espeleta, M.D.
23521 PDV Ste 108

Vidal J. Espeleta M.D No 06/25/2007
949/916-0022

06/25/2007

04/24/2007 2007-0355 Knudson Chiropractic
26534 Moulton Pkwy Ste C

Daniel B. Knudson D No 04/25/2007
949/362-5200

06/27/2007

06/25/2007 2007-0533 Nuts & Brew
26548 Moulton Pkwy Ste K

Jaclyn Fredrickson No 06/25/2007
949/349-0049

06/27/2007

04/17/2007 2007-0338 Unicare Biomedical, Inc.
22971 Triton Way Ste B

Stan Yang No 05/09/2007
949/643-6707

06/27/2007

06/22/2007 2007-0527 Steven A. Keys, M.D.
23461 South Pointe Dr Ste 375

Steven A. Keys MD No 06/27/2007
949/581-9555

06/28/2007
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06/29/2007 2007-0555 Banyan Tree Holdings

23046 ADL Carlota Ste 600
Brian Rowe No 07/02/2007
949/643-0520

n/a

06/22/2007 2007-0531 Black Belt Academy
27001 Moulton Pkwy Ste A106

Jongseo Rhee No 07/02/2007
714/251-4392

07/05/2007

06/29/2007 2007-0557 Charles Fine Furnishings
24381 ADL Carlota

Marc Pridmore No 07/02/2007
949/587-1413

07/05/2007

12/08/2006 2006-1018 Call Yellow Directory, Inc.
23332 Mill Creek Dr Ste 250

John A. Bartlett No 12/21/2006
949/206-6965

07/09/2007

01/29/2007 2007-0086 Comfort-Pedic Mattress of Laguna
23030 Lake Forest Dr Ste 100

Mike William No 02/01/2007
949/462-9090

07/09/2007

02/05/2007 2007-0104 Firefighters for Christ Int'l
23011 Moulton Pkwy Ste C13

John A. White No 02/06/2007
949/733-3947

07/11/2007

10/19/2006 2006-0882 Anotijitos Latinos Liquor & Market
25381 Alicia Pkwy Ste N

Faramarz Mohseni Yes 07/13/2007
949/770-2007

07/16/2007

04/16/2007 2007-0332 Ideal Direct AD Group Inc.
22995 Mill Creek Dr Ste B

Brian Cierpial No 05/18/2007
949/305-4753

07/16/2007

04/27/2007 2007-0370 Information Mgmt Resources
23332 Mill creek Dr Ste 235

Janet Miller No 05/01/2007
949/215-8889

07/16/2007

05/23/2007 2007-0437 Clear Choice Hearing Aid Center
24771 Alicia Pkwy Ste G

Julian Hamid Abedi No 07/16/2007
949/650-5990

05/30/2007

03/22/2001 2007-0251 AVIE
22941 Triton Way, Ste 148

Martin D. Louie, M.D. No 05/09/2007
760-633-3880

07/18/2007

07/09/2007 2007-0581 David Bjelica
23961 CDL Magdalena Ste 351 (sublease)

David Bjelica No 07/16/2007
949/707-4744

07/18/2007

07/09/2007 2007-0580 John W. Geier, M.D.
23961 CDl Magdalena Ste 351

John W. Geier, M.D. No 07/17/2007
949/707-4744

07/18/2007

07/13/2007 2007-0600 World Savings Bank, FSB Branded as Wach
25632 Alicia Pkwy

Linda J. Burton No 07/16/2007
510/446-4031

07/18/2007

Thursday, October 04, 2007 Page 5 of 8
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
07/09/2007 2007-0582 J.Li Massage

24401 Ridge Route Dr Ste A108
Li Xu No 07/18/2007
949/206-0918

07/19/2007

07/17/2007 2007-0606 Advanced Sleep Medicine Services, Inc.
23961 Calle de la Magdalena Ste 519

Said Mostafavi, M.D. No 07/18/2007
877/775-3377

07/19/2007

07/19/2007 2007-0584 Rehabcare, Inc.
24552 PDV

Justin Border OTR/L No 07/19/2007
949/340-8212

07/23/2007

06/12/2007 2007-0486 Harrison Auto Consultants
23121 La Cadena Dr Ste D

Paul "Larry" Harrison No 06/15/2007
949/266-4112

07/26/2007

04/17/2007 2007-0337 Peach Beach
24155 LH Mall Ste 1630

Hea Kyung Kim Yes 07/30/2007
310/570-5325

07/31/2007

08/03/2007 2007-0656 Cajun Café and Grill
24155 LH Mall Ste 2320

Do Kyung Lee No 08/06/2007
949/452-1781

08/07/2007

08/03/2007 2007-0657 RJPTC, Inc.
23342 Peralta Dr Ste 11

R.J. Myer No 08/06/2007
949/838-5353

08/07/2007

06/19/2007 2007-0510 Park Place Real Estate Services
25241 Paseo de Alicia Ste130

Mark Gallagher Yes 08/13/2007
949/540-2300

08/15/2007

08/03/2007 2007-0659 Suits 4 U
24012 ADL Carlota Ste E

Esther Behram No 08/15/2007
949/830-7848

08/16/2007

08/15/2007 2007-0687 Gary J. Gough, Attorney at Law
23117 Plaza Pointe Dr Ste 110

Gary J. Gough No 08/16/2007
949/900-1670

08/18/2007

02/02/2007 2007-0101 Sannah Packaging Supplies
23052 Lake Forest Dr Ste E2

Talal Sannah No 08/20/2007
714/777-9400

03/07/2007

02/16/2007 2007-0154 Wienerschnitzel #376
25202 Cabot Rd

Frank Mastroianni No 08/20/2007
949/837-3970

03/07/2007

02/27/2006 2006-0182 Inner Image Diagnostics
24012 CDL Plata Ste 135

Stanley Johnson No 08/23/2007
949/454-9570

03/09/2006

06/20/2007 2007-0518 Project Independence
23521 PDV Ste B3

Debra Maesteller No 08/23/2007
714/549-3464

08/24/2007

Thursday, October 04, 2007 Page 6 of 8
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
08/15/2006 2006-0608 State of California Office of Administrative

23046 ADL Carlota Ste 750
Jan Soto Yes 08/27/2007
916/445-4926

09/19/2006

02/02/2007 2006-0867 Lucretia's Pet Grroming
24401 Ridge Route Dr Ste B103

Lucrecia Santana Yes 08/27/2007
949/951-2565

02/02/2007

08/20/2007 2007-0697 USA Black Belt Academy
25292 McIntyre St

Ji Sung No 08/30/2007
949/770-9111

08/31/2007

08/29/2007 2007-0716 Pathway School
23802 ADL Carlota

Susie Wenger No 08/30/2007
949/837-1203

09/05/2007

07/03/2007 2007-0473 Linder's Furniture
23301 ADL Carlota

Scott Schaldenbrand Yes 08/30/2007
714/657-7599

08/31/2007

03/05/2007 2007-0144 CA State Assembly
24031 El Toro Rd Ste 210

Sherry Hodges Yes 08/28/2007
949/457-7333

09/10/2007

07/06/2007 2007-0571 Edupoint Educational Systems, LLC
23282 Mill Creek Dr Ste 310

Damir Roguly No 08/30/2007
949/458-0900

09/10/2007

08/13/2007 2007-0681 Blumhardt Family Chiropractic PC
25401 Cabot Rd Ste 107

Dr. Shannon Blumhar No 09/07/2007
816/582-2851

09/10/2007

08/04/2004 2005-0636 Krazy Eddy's Donut
23052 Lake Forest Dr Ste B4

Eddie Chor Yes 09/07/2007
949/454-0528

09/10/2007

08/24/2007 2007-0710 Brandbase
23192 Alcalde Dr Ste K

Russ Pope No 09/11/2007
949/878-6640

09/14/2007

08/31/2007 2007-0720 Stres Therapy
22941 Triton Way Ste 142

Evelyn A. Newgent No 09/12/2007
949/768-6848

09/18/2007

04/07/2005 2005-0268 The Grape Vine
24741 Alicia Pkwy Ste E

Kirk Odom Yes 09/17/2007
949/380-9463

09/18/2007

09/17/2007 2007-0760 Hearing Solutions Inc.
23961 CDL Magdalena Ste 355

Henry D. Schmitz No 09/18/2007
949/347-9770

09/19/2007

09/14/2007 2007-0757 EVMS Search
23181 La Cadena Dr Ste 103

Ron Dzierzynsk No 09/21/2007
949/412-8161

09/26/2007
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Date of App Permit # Business Name and Address Business Contact TI's Date Approved by City  Date Approved by  OCFA
05/08/2007 2007-0383 NuVision Federal Credit Union

23020 Lake Forest Dr Ste 150
Ana Tuitele Yes 09/27/2007
714/375-8255

09/27/2007

09/27/2007 2007-0795 Mediated Learning LLC
23151 Verdugo Dr Ste 205

Karina Poirier No 10/01/2007
949/583-7282

10/02/2007

04/09/2007 2007-0305 Julia Wynne LAC
22941 Triton Way Ste 148 (Sublease)

Julia Wynne No 05/09/2007
619/251-1925

10/03/2007

Thursday, October 04, 2007 Page 8 of 8
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ORANGE COUNTY HEALTH CARE AGENCY INSPECTIONS IN 
THE CITY OF LAGUNA HILLS 
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Orange County Health Care Agency Food Facility Inspections

 July 1, 2006 to June 30, 2007

CITY # of Routine Inspections CITY # of NPDES Observations
LAGUNA HILLS 344 LAGUNA HILLS 64
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Section C-9 Attachment C: 
 

 INSPECTIONS AND ISSUED NOTICES  
BETWEEN JULY 1, 2006 and JUNE 30, 2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0032733



City of Laguna Hills Inspections and Issued Notices 
July 1st 2006 – June 30th 2007 

 
 
Administrative Notices issued to Businesses / Residents; 
Notices of Non Compliance; 
 
 
07-19-06     
El Pacifico  
City Staff observed a mobile detailing operator on El Pacifico discharging waste wash 
water into the gutter.  City staff advised the business owner to vacuum the wash water, 
and it was promptly done.  A Notice of Non-Compliance report with water quality 
informative material was sent to the party. 
 
08-14-06     
24331 Avenida De La Carlota 
City Staff caught an employee washing grease filters into the gutter. The Restaurant 
Owner was advised to mop up the discharge.  A Notice of Non-Compliance report was 
sent to the Restaurant Manager with water quality informative material. 
 
09-15-06     
Verdugo Drive 
Truck was being pressure washed in the street.  City Staff prohibited discharge.  A Notice 
of Non-Compliance report was issued to the Contractor.  
 
09-27-06     
25202 Cabot Road 
Wienerschnitzel employee was washing the parking lot and allowing the wash water to 
drain into the street.  City Staff prohibited discharge.  A Notice of Non-Compliance 
report was sent to the Restaurant Manager with water quality informative material.  
 
11-08-06     
24401 Ridge Route Dr. 
City Staff responded to a call from the El Toro Water District.  It was observed that 
water/sewage was percolating from a grease interceptor in front of the restaurant.  The 
sewer line was unplugged and the parking lot was cleaned.  The owner was issued a 
Notice of Non Compliance with water quality brochures, and advised of proper 
maintenance to the line. 
 
02-14-07     
24001 El Toro Road 
City Staff observed an employee power washing the rear parking lot into the storm drain.  
The owner was issued a Notice of Non Compliance and advised of proper cleanup 
activities as well as BMPs.  The wash water was cleaned up. 
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03-15-07     
Glen Canyon & Bridlewood Dr. 
City Staff was contacted by the Sheriffs department regarding a cement truck that spilled 
wt material on Glen Canyuon Drive.  Upon arrival, the spilled material had been cleaned 
up.  City Staff advised the contractor of BMPs and issued a Notice of Non Compliance.  
 
04-18-07     
24641 Davenport  
City Staff noticed a white milky substance coming from the backyard drain into the 
gutter. The discharge was prohibited and the contractor was told to cleanup the material.  
A Notice of Non Compliance with brochures were issued.   
 
06-06-07     
25122 Grissom Road  
City Staff noticed concrete wastewater being discharged into the gutter.  The discharge 
was immediately prohibited, and the contractor was advised to contain the wash water 
and have it properly discharged.  A Notice of Non Compliance was issued along with 
educational material.  Upon performing the follow up inspection, the area had been 
cleaned up. 
 
 
Site Inspections, Existing Development and Construction Sites where BMP’s 
or BMP modifications were recommended 
 
 
07/18/2006 
25032 Farrier Cir 
Construction material, trash and debris were being stored on the sidewalk.  The Water 
Quality Inspector wrote a correction notice, and the contractor was given a Construction 
Run-off Guidance Manual.  Follow up inspections completed.  
 
07/26/2006 
25200 La Paz Rd Ste 200 
While performing a routine inspection for a tenant improvement project, the City 
Inspector observed trash and debris being stored in the parking lot. No BMP’s were being 
implemented.  The Contractor was given a Construction Runoff Guidance Manual and 
was instructed to implement all necessary BMP’s.  Follow up inspections completed. 
 
09/04/2006 
26701 Quail Creek Ln 
The Water Quality Inspector received a complaint about garages being steamed cleaned 
into the storm drain.  Upon arrival, the Inspector stopped the work. A correction notice 
was issued to the Contractor.  Water Quality brochures were given, and follow up 
inspections completed. 
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09/26/2006 
25862 Pecos Rd 
The City Inspector observed the Contractor trenching adjacent to the curb.  Dirt from 
trench was being stored around the gutter and the street.  The Contractor was issued a 
Construction Runoff Guidance Manual and was instructed to implement BMP’s and not 
allow any of the trench material to flow in the gutter.  Follow up inspections were 
completed.   
 
09/27/2006 
26226 Carmel St 
The Water Quality Inspector observed discolored water in the gutter.  It was found that a 
granite counter top was being fabricated in driveway.  The Inspector had the contractor 
contain the waste from the saw, and clean up the gutter.  The Contractor was issued water 
quality brochures, and the homeowner was informed of the violation. 
 
10/09/06 
23251 Vista Grande Dr 
Inspector was scheduled for routine inspection of auto repair shop. Found that waste 
products were not being stored properly.  No BMP’s were in place.  The Property owner 
was informed of the violation.  Provided educational pamphlets, and follow up 
inspections were completed. 
 
10/19/06 
24291 Avenida De la Carlota  
Inspector observed contractor grading parking lot for new ADA parking requirements.  
The Contractor was advised to implement BMP’s. Went over plans with contractor and 
wrote correction notice. Photos were taken and follow up inspections were completed. 
 
10-28-06     
23501 Avenida de la Carlota 
A mobile detailer was washing cars in the parking lot.  City Staff prohibited discharge 
and sent a letter to business address advising owner to implement best management 
practices.  
 
11/01/06 
27641 Gold Dust Ln 
Inspector observed contractor storing construction materials at front yard with no 
protection (pile of dirt). No BMP’s were in place.  A correction notice along with a 
Construction Runoff Guidance manual was issued to the Contractor.  Follow up 
inspections were completed. 
 
11-07-06     
24401 Ridge Route Drive 
City Staff observed water/sewage percolating from a grease interceptor in front of 
restaurant.  El Toro Water District unplugged the private sewer line and cleaned the 
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parking lot.  The Property Manager was issued a Notice of Non compliance, and advised 
to perform proper maintenance to the line to prevent future spillage. 
 
 
11/28/06 
23052 Lake Forest Dr 
Inspector performed follow up inspections upon receiving the monthly retail food facility 
report.  The site was visited for trash bin enclosure violations.  The inspector had a 
discussion with the store manager, provided educational material, and completed a follow 
up inspection. 
 
 
12/05/06 
25862 Pecos Rd 
Inspector observed contractor storing construction debris along sidewalk and curb.  A 
correction notice was issued to the Contractor.  Educational material was also issued to 
the contractor, and follow up inspections were completed. 
 
12/07/06 
25042 Sutter Dr  
The City Inspector received a complaint regarding concrete being discharged into the 
gutter.  A violation notice was issued to the contractor, and the proper clean 
up/containment method was explained.  A Construction Guidance Manual was issued to 
the Contractor, and the Inspector remained on job site until clean up was completed.    

 
01/05/07 
27202 Lost Colt dr. 
The City Water Quality Inspector observed contractor storing construction materials and 
loose dirt along the sidewalk area. A correction notice was issued. The Homeowner was 
also informed of the violation, and photos were taken. A Construction Runoff Guidance 
Manual was issued to the Contractor. Follow up inspections were completed. 
 
01/05/07 
27662 Deputy Cir. 
The City Water Quality Inspector observed silt and dirt along the gutter. Dirt was from a 
vacant lot which was being used as a parking lot for an adjacent house construction. No 
BMP’s were in place. The Inspector informed contractor of clean up procedures and 
BMP’s that needed to be implemented.  The homeowner was informed of the violation 
and the contractor was given educational pamphlets.  Follow up inspections were 
completed. 
 
01/10/07 
Gallup Circle. 
The City Water Quality Inspector observed a concrete mixer being used at the street side 
of the curb.  The Contractor was issued a Construction Runoff Guidance Manual, and 
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was informed of the BMP’s that needed to be implemented.  Follow up inspections were 
completed. 
 
01/15/07 
27641 Gold Dust Ln 
The City Water Quality inspector observed dirt from trenching was encroaching into the 
street. The Contractor was informed of clean-up procedures and was issued a 
Construction Runoff Guidance Manual. Photos were taken. Follow up inspections were 
completed. 
 
02/14/07 
24001 El Toro Road 
The City Public Works Supervisor observed a Circuit City employee power washing the 
unloading dock without containing the wash water. The employee was directed to contain 
the wash water and dispose off properly.  A notice of non-compliance was issued along 
with water quality brochures. 
 
02/15/07 
25992 Glen Canyon Dr. 
The City Water Quality Inspector observed the contractor storing trash and debris along 
the sidewalk. A correction notice was issued and photos were taken.  The Contractor was 
issued a Construction Runoff Guidance Manual.  Clean-up was observed by the Inspector 
and follow up inspections were completed. 
 
02/08/07 
24901 Alicia Pkwy. 
The City Water Quality Inspector received the retail food facility report. The sites were 
visited for trash bin enclosure violations. A correction notice was issued to the Business 
owner along with educational pamphlets. Follow up inspections were completed. 
 
02/08/07 
24761 Alicia Pkwy.  
The Water Quality Inspector made a follow-up inspection subsequent to the food facility 
report. Upon visiting the site, it was noticed that trash was not being disposed properly, 
and the trash enclosures were not covered. Correction notices along with educational 
pamphlets were issued to the business owner. Follow up inspections were completed.   
 
 
02/21/07 
23221 Peralta Dr. 
Inspector was scheduled for a Certificate of Use & Occupancy inspection.  The Business 
owner was directed to implement BMP’s per the conditions of approval for material 
storage. A correction notice along with Water Quality educational pamphlets were issued 
to the Business Owner.  Follow up inspections were completed. 
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03/15/07 
Glen Canyon Dr. & Bridlewood 
The City Public Works Supervisor was contacted by the Sheriff’s department regarding a 
cement truck that spilled wet material on Glen Canyon dr.  Upon arrival the material had 
been cleaned up.  It was confirmed that the clean up was done properly and the material 
was disposed into the truck.  
 
03/15/07 
25042 Mustang Dr. 
The City Water Quality Inspector was scheduled for inspection at subject site. It was 
noticed that the Erosion control plan was not being fully implemented. The Contractor 
was issued a correction notice. Follow up inspections were completed.  
 
03/29/07 
23621 Ridge Route Dr 
The City Water Quality Inspector was scheduled for Certificate of Use & Occupancy 
inspection.  It was observed that waste from laundry use was not being discharged 
properly. The business owner was issued a correction notice along with water quality 
educational pamphlets. Follow up inspections were completed. 

 
04/02/07  
24032 El Toro Rd. 
The City’s Water Quality Inspector received the retail food facility report. The site was 
visited for a trash bin enclosure violation. It was discovered that fats and oils were being 
discharged illegally. A correction notice was given to the Business Owner, along with 
educational pamphlets. Follow up inspections were completed. 
 
04/02/07  
23621 Ridge Route Dr. A 
The City’s Water Quality Inspector was scheduled for tenant improvement inspections. It 
was observed that waste from printing machines was being stored outside building. The 
Business owner was issued a correction notice, and was explained the proper containment 
procedures.  Educational pamphlets were issued and follow up inspections were 
completed. 
 
04/10/07  
24802 Buckboard Ln. 
The City’s Water Quality Inspector observed the contractor storing construction materials 
and loose dirt on the street and along the gutter.  A correction notice was issued along 
with a Construction Runoff Guidance Manual. Follow up inspections were completed. 
 
06/06/07 
24351 Avenida De La Carlota Ste. N617 
The City’s Water Quality Inspector received the retail food facility report.  Upon visiting 
the site, it was discovered that trash was overflowing onto the ground. Photos were taken, 
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and the Business Owner was given educational pamphlets. Follow up inspections were 
completed. 
 
06/07/07 
25201 Paseo De Alicia 
The City’s Water Quality Inspector received the retail food facility report was scheduled 
for inspection of façade demo. It was observed that the contractor was washing debris 
into the v-ditch.  A correction notice along with a Construction Runoff Guidance 
Manual.was issued to the Contractor.  Follow up inspections were completed.    
 
06/19/07  
23719 Moulton parkway 
The City’s Water Quality Inspector was scheduled for inspection at the site.  It was 
observed that the Erosion control plan was not being fully implemented.  The plan was 
reviewed with the contractor and advised the contractor of the necessary corrections. 
Follow up inspections were completed. 
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

 

C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section A-10.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges (LIP Section A-10.2) 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) were 
responsible for the implementation of this stormwater program element.   
 
No changes were made to the Organizational chart.  
 
C-10.2.2 Authorized Inspector Designations   
 
A list of the City of Laguna Hills Authorized Inspectors can be found in the attached LIP 
A-2.1  
 
The City’s adopted Water Quality Ordinance identifies many of the duties of the Authorized 
Inspector as the responsibility of the City Manager and those persons directed by them and under 
their instruction and supervision who are assigned to investigate compliance with, detect 
violations of, and take actions pursuant to the Ordinance. 
 
A list of the City of Laguna Hill’s Authorized Inspectors can be found in figure A-2.1 of the LIP.   
 
 
 
 
 
 
 
 
 
 
 
 

Orange County Stormwater Program C-10-1 November 15, 2007 
DAMP Appendix C-10  
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

 

Jurisdictional Summary 
 
Name Title Department E-mail Address Phone Number 
Bob Hufnagle Water Quality 

Inspector 
Community 
Development 

bhufnagle@ci.laguna
-hills.ca.us 

949-707-2661 

Vince Cardona Public Works 
Supervisor 

Public 
Services 

vcardona@ci.laguna-
hills.ca.us 

949-707-2653 

Jan Frainie Parks 
Supervisor 

Public 
Services 

jfrainie@ci.laguna-
hills.ca.us 

949-707-2652 

Beverly Gracia Code 
Enforcement 

Community 
Development 

bgracia@ci.laguna-
hills.ca.us 

949-707-2662 

 
In addition to the designated City Authorized Inspectors listed in Figure A-2.1, the City has also 
entered into a Water Quality Ordinance Implementation Agreement with the Orange County 
Flood Control District to assist with some of the Authorized Inspector and Spill Responder 
duties.  This contract allows the City to request assistance from the County’s Authorized 
Inspectors in order to respond to and follow up on hazardous or after-hours complaints and 
incidents.  
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 
Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  
 
Public Education (Section A-6) – various inspectors assist with the distribution of public 
education materials that provide phone numbers and encourage the reporting of spills.  The 
information is also located at the City Hall Public Counter as well as the City website. 
 
New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant development post construction controls that 
are either not functioning adequately or are not being maintained, resulting in an on going or 
threatened discharge to the storm drain system. 
 
Construction Activities (Section A-8) - assists with the identification of illegal discharges from 
construction sites. 
 
Existing Development Programs (Section A-9) – assists with the identification of actual or 
threatened illegal discharges from industrial, commercial and residential areas. 
 

Orange County Stormwater Program C-10-2 November 15, 2007 
DAMP Appendix C-10  

Water Quality Monitoring Program (Section A-11) – assists with the identification of problem 
areas through the collection of water quality data. 
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

 

A summary of the water pollution complaints that were forwarded internally by the city 
inspectors is included in the table below in Section C-10.2.4 As a result of commitments in its 
July 13, 2003 response to comments by the San Diego Regional Board on the February 2003 
LIP, the City has updated Section A-10 of its LIP to clarify the City's specific activities to 
actively seek, eliminate, and respond to illicit discharges, connections and dumping  
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 
During Business Hours After Business Hours 
(949) 707-2650 (714) 567-6363 (County of Orange) 
  
The City advertises these numbers through the City voicemail greeting and the City webpage.  
The City also accepts reports of water pollution incidents on its webpage through its Request 
Partner system.  However, for major incidents, residents are encouraged to call the City or call 
the County. 
 
In addition to the established City phone numbers, the City also advertises the Countywide 24 
hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received. 
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
 
Jurisdictional Summary  

Orange County Stormwater Program C-10-3 November 15, 2007 
DAMP Appendix C-10  

Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

33 0 

Other Agencies (County, 
Regional Boards) 

2 0 

Water Pollution Hotline 0 0 
Public (calls, e-mail) 4 0 
Businesses 0 0 
Other 0 0 
Total Number of Reports 39  
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

 

  
 
All water pollution complaints are investigated and, when necessary, reported to the Santa Ana 
and San Diego Regional Water Quality Control Boards, depending on the location of the 
complaint.  The reports consist of a verbal notification followed by a written report. 
 
During the reporting period, a total of 9 incidents were reported to the Regional Boards. 
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed. 
 
During the reporting period, no changes were made to the forms or guidance materials.  
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Laguna Hill’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City of Laguna Hill’s jurisdiction.   
 
Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e.: if 
a complaint was received by city staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
 
Notification – An incident that is reported to the City that does not require any follow up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the storm drain system and was in the process of being cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include: oil that has leaked from a vehicle parked on the street and soaked up into the asphalt or a 
past discharge from a residence or facility. 

Orange County Stormwater Program C-10-4 November 15, 2007 
DAMP Appendix C-10  
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

 

Response Request – An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to another agency – The City referred the complaint to another agency such as an   
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up.  
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 33 
Complaint 6 
Response Request 0 
Referral to OCFCD or other agency 0 
Total Number of Incidents 39 

 
 
City Staff issued verbal warnings and educational material instead of a Notice of non-compliance 
on some occasions. 
 
Watershed Summary 

Number of Each Type of Incident Reported 
Watershed Notification Complaint Response 

Request 
Referral 

F / J / L 33 6 0 0 
 
 
 
Materials Summary 
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During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
Type of Materials Number of Complaints/Incidents  
Hydrocarbons 0 
Inorganic Compounds 0 
Metals 0 
Nutrients 0 
Organic Compounds 0 
Discharge Exceptions 0 
Pathogens and Coliforms 0 
Wastewater 0 
Pesticides 0 
Sediment 0 
Trash and Debris 0 
Miscellaneous 39 
Unidentified 0 
Total Number of Incidents 39 

 
 
 
Watershed Summary  

Type of Material Involved 
Watershed Inorganic Paint Petroleum 

Product 
Sewage Misc. Unidentified

F 0 0 0 0 0 0 
J 0 1 0 0 8 0 
L 0 0 0 0 0 1 
 
 
All water pollution complaints are investigated and, when necessary, reported to the Santa Ana 
and San Diego Regional Water Quality Control Boards, depending on the location of the 
complaint.  The reports consist of a verbal notification followed by a written report. 
 
During the reporting period, a total of 9 incidents were reported to the Regional Boards. 
 
C-10.2.7 Enforcement Summary  
 
The City of Laguna Hills’ Authorized Inspectors undertake enforcement activities according to 
the City’s adopted Water Quality Control Code and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  
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Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) 115 

Administrative Enforcement 0 

Notice of Noncompliance (NON) 9 

Administrative Compliance Order (ACO) 0 

Cease and Desist Order(CDO) 0 

Criminal Enforcement 0 

Misdemeanor (Mis) 0 

Infraction (Inf) 0 

Issuance of Citation (IOC) 0 

Other: (Specify) 0 

 
 
C-10.2.8 Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of Laguna Hills that are 
either pending, underway or that have been settled during the reporting period is provided below. 
If the responsible party is a repeat offender it is indicated below.   
 
No cases are pending, underway, or have been settled during the reporting period by the City.  
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C-10.3 Illicit Connections (LIP Section A-10.3) 
 
The City of Laguna Hills developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited.  
 
During the reporting period, no illicit connections to the City’s storm drain system were found.   
 
During the reporting period illicit connections to the City’s storm drain system were found.  The 
table below provides a summary of the illicit connections that were identified. 
 
Watershed Type of Connection Resulting Action(s) 
Total N/A N/A 

 
C-10.4 Source Investigations (LIP Section A-10.4) 
 
The City of Laguna Hills has previously inspected (through contract with the County of Orange) 
all underground storm drain lines and confirmed all connections were authorized.  No illicit 
connections were located and this information was conveyed to both Boards in previous annual 
reports.   
 
The City is fully built out and no new development that might drain to the MS4 is being 
constructed.  Any redevelopment of property or other work that requires a Building or Grading 
Permit or discretionary Planning Approval is scrutinized in the approval process and then 
inspected during construction to verify no illicit connections occur.  Commercial and Industrial 
site inspections, as required by the Permit, are being performed to check for, among other items, 
illicit connections.  
 
The City of Laguna Hills does not own or operate the sewer system within its jurisdiction and 
has developed a relationship with the two sewer agencies in the City to verify their procedures to 
avoid illicit connections, as well. 
 
 
C-10.5  Training and Outreach (LIP Section A-10.5) 
 
The education and training of the City of Laguna Hill’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.   
 
For all City Staff trainings, see Section C-1 Attachment A. 
 
For all outreach and public education material distribution, refer to Section C-6 Attachment A. 
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C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Hills and the County 
of Orange, as Principal Permittee, evaluate the results of the assessment and determine if any 
program modifications are necessary in order to comply with Clean Water Act requirements to 
reduce the discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the ID/IC section of the City’s LIP include the 
following: 
 
No program modifications have been deemed necessary by the City.  
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction  (LIP Section A-11.1) 
 
The countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.   
 
The countywide monitoring program consists of the following five components: 

(1) Mass Emissions Monitoring Program 
(2) Coastal Storm Drain Outfall Program – Results posted on Health Care Agency 

website 
(3) Ambient Coastal Receiving Waters Monitoring Program 
(4) Dry Weather Reconnaissance Monitoring Program – 56 total locations in South 

Orange County 
(5) Bioassessment Program – 15 locations in South Orange County; 3 of the locations 

are “reference sites” for comparison between developed and undeveloped 
watershed locations.  The 3 reference sites were chosen by Dave Gibson of the 
San Diego Regional Water Quality Control Board and a County consultant. 

 
The monitoring program also consists of Aliso Creek 13225 Directive Monitoring 
Program, which is a watershed specific monitoring program. City Staff is working 
with the County of Orange and Neptune, Inc. to perform statistical analysis of the 
Aliso Creek Bacteria Data. This analysis will include a study of the BMPs 
implemented throughout the watershed and to what extent they have resulted into a 
reduction in bacteria loads.  An update will be reported in next FY 07-08 PEA. 
 

 
Of the above listed programs, the City of Laguna Hills evaluates data from the Aliso 
Creek 13225 Directive Monitoring Program and the Dry Weather Monitoring Program 
because those two programs are the only ones that include data from City storm drain 
outfalls. 
 
The City’s assessment of the Aliso Creek Monitoring Program is included in Section C-
11.1.1 below. 
  
The City’s assessment of the County’s Dry Weather Monitoring Program is included in 
Section C-11.1.2 below. 
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C-11.1.1 13225 Directive Water Quality Monitoring Program Assessment 
 
In addition to the monitoring conducted by the County, the City has been focusing on the 
high priority drains in the J05 drainage area. See Section C-3.5, “13225 Directive for 
Aliso Creek” for more information. 
 
Furthermore, the City participates in the water quality monitoring program associated 
with the Aliso Creek 13225 Directive.  Water Quality data is collected from June through 
September annually, and the results are presented in the Aliso Creek 13225 Directive 
Annual Data Report submitted under separate cover to the SDRWQCB on November 
15th. 
  
The SDRWQCB revised the Directive to also require an Annual Report from the 
Permittees each year. This year’s Annual Report will cover the period of October 2005 to 
September 2006 and will be submitted under separate cover to the SDRWQCB.  In lieu 
of submitting the full Annual Report on November 15th, the Permittees will submit 
watershed action plans (WAPs) and a “high priority drain” table listing the activities the 
Permittees are undertaking to curtail fecal coliform indicator bacteria.  Then in January, 
the Permittees will submit an Annual Report containing (1) program assessments and (2) 
status reports on high-priority storm drains.  The status reports include causes of 
impairment and subsequent management activities implemented within the reporting 
period in the high priority areas and the planned activities for the next reporting period 
based upon monitoring data. 
  
The annual report schedule was revised by SDRWQCB staff because monitoring data 
from the Aliso Creek Monitoring Program is not complete prior to the end of the 
reporting period.  
 
 
C-11.1.2 Dry Weather Monitoring Program Assessment – Data Assessment 
 
As mentioned previously, the City of Laguna Hills is a cost-sharing partner in the 
County’s Dry Weather Monitoring Program (DWMP) that has been conducted every dry 
season since 2003. 
 
The County distributes the DWMP data tables each month during the DWMP season.  
The data tables are “running” spreadsheets containing the following features: 
 

 DAMP Appendix C-3

•  “Tolerance Intervals” from lab data representing 3.9 standard deviations 
calculated based upon the running average of the data set for that constituent.  
These tolerance intervals are used to indicate to NPDES Program Managers when 
follow-up field investigation responses to monitoring data are necessary.  Because 
the results of lab data may not be known for several days, immediate responses 
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based upon the data information is not possible.  However, if warranted, follow-
up responses are done as soon as the data is available;  

• “Warning Levels” for readily available monitoring data such as electrical 
conductivity, water temperature, phenols, ammonia, nitrate, and total chlorine 
levels.   These warning levels combined with visual observations of unusual 
conditions are used to notify the municipalities of immediate problems found in 
the field in an effort to more rapidly determine responsible parties of water quality 
violations;  

• California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for 
applicable constituents;  

• “LC50 for Toxicity Test Organism” levels for applicable constituents; and  
• Simplified presentation of monitoring data sorted by storm drain outfall and date.  

 
During the DWMP season, the County notifies the local jurisdiction of any exceedances 
at storm drain outfalls.  These notifications are based upon “Warning Levels” or visual 
observations at a storm drain outfall. 
 
It is important to recognize that only 16 of the 33 constituents tested under the DMWP 
can be measured in a field lab.   
 

Constituent levels tested and 
available in the field 

Constituent levels available only 
in laboratory tests 

Discharge Rate (cfs) Total Suspended Solids (TSS) 
(mg/L) 

Dissolved Oxygen (mg/L) Oil & Grease (mg/L) 
Electrical Conductivity (µs/cm) Total Coliform (CFU/100mL) 
pH Fecal Coliform (CFU/100mL) 
Water Temperature (Celsius) Enterococcus (CFU/100mL) 
Turbidity (NTU) Diazinon (ng/L) 
Air Temperature (Celsius) Chlorpyrifos (ng/L) 
Hardness as CaCO3 (mg/L) Malathion (ng/L) 
Phenols (mg/L) Dimethoate (ng/L) 
Ammonia as N (mg/L) Disulfoton (ng/L) 
Nitrate as N (mg/L) Chromium (µg/L) 
Surfactants (MBAS) (mg/L) Nickel (µg/L) 
Reactive Phosphorous (mg/L) Copper (µg/L) 
Total Chlorine (mg/L) Zinc (µg/L) 
Discharge Rate (cfs) (approximated) Silver (µg/L) 
Dissolved Oxygen (mg/L) Cadminum (µg/L) 

 Lead (µg/L) 
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As a result, the only immediate notifications made by the County of Orange and 
immediate follow-ups by the City of Laguna Hills can based only upon the above 
constituents when they dramatically exceed the Tolerance Intervals or Warning Levels 
established by the DMWP. 
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City staff has attempted to provide a summary of response efforts to Dry Weather 
Monitoring Program data collected in July through October 2006 and May and June 2007 
where the data warranted an immediate response based upon readily available field tests 
(e.g., “Warning Level” data) or follow-up response based upon lab results (e.g., 
“Tolerance Intervals”).  
 
Because the each Dry Weather Monitoring Program takes place between May and 
October each year, only the results from July through October 2006 and May & June 
2007 appear in this report. 
 
In the Santa Ana Regional Water Quality Control Board Jurisdiction, the site 
LGHF23@MP, had been dry from 05/06 thru 09/06, hence the site was dropped and 
replaced with site LGHF23@SV.  Hence the only data available for this site is for May 
and June 2007.   
 
 
LGHF23@SV 
 
Storm Drain Outfall:                                                                LGHF23 @ Santa Vittoria 
Date:                                                                                        05/24/07 & 06/28/07 
Constituent tested that Exceeded “tolerance Level”: Total & Fecal Coliform          
 
Upon inspection, no illegal discharge was observed. Educational letters will be sent to 
adjacent homeowners.  
 
 
LGHF23S02 
 
Storm Drain Outfall:                                                                LGHF23S02 
Dates:                                                                    07/13/06, 09/06/06, 05/10/07, 06/26/07 
Constituent tested that Exceeded “tolerance Level”:      Malathion 
  
 
 
In the San Diego Regional Water Quality Control Board Jurisdiction, there are a total of 3 
sites: 
 
LHJ04P04 
 
Storm Drain Outfall:                                                                LHJ04P04 
Date:                                        06/20/06, 07/20/06, 08/09/06, 09/15/06, 05/04/07, 06/07/07 
Constituent tested that Exceeded “tolerance Level”:             Total & Fecal Coliform   
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This drain is in the vicinity of an Equestrian Community.  City Staff believes the total and 
Fecal Coliform exceedance is due to horse waste.  An Equestrian BMP’s document has 
been distributed to the Equestrian Center.  City Staff is also considering other options to 
prevent horse waste in this area by potentially installing informational/educational 
signage. 
 
 
LHJ05P01 
 
Storm Drain Outfall:                                                                LHJ05P01 
Date:                                        06/23/06, 07/21/06, 08/10/06, 09/19/06, 05/11/07, 06/14/07 
Constituent tested that Exceeded “tolerance Level”:             Total & Fecal Coliform. 
Nickel / Ammonia 
 
The low income housing community upstream of this drain has been sent Water Quality 
Educational letters in December 2006. City Staff is also working with the HOA to install 
SmarTimers to conserve water, and is working with the water district to retrofit the 
irrigation system and heads. This area is included in the City’s SEEP project. The project 
aims to monitor flow and prevent over-watering. Further discussion on the SEEP project 
can be viewed in section C-3.5. 
 
 
LHL04TBN1 
 
Storm Drain Outfall:                                                                LHL04TBN1 
Date:                                        06/13/06, 07/13/06, 08/02/06, 09/27/06, 05/04/07, 06/07/07 
Constituent tested that Exceeded “tolerance Level”:             Fecal Coliform & Copper 
 
There was one Fecal Coliform and one Copper exceedance at this site. City Staff has sent 
at least 10 educational letters to the businesses upstream of this discharge location. City 
Staff performed follow up inspections upon which no obvious source was identified. The 
businesses have been notified that they may or may not be in violation of the City’s Water 
Quality Ordinance, and that they need to comply with appropriate BMP’s and refrain 
from performing any illegal discharges. 
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C-11.2 Water Quality Monitoring Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Hills and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
The program modifications that will be made to the Water Quality Monitoring section of 
the City’s LIP include the following: 
 
The City plans to continue to participate in  
(1) The 13225 Aliso Creek Directive program. See section C-3.5 for information on 

the City’s efforts regarding the Aliso 13225 Directive. 
(2) The County-wide monitoring program.  
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DAMP APPENDIX C 
PROGRAM EFFECTIVENESS ASSESSMENT 
 
The Program Effectiveness Assessment (PEA) assists the Permittees in making an organized 
evaluation the effectiveness of their respective Local Implementation Plans, as well as the Principal 
Permittee in evaluating the overall effectiveness of the Drainage Area Management Plan (DAMP).  
The assessments are intended to identify any program modifications that may be necessary. 
 
The PEA (DAMP Appendix C) is filled out and submitted each year to the Regional Board by the 
cities, through the Principal Permittee, as city specific reports.  The County, as the Principal 
Permittee, compiles and analyzes select portions of the city-specific reports on a watershed and 
countywide basis and reports those findings to the Regional Board as a part of an overall assessment 
that will accompany the individual annual submittals. 
 
C-1.0 Introduction  
 
C-1.1 Introduction   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or LIP 
may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
 
C-1.2 Background (LIP Section A-1.0) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act (CWA), 
established the National Pollutant Discharge Elimination System (NPDES) permitting program.  As 
a result of court decisions and the overriding need to clarify the stormwater permitting requirements, 
the CWA required the Environmental Protection Agency (EPA) to issue regulations to be effective 
by 1983 that included stormwater runoff from rainfall.  Congress passed a Clean Water Act 
Amendment in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES 
Program.  EPA issued subsequent regulations on November 16, 1990.   
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In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of Orange 
County (all three collectively referred to as Permittees) have obtained, renewed and complied with 
the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional Water 
Quality Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards):      
 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 
8000180   

July 1990 90-38 CA 
0108740  

July 1990

Second  
(1996-
2002) 

96-31 CAS618030 March 
1996 

96-03 CAS010874
0  

August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030  January 
2002 

R9-2002-
0001 

CAS010874
0  

February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
A Fourth Term Permit was drafted by the Regional Board in mid-2007, but as of this writing had not 
yet been approved by Regional Board.  The DAMP was also updated in 2006-2007 and has not yet 
been accepted by the Regional Board, but relevant DAMP programmatic updates have been reflected 
in LIP updates.   
 
This annual progress report covers the period from July 1, 2006 to June 30, 2007, based on the Third 
Term Permit requirements. 
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C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2.1) 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Laguna Niguel involve the following 
activities: 

• Coordination with the Principal Permittee and other Permittees on continued program 
development through the 2003 and pending 2007 DAMP;   

• Common program implementation (such as monitoring, public education and watershed 
programs);   

• A commitment of funding to shared budgets under the Implementation Agreement; 
•  Coordination with internal City departments to implement the LIP;   
• Preparing, approving and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and Data management and compliance 
reporting based on common practices specified in the DAMP. 

 
C-2.2 Countywide Coordination (LIP Section A-2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Laguna Niguel 
has designated NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name Jean Jambon Nancy Palmer 
Title Authorized Inspector Water Quality Manager 
Department Public Works Public Works 
Address 27791 La Paz Road 27791 La Paz Road 
E-mail Address jjambon@ci.laguna-niguel.ca.us npalmer@ci.laguna-

niguel.ca.us 
 
The General Permittee Committee meets at least six times per year.   The City of Laguna Niguel had 
representatives at the following meetings: 
    
In addition, City representatives participated in the following sub-committees and task forces: 
    
 

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  
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Meeting Date Attended 
July 27, 2006  
August 24, 2006  
September 28, 2006  
October 26, 2006  
December 21, 2006  
January 25, 2007  
February 22, 2007  
March 22, 2007  
April 26, 2007  
May 24, 2007  
June 28, 2007  

 
 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    

 
 
C-2.3 City Internal Coordination (LIP Section A-2.2) 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2.  An updated Table A-2.2 is included in Appendix  2 – LIP Revisions. 
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 
 
The Fiscal Analysis (Tables 2.4.1, 2 and 3 in the County-wide standardized format) includes: 
 

• The City’s actual fiscal-year expenditures for the reporting fiscal year; 
• The City’s budget for the current/upcoming fiscal year; and 
• A description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City. The 
tables report costs for direct Permittee operations as well as for contracted services, which in Laguna 
Niguel includes most maintenance services and capital construction work.  Certain tasks are also 
conducted at least partially by the County under cost-share agreements.  Details further explaining  
items in the standardized tables 4.2.1 and 4.2.2 are included in Table 2.4.4, which organizes the 
information on Capital Improvement Projects according to the City’s system of line item budgets for 
the Fiscal Year; and in the Operations & Maintenance Detail spreadsheet included in the 
Attachments to Section C-2.     
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It should be noted that during the 2006-2007 reporting year, the format and organizational templates 
for standardized Tables 4.2.1 and 4.2.2 were updated by a Countywide committee to reduce inter-
agency variability in reporting.   The information in the tables has been developed in accordance 
with the Fiscal Analysis Guidance Manual also developed in 2006-2007 to assist the Cities to further 
improve consistency and comparability.  This format transition has resulted in a number of changes 
between last year’s report and this year’s, which are summarized in the Fiscal Analysis Guidance 
Manual, Table 1, which is included in Appendix 1 – PEA Exhibits for reference.  A discussion of 
specific changes explaining significant shifts in the City’s expenditure comparison from the prior 
reporting year is included after each table. 
 
Table 2.4.1 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 
LIP Program Elements FY 2006-07 

Costs 
Projected FY 
2007-08 Costs 

Public Projects - BMPs   1,715,017.0
0 

1,423,307.00 

Construction BMPs for Public Construction Projects   131,006.00 389,802.00 

Other Capital Projects / Major Equipment Purchases   0.00 0.00 

Totals 1,846,023 1,813,109 
 
 
Table 2.4.2 
OPERATION AND MAINTENANCE COSTS 
LIP Program Elements FY 2006-07 

Costs 
Projected FY, 
2007-08 Costs 

Supportive of Program Administration (LIP Section 2.0) 141,294.00 141,294.00 

Municipal Activities (LIP Section 5.0) Trash & Debris 
Control (formerly "Litter Control") 

29,283.00 29,283.00 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

439,209.00 466,406.00 

Municipal Activities (LIP Section 5.0) Street Sweeping 169,709.00 180,000.00 

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation) 

6,467.00 6,467.00 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

5,742.00 5,742.00 
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Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

86,613.00 94,544.00 

Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection 

7,845.00 9,115.00 

Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0) 

31,719.00 31,719.00 

Requiring Construction BMPs (Supportive of Plan Check 
& Inspection) (LIP Section 8.0) 

110,251.00 110,251.00 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

85,786.00 85,786.00 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Investigations 

24,545.00 30,425.00 

Agency Contribution to Regional Program 278,747.00 427,247.00 

Totals 1,417,210 1,618,279 
 
 
Table 2.4.2 
FUNDING SOURCES 
LIP FUNDING SOURCES Costs Projected FY 2007-08 

next FY Costs 
General Fund 95% 96% 
Utility Tax/Charges % % 
Separate Utility Billing Item % % 
Gas Tax % % 
Sepcial Restricted Fund % % 
 - Sanitation Fee % % 
 - Benefit Assessment % % 
 - Fleet Maintenance Fund % % 
 - Community Services Fund % % 
 - Water Fund % % 
 - Sewer & Storm Drain Maintenance 
Fee 

% % 

 - Others 5% 4% 
TOTALS 100% 100% 
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Capital Costs – Discussion 
 
Capital costs include any capital expended for water-quality-related construction projects, including 
design and planning for such projects, as well as any land, large equipment, minor structures and 
municipal construction BMPs, as well as other improvements with a value exceeding $5,000 and a 
lifespan exceeding 5 years.  Capital Improvement Project (CIP)  budgets typically fluctuate 
substantially from year to year as projects are planned and completed; funds are appropriated to 
account for reimbursement-based grants; or funds are carried over into the following year for 
projects that experience construction delays.    
 
For comparison purposes, Table 2.4.4 compares the detailed CIP reporting year budget and actual 
expenditures against the prior year and the upcoming year.  During the reporting year, one major 
water-resource-benefitting capital project was completed and is not being re-budgeted for FY07-08:  
the synthetic grass soccer field at Bear Brand Park.  Trash receptacle lids at the City’s parks 
(identified as a need in the prior year under the Municipal Inspection program) were purchased and 
deployed under the Water Quality Structural BMPs Contingency budget item during the reporting 
year.  Several new capital projects have been added for FY07-08 for small water-quality-related 
improvements at public sites around the City.  An additional change for this reporting year is the 
inclusion of costs for Construction-Period BMPs for other non-water-quality-focused CIPs (a new 
item required under the revised Countywide reporting template), which are estimated at 1% of 
capital improvement costs.  
 
Most of the Capital Improvement Projects have bacteria reduction benefits, either directly (such as 
the stream restoration projects) or indirectly (by reducing nuisance flows and/or attenuating storm 
flows).   With respect to nuisance flow reduction, last year’s annual report anticipated that a separate 
line item would be set up to track expenses under the grant for SEEP (the SmarTimer/Edgescape 
Evaluation Project).  The City’s Finance Director determined that a separate CIP line item for SEEP 
was not necessary, because the City is not the lead agency for the grant and because SEEP 
improvements in Laguna Niguel will be on residential properties rather than public property.  SEEP 
expenditures were incurred during the reporting year primarily as a staff-time local match 
contribution, which is incorporated under the “Regional Programs Contribution” portion of the 
Operations & Maintenance accounting.   
 
Table 2.4.4:  Adopted City Line Item Budgets and Actual for Water-Quality-Related Capital 
Projects and Improvements 
WATER QUALITY-RELATED CAPITAL 
IMPROVEMENTS  

Budget 
FY05-06 

Reporting 
Year Actual 
FY 06-07 

Reporting Year 
Budget FY 06-
07 

Projected Year 
Budget  
FY07-08 

Public Water-Quality-Related Capital 
Projects 

    

Watershed education center (55) $74,960 9,347 $35,533 $51,186 
Botanical Garden Improvements (55) $65,853 72,085 $90,213 $99,128 
Nuisance drainage improvement  (76) $100,000 200,000 $200,000 $100,000 
Private E.T. Controller grant (76) $9,000 0 9,000 $9,000 
Sulphur Solution Prop 13 grant (76) $424,750 91,247 297,618 $206,371 
Upper Sulphur Creek Restoration  Prop 13  $1,552,019 338 - - 
Middle Sulphur USACE Ecosystem 
Restoration (76) 

$176,415 59,796 137,723 $267,927 

Water quality structural BMP project $106,645 2,579 $206,645 $204,066 
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contingency (76) 
Nueva Vista Storm Drain Repair (76) $91,144 0 $91,144 $91,144 
Golden Lantern Storm Drain Extension (76) $492,130 - - - 
Heather Ridge/Avila Storm Drain (76) $30,000 0 $15,000 $15,000 
Crown Valley Storm Drain Repair (76) - 0 $80,000 $80,000 
Catch basin manhole cover improvements (76) $60,000 0 $60,000 $60,000 
Storm drain repair misc (37) $58,352 58,352 $58,352 * 
Synthetic grass sports fields (53-Bear Brand) $1,000,000 1,221,273 $1,221,273 - 
Catch basin screens (76) $29,510 0 29,510 $29,510 
Dredging/sediment removal (76) - 0 $75,000 $75,000 
Niguel Road/Ivy Glen Slough Wall (76) - - - $30,000 
Chapparosa Park Low Flow Drainage (52) - - - $25,000 
Juaneno Park Drainage Pipe System (53) - - - $15,000 
Salt Creek/San Juan Trail Channel Repair (52) - - - $15,475 
Crown Valley Park Recycled Waste Enclosure - - - $9,500 
Structural Treatment at Senior Center 
Expansion 

- - - $40,000 

            Subtotal 4,270,778 1,715,017 2,607,011 $1,423,307 
     
Construction BMPs for other public CIPs at 
1% of Actual or Budget Total 

    

Chapparosa Park CIP (52) - 819 1,662 2,468 
Neighborhood Parks CIP (53) - 21,233 30,245 14,822 
Crown Valley Park CIP (55) - 5,898 11,906 10,358 
Senior & Community Center (61) - 2,733 74,304 77,438 
School Ground Improvements (66) - 2,161 2,959 3,984 
Streets and Roads (70) - 95,877 198,292 194,878 
Metrolink Station (78) - 509 800 749 
Miscellaneous CIPs (79)  1,776 85,292 85,105 
            Subtotal  131,006 405,460 389,802 
     
Major equipment & vehicle purchases 
supporting WQ program 

- - 0 0 

  Total Capital Improvements $4,270,778 2,338,153 $3,504,601 1,813,109 
*This line item description was discontinued in the FY07-08 budget  

 
 
Operations and Maintenance Costs – Discussion 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of personnel, 
keeping equipment and facilities in working order, and replacement of minor equipment.   In 
general, funding levels are designed to be adequate for anticipated expenditures.  Mid-year 
adjustments may be made if unanticipated items or cost over-runs are experienced.   
 
The Operations and Maintenance Detail Table included as an Attachment to Section C-2 in the 
Appendix explains how the water-quality-related O&M line item budgets that the City utilizes in its 
budget adoption process have been cross-correlated to coincide with the categories in the new 
Countywide template format shown in Table 2.4.2.   Most Operations & Maintenance work items 
recur in a similar way every year and budgets typically remain constant or trend slightly upward 
annually.  Certain trends and differences from previous years’ reporting have more specific causes, 
as follows: 
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• The Personnel and Administration budget has been adjusted to more comprehensively reflect 
actual staffing, as detailed below in the Staffing Allocation Table 2.4.5 following the City 
line item budget tables.  Costs for vehicles have also been added for those personnel who 
work mostly in the field.  This has resulted in a 69% increase in total reported personnel 
costs compared to last year.  The personnel costs, including fringe benefits and associated 
vehicle expenses, have also been allocated for the first time this year among the other 
Operations and Maintenance categories in Table 2.4.2 in accordance with the new 
Countywide Finance Analysis Guidance Manual.  

• Although the revised format makes comparisons challenging, actual reported O&M 
expenditure  increased by about 9% over the previous year and is projected to increase 
another 14% in the upcoming year as the requirements of the new Fourth Term Permit come 
into play.   

• A new breakdown category for “Agency Contribution to Regional Programs” was set up 
under the Countywide template this year to reflect expenditures not otherwise accounted for.  
As shown in the Attachment to Section C-2, City expenditures put into this category included 
contributions to the Countywide NPDES Cost-Share budget, the Aliso Creek Directive 
Monitoring program, staff time dedicated to regulatory developments such as the MS4 
Permit and TMDLs, and other studies, services and water quality testing related to several 
grant projects such as SEEP and the Sulphur Solution.  

• In particular with respect to bacteria, utilization of the Watershed Studies line item budget, 
which was expected to occur during the reporting year for the Bacteria Load Reduction Plan 
and TMDL Compliance Monitoring Plan, was delayed along with the TMDL approval.  This 
budget for this item (which is included in the Regional Contribution category) was 
augmented and carried forward for FY07-08.    

 
Table 2.4.5 presents estimated staff time allocations for personnel identified in the LIP as chiefly 
responsible for various elements of the water quality program.   It should be noted that in prior years, 
only the personnel costs for the two staff members 95% dedicated to the program were reflected in 
the O&M Personnel line item budget above; but for the current reporting year and for the projected 
year, the costs for other key staff spending smaller percentages of their time on the water quality 
program have also been accounted, to give a better picture of the overall cost of staff commitment. 
 
Table 2.4.5:  Staffing Allocations 
 
Staff Position Department % of 

time 
City Manager Administration 3% 
Finance Director Administration 5% 
City Attorney Administration 3% 
Management Analysis Assistant Administration 5% 
Public Works Director Public Works 15% 
Community Development Director Community Development 5% 
Sr. Watershed Manager Public Works 95% 
NPDES Authorized Inspector Public Works 95% 
Traffic Engineer/Dep. Public Works Director Public Works 5% 
Parks Facilities Superintendent w/ vehicle Public Works 15% 
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Senior Engineer Public Works 15% 
Streetscape Maint Superintendent w/ vehicle Public Works 15% 
Parks Maintenance Supervisor w/ vehicle Public Works 25% 
Encroachment Permit Inspector w/ vehicle Public Works 15% 
Construction Inspector – CIP, w/ vehicle Public Works 10% 
Associate Engineer Public Works 10% 
Planning Manager Community Development 25% 
Senior Planner Community Development 10% 
Associate Planner Community Development 10% 
Grading Inspector w/ vehicle Community Development 40% 
G.I.S Systems Planner Community Development 20% 
Code Enforcement Officer w/ vehicle Community Development 25% 
 
C-2.5  Program Management Assessment and Modifications 
 
The City’s Program Management is decentralized across the departments and subcontractors 
responsible for implementing the various program elements, which generally promotes a staff-wide 
awareness and commitment to the program.  Funding from the General Fund has been adequately 
provided through the Operating Budget and Capital Improvement Programs approved by the City 
Council and has been further supplemented by grant funds for certain capital improvement and 
pollution-prevention projects.  The budgeting process and mid-year re-budgeting capability provide 
sufficient flexibility to respond to emerging concerns.  The City has strong financial reserves. 
 
Section A-2 Plan Management of the City’s LIP has been updated this year to reflect the reporting 
template changes and some staffing adjustments.  The tables in the Annual Report have also been re-
formatted to provide better detail and cross-referencing between the new County-wide standardized 
tables and the City’s local budgeting process. 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the City of Laguna Niguel in 
continuing to develop its LIP. This Section also discusses a number of studies that the 
City is participating in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The Third Term Permit necessitated the development of the LIP in order to provide for a 
city-specific plan within the broader policy and program framework of the 2003 DAMP.  
The LIP, first provided to the RWQCB in 2003, focuses predominantly on the 
jurisdictional implementation of the model pollution prevention-oriented programs 
detailed in the DAMP.  The City LIP is intended to be a dynamic document that will be 
evaluated on at least an annual basis by the City or as directed by the Regional Board.  
 
The DAMP was revised in 2006 beginning in the second half of the 2005-2006 reporting 
year and was submitted by the Principal Permittee with the Report of Waste Discharge in 
Summer 2006.  The 2006 DAMP revision indicated an intention to move toward 
assessment of effectiveness of BMPs and other program elements within the 
hierarchical conceptual framework under development by the California 
Stormwater Quality Association (CASQA).   Under the CASQA framework, Plan 
Development is understood as a repeating cycle of planning, implementation, and 
assessment of a range of  “Outcome Levels”, defined as: 
 

Level 1: Compliance with activity-based permit requirements; 
Level 2: Change in attitudes, knowledge or awareness; 
Level 3: Behavioral change and BMP implementation; 
Level 4: Load reduction; 
Level 5: Change in urban runoff quality; and 
Level 6: Change in receiving water quality.   
 

The CASQA Outcome Level concept was tentatively incorporated by the RWQCB in the 
terms of the draft Fourth Term Permit issued in the second half of the 2006-2007 
reporting period, but the concept has not yet been fully fleshed out by CASQA or the 
Permittees, and the Fourth Term Permit has not yet  been officially approved by the 
RWQCB.  It is anticipated that this proposed CASQA evaluation system may drive 
significant changes in program elements and the format of the annual report in future 
years.  In the interim, relevant Outcome Levels have been identified for each effort 
described in Section C-3 as conducted during the reporting year. 
 
During the reporting year, significant progress was also made regionally on the Bacteria 
TMDL for Beaches and Creeks and its companion Basin Plan Amendment, although as of 
this writing, neither document had been approved by the RWQCB and they are therefore 
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unlikely to be approved by the OAL much before the end of the current 2007-2008 ryear.  
To calculate required load reductions, the Bacteria TMDL used a geographic model 
applying predicted bacteria wash-off coefficients from conventionally-developed land 
uses, compared to loads allowable under the Basin Plan concentration-based objectives.  
A similar geographically-based systematic model, predicting wash-off coefficient 
reductions as a result of BMP implementation, would likely be a useful tool in 
developing and implementing load reduction plans for bacteria as well as for future 
TMDLs.  The draft Fourth Term Permit’s provision requiring Permittees to develop a 
watershed-based treatment control BMP database may be a key step in the development 
of these systematic models.  The starting point, expected to be implemented in the current 
2007-2008 year regardless of the status of the Fourth Term Permit, will be the listing of 
all structural BMPs with standing water as a regional coordination effort in conjunction 
with the Vector Control District.     
    
C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The tables 
that follow list the BMPs implemented during the reporting period.   
 
Only City owned and operated BMPs that were implemented during the reporting period, 
or for which evaluations are being conducted, are reported on.  More detail specifically 
on bacteria-related BMPs is discussed under Section 3.5.3. 
 

 Initiated 
in FY  
2006-07 

Completed 
in FY 2006-
07 

Projected 
completion 
in FY 2007-
08 

Aliso Creek - Structural BMPs - Constructed wetlands    
Aliso Creek - Structural BMPs - Sand filters    
Aliso Creek - Structural BMPs - Disinfection systems    
Aliso Creek - Structural BMPs - Catch Basin Inserts    
Aliso Creek - Structural BMPs - Others    
Aliso Creek - Litter Control BMPs - Screens    
Aliso Creek - Litter Control BMPs - Booms    
Aliso Creek - Litter Control BMPs - In-Line Retrofits (eg CDS units)    
Aliso Creek - Litter Control BMPs - Others    
Aliso Creek - Non-Structural BMPS - Public Awareness Survey    
Aliso Creek - Non-Structural BMPS - Others    
Dana Point Coastal Streams - Structural BMPs - Constructed wetlands    
Dana Point Coastal Streams - Structural BMPs - Sand filters    
Dana Point Coastal Streams - Structural BMPs - Disinfection systems    
Dana Point Coastal Streams - Structural BMPs - Catch Basin Inserts    
Dana Point Coastal Streams - Structural BMPs - Others    
Dana Point Coastal Streams - Litter Control BMPs - Screens    
Dana Point Coastal Streams - Litter Control BMPs - Booms    
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Dana Point Coastal Streams - Litter Control BMPs - In-Line Retrofits 
(eg CDS units) 

   

Dana Point Coastal Streams - Litter Control BMPs - Others    
Dana Point Coastal Streams - Non-Structural BMPS - Public Awareness 
Survey 

   

Dana Point Coastal Streams - Non-Structural BMPS - Others    
San Juan Creek - Structural BMPs - Constructed wetlands    
San Juan Creek - Structural BMPs - Sand filters    
San Juan Creek - Structural BMPs - Disinfection systems    
San Juan Creek - Structural BMPs - Catch Basin Inserts    
San Juan Creek - Structural BMPs - Others    
San Juan Creek - Litter Control BMPs - Screens    
San Juan Creek - Litter Control BMPs - Booms    
San Juan Creek - Litter Control BMPs - In-Line Retrofits (eg CDS 
units) 

   

San Juan Creek - Litter Control BMPs - Others    
San Juan Creek - Non-Structural BMPS - Public Awareness Survey    
San Juan Creek - Non-Structural BMPS - Others    

 
The above table lists structural and non-structural BMPs (CASQA Levels 2 and 3) 
implemented or scheduled to be implemented and evaluated.  Where BMPs are 
designated as "other", the following clarification is offered:   

• In the Aliso watershed, the "other" structural BMPs completed in 2006-2007 
include a stream restoration project at the Narco Channel tributary to Sulphur 
Creek (CASQA Levels 3 and 6), which was constructed between January and 
June 2007 using SWRCB ‘Sulphur Solution’ grant funding.  The Proposition-13 
funded ‘Sulphur Solution’ grant included an additional “Prevention” component 
called the "GreenBack Landscape Renewal Rebate Program", which made rebates 
available for private landowners Citywide to encourage structural/pollution-
prevention BMP retrofitting on private properties (Levels 2, 3 and 4).   Phase I of 
the ‘Middle” Sulphur Creek Ecosystem Restoration Project was completed in July 
2007 as a US Army Corps cost-share with State DWR Urban Stream Restoration 
Grant funds.  Phase II of the Middle Sulphur Creek project is expected to resume 
in Fall 2007 (Levels 3 and 6).     

• In the Dana Point Coastal Streams watershed, the "other" structural BMP was a 
synthetic grass soccer/baseball field complex that completed construction early in 
the reporting year at Bear Brand Park.  Replacing conventional turfed fields with 
synthetic grass reduces potential loading of organic debris, nutrients, landscape 
pesticides, and irrigation runoff. (Levels 3 and 4) 

• In all watersheds, the “other” Litter Control BMP was the purchase during the 
reporting year of trash receptacle lids for all locations that didn’t already have 
them, in all City parks.  Most of the lids have been installed (a process requiring 
them to be physically attached to the receptacle) but some installations will be 
completed in the upcoming year. 
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C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
Priority water quality problems identified in the City via 303(d) listing include fecal 
bacteria, nutrients, and toxicity.  During the reporting year, the City participated in the 
following studies related to strategy development for reducing priority pollutant loading 
and enhancing beneficial uses:  

  
1. In conjunction with the Proposition 13 Sulphur Solution grant, the City completed 

its post-installation data collection for effectiveness evaluation of trash/debris 
gates on catch basins during the reporting year.  Data were collected on the 
presence and composition of gross debris, and on the presence and composition of 
particulates, specifically looking at nitrogen, phosphorus, fecal bacteria, 
pesticides, cadmium, copper and nickel concentrations.  The pre-installation 
sampling was conducted in Fall 2005 and post-installation sampling occurred in 
Fall 2006.  Preliminary data evaluation shows dry-weather reductions in the 85% 
range for debris and particulate volumes and in the 90% range for most  
constituents of concern.  The complete data set and detailed evaluations will be 
issued with the final grant report in the first quarter of 2008.   The metal 
reductions may be specifically significant in the context of Ambient Coastal 
Receiving Water Monitoring studies showing exceedances of the acute saltwater 
CTR criteria for copper at all three of the creeks partially draining the City.  The 
presence of copper in catch basin muck is consistent with Level-2 studies by other 
agencies indicating that vehicle brake pads may be the single largest 
anthropogenic source of this toxic pollutant.  (Outcome Levels 3 and 4) 

 
2. A key Level-6 finding of the County-led Urban Streams Bioassessment studies 

through 2006 demonstrated that the Index of Biological Integrity (IBI Score) was 
correlated strongly with physical habitat parameters and tended not to be clearly 
correlated with recognized water toxicity or chemistry parameters. A second 
finding was that IBI scores in urbanized lower-elevation areas of South Orange 
County are routinely depressed (i.e., ranked “very poor”) relative to the pristine 
higher-elevation sites used as reference sites.  “Very poor” IBI conditions were 
found pre-construction and immediately post-grading at the City’s Narco Channel 
during the reporting year.   While the Urban Streams’ physical-habitat finding 
helps justify the City’s Level-3 strategy of pursuing stream physical habitat 
restoration wherever feasible, the low local IBI scores raise the question of how 
effectively such restorations in urban settings might perform over time relative to 
restoring actual beneficial use by warmwater aquatic fauna.  A key aspect of this 
question is whether the IBI, as currently defined, fairly evaluates potential 
performance at lower-elevation sites or might be skewed toward higher-gradient, 
coarser-substrate ecological conditions found predominantly in this region at 
higher elevations.  In order to begin addressing these questions, during the 
reporting year, Spring IBI assessments were conducted for 4 sites in Laguna 
Niguel along Upper Sulphur Creek, ranging from recently restored to 30+ years 
old, at varying distances from the MS4 outfall; and were compared to three 
geographically-similar but pristine lower-elevation, low-gradient, fine-substrate 
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creek sites in Camp Pendleton. The resulting report is attached in Appendix I. The 
oldest Upper Sulphur site, which was also closest to the storm drain outfall, had 
the lowest IBI score (2), while the most-substantially-restored but youngest 2-
year-old site a mile downstream had the best score (14, which is considered 
“poor”) out of the 4 Upper Sulphur sites.    Individual IBI scores at the Pendleton 
sites (which had all been surveyed multiple times) ranged from 3 to 35 (i.e. from 
“very poor” to “fair”).  Each Pendleton site’s scores varied substantially, with 
averaged scores of 12.2 to 24.3, which are all in the “very poor” to “poor” range.  
These findings suggest that for a restoration project in a coastal urbanized area, 
moving from a “very poor” to a “poor” IBI score may be considered a significant 
accomplishment.  An alternative IBI scale for low-elevation conditions, or use of 
an alternative evaluation system, might be appropriate.   

 
3. During the reporting year, pre-implementation monitoring began under the 

SmarTimer/Edgescape Evaluation Project (SEEP) led by the Municipal Water 
District of Orange County, and under the Educational BMP Effectiveness Evaluation 
Project (EBEEP) led by UC Davis.  Two single-family residential neighborhoods in 
Laguna Niguel have been enrolled in each study, both of which monitor dry-season 
flow rates, bacteria and nutrients in the storm drains serving the neighborhoods.  
Monitoring will be repeated after implementation of landscape and irrigation 
structural BMP improvements in the SEEP areas, and after implementation of a non-
structural educational campaign in the EBEEP areas.  Because non-retrofitted 
“control” sites are incorporated, the studies will provide some local data to help 
substantiate pre- and post-retrofit “land-used-based wash-off coefficients” for 
bacteria, which have been used in TMDL modeling.  The SEEP study will also look 
at the extent to which subsurface groundwater and seepage contributes to flow within 
the MS4, which will be relevant due to the allowances that will be incorporated for 
uncontrollable and non-anthropogenic bacteria sources in implementing TMDL load 
reduction plans.  
 
4. One of Laguna Niguel’s WetCAT treatment wetlands, the West Wetland near 

Alicia Parkway which was also a designated habitat mitigation site, was evaluated 
by the Southern California Coastal Water Research Project (SCCWRP) in 
conjunction with a regional study on the compatibility of habitat mitigation and 
water quality enhancement objectives.  The SCCWRP study found that 
multipurpose “channel” wetlands, like the West Wetland, can have good habitat 
quality if they are located in an area that supports wetland hydrology, are large 
enough to have diverse characteristics, and are seasonally maintained in a manner 
minimizing disturbance to native flora and fauna.  A copy of the report is attached 
in Appendix I. 

 
 

C-3.5  Aliso 13225 Directive 
 
During the reporting year, the City continued its Aliso Action Plan for Bacteriological 
Indicators by meeting quarterly with watershed co-permittees to discuss monitoring data, 

0032776



 
 

Orange County Stormwater Program                                                     November 15, 2007 
DAMP Appendix C-3 

conducting and communicating BMP assessment and effectiveness findings; making 
targeted inspections of existing developments; and reporting quarterly to the Regional 
Board.  An annual report was submitted in November 2006 and supplemented in January 
2007 to summarize activity focused on Laguna Niguel’s high-priority drain, which is J04.  
A separate annual report for Aliso is scheduled for submittal concurrently with this PEA. 
 
3.5.1 Bacteria Quantification 
 
Bacteria data collected in the City by the County under the Dry Weather Monitoring 
Program, and by the City in conjunction with its stream restoration and BMP projects 
during the reporting period, are included in the Appendix I attachments to Section 11. 
(Outcome Levels 1, 2, 5 and 6).  
 
Monitoring by the County continued during the reporting period under the Aliso 13225 
Directive, focusing on intensive trend-monitoring during August and September of each 
year, as representing the characteristically highest annual bacteria concentrations.  Data 
meta-analysis by the County will be submitted in a separate report.  Of the Aliso 
subwatersheds, J04 (as a designated high-priority drain) continued to be monitored under 
the 13225 at the station located at the upstream end of the Narco Channel stream 
restoration project, where additional upstream, as well as downstream, monitoring was 
also conducted under the Sulphur Solution grant.   Upper Sulphur Creek was monitored 
for bacteria and nutrients until December 2006 under the Upper Sulphur Creek 
Restoration project.  Storm drains serving two residential neighborhoods in the J03P13 
subwatershed were monitored for bacteria under the SEEP project, starting in May 2007.   
(Outcome Levels 4, 5 and 6)  
 
During the 2006-2007 reporting year, the region-wide Bacteria I TMDL process 
continued with hearings and revisions to the Draft Technical Report.  The Draft TMDL 
Technical Report generated numeric percent-reduction targets for the Aliso Creek 
watershed based on data through 2002, expressed as the bacteria discharge loads from 
MS4s to the ocean in billion MPN for Total (TC) and Fecal Coliform (FC) and 
Enterococcus (Ent).  The targets are divided between an annual Wet-Weather maximum 
load reduction with adjustment for naturally-occuring bacteria (26.6% for FC, 25.4% for 
TC,and 27.6% for Ent); and monthly Dry-Weather maximum load reduction without any 
natural-load adjustment (95.6% for FC, 95.9% for TC, and 99.1% for Ent).  A Basin Plan 
Amendment was also drafted by the RWQCB to establish implementation provisions 
recognizing a Reference System Approach and a Natural Sources Exclusion approach, 
with the expectation that the numeric targets will be updated based on data collected 
since 2002.   RWQCB approval of both the TMDL and the Basin Plan Amendment , 
expected in the upcoming year, will drive the development of a Bacteria Load Reduction 
Plan and Compliance Monitoring Program, also ultimately to be incorporated into the 
Permit and Aliso WURMP provisions.   The draft deadline for compliance is 10 years 
after final TMDL approval.  In August 2007, the Aliso Permittees prepared and submitted 
to the RWQCB a framework document proposing a Comprehensive Load Reduction Plan 
(addressing all constituents of watershed concern in lieu of just bacteria) that would 
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provide for a 20-year compliance timeframe, but no action has yet been taken by the 
RWQCB.  
 

3.5.2 Bacteria Source Identification 
 
Bacteria source identification efforts under the Municipal Activities inspection program 
are reported in Section 5.  Efforts under the Existing Development inspection program 
are reported in Section 9.  Investigations of sewage discharges and other investigations or 
enforcement actions related to bacteria are reported in Section 10.   
 
During the reporting year, the City and County participated directly in the Bacteria 
TMDL and Basin Plan Amendment development process by serving on the Stakeholder 
Advisory Group (SAG).  The Draft Technical TMDL acknowledged the wide range of 
bacteria sources in MS4 discharge and crafted a mathematical model using land use 
categories to estimate bacteria discharges from the watershed.  The draft Basin Plan 
Amendment acknowledges natural background and focuses on health risk management.  
Allowances will be incorporated for uncontrollable and non-anthropogenic bacteria 
sources in developing and implementing TMDL load reduction plans.  
 

3.5.3 Bacteria BMP Effectiveness and Strategy 
 
The City made progress during the reporting year on all three of its major bacteria BMP  
effectiveness investigations. 
 
1.  Stream Restorations and Wetlands:  During the reporting year, post-construction data 
were collected and evaluated for the Upper Sulphur Creek Restoration Project to 
demonstrate its reduction capability for bacteria.   The data showed that summertime 
bacteria concentrations at the lower end of the project were reduced by over 70% 
compared to pre-project conditions.  The complete data set and detailed analysis were 
included in the Final Project Report for Agreement No. 03-189-559-1, submitted to the 
RWQCB in March 2007.   Post-construction bacteria data began to be collected for the 
Narco Channel Restoration (a subproject of the Sulphur Solution grant) at the very end of 
the reporting year.  (Outcome Levels 2, 3, 4, and 6)  
 

2. Landscape Retrofits for Sustainability and Structural BMPs:  The City completed 
implementation of the "GreenBack Landscape Renewal Rebate Program" during 
the reporting year, encouraging private landowners to modify their existing 
landscaping to reduce nuisance runoff. On the public sector side, the City 
completed its second GreenBack project, replacing an existing turfgrass soccer 
field with synthetic grass that needs no water, mowing, or fertilizer. The 
GreenBack program is a subproject under the Sulphur Solution grant, the Final 
Report for which will be submitted to the RWQCB in the first quarter of 2008, but 
the GreenBack subproject did not include any direct bacteria measurements.      
Also during the reporting year, the City coordinated with the Municipal Water 
District of Orange County and all the south Orange County cities and water 
agencies to help win a $1 million State Urban Stormwater Program grant 
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competition for a rebate program that will provide direct field measurements to 
quantify the reductions achieved for nuisance flow, bacteria, and nutrients.  The 
SEEP grant was top-ranked statewide and began in Fall 2006.  Pre-construction 
monitoring was initiated under SEEP in May 2007, with the Final Report 
scheduled for submittal to the RWQCB in Fall 2008.  A third grant for a similar 
program dubbed the Water Use Efficiency Program Expansion (WUEPE) was 
awarded funding as the #1 priority project under South Orange County’s $25 
million implementation grant for its Integrated Regional Water Management Plan.  
WUEPE will combine “smart” irrigation controller rebates with rebates for 
improvements to irrigation distribution system efficiency to reduce waste.  
(Outcome Levels 2, 3, 4, and 5) 

 
3. Catch Basin Screens and Filters:  During the reporting year, the City conducted 

post-installation debris measurements at new catch basin debris gates that will 
help keep bacteria-supporting organic debris and trash out of the MS4.  
Measurements were taken to evaluate the amount of organic debris kept out of the 
drain system and the amount of bacteria resident in the damp muck at the bottom 
of the basins.  Preliminary findings suggest 85% effectiveness.  The final report 
will be prepared in the first quarter of 2008.   Another grant was sought through 
the IRWMP Implementation Grant to install debris gates on catch basins south-
County-wide, but this program fell outside the fundable cutoff.  (Outcome Levels 
3, 4, and 5) 

 
C-3.6 Plan Development Assessment and Modifications  
 
Plan Development during the reporting year evolved in the context of participation in 
region-wide efforts to develop a framework for better performance assessment, driven in 
part by the Bacteria TMDLs  and the upcoming Permit re-issuance.   Local and regional 
receiving-water monitoring programs also began to produce findings useful in 
understanding the linkages to local program elements and helping define potentially 
fruitful directions for BMP effectiveness investigations.   
 
The modifications that are expected to be made to the Plan Development section of the 
City’s LIP in the upcoming year include the following: 
 

• The California Stormwater Quality Association (CASQA) framework for 
understanding Plan Development as a repeating cycle of planning, 
implementation, and assessment is expected to be incorporated as a tool for 
understanding program status.  The CASQA definitions of “Outcome Levels” 
ranging from 1 (compliance with activity-based permit requirements) to 6 
(improvements in receiving water quality) will be incorporated to describe 
progress and effectiveness of the overall program elements, as appropriate.  These 
changes were expected to be made in the current reporting year in conjunction 
with approval of the Fourth Term Permit; however, at the time of this writing, the 
terms of the Fourth Term Permit have not yet been approved by the RWQCB, and 
County-wide standardized metrics have therefore not yet been finalized. 
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• An initial step will be taken toward a geographic model of program development 

through the compilation of an inventory and mapping of standing-water structural 
BMPs for the Vector Control District.   Additional BMP inventory and mapping is 
expected to be initiated under the anticipated Fourth Term Permit requirements 
and the TMDL Load Reduction Planning process. 

 
• No changes to LIP Section 3 are being submitted for the current year. 
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section A-4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section A-4.2) 
 
No changes were made to the City’s enforcement authority during the reporting year. 
 
C-4.3 Legal Authority Assessment and Modifications 
 
During the course of the reporting year, it was determined that the City Council has sufficient 
authority in place to selectively implement street-sweeping parking restrictions and 
enforcement where these strategies are found to be needed and politically supported.  In 
anticipation of potential new requirements under the proposed Fourth Term Permit, a “test” 
street was identified during the reporting year and parking restrictions were implemented, as 
discussed in Section C-5.   
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1 Overall Program Management 
 
The Organization chart in the LIP (Exhibit A-2), identifies which Department(s) were 
responsible for the implementation of this stormwater program element.   
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
A-5.2) 
 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 

    Jurisdictional Summary  
Municipal Facility Types Total 

Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sweage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 2 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 32 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

2 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 9 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

13 
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There were no additions to the inventory during the reporting year. 
 
Watershed Summary  

Sub-Category Facility Types Number of 
Municipal 
Facilities in 
Watershed 

Aliso Creek - Active or Closed Municipal Landfills 0 
Aliso Creek - Publicly Owned Treatment Facilities 0 
Aliso Creek - Incinerators 0 
Aliso Creek - Solid Waste Transfer Facilities 0 
Aliso Creek - Land Application Sites 0 
Aliso Creek - Sites for Disposing and Treating Sewage Sludge 0 
Aliso Creek - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
Aliso Creek - Uncontrolled Sanitary Landfills 0 
Aliso Creek - Corporation Yards 0 
Aliso Creek - Maintenance Yards 0 
Aliso Creek - Storage Yards for Materials 1 
Aliso Creek - Airfields (Landside Operations) 0 
Aliso Creek - Parks and Cemeteries 14 
Aliso Creek - Public Buildings (Police, Fire, Libraries, etc.) 2 
Aliso Creek - Stadiums 0 
Aliso Creek - Stables 0 
Aliso Creek - Boat/Shipping Yards 0 
Aliso Creek - Animal Shelters/Services 0 
Aliso Creek - Public Parking Facilities 5 
Aliso Creek - Other Facilities Identified by the Municipality 10 
Dana Point Coastal Streams - Active or Closed Municipal Landfills 0 
Dana Point Coastal Streams - Publicly Owned Treatment Facilities 0 
Dana Point Coastal Streams - Incinerators 0 
Dana Point Coastal Streams - Solid Waste Transfer Facilities 0 
Dana Point Coastal Streams - Land Application Sites 0 
Dana Point Coastal Streams - Sites for Disposing and Treating Sewage Sludge 0 
Dana Point Coastal Streams - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Dana Point Coastal Streams - Uncontrolled Sanitary Landfills 0 
Dana Point Coastal Streams - Corporation Yards 0 
Dana Point Coastal Streams - Maintenance Yards 0 
Dana Point Coastal Streams - Storage Yards for Materials 1 
Dana Point Coastal Streams - Airfields (Landside Operations) 0 
Dana Point Coastal Streams - Parks and Cemeteries 17 
Dana Point Coastal Streams - Public Buildings (Police, Fire, Libraries, etc.) 0 
Dana Point Coastal Streams - Stadiums 0 
Dana Point Coastal Streams - Stables 0 
Dana Point Coastal Streams - Boat/Shipping Yards 0 
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Dana Point Coastal Streams - Animal Shelters/Services 0 
Dana Point Coastal Streams - Public Parking Facilities 3 
Dana Point Coastal Streams - Other Facilities Identified by the Municipality 2 
San Juan Creek - Active or Closed Municipal Landfills 0 
San Juan Creek - Publicly Owned Treatment Facilities 0 
San Juan Creek - Incinerators 0 
San Juan Creek - Solid Waste Transfer Facilities 0 
San Juan Creek - Land Application Sites 0 
San Juan Creek - Sites for Disposing and Treating Sewage Sludge 0 
San Juan Creek - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
San Juan Creek - Uncontrolled Sanitary Landfills 0 
San Juan Creek - Corporation Yards 0 
San Juan Creek - Maintenance Yards 0 
San Juan Creek - Storage Yards for Materials 0 
San Juan Creek - Airfields (Landside Operations) 0 
San Juan Creek - Parks and Cemeteries 1 
San Juan Creek - Public Buildings (Police, Fire, Libraries, etc.) 0 
San Juan Creek - Stadiums 0 
San Juan Creek - Stables 0 
San Juan Creek - Boat/Shipping Yards 0 
San Juan Creek - Animal Shelters/Services 0 
San Juan Creek - Public Parking Facilities 1 
San Juan Creek - Other Facilities Identified by the Municipality 1 

 
The municipal inventory is updated on an ongoing basis and provided as necessary to the 
Regional Board as a part of the Annual Progress Report submittal.   
 
No significant new municipal facilities are expected to be added to the municipal inventory in 
the upcoming year.   
 
C-5.3    Prioritization of Sites (LIP Section A-5.2) 
 
The City prioritizes the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total 

Number of 
Facilities 

Number of mandatory high priority facilities 40 
Number of "Other" high priority facilities  
Number of medium priority facilities  
Number of low priority facilities 18 
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Total Number of Facilities 58 

 
It should be noted that many park or other sites are double- and triple-counted in the inventory, 
due to the presence of parking lots and materials storage areas.   
 
Watershed Summary  
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

Aliso Creek 33   33 
Dana Point Coastal 
Streams 

6  16 22 

San Juan Creek 1  2 3 
Total for all 
categories 

39  18 58 

 
The municipal prioritization is updated on an ongoing basis and provided as necessary to the 
Regional Boards as a part of the Annual Progress Report submittal.  No update is being provided 
this year.  
 
C-5.4   Model Maintenance Procedures (LIP Section A-5.4) 
 
BMP fact sheets including Minimum Designated BMPs, Additional Controls and BMP Activity-
Specific Checklists have been developed and included in the LIP as a part of the Municipal 
Activities program.  The fact sheets include a description of specific BMPs for common 
municipal activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.   
 
No changes have been made to the Municipal Minimum Designated BMPs, Additional Controls 
or BMP Activity-Specific Checklists during this Reporting Year.  
 
 
C-5.5    Inspection (LIP Section A-5.5) 
 
The City inspected the existing municipal facilities at the frequency determined by the priority 
ranking assigned to each facility as identified in the LIP.  The inspections generally include a 
review of the material and waste handling practices, BMP implementation and evidence of past 
or present unauthorized non-stormwater discharges.   
The City inspects the high priority fixed facilities and field programs annually; all medium sites 
at least once every two years, low priority sites at least once every Permit Term, and drainage 
facilities annually before the wet season, with additional inspections as needed during the wet 
season.  The number of existing-facility inspections completed during the current reporting year 
is presented below.   
 
Jurisdictional Summary  
Municipal Facility Types Total Number 
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of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills  
Municipal Waste Facilities - Publicly Owned Treatment Facilities  
Municipal Waste Facilities - Incinerators  
Municipal Waste Facilities - Solid Waste Transfer Facilities  
Municipal Waste Facilities - Land Application Sites  
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge  
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills  
Corporation Yards - Corporation Yards  
Corporation Yards - Maintenance Yards  
Corporation Yards - Storage Yards for Materials 2 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

 

Other Municipal Owned and/or Operated Facilities - Parks and Cemetaries 32 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

2 

Other Municipal Owned and/or Operated Facilities - Stadiums  
Other Municipal Owned and/or Operated Facilities - Stables  
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards  
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services  
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 9 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

13 

Total for all Categories 58 
 
Included as an Attachment to Section 5 in Appendix I is Figure C-5-2, which summarizes the 
results of the inspection programs to indicate where BMPs are fully, partially or not 
implemented.   
 
Name of Field Program Number of Field Programs Inspected 
Landscape Maintenance 3 
Drainage System O&M 1 
Street Maintenance 1 
Solid Waste Handling  
Total 5 
 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Watershed Summary 
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Watershed Number of Facilities /Field 
Programs requiring Corrective 
Action 

Number of Re-inspections 
 

Aliso Creek 10 
 

 

Dana Point Coastal 
Streams 

12 
 

 

San Juan Creek 1 
 

 

 
The inspection program generally identified very good compliance with minimum BMPs at 
existing municipal facilities and programs, as detailed in the Attachment Table C-5-2.  Many of 
the City's parks were identified last year as needing to have lids added to existing trash 
receptacles.  These park sites were therefore all categorized as having "BMPs partially 
implemented" and "requiring corrective action". During the reporting year, the trash can lids 
were ordered for most of the parks, but installation (including physically attaching the lid to the 
existing receptacle) was not completed.  The remaining work will be completed during the 
FY07-08 reporting year.   
 
Better cleanup of grass clippings in the landscape maintenance programs continues to be a 
problem in the Streetscape program, but not in the parks. A system of consistent reporting of 
sewer leaks on private laterals has not been developed as these are handled privately (the City 
does not operate the sewer system). 
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 
Programs with BMPs 
Fully Implemented 

Number of 
Facilities/Field 
Programs with BMPs 
Partially Implemented 

Number of 
Facilities/Field 
Programs With No 
BMPs  

Aliso Creek 2 15 0 
Dana Point Coastal 
Streams 

3 13 0 

San Juan Creek 2 1 0 
 
With regard to its Street Sweeping and Catch Basin Cleanout programs, inspections showed that 
access to catch basins for annual cleaning was hindered in those cases where a catch basin did 
not have a manhole-type access and a debris gate had been installed to help keep debris on the 
street where it would be accessible to the Sweeping Sweepers.   Preliminary evaluation of the 
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debris gates demonstrated that they were effective in reducing the entry of debris and dirt into the 
MS4 during the dry season (see Section 11).   For the upcoming year, the City plans to continue 
installing debris gates at additional catch basin sites, and has budgeted for installing manholes at 
any catch basins that need them in order to facilitate cleaning.   
 
The City’s Minimum Designated BMP calls for sweeping streets at least monthly, but in practice 
all City streets have been swept twice a month.  During the reporting year, the City implemented 
a trial-run modification to its street sweeping program in one neighborhood where a heavy load 
of parked cars was negatively impacting sweeping effectiveness.  The trial program included 
weekly sweeping on a split schedule (one side of the street swept one day, the other side on the 
next day), with “no parking during sweeping” signs posted and parking enforcement citations 
issued as needed.  This program has been effective at reducing debris on the street and has 
generated only minimal resistance among the residents. 
  
The City also conducted inspections on construction projects being carried out under 
encroachment permits by private parties within the City’s right-of-way, and on significant City 
capital improvement projects.  Municipal construction-related projects that were inspected by 
municipal staff for the reporting year are summarized below. 
 
Municipal Construction-Related Projects 
Type of project Number of projects 
Encroachment permit projects 240 
Municipal major Capital Improvement Projects 8 
 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
The City found no issues at its facilities that required enforcement action.  
 
C-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
Dana Point Coastal Streams 0 
San Juan Creek 0 
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C-5.6    Education and Training (LIP Section A-10.5.2) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Construction Site 
Inspection 

10/23/06 
 

 
 

 
 

 

PEA Report training 09/06/07 
 

PubWrk, 
ComDev 
 

Key program 
staff 
 

3 

 
Training Conducted by City for City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

 
NPDES Permit 
revisions 

03/23/07 
 

Admin 
 

City Mgr & 
Dept Heads 
 

6 
 

 
NPDES provisions 

03/22/07 
 

Comm Dev 
 

Key program 
staff 
 

2 
 

 
NPDES Permit 
revisions 

04/03/07 
 

City Council 
 

Council 
meeting 
 

5 
 

 
 

 
 

 
 

 
 

 
 

 
Other training opportunities that the City participated in include the following:  
 
Title of 
Workshop or 
Training 

Date 
Attended 

Sponsoring 
Organization 

Staff 
Participated by 
providing a 
Presentation 

Name Department 

 
Costal Coalition 
qtrly series 

4/27/06 
 

Costal 
Coalition 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
CASQA 
Conference 

10/10/06 
 

CASQA 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
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Green Building 
for Cities 

02/28/07 
 

Green 
Building 
Council 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
H20 Conference  

10/10/06 
 

Headwaters to 
Ocean 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
CASQA qtrly 
mtg series 

03/01/07 
 

CASQA 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
 
C-5.6.2    Education 
 
The City has conducted outreach to its fixed facilities, field programs, drainage facilities, 
contracted activities, and leased facilities within its jurisdiction to ensure that they are informed 
of their responsibilities.  This outreach has included efforts such as tailgate training sessions, 
inspection form updates, distribution of brochures and fact sheets, etc.   A summary of the City’s 
outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet Title/Subject Number 

Distributed 
Distribution Method(s) and 
Location(s)  

Revised inspection forms w/BMPs  12 
 

Inbox distribution 

Total number of outreach materials 
distributed during the current reporting year 

12 
 

 

 
Website 
 
The City's website was updated during the prior reporting year to a new Complaint Management 
System to allow residents to email their concerns relating to water quality or other issues to the 
City.  The system routes complaints to the appropriate staff person and tracks responses.  
 
Jurisdictional Summary – Workshops 
 
City staff attended seven different policy development/educational workshop series during the 
reporting period.  Due to formatting constraints, the Workshops table lists only one date for each 
workshop series, although in each case the series included meetings ranging from biweekly to 
monthly during the reporting year. 
 
Jurisdictional Summary – Workshops 
 
Workshop Title Subject Date Target Audience Number of 

attendees 
 TMDL 03/29/07 Cities, RWQCB 1 
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Bacteria TMDL I 
Series 

development 
 

 staff 
 

 

 
IRWMP Series 

Plan 
development 
 

02/06/07 
 

Cities, Water 
Districts 
 

1 
 

 
Statewide 
Constr. Pmt 

Proposed 
changes 
 

04/17/07 
 

Cities, 
Developers, 
NGOs 
 

1 
 

 
SCCRWP 
Natural Loading 

Natural Pollutant 
Loads 
 

02/27/07 
 

Cities, NGOs, 
consultants  
 

1 
 

 
Water Shed 
Mtgs. Series 

Aliso-San Juan- 
Salt Creeks 
 

1/18/07 
 

 Cities,NGOs, 
Water Dists 
 

1 
 

 
SCCWRP 
Epidemio Study 

Epidemiology at 
Doheny 
 

05/03/07 
 

Scientists, Cities 
 

1 
 

 
MS4 Permit 
Renewal mtgs 

Fourth Term 
MS4 Permit 
 

03/07/07 
 

Cities, County 
 

2 
 

 
 
C-5.7   Environmental Performance Report (LIP Section A-5.6) 
 
The Environmental Perform Each reporting year serves as the benchmark for the next year’s 
resource effort and EPR process evaluation.   This EPR process emphasizes: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
The Environmental Performance Reports are completed each year by the City from inspection 
forms for each inventoried municipal fixed facility, field program, and drainage facility.   Copies 
of the completed forms are attached under Section 5 in Appendix I.   
 
C-5.8   Municipal Activities Program Assessment and Modifications  
 
During the reporting year, a fee-forfeiture program was in place for encroachment permit 
projects inspected by City staff to improve compliance and educate contractors. This program 
has been successful for all its intended purposes and has brought net revenue to the City.  
 
Also during the reporting year, the Water Quality Planning Checklist for Public Works 
Construction Project Managers continued to be successful in promoting better recognition and 
incorporation of water quality design and permit requirements into the public sector construction 
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project design process.   This form is expected to be updated in the coming year if related 
changes are made to the MS4 permit or the Statewide General Construction Permit. 
 
In last year’s assessment of the Municipal program, the City identified the following issues and 
prepared a “Municipal Action Plan”, as follows: 
 
Municipal Action Plan 
Action 
Initiate modified street-sweeping program to 
increase sweeping frequency at high-traffic 
streets 

Status:  Trial program implemented at one 
street, increasing frequency to weekly 
combined with posted traffic enforcement 

Proceed with phased installation of trash 
receptacle lids at City parks 

Status:  Trash can lids purchased for most 
parks but not installed until Summer 2007 

Continue installation of debris gates at catch 
basins 

Status:  Some gates were installed and others 
have been ordered for future installation. 

Install manhole covers at catch basins currently 
lacking them, to facilitate access for cleaning 

Status:  Funding was budgeted for the work 
but the work has not yet been completed. 

Implement storm drain repair/rehabilitation 
projects at 3 locations. 

Status:  Funding was budgeted for the work 
but the work has not yet been initiated. 

 
No revisions to LIP Section 5 are being made this year. 
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section 6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permit and draft Fourth Term 
Permit set a high expectation for the performance of the public education component of 
the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section A-6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the DAMP (see DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring 
counties to ensure that media overflow messages are compatible and provides combined 
media buying power that could not be achieved by this City and the other Permittees 
individually.  
 
C-6.3 City Public Education Focus (LIP Section A-6.3) 
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also supplements 
the countywide campaign at a local level to address City specific issues and target 
constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following: 
 
Public Education Material Distribution 
 
The City made educational materials available to its residents at the City Hall lobby, the 
Public Works and Community Development Departments, the Senior Center, and at 
Crown Valley Community Park.   
 
Available Materials 
BROCHURES- ENGLISH 
The Ocean Begins at Your Front Door  
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Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
Help Prevent Ocean Pollution: Tips for Pet Care 
Help Prevent Ocean Pollution: Tips for Pool Maintenance 
Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
Water Quality Guidelines for Permitted Lot and Pool Drains  
Sewage Spill Reference Guide 
 
BROCHURES- SPANISH 
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
 
OTHER 
Construction Runoff Guidance Manual 
  
 
Employee Training and Outreach: 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
Distributed informational notices to all employees' inboxes and email; 
Posted information on the City's website; 
Conducted in-house program development sessions to refine procedures with lead 
program staff in each department; 
Sent key staff to all the Countywide NPDES subcommittee meetings; 
Encouraged attendance by planners, inspectors and code enforcement officers at training 
seminars and workshops put on by the County; 
Met individually with capital construction project managers to review relevant program 
requirements; 
Met with contract supervisory personnel to establish specific obligations and reporting 
procedures. 
  
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
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Maintained a supply of BMP fact sheets and construction-related educational brochures 
in the Community Development Department; 
Included BMP requirements in bid documents for Public Works construction projects; 
Distributed BMP fact sheets with permits;  
Distributed BMP fact sheets and Construction Runoff Guidance Manual at construction 
sites ; and 
Contacted construction site managers prior to each rainy season.  
 
Outreach to Industrial Site Owners and Operators  
 
The City no longer has any industrial sites within its boundaries.   
 
Training & Outreach Activity – Industrial Sites 
Not applicable  
 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
Provided information about BMPs and regulations with business licenses or permits . 
Mailed or delivered brochures. 
Distributed information and educated owners and operators during inspections. 
Maintained a supply of informational brochures and flyers relevant to commercial sites in 
the Community Development Department.  
 
 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
 
 Outreach Initiatives 
Published information about urban runoff and stormwater pollution issues on the City’s 
website  
Published newsletter articles about urban runoff issues and pollution pollution prevention 
in every edition of the quarterly Citywide newsletter. 
Provided news releases to the City’s local newspaper covering subjects such as the City's  
E-Waste Collection Events and Stream Restoration Projects.   
Made relevant water quality brochures available at City Hall, the Senior Center, and the 
Community Park. 
Televised City Council meetings on the city’s local cable access channel, including 
water-quality-related agenda items.  
Advertised at City facilities using the County's  stormwater pollution prevention artwork 
Participated in community events by hosting a booth with information and promotional 
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materials at the annual Expo and Volunteer Connection Day events. 
Sponsored the Countywide Annual Inner Coastal & Watershed Cleanup Day financially. 
Mailed information about water quality issues and BMP checklists to all Homeowners 
Associations. 
Cooperatively developed program parameters, application forms, and guidelines for the 
single-family-residential component of the SmarTimer/Edgescape Evaluation Project 
(SEEP), and published information and application forms at www.mwdoc.com/seep 
   
 
 
The following initiatives targeted schools: 
 

Schools Initiatives 
Participated in "Career Day" at the local high school. 
Participated in "Work Shadow Day" for the local high school.  
Initiated a partnership with the Ocean Institute and local corporate sponsors to 
provide a field trip for all public-school 6th graders in Laguna Niguel to learn about 
watershed and water quality issues. 

 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 
Formed partnership with the Municipal Water District of Orange County and other 
south Orange County cities for the developing and implementing the 
SmarTimer/Edgescape Evaluation Project (SEEP) grant program to promote low-
impact landscaping in Laguna Niguel at single-family residences.   
Joined with other local cities and water/sewer districts to update the Integrated 
Regional Water Management Plan and secure successful grant funding for the Water 
Use Efficiency Program Expansion (WUEPE), which is a water conservation/ 
pollution prevention project. 
Continued the partnership with the South Orange County Wastewater Authority for 
administrative and fundraising support of the proposed Orange Coast Watershed 
Education Center.  Initiated discussion with the County for siting the Center in one 
of the County Regional Parks in Laguna Niguel.  
Formed partnership under the UC Davis Educational Effectiveness Evaluation 
Program (UCDEEEP) for a non-structural BMPs effectiveness study examining 
public education in single-family neighborhoods and measuring changes in urban 
runoff quantity and quality. 

 
 
C-6.4  Public Participation (LIP Section A-6.4) 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
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Public Participation 
Encouraging Behavior Change - Through the public education program, residents 
have been asked to make adjustments to their activities to reduce the impact to the 
storm drains and water quality.   
 
Asking for Feedback -The City has provided opportunities for residents to ask 
questions and give comments about the stormwater program.  City newsletters and 
the website have included contact information for people to communicate with 
municipal staff.   
 
Participating in Outreach Events – Participation in outreach events allows for a two-
way communication with the public. It is an excellent opportunity to not only 
disseminate stormwater public education information and materials but also allows 
the .public to respond with question, comments and/or concerns.  
 
School Programs - Providing children with the tools to actively participate in the 
protection of their local waterways and beaches creates powerful environmental 
stewards of the future. 
  

 
 
C-6.5 Program Effectiveness Assessment (LIP Section A-6.5) 
 
Overall, the City's public education program was successful in supplementing the 
Countywide educational efforts and in reaching localized target audiences.  Water quality 
education materials and pollution-prevention grant applications were made available 
through the City's website.  Inter-agency partnerships and residential education were 
boosted during the reporting year by successful grant applications in cooperation with the 
local water/sewer districts and adjacent cities, and implementation was begun on the 
Water Use Efficiency Program Expansion (WUEPE) grant under  Proposition 50 Chapter 
8, the separate SmarTimer/Edgescape Evaluation Project (SEEP) under the Proposition 
40 Urban Stormwater Program, and the UC Davis Educational BMP Effectiveness 
Evaluation Project (EBEEP).  Meetings were held with the Orange County Natural 
History Museum and the County of Orange Resource Development & Management 
Division to develop collaborative efforts for the proposed Watershed Education Center.  
Initial planning began for a watershed-based educational field trip to the Ocean Institute 
for all the public-school 6th graders in Laguna Niguel. 
 
From a quantitative standpoint, the total number of “impressions” with water quality 
messages generated during this reporting year through the various communication 
mechanisms was estimated as follows: 
 
2,000  Community events participation (1 larger, 2 smaller events) 
100,000 Quarterly newsletter (25,000 households x 4 quarters) 
200,000 Articles in the Laguna Niguel News (25,000 circulation x 8) 
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2,000  Televised Council meetings with water quality topics(500 viewers x 4) 
100  In-house training (50 employees, 2 communication sets) 
50  BMP information distributed for new entitlements and permits 
1200  BMP information distributed during construction site inspections 
150  Information distributed during commercial/industrial site inspections 
350  Students participating in Career Day and Workshadow Day  
150  Attendees at BMP presentations by City staff at water quality conferences 
60  Audiences for City presentations at watershed stakeholder groups 
96 BMP checklist mailings to property managers (96 HOAs) 
675 Postcards, door-hangers, and letters sent to single-family homeowners in 

the targeted SEEP neighborhoods. 
 

 
 
Through its own public eduation effort, the City estimates it made the following number 
of impressions during the reporting period:  
300,000  
 
 
C-6.6 Public Education Modifications 
 
Priorities for the upcoming year include distributing marketing materials targeted to pre-
selected single-family residential neighborhoods to encourage enrollment in the new 
SEEP, WUEPE and EBEEP pollution-prevention grant projects; outreach to 
Homeowners Associations to encourage more vigilance against irrigation runoff; and 
implementation of a watershed-oriented field trip to the Ocean Institute for all public-
school sixth graders in the City .   
 
No program modifications are being made to the Public Education section of the City’s 
LIP this year. 
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.  
 
In May 1997 the City certified to the San Diego Regional Board that it was implementing the 
new development and redevelopment water quality requirements developed with the Principal 
Permittee and other Permittees as Appendix G of the 1993 DAMP. Since that time all new 
development and redevelopment in the City has occurred in conformance with Appendix G 
resulting in BMPs being implemented for water quality improvement in many projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7). 
 
Note:  Per the County, reporting data is no longer required to be broken down by 
watershed.  Therefore, where applicable, the format and number of tables included in this 
section have been modified from those used in the 2005-2006 PEA to remove such 
references. 
 
C-7.2  Organization Structure (LIP Section A-7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element were identified in an Organization Chart (Figure 
A-7-1) of the City’s Local Implementation Plan (LIP).  Changes made to the Organization Chart 
during the reporting period are included as Attachments under Section A-2 and A-7.2 in 
Appendix II to this report. 
  
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
The City did not identify any General Plan elements that needed to be revised during this 
reporting period. 
 
C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
As described in the City’s LIP, the City utilizes the State’s standard CEQA checklist during the 
project environmental review process.  The City did not identify any needed revision to the 
CEQA checklist it utilizes. 
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The City did not identify any needed revision to the CEQA checklist it utilizes.  The City’s 
CEQA Checklist was not changed and is incorporated into the City’s LIP  
 
C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 
 
C-7.5.1 Conditions of Approval 
 
During this reporting period, the City did not identify any needed revision to its standard 
Conditions of Approval. The Conditions of Approval for the City are as follows: 
 
 Water Quality Conditions: 
 

 Prior to the issuance of any grading or building permits for projects that will result in 
soil disturbance of one or more acres of land, the applicant shall demonstrate that 
coverage has been obtained under California’s General Permit for Stormwater 
Discharges Associated with Construction Activity by providing a copy of the Notice of 
Intent (NOI) submitted to the State Water Resources Control Board and a copy of the 
subsequent notification of the issuance of a Waste Discharge Identification (WDID) 
Number.  Projects subject to this requirement shall prepare and implement a Stormwater 
Pollution Prevention Plan (SWPPP).  A copy of the current SWPPP shall be kept at the 
project site and be available for City review on request. 

 
 Prior to the issuance of any grading or building permits or prior to recordation upon 

subdivision of land if determined applicable by the Community Development Director, 
the applicant shall submit to the City for review and approval a Final Water Quality 
Management Plan that: 

 
a. Incorporates approved plans, requirements of preliminary WQMP, conditions of 

approval and any applicable CEQA mitigation measures; 
b. Incorporates the applicable Routine Source Control BMPs as defined in the 

DAMP; 
c. Incorporates Treatment Control BMPs as defined in the DAMP; 
d. Generally describes the long-term operation and maintenance requirements for 

the Treatment Control BMPs; 
e. Identifies the entity that will be responsible for long-term operation and 

maintenance of the Treatment Control BMPS; and, 
f. Describes the mechanism for funding the long-term operation and maintenance 

of the Treatment Control BMPs. 
 

 Prior to grading or building permit close-out and/or the issuance of a certificate of use 
or a certificate of occupancy, the applicant shall: 

 
a. Demonstrate that all structural best management practices (BMPs) described in 

the project’s WQMP have been constructed and installed in conformance with 
approved plans and specifications;  
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b. Demonstrate that applicant is prepared to implement all non-structural BMPs 
described in the project’s WQMP;  

c. Demonstrate that an adequate number of copies of the project’s approved 
WQMP are available onsite; and, 

d. Submit for review and approval by the City an Operations and Maintenance 
(O&M) Plan for all structural BMPs. 

 
Industrial Facilities 
 

 For industrial facilities subject to California’s General Permit for Stormwater Discharges 
Associated with Industrial Activity as defined by Standard Industrial Classification 
(SIC) code, prior to grading or building permit close-out and/or the issuance of a 
certificate of use or a certificate of occupancy, the applicant shall demonstrate that 
coverage under the permit has been obtained providing a copy of the Notice of Intent 
(NOI) submitted to the State Water Resources Control Board and a copy of the 
notification of the issuance of a Waste Discharge Identification (WDID) Number. 

 
Eating and Drinking Establishments 
 

 To prevent pollution generated from site specific activities, pursuant to Section A-9.2, 
Commercial Program of the City of Laguna Niguel Stormwater Local Implementation 
Plan, the applicant shall implement Best Management Practices (BMPs) for Eating and 
Drinking Establishments (Fact Sheet IC-20), including but not limited to, the use and 
maintenance of grease interceptors, in accordance with the requirements of the Moulton 
Niguel Water District, and the use of a dedicated cleaning area with a drain which is 
plumbed to the sanitary sewer system.  All equipment, including floor mats, grease 
filters, grills, garbage cans, etc., shall be cleaned in a wash area that is plumbed to the 
sanitary sewer system (i.e. mop sink or wash water containment basin).  Wash water 
from the cleaning of outdoor eating areas, “drive-thru” areas, sidewalks, parking lots 
and dumpster storage areas must be contained and disposed of properly and shall not 
be allowed to enter the storm drain system including the gutter and storm-drain inlets. 

          
Special Conditions 
 

 Prior to the issuance of any building permits, the applicant shall include in the plans any 
urban runoff control measures deemed necessary by the Building Official. 

 
 Prior to issuance of certificates of use and occupancy or building permits for individual 

tenant improvements or construction permits for a tank or pipeline, uses shall be 
identified and, for specified uses, the applicant shall propose plans and measures for 
chemical management (including, but not limited to, storage, emergency response, 
employee training, spill contingencies and disposal).  The chemical management 
measures shall be incorporated as an element of a Water Quality Management Plan and 
shall be subject to the approval of the City Building Official and other specified agencies 
such as the Fire Authority/Fire Department, the Orange County Health Care Agency 
and sewering agencies to ensure implementation of each agency’s respective 
requirements.  Certificates or permits may be ministerially withheld if features needed 
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to properly manage chemicals cannot be incorporated into a previously completed 
building, center or complex. 

 
Construction Related Conditions 
 

 Water-Quality Notes - The following water-quality notes shall be added to the project’s 
building plans: 

 
a. Sediments from areas disturbed by construction shall be retained on site using an 

effective combination of erosion and sediment controls.  Stockpiles of soil shall be 
properly contained to minimize the transport of sediment from the site to streets, 
sidewalks, gutters, drain inlets or adjacent properties by runoff, vehicle tracking or 
wind. 

 
b. To trap sediment before it enters the storm-drain system, including gutters and drain 

inlets, use sandbags, gravelbags or other effective filter or trap-type barriers where 
appropriate to intercept and slow the flow of runoff from the construction site.  All 
on-site storm-drain inlets shall be protected.  Off-site inlets shall be protected in 
areas where construction activity tracks sediment onto paved areas or where drain 
inlets receive runoff from the construction site. 

 
c. On a daily basis remove by sweeping or vacuuming and dispose properly all 

sediment and construction debris which is tracked or deposited onto public or 
private sidewalks, gutters or paved roads.  Sediment and construction debris shall 
not be washed into the storm drain system, including the gutter and storm-drain 
inlets. 

 
d. To control dust generated by construction activities use water or other dust 

stabilizers.  Cover or stabilize small stockpiles of soil and debris to reduce blowing 
dust. 

 
e. Construction-related materials, wastes, spills or residues shall be retained on site to 

minimize transport from the site to streets, sidewalks, gutters, drain inlets or 
adjoining properties by wind or runoff.  Use appropriate covers, containment areas 
or surfaces and indoor storage to prevent soil contamination and contact with storm-
water runoff. 

 
f. Stockpiles of soil, sand, gravel, building and paving materials and pressure-treated 

wood shall be managed to prevent air and water pollution.  Stockpiles and materials 
shall not be allowed in the gutter or street and should be located 50 feet away from 
concentrated flows of storm water, watercourses and drain inlets.  Prior to the onset 
of rain, stockpiles shall be covered and protected by a temporary perimeter sediment 
barrier at all times. 

 
g. Hazardous-material waste, including but not limited to petroleum products, roofing 

tar, paints, solvents, stains, acids, wood preservatives, septic wastes and asphalt 
products, shall not be allowed to enter the gutter, storm-drain system or 
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watercourses. They shall be properly transported, used, stored and disposed as 
required by federal and state law.  Paint brushes and equipment for water-and oil-
based paints shall be cleaned within a contained area and shall not be allowed to 
contaminate site soil, watercourses or storm-drain systems.  Water-based paints shall 
be rinsed into the sanitary-sewer system; and thinners, solvents, excess oil-based 
paints and sludge shall be disposed as hazardous waste. 

 
h. Cementaceous products such as concrete, mortar or stucco from concrete trucks, 

potable mixers and miscellaneous containers shall not be washed-out into the gutter, 
storm-drain system or watercourses.  Designated washout areas shall be located at 
least 50 feet from concentrated flows of storm water, watercourses and storm-drain 
inlets.  Runoff from washout-areas shall be contained by constructing a temporary 
pit or berm area large enough to capture the liquid and solid waste materials. 

 
i. Saw-cut-cement concrete and asphalt-concrete slurry shall not be allowed to enter 

the gutter, storm-drain system or watercourses.  Residue from grinding operations 
shall be picked up by means of a vacuum attachment to the grinding machine and 
not allowed to flow across the pavement or be left on the surface of the pavement. 

 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
- City of Laguna Niguel Water Quality Management (WQMP) Guidelines, dated November 15, 
2003 
- WQMP Template 
- BMP Fact Sheets 
 
During this reporting period the City received four (4) Preliminary and one (1) Final WQMPs for 
review and approval as noted in the table that follows. 
 
 Reviewed Approved 
Preliminary WQMP 4 4 
Final WQMP 1 1 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.  This is in contrast to the City’s 2005-2006 PEA which departed from the 
standard County PEA format and also included preliminary WQMP data. 
 
The project for which a final WQMP was approved is considered a priority project.  The final 
WQMP includes treatment control BMPs to meet the SUSMP requirements.  These BMPs 
include proprietary control measures such as a Media Filter System and Oil/Water Separator 
System housed within underground vaults and connected to the projects storm drain system.  In 
addition, the project utilizes landscape areas to supplement the proprietary control measures. 
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In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 
 Text Summarizing Each Common Deficiency 
1 Failure to utilize the appropriate structural 

BMP to target both the primary and the other 
pollutants of concern 

2 Failure to identify the appropriate receiving 
water and the pollutants for which they are 
impaired. 

3 Failure to include an operation and 
maintenance plan (O&M) in the WQMP. 

 
Table C-7.1 part A 
Field Name Value 
Industrial Development (acres)  
Commercial Development (acres) 1.3 
Residential Development (acres)  
Development (acres) 1.3 
Applicable Routine non-Structural Source Control BMPs - N1. Owner, Tenant, 
Occupant Education 

1 

Applicable Routine non-Structural Source Control BMPs - N2. Activity 
Restrictions 

1 

Applicable Routine non-Structural Source Control BMPs - N3. Common Area 
Landscape 

1 

Applicable Routine non-Structural Source Control BMPs - N4. BMP 
Maintenance 

1 

Applicable Routine non-Structural Source Control BMPs - N5. Title 22 CCR 
Compliance 

1 

Applicable Routine non-Structural Source Control BMPs - N6. Local Water 
Quality Permit 

1 

Applicable Routine non-Structural Source Control BMPs - N7. Spill 
Contingency Plan 

1 

Applicable Routine non-Structural Source Control BMPs - N8. Underground 
Storage Plan 

1 

Applicable Routine non-Structural Source Control BMPs - N9. Hazardous 
Materials Disclosure 

1 

Applicable Routine non-Structural Source Control BMPs - N10. Uniform Fire 
Code 

1 

Applicable Routine non-Structural Source Control BMPs - N11. Common 
Area Litter Control 

1 

Applicable Routine non-Structural Source Control BMPs - N12. Employee 
Training 

1 

Applicable Routine non-Structural Source Control BMPs - N13. Loading Dock 
Good Housekeeping 

 

Applicable Routine non-Structural Source Control BMPs - N14. Common 1 
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Area Catch Basin Inspection 
Applicable Routine non-Structural Source Control BMPs - N15. Street 
Sweeping Private Streets & Parking Lots 

1 

Applicable Routine non-Structural Source Control BMPs - N17. Retail 
Gasoline Outlets 

1 

Applicable Routine Structural Source Control BMPs - Storm Drain System 
Stenciling/Signage 

1 

Applicable Routine Structural Source Control BMPs - Outdoor Material 
Storage Area 

 

Applicable Routine Structural Source Control BMPs - Trash Storage Areas 1 
Applicable Routine Structural Source Control BMPs - Efficient Irrigation 
Systems & Landscape Design 

1 

Applicable Routine Structural Source Control BMPs - Protect Slopes & 
Channels 

1 

Applicable Routine Structural Source Control BMPs - Loading Dock Areas  
Applicable Routine Structural Source Control BMPs - Maintenance Bays  
Applicable Routine Structural Source Control BMPs - Vehicle Wash Areas  
Applicable Routine Structural Source Control BMPs - Outdoor Process Areas  
Applicable Routine Structural Source Control BMPs - Equipment Wash Areas  
Applicable Routine Structural Source Control BMPs - Fueling Area 1 
Applicable Routine Structural Source Control BMPs - Hillside Landscaping 1 
Applicable Routine Structural Source Control BMPs - Wash Water Controls 
for Food Prep Areas 

 

Applicable Routine Structural Source Control BMPs - Community Car Wash 
Racks 

 

Selected Treatment Control BMPs - Biofilters 1 
Selected Treatment Control BMPs - Detention Basins  
Selected Treatment Control BMPs - Infiltration Basins  
Selected Treatment Control BMPs - Wet Ponds or Wetlands  
Selected Treatment Control BMPs - Filtration 2 
Selected Treatment Control BMPs - Hydrodynamics Separation Systems  
Selected Treatment Control BMPs - Regional or Watershed BMPs  
Site Design BMPs 1 
 
Table C-7.1 part B 
Field Name Value 
# of New Development Projects 1 
# of Re-Development Projects 0 
# of  WQMPs Approved 1 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City has used the following mechanism(s): 
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1) The City requires standard water quality notes for building and grading plans and/or a 
signed water quality form acknowledging the required construction related BMPs. 

 
2) The City requires that all applicants for building or grading permits for sites of one acre 

or more (1) have submitted a Notice of Intent (NOI) to the State Water Resources Control 
Board, and (2) understand that a Stormwater Pollution Prevention Plan (SWPPP) must be 
completed and onsite before any commencement of any construction activities, the City 
has used the following mechanism(s). The City requires submittal of the NOI prior to 
issuance of the construction permit. 

 
3) The City requires erosion and sediment control plans prior to issuance of grading permits. 
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
 
During the reporting period, the City did not identify any needed revisions to its WQMP 
requirements.  The City's requirements are included in Section A-7 of the LIP. 
 
C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 1 1  1 
Self Certification     
Other     

 
Of those project-specific WQMPs that were verified, the City took no enforcement actions. 
 
In verifying Project WQMPs for BMP implementation and ongoing operations and maintenance, 
the City found no common deficiencies warranting enforcement action. 
 
C-7.8 Training and Outreach (LIP Section A-7.8) 
 
City staff having implementation responsibility related to new development and redevelopment 
received the following training during this report period. 
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Title of Workshop or 
Training Module 

Training 
Sponsored or 
Conducted 
By 

Date of 
Training 

Attendee 
Name 

Attendee Department 

Laguna Niguel 
LIP/WQMP Review 

Jeff Gibson, 
Planning 
Manager 

7/1/06 Larry 
Longenecker, 
Senior 
Planner 

Planning Division 

Laguna Niguel 
LIP/WQMP Review 

Jeff Gibson, 
Planning 
Manager 

10/1/06 Jonathan 
Orduna, 
Senior 
Planner 

Planning Division 

Training on New 
Development and 

Orange 
County 
Stormwater 
Program 

10/25/06 Larry 
Longenecker, 
Senior 
Planner 

Planning Division 

Training on New 
Development and 

Orange 
County 
Stormwater 
Program 

10/25/06 Jonathan 
Orduna, 
Senior 
Planner 

Planning Division 

 
During the current reporting period, no special education or outreach activities for developers, 
engineers/architects, and construction/general contractors promoting awareness of stormwater 
quality issues and requirements were conducted by the City. 
 
C-7.9 New Development/Redevelopment Program Modifications 
 
As the last step, the City evaluates the program and determines what changes would be 
appropriate.  In general, the New Development program is considered to be working effectively.  
No LIP changes are being incorporated in the Section 7 standard program this year. 
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C-8.0 Construction  
 
C-8.1 Introduction (LIP Section A-8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities. 
 
Note:  Per the County, reporting data is no longer required to be broken down by 
watershed.  Therefore, where applicable, the format and number of tables included 
in this section have been modified from those used in the 2005-2006 PEA to remove 
such references. 
 
C-8.1.1 Overall Program Management 
 
Through the submittal of an Organization chart, the City identified which Department(s) 
were responsible for the implementation of this stormwater program element.  Changes 
made to the Organization Chart during the reporting period are included as Attachments 
under Section A-2 and A-8.1.1 in Appendix II to this report. 
 
 
C-8.2    Inventory of Construction Sites (LIP Section A-8.2) 
 
The City maintains an inventory of the identified construction sites within the City’s 
jurisdiction.  Summaries of the construction inventory are provided below.  As compared 
to the previous reporting year, the level of construction activity was approximately the 
same. 
 
Jurisdictional Summary: 
Private Projects Public Projects 

for Santa Ana 
Region 

Public 
Projects for 
San Diego 
Region 

Total for all categories for 
current reporting year 

1206 0 18 1224 
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory and 
map are included as Attachments under Section C-8 in Appendix I to this report. 
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C-8.3 Prioritization of Construction Sites (LIP Section A-8.3) 
 
The City of Laguna Niguel prioritized the construction sites as high, medium or low 
based on their respective threat to water quality.  Summaries of the prioritizations are 
provided below. 
 
Jurisidctional Summary 
Construction Site Prioritizations Total Public Project 

Sites 
Total Private Project Sites 

- Mandatory high priority sites 0 1 
- Sites subject to General Construction 
Permit 

0 2 

- Sites with a high potential for or history 
of non-stormwater discharges 

0 0 

- Site tributary to and within 500 feet of 
an ASBS 

0 0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 0 

- Sites within, directly adjacent to or 
discharging directly to an ESA 

0 0 

Number of mandatory high priority sites 0 1 
Number of medium priority sites 2 1 
Number of low priority sites 16 1204 
Total Number of Sites 18 1206 
 
The number of low and medium priority sites varies from year to year due to changes in 
construction activity.  The number of high priority sites remained the same.  There is only 
one high priority site in the City and it is a long-term development project for single-
family production (tract) homes which are located on a large property (50 acres or more). 
 
The construction prioritization is updated on an ongoing basis and provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated 
inventory and map with the prioritizations is included as an Attachment under Section C-
8 in Appendix I to this report. 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction 
program.  The fact sheets include a description of specific BMPs for common 
construction activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.  The activity based Construction 
fact sheets that were developed are fact sheets from the 2003 edition of the California 
Stormwater Quality Association Stormwater Best Management Practice Handbook-
Construction and are incorporated into the City’s LIP. 
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C-8.5    Documentation Requirements (LIP Section A-8.6) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.  
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section A-8.7) 
 
The City of Laguna Niguel inspected the construction sites at the frequency determined 
by the priority ranking assigned to each facility as identified in the LIP.  The inspections 
generally include a review of BMP implementation through the erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices 
on a site and evidence of past or present unauthorized non-stormwater discharges. 
 
The City of Laguna Niguel inspects all construction sites at the frequencies stated in the 
table below from the City’s LIP. 
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

 
*Or, 
Monthly for any site that the City of Laguna Niguel certifies in a written statement to the 
SDRWQCB all of the following (certified statements may be submitted to the San Diego 
Regional Board at any time for one or more sites): 
 
i. City has record of construction site’s Waste Discharge Identification Number 

(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 

ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 

iii. City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and  

iv. City finds that the SWPPP is being properly implemented on site. 
 
The number of inspections completed by Community Development Department staff 
during the current reporting year is presented below.  In contrast to the City’s 2005-2006 
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PEA which departed from the standard County PEA format, inspections conducted by 
Public Works Department staff (for encroachment permits or for significant municipal 
Capital Improvement Program projects) are reported under Section 5 – Municipal 
Activities only. 
 
Jurisdictional Summary 

Facility Category Number of Sites Inspections During the  Reporting 
Period 

 High Med Low 
Private Projects 23 4 2434 
Public Projects-Santa Ana Region 0 0 0 
Public Projects-San Diego Region 0 0 0 
Total  23 4 

 
2,434 

 
There is only one high priority site in the City and it is a long-term development project 
for single-family production (tract) homes which are located on a large property (50 acres 
or more).  The City’s Grading Engineer/Inspector completed 23 Water Quality inspection 
forms for this construction site; however, in practice the Grading Engineer/Inspector is at 
the construction site, on average, 2 to 3 days a week when rain is in the forecast and/or 
there is a rainstorm event. 
 
There is only one medium priority site in the City which includes single-family 
production (tract) homes that are located on a property of less than 5 acres.  The City’s 
Grading Engineer/Inspector completed 4 Water Quality inspection forms for this 
construction site; however, in practice the Grading Engineer/Inspector is at the 
construction site, on average, 2 to 3 days a week when rain is in the forecast and/or there 
is a rainstorm event. 
 
The number of non-compliant sites identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Jurisdictional Summary 
Number of Construction Sites 
Out of Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

9 9 
 
The primary non-compliance issues resulting in re-inspections were: 1) failure to cover 
stock piles; 2) non-deployment, improper deployment, or non-maintenance of sediment 
control BMPs; and, 3) lack of sweeping of soil and debris from hardscape surfaces (i.e. 
streets and sidewalks). 
 
Enforcement 
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The City of Laguna Niguel’s Construction Inspectors and Authorized Inspectors 
undertake enforcement activities according to the City’s adopted Storm Water Quality 
Control Ordinance No. 2003-133 and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period. 
 
Jurisdictional Summary 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

0 29 0 0 0 
 
C-8.7 Training and Outreach (LIP Section A-8.8) 
 
Training 
 
The City of Laguna Niguel conducted and/or participated in Principal Permittee 
sponsored training to assist responsible municipal staff in understanding the Construction 
Program.  The training conducted during the reporting period is summarized in the tables 
below: 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
# of 
Attendees 

Community Development  Building Division Session I:DAMP 
Module B.8-I 

6/5/07 2 

Community Development  Building Division Session II:DAMP 
Module B. 8-II 

6/5/07 2 
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As indicated above the City of Laguna Niguel participated in two (2) training sessions 
related to construction storm water compliance during the current reporting year.  These 
training sessions reached a total of two (2) municipal staff. 
 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Niguel 
evaluated the program to determine if any program modifications are appropriate.    
Overall, the Construction program was considered to be working well, with actual 
inspection frequency typically exceeding Permit and LIP requirements.  The City of 
Laguna Niguel made no modifications to the Construction Program during the reporting 
year and no changes to the LIP are being made at this time. 
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section A-9.0) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
Note:  Per the County, reporting data is no longer required to be broken down by 
watershed.  Therefore, where applicable, the format and number of tables included in this 
section have been modified from those used in the 2005-2006 PEA to remove such 
references. 
 
C-9.2  Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
Changes made to the Organization Chart during the reporting period are included as Attachments 
under Section A-2 in Appendix II to this report. 
 
C-9.2.2    Inventory  
 
The City maintains an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Currently there are no industrial facilities within the City.  As compared to the 
previous reporting year, the current inventory has been reduced by one (1) industrial facility. 
 
The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The inventory includes relevant information on 
ownership, SIC and/or NAICS codes, General Industrial Permit WDID# (if any), size, location, 
etc. 
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. 
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C-9.2.4    Monitoring  
 
The City ensures that all high priority industrial facilities conduct monitoring. 
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 
C-9.2.6    Inspections 
 
The City inspects industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges. 
 
The City inspects the high priority industrial sites annually and the medium and low priority sites 
as needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).   
 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem. 
 
C-9.2.8    Enforcement 
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule.   
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C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours. 
 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
C-9.3   Commercial Program (LIP Section A-9.2) 
 
C-9.3.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
Changes made to the Organization Chart during the reporting period are included as Attachments 
under Section A-2 in Appendix II to this report. 
 
C-9.3.2    Inventory  
 
The City has maintains an inventory of the identified commercial facilities within the City’s 
jurisdiction.  A summary of the commercial inventory is provided below. 
 
Jurisdictional Summary 
Commercial Site/Source Total Number 

of Sites  
Automobile mechanical repair, 
maintenance, fueling, or cleaning 

41 

Airplane mechanical repair, maintenance, 
fueling, or cleaning 

0 

Boat mechanical repair, maintenance, 
fueling, or cleaning 

0 

Equipment repair, maintenance, fueling, 
or cleaning 

0 

Automobile and other vehicle body repair 
or painting 

0 

Mobile automobile/other vehicle washing 4 
Automobile (or other vehicle) parking lots 
and storage facilities 

0 

Retail or wholesale fueling 10 
Pest control services 1 
Eating or drinking establishments  151 
Mobile carpet, drape or furniture cleaning 0 
Cement mixing or cutting 0 
Mobile high pressure or steam cleaning 0 
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Masonry 3 
Painting and coating 0 
Botanical or zoological gardens and 
exhibits 

0 

Landscaping (and hardscape installations) 0 
Nurseries and greenhouses 4 
Golf courses, parks and other recreational 
areas/facilities 

1 

Cemeteries 0 
Pool and fountain cleaning 0 
Marinas 0 
Port-a-Potty servicing 0 
Other sites determined to be significant 
contributors 

0 

Sites tributary to 303(d) water body for 
pollutant generated on site 

0 

Sites within/directly adjacent or 
discharging directly to ESA 

0 

Site tributary to and within 500 feet of 
ASBS 

0 

Total for all categories  215 
 
The commercial inventory numbers are generally the same as the previous reporting year, with a 
slight increase in the number of restaurants due to changes in business ownership. 
 
The commercial inventory is updated on a periodic basis and provided to the Regional Boards as 
a part of the Annual Progress Report submittal.  The inventory includes relevant information on 
ownership, size, location, etc.  The updated inventory and map is included as an attachment to 
this report. 
 
C-9.3.3    Prioritizations 
 
The City maintains an inventory of high threat commercial sites. A summary of the facilities is 
provided below. 
 
Jurisdictional Summary 
Number of high 
priority facilities  

Number of medium 
priority facilities  

Number of low 
priority facilities 

Total Number of 
Facilities 

215 0 0 215 

 
The commercial inventory numbers are generally the same as the previous reporting year, with a 
slight increase in the number of restaurants due to changes in business ownership. 
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The commercial prioritization is updated on a periodic basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
The City made no changes to the BMP Fact Sheets during the reporting year.  
 
C-9.3.5    Inspections 
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges. 
 
The commercial database is updated on a periodic basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal. The updated database is included as an attachment 
under Section C-9 in Appendix I to this report. 
 
All high priority commercial sites/sources are inspected once during the permit cycle.  In 
addition, the County and City staff continue to inspect all restaurants within the City on an 
annual basis.  The number of sites inspected during the current reporting year for each type of 
high priority commercial site are presented below. 
 
Jurisdictional Summary 

Number of Sites /Sources 
Inspected 

Commercial 
Site/Source 

High Med Low 

Total 
Number 
Since 
Permit 
Adoption 

% Completed at Time 
of this Report for 
Current Permit Cycle 

Automobile 
mechanical repair, 
maintenance, fueling 
or cleaning 

   38 100% 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

     

Boat mechanical 
repair, maintenance, 
fueling, or cleaning 

     

Equipment repair, 
maintenance, fueling, 
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or cleaning 
Automobile and other 
vehicle body repair or 
painting 

   7 100% 

Mobile automobile or 
other vehicle washing 

   5 100% 

Automobile (or other 
vehicle) parking lots 
and storage facilities 

   7 100% 

Retail or wholesale 
fueling 

   12 100% 

Pest control services    1  
Eating or drinking 
establishments  

151   1360 100% 

Mobile carpet, drape 
or furniture cleaning 

     

Cement mixing or 
cutting 

     

Mobile high pressure 
or steam cleaning 

     

Masonry      
Painting and coating      
Botanical or 
zoological gardens and 
exhibits 

     

Landscaping (and 
hardscape 
installations) 

     

Nurseries and 
greenhouses 

   5 100% 

Golf courses, parks 
and other recreational 
areas/facilities 

   1 100% 

Cemeteries      
Pool and fountain 
cleaning 

     

Marinas      
Port-a-Potty servicing      
Other sites determined 
to be significant 
contributors 

   1 100% 

Total for all 
Categories 

151 
 

 
 

 
 

1,442 
 

100% 
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The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
38 38 

 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Jurisdictional Summary 
# Facilities with  
BMPs Fully Implemented 

# Facilities with  
BMPs Partially Implemented 

# Facilities With  
No BMPs  

113 38 0 
 
The number of non-compliant facilities increased as compared to the previous reporting year 
despite the reduced number of high priority commercial businesses targeted for inspections (high 
priority inspections scheduled to occur over the permit cycle concluded during 2005-2006 
reporting year).  The overwhelming majority of incidences of partial BMP implementation 
stemmed from inadequately maintained trash enclosures associated with restaurants. 
 
C-9.3.7    Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period. 
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Jurisdictional Summary 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

0 39 0 0 0 
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken.  No such threats occurred during the reporting year. 
 
C-9.3.9    Training and Outreach 
 
Training 
 
As necessary, the City conducts and/or participates in Principal Permittee sponsored training to 
assist responsible municipal staff in understanding the industrial and commercial components of 
the Existing Development Program.  With no turnover over the last year, and staff responsible 
for implementation of the program trained during the preceding reporting period, no additional 
training was conducted. 
 
 Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
mailings, development and distribution of fact sheets and posting information on the City’s 
webpage, etc. 
 
Website 
 
On the City's website there are 27 different BMP fact sheets related to different land use 
activities. 
 
C-9.4  Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.  
Changes made to the Organization Chart during the reporting period are included as Attachments 
under Section A-2 in Appendix II to this report. 
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C-9.4.2    Inventory  
 
The City of Laguna Niguel has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal. 
 
The updated inventory and map is included as an Attachment to this report.  
 
A summary of the City of Laguna Niguel’s current residential inventory is provided in the 
following table.  
 
 
Total Residential Land 
Use Area  
(Sq. miles) 

Total Residential Land 
Use Area  
Adjacent or 
Discharging Directly to 
an ESA 
(Sq. miles) 

Tributary to 303(d) 
Listed Watershed 

6 
 

3 
 

4 

 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
 
The City made no changes to the BMP Fact Sheets.  
 
C-9.4.4    Enhanced Implementation 
 
Residential areas tributary to 303(d) listed water bodies (creeks or beaches) encompass the entire 
City of Laguna Niguel.  High priority residential activities that generate the pollutants for which 
the receiving waters are considered impaired are shown in Table 9.3.1.of the LIP.  Because both 
the tributary areas and the source activities are so widespread, the source activities will be treated 
as high priority in public education materials distributed Citywide.  Due to the substantial 
overlap in source activities and constituents of concern for the ESA and 303(d) tributary areas, 
the City’s residential program essentially treats all residential areas Citywide as high priority.  
No areas will be “left out” of the enhanced implementation. 
 
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included the following efforts: 
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- Published information about urban runoff and stormwater pollution issues on the City’s 

website;  
- Published newsletter articles about urban runoff issues and pollution prevention in every 

edition of the quarterly Citywide newsletter; 
- Provided news releases to the City’s local newspaper covering subjects such as the City's  

Landscape Renewal Rebate Program and Stream Restoration Projects;   
- Made relevant water quality brochures available at City Hall, the Senior Center, and the 

Community Park; 
- Televised City Council meetings on the city’s local cable access channel, including 

water-quality-related agenda items; 
- Participated in community events by hosting a booth with information and promotional 

materials at the annual Expo and Volunteer Connection Day events; 
- Mailed information on the City's GreenBack Landscape Renewal Rebate program to all 

Homeowners Associations and to the 10% "worst water wasting" residents, as determined 
by Water District records. 

- Provided rebates to homeowners participating in the GreenBack program. 
 
The table below summarizes the activities that were accomplished during the current reporting 
year. 
 
Jurisdictional Summary - Summary of BMPs Implemented in Residential Areas Adjacent 
or Discharging Directly 
ESA Residential 

Activity of 
Concern 

Identified BMP Status of BMP 
Implementation 

 Landscape 
maintenance 

R-4  Ongoing education 

 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline. 
 
The City tracks water pollution complaints and provides a summary of the number of complaints 
received and the source area associated with the complaint (e.g. commercial business, resident, 
etc.) as a part of the PEA report.  Based on the PEA report, thirteen (25) pollution 
complaints/incidents were associated with residential areas during the current reporting year. 
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Jursidictional Summary 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

1 0 11 13 0 0 0 

 
C-9.4.6    Enforcement Actions 
 
The City conducted enforcement actions directly against individual residents within its 
jurisdiction as shown in the following table. 
 
Jurisdictional Summary 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

0 25 0 0 0 
 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included the following efforts: 
 
- Published information about urban runoff and stormwater pollution issues on the City’s 

website;  
- Published newsletter articles about urban runoff issues and pollution prevention in every 

edition of the quarterly Citywide newsletter; 
- Provided news releases to the City’s local newspaper covering subjects such as the City's  

Landscape Renewal Rebate Program and Stream Restoration Projects;   
- Made relevant water quality brochures available at City Hall, the Senior Center, and the 

Community Park; 
- Televised City Council meetings on the city’s local cable access channel, including 

water-quality-related agenda items; 
- Advertised at City facilities using the County's "sad fish" stormwater pollution prevention 

artwork; 
- Participated in community events by hosting a booth with information and promotional 

materials at the annual Expo and Volunteer Connection Day events; 
- Mailed information on the City's GreenBack Landscape Renewal Rebate program to the 

10% "worst water wasting" residents, as determined by Water District records. 
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Website 
 
On the City's website there are 27 different BMP fact sheets related to different land use 
activities. 
 
C-9.5 CIA/HOA Program (LIP Section A-9.4) 
 
C-9.5.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.  
Changes made to the Organization Chart during the reporting period are included as Attachments 
under Section A-2 in Appendix II to this report. 
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis if needed and is provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The updated inventory and map is included as an 
Attachment. 
 
A summary of the City of Laguna Niguel’s current CIA/HOA inventory is provided in the table 
below. 
 

 
 
 
 
 

As indicated in the table above, CIA/HOA areas were identified that discharge directly to ESAs.  
Enhanced implementation as outlined in the City of Laguna Niguel’s LIP was conducted in these 
areas.  A summary of these efforts is provided in Section C-9.5.4. 
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
The City made no changes to the BMP Fact Sheets.   
 

Total Residential 
Land Use Area  
(Sq. miles) 

Total Residential Land Use Area  
Adjacent or Discharging Directly to an ESA 
(Sq. miles) 

5 3 
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C-9.5.4    Enhanced Implementation 
 
As mentioned above, CIA/HOA areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these CIA/HOA areas to surrounding ESAs are 
outlined in the LIP.  The table below summarize the activities identified in the LIP that were 
accomplished during the current reporting year for each impacted ESA.  
 
Jurisidictional Summary - Summary of BMPs Implemented in CIA/HOA Areas Adjacent 
or Discharging Directly to the ESA Located in each Watershed 
CIA/HOA Activity of Concern Identified BMP Status of BMP Implementation 
Landscape Maintenance IC-6 On going public education and 

outreach 
Disposal of Hazardous Waste 
and Cleaners 

IC-11 & IC-19 On going public education and 
outreach 

Cleaning of Vehicles IC-18  On going public education and 
outreach 

 
In addition to the ongoing education noted above, the City of Laguna Niguel is working with the 
Municipal Water District of Orange County and other south county cities to put on an “H20 for 
HOAs Water Forum.” The forum is marketed to HOA board members, property managers and 
landscape contractors and includes a general overview of stormwater regulations, irrigation tips, 
rebate opportunities and a voluntary participant survey. 
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  The City did not conduct any enforcement 
actions directly against CIA/HOAs within its jurisdiction during the reporting year. 
 
C-9.5.6    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the CIA/HOA  
program.  The City encourages the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high threat  activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.   
 
- Published information about urban runoff and stormwater pollution issues on the City’s 

website;  
- Published newsletter articles about urban runoff issues and pollution prevention in every 

edition of the quarterly Citywide newsletter; 
- Provided news releases to the City’s local newspaper covering subjects such as the City's  

Landscape Renewal Rebate Program and Stream Restoration Projects;   
- Made relevant water quality brochures available at City Hall, the Senior Center, and the 

Community Park; 

0032832



SECTION C-9, Existing Development   

Orange County Stormwater Program C-9-15 12/6/2007 
DAMP Appendix C-9   

- Televised City Council meetings on the city’s local cable access channel, including 
water-quality-related agenda items; 

- Advertised at City facilities using the County's "sad fish" stormwater pollution prevention 
artwork; 

- Participated in community events by hosting a booth with information and promotional 
materials at the annual Expo and Volunteer Connection Day events; 

- Sponsored a clean-up event site along Sulphur Creek for the Annual Inner Coastal & 
Watershed Cleanup Day; 

- Mailed information on the City's GreenBack Landscape Renewal Rebate program to all 
HOAs in the City, and provided presentations on request.   

 
A summary of the outreach efforts made during the current reporting year is provided below 
 
Jurisdictional Summary - Printed Materials  
Category Automotive 

Repair and 
Maintenance 

Automotive 
Washing 

Automotive 
Parking 

Home 
and 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of Mailings 1 1 1 1 1 1 1  7 
Public Service 
Announcements 
(PSAs) 

        0 

Utility Bill Inserts         0 

 
Website 
 
On the City's website there are 27 different BMP fact sheets related to different land use 
activities. 
 
C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City evaluates the results of the 
assessment and determines if any program modifications are appropriate. 
 
The most common and recurrent finding from the Commercial inspections was inadequately 
maintained trash enclosures associated with restaurants.  In the upcoming year, the City will 
continue to give priority to aggressive enforcement through the use of Administrative Citations 
and fines as appropriate. 
 
A specific challenge with respect to Existing Development is the limited ability of the City to 
encourage changes to the existing physical environment that would be supportive of water 
quality goals, such as can be more readily imposed on proposed new developments.   
 
For the upcoming year, the City of Laguna Niguel is working with the Municipal Water District 
of Orange County and other south county cities to put on an “H20 for HOAs Water Forum.” The 
forum is marketed to HOA board members, property managers and landscape contractors and 
includes a general overview of stormwater regulations, irrigation tips, rebate opportunities and a 
voluntary participant survey.  Based on these surveys, and forum sign-in information, the City 

0032833



SECTION C-9, Existing Development   

Orange County Stormwater Program C-9-16 12/6/2007 
DAMP Appendix C-9   

will also be implementing a follow-up program to assist in evaluation of the CIA/HOA 
program’s effectiveness. 
 
No changes are proposed to Section A-9 in the LIP this year. 
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section 10.1.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges (LIP Section 10.2 and 10.3) 
 
C-10.2.1 Organization Chart 
 
The Organization chart shown in Section A-2 of the LIP identified which Department(s) and 
staff were responsible for the implementation of this stormwater program element during the 
reporting year.   
 
C-10.2.2 Authorized Inspector Designations   
 
The City's adopted Ordinance "Ordinance of the City Council of the City of Laguna Niguel, 
California, Prohibiting Non-Storm water discharges into storm Sewers" Ordinance Nos. 94-79 
and 2003-133, identifies many of the duties of the Authorized Inspector as the responsibility of 
the City Director of Public Works/City Engineer, and those persons designated by and under his 
instruction and supervision, who are assigned to investigate compliance and detect violations of, 
and take actions pursuant to the Ordinance. 
 
A list of the City of Laguna Niguel’s Authorized Inspectors and the relevant contact information 
is provided below:   
 
Jurisdictional Summary 
 
Name Jean Jambon 
Title Public Works Inspector 
Department Public Works 
E-mail Address jjambon@ci.laguna-niguel.ca.us 
Phone Number 949-362-4345 
 
In addition to the designated City Authorized Inspector listed above, the city has also entered 
into a Water Quallity Ordinance Implementation Agreement with the Orange County Flood 
Control District to assist with some of the Authorized Inspector and Spill Responder duties. This 
Contract allows the City to request assistance from the County's Authorized Inspector in order to 
respond to and follow up on hazardous or after-hours complaints and incidents.    
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C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 

• Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  

 
• Public Education (Section A-6) – various inspectors assist with the distribution of public 

education materials that provide phone numbers and encourage the reporting of spills. 
 

• New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant development post construction 
controls that are either not functioning adequately or are not being maintained, resulting 
in an on going or threatened discharge to the storm drain system. 

 
• Construction Activities (Section A-8) - assists with the identification of illegal discharges 

from construction sites. 
 

• Existing Development Programs (Section A-9) – assists with the identification of actual 
or threatened illegal discharges from industrial, commercial and residential areas. 

 
• Water Quality Monitoring Program (Section A-11) – assists with the identification of 

problem areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the city 
inspectors is included in the table below in Section C-10.2.4.  
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 
During Business Hours After Business Hours 
949-362-4337 717-628-7008 
  
 
The City advertises these numbers in addition to the established City phone numbers. The City 
also advertises the County's web site complaint form (www.ocwatersheds.com) through the 
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distribution of the countywide public education materials and coordinates with the County when 
complaints are received.   
 
In addition to the established City phone numbers, the City also advertises the Countywide 24 
hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received. 
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
 
Jurisdictional Summary  
Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

58 0 

Other Agencies (County, 
Regional Boards) 

3 0 

Water Pollution Hotline 3 0 
Public (calls, e-mail) 43 0 
Businesses 0 0 
Other 0 0 
Total Number of Reports 107 

 
 
 

 
Overall, approximately the same number of complaints/incidents are being reported this year as 
compared to last year.   Significantly more calls came from the public, presumably as a result of 
increased public awareness.  Somewhat fewer incidents were reported by City staff in connection 
with encroachment permit inspections, which suggests that staff vigilance over the last several 
years has been effective in educating contractors and the public. 
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures that assist them when 
responding to and investigating water pollution complaints.  The response procedures generally 
include record keeping, notifications and response requests, response activities, investigations, 
clean-up activities, reporting and education/enforcement, all supported by a series of forms and 
guidance materials. 
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Laguna Niguel’s ID/IC Program, the City’s Authorized Inspectors 
receive notifications and respond to a variety of water pollution complaints and incidents.  The 
tables below provide information regarding the water pollution incidents that have been reported 
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and responded to within the City of Laguna Niguel’s jurisdiction.   In order to avoid duplication 
of reporting figures, only one category was used per incident (i.e.: if a complaint was received by 
city staff but referred to the County of Orange for inspection and follow up, the incident was 
reported in the Referral category only).  For the purposes of the reporting, the following 
definitions were used: 
 
Notification – An incident that is reported to the City that does not require any follow up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the storm drain system and was in the process of being cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include: oil that has leaked from a vehicle parked on the street and soaked up into the asphalt or a 
past discharge from a residence or facility. 
 
Response Request – An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to another agency – The City referred the complaint to another agency such as an   
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 0 
Complaint 49 
Response Request 0 
Referral to OCFCD or other agency 0 
Total Number of Incidents 49 

 
 
 
The tables above and below do not include the 58 encroachment permit inspection incidents, 
which do not fall into any of the defined incident categories.   
 
Watershed Summary 

Number of Each Type of Incident Reported 
Watershed Notification Complaint Response 

Request 
Referral 

Aliso Creek 0 33 0 0 
Dana Point Coastal Streams 0 12 0 0 
San Juan Creek 0 4 0 0 
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The geographic distribution of the incidents was roughly proportional to the amount of each 
watershed’s drainage area within the City. 
 
Materials Summary 
 
The water pollution complaints and response requests may involve a wide variety of materials 
including the following general categories: 
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During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
Type of Materials Number of Complaints/Incidents  
Hydrocarbons 5 
Inorganic Compounds 0 
Metals 0 
Nutrients 0 
Organic Compounds 0 
Discharge Exceptions 0 
Pathogens and Coliforms 0 
Wastewater 0 
Pesticides 0 
Sediment 58 
Trash and Debris 2 
Miscellaneous 42 
Total Number of Incidents 107 

 
 
The 58 incidents related to dirt or debris problems were associated with Encroachment Permit 
inspections.  Most of the “miscellaneous” incidents reported turned out to involve groundwater 
seepage or landscape irrigation runoff (which are exempt discharges) reported by residents.   
 
Watershed Summary  

Type of Material Involved Watershed 
Inorganic Paint Petroleum 

Product 
Sewage Misc. Unidentified 

Aliso Creek 0  0 4 0 77  
Dana Point Coastal 
Streams 

0 0 1 0 18  

San Juan Creek 0  0 0 0 7  
 
All water pollution complaints are investigated and, when necessary due to threats to human or 
environmental health, reported to the San Diego Regional Water Quality Control Board. The 
reports consist of a verbal notification followed by a written report.  During the reporting period, 
no incidents were found to present significant threats to human or environmental health, so no 
incidents were reported to the Regional Board. 
 
C-10.2.7 Enforcement Summary  
 
The City of Laguna Niguel’s Authorized Inspectors undertake enforcement activities according 
to the City’s adopted Non-Stormwater Discharge Ordinance and the countywide accompanying 
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Enforcement Consistency Guide (DAMP Section 4.0).   During the reporting year, a new City 
ordinance was enacted providing for code enforcement  by means of administrative citations, 
allowing for the imposition of civil fines ranging from $100 for a first violation to $500 or more 
for third and subsequent violations. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) 2 

Administrative Enforcement 58 

Notice of Noncompliance (NON) 4 

Administrative Compliance Order (ACO)  

Cease and Desist Order(CDO)  

Criminal Enforcement  

Misdemeanor (Mis)  

Infraction (Inf)  

Issuance of Citation (IOC)  

Other: (Specify)  

 
 
Administrative enforcements were the most common measure taken during this reporting year. 
“Administrative enforcement” is the category utilized for fee forfeitures under the Encroachment 
Permit program.   
 
Watershed Summary  

Watershed Administrative Remedies Criminal 
Remedies 
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 Educational 
Letters 

Notice of 
Noncompliance 

 Administrative 
Compliance 
Orders 

Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction, 
Citation 

Aliso 
Creek 

2 4 0 0 0 

Dana Point 
Coastal 
Streams 

0 0 0 0 0 

San Juan 
Creek 

0 0 0 0 0 

 
C-10.2.8 Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of Laguna Niguel that 
are either pending, underway or that have been settled during the reporting period is reported if 
applicable.  No civil or criminal cases occurred during the reporting year.  
 
C-10.3 Illicit Connections (LIP Section 10.3) 
 
The City of Laguna Niguel developed a drainage facility inspection and documentation program 
to identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited.  
 
There were no illicit connections found in the storm drain system during the reporting period.  
 
Watershed Type of Connection Resulting Action(s) 
Aliso Creek 0 0 
Dana Point 
Coastal Streams 

0 0 

San Juan Creek 0 0 
 
 
C-10.4 Source Investigations (LIP Section 10.3.4) 
 
Source investigations are conducted when an illicit discharge is detected or suspected.  Follow-
up investigations by the City are conducted in response to real-time same-day notifications from 
the County’s Dry Weather Monitoring Field Sampling Crew, regarding apparent significant 
acute pollutant discharges at the Dry Weather sampling sites within Laguna Niguel or to which 
Laguna Niguel is significantly tributary. During the reporting year, the City conducted the 
following investigations (shown in bold type) in response to same-day DWMP notifications.  
Prior-year investigations are noted in normal type. 
 
Date Location Notification Follow-up by City 
6/8/2006 LNL03P06 MBAS, chlorine, The tributary drainage area is split between Laguna Niguel and 
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7/12/2006 
8/1/2006 
9/21/2006 
 
5/2/2007 

ammonia, 
nitrate, 
phosphorus 
 
Ammonia, 
nitrate, 
phosphorus 

Mission Viejo.  LN field inspections showed no obvious source on 
the LN side but irrigation runoff from an apartment complex was 
identified by MV staff.  Follow-up sampling conducted at the outfall 
by City of LN extended into the through the entire 2006-2007 
reporting year and confirmed that ammonia continues to be a 
persistent problem but nitrate does not.  Reference data provided in 
2006 by the Wastewater Authority indicated reclaimed water could 
be the chronic source.  Reclaimed water distribution maps were 
acquired from the water district in 2007 and confirmed that 
landscaping on many nearby parcels in MV, including Caltrans along 
the San Diego Freeway, utilize reclaimed water  (see attached map I-
17); but no tributary parcels in LN are served with reclaimed water.  
MV has followed up with the apartment complex to reduce the 
irrigation discharge.     

6/16/2006 
8/8/2006 
 
 
 
 
 
 
6/8/2007 

LNJ03P05 MBAS 
 
 
 
 
 
 
 
Ammonia, 
nitrate, 
phosphorus 

This drainage area is entirely single-family residential.  Field 
reconnaissance for the 6/16/2006 incident identified a resident had 
just finished rinsing soap out of a rug being washed on a residential 
driveway.  Field reconnaissance could not find a source for the 
8/8/2006 incident, but lab results for the same date identified a 
concurrent high malathion discharge.  It is surmised that Malathion 
application may have been done using a surfactant as s dispersing 
agent, or someone may have been washing out a pesticide sprayer.  
 
Field reconnaissance could not find any visible water as source 
conduit for the 6/8/2007 incident.  Adjacent landscaping is 
irrigated with reclaimed water, which may be the source for 
these constituents.  However, no prior incidents or exceedance 
recurrence was noted.  There was a very high sampling on the 
same date for malathion, which suggests that some kind of 
dispersing agent may have been involved.  

8/3/2007 LNJ03P04 MBAS This drainage area is entirely single-family residential.  Field 
reconnaissance could not find any visible water as source conduit 
for the 8/3/2007 incident.  Lab data for the same date showed 
high chlorine, which suggests some kind of cleaning product may 
have been used.  

 
 
Good coordination continued during the reporting year between the County’s DWMP field 
sampling crews and City investigative teams in identifying real-time discharges and securing 
immediate follow-up.  However, immediate successful tracking after real-time notification was 
stymied because the discharges did not persist long enough to be tracked up the pipe system to 
be discovered through field reconnaissance.   
 
Source investigations are also conducted when compiled seasonal Dry Weather Monitoring 
laboratory data shows exceptionally high concentrations for two or more consecutive sampling 
events, suggesting a possibly chronic condition.  Investigations during the reporting year for 
chronic or semi-chronic conditions are discussed in Section 11. 
  
C-10.5  Training and Outreach (LIP Section A-10.5.2) 
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The education and training of the City of Laguna Niguel’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee.  During the reporting period the City’s 
Authorized Inspectors attended 6 committee meetings.    
 
The City also trained its inspectors by having them attend both Permittee sponsored training as 
well as other regional training and workshop opportunities.  The Permittee sponsored training are 
those training sessions that are conducted in order to present the various training modules that 
have been developed by the Permittees (see DAMP Appendix B). 
The workshops, training and/or other educational activities that have been attended by the City’s 
Authorized Inspectors are listed below.  
 
Permittee Sponsored Training - Jurisdictional Summary  
Training Conducted by County Attended by City Personnel 
Training Module and 
Training Dates 

Department Department 
Subcategory 

Number of Attendees 

10/23/06 
Construction Site 
Inspection 

Public Works NPDES Coordinator` 1 

 
Other Training Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

     
 
Training Conducted by County Attended by City Personnel 
Training Module and 
Training Dates 

Department Department 
Subcategory 

Number of Attendees 

    
    
    
    
 
As indicated above, the City of Laguna Niguel conducted/participated in 1 ID/IC-related training 
session during the current reporting year.   
 
C-10.5.2 Outreach 
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As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on sight during an 
inspection or with a follow up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes.  The materials that specifically address these issues 
include brochures on Household Tips, Proper Disposal of Household Hazardous Materials,and 
Local Used Oil Collection Centers for South Orange County. 
 
A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary – (not including Principal Permittee efforts) 
Outreach Material Description Number Distributed 
BMP flyers 50 
Total Number Distributed  50 
 
 
C-10.6 ID/IC Program Assessment and Modifications 
 
As the last step in the program effectiveness assessment, the City evaluates its ID/IC program 
results to determine if any program modifications are necessary.  
 
The institution last year of a deposit-forfeiting program for encroachment permit applicants who 
fail to properly maintain water quality controls while conducting operations in the public right-
of-way was very successful in promoting compliance and in facilitating record-keeping.  During 
the reporting year, $47,200 in encroachment permit fees were forfeited  to the City due to 
inconsistent BMP implementation, traffic control, or failure to request refund.  Most of these fees 
were collected from small contractors doing small construction projects.  During the reporting 
year, it became evident that better record-keeping would enable the cause of each forfeiture to be 
tracked.  This change will be implemented in the upcoming year. 
 
In the upcoming year, more training for the City’s NPDES Authorized Inspector(s), construction 
inspectors and Code Enforcement Officers will be conducted to ensure consistency in reporting 
and issuing Administrative Citations. 

 
. 
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction  (LIP Section A-11.1) 
 
A countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.  The Countywide program under NPDES consists of the following five 
components: 
 
 Dry Weather Monitoring Program 
 Coastal Storm Drain Outfall Program 
 Ambient Coastal Receiving Waters Program 
 Long-Term Mass Emissions program 
 Urban Streams Bioassessment Monitoring Program 
 
The County’s evaluations under these programs are intended to inform the development 
of the City’s urban runoff control programs.  Under the Third Term Permit, the County 
findings have typically been included with the County’s annual NPDES report but have 
not necessarily been issued in time for the City to reflect the findings in the City’s 
concurrent annual report.  Modifications to the report submittal dates have been proposed 
for the Fourth Term Permit to address this issue, but have not yet been approved. 
 
The 2006 Report of Waste Discharge presented key findings to date from some of the 
region-wide monitoring programs, which are summarized below in context with ongoing 
City water quality monitoring and program development efforts: 
 

• A key 2006 finding of the Urban Streams Bioassessment studies demonstrated 
that the Index of Biological Integrity (IBI Score) is correlated strongly with 
physical habitat parameters and tends not to be clearly correlated with recognized 
water toxicity or chemistry parameters.  The IBI findings help justify the City’s 
long-term strategy of pursuing stream physical habitat restoration, where feasible, 
to directly restore beneficial use for wildlife (WILD) and warmwater aquatic 
habitat (WARM).  As part of evaluating these City efforts, IBI assessments were 
conducted pre-restoration in Fall 2005 and Spring 2006 and then post-grading 
(but prior to planting) in late Spring 2007 by Weston Solutions Inc. at the Narco 
Channel Restoration site.  A copy of the Spring 2007 report is attached in 
Appendix I.  The Total IBI scores for the late Spring 2007 assessment were 5 and 
2 for the upstream and downstream reaches of the project, respectively, compared 
to pre-restoration assessments in Fall 2005 of 1 and 3, and Spring 2006 
assessment at 9 and 4.  All these scores are in the “Very Poor” range of the Index 
and presumably reflect the poor physical habitat and lack of vegetative cover at 
the site.  Another post-restoration bioasessment event is scheduled for Fall 2007 
after planting is installed. 
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A second observation of the County’s Urban Stream Bioassessment studies was 
that IBI scores in urbanized lower-elevation areas of South Orange County were 
routinely depressed (i.e., “very poor”) relative to the pristine higher-elevation, 
higher-gradient, coarser-substrate sites that are built into the IBI as reference sites.   
In order to better understand the extent to which a short length of physical stream 
restoration can feasibly improve local IBI scores over a longer timeframe than 
that so far reflected in the Narco studies, in June 2007 the City sponsored 
additional bioassessments along Upper Sulphur Creek at four restoration sites 2 to 
30 years old.  The report is attached in Appendix I. The oldest site, which was 
also closest to the storm drain outfall, had the lowest Spring IBI score (2), while 
the most-substantially-restored but youngest 2-year-old site a mile downstream 
had the best score (14, which is considered “poor”).  The consultant then 
compared the Upper Sulphur scores to three geographically-similar but pristine 
lower-elevation low-gradient sites in Camp Pendleton, all of which had been 
surveyed multiple times.  Individual IBI scores at the Pendleton sites ranged from 
3 to 35 (i.e. from “very poor” to “fair”) and varied substantially, with averaged 
scores of 12.2 to 24.3, in the “very poor” to “poor” range.  For a restoration 
project in a coastal urbanized area, it appears that moving from a “very poor” to a 
“poor” IBI score should be considered a significant accomplishment.   
 

• The 2006 Coastal Stormdrain Outfall Monitoring studies identified that all three 
of the creeks draining partially from the City had high bacteria loads combined 
with a statistically significant relationship between bacteria loads in the creek 
discharge and exceedances in the surfzone during the AB 411 summer monitoring 
season.   Because loading is directly affected by flow rate, this finding helps 
justify the City’s strategy of pursuing landscape irrigation nuisance flow reduction 
– and, by extension, bacteria load reduction - through structural and non-structural 
means.  Controlled pre- and post-BMP load studies are being initiated in the City 
to help determine which strategies are effective.   Progress on these effectiveness 
evaluation efforts is summarized in Section 3.3 and discussed under Section 
11.2.2 below.   

 
• The 2006 Ambient Coastal Receiving Water Monitoring studies demonstrated that 

exceedances of the acute saltwater CTR criteria were predominantly for copper, 
and included all three of the creeks partially draining the City as sites where 
exceedance rates were highest.   Studies by other agencies have suggested that 
aerially-deposited metallic dust from vehicle brake pads may be the single largest 
anthropogenic source, which is outside the City’s ability to eliminate.   Data 
compiled during the reporting year suggests that debris gates on catch basins can 
substantially reduce the dry-weather accumulation of particulates and copper in 
catch basins (see Sections 3.4 and 11.2.2). 

 
 
• The Dry Weather Monitoring Program database continued being developed as 

new sites were rotated into the program and 90th-percentile tolerance intervals 
became increasingly statistically validated via the accumulation of more data 

0032850



 
SECTION C-11, Water Quality Monitoring  
 

Orange County Stormwater Program C-11-4 November 15, 2007 
DAMP Appendix C-3  

 

points region-wide.  Where extreme exceedances suggesting illicit discharges 
were perceptible to County field sampling crews, notifications were called in 
immediately to City investigative personnel for follow-up (see Section 10 for 
discussions and findings). Where lab samples indicated persistent exceedances 
beyond the 90th-percentile, follow-up investigations were initiated by the City as 
soon as the chronicity of the problem became apparent.  Investigations of 
apparent chronic problems are discussed under Section 11.2.1.   

 
The County also conducted a watershed-specific bacteriological monitoring program 
during the reporting period on Aliso Creek under a 13225 Directive issued in 2001 and 
revised in 2005.  The 13225 data, findings and response actions were reported to the 
RWQCB in quarterly reports throughout the reporting period.   Status of the 13225 
program is summarized in Section 3 of this LIP and in the update to the Watershed 
Chapter, Section 12, compiled by the County.  More detailed evaluation of 13225 data as 
applied to the City individually is being submitted under the separate 13225 annual 
report. 
 
C-11.2 City of Laguna Niguel Water Quality Monitoring Efforts 
 
In addition to the monitoring conducted by the County, the City of Laguna Niguel 
performed supplemental water quality monitoring activities to meet the following 
objective(s): 
 

1. IC/ID Follow-up Investigations and Enforcement 
2. Local BMP Effectiveness Evaluation 
3. Identifying Sources of 303(d) Impairments 

 
Monitoring conducted by Laguna Niguel in conjunction with IC/ID Investigations is 
reported in Section 10, specifically including follow-up investigations by the City 
conducted in response to real-time same-day notifications from the County’s Dry 
Weather Monitoring Field Sampling Team, regarding apparent significant pollutant 
discharges at the Dry Weather sampling sites within Laguna Niguel or to which Laguna 
Niguel is significantly tributary.  
 
C-11.2.1  Source Identification/Dry Weather Monitoring Program Follow-up 
 
Monitoring conducted by Laguna Niguel in response to evaluation of compiled Dry 
Weather Monitoring Program laboratory analytical data at City sites is discussed below.    
Dry Weather Monitoring sites for Laguna Niguel for the reporting year included: 
 
Random Sites (long-term trends)  Targeted Sites (Rotated throughout MS4)   
LNJ03P01     LNJ03P05 
LNL03P04     LNJ04@J03 
LNK01P07     LNJ03P04    
LNKP08        LNJ03P13 
LNK01P09     LNL03P03 
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      LNL03P06 
     
Dry Weather Monitoring Data is collected between May and October, splitting the 
reporting year.  No sites were added or deleted in May 2007.  A table showing all the 
County-collected data for the above sites is attached in Appendix I. 
 
Based on data analyses first received from the County in Spring 2005, the City began 
conducting follow-up monitoring in Summer 2005.   A table of City-collected data 
through Summer 2007 is attached.  The findings are summarized in the table below and 
discussed in the following paragraphs. 
 

Outfall Constituent 
exceeded T.I. twice 
in a row (trigger 
year) 

Follow-up in 2005 Follow-up in 2006 Follow-up in 2007 Planned Future Follow-
up 

L03P06 Nitrate as N (2005, 
2006 and 2007) 

High DWMP spring 
and summer  05; City 
weekly sampling 
showed majority of 
samples exceeding 
T.I. 

4 of 5 2006 DWMP 
measurements exceed T.I.;  
City weekly data similar; 
videotaping & field recon 
conducted 

All 2007 DWMP nitrate 
data exceed T.I.; City 
weekly data shows 1 
T.I. exceedance out of 
19 samples in 2007   

Joint Laguna 
Niguel/Mission Viejo 
investigation suggests 
reclaimed water as culprit; 
irrigation runoff targeted.   

L03P06 Ammonia as N (2005 
and 2006); not 
triggered in 2007 

No DWMP 
exceedances in 
Summer 05, but City 
samples 
intermittently high to 
very high 

5 of 5 2006 DWMP 
measurements exceed T.I.; 
 City weekly data similar 

DWMP T.I.  
exceedance 2 out of 5 in 
2007; City weekly 
samples showed 14 out 
of 18 exceeded T.I. in 
2007 

Joint Laguna 
Niguel/Mission Viejo 
investigation suggests 
reclaimed water as culprit; 
irrigation runoff targeted 

L03P06 Reactive phosphorus 
(2006); not triggered 
in 2007  

One T.I. exceedance 
in Summer 05 

5 of 5 2006 DWMP 
measurements exceed T.I.; 
City initiating data 
collection. 

DWMP T.I. exceedance 
2 out of 5 in 2007 

Investigating reclaimed 
water/irrigation runoff as  
potential phosphorus 
source 

L03P06 Total Chlorine 
(2006); not triggered 
in 2007 

One T.I. exceedance 
in Summer DWMP 
05 

3 of 5 Summer 2006 DWMP 
 data exceed T.I. 

No DWMP  T.I. 
exceedances in 2007 

Investigate reclaimed 
water/irrigation runoff as 
chlorine source 

      
J03P04 Ammonia as N 

(2006); not triggered 
in 2007 

No DWMP data in 
2005 

3 of 5 Summer 2006 DWMP 
 data exceed T.I. 

2 non-consecutive T.I. 
exceedance out of 5 
Summer 2007 DWMP 

Data did not warrant 
trigger action in 2007 

J03P04 Nickel (2006); not 
triggered in 2007 

No DWMP data in 
2005 

2 early summer 06 DWMP 
 exceed T.I. 

No T.I. exceedance in 
2007 DWMP 

DWMP levels dropped in 
late summer 06 and did 
not pick up again.  

J03P04 Cadmium (2006); not 
triggered in 2007 

No DWMP data in 
2005 

2 early summer 06 DWMP 
 exceed T.I. 

1 T.I. exceedance out of 
5 in 2007 DWMP 

DWMP levels dropped in 
late summer 06 and did 
not trigger action in 2007. 

JO3P04 Malathion (2007) No DWMP data in 
2005 

1 T.I. exceedance out of 5 in 
June 2006 DWMP  

2 T. I. Exceedances in 
May-June but none later 
out of 5 in 2007 DWMP 

Transient event; no 
followup warranted 

      
J03P13 Nitrate as N (2006); 

not triggered in 2007 
No DWMP data in 
2005 

3 of 5 summer 06 DWMP 
 data shown exceeding  T.I., 
but T.I. bracket shift in 2007 
downgraded 2006 series to 2 
non-consecutive out of 5  

1 T.I. exceedance out of 
5 in 2007 DWMP. 

Followup not warranted 
by data 

J03P13 Nickel (2006 and 
2007) 

No DWMP data in 
2005 

5 of 5 summer 06 DWMP 
 data exceed T.I. 

4 T.I. exceedances out 
of 5 in 2007 DWMP 

City to continue source 
identification efforts 

J03P13 Zinc (2006 and 2007) No DWMP data in 
2005 

3 of 5 summer 06 DWMP 
 data exceed T.I. 

2 consecutive T.I. 
exceedances out of 5 in 

City initiating 
confirmation sampling & 
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early 2007 DWMP. upstream recon 
J03P13 Cadmium (2006 and 

2007) 
No DWMP data in 
2005 

2 early summer DWMP 
 data exceed T.I. 

3 T.I. exceedances out 
of 5 in early 2007 
DWMP. 

City to continue source 
identification efforts 

      
J03TBN
GL 

Ammonia as N (2004 
and 2005) 

High DWMP 
summer 04; City 
samples (8) Spring to 
Summer 05 were 
under T.I.; Fall 05 
City/County data 
high again 

Site dropped from 2006  
DWMP.  City weekly data 
 erratic but majority of  
samples exceed T.I. 

No 2007 DWMP data. 
City data show 18 
ammonia exceedances 
in 21 samples but 
consistently low 
phosphates 

City field review & 
investigative sampling 

      
J04@J03 Cadmium (2005 and 

2006); not triggered 
in 2007 

High DWMP 
summer 04 and 05; 
City samples (6) 
lower summer 05, 
higher in Fall 05 

2 of 5 Summer 2006 DWMP 
 data exceed T.I.; City 
weekly data shows 
consistent T.I. exceedance, 
not derived from upstream of 
City 

No T.I. exceedance in 
2007 DWMP;  no 2007 
exceedances from 
upstream Via Mencia  
or City’s Narco 
Channel data set  

Review next 
year’sDWMP data due to 
inconsistency in 
monitoring locations & 
compare to Narco data 

J04@J03 Nickel (2005, 2006, 
2007) 

3 of 5 DWMP 05 
data exceeded T.I.; 2 
of 5 City samples 
Summer 05 were 
high 

5 of 5 Summer 2006 DWMP 
 data exceed T.I.; City 
weekly data shows 
consistent T.I. exceedance, 
not derived from upstream of 
City 

3 out of 5 T.I. 
exceedances in 2007 
DWMP; no 2007 
exceedances from 
upstream Via Mencia; 
consistent exceedance 
at Narco Channel  

Review next 
year’sDWMP data due to 
inconsistency in 
monitoring locations & 
compare to Narco data 

      
K01P07 Ammonia as N 

(2006); not triggered 
in 2007 

No T.I. exceedances 
in Summer 05 
DWMP 

2 of 3 Summer 2006 DWMP 
exceeded T.I. 

2 non-consecutive T.I. 
exceedance out of 5 in 
2007 DWMP; other 3 
samples very low 

Followup not warranted 
by data 

 
• At L03P06, nitrate levels from the DWMP monthly data set continued to be 

elevated but the City’s weekly data set showed a drop from 2006 to 2007.    
Ammonium levels dropped overall in 2007 but the City’s weekly data set showed 
ammonium still exceeding trigger levels (although to a lesser degree). The data 
are included in the appendix.   Phosphorus and chlorine follow-up were triggered 
in 2006 but not triggered in 2007.   The City of Mission Viejo has been following 
up on reclaimed irrigation water discharges from a multifamily complex in this 
drainage area since 2006, which may account for the improvements.  Data 
supplied by SOCWA in 2006 identified chlorine concentrations in reclaimed 
water ranging from 3.2 to 20.0 mg/L, Ammonia concentrations ranging from 10.8 
to 40.5 mg/L, and Nitrate concentrations from 2.8 to 23.3 mg/L.  No phosphorus 
data were provided by SOCWA but is also likely to be very high.   

• At J03TBNGL, DWMP data from 2004 and 2005 showed erratically elevated 
ammonia concentrations.  The City initiated approximately-weekly ammonia 
sampling in 2005 and continuing until June 2007, which confirmed that a large 
majority of samples exceed the 90th percentile level.  Phosphorus and fecal 
coliform were also measured in 2006 and 2007 due to the presence of a veterinary 
hospital and a retail nursery, but the levels of these constituents were low.  Data 
are included in the appendix.  Field reconnaissance identified a variety of other 
small commercial land uses in the drainage area but preliminary inspections did 
not confirm a source.   
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• At J04@J03, both cadmium and nickel concentrations were elevated in the 2005 
and 2006 DWMP.  Samples for 2005 and 2006 were taken at a point 400’ 
downstream of the J04 outfall.  In Spring 2007, a stream restoration/re-grading 
and sediment removal project was completed along the 400’reach, and the 
DWMP sampling location was shifted to directly next to the J04 outfall.  
Although both cadmium and nickel dropped precipitously for the July 24th 
DWMP measurement immediately following the project construction, overall the 
2007 DWMP data triggered exceedance followup in nickel but not cadmium. The 
City separately initiated cadmium and nickel sampling in 2006 and continuing 
into 2007 both at the upstream end next to the J04 outfall, and the downstream 
end (the original DWMP site) under the Narco Channel Restoration Project.    In 
contrast to the 2007 DWMP, the City samples taken on July 24th did not reflect 
the drop detected in the DWMP.  City data show continuing cadmium and nickel 
exceedances at both monitoring locations, with no readily-apparent metal-
reduction benefit from the restoration.  In an effort to localize the source, an 
additional set of samples in2006 and 2007 was taken upstream in the J04 pipe at 
Via Mencia, where the J04 pipe crosses from Laguna Hills into Laguna Niguel.  
The Laguna Hills-derived samples were consistently lower than the Laguna 
Niguel samples for both constituents, and never exceeded the 90th percentile level.  
A literature search suggested tire wear, some pesticides and fertilizers, and 
various manufacturing processes as possible cadmium sources; and diesel 
fuel/gasoline, oil, brake linings, and asphalt paving as possible nickel sources.  
The J04@J03 drainage area within Laguna Niguel has no manufacturing plants 
but does include gas stations and some of the highest-traffic-volume streets in the 
City.  City street maintenance records in the zones draining to J04 show that no 
asphalt overlay or slurry work has been done in these zones since 2003, that most 
streets have not been resurfaced since 2001 or earlier, and that by 2007 many 
streets were rated as needing pavement improvements.  (see Appendix I).   

• Cadmium and nickel exceeded the 90th percentile at J03P13 in both 2006 and 
2007, with concentrations among the highest regionally for both constituents.  It 
also showed elevated zinc.  J03P13 is a residential drainage area geographically 
contiguous to J04@J03 and discharges directly to Laguna Niguel Regional Park.  
It is speculated that the area’s exceptionality may be related to the fact that most 
of the streets have been either newly constructed or were given asphalt overlays 
within the last 3 years.  Citywide  tracking records for asphalt work and street 
condition inventory extend back only to 2001, so this avenue of inquiry may 
become more useful as a longer timeframe database is developed to compare 
parameters across the City. Intriguingly, J03P13 also ranks among the most 
consistently low copper and phosphorus levels of all the DWMP sites in South 
Orange County.  Phosphorus was also sampled twice weekly in two subdrainage 
tributary pipes of J03P13 in Summer 2007 as part of the SEEP project (see data 
set in Appendix), with similarly low concentrations seen.  In the upcoming year, 
SEEP data will be developed across South Orange County and may shed more 
light on this issue.   
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C-11.2.2 Local BMP Effectiveness Evaluation 
 
Water Quality Monitoring conducted by Laguna Niguel in conjunction with BMP 
Effectiveness Evaluations during the reporting year included: 

 
• Post-restoration monitoring of the Upper Sulphur Creek Restoration Project area 

for bacteria, nitrogen, phosphorus and low flow rate was conducted starting in 
February 2006 following completion of construction and continued until 
December 2006.  All data were submitted in the March 2007 final report for the 
Proposition 13 grant that funded the project.  The evaluation of pre- vs. post-
construction water quality data showed that the project (which included 
replacement of 2,738 linear feet of concrete-lined channel with a widened and 
vegetated soft-bottom channel) reduced bacteria concentrations in the effluent by 
over 70% and reduced orthophosphate P by up to 32% compared to pre-project 
conditions.   

 
• Construction of the Narco Channel Restoration Project began in Winter 2007 and 

planting was completed in September 2007. Pre-construction monitoring was 
conducted beginning with bioassessment events in Fall 2005 and Spring 2006.  
Post-construction bioassessment and water quality monitoring began in June 2007 
and will extend through the end of the calendar year.  All 3 bioassessment events 
thus far have assigned a “Very Poor” IBI rating to the site.  The Spring 2006 
Bioassessment report is attached in Appendix I.  As noted above under Section 
11.1, the “very poor” IBI rating may be generally associated with highly modified 
physical habitat but is also not atypical of pristine sites in coastal Southern 
California.    Water quality parameters being monitored under the grant include 
fecal indicator bacteria, copper, nickel, nitrogen, phosphorus, diazinon, 
chlorpyrifos, malathion and dimethoate.  The full data set and evaluations will be 
incorporated into the final Sulphur Solution grant report scheduled for submittal 
in Winter 2008. 

 
• Pre-construction measurements at catch basin sites to be retrofitted with debris 

gates under the “Control” component of the Sulphur Solution project were 
conducted in late Fall 2005.  Post-construction measurements were conducted in 
early Fall 2006.   Data on debris and soil volume, and on concentrations of fecal 
indicator bacteria, nitrogen, phosphorus, cadmium, nickel, and copper in the soil 
material are attached in Appendix I, and detailed analyses will be presented in the 
grant’s final report scheduled for submittal in January 2008.    The substantial 
reduction in organic debris was anticipated, but the comparable or greater 
reduction in soil volume was not expected and may present an opportunity to 
address metals-related toxicity impairment and nutrient impairment.   It should be 
noted that the linkage between the presence of these constituents in the catch-
basin soil matrix and their potential concentration in water bodies has not been 
established.  Also, the measurement of material in the catch basin in the Fall does 
not positively quantify the reductions achieved in MS4 discharge because some 
materials presumably may have washed through prior to the measurements being 
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taken.  One advantage to the debris gate as a BMP is that it prevents materials 
from entering the storm drain, allowing the materials to collect in the street gutter 
where they can be captured and disposed under a regular street-sweeping 
maintenance program; no special cleaning is required.   

• Pre- and post-renewal square footage measurements for the City’s pilot 
“GreenBack Landscape Renewal Rebate Program” were collected until October 
2006 during the reporting period.  Under this “Prevention” component of the 
Sulphur Solution grant, landowners received rebates for making structural 
changes to existing landscaping to reduce water and fertilizer use; correct 
irrigation deficiencies; or reduce stormwater runoff.  The theoretical effectiveness 
of the program will be calculated using estimated performance factors developed 
as part of the Project Assessment and Effectiveness Plan (PAEP).  The 
evaluations will be submitted in conjunction with the final Sulphur Solution grant 
report in Winter 2008.  It should be noted that no direct field measurements of 
effectiveness on water quality were included in the “Prevention” component of 
the grant.   

 
• A landscape-modification/pollution-prevention incentive program known as the 

SmarTimer/Edgescape Evaluation Project (SEEP) was initiated in 2006 by the 
Municipal Water District of Orange County as lead agency in partnership with 10 
cities under the Urban Stormwater grant program.  The SEEP will include direct 
pre- and post-retrofit measurements of water consumption, low-flow urban runoff 
and pollutant constituents (bacteria, nutrients, conductivity and DOC) from 23 
pre-selected subdrainages throughout South Orange County, including two single-
family residential neighborhoods in the Aliso watershed within Laguna Niguel. 
Pre-retrofit monitoring began in May 2007.  Retrofits including “smart” irrigation 
controllers, irrigation distribution corrections, and conversion of turf to drought-
tolerant plants will occur during Fall and Winter, followed by post-retrofit 
monitoring in Summer 2008.  Laboratory data from the pre-retrofit period are 
attached in Appendix I. 

 
•  EBEEP, a similar field measurement program directly evaluating the urban-

runoff flow-and-pollutant reduction benefits of educational BMPs in pre-selected 
residential neighborhoods is also being initiated by the University of California 
and UC Cooperative Extension under the CALFED Proposition 50 Drinking 
Water Quality program.  The City of Laguna Niguel has two neighborhoods in the 
Salt Creek watershed enrolled in this study.   

 
 

C-11.3 Water Quality Monitoring Program Assessment and Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Niguel and 
the County of Orange, as Principal Permittee, evaluate the Water Quality Monitoring 
program and determine if any program modifications are necessary: 
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• The Dry Weather Monitoring Program has been useful in identifying 
chronic/semi-chronic impairment conditions for lab-analyzed constituents, but  
investigative results linking these impairments to sources has been mixed. The 
City’s preliminary conclusion that reclaimed water is a source of impairment was 
based on the recurrence of a specific cluster of constituents (ammonia, nitrate, 
chlorine) at several DWMP sites, and on data provided by the local water/sewer 
agency showing these constituents at even higher levels in reclaimed water.  In 
the case of the identified cadmium and nickel exceedances, guidance was 
provided by the County staff regarding recognized sources, but many typical 
sources are automotive-related sources which have not (yet) been convincingly 
correlated geographically to the exceedance locations; and even if this correlation 
could be established, the City’s ability to eliminate automotive sources is limited. 
A mapping-based analysis approach was initiated this year by looking at localized 
information on street paving improvements and distribution of recycled water. 
These types of mapping efforts will be expanded in the coming year to determine 
whether clearer geographic correlations can be established.  

 
Overall, the City’s Water Quality Monitoring program is considered to be producing data 
that have been useful in demonstrating BMP effectiveness (or lack of effectiveness), but 
have been less helpful in identifying and eliminating sources of impairments.   Specific 
monitoring targets in the City will evolve in the coming year and evaluations will be 
more geographically based, but no modifications are proposed to be made to the overall 
framework in the Water Quality Monitoring section of the City’s LIP.    
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EXECUTIVE SUMMARY 
 
Overview of the Program Effectiveness Assessment and the Orange County Storm Water 
Program 
 
This document was prepared by the City of Mission Viejo to meet the requirements of the Third 
Term NPDES Permits that was issued by the San Diego Regional Water Quality Control Board 
to the County of Orange, the Orange County Flood Control District (OCFCD) and the 
incorporated cities of Orange County (collectively referred to as Permittees).   
 
The MS4 Permit that was issued is: 
 

San Diego RWQCB Order No. R9-2002-0001 
NPDES No. CAS0108740 
Date Adopted:  February 13, 2002 

 
The Permittees in the San Diego Regional Water Quality Control Board jurisdiction include the 
County of Orange, the Orange County Flood Control District and the eleven (11) incorporated 
cities of Aliso Viejo, Dana Point, Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, 
Lake Forest, Mission Viejo, Rancho Santa Margarita, San Clemente, and San Juan Capistrano. 
 
The MS4 Permits require a Program Effectiveness Assessment (Appendix C of the 2003 DAMP) 
to be submitted annually to the Regional Board that describes the specific activities the 
Permittees have undertaken on an annual basis to comply with the MS4 Permit requirements.  
The PEA also allows the Permittees an opportunity to update its Local Implementation Plans to 
better fully explain new developments in its stormwater quality programs.  Further discussion 
regarding the objectives of the PEA are in the Introduction, Section C-1. 
 
The City of Mission Viejo has developed a PEA that provides a written account of the activities 
that the City has undertaken and is undertaking to meet the requirements of the Third Term 
Permit and make an improvement in urban water quality.  In developing this PEA, the City has 
utilized its Local Implementation Plan as the foundation for its assessment, and as a result, the 
PEA contains numerous references to it. 
 
The PEA is part of the 2003 DAMP, the Countywide Stormwater Program document that 
contains model program guidance that was developed through a collaborative effort among all 
the Permittees, including the City, as well as interested agencies, organizations, and the public. 
 
The 2003 DAMP consists of the following appendices: 

• Appendix A—The Local Implementation Plans developed by the Permittees 
• Appendix B—Education, Training, and Outreach Component 
• Appendix C—Program Effectiveness Assessment Component 
• Appendix D—Watershed Components 

 
The PEA consists of eleven (11) distinct program elements (based upon the first eleven sections 
of the City’s LIP) that provide summaries of City efforts in those program elements. 
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CITY OF MISSION VIEJO OVERVIEW, CONCLUSIONS, AND 
RECOMMENDATIONS FOR FUTURE ACTIONS RELATED TO THE 
IMPLEMENTATION OF THE CITY’S STORMWATER PROGRAM 

 
OVERVIEW 
 
The FY 2006-2007 City of Mission Viejo Storm Water Program continued upon the successes 
from the previous four years.  The City primarily focused its energies and resources on educating 
the public about water quality at community outreach events, implementing the 
SmarTimer/Edgescape Evaluation Project (SEEP) in seven residential neighborhoods adjacent to 
English Creek, collaborating with other cities and special districts on water quality improvement 
projects, identifying new structural best management practices for new development and 
redevelopment that reduce or eliminate 303(d) listed pollutants of concern, implementing 
responses to data from the County Dry Weather Monitoring and Aliso Creek Directive 
Monitoring Programs, and researching sources of water quality pollutants while continuing to 
meet all of the requirements of the San Diego Regional Board NPDES Permit. 
 
Water Quality Education & Community Outreach 
 
This reporting period marked the fifth year of the City’s aggressive water quality educational 
campaign.   
 
The City of Mission Viejo continues to chair the Orange County Storm Water Public Education 
Committee, which is responsible for the implementation of the Orange County Storm Water 
Public Education Program. There, City staff continued its leadership by helping to develop 
several new informational brochures for public use, and led the Committee in developing 
additional advertising campaigns.  In September 2006, the Orange County Storm Water Public 
Education Program received the California Stormwater Quality Association (CASQA) Public 
Education Award. 
 
In December 2006, the American Public Works Association presented the City of Mission Viejo 
with the National Public Works Week Award for our first Environmental Fair held in May 2006.  
Over 550 third grade students from six elementary schools participated in the one day event 
featuring water quality and recycling themed activities and presentations.  As a result of the 
resounding success of the first Environmental Fair and the numerous letters received from 
parents, children, school principals, and elected officials, City staff implemented the 2007 
Environmental Fair at the Mission Viejo Civic Center.  For 2007, children, parent chaperones, 
and teachers visited several booths on water quality and recycling, viewed shows titled “The 
Magic of Recycling” and the Discovery Science Center’s presentation “Get Your Minds into the 
Gutter”. 
 
Even with the increased commitments to the County educational program, Staff has also been 
increasing its participation at Mission Viejo community outreach events by participating in the 
following events (the year in parenthesis indicates the first year water quality educational booths 
appeared at the event): 

(1) Coastal and Inner Coastal Clean-Up Day event held each September (2001). 
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(2) The new Artes de la Vida event, which replaces the previous 10-year long “Tierra 
Nativa” series, and continues to be one of the largest events in Orange County 
(2002); 

(3) The Annual Mission Viejo Walk Against Drugs, the largest event of its kind in the 
country held each October (2003); 

(4) The Children’s Water Festival at Verizon Wireless Amphitheatre held each April 
(2004); and 

(5) The newly established community of Mission Viejo anniversary events held each 
August (2006). 

 
City staff also hosted water quality education booths and handed out educational materials 
targeting small business operations at six different Small Business Workshops conducted by the 
City of Mission Viejo and the Saddleback Valley Chamber of Commerce. 
 
As mentioned above, the City hosted Artes de la Vida on April 28, 2007 at Aurora Park.  Artes 
de la Vida continues the work done under previous Tierra Nativa events, but concentrates on 
creating and appreciating public art with an environmental emphasis.  The Public Works 
Department staffed a booth with informational pamphlets, gave away environmentally themed 
items, and supplied children’s art activities related to protecting the environment. 
 
Finally, Citywide Employee Training was held.  Instead of the traditional PowerPoint 
presentation, City staff decided to mix things up by having the employees complete a crossword 
puzzle with emphasis placed on pollutants of concern and the watersheds and creeks in the City.  
Progress was tracked by Department and results were posted in a weekly e-mail sent to all City 
staff.  98% of the full-time City employees completed their crossword puzzles. 
 
Implementing the SmarTimer/Edgescape Evaluation Project (SEEP) 
 
As reported in last year’s report, City staff participated in the Proposition 40 grant application for 
the SmarTimer/Edgescape Evaluation Project (SEEP) with ten South Orange County cities and 
the Municipal Water District of Orange County.  SEEP is a research project designed to evaluate 
the effectiveness of SmarTimers, irrigation system, and landscape improvements to increase 
water-use efficiency, reduce urban runoff quantity, and improve urban runoff quality. This 
project was awarded $992,000 in grant funding by the State Water Resources Control Board on 
September 21, 2006.  Of the total grant funding, $280,939 of the funds will be used for Mission 
Viejo’s project, which will be used to help pay for the improvements at the residences and pay 
for flow monitoring and lab analysis of the urban runoff at the storm drain outfalls downstream 
of the research areas. In addition, Santa Margarita Water District and Moulton-Niguel Water 
District are contributing approximately $14,000 in matching funds for the SmarTimers.  
 
SEEP was ranked #1 by the State Water Resources Control Board of all the Proposition 40 
Round 2 applications state-wide.  The City is very proud to be participating in the Project. 
 
During FY 2006-2007, the City of Mission Viejo implemented its portion of the grant funding to 
evaluate approaches on four residential neighborhoods within the English Creek sub-watershed.  
The four Mission Viejo neighborhoods were selected because they drain to English Creek, a 
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Clean Water Act Section 303(d) listed water body as identified by the San Diego Regional Water 
Quality Control Board, and they are unique in that they each drain to one storm drain outfall 
which decreases monitoring costs.  One of the neighborhoods, called the “Entidad” 
neighborhood, drains into J07P02, a high priority drain as defined in the revised Aliso Creek 
Directive Monitoring Plan.   
 
Participation is limited to the first 174 residents within four pre-designated neighborhoods 
containing 720 homes west of Los Alisos Boulevard near the Wilderness Glen. The 
neighborhoods have been divided into three groups called “A”, “AB”, or “ABC” sites. 126 “A” 
sites will receive free WeatherMatic SmarTimers; 19 “AB” sites will receive SmarTimers and 
irrigation system improvements valued at up to $1,785 for a co-pay of $175, and 29 “ABC” sites 
will receive SmarTimers, irrigation system improvements, and new front yard landscaping that 
will replace turf grass with California-friendly landscaping valued at up to $3,235 for a co-pay of 
$375.  
 
Between Memorial Day and Labor Day, City staff collected water samples at the storm drain 
outfalls draining the seven Mission Viejo single family residential sites chosen for this project 
(three are “control sites” while the other four neighborhoods will implement structural BMPs).  
Postcards and direct mailers with applications announcing the program were sent to the 720 
residents in July 2007.  At the time of the writing of this report, the City has received 45 
applications for SEEP and the contractor working on the “A” improvements has installed 26 
SmarTimers. 
 
The project has multiple benefits to the City of Mission Viejo such as: (1) the data obtained 
under SEEP will either validate or invalidate the beneficial water quality impacts of SmarTimers, 
landscape conversions, and irrigation improvements on local creeks; (2) the data will provide an 
estimate of the natural flow rate in local creeks that will be useful in determining the natural 
background level of bacteria under the upcoming Beaches and Creeks Bacteria I TMDL; and (3) 
the project will provide useful information in developing a detailed compliance schedule after 
adoption Beaches and Creeks Bacteria I TMDL because the Permittees believe that bacteria 
loading is directly proportional to flow rate. 
 
Realizing the Benefits of Collaboration with other Cities and Districts 
 
During the reporting year, the City worked cooperatively with other South Orange County cities 
on the round two application process for the State Proposition 50, Section 8 grant, the Water 
Quality, Supply and Safe Drinking Water Projects, and Coastal Wetlands Purchase and 
Protection Bond Initiative Statute.  Previously, the City participated in the Governance 
Committee for the South Orange County Integrated Regional Water Management Group 
(IRWMG) by assisting in the development of the South Orange County Integrated Regional 
Water Management Plan (IRWMP).  As a result of the group’s efforts, the South Orange County 
cities and water agencies received $25 million in grant funds.  $1 million of the grant funds will 
help to continue to fund irrigation SmarTimer installations under the Water Use Efficiency 
Program Expansion (WUEPE) Project and another $5 million of the grant funds will serve as the 
financing cornerstone of the proposed Aliso Creek SUPER Project, which if constructed, will 
benefit everyone in the Aliso Creek Watershed.   
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In another cooperative funding effort, the City of Mission Viejo received $192,400 on behalf of 
Santa Margarita Water District under the U.S. House of Representative Water and Energy 
Appropriations Bill to fund the rehabilitation of the Oso Creek Barrier Project.  This project is 
now under construction by the District. 
 
Identifying New Structural Best Management Practices 
 
During the past two fiscal years, the City has researched bio-retention BMPs for new or 
significant redevelopment projects.  As a result, the City has conditioned several redevelopment 
and new development projects to install bio-filtration structural BMPs.  One type of bio-filtration 
structural BMP, Americast Industries’ Filterra Stormwater Treatment Device, was installed at the 
CVS Pharmacy in Mission Viejo in February 2007.  This was the first such installation of  
Filterra in California.  Subsequently, Target of Mission Viejo installed these devices and several 
other projects have been required to install bio-filtration structural BMPs.  In the future, Mission 
Hospital on Crown Valley Parkway and Mission Marketplace on Los Alisos Boulevard will also 
be installing bio-retention BMPs. The City is also building a treatment swale in conjunction with 
the expansion of the Norman P. Murray Community and Senior Center and the City plans to test 
the performance of this swale after construction is complete.  As a result of this growing trend, 
other companies have begun to offer bio-filtration structural BMPs like the Modular Wetlands 
system offered by Modular Wetlands Systems, Inc. in Oceanside, California. 
 
Improving Management Responses to Water Quality Monitoring Program Data 
 
In addition to chairing the Orange County Storm Water Public Education Committee, the City of 
Mission Viejo also chairs the Orange County Water Quality and Science Monitoring Committee.  
The chair has continually advocated for improvements in the presentation of water quality 
monitoring data to Orange County city NPDES Program Managers.  One such example was the 
development of the Water Quality Monitoring Program Quick Guides in August 2005 to provide 
a clearer understanding of the types of chemicals, liquids, and biological factors that may cause 
elevated readings for the tested constituents at storm drain outfalls.  At Committee meetings 
subsequent to the release of the Quick Guides, the Quick Guides have been used to review the 
monitoring data generated by the County monitoring programs. 
 
Based upon the City’s review of monitoring data and investigation of potential sources, City staff 
makes the following important observations: 

(1) As reported in the 2005-2006 Program Effectiveness Assessment, it was determined 
that 100% of the FY 2006-2007 Dry Weather Monitoring Program monitoring result 
exceedances of the “tolerance intervals” and basin plan objectives for ammonia and 
total chlorine were directly attributable to reclaimed irrigation water runoff.   

(2) Fertilizers being washed off properties by potable water and reclaimed irrigation 
water generally causes exceedances of the “tolerance interval” and basin plan 
objectives for reactive phosphorous and nitrate. 

(3) Total coliform, fecal coliform, and enterococcus bacteria levels at many of Mission 
Viejo’s storm drain outfalls remain relatively low compared to other South Orange 
County storm drain outfalls.  Only occasionally do they exceed the tolerance intervals 
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established by the County.  In some cases where exceedances occur of total coliform, 
the City believes this may be attributable to organic debris build-up and decay.  In FY 
2006-2007, one storm drain outfall, J01P03, had consecutive exceedances for total 
coliform (September 2006 and May 2007).  The City investigated the storm drain 
pipe outfall for organic debris build-up as the possible source and noted the need to 
clean-up debris.  The City cleaned the storm drain pipe for the 2007 wet weather 
season, but prior to the end of the 2007 Dry Weather Monitoring Program, and total 
coliform loads fell to 50,000 cfu/100 ml in September 2007.  While, in this case the 
City can not directly conclude that organic debris caused the higher total coliform 
counts, a pattern does seem to exist that suggests it may be one cause. 

(4) Aerial deposition may be a contributing factor to elevated levels of zinc and nickel at 
the L03P09 storm drain outfall. 

Detailed discussion of these topics can be found in Sections 10 and 11 of this report. 
 
*Part of the L03P03 sub-watershed is also in the City of Laguna Niguel. 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
During the Orange County Municipal Storm Water Permit renewal process, the City of Mission 
Viejo continued to encourage the San Diego Regional Water Quality Control Board to issue 
permits to local water districts and water agencies requiring them to prevent irrigation water 
runoff from entering local creeks and the oceans.  Based upon the results of the 2006-2007 
monitoring program, City staff believes that many water quality issues can be solved if irrigation 
water runoff can be curtailed to the maximum extent practicable.   
 
The City of Mission Viejo has judged that it has an effective Stormwater Quality Program based 
upon the results of the Program Effectiveness Assessment to date.  Future improvement is 
possible in any well-orchestrated program; therefore, the modifications to the program that are 
proposed within the PEA will make improvements to the program.  Further, as science 
determines the effectiveness of particular BMPs, adjustments to the BMPs will be made under 
the “maximum extent practicable” approach. 
 
Our talented staff has dedicated many, many hours this past reporting year toward making the 
Stormwater Program successful.  Clearly, the City’s efforts are already making an impact on the 
public’s awareness of water quality issues and on the water quality in our creeks, beaches, and 
the Pacific Ocean. 
 
I would also like to thank the following people for assisting in the development of this year’s 
report: 
 

• Deborah Carson, Program Engineer; 
• Denise Matson, Senior Management Analyst; 
• Apryl Holland, Code Enforcement Officer;  
• Cathy Tuper, Building Technician; and 
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C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A-1) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) 
in order to better report to the Regional Boards the implementation and performance the 
Permittees’ stormwater quality programs.   
 
The objectives of the PEA are to: 
 
• Facilitate the collection and compilation of specific stormwater program implementation 

and validation data necessary for the submittal of the Annual Progress Reports;  
 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or 
LIP may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
 
C-1.2 Background (LIP Section A-1.1) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  As a result of court decisions and the overriding need to clarify the stormwater 
permitting requirements, the CWA required the Environmental Protection Agency (EPA) to issue 
regulations to be effective by 1983 that included stormwater runoff from rainfall.  Congress 
passed a Clean Water Act Amendment in 1987, the Water Quality Act, which brought 
stormwater discharges into the NPDES Program.  EPA issued subsequent regulations on 
November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District, and the incorporated cities of 
Orange County (all three collectively referred to as Permittees) have obtained, renewed and 
complied with the following NPDES Stormwater Permits from the Santa Ana and San Diego 
Regional Water Quality Control Boards (subsequently referred to as the Santa Ana Board, the 
San Diego Board or collectively as the Regional Boards):   
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SANTA ANA REGIONAL BOARD SAN DIEGO REGIONAL BOARD PERMIT 

TERM Order No. NPDES No. Date 
Adopted Order No. NPDES No. Date 

Adopted 
First  
1990-1996) 90-71 CA8000180 July 

1990 90-38 CA0108740 July 
1990 

Second 
(1996-2002) 96-31 CAS618030 March 

1996 96-03 CAS0108740 August 
1996 

Third 
(2002-2007) 

R8-2002-
0010 CAS618030 January 

2002 
R9-2002-

0001 CAS0108740 February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-
based water quality planning processes to complement existing jurisdictional and countywide 
processes.  The program update also addressed the necessary reconciliation of two Permits 
which, for the first time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to 
include model programs and templates for Local Implementation Plans (LIP) (also termed 
Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego Regional Board 
Third Term Permit), which will assist the Permittees in implementing the program within their 
individual jurisdiction as well as recognize the differences between the two sets of permit 
requirements.   
 
This annual progress report covers the period from July 1, 2006, to June 30, 2007, and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the 
Third Term Permit.  
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C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2) 
 
This section addresses the City’s implementation of the program management elements of its 
LIP.  Program management activities conducted by the City of Mission Viejo involve the 
following activities: 
 
• Coordination with the Principal Permittee and other Permittees on continued program 

development through the 2003 DAMP; common program implementation (such as 
monitoring, public education and watershed programs); and a commitment of funding to 
shared budgets under the Implementation Agreement;  

• Coordination with internal City departments to implement the LIP;   
• Preparing, approving, and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and  
• Data management and compliance reporting based on common practices specified in the 

2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section A-2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Mission Viejo has 
designated NPDES primary and alternate representatives.  
 
Representative Primary Alternate 
Name Joe Ames Rich Schlesinger 
Title Associate Civil Engineer City Engineer 
Department Public Works Dept. Public Works Dept. 

Address 200 Civic Center 
Mission Viejo, CA 92691 

200 Civic Center 
Mission Viejo, CA 92691 

E-mail Address james@cityofmissionviejo.org rschlesinger@cityofmissionviejo.org 
 
The jurisdiction's representatives are also noted in Section A-2 of the City's LIP.  
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The General Permittee Committee meets at least six times per year.  The City of Mission Viejo 
had representatives at the following meetings: 
 

Meeting Date Attended 
July 27, 2006  
August 24, 2006  
September 28, 2006  
October 26, 2006  
December 21, 2006  
January 25, 2007  
February 22, 2007  
March 22, 2007  
April 26, 2007  
May 24, 2007  
June 28, 2007  

 
In addition, City representatives participated in the following sub-committees and task forces: 
 

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc—Infiltration  
Ad Hoc—Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams  
Aliso Creek  
Dana Point Coastal Streams  
San Juan Creek  
San Clemente Coastal Streams  

 
C-2.3 City Internal Coordination (LIP Section A-2.4) 
 
The responsibilities of City departments for the internal coordination of LIP activities are 
detailed in LIP Table A-2.2.  No changes were made to the City’s internal coordination. 
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C-2.4 Fiscal Analysis (LIP Section A-2.4) 
 
The Fiscal Analysis includes the following: 
 
• The City’s expenditures for the previous fiscal year; 
• The City’s budget for the current fiscal year; and 
• A description of the source of funds. 
 
The Fiscal Analysis is intended to depict all NPDES compliance-related costs for the City of 
Mission Viejo.  The tables below report costs that include the costs of Permittee operations and 
contracted services. 
 
Capital Costs 
 
Capital costs include any capital expended for each one of the DAMP elements.  This would 
consist of any land, large equipment, and structures.  
 
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of 
keeping equipment and facilities in working order.   
 
C-2.5 Program Management Modifications 
 
During the reporting year, no changes were made to the City's Local Implementation Plan (LIP). 
 
However, in June 2007, the County of Orange released the Orange County Stormwater Program 
Fiscal Analysis Guidance Manual, which created several changes to the tables reporting the costs 
of the City’s NPDES Program. 
 
Taken directly from page 1 of the Manual: 
 

The goal of the Manual is to provide an accurate and auditable basis for Orange County’ 
cities, the County of Orange and the Orange County Flood Control District (the 
“Permittees”) to compile and report the fiscal impact of the stormwater mandate. 
Estimated expenditures and funding sources must be provided for the current reporting 
period and the next period in each annual report. In addition, the annual report must 
discuss the source of funds and any legal restrictions on use of these funds. This 
discussion must also include a narrative description of circumstances resulting in a 25% 
or greater annual change for any budget line items. These guidelines and worksheets are 
intended to provide a common understanding and basis for more consistent derivation of 
the annual costs included in future Unified Annual Reports – Program Effectiveness 
Assessments. 
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The Fiscal Analysis Guidance Manual is included as Exhibit A-2.  Within the Manual is a table 
titled “Fiscal Analysis Reporting Categories with Guidelines,” which upon review caused the 
City to report some expenditures differently than in past years. 
 
City of Mission Viejo NPDES Storm Water Program Implementation Costs 
 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 
 

LIP Program Elements FY 2006–07 
Costs 

Projected 
FY 2007–08 

Costs 
Public Projects - BMPs $6,000 $111,500 
Construction BMPs for Public Projects $10,000 $10,000 
Other Capital Projects / Major Equipment Purchases   $0 $0 
Totals $16,000 $121,500 
 
OPERATION AND MAINTENANCE COSTS 
 

LIP Program Elements FY 2006–07 
Costs 

Projected 
FY 2007–08 

Costs 
Supportive of Program Administration (LIP Section 2.0) $232,830 $280,017 
Municipal Activities (LIP Section 5.0) Trash & Debris Control (formerly 
“Litter Control”) $293,380 $296,049 

Municipal Activities (LIP Section 5.0) Drainage Facility Maintenance $298,753 $411,839 
Municipal Activities (LIP Section 5.0) Street Sweeping $406,965 $434,744 
Municipal Activities (LIP Section 5.0) Environmental Performance 
(BMP Implementation) $5,775 $6,000 

Municipal Activities  (LIP Section 5.0) Public Property & Street 
Chemical Spill Response $0 $5,000 

Municipal Activities (LIP Section 5.0) Pesticide & Fertilizer 
Management $65,463 $75,668 

Public Information (LIP Section 6.0) Nonpoint Source Pollution 
Awareness $18,478 $7,500 

Public Information (LIP Section 6.0) Household Haz. Waste Collection $65,000 $65,000 
Requiring New Development BMPs (Supportive of Planning, etc) (LIP 
Section 7.0) $7,500 $7,500 

Requiring Construction BMPs (Supportive of Plan Check & Inspection) 
(LIP Section 8.0) $18,364 $19,370 

Existing Development (LIP Section 9.0) Industrial/Comm./HOA 
Inspections $6,480 $0 

Illicit Connections/Discharge Ident. & Elimination (LIP Section10.0) 
Other Efforts to Identify & Eliminate Illicit Connections $91,218 $78,265 

Agency Contribution to Regional Program $229,937 $300,000 
Totals $1,740,143 $1,981,952 
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FUNDING SOURCES 
 

LIP FUNDING SOURCES FY 2006–2007 
Costs 

Projected 
FY 2007–08 

Costs 
General Fund 75% 79% 
Utility Tax/Charges 0% 0% 
Separate Utility Billing Item 0% 0% 
Gas Tax 20% 18% 
Special Restricted Fund 0% 0% 
Others (Specify)   
 - Sanitation Fee 0% 0% 
 - Benefit Assessment 0% 0% 
 - Fleet Maintenance Fund 0% 0% 
 - Community Services Fund 0% 0% 
 - Water Fund 0% 0% 
 - Sewer & Storm Drain Maintenance Fee 0% 0% 
 - Others 5% 3% 
TOTALS 100% 100% 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the City of Mission Viejo in 
developing its LIP.  This Section also discusses a number of studies that the City is participating 
in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The complexity of the Third Term permits has necessitated the development of a LIP in order to 
provide for a city-specific plan within the broader policy and program framework of the 2003 
DAMP.  The LIP focuses predominantly on the jurisdictional implementation of the model 
pollution-prevention-oriented programs detailed in the 2003 DAMP and was completed and 
provided to the RWQCB in 2003. The 2003 DAMP was revised and submitted by the Principal 
Permittee as the proposed plan for the Report of Waste Discharge.   
 
The City LIP, however, is intended to be a more dynamic document plan that will be evaluated 
on at least an annual basis by the City or as directed by the Regional Board.  Proposed revisions 
to the LIP Plan Development Section are identified in Section C-3.6. 
 
C-3.3 BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the City’s LIP is the implementation of additional and/or refinement of 
BMPs to complement the DAMP-based jurisdictional program.  The tables that follow list the 
BMPs implemented during the reporting period.   
 

Structural BMPs Initiated in FY 
2006–07 

Completed in 
FY 2006–07 

Projected 
Completion in 

FY 2007–08 
Aliso Creek - Structural BMPs – Trash Enclosure 
Retrofit Program (Cover Existing and Proposed 
Trash Enclosures subject to Development Permits 
and Connect Inlet Drains to Sanitary Sewer 
System) 

   

San Juan Creek - Structural BMPs - Trash 
Enclosure Retrofit Program (Cover Existing and 
Proposed Trash Enclosures subject to 
Development Permits and Connect Inlet Drains to 
Sanitary Sewer System) 

   

Non-Structural BMPs    
Aliso Creek – Non-Structural BMPs – Elementary 
School Survey    

San Juan Creek - Non-Structural BMPs – 
Elementary School Survey    
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C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
The City of Mission Viejo's NPDES Program Manager serves as Chair of the County of Orange 
Water Quality and Science Monitoring Committee.  As previously reported, during FY 2005-
2006, the Chair actively led the County in developing new "Quick Guides" for use by NPDES 
Program Managers in the County.  The Quick Guides detail all of the monitoring programs 
conducted under the Countywide programs for the San Diego and Santa Ana Regions.  The 
Quick Guides show monitoring locations, types of constitutes tested, common sources of the 
constituents, and rationale for the monitoring programs.  The Quick Guides are meant to help 
guide NPDES Program Managers to make informed decisions and changes to their NPDES 
programs as a result of monitoring data collected.  The Quick Guides were released in August 
2005.  The Quick Guides were used in the analysis of the Dry Weather Monitoring Program data 
in Section C-11.1 of this report. 
 
In addition, the City continues to work with other Aliso Creek and San Juan Creek Watershed 
Permittees on developing improvements to the monitoring programs in order to determine 
effectiveness of structural and non-structural BMPs employed to reduce bacteria.  
 
C-3.5 13225 Directive for Aliso Creek (LIP Section A-3.5) 
 
In order to address the increased bacteria levels in the Aliso Creek Watershed, the City of 
Mission Viejo over the past six and one-half years has implemented a variety of strategies.  
These strategies are intended to identify and eliminate/reduce sources of bacteria.  Some of the 
strategies employed are intensive reconnaissance investigations, increased enforcement, focused 
public education, and an intensive commercial and industrial inspection program.   
 
Commercial, Industrial, and Residential Inspections 
 
As described in the City’s Aliso Creek quarterly reports, the City continues increased inspections 
and patrols within the Aliso Creek Watershed for evidence of illicit discharges.  City staff 
continues to inspect areas that were previously inspected during the reconnaissance 
investigations to ensure that areas that were cleaned up continue to be properly maintained.  In 
addition, the City has completed all industrial and commercial inspections within both the Aliso 
Creek and San Juan Creek watersheds.   
 
City staff suspects that landscape maintenance activities are a significant source of urban runoff 
and may be a source of bacteria in the Aliso Creek and San Juan Creek watersheds.  In order to 
address this concern and comply with Section F6 of our NPDES Permit, the City performed 
intensive inspections of every CIA/HOA within the City during FY 2003–2004.  The City is 
happy to report that no significant violations were identified during these inspections. 
 
During FY 2006-2007, ECIS, a local contractor specializing in restaurant, sewer, and grease 
interceptor inspections, performed additional intensive inspections of restaurants within the Aliso 
Creek watershed.  For FY 2007-2008, ECIS will perform more inspections of restaurants within 
the Aliso Creek watershed.  ECIS is employed by Moulton Niguel Water District to perform 
grease interceptor inspections and by the City of San Juan Capistrano to perform restaurant and 
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grease interceptor inspections.  The ECIS inspections are in addition to the special inspection 
program conducted in FY 2003–2004 reporting period and the inspections performed by the 
Orange County Health Care Agency.  Past issues identified at restaurants include trash bin 
enclosure cleanliness, greasy roof tops and roof vents, and the washing of floor mats outdoors. 
 
BMP Testing and Implementation 
 
As reported in the previous annual report, the City has decided to focus its attention on 
evaluating bio-retention-based BMPs. 
 
The City has been working actively to have bio-retention BMPs tested locally for bacteria 
removal effectiveness.  City staff is already aware that wetlands are effective at removing 
bacteria.  However, since wetlands require large land areas, they are often not suitable for 
redevelopment projects.  During this reporting period, two projects installed bio-retention 
structural BMPs on projects within the Aliso Creek Watershed.  Both installed Americast 
Industries’ Filterra storm water treatment system devices.  Filterra is currently using a third party 
vendor to test the same device on a public street in Marina del Rey and the City is awaiting the 
results of the monitoring. 
 
In summary, the City has been taken steps above and beyond the Aliso Creek Directive 
requirements to identify and attempt to reduce bacteria in urban runoff.  
 
Further details of future actions may be found in the Watershed Urban Runoff Management 
Plan, Chapter 12 of the Drainage Area Management Plan. 
 
C-3.6 Plan Development Modifications  
 
During the reporting year, no changes were made to Section A-3 of the City's Local 
Implementation Plan (LIP). 
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section A-4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section A-4.2) 
 
No revisions were made to the City of Mission Viejo's Water Quality Ordinance during this 
reporting period.  
 
No revisions were made to the City's Grading and Excavation Ordinance during this reporting 
period. 
 
Revisions will be considered to these Ordinances once the new fourth term NPDES permit is 
issued. 
 
C-4.3 Legal Authority Modifications 
 
No revisions were made to City policies during this reporting period. 
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1 Overall Program Management 
 
Through the submittal of an Organization Chart (LIP Exhibit A-5.1), the City of Mission Viejo 
identified which departments were responsible for the implementation of this stormwater 
program element.   
 
Any updates or modifications to the organizational chart, inventories, prioritizations, specific 
MS4 maintenance activities, enforcement procedures, the Environmental Performance Program, 
and/or strategies for managing pesticides, herbicides, and fertilizers, as compared to information 
presented in the February 2004 LIP submittal, are attached as revised LIP pages to this report.  
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP 

Section A-5.2) 
 
The City has a watershed-based inventory of its identified municipal facilities.  The inventory 
includes 64 fixed facilities including a corporate yard, parks, public buildings, recreational 
facilities, an animal shelter, and open spaces.  In addition, six types of field programs are 
identified, which are performed by 12 contractors. 
  
Of the 64 fixed facilities, the City identified one corporate yard.  There are 42 parks in the City, 
which consist of landscaped grass fields, playgrounds, restroom facilities or paved parking lots.  
Three public buildings, Norman P. Murray Community and Senior Center, the Potocki 
Conference Center and the Civic Center, were also identified in the City.  The Community 
Center is a public service building located near Oso Viejo Park, the Potocki Conference Center is 
a facility with conference rooms available to the public for rent, and the Civic Center consists of 
City Hall, the public library, and a small outdoor storage area.  The City operates one Animal 
Shelter with a clinic and several kennels kept under a canopy structure.  The City identified six 
recreational facilities including tennis and volleyball courts, swimming pools, a gymnasium, and 
office buildings.  There are a total of 11 open spaces identified in the City which are comprised 
of grassy hills, wooded areas, and undeveloped land. 
 
The 13 field program contracts include Graffiti Removal, Flood Control Channels, Street 
Maintenance (Street Sweeping, Concrete Repair, Asphalt Repair), Rodent Control, Technical 
Irrigation Services, Landscape Maintenance (three contract areas), and Urban Forest 
Maintenance. 
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report Submittal. 
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The City has developed a watershed-based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary 

Municipal Facility Types 
Total 

Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 42 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 3 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 1 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 0 

Other Municipal Owned and/or Operated Facilities:  Open Spaces 11* 
Other Municipal Owned and/or Operated Facilities:  Recreational Facilities 6 
Total Number of Municipal Facilities 64 
  
Field Programs:  Graffiti Removal 1 
Field Programs:  Flood Control Channels 2 
Field Programs:  Street Maintenance 4 
Field Programs:  Rodent Control 1 
Field Programs:  Technical Irrigation Services 1 
Field Programs:  Landscape Maintenance 3 
Field Programs:  Urban Forest Maintenance 1 
Total Number of Field Programs 13 
 
The inventory is current for the 2005–2006 fiscal year; inventories are subject to change due to 
the addition of new municipal facilities or the elimination of sites if applicable.  The inventories 
are updated on an annual basis or as needed to reflect the most current information. 
 
*Note that the 11 Open Spaces owned and operated by the City are reviewed for BMP implementation 
through the Landscape Maintenance Field Programs. 
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Watershed Summary 

Sub-Category Facility Types 

Number of 
Municipal 

Facilities in 
Aliso Creek 
Watershed 

Number of 
Municipal 

Facilities in 
San Juan 

Creek 
Watershed 

Number of 
Municipal 

Facilities in 
Both 

Watersheds 

Total 
Number of 
Municipal 
Facilities 

Active or Closed Municipal Landfills -- -- -- -- 
Publicly Owned Treatment Facilities -- -- -- -- 
Incinerators -- -- -- -- 
Solid Waste Transfer Facilities -- -- -- -- 
Land Application Sites -- -- -- -- 
Sites for Disposing and Treating 
Sewage Sludge -- -- -- -- 

Hazardous Waste Treatment, Disposal, 
and Recovery Facilities -- -- -- -- 

Uncontrolled Sanitary Landfills -- -- -- -- 
Corporation Yards -- 1 -- 1 
Maintenance Yards -- -- -- -- 
Storage Yards for Materials -- -- -- -- 
Airfields (Landside Operations) -- -- -- -- 
Parks and Cemeteries 7 35 -- 42 
Public Buildings (Police, Fire, Libraries, 
etc.) -- 3 -- 3 

Stadiums -- -- -- -- 
Stables -- -- -- -- 
Boat/Shipping Yards -- -- -- -- 
Animal Shelters/Services -- 1 -- 1 
Public Parking Facilities -- -- -- -- 
Other Facilities Identified by the 
Municipality -- -- -- -- 

Open Spaces 8 3 -- 11 
Recreational Facilities -- 6 -- 6 
Field Programs -- -- 13 13 
Total for All Categories 15 49 13 77 

 
The inventory is current for the 2006–2007 reporting year.  Additions and changes will be noted 
on an annual basis or as needed to keep the inventory current. 
 
C-5.3 Prioritization of Sites (LIP Section A-5.3) 
 
The City has 22 High Priority Facilities, 2 Medium Priority Facilities, and 40 Low Priority 
Facilities. Prioritization numbers are current for the 2006-2007 reporting period and will 
continue to be updated on an annual basis or as needed to keep the prioritization inventory up to 
date.   

0032895



SECTION C-5, Municipal Activities 
 
 

Orange County Stormwater Program C-5-4 November 15, 2007 
DAMP Appendix C-5 

The municipal prioritization is updated on an ongoing basis and provided to the Regional Board 
as a part of this Annual Report Submittal.  The updated detailed inventory is included in the 
appendix. 
 
Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  

Municipal Facility Prioritizations 
Total 

Number of 
Facilities 

Number of mandatory high priority facilities 1 
Number of "other" high priority facilities 21 
Number of medium priority facilities 2 
Number of low priority facilities 40 
Total Number of Facilities 64 
 
Watershed Summary  

Watershed Number of high 
priority facilities 

Number of 
medium priority 

facilities 
Number of low 

priority facilities Total 

Aliso Creek 3 0 12 15 
San Juan Creek 19 2 28 49 
Total for all categories 22 2 40 64 
 
The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual Progress Report submittal.  The updated inventory with the 
prioritizations is included as an attachment to this report. 
 
C-5.4 Model Maintenance Procedures (LIP Section A-5.11) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity-based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. 
 
No changes were made to the BMP Fact Sheets for Municipal Maintenance BMPs.  
 
C-5.5 Inspection (LIP Section A-5) 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste-handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
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The City inspects its high priority fixed facilities and field programs at a minimum annually, all 
medium sites at a minimum once every two years, low priority sites once per permit cycle at a 
minimum, and drainage facilities annually before the wet season in accordance with the San 
Diego Permit, and additional inspections are performed in hot spots such as Aliso Creek and as 
needed during the wet season.  The frequency of City staff inspections typically far exceeds the 
minimum requirements.  As an example of our continuing proactive stance on water quality 
inspections, City staff inspected all of its 64 fixed facilities and 13 field programs during this 
reporting period, even though the Permit only requires annual inspection of our high priority 
fixed facilities and of our high priority field programs.  (The City has 22 high priority fixed 
facilities and has voluntarily classified all of its 13 field programs as high priority.)  The City's 
inspections generally include a review of material and waste handling practices, BMP 
implementation, and evidence of past or present unauthorized non-stormwater discharges. 
 
The City has developed "Watch Lists" for municipal fixed facilities to better ascertain the level 
of BMP implementation at City facilities.  The "Watch Lists" are developed from the field 
reports and from year-end Environmental Performance Reports (EPRs) written by Public 
Services Department staff, who maintain all the City fixed facilities.  After inspecting all of the 
fixed facilities, comparisons were made between last year's "Watch Lists" and this year's lists.  
The overall noticed trend has been a higher level of BMP implementation across the board with 
some sites entirely disappearing from the Watch List.  To refine our “Watch Lists,” the City 
added two categories this year to better reflect the needs of the City.  The categories added were: 
(1) “Clean Gutters" and (2) "Contractor Training on BMPs." 
 
For the purposes of comparison, 24 sites were placed on the "Watch List" for leaf and debris 
removal monitoring in 2003–2004.  In 2004–2005, the number of sites fell to 16.  And for 2005-
2006, the number sites fell again to 8.  Finally for 2006-2007, the number of sites fell to 7.   
 
The number of sites on the list for monitoring of irrigation overwatering was 9 in 2004-2005, 8 
in 2005-2006, but increased to 17 in this reporting period.  This is directly attributable to the 
renewed focus on reclaimed irrigation runoff as being a potential source of pollutants.   
 
The number of sites on the list for monitoring of trash bin replacement fell from 4 to zero.  
Additional results may be found in the "Watch List" at the end of this Section. 
 
All 13 field programs were inspected.  Only one minor corrective action was identified for the 
Urban Forestry – Tree Maintenance Program, which was identified as the contractor needs to 
provide mulch for weed and erosion control.  Additionally, most of the City's contractors were 
advised to continue to provide BMP training to their employees.  City staff will continue to 
monitor the City contractors for compliance with BMPs.  
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Jurisdictional Summary  

Municipal Facility Types 
Total Number 
of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 42 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 3 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 1 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 6 

Total for all Categories 53* 
 
*Note that the 11 Open Spaces owned and operated by the City are reviewed for BMP implementation 
through the Landscape Maintenance Field Programs. 

 
Name of Field Program Number of Field 

Program Inspected 
Graffiti Removal 1 
Flood Control Channels 2 
Street Maintenance 4 
Rodent Control 1 
Technical Irrigation Services 1 
Landscape Maintenance 3 
Urban Forest Maintenance 1 
Total 13 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
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Watershed Summary 

Watershed 
Number of Facilities/ 

Field Programs Requiring 
Corrective Action 

Number of Re-inspections 

Aliso Creek 2 2 
San Juan Creek 21 21 

 
While the number of facilities requiring corrective action has increased as indicated by the 
"Watch Lists," this is largely attributable to the renewed focus on reclaimed irrigation runoff 
control.  City Staff attributes this change to an improved appreciation for water quality issues by 
maintenance personnel.  
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 
Number of Facilities/ 
Field Programs with 

BMPs Fully 
Implemented 

Number of Facilities/ 
Field Programs with 

BMPs Partially 
Implemented 

Number of Facilities/ 
Field Programs With 

No BMPs 

Aliso Creek 5 2 0 
San Juan Creek 25 21 0 

 
In order to address the deficiencies discussed above, the City has prepared an “Action Plan” to 
address the deficiencies during the next annual review period.  Some BMPs may take several 
years to implement and are subject to availability of funds to implement. 
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ACTION PLAN FOR SIXTH YEAR OF PERMIT IMPLEMENTATION 
 

Monitor Leaf Debris/Removal Monitor Irrigation Overwatering by 
Weekly Check Through BMPs 

Corporate Yard 
Curtis Park 
Gilleran Park 
Marguerite Aquatics Center 
Marguerite Tennis Center 
Mission Viejo Civic Center 
Youth Athletic Park 

Applegate Park 
Animal Shelter 
Beebe Park 
Corporate Yard 
Crucero Park 
Eastbrook Park 
Flamenco Park 
Gilleran Park 
Marguerite Recreation Center 
Marguerite Tennis Center 
Melinda Park 
Minaya Park 
Norman P. Murray Community & Senior Center 
Olympiad Park 
Pavion Park 
Thomas R. Potocki Conference Center 
Youth Athletic Park 

Provide New Trash Bin With Lid Develop BMP for 
Routinely Checking Trash Bin Lids 

Corporate Yard 
Curtis Park 
Gilleran Park 
Norman P. Murray Community & Senior Center 
Olympiad Park 
Thomas R. Potocki Conference Center 
Youth Athletic Park 

None 

Develop Spill Prevention Plans Install Sandbags at Edge of Storage Areas 
None None 

Cover All Stored Items Monitor Cleaning of Debris—Catch Basins 
None Beebe Park 

Olympiad Park 
Pavion Park 
 

Install Trash Enclosure Cover Retrofit Trash Enclosure Area/ Wash Pad Area to 
Drain to the Sanitary Sewer 

None Mission Viejo Animal Shelter* 
Install Trash Enclosure Monitor Erosion 

None None 
Clean Gutters Contractor Training on BMPs 

Animal Shelter 
Beebe Park 
Norman P. Murray Community & Senior Center 

Beebe Park 
Cordova Park 
Corporate Yard – CNG Fueling Station 
Marguerite Aquatics Center 
Norman P. Murray Community & Senior Center 
Pinecrest Park 
Wilderness Glen Park 

 
*Scheduled for construction Summer 2008 
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C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
The City’s Water Quality Manager routinely meets with Public Services staff to discuss water 
quality issues and reinforce requirements.   
 
C-5.5.2 Reporting 
 
The City has found no municipal facilities that represent a significant threat to human health or 
the environment.  
 
C-5.6 Education and Training (LIP Section A-5.7) 
 
C-5.6.1 Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Training 

Dates Department Department 
Subcategory 

Number of 
Attendees 

IPM 6/21/07 Public Services  2 
IPM 6/21/07 Public Works  1 
Project Planning 
and Design 
Workshop 

10/26/06 Community 
Development  1 

 
Training Conducted by City for City Personnel 
Department Training 

Dates Department Department 
Subcategory 

Number of 
Attendees 

Field Program 
Model Maintenance 
Procedures 

8/29/06 Public Services  2 

Field Program 
Model Maintenance 
Procedures 

8/29/06 Public Services Landscape 
Contractors 8 

Field Program 
Model Maintenance 
Procedures 

8/29/06 Public Works  2 
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As indicated above, the City conducted and/or participated in four training sessions during the 
current reporting period.  These training sessions reached a total of 8 municipal staff and 8 of the 
City’s contractors.  The City also conducted several water quality training sessions to all 
municipal maintenance staff through weekly staff meetings. 
 
C-5.6.2 Education 
 
The City has conducted outreach at all of its fixed facilities that have permanent staff and all 
field program contractors within its jurisdiction to ensure that they are informed of their 
responsibilities. This outreach has included holding awareness meetings during inspections and 
distribution of fact sheets.  In addition, the model contract language reflects the contractor's 
responsibility to use required BMPs when conducting operations within the City of Mission 
Viejo.  A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet Title/Subject Number 

Distributed 
Distribution Method(s) and 

Location(s) 

Tips for Pet Care 500 Animal Shelter, Pet Adoptions, 
New Licenses, License Renewals 

Municipal Activity BMP Fact Sheets 100 All Contracts and Bid Sets 
Tips for Landscape and Gardening 100 Hand Delivered on Field Day 
Total number of outreach materials distributed 
during the current reporting year 700  

 
Website 
 
The City's website contains numerous links and documents available to contractors describing 
the City's requirements and BMPs.  The City's website was updated and redesigned during this 
reporting period to provide more comprehensive BMPs and more information on the City's 
stormwater program.  
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C-5.7 Environmental Performance Report (LIP Section A-5.6) 
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process.  This EPR process emphasizes: 
 
• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 
 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation 
 
Per direction from the San Diego Regional Water Quality Control Board staff in 2005, the City 
has not attached the completed EPR forms this reporting year.  The forms are available for 
viewing at the City’s Public Services Corporate Yard or City Hall upon appointment. 
 
C-5.8 Municipal Activities Program Modifications  
 
Modifications to the inventory database are noted within the appendix to this report.  
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C-5.A—ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 
• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 
 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 
Indicate which of the following litter control programs, such as municipal litter ordinances, 
provision of public trash receptacles, periodic clean-up programs and/or “city beautification day” 
type events where a special effort is made to collect household trash.   
 
The City uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  

Public Trash Receptacles  

Clean-Up Programs  

Special/Bulky Item Pickups  

Others  

 
A variety of programs and practices are used in Mission Viejo to control litter.  All City 
facilities, parks, and open spaces have trash containers and a number of high-use parks have 
recycling containers for bottle and can collection.  The City of Mission Viejo provides daily trash 
pick up from all City trash containers as well as daily litter pick-up at all parks, City facilities, 
and open spaces.  The City's trash hauler provides residents with three bulky item pick ups per 
year.  With each bulky item pick up, a resident can place up to five large items at the curb for no 
additional costs.  The City's trash hauler provides pick up of abandoned bulky items (such as 
furniture, appliances, etc) as needed by the City.  The City's trash hauler also provides curbside 
household hazardous waste pick up one time per year for each resident.  Each year, the City of 
Mission Viejo also participates in Inner-Coastal Clean-Up Day by hosting a litter pick-up event 
in the City.    
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C-5.A.2 Solid Waste Collection/Recycling 
 
The City's waste hauler collected 98,373 tons of solid waste during Fiscal Year 2006/2007.  Of 
the 98,373 tons collected, 58,170 tons was landfilled and 40,203 tons was recycled.  In addition, 
approximately 21,000 tons of solid waste from Mission Viejo was self-hauled to Orange County 
landfills during this reporting period.  
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned 6,120 feet 
Total Number of Catch Basins in City 1,925 (1,454 public) 
Total Number of Catch Basins Cleaned in City* 1,474* 
Percentage of Catch Basins Cleaned* 101.38%* 
Total Volume of Material/Debris Removed 68 tons 
 
Method of Material/Debris Removal  
Vacuum Truck 3% 
Hand Crews 97% 
Others (specify)  
*20 catch basins were cleaned twice.  The 101.38% number is a result of having cleaned 20 catch basins 
twice.  The City inspects all public catch basins and accessible drainage facilities at a minimum annually.  
Catch basins and drainage facilities in hot spot areas and portions of the Aliso Creek Watershed are 
inspected more frequently.  Only catch basins and drainage facilities that are identified during the 
inspection process as needing cleaning are cleaned. 

 
Status of BMP Implementation 
Drainage Facility and Infrastructure BMPs Ongoing New Modified Implemented 
Pollution Prevention—Train Maintenance 
Staff—Inspect at least annually     

Pollution Prevention—Train Maintenance 
Staff—Conduct intermittent inspections     

Pollution Prevention—Train Maintenance Staff 
—Other     

Source and Treatment Control—Clean catch 
basins at least annually—Use vacuum truck or 
suction equipment 

    

Source and Treatment Control—Clean catch 
basins at least annually—Use manual labor     

Source and Treatment Control—Clean catch 
basins at least annually—Plug inlet during 
cleaning 

    

Source and Treatment Control—Clean catch 
basins at least annually—Other     

Source and Treatment Control—Clean catch 
basins intermittently as needed—Clean at 
pipeline gradient changes 

    

Source and Treatment Control—Clean catch 
basins intermittently as needed—Other     
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Treatment Control—Clean dissipaters as 
needed—Use vacuum truck     

 
Are there any dry weather sewer diversions in place? 

        Yes   No  
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Did you evaluate the need for additional drainage facility sewer diversions for dry weather flows 
within your jurisdiction? 
        Yes   No  

 
C-5.A.4 Catch Basin Stenciling  
 
The City of Mission Viejo uses its custom storm drain markers with the "Crying Fish" on it.  The 
phrase written above the "Crying Fish" is "No Dumping—Drains to Ocean."  Under the fish is 
the City's pollution notification telephone number, (949) 470-3000. 
 

Total number of catch basins 
re-stenciled this reporting period: 

The percentage of catch basins 
re-stenciled this reporting period: 

44 3% 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
 
Type of Application(s) Used % Used 
Spray Paint  
Curb Markers 100% 
Heat Application  
Adhesives  
Others  
 
Phrase Used: “No Dumping—Drains To Ocean” on a custom City marker with the “crying 
fish.” 
 
C-5.A.5 Street Sweeping  
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
        Yes   No  
 
If yes, how did you consider pollutant removal effectiveness prior to the purchase of equipment 
or establishment of a new contract? 
 
 Considered 
Manufacturer Specifications  

Technical Documents  

Other  
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Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum 4* 
Brush assisted 4* 
Regenerative Air 4* 
Other  
*The City has a total of 4 contract Tymco 600 street sweepers that have all of the above features.  Staff 
found that the Tymco street sweepers were the most effective of all the products currently on the market 
when they were purchased two years ago. 

 
Total Weight Collected 
for Fiscal year (tons) 

Total Curbline Street Miles 
Swept (Miles) 

1451 505 
 

Question Yes? How Often? By What 
Means? 

Parking restrictions for street sweeping?    
Activities Monitored for adherence to manufacturer's 
specifications for optimal equipment performance?  Weekly Visual 

Are streets inspected for sweeper effectiveness?  Every Day Visual 
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C-5.A.6 Household Hazardous Waste Collection  
 
Efforts to Facilitate Proper Disposal of Used Oil 
 
Used Oil Program: 
The County of Orange administers the Used Oil Recycling Program using grant funds provided 
by the California Integrated Waste Management Board, on behalf of the City of Mission Viejo.  
The purpose of this program is to provide the public with convenient used oil locations; develop 
materials to motivate the public to recycle used motor oil; and perform outreach to educate the 
public regarding used oil recycling, collection center locations, and general pollution prevention. 
 
Certified Collection Centers: 
Mission Viejo has nine certified used oil recycling centers in the city.  These centers are 
publicized on brochures developed by the City and tip cards developed by the County. 
 
Public Education: 
The Used Oil Program implements a variety of activities to reach the Do-It-Yourself (DIY) oil 
changer.  A sample of program activities are listed below: 
1. Community events that provide direct interaction and education to the public; including 

both the DIY and children. 
2. Mission Viejo uses cable advertising and print media to promote the program. 
3. Distribution of brochures and promotional items at a variety of community events, in the 

City's information packet, and at City facilities and public counters. 
 
Efforts to Facilitate Proper Disposal of Toxic Materials 
 
Purpose and Scope: 
The County of Orange Integrated Waste Management Department (IWMD) owns and operates 
three landfills in Orange County.  These landfills accept municipal solid waste.  IWMD also 
manages Household Hazardous Waste Collection Centers (HHWCC), which provide free drop-
off services for household wastes, which cannot be disposed of in the regular trash.  HHW 
includes, but is not limited to, motor oil, paint, pesticides, herbicides, pool chemicals, cleaning 
products, batteries, and CRTs. 
 
Household Hazardous Waste Collection Centers: 
Anaheim, Huntington Beach, Irvine, and San Juan Capistrano. 
 
Stop & Swap:   
This is a unique program that allows residents to drop off household, yard, and car maintenance 
products they no longer need and pick up others products they can use at home.  This service is 
provided free of charge.  Typical products accepted at these centers include paint, automotive 
supplies, pesticides, weed killers, cleaning products, pool chemicals, and much more.  This 
program is available now at three of the four collection centers.  It is not currently available at 
the San Juan Capistrano location. 
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Public Education: 
Orange County IWMD has a variety of programs geared at targeting residents.  The following 
are some of the public education efforts occurring countywide: 
1. Provide information and brochures to City recycling coordinators, police and fire 

departments, community organizations, schools, and solid waste haulers. 
2. Participate in the Orange County Drinking Water Festival. 
3. Participate in public outreach at the Orange County Fair. 
4. Participate in company health/safety/environmental events when possible. 
5. Provide educational landfill tours. 
 
OCIWMD Programs: 
 
Question Yes? How Many Times 

Per Year? 
Does your jurisdiction hold any toxic roundup or household 
hazardous waste collection days?  Once per year 
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In conjunction with its waste hauler, Waste Management of Orange County, the City provides an 
at-the-door household hazardous collection program to each resident one time per year.  This 
program allows residents to dispose of household hazardous waste, universal waste, and e-waste.  
In addition to the at-the-door program, the City regularly refers Mission Viejo residents to the 
County household hazardous waste collection centers.  The City of Mission Viejo also collects 
household batteries at City Hall.  Brochures and flyers with information about these programs 
are distributed at community events and at City facilities such as City Hall and the Mission Viejo 
Library.  
 
Category – Type of Waste Amount of Waste 

Collected (Pounds) 
Flammable & Poison - Flammable Solid/Liquid 4,186 
Flammable & Poison - Bulked Flammable Liquids 0 
Flammable & Poison - Oil-Based Paint 4,021 
Flammable & Poison - Poison (Excl. aerosols) 941 
Flammable & Poison - Reactive & Explosive 0 
Acid - Inorganic Acid 640 
Acid - Organic Acid 0 
Base - Inorganic Acid 880 
Base - Organic Acid 0 
Oxidizer - Neutral Oxidizer 0 
Oxidizer - Organic Peroxides 0 
Oxidizer - Oxidizing Acid 0 
Oxidizer - Oxidizing Base 39 
PCB Containing - PCB Containing Paint 0 
PCB Containing - Other PCB Waste 0 
Aerosol - Corrosive Aerosols 0 
Aerosol - Flammable Aerosols 0 
Aerosol - Poison Aerosols 0 
Reclaimable - Antifreeze 540 
Reclaimable - Car Batteries 2,110 
Reclaimable - Fluorescent Bulbs 0 
Reclaimable - Latex Paint 21,565 
Reclaimable - Motor Oil/Oil Products 1,458 
Reclaimable - Oil Filters 14 
Reclaimable - Mercury (Metallic) 0 
Other - Medical Waste 0 
Other - Household Batteries 4,159 
Other - Other 43,565 
Asbestos 0 
TOTAL 84,118 
 

Does your 
jurisdiction 

participate in 
used oil grant? 

Grant 
Begins on 

Grant 
Ends on 

Have you quantified 
the amount of oil 

collected as part of 
the grant? 

Motor Oil/Oil 
Products 
Collected 

Oil Filters 
Collected 

 07/1/06 06/30/07  83,000 55,000 
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C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.  Fertilizer Management 
 
Question Yes/No Specify (if needed) 
Did city personnel apply fertilizers in your jurisdiction?   
Did a contractor apply fertilizers in your jurisdiction?   
Did city personnel determine which type of fertilizer to use?   
Did a contractor determine which type of fertilizer to use?   
Did city personnel determine the fertilizer application rates?   
Did a contractor determine the fertilizer application rates?   
Did city personnel determine the timing of fertilizer applications?   
Did a contractor determine the timing of fertilizer applications?   
Did city personnel determine the application methods of 
fertilizers?   

Did a contractor determine the application methods of fertilizers?   
Did city personnel store the fertilizers?   
Did a contractor store the fertilizers?   
Are slow-release fertilizers utilized within your jurisdiction?   

Are fertilizer applications based on results from soil analysis? (if 
yes, specify)  

During the plant 
establishment period 

and when determining 
nutrient deficiencies. 

Do you calibrate the spreader used to apply the fertilizer? (if yes, 
specify)  

By product 
recommendations on 

label. 

If Yes, How is calibration done? (Please specify)  
By equipment 

(spreader) setting. 
Did you or your contractor have any large spills of fertilizers in 
your jurisdiction in the last year? (If yes, explain the 
circumstances and steps taken to mitigate the situation). 

  

How do you typically clean up small spills of fertilizers? (Please 
specify)  

Blower, broom, and 
manual removal. 

Last reporting year, how many acres of land were treated with 
fertilizers? (Please specify)  708.5 acres 

 
Brand Name Nitrogen Phosphorus Potassium Total Amount Applied 

(lbs) 
Best Ammonium Sulfate 21 0 0 80,300 

Best Turf Supreme 16 6 8 32,450 
Best Nitra King 22 3 9 55,600 
Best Super Iron 9 9 9 11,400 
Best Triple Pro 15 15 15 7,100 
Calcium Nitrate 15 15 0 300 

Turf Royale 21 7 14 58,850 
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Please list the types and quantities of fertilizers that were applied in your jurisdiction during the 
last fiscal year.  If both city personnel and contractors apply fertilizers, please provide 
information for each of them. 
 
B.  Pesticide Management 
 
Question Yes? Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)   
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?   
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   

Do you monitor Insects/Mites: Others? (Specify)  
Wood-destroying pests, 

boring insects, etc. 
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   

Do you monitor Diseases: Other? (Specify)  
Water molds, Armillaria, 

etc. 
Do you monitor for biological control activity, e.g., presence of 
lacewings, holes in aphids?   

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative Extension?   
Do you identify pests from Internet?   
Do you identify pests from Pest Control Advisor?   
Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)  Seminar presentations 
Did city personnel apply insecticides/miticides in your 
jurisdiction?   

Did a contractor apply insecticides/miticides in your jurisdiction?   
Did city personnel apply herbicides in your jurisdiction?   
Did a contractor apply herbicides in your jurisdiction?   
Did city personnel apply fungicides in your jurisdiction?   
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Question Yes? Specify (if needed) 
Did a contractor apply fungicides in your jurisdiction?   
Did city personnel apply molluscides (i.e., snail baits) in your 
jurisdiction?   

Did a contractor apply molluscides (i.e., snail baits) in your 
jurisdiction?   

CITY PERSONNEL APPLICATORS ONLY: How many people 
under your supervision apply or handle pesticides?   

CITY PERSONNEL APPLICATORS ONLY: How many of these 
have Qualified Applicators Licenses or Certificates from the 
state? 

  

CITY PERSONNEL APPLICATORS ONLY: How many have 
been formally trained in pesticide safety?   

Do you calibrate the equipment used for the application of 
pesticides?   

If yes, how is calibration performed? (each application, every 1-5 
applications, once a year, or other).   

If yes, how is the calibration performed? (Test application on 
small area, estimate coverage, setting on sprayer/spreader, or 
other). 

  

Do you have written procedures in place to deal with pesticide 
spills?   

Did you or your contractor have any large spills of pesticides in 
your jurisdiction in the last year? If yes, explain the 
circumstances and the steps taken to mitigate the situation. 

  

Do you typically clean up small spills of pesticides by 
Containing/Absorbing?   

Do you typically clean up small spills of pesticides by Sweeping?   
Do you typically clean up small spills of pesticides by Washing?   
With the left over pesticide from an application, do you store for 
the next job?   

With the left over pesticide from an application, do you dispose 
of pesticide by spraying on appropriate location?   

With the left over pesticide from an application, do you ... 
(Please specify).   

The location where you rinse your spray equipment (backpack, 
truck-mounted, etc...) is at the site of application.   

The location where you rinse your spray equipment (backpack, 
truck-mounted, etc...) is your own facility.   

The location where you rinse your spray equipment (backpack, 
truck-mounted, etc...) is  ... (Please specify).   

The location where you clean vehicles used to transport 
pesticides is at your own facility.   

The location where you clean vehicles used to transport 
pesticides is at a commercial facility.   

The location where you clean vehicles used to transport 
pesticides is at the application site.   

The location where you clean vehicles used to transport 
pesticides is ... (Please specify).  

The contractors’ 
facilities 

When pesticides land of-target (i.e. on sidewalks and streets), 
you sweep/blow.   

When pesticides land of-target (i.e. on sidewalks and streets), 
you wash.   
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Question Yes? Specify (if needed) 
When pesticides land of-target (i.e., on sidewalks and streets), 
you do nothing.   

Last reporting year, how many acres of land were treated with 
pesticides? (Please specify).  708.5 

How many acres of insecticides/miticides were applied?   
How many acres of herbicides were applied?  708.5 
How many acres of fungicides were applied?   
How many acres of molluscides (i.e., snail baits) were applied?   
 
Please list the types and quantities of pesticides that were applied in your jurisdiction during the 
last fiscal year.  Please obtain this information directly from pesticide use reports submitted to 
the Agricultural Commissioner.  If city personnel and contractors apply pesticides, please 
provide information for both. 
 
     Category of 

Pesticide 

Brand Name EPA Registration 
Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units I II III IV 

Fumitoxin 5857-1  49.12 lb     

PCQ 12455-50003-AA  582.0 lb     

AG Bait Diphacinone 10965-50001-ZA  93.5 lb     

ZP Rodent Bait 12455-17  15.88 lb     

Maki Block 7173-189  3.0 lb     

Round Up Pro 524-475  512.7 gal     

Surflan 62719-112  356.24 gal     

XL-2G 62719-136-38167  500.0 lb     

Fusilate 100-1084  77.28 gal     

Fusilate II 10182-393  46.0 gal     

Sedge Hammer 81880-10163  14.0 lb     

Dimension 707-245  20,000.0 lb     

Turflon 62719-258  76.0 gal     

Subdue 100-619  0.5 oz     

Speed Zone Southern 2217-835  3.0 gal     

Trimec 2217-517  60.0 gal     

Metaldehyde 7.5 5481-103  755.0 lb     

Chipco-Ronstar 432-868  750.0 lb     

Orthene 59639-26  100.0 lb     
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C.  Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
Question Yes/No Specify (if needed) 
Does your jurisdiction have a written Integrated Pest 
Management (IPM) policy?   

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or actions taken to 
correct a problem?   

When pesticides are used, do you primarily use those with the 
signal word "Caution"   

Did you complete the IPM Positive Points Survey sent to you in 
April 2005?   

An alternative to pesticides was used: Weeds - Hand 
weeding/hoeing   

An alternative to pesticides was used: Weeds - Mulch for 
suppression   

An alternative to pesticides was used: Weeds - Fabric for 
suppression   

An alternative to pesticides was used: Weeds - Adjust mowing 
height   

An alternative to pesticides was used: Weeds - Improve 
drainage (wet areas)   

An alternative to pesticides was used: Weeds - Flaming   
An alternative to pesticides was used: Weeds - Landscape 
design   

An alternative to pesticides was used: Weeds - Other (Please 
specify)  

Tolerate weeds in 
some turf applications. 

An alternative to pesticides was used: Diseases - Irrigation   

An alternative to pesticides was used: Diseases - Plant selection  
Use of disease 

resistant plant cultivars 
An alternative to pesticides was used: Diseases - Pruning   
An alternative to pesticides was used: Diseases - Fertilization   
An alternative to pesticides was used: Diseases - Landscape 
design  

Use of disease 
resistant plant cultivars 

An alternative to pesticides was used: Diseases - Other (Please 
specify)  

Improved cultural 
practices; use of 

disease resistant plant 
cultivars 

An alternative to pesticides was used: Insects - Biological control  

Not during this 
reporting period. 

However, Bio-control 
is always considered. 

An alternative to pesticides was used: Insects - Plant selection   

An alternative to pesticides was used: Insects - Pruning  
Prune during periods 
of low pest pressure. 

An alternative to pesticides was used: Insects - Physical   
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Question Yes/No Specify (if needed) 
Removal 
An alternative to pesticides was used: Insects - Landscape 
Design   

An alternative to pesticides was used: Insects - Other (Please 
specify)  

Monitor pest 
population thresholds 

(tolerate pests). 
Do you have a designated IPM contact for your jurisdiction?  If 
so, please specify the name and number.  

Tom Levene 
470-3086 
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C-6.0  Public Education 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  Developing 
programs to inform and involve the public can be an effective method for controlling urban 
runoff and stormwater pollution.  Emphasizing the relevant impacts of urban runoff and 
stormwater pollution to each particular target audience increases the likelihood that the messages 
will be noticed and that the audience will support and participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution comes from, 
how it directly affects them, and what they can do to prevent those effects, the community will 
be more willing to support and participate in the pollution prevention program. The City also 
recognizes that the Third Term Permits set a high expectation for the performance of the public 
education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section A-6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring counties 
to ensure that media overflow messages are compatible, and provides combined media buying 
power that could not be achieved by this City and the other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section A-6.3) 
 
The City’s public education focus is intended to support the countywide effort through financial 
contributions, participation in the Public Education Committee and the use of countywide 
materials, thematic messages and common look. The City also intends to supplement the 
countywide campaign at a local level to address City specific issues and target constituencies that 
are best reached through a local rather than a countywide effort.  
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In the reporting period the City completed the following: 
 
1.  Public Education Material Distribution 
 
The City made educational materials available to its residents at the following public facilities:   
 
Available Materials 

CITY HALL: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 

POSTERS 
• BMP Poster for Food/Restaurant Industry 
• BMP Poster for Auto Repair Industry 
• BMP Poster for Gas Station Operation 

OTHER 
• Construction Runoff Guidance Manual 
• Keep Gutters Clean for Those Downstream bookmarks 
• Project Pollution Prevention magnets 
• Coloring and Activity Book 
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LIBRARY: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
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SENIOR CENTER: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
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RECREATION FACILITIES: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
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ANIMAL SHELTER: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County  

 
2.  Employee Training and Outreach: 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
• In addition to the County- and City-sponsored job-specific training listed in individual sections of the 

PEA, the City also provided each City employee with a quarterly newsletter with water quality 
specific information. 

• Each employee was also asked to view the Stormwater Municipal Training Slide Presentation 
available on the City's Intranet site.  After viewing the presentation, employees were asked to take 
a post-test to test their knowledge. 
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3.  Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including builders, 
developers, contractors, and property owners. 
 
Training & Outreach Activity 
• Distributed “Pollution Control Objectives” packet with each permit that included BMP fact sheets for 

General Site Management, Construction Materials Management, and Temporary Erosion and 
Sediment Control. 

• Sent erosion control update letters to all sites with active grading permits prior to the rainy season 
describing the need for Erosion Control BMPs and requesting updated erosion control plans with 
current BMPs being utilized. 

• Inspectors carry BMP information with them so that information can be reviewed as necessary 
during site visits.  

 
4.  Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison mechanisms 
for outreach purposes.   
 
Training & Outreach Activity 
• Part time environmental compliance officer whose duties include following up on findings from 

previous reconnaissance reports with educational materials. 
• Distributed BMP information to owners and operators during inspections.  
 
5.  Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison mechanisms 
for outreach purposes.   
 
Training & Outreach Activity 
• Working with HCA and an outside consulting firm, the City visited Mission Viejo restaurants.  

Educational BMP information was distributed at each visit.   
• Distributing BMP information in conjunction with the ID/IC program. 
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6.  Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach plan.  The 
City has supplemented the countywide education effort as detailed below. 
 
Outreach Initiatives 
• Published information about urban runoff and storm water pollution issues, including a hotline 

number and contact information, on the City's Website:  www.cityofmissionviejo.org. 
• Link to County website for additional information is given on City website. 
• Ran General Pollutant PSA on MVTV 
• Ran Trash PSA on MVTV 
• Ran Coastal Commission PSA on MVTV 
• In Partnership with Clear Channel, bus shelter posters with pollution prevention message run 

throughout the City when other advertising is not sold. 
• Published City Newsletter that contains a different water quality article each quarter.  The 

Newsletter is distributed to every Mission Viejo resident and business. 
• Continued “Operation Clean Sweep” to educate residents about the need to move cars off streets 

on street sweeping day.  Educational information was mailed to each residential household.  In 
addition, information was distributed at several City sponsored events and detailed information is 
also available on the City’s website. 

• Included "Tips for Petcare" in every dog license that was mailed from the City.  In addition, a 
brochure was given with each pet adoption. 

• Placed a large poster in the City Hall entry during the month of May in honor of Water Quality 
Awareness. 

• Participated in the following community events by hosting a booth with information and promotional 
materials: 
 Artes de la Vida is a City Sponsored event that commemorates Arbor Day, Earth Day, and 

National Trails Day.  The event provides learning activities regarding art and the environment. 
 Mission Viejo’s 40th Anniversary was a two day celebration.  A booth with environmentally themed 

games was staffed by Public Works employees. 
 Mission Viejo Business Expo, held for the first time this year, is an event to allow M.V. 

Businesses to expose the general public to their products and services. 
• Participated in and promoted the following Clean Up Events/Activities: 

  Inner Coastal Watershed Clean Up Day was held along Oso Creek and netted about 1000 
pounds of trash and 250 volunteer participants.  The City, Santa Margarita Water District, and 
Orange County Used Oil Recycling Program hosted educational booths.  In addition, the City 
involved the adjacent Commercial Property in the event. 

  Provided curbside Household Hazardous Waste Clean Up Program. 
  Instituted Battery Drop Off Points at several community buildings and provided educational 

information to all residents regarding the need to dispose of batteries as Household Hazardous 
Waste. 

•   Presented information to community or social groups, as requested: 
 Saddleback Rose Society 
 Senior Center 
 Canyon Crest Garden Club 
 Casta del Sol HOA 
 Cubscouts 

• Educational Packets were sent to all 68 HOAs and CIAs twice throughout the year.   Educational 
materials that could be included in newsletters, billing inserts, or on websites were included.  
Property managers were encouraged to share the information with residents.  In addition, a link to 
the City's website was sent to all HOAs and CIAs to be placed on websites if available.   

• Placed vehicle magnets with stormwater message on City vehicles. 
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The following initiatives targeted schools: 
 
Schools Initiatives 
• Partnered with Waste Management to provide educational assemblies to City elementary and 

middle schools. 
• Hosted a booth at Walk Against Drugs which takes place annually in Mission Viejo and touches 

approximately 5,000 students and parents.  The City provides educational materials as well as 
giveaways with pollution prevention and recycling messages. 

• The City participated in an educational booth at the Children’s Water Quality Festival which was 
visited by approximately 700 children in the 3rd and 4th grades. The Water Quality Festival is an 
annual event held in Irvine that targets schools in Orange County.   

• The City hosted an Environmental Fair at City Hall.  Over 500 teachers and 3rd grade students 
participated in a predetermined schedule of interactive activities with recycling and pollution 
prevention themes. 

• The City provided 4 schools with a Magic Show Assembly highlighting Recycling and other 
Pollution Prevention Messages. 

• Provided educational materials and giveaways to various elementary, middle, and high school 
groups upon request.   

 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 
Agency/District Outreach Initiatives 
• The City works closely with Waste Management to provide educational information to the residents 

of Mission Viejo utilizing billing inserts, newsletters, and school education programs. 
• The City partners with Santa Margarita Water District to provide education to the residents of the 

Mission Viejo through community presentations.  
• The City partners with the County Used Oil Recycling Program to provide education to local 

schools and automotive businesses. 
 
C-6.4 Public Participation (LIP Section A-6.4) 
 
Public participation allows the public to be directly involved with the stormwater program. The 
City has encouraged public participation at the local level by: 
 
Encouraging Behavior Change:  Through the public education program, residents have been 
asked to make adjustments to their activities to reduce the impact to the storm drains and water 
quality.  The City has focused efforts on lawn care, gardening, and pet care behaviors as well as 
proper waste disposal.  Through the quarterly newsletter, door hangers, and community events, 
residents have been made aware of the impact that previously acceptable behaviors could have 
on our storm drain system.  In addition, they have been given alternative behaviors that would 
protect the storm drains and ultimately the ocean.  For example, they have been asked to sweep 
walkways and driveways instead of hosing them down and to apply fertilizers and pesticides 
according to package directions and not before it rains.  They have also been asked to pick up 
after their pets and were reminded that the City provides doggie pick-up bags at the City’s parks.  
They have also been encouraged to take advantage of the City’s Household Hazardous Waste 
Clean-Up program and have been given sites where they can take items throughout the year. 
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Asking for Feedback:  The City provided opportunities for residents to ask questions and give 
comments about the stormwater program.  The City newsletters and website have included 
contact information for people to communicate with municipal staff.  The booths that the City 
sponsors at various community events have proven to be invaluable for face-to-face 
communication and clarification about the stormwater program.  In addition, numerous inquiries, 
via phone calls and visits to the City Hall, have been noted.  These questions range from reports 
of alleged violations and questions about carwash fundraisers to advice on home-based business 
activities as they relate to water quality.  These, as well as use of the City’s hotline, are 
indications that the City’s residents are more aware of water quality issues and are seeking ways 
that they can have a positive impact. 
 
C-6.5 Program Effectiveness Assessment (LIP Section A-6.5) 
 
The City again made a concerted effort to target our local schools.  Based on the glowing   
reviews from parents, teachers, and students last year, the City held the 2nd Environmental Fair 
on the grounds of City Hall.  Registration was full the first day it was opened.  Teachers gave 
before and after quizzes and an increase in general environmental awareness was demonstrated 
across the board.  In addition, the City took out advertising in local sports programs.  All totaled, 
the number of impressions aimed specifically at our local schools this year was estimated at 
643,000. 
 
Through its own public education effort, the City made 2,083,496 impressions during the 
reporting period.  
 
C-6.6 Public Education Modifications 
 
During the reporting year, no major changes were made to the related section in the City's Local 
Implementation Plan (LIP). 
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C-7.0 New Development/Significant Redevelopment  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes, and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997, the City Mission Viejo certified to the San Diego Regional Board that it was 
implementing the new development and redevelopment water quality requirements developed 
with the Principal Permittee and other Permittees as Appendix G of the 1993 DAMP.  Since that 
time all new development and redevelopment in the City has occurred in conformance with 
Appendix G resulting in BMPs being implemented for water quality improvement in many 
projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects.  The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7). 
 
C-7.2  Organization Structure (LIP Section A-7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element are identified in an Organization Chart (Figure A-
7-1) of the City’s Local Implementation Plan (LIP). 
 
The responsibilities of City departments for the internal coordination of LIP activities are 
detailed in LIP Table A-2.2.  No changes were made to the City’s internal coordination. 
 
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
The City did not identify any General Plan elements that needed to be revised.  
 
C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
As described in the City’s LIP, the City previously used the Initial Study Checklist contained in 
Appendix G of the CEQA Guidelines (State of California Office of Planning and Research, 
February 2001) in its environmental review process.  During the first two reporting periods, the 
list was customized to ensure that all water quality issues were considered and the checklist was 
again modified to provide information for the developer to review in order to determine whether 
the project would be classified as a priority project and therefore require submittal of a 
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preliminary WQMP and the requirements for that plan.  No changes were made during this 
reporting period. 
 
C-7.5 Development Project Review, Approval and Permitting Process (LIP Section 

A-7.5) 
 
C-7.5.1 Conditions of Approval 
 
The Public Works Department, as the Department that assigns water quality related conditions of 
approval to private development projects, identified and implemented many minor to the 
standard conditions of approval for high-priority projects during the reporting year.  The City 
plans to change its standard conditions of approval after the adoption of the fourth term permit. 
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
• Construction Runoff Guidance Manual 
• Stormwater BMPs 
• WQMP Certification Form 
• WQMP Checklist 
• WQMP Instructions (City Requirements) 
• WQMP Template Instructions (Read Me First) 
• WQMP Template (Microsoft Word)  
 
During this reporting period the City received eight (8) Preliminary and Final WQMPs for 
review and approval as noted in the table that follows. 
 
 Reviewed Approved 
Preliminary WQMP 0 0 
Final WQMP 8 8 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
 
Exhibit A-7 lists the approved WQMPs with the specific BMPs employed on a project-by-
project basis. 
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 
#1 Insufficient effort in researching project site/ watershed relationship. 
#2 Insufficient detail in describing BMPs as they apply to the specific site. 
#3 Insufficient efforts in considering site design BMPs.   
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Table C-7.1 Part A 
Watershed – Field Name Value 

Aliso Creek Watershed Data 
Aliso Creek - Industrial Development (acres) 0 
Aliso Creek - Commercial Development (acres) 13 
Aliso Creek - Residential Development (acres) 0 
Aliso Creek – Total Development (acres) 13 
Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N1. Owner, Tenant, 
Occupant Education 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N2. Activity 
Restrictions 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N3. Common Area 
Landscape 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N4. BMP 
Maintenance 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N5. Title 22 CCR 
Compliance 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N6. Local Water 
Quality Permit 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N7. Spill Contingency 
Plan 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N8. Underground 
Storage Plan 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N9. Hazardous 
Materials Disclosure 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N10. Uniform Fire 
Code 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N11. Common Area 
Litter Control 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N12. Employee 
Training 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N13. Loading Dock 
Good Housekeeping 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N14. Common Area 
Catch Basin Inspection 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N15. Street 
Sweeping Private Streets & Parking Lots 1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N17. Retail Gasoline 
Outlets 0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Storm Drain System 
Stenciling/Signage 1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor Material Storage 
Area 0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Trash Storage Areas 1 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Efficient Irrigation 
Systems & Landscape Design 1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Protect Slopes & 
Channels 1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Loading Dock Areas 1 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Maintenance Bays 0 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Vehicle Wash Areas 0 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor Process Areas 0 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Equipment Wash Areas 0 
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Watershed – Field Name Value 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Fueling Area 0 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Hillside Landscaping 1 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Wash Water Controls for 
Food Prep Areas 1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Community Car Wash 
Racks 0 

Aliso Creek - Selected Treatment Control BMPs - Biofilters 1 
Aliso Creek - Selected Treatment Control BMPs - Detention Basins 0 
Aliso Creek - Selected Treatment Control BMPs - Infiltration Basins 0 
Aliso Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands 0 
Aliso Creek - Selected Treatment Control BMPs - Filtration 0 
Aliso Creek - Selected Treatment Control BMPs - Hydrodynamics Separation Systems 1 
Aliso Creek - Selected Treatment Control BMPs - Regional or Watershed BMPs 0 
Aliso Creek - Site Design BMPs 1 
 
 
 
Watershed – Field Name Value 

San Juan Creek Watershed Data 
San Juan Creek - Industrial Development (acres) 0 
San Juan Creek - Commercial Development (acres) 29 
San Juan Creek - Residential Development (acres) 0 
San Juan Creek – Total Development (acres) 29 
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N1. Owner, 
Tenant, Occupant Education 7 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N2. Activity 
Restrictions 5 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N3. Common 
Area Landscape 7 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N4. BMP 
Maintenance 7 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N5. Title 22 CCR 
Compliance 5 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N6. Local Water 
Quality Permit 1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N7. Spill 
Contingency Plan 5 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N8. 
Underground Storage Plan 0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N9. Hazardous 
Materials Disclosure 4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N10. Uniform 
Fire Code 6 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N11. Common 
Area Litter Control 7 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N12. Employee 
Training 7 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N13. Loading 
Dock Good Housekeeping 1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N14. Common 
Area Catch Basin Inspection 6 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N15. Street 7 
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Watershed – Field Name Value 
Sweeping Private Streets & Parking Lots 
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N17. Retail 
Gasoline Outlets 0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Storm Drain System 
Stenciling/Signage 6 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Outdoor Material 
Storage Area 0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Trash Storage Areas 6 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Efficient Irrigation 
Systems & Landscape Design 7 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Protect Slopes & 
Channels 1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Loading Dock Areas 0 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Maintenance Bays 1 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Vehicle Wash Areas 1 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Outdoor Process 
Areas 0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Equipment Wash 
Areas 1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Fueling Area 0 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Hillside Landscaping 1 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Wash Water Controls 
for Food Prep Areas 3 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Community Car 
Wash Racks 0 

San Juan Creek - Selected Treatment Control BMPs - Biofilters 3 
San Juan Creek - Selected Treatment Control BMPs - Detention Basins 0 
San Juan Creek - Selected Treatment Control BMPs - Infiltration Basins 0 
San Juan Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands 0 
San Juan Creek - Selected Treatment Control BMPs - Filtration 5 
San Juan Creek - Selected Treatment Control BMPs - Hydrodynamics Separation Systems 2 
San Juan Creek - Selected Treatment Control BMPs - Regional or Watershed BMPs 0 
San Juan Creek - Site Design BMPs 5 
 
 
 
Table C-7.1 Part B 
 
Watershed – Field Name Value 
Aliso Creek - # of New Development Projects 1 
Aliso Creek - # of Re-Development Projects 0 
Aliso Creek - # of  WQMPs Approved 1 
San Juan Creek - # of New Development Projects 0 
San Juan Creek - # of Re-Development Projects 7 
San Juan Creek - # of  WQMPs Approved 7 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City is handing out the Orange County Stormwater 
Program Construction Runoff Guidance Manual for all grading and larger building permit 
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projects.  For all building permits (regardless of size) that meet the definition of a “Construction 
Project” as defined in the City’s LIP, the City is handing out a packet titled “Pollution Control 
Objectives for Construction Sites.” 
 
To ensure that all applicants for building or grading permits for sites of one acre or more (a) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (b) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities, the City of Mission Viejo will not issue 
a grading permit until proof of coverage is demonstrated. 
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
 
The WQMP requirements have been reviewed and have been deemed satisfactory by the 
SDRWQCB; hence no changes were made during this reporting period. 

C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 

This Reporting Period Cumulative 

Verification Method No. of 
WQMPs 
Verified 

No. of WQMPs 
Satisfactorily 
Implemented 

No. of WQMPs 
Not 

Satisfactorily 
Implemented 

No. of WQMPs 
Verified 

Inspection/Surveys 8 8 0 32 
Self Certification     
Other     

 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
 
 

 Type of Enforcement Action Number 
1. Correct Work Notice 4 

 
In verifying Project WQMPs for BMP implementation and ongoing operations and maintenance, 
the City found that the three most common deficiencies warranting enforcement actions were: 
 
 Most Common Deficiencies 
1 Failure to construct BMPs so that they function properly as intended. 
2 Failure to maintain BMPs properly. 
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C-7.8 Training and Outreach (LIP Section A-7.8) 
 
City staff having implementation responsibility related to new development and redevelopment 
received the following training during this reporting period  
 
Title of Workshop or Training 

Module 
Training Sponsored 

or Conducted By 
Date of 
Training Attendee Name Attendee 

Department 
New Development Training Orange County 10/25/06 D. Carson Public Works 
New Development Training Orange County 10/25/06 C. Murdock Comm. Dev. 
LID Filterra 6/19/07 R. Schlesinger Public Works 
 
C-7.9 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
determined that no major changes were needed in the related section in the City's Local 
Implementation Plan (LIP). 
 
Note: As previously listed, Exhibit A-7 lists the approved WQMPs with the specific BMPs 
employed on a project-by-project basis. 
 
 
 

0032936



 

Orange County Stormwater Program  November 15, 2007 
DAMP Appendix C-8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION C-8 
 
 
 

CONSTRUCTION 
 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
 
 
 
 
 

 

0032937



SECTION C-8, Construction 
 
 

Orange County Stormwater Program C-8-1 November 15, 2007 
DAMP Appendix C-8 

C-8.0  Construction  
 
C-8.1  Introduction (LIP Section A-8.1) 
 
The City has incorporated the model construction program described in DAMP Section 8.4 as 
the basis for this section of its Local Implementation Plan.  This construction program presents 
requirements and guidelines for pollution prevention methods that must be used by construction 
site owners, developers, contractors, municipalities, and other responsible parties, in order to 
protect water quality from discharges from construction site activities. 
 
C-8.1.1  Overall Program Management 
 
Through the submittal of an Organization Chart, the City identified which departments were 
responsible for the implementation of this stormwater program element.   
 
During the reporting period, no changes were made to the organization chart. 
 
C-8.2 Inventory of Construction Sites (LIP Section A-8.2) 
 
The City has developed a watershed-based inventory of the identified construction sites within 
the City’s jurisdiction.  Summaries of the construction inventory are provided below.   
 
Watershed Summary: 

Watershed Private Projects Public Projects for 
San Diego Region 

Total for all categories 
for current reporting 

year 
Aliso Creek 95 5 100 
San Juan Creek 390 15 405 

*Private projects include grading and building projects.  Public projects include CIP projects. 
 
As noted in the City's LIP Section A-8.2, the City does not maintain a watershed-based inventory 
for encroachment permits and the projects are relatively short in duration (less than one week); 
however, a comprehensive inventory is kept.  For the purposes of the above table, it was 
estimated that 70% of the encroachment permit projects were located in the San Juan Creek 
Watershed with the remainder being in the Aliso Creek Watershed (the City voluntarily classifies 
all encroachment permits as high priority). 
 
Construction activity was up slightly compared to last year.  The change was driven mostly by 
private building projects.  Grading projects and encroachment permit projects remained about the 
same.  There was a slight increase in public CIP projects.  It should be noted that the total 
number of public projects is actually eighteen because two projects cover both watersheds.  
 
The construction inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal. The updated inventory is included as an 
attachment to this report. 
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C-8.3 Prioritization of Construction Sites (LIP Section A-8.3) 
 
Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary 
Construction Site Prioritizations Total Public 

Project Sites 
Total Private 
Project Sites 

Conditions that trigger automatic categorization of a project as a 
high-priority construction project.   

• Mandatory high priority sites 0 0 
• Sites subject to General Construction Permit 2 12 
• Sites with a high potential for or history of non-stormwater 

discharges 0 0 

• Site tributary to and within 500 feet of an ASBS 0 0 
• Tributary to 303(d) water body where site generates the pollutant 0 0 
• Sites within, directly adjacent to or discharging directly to an ESA 0 0 
 
Totals   
Number of high priority sites* 0 100 
Number of medium priority sites 18 385 
Number of low priority sites 0 0 
Total Number of Sites 18 485 
*The City voluntarily classifies all CIP projects as high priority.  
 
The City of Mission Viejo prioritized the construction sites as high, medium, or low based on 
their respective threat to water quality when conditions that trigger automatic categorization of a 
project as high-priority has not been met.  Inspections for ongoing projects found that as the 
project progressed, priorities could be reduced from high to medium as the threat to water quality 
was reduced.   
 
Watershed Summary 

Watershed Number of High 
Priority Sites 

Number of 
Medium Priority 

Sites 
Number of Low 

Priority Sites 
Total Number of 

Sites 

Aliso Creek 30 70 0 100 
San Juan Creek 70 335 0 405 
 
It should be noted that the difference in the total number of projects between the Jurisdictional 
Summary and the Watershed Summary is due to two CIP projects that cover both watersheds.  
 
The construction prioritization is updated on an ongoing basis and provided to the Regional 
Board as a part of the Annual Progress Report submittal.  The updated inventory with the 
prioritizations is attached as an appendix to this report. 
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C-8.4 BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction Program.  The 
fact sheets include a description of specific BMPs for common construction activities that may 
discharge pollutants and provide a focus on the pollution prevention measures that the facility 
should implement.  The activity-based construction fact sheets that were developed are fact 
sheets from the 2003 edition of the California Stormwater Quality Association Stormwater Best 
Management Practice Handbook-Construction and are included as an attachment to the City’s 
LIP.  These documents are also available on the City’s website. 
 
In addition, the City is now using the Orange County Stormwater Program Construction Runoff 
Guidance Manual dated September 2006.  This document clearly describes the minimum BMPs 
required based on the priority of the project.  This manual is handed out to contractors at the 
public counter and is available on the City’s website. 
 
During the reporting period, no changes were made to the BMP Fact Sheets. 
 
C-8.5 Documentation Requirements (LIP Section A-8.5) 
 
C-8.5.1  Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or environmental 
health. 
 
C-8.5.2  Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or environmental 
health. 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 

Requirements (LIP Section A-8.6) 
 
The City of Mission Viejo inspected the construction sites at the frequency determined by the 
priority ranking assigned to each facility as identified in the LIP.  The inspections generally 
include a review of BMP implementation through the erosion control practices, sediment control 
practices, tracking controls, waste and disposal management practices on a site and evidence of 
past or present unauthorized non-stormwater discharges.   
 
The City of Mission Viejo inspects all construction sites at the frequencies stated in the table 
below from the City’s LIP.   
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Construction Site Priority Rainy Season 

(October 1-April 30) 
Dry Season 

(May 1 – September 30) 
HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

*Or, monthly for any site that the County certifies in a written statement to the SDRWQCB all of the 
following (certified statements may be submitted to the San Diego Regional Board at any time for one or 
more sites): 

i. City has record of construction site’s Waste Discharge Identification Number (WDID#) 
documenting construction site’s coverage under the statewide General Construction Permit; and 

ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan (SWPPP); and 
iii. City finds SWPPP to be in compliance with all local ordinances, permits, and plans; and  
iv. City finds that the SWPPP is being properly implemented on site. 

 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Sites Inspected 
During the Reporting Period Facility Category 

High Med Low 
Private Projects 100 385 0 
Public Projects-Santa Ana Region 0 0 0 
Public Projects-San Diego Region 0 18 0 
Total  100 403 0 
 
Based on a County of Orange guidance document dated September 27, 2006, the City is 
reporting the number of sites inspected during the reporting period rather than the number of 
inspections performed at those sites.  However, it should be noted that the sites were inspected 
based on the criteria explained above and all documentation of those inspections is kept on file. 
 
The number of non-compliant sites identified during these inspections is presented below along 
with information on follow-up inspections and enforcement actions conducted.  
 
Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-inspections 

Due to Non-Compliance 
Aliso Creek 11 8 
San Juan Creek 43 44 
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Enforcement 
 
The City of Mission Viejo’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s adopted Water Quality Ordinance and the 
countywide accompanying Enforcement Consistency Guide (DAMP Section 4.0).  The 
enforcement mechanisms available are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or, in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
construction sites that have been taken by the City during the reporting period.   
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Verbal 
Warnings 

# Notice of 
Noncompliance

# Administrative 
Compliance 

Orders 
# of Cease & 
Desist Orders 

Misdemeanor, 
Infraction 

Aliso Creek 0 12 0 0 0 
San Juan 
Creek 0 57 0 0 0 

 
C-8.7 Training and Outreach (LIP Section A-8.7) 
 
Training 
 
The City of Mission Viejo conducted and/or participated in Principal Permittee sponsored 
training to assist responsible municipal staff in understanding the Construction Program.  The 
training conducted during the reporting period is summarized below. 
 
Department Training Module Training Dates Number of Attendees
Public Services Construction Site Inspection 1 10/4/2006 2 
Public Works Construction Site Inspection 1 10/4/2006 3 
Public Services Construction Site Inspection 2 10/23/2006 7 
Public Works Construction Site Inspection 2 10/23/2006 6 
Total   18 
 
The City of Mission Viejo participated in a number of training opportunities to assist responsible 
staff in understanding their responsibilities in conducting the City's Construction Program.  The 
training reached a total of 6 employees and is summarized in the tables below.   
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Jurisdictional Summary 
 
Training opportunities that the City participated in include the following:  
 

Title of 
workshop or 

Training 
Date 

Attended 
Sponsoring 

Organizations Name Department 

Dennis Bogle Building 
Cathy Tuper Building 
Tim Whelan Building 
Jason Baugh Building 

Ken Baer Building 

Best 
Management 

Practices 
6/5/2007 CAA 

Jim Barry Building 
 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Mission Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
During the reporting year, no major changes were made to the related section in the City's Local 
Implementation Plan (LIP). 
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section A-9.1) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
 
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2 Industrial Program (LIP Section A-9.2) 
 
C-9.2.1 Organization Chart 
 
The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
C-9.2.2 Inventory  
 
The City of Mission Viejo has developed a watershed -based inventory of the identified facilities 
within the City's jurisdiction.  The City has a total of 91 industrial facilities with 62 located in the 
Aliso Creek Watershed and 29 facilities located within the San Juan Creek Watershed.  As the 
City continues to review these facilities, the LIP industrial facility inventory is updated to 
accurately reflect any changes.  The updated inventory is included as an appendix to this report. 
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.  
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 

 

Number of Industrial Facilities 
Without General Industrial 

Permits 

Number of Industrial Facilities 
With General Industrial 

Permits 
91 87 4 

 
The City currently has four facilities with General Industrial Permits.   
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Watershed Summary  
Watershed Number of Industrial Facilities 

in Watershed 
Aliso Creek 62 
San Juan Creek 29 
 
The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The updated inventory is included as an 
attachment to this report. 
 
C-9.2.3 Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality.  Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of 

Facilities 
Mandatory high priority facilities  
- Facilities subject to General Industrial Permit 4 
- Section 313 Title III Sara  
- Facilities with a high potential for or history of non-stormwater discharges  
- Facilities tributary to and within 500 feet of ASBS  
- Tributary to 303(d) water body where site generates the pollutant 4 
- Facilities within, directly adjacent to or discharging directly to an ESA  
- Number of mandatory high priority facilities 4 
- Number of "other" high priority facilities 0 
- Number of medium priority facilities 31 
- Number of low priority facilities 56 
Total Number of Facilities 91 
 
Summaries of the prioritizations are listed in the table above.  While no changes occurred in the 
past reporting period, the City staff will remain diligent in reviewing facilities for changes in 
status.  
 
Watershed Summary—Industrial Facility Prioritizations  

Watershed 
Number of high 

priority 
facilities 

Number of 
medium priority 

facilities 
Number of low 

priority facilities 
Total Number 
of Facilities 

Aliso Creek 2 24 36 62 

San Juan Creek 2 7 20 29 

Total Number of Facilities 4 31 56 91 

 
The industrial prioritization is updated on an ongoing basis.  The updated inventory is included 
in the appendix of this report. 
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C-9.2.4 Monitoring 
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 

Number of Industrial Facilities 
Number of Facilities that 
Conducted Water Quality 

Monitoring During the 
Reporting Period 

EPA i—– With Storm Water Limitations  
EPA ii — Manufacturing 0* 
EPA iii — Mineral, Metal, Oil and Grease Mining or Extraction  
EPA iv — Hazardous Waste  
EPA v — Landfills  
EPA vi — Recycling  
EPA vii — Steam Electric Plants  
EPA viii — Transportation 0* 
EPA ix — Treatment Works 0* 
EPA xi — Light Industrial Activity  
Other Facility Categories Not Subject to the NPDES Permit  
Total for Current Reporting Year 0 

*Monitoring results for the Saddleback Valley Unified School District Transportation Yard, Oso 
Creek Water Reclamation Plant, Escamilla Marble and Granite, and the US Postal Service were 
not available for review because they could not conduct wet-weather monitoring due to lack of a 
significant rain event during the season.  According to them, they have contacted the Regional 
Board and were permitted to submit monitoring data after the first rainfall this rainy season 
(2007-2008).  All of these facilities except Escamilla Marble and Granite submitted an annual 
report without monitoring data.  City staff believes that Escamilla Marble and Granite needs to 
submit an annual report to the Regional Water Quality Control Board.  Tony Felix with the 
Regional Board will be conducting an inspection of the premises sometime in November 2007 
and to clarify this requirement with Mr. Escamilla. 
 
C-9.2.5 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for common industrial 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1–IC24 and are included as an attachment to the City’s LIP.   
 
C-9.2.6  Inspections 
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
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the material and waste-handling practices, BMP implementation, and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The City inspects the high priority industrial sites annually and the medium and low priority sites 
as needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).  
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the Reporting Period 
Total Number of Facilities 

High Med Low 
4 4 0 0 

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
 
Watershed Number of Facilities 

Out of Compliance 
Number of Reinspections 
Due to Non-Compliance 

Aliso Creek 1 1* 
San Juan Creek 0 0 

 
In compliance with the permit requirements, all high priority facilities are inspected annually.   
 
*The Saddleback Valley Unified School District Transportation Yard has been identified as 
needing re-inspection due to excessive amounts of oil and grease dripping from many buses.  
Build-up has occurred within the parking lot and the parking lot needs to be cleaned using proper 
best management practices as identified in Factsheet IC-24.  The site SWPPP also needs to be 
updated to include more BMPs for parking lot maintenance.  Re-inspection is scheduled for the 
first week of January 2008.  City staff believes that this does not require a referral to the 
RWQCB at this time; however, since the site requires re-inspection the site has been marked as 
being non-compliant. 
 
C-9.2.7 BMP Implementation 
 
As part of the industrial facility inspections, the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses his/her best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  Based on the results of the inspections conducted, a 
summary of the status of the BMP implementation is shown below.   
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Watershed Summary 

Watershed 
# Facilities with 

BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With 
No BMPs 

Aliso Creek 0 1 0 
San Juan Creek 3 0 0 
 
The City of Mission Viejo inspected all high priority industrial facilities during this reporting 
period.  Three of the facilities had appropriate BMPs in place and were effectively applying 
them.  As mentioned above, Saddleback Valley Unified School District, had excessive amounts 
of oil and grease dripping from many buses and needs parking lot clean-up.  However, each site 
received information on proper BMP implementation. 
 
C-9.2.8 Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the Countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or, in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
Enforcement actions against industrial facilities are included with commercial facilities in 
Section “C-9.3.7 Enforcement.” 
 
C-9.2.9 Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within five days detailing the nature of the non-
compliance and any corrective action taken.  The City of Mission Viejo had no violations to 
report during this reporting period. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
San Juan Creek 0 
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C-9.2.10 Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
C-9.3 Commercial Program (LIP Section A-9.3) 
 
C-9.3.1 Organization Chart 
 
The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
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C-9.3.2 Inventory  
 
The commercial inventory is updated on an ongoing basis and is provided to the Regional Board 
as a part of the Annual Progress Report submittal. The inventory includes relevant information 
on ownership, size, location, etc.  The updated inventory is included as an appendix to this 
report. 
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
Commercial Site/Source Total Number 

of Sites 
Aliso Creek - Automobile mechanical repair, maintenance, fueling, or cleaning 47 
Aliso Creek - Airplane mechanical repair, maintenance, fueling, or cleaning  
Aliso Creek - Boat mechanical repair, maintenance, fueling, or cleaning  
Aliso Creek - Equipment repair, maintenance, fueling, or cleaning  
Aliso Creek - Automobile and other vehicle body repair or painting 3 
Aliso Creek - Mobile automobile/other vehicle washing 2 
Aliso Creek - Automobile (or other vehicle) parking lots and storage facilities  
Aliso Creek - Retail or wholesale fueling 3 
Aliso Creek - Pest control services 2 
Aliso Creek - Eating or drinking establishments  66 
Aliso Creek - Mobile carpet, drape or furniture cleaning 2 
Aliso Creek - Cement mixing or cutting  
Aliso Creek - Mobile high pressure or steam cleaning  
Aliso Creek - Masonry  
Aliso Creek - Painting and coating  
Aliso Creek - Botanical or zoological gardens and exhibits  
Aliso Creek - Landscaping (and hardscape installations)  
Aliso Creek - Nurseries and greenhouses  
Aliso Creek - Golf courses, parks and other recreational areas/facilities  
Aliso Creek - Cemeteries  
Aliso Creek - Pool and fountain cleaning  
Aliso Creek - Marinas  
Aliso Creek - Port-a-Potty servicing  
Aliso Creek - Other sites determined to be significant contributors 5 
Aliso Creek - Sites tributary to 303(d) water body for pollutant generated on site  
Aliso Creek - Sites within/directly adjacent or discharging directly to ESA  
Aliso Creek - Site tributary to and within 500 feet of ASBS  
San Juan Creek - Automobile mechanical repair, maintenance, fueling, or cleaning 62 
San Juan Creek - Airplane mechanical repair, maintenance, fueling, or cleaning  
San Juan Creek - Boat mechanical repair, maintenance, fueling, or cleaning  
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Commercial Site/Source Total Number 
of Sites 

San Juan Creek - Equipment repair, maintenance, fueling, or cleaning  
San Juan Creek - Automobile and other vehicle body repair or painting 6 
San Juan Creek - Mobile automobile/other vehicle washing 2 
San Juan Creek - Automobile (or other vehicle) parking lots and storage facilities  
San Juan Creek - Retail or wholesale fueling 15 
San Juan Creek - Pest control services 5 
San Juan Creek - Eating or drinking establishments  213 
San Juan Creek - Mobile carpet, drape or furniture cleaning 12 
San Juan Creek - Cement mixing or cutting  
San Juan Creek - Mobile high pressure or steam cleaning  
San Juan Creek - Masonry  
San Juan Creek - Painting and coating  
San Juan Creek - Botanical or zoological gardens and exhibits  
San Juan Creek - Landscaping (and hardscape installations)  
San Juan Creek - Nurseries and greenhouses  
San Juan Creek - Golf courses, parks and other recreational areas/facilities 7 
San Juan Creek - Cemeteries  
San Juan Creek - Pool and fountain cleaning  
San Juan Creek - Marinas  
San Juan Creek - Port-a-Potty servicing  
San Juan Creek - Other sites determined to be significant contributors 17 
San Juan Creek - Sites tributary to 303(d) water body for pollutant generated on site  
San Juan Creek - Sites within/directly adjacent or discharging directly to ESA  
San Juan Creek - Site tributary to and within 500 feet of ASBS  
Total For All Categories  469 
 
Inventory numbers are subject to change from year to year.  As businesses move into the City or 
are discovered through site visits, research, or other investigation, they are added to the City's 
LIP inventory.  Over the course of this reporting period, the City worked with a number of 
agencies to bring the commercial inventory current.  
 
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The inventory includes relevant information 
on ownership, size, location, etc.   
 
C-9.3.3 Prioritizations 
 
The City maintains an inventory of high-threat commercial sites.  A summary of the facilities by 
watershed is provided below. 
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Jurisdictional and Watershed Summary 
Commercial Facility 

Prioritizations 
Number of 

high priority 
facilities 

Number of 
medium priority 

facilities 

Number of 
low priority 

facilities 

Total 
Number of 
Facilities 

Aliso Creek 130   130 
San Juan Creek 339   339 
Total Number of Facilities 469   469 
 
As a result of conducting inspections and verifying original inventory and prioritization rankings, 
the number of facility prioritizations per watershed has changed since last year.  Inspectors 
looked at SIC codes comparing them to business descriptions in order to find the best match.  
Proximity to 303(d) impaired water bodies was also taken into account, as well as potential for 
each business to generate a discharge of the particular pollutants impairing the sensitive water 
bodies.  Additionally, any particular information relating to a business's potential threat to water 
quality was taken into account before a prioritization was either confirmed or recommended to 
be changed. 
 
Further changes in the number of high priority commercial facilities resulted from the previously 
mentioned changes in the inventory, including facilities having moved or gone out of business, 
duplicate listings, and the addition of new facilities in the City's database.  
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1–IC24 and are included as an attachment to the City’s LIP. 
 
C-9.3.5 Inspections 
 
High priority commercial sites are inspected on an as-needed basis (minimum once per permit 
term).  The number of inspections completed during the current reporting year for each type of 
high priority commercial site are presented below.   
 
Please note that the City of Mission Viejo has completed the inspection of every high priority 
commercial site identified within the City. 
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Jurisdictional Summary 

Commercial Site/Source 
Number of 

Sites/Sources 
Inspected 

Total Number 
Since Third 

Permit 
Adoption 

Automobile mechanical repair, maintenance, fueling, or cleaning  98 
Airplane mechanical repair, maintenance, fueling, or cleaning   
Boat mechanical repair, maintenance, fueling, or cleaning   
Equipment repair, maintenance, fueling, or cleaning   
Automobile and other vehicle body repair or painting  15 
Mobile automobile or other vehicle washing 6 8 
Automobile (or other vehicle) parking lots and storage facilities   
Retail or wholesale fueling  19 
Pest control services  7 
Eating or drinking establishments  317 2,333 
Mobile carpet, drape or furniture cleaning  14 
Cement mixing or cutting   
Masonry   
Painting and coating   
Botanical or zoological gardens and exhibits   
Landscaping   
Nurseries and greenhouses   
Golf courses, parks and other recreational areas/facilities  7 
Cemeteries   
Pool and fountain cleaning  1 
Marinas   
Port-a-Potty servicing   
Others 1 74 
Total For All Categories For Current Reporting Year 324 2,576 
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 

Number of Facilities 
Out of Compliance 

Number of Re-inspections 
Due to Non-Compliance 

52 52 

 
Although the permit requires that high priority commercial sites only be inspected on an as-
needed basis, the City continued its efforts to take additional steps in ensuring that commercial 
sites within the City are utilizing the appropriate BMPs.  Again this year, the City worked with 
the County Health Care Agency to identify restaurants that were not effectively implementing 
and/or maintaining the appropriate BMPs.  Each month the City received a report identifying 
restaurants, which were not adequately implementing all required BMPs.  While most of these 
facilities were identified for seemingly minor infractions (such as maintenance records or trash 
bin lids), the City chose to respond immediately with a "first responder" and utilized an in-house 
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inspector for this purpose.  The inspector reviewed the appropriate BMPs with the site manager 
specifically addressing the deficiently implemented BMPs, and left behind reference educational 
literature to be used for training site employees.  As a follow up to this visit, the City used a 
combination of consultant support and in-house staff to perform a more in-depth inspection and 
again review appropriate BMP implementation and maintenance.   
 
C-9.3.6 BMP Implementation 
 
As part of commercial facility inspections, the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses his/her best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 

BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With 
No BMPs 

Aliso Creek 117 13 0 
San Juan Creek 300 34 5 
 
The City looked for evidence of sustained use of appropriate BMPs in assessing the extent of 
BMP implementation.  While there was an increase in the number of facilities with BMPs fully 
implemented, there continues to be evidence that additional efforts are needed in this area.  
 
C-9.3.7 Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted Water Quality Ordinance and the Countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or, in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period. 
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Watershed Summary 
Administrative Remedies Criminal 

Remedies 
Watershed # Educational 

Letters 
# Notice of 

Noncompliance 
# Administrative 

Compliance 
Orders 

# of 
Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 0 3 0 0 0 
San Juan Creek 1 7 0 1 0 

 
C-9.3.8 Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
San Juan Creek 1* 

*The County of Orange on behalf of the City of Mission Viejo made a report to the San Diego Regional Water 
Quality Control Board for an incident at the Kaleidoscope Center. 
 
C-9.3.9 Training and Outreach 
 
Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  The training conducted during the reporting period is 
summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Training Modules and Training Dates Department Department 

Subcategory 
Number of 
Attendees 

None    
Total  
 
Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
mailings, holding workshops, development and distribution of brochures, posters, fact sheets, 
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posting information on the City’s webpage [or linking to the County’s webpage], etc.  A 
summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet Title/Subject Number 

Distributed 
Distribution Method(s) and 

Location(s) 
A Guide for Food Service Facilities 300 Hand Delivered 
Good Cleaning Practices for Food Facilities 100 Hand Delivered 
Proper Maintenance Practices for your Business 150 Mailing 
Total number of outreach materials distributed 
during the current reporting year 550  

 
The City continues to concentrate efforts on the food service industry.  The City staff provides 
educational material at each site visit.  
 
Website 
 
The City of Mission Viejo has extensive information on our stormwater program on the City's 
website.  
 
C-9.4 Residential Program (LIP Section A-9.4) 
 
C-9.4.1 Organization Chart 
 
The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
C-9.4.2 Inventory  
 
The City of Mission Viejo has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal. 
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A summary of the City of Mission Viejo’s current residential inventory is provided in the table 
below.  
 

Watershed 
Total Residential Land 

Use Area 
(Sq. Miles) 

Total Residential Land 
Use Area Adjacent or 

Discharging Directly to 
an ESA (Sq. Miles) 

Tributary to 303(d) 
Listed Watershed 

Aliso Creek 1 0 1 
San Juan Creek 16 0 16 
Total 17  17 
 
C-9.4.3 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for high threat residential 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based Residential fact sheets that were 
developed are fact sheets R1–R8 and are included as an attachment to the City’s LIP. 
 
During the reporting period, no changes were made to the fact sheets. 
 
C-9.4.4 Enhanced Implementation 
 
Residential areas are identified for enhanced implementation.  The steps taken by the City to 
minimize the impact of these residential areas to 303(d)-listed water bodies is outlined in the 
LIP.  Because the entire City of Mission Viejo is contained within a 303(d)-listed watershed, the 
City will conduct enhanced implementation at all residential areas within the Aliso Creek and 
San Juan Creek watersheds due to the ubiquitous bacteria contamination and the potential for 
residential activities to contribute to this problem.  
 
Some of the steps the City has undertaken to minimize the impact residential areas have on these 
303(d) listed watersheds include: 
 
• Encourage residents to implement the BMP fact sheets developed by the City for 

residential areas. 
• Increased patrols, inspections, and enforcement within residential areas.  The residential 

patrols look for illicit discharges, landscape debris/trash in gutters, poorly maintained 
parking lots or trash enclosures; and excessive irrigation runoff. 

• The City will distribute educational materials to residents within the watershed describing 
the pollutants of concern and listing BMPs that residents may implement to reduce the 
impact of urban runoff. 

• Targeted Public Education Campaigns.  These will include direct mailings to residents and 
will feature articles describing the pollutants of concern and what they can do to help. 
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C-9.4.5 Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program and provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g., 
commercial business, residential, etc.) as a part of the ID/IC PEA report.  Based on the ID/IC 
PEA report, 84 pollution complaints/incidents were associated with residential areas during the 
current reporting year.  The following table provides a breakdown of the water pollution 
complaints/incidents received associated with residential activities. 
 
Watershed Summary 

Watershed 
Auto 

Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 

Care 

Disposal 
of Pet 

Wastes 

Disposal 
of Green 

Waste 

Household 
Hazardous 

Waste 
Aliso Creek 18 2 2 8 0 0 3 
San Juan Creek 6 4 1 27 0 0 13 
 
C-9.4.6 Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance

# Administrative 
Compliance 

Orders 

# of 
Cease & 
Desist 
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 5 3 0 0 0 
San Juan Creek 12 7 0 0 0 

 
C-9.4.7 Outreach and Training 
 
Outreach 
 
Education and outreach targeted toward residents is a major component of the residential 
program.  The City encourages the implementation of a set of BMPs for residents.  The BMPs 
are presented in a series of fact sheets specific to high-threat residential activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.  This outreach has 
included efforts such as mailings, distribution of brochures, and posting information on the City's 
website as well as providing a link to the County's website. 
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A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary—Printed Materials 

Category Home and 
Garden Care Pet Care 

Household 
Hazardous 

Waste 

Auto 
Parking/ 

Street 
Sweeping 

Number of Mailings 156,000* 39,000* 78,000* 95,700* 
Public Service Announcements (PSAs) 1 0 1 0 
*The above referenced printed materials were articles that appeared in City Outlook, the City’s quarterly newsletter 
sent to all mailing addresses in Mission Viejo. 
 
Website 
 
The City's website features the Stormwater Pollution Video developed by the County of Orange.  
Numerous other links and other information, including residential BMP information, are 
provided on the City's website.  
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.    
 
C-9.5 CIA/HOA Program (LIP Section A-9.5) 
 
C-9.5.1 Organization Chart 
 
The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
C-9.5.2 Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  Even though the City does not have areas that discharge directly to an ESA, these 
areas are targeted for enhanced implementation of BMPs based on the activities of concern that 
are identified.  The CIA/HOA inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated inventory is 
included as an attachment to this report. 
 
A summary of the City of Mission Viejo’s current CIA/HOA inventory is provided in the table 
below. 
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As indicated in the table above, there are no CIA/HOA areas that discharge directly to ESAs. 
 
C-9.5.3 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for high-threat CIA/HOA 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
No changes were made to the fact sheets this reporting period. 
 
C-9.5.4 Enhanced Implementation 
 
As mentioned above, there are no CIA/HOA areas that discharge to ESAs.  However, because 
the entire City of Mission Viejo is contained within a 303(d)-listed watershed, the City will 
conduct enhanced implementation at all CIA/HOA areas within the Aliso Creek and San Juan 
Creek watersheds due to the ubiquitous bacteria contamination and the potential for CIA/HOA 
activities to contribute to this problem.  Some of the steps the City has undertaken to minimize 
the impact CIA/HOA areas have on these 303(d) listed watersheds include: 
 
• Held workshops for CIA/HOA representatives to discuss the permit requirements and the 

pollutants of concern within their respective watersheds. 
• Sent packages to all CIA/HOA management, which include Mission Viejo’s minimum 

requirements along with BMP fact sheets for common areas.  Also included were 
residential BMPs to be included in mailings, newsletters, etc., for the individual 
homeowners. 

• Performed inspections of all CIA/HOA facilities to ensure adequate BMPs are 
implemented. 

• Provided newsletter articles to CIA/HOAs about water quality that can be included/inserted 
into newsletters/billings. 

• Encouraged CIA/HOAs to pass supplemental CC&Rs restrictions regarding water quality. 
• Increased patrols, inspections, and enforcement within CIA/HOA areas. 
 

Watershed Total Residential Land Use Area 
(Sq. Miles) 

Total Residential Land Use Area 
Adjacent or Discharging Directly to 

an ESA (Sq. Miles) 
Aliso Creek 1 0 
San Juan Creek 16 0 
Total 17 0 
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C-9.5.5 Enforcement Actions 
 
The City conducted no enforcement actions directly against CIA/HOAs within its jurisdiction 
during the reporting period. 
 
C-9.5.6 Outreach and Training 
 
Outreach 
 
Education and outreach targeted toward residents is a major component of the CIA/HOA 
program.  The City encourages the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high-threat activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.  This outreach has 
included efforts such as mailings, holding workshops, development and distribution of 
brochures, fact sheets, posting information on the City’s webpage, etc.  A summary of the 
outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary—Printed Materials  

Category 
Automotive 
Repair and 

Maintenance 
Automotive 

Washing 
Automotive 

Parking 

Home 
and 

Garden 
Care 

Disposal 
of Pet 

Wastes 

Household 
Hazardous 

Waste 
Total 

Number of 
Mailings 0 0 68 544 0 68 680 

 
These numbers were a result of a focused effort to work with the CIA/HOAs.  As stated above, 
education packets were sent out to all CIA/HOAs. 
 
Website 
 
The City’s website features the Stormwater Pollution Video developed by the County of Orange.  
Numerous other links and other information, including residential BMP information, are 
provided at the City’s website. 
 
Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.   
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the CIA/HOA components of the Existing 
Development program.  The training conducted during the reporting period is summarized in 
C-10. 
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C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
No modifications were made to the Residential Existing Development Program section of the 
City’s LIP. 
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C-10.0 Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1 Introduction (LIP Section A-10.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.  In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges (LIP Section A-10.2) 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Departments were 
responsible for the implementation of this stormwater program element.   
 
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Water Quality Ordinance identifies many of the duties of the Authorized 
Inspectors and those persons directed by them and under their instruction and supervision who 
are assigned to investigate compliance with, detect violations of, and take actions pursuant to the 
Ordinance. 
 
A list of the City’s Authorized Inspectors is included in the City’s LIP.  
 
In addition to the designated City Authorized Inspectors, the City has also entered into a Water 
Quality Ordinance Implementation Agreement with the Orange County Flood Control District to 
assist with some of the Authorized Inspector and Spill Responder duties.  This contract allows 
the City to request assistance from the County’s Authorized Inspectors in order to respond to and 
follow up on hazardous or after-hours complaints and incidents. 
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 
• Municipal Activities (Section A-5):  field inspectors and facility managers assist in the 

identification of illegal discharges and illicit connections during their daily activities.  
 
• Public Education (Section A-6):  various inspectors assist with the distribution of public 

education materials that provide phone numbers and encourage the reporting of spills. 
 
• New Development/Significant Re-Development Program (Section A-7):  assists with the 

identification of new development and/or significant development post-construction 
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controls that are either not functioning adequately or are not being maintained, resulting in 
an ongoing or threatened discharge to the storm drain system. 

 
• Construction Activities (Section A-8):  assists with the identification of illegal discharges 

from construction sites. 
 
• Existing Development Programs (Section A-9):  assists with the identification of actual or 

threatened illegal discharges from industrial, commercial, and residential areas. 
 
• Water Quality Monitoring Program (Section A-11):  assists with the identification of 

problem areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the City 
inspectors is included in the table below in Section C-10.2.4. 
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The City has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 
• During Business Hours 949-470-3000 
• After Business Hours  949-470-3000 
 
The City advertises these numbers in our newsletters, on MVTV (the City’s local cable 
television channel), at City Hall, and the number is displayed on our catch basin markers.  A few 
years ago the City installed 1,400+ colorful catch basin markers that state “REPORT 
POLLUTERS 470-3000”.  The City also has a form on its webpage which can be used to report 
polluters.   
 
In addition to the established City phone numbers, the City also advertises the County’s 24-hour, 
bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received. 
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Jurisdictional Summary  

Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 

Reported 

Incidents Reported to 
Regional Board as 

Presenting a Threat to 
Human or Environmental 

Health 
City Staff (Municipal, Construction, etc.) 23 0 
Other Agencies (County, Regional Boards) 33 1** 
Water Pollution Hotline 0 0 
Public (calls, e-mail) 59* 0 
Businesses 10 0 
Other 0 0 
Total Number of Reports 125* 1** 
* While the City of Mission Viejo does track the source of the notifications (when available), the City does 
not track public sources of complaints according to the above categories.   Therefore, all reports except 
County and City reports are reported under “Public” sources. 

**The County of Orange on behalf of the City of Mission Viejo made a report to the San Diego Regional 
Water Quality Control Board for an incident at the Kaleidoscope Center. 

 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed. 
 
Last year, the City developed spill response procedures for response to barrels containing 
unknown chemicals and liquids left in the public right-of-way or on private property.  For this 
year, no new issues were identified that required the development of additional response 
procedures. 
 
C-10.2.6 Water Pollution Incident Summary  
 
As a part of the City of Mission Viejo’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City of Mission Viejo’s jurisdiction.   
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e., if 
a complaint was received by City staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
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Notification:  An incident that is reported to the City that does not require any follow-up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the storm drain system and was in the process of being cleaned up.  
 
Complaint:  A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include oil that has leaked from a vehicle parked on the street and soaked into the asphalt or a 
past discharge from a residence or facility. 
 
Response Request:  An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to Another Agency:  The City referred the complaint to another agency such as an 
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 6 
Complaint 96 
Response Request 20 
Referral to OCFCD or other agency 3 
Total Number of Incidents 125 
 
Watershed Summary 

Number of Each Type of Incident Reported 
Watershed 

Notification Complaint Response 
Request Referral 

Aliso Creek 3 21 20 0 
San Juan Creek 3 75 0 3 

 
Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
 
 

0032968



SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

Orange County Stormwater Program C-10-5 November 15, 2007 
DAMP Appendix C-10 
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During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
Type of Materials Number of Complaints/Incidents 
Hydrocarbons 32 
Inorganic Compounds 15 
Metals 0 
Nutrients 3 
Organic Compounds 3 
Discharge Exceptions 12 
Pathogens and Coliforms 4 
Wastewater 25 
Pesticides 0 
Sediment 9 
Trash and Debris 16 
Miscellaneous 6 
Total Number of Incidents 125 
 
Watershed Summary  

Type of Material Involved 
Watershed Hydro- 

carbons 
Inorganic 

Compounds Metals Nutrients Organic 
Compounds 

Discharge 
Exceptions 

Aliso Creek 22 3 0 0 1 1 
San Juan 
Creek 10 12 0 3 2 11 

 Pathogens/ 
Coliforms Wastewater Pesticides Sediment Trash/Debris Misc. 

Aliso Creek 1 6 0 2 7 1 
San Juan 
Creek 3 19 0 7 9 5 

 
All water pollution complaints are investigated and, when necessary, reported to the San Diego 
Regional Water Quality Control Board.  The reports consist of a verbal notification followed by 
a written report. 

No reports were made to the Regional Board this reporting year. 
 
C-10.2.7 Enforcement Summary  
 
The City of Mission Viejo’s Authorized Inspectors undertake enforcement activities according to 
the City’s adopted Water Quality Ordinance and the Countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  
 
Water pollution enforcement may be handled administratively or, in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
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similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  

Type of Enforcement Total 
Educational Letter (EL) 18 
Administrative Enforcement (Verbal Enforcement) 85 
Notice of Noncompliance (NON) 21 
Administrative Compliance Order (ACO) 0 
Cease and Desist Order (CDO) 1 
Criminal Enforcement 0 
Misdemeanor (Mis) 0 
Infraction (Inf) 0 
Issuance of Citation (IOC) 0 
Other: (Specify) 0 
 
Watershed Summary  

Administrative Remedies Criminal 
Remedies 

Watershed Educational 
Letters 

Notice of 
Noncompliance

Administrative 
Compliance 

Orders 

Cease & 
Desist 
Orders 

Misdemeanor, 
Infraction, 
Citation 

Aliso Creek 5 6 0 0 0 
San Juan Creek 13 15 0 1* 0 

*The County of Orange on behalf of the City of Mission Viejo made a report to the San Diego Regional Water 
Quality Control Board for an incident at the Kaleidoscope Center. 
 
C-10.2.8  Case Summary  
 
There are no pending legal cases. 
 
C-10.3  Illicit Connections (LIP Section A-10.3) 
 
The City has a drainage facility inspection and documentation program to identify and eliminate 
illicit connections to the storm drain system.  Illicit connections to the storm drain system are 
prohibited.  
 
During the reporting period, no illicit connections to the City’s storm drain system were found. 
 
C-10.4  Source Investigations (LIP Section A-10.4) 
 
All of the City’s efforts to identify sources of illegal/illicit discharges have been reported to the 
SDRWQCB in the 13225 Aliso Creek Directive quarterly reports. 
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C-10.5 Training and Outreach (LIP Section A-10.5) 
 
The education and training of the City of Mission Viejo’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions. 
 
C-10.5.1 Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee meetings.  During the reporting period 
the City’s Authorized Inspectors attended most of the committee meetings that were held. 
 
C-10.5.2  Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on site during an 
inspection or with a follow-up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials, and other household wastes.  The materials that specifically address these issues 
include: 
 
• Proper Disposal of Household Hazardous Material 
• Proper Maintenance Practices for Your Business 
• Tips for the Automotive Industry 
 
A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary 
Outreach Material Description Number 

Distributed 
Tips for the Automotive Industry 150 
A Guide For Food Service Facilities 300 
Total Number Distributed  450 
 
C-10.6  ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Mission Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
No program modifications were made to the ID/IC section of the City’s LIP during the reporting 
period. 
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction (LIP Section A-11.1) 
 
The Countywide monitoring program is conducted on behalf of the Orange County Stormwater 
Permittees by the County (Principal Permittee).  Implementation of the countywide monitoring 
program is supported by funds shared proportionally by each of the Permittees.   
 
The Countywide monitoring program consists of the following five components: 
• Dry Weather Monitoring Program; 
• Coastal Storm Drain Outfall Program; 
• Ambient Coastal Receiving Waters Monitoring Program; 
• Long-Term Mass Emissions Monitoring Program; 
• Urban Stream Bioassessment Monitoring Program; and, a watershed-specific monitoring 

program, the 
• Aliso Creek 13225 Directive Monitoring Program. 
 
Of the six above-listed programs, the City of Mission Viejo evaluates data from the Aliso Creek 
13225 Directive Monitoring Program and the Dry Weather Monitoring Program because these 
two programs contain timely data from City storm drain outfalls. 
 
The City’s assessment of the Aliso Creek Monitoring Program is included in Section C-11.1.1 
below. 
 
The City’s assessment of the County’s Dry Weather Monitoring Program is included in Section 
C-11.1.3 below. 
 
C-11.1.1 13225 Directive Water Quality Monitoring Program Assessment 
 
In addition to the Countywide monitoring program, the City participates in the water quality 
monitoring program associated with the Aliso Creek 13225 Directive.  The results of this 
additional monitoring are included in the Aliso Creek 13225 Directive Quarterly Reports 
submitted under separate cover to the SDRWQCB. 
 
The SDRWQCB revised the Directive to also require an Annual Report from the Permittees each 
year. This year’s Annual Report will cover the period of October 2005 to September 2006 and 
will be submitted under separate cover to the SDRWQCB.  In lieu of submitting the full Annual 
Report on November 15th, the Permittees will submit watershed action plans (WAPs) and a “high 
priority drain” table listing the activities the Permittees are undertaking to curtail fecal coliform 
indicator bacteria.  Then in January, the Permittees will submit an Annual Report containing (1) 
program assessments and (2) status reports on high-priority storm drains.  The status reports 
include causes of impairment and subsequent management activities implemented within the 
reporting period in the high priority areas and the planned activities for the next reporting period 
based upon monitoring data. 
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The annual report schedule was revised by SDRWQCB staff because monitoring data from the 
Aliso Creek Monitoring Program can not be made available prior to September 15 for the 
Permittees’ review.  
 
C-11.1.2 Dry Weather Monitoring Program Overview 
 
As mentioned previously, the City of Mission Viejo is a cost-sharing partner in the County’s Dry 
Weather Monitoring Program (DWMP) that has been conducted every dry season since 2003. 
 
The County distributes the DWMP data tables each month during the DWMP season.  The data 
tables are “running” spreadsheets containing the following features: 
 

•  “Tolerance Intervals” from lab data representing 3.9 standard deviations calculated based 
upon the running average of the data set for that constituent.  These tolerance intervals 
are used to indicate to NPDES Program Managers when follow-up field investigation 
responses to monitoring data are necessary.  Because the results of lab data may not be 
known for several days, immediate responses based upon the data information is not 
possible.  However, if warranted, follow-up responses are done as soon as the data is 
available; 

• “Warning Levels” for readily available monitoring data such as electrical conductivity, 
water temperature, phenols, ammonia, nitrate, and total chlorine levels.   These warning 
levels combined with visual observations of unusual conditions are used to notify the 
municipalities of immediate problems found in the field in an effort to more rapidly 
determine responsible parties of water quality violations; 

• California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for applicable 
constituents; 

• “LC50 for Toxicity Test Organism” levels for applicable constituents; and 
• Simplified presentation of monitoring data sorted by storm drain outfall and date. 

 
During the DWMP season, the County notifies the local jurisdiction of any exceedances at storm 
drain outfalls.  These notifications are based upon “Warning Levels” or visual observations at a 
storm drain outfall. 
 
It is important to recognize that only 16 of the 33 constituents tested under the DMWP can be 
measured in a field lab.   
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Constituent levels tested and 

available in the field 
Constituent levels available only 

in laboratory tests 
Discharge Rate (cfs) Total Suspended Solids (TSS) 

(mg/L) 
Dissolved Oxygen (mg/L) Oil & Grease (mg/L) 
Electrical Conductivity (μs/cm) Total Coliform (CFU/100mL) 
pH Fecal Coliform (CFU/100mL) 
Water Temperature (Celsius) Enterococcus (CFU/100mL) 
Turbidity (NTU) Diazinon (ng/L) 
Air Temperature (Celsius) Chlorpyrifos (ng/L) 
Hardness as CaCO3 (mg/L) Malathion (ng/L) 
Phenols (mg/L) Dimethoate (ng/L) 
Ammonia as N (mg/L) Disulfoton (ng/L) 
Nitrate as N (mg/L) Chromium (μg/L) 
Surfactants (MBAS) (mg/L) Nickel (μg/L) 
Reactive Phosphorous (mg/L) Copper (μg/L) 
Total Chlorine (mg/L) Zinc (μg/L) 
Discharge Rate (cfs) (approximated) Silver (μg/L) 
Dissolved Oxygen (mg/L) Cadminum (μg/L) 

 Lead (μg/L) 
 
As a result, the only immediate notifications made by the County of Orange and immediate 
follow-ups by the City of Mission Viejo can based only upon the above constituents when they 
dramatically exceed the Tolerance Intervals or Warning Levels established by the DMWP. 
 
Because the each DWMP takes place between May and October, only the results from July 
through October 2006 and May and June 2007 appear in this report to coincide with the fiscal 
reporting year of 2006-2007. 
 
In response to comments from San Diego Regional Board staff, City staff has attempted to 
provide a summary of response efforts to Dry Weather Monitoring Program data collected in 
July through October 2006 and May and June 2007 where the data warranted an immediate 
response based upon readily available field tests (e.g., “Warning Level” data) or follow-up 
response based upon lab results (e.g., “Tolerance Intervals”).  Discussion follows. 
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C-11.1.3 Dry Weather Monitoring Program Data Assessment 
 
Below are the DWMP water quality tests that warranted immediate and regular follow-up 
responses from the City of Mission Viejo during July 2006-October 2006 and May–June 2007.   
 
Following presentation of the data, the City’s actions are noted. 
 
Storm Drain Outfall: MVJ01P03 
Date: September 15, 2006 & May 3, 2007 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Total Coliform 
Level Tested: 310,000 & 350,000 cfu/100ml, respectively 
Tolerance Interval: 300,000 cfu/100ml  
 (down from 340,000 in the 2006 DWMP) 
Follow-Up Action: The City of Mission Viejo received the September 2006 

results in October 2006 after the conclusion of the 2006 
Dry Weather Monitoring Program.  At that time, the storm 
drain outfall in the two prior tests had not exceeded the 
tolerance interval of 300,000 cfu/100 ml.  The City 
believed it would be a one-time exceedance.  In May 2007, 
the storm drain outfall exceeded total coliform counts 
again.  The City investigated the storm drain pipe outfall 
for organic debris build-up and decay (as the possible 
source) and noted the need to clean-up debris.  The City 
cleaned the storm drain pipe for the 2007 wet weather 
season and loads fell to 50,000 cfu/100 ml in September 
2007.  While, in this case the City can not directly conclude 
that organic debris caused the higher total coliform counts, 
a pattern does seem to exist that suggests it may be one 
cause. 

 
Storm Drain Outfall: MVJ01P03 
Date: June 6, 2007 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Malathion 
Level Tested: 93.5 ng/L 
Tolerance Interval: 66.2 ng/L 
Follow-Up Action: The City was unable to identify the source of the malathion 

because immediate field results were not available.  This 
drain up until the June 6, 2007 test reading never exceeded 
the Tolerance Intervals for malathion.  The drain has not 
exceeded the tolerance interval since the June 6, 2007 test.  
In fact, the drain usually reads less than 10 ng/L.  
Subsequent results during FY 2007-2008 show that levels 
are below 3 ng/L.  Therefore, no follow-up action is 
planned. 
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Note: No data appears for MVJ01P04 because this storm drain outfall was eliminated from the 
2006 DWMP since only one exceedance occurred in the 2005 DWMP. 
 
Storm Drain Outfall: MVJ07P02 
Date: July 28, 2006 
Constituents Tested that  
  Exceeded “Tolerance Interval”: Malathion 
Level Tested: 200 ng/L 
Tolerance Interval: 66.2 ng/L 
Follow-Up Action: The City was unable to identify the source of the malathion 

because immediate field results were not available.  This 
drain on the same date in 2004 did experience a 
significantly high level of malathion; however, no pattern 
has emerged and this was the only exceedance for 
malathion since 2004. Because there has been only two 
exceedances in four years and they were not consecutive, 
the City will not investigate this storm drain outfall further. 

 
Storm Drain Outfall: MVJ07P02 
Date: September 8, 2006 
Constituents Tested that  
  Exceeded “Tolerance Interval”: Copper 
Level Tested: 14 μg/L 
Tolerance Interval: 13 μg/L 
Follow-Up Action: The City was unable to identify the source of the copper 

because immediate field results were not available.  
However, this storm drain outfall only has exceeded the 
tolerance interval for copper on one other occasion in 2004, 
and has not since exceeded the tolerance interval for 
copper.  The County inspector noted “nothing unusual” 
about the water from the storm drain outfall during his field 
observations.  Because there have been only two 
exceedances in four years and they were not consecutive, 
the City will not further investigate this storm drain outfall. 

 
Storm Drain Outfall: MVL02P14 
Date: July 25, 2006 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Total Coliform & Fecal Coliform 
Level Tested: 420,000 cfu/100 ml & 170,000 cfu/100mL, respectively 
Tolerance Intervals: 300,000 cfu/100mL & 90,000 cfu/100 ml, respectively 
 (Note that the Fecal Coliform tolerance interval fell from 

210,000 cfu/100ml in 2006 to 90,000 cfu/100 ml in 2007.) 
Follow-Up Action: Because these constituents can not be measured in the field, 

the County of Orange was unable to notify the City 
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immediately of its results. The City investigated the storm 
drain pipe outfall for organic debris build-up (as the 
possible source) and noted the need to clean-up debris.  The 
City cleaned the storm drain pipe for the 2007 wet weather 
season and loads fell to 170,000 cfu/100 ml and 40,000 
cfu/100 ml, respectively, in September 2007.    

 
Storm Drain Outfall: MVL02P14 
Date: September 19, 2006 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Ammonia as N & Nitrate as N 
Level Tested: 6.2 mg/L & 12.8 mg/L, respectively  
Tolerance Interval: 1.47 mg/L & 5.6 mg/L, respectively 
Follow-Up Action: City staff visited the site subsequent to receiving the results 

and determined that reclaimed irrigation water runoff 
mixed with recently applied fertilizers from adjacent HOA 
landscaped areas may have occurred.  The following 
month, the level of ammonia and nitrate fell to 0.08 and 
2.1, respectively.  These have been the only exceedances 
for ammonia and nitrates since this storm outfall was added 
to the DWMP in 2006. 

 
Storm Drain Outfall: MVL02P20 
Date: August 22, 2006 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Total Coliform & Fecal Coliform 
Level Tested: 170,000 cfu/100mL & 65,000 cfu/100mL, respectively 
Tolerance Interval: 300,000 cfu/100mL & 90,000 cfu/100 ml, respectively 
Follow-Up Action: Because this constituent can not be measured in the field, 

the County of Orange was unable to notify the City 
immediately of its results.  Staff suspects the source is from 
leaf debris or landscape materials entering the storm drain 
system and possibly “critters” in the storm drain pipeline.  
Levels fell the next month to 3,700 and 8,800 cfu/100 ml, 
respectively.  In August 2007, the levels stayed low at 
10,000 and 11,200 cfu/100 ml, respectively. 

 
Note: During the 2003, 2004, and 2006 DWMP, L02P20 had exceedances for diazinon and 
malathion.  Since May 2006, levels of both constitutents have remained well under the tolerance 
intervals and at many times are below the level of detection in laboratory tests.  City staff 
attributes this to our outreach to the homeowner association / common interest area management 
companies within the sub-watershed. 
 
Storm Drain Outfall: LNL03P03* 
Dates: July 20, August 1, and September 21, 2006, May 2 and 

June 5, 2007 
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Constituent Tested that  
  Exceeded “Tolerance Interval”: Ammonia as N, Nitrate as N, and Reactive Phosphorous 
Levels Tested: Range of 0.71 – 5.8 mg/L for Ammonia as N; Range of 5.3 

– 12 mg/L for Nitrate as N; Range of 2.78 – 4.38 mg/L for 
Reactive Phosphorous 

Tolerance Intervals: 1.47 mg/L (Tolerance Interval) or 0.65 mg/L (Warning 
Level) for Ammonia; 5.6 mg/L (Tolerance Interval) or 10 
mg/L (Warning Level) for Nitrate; 2.95 mg/L for Reactive 
Phosphorous 

Follow-Up Action: As reported in last year’s annual report this storm drain 
outfall has consistently exceeded the tolerance interval for 
ammonia, nitrate, and reactive phosphorous.  On several 
occasions, the City inspected all of the gutters leading into 
the nine City-owned catch basins that feed into L03P03 
from Mission Viejo and all of the catch basins and gutters 
were dry; therefore, no source could be determined.  While 
reviewing the City’s storm drain atlas, City staff 
determined that an upstream pipe not shown on the storm 
drain atlas may connect Saddleback College with L03P03.  
In May 2007, the County of Orange on behalf of the City 
videoed the storm drain line and discovered that a 42” 
pipeline connects Saddleback College with the downstream 
City system.  As a result, the City believes reclaimed 
irrigation water runoff consistently comes from Saddleback 
College.  The City will work with Saddleback College to 
attempt to reduce irrigation water runoff. 

 
Storm Drain Outfall: LNL03P03* 
Dates: May 2, 2007 & June 5, 2007 
Constituents Tested that  
  Exceeded “Tolerance Intervals”: Zinc 
Levels Tested: 76 μg/L & 88 μg/L, respectively 
Tolerance Intervals: 70 μg/L 
Follow-Up Action: Because this constituent can not be measured in the field, 

the County of Orange was unable to notify the City 
immediately of its results.  City staff has consulted with the 
County of Orange and the most common sources of zinc 
include car tires and brake pads.  This is the first time that 
LNL03P03 has exceeded the tolerance interval for zinc.   

  
*Note that the storm drain outfall for L03P03 is in the City of Laguna Niguel; however, the 
majority of the tributary area for the outfall is within the City of Mission Viejo and a small 
portion of the tributary area is within the City of Laguna Niguel. 
 
Storm Drain Outfall: LNL03P06* 
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Dates: July 12, August 1, and September 21, 2006; May 2 and 
June 5, 2007 

Constituent Tested that  
  Exceeded “Tolerance Interval”: Ammonia as N, Nitrate as N, Reactive Phosphorous, and 

Total Chlorine 
Levels Tested: Range of 0.05 – 10.2 mg/L for Ammonia as N; Range of 

5.3 – 12 mg/L for Nitrate as N; Range of 2.02 – 5.43 mg/L 
for Reactive Phosphorous; Range of 0.04 – 0.83 mg/L for 
Total Chlorine 

Tolerance Intervals: 1.47 mg/L (Tolerance Interval) or 0.65 mg/L (Warning 
Level) for Ammonia; 5.6 mg/L (Tolerance Interval) or 10 
mg/L (Warning Level) for Nitrate; 2.95 mg/L for Reactive 
Phosphorous; 0.12 mg/L (Tolerance Interval) or 1.0 mg/L 
(Warning Level) for Total Chlorine 

Follow-Up Action: After the County reported the July 12th discharge 
exceedances to the City, City staff did a reconnaissance of 
the L03P06 sub-watershed for the source of the high 
chlorine, ammonium, nitrate, and phosphorous levels. City 
staff found water entering the catch basin on the southern 
side of Las Ramblas near Puerta Real.  The runoff came 
from the Camden Apartments.  Across the street, Cendant 
had several standing puddles of water in their concrete 
parking lot, but no water was entering any inlet boxes at the 
time City staff visited the parking lot.  City staff later found 
out that a broken irrigation head caused reclaimed irrigation 
water to puddle on the lot.  City staff sent a letter to the 
Camden Apartments to adjust their irrigation timing and 
irrigation heads to prevent irrigation runoff.  On August 1, 
2006, the City canvassed the sub-watershed again and 
found that reclaimed irrigation runoff from the Camden 
Apartments was entering a catch basin.  City staff once 
again sent a letter to the management company.  City staff 
will continue to attempt to educate the management 
company of the irrigation issue; however, irrigation runoff 
is exempt under the San Diego Regional Water Quality 
Control Board permit. 

 
Storm Drain Outfall: LNL03P06* 
Date: August 1, 2006 
Constituents Tested that  
  Exceeded “Tolerance Intervals”: Diazinon 
Levels Tested: 222 ng/L 
Tolerance Intervals: 189 ng/L 
Follow-Up Action: Because this constituent can not be measured in the field, 

the County of Orange was unable to notify the City 
immediately of its results.  Subsequent to receiving the 
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DMWP data, City staff was unable to identify the exact 
source(s) of the ammonia and reactive phosphorous, but 
suspected that the sources came from reclaimed irrigation 
runoff and fertilizers entering the storm drain system. 
Because there was only one exceedance, the City will not 
further investigate this storm drain outfall.  Levels fell 
down well under the tolerance interval in the subsequent 
three storm drain outfall samples collected under the 2007 
DWMP. 

 
Storm Drain Outfall: LNL03P06* 
Date: May 2, 2007 
Constituents Tested that  
  Exceeded “Tolerance Intervals”: Dimethoate & Zinc 
Levels Tested: 18.4 ng/L & 15 μg/L, respectively 
Tolerance Intervals: 10 ng/L & 13 μg/L, respectively 
Follow-Up Action: Because this constituent can not be measured in the field, 

the County of Orange was unable to notify the City 
immediately of its results.  Subsequent to receiving the 
DMWP data, City staff was unable to identify the exact 
sources of the dimethoate and zinc.  Because there was 
only one exceedance, the City will not further investigate 
this storm drain outfall.  Levels fell down well under the 
tolerance interval in the subsequent three storm drain 
outfall samples collected under the 2007 DWMP. 

 
*Note that the storm drain outfall for L03P06 is in the City of Laguna Niguel; however, the 
majority of the tributary area for the outfall is within the City of Mission Viejo and a small 
portion of the tributary area is within the City of Laguna Niguel. 
 
Storm Drain Outfall: MVL03P09 
Dates: September 15, 2006 & May 3, 2007 for Nickel and 

Cadmium; July 20 & August 9, 2006 and June 6, 2007 for 
Cadmium only; July 20 & August 9, 2006 and May 3 & 
June 6, 2007 for pH 

Constituents Tested that  
  Exceeded “Tolerance Intervals”: Low pH, Nickel, & Cadmium 
Levels Tested (pH): 6.59 – 7.2 pH (meets Basin Plan Objectives but falls 

outside of Tolerance Intervals) 
Levels Tested (Nickel): 98 - 100 μg/L for Nickel 
Levels Tested (Cadmium): 15 – 26 μg/L for Cadmium 
Tolerance Interval (Nickel): 88 μg/L (168.04 μg/L for CTR Chronic Criterion) 
Tolerance Interval (Cadmium): 9.3 μg/L (6.25 μg/L for CTR Chronic Criterion) 
Follow-Up Action: L03P09 was added to the 2005 DWMP and since then this 

storm drain outfall has been consistently identified as 
exceeding the tolerance intervals for cadmium and several 
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times for nickel.  pH is sporadically identified as being 
lower than the tolerance interval. City staff has consulted 
with County staff regarding potential sources of these 
pollutants.  Nickel is found in many products including 
tires.  Cadmium is mostly found in batteries, pigments, 
coatings, and platings.  Among pigments, red, yellow, and 
orange paint pigments are the most common.  The L03P09 
sub-watershed is made up of single and multi-family 
residential properties and one commercial shopping center.  
One service station exists at the commercial shopping 
center.  Regarding the sources of cadmium, there have been 
no observations of paint in the water or stockpiles of 
decaying batteries.  It is possible that the exceedances of 
nickel levels may be caused by tire wear and/or aerial 
deposition.  Studies conducted by Weston Solutions for the 
City of San Diego indicate that areas located downwind of 
freeways are susceptible to higher levels of nickel in urban 
runoff due to the aerial deposition of pollutants carried in 
wind currents on freeways.  Follow-up actions may include 
intensive, progressive upstream sampling at L03P09 to 
determine the responsible cause/party.   

 
C-11.2 Water Quality Monitoring Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Mission Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
No modifications are warranted to the Water Quality Monitoring section of the City’s LIP. 
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Section 1.0 
Introduction 
 
The goal of the Manual is to provide an accurate and auditable basis for Orange County’ 
cities, the County of Orange and the Orange County Flood Control District (the 
“Permittees”) to compile and report the fiscal impact of the stormwater mandate.  
Estimated expenditures and funding sources must be provided for the current reporting 
period and the next period in each annual report.  In addition, the annual report must 
discuss the source of funds and any legal restrictions on use of these funds.  This 
discussion must also include a narrative description of circumstances resulting in a 25% 
or greater annual change for any budget line items.  These guidelines and worksheets 
are intended to provide a common understanding and basis for more consistent 
derivation of the annual costs included in future Unified Annual Reports – Program 
Effectiveness Assessments. 
 
1.1 Regulatory Background 
The Phase I stormwater rule directs MS4s to provide information on expenditures and 
budgeted amounts in their annual reports, but does not include any specific direction on 
what costs should be tracked and how they should be reported.  Consequently, a GAO 
report1 to Congress on the fiscal impact of the stormwater program noted that “without 
standard reporting guidelines, we found it difficult to use the data in the MS4’s reports 
to assess the costs…” and recommended that “EPA issue guidance and consider 
regulatory changes so that communities report consistently.” 
 
Since the inception of the Orange County Stormwater Program, the Fiscal Analysis 
portion of the annual report has included limited text and two tables that summarize the 
Permittees’ estimated and planned expenditures; one for Capital Costs and one for 
Operations & Maintenance costs related to implementation of the Drainage Area 
Management Plan (DAMP).  These reported costs have varied greatly.  Using census 
data for housing units counts, the calculated cost in 2007 for the programs ranged from 
$14.64 to $124.39 per housing unit per year with the average being about $64. 
 
A study completed by California State University Sacramento2 indicated that the 
reported annual costs for Phase I MS4 Programs were in the range of $18 to $46 per 
household.  Orange County’s program cost data may suggest spending substantially 
above reported averages from other programs; however, the difference is large enough 
to suggest that costs are not necessarily being consistently accounted for in the same 
manner.  Consequently, the Permittees are encouraged to use the Manual as a basis for 
ensuring complete, accurate and consistent reporting of actual project costs. 
 
                                                      
1 Clean water: Further Implementation and Better Cost Data Needed to Determine Impact of 
EPA’s Stormwater Program on Communities, GAO-07-479, May 2007. 
 
2 NPDES Stormwater Cost Survey, Office of Water Programs, CSU Sacramento, January 2005. 
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2.0 Reporting Categories 
 
Categories used over the period of the Third Term Permits were reviewed and revised 
to more accurately match the Program Effectiveness Assessment (PEA), provide more 
detailed category definitions and cost inclusions, and substantially simplify the 
reporting of capital expenditures.  The reporting categories for 2007 and future years are 
outlined in Table 1.  This table includes references to the PEA description and 
suggestions for consolidation of some categories and deletion of others.  For example, 
costs related to catch basin stenciling would be included under Drainage Facility 
Maintenance, costs related to plan development would be included in Supportive of 
Program Administration, and costs related to other efforts to identify and eliminate 
illicit connections would be included under a single Illicit Connection Discharge 
category. 
 
Categories for capital costs have also been revised to provide clearer indication of the 
types of capital investments being made.  Generally, capital purchase for small 
equipment with a life of less than 5 years and a value lower than $5,000 should be 
included in the operations and maintenance costs.   Capital costs should only be 
reported for large, longer-life equipment and fixed facilities/BMPs.  Also identified is a 
category that captures an allowance for the cost of construction BMPs for projects 
implemented as a part of a municipal capital program.  
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Item 
 Operations and Maintenance Cost Reporting  

Categories Elements (derived from PEA Template description) Cost Information to Include in Report 
Cross Reference to  

Section of SD Permit 

1 Supportive of Program Administration (LIP Section 2.0) 

Coordinate with Principal Permittee & internal City departments to implement LIP; preparing, approving, and  
tracking shared cost budgets by Principal Permittee and individual cost budgets for individual city; data  
management and compliance reporting 

Staff time (attend Permittee and sub-committee meetings; perform program  
coordination activities) 

Not Specifically called out in  
permit, unless part of F.  

Fiscal Analysis, G. Program  
Effectiveness/Reporting, H.  

Reporting 

2 
Municipal Activities (LIP Section 5.0) Trash & Debris  
Control (formerly "Litter Control") 

Includes city practices implemented to ensure litter control: litter ordinance, clean-up programs, special/bulky  
pickups, public trash receptacles. (Does not include routine curbside trash pick-up). Staff time and costs (vehicles, disposal costs, materials, trash receptacles) 

D.3.Existing Development,  
Municipal, Commercial,  

Residential 

3 
Municipal Activities (LIP Section 5.0) Drainage Facility  
Maintenance Inspection and cleaning of drainage facilities (catch basins, channels, etc.) Catch basin stenciling. 

Staff time (training coordination); disposal fees; contractor services (if  
applicable), equipment costs, fuel 

D.3.a.Existing Development  
Municipal 

4 Municipal Activities (LIP Section 5.0) Street Sweeping 
Sweeping streets to remove debris (number of miles swept and total tonnage of debris removed is sought in  
the PEA). 

Staff time (oversight, coordination, sweeper operation); sweeper O&M;  
disposal fees; contractor services 

D.3.a.Existing Development  
Municipal 

5 
Municipal Activities (LIP Section 5.0) Environmental  
Performance (BMP Implementation) 

Completion of annual BMP Implementation forms from inspection of inventoried municipal fixed facilities, field  
programs, and drainage facility 

Staff time (oversight, completing and compiling BMP Implementation forms,  
inspector training, field inspection); inspection costs (equipment, etc.) 

D.3.a.Existing Development  
Municipal 

6 
Municipal Activities (LIP Section 5.0) Pesticide &  
Fertilizer Management 

PEA requests information related to how the Permittee manages its pesticide and fertilizer application.  
Quantities of pesticide and fertilizer are requested along with total acres of application. 

Staff time (oversight, coordination); material costs: pesticides, fertilizer;  
equipment costs; contractor costs 

D.3.a.Existing Development  
Municipal 

7 
Public Information (LIP Section 6.0) Nonpoint Source  
Pollution Awareness 

PEA requests respondents to address efforts related to: public education material distribution, employee  
training and outreach, outreach to developers, industrial and commercial operators.  

Staff time (attend/conduct training); organized special event costs, public 
education material 

D.3.a.Existing Development  
Municipal;  

3.b.Commercial/Industrial;  
3.c. Residential 

8 
Public Information (LIP Section 6.0) Household  
Hazardous Waste Collection 

(The PEA requests the HHWC information in Section 5.0, not Section 6.0.) PEA requests information about  
the number of household hazardous waste collection days conducted; amount and type material collected;  
Participation in a used oil grant program (amount of oil collected) 

Staff time (oversight, coordination), disposal costs, equipment costs; public 
outreach efforts (advertising) 

D.3.c.Existing Development  
Residential 

9 
Requiring New Development BMPs (Supportive of  
Planning, etc) (LIP Section 7.0) PEA requests the number of Water Quality Management Plans (WQMPs) reviewed and approved. 

Staff time (review WQMPs), training, outreach, inspection, compliance  
effort, D.1. Development Planning 

10 
Requiring Construction BMPs (Supportive of Plan  
Check & Inspection) (LIP Section 8.0) 

PEA requests the respondent provide: number of construction sites inspected; number of sites according to  
priority (high, medium, or low) based on threat to water quality; number of sites out of compliance;  
enforcement actions taken; municipal staff train Staff time (plan review, inspection and enforcement), vehicle costs, fuel 

D.2. Construction  
Component 

11 
Existing Development (LIP Section 9.0)  
Industrial/Comm./HOA Inspections 

Develop inventory of industrial and commercial facilities and prioritize as high, medium, and low (threat to  
water quality); participate in training; provide outreach to industrial and commercial businesses regarding  
responsibilities under existing development program; develop inventory of residential land use areas that  
discharge to environmentally sensitive areas (ESAs); implement BMPs to reduce impact to ESAs; track  
complaints to the ID/IC program; enforcement actions taken Staff time (perform inventory, prioritizations, inspections), vehicle costs, fuel 

D.3.a.Existing Development  
Municipal;  

3.b.Commercial/Industrial;  
3.c. Residential 

12 
Illicit Connections/Discharge Ident. & Elimination (LIP  
Section10.0) Investigations 

Detect, respond, investigate, and eliminate illegal discharges/ illicit connections by conducting facility  
inspections through construction and inspections and industrial/commercial inspections Staff time (conduct investigations, training, enforcement), vehicle costs, fuel 

D.4.illicit Discharge  
Detection and Elimination 

13 Agency Contribution to Regional Program This is a proposed category to capture the contributions of individual cities to the regional program activities. Contribution to support monitoring, public outreach and regional program. 
E. Watershed Urban Runoff  

Mgmt Program 

Capital Cost Reporting Categories Description Examples of Costs to Include 

14 Public Projects - BMPs 
Could include facilities constructed as a component of some other facility, projects that are strictly BMPs, and  
retrofit projects to modify existing structures to meet water quality goals. 

Capital/Construction costs for water quality BMPs constructed with public 
funds.  

D.1. Development Planning;  
D.2. Construction  

Component 

15 Construction BMPs for Public Construction Projects This category could be used to reflect the cost for water quality BMPs used during construction.   Could be stated as a % of construction cost for all municipal projects. 
D.2. Construction  

Component 

16 Other Capital Projects/Major Equipment Purchases 
This category could include capital improvements related to the program that are not strictly BMPs and costs  
for purchase of major equipment. 

Example: Improvements to hazardous waste drop off location, sweepers,  
vactorjets, capital outlay with a cost greater than $5,000 and a life of five  
years. 

D.3.a.Existing Development  
Municipal 

 

Table 1 
Fiscal Analysis Reporting Categories with Guidelines 
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June 2007   Fiscal Analysis Guidance Manual
 5       Orange County Stormwater Program 

3.0 Worksheets 
Attachment A contains worksheets that correspond to each of the reporting categories in 
Table 1.  These are intended to provide an optional guideline for budget and reporting 
efforts and to give guidance on costs to include. Efforts were made to provide reference 
to metrics included for reporting in the PEA and annual report in an effort to improve 
identification of costs to capture for the fiscal report. 
 
Since reporting to the Regional Board requires budget costs and not actual expenses, this 
worksheet can also help to capture staff costs that are not reported in a specific water 
quality program.  For example, training or inspections that involve the work of building 
or construction inspectors can be estimated and included as a cost under Item 10, 
Construction BMPs. 
 
The worksheets are provided in an excel format and include the option of establishing 
“standard” hourly rates for various positions that when calculated can provide an 
estimate of the cost of the level of effort estimated for the current budget and reporting 
year.  Permittees are encouraged to adjust this tool to fit their unique budget and 
operational practices. 
 
Each worksheet includes the following sections. 
 
Category Name and Description:  Includes a brief description of the reporting 
categories and general ideas of costs to include. 
 
Annual Program Plan:  Jurisdictions can describe their program activities in a manner 
that relates to the level of effort and cost anticipated. 
 
Resources Needed:  Identify assumptions on specific personnel, hours, equipment, etc. 
for planned annual activities.  If contractors are used, then scope of work of contract 
could be put here. 
 
Description of Annual Performance Measures: Specific PEA metrics (where 
appropriate) are identified here.  Additional measurements, (i.e. number of training 
sessions, inspections made, investigations, etc.) could also be recorded here. 
 
Funding Source:  Records how this program is funded. (General Fund, Special Funding, 
Utility Tax, Gas Tax, Sanitation Fund, Water Fund, Benefit Assessment, Storm Drain Fee, 
Grants, etc.) 
 
Budget Categories: This group of costs (Personnel, Travel, Equipment, Supplies, 
Contract Services, Other) can be customized to meet the particular agency’s program.  
The intent is to provide a method and record for documentation of the program cost that 
can be tracked each year to show the basis for the reported value.   
 
Capital Cost Pages: These pages are in a different format to provide space for project 
description.  Cost categories may be altered to suit actual method of payment or other 
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project components such as engineering design and administration, design contractors, 
land, construction costs, BMP costs, etc.   
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EXHIBIT A-5 
 
 

PRIORITIZED INVENTORY OF MUNICIPAL 
FIXED FACILITIES AND FIELD PROGRAMS 

(UPDATED SEPTEMBER 2007) 
  
 
 
 

Table 5.I.  High Priority Fixed Facilities 
Table 5.II.  Medium Priority Fixed Facilities 
Table 5.III. Low Priority Fixed Facilities 
Table 5.IV.  High Priority Field Programs 
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Table A.5.I.
High Priority Municipal Fixed Facility Inventory

# Facility Name Street 
Number Street Name Watershed Priority Facility Type Facility Contact

1 Alicia Park 23650 Via Linda San Juan Creek High Park B. Zahn

2 Animal Shelter 28095 Hillcrest San Juan Creek High Animal Shelter B. Zahn

3 Bebee Park 24190 Olympiad Rd San Juan Creek High Park R. Villalobos

4 Civic Center 200 Civic Center Drive San Juan Creek High City Hall/Library B. Zahn

5 Corporation Yard 27204 La Paz Rd San Juan Creek High Corporation Yard R. Villalobos

6 Curtis Park 24460 Olympiad Rd San Juan Creek High Park R. Villalobos

7 Felipe Tennis 27161 Nogal San Juan Creek High Rec.Cntr. B. Zahn

8 Gilleran Park 24960 Olympiad Rd San Juan Creek High Park R. Villalobos

9 Marguerite Rec Center 27341 Trabuco Circle San Juan Creek High Rec.Cntr. B. Zahn

10 Marguerite Tennis Ctr 23840 Marguerite Parkway San Juan Creek High Rec.Cntr. B. Zahn

11 Marguertie Aquatics Complex 27474 Casta Del Sol Rd. San Juan Creek High Rec.Cntr. B. Zahn

12 Melinda Heritage Building 28951 Melinda Rd San Juan Creek High Storage Building R. Villalobos

13 Melinda Park 28951 Melinda Rd San Juan Creek High Park R. Villalobos

14 Montanoso Rec Center 25800 Montanoso Drive San Juan Creek High Rec.Cntr. B. Zahn

15
Norman P. Murray Community and Senior 
Center/Oso Viejo Park 24932 Veterans Way San Juan Creek High Community and Senior Center/Park R. Villalobos

16 Olympiad Park 22760 Olympiad Rd San Juan Creek High Park R. Villalobos

17 Potocki Conference Center 27301 La Paz Rd San Juan Creek High Conference Center R. Villalobos

18 Seville Park 22838 Alturas Aliso Creek High Park B. Zahn

19 Sierra Rec Center 26887 Recodo San Juan Creek High Rec.Cntr. B. Zahn

20 Sycamore Park 25101 Charlinda Dr Aliso Creek High Park B. Zahn

21 Wilderness Glen Park 22500 Los Alisos Blvd. Aliso Creek High Park B. Zahn

22
William S. Craycraft Sports Park (Youth 
Athletic Park) 22056 Olympiad Rd San Juan Creek High Park R. Villalobos
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Table 5.II.
Medium Priority Municipal Fixed Facility Inventory

# Facility Name Street 
Number Street Name Watershed Priority Facility Type Facility 

Contact

1 Matt Davis Park 26210 Camino Largo San Juan Creek Medium Park M. Romero

2 Napoli Park 27682 Napoli Way San Juan Creek Medium Park M. Romero
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Table A.5.III.
Low Priority Municipal Fixed Facility Inventory

# Facility Name Street 
Number Street Name Watershed Priority Facility Type Facility Contact

1 Abanico Open Space 27587 Abanico Road Aliso Creek Low Open Space M. Romero

2 Aegean Hills Park 25362 Maximus St Aliso Creek Low Park B. Zahn

3 Applegate Park 22760 Olympiad Rd San Juan Creek Low Park Raul Villalobos

4 Aurora  Park 23202 Via Gaudix San Juan Creek Low Park B. Zahn

5 Barbadanes Park 26462 Barbadanes San Juan Creek Low Park B. Zahn

6 Barcelona Park 22800 Via Santa Aliso Creek Low Park B. Zahn

7 Bart Spendlove Park 25801 Delta Ave San Juan Creek Low Park B. Zahn

8 Birchwood Park 21992 Birchwood San Juan Creek Low Park Raul Villalobos

9 Castille Park 27032 Via Oviedo San Juan Creek Low Park B. Zahn

10 Castlewood  Park 22126 Castlewood San Juan Creek Low Park Raul Villalobos

11 Christopher Park 26801 Valpariso San Juan Creek Low Park B. Zahn

12 Colinas/Escorial Open Space 23361 Trabuco Road Aliso Creek,L Low Open Space M. Romero

13 Cordova Park 26931 El Retiro San Juan Creek Low Park B. Zahn

14 Coronado Park 26652 Los Ondas Dr San Juan Creek Low Park B. Zahn

15 Crucero Park 27672 Crucero Aliso Creek Low Park Raul Villalobos

16 Doria Park 24692 Doria Ave Aliso Creek, L Low Park B. Zahn

17 Eastbrook Park 21530 Eastbrook San Juan Creek Low Park Raul Villalobos

18 El Dorado Park 24335 Carrillo Dr San Juan Creek Low Park B. Zahn

19 Flamenco Open Space 28097 La Barca San Juan Creek Low Open Space Raul Villalobos

20 Granada Park 27122 Via Grande San Juan Creek Low Park B. Zahn

21 Jeronimo Greenbelt Open Space 28072 Jeronimo Road San Juan Creek Low Open Space Raul Villalobos
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Table A.5.III.
Low Priority Municipal Fixed Facility Inventory

# Facility Name Street 
Number Street Name Watershed Priority Facility Type Facility Contact

22 La Mancha Park 26482 Country Club Drive San Juan Creek Low Park B. Zahn

23 Lakeside Promenade Alicia Pkwy San Juan Creek Low Park Raul Villalobos

24 Linda Vista Park 26601 Pepita San Juan Creek Low Park B. Zahn

25 Loyola Park Open Space 22621 Via Santa Maria Aliso Creek Low Open Space M. Romero

26 Madrid Fore Park 26182 Via Oceano San Juan Creek Low Park B. Zahn

27 Marg. M. O'Neill Park 24771 San Doval Lane San Juan Creek Low Park B. Zahn

28 Minaya Park 27552 Minaya San Juan Creek Low Park Raul Villalobos

29 Mojave Open Space 22561 Mojave Lane Aliso Creek Low Open Space B. Zahn

30 Olympiad Road Open Space 24474 Olympiad Rd San Juan Creek Low Open Space Raul Villalobos

31 Pacific Hills Park 28050 Fieldcrest San Juan Creek Low Park B. Zahn

32 Pavion Park 24051 Pavion San Juan Creek Low Park Raul Villalobos

33 Pinecrest Park 21310 Pinecrest San Juan Creek Low Park Raul Villalobos

34 Preciados Park 27033 Preciados San Juan Creek Low Park B. Zahn

35 San Gabriel Open Space 22996 Via San Gabriel Aliso Creek Low Open Space M. Romero

36 Santa Lucia Open Space 26850 Via Santa Lucia Aliso Creek Low Open Space M. Romero

37 Santa Maria Open Space 22602 Via Santa Maria Aliso Creek Low Open Space M. Romero

38 Valyermo Park 24091 Valyermo San Juan Creek Low Park B. Zahn

39 Vista Del Lago Open Space 27062 Vista Del Lago Aliso Creek Low Open Space B. Zahn

40 Vista Del Lago Park 27642 Vista Del Lago San Juan Creek Low Park B. Zahn
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Table 5.IV.
High Priority Municipal Field Programs

City of Mission Viejo

City Contact Potential Pollutants Watershed Phone

Herb Smith J,L P.O.Box 0934 Dana Point 92629 949/493-5239
(949) 470-3070

Bruce Trexler J,L 949/551-5151
(949) 470-8450

Kim Lemelin J,L 714/441-1851
(949) 470-3041

714/540-1700

City wide Herb Smith J,L 714/962-8137
(949) 470-3070

City wide Eric Hanson J,L 714/567-6235
(949) 470-2506

City Wide Jerry Hill Sediment J,L 949/367-1941
(949) 470-3085

City Wide J,L

Mickey Romero 714/545-8432
(949) 470-3087 J,L

Contractor Information

Sediment, Trash, Metals, 
Organics

Sediment, Trash, Metals, 
Oil and Grease

Sediment, Trash, Metals, 
Oil and Grease

Sediment, Trash

Vandergeest Landscape

 

 

North half of the City from
Santa Margarita Pkwy south

on Marguerite Pkwy to
Jeronimo Road

3342 W. Castor St
Santa Ana, CA  92704

Contract Area One  
 

Sediment, Nutrients, 
Trash, Bacteria, Oil and 

Grease, Pesticides, 
Oxygen-Demanding 

Substances

Landscape Maintenance Landscape maintenance for all City Sediment, Nutrients, 
Trash, Bacteria, Oil and 

Grease, Pesticides, 
Oxygen-Demanding 

Substances

owned slopes, medians, islands, and
Right-of-Way areas along all the arterials
within the City.  Landscape maintenance
is divided into 3 different contract areas.

Laguna Niguel, CA 92677
Repair of flood control channels, 

installation of erosion control measures

catch basins, street sign fabrication,
street striping & stenciling

Anaheim CA 92806

L. T. Engineering, Inc. 27601 Forbes Road #54

Flood Control Channels Routine cleaning of flood control County of Orange 1750 S. Douglass RoadSediment, Trash, Metals, 
Oil and Grease, 

Organics, Bacteria, 
Oxygen-Demanding 

Substances

channels, repair of drainage channels/
erosion control, cleaning of sewer lines &

gutter repair & installation
S. Parker Engineering 10059 Whippoorwill Ave.

Fountain Valley CA 92708

2200 South Yale Street
Santa Ana CA 92704

Concrete Repair Sidewalk repair & installation, curb

Ben's Asphalt Seal Coating

Hardy & Harper, Inc.
Santa Ana CA 92705humps, guard top

steam cleaning, wash down Irvine CA 92606

1312 E. Warner AvenueAsphalt Repair Potholes, minor street repairs, speed City wide

City wide

Graffiti Removal Graffiti and Algae Removal, Steam

Street Sweeping Street Sweeping, shoveling, hauling,

Street Maintenance

Cleaning, Street Sign Cleaning

Sunset Property Services

City wide Bonanza Steam Cleaning

Contractor Information
Address

16251 Construction Circle West

Identified Field Programs Activities Areas where performed Name

Page 1 of 2
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Table 5.IV.
High Priority Municipal Field Programs

City of Mission Viejo

City Contact Potential Pollutants Watershed Phone

Mickey Romero 949/454-6900
(949) 470-3087 J,L

Mickey Romero 714/545-8432
(949) 470-3087 L

Tom Levene Sediment, Trash J,L 949/766-6654
(949) 470-2508

performed on an as needed basis by

City wide Tom Levene J,L 800/521-3714
(949) 470-2508

City wide Tom Levene Rodenticides J,L 800/344-6567
(949) 470-2508 909/591-9551

Sediment, Nutrients, 
Trash, Bacteria, Oil and 

Grease, Pesticides, 
Oxygen-Demanding 

Substances

Vandergeest Landscape 3342 W. Castor St
Santa Ana, CA  92704

Spectrum Landscape
Maintenance

27181 Burbank
Foothill Ranch CA 92610

Rodent Control This program is City wide and includes
services in all open spaces and City

Urban Forest Maintenance

Identified Field Programs Activities

right-of-way areas.

median islands.

West Coast Arborist 2200 E. Via Burton Street
Anaheim CA 92806

Animal Pest Mgmt. 13655 Redwood Court
Chino CA 91710-5516

This program is City wide and includes
the maintenance of all City trees in 
public right-of-ways, slopes, and 

this contractor

City wide American Controller

above.  More complex repairs are

Sediment, Trash, Oxygen-
Demanding Substances

4 Hubbard Way
Coto de Caza CA 92679Landscape

Technical Irrigation Services Irrigation repairs are performed City wide
within the three contract areas identified

Jeronimo Road south,
La Paz Road, Oso Parkway,

Crown Valley Pkwy and 
Avery Pkwy

Landscape Maintenance

Contract Area Three South half of the City including
Marguerite Pkwy from 

Central part of the City
including Los Alisos Blvd.,

and Trabuco Road
Jeronimo Road, Alicia Pkwy,

Contract Area Two

Areas where performed Name Address

Sediment, Nutrients, 
Trash, Bacteria, Oil and 

Grease, Pesticides, 
Oxygen-Demanding 

Substances

Page 2 of 2
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EXHIBIT A-7 
 
 

APPROVED WATER QUALITY MANAGEMENT 
PLAN INVENTORY TABLE  

(UPDATED OCTOBER 2007) 
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Section C-7, New Development/Redevelopment
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Chevron Service Station # 09-2225 GP 98-12 Redevelopment X May-98 26302 Oso Parkway 0.6 L X X X X X X X X X X X X X X

Crown Valley Marketplace GP 98-35 New Development X May-01 27771 Center Dr 1.78 L X X X X X X X X X

Tract 15677

GP 99-01
GP 99-18
GP 99-19 New Development X May-99 Dec-00

El Toro Rd/Foothill  
Transportation Corridor 27.02 J X X X X X X X X X X

Tract 15787 GP 99-07 New Development X May-99 Dec-00
El Toro Rd/Foothill  

Transportation Corridor 9.37 J X X X X X X X X X X

Tract 15544

GP 99-09, 99-16
GP 99-29, 99-36

New Development X Jun-99 Olympiad Rd/ Jeronimo 36.04 L X X X X X X X X X X

Tracts 15542 & 13356

GP 99-17, 99-25
GP 99-31, 99-41

GP 99-43 New Development X Mar-99 Olympiad Rd/ Alicia L X X X X X X X X X X

Tract 15787

GP 99-20
GP 99-22
GP 99-66 New Development X May-99 Dec-00

El Toro Rd/Foothill  
Transportation Corridor 12.8 J X X X X X X X X X X

Tract 15789
GP 99-24
GP 99-42 New Development X May-99 Dec-00

El Toro Rd/Foothill  
Transportation Corridor 19.3 J X X X X X X X X X X

Mission Viejo Lexus GP 99-25 Redevelopment X May-99 28242 Marguerite Pkwy 4.4 L X X X X X X X X X X X X X X X

Tract 15788
GP 99-37
GP 99-38 New Development X Aug-99

El Toro Rd/Foothill  
Transportation Corridor 8.9 J X X X X X X X X X X X

South Coast Motor Cars GP 99-44 New Development X Dec-99 3.1 L X X X X X X X X X X X X X X X X X

Tract 14351, Lots 1-3
GP 99-46
GP 99-47 New Development X Mar-00

Los Altos between Las Ramblas 
and La Alameda 21 X X X X X X X X X X

PM 82-106
GP 99-49
GP 99-53 New Development X Oct-99 Puerta Real 10 L X X X X X X X X X

Home Depot Tool Center GP 00-29 Redevelopment X Jul-02 Feb-03 27952 Hillcrest 0.1 L X X X X X X X X X X X X X X X X X X

Lake Mission Viejo Multi Purpose Room GP 03-02 Redevelopment X Apr-04 Nov-04 22555 Olympiad 0.5 L X X X X X X X X X X X X X X X X X X

Ace Hardware Outdoor Nursery BP 66497 Redevelopment X Jun-04 On Hold 23042 Alicia Parkway 0.1 L X X X

Arroyo Trabuco Golf Course
GP 01-09, 03-
04, 06 New Development X Jul-03 Jun-04 26772 Avery Parkway 230 L X X X X X X X X X X X X X X X X X X X X X

Arco Service Station No. 1956 BP 65959 Redevelopment X Aug-03 Dec-03 26001 La Paz Road 0.6 L X X X X X X X X X X X X X X X X X X X X X X

Ayres Hotel Expansion GP 02-06 New Development X Aug-03 Jan-05 28951 Los Alisos Blvd 2  X X X X X X X X X X X X X X X X

Arco Service Station No. 03102 BP 65851 Redevelopment X Sep-03 On Hold 23921 Alicia Pkwy 0.6 L X X X X X X X X X X X

Mission Viejo Audi GP 03-05 Redevelopment X Sep-03 May-04 28451 Marguerite Pkwy 2.5 L X X X X X X X X X X X X X X X X X X

Mission Hospital Regional Medical Center GP 03-07 New Development X Nov-03 Jun-05 26726 Crown Valley Pkwy 1.2 L X X X X X X X X X X X X X X X X X X

Centre Point - High Park GP 04-01 New Development X May-04 May-05 NE Corner Acero/Maquina 4.84 L X X X X X X X X X X X X X

Oso Parkway Retail Center GP 04-03 New Development X May-04 Sep-05 26342 Oso Pkwy 1.05 L X X X X X X X X X X X X X

Mission Viejo Church of Christ GP 03-01 Redevelopment X Apr-04 Oct-05 26558 Marguerite Pkwy 0.28 L X X X X X X X X X X

Mission Hills Medical Center GP 04-02 New Development X Jun-04 Jul-05 25982 Pala Avenue 2.54 L X X X X X X X X X X X

Walgreens GP 04-09 Redevelopment X Oct-04 27785 Santa Margarita 0.71 L X X X X X X X X X X X

St. Kilian's Phase II Parking Lot GP 04-06 New Development X Oct-04 26872 Estanciero 1.27 L X X X X X X X X X X X X

Congregation Eilat GP 04-11 Redevelopment X Jan-05 22081 Hidalgo 1.67 J X X X X X X X X X X X X X X X X X

M.V. Jaguar/ Land Rover GP 04-10 New Development X May-05 28701 Marguerite Pkwy 2.10 L x x x X X X X X X X X X X X X X X X X X X

Presbyterian Church of the Master GP 05-01 Redevelopment X Jun-05 26051 Marguerite Pkwy 3.9 L X X X X X X X X X X X X
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Project Name AddressEst. Date of Completion
New Devel/
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Grading 
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Number
Date WQMP 
ApprovedResComInd
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Site Design BMPs

Mission Viejo Stormwater Program
DAMP Appendix C-7 C-7-4 11/8/2007
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Section C-7, New Development/Redevelopment
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Project Name AddressEst. Date of Completion
New Devel/

Redevel
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Permit 

Number
Date WQMP 
ApprovedResComInd

Applicable Routine Non-Structural Source Control BMPs Applicable Routine Structural Source Control BMPs Selected Treatment Control BMPs

W
at
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ed

Site Design BMPs

La Paz Plaza GP 05-02 Redevelopment X Jul-05 26131 La Paz Plaza 5.6 L X X X X X X X X X X X X X X X X X X

Pacific Medical Buildings GP 04-08 New Development X Jul-05 26842.5 Crown Valley  Pkwy 13.1 L X X X X X X X X X X X X X X X X X X X X X X

Mission Viejo Town Center GP 05-03 Redevelopment X Sep-05 28311-28391 Marguerite Pkwy 5.77 L X X X X X X X X X X X X X

Arco Station GP 05-09 Redevelopment X Dec-05 23921 Alicia Pkwy 0.6 L X X X X X X X X X X X X X X X X X X X X X X X X X
Walgreens GP 05-05 Redevelopment X Jan-06 25533 Marguerite Pkwy 1.87 L X X X X X X X X X X X X X X X X
CVS Pharmacy GP 05-06 Redevelopment X Feb-06 24200 Alicia Parkway 1.62 J X X X X X X X X X X X X X X X X X X X X X X X X
Mission Viejo Medical Office Bldg. GP 06-02 Redevelopment X Sep-06 28251 Marguerite Pkwy 4.3 L X X X X X X X X X X X X X X X X X X X X X
Norman P. Murray Community Center GP 06-04 Redevelopment Jul-06 24932 Veterans Way 13.6 L X X X X X X X X X X X X X X X X X X X X X
Target GP 05-08 New Development X Nov-06 25565 Los Alisos Blvd 12.69 J X X X X X X X X X X X X X X X X X X X X X X
Ultramar GP 06-10 Redevelopment X Jan-07 26202 La Paz Rd 0.65 L X X X X X X X X X X X X X X
Mission Hospital Acute Care Tower GP 06-06 Redevelopment X Mar-07 27800 Medical Center Rd 5.68 L X X X X X X X X X X X X X X X X X
Norm Reeves Acura GP 06-12 Redevelopment X Mar-07 28802 Marguerite Pkwy 2.9 L X X X X X X X X X X X X X X X X X X X X
Coco's Restaurant & Bakery GP 07-02 Redevelopment X May-07 27750 Crown Valley Pkwy 1.71 L X X X X X X X X X X X X X
Café Maiz GP 06-13 Redevelopment X Jun-07 27567 Puerta Real 0.16 L X X X X X X X X X X X X X X X X
Ayres Hotel Expansion GP 07-03 Redevelopment X Jul-07 28951 Los Alisos Blvd 1.8 L X X X X X X X X X X X X X X X X X X X X X
St. Kilian's New Parish Center GP 06-11 Redevelopment X Jul-07 26872 Estanciero 0.8 L X X X X X X X X X X X X X X X X X

Mission Viejo Stormwater Program
DAMP Appendix C-7 C-7-4 11/8/2007
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EXHIBIT A-8 
 
 

PRIORITIZED CONSTRUCTION SITE INVENTORY  
(UPDATED SEPTEMBER 2007) 

 
 
 

Table 8.I     Building Permit Projects 
Table 8.II   Grading Permit Projects 
Table 8.III  Encroachment Permit Projects 
Table 8.IV  CIP Projects 
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Street 
Number Street Name Project Description

Construction 
Date Permit # Watershed Priority

1 28311- 28391 MARGUERITE Commercial RETAINING WALL 4/3/2006 77622 Aliso Creek Medium
2 21642 ABEDUL Residential ADDITION 9/12/2006 79393 Aliso Creek Medium
3 21671 ABEDUL Residential ADDITION 10/20/2006 79794 Aliso Creek Medium
4 24685 ACROPOLIS Residential ADDITION 5/2/2007 81652 Aliso Creek Medium
5 25272 ALDEA COURT Residential GUNITE SPA 7/11/2006 78670 Aliso Creek Medium
6 26622 ALTANERO Residential GUNITE SPA 4/11/2006 77714 Aliso Creek Medium
7 25712 APPIAN WAY Residential GUNITE POOL/SPA 9/29/2006 79605 Aliso Creek Medium
8 24562 ARTEMIA Residential POOL &SPA 3/1/2007 81017 Aliso Creek Medium
9 24621 ARTEMIA Residential POOL AND SPA 3/15/2006 77467 Aliso Creek Medium

10 24531 ARTEMIA ST. Residential FAM. RM. ADDITION 2/23/2006 77276 Aliso Creek Medium
11 26692 AVENIDA ARIVACA Residential ADDITION 1/27/2006 77003 Aliso Creek Medium
12 23762 BRASILIA Residential GUNITE POOL/SPA 4/25/2007 81499 Aliso Creek Medium
13 21262 BRISTLECONE Residential SWIMMING POOL & SPA 12/13/2006 80325 Aliso Creek Medium
14 21341 BRISTLECONE Residential ADDITION 8/28/2006 79198 Aliso Creek Medium
15 21892 CALABAZA Residential ADDITION 10/20/2006 79753 Aliso Creek Medium
16 26792 CALLE ALCALA Residential ADDITION 9/26/2006 79557 Aliso Creek Medium
17 21062 CAROB LN. Residential ADDITION 2/16/2006 77220 Aliso Creek Medium
18 27552 CENAJO Residential NEW POOL 11/22/2005 76412 Aliso Creek Medium
19 25335 CLASSIC DR Residential ADDITION 3/8/2006 77385 Aliso Creek Medium
20 21652 CONSEJOS Residential retaining wall 10/4/2006 79650 Aliso Creek Medium
21 21912 CONTENTO Residential ADDITION 1/16/2007 80572 Aliso Creek Medium
22 22252 DESTELLO Residential ROOM ADDITION 10/9/2006 79690 Aliso Creek Medium
23 22822 EL VAQUERO Residential RETAINING WALL 6/15/2006 78439 Aliso Creek Medium
24 22832 EL VAQUERO Residential ADDITION 11/22/2006 80163 Aliso Creek Medium
25 22832 EL VAQUERO Residential POOL 6/27/2007 82304 Aliso Creek Medium
26 21892 EMPANADA Residential ADDITION 6/13/2006 78419 Aliso Creek Medium
27 22082 ESPLENDOR Residential ADDITION 10/3/2006 79627 Aliso Creek Medium
28 26632 FRESNO Residential ADDITION 3/29/2007 81292 Aliso Creek Medium
29 27522 HALCON Residential ADDITION 4/5/2007 81353 Aliso Creek Medium
30 25601 JERONIMO Commercial FOUNDATION ONLY 3/12/2007 81115 Aliso Creek Medium
31 25601 JERONIMO Commercial NEW BUILDING 3/30/2007 81294 Aliso Creek Medium
32 27601 JERONIMO Residential Retaining wall 12/4/2006 80236 Aliso Creek Medium
33 24031 LIMB ST. Residential ADDITION 2/13/2006 77165 Aliso Creek Medium
34 23991 LINDLEY ST Residential GUNITE POOL/SPA 10/31/2006 79904 Aliso Creek Medium
35 24002 LINDLEY STREET Residential ADDITION 7/26/2006 78842 Aliso Creek Medium
36 24131 MARATHON ST Residential ADDITION 7/20/2006 78783 Aliso Creek Medium
37 25533 MARGUERITE PARKWAYCommercial RETAINING WALL 2/2/2006 77071 Aliso Creek Medium
38 28802 MARGUERITE PKWY Commercial DEMO 3/19/2007 81180 Aliso Creek Medium
39 28802 MARGUERITE PKWY Commercial NEW BUILDING 6/12/2007 82155 Aliso Creek Medium
40 26562 MONTECITO LN Residential ADDITION 1/27/2006 79102 Aliso Creek Medium
41 26562 MONTECITO LN Residential ADDITION 1/27/2006 79102 Aliso Creek Medium

Table A-8.1
City Of Mission Viejo Active Builidng Permit Inventory

July 1, 2006 - June 30, 2007
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Street 
Number Street Name Project Description

Construction 
Date Permit # Watershed Priority

42 25511 MUIRLANDS Commercial DEMO BUILDING 3/13/2006 77433 Aliso Creek Medium
43 22362 ORO BLANCO Residential GUNITE POOL/SPA 2/1/2007 80755 Aliso Creek Medium
44 25285 PARTHENON AVE Residential ADDITION 6/29/2006 78578 Aliso Creek Medium
45 23942 PLANT Residential GUNITE POOL/SPA 5/16/2006 78122 Aliso Creek Medium
46 22486 PLATINO Residential GUNITE POOL/SPA 12/14/2006 80336 Aliso Creek Medium
47 20975 SEQUOIA Residential ADDITION 3/23/2006 77552 Aliso Creek Medium
48 24192 SPARTAN Residential GUNITE SPA 4/18/2007 81441 Aliso Creek Medium
49 27646 SWEETBRIER Residential POOL & SPA 1/18/2006 76888 Aliso Creek Medium
50 21041 TORREY PINE LANE Residential ADDITION 6/7/2007 82106 Aliso Creek Medium
51 26482 VIA CONCHITA Residential ADDITION 5/23/2007 81963 Aliso Creek Medium
52 26982 VIA FIESTA Residential ADDITION 10/3/2006 79638 Aliso Creek Medium
53 26512 VIA GAVIOTA Residential RETAINING WALL 1/3/2006 76737 Aliso Creek Medium
54 26592 VIA GAVIOTA Residential ADDITION 1/8/2007 80501 Aliso Creek Medium
55 26371 VIA GORRION Residential ADDITION 3/23/2007 81236 Aliso Creek Medium
56 22772 VIA OCTAVO Residential ADDITION 2/1/2007 80744 Aliso Creek Medium
57 22882 VIA OCTAVO Residential ADDITION 3/6/2006 77369 Aliso Creek Medium
58 22582 VIA SANTA MARIA Residential ADDITION 4/26/2006 77897 Aliso Creek Medium
59 22675 VIA SANTA ROSA Residential ADDITION 1/30/2007 80730 Aliso Creek Medium
60 22691 VIA SANTA ROSA Residential ADDITION 8/18/2006 79109 Aliso Creek Medium
61 22706 VIA TERCERO Residential ADDITION 10/6/2006 79668 Aliso Creek Medium
62 27525 WHITE FIR Residential ADDITION 9/1/2006 79288 Aliso Creek Medium
63 26672 ALAMANDA Residential GUNITE POOL/SPA 4/27/2006 77905 San Juan Creek Medium
64 28161 ALAZAN Residential PORTABLE SPA 6/7/2006 78377 San Juan Creek Medium
65 27361 ALLARIZ Residential PATIO COVER 4/18/2006 77803 San Juan Creek Medium
66 27461 ALMENDRA Residential ADDITION 7/12/2006 78687 San Juan Creek Medium
67 4 ALTEZZA Residential GUNITE POOL/SPA 9/12/2006 79389 San Juan Creek Medium
68 26 ALTEZZA Residential GUNTIE POOL/SPA 1/31/2006 77033 San Juan Creek Medium
69 31 ALTEZZA Residential GUNITE POOL 2/2/2007 80753 San Juan Creek Medium
70 28222 AMABLE Residential ADDITION 6/9/2006 78389 San Juan Creek Medium
71 28 AMATO Residential ADDITION 3/9/2007 81109 San Juan Creek Medium
72 24236 AMURRO DR. Residential ROOM ADDITION 4/6/2006 77666 San Juan Creek Medium
73 24261 AMURRO DRIVE Residential RETAINING WALL 2/15/2007 80890 San Juan Creek Medium
74 2 ARCATA Residential Pool and Spa Gunite 12/22/2006 80417 San Juan Creek Medium
75 25541 ARIA DR Residential GUNITE POOL/SPA 2/15/2006 77200 San Juan Creek Medium
76 33 ARRIVO Residential GUNITE POOL/SPA 3/29/2007 81251 San Juan Creek Medium
77 35 ARRIVO Residential GUNITE SPA 4/25/2006 77880 San Juan Creek Medium
78 26615 AVENIDA DESEO Residential GUNITE POOL 2/22/2006 77265 San Juan Creek Medium
79 26072 AVENIDA CALIDAD Residential GUNITE POOL/SPA 5/10/2006 78051 San Juan Creek Medium
80 26291 AVENIDA CALIDAD Residential ADDITION 9/27/2006 79571 San Juan Creek Medium
81 26396 AVENIDA DESEO Residential RETAINING WALL 2/12/2007 80856 San Juan Creek Medium
82 26545 AVENIDA DESEO Residential ADDITION 5/23/2006 78185 San Juan Creek Medium
83 26635 AVENIDA DESEO Residential ADDITION/REMODEL 1/19/2006 76911 San Juan Creek Medium
84 23751 AVENTURA Residential POOL AND SPA 5/30/2007 82020 San Juan Creek Medium
85 21982 BACALAR Residential PATIO ENCLOSURE 6/16/2006 78458 San Juan Creek Medium
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Number Street Name Project Description

Construction 
Date Permit # Watershed Priority

86 27766 BAHAMONDE Residential ADDITION 4/7/2006 77678 San Juan Creek Medium
87 22661 BARLOVENTO Residential 10Õ FIREPLACE 10/31/2006 79902 San Juan Creek Medium
88 24106 BARQUERO Residential ADDITION 9/1/2006 79285 San Juan Creek Medium
89 22931 BARTOLOME Residential POOL/SPA/KIDDIE POOL 9/11/2006 79354 San Juan Creek Medium
90 22931 BARTOLOME Residential ADDITION 10/9/2006 79688 San Juan Creek Medium
91 27355 BETANZOS Residential POOL AND SPA 3/30/2006 77607 San Juan Creek Medium
92 4 BLACKWOOD Residential GUNITE POOL/SPA 1/12/2006 76828 San Juan Creek Medium
93 28961 BOLEADA Residential ADDITION 6/19/2006 78478 San Juan Creek Medium
94 4 BOLERO Residential POOL AND SPA 7/20/2006 78790 San Juan Creek Medium
95 23095 BOQUET CANYON Residential GUNITE POOL/SPA 2/8/2006 77115 San Juan Creek Medium
96 22981 BOUQUET CANYON Residential GUNITE POOL&SPA 2/1/2007 80983 San Juan Creek Medium
97 23025 BOUQUET CANYON Residential gunite pool/spa 3/27/2006 77571 San Juan Creek Medium
98 26731 BRANDON Residential RETAINING WALL 7/11/2006 78562 San Juan Creek Medium
99 27261 BRIO CT Residential POOL AND SPA 11/15/2005 76349 San Juan Creek Medium

100 26235 BUSCADOR Residential ADDITION 11/27/2006 80173 San Juan Creek Medium
101 26295 BUSCADOR Residential Balcony addition/repair 3/20/2007 81198 San Juan Creek Medium
102 22305 BUTTERFIELD AVE. Residential GUNITE POOL AND SPA 7/12/2006 78671 San Juan Creek Medium
103 27302 CALLE DEL CID Residential ADDITION 3/27/2007 81258 San Juan Creek Medium
104 23712 CALLE GANADOR Residential RETAINING WALL 5/3/2006 77985 San Juan Creek Medium
105 23542 CAMPESTRE Residential ADDITION 2/10/2006 77147 San Juan Creek Medium
106 21442 CANARIA Residential FIREPLACE ENCLOSURE 6/1/2006 78295 San Juan Creek Medium
107 26411 CANCION Residential ADDITION 7/24/2006 78823 San Juan Creek Medium
108 26612 CANCION Residential ADDITION 8/10/2006 79000 San Juan Creek Medium
109 26572 CANCION DR Residential ADDITION 9/14/2006 79422 San Juan Creek Medium
110 26481 CANCION DR. Residential ADDITION 9/15/2006 79431 San Juan Creek Medium
111 26272 CANNES CIR Residential gunite pool/spa 11/13/2006 80067 San Juan Creek Medium
112 26241 CANNES CIRCLE Residential POOL L& SPA 5/17/2007 81905 San Juan Creek Medium
113 53 CANTATA Residential GUNITE SPA 3/19/2007 81182 San Juan Creek Medium
114 26821 CARLOTA DR. Residential ROOM ADDITION 9/25/2006 79536 San Juan Creek Medium
115 26722 CARRANZA Residential PATIO COVER 11/13/2006 80059 San Juan Creek Medium
116 26815 CARRANZA Residential RETAINING WALL 1/19/2006 76907 San Juan Creek Medium
117 26761 CARRANZA DRIVE Residential RETAINING WALL 12/22/2006 80411 San Juan Creek Medium
118 26761 CARRANZA STREET Residential ADDITION 2/15/2007 80874 San Juan Creek Medium
119 26612 CARRETAS Residential RETAINING WALL 5/8/2006 78010 San Juan Creek Medium
120 24182 CARRILLO Residential ADDITION 6/29/2006 78564 San Juan Creek Medium
121 24222 CASTILLA LANE Residential ADDITION 12/22/2005 76710 San Juan Creek Medium
122 24272 CASTILLA LANE Residential ADD 4/14/2006 77785 San Juan Creek Medium
123 24262 CATALUNA Residential FIREPLACE 8/24/2006 79161 San Juan Creek Medium
124 23021 CECELIA Residential ADDITION 2/22/2007 80978 San Juan Creek Medium
125 23081 CECELIA Residential ADDITION 8/1/2006 78894 San Juan Creek Medium
126 21171 CEDAR LANE Residential GUNITE POOL/SPA 5/10/2006 78047 San Juan Creek Medium
127 27182 CEDROS Residential ADDITION 2/16/2006 77218 San Juan Creek Medium
128 25681 CERVANTES Residential ADDITION 10/20/2006 79792 San Juan Creek Medium
129 24475 CHAMALEA Residential RETAINING WALL 8/7/2006 78955 San Juan Creek Medium
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Construction 
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130 27981 CHAPULIN Residential RETAINING WALLS 3/14/2007 81148 San Juan Creek Medium
131 28131 CHAPULIN Residential ADDITION 12/1/2006 80221 San Juan Creek Medium
132 25501 CHIMERA Residential POOL/SPA 6/21/2007 82265 San Juan Creek Medium
133 25822 CHRISANTA Residential GUNITE POOL/SPA 2/2/2006 77061 San Juan Creek Medium
134 25801 CHRISANTA DR. Residential BALCONY 8/11/2006 79022 San Juan Creek Medium
135 27121 CIPRES Residential RETAINING WALL 4/27/2006 77915 San Juan Creek Medium
136 23135 COBBLEFIELD Residential GUNITE POOL/SPA 9/1/2006 79286 San Juan Creek Medium
137 27162 CORDERO Residential GUNITE POOL/SPA 6/12/2006 78411 San Juan Creek Medium
138 27242 CORDERO LANE Residential RETAINING WALL 10/6/2006 79683 San Juan Creek Medium
139 21962 COSALA Residential ADDITION 5/25/2006 78218 San Juan Creek Medium
140 28246 COULTER Residential GUNITE SPA 7/17/2006 78746 San Juan Creek Medium
141 1 COVINGTON Residential SPA 6/14/2006 78427 San Juan Creek Medium
142 5 COVINGTON Residential Pool and Spa Gunite 6/12/2007 82156 San Juan Creek Medium
143 CROWN VALLEY PARKWCommercial CVP WIDENING 5/15/2006 78094 San Juan Creek Medium
144 26800 CROWN VALLEY PKWY Commercial RETAINING WALL 9/19/2006 79464 San Juan Creek Medium
145 27750 CROWN VALLEY PKWY Commercial DEMO BLDG 3/20/2006 77506 San Juan Creek Medium
146 28642 DEEP CREEK Residential ADDITION 11/3/2006 79936 San Juan Creek Medium
147 25041 DEVON Residential SPA 3/13/2006 77443 San Juan Creek Medium
148 27002 DURANGO Residential ADDITION 3/14/2006 77462 San Juan Creek Medium
149 24831 EL CORTIJO Residential ADDITION 5/16/2007 81877 San Juan Creek Medium
150 23452 EL GRECO Residential ADDITION 3/19/2007 81185 San Juan Creek Medium
151 26611 EL MAR Residential RETAINING WALL 8/25/2006 79194 San Juan Creek Medium
152 28831 EL MIO Residential ADDITION 7/20/2006 78786 San Juan Creek Medium
153 27116 EL MORO Residential GUNITE POOL/SPA 3/22/2006 77526 San Juan Creek Medium
154 27122 EL RETIRO Residential ADDITION 5/3/2006 77975 San Juan Creek Medium
155 24192 EL TIRADORE Residential GUNITE POOL/SPA 1/10/2007 80539 San Juan Creek Medium
156 24092 EL TIRADORE CR. Residential ADDITION 10/16/2006 79750 San Juan Creek Medium
157 27911 ENCANTO Residential ADDITION 4/23/2007 81474 San Juan Creek Medium
158 27111 ENCINAS Residential 2 RETAINING WALLS 7/14/2006 78724 San Juan Creek Medium
159 26152 ESCALA Residential ADDITION 11/10/2006 79989 San Juan Creek Medium
160 26221 ESCALA Residential addition 9/15/2006 79436 San Juan Creek Medium
161 21805 ESMALTE Residential ENCLOSE ATRIUM 8/25/2006 79178 San Juan Creek Medium
162 27792 ESPINOZA Residential ADDITION 2/14/2006 77181 San Juan Creek Medium
163 26522 ESTANCIERO Residential ADDITION 1/19/2006 76915 San Juan Creek Medium
164 26602 ESTANCIERO Residential GUNITE POOL/SPA 1/2/2007 80450 San Juan Creek Medium
165 25202 FAIRGREEN Residential ADDITION 3/10/2006 77406 San Juan Creek Medium
166 48 FEATHER RIDGE Residential GUNITE POOL/SPA 3/28/2007 81255 San Juan Creek Medium
167 28541 FIELD BROOK Residential Pool and Spa Gunite 1/22/2007 80630 San Juan Creek Medium
168 6 FOREST VIEW Residential GUNITE POOL/SPA 1/29/2007 80718 San Juan Creek Medium
169 27141 GALVEZ LANE Residential PATIO COVER 4/13/2006 77757 San Juan Creek Medium
170 26372 GANIZA Residential DECK 5/10/2006 77885 San Juan Creek Medium
171 28831 GLEN RIDGE Residential KITCHEN EXPANSION 4/11/2006 77713 San Juan Creek Medium
172 28852 GLENRIDGE Residential SOLID PATIO CVR 9/22/2006 79519 San Juan Creek Medium
173 23 GOLDBRIAR Residential POOL AND SPA 3/13/2007 81141 San Juan Creek Medium
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174 24356 GRACIELA Residential gunite pool/spa 4/18/2006 77800 San Juan Creek Medium
175 26561 GRANVIA Residential Retaining wall 3/9/2007 81106 San Juan Creek Medium
176 28842 GREEN ACRES Residential KOI POND 5/7/2007 81731 San Juan Creek Medium
177 28882 GREENACRES Residential GUNITE POOL/SPA 5/10/2006 78050 San Juan Creek Medium
178 10 HARVESTON Residential GUNITE POOL/SPA 3/21/2006 77521 San Juan Creek Medium
179 24902 HAYUCO Residential GUNITE POOL/SPA 6/2/2006 78318 San Juan Creek Medium
180 24931 HAYUCO Residential COVERED PORCH 8/9/2006 78989 San Juan Creek Medium
181 24952 HAYUCO Residential ADDITION 1/4/2006 76756 San Juan Creek Medium
182 22651 HAZELTINE Residential GUNITE POOL/SPA 8/15/2006 79050 San Juan Creek Medium
183 28821 HEDGEROW Residential GUNITE POOL/SPA 4/16/2007 81416 San Juan Creek Medium
184 28831 HEDGEROW Residential ADDITION 12/12/2006 80314 San Juan Creek Medium
185 22 IRONWOOD Residential ADDITION 9/8/2006 79334 San Juan Creek Medium
186 26472 JACINITO Residential Pool Gunite 11/17/2006 80117 San Juan Creek Medium
187 26461 JACINTO DR. Residential RETAINING WALL 2/28/2006 77339 San Juan Creek Medium
188 23966 JUANENO Residential addition 5/1/2007 81641 San Juan Creek Medium
189 24231 JUANENO DRIVE Residential Retaining wall 2/15/2007 80887 San Juan Creek Medium
190 23972 LA CHIQUITA Residential GUNITE POOL/SPA 9/28/2006 79587 San Juan Creek Medium
191 27081 LA FUENTE Residential RETAINING WALL 6/29/2007 82338 San Juan Creek Medium
192 24271 LA PALA Residential 2 RETAINING WALL 7/10/2006 78642 San Juan Creek Medium
193 26051 LA PAZ RD. Commercial DEMO 9/14/2006 79413 San Juan Creek Medium
194 26632 LA QUILLA Residential ADD 2ND FL 5/22/2006 78170 San Juan Creek Medium
195 26606 LA QUILLA LANE Residential ADDITION 6/7/2006 78371 San Juan Creek Medium
196 25015 LARKSPUR Residential NEW POOL 2/28/2006 77336 San Juan Creek Medium
197 26691 LAS ONDAS DR Residential GUNITE POOL/SPA 6/29/2006 78566 San Juan Creek Medium
198 26641 LAS TUNAS Residential ADDITION 4/9/2007 81371 San Juan Creek Medium
199 21201 LIMBER Residential GUNITE POOL/SPA 1/30/2007 80733 San Juan Creek Medium
200 26641 LOMA VERDE Residential POOL AND SPA 3/21/2006 77517 San Juan Creek Medium
201 21301 LONGLEAF Residential ADDITION 2/2/2006 77072 San Juan Creek Medium
202 26672 LOPE DE VEGA Residential POOL & SPA 1/18/2006 76881 San Juan Creek Medium
203 28402 LORENTE Residential ADDITION 1/18/2006 76892 San Juan Creek Medium
204 24281 LYSANDA Residential GUNITE POOL&SPA 2/1/2007 80649 San Juan Creek Medium
205 24282 LYSANDA Residential ADDITION 2/8/2007 80820 San Juan Creek Medium
206 27831 MALAGA LANE Residential ADDITION 7/3/2006 78596 San Juan Creek Medium
207 22741 MAPLEWOOD Residential SPA 9/29/2006 79593 San Juan Creek Medium
208 23781 MAQUINA Residential ADDITION 10/2/2006 79606 San Juan Creek Medium
209 25055 MEADOWBROOK Residential ADDITION 4/6/2007 81369 San Juan Creek Medium
210 27700 MEDICAL CENTER RD. BCommercial NEW MODULAR BLDG AND 5/16/2006 78106 San Juan Creek Medium
211 28582 MILLPOND Residential RETAINING WALL 10/11/2006 79718 San Juan Creek Medium
212 27555 MINAYA Residential SUN-ROOM 11/30/2006 80208 San Juan Creek Medium
213 23 MIRINO DRIVE Residential GUNITE POOL&SPA 3/7/2007 81090 San Juan Creek Medium
214 25186 MISTY RIDGE Residential Pool and Spa Gunite 11/13/2006 80053 San Juan Creek Medium
215 25182 MISTYRIDGE Residential GUNITE POOL/SPA 7/28/2006 78868 San Juan Creek Medium
216 27302 MONDANO Residential GUNITE POOL/SPA 6/2/2006 78320 San Juan Creek Medium
217 26021 MONTANOSO Commercial RETAINING WALL 2/14/2006 77173 San Juan Creek Medium
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218 26535 MORENA DR Residential GUNITE POOL/SPA 12/9/2005 76612 San Juan Creek Medium
219 26772 MORENA DR. Residential RETAINING WALL 9/22/2006 79521 San Juan Creek Medium
220 26522 MORENA DRIVE Residential ADDITION 10/13/2006 79738 San Juan Creek Medium
221 23051 MOUNTAIN PINE Residential BALCONY 11/17/2006 80122 San Juan Creek Medium
222 24482 MUELA Residential GUNITE POOL/SPA 5/10/2007 81827 San Juan Creek Medium
223 26441 NACCOME DR Residential ADDITION 1/26/2007 80700 San Juan Creek Medium
224 27761 NARANJO Residential ADDITION 9/5/2006 79293 San Juan Creek Medium
225 27941 NEVADO Residential POOL AND SPA 2/28/2006 77335 San Juan Creek Medium
226 24082 NOVIA CIRLCE Residential POOL DEMO 6/21/2007 82255 San Juan Creek Medium
227 22092 OAK GROVE Residential POOL AND SPA 5/1/2006 77951 San Juan Creek Medium
228 24082 OLIVERA Residential ADDITION 5/4/2007 81699 San Juan Creek Medium
229 22612 ORELLANA Residential Pool and Spa Gunite 4/30/2007 81562 San Juan Creek Medium
230 26502 OSO ROJO Residential RETAINING WALL 5/25/2007 81993 San Juan Creek Medium
231 26282 PACATO Residential ADDITION 4/10/2007 81380 San Juan Creek Medium
232 26261 PACATO DR. Residential ADDITION 5/26/2006 78221 San Juan Creek Medium
233 25591 PACIFIC CREST DR Residential ADDITION 6/14/2007 82184 San Juan Creek Medium
234 25531 PACIFIC CREST DR. Residential POOL AND SPA 12/19/2005 76682 San Juan Creek Medium
235 25731 PACIFIC CREST DR. Residential ADDITION 6/14/2006 78435 San Juan Creek Medium
236 25542 PACIFIC CREST DRIVE Residential ADDITION 5/31/2007 82038 San Juan Creek Medium
237 27051 PACIFIC TERRACE Residential POOL AND SPA 7/3/2006 78600 San Juan Creek Medium
238 27095 PACIFIC TERRACE Residential GUNITE POOL/SPA 1/5/2006 76759 San Juan Creek Medium
239 26161 PALMETTO PL Residential ADDITION 10/19/2006 79778 San Juan Creek Medium
240 26432 PAPAGAYO Residential ADDITION 9/8/2006 79340 San Juan Creek Medium
241 27165 PARADA Residential GUNITE POOL&SPA 2/16/2007 80891 San Juan Creek Medium
242 26701 PARISO DR. Residential POOL AND SPA 7/24/2006 78818 San Juan Creek Medium
243 38 PEMBERLY Residential GUNITE SPA 10/25/2006 79854 San Juan Creek Medium
244 26711 PEPITA Residential SPA 9/25/2006 79542 San Juan Creek Medium
245 24775 PERSEUS COURT Residential ADDITION 9/11/2006 79372 San Juan Creek Medium
246 27111 PINARIO Residential GUNITE POOL/SPA 3/2/2006 77358 San Juan Creek Medium
247 25475 PINATA CIRCLE Residential ADDITION/REMODEL 6/12/2006 78413 San Juan Creek Medium
248 22621 PINERIDGE Residential GUNITE POOL/SPA 8/30/2006 79234 San Juan Creek Medium
249 23052 POPLAR Residential POOL AND SPA 8/22/2006 79131 San Juan Creek Medium
250 26641 PORTALES LANE Residential ADDITION 7/7/2006 78628 San Juan Creek Medium
251 25461 POSADA LANE Residential ADDITION 12/5/2006 80254 San Juan Creek Medium
252 25212 PRADERA Residential RETAINING WALL 7/10/2006 78657 San Juan Creek Medium
253 27251 PRINCIPE Residential ADDITION 10/31/2006 79903 San Juan Creek Medium
254 27291 PRINCIPE Residential ADDITION 9/27/2006 79579 San Juan Creek Medium
255 24301 PUERTA DE LUZ Residential RETAINING WALL 4/25/2006 77884 San Juan Creek Medium
256 26081 RAVENNA Residential POOL & SPA 7/24/2006 78811 San Juan Creek Medium
257 26072 RAVENNA RD. Residential POOL AND SPA 9/8/2006 79345 San Juan Creek Medium
258 26091 RAVENNA ROAD Residential Pool and Spa Gunite 11/27/2006 80176 San Juan Creek Medium
259 4 REGALO Residential GUNITE POOL/SPA 12/15/2006 80341 San Juan Creek Medium
260 24361 REGINA Residential ATTD PATIO CVR 6/9/2006 78387 San Juan Creek Medium
261 24361 REGINA ST. Residential RETAINING WALL 5/4/2006 77965 San Juan Creek Medium
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262 23729 RIDGEWAY Residential POOL & SPA 5/26/2006 78231 San Juan Creek Medium
263 23739 RIDGEWAY Residential Pool and Spa Gunite 1/2/2007 80448 San Juan Creek Medium
264 4 RIMANI DR Residential POOL/SPA 3/7/2007 81083 San Juan Creek Medium
265 32 RISERO Residential POOL AND SPA 10/4/2006 79644 San Juan Creek Medium
266 24205 ROBLEDO Residential ADDITION 6/14/2006 78424 San Juan Creek Medium
267 23291 ROCK ROSE Residential GUNITE POOL/SPA 3/27/2006 77573 San Juan Creek Medium
268 22392 ROSEBRIAR Residential GUNITE SPA 3/23/2007 81233 San Juan Creek Medium
269 23 ROYALSTON Residential GUNITE POOL/SPA 4/21/2006 77843 San Juan Creek Medium
270 27746 RUISENOR Residential RETAINING WALL 2/7/2006 77109 San Juan Creek Medium
271 23502 SAINT ELENA Residential GUNITE POOL/SPA 4/4/2006 77641 San Juan Creek Medium
272 26811 SALAZAR Residential POOL & SPA 11/17/2006 80126 San Juan Creek Medium
273 21972 SALCEDO Residential NEW POOL EQUIP. 3/14/2007 81149 San Juan Creek Medium
274 27592 SAN BLAS Residential DEMO HOUSE 3/16/2006 77481 San Juan Creek Medium
275 27592 SAN BLAS Residential NEW SFD 4/3/2006 77623 San Juan Creek Medium
276 24672 SAN DOVAL Residential PATIO COVER 11/16/2006 80098 San Juan Creek Medium
277 26382 SAN SOUCI Residential GUNITE POOL/SPA 3/24/2006 77554 San Juan Creek Medium
278 26452 SAN TORINI Residential ADDITION 1/16/2007 80580 San Juan Creek Medium
279 26581 SAN TORINI Residential POOL AND SPA 4/10/2006 77702 San Juan Creek Medium
280 25831 SAN TROPEZ Residential ADDITION 11/15/2006 80086 San Juan Creek Medium
281 24655 SAN VINCENT Residential Pool and Spa Gunite 4/4/2007 81341 San Juan Creek Medium
282 21742 SANTA POLA Residential POOL AND SPA 10/2/2006 79618 San Juan Creek Medium
283 25831 SANTO DR. Residential ADDITION 8/14/2006 79029 San Juan Creek Medium
284 24811 SAUCO Residential ADDITION 7/11/2006 78661 San Juan Creek Medium
285 24822 SAUCO Residential GUNITE POOL AND SPA 5/18/2006 78150 San Juan Creek Medium
286 24961 SEBASTIAN LANE Residential GUNITE POOL/SPA 1/12/2007 80567 San Juan Creek Medium
287 25842 SERENATA Residential ADDITION 6/19/2007 82230 San Juan Creek Medium
288 25911 SERENATA Residential RETAINING WALL 8/29/2006 79214 San Juan Creek Medium
289 27326 SETENIL Residential ADDITION 9/12/2006 79392 San Juan Creek Medium
290 28212 SHORE Residential ADDITION 4/10/2006 77703 San Juan Creek Medium
291 28252 SHORE Residential ADDITION 12/1/2006 80223 San Juan Creek Medium
292 28232 SHORE DRIVE Residential ADDITION 3/7/2007 81085 San Juan Creek Medium
293 26522 SIERRA VISTA Residential POOL 5/30/2007 82019 San Juan Creek Medium
294 26562 SIERRA VISTA Residential ADDITION 4/10/2006 77570 San Juan Creek Medium
295 26562 SIERRA VISTA Residential 8/4/2006 78950 San Juan Creek Medium
296 26731 SINFOROSA Residential ADDITION 4/27/2006 77911 San Juan Creek Medium
297 28112 SINGLELEAF Residential GUNITE POOL/SPA 3/22/2007 81221 San Juan Creek Medium
298 22225 SISANTE Residential GUNITE POOL/SPA 2/14/2006 77180 San Juan Creek Medium
299 20 SKYCREST Residential POOL/SPA 6/12/2007 82160 San Juan Creek Medium
300 26592 SOMERLY Residential ADDITION 4/3/2006 77617 San Juan Creek Medium
301 8 SONG VIEW Residential PATIO COVERS 4/4/2006 77640 San Juan Creek Medium
302 23052 SONOITA Residential GUNITE POOL/SPA 4/9/2007 81372 San Juan Creek Medium
303 24765 SPADRA Residential GUNITE POOL/SPA 4/6/2006 77665 San Juan Creek Medium
304 22111 STILLWATER Residential GUNITE POOL/SPA 4/27/2006 77904 San Juan Creek Medium
305 26921 STONEHAVEN Residential GAS/ELEC. LINES 5/24/2006 78188 San Juan Creek Medium
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306 22631 SUMMERFIELD Residential POOL & SPA 1/10/2007 80540 San Juan Creek Medium
307 22721 SWEET MEADOW Residential POOL/SPA 10/16/2006 79745 San Juan Creek Medium
308 22735 TEAKWOOD Residential GUNITE POOL/SPA 2/1/2006 77036 San Juan Creek Medium
309 25342 TERRENO DR Residential GUNITE POOL/SPA 1/27/2006 77001 San Juan Creek Medium
310 10 TESORO Residential GUNITE POOL/SPA 9/11/2006 79366 San Juan Creek Medium
311 23111 TIAGUA Residential RETAINING WALL 9/21/2006 79489 San Juan Creek Medium
312 22611 TINDAYA Residential ADDITION 9/11/2006 79350 San Juan Creek Medium
313 21771 TOBARRA Residential POOL AND SPA 6/27/2006 78536 San Juan Creek Medium
314 22012 TOBARRA Residential ADDITION 6/6/2006 78352 San Juan Creek Medium
315 25251 TURF AVE Residential ADDITION 3/3/2006 77360 San Juan Creek Medium
316 26311 VALENZUELA Residential GUNITE POOL/SPA 7/17/2006 78719 San Juan Creek Medium
317 27131 VALIA Residential room addition 5/31/2007 82039 San Juan Creek Medium
318 23981 VEJAR LANE Residential ICBO PATIO 5/19/2006 78153 San Juan Creek Medium
319 24651 VENABLO Residential ADDITION 6/16/2006 78465 San Juan Creek Medium
320 26941 VENADO DR. Residential POOL AND SPA 2/8/2006 77133 San Juan Creek Medium
321 26431 VERA CRUZ Residential GUNITE POOL &SPA 11/10/2006 80002 San Juan Creek Medium
322 26282 VERONA PLACE Residential ADDITION 4/9/2007 81378 San Juan Creek Medium
323 24932 VETERANS WAY Residential ADDITION 1/24/2007 80676 San Juan Creek Medium
324 24672 VIA ALVORADO Residential ADDITION 3/28/2007 81271 San Juan Creek Medium
325 27322 VIA AMISTOSO Residential ADDITION 3/9/2006 77398 San Juan Creek Medium
326 27322 VIA AMISTOSO Residential GUNITE POOL/SPA 4/17/2007 81427 San Juan Creek Medium
327 23822 VIA ASTORGA Residential ADDITION 5/17/2006 78138 San Juan Creek Medium
328 27107 VIA AURORA Residential ADDITION 1/24/2007 80675 San Juan Creek Medium
329 23192 VIA BAHIA Residential RETAINING WALL 8/28/2006 79195 San Juan Creek Medium
330 27321 VIA BALSA Residential ADDITION 3/27/2007 81263 San Juan Creek Medium
331 27321 VIA BOLSA Residential ADDITION 2/22/2007 80977 San Juan Creek Medium
332 27292 VIA BURGOS Residential GUNITE POOL/SPA 11/20/2006 80143 San Juan Creek Medium
333 23395 VIA BURRIANA Residential ADDITION 4/19/2007 81454 San Juan Creek Medium
334 27062 VIA CALLADO Residential ADDITION 3/20/2006 77498 San Juan Creek Medium
335 23572 VIA CALZADA Residential ROOM ADDITION 9/1/2006 79278 San Juan Creek Medium
336 23832 VIA CALZADA Residential GUNITE POOL/SPA 1/13/2006 76840 San Juan Creek Medium
337 25966 VIA DEL NORTE Residential GUNITE POOL/SPA 11/7/2006 79964 San Juan Creek Medium
338 23551 VIA EL ROCIO Residential Bedroom addition 12/4/2006 80232 San Juan Creek Medium
339 23276 VIA ELVAS Residential Pool Gunite 6/26/2007 82299 San Juan Creek Medium
340 23812 VIA FROMISTA Residential ADDITION 10/27/2006 79873 San Juan Creek Medium
341 23971 VIA LA CORUNA Residential ADDITION 8/29/2006 79210 San Juan Creek Medium
342 23732 VIA LA CORUNA Residential POOL AND SPA 8/24/2006 79163 San Juan Creek Medium
343 26701 VIA LINARES Residential GUNITE POOL/SPA 6/7/2006 78376 San Juan Creek Medium
344 26761 VIA LINARES Residential GUNITE POOL/SPA 9/15/2006 79430 San Juan Creek Medium
345 26765 VIA LINARES Residential POOL AND SPA 5/12/2006 78080 San Juan Creek Medium
346 26302 VIA LOGRONO Residential POOL & SPA 3/17/2006 77488 San Juan Creek Medium
347 26352 VIA LOGRONO Residential GUNITE POOL/SPA 3/28/2006 77582 San Juan Creek Medium
348 24171 VIA LUISA Residential RETAINING WALL 1/31/2006 77019 San Juan Creek Medium
349 24172 VIA LUISA Residential ADDITION/REMODEL 1/17/2007 80597 San Juan Creek Medium

0033013



Street 
Number Street Name Project Description

Construction 
Date Permit # Watershed Priority

350 26832 VIA MATADOR Residential ADDITION 9/28/2006 79592 San Juan Creek Medium
351 23802 VIA PORTON Residential ADDITION 7/14/2006 78723 San Juan Creek Medium
352 23682 VIA POTES Residential ROOM ADDITION 6/11/2007 82147 San Juan Creek Medium
353 23731 VIA POTES Residential ADDITION 9/13/2006 79402 San Juan Creek Medium
354 27872 VIA PRADO Residential ADDITION 8/11/2006 79025 San Juan Creek Medium
355 27351 VIA PRIMERO Residential ADDITION 7/14/2006 78725 San Juan Creek Medium
356 23371 VIA RONDA Residential Pool and Spa Gunite 5/18/2007 81921 San Juan Creek Medium
357 23382 VIA RONDA Residential ADDITION 2/23/2006 77281 San Juan Creek Medium
358 23402 VIA RONDA Residential ADDITION 12/1/2006 80228 San Juan Creek Medium
359 24401 VIA SAN CLEMENTE Residential ADDITION 3/12/2007 80631 San Juan Creek Medium
360 27082 VIA SAN DIEGO Residential FIRST FLOOR ADD. 3/27/2006 77576 San Juan Creek Medium
361 24422 VIA SANTA CLARA Residential POOL AND SPA 9/8/2006 79339 San Juan Creek Medium
362 24862 VIA SANTA CRUZ Residential POOL & SPA 3/9/2007 81111 San Juan Creek Medium
363 22671 VIA SANTIAGO Residential ADDITION 3/28/2006 77584 San Juan Creek Medium
364 27386 VIA SANTILLANA Residential ADDITION 5/5/2006 78003 San Juan Creek Medium
365 27412 VIA SANTILLANA Residential ADDITION 4/21/2006 77845 San Juan Creek Medium
366 26771 VIA SINTRA Residential GUNITE POOL/SPA 1/12/2007 80559 San Juan Creek Medium
367 26771 VIA VICTORIA Residential ADDITION 1/19/2006 76914 San Juan Creek Medium
368 25941 VIA VIENTO Residential ADDITION 3/6/2006 77373 San Juan Creek Medium
369 27282 VIANA Residential GUNITE POOL/SPA 4/4/2007 81347 San Juan Creek Medium
370 22221 WAYSIDE Residential GUNITE SPA 4/25/2007 81496 San Juan Creek Medium
371 24072 ZANCON Residential Room Addition 10/30/2006 79880 San Juan Creek Medium
372 12 ASHTON Residential GUNITE POOL/SPA 2/14/2006 77182 San Juan Creek Medium
373 14 ASHTON Residential POOL AND SPA 3/1/2006 77316 San Juan Creek Medium
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Table A-8.II
City of Mission Viejo Active Grading Permits

Permit Project Street Number Street Name Date Issued Watershed Priority
04-08 PACIFIC MEDICAL GROUP 26800 CROWN VALLEY PKWY 8/19/2005 San Juan Creek MEDIUM
05-08 TARGET 25601 JERONIMO RD 1/16/2007 Aliso Creek MEDIUM

06-06
MISSION HOSPITAL REG. MED. CTR/ ST. JOSEPH 
HEALTH SYSTEMS 27700 MEDICAL CENTER DR 8/18/2006 San Juan Creek MEDIUM

06-07 ENVIRONMENTAL RESOLUTIONS 26051 LA PAZ RD 9/11/2006 San Juan Creek MEDIUM
06-10 ULTRAMAR SERVICE STATION 26202 LA PAZ RD 7/17/2007 San Juan Creek MEDIUM
06-11 ST. KILIAN'S CATHOLIC CHURCH PHASE I 26873 ESTANCIERO 9/14/2007 San Juan Creek MEDIUM
06-12 THE CONANT GROUP 28802 MARGUERITE PKWY 4/17/2007 San Juan Creek MEDIUM
06-13 CAFÉ MAIZ 27567 PUERTA REAL 7/20/2007 San Juan Creek MEDIUM
07-01 THE CONANT GROUP 28802 MARGUERITE PKWY 3/16/2007 San Juan Creek MEDIUM
07-03 AYRES GROUP 28951 LOS ALISOS BLVD 9/14/2007 Aliso Creek MEDIUM
07-04 ERI-MOBIL STATION 25502 JERONIMO RD 5/24/2007 Aliso Creek MEDIUM
07-07 UDR/PACIFIC LOS ALISOS L.P. 28601 LOS ALISOS BLVD 8/31/2007 San Juan Creek MEDIUM
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1 07-289 Project H.O.P.E. 2007 City Curb Address Painting Curb painting 08/01/07 10/06/07
2 07-290 AT&T 24932 Veterans Way Place conduit for Norman P. Murray 07/30/07 08/02/07
3 07-291 AT&T 25191 Pericia Dr. 3'x12' AC, 8' U/G 07/24/07 08/03/07
4 07-292 AT&T 28102 Tefir 4.5'x8' SW, 8' U/G 08/03/07 09/18/07
5 07-293 So. Calif. Gas Company 28802 Marguerite Pkwy. 4'x5' AC, 2' U/G & 1 day L/C 08/01/07 08/06/07
6 07-294 Moulton Niguel Water District La Paz 590' W/ Chrisanta 4'x6' AC, 4' U/G & 2 days L/C 08/01/07 08/06/07
7 07-295 SCE 23282 Via Elvas 4.5'x10' SW, 8' U/G 08/07/07 08/14/07
8 07-296 SMWD Olympiad in front of Curtis Ball Park 5'x20' AC, 15' U/G, 4 days L/C 08/08/07 08/23/07
9 07-297 Cox Communication 25911 Serenada Dr. 4'x10' SW, 10' U/G 08/06/07 08/08/07

10 07-298 Moulton Niguel Water District Marguerite Pkwy. S/W of Hillcrest 2'x2' AC, 1 day L/C 08/07/07 08/08/07
11 07-299 Timberline Construction, Inc. 27750 Crown Valley Pkwy. 2'x7' AC, 8' U/G, 3 days L/C 08/07/07 10/09/07
12 07-300 Moulton Niguel Water District S/W Via Concha 220' N/W of Montanoso 9'x12' AC, 10' U/G 08/09/07 08/14/07
13 07-301 Moulton Niguel Water District 26721 Cuenca 9'x12' AC, 10' U/G 08/09/07 08/14/07
14 07-302 Moulton Niguel Water District Valpariso Dr. 9'x12' AC, 10' U/G 08/09/07 08/14/07
15 07-303 AT&T 26275 Pacato 8' U/G 08/15/07 10/01/07
16 07-304 Cox Communication 21841 Calatrava 410sf AC,50.1sf SW & 182' U/G 08/15/07 08/16/07
17 07-305 Cox Communication 23502 23532 Campestre 315sf AC, 90sf SW & 146' U/G 08/15/07 08/16/07
18 07-306 Cox Communication 27315- 27321 Nublas 4'x2' SW, 4' U/G 08/13/07 08/16/07
19 07-307 Cox Communication 27585- 27611 Noya 3-9'x4.5' SW, 115' U/G 08/15/07 08/16/07
20 07-308 Cox Communication 27531 Chantada SW, 328 U/G 08/15/07 08/16/07
21 07-309 SDG&E Oso Pkwy. E/o Felipe Rd. 1 day L/C, 4' U/G 08/08/07 08/22/07
22 07-310 ND Electric NWC Medical Center-Entrance 3'x18' SW 06/20/07 08/21/07
23 07-311 Cox Communication 23622 Lagarto, Fresca & 23612 Saint Elena 12' U/G 08/15/07 08/21/07
24 07-312 AT&T Marguerite N/o Via Escolar 2 days L/C, 50'x4.5' SW, 54' U/G 08/13/07 08/21/07
25 07-313 SDG&E 27156 Ayamonte N/o Campo Moro 8' U/G 08/20/07 08/22/07
26 07-314 Green Giant Landscape 28901 Melinda Road 24"x60" AC, 5'x8' SW 08/20/07 08/22/07
27 07-315 AT&T 24932 Norman P.  Murray Community Center 142 sf AC, 20' U/G & 8' C&G 08/21/07 08/22/07
28 07-316 SMWD 26305 Golada 6'x20' AC, 40' U/G 08/23/07 09/18/07
29 07-317 SMWD 26912 Via Escorial 8'x10' AC, 40' U/G 08/23/07 09/18/07
30 07-318 Cox Communication 27375 Viana 187'x2.5 AC, 2(4.5x10'SW), 205' U/G 08/21/07 08/23/07
31 07-319 Cox Communication 21942- 21962 Calderas 112'x2.5' AC, 2-4.5'x10' SW, 130' U/G 08/21/07 08/23/07
32 07-320 Kennedy Pipeline Co. 24575 Mosquero Ln. 21'x4.5' AC, 30' U/G, 4.5'x10' SW 08/17/07 08/23/07
33 07-321 SMWD Jeronimo Rd. @ Calle Azorin 1 day L/C, 6 sq. ft. AC 08/08/07 08/23/07
34 07-322 Cox Communication 27301 Monforte 300sf, 184sf SW & 216' U/G 08/22/07 08/27/07
35 07-323 SMWD 27012 Via Noveno 6'x8' AC, 20' U/G 08/28/07 09/20/07
36 07-324 Cox Communication 28252- 28292 La Caleta 162'x2.5' AC, 180' U/G, 2-4.5'x10' SW 08/27/07 08/28/07
37 07-325 Cox Communication 21726 Cabrosa 322'x2.5' AC, 360' U/G, 4-4.5'x10' SW 08/27/07 08/28/07
38 07-326 AT&T 27101 Via Noveno 4.5'x10' SW, 8' U/G 08/28/07 09/18/07
39 07-327 Crew Inc. (SVUSD) 25171 Moor Avenue Construction access off Los Alisos 08/22/07 08/29/07
40 07-328 Moulton Niguel Water District 26892 Peraza Ln. 2-7'x7' AC, 30' U/G 08/29/07 08/30/07
41 07-329 Cox Communication Claro/Comba 619'x2.5' AC, 699' U/G, 8-4.5'x10' SW 08/22/07 08/30/07
42 07-330 SCE Veracruz/Sandoval 18'x25' AC, 10-2'x2' SW, 30' U/G 08/30/07 09/05/07
43 07-331 SMWD 23071 Via Santa Maria 7'x7' AC, 30' U/G 08/31/07 09/13/07
44 07-332 SDG&E Marguerite N/o Via Escolar 2 days L/C, 4.5'x3' SW 08/28/07 08/31/07
45 07-333 AT&T Los Alisos Blvd. 1000' N/o Jeronimo 14' U/G 09/04/07 09/17/07
46 07-334 Heritage Christian School 24162 Alicia Pkwy. replace east driveway approach 08/29/07 09/04/07
47 07-335 Cox Communication Rocinante @ Verbena 40'x2.5' AC, 4.5'x10' SW, 60' U/G 08/30/07 09/04/07
48 07-336 AT&T 24691 Sadaba 3'x3' DT 09/04/07

ADDRESS
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49 07-337 Cox Communication 26861 Via Santa Licia 3'x3' DT 09/05/07
50 07-338 SMWD 23822 Via El Rocio 8'x8' AC, 30' U/G 09/05/07 09/13/07
51 07-339 Cox Communication 26732 Pariso Dr. 54'x2.5' AC, 72' U/G, 2-4.5'x11' SW 09/04/07 09/05/07
52 07-340 SMWD 22912 Pocetas 10'x8' AC, 40' U/G 09/06/07 09/13/07
53 07-341 AT&T 22312 Oropel 12'x4.5' SW, 120' U/G 09/10/07 10/01/07
54 07-342 SMWD 26131 Bushcador 4'x5' AC, 1day L/C 09/11/07
55 07-343 AT&T 27311 Via Avila 8' U/G 09/11/07 10/01/07
56 07-344 Moulton Niguel Water District Mosquero/San Roque & Mosquero/Tierra Cir. 2-6'x10' AC, 16' U/G 09/11/07 09/12/07
57 07-345 SMWD Felipe Rd. N. bd. S/o Athens 1 day L/C, 2-2'x2' AC 09/11/07 09/13/07
58 07-346 AT&T 24691 San Andres Ln. 8' U/G 09/13/07 09/28/07
59 07-347 SMWD S. bound of Marguerite, Alerza @ Finestra 4'x8' AC, 1 day L/C 09/17/07
60 07-348 SCE Alicia Pkwy. & Coronel 5'x3' SW 09/17/07
61 07-349 AT&T 25776 Morales 6' U/G 09/17/07 10/02/07
62 07-350 AT&T 26651 Morena 3'x3' DT 09/18/07
63 07-351 AT&T 25951 Via Marejada 40' U/G 09/18/07 10/02/07
64 07-352 SCE Trabuco/Via Madrigal 2 days L/C, 4' U/G 09/18/07 09/26/07
65 07-353 Moulton Niguel Water District 24751 Mosquero Ln. 6'x8' AC, 8' U/G 09/18/07 09/19/07
66 07-354 Cox Communication 23211 Via Gaudix to 23172 Abeto 16' U/G 09/17/07 09/20/07
67 07-355 Moulton Niguel Water District West side of Chrisanta Dr. 60' N/o La Paz 7'x7' AC, 2 days L/C, 4' U/G 09/21/07 09/24/07
68 07-356 AT&T S/E of Via Pimiento & Via Cereza 3'x3' DT 09/24/07
69 07-357 Cox Communication 26691 Las Ondas Dr. 4.5'x5.5' SW, 8' U/G 09/21/07 09/25/07
70 07-358 Cox Communication 24242 Chrisanta Dr. 4.5'x8' SW, 8' U/G 09/21/07 09/25/07
71 07-359 AT&T 27381 Via Amistosa 4'x4' AC 09/25/07
72 07-360 AT&T 26862 Via Linares 3'x3' DT 09/26/07
73 07-361 Keith Hedgecock Photography 28311 Marguerite Pkwy Lane Closure on 09/27/07 from 6PM to 9 PM 09/25/07 09/27/07
74 07-362 Cox Communication Pavion & Jeronimo Rd. 30 sq. ft. AC, 1021' U/G, 3 days L/C 09/14/07 09/27/07
75 07-363 Cox Communication Muirlands @ Alicia 2 days L/C, 5'x11' SW, 10'x8' SW, 8' U/G 09/25/07 09/27/07
76 07-364 Cox Communication 25392- 25362 Brussels 232'x2.5' AC, 242' U/G 09/25/07 09/27/07
77 07-365 Moulton Niguel Water District Southside of La Mancha 50' W/o Caudiana 1 day L/C, 6 sq. ft. AC 09/25/07 09/27/07
78 07-366 SCE 28022 Espinoza 5'x7' SW 09/28/07
79 07-367 SMWD N. of Oso, 200' W. of Country Club 18 days L/C & 1 Driveway Approach 09/19/07 09/28/07
80 07-368 Cox Communication 22832 Thru 22852 Orense 8' U/G 10/01/07 10/02/07
81 07-369 Moulton Niguel Water District East side of Country Club 400' S/o Bodega 6 sq. ft. AC, 1 day L/C 09/26/07 10/01/07
82 07-370 Cox Communication 23701 Brasilia to 25406 Brussels 188'x2.5' AC, 206' U/G 09/26/07 10/01/07
83 07-371 ETWD 24845 Daphne West 5'x10' AC, 20' U/G, 3'x3' SW 09/27/07 10/01/07
84 07-372 AT&T 26372 Naccome Dr. 3'x3' DT 10/02/07
85 07-373 SCE Jeronimo 150' W/o Acero 2 days L/C, 4' U/G (work to be done in the Median) 10/02/07 10/05/07
86 07-374 Cox Communication 27195 Monforte 8' U/G 10/01/07 10/02/07
87 07-375 Cox Communication 24611- 24585 Tarazona 50'x2.5' AC, 2-4.5'x10' SW, 68' U/G 10/01/07 10/02/07
88 07-376 Cox Communication 28021 Gallina 182'x2.5' AC, 2-4.5'x10' SW, 200' U/G 10/01/07 10/02/07
89 07-377 Cox Communication Via Florecer/Marguerite Pkwy. 1 day L/C, 18' U/G 10/01/07 10/02/07
90 07-378 SCE Calle Alcala @ La Morita 2 (4'x6' ) DT 10/03/07
91 07-379 AT&T 24651 Via Alvarado 8' U/G 08/09/07 10/03/07
92 07-380 AT&T 26512 Via Del Sol 3'x3' DT 10/04/07
93 07-381 Kunzik & Sara Construction 28802 Marguerite Pkwy. 1 day L/C, 8' U/G 09/27/07 10/04/07
94 07-382 AT&T Chrisanta 570' S/o La Paz & 693' N/o Pradera 2-6'x6' AC, 8' U/G, 3 days L/C 09/26/07 10/04/07
95 07-383 AT&T La Paz & Chrisanta Dr. 2 days L/C, 6'x6' AC, 4' U/G 09/26/07 10/04/07
96 07-384 AT&T Chrisanta & Cortina Dr. 2 days L/C, 6'x6' AC, 4' U/G 09/26/07 10/04/07
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Table A.8.III
City of Mission Viejo Current Encroachment Permits

PERMIT 
NO. COMPANY DESCRIPTION

EMERG. 
DATE

DATE 
RECEIVED

DATE 
ISSUEDADDRESS

97 07-385 SCE 23782 El Rocio 2'x3' Driveway 10/04/07
98 07-386 AT&T W/o C/L Puerta Real N/o MH269 & W/o C/L 3 days L/C, 2-6'x6' AC, 8' U/G 09/28/07 10/05/07

99 07-387 Kunzik & Sara Construction 28802 Marguerite Pkwy. 1 day L/C, 1 storm drain entry 18" to 48" dia., 6' U/G 10/01/07 10/08/07
100 07-388 AT&T 26051 Via Concha 4'x4' AC 10/08/07
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Table A.8.IV.
City of Mission Viejo Current CIP Projects

v

Project Name Location Description of Current Activity Watershed Priority
1 Felipe Road Resurfacing Marguerite Pkwy to La Paz Rd. Construction through June 2007 San Juan Creek (L) Med

2

Residential Concrete and Asphalt Repairs 

and Asphalt Overlays

Area bounded by Northwesterly City 
Limits, Tabuco Road, Alicia Parkway, 
Marguerite Pkwy, and Jeronimo Road Construction through June 2007

Aliso Creek (J), San Juan 
Creek(L) Med

3 Crown Valley Parkway Widening I-5 to Easterly City Limit Construction through June 2008 San Juan Creek (L) Med

4 Los Alisos Boulevard Resurfacing Santa Margarita Parkway to Route 241 Construction through September 2006
Aliso Creek (J), San Juan 
Creek(L) Med

5 Santa Margarita Parkway Pavement Rehab Westerly City Limit to Maguerite Pkwy Construction through September 2006 Aliso Creek (J) Med
6 Marguerite Parkway Resurfacing Santa Margarita Parkway to El Toro Rd. Construction through September 2006 Aliso Creek (J) Med

7 Residential Slurry Seal

Area bounded by Easterly City Limits, 
Southerly City Limits, Marguerite Pkwy, 
Felipe Rd., Oso Pkwy Construction through November 2006 San Juan Creek (L) Med

8 Matt Davis Park 26210 Camino Largo Construction through January 2007 San Juan Creek (L) Med
9 NPM Community Center Playground Impro 24932 Veteran's Way Construction through July 2007 San Juan Creek (L) Med

10 Melinda Park Restroom 28951 Melinda Rd. Currently out to bid San Juan Creek (L) Med
11 Marguerite Recreation Center 27341 Trabuco Circle Construction through July 2007 San Juan Creek (L) Med
12 Sierra Recreation Center 26887 Recodo Lane Construction through July 2007 San Juan Creek (L) Med
13 MM O'Neil Park 24771 San Doval Lane Completed San Juan Creek (L) Med
14 Vista Del Lago Park 27062 Vista Del Lago Completed Aliso Creek (J) Med
15 Aurora Park 23202 Via Guadix Completed San Juan Creek (L) Med
16 Norman P. Murray Community Center 24932 Veteran's Way Construction through March 2008 San Juan Creek (L) Med
17 Park & Security Lighting Pinecrest, Aurora, Civic Center Construction through March 2008 San Juan Creek (L) Med
18 Site Fencing and Safety Netting Beebe, Curtis, Gilleran, and Potocki Construction through March 2008 San Juan Creek (L) Med
19 Community Message Board La Paz and Marguerite Quad Construction through February 2008 San Juan Creek (L) Med
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Table A.9.I.
Industrial Facilities Inventory

# Business Name Street Address Zip Watershed LIP Priority
Tributary to 303d with 
potential to discharge 

impairment

EPA Category   
note: blank means not 

subject to permit

1 ESCAMILLA MARBLE & GRANITE 25721 TALADRO CIRCLE 92691 Aliso Creek (J) High Industrial toxicity ii
2 OSO CREEK WATER RECLAMATION PLANT 27204 LA PAZ ROAD 92692 San Juan Creek (L) High Industrial toxicity ix
3 SADDLEBACK SCHOOL DISTRICT TRANSPORTATION YARD 25631 PETER A. HARTMAN WAY 92691 Aliso Creek High Industrial toxicity viii
4 US POSTAL SERVICE VMF 28081 MARGUERITE PARKWAY 92691 San Juan Creek High Industrial toxicity viii
5 MEDIX AMBULANCE SERVICE 26021 PALA DRIVE 92691 San Juan Creek Medium Industrial viii
6 BRUCE MORRIS CABINETS 25712 TALADRO CIRCLE 92691 Aliso Creek (J) Medium Industrial xi
7 BOB READ CUSTOM WOODWORKS 25701 TALADRO CIRCLE F 92691 Aliso Creek (J) Medium Industrial xi
8 DESIGNER CUSTOM CABINETS 24002 VIA FABRICANTE  511 92691 Aliso Creek (J) Medium Industrial xi
9 IDEAS & IMAGINATION 25652 TALADRO CIRCLE 92691 Aliso Creek (J) Medium Industrial xi
10 PERKIN'S CABINET TREE 25712 TALADRO CIRCLE 92691 Aliso Creek (J) Medium Industrial xi
11 WAGNER MASTERCRAFT 25652 TALADRO CIRCLE C 92691 Aliso Creek (J) Medium Industrial xi
12 FARRELL & ASSOCIATES 23322 MADERO 92691 Aliso Creek (J) Medium Industrial xi
13 ALICIA PRINTING 23851 VIA FABRICANTE  203 92691 Aliso Creek (J) Medium Industrial xi
14 BENRICH PRINTING 28570 MARGUERITE PARKWAY 110 92692 San Juan Creek (L) Medium Industrial xi
15 LITHOMASTERS 23362 MADERO ROAD D 92691 Aliso Creek (J) Medium Industrial xi
16 PROTYPE PLUS 23891 VIA FABRICANTE  620 92691 Aliso Creek (J) Medium Industrial xi
17 WAKUNAGA OF AMERICA 23501 MADERO ROAD 92691 Aliso Creek (J) Medium Industrial xi
18 AARDVARK INDUSTRIES INC 28752 Marguerite Parkway, Suite 6B 92691 San Juan Creek Medium Industrial xi
19 Q MARK MANUFACTURING, INC 23332 MADERO 92691 Aliso Creek (J) Medium Industrial xi
20 AZURE MICRODYNAMICS INC 23352 MADERO ROAD C 92691 Aliso Creek (J) Medium Industrial xi
21 EURO PRECISION INC 23891 VIA FABRICANTE  612 92691 Aliso Creek (J) Medium Industrial xi
22 MARTINS MACHINE 23352 MADERO ROAD G 92691 Aliso Creek (J) Medium Industrial xi
23 MVC WIRE 23352 MADERO ROAD F 92691 Aliso Creek (J) Medium Industrial xi
24 TECHNICAL PRODUCT ENGINEERING 23352 MADERO ROAD R 92691 Aliso Creek (J) Medium Industrial xi
25 RUSSTECH ENGINEERING CO 23322 MADERO ROAD D 92691 Aliso Creek (J) Medium Industrial xi
26 NEWMARK SYSTEMS 23362 MADERO ROAD G 92691 Aliso Creek (J) Medium Industrial xi
27 ALPHA MEDICAL INSTRUMENTS 23455 MADERO ROAD B 92691 Aliso Creek (J) Medium Industrial xi
28 ANDERSON SIGN CO 23362 MADERO ROAD A 92691 Aliso Creek (J) Medium Industrial xi
29 LOGOS ETC 23352 MADERO, SUITE L 92691 Aliso Creek (J) Medium Industrial xi
30 CROWN VALLEY SELF STORAGE 27680 CENTER DRIVE 92692 San Juan Creek (L) Medium Industrial xi
31 MISSION VIEJO STORAGE/ RV PARK 26692 AVERY PARKWAY 92691 San Juan Creek (L) Medium Industrial xi
32 SAVE MOST SELF STORAGE 23772 VIA FABRICANTE 92691 San Juan Creek (L) Medium Industrial xi
33 STORAGE WEST SELF STORAGE 20485 EL TORO ROAD 92692 Aliso Creek (J) Medium Industrial xi
34 STOR-IT SELF STORAGE 23552 MADERO ROAD 92691 Aliso Creek (J) Medium Industrial xi
35 U S STORAGE CTR 27194 CAMINO CAPISTRANO 92691 San Juan Creek (L) Medium Industrial xi
36 BEBEK COMPANY 26071 MERIT CIRCLE 92691 San Juan Creek (L) Low Industrial
37 AFFORDABLE PLUMBING/AIRE SERV 23881 VIA FABRICANTE  5 92691 Aliso Creek (J) Low Industrial
38 CROWN FIRE PROTECTION 25651 TALADRO CIRCLE 92691 Aliso Creek (J) Low Industrial
39 RANCHO SANTA MARGARITA PAINTING 25675 TALADRO CIRCLE 92691 Aliso Creek (J) Low Industrial
40 ANDERSEN PAINTING 25762 DEMETER WAY 92691 Aliso Creek (J) Low Industrial
41 ARCHITECTURAL PAINTERS 26861 TRABUCO ROAD E229 92691 San Juan Creek (L) Low Industrial
42 DAN WILLENBORG PAINTING 23008 VIA PIMIENTO  92691 Aliso Creek (J) Low Industrial
43 FITZPATRICKS PAINTING 21075 MAUVE  92691 Aliso Creek (J) Low Industrial
44 LEE'S PAINTING & MAINTENANCE 28325 PINEBROOK  92692 San Juan Creek (L) Low Industrial
45 NANI AND SONS CUSTOM HOME PAINTING 26282 VIA JUANITA  STREET 92691 Aliso Creek (J) Low Industrial
46 T & J PAINTING & WOODFINISHING 26002 VIA VIENTO 92691 San Juan Creek (L) Low Industrial
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Table A.9.I.
Industrial Facilities Inventory

# Business Name Street Address Zip Watershed LIP Priority
Tributary to 303d with 
potential to discharge 

impairment

EPA Category   
note: blank means not 

subject to permit

47 CALIFORNIA WEATHERPROOFING 21746 HERENCIA  92691 San Juan Creek (L) Low Industrial
48 NEILSON PAINTING 27758 SANTA MARGARITA PARKWAY 92691 Aliso Creek (J) Low Industrial
49 MISSION VALLEY TILE & MARBLE 23392 MADERO ROAD D 92691 Aliso Creek (J) Low Industrial
50 ONLY DOORS & WINDOWS 23881 VIA FABRICANTE  522 92691 Aliso Creek (J) Low Industrial
51 CANYON GLASS SVC 24001 VIA FABRICANTE  905 92691 Aliso Creek (J) Low Industrial
52 SADDLEBACK VALLEY SCREEN CO 23632 VIA FABRICANTE  A 92691 San Juan Creek (L) Low Industrial
53 CLASSIC HARDWOOD RESTORATION 23881 VIA FABRICANTE  507 92691 Aliso Creek (J) Low Industrial
54 HARDWOOD FLOOR SPECIALISTS 24451 ALICIA PARKWAY 6C 92691 Aliso Creek (J) Low Industrial
55 CLIFF BROWN ROOFING 23392 MADERO ROAD E 92691 Aliso Creek (J) Low Industrial
56 CURTIS ROOFING 23891 VIA FABRICANTE 92691 Aliso Creek (J) Low Industrial
57 ROOFLINE 25675 TALADRO CIRCLE G 92691 Aliso Creek (J) Low Industrial
58 SCHOLTEN ROOFING 23401 MADERO ROAD C 92691 Aliso Creek (J) Low Industrial
59 COURTESY ROOFING CARRILLO ROAD 92691 San Juan Creek (L) Low Industrial
60 J A ROOFING 24001 VIA FABRICANTE  92691 Aliso Creek (J) Low Industrial
61 VIEJO ROOFING 26831 TRABUCO ROAD 92691 San Juan Creek (L) Low Industrial
62 CLEAN IMAGE 27525 PUERTA REAL  420 92691 San Juan Creek (L) Low Industrial
63 KEIFER-RILEY GLASS 23725 VIA FABRICANTE  A 92691 San Juan Creek (L) Low Industrial
64 FIVE BROTHERS FENCE CO 23632 VIA FABRICANTE  A 92691 aliso creek Low Industrial
65 VISUAL EFFECTS SCREEN PRINTING 23921 COPENHAGEN STREET 92691 Aliso Creek (J) Low Industrial
66 EL TORO WATER DISTRICT 23392 LA GLORIETA 92691 Aliso Creek (J) Low Industrial
67 MOULTON NIGUEL WATER DISTRICT 26742 MARGUERITE PARKWAY 92692 San Juan Creek (L) Low Industrial
68 MOULTON NIGUEL WATER DISTRICT 27989 MARGUERITE PARKWAY 92691 San Juan Creek (L) Low Industrial
69 EL TORO WATER DISTRICT 25121 CHARLINDA DRIVE 92691 Aliso Creek (J) Low Industrial
70 ONE STOP UNDERCAR 25675 TALADRO CIRCLE 92691 Aliso Creek (J) Low Industrial
71 SOUTH COUNTY BRAKE SUPPLY INC 26052 MERIT CIRCLE 92691 San Juan Creek (L) Low Industrial
72 NEW ORLEANS FRENCH DOORS 26451 VIA LOGRONO  92691 San Juan Creek (L) Low Industrial
73 SURFACE CONCEPTS 26061 MERIT CIRCLE 92691 San Juan Creek (L) Low Industrial
74 VENDOMATIC 25672 TALADRO CIRCLE, SUITE C 92691 Aliso Creek (J) Low Industrial
75 TRIPLE S LIGHTING & SUPPLY 23362 MADERO ROAD A 92691 Aliso Creek (J) Low Industrial
76 VISUAL LIGHTING TECHNOLOGIES 23322 MADERO 92691 Aliso Creek (J) Low Industrial
77 ADVANCED MICRO SYSTEMS 26052 MERIT CIRCLE 92691 San Juan Creek (L) Low Industrial
78 BRIGHT STREAM TECHNOLOGIES 26081 MERIT CIRCLE 92691 San Juan Creek (L) Low Industrial
79 WORLD MICROSOURCE 23851 VIA FABRICANTE  2 92691 Aliso Creek (J) Low Industrial
80 EXACT INDUSTRIES 24002 VIA FABRICANTE  400 92691 Aliso Creek (J) Low Industrial
81 PURE AQUA, INC. 23312 MADERO 92691 Aliso Creek (J) Low Industrial
82 CANOE SPORTS CALIFORNIA 26382 AMBIA  92691 San Juan Creek (L) Low Industrial
83 LOS ANGELES TIMES 27831 CENTER DRIVE 92692 San Juan Creek (L) Low Industrial
84 TECHNIFORM 23392 MADERO ROAD C 92691 Aliso Creek (J) Low Industrial
85 SADDLEBACK SCHOOL DISTRICT KITCHEN 25566 PETER A. HARTMAN WAY 92691 Aliso Creek Low Industrial
86 CPS FOOD SVC 23322 MADERO ROAD B 92691 Aliso Creek (J) Low Industrial
87 J S BROKERAGE 25351 PACIFICA AVENUE 92691 Aliso Creek (J) Low Industrial
88 FUJIHARA WHOLESALE FLOWERS 23342 MADERO ROAD 92691 Aliso Creek (J) Low Industrial
89 HOFFMAN CALIFORNIA FABRICS 25792 OBRERO DRIVE 92691 Aliso Creek (J) Low Industrial
90 RENAISSANCE FRENCH DOORS & SASH 23831 VIA FABRICANTE  302 92691 Aliso Creek Low Industrial
91 PACIFIC GENERAL 26054 ACERO 92691 San Juan Creek (L) Low Industrial
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Table A.9.II.
High Priority Commercial Inventory

# Business Name Street Address Watershed SIC Code LIP Priority

1 MISSION PARK PET HOSPITAL 27672 CROWN VALLEY PARKWAY San Juan Creek (L) 0742 High Commercial
2 PRINCE LIMOUSINE 22752 VIA SANTA ROSA Aliso Creek (J) 4119 High Commercial
3 DIPLOMAT LIMOUSINES 23711 CALLE HOGAR San Juan Creek (L) 4119 High Commercial
4 HOME DEPOT 27952 HILLCREST San Juan Creek (L) 5211 High Commercial
5 TILES UNLIMITED 24002 VIA FABRICANTE  402 San Juan Creek (L) 5211 High Commercial
6 FRAZEE PAINT & WALLCOVERING 25800 JERONIMO ROAD STE 702 San Juan Creek (L) 5231 High Commercial
7 HOMESTEAD PAINT HOME CTR 23854 VIA FABRICANTE  D San Juan Creek (L) 5231 High Commercial
8 DEL RIO MARKET 25571 JERONIMO ROAD, STE 1 Aliso Creek (J) 5411 High Commercial
9 HENRY'S MARKETPLACE 27765 SANTA MARGARITA PKWY Aliso Creek (J) 5411 High Commercial
10 MARKET 22902 LOS ALISOS, SUITE B Aliso Creek (J) 5411 High Commercial
11 MISSION RANCH MARKET 23166 LOS ALISOS BOULEVARD 116 Aliso Creek (J) 5411 High Commercial
12 MISSION VIEJO LIQUOR & DELI 25571 JERONIMO ROAD STE 18 Aliso Creek (J) 5411 High Commercial
13 PAVILIONS #1670 28751 LOS ALISOS Aliso Creek (J) 5411 High Commercial
14 R & M PACIFIC RIM 25561 JERONIMO ROAD Aliso Creek (J) 5411 High Commercial
15 R & M PACIFIC RIM 27875 SANTA MARGARITA PARKWAY Aliso Creek (J) 5411 High Commercial
16 RALPH'S 27730 SANTA MARGARITA PKWY Aliso Creek (J) 5411 High Commercial
17 ALBERTSON'S 23072 ALICIA PARKWAY San Juan Creek (L) 5411 High Commercial
18 ALBERTSON'S 25872 MUIRLANDS BOULEVARD San Juan Creek (L) 5411 High Commercial
19 BRISTOL FARMS 27741 CROWN VALLEY PKWY San Juan Creek (L) 5411 High Commercial
20 CROWN VALLEY MARKETPLACE 27771 CENTER DRIVE San Juan Creek (L) 5411 High Commercial
21 FAST CHECK MARKET 28682 MARGUERITE PARKWAY San Juan Creek (L) 5411 High Commercial
22 PAVILIONS #2210 26022 MARGUERITE PARKWAY San Juan Creek (L) 5411 High Commercial
23 QUIK SERVE SERVICE 25571 MARGUERITE PARKWAY A San Juan Creek (L) 5411 High Commercial
24 RALPH'S 25104 MARGUERITE PARKWAY San Juan Creek (L) 5411 High Commercial
25 RALPH'S 26911 TRABUCO San Juan Creek (L) 5411 High Commercial
26 TONI 3 RAMI LIQUOR 24011 MARGUERITE PARKWAY STE A San Juan Creek (L) 5411 High Commercial
27 TRADER JOES 25410 MARGUERITE PARKWAY San Juan Creek (L) 5411 High Commercial
28 ACURA MISSION VIEJO 28802 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
29 AUDI OF MISSION VIEJO 28451 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
30 INFINITI OF MISSION VIEJO 28471 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
31 LEXUS OF MISSION VIEJO 28242 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
32 MISSION VIEJO JAGUAR/LANDROVER 28701 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
33 SAAB OF SOUTH COUNTY (SWEDISH MOTOR CARS) 28730 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
34 AUTOZONE #5533 22942 LOS ALISOS BOULEVARD T Aliso Creek (J) 5531 High Commercial
35 KRAGEN AUTO PARTS #733 24510 ALICIA PARKWAY Aliso Creek (J) 5531 High Commercial
36 BAUM'S AUTO SUPPLY 25380 MARGUERITE PARKWAY A San Juan Creek (L) 5531 High Commercial
37 CARRTECH PERFORMANCE EXHAUST 24002 VIA FABRICANTE  508 San Juan Creek (L) 5531 High Commercial
38 FREEWAY AUTO SUPPLY 26242 AVERY PARKWAY San Juan Creek (L) 5531 High Commercial
39 IMPORT CAR PARTS-MISSION VIEJO 23854 VIA FABRICANTE  B1 San Juan Creek (L) 5531 High Commercial
40 PICK-UP PARTS OF MISSION VIEJO 23854 VIA FABRICANTE  B2 San Juan Creek (L) 5531 High Commercial
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Table A.9.II.
High Priority Commercial Inventory

# Business Name Street Address Watershed SIC Code LIP Priority

41 UNIQUE IMPORTS 25800 JERONIMO ROAD STE 404 San Juan Creek (L) 5531 High Commercial
42 CHEVRON STATION #202017 27650 SANTA MARGARITA PARKWAY Aliso Creek (J) 5541 High Commercial
43 RNM SHELL STATION (TESORO) 25561 JERONIMO ROAD Aliso Creek (J) 5541 High Commercial
44 SHELL #204-5026 0623 (TESORO) 27875 SANTA MARGARITA PARKWAY Aliso Creek (J) 5541 High Commercial
45 ARCO #3101/SMOG PROS 25122 MARGUERITE PARKWAY San Juan Creek (L) 5541 High Commercial
46 ARCO #3102/ PSI #574 23921 ALICIA PARKWAY San Juan Creek (L) 5541 High Commercial
47 ARCO CROWN VALLEY #3048 27682 CROWN VALLEY PARKWAY San Juan Creek (L) 5541 High Commercial
48 CHEVRON STATION #90297 27742 CROWN VALLEY PARKWAY San Juan Creek (L) 5541 High Commercial
49 CROWN VALLEY 76 #6447 26411 CROWN VALLEY PARKWAY San Juan Creek (L) 5541 High Commercial
50 CROWN VALLEY SHELL (Tesoro) 27600 MARGUERITE PARKWAY San Juan Creek (L) 5541 High Commercial
51 FREEWAY MOBIL #2 26051 LA PAZ ROAD San Juan Creek (L) 5541 High Commercial
52 GREGG'S MISSION VIEJO MOBIL 23002 ALICIA PARKWAY San Juan Creek (L) 5541 High Commercial
53 LA PAZ ULTRAMAR 26202 LA PAZ ROAD San Juan Creek (L) 5541 High Commercial
54 MOBIL 18-ADQ 26052 MARGUERITE PARKWAY San Juan Creek (L) 5541 High Commercial
55 MOBIL OIL CORP #18-822 26811 TRABUCO ROAD San Juan Creek (L) 5541 High Commercial
56 OSO FREEWAY UNOCAL 26282 OSO PARKWAY San Juan Creek (L) 5541 High Commercial
57 OSO PARKWAY CHEVRON 26302 OSO PARKWAY San Juan Creek (L) 5541 High Commercial
58 PRESTIGE STATIONS INC. NO. 0699 (AMOCO) 26001 LA PAZ ROAD San Juan Creek (L) 5541 High Commercial
59 SHELL (TESORO) 28681 MARGUERITE PARKWAY San Juan Creek (L) 5541 High Commercial
60 AVERY WOOD TILE & CARPET 26371 AVERY PARKWAY San Juan Creek (L) 5713 High Commercial
61 D J WHOLESALE MOBIL CARPET 24002 VIA FABRICANTE  205 San Juan Creek (L) 5713 High Commercial
62 HARDWOOD & TILE DISCOUNTERS 24001 VIA FABRICANTE  1003 San Juan Creek (L) 5713 High Commercial
63 HARDWOOD & TILE OUTLET 28892 MARGUERITE PARKWAY San Juan Creek (L) 5713 High Commercial
64 ANTONUCCI'S ITALIAN RESTAURANT 24190 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
65 BAJA FRESH 24022 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
66 BARAKAT BAKERY 23166 LOS ALISOS BLVD, STE 130 Aliso Creek (J) 5812 High Commercial
67 BASKIN ROBBINS #3177 22922 LOS ALISOS BOULEVARD 5 Aliso Creek (J) 5812 High Commercial
68 BASKIN ROBBINS/TOGO'S 27690 SANTA MARGARITA, STE B & C Aliso Creek (J) 5812 High Commercial
69 CASA FRANCO 24395 ALICIA PARKWAY STE E3 Aliso Creek (J) 5812 High Commercial
70 CLAIM JUMPER 27845 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
71 COCO'S #500-001 24042 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
72 DEL TACO #915 24465 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
73 DENNY'S #1250 24445 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
74 DONUT STORE 22951 LOS ALISOS BOULEVARD Aliso Creek (J) 5812 High Commercial
75 DONUT WORLD 27672 SANTA MARGARITA PKWY Aliso Creek (J) 5812 High Commercial
76 EAST COAST BAGEL 27726 SANTA MARGARITA PKWY Aliso Creek (J) 5812 High Commercial
77 FLAME BROILER TRBK, THE 22922 LOS ALISOS BOULEVARD #L Aliso Creek (J) 5812 High Commercial
78 FRANCO'S ITALIAN RESTAURANT 25542 JERONIMO ROAD STE 1 Aliso Creek (J) 5812 High Commercial
79 FUJIYAMA SUSHI 25542 JERONIMO RD Aliso Creek (J) 5812 High Commercial
80 GOLDEN SPOON 27775 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial

0033024



Table A.9.II.
High Priority Commercial Inventory

# Business Name Street Address Watershed SIC Code LIP Priority

81 HACIENDA LA JOYA MEXICAN GRILL 25542 JERONIMO RD STE 6 Aliso Creek (J) 5812 High Commercial
82 HENRY'S DONUTS 25571 JERONIMO ROAD STE 20 Aliso Creek (J) 5812 High Commercial
83 HIGH PARK DELI SANDWICH 23312 MADERO ROAD K Aliso Creek (J) 5812 High Commercial
84 I LOVE BAGELS 24172 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
85 JUICE & COFFEE FACTORY 23162 LOS ALISOS BOULEVARD 101 Aliso Creek (J) 5812 High Commercial
86 JUICE STOP 27692 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
87 KELLY MCCUE'S SPORTS BAR 23162 LOS ALISOS BOULEVARD 220 Aliso Creek (J) 5812 High Commercial
88 L & M RESTAURANT 23312 MADERO ROAD 8 Aliso Creek (J) 5812 High Commercial
89 MAUI WOWI HAWAIIIAN COFFEE & SMOOTHIES 25567 JERONIMO ROAD Aliso Creek (J) 5812 High Commercial
90 MAYA INN 25571 JERONIMO ROAD STE 8 Aliso Creek (J) 5812 High Commercial
91 MCDONALD'S  #10160 27700 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
92 MISSION DONUTS 24451 ALICIA PARKWAY STE C5 Aliso Creek (J) 5812 High Commercial
93 MIYAKO SUSHI & TERIYAKI 23166 LOS ALISOS STE 128 Aliso Creek (J) 5812 High Commercial
94 MULLEADY'S 27695 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
95 NEW SHOGUN RESTAURANT 25521 MUIRLANDS BOULEVARD Aliso Creek (J) 5812 High Commercial
96 OLAMENDI'S EXPRESS MISSION 27775 SANTA MARGARITA PARKWAY B Aliso Creek (J) 5812 High Commercial
97 ORGANICA 27692 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
98 O-TORO/ O-WOK 27670 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
99 PATSY'S IRISH PUB 25571 JERONIMO ROAD STE 5 & 6 Aliso Creek (J) 5812 High Commercial
100 PHO VU RESTAURANT 23162 LOS ALISOS BOULEVARD 210 Aliso Creek (J) 5812 High Commercial
101 PIZZA HUT #705467 27855 SANTA MARGARITA PARKWAY E Aliso Creek (J) 5812 High Commercial
102 QUICK WOK 27668 SANTA MARGARITA PKWY Aliso Creek (J) 5812 High Commercial
103 ROSABELL'S 25542 JERONIMO ROAD STE 6 Aliso Creek (J) 5812 High Commercial
104 ROYALE MISSION VIEJO 23228 MADERO AVENUE Aliso Creek (J) 5812 High Commercial
105 RUBINO'S PIZZA (2) 27762 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
106 SADDLEBACK EMPLOYEE CAFETERIA 25566 PETER A. HAARTMAN WAY/DISENO Aliso Creek (J) 5812 High Commercial
107 SHANGHAI PLACE 25571 JERONIMO ROAD STE 16 Aliso Creek (J) 5812 High Commercial
108 STARBUCKS 27775 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
109 STARBUCKS COFFEE #5268 27698 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
110 SUBWAY 27855 SANTA MARGARITA PARKWAY D Aliso Creek (J) 5812 High Commercial
111 SUBWAY #2435 24451 ALICIA PARKWAY STE 12 Aliso Creek (J) 5812 High Commercial
112 TACO BELL #2984 27770 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
113 TACO MESA 22922 LOS ALISOS BOULEVARD STE P,Q Aliso Creek (J) 5812 High Commercial
114 TANDOORI CAFÉ 25222 CHARLINDA DRIVE STE B Aliso Creek (J) 5812 High Commercial
115 TARGET STORES 24500 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
116 TRABUCO HILLS HIGH SCHOOL PROD KITCHEN 27501 MUSTANG Aliso Creek (J) 5812 High Commercial
117 VALENTINA RISTORANTE ITALIANO 27755 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
118 VILLAGE CAFÉ 22902 LOS ALISOS BOULEVARD STE G Aliso Creek (J) 5812 High Commercial
119 WATERLOO STATION COFFEE HOUSE 23162 LOS ALISOS BLVD STE 101 Aliso Creek (J) 5812 High Commercial
120 WINGS-PIZZA-N-THINGS 27695 SANTA MARGARITA PARKWAY STE C Aliso Creek (J) 5812 High Commercial
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Table A.9.II.
High Priority Commercial Inventory

# Business Name Street Address Watershed SIC Code LIP Priority

121 ALBERTACOS 28171 MARGUERITE PARKWAY #26 San Juan Creek (L) 5812 High Commercial
122 ALBERTACO'S MEXICAN FOOD 28431 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
123 ALOHA BBQ 24000 ALICIA PARKWAY STE 4 San Juan Creek (L) 5812 High Commercial
124 ANDREA'S DISCOUNT LIQUOR & DELI 27500 MARGUERITE PARKWAY STE 1 San Juan Creek (L) 5812 High Commercial
125 ARROYO TRABUCO GOLF COURSE 26772 AVERY PARKWAY San Juan Creek (L) 5812 High Commercial
126 ASIAN PEARL RESTAURANT 25098 MARGUERITE PARKWAY A San Juan Creek (L) 5812 High Commercial
127 BAGELS & BREW 23052 ALICIA PKWY STE A San Juan Creek (L) 5812 High Commercial
128 BAJA FRESH 27620 MARGUERITE PARKWAY, SUITE C San Juan Creek (L) 5812 High Commercial
129 BAR ROMA 27230 LA PAZ ROAD I San Juan Creek (L) 5812 High Commercial
130 BIG BAGEL DELI 24000 ALICIA PARKWAY STE 22/23 San Juan Creek (L) 5812 High Commercial
131 BIG GRILL MONGOLIAN BAR B-Q 28601 MARGUERITE PARKWAY A1 San Juan Creek (L) 5812 High Commercial
132 BIG O TO GO 24501 MARGUERITE PARKWAY 1 San Juan Creek (L) 5812 High Commercial
133 BISTRO D ASIA 24000 ALICIA PARKWAY STE 15 San Juan Creek (L) 5812 High Commercial
134 BOOSTER JUICE 26012 MARGUERITE PARKWAY #E San Juan Creek (L) 5812 High Commercial
135 BOOSTERS SPORTS GRILL 28621 MARGUERITE PARKWAY A San Juan Creek (L) 5812 High Commercial
136 BORDERS BOOKS & MUSIC 25222 EL PASEO San Juan Creek (L) 5812 High Commercial
137 BURGER KING 25110 MARGUERITE  PARKWAY San Juan Creek (L) 5812 High Commercial
138 CAFÉ DES RICHES 24002 VIA FABRICANTE  401 San Juan Creek (L) 5812 High Commercial
139 CAFE LOLO 25571 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
140 CALIFORNIA PIZZA KITCHEN #72 25513 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
141 CANDY BOUQUET 568 25280 MARGUERITE PARKWAY B2 San Juan Creek (L) 5812 High Commercial
142 CAPISTRANO VALLEY HIGH SCHOOL 26301 VIA ESCOLAR San Juan Creek (L) 5812 High Commercial
143 CAPRICCIO ITALIANO 25380 MARGUERITE PARKWAY B,C,D San Juan Creek (L) 5812 High Commercial
144 CARL'S JR. #112 27092 LA PAZ ROAD San Juan Creek (L) 5812 High Commercial
145 CARL'S JR. #406 26338 OSO  PARKWAY San Juan Creek (L) 5812 High Commercial
146 CARROWS #932 28502 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
147 CASTA DEL SOL RESTAURANT 27601 CASTA DEL SOL  ROAD San Juan Creek (L) 5812 High Commercial
148 CHEESECAKE FACTORY 42 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
149 CHEZ NAZ BAKERY & CAFÉ 27525 PUERTA REAL STE 500 San Juan Creek (L) 5812 High Commercial
150 CHIGAGO PIZZA INC 26131 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
151 CHILI'S GRILL & BAR #187 27407 BELLOGENTE San Juan Creek (L) 5812 High Commercial
152 CHINA KITCHEN 28181 MARGUERITE PARKWAY 22 San Juan Creek (L) 5812 High Commercial
153 CHOCOBEAN 26032 MARGUERITE PARKWAY D San Juan Creek (L) 5812 High Commercial
154 CICERO'S PIZZERIA 26861 TRABUCO ROAD B San Juan Creek (L) 5812 High Commercial
155 COCO'S #120 27750 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
156 COCOS RESTAURANT #120 27750 CROWN VALLEY PARKWAY San Juan Creek (L) 5812 High Commercial
157 COFFEE, TEA & TULIPS 25280 MARGUERITE PARKWAY #B2 San Juan Creek (L) 5812 High Commercial
158 COLDSTONE CREAMERY 24000 ALICIA PARKWAY STE 21 San Juan Creek (L) 5812 High Commercial
159 COST PLUS WORLD MARKET #45 28341 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
160 COUNTRY INN BY AYRES 28941 LOS ALISOS San Juan Creek (L) 5812 High Commercial
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161 CROWN CHINESE CUISINE 27660 MARGUERITE PARKWAY J,K San Juan Creek (L) 5812 High Commercial
162 DAIRY QUEEN 25882 EL PASEO San Juan Creek (L) 5812 High Commercial
163 DEL TACO #415 26241 AVERY PARKWAY San Juan Creek (L) 5812 High Commercial
164 DEL TACO #76 25542 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
165 DELI CASE 28570 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
166 DENNY'S #7278 28241 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
167 DIHO SIAM CUISINE 27001 LA PAZ ROAD 100 San Juan Creek (L) 5812 High Commercial
168 DOMINO'S PIZZA 28715 LOS ALISOS BOULEVARD L5 San Juan Creek (L) 5812 High Commercial
169 DOMINO'S PIZZA #8449 27230 LA PAZ ROAD STE M San Juan Creek (L) 5812 High Commercial
170 EDWARDS KALEIDESCOPE CINEMA 27741 CROWN VALLEY PARKWAY San Juan Creek (L) 5812 High Commercial
171 EL POLLO LOCO #3558 25110 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
172 EL TORITO GRILL 27741 CROWN VALLEY PARKWAY STE 301 San Juan Creek (L) 5812 High Commercial
173 ELK'S LODGE 25092 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
174 FISH MARKET GRILL 27732 VISTA DEL LAGO San Juan Creek (L) 5812 High Commercial
175 FRANCO'S PIZZA 27741 CROWN VALLEY PARKWAY STE 313 San Juan Creek (L) 5812 High Commercial
176 FRENCH'S PASTRY 24000 ALICIA PARKWAY STE 14 San Juan Creek (L) 5812 High Commercial
177 FRESH SQUEEZE 28841 LOS ALISOS BOULEVARD San Juan Creek (L) 5812 High Commercial
178 FRESH SQUEEZE 24000 ALICIA PARKWAY STE 25 San Juan Creek (L) 5812 High Commercial
179 FRUTTI YOGURT 25106 MARGUERITE PARKWAY STE C San Juan Creek (L) 5812 High Commercial
180 GLORIA JEAN'S GOURMET COFFEE 27000 CROWN VALLEY PARKWAY STE  214 San Juan Creek (L) 5812 High Commercial
181 GOLDEN SPOON 26012 MARGUERITE PARKWAY, STE D San Juan Creek (L) 5812 High Commercial
182 GOLDEN SWIRL FROZEN YOGURT 25872 MUIRLANDS BOULEVARD San Juan Creek (L) 5812 High Commercial
183 GOLDENWEST DONUT BAKERY CAFE 23052 ALICIA PARKWAY STE B1 San Juan Creek (L) 5812 High Commercial
184 GREAT KHAN'S MONGOLIAN FESTIVAL 555 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
185 GREAT STEAK & POTATO COMPANY,THE 555 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
186 GREEK MAMA 24002 VIA FABRICANTE San Juan Creek (L) 5812 High Commercial
187 HAAGEN DAZS 608 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
188 HATAM RESTAURANT 24000 ALICIA PARKWAY STE 28 San Juan Creek (L) 5812 High Commercial
189 HAYASHI 27531 PUERTA REAL San Juan Creek (L) 5812 High Commercial
190 HOWIE'S GAME SHACK 27741 CROWN VALLEY PARKWAY San Juan Creek (L) 5812 High Commercial
191 ISLANDS FINE BURGERS & DRINKS 27741 CROWN VALLEY PARKWAY P15 San Juan Creek (L) 5812 High Commercial
192 IT’S A GRIND 26800 CROWN VALLEY PARKWAY San Juan Creek (L) 5812 High Commercial
193 IT'S A GRIND 25522 MARGUERITE PARKWAY STE 102 San Juan Creek (L) 5812 High Commercial
194 JACK IN THE BOX 25852 EL PASEO San Juan Creek (L) 5812 High Commercial
195 JACK IN THE BOX #3188 28651 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
196 JACK IN THE BOX #3526 25800 JERONIMO ROAD STE 500 San Juan Creek (L) 5812 High Commercial
197 JAMBA JUICE 555 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
198 JAPANESE RESTAURANT SHABU 28715 LOS ALISOS BOULEVARD  STE 1 San Juan Creek (L) 5812 High Commercial
199 JERRY'S DELI 27533 PUERTA REAL San Juan Creek (L) 5812 High Commercial
200 JOE'S DELI & YOUR PLACE 24001 VIA FABRICANTE  902 San Juan Creek (L) 5812 High Commercial
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201 JOJOS PIZZA KITCHEN 27620 MARGUERITE  PARKWAY STE G San Juan Creek (L) 5812 High Commercial
202 JUICE STOP 25571 MARGUERITE PARKWAY 1E San Juan Creek (L) 5812 High Commercial
203 JUST JOE'S 28765 LOS ALISOS, SUITE D San Juan Creek (L) 5812 High Commercial
204 KELLY'S CAJUN GRILL 1003 THE SHOPS @ M.V.  VC03 San Juan Creek (L) 5812 High Commercial
205 KELLY'S COFFEE & FUDGE FACTORY 28486 CROWN VALLEY PARKWAY STE 311 San Juan Creek (L) 5812 High Commercial
206 KENTUCKY FRIED CHICKEN 24902 CHRISANTA DRIVE San Juan Creek (L) 5812 High Commercial
207 KINGS DONUTS 27531 PUERTA REAL San Juan Creek (L) 5812 High Commercial
208 KRISPY KREME DOUGHNUTS 25802 EL PASEO San Juan Creek (L) 5812 High Commercial
209 LA MAISON GOURMET, INC 27772 VISTA DEL LAGO STE B-15 San Juan Creek (L) 5812 High Commercial
210 LAKESIDE CHINESE CUISINE 23022 ALICIA PARKWAY San Juan Creek (L) 5812 High Commercial
211 LAMPPOST PIZZA 25102 MARGUERITE PARKWAY A San Juan Creek (L) 5812 High Commercial
212 LAS GOLONDRINAS 25800 JERONIMO ROAD STE 700 San Juan Creek (L) 5812 High Commercial
213 LITTLE CAESAR'S #5717 24001 MARGUERITE PARKWAY 181 D San Juan Creek (L) 5812 High Commercial
214 MARBLE SLAB CREAMERY 27741 CROWN VALLEY PARKWAY STE 209 San Juan Creek (L) 5812 High Commercial
215 MCDONALD'S #3453 26902 TRABUCO ROAD San Juan Creek (L) 5812 High Commercial
216 MCDONALD'S #5844 28391 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
217 MCDONALD'S OF MISSION VIEJO THE SHOPS @ M.V. San Juan Creek (L) 5812 High Commercial
218 MISSION HOSPITAL REGIONAL MED CENTER 27700 MEDICAL CENTER ROAD San Juan Creek (L) 5812 High Commercial
219 MISSION VIEJO STUFT PIZZA 23641 VIA LINDA San Juan Creek (L) 5812 High Commercial
220 MOO MOO TERIYAKI GRILL 28181 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
221 MOXIE JAVA 28815 LOS ALISOS, SUITE C San Juan Creek (L) 5812 High Commercial
222 MUSCLE BEACH LEMONADE 555 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
223 NIRVANA GRILL 24031 MARGUERITE PARKWAY STE C San Juan Creek (L) 5812 High Commercial
224 NORDSTROM 100 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
225 NORI SUSHI 24001 VIA FABRICANTE  903 San Juan Creek (L) 5812 High Commercial
226 OCEANS 33 799 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
227 OGGI'S PIZZA & BREWING 23641 VIA LINDA San Juan Creek (L) 5812 High Commercial
228 OPERATIONS, LLC AT SADDLEBACK 28000 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
229 PANDA EXPRESS 26022 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
230 PANDA EXPRESS 9 THE SHOPS @ M.V. San Juan Creek (L) 5812 High Commercial
231 PAPA JOHN'S PIZZA 25800 JERONIMO  ROAD 801 San Juan Creek (L) 5812 High Commercial
232 PAPITO'S 24031 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
233 PARADISE BAKERY & CAFÉ 1006 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
234 PARADISE CAFÉ 26061 LA PAZ ROAD San Juan Creek (L) 5812 High Commercial
235 PAUL'S PANTRY 27409 BELLOGENTE San Juan Creek (L) 5812 High Commercial
236 PEPPINO'S ITALIAN RESTAURANT 27782 VISTA DEL LAGO c-25 San Juan Creek (L) 5812 High Commercial
237 PERRY'S 50'S FAVORITE 25721 SABINA AVENUE San Juan Creek (L) 5812 High Commercial
238 PF CHANG'S CHINA BISTRO 800 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
239 PICCOLINO RISTORANTE PIZZERIA 28731 LOS ALISOS BOULEVARD B3 San Juan Creek (L) 5812 High Commercial
240 PICK UP STIX 26861 TRABUCO ROAD D San Juan Creek (L) 5812 High Commercial
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241 PIZZA DUDE 28181 MARGUERITE PARKWAY 25 San Juan Creek (L) 5812 High Commercial
242 PIZZA HUT #705447 25098 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
243 POST GAME PIZZA, LLC 27620 MARGUERITE PARKWAY G San Juan Creek (L) 5812 High Commercial
244 QUICK WOK 27702 CROWN VALLEY PARKWAY San Juan Creek (L) 5812 High Commercial
245 QUIZNO'S CLASSIC SUBS 28601 MARGUERITE PARKWAY A2 San Juan Creek (L) 5812 High Commercial
246 RICE GARDEN 25872 MUIRLANDS BOULEVARD San Juan Creek (L) 5812 High Commercial
247 RIPTIDE SUSHI 27741 CROWN VALLEY PARKWAY San Juan Creek (L) 5812 High Commercial
248 ROCCOS PIZZERIA 27741 CROWN VALLEY PARKWAY STE 313 San Juan Creek (L) 5812 High Commercial
249 ROCKY'S CHICKEN 24001 VIA FABRICANTE  901 San Juan Creek (L) 5812 High Commercial
250 RON'S POST GAME PIZZA 27620 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
251 ROUND TABLE PIZZA 25290 MARGUERITE PARKWAY C,D San Juan Creek (L) 5812 High Commercial
252 ROYAL DONUTS & BURGERS 24501 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
253 RUBINO'S PIZZA (1) 26012 MARGUERITE PARKWAY L San Juan Creek (L) 5812 High Commercial
254 RUBIO'S BAJA GRILL (1) 555 THE SHOPS AT MISSION VIEJO  VC07 San Juan Creek (L) 5812 High Commercial
255 RUBIO'S BAJA GRILL (2) 25482 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
256 RUBY'S DINER 258 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
257 S & B FOODS 28000 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
258 SABATINO 23032 ALICIA PARKWAY San Juan Creek (L) 5812 High Commercial
259 SADDLEBACK COFFEE SHOP 25402 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
260 SALVATORE CUCINA ITALIANO 27001 LA PAZ ROAD 390 San Juan Creek (L) 5812 High Commercial
261 SAMURAI SUSHI 27230 LA PAZ RD STE 1 San Juan Creek (L) 5812 High Commercial
262 SANTORA'S PIZZA SUBS & WINGS 28251 MARGUERITE PARKWAY 1 San Juan Creek (L) 5812 High Commercial
263 SARKU JAPAN 1002 THE SHOPS AT MISSION VIEJO  VC02 San Juan Creek (L) 5812 High Commercial
264 SASHIMI 28771 LOS ALISOS, SUITE D-4 San Juan Creek (L) 5812 High Commercial
265 SAXBYS COFFEE 26861 TRABUCO ROAD STE G San Juan Creek (L) 5812 High Commercial
266 SCOTTS DONUTS 27500 MARGUERITE PARKWAY STE 3 San Juan Creek (L) 5812 High Commercial
267 SHABU-SHABU SUSHI 28201 MARGUERITE PARKWAY #9 San Juan Creek (L) 5812 High Commercial
268 SHABU-SHABU SUSHI TERIYAKI 28715 LOS ALISOS BOULEVARD San Juan Creek (L) 5812 High Commercial
269 SHIN SUSHI 26002 MARGUERITE PARKWAY C San Juan Creek (L) 5812 High Commercial
270 SHISH KABOB HOUSE 28381 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
271 SHOMEI JAPANESE RESTAURANT 28251 MARGUERITE PARKWAY A San Juan Creek (L) 5812 High Commercial
272 SIAM CUISINE 27001 LA PAZ RD STE 100 San Juan Creek (L) 5812 High Commercial
273 SIDS 28241 MARGUERITE PKWY San Juan Creek (L) 5812 High Commercial
274 SKIMMERS 25290 MARGUERITE PARKWAY #E San Juan Creek (L) 5812 High Commercial
275 STARBUCKS 26137 LA PAZ ROAD A1 San Juan Creek (L) 5812 High Commercial
276 STARBUCKS COFFEE 27702 CROWN VALLEY PARKWAY E4 San Juan Creek (L) 5812 High Commercial
277 STARBUCKS COFFEE 28171 MARGUERITE PARKWAY #28 San Juan Creek (L) 5812 High Commercial
278 STARBUCKS COFFEE 27680 MARGUERITE PKWY, STE C San Juan Creek (L) 5812 High Commercial
279 STARBUCKS COFFEE #580 24012 ALICIA PARKWAY San Juan Creek (L) 5812 High Commercial
280 STUFT PIZZA & BREWING CO 23641 VIA LINDA San Juan Creek (L) 5812 High Commercial
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281 SUBWAY 28765 LOS ALISOS, SUITE A San Juan Creek (L) 5812 High Commercial
282 SUBWAY #21305 26861 TRABUCO ROAD STE F San Juan Creek (L) 5812 High Commercial
283 SUBWAY #21372 28251 MARGUERITE PARKWAY E San Juan Creek (L) 5812 High Commercial
284 SUBWAY #25389 28815 LOS ALISOS, SUITE A San Juan Creek (L) 5812 High Commercial
285 SUBWAY #30206 24000 ALICIA PARKWAY STE 7 San Juan Creek (L) 5812 High Commercial
286 SUBWAY #30579 27680 MARGUERITE PARKWAY, SUITE 4A San Juan Creek (L) 5812 High Commercial
287 SUBWAY #31613 23052 ALICIA PARKWAY STE E San Juan Creek (L) 5812 High Commercial
288 SUBWAY #3358 26002 MARGUERITE PARKWAY STE D San Juan Creek (L) 5812 High Commercial
289 SUBWAY #33612 26342 OSO PARKWAY, STE 101 San Juan Creek (L) 5812 High Commercial
290 SUPER SUPPERS 26342 OSO PARKWAY STE 102 San Juan Creek (L) 5812 High Commercial
291 SUSHI AND ROLL 27620 MARGUERITE PARKWAY STE F San Juan Creek (L) 5812 High Commercial
292 SUSHI NAOMI 27782 VISTA DEL LAGO  22 San Juan Creek (L) 5812 High Commercial
293 SUSHI PLANTATION 28621 MARGUERITE PARKWAY STE B2 San Juan Creek (L) 5812 High Commercial
294 SUSHI ZONE 28251 MARGUERITE PARKWAY STE A San Juan Creek (L) 5812 High Commercial
295 TACO BELL #3073 26631 TRABUCO ROAD San Juan Creek (L) 5812 High Commercial
296 TACO BELL #5513 26171 LA PAZ ROAD San Juan Creek (L) 5812 High Commercial
297 TACO FACTORY 25380 MARGUERITE PARKWAY STE F San Juan Creek (L) 5812 High Commercial
298 TACO MESA (1) 27702 CROWN VALLEY PARKWAY San Juan Creek (L) 5812 High Commercial
299 TEAVANA 638 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
300 TERRACE GRILL (MVCC) 26200 COUNTRY CLUB DRIVE San Juan Creek (L) 5812 High Commercial
301 THAI NAKORN RESTAURANT 25482 MARGUERITE PARKWAY 102 San Juan Creek (L) 5812 High Commercial
302 THREE'S CATERING 28001 GALLINA San Juan Creek (L) 5812 High Commercial
303 TIJUANA GILLIES 23962-2 ALICIA PARKWAY San Juan Creek (L) 5812 High Commercial
304 TOGOS AND BASKIN ROBBINS #3048 25276 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
305 TOGO'S EATERY 27702 CROWN VALLEY PARKWAY F2 San Juan Creek (L) 5812 High Commercial
306 TORTILLA FLATS 27792 VISTA DEL LAGO San Juan Creek (L) 5812 High Commercial
307 VERSACHEE 27741 CROWN VALLEY PARKWAY STE 221 San Juan Creek (L) 5812 High Commercial
308 VIE DE FRANCE BAKERY & CAFE 25 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
309 VILLA PIZZA OF THE NORTHWEST 1004 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
310 WABA GRILL 25800 JERONIMO ROAD STE 401B San Juan Creek (L) 5812 High Commercial
311 WEN'S DONUTS 25100 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
312 WEN'S DONUTS 28251 MARGUERITE PARKWAY STE G San Juan Creek (L) 5812 High Commercial
313 WETZEL'S PRETZELS 594 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
314 WHATZ 4 DINNER 28771 LOS ALISOS BLVD STE D3 San Juan Creek (L) 5812 High Commercial
315 WIENERSCHNITZEL #553 27200 LA PAZ ROAD San Juan Creek (L) 5812 High Commercial
316 WINEWORKS FOR EVERYONE 26342 OSO PARKWAY STE 103 San Juan Creek (L) 5812 High Commercial
317 WINGS RESTAURANT 27762 VISTA DEL LAGO  6 San Juan Creek (L) 5812 High Commercial
318 WOOMI SUSHI 294B THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
319 YAMA SUSHI & GRILL 27782 VISTA DEL LAGO STE C-22 San Juan Creek (L) 5812 High Commercial
320 YAS MEDITERRANIAN EATERY 25098 MARGUERITE PARKWAY STE D San Juan Creek (L) 5812 High Commercial
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321 ZENKO SUSHI 28892 MARGUERITE PARKWAY STE 190 San Juan Creek (L) 5812 High Commercial
322 SHOOTERS 28752 MARGUERITE PARKWAY 9 San Juan Creek (L) 5813 High Commercial
323 MISSION MEDICAL PHARMACY 27800 MEDICAL CENTER ROAD 99 San Juan Creek (L) 5912 High Commercial
324 OSO MEDICAL PHARMACY 26902 OSO PARKWAY #160 San Juan Creek (L) 5912 High Commercial
325 AAA CARPET CLEANING SVC 26778 AVENIDA SHONTO Aliso Creek (J) 7217 High Commercial
326 STEAMWAY CARPET CLEANING 23362 MADERO  ROAD, SUITE J Aliso Creek (J) 7217 High Commercial
327 AAA CARPET & FLOORING (1) 23321 LA GLORIETA  STE F San Juan Creek (L) 7217 High Commercial
328 AAA CARPET & FLOORING (2) 27401 LOS ALTOS BOULEVARD San Juan Creek (L) 7217 High Commercial
329 ALLEN'S CARPET CLEANING 26712 VIA LINARES San Juan Creek (L) 7217 High Commercial
330 AL'S CARPET CARE SVC 26462 AMBIA San Juan Creek (L) 7217 High Commercial
331 BLUE PACIFIC 23461 VIA BURRIANA San Juan Creek (L) 7217 High Commercial
332 CARPET TECH 26036 MALAGA LANE San Juan Creek (L) 7217 High Commercial
333 COAST CARPET CLEANING 23272 EAGLE San Juan Creek (L) 7217 High Commercial
334 KOIT WATER DAMAGE & RUG CLNG 23052 ALICIA PARKWAY STE 189H San Juan Creek (L) 7217 High Commercial
335 KOIT WATER DAMAGE & RUG CLNG (1) 21625 BOGARRA San Juan Creek (L) 7217 High Commercial
336 PARADISE CARPET CLEANERS 27681 MILANO WAY San Juan Creek (L) 7217 High Commercial
337 QWIK DRY CUSTOM CARPET CARE 26571 ESTANCIERO DRIVE San Juan Creek (L) 7217 High Commercial
338 SANI-TECH CARPET MAINTENANCE 26652 AVENIDA DESEO San Juan Creek (L) 7217 High Commercial
339 BEE-BE-GONE 22821 VIA SANTA ROSA Aliso Creek (J) 7342 High Commercial
340 SOLO TERMITE CONTROL & REPAIR 23392 MADERO ROAD H Aliso Creek (J) 7342 High Commercial
341 BEE MAN TBD San Juan Creek (L) 7342 High Commercial
342 CVS SVC PEST TERMITE CONTROL 23881 VIA FABRICANTE  517 San Juan Creek (L) 7342 High Commercial
343 QUALITY CARE TERMITE CONTROL 26072 MERIT CIRCLE San Juan Creek (L) 7342 High Commercial
344 ROBERTS EXTERMINATING CO 21996 ANTIGUA San Juan Creek (L) 7342 High Commercial
345 TERMITE EXPRESS 23052 ALICIA PARKWAY STE H-244 San Juan Creek (L) 7342 High Commercial
346 UNISYS CORPORATION 25725 JERONIMO  ROAD Aliso Creek (J) 7373 High Commercial
347 AUTO INTERIORS-MISSION VIEJO 25651 TALADRO CIRCLE E Aliso Creek (J) 7532 High Commercial
348 CALIBER COLLISION CENTER 25712 TALADRO CIRCLE H Aliso Creek (J) 7532 High Commercial
349 MIKE'S AUTO TOPS & UPHOLSTERY 25701 TALADRO CIRCLE D Aliso Creek (J) 7532 High Commercial
350 AUTO BODY EXPRESS 24002 VIA FABRICANTE 506 San Juan Creek (L) 7532 High Commercial
351 HI CALIBER COLLISION CENTER 23761 VIA FABRICANTE  A San Juan Creek (L) 7532 High Commercial
352 KENNY'S AUTO UPHOLSTERY 28570 MARGUERITE PARKWAY 104 San Juan Creek (L) 7532 High Commercial
353 MISSION VIEJO AUTO COLLISION 23812 VIA FABRICANTE  A2 San Juan Creek (L) 7532 High Commercial
354 PRESTIGE AUTO COLLISION INC. 23726 VIA FABRICANTE San Juan Creek (L) 7532 High Commercial
355 THRASHER AUTOMOTIVE 23854 VIA FABRICANTE  F4 San Juan Creek (L) 7532 High Commercial
356 COLLINS MUFFLER & HITCH CO 25721 OBRERO DRIVE C Aliso Creek (J) 7533 High Commercial
357 AMERICAS TIRE COMPANY 24512 ALICIA  PARKWAY Aliso Creek (J) 7534 High Commercial
358 BYMAR TIRE BRAKE 25631 TALADRO CIRCLE Aliso Creek (J) 7534 High Commercial
359 PHILLIPS TIRE 23761 VIA FABRICANTE Aliso Creek (J) 7534 High Commercial
360 ALLEN TIRE CO #8 23854 VIA FABRICANTE  E2 San Juan Creek (L) 7534 High Commercial
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361 AMERICAN TIRE & BRAKE 23652 VIA FABRICANTE San Juan Creek (L) 7534 High Commercial
362 AMERICAS TIRE COMPANY 28592 MARGUERITE PARKWAY San Juan Creek (L) 7534 High Commercial
363 GOODYEAR ADVANCE TIRE & SVC 25502 MARGUERITE PARKWAY San Juan Creek (L) 7534 High Commercial
364 GLAS-WELDERS 26861 TRABUCO ROAD E128 San Juan Creek (L) 7536 High Commercial
365 HANSON'S AUTO GLASS 24662 CAVERNA San Juan Creek (L) 7536 High Commercial
366 WINDSHIELD DOCTOR 28641 MARGUERITE PARKWAY C-5 San Juan Creek (L) 7536 High Commercial
367 ANGEL'S EL TORO TRANSMISSION 23255 MADERO ROAD B101 Aliso Creek (J) 7537 High Commercial
368 AUTO TRANSMISSION 25741 OBRERO DRIVE D Aliso Creek (J) 7537 High Commercial
369 MISSION VIEJO TRANSMISSION 27210 LA PAZ ROAD J San Juan Creek (L) 7537 High Commercial
370 A & C GERMAN AUTO REPAIR 23253 MADERO ROAD A112 Aliso Creek (J) 7538 High Commercial
371 ABLE TRANSMISSION & RADIATOR 23720 VIA FABRICANTE Aliso Creek (J) 7538 High Commercial
372 ACCU AUTO SVC 23253 MADERO ROAD A104 Aliso Creek (J) 7538 High Commercial
373 ACTION AUTOMOTIVE 23761 VIA FABRICANTE  C Aliso Creek (J) 7538 High Commercial
374 AUTO TECHNICS 25761 OBRERO DRIVE Aliso Creek (J) 7538 High Commercial
375 AUTOCARE EXPERTS 23662 VIA FABRICANTE  A Aliso Creek (J) 7538 High Commercial
376 BOB MC KRAY PERFORMANCE 25672 TALADRO CIRCLE F Aliso Creek (J) 7538 High Commercial
377 BOGART AUTOMOTIVE 25712 TALADRO CIRCLE A Aliso Creek (J) 7538 High Commercial
378 BRAD'S AUTOMOTIVE 25721 OBRERO DRIVE G Aliso Creek (J) 7538 High Commercial
379 DEPENDABLE SERVICES & SALES 25761 OBRERO DRIVE C Aliso Creek (J) 7538 High Commercial
380 ELITE MOTORS INC 23725 VIA FABRICANTE  F Aliso Creek (J) 7538 High Commercial
381 EXPRESS AUTOMOTIVE SVC 25761 OBRERO DRIVE A Aliso Creek (J) 7538 High Commercial
382 FIVE STAR AUTOMOTIVE 25741 OBRERO DRIVE A Aliso Creek (J) 7538 High Commercial
383 FREEWAY TIRE SVC 25741 OBRERO DRIVE, B Aliso Creek (J) 7538 High Commercial
384 G & A AUTOMOTIVE 25761 OBRERO DRIVE G Aliso Creek (J) 7538 High Commercial
385 GERMAN CAR GARAGE CORP 23720 VIA FABRICANTE  A Aliso Creek (J) 7538 High Commercial
386 HAYDEN AUTO WORKS 25721 TALADRO CIRCLE Aliso Creek (J) 7538 High Commercial
387 HIGHWAY FIVE AUTO 25761 OBRERO DRIVE F Aliso Creek (J) 7538 High Commercial
388 IMPORT AUTOWORKS 25741 OBRERO DRIVE F Aliso Creek (J) 7538 High Commercial
389 IMPORT SPECIALTIES 25651 TALADRO CIRCLE C Aliso Creek (J) 7538 High Commercial
390 JAPANESE CAR SPECIALTIES INC 25672 TALADRO CIRCLE H Aliso Creek (J) 7538 High Commercial
391 JERRYS GARAGE 23761 VIA FABRICANTE Aliso Creek (J) 7538 High Commercial
392 KEITH'S AUTO 25761 OBRERO DRIVE E Aliso Creek (J) 7538 High Commercial
393 LARRY'S INDEPENDENT SVC 23253 MADERO ROAD A108 Aliso Creek (J) 7538 High Commercial
394 LENEHAN RESEARCH 22721 LA QUINTA DRIVE Aliso Creek (J) 7538 High Commercial
395 MIKE'S AUTOMOTIVE 25741 OBRERO DRIVE G Aliso Creek (J) 7538 High Commercial
396 MISSION VIEJO MOTORS 25781 OBRERO DRIVE Aliso Creek (J) 7538 High Commercial
397 MUSTANGS & AMERICAN CLASSICS 23632 VIA FABRICANTE  H Aliso Creek (J) 7538 High Commercial
398 ORANGE COUNTY AUTO SHOP 25652 TALADRO CIRCLE H Aliso Creek (J) 7538 High Commercial
399 ORANGE COUNTY PERFORMANCE 25721 OBRERO DRIVE A Aliso Creek (J) 7538 High Commercial
400 PURRFECT AUTO SERVICE 23255 MADERO  B109 Aliso Creek (J) 7538 High Commercial
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Table A.9.II.
High Priority Commercial Inventory

# Business Name Street Address Watershed SIC Code LIP Priority

401 RAMONA TIRE  27865 SANTA MARGARITA PKWY Aliso Creek (J) 7538 High Commercial
402 SAVON AUTO SVC 23253 MADERO ROAD A116 Aliso Creek (J) 7538 High Commercial
403 TIM'S AUTO SERVICE 25741 OBRERO DRIVE E Aliso Creek (J) 7538 High Commercial
404 VW REPAIR 25721 OBRERO DRIVE F Aliso Creek (J) 7538 High Commercial
405 A M AUTO ELECTRICAL & A/C 25800 JERONIMO ROAD, STE 601 San Juan Creek (L) 7538 High Commercial
406 A TO Z AUTOMOTIVE 23672 VIA FABRICANTE San Juan Creek (L) 7538 High Commercial
407 AAA COMPLETE AUTO CARE 27913 CENTER  DRIVE A San Juan Creek (L) 7538 High Commercial
408 ACADEMY AUTOMOTIVE 23854 VIA FABRICANTE  G1 San Juan Creek (L) 7538 High Commercial
409 ACCURATE AUTO REPAIR 23854 VIA FABRICANTE  G4 San Juan Creek (L) 7538 High Commercial
410 ACTION AUTOMOTIVE 23991 ALICIA PARKWAY San Juan Creek (L) 7538 High Commercial
411 ADVANCED TECH 27210 LA PAZ ROAD P San Juan Creek (L) 7538 High Commercial
412 ALICIA FOREIGN CAR SERVICE INC. 24002 VIA FABRICANTE  505 San Juan Creek (L) 7538 High Commercial
413 AUTOBAHN WEST 25800 JERONIMO ROAD STE 401 San Juan Creek (L) 7538 High Commercial
414 BRITISH CLASSIC CAR RESTORATION 23891 VIA FABRICANTE San Juan Creek (L) 7538 High Commercial
415 BRITISH PERFORMANCE 25800 JERONIMO ROAD STE 200 San Juan Creek (L) 7538 High Commercial
416 ECONO LUBE N TUNE 25902 EL PASEO San Juan Creek (L) 7538 High Commercial
417 EURO PERFORMANCE WORLD 26566 GUADIANA San Juan Creek (L) 7538 High Commercial
418 EUROTECH 24002 VIA FABRICANTE  504 San Juan Creek (L) 7538 High Commercial
419 M B CLASS MOTORS 25752 EL PASEO, SUITE C San Juan Creek (L) 7538 High Commercial
420 MIDAS AUTO SYSTEMS EXPERTS 27220 LA PAZ ROAD M San Juan Creek (L) 7538 High Commercial
421 MISSION VIEJO SERVICE CENTER 23854 VIA FABRICANTE  G2 San Juan Creek (L) 7538 High Commercial
422 MOUNTAIN VIEW TIRE 25752 EL PASEO , SUITE A San Juan Creek (L) 7538 High Commercial
423 PRECISION MANUFACTURING 23891 VIA FABRICANTE  618 San Juan Creek (L) 7538 High Commercial
424 PROAUTO CARE 26371 AVERY PARKWAY San Juan Creek (L) 7538 High Commercial
425 PROCARE 76 AUTOMOTIVE 27271 TRABUCO ROAD San Juan Creek (L) 7538 High Commercial
426 PRO-CARE AUTO 27220 LA PAZ RD STE B San Juan Creek (L) 7538 High Commercial
427 PSP PERFORMANCE 24002 VIA FABRICANTE  507 San Juan Creek (L) 7538 High Commercial
428 R K ENGINE & AUTOMOTIVE 28752 MARGUERITE PARKWAY San Juan Creek (L) 7538 High Commercial
429 RAMONA TIRE OF MISSION VIEJO #8 27210 LA PAZ ROAD A San Juan Creek (L) 7538 High Commercial
430 RICHARD'S MOBILE RV REPAIR 23992 VIA LA CORUNA San Juan Creek (L) 7538 High Commercial
431 SADDLEBACK AUTOMOTIVE 27220 LA PAZ ROAD H San Juan Creek (L) 7538 High Commercial
432 SOUTH COUNTY BRAKE & AUTO SVC 25800 JERONIMO ROAD STE 200B San Juan Creek (L) 7538 High Commercial
433 TECHNICAL AUTO REPAIR 25800 JERONIMO  ROAD 100 San Juan Creek (L) 7538 High Commercial
434 TONY'S GARAGE 24002 VIA FABRICANTE  510 San Juan Creek (L) 7538 High Commercial
435 MOBIL #18-836 25502 JERONIMO ROAD Aliso Creek (J) 7539 High Commercial
436 MISSION VIEJO TIRE EMPORIUM 25800 JERONIMO  ROAD 602 San Juan Creek (L) 7539 High Commercial
437 BEACON BAY AUTO WASH 23156 LOS ALISOS BOULEVARD Aliso Creek (J) 7542 High Commercial
438 HIGHTOWER DETAILING 24586 VANESSA DRIVE Aliso Creek (J) 7542 High Commercial
439 AAA CAR WASH 27903 CENTER DRIVE San Juan Creek (L) 7542 High Commercial
440 CLAUDE ENTERPRISES INC 26202 SANZ San Juan Creek (L) 7542 High Commercial
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Table A.9.II.
High Priority Commercial Inventory

# Business Name Street Address Watershed SIC Code LIP Priority

441 AUTO TECH 20/20 25761 OBRERO DRIVE D Aliso Creek (J) 7549 High Commercial
442 M & M SMOG 23253 MADERO ROAD 114 Aliso Creek (J) 7549 High Commercial
443 A A TOWING SVC 25800 JERONIMO ROAD STE 200B San Juan Creek (L) 7549 High Commercial
444 A TERRIFIC TINT 28570 MARGUERITE PARKWAY 107 San Juan Creek (L) 7549 High Commercial
445 E Z SMOG CHECK 27220 LA PAZ ROAD D San Juan Creek (L) 7549 High Commercial
446 EXECU-TINT 28362 MARGUERITE PARKWAY 7 San Juan Creek (L) 7549 High Commercial
447 GRC PERFORMANCE 23854 VIA FABRICANTE  F San Juan Creek (L) 7549 High Commercial
448 JIFFY LUBE NO. 1053 27240 LA PAZ ROAD San Juan Creek (L) 7549 High Commercial
449 MIKE'S ADVANCED AUTO CARE 24002 VIA FABRICANTE 512 San Juan Creek (L) 7549 High Commercial
450 OILMAX TEN MINUTE OIL CHANGE 25800 JERONIMO ROAD STE 300 San Juan Creek (L) 7549 High Commercial
451 PREMIER AUTOMOTIVE 24002 VIA FABRICANTE  509 San Juan Creek (L) 7549 High Commercial
452 SPEEDY SMOG 27913 CENTER DRIVE B San Juan Creek (L) 7549 High Commercial
453 SOUTH COAST CENTRAL VACUUM 28362 MARGUERITE PARKWAY 11 San Juan Creek (L) 7629 High Commercial
454 EL TORO LAWN MOWER REPAIRS 23632 VIA FABRICANTE  E Aliso Creek (J) 7699 High Commercial
455 MOORE'S 23362 MADERO Aliso Creek (J) 7699 High Commercial
456 OHM SWEET OHM 25675 TALADRO CIRCLE D Aliso Creek (J) 7699 High Commercial
457 ORANGE COUNTY WATERCRAFT & ATV 25675 TALADRO CIRCLE H Aliso Creek (J) 7699 High Commercial
458 AMERICAN SLIDING DOOR 28362 MARGUERITE PARKWAY San Juan Creek (L) 7699 High Commercial
459 G T BUSINESS SYSTEMS INC 28362 MARGUERITE PARKWAY 10 San Juan Creek (L) 7699 High Commercial
460 LA BELLE'S VACUUM REPAIR 23381 VIA FABRICANTE, SUITE 502 San Juan Creek (L) 7699 High Commercial
461 RICKS MACHINE SHOP 24002 VIA FABRICANTE  506 San Juan Creek (L) 7699 High Commercial
462 T & G SERVICES 27111 MANZANO San Juan Creek (L) 7699 High Commercial
463 ARROYO TRABUCO GOLF COURSE 26772 AVERY PKWY San Juan Creek (L) 7992 High Commercial
464 CASTA DEL SOL GOLF COURSE 27601 CASTA DEL SOL ROAD San Juan Creek (L) 7992 High Commercial
465 CASTA DEL SOL RECREATION CENTER #1 27651 CASTA DEL SOL ROAD San Juan Creek (L) 7997 High Commercial
466 CASTA DEL SOL RECREATION CENTER #2 24351 VIA ALBENIZ San Juan Creek (L) 7997 High Commercial
467 MISSION VIEJO COUNTRY CLUB 26200 COUNTRY CLUB DRIVE San Juan Creek (L) 7997 High Commercial
468 MISSION VIEJO SWIM AND RAQUET 26211 TIERRA CIRCLE San Juan Creek (L) 7997 High Commercial
469 SADDLEBACK DRIVING RANGE 28000 MARGUERITE PARKWAY San Juan Creek (L) 7999 High Commercial
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section A-9.1) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  

Section C-9.2, Industrial Program 

Section C-9.3, Commercial Program 

Section C-9.4, Residential Program 

Section C-9.5, CIA/HOA Program 

 
C-9.2  Industrial Program (LIP Section A-9.1) 
 
C-9.2.1  Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
C-9.2.2  Inventory  
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 
 

Number of Industrial 
Facilities - Without 
General Industrial 
Permits 

Number of Industrial 
Facilities With 
General Industrial 
Permits 

32 30 2 
 
 
Watershed Summary  
Watershed Number of Industrial Facilities 

in Watershed  
San Juan Creek 32 
 
 
Note: Apollo Technologies (WDID # 4 19I016415) is registered in the City at 31441 Santa 
Margarita Pkwy. # A.  However, this is simply a mail stop with the actual facility located in Los 
Angeles, California. The industrial inventory is updated on an ongoing basis and provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The inventory includes 
relevant information on ownership, SIC and/or NAICS codes, General Industrial Permit WDID# 
(if any), size, location, etc. The updated inventory is included as an Attachment to this report. 
For 2006-2007 the City is in discussion with staff for requiring all existing businesses to have on 
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file a current Certificate of Occupancy. This program when implemented will allow the City to 
conduct BMP outreach to targeted businesses.  
 
C-9.2.3  Prioritization 
 
The City of Rancho Santa Margarita prioritized the industrial sites as high, medium or low based 
on their respective threat to water quality. Summaries of the prioritizations are provided below. 
The City inventory remains relatively stable.  Certificate of Occupancy changes,  OCHA 
restaurant inspection lists, and the City Business Data base were reviewed and are attached for 
reference. The sole change is the number of restaurants which typically has a higher turnover 
relative to other businesses.   
 
Jurisdictional Summary  

Industrial Facility Prioritizations Total Number of Facilities 

Mandatory high priority facilities  

- Facilities subject to General Industrial 
Permit 

2 

-  Section 313 Title III Sara 0 

- Tributary to 303(d) water body where site          
generates the pollutant 

0 

- Facilities within, directly adjacent to or 
discharging directly to an ESA 

0 

Number of mandatory high priority facilities 2 

Number of “other” high priority facilities 0 

Number of medium priority facilities 10 

Number of low priority facilities 20 

Total Number of Facilities 32 

 
 
Note: Apollo Technologies (WDID # 4 19I016415) is registered in the City at 31441 Santa 
Margarita Pkwy. # A.  However, this is simply a mail stop with the actual facility located in Los 
Angeles, California. 
 
Watershed Summary  
 
The entire City of Rancho Santa Margarita is located within the San Juan Creek Watershed, 
therefore there is no change from the Jurisdictional Summary above. 
 
 
Watershed 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low priority 
facilities 

Total 
Number of 
Facilities 

San Juan Creek 2 10 20 32 

0033118



SECTION C-9, Existing Development   

Orange County Stormwater Program C-9-3 November 10, 2007 
DAMP Appendix C-9   

Total Number of facilities 2 10 20 32 
 

 
 
C-9.2.4    Monitoring    
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 

Total Number of 
Industrial Facilities  

Number of Facilities that Conducted Water Quality 
Monitoring During the Reporting Period 

32 2  (CCI& Forespar)* 
 
The City of Rancho Santa Margarita ensured that all high priority industrial facilities conducted 
monitoring. All industrial inspections were completed by permit cycle end in accordance with the 
permit. 
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
 
BMP Summary fact sheets for the City required BMPs  have been developed and included as a 
part of the Existing Development program.  The summary fact sheet include a description of  
required minimum specific BMPs for common industrial activities that may discharge pollutants 
and provide a focus on the pollution prevention measures that the facility should implement.  
The activity based Industrial/Commercial fact sheets that were developed are from fact sheets 
IC1 – IC23 and the summary is included as an attachment to the City’s LIP .During the reporting 
period, IC-24 was develop by a County Ad-Hoc group and upon finalization added to the City 
BMP Fact Sheets for Mobile Businesses. 
 
C-9.2.6    Inspections 
 
The City inspected the industrial facilities at the frequency determined by the priority 
ranking assigned to each facility as identified in the LIP.  The inspections generally 
include a review of the material and waste handling practices, BMP implementation and 
evidence of past or present unauthorized non-stormwater discharges.  The City inspects 
the high priority industrial sites annually and the medium and low priority sites as 
needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).   
The number of inspections completed during the current reporting year is presented 
below.   
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Jurisdictional Summary 
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted. Facilities 
were inspected in accordance with the Requirements of the Permit and facility priority. The City 
as a policy inspects all applicants applying for a Certificate of Occupancy.  
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.  The City inspects the high priority industrial sites 
annually and the medium and low priority sites as needed to determine compliance with the 
Water Quality Ordinance (see LIP A-4.0). 
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Total Number of Facilities 
Number of Facilities Inspected During the  Reporting 
Period 
High Med Low 

32 1 0 0 
 
 Forespar was scheduled for inspection outside of the 2006-2007 reporting period and this 
inspection will be reported in the 2007-2008 reporting period.  
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
 
Watershed Number of Facilities 

Out of Compliance 
Number of Re-inspections 
 Due to Non-Compliance 

San Juan Creek 0 0 
 
C-9.2.7    BMP Implementation 
 
As part of industrial facility inspections the City of Rancho Santa Margarita inspectors determine 
the level of BMP implementation and also assess the effectiveness of the implemented BMPs.  
For each of the facility's areas of activity, the inspector observes whether BMPs are in place and 
effective.  The inspector may encounter situations where BMPs are in place but are not 
effectively applied.  The inspector uses their best professional judgment and decides how much 
time to allow the owner/operator to correct the problem.  Based on the results of the inspections 
conducted, a summary of the status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 
Number of Facilities 

with BMPs Fully 
Implemented 

Number of Facilities With 
No BMPs or BMPs Not 

Fully Implemented, 

Number of Facilities 
Required to Implement or 

Upgrade/Modify BMPs 
San Juan 
Creek 

0 0 0 
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C-9.2.8    Enforcement   
 
The City of Rancho Santa Margarita’s Industrial/Commercial and Authorized Inspectors 
undertake enforcement activities according to the City’s adopted City’s Water Quality 
Ordinance and the countywide accompanying Enforcement Consistency Guide (DAMP 
Section 4.0).  The enforcement mechanisms available are summarized in this section and 
detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe enforcement 
options may be selected when a violator has either a history of noncompliance or has failed to 
take good faith actions to eliminate continuing violations or to meet a previously imposed 
compliance schedule. The table below provides a summary of the numbers and types of 
enforcement actions against industrial facilities that have been taken by the City during the 
reporting period.   
 
Watershed Summary 

Watershed 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 

Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

0 0 0 0 0 

 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 

Watershed Number of Reports 
Made to the Board 

San Juan Creek 0 
 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below. The City 
conducted and/or participated in Principal Permittee sponsored training to assist responsible 
municipal staff in understanding the industrial and commercial components of the Existing 
Development Program.  The training conducted during the reporting period is summarized 
below. 
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Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
    
See C-5    
Total 0 

 
 
Training Conducted by City for City Personnel 
Department / 
Department Subcategory 

Training 
Module 

Training 
Dates 

Number of Attendees 

    
    
    
    
Total  

 
 
Other training opportunities that the City participated in include the following:  
 
Title of 
workshop or 
Training 

Date 
Attended 

Sponsoring 
Organizations 

Staff 
Participated 
by Providing a 
Presentation 

Name Department 

      
 
C-9.3  Commercial Program (LIP Section A-9.2) 

 
C-9.3.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
  
C-9.3.2    Inventory  
 
The City has developed a watershed based inventory of the identified commercial facilities 
within the City’s jurisdiction.  Summaries of the commercial inventory are provided below. 
   
 
Jurisdictional and Watershed Summary 
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Commercial Site/Source Total Number of Sites by 
San Juan Creek Watershed 

Total Number of 
Sites 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 

13 13 

Airplane mechanical repair, maintenance, 
fueling, or cleaning 

0 0 

Boat mechanical repair, maintenance, 
fueling, or cleaning 

0 0 

Equipment repair, maintenance, fueling, or 
cleaning 

0 0 

Automobile and other vehicle body repair or 
painting 

1 1 

Mobile automobile or other vehicle washing 2 2 
Automobile (or other vehicle) parking lots 
and storage facilities 

4 4 

Retail or wholesale fueling 4 4 
Pest control services 2 2 
Eating or drinking establishments1 85 85 
Mobile carpet, drape or furniture cleaning 2 2 
Cement mixing or cutting 3 3 
Masonry 0 0 
Painting and coating 6 6 
Botanical or zoological gardens and exhibits 0 0 
Landscaping  10 10 
Nurseries and greenhouses 0 0 
Golf courses, parks and other recreational 
areas/facilities 

2 2 

Cemeteries 0 0 
Pool and fountain cleaning 2 2 
Marinas 0 0 
Port-a-Potty servicing 0 0 
Other sites determined to be significant 
contributors 

0 0 

Sites tributary to 303(d) water body for 
pollutant generated on site 

0 0 

Sites within/directly adjacent or discharging 
directly to ESA 

0 0 

Total for all categories  136 136 
 
There was a small decrease in the number of restaurant facilities from the previous reporting 
period.  The commercial inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The inventory includes relevant 
information on ownership, size, location, etc. The updated inventory is included as an 
Attachment  to this report.  
 
 

                                                      
 

0033123



SECTION C-9, Existing Development   

Orange County Stormwater Program C-9-8 November 10, 2007 
DAMP Appendix C-9   

C-9.3.3    Prioritizations 
 
The City of Rancho Santa Margarita maintains an inventory of high threat commercial sites. A 
summary of the facilities by watershed is provided below. The City maintains an inventory of 
high threat commercial sites. A summary of the facilities by watershed is provided below.  
 
Jurisdictional and Watershed Summary 
Commercial Facility 
Prioritizations 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low 
priority 
facilities 

Total 
Number of 
Facilities 

San Juan Creek 136  438 574 
Total Number of facilities 136 

 
 
 

438 
 

574 
 

 
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention 
measures that the facility should implement.  The activity based Industrial/Commercial fact 
sheets that were developed are fact sheets IC1 – IC24 and are included as an attachment to the 
City’s LIP. 
 
Required Minimum BMP summary fact sheets have been developed and included as a part of 
the Existing Development program.  The fact sheets include a description of specific BMPs for 
common commercial activities that may discharge pollutants and provide a focus on the 
Pollution Prevention measures that the facility should implement.  The activity based 
Industrial/Commercial fact sheets that were developed are fact sheets IC1 – IC24 and are 
included as an attachment to the City’s LIP. 
 
C-9.3.5    Inspections 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal. The 
inspection related information includes, at a minimum, inspection dates, inspectors present and 
the results of the inspection. Indicate whether the updated inspection database is included as an 
Attachment to this report  
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High priority commercial sites are inspected on an as needed basis.  The number of inspections 
completed during the current reporting year for each type of high priority commercial site are 
presented below. The City inspects all Certificate of Occupancy applications for prioritization 
and these are included in the inventory on an on-going basis.   
 
Jurisdictional Summary 
Commercial 
Site/Source 

Number of Sites /Sources 
Inspected 

Total 
Number 
Since 
Permit 
Adoption 

% Completed at Time of 
this Report for Current 
Permit Cycle High Med Low 

Automobile mechanical 
repair, maintenance, 
fueling or cleaning 

   0 100 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

   0 0 

Boat mechanical repair, 
maintenance, fueling, or 
cleaning 

   0 0 

Equipment repair, 
maintenance, fueling, or 
cleaning 

   0 0 

Automobile and other 
vehicle body repair or 
painting 

   0 100 

Mobile automobile or 
other vehicle washing 

   0 0 

Automobile (or other 
vehicle) parking lots and 
storage facilities 

   0 0 

Retail or wholesale 
fueling 

   0 0 

Pest control services    0 0 
Eating or drinking 
establishments  

84   691 100 

Mobile carpet, drape or 
furniture cleaning 

   0 0 

Cement mixing or cutting    0 0 
Mobile high pressure or 
steam cleaning 

   0 0 

Masonry    0 0 
Painting and coating    0 0 
Botanical or zoological 
gardens and exhibits 

   0 0 

Landscaping (and 
hardscape installations) 

   0 0 

Nurseries and 
greenhouses 

   0 0 

Golf courses, parks and 
other recreational 

   0 100 
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Commercial 
Site/Source 

Number of Sites /Sources 
Inspected 

Total 
Number 
Since 
Permit 
Adoption 

% Completed at Time of 
this Report for Current 
Permit Cycle High Med Low 

areas/facilities 
Cemeteries    0 0 
Pool and fountain 
cleaning 

   0 0 

Marinas    0 0 
Port-a-Potty servicing    0 0 
Other sites determined 
to be significant 
contributors 

   0 0 

Sites tributary to 303(d) 
water body for pollutant 
generated on site 

   0 0 

Sites within/directly 
adjacent or discharging 
directly to ESA 

   0 0 

Site tributary to and 
within 500 feet of ASBS 

   0 0 

&lt;others&gt;    0 0 
Total for all Categories 84 

 
 
 

 
 

691 
 

100 

 
Jurisdictional Summary 
 
Commercial Site/Source 

Number of 
Sites/Sources 
Inspected 

Total Number Since 
Third Permit Adoption 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 

  

Airplane mechanical repair, 
maintenance, fueling, or cleaning 

  

Boat mechanical repair, maintenance, 
fueling, or cleaning 

  

Equipment repair, maintenance, fueling, 
or cleaning 

  

Automobile and other vehicle body repair 
or painting 

  

Mobile automobile or other vehicle 
washing 

  

Automobile (or other vehicle) parking lots 
and storage facilities 

  

Retail or wholesale fueling   
Pest control services   
Eating or drinking establishments  84 691 
Mobile carpet, drape or furniture cleaning   
Cement mixing or cutting   
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Commercial Site/Source 

Number of 
Sites/Sources 
Inspected 

Total Number Since 
Third Permit Adoption 

Masonry   
Painting and coating   
Botanical or zoological gardens and 
exhibits 

  

Landscaping   
Nurseries and greenhouses   
Golf courses, parks and other 
recreational areas/facilities 

  

Cemeteries   
Pool and fountain cleaning   
Marinas   
Port-a-Potty servicing   
All Others 0 158 
Total for all categories for current 
reporting year 

84 
 

849 
 

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
0 0 

 
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City of Rancho Santa Margarita inspector 
determine the level of BMP implementation and also assess the effectiveness of the 
implemented BMPs.  For each of the facility's areas of activity, the inspector observes whether 
BMPs are in place and effective.  The inspector may encounter situations where BMPs are in 
place but are not effectively applied.  The inspector uses their best professional judgment and 
decides how much time to allow the owner/operator to correct the problem.  A summary of BMP 
implementation based on inspections conducted during the current reporting year is provided 
below. 
 
Watershed Summary 

Watershed 

Number of 
Facilities with 

BMPs Fully 
Implemented 

Number of 
Facilities with 

BMPs 
Partially 

Implemented 

Number of Facilities 
With No BMPs 
Implemented, 

San Juan 
Creek 

123 113 0 
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C-9.3.7    Enforcement  
 
The City of Rancho Santa Margarita’s Industrial/Commercial and Authorized Inspectors 
undertake enforcement activities according to the City’s adopted Water Quality Ordinance and 
the countywide accompanying Enforcement Consistency Guide.  The enforcement mechanisms 
available are summarized in this section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
Watershed Summary 

Watershed 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 

Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

0 0 0 0 0 

 
 
 
 
C-9.3.8    Reporting  
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 

Watershed Number of Reports 
Made to the Board 

San Juan Creek 0 
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C-9.3.9    Training and Outreach 
 
Training 
 
The City of Rancho Santa Margarita conducted and/or participated in Principal Permittee 
sponsored training to assist responsible municipal staff in understanding the industrial and 
commercial components of the Existing Development Program.  The training conducted during 
the reporting period is summarized below.  
 
Jurisdictional Summary 
 
The City of Rancho Santa Margarita conducted/participated informally on a one on one basis 
during the current reporting year as there was no change in staff.  
 
Outreach 
 
The City of Rancho Santa Margarita outreaches to the industrial and commercial businesses 
within its jurisdiction so that they can be informed of their responsibilities.  This outreach has 
included efforts such as mailings, holding workshops, development and distribution of 
brochures, posters, fact sheets, posting information on the City’s webpage, etc.   A summary of 
the City’s outreach efforts is presented below. 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Restaurant DVD online n/a website 
   
Total number of outreach 
materials distributed during the 
current reporting year 

n/a  

 
Website 
The Website contains BMP fact sheets specific to commercial and industrial facilities. 
 

Jurisdictional Summary - Workshops 
Workshop Title Subject Date Target 

Audience 
Number of 
attendees 

     
     
An increase in materials distributed has occurred due to a program change. The Code 
Enforcement Officer inspects all Certificate of Occupancy applications and materials are 
distributed. This was not conducted previously.   
 
One on one education and material distribution in conjunction with verbal education at the time 
of inspection has increased facility awareness and may have increased compliance. The 
number of calls from commercial facilities to report other commercial facilities increased in the 
reporting period 
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C-9.4 Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.  No 
changes were made to the Organization chart.  
 
C-9.4.2    Inventory  
 
The City of Rancho Santa Margarita has developed a watershed-based inventory of residential 
areas within its jurisdiction.  No residential areas discharge directly to an ESA. The residential 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of 
the Annual Progress Report submittal.  The updated list is included as an Attachment to this 
report. There are no changes from the prior reporting period.  
 
A summary of the City of Rancho Santa Margarita’s current residential inventory is provided in 
the table below.  
 

 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention 
measures that the facility should implement.  The activity based Residential fact sheets that 
were developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
 
During the reporting period, no changes were made to the R series BMP Fact Sheets.   
 
C-9.4.4    Enhanced Implementation 
 
As mentioned above, no residential areas discharge directly to an ESA. Therefore, no 
residential areas were identified for enhanced implementation.  The City has identified BMPs to 
be implemented in the LIP to reduce pollution. The City has implemented an extensive outreach 
program to HOAs.  
 
Watershed Summary - Summary of BMPs Implemented in Residential Areas  
 
Watershed ESA Residential 

Activity of 
Concern 

Identified 
BMP 

Status of BMP 
Implementation 

San Juan Creek none  irrigation runoff DF-1 HOA Implemented 

Watershed 
 

Total Residential Land 
Use Area  
(Sq. miles) 

Total Residential Land Use Area Adjacent 
or Discharging Directly to an ESA 
(Sq. miles) 

San Juan Creek 2.56 0 
Total 2.56 0 
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C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or 
assigned to residential areas and on complaints received from residents through the water 
pollution problem reporting hotline.   
 
The City of Rancho Santa Margarita tracks water pollution complaints under the ID/IC program 
and  provides a summary of the number of complaints received and the source area associated 
with the complaint (e.g. commercial business, resident, etc.) as a part of the ID/IC PEA report.   
Based on the ID/IC PEA report, pollution complaints/incidents were associated with residential 
areas during the current reporting year.  The following table provides a breakdown of the water 
pollution complaints/incidents received associated with residential activities 
Refer to Section C-10 for a breakdown of these complaints. 
 
 
Watershed Summary 

Watershed 
Auto 

Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 

Care 

Disposal 
of Pet 

Wastes 

Disposal 
of Green 

Waste 

Household 
Hazardous 

Waste 
San Juan 
Creek 

3 8 0  0 0 0 

 
C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Watershed 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 

Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

24 0 0 0 0 

 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City of Rancho Santa Margarita encourages the implementation of a set of 
designated BMPs for residents.  The BMPs are presented in a series of fact sheets specific to 
high threat residential activities.  The City has developed outreach efforts to encourage the use 
of the designated BMPs.  This outreach has included efforts such as mailings, holding 
workshops, development and distribution of brochures, posters, fact sheets, posting information 
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on the City’s webpage. A summary of the outreach efforts made during the current reporting 
year is provided below and in C-6. 
 
A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary – Printed Materials 
Category Automotive 

Repair and 
Maintenance 

Automotive 
Washing 

Automotiv
e Parking 

Home 
and 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of 
Green 
Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of 
Mailings 

  0 2     2 

Public Service 
Announcements 
(PSAs) 

        0 

Utility Bill Inserts       0  0 
 
No change in mailings sent since prior year reporting period. 
 
Website 
 
The Major HOA program was posted on the web. The required annual report was posted on the 
web for submittal to the City. The City’s Website has links to Residential BMPs and stormwater 
information.  
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.    
 
C-9.5 CIA/HOA Program (LIP Section A-9.4) 
 
C-9.5.1    Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) were 
responsible for the implementation of this stormwater program element.   During the reporting 
period, no changes were made to the Organization chart in the LIP.  Please refer to Section C-
9.4  
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C-9.5.2    Inventory  
 
The City of Rancho Santa Margarita  has developed a watershed-based inventory and CIA/HOA 
areas within its jurisdiction.  No areas discharge directly to an ESA. The CIA/HOA inventory is 
updated on an ongoing basis and is provided to the Regional Boards as a part of the Annual 
Progress Report submittal.  The updated inventory is included as an Attachment to this report. 
 
A summary of the City of Rancho Santa Margarita’s current CIA/HOA inventory is provided in 
the table below.  

 
As indicated in the table above, no CIA/HOA areas discharge directly to ESAs. Enhanced 
implementation are not required in the City of Rancho Santa Margarita’s LIP in these areas.   
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention 
measures that the facility should implement.  .During the reporting period, no changes were 
made to the BMP Fact Sheets.    
 
C-9.5.4    Enhanced Implementation 
 
As mentioned above, no CIA/HOA areas were identified for enhanced implementation.  
Therefore no steps are required to be taken by the City of Rancho Santa Margarita to minimize 
the impacts of CIA/HOA areas. The table below summarize the activities identified in the LIP 
that were accomplished during the current reporting year for each impacted ESA.  
 
Watershed Summary - Summary of BMPs Implemented in CIA/HOA Areas  
Watershed ESA CIA/HOA 

Activity of 
Concern 

Identified 
BMP 

Status of BMP 
Implementation 

San Juan Creek none irrigation DF_HOA 
program 

implemented 

 
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City of Rancho Santa Margarita are summarized 
in the industrial summary section above (C-9.4.1) and detailed in the City’s LIP.  Enforcement 
actions conducted by the City throughout its jurisdiction, including CIA/HOA areas, are 

Watershed 
 

Total Residential 
Land Use Area  
(Sq. miles) 

Total Residential Land Use Area Adjacent or 
Discharging Directly to an ESA 
(Sq. miles) 

San Juan Creek 2.56 0 
Total 2.56 0 
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summarized in Section C-10. The City conducted the following enforcement actions directly 
against CIA/HOAs within its jurisdiction: 
 
Watershed Summary 

Watershed 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 

Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

1 0 0 0 0 

 
C-9.5.6    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the CIA/HOA  
program.  The City of Rancho Santa Margarita encourages the implementation of a set of 
designated BMPs for CIA/HOAs.  The BMPs are presented in a series of fact sheets specific to 
high threat  activities.  The City has developed outreach efforts to encourage the use of the 
designated BMPs.  This outreach has included efforts such as mailings, holding workshops, 
development and distribution of brochures, posters, fact sheets, posting information on the 
City’s webpage, etc.   A summary of the outreach efforts made during the current reporting year 
is provided below. 
 
Jurisdictional Summary -  
. 
Category 
 

Number of Mailings Public Service 
Announcements 
(PSAs) 

Utility Bill 
Inserts 

Automotive Repair and Maintenance    
Automotive Washing    
Automotive Parking    
Home and Garden Care 2   
Disposal of Pet Wastes    
Disposal of Green Wastes    
Household Hazardous Waste    
Water Conservation    
Total 2   

 
Please refer to Section C-6 and Section C-5 Training. The City conducted an extensive HOA 
outreach program in this reporting year and focused the majority of the effort in providing group 
opportunities and forums to train Management company representatives on the completion of the 
City’s DF-HOA program Annual Report. This reporting period the annual reports were submitted 
and a summary is provided as an attachment. All of the major HOAs submitted signed annual 
reports to the City and all reported on activities that are required under the City’s Water Quality 
Ordinance. The DF-1 HOA also reaches other minor or Sub-HOAs.  
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Website 
See Section 9.4 
 
Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.    
 
The City of Rancho Santa Margarita conducted and/or participated in Principal Permittee 
sponsored training to assist responsible municipal staff in understanding the CIA/HOA 
components of the Existing Development Program.   
 
Jurisdictional Summary 
 
As indicated In the Attachment, the City of Rancho Santa Margarita conducted/participated in 
several training sessions during the current reporting year.  These training sessions are 
summarized in C-5. 
 

Jurisdictional Summary – Workshops 
 
Please refer to C-6. and C-5 
 
Workshop Title Subject Date Target 

Audience 
Number of 
attendees 

     
     
     
 
As a direct result of the City’s HOA program, one Major HOA has implemented a catch basin 
stenciling program and 85 private catch basins have had No-Dumping monuments installed in 
Dove Canyon.  C-9.6 Existing Development Program Modifications 

 
As the last step in the program effectiveness assessment, the City of   Rancho Santa Margarita 
and the County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean Water Act 
requirements to reduce the discharge of pollutants to the maximum extent practicable.No 
program modifications will be made to the Existing Development section of the City’s LIP. 
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 

C-10.1    Introduction (LIP Section A-10.1) 
Since illegal discharges and illicit connections can be a significant source of pollutants 
from the municipal storm drain system, the City’s LIP includes a comprehensive program 
for detecting, responding to, investigating and eliminating these types of 
discharges/connections in an efficient and timely manner.   In order to ensure that the 
program is efficient and effective, the City has instituted regular documentation 
procedures for their water pollution complaint and spill response activities.   

C-10.2   Illegal Discharges (LIP Section A-10.1) 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) 
were responsible for the implementation of this stormwater program element.  Some 
changes were made to the Organization chart.  The revised chart is included in the 
Attachment of this report which includes updated pages of Section A-10 of the City's LIP.   
 
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Water Quality Ordinance, Ordinance Number 04-01  identifies 
many of the duties of the Authorized Inspector as the responsibility of the City Engineer 
and those persons directed by them and under their instruction and supervision who are 
assigned to investigate compliance with, detect violations of, and take actions pursuant 
to the Ordinance. 
 
A list of the City of Rancho Santa Margarita’s Authorized Inspectors and the relevant 
contact information is provided below:   
 
Jurisdictional Summary  
Name Bob Cartwright 
Title Street Superintendent 
Department Public Works 
E-mail Address bcartwright@cityofrsm.org 
Phone Number (949)635-1800 

 
Name Doug Fraijo 
Title Code Enforcement Officer 
Department Planning 
E-mail Address DFraijo@cityofrsm.org 
Phone Number (949)635-1800 

 
In addition to the designated City Authorized Inspectors listed above, the City has also 
entered into a Water Quality Ordinance Implementation Agreement with the Orange 
County Flood Control District to assist with some of the Authorized Inspector and Spill 
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Responder duties.  This contract allows the City to request assistance from the County’s 
Authorized Inspectors in order to respond to and follow up on hazardous or after-hours 
complaints and incidents. 
 
C-10.2.3    Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current 
and/or potential sources of illegal discharges and illicit connections including the 
following: 
 

• Municipal Activities (Section A-5) – field inspectors and facility managers assist in 
the identification of illegal discharges and illicit connections during their daily 
activities.  

 
• Public Education (Section A-6) – various inspectors assist with the distribution of 

public education materials that provide phone numbers and encourage the 
reporting of spills. 

 
• New Development/Significant Re-Development Program (Section A-7) – assists 

with the identification of new development and/or significant development post 
construction controls that are either not functioning adequately or are not being 
maintained, resulting in an on going or threatened discharge to the storm drain 
system. 

 
• Construction Activities (Section A-8) - assists with the identification of illegal 

discharges from construction sites. 
 

• Existing Development Programs (Section A-9) – assists with the identification of 
actual or threatened illegal discharges from industrial, commercial and residential 
areas. 

 
• Water Quality Monitoring Program (Section A-11) – assists with the identification 

of problem areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the city 
inspectors is included in the table below in Section C-10.2.4. 
 
C-10.2.4    Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about 
potential or existing complaints and spills as soon as possible so that the problem can 
be mitigated as quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and 
incident information.  These numbers are as follows: 
 

• During Business Hours 714-567-6363 or 911 
• After Business Hours  714-448-1868 or 911 
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The City advertises these on the web site and in public education material.  
 
In addition to the established City phone numbers, the City also advertises the 
Countywide 24 hour bilingual water pollution complaint hotline (714) 567-6363 and 
website complaint form (www.ocwatersheds.com) through the distribution of the 
countywide public education materials and coordinates with the County when complaints 
are received.A summary of the sources of the water pollution complaints that the City 
received during the reporting period is provided below. 
 
Jurisdictional Summary 

Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 

Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

7 1 

Other Agencies (County, 
Regional Boards) 

9 0 

Water Pollution Hotline 6 0 
Public (calls, e-mail) 7 0 
Businesses 0 0 
Other 0 0 

Total Number of Reports 29 1 
 
During the reporting period, the City experienced a significant decrease of complaints.  
This was attributable to any particular aspect of the program other than potentially 
increased public awareness.  
 
C-10.2.5  Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist 
them when responding to and investigating water pollution complaints.  The response 
procedures generally include record keeping, notifications and response requests, 
response activities, investigations, clean-up activities, reporting and 
education/enforcement.  To assist them in implementing the procedures, a series of 
forms and guidance materials were developed. During the reporting period, no changes 
were made to the forms or guidance materials. 
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Rancho Santa Margarita’s ID/IC Program, the City’s Authorized 
Inspectors receive notifications and respond to a variety of water pollution complaints 
and incidents.  The tables below provide information regarding the water pollution 
incidents that have been reported and responded to within the City of Rancho Santa 
Margarita’s jurisdiction.   
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Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per 
incident (i.e.: if a complaint was received by city staff but referred to the County of 
Orange for inspection and follow up, the incident was reported in the Referral category 
only).   
 
For the purposes of the reporting, the following definitions were used: 
 
• Notification – An incident that is reported to the City that does not require any follow 

up such as an investigation or an enforcement letter.  This would include any 
incidents where the material did not enter the storm drain system and was in the 
process of being cleaned up.  

 
• Complaint - A minor incident that is reported to the City that requires an investigation 

as soon as possible.  This would include complaints where the discharge is alleged 
to have already occurred but is not posing an immediate threat to human health or 
the environment.  Examples of this may include: oil that has leaked from a vehicle 
parked on the street and soaked up into the asphalt or a past discharge from a 
residence or facility. 

 
• Response Request – An incident that is reported to the City that requires an 

immediate investigation/response due to the threatened release/impact to human 
health or the environment. 

 
• Referral to another agency – The City referred the complaint to another agency such 

as an   Orange County Flood Control District (OCFCD) Authorized Inspector for 
investigation and follow up. 

 
Jurisdictional Summary  

Type of Incident Number of Incidents Reported 
Notification 7 
Complaint 21 
Response Request 0 
Referral to OCFCD or other agency 1 

Total Number of Incidents 29 
 
 
The City experienced a decrease of 100 complaints  during the reporting periods.  
 
Watershed Summary  

Watershed 
Number of Each Type of Incident Reported 

Notification Complaint Response 
Request 

Referral 

San Juan Creek 7 21 0 1 
 
The City experienced a decrease  of 100 complaints  during the reporting period.  
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Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
 
During the reporting period, the breakdown of the types of materials that were 
involved in the water pollution complaints/incidents within the city’s jurisdiction.  
 
Type of Materials Number of Complaints/Incidents  
Hydrocarbons 3 
Inorganic Compounds 0 
Metals 0 
Nutrients 0 
Organic Compounds 0 
Discharge Exceptions 8 
Pathogens and Coliforms 1 
Wastewater 1 
Pesticides 0 
Sediment 1 
Trash and Debris 4 
Miscellaneous 6 
Total Number of Incidents 24 

 
 
The City had an decrease in sediment, hydrocarbon, and trash and debris complaints 
during the reporting period. 
 
Watershed Summary  
Watershed Type of Material Involved 

Inorganic Paint Petroleum 
Product 

Sewage Misc. Unidentified 

San Juan Creek 4 0 3 1 6 0 
 
 
During the reporting period, the following changes occurred: 
 

o Decrease of petroleum products.  
 
According to the Pollutant Categories, Trash-Debris was the material most involved 
followed by hydrocarbons, wastewater, and sediment.  All water pollution complaints are 
investigated and, when necessary, reported to the San Diego Regional Water Quality 
Control Board. The report would consist of a verbal notification followed by a written 
report. During the reporting period 1 incident were reported to the Regional Board. 
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C-10.2.7    Enforcement Summary  
 
The City of Rancho Santa Margarita’s Authorized Inspectors undertake enforcement 
activities according to the City’s adopted Water Quality Ordinance and the countywide 
accompanying Enforcement Consistency Guide (DAMP Section 4.0).  
 
Water pollution enforcement may be handled administratively or in more serious 
instances, be prepared for prosecution.  As provided for in the Enforcement Consistency 
Guide, when selecting enforcement options, the City’s Authorized Inspectors ensure that 
violations of a similar nature receive the appropriate similar type of enforcement remedy.  
Nonetheless, more severe enforcement options may be selected when a violator has 
either a history of noncompliance or has failed to take good faith actions to eliminate 
continuing violations or to meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  

Type of Enforcement Total  

Educational Letter (EL) 24 

Administrative Enforcement 0 

• Notice of Noncompliance (NON) 0 

• Administrative Compliance Order 
(ACO) 

0 

• Cease and Desist Order (CDO) 0 

Criminal Enforcement 0 

• Misdemeanor (Mis) 0 

• Infraction (Inf) 0 

• Issuance of Citation (IOC) 0 

Other: (Verbal Warnings) 0 

 
 
 
 
Watershed Summary  

Watershed 

Administrative Remedies Criminal 
Remedies 

Educational 
Letters 

Notice of 
Noncompliance 

 Administrative 
Compliance 
Orders 

Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction, 
Citation 

San Juan 
Creek 

24 0 0 0 0 
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C-10.2.8    Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of Rancho Santa 
Margarita that are either pending, underway or that have been settled during the 
reporting period is provided below. If the responsible party is a repeat offender it is 
indicated below.   
 
Indicate if Resident or Business: Resident      Business   
Repeat Offender or Egregious 
Act: 

 
Yes      No    Explain: Acccidental 
 

Watershed  
Pollutant of Concern  
Nature of Violation  
Status of Judgment /Settlement  
Nature of Judgment /Settlement  
 

C-10.3    Illicit Connections (LIP Section A-10.3) 
 
The City of Rancho Santa Margarita developed a drainage facility inspection and 
documentation program to identify and eliminate illicit connections to the storm drain 
system.  Illicit connections to the storm drain system are prohibited. No Illicit 
Connections were found during the reporting period. The table below provides a 
summary of the illicit connections that were identified. 
 
Watershed Type of Connection Resulting Action(s) 
San Juan Creek 0 N/A 

 
No change in illicit connections occurred.   
 
 
C-10.4    Source Investigations (LIP Section A-10.3) 
 
No source identification studies were undertaken independently or cooperatively with 
another agency in order to try and identify the source of an ongoing water pollution 
problem during the reporting period.   
 
C-10.5  Training and Outreach (LIP Section A-10.5) 
 
The education and training of the City of Rancho Santa Margarita Authorized Inspectors 
is key in the successful implementation of the program especially since they are in the 
public eye when conducting extensive investigation efforts and proceeding with 
enforcement actions.   
 
C-10.5.1    Training 
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One of the primary ways that the City keeps its Authorized Inspectors informed and 
trained is by having them attend the Authorized Inspectors Committee.  During the 
reporting period the City’s Authorized Inspectors attended committee meetings that were 
held.    
 
The City also trained its inspectors by having them attend both Permittee sponsored 
training as well as other regional training and workshop opportunities.  The Permittee 
sponsored training are those training sessions that are conducted in order to present the 
various training modules that have been developed by the Permittees (see DAMP 
Appendix B). 
 
The City also trained its inspectors by having them attend both Permittee sponsored 
training as well as other regional training and workshop opportunities.  The Permittee 
sponsored training are those training sessions that are conducted in order to present the 
various training modules that have been developed by the Permittees (see DAMP 
Appendix B).The workshops, training and/or other educational activities that have been 
attended by the City’s Authorized Inspectors are listed below.  
 
Permittee Sponsored Training - Jurisdictional Summary  
 
Training Conducted by County Attended by City Personnel 
Training Module and 
Training Dates 

Department Department 
Subcategory 

Number of Attendees 

    
See C-5   1 
    
   1 
 
Other Training Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number of 
Attendees 

See C-5     
 
 
As indicated above, the City of Rancho Santa Margarita conducted/participated in   
Permittee sponsored training sessions during the current reporting year.  These training 
sessions reached a total of 2 municipal staff.   
 
Other Regional training or workshop opportunities that the City participated in include the 
following:   
Title of 
Training or 
Workshop 

Subject Date 
Attended 

Sponsoring 
Organization 

Staff 
Participated by 
Providing a 
Presentation 

Name Department 
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Permittee Sponsored Training - Jurisdictional Summary  
 
As indicated above, the City of Rancho Santa Margarita conducted/participated in  
permittee sponsored training sessions during the current reporting year.  These training 
sessions reached a total of 2 municipal staff.   
 
Other Regional training or workshop opportunities that the City participated in include the 
following: (see C-5)   
 
C-10.5.2     Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials 
to businesses and residents who may have been identified as a responsible party for an 
illegal discharges or illicit connection.  This outreach can occur while the inspector is on 
sight during an inspection or with a follow up letter after an inspection has been 
completed. 
 
The outreach materials also encourage the proper management and disposal of used 
oil, toxic materials and other household wastes.  The materials that specifically address 
these issues include BMPS that are identified in the LIP and on the website. A summary 
of the City’s outreach efforts is presented below. As a part of the response activities, the 
Authorized Inspectors provide outreach materials to businesses and residents who may 
have been identified as a responsible party for an illegal discharges or illicit connection.  
This outreach can occur while the inspector is on sight during an inspection or with a 
follow up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used 
oil, toxic materials and other household wastes.  A summary of the City’s outreach 
efforts is presented below. 
 
 
 
 
 
 
Outreach Material Description Number Distributed 
Tips for Pool Maintenance Brochure 0 
Pool Maintenance and the Water Quality Act 
Brochure 

0 

Water Quality Guidelines for Permitted Lot & 
Pool Drains Flyer 

0 

Pool Water and Water Quality Brochure 0 
Pool Construction Brochure 0 
Construction Runoff Guidance Manual 0 
Tips for Using Concrete and Mortar 
Brochure 

0 

The Ocean Begins at Your Front Door 23 
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Outreach Material Description Number Distributed 
Brochure 
Do You Know Where the Water in Your 
Storm Drain Goes? Brochure 

0 

Pollution Found in Your Area Door Hanger 0 
IC12: Outdoor Storage of Raw Materials, 
etc. Fact Sheet 

0 

IC15: Parking Lot Fact Sheet 0 
IC17: Spill Prevention and Cleanup Fact 
Sheet 

0 

IC21: Waste Handling and Disposal Fact 
Sheet 

0 

IC2: Animal Handling Areas Fact Sheet 0 
IC22: Eating and Drinking Establishments 
Fact Sheet 

0 

IC4: Carpet Cleaning Fact Sheet 0 
IC5: Concrete and Asphalt Prep, etc. Fact 
Sheet 

0 

IC7: Landscape Maintenance Fact Sheet 0 
IC9: Outdoor Drainage from Indoor Areas 
Fact Sheet 

0 

Keeping Pest Control Products Out of the 
Ocean Brochure 

0 

Recycle at Your Local Used Oil Collection 
Center Brochure 

0 

You Wouldn't Dump Oil into the Ocean . . . 
Poster 

0 

Proper Disposal of Household Hazardous 
Waste Brochure 

0 

Water Quality Guidelines for Pet Care 
Activities Brochure 

0 

Household Tips Brochure 0 
R4: Home/Garden Care Activities Fact 
Sheet 

0 

R7: Household Hazardous Waste Fact 
Sheet 

0 

R8: Water Conservation Fact Sheet 0 
Proper Maintenance Practices for Your 
Business Brochure 

0 

Good Cleaning Practices-Restaurants 
Poster 

0 

Guide for Food Services Facilities Brochure 0 
Sewage Spill Brochure 0 
Construction BMPs: Low/Med Priority (Fact 
Sheets) 

0 

Posters 0 
Total Number Distributed  24 
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All outreach materials increased during the reporting period. Distributed, totaling 24 
Brochures, Posters and Fact Sheets.  
 
Jurisdictional Summary  

C-10.6     ID/IC Program Modifications 
As the last step in the program effectiveness assessment, the City of Rancho Santa 
Margarita the County of Orange, as Principal Permittee, evaluate the results of the 
assessment and determine if any program modifications are necessary in order to 
comply with Clean Water Act requirements to reduce the discharge of pollutants to the 
maximum extent practicable. No program modifications will be made to the ID/IC section 
of the City’s LIP.  
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C-11.0 Water Quality Monitoring 

C-11.1 Introduction (LIP Section A-11.0) 

The countywide monitoring program is conducted on behalf of the Orange County Stormwater 
Permittees by the County (Principal Permittee).  Implementation of the countywide monitoring 
program is supported by funds shared proportionally by each of the Permittees.  The 
countywide monitoring program is conducted on behalf of the Orange County Stormwater 
Permittees by the County (Principal Permittee).  Implementation of the countywide monitoring 
program is supported by funds shared proportionally by each of the Permittees.   
 
The countywide monitoring program consists of the following five components: 
 

• Dry Weather Monitoring Program;  
• Coastal Stormdrain Outfall Program;  
• Ambient Coastal Receiving Waters Monitoring Program;  
• Long-Term Mass Emissions Monitoring Program;  
• Urban Stream Bioassessment Monitoring Program; and 
•  Aliso Creek 13225 Directive Monitoring Program.  

 
Of the six above listed programs, the City of Rancho Santa Margarita evaluates data from the 
Dry Weather Monitoring Program because this program is the only one that includes data from 
City storm drain outfalls. The City is not located in the Aliso Creek watershed area.  
 
The City’s assessment of the County’s Dry Weather Monitoring Program is included in Section 
C-11.1.2 and  C-11.1.3 below. 

C-11.1.1 City of Rancho Santa Margarita Water Quality Monitoring Efforts 

The City of Rancho Santa Margarita did not perform supplemental water quality monitoring 
activities.  The City participated in the SEEP Grant (Prop 40) application submitted in this 
reporting period with the south Orange County Cities.  The City collaborated and submitted 
three commercial land use sites to participate in the grant. Water Qulity Monitoring was 
completed for the first phase of the SEEP grant.  Participation in the SEEP grant by the City will 
assist in focusing the local water quality program efforts by identifying corrective source control 
programs.  The sites were selected based on historical knowledge and utilizing the City’s draft 
Land Use Drainage analysis completed in May 2006.  
 
The draft Land Use Drainage Analysis Study was conducted to relate City drainage outlets to 
land use and water quality monitoring data.  The purpose of the information is to identify 
predominant land uses to each of the County Water Quality Monitoring points located in the 
City.  This information will be used in the future to direct the local water quality program efforts 
towards source control and source identification.  The results of the study are as expected. The 
City is roughly 46% residential, 31% commercial, 10 % industrial, and 13% landscape areas.  

 
Table C-11- 1 
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Summary of City General Plan Land Uses Relative to  
County Water Quality Monitoring Program Points 

 
Monitoring 
Location 

Creek Residential Commercial/Mul
ti-Family/ 

Church/School 

Industrial 
(Commercial 

Service)  

Landscaped 
Areas Adjacent 

to Streets 
(does not 

include Parks or 
Open Space)  

RSML11P01 Tijeras 0% 95% 0% 5% 
RSML11P02 Tijeras 34% 18% 41% 7% 
RSML11xxx Tijeras n/a n/a n/a n/a 
RSML02P25 Trabuco 65% 9% 0% 26% 
RSML02P28 Trabuco 0% 28% 67% 5% 
RSML02P29 Trabuco 85% 0% 0% 15% 
RSML02P32 Trabuco 14% 80% 0% 7% 
RSML02P45 Trabuco 48% 33% 0% 19% 

Source: May 2006 draft Land Use Drainage Analysis 
The phosphorous levels may be due in part to natural background levels.  For the reporting 
period, 18 samples were taken at 6 sites. The test results indicated that of the 30 tested 
constituents, there was only one instance where there was an exceedance of the Basin Plan 
Objective (phosphorous). Subsequent testing showed that this exceedance did not re-occur.  
Other listed data outside the tolerance levels were isolated instances and the majority did not 
repeat at the second testing. There were a few instances of repeated levels over the tolerance 
levels that did not re-occur with a third testing. Because of the nature of the test results,  the City 
continued to focus on source control and education of sources residential and business.   
 
The City code enforcement officer responds to County calls on any exceedance and conducts a 
source investigation.  The City received three investigative field calls from County monitoring 
staff for water quality results during the reporting period.   
 
C-11.1.2 Dry Weather Monitoring Program Assessment – Improvements to the Program 
 
The City of Rancho Santa Margarita is a cost-sharing partner in the County’s Dry Weather 
Monitoring Program (DWMP) that has been conducted every dry season since 2003. After the 
2004 DWMP, the Permittees recognized the need to address deficiencies in the program.  
Through the efforts of the Water Quality Monitoring & Science Task Force, which is chaired by 
the City of Rancho Santa Margarita, several changes were instituted for the 2005 dry weather 
season.  The City is an inland City located approximately 15 miles from coastal monitoring 
points. The primary constituent of concern in the San Juan Creek watershed is bacteria.  
Bacteria typically does not have a viability after 72 hours and it is unlikely that bacteria 
generated in an inland area 15 miles are part of the bacteria measured at the coast . This was 
confirmed by the County’s staff tasked with the monitoring effort. However, dry-weather urban 
runoff contributes to the environment that sustains bacteria generation. 
 
The City through its adopted HOA program initiated in the 05/06 reporting period a focused 
effort aimed at reducing urban runoff with residents. This included outreach through HOA 
newsletters and focused training to landscape contractors.   
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The City has two storm water runoff capture locations that are slated to be reclaimed by the two 
water districts, SMWD and TCWD. TCWD has fully implemented the Starr Ranch/Dove Canyon 
reclamation project. This area reclaims the north-east and south - eastern portion of urban 
runoff flows. This area comprises approximately Dove Canyon, Rancho Cieol, and Trabuco 
Highlands which represents roughly 25% of the City’s land area. The SMWD has finalized 
CEQA documentation for an urban run off reclamation north of Oso parkway and south of the 
City borders with Tijeras and Trabuco Creek. This project is expected to capture .43 MGD of 
Urban Runoff. The SMWD expects that all drainage from the City of Rancho Santa Margarita 
Tributary to Trabuco and Tijeras Creek will be captured and reclaimed.  This proposed propsed  
 
These two urban runoff facilities effectively capture when fully operational the majority of the 
City prior to entering San Juan Creek south of Trabuco and Tijeras Creeks.  The result of these 
projects will effectively capture non-point source runoff and reclaim the water for water district 
customer use. A map of these projects are included as an Attachment. 
 
Chief among the changes to the 2005 DWMP include: 
 

• Development of a “running” DWMP data spreadsheet that is now being distributed via e-
mailed to the South Orange County Permittees each month.  

 
• Additional features on the DWMP table:  

 
 

o “Tolerance Intervals” from lab data representing 3.9 standard deviations 
calculated based upon the running average of the data set for that constituent.  
These tolerance intervals are used to indicate to NPDES Program Managers 
when follow-up field investigation responses to monitoring data are necessary.  
Because the results of lab data may not be known for several days, immediate 
responses based upon the data information is not possible.  However, if 
warranted, follow-up responses are done as soon as the data is available;  

 
o “Warning Levels” for readily available monitoring data such as electrical 

conductivity, water temperature, phenols, ammonia, nitrate, and otal chlorine 
levels.   These warning levels combined with visual observations of unusual 
conditions are used to notify the municipalities of immediate problems found in 
the field in an effort to more rapidly determine responsible parties of water quality 
violations;  

 
o California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for applicable 

constituents;  
 

o “LC50 for Toxicity Test Organism” levels for applicable constituents; and  
 

o Simplified presentation of monitoring data sorted by storm drain outfall and date.  
 

• Improved County procedures outlining when to notify the Permittees of exceedances at 
a storm drain outfall.  These notifications are based upon “Warning Levels” or visual 
observations at a storm drain outfall; and  
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• Training sessions held at Water Quality Science & Monitoring Task Force meetings to 

train NPDES Program Managers how to read the monitoring data and to provide a 
clearer understanding of the types of chemicals, liquids, and biological factors that may 
cause elevated readings for the tested constituents at storm drain outfalls in an effort to 
identify the causes of the elevated readings.  

 
Because the each DWMP takes place between May and October, only the results for the 
reporting period appear in this report. 
 
In response to comments from San Diego Regional Board staff in 2005, City staff has attempted 
to provide a summary of response efforts to Dry Weather Monitoring Program data collected in 
the reporting period  where the data warranted an immediate response based upon readily 
available field tests (e.g. “Warning Level” data) or follow-up response based upon lab results 
(e.g. “Tolerance Levels”).   
 
As the last step in the program effectiveness assessment, the City of Rancho Santa Margarita  
and the County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean Water Act 
requirements to reduce the discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the Water Quality Monitoring section of the 
City’s LIP include the following: 
 
No program modifications will be made for the next reporting period. 
 
C-11.1.3 Dry Weather Monitoring Program (DWMP) Assessment – Data Assessment 
 
Attached are the DWMP water quality tests that warranted immediate and regular follow-up 
responses from the City of Rancho Santa Margarita during July – October 2006 and May – June 
2007.  For the actionable data, the City was unable to determine responsible causes for the 
reporting period. The majority of these constituents can be found in reclaimed water and 
fertilization from golf courses and landscaped areas that are located in the areas of the 
monitoring points. Since the monitoring locations with a variety of exceedances indicate 
commercial and commercial service land uses, the City has included these types of land uses 
for study in the SEEP grant effort.  
 
It is important to recognize that only 16 of the 33 constituents tested under the DMWP can be measured 
in a field lab.   
 

Constituent levels tested and 
available in the field 

Constituent levels available only in 
laboratory tests 

Discharge Rate (cfs) Total Suspended Solids (TSS) (mg/L) 
Dissolved Oxygen (mg/L) Oil & Grease (mg/L) 
Electrical Conductivity (μs/cm) Total Coliform (CFU/100mL) 
pH Fecal Coliform (CFU/100mL) 
Water Temperature (Celsius) Enterococcus (CFU/100mL) 
Turbidity (NTU) Diazinon (ng/L) 
Air Temperature (Celsius) Chlorpyrifos (ng/L) 
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Hardness as CaCO3 (mg/L) Malathion (ng/L) 
Phenols (mg/L) Dimethoate (ng/L) 
Ammonia as N (mg/L) Disulfoton (ng/L) 
Nitrate as N (mg/L) Chromium (μg/L) 
Surfactants (MBAS) (mg/L) Nickel (μg/L) 
Reactive Phosphorous (mg/L) Copper (μg/L) 
Total Chlorine (mg/L) Zinc (μg/L) 
Discharge Rate (cfs) (approximated) Silver (μg/L) 
Dissolved Oxygen (mg/L) Cadminum (μg/L) 

 Lead (μg/L) 
 
As a result, the only immediate notifications made by the County of Orange and immediate 
follow-ups by the City of Rancho Santa Margarita can based only upon the above constituents 
when they dramatically exceed the Tolerance Intervals or Warning Levels established by the 
DMWP. 
 
Because the each DWMP takes place between May and October, only the results from July 
through October 2005 and May and June 2006 appear in this report. In response to comments 
from San Diego Regional Board staff, City staff has attempted to provide a summary of 
response efforts to Dry Weather Monitoring Program data collected in July through October 
2005 and May and June 2006 where the data warranted an immediate response based upon 
readily available field tests (e.g., “Warning Level” data) or follow-up response based upon lab 
results (e.g., “Tolerance Intervals”).  Discussion follows. The City experienced three field tests in 
August 2006.  The City policy is to open a case file in code enforcement. Code Enforcement 
staff followed upstream locations to attempt to locate the sources of sediment, MBAS, 
phosphorous, and ammonia.  These were single instances and were not repeated. No sources 
could be located.  
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C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment 
(PEA) in order to better report to the Regional Boards the implementation and 
performance the Permittees’ stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program 
implementation and validation data necessary for the submittal of the Annual 
Progress reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee 

can, on a jurisdictional, watershed and/or countywide basis, compile and 
analyze the program data.  These analyses will allow for the comparison of 
subsequent evaluations as well as the identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to each of the program 
components and used as an effective management tool in determining where 
modifications within the DAMP and/or LIP may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have 

or will be made to their LIP.   
 
 
C-1.2 Background (LIP Section A-1.1) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water 
Act (CWA), established the National Pollutant Discharge Elimination System (NPDES) 
permitting program.  As a result of court decisions and the overriding need to clarify the 
stormwater permitting requirements, the CWA required the Environmental Protection 
Agency (EPA) to issue regulations to be effective by 1983 that included stormwater 
runoff from rainfall.  Congress passed a Clean Water Act Amendment in 1987, the Water 
Quality Act, which brought stormwater discharges into the NPDES Program.  EPA 
issued subsequent regulations on November 16, 1990.   
 

In response to those regulations, the County of Orange (subsequently singularly referred 
to as the Principal Permittee), the Orange County Flood Control District and the 
incorporated cities of Orange County (all three collectively referred to as Permittees) 
have obtained, renewed and complied with the following NPDES Stormwater Permits 
from the Santa Ana and San Diego Regional Water Quality Control Boards 
(subsequently referred to as the Santa Ana Board, the San Diego Board or collectively as 
the Regional Boards):      
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Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  

No. 
Date 

Adopted 
Order  

No. 
NPDES  

No. 
Date 

Adopted 
First  

(1990-
1996) 

90-71 CA 8000180   July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-
2002) 

96-31 CAS618030  March 
1996 

96-03 CAS0108740  August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030   January 
2002 

R9-2002-
0001 

CAS0108740  February 
2002 

 

Each permit renewal has required the Permittees to continue to implement ongoing 
stormwater quality management programs and develop additional programs in order to 
eliminate non-stormwater discharges and control pollutants in stormwater discharges to 
the maximum extent practicable. 

As a result of the Third Term Permit requirements, the Permittees enhanced established 
program elements, introduced new program elements, and commenced implementation 
of watershed-based water quality planning processes to complement existing 
jurisdictional and countywide processes.  The program update also addressed the 
necessary reconciliation of two Permits which, for the first time, had different 
requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP 
to include model programs and templates for Local Implementation Plans (LIP) (also 
termed Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego 
Regional Board Third Term Permit), which will assist the Permittees in implementing 
the program within their individual jurisdiction as well as recognize the differences 
between the two sets of permit requirements.   
 
This annual progress report covers the period from July 1, 2006 to June 30, 2007 and 
therefore provides an opportunity for a year-to-year comparison of program 
implementation under the Third Term Permit.  
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C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2.1) 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of San Juan Capistrano involve the following 
activities: 
Coordination with the Principal Permittee and other Permittees on continued program development 
through the 2003 DAMP; common program implementation (such as monitoring, public education 
and watershed programs); and a commitment of funding to shared budgets under the Implementation 
Agreement; Coordination with internal City departments to implement the LIP;  Preparing, 
approving and tracking shared cost budgets prepared by the Principal Permittee and individual cost 
budgets prepared by the City; and Data management and compliance reporting based on common 
practices specified in the 2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section A 2.2) 

 
In order to coordinate effectively with the Principal Permittee, the City of San Juan Capistrano has 
designated NPDES primary and alternate representatives.    
 
Representative Primary Alternate 
Name Ziad Mazboudi Nasser Abbaszadeh 
Title Senior Civil Engineer Director of Building and Engineering 
Department Building and Engineering Building and Engineering 
Address 32400 Paseo Adelanto, San Juan 

Capistrano, CA 92675 
32400 Paseo Adelanto, San Juan 
Capistrano, Ca 92675 

E-mail Address zmazboudi@sanjuancapistrano.org nabbaszadeh@sanjuancapistrano.org 

 
 
No changes
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The General Permittee Committee meets at least six times per year.   The City of San Juan 
Capistrano had representatives at the following meetings: 
    

Meeting Date Attended 
July 27, 2006  
August 24, 2006  
September 28, 2006  
October 26, 2006  
December 21, 2006  
January 25, 2007  
February 22, 2007  
March 22, 2007  
April 26, 2007  
May 24, 2007  
June 28, 2007  

 
In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    

 
The City chairs the San Juan Creek/San Clement Coastal streams watershed committee and has been 
actively involved in it. 
Another watershed committee chaired by the City of San Juan Capistrano is the South Orange 
County Team Arundo committee. 
The City chairs the Data and Information Committee and has been actively involved in it. 
The City has a Water Quality and Watershed Management Committee, that meets regularly every 
other month, with 2 council members appointed to it, and with the City of San Juan Capistrano’s 
NPDES coordinator as chair.  This committee is open to the Public and advertised for the Public. 
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C-2.3 City Internal Coordination (LIP Section 2.3) 
 
The City of San Juan Capistrano's Building and Engineering Department, specifically the 
environmental division has complete oversight over the NPDES permit.  Coordination, direction, 
training and long term planning is spearheaded by the NPDES coordinator supported by the various 
departments.  The City has taken the NPDES permit very seriously and with the support of the City 
Council and the city manager and the community, the city has been successful in promoting a well 
coordinated effort overall. 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2  
 
No modification proposed for FY 2006-07.  
 
No LIP revisions.  
 
C-2.4 Fiscal Analysis (LIP Section 2.4) 
 
The Fiscal Analysis includes the following: 
 
The City’s expenditures for the previous fiscal year; the City’s budget for the current fiscal year; and 
a description of the source of funds. 
 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of San 
Juan Capistrano.  The tables below report costs that include the costs of Permittee operations and 
contracted services. 
 
Capital Costs 
 
Capital costs include any capital expended for each one of the DAMP elements.  This would consist 
of any land, large equipment, and structures. 
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of keeping 
equipment and facilities in working order. 

0033161



SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-4 November 15, 2007 
DAMP Appendix C-2  

 
C-2.5  Program Management Modifications 
 
no program management modifications are being proposed.  
 
no LIP revisions  
 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 
LIP Program Elements <Insert Last 

FY, ie 2006-
07> Costs 

Projected <Insert 
Projected FY, ie 
2007-08> Costs 

Public Projects - BMPs   43,800.00 200,000.00 

Construction BMPs for Public Construction Projects   25,000.00 40,000.00 

Other Capital Projects / Major Equipment Purchases   0.00 0.00 

Totals 68,800 240,000 
 
OPERATION AND MAINTENANCE COSTS 
LIP Program Elements <Insert Last 

FY, ie 2006-
07> Costs 

Projected <Insert 
Projected FY, ie 
2007-08> Costs 

Supportive of Program Administration (LIP Section 2.0) 345,000.00 360,000.00 

Municipal Activities (LIP Section 5.0) Trash & Debris 
Control (formerly "Litter Control") 

17,000.00 18,000.00 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

150,000.00 179,500.00 

Municipal Activities (LIP Section 5.0) Street Sweeping 166,500.00 139,361.00 

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation) 

8,500.00 10,000.00 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

103,000.00 105,000.00 

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

62,000.00 65,000.00 
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Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection 

0.00 0.00 

Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0) 

0.00 0.00 

Requiring Construction BMPs (Supportive of Plan Check 
& Inspection) (LIP Section 8.0) 

0.00 0.00 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

75,000.00 85,000.00 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Investigations 

0.00 0.00 

Agency Contribution to Regional Program 99,417.00 100,000.00 

Totals 1,026,417 1,061,861 
 

FUNDING SOURCES 
LIP FUNDING SOURCES Costs Projected  
General Fund 60% 60% 
Utility Tax/Charges % % 
Separate Utility Billing Item % % 
Gas Tax % % 
Special Restricted Fund % % 
 - Sanitation Fee 40% 40% 
 - Benefit Assessment % % 
 - Fleet Maintenance Fund % % 
 - Community Services Fund % % 
 - Water Fund % % 
 - Sewer & Storm Drain Maintenance 
Fee 

% % 

 - Others % % 
TOTALS 100% 100% 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section 3.1) 
 
This Section provides information on the approach taken by the City of San Juan 
Capistrano in developing its LIP.  
 
C-3.2 Plan Development (LIP Section 3.2) 
 
The complexity of the Third Term permits has necessitated the development of a LIP in 
order to provide for a city-specific plan within the broader policy and program 
framework of the 2003 DAMP.  The LIP focuses predominantly on the jurisdictional 
implementation of the model pollution prevention-oriented programs detailed in the 2003 
DAMP and was completed and provided to the RWQCB in 2003.  
 
The 2003 DAMP will be revised and submitted by the Principal Permittee as the 
proposed plan for the Report of Waste Discharge toward the end of the permit term.  The 
City LIP, however, is intended to be a more dynamic document plan that will be 
evaluated on at least an annual basis by the City or as directed by the Regional Board. 
Proposed revisions to the LIP Plan Development Section are identified in Section C-3.5. 
 
 
C-3.3    BMP Effectiveness Investigations (LIP Section 3.5) 
 
The City installed screens in catch basins and an in-line screen at Avenida Aeropuerto at 
a major existing inlet into San Juan Creek.  The city is monitoring  
Citywide, the city has been targeting trash enclosures of existing development requiring 
retrofits to enclose whenever opportunities arise, such as during tenant improvements, 
and if notices of violations are issued.  The city also requires covered trash enclosures 
from all new developments.  These enclosures are built with a sewer connection, for 
maintenance, and are constructed so no runoff enter them.  The city also require internal 
oil retention units from all new food facilities, and if violations are found. 
 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The tables 
that follow list the BMPs implemented during the reporting period.   
 
The City did not perform its annual survey this year, as the results in previous years have 
been increasingly positive, year after year.  The survey will be done next year and 
reported in the 2007-08 PEA. 
 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The city 
has not reviewed or proposed refinement of BMPs but keeps a watch on Stormwater 
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BMPs improvement and development nationwide, and locally (Countywide and 
Statewide) in cooperation with the County and other neighboring municipalities. 
 
 

 Initiated 
in FY 
2005-06 

Completed 
in FY 2005-
06 

Projected 
completion 
in FY 2006-
07 

San Juan Creek - Structural BMPs - Constructed wetlands    
San Juan Creek - Structural BMPs - Sand filters    
San Juan Creek - Structural BMPs - Disinfection systems    
San Juan Creek - Structural BMPs - Catch Basin Inserts    
San Juan Creek - Structural BMPs - Others    
San Juan Creek - Litter Control BMPs - Screens    
San Juan Creek - Litter Control BMPs - Booms    
San Juan Creek - Litter Control BMPs - In-Line Retrofits     
San Juan Creek - Litter Control BMPs - Others    
San Juan Creek - Non-Structural BMPS - Public Awareness Survey    
San Juan Creek - Non-Structural BMPS - Others    
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C-3.4 Improvements in Stormwater Science (LIP Section 3.4) 
 
The City of San Juan Capistrano is participating in a study with the UC Extension 
program, as part of a grant program to monitor urban runoff reduction and gardening 
related pollutants of concern reduction as a result of a focused educational program.  The 
city will report on this program in the 2007-08 PEA. 
 
C-3.6  Plan Development Modifications  
 
No plan development modifications will be made to the City’s LIP. 
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section 4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section 4.2) 
 
The city of San Juan Capistrano continues to monitor water quality regulations and 
work with the county of Orange to identify the need to update its legal authority.   
 
No revisions were made to the City of San Juan Capistrano’s water quality ordinance during 
this reporting period. 
  
C-4.3 Legal Authority Modifications 
 
At this time, there are no modifications proposed to the city's water quality ordinance, 
but if any do take place, the city will report it as part of its next year's PEA. 
 
No legal authority modifications are being proposed for next reporting year.  
 
No revisions to the LIP.  
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section 5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1  Overall Program Management 
 
The City continues to implement the municipal section of the LIP.   
 
Antonio Olivos resigned as the city's code enforcement officer.  Bruce Sharp, who was a city 
code enforcement officer but was on military leave for 2 years came back and is now part of the 
code enforcement team and responsible in partnership with Dan Felix for the existing facilities 
inspection program, in addition to code enforcement. 
 
The city is looking at a broader focus of environmental issues to meet the NPDES permit.  
Partnered with all the stakeholders of the South Orange County Integrated Regional Water 
quality Management Plan.  This plan looks at the Region as a whole in identifying potential 
partnerships with other agencies (cities, water districts, environmental groups and the County) in 
helping improving water quality, applying for grants or other sources of funds, prioritizing for 
projects.  
In addition, the city continue to chair the “South Orange County Team Arrundo" committee, 
with the goal of eradicating arundo and other invasive species from San Juan Creek Hydrological 
unit.  It has been proven that a healthy ecosystem leeds to a healthy watershed with better water 
quality.  The city is partnering with south orange county cities, the county, California 
Department of Fish and Game, US Fish and Wildlife, San Diego Regional Board, Trout 
Unlimited, US Forestry, US Corp of Engineers, and other resource agencies to develop an 
eradication plan, seek funding sources and implement the eradication.  As part of the plan, the 
city plan on monitoring and recording improvement to the local waterways water quality.  The 
city and the county were successful in obtaining a grant from DFG last year to help complete the 
plan and mapping the areas of arundo throughout South orange county.  The committee 
developed the basic plan and protocols and once the mapping is complete, it will be presented for 
adoption by all the South county cities.  This year, the mapping element of the plan was 
completed, and the committee has started to work on completing the plan and the environmental 
portion of the plan to comply with CEQA.  A detailed report will be provided as part of the 
2007-08 PEA. 
During this past year, the City was working with the South Orange County cities on the SEEP 
grant, which is focused on promoting landscape and irrigation improvements to reduce urban 
runoff.  The City's project is the retrofit and development of a landscape and irrigation 
demonstration project at City hall to use as an educational tool to educate developers and 
residents.  The city's project titled CHEF LIP, City Hall Environmentally Friendly Landscape 
and Irrigation Project was under design during the reporting year.  The City intends on 
implementing the project around Earth Day, April 2008, using volunteers from the community 
and employees.  Pre-project and post-monitoring are included in the project.   
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The city continues educating staff through regular employee newsletter with articles dealing with 
water quality issues, hazardous material handling, proper field activities, use of alternative less 
toxic material, recycling, pet waste, water conservation, pesticide and herbicide.  In addition, all 
new employees receive a water quality guidance manual.   
 
All employees receive once a year a water quality training session.   
All field employees received a first responder Haz-Mat training.  This year, the public works 
field employees received additional Haz-Mat training for dealing with hazardous material. 
All field employees received water quality training on municipal activities BMPs. 
 
The city’s environmental committee met monthly during the reporting period and has proven to 
be successful through adequate coordination among staff and regular training.  The NPDES 
coordinator uses this committee to educate staff, go over water quality issues, review on-going 
problems and discuss ways to resolve them.  In addition, this committee has been a good mean to 
insure that staff understand their role in the compliance with the NPDES permit.  This year, the 
NPDES coordinator used this committee to provide erosion and sediment control training and 
enforcement training.  In the upcoming year, the city plans on providing training to the 
inspectors to prepare them to take the Certified Inspector in Sediment and Erosion Control, a 
nationally recognized certification offered by CPESC. 
 
The city has a Water Quality and Watershed Management committee, with senior staff, city 
manager and 2 council members as members, and chaired by the NPDES coordinator.  This 
committee is a mean for the NPDES coordinator to inform senior staff of the various NPDES 
issues, and ask for guidance on various issues.  This committee meets every other month.  This 
committee is open to the Public and was promoted to the public during the past reporting year.  
More members of the public attended it regularly and provided feedback to the committee.   
To promote more watershed wide partnerships and keep efforts coordinated, the 3 NPDES 
coordinators in Dana Point, San Clemente and San Juan Capistrano recommended to their 
respective committees to have a joint meeting in Fall of 2007 to discuss common issues and 
common goals.   
 
The city continues to be very involved regionally in the water quality program, and provides 
leadership and commitment to the environment through chairing various committees.  This year, 
the city's NPDES coordinator joined the US Green Building Council and is working diligently to 
promote Low Impact Developments.  In addition, the City invited Mr. John Robertus  to educate 
the City on the importance of creek buffers in benefiting creek water quality and the eco-system.  
As a result of this presentation ,the City council directed the NPDES coordinator to develop a 
creek buffer ordinance.  This ordinance will be adopted in the upcoming year and will be 
reported in FY 07-08 PEA.   
This past year, the city’s water conservation efforts promoting reduction of urban runoff and 
conservation earned us the EPA title of Water Reuse Community.  This year the city hosted and 
attended a “Protector Del Aqua Professional” class, training was provided my Metropolitan 
Water District.  This class is directed towards landscape maintenance personnel, covering 
irrigation principles, adjustments and repair, system troubleshooting, controllers programming 
and irrigation scheduling.  This class helps landscapers understand the importance of irrigation 
system auditing and proper irrigation, to reduce urban runoff.  City staff attended the class in 
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addition to neighboring cities staff, CUSD staff and landscapers.  The city participated in 
compost giveaway to promote the use of compost, hence reducing the use of fertilizers and 
pesticides. 
 
The city keep promoting recycling efforts, that raise awareness regarding litter.  The new 
recycling containers at the parks have been very successful and are capturing a large number of 
recyclable material, that used to end up on the grounds.  The city's horseshoe recycling program 
did well this year and the city held 2 e-waste collection event.  During the e-waste collection 
events, public educational material on recycling and household hazardous waste was distributed.  
In addition, the city negotiated with TREX, plastic lumber manufacturor this year to capture the 
stable shaving plastic bags from all the stables in the city.  This program will be starting in FY 
07-08 and will be reported in next year's PEA. 
The City is considering the use of rubberized tires vs concrete for sidewalks.  The reasonning 
behind it is that these sidewalks allow some infiltration as they have about 1/2" opening between 
them, which would increase infiltration. 
 
Through the submittal of an Organization chart (LIP Exhibit A-5.1), the City of San Juan 
Capistrano identified which Department(s) were responsible for the implementation of this 
stormwater program element.   
 
During the reporting period, no changes were made to the Organization chart 
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
5.2) 
 
There was no change to the city facilities. 
 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary  
 

Municipal Facility Types Total 
Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 1 
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Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 23 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

4 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 1 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 7 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

19 

 
There was no change to the municipal inventory during last reporting year.  
 
Watershed Summary  

Sub-Category Facility Types Number 
of 
Municipal 
Facilities 
in 
Watershed 

San Juan Creek - Active or Closed Municipal Landfills 0 
San Juan Creek - Publicly Owned Treatment Facilities 0 
San Juan Creek - Incinerators 0 
San Juan Creek - Solid Waste Transfer Facilities 0 
San Juan Creek - Land Application Sites 0 
San Juan Creek - Sites for Disposing and Treating Sewage Sludge 0 
San Juan Creek - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
San Juan Creek - Uncontrolled Sanitary Landfills 0 
San Juan Creek - Corporation Yards 1 
San Juan Creek - Maintenance Yards 0 
San Juan Creek - Storage Yards for Materials 0 
San Juan Creek - Airfields (Landside Operations) 0 
San Juan Creek - Parks and Cemeteries 23 
San Juan Creek - Public Buildings (Police, Fire, Libraries, etc.) 4 
San Juan Creek - Stadiums 0 
San Juan Creek - Stables 1 
San Juan Creek - Boat/Shipping Yards 0 
San Juan Creek - Animal Shelters/Services 0 
San Juan Creek - Public Parking Facilities 7 
San Juan Creek - Other Facilities Identified by the Municipality 19 
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There was no change to the municipal inventory during last reporting year, FY 2006-07.  
 
 
C-5.3    Prioritization of Sites (LIP Section 5.3) 
 
There were no changes to the prioritization of sites in FY 2006-07 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total 

Number 
of 
Facilities 

Number of mandatory high priority facilities 37 
Number of "Other" high priority facilities  
Number of medium priority facilities  
Number of low priority facilities 18 
Total Number of Facilities 55 

 
There were no changes to the prioritization of sites in FY 2006-07 
 
Watershed Summary  
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

San Juan Creek 37  18 55 
Total for all 
categories 

37  18 55 

 
There were no changes to the city's watershed summary in FY 2006-07  
 
The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual Progress Report submittal.  Since there were no update to the municipal 
inventory and its prioritization, the same inventory provided as part of last year’s report is still 
valid and no update will be provided. 
 
C-5.4   Model Maintenance Procedures (LIP Section 5.4) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
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activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. 
 
There were no changes to the BMP fact sheets during FY 2006-07 
  
 
C-5.5    Inspection (LIP Section 5.5) 
 
City field supervisors regularly inspect staff and contractors during field activities.  Supervisors 
provide all contractors the appropriate BMPs that relate to their tasks as part of their contract.  
Supervisors review the BMPs with the contractors prior to start of the work.  Staff receive review 
of the BMPs and inspection to verify compliance with the BMPs. 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
 
Jurisdictional Summary  

Municipal Facility Types Total Number 
of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills  
Municipal Waste Facilities - Publicly Owned Treatment Facilities  
Municipal Waste Facilities - Incinerators  
Municipal Waste Facilities - Solid Waste Transfer Facilities  
Municipal Waste Facilities - Land Application Sites  
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge  
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills  
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards  
Corporation Yards - Storage Yards for Materials  
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

 

Other Municipal Owned and/or Operated Facilities - Parks and Cemetaries 23 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

4 

Other Municipal Owned and/or Operated Facilities - Stadiums  
Other Municipal Owned and/or Operated Facilities - Stables 1 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards  
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Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services  
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 7 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

 

Total for all Categories 36 
 

There were no facilities requiring corrective actions during the past fiscal year.  Contractors and 
city staff have been implementing adequate BMPs at the various facilities.  Frequent visits by the 
NPDES coordinator to the various sites with the various supervisors has increased the awareness 
significantly.    
 

Name of Field Program Number of Field Program Inspected 
Pest Control 1 
Tree Trimming 1 
Street Sweeping 1 
Sewer Maintenance 1 
Drainage Maintenance 1 
Street Maintenance 1 
Street Striping 1 
Concrete Maintenance 1 
Fire Hydrant flushing 1 
Total 9 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring Corrective 
Action 

Number of Re-inspections 
 

San Clemente Coastal 
Streams 

0 
 

0 

San Juan Creek 0 
 

0 

 
City staff maintained a good compliance record the past 3 years with no corrective actions 
required.  Staff have been following the adopted BMPs adequately and facilities conditions have 
been reflecting this improvement.   
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
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to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 
Programs with BMPs 
Fully Implemented 

Number of 
Facilities/Field 
Programs with BMPs 
Partially Implemented 

Number of 
Facilities/Field 
Programs With No 
BMPs  

San Juan Creek 45   
 
There were no facilities requiring corrective actions during the past 3 fiscal years.  Contractors 
and city staff have been implementing adequate BMPs at the various facilities.  Frequent visits 
by the NPDES coordinator to the various sites with the various supervisors has increased the 
awareness significantly.    
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
The city found no issues at its facilities requiring enforcement action.  
 
C-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Juan Creek 0 

 
C-5.6    Education and Training (LIP Section 5.6) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
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Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Construction 
Inspection training - 
MV 

10/23/06 
 

Building and 
Engineering 
 

Environmental 
 

3 

Integrated Pest 
Management 101 

06/21/07 
 

Building and 
Engineering  
 

Environmental  
 

1 

Finding of 
stormwater quality 
monitoring program 
workshop 

12/07/06 
 

Building and 
Engineering  
 

Environmental  
 

1 

New 
Development/Signifi
cant Redevelopment 
training 

10/25/06 
 

Building and 
Engineering  
 

Environmental  
 

1 

NPDES annual 
reporting system 
training 

09/05/06 
 

Building and 
Engineering 
 

Environmental  
 

1 

 
 
Training Conducted by City for City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

 
Annual field 
activities and fixed 
facilities BMPs 
training 

07/06/06 
 

Public Works  
 

 
 

22 
 

 
Inspectors and Code 
enforcement Officers 
NPDES training-
Enforcement 

7/12/06 
 

Building and 
Engineering 
 

 
 

9 
 

 
Inspectors and Code 
enforcement officers 
NPDES training 

08/08/06 
 

Building and 
Engineering 
 

 
 

9 
 

 
Inspectors and Code 
Enforcement 

9/13/06 
 

Building and 
Engineering 
 

 
 

9 
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Officers - Pre-rainy 
season refresher and 
guidelines 
Engineering plan 
checkers- Erosion 
and Sediment 
Control training 

09/25/06 
 

Building and 
Engineering 
 

 
 

4 
 

 
Annual NPDES 
general education 
Training -several 
sessions:10/5, 10/10, 
10/11, 10/16, 10/20 

10/5/06 
 

All city staff 
 

 
 

125 
 

 
Inspectors and Code 
Enforcement 
Officers- Erosion 
and Sediment 
Control Inspection 

11/04/06 
 

Building and 
Engineering 
 

 
 

9 
 

 
SSO response 
training  

11-30-06 
 

Public Works 
 

Field staff 
 

10 
 

 
SSO response 
training 

12-12-06 
 

Public Works 
 

water  
 

12 
 

 
SSO response 
training 

12-26-06 
 

Building and 
Engineering 
 

inspectors and 
code 
enforcement 
officers 
 

12 
 

 
Haz-Mat First 
Responder Training 

03/14/07 
 

Building and 
Engineering 
 

Building 
 

7 
 

Haz-Mat First 
Responder Training 

03/14/07 
 

Public Works 
 

Field staff 
 

22 
 

Fugitve dust 
training- AQMD 

04/05/07 
 

Building and 
Engineering 
 

 
 

9 
 

 
Fugitive dust 
training- AQMD 

04/05/07 
 

Public Works 
 

 
 

15 
 

 
Industrial facilities 
inspection training 

04/12/07 
 

Building and 
Engineering 
 

 
 

4 
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As indicated above the City conducted/participated in 20 training sessions during the current 
reporting year.  These training sessions reached a total of 125 municipal staff.     
 
Other training opportunities that the City participated in include the following:  
 
 
Title of 
Workshop or 
Training 

Date 
Attended 

Sponsoring 
Organization 

Staff 
Participated by 
providing a 
Presentation 

Name Department 

 
StormCon 
Conference 

7/22/06 
 

Stormwater 
Management 
 

� 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
StormCon 
Conference 

7/23/06 
 

Stormwater 
Management 
 

� 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
StormCon 
Conference 

7/24/06 
 

Stormwater 
Management  
 

� 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
Kids Watershed 
Conference 

1/09/07 
 

Dana Point 
Ocean 
Institute 
 

X 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
Kids Watershed 
Conference 

1/17/07 
 

Dana Point 
Ocean 
Institute 
 

X 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
Protector Del 
Aqua-MWD 

9/26/06 
 

MWD 
 

� 
 

Ziad 
Mazboudi, 
Francie 
Kennedy 
 

Building and 
Engineering 
 

 
Protector Del 
Aqua 

10/3/06 
 

MWD 
 

� 
 

Ziad 
Mazboudi, 
Francie 
kennedy, 
 

Building and 
Engineering 
 

 
Zero Waste 
Conference 

3/5/07 
 

Earth 
Resource 
Foundation 
 

X 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
Protector Del 
Aqua 

10/10/06 
 

MWD 
 

� 
 

Ziad 
Mazboudi, 
Francie 
kennedy,  

Building and 
Engineering 
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LEED/ LID 
workshop 

9/29/06 
 

USGBC 
 

� 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 

C-5.6.2    Education 
 
The City provides staff and contractor with a wide variety of information on its website at 
www.sanjuancapistrano.org.  In addition, the City set up a Hotline, and trained duty man of 
handling responses to calls.  In addition, the City has developed a manual for the duty man that 
is always located in the duty man truck.  The manual has all emergency contacts and 
procedures.  In addition, the building and engineering department provides emergency 
contacts for active developments in case of an emergency at an active development. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact 
Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

SJC employees Guidance 
Manual  

15 
 

new employees received as part of 
the new hiring process packet 

Municipal Employees 
NPDES educational 
presentation 

125 
 

Presentation and testing pre-and post 
presentation to all employees 

Caltrans erosion and 
sediment control measures 
inspector's manual 

9 
 

distributed during training session 

Code Enforcement 
Investigative Manual 

9 
 

distributed during training session 

Que Pasa Employees 
environmental newsletter 

1500 
 

Monthly citywide environmental 
education newsletter 

Residential environmental 
newsletter 

20000 
 

Mailing to all postal accounts in the 
city, residential and businesses twice 
a year 

Business environmental 
newsletter 

4000 
 

Mailing to all businesses doing work 
in the city twice a year 

Total number of outreach 
materials distributed 
during the current 
reporting year 

25,658 
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Jurisdictional Summary – Workshops 
 
Workshop Title Subject Date Target Audience Number of 

attendees 
 
Green Building 
and LID 

Low Impact 
development 
and green 
building 
 

10-24-06 
 

Planning 
Commission and 
general public 
 

40 
 

 
Green Building 
and LID 

Low impact 
development 
and green 
building 
 

1-16-07 
 

City Council and 
general public 
 

75 
 

 
Leadership 
Academy-
Environmental 
programs 

General 
education on 
citywide 
environmental 
programs 
 

4-30-07 
 

general public 
 

23 
 

 
Creeks and water 
quality 

creek buffers 
and their 
benefits 
 

8-7-06 
 

Open Space 
committee 
 

50 
 

 
Center for 
Universal Truth: 
organic dinner and 
environmental 
awareness 

 
Environmental 
programs in 
CSJC 
 

 
2-23-07 
 

 
Center for 
Universal truth 
congregation 
 

 
75 
 

 
Environmental 
awareness in SJC 

Environmental 
education 
covering water 
conservation, 
ipm, 
stormwater 
BMPS 
 

6-9-07 
 

Mission SJC 
Flower and 
Garden show 
attendees 
 

128 
 

 
 
 
The city included NPDES requirements in all contracts and provided contractors with the 
appropriate BMPs that are applicable to the contract.  Regular inspections have shown that 
contractors have been implementing the BMPs adequately and inclusion of the BMPs in their 
contract has been very useful.  The regular inspections by city staff have also been helpful in 
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raising the awareness to the contractors in the importance of compliance in water quality 
regulations.  
The City continues to prepare new material to promote environmental awareness to the 
community through the regular environmental newsletters both for residents and businesses.  
Instead of just concentrating on water quality, an overall environmental awareness and 
community understanding of how various environmental impacts affect the community, health 
and safety, kids have been returing good results.  More and more community members have been 
attending the various events and wanting a clean environment from pollutants to trash and litter 
to clean air.  Volunteers at the annual creek clean up event continue to increase and attendees 
share their concern for the environment and the need to do more.  Council continues to support 
the various environmental programs.    
 
Website 
 
The city's environmental website continues to be updated regularly and educational material 
included.  The general environmental awareness campaign continues to be helpful versus 
concentrating on water quality alone.  Recycling, integrated pest management, green building 
techniques, clean air quality issues are all included, and pages for residents, businesses and a 
Spanish page are regularly upadated.  All the new development requirement and material are 
included in the city's building and engineering page for developers to be able to download 
materials such as the city's WQMP template, city BMPs, etc.. 
Events such as Earth Day and the creek cleanup day are posted and invitation for speaker is 
always on the website.  
The City launched a new website this year that is easier to navigate for the public, and is in the 
process an intranet that will facilitate staff training.  
 
C-5.7   Environmental Performance Report (LIP Section 5.7) 
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes: 
 
Program elements with past and present problems in need of improvement 
Improvements that occurred during the reporting year 
Program elements that are currently in need of improvement 
Specific action plans and timeframes for implementing necessary improvements 
 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports are completed each year by the City from inspection 
forms for each inventoried municipal fixed facility, field program, and drainage facility.  
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Report Preparer Information   
EPR Report Form Preparer Signature:                                                                              
Date: 
EPR Report Form Name and Title (Printed below) 
CITY OF San Juan Capistrano 
ENVIRONMENTAL PERFORMANCE REPORT 
Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                                                Fixed Facility                          Field 
Program 
Program Name: City of San Juan Capistrano Corporation Yard  
Address (if applicable): 32400 Paseo Adelanto 
Contact person/ title: Jack Galaviz, Public Works Manager 
Number of Employees: 23 
                                                                  No Previous or Current Problems Have Been 
Identified 
 
Information From Previous Reporting Period: From July 1, 2006 To June 30, 2007    
Past Problems Identified on Previous EPR Form: 
N/A 
 
                                                                                              Estimated                                
Actionable Issues                                                                 Start Date                   
Completion Date                                                                                                                   
 
 

  If the corrective actions as identified in the previous report have not been completed an 
explanation and new estimated start and completion dates are provided on a separate sheet. 
 
Information From Current Reporting Period: From July 1, 2006 To June 30, 2007 
How Many Inspections Have Occurred During the Reporting Period: 48 
Dates of Inspection(s):  regular monthly inspections 
Current Problems/Issues Identified: None at this time 
 
                                                                                                               Estimated                      
Actionable Issues                                                                 Start Date                   
Completion Date                                                                                                                   
 
 
Report Preparer Information  Jack Galaviz 
EPR Report Form Preparer Signature:Jack Galaviz                                                                   
Date: 11/15/06 
EPR Report Form Name and Title (Printed below) 

0033185



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-16 November 15, 2007 
DAMP Appendix C-5 
 

 
C-5.8   Municipal Activities Program Modifications  
 
The program modifications that will be made to the Municipal Activities section of the City’s 
LIP included the following:  
 
No modifications proposed.  
 
C-5.A  ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first indentified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 
Trash and Debris Controls (formerly Litter Control) 
Solid Waste Collection/Recycling 
Drainage Facility Maintenance 
Catch Basin Stenciling 
Street Sweeping 
Household Hazardous Waste (HHW) Collection 
 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 
The city takes litter control very seriously.  Various programs have been incorporated in day to 
day operations to promote a Litter free city.  These programs include regular trash maintenance 
at all city facilities, parks, train station.  In addition, the city has been placing recycling 
containers in all city parks to promote recycling.  This has been very successful and the city 
continues to promote various recycling programs throughout the community.   
Earth Day and the annual creek cleanup day have been very successful events during which the 
city shows the impact of litter on the community. 
The city held an e-waste collection event to promote collection of various electronic waste and to 
prevent illegal dumping of this material.  This event was very successful and future event will be 
held in the community on a regular basis. 
The city's ban on polystyrene foam continues to show great results as parks and other city 
facilities are free of this material, and staff are finding less of it floating around compared to pre-
ban years. 
During the city's Swallows parade, which is one of the city's largest events, the city sets up an 
entire trash, recycling and manure collection operation that have resulted in great clean parade.  
All catch basins are also protected to prevent any trash and debris from entering during the event. 
 
The City owns a trash enclosure that has been subject to illegal dumping and a regular 
maintenance problem near the train station. This year the city retrofited this enclosure with a 
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roof, made it larger and cut down the landscape around it to make it very visible and reduce the 
litter and illegal dumping problem. 
The City became this year a Keep California Beautiful community, and plans on working with 
neighboring communities on raising the awareness on the importance of litter prevention and 
keeping our streets clean. 
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
Others  
 
The city continues to distribute and promote recycling and a litter free community.  Articles such 
as 'Where does litter come from: All of US" have raised the awareness that one should be more 
aware that litter sometimes can be the result of certain actions that might not include littering, 
such as keeping the lids off of the trash can, or use of polystyrene foam material that is just 
picked up by wind and end of as litter. 
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The city continues to achieve great success with its recycling programs in the community.  The 
city has exceeded its 50% required diversion through various recycling programs such as manure 
composting for all the stables in the city, educating commercial facilities, plastic bag recycling 
program, promoting reuse of material and developing a "Re-Use San Juan Capistrano" resource 
of available reuse opportunities in town.  In addition hosting regular e-waste collection event 
prevents these material from ending up in the solid waste stream.  
 
The total quantity of solid waste collected during the reporting period is as follows: 
 
Weight in Tons 
85923 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
The city continues to inspect all catch basins in the city annually.  The city develops a work 
order following the completion of the inspection program, then contractor cleans any catch basin 
identified as required cleanup.  The contractor also receives as part of this inspection a work 
order for any catch basin needing re-stenciling. 
 
Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 1650 
[B]Total Number of Catch Basins in City (#) 1200 
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Total Number of Catch Basins Inspected (#) 1200 
[A]Total Number of Catch Basins Cleaned in 
City (#) 

120 

[P]Percentage of Catch Basins Cleaned (%) 10 
Total Volume of Material/Debris Removed  130 
Method of Material/Debris 
Removal:<br/>Vacuum Truck 

121 

Hand Crews 5 
Others 4 
 
Status of BMP Implementation 
 
 
Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance Staff 
- Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Conduct intermittent 
inspections 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Plug inlet during 
cleaning 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Other 

 
 

 
 

 
 

 

Source and Treatment     
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Control - Clean catch 
basins intermittently as 
needed - Clean at 
pipeline gradient 
changes 

   

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Other 

 
 

 
 

 
 

 

Treatment Control - 
Clean dissipators as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Are there any dry weather sewer diversions in place 

 
 
If yes, please provide information on the diversions. 
 
Date 
Started 

Channel 
Name 

Location of 
Diversion 

Costs For 
Diversion 
Setup 

Costs for 
Diversion per 
Gallon 

Amount of 
Flow Diverted 

      
 
 
Did you evaluate the need for additional drainage facility sewer diversions for dry weather flows 
within your jurisdiction? 
 
 
 
If yes, to the extent that you can, please provide the following information on the evaluation(s). 
 
Channel 
Name 

Location 
of 
Diversion 

Costs for 
Diversion 
Setup 

Costs for 
Diversion 
Per Gallon 

Amount of 
Flow 
Diverted 

Status 
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Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer 
(if available) 

Number Implemented Type of Analysis 

San Juan 
Creek 

installation of 
trash 
StormFlo 
screen at 
Avenida 
Aeropuerto 
inlet 

Roscoe Moss 1 none- regular visual 
inspection 

 
C-5.A.4 Catch Basin Stenciling  
 
The City uses Das Curb markers that have the City of San Juan Capistrano on the marker.  All 
new developments are required to use this marker. City staff replace the curb markers when 
necessary.  During the annual inspection, if any marker is found removed, it is tagged to be 
replaced. 
 

 
 
Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-stenciled this 
reporting period 

68 6 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
 

Type of Application(s) Used % Used 
Spray Paint 0 
Curb Markers 100 
Heat Application 0 
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Adhesives 0 
Others 0 
 
 
Phrase Used Yes/No 
Spray Paint  
No Dumping - Drains to Ocean  
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C-5.A.5 Street Sweeping            
 
The city has currently 14 posted miles "no parking" on street sweeping days.  The city does not 
have all streets posted "no parking" on street sweeping days.  The city gets input from the street 
sweeper operators on streets that are regularly impacted by parked cars and does not as a result 
receive adequate street sweeping.  Following notification, the city posts these streets and follows 
it with regular enforcement.  This program has been successful.  The city was facing parking 
problems on street sweeping days mostly in low income residential multi-family areas, but since 
the introduction of the "no-parking" postings, this has not been a problem.  
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
 
Did you purchase new street sweeping equipment or establish new contracts for said services?  
NO 
 
 
 If yes, how did you consider pollutant removal effectiveness prior to the purchase of 
equipment or establishment of a new contract? 
 
 
 Considered 
Manufacturer Specifications  
Technical Documents  
Other  
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum  
Brush assisted  
Regenerative Air 1 
Other  
 
Total Weight 
Collected 
for Fiscal year (tons) 

Total Weight Miles 
Swept (Miles) 

267 155 
 
How is the % determined? Determined 
Estimates  
Studies  
Others: disposal receipts  
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Question Yes/No How Often By What Means 
Parking restrictions for street 
sweeping? 

  Sign placement and 
enforced by deputy 
sheriff. 
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

 randomly  
 

 
Are streets inspected for sweeper 
effectiveness? 

 bi-monthly visual drive 
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C-5.A.6 Household Hazardous Waste Collection  
 
The Prima Deschesha landfill is located within the city limits and has a Household hazardous 
waste collection center.  As a result the city promotes to its residents to use that facility that is 
available to them since it would take the same time to drive to the landfill from any location in 
the city as to drive to a special event hosted by the city.   
 
This year, the city held 2 e-waste collection event.  The city promotes the proper disposal of 
household hazardous waste at all its public education events.  In addition, this year for Earth 
Day, the city partnered with the Orange County Waste Management Department and its 
Household Hazardous Waste division to have a booth at the event.  The city also has flyers 
promoting proper disposal of these materials, and use of alternate material. 
 
Question Yes/No How Many Times Per Year 
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days? 

NO  

 
If yes, please also fill out the table below categorizing your waste.  
 
Category – Type of Waste Amount of Waste 

Collected (Pounds) 
Flammable & Poison - Flammable Solid/Liquid  
Flammable & Poison - Bulked Flammable Liquids  
Flammable & Poison - Oil-Based Paint  
Flammable & Poison - Poison (Excl aerosols)  
Flammable & Poison - Reactive & Explosive  
Acid - Inorganic Acid  
Acid - Organic Acid  
Base - Inorganic Acid  
Base - Organic Acid  
Oxidizer - Neutral Oxidizer  
Oxidizer - Organic Peroxides  
Oxidizer - Oxidizing Acid  
Oxidizer - Oxidizing Base  
PCB Containing - PCB Containing Paint  
PCB Containing - Other PCB Waste  
Aerosol - Corrosive Aerosols  
Aerosol - Flammable Aerosols  
Aerosol - Poison Aerosols  
Reclaimable - Antifreeze  
Reclaimable - Car Batteries  
Reclaimable - Fluorescent Bulbs  
Reclaimable - Latex Paint  
Reclaimable - Motor Oil/Oil Products  
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Reclaimable - Oil Filters  
Reclaimable - Mercury (Metallic)  
Other - Medical Waste  
Other - Household Batteries  
Other - Other  
Abestos  
 
Does your 
juridiction 
participate in 
used oil grant? 

Grant 
Begins on  

Gran 
Ends on 

Have you 
quantified the 
amount of oil 
collected as part 
of the grant? 

Motor 
Oil/Oil 
Products 
Collected 

Oil Filters Collected 

 
 

7/1/06 6/30/07  57,500 
gallons 

39000 
 

The city has 12 used oil collection centers.  It is a very large number of facilities for a city the 
size of San Juan Capistrano.  Within a short driving distance any do it yourselfer can drive to a 
nearby center to dispose of the oil. 
 
The city partnered this past reporting year with the county on various events, such as Earth Day, 
SJC CARE show, 4th of July.  In addition, the city has 20 banners in the downtown on street 
lights, promoting proper disposal of used oil, and protection of the environment.   
 
The city had a banner in the entrance to city hall for 4 months with the proper disposal of used 
oil and "only rain in the drain" message. 
The city has also on the city's website, and in city hall information on proper disposal of used oil. 
The city has been working with the county of orange stormwater program on public educational 
material.  All material developed is posted in the city for the public and distributed at the various 
public education events. 
The city has been promoting the proper disposal of batteries and fluorescent bulbs as they are 
now considered household hazardous waste.  The city accepts batteries at city hall, but bulbs 
have to be taken to the Household hazardous waste collection center.    
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C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
The city continues to partner with the UC Extension Program to assist in any fertilizer 
management issues, and obtain guidance on adequate usage.  The same applies to use of 
pesticide, integrated pest management program approaches has promoted less use of pesticides in 
general. 
The city has reduced the use of various fertilizers significantly in the past year. The City is using 
a fertilizer cocktail that cuts in half the amount of fertilizer used. We reduced the amount of 
fertilizer that we use on targeted ground cover and turf, to see if we can promote healthy plants 
with reduction in fertilizer.  
The city is using more and more mulch to control weed growth in landscaped areas and to reduce 
the use of weed control. 
The City plans on looking at ways to eradicate artichoke Thistle that continues to be a problem in 
the open space. 
 
 
A.   Fertilizer Management 
 
Question Yes/No Specify (if needed) 
Did a city personnel apply fertilizers in your 
jurisdiction? 

 
 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

 
 

 

Did a city personnel determine which type of 
fertilizer to use? 

 
 

 

Did a contractor determine which type of 
fertilizer to use? 

 
 

 

Did a city personnel determine the fertilizer 
application rates? 

 
 

 

Did a contractor determine the fertilizer 
application rates? 

 
 

 

Did a city personnel determine the timing of 
fertilizer applications? 

 
 

 

Did a contractor determine the timing of 
fertilizer applications? 

 
 

 

Did a city personnel determine the application 
methods of fertilizers? 

 
 

 

Did a contractor determine the application 
methods of fertilizers? 

 
 

 

Did a city personnel store the fertilizers?  
 

 

Did a contractor store the fertilizers?  
 

 

Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

Some, mostly slow release 
fertilizer are used 
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Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

 

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

At the start of each application 
process 

If Yes, How is calibration done? (Please specify)  
 

Setting on bag 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 
 

 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

 
 

Sweep up 

Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

176 

 
 
Brand Name Nitrogen Phosphorus Potassium Total Amount 

Applied (lbs) 
Amonium Sulfate 21 0 0 600 
Peters 20-20-20 20 20 20 55 
Iron 4.5%    72 
Best Turf Supreme 16 6 8 12500 
Calcium Nitrate 15   180 
UREA  46 0 0 1500 
ProBalance 15-2-15 15 2 15 200 
 
Please list the types and quantities of fertilizers that were applied in your jurisdiction during the 
last fiscal year.  If both city personnel and contractors apply fertilizers, please provide 
information for each of them. 
 
B. Pesticide Management 
 
Question Yes/No Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)   
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?   
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
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Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   
Do you monitor Insects/Mites: Others? (Specify)   
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   
Do you monitor Diseases: Other? (Specify)   
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

  

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative 
Extension? 

  

Do you identify pests from Internet?   
Do you identify pests from Pest Control 
Advisor? 

  

Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)   
Did a city personnel apply insecticides/miticides 
in your jurisdiction? 

  

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

  

Did a city personnel apply herbicides in your 
jurisdiction? 

  

Did a contractor apply herbicides in your 
jurisdiction? 

  

Did a city personnel apply fungicides in your 
jurisdiction? 

  

Did a contractor apply fungicides in your 
jurisdiction? 

  

Did a city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide saftey? 
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Do you calibrate the equipment used for the 
application of pesticides? 

  

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 each application 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 test application on small area, 
setting on sprayer/spreader 

Do you have written procedures in place to deal 
with pesticide spills? 

  

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

  

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 

  

Do you typically clean up small spills of 
pesticides by Sweeping? 

  

Do you typically clean up small spills of 
pesticides by Washing? 

  

With the left over pesticide from an application, 
do you store for the next job? 

  

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

  

With the left over pesticide from an application, 
do you ... (Please specify). 

 dispose of pesticide by spraying on 
another area. 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

  

The location where you clean vehicles used to 
transport pesticides is at your own facility. 

  

The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

  

The location where you clean vehicles used to 
transport pesticides is at the application site. 

  

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

 contractor's facility 

When pesticides land of-target (i.e. on sidewalks   
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and streets), you sweep/blow. 
When pesticides land of-target (i.e. on sidewalks 
and streets), you wash. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

  

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 76 

How many acres of insecticides/miticides were 
applied? 

 1 

How many acres of herbicides were applied?  75 
How many acres of fungicides were applied?  0 
How many acres of molluscides (i.e. snail baits) 
were applied? 

 0 

 
 
Please list the types and quantities of pesticides that were applied in your jurisdiction during the 
last fiscal year.  Please obtain this information directly from pesticide use reports submitted to 
the Agricultural Commissioner.  If city personnel and contractors apply pesticides, please 
provide information for both. 
 
 
     Category of 

Pesticide 
Brand Name EPA Registration 

Number 
% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

 
Round Up Pro 

524-475 41 8261 Oz     
 

 
Fumitoxin 

72959-1-5857 55 200.4 Oz     
 

 
Surflan 

62719-113 40.4 1700 Oz     
 

 
Pendulum Aqua Cap 

241-416 38.7 1047 Oz     
 

 
Fusilade II 

10182-393 24.5 82 Oz     
 

 
Manage 

524-465 75 5.4 Oz     
 

 
Trimec 

2217-517 79.67 2367.4 Oz     
 

 
NO FOAM A 

1050775-50015 90 990 Oz     
 

 
Envoy 

59639-78 12.6 55 Oz     
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Fruit Stop 5481-66-65-783 5.68 100 Oz     
 

 
Merit 2 

3125-418 21.4 .75 Oz     
 

 
BOOT HILL 

7173-188 0.005 110.5 Oz     
 

 
Talstar One 

279-3206 7.9 38 Oz     
 

 
Barricade 65 

100-834  481.40 Oz     
 

 
Speed Zone 

2217-833  192 Oz     
 

 
Diphacinone 

10965-50003  544 Oz     
 

 
Merit 75 WSP 

432-1318  6.4 Oz     
 

 
Metasystox R2 

10163-220  200 Oz     
 

 
Weed Hoe 108 

50534-6-17545  1439 Oz     
 

 
Fungo Flo 

58185-33  32 Oz     
 

 
Maki 

7173-188  139.5 Oz     
 

 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

  

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

 Contractor keeps records 

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

  

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

  

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

  

An alternative to pesticides was used: Weeds -   
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Mulch for suppression 
An alternative to pesticides was used: Weeds - 
Fabric for suppression 

  

An alternative to pesticides was used: Weeds - 
Adjust mowing height 

  

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

  

An alternative to pesticides was used: Weeds - 
Flaming 

  

An alternative to pesticides was used: Weeds - 
Landscape design 

  

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

  

An alternative to pesticides was used: Diseases 
- Irrigation 

  

An alternative to pesticides was used: Diseases 
- Plant selection 

  

An alternative to pesticides was used: Diseases 
- Pruning 

  

An alternative to pesticides was used: Diseases 
- Fertilization 

  

An alternative to pesticides was used: Diseases 
- Landscape design 

  

An alternative to pesticides was used: Diseases 
- Other (Please specify) 

  

An alternative to pesticides was used: Insects - 
Biological control 

  

An alternative to pesticides was used: Insects - 
Plant selection 

  

An alternative to pesticides was used: Insects - 
Pruning 

  

An alternative to pesticides was used: Insects - 
Physical Removal 

  

An alternative to pesticides was used: Insects - 
Landscape Design 

  

An alternative to pesticides was used: Insects - 
Other (Please specify) 

  

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Dave Hubler, 949-443-6365 

 

0033202



  
 

CITY OF SAN JUAN CAPISTRANO 
 
 

 
 
 
 

11-15-07 
 
 

 
 
 
 
 
 
 
 
 

 
SECTION C-6 

 
 
 

Public Education 
 
 
 

PROGRAM EFFECTIVENESS ASSESSMEN 
 

0033203



  
SECTION C-6, Public Education  
 

Orange County Stormwater Programs  C-6-1 November 15, 2006 
DAMP Appendix C-6 

C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section 6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permits set a high expectation for 
the performance of the public education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section 6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section 6.3) 
 
The City continues a very aggressive public education campaign.  The city is a very 
active member of the County Public education committee, and participates in all county 
events.   All material developed by the County program are made available to the Public 
at city hall.  In addition, the city has developed additional material that  
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following  
 
Public Education Material Distribution 
 
The City made educational materials available to its residents at the following public 
facilities:   
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Employee Training and Outreach: 
Available Materials 
All material is available at City hall and on the city's website in English and Spanish 
 
BROCHURES- ENGLISH 
The Ocean Begins at Your Front Door  
Do You Know Where The Water in Your Storm Drain Goes?  
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Proper Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
Help Prevent Ocean Pollution: Tips for Horse Care 
Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
Help Prevent Ocean Pollution: Tips for Pet Care 
Help Prevent Ocean Pollution: Tips for Pool Maintenance 
Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
Help Prevent Ocean Pollution: Tips for Mobile Detailing 
Water Quality Guidelines for Permitted Lot and Pool Drains  
Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  
Sewage Spill Reference Guide 
Help Prevent Ocean Pollution: Tips for Home Improvement Projects 
Help Prevent Ocean Pollution: Tips for Residential, Pool, Landscape and Hardscape 
Drains 
Help Prevent Ocean Pollution: Tips for Projects using Paint 
Coloring and Activity book 
 
BROCHURES- SPANISH 
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
Help Prevent Ocean Pollution: Tips for Pet Care 
Help Prevent Ocean Pollution: Tips for Horse Care 
Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
Help Prevent Ocean Pollution: Tips for Pool Maintenance 
Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- North County 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- Central County 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
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POSTERS 
BMP Poster for Food/Restaurant Industry 
BMP Poster for Auto Repair Industry 
BMP Poster for Gas Station Operation 
EPA construction BMPs  
 
OTHER 
Construction Runoff Guidance Manual 
Keep Gutters Clean for Those Downstream bookmarks 
Project Pollution Prevention magnets  
 
San Juan Capistrano Environmental Calendar 
Putting it to good reuse San Juan Capistrano 
Reducing Junk Mail in San Juan Capistrano 
Winter 06 Environmental Newsletter 
Summer 07 Environmental Newsletter 
West nile virus prevention flyer 
Trash awareness flyer 
CIWMB mulch booklet 
WQMP requirements, template and instructions 
Grease installation requirements 
Equestrian Water Quality Best Management Practices  
Single lots Erosion and sediment control flyer  
 
The city developed in partnership with the UC Extension Program, a flyer on the benefit 
of composting, how to compost.  This flyer was distributed at a compost educational 
class given this year, and is available to the public.  
 
The City provided education and training for its direct employees, specifically:  
Training & Outreach Activity 
Placed information in the City’s employee monthly newsletter., Que Pasa.  Every 
newsletter had material covering various subjects from ways to preventing pollutants to 
recycling, handling used oil, household hazardous waste, use of alternative products to 
pesticides or toxic harsh chemicals. 
 
All new employees received a water quality educational packet as part of their new 
employee orientation. 
 
Conducted training sessions: Provided training to public works staff on proper BMPs for 
the field employees.  Employees were tested at the end of the training.  This is an annual 
training provided by the NPDES coordinator. 
Provided general water quality training to all city staff and staff were tested prior to 
training and post training.  This is an annual training for all employees including part 
time employees.. 
 
Provided all city employees with Stormwater quality 101 training, explaining the rules 
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and regulations, sources of pollutants and BMPs.  This training was done as part of a 
general employee assembly meeting. 
 
As a way to provide educational material through e-mails, all e-mails include an 
education footer that covered topics from water quality BMPs, proper handling and 
disposal of household hazardous material, recycling, water conservation and mostly 
proper disposal of pet waste.  The messages were modified monthly. 
 
Monthly engineering environmental committee meetings were held, during which the 
NPDES coordinator covered various topics such as proper inspection, code enforcement 
issues, NPDES permit and regulations revision, review of on-going issues, pre-winter 
inspection issues.  Videos, power point presentations and various educational materials 
were distributed at these meetings. 
 
Water Quality and Watershed Management Committee meetings were held bi-monthly.  
These meetings were attended by department heads, city manager and 2 council 
members.  These meetings were used as a tool to update the executive team on water 
quality related issues and as a way to increase awareness of the program and provide an 
update on goals and objectives and plan of action.  This past year these meetings were 
open to the Public and meeting agendas were posted at City hall and at the local library.  
Several members of the public have joined the city in the meetings in this past year.  
Other members of the Public were 2 members of the Water Advisory Committee.  The 
committee meetings included presentations and educational material.  
All field staff were trained and educated this year on dealing with sewage spills.  
All field employees received Haz-Mat first responder training, and a Haz_Woper 
advanced haz-mat response training. 
  
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
Training & Outreach Activity 
Distributed BMP fact sheets and/or Construction Runoff Guidance Manual  at the time of 
permit issuance.  In addition, the city provided all grading projects with an EPA poster 
titled " Stormwater and the Construction Industry" .  This poster provides photos of 
correct ways to place erosion and sedument control measures and various additional 
information related to construction sites.  http://www.epa.gov/npdes/pubs/posterside1.pdf  
and http://www.epa.gov/npdes/pubs/posterside2.pdf 
This poster has been very helpful in showing how to have a compliant construction site. 
 
Prior to each rainy season; the NPDES coordinator instructs the inspectors of the need to 
remind all construction sites of the stepped up requirements with the start of the rainy 
season.  The inspectors inform the superintendents of the need to have extra bags on 
hand.  All stockpiles are covered daily, proper catch basins and inlets are protected.   
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Prior to the start of any grading project, a pre-grading meeting is held during which 
erosion and sediment control issues are covered in detail. 
 
The City provides one on one meetings with developers ad engineers to educate on water 
quality requirements.  The NPDES coordinator provides this service and follows up with 
regular field visits, especially on large sites where the conditions are very dynamic.  In 
addition, the city posted all requirements, forms, BMPs on the city's website. 
 The city developed a flyer for small grading projects, single lot, using mostly photos to 
show how adequate erosion and sediment control measures and other non-structureal 
BMPs must be incorporated in the project.  Unlike large projects where expertise is 
available, small projects usually need more education.  The flyer is working really good 
as the city has received positive comments from inspectors using it with small projects.  
 
Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
Mailed brochures to industrial site owners/operators :  The city mailed an environmental 
newsletter to all businesses in the city as part of the business education program.   
Distributed BMP information to owners and operators during inspections.  As part of the 
City's inspection program, inspectors provided industrial site owners and operators  with 
educational material and BMP fact sheets as they apply to their business.  All industrial 
facilities in the city were visited this year. 
Provided information with applications for business licenses.  The City sent the urban 
runoff database form to all businesses in the city as part of the business license renewal 
process.  The form requested that all businesses provided updated information regarding 
the business, any material stored on site, outdoor activities.  This form was used by the 
city to develop an updated inventory and to inform businesses of the related regulations.   
 
In coordination with South County Wastewater Authority (SOCWA), who provides the 
city's industrial waste discharge permit inspection for industrial facilities, information 
regarding water quality BMPs are distributed by the inspector. 
    
 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
The city mailed 2 environmental newsletters to all commercial businesses in the city as 
part of the business NPDES education program. 
 
The city provided outreach to businesses through presentations to the San Juan 
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Capistrano Rotary Club. 
As part of the City's inspection program, inspectors provided commercial site owners and 
operators with educational material and BMP fact sheets as they apply to their businesses.
The city requires all new businesses and as part of the annual business license renewal an 
urban runoff form to be completed, and provides information regarding the NPDES 
permit. 
All food facilities in the city were inspected monthly during the year by the City's 
consultant ECIS.  All new food facilities receive educational material. 
  
 
 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
Outreach Initiatives 
The City published information about urban runoff and stormwater pollution issues on 
the City’s website.   
The City continues to publish a monthly article titled " The environmental corner" about 
urban runoff, stormwater pollution and other environmental issues in the "Capistrano 
Dispatch" a local newspaper.  The City continues writing bi-weekly article, titled :" The 
Quest for Enviro Harmony" in the Capo Valley News.  This article features Questions 
and Answers on environmental issues that include among other topics stormwater issues 
and BMPs.    
The city continues to promote the Stormwater Hotline through the various publications 
and on the website, and through distribution of business cards.  
 
Advertised on street banners using stormwater pollution prevention artwork.   
The city partnered partnered with the OC Used oil Program and placed several Leaky Oil 
Ad in the local newspaper, promoting the recycling of used oil.  Spanish ads were placed 
in the local newspaper. 
 
Participated in community events by hosting a booth with information and promotional 
materials.  The city held 4 concert at the Park events, during which an educational booth 
was set up and material promoting good best management practices.  In addition, on 4th 
of July the city held a public education booth.  The city holds an annual Earth Day event, 
during which the city partners with various other government agencies and environmental 
groups to promote pollution prevention, water conservation, recycling, energy 
conservation and other environmental messages.   
Participated in and promoted clean-up events such as the Annual Inner Coastal & 
Watershed Cleanup Day.  The city held its 6th annual event, during which an emphasis 
on proper handling of trash, dog waste pick up and prevention of pollutants from 
reaching the water bodies is emphasized.   
The city provided 2 presentations to the Dana Point Ocean Institute Kids Watershed 
Academy, a presentation to a Gifted Alternative schooling program, a church group and 
the Rotary club. 
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2 environmental newsletters were mailed to all residents.  
The city made 2 presentations on stormwater education to residents as part of the citizen's 
leadership academy program.  
The City had a booth at the annual barn dance to reach out to the equestrian community 
which is large in San Juan Capistrano and used the back cover of the program to place an 
ad titled:" Storm drains lead straight to the Ocean"..    
 
 
The following initiatives targeted schools: 

Schools Initiatives 
Provided stormwater educational materials and give-aways to schools or school 
districts . 
The City participates annually in the Dana Point Ocean Institute's Kids Watershed 
Academy, as a speaker and in assisting in the various presentations. 
Provide stormwater pollution prevention information at school outreach events such 
as the Children’s Water Festival . 
Used the Enviroscape model to teach students about urban & stormwater runoff.  
 
The city partnered with all local schools for the Earth Day event, and school children 
were brought by teachers to the events as an educational day.  
Material is provided on the city's website for teachers and kids to access regarding 
stormwater programs and environmental issues.  
The city set up a presentation by the County of Orange monitoring team to a school 
class to be educated on what is monitoring, and how it is done.  

 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 
Formed partnerships with the water department to distribute information through 
billing inserts.   
Formed partnerships with agencies to conduct joint outreach: the city started a 
partnership during FY 05-06 with the City of Dana Point, San Clemente and South 
Coast Water District to develop joint outreach material and an event to promote 
urban runoff reduction, water conservation and use of California native plants.  In 
addition, a joint "Protector Del Aqua" class was put together for the 4 agencies, that 
took place in September and October of 2006.  
The Tri-cities partnership worked last year on setting up an H2O for HOA water 
forum.  This will be reported in FY 07-08 PEA. 
Formed partnerships with agencies to produce joint outreach materials.  The Tri-
cities group developed a water conservation flyer, and a sprinkler key will be 
distributed to all household in FY 07-08. 
Formed partnerships with agencies with a common message as part of the Watershed 
group.  In FY 07-08, common public education messages will be launched, 
including unified press releases and newspaper articles.  
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The city discussed with CUSD and Caltrans opportunities for various BMPs to be 
implemented.  An update will be provided in FY 07-08 PEA. 

 

Water Conservation Program 
 
There is an obvious link between excessive landscape watering, other outdoor water uses, 
and urban runoff.  Water conservation and customer service staff have several goals in 
common with San Juan Capistrano’s runoff reduction program, and coordinate public 
outreach and education programs to address both issues whenever possible.  Since 1991, 
the City has actively promoted and encouraged water conservation and water use 
efficiency, which supports our efforts to reduce illicit discharges and urban runoff.  The 
City has a list of Water Demand Management Programs relating to runoff reduction and 
public education, described below. 
 
The City of San Juan Capistrano (City) has demonstrated its commitment to conservation 
by voluntarily signing the California Urban Water Conservation Council Memorandum 
of Understanding (CUWCC MOU) regarding urban water conservation Best 
Management Practices (BMPs) in California.  Signatories to the MOU have committed to 
use good-faith efforts to implement cost-effective BMPs.  The City files BMP Reports 
biennially, entering data directly into the statewide CUWCC database via the Internet.  
Detailed information on activity within each BMP is also filed with the California 
Department of Water Resources as part of the City’s Urban Water Management Plan.  A 
summary of conservation activities during FY 2006-07, related specifically to urban 
runoff goals are listed, by CUWCC BMP, at the end of this report. 
 
Services and activities performed by City staff including the City’s full-time Water 
Conservation Coordinator (identifying such a staff person is one of the CUWCC BMPs) 
include: refinements to the water-budget-based tiered rate structure; coordination of leak 
detection and meter replacement programs with water distribution staff; on-site water use 
surveys (audits) of water use at single and multifamily residences, businesses, and sites 
with dedicated landscape meters; participation in regional rebate and retrofit programs for 
residential and commercial toilets, clothes washers, and other water efficiency measures 
including landscape incentives; working partnerships with other City staff addressing 
urban runoff issues and California Friendly landscape retrofits of public spaces, and 
school and public education on a continuing proactive basis and at special events.   
 
Along with the usual array of public information activities, in-depth training is provided 
to various targeted groups of water customers at seminars and meetings.  The Water 
Conservation Coordinator attends Homeowner Association Board meetings, their 
Landscape Committee meetings and Annual Meetings, to educate residents and property 
managers about efficient residential and common area landscape water use.  Conservation 
training is provided to professional landscape maintenance workers via Metropolitan 
Water District’s  California Friendly Landscape Training (formerly Protector del Agua) 
landscape water management seminar series, most frequently offered in Spanish.  These 
courses are offered at this City and at neighboring cities and water districts, free of charge 
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to participants.  The regional nature of landscape work among half a dozen or more small 
neighboring South Orange County cities allows rotation of the seminar locations.  A 
residential version of the seminar is also presented in San Juan Capistrano annually or 
biennially, and both series address the issues of over-watering, pesticide and fertilizer 
use, grasscycling, and excess watering, as not only expensive and wasteful but harmful to 
the environment. 
 
Many landscape and property management companies have additionally elected to 
engage in a county-wide Landscape Certification Program, an incentive program for 
landscapers to meet site-by-site water use budgets along with other environmental goals.  
The program was developed by the Municipal Water District of Orange County 
(MWDOC), in partnership with Metropolitan Water District of Southern California 
(Metropolitan), Orange County Integrated Waste Management Department, Regional 
Water Quality Control Board, CALFED (via U.S. Bureau of Reclamation), and retail 
water agencies in Orange County.  The Landscape Performance Certification Program 
links landscape water management, green material management and non-point source 
pollution prevention goals of separate agencies into one program.  Water use records are 
provided to the centralized Orange County data center on a monthly basis for all water 
accounts in our service area managed by participating companies.   
 
This fiscal year saw the continued promotion of Native and “California Friendly” 
landscape design and planting, for both City-owned sites and Homeowner Association 
landscapes.  Several City parks and public areas are currently in design or construction 
phases, and all will showcase the use of California native and California Friendly plants 
in public spaces.  Encouragement of drought-tolerant planting has multiple benefits for 
reduced water consumption, reduced maintenance, reduction in runoff as well as lower 
pesticide and fertilizer use and improvement of habitat where native plants are used.  This 
promotion is expected to be ongoing for many years to come.  
 
The increasing availability of weather-based irrigation controllers, “Smart” or “ET 
Controllers”, and the availability of grant monies for purchase and installation, has 
encouraged the City to identify sites appropriate for the installation of these devices.  The 
FY 06-07 budget, approved in June 2006, included funding for participation in a regional 
rebate program, made possible by MWDOC’s award of grant monies from USBR, with 
runoff reduction as a primary goal.  Five homeowner associations, and roughly ten 
individual homeowners were the early-adopters of this technology, beginning in the 
second half of FY 05-06, with several more individual residences and HOAs following 
suit in 2006-07. 
 
To control its own irrigation water use, the City has also implemented a unique 
program called IRRInet System to control irrigation of all park facilities.  
 
IRRInet System General Description:  Motorola’s IRRInet Control Center (ICC) is a 
computer-driven central management and control system for water and irrigation 
systems.  Turf/landscape applications include irrigation systems for all the city’s parks 
(22), open spaces and street landscape medians (totaling 107.5 acres).   
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The IRRInet system operates in a “distributed” fashion, i.e. the field units perform the 
real-time process, the central computer serves the functions of: 

� Program archive for seasonal programming of field units. 
� Alarm reporting for field units’ activity. 
� Automatic download of programming / instructions for special 
events. 
� Paging in response to alarms for high flows, to detect broken water 
lines, high flows to valve stations, which automatically shuts system 
off. 
� DTMF remote control interface, which is a remote control system 
for system checking 
� Weather station interrogation to collect daily evapotranspiration 
rates which will automatically set watering factors to each field unit.  
If rain is predicted or takes place, the system shuts off all watering 
units and requires manual intervention to be reset. 

 
The City has reduced its water consumption for irrigation by half, since the inception of 
the IRRInet system.   
 
Summarized below are water demand management activities undertaken during 2006-07, 
listed under each of the California Urban Water Conservation Council Best Management 
Practices.  Some of these BMPs relate only to water conservation, but many also address 
runoff issues directly: 
 

1. WATER SURVEY PROGRAMS FOR SINGLE-FAMILY RESIDENTIAL AND 
MULTI-FAMILY RESIDENTIAL CUSTOMERS 

 Residential surveys performed at single and multifamily dwellings, 
which included a significant landscape component and / or runoff 
issues: 46 on-site surveys. 

2. RESIDENTIAL PLUMBING RETROFIT (excluding toilets) 
 Low-flow showerheads, aerators, positive shutoff hose nozzles, toilet 

flappers, etc., are given to customers free of charge on request. 
3. SYSTEM WATER AUDITS, LEAK DETECTION AND REPAIR 

 Ongoing work with water production staff tracking water production 
and sales, and unmetered authorized uses.  

4. METERING WITH COMMODITY RATES FOR ALL NEW CONNECTIONS 
AND RETROFIT OF EXISTING CONNECTIONS 

 All sites in our service area are metered and billed by use (see 
Conservation Pricing, #11 below). 

5. LARGE LANDSCAPE CONSERVATION PROGRAMS AND INCENTIVES 
 Landscape audits and consultations, at both public and private sites:  

15 on-site audits of 43 dedicated landscape meters during 2006-07 
included runoff issues. 

 Increased promotion and implementation of Native and “California 
Friendly” Planting, for both City-owned sites, and Homeowner 
Association landscapes.   
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 Water-budget-based rate structure and monthly billing provide meter-
by-meter water budget.  (See BMP #11) 

6. HIGH-EFFICIENCY WASHING MACHINE REBATE PROGRAMS 
 The City encourages customer participation in Orange County’s 

countywide rebate program, available via MWDOC. 
7. PUBLIC INFORMATION PROGRAMS 

 Special Events:  Provided literature and specific information at Earth 
Day, City information booth at San Juan Summer Nites (four 
downtown community concerts in the park, (July, Aug., Sept. 2006, 
June 2007), San Juan Capistrano Citizens’ Leadership Academy (Fall 
2006 & Spring 2007), Water Advisory Commission monthly meetings, 
HOA Board Meetings. 

 Speaker at several community group meetings, total attendance 
approximately 98 people. 

 Wrote & published quarterly newsletter included with all water bills; 
each issue included educational material about conservation and urban 
runoff issues. 

 Community Services department’s publication “Hometown 
Happenings” included articles about water use efficiency and runoff 
prevention. 

 The local newspapers, “Capistrano Dispatch”, “Capistrano 
Independent”, and “Capistrano Valley News” carried six articles 
specifically about water use efficiency and conservation of water in the 
landscape to prevent runoff. 

 Increased printed material available at the public counter. 
 Brochures made available at Planning Department calendar, promoting 

California Friendly planting and SmarTimers (ET Controllers). 
 Updated database of homeowner association management companies, 

their landscape contractors, and water use. 
8. SCHOOL EDUCATION PROGRAMS 

 Fourth Grade School Groups, total of 14 students. 
 County-wide K-12 in-classroom and Discovery Center program, via 

MWDOC. 
9. CONSERVATION PROGRAMS FOR COMMERCIAL, INDUSTRIAL, AND 

INSTITUTIONAL ACCOUNTS 
 Commercial / Industrial / Institutional surveys:  7 on-site surveys 

included a significant landscape component and / or runoff issues:  
 Commercial / Industrial / Institutional rebates and incentives: county-

wide program via MWDOC includes toilets, washrack nozzles, 
cooling tower conductivity controllers and other devices 

 Plan-check assistance and site inspection reporting for compliance 
with City’s Water Conservation in Landscape Ordinance. 

10.   WHOLESALE AGENCY ASSISTANCE PROGRAMS 
 City water conservation staff regularly attends MWDOC Conservation 

Coordinators’ meetings, and monthly Metropolitan Conservation 
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Coordinator meetings, and provides input on research and public 
outreach projects, including Landscape Forums. 

 The City supports and encourages participation in all regional 
programs. 

11.  CONSERVATION PRICING 
 San Juan Capistrano has a water-budget-based tiered rate structure.  

Such rate structures are still uncommon in California, but have become 
a model for communicating a “prudent use” amount to every customer 
every month.  Far beyond achieving BMP 5’s reporting site water 
budget requirement for all dedicated landscape meters, these rates 
apply to all residential, landscape, non-domestic, and agricultural 
customers. 

12. CONSERVATION COORDINATOR 
 One full-time staff person 
 With Dana Point, San Clemente, and South Coast Water District, 

continued activities with the  “Tri-cities Water Savers” team of South 
Orange county cities, to jointly promote landscape conservation and 
runoff reduction.  Offered classes and workshops. 

 Continued meetings of a cross-departmental ad-hoc team (including 
Public Works, Building Official, Code Enforcement, Engineering, and 
Water Customer Service) to explore and unify City responses to 
runoff; promotional brochure summarizing water conservation and 
runoff reduction solutions for homeowners and developers. 

 Regional and state involvements that include runoff issues in 
professional activities, research, and training for water conservation 
staff: 

 CUWCC meetings & training; BMP 5 – Landscape Committee 
 AWWA Conservation Committee 
 CA-NV AWWA Conservation Practitioner Certification Committee - 

Chair 
 Metropolitan & MWDOC regional public affairs & conservation 

meetings and training  
 City Water Advisory Commission - support staff 
 Instructor, Santiago Canyon College, Orange CA:  3-unit class “Water 

Conservation Practitioner Workshop”  
 Certified Landscape Irrigation Auditor (IA) 
 AWWA Grade 1 Conservation Practitioner (Grades 2 & 3 do not exist, 

yet) 
13. WATER WASTE PROHIBITION 

 City Ordinance – drafting a revised, year-round ordinance to replace 
the existing (declared shortage) ordinance. 

14. RESIDENTIAL ULFT REPLACEMENT PROGRAMS 
 County-wide rebate programs are publicized for single- and multi-

family dwellings, and are available via MWDOC. 
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We believe that the City’s own water conservation efforts are outstanding and contribute 
to a major reduction in the reduction of irrigation water runoff in the City, in aggregate 
the largest consumer of water.  The various other efforts with the residential and 
commercial customers have been very successful as well. 
 
C-6.4  Public Participation (LIP Section 6.4) 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 

 
As the City provides plenty of public education material for the Public, it also 
discuss the material at the various public outreach events.  Events such as the annual 
Earth day event, creek cleanup event, 4th of July, concerts at the park, kids 
watersheds conference, booth at the annual barn dance event that draws hundreds of 
equestrians, presentations to the various groups provide opportunities to the city to 
discuss with the public some of the material distributed and the issues discussed.   
In general, citizens have been very supportive of promoting a healthy environment 
free of trash and debris and other pollutants.  The public has been very receptive to 
the programs rolled in the city.  In promoting environmental programs, the city has 
taken the concept of promoting a universal environmentally friendly community 
message, that promotes general awareness and not only promoting the stormwater 
message.  Recycling promotes a litter free environment and make the businesses and 
residents think about the solid waste issue and not litter.  Promoting California 
friendly and drought tolerant plants promote water conservation but at the same time 
reduces urban runoff.  When rolling a plastic bag recycling program, it promotes a 
behavioral change that ask the residents to place the plastic bags in a plastic bag, tie 
it and place it in the recycling container.  This means that we won't have single 
plastic bags with the potential of being blown in the air and ending up in a catch 
basin or the creek.  This has been a very successful program in San Juan Capistrano. 
 
Asking for Feedback -In all newsletters and articles and on the website, the city 
provides the NPDES coordinator' s contact info.  The coordinator receives many 
calls throughout the year with questions following reading some of the materials put 
out.   At the citizen's academy, a section is dedicated to the city's environmental 
programs, which was rated one of the most enjoyed section, residents discuss many 
of the issues presented and provide feedback on the city's program. 
Participating in Outreach Events – Participation in outreach events allows for a two-
way communication with the public. It is an excellent opportunity to not only 
disseminate stormwater public education information and materials but also allows 
the .public to respond with question, comments and/or concerns.  
 
School Programs - Providing children with the tools to actively participate in the 
protection of their local waterways and beaches creates powerful environmental 
stewards of the future.  The city participates in various school programs, such as the 
Dana point Ocean Institute's Kids Watershed conference, during which the city 
participates in the various events and provides a presentation to the kids followed by 
a series of questions and answers.  The city also participates in the annual kids water 
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festival, during which the city, the county and other cities make presentation to kids 
over 2 days using tinteractively he Enviroscape model.   
Finally, the city started a strong partnership with the local 4H group to promote 
environmental awareness to the members.  
During the swallows parade, the 4H members remove the horse manure from the 
street.  The 4H performed this year their second creek cleanup event near their 
headquarter at Ortega Equestrians. 
 
 

 
The city has performed a local survey for the past 4 years, and the results were 
increasingly positive as far as awareness of pollutants, their sources, the difference 
between the storm drain and the sewer.  This year, the city did not perform a survey but 
will perform one this coming year. 
 
C-6.5 Program Effectiveness Assessment (LIP Section 6.5) 
The City impressions are calculated from the following: 
Monthly articles in the Capo Valley Dispatch local newspaper 
Bi-Monthly articles in the Capo Valley News newspaper 
Quarterly citywide San Juan Capistrano Hometown Happening newsletter 
Regular e-mail blast 
Public education street banners 
Chamber of Commerce articles 
Twice a year citywide residential newsletter (all postal accounts, so it also reaches 
businesses) 
Twice a year business newsletter 
Monthly "Que Pasa" employees newsletter 
Educational magnets on trucks. 
Earth Day event 
Creek cleanup event 
4th of July event 
4 concerts at the park educational booth 
Presentations to local groups, such as boy scouts, girl scouts, Rotary club, 4 H, Ocean 
Institute, CARE event, San Juan Capistrano dog vaccination event. 
 
Through its own public education effort, the City made the following number of 
impressions during the reporting period:  
535000  
 
C-6.6 Public Education Modifications 
 
There are no proposed modifications to Public education.  The city will continue to 
concentrate on bacteria related public education and water conservation. 
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section 7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997 the City certified to the San Diego Regional Board that it was implementing the 
new development and redevelopment water quality requirements developed with the Principal 
Permittee and other Permittees as Appendix G of the 1993 DAMP. Since that time all new 
development and redevelopment in the City has occurred in conformance with Appendix G 
resulting in BMPs being implemented for water quality improvement in many projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
C-7.2  Organization Structure (LIP Section 7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element were identified in an Organization Chart (Figure 
A-7-1) of the City’s Local Implementation Plan (LIP). 
 
During the reporting period, no changes were made to the Organization Chart 
  
 
C-7.3 General Plan Assessment and Amendment (LIP Section 7.3) 
 
The City did not identify any General Plan elements that needed to be revised. 
 
 
C-7.4 Environmental Review Process (LIP Section 7.4) 
 
As described in the City’s LIP, the City utilizes the State’s standard CEQA checklist in addition 
to a City-customized CEQA checklist during the project environmental review process.  During 
this reporting period, the City reviewed the CEQA checklist it utilizes to identify whether impact 
issues related to surface water quality and watershed management could be reflected more 
specifically.  The LIP submittal contains the checklist the City uses, and no further changes have 
been made since. 
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As described in the City’s LIP, the City utilizes the State’s standard CEQA checklist during the 
project environmental review process.  Listed below are the revisions to the CEQA checklist in 
which the City utilizes: 
 
The City did not identify any needed revision to the CEQA checklist it utilizes.  
 
C-7.5 Development Project Review, Approval and Permitting Process (LIP Section 7.5) 
 
C-7.5.1 Conditions of Approval 
 
During this reporting period, the Conditions of Approval for the City are as follows:   
The City did not identify any needed revision to its standard conditions of approval. 
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
WQMPs reviewed this year were of a much better quality than previous years.  It appears that 
preparers of WQMPs have gained experience and are presenting well written documents with 
minor corrections needed. 
WQMP reviewed and approved were of great quality, covered all the issues adequately and were 
very well aware of city requirements. 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  Model 
WQMP, City’s WQMP, WQMP Template, City’s Guidelines and checklist for WQMPs.  In 
addition, the City’s NPDES coordinator provides one on one conference with developers and 
their engineers to go over the WQMP requirements, at the time of plan submittals, and following 
review of the projects. 
The WQMP information is located on the City’s website at www.sanjuancapistrano.org 
Finally, the city posted on its website, "Start at the Source" a design guidance manual developed 
by BASMAA in the Bay area to assist developers by providing examples of low impact 
developments, as they work on their WQMP for their development.  During the meetings to 
discuss proposed developments, the NPDES coordinator uses the Start at the Source document to 
show examples of developments.  
The Planning department include on their application submital flyer the priority project 
description as identified in the city's adopted WQMP.  Also, a 2 page summary/explanation of 
the WQMP and the process is available at the development counter. 
The Conceptual WQMP is part of the completeness packet.  A priority project's application is not 
deemed complete for review if a conceptual WQMP is not included with the application, and the 
project is not placed on the planning commission's agenda until the conceptual WQMP is 
approved.   
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During this reporting period the City received 1 Preliminary and 4 Final WQMPs for review and 
approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 2 0 
Final WQMP 4 4 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 
 Text Summarizing Each Common Deficiency 
1 Lack of adequate treatment control BMPs 
2 Proper description of the proposed BMPs. 
3 Failure to provide adequate post construction maintenance program 
 
San Juan Creek - Residential Development (acres) 257 
San Juan Creek - Development (acres) 0 
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N1. Owner, Tenanat, Occupant Education 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N2. Activity Restrictions 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N3. Common Area Landscape 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N4. BMP Maintenance 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N5. Title 22 CCR Compliance 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N6. Local Water Quality Permit 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N7. Spill Contingency Plan 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N8. Underground Storage Plan 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N9. Hazardous Materials Disclosure 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N10. Uniform Fire Code 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N11. Common Area Litter Control 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N12. Employee Training 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 0 
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N13. Loading Dock Good Housekeeping 
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N14. Common Area Catch Basin Inspection 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N15. Street Sweeping Private Streets & Parking Lots 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N17. Retail Gasoline Outlets 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Storm 
Drain System Stenciling/Signage 

4 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Outdoor Material Storage Area 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Trash 
Storage Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Efficient Irrigation Systems & Landscape Design 

4 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Protect Slopes & Channels 

4 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Loading Dock Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Maintenance Bays 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Vehicle Wash Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Outdoor Process Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Equipment Wash Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Fueling Area 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Hillside Landscaping 

4 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Wash 
Water Controls for Food Prep Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Community Car Wash Racks 

0 

San Juan Creek - Selected Treatment Control BMPs - Biofilters 0 
San Juan Creek - Selected Treatment Control BMPs - Detention Basins 0 
San Juan Creek - Selected Treatment Control BMPs - Infiltration Basins 0 
San Juan Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands 0 
San Juan Creek - Selected Treatment Control BMPs - Filtration 1 
San Juan Creek - Selected Treatment Control BMPs - Hydrodynamics 
Separation Systems 

4 

San Juan Creek - Selected Treatment Control BMPs - Regional or Watershed 
BMPs 

0 

San Juan Creek - Site Design BMPs 4 
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Table C-7.1 part B 
Watershed – Field Name Value 
San Juan Creek - # of New Development Projects 4 
San Juan Creek - # of Re-Development Projects 0 
San Juan Creek - # of  WQMPs Approved 4 
 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are 
minimum requirements for all construction sites, the City’s Building Official requires all plans 
submitted to the Building Department to have the following note: 
 

San Juan Capistrano Stormwater Requirements  
General Requirements 

 
Construction projects are required to comply with two interrelated sets of municipal directives 
with respect to water quality management: (1) compliance with applicable discharge 
prohibition requirements set forth in the Water Quality Ordinance to prevent unauthorized 
non-stormwater discharges, and (2) implementation of Best Management Practices (BMPs) to 
the maximum extent practicable, in accordance with the County Drainage Area Management 
Plan (DAMP) and local agency requirements, to reduce contaminants in stormwater discharges.  
In addition, construction projects that involve 1 acre or greater of soil disturbance must comply 
with the General Construction Permit. The discharge prohibitions and BMP requirements are 
consistent with and complementary to the requirements of the General Construction Permit. 
Therefore, compliance with the State’s General Construction permit will typically lead to 
compliance with the City’s BMP implementation requirements. However, the City requires 
Erosion and Sediment Control Plans (ESCPs) showing all BMPs for construction, even when a 
project disturbs less than 1 acre of soil and is not covered by the General Construction Permit 
(i.e., not a part of a larger common plan of development). Table 1 shows the general 
requirements and expectations for construction projects based on size of land disturbance.  
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Table 1  
General Requirements for Construction Water Quality Management  

Project Description  Water Quality Requirements  
Construction  
Projects > 1 Acre  
Soil Disturbance  

- Apply for local grading or building permit  
- Comply with grading or building permit and local 
ordinances  
- Submit Notice of Intent (NOI) for General Construction 
Permit Coverage to SWRCB  
- Prepare a SWPPP  
- Implement SWPPP  
Implement BMPs as required by the City and the General 
Construction Permit. Prepare and submit an Erosion and 
Sediment Control Plan for approval.  
- Submit General Construction Permit Notice of 
Termination (NOT) to  
Regional Board at project conclusion  

Other Projects  - Apply for local grading or building permit  
- Comply with grading or building permit and local 
ordinances  

- Implement BMPs as required by the City to meet Water 
Quality Ordinance and NPDES Permit.  

 
Discharge Prohibitions on Construction Sites  
Without exception, discharges of stormwater from a construction site to the municipal  
storm drain system or receiving waters are prohibited if the discharge contains pollutants that 
have not been reduced to the maximum extent practicable through the implementation of 
BMPs. In general, construction activities require the implementation of a combination of BMPs 
to control erosion and sediment transport, and pollutants from materials and waste 
management storage and activities.  
 
Non-stormwater discharges from a construction site to the municipal storm drain system or 
receiving waters are prohibited. Exceptions to prohibitions of non-stormwater discharges 
include (a full list is available in the Water Quality Ordinance):  
- Discharges composed entirely of stormwater, or  
- Discharges for which the discharger has reduced to the maximum extent practicable  
the amount of pollutants through implementation of BMPs, or  
- Discharges from certain activities that may be present on a construction site including 
landscape irrigation, diverted stream flows, rising groundwater and de minimus groundwater 
infiltration to the municipal storm drain system, passive foundation drains, and flows from 
riparian habitats and wetlands.  
 
BMP Implementation  
Construction project owners, developers, or contractors must implement the BMP requirements 
in the DAMP or equivalent measures, methods, or practices. Proper selection of BMPs depends 
on numerous factors that are specific to individual sites and activities, and therefore the DAMP 
does not advocate or require the use of particular practices unless the City determines that 
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BMPs implemented by the project proponent are not adequate to prevent discharges of 
pollutants. In that case, implementation of specific BMPs, additional BMPs, and/or other 
controls may be required.  
 
Minimum Requirements  
All construction projects regardless of size are required, at a minimum, to implement an 
effective combination of erosion and sediment controls and waste and materials 
management BMPs. These minimum requirements are summarized in Table 2 and must be 
conveyed to construction contractors as part of the plan notes or on a separate erosion control 
plan.  

Table 2  
Minimum Requirements for All Construction Sites  

Category  Minimum Requirements  
Erosion and Sediment Control  Sediments from areas disturbed by 

construction shall be retained on site using an 
effective combination of erosion and sediment 
controls to the maximum extent practicable 
and stockpiles of soil shall be properly 
contained to minimize sediment transport 
from the site to streets, drainage facilities or 
adjacent properties via runoff, vehicle 
tracking, or wind.  

Waste and Materials  
Management Control  

Construction-related materials, wastes, spills 
or residues shall be retained on site to 
minimize transport from the site to streets, 
drainage facilities, or adjoining property by  
wind or runoff.  

 
For more information on the BMPs that may be used to meet the minimum requirements, visit 
the City of San Juan Capistrano’s website at www.sanjuancapistrano.org, or obtain the County 
of Orange Stormwater Program “Construction Runoff Guidance Manual” at the City’s Building 
and Engineering Permit Counter.  
 
BMP Standard Plans  
Accepted standard plans that may be used for construction BMPs are found in the Orange 
County Environmental Management Agency (now PFRD) Standard Plans, 1996 Edition. This 
includes the following BMPs standard plans: Sandbag Velocity Reducer (No. 1328) and 
Temporary Drainage Inlet (No. 1330). These standard plans may be downloaded from 
http://www.ocwatersheds.com , under Stormwater Program/Documents.  
 
BMP References  
The primary reference for construction, implementation, and maintenance of  
construction BMPs is the California Stormwater Best Management Practice Handbook –  
Construction. This handbook has been recently revised and the latest version can be  
purchased or downloaded from http://www.cabmphandbooks.com.  
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Sites subject to General Construction Permit 
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) 
have submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and 
onsite before any commencement of any construction activities, the City placed a requirement 
on the grading permit application.  All grading plans are required to place on the first sheet of 
the plans, the area of the site and the disturbed area.  During plan checking, any project that is 
more than one acre, gets stamped by the plan checker that it is required to provide a WDID 
number, which is written on the plan.  Also, the stamp informs the applicant that he is required 
to prepare and have a SWPPP prepared and on site prior to start of construction. 
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section 7.6) 
   
During the reporting period, the City did not identify any needed revisions to its WQMP 
requirements. 
 
C-7.7 Post Construction BMP Inspection and Verification (LIP Section X.X) 
 
 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 2 2  6 
Self Certification 2 2  2 
Other     

 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
C-7.8 Training and Outreach (LIP Section 7.8) 
 
The city's NPDES coordinator provided education to the planning staff and the development 
engineer on the WQMP process, including the requirement of a conceptual WQMP prior to 
determining submital completeness for a high priority project.  In addition, staff were reminded 
that a project cannot be placed on the planning commission's agenda prior to approval of a 
conceptual WQMP.   
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City staff having implementation responsibility related to new development and redevelopment 
received the following training during this reporting period. 
 
Title of Workshop or 
Training Module 

Training 
Sponsored or 
Conducted 
By 

Date of 
Training 

Attendee 
Name 

Attendee Department 

New Development 
and Significant 
Redevelopment 
Program: Project 
Planning and Design 
Workshop 

County of 
Orange 

10/25/06 Ziad 
Mazboudi 

Building and Engineering-
Environmental 

 
 
C-7.9 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
has identified modifications that will be made to Section A-7 of the City’s LIP.  Those 
modifications are: 
 
No modifications are being proposed.  
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C-8.0 Construction  
 
C-8.1 Introduction (LIP Section 8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities.  
 
C-8.1.1 Overall Program Management 
 
The city continues to provide construction inspections under the Building and 
Engineering Division.  3 building inspectors inspect all construction within private 
property and 1 Public Works inspector inspect all work within the Public right of 
way and public easements, such as storm drains and sewer construction. 
 
Through the submittal of an Organization chart, the City identified which Department(s) 
were responsible for the implementation of this stormwater program element.   
 
No changes were made to the Organization chart.  
 
C-8.2    Inventory of Construction Sites (LIP Section 8.2) 
 
The City has developed a watershed based inventory of the identified construction sites 
within the City’s jurisdiction.  Summaries of the construction inventory are provided 
below.   
 
Same as last year, this year the city has a much larger number of active permits, as there 
are several new tracts under construction, and several new commercial developments on-
going.  In addition, it appears there has been an increase in the number of additions 
within the city. 
  
 
Watershed Summary: 
Watershed Private Projects Public Projects 

for Santa Ana 
Region 

Public 
Projects for 
San Diego 
Region 

Total for all 
categories for current 
reporting year 

San Clemente 
Coastal Streams 

0 0 0 0 

San Juan Creek 505 0 1 506 
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The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory is 
included as an Attachment to this report. 
 
C-8.3 Prioritization of Construction Sites (LIP Section 8.3) 
 
The City of San Juan Capistrano prioritized the construction sites as high, medium or low 
based on their respective threat to water quality.  Summaries of the prioritizations are 
provided below.   
 
Jurisidctional Summary 
Construction Site Prioritizations Total Public Project 

Sites 
Total Private Project Sites 

- Mandatory high priority sites 1  
- Sites subject to General Construction 
Permit 

 14 

- Sites with a high potential for or history 
of non-stormwater discharges 

  

- Site tributary to and within 500 feet of 
an ASBS 

  

- Tributary to 303(d) water body where 
site generates the pollutant 

  

- Sites within, directly adjacent to or 
discharging directly to an ESA 

  

Number of mandatory high priority sites  12 
Number of medium priority sites  181 
Number of low priority sites  298 
Total Number of Sites 1 505 
 
All grading projects are considered high priority in the city.  In addition, any large 
commercial project is also automatically on the high priority list.  These are projects that 
are required to have erosion and sediment control measures in place at all time.  Other 
projects are required to implement BMPs but might not need any erosion or sediment 
control measures.  
 
Watershed Summary 
Watershed Number of 

High 
Priority 
Sites 

Number 
of 
Medium 
Priority 
Sites 

Number 
of Low 
Priority 
Sites 

Total Number of Sites 

San Juan Creek 27 181 298 506 
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This year we have more high priority sites compared to last year, and many more low 
priority sites.  The inspectors are almost daily on the medium priority sites as they are 
more in need of regular inspections, so they are visited very regularly, and any violation 
is flagged immediately.  
There are a lot more tenant improvements going on, and home owner additions.  
 
The construction prioritization is updated on an ongoing basis and provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated 
inventory with the prioritizations is included as an Attachment to this report. 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section 8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction 
program.  The fact sheets include a description of specific BMPs for common 
construction activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.  The activity based Construction 
fact sheets that were developed are fact sheets from the 2003 edition of the California 
Stormwater Quality Association Stormwater Best Management Practice Handbook-
Construction and are included as an attachment to the City’s LIP. 
 
No changes were made to the BMP fact sheets.  
The City will make the erosion control report developed by the county available to 
contractors and developers.  
 
C-8.5    Documentation Requirements (LIP Section 8.5) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The city did not find any project that represented a threat to human or environmental 
health, and no report to the Regional Board was necessary.  
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Juan Creek 0 

 
 
 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
There were no construction project that represented a threat to human health or 
environmental health, and the city did not report any project to the Regional Board.  
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Juan Creek 0 
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C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section 8.6) 
 
The City of San Juan Capistrano inspected the construction sites at the frequency 
determined by the priority ranking assigned to each facility as identified in the LIP.  The 
inspections generally include a review of BMP implementation through the erosion 
control practices, sediment control practices, tracking controls, waste and disposal 
management practices on a site and evidence of past or present unauthorized non-
stormwater discharges.   
 
The City of San Juan Capistrano inspects all construction sites at the frequencies stated in 
the table below from the City’s LIP.    
 

Construction Site 
Priority 

Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

 
 
*Or, monthly for any site that the County certifies in a written statement to the 
SDRWQCB all of the following (certified statements may be submitted to the San Diego 
Regional Board at any time for one or more sites): 
i. City has record of construction site’s Waste Discharge Identification Number 
(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 
ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 
iii. City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and  
iv. City finds that the SWPPP is being properly implemented on site. 
 
The number of inspections completed during the current reporting year is presented 
below.   
 
Jurisdictional Summary 

Facility Category Number of Sites Inspected During the  Reporting 
Period 

 High Med Low 
Private Projects 54 100 350 
Public Projects-Santa Ana Region 0 0 0 
Public Projects-San Diego Region 2 0 0 
Total  56 100 

 
350 
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The city requires all grading projects, high priority in San Juan Capistrano to prepare 
erosion control plans and comply with the city's erosion and sediment control 
requirements.  This year the city found a much higher number of sites out of compliance 
this year, 63 vs. 49 last year.  But this year, the city issued less cease and desist orders, 4 
vs. 6 last year to 4 sites that were not cooperative.  Following the cease and desist, the 
sites complied and following regular inspections, the sites remained in compliance.     
 
The number of non-compliant sites identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-inspections 
 Due to Non-Compliance 

San Juan Creek 68 68 
 
 
Enforcement 
 
The City of San Juan Capistrano’s Construction Inspectors and Authorized Inspectors 
undertake enforcement activities according to the City’s adopted water quality ordinance, 
Ordinance No. 799 and the countywide accompanying Enforcement Consistency Guide 
(DAMP Section 4.0).  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period.   
 
Watershed Summary 
 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

10 63 1 4 0 
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C-8.7    Training and Outreach (LIP Section 8.7) 
 
Training 
The City of San Juan Capistrano conducted and/or participated in Principal Permittee 
sponsored training to assist responsible municipal staff in understanding the Construction 
Program.  The training conducted during the reporting period is summarized below. 
 
The city inspectors received monthly training as part of the environmental team meetings.  
These trainings covered all aspects of construction inspection, from proper inspection of 
erosion and sediment control measures to enforcement actions review.  The training 
included power point presentations, videos, and hands on review of ordinance and 
process.   In addition, prior to the beginning of the rainy season, intensive erosion and 
sediment control inspection training is provided to all inspectors.   Field audits and spot 
inspections are provided by the NPDES coordinator to verify inspectors’ performance. 
 
Ziad Mazboudi, the City’s NPDES coordinator became a Certified Professional in 
Stormwater Quality, and a Certified Professional in Erosion and Sediment Control.   
During the upcoming year, the NPDES coordinator plans on training the city inspector in 
order to sit and take the Certified Inspector in Erosion and Sediment Control test.  An 
update on this will be provided in the FY 2007-08 PEA. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Numberof 
Attendees 

Building and Engineering Public Works Construction 
Inspection 

10-23-06 2 

Building and Engineering Environmental Construction 
inspection 

10-23-06 1 

 
Training Conducted by City Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Numberof 
Attendees 

Building and Engineering building 
inspectors, code 
enf 

Pre-rainy season 
construction 
inspection refresher 

9-13-06 9 

Building and Engineering building 
inspectors, code 
enf 

Fugitive dust 
training 

4-5-07 9 

Public Works field staff Fugitive dust 
training 

4-5-07 15 

 

0033234



 
SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-7 November 15, 2007 
DAMP Appendix C-8 
 

Title of 
workshop or 
Training 

Date 
Attended 

Sponsoring 
Organizatio
ns 

Staff 
Participated 
by Providing 
a 
Presentation 

Name Department 

Construction 
BMPs 

July 25, 2006 StormCon  Ziad 
Mazboudi 

Building and 
Engineering 

 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of San Juan Capistrano 
and the County of Orange, as Principal Permittee, evaluate the results of the assessment 
and determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
The program modifications that will be made to the Construction section of the City’s 
LIP include the following: 
 
No changes are being proposed to the construction program  
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section 9.1) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2  Industrial Program (LIP Section 9.2) 
 
C-9.2.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No Changes were made to the organization chart. 
 
No Changes were made to the organization chart. 
The City has 2 code enforcement officers who provide code enforcement as well as inspection of 
existing facilities   
 
C-9.2.2    Inventory  
 
The industrial inventory is updated on an ongoing basis and provided to the Regional 
Board as part of the Annual Progress Report submittal.  The inventory includes relevant 
information on ownership, SIC, General Industrial Permit WDID # (if any), location, etc... 
The updated inventory is in included to this report. 
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 

Total Number of Industrial 
Facilities 
 

Number of Industrial 
Facilities - Without 
General Industrial 
Permits 

Number of Industrial 
Facilities With 
General Industrial 
Permits 

20 19 1 
 
There is one new industrial facility in the city: Another line.  
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Watershed Summary  
Watershed Number of Industrial 

Facilities in Watershed  
San Juan Creek 20 
 
There is one new industrial facility in the city: Another line.  
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of Facilities 
Mandatory high priority facilities  
- Facilities subject to General 
Industrial Permit 

1 

- Section 313 Title III Sara  
- Facilities with a high potential for or 
history of non-stormwater discharges 

 

- Facilities tributary to and within 500 
feet of ASBS 

 

- Tributary to 303(d) water body where 
site generates the pollutant 

 

- Facilities within, directly adjacent to 
or discharging directly to an ESA 

 

- Number of mandatory high priority 
facilities 

1 

- Number of "other" high priority 
facilities 

 

- Number of medium priority facilities 18 
- Number of low priority facilities 5 
Total Number Of Facilities 24 
 
There is one new medium priority industrial facility in the city: Another line.  
The other facilities have been re-categorized from commercial. 
The city performed inspection of all industrial facilities.  The high priority industrial facility with 
a State Industrial permit, has no outdoor discharge at all, and maintains a very clean environment 
with compliance with all in-door and outdoor BMPs.  Discussions have taken place with the 
Regional Board staff to possibly move the facility from high priority industrial to medium 
priority industrial.  Further modifications will be reported in next reporting year’s annual report. 
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Watershed Summary – Industrial Facility Prioritizations  
 
Watershed 

Number of 
high 
priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low priority 
facilities 

Total 
Number of 
Facilities 

San Juan Creek 1 18 5 24 
Total Number of facilities 1 18 5 24 

 
There is one new medium priority industrial facility in the city: Another line.  
The other facilities have been re-categorized from commercial. 
 
C-9.2.4    Monitoring    
 
The city of San Juan Capistrano is mostly a bedroom community with very few industrial 
facilities in it.  The city has one industrial facility with a general industrial permit.  The 
facility runs a very clean and environmentally friendly operation, with no water quality 
issues at all. 
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 

Total Number of Industrial Facilities Number of Facilities that Conducted Water 
Quality Monitoring During the Reporting 
Period 

1 1 
 
There is no outdoor discharge from the high prority industrial facility.  Endevco appears to be 
planning on shutting down their operation at the current location in the upcoming year.  
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
 
No changes were made to the BMP fact sheet.  

0033239



SECTION C-9, Existing Development   

Orange County Stormwater Program C-9-4 November 15, 2007 
DAMP Appendix C-9   

 
C-9.2.6    Inspections 
The City inspects the high priority industrial sites annually and the medium and low priority sites 
as needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).    
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the  Reporting 
Period Total Number of Facilities 
High Med Low 

20 1 18 5 
 
There were no notices of corrections issued.  All facilities had appropriate BMPs in place.    
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
Watershed Number of 

Facilities Out of 
Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

San Juan Creek 0 0 
 
C-9.2.7    BMP Implementation 
 
The City code enforcement staff continues their education process as part of their inspection 
process and provide industrial facilities with BMPs fact sheets on various activities.  The 
facilities found with BMPs partially implemented did not have any discharges or violations, but 
were informed that they needed better housekeeping in general, and were provided with the 
adopted required BMPs to be incorporated into their day to day operation. 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.   
 
Based on the results of the inspections conducted, a summary of the status of the BMP 
implementation is provided below. 
Watershed Summary 

Watershed 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With  
No BMPs  

San Juan Creek 24 0 0 
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C-9.2.8    Enforcement   
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

0 0    

 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Juan Creek 0 

 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
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C-9.3  Commercial Program (LIP Section 9.3) 
 
C-9.3.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the Organization chart  
 
The city uses ECIS as a consultant to inspect all food facilities for grease interceptors/trap 
inspection and BMP inspection. 
The County of Orange, Health Care agency provide inspection of food facilities, and report to 
the city regularly for any violations.  
The City has 2 code enforcement officers who provide code enforcement as well as inspection of 
existing facilities   
 
C-9.3.2    Inventory  
 
The Commercial inventory is updated on an on-going basis and provided to the Regional Board 
as part of the Annual progress Report submittal.  The inventory includes relevant information on 
ownership, SIC, business license, etc.. The updated inventory is included as an attachment to this 
report. 
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
Commercial Site/Source Total Number 

of Sites  
San Juan Creek - Automobile mechanical 
repair, maintenance, fueling, or cleaning 

23 

San Juan Creek - Airplane mechanical 
repair, maintenance, fueling, or cleaning 

0 

San Juan Creek - Boat mechanical repair, 
maintenance, fueling, or cleaning 

0 

San Juan Creek - Equipment repair, 
maintenance, fueling, or cleaning 

2 

San Juan Creek - Automobile and other 
vehicle body repair or painting 

24 

San Juan Creek - Mobile automobile/other 
vehicle washing 

0 

San Juan Creek - Automobile (or other 
vehicle) parking lots and storage facilities 

17 

San Juan Creek - Retail or wholesale 5 
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fueling 
San Juan Creek - Pest control services 0 
San Juan Creek - Eating or drinking 
establishments  

114 

San Juan Creek - Mobile carpet, drape or 
furniture cleaning 

0 

San Juan Creek - Cement mixing or 
cutting 

0 

San Juan Creek - Mobile high pressure or 
steam cleaning 

0 

San Juan Creek - Masonry 3 
San Juan Creek - Painting and coating 3 
San Juan Creek - Botanical or zoological 
gardens and exhibits 

1 

San Juan Creek - Landscaping (and 
hardscape installations) 

2 

San Juan Creek - Nurseries and 
greenhouses 

9 

San Juan Creek - Golf courses, parks and 
other recreational areas/facilities 

2 

San Juan Creek - Cemeteries 1 
San Juan Creek - Pool and fountain 
cleaning 

0 

San Juan Creek - Marinas 0 
San Juan Creek - Port-a-Potty servicing 0 
San Juan Creek - Other sites determined 
to be significant contributors 

59 

San Juan Creek - Sites tributary to 303(d) 
water body for pollutant generated on site 

16 

San Juan Creek - Sites within/directly 
adjacent or discharging directly to ESA 

0 

San Juan Creek - Site tributary to and 
within 500 feet of ASBS 

0 

Total for all categories  281 
 
The city continues to maintain the commercial facilities database through regular inspections and 
through the business license process. 
The city has 5 new automobile body repair shops. 
This year, the city gained 9 food facilities, bringing the number up to 114.  There is one new 
automobile and other vehicle body repair or painting. 
The City has not been including a historic cemetery located in the city.  This is not an active 
cemetery, so it was not included in the past, but is now included. The city inspected the cemetery 
this year, and found no violations. 
There is an additional painting and coating business.    
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The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The inventory includes relevant information 
on ownership, size, location, etc.   
 
An updated inventory is included as an attachment to this report.   
 
In addition, general NPDES related material is included in the welcoming packet mailed to all 
new businesses by the community redevelopment agency of the City of San Juan Capistrano.  
The material explains the basic stormwater regulations and the minimum BMPs that all 
businesses are required to implement.  Finally, the city mails 2 business newsletters that reach all 
businesses during the year, and in addition, the residential newsletters are mailed to all postal 
accounts, so they are also mailed to the businesses. 
 
C-9.3.3    Prioritizations 
 
The City maintains an inventory of high threat commercial sites. A summary of the facilities by 
watershed is provided below.  
 
Jurisdictional and Watershed Summary 
Commercial Facility 
Prioritizations 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low 
priority 
facilities 

Total 
Number of 
Facilities 

San Juan Creek 387 298 1028 1,713 
Total Number of facilities 387 

 
298 
 

1028 
 

1,713 
 

 
The high priority commercial businesses went up from 369 to 387. 
Medium priority went up from 226 to 298. 
Low priority commercial went up to 1028. 
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
 
There were no BMP fact sheet modifications this year.  
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C-9.3.5    Inspections 
High priority commercial sites are inspected on an as needed basis.  The number of inspections 
completed during the current reporting year for each type of high priority commercial site are 
presented below.   
The city has a regular pro-active inspection program, but there was no need to inspect any 
facility during the reporting year.   
 
Jurisdictional Summary 
Commercial Site/Source Number of 

Sites/Sources 
Inspected 

Total Number Since Third 
Permit Adoption 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 

2 19 

Airplane mechanical repair, maintenance, 
fueling, or cleaning 

  

Boat mechanical repair, maintenance, 
fueling, or cleaning 

  

Equipment repair, maintenance, fueling, or 
cleaning 

2 6 

Automobile and other vehicle body repair 
or painting 

32 36 

Mobile automobile or other vehicle 
washing 

1 5 

Automobile (or other vehicle) parking lots 
and storage facilities 

17 26 

Retail or wholesale fueling 6 22 
Pest control services   
Eating or drinking establishments  146 556 
Mobile carpet, drape or furniture cleaning   
Cement mixing or cutting   
Masonry 0 3 
Painting and coating 1 5 
Botanical or zoological gardens and 
exhibits 

0 2 

Landscaping   
Nurseries and greenhouses 2 10 
Golf courses, parks and other recreational 
areas/facilities 

0 6 

Cemeteries   
Pool and fountain cleaning   
Marinas   
Port-a-Potty servicing   
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&lt;others&gt;   
Total for all categories for current 
reporting year 

209 
 

696 
 

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
44 44 

 
 
 
C-9.3.6    BMP Implementation 
 
The facilities inspected had their BMPs in place.  Any facility that required an additional 
inspection, had the partially implemented BMP in place at the time of the follow up inspection. 
In addition, the city coordinates with SOCWA: South Orange County Wastewater Authority, 
who provides industrial discharge permit inspections.  As part of this inspection, SOCWA's 
industrial permit inspector notifies the City in case any water quality violation is observed. 
 
Shopping centers are on the routine inspection program.  The code enforcement officers 
routinely inspect the shopping centers, where the problems sometimes are a result of shopping 
center visitors and fall outside the control of the property owners.  The routine visits keep the 
owners on-top of their centers so that problems don't remain a problem for a long time, and 
regular cleanup is conducted. 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

San Juan Creek 167 42 0 
 
The city is targeting food facilities as part of any tenant improvement, trash enclosures covers 
and internal oil retention units and grease vent diapers are being required.  These BMPs are 
effective to prevent non compliance, and have not been an issue to deal with during tenant 
improvement work.  The trash enclosure covers prevent runnoff from carrying trash from 
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dumpsters downstream.  The internal oil retention units prevent having a messy trash enclosure 
as a result of spillage of oil in outdoor drums.  The grease vent diapers capture the grease that 
usually accumulates on roofs, and provide easy maintenance. 
 
It appears that the local businesses are following the required compliance with the cities adopted 
BMPs.  The city inspector describes a high level of compliance and awareness citywide.  The 
public education outreach appears to be reaching the local businesses.  Some of the businesses 
had minor non-compliance that required a revisit to make sure that all BMPs are implemented.  
Some of the violations included overflowing trash dumpsters or non acceptable conditions of 
outdoor storage of oil/grease containers.  Following re-inspections, all inspected facilities were in 
compliance.   
 
C-9.3.7    Enforcement  
 
The city depends on the outreach and education as a way to develop a good working relationship 
with local businesses.  As most of the businesses have been performing well, the emphasis on 
how to comply with the NPDES permit through educational material, and showing field 
examples when possible appear to get the message to the businesses. 
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted water quality ordinance, Ordinance No. 799 and the countywide 
accompanying Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

15 44 2 0 0 
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C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Juan Creek 0 

 
C-9.3.9    Training and Outreach 
The city has a monthly environmental committee meeting during which the NPDES coordinator 
provides training to the inspectors and code enforcement officers.  This committee meeting was 
used as training sessions during the year to discuss process, what to look for, issues, and to make 
sure the team is properly trained. 
 
Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
mailings, development and distribution of brochures, posters, fact sheets, posting information on 
the City’s webpage and linking to the County’s webpage.  A summary of the City’s outreach 
efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

OCSD grease brochure 114 Hand distributed 
Environmental newsletter 2000 Mailing 
Water Conservation (quarterly 
insert with water bill) 

8000 mailing 

Total number of outreach 
materials distributed during the 
current reporting year 

10114  

 
The city increased its public outreach material to the commercial facilities.  A partnership with 
the water conservation division has been increased to have regular material promoting the 
reduction of over-irrigation. 
 
The city uses regional material developed by the county but develops its own material as well.   
 
The businesses are targeted as part of the business outreach program, but also receive 
educational material that is sent to all postal accounts in the city.  
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Website 
 
The city maintains regularly the environmental webpage for businesses on the city's website.  
The web page promotes proper solid waste and recycling, and encourages businesses to conserve 
water, and reduce over irrigation. In addition, the city places all BMPs and other informational 
material for businesses so they can find all applicable material in one location on the website. 
 
The city believes that the agressive public education outreach program that is being conducted is 
definitely making businesses more aware of the stormwater compliance issues. When the code 
enforcement officers visit the facilities, the owners are very familiar with the program, they are 
aware of their responsibilities, and of the BMPs, and I believe this is definitely one of the reasons 
why we had a very good success rate in compliance. 
 
Eventhough this year the city had more notices of non compliance, there were not major 
violations, rather good housekeeping issues, and the notices were issued to keep the businesses 
aware that they cannot let their guards down, and that good housekeeping is essential for 
compliance.  
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C-9.4  Residential Program (LIP Section 9.4) 
 
C-9.4.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the organization chart.   
 
C-9.4.2    Inventory  
 
The City of San Juan Capistrano has developed a watershed-based inventory and/or map of 
residential areas within its jurisdiction.  The residential areas that discharge directly to an ESA 
may be targeted for enhanced implementation of BMPs based on the activities of concern that 
are identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
San Juan Capistrano does not have residential areas that discharge directly to an ESA 
The city has developed a watershed based inventory of residential areas within its jurisdiction. 
There has been no change to the residential inventory during this reporting period.  
FY06-07 
The city has developed a watershed based inventory of residential areas within its jurisdiction. 
William Lyon Homes is still constructing 2 tracts, with some residents moving in, but still not 
fully occupied by residents.  
 
A summary of the City of San Juan Capistrano’s current residential inventory is provided in the 
table below.  
 
Watershed 
 

Total Residential Land 
Use Area  
(Sq. miles) 

Total Residential Land 
Use Area  
Adjacent or 
Discharging Directly to 
an ESA 
(Sq. miles) 

Tributary to 303(d) 
Listed Watershed 

San Juan Creek 5.14   
Total 5.14 

 
 
 

 

 
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
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No changes were made to the BMP fact sheets  
 
 
 
C-9.4.4    Enhanced Implementation 
 
As mentioned above, residential areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these residential areas to surrounding ESAs are 
outlined in the LIP.  The table below summarize the activities that were accomplished during the 
current reporting year.  
 
 
Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 
Watershed ESA Residential 

Activity of 
Concern 

Identified 
BMP 

Status of BMP 
Implementation 

San Juan Creek  Pet waste pick up of 
waste 

installation of doggy 
bags stations and 
increase public 
outreach 

 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program and provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g. 
commercial business, resident, etc.) as a part of the ID/IC PEA report.   Based on the ID/IC PEA 
report, 9 pollution complaints/incidents were associated with residential areas during the current 
reporting year.  The following table provides a breakdown of the water pollution 
complaints/incidents received associated with residential activities 
 
Watershed Summary 

Watershed 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

San Juan Creek 0 0 1 8 0 0 0 
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C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

12 0    

 
C-9.4.7    Outreach and Training 
A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary – Printed Materials 
 
 
 
Category 

Automotive 
Repair and 
Maintenance 

Automotive 
Washing 

Automotive 
Parking 

Home 
and 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of Mailings  10000  20000 10000 10000 20000 10000 70000 

Public Service 
Announcements 
(PSAs) 

        0 

 
Utility Bill Inserts 

       20000 20000 

 
The city continues to send regular material twice a year to all residential properties.  In addition, 
the city places twice a year educational material with the water bill.  Finally, the city is providing 
regularly material in the form of articles in the local papers.  
 
The main Public Outreach for this year for residents were: 
 
1.  Public education booth: 4 events: Concerts at the Park  
    4th of July 

 Earth Day:  Regional event at the SJC community Center, 
targeting kids and adults. 

 Creek Cleanup day 
 CARE car show fundraiser, in partnership with the County of 

Orange Used Oil Program 
 San Juan Capistrano Equestrian Coalition Barn Dance 
 San Juan Capistrano Dog Vaccination Clinic 

2. Public outreach through mailings.   mass mailing to all residents in the City 
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Environmental Newsletters 
Water Bill inserts 

3. The City placed 20 banners in the downtown area to promote pollution prevention from 
illegal dumping.  The banners were titled “ STORM DRAINS LEAD TO THE OCEAN – 
NO DUMPING”. These banners were placed on the poles from April through the end of 
June. 

4. The City participated in 2 compost giveaway events with CR &R and neighboring cities.  
Educational flyers were distributed to participants. 

5. The City included in the quarterly Community Services activities newsletter articles on 
pollution prevention and informed the Public of upcoming events relating to pollution 
prevention, such as Earth Day and the Creek cleanup event.  The newsletter goes out 
quarterly to all city residents. 

6. The City’s solid waste franchisee, places articles in their newsletters addressing 
pollution prevention, proper solid waste disposal and recycling. 

 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, development and distribution of brochures, 
posters, fact sheets, posting information on the City’s webpage and linking to the County’s 
webpage.  
 
Website 
The city’s website has been used as a great tool to provide storwater public education material to 
the public.  In addition to the environmental section that covers all environmental issues, a 
residential section has been available to provide specific information on recycling, water 
conservation, earth day event, creek cleanup event, stormwater hotline, kids related 
environmental material.  Also, the NPDES coordinator provides an opportunity for anybody 
interested in a speaker on environmental issues.  The city will be including in the next reporting 
year a separate e-mail address for the NPDES coordinator on the website to track the e-mails that 
come directly from the website. 
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.  City inspectors and 
code enforcement officers are educated as part of their regular training to educate the public on 
stormwater issues as part of their field work.  The inspectors and code enforcement officers and 
water conservation officers are provided with door hangers to use as an educational tool when 
they encounter a potential stormwater problem in residential areas and there is no one to provide 
educational material to.  
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C-9.5 CIA/HOA Program (LIP Section 9.5) 
 
C-9.5.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the Organization chart  
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of the 
Annual Progress Report submittal.   
A summary of the City of San Juan Capistrano’s current CIA/HOA inventory is provided in the 
table below.  

 
As indicated in the table above, CIA/HOA areas were identified that discharge directly to ESAs.  
Enhanced implementation as outlined in the City of San Juan Capistrano’s LIP was conducted in 
these areas.  A summary of these efforts is provided in Section C-9.5.4.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
No changes are being proposed.  
 
C-9.5.4    Enhanced Implementation 
 
Water conservation and pet waste are the most 2 important issues targeted last year.  The cities of 
San Clemente, Dana Point and San Juan partnered this year to host in August 07 a forum where 

Watershed 
Total Residential 
Land Use Area  
(Sq. miles) 

Total Residential Land Use Area  
Adjacent or Discharging Directly to 
an ESA 
(Sq. miles) 

San Juan Creek 5.14 0 

Total 5.14  
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all the HOAs in the 3 cities were invited to attend an educational event.  Board members, 
property management firms and landscape companies were invited.  The attendees were 
informed of all the stormwater regulations, about water conservation, pet waste issues.  
Additional training will be offered in the future to increase the knowledge of the various groups 
to assure compliance on a regular basis.  Future updates will be provided in PEA 2007-08. 
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.     
 
There were no enforcement actions taken against CIA/HOAs within the city’s jurisdiction: 
 
 
C-9.5.6    Outreach and Training 
 
Outreach 
As the city outreaches to residents, it is also outreaching to CIA/ HOAs.  There are some of these 
outreaches. 
 
1.  Public education booth: 4 events: Concerts at the Park  
    4th of July 

 Earth Day:  Regional event at the SJC community Center, 
targeting kids and adults. 

 Creek Cleanup day 
 CARE car show fundraiser, in partnership with the County of 

Orange Used Oil Program 
 San Juan Capistrano Equestrian Coalition Barn Dance 
 San Juan Capistrano Dog Vaccination Clinic 

7. Public outreach through mailings.   mass mailing to all residents in the City 
Environmental Newsletters 
Water Bill inserts 

8. The City provided Cox Cable with the “After the storm” video to be played as a PSA on 
Channel 3, weekly for 4 months. 

9. The City placed 20 banners in the downtown area to promote pollution prevention from 
illegal dumping.  The banners were titled “ STORM DRAINS LEAD TO THE OCEAN – 
NO DUMPING”. These banners were placed on the poles from April through the end of 
June. 

10. The City participated in 2 compost giveaway events with CR &R and neighboring cities.  
Educational flyers were distributed to participants. 

11. The City included in the quarterly Community Services activities newsletter articles on 
pollution prevention and informed the Public of upcoming events relating to pollution 
prevention, such as Earth Day and the Creek cleanup event.  The newsletter goes out 
quarterly to all city residents. 
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12. The City’s solid waste franchisee, places articles in their newsletters addressing 
pollution prevention, proper solid waste disposal and recycling. 

 
Education and outreach targeted towards residents is a major component of the HOA/CIA 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, development and distribution of brochures, 
posters, fact sheets, posting information on the City’s webpage and linking to the County’s 
webpage.  
The city will be developing specific material in the next fiscal year to reach out to HOA/CIA and 
will report them in the next PEA. 
 
Website 
The city’s website has been used as a great tool to provide storwater public education material to 
the public.  In addition to the environmental section that covers all environmental issues, a 
residential section has been available to provide specific information on recycling, water 
conservation, earth day event, creek cleanup event, stormwater hotline, kids related 
environmental material.  Also, the NPDES coordinator provides an opportunity for anybody 
interested in a speaker on environmental issues.  In addition, as the HOA/CIA includes a 
commercial component to it, the city has incorporated all the BMPs that were provided to all 
HOAs/CIAs in the city on its commercial website. 
 
Training 
 
The successful implementation of the HOA/CIA program relies on education of municipal 
employees that conduct activities throughout the city.  City inspectors and code enforcement 
officers are educated as part of their regular training to educate the public on stormwater issues 
as part of their field work.  The inspectors and code enforcement officers and water conservation 
officers were provided with door hangers this year to use as an educational tool when they 
encounter a potential stormwater problem in residential areas.  
 
 
 
C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
The city is not proposing modifications to the program. The city will be mailing to all the 
HOA/CIA an educational packet reminding them of all the minimum BMPs that are required to 
be implemented. 
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section 10.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants 
from the municipal storm drain system, the City’s LIP includes a comprehensive program 
for detecting, responding to, investigating and eliminating these types of 
discharges/connections in an efficient and timely manner.   In order to ensure that the 
program is efficient and effective, the City has instituted regular documentation 
procedures for their water pollution complaint and spill response activities.   
 
C-10.2 Illegal Discharges (LIP Section 10.2) 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) 
were responsible for the implementation of this stormwater program element.   
 
Bruce Sharp is back from military leave.  So, at this time, the city has 2 code enforcement 
officers:  Dan Felix and Bruce Sharp. The organization chart remains the same.  
 
No changes were made to the Organization chart during FY 2006-07.  
 
C-10.2.2 Authorized Inspector Designations   
 
The city's adopted water quality ordinance, Ordinance No. 799 identifies many of the 
duties of the authorized Inspector as the responsibility of the Director of Building and 
Engineering and those persons directed by him and under his instruction and supervision, 
who are assigned to investigate compliance with, detect violations of, and take action 
pursuant to the Ordinance. 
In addition to the designated City Authorized Inspectors listed above, the City has also 
entered into a Water Quality Ordinance Implementation Agreement with the Orange 
County Flood Control District to assist with some of the Authorized Inspector and Spill 
Responder duties.  This contract allows the city to request assistance from the County's 
Authorized Inspectors in order to respond to and follow up on hazardous or after hours 
complaints and incidents. 
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A list of the City of San Juan Capistrano’s Authorized Inspectors and the relevant contact 
information is provided below:   
 
Jurisdictional Summary 
 
Name Title Department E-mail Address Phone Number 
Dan Felix Code 

Enforcement 
Officer 

Building 
and 
Engineering 

dfelix@sanjuan
capistrano.org 

949-433-6344 

Bruce Sharp Code 
Enforcement 
Officer 

Building 
and 
Engineering 

bsharp@sanjua
ncapistrano.org  

949-433-6341 

John Lynch Building and 
grading 
Inspector 

Building 
and 
Engineering 

jlynch@sanjuan
capistrano.org 
 

949-443-6303 

 
In addition to the designated City Authorized Inspectors listed above, the City has also 
entered into a Water Quality Ordinance Implementation Agreement with the Orange 
County Flood Control District to assist with some of the Authorized Inspector and Spill 
Responder duties.  This contract allows the City to request assistance from the County’s 
Authorized Inspectors in order to respond to and follow up on hazardous or after-hours 
complaints and incidents. 
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current 
and/or potential sources of illegal discharges and illicit connections including the 
following: 
• Municipal Activities (Section A-5) – field inspectors and facility managers assist 
in the identification of illegal discharges and illicit connections during their daily 
activities.  
 
• Public Education (Section A-6) – various inspectors assist with the distribution of 
public education materials that provide phone numbers and encourage the reporting of 
spills. 
 
• New Development/Significant Re-Development Program (Section A-7) – assists 
with the identification of new development and/or significant development post 
construction controls that are either not functioning adequately or are not being 
maintained, resulting in an on going or threatened discharge to the storm drain system. 
 
• Construction Activities (Section A-8) - assists with the identification of illegal 
discharges from construction sites. 
 
• Existing Development Programs (Section A-9) – assists with the identification of 
actual or threatened illegal discharges from industrial, commercial and residential areas. 
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• Water Quality Monitoring Program (Section A-11) – assists with the 
identification of problem areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the city 
inspectors is included in the table below in Section C-10.2.4.  
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C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about 
potential or existing complaints and spills as soon as possible so that the problem can be 
mitigated as quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and 
incident information.  These numbers are as follows: 
 
During Business Hours After Business Hours 
949-234-4575 949-234-4575 
  
 
The City advertises these numbers: 
 
The Stormwater hotline is listed on all printed material, on newsletters, articles, 
Hometown Happening quarterly newsletter, on business cards distributed, on the website, 
and on e-mails.   
The city currently does not receive complaints through the website, but a link to the 
County complaint website is available on the city's web page.  
 
The Water Quality Complaints network is as follows: 
Water Quality Hotline:  949-234-4575 
Orange County Water Pollution Complaint Hotline:  (bilingual):  714-567-6363 
NPDES coordinator: 949-234-4413 
City of San Juan Capistrano, City Hall main number:  949-493-1171 
City of San Juan Capistrano, Public Works:  949-443-6363 
City of San Juan Capistrano, Police Department: 949-443-6369 
City of San Juan Capistrano, OC Fire Station 7, 949-831-0872 
City of San Juan Capistrano Water and Sewer: 949-487-4305 , off hours: 949-493-1515 
Emergency: 911 
 
In addition to the established City phone numbers, the City also advertises the 
Countywide 24 hour bilingual water pollution complaint hotline (714) 567-6363 and 
website complaint form (www.ocwatersheds.com) through the distribution of the 
countywide public education materials and coordinates with the County when complaints 
are received. 
 
A summary of the sources of the water pollution complaints that the City received during 
the reporting period is provided below. 
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Jurisdictional Summary  
City Staff (Municipal, 
Construction, etc.) 

31  

Other Agencies (County, 
Regional Boards) 

4  

Water Pollution Hotline   
Public (calls, e-mail) 37  
Businesses 1  
Other   
Total Number of Reports 73 

 
 
 

 
 
As more educational material is provided to the public and to businesses, the city 
received this year more call than last year from the public reporting potential violations.  
The same also applies to businesses who are required to implement BMPs on their 
facilities, when they notice potential violations, they are contacting the city if they notice 
any stormwater related issue.  The city did not receive any calls to the hotline this year, 
which is a reduction from last year.  Residents appear to prefer to call the city's main 
number and be directed to a code enforcement officer.  
City staff are by far the eyes in the street and they contact regularly when they see a 
potential violation. 
 
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist 
them when responding to and investigating water pollution complaints.  The response 
procedures generally include record keeping, notifications and response requests, 
response activities, investigations, clean-up activities, reporting and 
education/enforcement.  To assist them in implementing the procedures, a series of forms 
and guidance materials were developed. 
 
During the reporting period, some minor changes were made to the reporting categories 
of pollutants (Per memorandum dated March 8, 2005, written by Larry Walker and 
Associates, available from the County of Orange).  
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of San Juan Capistrano’s ID/IC Program, the City’s Authorized 
Inspectors receive notifications and respond to a variety of water pollution complaints 
and incidents.  The tables below provide information regarding the water pollution 
incidents that have been reported and responded to within the City of San Juan 
Capistrano ’s jurisdiction.   
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Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per 
incident (i.e.: if a complaint was received by city staff but referred to the County of 
Orange for inspection and follow up, the incident was reported in the Referral category 
only).   
 
For the purposes of the reporting, the following definitions were used: 
 
• Notification – An incident that is reported to the City that does not require any 
follow up such as an investigation or an enforcement letter.  This would include any 
incidents where the material did not enter the storm drain system and was in the process 
of being cleaned up.  
 
• Complaint - A minor incident that is reported to the City that requires an 
investigation as soon as possible.  This would include complaints where the discharge is 
alleged to have already occurred but is not posing an immediate threat to human health or 
the environment.  Examples of this may include: oil that has leaked from a vehicle parked 
on the street and soaked up into the asphalt or a past discharge from a residence or 
facility. 
 
• Response Request – An incident that is reported to the City that requires an 
immediate investigation/response due to the threatened release/impact to human health or 
the environment. 
 
• Referral to another agency – The City referred the complaint to another agency 
such as an   Orange County Flood Control District (OCFCD) Authorized Inspector for 
investigation and follow up. 
 
As a part of the City of San Juan Capistrano’s ID/IC Program, the City’s Authorized 
Inspectors receive notifications and respond to a variety of water pollution complaints 
and incidents.  The tables below provide information regarding the water pollution 
incidents that have been reported and responded to within the City of San Juan 
Capistrano’s jurisdiction.   
 
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 2 
Complaint 60 
Response Request 3 
Referral to OCFCD or other agency 0 
Total Number of Incidents 65 
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The entire city of San Juan Capistrano discharges into San Juan creek. 
There were only 2 notifications this year compared to 30 the previous year.   
Complaints have increased from 12 t o60.  Most of these complaints were very minor and 
taken care of following education. 
There were 3 response requests this year compared to the year before.  No discharge 
ended up in the MS4.  
 
Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
  
During the reporting period, the breakdown of the types of materials that were involved 
in the water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
Type of Materials Number of Complaints/Incidents  
Hydrocarbons 7 
Inorganic Compounds 2 
Metals 0 
Nutrients 0 
Organic Compounds 1 
Discharge Exceptions 1 
Pathogens and Coliforms 0 
Wastewater 26 
Pesticides 0 
Sediment 1 
Trash and Debris 3 
Miscellaneous 8 
Total Number of Incidents 49 
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All water pollution complaints are investigated and, when necessary, reported to the San 
Diego Regional Water Quality Control Board. The reports consist of a verbal notification 
followed by a written report. 
 
During the reporting period no incidents were reported to the Regional Board. 
 
C-10.2.7 Enforcement Summary  
 
The City of San Juan Capistrano’s Authorized Inspectors undertake enforcement 
activities according to the City’s adopted water quality ordinance, Ordinance No. 799 and 
the countywide accompanying Enforcement Consistency Guide (DAMP Section 4.0).  
 
Water pollution enforcement may be handled administratively or in more serious 
instances, be prepared for prosecution.   As provided for in the Enforcement Consistency 
Guide, when selecting enforcement options, the City’s Authorized Inspectors ensure that 
violations of a similar nature receive the appropriate similar type of enforcement remedy.  
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Nonetheless, more severe enforcement options may be selected when a violator has either 
a history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) 30 

Administrative Enforcement  

Notice of Noncompliance (NON) 27 

Administrative Compliance Order (ACO) 2 

Cease and Desist Order(CDO) 1 

Criminal Enforcement 1 

Misdemeanor (Mis)  

Infraction (Inf)  

Issuance of Citation (IOC)  

Other: (Specify) 6 

 
There were 30 educational letters issued this year compared to 26 the previous year.  This 
reflects on the type of complaints/incidents that have taken place this year.   
There were 27 notices of non compliance this year compared to 15 last year.  Again, as 
stated before, the complaints/incidents were very minor and no impact to the drain or the 
MS 4 took place. 
There was 2 administrative compliance order issued for a clean up compared to 1 the 
previous year.  Compliance was obtained immediately following the issuance and no 
impact to the MS 4 took place. 
There was one case that was forwarded to the city attorney for prosecution following 2 
notices of non compliance, but compliance was obtained following the involvement of 
the city attorney and no further prosecution was necessary.   
 
 
C-10.2.8 Case Summary  
 
There were no civil or criminal cases to be reported for the reporting year, b the city 
of San Juan Capistrano that are either pending, underway or that have been settled. 
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C-10.3 Illicit Connections (LIP Section 10.3) 
 
During the reporting period, no illicit connections to the city's storm drain system 
were found. 
 
The City of San Juan Capistrano developed a drainage facility inspection and 
documentation program to identify and eliminate illicit connections to the storm drain 
system.  Illicit connections to the storm drain system are prohibited.  
 
No illicit connections were found.  
 
During the reporting period illicit connections to the City’s storm drain system were 
found.  The table below provides a summary of the illicit connections that were 
identified. 
 
Watershed Type of Connection Resulting Action(s) 
San Juan Creek 0 N/A 

 

0033267



SECTION C-10, Illegal Discharges/Illicit Connections 
 

Orange County Stormwater Program C-10-11 November 15, 2007 
DAMP Appendix C-10  

 

 
C-10.4 Source Investigations (LIP Section 10.4) 
 
The San Diego Region dry weather monitoring program triggers follow-up source 
investigations when the tolerance interval for a particular constituent is exceeded on 
consecutive site visits at a drain. During the 2005 dry weather monitoring season (May-
September), L01S02 experienced consecutive exceedances of nickel, zinc and cadmium, 
while L01S03 experienced consecutive exceedences of nitrates. For most of the 
constituents, levels during the 2005 season were significantly higher than the 2004 
season; however, 2006 resulted in a slight decreasing trend in dissolved metals levels. 
The city partnered this year with the city of Dana Point and the County of Orange to 
determine the source of the pollutants.  More details on the findings and the 
investigations will be listed in the monitoring section.  
 
C-10.5  Training and Outreach (LIP Section 10.5) 
 
The education and training of the City of San Juan Capistrano’s Authorized Inspectors is 
key in the successful implementation of the program especially since they are in the 
public eye when conducting extensive investigation efforts and proceeding with 
enforcement actions.   
 
C-10.5.1 Training 
 
The City set up an environmental committee chaired by the NPDES coordinator. This 
committee is an internal committee attended by the Building and Engineering director, 
the building official, and all inspectors and code enforcement officers.  This committee 
met once a month during the year, so met 12 times in FY 2005-06.  During these 
meetings, the NPDES coordinator went over code enforcement issues, provided training 
on water quality issues and discussed illegal discharges and illicit connection.   
 
One of the primary ways that the City keeps its Authorized Inspectors informed and 
trained is by having them attend the Authorized Inspectors Committee.   
During the reporting period the City’s Authorized Inspectors attended the field 
implementation training and the investigative manual training that were held by the 
County staff. 
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The workshops, training and/or other educational activities that have been attended by the 
City’s Authorized Inspectors are listed below.  
 
City of San Juan Capistrano training 
Title of 
Training or 
Workshop 

Subject Date 
Attended 

Sponsoring 
Organization 

Staff 
Participated by 
Providing a 
Presentation 

Name Department 

Sewage 
Spill 
Response 

Field 
Impleme
ntation 

October 7, 
2004 

 ¨ 3 staff Public 
Works 

ID/IC 
training 

Module 
1 

  ¨ 1 staff Building and 
Engineering 

 
C-10.5.2 Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials 
to businesses and residents who may have been identified as a responsible party for an 
illegal discharges or illicit connection.  This outreach can occur while the inspector is on 
sight during an inspection or with a follow up letter after an inspection has been 
completed. 
 
Having a continuous presence of code enforcement in the field, supported by an 
aggressive public education campaign citywide through newsletters, during inspection of 
businesses, media campaign, Mayor’s messages in the paper, public booth at city events 
has promoted an environmentally friendly community.  This message appear to be getting 
to the city’s constituents as the city has not encountered major code enforcement cases, 
and notifications are well received when they take place.  The City has not faced major 
repeat offenders, not to mention regular offenders, which is a good reflection on the 
City’s general environmental condition. 
 
The outreach materials also encourage the proper management and disposal of used oil, 
toxic materials and other household wastes.  A summary of the City's outreach efforts and 
materials is presented in Section 6, Public Education of this report. 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials 
to businesses and residents who may have been identified as a responsible party for an 
illegal discharges or illicit connection.  This outreach can occur while the inspector is on 
sight during an inspection or with a follow up letter after an inspection has been 
completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, 
toxic materials and other household wastes.  The materials that specifically address these 
issues include:  
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A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary –  
 
Outreach Material Description Number Distributed 
The ocean begins at your front door 400 
SJC food service industries 116 
SJC painting 10 
What’s the scoop 600 
SJC fresh concrete and mortar application 15 
Water Quality Guidelines for Pools 66 
Total Number Distributed  1207 
 
 
C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of San Juan Capistrano 
and the County of Orange, as Principal Permittee, evaluate the results of the assessment 
and determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
No program modifications will be made to the ID/IC section of the City’s LIP. 
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction  (LIP Section 11.1) 
 
The countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.   
 
C-11.1.1 City of San Juan Capistrano Water Quality Monitoring Efforts 
 
The city has partnered with the County of Orange in the countywide monitoring program.  
The city did not perform any additional monitoring. 
The city provided the county with new locations for the dry weather monitoring program 
to help identify problem locations. 
 
The city is set up to respond to any notification from the county for potential problems 
identified during the monitoring program.  The County staff performing the monitoring 
will contact Ziad Mazboudi, NPDES coordinator or the code enforcement officer for 
follow up.   
 
 
 
• In 2006-07, the city received 4 notifications of  exceedances. City staff followed on 

each of the notification but was not able to find any source of the exceedences.  
Follow up investigation did not result in finding any specific source either.  City staff 
remained on stand by in case of recurring exceedences in the same area. 

 
C-11.2 Water Quality Monitoring Program Modifications 
 
As the last step in the program effectiveness assessment, the City of San Juan Capistrano 
and the County of Orange, as Principal Permittee, evaluate the results of the assessment 
and determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
The program modifications that will be made to the Water Quality Monitoring section of 
the City’s LIP include the following: 
 
No modifications to the program are proposed.   
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Based on this Program Effectiveness Assessment (PEA), the City of San Juan Capistrano has judged 
that it has initiated an effective Urban Runoff Management Program (Program).  The Program met or 
exceeded all of the 2006-07 goals including: 
 

• Staying on course with the Local Implementation Plan (LIP); 
• Attaining adequate legal authority to implement the Program; 
• Establishing sufficient financial means to fund the Program; 
• Coordinating internally with City staff to establish an effective means to implement the 

Program elements prescribed in the LIP; 
• Coordinating externally with the Co-Permittees to develop efficient and consistent 

mechanisms to train staff, to educate the public, and to develop consistent guidance and 
program management documents; 

• Maintaining a complaint response, inspection, enforcement, and illegal discharge/illicit 
connection investigation components of the Program; 

• Delivering outreach materials focusing on Pollution Prevention measures to residents and 
business owners. 

• Partnering with various groups and agencies to protect the MS4 from pollutants and educate 
the various groups on pollution prevention 

• Maintaining a Stormwater Hotline and provides excellent information to the Public through 
its website, newsletters, the media and at presentations to the residents, businesses, 
committees and council meetings. 

• Concentrated efforts to deal with existing high priority commercial facilities and specifically 
food facilities have been successful.  Two minor spills have taken place in the reporting year 
in the city. None resulted in discharge to the MS4.  Regular inspection program of all grease 
interceptors supported by an aggressive public system maintenance of hot spots has been 
successful and resulted in no spills.  In the upcoming year, the city will be looking into 
developing a program to encourage facilities that do not have a grease interceptor but 
contribute to the sewer hot spots areas by possible financial subsidy.  The city budgeted for 
this program and a report on update will be provided in next PEA. 

• All new developments have incorporated Best Available technology treatment control BMPs 
in their development.  The city continues to have a very well coordinated and effective new 
development/redevelopment program 

 
 
As described at the end of each section of the PEA, several elements of the Program have been 
improved through the course of the reporting period.  During the upcoming year, the City will 
continue to assess and modify the Program in order to comply with permit requirements and to 
improve the quality of local waterbodies.   
 
In the upcoming year, a new NPDES MS4 permit will be issued.  The city will coordinate with the 
Principal permittee and other co-permittees to make any necessary modifications to the LIP to 
integrate any new requirements introduced in the new permit.  In anticipation of the new permit and 
the upcoming bacteria TMDL, the city has started incorporating urban runoff reduction program 
through water conservation efforts.   
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CITY OF ALISO VIEJO 

 
PROGRAM EFFECTIVENESS ASSESEMENT 

2007-08 ANNUAL REPORT 
 
 
EXECUTIVE SUMMARY 
 
The City of Aliso Viejo has prepared this Annual Program Effectiveness Assessment 
Report on stormwater pollution prevention activities in accordance with the requirements 
of San Diego Regional Water Quality Control Board, Order No. R9-2002-001, Waste 
Discharge Requirements for Discharge of Urban Runoff from Municipal Separate Storm 
Sewer Systems, NPDES CAS0108740.   The Report describes all program activities 
undertaken from July 1, 2007 through June 30, 2008 to mitigate discharges of pollutants 
and urban runoff flow into the City's municipal separate storm sewer system (MS4) to the 
maximum extent practicable. The program components are discussed in the following 
order: 
 

• Section C-1: Introduction 
• Section C-2: Program Management 
• Section C-3: Plan Development 
• Section C-4: Legal Authority 
• Section C-5: Municipal Activities 
• Section C-6: Public Education and Outreach 
• Section C-7: New Development/Redevelopment 
• Section C-8: Construction 
• Section C-9: Existing Development (Commercial, Industrial, Residential, and 

Homeowners Association) 
• Section C-10: Illegal Discharge/Illegal Connections 
• Section C-11: Water Quality Monitoring 

 
Some of the notable water quality elements accomplished by the City during the 
reporting period are mentioned briefly below.  Detailed information regarding individual 
activities is contained in the respective sections of this Report. 
 
Section C-3, Plan Development 
 

• The City’s Guidelines for Preliminary Water Quality Management Plan were 
made available to all developers, contractors and construction companies during 
project planning phase. 

• The City participated in the Prop 40 SmarTimer/Edgescape Evaluation Program 
(SEEP) for South Orange County. Funding from this two-year project with the 
City’s in kind match was utilized to install new irrigation systems with smartimers 
at Iglesia Public Park. Initial monitoring data confirmed a significant reduction in 
the irrigation runoff into the storm drain system. 
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Section C-5, Municipal Activities 
 

• The City has developed and implemented a total of 11 programs and activities to 
support the Litter Control Program. 

• The City continued the implementation of a City wide curbside green waste 
recycling program, a 100% commercial/multifamily material recovery facility 
program, electronic and household hazardous waste events and bulky item pick-
up, household batteries recycling program, and universal waste collection 
program. 

• The City continued the implementation of the SHARPS program for the 
collection of home generated sharp materials. 

• The City participated in the 2007 Inner Coastal Cleanup event. 
• The City received $11,939 in grant funds from the Department of Conservation 

(DOC) Beverage Container Grant to support the multi-family recycling program. 
• The City continued the implementation of the CIWMB’s Used Oil Block Grant 

Program.  
 
Section C-6, Public Education 
 

• Distributed BMPs brochures that focused on residential guidelines on mitigating 
urban runoff pollution associated with fertilization and irrigation practices. 

• Published and distributed a brochure on best management practices and pollution 
prevention tips for mobile detailers. 

• Enhanced the Environmental Care section of the City’s website by adding 
updated educational materials such as guidelines and forms for Water Quality 
Management Program for HOAs, and information regarding Vector Control, West 
Nile Virus, Air Quality, Solid Waste Recycling, Electronic and Universal Waste 
Collection, and Best Management Practices for Pollution Prevention. 

• Participated in 12 public outreach events. 
• Continued the use of the Educational Wheel of Environmental Knowledge as an 

interactive tool to increase participation at public outreach events. 
• Continued the use of the EnviroScape Watershed Model which is used as an 

educational tool at public outreach events.    
 
Section C-7, New Development/Redevelopment 
 

• Reviewed and approved Water Quality Management Plans and Storm Water 
Pollution Prevention Plans for all new development and redevelopment projects. 

 
Section C-8, Construction: 
 

• Inspected all high priority construction sites on a weekly basis during the wet 
season and on a monthly basis during dry weather season. 

• Issued 100 water quality permits to medium and low priority construction 
projects. 
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• Developed and distributed photo brochures for construction site best management 
practices. 

• The City conducted two in-house training sessions for construction site 
inspections and best management practices for pollution prevention.  

 
Section C-9, Existing Development 
 

• City staff conducted inspections and follow-up inspections of industrial, 
commercial and municipal facilities sites as required by for NPDES compliance. 

• On behalf of the City, Orange County Health Care Agency (OCHCA) conducted 
inspections and/or re-inspections on all food services facilities located within the 
City of Aliso Viejo boundaries. 

• Authorized inspectors conducted follow-up inspection on all the food service 
facilities listed in OCHCA reports as having water quality issues. City assured the 
implementation of proper BMPs for pollution prevention. 

• The City continued the implementation of a comprehensive public outreach 
programs resulted in a decrease in water quality related violations on properties 
owned/managed by HOAs and property management companies. 

• City staff reviewed and approved a total of 99 Water Quality Management Plans 
for Home Owner Associations and Property Management companies within the 
City’s boundaries. 

 
Section C-10, Illegal Discharges/Illicit Connections 
 

• The implementation of the City’s comprehensive public outreach programs 
resulted in a lower number of storm water violations and complaints compared to 
the previous reporting year. 

 
Section C-11, Water Quality Monitoring  
 

• The City continued the implementation of the Hot Spot Elimination Program by 
performing site investigation and source tracking on the storm drain systems in 
response to notifications from the County Dry Weather Monitoring Program and 
complaints regarding stormwater pollutions.  

• The City identified excess irrigation runoff and excess fertilizer applications at 
public parks, commercial and residential areas as potential sources of stormwater 
pollution from municipal operations. 

• City staff contacted Aliso Viejo Community Association, other local homeowner 
associations, landscape companies and other responsible parties and mandated 
BMPs to avoid urban runoff and prevent the discharge of pollutants into the storm 
drain system. 

• The City continued the implementation of the mitigation monitoring plan for the 
Wood Canyon Emergent Wetland Project. Three years of field observations and 
analytical results indicated that the wetland was effective in reducing the level of 
pollutants especially fecal coliform bacteria.  
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• The City continued the participation in the University of California Cooperative 
Extension (UCCE) in Orange County study of single-family residential water 
quality and outreach entitled ‘Evaluating BMP Effectiveness to Reduce Volume 
and Improve Quality of Runoff from Urban Environments’.   The study includes 
urban runoff from single family homes at Canyon Vista/Wood Canyon Creek 
area. Water quality results will be used to compare to drain sheds receiving 
intensive outreach efforts in the form of bi-monthly gardening newsletters, 
neighborhood workshops, and gardening advice delivered directly to homeowners 
by certified UCCE Master Gardeners. The final report is expected to be published 
in 2009.  

 
The City has met the requirements directed by the NPDES Permit and in many cases, 
exceeded requirements with enhanced implementation.  The City will continue to 
administer a proactive program that goes beyond the Permit requirements.  
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PROGRAM EFFECTIVENESS ASSESSMENT 
 
The Program Effectiveness Assessment (PEA) is designed to assist the Permittees in evaluating the 
effectiveness of their respective Local Implementation Plans as well as the Principal Permittee in 
evaluating the overall effectiveness of the DAMP.  The results of the assessments will allow the 
Permittees to identify any program modifications that may be necessary. 
 
The PEA (DAMP Appendix C) has replaced the historical “Annual Progress Report Questionnaire” 
and will be filled out and submitted each year to the Regional Board by the cities, through the 
Principal Permittee, as city specific reports.  The County, as the Principal Permittee will then 
compile and analyze select portions of the city-specific reports on a watershed and/or countywide 
basis and report those findings to the Regional Board as a part of an overall assessment that will 
accompany the individual annual submittals. 
 
 
C-1.0 Introduction  
 
C-1.1 Introduction 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) in 
order to better report to the Regional Boards the implementation and performance the Permittees’ 
stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports; 

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or LIP 
may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
 
C-1.2 Background 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act (CWA), 
established the National Pollutant Discharge Elimination System (NPDES) permitting program.  As 
a result of court decisions and the overriding need to clarify the stormwater permitting requirements, 
the CWA required the Environmental Protection Agency (EPA) to issue regulations to be effective 
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by 1983 that included stormwater runoff from rainfall.  Congress passed a Clean Water Act 
Amendment in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES 
Program.  EPA issued subsequent regulations on November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of Orange 
County (all three collectively referred to as Permittees) have obtained, renewed and complied with 
the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional Water 
Quality Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards):      
 

Santa Ana Regional Board San Diego Regional Board 
Permit Term 

Order  No. NPDES No. Date Adopted Order No. NPDES No. Date Adopted 

First  
(1990-1996) 

90-71 CA 8000180  July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-2002) 

96-31 CAS618030  March 1996 96-03 CAS0108740  August 1996 

Third  
(2002-2007) 

R8-2002-0010  CAS618030  January 2002 R9-2002-0001 CAS0108740  February 2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-based 
water quality planning processes to complement existing jurisdictional and countywide processes.  
The program update also addressed the necessary reconciliation of two Permits which, for the first 
time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to include 
model programs and templates for Local Implementation Plans (LIP) (also termed Jurisdictional 
Urban Runoff Management Programs (JURMP) in the San Diego Regional Board Third Term 
Permit), which will assist the Permittees in implementing the program within their individual 
jurisdiction as well as recognize the differences between the two sets of permit requirements.   
 
This annual progress report covers the period from July 1, 2007 to June 30, 2008 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the Third 
Term Permit.  
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C-2.0 Program Management 
 
C-2.1 Introduction 
 
This section addresses the City’s implementation of the program management elements of its 
LIP.  Program management activities conducted by the City of Aliso Viejo involve the following 
activities: 
 
Coordination with the Principal Permittee and other Permittees on continued program 
development through the 2003 DAMP; common program implementation (such as monitoring, 
public education and watershed programs); and a commitment of funding to shared budgets 
under the Implementation Agreement; Coordination with internal City departments to implement 
the LIP;  Preparing, approving and tracking shared cost budgets prepared by the Principal 
Permittee and individual cost budgets prepared by the City; and Data management and 
compliance reporting based on common practices specified in the 2003 DAMP. 
 
C-2.2 Countywide Coordination 
 
In order to coordinate effectively with the Principal Permittee, the City of Aliso Viejo 
has designated NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name John Whitman Moy Yahya 
Title City Engineer/Director of Public 

Works 
Program Manager 

Department Public Works Public Works 
Address 12 Journey #100, Aliso Viejo, 

CA 92656-5335 
12 Journey #100, Aliso Viejo, CA 
92656-5335 

E-mail Address jwhitman@cityofalisoviejo.com myahya@cityofalisoviejo.com 

 
• No changes were made during FY 2007-08.     

 
The General Permittee Committee meets eleven times per year.   The City of Aliso Viejo had 
representatives at the following meetings: 
    

Meeting Date Attended 
July 26, 2007  
August 23, 2007  
September 27, 2007  
October 25, 2007  
December 20, 2007  
January 24, 2008  
February 28, 2008  
March 27, 2008  
April 24, 2008  
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May 22, 2008  
June 26, 2008  

 
In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc Vector Control  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    

 
 
C-2.3 City Internal Coordination 
 
The responsibilities of City departments for the internal coordination of LIP activities are 
detailed in LIP Table A- 2.2  
 

• There is no program management modifications planned during the next reporting year.    
 

• No revisions were made to the City's Local Implementation Plan (LIP).  
 
C-2.4 Fiscal Analysis 
 
The Fiscal Analysis includes the following: 
 

• The City’s expenditures for the previous fiscal year; 
• The City’s budget for the current fiscal year; and 
• A description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of 
Aliso Viejo.  The tables below report costs that include the costs of Permittee operations and 
contracted services. 
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Capital Costs 
 
Capital costs include any capital expended for each one of the DAMP elements.  This would 
consist of any land, large equipment, and structures.  
 
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of 
keeping equipment and facilities in working order.  
 
C-2.5 Program Management Modifications 
 
The modifications that will be made to the Plan Management section of the City’s LIP include 
the following: 
 
The Guidelines for Preliminary Water Quality Management Plans (WQMPs) for construction 
projects were updated and made available to developers, contractors and construction companies. 
Monthly program were also conducted to provide City staff and inspectors with the required 
trainings and program updates.   
 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 
LIP Program Elements Cost during

FY 2007-08
Projected Cost for 

FY 2008-09
Public Projects - BMPs   50,000.00 50,000.00

Construction BMPs for Public Construction Projects  10,000.00 10,000.00

Other Capital Projects / Major Equipment Purchases  0.00 0.00

Totals 60,000 60,000
 
OPERATION AND MAINTENANCE COSTS 
LIP Program Elements Cost during

FY 2007-08
Projected Cost for 

FY 2008-09
Supportive of Program Administration (LIP Section 
2.0) 

110,000.00 106,000.00

Municipal Activities (LIP Section 5.0) Trash & 
Debris Control (formerly "Litter Control") 

0.00 0.00

Municipal Activities (LIP Section 5.0) Drainage 
Facility Maintenance 

36,000.00 36,000.00
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Municipal Activities (LIP Section 5.0) Street 
Sweeping 

96,000.00 96,000.00

Municipal Activities (LIP Section 5.0) 
Environmental Performance (BMP Implementation) 

2,500.00 2,500.00

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

1,500.00 1,500.00

Public Information (LIP Section 6.0) Nonpoint 
Source Pollution Awareness 

12,000.00 10,000.00

Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection 

6,000.00 6,000.00

Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0) 

20,000.00 16,000.00

Requiring Construction BMPs (Supportive of Plan 
Check & Inspection) (LIP Section 8.0) 

22,000.00 20,000.00

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

18,000.00 18,000.00

Illicit Connections/Discharge Ident. & Elimination 
(LIP Section10.0) Investigations 

18,000.00 18,000.00

Agency Contribution to Regional Program 195,000.00 145,000.00

Totals 537,000 475,000
 
FUNDING SOURCES 
LIP FUNDING SOURCES Funding Sources during

FY 2007-08
Projected Funding Sources for 

FY 2008-09
General Fund 80.0% 83.0%
Utility Tax/Charges 0.0% 0.0%
Separate Utility Billing Item 0.0% 0.0%
Gas Tax 5.0% 5.0%
Special Restricted Fund 0.0% 0.0%
 - Sanitation Fee 0.0% 0.0%
 - Benefit Assessment 0.0% 0.0%
 - Fleet Maintenance Fund 0.0% 0.0%
 - Community Services Fund 0.0% 0.0%
 - Water Fund 5.0% 2.0%
 - Sewer & Storm Drain 
Maintenance Fee 

7.0% 7.0%

 - Others 3.0% 3.0%
TOTALS 100% 100%
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C-3.0 Plan Development  
 
C-3.1 Introduction 
 
This Section provides information on the approach taken by the City of Aliso Viejo in 
developing its Local Implementation Plan (LIP). This Section also discusses a number of 
studies that the City is participating in that will inform future revision and improvement 
of the program. 
 
C-3.2 Plan Development 
 
The complexity of the Third Term permits has necessitated the development of a LIP in 
order to provide for a city-specific plan within the wide-ranging policy and program 
framework of the 2003 DAMP.  The LIP focuses predominantly on the jurisdictional 
implementation of the model pollution prevention-oriented programs detailed in the 2003 
DAMP and was completed and provided to the RWQCB in 2003.  
 
The DAMP was revised and submitted in 2006 to the Regional Water Boards by the 
Principal Permittee as the proposed plan for the Report of Waste Discharge toward the 
end of the permit term.  The City LIP, however, is intended to be a more dynamic 
document plan that will be evaluated on at least an annual basis by the City or as directed 
by the Regional Board. Proposed revisions to the LIP Plan Development Section are 
identified in Section C-3.5. 
 
C-3.3    BMP Effectiveness Investigations 
 

• The City continued the participation in Prop 40 SmarTimer/Edgescape Evaluation 
Program (SEEP) for South Orange County cities.  This two-year project started in 
November 2006 and included the implementation of best management practices 
(BMPs) for reducing irrigation runoff at Iglesia Public Park in Aliso Viejo. The 
BMPs included the installation of weather based irrigation controllers 
(SmarTimers) and high efficiency rotating sprinklers. Initial monitoring data 
indicated a significant reduction in the amount of irrigation runoff compared to 
pre-project data at Iglesia Park (see Attachment 2 for the draft annual report). 

• The City continued the implementation of the mitigation monitoring plan at the 
Wood Canyon Emergent Wetland Project. This wetland was constructed in 2005 
and designed to receive runoff from residential areas and parks prior to entering 
Wood Canyon Creek.  Field observations and monitoring data indicate that the 
natural habitat has been restored at this site and the quality of the runoff improved 
as it passes through the wetland.  Please refer to Attachment 1, Wood Canyon 
Emergent Wetland Project - Summary Report, which includes the Mitigation 
Monitoring Plan. 
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An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The tables 
that follow list the BMPs implemented during the reporting period.   
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Type of BMP Initiated in 
FY 2006-07 

Completed 
in FY 2007-

08 

Projected 
Completion 
FY 2008-09 

Aliso Creek - Structural BMPs - Constructed wetlands    
Aliso Creek - Structural BMPs - Sand filters    
Aliso Creek - Structural BMPs - Disinfection systems    
Aliso Creek - Structural BMPs - Catch Basin Inserts    
Aliso Creek - Structural BMPs - Others    
Aliso Creek - Litter Control BMPs - Screens    
Aliso Creek - Litter Control BMPs - Booms    
Aliso Creek - Litter Control BMPs - In-Line Retrofits 
(e.g. CDS units) 

   

Aliso Creek - Litter Control BMPs - Others    
Aliso Creek - Non-Structural BMPS - Public Awareness 
Survey 

   

Aliso Creek - Non-Structural BMPS - Others    
Laguna Coastal Streams - Structural BMPs - Constructed 
wetlands 

   

Laguna Coastal Streams - Structural BMPs - Sand filters    
Laguna Coastal Streams - Structural BMPs - Disinfection 
systems 

   

Laguna Coastal Streams - Structural BMPs - Catch Basin 
Inserts 

   

Laguna Coastal Streams - Structural BMPs - Others    
Laguna Coastal Streams - Litter Control BMPs - Screens    
Laguna Coastal Streams - Litter Control BMPs - Booms    
Laguna Coastal Streams - Litter Control BMPs - In-Line 
Retrofits (e.g. CDS units) 

   

Laguna Coastal Streams - Litter Control BMPs - Others    
Laguna Coastal Streams - Non-Structural BMPS - Public 
Awareness Survey 

   

Laguna Coastal Streams - Non-Structural BMPS - Others    
 
 

Watershed Type of BMP Manufacturer   
(if applicable) 

Number 
Implemented 

Type of 
Analysis 

Report 
Completed 

Aliso Creek Constructed 
Wetland 

 1 Water Quality  

Laguna Coastal 
Streams 
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See Attachment 1 for a summary report on Wood Canyon Emergent Wetland and 
SmarTimer Edgescape Evaluation Program at Iglesia Park  
 
 
 C-3.4 Improvements in Stormwater Science  
 
The City of Aliso Viejo is participating in the following studies:  
 

• As required by the 13225 Directive, Aliso Creek Permittees including the City of 
Aliso Viejo are monitoring the bacterial levels within the Creek as well as certain 
drains.  The City continues to monitor the areas within the J01P28 and J02P05 
sub-watershed drainage area as part of the IC/ID Program and the City’s Hot Spot 
Elimination Plan.  In addition, the City participated in the County's meetings on 
the Proposed Site Priority List and the Compliance Schedule for the Bacteria 
TMDLs for Beaches and Creeks. 

• The City is participating in Prop 40 SmarTimer/Edgescape Evaluation Program 
(SEEP) for South Orange County cities.  This project includes the implementation 
of BMPs for retrofitting the irrigation system at Iglesia Park. The purpose of this 
project is to minimize irrigation runoff and prevent pollutants from entering the 
City’s storm drain systems.  

 
Summary: There were no program modifications made during FY 2007-08.   

 
C-3.5 Plan Development Modifications (Aliso Creek Watershed Only) 
 
No program modifications were made and no modifications were made to the City's LIP 
during FY 2007-08.   
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C-4.0 Legal Authority 
 
C-4.1 Introduction 
 
This section discusses the legal authority established by the City of Aliso Viejo for 
controlling pollutant discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges 
 

• No revisions were made to any of the Stormwater Management Ordinances during the 
FY 2007-08.     

 
C-4.3 Legal Authority Modifications 
 
The program modifications that will be made to the Legal Authority section of the City’s LIP 
include the following: 
 

• No modifications were made to the City’s Stormwater Program during FY 2007-08. 
 
 No modifications were made to the City's LIP during FY 2007-08.   
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C-5.0  Municipal Activities 
 
C-5.1 Introduction 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1 Overall Program Management 
 
Through the submittal of an Organization chart (LIP Exhibit A-5.1), the City of Aliso Viejo 
identified the Department responsible for the implementation of this stormwater program 
element.   
 

• No changes were made to the Organization Chart during FY 2007-08.   
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities 
 
The City has developed a watershed based inventory of its identified municipal facilities.   
 

• No changes were made to the inventory numbers during FY 2007-08. 
• Summaries of the municipal inventory are provided below: 

 
Jurisdictional Summary  
 

Municipal Facility Types 
Total 
Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0
Municipal Waste Facilities – Incinerators 0
Municipal Waste Facilities - Solid Waste Transfer Facilities 0
Municipal Waste Facilities - Land Application Sites 0
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

0

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0
Corporation Yards - Corporation Yards 0
Corporation Yards - Maintenance Yards 0
Corporation Yards - Storage Yards for Materials 0
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

0

Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 2
Other Municipal Owned and/or Operated Facilities – Public Buildings 
(Police, Fire, Libraries, etc.) 

1

Other Municipal Owned and/or Operated Facilities – Stadiums 0

0033297



 
SECTION C-5, Municipal Activities  
 

City of Aliso Viejo: 2007-08 PEA                                                                                       C-5-2  
 
 

Other Municipal Owned and/or Operated Facilities – Stables 0
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0
Other Municipal Owned and/or Operated Facilities - Animal 
Shelters/Services 

0

Other Municipal Owned and/or Operated Facilities – Public Parking Facilities 0
Other Municipal Owned and/or Operated Facilities - Other Facilities 
Identified by the Municipality 

0

Total 3
 
Watershed Summary  
 

Sub-Category Facility Types 

Number of 
Municipal 

Facilities in 
Watershed

Aliso Creek - Active or Closed Municipal Landfills 0
Aliso Creek - Publicly Owned Treatment Facilities 0
Aliso Creek – Incinerators 0
Aliso Creek - Solid Waste Transfer Facilities 0
Aliso Creek - Land Application Sites 0
Aliso Creek - Sites for Disposing and Treating Sewage Sludge 0
Aliso Creek - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0
Aliso Creek - Uncontrolled Sanitary Landfills 0
Aliso Creek - Corporation Yards 0
Aliso Creek - Maintenance Yards 0
Aliso Creek - Storage Yards for Materials 0
Aliso Creek - Airfields (Landside Operations) 0
Aliso Creek - Parks and Cemeteries 2
Aliso Creek - Public Buildings (Police, Fire, Libraries, etc.) 1
Aliso Creek – Stadiums 0
Aliso Creek – Stables 0
Aliso Creek - Boat/Shipping Yards 0
Aliso Creek - Animal Shelters/Services 0
Aliso Creek - Public Parking Facilities 0
Aliso Creek - Other Facilities Identified by the Municipality 0
Laguna Coastal Streams - Active or Closed Municipal Landfills 0
Laguna Coastal Streams - Publicly Owned Treatment Facilities 0
Laguna Coastal Streams – Incinerators 0
Laguna Coastal Streams - Solid Waste Transfer Facilities 0
Laguna Coastal Streams - Land Application Sites 0
Laguna Coastal Streams - Sites for Disposing and Treating Sewage Sludge 0
Laguna Coastal Streams - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

0

Laguna Coastal Streams - Uncontrolled Sanitary Landfills 0

0033298



 
SECTION C-5, Municipal Activities  
 

City of Aliso Viejo: 2007-08 PEA                                                                                       C-5-3  
 
 

Laguna Coastal Streams - Corporation Yards 0
Laguna Coastal Streams - Maintenance Yards 0
Laguna Coastal Streams - Storage Yards for Materials 0
Laguna Coastal Streams - Airfields (Landside Operations) 0
Laguna Coastal Streams - Parks and Cemeteries 0
Laguna Coastal Streams - Public Buildings (Police, Fire, Libraries, etc.) 0
Laguna Coastal Streams – Stadiums 0
Laguna Coastal Streams – Stables 0
Laguna Coastal Streams - Boat/Shipping Yards 0
Laguna Coastal Streams - Animal Shelters/Services 0
Laguna Coastal Streams - Public Parking Facilities 0
Laguna Coastal Streams - Other Facilities Identified by the Municipality 0
Total 3

 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual PEA Report submittal.   
 
C-5.3    Prioritization of Sites 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary 
  
 
Municipal Facility Prioritizations 

Total 
Number of 
Facilities 

Number of mandatory high priority facilities 2
Number of "Other" high priority facilities 0
Number of medium priority facilities 0
Number of low priority facilities 1
Total Number of Facilities 3

 
Watershed Summary  
 
 
Watershed 

Number of high 
priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

 
Total 

Aliso Creek 2 0 1 3
Laguna Coastal 
Streams 

0 0 0 0

Total for all 
categories 

2 0 1 3
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• No changes were made to the prioritization numbers during FY 2007-08. 
 

The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual PEA Report submittal.   
 
 
C-5.4   Model Maintenance Procedures 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Municipal Activities fact sheets that were 
developed are Fact Sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. 
 

• There were no changes made to the BMP Fact Sheets during FY 2007-08.       
 
C-5.5    Inspection 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges. 
 
The City also inspects high priority fixed facilities and field programs annually, all medium sites 
once every two years, low priority sites once per permit cycle, and drainage facilities annually 
before the wet season and additional inspections as needed during the wet season. The number of 
inspections completed during the current reporting year is presented below:   
 
Jurisdictional Summary 
 
Fixed Facilities:   
Municipal Facility Types Total 

Number of 
Facilities 
Inspected

Municipal Waste Facilities - Active or Closed Municipal Landfills 0
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0
Municipal Waste Facilities – Incinerators 0
Municipal Waste Facilities - Solid Waste Transfer Facilities 0
Municipal Waste Facilities - Land Application Sites 0
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

0
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Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0
Corporation Yards – Corporation Yards 0
Corporation Yards - Maintenance Yards 0
Corporation Yards - Storage Yards for Materials 0
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

0

Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 2
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

1

Other Municipal Owned and/or Operated Facilities - Stadiums 0
Other Municipal Owned and/or Operated Facilities - Stables 0
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0
Other Municipal Owned and/or Operated Facilities - Animal 
Shelters/Services 

0

Other Municipal Owned and/or Operated Facilities – Public Parking Facilities 0
Other Municipal Owned and/or Operated Facilities - Other Facilities 
Identified by the Municipality 

0

Total for all Categories 3
 

• No corrective actions were required in FY 2007-08. 
 
Field Programs   
Name of Field Program Number of Field Program Inspected
Storm Drain System Maintenance 1
Public Street Sweeping 1
Public Facilities Maintenance 1
Roadway Maintenance 1
Total 4

 
No corrective actions were required in FY 2007-08. 
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring 
Corrective Action

Number of Re-inspections

Aliso Creek 0 0

Laguna Coastal Streams 0 0

 
 
As part of municipal facility inspection program, the City authorized inspectors determine the 
level of BMP implementation and also assess the effectiveness of the implemented BMPs.  For 
each of the facility's areas of activity, the inspector observes whether BMPs are in place and 
effective.  The inspector may encounter situations where BMPs are in place but are not 
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effectively applied.  The inspector uses their best professional judgment and decides how much 
time to allow the manager to correct the problem.  Based on the results of the inspections 
conducted, a summary of the status of the BMP implementation is provided below. 
 

• No corrective actions were required in FY 2007-08.      
 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 

Programs with BMPs 
Fully Implemented

Number of 
Facilities/Field 

Programs with BMPs 
Partially Implemented

Number of 
Facilities/Field 
Programs With 

No BMPs 
Aliso Creek 7 0 0
Laguna Coastal 
Streams 

4 0 0

 
No corrective actions required in FY 2007-08.  
 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 

• The City found no issues at its facilities that required enforcement actions during FY 
2007-08.       

 
 
C-5.5.2   Reporting 
 
Watershed Summary 
Watershed Number of Reports Made to the Board
Aliso Creek 0
Laguna Coastal Streams 0

 
The City found no municipal facilities that represent a threat to human health or the environment 
during FY 2007-08.   
 
 

0033302



 
SECTION C-5, Municipal Activities  
 

City of Aliso Viejo: 2007-08 PEA                                                                                       C-5-7  
 
 

C-5.6    Education and Training  
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 

Department Training Dates Department Department 
Subcategory 

Number 
of 

Attendees
Construction Site 
Inspection 10/18/2007 Public Works Stormwater/Code 

Enforcement 1

 
Training Conducted by City for City Personnel 

Department Training Dates Department Department 
Subcategory 

Number 
of 

Attendees

Construction Site 
Inspection 6/25/2008 Pubic Works Stormwater/Code 

Enforcement 4

 
 
As indicated above, the City conducted/participated in two training sessions during the current 
reporting year.  These training sessions reached a total of 5 municipal staff.   
 
Other training opportunities that the City participated in include the following:  
 

Title of 
Workshop or 
Training 

Date 
Attended 

Sponsoring 
Organization

Staff 
Participated by 

providing a 
Presentation

Name Department

None   
 
 
C-5.6.2    Education 
 
The City has conducted outreach to its fixed facilities, field programs, drainage facilities, 
contracted activities, and leased facilities within its jurisdiction to ensure that they are informed 
of their responsibilities.  This outreach has included efforts such as providing workshops, 
distribution of posters, fact sheets, and signage, etc.   A summary of the City’s outreach efforts is 
presented below. 
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Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact 
Sheet Title/Subject 

Number 
Distributed Distribution Method(s) and Location(s) 

The Ocean Begins at Your 
Front Door 

500 Public displays, meetings, events, inspections

Household Products that 
Pollute 

250 Public displays, meetings, events, inspections

SWURP Guidelines 500 Public displays, meetings, events, inspections

Home Gardening Tips 200 Public displays, meetings, events, inspections

Where does Water in Storm 
Drains come from? 

150 Public displays, meetings, events, inspections

Restaurant Guidelines 140 Public displays, meetings, events, inspections

Lawn Watering & Irrigation 
Tips 

250 Public displays, meetings, events, inspections

11 Ways to Cut Your Trash 100 Public displays, meetings, events, inspections

E-Recycling Resources 100 Public displays, meetings, events, inspections

Pool Maintenance Guidelines 100 Public displays, meetings, events, inspections

Pet Care Guidelines 250 Public displays, meetings, events, inspections

BMPs for Mobile Detailers 150 Public displays, meetings, events, inspections
Total number of outreach 
materials distributed during 
the current reporting year 

2,690

 
The amount of educational materials that was distributed increased from the previous year.  
Please refer to Public Education and Outreach Program, Attachment 5.  
 
Website 
 
The City’s website (cityofalisoviejo.com) includes the following tools: 

 
1. Environmental Care section with links to educational materials, guidelines for water 
quality permit requirements and information on environmental events. 
 
2. GovPopulous tool for reporting complaints and comments regarding water quality 
issues.  

The Environmental section is continuously updated to provide additional City specific 
information on Stormwater Pollution Prevention Programs, Solid Waste Collection and 
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Recycling, Air Quality Management, Orange County Storm Water Pollution Prevention 
Program,  Vector Control Information, and links to informative brochures that are made 
available through the county and Used Oil Recycling Programs. The City has the following 
public educational materials available through the website: 
 

• Pollution Prevention for Residents 
• Pollution Prevention for Businesses 
• 10 Ways to Cut Your Trash in Half 
• The Ocean Begins at Your Front Door 
• Hazardous Waste Disposal Companies 
• Sharps Program Information and Options Available to Prescription Needle Users 
• Pool Maintenance and the Water Quality Act 
• Resources for Recycling Computers 
• Water Quality Guidelines for Car Wash Fundraisers 
• Water Quality Guidelines for Pet Care 
• Water Plan Management Program – 2008 for Homeowner Associations and Property 

Management Companies 
 
In addition, the City has included links to the San Diego Regional Water Control Board 
Municipal Permit Order #R9-2002-01 and the Orange County Drainage Area Management Plan 
within the web page. 
     
Jurisdictional Summary – Workshops 
 

Workshop Title Subject Date Target Audience Number of 
attendees

Stormwater 
Inspection 
Training 

Municipal Storm 
Water Regulations 

Training
12/10/2007

Planning, B&S, 
Public Works 

Staff 
8

 
The City provided educational materials to City employees and contractors and residents through 
mail, City's website and public events. The City also provided training session to all Public 
Works and Building and Safety staff on the implementation of proper best management practices 
for pollution prevention at municipal facilities and field programs.    
 
C-5.7   Environmental Performance Report 
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes on: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 
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Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports are completed each year by the City from inspection 
forms for each inventoried municipal fixed facility, field program, and drainage facility.   
 
The followings are copies of the EPRs for the municipal activities and fixed facilities: 
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C-5.8   Municipal Activities Program Modifications  
 
There are no anticipated program modifications that will be made and no anticipated changes in 
the LIP during the next reporting period.   
 
 C-5.A  Municipal Programs 
 
During the Third Term Permit period, the City of Aliso Viejo has continued the implementation 
of a number of municipal best management programs that were first indentified in the 1993 
DAMP.  These BMP programs, which are the basis for Section 5.4 of the current DAMP, are as 
follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) including Universal Waste and Electronic Waste 

Collection Program 
 
C-5.A.1 Litter Control 
 
The City has developed and implemented a total of 11 programs and activities to support the 
Litter Control Program.  
 
The city uses the following practices to ensure litter control: 
 

Trash and Debris Controls Yes
Litter Ordinance 
Public Trash Receptacles 
Clean-Up Programs 
Special/Bulky Item Pickups 
Others 

 
Please refer to the Description Summary on Municipal Activities for Litter Control in 
Attachment 4.  
 
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected during the reporting period is as follows: 
 

Weight in Tons
37,476
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C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
No changes were made to the drainage facility and/or infrastructure maintenance during FY 
2007-08. The City also had no dry weather diversion during FY 2007-08.  
 
Drainage Facility Inventory: 
 
Type Unit of Measurement
Total Length of Channel/Pipe Cleaned (ft) 1250
[B]Total Number of Catch Basins in City (#) 624
Total Number of Catch Basins Inspected (#) 624
[A]Total Number of Catch Basins Cleaned in City (#) 624
[P]Percentage of Catch Basins Cleaned (%) 100
Total Volume of Material/Debris Removed (0.63 tons per cubic 
yards of material) 63
Method of Material/Debris Removal/Vacuum Truck 
Hand Crews 100
Others 
 
Status of BMP Implementation 
 
Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance Staff 
- Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Conduct intermittent 
inspections 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
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basins at least annually - 
Plug inlet during 
cleaning 
Source and Treatment 
Control - Clean catch 
basins at least annually - 
Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Clean at 
pipeline gradient 
changes 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Other 

 
 

 
 

 
 

 

Treatment Control - 
Clean dissipaters as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer 
(if available) 

Number Implemented Type of Analysis 

Aliso 
Creek 

0    

Laguna 
Coastal 
Streams 

0    
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C-5.A.4 Catch Basin Stenciling  
 
Homeowner Associations and Industrial Facilities installed/re-stenciled a total of 20 catch basins 
on private streets during this reporting period. The following Tables illustrate catch basin 
stenciling efforts at the City of Aliso Viejo: 
 
Stenciling Inventory 
 
Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-
stenciled this reporting period 

624 72%
 
 
Stenciling Method: 
 

Type of Application(s) Used % Used
Spray Paint 100%
Curb Markers None
Heat Application None
Adhesives None
Others None
 
 
Phrase Used Yes/No
Spray Paint 
No Dumping Drains to Ocean 
 
 
Organizations performed the stenciling 
 
Volunteer/ Other Organization Number of Catch Basins They Re-

Stenciled During the Reporting Period 
Industrial Facilities 5
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C-5.A.5 Street Sweeping            
                                                                                                                                                                                    
The City through a Contractor provides street sweeping on a biweekly basis. No new street 
sweeping equipments were purchased by the City during FY 2007-08. 
  
The City and contractor consider pollutant removal effectiveness prior to the purchase of 
equipment or establishment of a new contract as illustrated in the following table. 
 
Equipment Evaluation Considered - Yes/No
Manufacturer Specifications 
Technical Documents 
Other 
 
The City issues and/or renews sweeper contracts by reviewing manufacturer specifications, 
technical document and literature on the efficiency of the sweeping process provided by the 
manufactures and other sources.      
 
The types of street sweepers, amount of trash collected, and frequency of sweeping are listed in 
the following tables: 
 
Type of Street Sweeper Number of Each Type of Sweeper
Brush 2
Vacuum 2
Brush assisted 0
Regenerative Air 0
 
 
Total Weight Collected 
for Fiscal year (tons) 

Total Street Miles
Swept (Miles)

81 4,320
 
How is the % determined? Determined Yes/No
Estimates 
Studies 
Others 
 
 
Question Yes/No How Often By What Means
Parking restrictions for street 
sweeping?  

posted for 
sweeping days enforcement

Activities Monitored for adherence to 
manufacturer's specifications for 
optimal equipment performance? 

 Weekly Inspection/Records

Are streets inspected for sweeper 
effectiveness?  Monthly Visual
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C-5.A.6 Household Hazardous Waste Collection  
 
 
Waste Collection Events: 
 
Question Yes/No How Many Times Per 

Year
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days?  4

 
The City initiated the following programs and events during FY 2004-05 and continued during 
FY 2007-08: 
 

• Small Electronics Recycling Program – Receptacles were placed at City Hall and the 
Aliso Viejo Library for the collection and recycling of used batteries and small electronic 
devices such; as calculators, cell phones, computers, PDAs, and hand-held game units.  A 
press release regarding the collection boxes was posted on the City’s website and through 
E-News. 

• Ink Jet and cell phone mail back program. 
• Household batteries mail back program.  The City utilizes “The Big Green Box”, placed 

in the lobby at City Hall and at the Library to make it convenient for residents to recycle 
their household batteries. 

• Electronic Waste and Hazardous Waste Collection Events – The City hosted four 
Electronic Waste Collection Events during FY in 2007-08.  Approximately 96 tons of 
electronics waste, 805 gallons of used oil, 460 gallons of antifreeze, 153 car batteries, and 
four and a half 50 gallons drums of household batteries were collected and diverted to 
recycling centers.  

• Educational materials were disseminated on the effects of improper electronic disposal on 
the environment and the locations of County household hazardous waste drop off 
facilities. 

 
Household waste collected in FY 2007-08  
Category – Type of Waste Amount of 

Waste Collected 
(Pounds)

Flammable & Poison - Flammable Solid/Liquid 0
Flammable & Poison - Bulked Flammable Liquids 0
Flammable & Poison - Oil-Based Paint 0
Flammable & Poison - Poison (Excl aerosols) 0
Flammable & Poison - Reactive & Explosive 0
Acid - Inorganic Acid 0
Acid - Organic Acid 0
Base - Inorganic Acid 0
Base - Organic Acid 0
Oxidizer - Neutral Oxidizer 0
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Oxidizer - Organic Peroxides 0
Oxidizer - Oxidizing Acid 0
Oxidizer - Oxidizing Base 0
PCB Containing - PCB Containing Paint 0
PCB Containing - Other PCB Waste 0
Aerosol - Corrosive Aerosols 0
Aerosol - Flammable Aerosols 0
Aerosol - Poison Aerosols 0
Reclaimable - Antifreeze 460
Reclaimable - Car Batteries 153
Reclaimable - Fluorescent Bulbs 0
Reclaimable - Latex Paint 0
Reclaimable - Motor Oil/Oil Products 24439
Reclaimable - Oil Filters 
Reclaimable - Mercury (Metallic) 0
Other - Medical Waste 0
Other - Household Batteries 2000
Other - Other 500
Asbestos 0
 
Used Oil Grant 
Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Gran Ends 
on

Have you 
quantified the 
amount of oil 

collected as part 
of the grant?

Motor 
Oil/Oil 

Products 
Collected

Oil Filters 
Collected

 
 7/1/2007 6/30/2008  24,439 15,756

 
 
 
C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 

• No changes were made to the IPM during FY 2007-08.  
 
A.   Fertilizer Management 
 
Question Yes/No Specify (if 

needed)
Did city personnel apply fertilizers in your jurisdiction?  

 
Did a contractor apply fertilizers in your jurisdiction?  

 
Did city personnel determine which type of fertilizer to use?  
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Did a contractor determine which type of fertilizer to use?  

 
Did city personnel determine the fertilizer application rates?  

 
Did a contractor determine the fertilizer application rates?  

 
Did city personnel determine the timing of fertilizer applications?  

 
Did a contractor determine the timing of fertilizer applications?  

 
Did city personnel determine the application methods of 
fertilizers? 

 
 

Did a contractor determine the application methods of fertilizers?  
 

Did a city personnel store the fertilizers?  
 

Did a contractor store the fertilizers?  
 

Are slow-release fertilizers utilized within your jurisdiction?  
 

Are fertilizer applications based on results from soil analysis? (if 
yes, specify) 

 
 

Do you calibrate the spreader used to apply the fertilizer? (if yes, 
specify) 

 
 

Contractor is 
responsible

If Yes, How is calibration done? (Please specify)  
 

Did you or your contractor have any large spills of fertilizers in 
your jurisdiction in the last year? (If yes, explain the 
circumstances and steps taken to mitigate the situation). 

 
 

How do you typically clean up small spills of fertilizers? (Please 
specify) 

 
 

By sweeping 
fertilizers off 
the hardscape 

area and 
placing it  

back into the 
fertilizer 

container
Last reporting year, how many acres of land were treated with 
fertilizers? (Please specify) 

 
 6 acres
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Quantities of Fertilizers 
 
Brand Name Nitrogen Phosphorus Potassium Total Amount Applied 

(lbs)
Nitra King 22 3 9 850
Lebanon Pro-Scape 
Fertilizer 32 3 9 834

 
 
B. Pesticide Management 
 
Question Yes/No Specify (if needed)
Do you monitor for pests?  
Do you utilize presence/absence?  
Do you utilize visual counts?  
Do you utilize symptoms/signs?  
Do you utilize others? (Please specify)  
Do you monitor Vertebrates: Gophers?  
Do you monitor Vertebrates: Rabbits?  
Do you monitor Vertebrates: Ground squirrels?  
Do you monitor Vertebrates: Others? (Specify)  
Do you monitor Insects/Mites: Ants?  
Do you monitor Insects/Mites: Aphids?  
Do you monitor Insects/Mites: Whiteflies?  
Do you monitor Insects/Mites: Spider mites?  
Do you monitor Insects/Mites: Psyllids?  
Do you monitor Insects/Mites: Others? (Specify)  
Do you monitor Weeds: Grasses?  
Do you monitor Weeds: Broadleaf?  
Do you monitor Diseases: Leaf?  
Do you monitor Diseases: Root?  
Do you monitor Diseases: Whole Plant?  
Do you monitor Diseases: Other? (Specify)  
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids?  

Do you identify pests from books/magazines?  
Do you identify pests from Ag. Commissioner?  
Do you identify pests from UC Cooperative 
Extension?  

Do you identify pests from Internet?  
Do you identify pests from Pest Control 
Advisor?  

Do you identify pests from Own Experience?  
Do you identify pests from Others? (Specify)  
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Did city personnel apply insecticides/miticides in 
your jurisdiction?  

Did a contractor apply insecticides/miticides in 
your jurisdiction?  

Did city personnel apply herbicides in your 
jurisdiction?  

Did a contractor apply herbicides in your 
jurisdiction?  Spot treatment (Round-up)

Did city personnel apply fungicides in your 
jurisdiction?  

Did a contractor apply fungicides in your 
jurisdiction?  

Did city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction?  

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction?  

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

 

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

 

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide safety? 

 

Do you calibrate the equipment used for the 
application of pesticides?  Contractor

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 
Contractor calibrates equipment 

for each application

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 
Test on a small area, estimated 

coverage, spray/spreader 
calibration

Do you have written procedures in place to deal 
with pesticide spills?  Spill Response Plan

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

 

Do you typically clean up small spills of 
pesticides by Containing/Absorbing?  If in liquid form

Do you typically clean up small spills of 
pesticides by Sweeping?  If in granular form

Do you typically clean up small spills of 
pesticides by Washing?  
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With the left over pesticide from an application, 
do you store for the next job?  

Contractor takes pesticide back to 
their storage unit in San Juan 

Capistrano
With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

 

With the left over pesticide from an application, 
do you ... (Please specify).  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

 
Contractor's Maintenance Yard 

(San Juan Capistrano)

The location where you clean vehicles used to 
transport pesticides is at your own facility.  

The location where you clean vehicles used to 
transport pesticides is at a commercial facility.  

The location where you clean vehicles used to 
transport pesticides is at the application site.  

The location where you clean vehicles used to 
transport pesticides is ... (Please specify).  

Contractor's Maintenance Yard 
(San Juan Capistrano)

When pesticides land of-target (i.e. on sidewalks 
and streets), you sweep/blow.  

Contain and then either sweep or 
absorb

When pesticides land of-target (i.e. on sidewalks 
and streets), you wash.  Absorb with dry material

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing.  

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify).  None

How many acres of insecticides/miticides were 
applied?  

No insecticides/miticides were 
applied during FY2005-06

How many acres of herbicides were applied?  Only spot treatments of Round-up
How many acres of fungicides were applied? 

 
No fungicides were applied during 

FY2005-06
How many acres of molluscides (i.e. snail baits) 
were applied?  

No molluscides were applied 
during FY2005-06
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Quantities of pesticides 
 
     Category of 

Pesticide 
Brand Name EPA 

Registration 
Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I I

I III I
V

 
Round-Up 

524-475 41 4 gallons     
 

 
 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
Question Yes/No Specify (if 

needed) 
Does your jurisdiction have a written Integrated Pest Management 
(IPM) policy?  

Do you regularly monitor for pests?  
Do you keep records of pest occurrences or actions taken to correct 
a problem?  

When pesticides are used, do you primarily use those with the 
signal word "Caution"  

Did you complete the IPM Positive Points Survey sent to you in 
April 2005?  

An alternative to pesticides was used: Weeds - Hand 
weeding/hoeing  

An alternative to pesticides was used: Weeds - Mulch for 
suppression  

An alternative to pesticides was used: Weeds - Fabric for 
suppression  

An alternative to pesticides was used: Weeds - Adjust mowing 
height  

An alternative to pesticides was used: Weeds - Improve drainage 
(wet areas)  

An alternative to pesticides was used: Weeds - Flaming  
An alternative to pesticides was used: Weeds - Landscape design  
An alternative to pesticides was used: Weeds - Other (Please 
specify)  

An alternative to pesticides was used: Diseases - Irrigation  
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An alternative to pesticides was used: Diseases - Plant selection  
An alternative to pesticides was used: Diseases - Pruning  
An alternative to pesticides was used: Diseases - Fertilization  
An alternative to pesticides was used: Diseases - Landscape design  
An alternative to pesticides was used: Diseases - Other (Please 
specify)  

An alternative to pesticides was used: Insects - Biological control  
An alternative to pesticides was used: Insects - Plant selection  
An alternative to pesticides was used: Insects - Pruning  
An alternative to pesticides was used: Insects - Physical Removal  
An alternative to pesticides was used: Insects - Landscape Design  
An alternative to pesticides was used: Insects - Other (Please 
specify)  

Do you have a designated IPM contact for your jurisdiction?  If so, 
please specify the name and number.  Moy Yahya
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C-6.0 Public Education 
 
C-6.1 Introduction  
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City of Aliso Viejo recognizes that when a community has a clear idea of where the 
pollution comes from, how it directly affects them and what they can do to prevent those 
effects, the community will be more willing to support and participate in the pollution 
prevention program. The City also recognizes that the Third Term Permits set a high 
expectation for the performance of the public education component of the stormwater 
program. 
 
C-6.2 Countywide Public Education Program 
 
The City has, and continues to support, a strong countywide public education program as 
described in Section 6 of the 2003 DAMP. This program provides the common message 
and theme for the overall program, coordinates that message with neighboring counties to 
ensure that media overflow messages are compatible and provides combined media 
buying power that is difficult to achieved by this City and the other Permittees 
individually.  
 
C-6.3 City Public Education Focus 
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following tasks:  
 
The City distributed and made the following educational materials available to its 
residents, homeowner associations, landscape companies, schools, and construction 
companies:   
 
Brochures and manuals: 

• The Ocean Begins at Your Front Door 
• Do You Know Where The Water in Your Storm Drain Goes? 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
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• Help Prevent Ocean Pollution: Maintenance Practices for Your Business 
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous 

Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South 

County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Help Prevent Ocean Pollution: Tips for Mobile Detailing 
• Homeowners’ Guide for Fertilizing your Lawn and Garden 
• Proper Lawn and Garden Water Management – A Homeowners’ Guide 
• Urban Runoff – Every Citizen’s Responsibility 
• Large Venue – Best Management Practices and Recycling Plans for Large Events 
• Water Quality Guidelines for Permitted Lot and Pool Drains 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Construction Runoff Guidance Manual 
• Photos Showing Proper Best Management Practices (hand outs) 
• Project Pollution Prevention magnets 
• BMPs for Mobile Detailers 

 
Posters: 

• BMP Poster for Food/Restaurant Industry 
• BMP Poster for Auto Repair Industry  

 
 
Employee Training and Outreach: 
 
The following employee training and outreach materials were made available to City staff 
during FY 2007-08: 
 
Training/Workshops 

• Stormwater monthly updates 
• Pollution prevention training sessions 
• Schedules for available seminars or workshops 
• Program updates were made available on the City’s website 

 
Educational Materials     

• Construction Runoff Guidance Manual 
• Photos Showing Proper Best Management Practices (hand outs) 
• Help Protect Water Quality - Tips for Disposing of Household Hazardous Waste 
• Help Protect Water Quality - Tips for Maintaining Your Car 
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• Help Protect Water Quality - Tips for Pet Care  
• Help Protect Water Quality - Tips to Prevent Urban Runoff 
• Help Protect Water Quality - Tips for Your Yard  
• Spring into Cleaning! Tips for Using and Disposing of Hazardous Household 

Materials 
• What's summer without the beach?  
• By Reducing Urban Runoff At Home, You Can Protect Water Quality 

 
Outreach to Construction Site Contractors/Developers  
 
The following education and public outreach materials were provided with the permit 
application package and made available to construction contractors, developers, 
inspectors and site supervisors during FY 2007-08: 
 

• Guidance for Preliminary Water Quality Management Plan 
• BMP fact sheets 
• BMPs for Mobile Detailers 
• Construction Runoff Guidance Manual 
• Photos of proper BMPs for construction sites  

 
City staff also provided workshops on BMPs for water pollution prevention and dust 
control at construction sites.  
 
Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison 
mechanisms for outreach purposes. The following public education and outreach 
materials were made available to industrial site owners, manager and operators during FY 
2007-08: 
 

• Photos Showing Proper Best Management Practices (hand outs) 
• Help Protect Water Quality - Tips for Disposing of Household Hazardous Waste 
• Help Protect Water Quality - Tips for Maintaining Your Car 
• Help Protect Water Quality - Tips for Pet Care 
• Help Protect Water Quality - Tips to Prevent Urban Runoff 
• Help Protect Water Quality - Tips for Your Yard     

 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes. The following public education and outreach 
materials were made available to commercial site owners, manager and operators during 
FY 2007-08: 
 

• Photos Showing Proper Best Management Practices (hand outs) 
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• Help Protect Water Quality - Tips for Disposing of Household Hazardous Waste 
• Help Protect Water Quality - Tips for Maintaining Your Car 
• Help Protect Water Quality - Tips for Pet Care 
• Help Protect Water Quality - Tips to Prevent Urban Runoff 
• Help Protect Water Quality - Tips for Your Yard 
• What's summer without the beach?  

 
Additionally, City staff performed the following tasks during FY 2007-08: 
 

• Provided information about BMPs and regulations with business licenses or 
permits 

• Mailed or delivered brochures 
• Distributed information and educated owners and operators during inspections 
• Conducted seminars or workshops   

 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
 
The following outreach activities were provided by City staff to the general public 
including homeowner associations, residential communities, the general public, schools, 
and Soka University during FY 2007-08: 
 

• Posted information about urban runoff and stormwater pollution prevention on the 
City’s website. 

• Published and distributed newsletter articles about urban runoff and stormwater 
pollution issues in the City’s local newspaper. 

• Hosted Environmental Care Booth at community/school events 
• Promoted and participated in clean-up events such as the Annual Inner Coastal & 

Watershed Cleanup Day. 
• Presented information to community or social groups. 
• Provided information via mail to residents.  
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City staff also provided the following educational materials to the residents and 
homeowner associations:     
 

• Construction Runoff Guidance Manual 
• Photos Showing Proper Best Management Practices (hand outs) 
• Help Protect Water Quality - Tips for Disposing of Household Hazardous Waste 
• Help Protect Water Quality - Tips for Maintaining Your Car 
• Help Protect Water Quality - Tips for Pet Care 
• Help Protect Water Quality - Tips to Prevent Urban Runoff 
• Help Protect Water Quality - Tips for Your Yard 
• Spring into Cleaning! Tips for Using and Disposing of Hazardous Household 

Materials 
• What's summer without the beach? 
• By Reducing Urban Runoff At Home, You Can Protect Water Quality 

 
The following initiatives targeted schools: 

• Provided stormwater educational materials and give-away to schools or school 
districts. 

• Provide stormwater pollution prevention presentation to schools in the classroom. 
• Provide stormwater pollution prevention information at school outreach events. 
• Used the Enviroscape model to teach students the effects of urban & stormwater 

runoff on the environment. 
 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following outreach activities were achieved with Quasi-Governmental 
Agencies/Districts during the reporting year: 
 

• Formed partnerships with agencies to help distribute information through means 
such as billing inserts 

• Formed partnerships with agencies to conduct joint outreach and educational 
programs 

• Formed partnerships with agencies to produce joint outreach materials 
• Formed partnerships with agencies with a common message    

 
 
C-6.4  Public Participation 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
 
No opinion survey was conducted during FY 2007-08. However, the general public 
indicated their appreciation to the knowledge they gain from the educational materials 
distributed during public events. Please refer to Public Education and Outreach Program, 
Attachment 5.  
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C-6.5 Program Effectiveness Assessment 
 
Through its own public education effort, the City of Aliso Viejo made a total of 5,500 
impressions during FY 2007-08. 
 
 
C-6.6 Public Education Modifications 
 
The City continued the implementation of a Citywide Curbside Green Waste Recycling 
Program (3 can system), a 100% Commercial Material Recovery Facility Program, 
household hazardous waste events, bulky item pick-up, and neighborhood clean-up 
events.  Appropriate educational and outreach materials have been developed, made 
available at the City Hall, distributed to residents and published on the City's website.  
 

• No revisions were made on the City's LIP during FY 2007-08.   
 
The City continued the participation in the University of California Cooperative 
Extension (UCCE) in Orange County study of single-family residential water quality and 
outreach entitled ‘Evaluating BMP Effectiveness to Reduce Volume and Improve Quality 
of Runoff from Urban Environments’.  The study includes urban runoff from single 
family homes at Canyon Vista/Wood Canyon Creek area. Water quality results will be 
used to compare to drain sheds receiving intensive outreach efforts in the form of bi-
monthly gardening newsletters, neighborhood workshops, and gardening advice delivered 
directly to homeowners by certified UCCE Master Gardeners. The final report is 
expected to be published in 2009.  
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
The Third Term Permits requires the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects.  The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
 
C-7.2  Organization Structure 
 
The key staffs responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element were identified in an Organization Chart (Figure 
A-7-1) of the City’s Local Implementation Plan (LIP). 
 

• No changes were made to the organization chart during FY 2007-08. 
 
 
C-7.3 General Plan Assessment and Amendment 
 

• The City did not identify any General Plan elements that needed to be revised during FY 
2007-08. 

 
    
C-7.4 Environmental Review Process 
 
As described in the City’s LIP, the City utilizes the City-customized CEQA checklist during the 
project environmental review process.   

 
• The City did not identify any needed revisions to the CEQA checklist during FY 2007-

08. 
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C-7.5 Development Project Review, Approval and Permitting Process 
 
C-7.5.1 Conditions of Approval 
 
During this reporting period, the Conditions of Approval for the City are as follows:   

 
• The City did not identify any needed revisions to its standard conditions of approval 

during FY 2007-08. 
     
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
The City developed and implemented guidelines for water quality management plan (WQMP) in 
2006.  These guidelines were made available to contractors and developers and were included in 
the City's permit application for new development/redevelopment projects.          
 
During this reporting period the City received 8 Preliminary and Final WQMPs for review and 
approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 0 0 
Final WQMP 8 8 
 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period (see Attachment 6 for more information on each project).   
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 
 Text Summarizing Each Common Deficiency 
1 Lack of long term protocols financial support 

for the operation and maintenance of structural 
BMPs. 

2 Identifying the appropriate BMPs for the 
pollutants of concern. 

3 Completely and accurately describing some of 
the future site activities. 
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Table C-7.1 part A 
Watershed – Field Name Value 
Aliso Creek - Industrial Development (acres) 0 
Aliso Creek - Commercial Development (acres) 30 
Aliso Creek - Residential Development (acres) 50 
Aliso Creek - Development (acres) 80 
Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N1. 
Owner, Tenanat, Occupant Education 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N2. 
Activity Restrictions 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N3. 
Common Area Landscape 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N4. 
BMP Maintenance 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N5. 
Title 22 CCR Compliance 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N6. 
Local Water Quality Permit 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N7. 
Spill Contingency Plan 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N8. 
Underground Storage Plan 

0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N9. 
Hazardous Materials Disclosure 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N10. 
Uniform Fire Code 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N11. 
Common Area Litter Control 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N12. 
Employee Training 

6 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N13. 
Loading Dock Good Housekeeping 

4 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N14. 
Common Area Catch Basin Inspection 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N15. 
Street Sweeping Private Streets & Parking Lots 

8 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N17. 
Retail Gasoline Outlets 

0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Storm 
Drain System Stenciling/Signage 

8 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor 
Material Storage Area 

3 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Trash 
Storage Areas 

8 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Efficient 
Irrigation Systems & Landscape Design 

6 
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Aliso Creek - Applicable Routine Structural Source Control BMPs - Protect 
Slopes & Channels 

4 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Loading 
Dock Areas 

2 

Aliso Creek - Applicable Routine Structural Source Control BMPs - 
Maintenance Bays 

1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Vehicle 
Wash Areas 

1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor 
Process Areas 

1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - 
Equipment Wash Areas 

1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Fueling 
Area 

0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Hillside 
Landscaping 

1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Wash 
Water Controls for Food Prep Areas 

3 

Aliso Creek - Applicable Routine Structural Source Control BMPs - 
Community Car Wash Racks 

0 

Aliso Creek - Selected Treatment Control BMPs - Biofilters 2 
Aliso Creek - Selected Treatment Control BMPs - Detention Basins 0 
Aliso Creek - Selected Treatment Control BMPs - Infiltration Basins 2 
Aliso Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands 1 
Aliso Creek - Selected Treatment Control BMPs - Filtration 4 
Aliso Creek - Selected Treatment Control BMPs - Hydrodynamics Separation 
Systems 

3 

Aliso Creek - Selected Treatment Control BMPs - Regional or Watershed 
BMPs 

0 

Aliso Creek - Site Design BMPs 5 
Aliso Creek - Selected Treatment Control BMPs - Proprietary Stormwater 
Devices 

 

Laguna Coastal Streams - Industrial Development (acres) 0 
Laguna Coastal Streams - Commercial Development (acres) 0 
Laguna Coastal Streams - Residential Development (acres) 0 
Laguna Coastal Streams - Development (acres) 0 
Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N1. Owner, Tenanat, Occupant Education 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N2. Activity Restrictions 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N3. Common Area Landscape 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N4. BMP Maintenance 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N5. Title 22 CCR Compliance 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 0 
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BMPs - N6. Local Water Quality Permit 
Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N7. Spill Contingency Plan 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N8. Underground Storage Plan 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N9. Hazardous Materials Disclosure 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N10. Uniform Fire Code 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N11. Common Area Litter Control 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N12. Employee Training 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N13. Loading Dock Good Housekeeping 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N14. Common Area Catch Basin Inspection 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N15. Street Sweeping Private Streets & Parking Lots 

0 

Laguna Coastal Streams - Applicable Routine non-Structural Source Control 
BMPs - N17. Retail Gasoline Outlets 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Storm Drain System Stenciling/Signage 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Outdoor Material Storage Area 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Trash Storage Areas 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Efficient Irrigation Systems & Landscape Design 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Protect Slopes & Channels 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Loading Dock Areas 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Maintenance Bays 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Vehicle Wash Areas 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Outdoor Process Areas 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Equipment Wash Areas 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Fueling Area 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Hillside Landscaping 

0 

Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Wash Water Controls for Food Prep Areas 

0 
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Laguna Coastal Streams - Applicable Routine Structural Source Control BMPs 
- Community Car Wash Racks 

0 

Laguna Coastal Streams - Selected Treatment Control BMPs - Biofilters 0 
Laguna Coastal Streams - Selected Treatment Control BMPs - Detention 
Basins 

0 

Laguna Coastal Streams - Selected Treatment Control BMPs - Infiltration 
Basins 

0 

Laguna Coastal Streams - Selected Treatment Control BMPs - Wet Ponds or 
Wetlands 

0 

Laguna Coastal Streams - Selected Treatment Control BMPs - Filtration 0 
Laguna Coastal Streams - Selected Treatment Control BMPs - Hydrodynamics 
Separation Systems 

0 

Laguna Coastal Streams - Selected Treatment Control BMPs - Regional or 
Watershed BMPs 

0 

Laguna Coastal Streams - Site Design BMPs 0 
Laguna Coastal Streams - Selected Treatment Control BMPs - Proprietary 
Stormwater Devices 

0 

 
Table C-7.1 part B 
Watershed – Field Name Value 
Aliso Creek - # of New Development Projects 8 
Aliso Creek - # of Re-Development Projects 0 
Aliso Creek - # of  WQMPs Approved 8 
Laguna Coastal Streams - # of New Development Projects 0 
Laguna Coastal Streams - # of Re-Development Projects 0 
Laguna Coastal Streams - # of  WQMPs Approved 0 
 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City has used the following mechanism(s): 
 
The City of Aliso Viejo utilizes the following mechanism to ensure that all applicants for 
building or grading permits understand and implement minimum requirements for development 
and redevelopment projects: 
- Plan checks 
- WQMP and SWPPP review and approval 
- Statements on building/grading permit application 
- Standard notes and specifications 
- Water Quality Permit requirements 
- Documentation for State General Construction Permit (for project with one acre and more of 
disturbed soil) including copies of Notice of Intent and Waste Discharge Identification Number 
(WDID).  
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
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understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities, the City has used the following 
mechanism(s): 
 
The City utilizes the following mechanism to ensure that all applicants are aware of NOI 
submittal and SWPPP preparation. 
- Guidelines for Preliminary Project Water Quality Management Plan 
- Plan checks 
- Review of WQMP 
- SWPPP with the State Waste Discharge Identification Number (WDID) and Notice of Intent 
(NOI) as required by the Statewide General Construction Permit 
- Statements on building/grading permit application 
- Standard notes and specifications   
 
 
C-7.6 Water Quality Management Plan (WQMP) Preparation 
 
The City did not identify any need for revising its WQMP requirements during FY 2007-08. 
 
 
C-7.7 Post Construction BMP Inspection and Verification 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of  
WQMPs 
Verified 

Inspection/Surveys 8 8 0 8 
Self Certification     
Other     

 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
 Type of Enforcement Action Number 
1. verbal warnings 6 
2. letter of non-compliances 0 
3. written notice of violations 2 
4. follow-up inspections 8 
5. admin. Fines 0 
 
In verifying Project WQMPs for BMP implementation and ongoing operations and maintenance, 
the City found that the three most common deficiencies warranting enforcement actions were: 
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 Most Common Deficiencies 
1 Lack of resources for operation and 

maintenance activities. 
2 Slow process in conducting operations and 

maintenance activities. 
3 Incomplete implementation of erosion control 

measures prior to rain events. 
 
 
C-7.8 Training and Outreach 
 
City staff attended the following trainings: 

1. On December 10, 2007, City staff attended an in-house training on the proper BMPs to 
utilize during active construction and for post construction. 
2. On October 18, 2007, City staff attended the Construction Site Inspection Training 
organized by the Principal Permittee and the Santa Ana Regional Water Board. 
3. On June 25, 2008, City staff provided an in-house training session for Building & 
Safety and Public Works, and Planning Departments. The training was focused on the 
selection and implementation of proper BMPs for new and redevelopment projects. The 
training also included procedures for permit application and review of WQMP and 
SWPPP documents.      

 
City staff having implementation responsibility related to new development and redevelopment 
received the following training during this reporting period. 
 
Title of Workshop or 
Training Module 

Training 
Sponsored or 
Conducted 
By 

Date of 
Training 

Attendee Name Attendee Department 

BMPs for pollution 
prevention 

City of Aliso 
Viejo 

12/10/07 Program 
Manger, 
Environmental 
Associates and 
Authorized 
Inspectors 

Public Works, 
Planning, Building & 
Safety 

Construction Site 
Inspection 

Principal 
Permittee 
and SA 
Regional 
Board 

10/18/07 Program 
Manger and 
Authorized 
Inspectors 

Public Works 

Stormwater Program 
Training 

City of Aliso 
Viejo 

6/25/08 Program 
Manger, 
Environmental 
Associates and 
Authorized 
Inspectors 

Building and 
Safety/Public Works 
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Additionally, the City has conducted special education or outreach activities for developers, 
engineers/architects, and construction/general contractors to promote awareness of stormwater 
quality issues and requirements.  The education or outreach activities conducted and the number 
of attendees or number distributed are shown in the table below. 
 

Name or Title – Education/Outreach 
Activity 

Number of Attendees Number of Education 
Materials Distributed 

Water Quality/Public Events 1200 2000 
 
 
C-7.9 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
has identified modifications that will be made to Section A-7 of the City’s LIP.  Those 
modifications are: 
 

• The City developed and distributed Guidelines for Preliminary Water Quality 
Management Plans.     

 
A copy of the Guidelines for Preliminary Water Quality Management Plans has been added as an 
attachment to the LIP.         
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C-8.0 Construction  
 
C-8.1 Introduction 
 
The City has incorporated the model construction program described in DAMP Section 8.4 as 
the basis for this section of its LIP.  This construction program presents requirements and 
guidelines for pollution prevention methods that must be used by construction site owners, 
developers, contractors, municipalities, and other responsible parties, in order to protect water 
quality from discharges from construction site activities.  
 
C-8.1.1 Overall Program Management 
 
Through the submittal of an Organization chart, the City identified which Department(s) was 
responsible for the implementation of this stormwater program element.   
 

• No changes were made to the organization chart during FY 2007-08.      
 
 
C-8.2    Inventory of Construction Sites  
 
The City has developed a watershed based inventory of the identified construction sites within 
the City’s jurisdiction.  Summaries of the construction inventory are provided below.   
 

• There was an increase in the inventory compared to the previous reporting year as there 
were more construction sites.      

 
Watershed Summary: 
Watershed Private Projects Public Projects for 

Santa Ana Region 
Public Projects 
for San Diego 
Region 

Total for all 
categories for 
current reporting 
year 

Aliso Creek 74 0 0 74
Laguna Coastal 
Streams 

26 0 0 26

 
 The construction inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.   
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C-8.3 Prioritization of Construction Sites 
 
The City of Aliso Viejo prioritized the construction sites as high, medium or low based on their 
respective threat to water quality.  Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary 
Construction Site Prioritizations Total Public Project Sites Total Private Project Sites 
- Mandatory high priority sites 0 7
- Sites subject to General 
Construction Permit 

0 7

- Sites with a high potential for or 
history of non-stormwater 
discharges 

0 0

- Site tributary to and within 500 
feet of an ASBS 

0 0

- Tributary to 303(d) water body 
where site generates the pollutant 

0 0

- Sites within, directly adjacent to 
or discharging directly to an ESA 

0 0

Number of mandatory high priority 
sites 

0 8

Number of medium priority sites 0 0
Number of low priority sites 0 93
Total Number of Sites 0 100
 

• There was an increase in the inventory in FY 2007-08 compared to the previous reporting 
year as there were more construction projects.       

 
Watershed Summary 
Watershed Number of 

High Priority 
Sites 

Number 
of 
Medium 
Priority 
Sites 

Number of 
Low 
Priority 
Sites 

Total Number of 
Sites 

Aliso Creek 7 0 67 74
Laguna Coastal Streams 0 0 26 26
 

• There were no significant changes in the prioritization inventory during FY 2007-08.    
 
The construction prioritization is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.   
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C-8.4    BMP Fact Sheets for Construction Projects 
 
BMP fact sheets have been developed and included as a part of the Construction program.  The 
fact sheets include a description of specific BMPs for common construction activities that may 
discharge pollutants and provide a focus on the Pollution Prevention measures that the facility 
should implement.  The activity based Construction fact sheets that were developed are fact 
sheets from the 2003 edition of the California Stormwater Quality Association Stormwater Best 
Management Practice Handbook-Construction and are included as an attachment to the City’s 
LIP. 
 

• There were no changes made in FY 2007-08 to the BMP Fact Sheets.    
 
C-8.5    Documentation Requirements 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
City has found no construction projects that represent a threat to human or environmental health 
during FY 2007-08. Additionally, no reports were made to the Regional Boards of construction 
projects posing a threat to human or environmental health. 
   
 
Watershed Summary 
Watershed Number of Reports  Made to the Board 
Aliso Creek 0 
Laguna Coastal Streams 0 

 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
 
 
City has found no construction projects that represent a threat to human or environmental health 
during FY 2007-08. Additionally, no reports were made to the Regional Boards of construction 
projects posing a threat to human or environmental health. 
  
 
Watershed Summary 
Watershed Number of Reports  Made to the Board 
Aliso Creek 0 
Laguna Coastal Streams 0 

 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements 
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The City of Aliso Viejo inspected the construction sites at the frequency determined by the 
priority ranking assigned to each facility as identified in the LIP.  The inspections generally 
include a review of BMP implementation through the erosion control practices, sediment control 
practices, tracking controls, waste and disposal management practices on a site and evidence of 
past or present unauthorized non-stormwater discharges.   
 
The City of Aliso Viejo inspects all construction sites at the frequencies stated in the table below 
from the City’s LIP.    
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

 
Or, monthly for any site that the County certifies in a written statement to the SDRWQCB. All of 
the following certified statements may be submitted to the San Diego Regional Board at any time 
for one or more sites: 
 

i. City has record of construction site’s Waste Discharge Identification Number 
(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 

ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 

iii. City finds SWPPP to be in compliance with all local ordinances, permits, and plans; 
and  

iv. City finds that the SWPPP is being properly implemented on site. 
 
 
The number of sites inspected during the current reporting year is presented below.   
 
Jurisdictional Summary 

Facility Category Number of Sites Inspected During the  Reporting Period
 High Med Low 
Private Projects 7 0 93
Public Projects-Santa Ana Region 0 0 0
Public Projects-San Diego Region 0 0 0
Total  7 0 

 
93

 
There was a decrease in the number of compliant in FY 2007-08 compared to the previous 
reporting year due to more frequent site inspections and City staff communication with the site 
superintendent, contractor and or owner.   
 
The number of non-compliant sites identified during these inspections is presented below along 
with information on follow-up inspections and enforcement actions conducted.  
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Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-inspections 
 Due to Non-Compliance 

Aliso Creek 20 20
Laguna Coastal 
Streams 

0 0

 
The construction inspection information and database is updated on an ongoing basis and 
provided to the Regional Board as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors present and 
the results of the inspection.  
 
Enforcement 
 
The City of Aliso Viejo’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s adopted ordinances (2003-044, 2003-051, 2003-
054) and the countywide accompanying Enforcement Consistency Guide (DAMP Section 4.0).  
The enforcement mechanisms available are summarized in this section and detailed in the City’s 
LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
construction sites that have been taken by the City during the reporting period.   
 
Watershed Summary 
 

Number of Administrative Remedies Criminal 
Remedies 

Watershed Educational 
Letters 

Notice of 
Noncompliance 

Administrative 
Compliance 
Orders 

Cease & 
Desist  
Orders 

Misdemea
nor, 
Infraction 

Aliso Creek 2 0 20 0 0
Laguna Coastal 
Streams 

0 4 0 0 0
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C-8.7    Training and Outreach 
 
Training 
 
The City of Aliso Viejo conducted and/or participated in Principal Permittee sponsored training 
to assist responsible municipal staff in understanding the Construction Program.  The training 
conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number of 
Attendees 

Public Works Stormwater Construction site 
BMPs 

10/18/07 1 

 
Training Conducted by City Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number of 
Attendees 

Public Works and 
Building/Safe 

Stormwater Construction Site 
Inspection 

12/10/07 8 

Public Works and 
Building/Safe 

Stormwater Construction Site 
Inspection 

6/25/08 5 

 
 
As indicated above, the City of Aliso Viejo conducted/participated in 3 training sessions during 
the current reporting year.  These training sessions reached a total of 14 municipal staff.   
 
Title of 
workshop or 
Training 

Date 
Attended 

Sponsoring 
Organizations 

Staff 
Participated 
by Providing 
a Presentation 

Name Department 

      
 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Aliso Viejo and the County 
of Orange, as Principal Permittee, evaluate the results of the assessment and determine if any 
program modifications are necessary in order to comply with Clean Water Act requirements to 
reduce the discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the Construction section of the City’s LIP 
include the following: 
 

• No program modifications were made in FY 2007-08.   
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• No program modifications were made to the LIP in FY 2007-08.   
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C-9.0 Existing Development 
 
C-9.1 Introduction 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  

Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 

 
 
C-9.2  Industrial Program 
 
C-9.2.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the LIP.   
 
There were no changes made to the organization chart during FY 2007-08.       
 
C-9.2.2    Inventory  
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 
 

Number of Industrial 
Facilities - Without 
General Industrial 
Permits 

Number of Industrial 
Facilities With 
General Industrial 
Permits 

43 41 2 
 
There are two high priority industrial facilities within the City of Aliso Viejo, both facilities 
maintain an active State General Industrial Permit.     
 
Watershed Summary  
Watershed Number of Industrial 

Facilities in Watershed  
Aliso Creek 43
Laguna Coastal Streams 0
 

• There were no changes in the City's industrial inventory during FY 2007-08.    
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The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal (See Attachment 7).  
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  

Industrial Facility Prioritizations Total Number of Facilities 
Mandatory high priority facilities 
- Facilities subject to General Industrial 
Permit 

2

- Section 313 Title III Sara 0
- Facilities with a high potential for or history 
of non-stormwater discharges 

0

- Facilities tributary to and within 500 feet of 
ASBS 

0

- Tributary to 303(d) water body where site 
generates the pollutant 

0

- Facilities within, directly adjacent to or 
discharging directly to an ESA 

0

- Number of mandatory high priority facilities 2
- Number of "other" high priority facilities 0
- Number of medium priority facilities 0
- Number of low priority facilities 41
Total Number Of Facilities 43

 
Based on the results of a site inspection, one medium priority industrial site was moved to low 
priority in FY 2007-08.     
 
Watershed Summary – Industrial Facility Prioritizations  

 
Watershed 

Number of 
high 
priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low priority 
facilities 

Total 
Number of 
Facilities 

Aliso Creek 2 0 41 43
Laguna Coastal Streams 0 0 0 0
Total Number of facilities 2 41 43
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Based on the results of a site inspection, one medium priority industrial site was moved to low 
priority in FY 2007-08.      
 
The industrial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.2.2).   
 
 
C-9.2.4    Monitoring   <San Diego Region Permittees only> 
 
 
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 
Total Number of Industrial Facilities  Number of Facilities that Conducted Water Quality 

Monitoring During the Reporting Period 
2 2

 
• No changes were made in this section during FY 2007-08.    

 
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 

• There were no changes made to the BMP Fact Sheets during FY 2007-08.     
 
C-9.2.6    Inspections 
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The City inspected all of the industrial sites in 2003.  Subsequently, the City is inspecting all of 
the high priority sites once per year, all medium sites once every two years and all low priority 
sites once per permit cycle.   
 
In addition, if there is evidence of non-compliance with the Water Quality Ordinance, (see LIP 
A-4.0), the City re-inspects the facility once a month, at a minimum, in order to ensure that the 
facility is brought back into compliance.  After they are in compliance the facility is inspected 
once every four months for the next calendar year. 
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• The number of inspections completed during the current reporting year is presented 
below.   

 
Jurisdictional Summary 

Number of Facilities Inspected During the  Reporting 
Period Total Number of Facilities 
High Med Low 

43 2 0 1
 
 

• All high and medium priority industrial facilities were inspected in FY 2007-08.      
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  

Watershed Number of 
Facilities Out of 
Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

Aliso Creek 0 0
Laguna Coastal Streams 0 0

 
 
The industrial inspection information and database is updated on an ongoing basis and provided 
to the Regional Boards as a part of the Annual Progress Report submittal.  The inspection related 
information includes, at a minimum, inspection dates, inspectors present and the results of the 
inspection.  
 
 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.   
 
Based on the results of the inspections conducted, a summary of the status of the BMP 
implementation is provided below. 
 
Watershed Summary 

Watershed 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With  
No BMPs  

Aliso Creek 43 0 0
Laguna Coastal Streams 0 0 0
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All required BMPs for water pollution prevention were in place and operating at all industrial 
facilities during FY 2007-08.      
 
 
C-9.2.8    Enforcement   
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 

Watershed Number of Reports 
Made to the Board 

Aliso Creek 0
Laguna Coastal Streams 0

 
 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
 
C-9.3  Commercial Program 
 
C-9.3.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
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• No changes were made to the organization chart during FY 2007-08.    

 
 
C-9.3.2    Inventory  
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 

Commercial Site/Source Total Number of Sites  
Aliso Creek - Automobile mechanical repair, 
maintenance, fueling, or cleaning 

15 

Aliso Creek - Airplane mechanical repair, 
maintenance, fueling, or cleaning 

1 

Aliso Creek - Boat mechanical repair, 
maintenance, fueling, or cleaning 

3 

Aliso Creek - Equipment repair, maintenance, 
fueling, or cleaning 

1 

Aliso Creek - Automobile and other vehicle 
body repair or painting 

3 

Aliso Creek - Mobile automobile/other 
vehicle washing 

3 

Aliso Creek - Automobile (or other vehicle) 
parking lots and storage facilities 

1 

Aliso Creek - Retail or wholesale fueling 5 
Aliso Creek - Pest control services 0 
Aliso Creek - Eating or drinking 
establishments  

77 

Aliso Creek - Mobile carpet, drape or 
furniture cleaning 

1 

Aliso Creek - Cement mixing or cutting 0 
Aliso Creek - Mobile high pressure or steam 
cleaning 

0 

Aliso Creek - Masonry 0 
Aliso Creek - Painting and coating 3 
Aliso Creek - Botanical or zoological gardens 
and exhibits 

0 

Aliso Creek - Landscaping (and hardscape 
installations) 

0 

Aliso Creek - Nurseries and greenhouses 2 
Aliso Creek - Golf courses, parks and other 
recreational areas/facilities 

4 

Aliso Creek - Cemeteries 0 
Aliso Creek - Pool and fountain cleaning 0 
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Aliso Creek - Marinas 0 
Aliso Creek - Port-a-Potty servicing 0 
Aliso Creek - Other sites determined to be 
significant contributors 

0 

Aliso Creek - Sites tributary to 303(d) water 
body for pollutant generated on site 

0 

Aliso Creek - Sites within/directly adjacent or 
discharging directly to ESA 

0 

Aliso Creek - Site tributary to and within 500 
feet of ASBS 

0 

Laguna Coastal Streams - Automobile 
mechanical repair, maintenance, fueling, or 
cleaning 

0 

Laguna Coastal Streams - Airplane 
mechanical repair, maintenance, fueling, or 
cleaning 

0 

Laguna Coastal Streams - Boat mechanical 
repair, maintenance, fueling, or cleaning 

0 

Laguna Coastal Streams - Equipment repair, 
maintenance, fueling, or cleaning 

0 

Laguna Coastal Streams - Automobile and 
other vehicle body repair or painting 

0 

Laguna Coastal Streams - Mobile 
automobile/other vehicle washing 

0 

Laguna Coastal Streams - Automobile (or 
other vehicle) parking lots and storage 
facilities 

0 

Laguna Coastal Streams - Retail or wholesale 
fueling 

0 

Laguna Coastal Streams - Pest control 
services 

0 

Laguna Coastal Streams - Eating or drinking 
establishments  

0 

Laguna Coastal Streams - Mobile carpet, 
drape or furniture cleaning 

0 

Laguna Coastal Streams - Cement mixing or 
cutting 

0 

Laguna Coastal Streams - Mobile high 
pressure or steam cleaning 

0 

Laguna Coastal Streams - Masonry 0 
Laguna Coastal Streams - Painting and 
coating 

0 

Laguna Coastal Streams - Botanical or 
zoological gardens and exhibits 

0 

Laguna Coastal Streams - Landscaping (and 
hardscape installations) 

0 
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Laguna Coastal Streams - Nurseries and 
greenhouses 

0 

Laguna Coastal Streams - Golf courses, parks 
and other recreational areas/facilities 

0 

Laguna Coastal Streams - Cemeteries 0 
Laguna Coastal Streams - Pool and fountain 
cleaning 

0 

Laguna Coastal Streams - Marinas 0 
Laguna Coastal Streams - Port-a-Potty 
servicing 

0 

Laguna Coastal Streams - Other sites 
determined to be significant contributors 

0 

Laguna Coastal Streams - Sites tributary to 
303(d) water body for pollutant generated on 
site 

0 

Laguna Coastal Streams - Sites 
within/directly adjacent or discharging 
directly to ESA 

0 

Laguna Coastal Streams - Site tributary to and 
within 500 feet of ASBS 

0 

Total for all categories  119 
 

• No changes were made to the City's commercial facility inventory during FY 2007-08.      
 
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The inventory includes relevant information 
on ownership, size, location, etc.   
 

• No changes in the number of commercial facilities during FY 2007-08. See Attachment 9 
for a list of the commercial facilities within the City of Aliso Viejo.       

 
C-9.3.3    Prioritizations 
 
The City maintains an inventory of high threat commercial sites. A summary of the facilities by 
watershed is provided below.  
 
Jurisdictional and Watershed Summary 
Commercial Facility 
Prioritizations 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low 
priority 
facilities 

Total 
Number of 
Facilities 

Aliso Creek 77 27 15 119
Laguna Coastal Streams 0 0 0 0
Total Number of facilities 77 27 15 

 
119
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• No changes were made to the prioritization list during FY 2007-08.    

 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 

• There were no changes made to the BMP Fact Sheets during FY 2007-08.   
 
C-9.3.5    Inspections 
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
 
All high priority commercial sites/sources are inspected once during the permit cycle.  Medium 
and low priority sites are inspected on an as needed basis.  
 

• Food Facility Inspections: OC HCA conducted a total of 209 inspections on Aliso Viejo 
food service facilities during FY 2007-08 and notified the City about water quality issues 
from 23 inspections. Immediately after receiving the OC HCA notifications, City staff 
conducted extensive follow up inspections and confirmed the implementation of the 
proper BMPs for pollution prevention at these facilities (see attachment 8 for a list of 
these facilities). 

 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors present and 
the results of the inspection.  
 
Jurisdictional Summary 
Commercial Site/Source Number of 

Sites/Sources 
Inspected 

Total Number Since Third 
Permit Adoption 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 

6 36

Airplane mechanical repair, maintenance, 
fueling, or cleaning 

0 0

Boat mechanical repair, maintenance, 0 0
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fueling, or cleaning 
Equipment repair, maintenance, fueling, or 
cleaning 

0 0

Automobile and other vehicle body repair 
or painting 

1 2

Mobile automobile or other vehicle 
washing 

0 3

Automobile (or other vehicle) parking lots 
and storage facilities 

0 0

Retail or wholesale fueling 5 20
Pest control services 0 0
Eating or drinking establishments  77 462
Mobile carpet, drape or furniture cleaning 0 1
Cement mixing or cutting 0 0
Masonry 0 0
Painting and coating 0 3
Botanical or zoological gardens and 
exhibits 

0 0

Landscaping 0 0
Nurseries and greenhouses 0 6
Golf courses, parks and other recreational 
areas/facilities 

0 4

Cemeteries 0 0
Pool and fountain cleaning 0 0
Marinas 0 0
Port-a-Potty servicing 0 0
others 0 0
Total for all categories for current 
reporting year 

89 537

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
0 0

 
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
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owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

Aliso Creek 119 0 0 
Laguna Coastal Streams 0 0 0 
 

• There were no non-compliance issues reported in FY 2007-08. This is due to more 
frequent inspections and the distribution of educational materials.     

 
 
C-9.3.7    Enforcement  
 
The City’s Authorized Inspectors undertake enforcement activities according to the City’s 
adopted Water Quality Ordinances and the countywide accompanying Enforcement Consistency 
Guide.  The enforcement mechanisms available are summarized in this section and detailed in 
the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
      Watershed Summary 

Watershed Number of Reports Made to the Board 
Aliso Creek 0 
Laguna Coastal Streams 0 

 
 
C-9.3.9    Training and Outreach 
 
Training 
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The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  The training conducted during the reporting period is 
summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Training Modules and Training 
Dates 

Department Department 
Subcategory 

Number of Attendees

0 
Total 

0
 
Training Conducted by City for City Personnel 
Department / 
Department Subcategory 

Training 
Module 

Training 
Dates 

Number of Attendees 

Public Works - Flood control 
maintenance 

NA  

Public Works - Stormwater 
program 

Program 
Coordinator/I
nspections 

12/10/2007 5

Utilities - Wastewater 
pretreatment 

NA  

Utilities - Water conservation NA  
Total 5

 
Other training opportunities that the City participated in include the following:  
 
Title of 
workshop or 
Training 

Date 
Attended 

Sponsoring 
Organizations 

Staff 
Participated 
by Providing a 
Presentation 

Name Department 

Stromwater 
Program - 
Inspection 

12/10/2008 .Charles 
Abbott 
Associates 

 Moy Yahya Public 
Works 

 
Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
mailings, holding workshops, development and distribution of brochures, posters, fact sheets, 
posting information on the City’s webpage.   A summary of the City’s outreach efforts is 
presented below. 
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Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Restaurant BMPs Posters 75 City Hall 
Food Facility BMPs Brochures 40 City Hall 
BMPs for Business Handout 175 Hand delivered at Business Expo 
BMPs for Commercial Facilities 
Brochure 

60 Provided at City Hall and at 
inspections 

A Guide for Food Facilities 40 Provided at City Hall and at 
inspections 

Total number of outreach 
materials distributed during the 
current reporting year 

354  

 
• There were no relevant differences between the current and previous reporting years.   

 
Website 
 
The City’s website includes an Environmental Care page which is continuously updated for 
water quality requirements and pollution prevention reporting. The City's website 
(www.cityofalisoviejo.com) also includes GovPopulus which is a tool for residents and 
businesses to report issues related to stormwater programs and pollution prevention.   
 
Jurisdictional Summary - Workshops 
Workshop Title Subject Date Target Audience Number of 

attendees 
Pollution Prevention BMPs for Property 

management and 
landscape companies 

4/9/2008 HOA, Property 
Management, 
Businesses, Landscape 
companies 

18

 
Please refer to the Public Education and Outreach Program, Attachment 5.    
 
C-9.4  Residential Program 
 
C-9.4.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 

• No changes were made to the organization chart during FY 2007-08.     
 
C-9.4.2    Inventory  
 
The City of Aliso Viejo has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
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targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified.  The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
 

• No changes were made to the existing watershed-based developmental map in FY 2007-
08.      

 
A summary of the City of Aliso Viejo’s current residential inventory is provided in the table 
below.  
 
Watershed 
 

Total Residential Land 
Use Area  
(Sq. miles) 

Total Residential Land 
Use Area  
Adjacent or 
Discharging Directly to 
an ESA 
(Sq. miles) 

SDR Permittees Only 
Tributary to 303(d) 
Listed Watershed 

Aliso Creek 4 4 1
Laguna Coastal 
Streams 

2 0 0

Total 6 4 1

C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
 

• There were no changes made to the BMP Fact Sheets during FY 2007-08.    
 
C-9.4.4    Enhanced Implementation 
 
As mentioned above, residential areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these residential areas to surrounding ESAs are 
outlined in the LIP.  The table below summarizes the activities that were accomplished during 
the current reporting year.  
 
 
Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 
Watershed ESA Residential 

Activity of 
Concern 

Identified BMP Status of BMP 
Implementation 

Aliso Creek  Pet Care/Waste, 
Irrigation Runoff, 
BMPs for Mobile 

Pet Waste 
Collection Bag 
Distribution, 

Active 
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Detailers Irrigation BMPs 
Laguna Coastal Streams  Pet Care/Waste, 

Irrigation  Runoff 
, BMPs for Mobile 
Detailers    

Pet Waste 
Collection Bag 
Distribution, 
Irrigation BMPs 

Active 

 
 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program and provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g. 
commercial business, resident, etc.) as a part of the ID/IC PEA report.  The following table 
provides a breakdown of the water pollution complaints/incidents received associated with 
residential activities. 
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Watershed Summary 

Watershed 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

Aliso Creek 0 2 0 27 0 0 0 

Laguna Coastal 
Streams 

0 0 0 2 0 0 0 

 
 
C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 0 0 0 0 0 
Laguna 
Coastal 
Streams 

0 0 0 0 0 

 
 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and distribution 
of brochures, posters, fact sheets, posting information on the City’s webpage.    
 
A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary – Printed Materials 
Category Automotive 

Repair and 
Maintenance 

Automotive 
Washing 

Automotive 
Parking 

Home and 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of Mailings 30 200 0 200 200 0 500 100 1230 
Public Service 
Announcements  

0 0 0 20 10 0 4 0 34 

Utility Bill Inserts 0 0 0 0 0 0 0 0 0 
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Educational materials were made available at the City Hall, mailed to residents and businesses, 
and distributed at pubic events.      
 
Website 
 
Please refer to the Summary on Public Education and Outreach Program, Attachment 5.   
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.    
 
C-9.5 CIA/HOA Program  
 
C-9.5.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
There were no changes made to the organization chart during FY 2007-08.     
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of the 
Annual Progress Report submittal (Attachment 11). 
 
A summary of the City of Aliso Viejo’s current CIA/HOA inventory is provided in the table 
below.  

 
As indicated in the table above, CIA/HOA areas were identified that discharge directly to ESAs.  
Enhanced implementation as outlined in the City of Aliso Viejo’s LIP was conducted in these 
areas.  A summary of these efforts is provided in Section C-9.5.4.  
 

Watershed 
Total Residential 
Land Use Area  
(Sq. miles) 

Total Residential Land Use Area  
Adjacent or Discharging Directly to 
an ESA 
(Sq. miles) 

Aliso Creek 4 4
Laguna Coastal Streams 2 0
Total 6 4
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C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 

• There were no changes in either the Organization Chart or BMP Fact Sheets during FY 
2007-08.   

 
C-9.5.4    Enhanced Implementation 
 
As mentioned above, CIA/HOA areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these CIA/HOA areas to surrounding ESAs are 
outlined in the LIP.  The table below summarizes the activities identified in the LIP that were 
accomplished during the current reporting year for each impacted ESA.  
 
Watershed Summary - Summary of BMPs Implemented in CIA/HOA Areas Adjacent or 
Discharging Directly to the ESA Located in each Watershed 
Watershed ESA CIA/HOA 

Activity of 
Concern 

Identified BMP Status of BMP 
Implementation 

Aliso Creek  Pet 
Care/Waste, 
Irrigation 
Runoff 

Pet Waste Collection 
Bag Distribution, 
Irrigation BMPs, 
BMPs for Mobile 
Detailers 

Active 

Laguna Coastal Streams  Pet 
Care/Waste, 
Irrigation  
Runoff 

Pet Waste Collection 
Bag Distribution, 
Irrigation BMPs, 
BMPs for Mobile 
Detailers 

Active 

 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.     
 
The City conducted the following enforcement actions (written warning for not submitting 
WQMP by the deadline) directly against CIA/HOAs within its jurisdiction: 
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Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 0 27 0 0 0 
Laguna 
Coastal 
Streams 

0 27 0 0 0 

 
C-9.5.6    Outreach and Training 
 
Outreach 
Education and outreach targeted towards residents is a major component of the CIA/HOA  
program.  The City encourages the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high-threat activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.  This outreach has 
included efforts such as mailings, holding workshops, development and distribution of 
brochures, posters, fact sheets, posting information on the City’s webpage [or linking to the 
County’s webpage], etc.  A summary of the outreach efforts made during the current reporting 
year is provided below. 
 
Jurisdictional Summary - Printed Materials  
Category Automotive 

Repair and 
Maintenance 

Automotive 
Washing 

Automotive 
Parking 

Home 
and 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of Mailings 30 0 0 200 200 0 200 100 730 
Public Service 
Announcements 
(PSAs) 

0 0 0 0 10 0 0 0 10 

Utility Bill Inserts 0 0 0 0 0 0 0 0 0 

 
 

• Please refer to the Public Education and Outreach Program, Attachment 5.    
 
Website 
 
Please refer to the Public Education and Outreach Program, Attachment 5.    
 
Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.    
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the CIA/HOA components of the Existing 

0033370



SECTION C-9, Existing Development   

City of Aliso Viejo: 2007-08 PEA     C-9-20 
  

Development Program.  The training conducted during the reporting period is summarized 
below. 
 
Jurisdictional Summary 

Department Department 
Subcategory 

Training 
Module 
  

Training 
Dates 

Number 
of 
Attendees 

Public Works Environmental/P
ublic 
Works/Building 
and Safety 

Storm Drain 
System 

12/10/2007 8

Public Works Environmental/P
ublic 
Works/Building 
and Safety 

Storm Drain 
System 

6/25/2008 5

Total 13
 
As indicated above the City of Aliso Viejo conducted/participated in 2 training sessions during 
the current reporting year.  These training sessions reached a total of 13 municipal staff.   
 
Jurisdictional Summary -- Workshops 
Workshop Title Subject Date Target 

Audience 
Number of 
attendees 

None     
 
Please refer to the Public Education and Outreach Program and HOA WQMP Programs.   
 
C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the Existing Development section of the City’s 
LIP include the following: 
 

• There are no anticipated program modifications for the next reporting year.  
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.  In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
 
C-10.2 Illegal Discharges 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) was 
responsible for the implementation of this stormwater program element.   
 

• There were no changes made to the organization chart during FY 2007-08.      
 
C-10.2.2  Authorized Inspector Designations   
 
The City identified the City’s Stormwater Program Manager and Public Works Inspectors are 
assigned to investigate compliance with, detect violations of, and take necessary actions pursuant 
to City Codes No 4-13-40 and 4-13-50. 
 
A list of the City of Aliso Viejo’s Authorized Inspectors and the relevant contact information is 
provided below:   
 
Jurisdictional Summary 
 
Name Title Department E-mail Address Phone Number 
Moy Yahya Stormwater 

Program 
Manager 

Public Works moyyahya@caap
rofessionals.com 

949 425-2538 

Weldon Smith Inspector Public Works wsmith@cityofal
isoviejo.com 

(949)425-2530 

Norm Meyer Senior 
Inspector 

Public Works nmeyer@cityofal
isoviejo.com 

(949)425-2530 

 
The City has its own enforcement staff and has no contract with the Orange County Flood 
Control District in relationship to Water Quality Ordinance enforcement.      
 
 
 
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 

0033373



SECTION C-10, Illegal Discharges/Illicit Connections 
 

City of Aliso Viejo: 2007-08 PEA                                                                                                     C-10-2 

The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 

• Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities. 

• Public Education (Section A-6) – various inspectors assist with the distribution of public 
education materials that provide phone numbers and encourage the reporting of spills. 

• New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant development post construction 
controls that are either not functioning adequately or are not being maintained, resulting 
in an on going or threatened discharge to the storm drain system. 

• Construction Activities (Section A-8) – assists with the identification of illegal discharges 
from construction sites. 

• Existing Development Programs (Section A-9) – assists with the identification of actual 
or threatened illegal discharges from industrial, commercial and residential areas. 

• Water Quality Monitoring Program (Section A-11) – assists with the identification of 
problem areas through the collection of water quality data. 

• Hot Spot Elimination Plan: The City continues to implement the Hot Spot Elimination 
Plan for pollution prevention. 

 
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 

During Business Hours After Business Hours 
(949) 425-2530 (949) 279-4385 

  
The City advertises these numbers: 
 
Information on phone numbers relating to water pollution complaints is listed on all public 
education materials and at the City's website. Additionally, complaints can be submitted to the 
City through AV's GovPopulous system which is posted on the front page of the City's website.         
 
In addition to the established City phone numbers, the City also advertises the countywide 24-
hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received. 
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
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Jurisdictional Summary  
Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental 
Health 

City Staff (Municipal, 
Construction, etc.) 

9 1

Other Agencies (County, 
Regional Boards) 

0 0

Water Pollution Hotline 0 0
Public (calls, e-mail) 20 0
Businesses 0 0
Other 2 0
Total Number of Reports 31 1

 
 

• The number of water pollution complaints/incidents received in FY 2007-08 decreased 
compared to the previous reporting year.    

 
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed. 
 

• There were no changes to forms or guidance materials during FY 2007-08.  
• There were no changes to forms or guidance materials during FY 2007-08.    

 
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Aliso Viejo’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City of Aliso Viejo’s jurisdiction.   
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Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e.: if 
a complaint was received by city staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
 
Notification – An incident that is reported to the City that does not require any follow up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the storm drain system and was in the process of being cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include: oil that has leaked from a vehicle parked on the street and soaked up into the asphalt or a 
past discharge from a residence or facility. 
 
Response Request – An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to another agency – The City referred the complaint to another agency such as an   
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 0
Complaint 31
Response Request 0
Referral to OCFCD or other agency 0
Total Number of Incidents 31

 
 
The number of water pollution complaints/incidents decreased in FY 2007-08 compared to the 
previous reporting year.    
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Watershed Summary 

Number of Each Type of Incident Reported 
Watershed Notification Complaint Response 

Request 
Referral 

Aliso Creek 0 25 0 0
Laguna Coastal Streams 0 6 0 0
 
The number of water pollution complaints/incidents decreased in FY 2007-08 due to the increase 
in enforcement actions by City staff and public awareness about best management practices for 
pollution prevention.    
 
Materials Summary 
 
During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
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Jurisdictional Summary  
Type of Materials Number of Complaints/Incidents  
Hydrocarbons 1
Inorganic Compounds 0
Metals 1
Nutrients 0
Organic Compounds 0
Discharge Exceptions 0
Pathogens and Coliforms 0
Wastewater 1
Pesticides 0
Sediment 2
Trash and Debris 10
Miscellaneous 16
Total Number of Incidents 31

 
 
The number of water pollution complaints/incidents decreased in FY 2007-08 due to the increase 
in enforcement actions by City staff and public awareness about best management practices for 
pollution prevention.      
 
Watershed Summary  

Type of Material Involved Watershed 
Inorganic Paint Petroleum 

Product 
Sewage Misc. Unidentified

Aliso Creek 0 0 0 0 25 0 
Laguna Coastal 
Streams 0 0 0

 
0 

 
6 0

 
The number of water pollution complaints/incidents increased in FY 2007-08 due to the increase 
in enforcement actions by City staff and public awareness about best management practices for 
pollution prevention.        
 
Sediment-laden runoff and excess irrigation water received the majority of the complaints.  City 
staff followed LIP procedure for responding to pollution incidents and completed and submitted 
the required reports for each incident. There was one accidental discharge of waste water during 
this reporting year and was reported to the County of Orange and the San Diego Regional Board.  
The City has enacted a proactive public education and outreach program to address all of the 
materials that have potential to cause nonpoint source pollution.       
 
All water pollution complaints were investigated and, when necessary, reported to the San Diego 
Regional Water Quality Control Board.  The reports consist of a verbal notification followed by 
a written report. 
 

• During the reporting period 2 incidents were reported to the Regional Board. 
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C-10.2.7 Enforcement Summary  
 
The City of Aliso Viejo’s Authorized Inspectors undertake enforcement activities according to 
the City’s adopted Ordinances (2003-044, 2003-051, 2003-054) and the countywide 
accompanying Enforcement Consistency Guide (DAMP Section 4.0).  
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  

Type of Enforcement Total  

Educational Letter (EL) 0

Administrative Enforcement 31

Notice of Noncompliance (NON) 0

Administrative Compliance Order (ACO) 0

Cease and Desist Order(CDO) 0

Criminal Enforcement 0

Misdemeanor (Mis) 0

Infraction (Inf) 0

Issuance of Citation (IOC) 0

Other: (Specify) 0

 
 Number of non compliance incidents decrease which resulted in a decrease in the number of 
citations issued in FY 2007-08 compared to prior reporting periods.    
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Watershed Summary  

Administrative Remedies Criminal 
Remedies 

Watershed Education
al Letters 

Notice of 
Noncompliance 

 Administrative 
Compliance 
Orders 

Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction, 
Citation 

Aliso Creek 25 0 25 0 0
Laguna 
Coastal 
Streams 

 
6 0 6

 
0 0

 
 
C-10.2.8 Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of Aliso Viejo that are 
either pending, underway or that have been settled during the reporting period is provided below.  
If the responsible party is a repeat offender it is indicated below.   
 
 
C-10.3 Illicit Connections 
 
The City of Aliso Viejo developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited.  
 

• No illicit connections were found during FY 2007-08.   
 
During the reporting period illicit connections to the City’s storm drain system were found.  The 
table below provides a summary of the illicit connections that were identified. 
 
Watershed Type of Connection Resulting Action(s) 
Aliso Creek 0 0
Laguna Coastal 
Streams 

0 0

 
   
 
C-10.4 Source Investigations  
 
In response to notifications from the local residents and businesses, County of Orange, and other 
agencies, the City conducted source investigations to determine the source of elevated levels of 
bacteria and nutrients in the runoff that drain into Aliso Creek and Wood Canyon Creek (at 
J01P28, J01P27, J01P33 and J02P05 sub-watershed areas).  City staff found no illegal discharge 
of pollutants and determined that landscape fertilizers are most likely the source of these 
nutrients. The City is currently working with Homeowners Associations, Aliso Viejo 
Community Association, businesses, and Landscape Companies to implement proper BMPs for 
fertilized application at common areas and parks.   
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C-10.5  Training and Outreach 
 
The education and training of the City of Aliso Viejo’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee.  No County training for Authorized 
Inspectors was conducted during FY 2007-08.    
 
The City trained its inspectors by having them attend both Permittee sponsored training as well 
as other regional training and workshop opportunities.  The Permittee sponsored training are 
those training sessions that are conducted in order to present the various training modules that 
have been developed by the Permittees (see DAMP Appendix B). 
 
The workshops, training and/or other educational activities that have been attended by the City’s 
Authorized Inspectors are listed below.  
 
Permittee Sponsored Training - Jurisdictional Summary  
 
Training Conducted by County Attended by City Personnel 
Training Module and 
Training Dates 

Department Department 
Subcategory 

Number of Attendees 

    
 
Other Training Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Public Works Environmental BMPs 12/10/2008 5
Public 
Works/Building and 
Safe 

Different 
Divisions 

BMPs 6/25/2008 5

 
 
As indicated above, the City of Aliso Viejo conducted/participated in two Permittee sponsored 
training sessions during the current reporting year.  These training sessions reached a total of 10 
municipal staff.   
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Other Regional training or workshop opportunities that the City participated in include the 
following:   
 
Title of Training or Workshop  
Title of 
Training or 
Workshop 

Subject Date Attended Sponsoring 
Organization 

Staff 
Participated by 
Providing a 
Presentation 

Name Department 

BMPs for 
Landscape 
Co. 

Reducing 
Irrigation 
Runoff 

 4/9/2008  City of Aliso 
Viejo 

Yes  Moy Yahya  Public 
Works 

 
 
C-10.5.2 Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on sight during an 
inspection or with a follow up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes. A summary of the City’s outreach efforts is presented 
below. 
 
Jurisdictional Summary  

Outreach Material Description Number Distributed 
Oceans begins at Front Door 250
BMPs for Landscaping, Gardening and Pest 
Control 

250

Total Number Distributed  500
 
As part of the response activities, the City provided educational materials to landscape 
companies, HOAs, businesses and residents who may have been identified as a responsible party 
for potential illegal discharge or illicit connection.       
 
 
C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Aliso Viejo and the County 
of Orange, as Principal Permittee, evaluate the results of the assessment and determine if any 
program modifications are necessary in order to comply with Clean Water Act requirements to 
reduce the discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the ID/IC section of the City’s LIP include the 
following: 
 
There are no program modifications that are expected to occur within the next reporting year 
(FY- 2008-09).    
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction 
 
The countywide monitoring program is conducted on behalf of the Orange County Stormwater 
Permittees by the County (Principal Permittee).  Implementation of the countywide monitoring 
program is supported by funds shared proportionally by each of the Permittees.   
 
C-11.1.1 City of Aliso Viejo Water Quality Monitoring Efforts 
 
In addition to the monitoring conducted by the County of Orange, the City performed 
supplemental water quality investigations and water sampling as needed.  The City's objective 
was to identify and eliminate sources that may be contributing to significantly elevated levels of 
indicator bacteria above baseline conditions in the watershed.  Once identified, sources of 
significantly elevated levels of indicator bacteria will be eliminated or reduced using an 
appropriate combination of best management practices that may include: 
 

• Public education, general or targeted 
• Good housekeeping practices 
• Regularly scheduled maintenance 
• Code enforcement inspections 
• Design standards 
• Discharge prohibitions 
• Other appropriate measures     

 
 
Please refer to Descriptive Summary on Dry Weather Monitoring Program, Attachment 11.    
 
C-11.1.2 Dry Weather Monitoring Program Assessment 
 
As mentioned previously, the City of Aliso Viejo is a cost-sharing partner in the Countywide Dry 
Weather Monitoring Program (DWMP) that has been conducted every dry season (May – 
September) since 2003 for San Diego Region. The program involves monthly sampling (5 times 
total) at targeted sites which are strategically selected by each jurisdiction.  Random sites which 
were selected randomly throughout the MS4 at the inception of the program are sampled every 
month and a half (3 times total).  The objectives of the DWMP, as stated in Section 11 of the 
DAMP, are to: 
 

• Assess compliance with the NPDES Permits; 
 
• Detect and eliminate illicit discharges and illegal connections to the MS4 (by identifying 

sites that will be the subject of follow-up source identification investigations); 
 
• haracterize urban runoff within the MS4 system with respect to water quality constituents 

that may cause or contribute to exceedances of receiving water quality objectives when 
discharged to receiving waters. 
 

0033384



SECTION C-11, Water Quality Monitoring  
 

City of Aliso Viejo: 2007-08 PEA                                                                                                     C-11-2  

The County distributes the DWMP data tables each month during the DWMP season.  The data 
tables are “running” spreadsheets containing the following features: 
 

• “Tolerance Intervals” which are set as the upper bound of the 90th percentile as calculated 
from random site data for each constituent. The tolerance intervals are recalculated each 
time all of the random sites have been sampled. Along with best professional judgment 
and control charts which are set at 3.9 standard deviations beyond the mean, tolerance 
intervals are used to guide NPDES Program Managers as to when source investigations 
are necessary.  Laboratory analytical results may not be known for several days so 
immediate responses based upon the data is not always possible. However, if certain 
criteria are met, source investigations are performed as soon as the data is available;  

 
• “Warning Levels Based on Experience” for field monitoring data such as electrical 

conductivity, water temperature, ammonia, nitrate, and total chlorine levels. These 
warning levels combined with visual observations of unusual conditions are used to 
notify the municipalities of immediate problems found in the field in an effort to more 
rapidly determine responsible parties of water quality violations;  

 
• California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for metals;  

 
• “LC50 for Toxicity Test Organism” levels for pesticides; and  

 
• Simplified presentation of monitoring data sorted by storm drain outfall and date.  

  
During the DWMP season, County staff notifies the municipality with jurisdiction over the 
drainage area of any tolerance interval exceedances or any other condition that would suggest an 
illegal discharge or illicit connection impacting a storm drain outfall.  
 
It is important to recognize that 17 of the 32 constituents tested under the DMWP can be 
measured in a field lab.   
 

Constituent levels tested and available  
in the field 

Constituent levels available only  
in laboratory tests 

Discharge Rate (cfs) Total Suspended Solids (TSS) (mg/L) 
Dissolved Oxygen (mg/L) Oil & Grease (mg/L) 
Electrical Conductivity (µs/cm) Total Coliform (CFU/100mL) 
pH Fecal Coliform (CFU/100mL) 
Water Temperature (Celsius) Enterococcus (CFU/100mL) 
Turbidity (NTU) Diazinon (ng/L) 
Air Temperature (Celsius) Chlorpyrifos (ng/L) 
Hardness as CaCO3 (mg/L) Malathion (ng/L) 
Ammonia as N (mg/L) Dimethoate (ng/L) 
Nitrate as N (mg/L) Disulfoton (ng/L) 
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Surfactants (MBAS) (mg/L) Nickel (µg/L) 
Reactive Phosphorous (mg/L) Zinc (µg/L) 
Total Chlorine (mg/L) Silver (µg/L) 
Discharge Rate (cfs) (approximated) Cadmium (µg/L) 
Dissolved Oxygen (mg/L) Lead (µg/L) 
Chromium (µg/L)  
Copper (µg/L)  

 
As a result, the only immediate notifications made by the County of Orange and immediate 
source investigations by the City of Aliso Viejo are based only upon the above constituents when 
they dramatically exceed the Tolerance Intervals or Warning Levels established by the DMWP. 
 
The DWMP takes place between May and October of each calendar year. Therefore, the results 
included as Attachment C-11.1 of this PEA span two dry weather monitoring seasons- July 
through September, 2007 and May through June, 2008. 
 
During the 2007-08 reporting period, the following drains within the City of Aliso Viejo were 
monitored as part of the dry weather program:  

Random Sites  

• J01P26 (Aliso Creek) 

• J01P33 (Aliso Creek) 

• J02P05 (Aliso Creek) 

Targeted Sites  

• J01P27 (Aliso Creek) 

• J01P27 (Aliso Creek)  

 
Please see Section C-10, ID/IC, for discussion of DWMP triggered source investigations within 
our jurisdiction during the 2007-08 reporting period. 
 
 
C-11.2 Water Quality Monitoring Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Aliso Viejo and the County 
of Orange, as Principal Permittee, evaluate the results of the assessment and determine if any 
program modifications are necessary in order to comply with Clean Water Act requirements to 
reduce the discharge of pollutants to the maximum extent practicable. 
 

• No program modification that were made to the Water Quality Monitoring section of the 
City's LIP during FY 2007-08.   
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Introduction 
 
Wood Canyon is located within Aliso and Wood Canyon Regional Park in southwest Orange 
County, California (Figure 1, 2).  The canyon is drained throughout its approximated 3.5-mile 
length by Wood Canyon Creek, a major tributary to Aliso Creek, which flows into the Pacific 
Ocean near Aliso Creek Beach.   
 
The Wood Canyon portion of the Regional Park is a protected wilderness area, however; 
development along the canyon ridges has created conditions that threaten riparian vegetation and 
habitat along Wood Canyon Creek (Creek).  The Creek is experiencing marked channel incision 
and degradation, which is attributable to the accelerated delivery storm-water runoff at the 
headwaters for Wood Canyon Creek. As a result, a number of major resource-related concerns 
including loss of riparian habitat, erosion, poor water quality, flooding, and declines in 
populations of native fauna and flora have occurred.1  The U.S. Army Corps of Engineer’s Aliso 
Creek Water Management Study2 concluded that “20.5 of the 59 acres (35%) of the riverine 
habitat in Wood Canyon are highly degraded and of this total, 20 acres (34%) have been 
impacted to the point that they provide negligible or no measurable function.”   
 
The Creek begins at the north end of Wood Canyon.  The City of Aliso Viejo (City) maintains a 
detention basin at the headwaters of the Creek, which receives runoff via the J02P08 storm drain 
system from primarily residential areas (298 acres). The detention basin has a storage capacity of 
20 acre-feet.  The detention basin is dominated by low-growing ruderal species that provide 
minimal floral and faunal habitat functions and values.  Flow from the basin is discharged onto a 
concrete apron and directed into the Creek.  The Creek is a natural channel with mature riparian 
vegetation, but showed sign of active degradation and bank erosion.   
 
The purpose of this project is to create a wetland habitat using native riparian/wetland plant 
species within the detention basin, which would enhance water quality, flood control and channel 
protection at the beginning of the Creek (Figure 3).  Since this Project is situated at the 
headwaters of the Wood Canyon Creek and has a long-lasting effect on the Creek as a whole, the 
Project will also increase and enhance the overall Wood Canyon Creek riparian corridor and its 
associated wildlife habitat. 
 
 
Objectives 
 
The objectives of the Wood Canyon Emergent Wetland Project were  
 

• Create a wetland habitat using native riparian/wetland plant species that will effectively 
restore the pristine nature of the upper portion of Wood Canyon Creek to a pristine state. 

• Augment the existing ruderal plan community with a mosaic of native species and 
multiple vegetation strata that would enhance the habitat-support functions and values 
within the detention basin. 

 
                                                 
1 United States Army Corps of Engineers.  2002.  Los Angeles District.  Preliminary Plan Formulation Report for 
the Wood Canyon Ecosystem Restoration Study. 
2 United States Army Corps of Engineers. 2001a.  Los Angeles District.  Aliso Creek Watershed Management 
Study, Feasibility Report. 
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• Improve the hydrologic function of the riparian corridor by attenuating flood flows and 
dissipating energy by modifying the outlet structure to mitigate flooding and erosion 
downstream of the Creek.   

 
Permit Compliances 
 
In compliance with the varying regulatory bodies, the City has met the following permitting 
requirements: 
 

• Resolution No. 2004-053: A resolution of the City Council of Aliso Viejo, California, 
Declaring a Categorical Exemption in Accordance with the California Environmental 
Quality Ac and Filing of a Notice of Exemption for the Wood Canyon Emergent Wetland 
Project (November 3, 2004). 

 
• Notice of Exemption for the Wood Canyon Emergent Wetland Project filed with the 

County of Orange Clerk on December 8, 2004. 
 

• Clean Water Act Section 401, Water Quality Certification and Waiver of Waste 
Discharge Requirements for Discharge of Degraded and/or Fill Materials (RWQCB, San 
Diego Region, 401, Project No. 04C-151, January 25, 2005). 

 
• Certification of Compliance with the Department of Army Nationwide Permit (Permit 

No. 200300588-SJH, February 2, 2005). 
 

• Lake or Streambed Notification # 1600-2005-0045-R5 (California Department of Fish 
and Game, June 17, 2005) 

 
 
Grant Funding 
 
The following grants were awarded to the City to implement the Project: 
 

• Habitat Conservation Program - $83,000 through the California Department of Parks and 
Recreation. 

 
• Partner for Fish and Wildlife Program - $18,600 through the U.S. Fish and Wildlife 

Service.  
 

• Clean Beach Initiative - $43,000 through the State Water Resources Control Board 
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Conceptual Design and Construction 
 
The emergent wetland site was constructed within the existing J02P08 detention basin. The 
construction process included the following activities: 
 

• To ensure an adequate capacity is maintained in the detention basin for flood control, 
about 18 inches of sedimentation has been removed and transported offsite. 

 
• Six cascading ponds have been constructed below the flow line of the basin to ensure that 

the flood control function of the basin is not reduced.  The flow is guided to meander and 
provide the wetland ponds sufficient retention time.  Erosion control fabric and cobbles 
has been used on pond overflows (Figures 3a and 3b). 

 
• Several large rocks have been transported on the Project site and placed several feet 

downstream to act as energy dissipaters. 
 

• A variety of native species were planted along the east, north, and west sides of the 
upstream detention basin to create viable, self-sustaining, wetland habitat.  Two plant 
communities were created along the side (east and west) and back (north) slopes, 
including southern willow scrub closer to the toe and oak woodland farther up the slope 
to its crest or to the beginning of the access road.  Southern willow scrub has been 
established from the toe to 6.5 feet to 8 feet above, and the oak woodland would be 
established from 6.5 to 8 meters from the toe up the face of slopes.  The design included a 
short-term irrigation system to augment the existing hydrologic conditions and to aid in 
the establishment of self-sustaining plant communities. 

 
• All roads affected by construction activities have been repaired to its pre-project 

conditions. 
 

• The construction of this wetland site was initiated in September 2005 and completed on 
December 2005. Figures 3, 4 provide views of the wetland site on pre-construction and 
current conditions.  

 
• An educational and public awareness describing the importance of a wetlands ecosystem 

and habitat restoration are now available at the project site (KIOSK) and on the City of 
Aliso Viejo official website (http://www.cityofalisoviejo.com).  

 
 
Mitigation Monitoring Plan 
 
In order to evaluate performance standards and the success of this project, the City has developed 
and implemented a mitigation monitoring and management plan.  The time period involved for 
monitoring will be between three to five years, starting at the end of the construction period.  The 
range in the monitoring time period is dependent on the results of the following measured 
parameters. 
 

• Hydrology - frequency of inflows, duration of inundation, depth of inundation, outflows, 
duration of dry periods. 
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• Fauna - macro invertebrates, water birds, frogs, species diversity, species abundance, 

species distribution, important species, breeding events. 
 

• Vegetation - species diversity, species abundance, species distribution, growth, health and 
important species.  

 
• Water quality – Temperature, pH, turbidity, nutrients and indicator bacteria. 

 
• Aquatic habitat - habitat diversity and bank stability 

 
The monitoring plan is shown in Appendix A. 
 
 
Monitoring Results 
 
The Mitigation Monitoring Plan was developed and implemented immediately after the 
completion of the construction phase in December 2005.  The plan included water quality 
sampling, and field measurements to assure the progress in the restoration of site hydrological 
status and the growth of the fauna and vegetations. 
 
Field Observations 
 
The City of Aliso Viejo continued the implementation of the Mitigation Monitoring Plan during 
FY 2006-07. City staff inspected the sites on a monthly basis and documented all field 
observations.  
 
The following is a summary of the field observations during FY 2006-07: 
 

• No erosion was observed at the site during and after the rainy season.  
 
• Water was flowing through the wetland ponds at projected rates. 
 
• All natural and planted vegetations were growing at normal rate (reproduction and 

density) compared to other natural habitats. 
 

• Frogs, squirrels, birds, butterflies. mosquito fish and other wild species were present at 
the site. 

 
• Educational brochures describing the importance of a wetlands ecosystem and habitat 

restoration were posted on a KIOSK at the wetland site. The KIOSK was designed and 
installed by Aliso Viejo’s Boy Scout Troop 700.  
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Water Quality Analyses 
 
Water quality samples were collected from the inlet and outlet of the wetland site during dry 
weather seasons in 2006, 2007 and 2008. Samples were collected and analyzed according to the 
Standard Methods for the Examination of Water and Wastewater (21st Edition, American Public 
Heath Association and American Water Works Association).  
 
Analytical data are listed in Table 1. For comparison purpose, the table includes Tolerance 
Interval values cited from the County of Orange Dry Weather Monitoring Report. These values 
were calculated as the 90 percentile of the accumulative data collected since 2003 dry weather 
from South Orange County storm drain outfalls and creeks.  
 
As illustrated in Table 1, concentrations of indicator bacteria in the wetland inlet water samples 
for 2007-08 ranged from 3,600 CFU/100 mL to 78,000 CFU/100mL for total coliform, 900 
CFU/100 mL to 13,000 CFU/100 mL for fecal coliform, and 1,600 CFU/100 mL to 26,000 
CFU/100 mL for Enterococcus bacteria. These levels are lower than those from the previous year 
and the dry weather Tolerance Intervals reported by the County of Orange in 2007-08 Dry 
Weather Monitoring Reports (Figures 11-13).  
 
As the water passed through the wetland ponds, the concentration of indicator bacteria reduced 
significantly; 1 to 2-logs reduction. The average concentration of the indicator bacteria in the 
water samples taken from the wetland outlet ranged from 400 – 6,000 CFU/100 mL for total 
coliform,  <10 – 300 for fecal coliform and <10 to 3,000 for Enterococcus bacteria.  The level of 
fecal coliform bacteria dropped to an average of 133 CFU/100 mL, which is lower than REC-1 
water quality objective of 200 cfu/100mL.  
 
 
In general, 2007-08 dry weather monitoring data of the wetland samples indicate that the quality 
of J02P08 runoff improved as it passed through the wetland. No significant changes in the level 
of other constituents were observed as the water passes through the wetland. 
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Figure 1:  Location Map 
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Figure 3a: Riparian Restoration and Enhancement Diagram 1 
 

 
 
Figure 3b: Riparian Restoration and Enhancement Diagram 2 
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Figure 4:  The Wood Canyon Creek at J02P08 – Pre-construction View 
 

 
 

 
 

 
Figure 5:  The Wood Canyon Creek at J02P08 – Post-construction View of the Ponds 
 

 
 

 
 

Figure 6:  The Wood Canyon Creek at J02P08 – Wetland Inlet 
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Figure 7: Kiosk at the Wood Canyon Emergent Wetland Project site 
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Figure 8:  The Wood Canyon Creek at J02P08 – Wetland Site View – summer 2006 
 

  
 
 

Figure 9:  The Wood Canyon Creek at J02P08 – Wetland Site View – summer 2007 
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Figure 10:  The Wood Canyon Creek at J02P08 – Wetland Site View – summer 2008 
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Table 1: Analytical Parameters 
 

Sample 
Location Parameter 07/11/2007 08/13/2007 04/16/2008 05/29/2008 07/01/2008 

Dry Weather 
Tolerance 
Intervals 

Total Coliform 
CFU/100 mL 78000 58000 3600 37000 34000 300000 

Fecal Coliform 
CFU/100 mL 3000 2300 900 2000 13000 90000 

Enterococcus 
CFU/100 mL 12000 14000 1600 6000 26000 52000 

Ammonia 
MG/L NA NA 0.4 0.46 0.58 1.47 

Nitrate MG/L 5 3.2 3.4 2.6 2.1 5.60 
Orthophosphate 

MG/L 0.72 0.41 0.36 0.3 0.65 2.95 

Total chlorine 
MG/L ND ND ND ND ND 0.12 

Dissolved 
Oxygen MG/L 5.2 6.15 8.61 5.97 5.48 5.7 

TSS MG/L 74 6 NA NA NA 44.77 
TOC MG/L 11 11 NA 8.4 9.3 N/A 

Wetland 
Inlet 

(J02P08) 

Specific 
Conductivity 1160 834 1030 1050 1080 NA  

Total Coliform 
CFU/100 mL 6000 450 400 3000 6000 300000 

Fecal Coliform 
CFU/100 mL 100 <10 300 80 80 90000 

Enterococcus 
CFU/100 mL 200 <10 100 300 3000 52000 

Ammonia 
MG/L NA NA 0.79 0.68 0.92 1.47 

Nitrate MG/L 2.7 1.6 2.7 2.4 2 5.60 
Orthophosphate 

MG/L 0.78 0.59 0.54 0.43 0.85 2.95 

Total chlorine ND ND ND ND ND 0.12 
Dissolved 
Oxygen 4.86 6.32 7.14 6.14 5.75 5.7 

TSS 12 12 NA NA NA 44.77 
TOC 39 7.7 NA 7.3 8.7 N/A 

Wetland 
Outlet 

Specific 
Conductivity 1300 881 1500 1070 1150 N/A  

 
ND = Not Detected 
NA = Not Analyzed 
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Figure 11: Concentration of Total Coliform 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 12: Concentration of Fecal Coliform 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13. Concentration of Enterococcus Bacteria 
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2007-08 SmarTimer Edgescape Evaluation Project 
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City of Aliso Viejo 
12 Journey, Suite 100 
Aliso Viejo, CA 92656 

0033402



Draft Final SEEP Report i August 1, 2008 

Municipal Water District of Orange County  

 
 
 
 

 
 

 
DRAFT FINAL REPORT 

AUGUST 1, 2008 
 

SUBMITTED BY 
 

 
 
 

THE MUNICIPAL WATER DISTRICT OF ORANGE COUNTY 
18700 Ward Street 

P.O. Box 20895 
Fountain Valley, CA 92728 

 
GRANT AGREEMENT NO. 06-211-559-0 

FOR THE STATE WATER RESOURCES CONTROL BOARD 
AND 

THE METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA 

0033403

myahya
Note
DRAFT REPORT



Draft Final SEEP Report ii August 1, 2008 
Municipal Water District of Orange County  

Disclaimer 
 
Data and sample collection for the water consumption, water quality, and flow 
measurements for the post-retrofit phase of this study is currently ongoing, and will 
continue past the deadline for this Draft Final Report of August 1, 2008.  Thus, the 
information presented in this report is limited to data collected in the pre-retrofit phase of 
the project and the first half (eight weeks) of the post-retrofit phase of the project.  
Discussions and conclusion are therefore severely limited to statements about the 
incomplete data set.  The Final SEEP Report will be submitted on September 1, 2008 with the 
complete data set and a comprehensive discussion about the observed trends and patterns.  
Additionally, the information contained in this draft final report for the SEEP is considered 
provisional and will be finalized in the Final SEEP Report submitted to the Metropolitan 
Water District and State Water Resources Control Board on September 1, 2008.  If needed, 
supplemental data and evaluation will be submitted prior to October 1, 2008.  
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A. EXECUTIVE SUMMARY 
 
The purpose of the SmarTimer/Edgescape Evaluation Project (SEEP) was to retrofit specific 
groups of “structural” landscape Best Management Practices (BMPs) to improve water use 
efficiency of landscape irrigation across a set of residential and non-residential sub-watershed 
assessment areas, and to evaluate the BMPs’ effectiveness in reducing water consumption, dry 
weather runoff and pollutant loads for constituents of concern.  “Structural” landscape BMPs, 
for the purpose of this project, include weather-based irrigation controllers (aka “SmarTimers”), 
“Edgescaping” where existing irrigated lawn area along the edge of a public sidewalk, street 
curb, driveway and/or private walkway is replaced with lower impact landscaping and 
permeable ground covering, and other irrigation enhancements & adjustments to further 
improve water efficiency and reduce runoff by eliminating overspray onto pavements and 
improve distribution uniformity.  A by-product of the SEEP was the ability to determine the 
effectiveness of residential rebate outreach programs.  Costs of implementation of selected 
BMPs in relation to benefits realized in the storm drain system were also analyzed. 
 
The project evaluated the effectiveness of the BMPs by implementing them in diverse sub-
watersheds that each drain entirely to a single storm drain monitoring site where flow and 
chemical parameters were easily measurable.  Twenty-three (23) sub-watershed areas, located in 
ten cities within four different watersheds of the San Juan Hydrologic Unit in south Orange 
County, were selected as assessment areas for the project.  All assessment areas had been fully 
developed for at least fifteen years prior to initiation of the SEEP.  Residential (single- and 
multi-family) and non-residential land uses (private and public) were represented. 
 
Three different BMP combinations were deployed at sixteen of the twenty-three assessment 
areas, with pre- and post-BMP conditions evaluated in comparison to seven un-retrofitted 
“control” assessment areas.  The three BMP-retrofit combinations included:   
 

• Group A - SmarTimer controllers only, 
• Group AB - SmarTimers plus irrigation distribution system improvements, and 
• Group ABC - SmarTimers plus irrigation distribution system improvements plus 

turfgrass replacement. 
 

Pre- and post-retrofit assessments for water consumption, dry-weather runoff flow, fecal 
indicator bacteria, nutrient loads and surface flow/seepage ratios were made for each 
assessment area.  Field data gathering took place over sixteen (16) weeks starting in May 2007 
and another sixteen (16) weeks starting in May 2008.  In the interim between sampling periods, 
the BMPs were implemented in the assessment areas. 
 
Rebate-based marketing programs, implementation standards and technical support were 
developed to assist participants in accomplishing consistent BMP implementation to the extent 
feasible.    In some cases, ‘smart’ irrigation controllers were found to be already in place and 
operational over a portion of the assessment areas prior to the initiation of the SEEP.  In terms of 
BMP implementation, the SEEP resulted in 153 new SmarTimers being successfully deployed to 
control a total of 2,401,399 square feet of landscaped area at 16 assessment areas.  For SFRs, 
irrigation distribution improvements were implemented over a total of 392,585 square feet at 
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seven (7) assessment areas, and turfgrass replacements were accomplished over 18,975 square 
feet at four (4) assessment areas.  For NON-SFRs, irrigation distribution improvements were 
implemented over a total of 711,073 square feet at eight (8) assessment areas, and turfgrass 
replacements were accomplished over 49,963 square feet at four (4) assessment areas. The most 
variable implementation was at the six (6) predominately single-family residential assessment 
areas, where BMP-retrofit participation varied from 6.5% to 22% in terms of the number of 
single-family lots in the tract, representing 10.0% of their respective assessment area’s overall 
irrigated acreage.  New BMP coverage at the non-single-family assessment areas was 30.1 % of 
overall irrigated acreage.    
 
In order to detect changes in water consumption, water meter data extending from May 2002 to 
July 2008 were examined for all meters within each assessment area.  Water consumption 
changes for the sixteen (16) BMP-retrofitted sites compared to the seven (7) control sites were 
not available at the time of publishing for reporting.  These data will be presented and 
discussed in the Final SEEP Report submitted on September 1, 2008.  If needed, supplemental 
data and evaluation will be submitted prior to October 1, 2008.  
 
Dry weather flow measurements were taken continuously for sixteen (16) weeks pre-retrofit 
from May to August 2007 and again post-retrofit in 2008 at flow gages installed at the storm 
drain monitoring sites for all twenty-three (23) assessment areas.  Three (3) of the assessment 
areas produced no measurable dry weather flow, and four (4) areas had less than measurable 
dry weather flow under post-retrofit conditions.  
 
Conductivity measurements were taken as twice-weekly grab samples for each of the sixteen-
week monitoring periods at the twenty-three assessment areas where flow was available to be 
measured.  Conductivity was also measured continuously by sensors installed with the flow 
gages from July-August in pre-retrofit 2007 and for the full sixteen weeks in post-retrofit 2008.  
The purpose of the conductivity monitoring was, to the extent feasible, to ascertain the 
percentage of surface irrigation runoff in the dry weather flow.  This evaluation was 
complicated by reclaimed water used at non-residential sites within 5 of the 9 single-family 
residential areas, and by highly variable conditions in the geologic substrate.  Pre-retrofit 
conductivity patterns in the nineteen (19) assessment areas where flow was available to 
measure showed two sites with significantly elevated conductivity, suggesting geomorphic 
contributory factors.  
 
To evaluate the effectiveness of the project with respect to water quality parameters, twice-
weekly grab samples for nutrients, fecal bacteria, and dissolved organic carbon were taken at 
the twenty-three (23) assessment areas where flow was available to be sampled during 
laboratory operating hours.  In the Final SEEP Report, pre- and post-retrofit concentration 
parameter differences will be statistically analyzed to determine the following: nutrient loading 
variations and patterns among the A, AB and ABC areas, the relationship of dissolved organic 
carbon to bacteria concentrations, nutrient concentration relationships to the other parameters, 
and the relationship of the water quality parameters to the flow rate.  
 
The physical effectiveness findings of the SEEP BMP programs will be considered in terms of 
the cost of implementation to determine how the A, AB, and the ABC sites compare to each 
other in Final Report.  The cost-effectiveness differential between residential and non-residential 
areas will also be considered.  …  
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B. INTRODUCTION 
 
Currently in south Orange County, 85% of single-family residences and virtually all non-
residential developments have automatic sprinkler systems to keep landscaping lush in a semi-
arid region where 94% of the potable water supply is imported.  Most of these systems 
historically have utilized conventional timer-based landscape irrigation controllers  that require 
an operator/owner to determine and adjust water frequency and duration for each valve zone.  
Because the operators are often either under-informed or inadequately vigilant, water waste 
and dry-season runoff occur due to over-watering compared to seasonal need of different 
plants; overly-rapid application of water relative to site permeability, which varies based on 
local soil type and cultural practices; improper irrigation system design and/or maintenance 
causing overspray or overflow; and extensive planting of water-needy turfgrass lawns.    
 
In recent years, weather-based irrigation controllers (AKA SmarTimers) that automatically 
control the frequency and duration of watering based on actual need (typically calculated as a 
function of the current  evapotranspiration rate, precipitation, humidity, wind, local soil and 
slope conditions, and/or plant types) have become available on the market.  Other irrigation 
products that improve water distribution uniformity and efficiency, such as low-precipitation-
rate ‘rotating’ sprinkler nozzles and drip irrigation, are also available.  Local water agencies are 
making continuing efforts, with limited success so far, to promote these new SmarTimer and 
other high-efficiency irrigation products, as well as encouraging the use of California-friendly 
or native plants in lieu of water-thirsty lawn grasses to reduce consumption and regional 
dependence on imported water supplies.  At the same time, local cities have been conducting 
public education under their National Pollutant Discharge Elimination System (NPDES) 
programs to encourage Best Management Practices (BMPs) such as optimizing landscape water 
and fertilizer application rates and keeping irrigation systems properly adjusted.  For most 
cities, however, ‘non-structural’ landscape maintenance BMP compliance is difficult to enforce 
consistently; and requirements for ‘structural’ landscape design BMPs cannot typically be 
legally imposed on ‘grandfathered’ pre-existing developments.  
 
Storm drain systems carry any wasted water as runoff, along with landscape-derived pollutants 
such as bacteria, nutrients and pesticides, to local creeks and the ocean and beaches. South 
Orange County’s creeks are designated in the San Diego Region Basin Plan for beneficial use for 
REC-1 (contact) and REC-2 (non-contact) recreation, wildlife and warm water aquatic habitat, 
and industrial/agricultural use. South Orange County’s coastal waters are designated with a 
wide range of beneficial uses, including: industrial water supply, navigation, contact and non-
contact recreation, commercial and sport fishing, preservation of Areas of Special Biological 
Significance (ASBS), wildlife, rare and endangered species, mariculture, aquaculture, fish 
migration, fish spawning, and shellfish harvesting, per the 2005 California Ocean Plan.  
 
Given the local Mediterranean climate, excessive perennial dry-season stream flows driven by 
irrigation runoff are an unnatural hydrologic pattern causing species shifts in local riparian 
communities and warm, unseasonal contaminated freshwater plumes in the near-shore marine 
environment.  All the major watersheds in the SEEP study area drain to ocean beaches that are 
303(d)-listed by the Environmental Protection Agency as impaired for recreational use due to 
elevated fecal indicator bacteria.  A Total Maximum Daily Load (TMDL) for fecal bacteria has 
been approved locally for all the impaired waters; the Bacteria Load Reduction Planning 
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process is expected to occur in 2008-2009.  Additionally, two of the runoff-receiving creeks are 
listed as impaired for nutrients and toxicity. 
 
The purpose of the SmarTimer/Edgescape Evaluation Project (SEEP) was to implement three 
(3) specific groups of BMPs to improve water use efficiency of landscape irrigation across a set 
of residential and non-residential sub-watershed assessment areas, and to evaluate the BMPs’ 
effectiveness in reducing water usage, dry weather runoff and pollutant loads for constituents 
of concern. 
 
The general goals of the SEEP were to: 
 

1. Reduce the amount of water consumed for landscape irrigation; 
2. Reduce irrigation runoff; 
3. Contribute to achieving load reductions for bacteria and nutrients; 
4. Improve understanding of the proportional sources of low flow in the MS4; 
5. Improve understanding of bacteria population dynamics in the MS4; and 
6. Improve understanding of factors affecting participation rates in the retrofit 

program. 
 

The specific desired outcomes of the SEEP were: 
 

1. Retrofit of SmarTimers, irrigation distribution system improvements, and 
turfgrass replacement BMPs at 10 to 30% of single-family residential (SFR) and at 
all targeted non-single family (non-SFR) sites within the selected sub-watershed 
assessment areas. 

2. Documentation of the relative effectiveness of the BMP retrofits on reducing 
water consumption rates by conducting field measurements and evaluating pre- 
and post-retrofit water sales volume, MS4 low flow rates and laboratory analyses 
of bacteria and nutrient loads. 

3. Assessment of the proportion of dry-weather irrigation-generated surface flows 
vs. subsurface seepage inputs to the MS4 through comparative analyses of shifts 
in electrical conductivity vs. flow rate;  

4. Assessment of the possible causal relationship of fecal indicator bacteria 
concentrations to dissolved organic carbon concentrations in runoff; and 

5 Assessment of the relative effectiveness of the proposed BMP implementation 
program in achieving high retrofit participation rates and other load reduction 
goals. 

 
C. STUDY METHODOLOGY 
 
The SEEP evaluated the effectiveness of BMPs by implementing them in a set of sub-watershed 
assessment areas that each entirely drains to a single storm pipe monitoring site where flow and 
chemical parameters could be easily measured.  No previous studies had established baseline 
conditions for any of the sub-watershed assessment areas.  Data on flow level, conductivity, 
fecal bacteria, nutrients and dissolved organic carbon were taken at the monitoring sites for 
sixteen (16) weeks prior to BMP installation to set the baseline, and for another sixteen (16) 
weeks after BMP installation to identify changes possibly attributable to BMP installation.  
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Evaluation periods occurred during the same sixteen-week period in two (2) successive years to 
minimize seasonal data variation.  Un-retrofitted ‘Control’ sites were monitored in the same 
way to establish year-to-year variability.   
 
From a preliminary list of forty-two (42) areas, a final set of twenty-three (23) sub-watershed 
areas in ten cities across south Orange County were selected as assessment areas for the project 
based on drainage pattern, accessibility, land use variety, BMP implementation cost, and 
anticipated landowner cooperation.  Sub-watershed assessment areas represented both 
residential and non-residential land uses.  After final verification of accessibility for monitoring 
and landowner acceptance of proposed BMPs at non-residential areas, seven sub-watershed 
assessment areas were designated as “experimental controls” and the remainder was allocated 
to one of three BMP-retrofit groups:   
 

• Group A - SmarTimer controllers only;  
• Group AB - SmarTimers plus irrigation distribution system improvements; or  
• Group ABC - SmarTimers plus irrigation distribution system improvements 

plus turfgrass replacement with low-water-using landscape.   
 

The final twenty-three (23) assessment areas, land uses and designated BMP groups are listed in 
Table B-1 and are located on Map B-2.   Other descriptive characteristics for each area, including 
acreage, topography, percent impervious cover and aerial photos, are identified.  The land uses 
are organized between single-family residential (SFR), where assessment areas are composed of 
a large number of individually-owned lots and many small irrigation systems and water 
meters; and non-single-family (NON), where assessment areas are mostly under control of a 
single owner and have one or a few large irrigation systems and water meters.  For the non-
single family areas, a more-specific land use descriptor is noted parenthetically in the table.  
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Table C-1 – Assessment Area Summary 

Assessment Area  ID City Assessment Area  Name Land Use Type BMP 
Group 

RSMB2 Rancho Santa 
Margarita Business Park 1 NON (bus) A 

RSMB3 Rancho Santa 
Margarita Business Park 2 NON (bus) A 

LWC6 Laguna Woods United Mutual NON (bus) A 
MVH8 Mission Viejo Aguilar (J07P02) SFR A 

MVH13 Mission Viejo Vista del Lago SFR A 

RSMB4 Rancho Santa 
Margarita Business Park 3 NON (bus) AB 

AVP2 Aliso Viejo Iglesia Park (Low Income Area) NON (park) AB 
LFP7 Lake Forest Pebble Creek Park NON (park) AB 
DPC1 Dana Point Searidge NON (park) AB 

LNH15 Laguna Niguel Village Niguel SFR AB 
MVH12 Mission Viejo Destello SFR AB 
LHC3C Laguna Hills Aliso Meadows 3 (L I A) NON (mfr) ABC 
SJCB5 San Juan Capistrano San Juan Capistrano City Hall NON (gov) ABC 
LHP6 Laguna Hills El Conejo Park NON (park) ABC 
LBP1 Laguna Beach Riddle Park (ASBS) NON (park) ABC 

MVH9 Mission Viejo Via Novena SFR ABC 
LNH14 Laguna Niguel Yosemite/El Acampo SFR ABC 
LHC3A Laguna Hills Aliso Meadows1 NON (mfr) Control 
LHC3B Laguna Hills Aliso Meadows2 NON (mfr) Control 
SJCP3 San Juan Capistrano Long Park NON (park) Control 

MVH11 Mission Viejo Modesto SFR Control 
MVH10 Mission Viejo Via Gaviota SFR Control 
MVH7 Mission Viejo Del Lago School SFR Control 

(mfr = multifamily residential    bus  = business   gov = government facility) 
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Figure C-1 – Assessment Area Locations Map 

 
 
Prior landscape BMP effectiveness assessments in the Orange County region have addressed 
SmarTimer retrofits only.  The Residential Runoff Reduction (“R3”) Study conducted by the 
Municipal Water District of Orange County and the Irvine Ranch Water in 2001 to 2004 
estimated that baseline urban runoff water savings from retrofitting of SmarTimers averaged 41 
gallons per day per residential household and 545 gallons per day for larger non-residential 
sites with water meter accounts dedicated strictly to landscape irrigation. The observed 
reduction in runoff from the R3 retrofit test area was 50 percent when comparing pre-
intervention and post-intervention periods and 71 percent in comparison to a non-retrofitted 
control area. However, runoff water quality was determined not to have been significantly 
affected in terms of pollutant concentrations.  The R3’s Irvine study area in central Orange 
County was limited and differs from the south Orange County SEEP study area in being flatter, 
more homogeneous, and generally having more highly-permeable soils, but similar patterns of 
effectiveness results were expected for the SEEP study area. 
 
Baseline data had not previously been collected at any of the SEEP monitoring sites.  The 
Quality Assurance Project Plan (QAPP) for the SEEP details the exact study area characteristics, 
sampling design, and standard operating procedures for every project sampling consultants.  
Study activities in the pre-retrofit phase of the SEEP included reconnaissance, grab-sampling 
and field gaging with continuous measurements during dry weather to establish the pre-retrofit 
baseline conditions at all assessment areas and their associated monitoring sites.  Continuous 
flow monitoring equipment (Table C-2) was installed at the 23 monitoring sites for the full ten-
week pre-retrofit baseline monitoring period (May to August 2007).  Installation of the 
continuous conductivity sensors was unexpectedly delayed until July 2007 at most sites.  To 
supplement the continuous monitoring, the local cities collected grab samples twice weekly 
(from sites where flow was available to be sampled) within their respective jurisdictions and 
transported the samples to the designated consulting analytical laboratory for analysis.  All 
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work was conducted in accordance with the SEEP Quality Assurance Project Plan (QAPP) 
requirements and SWAMP Field Data Measurement Standard Operating Procedures (SOPs).  
Grab samples were analyzed by the laboratory for fecal indicator bacteria, nitrogen and 
phosphorus nutrients, conductivity, and dissolved organic carbon (Table C-3).  Water usage 
data for all water meters within the sub-watershed assessment area boundaries was also 
collected from local water agency electronic records, for the 2007 pre-retrofit monitoring period 
as well as comparable periods for up to the prior 3 years, in order to  account for the effect of 
year-to-year weather variability on water consumption. 
 
Table C-2 – Continuous Flow and Conductivity Field Monitoring Equipment Summary 
Parameter Method / Range Units Detection Limit* 
Flow depth  Pitot Hydrostatic Neutralizing Inches 0.8 inches 
Flow velocity Ultrasonic Doppler Feet/sec 0-14.7 ft/sec 
Conductivity Conductivity µS/cm 0-20,000 µS/cm 

 
Figure C-2 – Grab Sampling          Figure C-3 Flow and Conductivity Equipment 

        
Grab sampling at a site assessment location.                Flow monitoring and conductivity equipment  
       deployed into typical drain (AVP2).   
 
Table C-3 – Laboratory Grab Sample Summary 

Parameter Method / Range Units Detection Limit* 

Total coliform SM 9222-B CFU/100 mL 1 

Fecal coliform SM 9222-D CFU/100 mL 1 

Enterococcus SM 9230-B CFU/100 mL 1 

Total N SM 4500-N mg/L 0.1 

Total P EPA 365.2 single reagent mg/L 0.05 

Dissolved Organic Carbon EPA 415.1 mg/L 0.5 

Ammonia-N EPA 350.1 mg/L 0.1 

Nitrate-N EPA 353.3 mg/L 0.02 

Orthophosphate (as P) EPA 365.2 mg/L 0.05 

Conductivity SM 2510 µmhos/cm 1.0 
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Prior to initiation of the SEEP, all of the participating cities had non-structural BMP policies and 
public education programs in place in the project’s assessment areas.  Designated non-structural 
Landscape Maintenance BMPs include: optimizing water and fertilizer application and keeping 
irrigation systems in good repair and adjustment.  However, compliance is difficult to rigidly 
enforce.  Public Education programs, including direct mailing, water bill inserts and educational 
websites, assist business owners and residents with implementing water-wise irrigation 
practices.    There are also rebate programs in place to financially assist property owners in 
voluntarily transitioning to water efficient irrigation system components as “structural” BMPs.  
However, no specific structural BMPs were previously required for any of the SEEP assessment 
areas, all of which were pre-existing developments exempt from NPDES requirements for 
structural BMPs at new developments.  With the exception of SmarTimers previously installed 
within limited homeowner association (HOA) areas within some of the single-family residential 
areas, no significant structural BMPs were known to pre-exist the project in any of the SEEP 
assessment areas. 
 
After completion of the pre-retrofit monitoring, landscape structural BMPs were retrofitted at 
the designated assessment areas in conformance with their Group A, Group AB, and Group 
ABC assignments between September 2007 and May 2008.   BMP retrofits at the non-single-
family private and publicly owned areas were carried out by the landowners in conformance 
with guidelines developed for each Group, and were then partially or fully reimbursed in a 
rebate format, depending on the terms negotiated to secure their participation in the SEEP.   
SmarTimers at the non-single-family sites were commercial units from 13 different 
manufacturers, of which the units controlled watering patterns based by real-time 
evapotranspiration data transmitted via satellite link or an on-site weather.  
 
To solicit SEEP participation in the single family residential assessment areas, the areas were 
blanketed with targeted A, AB or ABC marketing materials including postcards, doorhangers, 
and mailings. Interested homeowners submitted applications with small cash deposit, which 
varied depending on which Group they were in.  Once approved, the homeowners made 
appointments with one of three authorized BMP installers who were pre-trained in the SEEP 
eligibility, installation and procedural guidelines for each BMP Group. Participating homes in 
the Group A, AB and ABC assessment areas all had their conventional ‘dumb’ irrigation timers 
replaced with SmarTimers that directly connect to a local weather station via satellite or with a 
portable on-site sensor for  evapotranspiration conditions.  For homes in the Group AB and 
ABC assessment areas, the front-yard irrigation system was first audited to determine what 
distribution efficiency improvements were appropriate before the installers were engaged to 
implement the improvements.  Emphasis was given to replacing high-precipitation nozzles 
with low-precipitation rotating nozzles, adjusting radius, spray pattern and riser height, 
reducing pavement overspray and otherwise improving uniformity of distribution. For homes 
in the Group ABC areas, the installers also assisted homeowners in selecting appropriate low-
water-using “edgescaping” to replace turfgrass lawn areas in strips next to their front walks and 
driveways (thereby theoretically reducing both the need for water and dry- and wet-weather 
runoff potential).  SEEP inspectors then verified that the residential Group A, AB or ABC BMPs 
were properly in place before payment of the rebate or payment, directly from the grant to the 
installers, was authorized. Data on the type and extent of BMP implementation and payment or 
rebate activity were tracked by location for each retrofitted sub-watershed assessment area for 
use in the project evaluation. 
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After the BMPs were in place within the assessment areas, the sixteen-week post-retrofit phase 
of monitoring took place from May to August 2008, essentially replicating the pre-retrofit 
monitoring parameters, constituents and frequency.  Data collected included continuous flow 
and conductivity monitoring, and twice-weekly grab sampling for laboratory analysis of fecal 
indicator bacteria (Total coliform, Fecal coliform and Enterococcus), nitrogen and phosphorus 
nutrients, and Dissolved Organic Carbon.  Water usage data for all water meters within the 
assessment areas were obtained for the baseline pre-retrofit (minimum of 5 years).  See 
Appendix B for the database of pre-retrofit water consumption information.  Post- retrofit 
monitoring period data is currently being collected for comparison to the pre-retrofit data.   As 
of the publishing date of the draft report, the post-retrofit data for all sites is has not been 
received, but requested from the Client Retail Water Agencies and Cities involved in this study 
area.   
 
The SEEP project had three primary objectives for statistical analysis of collected data: 
 
Water Consumption Savings – Based on metered water consumption data collected in this 
study, a robust statistical analysis will determine the delta change in water consumption for 
participating customers in the Final SEEP Report when all water consumption data from the 
post-retrofit study period (approximately <1 year) has been collected.  Water consumption data 
from approximately five (5) years of water consumption data—four (4) years prior to the 
intervention and one (1) year of post-intervention data—will be analyzed to statistically 
estimate the delta change in water consumption of the different groups.  This then will form the 
basis for estimates of the net water savings attributable to the SmarTimers, irrigation 
distribution efficiency improvements, and turfgrass replacement with low-water landscaping.  
Statistical measures of the uncertainty surrounding these changes are currently being developed 
to permit scientific inference.   To control for confounding effects, a matched control group is 
currently being developed and the change in water consumption of retrofitted areas and sites 
will be compared to that of non-retrofitted locations for the Final SEEP Report. 
 
Dry Weather Runoff Flow Volume Reduction– Based on real-time, 5-minute measurements of 
sub-watershed runoff, the differences in volumetric runoff between the twenty-three (23) 
assessment areas between the two dry-weather monitoring periods (May-August 2007 and 
2008) will be analyzed in the Final SEEP Report.  The change in runoff volume of retrofitted 
sites and assessment areas was compared to that of un-retrofitted sites and control areas.  This 
analysis will be controlled for weather variations, land use, permeability and topographic 
characteristics to the extent feasible.  Flow measurements are currently being converted into 
consistent hourly and daily data sets, tested for validity of measurement, and compared across 
the different sites to identify suspect m regression method is being used to develop an 
observation-specific data quality measure for use in subsequent modeling statistical analysis of 
the measured runoff volume.  This analysis will also be controlled for weather variations and 
site characteristics in a regression modeling framework to measure both the mean change in 
volume and the uncertainty surrounding this mean change. 
 
Runoff Water Quality Improvement – Based on grab sample measures of water quality 
indicators collected during the pre- and post-retrofit dry-weather monitoring periods (May-
August 2007 and 2008), this study is currently statistically testing for any changes in 
concentration from baseline conditions and will be presented in the Final SEEP Report. The 
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estimates will be combined with predicted runoff volume to arrive at an inferred pollutant 
loading.  Robust regression methods will be used to develop an observation specific data 
quality measure for use in subsequent modeling.  Water quality parameter inter-relationships 
will also be extensively examined. 
 
D. RESULTS 
 
Participation Rates and Costs 
 
 Non-Single-Family Assessment Areas 
 
For the non-single-family-residential assessment areas, participation in group-specific BMP 
retrofitting activity was solicited in each city based on land use of and ability to monitor 
prospective assessment areas, prior to the start of the SEEP.  Three (3) suitable areas where BMP 
retrofitting was not arranged were identified as experimental Control sites.  Ten of the eleven  
(10 of 11) non-single-family A, AB and ABC areas successfully completed BMP installations 
within the interim between the completion of the pre-installation monitoring in August 2007 
and the start of the post-installation monitoring in May 2008.  The eleventh area (SJCB5) did not 
complete its turf-replacement planting until July 2008, halfway through the post-retrofit 
monitoring period.  SJCB5 was also distinguished from the rest of the assessment areas by a 
reduction in total irrigated acreage because some its turf was replaced with non-irrigated 
permeable surfacing.  Table D-1 summarizes the final non-single-family BMP implementation 
achieved.  
 
Table D-1 – BMP Implementation Summary, Non-SFR Assessment Areas   

Assessment 
Area  ID 

Final 
BMP 

Group 

Total 
Assessment 
Area, acres 

Total 
Irrigated 

Area, acres 

SmarTimer 
coverage area 
pre-existing 
SEEP, acres 

New 
SEEP 

“A” BMP 
coverage 

area, 
acres 

New 
SEEP 

“B” BMP 
coverage 

area, 
acres 

New 
SEEP 

“C” BMP 
coverage 

area, 
acres 

RSMB2 A 91.5 22.9 1.3 1.3 - - 
RSMB3 A 79.6 11.9 1.28 1.28 - - 
LWC6 A 34.5 5.2 0 5.2 - - 
RSMB4 AB 71.3 14.3 1.3 1.3 1.3 - 
AVP2 AB 7.2 5.99 0 5.99 5.99 - 
LFP7 AB 1.9 1.7 0 1.7 1.7  
DPC1 AB 8.0 6.25 0 5.16 5.16 - 
LHC3C ABC 3.48 1.2 0 0.66 1.2 0.11 
SJCB5 ABC 3.04 0.6/0.537* 0 0.254 0.254 0.317* 
LHP6 ABC 3.2 2.1 0 2.1 0.6 0.6 
LBP1 ABC 3.37 1.7 0 0.75 0.12 0.12 
LHC3A Control 4.1 1.5 - - - - 
LHC3B Control 29 6.7 - - - - 
SJCP3 Control 4.01 3.4 - - - - 

Totals 307.09 73.78 3.88 25.69 16.32 1.15 
*Denotes pre/post-installation reduction in total irrigated area as a result of the project.   
Costs for implementation of BMPs at non-SFR sites are summarized in Table D-2.  The costs 
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shown are installation costs only.  Average installation costs ranged from $0.03 to $0.57 per 
square foot for Group A, from $0.08 to $4.47 per square foot for group AB, to $1.15 to $7.69 per 
square foot for Group ABC.  As might be expected, Group ABC exhibited the widest cost range 
due to the wide variety of turfgrass removal and plant pallet replacement choices for each SEEP 
participant. 
 
Table D-2 – BMP Installation Costs, Non-SFR Assessment Areas   

Assessment 
Area  ID 

Final 
BMP 

Group 

“A” 
SmarTimer, 
Total Cost 

Cost per 
sq. ft for 

“A” 

“B” Irrigation 
Distribution 

Improvement 
Total Cost 

Cost per 
sq. ft. for 

“B” 

“C” Turf 
Replacement 

Total Cost 

Cost 
per sq. 
ft. for 
“C” 

RSMB2 A $8,100 $0.14 - - - - 
RSMB3 A $4,807 $0.09 - - - - 
LWC6 A $129,851 $0.57 - - - - 
RSMB4 AB $4,807 $0.08 $9,112 $0.16 - - 
AVP2 AB $6,539 $0.03 $22,033 $0.08 - - 
LFP7 AB $6,121 $0.08 $7,811 $0.11 - - 
DPC1 AB $29,527 $0.13 $14,800 $0.07 - - 

LHC3C ABC $1,065 $0.04 $21,905 $0.42 $35,364 $7.69 
SJCB5 ABC $678 $0.06 $49,509 $4.47 $36,944 $3.34 
LHP6 ABC $2,866 $0.03 $5,650 $0.22 $30,079 $1.15 
LBP1 ABC $932 $0.03 $1,178 $0.23 $8,100 $1.55 

LHC3A Control - - - - - - 
LHC3B Control - - - - - - 
SJCP3 Control - - - - - - 

TOTALS $195,293.00 N/A $131,998.00 N/A $110,487.00 N/A 
AVERAGES $17,754  $0.12  $16,499.75  $0.72  $27,621.75  $3.43  

 
 
Single-Family Residential Assessment Areas 
 
For the six (6) single-family-residential assessment areas that were retrofitted with BMPs, no 
solicitation of individual residents was made prior to the start of the project.  The 10-to-30% 
participation rate goal established in the Project Assessment and Evaluation Plan (PAEP) was 
recognized as optimistic, because locally targeted SmarTimer rebate programs had previously 
achieved participation rates ranging from 3 to 10%.  Participation was encouraged by 
implementing the following marketing strategies:   
 

1)  Postcards, door-hangers, and mass letter mailings including application forms and 
website links were delivered directly to homeowners within the assessment area 
boundaries.   

 
2) A specific, priced “menu” of SEEP-eligible front-yard-only Groups A, AB and ABC 

improvements simplified the application, installation, inspection and payment 
processes.   Pre-installation site reviews by trained SEEP inspectors were conducted 
to identify what irrigation improvements were actually needed. 
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3)  BMP installation work was accomplished by one of two pre-selected and pre-trained 

landscape installation contractors.  The contractors also helped applicants fill out the 
Group ABC application, which was the most complex.  

 
4) No homeowner cost-share contribution was required for Group A (SmarTimer-only) 

participants.  The cost of Group AB improvements up to a grant value of $1,785 per 
home was paid directly to the contractor, based on an owner cost-share of $175.  
Group ABC payments were made up to a per-home grant value of $3,235, with a 
$375 owner cost-share.   

 
The SFR marketing effort began in June 2007, with the installation of BMPs commencing in 
September 2007, after the completion of the pre-retrofit water quality and flow monitoring 
efforts.  By December 2007, it was apparent that participation was lagging behind the project 
goals.  In order to attain higher participation and greater BMP coverage, it was decided to 1) 
offer lower-cost options in two of the four assessment areas designated for Group AB and 
Group ABC improvements, and 2) offer irrigation and turf replacement improvements for City- 
or HOA-owned landscaped acreage within the single-family assessment areas.  These 
secondary offerings in January 2008 resulted in a few additional single-family Group A and 
Group AB participants, substantial Group AB participation on City-owned slopes within 
Groups A and AB assessment areas, and small Group ABC projects on City property within 
Groups AB and ABC areas.  No HOA participation was accomplished, but it was determined 
that most HOA irrigation systems within the assessment areas were already controlled by 
SmarTimers.  All of the Control areas remained un-retrofitted.  Final participation results are 
summarized in Tables D-3 and D-4 below.  Complete SFR BMP implementation details are 
available in Appendix A. 
 
Table D-3  Single-Family Residential Participation Rates 

Area ID 
No. 

BMP 
Group 

# of SFR in 
Area 

# of SFR 
Applications 
Received 

Final 
Participation 
Rate 

MVH8 A 323 21 6.50% 
MVH13 A 112 14 12.50% 
MVH12 AB 68 11 16.18% 
LNH15 AB 86 22 25.58% 
MVH9 ABC 148 14 9.46% 
LNH14 ABC 131 12 9.16% 
Totals 868 94 10.83% 
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Table D-4  – BMP Implementation Summary, Single-Family Residential Areas 

Area ID 
No. 

Final 
BMP 
Group 

Total Area 
within 
Drainage 
boundary, 
ac 

Total 
Irrigated 
Area 
within 
drainage 
boundary, 
ac 

SmarTimer 
coverage 
pre-
existing 
SEEP, sq ft 
(non-SFR) 

New SEEP 
“A” 
SmarTimer 
coverage 
area, sq ft* 

New SEEP 
“B” 
improvement 
area, sq. ft. 

New SEEP 
“C” 
improvement 
area, sq. ft. 

MVH8 
(SFR) A 56.1 20.8  67,164 - - 

MVH8 
City  
property 

AB - - - 60,984 60,984 - 

MVH13 
City 
property 

A 38 21.7 4.4 ac 
(HOA) 43,101  - 

MVH12 
(SFR) AB 13.8 5.6 1.4 ac 

(HOA) 24,668 13,561 - 

MVH12 
City 
property 

ABC - - - 6,400 6,400 6,400 

LNH15 AB 13.05 2.9 0 38,295 9,965 0 
MVH9 
(SFR) ABC 48.8 25.9 2.2 ac 

(HOA) 34,059 17,085 1,507 

MVH9 
City 
property 

ABC - - - 9,600 9,600 9,600 

LNH14 ABC 30.54 13.7 6.5 ac 
(HOA) 20,952 9,274 1,468 

MVH7 Control 29.5 11.2 0.81 (HOA) - - - 
MVH10 Control 16.7 4.3 0 - - - 
MVH11 Control 32.8 23.0 1.6 (HOA) - - - 

Totals 279.29 129.1 736,600 570,393 392,585 18,975 
*Back yard areas were not measured under the project.  Where the SmarTimer controls front and back yards, the back 
yard area was assumed to be 120% of front yard area. 
**Within the SEEP SFR areas, some HOA areas had pre-existing evapotranspiration-based “SmarTimers” that weren’t 
part of the project but weren’t “conventional” timer-based controllers. 
 
The overall participation rate for the single-family-residential program, at 10.83%, was within 
the range of the participation outcome range (10 to 30%) projected for the entire SEEP SFR 
program.  The Group A participation rate in the Group A assessment areas was 8%.  The Group 
AB participation in the two Group AB areas was 21.4%.  The total Group ABC participation in 
the two Group ABC areas was 9.3%.  These participation results are slightly about the typically 
encountered participation rates compared to the results of other regional SmarTimer rebate 
programs in Orange County. 
 
Although the PAEP speculated that the higher-benefit Groups AB and ABC programs might 
attract more participants than the single-component Group A-only program, the actual outcome 
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was that the Group AB program ultimately proved to be roughly twice as popular as either the 
Groups A or ABC program.  This finding was somewhat surprising, considering the differential 
in cost.  Homeowners were typically quite cost-sensitive; they resisted paying anything extra to 
extend the “B” irrigation improvements to the back yard, enlarge the “C” planting area, or add 
amenities such as mowstrips.  It is conceivable that the “free offer” may have caused some 
recipients of the Group A mailers to have doubted its legitimacy or actual benefit.  The lesser 
participation in the Group ABC program compared to the Group AB may have been driven by 
the larger homeowner’s share of cost, by the more complex process, and/or by disinclination to 
make aesthetic changes to existing front yard landscaping.   Greater participation in the AB may 
also have been encouraged by awareness of impending water shortages throughout the state.   
 
When the no-cost Group A-only option was offered late in the implementation timeframe to one 
of the two Group AB areas, participation in that Group AB area increased overall from 17.4% up 
to 22%.  When the Groups A-only and AB options were offered in one of the two Group ABC 
areas, participation in that ABC area increased from 6.9% up to 7.6%.  The actual number of 
participants in the two areas offered the lower-cost options increased by 17%, from 24 to 29.  
This finding confirms that offering choices – and in particular, lower-cost choices – was effective 
in increasing participation.   
 
It should also be noted that the one extra mailing in January 2008, offering the lower-cost 
options but also reiterating the original Groups AB or ABC offers and extending the deadline, 
elicited an additional seven applications for the original Groups AB or ABC offer – an increase 
of 31.8% compared to the 22 applications received in the two areas prior to the original 
December 31 deadline.  The superior late-enrolling performance in the Group AB (as opposed 
to the Group ABC) area also tends to confirm that the Group AB program was well-received 
and that it may have built more credibility than the Group ABC.  The seasonal timing – in early 
spring rather than late summer/fall – may also have encouraged the additional response.  It 
seems likely that the visibility of the projects being installed was at least partly responsible for 
generating the additional interest.  This consideration may support the idea of deliberately 
phasing future projects with temporary deadlines to create successive spurts of interest and 
urgency.  This phased approach would also offer some potential to advertise the water 
consumption/water bill reductions achieved in participating neighbors’ homes. 
 
In looking at participation rates from all the assessment areas, it should also be noted that 
participation tended to be higher where assessment areas were smaller.  This finding further 
suggests the leveraging value of word-of-mouth publicity.  Limiting the neighborhood size as 
well as the duration of rebate offers to target areas may be useful as a strategy for future 
programs and could help keep administrative staffing needs to a minimum.      
 
Average BMP installation costs for the single-family-residential program are summarized for 
each assessment area in Table D-5.  Installation costs ranged from $0.11 per square foot for the 
Group A (SmarTimer) improvements to $7.68 per square foot for “C” component (edgescape) 
improvements of the Group ABC assessment areas.  However, it should be noted that the 
pricing structure for the “C” component of the Group ABC improvements included necessary 
irrigation modifications (such as separation of valve zones) within the “C” component work 
area in addition to planting and mulching.  The “C” component improvements also included 
the removal of a 2”-deep layer of soil and turf, which should promote enhanced infiltration of 
runoff coming from other parts of the yard during rainy weather.  No wet-weather monitoring 
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was conducted under the SEEP, so the cost/benefit of rain runoff attenuation was not 
specifically measured.   
 
It should be noted that participants in the Group ABC program needed significantly more 
administrative and contractor attention, both routinely and for problem-solving purposes, 
compared to the Groups A or AB participants.  This phenomenon would be problematic for 
future program expansion outside of the research context.  Other less-personalized methods of 
promoting turf-replacement edgescaping (such as rebates, discount coupons, or contests) might 
generate fewer administrative demands and help control the associated extra costs, but might 
result in lower participation or slower penetration rates for future programs.   
 
Table D-5  – BMP Implementation Costs, Single-Family Residential Areas 

Assessment 
Area  ID 

Final 
BMP 
Group 

“A” 
SmarTimer 
Total Cost 
for Area 

Average 
Cost per 
sq. ft for 
“A” 

“B” Irrigation 
Distribution 
Improvement 
Total Cost 

Average 
Cost per 
sq. ft. for 
“B” 

“C” Turf 
Replacement 
Total Cost 

Average 
Cost per 
sq. ft. for 
“C” 

MVH8 (SFR) A $7,330 $0.11 - - - - 
MVH8 
(Non-SFR 
City) 

AB $3,464 $0.06 $9,692 $0.16 - - 

MVH13 
(SFR) A $10,645 $0.25 - - - - 

MVH13 
(Non-SFR 
City) 

AB $7,418 $0.03 $43,339 $0.16 - - 

MVH12 
(SFR) AB $5,845 $0.24 $11,361 $0.84 - - 

MVH12 
(Non-SFR 
City) 

ABC $1,582 $0.25 $7,494 $1.17 $10,775 $1.68 

LNH15 
(SFR) AB $10,055 $0.26 $17,095 $1.71 - - 

MVH9 (SFR) ABC $5,995 $0.18 $17,114 $1.00 $10,817 $7.17 
MVH9 
(Non-SFR 
City) 

ABC $2,373 $0.25 $11,241 $1.17 $16,163 $1.68 

LNH14 
(SFR) ABC $5,350 $0.26 $12,309 $1.33 $11,280 $7.68 

Totals $60,057  $0.19  $129,645  $0.94  $49,035  $4.55  
  
Water Consumption Results 
 
The PAEP for the SEEP established targets to reduce water consumption by an average of 7 to 
21% at SFR sites and an average of 5 to 15% at Non-SFR sites.   
 
In order to detect changes in water consumption, water meter data for the 2002-2008 years (2002 
through mid-2007 for pre-retrofit water consumption data and mid-2007 through mid-2008 for 
post-retrofit water consumption data) has been collected or requested to be examined for all 
meters within each assessment area.  One challenge in the assemblage of comparable water 
consumption data sets characterized by the meter measurement cutoff dates and intervals 
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(ranging from  30 days to 61 days) utilized by the seven different local water supply agencies 
that served the study area.  A comprehensive review of the pre- and post-retrofit data is 
ongoing to ensure proper comparability.  The Final SEEP Report with present all of the water 
consumption data collected for this study as well as present discussions about observed trends 
when comparing pre- and post-retrofit data.  All data collected as of August 1, 2008 is presented 
in Appendix B, and Table D-6 indicates which data have been collected.  
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Table D-6– Pre-Retrofit Water Consumption Data Collection Summary 
Assessment 
Area  ID City Assessment 

Area  Name 
Land Use 
Type 

BMP 
Group 

Water 
Agency Time Period Frequency 

LWC6 Laguna Woods United 
Mutual 

NON 
(bus) A MNWD 1990-2007 Monthly 

MVH13 Mission Viejo Vista del 
Lago SFR A MVH 2002-2007 Annual 

MVH8 Mission Viejo Aguilar 
(J07P02) SFR A MVH 2002-2007 Annual 

RSMB2 Rancho Santa 
Margarita 

Business 
Park 1 

NON 
(bus) A SMWD 2002-2007 Monthly 

RSMB3 Rancho Santa 
Margarita 

Business 
Park 2 

NON 
(bus) A SMWD 2002-2007 Monthly 

AVP2 Aliso Viejo 

Iglesia Park 
(Low 
Income 
Area) 

NON 
(park) AB MNWD 1990-2007 Monthly 

DPC1 Dana Point Searidge NON 
(park) AB MNWD 1990-2007 Monthly 

LFP7 Lake Forest Pebble 
Creek Park 

NON 
(park) AB ETWD 2002-2007 Monthly 

LNH15 Laguna Niguel Village 
Niguel SFR AB MNWD 1990-2007 Monthly 

MVH12 Mission Viejo Destello SFR AB MVH 2002-2007 Monthly 

RSMB4 Rancho Santa 
Margarita 

Business 
Park 3 

NON 
(bus) AB SMWD 2002-2007 Monthly 

LBP1 Laguna Beach Riddle Park 
(ASBS) 

NON 
(park) ABC LBCWD 1998-2008 Bimonthly 

LHC3C Laguna Hills 
Aliso 
Meadows 3 
(L I A) 

NON 
(mfr) ABC MNWD 1990-2007 Monthly 

LHP6 Laguna Hills El Conejo 
Park 

NON 
(park) ABC MNWD 1990-2007 Monthly 

LNH14 Laguna Niguel Yosemite/El 
Acampo SFR ABC MNWD 1990-2007 Monthly 

MVH9 Mission Viejo Via Novena SFR ABC MVH 2002-2007 Monthly 

SJCB5 San Juan 
Capistrano 

San Juan 
Capistrano 
City Hall 

NON 
(gov) ABC SJC 1999-Jul82008 Monthly 

LHC3A Laguna Hills Aliso 
Meadows1 

NON 
(mfr) Control MNWD 1990-2007 Monthly 

LHC3B Laguna Hills Aliso 
Meadows2 

NON 
(mfr) Control MNWD 1990-2007 Monthly 

MVH10 Mission Viejo Via Gaviota SFR Control MVH 2002-2007 Monthly 
MVH11 Mission Viejo Modesto SFR  Control MVH 2002-2007 Monthly 

MVH7 Mission Viejo Del Lago 
School SFR Control MVH 2002-2007 Monthly 

SJCP3 San Juan 
Capistrano Long Park NON 

(park) Control SJC 1999-Jul82008 Monthly 

(mfr = multifamily residential    bus  = business   gov = government facility) 
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Outdoor water consumption could be expected to change annually, at least in the early part of 
the dry season, as a result of residual soil moisture from seasonal rainfall.  Weather data was 
collected, from NOAA records (Laguna Beach NOAA COOPID 44647 including total 
precipitation and specific rain events during the wet-weather storm seasons (September-May) 
for the 2002-2008 calendar years are presented in Table D-6. 
 
Table D-7  Laguna Beach Rainfall and Temperature Data 

Rain Season (Sept-May) Precipitation 
Air Temperature, Average/Min/Max for 
following May to Aug (equivalent to SEEP 
monitoring period) 

2003-2004 8.14 76.63 
2004-2005 28.07 77.87 
2005-2006 7.35 77.04 
2006-2007 4.04 79.88 
2007-2008 Not yet compiled 77.77 

 
Outdoor water need and consumption would also be expected to vary depending on a number 
of other site characteristics in addition to land use and irrigated area.  These factors include 
topography and soil type (which affect permeability and, if conditions are adverse, could cause 
more water wasted as runoff); and the type and age of the plant material (since new plantings 
require more watering than well-established ones).   Table D-7 lists the various assessment area 
site characteristics observed in the SEEP. 
 
Table D-8 – Assessment Area Site Characteristics  

Assessment 
Area  ID 

BMP 
Group 

Land Use 
Type Topography Soil Type 

Date of New 
Planting 

RSMB2 A NON (bus) Gentle slope Loam/clay - 
RSMB3 A NON (bus) Gentle slope Loam/clay - 
LWC6 A NON (mfr) Moderately sloping/terraced  clay - 
MVH8 A SFR Flat/gentle clay - 
MVH13 A SFR Terraced hillside clay - 
RSMB4 AB NON (bus) Gentle slope Loam/clay - 
AVP2 AB NON (park) Steep hills around flat fields Sand & clay - 
LFP7 AB NON (park) Flat/gentle clay - 
DPC1 AB NON (park) Gentle & moderate slopes Sandy loam - 
MVH8 AB NON (City) Gentle slope clay - 
MVH13 AB NON (City) Moderate to steep slopes clay - 
LNH15 AB SFR Gentle slope clay - 
MVH12 AB SFR Terraced hillside clay - 
LHC3C ABC NON (mfr) Moderate slope sandy May 2008 
SJCB5 ABC NON (gov) flat clay July 2008 
LHP6 ABC NON (park) Moderate slope clay May 2008 
LBP1 ABC NON (park) Steep hills around flat fields Sand & rock March 2008 
MVH12 ABC NON (City) Gentle to moderate slope clay April 2008 
MVH9 ABC NON  (City) Moderate to steep slopes clay April 2008 
MVH9 ABC SFR Terraced hillside clay Var. Oct 07- Apr 08 
LNH14 ABC SFR Terraced hillside clay Var. Oct 07-Apr 08 
LHC3A Control NON (mfr) Gentle slopes sandy - 
LHC3B A NON (mfr) Gentle slope Sand & rock - 
SJCP3 Control NON (park) flat clay - 
MVH11 Control SFR  Gentle slopes clay - 
MVH10 Control SFR Gentle slopes clay - 
MVH7 Control SFR Terraced hillside clay - 

mfr = multifamily residential    bus  = business   gov = government facility 
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Raw water consumption changes for the sixteen (16) BMP-retrofitted areas and the seven (7) 
control areas will be summarized in the Final SEEP Report, submitted on September 1, 2008.  
Water consumption data will be separated according to meter types (indoor/outdoor potable 
meters; outdoor-only reclaimed-water meters; and outdoor-only potable meters) in order to 
facilitate understanding of irrigation and runoff changes.  Raw water consumption data for each 
non-SFR meter (including those in SFR assessment areas) and each single-family-residential 
meter received up to August 1, 2008 from the Retail Water Agencies is included in Appendix B.    
If needed, supplemental data and evaluation will be submitted prior to October 1, 2008.  
 
The following outline details the numerous analyses that are currently underway and topics of 
discussion that will be addressed—both will be presented in the Final SEEP Report: 
 
I.  Control  -Assessment Areas 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown by indoor versus outdoor use 
f. Breakdown/plot of Daily consumption averages for late May, June, July, and early    

Aug 
g. Consumption, inches/day/permeable acre; percent change 
 

II. Group A 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown by indoor versus outdoor use 
f. Breakdown/plot of Daily consumption averages for late May, June, July, and early    

Aug 
g. Consumption, inches/day/permeable acre; percent change 
 

III. Group AB 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown by indoor versus outdoor use 
f. Breakdown/plot of Daily consumption averages for late May, June, July, and early    

Aug 
g. Consumption, inches/day/permeable acre; percent change 
 

IV. Group ABC 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown by indoor versus outdoor use 
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f. Breakdown/plot of Daily consumption averages for late May, June, July, and early    
Aug 

g. Consumption, inches/day/permeable acre; percent change 
h. Effect of age of new plantings 
 

V. Discussion 
a. Effect of topography… 
b. Effect of soil type…. 
c. Effect of age of new plantings 
d. Effect of seasonal timing (i.e. late May vs. early August consumption)  
e. Cost effectiveness relative to decreasing water consumption 

 
Flow and Conductivity Monitoring Results 
 
The PAEP for the SEEP established targets to reduce measured surface irrigation runoff by 10 to 
25% at retrofitted SFR assessment areas and by 5 to 25% at retrofitted Non-SFR assessment 
areas.  Because dry-weather flow may include subsurface seepage or groundwater in addition 
to surface irrigation flows, a related target to successfully estimate the proportion of surface 
versus subsurface seepage inputs at all the assessment areas was established. 
 
In order to detect changes in surface irrigation runoff, pre-retrofit and post-retrofit dry-weather 
storm drain flows and conductivity were measured continuously during the monitoring periods 
at the monitoring sites for each assessment area.   Collection of reliable flow and conductivity 
data during the pre-retrofit monitoring period was delayed at many sites by one or more 
problems including: incorrect or tardy deployment of sensors, debris clogs in weirs, flows too 
low to be measurable, vandalism, hypersensitivity, and ‘noise’ in sensor data.  These issues 
were rapidly addressed, and  a full sixteen (16) weeks of continuous flow and conductivity data 
were collected during the pre-retrofit monitoring period.  Fortunately, there was no unseasonal 
rainfall during the late-May to mid-August flow monitoring periods that would have further 
complicated the analysis.  As a verification measure, conductivity was also measured in the 
laboratory from grab samples.  
 
In the absence of mitigating BMPs, surface irrigation runoff has been shown in several earlier 
studies including the R3 study, to increase under hotter weather conditions when more 
irrigation tends to occur.  Weather data collected from NOAA records indicates that the 2007 
pre-retrofit and 2008 post-retrofit warm seasons for the SEEP will be compared in the Final 
SEEP Report to determine any correlations.  Based on the data from continuous flow sensors, 
graphs of the total flow in gallons per day and conductivity are plotted over the course of the 
pre-retrofit monitoring period (May through August 2007), for each site, are included in 
Appendix C.    
 
Prior studies in the region have shown that dry weather storm drain flows may contain a 
significant proportion of groundwater in addition to surface runoff.  Conductivity has been 
utilized in several earlier studies as a useful marker in estimating the proportion of 
groundwater or seepage water in storm drains, in cases where the conductivity of the water 
used for irrigation is significantly different from that of the seepage water, and the proportion 
of one or the other in the storm drain is large.   Groundwater or seepage water, which may have 
elevated conductivity due to soil or geologic conditions, can enter storm drains through pipe or 
culvert joints or cracks, perforated subdrain systems, or unlined channel banks.  Conductivity 
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may also be elevated in surface runoff compared to water supplies due to soil or intermittent 
pollutant conditions.  The site conductivity measured in the grab samples at the monitoring 
sites will be compared to the conductivity found in local potable and reclaimed water supplies 
in the Final SEEP Report to determine to what extent, if any, groundwater seepage is occurring 
in the assessment areas of the SEEP. 
 
If there are strong peaking patterns in surface irrigation flows, these may be mirrored by peaks 
or valleys in conductivity based on the proportion of seepage flow, input of which generally 
would not be expected to fluctuate to the same magnitude over a daily or weekly time cycle 
during the dry season.  To support the proportional evaluation in the SEEP areas, the 
conductivity medians and ranges measured in the grab samples will be compared to the 
conductivity values reported by the water suppliers, where possible, for potable and reclaimed 
water in the Final SEEP Report.  
 
Discussion 
 
After correcting for any confounding factors to the extent feasible, the following findings on 
surface runoff and subsurface discharge, and change in these factors as a result of implementing 
BMPs, are currently being determined.  The Final SEEP Report will follow the following outline 
of discussion of observed trends and conclusions with respect to the flow and conductivity 
monitoring: 
 
I.  Control  -Assessment Areas 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown/plot of Daily irrigation runoff averages for late May, June, July, and early 

Aug 
f. Irrigation runoff generation, inches/day/permeable acre; percent change 
g. Relationship to metered water consumption 
 

II. Group A 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown/plot of Daily irrigation runoff averages for late May, June, July, and early 

Aug 
f. Irrigation runoff generation, inches/day/permeable acre; percent change 
g. Relationship to metered water consumption 
 

III. Group AB 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown/plot of Daily irrigation runoff averages for late May, June, July, and early 

Aug 
f. Irrigation runoff generation, inches/day/permeable acre; percent change 
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g. Relationship to metered water consumption 
 

IV. Group ABC 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown/plot of Daily irrigation runoff averages for late May, June, July, and early 

Aug 
f. Irrigation runoff generation, inches/day/permeable acre; percent change 
g. Relationship to metered water consumption 
 
h. Effect of age of new plantings 
 

V. Discussion 
a. Contribution of groundwater/seepage; predictive factors re: generation of 

groundwater/seepage, inches/day/permeable acre?; percent change? 
b.    Effect of topography… 
c.    Effect of soil type…. 
d.   Effect of seasonal timing (i.e late May vs early August flow relationships)  
e.   Year-to-year variability 
f.    Cost effectiveness relative to decreasing surface runoff 
 

Water Quality Analyses Results 
 
The PAEP for the SEEP established targets to reduce nitrogen nutrient loading by an average of 
10 to 25% and phosphorus nutrient loading by an average of 5 to 12%.  Changes in nutrient 
concentrations were not expected to be statistically significant. 
 
In order to detect changes in nutrient loading, laboratory grab sampling and continuous flow 
monitoring data for the pre-retrofit (May through August 2007) and the post-retrofit (May 
through August 2008) dry-weather monitoring periods have been or will be collected and 
examined for all assessment areas.  Appendix D contains all of the laboratory results for the 
grab samples collected up to August 1, 2008.  A complete dataset for all grab samples collected 
in the SEEP will be provided in the Final SEEP Report.    If needed, supplemental data and 
evaluation will be submitted prior to October 1, 2008.  
 
After correcting for any confounding factors to the extent feasible, the following findings on 
nutrient loading and change in loading as a result of implementing BMPs,  is ongoing and the 
discussion of observed trends will be presented in the Final SEEP Report: 
 
I.  Control  -Assessment Areas 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown/plot of Daily nutrient load averages for late May, June, July, and early          
    Aug 
f. Nutrient load generation, g/day/permeable acre; percent change 
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g. Relationship to metered water consumption/surface runoff 
h. Relationship to subsurface/groundwater flow 
 

II. Group A 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown/plot of Daily nutrient load averages for late May, June, July, and early          
    Aug 
f. Nutrient load generation, g/day/permeable acre; percent change 
g. Relationship to metered water consumption/surface runoff 
h. Relationship to subsurface/groundwater flow 

 
III. Group AB 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown/plot of Daily nutrient load averages for late May, June, July, and early          
    Aug 
f. Nutrient load generation, g/day/permeable acre; percent change 
g. Relationship to metered water consumption/surface runoff 
h. Relationship to subsurface/groundwater flow 
 

IV. Group ABC 
 a. Multifamily residential 
 b. Business 
 c. Park 

d. Individual Single-Family Residential 
e. Breakdown/plot of Daily nutrient load averages for late May, June, July, and early          
    Aug 
f. Nutrient load generation, g/day/permeable acre; percent change 
g. Relationship to metered water consumption/surface runoff 
h. Relationship to subsurface/groundwater flow 
i.  Effect of age of new plantings 
 

V. Discussion 
a. Contribution of groundwater/seepage; predictive factors re:  generation of            
      groundwater/seepage, inches/day/permeable acre?; percent change? 
b. Effect of topography… 
c. Effect of soil type…. 
d. Effect of underlying geology….Capistrano and Monterrey formations as source of  
     conductivity, low pH, phosphates and nitrates… 
e. Effect of seasonal timing (i.e late May vs early August flow relationships)  
f. Effect of land use type 
g. Relationship to presence/absence of reclaimed water 
h. Year-to-year variability 
i. Cost effectiveness relative to decreasing nutrient loads 
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Bacteriological Analysis Result 
 
The PAEP for the SEEP established targets to reduce loading of fecal indicator bacteria (total 
coliform, fecal coliform, and Enterococcus) by an average of 10 to 25% at sSFR areas and by an 
average of 5 to 25% at Non-SFR areas.  The relationship of fecal indicator bacteria to dissolved 
organic carbon concentration was also to be assessed, based on the idea that threshold DOC 
concentrations might drive increase or decrease in bacteria populations. 
 
In order to detect changes in fecal indicator bacteria loading, laboratory grab sampling and 
continuous flow monitoring data for the pre-retrofit (May through August 2007) and the post-
retrofit (May through August 2008) dry-weather monitoring periods have been or will be 
collected and examined for all assessment areas.  Appendix D contains all of the laboratory 
results for the grab samples collected up to August 1, 2008.  A complete dataset for all grab 
samples collected in the SEEP will be provided in the Final SEEP Report.  If needed, 
supplemental data and evaluation will be submitted prior to October 1, 2008.  
 
Previous studies have suggested that fecal indicator bacteria loading in storm drains may be 
effected by water temperature, sunlight exposure, nutrient content, mobilization or settling of 
sediment, and/or resident rodents or bats.  There were no known sewage leaks or spills into 
any of the SEEP systems, either before or during the SEEP study, and any seeping groundwater 
is typically expected to have low FIB due to filtration through soil.  These have been determined 
not to be contributing factors to the SEEP’s fecal indicator bacteria results.  …. 
 
After correcting for any other confounding factors to the extent feasible, the following findings 
on fecal indicator bacteria loading and change in loading as a result of implementing BMPs,  is 
ongoing and the discussion of observed trends will be presented in the Final SEEP Report: 
 
I.  Control -Assessment Areas 
 a. Multifamily residential 
 b. Business 
 c. Park 

e. Individual Single-Family Residential 
f. Breakdown/plot of Daily bacteria concentration and load means for late May, June,  
 July, and early Aug 
g. Bacteria load generation, CFU/day/permeable acre; percent change 
h. Relationship to metered water consumption/surface runoff 
i. Relationship to subsurface/groundwater flow 
k. Relationship to land use 
i. Relationship to DOC, phosphates and nitrates 
j. Relationship to presence of reclaimed water 
 

II. Group A 
 a. Multifamily residential 
 b. Business 
 c. Park 

e. Individual Single-Family Residential 
f. Breakdown/plot of Daily bacteria concentration and load means for late May, June,  
 July, and early Aug 
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g. Bacteria load generation, CFU/day/permeable acre; percent change 
h. Relationship to metered water consumption/surface runoff 
i. Relationship to subsurface/groundwater flow 
 

III. Group AB 
 a. Multifamily residential 
 b. Business 
 c. Park 

e. Individual Single-Family Residential 
f. Breakdown/plot of Daily bacteria concentration and load means for late May, June,  
 July, and early Aug 
g. Bacteria load generation, CFU/day/permeable acre; percent change 
h. Relationship to metered water consumption/surface runoff 
i. Relationship to subsurface/groundwater flow 
 

IV. Group ABC 
 a. Multifamily residential 
 b. Business 
 c. Park 

e. Individual Single-Family Residential 
f. Breakdown/plot of Daily bacteria concentration and load means for late May, June,  
 July, and early Aug 
g. Bacteria load generation, CFU/day/permeable acre; percent change 
h. Relationship to metered water consumption/surface runoff 
i. Relationship to subsurface/groundwater flow 
j. Effect of age of new plantings 
 

V. Discussion  
a. Contribution of groundwater/seepage; predictive factors re:  generation of  
 bacteria/day/permeable acre; percent change 
b. Effect of topography… 
c. Effect of soil type…. 
d. Effect of underlying geology….Capistrano and Monterrey formations… 
e. Effect of seasonal timing (i.e. late May vs. early August flow relationships)  
f. Effect of land use type 
g. Cost effectiveness relative to decreasing bacteriological load? 

 
E. DISCUSSION AND RECOMMENDATIONS 
 
The Final SEEP Report, to be submitted to the State Water Resources Control Board and the 
Metropolitan Water District of Southern California on September 1, 2008, will contain a robust 
discussion of the findings of the SEEP and offer recommendations for future studies.  If needed, 
supplemental data and evaluation will be submitted prior to October 1, 2008.  
The general outline that is currently being drafted is as follows: 
 

1. Goals of the SEEP met; 
2. Goals of the SEEP that were not reached, and the possible reasons; 
3. Cost effectiveness for reducing potable water runoff; 
4. Cost effectiveness for reducing water consumption; 
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5. Cost effectiveness for reducing nutrient loading in runoff; 
6. Cost effectiveness for reducing fecal indicator bacteria in runoff; 
7. Interrelationships established by the SEEP; 
8. Valuable lessons learned from the SEEP; 
9. Comparison to the previous R3 study; 
10. Value to TMDL modeling for the region; 
11. Implications for water quality Basin Plan numeric concentration objectives for natural 

runoff sources vs. surface over-irrigation sources; 
12. Limitation of the findings of the SEEP; and 
13. Recommended future implementations and studies. 
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 TECHNICAL TERMS 
 
303(d) Listings – List of waterbodies that have been determined to be impaired.  Section 303(d) 
of the Clean Water Act requires states to establish a listing of all impaired waterbodies and rank 
those waterbodies according to priority for TMDL development.   
 
Areas of Special Biological Significance (ASBS) – A subset of state water quality protection 
areas that require special protection.  Waste will be discharged at a sufficient distance from 
these designated areas to maintain natural water quality conditions.   
 
Best Management Practices (BMPs) – Schedules of activities, prohibitions of practices, 
maintenance procedures, and other management practices to prevent or reduce the discharge of 
pollutants to waters of the United States.   BMPs also include treatment requirements, operating 
procedures and practice to control plant site runoff, spillage or leaks, sludge or waste disposal, 
or drainage from raw material storage.   
 
California Ocean Plan – A water quality control plan for ocean waters of California, created by 
the State Water Resources Control Board.  The California Ocean Plan establishes water quality 
objectives for California’s ocean waters and provides the basis for the regulation of wastes 
discharged into the State’s coastal waters 
 
Conductivity – A measure of the ability of water to pass an electrical current.  Conductivity in 
water is affected by the presence of inorganic dissolved solids. The more of these solids present, 
the higher the conductivity of the water.   
 
Constituents of Concern – High priority constituents  
 
Dissolved Organic Carbon – A broad classification for organic molecules of varied origin and 
composition within an aquatic system.  A high level of dissolved organic carbon can be an 
indicator of excess runoff.   
 
Dry Weather Flow – Nuisance runoff from landscaping or other water waste during dry 
weather. Dry weather flows do not include water from a precipitation event. 
 
Edgescaping – Replacement of a strip of turf around the edge of an area with drought tolerant 
vegetation to create a buffer zone between the lawn and concrete.  The idea is to prevent water 
from spraying onto hard surfaces to prevent runoff.   
 
Evapotranspiration – The quantity of water transpired (given off), retained in plant tissues, and 
evaporated from plant tissues and surrounding soil surface. Quantitatively, it is expressed in 
terms of depth of water per unit area during a specified period of time.  
 
Fecal Bacteria – Used to assess the microbiological quality of water because, although not 
typically disease causing, they are currently used as indicators correlated with the presence of 
several waterborne disease-causing organisms.  
 
Flux Rate – the amount that flows through a unit area per unit time 
 
Grab sample – A sample which is taken from a stream of flow on a one-time basis without 
consideration of the flow rate of the stream and without consideration of time 
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Low Precipitation Rate –  A low precipitation rate (amount of water applied to an irrigated 
area, usually expressed as inches per hour) can reduce runoff and erosion. 
 
Municipal Separate Storm Sewer System (MS4) – A conveyance or system of conveyances 
(including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, 
man-made channels or storm drains): 
1. Owned and operated by a state, city, town, borough, county, parish, district, association, or 

other public body (created by or pursuant to state law) having jurisdiction over disposal of 
sewage, industrial wastes, stormwater, or other wastes, including special districts under 
state law such as a sewer district, flood control district or drainage district, or similar entity, 
or an Indian tribe or an authorized Indian tribal organization, or a designated and approved 
management agency under section 208 of the Clean Water Act (CWA) that discharges to 
waters of the United States; 

2. Designed or used for collecting or conveying stormwater; 
3. Which is not a combined sewer; and 
4. Which is not part of a publicly owned treatment works (POTW). 
 
National Pollutant Discharge Elimination System (NPDES) – A national program under 
Section 402 of the Clean Water Act for regulation of discharges of pollutants from point sources 
to waters of the United States.  Discharges are illegal unless authorized by an NPDES permit.   
 
Nutrients – Elements like nitrogen and phosphorous that are essential to healthy plant life, but 
in excess are detrimental to water quality.  This project tests for nitrogen, phosphorous, 
dissolved organic carbon, ammonia, nitrate and orthophosphate.    
 
Rotating Sprinkler Nozzles – Rotating nozzles have multiple rotating streams that distribute 
water evenly and apply water slowly, allowing time for water to soak into the soil, reducing 
runoff and conserving water.  These nozzles also help save water by increased wind resistance 
and less misting.   
 
SmarTimer – A SmarTimer is an irrigation controller that uses information on weather, soil 
moisture, rain, wind, evaporation rates, plant transpiration rates and more  to determine when 
and when not to water, rather than watering on an owner-programmed set schedule.  
SmarTimers are more efficient than regular timers and can reduce water usage by 30% or more.   
 
Seepage– flow of a fluid through soil pores 
 
Surface Water Ambient Monitoring Program (SWAMP) – SWAMP is a statewide monitoring 
effort designed to assess the conditions of surface waters throughout the state of California. The 
program is administered by the State Water Board.  “Ambient” Monitoring refers to the 
collection of information about the status of the physical, chemical, and biological 
characteristics of the environment.   
 
Total Maximum Daily Load (TMDL) – A calculation of the maximum amount of a pollutant 
that a waterbody can receive and still meet water quality standards, and an allocation of that 
amount to the pollutant's sources. Water quality standards are set by the State of California. 
They identify the uses for each waterbody, for example, drinking water supply, contact 
recreation (swimming), non-contact recreation (fishing, nature enjoyment) and aquatic life 
support, and the scientific criteria to support that use. A TMDL is the sum of the allowable 
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loads of a single pollutant from all contributing point and nonpoint sources. The calculation 
must include a margin of safety to ensure that the waterbody can be used for the purposes the 
State has designated. The calculation must also account for seasonal variation in water quality 
(from federal Clean Water Act). 
 
Ultrasonic Doppler – relies on the Doppler effect to relate the frequency shifts of acoustic 
waves to the flow velocity. 
 
Wash-off coefficient – ratio between concentration in runoff and the total concentration in the 
catchment area 
 
Watershed – The geographic area draining into a river system, ocean or other body of water 
through a single outlet and includes the receiving waters.  Watersheds are usually bordered and 
separated from other watersheds by mountain ridges or other naturally elevated areas.    
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SFR BMP Implementation Detail 
Area of “B” 
Front Yard  

Area ID No. 
Final 
BMP 
Installed 

Total “A” 
controlled 
Irrigated 
Area, sq. ft.* 

Cost of 
“A” Irrig. Dist 

Impmts, sq. ft. 

Cost of 
“B” 

Area of 
New  “C” 
SEEP 
Planting 

Cost of 
“C” 

Date of New  
“C” 
Planting 

MVH8-City AB 60,984 $3,464  60,984 $9,692.00  0 0 - 
MVH8-0001 A 8096 $545  0 0 0 0 - 
MVH8-0002 A 2570 $495  0 0 0 0 - 
MVH8-0003 A 2629 $495  0 0 0 0 - 
MVH8-0004 A 2,433 $495  0 0 0 0 - 
MVH8-0005 A 3084 $495  0 0 0 0 - 
MVH8-0006 A 5608 $545  0 0 0 0 - 
MVH8-0007 A 3500 $495  0 0 0 0 - 
MVH8-0008 A 3,740 $495  0 0 0 0 - 
MVH8-0009 A 3696 $545  0 0 0 0 - 
MVH8-0010 A 732 $495  0 0 0 0 - 
MVH8-0011 A 660 $495  0 0 0 0 - 
MVH8-0012 A 300 $495  0 0 0 0 - 
MVH8-0013 A 6820 $495  0 0 0 0 - 
MVH8-0014 A 5357 $495  0 0 0 0 - 
MVH8-0015 A 3,408 $495  0 0 0 0 - 
MVH8-0016 A 1,425 $545  0 0 0 0 - 
MVH8-0017 A 1753 $495  0 0 0 0 - 
MVH8-0018 A 1302 $495  0 0 0 0 - 
MVH8-0019 A 3784 $495  0 0 0 0 - 
MVH8-0020 A 985 $495  0 0 0 0 - 
MVH8-0021 A 5282 $495  0 0 0 0 - 
MVH13-City AB 265,716 $7,418  265,716 $43,339  0 0 - 
MVH13-0001 A 881 $545  0 0 0 0 - 
MVH13-0002 A 2952 $545  0 0 0 0 - 
MVH13-0003 A 2647 $495  0 0 0 0 - 
MVH13-0004 A 1,429 $495  0 0 0 0 - 
MVH13-0005 A 2750 $495  0 0 0 0 - 
MVH13-0006 A 4004 $495  0 0 0 0 - 
MVH13-0007 A 5,185 $545  0 0 0 0 - 
MVH13-0008 A 7304 $545  0 0 0 0 - 
MVH13-0009 A 2326 $545  0 0 0 0 - 
MVH13-0010 A 3480 $545  0 0 0 0 - 
MVH13-0011 A 866 $495  0 0 0 0 - 
MVH13-0012 A 4,158 $545  0 0 0 0 - 
MVH13-0013 A 3747 $545  0 0 0 0 - 
MVH13-0014 A 1,372 $495  0 0 0 0 - 
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MVH12-City 
(improvement 
area is shared 
with MVH9) 

ABC 6,400 $1,582 
(40% of 
the total 
cost of the 
controller) 

6,400 $7,494 
(40% of 
total costs 
for the 
irrigation 
work on 
the 
project) 

6,400 $10,775 
(40% of 
total costs 
for the 
planting 
work for 
the 
project) 

4/28/2008 

MVH12-0001 AB 5,742 $495  2,610 $1,746  0 - - 
MVH12-0002 AB 1,650 $595  750 $963  0 - - 
MVH12-0003 AB 2,090 $545  950 $937  0 - - 
MVH12-0004 AB 865 $495  865 $1,342  0 - - 
MVH12-0005 AB 702 $495  702 $1,635  0 - - 
MVH12-0006 AB 1,382 $545  628 $803  0 - - 
MVH12-0007 AB 3,773 $545  1,715 $1,336  0 - - 
MVH12-0008 AB 1,905 $545  1,905 $1,427  0 - - 
MVH12-0009 AB 2,708 $545  1,231 $939  0 - - 
MVH12-0010 AB 1,640 $545  1,200 $1,348  0 - - 
MVH12-0011 AB 2,211 $495  1,005 $863  0 - - 
LNH15-0001 AB 5,342 $545  2,428 $1,502  0 - - 
LNH15-0002 AB 1,245 $495  566 $746  0 - - 
LNH15-0003 AB 750 $495  341 $822  0 - - 
LNH15-0005 AB 4,897 $545  2,226 $1,277  0 - - 
LNH15-0006 AB 763 $545  347 $1,006  0 - - 
LNH15-0007 AB 713 $495  324 $704  0 - - 
LNH15-0008 AB 704 $545  320 $1,379  0 - - 
LNH15-0009 AB 930 $545  423 $1,409  0 - - 
LNH15-0010 AB 957 $545  435 $1,483  0 - - 
LNH15-0011 AB 603 $495  274 $1,280  0 - - 
LNH15-0013 AB 592 $545  269 $1,041  0 - - 
LNH15-0014 AB 946 $495  430 $1,262  0 - - 
LNH15-0016 A 3747 $545  0 - 0 - - 
LNH15-0017 A 3784 $545  0 - 0 - - 
LNH15-0018 AB 715 $545  325 $1,516  0 - - 
LNH15-0019 A 4367 $545  0 - 0 - - 
LNH15-0020 AB 1,837 $545  835 $820  0 - - 
LNH15-0021 AB 928 $495  422 $848  0 - - 
LNH15-0022 A 4475 $545  0   0 - - 
MVH9-City ABC 9,600 $2,373 

(60% of 
the total 
cost of the 
controller) 

9,600 $11,241 
(60% of 
total costs 
for the 
irrigation 
work on 
the 
project) 

9,600 $16,163 
(60% of 
total costs 
for the 
planting 
work for 
the 
project) 

4/28/2008 

MVH9-001 ABC 1,036 $495  1,036  $1,214  82 $573  11/7/2007 
MVH9-002 ABC 4,811 $545  2,187 $1,212  170 $1,561  11/30/2007 
MVH9-003 ABC 1,509 $545  686 $804  170 $1,204  12/17/2007 
MVH9-004 ABC 2,985 $545  1,357 $1,389  225 $1,542  2/15/2008 
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MVH9-005 ABC 2,695 $545  1,225 $1,616  110 $768  11/30/2007 
MVH9-006 ABC 4,836 $545  2,198 $1,799  150 $1,253  2/15/2008 
MVH9-007 ABC 3,256 $595  1,480 $1,771  120 $592  12/5/2007 
MVH9-008 ABC 5,874 $545  2,670 $2,215  50 $424  12/20/2007 
MVH9-010 ABC 2,365 $545  1,075 $1,873  125 $948  2/15/2008 
MVH9-013 ABC 2,838 $545  1,290 $1,569  80 $545  1/2/2008 
MVH9-014 ABC 1,854 $545  1,854 $1,652  225 $1,407  5/22/2008 
LNH14-0001 ABC 2,816 $545  1,280 $1,469  235 $1,325  11/10/07 

LNH14-0002 ABC 1,940 $545  882 $1,294  155 $1,660  01/08/08 

LNH14-0003 ABC 1,500 $495  682 $523  344 $2,431  12/07/08 

LNH14-0004 ABC 3,300 $595  1,500 $1,653  250 $1,841  11/07/08 

LNH14-0005 ABC 1,463 $495  415 $1,147  165 $1,325  12/07/08 

LNH14-0006 ABC 1,375 $495  625 $867  75 $609  12/07/08 

LNH14-0007 ABC 4,400 $595  2,000 $1,216  75 $764  01/08/08 

LNH14-0008 AB 1,595 $545  725 $1,335  0 - - 

LNH14-0009 ABC 1,032 $545  469 $1,545  75 $589  03/08/08 

LNH14-00011 ABC 1,531 $495  696 $1,377  94 $736  03/08/08 

MVH11 Control               

MVH10 Control               

MVH7 Control               

*Back yard areas were not measured in the field.  Where back yard is also irrigated by the SmarTimer, back yard area (BYA) was 
assumed to be 120% of the front yard area (FYA) and areas added together (FYA + BYA) to determine Total Controlled Area).     
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SFR BMP Cost Summary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Area ID No. Final BMP Group 
Direct new BMP 
installation cost, 
labor & materials 

Average installation cost per 
square foot affected 

MVH8 A A = $7,330 A= $0.11/sf 
MVH13 A A= $10,645 A= $0.25/sf 

A = $5,845 A= $0.24/sf 
MVH12 AB 

B = $11,361 B = $0.84/sf 
A = $10,055 A= $0.26/sf 

LNH15 AB 
B = $17,095 B= $1.71/sf 
A = $5,995 A= $0.18/sf 
B = $17,114 B = $1.00/sf MVH9 ABC 
C = $10,817 C= $7.17/sf 
A = $5,350 A = $0.26/sf 
B = $12,426 B = $1.34/sf LNH14 ABC 
C = $11,280 C = $7.68/sf. Or $1.22/sf as 

front-yard storm BMP 
A= $45,220 A= $0.22/sf 
B= $57,996 B= $1.22/sf Totals 
C= $22,097 C= $7.43/sf 
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SFR Area Summary 

 
 

Area ID 
No. 

Final 
BMP 
Group 

Total 
Area 
within 
Drainage 
boundary, 
ac 

Total 
Irrigated 
Area 
within 
drainage 
boundary, 
ac 

SmarTimer 
coverage 
pre-existing 
SEEP, sq ft 
(non-SFR) 

New SEEP 
“A” 
SmarTimer 
coverage 
area, sq ft 

New SEEP 
“B” 
improvement 
area, sq. ft. 

New SEEP “C” 
improvement 
area, sq. ft. 

MVH8 A 56.1 20.8 None 

67,164 for sfr  
+ 61,000 sf 
for City 
project) 

61,000 (City-
owned 
slopes) 

- 

MVH13 A 38 21.7 4.4 ac (HOA) 
43,101 for sfr 
+ 265,716 for 
City project 

265,716 for 
City project 
(mostly on 
slopes) 

N/A 

MVH12 AB 13.8 5.6 1.4 ac (HOA) 
24,668 for sfr. 
+ 5,760 for 
City project 

13,561 for sfr 
+ 5,760 SF 
City project 

5,760 sf (City-
owned 
edgescape) 

LNH15 AB 13.05 2.9 0 38,295 sf 9,965 0 

MVH9 ABC 48.8 25.9 2.2 ac (HOA) 

34,059 for sfr 
+ 3,840 sf 
City owned 
edgescaping, 
if it included 
SmarTimer 

17,085 for 
SFR + 3,840 sf 
City owned 
edgescaping 

1,507 for SFR + 
3,840 sf City 
owned 
edgescaping 

LNH14 ABC 30.54 13.7 6.5 ac (HOA) 20,952 9,274 1,468 

MVH7 Control 29.5 11.2 0.81 (HOA) - - - 
MVH10 Control 16.7 4.3 0 - - - 
MVH11 Control 32.8 23 1.6 (HOA) - - - 

Subtotal SFR ac       5.2 1.1 0.1 

Subtotal City ac       7.7 7.7 0.2 

Totals (acres) 279.3 129.1 16.9 13.0 8.9 0.3 
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APPENDIX B 
 

WATER CONSUMPTION DATA 
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Pre- and Post-Retrofit Water Consumption Data Collected As of August 30, 2008 
Assessment 
Area  ID City Assessment 

Area  Name 
Land Use 
Type 

BMP 
Group 

Water 
Agency Time Period Frequency 

LWC6 Laguna Woods United 
Mutual 

NON 
(bus) A MNWD 1990-2008 Monthly 

MVH13 Mission Viejo Vista del 
Lago SFR A MVH 2002-2008 Annual 

MVH8 Mission Viejo Aguilar 
(J07P02) SFR A MVH 2002-2008 Annual 

RSMB2 Rancho Santa 
Margarita 

Business 
Park 1 

NON 
(bus) A SMWD 2002-2008 Monthly 

RSMB3 Rancho Santa 
Margarita 

Business 
Park 2 

NON 
(bus) A SMWD 2002-2008 Monthly 

AVP2 Aliso Viejo 

Iglesia Park 
(Low 
Income 
Area) 

NON 
(park) AB MNWD 1990-2008 Monthly 

DPC1 Dana Point Searidge NON 
(park) AB MNWD 1990-2008 Monthly 

LFP7 Lake Forest Pebble 
Creek Park 

NON 
(park) AB ETWD 2002-2008 Monthly 

LNH15 Laguna Niguel Village 
Niguel SFR AB MNWD 1990-2008 Monthly 

MVH12 Mission Viejo Destello SFR AB MVH 2002-2008 Monthly 

RSMB4 Rancho Santa 
Margarita 

Business 
Park 3 

NON 
(bus) AB SMWD 2002-2008 Monthly 

LBP1 Laguna Beach Riddle Park 
(ASBS) 

NON 
(park) ABC LBCWD 1998-2008 Bimonthly 

LHC3C Laguna Hills 
Aliso 
Meadows 3 
(L I A) 

NON 
(mfr) ABC MNWD 1990-2008 Monthly 

LHP6 Laguna Hills El Conejo 
Park 

NON 
(park) ABC MNWD 1990-2008 Monthly 

LNH14 Laguna Niguel Yosemite/El 
Acampo SFR ABC MNWD 1990-2008 Monthly 

MVH9 Mission Viejo Via Novena SFR ABC MVH 2002-2008 Monthly 

SJCB5 San Juan 
Capistrano 

San Juan 
Capistrano 
City Hall 

NON 
(gov) ABC SJC 1999-2008 Monthly 

LHC3A Laguna Hills Aliso 
Meadows1 

NON 
(mfr) Control MNWD 1990-2008 Monthly 

LHC3B Laguna Hills Aliso 
Meadows2 

NON 
(mfr) Control MNWD 1990-2008 Monthly 

MVH10 Mission Viejo Via Gaviota SFR Control MVH 2002-2008 Monthly 
MVH11 Mission Viejo Modesto SFR  Control MVH 2002-2008 Monthly 

MVH7 Mission Viejo Del Lago 
School SFR Control MVH 2002-2008 Monthly 

SJCP3 San Juan 
Capistrano Long Park NON 

(park) Control SJC 1999-2008 Monthly 

See Attached CD for Complete Water Consumption Database 
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APPENDIX C 
 

CONTINUOUS FLOW AND CONDUCTIVITY MONITORING DATA 
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SEEP Flow and 
Conductivity data, Daily - 

c_day by Site id_year  n Mean 95% CI SE SD    
 DPC1_2007  125 1339.7668 250.3940 2429.1396 550.3884 6153.5298    
 DPC1_2008  237 3242.2484 2725.9306 3758.5663 262.0814 4034.6921    
 LBP1_2007  125 3530.7701 2832.8818 4228.6584 352.5971 3942.1552    
 LBP1_2008  237 8769.8179 7439.1592 10100.4765 675.4384 10398.2419    
 LFP7_2007  125 833.9012 661.9747 1005.8276 86.8631 971.1593    
 LFP7_2008  237 2212.3091 1936.4540 2488.1642 140.0232 2155.6303    
 LHC3A_2007  125 823.2042 668.7121 977.6962 78.0546 872.6775    
 LHC3A_2008  237 7208.0002 6270.9927 8145.0078 475.6223 7322.1118    

 LHC3B_2007  125 
3525550.839

8 
2264794.782

5 
4786306.897
2 636977.1340 

7121620.858
6    

 LHC3B_2008  237 0.0000 - to - - -    
 LHC3C_2007  125 470.8822 359.7325 582.0320 56.1567 627.8508    
 LHC3C_2008  237 1454.7873 1167.2734 1742.3012 145.9412 2246.7365    
 LHP6_2007  125 1055.5434 845.5393 1265.5474 106.1012 1186.2479    
 LHP6_2008  237 2844.9792 2436.9676 3252.9908 207.1055 3188.3483    
 LNH14_2007  125 568.2543 411.3901 725.1185 79.2532 886.0773    
 LNH14_2008  237 2352.2541 2033.4569 2671.0513 161.8205 2491.1950    
 LNH15_2007  125 2064.4658 1743.4620 2385.4696 162.1821 1813.2509    
 LNH15_2008  237 4299.6439 3739.0041 4860.2836 284.5791 4381.0390    
 LWC6_2007  125 2687.7389 2166.1183 3209.3594 263.5406 2946.4732    
 LWC6_2008  237 6717.3675 5881.8331 7552.9018 424.1148 6529.1637    
 MVH07_2007  125 445.4377 339.9277 550.9477 53.3073 595.9934    
 MVH07_2008  237 1628.0937 1373.2247 1882.9627 129.3707 1991.6371    
 MVH08_2007  125 633.7895 434.5096 833.0694 100.6830 1125.6705    
 MVH08_2008  237 3494.9233 2835.7000 4154.1467 334.6198 5151.4065    
 MVH09_2007  125 353.3007 228.8298 477.7716 62.8870 703.0976    
 MVH09_2008  237 1175.1133 1006.3420 1343.8847 85.6678 1318.8393    
 MVH10_2007  125 449.9990 355.2136 544.7844 47.8888 535.4133    
 MVH10_2008  237 737.9831 560.5162 915.4500 90.0817 1386.7894    
 MVH11_2007  125 504.1130 103.8774 904.3486 202.2127 2260.8072    
 MVH11_2008  237 1166.5932 914.6653 1418.5211 127.8779 1968.6545    
 MVH12_2007  125 413.1882 318.5342 507.8421 47.8224 534.6711    
 MVH12_2008  237 1393.5905 1103.2903 1683.8907 147.3555 2268.5093    
 MVH13_2007  125 132.0915 93.1348 171.0482 19.6822 220.0542    
 MVH13_2008  237 1433.5606 995.1997 1871.9216 222.5107 3425.5090    
 RSMB2_2007  125 287.5785 228.0793 347.0777 30.0610 336.0925    
 RSMB2_2008  237 1803.8352 1559.3090 2048.3614 124.1208 1910.8150    
 RSMB3_2007  125 517.0448 398.2411 635.8485 60.0237 671.0855    
 RSMB3_2008  237 2331.7516 2043.7017 2619.8015 146.2133 2250.9249    
 RSMB4_2007  125 52.9329 37.3428 68.5229 7.8766 88.0634    
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 RSMB4_2008  237 119.4771 74.9949 163.9592 22.5790 347.5996    
 SJCP3_2007  125 0.4238 0.1044 0.7433 0.1614 1.8046    
 SJCP3_2008  237 537.7744 403.9438 671.6050 67.9320 1045.7999    
 SJCP5_2007  125 0.7057 -0.6911 2.1026 0.7057 7.8905    
 SJCP5_2008  237 0.0000 - to - - -    
                  
                  

 

SEEP Flow and 
Conductivity data, Daily - 

c_day by Site id_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 
 DPC1_2007  125 0 0 0 0 0 1453.424067 64531.12 1453.424067 
 DPC1_2008  237 0 0 0 0 3164.3307 6330.8745 17704.115 6330.8745 
 LBP1_2007  125 0 0 0 0 4326.2219 7187.646367 11583.558 7187.646367 
 LBP1_2008  237 0 0 0 0 0 20089.79633 27319.687 20089.79633 
 LFP7_2007  125 0 0 0 0 1121.6748 1763.5898 2842.027 1763.5898 
 LFP7_2008  237 0 0 3086.2838 0 3933.8253 4291.037533 5336.9483 4291.037533 
 LHC3A_2007  125 0 0 0 0 1288.8944 1577.652667 2814.2521 1577.652667 
 LHC3A_2008  237 0 0 0 0 12988.707 14184.60633 18420.14 14184.60633 
 LHC3B_2007  125 0 0 0 0 508.21851 927.1132533 18487855 927.1132533 
 LHC3B_2008  237 0 0 0 0 0 0 0 0 
 LHC3C_2007  125 0 0 0 0 544.49218 853.3838767 2282.1091 853.3838767 
 LHC3C_2008  237 0 0 0 0 0 3691.2654 9704.042 3691.2654 
 LHP6_2007  125 0 0 0 0 1913.7908 2111.404433 3015.3913 2111.404433 
 LHP6_2008  237 0 0 2702.9245 0 2778.5534 5187.369433 9106.5964 5187.369433 
 LNH14_2007  125 0 0 0 0 9.317479 1029.842333 4723.7675 1029.842333 
 LNH14_2008  237 0 0 2029.9641 0 3055.5746 4206.102967 8513.646 4206.102967 
 LNH15_2007  125 0 0 2792.0269 2445.0022 2883.1656 3029.545467 8030.692 3029.545467 
 LNH15_2008  237 0 0 3809.5376 0 7835.629 8316.918667 11290.715 8316.918667 
 LWC6_2007  125 0 0 0 0 4922.1973 5844.6676 7129.412 5844.6676 
 LWC6_2008  237 0 0 9299.866 0 10094.824 14215.059 15138.273 14215.059 
 MVH07_2007  125 0 0 0 0 269.7475 935.2623833 2285.7352 935.2623833 
 MVH07_2008  237 0 0 1193.0403 0 1706.2318 2425.451133 7287.1196 2425.451133 
 MVH08_2007  125 0 0 0 0 158.10748 477.6523133 3539.4013 477.6523133 
 MVH08_2008  237 0 0 0 0 3172.0119 4957.125167 25828.732 4957.125167 
 MVH09_2007  125 0 0 0 0 0 668.14808 6051.668 668.14808 
 MVH09_2008  237 0 0 1367.7668 0 1650.2178 1995.4189 8653.8646 1995.4189 
 MVH10_2007  125 0 0 90.989597 0 606.11336 847.19337 2152.7192 847.19337 
 MVH10_2008  237 0 0 0 0 0 816.29319 8751.2354 816.29319 
 MVH11_2007  125 0 0 0 0 138.97945 394.6034867 23932.598 394.6034867 
 MVH11_2008  237 0 0 414.9422 0 641.05142 1406.1001 8074.7667 1406.1001 
 MVH12_2007  125 0 0 0 0 400.3525 739.5855433 1890.1309 739.5855433 
 MVH12_2008  237 0 0 788.58712 0 1239.0389 2097.5367 16716.594 2097.5367 
 MVH13_2007  125 0 0 0 0 14.46816 249.1426767 1039.5908 249.1426767 
 MVH13_2008  237 0 0 91.35747 0 1006.4313 1587.797267 36861.697 1587.797267 
 RSMB2_2007  125 0 0 130.32537 0 312.09743 558.44942 1401.1893 558.44942 
 RSMB2_2008  237 0 0 2038.8078 0 2346.7348 3398.601567 7249.2938 3398.601567 
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 RSMB3_2007  125 0 0 49.029114 0 513.62841 864.2213533 2995.1225 864.2213533 
 RSMB3_2008  237 0 0 3638.646 0 3883.7036 4480.175567 5638.571 4480.175567 
 RSMB4_2007  125 0 0 0 0 17.464644 84.149647 404.98959 84.149647 
 RSMB4_2008  237 0 0 0 0 0 0 1585.0767 0 
 SJCP3_2007  125 0 0 0 0 0 0 19.16815 0 
 SJCP3_2008  237 0 0 206.52107 0 222.74703 795.6672533 10471.048 795.6672533 
 SJCP5_2007  125 0 0 0 0 0 0 88.217981 0 
 SJCP5_2008  237 0 0 0 0 0 0 0 0 
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Geotivity Dynamic Server Graph

Site: DPC1-2008 Address: 24662 Seacall Way, Dana Point, CA 92629

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow

1
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Geotivity Dynamic Server Graph

Site: LBP1-2008 Address: 612 N Coast Hwy, Laguna Beach, CA 92651

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow

2
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Geotivity Dynamic Server Graph

Site: LFP7-2008 Address: Pebble Creek & Sunlight Creek, Lake Forest, CA 92630

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: LHC3A-2008 Address: 25912 Via Lomas & Moulton Pkwy, Laguna Hills, CA 92653

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: LHC3C-2008 Address: 25701 Via Lomas, Laguna Hills, CA 92653

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: LHP6-2008 Address: 25612 Creek Dr, Laguna Hills, CA 92653

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: LNH14-2008 Address: Yosemite & El Acampo, Laguna Niguel, CA 92677

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: LNH15-2008 Address: 27697 Moulton Pkwy, Laguna Niguel, CA 92677

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: LWC6-2008 Address: Avenida Sevilla & Medosa St, Laguna Hills, CA 92653

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: MVH07-2008 Address: 27165 Entidad, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow

1
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Geotivity Dynamic Server Graph

Site: MVH08-2008 Address: 27356 Las Nieves, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: MVH09-2008 Address: Via Noveno, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: MVH10-2008 Address: 23070 Los Alisos Blvd, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow

4
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Geotivity Dynamic Server Graph

Site: MVH11-2008 Address: Corner of Modesto Dr. & Trabuco Rd., Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: MVH12-2008 Address: Via Noveno, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: MVH13-2008 Address: Vista Del Lago and Duende, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Attachment 3:  
 
2007-08 Municipal Facilities (map) 
 
 
 

City of Aliso Viejo 
12 Journey, Suite 100 
Aliso Viejo, CA 92656 
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Attachment 4:  
 
2007-08 Municipal Activities for Litter Control 
 

City of Aliso Viejo 
12 Journey, Suite 100 
Aliso Viejo, CA 92656 
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Municipal Activities for Litter Control 
 
The following is a summary of major accomplishments on litter control that were completed by 
the City during FY 2007-08 
 

• Small Household and Portable Battery Recycling – Receptacles are placed in the 
lobby of City Hall were residents/public can bring their batteries for recycling. 

 
• Annual Inner Coastal Cleanup Event – City staff organized, coordinated two 

cleanup sites within Aliso Viejo creek watershed area as part of the 11th annual inner-
costal cleanup event which was held on September 15, 2007. Over 200 volunteers 
participated and over 1550 pounds of trash and 1100 pounds of recyclables were 
collected. 

 
• America Recycles Day/Mulch Give-away Event – The City coordinated 

with CR&R and distributed 3400 bags of processed green waste (mulch) to 
residents of the cities of Aliso Viejo, Laguna Niguel, Rancho Santa Margarita, 
San Clemente and San Juan Capistrano.  The event was held Soka University 
and was designed to promote the recycling of green waste and to 
commemorate America Recycles Day.  

 
• Electronic Waste Events – The City conducted 4 collection events during FY 2007-

08. Over 192,000 pounds of electronic materials were collected during these events.  
At these events, City staff handed out important information on the countywide 
locations for electronic and household hazardous waste disposal. 

 
• Household Hazardous Waste Events – The City conducted 2 collection events 

during FY 2007-08; July 21, 2007 and January 1, 2008. Four and half-50 gallon 
drums of household batteries, 805 gallons of used oil, 360 gallons of antifreeze and 
153 car batteries were collected. 

 
• Neighborhood Clean Up Events – The City organized six neighborhood cleanup 

events during FY 2007-08.  
 

• Commercial and Residential Recycling Program – The City continued the 
implementation of a citywide curbside green waste recycling program (3 can system), 
a 100% Commercial and Multi Family Material Recovery Facility Program. 

 
• Source Reduction and Recycling Element (SRRE) Program – In FY 05-06 the 

City’s solid waste baseline study, “Source Reduction and Recycling Element (SRRE) 
was approved by the California Integrated Waste Management Board (CWMB).  The 
SRRE outlined several programs for development and implementation to achieve the 
50% diversion rate mandated by AB939.  The following are highlights of the 
programs developed under the SRRE 
- Construction and Demolition (C&D) Recycling Program 
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- Application for the C&D program was revised to make it user-friendly for City 
staff and applicants. 

- 35 applicants/projects were approved  
 

• Department of Conservation (DOC) Beverage Container Grant – The City 
received $11,939.00 in grant funds from the Department of Conservation (DOC) 
Beverage Container Grant to continue the storm drain stenciling program through-out 
the City and to continue the support and assistance to our beverage container recycler, 
Planet Earth. 

 
• Used Oil Block Grant Program (13th cycle) – The City received $11,679.00 in grant 

funds as part of the CIWMB’s Used Oil Block Grant Program. 
 
• Used Oil Certified Recycling Center – There are four certified used oil recycling 

facilities within the City that are inspected semi-annually. 
 

• Universal Waste Collection Service – Staff coordinated with CR&R and the 
program was implemented on April 1st 2008.  This service provides year round 
collection of electronic and other hazardous wastes.  A flyer promoting this 
effort is on the City’s website and is given away at all City events. 
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City of Aliso Viejo 
12 Journey, Suite 100 
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Public information and involvement is one of the most important elements of the City’s Storm 
Water Management Program.  Each member of the City can contribute to storm water quality by 
modifying their activities to reduce the amount of pollution generated and by notifying the 
appropriate agencies of known or potential sources of storm water pollution.  The City’s Public 
Education and Outreach focused on the following: encouraging behavior change, obtaining 
feedback on the Program, fostering a proactive School Program, and increasing participation at 
public outreach events:  
 
 
I.  Encourage Behavior Change  
 
The City created a unique public education and outreach program, specifically to make residents 
aware that storm water pollution prevention begins with us and adjustments in our daily activities 
does reduce nonpoint source pollution.  In FY 2007-08, the City was intent on meeting the 
following objectives: 
 

- Promote community ownership and protection of water resources 
 

- Increase the community’s understanding of storm water pollution prevention 
 

- Promote a clear identification of problem behaviors and solutions 
 

- Educate target audiences about specific methods to prevent pollution 
 
The City accomplished these objectives by developing the following educational materials: 
 

• Best Management Practices for Mobile Detailers Brochure – This brochure provides 
information about using best management practices for the collection, treatment, and 
disposal of wash water generated from washing the exterior and/or interior surfaces of 
vehicles, boats, motorcycles, and light or heavy equipment.  It answers the question of 
why we should be concerned with vehicle waste water discharge as well as gives options 
for wash water management.  Brochure was distributed to all HOAs and is made 
available at City Hall. 

 
• Homeowners Association Storm Water Pollution Prevention Outreach Letter -  The 

Water Quality Management Program for HOA and Property Management Companies 
was updated for FY 2007-08.  Through a city ordinance the HOA and or Property 
Management Companies are required to complete a water quality management plan 
application for the city to review and approve.  The water quality management plan 
application is now available on the city website and can be completed on-line. 

  
• Best Management Practices (BMPs) Handbook for Homeowners Associations 

(HOA) and Property Management Companies -Two hundred copies of the handbook 
were developed and distributed as part of the HOA/Property Management Company 
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WQMP program.  The Handbook provides descriptions, approaches to pollution 
prevention, and suggested protocols on the following BMPs: 
- Common Area, Resident/Tenant Area Landscaping and Lawn Care 
- BMPs for Common Area and Resident/Tenant Area Irrigation 
- Cleaning and Maintenance Activities for Sidewalk, Driveway, and Other Impervious 

Surfaces 
- Waste Handling and Disposal 
- Pet Waste Handling and Disposal 
- Private Street Maintenance 
- Spill Response/Prevention and Cleanup 
- Vehicle Washing 
- Staff & Resident/Tenant Education and Outreach on Storm Water Impacts 

 
• “Homeowner’s Guide for Fertilizing Your Lawn and Garden” Brochure  - A  

fertilizer brochure related to storm water pollution prevention was developed as a 
practical guide to determine how to identify if a fertilizer is needed, how much to apply, 
and suggestions to protect water quality prior to, during, and after the fertilizer 
application. The brochure was distributed to HOAs and property management companies 
and was made available to the public at City Hall and the Aliso Viejo Public Library.  In 
FY 2004-05, 1,500 brochures were distributed. (Appendix B)   

• “Homeowner’s Guide for Proper Water Management for Your Lawn and Garden” 
Brochure - From an urban runoff prevention perspective, a practical guide was 
developed to emphasis the following: how determine when to irrigate, how much to 
irrigate, and best management practices for urban runoff control. (Appendix C)  

 
• “A Homeowners’ Guide to Green Waste Recycling” Brochure – A green waste 

recycling brochure was developed to highlight the benefits of green waste recycling, 
grasscycling, mulching, and composting to the homeowner and the environment.  

 
• “Be Water-Wise, Eliminate Irrigation Runoff” Door Hanger – The City developed an 

Irrigation Runoff BMP Door Hanger, which is distributed throughout the HOAs annually 
(before rainy season).   

 
• Best Management Practices Pamphlet – The City distributed, to all homeowners 

associations, a 5 page glossy pamphlet for homeowners that target urban runoff and 
sources of water quality pollution.  This pamphlet was designed to assist homeowners in 
developing site specific BMPs for landscaping, irrigation, cleaning and maintenance 
activities.   

 
• “Best Management Practices (BMPs) for Construction Sites & Home Remodeling” 

Brochure – The City developed a Construction Site and Home Remodeling Brochure to  
assist permit applicants in developing BMPs for construction projects and to eliminate 
incidences of illegal discharges from construction sites.  The brochures include pictorials 
of the Do’s and Don’ts related to storm water prevention pollution.  At the back of the 
brochure, the applicant signs a certificatory statement that compliance will be met for 
storm water pollution prevention. 
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• Web Page - The City’s Environmental Conservation web page was redeveloped to 
provide information on the Storm Water Pollution Prevention, Green Waste Recycling, 
and Used Oil Recycling Programs.  

 
- Pollution Prevention for Residents 
- Pollution Prevention for Business 
- 10 Ways to Cut Your Trash in Half 
- The Ocean Begins at Your Front Door 
- Hazardous Waste Disposal Companies 
- Pool Maintenance and the Water Quality Act 
- Resources for Recycling Computers 
- Storm Water Pollution Prevention 
- Water Quality Guidelines for Car Wash Fundraisers 
- Water Quality Guidelines for Pet Care 
- Water Plan Management Plan – 2006-07 
- Bag to Bag Recycling Program 
- Wood Canyon Emergent Wetlands 
- H20 Management 
- Informative County Brochures – Project Pollution Prevention 

 
In addition, the City has included the San Diego Regional Water Control Board 
Municipal Permit Order #R9-2002-01 and the Orange County Drainage Area 
Management Plan within the web page and is in the process of redesigning the webpage 
to include important pollution prevention tips and resources along with State and County 
links.   

 
II. Feedback Input on the Public Education and Outreach Program 

The City has provided opportunities for residents to ask questions and give comments about the 
Storm Water Prevention Program.  In FY 2006-07, the City installed GovPopulous®, an online 
customer relationship management (CRM) software for managing citizen requests and 
complaints (Appendix F).  GovPopulous® allows the public to report problems, ask questions, 
and receive information from the City, 24 hours a day, 7 days a week.  Users are also able to 
check the status of their requests at any time. All requests are distributed automatically to the 
appropriate department for response and monitored by the city manager's office.  

GovPopulous® has improved the City’s response to public requests, enhanced interdepartmental 
communication by decreasing duplicative work and lessening clerical work, and has increased 
City’s accountability in measuring results and comparing them to previous periods. 
 
The City has also actively incorporated public feedback into public education and outreach 
programs, where suggestions are given during monthly City Council Meetings, stakeholders 
meetings, public events, etc.  
 
III. Foster Proactive School Programs 
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The City’s School Program objectives are to: 
 

- raise awareness, promote concern and increase skills in improving the quality of 
storm water, 

- promote storm water discussion and behavior at school and home, 
- integrate storm water education into the formal curricula and other school 

activities; and 
- support and enhance the local government and school relationship 

 
The City provided students with the following tools to actively participate in the protection of 
their local waterways and to foster powerful environmental stewards of the future. 
 
• EnviroScape Model – The City purchased an EnviroScape model and through the use of the 

EnviroScape model, visual demonstrations of pollution were given to depict how everyone 
can be part of the problem as well as the solution.  Using the EnviroScape model, students 
learn how much water becomes polluted when it travels over land streets, yards, and through 
storm drains.  Students then see how their personal actions can affect the health of waterways 
in their communities. The model is also used at all City sponsored events.    

 
• “Storm Water Pollution Prevention” Educational Wheel –The City developed a water 

quality education wheel, where children spin the “wheel of fortune-like wheel” to win the 
designated prize by answering an environmental related question.  The storm water 
educational wheel has been invaluable in increasing participation at public outreach events.  
It is an interactive tool to bring both child and parents into the booth.  The success of the 
educational wheel has been surprising.  The bright colors, sound of the wheel spinning and 
the ability to win a “prize” has made it a hit with children.  Equally important, it provides the 
opportunity for the City to interact with the parents and answer any related questions.    

 
• Aliso Viejo Schools Earth and Science Curriculum - As part of the Aliso Viejo School’s 

Earth and Science curriculum, educational materials on storm water pollution prevention 
were distributed. 

 
IV. Increase Participation at Public Outreach Events 
 
Participation in outreach events allows for a two-way communication with the public. It is an 
excellent opportunity to not only disseminate storm water public education information and 
materials but also allows the public to respond with questions, comments and/or concerns.  The 
City provided pollution prevention outreach at the following public events: 
  
• 11th Annual Inner Coastal Cleanup Event – City representatives organized, coordinated, 

and staffed three sites at the annual clean-up event on September 15th 2007. Over 200 
volunteers, youth groups and community leaders participated in this event. The cleanup was 
conducted at the Aliso Viejo Ranch and Dairy Fork as part of Aliso Creek watershed and 
Canyon Vista Park as part of Wood Canyon Creek watershed. Over 1550 pounds of trash and 
1100 pounds of recyclable items were collected by area residents, including members of local 
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Girl Scout and Boy Scout Troops, students from Soka University and other public schools, 
and members of local churches.   

 
• Electronic Waste Collection Events – The City annually hosts four collection events 

that are held at SOKA University.  The first quarterly event (July 21st 2007) generated 
68,850 pounds of electronic waste.  The second quarterly event (October 13th, 2007) 
generated 34,580 pounds of electronic waste.  The third quarterly event (January 1st 
2008) generated 72,150 pounds of electronic waste.  The fourth quarterly event (April 
19th 2008) generated 17,190 pounds of electronic waste.  The City handed out 
important information and locations where electronic waste can be taken for proper 
disposal. 

 
• Household Hazardous Waste Events – The City annually hosts two collection 

events that are held in conjunction with the City’s e-waste events, at SOKA 
University.  The first event (July 21st 2007) generated 165 gallons of used oil, 40 
gallons of antifreeze, 113 car batteries and two and half -50 gallons drums of 
household batteries. The second event (January 1st 2008) generated 640 gallons of 
used oil, 320 gallons of antifreeze, 40 car batteries and two -50 gallons drums of 
household batteries. 

 
• Neighborhood Cleanup Events – The City conducted six neighborhood cleanup events 

where additional, miscellaneous, household waste was collected.   
 
• City Fall Harvest Event – The City hosted a booth at the annual City Fall Harvest Event on 

October 27th 2007. The Storm Water Pollution Prevention” Educational Wheel and 
EnviroScape was utilized as a “Q&A” technique to discuss pollution prevention. Brochures 
and other educational materials were disseminated as well as promotional items that educated 
the public on pollution prevention. 

 
• Waterwise Landscaping and Urban Runoff Prevention Workshop – As part of the City’s 

HOA WQMP Program, a workshop on storm water pollution prevention was held at City 
Hall on April 9th 2008.  This workshop was available to all Landscape Companies contracted 
with the HOA’s/Property Management Companies.  The workshop focused on practical 
implementation procedures related to landscaping and irrigation, cleaning and maintenance, 
and best management practices involving construction activities.   

 
• Founder’s Day Event –The City hosted an annual Founders Day Event at the Aliso Viejo 

Ranch on September 29th 2007.  Environmental Staff hosted the water quality booth.  The 
EnviroScape and Water Quality Wheel of Knowledge were used to promote water quality and 
pollution prevention. 

 
• Mulch Give-Away Event – The City hosted the annual mulch give away event on November 

17th 2007 and was held in cooperation with the following cities; San Juan Capistrano, Laguna 
Niguel, Laguna Hills, Dana Point, and San Clemente.  The event promoted green waste 
recycling.  An estimated 2800 bags of mulch was given away to these cities’ residents. 

 

0033499



 7

• Soka University’s International Festival – City staff attended the event on May 3rd 2008. 
Brochures and informative information were handed out in order to help educate the public 
about storm water pollution run off, recycling, and household hazardous waste.  The 
EnviroScape Watershed model was also demonstrated. 

 
• Public Outreach at 4th of July Celebration – Through the City of Aliso Viejo’s booth, CAA 

staff disseminated brochures and other educational materials as well as promotional items to 
bring awareness to water quality issues and conservation of natural resources by recycling.  
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OUTREACH MATERIALS 
 

Homeowners Association Public Outreach Letter 
 
 Aliso Viejo is a City with tremendous beauty, rugged coastline, accessible waterways and a 
temperate climate that affords residents a year-around opportunity to play on our beautiful 
beaches.  It's a life style we cherish and others envy.  Ironically, it's the very life style we lead 
(modern, fast paced, urbanized) to afford ourselves the time to enjoy the quality of life our 
surroundings offer, that often causes storm water pollution, which is also referred to as urban 
runoff.   
 
Even though you live miles from the Pacific Ocean, you may be polluting it without knowing it.  
Pollutants such as automotive fluids, break dust, leaves, grass clippings, pet waste, cigarette 
butts, mop water, dirt, and unfinished beverages are generated everyday and combine to create a 
gooey, sticky, stinky unhealthy mess that contaminates and closes our beaches. 
 
When it rains, or when water is used, pollutants are picked-up from the ground and carried into 
the nearest storm drain down the street. The storm drains are not connected to a treatment 
system, so everything that flows down the drain goes directly to the nearest water body, 
ultimately flowing into the ocean. This pollution is a problem that affects all of us through 
beaches closures; human health and safety concerns; and marine life; coastal and wetland 
habitats impairments. 
 
The City has developed an educational campaign to our residents, businesses and industry about 
the causes of storm water pollution and about pollution prevention behaviors that we can adopt 
to help improve our water quality.  Included in this package, are several general storm water 
pollution prevention brochures to inform our community about the origins of non-point source 
pollution and pollutants and provide Best Management Practice's guidelines for specific 
activities.    

Starting today, you can make a difference and help the City clean our beaches and waterways. 
We need every one to take action to reduce the amount of pollution generated in our community. 
Simply follow the three A’s towards reducing storm water and urban runoff: 

- Be Aware of your part in storm water runoff 

- Take Action and change habits that can make a difference in our waterways 

- Notice Activities that may adversely affect drainage ways, creeks and lakes. 

Remember, pollutants that you don't stop today, will close our beaches tomorrow.   Visit us at 
our website, http://ci.aliso-viejo.ca.us, “Living and Working, Environmental Conservation” or 
please call us at (949) 425-2500 for further information on how the City can assist you. 
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Be Water-Wise & Save 
Money for Your Vacation 
Improper and inefficient irrigation can waste 35% to 50% of irrigation water and lead to runoff of irrigation 
water.  Implementing efficient irrigation techniques can save you money on your water and energy bills earning 
you money for your vacation.  Irrigating efficiently also protects Aliso Viejo’s water quality.  Runoff from 
inefficient irrigation carries many pollutants from landscaped areas such as fertilizer, pesticides, herbicides, and 
sediment, and has been identified as one of the most significant sources of pollution in our City’s creeks.  
Below are Water-Wise tips to minimize or eliminate irrigation runoff.  For additional information please refer to 
the City’s Environmental page at  www.CITYOFALISOVIEJO.COM and the Landscape Watering Tips on 
the back for suggested weekly watering schedule by month for spray-head irrigation systems. 
 
TTTIIIPPPSSS   TTTOOO   MMMIIINNNIIIMMMIIIZZZEEE   OOORRR   EEELLLIIIMMMIIINNNAAATTTEEE   IIIRRRRRRIIIGGGAAATTTIIIOOONNN   RRRUUUNNNOOOFFFFFF   

 Periodically inspect and fix leaks and misdirected sprinklers. 
 Set sprinklers to water the lawn or garden only – not the street or sidewalk.  NEVER WATER IF THE 

SOIL IS STILL WET! 
 Water trees and shrubs, which have deep root systems, longer and less frequently than shallow-rooted 

plants that require smaller amounts of water more often. 
 Properly condition your soil - Water does not easily penetrate Aliso 

Viejo’s clay soils. Adding organic matter to clay soils will increase 
the penetrability of clay soils. 

 Water the lawn or garden during the coolest part of the day (early 
morning is best). Avoid watering on windy days. 

 Use soaker hoses or trickle irrigation systems for trees and shrubs. 
 Use mulch around shrubs and garden plants to reduce evaporation 

from the soil surface and cut down on weed growth. 
 Remove thatch and aerate turf to encourage movement of water to the root zone. 
 Raise your lawn mower cutting height – longer grass blades help shade each other, reduce evaporation, 

and inhibit weed growth.  
 Install moisture sensors on sprinkler systems. 

OOOTTTHHHEEERRR   WWWAAATTTEEERRR---WWWIIISSSEEE   TTTIIIPPPSSS   

 Plant drought-tolerant vegetation. 
 Group plants according to their water needs.  
 Make sure soil is healthy. 
 Limit turf areas to those needed for practical uses.

Efficient water use can have major environmental, public health, and economic benefits by helping to improve 
water quality, maintaining aquatic ecosystems, and protecting drinking water resources.  Over watering invites 
disease; increases the need for fertilizer; and wastes water. To protect and preserve our local streams and creeks, 
the City of Aliso Viejo would like to enlist your cooperation by minimizing or eliminating irrigation runoff to 
the maximum extent possible. 
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Landscape Watering Tips 

 
Suggested WEEKLY Watering Schedule by Month for spray-head irrigation 
systems: 
Month Turfgrass Trees, Shrubs, 

Groundcover Notes % 
Option*** 

Nov-Feb 2 days, 2 cycles* of  
2 minutes 

1 day, 2 cycles* of 3 
minutes 

Turn water off before rains and let soil 
dry before turning water on again 30% 

Mar-Apr 3 days, 2 cycles* of  
3 minutes 

2 days, 2 cycles* of 4 
minutes 

March/April is the most active growth 
period for turfgrass and other plants. 
Be sure to water adequately. 

70% 

May  3 days, 3 cycles* of 
3  minutes 

2 days, 3 cycles* of 3 
minutes   80% 

Jun – Aug 3 days, 2 cycles* of  
3 minutes 

2 days, 3 cycles* of 3 
minutes   100% 

September** 4 days, 2 cycles* of  
3 minutes 

2 days, 2 cycles* of 4 
minutes   70% 

October** 3 days, 2 cycles* of  
3 minutes 

2 days, 2 cycles* of 3 
minutes   50% 

*By "cycling" your irrigation timer to turn on for the suggested number of minutes an hour apart, you reduce 
runoff and gain deeper watering and healthier root growth. Start with this weekly schedule and increase the 
times only if your plants show signs of stress. If stress occurs only in isolated area, check your irrigation system 
before increasing the time. 

**In September, plant’s water needs drop by approximately 30 percent even if the temperature is hotter, for two 
reasons: (1). the days are shorter, so evaporation decreases; and  (2). plants begin to go into a dormant phase 
where they need less water. In some years, humidity is also higher, increasing your level of discomfort, but 
decreasing plant water needs as it slows the rate of evaporation. This rapid drop in water needs will continue in 
October and November. 

***Some irrigation controllers have a feature by which the watering time can be set by changing the percentage 
instead of specifically entering the days, cycles and minutes. 
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Aliso Viejo’s GovPoplous 
 

 

 

     

Open a New Ticket  

 

Welcome to the govPopulous system 

for the City of Aliso Viejo, California. 

This system has been established to 

help you find out information, report 

problems, and receive information 

from the City of Aliso Viejo 24 hours a 

day/ 7 days a week.  

 

We have made it easy! 

  
  

Select a Category: 

*** Please Select a Category ***
Aliso Viejo HOA Management Companies
Aliso Viejo Forms
Animals, Pets, Bees, Insects & Rodents
AVCA
Business Information
City Council

  

Select a Subcategory: 

*** Please Select a Subcategory ***  
 

 

 

 
 

 
Status of Your Ticket  
Top of Form 
If you have already opened a ticket with the govPopulous 

system, please enter your ticker number in the space provided 

next. 

Click here if you do not remember your ticket number. 

 

Ticket 

Number: 
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City of Aliso Viejo 
12 Journey, Suite 100 
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City of Aliso Viejo
New Development Projects

FY 2007-08

Permanent Structural BMPs
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Vantis Residential/Vantis Residental 
Stages 2022 & 2046 New X A.V. Pkwy & Grand 38.5 AC X X X X X X X X X X X X X X X X X X X X X X X X X

Glenwood at Aliso Viejjo 2024 NEW X 25002 Golf Drive 227 AC X X X X X X X X X X X X X X X X X X X X X X X

Walgreen 2110 New X Aliso Creek/Enterprise 3 AC X X X X X X X X X X X X X X X X X X X X X X X X

Renaissance Club Sport 2040 & 2041 New X A.V. Pkwy & Enterprise 6.29 AC X X X X X X X X X X X X X X X X X X X X X X X

Ventana Ridge 2049 New X Glenwood/Aliso Creek 9 AC X X X X X X X X X X X X X X X X X X

Summit Phase 6 (Office Bldg & Pkg 
Structure) 2081 New X Aliso Viejo/Enterprise 5.12 AC X X X X X X X X X X X X X X X X X X X X

Taco Bell at the Aliso Commons T.C. SDP05-11 New X Aliso Creek/Enterprise 0.92 AC X X X X X X X X X X X X X X X X X X X

Applicable Routine Structural Source Control BMPsType of Development Selected Treatment Control BMPsApplicable Routine Non-Structural Source Control BMPs
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City of Aliso Viejo
Industrial Facility Inventory

Business Name Priority Street Number Street Name Street Suffix Unit Zip Phone SIC Code
ACE TUBE BENDING LOW 14 JOURNEY 92656 949-362-2220 3498
ACTA LABS INC LOW 27101 ALISO CREEK Road 92656 949-595-0641 3821
ADVANCED MOVING SYSTEMS LOW 1 ARGONAUT 92656 949-587-9878 4214
ABRACON CORPORATION LOW 29 JOURNEY 92656 949-448-7070 5063
ALISO VIEJO SELF STORAGE LOW 36 JOURNEY 92656 949-360-0800 4225
ALLIED SIGNAL INC-AIRCRAFT BEARING LOW 25 JOURNEY 92656 949-360-0079 3728
ALPHAGRAPHICS LOW 27131 ALISO CREEK Road 140 92656 949-448-7020 2752
AMERICAN COMPUTER OPTICS LOW 27111 ALISO CREEK ROAD Road 150 92656 949-362-2622 3577
AMERICAN ZETTLER INC LOW 75 COLUMBIA 92656 949-831-5000 3679
ARBONNE INTERNATIONAL LOW 15 ARGONAUT 92656 949-770-2610 3999
AZZAZY TECHNOLOGY INC LOW 27111 ALISO CREEK Road 115 92656 949-448-7840 3812
B.& C. MOVING LOW 71 ARGONAUT 92656 949-472-1131 4214
BAG STAND CO INC LOW 39 ARGONAUT 92656 949-455-0111 2393
BEBE MODE INC LOW 6 JOURNEY 300 92656 949-362-1213 2369
BEKINS VAN LINES/MOVING & STORAGE LOW 1 ARGONAUT 92656 949-551-4858 4214
C R TECHNOLOGY INC LOW 125 COLUMBIA 92656 949-448-0443 3844
CAPISTRANO UNIFIED SCH DIST/TRANSPORTATION FAC HIGH 2 LIBERTY 92656 949-489-7365 4151
DIMENSIONS IN SCREEN PRINTING LOW 21 ARGONAUT 92656 949-597-9120 2759
ENCOMPASS ELECTRICAL TECH LOW 20 JOURNEY 92656 3674
EQUIDYNE SYSTEMS INC LOW 27121 ALISO CREEK Road 120 92656 949-360-8138 3841
FAUNS FOLLIES LOW 23412 PACIFIC PARK Drive 92656 949-643-0274 2771
GRAPHIC COMMUNICATIONS LOW 16 JOURNEY 92656 949-497-3329 2752
HARDCORE EXTREME SPORTS LOW 11 COLUMBIA 92656 949-349-9300 2339
HUNTER GRAPHICS INC LOW 21 ARGONAUT 92656 714-768-1899 2752
LABRATORY CONSTRUCTION SPECIALISTS LOW 37 BROOKLINE 92656 949-425-5440 3821
MEDSTONE INTERNATIONAL INC LOW 100 COLUMBIA 100 92656 949-448-7880 3841
PARA TECH COATING INC LOW 35 ARGONAUT 92656 949-855-8010 3479
PELTEK INC LOW 35 ARGONAUT 92656 949-855-0617 3851
PEPSI COLA WEST (RYDER TRUCK) MEDIUM 27717 ALISO CREEK Road 92656 949-643-5700 4212
PRINTAMERICA.COM LOW 28 ARGONAUT 130 92656 949-462-3900 2752
Q-LOGIC CORPORATION LOW 26600 Aliso Viejo Parkway Drive 92656 714-389-6011 3674
REINKE ENTERPRISES LOW 26895 ALISO CREEK Road 92656 949-831-3740 3999
ROYAL MOVING & STORAGE LOW 1 ARGONAUT 92656 949-458-8938 4214
SCREENING SYSTEMS INC LOW 7 ARGONAUT 92656 949-855-1751 3829
SHURGARD ALISO VIEJO LOW 41 BROOKLINE Drive 92656 949-448-8444 3999
STOR-IT SELF STORAGE LOW 51 ARGONAUT 92656 949-770-1212 4225
TAMIYA AMERICA INC LOW 2 ORION 92656 949-362-2240 3944
THE GAS COMPANY/SEMPRA ENERGY LOW 1 LIBERTY 92656 949-448-8509 4924
TRANSPAC TECHNOLOGY SOURCE LOW 92 ARGONAUT 205 92656 949-595-8070 3674
U.S. POST  OFFICE LOW 91 COLUMBIA 92656 4311
U.S. POSTAL SERVICE LOW 22 JOURNEY 92656 4311
UNITED PARCEL SERVICE HIGH 22 BROOKLINE Drive 92656 949-643-6666 4215
ZETTLER SYSTEMS LOW 75 COLUMBIA 92656 714-448-9560 3841
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OC HCA Report
Aliso Viejo Food Facilities with Water Quality Issues

Facility Name Facility Address OC HCA Inspection Date
ALISO COFFEE & DONUTS 27782 ALISO CREEK STE B 03/03/2008
ALISO CREEK SHELL FOOD-MART 27882 ALISO CREEK RD 04/22/2008
BRUEGGERS BAGEL BAKERY #515 26921 ALISO CREEK RD STE F 04/29/2008
COLD STONE CREAMERY #245 26711 ALISO CREEK RD STE 102 02/06/2008
DAIRY QUEEN 27782 ALISO CREEK RD STE A 03/27/2008
DAPHNES GREEK CAFE 26611 ALISO CREEK RD STE C 02/04/2008
INKA MAMAS ALISO VIEJO 26741 ALISO CREEK RD STE E 03/17/2008
JADE PALACE II 26921 ALISO CREEK RD 04/29/2008
KANPAI SUSHI 26601 ALISO CREEK STE A 03/18/2008
MOB TOWN PIZZA 26705 ALISO CREEK RD STE C 02/06/2008
NAGOYA SUSHI 27792 ALISO CREEK RD STE B-130 03/27/2008
OPAH RESTAURANT & BAR 26851 ALISO CREEK RD 03/17/2008
PASTA POMODORO 26611 ALISO CREEK RD STE A 05/07/2008
R & M PACIFIC RIM INC 27055 ALISO CREEK RD 03/28/2008
RALPHS #755 26901 ALISO CREEK RD 04/23/2008
STADIUM BREWING COMPANY 26731 ALISO CREEK RD STE C 03/10/2008
SUBWAY #9369 26921 ALISO CREEK RD STE C 04/29/2008
THAI BITE THAI CUISINE 26921 ALISO CREEK RD STE J 04/25/2008
URBAN THAI BISTRO 26841 ALISO CREEK RD STE D 03/18/2008
WINGNUTS 26711 ALISO CREEK STE 100B 02/06/2008
Z PIZZA 26921 ALISO CREEK RD STE D 03/27/2008
ZEN SUSHI & BAR 26952 LA PAZ RD STE B 05/22/2008

OC HCA conducted a total of 209 Inspections in Aliso Viejo. Facilities with water quality issues were inspected by City saff
immediately after receiving OC HCA reports. City staff confirmed the implementation of BMPs for pollution prevention

0033510



 
 
Attachment 9:  
 
2007-08 Commercial Facilities 
 
 

City of Aliso Viejo 
12 Journey, Suite 100 
Aliso Viejo, CA 92656 

0033511



City of Aliso Viejo
Commercial Facilities

Business Name Priority Street Number Street Name Street 
Suffix Unit City Zip Business Phone 

Number SIC Code Longitude (X) Latitude (Y) FOG Requirements

ADVANCE AUTOMOTIVE Medium 27802 ALISO CREEK Road D120 Aliso Viejo 92656 949-425-0434 7538 33.55784 -117.69461
ALISO AUTOCARE & TIRE Medium 22972 PACIFIC PARK Drive Aliso Viejo 92656 949-448-9661 7538 33.58072 -117.73557
ALISO COFFEE-DONUT High 27782 ALISO CREEK Road B Aliso Viejo 92656 949-362-0831 5812 Grease Interceptor
ALISO CREEK MARKET-DELI Medium 23411 LAUGNA HILLS Drive Aliso Viejo 92656 949-362-7505 5141 Grease Interceptor
ALISO CREEK SHELL High 27882 ALISO CREEK Road Aliso Viejo 92656 949-362-1854 5541 33.55864 -117.69349
ALISO CREEK SHELL STORE #6311 High 27055 ALISO CREEK Road Aliso Viejo 92656 949-448-7481
ALISO FOREIGN CAR Medium 27802 ALISO CREEK Road D140 Aliso Viejo 92656 949-831-1525 7538 33.55784 -117.69461
ALISO SPORTS TAVERN High 27822 ALISO CREEK Road Aliso Viejo 92656 949-362-5919 5812 Grease Interceptor
Aliso Viejo AUTO CTR Medium 27802 ALISO CREEK Road 110 Aliso Viejo 92656 949-362-1961 7538 33.55784 -117.69461
Aliso Viejo FOREIGN CAR SPEC Medium 27802 ALISO CREEK Road Aliso Viejo 92656 714-495-5545 7538
Aliso Viejo GOLF CLUB Low 25002 GOLF Drive Aliso Viejo 92656 949-598-9200 7992 33.59784 -117.72397
Aliso Viejo PET CLINIC Medium 22912 PACIFIC PARK Drive E Aliso Viejo 92656 949-916-7387 742 33.58208 -117.73517
ALL HANDS CARWASH DETAIL CTR. High 22952 PACIFIC PARK Drive Aliso Viejo 92656 949-716-3600
BANFIELD THE PET HOSPITAL Medium 26761 ALISO CREEK Road Aliso Viejo 92656 949-360-0807 742
BASKIN-ROBBINS High 26886 LA PAZ Road Aliso Viejo 92656 949-831-3175 5812 33.57288 -117.70397
BIG O TIRES Medium 27812 ALISO CREEK Road E100 Aliso Viejo 92656 949-362-4225 5531 33.55792 -117.69445
BOUDIN BAKERY High 26601 ALISO CREEK Road A Aliso Viejo 92656 949-557-1849 5812 Grease Interceptor
BOUDIN SAN FRANCISCO BAKERY & CAFÉ High 26611 ALISO CREEK Road 8 Aliso Viejo 92656 949-362-3960 5812 33.5548 -117.71621
BRUEGGER'S BAGELS High 26921 ALISO CREEK Road F Aliso Viejo 92656 949-360-8217 5812 Grease Interceptor
BURGER KING #10655 High 26801 ALISO CREEK Road Aliso Viejo 92656 714-831-4110 5812 Grease Interceptor
ARBYS High 27007 LA PAZ Road Aliso Viejo 92656 949-643-1913 5812 Grease Interceptor
CAFÉ ALISO High 8 ARGONAUT 180 Aliso Viejo 92656 949-588-6934 5812 33.59608 -117.72381 Grease Interceptor
CARL'S JR #884 High 23002 ALISO CREEK Road Aliso Viejo 92656 949-362-9689 5812 33.59864 -117.74301 Grease Interceptor
CANDY CASTLE Low 26851 ALISO CREEK Road Aliso Viejo 92656
CARWASH CONCEPTS Medium 22953 PACIFIC PARK Drive Aliso Viejo 92656 949-362-1500 7542 33.5812 -117.73541
CHEVERON STATIONS #1404 High 23022 ALISO CREEK Road Aliso Viejo 92656 310-694-7452 5541
CHILI'S GRILL/BAR High 26631 ALISO CREEK Road Aliso Viejo 92656 949-448-9022 5812 33.5548 -117.71589 Grease Interceptor
CLASSIC CREAMERY High 22912 PACIFIC PARK B Aliso Viejo 92656 949-831-2672 5812 33.58208 -117.73517
CLEAR WATER POOL SVC Low 65 RAMBLING Lane Aliso Viejo 92656 949-831-3954 1799 33.57224 -117.71125
COASTAL CUSTOM PAINTING Low Aliso Viejo 92656 949-360-4046 1721
COLDSTONE CREAMERY Low 26711 ALISO CREEK Road 92656
COLORCRAFT CUSTOM PAINTING Low Aliso Viejo 92656 949-362-8441 1721
COSMO'S ITALIAN KITCHEN High 23411 LAGUNA HILLS Drive A Aliso Viejo 92656 949-448-9040 5812 33.5908 -117.71293 Grease Interceptor
COX COMMUNICATIONS OF OC Low 17 JOURNEY Aliso Viejo 92656 949-546-2000 4841
COX X-RAY CORP Low 27101 ALISO CREEK Road 152 Aliso Viejo 92656 949-581-9992 5047 33.55488 -117.70677
CRAIG'S APPLIANCE SVC Low 5 HELMCREST Aliso Viejo 92656 949-831-4699 5078 33.59464 -117.73709
CREATIVE CAKERY High 26852 LA PAZ Road Aliso Viejo 92656 949-362-4900 5812
CUISINE FOR YOU & NUTRITION High 3 BLUE POINT Aliso Viejo 92656 949-362-9032 5812 33.5644 -117.72933
DAIRY QUEEN High 27782 ALISO CREEK Road Aliso Viejo 92656 949-362-0623 5812 33.55768 -117.69509 Grease Interceptor
DAPHNE'S GREEK CAFE High 26601 ALISO CREEK Road Aliso Viejo 92656 949-831-5004 5812 Grease Interceptor
DEL TACO #937 High 26951 ALISO CREEK Road Aliso Viejo 92656 949-448-9171 5812 33.55488 -117.70989 Grease Interceptor
DOMINO'S PIZZA #7476 High 27131 ALISO CREEK Road Aliso Viejo 92656 949-389-0333 5812 Grease Interceptor
DOUGH NATION High 27131 ALISO CREEK Road 150 Aliso Viejo 92656 949-349-0600 5812 Grease Interceptor
ECONO LUBE N'TUNE Medium 22932 GLENWOOD Road Aliso Viejo 92656 949-643-9667 7538 33.59712 -117.71885
EDWARD'S CINEMAS High 26701 ALISO CREEK Road Aliso Viejo 92656 949-582-4020 7832 Grease Interceptor
EL POLLO LOCO #5935 High 22902 PACIFIC PARK Drive Aliso Viejo 92656 949-916-2619 5812 33.58232 -117.73509 Grease Interceptor

1 of 3

0033512



City of Aliso Viejo
Commercial Facilities

ELDORADO CAR WASH High 26815 LA PAZ Road Aliso Viejo 92656 7542
FAT BURGER High 26741 ALISO CREEK Road A Aliso Viejo 92656 949-362-0070 5812 33.5548 -117.71373
FIRST CLASS GLASS, INC. Low 35 BROOKLINE Aliso Viejo 92656 949-362-9915 7536
GENTLE TOUCH DOG GROOMING Medium 19 JOURNEY Aliso Viejo 92656 949-425-0700 752 33.56848 -117.72533
INDEPENDENT SERVICE CTR Medium 27822 ALISO CREEK Road C180 Aliso Viejo 92656 949-448-0056 7538 33.55792 -117.69429
ITALIAN EXPRESS High 27792 ALISO CREEK Road Aliso Viejo 92656 949-425-8141 5812 33.55784 -117.69477
JACK IN THE BOX #3533 High 27282 ALISO CREEK Road Aliso Viejo 92656 949-360-0834 5812 33.55864 -117.69349 Grease Interceptor
JACK SHRIMP High 26705 ALISO CREEK Road E Aliso Viejo 92656 949-448-0085 5812 Grease Interceptor
JADE PALACE CHINESE High 26921 ALISO CREEK Road E Aliso Viejo 92656 949-360-7666 5812 33.5548 -117.71029 Grease Interceptor
JIFFY LUBE NO. 1339 Medium 27822 ALISO CREEK Road Aliso Viejo 92656 909-613-1772 7549
KANPAI SUSHI High 26601 ALISO CREEK Road A Aliso Viejo 92656 949-360-8883 5812 Grease Interceptor
KELLY'S COFFEE & FUDGE FACTORY Medium 26921 ALISO CREEK Road J Aliso Viejo 92656 949-360-0525 5812 33.5548 -117.71029
LA PAZ CAR WASH AUTO REPAIR High 26815 LA PAZ Road Aliso Viejo 92656 949-831-2338 7542 33.572 -117.70501
LA PAZ CHEVRON High 26815 LA PAZ Road Aliso Viejo 92656 949-831-2714 5541 33.572 -117.70501
LABORATORY CONSTRUCTION SPECIALISTS Low 37 BROOKLINE Aliso Viejo 92656 949-425-5440 1796
LITTLE CAESARS PIZZA High 26501 ALISO CREEK Road Aliso Viejo 92656 949-362-4972 5812 33.55488 -117.71853
LUKE'S CHICAGO PIZZA INC High 23411 LAGUNA HILLS Drive M Aliso Viejo 92656 949-362-4060 5812 33.5908 -117.71293
M J'S ESPRESSO High 2 FLUOR DANIEL Drive Aliso Viejo 92656 949-360-7700 5812
MISSION AUTO SERVICE Medium Aliso Viejo 92656 949-360-0775
MFK PAINTING Low 2 LYNOAK Aliso Viejo 92656 949-582-0717 1721 33.59432 -117.71541
MOB TOWN PIZZA High 26705 ALISO CREEK Road C Aliso Viejo 92656 949-362-7555 5812 33.5548 -117.71429 Grease Interceptor
MOBIL OIL CORP AND TOUCH FREE CARWASH High 23431 LAGUNA HILLS Drive Aliso Viejo 92656 703-849-3330 5541 33.5908 -117.71301
MOBIL STATION High 26996 LA PAZ Road Aliso Viejo 92656 949-351-3157
NAGOYA SUSHI High 27792 ALISO CREEK Road B130 Aliso Viejo 92656 949-360-4002 5812 33.55784 -117.69477 Grease Interceptor
NORTHWOOD 76 High 24281 PACIFIC PARK Drive Aliso Viejo 92656 949-643-2441 5541 33.56864 -117.70789
OAKLEAF WM/PETSMART #102 High 26761 ALISO CREEK Road Aliso Viejo 92656 949-643-2679 752
OLAMENDI'S MEXICAN High 26952 LA PAZ Road B Aliso Viejo 92656 949-831-4971 5812 33.57352 -117.70285 Grease Interceptor
ON THE BORDER #002 High 26661 ALISO CREEK Road Aliso Viejo 92656 949-643-3827 5812 Grease Interceptor
OPAH RESTAURANT High 26851 ALISO CREEK Road Aliso Viejo 92656 949-360-8822 5812 33.5548 -117.71141 Grease Interceptor
PACIFIC AUTOMOTIVE Medium 27802 ALISO CREEK Road Aliso Viejo 92656 949-362-8212 7538 33.55784 -117.69461
PACIFIC PARK MARKET-DELI High 27792 ALISO CREEK Road B100 Aliso Viejo 92656 949-362-0330 5141 Grease Interceptor
PANDA-PANDA SUSHI High 26841 ALISO CREEK Road A Aliso Viejo 92656 949-362-2888 5812 33.5548 -117.71157 Grease Interceptor
PARA TECH COATING INC Low 35 ARGONAUT Aliso Viejo 92656 949-855-8010 3479 33.5952 -117.72541
PASTA BRAVO INC High 95 ARGONAUT 115 Aliso Viejo 92656 949-829-0700 5812 33.5952 -117.72325
PASTA POMODORO High 26611 ALISO CREEK Road A Aliso Viejo 92656
PEP BOYS #880 Medium 26881 ALISO CREEK Road Aliso Viejo 92656 949-362-9254 5531 33.5548 -117.71093
PEPPINO'S ITALIAN RESTAURANTS High 26952 LA PAZ Road Aliso Viejo 92656 949-643-1355 5812 33.57352 -117.70285
PETSMART High 26761 ALISO CREEK Road Aliso Viejo 92656 949-643-2285 752
PET GROOMING Medium 26761 ALISO CREEK Road Aliso Viejo 92656 949-643-2406 752 33.5548 -117.71341
PET SUITES Medium 19 JOURNEY Aliso Viejo 92656 949-224-9527 752 33.56848 -117.72533
PHILLY'S BEST CHEESESTEAK SHOP High 26705 ALISO CREEK Road F Aliso Viejo 92656 949-362-2486 5812 33.5548 -117.71429 Grease Interceptor
PICK-UP PIZZA High 22912 PACIFIC PARK Drive C Aliso Viejo 92656 949-916-5000 5812 33.58208 -117.73517 Grease Interceptor
PIZZA OUTLET High 27001 MOULTON PKWY 105 Aliso Viejo 92656 949-831-2040 5812 33.5592 -117.70109
PRESTIGE STATIONS INC NO. 5451 Medium 27491 LA PAZ Road Aliso Viejo 92656 5541
PROCARE AUTOMOTIVE SERV Medium 24281 PACIFIC PARK Drive Aliso Viejo 92656 7538
RALPH'S #755 High 26901 ALISO CREEK Road Aliso Viejo 92656 949-362-3727 5411 Grease Interceptor
RENATO BENZ SERVICE Medium 27822 ALISO CREEK Road Aliso Viejo 92656 949-360-0154 7538
ROMANO'S MACARONI GRILL #145 High 26641 ALISO CREEK Road Aliso Viejo 92656 949-425-0180 5812 33.5548 -117.71573 Grease Interceptor
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City of Aliso Viejo
Commercial Facilities

ROUND TABLE PIZZA High 24012 ALISO CREEK Road Aliso Viejo 92656 949-951-3403 5812 Grease Interceptor
SAV-ON #3152 Low 26891 ALISO CREEK Road Aliso Viejo 92656 949-360-4081 5399
SCOTT'S DONUTS High 23411 Aliso Viejo Way C Aliso Viejo 92656 949-643-2916 5812 Grease Interceptor
SHARK'S MEXICAN FOOD High 26811 ALISO CREEK Road Aliso Viejo 92656
SHONOYA JAPANESE FOOD TO GO High 27662 ALISO CREEK Road 2114 Aliso Viejo 92656 949-425-8192 5812 33.5568 -117.69749
SIAMESE EXPRESS High 26952 LA PAZ Road C Aliso Viejo 92656 949-831-0882 5812 33.57352 -117.70285 Grease Interceptor
SOKA UNIVERSITY & CAFETERIA High 1 UNIVERSITY Drive Aliso Viejo 92656 949-480-4094 5812 Grease Interceptor
STADIUM BREWING CO. High 26731 ALISO CREEK Road C Aliso Viejo 92656 949-448-9611 5812 33.5548 -117.71389 Grease Interceptor
STARBUCKS COFFEE CO High 27072 LA PAZ Road Aliso Viejo 92656 949-362-1415 5812 33.57424 -117.70117
STATER BROTHERS MARKETS #143 High 26892 LA PAZ Road Aliso Viejo 92656 909-783-5038 5411
SUBWAY SANDWICHES & SALADS High 26921 ALISO CREEK Road D Aliso Viejo 92656 949-360-1125 5812 33.5548 -117.71029
TACO BELL #19325 High 26251 ALISO CREEK Road Aliso Viejo 92656 949-831-4122 5812 Grease Interceptor
TARGA ACCESSORIES INC Low 21 JOURNEY Aliso Viejo 92656 949-362-2505 5571 33.56848 -117.72533
TARGET - NURSERY Medium 26932 LA PAZ Road Aliso Viejo 92656 949-643-0337 5311 Grease Interceptor
SHELL SERVICE STATION High 27055 ALISO CREEK Aliso Viejo 92656 714-241-5036 5541
THAI BITE High 26921 ALISO CREEK Road J Aliso Viejo 92656 949-643-0627 5812 Grease Interceptor
MAKI YAKI SUSHI High 22912 PACIFIC PARK Drive G Aliso Viejo 92656 949-215-7160 5812 Grease Interceptor
U S AUTOMOTIVE Medium 27802 ALISO CREEK Road D100 Aliso Viejo 92656 949-425-1795 7538 33.55784 -117.69461
UNOCAL FAST BREAK Aliso Viejo High 26871 ALISO CREEK Road Aliso Viejo 92656 949-425-0662 5541 33.5548 -117.71109
URBAN THAI High 26841 ALISO CREEK Road D Aliso Viejo 92656
WAHOO'S FISH TACOS High 26741 ALISO CREEK Road D Aliso Viejo 92656 949-389-9399 5812 33.5548 -117.71373 Grease Interceptor
WINGNUTS Low 26711 ALISO CREEK Road 100B 92656 Grease Interceptor
WINSTON TIRE CO Medium 22972 PACIFIC PARK Drive Aliso Viejo 92656 949-215-2002 7538 33.58072 -117.73557
XECUTIVE DETAIL Medium 23412 PACIFIC PARK Drive 2F Aliso Viejo 92656 949-215-4601 7542 33.56968 -117.73205
Z PIZZA High 26921 ALISO CREEK Road D Aliso Viejo 92656 949-425-0102 5812 33.5548 -117.71029 Grease Interceptor
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CITY OF ALISO VIEJO 

WATER QUALITY MANAGEMENT SUBMITTAL FORM 2008 
Please fill out the application and submit the form to City Hall by February 15, 2008 (City Hall address 
and contact information is listed below).  Information from this application will help City staff assess the 
needs and requirements of your WQMP.  This information will not be made public and will only be used 
at the discretion of the City Engineer.  After completing this form, please print, execute, and send it along 
with copies of your receipts (see below) along with a check or money order in the amount of $192.00 to: 

CITY HALL INFORMATION                 MAKE CHECKS PAYABLE TO: 
Address:  12 Journey, Suite 100               City of Aliso Viejo 
    Aliso Viejo, CA 92656 
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Attention:  John Whitman, City Engineer, Director of Public Works 

Information Requested Response 
1. NAME OF PROPERTY MANAGEMENT 

COMPANY  
 

2.  NAME OF HOMEOWNER ASSOCIATION OR 
COMMERCIAL ASSOCIATION 

 

3. PROPERTY MANAGEMENT ADDRESS 
AND HOMEOWNERS ASSOCIATIONS 
MAJOR CROSS STREETS 

 

 
ADDRESS: ____________________________________________________ 
 
CROSS STREETS OF HOA LOCATED IN ALISO VIEJO: 
  _____________________________________________________________ 
 

4. NAME AND CONTACT INFORMATION 
FOR PROPERTY MANAGER 

 
NAME: ___________________________________ 
 
PHONE NUMBER: ____________________________ 

5.  NUMBER OF RESIDENTIAL UNITS  

6.  NUMBER OF 
COMMERCIAL/INDUSTRIAL TENANTS 

PLEASE PROVIDE TENANT LIST 

7.  ARE THERE ANY PRIVATELY OWNED 
STREETS UNDER YOUR 
MANAGEMENT? 

 
PLEASE CHECK:              YES                        NO 
 

8.  DO YOU HAVE A STREET SWEEPING 
SERVICE? 

A)  IF SO, PLEASE WHAT IS THE 
FREQUENCY OF SWEEPING? 

PLEASE CHECK:                  YES                          NO 
 
FREQUENCY:   WEEKLY     MONTHLY       OTHER:_____________      

9.  ARE LANDSCAPING/MAINTENANCE 
SERVICES CONTRACTED?  IF SO, 
PLEASE ENTER THE NAME AND 
CONTACT INFORMATION FOR THE 
CONTRACTED SERVICE PROVIDER. 

 
SERVICE PROVIDER: _________________________________ 
 
CONTACT PERSON:  __________________________________ 
 
PHONE NUMBER:      __________________________________ 

10.  ARE IRRIGATION   
SERVICES/MAINTENACE PROVIDED BY 
ANOTHER SERVICE PROVIDER? IF SO, 
PLEASE PROVIDE THE REQUESTED 
INFORMATION 

 
SERVICE PROVIDER: _________________________________ 
 
CONTACT PERSON:  __________________________________ 
 
PHONE NUMBER:       __________________________________ 
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IN THE SECTION BELOW, PLEASE DETAIL THE  MEASURES THAT WILL BE USED TO MEET THE 
MINIMUM REQUIRES FOR LANDSCAPING ACTIVITIES: 

MINIMUM REQUIREMENTS FOR ALL LANDSCAPING  SITES 

CATEGORY MINIMUM REQUIREMENTS 

 
Erosion and Sediment Control for 
Landscaping Activities 

 
Sediments from areas disturbed by landscaping activities shall be 
retained on site using an effective combination of erosion and 
sediment controls to the maximum extent practicable, and stockpiles 
of soil shall be properly contained to minimize sediment transport 
from the site to streets, drainage facilities or adjacent properties via 
runoff, vehicle tracking, or wind.  Protect all storm drain inlets/catch 
basins from sediment.  

 
Waste and Materials Management 
Control for Landscaping Activities 

 
Landscaping-related materials, wastes, spills or residues shall be 
retained on site to minimize transport from the site to streets, 
drainage facilities, or adjoining property by wind or runoff.   Protect 
all local storm drain inlets/catch basins from landscaping waste and 
materials.  

  

PLEASE DETAIL THE MINIMUM EROSION & SEDIMENT CONTROL MEASURES THAT WILL BE 
IMPLEMENTED AT EVERY LANDSCAPING PROJECT SITE  

 

 

 

 

 

PLEASE DETAIL THE MINIMUM WASTE AND MATERIALS MANAGEMENT CONTROL MEASURES THAT 
WILL BE IMPLEMENTED AT EVERY LANDSCAPING PROJECT SITE  

 

 

 

 

 

 

 

 

COMMON AREA LANDSCAPING  
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IN THE SECTION BELOW, PLEASE DETAIL THE  METHODS THAT WILL BE 
USED TO ENSURE PROPER IRRIGATION METHODS FOR LANDSCAPING AREAS.   

IRRIGATION RUNOFF CONTROL MEASURES:  

 

 

 

 

 

 

 

MAINTENANCE OF IRRIGATION SYSTEM: 

 

 

 

 

 

 

 

 

 

 

 

 

 

COMMON AREA IRRIGATION 
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IN THE SECTION BELOW, PLEASE DETAIL THE  METHODS THAT WILL BE USED TO ENSURE 
PROPER IRRIGATION METHODS FOR LANDSCAPING AREAS.   

IRRIGATION RUNOFF CONTROL MEASURES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

RESIDENT/TENANT LANDSCAPING & IRRIGATION 
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IN THE SECTION BELOW, PLEASE DETAIL THE  METHODS THAT WILL BE USED TO ENSURE 
PROPER METHODS FOR CLEANING AND MAINTENANCE.   

 

CLEANING AND MAINTENANCE ACTIVITIES 

DUMPSTER ENCLOSURES: 

 

 

 

 

SIDEWALKS, DRIVEWAYS, & OTHER IMPERVIOUS SURFACES: 

 

 

 

 

 

 

 

 

 

 

 

 

Cleaning and Maintenance Activities
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TOTAL NUMBER OF CATCH BASINS (CURB INLETS, GRATES) :  ______________ 

CURRENT FREQUENCY OF CATCH BASIN CLEANING (PLEASE CHECK): 
              Monthly  _______                   Quarterly _________                      Annually _________ 

              Other: _______________________ 

 

 

(MINIMUM FREQUENCY IS ANNUALLY PRIOR TO THE COMMENCEMENT OF THE RAINY SEASON  OCT. 1) 

               

 

PLEASE ATTACH INVOICES OR WORK ORDERS FOR CATCH BASIN CLEANING TO THE WQMP 
SUBMITTAL FORM 

 

FREQUENCY OF STREET SWEEPING (PLEASE CHECK): 
      None _______        Weekly _______            Twice a Month ______                   Monthly_______ 

 

 (MINIMUM FREQUENCY IS MONTHLY) 

  

 

PLEASE ATTACH INVOICES OR WORK ORDERS FOR STREET SWEEPING TO THE WQMP SUBMITTAL 
FORM 

Street Sweeping 

Catch Basin Cleaning 

CATCH BASIN INLET

GRATE INLET

0033523



 

9

Most people don't realize that water that flows into storm drains, via catch basins, is not treated. 
Pollutants that enter the storm drain system find their way to their final destination, the Pacific 
Ocean, after flowing through our local creeks (Aliso Creek, and Wood Canyon Creek).  These 
pollutants include: 

 

 

 

A catch basin stenciling 
(storm drain marking) program has been implemented by the City of Aliso Viejo to educate 
residents about pollutants draining into storm drains, as well as the impact that these pollutants 
have on local water bodies. Catch basins are part of the storm drain system that carries 
stormwater, from rain, directly from paved surfaces and streets into rivers, creeks and the ocean.   
The program was initially developed to stencil all public storm drain inlets and has now been 
expanded to include privately owned storm drain inlets. 

Below is a list of catch basin stencil vendors and examples of typical catch basin stencils and the 
verbiage used to educate residents and visitors alike of the importance of not dumping or allowing 
pollutants to flow into the storm drain system. 

Examples of Catch Basin Stencils: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                           
 

 

Pesticides Grass clippings 

Antifreeze Car washing soap 

Fertilizer Leaves in the street 

Motor oil Pet waste 

Catch Basin Stenciling Vendors 

Name Phone Number Website / E-mail 
Flint Trading Company 480-588-5279      www.flinttrading.com 

Traffic Operations Inc   909-865-2935 gene@toica.com 

United Traffic 626-961-5736 Michelle@unitedtraffic.net 

Dbi (DeAngelo Brother, 
Inc. 

888-219-7940 www.dbiservices.com 

Traffic Control Services 800-222-8274   

 
DETAIL THE  NUMBER OF CATCH BASINS AND/OTHER STORM DRAIN 
INLETS THAT WILL BE STENCILED 

NUMBER:___________ 

SERVICE  VENDOR:___________________________________ 

VERBIAGE:___________________________________ 

COMPLETION DATE: ____________________ 

Catch Basin Stenciling  0033524
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IN THE SECTION BELOW, PLEASE DETAIL THE  METHODS THAT WILL BE USED 
TO PREVENT WATER POLLUTION WHEN SLURRY SEALING, CUTTING CONCRETE, 
REPAIRING OR REPLACING ASPHALT, AND OTHER ACTIVITIES RELATED TO THE MAINTENANCE OF 
PRIVATE STREETS. 

MINIMUM REQUIREMENTS FOR ALL STREET MAINTENANCE ACTIVITIES 

CATEGORY MINIMUM REQUIREMENTS 

Erosion and Sediment Control Sediments from areas disturbed by street maintenance activity shall be retained on 
site using an effective combination of erosion and sediment controls to the 
maximum extent practicable, and stockpiles of soil shall be properly contained to 
minimize sediment transport from the project site to adjoining streets, drainage 
facilities or adjacent properties via runoff, vehicle tracking, or wind.  Protect all 
storm drain inlets/catch basins from sediment.  

Waste and Materials Management 
Control 

Street maintenance related materials, wastes, spills or residues shall be retained on 
site to minimize transport from the project site to adjoining streets, drainage 
facilities, or adjoining property by wind or runoff.   Protect all storm drain 
inlets/catch basins from street maintenance related waste and materials.  

  

PLEASE DETAIL THE MINIMUM EROSION & SEDIMENT CONTROL MEASURES THAT WILL BE 
IMPLEMENTED AT EVERY STREET MAINTENANCE PROJECT SITE  

 

 

 

 

PLEASE DETAIL THE MINIMUM WASTE AND MATERIALS MANAGEMENT CONTROL MEASURES THAT 
WILL BE IMPLEMENTED AT EVERY STREET MAINTENANCE PROJECT SITE  

 

 

 

 

PLEASE DETAIL THE MEASURES THAT WILL BE USED TO PREVENT VEHICLE TRACKING OFF-SITE 

 

 

Private Streets Maintenance  
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PLEASE IDENTIFY THE SPECIFIC LOCATIONS FOR CAR-WASHING AND 
METHODS/PROCEDURES TO INFORM BOTH STAFF AND 
RESIDENTS/TENANTS OF THESE CAR-WASHING REQUIREMENTS.  
PLEASE PROVIDE A MAP OF THE LOCATION(S)/SITE(S) (IF APPLICABLE) 
AS WELL AS DETAILS REGARDING HOW THE WASH WATER WILL BE 
PREVENTED FROM ENTERING THE STORM DRAIN SYSTEM. 

CAR-WASHING LOCATION(S) – PLEASE ATTACH MAP & DESCRIBE HOW WASH WATER WILL BE 
PREVENTED FROM ENTERING THE STORM DRAIN SYSTEM. 

 

 

 

 

 

 

 

 

 

PLEASE DETAIL THE  METHODS THAT WILL BE USED TO EDUCATE  RESIDENTS/TENANTS 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

FREQUENCY OF EDUCATIONAL OUTREACH (PLEASE CHECK) 

   WEEKLY                            MONTHLY                     QUARTERLY                     ANNUALLY 

OTHER: ___________________________________________________________________________ 

                ___________________________________________________________________________ 

CAR-WASHING 
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IN THE SECTION BELOW, PLEASE DETAIL THE  METHODS THAT 
WILL BE USED TO EDUCATE  RESIDENTS/TENANTS, MAINTENANCE 
STAFF, & CONTRACT STAFF OF THE NEW WQMP REQUIREMENTS. 

   

Educational Outreach Methods: 

PLEASE CHECK THE EDUCATIONAL OUTREACH MEDIUM(S) AVAILABLE TO YOUR HOA/PROP. MGT. 
Newsletter                      Brochure(s)                      Website                  Utility Bill Insert               

OTHER:______________________________________________________________________________ 

            ______________________________________________________________________________ 

PLEASE DETAIL THE  METHODS THAT WILL BE USED TO EDUCATE  RESIDENTS/TENANTS 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

FREQUENCY OF EDUCATIONAL OUTREACH (PLEASE CHECK) 
 WEEKLY                           MONTHLY                          QUARTERLY                             ANNUALLY 

OTHER: ___________________________ 

PLEASE DETAIL THE  METHODS THAT WILL BE USED TO EDUCATE  MAINTENANCE STAFF, & 
CONTRACT STAFF 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

FREQUENCY OF EDUCATIONAL OUTREACH (PLEASE CHECK) 
 WEEKLY                             MONTHLY                               QUARTERLY                                ANNUALLY 

OTHER: ___________________________________________________________________________ 

                ___________________________________________________________________________ 

 

Education 
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City of Aliso Viejo 
WQMP Submittal Checklist and Document Certification Sign-off 

 

Please check and verify that the following items are enclosed when submitting the 
WQMP to the City of Aliso Viejo: 

o Application Fee ($192.00) 
o WQMP Submittal Form (All sections must be completed) 
o Invoices/Work Orders ( Street Sweeping and Catch Basin 

Cleaning) 
o Certification Signature 

 

We hereby certify that all elements of the WQMP are true and accurate.  We 
understand that the HOA/Property Management Company can and will be held 
liable for failure to comply with any section or elements of the WQMP. 
 

 
_________________________________      _________________      ________________________  ___________ 

HOA Board President/Chairperson (Print)          Title                               Signature                           Date 
 

___________________________________             ____________________________________      ___________ 

             Property Manager (Print)                                       Property Manager (Signature)                Date 

 

IN THE EVENT OF AN EMERGENCY OR YOUR ABSENCE WHO SHOULD WE CONTACT? 

 

_______________________________________________________ 

Name 

_____________________________________________    ________________________________________ 

Phone           Mobile  
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ATTACHMENT “A” 

 

Please use this section for questions or comments: 
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________ 

 

Please use this section for ordering brochures: 
 

Title        Quantity 

Urban Runoff      _______ 

Proper Lawn and Garden Water Management   _______ 

Storm Water Best Management Practices    _______ 

Household Tips      _______ 

Proper Disposal of Household Hazardous Waste  _______ 

Best Management Practices for Projects using  _______ 

Fresh Concrete or Mortar     _______ 

Fertilizing Your Lawn and Garden    _______ 

Tips for Pet Care       _______ 

Tips for Home Improvement Projects   _______ 

Tips for Projects Using Paint    _______ 

Tips for Pool Maintenance     _______ 

Tips for Using Concrete and Mortar   _______ 

 

You will be notified when brochures are available for pick-up.  Please write your contact 
information below: 

 

___________________________________________ 

HOA 

___________________________________________ 

Name 
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___________________________________________ 

Phone Number  
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LOCAL IMPLEMENTATION PLAN PROGRAM EFFECTIVENESS ASSESSMENT 
EXECUTIVE SUMMARY 
 
The City of Dana Point has prepared this Water Quality Annual Report/Program Effectiveness 
Assessment (PEA) to highlight the significant activities by the City during the reporting period 
of July 2007 through June 2008.   

The City’s Local Implementation Plan (LIP) is a living document that captures activities the City 
conducts with respect to water quality.  The LIP provides a comprehensive series of program 
elements addressing the National Pollution Discharge Elimination System (NPDES) Permit 
requirements prescribed in the San Diego Regional Water Quality Control Board’s NPDES 
Order Number 2002-01.  The program elements are as follows: 
 

• Legal Authority 
• Municipal Activities 
• Public Education/Public Participation/Training/Outreach 
• New Development/Redevelopment 
• Construction 
• Existing Development – including Commercial, Residential and Home Owners 

Associations (HOAs) 
• Illegal Discharges and Illicit Connections 
• Water Quality Monitoring 

 
This Annual Report identifies activities the City has undertaken to implement its Water Quality 
Program for the LIP elements listed above. 
 
Because the program is in an iterative process of development and implementation, it should be 
recognized that not all of the activities that the City now performs are identified in the LIP and 
in this Annual Report for last year.  It should also be recognized that the City continues to refine 
some of its processes to more effectively implement and improve the program.  
 
Water Quality continues to be the #1 priority in the City's Strategic Plan. During the reporting 
period City staff have continued to take aggressive and innovative steps to address water 
quality concerns from major outfalls at the mouth of San Juan Creek/Doheny State Beach, Baby 
Beach in the Dana Point Harbor (operated and maintained by the County of Orange), North 
Creek and Salt Creek, as well as look for opportunities to implement source control programs in 
the upper watersheds.  
 
After last year’s annual report, city staff evaluated our program and developed new 
enhancements. On December 4, 2007, City Council approved the following near-term (1-2 year) 
Goals for the City’s Water Quality Program, including: 
 

1. Encouraging Low Impact Development (LID), Green Building and water quality 
enhancements for redevelopment in Town Center. (Section 7) 

2. Fine-tune progressive enforcement procedures (Section 2) 
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3. Ensure that staff is properly trained and up to date on industry trends, and advancing 
technology by encouraging staff to participate in continuing education to keep them 
motivated. (Section 5) 

4. Influence/modify programs and obtain resources necessary to meet continually 
evolving NPDES Permit requirements and TMDL mandates. (All sections, as 
appropriate). 

5. Continue to work on City-wide current initiatives, including fine-tuning the Trak-it 
permit system and website outreach development (Section 2 & 6) 

6. Support South Coast Water District Water Conservation Recycling and New Source 
Initiatives. (Section 2) 

 
These goals will be met in FY07-08 and 08-09 and the City is proud to say that many of the goals 
have already been accomplished or are well on their way. Please see the respective section in 
the annual report for details. 
 
The City also actively participated in Bacteria TMDL development for both San Juan Creek and 
Baby Beach, the Basin Plan Amendment (BPA) for the Reference System/Antidegradation 
Approach & Natural Source Exclusion approach (Basin Plan Issue No. 7), NPDES Permit 
negotiations, and the State Construction Permit review, demonstrating our commitment and 
interest to improve water quality in an effective and efficient way while responsibly addressing 
our constituencies’ interests. The Beaches and Creek Bacteria TMDL (Bacti I) was adopted by 
the Regional Water Quality Control Board in December 12, 2007 and the San Diego Bay and 
Dana Point Harbor (Baby Beach) TMDL (Bacti II) was adopted on June 11, 2008. The BPA for the 
Reference System/Natural Source Exclusion Approach was approved by the RWQCB on May 
14, 2008. The development of both TMDLs were very long processes; however it appears that 
the working relationships and communication between Board staff and agencies has improved 
and both agencies obtained a better understanding and appreciation of each agencies unique 
challenges, limitations, roles and responsibilities. Hopefully better communication and working 
relationships will benefit and strengthen our programs for the future as we all continue to face 
challenging regulatory, public and financial pressures.  
 
The City continued to pursue partnering opportunities and retained the services of an 
experienced Federal lobbyist to address larger issues. Realizing that the necessary regional 
projects involve many other jurisdictions and agencies, City Council members have diligently 
forged relationships with legislators, and provided necessary support to apply for grants, 
letting our voices be heard at our Nation's Capital.  Congress approved WRDA authorization 
language asking the corps of engineers to study if any degradation to water quality occurred 
with the installation of Dana Point Harbor.  Lack of water circulation may be a factor.   
 
Overall the beach water quality in the City of Dana Point again improved during the reporting 
period. A decline in beach mile days posted was noted during Calendar Year 2007 (per Orange 
County Health Care Agency 2007 Annual Ocean & Bay Water Quality Report) at all of the 
beaches located in the City of Dana Point, with the exception of Poche Beach. It should be noted 
that the vast majority of the watershed of Poche Beach is located within the City of San 
Clemente. The County of Orange and San Clemente are currently constructing a UV treatment 
system to improve the water quality at Poche Beach. The City hopes that the system results in 
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the same successes that we have seen at Salt Creek & Monarch beaches with our ozone 
treatment facility. 
 
Heal the Bay’s 2007 Report Card also indicated almost all A or A+ grades for beaches within 
City limits. Beach water quality data is provided below, along with the City’s strategies and 
activity highlights.  Orange County’s Water Quality Reports included data from Calendar year 
2007.  Heal the Bay’s Summer Report Card covers data for calendar year 2007. 
 
Below are highlights of activities and progress for specific waterbodies and information about 
significant programs. 
 
Salt Creek/Monarch Beach 
 
The City continued to operate and monitor the Salt Creek Ozone Treatment Plant during the 
dry season of May though October 2007 continued again May 2008-October 2008. The Plant is a 
significant demonstrated success with postings at Monarch Beach reduced to zero since late 
2006. The beaches meet de-listing criteria at this time.  A comprehensive report indicating that 
the water bodies meet the de-listing criteria for Rec-1 was submitted to the State for the 2008 
data solicitation many months back and it is hoped that RWQCB will also consider recent data 
since the report submittal in their evaluation. We have received no response regarding our data 
submittal, nor heard anything regarding the status of the 2008 303(d) List at the time of this 
writing. 

Beach AB411 (April-Oct.) 
2007 

Dry Year-round 
2007 

Wet year-round 
2007 

Monarch Beach (North) A A A+ 

Salt Creek beach A A A+ 

18th Annual 2008 Beach Report Card, Heal the Bay (covers April 2007-March 2008). 

Although this past year was not as dry at the previous one, it is acknowledged that the recent 
drought conditions we have been experiencing may be a factor in generally improved beach 
water quality throughout the region.  However, it is interesting to note that while Dana Point’s 
Salt Creek and San Clemente’s Poche Creek watersheds are quite similar and appear to exhibit 
similar pollutant problems (including nuisance flow volume), Poche Beach received an F grade 
per Heal the Bay’s Report Card for Summer 2007, and Salt Creek and Monarch beaches both 
received A’s. This fact further supports the effectiveness of the Salt Creek Ozone Treatment 
Plant.  
 
As we all know, the Salt Creek Treatment Facility is an “end-of-the-pipe” solution during dry 
weather and does not directly improve water quality in the watershed. The City places priority 
on its continuing pursuit of effective source control solutions inland, within the watershed. The 
City continues to focus greater effort on addressing over-irrigation runoff through inspection 
and education. Beyond general outreach activities, the City issues property-specific 
overwatering notices in the Salt Creek Watershed. The City also continues to coordinate with 
the County on the monitoring investigations that are in process, including beginning to explore 
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the underlying soils and geology that cause a natural high conductivity in Salt Creek 
(appropriately named for a reason), as well as exploring alternate toxicity test organisms to 
address a naturally occurring high conductivity. It is believed that current test organisms may 
contribute to false positive toxicity hits due to the naturally high total dissolved solids. And 
although some invasive plant species are documented in the Salt Creek watershed, pampas 
grass is limited to the channel banks in the lower reaches.  The native riparian and emergent 
wetland habitat is well established and thriving. Our consultant, LSA concluded that there are 
few options for water quality improvements from any vegetation modification in this wetland 
area (LSA memo, dated August 7, 2006.) 
 
Barring regulatory obstacles, the City is working with South Coast Water District to continue to 
explore the potential for reuse of the treated urban runoff for reclaimed water irrigation 
purposes. This plan may become more acceptable as the forecasted long-term drought pressures 
state and local agencies to put a higher priority on water supply and reuse.  The city embraces 
the concept of greater coordination between water and water quality goals.   
 
Doheny State Park Beach/San Juan Creek & Capistrano County Beach and Capistrano Bay 
District  
 
Epidemiology Study and Microbial Source Identification Study 
 
The City was successful in partnering with Southern California Coastal Water Research Project 
(SCCWRP) and University of California, Berkeley, to receive grant funding for a Microbial 
Source Tracking and Epidemiology Study at Doheny State Park Beach via the State’s 
Consolidated Grants Program – Ocean Protection Projects. The study successfully kicked off 
this past summer in 2007. Due to the good water quality, which did not exceed standards at a 
frequency necessary to obtain meaningful results for an epidemiology study, the study at 
Doheny was terminated earlier than planned for the summer 2007 season. Instead, the study 
team relocated to Avalon on Catalina Island after July 8th for the 2007 season. The EPA is now 
partnering in this study.  
 
The study will help answer the following questions: 
 

1. What are the sources of bacteria and where are they coming from? 
Avian?  Human waste?  Wildlife?  Naturally occurring?  Sand? Creek?  Summer 
Lagoon?    Seaweed?  Sewer? 

 
2. Are beach goers getting sick?  If so under what conditions? 

 
3. What new testing protocols could be implemented to give notice of unhealthful 

water? 
 

4. What other bacterial studies have recently been conducted?  How does this 
information interrelate? 
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5. Do ocean currents in and around the area of the San Juan Creek play a part in 
bacteria levels? 

 
6. Are there better measuring methods that would more quickly predict the presence 

and source of unhealthful water? 
 
The study at Doheny kicked off again on Memorial Day weekend 2008 and at Avalon Bay on 
Catalina Island on June 27, 2008. More than 18 indicators are being tested. Participant 
recruitment, the crux of the study, has gone exceptionally well at both sites. The study will 
extend throughout September. The State of California recently approved another $1 million in 
funding to ensure that sampling is conducted at a third nonpoint source contaminated beach. 
These funds will be used to sample Malibu Surf rider beach in summer 2009. We also continue 
to record data from weekly field reconnaissance at Doheny, with photo documentation and a 
spreadsheet of data including: date, whether or not the beach was posted, high tide, low tide, 
moon data, bird counts, whether or not homeless were observed in San Juan Creek Culverts, 
whether or not the San Juan Creek berm was open or closed, swell direction, use, rain and flow 
data in the creek. We hope this compilation of regular data will provide additional insight as we 
try to understand the complex dynamics of San Juan Creek, Dohney Beach and North Creek 
Beach.  In addition, the County of Orange, SCCWRP and the City of Dana Point partnered to 
install a video camera to take photos to further observe birds and beach usage. All this 
information will be come important as we implement the bacteria TMDL in this area. 
 
Doheny State Beach continued its decline in beach mile days posted again in 2007. It is believed 
that the area being a Marine Wildlife Refuge where huge numbers of birds congregate is the 
most significant cause of bacteria impairments.  
 

Beach AB411 (April-Oct.) 
2007 

Dry Year-round 
2007 

Wet year-round 
2007 

North Beach (Doheny) F F F 

Doheny Beach (No. of San Juan 
Creek) A B F 

San Juan Creek/Ocean Interface A F F 

Doheny Beach (So. of San Juan 
Creek) B F F 

1000’ south of SERRA Outfall A A F 

2000’ south of SERRA Outfall A C F 

3000’ south of SERRA Outfall A A F 

4000’ south of SERRA Outfall A A F 

5000’ south of SERRA Outfall (Capo 
Beach) A A D 
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Beach AB411 (April-Oct.) 
2007 

Dry Year-round 
2007 

Wet year-round 
2007 

7500’ south of SERRA Outfall 
Projection of Camino Estrella (Capo 
Beach) 

A A D 

10000’ south of SERRA, #5505 
Reach Road (Capo Beach) A A B 

18th Annual 2008 Beach Report Card, Heal the Bay (covers April 2007-March 2008). 

The Bacteria Total maximum Daily Load (TMDL) was also approved for the lower reaches of 
San Juan Creek in December 2007. Once approved by the Office of Administrative Law (OAL) 
the TMDL will become effective. The watershed partners are already working together to plan 
remodeling efforts, in coordination with RWQCB staff as well as strategies to develop the 
Bacteria Load Reduction Plan which will be the first step in the implementation of this TMDL. 
 
North Creek 
 
The City continues its prototype project package ozone treatment plant at North Creek.  The 
City concluded that both bacteria and some metal loads were reduced in the treated effluent. 
No adverse effects were observed by the treatment, and operations are closely monitored to 
ensure that there are no adverse effects or pollutant byproducts generated. Vegetative and 
wildlife habitat is now flourishing in North Creek and a number of residents have voiced their 
positive comments, noting the improvements in this natural area. The unique characteristics of 
the tidally influenced creek provide challenging conditions; however, improvements have 
definitely been documented. This package type plant may prove to be another potential 
solution (“tool in the toolbox”) to help agencies meet the requirements of the bacteria TMDL. 
 
Heal the Bay’s summer 2007 Report card gave North Beach at Doheny a F during dry weather. 
This is in spite of the fact that there are no dry weather flows from North Creek across the beach 
to the ocean.  It appears that the water quality in this area is negatively impacted by a decreased 
opportunity for circulation due to the jetty at this site and the possibility for bird droppings 
near the jetty. The ongoing posting has occurred even when the creek does not interface with 
the ocean for long periods of time, which indicates that the poor water quality is not directly 
related to urban runoff.  
 
It should also be noted that the bourgeoning flora and fauna are not without their own 
contributions as well.  The more animal populations the more natural bacteria loadings occur 
and thus the bacteria levels downstream of the treated effluent may naturally increase during 
the rainy season when the creek again begins to flow to the ocean.   
 
The County has also begun a study looking at the impact of natural geological formations on 
water quality. Preliminary evidence shows that specific geological formations in south Orange 
County can contribute significantly to dissolved metal concentrations. Further studies continue; 
however this idea may shed some light on the higher metal concentrations we have seen at 
some sites when investigations have left us perplexed as to the source. 
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Dana Point Harbor/Baby Beach 
 
Dana Point Harbor beach sites showed a significant decrease in Beach Mile Days posted in 2007 
(3 in 2007 vs. 20.1 in 2007 for the entire calendar year). A number of projects going on at Baby 
Beach may have contributed to the improvements, including the beach sweep program being 
implemented by the County where a contractor is removing bird droppings from the shoreline 
on a regular basis.  Also, the media filter and diversion that was installed and the pier bird 
screening that were both completed in the last reporting period help explain this improvement.  
However, even when controlling the anthropogenic (and some of the non anthropogenic) 
sources of bacteria, Baby Beach is still plagued by relatively frequent postings. The TMDL for 
baby Beach was adopted by RWQCB in June 2008, and RWQCB staff acknowledged that the 
County of Orange and the City of Dana Point are doing a lot and that the impairments that 
remain may be uncontrollable. After the Baby Beach TMDL gets approved by OAL, the City, 
County and RWQCB staff will work together closely to see what actions we have to take to 
demonstrate that we have controlled the controllable sources of bacteria and develop the 
method to implement the Natural Source Exclusion and Reference Watershed System Approach 
Basin Plan Amendment (BPA) that was approved by the RWQCB on May 14, 2008. 

Some of the ongoing BMPs in the Harbor, focused in the Baby Beach watershed include: 

• Bird Dropping Beach Sweep (manual removal of 50-300 bird droppings daily) 
• Video inspection of sewer lines 
• Vessel pump out availability 
• Boater education 
• Watershed outreach and education 
• Improved sidewalk cleaning practices 
• Innovative pilot projects and studies, including circulation 

 
Restoration of Harbor Breakwater and Jetties 
 
It has been hypothesized that the Dana Point Harbor breakwater and jetties, which began to be 
constructed in 1966, have inhibited the water circulation, and may contribute to the high 
bacteria levels at both Doheny State Beach and Baby Beach, helping to cause extended beach 
postings. The City continues to pursue funding through the U. S. Army Corps of Engineer's 
Section 1135 Continuing Authorities Program to study and initiate environmental restoration 
for adverse impacts of the Dana Point breakwater and jetties. Section 1135 provides authority 
for the Corps to spend up to $5M to study and repair environmental damage caused by their 
actions. Congressman Cox has supported this effort along with Water Resources Development 
Act (WRDA) authorization language to alter the harbor facilities and improve water quality. 
Congress authorized the Corps of Engineers to study water circulation issues in the Harbor and 
the full Appropriations Committee approved the FY 2009 Energy and Water Development 
appropriation and the Harbor is slated to receive $700,000 for this project.   
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Harbor Beaches AB411 (April-Oct.) 
2007 

Dry Year-round 
2007 

Wet year-round 
2007 

Dana Point Harbor, West End, Baby 
Beach C B B 

Dana Point Harbor, Buoy Line, Baby 
Beach A B C 

Dana Point Harbor, Swim Area – 
Baby Beach A C C 

Dana Point Harbor, East End – Baby 
Beach A A A 

Dana Point Harbor, Guest Dock – 
End (West Basin) A+ A A+ 

Dana Point Harbor, Youth Dock A+ A A+ 

18th Annual 2008 Beach Report Card, Heal the Bay (covers April 2007-March 2008). 

South Coast Water District (SCWD) Water & Sewer Services 
 
As the City of Dana Point does not own or operate sanitary sewer or water services, we must 
rely on service provided by independent agencies.  South Coast Water District (SCWD) 
provides sanitary sewer and water services for the majority of Dana Point (Moulton Niguel and 
the City of San Juan Capistrano provide services to the remaining areas).  SCWD continues to 
demonstrate progressive and proactive service and commitment to the constituents of Dana 
Point.  The City and SCWD partner on a number of outreach projects and SCWD provides 
operation and maintenance services at the successful Salt Creek Ozone Treatment Plant. The 
collaborative relationship between the City and SCWD also facilitates and provides resources 
for the City’s nuisance water diversion projects, outdoor (and indoor) water conservation 
projects, and invaluable assistance in expedient spill clean up. Details on some of the projects 
are provided below. 
 
Consolidated Grants Program – Prop 40 SmarTimer Edgescape Evaluation Program (SEEP) 
 
Strengthening the relationships and coordination fostered during the development of the South 
Orange County Integrated Regional Watershed Management Plan process, South Orange 
County Cities, along with MWDOC, successfully prepared a complex and comprehensive 
project that was awarded funding under the Consolidated Grants Program this year. The 
SmarTimer Edgescape Evaluation Project (SEEP) involves monitoring the effectiveness of 
implementation of structural irrigation-based BMPs, such as SmarTimers, edgescaping projects 
and a combination thereof, in the reduction of urban runoff and associated pollutants.  The pre-
project (baseline) sampling began in May 2007 and continued through August/September 2007 
depending on the site.  During the implementation phase from October 2007 through April 
2008, a variety of designated irrigation-based BMPs were implemented at the project sites. The 
designated. “Structural” landscape BMPs, for the purpose of this project, include weather-based 
irrigation controllers (aka “Smartimers”), “Edgescaping” where existing irrigated lawn area 
along the edge of a public sidewalk, street curb, driveway and/or private walkway is replaced 
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with lower impact landscaping and permeable groundcover, and other irrigation enhancements 
& adjustments to further improve water efficiency and reduce runoff by eliminating overspray 
onto pavements and improving distribution uniformity.  The post-project sampling program 
began in May 2008 and continued through mid-august.  The final report will be submitted to 
the RWQCB by October 1, 2008. This will be reported on in the next annual report. 
 
Education Highlights 
 
The City is proud of its commitment to partnerships again this year, in regards to educational 
activities.  Much success and enthusiasm has been demonstrated through a number of 
partnerships effectively focusing educational efforts to specific target groups on specific topics.  
Some of the partnerships include: Dana Point Turkey Trot sponsors, the Dana Point U.S. Coast 
Guard Auxiliary, the Doheny Beach Interpretive Association, South Coast Water District, and 
the South Orange County Water Authority.  Details of the educational efforts are contained in 
Section 6 of this PEA. 
 
The City is targeting source control efforts with the general public through education aimed at 
priority pollutants.  The City is offering portable pet waste bag dispensers in addition to 
providing pet waste collection bags throughout the City.  In making the connection between 
water conservation and beach and ocean water quality protection the City is conducting 
outdoor water conservation education by providing shut-off hose nozzles & sprinkler keys 
(provided by SCWD), dustpans to encourage “Sweep It Up – Don’t Hose”, and reusable 
shopping bags, etc.  All efforts are intended to help change behavior by providing tools that 
residents can use. In concert with our water/sewer agency, achievements during the reporting 
period include: 
 

• The newly designed and improved website with expanded environmental section which 
includes Urban Runoff/Water Quality section was launched in June 2008. The enhanced system 
can track hits and also provides for e-notifications and video streaming of Council Meetings. 
See www.danapoint.org and Section 6 of this Report for more details. 
 
Dana Point Earth Ocean Society 
 
The Dana Point Earth Ocean Society continues to have a presence in Dana Point. 
 
Three significant programs implemented by the Society include: 
 

 Providing scholarships for 5th graders to participate in the Ocean Institutes Watershed 
Education Program. 

 Organizing the annual Earth Day Clean-Up Event. The 3rd Annual event occurred 
during the reporting period. 

 Placing Smoker’s Outposts (self-contained outdoor ashtrays) throughout the City where 
cigarette butt litter is a problem.  Fifty-two (52) have been funded and installed to date.  
The society has a goal of 75. The Society obtained a $3500 grant from the City in May 
2008, under the City’s Charitable Grant Program, to install 20 Smoker’s Outposts at City 
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Parks, where they do not exist already. Four have been installed during the reporting 
period. 

 
As demonstrated by the programs implemented above, one can see that the City is committed 
to protecting and improving water quality. This is above and beyond the joint efforts on 
education with Orange County, documented later in the report.  The City has met all minimum 
requirements of the permit in the program elements listed above, and in many cases exceeded 
requirements, with the many special water quality projects.  The City is proud of its 
achievements and strives to continue to make improvements.  
 
 

City of Dana Point 
Water Quality Program Highlights FY 07-08 

Protect Our Earth – Protect Our Ocean 
 

Section 2 Program Management (See Section 2 of PEA for more detailed information) 
 

 Continue to take direction from the Dana Point Ocean Water Quality Subcommittee, 
formed by three residents, the appointed City Council representative and City Staff 
member. Significant achievements during the reporting period include: 

 Support of Doheny State Beach Epi Study 

 Grease Interceptor Installation Rebate Program – Under a partnership agreement 
with SCWD, the City and SCWD budgeted funds to assist restaurants to implement 
grease interceptors- 3 to date have been installed. Four (4) are in process.  

 Installation City-funded street catch basin inlet filters in private coastal HOAs on 
private streets. Chelsea Pointe HOA had inlet filters installed in September 2007. 
The HOAs have committed to fund the maintenance so that a sense of stewardship is 
instilled. The program has also increased awareness of water quality programs and 
efforts in these HOAs. 

 Hiring a Natural Resource Protection Officer to help with native park and marine 
protection efforts.  

 Hiring of a third full time code enforcement officer to include water quality program 
requirements. 

Section 5 Municipal Activities (See Section 5 of PEA for more detailed information) 

 “Sharps” recycling program - The City of Dana Point has a FREE Sharps return 
program for residents who need to legally dispose of needles, lancets, and other “sharps.” 
Sharps Disposal by Mail kits are available at two convenient locations in Dana Point. 
These kits provide legal users of sharps products a tamper-proof container that can be 
sent away in the mail once the container is full. Proof of Dana Point residency is 
required. The first kit is FREE and additional kits require a  $5 co-pay. This program will 
facilitate proper disposal of sharps. 
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 The City adopted a “Green Environmental Policy” on April 1, 2008 The Environmental 
Policy is designed to inform, encourage and support the City of Dana Point’s efforts to 
implement practical strategies that are both economically viable and environmentally 
responsible.  

 The City’s trash hauler, CR&R, began to use natural gas vehicles in December 2007. 
 

Section 6 Public Education/Public Participation/Training/Outreach 
 

 New City website with improved water quality information and presentation. 

 Continued to foster long-term partnerships to execute effective and focused educational 
activities with SCWD, SOCWA, Doheny Beach Interpretive Association, Dana Point 
U.S. Coast Guard Auxiliary, Dana Point Earth Ocean Society, and Girls Against 
Garbage. 

Section 7  New Developments / Redevelopment 
 

 New enhanced Water Quality Grease Control Requirements for Food Service Facilities. 
In April 2008, the City acquired enhanced water quality BMPs to address grease control 
for food service facilities (requirements attached in Section 7 and will be included in the 
City’s revised LIP). 

 
Section 9 Existing Development – including Commercial, Residential and Home Owners 

Associations (HOAs) 
 

 Supported South Coast Water District Grease Control Program – Program consists of an 
ordinance with tiered sewer rates based on BMP implementation, discharge permit 
requirements with a set of required BMPs including BMPs that address urban runoff, 
and installation of a grease interceptor for new, remodeled or new ownership of food 
facilities. Kitchen BMP inspections occur quarterly. Beyond the overall goal of 
prevention of sewer spills, it should be noted that this program and the quarterly 
inspections provide an extra set of  “eyes and ears” at the food facilities within the City of 
Dana Point and storm water violations can be reported to the City’s Water Quality 
Engineer for follow-up. 

 The City is focusing on water conservation as a source reduction strategy and 
reduction/elimination of urban runoff. The City has enhanced its coordination with 
South Coast Water District who has implemented a three-tiered Potable Water Irrigation 
Meter rate structure which provides for lower rates when a water usage decrease for 
irrigation is demonstrated. There has been an approximate decrease of 13% in potable 
irrigation demand from dedicated potable irrigation meters. 

 
 SCWD has implemented a program to address roots in private laterals.  The main cause 

of the private sewer spills is root build up in private laterals, which are not owned or 
maintained by the sewer district. Therefore, SCWD has developed a proactive program to 
address this issue  which involves mailing notification letters to residences with observed 
root problems based on SCWD’s regular main line video inspections. These letters inform 
the residents that roots have accumulated in their privately owned sewer lateral and that 
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it is their responsibility to remove the blockage to prevent potential sewer back-ups. The 
letters also provide resources to address the issue. This program will continue over two 
years with a goal of mailing 200 letters per year and verification of the cleaning.  

 
 Successful roof-top/NPDES inspection program for food service facilities will continue 

for FY08-09. 
 

 Mailed over 90 over-irrigation notices to property owners to make them aware of the 
runoff generated from their irrigation systems and offering free outdoor watering 
assessments so that they can take proper actions to remedy the situation. 

 
 Worked with schools to start a recycling program and become more aware of their 

NPDES roles and responsibilities and offered assistance to the District via presentations, 
support for grant funding, etc. 

 
Section 10 Illicit Discharges / Illegal Connections 
 

 Successfully contained three illicit discharges with cooperation from SCWD. Two 
involved mobile homes. One discharge that entered the storm drain was contained with 
one of the City’s diversion systems when a quick acting SCWD employee opened the 
valve to the sewer in time to capture and direct the discharge to the sanitary sewer. This 
is one of the added benefits that the nuisance water diversion systems provide. 
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C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section 1.0) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) 
in order to report to the Regional Boards and Environmental Protection Agency (EPA), the 
implementation and performance of the Permittees’ stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program 
implementation and validation data necessary for the submittal of the Annual Progress 
reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on 

a jurisdictional, watershed and/or countywide basis, compile and analyze the program 
data.  These analyses will allow for the comparison of subsequent evaluations as well as 
the identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to each of the program components 
and used as an effective management tool in determining where modifications within 
the DAMP and/or LIP may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will 

be made to their LIP.   
 
C-1.2 Background (LIP Section 1.0) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  As a result of court decisions and the overriding need to clarify the stormwater 
permitting requirements, the CWA required the Environmental Protection Agency (EPA) to 
issue regulations to be effective by 1983 that included stormwater runoff from rainfall.  
Congress passed a Clean Water Act Amendment in 1987, the Water Quality Act, which brought 
stormwater discharges into the NPDES Program.  EPA issued subsequent regulations on 
November 16, 1990.   
 

In response to those regulations, the County of Orange (subsequently singularly referred to as 
the Principal Permittee), the Orange County Flood Control District and the incorporated cities 
of Orange County (all three collectively referred to as Permittees) have obtained, renewed and 
complied with the following NPDES Stormwater Permit from the San Diego Regional Water 
Quality Control Board (subsequently referred to as the San Diego Board or as the Regional 
Board):      
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San Diego Regional Board 
Permit Term Order  

No. 
NPDES  

No. 
Date Adopted 

First  
(1990-1996) 

90-38 CA 0108740  July 1990 

Second  
(1996-2002) 

96-03 CAS0108740  August 1996 

Third  
(2002-2007) 

R9-2002-0001 CAS0108740  February 2002 

Fourth 
(2008-2013) 

R9-2008-0001 TBD In process 

 

Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 

As a result of the Third Term Permit requirements, the Permittees enhanced established 
program elements, introduced new program elements, and commenced implementation of 
watershed-based water quality planning processes to complement existing jurisdictional and 
countywide processes. The program update also addressed the necessary reconciliation of two 
Permits which, for the first time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to 
include model programs and templates for Local Implementation Plans (LIP) (also termed 
Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego Regional Board 
Third Term Permit), which will assist the Permittees in implementing the program within their 
individual jurisdiction as well as recognize the differences between the two sets of permit 
requirements.   
 
This annual progress report covers the period from July 1, 2007 to June 30, 2008 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the 
Third Term Permit. 
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C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section 2.1) 
 
This section addresses the City’s implementation of the program management elements of its 
LIP.  Program management activities conducted by the City of Dana Point involve the following 
activities: 
 
• Coordination with the Principal Permittee and other Permittees on continued program 

development through the 2003 DAMP; common program implementation (such as 
monitoring, public education and watershed programs); preparation of the Report of Waste 
Discharge (ROWD) and proposed 2007 DAMP, and a commitment of funding to shared 
budgets under the Implementation Agreement;  

• Coordination with internal City departments to implement the LIP;   
• Preparing, approving and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and  
• Data management and compliance reporting based on common practices specified in the 

2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section 2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Dana Point has 
designated NPDES primary and alternate representatives.    
 
Representative Primary Alternate 

Name Lisa Zawaski, CPSWQ, CFM Brad Fowler, P.E. 
Title Senior Water Quality Engineer Director of Public Works/Engineering 
Department Public Works/Engineering Public Works/Engineering 

Address 33282 Golden Lantern, Dana 
Point, CA 92629 

33282 Golden Lantern, Dana Point, 
CA 92629 

E-mail Address lzawaski@danapoint.org bfowler@danapoint.org 
 
The General Permittee Committee meets at least six times per year.   The City of Dana Point had 
representatives at the following meetings: 

Meeting Date Attended 
July 26, 2007  
August 23, 2007  
September 27, 2007  
October 25, 2007  
December 20, 2007  
January 24, 2008  
February 28, 2008  
March 27, 2008  
April 24, 2008  
May 22, 2008  
June 26, 2008  
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In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Vector Control  
City Engineer Technical Advisory 
Committee (TAC) 

 

City Manager Water Quality 
Committee 

 

Orange County Coastal Coalition  
South Orange County Integrated 
Regional Watershed Group 

 

OC Strike Force Meetings  
 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    

 
The City also participated actively in numerous meetings regarding bacteria TMDL and Basin 
Plan amendments, development meetings and Public Hearings, and meets regularly with the Tri-
City Water Savers (San Juan Capistrano, San Clemente, SCWD, Metropolitan, Municipal Water 
District of Orange County, MWDOC) to develop and implement water conservation/urban 
runoff reduction program (see Section 3 and 9 of this Report), is a participant in the South 
Orange County Integrated Regional Water Management Plan (IRWMP), and meets regularly 
with South Orange County Cities and MWDOC for the SEEP grant project, discussed in Section 
3 and 9 of this Report. 
 
C-2.3 City Internal Coordination (LIP Section 2.3) 
 
The responsibilities of City departments for the internal coordination of LIP activities are 
detailed in LIP Table A-2.2. The City organizational charts have changed since last reporting 
period. The latest organization charts are provided as an Attachment at the end of this section.  

 
The City of Dana Point’s Ocean Water Quality subcommittee continues to meet monthly to help 
focus and support some of the City’s water quality efforts. The South Coast Water District 
(SCWD), which provided the majority of water and sewer services to the City, also attends the 
meetings on a regular basis and the public is always welcome. The public has made regular 
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attendance at most of the meetings. The committee members (with voting rights) currently 
include one City Council representative, three residents, and a member of City staff. The General 
Manager of SCWD, another City staff and representatives from each of the 48th Congressional, 
35th State Senate and 5th District County Supervisor District attend as ex-officio members. Some 
of the programs that the Subcommittee provided direction on include: 
 
• Support continued pursuit of Salt Creek Urban Runoff Recycling 
• Continued support of Epidemiology Study at Doheny State Beach 
• Attended joint water quality committee meeting with respective committee from San Juan 

Capistrano and San Clemente to share ideas, challenges, initiatives, etc. 
• Support budgeting monies to continue grease interceptor incentive program 
• Support the development and hiring of a Natural Resources Protection Office position and 

participation in the Marine Life Protection Act process that is currently underway 
• Support outreach and community events and activities 
 
After last year’s annual report, City staff evaluated their program and determined where some 
short term improvements could be made. On December 4, 2007, City Council approved some 
short-term (1-2 year) Goals for the City’s Stormwater Program, including: 
 

1. Encouraging Low Impact Development (LID), Green Building and water quality 
enhancements for redevelopment in Town Center. (Section 7) 

2. Fine-tune progressive enforcement procedures (Section 2) 
3. Ensure that staff is properly trained and up to date on industry trends, and advancing 

technology by encouraging staff to participate in continuing education to keep them 
motivated. (Section 5) 

4. Influence and modify programs and obtain resources necessary to meet continually 
evolving NPDES Permit requirements and TMDL mandates. (All sections, as 
appropriate). 

5. Continue to work on City-wide current initiatives, including fine-tuning the Trak-it 
permit system and website outreach development (Section 2 & 6) 

6. Support South Coast Water District Water Conservation Recycling and New Source 
Initiatives. (Section 2) 

 
These goals are planned for FY07-08 and 08-09 and the City is proud to say that many of the 
goals have been accomplished or are well on their way. Please see the respective section in the 
annual report for details. 
 
C-2.4 Fiscal Analysis (LIP Section 2.4) 
 
The Fiscal Analysis includes the following: 
 

• the City’s expenditures for the previous fiscal year; 
• the City’s budget for the current fiscal year; and 
• a description of the source of funds. 
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The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of 
Dana Point.  The tables below report costs that include the costs of Permittee operations and 
contracted services. 
 
Capital Costs 
 
Capital costs include any capital costs that have been expended in the City’s approved Capital 
Improvement Project Plan.  These expenditures are typically for projects that consist of any land 
acquisitions, large equipment, and structural public improvements.  
 
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of 
keeping equipment and facilities in working order. 
 
 
CAPITAL COSTS 

LIP Program Elements FY2007-08  
Costs 

Projected FY 
2008-09 Costs 

(draft) 
Doheny Epidemiology Study & Public Project 
BMPs 65,000 435,000

Construction BMPs for Public Construction Projects * *
Other Capital Projects/Major Equipment Purchases 0.00 0.00
Totals 65,000 435,000
 
* These costs are not itemized separately and are included in the CIP budget and contract 
documents 
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OPERATION AND MAINTENANCE COSTS 

LIP Program Elements FY 2007-
08 Costs 

Projected 
FY 2008-
09 Costs 
(draft) 

Supportive of Program Administration (LIP Section 2.0) – Please see 
details of Staff Costs in table below. Other administrative costs, 
include: memberships, conferences, training, cell phone, office 
supplies, mileage, SWRCB Permit Fee, Federal Lobbyist 

460,333 500,000

Municipal Activities (LIP Section 5.0) Trash & Debris Control, 
include County, Park and Bus Stop litter control & mutt mitts. 

46,042 48,000

Municipal Activities (LIP Section 5.0) Recycling (*included in Trash 
franchise and not represented in this budget) 

- -

Municipal Activities (LIP Section 5.0) Drainage Facility Maintenance 
(includes Catch Basin Stenciling) 

649,213 709,000

Municipal Activities (LIP Section 5.0) Street Sweeping 228,000 255,000
Municipal Activities (LIP Section 5.0) Environmental Performance 
(BMP Implementation) 

Included in 
Program 

Administration 

Included in 
Program 

Administration
Municipal Activities (LIP Section 5.0) Pesticide & Fertilizer 
Management 

6,560 6,800

Public Information (LIP Section 6.0) Nonpoint Source Pollution 
Awareness 

12,711 20,000

Requiring New Development BMPs(Supportive of Planning, etc) 
(LIP Section 7.0) 

Included in 
Program 

Administration 

Included in 
Program 

Administration
Requiring Construction BMPs(Supportive of Plan Check & 
Inspection) (LIP Section 8.0) 

Included in 
Program 

Administration 

Included in 
Program 

Administration
Existing Development (LIP Section 9.0) Industrial/Comm./HOA 
Inspections 

9,240 15,000

Illicit Connections/Discharge Ident. & Elimination Facility 
Inspection, included Grease Interceptor Rebate Funds 

13,940 40,000

Agency Contribution to Regional Program* FY08-09 budget includes 
estimates for TMDL/Watershed Implementation 

72,410 145,000

Totals 1,498449 1,738,800
 
The costs have remained relatively consistent; however the City anticipates higher costs in the 
upcoming years due to requirements set forth in the Total Maximum Daily Load (TMDL) 
regulations that will become effective in calendar year 2009. 
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As many City staff participate in the implementation of the City’ stormwater program, a 
percentage of staff time dedicated to the program per position is estimated below. 
 
Details of Program Administration Staff Costs 

NPDES Program Administration 

Percentage of 
Time Dedicated 
to Stormwater 

Program 
Implementation 

Median Annual 
Salary 

 
Costs 07-08 

Senior Water Quality Engineer 95 $94,080 $84,672 
Water Quality Intern 100 $12,149 $12,149 
Public Works / Streets Manager 20 $90,660 $18,132 
Director of Public Works 35 $132,942 $46,530 
Public Works Supervisor (included in O&M 
budget, contracted from the County) N/A   N/A 

Code Enforcement 30 $54,972 $16,492 
Code Enforcement 20 $54,972 $10,994 
Code Enforcement – (hired in Nov 2007 (½ 
of reporting period) 20 $54,972 $10,994 

Investigative Assistant (Police Services); 
part-time 5 $27,486 $1,374 

Building Official 2.5 $111,198 $2,780 
Chief Building Inspector  10 $85,440 $8,544 
Senior Building Inspector 10 $68,904 $6,890 
Senior Building Inspector 10 $68,904 $6,890 
Senior Permit Technician 5 $52,314 $2,616 
Parks Manager 10 $90,660 $9,066 
Parks Supervisor 10 $54,972 $5,497 
Parks Staff 10 $49,632 $4,963 
Senior Management Analyst 20 $75,192 $15,038 
Administrative Secretary 15 $46,386 $6,958 
Secretary 15 $41,766 $6,265 
Senior Planner 10 $81,588 $8,159 
Senior Planner 10 $81,588 $8,159 
Senior Planner 10 $81,588 $8,159 
Associate Planner 10 $65,160 $6,516 
Associate Planner 10 $65,160 $6,516 
City Architect/Planning Manager 5 $111,198 $5,560 
City Engineer 5 $111,198 $5,560 
Sr. Civil Engineer - Development 20 $94,080 $18,816 
Sr. Civil Engineer - Construction 10 $94,080 $9,408 
Construction Inspector  25 $68,904 $17,226 
Construction Inspector  15 $68,904 $10,336 
Construction Inspector  15 $68,904 $10,336 
City Attorney 10 $600,000 $10,000 
    TOTAL $401,595  
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FUNDING SOURCES 
 
The City’s water quality program is funded by the General Fund with the exception of grants that 
are received periodically. No grant funds were used during FY07-08. 
 
C-2.5   Program Management Modifications 
 
The City’s LIP will be revised to reflect the organizational and staff changes. The revised 
organization charts are included at the end of this Section. 
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C-3.0 Plan Development  
 
C-3.1 Introduction  
 
This Section provides information on the approach taken by the City of Dana Point in 
developing its Local Implementation Plan (LIP). This Section also discusses a number of studies 
that the City is participating in that will provide future revisions and improvement of the 
program. 
 
C-3.2 Plan Development  
 
The complexity of the Third Term permits has necessitated the development of a LIP in order to 
provide for a city-specific plan within the broader policy and program framework of the 2003 
DAMP.  The LIP focuses predominantly on the jurisdictional implementation of the model 
pollution prevention-oriented programs detailed in the 2003 DAMP and was completed and 
provided to the RWQCB in 2003.  
 
The 2003 DAMP will be revised and submitted by the Principal Permittee as the proposed plan 
for the Report of Waste Discharge toward the end of the permit term.  The City LIP, however, is 
intended to be a more dynamic document plan that will be evaluated on at least a bi-annual 
basis by the City or as directed by the Regional Board. Proposed revisions to the LIP Plan 
Development Section are identified in Section C-3.5. 
 
C-3.3    BMP Effectiveness Investigations  
 
As the stormwater program had evolved, we have reported many successes, while at the same 
time we have encountered many challenges. It has become more apparent that the realm of 
stormwater management and water quality involves a variety of disciplines and continued 
success will require coordination and cooperation with a number of other agencies and 
industries in order to achieve measurable results in the receiving waters in the long-term. 
Fortunately, many other agencies have common and complimentary goals and we envision that 
working together, though challenging at times, will be the only way to overcome certain 
challenges and meet our goals. We see that collaboration of the following agencies/industries 
will ultimately be necessary for a comprehensive and effective water quality program. 
 
• State Department of Pesticide Regulation 
• Department of Water Resources 
• Air Quality Management District 
• Climate Change Workgroups 
• Vector Control Districts  
• Industry Workgroups, such as the Brake Pad Partnership and the California Product 

Stewardship Council 
• Other State and Federal Agencies 
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Some of the above agencies and industries have already started talking to each other, and we 
are encouraged, but it is an important concept to note that there are issues that cannot be 
addressed by individual Cities and the County alone. Collaborative efforts must go beyond City 
and County limits and will require State and Federal participation and support.  
 
The City has begun to look at ways to evaluate the effectiveness of select Best Management 
Practices (BMPs) and special projects that have been implemented in its jurisdiction. The 
evaluation of the effectiveness of BMPs has been acknowledged to be a difficult and complex 
task. The City has attempted to evaluate effectiveness for the following projects during the 
reporting period: 
 
Public Outreach Pledge Card Evaluation 
 
The City continues to implement a “Pledge Card” activity at some of the outreach events. Both 
adults and children area asked to “Make-A-Pledge” to help protect the earth and ocean, in 
return for filling out the short survey and pledging to try to do something that they don’t 
already do (we focus on high priority activities, such as take car to commercial carwash in lieu 
of washing it in their driveway, get their sewer lateral inspected, sweep instead of hose, etc.), 
they are able to plant drought tolerant poppy seeds in a take home pot to “cultivate” their new 
behavior. At the City’s booth, we also offer “tools” to help them begin the new behavior, such 
as dustpans, portable dog poop pick up bags, sprinkler keys to adjust their sprinkler heads to 
prevent runoff, etc. This activity continues to be very popular and helped the City quantify how 
many booth visitors we had. The results of the pledge cards were also tabulated. Though a high 
percentage of respondents indicate that they already do a number of the BMPs, usually around 
60-70%, we feel that  if even if they did not report accurately (i.e. said they did something they 
regularly do not), this exercise was very effective at getting a variety of messages out. Due to 
the success, this activity will continue. The Pledge Card is provided in Section 6 of this Report. 
 
South Coast Water District 3-Tiered Potable Irrigation Meter Rate Structure Program 
 
This special conservation-based rate structure has been applied to over 450 potable irrigation 
water meters to date, which are mostly operated by HOAs. The tiered-rate allows for reduced 
rates when water conservation is demonstrated. A downward trend of potable water used for 
irrigation continues. Since mid-2004, a 13% water savings has been observed.  Conserving water 
for irrigation purposes will have a corresponding decrease in irrigation runoff, which is a high 
priority goal for both the City and SCWD.  
 
This tiered rate structure coupled with other existing programs, such as the Protector Del Agua 
Landscaper Certification program, www.waterbudgets.com, and the Smartimer rebate 
program, sponsored by MWDOC are all valuable existing programs that can help us address 
irrigation runoff.  
 
Tri-City Water Savers Group 
 
The Tri-City Water Savers Workgroup, compiled by Dana Point, San Juan Capistrano 
and San Clemente and South Coast Water District Stormwater and Water Conservation 
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Staff, has been meeting on a monthly basis to develop a marketing campaign(s) to 
promote programs to strategically planned target audiences.  
 
Our first workshop, H20 for HOAs, targeted HOA Board members, Property Managers 
and Landscape Companies. This was held in August 2007 and had over 150 attendees. 
The workshop wad designed to educate, inform and provide resources for homeowner 
associations and property managers on ways to improve landscapes, reduce water 
waste and urban runoff – and lower water bills. 
 
The second workshop, the Green Plumbers Forum, was held on May 29, 2008 and 
targeted plumbers and facility managers. Information was provided regarding 
indoor/outdoor water use and new efficient technology, waste and savings potential, 
high-efficiency toilets and other indoor products and fixtures, Water-efficiency rebates, 
the Green Plumbers Program and energy-saving programs. 
 
Our third workshop, H2O for Hospitalities is scheduled for October 2008 and is 
targeting hotels and restaurants. The agenda for this workshop includes:  

• Sources of water supply, future outlook, water and sewer rates 
• Indoor and outdoor water saving strategies that fit your business  
• Available rebates on new technologies  
• New and upgraded programs for hotels and restaurants that can lower your 

costs  
• Urban runoff and sewer grease control regulations -- and best practices that 

benefit your business   
 
Our Tri-City Water Savers workgroup has been very successful, as we share resources 
and ideas and have come up and implemented some landmark programs. The H2O for 
HOAs, for example, was used as a model to roll out similar workshops in other areas of 
Orange County. We do plan to continue to develop, enhance and conduct these 
workshops. Due to limited resources and other responsibilities that staff must attend to, 
these programs and projects would not been able to come to fruition without us 
working together as a team and delegating tasks. This workgroup is here to stay. 
 
Promoting Municipal Water District of Orange County (MWDOC)/Local Water Agency 
Rebate Programs 
 
The City works diligently and cooperatively with SCWD & MWDOC to promote water 
conservation rebates programs. We will focus on the rebates related to outdoor water 
conservation in this Report as the outdoor water conservation actions have a direct impact on 
reducing runoff – a primary focus of our outreach efforts. 
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As SCWD provides water and sewer services to the majority of Dana Point, we have focused 
our evaluation on this water district. 
 
Smartimers Installed through MWDOC/SCWD Conservation Rebate Programs 
Agency  FY 04-05 FY 

05-06 
FY 

06-07 
FY 

07-08 
 Res Com Res Com Res Com Res Com 
SCWD 2 0 6 1 17 29 7 49 
 
Valves Controlled by Smartimers through MWDOC/SCWD Conservation Rebate Programs 
Agency  FY 04-05 FY 

05-06 
FY 

06-07 
FY 

07-08 
 Res Com Res Com Res Com Res Com 
SCWD 12 0 48 6 139 477 68 876 
 
Rotating Nozzles Installed through MWDOC/SCWD  
Conservation Rebate Programs 
Agency  FY 

06-07 
FY 

07-08 
 Res Com Res Com 
SCWD 0 0 74 133 
 
Irrigation based BMPs are encouraged and are an integral component of the City’s effort to 
reduce urban runoff pollution during dry weather. 
 
Smartimers are promoted as a source control BMP to reduce water consumption and runoff and 
associated pollutants. A “smartimer” is an irrigation controller that uses information on 
weather, soil moisture, rain, wind, evaporation rates, plant transpiration rates and more to 
determine when and when not to water, rather than watering on an owner-programmed set 
schedule.  Smart timers are more efficient than regular timers and can reduce water usage by 
30% or more by watering based on the needs of the landscape. Since the water is applied based 
on need of the vegetation, there is inherently a general reduction of runoff, as long as the timers 
are programmed correctly and monitored. 
 
Rotating nozzles are also promoted as a source control BMP to reduce water consumption and 
runoff and associated pollutants. Rotating nozzles have multiple rotating streams that distribute 
water evenly and apply water slowly, allowing time for water to soak into the soil, reducing 
runoff and conserving water.  These nozzles also help save water and reduce runoff by 
increased wind resistance and less misting.   
 
As you can see from the tables on the previous page, our outreach efforts have increased 
participation in these programs from year to year. We assume that the increased awareness of 
the drought we are experiencing has also help encourage residents, HOAs and businesses to 
take advantage of these programs. That is why the connection between water conservation and 
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dry weather urban runoff pollution is so crucial to our efforts and partnerships between these 
agencies are an integral element to the success of these programs. Beyond increasing awareness 
and changing behavior, we hope that we can document a reduction in runoff by the 
implementation of irrigation-based BMPs in the SEEP project described below. 
 
Smartimer Edgescape Evaluation Project (SEEP) 
 
An exciting, innovative and comprehensive evaluation of the effectiveness of reducing runoff 
(and associated pollutant loads) and reducing water use for irrigation by implementing a 
variety of “structural” irrigation-based Best Management Practices (BMPs) consisting of ET 
(evapo-transpiration) irrigation controllers, rotating nozzles and other irrigation system 
improvements and edgscaping site design BMPs and a combination thereof, was recently 
awarded grant funding under the Consolidated Grants Program. The project is administered by 
MWDOC, but the South Orange County Cities will take the lead in implementation of this 
project. Each participating City has identified a potential project site(s) to implement an 
irrigation based BMP(s) or use as a control site. Projects sites were strategically selected to 
obtain a range of land uses and meet other criteria that will benefit the evaluation. Pre-project 
urban runoff monitoring began in May 2007 and continued through August 2007.  The BMPs 
were implemented from September 2007 through April/May 2008, and the post-project 
monitoring began in May 2008 and continued through August 2008.  The final evaluation report 
will be completed in October 2008 and will be provided in next year’s annual report. We hope 
to obtain scientifically sound data that can be used regionally. The data may also help to report 
on pollutant load reductions for TMDL implementation. 
 
Street Sweeping 
 
The City is continually looking at options to maximize effectiveness of the City’s street 
sweeping program. The data below shows an increase of more than 25% of tons of material 
collected between this year and last. The greater amount of street sweeping material collected is 
due to our efforts to retain a street sweeping contractor that has provided excellent customer 
service to us as well as our residents. In addition, the City has made a great effort to educate 
residents to move their vehicles off the street so that the street sweeper can sweep effectively.. 
Additional signs and an improved alternative side street sweeping schedule makes it more 
convenient for residents to move their cars on street sweeping days. Only a small area of the 
City (Lantern Village, Santa Clara and Town Center areas) has an enforced parking restriction 
for street sweeping. City staff has been working with various committees to determine whether 
or not enforceable parking restrictions should be expanded throughout the City; however this 
issue has proven to be very contentious and no committee nor City Council has pursued any 
changes at this time. The City street sweepers which are highly visible throughout the City on a 
daily basis have also been equipped with 3 educational magnets – “The Ocean Begins At Your 
Front Door” on each vehicle.  
 
In addition, City staff and Street Sweeping Contractor observed that in specific areas there 
existed overgrown trees and bushes that were impeding the street sweeper vehicle and material 
was being missed. City Public Works staff coordinated with Code Enforcement to have 
property owners resolve this nuisance property maintenance issue. Much progress was made. 

0033566



 
SECTION C-3, Plan Development  
 

Orange County Stormwater Program C-3-6 October, 2008 
DAMP Appendix C-3  

 

This is an example of how the City evaluates its existing programs and enhances them as 
feasible to maximize effectiveness. 
 
Food Facility Rooftop Inspection Program   
 
Is rooftop runoff a significant contributor to urban runoff pollution? The City continues to look 
at ways to implement source control BMPs to address primary pollutants. Though bacteria is 
natural and ubiquitous in the environment, and the results of 2007-2010 Epidemiology and 
Microbial Source Tracking Study will help us determine if bacteria from human sources is 
posing a risk at our beaches, the City strives to reduce/eliminate any potential anthropogenic 
sources through source control. A potential source that was looked at is grease from exhaust 
fans on rooftops at food service facilities. The project began in June of 2006 with these goals: 
 

1. to determine if rooftop equipment is a significant contributor of pollutants to the MS4;  
2. to remedy any issues or lack of maintenance that is observed during the rooftop 

inspections, and  
3. based on the results of the inspection program, determine if and at what frequency a 

roof top inspection program should be included as an ongoing City source control effort. 
 
After the second year of this program, we answer the above: 
 

1. rooftop is not a significant contributor; but it is a potential contributor and this annual 
inspection program completed each year prior to the rainy season is an effective way to 
control this source;  

2. the annual inspection provide foundation for adequate maintenance and also facility 
outreach for high priority food service facilities, and  

3. the City has determined that annual inspections are an effective way to control potential 
sources of pollutants from food service facilities. The City will continue this program as 
long as funds are available. 

 
Indirect benefits of this project include increased awareness of urban runoff pollution and its 
sources through coordination with food facility staff/owners, elimination of potential fire 
hazards, and complementary coordination with SCWD’s newly implemented grease control 
program. The program, as implemented, also provides an extra set of eyes inspecting food 
service facilities within the City, as the contractor doing this work is well versed in urban runoff 
pollution, and has observed some incidences that were able to be corrected immediately by a 
City employee, in lieu of the issue going unnoticed. 
 
A total of 103 food facilities had the roof top inspections conducted (some food facilities do not 
have a Class I hood, based on the services they provide, and therefore do not have roof top 
exhaust fans).  Out of the 103 sites, 33 (32%) of them were noncompliant in regards to “NPDES” 
stormwater issues.  All sites were in compliance by the end of the program. 
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No illegal active discharges were observed. A summary of the types and numbers of 
noncompliant conditions is provided below: 
 

Type of Roof Top NPDES 
Noncompliance 

Number of 
Noncompliances 

Dumpster area dirty, no lid 3 
Greasy area 5 
Inadequate roof grease control BMPs 
(grease on roof, no absorbent, full 
drip pan in need of maintenance) 

25 

 
From the results above, it appears that food facilities are a potential contributor of pollutants. 
As all the sites are in compliance at this time, this potential source has been successfully 
controlled. The City has determined that this program will continue on an annual basis, as 
feasible. Food facilities make up the bulk of the cities high priority commercial inventory and an 
annual inspection keeps them in check. 
 
The City feels that this is an effective program and budgeted funds to implement this program 
again in FY08-09. 
 
Salt Creek Ozone Treatment Plant Evaluation 
 
The City continued to operate and monitor the Salt Creek Ozone Treatment Plant during the 
dry season of May though October 2007 and 2008. The Plant is a demonstrated success with 
postings at the beach significantly reduced to zero since late 2006. The project has made such a 
significant improvement in beach water quality that there is no question that the beaches meet 
de-listing criteria at this time. -  A comprehensive report indicating that the water bodies meet 
the de-listing criteria for Rec-1 was submitted to the State for the 2008 data solicitation many 
months back and it is hoped that RWQCB also consider recent data since the report submittal in 
their evaluation. We have not received any response regarding our data submittal, nor heard 
anything regarding the status of the 2008 303(d) List at the time of this writing. 

Beach AB411 (April-Oct.) 
2007 

Dry Year-round 
2007 

Wet year-round 
2007 

Monarch Beach (North) A A A+ 

Salt Creek beach A A A+ 
18th Annual 2008 Beach Report Card, Heal the Bay (covers April 2007-March 2008). 

Although this past year was not as dry at the previous one, it is acknowledged that the recent 
drought conditions we have been experiencing may be a factor in generally improved beach 
water quality throughout the region; however, it is interesting to note that while Dana Point’s 
Salt Creek and San Clemente’s Poche Creek watersheds are quite similar and appear to exhibit 
similar pollutant problems (including nuisance flow volume), Poche Beach received an F grade 
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per Heal the Bay’s Report Card for Summer 2007, and Salt Creek and Monarch beaches both 
received an A’s. This fact further supports the effectiveness of the Salt Creek Ozone Treatment 
Plant. . 
 
As we all know, the Salt Creek Treatment Facility is an “end-of-the-pipe” solution during dry 
weather and does not directly improve water quality in the watershed. The City places priority 
on its continuing pursuit of effective source control solutions up in the watershed. The City 
continues to focus greater attention on addressing over-irrigation runoff and education. Beyond 
general outreach activities, the City issues property-specific overwatering notices in the Salt 
Creek Watershed. The City also continues to coordinate with the County on the monitoring 
investigations that are in process, including beginning to explore the underlying soils and 
geology that cause a natural high conductivity in Salt Creek (appropriately named for a reason), 
as well as exploring alternate toxicity test organisms to address a naturally occurring high 
conductivity. It is believe that current test organism may contribute to false positive toxicity hits 
due to the naturally high total dissolved solids. And although some invasive plant species are 
documented in the Salt Creek watershed, pampas grass is limited to the channel banks in the 
lower reaches and native riparian and emergent wetland habitat is well established and 
thriving. Our consultant, LSA concluded that there are little options for water quality 
improvements from any vegetation modification in this area (LSA memo, dated August 7, 
2006.) 
 
Barring regulatory obstacles, the City is working with South Coast Water District to continue to 
explore the potential of reuse of the treated urban runoff for reclaimed water irrigation 
purposes. This plan may be more acceptable as the forecasted long-term drought will require 
that agencies think outside the box in terms of water supply and reuse.  
 
Summary of Baby Beach Sweeping Pilot Program – Conducted by the County of Orange 
 
Dana Point Harbor beach sites showed a significant decrease in Beach Mile Days posted in 2007 
(3 in 2007 vs. 20.1 in 2007 for the entire calendar year). A number of projects going on at Baby 
Beach may have contributed to the improvements, including the beach sweep program being 
implemented by the County where a contractor is removing bird droppings from the shoreline 
on a regular basis.  Also, the media filter and diversion that was installed and the pier bird 
screening that were both completed in the last reporting period would help explain this 
improvement.  However, even when controlling the anthropogenic (and some of the non 
anthropogenic) sources of bacteria, Baby Beach is still plagued by relatively frequent postings. 
The TMDL for Baby Beach was adopted by RWQCB in June 2008, and RWQCB staff 
acknowledged that the County of Orange and the City of Dana Point are doing a lot and that 
the impairments that remain may be uncontrollable. After the Baby Beach TMDL gets approved 
by OAL, the City, County and RWQCB staff will work closely to see what actions we have to 
take to demonstrate that we have controlled the controllable sources of bacteria and develop the 
method to implement the Natural Source Exclusion and Reference Watershed System Approach 
Basin Plan Amendment (BPA) that was approved by the RWQCB on May 14, 2008. 

Some of the ongoing BMPs in the Harbor, focused in the Baby Beach watershed include: 

0033569



 
SECTION C-3, Plan Development  
 

Orange County Stormwater Program C-3-9 October, 2008 
DAMP Appendix C-3  

 

• Bird Dropping Beach Sweep (manual removal of 50-300 bird droppings daily) 
• Video inspection of sewer lines 
• Vessel pump out availability 
• Boater education 
• Watershed outreach and education 
• Improved sidewalk cleaning practices 
• Innovative pilot projects and studies, including circulation 

 
North Creek Ozone Treatment Pilot Project 
 
The City continues its pilot project package ozone treatment plant at North Creek.  It concluded 
that both bacteria and some metal loads were reduced in the treated effluent. No adverse effects 
were observed by the treatment, and operations are closely monitored to ensure that there are 
no adverse effects or pollutant byproducts generated. Vegetative and wildlife habitat is now 
flourishing in North Creek and a number of residents have voiced their positive comments, 
noting the improvements in this natural area. The unique characteristics of the tidally 
influenced creek provide challenging conditions; however, improvements have definitely been 
documented. The package type plant may prove to be another potential solution (“tool in the 
toolbox”) to help agencies meet the requirements of the bacteria TMDL. 
 
Heal the Bay’s summer 2007 Report card gave North Beach at Doheny an F during dry weather. 
This is in spite of the fact that no dry weather flows from North Creek across the beach to the 
ocean.  It appears that the water quality in this area is negatively impacted by a decreased 
opportunity for circulation due to the jetty at this site and the possibility for bird droppings 
near the jetty. The ongoing posting has occurred even when the creek does not interface with 
the ocean, which indicates that the poor water quality is not directly related to urban runoff.  
 
It should also be noted that the bourgeoning flora and fauna are not without their own 
contributions as well.  The more animal populations the more natural bacteria loadings occur 
and thus the bacteria levels downstream of the treated effluent may naturally increase during 
the rainy season when the creek again begins to flow to the ocean.   
 
The County has also begun a study looking at the impact of natural geological formations on 
water quality. Preliminary evidence shows that specific geological formations in south Orange 
County can contribute significantly to dissolved metal concentrations. Further studies continue; 
however this idea may shed some light on the higher metal concentrations we have seen when 
investigations have left us perplexed as to the source. 
 
Capistrano Beach Storm Drain Project 
 
The City received grant funds for the trash separation unit and diversion portion of the large 
storm drain improvement project. A one-year monitoring program and final evaluation report 
will be prepared. A final evaluation report was completed in November 2007 and is attached at 
the end of this Section. 
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BMP Effectiveness Evaluation to be Reported in Future Annual Reports: 
 

 
 The Headlands Development will be conducting a comprehensive evaluation of the 

Contech (formally Stormwater 360) Media filters that were installed at Baby Beach in the 
Harbor and will be implemented at the development. Headlands representatives are 
beginning to plan for the wet weather monitoring at the Baby Beach site. Parameters to 
be tested include: Total Coliform, Fecal Coliform, Enterococcus, nitrates and phosphates, 
pesticides, polychlorinated biphenyls, herbicides, organic carbon, total suspended 
solids, petroleum hydrocarbons, metals, pH. The City looks forward to seeing the 
effectiveness of this system, as it seems to be proposed and accepted  throughout Orange 
County. 

 
C-3.4 Improvements in Stormwater Science  
 
Epidemiology Study and Microbial Source Identification Study 
 
The City was successful in partnering with Southern California Coastal Water Research Project 
(SCCWRP) and University of California, Berkeley, to receive grant funding for a Microbial 
Source Tracking and Epidemiology Study at Doheny State Park Beach via the State’s 
Consolidated Grants Program – Ocean Protection Projects.  
 
The goals of the study are:  
 
• Assess the health risk of swimming in beaches contaminated with a variety of fecal bacteria 

sources; 
• Assess the utility of existing testing protocols at non-source polluted beaches; 
• Evaluate the effectiveness of new and rapid indictors to predict swimmer health risk; 
• Conduct a microbial source tracking/identification to determine where the bacteria are 

coming from and whether or not it is from human sources. 
 
The study will follow-up on conclusions identified in a similar study at Mission Bay, San Diego. 
The study will help to improve and enhance current testing protocols and will also provide 
some much needed information to help develop and implement bacteria TMDLs in the area, 
and possibly the region. 
 
The study successfully kicked off this past summer in 2007. Due to the good water quality, 
which did not exceed standards at a frequency necessary to obtain meaningful results for an 
epidemiology study, the study at Doheny was terminated earlier than planned for the summer 
2007 season. Instead, the study team relocated to Avalon on Catalina Island after July 8th for the 
2007 season. The EPA is now partnering in this study.  
 
The study at Doheny kicked off again on Memorial Day weekend 2008 and at Avalon Bay on 
Catalina Island on June 27, 2008. More than 18 indicators are being tested. Participant 
recruitment, the crux of the study, has gone exceptionally well at both sites. The study will 
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extend throughout September. The State of California recently approved another $1 million in 
funding to ensure that sampling is conducted at a third nonpoint source contaminated beach. 
These funds will be used to sample Malibu Surf rider beach in summer 2009.  
 
The City continues to record data from weekly field reconnaissance at Doheny, with photo 
documentation and a spreadsheet of data including: date, whether or not the beach was posted, 
high tide, low tide, moon data, bird counts, whether or not homeless were observed in San Juan 
Creek Culverts, whether or not the San Juan Creek berm was open or closed, swell direction, 
rain and flow data in the creek, when there is flow. We hope this compilation of regular data 
will provide additional insight as we try to understand the complex dynamics of San Juan 
Creek, Dohney Beach and North Creek Beach. In addition the County of Orange, SCCWRP and 
the City of Dana Point installed two video cameras to take photos to further observe birds and 
beach usage. All this information will be come important as we implement the bacteria TMDL 
in this area. 
 
Doheny State Beach continued its decline in beach mile days posted again in 2007. It is believed 
that the area being a Marine Wildlife Refuge where huge numbers of birds congregate is the 
most significant cause of bacteria impairments.  
 
C-3.5 A Look at Level of Effectiveness Assessment in Dana Point  
 
Using the California Stormwater Quality Association (CASQA) Program Effectiveness outcome 
classifications, the City has taken a look at and evaluated some of the program elements to get a 
feel for where we stand and where we need to go, acknowledging that this is a long-term effort, 
but that regular assessment is required to make sure we are on the right track. 
 

 
Figure 4 above is taken from the CASQA White Paper, An Introduction to Stormwater Program Effectiveness 
Assessment. 
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The following program elements were reviewed: municipal, construction, commercial, public 
outreach, ID/IC. Specific activities in each element were assigned a level of outcome based on 
the type of assessment available, and any program modification associated with the assessment, 
as applicable. Please note that not all activities of each program were reviewed and the specific 
examples below were selected based on demonstration of achievement of highest levels of 
outcome types. 
 
Please note that specific examples of effectiveness assessment are provided above in this report, 
as well as minor program modifications that have been discussed in the respective sections of 
this annual report. 
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City of Dana Point Summary of Significant Program Effectiveness Assessments & Modifications FY 07-08 
 

Note: yellow shaded outcomes have not been achieved and explanation is provided. 
Program Specific Activity Levels of 

Outcome Type 
Achieved  

Method of Assessment Program Modifications 

1- compliance Permit requirements are being met. Continue as is. 

2- awareness 

Citizen complaints and awareness 
increased when a sub-par contractor 
was doing work. 
 
Positive comments resulted from 
change of contractor to one who had 
previously demonstrated good 
service. 

Continue to contract with a contractor 
providing quality service, even though they 
may not be low bidder (subject to Council 
approval). 
 
City continues to educate residents regarding 
importance of moving cars on street sweeping 
days and connection of street sweeping and 
protection of water quality. 

3- behavior 

There does not seem to have been 
reduction in enforcement actions for 
street sweeping parking violations; 
and the amount of material collected 
has increased. It does not appear that 
behavior has significantly changed 
even with aggressive education. 

Continue education and enforcement. 

4- Load 
reductions 

Each month quantities of street 
sweeping material collected from 
streets is calculated resulting in load 
reductions. 

During the reporting period, there was a 25% 
increase in material that was picked up by the 
street sweepers which did not enter the 
streets, storm drain and receiving waters. 
Continue to track material collected and use to 
estimate load and effectiveness. 

 
 
 
 
 
 
 
 
 
 
 
 

Municipal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

street sweeping 

5- change in 
runoff/discharge 

quality 

Discharge/ runoff improved as 
sediment, trash and debris is removed 
prior to entering stormdrains. 
Waterbodies have not been 
designated as impaired for significant 
pollutants that street sweeping 
address,  

Continue to monitor water quality data. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  

Method of Assessment Program Modifications 

1- compliance City’s inlet filter program exceeds 
permit requirements. 

Activity has demonstrated effectiveness. 
Continue as is. 

2- awareness Some private HOAs have inquired 
about City’s inlet filter program. 

Continue to educate public regarding City’s 
water quality efforts. 

3- behavior 
Two private HOAs, to date, have 
participated in the City’s inlet filter 
incentive program. 

Continue to provide incentive programs, as 
resources allow. 

4- Load 
reductions 

Each cleaning, quantities of inlet filter 
material collected from inlet filters are 
calculated, documenting load 
reductions. 

Continue to track material collected and use to 
estimate load and effectiveness. 

inlet filter installation 
and maintenance 

 
 
 
 

inlet filter installation 
and maintenance 

 
5- change in 

runoff/discharge 
quality 

Discharge/ runoff improved as 
sediment, trash and debris is removed 
prior to entering stormdrains. 
Waterbodies have not been 
designated as impaired for significant 
pollutants that the inlet filters address, 
such as sediment, trash, debris and 
hydrocarbons. 

Continue to monitor water quality data. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Municipal 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Salt Creek Ozone 
Treatment Plant 

 
 
 
 

1- compliance 

City’s Salt Creek Ozone Treatment 
Plant exceeds existing permit 
requirements. 

Continue to operate and maintain while 
developing more effective and efficient 
operating protocols. 
 
Continue to acquire data for evaluation of 
plant effectiveness, future TMDL development 
and implementation, and understanding of 
dynamics of scour pond influence on bacteria 
counts. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  

Method of Assessment Program Modifications 

2- awareness 

Resident’s awareness has increased 
since plant in operation. Education 
sign posted near plant. Beach users, 
lifeguards, and other stakeholders 
have noticed improvements in beach 
water quality (fewer postings). 

Continue to educate regarding City’s water 
quality efforts and impacts of behavior on the 
environment and water quality. 
 
Continue to provide tours of treatment plant. 

3- behavior 
Lower flow volumes at Plant this year; 
however, no correlation with change 
in behavior can be documented. 

Continue to address source control strategies 
upstream in watershed. 

4- Load 
reductions 

When plant in operation, bacteria load 
reduction from urban runoff is 
significantly reduced. 

Continue to monitor and quantify load 
reductions, if necessary with upcoming TMDL. 

5- change in 
runoff/discharge 

quality 

Discharge quality of indicator bacteria 
dramatically improved. Plant Effluent 
greatly exceeds water quality 
standards for indicator bacteria. 
Lower flow volumes noted this 
summer compared to last. Bacteria 
have always been highly variable. 
Other constituents tested in influent, 
ammonia, nitrate, triazine herbicides, 
etc. have not been at levels of 
concern in this watershed. 

Continue to monitor. The City will also 
coordinate with the County on the monitoring 
investigations that are in progress, including 
exploring alternate toxicity test organisms to 
address a naturally occurring high 
conductivity, and refine the Ambient Coastal 
Program as necessary to assess other 
potential issues.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Municipal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Salt Creek Ozone 
Treatment Plant 

6- receiving water 
quality – 

restoration of 
beneficial use 

Beach Postings have been 
significantly reduced, therefore Rec-1 
beneficial use has been significantly 
restored in receiving waters. 
 
Beach water quality data evaluation 
was conducted and submitted to 
remove Salt Creek and Monarch 
beaches from 2008 303(d) List for 
indicator bacteria. 

Continue to operate plant as long as beneficial 
uses are restored. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  

Method of Assessment Program Modifications 

1- compliance 
City’s North Creek Ozone Treatment 
Pilot Project exceeds existing permit 
requirements. 

Continue to implement and monitor. 

2- awareness 
Positive comments regarding 
observations of improvement have 
been received by public. 

Considering sign and public access bridge. 

4- Load 
reductions 

Pre and post treatment monitoring 
has demonstrated a load reduction of 
indicator bacteria and metals. 

Continue to implement and monitor. 

5- change in 
runoff/discharge 

quality 

Discharge quality has improved. 
Higher DO, flourishing vegetation and 
wildlife. 

Continue to implement and monitor. 

North Creek Ozone 
Treatment Pilot 

Project 

6- receiving water 
quality – 

restoration of 
beneficial use 

Enhanced vegetation and wildlife 
present. No odors, water clarity. 

Continue to implement and monitor. 

1- compliance Exceeds permit requirements. Continue to offer incentive program as 
resources are available. 

2- awareness Promotion of program has increased 
awareness of issues. 

Continue to promote program and educate on 
issues. 

3 - behavior 

Change in behavior observed with this 
significant monetary incentive. Three 
interceptors have been installed to 
date and four are considering or in 
process. 

Continue to promote program and educate on 
issues. Encourage participation in program. 

4- Load 
reductions 

Grease Interceptor 
Incentive Program 

 

5- change in 
runoff/discharge 

quality 

Proper installation and maintenance 
can prevent sewer spills and sewer 
discharges resulting in sewage-free 
discharges. 

Continue to promote program and educate on 
issues. Encourage participation in program. 
 
Continue SCWD FOG program and zero 
sewer spill standard. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Municipal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nuisance Water 
Diversions and 
Hydrodynamic 

1- compliance 
City’s nuisance water diversions and 
hydrodynamic separators exceed 
permit requirements. 

Continue to operate as long as they are 
effective. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  

Method of Assessment Program Modifications 

4- Load 
reductions 

Dry weather flows diverted to sewer 
and debris removal are evaluated 
monthly resulting in load reductions of 
urban runoff pollutants. 

Continue to track load reductions. Investigate 
to see if daily flow volumes provide insight and 
can be used to trace urban runoff in 
subwatershed. 

separators 

5- change in 
runoff/discharge 

quality 

Runoff is eliminated during dry 
season. Elimination of runoff is most 
effective way of improving discharge 
quality and preventing degradation of 
receiving waters. 

Continue to operate. 

1- compliance Permit requirements are being met. 

Continue to achieve compliance, strive for a 
diversified, knowledgeable, competent & 
motivated staff that keeps up with industry 
trends. 

2- awareness 
City staff has demonstrated increased 
knowledge and implementation of 
storm water program. 

Continue to cross train and recognize 
achievements of staff. 

 
 
 
 
 
 
 
 
 
 
 

Municipal 
 
 
 
 

 
 
 
 
 
 
 

3- behavior 

City staff has implemented 
appropriate BMPs. 
 
Field staff have demonstrated 
continued interest and responsibility 
for notifications, implementing BMPs, 
etc. 

Continue to utilize broad-based City field staff 
to implement program to maximize resources. 
 
Continue to provide opportunities for training 
of City Staff. Encourage “advanced” training 
on topics of interest and responsibility (ie. IPM 
for park staff). 

 

 
 
 
 
 
 
 
 

Staff Training 

4- Load 
Reductions 

When staff implement BMPs and 
enforce BMP requirements, we 
anticipate an unquantifiable pollutant 
load reduction. 

Continue to train staff and spot check to 
ensure that staff is implementing and requiring 
BMPs. 

1- compliance Permit requirements are being met. Continue to achieve compliance.  
 

Construction 
 

BMP 
Implementation & 

Enforcement 2- awareness 
Some attitude and knowledge of 
requirements has been demonstrated 
by contractors. 

Continue to educate contractors. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  

Method of Assessment Program Modifications 

3- behavior 
Some behavioral changes have been 
noticed; however continued 
enforcement is required. 

Continue to use progressive enforcement. 

4- Load 
reductions 

Prevention of discharges to storm 
drain. When contractors implement 
BMPs, pollutant loads are reduced. 

Continue to require and evaluate effectiveness 
of BMPs. 

 
Construction 

5- change in 
runoff/discharge 

quality 

When contractors implement BMPs, 
pollutant loads are reduced and thus 
discharge quality is improved. 

Continue to review and monitor data. 

1- compliance Helps City quantify number of 
impressions at outreach events. 

Continue to participate in outreach events and 
utilize the pledge card as a tool. 

2- awareness The activity increases the awareness 
on a number of topics. 

Continue to participate in outreach events and 
utilize the pledge card as a tool. 

3- behavior 
The activity provides an opportunity 
for residents to think about and 
commit to behavior change. 

Continue to emphasize and encourage 
behavior change, using the Pledge Card as a 
tool. 

4- Load 
reductions 

In the long-term, behavioral change 
will result in load reductions. 

Continue to monitor water quality data. Long-
term look for trends in data in regards to 
specific pollutants relating to specific activities. 

Pledge Card 
Activity 

5- change in 
runoff/discharge 

quality 

In the long-term, behavioral change 
will result in change in runoff quality. 

Continue to monitor water quality data. Long-
term look for trends in data in regards to 
specific pollutants relating to specific activities. 

1- compliance Permit requirements are being met 
and exceeded. 

Continue program. 

 
 
 
 
 
 
 
 
 
 
 

Public 
Outreach 

 
 
 
 
 
 

General 
Residential 
Outreach 

2- awareness 

Reviewed OC survey results which 
indicated a slight increase in public 
knowledge and awareness, in 
general. 

Continue with outreach program, continue to 
survey periodically.  
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Program Specific Activity Levels of 
Outcome Type 

Achieved  

Method of Assessment Program Modifications 

3- behavior 

# of people using HHW collection 
center. 
 
 
 

Continue to evaluate City public outreach 
events to maximize resources and 
effectiveness. 
 
Continue to pilot outreach programs and 
evaluate them to determine behavioral 
changes, if any. 

 
Public 

Outreach 
 
 

4- Load 
reductions 

In the long-term, behavioral change 
will result in load reductions. 

 

1- compliance Permit requirements are being met or 
exceeded. 

Continue regular inspections. 
 

2- awareness 
One-on-one contact with SCWD/City 
inspector has been effective vehicle to 
increase knowledge and awareness. 

Continue inspections and coordination with 
SCWD FOG program. 

3- behavior # non compliances 
 

Continue to evaluate annual program to see if 
there is a decrease in non-compliances. 

4- Load 
reductions 

Sites will achieve compliance 
annually, thus reducing potential for 
pollutant load. 

Continue to implement program prior to rainy 
season to address potential loads prior to 
chance of discharge. 

Commercial Roof top inspection 
Pilot Program 

5- change in 
runoff/discharge 

quality 

In the long-term, behavior change will 
result in change in runoff quality. 

 

1- compliance Permit requirements are being met. Continue program.  
 
 
 

ID/IC 
 
 
 

 
 

Illicit discharges & 
enforcement 

2- awareness 

Changes in knowledge of program 
managers, as well as violators 
subjected to enforcement action have 
been demonstrated. 

Pursue “advanced” training on conducting 
investigations and relationship between a 
variety of pollutants and potential sources. 
Talk with County for assistance in 
development of this advanced training. 
Continue to work with OC Water Quality 
subcommittee. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved  

Method of Assessment Program Modifications 

3- behavior 
Changes in behavior can be 
demonstrated, as few violators have 
been identified as repeat violators. 

Continue to implement and monitor. 

4- Load 
reductions 

Load reductions are anticipated as 
investigations are conducted and 
knowledge base of program 
managers is increased. 

Continue to implement and monitor. 

 
ID/IC 

5- change in 
runoff/discharge 

quality 

Changes in runoff/discharge quality 
are anticipated as dischargers’ 
knowledge of water quality regulations 
and BMPs is increased. 

Continue to implement and monitor. 

 
The list above is not exclusive of all the program activities, but provides a list of some of the significant programs where a bonafide 
assessment and associated program modifications can be made. As indicated above, few projects achieve a higher level (5 or 6) of 
outcome within a short time frame. As the Stormwater program is an iterative process, it is acknowledged that changes in receiving 
water quality based on certain activities will take time; however the City is fortunate to have a few programs that have achieved high 
level outcomes, demonstrating commitment and progress. The City will continue to evaluate, improve and enhance programs, as 
necessary.  As data continues to be collected, knowledge is acquired and new information becomes available.  
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Clean Beaches Initiative – Urban Runoff/ Water Quality Improvement Project 
 

City of Dana Point Capistrano Beach Storm Drain Diversion Project 
Executive Summary 
 
Project Description/Purpose/Approach:  Capistrano County 
Beach, located in the City of Dana Point, is one of the most 
highly used beaches in the State of California and is 
administered by the County of Orange. This beach however, is 
currently subject to numerous postings due to levels of bacteria 
that exceed standards.  Capistrano County Beach was posted 
with warning signs during the calendar year 94 days in 2004, 
120 days in 2005, and 151 days in 2006. 
Studies have shown that one significant source of bacteria is 
urban runoff flowing into storm drains that eventually discharge 
onto Capistrano County Beach. To reduce bacteria loading to 
Capistrano County Beach, the City of Dana Point constructed a 

low flow diversion project that provides treatment of first-flush flows and diverts 100% of the dry weather 
flows from the Capistrano Bluffs to the sanitary sewer system.  The diversion works complementary with 
existing diversions in the area, and will hopefully demonstrate a cumulative positive effect in the long 
term. 
 
Project Scope: A new storm drain was constructed to alleviate some drainage concerns in a cliff top 
neighborhood above the Capistrano Beach area. The new storm drain system connects with an existing 
system that drains to the new hydrodynamic separator and low flow diversion structure. The treatment for 
the storm water has been designed as a treatment train, consisting first of a hydrodynamic separator, 
which filters the runoff through a hydrodynamic process. Captured solids are permanently retained within 
the screen and sump. Floating solids are kept in continuous motion on the water surface within the screen 
while heavier materials settle into the sump.  Then, during periods of low flow (usually occurring from May 
to October), nuisance flow in the drainage basin that would previously discharge over the coastal bluffs 
and discharge directly to Capistrano County Beach, will instead be diverted to the sanitary sewer system 
via gravity flow.  During periods of storm flow, the first flush of runoff will be treated via the hydrodynamic 
separator and then discharged to Capistrano County Beach via three HDPE pipes buried in the beach 
sand.  In addition to storm drain improvements, the project also involves pavement rehabilitation, and 
water and sewer line relocations on Coast Highway, Palisades Drive, Camino Capistrano and Capistrano 
Beach. 

 
Similar diversion projects have been constructed throughout Dana Point using funding from the Clean 
Beaches Initiative and have proven to be successful in reducing trash, sediment and bacteria loading to 
beaches within their respective drainage basins.  Such projects include the Alipaz Storm Drain Diversion 
Project, the Del Obispo Storm Drain Diversion Project, and the North Creek Storm Drain Diversion 
Project.  
 

Progress/Milestones Achieved/Schedule: Construction of the entire project began in October of 2005 
and the hydrodynamic separator and diversion were completed in May 2006 and the entire project was 
complete in December 2006. The hydrodynamic separator and diversion is a small portion of a larger 
project. The diversion began operation in May 2007. 

 
Other Public Agency/Private Partners:  The City of Dana Point Council and Staff, State of California 
Water Resources Control Board, San Diego Regional Water Quality Control Board, South Orange County 
Wastewater Authority, South Coast Water District, County of Orange, Orange County Flood Control 
District, Orange County Health Care Agency, Associated Laboratories, Capistrano Bay Estates, State of 
California Department of Fish and Game, United States Army Corps of Engineers, State of California 
Department of Transportation, Metrolink 
 
Project Cost:  $7,532,895.00 (includes storm drain and diversion) 
 
Project Funding Sources:  City of Dana Point, State Water Resources Control Board (SWRCB) 
 
Clean Beaches Initiative Funding:  $500,000 
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Project Outcomes/Effectiveness/Benefits:  The project goal is a reduction in the number of beach 
postings.  The City monitored the storm drain outlet and the surf zone for bacteria for the 2007 AB411 
period.  Since the project has been implemented there appears to be a decrease in beach postings.  The 
Heal the Bay Beach Report Card has given Capistrano Beach a grade of A+ for the summer 2007 
season.  Additional benefits of this project include the elimination of drainage over the bluff edge by 
rerouting the storm drain system which helps reduce erosion of the coastal bluffs in the vicinity of the 
project.   
 
The Capistrano Beach Storm Drain Diversion Project may also offer additional benefits to the City that 
were not originally foreseen during the preliminary design phases.  These benefits include the diversion of 
sewage spills and other illicit discharges, and providing a vehicle to pinpoint sources of over-watering via 
flow monitoring.  The Capistrano Beach Storm Drain Diversion Project is undoubtedly a valuable addition 
in the effort to improve the water quality in local watersheds and keeping the public safe. 
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 Acronyms / Select Technical Terms 
  

AB411 Assembly Bill 411, added sections to the California Health & Safety Code to 
create bacteriological ocean water quality standards 

BMD Beach Mile Days, represents the measurement of the number of days and the 
linear area of ocean that is posted for a violation of the AB411 Ocean Water-
Contact Sports Standard 

BMP Best Management Practices 

cfs cubic feet per second 

HDPE High-density polyethylene pipe 

MP Monitoring Plan 

QAPP Quality Assurance Project Plan 

SCCWRP Southern California Coastal Water Research Project 

SWRCB State Water Resources Control Board 

TMDL Total Maximum Daily Load 

  
Best Management 

Practice- 
as any program, technology, process, siting, criteria, operating method, measure, 
or device, which controls, prevents, removes, or reduces pollution 

hydrodynamic separator- flow-through structures with a settling or separation unit to remove sediments and 
other pollutants 

nuisance flow- urban runoff flow not resulting from a rain event 

0033588



1. INTRODUCTION 
 
1.1 Problem Statement & Existing Conditions 
 
Capistrano County Beach & Capistrano Bay District 
Beach, located in the City of Dana Point, are two of the 
most highly used beaches in the State of California.  
Adjacent to each other and encompassing 0.25 and 1.6 
miles of coastline respectively, these beaches are located 
along Coast Highway between Doheny State Beach and 
Poche Beach. Capistrano beaches draw beach goers 
year round with the scenic gorgeous blue skies and deep 
blue ocean waters.  These beaches however, are 
currently subject to numerous postings due to levels of 
bacteria that exceed standards (see Table 1.1 below).  
After studying the watershed, the City has determined 
that dry weather sources of indicator bacteria may include, 
but are not limited to: urban runoff, bird and other animal pet waste, bacteria presence in sand, 
sediments and other beach wrack and natural debris, and bather sloughing. Since many sources of 
indictor bacteria are non-anthropogenic (not caused by human activity) and “un-controllable” the 
City focused efforts to control the “controllable” potential source of bacteria - urban runoff. 
Aggressive spill prevention management measures and sewer operation and maintenance 
programs by the South Coast Water District help ensure that there are no chronic human sewage 
inputs in the ocean. 

Figure 1.1 - Beautiful Capistrano Beach 

 
Table 1.1 Summary of Beach Postings 

Capistrano Bay District Beach 
AB411 (April through October) 

Year Postings Days 
Beach Mile 
Days (BMD) 

(Total Available: 
342.5) 

2000 2 53 59.6
2001 5 31 4.6
2002 6 77 97.9
2003 5 25 18.4
2004 3 4 1.7
2005 2 9 11.3
2006 6 4 21.5

     
CALENDAR YEAR 

Year Postings Days 
Beach Mile 
Days (BMD) 

(Total Available: 
584) 

2000 7 107 111.9 
2001 7 131 201.6 
2002 10 181 201.9 
2003 5 100 138.5 
2004 5 84 129.8 
2005 4 103 158.6 
2006 7 117 176.7 

2007 (as of 
10/29/07) 3 16 2.5 

    

Capistrano County Beach 
AB411 (April through October) 

Year Postings Days 
Beach Mile 
Days (BMD) 

(Total Available: 
53.5) 

2000 4 128 12.4
2001 5 98 5.8
2002 7 104 6.2
2003 2 11 2.6
2004 1 2 0.3
2005 4 12 2.4
2006 4 15 3.6

     
CALENDAR YEAR 

Year Postings Days 
Beach Mile 
Days (BMD) 

(Total Available: 
91.25) 

2000 6 248 24.1 
2001 7 238 13.5 
2002 8 242 10.3 
2003 2 100 24.8 
2004 3 94 21.4 
2005 6 120 29.4 
2006 6 151 37.2 

2007 (as of 
10/29/07) 3 27 6.0 

 1

0033589



The Pacific Ocean shoreline within the City of Dana Point is listed as an impaired water body on 
the State’s 2006 303(d) List of Impaired Waterbodies for indicator bacteria impairments. These 
numbers coupled with the consistently high bacteria levels at Doheny State Beach prompted the 
City to investigate the source of this bacteria loading.   
 
1.2 Project’s Objective & Scope 
 
This project involves a new storm drain to collect drainage from a 261 acre bluff top neighborhood 
in the Capistrano Beach area and direct it in a closed conduit down Palisades Drive to Coast 

Highway to alleviate some historical drainage 
concerns.  The flow will be directed into a 
newly constructed outlet facility eventually 
reaching the beach. A solids removal system 
(hydrodynamic separator) has been installed 
to treat the first flush all year round (design 
capacity: 16 cfs).  The treatment Best 
Management Practice (BMP) filters the runoff 
through a hydrodynamic process. Captured 
solids are retained within the screen and 
sump. Floating solids and oil and grease are 
kept in continuous motion on the water 
surface within the screen while heavier 
materials settle into the sump. The system is 
cleaned out on a regular basis, thus 
removing all the pollutants from the system 
and taking them off-site for proper disposal.  
Then, during periods of low flow (usually 
occurring from May to October, up to 25,000 

gallons per day (0.04 cfs) of urban runoff), nuisance flow in the drainage basin that would 
previously discharge over the coastal bluffs and discharge directly to Capistrano County and 
Capistrano Bay District Beaches, will instead be diverted to the sanitary sewer system via 
gravity flow.  This prevents polluted nuisance urban runoff from entering the Pacific Ocean at 
Capistrano Beaches, thus preventing beach postings.  During periods of storm flow (when the 
diversion is closed to prevent storm flows from overloading the sanitary sewer treatment plant), 
the first flush of runoff will be treated via the hydrodynamic separator and then discharged to 
Capistrano County Beach via three 30” HDPE pipes buried in the beach sand. The outlet will 
extend approximately 140 feet west to the mean high tide line.  The new outlet pipes will be 
constructed approximately 8 to 12 feet under the beach surface allowing the storm water flows 
to exit the pipe and percolate into the sand and/or or flow into the ocean.   

Figure 1.2 -   Project Site Map

 
In addition to the storm drain and water quality improvements mentioned herein, the project also 
involves pavement rehabilitation, and water and sewer line relocations on Coast Highway, 
Palisades Drive, Camino Capistrano and Capistrano Beach. The proposed diversion will work in 
complement with existing diversions in the area, and will hopefully demonstrate a cumulative 
positive effect. 
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1.3 Project Outcomes/Effectiveness/Benefits 
 
The anticipated project goal is a reduction in the number of beach postings, as well as to reduce 
the amount of urban runoff pollutants that enter the receiving waters. These goals, along with 
the City’s aggressive source control program, will help the City restore beneficial uses at the 
Pacific Ocean shoreline in the long-term. The City continues to educate and outreach to its 
constituents, schools, businesses, contractors, etc. about the urban runoff regulations and the 
importance of protecting our resources; however, it is well documented that changing human 
behavior is a struggle and will not happen overnight. Therefore, for noticeable improvements in 
the short term, it appears that the end-of-pipe treatment solutions have been most effective. 
 
Beyond hard data, a secondary and significant benefit of this project results from the elimination 
of drainage over the bluff edge by rerouting the storm drain system which will help reduce 
erosion of the coastal bluffs in the vicinity of the project. This alleviates safety hazards from 
potential landslides, as well as reduces sediment loads into the storm drain system and 
receiving waters. The usable area on the beach was also expanded year round, improving 
recreational beneficial use at the beach. 
 
The Capistrano Beach Storm Drain Diversion Project may also contribute to the City’s overall 
water quality program by providing capability to divert a sewage spill or other illicit discharge by 
containing it, as well as providing valuable and sometimes difficult to obtain flow data that can 
be used as a vehicle to pinpoint times and sources of over-watering, the main source of dry 
weather urban runoff.  The Capistrano Beach Storm Drain Diversion Project is undoubtedly a 
valuable addition in our effort to improve the water quality in our local watersheds and keeping 
the public safe. 
 
1.4 Approach & Techniques 
 
Similar diversion projects have been constructed throughout Dana Point using funding from the 
Clean Beaches Initiative and have proven to be successful in reducing trash, sediment and 
associated pollutant loadings to beaches within their respective drainage basins.  Such projects 
include the Alipaz Storm Drain Diversion Project, the Del Obispo Storm Drain Diversion Project, 
and the North Creek Storm Drain Diversion Project.  
 
Independently, this project may not have a significant impact on beach postings at the 
Capistrano County and Capistrano Bay District beaches.  However, combined with other 

proactive measures to reduce pollution in the 
watershed, pollution could be dramatically 
reduced. The low flow diversion will direct low 
flows that generally have higher levels of 
pollutants to the sewer system, while the 
hydrodynamic separator will help remove oil, 
grease, sediment and trash from the storm water, 
resulting in improvements during both dry and rain 
conditions. The project will also provide for better 
beach access as the drain is being extended to the 
high tide line.  The photo to the left illustrates the 
portion of the beach that has eroded due to 

consistent urban runoff.  This photo was taken 
during an extremely low flow period of the dry 
weather season in order to accurately illustrate the 

Figure 1.3 – Previous Condition of Eroded Beach 
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depth of the runoff channel and the significant impact it has on the beach area.  The unusable 
beach area noted here will be eliminated.   It is important to note that the County of Orange 
historically blocked the storm drain outlet shown in the above photo.  Therefore, flows do exist, 
but were currently detained in an open swale upstream of this area. 
 
The overall goal for the entire watershed is to reduce the number of beach mile-days of postings 
and closures at Capistrano County and Capistrano Bay District Beaches due to pollution from 
urban runoff. 
 
Figure 1.4 Illustrates the solids removal unit and process.   
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2. TASK PRODUCTS & SCHEUDLE OF COMPLETION 
 
Table 2.1  Outline of the Tasks and Schedule of Completion for this Project. 

Task  Product Completion Date 
1.0      Project Management and Administration 

 1.2 Quarterly Progress Reports March, June, Sept, Dec 2005, 2006, 

 1.5 Contract Summary Form November 28, 2005 

 1.6 Subcontractor Documentation August 2005 

 1.7  Project Survey Form September 2007 

2.0     California Environmental Quality Act (CEQA) Documents and Permits 

 2.1 CEQA Documentation 
September 6, 2000, and an amended 
MND was prepared and approved on 
November 20, 2002 

 2.2a Agreement with the South Coast Water District November, 2004 

 2.2b County of Orange Encroachment Permit January 6, 2005 

 2.2c Coastal Development Permit Resolution No. 02-11-20-80 

 2.2d Dept. of Fish & Game Streambed Alteration Agreement March 25, 2005, R5-2002-0429 

 2.2e Site Development and Conditional Use Permit See 2.2c above 

 2.2f Army Corp of Engineers 404 Permit May 8, 2003, 200300346-CJF 

 2.2g Regional Water Quality Control Board 401 Permit  May 1, 2003 401 Cert. 026-142 

 2.2h Orange County Fire Authority CalOSHA 4/15/2004 

 2.2i Caltrans Permit OCTA – 2/1/2003 

 2.2j SOCWA Special Waste Discharge Permit 09/2004 

 2.3 Approval Certifications September 2005 

3.0     Quality Assurance Project Plan (QAPP) and Monitoring and Reporting Plan

 3.1 QAPP Approved  June 24, 2005 

 3.2 Monitoring and Reporting Plan Approved  June 24, 2005 

4.0     Project Construction 
 4.1 Subcontract Documents August, 2005 

 4.2 Evidence of Advertisement(s) June 2, 2005 

 4.3 Copy of executed subcontract July 13, 2005 

 4.5 Notice of Completion December 20, 2006 

 4.6 Operator/Maintenance Manual and List of Attendees April 2005 

5.0     Reporting 
 5.1 Annual Progress Summary September 2005, 2006, 2007 

 5.2 Draft Final Report  September 2007 

 5.3 Final Report November 2008 
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3.  PROJECT RESULTS 

This project was a small part of the City’s Storm Drain Phase II Master Plan project, a 
challenging project of large scope which required cooperation and coordination with many 
agencies and other projects. Construction of this project was delayed several times due to 
scheduling and coordination with other projects in the vicinity, including underground work by 
the local sewering agency and a cathodic protection project by a neighboring City. The project 
was completed in December 2006, several months later than anticipated. 
The overall effectiveness evaluation of the Capistrano Beach storm drain diversion was 
constrained by the timeframe of this grant program; and therefore the best available data was 
used for the evaluation. Due to extreme drought conditions, the amount of nuisance runoff 
diverted was significantly lower and often non-existent, when compared to pre-project 
conditions. The lack of nuisance flow did not allow for a complete evaluation with original intent. 
It should be noted, though, that by thinking “outside the box” one can use the implications of a 
lack of data to come to certain conclusions as well. Some interesting thoughts and findings are 
presented below, as well as the traditional evaluation results, to the best of our ability. 

3.1  Project’s Effectiveness in Achieving Goals 
 
The project’s goal is a reduction in the number of beach postings, as well as a reduction in the 
amount of urban runoff pollutants that enter the receiving waters. Other goals include the 
elimination of drainage over the bluff edge by rerouting the storm drain system which will help 
reduce erosion of the coastal bluffs in the vicinity of the project, increasing the usable area of 
the beach and thus improving recreational beneficial use. 
 
The project does have capability to contain an illicit discharge or sewer spill, but there have 
been no discharges or spills to date. 
 
3.1.1 County of Orange Health Care Agency Annual Ocean and Bay Water Quality Report 
 
Since there has been very low (too low to measure) nuisance flow volume, we are not able to 
directly correlate the beach posting data with the actual effectiveness of the diversion.  Flow 
measurement was limited to the capabilities of the Isco 4250 Area Velocity (AV) flow meter with 
Doppler technology.  This flow meter can measure flows with a level of 0.6 inches to 10 feet and 
a velocity of -5 to 20 ft/sec. Under conditions that we have normally seen with diversion flows, 
this flow meter would be appropriate; however since the flows were so low and under 0.6 inches 
in level, the flow meter was not able to calculate the flow volume. From the data provided in 
Table 1.1, it appears that the number of beach mile days may have improved.  Definite results 
to compare the AB411 season and calendar year will be available September 1st and January 
1st, respectively. However it should be noted that even without urban runoff discharging to the 
beach (due to lack of urban runoff or diversion), there has still been a few postings.  This fact 
may help support the thought that the heavy population of birds may contribute to the high 
levels of bacteria detected occasionally. 
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Figure 3.1 – Capistrano County Beach and Feathered Beach Users. 

 

Due to the concern of “uncontrollable” sources of bacteria, such as heavy bird populations and 
their impacts on beach water quality testing, public health and local economies, the City has 
aggressively pursued funding and its partnership with the Southern California Coastal Water 
Research Project (SCCWRP) to help further science and technology in this field. SCCWRP was 
recently awarded grant funding to conduct a microbial source tracking and epidemiology study 
at Doheny State Park Beach. The information gathered may have regional and national 
implications and may help to re-direct local efforts to protect human health and the environment.  
This project is also partially funded by the State Water Resources Control Board (SWRCB), 
Consolidated Grants Program, and Ocean Protection Program.   
 
In summary, for data collected to date, it appears that there may be a reduction in beach 
postings. 
 
3.1.2 Heal the Bay Annual Beach Report Card 
 
Since the project monitoring period began in April 2007, both Capistrano Beach monitoring sites 
have received continuous weekly grades of A+. This has been consistent throughout the entire 
summer. In 2006 the beach received an A grade, so there has been a little improvement in 
beach water quality. 
 
3.1.3 Project’s Effectiveness Evaluation in Compliance with Monitoring Plan (MP) and Quality 
Assurance Project Plan (QAPP) 

This project was monitored in accordance with the procedures defined in the City of Dana Point 
Bacteriological Monitoring of the Capistrano Beach Storm Drain Treatment and Low Flow 
Diversion Project Quality Assurance Project Plan (March 2005), with the exceptions of 1) a 
compressed monitoring season due to the timeline of construction, diversion operation protocol 
and grant deadlines, and 2) the elimination of a redundant sampling point #3, as approved by 
Dayne Kendrick. An excerpt from the request for the modification is provided below: 
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This letter serves as an amendment to the Monitoring & Reporting Plan (MP) & Quality Assurance 
Project Plan (QAPP) for the City of Dana Point Bacteriological Monitoring of the Capistrano Beach 
Storm Drain Treatment and Low Flow Diversion Project, March 2005, approved by Laura Peters on 
June 24, 2005. The amendment proposed is as follows: 

• Eliminate redundant sampling point #3 

As proposed, monitoring locations #2, sanitary sewer connection line just downstream of the 
diversion, and #3, proposed Capistrano beach storm drain downstream of the Hydrodynamic 
separator, are, in reality, the same sample. All the water downstream of the diversion will first pass 
through the Hydrodynamic separator (thus be located downstream of the Hydrodynamic separator). 
Therefore, it is proposed that Monitoring & Reporting Plan and QAPP be amended to eliminate the 
redundant sampling point #3.  

Monitoring locations #1 & #2 will provide the information to evaluate the effectiveness and meet the 
goals of the plan.  

The post construction monitoring occurred during the 2007 AB411 season (April 1 through 
October 31), and is evaluated with pre-project (baseline) data AB411 data, in lieu of a full year 
of post-project monitoring. 
 
In summary, the quantity of flow diverted, Total Coliform, Fecal Coliform and Enterococcus was 
monitored weekly at the following two locations: 
 

1. Proposed Capistrano Beach storm drain just upstream of the Hydrodynamic separator 
(upstream Location #1) 

2. Downstream of the diversion/sanitary sewer connection (Location #2) 
 
These locations and parameters provide results that:  
 
• Quantify the bacteria concentration and loading in the untreated and undiverted dry weather 

flow from the proposed stormwater conveyance system.  
• Assess the level of dry weather bacteria removal achieved (if any) by the coarse screening 

technology (i.e. hydrodynamic separator), and 
• Quantify the bacteria load and volume of flow diverted to the sanitary sewer that is removed 

from the proposed Capistrano Beach storm drain and does not reach Capistrano County 
and Capistrano Bay District Beaches.  
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The figure below shows the sampling sites at the diversion structure. 
 

 
 
 Figure 3.2 – Sample Points at Diversion 
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The figure below shows that AB411 samples site, S-9, S-11 and S-13 and the location of the 
diversion system. Sample point S-9 represents Capistrano County Beach and S-11 and S-13 
represent Capistrano Bay District Beach. 
 

 

Capistrano County Beach 

Capistrano Bay District 
Beach 

 Figure 3.3 – AB411 Sample Sites and Location of Diversion System 
 
From the data provided in Appendix A, and the summary provided in Table 3.1, one can see 
that there are highly variable bacteria loads in the urban runoff entering the hydrodynamic 
separator. The majority of samples do exceed Rec-1 standards. 
 
From the data provided in Appendix A, it appears that the hydrodynamic separation unit has not 
reduced bacteria levels; in fact it appears that without continuous flow bacteria levels may 
increase in the hydrodynamic separator. This is not surprising, as we are finding out through 
science and studies that bacteria can continue to grow, proliferate and/or regenerate in various 
environments. The extremely low flow we encountered at this site increases the retention time in 
the hydrodynamic separation unit which allows the existing bacteria to propagate. In addition, it 
should be noted that the primary pollutants that the hydrodynamic separation unit addresses 
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includes: gross solids (trash & debris), oils and hydrocarbons, and sediments with associated 
debris (which could include bacteria). Results may be different if there was a continuous flow 
through the hydrodynamic separator that would decrease retention time, so bacteria do not 
have time to sit and proliferate. In summary, the hydrodynamic separator did not reduce 
bacteria loads. 
 
The flows downstream of the hydrodynamic separator did not discharge to the beach, thus the 
bacteria loads were removed from Capistrano Beach. Since the flows were so low, urban runoff 
accumulated in the vaults of the system and discharged (via a trickle too low to measure) to the 
sewer. No flow discharged to the beach. No vector issues were observed. 
 
The data in Table 3.1 shows the bacteria loading in the upstream (untreated) urban runoff 
compared to the downstream (treated) runoff.   
 
Table 3.1:  Bacteria Loading Upstream and Downstream of Hydrodynamic Separator 
    

Upstream (location #1) 
  MIN MAX AVE 
Total Coliform (MPN/100mL) 2,400 90,000 36,100
Fecal (E. Coli) (MPN/100mL) 30 24,000 4,019
Enterococcus (MPN/100mL) 325 132,000 21,023

Downstream (Location #2) 
  MIN MAX AVE 
Total Coliform (MPN/100mL) 2,400 240,000 60,711
Fecal (E. Coli) (MPN/100mL) 170 28,000 9,104
Enterococcus (MPN/100mL) 130 145,000 28,018

 
The City also quantified the amount of material that was removed from urban runoff with the 
hydrodynamic separator. The City of Dana Point generally maintains the hydrodynamic 
separator once per month or as needed.  
 
Table 3.2:  Quantity of material removed from hydrodynamic separator  
 

DATE OF SERVICE AMOUNT OF 
LITTER (LBS.) 

AMOUNT OF SEDIMENT & 
VEGETATION (LBS.) 

5/18/2006 7 2366 
6/14/2006 4 377 
8/17/2006 0.6 292 
9/20/2006 1.6 293 

11/22/2006 1.25 125 
12/15/2006 3.7 249.3 
1/17/2007 1.5 196 
2/22/2007 2.8 270 
3/23/2007 3 189.8 
4/19/2007 1.3 157 
5/25/2007 0.5 208 
6/18/2007 2.3 297.1 

TOTAL 29.55 5020.2 
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From the table above, approximately 5050 lbs of litter, sediment and vegetation was removed 
from urban runoff, preventing it from entering receiving waters, during the monitoring period. 
This indicates that the hydrodynamic separator is successful at removing a significant amount of 
debris from urban runoff. The hydrodynamic separator will also operate during storm events to 
treat the first flush, so we anticipate significant debris reductions to the beach water. 
 
3.1.4 Additional Benefits 
 
Beyond hard data, a secondary and significant benefit of this project results from the elimination 
of drainage over the bluff edge by rerouting the storm drain system which will help reduce 
erosion of the coastal bluffs in the vicinity of the project. This alleviates safety hazards from 
potential landslides, as well as reduces sediment loads into the storm drain system and 
receiving waters. The usable area on the beach was also expanded year round, improving 
recreational beneficial use at the beach. 
 
The Capistrano Beach Storm Drain Diversion Project may also contribute to the City’s overall 
water quality program by providing capability to divert a sewage spill or other illicit discharge by 
containing it, as well as providing valuable and sometimes difficult to obtain flow data that can 
be used as a vehicle to pinpoint times and sources of over-watering, the main source of dry 
weather urban runoff.  The digital flow meter at the diversion records flow data every ten 
minutes.  This allows the City to detect spikes in daily flow patterns and then systematically 
search the watershed for contributors of urban runoff from over-watering, waterline breaks, and 
sewer line breaks.  By reviewing the watering schedules from local homeowners associations, 
the City may be able to pinpoint sources of over watering.  Not only will this help to reduce 
urban runoff, but it would also aid in water conservation effort.  Additionally, the flow meter will 
provide accurate data in the event of a water or sewer line break that drains into the watershed.  
This flow data can then be forwarded to the appropriate agency for their formal report to the 
County and/or State. 
 
The Capistrano Beach Storm Drain Diversion Project is undoubtedly a valuable addition in our 
effort to improve the water quality in our local watersheds and keeping the public safe. 
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4. A LOOK TO THE FUTURE 
 
The City has seen success in a number of diversion and treatment plant projects which help 
alleviate water quality problems at the storm drain outlets (aka “end-of-pipe solutions”). See 
Table 4.1 below for a list of projects. 
 
 
Table 4.1: Summary of Water Quality Projects and Costs 

Project Name Status Target Area Funding 
Source 

Grant 
Funds 

Total Cost 
of Project 

Alipaz Storm Drain 
Treatment Facility Complete San Juan Creek / 

Doheny State Beach Prop. 13 $369,500 $659,102

Del Obispo Storm 
Drain Treatment 

Facility 
Complete San Juan Creek / 

Doheny State Beach Prop. 40 $500,000 $652,397

North Creek Storm 
Drain Diversion Complete San Juan Creek / 

Doheny State Beach Prop. 13 $380,500 $1,028,691  

Capistrano Beach 
Storm Drain Complete Capistrano Beach Prop. 40 $500,000 $3,000,000

Salt Creek Ozone 
Treatment Facility Complete Salt Creek Beach / 

Monarch Beach Prop. 40 $4,000,000 $6,700,000

Total $5,750,000  $12,401,190 
 
While diversion facilities and treatment plants help alleviate water quality problems at the storm 
drain outlets, source control is also extremely important. With this in mind, further efforts to aid 
in the improvement of water quality include a vigorous source control management program, 
including:  commercial inspections, housekeeping management measures, grease interceptor 
incentive programs, programs to eliminate urban runoff through proper irrigation, discouraging 
residential car washing and dumping, an aggressive street sweeping program and the 
maintenance of catch basin filters in the storm drain inlets.  
 
The City’s water quality program also includes a comprehensive public education component 
that includes programs targeting specific audiences, such as Homeowner’s Associations, 
residents (general public), local business owners, contractors and children. The City provides 
educational materials and give-aways at well-attended events, such as the Dana Point Whale 
Festival, Ocean Awareness Day, Earth Day, and Coastal Clean Up Day.  
 
This project is another step that the City has taken to help restore beneficial uses in our local 
watersheds. 
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Mailing address: 
City of Dana Point 
Public Works and Engineering Department 
33282 Golden Lantern 
Dana Point, CA 92629 
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CAPO BEACH DIVERSION POST CONSTRUCTION MONITORING, CONTRACT #: 02-233-550-1

NOTES Diversion started 
on May 15, 2007

DATE OF SAMPLE 4/6/2007 4/11/2007 4/20/2007 4/23/2007 5/7/2007 5/15/2007 5/25/2007 6/1/2007 6/8/2007 6/15/2007 6/22/2007 6/29/2007 7/6/2007 7/13/2007 7/20/2007 7/27/2007 7/31/2007 8/9/2007 8/24/2007 8/31/2007 9/7/2007 9/14/2007 10/5/2007 10/12/2007

FLOW (MGD) - instantaneous LOW LOW LOW LOW LOW TOO LOW TO 
MEASURE

0 gallons diverted 
to sewer May 15-
31. It appears the 
low flow is being 
detained in areas 
providing storage.

flow to low to 
measure

flow to low to 
measure

flow to low to 
measure flow to low to measure flow to low to 

measure
flow to low to 
measure

flow to low to 
measure

flow to low to 
measure

flow to low to 
measure

flow to low to 
measure

flow to low to 
measure

flow to low to 
measure

flow to low to 
measure

flow to low to 
measure

flow to low to 
measure

flow to low to 
measure

flow to low to 
measure

Min Max Ave REC-1 Criteria

Total Coliform (MPN/100mL) 24,000 50,000 5,000 90,000 2,800 24,000 5,000 30,000 2,400 5,000 24,000 17,000 24,000 >160000 24,000 >16000 50,000 90,000 24,000 13,000 50,000 160,000 30,000 50,000 2,400 160,000 36,100 10,000

Fecal (E. Coli) (MPN/100mL) 3,000 50 130 8,000 240 30 80 1,100 2,400 80 2,400 1,700 1,100 24,000 2,400 5,000 1,600 3,000 240 1,100 2,400 17,000 17,000 2,400 30 24,000 4,019 400

Enterococcus (MPN/100mL) 1,500 1,800 1,700 3,600 640 325 2,300 2,580 830 670 2,260 570 2,570 132,000 33,300 69,000 5,700 43,000 17,000 25,100 11,700 117,000 12,400 17,000 325 132,000 21,023 104

Total Coliform (MPN/100mL) 2,400 240,000 13,000 90,000 8,000 5,000 90,000 50,000 2,400 No Flow 24,000 No Flow No Flow 160,000 24,000 >160000 No Flow 50,000 24,000 >160000 90,000 160,000 30,000 30,000 2,400 240,000 60,711 10,000

Fecal (E. Coli) (MPN/100mL) 400 2,400 170 3,000 2,400 300 2,400 1,600 2,400 No Flow 2,400 No Flow No Flow 24,000 5,000 3,000 No Flow 3,000 24,000 28,000 30,000 22,000 1,600 24,000 170 30,000 9,104 400

Enterococcus (MPN/100mL) 130 1,070 2,100 40,000 845 460 4,800 94,200 1,100 No Flow 1,960 No Flow No Flow 145,000 12,200 40,000 No Flow 52,000 14,300 15,000 9,200 84,000 16,000 26,000 130 145,000 28,018 104

Shaded values denote values which exceed Rec-1 Criteria

CAPO BEACH DIVERSION MONITORING PERIOD: 04/01/07 - 10/31/07

Capo Beach Diversion before CDS Unit: Location #1

Capo Beach Diversion after CDS Unit: Location #2

0033604



 
 

 
 
 
 
 
 
 
 
 

CITY OF DANA POINT 
 

SECTION C-4 
 

 
 
 
 
 

LEGAL AUTHORITY 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
2007-08 

 
 
 

0033605



 
SECTION C-4, Legal Authority  

Orange County Stormwater Program C-4-1      October, 2008 
DAMP Appendix C-4 

C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section 4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section 4.2) 
 
No revisions were made to the City of Dana Point’s Storm Water and Urban Runoff Pollution 
Controls Ordinance, Title 15, Water & Sewers of the City's Municipal Code, during this 
reporting period.   
 
C-4.3 Legal Authority Modifications 
 
There are no program modifications that will be made to the Legal Authority section of the 
City’s LIP at this time. 
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SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-1 October, 2008 
DAMP Appendix C-5 
 

C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section 5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs.  
 
C-5.1.1 Overall Program Management 
 
Through the submittal of an Organization chart (LIP Exhibit 2.1); the City of Dana Point 
identified which Department(s) was responsible for the implementation of this stormwater 
program element.   
 
During the reporting period, some significant changes were made to the Organization chart. The 
revised organization chart(s) are included at the end of Section 2 of this report. 
 
As of FY07-08 the Parks Department will be overseen by the Parks & Recreational Department 
Services, in lieu of the Public Works & Engineering Department as in past years. 
 
The City’s upgraded “Trak-It” system that will enhance permitting, project, and code 
enforcement tracking is still being fine-tuned. This program has allowed improved coordination 
between departments and help code cases being tracked by multiple responders, but still has 
some kinks which are being resolved. 
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
5.2) 
 
It is important to note that the City of Dana Point does not own, operate or maintain any beaches, 
sewers, or the following facilities within the City; however the City has been successful in 
maintaining cooperative relationships with other agencies so that any issues that are identified 
can be addressed in a timely, efficient and effective manner:  
 
• The County of Orange owns, operates and maintains the Dana Point Harbor (and all 

commercial facilities therein), Baby Beach, San Juan Creek Flood Control Channel, Salt 
Creek, Capistrano County Beach and Salt Creek County Beach. The County of Orange is 
also responsible for the OC County Corporation Yard on Del Obispo. 

• The Department of State Parks owns, operates and maintains Doheny State Park Beach. 
• The South Coast Water District (SWCD), the Moulton Niguel Water District (MNWD) and 

the City of San Juan Capistrano own, operate and maintain the water and sewer mains 
throughout the City. SCWD owns, operates and maintains their maintenance yard and a 30-
acre parcel adjacent to SJC. The City coordinates many efforts that impact water quality with 
these agencies.  

• South Orange County Wastewater Authority (SOCWA) owns, operates and maintains the 
wastewater treatment facility and the plant’s outfall, located approximately two miles off the 
coast of Doheny State Beach. 
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• Caltrans owns, operates and maintains Interstate-5 and the Highway 1/PCH off ramp over 
San Juan Creek. 

• The Orange County Fire Authority (OCFA) owns, operates and maintains Stations 29 & 30 
in the City of Dana Point. 

• Capistrano Unified School District owns, operates and maintains various school facilities 
throughout the City, including the bus yard, which is the only identified industrial facility 
within the City. See Section 9, Existing Development, of this Report for an update. 

• SDG&E owns various electrical and gas facilities, including the Southern California Gas 
Yard on Del Obispo, just north of PCH. 

• The County of Orange owns, operates and maintains a branch library in the City of Dana 
Point. 

 
The City has developed a watershed based inventory of its identified municipal facilities.  The 
inventory and inspection summary is provided at the end of this Chapter. 
 
Summary  
 

Municipal Facility Types Total 
Number of 
Facilities 

Corporation Yards - Maintenance Yards (owned and operated by the County of Orange) 1 
Other Municipal Owned and/or Operated Facilities – City Parks  22 
Other Municipal Owned and/or Operated Facilities – City Public Buildings (City 
Hall/Police, Community Center) 

2 

 
There have been no changes to the municipal inventory during the reporting period. 
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal.   
 
C-5.3    Prioritization of Sites (LIP Section 5.3) 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total 

Number of 
Facilities 

Number of mandatory high priority facilities (County Maintenance Yard- owned and 
operated by the County) 

1 

Number of "Other" high priority facilities 0 
Number of medium priority facilities 9 
Number of low priority facilities 14 
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Total Number of Facilities 24 

 
There have been no changes to the prioritization of the municipal inventory during the reporting 
period. 
 
Watershed Summary  
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

Dana Point Coastal 
Streams 

0 0 3 3 

San Clemente 
Coastal Streams 

0 0 0 0 

San Juan Creek 1 9 11 21 
Total for all 
categories 

1 9 14 24 
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# on 
map Name 

Location / 
Major Cross Roads 

 
Watershed 

T = Toilets 
P= Parking 
(# Stalls) 

Priority 
Ranking 

Inspected
FY07-08? 

 

Approx. # 
Mutt Mitt 

Dispensers 

1 Chloe Luke 
Overlook Park 

Camino Capistrano at Camino 
de Estrella San Juan Creek  Low Yes 0 

2 Creekside Park 25743 Stonehill Drive San Juan Creek T High Yes 7 plus trail 

3 Crystal Cove Park 25044 Via Elevado 
La Cresta San Juan Creek  Low Yes 2 

4 Dana Crest Park 24461 Josiah Drive 
Jeremiah/Golden Lantern 

Dana Point 
Coastal Streams  Low Yes 4 

5 Dana Hills High 
School Sports Park 33333 Golden Lantern San Juan Creek T High Yes 0 

 Dana Point City 
Hall 

33282 Golden Lantern / 
Acapulco San Juan Creek p Low Yes N/A 

6 Dana Point 
Community Center 34052 Del Obispo Street   P  Yes  

7 Dana Woods Park 24900 Dana Woods San Juan Creek  Low Yes ? 

8 Del Obispo Park 34052 Del Obispo San Juan Creek  Low Yes 3 

9 Harry Otsubo 
Community Garden 

SE corner of Stonehill @ 
Golden Lantern San Juan Creek P-20 High Yes 1 

10 Heritage Park 34400 Old Golden Lantern San Juan Creek P-10 High Yes 7 

13 La Plaza Park Pacific Coast Highway at La 
Plaza San Juan Creek P-72 High Yes 2 

11 Lantern Bay Park 25111 Park Lantern   T High Yes  

12 Lantern Village 
Community Park  La Cresta/Violet Lantern San Juan Creek  Low Yes 2 

14 Louise Leyden Park 25922 W. Dana Bluff @ Via 
Verde San Juan Creek  Low Yes 1 

15 Palisades Gazebo 
Park 26401 Palisades Drive San Juan Creek  Low Yes 0 

16 Pines Park 34941 Camino Capistrano San Juan Creek  Low Yes ? 

18 Sea Canyon Park 33093 Santiago Drive Dana Point 
Coastal Streams T Low Yes 4 

19 Sea Terrace Park Pacific Coast Highway at 
Niguel Road 

Dana Point 
Coastal Streams  Low Yes 2 

20 Sea View Park 25262 Manzanita / Crystal 
Lantern San Juan Creek  Low Yes 2 

21 Shipwreck Park 33972 Golden Lantern  San Juan Creek  Low Yes 0 

22 Sunset Park 33345 Calle Naranja San Juan Creek T Low Yes 3 

23 Sycamore 
Park/Trail  Del Obispo @ Quail Run San Juan Creek  High Yes 13 

24 Thunderbird Park 33422 Ocean Hill Drive / 
Stonehill San Juan Creek P=8, T High Yes 2 
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C-5.4   Model Maintenance Procedures (LIP Section 5.4) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The City also has prepared a Storm Water Management Plan 
(SWMP) for the City Parks and Building Facilities. 
 
There were no changes made to the BMP Fact sheets or the SWMP during the reporting period. 
 
For details on Municipal BMPs and Programs, please refer to the C-5.A Attachment 1 at the end 
of this Section. 
 
C-5.5    Inspection (LIP Section 5.5) 
 
The City inspects the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP, at a minimum.  The inspections generally 
include a review of the material and waste handling practices, BMP implementation and 
evidence of past or present unauthorized non-stormwater discharges.   
 
City parks are inspected weekly by Park staff and contractors as part of their routine 
responsibilities. The drainage facilities are inspected annually before the wet season and 
additional inspections as needed during the wet season. The number of sites inspected (not # of 
inspections) during the reporting year is presented below:  
 
 
 
 
Jurisdictional Summary  
Municipal Facility Types Total Number 

of Facilities 
Inspected 

Corporation Yard – County Maintenance Yard 1 (official 
inspections 
conducted by 
County – City 
spot checks) 

Other Municipal Owned and/or Operated Facilities - Parks  22 
Other Municipal Owned and/or Operated Facilities - Public Buildings (City 
Hall/Police and Community Center) 

2 

Total for all Categories 24 
 
There have been no significant issues noted at the City Parks or City Buildings during the 
reporting period. However, the following improvements have been made: 
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1. ChemLawn was brought on board to oversee and improve fertilizer and pesticide 
management.  

2. Reports of over-watering are rectified, upon notice, in a timely manner. Park staff have 
been directed that stopping/preventing over-watering is a priority issue. 

3. One (1) “smart” controller was installed at the Golden Lantern median. SmarTimers are 
weather-based irrigation controllers that water based on needs of the plants and weather 
conditions. They self adjust the watering schedule to eliminate overwatering that may 
result in runoff. They help keep plants and turf healthy which can result in less treatment 
and less need for fertilizers and pesticides. Smart irrigation controllers include an 
automatic rain shut off, have remote monitoring and have email alerts when problems 
occur so that they can be addressed in the most expedient way. All these benefits not only 
conserve water, but also reduce nuisance runoff and associated pollutant loading.  

4. The new mobile detailer who washes City and employee vehicles (upon request) uses 
appropriate BMPs and minimal water use (city vehicles were previously taken to a car 
wash; however, after investigation it has been determined that the mobile detailer uses 
significantly less water per vehicle and properly controls the little runoff (if any) that may 
result). City staff spot-checks the mobile detailer to ensure compliance at all times. 

 
5. The City adopted an Administrative “Green Policy.” Some of the immediate changes in 

regards to the day to day office operations included: 
• Remanufactured laser printer toner cartridges will be purchased and utilized in all 

City laser printers as the existing inventory is depleted 
• All City copier paper purchases will be 100% post consumer recycled content 
• Imprinted City letterhead, envelopes and business cards will contain a minimum of 

30% post consumer recycled content  
• Washable cups and coffee mugs should be utilized for daily usage instead of 

disposable cups 
• Reusable water bottles should be refilled when empty for daily usage…instead of 

opening a new bottle of water 
• Styrofoam kitchen supplies will be eliminated from all City facilities 

 
This policy helps create awareness to all City employees regarding recycling and other 
“environmentally-friendly” practices and most of these directly or indirectly tie to 
preventing water pollution. 
 

6. The City participated in the Public Sector Grant Program, sponsored by Metropolitan 
Water District and had an outdoor and indoor water audit at all City parks and facilities. 
The audit report was completed on August 20, 2008 and provided recommendations for 
improvements. The City will be implementing many of the recommendations and these 
will be reported on during the next reporting period. Many of the improvements involve 
reducing water usage and runoff from irrigation systems and will be a significant effort in 
reducing nuisance runoff and pollutant loads from City facilities. City staff accompanied 
the auditors during the audit and made adjustments/repairs to significant issues that were 
observed during the audit. 
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In addition, the City Parks Department has also drafted a Master Street Tree Plan with an 
objective of increasing the urban forest population to reduce runoff and soil erosion and a goal to 
improve stormwater management. This plan identifies vacancies and suggestions for trees 
throughout the city. The plan is in draft form at this time.  
 
The research provided below highlights some of the benefits that trees have on stormwater 
management. 
  
Trees can have a positive impact on water quality and stormwater management by reducing the 
amount of runoff entering a waterway.  One study shows that a large deciduous tree in coastal 
southern California can reduce stormwater runoff by over 4,000 gallons per year! (1) The main 
ways trees prevent runoff are through bioretainment (catching and storing rainwater) and 
preventing soil erosion.   
 
Trees act as temporary reservoirs during rain events by storing water on their leaves, braches and 
trunk bark.  This slows the storm flow by reducing the volume of runoff during rain events and 
delaying the onset of peak flows (1).  Also, since trees catch and store water, they prevent 
heated, polluted water from reaching the receiving waters, because water would heat up and 
catch pollutants if it hit impervious surfaces.  Approximately 40% of the water stored on trees 
will evaporate back into the atmosphere whereas with impervious surfaces, about 30% will 
evaporate back into the atmosphere (2).   
 
Trees reduce soil erosion by lessening the impact of raindrops on barren ground.  Trees absorb 
water-polluting nitrates, phosphorous and potassium as food (3).  Also, more water will soak into 
the ground at the base of the tree than with impervious surfaces alone, because root growth and 
decomposition increase the capacity and rate of soil infiltration by rainfall (1).  Trees provide the 
greatest benefit during light rains by increasing soil permeability, which facilitates groundwater 
recharge.  Reducing impervious surfaces and increasing tree cover promotes the movement of 
water into the water table (4).  
 
As a local example showing the importance of trees in stormwater management, the cedar fire 
that occurred in San Diego in 2003 resulted in a 49% loss of tree canopy cover, as well as loss of 
other vegetation.  After the fire, the decrease in ecosystem services resulted in a stormwater 
runoff increase of 12,674,490 cubic feet.  The value of retaining this additional stormwater, 
replacing what the tree did for free, is estimated at $25,349,000 (5).   
 
References: 

1) http://www.fs.fed.us/psw/programs/cufr/products/cufr_392_rain_down_the_drain.pdf 
2) http://www.epa.gov/npdes/pubs/nps_urban-facts_final.pdf 
3) Stormwater | Trees 
4) http://www.americanforests.org/downloads/graytogreen/stormwaterII.pdf 
5) Stormwater | How Green Infrastructure Measures Up to Structural Stormwater Services 

 
The number of facilities requiring corrective action identified during inspections is presented 
below along with information on follow-up inspections and enforcement actions conducted.  

0033615



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-9 October, 2008 
DAMP Appendix C-5 
 

 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring Corrective 
Action 

Number of Re-inspections 
 

Dana Point Coastal 
Streams 0 0 

San Clemente Coastal 
Streams 0 0 

San Juan Creek 10 10 
 
All of the corrective actions included above were to address broken sprinkler heads, irrigation 
adjustments, etc. to prevent runoff in parks.  
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 
Programs with BMPs 
Substantially 
Implemented 

Number of 
Facilities/Field 
Programs with BMPs 
Partially Implemented 

Number of 
Facilities/Field 
Programs With No 
BMPs  

Dana Point Coastal 
Streams 

3 0 0 

San Juan Creek 21 0 0 
 
Corrective actions at the City’s parks include: 

• irrigation adjustments to prevent overwatering,  
 
The observations noted during the inspections have been corrected in a timely manner.  
 
An investigation was also conducted during the reporting period regarding an alleged illegal 
landscape application on Crown Valley. A summary of the incidence is provided below: 
 
RWQCB Staff received a complaint regarding a landscape truck that allegedly was spraying 
something on the curb & gutter at Sea Island and Crown Valley. City staff immediately 
contacted City Park Supervisor to see if it was a City contractor or if he knew what was going on 
in this area. The parks Supervisor immediately went to the scene and observed no spray truck 
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however the City contractor Tru-Green field crews (with labeled vehicles) were doing basic 
landscape mowing and maintenance – but no application of materials. The Parks Supervisor 
advised me that the City contracts with OC for routine weed abatement in the curb & gutter. 
Since no truck was observed at time of investigation, we contacted the County to see if there was 
work scheduled on Crown Valley that day and yes there was. 
 
The Weed Abatement work consists of application of an aquatic pesticide, Aquaneat, to weeds 
along the curb and gutter by State Licensed Pesticide Applicators. All applications are reported 
to the Agriculture Department as required and applicators are trained in BMPs and to apply the 
material in accordance with label instructions. Therefore in this instance, there were no 
violations occurring and no enforcement actions were necessary.  
 
It was a good exercise however, to demonstrate the committed and expedient response by City 
staff, and also provided some additional information regarding the Weed Abatement program to 
the stormwater program manager that she was previously unaware of. 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
During the reporting period, the enforcement actions taken were observation and subsequent 
education and corrective action. The City has observed that once potential issues are brought to 
the attention of the City’s contractors and staff, compliance was achieved in a short time (usually 
that day or the next.) As the City of Dana Point has a relatively small staff, staff work closely 
together as a team and this promotes timely and effective corrective actions, with little 
“enforcement” required. 
 
C-5.5.2   Reporting 
 
During the reporting period, the City did not find any municipal facilities that represented a 
threat to human health or the environment. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Dana Point Coastal Streams 0 
San Clemente Coastal Streams 0 
San Juan Creek 0 

 
C-5.6    Education and Training (LIP Section 5.9) 
 
C-5.6.1    Training 
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The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program, as well as all LIP components.  The training conducted for municipal staff during the 
reporting period is summarized below. 
 
As the City’s water quality program has evolved, the City has developed its NPDES Training 
Philosophy: 
 

 Maintain a knowledgeable, competent and motivated staff 
 Cross train/diversify roles, when reasonable 
 Keep up with industry trends and advancing technology in the continually evolving field of 

stormwater / water quality 
 
The City has prepared a comprehensive Staff Training Plan for the next two years. Please see the 
OC Water Quality Program Mandatory Training 2008-2009 Organizational Chart at the end of 
this Section as Attachment II. The training org chart also shows how comprehensive the City’s 
Water quality program is by showing how many different departments and staff are involved  
and need to keep up with continuing training. 
 
 
The Table below shows the training that City staff has participated in during the reporting period. 
 

Date Department 
Department 
Subcategory 

Topic of Education 
Activity Sponsor 

# of 
Attendees 

7/11/2007 Public Works  Water Quality 
Conducting Illicit Discharge 
Detection and Elimination 
Investigations (IDDE 201)  

EPA/Center for 
Watershed 
Protection 

1 

8/20-8/23, 
2007 Public Works  Water Quality  Spectrum of storwmater 

Topics Stormcon 1 

9/10/2007 
Public Works & 
Community 
Development 

Engineering & 
Planning 

LID & Community 
Development CASQA 2 

10/12/2007 Public Works Water Quality Keep California Beautiful 
Workshop - Trash KCB 1 

10/18/2007 
Public Works & 
Community 
Development 

Water Quality, 
Streets, Parks, 
Building 

Construction BMPs OC 14 

10/31/2007 All All Water Quality Program City 81 

11/8/2007 Public Works Water Quality Protected Coastal Marine 
Areas 

OC Marine 
Protected 
Areas 

2 

11/28/2007 
Public Works / 
Community 
Development 

Water Quality, 
Planning, 
Engineering 

Modular Wetlands 
Treatment BMP 

BioClean/Mod
ular Wetlands 10 

1/11/2008 Public Works Water Quality CASQA Annual Meeting CASQA 1 
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Date Department 
Department 
Subcategory 

Topic of Education 
Activity Sponsor 

# of 
Attendees 

2/1/2008 Public Works & 
Parks 

Parks, Water 
Quality 

Irrigation Water 
Conservation Audit MWDOC/MET 2 

2/6/2008 Public Works Water Quality BMP Performance  EPA webcast 1 
2/19/2008 All All Vector Control OCVCD 15 

2/25/2008 

Public Works - 
Engineering & 
Water Quality  
Community 
Development - 
Planning 

 All Low Impact Development 
San Diego 
County/Rick 
Engineering 

5 

3/31/2008 All All WQ Quiz City  78 

4/17/2008 Community 
Development Planning 4th Term NPDES Permit ICC/OC 3 

4/22/2008 Public Works  Director LID   
California 
Coastal 
Commission 

1 

4/25/2008 Community 
Development Planning 2008 Alt Build Expo City of Santa 

Monica 1 

4/29/2008 Public Works Water Quality CASQA Program 
Effectiveness 

CASQA/ 
County 1 

5/22/2008 Public Works Director Green West Expo Green Media 
Enterprises 1 

6/5/2008 Public Works Water Quality Public Education OC 2 
6/26/2008 Public Works Water Quality Municipal Self Audit APWA 1 

 
C-5.6.2    Education 
 
The following reference materials were provided to municipal staff and/or contractors and utility 
companies that conduct work in the City. 
 
Poster, Brochure, or Fact 
Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Stormwater 101 8 
 

Required for all City staff upon new 
hire 

WQMP Flow Chart/Info 5 
 

Review/training 

Construction BMP Handout 12 staff + 100 to contractors 
(approx) 
 

Provide to all field staff and 
distributed in field  

New Mobile Detailing 
Brochure 

12 staff + 50 to contactors 
(approx) 
 

Provide to all field staff and 
distributed in field 

Total number of outreach 
materials distributed 
during the current 
reporting year 

187+ 
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City staff hosts monthly mandatory utility coordination meetings, where the utility companies 
who work regularly in the City meet with the City to go over projects. A regular agenda item 
includes BMP requirements, issues that have been observed, issues that have been resolved, etc. 
This meeting has been successful in keeping everyone on the same page in regards to the City’s 
construction BMP requirements and expectations, but there is a continual struggle with agencies 
that have their own NPDES permit. 
 
C-5.7    Municipal Activities Program Modifications  
 
There are no significant program modifications that will be made to the Municipal Activities 
section of the City’s LIP at this time. 
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C-5.A  ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis of Section 5.4 of the current DAMP, are as follows: 
 
• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 
 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, data is being collected continuously. 
 
C-5.A.1 Litter Control 
 
The City's landscape maintenance contractor conducts litter pick-up in the City parks, street 
medians and along the San Juan Creek bike trail. In addition, the City contracts for litter pick-up 
services on weekends at six of the City's Parks: Heritage, Sea Canyon, Creekside, Del Obispo, 
Pines, Sunset and La Plaza. These parks are selected based on use and need for additional litter 
management. 
 
There are more than 126 trash receptacles located throughout the City which are emptied twice 
per week by the City's contracted waste hauler, CR&R. 
 
The City now has 60+ mutt-mitt dispensers throughout City parks. The City Parks Manager 
inspects the parks approximately once per week and a component of the inspection is to refill the 
mutt-mitt dispensers as needed. Although it appears that these blue bags are well used for 
intended purpose in most circumstances; we do find that ‘vandalism” occurs and find empty and 
full “blue bags” in the creek which is very disheartening. We continue to outreach regarding pet 
waste pick-up and litter and promote our beach and creek clean up to increase awareness and 
behavior change. No good deed is left unpunished and this is an example of a challenge that 
Cities face as we try to address one pollutant bacteria and have been successful in behavior 
change, all the while, there are other negative behaviors that can result. 
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
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The City sponsors bulky item clean up events each year where residents can drop off items that 
are too big to fit in their household waste containers. The City strategically selects two feasible 
sites to make this event most convenient. The City has also been able to coordinate the event 
with organizations that accept donations, such as Salvation Army and Goodwill, etc. to recycle 
items that are in good, usable condition in lieu of disposing them. This year’s events were held 
on:  
 

Bulky Item Clean Up Events – Amount Collected 
  10/26/2007 2/10/2007 5/12/2007 10/20/2008 2/9/2008 5/10/2008
Landfill Tons 25.18 21.85 35.18 18.7 46.22 8.5
Recycle Tons 27.94 23.65 32.39 25.98 28.89 46.51
Total Tons 53.12 45.5 67.57 44.68 75.11 55.01
Total Diversion 53% 52% 48% 58% 38% 80%
 
These events continue to be well attended and approximately 300-500+ residents participate at 
each event.  The program helps decrease improper disposal of items (dumping, etc.). 
 
The Dana Point Earth Ocean Society began an initiative to install “Smoker’s Outposts” (ashtrays 
that are not subject to wind and rain) to areas throughout the City where cigarette butt litter is a 
concern. To date the organization has placed 42 of the Smoker’s Outposts at various locations. 
The City has purchased several for municipal facilities. 
 
On April 30, 2008, the City awarded the Dana Point Earth Ocean Society a $3,500 grant to 
install more of the Smoker’s Outposts at City facilities, specifically parks. Two more will be 
places in Pines Park and two will be placed in Heritage Park. This program demonstrated 
committed community involvement and great partnerships between the City and local non-
profits to meet common goals. 
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The City continues to implement its Bag2Bag Plastic Bag Recycling Program that began the 
week of June 20, 2005. Since its inception and documented success, the program has been 
expanded to other cities, and the method has been made easier by allowing plastic bags to be 
collected in any plastic bag, in lieu of a specified blue bag, tied and placed in the recycling 
container. 
 
 
 
 
 
 
 
 
 
 

 Total Trash 
Collected 
(includes 

landfilled and 
diverted) 

Recyclables 
(amount diverted) 

% 
Diverted (Recycled) 

FY07-08 47,370 25,544 52 
FY06-07 57,750 25,033 49 
FY05-06 57,746 27,567 51 
FY04-05 59,234 26,886 45 
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The amount of recycled material remains comparable to last year. The City is working on getting 
more commercial facilities to recycle. 
 
A recycling program for City staff and residents continues for household batteries, ink jet 
cartridges and cell phones.   
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 

Type Quantity 05-06 Quantity 06-07 Quantity 07-08 
Total Length of Channel/Pipe 
Cleaned (ft) 

1560 1860 1333 

Total Number of Catch Basins 
in City (#) 

565* 476 catch basins, 
676 inlet filters 

483 catch basins, 
687 inlet filters 

Total Number of Catch Basins 
Inspected (#) 
(some catch basins are 
inspected more than once per 
year) 

565 476 528 

Total Number of Catch Basins 
Cleaned in City (#) 
(some catch basins required 
more than one cleaning during 
the year). 

697  511 564 

Percentage of Catch Basins 
Cleaned (%) 
(some catch basins are cleaned 
more than once when needed) 

100  100 100% 

Total Volume of 
Material/Debris Removed 
(tons) 

25 28 195 

Method of Material/Debris 
Removal: Vacuum Truck 

15% 6% 3% 

Hand Crews (Manual) 85% 94% 97% 
 
* The City was previously reporting number of inlet filters as number of catch basins. The 
number of municipally owned catch basins is less than the number of inlet filters, as some larger 
catch basins have more than one inlet filter. 
 
The City is undergoing a comprehensive drainage map update which is about 15% complete. It 
has been a long process and the City does not have the resources to dedicate to this task full time, 
due to other priorities. Therefore the drainage map update is worked on intermittently, when time 
and resources allow. An autocad drainage file is complete, and under review, which will be 
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helpful; however, there are a number of subsequent steps that the City wishes to accomplish, 
including: 
 

• confirm storm drain locations/ limits, based on the recorded plans we have in the City, and revise 
the drainage map accordingly, 

• identify the storm drain County names for each main trunk line, and designate new storm drain 
names for the tributary storm drain lines, 

• correlate the designated storm drain name with the City Record Numbers (so it will be easy for us 
to find the plans & documents), 

• superimpose the GIS coordinates for each catch basin citywide, and 
• create a database that provides the storm drain materials, lengths, pipe sizes, locations, video 

inspections, maintenance records, etc., 
 
Trash Separation Units  
 
The City’s trash separation units are effectively removing trash and sediments from urban runoff. 
Over 46,000 pounds of material was removed and properly disposed of during the reporting 
period. This data is comparable with data from FY05-06. FY06-07 was a very dry year and this 
could explain the significantly reduced amount of material that was cleaned out during FY06-07.  
 
Much more material was collected during street sweeping which supports our source control 
efforts – controlling overwatering and other nuisance runoff prevent the debris from being 
carried into the stormdrains, thus more debris is left on streets to be collected during the weekly 
street sweeping. The street sweeping data is provided later in this section. 
 

 FY 05-06 FY 06-07 FY 07-08 

  LOCATION 

AMOUNT OF 
LITTER 
(LBS.) 

AMOUNT OF 
SEDIMENT & 
VEGETATION 

(LBS.) 
AMOUNT OF 

LITTER (LBS.) 

 AMOUNT OF 
SEDIMENT & 
VEGETATION 

(LBS.) 
AMOUNT OF 

LITTER (LBS.) 

AMOUNT OF 
SEDIMENT & 
VEGETATION 

(LBS.) 

DEL OBISPO 
CHANNEL 42.5 1,722.5 28.15 3,260.8 415 4,183.7 
DEL OBISPO  101.5 9,594.6 55.75 3955 63.05 5,500.5 
ALIPAZ 226.4 24,988.4 105.51 6,871.9 646 15,107.5 

NORTH 
CREEK 103.2 9,760.2 34.55 3,383.3 141.15 11,601.15 
CAPO BEACH 7 2366 18.55 2,277.2 101.4 8,352.5 

TOTAL 480.6 48,431.7 242.51 19,748.2 1,366.6 44,745.6 
COMBINED 

TOTAL 48,912.3 19,990.71 46,112.2 
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Nuisance Water Diversion Systems 
 
The City has a total of 13 diversions. Flow data is provided below, and as you can see most of 
the flows are significantly decreased compared to last year. This data looks promising and helps 
to demonstrate that our aggressive overwatering control outreach programs may be working. The 
current drought situation and focus on outdoor water conservation, and irrigation system rebate 
program are important elements that help us achieve the goal to reduce nuisance runoff. 
 
The decrease in flow diverted also correlates well with the increase in street sweeping material 
collected. Less nuisance flow means less material is washed into the storm drain so more is 
collected during the weekly street sweeping. 
 

 

Date of 
complet

ion 

Name/Location 
of Diversion 

Costs For 
Diversion 

Setup 

Amount of 
Flow 

Diverted  
07-08 

(gallons) 

Amount of 
Flow Diverted  

06-07 
(gallons) 

Amount of 
Flow 

Diverted  
05-06 

(gallons) 

Amount 
of Flow 

Diverted 
04-05 

(gallons) 
5/01/06 Capo Beach $500,000 0 388 0 NA 

4/1/03 

Alipaz – 
north of Quail 

Run on 
Sycamore Creek 

Trail 

$650,000 6,100,668 6,696,117 9,756,441 6,817,872 

12/01/03 

Del Obispo - 
Behind Dana 

Point Community 
Center at 34052 

Del Obispo 

$650,000 659,178 1,087,980 827,680 915,679 

9/01/03 

North Creek 
Approximately 

200 feet north of 
the intersection of 

Dana Point 
Harbor Drive and 
Park Lantern, on 

west side of 
Dana Point 

Harbor Drive in a 
Utility Vault 

$1,000,000 

Diversion was 
not activated 
as prototype 

ozone 
treatment 
system is 

being utilized 
at this time. 

2,309,503 4,260,063 3,167,437 

04/01/03 
Urban Runoff  

(8 small 
diversions) 

$650,000 11,000 29,280 42,716 N/A 

5/01/00 

Camino De 
Estrella- small 

gutter diversions 
at the intersection 

of Camino De 
Estrella and 

Camino 
Capistrano 

$150,000 N/A N/A N/A N/A 
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Inlet Filters 
 
The City has 483 catch basin inlets and 687 inlet filters within its jurisdiction. Each of the inlets 
is equipped with one or more DrainPac inlet filters to remove sediment and trash, as well as 
hydrocarbons from urban runoff prior to reaching the receiving waters. The City inspects and 
cleans, when necessary, the inlet filters at a minimum of quarterly.  
 
It is apparent, based on the quantifiable data below, that the inlet filters are effective at capturing 
litter and sediment from urban runoff and thus preventing it from entering receiving waters. In 
addition, a summary of two studies regarding the effectiveness of inlet filters was provided in 
last year’s report. 
 
Again, this year’s data is more comparable with FY05-06 which may be explained by the very 
dry season we experienced in FY06-07.  
 

FY # Cleanings 
conducted 

Total # of 
Inlet Filters 

that 
required 
cleaning 

Amount 
Litter 

Removed 
(lbs.) 

Amount 
Sediment 
Removed 

(lbs.) 

Total amount 
of Material 
Removed 

(lbs.) 

05-06   3,350 153,185 156,535 
06-07 2 712 6,577 74,814 81,391 
07-08 4 1,149 20,677 89,764 110,431 
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C-5.A.4 Catch Basin Stenciling  
 
Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-stenciled this 
reporting period 

83 16% 
 

Type of Application(s) Used % Used 
Spray Paint 100 
Curb Markers 0 
 
Approximate 50% of the City’s storm drain inlets are marked both with stencil and a curb 
marker.  
 
Phrase Used Yes/No 
Spray Paint yes 
No Dumping Drains to Ocean, Blue and Black letters on 
white background 

yes 

 
C-5.A.5 Street Sweeping            
 
Did you purchase new street sweeping equipment or establish new contracts for said services?
NO 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush 0 
Vacuum 2 (County) 
Brush assisted 0 
Regenerative Air 2 (Clean Street) 
Other 0 
 
Question Yes/No How Often By What Means 
 
Parking restrictions for street 
sweeping? 

   
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

 monthly  
 

 
Are streets inspected for sweeper 
effectiveness? 

 weekly visual 
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We believe that the greater amount of street sweeping material collected is due to our efforts to 
retain a street sweeping contractor that has provided excellent customer service to us as well as 
our residents. In addition, the City has made a great effort to educate residents to move their 
vehicles off the street so that the street sweeper can sweep effectively. Additional signs and an 
improved alternative side street sweeping schedule makes it more convenient for residents to 
move their cars on street sweeping days. Only a small area of the City has an enforced parking 
restriction for street sweeping. City staff has been working with various committees to determine 
whether or not enforceable parking restrictions should be expanded throughout the City; however 
this issue has proven to be very contentious and no committee nor City Council has pursued any 
changes at this time. The City street sweepers which are highly visible throughout the City on a 
daily basis have also been equipped with 3 educational magnets – “The Ocean Begins At Your 
Front Door” on each vehicle.  
 
In addition, City staff and Street Sweeping Contractor observed that in specific areas there 
existed overgrown trees and bushes that were impeding the street sweeper vehicle and material 
was being missed. City Public Works staff coordinated with Code Enforcement to have property 
owners resolve this nuisance property maintenance issue. Much progress was made. This is an 
example of how the City evaluates its existing programs and enhances them as feasible to 
maximize effectiveness. 
 
 
 
 
 
 
 
 
 
C-5.A.6 Household Hazardous Waste Collection  
 
The number of users of the free County-wide Household Hazardous Waste Collection facilities 
showed an increase this year. 

 
Reporting Period # Participants at HHW 

facilities 
FY 07-08 1479 
FY06-07 1,190 
FY05-06 1,566 
FY04-05 1,347 

 
This year’s results are promising and help to demonstrate that some of our outreach efforts are 
working to change behavior. 

FY Tons of material 
collected by Street 

Sweeper 
05-06 471 
06-07 555 
07-08 703 

0033628



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-22 October, 2008 
DAMP Appendix C-5 
 

 
Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Grant 
Ends on 

Have you 
quantified the 
amount of oil 
collected as part 
of the grant? 

Motor 
Oil/Oil 
Products 
Collected 

Oil Filters Collected 

 07/01/07 06/30/08  7,050 
gallons 

560  

 
 

07/01/06 06/30/07  26,300 
gallons 

17,000 
 

 
 

07/01/05 06/30/06  28,000 
gallons 

14,000 
 

 
These numbers are provided by the County of Orange Used Oil Program and have been 
confirmed. It is unclear as to the discrepancy between previous reporting periods and this 
reporting period. 
 
The City has three Used Oil Non-Certified Centers, Dana West Marina, Dana Point Marina and 
South Coast Water District and two Used Oil Certified Centers, EZ Lube and Dana Point Fuel 
Dock.  
 
 
C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.   Fertilizer Management 
 
Question Yes Specify (if needed) 
Did a city person apply fertilizers in your 
jurisdiction? 

 
NO 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

 
 

Yes- TruGreen Landcare and 
TruGreen Chemlawn 

Did a city person determine which type of 
fertilizer to use? 

 
 

No – Recommended by 
Contractor 

Did a contractor determine which type of 
fertilizer to use? 

 
 

Yes- TruGreen Landcare and 
TruGreen Chemlawn 

Did a city person determine the fertilizer 
application rates? 

 
 

No 

Did a contractor determine the fertilizer 
application rates? 

 
 

Yes- TruGreen Landcare and 
TruGreen Chemlawn 

Did a city person determine the timing of 
fertilizer applications? 

 
 

Parks Staff 

Did a contractor determine the timing of 
fertilizer applications? 

 
 

Yes- TruGreen Landcare and 
TruGreen Chemlawn 

Did a city person determine the application 
methods of fertilizers? 

 
 

Parks Staff 
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Question Yes Specify (if needed) 
Did a contractor determine the application 
methods of fertilizers? 

 
 

Yes- TruGreen Landcare and 
TruGreen Chemlawn 

Did a city person store the fertilizers?  
NO 

 

Did a contractor store the fertilizers?  
 

Yes- TruGreen Landcare and 
TruGreen Chemlawn 

Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

 

Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

On athletic fields only, two to 
three times per year. 

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

Landscaping contractors 
calibrate their equipment three to 
four times per year. 

If Yes, how is calibration done? (Please specify)  
 

City landscaping contractors are 
calibrated based on estimates per 
square footage and settings on 
bag. 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 
 

No 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

 
 

For City landscape contractors 
any spills are blown back into 
vegetation. 

Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

City landscaping contractors: 50 
acres of land were treated with 
fertilizers. 

 
The following table provides information on the fertilizers that were applied in the City during 
the reporting period. 
Brand Name Nitrogen Phosphorus Potassium Total 

Amount 
Applied 
(lbs) 05-
06 

Total 
Amount 
Applied 
(lbs) 06-
07 

Total 
Amount 
Applied 
(lbs) 07-
08 

Ex. Super Turf 20 10 10 2000 2000 0 
Urea 42 0 0 6000 5700 1860 
Turf Supreme 16 6 8 6000 5800 0 
Cool power & urea 42 0 0 6000 5700 4148 gall.
 
A new contractor was brought on board for FY07-08 to manage fertilizer and pesticide use more 
efficiently and effectively. As noted above fertilizers were applied in significantly less amounts. 
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B. Pesticide Management 
 
Question Yes/No Specify (if needed) 
Do you monitor for pests?  City – no, County- yes 
Do you utilize presence/absence?  City – no, County – yes 
Do you utilize visual counts?  City – no, County - yes 
Do you utilize symptoms/signs?  City – no, County - no 
Do you utilize others? (Please specify)  City – no, County - no 
Do you monitor Vertebrates: Gophers?  City – no, County - no 
Do you monitor Vertebrates: Rabbits?  City – no, County - no 
Do you monitor Vertebrates: Ground squirrels?  City – no, County - no 
Do you monitor Vertebrates: Others? (Specify)  City – no, County - no 
Do you monitor Insects/Mites: Ants?  City – no, County - no 
Do you monitor Insects/Mites: Aphids?  City – no, County - no 
Do you monitor Insects/Mites: Whiteflies?  City – no, County - no 
Do you monitor Insects/Mites: Spider mites?  City – no, County - no 
Do you monitor Insects/Mites: Psyllids?  City – no, County - no 
Do you monitor Insects/Mites: Others? (Specify)  City – no, County - yes - bees 
Do you monitor Weeds: Grasses?  City- no, County – yes 
Do you monitor Weeds: Broadleaf?  City- no, County - yes 
Do you monitor Diseases: Leaf?  City – no, County - no 
Do you monitor Diseases: Root?  City –no, County - no 
Do you monitor Diseases: Whole Plant?  City –no, County - no 
Do you monitor Diseases: Other? (Specify)  City – no, County - yes 
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

 City – no, County - no 

Do you identify pests from books/magazines?  City – no, County - yes 
Do you identify pests from Ag. Commissioner?  City – no, County - yes 
Do you identify pests from UC Cooperative 
Extension? 

 City – no, County - no 

Do you identify pests from Internet?  City – no, County - yes 
Do you identify pests from Pest Control 
Advisor? 

 City – no, County - yes 

Do you identify pests from Own Experience?  City – no, County - yes 
Do you identify pests from Others? (Specify)  City – no, County - no 
Did a city person apply insecticides/miticides in 
your jurisdiction? 

 City – no, County - no 

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

 City – no, County contractor- yes 

Did a city person apply herbicides in your 
jurisdiction? 

 City – no, County - no 

Did a contractor apply herbicides in your 
jurisdiction? 

 City – no, County contractor - yes 
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Question Yes/No Specify (if needed) 
Did a city person apply fungicides in your 
jurisdiction? 

 City – no, County - no 

Did a contractor apply fungicides in your 
jurisdiction? 

 City – no, County - no 

Did a city person apply molluscides (i.e. snail 
baits) in your jurisdiction? 

 City – no, County - no 

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

 City – no, County - no 

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

 3 (contracted service) 

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

 TruGreen 

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide safety? 

 3 (contracted service) 

Do you calibrate the equipment used for the 
application of pesticides? 

  

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 County - Calibrations on trucks 
occur 2 times a year. Once before 
pre-emergent season and right 
after. 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 City contractors: test on a small 
area. County services: use 
calibration formulas. 

Do you have written procedures in place to deal 
with pesticide spills? 

 County - yes 

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

 no 

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 

 County contractor 

Do you typically clean up small spills of 
pesticides by Sweeping? 

 County contractor 

Do you typically clean up small spills of 
pesticides by Washing? 

 County contractor - no 

With the left over pesticide from an application, 
do you store for the next job? 

  

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

 City contractor – no, take offsite 
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Question Yes/No Specify (if needed) 
With the left over pesticide from an application, 
do you… (specify) 

 County - Any herbicide that is left 
over is used on other appropriate 
work sites.   

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

 City & County contractor - no 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

 n/a 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

 County – the site is located on 
work premises and is a 
covered/sheltered wash rack.    

The location where you clean vehicles used to 
transport pesticides is at your own facility. 

 n/a – contracted service 

The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

 n/a – contracted service 

The location where you clean vehicles used to 
transport pesticides is at the application site. 

 n/a – contracted service 

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

 n/a – contractor  

When pesticides land off-target (i.e. on 
sidewalks and streets), you sweep/blow. 

  

When pesticides land off-target (i.e. on 
sidewalks and streets), you wash. 

 no 

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

 no 

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 City - approximately 60 acres on 
parks.  County services: 63.95acres 
of land were treated with pesticides 

How many acres of insecticides/miticides were 
applied? 

 none 

How many acres of herbicides were applied?  68.56 County, 60 parks 
How many acres of fungicides were applied?  none 
How many acres of molluscides (i.e. snail baits) 
were applied? 

 none 

 
The following table provides information on the pesticides that were applied in the City during 
the reporting period. The City has revised the reporting table below to include the active 
ingredient since that is the most important parameter when monitoring water quality data, as well 
as target pest, so as we incorporate more Integrated Pest Management (IPM) strategies we, as 
stormwater program managers, which are not experts in IPM, will know which pests we are 
targeting with the existing pesticide and we can better focus our IPM strategies and program 
development. We are fortunate to have a close working relationship with expert staff from the 
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UC Davis Cooperative Extension program that can provide us with resources when needed, 
assist in inspections, and help us develop effective programs 
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Category of 

Pesticide 

Brand Name 
EPA 

Registration 
Number 

Active 
Ingredient 
(chemical) 

% Active 
ingredient Target Pests 

Total 
Amount 
Applied 

05-06 

Total 
Amount 
Applied 

06-07 

Total 
Amount 
Applied 

07-08 

Uni
ts 
 

I I
I 

II
I 

I
V 

 
41-A (City) 

2839-50021-
AA 

 30  43 40 0 oun
ces 

    
 

 
Aquamaster 
(City) 

524-343-AA Glyphosate, 
isopropylam
ine salt 

53.8 Aquatic & 
Broadleaf Weeds, 
Grasses 

5 4 0 gall
on 

    
 

 
Reward (City) 

10182-353-
ZA 

Diquat 
Dibromide 

36.4 Algae, Nematodes, 
Aquatic & 
Broadleaf Weeds, 
Grasses 

2 5 0 gall
on 

    
 

 
Landmark MP 
(City) 

352-621-AA Chlorsulfur
on (25%), 
Sulfometuro
n - methyl 

50 Broadleaf Weeds, 
Grasses 

4 3 0 pac
ket
s 

    
 

 
No Foam A 
(City) 

1050775-
50022-AA 

 90  10 10 0 gall
ons 

    
 

 
Round Up Pro 
Concentrate 
(City) 

524-529-AA  50  25 27 0 gall
ons 

    
 

 
Ex. Round Up 
Pro (City) 

348-04-001    200 190 0 gall
ons 
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Category of 

Pesticide 

Brand Name 
EPA 

Registration 
Number 

Active 
Ingredient 
(chemical) 

% Active 
ingredient Target Pests 

Total 
Amount 
Applied 

05-06 

Total 
Amount 
Applied 

06-07 

Total 
Amount 
Applied 

07-08 

Uni
ts 
 

I I
I 

II
I 

I
V 

Razor Pro 
(County) 

228-366 Glyphosate, 
Isopropylam
ine salt 

41 Broadleaf weeds, 
grasses 

42.70 0 53.20 gall
ons 
 

  ⌧  

Ultra 90 17545-
50021-AA 

 90  129.50 0 159.50 QT
S 
 

  ⌧  

Aquaneat 228-365-AA Glyphosate, 
Isopropylam
ine salt 

53.8 Herbicide: 
 
Aquatic weeds, 
annual, perennial 
and biennial, 
broadleaf weeds, 
annual, perennial 
& biennial grasses 

211.20 0 209.60 QT
S 
 

  ⌧  

Reward QT 100-353-2A  36.4  8.90 0 1.10 QT
S 
 

 ⌧   

Landmark MP 352-621-AA Chlorsulfur
on (25%), 
Sulfometuro
n - methyl 

50 Broadleaf Weeds, 
Grasses 

53.60 0 50.10 OZ
S 
 

  ⌧  

41-A 2839-50021-
AA 

 30  23.00 0 0 OZ
S 
 

  ⌧ 
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Category of 

Pesticide 

Brand Name 
EPA 

Registration 
Number 

Active 
Ingredient 
(chemical) 

% Active 
ingredient Target Pests 

Total 
Amount 
Applied 

05-06 

Total 
Amount 
Applied 

06-07 

Total 
Amount 
Applied 

07-08 

Uni
ts 
 

I I
I 

II
I 

I
V 

Agridex 41165-0103  90  16.15 0 0 QT
S 
 
 

  ⌧  

Milestone VM 62719-537-
AA 

Aminopyral
id, 
Triisopropa
nolamine 
salt 

40.6 Broadleaf Weeds 0 0 78.30 OZ
S 
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C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management which supports moving away from 
reliance on pesticides, and moving towards an integrated approach of using pesticides only when 
indicated by monitoring, in addition to using environmentally friendly pest control techniques 
when possible. 
 
Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

 City – no 
County - yes 

Do you regularly monitor for pests?  City – no, County - yes 
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

 City – no, County - yes 

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

 City – no, County - yes 

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

 City- no, County - no 

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

 County - yes 

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

 City – yes, County - yes 

An alternative to pesticides was used: Weeds - 
Fabric for suppression 

 City – no, County - no 

An alternative to pesticides was used: Weeds - 
Adjust mowing height 

 City – no, County - yes 

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

 City- no, County - yes 

An alternative to pesticides was used: Weeds - 
Flaming 

 City – no, County - no 

An alternative to pesticides was used: Weeds - 
Landscape design 

 City – no, County - yes 

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

 City – no, County - no 

An alternative to pesticides was used: Diseases 
- Irrigation 

 City – no, County - no 

An alternative to pesticides was used: Diseases 
- Plant selection 

 City – no, County - no 

An alternative to pesticides was used: Diseases 
- Pruning 

 City- no, County - no 

An alternative to pesticides was used: Diseases 
- Fertilization 

 City – no, County - no 

An alternative to pesticides was used: Diseases 
- Landscape design 

 City – no, County - no 
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Question Yes/No Specify (if needed) 
An alternative to pesticides was used: Diseases 
- Other (Please specify) 

 City – no, County - no 

 An alternative to pesticides was used: Insects - 
Biological control 

 City – no, County - no 

An alternative to pesticides was used: Insects - 
Plant selection 

 City – no, County - no 

An alternative to pesticides was used: Insects - 
Pruning 

 City – no, County - no 

An alternative to pesticides was used: Insects - 
Physical Removal 

 City – no, County - yes 

An alternative to pesticides was used: Insects - 
Landscape Design 

 City – no, County - yes 

An alternative to pesticides was used: Insects - 
Other (Please specify) 

 City – no, County - no 

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Darren Haver: 
dlhaver@ucdavis.edu 
County:  
Don McPeck: 714-567-6265 
Adam Ontiveros: 714-567-6236 
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Section 5, ATTACHMENT II 

City of Dana Point Organizational Chart – OC Water Quality Program Mandatory Training 2008-2009  
 

Note: Parks may have 
specialized IPM, irrigation 
training, or other 
applicable training in 
future. 

Planners: Planning, Design, 
Enviro Review 
 
Program Manager  
 
 
Authorized Inspector (AI) 
 
 
Plan checker: Site Design, LID 
 
 
Construction Inspector 
 
Municipal Facilities/ 
Residential/Business Field 
Inspections (Code Enforcement) 
 

City Council 

City Attorney City Manager 

Emergency & Support 
Services Manager 

Director of Community 
Development 

Director of Community
Services & Parks 

Director of Public Works &
Engineering Services

Chief of Police Fire Division Chief 

Building & Facilities Maintenance 
Worker III – Kevin (Municipal) 

Parks Manager 

Parks Supervisor 
Al (municipal) 

Parks Maintenance Worker III 
Juan (municipal) 

Building Official 
Mark 

City Architect/Planning 
Manager - John 

Chief Building Inspector 
Tom 

Senior Permit Technician 
Mike 

Senior Building Inspector 
Jay 

Permit Technician 
TBD 

Senior Planner 
Erica, Kurth, Saima 

Associate Planner 
Evan, Vacant 

Code Enforcement Officer 
Angela, Bill, Sandy, Maria 

Water Quality Engineer  
Lisa Zawaski 

City Engineer 

Water Quality Intern (p/t) 
Lisa Miller 

Street Manager/PW Inspector 
Robert French 

Senior Civil Engineer (CIP) 

Principal Civil Engineer 

Senior Civil Engineer 
(Construction) Archie 

Senior Civil Engineer 
Jason 

Senior Construction Inspector
Alan Hill

Senior Building Inspector 
Chris 

Public Works Supervisor 
Tammy Killingsworth 

Associate Engineer 
Matt 

Construction Inspectors 
John, Todd, Hoang, Vladimir

LEGEND of TRAINING SESSIONS 

Angela 

Notes: 
1. Colored boxes indicate training sessions for each staff which require Mandatory attendance at scheduled session. 
2. Multiple sessions will be available so not all staff in same Dept will be out at the same time. 
3. This training is a requirement of our NPDES Permit which is only getting more prescriptive in regards to training and certifications – we must get trained to maintain compliance. This training is also consistent with the Training 

Program Framework Core Competencies that was accepted by the NPDES Technical Advisory Committee (TAC) for City’s to use as a guide to ensure that their staff is adequately trained. 
4. Many staff serve in diversified roles, training requirements are based on significant roles. As you see water quality program implementation is a City-wide responsibility, it is not confined to one person or department. 
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SECTION C-6, Public Education  
 

Orange County Stormwater Programs  C-6-1 October, 2008 
DAMP Appendix C-6 

C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section 6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  Developing 
programs to inform and involve the public can be an effective method for controlling urban 
runoff and stormwater pollution.  Emphasizing the relevant impacts of urban runoff and 
stormwater pollution to each particular target audience increases the likelihood that the messages 
will be noticed and that the audience will support and participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution comes from, 
how it directly affects them and what they can do to prevent those effects, the community may be 
more willing to support and participate in the pollution prevention program. The City also 
recognizes that the Third Term Permit sets a high expectation for the performance of the public 
education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section 6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring counties 
to ensure that media overflow messages are compatible and provides combined media buying 
power that could not be achieved by this City and the other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section 6.3) 
 
The City’s public education focus is intended to support the countywide effort through financial 
contributions, participation in the Public Education Committee and the use of countywide 
materials, thematic messages and a common look. The City supplements the countywide 
campaign at a local level to address City specific issues and target constituencies that are best 
reached through a local rather than a countywide effort.  
 
This year the City continued to focus residential outreach on source control strategies at public 
events on particular pollutants of concern. The City, in cooperation with SCWD, also developed 
a “Make a Pledge” campaign to get people involved in making pledges to help protect the Earth 
and the Ocean.  
 
Visitors to our booth at various outreach events get to plant drought tolerant poppy seeds in a pot 
to take home in exchange for a pledge to reduce ocean pollution. The activity turned out to be 
very popular and was very effective at getting important messages out. A copy of the pledge card 
is provided on the next page. You’ll notice it focuses on many priority topics and activities. Both 
an adult and a child version were developed.  
 
 
 
Other strategies to address specific pollutants/activities are listed below. 
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• Bacteria-  

1. Outreach regarding the importance of picking up pet waste via distribution of pet waste 
brochures and portable, refillable poop bag dispensers at a number of city events. A 
stuffed animal dog and fake poop made this display surprisingly intriguing for children 
and adults. 

2. Distribution of the City “Protect Our Earth – Protect Our Ocean” coloring book which 
features a page on pet waste. 

3. Coordination with Dana Point Animal Shelter and HOAs to enforce problem pet owners 
when they habitually do not pick up pet waste. 

4. Outreach regarding proper private sewer management in cooperation with 
SCWD/SOCWA- grease and root sewer back up displays, providing free cooking grease 
containers for proper disposal, and distributing brochures regarding private sewer 
maintenance.  

5. Distribution of landscape BMP brochures to address over-irrigation as well as proper 
fertilizer and pesticide application. 

 
• Car Washing-  

Even though residential carwashing water is not a prohibited discharge, the City, in 
coordination with SCWD, continues to highly encourage residents to take their cars to 
commercial car washes in lieu of washing it at home in their driveway. We address this issue 
from both a water quality and water conservation perspective. Residential car washing still 
appears to be a difficult behavior to change.  In order to encourage the use of commercial car 
washes, the City coordinated with a local car wash and gave away coupons for $3.00 off a 
hand car wash.  The coupons were given away at a local community event.   
 
Our June 2008 monthly Harboring the Good Life column focused on car washing from both 
a water quality and water conservation perspective. 
 

• Over-Irrigation- 
Through coordination with SCWD, the City emphasizes the connection between outdoor 
water conservation and ocean water quality at outreach events. There are a number of pages 
in the City’s coloring book that relay this message. The City also mails over-irrigation 
courtesy notices to residents when runoff from over-watering is observed. When available, 
the notice includes photos and most of the time the issues are addressed in a timely manner. 
All City staff that work in the field are trained to report over-watering issues to the Water 
Quality Engineer for follow-up. The City will continue to implement this enhanced over-
irrigation observation program. SCWD and the City also used a new give-away for FY07-08, 
a keychain pocket sprinkler key to adjust sprinkler heads. 
 
The City also worked closely with San Juan Capistrano, San Clemente and South Coast 
Water District, along with MWDOC and the Metropolitan Water District of Orange County 
(MET) to develop an “H2O for HOAs” workshop. The workshop was all about water, 
including urban runoff for HOA property managers, Board members and residents. The first 
workshop was in August 2007 and was truly successful.  It has become a model and more 
workshops will be held in the future. See Section 9 for more information. 
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• Sweep It Up Instead of Hosing- 

The City provides free dustpans (made of recycled plastic) and the Household Tips brochure. 
The City’s strategy is to facilitate behavioral changes, making it as easy as possible by 
providing simple “tools” that can be used, while getting the message across. This message 
promotes the awareness of the connection between outdoor water conservation and water 
quality. 

 
• Protect Our Earth – Protect Our Ocean Coloring Book- 

The City had to do a reprint of this popular City-developed coloring book and also provides it 
free of charge to school classes, and other events and functions. This reporting period, the 
City distributed over 400 coloring books at community events and provided them free of 
charge to four organizations for their use in environmental education, including schools, 
scout troops, and camps. 
 

• Paradigm for Water Quality- The City developed a comprehensive booklet highlighting 
the City’s many water quality programs. The booklet is also available on the City’s website. 
 

• Support of Ocean Institute’s Educational Programming 
Each year City Council approves a contribution to the Ocean Institute to help support their 
ongoing educational programs. 
 

• New Giveaways 
Most people like “free stuff” and most people who “man the booth” at outreach events will 
agree that give-aways are an important element of an effective outreach event. There needs to 
be something that attracts people to our booth and fortunately we have been successful at 
selecting relatively inexpensive, yet useful, items that attract people to our booths. We try to 
stay away from items that we know will end up in the waste stream (stress balls, cheaply 
made good that don’t work well, etc.) 
 
The City purchased a few new  items this year. One of the giveaways is reusable grocery bag.  
The bags are an attractive blue color with a city logo and “Harboring the Good Life” & 
“Reduce, Reuse, Recycle” slogan.  The use of these bags is encouraged to cut down on 
plastic bag waste that can end up littering our beaches and the ocean.  We often staple 
brochures and other educational materials to the bags before giving them away.  The bags 
have proven to be a popular item that continues to draw people to the City’s educational 
booth.     
 
Another giveaway that we are trying out are music download cards, made of recycled plastic.  
The cards carries three important messages: “Use Water Wisely”, “Reduce – Reuse – 
Recycle”, & “Only Rain in the Stormdrain” and are very popular with the younger crowd. 
The card is depicted below:  
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The City provides educational materials at City Hall, the Community Center and Visitor Center 
to reach the general public and visitors. The City utilizes the Orange County Stormwater 
Program and its Public Education Subcommittee developed brochures. 
 
Employee Training and Outreach: 
 
Please see Section 5, Municipal Activities, of this report for a list of training conducted for 
municipal staff.  
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including builders, 
developers, contractors, and property owners. 
 
Training & Outreach Activity 
• Distributed BMP fact sheets and manuals, based on priority of site, and/or Construction 

Runoff Guidance Manual with permits;  
• Distributed BMP fact sheets and/or Construction Runoff Guidance Manual at construction 

sites; 
• Worked with the large Headlands development to develop educational packets for 

purchasers of residential lots, including information on green building, construction BMP’s 
and general homeowner education. 

• Conducted pre-rainy season inspections at high priority sites to get the contractors prepared.  
• Host monthly utility coordination meetings with utility companies and contractors within the 

City. A regular agenda item is City BMP requirements and expectations. 
  
 
Outreach to Commercial/Industrial Site Owners and Operators 
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The City has used its inspection program of commercial facilities and other liaison mechanisms 
for outreach purposes.  The City provided educational materials to site managers with each 
inspection. The inspection itself is also a valuable educational activity. 
 
Training & Outreach Activity 
• Mailed or delivered brochures and posters to commercial facilities. 
• Distributed information and educated owners and operators during inspections.  
• Conducted intense outreach on prevention of 4th of July harbor litter in coordination with U.S 

Coast Guard and boat marinas in the harbor. 
 
In order to address a problem activity, mobile detailing without containment, that was repeatedly 
observed in the City, we took initiative to create a new educational brochure to address this 
concern. We also provided resources and BMPs in the brochure to tell the contractors how to do 
it properly – not just simply say you can’t do this. The brochure is attached at the end of the 
Section. Neighboring cities, such as San Clemente and Aliso Viejo provided review assistance 
with language and adapted the brochure for their own cities. 
 
Outreach to Contractors and Mobile Car Wash Detailers 
The City initiated a new outreach project at HOAs with manned gated entrances.  The guard at 
the entrance was given packets to hand out to contractors and mobile car wash detailers as they 
entered the community.  The contractor packets contained County-provided brochures with 
information on using concrete and paint and a City-made brochure on BMPs for construction 
sites.  The City developed a new mobile detailing brochure to hand out to mobile detailers.  It 
contains information on properly containing wash water and other BMPs.   
 
Targeted Business Outreach 
The City sent out letters to many different businesses to inform them of practices that can help 
conserve water and prevent urban runoff.  Different letters were created for businesses dealing 
with animals, automobile businesses, construction companies, landscapers, painters, and pool 
maintenance businesses.  The letters were accompanied by a brochure specific to the business 
type.   
 
Targeted Residential Outreach 
In response to frequent residential concerns, the City targeted a specific bluff-top neighborhood 
for education about urban runoff.  A letter was sent out informing residents in the area that 
excessive water waste and urban runoff could be a threat to the bluff-top community.  The letter 
encouraged residents to examine their outdoor water usage and make sure that no water is being 
wasted from irrigation systems, hosing of driveways, washing of cars, etc.  
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Outreach to Residential Community, General Public, and School Children 
 
Specific outreach activities with quantifiable results include: 

Educational Material Number Distributed Distribution Method(s) and 
Location(s) 

Website  N/A www.danapoint.org 

Dana Point Times Articles 61,500* Subscribers & non-subscribers 
at various locations 

Dana Point News Articles 164,000* Subscribers & non-subscribers 
at various locations 

July 5th Cleanup mail inserts 2700 Mailing insert 
Car wash fundraiser 4 Mail 

City council meetings 120 Verbal at city council meetings 
Earth Ocean Society newsletter 200 Mailing to EOS members 

Urban Runoff Prevention Letters to 
Businesses 115 Mailing to businesses 

Protect Our Earth Protect Our 
Ocean Coloring Books 252 Hand out at schools, city events 

Landscape water conservation 
letter 52 Mailed to residents of targeted 

area 
Dana Point 2008 calendar n/a  

HOA guard outreach – brochures 350 
Handed to guards to give to 

mobile detailers and 
contractors as they enter HOA 

HOA newsletters – Green Holiday 
article 1755 Printed in newsletter of various 

HOAs 

Various Brochures n/a Distributed at City Hall and 
Recreation Center 

Various posters  n/a Posted in City Hall glass case 
Storm Drain Magnet on Street 

Sweeper n/a Located on street sweeper 

Recreation Guide – topics included 
Coastal Clean Up Day, Rainy 

season preparation, Ring in the 
new year with general household 

water quality & recycling tips, 
Earth Day and Water 

Conservation, car washing, 
sprinkler runoff, water 

conservation rebates & picking up 
after your pet. 

(4 times per year) 

64,000* bulk mail to all addresses, 
residential & commercial 
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Educational Material Number Distributed Distribution Method(s) and 
Location(s) 

Approximate number of outreach 
materials distributed to 

commercial facilities during the 
current reporting year 

295,048+ 

* - These numbers represent 
total number distributed to 
residents and businesses. A 
breakdown is not available at 
this time. 

 
 
Educating the general public and school children is essential to a successful outreach plan.  The 
City has supplemented the countywide education effort by participating in the following outreach 
events: 

 

Event Date Target Audience Approximate Number 
of Attendees 

Annual Kid's Conference on 
Watersheds - Ocean Institute 

January 9, 2008 
& January 13, 
2008 

children 400+ 

Festival of Whales March 1 & 2, 
2008 residents 90 child pledge cards, 

187 adult pledge cards 

Ocean Awareness Day March 9, 2008 children & adults 48 child pledge cards, 
51 adult pledge cards 

Earth Day Lantern Village Clean 
Up April 19, 2008 children & adults 150 

Girl Scout Ocean Awareness 
Day July 14, 2007 children & adults 75-100 

Emergency Expo August 18, 2007   

 3rd annual 5th of July Harbor 
Clean Up July 5, 2007 residents 20, 70 lbs of trash 

picked up. 

Coastal Clean Up Day September 15, 
2007 children & adults 

Dana Point Harbor - 64 
Salt Creek:  - 480 
Dana Point Marine Life 
Protected Area - 65 
Total: 609 

City Council Meeting - Water 
Conservation and Urban Runoff October 16, 2007 council members & 

residents 40 

City Council Meeting - Water 
Quality Program Update & 
Goals 

December 4, 
2007 

council members & 
residents 40 

General Copermittees meeting – 
ID/IC October 25, 2007 General 

Copermittees 40 

Dana Point Winter Festival December 8, 
2007 Children & families 150 

Boy Scout Troop Civil Service 
Badge Interview and Outreach January 14, 2008 Boy Scouts 30 
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Event Date Target Audience Approximate Number 
of Attendees 

Doheny Woody Show – Used 
Oil April 26, 2008 Residents  

Residential Landscaping 
Workshop May 3, 2008 Residents 24 

Dana Point Coastal Arts May 4, 2008 
Dana Point Coastal 
Arts/Recreation 
Department 

200+ 

SCWD Groundwater Recovery 
Facility Community Open House June 21, 2008 Residents 300 

Summer Concert Series – Rec 
Department June 22, 2008 Residents 200+ 

Tour of Salt Creek Ozone 
Facility August 1, 2007 OC Grand Jury 20 

Total 2700+ 
 
There are also three to four beach clean ups sponsored by the Doheny Beach Interpretive 
Association at Doheny State Park Beach each year, and others are facilitated as requested. 
 
The United States Coast Guard (USCG) Auxiliary also sponsors an annual harbor clean up on 
July 5, after the 4th of July holiday. For the fourth year in a row, the City partnered with the 
USCG on a successful educational campaign to eliminate water pollution caused by water 
balloons and other plastic debris (water balloon fights have historically been a very popular 
activity at the harbor, with devastating impacts on the environment). Posters were posted and 
fliers were distributed to 2700 boat slip owners (with help from the harbor managers). This effort 
demonstrated a huge success as there was a dramatic decrease in balloon and plastic debris 
collected during this year’s cleanup. The City will partner with the USCG next year and hope to 
see continuing improvements. 
 
The following “tips” were included in the very popular Dana Point Calendar that is distributed 
free: 
 
January 2008 
Harboring the Good Life Tip #1:  Are you watering the sidewalk?  Run a full cycle of your 
irrigation system to make sure there is no runoff – this helps prevent water pollution and also 
saves you money by not wasting water.  Adjust your timer and sprinkler heads as necessary to 
prevent runoff.  See www.bewaterwise.com to create a watering schedule for your yard.   
 
February 2008 
Harboring the Good Life Tip #2:  Recycle plastic grocery bags, dry cleaning bags, and other 
thin film plastics by collecting them in one large plastic bag and placing the tied off bag in your 

0033649



 
SECTION C-6, Public Education 

Orange County Stormwater Programs  C-6-9 October, 2008 
DAMP Appendix C-6 

recycle container.  You can also take these bags to any local grocery store for recycling.  Better 
yet – “REDUCE” & “REUSE” by using a reusable shopping bag.   
 
March 2008 
Harboring the Good Life Tip #3:  Move your car off the street on street sweeping days.  This 
allows the street sweeper to collect he dirt and debris under your car.  It may not seem like a lot, 
but it really does add up!  The city collects more than 10 tons a week!  To check the city’s street 
sweeping schedule, visit www.danapoint.org, look  under City Services, then Street Sweeping.   
 
April 2008 
Harboring the Good Life Tip #4:  Spring cleaning?  Take old paint, batteries, fertilizers, 
fluorescent light bulbs, motor oil, and other household hazardous waste to the HHW facility at 
the Prima Deshecha Landfill at 32250 La Pata Ave. in San Juan Capistrano.  You can drop off 
these items for free Tuesday thru Saturday from 9:00 a.m. to 3:00 p.m.  Visit 
www.oclandfills.com for more information.   
 
May 2008 
Harboring the Good Life Tip #5:  Always pick up after your pet and throw in the trash.  Don’t 
leave home without your dog doo bags!  One dog dropping can produce 3 billion fecal bacteria, 
which can cause our beaches to be posted.   
 
June 2008 
Harboring the Good Life Tip #6:  Does your car need washing?  Take your car to a 
commercial carwash to conserve water and prevent ocean pollution.  When you wash your car at 
home, all the soap, dirt, heavy metals and bacteria washed off your car gets washed right into the 
streets, storm drains and ends up in the ocean! 
 
July 2008 
Harboring the Good Life Tip #7:  Discontinue the use and purchase of Styrofoam products for 
your home or office, they are not recyclable.   
 
August 2008 
Harboring the Good Life Tip #8:  Don’t fertilize or apply pesticides before it rains.  Rain can 
cause the fertilizer/pesticides to run off into the storm drain and into the ocean where the excess 
nutrients can cause algal blooms and chemicals can be toxic to organisms.  Also, be sure you use 
only the minimum amount of fertilizer necessary for your yard.   
 
September 2008 
Harboring the Good Life Tip # 9:  Recycle your old computers, printers, televisions, and large 
appliances by calling CR&R at (877) 728-0446 to schedule a free bulky item pickup.  Dana Point 
residents are allowed two free bulky item pickups per year (four items per pickup max).   
 
October 2008 
Harboring the Good Life Tip #10:  Designing your garden?  Plant native and drought tolerant 
plants.  These plants are well adapted to the Southern California climate and require much less 
water, so you save money on irrigation.  Also, they are easier to maintain, use less fertilizer and 
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pesticides and take less of your time!  See www.bewaterwise.com and www.thegarden.org for 
more info.   
 
November 2008 
Harboring the Good Life Tip # 11:  Recycle pizza boxes and other cardboard by removing the 
food content and placing them in your recycle container at home.   
 
December 2008 
Harboring the Good Life Tip #12:  Ask your favorite restaurant to start a beverage container 
recycling program.   
 
 
Other Methods of Outreach: 
 
• Website - The City Council approved a contract with a website designer to upgrade and 

enhance the City’s website in September 2007.  The new website was launched on June 2, 
2008.  This new website adds a significant amount of new information to benefit the 
community.  A list of the improvements includes: 
• Customer Service Button  
• E-News Button – allows residents to sign up for news and events, including beach clean 

ups 
• Expanded Community Calendar  
• More Interactive Forms  
• Photo Gallery  
• User-friendly 

 
• City Council Meeting Slides -Project Pollution Prevention ads are shown during City Council 

meetings on a regular basis. 
• Cable - Project Pollution Prevention ads and City Water Quality video are shown on the 

cable channel on a regular basis. 
• Storm Drain Banners – banners are rotated on poles throughout the City throughout the year 
• City Hall Display Case- a regularly changing display is created in the glass cabinet at City 

Hall. 
 
Coordination with City Waste Hauler 
 
CR&R, the City’s contract waste hauler, agreed (after a little pressure from fellow Cities) to put 
the “The Ocean Begins at Your Front Door” fish magnet on their vehicles. Since the waste haul 
trucks have a high and frequent visibility within the City and the region, significant numbers of 
impressions are being made, with little effort. 
 
C-6.4  Public Participation (LIP Section 6.4) 
 
Public participation allows our residents to be directly involved with the stormwater program. 
Being a coastal city, and designating the City’s number one Strategic Priority to be to protect and 
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improve water quality, many projects and issues impacting water quality are presented at City 
Council meetings.  
 
The avenue for public participation within the City has also been greatly improved and 
encouraged through the City’s Ocean Water Quality Subcommittee (details have been provided 
in Section 2, Program Management, of this report). This committee was re-established near the 
end of the reporting period and initiatives, goals and progress will be reported in future annual 
reports. 
 
Dana Point Earth Ocean Society 
 
Residents have become involved at the local level by becoming members or participating in 
some of the activities sponsored by the Dana Point Earth Ocean Society. The Dana Point Earth 
Ocean Society was officially founded on February 9, 2006 by an enthusiastic resident with a 
mission to address litter. Three significant programs implemented by the Society include: 
 

 Providing scholarships for 5th graders to participate in the  Ocean Institute’s Watershed 
Education Program 

 Organizing the new annual Earth Day Clean-Up Event, involving the children and 
parents of those who went through the Ocean Institute’s Watershed Education Program 

 Placing Smoker’s Outposts (self-contained outdoor ashtrays) throughout the City where 
cigarette butt litter is a problem. Fifty-two (52) have been funded and installed to date. 
The society has a goal of 75.  

 The Society obtained a $3500 grant from the City in May 2008, under the City’s 
Charitable Grant Program, to install 20 Smoker’s Outposts at City Parks, where they do 
not exist already. Four have been installed during the reporting period. 

 
The City’s Water Quality Engineer serves as a liaison to and works closely with the group to 
provide support to develop and implement the activities. 
 
C-6.5 Program Effectiveness Assessment  
 
Through its own public education effort, the City made approximately 295,048+ 2700+ 
impressions during the reporting period.  This is significant for a small city of only 37,000 
residents. Based on easily quantifiable outreach activities noted in the Tables on pages C-6-5 and 
C-6-6, it can be assumed that many more impressions were made via other outreach activities 
that were not quantified. 
 
The Pledge Card activity mentioned above and in the Executive Summary of this report was 
very popular and helped the City quantify how many booth visitors we had. The results of the 
pledge cards were also tabulated. Though a high percentage of respondents indicated that they 
already do a number of the BMP’s, usually around 60-70%, we feel that  if even if they did not 
report accurately (i.e. said they did something they regularly do not), this exercise was very 
effective at getting a variety of messages out. The City will continue to use the Pledge Card 
activity to track the number of booth visitors and identify trends in public behaviors reported. 
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Another tool to track behavioral change and awareness is the number of residents who make 
deposits at the free Orange County Household Hazardous Waste facilities. For Dana Point and 
Capistrano Beach, the numbers have remained relatively consistent: 
 
# Residents to Use Orange County free Household Waste Collection Centers 

Cities # visitors 
FY04-05 

# visitors 
FY05-06 

# visitors 
 FY06-07 

# visitors 
FY07-08 

Dana Point & 
Capistrano Beach 1350 1566 1485 1479 

 
It is not surprising that the majority of Dana Point and Capistrano Beach residents use the 
closest facilities the most, in San Juan Capistrano and the City of Irvine. 
 
C-6.6 Public Education Modifications 
 
The City does not have any significant program modifications in regards to pubic education, 
other than making additional website modifications. The City will continue to seek out 
innovative and effective programs to educate various target audiences about various issues, as 
appropriate.  
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The City of Dana Point thanks you 

for taking the time to read this 

short brochure to understand the 

water quality regulations and the 

Best Management Practices 

(BMPs) that you can implement to 

keep you and your business in 

compliance. 

 

Should you have any questions, 

please contact the City’s Water 

Quality Engineer at  

949-248-3584. 

 

 

The City of Dana Point— 

Harboring the Good Life…. 

and Good Business! 

 

 

Printed on 100% Post-Consumer 
Recycled Paper 

BMPs are the key to 
compliance and a successful 

mobile business! 

City of Dana Point 
Public Works– Water Quality Division 

Protect Our Earth—Protect Our Ocean 

It’s the Law! 

BEST MANAGEMENT 
PRACTICES  

(BMPs)  
for   

MOBILE DETAILERS 

w
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Mobile vehicle cleaning activities generate 
pollutants like: 
 
• heavy metals (copper, lead, nickel and 

zinc); 

• hydrocarbons (oil & grease); 

• toxic chemicals (solvents, chlorinated 
compounds, glycols); 

• acids and alkalis; and 

• sediment. 
 
During vehicle cleaning, these pollutants 
often drain from the driveway, streets and 
gutters into the storm drain system, caus-
ing pollution of our creeks, beaches and 
ocean. 

Please note that washing or polishing cars 
in a public street is prohibited (DPMC 
12.08.024). 

When this activity is allowed, the law re-
quires the use of Best Management Prac-
tices (BMPs) to prevent this pollution and 
protect public health. It’s also good busi-
ness. 

By law, mobile detailers must prevent all 
washwater and other materials from 
cleaning activities from entering storm 
drains. If not, City fines of up to $1,000 
for a first offense may be issued (DPMC 
15.10.040), and other regulatory fines can 
be up to $10,000 per day per offense.  

It makes good sense to implement the 
following measures so that your business 
is in compliance, while you are demon-
strating that you are doing your part to 
protect our environment. 

BEST MANGEMENT PRACTICES 
(BMPS) 

The following BMPs shall be implemented to 
help you maintain compliance with regulations. 
 
 Minimize water use. 

 Use cleaning products as described on their 
labels and dispose of properly. Even biode-
gradable products impact our waterways.  

 Vacuum or shake floor mats into a trash 
can—not on the street or driveway. 

 If feasible, wash vehicle on a vegetated or 
gravel surface where washwater can soak 
into the ground instead of creating runoff. 

 If it is not feasible to wash vehicle on a 
vegetated or gravel surface: 

 Park vehicle on a leak-proof tarp with 
berms to capture washwater (see photo 
below). 

OR: 
 Sweep wash area to remove debris;  
 Then contain the wash area so washwater 

does not drain down streets and gutters– 
use sand bag berms, or wattles; and  

 Protect downstream storm drain inlets so 
that washwater does not enter storm drain. 
Protection must be removed before you 
leave site. 

 Contained washwater must be disposed of 
properly—it cannot drain to streets and 
storm drains! 

Options for Washwater Disposal: 
 
• Direct washwater to a vegetated area 

with berms or sand bags so that it can 
soak into ground. Washwater must 
completely soak into the vegetation 
before leaving site! OR 

• Use a “wet-vac” to 
suck up the water 
and dispose of as 
residential waste-
water in client’s 
sewer cleanout, 
utility sink or toi-
let, etc. Be careful 
not to discharge 
heavy debris, haz-
ardous materials 
or anything that can clog the sink or 
toilet; OR 

• Washwater may be taken off site for 
proper disposal at your home business 
location. 

Best Management 
Practices (BMPs) for 
Mobile Detailers - 

It’s the Law! 

Local Places for Contractors to  
Purchase BMPs (sand bags, wattles, 
etc.) 
 
Saddleback Sandbags:  
1-800-286-7263 
20712 Indian Ocean, Lake Forest 

White Cap Industries:  
949-493-9448 
33061 Camino Capistrano,  
San Juan Capistrano 

Ganahl Lumber:  
949-496-5765 
34162 Doheny Park Road, Dana Point 

Sepulveda Building Materials:  
949-347-2100 
28092 Forbes Road, Laguna Niguel 
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CITY OF DANA POINT 
 

SECTION C-7 
 
 

 
 
 

NEW DEVELOPMENT/REDEVELOPMENT 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
2007-08
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SECTION C-7, New Development/Redevelopment 

Orange County Stormwater Program C-7-1 October, 2008 
DAMP Appendix C-7 

C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section 7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997 the City certified to the San Diego Regional Board that it was implementing the 
new development and redevelopment water quality requirements developed with the Principal 
Permittee and other Permittees as Appendix G of the 1993 DAMP. Since that time all new 
development and redevelopment in the City has occurred in conformance with Appendix G 
resulting in BMPs being implemented for water quality improvement in many projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
It should be noted that the City of Dana Point is relatively built-out and most of the development 
projects proposed consist of smaller redevelopment-type projects. The exception is the 
Headlands Development which is currently under construction. The RWQCB, Coastal 
Commission and the City ensured that this development incorporated appropriate site design, 
source control and treatment control BMPs through permit requirements and conditions, 
including the requirement for a WQMP. Other significant proposed projects include the Dana 
Point Harbor Revitalization and City of Dana Point Town Center, both in the planning phase and 
both are addressing water quality early in the planning phase.  
 
C-7.2  Organization Structure (LIP Section 7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element are identified in Organization Charts provided in 
Section 2 of the City’s Local Implementation Plan (LIP). 
 
During the reporting period, some changes were made to the Organization chart.  The revised 
organization charts are included in Section 2, Program Management, of this PEA.   
 
C-7.3 General Plan Assessment and Amendment (LIP Section 7.3) 
 
A number of policies that addressed water quality and coastal issues were incorporated into the 
General Plan as part of the Headlands Development Conservation Plan amendments. These 
policies were approved by the City in September 2004.  
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SECTION C-7, New Development/Redevelopment 

Orange County Stormwater Program C-7-2 October, 2008 
DAMP Appendix C-7 

The City has been undergoing a comprehensive General Plan update for a while; however other 
priorities have taken precedence and the update has been halted, but remains as a future effort. 
Correspondence with the Community Development Department has indicated that the update 
process will re-commence in 2009. This schedule fits in nicely with the 4th Term permit which is 
anticipated to be re-released in late 2008 for review and comment. The City will review the new 
NPDES Permit requirements (when adopted) and incorporate water quality elements, as needed.  
 
C-7.4 Environmental Review Process (LIP Section 7.4) 
 
As described in the City’s LIP, the City utilizes the State’s standard CEQA checklist with some 
previous modifications, incorporating additional water quality considerations. 
 
The City did not identify any necessary subsequent revisions to the CEQA checklist it utilizes 
during this reporting period. 
   
C-7.5 Development Project Review, Approval and Permitting Process (LIP Section 7.5) 
 
C-7.5.1 Conditions of Approval 
 
During the reporting period, the City developed new grease control requirements are required for 
new, remodeling and transfers of ownership food service facilities (i.e. restaurants). The new 
requirements are provided on the next page. These requirements are intended to provide source 
control for one of the higher priority issues we see during our commercial inspections – storage 
of “yellow” (aka food or kitchen) grease barrels/containers, mat washing and maintenance of 
roof top exhaust fans. The requirements call for an internal, self-contained kitchen grease 
management system, a designated mat washing area connected to the grease interceptor and roof 
top grease controls. These requirements are complimentary to SCWD’s Grease Control 
Ordinance which requires a grease interceptor for new, remodeling and transfer of ownership 
food service facilities, as well as the City’s WQMP which has also been revised to include these 
new requirements. 
 
Our goals was to get these requirements approved prior to developers started to submit 
applications for the Town Center redevelopment project (which we did successfully) to catch the 
new and remodeling restaurants that will result. 
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SECTION C-7, New Development/Redevelopment 

Orange County Stormwater Program C-7-3 October, 2008 
DAMP Appendix C-7 
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SECTION C-7, New Development/Redevelopment 

Orange County Stormwater Program C-7-4 October, 2008 
DAMP Appendix C-7 

C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing WQMPs, the City has made the following materials available at 
its planning/permitting counter and has also included the materials on its website 
(www.danapoint.org): 
 
• What is a WQMP?  

• Does my project require as WQMP?  

• How do I prepare a WQMP?  

• What’s the difference between a SWPPP and a WQMP?  

• What are Best Management Practices (BMPs)?  

• What is Low Impact Development (LID)?  

• Water Quality Grease Control Requirements for Food Service Establishments (FSEs)  

• Other WQMP Resources 

• WQMP, revised may 2008 

• Project Priority Determination Worksheet 

• WQMP Template - revised May 2008 
• WQMP Checklist 
 
Please see www.danapoint.org/wqrequirements for the above. 
 
The City also provides a number of resources on the website that may aid applicants in preparing 
a WQMP. The City will meet with the applicant to go over the requirements and assist the 
application in preparation of a WQMP, upon request, and a number of applicants have benefited 
from this opportunity. 
 
The City does not have many large projects that meet the criteria of priority projects and require 
a WQMP. The Headlands Development is the largest current project. Many of the projects that 
do require WQMPs are single family residential homes that are adjacent to an ESA or are on a 
hillside. The project proponents are encouraged to utilize infiltration BMPs when practicable, 
and discouraged to use proprietary BMPs, especially for the single family residential 
developments. However existing soil conditions can be very challenging. 
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SECTION C-7, New Development/Redevelopment 

Orange County Stormwater Program C-7-5 October, 2008 
DAMP Appendix C-7 

During this reporting period the City received Preliminary and Final WQMPs for review and 
approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 5 4 
Final WQMP 3 3 
 
In reviewing WQMPs, the most common deficiencies identified in submitted WQMPs include: 
 
Text Summarizing Each Common Deficiency 
1 Adequate sizing calculations were not provided and drainage areas were not delineated 

clearly. Did not get approval from manufacturer. 
2 Site design concepts are not implemented to maximum extent practicable. 
3 Treatment control BMPs are not selected based on removal effectiveness for primary 

pollutant. Inadequate O&M Plan provided. 
 
The City also makes it a point to meet with applicants after the first WQMP review to go over 
comments and requirements, as the practice of submitting written comments was not an effective 
way to get approvable WQMP re-submittals. Even after going over WQMP requirements in the 
project concept phase (planning phase), it appeared that preparers did not fully understand the 
WQMP comments or requirements and would submit revisions that still did not meet 
requirements, which wasted a lot of reviewing and preparation time. By taking the time to go 
over the project and comments in person, providing BMP resources and suggestions, most 
second or third submittals are approvable. 
 
The City also requires a self-certification form, based on the BMPs proposed in the project 
WQMP, with a requirement that the responsible party must complete and send in the certification 
form by October 1 on an annual basis. For the few WQMP projects that have been constructed, 
and are subject to the certification form, the City has had to remind the responsible party of the 
requirement. After the reminder the form(s) were completed and sent in. Since Dana Point is a 
smaller City with few WQMPs, it is relatively easy for the City to follow up and assist the 
responsible parties to complete the certification. Only a few WQMPs have been constructed 
since the certification form has been initiated. 
 
One of the difficult things for a Stormwater Program Manager to keep on top of is the 
completion of construction of WQMP projects. Many times there can be one to three years since 
the WQMP was approved and the construction is completed. Therefore, preparation of this 
annual report triggers the Stormwater Program Manager to check on the status of all projects 
with approved WQMPs, so that they are aware of which ones are complete, and therefore should 
be in the “implementation” and “verification” phase. 
 
Construction inspectors are required to ensure that all the BMPs noted on the grading plans are 
constructed properly. The City continues to require a WQMP construction certification form to 
be completed by the Engineer that requires the engineer to conduct a field inspection of 
structural BMPs, and certifying that they have been constructed in conformance with the WMQP 
and are properly functioning (i.e. cleaned out if necessary after construction activities, etc.). This 
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SECTION C-7, New Development/Redevelopment 

Orange County Stormwater Program C-7-6 October, 2008 
DAMP Appendix C-7 

is flagged in the City’s Trak-it system so that a Certificate of Occupancy is not issued until this 
requirement is met. Since this effort has been implemented, there has not been a project that has 
completed construction. The intent of this effort is two-fold: 1) to make the engineer responsible 
for proper construction of the BMPs and 2) provide a mandatory opportunity for the engineers to 
see the BMPs in the field, troubleshoot when necessary, and use this information for future 
projects to assist in the design, etc. Many times, it appears that the design engineers never get 
beyond the paper design and it is important for them to realize how the BMPs are designed, 
constructed and work in the field, in real life conditions. 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City has developed and implemented checklists for 
each project applicant.  These checklists are presented to applicants as they come to the City 
counter and are included in the City’s LIP. 
 
Each grading project must also complete the City's Urban Runoff Threat Assessment Form to 
determine the priority of the project during construction. Minimum BMPs are outlined in the 
City's Urban Runoff Requirements Manual for Construction Activities, based on priority of site: 
Low, Medium or High. All applicants are required to prepare a BMP report which includes fact 
sheets for all minimum BMPs, based on priority of the project. 
 
The City includes information required of each applicant in the checklist to ensure that all 
applicants for building or grading permits for sites with disturbed soils of one acre or more (1) 
have submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and be 
onsite before any commencement of construction activities.   
 
 
C-7.6 Post Construction BMP Inspection and Verification (LIP Section 7.7) 
 
Out of a total of 19 WQMPs that have been constructed to date, 16 have been verified or are in 
the process of being verified. The three that have not been verified include single family homes 
that were designed early in the New Development Program and actually do not meet the criteria 
of a priority project and therefore do not require a WQMP. Being single family homes that 
appear to be second homes or rentals, contact with the responsible party/property owner has been 
unsuccessful; however this has not been a huge concern of the City as these project do not 
require WQMPs per current standards. The BMPs consisted of small modified pseudo infiltration 
basins and if they were not maintained issues would be observed. Since there have been issues or 
flooding concerns, it is assumed that the BMPs are functioning.  We have considered the pros 
and cons of taking these non-required WQMPs out of the official inventory, but have not made a 
decision. 
 
Please note that the construction of the BMPs is ensured during the construction inspection 
process and WQMP Construction Certification form. WQMP Verification after construction (i.e. 
during the implementation phase) was conducted via a combination of inspection and survey. 
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SECTION C-7, New Development/Redevelopment 

Orange County Stormwater Program C-7-7 October, 2008 
DAMP Appendix C-7 

The City provides contacts for ongoing maintenance contracts and outreach materials, when 
needed. 
 
A few single family homes (private property) with WQMPs that were approved early in the 
program have not been successfully contacted and no current contact information is available. 
These single family homes may not have required WQMPs per current requirements which 
demonstrate that the requirements were not clear early in the program. 
 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 3 1 2 14 
Self Certification 2 2 2 2 
Other 0 0 0 0 

 
At the time that the WQMPs were verified, some deficiencies were noted at some of the sites. 
However, subsequent inspections and coordination have verified that the deficiencies were 
corrected and therefore the sites are now in compliance. 
 
A summary of the deficiencies and corresponding corrective actions include: 
 
• Lack of effective maintenance of BMPs – Responsible Party (RP) was notified of 

maintenance requirements, and implemented the appropriate maintenance and was educated 
regarding ongoing and regular maintenance requirements, and instructed to maintain 
adequate records. 

• Lack of annual education/outreach – this is easily remedied with assistance from the City via 
providing brochures or newsletter articles, etc for the RP to distribute. 

• Did not complete and submit annual verification form. 
 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
 Type of Enforcement Action Number 
1. Verbal Warning 2 
2. Notice of Noncompliance Letter 2 
3. Follow-up certification 4 
 
The City has also initiated a comprehensive post-construction BMP tracking log which provided 
important information regarding approved WQMPs. The WQMP Log is included as Attachment 
7-A at the end of this Section. 
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SECTION C-7, New Development/Redevelopment 

Orange County Stormwater Program C-7-8 October, 2008 
DAMP Appendix C-7 

C-7.7 Training and Outreach (LIP Section 7.8) 
 
Please see Section 5 Municipal for a list of training conducted for municipal staff.  
 
C-7.8 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
has not identified any modifications that will be made to Section A-7 of the City’s LIP at this 
time. However, the City will investigate the possibility of using the Trak-it program to track 
WQMPs into perpetuity, if the system has the required capabilities. 
 
 
 
 
 

0033665



 
 
 
 
 
 
 

 
 
 
 

ATTACHMENT 7-A 
 
 
 

WQMP LOG 
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Water Quality Management Plan (WQMP) Log
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 "The Pointe"
Dana Point Mixed Use

34111 Pacific Coast 
Highway 682-232-01 TTM17214 X X Not approved

not approved yet or 
constructed

Bal Harbour (Capo by the 
Sea)

Dartmouth Lane/Capistrano 
by the Sea Tract 15405 X 2001 2004 Capital Pacific 

Holdings 24.7 San Juan Creek

2/10/06, issues to be 
addressed. Emailed 10/3/06 
for update.
Email sent 8/28/08

X X X X NA X X X X X X X

Banducci Residence 33661 Magellan Isle 672-061-04 X Dec-02 2003 Barry Banducci: 949-
240-8415 0.22 Dana Point 

Coastal Streams 2/10/2006 X X X X NA X

Bautista Residence 35375 Beach Road 691-151-27 CDP01-33, 02-279-
PC X Nov-02 2003  Robert Bautista: 949-

218-9732 0.11 San Clemente 
Coastal Streams Infiltration basin

2/6/06: unable to contact 
owner. left message on 
3/1/06

X X X X NA X X X

Castillo de Mar (Pioneer 
Builders, Capo 8)

36262-72 Camino 
Capistrano

Tract 16197, PC01-
308, PC-01-288 X 2003 Jun-06 HOA to be 

determined 2 San Clemente 
Coastal Streams inlet filters, CDS 4/18/2007

7/10/08 X X X NA X X X X X

Dana Point Harbor 
Revitalization X 1/6/2005 

(conceptual)
Dana Point 

Coastal Streams not yet constructed, 9/2008 X X X X X X X NA X X X X X X ? X X X X ? X X X X X X X ? X X X

Etter Residence 18 Ritz Cove 672-451-05 PC 06-0034 X 7/11/2006 X Randy Etter 0.21 Dana Point 
Coastal Streams not yet constructed NA NA NA NA X X X X NA NA X NA NA NA X X NA X NA NA NA NA X NA X

EZ Lube 34242 Doheny Park Road 668-332-11 X 2001 NA

Robert Grosse:
714-556-1312
robertg@ezlube.com

0.26 acres San Juan Creek inlet filters

5/15/08-inspection
6/17/08- inspection
6/30/08- follow-up inspection 
- WQMP verfiied - 
compliance
8/28/08 - WQMP Verif form 
emailed

NA NA NA NA X X X X X NA X NA X X X X NA X X NA X

Flamm Residence 35265 Beach Road 691-151-05 PC06-0077 X 7/13/2006 X Stuart Flamm 0.06 San Clemente 
Coastal Streams

infiltration pit with 
rainstore

not yet constructed, almost 
complete 9/2008 X X NA X NA NA NA NA NA NA X X NA X NA NA X X X X

Fountains at Sea Bluffs 
Drive

25382 & 25412 Sea Bluffs 
Drive 668-401-02 Tract - 11711 X 2003 2003

Pedro Ucros, Director 
of Facilities

949-234-3163, 
seabluffs.des@sunris

9.5 San Juan Creek 1/25/2006
9/11/08 X X X X NA X X X X

Gloria Dei Lutheran 
Church 33501 Stonehill 682-211-02

EHIS-0149, PC04-
0051 X 11/28/2006 X

David Mattson, Ray 
Schuller 3.4 San Juan Creek Contech media 

filter
only parking lot 

expansion
not yet constructed- 

08/28/08 NA X NA X X X X NA NA NA NA NA NA X X NA X X NA X NA X X NA NA NA NA X NA NA NA NA X

Headlands Tract 16331 X X 12/7/2004 2007 O&M not submitted to 
date 121.3 Dana Point 

Coastal Streams

Media filters, 
diversions, CDS, 

inlet filters
not yet constructed, 9/2008 X X X X X X X X X NA X X X X X X X X X X X X X X X X Diversion

Hotel Village South 1 Niguel Road
672-623-06, 
07, 10, 11

ENG07-0341
ENG07-0342 10/30/2007 X

Jeff LaRossa: 949-
255-7339
Michael Gagnet:
949-255-1100

6.42 Salt Creek filterra, wash area not yet consturcted 08/28/08 X X n/a X X X X X NA X N/A X X X X N/A X X N/A X X X X FILTERRA

Hotel Village South & 
Temp Maintenance Yard X X 10/30/2007 X

Jeff LaRossa: 949-
255-7339
Michael Gagnet:
949-255-1100

6.42 Salt Creek filterra, wash area 
to sewer not yet consturcted 08/28/08 X X n/a X X X X X NA X N/A X X X X N/A X X N/A X X X X X X FILTERRA

Kewell Residence 35205 Beach 691-142-23 ENG07-0087 X 8/10/2007 X Carol Kewell

0.14 San Clemente 
Coastal Streams infiltration trench not yet constructed- 

08/28/08 X X X X X X X NA NA NA NA NA NA NA X NA X NA NA X X NA NA NA X NA NA NA NA X

Martinez Residence 35425 Beach Road 691-152-07 02-327-PC, CDP04-
41, SDP01-75 X Dec-02 2003 Pam Jannard 0.14 San Clemente 

Coastal Streams
inlet filter with 
infiltration basin

2/6/06: unable to contact 
owner. left message on 
3/1/06

X X X X X X NA X X X X X

Mobile Station 33571 Del Obispo 668-401-01 X 11/3/2003 3/1/2004

Lester Smull, Ann 
Powell (Business 
Properties: 949-474-
8900

0.38 San Juan Creek fossil filter

3/29/06 inlet maintenance 
occurred 2/2006. RP is 
Mobile. 
9/17/08: WQMP Verification 
From received. Inlet filter 
needs maintenance.

X X X X X NA X X X X X X X X X

Monarch Bay Plaza 32860-32920 Pacific Coast 
Highway 670-011-30 SD P00-20, CDP01-

09 X 2000 2001
Coreland Companies: 
Robin Ryan: 714-573-
7780

0.5 Dana Point 
Coastal Streams none

2/2006 &
12/11/2007
email send 8/28/08

X X X X X NA X X X

NDC Saratoga Cove II 35392 Camino Capistrano 691-191-05 TTM16620 x 8/3/2005
Craig Foster
Kathy, CPH: 951-279-
2447, ext 1247

1.09 San Clemente 
Coastal Streams not yet constructed 3/1/06 X X X X X X X NA X X X X

Penna Development 25826 Las Vegas X 7/31/2006 X Tony Penna 0.26 San Juan Creek

Flo-Guard Trash 
and Debris Guard 
with Fossil Rock 

Pouch

8/29/08 - inspection
10/1/2008- WQMP 
verification form

X X X X NA X X X X X NA X NA X X X X X

Pointe Monarch Tract 14605 672-381-10 Tract 14605 X 2002 Mar-06
Makallon Monarch 
Villages, Susan Baker 
- HOA

4.6 Dana Point 
Coastal Streams Stormceptor

3/1/06: working to confirm 
implementation.
10/3/06: emailed for update.
9/2/08: Emailed verfication 

X X X NA X X X X X X

Scala Residence 35505 Beach Road CDP02-06 X 1/14/2004 2004 Joseph Scala 0.23 San Clemente 
Coastal Streams

infiltration to 
planter areas, inlet 
filter and infiltration 

basin

3/26/08 City staff inspected 
publically accessible portion 
of property. Grate and 
infiltration pit installed and 
maintained. No runoff 
observed. No concerns 
noted. Property owner 
unable to be contacted.

X X X X X X NA X X X

Sears Residence 26921 Camino de Estrella SDP00-51, PC02-
177 X 11/3/2003 12/17/2003 William Sears San Clemente 

Coastal Streams
2/6/06 survey sent - unable 
to contact property owner. NA infiltration 

Selby Residence 331 Monarch Bay 670-151-37 PC02-182 X Oct-02 2003 Lloyds Cal Bank 0.17 Dana Point 
Coastal Streams

sump pump with 
inlet filter 3/7/2006 X X X X NA X X X X

South Coast Water 
Groundwater Reclamation 
Plant

SDP04-03 X 2005 NA Michael Dunbar San Juan Creek filter system 11/1/07 NA filter system

Applicable Routine Structural Source Control BMPs Selected Treatment Control BMPsApplicable Routine Non-Structural Source Control BMPsApplicable Site Design BMPs

Type of Development
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Applicable Routine Structural Source Control BMPs Selected Treatment Control BMPsApplicable Routine Non-Structural Source Control BMPsApplicable Site Design BMPs

Type of Development

South Shores Church 
Master Plan Conceptual 
WQMP 32712 Crown Valley 670-181-02

CUP04-21, CDP04-
11 X

2/8/08
(conceptual) X

G.G. Kohlhagen: 714-
404-4962

6 Salt Creek menu provided - 
TBD not yet constructed, 9/2008 X X X X X X X X NA NA X NA NA X X X NA X X NA X X X X X ? NA NA NA final BMPs TBD

St. Regis Resort 1 Monarch Beach Resort Tract 14589 X 1999 Aug-99 Capital Pacific 
Holdings (St. Regis) 30.5 Dana Point 

Coastal Streams inlet filters

2/24/04
9/3/08: emailed rainy season 
reminder
10/21/08 - WQMP 
Verification Form submitted

X X X X NA X X X X

Tracey Residence 6 Monarch Cove Drive 672-461-30 CDP03-09, SDP03-
48(M), V04-05 X 9/1/2005 May-07 Michael Hearn: 714-

743-9772 15,009 sq. ft. Dana Point 
Coastal Streams not yet constructed 3/1/06 X X X X X X NA X X X X

X - Regional 
Treatment - Dana 

Point Coastal 
Streams Ozone 
Treatment Plant

Varkel Residence 35057 Beach Road 691-141-03 ENG06-0017 X 11/1/2006 X Snaier Varkel 0.156 San Clemente 
Coastal Streams

infiltration pit with 
rainstore

not yet constructed- 
08/28/08 X X X X X X NA NA NA NA NA NA X NA NA X NA NA X X X NA NA X NA NA Y NA NA NA NA X

Worthington Residence 34691 Camino Capistrano 123-081-18 CDP01-29, 02-171-
PC X Aug-03 2004 Roger Worthington: 

949-496-5918 2.1 San Juan Creek fossil filter

2/13/2006; it does not 
appear that inlet filter was 
installed; however not 
subject to requirements.

X X X X NA X X X X

33652 Blue Lantern 682-052-20 SDP 99-17 X Oct-03 2004
Patrice Beylik, 35083 
Beach Road, Capo 
Beach 92624

0.11 San Juan Creek NONE 2/21/2006; sump pump may 
not be used. X X X NA X

35235 Beach Road 691-142-28 CDP02-13, 02-388-
PC, 02-377 X Oct-03 2004

Owner: Valeria 
Romero, 1377 
Kettering Drive, 
Ontario, CA 91761

0.14 San Clemente 
Coastal Streams groutless pavers 2/6/06: cannot contact 

owner X X X X X X NA X X X X infiltration - pavers
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SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-1 October, 2008 
DAMP Appendix C-8 
 

 
C-8.0 Construction  
 
C-8.1 Introduction (LIP Section 8.1) 
 
The City has incorporated the model construction program described in DAMP Section 8.4 as 
the basis for this section of its Local Implementation Plan.  This construction program presents 
requirements and guidelines for pollution prevention methods that must be used by construction 
site owners, developers, contractors, municipalities, and other responsible parties, in order to 
protect water quality from discharges from construction site activities.  
 
C-8.1.1 Overall Program Management 
 
Through the submittal of Organization charts, the City identified which Department(s) were 
responsible for the implementation of this stormwater program element.   
 
During the reporting period, some changes were made to the Organization Charts. The revised 
Organization charts are included at the end of Section 2 of this report. 
 
The City continues to utilize all field staff to assist in the implementation of the enforcement 
component of the construction program. This approach provides a comprehensive program 
utilizing existing resources.  
 
C-8.2    Inventory of Construction Sites (LIP Section 8.2) 
 
The City has developed a watershed based inventory of the identified private and public 
construction sites within the City’s jurisdiction.  Summaries of the construction inventory are 
provided below.   
 
Watershed Summary: 

Watershed Private Projects 

Public 
Projects for 
San Diego 

Region 

Total for all categories for 
current reporting year 

Dana Point Coastal Streams 224 2* 226 
San Clemente Coastal Streams 85 1 86 
San Juan Creek 266 2* 268 

* The City has a total of 3 projects anticipated in FY08-09, 2 are located within multiple watersheds. 
 
City CIP projects include: 
 
• PCH Traffic Congestion Relief, along Pacific Coast Highway between Crystal Lantern & 

San Juan Creek Bridge 
• Sea Terrace Park 
• Annual Roadway Resurfacing 
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The construction/permit inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal in Attachment 8-A at the end of this 
section. The inventory provided does not include other permitted projects that have minimal, if 
any impact on stormwater such as address assignments, lot line adjustments, interior remodels, 
mechanical, electrical, plumbing, signs, banners, etc. 
 
The construction/permit inventory is easily accessed via the City’s Trak-It system at any time. 
Though the system is continually being refined and is not without its glitches and challenges, the 
City is working through some database and programming issues and is committed to continue to 
refine to make the system the most useful for everyone. 
 
C-8.3 Prioritization of Construction Sites (LIP Section 8.3) 
 
The City of Dana Point prioritized the construction sites as high, medium or low based on their 
respective threat to water quality.  Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary 

Construction Site Prioritizations Total Public Project 
Sites Total Private Project Sites 

- Mandatory high priority sites 2 0 
- Sites subject to General Construction 
Permit 

2 0 

- Site tributary to and within 500 feet 
of an ASBS 

0 0 

- Tributary to 303(d) water body 
where site generates the pollutant 

0 0 

- Sites within, directly adjacent to or 
discharging directly to an ESA 

0 0 

Number of high priority sites, 
including mandatory 

2 9 

Number of medium priority sites 1 23 
Number of low priority sites 0 543 
Total Number of Sites 3 575 
 
Watershed Summary 

Watershed 

Number of 
High 

Priority 
Sites 

Number 
of 

Medium 
Priority 

Sites 

Number 
of Low 
Priority 

Sites 

Total Number of Sites 

Dana Point Coastal 
Streams 

5 15 204 224 

San Clemente Coastal 
Streams 

3 5 77 85 

San Juan Creek 1 3 262 266 
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Since the City is just about fully developed, the majority of the construction projects that occur 
within the City are redevelopment or infill projects on small lots which are usually ranked as low 
or medium priority, based on the Urban Runoff Threat Assessment Form which is completed by 
the application during the grading permit application process. The highest priority project within 
the City is the Headlands project, and the City has been coordinating construction BMP 
enforcement closely with RWQCB staff. 
 
The construction prioritization is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory with the 
prioritizations is included at the end of this Section. 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section 8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction program.  The 
fact sheets include a description of specific BMPs for common construction activities that may 
discharge pollutants and provide a focus on the Pollution Prevention measures that the facility 
should implement.  The activity-based Construction fact sheets that were developed are fact 
sheets from the 2003 edition of the California Stormwater Quality Association Stormwater Best 
Management Practice Handbook-Construction and are included as an attachment to the City’s 
LIP. 
 
The City continues to utilize the Urban Runoff Threat Assessment Form to prioritize the 
construction site. Once the priority is determined, the appropriate City of Dana Point 
Construction Urban Runoff Requirements Manuals (High, Medium or Low) is provided to the 
applicant. The applicant is required to submit a BMP Report, containing the fact sheets for the 
required BMPs. The Contractor can refer to the BMP Report, the Construction Manual and 
Erosion Control Drawings in order to understand the BMP requirements for the project. 
 
The City continues to use the BMP checklist and brochure (English and Spanish) and the list of 
local sources for BMPs to distribute to contractors who need to replace or purchase more BMPs 
immediately. Both these tools were reported in previous reports. 
 
C-8.5    Documentation Requirements (LIP Section 8.5) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
During the reporting period, a discharge occurred from the Headlands construction site in 
December 2007. The Headlands reported this discharge in accordance with their General 
Construction Permit.  
 
The city has a full-time inspector at the Headlands site and the City’s Senior Water Quality 
Engineer also conducts inspections periodically and provides support and guidance whenever 
needed.  
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C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section 8.6) 
 
The City of Dana Point inspected the construction sites at the frequency determined by the 
priority ranking assigned to each facility as identified in the LIP.  The inspections generally 
include a review of BMP implementation through the erosion control practices, sediment control 
practices, tracking controls, waste and disposal management practices on a site and evidence of 
past or present unauthorized non-stormwater discharges.   
 
The City of Dana Point inspects all construction sites at the frequencies stated in the table below 
from the City’s LIP.    
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

 
*Or, monthly for any site that the County certifies in a written statement to the SDRWQCB all of the following 
(certified statements may be submitted to the San Diego Regional Board at any time for one or more sites): 

1. City has record of construction site’s Waste Discharge Identification Number (WDID#) documenting 
construction site’s coverage under the statewide General Construction Permit; and 

2. City has reviewed the construction site’s Stormwater Pollution Prevention Plan (SWPPP); and 
3. City finds SWPPP to be in compliance with all local ordinances, permits, and plans; and  
4. City finds that the SWPPP is being properly implemented on site. 

 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Sites Inspected During the  Reporting 
Period 

Facility Category 

High Med Low 
Private Projects 9 23 543 
Public Projects-San Diego Region 0 0 0 
Total  9 23 543 
 
Please note that the table above indicates the number of sites that were inspected during the 
reporting period, over the course of the year. Each site is inspected multiple times at a frequency 
dependant upon scope of work and number of re-inspections required. In general, building 
permit projects are inspected a minimum of two times, with more inspections as determined by 
the extent of the project. Public projects are inspected daily, and significant private development 
projects, such as the Headlands, are overseen regularly by City Construction Inspectors.  
 
All construction and building inspectors are trained to inspect for construction BMP compliance 
during every inspection. This allows the City to maximize the effectiveness of our limited 
resources. 
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The City has also trained all field personnel to look for and enforce BMP implementation.  All 
field staff have the ability to issue a Notice of Noncompliance and Stop Work Orders. Stop Work 
orders have demonstrated to be more effective than administrative citations in achieving action 
in a timely manner. Should a case require enforcement beyond a Notice of Noncompliance or 
Stop Work order the case is turned over to one of the City’s Code Enforcement Staff or the 
City’s Water Quality Engineer for higher enforcement. 
 
Building Permit inspections are documented in the Trak-it program. Noncompliances and 
enforcement actions, documented via the City’s Notice of Non-compliance form are forwarded 
to the City’s Water Quality Engineer for tracking and code enforcement for follow-up when 
needed. The City is currently developing an effective and efficient way to track BMP concerns in 
the Trak-it system. 
 
The number of non-compliant sites identified during these inspections is presented below.  
 
Watershed Summary 

Watershed Number of Construction Sites 
Out of Compliance  

Dana Point Coastal 
Streams 

18 

San Clemente Coastal 
Streams 

2 

San Juan Creek 34 
Total 54 

 
 
The City also has set a protocol for code staff and construction inspection staff to go around to 
the high priority construction sites when rain is anticipated to make sure the sites are properly 
protected for the rain. This allows for any deficiencies to be addressed before the rain so that 
prohibited discharges do not occur. This system has proved to be effective. 
 
Enforcement 
 
The City of Dana Point’s Construction Inspectors, Authorized Inspectors (Code Enforcement) 
and field staff undertake enforcement activities according to the City’s adopted Stormwater and 
Urban Runoff Pollution Controls Ordinance, City of Dana Point Municipal Code (DPMC), 
Chapter 15.10, the City’s Grading and Excavation Ordinance, and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
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selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
construction sites that have been taken by the City during the reporting period.   
 
 
 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed 
# 

Verbal 
Warnings / 
Educational 

Letters 

# Notice of 
Noncompli

ance 

# 
Administrative 

Compliance 
Orders 

# of Cease 
& Desist  
Orders 

# 
Adminis
trative 

Citation 

Misdemeanor
, Infraction 

Dana Point 
Coastal 
Streams 

9 7 0 2 0 
 

0 

San 
Clemente 
Coastal 
Streams 

1 0 0 1 0 0 

San Juan 
Creek 

11 19 0 3 1 0 

Total Enforcement Actions 54
 
Per the table above, a total of 54 enforcement actions in regards to construction activities were 
executed during the reporting period. The enforcement activities were executed by a number of 
different personnel, demonstrating success in utilizing existing resources to implement the storm 
water program.  
 
Discussions with the building and construction inspectors, indicate that the most common issues 
occur with “fly by night” type construction contractors doing small scale residential work. The 
inspectors have found that the newly developed checklist has helped the contractor achieve 
compliance. The Spanish version has been very successful in overcoming the language barrier.  
 
C-8.7    Training and Outreach (LIP Section 8.7) 
 
Outreach 
 
Through the permitting process at the City, staff informs all applicants (builders, developers, 
contractors, property owners, etc.) of the BMP requirements based upon the site’s prioritization 
and whether construction takes place during the rainy or dry season.   
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For municipal projects, BMP Requirements are discussed as a high priority item at pre-
construction meetings. Contractors, developers, builders, and property owners are also educated 
through inspection and enforcement. Counter staff and inspectors also distribute the Construction 
Runoff Guidance Manual, prepared by the Orange County Stormwater Program, 2006.  
 
The City conducts pre-rainy season inspections at high priority sites to get the contractors 
prepared for the rainy season requirements. The City has also standardized its weather resource 
to www.weather.com so forecasts and requirements can be implemented and required 
consistently. 
 
The City continues to post the EPA Construction BMP poster at City Hall where contractors 
apply for permits. The poster is provided to contractors upon request and distributed by the City's 
Construction Managers at pre-construction meetings when BMP requirements are reviewed.  
 
Training 
 
Please see Section 5 for a list of training participated in by City staff. 
 
C-8.8 Construction Program Modifications 
 
As the City feels that it has been successful in inspecting, enforcing and educating contractors 
regarding construction requirements, acknowledging that this will be an ongoing process, there 
are no program modifications that will be made to the Construction section of the City’s LIP at 
this time. 
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City of Dana Point
Construction Inventory, Run September 2008

PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
PC06-0252 GR ENG Headlands Reserve - TR 16331 DP Coastal Streams HEADLANDS Rough Grading 

(04-0394) Delta 19
 7/5/07 High

ENG07-0359 GR ENG 347 MONARCH BAY DR DP Coastal Streams Precise Grading for SFR  2/21/08 high
ENG07-0282 GR ENG Headlands Reserve - TR 16331 DP Coastal Streams HEADLANDS Rough Grading 

(04-0394) Delta 25
 3/5/08 high

ENG07-0369 GR ENG 96 RITZ COVE DR DP Coastal Streams Precise Grading for new single 
family dwelling

 4/24/08 high

ENG07-0278 IP PERMANENT Headlands Reserve DP Coastal Streams PCH Raised Median 
Construction@Shoreline/Headla
nds Tr 16331

 1/16/08 High

ENG08-0030 GR PRECISE 34052 DEL OBISPO San Juan Creek Construct Recycled Water 
along Del Obispo & side streets

 6/5/08 high

ENG07-0419 GR ENG 35755 BEACH SC Coastal Streams Precise Grading for SFR  2/14/08 high
ENG07-0153 GR ENG 35381 CAMINO CAPISTRANO SC Coastal Streams Grading/Demolition Plan (Slope 

Bluff-Top Repair)
 4/15/08 high

ENG07-0087 GR ENG 35205 BEACH SC Coastal Streams Precise Grading for SFR  8/23/07 high
BLD08-0336 COMMERCIAL NEW NON-RES 20 OCEANFRONT LANE DP  Coastal Streams GATE HOUSE HEADLANDS  3/4/08  9/2/08 low
BLD08-0337 COMMERCIAL NEW NON-RES 40 SHORELINE DRIVE DP  Coastal Streams GATE HOUSE HEADLANDS  3/4/08 low
BLD08-0821 COMMERCIAL ROOFING 56 SEA TERRACE ST DP  Coastal Streams REROOF CARPORTS  6/16/08 low
BLD08-0830 COMMERCIAL ALTERS&ADDITIONS 33310 MP PACIFIC COAST 

HWY
DP  Coastal Streams SEA TERRACE PARK METER 

PEDESTAL
 6/17/08 low

BLD08-0829 COMMERCIAL NEW 33410 PACIFIC COAST HWY DP  Coastal Streams SEA TERRACE PARK 
IMPROVEMENTS

 6/17/08 low

ENG07-0219 EC PERMANENT 32221 AZORES RD DP  Coastal Streams Encroachment Permit (Curb, 
Guttter, Driveway & Water 
POC)

 7/30/07 low

ENG07-0364 EC PERMANENT 32221 AZORES RD DP  Coastal Streams Encroachment Permit (New 2" 
Water POC in Cul-de-Sac)

 7/30/07 low

ENG07-0358 EC ENG 26881 CAMINO DE ESTRELLA DP  Coastal Streams Encroachment Permit (sewer 
connection in alley for Grease)

 11/13/07  12/20/07 low

ENG07-0269 EC PERMANENT Tract 16331 DP  Coastal Streams HEADLANDS Traffic 
Signal/Lighting/Striping@PCH & 
Shoreline

 1/16/08 low
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City of Dana Point
Construction Inventory, Run September 2008

PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
ENG07-0371 EC ENG Citywide Right of Way DP  Coastal Streams Encroachment Permit (Cox 

Crown Valley & Sea Island 
Cabling)

 2/25/08  6/9/08 low

ENG08-0031 EC PERMANENT PCH West of Niguel Rd DP  Coastal Streams Encroachment Permit - SCWD 
Recycle Water Line Extension

 2/29/08  8/15/08 low

ENG08-0150 EC PERMANENT Various DP  Coastal Streams Encroachment Permit   24441 
Philemon  Concrete Sidewalk

 3/11/08 low

ENG08-0078 EC City Right of Way DP  Coastal Streams Encroachment - AT&T - 24342 
Timothy Dr.

 3/11/08 low

ENG08-0109 EC City Right of Way DP  Coastal Streams ENCROACHMENT - 32511 
Adriatic - AT&T

 4/11/08 low

ENG08-0112 EC PERMANENT 34148 CHULA VISTA AVE DP  Coastal Streams Encroachment permit for new 
Gas Service

 4/14/08  8/13/08 low

ENG08-0137 EC Citywide right-of-way DP  Coastal Streams Encroachment (PCH n/o Crown 
Valley) SCWD

 4/29/08 low

ENG08-0146 EC PERMANENT 32451 SEA ISLAND DR DP  Coastal Streams Encroachment Permit  Curb 
Gutter & Sidewalk

 5/7/08 low

ENG08-0189 EC PERMANENT 23312 PALAWAN CIR DP  Coastal Streams Encroachment Permit Sewer 
Repair in ROW

 6/4/08 low

ENG08-0203 EC TEMP 24161 CAMINO DEL AVION DP  Coastal Streams Encroachment Permit  Moulton 
Niguel Water District- 2 Valves

 6/4/08 low

ENG08-0274 EC TEMP Corner of Crown Valley & 
Seven

DP  Coastal Streams Cox Communication Relocate 
Underground Pull Box/Vault

 7/1/08  8/13/08 low

ENG08-0227 EC TEMP Crown Valley Pkwy to Niguel 
Ro

DP  Coastal Streams Cox Communication New 
Underground Cable in Conduit

 7/1/08 low

ENG08-0277 EC PERMANENT City Right of Way DP  Coastal Streams Encroachment Permit HCI    
32802   Leah Drive

 7/10/08 low

ENG08-0289 EC TEMP Crown Valley & Seven Seas DP  Coastal Streams Cox Communication Relocate 
Underground Pull Box/Vault

 7/22/08  8/13/08 low

ENG08-0290 EC TEMP Crown Valley & Sea Island Driv DP  Coastal Streams Cox Communication Relocate 
Underground Pull Box/Vault

 7/22/08  8/13/08 low

ENG08-0307 EC ENG 32851 MONARCH BAY DR DP  Coastal Streams ENCROACHMENT PERMIT 
(PCH Tree Trimming/Monarch 
Bay)

 8/5/08 low
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City of Dana Point
Construction Inventory, Run September 2008

PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
ENG08-0337 EC TEMP Corner of Crown Valley & 

Seven
DP  Coastal Streams Cox Communication Replace 

Underground Box/Vault
 9/4/08 low

ENG07-0131 GR ENG 32221 AZORES RD DP  Coastal Streams Precise Grading for SFR  7/26/07 low
BLD07-1444 OTHER DEMO 156 MONARCH BAY DR DP  Coastal Streams DEMO SFD  11/15/07  1/8/08 low
BLD08-0152 POOL AND SPA POOL/SPA 23 RITZ COVE DR DP  Coastal Streams NEW POOL/SPA  1/30/08 low
BLD08-0192 POOL AND SPA POOL/SPA 33791 CABRILLO ISLE DP  Coastal Streams SPA REMODEL  2/8/08  8/5/08 low
BLD08-0392 POOL AND SPA POOL/SPA 27 TIRREMIA DR DP  Coastal Streams IN-GROUND SPA  3/14/08  6/19/08 low
BLD08-0541 POOL AND SPA POOL/SPA 4 LOS MONTEROS DR DP  Coastal Streams POOL/SPA  4/10/08 low
BLD08-0373 POOL AND SPA POOL/SPA 21 CORTINA DP  Coastal Streams GUNITE SPA  5/13/08 low
BLD07-0896 RESIDENTIAL OTHER STRUCTURES 18 RITZ COVE DR DP  Coastal Streams GUNITE POOL AND SPA  7/13/07 low

BLD07-1052 RESIDENTIAL ROOFING 32451 SEA ISLAND DR DP  Coastal Streams RE-ROOF STANDARD 
WEIGHT TILE

 8/16/07 low

BLD07-1220 RESIDENTIAL ROOFING 33761 MAGELLAN ISLE DP  Coastal Streams TEAR OFF AND REROOF  9/20/07 low
BLD07-1410 RESIDENTIAL SFD-DTTCHD 32221 AZORES RD DP  Coastal Streams NEW SINGLE FAMILY 

DWELLING
 11/6/07 low

BLD07-1418 RESIDENTIAL SFD-DTTCHD 50 MONARCH BAY DP  Coastal Streams NEW SFD  11/7/07 low
BLD07-1440 RESIDENTIAL DEMO 347 MONARCH BAY DR DP  Coastal Streams DEMO EXISTING SFD  11/14/07  4/4/08 low
BLD07-1452 RESIDENTIAL ROOFING 35216 CAMINO CAPISTRANO DP  Coastal Streams RENEW EXPIRED PERMIT  11/19/07  11/20/07 low

BLD07-1492 RESIDENTIAL ROOFING 33535 BINNACLE DR DP  Coastal Streams REROOF  11/30/07  12/10/07 low
BLD07-1506 RESIDENTIAL ROOFING 24512 PRISCILLA DR DP  Coastal Streams REROOF  12/3/07  12/21/07 low
BLD08-0024 RESIDENTIAL ROOFING 33101 CHRISTINA DR DP  Coastal Streams REROOF  1/7/08  2/11/08 low
BLD08-0472 RESIDENTIAL MISC 32221 AZORES RD DP  Coastal Streams LANDSCAPE AND 

IRRIGATION
 3/31/08 low

BLD08-0474 RESIDENTIAL SFD-DTTCHD 67 RITZ COVE DR DP  Coastal Streams NEW SFD  4/1/08 low
BLD08-0484 RESIDENTIAL SFD-DTTCHD 347 MONARCH BAY DR DP  Coastal Streams NEW SFD  4/1/08 low
BLD08-0590 RESIDENTIAL ROOFING 196 MONARCH BAY DP  Coastal Streams REROOF  4/22/08  6/6/08 low
BLD08-0790 RESIDENTIAL ROOFING 33261 QUESTA WAY DP  Coastal Streams REROOF  6/9/08  6/18/08 low
BLD08-0847 RESIDENTIAL ROOFING 3 BREAKERS ISLE DP  Coastal Streams REROOF  6/20/08  7/3/08 low
BLD08-0924 RESIDENTIAL SFD-DTTCHD 156 MONARCH BAY DR DP  Coastal Streams NEW S.F.D.  7/7/08 low
BLD08-0957 RESIDENTIAL ROOFING 24582 SETH CIR DP  Coastal Streams REROOF  7/11/08  7/22/08 low
BLD08-0959 RESIDENTIAL ROOFING 33641 CAPSTAN DR DP  Coastal Streams REROOF  7/11/08  7/29/08 low
BLD08-0985 RESIDENTIAL ROOFING 23731 MARINER DR DP  Coastal Streams RE ROOF  7/18/08 low
BLD08-1017 RESIDENTIAL ROOFING 24591 PRISCILLA DR DP  Coastal Streams RE ROOF  7/29/08 low
BLD08-1204 RESIDENTIAL ROOFING 33891 CABRILLO ISLE DP  Coastal Streams RE ROOF  9/9/08 low
BLD07-0856 COMMERCIAL ALTERS&ADDITIONS 24801 DEL PRADO AVE DP Coastal Streams ILLUMINATED SIGNS  7/5/07 low
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City of Dana Point
Construction Inventory, Run September 2008

PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
BLD07-0877 COMMERCIAL ALTERS&ADDITIONS 32585 Golden Lantern #A DP Coastal Streams ILLUMINATED SIGNS  7/10/07  8/20/07 low
BLD07-0902 COMMERCIAL ALTERS&ADDITIONS 24671 LA PLZ DP Coastal Streams WOOD SIGN  7/16/07 low
BLD07-1061 COMMERCIAL ALTERS&ADDITIONS 24502 DEL PRADO AVE DP Coastal Streams REPLACE FRONT DOORS @ 

STARBUCKS FROM WOOD 
TO ALUMINUM

 8/17/07 low

BLD07-1372 COMMERCIAL ROOFING 34180 S PACIFIC COAST 
HWY

DP Coastal Streams REROOF  10/29/07  1/24/08 low

BLD07-1446 COMMERCIAL ALTERS&ADDITIONS 34112 VIOLET LANTERN DP Coastal Streams STAIR CONSTRUCTION 
DEFERRED SUBMITTAL

 11/16/07 low

BLD08-0028 COMMERCIAL NEW NON-RES 6A Headlands Funicular 
Crosslift

DP Coastal Streams FOUNDATIONS FOR 
FUNICULAR STATIONS

 1/7/08 low

BLD08-0293 COMMERCIAL NEW NON-RES 6A Headlands Funicular 
Crosslift

DP Coastal Streams FUNICULAR STATIONS 6A 
and 6B

 2/28/08 low

BLD08-0852 COMMERCIAL NEW NON-RES 27 STRAND BEACH DRIVE DP Coastal Streams HEADLANDS CLUBHOUSE  6/24/08 low
BLD08-0914 COMMERCIAL TEMP 24930 Seagate drive DP Coastal Streams TEMPORARY C OF O  7/3/08 low
BLD07-0883 COMMERCIAL ALTERS&ADDITIONS 32932 PACIFIC COAST HWY  

22
DP Coastal Streams TENANT IMPROVEMENT  7/11/07  7/23/07 low

ENG07-0231 EC 33821 ROBLES DR DP Coastal Streams Encroachment Permit - C&G 
and sidewalk

 8/9/07  10/30/07 low

ENG07-0236 EC PERMANENT Headlands Reserve DP Coastal Streams HEADLANDS - 
ENCROACHMENT PERMIT 
(Gas Line in ROW)

 8/20/07 low

ENG07-0275 EC TEMP 33151 ACAPULCO DR DP Coastal Streams Encroachment Permit ( 1 Curb 
Core)

 9/11/07  9/14/07 low

ENG07-0274 EC ENG 25022 SELVA RD DP Coastal Streams AT&T Encroachment Permit 
(Utility Box in public ROW)

 10/2/07 low

ENG07-0202 EC PERMANENT 24572 SETH CIRCLE DP Coastal Streams Encroachment Permit (new 
sidewalk, root damage)

 10/5/07  10/10/07 low

ENG07-0321 EC ENG Headlands Reserve DP Coastal Streams Headlands Encroachment 
Permit 8" water main PCH

 10/15/07 low

ENG07-0325 EC PERMANENT 34142 CHULA VISTA AVE DP Coastal Streams Encroachment permit for Curb, 
Gutter & Driveway

 10/19/07 low

ENG07-0384 EC ENG Headlands Reserve DP Coastal Streams Encroachment Permit for Cove 
Road Closure

 11/21/07 low

ENG07-0134 EC PERMANENT 32552 SEA ISLAND DR DP Coastal Streams Encroachment Permit (Curb, 
Gutter, Driveway Relocation)

 11/26/07  1/14/08 low
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City of Dana Point
Construction Inventory, Run September 2008

PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
ENG08-0003 EC PERMANENT 33951 Valencia Place DP Coastal Streams Encroachment Permit  

(Driveway/utilities/sidewalk)
 1/7/08 low

ENG08-0019 EC PERMANENT 34142 CHULA VISTA AVE DP Coastal Streams Encroachment permit for new 
water service in the ROW

 1/16/08 low

ENG08-0037 EC PERMANENT 24332 SANTA CLARA AVE DP Coastal Streams Encroachment permit for work 
in the ROW

 2/14/08 low

ENG07-0331 EC <none> 45 STRAND BEACH DRIVE DP Coastal Streams Precise Grading for SFR  
Headlands Lot  50/45 Strand 
Beach

 2/19/08 low

ENG08-0012 EC ENG Headlands Reserve DP Coastal Streams Headlands Encroachment 
Permit  SS Force main 
PCH/Ritz

 2/19/08 low

ENG08-0045 EC PERMANENT 32661 BALEARIC RD DP Coastal Streams Encroachment Permit, curb, 
gutter, sidewalk/conduit in ROW

 2/19/08 low

ENG08-0062 EC PERMANENT 34021 CALLITA DR DP Coastal Streams Encroachment Permit     New 
driveway with pavers

 3/13/08 low

ENG08-0113 EC PERMANENT 34172 CRYSTAL LANTERN ST DP Coastal Streams Encroachment permit Repair of 
Gas Leak 34172 Crystal 
Lantern

 3/17/08 low

ENG07-0334 EC TEMP 32601 BALEARIC RD DP Coastal Streams Encroachment Permit  (SDG&E 
Conduit in ROW)

 3/20/08  4/16/08 low

ENG08-0090 EC PERMANENT 34052 CHULA VISTA DP Coastal Streams gas, water line, sewer line, and 
curb installation

 3/20/08 low

ENG08-0099 EC PERMANENT Headlands Reserve DP Coastal Streams Construct Selva Rd Paving, 
Curb & Gutter (Re-Align Rd)

 4/7/08 low

ENG08-0107 EC PERMANENT 33851 ZARZITO DR DP Coastal Streams Encroachment Permit - Gas Co. 
33861 Zarzito

 4/11/08 low

ENG08-0108 EC PERMANENT 33851 ZARZITO DR DP Coastal Streams Encroachment Permit - Gas Co. 
33861 Zarzito

 4/11/08 low

ENG08-0170 EC PERMANENT 34012 MALAGA DR DP Coastal Streams Pothole For Replacement of 
3/4" Waterline to a 1"

 5/15/08 low

ENG08-0171 EC TEMP 34071 SILVER LANTERN ST DP Coastal Streams Traffic Control for Loading 
Trucks

 5/16/08 low

ENG08-0204 EC TEMP 24641 CORDOVA DR DP Coastal Streams Encroachment Permit  24641 
Cordova Drive  Excavate Pit

 5/16/08 low
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City of Dana Point
Construction Inventory, Run September 2008

PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
ENG08-0226 EC PERMANENT 24642 EL CAMINO 

CAPISTRANO
DP Coastal Streams Encroachment Permit Sidewalk 

and Driveway in ROW
 6/26/08 low

ENG08-0241 EC PERMANENT 25145 MANZANITA DR DP Coastal Streams Encroachment Permit  Work in 
ROW

 7/14/08 low

ENG08-0282 EC PERMANENT 34161 RUBY LANTERN ST DP Coastal Streams Encroachment for new 1" Water 
Service on Ruby Lantern

 7/18/08 low

ENG08-0288 EC TEMP 33872 EL ENCANTO AVE DP Coastal Streams Work in Right of Way   GAS 
LINE REPAIR in dirt

 7/18/08 low

ENG08-0305 EC PERMANENT 25172 VIA ELEVADO DP Coastal Streams Two Asphalt Cuts  for Gas line 
boring, New Service Con.

 7/25/08 low

ENG08-0330 EC 33851 CHULA VISTA AVE DP Coastal Streams Encroachment Permit  Demo 
Driveway/Fence/Storage in 
ROW

 8/19/08 low

ENG07-0157 GR Precise Grading 25166 Manzanita Drive DP Coastal Streams Precise Grading Delta 1  
(Revision to ENG06-0221)

 7/10/07 low

ENG07-0102 GR ENG 34052 CHULA VISTA DP Coastal Streams Precise Grading for SFR  7/18/07 low
ENG07-0038 GR PRECISE 33792 GRANADA DP Coastal Streams Grading permit for SFR  8/27/07 low
ENG07-0218 GR ENG 33671 WINDLASS DR DP Coastal Streams Precise Grading for SFR  9/4/07 low
ENG07-0212 GR ENG 32661 BALEARIC RD DP Coastal Streams Precise Grading for SFR  11/26/07 low
ENG06-0256 GR ENG 33642 HOLTZ HILL DP Coastal Streams PRECISE GRADING  for Selva 

HOA  Entry Gate
 1/7/08 low

ENG07-0085 GR ENG 24843 Del Prado, Suite 170 DP Coastal Streams Grading Permit for Temp 
Access Road (Tieback system).

 3/13/08 low

ENG07-0368 GR ENG 33851 CHULA VISTA AVE DP Coastal Streams Precise Grading for SFR  4/1/08 low
ENG08-0032 GR ROUGH 34071 SILVER LANTERN ST DP Coastal Streams Precise Grading for 2 unit 

duplex
 5/8/08 low

BLD07-1060 OTHER DEMO 33951 NAUTICUS ISLE DP Coastal Streams POOL DEMO  8/17/07  8/27/07 low
BLD08-0030 POOL AND SPA POOL/SPA 22881 VIA SAN REMO DP Coastal Streams NEW SPA  1/8/08 low
BLD08-0038 POOL AND SPA POOL/SPA 40 RITZ COVE DR DP Coastal Streams RENEW EXPIRED PERMIT 

32520
 1/9/08  1/24/08 low

BLD08-0107 POOL AND SPA POOL/SPA 33951 VALENCIA PLACE DP Coastal Streams POOL AND SPA  1/22/08 low
BLD08-0208 POOL AND SPA POOL/SPA 33965 CAPE COVE DP Coastal Streams SPA  2/12/08  6/6/08 low
BLD08-0216 POOL AND SPA POOL/SPA 3 White Water Lane DP Coastal Streams NEW POOL AND SPA  2/13/08 low
BLD08-0331 POOL AND SPA POOL/SPA 11 VILLE FRANCHE DP Coastal Streams POOL/SPA  3/5/08 low
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City of Dana Point
Construction Inventory, Run September 2008

PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
BLD08-0501 POOL AND SPA POOL/SPA 33931 NAUTICUS ISLE DP Coastal Streams POOL  4/3/08  9/4/08 low
BLD08-0500 POOL AND SPA POOL/SPA 1 DUQUESA DP Coastal Streams POOL  4/3/08 low
BLD08-0511 POOL AND SPA POOL/SPA 24332 SANTA CLARA AVE DP Coastal Streams NEW SPA  4/4/08 low
BLD08-0133 POOL AND SPA POOL/SPA 32491 SEVEN SEAS DR DP Coastal Streams POOL/SPA W/ RETAINING 

WALL
 4/24/08 low

BLD08-0448 POOL AND SPA POOL/SPA 5 WHITE WATER LANE DP Coastal Streams POOL AND SPA  4/30/08 low
BLD08-0674 POOL AND SPA POOL/SPA 96 RITZ COVE DR DP Coastal Streams POOL / SPA  5/8/08 low
BLD08-0429 POOL AND SPA POOL/SPA 33911 VIA DEL CIELO DP Coastal Streams KOI POND  5/12/08 low
BLD08-0603 POOL AND SPA POOL/SPA 15 White Water Lane DP Coastal Streams NEW POOL AND SPA  6/9/08 low
BLD08-1113 POOL AND SPA POOL/SPA 32491 CARIBBEAN DP Coastal Streams SPA WITH WATER FEATURE  8/19/08 low

BLD07-0871 RESIDENTIAL DEMO 33671 WINDLASS DR DP Coastal Streams DEMO SFD  7/6/07 low
BLD07-0868 RESIDENTIAL ROOFING 33082 BUCCANEER ST DP Coastal Streams REROOF  7/6/07 low
BLD07-0917 RESIDENTIAL ROOFING 34032 EL CONTENTO DR DP Coastal Streams REROOF  7/18/07  7/25/07 low
BLD07-0932 RESIDENTIAL MISC 25162 VIA ELEVADO DP Coastal Streams PERMIT FOR LANDSCAPE  7/23/07 low
BLD07-0940 RESIDENTIAL ROOFING 23851 CASSANDRA BAY DP Coastal Streams REROOF  7/24/07  8/8/07 low
BLD07-0969 RESIDENTIAL ROOFING 162 MONARCH BAY DR DP Coastal Streams REROOF  8/1/07 low
BLD07-0988 RESIDENTIAL ROOFING 32711 SEA ISLAND DR DP Coastal Streams REROOF  8/6/07 low
BLD07-0998 RESIDENTIAL ROOFING 23282 PALAWAN CIR DP Coastal Streams REROOF  8/7/07  8/22/07 low
BLD07-1071 RESIDENTIAL ROOFING 23911 DANZIG BAY DP Coastal Streams TEAR OFF AND REROOF 

EXISTING RESIDENCE
 8/21/07  8/28/07 low

BLD07-1084 RESIDENTIAL ROOFING 33661 WINDJAMMER DR DP Coastal Streams PERMIT FOR REROOF  8/23/07 low
BLD07-1109 RESIDENTIAL ROOFING 33951 GOLDEN LANTERN ST DP Coastal Streams ROOF TEAROFF AND 

INSTALL COMP.
 8/28/07  9/4/07 low

BLD07-1130 RESIDENTIAL ROOFING 32701 SEVEN SEAS DR DP Coastal Streams RE ROOF INSTALL LIGHT 
WEIGHT TILE

 8/31/07 low

BLD07-1157 RESIDENTIAL ROOFING 34352 PORT LANTERN ST DP Coastal Streams TEAR OFF AND REROOF 
EXISTING RESIDENCE

 9/10/07 low

BLD07-1160 RESIDENTIAL ROOFING 33051 DANIEL DR DP Coastal Streams REROOF  9/11/07 low
BLD07-1171 RESIDENTIAL ROOFING 24531 PRISCILLA DR DP Coastal Streams RE ROOF  9/14/07 low
BLD07-1173 RESIDENTIAL ROOFING 34081 FORMOSA DR DP Coastal Streams RE ROOF  9/14/07 low
BLD07-1180 RESIDENTIAL ROOFING 33832 MALAGA DR DP Coastal Streams RE ROOF  9/14/07 low
BLD07-1186 RESIDENTIAL ROOFING 32781 DAVID CIR DP Coastal Streams RE ROOF  9/17/07 low
BLD07-1218 RESIDENTIAL ROOFING 24662 JEREMIAH DR DP Coastal Streams RE ROOF, 30 YR COMP 

SHINGLE
 9/20/07  9/28/07 low

BLD07-1241 RESIDENTIAL ROOFING 33971 MALAGA DR DP Coastal Streams REROOF  9/27/07 low
BLD07-1230 RESIDENTIAL SFD-ATTCHD 34052 CHULA VISTA DP Coastal Streams NEW S.F.D.  9/27/07 low
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City of Dana Point
Construction Inventory, Run September 2008

PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
BLD07-1250 RESIDENTIAL ROOFING 24502 JEREMIAH DR DP Coastal Streams RE ROOF  10/1/07 low
BLD07-1276 RESIDENTIAL ROOFING 32771 NATHAN CIR DP Coastal Streams RE ROOF PERMIT, COMP 

SHINGLES
 10/8/07  10/18/07 low

BLD07-1284 RESIDENTIAL SFD-DTTCHD 33671 WINDLASS DR DP Coastal Streams NEW S.F.D  10/11/07 low
BLD07-1310 RESIDENTIAL ROOFING 34082 GRANADA DR DP Coastal Streams RE ROOF  10/17/07  10/30/07 low
BLD07-1306 RESIDENTIAL ROOFING 7 ANDALUCIA DR DP Coastal Streams RE ROOF  10/17/07  10/31/07 low
BLD07-1311 RESIDENTIAL ROOFING 24762 LA PAZ AVE DP Coastal Streams RE ROOF  10/17/07  11/6/07 low
BLD07-1331 RESIDENTIAL ROOFING 24392 TIMOTHY DR DP Coastal Streams REROOF  10/22/07 low
BLD07-0892 RESIDENTIAL SFD-DTTCHD 32491 CARIBBEAN DP Coastal Streams DEMO AND CONSTRUCT 

NEW SFD
 11/1/07 low

BLD07-1421 RESIDENTIAL SFD-DTTCHD 25166 MANZANITA DR DP Coastal Streams NEW SFD  11/8/07 low
BLD07-1404 RESIDENTIAL SFD-DTTCHD 3 White Water Lane DP Coastal Streams NEW SINGLE FAMILY 

DWELLING
 11/9/07 low

BLD07-1463 RESIDENTIAL ROOFING 24121-27 PASEO CORONA DP Coastal Streams REROOF  11/26/07  12/4/07 low
BLD07-1509 RESIDENTIAL ROOFING 33902 EL ENCANTO AVE DP Coastal Streams REROOF  12/4/07  12/6/07 low
BLD07-1520 RESIDENTIAL ROOFING 33781 MALAGA DR DP Coastal Streams REROOF  12/5/07  12/14/07 low
BLD07-1529 RESIDENTIAL SFD-DTTCHD 25172 VIA ELEVADO DP Coastal Streams NEW S.F.D  12/6/07 low
BLD07-1537 RESIDENTIAL ROOFING 33082 ELISA DR DP Coastal Streams REROOF  12/11/07  12/20/07 low
BLD07-1541 RESIDENTIAL SFD-DTTCHD 29 STRAND BEACH DR. DP Coastal Streams NEW S.F.D  12/11/07 low
BLD07-1549 RESIDENTIAL MISC 24332 SANTA CLARA DP Coastal Streams LANDSCAPING FOR NEW 

SFD
 12/14/07 low

BLD07-1567 RESIDENTIAL ROOFING 34041 CALLITA DR DP Coastal Streams REROOF  12/18/07  12/26/07 low
BLD08-0011 RESIDENTIAL ROOFING 23602 TAMPICO BAY DP Coastal Streams REROOF  1/3/08 low
BLD08-0047 RESIDENTIAL DEMO 33851 CHULA VISTA AVE DP Coastal Streams DEMO  1/9/08  2/5/08 low
BLD08-0035 RESIDENTIAL SFD-DTTCHD 32661 BALEARIC RD DP Coastal Streams NEW S.F.D.  1/9/08 low
BLD08-0111 RESIDENTIAL ROOFING 23911 TARANTO BAY DP Coastal Streams REROOF  1/22/08  7/31/08 low
BLD08-0115 RESIDENTIAL ROOFING 32452 ASCENSION RD DP Coastal Streams ROOF FIRE REPAIR, RENEW 

EXPIRED PERMIT
 1/24/08  3/28/08 low

BLD08-0227 RESIDENTIAL SFD-DTTCHD 33792 GRANADA DP Coastal Streams NEW 2nd DWELLING UNIT  2/14/08 low
BLD08-0257 RESIDENTIAL ROOFING 23942 TASMAN BAY DP Coastal Streams REROOF  2/21/08  3/7/08 low
BLD08-0271 RESIDENTIAL ROOFING 34012 ZARZITO DR DP Coastal Streams REROOF  2/25/08  3/7/08 low
BLD08-0282 RESIDENTIAL DEMO 23222 TASMANIA CIR DP Coastal Streams SPA DEMO  2/27/08 low
BLD08-0306 RESIDENTIAL SFD-DTTCHD 15 White Water Lane DP Coastal Streams NEW SINGLE FAMILY 

DWELLING
 2/28/08 low

BLD08-0349 RESIDENTIAL ROOFING 33856 MALAGA DR DP Coastal Streams REROOF  3/6/08  3/18/08 low
BLD08-0374 RESIDENTIAL ROOFING 33872 OLINDA DR B DP Coastal Streams REROOF  3/11/08  3/14/08 low
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BLD08-0385 RESIDENTIAL SFD-DTTCHD 47 STRAND BEACH DP Coastal Streams NEW SINGLE FAMILY 

DWELLING
 3/12/08 low

BLD08-0405 RESIDENTIAL ROOFING 33761 EL ENCANTO AVE DP Coastal Streams REROOF  3/17/08  3/24/08 low
BLD08-0455 RESIDENTIAL ROOFING 23701 BRISBANE BAY DP Coastal Streams REROOF  3/26/08  4/25/08 low
BLD08-0467 RESIDENTIAL ROOFING 33831 ZARZITO DR DP Coastal Streams REROOF  3/28/08  4/21/08 low
BLD08-0479 RESIDENTIAL SFD-DTTCHD 9 White Water Lane DP Coastal Streams NEW SFD  4/2/08 low
BLD08-0481 RESIDENTIAL SFD-DTTCHD 7 White Water Lane DP Coastal Streams NEW SFD  4/2/08 low
BLD08-0498 RESIDENTIAL ROOFING 23852 CASSANDRA BAY DP Coastal Streams REROOF  4/3/08  4/18/08 low
BLD08-0514 RESIDENTIAL ROOFING 23722 BRISBANE BAY DP Coastal Streams REROOF  4/7/08 low
BLD08-0555 RESIDENTIAL ROOFING 33811 VISTA GRANDE DP Coastal Streams REROOF  4/14/08  4/22/08 low
BLD08-0557 RESIDENTIAL ROOFING 33761 BLUE LANTERN ST DP Coastal Streams REROOF  4/15/08  7/29/08 low
BLD08-0605 RESIDENTIAL MISC 33375 DOSINIA DR DP Coastal Streams RENEW EXPIRED PERMITS  4/24/08 low
BLD08-0607 RESIDENTIAL ROOFING 7 BREAKERS ISLE DP Coastal Streams REROOF  4/25/08  5/8/08 low
BLD08-0647 RESIDENTIAL MISC 24642 EL CAMINO 

CAPISTRANO
DP Coastal Streams LANDSCAPE  5/5/08 low

BLD08-0673 RESIDENTIAL ROOFING 34062 MAZO DR DP Coastal Streams REROOF  5/8/08  5/19/08 low
BLD08-0141 RESIDENTIAL MFD2 34071 SILVER LANTERN ST DP Coastal Streams 2 UNIT DUPLEX  5/8/08 low
BLD08-0757 RESIDENTIAL ROOFING 34062 ZARZITO DR DP Coastal Streams REROOF  6/2/08  6/17/08 low
BLD08-0831 RESIDENTIAL SFD-DTTCHD 96 RITZ COVE DR DP Coastal Streams NEW S.F.D.  6/17/08 low
BLD08-0859 RESIDENTIAL ROOFING 34101 AURELIO DR DP Coastal Streams REROOF  6/23/08 low
BLD08-0712 RESIDENTIAL SFD-DTTCHD 5 WHITE WATER LANE DP Coastal Streams NEW SFD  6/25/08 low
BLD08-0689 RESIDENTIAL SFD-DTTCHD 45 STRAND BEACH DRIVE DP Coastal Streams NEW SINGLE FAMILY 

DWELLING
 6/26/08 low

BLD08-0954 RESIDENTIAL ROOFING 34041 RUBY LANTERN ST DP Coastal Streams RE ROOF PERMIT  7/10/08  7/24/08 low
BLD08-0594 RESIDENTIAL MISC 15 White Water Lane DP Coastal Streams LANDSCAPE  7/16/08 low
BLD08-0995 RESIDENTIAL MISC 5 WHITE WATER LANE DP Coastal Streams LANDSCAPING  7/22/08 low
BLD08-0578 RESIDENTIAL SFD-DTTCHD 49 Beach View Ave DP Coastal Streams NEW S.F.D.  7/31/08 low
BLD08-1060 RESIDENTIAL ROOFING 34182 RUBY LANTERN ST DP Coastal Streams T/O AND REROOF  8/7/08  8/20/08 low
BLD08-1056 RESIDENTIAL DEMO 405 MONARCH BAY DP Coastal Streams RENEW PERMIT BLD06-0906  8/7/08 low

BLD08-1065 RESIDENTIAL ROOFING 33775 COPPER LANTERN ST DP Coastal Streams T/O AND REROOF  8/8/08  8/14/08 low

BLD08-1108 RESIDENTIAL ROOFING 24652 SETH CIR DP Coastal Streams REROOF  8/18/08  8/25/08 low
BLD08-1132 RESIDENTIAL ROOFING 33922 ALCAZAR DR DP Coastal Streams T/O & REROOF  8/22/08 low
BLD08-1159 RESIDENTIAL ROOFING 33852 VIOLET LANTERN ST DP Coastal Streams T/O AND REROOF  8/28/08  9/5/08 low
BLD08-1192 RESIDENTIAL ROOFING 33625 MARLINSPIKE DR DP Coastal Streams ROOFING  9/8/08 low
BLD07-1268 COMMERCIAL ROOFING 34000 DOHENY PARK RD San Juan Creek RE ROOF  10/4/07 low
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BLD07-1296 COMMERCIAL DEMO 34205 DOHENY PARK San Juan Creek DEMO  10/15/07  4/22/08 low
BLD07-1511 COMMERCIAL ALTERS&ADDITIONS 34402 PACIFIC COAST HWY San Juan Creek REMODEL AND ADDITION TO 

DOUBLE TREE HOTEL
 12/19/07  5/21/08 low

BLD08-0404 COMMERCIAL ALTERS&ADDITIONS 34381 CALLE PORTOLA San Juan Creek INTERIOR CEILING 
MODIFICATIONS

 3/18/08  5/12/08 low

BLD08-0530 COMMERCIAL ALTERS&ADDITIONS 33715 SURFSIDE DRIVE San Juan Creek CLUBHOUSE RESTROOMS  4/8/08 low
BLD08-0531 COMMERCIAL ALTERS&ADDITIONS 25712 HARBOR POINT DR San Juan Creek CLUBHOUSE RESTROOMS  4/8/08 low
BLD07-1251 COMMERCIAL ROOFING 34052 DEL OBISPO ST San Juan Creek PERMIT TO REROOF WITH 

CAP SHEET
 10/1/07 low

BLD07-1270 COMMERCIAL MISC 24655 LA PLAZA San Juan Creek SITE WORK, LANDSCAPE 
AND SHADE STRUCTURE

 10/4/07  8/4/08 low

BLD07-1448 COMMERCIAL ROOFING 34127 PACIFIC COAST HWY San Juan Creek COMMERCIAL REROOF  11/16/07  11/27/07 low

BLD08-0060 COMMERCIAL ALTERS&ADDITIONS 34680 COAST HWY San Juan Creek HOTEL SUITE RENOVATION  1/14/08  2/11/08 low
BLD08-0702 COMMERCIAL DEMO 24672 SAN JUAN AVE 101 San Juan Creek TI-DEMO ONLY  5/15/08  5/20/08 low
BLD08-0766 COMMERCIAL ROOFING 33541 DEL OBISPO ST San Juan Creek REROOF  6/3/08  8/13/08 low
BLD08-1169 COMMERCIAL ROOFING 34190 CAMINO CAPISTRANO San Juan Creek REROOF  9/2/08 low

ENG07-0233 EC 26381 VIA CALIFORNIA San Juan Creek Encroachment Permit  8/9/07 low
ENG07-0245 EC ENG 26685 CALLE LOS ALAMOS San Juan Creek Encroachment Permit (Curb, 

gutter, driveway ENG07-0226)
 8/28/07  8/30/07 low

ENG07-0264 EC ENG 33282 GOLDEN LANTERN ST San Juan Creek Encroachment Santa Clara 
Replace 2" gas main

 9/11/07  5/19/08 low

ENG07-0272 EC ENG 34246 VIA SANTA ROSA San Juan Creek Encroachment Permit (work in 
Public ROW)

 10/1/07  10/4/07 low

ENG07-0299 EC ENG 34742 CAMINO CAPISTRANO San Juan Creek Encroachment Permit for 
Driveway in  Public ROW

 10/9/07  10/18/07 low

ENG07-0305 EC ENG 33282 Golden Lantern San Juan Creek Encroachment Permit for Pot 
Holes in Public ROW

 10/9/07 low

ENG07-0339 EC TEMP 33282 GOLDEN LANTERN ST 
#212

San Juan Creek 34131 Doheny Park Road, TRC  
(Ground Water Sampling)

 10/25/07 low

ENG07-0353 EC PERMANENT 25826 Las Vegas Avenue San Juan Creek Encroachment Permit (Curb, 
gutter, driveway, utilities/walk)

 10/31/07  3/28/08 low
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ENG07-0379 EC PERMANENT 33 TERRAZA DEL MAR San Juan Creek Encroachment Permit - MN 

Water Dist  Repair 6" Valve
 11/16/07 low

ENG07-0386 EC PERMANENT 33345 Calle Naranja San Juan Creek Encroachment Permit   
SUNSET PARK Renovation

 11/27/07 low

ENG07-0354 EC PERMANENT 33012 PALO ALTO San Juan Creek Encroachment Permit for water 
connection in ROW

 12/4/07  12/20/07 low

ENG07-0280 EC ENG 33282 GOLDEN LANTERN ST 
#212

San Juan Creek Encroachment Permit (SDG&E 
12Kv upgrade)No. 633743-010

 12/6/07  7/24/08 low

ENG07-0416 EC PERMANENT 33282 GOLDEN LANTERN ST 
#212

San Juan Creek Encroach 33851 Chula Vista 
(Aband-Replace Service)

 12/14/07 low

ENG07-0283 EC PERMANENT 26272 VIA CALIFORNIA San Juan Creek Encroachment Permit (Curb, 
gutter, driveway in Public ROW)

 12/21/07  1/3/08 low

ENG07-0295 EC TEMP 33352 ASTORIA ST San Juan Creek Encroachment Permit (Curb 
Core in ROW)

 1/10/08  1/14/08 low

ENG07-0227 EC ENG 33282 GOLDEN LANTERN ST 
#212

San Juan Creek ENCROACHMENT PERMIT 
COX Crown Valley & PCH

 2/7/08  7/14/08 low

ENG07-0113 EC PERMANENT 26471 VIA SACRAMENTO San Juan Creek Encroachment Permit (SDG&E 
Conduit installation)

 2/8/08 low

ENG08-0088 EC PERMANENT 33282 GOLDEN LANTERN ST 
#212

San Juan Creek Encroachment Permit  Repair 
Monitoring Well in ROW

 3/19/08 low

ENG08-0097 EC ENG 33282 GOLDEN LANTERN ST 
#212

San Juan Creek Encroachment Permit  Dana 
Point Harbor @ Ensenada

 3/20/08 low

ENG08-0092 EC PERMANENT 26471 VIA SACRAMENTO San Juan Creek INSTALL GAS SERVICE IN 
PARKWAY 3'X2' EARTHCUT

 3/25/08 low

ENG08-0082 EC PERMANENT 33282 GOLDEN LANTERN ST 
#212

San Juan Creek ENCROACHMENT PERMIT 
COX Crown Valley & PCH

 4/2/08  7/14/08 low

ENG08-0084 EC PERMANENT 33282 GOLDEN LANTERN ST 
#212

San Juan Creek ENCROACHMENT PERMIT 
COX Acapulco Dr.&Nottingham 
Way

 4/2/08 low

ENG08-0086 EC PERMANENT 33282 GOLDEN LANTERN ST 
#212

San Juan Creek ENCROACHMENT PERMIT 
COX La Cresta Dr/Shanny Ave

 4/2/08 low

ENG08-0087 EC PERMANENT 33282 GOLDEN LANTERN ST 
#212

San Juan Creek ENCROACHMENT PERMIT 
COX Crown Valley & Monarch 
Coast

 4/2/08 low
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ENG07-0281 EC PERMANENT 26631 VIA SACRAMENTO San Juan Creek Encroachment 

Permit(curb/gutter/driveway/con
duit in ROW)

 4/9/08 low

ENG08-0098 EC PERMANENT 26631 VIA SACRAMENTO San Juan Creek Encroachment Permit (New 
water service in ROW)

 4/10/08  5/5/08 low

ENG08-0131 EC 26471 VIA SACRAMENTO San Juan Creek Encroachment Permit (Water & 
Sewer Connection)

 4/28/08 low

ENG08-0147 EC PERMANENT 26631 VIA SACRAMENTO San Juan Creek Encroachment 
Permit(replacement sidewalk 
panel in ROW)

 5/6/08 low

ENG08-0148 EC PERMANENT 34591 VIA CATALINA San Juan Creek Encroachment Permit for Curb, 
Gutter, Sidewalk, Driveway

 5/7/08 low

ENG08-0159 EC PERMANENT 33282 GOLDEN LANTERN ST 
#212

San Juan Creek Encroachment Permit-OCTA 
ADA Ramps @ Bustop

 5/12/08  7/21/08 low

ENG08-0168 EC PERMANENT 33282 GOLDEN LANTERN ST 
#212

San Juan Creek Encroachment Permit   34216 
Sepulveda

 5/15/08 low

ENG08-0183 EC PERMANENT 26421 VIA CALIFORNIA San Juan Creek Removal and Reconstruction In 
the Public R/W

 5/22/08 low

ENG08-0187 EC PERMANENT 34591 VIA CATALINA San Juan Creek Encroachment Permit/ Gas Line 
in ROW for 34591 Via Catalina

 5/28/08 low

ENG08-0103 EC PERMANENT 34481 VIA GOMEZ San Juan Creek REPLACE APPROX 65 SQ FT 
OF DRIVEWAY

 6/16/08 low

ENG08-0221 EC PERMANENT 33501 STONEHILL DR San Juan Creek Encroachment SDG&E  for 
Gloria Dei Church Power 
Req'mts

 6/20/08 low

ENG08-0223 EC TEMP 33282 GOLDEN LANTERN ST 
#212

San Juan Creek Installation and removal of City 
Banners

 6/23/08 low

ENG08-0209 EC PERMANENT 33282 GOLDEN LANTERN ST 
#212

San Juan Creek Encroachment (Golden Lantern 
& Stonehill) SDG&E

 6/25/08 low

ENG08-0215 EC PERMANENT 33282 GOLDEN LANTERN ST 
#212

San Juan Creek Encroachment (Stonehill 
Conduit SAIDI ERI Trench) 
SDG&E

 6/25/08 low

ENG08-0235 EC TEMP 32951 DANASPRUCE San Juan Creek Temporary Storage of Materials 
in Street

 6/27/08 low
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ENG08-0134 EC PERMANENT 26582 VIA SACRAMENTO San Juan Creek Encroachment Permit   

Sidewalk removal
 7/1/08 low

ENG08-0238 EC PERMANENT 34152 CAMINO EL MOLINO San Juan Creek Encroachment for new sidewalk 
panel in ROW

 7/1/08 low

ENG08-0214 EC TEMP City Wide AT&T Cable 
Replaceme

San Juan Creek Encroachment Permit AT&T 
Cable Replacement City Wide

 7/2/08 low

ENG08-0299 EC PERMANENT 25121 VIA PACIFICA San Juan Creek Encroachment Permit (Cox) 
remove pedestal install vault

 7/31/08  8/14/08 low

ENG08-0310 EC PERMANENT 25121 VIA PACIFICA San Juan Creek Encroachment Permit 
(Cox)Bore 195' under 
(Sidewalk)

 7/31/08 low

ENG08-0313 EC PERMANENT Improvement Plans Del Obispo San Juan Creek Del Obispo Paving ( San Juan 
Capistrano ) All American

 8/13/08 low

ENG08-0335 EC PERMANENT 34411 VIA GOMEZ San Juan Creek Encroachment Permit/ Cap Gas 
Line in ROW for 34411 Via 
Gomez

 8/26/08 low

ENG08-0327 EC TEMP Stonehill Drive & Monarch Beac San Juan Creek SDG&E Work in ROW Manhole 
Repairs  Stonehill Dr. & 
Monarch

 8/26/08 low

ENG07-0199 EC TEMP Citywide right-of-way San Juan Creek Annual Encroachment Permit - 
South Coast Water District

 7/18/07 low

ENG07-0201 EC PERMANENT 26361 Via California San Juan Creek PRECISE GRADING (05-0315)  
with Keystone Wall PC06-0198

 7/20/07 low

ENG07-0206 EC PERMANENT 33462 CHELTAM WAY  A-D San Juan Creek Encroachment Permit Repair of 
Sanitary Sewer in Public ROW

 7/24/07  7/24/07 low

ENG07-0185 EC PERMANENT 34011 MAZO DR San Juan Creek ENCROACHMENT PERMIT 
(Driveway in Public ROW)

 7/24/07  10/26/07 low

ENG07-0224 EC PERMANENT 34405 VIA GOMEZ San Juan Creek Encroachment Permit (Curb, 
gutter, driveway and drain)

 8/1/07  8/24/07 low

ENG07-0228 EC PERMANENT 26361 Via California San Juan Creek ENCROACHMENT PERMT  8/6/07  1/18/08 low
ENG07-0237 EC PERMANENT 34439 VIA VERDE San Juan Creek Encroachment Permit (Curb, 

gutter, driveway)
 8/13/07  10/3/07 low
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ENG07-0257 EC TEMP Citywide right-of-way San Juan Creek Encroachment Permit - South 

Coast Water District
 8/28/07 low

ENG07-0258 EC TEMP Citywide right-of-way San Juan Creek Encroachment Permit - South 
Coast Water District

 8/28/07 low

ENG07-0259 EC TEMP Citywide right-of-way San Juan Creek Encroachment Permit - South 
Coast Water District

 8/28/07 low

ENG07-0266 EC TEMP Various San Juan Creek Encroachment Permit 34012 
Malaga Drive (service)

 9/6/07 low

ENG07-0276 EC PERMANENT 33950 GOLDEN LANTERN ST 
1

San Juan Creek Encroachment Permit (repair 
sewer/Sidewalk Panel)

 9/12/07  9/24/07 low

ENG07-0302 EC PERMANENT 26361 Via California San Juan Creek ENCROACHMENT PERMIT 
(Undergrounding SDG&E in 
ROW)

 10/5/07  1/18/08 low

ENG07-0306 EC PERMANENT Various San Juan Creek Encroachment 34012 Doheny 
Place (Replace Service)

 10/5/07 low

ENG07-0324 EC TEMP Citywide right-of-way San Juan Creek Annual Encroachment Permit - 
South Coast Water District

 10/15/07 low

ENG07-0333 EC PERMANENT 25611 QUAIL RUN #128 San Juan Creek Encroachment Permit for Curb 
Core

 10/19/07 low

ENG07-0349 EC PERMANENT 26361 Via California San Juan Creek ENCROACHMENT PERMIT 
(Underground drain pipe in  
ROW)

 10/30/07  2/26/08 low

ENG07-0363 EC ENG 33282 GOLDEN LANTERN San Juan Creek ENCROACHMENT PERMIT 
(Potholing search for utilities)

 11/16/07 low

ENG07-0300 EC ENG 33282 GOLDEN LANTERN San Juan Creek ENCROACHMENT PERMIT 
(County of Orange@ Poche 
Bch)

 11/29/07 low

ENG07-0392 EC ENG Citywide Right-of-Way San Juan Creek Dana Point Harbor Drive/Park 
Lantern, TRC Alton Geoscience

 11/29/07 low

ENG07-0396 EC PERMANENT Citywide Right-of-Way San Juan Creek Encroachment Permit (SDG&E 
Street Light/Del Obispo & Quail)

 12/5/07 low

ENG07-0413 EC PERMANENT 34021 CHULA VISTA AVE San Juan Creek Encroachment Permit for 
Pavers in the ROW

 12/14/07  12/20/07 low
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ENG07-0423 EC PERMANENT Citywide Right-of-Way San Juan Creek Encroachment Permit 

(SDG&E)Pro Traffic Del 
Obispo/Quail

 12/17/07 low

ENG08-0008 EC TEMP 33282 GOLDEN LANTERN San Juan Creek ENCROACHMENT PERMIT 
(Potholing search for utilities)

 1/15/08 low

ENG07-0389 EC ENG N/W crnr Stonehill/Ocean Hill San Juan Creek Gas/Elec/At&t/ 30" Water 
Connection

 1/22/08 low

ENG08-0033 EC TEMP 33932 MALAGA DR San Juan Creek Emergency Water Line Repair  2/1/08  2/26/08 low

ENG08-0042 EC PERMANENT City Right of Way San Juan Creek Encroachment Permit - HCI 
Selva Rd & Calle La Primavera

 2/1/08 low

ENG08-0026 EC PERMANENT 34111 Blue Lantern San Juan Creek Encroachment Permit for 
Utilities on Blue Lantern

 2/5/08 low

ENG08-0300 EC PERMANENT 34111 Blue Lantern San Juan Creek Encroachment Permit for Curb 
Gutter & Driveway/Blue Lantern

 2/5/08 low

ENG08-0039 EC PERMANENT 34245 VIA LOPEZ San Juan Creek Encroachment permit for 
utilities, curb, driveway in ROW

 2/11/08  2/22/08 low

ENG07-0427 EC ENG Citywide Right of Way San Juan Creek Encroachment Permit (Cox) 
33291.5  Acapulco

 2/11/08 low

ENG08-0006 EC PERMANENT 34002 ZARZITO DR San Juan Creek Encroachment Permit   Fence in 
Right of Way

 2/13/08 low

ENG08-0059 EC PERMANENT 33462 CHELTAM WAY  A-D San Juan Creek Encroachment Permit Curb, 
Gutter, Driveway in ROW

 2/22/08 low

ENG08-0029 EC PERMANENT Citywide Right of Way San Juan Creek Encroachment Permit Cox  
Trench along PCH/Selva/La 
Cresta

 2/27/08  7/15/08 low

ENG08-0066 EC PERMANENT City Wide Right of Way San Juan Creek Encroachment Permit 
underground conduit ROW  
33792 Granada

 2/27/08  8/13/08 low

ENG08-0077 EC Citywide right-of-way San Juan Creek Encroachment - SCWD - 
Routine Sewer Cleaning Golden 
Lantern

 3/11/08 low
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ENG08-0074 EC PERMANENT 33821 SILVER LANTERN San Juan Creek Encroachment Permit/Curb, 

gutter, sidewalk & driveway in 
ROW

 3/12/08 low

ENG08-0076 EC PERMANENT 33831 SILVER LANTERN San Juan Creek Encroachment Permit/Curb, 
gutter, sidewalk & driveway in 
ROW

 3/12/08 low

ENG08-0080 EC PERMANENT 34321 PACIFIC COAST HWY San Juan Creek Encroachment Permit Road 
Widening on PCH

 3/12/08 low

ENG08-0079 EC PERMANENT 33771 ROBLES San Juan Creek Encroachment Permit/Curb, 
gutter, sidewalk/Utilities in ROW

 3/18/08 low

ENG08-0149 EC TEMP City Right of Way San Juan Creek Encroachment Permit - HCI  
32772 Shipside Dr

 3/27/08 low

ENG08-0237 EC PERMANENT 24655 LA PLAZA San Juan Creek Encroachment Permit  COX 
Communications.

 4/2/08  7/22/08 low

ENG08-0083 EC PERMANENT Golden Lantern & Acapulco Dr. San Juan Creek ENCROACHMENT PERMIT 
COX Golden Lantern & 
Acapulco Dr.

 4/2/08 low

ENG08-0085 EC ENG 33282 Golden Lantern #212 San Juan Creek Encroachment Permit PCH 
Roadway Improvements  #3

 4/8/08 low

ENG08-0110 EC TEMP City Wide Right of Way San Juan Creek Encroachment Permit 
underground conduit ROW  
33792 Granada

 4/11/08 low

ENG08-0116 EC TEMP Camino Capistrano / Sepulveda San Juan Creek Overlash on exist Cable TV line -
strand between poles

 4/18/08 low

ENG08-0119 EC TEMP 33282 Golden Lantern #212 San Juan Creek Encroachment   Gas Co/Anodes 
26805 Calle Real

 4/21/08 low

ENG08-0122 EC TEMP 33282 Golden Lantern #212 San Juan Creek Encroachment   Gas Co/Anodes 
Calle Loma/Calle Fortuna

 4/21/08 low

ENG08-0123 EC TEMP 33282 Golden Lantern #212 San Juan Creek Encroachment   Gas Co/Anodes 
Calle Almanza/Calle Loma

 4/21/08 low

ENG08-0216 EC TEMP 33282 Golden Lantern #212 San Juan Creek Encroachment   Gas Co/Anodes 
Calle Verano & Calle Hermosa

 4/21/08 low
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ENG08-0217 EC TEMP 33282 Golden Lantern #212 San Juan Creek Encroachment   Gas Co/Anodes 

34922  Calle Fortuna
 4/21/08 low

ENG08-0121 EC PERMANENT 33282 Golden Lantern #212 San Juan Creek Pacific Coast Hwy Directional 
Boring  4" conduit

 4/22/08 low

ENG08-0124 EC City Right of Way San Juan Creek Encroachment (AT&T, 25781 
White Sand)

 4/22/08 low

ENG08-0126 EC Citywide right-of-way San Juan Creek Encroachment (SCWD, 34152 
Del Obispo)

 4/23/08 low

ENG08-0128 EC TEMP 33282 Golden Lantern #212 San Juan Creek Encroachment/Message Board 
in Right of Way  SJC Metro Link

 4/25/08  5/6/08 low

ENG08-0135 EC 34321 PACIFIC COAST HWY San Juan Creek Encroachment Permit    Reroute 
2" gas line on PCH

 4/28/08 low

ENG08-0144 EC Citywide right-of-way San Juan Creek Encroachment (34677 Camino 
Capistrano - SCWD)

 4/30/08 low

ENG08-0145 EC Citywide Right-of-Way San Juan Creek Encroachment (33501 Stonehill -
SDG&E)

 4/30/08 low

ENG08-0205 EC TEMP 33122 SEA LION DR San Juan Creek Encroachment Permit  33122 
Sea Lion Drive  Excavate 3' Pit

 5/16/08 low

ENG08-0181 EC TEMP 34695 CAMINO CAPISTRANO San Juan Creek Removal Concrete Driveway 
Area and replace with Brick 
Pavers

 5/20/08 low

ENG08-0120 EC TEMP Camino Capistrano / Sepulveda San Juan Creek Traffic Control PCH North of 
Crown Valley

 6/2/08  6/24/08 low

ENG08-0193 EC TEMP 25761 DOMINGO AVE San Juan Creek Encroachment Permit/SCWD    
25862 Victoria/Corrosion 
Control

 6/4/08 low

ENG08-0218 EC PERMANENT Citywide right-of-way San Juan Creek Encroachment Permit - SCWD    
24441 La Cresta Dr

 6/20/08  8/18/08 low

ENG08-0220 EC TEMP 33282 Golden Lantern #212 San Juan Creek Encroachment Gas Co/Asphalt  
work34052 Chula Vista/La 
Cresta

 6/20/08 low

ENG08-0224 EC TEMP 34255 PACIFIC COAST HWY 
##106

San Juan Creek REMOVAL OF CONCRETE 
AND REPLACEMENT WITH 
PAVERS

 6/25/08 low
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Construction Inventory, Run September 2008

PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
ENG08-0267 EC PERMANENT La Cresta/Copper Lantern #850-San Juan Creek Encroachment Permit Replace 

Power Pole in ROW@La Cresta
 7/8/08 low

ENG08-0268 EC TEMP 26721 CALLE JUANITA San Juan Creek ENCROACHMENT PERMIT 
(Temp-Block Party)

 7/8/08 low

ENG08-0276 EC TEMP 34293 PCH & Del Obispo San Juan Creek SCWD Encroachment  Night 
work for Cleaning Main PCH 
Sewer

 7/10/08 low

ENG08-0279 EC PERMANENT Del Avion & Del Obispo  New 
Ho

San Juan Creek Encroachment Permit - AT&T  
Del Avion & Del Obispo Conduit

 7/23/08 low

ENG08-0298 EC TEMP Flood Control Stonehill Bridge San Juan Creek Encroachment Permit  Penhall 
work on Stonehill

 7/23/08 low

ENG08-0312 EC PERMANENT 34148 CHULA VISTA AVE San Juan Creek Encroachment permit for Curb 
Drain through Gutter

 8/6/08 low

ENG08-0301 EC PERMANENT Juanita Area Valve 
Replacement

San Juan Creek Encroachment Permit - SCWD 
Juanita Valve Replacement

 8/12/08 low

ENG08-0334 EC TEMP 34600 PACIFIC COAST HWY 
#R102

San Juan Creek Encroachment Permit - 
SBC/HCI/AT&T

 8/25/08 low

ENG08-0284 EC PERMANENT 33872 VALENCIA PL San Juan Creek Construct Curb, Gutter, Fence 
and Hardscape within ROW

 9/2/08 low

ENG08-0339 EC ENG 34525 Scenic Drive San Juan Creek Site Wall in the Right of Way     
Scenic Drive

 9/3/08 low

ENG08-0342 EC TEMP 34600 Pacific Coast Hwy San Juan Creek Encroachment Permit - AT&T  
Pedestal/Cable  Railroad X-ing

 9/3/08 low

ENG08-0101 EC PERMANENT Tract 16331 San Juan Creek Encroachment Permit/Paving @ 
Dana Strand

 4/9/08 low

ENG08-0151 EC TEMP Various San Juan Creek Encroachment Permit  PCH& 
Shoreline Lane Closure SDG&E

 4/21/08 low

ENG08-0185 EC TEMP Seawatch San Juan Creek Video Taping Storm Drain  5/27/08 low
ENG07-0182 GR ENG 26421 VIA CALIFORNIA San Juan Creek Precise Grading for SFR  

SDP07-24(M)
 1/18/08 low

ENG08-0234 GR <none> 32951 DANASPRUCE San Juan Creek Comapaction Grouting  6/27/08 low
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City of Dana Point
Construction Inventory, Run September 2008

PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
ENG08-0091 GR PRECISE 34505 VIA VERDE San Juan Creek Precise Grading for SFR   New 

Residence
 8/4/08 low

ENG06-0126 GR ENG 32741 DEL OBISPO San Juan Creek Grading/St Imp/Sew&Water - 
(See ENG06-0218 for Insp 
Fees)

 8/3/07 low

ENG07-0189 GR PRECISE 33832 Orilla Rd. San Juan Creek PRECISE GRADING 
EXTENSION (03-111  & 04-
0291G)

 8/23/07 low

ENG07-0135 GR ENG 34129 CALLE LA PRIMAVERA San Juan Creek Precise Grading for SFR 
(Address: 34129 Calle La 
Primavera)

 9/13/07 low

ENG08-0207 LLA PERMANENT 33282 GOLDEN LANTERN ST 
#212

San Juan Creek ENCROACHMENT PERMIT 
COX Victoria Blvd & Doheny 
Park Rd

 6/17/08  7/15/08 low

BLD07-1468 NONRES OTHER STRUCTURES 33345 Calle Naranja San Juan Creek SUNSET PARK Renovation  11/27/07  2/15/08 low

BLD07-1499 NONRES OTHER STRUCTURES 25743 Stonehill Drive San Juan Creek CREEKSIDE PARK  11/30/07  3/12/08 low

BLD07-1486 POOL AND SPA POOL/SPA 33362 ASTORIA ST San Juan Creek REMODEL EXISTING POOL  11/29/07  8/28/08 low
BLD07-0881 RESIDENTIAL ROOFING 33241 BIG SUR ST San Juan Creek REROOF  7/10/07  7/25/07 low
BLD07-0897 RESIDENTIAL DEMO 26421 VIA CALIFORNIA San Juan Creek DEMO PERMIT  7/13/07  2/14/08 low
BLD07-0914 RESIDENTIAL ROOFING 33201 OCEAN HILL DR San Juan Creek REROOF  7/18/07  7/31/07 low
BLD07-0937 RESIDENTIAL ROOFING 24912 DANAELM San Juan Creek REROOF  7/24/07  8/15/07 low
BLD07-1011 RESIDENTIAL ROOFING 26691 CALLE JUANITA San Juan Creek PERMIT FOR TEAR OFF AND 

RE-ROOF
 8/9/07  8/17/07 low

BLD07-1015 RESIDENTIAL DEMO 26381 VIA CALIFORNIA San Juan Creek DEMO 50' OF BLOCK WALL  8/10/07 low
BLD07-1026 RESIDENTIAL ROOFING 26661 CALLE JUANITA San Juan Creek PERMIT TO T/O 3 TAB COMP. 

AND INSTALL NEW 30 YR 
COMP

 8/14/07  8/17/07 low

BLD07-1062 RESIDENTIAL ROOFING 33352 ASTORIA ST San Juan Creek TEAR OFF AND RE ROOF  8/17/07  8/30/07 low
BLD07-1063 RESIDENTIAL ROOFING 34345 CAMINO EL MOLINO San Juan Creek TEAR OFF EXISTING ROCK 

ROOF - INSTALL (N) COMP  
ROOF

 8/17/07 low

BLD07-1131 RESIDENTIAL BLDG 33552 PALO ALTO San Juan Creek ADDITION  8/31/07  8/18/08 low
BLD07-1138 RESIDENTIAL ROOFING 34667 CAMINO CAPISTRANO San Juan Creek RE ROOF  9/5/07 low
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PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
BLD07-1183 RESIDENTIAL ROOFING 26671 CALLE JUANITA San Juan Creek RE ROOF WITH 30 YR COMP 

SHINGLE
 9/17/07 low

BLD07-1184 RESIDENTIAL ROOFING 26681 CALLE JUANITA San Juan Creek RE ROOF WITH 30 YR COMP 
SHINGLE

 9/17/07 low

BLD07-1201 RESIDENTIAL MFD2 34591 VIA CATALINA San Juan Creek NEW 2 UNIT CONDO 
ATTACHED

 9/19/07  7/2/08 low

BLD07-1209 RESIDENTIAL DEMO 34691 CAMINO CAPISTRANO San Juan Creek DEMO  9/19/07 low

BLD07-1228 RESIDENTIAL ROOFING 25311 TUNA DR San Juan Creek RE ROOF  9/24/07  10/2/07 low
BLD07-1233 RESIDENTIAL ROOFING 25462 NEPTUNE DR San Juan Creek RE ROOF  9/25/07 low
BLD07-1239 RESIDENTIAL ROOFING 33431 NOTTINGHAM WAY San Juan Creek REROOF  9/27/07 low
BLD07-1246 RESIDENTIAL DEMO 34202 Del Obispo ST San Juan Creek DEMO POOL HOUSE  9/28/07 low
BLD07-1297 RESIDENTIAL ROOFING 34455 VIA GOMEZ San Juan Creek RE ROOF  10/15/07  10/19/07 low
BLD07-1338 RESIDENTIAL ROOFING 33852 DEL OBISPO #109-120 San Juan Creek REROOF  10/16/07  11/6/07 low

BLD07-1300 RESIDENTIAL ROOFING 33852 DEL OBISPO #93-108 San Juan Creek REROOF  10/16/07 low

BLD07-1305 RESIDENTIAL ROOFING 33371 ATOLL DR San Juan Creek TEAR OFF & RE-ROOF  10/17/07  10/24/07 low
BLD07-1345 RESIDENTIAL ROOFING 26601 AVENIDA LAS PALMAS San Juan Creek REROOF  10/24/07  10/30/07 low

BLD07-1356 RESIDENTIAL ROOFING 34592 VIA CATALINA San Juan Creek REROOF  10/24/07  11/1/07 low
BLD07-1351 RESIDENTIAL ROOFING 34595 CAMINO CAPISTRANO San Juan Creek REROOF  10/24/07  11/27/07 low

BLD07-1368 RESIDENTIAL ROOFING 25461 NEPTUNE DR San Juan Creek REROOF  10/26/07  11/2/07 low
BLD07-1384 RESIDENTIAL DEMO 33332 BREMERTON ST San Juan Creek POOL DEMOLITION  11/1/07  12/19/07 low
BLD07-1415 RESIDENTIAL ROOFING 34595 CAMINO CAPISTRANO San Juan Creek REVISION TO PERMIT BLD07-

1351 ROOFING
 11/7/07  11/27/07 low

BLD07-1530 RESIDENTIAL ROOFING 33322 VIA LENITA San Juan Creek REROOF  12/7/07  1/7/08 low
BLD07-1552 RESIDENTIAL ROOFING 34166 CAMINO EL MOLINO San Juan Creek REROOF  12/14/07  1/15/08 low
BLD08-0202 RESIDENTIAL ROOFING 34461 VIA GOMEZ San Juan Creek REROOF  2/11/08  2/15/08 low
BLD08-0213 RESIDENTIAL ROOFING 33552 PALO ALTO ST San Juan Creek REROOF  2/12/08  2/29/08 low
BLD08-0224 RESIDENTIAL ROOFING 25281 BARQUE WAY San Juan Creek REROOF  2/14/08  2/29/08 low
BLD08-0338 RESIDENTIAL ROOFING 25602 RUSTY ANCHOR ST San Juan Creek REROOF  3/5/08  3/12/08 low
BLD08-0344 RESIDENTIAL ROOFING 25072 DANACORAL San Juan Creek REROOF  3/5/08  3/24/08 low
BLD08-0435 RESIDENTIAL ROOFING 34436 VIA GOMEZ San Juan Creek REROOF  3/24/08  3/27/08 low
BLD08-0438 RESIDENTIAL ROOFING 33362 BREMERTON ST San Juan Creek REROOF  3/24/08  4/2/08 low
BLD08-0466 RESIDENTIAL ROOFING 20 TERRAZA DEL MAR San Juan Creek REROOF  3/28/08  6/24/08 low
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PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
BLD08-0502 RESIDENTIAL MFD2 26421 VIA CALIFORNIA San Juan Creek NEW DUPLEX  4/3/08 low
BLD08-0645 RESIDENTIAL DEMO 26342 VIA CALIFORNIA San Juan Creek PARTIAL DEMO  5/5/08 low
BLD08-0654 RESIDENTIAL ROOFING 33102 MESA VISTA DR San Juan Creek REROOF  5/6/08  6/5/08 low
BLD08-0698 RESIDENTIAL ROOFING 33532 NANCY JANE CT San Juan Creek REROOF & WINDOW C/O  5/15/08 low
BLD08-0704 RESIDENTIAL ROOFING 34244 VIA SANTA ROSA San Juan Creek REROOF  5/16/08  5/23/08 low
BLD08-1043 RESIDENTIAL ROOFING 32782 GALAPAGOS ST San Juan Creek REROOF  8/4/08  9/5/08 low
BLD08-1163 RESIDENTIAL ROOFING 34521 VIA VERDE San Juan Creek REROOF  8/29/08  9/4/08 low
BLD08-1171 RESIDENTIAL DEMO 34411 VIA GOMEZ San Juan Creek DEMO (E) SINGLE FAMILY 

DWELLING
 9/2/08 low

BLD08-1195 RESIDENTIAL ROOFING 34408 VIA SAN JUAN San Juan Creek RE ROOF  9/8/08 low
BLD07-0842 RESIDENTIAL ROOFING 27025 CALLE JUANITA San Juan Creek REROOF  7/2/07  7/10/07 low
BLD07-0861 RESIDENTIAL MISC 34148 Chula Vista Ave San Juan Creek LANDSCAPE  7/6/07 low
BLD07-0898 RESIDENTIAL ROOFING 34597 VIA CATALINA San Juan Creek REROOF  7/13/07  7/19/07 low
BLD07-0907 RESIDENTIAL MISC 33852 SILVER LANTERN San Juan Creek PERMIT FOR LANDSCAPE  7/17/07 low
BLD07-0903 RESIDENTIAL SFD-DTTCHD 33531 Sea Bright Drive San Juan Creek NEW S.F.D  7/17/07 low
BLD07-0908 RESIDENTIAL SFD-DTTCHD 33481 Sea Bright Drive San Juan Creek NEW S.F.D  7/17/07 low
BLD07-0909 RESIDENTIAL SFD-DTTCHD 33471 Sea Bright Drive San Juan Creek NEW S.F.D  7/17/07 low
BLD07-0910 RESIDENTIAL SFD-DTTCHD 33511 Sea Bright Drive San Juan Creek NEW S.F.D  7/17/07 low
BLD07-0911 RESIDENTIAL SFD-DTTCHD 33521 Sea Bright Drive San Juan Creek NEW S.F.D  7/17/07 low
BLD07-0912 RESIDENTIAL SFD-DTTCHD 33501 Sea Bright Drive San Juan Creek NEW S.F.D  7/17/07 low
BLD07-0913 RESIDENTIAL SFD-DTTCHD 33491 Sea Bright Drive San Juan Creek NEW S.F.D  7/17/07 low
BLD07-0947 RESIDENTIAL MISC 33921 GRANADA DR San Juan Creek LANDSCAPE FOR NEW SFD  7/26/07  10/2/07 low
BLD07-0972 RESIDENTIAL ROOFING 33811 CHULA VISTA AVE San Juan Creek REROOF  8/2/07  9/4/07 low
BLD07-1058 RESIDENTIAL ROOFING 24242 E SANTA CLARA AVE  

13
San Juan Creek OVERLAY REROOF  8/17/07  9/11/07 low

BLD07-1059 RESIDENTIAL ROOFING 24242 E SANTA CLARA AVE 
#19

San Juan Creek OVERLAY REROOF  8/17/07  9/11/07 low

BLD07-1170 RESIDENTIAL SFD-ATTCHD 34129 CALLE LA PRIMAVERA San Juan Creek NEW S.F.D.  9/13/07 low

BLD07-1240 RESIDENTIAL ROOFING 33381 NOTTINGHAM WAY San Juan Creek REROOF  9/27/07 low
BLD07-1322 RESIDENTIAL OTHER STRUCTURES 26361 VIA CALIFORNIA San Juan Creek PERMIT  REAR YARD 

LANDSCAPING
 10/19/07  2/8/08 low

BLD07-1339 RESIDENTIAL OTHER STRUCTURES 26365 VIA CALIFORNIA San Juan Creek PERMIT  REAR YARD 
LANDSCAPING

 10/19/07  2/8/08 low

BLD07-1340 RESIDENTIAL OTHER STRUCTURES 26371 VIA CALIFORNIA San Juan Creek REAR YARD LANDSCAPING  10/19/07  2/8/08 low

BLD07-1387 RESIDENTIAL ROOFING 33871 ZARZITO DR San Juan Creek REROOF  11/2/07  11/14/07 low
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PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
BLD07-1447 RESIDENTIAL ROOFING 33062 PALO ALTO ST San Juan Creek A.T.F. REROOF  11/16/07  11/19/07 low
BLD07-1450 RESIDENTIAL ROOFING 33111 SEA LION DR San Juan Creek REROOF  11/16/07 low
BLD07-1464 RESIDENTIAL ROOFING 24801 LA CRESTA DR A San Juan Creek REROOF  11/26/07  5/14/08 low
BLD07-1495 RESIDENTIAL ROOFING 33611 CIRCULA CORONA 39 San Juan Creek REROOF  11/30/07  12/11/07 low

BLD07-1497 RESIDENTIAL ROOFING 33552 VIA CORVALIAN San Juan Creek REROOF  11/30/07  12/14/07 low
BLD07-1493 RESIDENTIAL ROOFING 24041 VISTA CORONA San Juan Creek REROOF  11/30/07  1/18/08 low
BLD07-1498 RESIDENTIAL ROOFING 24121 VISTA CORONA San Juan Creek REROOF  11/30/07  1/18/08 low
BLD07-1494 RESIDENTIAL ROOFING 24122 PASEO CORONA San Juan Creek REROOF  11/30/07  2/11/08 low
BLD07-1496 RESIDENTIAL ROOFING 33576 VIA CORVALIAN 21 San Juan Creek REROOF  11/30/07  2/12/08 low
BLD08-0025 RESIDENTIAL ROOFING 33211 OCEAN HILL DR San Juan Creek REROOF  1/7/08  1/18/08 low
BLD08-0046 RESIDENTIAL MISC 34439 VIA VERDE San Juan Creek LANDSCAPE  1/9/08  1/17/08 low
BLD08-0042 RESIDENTIAL ROOFING 34372 PORT LANTERN ST San Juan Creek REROOF  1/9/08  2/6/08 low
BLD08-0102 RESIDENTIAL ROOFING 33802 ORILLA RD San Juan Creek A.T.F. ROOF REPAIRS  1/18/08  2/6/08 low
BLD08-0112 RESIDENTIAL ROOFING 34111 COPPER LANTERN ST 

1
San Juan Creek ROOFING  1/22/08  2/5/08 low

BLD08-0171 RESIDENTIAL ROOFING 25241 LA CRESTA DR San Juan Creek REROOF  2/5/08  2/14/08 low
BLD08-0212 RESIDENTIAL ROOFING 33792 COLEGIO DR San Juan Creek REROOF  2/12/08  2/20/08 low
BLD08-0356 RESIDENTIAL ROOFING 33872 VALENCIA PLACE San Juan Creek ROOF REPAIR  3/7/08 low
BLD08-0443 RESIDENTIAL MISC 33821 SILVER LANTERN ST San Juan Creek LANDSCAPING  3/25/08  6/6/08 low
BLD08-0444 RESIDENTIAL MISC 33831 SILVER LANTERN San Juan Creek LANDSCAPE  3/25/08  6/6/08 low
BLD08-0431 RESIDENTIAL ROOFING 24045 AVENIDA CORONA San Juan Creek REROOF  3/27/08  4/2/08 low
BLD08-0457 RESIDENTIAL ROOFING 33572 VIA CORVALIAN San Juan Creek REROOF  3/27/08  4/2/08 low
BLD08-0547 RESIDENTIAL ROOFING 33521 PALO ALTO ST San Juan Creek PARTIAL REROOF  4/11/08  4/29/08 low
BLD08-0608 RESIDENTIAL MISC 32741 DEL OBISPO San Juan Creek LANDSCAPE  4/29/08 low
BLD08-0666 RESIDENTIAL ROOFING 24731 CORDOVA DR San Juan Creek REROOF  5/7/08  6/3/08 low
BLD08-0636 RESIDENTIAL ROOFING 34122 EL ENCANTO AVE San Juan Creek REROOF  5/19/08  5/29/08 low
BLD08-0727 RESIDENTIAL MISC 33501 Sea Bright Drive San Juan Creek LANDSCAPE 7 NEW S.F.D.  5/22/08 low
BLD08-0742 RESIDENTIAL ROOFING 33775 SILVER LANTERN ST San Juan Creek REROOF  5/28/08  7/16/08 low
BLD08-0805 RESIDENTIAL ROOFING 33771 DIANA DR San Juan Creek REROOF  6/11/08 low
BLD08-0819 RESIDENTIAL ROOFING 25571 ROCKY BEACH LN San Juan Creek REROOF  6/16/08  6/25/08 low
BLD08-0960 RESIDENTIAL ROOFING 34082 EL CONTENTO DR San Juan Creek REROOF  7/11/08  7/29/08 low
BLD08-1010 RESIDENTIAL ROOFING 33871 PEQUITO DR San Juan Creek ROOF REPAIRS  7/28/08 low
BLD08-0348 RESIDENTIAL SFD-DTTCHD 53 STRAND BEACH San Juan Creek NEW S.F.D.  8/8/08 low
ENG07-0270 EC PERMANENT Citywide Right-of-Way San Juan Creek (San Diego Gas & Elec Co)  9/10/07 low
ENG07-0307 EC PERMANENT Citywide Right-of-Way San Juan Creek Encroachment Permit (San 

Diego Gas & Elec Co)
 10/5/07 low
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PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
ENG07-0395 EC PERMANENT Various San Juan Creek Encroachment Permit No 

Address Available (Gas Line)
 12/4/07 low

ENG07-0402 EC ENG Citywide right-of-way San Juan Creek Encroachment Permit - SCWD  
Saf-r-Dig  Reach 7

 12/14/07 low

ENG07-0418 EC PERMANENT Various San Juan Creek Does not work !!! LOCKS UP!     
see ENG08-0034

 12/14/07 low

ENG07-0382 EC ENG Citywide Right-of-Way San Juan Creek Encroachment Permit (SDG&E  
new 3 Phase Tranformer)

 2/1/08 low

ENG08-0057 EC TEMP Citywide Right-of-Way San Juan Creek VOID  VOID VOID  Does not 
process fee

 2/26/08 low

ENG08-0065 EC PERMANENT City Wide Right of Way San Juan Creek Encroachment Permit for Work 
in ROW  SDG&E  Steel Trusses

 2/27/08 low

ENG08-0153 EC TEMP Citywide right-of-way San Juan Creek Encroachment Permit - SCWD 
Lane Closure PCH  Manhole 
881

 5/8/08 low

ENG07-0047 EC PERMANENT Citywide right-of-way San Juan Creek Encroachment Permit (Sewer 
Lift Station 8 Upgrade)

 6/2/08 low

ENG08-0125 EC PERMANENT City Right of Way San Juan Creek Encroachment Permit for 
Various Valve Replacement

 6/16/08 low

ENG07-0294 EC TEMP Citywide Right-of-Way San Juan Creek Annual Encroachment Permit 
2007-2008 SDG&E

 10/1/07 low

BLD08-0314 COMMERCIAL ALTERS&ADDITIONS 35410 DEL REY SC Coastal Streams EXTERIOR SITE IMPR.  2/29/08 low
ENG07-0191 EC PERMANENT 34524 CALLE NARANJA SC Coastal Streams Encroachment Permit 

(Retaining Wall/Driveway,Curb, 
Gutter)

 7/18/07  10/25/07 low

ENG07-0296 EC ENG 34691 CALLE LOS ROBLES SC Coastal Streams Encroachment Permit for work 
in the Public ROW Driveway

 10/11/07  10/11/07 low

ENG07-0348 EC PERMANENT 35031 CAMINO CAPISTRANO SC Coastal Streams Encroachment Permit (Utilities 
connection/no new concrete)

 10/31/07 low

ENG07-0297 EC PERMANENT 26921 CALLE REAL SC Coastal Streams Encroachment Permit (Driveway 
in the public ROW)

 11/19/07  12/4/07 low
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PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
ENG07-0390 EC PERMANENT 26865 CALLE REAL SC Coastal Streams Encroachment Permit  

(Driveway pavers in the ROW)
 12/7/07  12/20/07 low

ENG08-0072 EC PERMANENT 26861 CALLE REAL SC Coastal Streams Encroachment Permit Keystone 
Wall & Paver Stones in ROW

 3/18/08 low

ENG08-0139 EC PERMANENT 35414 VIA DE DAUM SC Coastal Streams Encroachment Permit/ Gas Line 
in ROW for 35414 Via De Daum

 5/9/08  6/24/08 low

ENG08-0142 EC PERMANENT 37568 VISTA DE DONS SC Coastal Streams Encroachment Permit/ Gas Line 
in ROW for 27568 Vista De Don

 5/9/08  6/26/08 low

ENG08-0143 EC PERMANENT 27584 VISTA DE DONS SC Coastal Streams Encroachment Permit/ Gas Line 
in ROW for 27584 Vista De Don

 5/9/08  8/11/08 low

ENG07-0385 EC PERMANENT 26961 CALLE DOLORES SC Coastal Streams Encroachment Permit  
Landscaping & Sidewalk in 
ROW

 5/22/08 low

ENG08-0194 EC TEMP 26935 CALLE DOLORES SC Coastal Streams Repair Broken Sewer Lateral  6/4/08  6/16/08 low
ENG08-0136 EC PERMANENT CAMINO CAPISTRANO @ 

CALLE LOMA
SC Coastal Streams SCWD Sewer line in Pines Park 

- Lower Portion Only
 6/4/08 low

ENG08-0208 EC PERMANENT 34801 CALLE DEL SOL SC Coastal Streams Encroachment for new 
Driveway apron

 6/16/08 low

ENG08-0230 EC PERMANENT 35421 CAMINO CAPISTRANO SC Coastal Streams Replacement of a sidewalk 
panel

 6/26/08 low

ENG08-0232 EC PERMANENT 34564 CALLE PORTOLA SC Coastal Streams Encroachment Permit  Repair 
Sanitary Lateral in ROW (street)

 7/2/08 low

ENG08-0295 EC PERMANENT 34962 CAMINO CAPISTRANO SC Coastal Streams New Gas permit SCGas for 
34962 Camino Capistrano

 7/23/08 low

ENG08-0324 EC PERMANENT 35031 CAMINO CAPISTRANO SC Coastal Streams Encroachment Permit    
Sidewalk Replacement  280 SF

 8/14/08 low

ENG08-0331 EC TEMP 27111 CAMINO DE ESTRELLA SC Coastal Streams Encroachment Permit for tree 
trimming in ROW

 8/20/08 low

ENG07-0210 EC PERMANENT 26951 CALLE GRANADA SC Coastal Streams Encroachment Permit (Pavers 
in the Public ROW)

 7/2/07  8/21/07 low
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PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
ENG07-0222 EC PERMANENT 34842 CALLE DEL SOL SC Coastal Streams Encroachment Permit (Driveway 

Approach in Public ROW)
 8/7/07 low

ENG07-0204 EC PERMANENT 34701 CALLE ROSITA SC Coastal Streams Encroachment Permit(Curb, 
Gutter, Driveway,Core, Water, 
Gas)

 8/30/07  10/4/07 low

ENG07-0304 EC ENG Citywide Right of Way SC Coastal Streams Encroachment Permit (Cox Bad 
Cable in Street Vista de Dons)

 10/8/07  11/19/07 low

ENG08-0141 EC PERMANENT 35416 VIA DE DAUM SC Coastal Streams Encroachment Permit/ Gas Line 
in ROW for 35416 Via De Daum

 5/9/08  6/24/08 low

ENG08-0182 EC 35015 CAMINO CAPISTRANO SC Coastal Streams Replce Sidewalk,  and 
Construct New Driveway

 5/22/08 low

ENG08-0201 EC Various SC Coastal Streams Encroachment (Calle Maria X 
Call Del Sol) So Cal Gas Co

 6/10/08  5/19/08 low

ENG08-0195 EC TEMP 35262 MP Camino Capistrano SC Coastal Streams Encroachment Permit  Cathotic 
Protection  SCWD

 6/17/08 low

ENG08-0314 EC PERMANENT Camino Cap near city limits SC Coastal Streams Camino Capistrano Traffic 
Control(San Clemente) All 
American

 8/18/08 low

ENG08-0152 EC PERMANENT Citywide right-of-way SC Coastal Streams Encroachment Permit - SCWD 
R &R Manhole  27015 Las 
Palmas

 5/6/08 low

ENG06-0280 GR ENG 27015 CAMINO DE ESTRELLA SC Coastal Streams PRECISE GRADING FOR SFR 
(05-0290 & PC06-0247)

 3/4/08 low

ENG08-0323 GR PRECISE 34586 Calle Paloma Parkette SC Coastal Streams Precise Grading Permit      Calle 
Paloma Parkette

 8/14/08 low

BLD08-0052 POOL AND SPA POOL/SPA 26962 CALLE DOLORES SC Coastal Streams POOL/SPA  1/11/08  5/2/08 low
BLD08-0198 POOL AND SPA POOL/SPA 26821 CALLE HERMOSA SC Coastal Streams POOL REMODEL  2/11/08 low
BLD08-0421 POOL AND SPA POOL/SPA 34451 CALLE NARANJA SC Coastal Streams POOL  3/19/08  6/6/08 low
BLD08-1133 POOL AND SPA POOL/SPA 27242 CALLE ALTA VISTA SC Coastal Streams RENEW EXPIRED PERMIT  8/22/08 low
BLD08-1167 POOL AND SPA POOL/SPA 34611 CALLE ROSITA SC Coastal Streams POOL REPLASTER  9/2/08 low
BLD08-0640 POOL AND SPA POOL/SPA 35031 CAMINO CAPISTRANO SC Coastal Streams POOL AND SPA  6/12/08 low

BLD07-0872 RESIDENTIAL ROOFING 34562 CAMINO EL MOLINO SC Coastal Streams REROOF  7/9/07  7/24/07 low
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PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
BLD07-0928 RESIDENTIAL ROOFING 35013 CAMINO CAPISTRANO SC Coastal Streams REROOF  7/19/07 low

BLD07-0952 RESIDENTIAL ROOFING 34822 CALLE FORTUNA SC Coastal Streams REROOF  7/30/07 low
BLD07-0978 RESIDENTIAL ROOFING 27282 VIA BELLA SC Coastal Streams REROOF  8/3/07  8/21/07 low
BLD07-1001 RESIDENTIAL ROOFING 35001 CALLE FORTUNA SC Coastal Streams REROOF  8/7/07  8/23/07 low
BLD07-1003 RESIDENTIAL ROOFING 34591 CAMINO EL MOLINO SC Coastal Streams REROOF  8/8/07  8/27/07 low
BLD07-1225 RESIDENTIAL ROOFING 35122 CAMINO CAPISTRANO SC Coastal Streams RE ROOF  9/24/07 low

BLD07-1248 RESIDENTIAL ROOFING 27011 CALLE MARIA SC Coastal Streams RE-ROOF THE GARAGE 
ONLY

 9/28/07 low

BLD07-1371 RESIDENTIAL ROOFING 34524 CALLE NARANJA SC Coastal Streams REROOF  10/29/07  11/15/07 low
BLD07-1391 RESIDENTIAL ROOFING 26841 CALLE VERANO SC Coastal Streams REROOF  11/2/07  11/8/07 low
BLD07-1395 RESIDENTIAL ROOFING 35065 BEACH RD SC Coastal Streams REROOF  11/2/07  2/27/08 low
BLD07-1525 RESIDENTIAL ROOFING 26772 VISTA DEL MAR SC Coastal Streams REROOF  12/6/07 low
BLD07-1535 RESIDENTIAL DEMO 35057 BEACH RD SC Coastal Streams DEMO S.F.D.  12/10/07  2/11/08 low
BLD07-1540 RESIDENTIAL SFD-DTTCHD 34962 CAMINO CAPISTRANO SC Coastal Streams NEW S.F.D.  12/13/07 low

BLD08-0029 RESIDENTIAL ROOFING 34412 CALLE NARANJA SC Coastal Streams REROOF  1/8/08 low
BLD08-0284 RESIDENTIAL ROOFING 35322 CAMINO CAPISTRANO SC Coastal Streams CARPORTS REROOF  2/27/08  3/11/08 low

BLD08-0326 RESIDENTIAL ROOFING 35711 BEACH RD SC Coastal Streams RE-ROOF  3/4/08  3/10/08 low
BLD08-0368 RESIDENTIAL SFD-DTTCHD 35057 BEACH RD SC Coastal Streams NEW S.F.D.  3/10/08 low
BLD08-0379 RESIDENTIAL ROOFING 26853 CALLE VERANO SC Coastal Streams REROOF  3/12/08  3/17/08 low
BLD08-0393 RESIDENTIAL DEMO 35755 BEACH RD SC Coastal Streams DEMO SFD  3/13/08 low
BLD08-0414 RESIDENTIAL ROOFING 27491 VIA VALOR SC Coastal Streams REROOF  3/18/08  3/31/08 low
BLD08-0432 RESIDENTIAL SFD-DTTCHD 34962 CALLE FORTUNA SC Coastal Streams NEW S.F.D.  3/24/08 low
BLD08-0463 RESIDENTIAL SFD-DTTCHD 35755 BEACH RD SC Coastal Streams NEW SFD  3/27/08 low
BLD08-0469 RESIDENTIAL MISC 35265 BEACH RD SC Coastal Streams LANDSCAPE  3/28/08 low
BLD08-0490 RESIDENTIAL ROOFING 35631 BEACH RD SC Coastal Streams REROOF  4/2/08  4/9/08 low
BLD08-0561 RESIDENTIAL DEMO 35381 CAMINO CAPISTRANO SC Coastal Streams DEMOLITION / RESTORATION  4/15/08 low

BLD08-0665 RESIDENTIAL ROOFING 26821 CALLE REAL SC Coastal Streams REROOF  5/7/08  5/16/08 low
BLD08-0815 RESIDENTIAL ROOFING 27545 GABLE ST SC Coastal Streams REROOF  6/16/08  7/1/08 low
BLD08-0860 RESIDENTIAL DEMO 26755 CALLE MARIA SC Coastal Streams DEMOLISH DWELLING  6/24/08  8/8/08 low
BLD08-0905 RESIDENTIAL ROOFING 34856 DOHENY PL SC Coastal Streams REROOF  7/2/08  8/5/08 low
BLD08-1111 RESIDENTIAL MISC 35031 CAMINO CAPISTRANO SC Coastal Streams LANDSCAPE FOR NEW S.F.D.  8/25/08 low
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PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
BLD08-1170 RESIDENTIAL ROOFING 27011 CALLE MARIA SC Coastal Streams TEAR OFF AND REROOF  9/2/08 low
BLD08-0737 RESIDENTIAL SFD-DTTCHD 26755 CALLE MARIA SC Coastal Streams NEW SFD  9/2/08 low
BLD07-1089 RESIDENTIAL SFD-DTTCHD 35205 BEACH SC Coastal Streams NEW S.F.D. BEACH ROAD  8/24/07  8/5/08 low
BLD08-0267 RESIDENTIAL MISC 35205 BEACH SC Coastal Streams LANDSCAPE FOR NEW S.F.D.  2/25/08  7/25/08 low

BLD08-0308 RESIDENTIAL ROOFING 35157 BEACH RD SC Coastal Streams REROOF  2/29/08  3/20/08 low
BLD08-0334 RESIDENTIAL ROOFING 35157 BEACH RD SC Coastal Streams REROOF-FLAT PORTION  3/4/08 low
BLD08-0346 RESIDENTIAL MISC 35015 CAMINO CAPISTRANO SC Coastal Streams LANDSCAPE  4/9/08 low

BLD08-0117 RESIDENTIAL MISC 35621 BEACH RD SC Coastal Streams LANDSCAPING  5/21/08 low
ENG07-0373 EC ENG Various SC Coastal Streams Encroachment  Residential 

streets per description (Pot 
Hole)

 1/23/08  6/10/08 low

ENG07-0196 GR ENG 3 White Water Lane DP Coastal Streams Precise Grading for SFR  9/14/07 med
ENG07-0370 GR ROUGH 33410 Pacific Coast Highway DP  Coastal Streams Grading Permit for 33410 PCH;  

Sea Terrace Park
 11/26/07 medium

ENG07-0341 GR ROUGH 1 NIGUEL DP  Coastal Streams GRADING FOR HOTEL 
SOUTH RESIDENTIAL TRACT 
16769

 11/26/07 medium

ENG07-0376 GR ENG 67 RITZ COVE DR DP  Coastal Streams Precise Grading for new SFR  1/11/08 medium
ENG07-0217 GR ENG 156 MONARCH BAY DR DP  Coastal Streams Grading for new SFR  5/1/08 medium
ENG07-0252 GR ENG 29 Strand Beach Dr. DP Coastal Streams Precise Grading for SFR (29 

Strand Beach Drive   Lot 58)
 10/31/07 medium

ENG07-0268 GR ENG 15 White Water Lane DP Coastal Streams SFR Grading - Headlands  (15 
White Water  Lot 20)

 1/4/08 medium

ENG07-0332 GR ENG 47 STRAND BEACH DP Coastal Streams NEW SINGLE FAMILY 
DWELLING

 1/31/08 medium

ENG07-0350 GR ENG 9 White Water Lane DP Coastal Streams Precise Grading for SFR (9 
White Water   Lot 22)

 2/21/08 medium

ENG07-0351 GR ENG 7 White Water Lane DP Coastal Streams Precise Grading SFR (7 White 
Water  Lot 23)

 2/25/08 medium

ENG08-0052 GR PRECISE 5 WHITE WATER LANE DP Coastal Streams Precise Grading Permit for SFR  
Lot  24 / 5 White Water

 4/30/08 medium

ENG08-0007 GR PRECISE 27 STRAND BEACH DRIVE DP Coastal Streams Precise Grading   HEADLANDS 
CLUBHOUSE

 5/9/08 medium

ENG08-0095 GR PRECISE 49 Beach View Ave DP Coastal Streams Precise Grading Permit SFR    
Lot 16  49 Beach View

 6/9/08 medium
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PERMIT NO PERMIT TYPE PERMITSUBTYPE SITE ADDRESS WATERSHED DESCRIPTION ISSUED FINALED Priority
ENG08-0117 GR ROUGH 49 Beach View Ave DP Coastal Streams Headlands  Stockpile on Lot 16 

FROM (15 White Water  Lot 20)
 6/18/08 medium

ENG08-0061 GR PRECISE 33 STRAND BEACH DRIVE DP Coastal Streams Rough Grading SFR   Lot 56     
33 Strand Beach Drive

 8/27/08 medium

ENG07-0125 GR PRECISE 34591 VIA CATALINA San Juan Creek Precise Grading for New Duplex 
Residence

 8/9/07  7/1/08 medium

ENG08-0073 GR PRECISE 53 STRAND BEACH San Juan Creek Precise Grading for Headlands 
SFR  53 Strand

 6/25/08 medium

ENG08-0118 IP TEMP 33471-531 SEA BRIGHT COVE San Juan Creek TR No. 16879 Street 
Improvements/Sea Bright    
Stone

 4/18/08 medium

ENG07-0198 GR PRECISE 34962 CALLE FORTUNA SC Coastal Streams PRECISE GRADING FOR SFR -
PERMIT CANCELLED

 7/31/07 medium

ENG07-0039 GR ROUGH 35200 DEL REY SC Coastal Streams ROUGH GRADING (SDP06-
25/10 SFR on Del Rey)

 8/24/07 medium

ENG08-0188 GR PRECISE 26755 CALLE MARIA SC Coastal Streams Precise Grading for SFR  7/16/08 medium
ENG07-0388 GR ENG 35200 DEL REY SC Coastal Streams PRECISE GRADING (10 SFR 

on Del Rey)
 8/8/08 medium

ENG08-0053 IP <none> 35200 DEL REY SC Coastal Streams Street Improvements (SDP06-
25/10 SFR on Del Rey)

 5/15/08 medium
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C-9.0 Existing Development 
 
C-9.1 Introduction  
 
The existing development program addresses industrial and commercial facilities, residential 
areas and homeowners associations (HOAs).  Each component is reported on individually in the 
following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, HOA Program 
 
C-9.1.1    Organizational Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
Some changes were made to the organizational charts; please refer to the Organizational Charts 
provided at the end of Section 2 of this report.  
 
C-9.2 Industrial Program (LIP Section A-9A) 
 
C-9.2.1    Inventory  
 
There is only one industrial facility within the City of Dana Point (Capistrano Beach), the 
Capistrano Unified School District Bus Yard in the San Juan Creek Watershed. The City 
coordinates with this facility on a regular basis to make sure it is in compliance with its Permit. 
This industrial site is considered medium to low priority, as they have many BMPs in place and 
the activities conducted do not pose a high threat to water quality. 
 
Bart's Iron Design, 25823 Las Vegas Avenue, Capistrano Beach, CA, 92624, phone: 949-496-
9396, may require coverage under the General Industrial Permit. The City has coordinated with 
the RWQCB to investigate this site to determine applicability of the General Industrial Permit. 
Per RWQCB staff, a notice and application was sent to this facility during the reporting period. 
The City requested, but did not receive a copy of the notice. The City has regularly checked the 
online database and as of 10/01/08, the facility has not filed a NOI. The City requests that this is 
followed up by RWQCB. 
 
C-9.3 Commercial Program (LIP Section A-9B) 
 
C-9.3.1    Inventory  

 
The City has developed an inventory of the highest priority commercial facilities within the 
City’s jurisdiction. Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below. Since the City does not have a business license program, the inventory is 
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continually being reviewed and refined. This reporting period there were some changes made to 
the inventory, such as: 
 

• some of the businesses listed were home offices where no significant activities were 
taking place, these were deleted from the inventory, 

• some businesses were inspected and the priority was changed. Please note that 
commercial businesses that were changed from high to medium or low are still 
included in this inventory. Since the City does not have a business license program, 
this is the only place, to date, that lists commercial businesses, and so for ease of 
reference, the facility has been kept on the list. 

 
As mentioned in the Executive Summary of this Report, the City has just begun a voluntary 
business registration program in Reporting Period FY07-08. As the program develops, there may 
be opportunities for enhanced outreach and tracking of local businesses. As City Council did not 
approve a mandatory business registration program, a voluntary program of this nature will have 
its limitations, but we are hopeful that this program is a first small step for a business registration 
program. 
 
Jurisdictional and Watershed Summary 

Commercial Site/Source 
Total 

Number of 
Sites 

Dana Point Coastal Streams - Retail or wholesale fueling 2 
Dana Point Coastal Streams - Eating or drinking establishments  17 
Dana Point Coastal Streams - Golf courses, parks and other 
recreational areas/facilities 

1 

San Clemente Coastal Streams - Eating or drinking establishments  3 
San Juan Creek - Automobile mechanical repair, maintenance, fueling, 
or cleaning 

14 

San Juan Creek - Boat mechanical repair, maintenance, fueling, or 
cleaning 

2 

San Juan Creek - Equipment repair, maintenance, fueling, or cleaning 2 
San Juan Creek – Car Washing (not mobile detailing) 2 
San Juan Creek – Auto parking lots & storage facilities 1 
San Juan Creek - Retail or wholesale fueling 5 
San Juan Creek - Eating or drinking establishments  80 
San Juan Creek - Mobile carpet, drape or furniture cleaning 2 
San Juan Creek - Masonry 3 
San Juan Creek - Nurseries and greenhouses 3 
San Juan Creek - Other sites determined to be significant contributors 14 
Total for all categories  151 

 
Please note that the above inventory contains only commercial facilities under the jurisdiction of 
the City of Dana Point- not facilities in the Dana Point Harbor which are under the jurisdiction of 
the County of Orange. 
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The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal, and is included at the end of this Section. 
 
C-9.3.2    Prioritizations 
 
The City maintains an inventory of the highest threat commercial sites. A summary of the 
facilities by watershed is provided below.  
 
Jurisdictional and Watershed Summary 

Commercial High Priority 
Facility 

Number of 
highest 
threat  

priority 
facilities 

Dana Point Coastal Streams 23 
San Clemente Coastal Streams 3 
San Juan Creek 130 
Total Number of facilities 151 

 
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal at the end of 
this section. 
 
C-9.3.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.   
 
The City continues to use the brochures created by the Orange County Public Education 
subcommittee along with the CASQA BMP Fact Sheets for Commercial Facilities. Stickers and 
posters and an educational video are also provided during inspections. 
 
C-9.3.4    Inspections 
 
Although the City’s Stormwater Permit does not require mandatory scheduled inspections of 
commercial facilities, the City has continued its proactive inspection program during the 
reporting period. The City’s inspection program is conducted in addition to the stormwater 
observation inspections conducted by the Orange County Health Care Agency. Both programs 
combined provide a comprehensive commercial inspection program utilizing existing resources. 
The inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
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The number of inspections completed during the current reporting year for each type of 
commercial site is presented below.  The second column indicated the number of sites that have 
been inspected since the Third Permit Adoption. It is important to note that this table provides 
the number of sites that have been inspected, not the number of inspections conducted. The 
number of inspections would be much higher. 
 
Jurisdictional Summary 

Commercial Site/Source 

Number of 
Sites/Sources 
Inspected this 

Reporting 
Period 

Total Number Since Third Permit 
Adoption 

Automobile mechanical repair, 
maintenance, fueling, painting or cleaning 

1 14 

Boat mechanical repair, maintenance, 
fueling, or cleaning 

1 2 

Equipment repair, maintenance, fueling, or 
cleaning 

 1 

Pool/Fountain Cleaning   
Mobile automobile or other vehicle 
washing 

  

Automobile (or other vehicle) parking lots 
and storage facilities 

  

Retail or wholesale fueling 2 5 
Eating or drinking establishments and 
hotels 

106 112 

Mobile carpet, drape or furniture cleaning  1 
Masonry  2 
Painting and coating  1 
Landscaping, Nurseries and greenhouses  4 
Golf courses, parks and other recreational 
areas/facilities, including Doheny State 
Park 

 3 

Others – Animal feed store, storage, 
lumber, steel, misc. 

 22 

Total for all categories for current 
reporting year 

110 167 

 
As food facilities are the dominant type of business within the City of Dana Point, the City has 
implemented a comprehensive inspection program to address this type of facilities via a NPDES 
and Rooftop Inspection Program. During the reporting period, 154 NPDES and Roof Top 
inspections were conducted. 68% (70) sites were in compliance during the first inspection. 
Compliance was achieved at all sites during the inspection program. The majority of issues 
concerned roof top maintenance, such as grease on roof, no absorbent for the exhaust fan and a 
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drip pan that needs to be maintained. The City feels that it is important to continue this program 
as it could play a role in bacteria load reductions. 
 
South Coast Water District (SCWD) also conducts quarterly inspections at all significant food 
facilities, as part of their grease control program (Fats Oil & Grease (FOG)).  
 
In addition to the City & SCWD inspections, the Orange County Health Care Agency (OCHCA) 
conducted 369 inspections and identified 30 issues. Seven sites did not have the proper 
documentation for the grease interceptor maintenance and the other issues involved the trash 
containers needing to be emptied or the trash area needed to be cleaned. 
 
The number of non-compliant facilities identified during these inspections is presented below: 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
37 55 

 
In addition to the inspections noted above, reports of concern are investigated as reported 
through email, the City’s water quality hotline number or the City’s Water Quality Engineer’s 
phone. Most concerns consisted of illegal hosing, suspected mat washing, dirty trash/grease 
storage areas, minor construction, and overwatering. These issues are reported in the ID/IC 
Section of this Report. 
 
C-9.3.5    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspectors may encounter situations where BMPs are in place but are not effectively applied.  
The inspectors use their best professional judgment and decide how much time to allow the 
owner/operator to correct the problem. Due to the subjectivity and lack of defined definitions of 
“BMPs fully implemented”, “BMPs partially implemented” and “No BMPs implemented” in the 
County-wide annual report format, the City is hesitant to use these terms. Therefore we have 
characterized all inspected facilities without chronic violations as “BMPs partially 
implemented”. Though we could probably justify using the “BMPs fully implemented” we are 
hesitant, as the inspections are conducted at a point in time and there could be issues that we are 
not aware of and it seems like there is always room for improvement and the “fully 
implemented” term does not portray this. 
 
C-9.3.6    Enforcement  
 
A number of different City staff members undertake enforcement activities according to the 
City’s adopted Stormwater and Urban Runoff Pollution Controls Ordinance, Chapter 15.10 of 
the Dana Point Municipal Code (DPMC) and the countywide accompanying Enforcement 
Consistency Guide.  The enforcement mechanisms available are summarized in this section and 
detailed in the City’s LIP. 
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Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
The City continues its cooperative approach to achieve compliance in lieu of citations for a first 
offense and take the time to educate and provide resources and offer options for solutions to 
address any noncompliances. This cooperative effort has demonstrated success in achieving 
compliance. Progressive enforcement is enacted as appropriate. 
 
For the City’s NPDES and Roof Top Inspection Program, the inspector works with the facility 
until compliance is achieved and verified with a follow-up inspection. All facilities are in 
compliance at the end of the program. 
 
For a summary of enforcement actions taken, please see Section 10, ID/IC of this report. 
 
It appears that multiple eyes and ears by a variety of different inspectors/agencies are getting the 
complementary messages out and that commercial businesses are becoming more aware of how 
their activities can impact the environment, and compliance can usually be achieved 
cooperatively. 
 
C-9.3.7    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City will 
provide oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City is required to send a written report within 5 days detailing the nature of the 
non-compliance and any corrective action taken. 
 
During the reporting period, there were no commercial facilities that were determined to pose a 
threat to human health or the environment. 
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9.3.8    Training and Outreach 
 
Training 
 
See Section 5, Municipal Training for All Staff Training. 
 
Outreach 
 
The City reaches out to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
educational letters provided after inspections, development and distribution of brochures, 
posters, fact sheets, posting information on the City’s webpage, etc.   In addition to the general 
outreach materials provided to a variety of audiences identified in Section 6 of this Report, the 
following outreach was provided specifically to target businesses during the inspections. 
 
Jurisdictional Summary - Printed Materials 

Poster, Brochure, or Fact Sheet 
Title/Subject Number Distributed Distribution Method(s) and 

Location(s) 
Orange County Restaurant BMP brochure 103 Distributed during inspections 
Orange County BMP brochures, various 

topics, as applicable 20+ Distributed during inspections, or 
mailed as a follow-up 

Orange County BMP Poster for 
Food/Restaurants 103 Distributed during inspections 

OC Auto brochure 20+ Distributed during inspections for 
training session 

OC BMP Poster for Gas Stations 2 Distributed during inspections 
Total number of outreach materials 
distributed to commercial facilities 
during the current reporting year 

248+  

 
Website 
 
The City’s website, www.danapoint.org, Water Quality, contains a number of resources and 
items of information regarding existing development, including: brochures, the City’s Urban 
Runoff Manuals, a reference to the CASQA Handbooks and BMP Fact Sheets, and general urban 
runoff information. 
 
C-9.4 Residential Program (LIP Section A9-C) 
 
C-9.4.1    Inventory  
 
The City of Dana Point has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis, as needed and is provided to 
the Regional Boards as a part of the Annual Progress Report submittal.  It should be noted that 
Dana Point is built out and there have been no changes to the residential inventory since the third 
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term Permit. A summary of the City of Dana Point’s current residential inventory is provided in 
the table below.  

Watershed 
 

Total Residential 
Land Use Area 

(Sq. miles) 

Total Residential Land Use 
Area 

Adjacent or Discharging 
Directly to an ESA 

(Sq. miles) 

Tributary to 303(d) 
Listed Watershed* 

Dana Point 
Coastal Streams 1.25 n/a 1.25 

San Clemente 
Coastal Streams 0.38 n/a 0.38 

San Juan Creek 1.78 n/a 1.78 
Total 3.41  3.41 

 
*The entire City is tributary to 303(d) listed waterbodies, impaired by bacteria. 
 
C-9.4.2    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The City also utilizes the County-developed brochures to 
educate residents about potential impacts of residential activities. 
 
C-9.4.3    Enhanced Implementation 
 
As mentioned above, all residential areas were identified for enhanced implementation.  The 
steps taken by the City to minimize the impact of these residential areas to surrounding ESAs 
and 303(d) listed waterbodies are outlined in the LIP.  The table below summarizes the 
significant activities that were accomplished during the current reporting year.  
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Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 

Watersheds ESA 
Residential 

Pollutant/Activ
ity of Concern 

Identified BMP Status of BMP 
Implementation 

Dana Point 
Coastal Streams 
(DPSC) 
 
San Clemente 
Coastal Streams 
(SCCS) 
 
San Juan Creek 
(SJC) 

Pacific 
Ocean 

bacteria,  
 
over watering,  
 
pet waste,  
 
fertilizers,  
 
private sewer 
spills 

Salt Creek Ozone Treatment 
Plant (DPCS) 
 
Epidemiology and microbial 
source tracking Study at 
Doheny State Beach/San 
Juan Creek (SJC) 
 
North Creek Ozone Pilot 
Project (SJC) 
 
 
All Watersheds: 
 
Outreach – pet waste pick-
up, sweep it up, outdoor 
water conservation, no car 
washing, and private sewer 
lateral maintenance.  
 
SCWD Root Control 
Program 

The Ozone Treatment 
Plant was completed in 
November 2005. 
ONGOING. 
 
 
SCCWRP, with support 
from the City was 
awarded grant funding to 
conduct an epidemiology 
and microbial source 
tracking study for 2007-
2008-2009 
 
The North Creek Ozone 
Pilot Project 
demonstrated positive 
results and will continue 
to operate as funding 
allows. 
 
Provide pet poop pick up 
bags in parks and 
distribute portable 
containers at events. 
ONGOING 

 
The City believes that outreach and action regarding efficient irrigation will have a significant 
effect in reducing urban runoff. South Orange County Cities have cooperatively received a grant 
under the consolidated grants program, for the SmarTimer Edgescape Evaluation Program 
(SEEP) which has been developed to quantify anticipated reduction in urban runoff and 
associated pollutants based on implementation of a number of irrigation-based BMPs. This 
project will begin in 2007 and be complete in 2008. See HOA section below for more info. 
 
The City’s cooperative relationship with SCWD helps to maximize resources while providing 
outreach on complimentary topics of water conservation, urban runoff and private sewer lateral 
maintenance. The City and SCWD began a monthly column in the newest local paper, the Dana 
Point Times, called “harboring the Good Life” (the city’s motto) and focuses on all things water 
–water conservation, wastewater and stormwater,  
 
To address the main cause of the private sewer spills, root build up in private laterals, SCWD has 
implemented a proactive program to address this issue. It should be noted that private laterals are 
not owned or maintained by the sewer district and therefore the property owner is responsible for 
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maintenance. The program involves mailing notification letters to residences with observed root 
problems based on SCWD’s regular main line video inspections. These letters inform the 
residents that roots have accumulated in their privately owned sewer lateral and that it is their 
responsibility to remove the blockage to prevent potential sewer back-ups. The letters also 
provide resources to address the issue. This program will continue over two years with a goal of 
mailing 200 letters per year and verification of the cleaning.  
 
C-9.4.4    Water Pollution Complaints/Incidents 
 
The residential program relies, in part, upon observations by municipal employees working in or 
assigned to residential areas and on complaints received from residents through the water 
pollution problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program. Please see Section 10 for a 
summary of water pollution cases. Most of the residential concerns reported consisted of over-
irrigation and residential construction issues. 
 
C-9.4.5    Enforcement Actions 
 
Please see Section ID/IC for a summary of enforcement actions. 
 
C-9.4.6    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and distribution 
of brochures, posters, fact sheets, posting information on the City’s webpage, etc.    
 
A summary of the outreach efforts made during the current reporting year is provided in Section 
6, Public Education, of this report. 
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.  See Section 5, 
Municipal Activities above for details regarding municipal staff training.  
 
C-9.5 HOA Program (LIP Section A-9D) 
 
C-9.5.1    Inventory  
 

0033716



SECTION C-9, Existing Development   

Orange County Stormwater Program C-9-11 October, 2008 
 
DAMP Appendix C-9   

The City has developed a watershed-based inventory and map of HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA or are tributary to a 303(d) listed 
waterbody may be targeted for enhanced implementation of BMPs based on the activities of 
concern that are identified.  The HOA inventory is updated on an ongoing basis and is provided 
to the Regional Boards as a part of the Annual Progress Report submittal.   
 
The current inventory and draft map are included at the end of this Section. 
 
C-9.5.2    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat HOA activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
HOA should implement.  
 
C-9.5.3    Enhanced Implementation 
 
As indicated above, all HOA areas within the City of Dana Point are tributary to the Pacific 
Ocean, a 303(d) water body impaired for bacteria. The City has developed additional controls to 
address the impairment. The additional controls are detailed in the HOA Urban Runoff 
Requirements Manual which was provided in previous annual reports and is included in the LIP. 
Enhanced controls for residents and HOAs focus on the priority pollutant, bacteria, via 
addressing proper disposal of pet waste, over-irrigation, and private sewer lateral maintenance. 
 
Under the City’s HOA inlet filter incentive program, the City funded street catch basin inlet 
filters in two private coastal HOAs: Monarch Bay HOA and Chelsea Pointe HOA had inlet 
filters installed in September 2007. The HOAs have committed to fund the maintenance so that a 
sense of stewardship is instilled. The program has also increased awareness of water quality 
programs and efforts in these HOAs.  

The City has prepared an HOA Storm Drain survey with the intent of contacting each HOA to 
get a better idea of irrigation schedules, storm drain inventories, BMPs implemented, etc. This 
program was halted due to difficulty of contacting a HOA and lack of resources and other 
priority tasks. With the assistance of a part-time intern, this program may be again attempted. 
The City received nine (9) completed surveys. The City also conducted two (2) HOA 
presentations during the reporting period. Preliminary results indicated that the responsible party 
contact information for HOAs are very difficult to reach and many times calls and emails are not 
responded to. It is also apparent that HOA’s are either really interested in water quality or not at 
all. 
 
Strengthening the relationships and coordination fostered during the development of the South 
Orange County Integrated Regional Watershed Management Plan process, South Orange 
County Cities, along with MWDOC, successfully prepared a complex and comprehensive 
project that was awarded funding under the Consolidated Grants Program this year. The 
SmarTimer Edgescape Evaluation Project (SEEP) involves monitoring the effectiveness of 
implementation of irrigation-based BMPs, such as SmarTimers, edgescaping projects and a 
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combination thereof, in the reduction of urban runoff and associated pollutants. The pre-project 
(baseline) sampling began in May 2007 and continued through August/September 2007 
depending on the site. The data analysis of the before data has begun. The project is now in the 
implementation phase where the sites are going to be implementing the appropriate irrigation-
based BMPs by April 2008. The post-project sampling program will begin in May 2008. So far 
the project has come together quite nicely, especially since it is quite a complex project with a 
large number of participating agencies. We look forward to seeing the results and effectiveness 
of the BMPs. The results will help us direct our efforts in regard to controlling urban runoff 
from over-irrigation, and help us estimate load reductions based on BMPs.  This is another good 
source control effort.   
 
Addressing over irrigation continues to be a high priority issue to address in order to control 
nuisance runoff for the City of Dana Point. Partnering with SCWD and the Tri-cities water 
savers group, we have achieved success  in getting the word out regarding rebate programs that 
can help residents, businesses and HOAs maximize efficiency of their irrigation systems and 
prevent runoff to the maximum extent practicable. This past year resulted in a marked increase of 
participants in the Save-A-Buck Rebate program. 
 
Table: #Valves converted to Smartimer control 

Agency FY 04-05 FY 05-06 FY 06-07 FY 07-08 TOTAL 
SCWD 12 54 616 944 1626 
 
 
Table: # Smartimers Installed under Rebate Programs 

Agency FY 04-05 FY 05-06 FY 06-07 FY 07-08 TOTAL 
SCWD 2 7 46 56 111 
 
In FY07-08 – 207 rotating nozzles were installed. 
 
In FY07-08, 62 meters are in the Landscape Performance Certification Program 
 
The City works with SCWD on outreach efforts regarding the Save-a-Buck Rebate Program and 
it has been acknowledged that more effective outreach on the rebate program is needed. The City 
has also joined with San Clemente, San Juan Capistrano, the Municipal Water District of Orange 
County and South Coast Water District to form the “Tri-City Water Savers” group to prepare an 
action plan to improve outreach effectiveness regarding the ET controller rebate program, the 
Protector Del Agua landscaper certification program and www.waterbudgets.com program, 
targeting HOAs. The group meets monthly, in general, and has greatly benefited from combining 
resources to achieve common goals. These types of programs would not be able to be 
implemented in a single City, especially with the high work load of staff. Working together and 
delegating tasks, as well as combining water conservationists and water quality program 
managers together has been instrumental in the success and achievements of this program. 
 
During the reporting period, the team developed a workshop concept, including an outline, 
agenda and materials for HOA board members, landscapers and Property Managers on water 
quality regulations and water conservation focusing on landscaping. The first workshop was held 
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in August 2007. The program was so successful that it is going to be used as a model throughout 
Orange County, in coordination with the Municipal Water District of Orange County 
(MWDOC). 
 
 
C-9.5.4    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including HOA areas, are summarized in the ID/IC Section C-10 of 
this report.     
 
During the reporting period, the City relied on educational letters to obtain compliance for 
eroded slopes and over-irrigation issues. Digital photos of over-irrigation has demonstrated to be 
very effective in getting HOAs to have their landscapers out to remedy broken sprinkler heads, 
over-watering, etc. All field staff have been trained to take photos of significant over-irrigation 
and provide them, along with location information, to the City’s Water Quality Engineer for 
follow-up. 
 
C-9.5.5    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the HOA program.  
The City encourages the implementation of a set of designated BMPs for HOAs.  The BMPs are 
presented in a series of fact sheets specific to high threat activities.  The City has developed 
outreach efforts to encourage the use of the designated BMPs.  This outreach has included efforts 
such as mailings, holding presentations, development and distribution of brochures, posters, fact 
sheets, posting information on the City’s webpage, etc.   A summary of the general outreach 
efforts made during the current reporting year is provided in Section 6, Public Education of this 
report. 
 
The City has coordinated with HOAs and provides articles for their newsletters; for example, 
Monarch Bay HOA sent out a newsletter in January 2007. The difficulty in keeping this a regular 
practice is the high turnover rate of property managers. It seems like the minute one makes a 
good contact, the person leaves or changes position and then the contact is gone, so there is a 
constant issue in keeping current contacts for HOAs. In addition, surprisingly enough, it is 
difficult for the City to obtain and maintain a list of HOA Board members, as this information is 
not readily available and appears to be deemed confidential. 
 
Twenty-eight (28) HOAs also published a City drafted “Ring in the new year with Pledge to do 
Your Part Newsletter” in their first newsletter of the 2008 calendar year. This effort reached 
approximately 1755 residences in January/February 2008. Not all HOAs have newsletters so the 
City focused on the bigger HOAs that do have a newsletter. 
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Dana Point observed that there were six HOAs with manned gates and thought this would be a 
good opportunity for the gate guards to distribute brochures to high priority contractors, such as 
mobile detailers and construction contractors. The HOA has to get Board approval to participate 
in the program but with some aggressive encouragement by the city, all six HOAs agreed to 
distribute the brochures. The need for a mobile detail brochure initiated the creation of one which 
is attached in Section 6 of this report. 
 
Targeted Outreach: 
 
Several residences with over watering in same neighborhood initiated an outreach to 52 
residences on Camino Capistrano between Via California and Via Catalina. We included general 
household tips, overwatering rebate information, and landscaping brochures for their contractors 
in English and Spanish. 
 
To address an ongoing issue with a mobile detailer the City cooperated with Capistrano Bay 
Estates to coordinate inspection and enforcement when the alleged violator entered the site. 
 
Training 
 
The successful implementation of the HOA program relies on education of municipal employees 
that conduct activities in residential areas.  Therefore, it is important that these employees are 
trained on the various aspects of the program.    
 
Please refer to Section 5, Municipal Activities, of this report for the training conducted during 
the reporting period. 
 
C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
There are no significant program modifications that will be made to the Existing Development 
Program at this time. The City feels that it has made some progress in coordinating with HOAs 
through the Tri-City Water Savers and has benefited from the ability to combine resources with 
other Cities to implement some programs. We look forward to continuing this cooperative 
relationship. 
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City of Dana Point
FSE / NPDES INSPECTION PROGRAM / 2007-2008

# Facility Name # Street Unit # City Zip Facility Contact Phone Insp. Date WATERSHED
46 Ichibiri Japanese 16 Monarch Bay Plaza Dana 92629 Yuji-Owner 661-1544 07/18/08 Dana Point Coastal Streams
47 Stellas Serious Italian 17 Monarch Bay Plaza Dana 92629 David-Chef 234-1679 07/18/08 Dana Point Coastal Streams
67 The Saint Regis-Club 19 1 Monarch Beach Resort Dana 92629 Dan Moore-Dir.Eng. 234-3200 08/04/08 Dana Point Coastal Streams
68 The Saint Regis-Main Kitchen 1 Monarch Beach Resort Dana 92629 Dan Moore-Dir.Eng. 234-3200 08/04/08 Dana Point Coastal Streams
79 The Ritz Carlton-Main Kitchen 1 Ritz Carlton Drive Dana 92629 Pat-Engineering 240-5098 08/05/08 Dana Point Coastal Streams
80 The Ritz Carlton-Promenade 1 Ritz Carlton Drive Dana 92629 Pat-Engineering 240-5099 08/05/08 Dana Point Coastal Streams
81 Café Mezzaluna 2 Ritz Carlton Drive 102 Dana 92629 Jimmy-Owner 276-7900 08/05/08 Dana Point Coastal Streams
82 Crab Cove Euro-Asian Cuisine 8 Monarch Bay Plaza Dana 92629 Dan-Mgr. 240-4401 08/05/08 Dana Point Coastal Streams
84 Brio Tuscany 24050 Camino Del Avion Dana 92629 Pepe-Mgr 443-1476 08/05/08 Dana Point Coastal Streams
87 Round Table Pizza 32525 Street of the Golden Lantern B Dana 92629 Rafael-Mgr. 496-9800 08/05/08 Dana Point Coastal Streams
88 El Pollo Loco #3273 32535 Street of the Golden Lantern Dana 92629 Lorena-Mgr. 443-0506 08/05/08 Dana Point Coastal Streams
89 Mario's Restaurant by the Sea 32545 Street of the Golden Lantern Dana 92629 Hoosh-mgr 240-1967 08/05/08 Dana Point Coastal Streams
90 Ralph's # 739 32555 Street of the Golden Lantern Dana 92629 Craig Totman 661-6334 08/05/08 Dana Point Coastal Streams
91 Salt Creek Grille 32802 Pacific Coast Highway Dana 92629 Chris-GM 661-7799 08/05/08 Dana Point Coastal Streams
93 Monarch Bay Club 500 Monarch Bay Drive Dana 92629 Tad-GM 234-3330 08/14/08 Dana Point Coastal Streams
94 Gelson's Market 24 Monarch Bay Plaza Dana 92629 Tim-Mgr. 488-8147 08/21/08 Dana Point Coastal Streams
100 Aegis Assisted Living 26922 Camino De Estrella Dana 92624 Patrick-Mgr. 488-2650 Dana Point Coastal Streams
52 Riviera Shores Resort 34642 Pacific Coast Highway Capist 92624 Mike-GM 248-2944 07/28/08 San Clemente Coastal Streams
53 Sushi Kiyo 34700 Pacific Coast Highway 106 Capist 92629 Kiyoshi-Owner 489-8222 07/28/08 San Clemente Coastal Streams
99 Island Style Taco 26881 Camino De Estrella Capist 92624 James-Owner 489-2276 San Clemente Coastal Streams
1 Buena Vista Market 34065 La Plaza Dana 92629 Juan Miranda-Owner 496-6491 07/01/06 San Juan Creek
2 Kokomo's Pizza 33495 Del Opispo St. Dana 92629 Moe-Mgr. 488-0404 06/19/08 San Juan Creek
3 Casanova 33585 Del Opispo St. D Dana 92629 Nik-Mgr. 496-0992 06/19/08 San Juan Creek
4 Albertson's # 6558 33601 Del Opispo St. Dana 92629 Kiere-Mgr. 496-7900 06/19/08 San Juan Creek
5 Dippity Donuts 33621 Del Opispo St. C Dana 92629 Tek-Mgr. 240-6064 06/19/08 San Juan Creek
6 Las Golondrinas 34069 Doheny Park Rd. Capist 92624 Steve/Liz-Owner 240-8659 06/19/08 San Juan Creek
7 The Fountains 25401 Sea Bluff's Drive Dana 92629 Robert May-dir 234-3000 06/27/08 San Juan Creek
8 Capo Calvary School 25975 Doheny Park Road Capist 92629 Skip-Mgr. 496-3513 06/27/08 San Juan Creek
9 Donut World 34130 Doheny Park Rd. Capist 92624 Sam-Owner 496-2454 06/27/08 San Juan Creek
10 Lucy's El Patio Café 34226 Doheny Park Rd. Capist 92624 Lucy-Mgr. 496-9074 06/27/08 San Juan Creek
11 Coconuts Caribbean Grill 34235 Doheny Park Rd. Capist 92624 Susan-Mgr. 487-5185 06/27/08 San Juan Creek
12 Denny's 34242 Del Opispo St. Dana 92629 Fernando-GM 489-4383 06/27/08 San Juan Creek
13 Mori Sushi 34320 Pacific Coast Highway B Dana 92629 Kim-owner 240-3389 06/27/08 San Juan Creek
14 Bubba Kahuna's 34320 Pacific Coast Highway H Dana 92629 Scott-Owner 496-0119 06/27/08 San Juan Creek
15 A's Burgers 34344 Pacific Coast Highway Dana 92629 Mahin-Owner 496-4460 06/27/08 San Juan Creek
16 Hennessey's Tavern 34111 La Plaza Dana 92629 Bob-Mgr. 488-0121 06/30/08 San Juan Creek
18 Aurora's Taqueria 34146 Pacific Coast Highway Dana 92629 Aurora-Owner 496-4669 06/30/08 San Juan Creek
19 Harbor House Café 34157 Pacific Coast Highway Dana 92629 Miguel-Mgr. 496-9270 06/30/08 San Juan Creek
20 Taco Surf 34195 Pacific Coast Highway Dana 92629 George-Owner 661-5754 06/30/08 San Juan Creek
22 Domino's Pizza #8340 24681 La Plaza 130 Dana 92629 Chris-GM 248-1938 07/01/08 San Juan Creek
23 The Wicked Garden 34085 Pacific Coast Highway  Dana 92629 Tim-Owner 493-7379 07/01/08 San Juan Creek
24 Tutor & Spunky's Deli #2 34085 Pacific Coast Highway 116 Dana 92629 Tom-Owner 248-9008 07/01/08 San Juan Creek
25 Taco Bell #3607 34117 Pacific Coast Highway Dana 92629 Jim-Mgr. 248-0910 07/01/08 San Juan Creek
26 Maki Yaki 34119 Pacific Coast Highway C Dana 92629 Joseph Yang-Owner 234-1235 07/01/08 San Juan Creek
27 Pizza Hut #705481 34119 Pacific Coast Highway A&B Dana 92629 Pilar-Mgr. 240-7500 07/01/08 San Juan Creek
28 Blue Dolphin Restaurant 34130 Pacific Coast Highway Dana 92629 Mey-Owner 489-2936 07/01/08 San Juan Creek
29 Dana Point Donuts 34135 Pacific Coast Highway A  Dana 92629 Samantha-Mgr. 240-3087 07/01/08 San Juan Creek
30 Gen Kai 34143 Pacific Coast Highway Dana 92629 Joseph-Mgr. 240-2004 07/01/08 San Juan Creek
31 Peking Dragon 34171 Pacific Coast Highway Dana 92629 Shane-Mgr 493-9499 07/01/08 San Juan Creek
32 Bella Napoli 34212 Pacific Coast Highway Dana 92629 Masood-Owner 496-0009 07/01/08 San Juan Creek
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33 Carlos Mexican Restaurant 34224 Pacific Coast Highway Dana 92629 Carlos-Owner 496-4470 07/01/08 San Juan Creek
34 The Chart House 3442 Street of the Green Lantern Dana 92629 Jim-Mgr. 493-1183 07/17/08 San Juan Creek
35 Jack's 24462 Del Prado Dana 92629 Jack-Owner 489-1903 07/17/08 San Juan Creek
36 Bonjour Café & Bistro 24633 Del Prado Dana 92629 Pascal-Owner 496-6368 07/17/08 San Juan Creek
37 Renaissance Dana Point 24701 Del Prado Dana 92629 Bill-Owner 661-6003 07/17/08 San Juan Creek
38 Stuft Pizza 24821 Del Prado Dana 92629 Juan-Mgr. 240-6444 07/17/08 San Juan Creek
39 Ralph's #188 24871 Del Prado Dana 92629 Alan-Mgr. 661-4145 07/17/08 San Juan Creek
40 Chronic Tacos 34255 Pacific Coast Highway Dana 92629 Deborah-Owner 481-3720 07/17/08 San Juan Creek
41 Subway #3339 34255 Pacific Coast Highway 118 Dana 92629 Jill-Mgr. 443-9823 07/17/08 San Juan Creek
42 McDonald's # 7214 34277 Pacific Coast Highway Dana 92629 Alexandra-Mgr. 724-8907 07/17/08 San Juan Creek
43 Del Taco #693 34289 Pacific Coast Highway Dana 92629 Ramon-Mgr. 661-7544 07/17/08 San Juan Creek
44 Blue Lantern Inn 34343 Blue Lantern Drive Dana 92629 Lin -Director 661-1304 07/17/08 San Juan Creek
45 Cannons 34344 Street of the Green Lantern Dana 92629 Steve-Mgr. 496-8497 07/17/08 San Juan Creek
48 Smokey's BBQ 32860 Pacific Coast Highway Dana 92629 Brad-Mgr 388-8102 7/18/2008 San Juan Creek
49 Ribjoint 34294 Pacific Coast Highway Dana 92629 Sam-Owner 661-9500 07/28/08 San Juan Creek
50 Jack In The Box #161 34297 Pacific Coast Highway Dana 92629 Julie-Mgr. 443-4054 07/28/08 San Juan Creek
51 Tresca Restaurant 34402 Pacific Coast Highway Dana 92629 Frank-Dir. Of Eng. 661-1100 07/28/08 San Juan Creek
54 Luciano's Italian Restaurant 24312 Del Prado Dana 92629 Jason-Owner 661-6500 07/30/08 San Juan Creek
55 Shanghai Charlie's 34121 Doheny Park Rd. Capist 92624 Kevin-Mgr. 661-2507 07/30/08 San Juan Creek
56 Olamendi's Mexican Food 34660 Pacific Coast Highway Capist 92624 Jorge-Owner 661-1005 07/30/08 San Juan Creek
57 Agostino's 34700 Pacific Coast Highway 100 Capist 92624 Augistino-Owner 661-8266 07/30/08 San Juan Creek
58 Ristorante Ferrantelli 25001 Dana Point Harbor Drive Dana 92629 Masood-Owner 493-1401 07/31/08 San Juan Creek
59 RJ's Café 25001 Dana Point Harbor Drive F120 Dana 92629 RJ-Owner 218-5757 07/31/08 San Juan Creek
60 Beach Cities Pizza II 34155 Pacific Coast Highway D Dana 92629 John-Owner 496-2670 07/31/08 San Juan Creek
61 The Brig Restaurant 34461 Golden Lantern Dana 92629 Kevin-Owner 496-9046 07/31/08 San Juan Creek
62 Gemmell's 34471 Golden Lantern Dana 92629 Byron-Owner 234-0063 07/31/08 San Juan Creek
63 Beach Cities Pizza 34473 Golden Lantern Dana 92629 John-Owner 496-2670 07/31/08 San Juan Creek
65 El Torito Grill 34521 Golden Lantern Dana 92629 Bob-Mgr. 496-6311 07/31/08 San Juan Creek
66 Harpoon Henry's 34555 Golden Lantern Dana 92629 Bob-Owner 493-2933 07/31/08 San Juan Creek
69 Dana Point Yacht Club 24399 Dana Drive Dana 92629 Kevin-Mgr. 496-2900 08/04/08 San Juan Creek
70 Dana West Yacht Club 24601 Dana Drive Dana 92629 Lezlie-Mgr. 661-1185 08/04/08 San Juan Creek
71 Aventura Sailing Association 24707 Dana Drive Dana 92629 Felicia-dir.  240-0101 08/04/08 San Juan Creek
72 Laguna Cliffs Marriott 25135 Park Lantern Dana 92629 Angelina-Eng. 661-5000 08/04/08 San Juan Creek
74 Jolly Roger 34661 Golden Lantern Dana 92629 Jim Lasko-Owner 496-0855 08/04/08 San Juan Creek
75 Jon's Fish Market 34665 Golden Lantern Dana 92629 Jon-Mgr. 496-2807 08/04/08 San Juan Creek
76 Harbor Delicatessen 34667 Golden Lantern Dana 92629 Jimmy-Owner 496-0424 08/04/08 San Juan Creek
77 Turk's 34683 Golden Lantern Dana 92629 Kandy-Mgr. 493-3088 08/04/08 San Juan Creek
78 Wind & Sea 34699 Golden Lantern Dana 92629 Jay-Mgr 496-6500 08/04/08 San Juan Creek
83 Dana Kai 24050 Camino Del Avion Dana 92629 Vanessa-Mgr 489-8168 08/05/08 San Juan Creek
85 Burger King # 6942 32505 Street of the Golden Lantern Dana 92629 Avinash Singal 493-9664 08/05/08 San Juan Creek
86 Pick Up Stix 32525 Street of the Golden Lantern Dana 92629 Alan Levey 496-2822 08/05/08 San Juan Creek
92 Thai Dara 34255 Pacific Coast Highway 115 Dana 92629 Mimi-Owner 661-1251 08/05/08 San Juan Creek
95 Dana Hills High School 33333 Golden Lantern Dana 92629 Dawn-CVUSD 489-7375 open sept San Juan Creek
96 Proud Mary's 34689 Golden Lantern Dana 92629 Steve Zdrakas-Owner 493-5853 re-const San Juan Creek
97 Zushi Japanese 24961 Dana Point Harbor Drive Dana 92629 Mariko-Owner 240-6610 remodel San Juan Creek
98 Doheney Beach Snack Bar 25300 Dana Point Harbor Drive Dana 92629 na na seasonal San Juan Creek
17 The Fish Bucket 34111 La Plaza Dana 92629 Bob-Mgr. 488-0121 06/30/08 San Juan Creek 
21 Kaleyard Chinese Cuisine 34212 Pacific Coast Highway C Dana 92629 Jing Ha-Owner 493-8586 06/30/08 San Juan Creek 
64 The Harbor Grill 34499 Golden Lantern Dana 92629 John -Owner 240-1416 07/31/08 San Juan Creek 
73 The Beach House 31742 Dana Point Harbor Drive Dana 92629 Matt-GM 496-7310 08/04/08 San Juan Creek 
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FIRMNAME MAILSTREET City State Zip Facility Type Priority Watershed Phone Contact Inspection Dates Email/Website

AAMCO 
Transmissions 33990 Doheny Park Rd

Capistrano 
Beach CA 92624

Auto 
Repait/Maintenan
ce/Cleaning High San Juan Creek

949-496-1211, 
949-221-8050 Andrew M. Ream

3/24/2005
February 13, 2007

Al Sal Oil Co 
#7329-31303 34306 Pacific Coast Highway Dana Point CA 92629 Retail Fueling medium San Juan Creek 949-240-3799 4/5/2007

Barts Iron Design 
inc 25823 Las Vegas

Capistrano 
Beach CA 92624

Other - Structural 
Steel Fabricators High San Juan Creek 949-496-9396 Ron Youngblood 3/24/2005

Best Western Inn 
by the Sea 34744 Coast Highway

Capistrano 
Beach CA 92624

Eating/Drinking 
Establishment medium San Juan Creek 949-240-0150 Amit/Nasha 4/27/2004 amit.jain@cox.net

Bill Mathes 
Welding 25882 Victoria Dana Point CA 92629

Equipment 
repair/Maintenanc
e/Cleaning High San Juan Creek

Caltrans 34500 Santa Fe Ave
Capistrano 
Beach CA 92624 Other - Storage High San Juan Creek unmanned 3/24/2005

Cannan-red 25830 Victoria Blvd Dana Point CA 92629 Other - Storage High San Juan Creek 949-496-7545
Capistrano Beach 
76 34131 Doheny Park Rd Dana Point CA 92629 Retail Fueling San Juan Creek
Capistrano Beach 
Resort 34743 Pacific Coast Hwy

Capistrano 
Beach CA 92624

Eating/Drinking 
Establishment medium San Juan Creek 949-248-1316 Dr. Nabil Nasre 3/30/2004

Capistrano 
Seaside inn 34862 Pacific Coast Hwy

Capistrano 
Beach CA 92624

Eating/Drinking 
Establishment medium San Juan Creek 949-496-1399

Rahul Arya, 
Solanki 3/30/2004

Capistrano 
Surfside Inn 34680 Pacific Coast Hwy

Capistrano 
Beach CA 92624

Eating/Drinking 
Establishment medium San Juan Creek 949-240-7681 Carol, Diana 4/6/2004

Capistrano 
Unified School 
District Grounds 
Yard Victoria

Capistrano 
Beach CA 92624 Other - Storage High San Juan Creek 949-489-7027 Louis Camacho 10/24/2005

lcamacho@capousd.k12.
ca.us

Chevron#97460 34164 Pacific Coast Hwy Dana Point CA 92629 Retail Fueling medium San Juan Creek 949-496-9565 4/5/2007
CPH Resorts 1, 
LLC 33103 Niguel Dana Point CA 92629 Golf Courses High Salt Creek 949-248-8394 7/18/2006

D & H Automotive 
Machine 25815 Las Vegas Ave

Capistrano 
Beach CA 92624

Auto 
Repait/Maintenan
ce/Cleaning High San Juan Creek 949-493-5101 John Van Balen 24-Mar-05

Dana Marine 
Center 34215 Pacific Coast Hwy Dana Point CA 92629

Boat 
Repair/Maintenan
ce/Cleaning medium San Juan Creek 949-661-5229 Chad Smith 8/4/05, 8/29/05

info@danamarinecenter.c
om

Dana Point 
Automotive Svc

34342 Pacific Coast Hwy 
#1/2 Dana Point CA 92629

Auto 
Repait/Maintenan
ce/Cleaning High San Juan Creek 949-496-1086

Richard 
Deffenbaugh 4/5/2007, 2/3/05

Dana Point 
Foreign Car Svc 24402 Del Prado #D Dana Point CA 92629

Auto 
Repait/Maintenan
ce/Cleaning High San Juan Creek 949-496-1066 Tom  Volkman 12/3/2002

Dana Point 
Marina & Storage 25802 Victoria Blvd Dana Point CA 92629

Boat 
Repair/Maintenan
ce/Cleaning High San Juan Creek 949-496-1548

Fernando 
Grijalva 8/4/2005

Dana Point 
Nursery 34100 Pacific coast Hwy Dana Point CA 92629 Nurseries High San Juan Creek 949-496-5137 Lou Osorio 3/24/2005
Dana Point Shell 
(1998-0105) 34139 Pacific Coast Hwy Dana Point CA 92629 Retail Fueling medium San Juan Creek 949-496-2090 5/10/2006, 6/27/05

Dana Point 
Transmission

34198 Pacific Coast Hwy, 
Suite B Dana Point CA 92629

Auto 
Repait/Maintenan
ce/Cleaning High San Juan Creek 949-661-2909 John Arroyo 3-Feb-05

0033725



FIRMNAME MAILSTREET City State Zip Facility Type Priority Watershed Phone Contact Inspection Dates Email/Website

Doheny Saloon 34125 Doheny Park
Capistrano 
Beach CA 92624

Eating/Drinking 
Establishment Low San Juan Creek 949-496-9033 5/11/2005

Drilco, Inc. 25751 Victoria Dana Point CA 92629 Other - Storage High San Juan Creek 949-661-4488 ongoing w/ SCWD

EZ Lube #22 34242 Doheny Park
Capistrano 
Beach CA 92624

Auto 
Repait/Maintenan
ce/Cleaning High San Juan Creek 949-661-1023

Tim Krainer, 
Manny Orozco

3/24/2005
5/15/08
6/17/08
6/30/08

Feed Barn 34192 Doheny Park
Capistrano 
Beach CA 92624

Other - Animal 
Feed and 
Supplies High San Juan Creek 949-248-8700 Chris Martin 5/11/2005

Forming Solutions 25826 Las Vegas Ave
Capistrano 
Beach CA 92624 Other - Storage High San Juan Creek 949-443-2481

Ganahl Lumber 
Co 34162 Doheny Park

Capistrano 
Beach CA 92624 Other - Lumber medium San Juan Creek 949-496-5165 Bill Ferguson

GT Performance 
Marine 25802 Victoria Blvd Dana Point CA 92629

Boat 
Repair/Maintenan
ce/Cleaning medium San Juan Creek 949-240-2266 Gary Teague 8/4/2005 www.gtmarine.com

Heavy cycle 
Customs 25851 Domingo Dana Point CA 92629

Auto 
Repait/Maintenan
ce/Cleaning High San Juan Creek

Luna Automotive 34212 Camino Capistrano
Capistrano 
Beach CA 92624

Auto 
Repait/Maintenan
ce/Cleaning High San Juan Creek 949-496-8024 Louis Lopez 5/10/2005

Marina Ranch 
Market 34146 Pacific Coast Hwy CA

Mobil #18-372 33571 Del Obispo Dana Point CA 92629 Retail Fueling medium San Juan Creek 949-248-2691 3/29/2006
Monarch Beach 
Chevron 32842 Pacific Coast Hwy Dana Point CA 92629 Retail Fueling medium Salt Creek 949-496-4900 Mike, manager 7/27/2005

Monarch Beach 
Golf Links 23841 Stonehill Dana Point CA 92629 Golf Courses High Salt Creek

Alan: 949-248-
3001, Kelly: 949-
279-1918

Alan Deck, Kelly 
McCaffrey 
(superintendent) 3/30/2004

Old Town Garage 25861 Domingo
Capistrano 
Beach CA 92624

Auto 
Repait/Maintenan
ce/Cleaning High San Juan Creek 949-489-1281 Darren Prey 5/10/2005

Penna Masonry 25826 Las Vegas Ave Dana Point CA 92629 Masonry High San Juan Creek Industrial

Performance 
Haus Japanese 34112 Pacific Coast Hwy Dana Point CA 92629

Auto 
Repait/Maintenan
ce/Cleaning High San Juan Creek 949-493-3571 Gary Colwell 2/3/2005

Robling Mill & 
Supply 34246 Santa Fe Ave Dana Point CA 92629 San Juan Creek 3/24/2005

Seaside Growers PO Box 2351 Dana Point CA 92629 San Juan Creek 1/11/2006
South Coast 
Water District 30 
Acres 34400 Pacific coast Hwy Dana Point CA 92629 Other - Storage High San Juan Creek ongoing
Southern 
California Gas 
Company 34271 Del Obispo St Dana Point CA 92629 San Juan Creek

U-Haul Co 34295 Doheny Park Rd Dana Point CA 92629 Other - Storage medium San Juan Creek 2/3/2005

Ultima 25812 Las Vegas Ave
Capistrano 
Beach CA 92624 Masonry High San Juan Creek 949-493-7899 John Brunning 3/24/2005

Union 76 #05742 32611 Niguel Dana Point CA 92629 Retail Fueling medium Salt Creek 949-661-4575 7/27/2005

Unocal 
Capistrano Beach 34131 Doheny Park Rd

Capistrano 
Beach CA 92624 Retail Fueling medium San Juan Creek 949-496-6950 8/21/2006

West Coast 
Motoring 34081 Silver Lantern Dana Point CA 92629

Auto 
Repait/Maintenan
ce/Cleaning medium San Juan Creek 949-493-3104 Joe Grande 2/3/2005
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City of Dana Point HOA Inventory 
HOA 

Lot No. 
(MAP)

HOA Management Company Contact Address City State Zip Phone / Fax Contact Person Email address HOA Website Watershed Location of HOA Size/# 
Units Landscaper Gate (Y/N) Public or 

Private Roads Street Sweeping

1 Admiralty Dana Point Ammcor 970 Calle Amanecer, Suite 
A San Clemente CA 92673

949-661-7767, 
ex 35 /                 
949-661-5696

Jennifer Fontana jfontana@ammcor.com San Juan Creek
Y Private

2 Amber Lantern HOA Sharp Property Management CA 562-437-4277 www.seabreeze-
management.com San Juan Creek Santa Clara/ 

Amber Lantern
14 
condos

Lasting Impressions 586-
5296 N Private

3 Antigua Owners Association 
of Monarch Beach

Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630 949-768-7261 trosenbaum@pcminternet.com Y Dana Point Coastal 

Streams N Private

4 Bal Harbour Community 
Association

Keystone Pacific Property 
Management 16845 Von Karman #200 Irvine CA 92606 949-833-2600 

ext. 235 Renee Morales San Juan Creek N Private
5 Brighton Court San Juan Creek N Public Yes

6 Cape Cove HOA Ammcor 970 Calle Amanecer, Suite 
A San Clemente CA 92673 949-661-7767 /   

949-661-5696 Juliana Dickinson jdickinson@ammcor.com Y San Juan Creek N Private

7 Capistrano Bay District Donal Russel 35000 Beach Road Capistrano Beach CA 92624 949-496-6576 Donal S. Russell DRUSSELL@CAPOBAY.ORG San Clemente 
Coastal Streams Beach Road N Private Yes- once/week

8 Castillo Del Mar H.O.A. Prime Management 635 Camino Los Mares San Clemente CA 92673 1-800-706-7838, 
ext. 102 Shelie Xanthos sheliexanthos@theprimeas.co

m
San Clemente 
Coastal Streams Capo beach Y, key-key-7-

8-8-8 Private

9 Chelsea Pointe HOA Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630 949-768-7261, 

ext 230 Shelley Johnson sjohnson@pcminternet.com www.pcminternet.com San Juan Creek 30 Y Private

10 Corniche Sur Mer 
Association

Webb Community 
Management Association 960 Calle Amanecer #A San Clemente CA 92606 949-498-1129 Jill jilld@webbmgmt.com Dana Point Coastal 

Streams
Niguel Road/ 
Corniche N Private

11 Crystal Cove HOA Gold Coast Enterprises 1518 W. Taft Avenue Orange CA 92865 714-288-2620 Van Doren Figuerdo van_doren@goldcoastent.com San Juan Creek N Public Yes
12 Dana Bluffs HOA Villageway Management 2 Venture #500 Irvine CA 92618 949-450-1515 Erin wilkinson@villageway.com Y San Juan Creek 100 N Public Yes
13 Dana By The Sea 949-481-2327 Quentin Nelson San Juan Creek 21 N Private
14 Dana Light HOA Ammcor CA 949-661-7767 Jennifer Bushman jbushman@ammcor.com San Juan Creek 122 Y Private

15 Dana Point Seaview Common Interests, Inc. 3551 Camino Mira Costa 
#N San Clemente CA 92672 949-248-3878 Ana ana@commoninterestsinc.com San Juan Creek Blue Lantern and 

Pasto N Private

16 Dana Terrace HOA Laguna Shores Management 
Corporation

26231 Marguerite Parkway 
#D Mission Viejo CA 92692-

3161
949-643-1600, 
ext. 18 Kristen San Juan Creek

N Private

17 Dana Vista HOA Millenium Property 
Management CA 714-225-0200 Marco Bordanelli Y San Juan Creek 60 

condos N Private

18 Dana Woods Community 
Association

Laguna Shores Management 
Corporation

26231 Marguerite Parkway 
#D Mission Viejo CA 92692-

3161 949-643-1600 Marie
left message 11/12; 
mwhitehouse@lagunashores.c
om

San Juan Creek 59
N Public Yes

19 Del Avion Gardens H.O.A San Juan Creek N Public Yes

20 Diamond Ridge Court HOA Alliance Community 
Management

10971 Garden Grove 
Blvd., Suite F Garden Grove CA 92843 714-638-5154 Debra Kohler debra.kohler@sbcglobal.net San Juan Creek N Private

21 Emerald Ridge HOA Accell Property Management CA 949-581-4988 Mia Anderson mia@accellpm.com www.progressivecm.com Dana Point Coastal 
Streams Y Private

22 Encantamar HOA Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630 768-7261 Eron Kaylor ekaylor@pcminternet.com www.pcminternet.com San Juan Creek Golden Lantern 187 Y Private

23 Estates at Monarch Beach 
HOA Ammcor 970 Calle Amanecer, Suite 

A San Clemente CA 92673 949-661-7767 /   
949-661-5696 Janelle Mauch jmauch@ammcor.com Y Dana Point Coastal 

Streams N Private

24 Estates at Monarch Cove South Coast Property 
Management 2973 Harbor Blvd. #415 Costa Mesa CA 92629 714-444-2602 Scott Smith scott@southcoastpm.com Dana Point Coastal 

Streams N Private
25 Hampton Hill HOA Ammcor 949-661-7767 Janelle Mauch jmauch@ammcor.com San Juan Creek Y Private

26 Harbor Creek HOA Classic Property 
Management P.O. Box 188 Tustin CA 92780 714-731-4422, 

ex. 22 Ken Shelton k.shelton@classicpropertymgm
t.com San Juan Creek

Del Obispo 
(between PCH & 
Stonehill) N Private

27 Harbor Walk HOA Total Property Management 2 Corporate Drive, Suite 
200 Irvine CA 92606 949-261-8282 Linda  San Juan Creek Camino Capistrano N Private

28 Lantern Bay Estates Gold Coast Enterprises 1518 W. Taft Avenue Orange CA 92865 714-288-2620 Terry Smith terry@goldcoastent.com www.goldcoastent.com San Juan Creek Golden Latern/ 
Starboard Lantern N Private

29 Lantern Bay Villas Dana Point CA 92629 949-488-7600 Joice Sullivan San Juan Creek Coastal Mirage N Private

30 Lantern Hill Community 
Association Villageway Management 2 Venture #500 Irvine CA 92618 949-450-1515 Nadia vaughan@villageway.com San Juan Creek Y Private

31 Las Mariannas Common Interests, Inc. 3551 Camino Mira Costa 
#N San Clemente CA 92672 949-248-3878, 

ext.123 Debra debraorah@common 
interestsinc.com San Juan Creek Soto landscaping (Joey): 

949-493-9403 N Private

32 Marbella Raquet Club San Clemente 
Coastal Streams Y Private

33 Marina Vista Owners 
Association

24667 Santa Clara 
Avenue Dana Point CA 92629 San Juan Creek N Private

34 Marinita HOA 25086 Perch Drive Dana Point CA 92629 949-496-6847 Steve Larson slarso@pacbell.net San Juan Creek N Public Yes

35 Marinita Townhomes HOA Common Interests, Inc. 3551 Camino Mira Costa 
#N San Clemente CA 92672-

3500

949-248-3878     
Fax 949-248-
1881

Ana ana@commoninterestsinc.com San Juan Creek
Y Private

36 Marlborough Seaside Villas Ammcor 970 Calle Amanecer, Suite 
A San Clemente CA 92673 949-661-7767 /   

949-661-5696 Juliana Dickinson jdickinson@ammcor.com Y San Juan Creek N Private

37 Marluna HOA Sea Breeze Management 39 Argonaut #100 Aliso Viejo CA 92656 949-855-1800, 
ex. 243 Rema Sovern rsovern@seabreezemgmt.com www.seabreeze-

management.com San Juan Creek Golden Lantern/ 
Seawatch

61 single 
family

O' Connell Landscape 
(949)589-2007 Y Private

38 Marquesas at Monarch 
Beach Accell Property Management 970 Calle Amanecer, Suite 

A San Clemente CA 92673 949-581-4988 Mia Anderson Y Dana Point Coastal 
Streams N Private

39 Monarch Bay HOA Progressive Management 27405 Puerta Real, Suite 
300 Mission Viejo CA 92691 949-582-7770 /   

949-582-7796 Lisa Klasky lisak@progressivecm.com www.progressivecm.com Dana Point Coastal 
Streams 214 N Private

Updated: 11/4/2008
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Units Landscaper Gate (Y/N) Public or 
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40 Monarch Bay Terrace HOA Linda Cross P.O. Box 3526 Dana Point CA 92629 949-443-2949 Linda Cross Dana Point Coastal 
Streams

Crown Valley/ Sea 
Island

Fay Phillips 949 240-
2044 N Public Yes

41 Monarch Bay Villas HOA Laguna Shores Management 
Corporation

26231 Marguerite Parkway 
#D Mission Viejo CA 92692-

3161
949-643-1600, 
ext 17 Dayton Meyer left message 11/12 Dana Point Coastal 

Streams Y Private

42 Monarch Beach Point Dana Point Coastal 
Streams N Private

43 Monarch Hills Condos Ammcor CA 949-661-7767 Jennifer Bushman Dana Point Coastal 
Streams

Niguel Road/ 
Corniche

325 
condos J. Williams 714-847-0883 N Private

44 Monarch Hills Condos Dana Point Coastal 
Streams N Private

45 Montego at Monarch Beach Ammcor 970 Calle Amanecer, Suite 
A San Clemente CA 92673 949-661-7767 /   

949-661-5696 Jennifer Fontana Y Dana Point Coastal 
Streams N Private

46 Niguel Beach Terrace HOA Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630 949-768-7261

Dan Teter

Bill Everett, President of 
Board

dteter@pcminternet.com

billeverett@cox.net
www.pcminternet.com San Juan Creek

Sunset N Private

47 Niguel Shores Community 
Association Leo Riley 33654 Niguel Shores Drive Dana Point CA 92629 949-493-0122 gm@niguelshores.org www.niguelshores.org

Dana Point Coastal 
Streams and San 
Juan 

Niguel Road/ 
Mariner Dr 960

Y
Private Yes - last Friday 

of the month

48 Old Mill Pond HOA AMMCOR 970 Calle Amanecer, Suite 
A San Clemente CA 92673 949-661-7767 /   

949-661-5696 Jennifer Fontana San Clemente 
Coastal Streams N Private

49 Pacific Island Villas Amber Property Management CA 949-429-5831 Pam pam@amberpm.com Dana Point Coastal 
Streams N Private

50 Pacific Terrace HOA TSG Independent Property 
Management 27129 Calle Arroya San Juan 

Capistrano CA 92675 949-481-0555 George Gustave San Juan Creek N Private

51 Point Vista HOA Classic Property 
Management P.O. Box 188 Tustin CA 92780

714-731-4422, 
ext. 25 / 
714-731-7600

Alisa Root a.root@classicpropertymgmt.co
m San Juan Creek

N Private

52 Pointe Monarch Keystone Pacific Property 
Management 16845 Von Karman #200 Irvine CA 92606 949-838-3210 Lynne Sickle lsickle@keystonepacific.com Dana Point Coastal 

Streams Y Private

53 Regatta Homes HOA Common Interests, Inc. 3551 Camino Mira Costa 
#N San Clemente CA 92672 949-248-3878, 

ext. 128 Ana Lee ana@commoninterestsinc.com San Juan Creek
Villa Parks 714-538-3788

Y
key-key-9-1-
2-9

Private
yes- once/month

54 Ritz Cove HOA TSG Independent Property 
Management

27129 Calle Arroyo, Suite 
1802

San Juan 
Capistrano CA 92675

949-481-0555 / 
949-481-0556, 
cell: 714-608-
9919

George Gustave george@tsgindependent.com www.tsgindependent.com Dana Point Coastal 
Streams

PCH/Ritz Carlton 
Dr.

Y

Private

55 Saratoga Cove
Daniel J Veronese
Bao Le, President of 
Association

Daniel J Veronese
27511 Via Saratoga Capistrano Beach

CA 92624
949-770-0909 

San Clemente 
Coastal Streams

N Private

56 Searidge Condo HOA #1 Accell Property Management 23046 Avenida de la 
Carlota #700 Laguna Hills CA 92653 949-581-4988, 

ext. 250 Chad Sivcovich chad@accellpm.com Dana Point Coastal 
Streams

Coastal Mirage: Joe 
Malagon: 949-492-7600 N Private

57 Selva Hills HOA John Ornsby 33662 Holtz Hill Road Dana Point CA 92629 949-487-3301 
(disconnected) San Juan Creek N Private

58 Silver Tide at Bear Brand 
HOA CA Dana Point Coastal 

Streams 96 N Private

59 Spinnaker Run Community 
Association

Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630 949-465-2459 Amethyst Manley amanley@pcminternet.com www.pcminternet.com San Juan Creek N Private

60 Stratford at the Pacific HOA Progressive Management 27405 Puerta Real, Suite 
300 Mission Viejo CA 92691

949-582-7770 
x121 /          949-
582-7796

Diane Mellring www.progressivecm.com San Juan Creek
N Public Yes

61 Tennis Villas at Monarch 
Beach

Professional Community 
Management 23726 Birtcher Dr. Lake Forest CA 92630

949-465-2275

Christine: 949-
248-1200

Dan Teter

Christine Fulton, 
President of the Board

dteter@pcminternet.com

cfulton4re@cox.net
www.pcminternet.com Dana Point Coastal 

Streams
Y Private

62 Terraza Del Mar HOA South Coast Property 
Management CA 714-444-2602 Scott Smith scott@southcoastpm.com San Juan Creek 36 Y Private

63 The Meridian Webb Community 
Management Association 960 Calle Amanecer San Clemente CA 92673 949-498-1129 Alan Fowlie alanf@webbmgmt.com Dana Point Coastal 

Streams 30 N Public Yes

64 The Village at Dana Point 
HOA Accell Property Management 23046 Avenida de la 

Carlota #700 Laguna Hills CA 92653 949-581-4988, 
ext. 252 Nicola nicola@accellpm.com Y, www.goaccell.com San Juan Creek Oconner: 589-2007 N Public

65 Via De Daum H.O.A. San Clemente 
Coastal Streams N Private

66 Via Verde H.O.A. San Juan Creek N Private

67 Villas at Monarch Beach 
Apartments R.W. Selby 23731 Mariner Drive Dana Point CA 92629 (949) 493-0501 Debbie Block Dana Point Coastal 

Streams N Private

68 Villas at Monarch Beach 
HOA Progressive Management 27405 Puerta Real, Suite 

300 Mission Viejo CA 92691 949-582-7770 Kathy Acquazzino www.progressivecm.com Dana Point Coastal 
Streams N Private

69 Waterford Pointe HOA Walters Management 17300 Redhill Ave. ste 210 Irvine CA 92614 949-752-2225 Susan Miller smiller@waltersmanagement.c
om San Juan Creek Coastal Mirage 949- 492-

7600 Y Private

Seascape Village HOA CA ? N Private

Doheny Village Assoc. Jack Saunderson 34240 Via Santa Rosa Capistrano Beach CA 92624 949-496-3187 
(disconnected) San Juan Creek

Monarch Beach HOA Keystone Pacific Property 
Management 16845 Von Karman #200 Irvine CA 92606 949-833-2600, 

ext.261 Susan Baker sbaker@keystonepacific.com Dana Point Coastal 
Streams

Updated: 11/4/2008
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Monarch Beach Master 
Assoc.

Keystone Pacific Property 
Management 16845 Von Karman #200 Irvine CA 92606 949-833-2600, 

ext. 261 Susan Baker Dana Point Coastal 
Streams

Monarch Beach Civic 
Association Pat Fairbanks 949-661-9999 patandbobfairbanks@cox.net Dana Point Coastal 

Streams

Fountains At Sea Bluffs Sunrise Senior Living 25411 Sea Bluffs Drive Dana Point CA 92629
949-234-3000        
Fax 949-234-3163  
Cell 949-701-2226

Robert May www.sunriseseniorliving.c
om San Juan Creek

Ritz Pointe Homeowners Total Property MAnagement 2 Corporate Drive, Suite 
200 Irvine CA 92606 949-261-8282 Beverly Allen ballen@totalpm.com Dana Point Coastal 

Streams 65

Capistrano Beach 
Community Association PO Box 2175 Capistrano Beach CA 92624 San Clemente 

Coastal Streams
Harbor Merchants 
Association c/o Dana Wharf 
Fishing

34675 Golden Lantern Dana Point CA 92629 949-496-5794 /   
949-496-8212 San Juan Creek

Lantern Village Association P.O. Box 3556 Dana Point CA 92629 949-661-1096 Phil Bordeaux - Pres. San Juan Creek

Monarch Beach Terrace 34211 Sea Island Dana Point CA 92629 949-496-4554 Dana Point Coastal 
Streams

Crown Valley/ Sea 
Island

Fay Phillips 949 240-
2044

Monarch Del Mar

Updated: 11/4/2008
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

Orange County Stormwater Program C-10- 1  October, 2008 
DAMP Appendix C-10   

C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section 10.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for water pollution complaint and spill response 
activities.   
 
C-10.2 Illegal Discharges (LIP Section 10.2) 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City has identified which Department(s) 
have responsibilities for the integrated implementation of this stormwater program element.   
 
During the reporting period, there were some organizational changes. The revised organization 
charts are included at the end of Section 2 of this report.  
 
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Storm Water and Urban Runoff Controls Ordinance, Chapter 15.10 of the 
City of Dana Point Municipal Code, identifies many of the duties of the Public 
Works/Engineering, Community Development and Public Safety Departments and those persons 
under their instruction and supervision who are assigned to investigate compliance with, detect 
violations of, and take actions pursuant to the Ordinance. 
 
A list of the City of Dana Point’s Authorized Inspectors for the reporting period and the relevant 
contact information is provided below:   
 
Jurisdictional Summary 
Name Title Department E-mail Address Phone Number 

Angela Duzich Code 
Enforcement 
Officer 

Community 
Development 

aduzich@danapoint.org 949-248-3565 

Robert French Streets Manager Public Works rfrench@danapoint.org 949-248-3589 
Tammy 
Killingsworth 

Streets 
Supervisor 

Public Works 
contracted County 

Tammy.Killingsworth@r
dmd.ocgov.com 

949-337-0410 

Lisa Zawaski Senior Water 
Quality Engineer 

Public Works lzawaski@danapoint.org 949-248-3584 
949-337-0711 (cell) 

OC 24-hour 
Pollution Hotline 

N/A OC Agreement  1-714-567-6363 
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

Orange County Stormwater Program C-10- 2  October, 2008 
DAMP Appendix C-10   

The City has entered into a Water Quality Ordinance Implementation Agreement with the 
Orange County Flood Control District to assist with some of the Authorized Inspector and Spill 
Responder duties (see OC 24-hour Pollution Hotline above). This contract allows the City to 
request additional assistance from the County's Authorized Inspectors in order to respond to and 
follow up on hazardous or after-hours complaints and incidents. 
 
All City field staff (code enforcement, building inspectors, construction inspectors, street 
manager, parks, etc.) have been trained to observe and rectify any problems identified, or call for 
assistance when necessary. 
 
As the City does not own or maintain sewage service, either the South Coast Water District, 
Moulton Niguel Water District and San Juan Capistrano Utilities Department, within their 
respective service areas, respond to sewage spills, when necessary.  
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of proactive programs that facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 
Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  
 
Public Education (Section A-6) – various inspectors assist with the distribution of public 
education materials that provide phone numbers and encourage the reporting of spills. 
 
New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant development post construction controls that 
are either not functioning adequately or are not being maintained, resulting in an ongoing or 
threatened discharge to the storm drain system. 
 
Construction Activities (Section A-8) - assists with the identification of illegal discharges from 
construction sites. 
 
Existing Development Programs (Section A-9) – assists with the identification of actual or 
threatened illegal discharges from industrial, commercial and residential areas. 
 
Water Quality Monitoring Program (Section A-11) – assists with the identification of problem 
areas through the collection of water quality data. 
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

Orange County Stormwater Program C-10- 3  October, 2008 
DAMP Appendix C-10   

C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 

• Water Quality Hotline: 949-248-3565 
• OC Water Pollution Compliant Hotline (bilingual): 1-714-567-6363 
• Water Quality Engineer: 949-248-3584  
• Main City Phone Number: 949-248-3500 
• Public Works Number: 949-248-3554 
• Waste Alert (Illegal Dumping): 1-800-258-6942 
• South Coast Water District: 949-499-4555 
• Moulton Niguel Water District: 949-831-2500 
• San Juan Capistrano Water & Sewer: 949-487-4305, off hours: 949-493-1515 
• Fire Department (Hazardous Waste): 949-744-0400 
• Police: 949-770-6011 
• Emergency: 911 
• OC Control One: 949-628-7000 

 
The City advertises these numbers on the website and various publications.  
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. This reporting period, there were no incidents that presented 
a threat to human or environmental health which require a report to the RWQCB. 
 
Jurisdictional Summary  
Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental 
Health 

City Staff (Municipal, 
Construction, etc.) or Public 
(calls, email) 

301 0 

Other Agencies (County, 
Regional Boards) 

3 0 

Water Pollution Hotline   
Businesses   
Other   
Total Number of Reports 304 0 
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This table does not include enforcement actions in response to construction permits.  These are 
reported separately in Section 8.   
 
Please note that any public sewer spills are reported by the respective sewering agency, South 
Coast Water District, Moulton Niguel Water District or San Juan Capistrano Utilities 
Department. These agencies are responsible for associated reporting and are not included within 
the incidents identified above.   
 
A variety of City staff members from various City departments reported various ID/IC concerns 
during the reporting period. This demonstrates increased knowledge and commitment from all 
City Departments. It is also noted that the public has reported a number of concerns which may 
indicate that general awareness is increasing. 
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed. 
 
It should be noted that SCWD, MNWD and San Juan Capistrano, with assistance from the 
County of Orange, as necessary, respond to all sewer spills in the City.  The City has no 
jurisdiction for water and sewer, similar to other South Orange County cities, as recently 
recognized by the State Water Board and Regional Water Quality Control Board staff during the 
TMDL development. 
 
The City maintains a list of emergency response contractors that may be called to help clean and 
contain spills, when necessary. South Coast Water District has also been able to provide 
assistance and is an invaluable resource for our program. 
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Dana Point’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City of Dana Point’s jurisdiction.  Each concern reported is investigated 
immediately (unless caller indicates that the incident occurred in the past and is not active); 
therefore per County definition each incident is reported as a Response Request. The City 
investigated 304 concerns of water pollution during the reporting period. This number excludes 
construction site inspection issues which are reported separately in Section 8 of this Report.  
 
Materials Summary 
The water pollution complaints and response requests involve a wide variety of materials  
including the following general categories: 
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During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the City’s jurisdiction were as follows:  
 
Jurisdictional Summary  

Type of Materials Number of Complaints/Incidents 
Hydrocarbons 7 
Inorganic Compounds 3 
Metals 0 
Nutrients 0 
Organic Compounds 0 
Discharge Exceptions 102 
Pathogens and Coliforms 3 
Wastewater 20 
Pesticides 0 
Sediment 28 
Trash and Debris 134 
Miscellaneous 7 
Total Number of Incidents 304 

 
 
This data was reviewed with the dry weather monitoring data to determine if any trends could be 
identified. No cause/effect relationships were observed. The majority of issues investigated were 
in regards to over-irrigation, which is an exempted discharge, and erosion control. 
 
All water pollution complaints are investigated and, when necessary, are reported to the San 
Diego Regional Water Quality Control Board. The reports consist of a verbal notification 
followed by a written report. During the reporting period there were no spills which required a 
report to the Regional Board.  
 
The most common types of pollutants reported above are the miscellaneous discharge 
exceptions, which primarily include all the concerns in regards to over-irrigation. When 
significant over-irrigation issues are observed, an attempt is made to notify or contact the 
responsible party. The water has been shut-off on occasion. When minor issues are observed, 
photos are taken, when possible, and a courtesy notice of over-irrigation, with photos is sent to 
the property owner. The second most common discharge is “wastewater” which includes 
residential car wash water (which is not subject to enforcement at this time; however upon 
repeated observations, educational letters have been sent after the fact). This category also 
includes a number of hosing down incidences and pool discharges. 
 
Successful Spill Containment 
 
Though the City focuses on education and enforcement for source control strategies to prevent 
spills; it also realizes that spills and/or illegal discharges are unfortunately inevitable and 
therefore maintains a trained staff and has built partnerships to address these issues as they come 
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up. Our partnership with South Coast Water District has resulted in expedient clean up, 
containing and cleaning up spills so that they do not reach receiving waters. In addition, the City 
has a contract with United Stormwater for emergency services. This contractor also maintains 
our storm drain inlet filters and diversion systems and is uniquely familiar with our storm drain 
system and receiving waters. Their knowledge of our system and the City provides for a more 
efficient and effective response. Both the City and SCWD have been able to contain spills (both 
non-sewage illegal discharges and sewer discharges) by containment with our diversion systems. 
The City is fortunate to have this type of cooperative relationship with these separate agencies.  
We know from experience that many agencies do not. Politics, among other issues, can severely 
dampen cooperative working relationships and at least on a staff level, we strive to continue and 
enhance our working relationship with SCWD. 
 
It needs to be said that the City does not own, operate or have control of the water and sewer 
systems and therefore all public and private sewer related items are the responsibility of South 
Coast Water District, San Juan Capistrano Utilities and Moulton Niguel Water District. This type 
of organization also complicates efforts in regards to water conservation which may be the most 
effective measure that we can take to address urban runoff pollution. It is important for 
regulatory agencies to understand the unique challenges and limitations associated with 
municipalities who do not own, operate and maintain the water and sewer systems. 
 
An example of the types of spills that the City and SCWD respond to cooperatively include: 
 
A mobile home owner hit something in the road which caused his vehicle to be disabled and not 
functional to continue on the road. The vehicle owner pulled into a privately owned plaza on 
PCH. A concerned resident (which demonstrated increased awareness of the potential impacts of 
this problem) called the City to report the problem of a small leak of a sewer tank from the 
disabled mobile home. Though the property owner of the plaza would be ultimately responsible 
for the clean up, they were unable to be contacted at the time. City staff immediately went out to 
assess the problem and it was apparent that the “sewage” did not reach the storm drain. SCWD 
was called immediately to assist in the spill clean up, while various objects were used to ensure 
that the spill did not enter the storm drain (an old cake pan from city staff’s trunk was used under 
the leak and old sandbags from an adjacent auto establishment were used to stop the spill so that 
it did not flow further. SCWD was on site within a few minutes with their vactor truck and was 
able to clean up the spill and surrounding areas. The sewage tank was emptied and the vehicle 
owner arranged to get his vehicle repaired. The vehicle owner was very sorry about the incident 
and it was not intentional. As it was apparent that the gentleman lived in the old mobile home 
and did not have a home address, the City did not pursue reimbursement of clean up costs from 
either the vehicle owner or the property owner, but instead used the incident as an educational 
training exercise in spill response for the plaza owner and the vehicle owner. 
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C-10.2.7 Enforcement Summary  
 
The City of Dana Point’s Authorized Inspectors undertake enforcement activities according to 
the City’s adopted Storm Water and Urban Runoff Controls Ordinance, Chapter 15.10 of the 
City of Dana Point Municipal Code and the countywide accompanying Enforcement Consistency 
Guide (DAMP Section 4.0).  
 
Water pollution enforcement is handled administratively or in more serious instances, is prepared 
for prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Authorized Inspectors ensure that violations of a similar nature 
receive the appropriate similar type of enforcement remedy.  Nonetheless, more severe 
enforcement options may be selected when a violator has a history of noncompliance, has failed 
to take good faith actions to eliminate continuing violations, or has failed to meet a previously 
imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) or Verbal Warning 174 
Administrative Enforcement 0 
Notice of Noncompliance (NON) 40 
Administrative Compliance Order (ACO) 17 
Cease and Desist Order(CDO) 1 
Criminal Enforcement 0 
Misdemeanor (Mis) 0 
Infraction (Inf) 0 
Issuance of Citation (IOC) 1 
Other: over-irrigation notices 71 
Total  304 
 
Please note that the above Enforcement Summary does not generally include enforcement related 
to construction activities. The enforcement actions resulting from construction activities are 
provided in Section 8 of this Report. 
 
C-10.2.8 Case Summary  
 
The City did not have any cases during the reporting period. 
 
C-10.3 Illicit Connections (LIP Section 10.3) 
 
The City of Dana Point developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited.  
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No illicit connections were identified during the reporting period. 
 
C-10.4 Source Investigations (LIP Section 10.4) 
 
Source investigations are conducted in response to concerns reported and results of the dry 
weather monitoring data.
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Investigations conducted in response to Dry Weather Monitoring based on field analysis and monitoring. 
 
The investigations conducted below required immediate response.  Concerns were noted from visual observations and field screen 
testing that were occurring during the dry weather monitoring. As noted below, visual observations can sometimes trigger 
successful source identification and subsequent halting of the prohibited activity and appropriate enforcement actions.  

 
 

San Diego Region Dry Weather Monitoring Notifications FY2007-2008 

Drain Date Time City Contact Method 
Reason for 
Notification Response/Outcome 

DPL01S03 9/5/2008 9:15 
AM 

Dana Point Lisa 
Zawaski 

Cell Phone 
(Len Narel) 

Chlorine - 0.33 mg/L Field investigation by 
Angela Duzich. No source 
could be determined. 
Inconclusive. 

SJCL01S01 7/1/2008 11:00 
AM 

San Juan 
Capistrano 

Ziad 
Mazboudi 

Cell Phone 
(Len Narel) 

Chlorine - 1 mg/L         
Excessive Volume & 
High Temp. 

This site drains portions of 
both SJC and DP. Field 
investigation by Lisa 
Zawaski of DP concluded 
that source determined to 
be water line flushing by 
San Juan Capistrano 
Water Utilities at their 
facilities which are located 
in the City of Dana Point. 
Dechlorination BMPs 
implemented per SJC 
staff. Activity was 
completed soon after 
discovered. De-
chlorination procedures 
and protocols were 
reviewed and determined 
to be in compliance. 
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Investigations Resulting from Dry Weather Data 07-08 
 
The following dry weather monitoring sites are located in the City of Dana Point. Corresponding investigations resulting from 
review of the dry weather monitoring data are provided. 
 

Site Location Watershed Constituent(s) of 
Concern 

Watershed 
Characteristics Investigation Summary Results/Corrective 

Actions 
DPM00P01 Across from 

Pines 
Park/PCH 

San 
Clemente 
Coastal 
Streams 

No concerns. 
 
 

Residential, railroad 
tracks 
 
 

No consecutive 
exceedences. Ni lower 
this season and below 
tolerance level. 

Continue to review 
data. 
 
 

DPM00P05 Capo Beach 
area 

San 
Clemente 
Coastal 
Streams 

No consecutive 
exceedences of 
tolerance levels 

Residential, railroad 
tracks 

N/A N/A 
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Site Location Watershed Constituent(s) of 
Concern 

Watershed 
Characteristics Investigation Summary Results/Corrective 

Actions 
DPL01S02 San Juan 

Creek, 
SCWD 30 
acre 
property, 
both SJC and 
DP areas 

San Juan 
Creek 

Cd (19-54 µg/l) 
Ni (230-480 µg/l) 
Zn (62-230 µg/l) 
 
Note : ranges over 
entire monitoring 
period, not just 
reporting period. 
 
Nitrate 
 

Residential, I-5 
freeway, some 
commercial, located 
within leased property 
owned by SCWD.  
 
Observed higher 
conductivity which 
could mean 
groundwater inputs. 

Inconclusive to date. 
 
Gas plume in vicinity, 
but  does not appear to 
have direct impact. 
 
No Illicit connections 
identified. 
 
These levels are higher 
than typical highway 
runoff during storm 
events, however dry 
weather highway runoff 
characteristics have not 
been available to date. 
 
OC studies have 
indicated that Cd, Ni, 
and ZN may result from 
natural geologic 
formations. Studies 
continue. 
 

Ongoing investigation.  
 
SCWD inspects 30-
acre property lessees 
on a regular basis. 
 
Zi & Cd appear to be 
highest in late summer 
and early spring.  
 
Significant increase 
between Sept 04 & 
May 2005. 
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Site Location Watershed Constituent(s) of 
Concern 

Watershed 
Characteristics Investigation Summary Results/Corrective 

Actions 
DPL01S03 San Juan 

Creek, 
SCWD 30 
acre property 

San Juan 
Creek 

Nitrate Residential, some 
commercial located 
within leased property 
owned by SCWD. 
Nursery upstream 
 

Inconclusive. Nursery 
inspected FY05-06- not 
considered a source. 
 

Ongoing. Historical 
photos show orchards 
in this area and the 
nitrate could be 
resulting from 
groundwater laden with 
agricultural 
remnants.  The area 
under the historical 
orchards is primarily 
alluvium type of sand 
(mainly beach sand) 
and wouldn’t contribute 
trace metals like 
L01S02.  
 

DPL01SCWD SCWD 
property, off 
Del Obispo 

San Juan 
Creek 

Nickel (41-94 µg/l) 
 
Cadmium (1.6-12 µg/l) 

Mostly residential, 
some commercial 
arterial roads 

Site investigation 
conducted -source 
undetermined at this 
time. 
 
Potential sources 
include streets & roads, 
pesticides. 

Decreasing trend in 06, 
sporadic hits – not 
consistent. 
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Site Location Watershed Constituent(s) of 
Concern 

Watershed 
Characteristics Investigation Summary Results/Corrective 

Actions 
DPL01SCWD SCWD 

property, off 
Del Obispo 

San Juan 
Creek 

8/7/2007, Malathion hit Mostly residential, 
some commercial 
arterial roads 

- No consecutive hits, 
just an observation of a 
higher level than 
normal. Potential 
significant contributors 
in watershed contacted 
to see if there was an 
application of Malathion 
when level were high - 
City parks, SOCWA, 
Village at Dana Point 
HOA were all contacted. 
None of them use or 
store Malathion or 
applied insecticides 
during this period or at 
all. Conclusion: 
residential application. 
 
 

It appears that an 
application of 
Malathion application 
occurred somewhere 
in watershed in 
August. 
 
Continue to educate 
public regarding proper 
irrigation management 
and application of 
fertilizers and 
pesticides. 

DPK01PO1 North of 
headlands 

Dana Point 
Coastal 
Streams 

Ni, Cd. Mostly 
HOA/residential, 
some commercial 
arterial roads 

County outlet pipe is 
rusty corrugated metal. 
Dissolved metals 
common in this area 
and may result from 
natural geology. 

County considering 
lining this pipe. 
 
Continue to monitor. 
 
Dry weather diversion 
also being considered. 

DPK01P04 Golf course 
area/residenti
al/HOA 

Dana Point 
Coastal 
Streams 

Cd, Ni Golf course and 
residential HOA 

Spike of malathion not 
consistent with golf 
course application. 
 
Dissolved metals 
common in this area 
and may result from 
natural geology. 

N/A 
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Site Location Watershed Constituent(s) of 
Concern 

Watershed 
Characteristics Investigation Summary Results/Corrective 

Actions 
SJCLO1SO1 SCJ, but 

drains a 
small portion 
of Dana Point 

San Juan 
Creek 

N/A, new site for FY08-
09 

Mostly residential See in table above in for 
investigations 
conducted immediately 
based on field 
observations by county 
crew. High Cl tested on 
7/1/08. source attributed 
to new water line 
flushing (by SJC Water 
Utilities), even though 
proper de-chlorinating 
BMPs were being 
implemented. 

De-chlorination was 
completed and 
procedures and 
protocols were 
reviewed and 
determined to be in 
compliance. 
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Based on our experience we conclude that visual observations are much easier to resolve than the 
chronic dissolved metals and nitrates. Once obvious potential sources are ruled out (nurseries, golf 
courses, commercial facilities, if applicable), the City struggles to try and pinpoint any point source. 
The City, in coordination with the co-permittees, continues to investigate potential sources of 
pollutants of concern and monitor new research, as it appears that “new” potential sources are being 
identified on an ongoing basis. A summary of a few research topics is presented below: 
 
Potential Sources of Copper in urban runoff 
 

Potential Source Controllable/Noncontrollable Notes/Comments 
Architectural copper, including roofs, 
gutter, and copper treated composite 
shingles. 

Non-controllable at this time.  Potential control strategies 
include: 
1) education 
2) regulation of copper runoff 
(treatment) 
3) regulate copper roof 
installation 
4) prohibit use of architectural 
copper 

Copper pesticides, to control fungi, 
mildew, algae, roots in sewer pipes, 
ponds and lakes Landscaping. 

Non-controllable by City California Department of 
Pesticide Regulation has the 
authority to regulate 
pesticides in California. 

Wood preservatives and other outdoor 
surface protectives. 

Non-controllable by City 1) education 
2) California Department of 
Pesticide Regulation has the 
authority to regulate 
pesticides in California. 

Pool, spa, and fountain algaecides.  Non-controllable by City. 
Dechlorinated swimming pool 
discharges exempt from MS4 
Permit. 

California Department of 
Pesticide Regulation has the 
authority to regulate 
pesticides in California. 
1) education 
2) regulate management 
practices 
3) regulate pool drains to 
connect to sewer 

Vehicle brake pads. Non-controllable by City 1) Continue to follow research 
of Brake Pad Partnership 
2) Seek Regulation of Brake 
Pad Copper Content by 
appropriate agency 

Industrial copper use. Controllable via State or 
Regional Water Quality Control 
Board General Industrial Permit 
Program 

State and Regional Water 
Quality Control Boards regulate 
industrial sites via State 
Industrial General Permit. 

Deposition of copper air emissions, 
including Diesel and gasoline fuel 
combustion, Residential wood burning 
and forest fires. 

Non-controllable by City  
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Potential Source Controllable/Noncontrollable Notes/Comments 
Soil erosion Can control anthropogenic 

sources of erosion via 
construction BMP’s and 
property maintenance. 
 
Natural erosion processes non-
controllable. 

 

Copper in domestic water discharged to 
storm drains 

Non-controllable by City 1) education regarding over-
watering and potable water 
discharges to MS4 

Vehicle fluid leaks and dumping  Controllable when identified via 
City’s ID/IC program. 

 

Surface water application Non-controllable by City Aquatic Pesticide General 
Permit program managed by 
the State and Regional Water 
Boards. 
 

Marine antifouling coatings  Non-controllable by City 1) Department of Pesticide 
Regulation of Marine 
Antifouling Coatings has 
authority to regulate. 
2) education 

Groundwater Non-controllable Further investigation of 
potential impact needed to 
assess threat. 

 
References: 
 
Copper Action Plan Report, City of Palo Alto Regional Water Quality Control Plan, February 21, 2003 

Copper Management Strategy Development Resources for Clean Estuary Partnership, Larry Walker 
Associates, TDC Environmental, LLC, September 2006. 
 
Zinc is also being researched; however the research review has not been completed at the time of this writing. 
 
Potential Sources of Zinc in urban runoff 
 

 
 

 
 
 

Potential Source 
water supply? 
residential waste 
human waste 
industry 
other sources 
roof cladding 
batteries 
auto parts 
galvanized metal 
groundwater 
seawater 

References: 
 
Zinc Source Identification, February 3, 1999, Prepared 
for Palo Alto Regional Water Quality Control Plant by 
EIP Associates 
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Research will continue to be reviewed and applied as appropriate. This is an ongoing effort. 
 
In regards to North Creek, based on the latest LUST report, it appears that there is a gasoline plume in the 
area of North Creek. The City will work with the OC Monitoring team and the OC Department of Health to 
further investigate this issue and impacts that it may have on the water quality in North Creek. In recent 
months due to the Municipal Water District of Orange County South Coastal Ocean Desalination Project, the 
LUST sites in Dana Point are higher priority and the Orange County Health Care Agency is watching them 
closely and requiring additional monitoring and remediation as necessary. 
 
C-10.5  Training and Outreach (LIP Section 10.5) 
 
The education and training of the City of Dana Point’s Authorized Inspectors is key in the successful 
implementation of the program especially since they are in the public eye when conducting 
extensive investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspector’s Committee.  During the reporting period the City’s 
Authorized Inspectors attended two committee meetings that were held, based on agenda topics. 
 
The City also trained its inspectors by having them attend both Permittee sponsored training as well 
as other regional training and workshop opportunities.  The Permittee sponsored training is 
conducted in order to present the various training modules that have been developed by the 
Permittees (see DAMP Appendix B). 
 
Please see the training conducted by City Staff in Section 5 of this report. 
 
C-10.5.2 Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal discharge 
or illicit connection.  This outreach can occur while the inspector is on site during an inspection or 
with a follow up letter after an inspection has been completed. 
 
The outreach materials also provide the proper management and disposal of used oil, toxic materials 
and other household wastes.  A summary of the City’s outreach efforts and materials is presented in 
Section 6, Public Education, of this report. 
 
C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Dana Point and the County of 
Orange, as Principal Permittee, evaluated the results of the assessment to determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
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Based upon the significant progress being made, the City is not proposing any significant program 
modifications to the ID/IC section of the City’s LIP at this time. 
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction  (LIP Section11.1) 
 
The countywide monitoring program is conducted on behalf of the Orange County Stormwater 
Permittees by the County (Principal Permittee).  Implementation of the countywide monitoring 
program is supported by funds shared proportionally by each of the Permittees.   
 
The Countywide program under NPDES consists of the following five components: 
 
• Dry Weather Monitoring Program (DWMP) 
• Coastal Storm Drain Outfall Program 
• Ambient Coastal Receiving Waters Program 
• Long-Term Mass Emissions program 
• Urban Streams Bioassessment Monitoring Program 
 
The County distributes the DWMP data tables each month during the DWMP season.  The data 
tables are “running” spreadsheets containing the following features: 
 

•  “Tolerance Intervals” from lab data representing 3.9 standard deviations calculated based 
upon the running average of the data set for that constituent.  These tolerance intervals 
are used to indicate to NPDES Program Managers when follow-up field investigation 
responses to monitoring data are necessary.  Because the results of lab data may not be 
known for several days, immediate responses based upon the data information is not 
possible.  However, if warranted, follow-up responses are done as soon as the data is 
available;  

• “Warning Levels” for readily available monitoring data such as electrical conductivity, 
water temperature, phenols, ammonia, nitrate, and total chlorine levels.   These warning 
levels combined with visual observations of unusual conditions are used to notify the 
municipalities of immediate problems found in the field in an effort to more rapidly 
determine responsible parties of water quality violations;  

• California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for applicable 
constituents;  

• “LC50 for Toxicity Test Organism” levels for applicable constituents; and  
• Simplified presentation of monitoring data sorted by storm drain outfall and date.  
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Constituent levels tested and 

available in the field 
Constituent levels available only 

in laboratory tests 
Discharge Rate (cfs) Total Suspended Solids (TSS) 

(mg/L) 
Dissolved Oxygen (mg/L) Oil & Grease (mg/L) 
Electrical Conductivity (μs/cm) Total Coliform (CFU/100mL) 
pH Fecal Coliform (CFU/100mL) 
Water Temperature (Celsius) Enterococcus (CFU/100mL) 
Turbidity (NTU) Diazinon (ng/L) 
Air Temperature (Celsius) Chlorpyrifos (ng/L) 
Hardness as CaCO3 (mg/L) Malathion (ng/L) 
Phenols (mg/L) Dimethoate (ng/L) 
Ammonia as N (mg/L) Disulfoton (ng/L) 
Nitrate as N (mg/L) Chromium (μg/L) 
Surfactants (MBAS) (mg/L) Nickel (μg/L) 
Reactive Phosphorous (mg/L) Copper (μg/L) 
Total Chlorine (mg/L) Zinc (μg/L) 
Discharge Rate (cfs) (approximated) Silver (μg/L) 
Dissolved Oxygen (mg/L) Cadminum (μg/L) 

 Lead (μg/L) 
 
It is important to recognize that many of the constituents tested under the DMWP can only be 
measured in a laboratory, and thus the results are not instant and the results may take a few days 
or even weeks. As a result, during the DWMP season, the County can notify the City of any 
exceedances for some of the parameters that can be tested in the field or if visual observations 
warrant an investigation.  
 
From experience to date, the City has been successful in determining the cause of certain water 
quality issues, mostly when a visible pollutant has been observed (a foaming substance resulting 
from car washing or sediment, for example). When the discharge is prohibited, enforcement 
actions are implemented. However it has been extremely difficult, if not in possible to investigate 
and determine the cause of many of the non-visible pollutants, such as ammonia, phosphorus, 
etc. Correspondence with other storm water program managers also indicates that these 
situations can be very challenging. Please see Section 10 ID/IC for details on investigations 
conducted during the reporting period. 
 
In recent years, the County has held a workshop to summarize the monitoring data and help the 
program managers use the information to help focus program activities. This workshop is very 
valuable as many of the program managers do not have a full scientific background and some of 
the analyses can be very technical. 
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Some of the key findings of the monitoring programs so far include: 
 

• Urban Streams Bioassessment studies demonstrated that the Index of Biological Integrity 
(IBI Score) is correlated strongly with physical habitat parameters and tends not to be 
clearly correlated with recognized water toxicity or chemistry parameters.   

 
A second observation of the County’s Urban Stream Bioassessment studies was that IBI 
scores in urbanized lower-elevation areas of South Orange County were routinely 
depressed (i.e., “very poor”) relative to the pristine higher-elevation, higher-gradient, 
coarser-substrate sites that are built into the IBI as reference sites.    
 
Further studies conducted by the City of Laguna Niguel on the Narco Channel and Upper 
Sulphur Creek concluded that in developed coastal areas, restoration projects result in 
slight improvements in IBI scores and improving from a “very poor” to a “poor” IBI 
score should be considered a significant accomplishment.  These types of conclusions 
will come into play when cities come together to develop load reductions plans and plan 
watershed-wide initiatives as they provide information as to what may work or not work 
to meet certain goals. 
 

• The 2006 Coastal Stormdrain Outfall Monitoring studies identified that the creeks 
draining partially from the City had high bacteria loads combined with a statistically 
significant relationship between bacteria loads in the creek discharge and exceedances in 
the surf zone during the AB 411 summer monitoring season.   Because pollutant loading 
is directly affected by quantity of flow, this finding helps justify the City’s strategy of 
aggressively pursuing dry weather flow reduction by outreach, courtesy notifications, 
enforcement and encouraging irrigation based improvements through existing rebate 
programs through structural and non-structural means.  South Orange County Cities, 
along with MWDOC are completing the SEEP grant project at the time of this writing, 
and next year we will be able to report quantifiable runoff and pollutant load reductions 
based on specific irrigation system improvements. 

 
• The 2006 Ambient Coastal Receiving Water Monitoring studies demonstrated that 

exceedances of the acute saltwater CTR criteria were predominantly for copper. 
 

Studies by other agencies have suggested that aerially-deposited metallic dust from 
vehicle brake pads may be the single largest anthropogenic source, which is outside the 
City’s ability to eliminate.    
 
Data compiled by other agencies has also suggested that debris gates on catch basins can 
substantially reduce the dry-weather accumulation of particulates and copper in catch 
basins, and the City’s inlet filters would also have the same effect. 
 
Subsequent and ongoing studies conducted by the County with cooperation by various 
Cities, has suggested that the area’s natural geological formations may play a very 
significant role in some parameter’s levels observed in urban runoff, including copper, 
cadmium and nitrogen and phosphorus. Further studies are being conducted and this may 
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be a big piece of the puzzle in regards to source identification, as well as determining 
what is controllable and what is not.  
 

• The Dry Weather Monitoring Program database continued being developed as new sites 
were rotated into the program and 90th-percentile tolerance intervals became increasingly 
statistically validated via the accumulation of more data points region-wide.  Where 
extreme exceedances suggesting illicit discharges were perceptible to County field 
sampling crews, notifications were called in immediately to City investigative personnel 
for follow-up (see Section 10 for discussions and findings). Where lab samples indicated 
persistent exceedances beyond the 90th-percentile, follow-up investigations were initiated 
by the City as soon as the chronicity of the problem became apparent.  Investigations of 
apparent chronic problems are discussed in Section 10 of this Report. 

 
The Dry Weather Monitoring Program has been somewhat useful in identifying acute 
concerns resulting from discharges that occur at time of sample with visible pollutants; 
however investigations regarding chronic impairments have been challenging and for the 
most part unsuccessful. The County; however, is working on some special studies that 
appear to be shedding light upon some of our chronic issues such as copper and cadmium 
that appear to be resulting from natural, uncontrollable sources such as geological 
characteristics. 

 
 
C-11.1.1 City of Dana Point Water Quality Monitoring Efforts 
 
The City relies on the Orange County Monitoring program to meet the monitoring requirements. 
Additional monitoring is conducted by the City as part of investigations, as required. 
 
Monitoring conducted related to specific projects is discussed in Section 3 of this Report. 
 
A review of the dry weather monitoring and any investigation as a result of the data is discussed 
in Section 10 of this Report. 
 
The permittees discuss monitoring results at a number of the subcommittee meetings, including 
the watershed groups, water quality committee, inspection committee, and other meetings, as 
appropriate. The City reviews the daily beach hotline data each day to see if there are any trends 
that correlate with noted activities. 
 
C-11.2 Water Quality Monitoring Program Modifications 
 
There are no program modifications that will be made to the Water Quality Monitoring section 
of the City’s LIP at this time. 
 
The County proposed some monitoring program modifications in the 2006 Report of Waste 
Discharge and NPDES Permit negotiations are anticipated to reconvene in late 2008. 
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303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC California Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
F&G California Department of Fish & Game 
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GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 

HOA Homeowner’s Association 
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SR Spill Responder 
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SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TAC Technical Advisory Committee 
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Signed Certified Statement 

 

 

 
 

 
 
 

 
I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted.  Based on 
my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of 
my knowledge and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations. 
 
 
Sincerely, 
 
 
David Shissler, P.E. 
Director of Water Quality    
 
Dated: ________________________ 
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City of Laguna Beach 
Urban Runoff Management Program  

Executive Summary 
 
 
Background  
 
The City of Laguna Beach Urban Runoff Management Program (URMP) effectiveness and 
assessment annual report document was prepared to meet the requirements of the Third Term 
NPDES Permit No.  CAS0108740.  This annual report covers the sixth year reporting period 
from July 1, 2006 to June 30, 2007.   
 
Under the First and Second Term Permits (1990 to 2002), the County of Orange, Orange County 
Flood Control District and incorporated cites of Orange County (collectively called the 
Permittees) followed the countywide Drainage Area Management Plan (DAMP) document to 
comply with the permit regulations.  The Third Term permit has required the Permittees to 
continue with implementing the Second Term Permit management programs and comply with 
additional requirements.  One major change is that each Permittee has now developed and is 
implementing a local URMP, also referred to as a Local Implementation Plan.  As a result, the 
DAMP has been revised to include countywide model guidance programs for the Permittees to 
use in the development and implementation of their local URMP.  
 
Under the Third Term Permit, in February 2003 the City and other Permittees submitted their 
respective URMP to the San Diego Regional Board (Regional Board).  The Regional Board has 
conducted several reviews of the City’s URMP since the initial URMP submittal.  The Regional 
Board in 2005 completed an on-site program and field evaluation of the City’s URMP.   
 
This sixth year FY 07-08 annual report describes the URMP activities completed by the City to 
comply with the Third Term Permit regulations.  The URMP annual report is organized in the 
following fashion: 
 

1. There are twelve (12) component programs that comprise the URMP annual report. 

2. The first part of each component program reports activities completed during the 
reporting period to comply with the third term permit regulations.  A component 
program effectiveness and assessment summary is included. 

3. Modifications to the City’s URMP, made either to address Regional Board comments or 
made by the City as a program enhancement, are included as attachments to each 
section.   
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Program Effectiveness and Assessment 
 
The City’s Urban Runoff Management Program goal is to comply with the Permit regulations.  
The URMP objective is to control and eliminate the sources of urban runoff pollution, which 
will result in immediate and long-term water quality improvement for the protection of the 
public health and the environment.  The City effectively operates a multifaceted watershed 
protection program to comply with the Third Term Permit regulations.  The program includes 
implementation of the URMP, necessary storm drain and sewer infrastructure improvements, 
public education, and implementation of additional pollution control measures to address 
runoff pollution. An on-going focus of the program is to control and reduce sources of bacteria 
and trash in urban runoff that may be discharged to the Pacific Ocean.   
 
In 2008, the City analyzed six years of ocean water bacteria data to assess the effectiveness of 
urban stormwater diversion units installed in the downtown area.  The results were released in 
a report to the State Water Resources Control Board.  Results showed exceptionally low bacteria 
levels in the ocean.  County data also showed low bacteria levels along the Laguna Beach coast 
for the entirety of the reporting period.  The water quality in Laguna Beach was among the top 
ten cleanest beaches in the United States as recognized by the Natural Resources Defense 
Council. 
  
The City’s URMP accomplishments during the reporting period for each program component 
are summarized below:  

Program Management (Section C-2) 
 

The City of Laguna Beach continues to make a large financial commitment to implement 
NPDES permit requirements.  In FY 07-08 the City spent nearly $8.6 million in URMP 
capital and operation costs.  Of this total, $2.6 million was for operational costs and $6.0 
million for water quality storm drain and sewer capital improvement projects.   

                               
The City also participated in Orange County Stormwater program committee meetings 
to evaluate and develop programs to achieve permit compliance.   

 
Plan Development and Implementation (Section C-3) 

 
A comprehensive evaluation of data for fourteen ocean monitoring locations along the 
Laguna Beach coast concluded that steady progress has been made toward achieving 
bacteria water quality standards.  Most locations proved eligible for removal from the 
303(d) list of impaired water bodies. 

The City nearly completed the first two phases of the Heisler Park ASBS Protection and 
Preservation Project in 2007-2008.  Completed tasks include the renovation of over half 
of the total area of the Park to include the latest in site design and structural BMPs.  
Sewer infrastructure was also improved.  Two new nuisance water diversions will be in 
place upon project completion in early 2009. 
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The City is continuing to implement elements of its Sewer System Strategic Plan.  The 
Shaw’s Cove lift station was demolished and replaced with a new facility with project 
completion in late 2008, the Nye’s Place sewer siphon was replaced and emergency 
back-up power was added to Victoria I, Victoria II and Fisherman’s Cove lift stations. 

The ecosystem restoration project in Laguna Canyon Creek was maintained by a City 
contractor.  Non-native plants and trash were removed from the restored sections of the 
creek. 

The City continued participation in a joint study with the City of Newport Beach to 
develop a metric to evaluate the impacts of human activities on Areas of Special 
Biological Significance. 

Legal Authority (Section C-4) 
 

The legal authority of the City was not challenged or modified during the reporting 
period.  

Municipal Activities (Section C-5)  
 

The City completed water quality inspections for high priority municipal fixed facilities, 
field programs and drainage facilities.  During FY 06-07, 76 fixed-facility inspections 
were completed, 24 field programs were evaluated and all City-owned storm drain 
facilities were inspected and cleaned.   

The City cleaned all 921 storm drain inlets and 18 diversions prior to the rainy season.  
60 City employees received water quality or pollution prevention training during the 
reporting period. 

The City collected 1,200 tons of trash from trash receptacles, 487 pounds of dog waste, 
12,662 tons of garbage, 2,370 of debris from street sweeping and 22,260 pounds of 
hazardous waste.                

Public Education/Public Participation (Section C-6) 
 
The City updated the content on its pollution prevention website to provide more 
comprehensive and accessible information to the public. 

Over 8,000 sprinkler keys were distributed to residential property owners with water 
quality and conservation messages in a successful mailer campaign.  The City enacted an 
ordinance to ban local restaurant service of expanded polystyrene food containers.  
Environmental awards were distributed to recognize the accomplishments and 
achievements of local environmental activists. 

New Development/Significant Redevelopment (Section C-7)  
 

The City approved ten WQMPs and attended or sponsored two new development 
training sessions during the reporting period.  The content of the City’s Water Quality 
Department website was updated to include new information on WQMP submittals and 
grease program requirements. Additional water quality informational materials were 
distributed at the development counter. 
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Construction (Section C-8)  

 
During the reporting period, the City of Laguna Beach inspected 99 construction sites.  
The inspections included site visits to ensure BMPs were implemented and proper 
erosion and sediment control measures were in place.  A total of 18 enforcement actions 
were taken during the reporting period. 

 
Existing Development  (Section C-9) 

 

Industrial Program – The City updated its business license database during the 
reporting period resulting in the addition of 11 new industrial businesses. 
 
Commercial Program - The City performed 200 commercial inspections during the 
reporting period including inspection of restaurants for compliance with the Fats, Oils, 
and Grease Ordinance.   
 
Residential – The residential program relies upon observations by municipal employees 
working in residential areas and on complaints received from residents through the 
water pollution problem reporting hotline.  The City issued 18 courtesy citations and 14 
administrative fines for prohibited discharges in residential areas.   

 
Illicit Connections/Illegal Discharges (Section C-10) 

 
The City, in cooperation with the County of Orange’s Dry Weather Monitoring crew, 
identified one illicit connection during the reporting year.   
 
During the reporting period, city enforcement staff initiated 130 enforcement actions 
resulting in 45 administrative fines.  Staff also issued 18 door hangers in an effort to 
educate businesses and citizens about their potential to pollute.   

 
Water Quality Monitoring (Section C-11) 

 

All water quality monitoring within Laguna Beach showed exceptionally low levels of 
bacteria throughout the monitoring period.   

 
Watershed Chapters (Section C-12) 

 
During the reporting period, the City participated in meetings for each of the three 
watersheds within its jurisdiction.  The purpose of the watershed meetings was to foster 
collaboration between watershed cities and the County on issues specific to the 
watershed in question.  Program information was shared and the exchange of ideas at 
the meetings helped develop the Laguna Beach program. 
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C-1.0 Introduction (Urban Runoff Management Program Section A-1) 
 
C-1.1 Introduction  
 
This Urban Runoff Management Program (URMP) annual report and effectiveness assessment 
covers the period from July 1, 2007 to June 30, 2008 and therefore covers the sixth fiscal year of 
the Third Term Permit.  Each section describes the activities completed during the reporting 
period to implement the City’s Urban Runoff Management Plan (URMP), also referred to as the 
Local Implementation Plan.  Each section of this report includes an effectiveness summary and 
an assessment summary.  Each section also describes program changes completed to address 
requests made by the San Diego Regional Board, if applicable. 
 
The Permittees developed the URMP program effectiveness annual report in order to report to 
the Regional Boards the implementation and performance of stormwater quality programs. 
 
The objectives of the annual report are to: 
 

 Facilitate the collection and compilation of specific stormwater program 
implementation and validation data;  

 

 Provide for annual data analyses by which the City and the Principal Permittee can, on 
a jurisdictional, watershed and/or countywide basis, compile and analyze program 
data.  Analyses will allow for comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 

 Ensure that an iterative evaluation and improvement process is applied on a 
jurisdictional, watershed and/or countywide level to each of the program components 
and used as an effective management tool in determining where modifications within 
the Drainage Area Management Plan (DAMP) and/or URMP may be necessary; and 

 

 Provide a mechanism for the City to identify and report modifications that have been 
made to the URMP.   

 
C-1.2 Background  
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  As a result of court decisions and the overriding need to clarify the stormwater 
permitting requirements, the CWA required the Environmental Protection Agency (EPA) to 
issue regulations to be effective by 1983 that included stormwater runoff from rainfall.  
Congress passed a Clean Water Act Amendment in 1987, the Water Quality Act, which brought 
stormwater discharges into the NPDES Program.  EPA issued subsequent regulations on 
November 16, 1990.   
 

In response to those regulations, the County of Orange (Principal Permittee), the Orange 
County Flood Control District and the incorporated cities of Orange County (Co-permittees) 
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have obtained, renewed and complied with the following NPDES Stormwater Permits from the 
Santa Ana and San Diego Regional Water Quality Control Boards:      

 

Permit 
Term 

Santa Ana Regional Board San Diego Regional Board 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 8000180   July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-
2002) 

96-31 CAS618030  March 
1996 

96-03 CAS0108740  August 
1996 

Third  
(2002- ) 

R8-2002-
0010  

CAS618030   January 
2002 

R9-2002-
0001 

CAS0108740  February 
2002 

 

Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to control pollutants 
in stormwater discharges. 

As a result of the Third Term Permit requirements, the Permittees incorporated enhancements 
to the existing program elements of the 2003 DAMP.  One of the major challenges for the 
Permittees in updating the programs was the reconciliation between the two Regional Board 
permits and the resulting program requirements that have significant differences for the first 
time. 
 
Reconciliation was accomplished by including model programs and templates for Co-
permittees Jurisdictional Urban Runoff Management Programs (URMP) into the structure of the 
2003 DAMP.  The model programs and templates will assist Co-permittees in implementation 
of the program within their individual jurisdiction as well as recognition of the differences 
between the permit requirements.   
 
The Urban Runoff Management Programs consists of twelve program elements summarized in 
the following sections.  Each program element focuses on pollution prevention measures as well 
as program effectiveness assessment. 
 

1. Introduction (Section A-1) 
 

Provides background on the program and describes the City’s environmental setting 
such as geography and climate, watersheds, impaired waterbodies, environmentally 
sensitive areas, and overall organization of the URMP.   

 
2. Program Management (Section A-2) 
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Program Management details the framework for program management activities 
including countywide and local coordination, Fiscal Analysis Component for 
compliance activities and data management and reporting requirements.  

 
3. Plan Development (Section A-3) 

 
Plan Development explores the approach used in developing the 2003 DAMP and the 
URMP as well as plan development activities conducted during the reporting period.  
Capital improvement project planning, BMP effectiveness investigations and 
improvements in stormwater science are covered in this section.  Also described is how 
the requirements of the Aliso Creek Watershed 13225 Directive are being addressed 
through the Aliso Creek Watershed Urban Runoff Management Plan. 
 

4. Legal Authority (Section A-4) 
 

The City’s legal authority for prohibiting unpermitted discharges to the storm drain 
system and for requiring BMPs in new development and significant redevelopment and 
construction projects is described in this section.  Legal analyses, challenges and 
revisions made to the applicable ordinances are also explored. 
 

5. Municipal Activities (Section A-5)  
 

Municipal Activities covers the programs implemented by the City to address water 
quality issues related to municipal fixed facilities, field programs and drainage facilities, 
and an effectiveness assessment component. 
   

6. Public Education/Public Participation (Section A-6) 
 

Programs initiated by the Orange County Stormwater Program and the City to educate 
public and business target audiences about urban stormwater and non-stormwater 
issues are addressed in this section.  Program effectiveness is also assessed.  
 

7. New Development/Significant Redevelopment (Section A-7)  
 

New Development/Significant Redevelopment describes programs implemented by the 
City to address water quality issues at the planning and design stage of private projects.  
This section includes descriptions of the tools used to incorporate required post 
construction BMPs into the environmental planning and development review process; 
and a program effectiveness assessment. 
 

8. Construction (Section A-8)  
 

Section A-8 describes water quality programs in effect during the construction phase of 
private project development.  The construction program is coordinated through the 
City’s Community Development Department and implemented by City building 
inspectors. 
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9. Existing Development  (Section A-9) 
 

Existing Development contains four source control programs:  
 

 Industrial Program – Programs implemented by the City to address water quality 
issues sourced to industrial businesses.  The program consists of site prioritization, 
inspection, BMP implementation and effectiveness assessment. 

 

 Commercial Program - Programs implemented by the City to address water quality 
issues sourced to commercial businesses.  The program consists of site prioritization, 
inspection, BMP implementation and effectiveness assessment. 

 

 Residential – Programs implemented by the City to address water quality issues 
associated with residential areas and the effectiveness of the programs. 

 

 Common Interest Areas/Homeowners Associations – Programs implemented by the 
City to address water quality issues associated with the operation and maintenance 
of common interest areas and the effectiveness of the programs. 

 
10. Illicit Connections/Illegal Discharges (Section A-10) 
 

Describes the programs implemented by the City to effectively detect and eliminate 
unpermitted discharges and unauthorized connections to the municipal storm drain 
system.  Program effectiveness is also assessed.  Section A-10 contains guidance for Fire 
Fighting Activities. 

 
11. Water Quality Monitoring (Section A-11) 

 
Section A-11 details monitoring programs managed by the Principal Permittee in 
cooperation with the City.  The goal of monitoring is to identify areas with water quality 
problems, prioritize watersheds for corrective action, prioritize pollutants and develop 
specific controls to address the issues.  The monitoring program will forward 
information into the City’s program as a component of effectiveness assessment. 

 
12. Watershed Chapters (Section A-12) 

 
The City participates in three watershed chapter meetings.  The meetings offer an 
opportunity for the City to exchange strategies, ideas and techniques for permit 
compliance with other permittees within each watershed.  Watershed Urban Runoff 
Management Plans were developed and implementation measures are also discussed at 
the meetings. 

 
C-1.3   Urban Runoff Management Program  
 
The City’s submitted its URMP to the San Diego Regional Water Quality Control Board in 
February 2003 to comply with the Third Term permit requirements.  Since this initial submittal, 
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the Regional Board has conducted reviews of the City’s URMP and annual reports covering the 
first four years of the Third Term Permit.  The City has reported progress and submitted 
revisions to the URMP with each annual report to 2005.  The Regional Board review comment 
letters are referenced below.  
 

1. The Regional Board’s June 26, 2003 City URMP review and comment letter (File No. 10-
6002.02).   

2. The Regional Board’s September 15, 2003 City URMP clarification and request for 
technical information letter (File No. WPN:10-6002.05:haasj). 

3. The Regional Board’s October 2003 comment letters in response to the City’s August 
2003 URMP Aliso Creek, Laguna Coastal Streams and Dana Point Coastal Streams 
Watershed Plan submittals (File No’s.  WPN:10-6000.02:haasj, WPN:10-6000.02:haasj, 
and WPN:10-6000.02:haasj).  

4. The Regional Board’s December 12, 2003 City URMP first year annual report review and 
comment letter (File No. 10-6002.02:haasj).   

5. The Regional Board’s January 20, 2005 City URMP second year annual report review 
and comment letter (File No. 10-6000.02:haasj).   

 
In May of 2005 the Regional Board completed a program and field evaluation of the City’s 
URMP.  The City received an evaluation report letter dated July 13, 2005 summarizing the 
findings of the Regional Board evaluation (File No.  WPN:10-6002.02:haasj).  This annual report  
describes the changes made to address the Regional Boards requests and comments.  
 
The City received the Regional Board’s October 18, 2005 letter approving changes to the Aliso 
Creek monitoring program implemented to address the potential sources of bacteria with the 
watershed.  
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C-2.0 Program Management (Urban Runoff Management Program Section A-2) 
 
C-2.1 Introduction  
 
Program management conducted by the City of Laguna Beach to implement the City’s Urban 
Runoff Management Program (URMP) include the following activities: 

 Coordination with the Principal Permittee and other Permittees in the Orange County 
Stormwater Program 2003 DAMP; common program implementation (such as 
monitoring, public education and watershed programs); and a commitment of funding 
to shared and City budgets under the Implementation Agreement; 

 Coordination with internal City departments to implement the City URMP; 

 Coordination with other agencies and groups within the City’s jurisdiction on elements 
related to the URMP and activities of mutual interest to help improve water quality and 
the environment; 

 Preparing, approving and tracking shared cost budgets prepared by the Principal 
Permittee and City budgets to fund the URMP; 

 Data management and compliance reporting based on common practices specified in the 
2003 DAMP.   

 
C-2.2 Countywide Coordination  

The City has designated representatives that attend and participate in the countywide 
committee meetings.  The representatives are shown in the City URMP Table A-2.1.  In order to 
coordinate effectively with the Principal Permittee, the City of Laguna Beach has designated 
NPDES primary and alternate representatives shown below. 
 

Representative Primary Alternate 

Name Will Holoman Mike Phillips 

Title Senior Water Quality Analyst Environmental Specialist 

Department Water Quality Water Quality 

Address 505 Forest Avenue, Laguna 
Beach, CA 92651 

505 Forest Avenue, Laguna 
Beach, CA 92651 

E-mail Address wholoman@lagunabeachcity.net mphillips@lagunabeachcity.net 

 

0033775



SECTION C-2, Program Management   
 
 

City of Laguna Beach C-2-2 November 2008 
  

The General Permittee Committee meets at least six times per year.   The City of Laguna Beach 
had representatives at the following meetings:  
   

Meeting Date Attended 
July 26, 2007 X 
August 23, 2007 X 
September 27, 2007 X 
October 25, 2007 X 
December 20, 2007 X 
January 24, 2008 X 
February 28, 2008 X 
March 27, 2008 X 
April 24, 2008 X 
May 22, 2008 X 
June 26, 2008 X 

 
City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Inspection X 
Water Quality X 

 
City representatives participated in the following watershed committees: 
 

Watershed Committee    Attended 
Laguna Coastal Streams    X 
Aliso Creek              X 

 

C-2.3 City Internal Coordination  

The responsibilities of City departments for the internal coordination of activities are detailed in 
the URMP Program Management section.  City departments have coordinated water quality 
issues on a case-by-case basis in reporting year.   
 
C-2.4 Fiscal Analysis  

The Fiscal Analysis includes the following: 
 

 The City’s expenditures for the previous fiscal year; 
 The City’s budget for the current fiscal year; and 
 A description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of 
Laguna Beach.  The costs indicated in the tables do not include the City’s “shared cost” which 
constitute each cities contribution to the activities performed by the County of Orange, as the 
Principal Permittee, on behalf of the Permittees.  The Principal Permittee reports the City’s share 
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cost as part of the unified annual report.  The tables below report the City’s operation, 
maintenance, contracted costs and capital costs to implement the Urban Runoff Management 
Program. 

Capital Costs 
 

 Capital costs include any capital expenditures to implement the DAMP and City URMP 
elements.  This may consist of supplies, equipment purchases and improvement and 
retrofit projects.   

 
Operations and Maintenance Costs 
 

 Operations and Maintenance costs refer to normal costs of operation and maintenance 
including the cost of keeping equipment and facilities in working order.  Some of the 
indicated program element activities and costs in the tables are contracted with private 
companies.   

 
Specific Cost Category Descriptions 

 Supportive of Program Administration: This category includes City administrative and 
staff positions to implement the urban runoff NPDES program. 

 Municipal Activities: This category includes the costs to operate and maintain City 
programs and services related to the URMP.  Some of these costs represent services 
contracted by the City to private companies. 

 Public Information: This category includes costs for the City’s public education and 
Hazardous Waste collection programs. 

 Requiring New development BMPs: This category includes costs that support the 
Community Development Department, Planning and Zoning Divisions, in requiring 
that new development projects implement necessary BMPs. 

 Requiring Construction BMPs: This category includes costs that support the Community 
Development Department, Building Division; in requiring construction projects to 
implement necessary BMPs. 

 Illicit Discharge and Connection: This category includes costs associated with the 
NPDES industrial and commercial inspections and to respond to and address reports of 
water quality problems in the community.   

 Water Quality Capital Projects Projects: This category includes costs to implement storm 
drain and City facility water quality improvement and retrofit projects.  These include 
diversion systems, storm drains and building improvement projects. 

 
C-2.5   Program Management Effectiveness and Assessment Summary  
 

In anticipation of a new permit being adopted in 2008, the City maintained the NPDES program 
on the steady course established in the years prior to the reporting period.  The City Council 
appointed Environmental Committee continued to serve as an instrument for citizen outreach 
and participation.  The Water Quality Department implemented and initiated public education, 
enforcement, existing development inspection and water quality monitoring programs.  In 
addition sanitary sewer improvement and nuisance flow diversion projects were undertaken.  
The Police Department provided assistance with water quality code enforcement and the 
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Marine Safety Department provided tide pool enforcement and public education support.  The 
Public Works Department (streets, parks, and solid waste/recycling) continued to provide 
support through municipal maintenance activities, such as street sweeping, litter control and 
storm inlet cleaning.  The Community Development Department maintained the program 
which requires new and re-development projects submit proper documentation, such as Water 
Quality Management Plans and Erosion Control Plans, prior to the start of construction.  
Community Development also conducted required construction site inspections for erosion 
control and site design BMPs.   
 
The City of Laguna Beach continues to make a substantial financial commitment to implement 
NPDES permit requirements.  In FY 07-08 the City spent about $8.59 million in URMP capital 
and operation costs.  Of this total, about $2.6 million was for operational costs and about $6.0 
million was for water quality, storm drain and sewer capital improvement projects.   
 
The following tables show the approximate costs for FY 07-08 and the projected costs for FY 08-
09.  The City funds the URMP program from the General Fund.  Sewer system improvements 
are funded through the Sewer Fund.   
 
CAPITAL COSTS 
Urban Runoff Management (URMP)  
Program Elements 

Actual FY 07-08 
Costs 

Projected FY 08-09 Costs 

Supportive of Program Administration and Plan 
Development 
 (URMP Sections 2.0 and 3.0) 

$0 $0 

Municipal Activities 
 (URMP Section 5.0) 

Litter Control Beach 
Trucks / Disposal 

$0 $0 

Litter Control 
Receptacles 

$21,000 $21,000 

Recycling $6,000 $6,000 

Drainage Facility 
Maintenance (vactor) 

$0 $0 

Catch Basin Stenciling $0 $0 

Street Sweeping $35,000 $36,000 

Environmental 
Performance 

$0 $0 

Public Property & 
Street Chemical Spill 
Response 

$0 $0 

Pesticide & Fertilizer 
Management 

$1,300 $1,400 

Public Information 
 (URMP Section 6.0) 

Nonpoint Source 
Pollution Awareness 

$0 $0 
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Household Hazardous 
Waste Collection 

$7,000 $7,000 

Requiring New Development BMPs       
(Supportive of Planning, etc.) 
(URMP Section 7.0) 

$0 $0 
 

Requiring Construction BMPs                  
(Supportive of Plan Check & Inspection) 
(URMP Section 8.0) 

$0 $0 

Existing Development 
and IC/ID Activities 
(URMP Section 9.0 and 
10.0) 

$0 $0 $0 

$0 $0 $0 

Water Quality Monitoring (URMP Section 11.0) $0 $0 

Water Quality Storm Drain and Sewer Capital 
Projects  

$5,900,000 $1,800,000 

Approximate Totals $5,970,300 $1,871,400 

 

 
OPERATION AND MAINTENANCE COSTS 

 

Urban Runoff Management (URMP)  
Program Elements 

Actual FY 07-08 
Costs 

Projected FY 07-08 Costs 

Supportive of Program Administration and Plan 
Development  
 (URMP Sections 2.0 and 3.0) 

$27,000 $28,500 

Municipal Activities 
 (URMP Section 5.0) 

Litter Control Beach 
Trucks / Disposal 

$150,000 $155,000 

Maintain Litter Control 
Receptacles 

$95,000 $100,000 

Solid Waste/Recycling $1,736,000 $1,785,000 

Drainage Facility 
Maintenance (vactor) 

$4,000 $4,200 

Catch Basin Stenciling $1,000 $500 

Street Sweeping $191,000 $200,000 

Environmental 
Performance 

$2,100 $2,200 

Public Property & 
Street Chemical Spill 
Response  

$250,000 $210,000 

Pesticide & Fertilizer 
Management 

$80,000 $84,000 
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Public Information 
 (URMP Section 6.0) 

Nonpoint Source 
Pollution Awareness 

$19,000 $20,000 

Household Hazardous 
Waste Collection 

$30,000 $31,000 

Requiring New Development BMPs       
(Supportive of Planning, etc.) 
(URMP Section 7.0) 

$20,000 $21,000 

Requiring Construction BMPs                  
(Supportive of Plan Check & Inspection) 
(URMP Section 8.0) 

$0 $0 

Existing Development 
and IC/ID Activities 
(URMP Section 9.0 and 
10.0) 

Facility Inspection $10,000 $11,000 

Other Efforts to 
Identify & Eliminate 
Illicit Connections 

$5,000 $5,500 

Water Quality Monitoring (URMP Section 11.0) $0 $0 

Approximate Totals $2,620,100 $2,657,900 

 
 

FUNDING SOURCES 
 

LIP FUNDING SOURCES   

 Actual FY 06-07 Projected FY 07-08 
Costs 

GENERAL FUND 100% 100% 

UTILITY TAX/CHARGES   

SEPARATE UTILITY BILLING ITEM   

GAS TAX   

SPECIAL DISTRICT FUND   

OTHERS (specify)   

   

 Sanitation Fee   

 Benefit Assessment   

 Fleet Maintenance Fund   

 Community Services Fund   

 Water Fund   

 Sewer & Storm Drain Maintenance Fee Sewer improvements 
funded through 
sewer fund fees. 

Sewer improvements 
funded through sewer 
fund fees. 

TOTALS  100% 100% 
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C-2.6   Program Management Urban Runoff Management Program Modifications 
 
The Program Management section of the City’s URMP document was not modified during the 
reporting period. 
 
C-2.7   Regional Board Requested Urban Runoff Management Program Revisions 
 
The Regional Board has not requested changes during the reporting period.  
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C-3.0 Plan Development  
 
C-3.1 Introduction  

This Section provides information on the approach taken by the City of Laguna Beach in developing its 
LIP.  This Section also discusses a number of studies that the City is participating in that will inform 
future revision and improvement of the program. 
 
C-3.2 Plan Development  

The complexity of the Third Term permits has necessitated the development of a LIP in order to provide 
for a city-specific plan within the broader policy and program framework of the 2003 DAMP.  The LIP 
focuses predominantly on the jurisdictional implementation of the model pollution prevention-oriented 
programs detailed in the 2003 DAMP and was completed and provided to the RWQCB in 2003.  
 
The 2003 DAMP will be revised and submitted by the Principal Permittee as the proposed plan for the 
Report of Waste Discharge toward the end of the permit term.  The City LIP, however, is intended to be a 
more dynamic document plan that will be continuously evaluated by the City or as directed by the 
Regional Board.  
 
C-3.3    BMP Effectiveness Investigations  

CDS Units throughout Laguna Beach are opened for the dry season and closed for the wet season. Exact 
dates vary with local events and circumstances.  Laguna Beach does not discharge appreciably to Aliso or 
Dana Point Coastal Streams watersheds. 
 
An important element of the City’s LIP is the implementation of additional and/or refinement of BMPs to 
complement the DAMP-based jurisdictional program.  The following tables list the BMPs implemented 
during the reporting period.  Only City-owned and operated BMPs that were implemented during the 
reporting period, for which evaluations are being conducted, are reported.  
 

 Initiated in FY  
2007-08 

Completed in 
FY 2007-08 

Projected 
completion in 
FY 2008-09 

Aliso Creek - Structural BMPs - 
Constructed wetlands 

   

Aliso Creek - Structural BMPs - 
Sand filters 

   

Aliso Creek - Structural BMPs - 
Disinfection systems 

   

Aliso Creek - Structural BMPs - 
Catch Basin Inserts 

   

Aliso Creek - Structural BMPs - 
Others 

   

Aliso Creek - Litter Control 
BMPs - Screens 

   

Aliso Creek - Litter Control 
BMPs - Booms 

   

Aliso Creek - Litter Control 
BMPs - In-Line Retrofits (eg 
CDS units) 
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Aliso Creek - Litter Control 
BMPs - Others 

   

Aliso Creek - Non-Structural 
BMPS - Public Awareness 
Survey 

   

Aliso Creek - Non-Structural 
BMPS - Others 

   

Dana Point Coastal Streams - 
Structural BMPs - Constructed 
wetlands 

   

Dana Point Coastal Streams - 
Structural BMPs - Sand filters 

   

Dana Point Coastal Streams - 
Structural BMPs - Disinfection 
systems 

   

Dana Point Coastal Streams - 
Structural BMPs - Catch Basin 
Inserts 

   

Dana Point Coastal Streams - 
Structural BMPs - Others 

   

Dana Point Coastal Streams - 
Litter Control BMPs - Screens 

   

Dana Point Coastal Streams - 
Litter Control BMPs - Booms 

   

Dana Point Coastal Streams - 
Litter Control BMPs - In-Line 
Retrofits (eg CDS units) 

   

Dana Point Coastal Streams - 
Litter Control BMPs - Others 

   

Dana Point Coastal Streams - 
Non-Structural BMPS - Public 
Awareness Survey 

   

Dana Point Coastal Streams - 
Non-Structural BMPS - Others 

   

Laguna Coastal Streams - 
Structural BMPs - Constructed 
wetlands 

   

Laguna Coastal Streams - 
Structural BMPs - Sand filters 

   

Laguna Coastal Streams - 
Structural BMPs - Disinfection 
systems 

   

Laguna Coastal Streams - 
Structural BMPs - Catch Basin 
Inserts 

   

Laguna Coastal Streams - 
Structural BMPs - Others 

   

0033784



SECTION C-3, Plan Development   
 
 

City of Laguna Beach C-3-3 November 2008 
  

Laguna Coastal Streams - Litter 
Control BMPs - Screens 

   

Laguna Coastal Streams - Litter 
Control BMPs - Booms 

   

Laguna Coastal Streams - Litter 
Control BMPs - In-Line 
Retrofits (eg CDS units) 

   

Laguna Coastal Streams - Litter 
Control BMPs - Others 

   

Laguna Coastal Streams - Non-
Structural BMPS - Public 
Awareness Survey 

   

Laguna Coastal Streams - Non-
Structural BMPS - Others 

   

 

Watershed Type of BMP Manufacturer   
(if applicable) 

Number 
Implemented 

Type of 
Analysis 

Report 
Completed 

Aliso Creek      

Dana Point 
Coastal 
Streams 

     

Laguna 
Coastal 
Streams 

Smarttimers, 
Edgescaping 

Weathertrak 2 Flow volume 
and bacteria 
mass 

  

Laguna 
Coastal 
Streams 

Diversion 
Units 

CDS Inc. 6 Effect on 
water quality, 
volumetric 
flow and 
debris 

  

 
Two studies were completed during the reporting period.  Both reports are available from the City upon 
request.  One project in the Laguna Coastal Streams watershed that requires testing of BMP effectiveness 
is currently underway.  The testing will be completed and report written and submitted in FY09-10.     
 
C-3.4 Improvements in Stormwater Science  

The City of Laguna Beach participated in the Prop 40 SmarTimer/Edgescape Evaluation Project (SEEP) 
for South Orange County cities. The project involved the implementation of Best Management Practices 
for retrofitting the irrigation system at Riddle Park. The purpose of the project was to minimize irrigation 
runoff and prevent pollutants from entering the ocean.  The study was completed and submitted to the 
State Board during the reporting period. 
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The City also submitted the results of a study of six diversion units installed with a Clean Beaches 
initiative grant.  The report demonstrates that diversion units are highly effective in keeping trash, 
nuisance flows and bacteria from reaching the beach. 
 
C-3.5 13225 Directive for Aliso Creek  

The City has relatively small watershed drainage to the creek, but nonetheless implements programs that 
may aid in reducing bacteria levels in Aliso Creek. Specifically, City and County staff perform 
commercial inspections of the golf course and restaurant adjacent to Aliso Creek. Additionally, City 
sends targeted mailings to property owners within the watershed, encouraging them to take steps to 
reduce over-irrigation that may result runoff to the storm drain system. 
 
C-3.6 Plan Development Modifications  

During the reporting year, no changes were made to the Plan Development Section of the City’s Urban 
Runoff Management Plan.   
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C-4.0 Legal Authority 
 
C-4.1 Introduction  

This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges  

 No revisions were made to the City of Laguna Beach’s Water Quality Ordinance 16.04.030 
during this reporting period. However, the City Council did adopt a municipal ordinance that 
bans food establishments, including restaurants, delicatessens, convenience marts, groceries 
stores, pharmacies, liquor stores, hotels, motels and inns from servicing customers with food 
service ware made from expanded polystyrene. The purpose of the ordinance is to protect 
ocean habitat from Styrofoam litter. The ban went into effect on July 1, 2008. A copy of the 
ordinance is attached. 
    
C-4.3 Legal Authority Modifications 
There are no program modifications to the Legal Authority Section.    
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C-5.0  Municipal Activities (Urban Runoff Management Program Section A-5) 
 
C-5.1 Introduction  
 
This Section discusses the implementation of the inventory, prioritization, inspection, BMP 
implementation and reporting program for municipal facilities.   
 
 

UC-5.1.1 Overall Program Management 
 
The City‟s URMP document Program Management section identifies the Department(s) and 
their representatives that are responsible for the implementation of the urban runoff program.  
A description of each City department role and responsibilities in implementing the municipal 
activities component is discussed in the URMP municipal section.   
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities  
 
The City has developed a watershed-based inventory of its identified municipal facilities.  The 
City completed and occupied a new corporation yard in Laguna Canyon during the reporting 
period.  Some municipal activities remain at City Hall, but the majority of Public Works and 
Water Quality operations and equipment were moved to the new yard.  The city nursery also 
moved to the new facility.  In addition to the fixed facilities, municipal inventory includes one 
drainage channel, 920 drainage inlets, and 24 field programs.  The City jurisdictional boundary 
is within three NPDES permit watersheds, the Laguna Coastal Streams, Aliso Creek and Dana 
Point Coastal Streams.  The majority of the fixed facilities and drainage inlets are located within 
the Laguna Coastal Streams Watershed.  The 24 field programs are implemented on a citywide 
basis in each of the three watersheds; therefore they are not included in the watershed 
summary.  A summary of the municipal inventory is provided below. 
 
Inventory Summary - Municipal Fixed Facilities and Drainage Facilities  

Main Municipal 
Facility Types 

Sub-Category Facility Types Total Number  

Municipal Waste Facilities Closed Municipal Landfill 1 
Publicly Owned Treatment Facilities 0 
Incinerators 0 
Solid Waste Transfer Facilities 1 
Land Application Sites 0 
Sites for Disposing and Treating Sewage 
Sludge 

0 

Hazardous Waste Treatment, Disposal, 
and Recovery Facilities 

0 

Uncontrolled Sanitary Landfills 0 
Corporation/Storage Yards Corporation Yards 1 

Maintenance Yards 0 
Storage Yards for Materials 1 

Other Municipal Owned 
and/or Operated Facilities 

Airfields (Landside Operations) 0 
Parks, large planter areas and Cemeteries 65 
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Public Buildings (Police, Fire, Libraries, 
restrooms, City owned property, nursery, 
sewage pump stations.) 

71 

Stadiums 0 
Stables 0 
Boat/Shipping Yards 0 
Animal Shelters/Services 1 
Public Parking Facilities 9 

     Drainage Facilities Storm drain inlets 921 

 Storm drain Channels 1 

         Total for all Categories  1,072 

 
 
Inventory Summary - Municipal Field Programs 

Field Programs Field Programs 
Implemented 

Roads, Streets and Highways O&M 

 Sweeping and Cleaning 

 Street Repair and Maintenance 

 Bridge and Structure Maintenance 

 
Yes 
Yes 
No 

Sidewalks, Plaza, Pool, and Fountain Maintenance Cleaning 

 Surface Cleaning 

 Graffiti Cleaning 

 Sidewalk Repair 

 Controlling Litter 

 Fountain Maintenance 
 

 
 
Yes 
Yes 
Yes 
Yes 
No 

Landscape Maintenance 

 Mowing/Trimming/Planting 

 Fertilizer and Pesticide Management 

 Managing Landscape Wastes 

 Erosion Control 

 
Yes 
Yes 
Yes 
Yes 
Yes 

Drainage System O&M 

 Management of the Municipal Drainage System 

 Inspection and Cleaning of Stormwater Conveyance 
Structures 

 Controlling Illegal Dumping 

 Inlet and Outlet Structures 

 Management of Miscellaneous Facilities 

 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
 

Solid Waste Handling 

 Solid Waste Collection 

 Waste Reduction and Recycling 

 Household Hazardous Waste Collection 

 Controlling Litter 

 Illegal Dumping Control 

 
Yes 
Yes 
Yes 
Yes 
Yes 

Water and Sewer Utility O&M 

 Sanitary Sewer Maintenance 
 
Yes 
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 Water Line Maintenance 

 Spill/Leak/Overflow Control, Response and Containment 

Yes 
Yes 

           Total for all Categories 24 

 
 
Watershed Inventory Summary  - Municipal Fixed Facilities and Drainage Facilities  

Sub-Category Facility 
Types 

Laguna Coastal 
Streams 
Watershed 

Aliso Creek 
Watershed 

Dana Point 
Coastal Streams 
Watershed 

Closed Municipal Landfill 1 0 0 
Publicly Owned Treatment 
Facilities 

0 0 0 

Incinerators 0 0 0 
Solid Waste Transfer Facilities 1 0 0 
Land Application Sites 0 0 0 
Sites for Disposing and 
Treating Sewage Sludge 

0 0 0 

Hazardous Waste Treatment, 
Disposal, and Recovery 
Facilities 

0 0 0 

Uncontrolled Sanitary Landfills 0 0 0 
Corporation Yards 1 0 0 
Maintenance Yards 0 0 0 
Storage Yards for Materials 2 0 0 
Airfields (Landside Operations) 0 0 0 
Parks, large planter areas and 
Cemeteries 

60 5 0 

Public Buildings (Police, Fire, 
Libraries, restrooms, City 
owned property, nursery, 
sewage pump stations.) 

68 3 1 

Stadiums 0 0 0 
Stables 0 0 0 
Boat/Shipping Yards 0 0 0 
Animal Shelters/Services 1 0 0 
Public Parking Facilities 9 0 0 
Storm Drain Inlets 830 16 75 
Storm Drain Channels 1 0 0 

Total for all Categories 974 24 76 

 
 
C-5.3    Prioritization of Municipal Fixed Facilities, Field Programs, and Drainage Facilities 
 
The City prioritized the municipal sites listed in the inventory as high, medium or low based on 
their respective threat to water quality.  It is important to note that of the 1012 high priority sites 
listed; 911 are drainage inlets, one (1) is a Drainage channel, 75 are fixed facilities and 14 are 
field programs.  The majority of high priority fixed facilities and drainage inlets are located 
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within the Laguna Coastal Streams Watershed.  The 24 field programs are not included in the 
watershed prioritization inventory because they are generally implemented citywide in each of 
the three watersheds.  The prioritization is based on the activities conducted at each fixed 
facility location and during drainage and field program implementation.  Prioritization will be 
revisited next year after the next scheduled cycle of inspections has been completed.  
Summaries of the prioritizations are provided below.   
 

Prioritization Summary - Municipal Fixed Facilities, Field Programs and Drainage Facilities  

Category 
Priority 

# High # Medium # Low 

Closed Municipal Landfill 1   

Sewage Pump Stations 26   

Corporation and Storage Yards 4   

Parks 5 9 6 

Beach Access Park Areas  28  

Areas and Planters  1 10 

Public Buildings 14 6 11 

Animal Shelters 1   

Public Parking Facilities 9   

Medians  2 4 

Fire Stations 4   

Public Restrooms 12   

Storm Drain Inlets 921   

Storm Drain Channels 1   

Field Programs 14 10  

Total 1012 56 31 

 

Watershed Prioritization Summary- Municipal Fixed Facilities and Drainage Facilities 
Municipal Facility 

Prioritizations 
Laguna Coastal 
Streams Watershed 

Aliso Creek  
Watershed 

Dana Point Coastal 
Streams Watershed 

Number of high priority  890 19 73 

Number of medium priority  42 6 0 

Number of low priority  31 1 0 

Total Number 963 25 79 
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C-5.4   Pollution Prevention BMP Maintenance Procedures  
 
A set of activity-based pollution prevention BMPs has been developed and is included as a part 
of the City‟s URMP Municipal Activities section.  The BMPs and associated fact sheets include a 
description of specific BMPs for common municipal activities and areas that may discharge 
pollutants and provide a focus on the pollution prevention measures that should be 
implemented.  In addition, the BMPs include a set of additional controls that may be 
implemented to address potential sources of bacteria, which is the City‟s main pollutant of 
concern.  The activity based municipal BMPs that have been developed are based on the 
California Stormwater Quality Association Best Management Practice Handbook - Municipal.   
 
City municipal employees are responsible for implementation of the applicable pollution 
prevention BMPs for activities they undertake.  NPDES compliance inspections are conducted 
by responsible departments during routine operations.  City departments are responsible for 
inspecting NPDES compliance of hired contractors.  
 

C-5.5    Inspections  
 
Inspection Summary - Municipal Fixed Facilities and Drainage Facilities 

Main Municipal 
Facility Types 

Sub-Category Facility Types 
Total Number 
Inspected 

Municipal Waste Facilities Active or Closed Municipal Landfills 1 
Solid Waste Transfer Facilities 1 
Hazardous Waste Treatment, Disposal, 
and Recovery Facilities 

0 

Corporation Yards Corporation Yards 1 
Maintenance Yards 0 

Other Municipal Owned 
and/or Operated Facilities 

Parks, large planter areas and Cemeteries 5 
Public Buildings (Police, Fire, Libraries, 
restrooms, City owned property, nursery, 
sewage pump stations.) 

39 

Public Parking Facilities 9 
Other Facilities Identified by the 
Municipality 

0 

Storm drain inlets 921 

Drainage Facilities Storm drain channel diversion unit 1 

      978 

Total for all Categories   
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Inspection Summary - Field Programs 
 
 
 

Field Programs Field Programs Inspected by 
Water Quality Staff 

 Sidewalks, Plaza, Pool, and 
Fountain Maintenance Cleaning 

0 

 Landscape Maintenance 0 

 Drainage System O&M 0 
 Water and Sewer Utility O&M 0 

 Total 0 

 
UC-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease.  The City identified no significant issues at its facilities that required an enforcement 
action.   
 
UC-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment.  Sewer spills originating from City facilities are reported through the State Sewer 
System Overflow program. 
 
C-5.6    Education and Training  
 
UC-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training related to 
municipal activities to assist responsible municipal staff in understanding the components of 
the Municipal Activities Program.  The training conducted during the reporting period is 
summarized below. 
 
Jurisdictional Summary 

Department 
Department 
Subcategory 

Training Module 
 

Training Dates 
Number of 
Attendees 

Training Conducted by County Attended by City Personnel 

Water Quality Program Manager Construction 
inspection training 

10/18/2007 1 

Water Quality Program Manager NPDES Training 9/5/2007 1 
Community 
Development 

Design Review LID Training 4/22/2008 1 

Training Conducted by City for City Personnel  

Police Beat Officers Water Quality 
Ordinance Review 

5/19-22/2008 29 
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Department 
Department 
Subcategory 

Training Module 
 

Training Dates 
Number of 
Attendees 

Public Works Parks Pesticide Use and 
Safety 
 

July 2007, 
January 2008 

23 

Community 
Development 

Building Inspectors Construction site 
inspection 

6/18/2008 5 

TTotal 60 
 

UC-5.6.2    Education and Training 
 
The City conducted outreach to its municipal personnel to ensure that they are informed of 
their pollution prevention BMP responsibilities.  This outreach included signage and verbal 
direction.  A summary of the City‟s outreach efforts is presented below. 
 
Education and Training Activities 

Workshop, Poster, Brochure, or 
Fact Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Pollution Prevention Poster – 
National Pollution Prevention 
Week 

On Display Posted in City Hall lobby 

Water Quality BMP information On City Server City website 

 
Website 
The City maintains a Water Quality Department website at www.clbwq.netT.  The website is the 
hub of the water quality program.  It provides users with information of all aspects of the 
program including municipal code requirements, construction information, BMP information, 
capital projects, educational materials and sewer information.  The site is also linked to other 
important sites such as the Orange County stormwater program at TUwww.ocwatersheds.comUT 
and the Health Care Agency ocean water-monitoring program.   
 
C-5.7   Environmental Performance Report  

There are no EPR reports for the FY 07-08 reporting period.   
 

C-5.8   Municipal Activities Effectiveness and Assessment Summary  

Inspection Program 

City personnel completed the high priority municipal fixed facility inspections during the 

course of regularly scheduled operations and maintenance.  All 921 of the City owned storm 
drain inlet facilities were inspected and cleaned.   

UBMPs Implemented 

Municipal staff continues implementing Best Management Practices for its various activities.   
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Municipal Activities 

The City is continuing its programs to improve City operations and reduce the amount of 

potential pollution that may enter the environment.  These include: 

1. A $5.5 million dollar commitment to ocean water quality through the ongoing 
renovation of Heisler Park.  The project showcases the latest site design Best 
Management Practices (BMPs) for a park setting. Some of the highlights include grading 
the site to reroute runoff away from the ocean, tilting all pathways to drain to vegetated 
areas, locating drain inlets within vegetated areas to promote biofiltration and 
infiltration, utilizing smart irrigation controllers and high efficiency distribution heads, 
planting drought tolerant, native and naturalized plant species to reduce water use and 
runoff, reducing impermeable surface area, installing two new diversion structures and 
stabilizing bluffs to control erosion and sedimentation. The educational sign erected in 
the park is a three-dimensional full color interactive display designed to engage as well 
as inform. Two new restrooms eliminated a possible source of sewer spills to the ocean.  
One new restroom lift station is connected to the City's SCADA control system for 
monitoring and control. 

2. Enhancement of the Wastewater Division‟s computerized maintenance management 
system to include GIS mapping with the work order system. 

3. Operating a total of 18 structural diversion systems to redirect urban runoff to the sewer 
system as an additional pollution control address the bacteria 303(d) listed Pacific Ocean 
and to protect the public health and the environment. 

4. Maintaining 12 urban runoff separator units as an additional control measure to filter 
out gross pollutants, such as trash and sediment from storm water to protect the public 
health and the environment. 

5. Overseeing the permanent reconstruction to the sewer system following the Bluebird 
Canyon landslide 

6. Maintaining a restaurant grease control inspection program.  The program involves 
facility inspection to ensure pollution prevention site management BMPs are being 
implemented to reduce runoff pollution.   

7. Contracting with dog waste removal service to remove waste at City parks and high use 
trail locations as an additional pollution control measure to protect 303(d) listed water 
bodies and to protect the public health and the environment. 

8. Funding and operating a door-to-door residential hazardous waste and program to 
remove hazardous chemicals from the environment. 

9. Operating a grant funded oil-recycling program. 
10. The City Building and Park division minimizes the use of fertilizers and pesticides as 

possible and considers Integrated Pest Management techniques as much as possible. 
11. Continuing to fund sewer system capital improvement projects.   

 
Below are a summary total of the pollutants removed through the City operation and 
maintenance activities during the reporting period.   
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Pollutant                                        Activity                              Amount Removed 

Trash and debris  Trash receptacles and beaches 1,200 tons 

Dog Waste Waste removal program 487 pounds 

Recyclables, green waste and 
trash 

Solid waste disposal/recycling 12,662 tons 

Vegetative matter, sediment, 
trash and debris 

Drainage facility maintenance 91 cubic yards 

Urban Runoff Nuisance Flow Diversion to the sewer system 239,700  

Trash, debris and sediment Storm Drain CDS Units 12,086 pounds 

Sediment, dust, trash, 
vegetative matter 

Street, sidewalk and parking lot 
sweeping 

2370 tons 

Hazardous waste Residential Hazardous Waste 
Program 

22,260 pounds 

Motor Oil Oil Recycling Program 659 pounds 

 
C-5.9   Municipal Activities Urban Runoff Management Program Modifications  
 
The City will make the modifications as required in the upcoming revised NPDES Permit.   

 
 
C-5.A.1 Trash, Debris and Waste Controls 
 

The City uses the following practices to ensure litter control: 

Litter Ordinance X Public Trash Receptacles X 

Clean-Up Programs X
  

Others Specified Below: X 
 

Special/Bulky Item 
Pickups 

X  Contracted pocket beach clean-
ups 

 Contracted dog waste disposal  

 
UPublic Trash Receptacles 

 

Public trash receptacles are installed throughout the City to effectively remove trash 
and recyclables.   
 
USpecial / Bulky Item Pick ups 

Residents may contact the City‟s waste disposal company for special or bulky items 
pick-ups twice per year. 
 
UDog Waste Disposal, Stations 
 

The City maintains a program to contact with a service to remove dog waste from high 
use City parks where pets are allowed.  This program is additional pollution prevention 
control measure to protect 303(d) listed Pacific Ocean and waterways from bacteria.   
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C-5.A.2 Solid Waste Collection/Recycling 

 
The City contracts with Waste Management of Orange County for the collection, transportation 
and disposal of its residential and commercial solid waste.  Solid waste is separated into three 
categories:  recyclables, green waste and trash.  Solid waste generated in Laguna Beach and 
transported by private haulers to local landfills is not included in the tallied amount. 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance and Improvements 
 
UStorm Drain Inlets, filters and Channels 

The City has an annual storm drain inlet and channel inspection and cleaning program.  The 
program is implemented in the summer season prior to the rainy season.  The Public Works 
Department street crews annually clean the inlets utilizing a vactor truck or by hand crews.  The 
Laguna Channel in the City‟s downtown area is clean by the City at a minimum of one time per 
year prior to the wet season.   

 
UStorm Drain Inlets and Channel Cleaning U 

 

 

Total Length of Channel/Pipe Cleaned 760 lineal feet 

Total Number of Catch Basins in City 921 

Total number of Storm Drain Inlet Filters 16 

Total Number of Catch Basins Cleaned in City 921 

Percentage of Catch Basins Cleaned 100% 

Total Volume of Material/Debris Removed  
(To convert cubic yards to tons: use 1.55 tons per cubic yards of material)                                        

91 cubic yards 

Method of Material/Debris Removal: 
         Vacuum Truck 

40% 

         Hand Crews 60% 

 

    Types of material removed from catch basins include - trash and debris, vegetative matter and 
soil. 
 
UStatus of BMP Implementation 
 
Drainage Facility and Infrastructure BMPs Ongoing New Modified Implem

ented 
Pollution Prevention     

1.  Train Maintenance Staff     

Inspect at least annually X    

Conduct intermittent inspections X    
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Source and Treatment Control 

    

1.  Clean catch basins at least annually     

Use vacuum truck or suction equipment X    

Use manual labor X    

Plug inlet during cleaning X    

2.  Clean catch basins intermittently as needed     

Clean at pipeline gradient changes     

 
Treatment Control 

    

1.  Clean dissipaters as needed     

Use vacuum truck X    

 
UNuisance Water Diversions  
 
The City has implemented an Urban Runoff Nuisance Water Diversion Program over the past 
several years as an additional “bacteria” pollution control measure to protect the public health 
and the environment.  Below are the existing 17 diversion locations and estimate amount of 
flow that is diverted to the sewer system. 
       

Date 
Started 

Channel Name Location of Diversion Estimated Flow Diverted 
(GPD) 

1998 Laguna Canyon Laguna Canyon Rd @ Forest Ave. 140,000  

1998 Bluebird Canyon Bluebird Canyon Dr.  @ PCH 28,140  

1998 Local Flow Fisherman‟s Cove 3,150  

1998 Local Flow El Paseo @ Laguna Ave. 8,400  

1999 Local Flow 5P

th
P Ave.  @ PCH 3,150 

2001 Local Flow Barranca St.@ Cliff Dr. 1,400 

2001 Local Flow Cleo St.  @ Gaviota Dr. 14,630  

2003 Hobo Canyon Dumond Dr.  / Victoria Beach 12,250 

2003 Local flow Jasmine and Cliff 2,240 

2003 Local flow Anita Street 2,310 

2003 Local flow Oak Street 2,310 

2003 Local flow Montage Resort south storm drain 9500 

2003 Local flow Ocean/ Pearl Street 6,970 

2007 Local flow Main Beach 1500 

2007 Local flow Cliff/Aster 1000 

2007 Local flow Cliff/Myrtle 1000 

2007 Local Flow North Coast Hwy/Broadway 1000 

2007 Local flow Cress Street 750 

  TOTAL 239,700 
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UCDS Units 
 
Eight of the nuisance water diversion locations have CDS units that prescreen the flow to 
remove sediment, oil and grease, trash and debris before discharge to the sewer system or 
ocean.  These units are being installed as an additional pollution control measure to reduce 
bacteria and trash and to protect public health and the environment.  The units operate year-
round and screen up to a moderate storm flow before discharge to the ocean.  The CDS units are 
inspected once a month, and cleaned as necessary.  The total amount of sediment and debris 
removed from the units in FY07-08 was 12,086 pounds and the floating trash removed was 71 
pounds.   
 
Date Started Channel Name Location of Diversion 

2001 Local Flow Barranca St.  @ Cliff Dr. 

2001 Local Flow Cleo St.  @ Gaviota Dr. 

2003 Hobo Canyon Dumond Dr.  / Victoria Beach 

2003 Local flow Jasmine and Cliff 

2003 Local flow Anita Street 

2003 Local flow Oak Street 

2003 Local flow Montage Resort south storm drain 

2003 Local flow Ocean/ Pearl Street 

2007 Local flow Cliff/Aster 

2007 Local flow Cliff/Myrtle 

2007 Local flow Cress Street 

 
UDrainage Facility Improvements and Retrofits  
 
The City has evaluated its drainage systems for improvement and retrofit opportunities.  The 
objective of these projects is to restore habitat and implement additional pollution control 
measures to reduce bacteria and trash and to protect public health and the environment.  The 
retrofit opportunities are described in Section C-3 of the report, Plan Development and 
Implementation.   
 
C-5.A.4 Sewer Collection System Maintenance and Improvements 
 

The City has moved aggressively to pursue low-interest loans and grants to support an equally 
aggressive capital improvement program adopted to improve the sewer collection and 
pumping system and reduce sewage spills.  During the reporting period the City completed the 
following activities: 

1. Applied for $550,000 in funding through the 319(h) Nonpoint Source Grant Program to 
fund the construction of two additional diversion units.  Funding was denied.  A 
partnership with the Miocean Foundation was forged for this project for future attempts 
to secure funding. 
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2. Applied for $1,000,000 in funding through the 319(h) Nonpoint Source Grant Program to 
fund the construction of a replacement sewer transmission main in Aliso Creek.  
Funding was denied. 

3. Collected final runoff data in Boat Canyon for the Smart Timer Irrigation 
program (SEEP) in partnership with Metropolitan Water District.  Smart Timers 
and edgescaping were installed at Riddle Field Park to reduce nuisance water 
flows as part of the project.   

4. Continually updated the City‟s Water Quality website to better convey information and 
documents to interested parties including residents, developers and contractors.   

5. Replaced an aging sewer siphon at Nye‟s Place at a cost of $1.3 million to prevent future 
sewer spills. 

6. Finished upgrading emergency power and electrical upgrades to Victoria I and II lift 
stations. 

7. Demolished and reconstructed the Shaw‟s Cove lift station. Upgraded emergency power 
to supply Shaw‟s Cove as well as Fisherman‟s Cove lift stations.    

 
C-5.A.5         Catch Basin Stenciling  

 
The City maintained and replaced as necessary the 825 new storm drain markers which were 
designed as part of a community art design competition.  The colorful markers read: Drains to 
Ocean-Don‟t Pollute.”  
 
The total number of catch basins re-stenciled this reporting period:    85 
The percentage of catch basins re-stenciled this reporting period: .10% 
 

UType of Application(s) UsedU U% UsedU 

Spray Paint <1% 

Curb Markers <1% 

Heat Application <1% 

Adhesives 99% 

Other: (specify) <1% 

 
UPhrase UsedU  UColor Scheme UsedU  
No Dumping Drains To Ocean  Blue Letters on White Background  

  Black Letters  

Other: (specify) „Drains to Ocean– 
Don‟t Pollute” 

X Other: (specify) Blue, green, white, 
orange 
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C-5.A.6 Street, Sidewalk and Parking Lot Sweeping and Cleaning                                                                                                                                                                                                                                                                                                                                                                                                                    
 
The City has several programs to clean public streets, sidewalks and parking lots.  Street 
sweeping is completed either on a daily or weekly basis, depending on the location, using two 
large street sweepers and one small brush assisted street sweeper.   
 
The downtown area sidewalks are pressure washed on a periodic basis to remove accumulated 
residuals on the pavement.  The wash water is recovered and disposed at the City‟s corporation 
yard wash rack and discharged to the sewer system.  Below describes each method and amount 
of trash and debris removed.   
 
UStreet and Parking Lot Sweeping 

 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
        Yes  No X 
 If yes, how did you consider pollutant removal effectiveness prior to the purchase of 

equipment or establishment of a new contract? 
 

Manufacturer Specifications  
Technical Documents  

Other: (specify)  

 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

Type of Street Sweeper Number of Each Type of Sweeper 

Brush 2 

Vacuum 0 

Brush assisted 0 

Regenerative Air 0 

Other: (specify) 0 

 
 

Sweeping Frequency                            
(i.e.  2 times per month) 

Total  Weight 
Collected For Fiscal 
Year (tons) 

% Soil % Leaves % 
Trash/Debris 

Commercial Public Streets 

6 times per week  
759 50% 30% 20% 

 

Residential Public Streets 
1 time per week  

1611 50% 30% 20% 
 

Large Public Parking Lots 

1 time per week  
Combined with 
other totals 

   

 
How is the % determined?  Estimates  X Studies    Other:____________ 
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USidewalk and Parking Lot Sweeping 
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

Type of Street Sweeper Number of Each Type of Sweeper 

Brush  

Vacuum  

Brush assisted 1 Tennet M6400 Power Sweeper 

Regenerative Air  

Other: (specify)  

 

Sweeping Frequency                            
(i.e.  2 times per month) 

Total Weight 
Collected For Fiscal 
Year (tons) 

% Soil % Leaves % 
Trash/Debris 

Commercial/Downtown Public 
Sidewalks 
6 times per week  

80 50% 30% 20% 
 

Small Public Parking Lots 
1 time per week  

Combined with 
other total 

   

 

USidewalk Cleaning 

The City has a program to clean the downtown sidewalks on a periodic basis.  The program 
involves pressure washing the sidewalks and recovering the wash water using a vactor truck or 
vacuum recovery system.  The wash water is disposed of in the City‟s corporation yards wash 
rack that drains to the sewer system. 
 
UAdditional InformationU Yes No 
Parking restrictions for street sweeping? X  
Activities monitored for adherence to manufacturer‟s specifications for 
optimal equipment performance?  

X  

     If yes, how often?  DailyU   

Are streets inspected for sweeper effectiveness? X  

    If yes, how often?  DailyU   

    If yes, by what means? UVisual, City personnelU   
 
C-5.A.7 Hazardous Waste Collection Program 
 
Residential HW Program 
 

As part of the City‟s solid waste program budget, monies are earmarked for a local collection 
event to be held every other year.  In June 2003, the City began providing year round (on-call) 
service for the collection of residential household hazardous waste.  The City contracts with 
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Curbside Inc. for this on-call door-to-door collection program.  During this reporting period, the 
program collected 39,358 pounds of hazardous waste. 
 
A local non-profit group periodically collects hazardous and e-waste for disposal at County 
facilities.  Several other non-profit groups conduct beach cleanups on a near-monthly basis.  The 
total mass collected through these efforts is not included in this report. 
 
Does your jurisdiction hold any toxic roundup or household hazardous waste collection days? 
 
        Yes X No  
 
If yes, how many times per year? Year-round on an on-call basis 
 
If yes, please fill out the table below categorizing your waste.  
    

Category Type of Waste Amount of Waste Collected (pounds) 

1. Flammable & Flammable Solid/Liquid 2,234 

        Poison Bulked Flammable Liquids 0 

 Oil-Based Paint 4,371 

 Poison (Excl aerosols) 508 

 Reactive & Explosive 0 

2. Acid Inorganic /Organic Acid 288 

3. Base Inorganic /Organic Base 518 

4. Oxidizer Neutral Oxidizer 0 

 Organic Peroxides 0 

 Oxidizing Acid 0 

 Oxidizing Base 12 

5. PCB – containing PCB Containing Paint 0 

 Other PCB Waste 0 

6. Aerosols Corrosive, Flammable and 
Poison  

0 

7. Reclaimable Antifreeze 184 

 Car Batteries 1170 

 Fluorescent Bulbs 0 

 Latex Paint 11,594 

 Motor Oil/Oil Products 659 

 Oil Filters 9 

 Mercury (Metallic) 0 

8. Other Medical Waste 0 

 Household Batteries 1079 

 Other 6,801 

9.  Electronic  E-Waste 52,500 

10.  Asbestos  0 

   

 Grand Total Collected 81,927 

 
Does your jurisdiction have or participate in a used oil grant?   Yes X No  
What is the time frame covered by the grant? 
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Begins: July 1, 2006     Ends: June 30, 2009 
 

Have you quantified the amount of oil that has been collected as a part of the used oil 
grant? 
           Yes X  No  
 
If yes, please provide that amount in the table below. 
 

  
Waste Volumes Collected (specify units) Type of Waste 

Motor Oil/Oil Products 659 pounds 

Oil Filters 9 filters 

 
 

Industrial / Commercial HW Program  
 
The City initiated a program with the City contractor, Curbside Inc., to collect industrial and 
commercial business‟s hazardous waste from small generators in the City.   
 
C-5.A.8 FERTILIZER, PESTICIDE, AND INTEGRATED PEST MANAGEMENT (IPM) 
 

Fertilizer Management 
Check one box only for each question 
 City 

personnel 
Contracto
r 

Both 

1.  Who applies fertilizers in your jurisdiction?   X 

2.  Who determines which type of fertilizer to use?   X 

3.  Who determines fertilizer application rates?   X 

4.  Who determines the timing of fertilizer 
applications? 

  X 

5.  Who determines application methods of 
fertilizers? 

  X 

6.  Who stores the fertilizers?   X 

 
7.  Are slow-release fertilizers utilized within your jurisdiction? 
 

Yes X  No   
8.  Are fertilizer applications based on results from soil analyses? 

Yes    No X  
 
 8(a).  If yes, indicate how often.   

 

1 time per year  prior to application    
Other: (specify)_______________  
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9.  Do you calibrate the spreader used to apply the fertilizer? 
 
     Yes X  No  
 
 9(a).  If yes, indicate how often. 

 
1 time per year  Prior to application X   
Other: (specify)____________________  

  
9(b).  How is calibration done? Estimate per square footage  

 Setting on bag X 
 Other: (specify)____________________  

 
10.  Did you or your contractor have any large spills of fertilizers in your jurisdiction in 
the last year? 
 

Yes    No X 
 

 
 
 
10(a).  If yes, explain the circumstances and the steps taken to mitigate the 

situation.  (Attach a separate sheet, if necessary, or a copy of the incident 
report.) 

 
__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

 
11.  How do you typically clean up small spills of fertilizers? 
 
Sweep up X Blow away   Wash away   
Other: (specify) __________  
 
12.  Last reporting year, how many acres of land were treated with fertilizers?  50 acres  
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 Fertilizer Analysis 
 

 

Brand Name Nitrogen Phosphorus Potassium Total Amount Applied (lbs.) 

Turf Supreme 16 6 8 8,500 lbs 

Turf Supreme 
with Trimec 

16 6 8 500 lbs 

Gro Power Plus 16 6 8 200 lbs 

 
B.  Pesticide Management 
 

1.  Do you monitor for any pests? 
 

Yes X  No  
 

 1(a).  If yes, what method do you utilize? 
 
 Presence/absence X  Visual Counts X  Symptoms/signs X 
 Other: (specify) ____________  
 
 

1(b).  If yes, which pests do you monitor for? (Check all that apply.) 
 
 Vertebrates: Gophers X Rabbits X  Ground squirrels X     
  Other: (specify)____________ 
  
 Insects/Mites: Ants X    Aphids X   Whiteflies X    Spider mites X     Phyllis X 
  Other: (specify)___________ 
  
 Weeds: Grasses X Broadleaf X 
 

Diseases: Leaf X Root X               Whole Plant X    
Other: (specify)___________ 

 

2.  Do you monitor for biological control activity, e.g.  presence of lacewings, holes in 
aphids? 
 
 Yes   No X 
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3.  How do you identify pests? (Check all that apply.) 
 
Books/magazines X Ag.  Commissioner          UC Cooperative Extension X 
  
Internet    Pest Control Advisor X  Own Experience X  Other:(specify)____________ 
 

 Check one box only for each 
question 

4.  Who applies the following in your 
jurisdiction? 

City Personnel Contractor Both 

Insecticides/miticides   X 

Herbicides X   

Fungicides   X 

Molluscides (i.e.  snail baits) X   

5.  Who determines the type of pesticide to 
apply? 

  X 

6.  Who conducts periodic inspection and 
cleaning of pesticide application 
equipment?                            

 
 

 X 

7.  Who conducts periodic inspection of pest 
control crew activities?   X 

8.  Who stores the following types of 
pesticides? 

  X 

Insecticides/Miticides   X 

Herbicides    

Fungicides   X 

Molluscides (i.e.  snail baits) X   

 
**************FOR CITY PERSONNEL APPLICATORS ONLY*************** 
 
 Number 

9.  How many people under your supervision apply 
or handle pesticides?  

19 

10.  How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

2 

11.  How many have been formally trained in 
pesticide safety? 

19 

 
************************************************************************ 
 
12.  Do you calibrate the equipment used for the application of pesticides? 
 

Yes X  No  
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12(a).  If yes, indicate how often.      Each application X Every 1-5 
application         

Once a year   
Other: (specify)___________ 

 

12(b).  If yes, indicate how calibration is performed.   
 
Test application on small area  Estimate coverage       
 
Setting on sprayer/spreader X   Other: (specify)___________________ 

 

13.  Do you have written procedures in place to deal with pesticide spills? 
 
 Yes X  No  
 
14.  Did you or your contractor have any large spills of pesticides in your jurisdiction in 

the last year? 
 
 Yes    No X 
 

14(a).  If yes, explain the circumstances and the steps taken to mitigate the 
situation. 

  (Attach a separate sheet, if necessary, or a copy of the incident report.) 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
   
15.  How do you typically clean up small spills of pesticides? 

 
 Contain/Absorb X   Sweep X   Wash  
 

16.  What do you do with left over pesticide from an application? 
 
 Store for next job X Dispose of pesticide by spraying on appropriate location  

 Other: (specify)___________________ 
 

17.  Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 
 
 Site of application   Own facility X  Other: (specify) 
Corporation Yard 
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18.  Where do you clean vehicles used to transport pesticides? 
 
 Own facility X   Commercial facility    Application site   Other:(specify) 
 
Corporation yard 
 

19.  What is done with pesticide landing off-target (i.e.  on sidewalks and streets)? 
 
 Sweep X  Wash   Nothing   
 

20.  Last reporting year, how many acres of land were treated with pesticides? 22 acres  
 
 

21.  How many acres was each of these types of pesticides applied 
to? 

Total Acres 

Insecticides/miticides  

Herbicides 21 

Fungicides  

Molluscides (i.e.  snail baits) 1 

Pesticide Analysis 
     Category of 

Pesticide 

Brand Name EPA 
Registration 

Number 

% Active 
ingredien

t 

Total 
Amount 

Applied 

Units 
 I II III IV 

Round-UP Pro 524-475  485 Ounces    X 

Fusilade II 10182-393  13 Ounces    X 

Metaldyhyde 7.5 5481-103  2 Pounds    X 

Garlon 4 62719-40  0 Ounces    X 

Ronstar G 432-886  0 Pounds    X 

         

 
Integrated Pest Management 
 

Integrated Pest Management is the trend in pest management, which supports moving 
away from reliance on pesticides, and toward an integrated approach of using 
pesticides only when indicated by monitoring in addition to using environmentally 
friendly pest control techniques when possible. 
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1.  Does your jurisdiction have a written Integrated Pest Management (IPM) policy? 
  

Yes X  No  
 
2.  Do you regularly monitor for pests? 
 

Yes X  No  
 
3.  Do you keep records of pest occurrences or actions taken to correct a problem? 
 

Yes X  No  
 

4.  When pesticides are used, do you primarily use those with the signal word 
“Caution”? 
 

Yes X  No  
 

5.  Did you complete the IPM Positive Points Survey sent to you in April 2003? 
 
      Yes X  No  
 
List the specific alternatives to pesticides that were employed by your pest control 
crews in the last year.  Check all that apply. 
 
Weeds Diseases Insects 

X Hand weeding/hoeing  Irrigation  Biological control 
X Mulch for suppression X Plant selection X Plant selection 
X Fabric for suppression X Pruning X Pruning 
X Adjust mowing height X Fertilization X Physical removal 
X Improve drainage (wet 
areas) 

 Landscape design  Landscape design 

 Flaming Other_____________ Other_______________ 
 Landscape design   
Other__________________

_ 
  

 
6.  Do you have a designated IPM contact for your jurisdiction?  Yes X  No  
 

 6(a).  If so, please list the contact‟s name and number: 
_____Steve Kawaratani________________________ 

   _________(949) 497-2438____________________ 
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C-6.0 Public Education 

 
C-6.1 Introduction  

Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts 
of urban runoff and stormwater pollution to each particular target audience increases 
the likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution 
prevention program. The City also recognizes that the Third Term Permits set a high 
expectation for the performance of the public education component of the stormwater 
program. 
 
C-6.2 Countywide Public Education Program  

The City has, and continues to support, a strong countywide public education program 
as described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus  

The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look.  The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 

target constituencies that are best reached through a local rather than a countywide 
effort. In the reporting period the City completed the following: 
 
Public Education Material Distribution 
The City made educational materials available to its residents at the following public 
facilities:   
 
Available Materials 

BROCHURES- ENGLISH 

Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 

Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
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Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- North County 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- Central County 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
Help Prevent Ocean Pollution: Tips for Horse Care 
Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
Help Prevent Ocean Pollution: Tips for Pet Care 
Help Prevent Ocean Pollution: Tips for Pool Maintenance 
Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
Help Prevent Ocean Pollution: Tips for Mobile Detailing 
Water Quality Guidelines for Permitted Lot and Pool Drains  
Sewage Spill Reference Guide 
Restaurant Grease Control 
Recycling & Disposal of Household Hazardous Waste 
BROCHURES- SPANISH 

Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
Help Prevent Ocean Pollution: Tips for Pet Care 
Help Prevent Ocean Pollution: Tips for Horse Care 
Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
Help Prevent Ocean Pollution: Tips for Pool Maintenance 
Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- North County 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- Central County 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
POSTERS 

BMP Poster for Grease Control 
OTHER 

City-wide Water Quality mailer  
Construction Runoff Guidance Manual 
Drains to the Ocean storm drain markers 
Drains to the Ocean magnets 
Video for Restaurant Grease Control with appropriate Best Management Practices 
City of Laguna Beach Website     
City Manager's Citywide Annual Reporting including updates on water quality issues.   
Letters to all local restaurants, delis, shopping centers, pharmacies, convenience marts, 
liquor stores, hotels, motels and inns, informing the owners of the prohibition of 
expanded polystyrene food service containers.   
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Employee Training and Outreach: 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 

 The City's storm water staff organized training sessions for the Police Department 
patrol officers, as well as for Building Inspectors.  

 
Outreach to Construction Site Contractors/Developers  
The City, through its permitting process and inspection process targeted a number of 

constituencies, including builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 

Distributed BMP fact sheets and/or Construction Runoff Guidance Manual  with 
permits;  

Distributed BMP fact sheets and/or Construction Runoff Guidance Manual at 
construction sites; 
Sent letters to construction sites prior to each rainy season; 
      

 
Outreach to Industrial Site Owners and Operators  
The City has used its inspection programs of industrial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 

The City did not perform any outreach to industrial site owners or operators during the 
reporting period.     

 
Outreach to Commercial Site Owners and Operators 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 

The City made a presentation to business leaders as part of a meeting to the Laguna 
Board of Realtors.  

 
Outreach to Residential Community, General Public, and School Children 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
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 Outreach Initiatives 

The City attempts to utilize a number of different methods for reaching the public, 
including mailing, electronic media, and personal speaking opportunities. In an effort to 
increase awareness of the problems associated with over-watering of landscaping, the 
City during the reporting period mailed out over 10,000 letters to single-family 
dwellings in Laguna Beach. Attached to each letter was a free sprinkler key for 
adjusting home sprinklers. The City publishes information about urban runoff and 

stormwater pollution issues on the City’s website, in addition to publishing PSA ads 
about urban runoff and stormwater pollution issues in its Community Services Guide’s. 
The ads call awareness to the problems associated with over-fertilizing and over-
watering landscaping, and washing cars to the storm drain system. During the 
reporting period, City stormwater staff attended community events, spoke with local 
business leaders, and developed relationships with local schools.  

 
 
The following initiatives targeted schools: 
 

Schools Initiatives 

The City has been working with the Laguna Beach School District on a 
providing the entire 6th Grade class at Thurston Middle Schools with a field 
trip to the Dana Point Ocean Marine Institute. The City Council in 2007/08 
approved funding for the fieldtrip, which was to take place in Spring 2008. 
The field trip was originally planned for Spring 2008, but was rescheduled 
for Fall 2008 or Spring 2009. The objective of the field trip is to increase 
students' knowledge of watersheds and impacts of polluted runoff on the 
ocean by providing instruction of creek runoff testing and laboratory 
analysis.   

 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 

 The City communicates frequently with the Laguna Beach County Water 

District and the South Coast Water District on issues relating to water 
conservation.  

 
 
C-6.4  Public Participation  
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
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Public Participation 

Direct Participation- The City Council has appointed local citizens to the 

Environmental Committee to assist with developing public policies on 
environmental issues. The Environmental Committee also solicits public 
participation in ad hoc work groups. During the reporting, the committee 
created a Climate Action Workgroup to develop recommendations to the 
City Council on reducing carbon emissions in Laguna Beach. Several of the 
recommendations, including building design, land use, and water 
management could have a direct impact on water runoff to the storm drain. 
   
Encouraging Behavior Change - Through the public education program, 
residents have been asked to make adjustments to their activities to reduce 
the impact to the storm drains and water quality.   
 
City website included contact information for people to communicate with 
municipal staff.   
 
Participating in Outreach Events – Participation in outreach events allows 
for a two-way communication with the public. It is an excellent opportunity 
to not only disseminate stormwater public education information and 
materials but also allows the public to respond with questions, comments 
and/or concerns.      

 
 
C-6.5 Program Effectiveness Assessment 

The City has been effective during the reporting period in increasing the opportunities 
for providing its storm water public education message to the public. In addition to the 
general method of direct mailers, the City focused on increasing its presence within the 
community. Staff members represented the City and the WQ Department at business 
gatherings and special events to provide updates on the storm water program.  

 
Local Business 

One of the goals for the City’s Stormwater Public Education program was to establish a 
working relation with the local business community in order to better explain NPDES 
objectives. This goal was accomplished with the Chamber of Commerce and Visitor’s 
Bureau, both of which assisted with educating local businesses about the City’s ban of 
expanded polystyrene food containers. The Chamber also participated in developing 
the Business Component of the City’s Draft Climate Protection Action Plan The goal for 
the coming year will be to speak at Chamber and Visitor’s Bureau functions about the 
storm water program.   
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Local Schools 

Another program goal has been to establish a relationship with the local school district 
administration with the objective of some level of instructional time devoted to storm 

water education for students. This goal was accomplished this reporting period with 
the City Council’s funding of a field trip for middle school students to perform 
watershed runoff testing and analyze findings. The field trip will occur in the Winter 
with a plan for a school event for the students to share their experience.  
 
Public Participation 

A continuing goal has been to develop opportunities for public participation. The City’s 
Environmental Committee invited the public to join an ad hoc citizen workgroup for 
the specific purpose of exploring local activities contributing to Green House Gas 
emissions. The Committee succeeded in attracting interested and community leaders 
who produced a draft Climate Protection Action Plan and over one-hundred 
recommendations for reducing energy consumption in Laguna Beach, including water 
management. The draft plan is being circulated other city committees, with public 
hearings and opportunities for public comment. The committee is also in the initial 
steps of broadening its work to include broader sustainability issues.  
 
C-6.6 Public Education Modifications 

The City will continue its current program, with a few modifications. The City is 
examining the possibility of placing stormwater-related advertisements in local 
newspapers during the next reporting period. Stormwater staff is also interested in 
participating in more ocean and environment- oriented events, as well as public 
speaking at homeowner associations. Finally, the City will update its website, 
specifically to provide more accessible Best Management Practices to homeowners.  
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C-7.0 New Development and Significant Development (Urban Runoff Management 
Program Section A-7) 

 
C-7.1 Introduction  
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that all development occurs in an organized fashion 
that reflects the needs of the community, provides an assessment of the environmental issues 
associated with the proposed changes and ensures that standards set by the City are 
implemented fairly.   
 
The Third Term Permit requires the City and other Permittees to continue a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in 
development and redevelopment projects.  The City has supported the Principal Permittee in 
developing the Orange County Stormwater Program DAMP program to guide compliance with 
these requirements.   
 
The City has developed the Urban Runoff Management Program (URMP) New 
Development/Redevelopment component to comply with the Third Term Permit requirements.  
The information below details activities conducted during the reporting period to implement 
the program. 
 
C-7.2  Organization Structure  
 

Staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element is identified in the City’s URMP document.   
 
C-7.3 General Plan/Local Coastal Plan Assessment and Amendment  
 
The City revised the General Plan/Local Coastal Plan Land Use element goals and policies, 
which drive decisions made on land use activity which could potentially impact the 
environment, in 2006.  No additional amendments were made during the reporting period.   
 
C-7.4 Environmental Review Process  
 

As described in the City’s 2003 Urban Runoff Management Program document, the City 
reviewed and amended its CEQA Initial Study Checklist to include additional water quality 
and hydrology considerations as outlined in the NPDES Permit.  The revised CEQA checklist is 
included in the City’s 2003 URMP.  No changes to the environmental review process were made 
during the reporting period. 
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C-7.5 Development Project Review, Approval and Permitting Process  
 
C-7.5.1 Conditions of Approval 

 

During the 2006 reporting period, the City revised its development project plan checklist to 
ensure the final project plans submitted include all structural BMPs listed the approved WQMP.  
No additional changes to the conditions of approval were made in the reporting period.   

C-7.5.2    Water Quality Management Plans (WQMPs)  
 
During this reporting period, the City received 10 preliminary and 11 final WQMPs from 
priority development/redevelopment projects.  There were 20 final WQMPs approved during 
the reporting period.   

 Submitted Approved 

Preliminary WQMP 0 0 

Finalized WQMP 28 10 

 

The following table shows the types of BMPs were utilized most frequently. 

 
Structural BMP                              Treatment BMP 

1. Site design and landscape 
planning (SD-10) 

2. Efficient irrigation systems 
(SD-12) 

3. Trash Enclosures (SD-32) 
 

1. Vegetative swales and Buffers 
(TC-30 and TC-31) 

2. Storm Drain Inlets (MP-52) 
3. Storm Drain Vault (MP-50) 
 
 

 

In Reviewing WQMPs, the City found that the three (3) most common deficiencies requiring 
that an applicant revise the WQMP include the following: 

                                                                     Deficiency 

1 Incorrect pollutant assessment based on land use activities. 

2 Failure to adequately reduce hardscape areas. 

3 The project and site description was inadequate.  The design plan did not have all 
structural BMPs indicated. 

 
C-7.5.3 Issuance of Building or Grading Permits 

 
Projects that will disturb more than one acre of soil are required to file a Notice of Intent (NOI) 
to the State Water Resources Control Board for coverage under the General Construction Permit 
before commencement of any construction activities.  Project applicants must comply with all of 
the grading, general permit, water quality and other conditions of approval prior to issuance of 
a Building or Grading Permit from the City. 
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C-7.6 Water Quality Management Plan (WQMP) Preparation  
 
Priority development/redevelopment projects as defined in the Third Term Permit are required 
by the City to submit WQMPs for approval.  The City has developed and implemented a 
WQMP preparation guidance document and electronic template for applicants to use to 
develop WQMPs.  The WQMP template and guidance documents are available for download 
on the City’s website. 

 
C-7.7 WQMP BMP Verification and Maintenance 
 
All priority development/redevelopment projects are required to include a WQMP certification 
statement and section on BMP operation and maintenance responsibilities.  The certification 
statement contains the water quality control measures the project owner must comply with.  In 
addition, all development projects are required to signed Storm Drain Certification statement as 
part of the building permit process.   
 
C-7.8 Training and Outreach  
 
City staff attended the following outside development/redevelopment training and internal 
training sessions during the reporting period:   
 

10/18/07   Attended Construction Site Inspector Training verifying implementation and 
proper O&M of BMPs 

6/18/08   Conducted Construction Site Inspector Training verifying implementation and 
proper O&M of BMPs 

 
 
Website Documents 

The City has significantly revised its website to include information for residents, developers, 
contractors, architects and engineers.  Guidance documents and links to outside information 
sources are also included on the site.  Documents available on the site include: 
 

Document Name  Topic 

Env Award Form.pdf Recognize someone's efforts to preserve, 
conserve, protect and enhance the environment 
in and around the City of Laguna Beach. 

urbanrunoff_picture.pdf There are many ways urban runoff can be 
reduced in your neighborhood - Everyday ways 
to avoid pollution. 

doyouknow.pdf Do you know where the water in your storm 
drain goes? General guidance on storm drain 
pollutants.  

frontdoor.pdf What Storm Water & Urban Runoff Pollution 
(SWURP) is and how you can stop it - the ocean 
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begins at your front door! 

homegarden.pdf Urban runoff and water pollution information 
and action for citizens and homeowners.  

oilcenter.pdf Locations of local waste oil collection centers.  

sump_pumps.htm Policy clarification regarding sump pumps for 
business and residential dicharges  

pool.pdf Describes the two legal methods by which pool 
water may be discharged during maintenance.  

edgescape.htm Edgescape your yard to save water and prevent 
runoff.  

storm_drains.bmp Storm drains aren't sewers! This graphic explains 
the difference.  

Orange County  Orange County Watershed and Coastal 
Resources Division maintains a HUGE library of 
educational brochures for homeowner and 
businesses.  

Orange County NPS  Orange County Non-point Source Pollution 
Control Program  

PSLP Inspection Report.pdf Private Sewer Lateral Inspection Form - for 
property owners to submit to the City when a 
private sewer lateral inspection is completed.  

landscape_guidelines.pdf How to landscape around your private sewer 
lateral.  

sewer_rates.pdf This study evaluates alternative billing 
structures using water usage-based charges. 

PSLP.htm Complete information on the City's Private 
Sewer Lateral Program (PSLP)  

SWPPP.htm Information on Storm Water Pollution 
Prevention Plans  

WQMP.htm Information on Water Quality Management 
Plans  

WQMP Template.doc  The City's WQMP template  

WQMP guidance.pdf  Use this document with the WQMP template  

Priority Development 
Projects.htm  

Definition of Priority Development Projects  

Required BMPs.htm  Required Best Management Practices for Priority 
Development Projects  

BMP Fact Sheets  Official BMPs required by the City of Laguna 
Beach  

Mobile_detailing.pdf Information brochure for mobile auto detailing 
businesses.  

cardetail.pdf More information for mobile auto detailing 
businesses.  

restaurants.pdf Water Quality Guidelines for Exterior Restaurant 
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Cleaning Operations 

LID for Municipal.pdf  Low Impact Development Information  

LID for builders.pdf Low Impact Development Information  

LID Presentation.pdf  Low Impact Development Workshop 
Presentation  

Non-priority BMPs.pdf  Best Management Practices for non-priority 
building projects  

erosion_notes.pdf Erosion Control Plan Notes - for all project plans  

water_quality_notes.pdf Water Quality Notes - for all project plans  

erosion_checklist.pdf Erosion Control Plan review checklist  

const_guidance.pdf Construction Runoff Guidance Manual - this is 
the latest version, despite the date on the cover  

BMP_training.pps BMP Effectiveness and Applicability Training 
Program (PowerPoint) 

BMP Manuals.htm  Washington State BMP Manuals - Very 
comprehensive, look at these if you need to get 
creative  

 
 
 C-7.9     New Development/Redevelopment Effectiveness and Assessment Summary 
 
The City continues to refine the Existing Development program.  The planning department has 
undertaken the task of revising the design guideline manual for the City’s Design Review 
Board.  This manual will include sections defining techniques to address runoff utilizing low 
impact development and other site design Best Management Practices.  The draft manual was 
revised during the reporting period and the final is scheduled for release in 2009. 

C-8.0 New Development/Redevelopment Urban Runoff Management Program 
Modifications 

 
The Plan Development section of the City’s URMP document will be revised in response to the 
new NPDES permit to be issued by the board next period.  No changes were made during this 
reporting period. 
 
C-8.1   Regional Board Requested Urban Runoff Management Program Revisions 
There are no revisions for this reporting period. 
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SECTION C-8, Construction  
 

City of Laguna Beach C-8-1 November, 2008 
 

 
C-8.0 Construction (Urban Runoff Management Program Section A-8) 
 
C-8.1   Introduction  
 

The construction program presents requirements and guidelines for pollution 
prevention methods that must be used by construction site owners, developers, 
contractors, and other responsible parties, in order to protect water quality and the 
environment from potential construction site discharges.  
 

Overall Program Management 
 
Through the submittal of an Organization chart, the City identified which Departments 
are responsible for the implementation of this stormwater program element.  The 
organizational chart is included in Construction Section of the City’s URMP document. 
There have been no changes during this reporting period. 
 
C-8.2    Inventory of Construction Sites  
 
The City of Laguna Beach has developed an inventory of all its construction projects 
within its jurisdiction regardless of size.  These are construction projects for which a 
building permit has been issued.  The City had 4 public construction projects this period 
including the Heisler Park renovation, Shaw’s Cove lift station, Nye’s Place pipe 
replacement and the downtown senior center construction.  A summary of the citywide 
public and private project inventory is provided below. 
 
Inventory – All Construction Projects

Construction Site 
Category 

Total Number of 
Construction Sites 

Private Projects 73 

Public Projects 4 

Total for all Categories 76 

 
Watershed Inventory – All Construction Projects  

Construction 
Site Category 

Total 
Number 
of Sites in 
Aliso 
Creek 
Watershed  

Total 
Number of 
Sites in 
Dana Point 
Coastal 
Streams 
Watershed 

Total 
Number of 
Sites in 
Laguna 
Coastal 
Streams 
Watershed  

Private Projects 0 12 61 

Public Projects 0 0 4 
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C-8.3 Prioritization of Construction Sites  
 
The City of Laguna Beach has evaluated its construction project inventory and 
completed a watershed-based prioritization of the sites.     
 
Construction Site Prioritization Summary 
Construction Site Prioritizations Total Number of Sites 

Mandatory high priority sites 14 

- Sites subject to General Construction 
Permit 

0 

-  Section 313 Title III Sara 0 

- Tributary to 303(d) water body where site          
generates the pollutant (sediment) 

0 

- Sites within, directly adjacent to or 
discharging directly to an ESA  

14 

Number of high priority public sites 2 

Number of medium and low priority 
public sites 

2 

Total Number of high priority sites 17 

 
Construction Site Prioritization Watershed Summary  
 
 
Construction Site 
Prioritizations 
 

Total Number 
of Sites in 
Aliso Creek 
Watershed  

Total Number 
of Sites in 
Dana Point 
Coastal 
Streams 
Watershed 

Total Number of Sites 
in Laguna Coastal 
Streams Watershed  

Number of high 
priority facilities 

0 2 4 

Number of medium 

and Low priority 
facilities 

0 10 83 

Total Number of Sites 0 12 87 

 
C-8.4    Pollution Prevention BMPs for Construction Projects  
 
Pollution Prevention BMPs have been developed and included as a part of the 
Construction program.  The BMPs include a description of construction sites that may 
discharge pollutants and provides Pollution Prevention measures that should be 
implemented to address potential pollutants.   
 
The City developed and implements an erosion and sediment control plan review 
checklist, to ensure adequate plans are submitted to the City for review and approval.  
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The checklist includes a description on the proper BMPs that may be used for steep 
hillside construction.    
 
Construction projects that will disturb more than 20 cubic yards of soil are required to 
submit an erosion and sediment control plan for City approval and obtain a grading 
permit if necessary. The City provides the construction runoff guidance manual and the 
erosion and sediment control plan checklist to all projects that are required to submit an 
erosion and sediment control plan. An approved plan is needed before the City will 
issue a building permit. 
 
The City also uses its building sandblasting permit issuance guideline to address 
potential runoff pollution from this activity. The guidelines include a description of 
methods to contain, control and recover runoff.  To obtain a permit, applicants must 
now submit a project runoff control plan. 
 
C-8.5    Documentation Requirements  
 
Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 

Requirements  
 
During the reporting period the City of Laguna Beach inspected each of the 73 private 
construction sites for water quality violations at least once.  The inspections included site 
visits and formal evaluations to ensure BMPs were implemented and proper erosion and 
sediment control measures were in place.  Building inspectors are responsible for 
informal inspection of all BMPs during any visit to construction sites and are authorized 
to issue stop work orders at any time to ensure compliance with water quality laws. 
 
Each of the high priority and medium priority construction sites was inspected at the 
frequency shown below in the table.  
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 

MEDIUM and LOW Twice during the season As needed 

*Or, monthly for any site that the County certifies in a written statement to the 
SDRWQCB all of the following (certified statements may be submitted to the San 
Diego Regional Board at any time for one or more sites): 

0033829



 
SECTION C-8, Construction  
 

City of Laguna Beach C-8-4 November, 2008 
 

i. City has record of construction site’s Waste Discharge Identification Number 
(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 

ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 
iii. City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and  
iv. City finds that the SWPPP is being properly implemented on site. 

 
The number of non-compliant sites identified during these inspections is presented 
below along with information on follow-up inspections and enforcement actions 
conducted.  
 

Enforcement 
 
The City of Laguna Beach’s Building Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s adopted Water Quality Control and 
Grading, Filling and Excavating ordinances. The enforcement mechanisms available are 
summarized in this section and detailed in the City’s URMP.  
 
Water pollution enforcement may be handled administratively or, in more serious 
instances, be prepared for prosecution.   As provided for in the Enforcement Consistency 
Guide, when selecting enforcement options, the City’s Authorized Inspectors ensure 
that violations of a similar nature receive the appropriate similar type of enforcement 
remedy.  More severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that were taken by the City during the reporting period.  A 
total of 50 enforcement actions were taken, of which nine resulted in fines. 
Watershed Summary

Watershed 

Administrative Remedies 
Criminal 
Remedies 

Verbal 
Warning and 
Educational 
Information 

Notice of 
Noncompliance 

Administrative 
Citations and 
Fines 

 
Red 
Tags 

Misdemeanor 
and 
Infraction 

Aliso Creek 0 0 0 0 0 

Dana Point 
Coastal 
Streams 

6 4 0 0 0 

Laguna 
Coastal 
Streams 

3 1 2 2 0 

Total 9 5 2 2 0 
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C-8.7    Training and Outreach  

Training 

 

The City conducted in-house training on erosion and sediment control measures.  City 
staff attended one County Principal Permittee-sponsored training workshop.   
 
Outreach 
 

The building counter staff provided water quality BMP handouts to construction project 
applicants. Handouts and pamphlets are also made available at an information station 
by the by the building counter and City website. 
 
Prior to the wet season, the City distributes notices to contractors and property owners 
requesting they have adequate measures in place to control runoff prior to the start of 
the rainy season.   
 
City staff also makes available the “Construction Runoff Guidance Manual” at the 
building counter for projects that require an erosion and sediment control plans and 
applicable small construction projects.   

C-8.8     Construction Effectiveness and Assessment Summary 

 
The 2006-07 construction inventory and prioritization update shows a total of 104 
priority construction sites, a decrease of nine from the previous reporting period.  There 
are four high priority sites, and 100 are medium/low priority. Ninety-six percent of the 
priority construction sites are located within the Laguna Coastal Stream Watershed. 
 
The City implements an Erosion and Sediment Control Plan checklist to ensure adequate 
Plans are submitted for review and approval.  The checklist includes a section on steep 
hillside construction. In addition, the City revised its building sandblasting permit 
issuance guideline to address potential runoff pollution from this activity. 
 
The City sends out notices to contractors and property owners requesting they 
implement adequate runoff control measures prior to the start of the rainy season.  The 
City’s threshold requirement for a Grading Permit and Erosion and Sediment Control 
plan was revised for projects that will disturb more than 20 cubic yards of soil.  

C-8.9 Construction Program Urban Runoff Management Program Modifications 

There are no plans to modify the Construction section of the City’s URMP document at 
this time. 
 
C-9.0 Regional Board Requested Urban Runoff Management Program Revisions 
 
There were no revisions requested during the reporting period.  
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C-9.0 Existing Development 

 
C-9.1 Introduction  

The existing development program addresses industrial and commercial facilities, 
residential areas and common interest areas/homeowners associations (CIA/HOAs).  
Each component is reported on individually in the following sections: 
  

Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 

 

C-9.2  Industrial Program  
 
C-9.2.1    Organization Chart 

There were no changes in the City's organizational chart for this reporting period. The 
City identified which Department(s) is responsible for the implementation of this 
stormwater program element by submitting an organization chart with the LIP.   
 
C-9.2.2    Inventory  

The industrial inventory is updated on an ongoing basis. The inventory includes 
relevant information on ownership, SIC and/or NAICS codes, General Industrial 
Permit WDID# (if any), size, location, etc. 
 
A review of business licenses indicates an increase of 11 businesses falling under an 
industrial description, which appears to be a sharp increase. None have a General 
Industrial Permit. An initial survey of these businesses indicates they are medium to 
low priorities. However, they will all be inspected in 2008-09 to be certain of their 
priority status. Jurisdictional and watershed-based summaries of the industrial 
inventory are provided below.   
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 
 

Number of 
Industrial Facilities 
- Without General 
Industrial Permits 

Number of 
Industrial Facilities 
With General 
Industrial Permits 

27 27 0 
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Watershed Summary  

Watershed Number of Industrial 
Facilities in Watershed  

Aliso Creek 0 

Dana Point Coastal Streams 0 

Laguna Coastal Streams 27 
 
C-9.2.3    Prioritization 

 
The current prioritization chart shows nineteen medium and eight low priority 
facilities, all located in the Laguna Coastal Streams Watershed.  
 
The City prioritized the industrial sites as high, medium or low based on their 
respective threat to water quality. Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  

Industrial Facility Prioritizations Total Number of Facilities 

Mandatory high priority facilities  

- Facilities subject to General 

Industrial Permit 

0 

- Section 313 Title III Sara 0 

- Facilities with a high potential for 
or history of non-stormwater 
discharges 

0 

- Facilities tributary to and within 
500 feet of ASBS 

0 

- Tributary to 303(d) water body 
where site generates the pollutant 

0 

- Facilities within, directly adjacent 
to or discharging directly to an 
ESA 

20 

- Number of mandatory high 
priority facilities 

0 

- Number of "other" high priority 
facilities 

0 

- Number of medium priority 
facilities 

19 

- Number of low priority facilities 8 

Total Number Of Facilities 27 

 
As stated above, an initial survey of the aforementioned eleven businesses indicates 
either medium to low priorities  
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Watershed Summary – Industrial Facility Prioritizations  

 
Watershed 

Number of 
high 

priority 
facilities  

Number of 
medium 

priority 
facilities  

Number of 
low 

priority 
facilities 

Total 
Number 

of 
Facilities 

Aliso Creek 0 0 0 0 

Dana Point Coastal Streams 0 0 0 0 

Laguna Coastal Streams 0 19 8 27 

Total Number of facilities 0 19 8 27 
 

C-9.2.4    Monitoring  

None of the twenty-seven industrial sites located in the City are listed with a General 
Industrial Permit, hence no water quality monitoring was required during the reporting 
period. 
 
C-9.2.5    BMP Fact Sheets 

BMP fact sheets have been developed and included as a part of the Existing 
Development program.  The fact sheets include a description of specific BMPs for 
common industrial activities that may discharge pollutants and provide a focus on the 
Pollution Prevention measures that the facility should implement.  The activity based 
Industrial/Commercial fact sheets that were developed are fact sheets IC1 – IC24 and 
are included as an attachment to the City’s LIP. There were no changes to the BMP fact 
sheets for this reporting period. 
 
C-9.2.6    Inspections 

The City inspects the industrial facilities at the frequency determined by the priority 
ranking assigned to each facility as identified in the LIP. The inspections generally 
include a review of the material and waste handling practices, BMP implementation 
and evidence of past or present unauthorized non-stormwater discharges. As 
previously stated, there are no high priority industrial sites in town; the medium and 
low priority sites are inspected as needed to determine compliance with the Water 
Quality Ordinance (see LIP A-4.0). There were no industrial inspections during the 
previous reporting period. 
 
C-9.2.7    BMP Implementation 

There were no industrial inspections performed during the previous reporting period, 
and thus no BMPs to report. 
 
C-9.2.8    Enforcement   

There were no industrial inspections performed in the previous reporting period, and 
thus no enforcement actions to report. 

0033835



SECTION C-9, Existing Development   

City of Laguna Beach C-9-4 November 2008   

 
C-9.2.9    Reporting  

There were no industrial facilities inspections performed during the previous reporting 

period, and therefore no facilities out of compliance to report. For non-compliant 
facilities that pose a threat to human health or the environment, the City provides oral 
or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within five days detailing the nature of the 
non-compliance and any corrective action taken. 
 
C-9.2.10    Training 

Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 

C-9.3  Commercial Program  
 
C-9.3.1    Organization Chart 

The City identified the Department(s) responsible for the implementation of this 
stormwater program element by submitting an organization chart with the Local 
Implementation Plan. There were no changes to the organizational chart.     
 
C-9.3.2    Inventory  

The City has developed an inventory of the identified commercial facilities within the 
City’s jurisdiction.  Jurisdictional and watershed-based summaries of the industrial 
inventory are provided below.   
 
Jurisdictional and Watershed Summary 

Commercial Site/Source Total 
Number of 
Sites  

Aliso Creek - Automobile mechanical 
repair, maintenance, fueling, or 
cleaning 

0 

Aliso Creek - Airplane mechanical 
repair, maintenance, fueling, or 
cleaning 

0 

Aliso Creek - Boat mechanical repair, 
maintenance, fueling, or cleaning 

0 

Aliso Creek - Equipment repair, 
maintenance, fueling, or cleaning 

0 

Aliso Creek - Automobile and other 
vehicle body repair or painting 

0 
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Aliso Creek - Mobile 
automobile/other vehicle washing 

0 

Aliso Creek - Automobile (or other 

vehicle) parking lots and storage 
facilities 

0 

Aliso Creek - Retail or wholesale 
fueling 

0 

Aliso Creek - Pest control services 0 

Aliso Creek - Eating or drinking 

establishments  

2 

Aliso Creek - Mobile carpet, drape or 
furniture cleaning 

0 

Aliso Creek - Cement mixing or 
cutting 

0 

Aliso Creek - Mobile high pressure or 
steam cleaning 

0 

Aliso Creek - Masonry 0 

Aliso Creek - Painting and coating 0 

Aliso Creek - Botanical or zoological 
gardens and exhibits 

0 

Aliso Creek - Landscaping (and 
hardscape installations) 

0 

Aliso Creek - Nurseries and 
greenhouses 

0 

Aliso Creek - Golf courses, parks and 

other recreational areas/facilities 

1 

Aliso Creek - Cemeteries 0 

Aliso Creek - Pool and fountain 
cleaning 

0 

Aliso Creek - Marinas 0 

Aliso Creek - Port-a-Potty servicing 0 

Aliso Creek - Other sites determined 
to be significant contributors 

0 

Aliso Creek - Sites tributary to 303(d) 
water body for pollutant generated on 
site 

2 

Aliso Creek - Sites within/directly 
adjacent or discharging directly to 
ESA 

3 

Aliso Creek - Site tributary to and 
within 500 feet of ASBS 

0 
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Dana Point Coastal Streams - 
Automobile mechanical repair, 
maintenance, fueling, or cleaning 

0 

Dana Point Coastal Streams - Airplane 
mechanical repair, maintenance, 
fueling, or cleaning 

0 

Dana Point Coastal Streams - Boat 
mechanical repair, maintenance, 
fueling, or cleaning 

0 

Dana Point Coastal Streams - 
Equipment repair, maintenance, 
fueling, or cleaning 

0 

Dana Point Coastal Streams - 
Automobile and other vehicle body 
repair or painting 

0 

Dana Point Coastal Streams - Mobile 
automobile/other vehicle washing 

0 

Dana Point Coastal Streams - 
Automobile (or other vehicle) parking 
lots and storage facilities 

0 

Dana Point Coastal Streams - Retail or 
wholesale fueling 

1 

Dana Point Coastal Streams - Pest 
control services 

0 

Dana Point Coastal Streams - Eating 
or drinking establishments  

8 

Dana Point Coastal Streams - Mobile 
carpet, drape or furniture cleaning 

0 

Dana Point Coastal Streams - Cement 
mixing or cutting 

0 

Dana Point Coastal Streams - Mobile 
high pressure or steam cleaning 

0 

Dana Point Coastal Streams - Masonry 0 

Dana Point Coastal Streams - Painting 
and coating 

0 

Dana Point Coastal Streams - 
Botanical or zoological gardens and 
exhibits 

0 

Dana Point Coastal Streams - 
Landscaping (and hardscape 
installations) 

0 

Dana Point Coastal Streams - 
Nurseries and greenhouses 

0 
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Dana Point Coastal Streams - Golf 
courses, parks and other recreational 
areas/facilities 

0 

Dana Point Coastal Streams - 
Cemeteries 

0 

Dana Point Coastal Streams - Pool and 
fountain cleaning 

0 

Dana Point Coastal Streams - Marinas 0 

Dana Point Coastal Streams - Port-a-

Potty servicing 

0 

Dana Point Coastal Streams - Other 
sites determined to be significant 
contributors 

1 

Dana Point Coastal Streams - Sites 
tributary to 303(d) water body for 
pollutant generated on site 

8 

Dana Point Coastal Streams - Sites 
within/directly adjacent or 
discharging directly to ESA 

8 

Dana Point Coastal Streams - Site 
tributary to and within 500 feet of 
ASBS 

0 

Laguna Coastal Streams - Automobile 
mechanical repair, maintenance, 
fueling, or cleaning 

17 

Laguna Coastal Streams - Airplane 
mechanical repair, maintenance, 
fueling, or cleaning 

0 

Laguna Coastal Streams - Boat 
mechanical repair, maintenance, 
fueling, or cleaning 

0 

Laguna Coastal Streams - Equipment 
repair, maintenance, fueling, or 
cleaning 

19 

Laguna Coastal Streams - Automobile 
and other vehicle body repair or 
painting 

0 

Laguna Coastal Streams - Mobile 
automobile/other vehicle washing 

9 

Laguna Coastal Streams - Automobile 
(or other vehicle) parking lots and 
storage facilities 

13 

Laguna Coastal Streams - Retail or 
wholesale fueling 

5 
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Laguna Coastal Streams - Pest control 
services 

0 

Laguna Coastal Streams - Eating or 

drinking establishments  

182 

Laguna Coastal Streams - Mobile 
carpet, drape or furniture cleaning 

3 

Laguna Coastal Streams - Cement 
mixing or cutting 

9 

Laguna Coastal Streams - Mobile high 

pressure or steam cleaning 

0 

Laguna Coastal Streams - Masonry 5 

Laguna Coastal Streams - Painting 
and coating 

2 

Laguna Coastal Streams - Botanical or 

zoological gardens and exhibits 

0 

Laguna Coastal Streams - 
Landscaping (and hardscape 
installations) 

5 

Laguna Coastal Streams - Nurseries 
and greenhouses 

3 

Laguna Coastal Streams - Golf 
courses, parks and other recreational 
areas/facilities 

0 

Laguna Coastal Streams - Cemeteries 1 

Laguna Coastal Streams - Pool and 
fountain cleaning 

3 

Laguna Coastal Streams - Marinas 0 

Laguna Coastal Streams - Port-a-Potty 
servicing 

0 

Laguna Coastal Streams - Other sites 
determined to be significant 
contributors 

0 

Laguna Coastal Streams - Sites 
tributary to 303(d) water body for 
pollutant generated on site 

23 

Laguna Coastal Streams - Sites 
within/ irectly adjacent or 
discharging directly to ESA 

109 

Laguna Coastal Streams - Site 
tributary to and within 500 feet of 
ASBS 

23 

Total for all categories  457 
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Any changes in the inventory are the result of businesses closing or new businesses 
opening.  The commercial inventory is updated on an ongoing basis and provided to 
the Regional Boards as a part of the Annual Progress Report submittal.  The inventory 
includes relevant information on ownership, size, location, etc.   
 
C-9.3.3    Prioritizations 

The City maintains an inventory of high threat commercial sites. A summary of the 
facilities by watershed is provided below.  
 
Jurisdictional and Watershed Summary 

Commercial Facility 
Prioritizations 

Number of 
high 
priority 
facilities  

Number of 
medium 
priority 
facilities  

Number 
of low 
priority 
facilities 

Total 
Number of 
Facilities 

Aliso Creek 3 0 0 3 

Dana Point Coastal Streams 8 0 1 9 

Laguna Coastal Streams 173 11 46 230 

Total number of facilities 184 11 
 

47 
 

242 

 
 
C-9.3.4    BMP Fact Sheets 

BMP fact sheets have been developed and included as a part of the Existing 
Development program.  The fact sheets include a description of specific BMPs for 
common commercial activities that may discharge pollutants and provide a focus on the 
Pollution Prevention measures that the facility should implement.  The activity based 
Industrial/Commercial fact sheets that were developed are fact sheets IC1 – IC24 and 
are included as an attachment to the City’s LIP. No changes were made to the BMP Fact 
Sheets.    
 
C-9.3.5    Inspections 

The City inspects commercial facilities at the frequency determined by the LIP.  The 
inspections include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater 
discharges.  The commercial inspection data base is updated annually to provide 
current information on businesses with a potential to pollute. Changes recognized in 
changes in Jurisdictional Watershed Summary in Table 1 of Section C-9.3.2 are the result 
of inspections. The City will work with the new business licensing process to update its 
data base for the next year.  High priority commercial sites are inspected on an as 
needed basis. The number of inspections completed during the current reporting year 
for each type of high priority commercial site is presented below.   
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Jurisdictional Summary 

Commercial Site/Source Number of 
Sites/Sourc

es Inspected 

Total Number Since Third 
Permit Adoption 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 

0 13 

Airplane mechanical repair, 
maintenance, fueling, or cleaning 

0 0 

Boat mechanical repair, maintenance, 
fueling, or cleaning 

0 0 

Equipment repair, maintenance, 
fueling, or cleaning 

0 16 

Automobile and other vehicle body 
repair or painting 

0 0 

Mobile automobile or other vehicle 
washing 

0 6 

Automobile (or other vehicle) parking 
lots and storage facilities 

1 8 

Retail or wholesale fueling 6 6 

Pest control services 0 1 

Eating or drinking establishments  192 192 

Mobile carpet, drape or furniture 
cleaning 

0 21 

Cement mixing or cutting 0 4 

Masonry 0 4 

Painting and coating 0 1 

Botanical or zoological gardens and 
exhibits 

0 0 

Landscaping 1 3 

Nurseries and greenhouses 0 2 

Golf courses, parks and other 
recreational areas/facilities 

0 1 

Cemeteries 0 1 

Pool and fountain cleaning 0 2 

Marinas 0 0 

Port-a-Potty servicing 0 0 

Total for all categories for current 
reporting year 

200 
 

281 
 

 
C-9.3.6    BMP Implementation 

As part of commercial facility inspections the City inspectors determine the level of 
BMP implementation and also assess the effectiveness of the implemented BMPs.  For 
each of the facility's areas of activity, the inspector observes whether BMPs are in place 
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and effective.  The inspector may encounter situations where BMPs are in place but are 
not effectively applied.  The inspector uses their best professional judgment and decides 
how much time to allow the owner/operator to correct the problem. A summary of 
BMP implementation based on inspections conducted during the current reporting year 
is provided below. 
 
Watershed Summary 

Watershed 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities 
with  
BMPs Partially 
Implemented 

# 
Facilities 
With  
No BMPs  

Aliso Creek 2 0 0 

Dana Point Coastal Streams 10 0 0 

Laguna Coastal Streams 177 9 0 

 
C-9.3.7    Enforcement  

The majority of prohibited discharges involving residential areas are landscaping 
activities, followed by residential construction projects. During the previous reporting 
period, the City issued 18 courtesy citations, 14 administrative fines, 18 door hangers, 
and 11 verbal  warnings for landscaping-related activities. Additionally, the City issued 
13 administrative fines, nine courtesy citations and three verbal warnings for 
construction-related activities in residential areas. 
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement 
activities according to the City Laguna Beach adopted Water Quality Ordinance and the 
countywide accompanying Enforcement Consistency Guide.  The enforcement 
mechanisms available are summarized in this section and detailed in the City’s LIP. 
 
Water pollution enforcement are generally handled administratively, or in more serious 
instances by criminal prosecution.  As provided for in the Enforcement Consistency 
Guide, when selecting enforcement options, the City’s Authorized Inspectors ensure 
that violations of a similar nature are subjected to similar types of enforcement 
remedies.  Nonetheless, more severe enforcement options may be selected when a 
violator has either a history of noncompliance or has failed to take good faith actions to 
eliminate continuing violations or to meet a previously imposed compliance schedule. 
The table below provides a summary of the numbers and types of enforcement actions 

against commercial facilities that have been taken by the City during the reporting 
period.   
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Watershed Summary 

Watershed 

Administrative Remedies 
Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso 
Creek 

0 0 0 0 0 

Dana Point 
Coastal 
Streams 

1 0 12 0 0 

Laguna 
Coastal 
Streams 

2 0 91 0 0 

 
C-9.3.8    Reporting  

For non-compliant facilities that pose a threat to human health or the environment, the 
City would provide oral or e-mail notification to the Regional Board within 24 hours.  
Following oral notification, the City sends a written report within 5 days detailing the 
nature of the non-compliance and any corrective action taken. There were no reports 
made to the boards. 
 
C-9.3.9    Training and Outreach 

Training 

The City conducted and/or participated in Principal Permittee sponsored training to 
assist responsible municipal staff in understanding the industrial and commercial 
components of the Existing Development Program.  The training conducted during the 
reporting period is summarized below. 
 
Jurisdictional Summary 

 
Training Conducted by County Attended by City Personnel 

Training Modules and Training 
Dates 

Department Department 
Subcategory 

Number of 
Attendees 

Construction Site Inspection 
training October 18, 2007 

Water Quality Stormwater 1 

Total  
1 
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Training Conducted by City for City Personnel 

Department / 
Department Subcategory 

Training Module Training Dates Number of 
Attendees 

Community Development/ 
Building Inspectors 

Building Site 
Construction 

June 18, 2008 5 

Police/Watch Commanders 
& Patrol Staff  

Illicit Discharges/ 
Illicit Connections 

May 19th, 
21st, and 22nd 

29 

Total 34 
 

 
As indicated above, the City conducted/participated in four of training sessions the 
reporting year.  These training sessions reached a total of thirty-four municipal staff 
members. 
Outreach 

The City continues its efforts at public outreach by providing residents and businesses 
with information for changing activities that create polluted runoff to the storm drain 
system. These efforts include individual contacts with residents, businesses, and 
contractors as part of the City's enforcement program, in addition to Existing 
Commercial Development inspections. The City's public outreach has included city-
wide mailings, speaking events, public forums, citizen-appointed committees, public art 
competitions, and public displays. Additionally, the Laguna Beach County Water 
District, a City subsidiary agency performs water conservation and efficiency outreach 
to the community. A summary of the City’s outreach efforts is presented below. 
Jurisdictional Summary - Printed Materials 

The City sent out 460 information letters to restaurants, grocery stores, convenience 
marts, liquor stores, and hotels and motels, informing the managers of the City ban on 

expanded polystyrene food service containers that went in affect July 1, 2008. 

Website 

There were no changes or modifications related to the City's website during the 
reporting period. The website provides a good deal of general information about the 
Water Quality Department, but it lacks easy and useful information about residential 
activities that likely account for most of the water runoff in the community. The City 
will therefore take steps during the next reporting period to redesign its Water Quality 
webpage to provide the community with easily accessible information about Best 
Management Practices and incentives for reducing residential runoff. 

 
C-9.4  Residential Program  
 
C-9.4.1    Organization Chart 

The City has identified the Department(s) responsible for the implementation of this 
stormwater program element by submitting an organization chart with the Local 
Implementation Plan.  There were no changes made to the City's organizational chart.  
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C-9.4.2    Inventory  

The City of Laguna Beach has developed a watershed-based inventory and/or map of 
residential areas within its jurisdiction.  The residential areas that discharge directly to 

an ESA may be targeted for enhanced implementation of BMPs based on the activities 
of concern that are identified.  The residential inventory is updated on an ongoing basis 
and is provided to the Regional Boards as a part of the Annual Progress Report 
submittal.  A summary of the City of Laguna Beach’s current residential inventory is 
provided in the table below.  
 

Watershed 
 

Total Residential Land 
Use Area  
(Sq. miles) 

Total Residential 
Land Use Area  
Adjacent or 
Discharging Directly 
to an ESA 
(Sq. miles) 

Tributary to 303(d) 
Listed Watershed 

Aliso Creek 1 1 1 

Dana Point 
Coastal 
Streams 

2 2 2 

Laguna Coastal 
Streams 

7 7 7 

Total 10 
 

10 
 

10 

 
C-9.4.3    BMP Fact Sheets 

BMP fact sheets have been developed and included as a part of the Existing 
Development program.  Fact sheets include a description of specific BMPs for high 
threat residential   activities that may discharge pollutants and provide a focus on the 
Pollution Prevention measures that the facility should implement.  The activity-based 
Residential fact sheets that were developed are fact sheets R1 – R8 and are included as 
an attachment to the City’s LIP. No changes were made to the BMP Fact Sheets   
 
C-9.4.4    Enhanced Implementation 

There were no residential areas targeted for enhanced BMP implementations  
 
C-9.4.5    Water Pollution Complaints/Incidents 

The residential program relies upon observations by city employees in the field and on 
complaints received from residents through the water pollution problem reporting 
hotline.   
 
Stormwater pollution complaints are tracked under the ID/IC program and provide a 
summary of the number of complaints received and the source area associated with the 
complaint (e.g. commercial business, resident, etc.) as a part of the ID/IC PEA report.  
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Based on the ID/IC PEA report, there were a total of seventy-four complaints during 
the current reporting year, of which twenty-nine were associated with residential areas. 
The following table provides a breakdown of the water pollution complaints/incidents 
received associated with residential activities. 
 
Watershed Summary 

Watershed 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

Aliso Creek 0 0 0 0 0 0 0 

Dana Point Coastal 
Streams 

1 1 0 1 0 0 3 

Laguna Coastal 
Streams 

0 1 0 21 0 0 1 

 
C-9.4.6    Enforcement Actions 

Enforcement actions conducted by the City throughout its jurisdiction, including 
individual residents, are summarized in Section C-10.  The City conducted the 
following enforcement actions directly against individual residents within its 
jurisdiction: 
 
Watershed Summary 

Watershed 

Administrative Remedies 
Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso 
Creek 

0 0 0 0 0 

Dana Point 
Coastal 
Streams 

1 0 0 0 12 

Laguna 
Coastal 
Streams 

2 0 0 0 91 

 

C-9.4.7    Outreach and Training 

Outreach 

The City continues its efforts at public outreach by providing residents and businesses 
with information for changing activities that create polluted runoff to the storm drain 
system. These efforts include individual contacts with residents, businesses, and 
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contractors as part of the City's enforcement program, in addition to Existing 
Commercial Development inspections. The City's public outreach has included city-
wide mailings, speaking events, public forums, citizen-appointed committees, public art 
competitions, and public displays. Additionally, the Laguna Beach County Water 
District, a City subsidiary agency performs water conservation and efficiency outreach 
to the community. A summary of the City’s outreach efforts is presented below. 
 
Specifically related to residential activities, the City included a number of runoff-related 
PSA advertisements appearing in the City's quarterly-produced Community Services 
Guide mailed to every home, apartment, business, and post office box in the 
community; the ads focused on typical household activities with a potential to 
contribute to polluted runoff, such as over-irrigation, storage of pesticides, residential 
car washing, and pet waste. The City also produced a separate mailing targeting 10,000 
single family dwellings. The mailing was a letter describing the problems associated 
from over-irrigation from sprinkler systems. The letter included an attached sprinkler 
key, stamped "Less Runoff, Cleaner Ocean." Readers were encouraged to educate 
themselves about their sprinkler systems, and to adjust their irrigation accordingly to 
eliminate excessive runoff to the storm drain system. The City also maintains a 
webpage on the Water Quality Department website with information about local 
ordinances and Best Management Practices.  
 
The City had anticipated implementing an outreach project during the reporting period 
that involved field trips and laboratory exercises for local middle school students at the 
Dana Point Marine Institute. Educating the public and school children is considered key 
to a successful outreach plan. Reaching the next generation of adults at an early stage, 
increasing the likelihood they will engage in responsible behavior in the future. 
Children are also viewed as having influence over parents. Due to teaching constraints, 
however, the middle school administration chose to reschedule the field trip and 
teaching laboratories to 2009. This will be addressed in the next reporting period. A 
summary of the outreach efforts made during the current reporting year is provided 
below. 
 
Jurisdictional Summary – Printed Materials 
Category Automotive 

Repair and 
Maintenance 

Auto 
Washing 

Parking Home 
and 
Garden 

Care 

Pet 
Waste 

Green 
Waste 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of 

Mailings 

0 15,000 0 30,000 0 0 15,000 40,000 100,000 

Public Service 

Announcements 
(PSAs) 

0 0 0 0 0 0  0 0 

Utility Bill Inserts 0 0 0 0 0 0 0 0 0 

 
Website 

The City website provides a good deal of general information about the Water Quality 
Department, but it lacks easy and useful information about residential activities that 
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likely account for most of the water runoff in the community. The City will therefore 
take steps during the next reporting period to redesign its Water Quality webpage to 
provide the community with easily accessible information about Best Management 
Practices and incentives for reducing residential runoff. 

 
Training 

The successful implementation of the residential program relies on education of 
municipal employees that conduct activities in residential areas.  Therefore, it is 
important that these employees are trained on the various aspects of the residential 
program. City stormwater staff during the reporting period providing training for 
Police Department field staff that may respond to citizen’s complaints about the runoff 
issues, or may actually witness prohibited discharges in residential areas during routine 
patrols. The training was focused on identifying prohibited discharges, exempted 
discharges, and applying appropriate enforcement measures for various levels of 
violations.     
 

C-9.5 CIA/HOA Program  
 
C-9.5.1    Organization Chart 

The City identifies the Department(s) responsible for implementing this stormwater 
program element in the Local Implementation Plan. There were no changes in the City's 
organizational chart during the reporting period. 
 
C-9.5.2    Inventory  

The City has developed a watershed-based inventory of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified. A 
summary of the City of Laguna Beach’s current CIA/HOA inventory is provided in the 
table below.  
 

Watershed Number of 
CIA/HOA 

Total Land Use Area Adjacent or Directly 
Discharging  to an ESA (Sq. Miles) 

Aliso Creek 2 1 

Dana Point Coastal 
Streams 

31 2 

Laguna Coastal 
Streams 

7 7 

 
C-9.5.3    BMP Fact Sheets 

BMP fact sheets have been developed and included as a part of the Existing 
Development program.  The fact sheets include a description of specific BMPs for high 
threat CIA/HOA    activities that may discharge pollutants and provide a focus on the 
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Pollution Prevention measures that the facility should implement.  The activity based 
fact sheets that were developed are included as an attachment to the City’s LIP. During 
the reporting period there were no changes made to the  BMP Fact sheets. 
 
C-9.5.4    Enhanced Implementation 

There were no enhanced BMP implementations issued to CIA/HOAs during the 
reporting period. The City will consider requiring enhanced BMP if necessary to correct 
a problem source.   
 
C-9.5.5    Enforcement Actions 

The enforcement mechanisms available to the City are summarized in C-9.4.6 of the 
City’s LIP and Section 10 of the DAMP. The City provides routine drive-by inspections 
and responds to citizens complaints in local CIA/HOAs. There was one enforcement 
action taken in a CIA/HOA during the previous reporting period. The City conducted 
the following enforcement actions directly against CIA/HOAs within its jurisdiction: 
 
Watershed Summary 

Watershed 

Administrative Remedies 
Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso 
Creek 

0 0 0 0 0 

Dana Point 
Coastal 
Streams 

0 0 1 0 0 

Laguna 
Coastal 
Streams 

0 0 0 0 0 

 
C-9.5.6    Outreach and Training 

 
Outreach 

Education and outreach targeted towards residents is a major component of the 
CIA/HOA  program.  The City encourages the implementation of a set of designated 
BMPs for CIA/HOAs.  The BMPs are presented in a series of fact sheets specific to high-
threat activities.  The City has developed outreach efforts to encourage the use of the 
designated BMPs.  This outreach included mailings, BMP Fact Sheets, and posted 
information on the City’s webpage.  A summary of the outreach efforts made during 
the current reporting year is provided below. 
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Jurisdictional Summary - Printed Materials  
Category Automotive 

Repair and 
Maintenance 

Automotive 

Washing 

Automotive 

Parking 

Home 

and 
Garden 

Care 

Disposal 

of Pet 
Wastes 

Disposal 

of Green 
Wastes 

Household 

Hazardous 
Waste 

Water 

Conservation 

Total 

Number of Mailings  15000  30000   15000  60000 

Public Service 
Announcements 
(PSAs) 

        0 

Utility Bill Inserts         0 

 
Website 

There were no changes or modifications made do the City’s webpage, relative to 
CIA/HOA activities made during the reporting period. As stated in C-9.4.7, it is 
determined the webpage should reflect a greater emphasis on residential activities with 
a potential to contribute to storm drain runoff. Therefore, in the coming reporting 
period the City will take steps to redesign portions of the webpage to provide more 

content for residential activities. 
 
Training 

There was no training provided to CIA/HOAs during the reporting period. However, 
training was conducted for police department personnel in increase their awareness of 
applicable ordinances and regulations governing prohibited discharges throughout the 

community, including residential and CIA/HOA activities. The training conducted 
during the reporting period is summarized below. 
 
Jurisdictional Summary 

Department 
Department 
Subcategory 

Training 
Module 
  

Training 
Dates 

Number 
of 
Attendees 

Police Watch 
Commanders 
and Patrol 
Officers 

Enforcement May 19, 
21, 22 and 
23. 

29 

Total 29 

 
As indicated above, the City of Laguna Beach conducted four training sessions during 
the current reporting year.  These training sessions reached a total of twenty-nine 
attendees from the Police Department staff.   
 
C-9.6 Existing Development Program Modifications 

The City will place more emphasis on increasing its efforts for Public Education and 
Outreach for the Existing Development program in 2008/09. Planned efforts include: 

 Targeted mailer to CIA/HOAs 
 Newspaper ads depicting residential activities with a potential to pollute 
 Watershed and laboratory field trip for Thurston 6th Grade Class at the Dana 

Point Marine Institute 
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 Redesigning portions of the City’s stormwater webpage to improve user 
accessibility to the BMPs.  
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C-10.0    Illegal Discharges/Illicit Connections (Urban Runoff Management Program 
Section A-10) 
 
C-10.1    Introduction  

Since illegal discharges and illicit connections can be a significant source of pollutants 
from the municipal storm drain system, the City’s LIP includes a comprehensive 
program for detecting, responding to, investigating and eliminating these types of 
discharges/connections in an efficient and timely manner.  In order to ensure that the 
program is efficient and effective, the City has instituted regular documentation 
procedures for their water pollution complaint and spill response activities.   
 
C-10.2 Illegal Discharges  

C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identifies Department(s) 
responsible for the implementation of this stormwater program element.  There were no 
changes in the City's Organizational chart during the reporting period. 
 
C-10.2.2 Authorized Inspector Designations   
 
The City’s Adopted Water Quality Ordinance identifies the duties of the Authorized 
Inspector as designated by the City Manager. Below is a list of the City’s Authorized 
Inspectors and relevant contact information:  
 
Name David Shissler 

Title Director of Water Quality 

Department Water Quality 

E-mail Address dshissler@lagunabeachcity.net 

Phone Number (949) 497-0378 
 

Name Steve May 

Title Director of Public Works/City Engineer 

Department Public Works 

E-mail Address smay@lagunabeachcity.net 

Phone Number (949) 497-0351 
 

Name Michael Phillips 

Title Environmental Specialist 

Department Water Quality 

E-mail Address mphillips@lagunabeachcity.net 

Phone Number (949) 497-0390 
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Name Will Holoman 

Title Senior Water Quality Analyst 

Department Water Quality 

E-mail Address wholloman@lagunabeachcity.net 

Phone Number (949) 497-0781 

 

Name Mark Trestik 

Title Assistant Civil Engineer 

Department Public Works 

E-mail Address mtrestik@lagunabeachcity.net 

Phone Number (949) 497-0300 

 

Name Joe Trujillo 

Title Code Enforcement Supervisor 

Department Comm. Development/ Zoning Division  

E-mail jtrujillo@lagunabeachcity.net  

Phone Number 497-0301 

 
The City also contracts with the Orange County Storm Water program to function as a 
backup source of enforcement in the event City personnel are unavailable for whatever 
reason to respond to water quality emergencies or reported water quality violations.      
 
In addition to the designated City Authorized Inspectors listed above, the City has also 
entered into a Water Quality Ordinance Implementation Agreement with the Orange 
County Flood Control District to assist with some of the Authorized Inspector and Spill 
Responder duties.  This contract allows the City to request assistance from the County’s 
Authorized Inspectors in order to respond to and follow up on hazardous or after-hours 
complaints and incidents. 
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 

The City has a number of programs that proactively facilitate the detection of current 
and/or potential sources of illegal discharges and illicit connections including the 
following: 
 
Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  
 
Public Education (Section A-6) – various inspectors assist with the distribution of public 
education materials that provide phone numbers and encourage the reporting of spills. 
 
New Development/Significant Re-Development Program (Section A-7) – assists with 
the identification of new development and/or significant development post 
construction controls that are either not functioning adequately or are not being 
maintained, resulting in an on going or threatened discharge to the storm drain system. 
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Construction Activities (Section A-8) – assists with the identification of illegal 
discharges from construction sites. 
 
Existing Development Programs (Section A-9) – assists with the identification of actual 
or threatened illegal discharges from industrial, commercial and residential areas. 
 
Water Quality Monitoring Program (Section A-11) – assists with the identification of 
problem areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the 
city inspectors is included in the table below in Section C-10.2.4.  
 
C-10.2.4   Water Pollution Complaint Hotline 

In order to have a successful ID/IC program, the City needs to obtain information 
about potential or existing complaints and spills as soon as possible so that the problem 
can be mitigated as quickly as possible. The city has established phone numbers to 
receive water pollution complaints and incident information.  These numbers are as 
follows: 
 

During Business Hours After Business Hours 

949 497-0378 949 497- 0701 

  
The City advertises these numbers on the City website (www.lagunabeachcity.net) and 
on water quality education materials, including citywide mailings, brochures, and 
inserts. In addition to the established City phone numbers, the City also advertises the 
countywide 24-hour bilingual water pollution complaint hotline (714) 567-6363 through 
the distribution of the countywide public education materials, and coordinates with the 
County when complaints are received. A summary of the sources of the water pollution 
hotline complaints received by the City during the reporting period is provided below.        
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Jurisdictional Summary  

Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Inciden

ts Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 

Human or Environmental 
Health 

City Staff (Municipal, 
Construction, etc.) 

14 0 

Other Agencies (County, 
Regional Boards) 

6 0 

Water Pollution Hotline 18 0 

Public (calls, e-mail) 36 0 

Businesses 0 0 

Other 0 0 
Total Number of Reports 74 

 
 
 

 
There were nine fewer reported incidents from the previous year. This may be 
attributed to better public education and compliance of local ordinances or to increased 
patrolling by authorized inspectors and enforcement officers who observe and respond 
to prohibited discharges before the public can make a report.       
   
C-10.2.5 Spill Response Procedures 

The City’s Authorized Inspectors follow specific spill response procedures to assist 
them when responding to and investigating water pollution complaints.  Response 
procedures would include record keeping, notifications and response requests, 
response activities, investigations, clean-up activities, reporting and 
education/enforcement.  To assist in implementing procedures, a series of forms and 
guidance materials were developed. There were no changes to forms or guidance 
materials.   
 
C-10.2.6    Water Pollution Incident Summary  

As a part of the City of Laguna Beach’s ID/IC Program, the City’s Authorized 
Inspectors receive notifications and respond to a variety of water pollution complaints 
and incidents.  The tables below provide information regarding the water pollution 
incidents that have been reported and responded to within the City of Laguna Beach’s 
jurisdiction.   
 
Reporting Summary 

In order to avoid duplication of reporting figures, only one category was used per 
incident (i.e.: if a complaint was received by city staff but referred to the County of 
Orange for inspection and follow up, the incident was reported in the Referral category 
only).   
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For the purposes of the reporting, the following definitions were used: 
 
Notification – An incident that is reported to the City that does not require any follow up 

such as an investigation or an enforcement letter.  This would include any incidents 
where the material did not enter the storm drain system and was in the process of being 
cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as 
soon as possible.  This would include complaints where the discharge is alleged to have 
already occurred but is not posing an immediate threat to human health or the 
environment.  Examples of this may include: oil that has leaked from a vehicle parked 
on the street and soaked up into the asphalt or a past discharge from a residence or 
facility. 
 
Response Request – An incident reported to the City requiring immediate 
investigation/response due to the threatened release/impact to human health or the 
environment. 
 
Referral to another agency – The City referred the complaint to another agency such as an   

Orange County Flood Control District (OCFCD) Authorized Inspector for investigation 
and follow up. 
 
Jurisdictional Summary  

Type of Incident Number of Incidents Reported 

Notification 3 

Complaint 22 

Response Request 49 

Referral to OCFCD or other agency 0 
Total Number of Incidents 74 

 

Watershed Summary 

Watershed 

Number of Each Type of Incident Reported 

Notification Complain
t 

Respons
e 
Request 

Referral 

Aliso Creek 0 0 2 0 

Dana Point Coastal Streams 0 2 5 0 

Laguna Coastal Streams 3 20 42 0 

 
 
Materials Summary 

The water pollution complaints and response requests involve a wide variety of 
materials including the following general categories: 
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During the reporting period, the breakdown of the types of materials that were 
involved in the water pollution complaints/incidents within the city’s jurisdiction were 
as follows:  
 
Jurisdictional Summary  

Type of Materials Number of Complaints/Incidents  

Hydrocarbons 4 

Inorganic Compounds 0 

Metals 0 

Nutrients 0 

Organic Compounds 0 

Discharge Exceptions 14 

Pathogens and Coliforms 3 

Wastewater 21 

Pesticides 1 

Sediment 3 

Trash and Debris 20 

Miscellaneous 8 
Total Number of Incidents 74 
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Watershed Summary  
Watershed Type of Material Involved 

Hydro- 
carbon
s 

Discharge 
Exceptions 

Pathogens 
& 
Coliforms 

Waste 
Water 

Pesticide
s 

Sediments Trash 
& 
Debris 

Misc. 

Aliso Creek 0 1 0 0 0 0 1 0 

Dana Point 
Coastal 
Streams 

0 2  2 1 0 0 2 

Laguna 
Coastal 
Streams 

4 11 3 19 0 3 19 6 

 4 14 3 21 1 3 20 8 

 
All water pollution complaints are investigated and, when necessary, reported to the 
San Diego Regional Water Quality Control Board.  The reports consist of a verbal 

notification followed by a written report. During the reporting period there were no 
incidents requiring a report to the Regional Board. 
 
C-10.2.7 Enforcement Summary  

The City of Laguna Beach’s Authorized Inspectors undertake enforcement activities 
according to the City’s adopted Water Quality Ordinance and the countywide 
accompanying Enforcement Consistency Guide (DAMP Section 4.0).  
 
Water pollution enforcement is generally handled administratively, with more serious 
incident delegated to the City Attorney for criminal prosecution. As provided for in the 
Enforcement Consistency Guide, when selecting enforcement options, the City’s 
Authorized Inspectors ensure that violations of a similar nature receive the appropriate 
similar type of enforcement remedy.  Nonetheless, more severe enforcement options 
may be selected when a violator has either a history of non-compliance or has failed to 
take good faith actions to eliminate continuing violations or to meet a previously 
imposed compliance schedule. 
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Jurisdictional Summary  

Type of Enforcement Total  

Educational Letter (EL) 6 

Administrative Enforcement 0 

Notice of Noncompliance (NON) 0 

Administrative Compliance Order (ACO) 0 

Cease and Desist Order(CDO) 0 

Criminal Enforcement 0 

Misdemeanor (Mis) 0 

Infraction (Inf) 0 

Issuance of Citation (IOC) 103 

Other: (Door Hanger, Verbal Warnings) 47 

 
Watershed Summary  

Watershed 

Administrative Remedies 
Criminal 
Remedies 

Educational 

Letters 

Notice of 

Noncompliance 

 Administrative 

Compliance 
Orders 

Cease & 

Desist  
Orders 

Misdemeanor, 

Infraction, 
Citation 

Aliso 
Creek 

0 0 0 0 0 

Dana Point 
Coastal 
Streams 

0 0 0 0 12 

Laguna 
Coastal 
Streams 

6 0 0 0 91 
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C-10.2.8 Case Summary  

Information regarding any civil or criminal cases submitted by the City of Laguna 
Beach that are either pending, underway or that have been settled during the reporting 

period is provided below.  If the responsible party is a repeat offender it is indicated 
below.   
 

Watershed Pollutant 
of 
Concern 

Nature of 
Violation 

Status of 
Judgment 
or 
Settlement 

Nature of 
Judgment 
or 
Settlemen
t 

Residen
t 

Business Repeat 
Offender 
or 
Egregious 
Act 

Explain 

Aliso Creek None None       

Dana Point 
Coastal 
Streams 

None None       

Laguna 
Coastal 
Streams 

Wastewat
er 

Private 
sewer spills 

Pending   Apartme
nt 
building 
owner 

 Lack of private 
sewer lateral 
maintenance 

 
 
C-10.3 Illicit Connections  

The City of Laguna Beach developed a drainage facility inspection and documentation 
program to identify and eliminate illicit connections to the storm drain system.  Illicit 
connections to the storm drain system are prohibited. There were no illicit connections 
discovered during the reporting period.  
 
C-10.4 Source Investigations  

Source identification is part of the response and investigation activities completed to 
respond to reports of illicit discharges. The City is participating in a monitoring 
program of storm drains and creeks in the City. The City did not receive any 
notifications of illicit discharges found during monitoring operations during the 
reporting period. However, as information of an illicit discharge becomes available the 
City will initiate necessary source investigation. 

 
C-10.5  Training and Outreach  

The education and training of the City of Laguna Beach’s Authorized Inspectors is key 
in the successful implementation of the program especially since they are in the public 
eye when conducting extensive investigation efforts and proceeding with enforcement 
actions.   
 
C-10.5.1    Training 
One of the primary ways that the City keeps its Authorized Inspectors informed and 
trained is by having them attend the Authorized Inspectors Committee.  During the 
reporting period the City’s Authorized Inspectors attended three committee meetings 
that were held.    
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The City also provided training to Police Officers, who because of their presence in the 
neighborhoods and enforcement authority represent a valuable tool for storm water 
enforcement. The City during the reporting period conducted a training session with 
the Police Department Watch Commanders, Supervisors and Patrol staff listed below.  
 
Other Training Sponsored and Attended by City Personnel 

Department Department 
Subcategory 

Training Module Training 
Dates 

Number 
of 
Attendee
s 

Police Department Patrol Prohibited Discharge 
Awareness & 
Enforcement 

5/19/08 8 

Police Department Patrol Prohibited Discharge 
Awareness & 
Enforcement 

5/21/08 13 

Police Department Patrol Prohibited Discharge 
Awareness & 
Enforcement 

5/22/08 8 

 
As indicated above, the City of Laguna Beach conducted three training sessions during 
the current reporting year.  These training sessions reached a total of 29 police watch 
commanders, supervisors, and patrol staff.   
 
C-10.5.2 Outreach 

As a part of the response activities, the Authorized Inspectors provide outreach 
materials to businesses and residents who may have been identified as a responsible 
party for an illegal discharges or illicit connection.  This outreach can occur while the 
inspector is on sight during an inspection or with a follow-up letter after an inspection 
has been completed. 
 
The City continued its practice of distributing stormwater-related materials to 
responsible parties for illegal discharges, during existing development inspections, or 
following public presentations and events. Outreach material may include verbal 
instructions, door hangers, information letters, or Best Management Fact Sheets. The 
outreach materials encourage the proper management and disposal of used oil, toxic 

materials and other household wastes. During the reporting period, the City targeted 
restaurants, hotels/motels, shopping centers, convenience marts, and liquor stores  The 
materials that specifically address these issues include:  
 
A summary of the City’s outreach efforts is presented below. 
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Jurisdictional Summary  

Outreach Material Description Number Distributed 

Verbal Warnings 27 

Door Hangers 20 

Letters   466 

Best Management Practice Fact Sheets 12 

Total Number Distributed  525 

 
C-10.6 ID/IC Program Assessment and Modifications 

As the last step in the program effectiveness assessment, the City of Laguna Beach and 
the County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
The City has continued working to increase awareness of local water quality ordinances 
with the goal of changing behavior, improving compliance, and meeting clean ocean 
water quality objectives.  The City has successfully implemented the ID/IC program by 
designating City personnel to address illegal discharges and illicit connections, 
providing public education and outreach to raise awareness of local ordinances, 
establishing and maintaining a mechanism for public reporting and city response of 
water quality violations, the employment of a variety of enforcement action techniques, 
and the training of staff for responding to prohibited discharges and directing specific 
Best Management Practices. Evidence of implementation is as follows: 

 74 reported incidents 

 156 administrative remedies issued 
 29 police officers trained in recognizing and enforcing illegal discharges and 

illicit  connections 
 525 outreach efforts distributed  

 
It is difficult to assess conclusively whether the above efforts have led to desired 
changes in behavior. The operating theory has been that enforcement actions should 
gradually decrease over time, as public awareness and enforcement increases. 
Prohibited discharges reported to the City during the reporting period dropped by 
about 14% from last year, but enforcement actions rose by about 17%. The increased 
enforcement actions are attributed to greater staff resources patrolling in the field. It is 
the conclusion that enforcement action figures during this reporting period is a more 
accurate representation of general compliance, and should be used next year as the 
indicator for determining enforcement program effectiveness. Any program 
modifications will be predicated by the new NPDES Permit Order. 
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C-11.0 WATER QUALITY MONITORING (Urban Runoff Management Program Section 
A-11) 

C-11.1 Introduction   

The City participates in the Orange County Stormwater monitoring program.  The countywide 
monitoring program is supported by funds shared proportionally by each of the Co-permittees.  
The monitoring program was developed and is being implemented to comply with the Third 
Term Permit.   

The receiving water monitoring program consists of two components: wet weather monitoring 
and dry weather monitoring.  For each component, receiving waters and storm drain runoff is 
tested to determine the physical, chemical, biological and toxicity characteristics.  The results 
are assessed to identify trends in water quality, impacts on aquatic resources, pollutants of 
concern, to develop short and long-term management measures and to reduce pollutants to the 
maximum extent practicable.   
 
The County of Orange, Orange County Health Care Agency and the South Orange County 
Wastewater Authority conduct ocean water and storm drain sampling as part of the Assembly 
Bill (AB) 411 ocean monitoring program.  The monitoring program was initiated in 1999 as a 
cooperative effort between the County and the City.  The City’s primary pollutant of concern is 
bacteria due to potential public health impacts and also because the coastline of Laguna Beach is 
303(d) listed as impaired for bacteria.   

The County of Orange submits comprehensive monitoring program results and analysis with 
the County of Orange Stormwater Program Annual Unified Report.   

 
NPDES Receiving Water and Wet Weather Monitoring Program 

Urban Stream Bioassessment  

 

Using three indicators (bioassessment, chemistry, fresh water toxicity), urban stream 
bioassessment describes impacts on stream communities and the relationship of any impacts to 
runoff, based on comparisons with reference locations on a year-to-year time frame.  Samples 
are collected twice annually, in June and October, to coincide with the end and start of the rainy 
season. 
 

 Laguna Canyon Creek at the U-haul self-storage 
 Aliso Creek at Country Club Dr. 

 
 
Mass Emissions Monitoring 
 
Using measurements of chemical components, bacterial indicators and toxicity, the program 
measures loads over time to compare past and present constituent levels.  Samples are collected 
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on three storm events per year.  A goal is to capture the first storm event each year.  Laguna 
Beach has one sampling location for this program: 
 

 Laguna Canyon Channel at Woodland Dr. 
 

Coastal Storm Drain Outfall  
 
Monitoring is conducted at high-priority drain outfalls using bacterial indicators (fecal, total 
and enterococcus) to track compliance with regulatory standards and impacts to the ocean near 
the storm drain outlet locations.  Monitoring is conducted in cooperation with the County of 
Orange Health Care Agency AB 411 ocean water monitoring program.  Monitoring for this 
program is conducted at the following sites:   
 

 Emerald Bay 
 Heisler Park 
 Main Beach 
 Victoria Beach 
 Cleo Street  
 Bluebird Canyon 

 Pearl Street 
 Dumond Drive 
 Blue Lagoon 
 Aliso Creek 
 West Street 

 
 
Coastal Receiving Waters  
 
A suite of physical, chemical, biological indicators is used to quantify the impacts of urban 
runoff and stormwater on the coastal marine environment.  Monitoring of the storm drains and 
coastal waters is conducted twice per year in the summer and winter season.  The coastal areas 
monitored have been identified by the Orange County Stormwater Program as critical aquatic 
resources.  Sites in Laguna Beach include: 
 

 Heisler Park Ecological Reserve- Heisler Park at Diver’s Cove, Cliff Drive/Heisler Park 
south end, Main Beach and South Main Beach 

 Aliso Creek mouth 
 

NPDES Dry Weather Monitoring Program 

 

Samples are collected to characterize urban runoff from the MS4 system with respect to water 
quality constituents.  When monitoring results are above established program standards, 
follow-up source identification and elimination is required.  Monitoring sites in Laguna Beach 
include:  
 

 West Street 
 Laguna Canyon Creek at the U-Haul Self Storage 
 Gaviota Street 
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Ocean Water Monitoring Program (Assembly Bill 411) 
 

Within the City of Laguna Beach’s jurisdiction, ocean locations are tested on a weekly basis.  
The testing locations are in “high ocean use” areas.  One monitoring location is located within 
the private Emerald Bay community.  In addition, it is important to note that the County of 
Orange owns and operates selected beach areas within the City jurisdiction, mainly in south 
Laguna Beach.  When a sample result exceeds AB 411 standards the City or County will post the 
beach area with warning signs. 
 
Ocean water monitoring samples are tested for three indicator bacteria: total coliform, fecal 
coliform and enterococci.  Below are the testing locations in Laguna Beach: 
 

 Hotel Laguna  
 Aliso Beach – North 
 Aliso Beach – Middle 
 Aliso Beach - South  
 Treasure Island Pier 
 Treasure Island Sign 
 Victoria Beach 

 Camel Point 
 Table Rock 
 Blue Lagoon 
 1000 Steps Beach 
 Laguna Lido Apartments 
 Three Arch Bay 
 Bluebird Canyon 

C-11.2    Water Quality Monitoring Effectiveness and Assessment Summary 

 
NPDES Monitoring Programs 

 
The County, as the Principal Permittee, submits a comprehensive evaluation of the monitoring 
program results to the Regional Board as part of the Orange County Stormwater Program 
annual report.  Laguna Beach received a “Beach Buddy” award from the Natural Resources 
Defense Council during the reporting period.  The award stems from an independent analysis 
of ocean water bacteria data which put Laguna Beach in the top tem cleanest beaches in the 
United States.  The City installed six nuisance water diversion units in early 2007.  A final report 
analyzing the effectiveness of the units was completed during the reporting period.  The report 
shows that the diversion units had measureable positive effects on bacteria levels in the adjacent 
ocean waters.  Thousands of pounds of trash and debris have been removed from the six 
diversions as well. 
 
Urban Stream Bioassessment 
 
The State Water Resources Control Board added 1.6 miles of Laguna Creek to the 2006 303(d) 
list of impaired water bodies for sediment toxicity.  The toxicity originates from an unknown 
source.  A TMDL is scheduled for completion in 2017.  Monitoring continued throughout the 
reporting period to establish the source and extent of the sediment toxicity in the creekbed. 
 
Long-Term Mass Loading 
 
The Laguna Canyon Channel at the Woodland Dive sample location is a concerete lined flood 
control channel.  The flood control channel starts approximately one and one-half miles 
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upstream of the sample location.  The channel downstream of the sampling location is diverted 
to a sewer line in all conditions except storm events.  No change in the sampling regime took 
place at this location during the reporting period.    
 
Coastal Storm Drain Outfalls 
 
The City’s monitored storm drain outlets showed low levels of bacteria throughout the 
monitoring period.  The levels are normally higher in the winter than the summer months, but, 
due to low rainfall amounts during the reporting period, low bacteria levels typically associated 
with dry weather persisted through the wet season.  
 
The data also shows that the Aliso Creek mouth sample location is one of the worst performing 
in the City.  The Aliso Creek issues are believed to be from upstream sources since the City 
contributes little urbanized runoff to the creek.  The ocean water bacteria levels at Aliso Beach 
benefitted from the dry weather since the creek was contained by a sand berm for a significant 
portion of the reporting year. 
 
Coastal Receiving Waters 
 
The City, in partnership with the City of Newport Beach, worked on the Central Coastal Orange 
County ASBS Management Plan during the reporting period.  The project will assess the three 
Orange County ASBS watershed areas to identify the most effective management measures to 
help protect the marine environment.  Data collected in previous years was analyzed during the 
reporting period and a final report is pending. 
 
A major implementation project was completed in Heisler Park during the reporting period.  As 
a condition of the grant funding associated with the project, monitoring of the effectiveness of 
the BMPs installed was started.  Results of these monitoring efforts will appear in a future 
report. 
 
Dry Weather Random and Target Monitoring  
 
The City had no random locations during the reporting period.  Targeted locations are located 
at the Gaviota Drive outfall and in Laguna Canyon Creek at the U-haul storage yard.  None of 
the data indicated significant pollutant concentrations that required immediate source 
identification and elimination activities. 
 
Ocean Water Monitoring Program 

In 1998, the State Water Resources Control Board (State Board) determined that 14 locations 
along the City’s coastline were above applicable ocean bacteria water quality standards.  The 
State Board took action and placed these locations on the State impaired waters list.  To 
determine if progress has been made toward achieving bacteria water quality standards, the 
City completed a comprehensive data evaluation for 14 ocean monitoring locations collected 
over the last six years (1999 to 2006) by the Orange County Health Care Agency.  In most cases, 
this represents about 2,500 ocean bacteria test results for each location.   
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The results of the evaluation demonstrated that 12 out of the City’s 14 coastline locations should 
be removed from the State impaired waters list.  The two that do not meet the removal criteria 
are near the mouth of Aliso Creek.  The City has been working with the Regional and State 
Boards for consideration of the report results as part of the San Diego Region beaches and 
creeks bacteria TMDL project and 2005 State 303(d) impaired waters list update.  The San Diego 
Board, in comments made to the State Board in 2006, supported de-listing the 12 locations for 
dry weather conditions.  However, the State Board was unable to prepare the necessary review 
documents in time for completion of the 2008 section 303(d) list, and therefore will delay de-
listing until the 2011 listing cycle. 
 

C-11.3   Water Quality Monitoring Urban Runoff Management Program Modifications 

 

The City’s URMP was not modified during the reporting period.   
 
C-11.4   Regional Board Requested Urban Runoff Management Program Revisions 
 
The Regional Board requested no further changes during the reporting period. 
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C-12.0 WATERSHED MANAGEMENT (Urban Runoff Management Program Section A-
12) 

C-12.1 Introduction   

 
The City of Laguna Beach is located within three watersheds in the San Diego Region: the 
Laguna Coastal Streams, Dana Point Coastal Streams and Aliso Creek.  These watersheds are 
identified in the NPDES permit.  Descriptions of the watersheds within the City’s jurisdiction 
may be found in the watershed section of the City’s the Urban Runoff Management Program 
(URMP) document.  In order to comply with the NPDES permit, all watershed permittees are 
required to develop Watershed Urban Runoff Management Plans (WURMPs).  The WURMPs 
provide a useful characterization of each watershed and provide the basis to collaboratively 
identify and address water quality problems.   
 
The Aliso Creek WURMP was developed by the watershed permittees with the goal of 
incorporating the requirements of the March 2001 Regional Board bacteria directive, including 
the monitoring program, into the WURMPs.  The City and other permittee have been working 
with the Regional Board to make this change.   
 
As part of the WURMP effort, the City has been participating with other Aliso Creek watershed 
permittees to address sources of bacteria in the watershed.  This effort was initiated in 2001 in 
response to the San Diego Regional Board March 2001 Directive.  Currently, Aliso Creek 
watershed effectiveness and assessment information is described in the Aliso Creek quarterly 
reports submitted to the San Diego Regional Board the County of Orange as the Principal 
Permittee.   
 
C-12.2    Watershed Effectiveness and Assessment Summary 
 
The City participated in meetings for each of the three watersheds.  The purpose of the 
watershed meetings is to foster collaboration between watershed cities and the County on 
issues specific to the watershed in question.  Collaboration includes evaluation of testing data, 
identification of priority issues affecting the watershed and development of action plans to 
address the issues.  The meetings also offer a forum for sharing information, ideas, successes 
and failures in the region. 
 
During the reporting period, the watershed group shared the following information: 
 

 Public participation programs for watershed issues 
 TMDL requirement implementation plans 
 Successful techniques used to address nuisance runoff 
 Identification of new treatment technologies 
 Results of watershed and storm drain runoff studies 
 Data collection and analysis 
 Political issues 
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The WURMP progress is reported by the County or Orange, as the principal Permittee, in the 
unified WURMP annual report.  The City chairs the Laguna Coastal Streams watershed group.   

C-12.3   Watershed Chapter Urban Runoff Management Program Modifications 

No modifications were made to the WURMP Program by the City during the reporting period.   
 
C-12.4    Regional Board Requested Urban Runoff Management Program Revisions 

 
The requested changes to the WURMPs will be reported through the County as part of the 
unified WURMP report submitted to the Regional Board.   
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Watershed CIA/HOAs 

Aliso Creek  

Dana Point Coastal 
Streams 

•Sea Cliff Drive Assn. 
•South Laguna Civic Assn. 
•Three Arch Bay Assn. 

Laguna Coastal Streams •Allview Terrace Assn. 
•Arch Beach Heights Assn. 
•Alta Vista Assn.  
•Bluebird Canyon Assn. 
•Bluebird Knolls Assn. 
•Blue Lagoon Assn. 
•Canyon Acres Drive Assn. 

•Castle Rock Assoc. 
•El Mirador Assn. 
•Friends of third Street 
•Hobo & Aliso Canyon Assn. 
•Irvine Cove Assn. 
•Laguna Canyon Prop. Owners 
•Lagunita Assn. 
•Laguna Loma Assn. 
•Laguna North Assn. 
•Lower Diamond Assn. 
•Lower Skyline Assn. 
•Milligan Drive. Assn. 
•Mystic Hills Assn. 
•Mystic Park Assn. 
•North Laguna Neighborhood  
   Assn. 
•Portafina Assn. 
•Rockledge Assn. 
•Sunset Ridge Assn. 
•Temple Hills Comm. Assn. 
•Tow Community Assn. 
•TOWNA 

•Upper Diamond/Crestview  
   Assn. 
•Victoria Assn. 
•Woods Cove Assn. 
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C-7.9 New Development/Redevelopment Program Modifications 
 

Section C-8, Construction 
C-8.0 Construction 
C-8.1    Introduction 
 C-8.1.1 Overall Program Management 
C-8.2 Inventory of Construction Sites 
C-8.3 Prioritization of Construction Sites 
C-8.4 BMP Fact Sheets for Construction Projects 
C-8.5 Documentation Requirements 
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C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements 

C-8.7 Training and Outreach 
C-8.8 Construction Program Modifications 
 

Section C-9, Existing Development 
C-9.0 Existing Development 
C-9.1 Introduction 
C-9.2 Industrial Program 

C-9.2.1 Organization Chart 
C-9.2.2 Inventory 
C-9.2.3 Prioritization 
C-9.2.4 Monitoring 
C-9.2.5 BMP Fact Sheets 
C-9.2.6 Inspections 
C-9.2.7 BMP Implementation 
C-9.2.8 Enforcement  
C-9.2.9 Reporting 
C-9.2.10 Training 

C-9.3 Commercial Program 
C-9.3.1 Organization Chart 
C-9.3.2 Inventory 
C-9.3.3 Prioritizations 
C-9.3.4 BMP Fact Sheets 
C-9.3.5 Inspections 
C-9.3.6 BMP Implementation 
C-9.3.7 Enforcement 
C-9.3.8 Reporting 
C-9.3.9 Training and Outreach 

C-9.4 Residential Program  
C-9.4.1 Organization Chart 
C-9.4.2 Inventory 
C-9.4.3 BMP Fact Sheets 
C-9.4.4 Enhanced Implementation 
C-9.4.5 Water Pollution Complaints/Incidents 
C-9.4.6 Enforcement Actions 
C-9.4.7 Outreach and Training 

C-9.5 CIA/HOA Program  
C-9.5.1 Organization Chart 
C-9.5.2 Inventory 
C-9.5.3 BMP Fact Sheets 
C-9.5.4 Enhanced Implementation 
C-9.5.5 Enforcement Actions 
C-9.5.6 Outreach and Training 

C-9.6 Existing Development Program Modifications 
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Section C-10, Illegal Discharges/Illicit Connections 
C-10.0 Illegal Discharges/Illicit Connections (ID/IC) 
C-10.1 Introduction 
C-10.2 Illegal Discharges  

C-10.2.1 Organization Chart 
C-10.2.2 Authorized Inspector Designations 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
C-10.2.4 Water Pollution Complaint Hotline 
C-10.2.5 Spill Response Procedures 
C-10.2.6 Water Pollution Incident Summary 
C-10.2.7 Enforcement Summary 
C-10.2.8 Case Summary 

C-10.3 Illicit Connections 
C-10.4 Source Investigations 
C-10.5 Training and Outreach 

C-10.5.1 Training 
C-10.5.2 Outreach 

C-10.6 ID/IC Program Modifications 
 
Section C-11, Water Quality Monitoring 

C-11.0 Water Quality Monitoring 
C-11.1 Introduction 
 C-11.1.1 City of Laguna Niguel Water Quality Monitoring Efforts 
C-11.2 Water Quality Monitoring Program Modifications 

 
 
APPENDIX I – ATTACHMENTS TO PROGRAM EFFECTIVENESS ASSESSMENT 
 
C-1:  Introduction 

No Attachments. 
C-2:  Program Management 
 C-2.4:  Operations & Maintenance Spreadsheet Detail 
C-3:  Plan Development 
 No Attachments 
C-4:  Legal Authority 

No Attachments. 
C-5:  Muncipal Activities 
 C-5.A:  Attachment 1 County Questionaire 

C-5.5:   Figure C-5-2 BMP Implementation Summary for Municipal Program  
 C-5.7:  Environmental Performance Reports for Municipal Facilities & Programs  

C-6:  Public Education 
No Attachments. 

C-7:  New Development 
C-7:  Potential Future Development Sites 

C-8:  Construction 
8.2:  Construction Inventory Table 
8.2:  Construction Inventory Map 
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C-9:  Existing Development 
9.3.2:  Commercial Inventory Table 
9.3.2:  Commercial Inventory Map and Prioritization 
9.4.2:  Residential Inventory Map 
9.5.2:  HOA Inventory Table  
9.5.2:  HOA Inventory Map  

C-10:  IC/ID 
 No attachments 
C-11:  Water Quality Monitoring 

11.1.1 Aliso 13225 Directive Bacteria Data at High-Priority Drain J04  
 11.2.1a: Dry Weather Monitoring Program Data for City Sites 
 11.2.1b:  J03P04 Dry Weather Follow-up Data 
 11.2.1.f:  Narco Channel Restoration Data 
 11.2.1.g:  SEEP Data runoff analysis and pollutant graphs  
 
APPENDIX II – UPDATES TO THE CITY OF LAGUNA NIGUEL LOCAL 
IMPLEMENTATION PLAN 
  
A-5 Municipal Activity  – changes to  Fig. C-1 Municipal Facility 
Inventory/Inspection Priorities  
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303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC California Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
F&G California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 
HOA Homeowner’s Association 
HWI Hazardous Waste Inspector 
IC Incident Commander 
ID/IC Illegal Discharge/Illicit Connection 
IPM Integrated Pest Management 
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IRWD Irvine Ranch Water District 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NC Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC County of Orange 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCSD Orange County Sanitation District 
OES Office of Emergency Services 
PDSD Planning & Development Services Department 
PFRD Public Facilities & Resources Department 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWC Public Works Crew 
PWD Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
RWQCB Regional Water Quality Control Board 
SA Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD San Diego 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR Spill Responder 
SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TAC Technical Advisory Committee 
TMDL Total Maximum Daily Load 
UCI  University of California, Irvine 
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UHWM Uniform Hazardous Waste Manifest 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
WURMP  Watershed Urban Runoff Management Plan 
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I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted.  Based on 
my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, and accurate.  I am aware that there are significant penalties 
for submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
 
 
 
 
 
                                                                             
                                                                   . 

Ken Montgomery, Director of Public Works/City Engineer 
 
Date:___________________________. 
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EXECUTIVE SUMMARY 
PROGRAM EFFECTIVENESS ASSESSMENT 
CITY OF LAGUNA NIGUEL 
November 15, 2008 
 
The purpose of this document is to present the City of Laguna Niguel's Annual Status 
Report information, as required by Regional Water Quality Control Board (RWQCB) 
Third Term Permit Requirements (San Diego RWQCB Order NR9-2002-001).  The 
Annual Status Report is a documentation of compliance with the Order, and a review of 
the current status and anticipated evolution of program implementation.  The reporting 
period is July 1, 2007 to June 30, 2008. 
 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
 
The following paragraphs summarize progress, activities and focus for the reporting year, 
organized according to the Sections in the Local Implementation Plan (LIP).   The 
rationale for determining priorities, and assessments of relevant program elements that 
addressed the priorities, are also summarized.   Quantified metrics are provided where 
appropriate. 
 
PROGRAM MANAGEMENT (Section 2):  The ongoing priority of the Program 
Management element is to assure sufficient staffing and funding are provided for 
program implementation.  Financial data are presented in accordance with the Fiscal 
Analysis Guidance Manual prepared by the County. The overall Operations and 
Maintenance program expenditure for FY07-08 increased by 1.7% compared to the prior 
year and is projected to increase by another 8% for the upcoming year. Next year’s 
budget is expected to provide sufficient funding for ongoing O&M program 
enhancements, particularly focusing on modifications that may derive from the Fourth 
Term Permit, and load reduction efforts aligned with TMDLs.  The Capital Improvement 
expenditure decreased during the reporting year compared to the prior year due to the 
completion of some large stream restoration projects, but is projected to increase next 
year, in conjunction with the completion of several large water-quality-focused 
construction projects.  No LIP changes are being incorporated for the Section 2 standard 
program this year, but substantial change may occur in the upcoming year to account for 
new requirements in the Fourth Term Permit.    
 
PLAN DEVELOPMENT (Section 3):  The purpose of the Plan Development element is 
to promote the ongoing evolution of the program by synthesizing local and regional data 
findings with policy/program adjustments and strategy development. Key Plan 
Development items for the year were: 

• The main driver for policy change for 2007-2008 was expected to be the Fourth 
Term Permit, but the Permit was not approved during the reporting year.  A 
Countywide effort to define measurable goals as PEA reporting metrics was 
initiated. 

• The Bacteria TMDL for Beaches and Creeks and its companion Natural Source 
Exclusion Basin Plan Amendment were both approved by the RWQCB during the 
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reporting year, but the 10-year TMDL compliance period will not be triggered 
until after OAL approval.     

• The Aliso 13225 Directive Monitoring Program continued to focus on long-term 
bacteria-reduction effectiveness assessment at a single large drainage (J04) in the 
City.  

• Data analysis for the Sulphur Solution grant project was completed and the Final 
Report submitted to the RWQCB.   

• The pre-BMP monitoring programs and the BMP implementation efforts for the 
SmarTimer/Edgescape Evaluation Project (SEEP) and the Educational BMP 
Effectiveness Evaluation Project (EBEEP) were both completed.  Post-BMP 
monitoring began in the research drainages in late Spring 2008. 

• Water conservation became a more urgent topic with the distribution of the draft 
Statewide AB 1881 Model Landscape Conservation Ordinance and the 
declaration of a Water Alert by the Governor and the Metropolitan Water District. 

• Elevated metals in certain storm drains were found to derive from groundwater 
within certain geological substrates, rather than from anthropogenic sources.   

Specific priorities for the upcoming year include updating the LIP as needed in response 
to Fourth Term Permit requirements; initiating the Bacteria Load Reduction modeling 
and planning under the TMDL; completing post-retrofit monitoring and analysis for 
SEEP and EBEEP; and establishing joint water conservation/runoff reduction efforts with 
the local water district.    No changes to the LIP Section 3 are proposed for this year.   
 
LEGAL AUTHORITY (Section 4):  The purpose of the Legal Authority element is to 
assure that the City has adequate authority to implement and enforce its programs.   Legal 
questions were raised by the AB 1881 Draft Landscape Water Conservation Model 
Ordinance, but the model ordinance has not yet been approved at the State level.  For the 
upcoming year, priority will be given to gaining authorizations as needed to implement 
potential new provisions within the Fourth Term Permit.   
 
MUNICIPAL ACTIVITIES (Section 5): The purpose of the Municipal Activities 
element is to track inventory and inspection activities to identify program enhancement 
needs and progress.  During the reporting year, installation of trash receptacle lids was 
completed for all City Park trash receptacles and a second phase of debris gates were 
retrofitted onto additional catch basins throughout the City.  Encroachment permit 
inspections and BMP deficiencies continued to be tracked via permit-fee deposit 
forfeitures.  The key priorities for the Municipal program for the upcoming year will be 
improving manholes on catch basins, implementing storm drain rehabilitation projects, 
and updating the LIP in concert with the Fourth Term Permit.   
 
PUBLIC EDUCATION  (Section 6):   The purpose of the Public Education element is to 
track local educational efforts for each of the main target audiences.  An estimated 
254,870 educational "impressions" (representing 3.8 times the City’s population) were 
made available by the City's efforts during this reporting year, with LIP commitments 
generally being met. Highlights for the year included targeted outreach for single-family 
residential neighborhoods in the SEEP and EBEEP research areas; strong participation 
for Laguna Niguel in an “H20 for HOAs” conference, and participation of most of the 
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City’s 6th grade students in a specially-designed watershed and ocean impacts curriculum 
at the Ocean Institute.   Priorities for the upcoming year will be coordination with the 
water district’s Drought Response Action Plan, and outreach targeting the use of broad-
spectrum insecticides.  No LIP changes are being incorporated in the Section 6 standard 
program this year.   
 
NEW DEVELOPMENT (Section 7):  The purpose of the New Development element is 
to track planning-level activity promoting water quality compliance and improvement.  
During the reporting year, no preliminary or final WQMPs were reviewed or approved.  
BMP information was distributed with all approved entitlement requests.  No LIP 
changes are being incorporated in the Section 7 standard program this year.  Significant 
changes are anticipated in the New Development area next year, in conjunction with the 
Fourth Term Permit. 
 
CONSTRUCTION  (Section 8):  The purpose of the Construction element is to track 
construction-period compliance activity and program improvement.  Over 1,400 
permitted construction sites were documented.  Over 3,100 inspections occurred on 
private properties during the reporting year, resulting in 266 corrections, mostly for 
deficient sediment control or sweeping BMPs.  No LIP changes are being incorporated 
for Section 8 standard LIP program at this time.  Some changes are anticipated for the 
coming year in conjunction with the Fourth Term Permit and the new Statewide General 
Construction Permit. 
 
EXISTING DEVELOPMENT (Section 9):  The purpose of the Existing Development 
element is to promote water quality BMP implementation at existing land use sites.  152 
inspections of commercial sites were documented during the reporting year, resulting in 
49 corrections.  Corrections focused on waste storage deficiencies at food-serving 
businesses.  The City has retained the services of Environmental Compliance Inspection 
Services (ECIS) to perform FSE-NPDES inspections for all of the City’s restaurants and 
other high priority commercial businesses during the 2008-2009 reporting period.  With 
regard to the CIA/HOA portion of the program, the City, in partnership with the 
Municipal Water District of Orange County (MWDOC) and other south Orange County 
cities, held an “H20 for HOAs Water Forum” in February of 2008.  The forum was 
marketed to HOA board members, property managers and landscape contractors and 
included a general overview of stormwater regulations, irrigation tips, and rebate 
opportunities.  No LIP changes are being incorporated into Section 9 this year. 
 
ILLEGAL DISCHARGE/ILLICIT CONNECTION (Section 10):  The purpose of the 
Illegal Discharge element is to track and respond to water quality complaints and spills.  
During the reporting year, 30 investigative responses were conducted based on 
complaints from citizens and other agencies.  Real-time incident notifications were 
received from the Dry Weather Monitoring Program field crew at two sites, with 
inconclusive investigative results.    Priorities for the upcoming year will be to strengthen 
the training of back-up responders in proper protocols.  
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WATER QUALITY MONITORING (Section 11):  The purpose of the Water Quality 
Monitoring element is to track regional research findings and to provide local monitoring 
to identify sources of impairment and evaluate BMP effectiveness.  11 storm drain 
outfalls in Laguna Niguel were monitored under the County-conducted Dry Weather 
Monitoring Program during the reporting year.  Based on repeated exceedances of the 
regional 90th percentile identified in the compiled DWMP data, the City continued or 
initiated source identification efforts for three outfalls for three different pollutant 
constituents. A key source investigation finding was that elevated cadmium and nickel at 
J04 and nearby outfalls implicated groundwater within the local Capistrano Formation 
geologic strata as the source, rather than having an anthropogenic origin.  BMP 
effectiveness investigations included the completion of post-construction-monitoring at 
the Narco Channel/J04@J03 restoration site; and completion of pre-BMP and initiation 
of post-BMP  monitoring for the SEEP and EBEEP grants. Priorities for the upcoming 
year will include continuing the follow-up investigations of the DWMP data on a more 
geographic basis, and completing the evaluations of the SEEP.    
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DAMP APPENDIX C 
PROGRAM EFFECTIVENESS ASSESSMENT 
 
The Program Effectiveness Assessment (PEA) assists the Permittees in making an organized 
evaluation the effectiveness of their respective Local Implementation Plans, as well as the Principal 
Permittee in evaluating the overall effectiveness of the Drainage Area Management Plan (DAMP).  
The assessments are intended to identify any program modifications that may be necessary. 
 
The PEA (DAMP Appendix C) is filled out and submitted each year to the Regional Board by the 
cities, through the Principal Permittee, as city specific reports.  The County, as the Principal 
Permittee, compiles and analyzes select portions of the city-specific reports on a watershed and 
countywide basis and reports those findings to the Regional Board as a part of an overall assessment 
that will accompany the individual annual submittals. 
 
C-1.0 Introduction  
 
C-1.1 Introduction   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or LIP 
may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
 
C-1.2 Background (LIP Section A-1.0) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act (CWA), 
established the National Pollutant Discharge Elimination System (NPDES) permitting program.  As 
a result of court decisions and the overriding need to clarify the stormwater permitting requirements, 
the CWA required the Environmental Protection Agency (EPA) to issue regulations to be effective 
by 1983 that included stormwater runoff from rainfall.  Congress passed a Clean Water Act 
Amendment in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES 
Program.  EPA issued subsequent regulations on November 16, 1990.   
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In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of Orange 
County (all three collectively referred to as Permittees) have obtained, renewed and complied with 
the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional Water 
Quality Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards):      
 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 
8000180   

July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-
2002) 

96-31 CAS618030 March 
1996 

96-03 CAS0108740  August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030  January 
2002 

R9-2002-
0001 

CAS0108740  February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
A Fourth Term Permit was drafted by the Regional Board in mid-2007, but as of this writing had not 
yet been approved by Regional Board.  The DAMP was also updated in 2006-2007 and has not yet 
been accepted by the Regional Board, but relevant DAMP programmatic updates have been reflected 
in LIP updates.   
 
This annual progress report covers the period from July 1, 2007 to June 30, 2008, based on the Third 
Term Permit requirements. 
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C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2.1) 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Laguna Niguel involve the following 
activities: 

• Coordination with the Principal Permittee and other Permittees on continued program 
development through the 2003 and pending 2007 DAMP;   

• Common program implementation (such as monitoring, public education and watershed 
programs);   

• A commitment of funding to shared budgets under the Implementation Agreement; 
•  Coordination with internal City departments to implement the LIP;   
• Preparing, approving and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and Data management and compliance 
reporting based on common practices specified in the DAMP. 

 
C-2.2 Countywide Coordination (LIP Section A-2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Laguna Niguel 
has designated NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name Jean Jambon Nancy Palmer 
Title Authorized Inspector Water Quality Manager 
Department Public Works Public Works 
Address 27791 La Paz Road 27791 La Paz Road 
E-mail Address jjambon@ci.laguna-niguel.ca.us npalmer@ci.laguna-

niguel.ca.us 
 
The General Permittee Committee meets at least six times per year.   The City of Laguna Niguel had 
representatives at the following meetings: 
    
 

Meeting Date Attended 
July 26, 2007  
August 23, 2007  
September 27, 2007  
October 25, 2007  
December 20, 2007  
January 24, 2008  
February 28, 2008  
March 27, 2008  
April 24, 2008  
May 22, 2008  
June 26, 2008  
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In addition, City representatives participated in the following sub-committees and task forces: 
    
 

Committee/Task Force Attended 
Data & Information Management X 
LIP/PEA X 
Inspection X 
Trash & Debris X 
Legal/Regulatory Authority  
Public Education  
Water Quality X 
Water Use Efficiency X 
Ad Hoc – PEA Measurable Goals X 

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    

 
 
C-2.3 City Internal Coordination (LIP Section A-2.2) 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2.  There are no updates to  Table A-2.2 this year. 
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 
 
The Fiscal Analysis (Tables 2.4.1, 2 and 3 in the County-wide standardized format) includes: 
 

• The City’s actual fiscal-year expenditures for the reporting fiscal year; 
• The City’s budget for the current/upcoming fiscal year; and 
• A description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City. The 
tables report costs for direct Permittee operations as well as for contracted services, which in Laguna 
Niguel includes most maintenance services and capital construction work.  Certain tasks are also 
conducted at least partially by the County under cost-share agreements.  Details further explaining  
items in the standardized tables 4.2.1 and 4.2.2 are included in Table 2.4.4, which organizes the 
information on Capital Improvement Projects according to the City’s system of line item budgets for 
the Fiscal Year; and in the Operations & Maintenance Detail spreadsheet included in the 
Attachments to Section C-2.     
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The information in the tables has been developed in accordance with the Fiscal Analysis Guidance 
Manual developed in 2006-2007 to assist the Cities to further improve consistency and 
comparability Countywide.   
 
Table 2.4.1 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 
LIP Program Elements FY 2007-08 

Costs 
Projected FY 2008-
09 Costs 

Public Projects - BMPs   $677,260 $966,863 

Construction BMPs for Public Construction Projects   $108,604 $461,473 

Other Capital Projects / Major Equipment Purchases   0.00 0.00 

Totals $785,864 $1,428,336 

 
 
Table 2.4.2 
OPERATION AND MAINTENANCE COSTS 
LIP Program Elements FY 2007-08 

Costs 
Projected FY, 
2008-09 Costs 

Supportive of Program Administration (LIP Section 2.0) 141,838 144,675 

Municipal Activities (LIP Section 5.0) Trash & Debris 
Control (formerly "Litter Control") 

27,597 25,000 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

453,399 442,224 

Municipal Activities (LIP Section 5.0) Street Sweeping 179,019 189,000 

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation) 

6,574 6,705 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

5,817 5,933 

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

73,553 87,105 

Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection 

7,763 8,884 
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Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0) 

32,310 32,956 

Requiring Construction BMPs (Supportive of Plan Check 
& Inspection) (LIP Section 8.0) 

113,365 115,632 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

86,889 88,627 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Investigations 

27,115 33,742 

Agency Contribution to Regional Program 285,590 382,097 

Totals 1,440,829 1,562,580 
 
 
Table 2.4.2 
FUNDING SOURCES 
LIP FUNDING SOURCES FY 07-08 Costs Projected FY 2008-09  

Costs 
General Fund 96.7% 100% 
Utility Tax/Charges % % 
Separate Utility Billing Item % % 
Gas Tax % % 
Special Restricted Fund % % 
 - Sanitation Fee % % 
 - Benefit Assessment % % 
 - Fleet Maintenance Fund % % 
 - Community Services Fund % % 
 - Water Fund % % 
 - Sewer & Storm Drain Maintenance 
Fee 

% % 

 - Others (Grants) 3.3% 0% 
TOTALS 100% 100% 
 
 
 
 
Capital Costs – Discussion 
 
Capital costs include any capital expended for water-quality-related construction projects, including 
design and planning for such projects, as well as any land, large equipment, minor structures and 
municipal construction BMPs, as well as other improvements with a value exceeding $5,000 and a 
lifespan exceeding 5 years.  Capital Improvement Project (CIP)  budgets typically fluctuate 
substantially from year to year as projects are planned and completed; funds are appropriated to 
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account for reimbursement-based grants; or funds are carried over into the following year for 
projects that experience construction delays.    
 
For comparison purposes, Table 2.4.4 compares the detailed CIP reporting year budget and actual 
expenditures against the prior year and the upcoming year.  Capital expenditures were down 
compared to the prior year, primarily due to the completion of a very costly synthetic grass soccer 
field in FY06-07.  During the reporting year, one major water-resource-benefitting capital project 
was completed and is not being re-budgeted for FY08-09:  the Sulphur Solution grant project. Trash 
receptacle lids at the City’s parks were installed under the Water Quality Structural BMPs 
Contingency budget item during the reporting year.  Several small capital projects added for FY07-
08 for small water-quality-related improvements at public sites around the City were postponed to 
the upcoming year.  Costs for Construction-Period BMPs for other non-water-quality-focused CIPs 
are estimated at 1% of capital improvement costs.  
 
Most of the Capital Improvement Projects have bacteria load reduction benefits, either directly (such 
as the stream restoration projects) or indirectly (by reducing nuisance flows and/or attenuating storm 
flows).   With respect to nuisance flow reduction, expenses under the grant for SEEP (the 
SmarTimer/Edgescape Evaluation Project) were incurred during the reporting year primarily as a 
staff-time local match contribution, which is incorporated under the “Regional Programs 
Contribution” portion of the Operations & Maintenance accounting.   
 
Table 2.4.4:  Adopted City Line Item Budgets and Actual for Water-Quality-Related Capital 
Projects and Improvements 
WATER QUALITY-RELATED 
CAPITAL IMPROVEMENTS  

Budget 
FY06-07 

Reporting 
Year Actual 
FY 07-08 

Reporting Year 
Amended 
Budget FY 07-
08 

Projected Year 
Budget  
FY08-09 

Public Water-Quality-Related Capital 
Projects 

    

Watershed education center (55) $35,533 $8,620 $51,186 $67,566 
Botanical Garden Improvements (55) $90,213 $56,419 $99,128 $118,709 
Nuisance drainage improvement  (76) $200,000 0 $100,000 $200,000 
Private E.T. Controller grant (76) $9,000 0 $9,000 $9,000 
Sulphur Solution Prop 13 grant (76) 297,618 $72,737 $206,371 0 
Middle Sulphur USACE Ecosystem 
Restoration (76) 

137,723 $453,293 $462,927 $39,634 

Water quality structural BMP project 
contingency (76) 

$206,645 $2,695 $9,066 $106,101 

Synthetic grass sports field (Bear Brand –53) $1,221,273    
Nueva Vista Storm Drain Repair (76) $91,144 0 $91,144 $91,144 
Heather Ridge/Avila Storm Drain (76) $15,000 0 $15,000 $15,000 
Crown Valley Storm Drain Repair (76) $80,000 0 $80,000 $80,000 
Catch basin manhole cover improvements 
(76) 

$60,000 0 $60,000 $60,000 

Catch basin screens (76) 29,510 0 $29,510 29,510 
Dredging/sediment removal (76) $75,000 $44,864 $75,000 $30,136 
Niguel Road/Ivy Glen Slough Wall (76) - $8,670 $30,000 $21,330 
Chapparosa Park Low Flow Drainage (52) - 0 $25,000 $25,000 
Juaneno Park Drainage Pipe System (53) - 0 $15,000 $15,000 
Crown Valley Pk Recycling Enclosure (55) - 0 $9,500 $9,500 
Structural Treatment at Senior Center - $29,962 $76,630 $49,233 
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Expansion  
            Subtotal $2,548,659 $677,260 $1,444,462 $966,863 
     
Construction BMPs for other public CIPs 
at 1% of Actual or Budget Total 

    

Chapparosa Park CIP (52) 1,662 $2,546 $2,468 $1,882 
Neighborhood Parks CIP (53) 30,245 $6,990 14,862 $11,640 
Crown Valley Park CIP (55) 11,906 $5,485 10,256 $12,971 
Senior & Community Center (61) 74,304 $30,306 $77,607 $49,866 
School Ground Improvements (66) 2,959 $3,004 $3,984 $2,975 
Streets and Roads (70) 198,292 $59,267 $240,762 $252,090 
Metrolink Station (78) 800 0 749 $749 
Miscellaneous CIPs (79) 85,292 $1,006 $120,105 $129,300 
            Subtotal 405,460 $108,604 $470,793 $461,473 
     
Major equipment & vehicle purchases 
supporting WQ program 

0  0 0 

  Total Capital Improvements $3,504,601 $785,864 $1,915,255 $1,428,336 
 
Operations and Maintenance Costs – Discussion 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of personnel, 
keeping equipment and facilities in working order, and replacement of minor equipment.   In 
general, funding levels are designed to be adequate for anticipated expenditures.  Mid-year 
adjustments may be made if unanticipated items or cost over-runs are experienced.   
 
The Operations and Maintenance Detail Table included as an Attachment to Section C-2 in the 
Appendix explains how the water-quality-related O&M line item budgets that the City utilizes in its 
budget adoption process have been cross-correlated to coincide with the categories in the 
Countywide template format shown in Table 2.4.2.   Most Operations & Maintenance work items 
recur in a similar way every year and budgets typically remain constant or trend slightly upward 
annually.  Certain trends and differences from previous years’ reporting have more specific causes, 
as follows: 

• Actual reported O&M expenditure increased by about 1.7% over the previous year and is 
projected to increase another 8% in the upcoming year as the requirements of the new Fourth 
Term Permit come into play.  The budget can be augmented mid-year if necessary to 
accommodate any new Permit requirements.  Due to the City’s ‘pay for performance’ salary 
basis and the possibility of additional staffing or retirements, personnel costs for the 
upcoming FY08-09 year cannot be accurately projected, but have been assumed to increase 
overall by 2%. 

• A breakdown category for “Agency Contribution to Regional Programs” was set up under 
the Countywide template last year to reflect expenditures not otherwise accounted for.  As 
shown in the Attachment to Section C-2, City expenditures put into this category included 
contributions to the Countywide NPDES Cost-Share budget, the Aliso Creek Directive 
Monitoring program, staff time dedicated to regulatory developments such as the MS4 
Permit, TMDLs and other studies, services and water quality testing related to several grant 
projects such as SEEP, the Sulphur Solution grant, and budgeting for participation in the 
Integrated Regional Water Management Plan process.  
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• In particular with respect to bacteria, utilization of the Watershed Studies line item budget, 
which was expected to occur during the reporting year for the Bacteria Load Reduction Plan 
and TMDL Compliance Monitoring Plan, was delayed because the TMDL is still undergoing 
State and Federal review.  This budget for this item (which is included in the Regional 
Contribution category) was carried forward and augmented for FY08-09.    

 
Table 2.4.5 presents estimated staff time allocations for personnel identified in the LIP as chiefly 
responsible for various elements of the water quality program.   Personnel costs for both key staff 
and support or management staff spending a wide range of percentages of their time on the water 
quality program have been accounted to give as clear a picture as possible of the overall cost of staff 
commitment. 
 
Table 2.4.5:  Staffing Allocations 
 
Staff Position Department % of 

time 
City Manager Administration 3% 
Finance Director Administration 5% 
City Attorney Administration 3% 
Management Analysis Assistant Administration 5% 
Public Works Director Public Works 15% 
Community Development Director Community Development 5% 
Sr. Watershed Manager Public Works 95% 
NPDES Authorized Inspector Public Works 95% 
Traffic Engineer/Dep. Public Works Director Public Works 5% 
Parks Facilities Superintendent w/ vehicle Public Works 15% 
Senior Engineer Public Works 15% 
Streetscape Maint Superintendent w/ vehicle Public Works 15% 
Parks Maintenance Supervisor w/ vehicle Public Works 25% 
Encroachment Permit Inspector w/ vehicle Public Works 15% 
Construction Inspector – CIP, w/ vehicle Public Works 10% 
Associate Engineer Public Works 10% 
Planning Manager Community Development 25% 
Senior Planner Community Development 10% 
Associate Planner Community Development 10% 
Grading Inspector w/ vehicle Community Development 40% 
G.I.S Systems Planner Community Development 20% 
Code Enforcement Officer w/ vehicle Community Development 25% 
 
C-2.5  Program Management Assessment and Modifications 
 
The City’s Program Management is decentralized across the departments and subcontractors 
responsible for implementing the various program elements, which generally promotes a staff-wide 
awareness and commitment to the program.  However, the simultaneous absence of certain key staff 
members for short periods this year demonstrated that there was insufficient depth of backup 
personnel with the procedural knowledge for responding to hotline tips and complaints.  City-
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customized ‘decision tree’ reference documents are being prepared for receptionists and field 
response staff and contractors to alleviate this concern.   
 
Funding from the General Fund has been adequately provided through the Operating Budget and 
Capital Improvement Programs approved by the City Council and has been further supplemented by 
grant funds for certain capital improvement and pollution-prevention projects.  The budgeting 
process and mid-year re-budgeting capability provide sufficient flexibility to respond to emerging 
concerns.  The City has good financial reserves and has not yet been forced to significantly curtail its 
program expenditures for this year or the upcoming year. 
 
No changes are proposed in Section A-2 of the City’s LIP this year. 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the City of Laguna Niguel in 
continuing to develop its LIP. This Section also discusses a number of studies that the 
City is participating in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The Third Term Permit necessitated the development of the LIP in order to provide for a 
city-specific plan within the broader policy and program framework of the 2003 DAMP.  
The LIP, first provided to the RWQCB in 2003, focuses predominantly on the 
jurisdictional implementation of the model pollution prevention-oriented programs 
detailed in the DAMP.  The City LIP is intended to be a dynamic document that will be 
evaluated on at least an annual basis by the City or as directed by the Regional Board.  
 
The DAMP was revised in 2006 beginning in the second half of the 2005-2006 reporting 
year and was submitted by the Principal Permittee with the Report of Waste Discharge in 
Summer 2006.  The 2006 DAMP revision indicated an intention to move toward 
assessment of effectiveness of BMPs and other program elements within the 
hierarchical conceptual framework under development by the California 
Stormwater Quality Association (CASQA).   Under the CASQA framework, Plan 
Development is understood as a repeating cycle of planning, implementation, and 
assessment of a range of  “Outcome Levels”, defined as: 
 

Level 1: Compliance with activity-based permit requirements; 
Level 2: Change in attitudes, knowledge or awareness; 
Level 3: Behavioral change and BMP implementation; 
Level 4: Load reduction; 
Level 5: Change in urban runoff quality; and 
Level 6: Change in receiving water quality.   
 

The CASQA Outcome Level concept was tentatively incorporated by the RWQCB in the 
terms of the earlier drafts of the Fourth Term Permit, but the concept has not yet been 
fully fleshed out into quantifiable metrics and the Fourth Term Permit has not yet been 
officially approved by the RWQCB.  It is anticipated that this proposed CASQA 
evaluation system may drive significant changes in program elements and the format of 
the annual report in future years 
 
During the reporting year, the Bacteria TMDL for Beaches and Creeks and its companion 
Natural Sources Exclusion Basin Plan Amendment were approved by the RWQCB but 
are not expected to be approved by the OAL much before the end of the current 2008-
2009 reporting year.  To calculate required load reductions, the Bacteria TMDL used a 
geographic model applying predicted bacteria wash-off coefficients from conventionally-
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developed land uses, compared to loads allowable under the Basin Plan concentration-
based objectives.  A similar geographically-based systematic model, predicting wash-off 
coefficient reductions as a result of BMP implementation, would likely be a useful tool in 
developing and implementing load reduction plans for bacteria as well as for future 
TMDLs.  Data collected under various routine and grant-related monitoring efforts in 
recent and future years is expected to provide a better-informed basis for both baseline 
and progress modeling for the TMDL as the Bacteria Load Reduction Planning process 
begins in the upcoming year.  
 
C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The tables 
that follow list the BMPs implemented during the reporting period.   
 
Only City owned and operated BMPs that were implemented during the reporting period, 
or for which evaluations are being conducted, are reported on.  More detail specifically 
on bacteria-related BMPs is discussed under Section 3.5.3. 
 

 Initiated in FY  
2007-08 

Completed in FY 
2008-08 

Projected 
completion in FY  
2008-09 

Aliso Creek - Structural BMPs - Constructed 
wetlands 

   

Aliso Creek - Structural BMPs - Sand filters    
Aliso Creek - Structural BMPs - Disinfection 
systems 

   

Aliso Creek - Structural BMPs - Catch Basin 
Inserts 

   

Aliso Creek - Structural BMPs - Others    
Aliso Creek - Litter Control BMPs - Screens    
Aliso Creek - Litter Control BMPs - Booms    
Aliso Creek - Litter Control BMPs - In-Line 
Retrofits (eg CDS units) 

   

Aliso Creek - Litter Control BMPs - Others    
Aliso Creek - Non-Structural BMPS - Public 
Awareness Survey 

   

Aliso Creek - Non-Structural BMPS - Others    
Dana Point Coastal Streams - Structural 
BMPs - Constructed wetlands 

   

Dana Point Coastal Streams - Structural 
BMPs - Sand filters 

   

Dana Point Coastal Streams - Structural 
BMPs - Disinfection systems 

   

Dana Point Coastal Streams - Structural 
BMPs - Catch Basin Inserts 
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Dana Point Coastal Streams - Structural 
BMPs - Others 

   

Dana Point Coastal Streams - Litter Control 
BMPs - Screens 

   

Dana Point Coastal Streams - Litter Control 
BMPs - Booms 

   

Dana Point Coastal Streams - Litter Control 
BMPs - In-Line Retrofits (eg CDS units) 

   

Dana Point Coastal Streams - Litter Control 
BMPs - Others 

   

Dana Point Coastal Streams - Non-Structural 
BMPS - Public Awareness Survey 

   

Dana Point Coastal Streams - Non-Structural 
BMPS - Others 

   

San Juan Creek - Structural BMPs - 
Constructed wetlands 

   

San Juan Creek - Structural BMPs - Sand 
filters 

   

San Juan Creek - Structural BMPs - 
Disinfection systems 

   

San Juan Creek - Structural BMPs - Catch 
Basin Inserts 

   

San Juan Creek - Structural BMPs - Others    
San Juan Creek - Litter Control BMPs - 
Screens 

   

San Juan Creek - Litter Control BMPs - 
Booms 

   

San Juan Creek - Litter Control BMPs - In-
Line Retrofits (eg CDS units) 

   

San Juan Creek - Litter Control BMPs - 
Others 

   

San Juan Creek - Non-Structural BMPS - 
Public Awareness Survey 

   

San Juan Creek - Non-Structural BMPS - 
Others 

   

 
The above table lists structural and non-structural BMPs implemented or scheduled to be 
implemented and evaluated.  The following clarification is offered:   

• In the Aliso watershed, the "other" structural BMPs completed in 2007-2008 
include Phase 2 of the US Army Corps stream restoration project at mainstem 
‘middle’ Sulphur Creek (CASQA Levels 3 and 6) within Crown Valley 
Community Park, which was constructed between January and June 2008.  Also 
installed during the fiscal year were catch basin debris gates under the 
Proposition-13 funded ‘Sulphur Solution’ grant (Levels 3 and 4).  BMP 
improvements to reduce landscape irrigation runoff were also installed at 29 
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single-family residences in the J03P13 subwatershed as part of the SEEP grant 
program during the reporting year.   

• In all watersheds, the “other” Litter Control BMP was the installation during the 
reporting year of trash receptacle lids for all locations that didn’t already have 
them, in all City parks.   Most of the lids were installed the previous year (a 
process requiring them to be physically attached to the receptacle) but the last set 
of installations occurred in this reporting year. 

 
 
C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
Priority water quality problems identified in the City via 303(d) listing include fecal 
bacteria, nutrients, and toxicity.  During the reporting year, the City participated in the 
following studies related to strategy development for reducing priority pollutant loading 
and enhancing beneficial uses:  

  
1. In conjunction with preparation of the Final Report for the Proposition 13 Sulphur 

Solution grant, the City completed its effectiveness evaluations of the Narco 
Channel stream restoration.  The restoration of the 400’-long segment from 
trapezoidal channel to a more stream-like configuration succeeded in improving 
Level 6 bacteria removal performance.  Prior to restoration, fecal coliform 
bacteria concentrations in the downstream effluent got worse compared to the 
upstream influent for 5 out of the 6 months measured; but after restoration, fecal 
coliform concentration decreased in the downstream effluent for 5 out of 7 
months.  Fecal coliform bacteria concentrations were 30 to 70% lower during the 
summer post-construction monitoring period than during the pre-construction 
period.  Nutrient removal performance was not shown to improve as a result of 
the stream restoration.   

 
2. One unexpected Level-6 finding from the Narco Channel data set was an increase 

in cadmium and nickel concentrations after restoration compared to pre-
restoration.  A source investigation was conducted by the County in Spring 2008 
as a follow-up to the Sulphur Solution grant metals analysis work completed in 
December 2007.  The County determined that the elevated metals were derived 
from local groundwater, which flowed more readily into the box culvert and 
channel after the built-up muck was removed.   A broader on-going County-led 
investigation of metals sources (including cadmium, nickel, copper and zinc) in 
urban runoff across south Orange County has shown increasing evidence that the 
metals and phosphates in marine sedimentary deposits in local Capistrano or 
Monterey Formation geologic strata can be dissolved by acidic sulfur-containing 
seepage from volcanically-derived materials of a type naturally found throughout 
the Sulfur Creek watershed.   Since this naturally-derived cadmium and nickel can 
exceed acute and chronic toxicity standards (as they did at Narco Channel), and 
since phosphorus almost invariably exceeds Basin Plan standards throughout 
South Orange County, these findings may be especially significant for the 303(d) 
toxicity and phosphorus listings of Aliso Creek (since Sulfur Creek is its largest 
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single tributary).  They also provide more context to Ambient Coastal Receiving 
Water Monitoring studies showing exceedances of the acute saltwater CTR 
criteria for copper at all three of the creeks partially draining the City.  It has 
previously been suggested that the presence of these metals is primarily a result of 
automotive byproducts.  Automotive products may well be the largest 
anthropogenic source of metals, but more research is needed to determine whether 
the natural or the anthropogenic sources of metals or phosphorus are predominant 
in local creeks.  Looking forward, it is possible that ongoing efforts to reduce the 
proportion of anthropogenic runoff in the creeks may have the consequence of 
increasing concentrations of certain naturally-occurring constituents heretofore 
considered problematical.  
 

2. During the reporting year, pre-implementation monitoring was completed and 
post-implementation monitoring began under the SmarTimer/Edgescape 
Evaluation Project (SEEP) led by the Municipal Water District of Orange County, 
and under the Educational BMP Effectiveness Evaluation Project (EBEEP) led by 
UC Davis.  Two single-family residential neighborhoods in Laguna Niguel have 
been enrolled in each study, both of which monitor dry-season flow rates, bacteria 
and nutrients in the storm drains (Levels 4 and 5) serving the neighborhoods.  
Post-construction monitoring will continue into Summer 2008.  Implementation 
of landscape and irrigation structural BMP improvements in Fall 2007-Spring 
2008 occurred at 29 single-family residences in the SEEP areas. Implementation 
of a non-structural educational campaign occurred during the same timeframe in 
the EBEEP areas.  Because non-retrofitted “control” sites are incorporated, the 
studies are expected to provide some local data to help substantiate pre- and post-
retrofit “land-used-based wash-off coefficients” for bacteria, which have been 
used in TMDL modeling.  The SEEP and EBEEP studies are also looking at the 
extent to which subsurface groundwater and seepage contributes to flow within 
the MS4, which will be relevant due to the allowances that will be incorporated 
for uncontrollable and non-anthropogenic bacteria sources in implementing 
TMDL load reduction plans.   Preliminary indications from conductivity sampling 
are that the MS4s at one of the EBEEP and  both SEEP study areas within Laguna 
Niguel contain groundwater, but one of the SEEP sites has significantly more than 
the other. 

 
C-3.5  Aliso 13225 Directive 
 
During the reporting year, the City continued its Aliso Action Plan for Bacteriological 
Indicators by meeting quarterly with watershed co-permittees to discuss monitoring data, 
conducting and communicating BMP assessment and effectiveness findings; making 
targeted inspections of existing developments; and reporting quarterly to the Regional 
Board.  An annual report was submitted in November 2007 and supplemented in January 
2008 to summarize activity focused on Laguna Niguel’s high-priority drain, which is J04.  
A separate annual report for Aliso is scheduled for submittal concurrently with this PEA. 
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3.5.1 Bacteria Quantification 
 
Bacteria data collected in the City by the County under the Dry Weather Monitoring 
Program, and by the City in conjunction with its stream restoration and BMP projects 
during the reporting period, are included in the Appendix I attachments to Section 11. 
(Outcome Levels 1, 2, 4, 5 and 6).  
 
Monitoring by the County continued during the reporting period under the Aliso 13225 
Directive, focusing on intensive trend-monitoring during July, August and September of 
each year, as representing the characteristically highest annual bacteria concentrations.  
Data meta-analysis by the County is submitted in a separate report.   Of the Aliso 
subwatersheds, J04 (as the designated high-priority drain in Laguna Niguel) continued to 
be monitored under the 13225 at the station located at the upstream end of the Narco 
Channel stream restoration project, where additional upstream, as well as downstream, 
monitoring was also conducted under the Sulphur Solution grant.   Although the grant 
data set showed a reduction in bacteria as a result of the J04 stream restoration, the 13225 
data set will need additional years of monitoring to confirm the trend.   Outside the high 
priority subwatershed, storm drains serving two residential neighborhoods in the J03P13 
subwatershed were also monitored for bacteria, under the SEEP project, starting in May 
2007 and May 2008.   (Outcome Levels 4, 5 and 6)  
 
During the 2007-2008 reporting year, the Bacteria I TMDL for Beaches and Creeks in the 
San Diego Region was approved by the RWQCB. The TMDL Technical Report 
generated numeric percent-reduction targets for the Aliso Creek watershed based on data 
through 2002, expressed as the bacteria discharge loads from MS4s to the ocean in billion 
MPN for Total (TC) and Fecal Coliform (FC) and Enterococcus (Ent).  A Basin Plan 
Amendment was also approved by the RWQCB to establish implementation provisions 
recognizing a Reference System Approach and a Natural Sources Exclusion approach, 
with the expectation that the numeric targets will be updated based on data collected 
since 2002.   Approval of both the TMDL and the Basin Plan Amendment by the State 
Office of Administrative Law, expected in the upcoming year, will trigger the 
development of a Bacteria Load Reduction Plan and Compliance Monitoring Program, 
also ultimately to be incorporated into the Permit and Aliso WURMP provisions.   The  
deadline for compliance is 10 years after OAL approval.  In August 2007, the Aliso 
Permittees prepared and submitted to the RWQCB a framework document proposing a 
Comprehensive Load Reduction Plan (addressing all constituents of watershed concern in 
lieu of just bacteria) that would provide for a 20-year compliance timeframe, but the 
RWQCB has not accepted it in its current form.  
 

3.5.2 Bacteria Source Identification 
 
Bacteria source identification efforts under the Municipal Activities inspection program 
are reported in Section 5.  Efforts under the Existing Development inspection program 
are reported in Section 9.  Investigations of sewage discharges and other investigations or 
enforcement actions related to bacteria are reported in Section 10.   
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During the reporting year, the City and County participated directly in the Bacteria 
TMDL and Basin Plan Amendment development process by serving on the Stakeholder 
Advisory Group (SAG).  The Technical TMDL acknowledged the wide range of bacteria 
sources in MS4 discharge and crafted a mathematical model using land use categories to 
estimate bacteria discharges from the watershed.  The Basin Plan Amendment 
acknowledges natural background and focuses on health risk management.  
Allowances will be incorporated for uncontrollable and non-anthropogenic bacteria 
sources in developing and implementing TMDL load reduction plans.  
 

3.5.3 Bacteria BMP Effectiveness and Strategy 
 
The City made progress during the reporting year on all three of its major bacteria BMP  
effectiveness investigations. 
 
1.  Stream Restorations and Wetlands:  During the reporting year, post-construction data 
were collected and evaluated for the Narco Channel Restoration Project (part of the 
Sulphur Solution grant) to demonstrate its reduction capability for bacteria.   The data 
showed that summertime bacteria concentrations at the lower end of the project were 
reduced by 30 to 70% compared to pre-project conditions.  The complete data set and 
detailed analysis were included in the Final Project Report for Agreement No. 04-066-
559-0 submitted to the RWQCB in March 2008.  (Outcome Levels 2, 3, 4, and 6)  
 

2. Landscape Retrofits for Sustainability and Structural BMPs:  The City facilitated 
completion of structural landscape BMPs targeting irrigation runoff at 29 
residences during the reporting year as part of the SmarTimer/Edgescape 
Evaluation Project (SEEP) measurements.     The Municipal Water District of 
Orange County (MWDOC) was the lead agency.   Post-construction 
measurements to quantify the reductions achieved for nuisance flow, bacteria, and 
nutrients will continue into Summer 2008.  The Final Report is scheduled for 
submittal to the RWQCB in Fall 2008.  Another grant to MWDOC obtained 
through the Integrated Regional Water Management Plan program (Proposition 
50) for a similar program dubbed the Water Use Efficiency Program Expansion 
(WUEPE) began implementation of irrigation improvements throughout South 
Orange County during the reporting year.  WUEPE will combine “smart” 
irrigation controller rebates with rebates for improvements to irrigation 
distribution system efficiency to reduce waste.  (Outcome Levels 2, 3, 4, and 5) 

 
3. Catch Basin Screens and Filters:  During the reporting year, the City completed 

its analysis of post-installation debris measurements at new catch basin debris 
gates that will help keep bacteria-supporting organic debris and trash out of the 
MS4.  Measurements were taken to evaluate the amount of organic debris kept out 
of the drain system and the amount of bacteria resident in the damp muck at the 
bottom of the basins.  Findings showed 85% effectiveness at reducing debris, but 
parallel reductions in bacteria loads were not observed, possibly due to seasonal 
timing differences between the pre- and post-installation monitoring.  The final 
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report was submitted as part of the Sulphur Solution grant in the first quarter of 
2008.    

 
 

C-3.6 Plan Development Assessment and Modifications  
 
Plan Development during the reporting year evolved in the context of participation in 
region-wide efforts to develop a framework for better performance assessment, driven in 
part by the Bacteria TMDLs  and the upcoming Permit re-issuance.   Local and regional 
receiving-water monitoring programs also continued to produce findings useful in 
understanding the linkages to local program elements and helping define potentially 
fruitful directions for BMP effectiveness investigations.   
 
The modifications that are expected to be made to the Plan Development section of the 
City’s LIP in the upcoming year include the following: 
 

• The California Stormwater Quality Association (CASQA) framework for 
understanding Plan Development as a repeating cycle of planning, 
implementation, and assessment is expected to be incorporated as a tool for 
understanding program status.  The CASQA definitions of “Outcome Levels” 
ranging from 1 (compliance with activity-based permit requirements) to 6 
(improvements in receiving water quality) will be incorporated to describe 
progress and effectiveness of the overall program elements, as appropriate.  These 
changes were expected to be made in the current reporting year in conjunction 
with approval of the Fourth Term Permit; however, at the time of this writing, the 
terms of the Fourth Term Permit have not yet been approved by the RWQCB, and 
County-wide standardized metrics have therefore not yet been finalized. 

 
• An initial step was taken this year toward a geographic model of program 

development through beginning the compilation of an inventory and mapping of  
structural BMPs for the Aliso Creek watershed.  Additional BMP inventory and 
mapping is expected to be initiated under the anticipated Fourth Term Permit 
requirements and the TMDL Load Reduction Planning process. 

 
• No changes to LIP Section 3 are being submitted for the current year. 
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section A-4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section A-4.2) 
 
No changes were made to the City’s enforcement authority during the reporting year. 
 
C-4.3 Legal Authority Assessment and Modifications 
 
During the course of the reporting year, a Draft Landscape Water Conservation Model 
Ordinance was released by the State under AB 1881.  As drafted, it would require the City to 
establish significant new legal authorities to audit water use on private properties; or to take 
some other approach that would be “at least as effective” in reducing water waste.  The Draft 
Model Ordinance was returned to the State drafting committee for revisions after receipt of 
public comments, so no action has been taken yet by the City. 
 
Also during the reporting year, drafts of the Fourth-Term NPDES Permit were released, that 
would require new City legal authorities to impose low-impact design and hydromodification 
requirements on new developments.  However, the Permit has not yet been approved, so no 
action has been taken yet by the City.  It is anticipated that Permit-driven modifications to 
legal authority are likely to be pursued in the upcoming year.  
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1 Overall Program Management 
 
The Organization chart in the LIP (Exhibit A-2), identifies which Department(s) were 
responsible for the implementation of this stormwater program element.   
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
A-5.2) 
 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 

    Jurisdictional Summary  
Municipal Facility Types Total 

Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sweage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 2 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 32 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

2 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 9 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

13 
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There were no additions to the inventory during the reporting year. 
 
Watershed Summary  

Sub-Category Facility Types Number of 
Municipal 
Facilities in 
Watershed 

Aliso Creek - Active or Closed Municipal Landfills 0 
Aliso Creek - Publicly Owned Treatment Facilities 0 
Aliso Creek - Incinerators 0 
Aliso Creek - Solid Waste Transfer Facilities 0 
Aliso Creek - Land Application Sites 0 
Aliso Creek - Sites for Disposing and Treating Sewage Sludge 0 
Aliso Creek - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
Aliso Creek - Uncontrolled Sanitary Landfills 0 
Aliso Creek - Corporation Yards 0 
Aliso Creek - Maintenance Yards 0 
Aliso Creek - Storage Yards for Materials 1 
Aliso Creek - Airfields (Landside Operations) 0 
Aliso Creek - Parks and Cemeteries 14 
Aliso Creek - Public Buildings (Police, Fire, Libraries, etc.) 2 
Aliso Creek - Stadiums 0 
Aliso Creek - Stables 0 
Aliso Creek - Boat/Shipping Yards 0 
Aliso Creek - Animal Shelters/Services 0 
Aliso Creek - Public Parking Facilities 5 
Aliso Creek - Other Facilities Identified by the Municipality 10 
Dana Point Coastal Streams - Active or Closed Municipal Landfills 0 
Dana Point Coastal Streams - Publicly Owned Treatment Facilities 0 
Dana Point Coastal Streams - Incinerators 0 
Dana Point Coastal Streams - Solid Waste Transfer Facilities 0 
Dana Point Coastal Streams - Land Application Sites 0 
Dana Point Coastal Streams - Sites for Disposing and Treating Sewage Sludge 0 
Dana Point Coastal Streams - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Dana Point Coastal Streams - Uncontrolled Sanitary Landfills 0 
Dana Point Coastal Streams - Corporation Yards 0 
Dana Point Coastal Streams - Maintenance Yards 0 
Dana Point Coastal Streams - Storage Yards for Materials 1 
Dana Point Coastal Streams - Airfields (Landside Operations) 0 
Dana Point Coastal Streams - Parks and Cemeteries 17 
Dana Point Coastal Streams - Public Buildings (Police, Fire, Libraries, etc.) 0 
Dana Point Coastal Streams - Stadiums 0 
Dana Point Coastal Streams - Stables 0 
Dana Point Coastal Streams - Boat/Shipping Yards 0 
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Dana Point Coastal Streams - Animal Shelters/Services 0 
Dana Point Coastal Streams - Public Parking Facilities 3 
Dana Point Coastal Streams - Other Facilities Identified by the Municipality 2 
San Juan Creek - Active or Closed Municipal Landfills 0 
San Juan Creek - Publicly Owned Treatment Facilities 0 
San Juan Creek - Incinerators 0 
San Juan Creek - Solid Waste Transfer Facilities 0 
San Juan Creek - Land Application Sites 0 
San Juan Creek - Sites for Disposing and Treating Sewage Sludge 0 
San Juan Creek - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
San Juan Creek - Uncontrolled Sanitary Landfills 0 
San Juan Creek - Corporation Yards 0 
San Juan Creek - Maintenance Yards 0 
San Juan Creek - Storage Yards for Materials 0 
San Juan Creek - Airfields (Landside Operations) 0 
San Juan Creek - Parks and Cemeteries 1 
San Juan Creek - Public Buildings (Police, Fire, Libraries, etc.) 0 
San Juan Creek - Stadiums 0 
San Juan Creek - Stables 0 
San Juan Creek - Boat/Shipping Yards 0 
San Juan Creek - Animal Shelters/Services 0 
San Juan Creek - Public Parking Facilities 1 
San Juan Creek - Other Facilities Identified by the Municipality 1 

 
The municipal inventory is updated on an ongoing basis and provided as necessary to the 
Regional Board as a part of the Annual Progress Report submittal.   The inventory for Laguna 
Niguel was updated this year to reflect revised direction from the County as Lead Permittee, 
specifying that the 8 parking lots within larger City facilities (parks and senior center) should not 
be accounted as separate facilities.  This change results in a municipal inventory total quantity 
reduction from 58 to a total of 50 facilities, although there was no actual change in the physical 
environment.   
 
C-5.3    Prioritization of Sites (LIP Section A-5.2) 
 
The City prioritizes the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total 

Number of 
Facilities 

Number of mandatory high priority facilities 36 
Number of "Other" high priority facilities  
Number of medium priority facilities  
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Number of low priority facilities 14 
Total Number of Facilities 50 

 
The municipal prioritization is updated on an ongoing basis and provided as necessary to the 
Regional Boards as a part of the Annual Progress Report submittal.  The prioritization summary 
was updated this year to reflect the direction from the Lead Permittee as noted above, so that the 
total number of facilities shown drops from 58 to 50.  It should be noted that certain sites are still 
double-counted in the inventory, due to the presence of materials storage areas.  The updated 
inventory prioritization is included as an Attachment. 
 
C-5.4   Model Maintenance Procedures (LIP Section A-5.4) 
 
BMP fact sheets including Minimum Designated BMPs, Additional Controls and BMP Activity-
Specific Checklists have been developed and included in the LIP as a part of the Municipal 
Activities program.  The fact sheets include a description of specific BMPs for common 
municipal activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.   
 
No changes have been made to the Municipal Minimum Designated BMPs, Additional Controls 
or BMP Activity-Specific Checklists during this Reporting Year.  
 
C-5.5    Inspection (LIP Section A-5.5) 
 
The City has committed to inspecting the existing municipal facilities at the frequency 
determined by the priority ranking assigned to each facility as identified in the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
The LIP commitment is for inspection of the high priority fixed facilities and field programs 
annually; all medium sites at least once every two years; and low priority sites at least once every 
Permit Term.  In practice, however, the City has been inspecting all its fixed facilities every year.  
Drainage facilities are required to be inspected annually before the wet season, with additional 
inspections as needed during the wet season.  The number of existing-facility and field program 
inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary  
Municipal Facility Types Total Number 

of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills  
Municipal Waste Facilities - Publicly Owned Treatment Facilities  
Municipal Waste Facilities - Incinerators  
Municipal Waste Facilities - Solid Waste Transfer Facilities  
Municipal Waste Facilities - Land Application Sites  
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge  
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and  
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Recovery Facilities 
Municipal Waste Facilities - Uncontrolled Sanitary Landfills  
Corporation Yards - Corporation Yards  
Corporation Yards - Maintenance Yards  
Corporation Yards - Storage Yards for Materials 2 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

 

Other Municipal Owned and/or Operated Facilities - Parks and Cemetaries 32 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

2 

Other Municipal Owned and/or Operated Facilities - Stadiums  
Other Municipal Owned and/or Operated Facilities - Stables  
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards  
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services  
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 1 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

13 

Total for all Categories 50 
 
 
Name of Field Program Number of Field Programs Inspected 
Landscape Maintenance 3 
Drainage System O&M 1 
Street Maintenance 1 
Solid Waste Handling  
Total 5 
 
Included as an Attachment to Section 5 in Appendix I is Figure C-5-2, which summarizes the 
results of the inspection programs to indicate where BMPs are fully, partially or not 
implemented.  The number of facilities requiring corrective action identified during these 
inspections is presented below along with information on follow-up inspections and enforcement 
actions conducted.  
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring Corrective 
Action 

Number of Re-inspections 
 

Aliso Creek 0 
 

 

Dana Point Coastal 
Streams 

0 
 

 

San Juan Creek 0 
 

 

 
The inspection program identified good compliance with minimum BMPs at existing municipal 
facilities and programs, as detailed in the Attachment Table C-5-2.  Many of the City's parks 
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were identified last year as needing to have lids added to existing trash receptacles.  These park 
sites were therefore all categorized as having "BMPs partially implemented" and "requiring 
corrective action". During the reporting year, the work of installing the trash can lids (physically 
attaching the lid to the existing receptacle) was completed, so all the parks are considered to be 
in compliance.   
 
Better cleanup of grass clippings in the streetscape maintenance programs continues to be a 
minor problem in the Streetscape maintenance program.  
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 
Programs with BMPs 
Fully Implemented 

Number of 
Facilities/Field 
Programs with BMPs 
Partially Implemented 

Number of 
Facilities/Field 
Programs With No 
BMPs  

Aliso Creek 29 0 0 
Dana Point Coastal 
Streams 

18 0 0 

San Juan Creek 3 0 0 
 
With regard to its Street Sweeping and Catch Basin Cleanout programs, inspections showed that 
access to catch basins for annual cleaning was hindered in those cases where a catch basin did 
not have a manhole-type access, particularly where a debris gate had also been installed to help 
keep debris on the street where it would be accessible to the Sweeping Sweepers.   Evaluation of 
the debris gates demonstrated that they were effective in reducing the number of basins needing 
cleaning in Fall by 68% and the overall volume of debris removed in Fall by 85% (see Section 
11).   For the upcoming year, the City plans to continue installing debris gates at additional catch 
basin sites, and has budgeted for installing manholes at any catch basins that need them in order 
to facilitate cleaning.   
 
The City’s Minimum Designated BMP calls for sweeping streets at least monthly, but in practice 
all City streets have been swept twice a month.  During the previous reporting year, the City 
implemented a trial-run modification to its street sweeping program in one neighborhood where 
a heavy load of parked cars was negatively impacting sweeping effectiveness.  The trial program 
included weekly sweeping on a split schedule (one side of the street swept one day, the other side 
on the next day), with “no parking during sweeping” signs posted and parking enforcement 
citations issued as needed.  This program has been effective at reducing debris on the street and 
has generated only minimal resistance among the residents, so the program is still ongoing.  
Implementation of a similar program at an additional multifamily area with trash issues is being 
considered for the upcoming year. 
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The City public works staff also conducted inspections on construction projects being carried out 
under encroachment permits by private parties within the City’s right-of-way, and on significant 
City capital improvement projects.  Municipal construction projects that were inspected by 
municipal staff during the reporting year are summarized in Section C-8. 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
The City found no significant issues at its facilities that required enforcement action.  
 
C-5.5.2   Reporting 
 
The City found no conditions or situations at municipal facilities that represented a threat to 
human health or the environment or required a report to the Board.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
Dana Point Coastal Streams 0 
San Juan Creek 0 

 
C-5.6    Education and Training (LIP Section A-10.5.2) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
Training Conducted by County Attended by City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Inspection 
Committee series 

11/15/07 
 

 
 

 
 

 

 Performance 
Effectiveness 

09/05/07 
 

Public Works 
 

Program 
Manager 

1 

WQ & Science Sub-
committee series 

5/8/08 
 

Public Works 
 

Program 
Manager 

1 

 
 

0034132



 
SECTION C-5, Municipal Activities  
 

Laguna Niguel Program Effectiveness Assessment   C-5-8 November 15, 2008 
DAMP Appendix C-5 
 

 
Training Conducted by City for City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Sulphur Solution 
grant presentation 

03/19/08 
 

City Council 
 

Council 
meeting 
attendees 

15 
 

NPDES Permit 
briefing 

Feb 08 Administration Public Works 3 

TMDL briefing Dec 07 Administration Public Works 3 
RSAA/NSE BPA 
briefing 

Apr 08 Administration Public Works 3 

Incident response 
debriefing 

June 08 Public Works and 
Comm Develpmt 

ID/IC staff 6 

 
Other training opportunities that the City participated in include the following:  
 
Title of 
Workshop or 
Training 

Date 
Attended 

Sponsoring 
Organization 

Staff 
Participated by 
providing a 
Presentation 

Name Department 

 
Eutrophication 
Presentation 

7/12/07 
 

National 
Water 
Research Inst 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
Waste 
Mgt/Recyclinig 
(series) 

7/19/07 
 

County 
IWMD 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
CASQA 
Conference 

09/12/07 
 

CASQA 
 

 
 

Nancy 
Palmer, Jon 
Orduna 
 

Public 
Works, 
ComDev 
 

 
 H20 Conference 

10/23/07 
 

Headwaters to 
Ocean 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
Urban Water 
Institute 
Conference 

11/05/07 
 

Urban Water 
Institute 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
Waste 
Management 
Forum 

11/15/07 
 

Waste 
Management 
Forum 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
Applied Eco-
Epidemiology 

12/07/07 
 

SCCWRP 
 

 
 

Nancy 
Palmer 
 

Pubilc 
Works 
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Instream 
 
Doheny & 
Avalon 
Epidemiology 
study 

03/11/08 
 

SCCWRP 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
Sulphur Solution 
grant 
presentation 

03/12/08 
 

SD-RWQCB 
meeting 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
Habitat Value of 
Urban Wetlands 

03/24/08 
 

SCCWRP 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
Low Impact 
Design 

04/22/08 
 

State Coastal 
Conservancy 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
NonPoint Source 
Conference 

05/06/08 
 

SWRCB 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
CASQA 
quarterly 
meetings 

05/09/08 
 

CASQA 
 

 
 

Nancy 
Palmer 
 

Public 
Works 
 

 
C-5.6.2    Education 
 
The City conducts outreach to staff and contractors at its fixed facilities, field programs, drainage 
facilities, contracted activities, and leased facilities within its jurisdiction as needed to ensure that 
they are informed of their responsibilities.  This outreach may included efforts such as tailgate 
training sessions, inspection form updates, distribution of brochures and fact sheets, etc.   A 
summary of materials distributed in association with the City’s staff outreach efforts is presented 
below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet Title/Subject Number 

Distributed 
Distribution Method(s) and 
Location(s)  

ID/IC response backup contacts and procedures  6 
 

Inbox distribution 

Total number of outreach materials 
distributed during the current reporting year 

6 
 

 

 
Website 
 
The City's website was updated during the reporting year to flesh out the Recycling page with 
detailed information on proper disposal and diversion of various common waste materials, 
including new restrictions on medical “sharps” disposal.  Also during the reporting year, the new 
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Complaint Management System allowed residents to email their concerns relating to water 
quality or other issues to the City.  The system routes complaints to the appropriate staff person 
and tracks responses.  
 
Jurisdictional Summary – Workshops 
 
City staff attended eight different policy development/educational workshop series during the 
reporting period.  In the interest of conciseness, the Workshops table below lists only one date 
for each workshop series, although in each case the series included meetings ranging from 
biweekly to monthly during the reporting year. 
 
Jurisdictional Summary – Workshops 
 
Workshop Title Subject Date Target Audience Number of 

attendees 
 
Bacteria TMDL I 
Series 

TMDL 
development 
 

03/29/07 
 

Cities, RWQCB 
staff 
 

1 
 

 
IRWMP Series 

Plan 
development 
 

02/06/07 
 

Cities, Water 
Districts 
 

1 
 

 
Statewide 
Constr. Pmt 

Proposed 
changes 
 

04/17/07 
 

Cities, 
Developers, 
NGOs 
 

1 
 

 
SCCRWP 
Natural Loading 

Natural Pollutant 
Loads 
 

02/27/07 
 

Cities, NGOs, 
consultants  
 

1 
 

 
Water Shed 
Mtgs. Series 

Aliso-San Juan- 
Salt Creeks 
 

1/18/07 
 

 Cities,NGOs, 
Water Dists 
 

1 
 

 
SCCWRP 
Epidemio Study 

Epidemiology at 
Doheny 
 

05/03/07 
 

Scientists, Cities 
 

1 
 

 
MS4 Permit 
Renewal mtgs 

Fourth Term 
MS4 Permit 
 

03/07/07 
 

Cities, County 
 

2 
 

 
 
C-5.7   Environmental Performance Report (LIP Section A-5.6) 
 
The Environmental Perform Each reporting year serves as the benchmark for the next year’s 
resource effort and EPR process evaluation.   This EPR process emphasizes: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
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• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
The Environmental Performance Reports are completed each year by the City from inspection 
forms for each inventoried municipal fixed facility, field program, and drainage facility.   Copies 
of the completed forms are attached under Section 5 in Appendix I.   
 
C-5.8   Municipal Activities Program Assessment and Modifications  
 
During the reporting year, a fee-forfeiture program was in place for encroachment permit 
projects inspected by City staff to improve compliance and educate contractors. This program 
has been successful for all its intended purposes and has brought net revenue to the City.  
 
Also during the reporting year, the Water Quality Planning Checklist for Public Works 
Construction Project Managers continued to be successful in promoting better recognition and 
incorporation of water quality design and permit requirements into the public sector construction 
project design process.   This form is expected to be updated in the coming year if related 
changes are made to the MS4 permit or the Statewide General Construction Permit. 
 
Each year in its assessment of the Municipal program, the City identifies issues and prepares a 
“Municipal Action Plan” to summarize the program improvements that it has been and is 
pursuing.  The following table provides a status update, as follows: 
 
Municipal Action Plan 
Action 
Initiate modified street-sweeping program to 
increase sweeping frequency at high-traffic 
streets 

Status:  Trial program implemented last year at 
one street, increasing frequency to weekly 
combined with posted traffic enforcement.  
Second street is being considered for expanded 
program. 

Proceed with phased installation of trash 
receptacle lids at City parks 

Status:  Trash can lids have been installed for 
all park trash receptacles.  This action item is 
complete. 

Continue installation of debris gates at selected 
catch basins 

Status:  Ongoing.  

Install manhole covers at catch basins currently 
lacking them, to facilitate access for cleaning 

Status:  Funding was budgeted for the work 
but the work has not yet been completed. 

Implement storm drain repair/rehabilitation 
projects at 3 locations. 

Status:  Funding was budgeted for the work 
but the work has not yet been initiated. 

Update LIP Section 5 as needed. Status:  Pending new provisions in upcoming 
Fourth Term Permit 

 
With the exception of the updated Municipal Inventory and Prioritization, no other revisions to 
LIP Section 5 are being made this year. 
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section 6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permit and draft Fourth Term 
Permit set a high expectation for the performance of the public education component of 
the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section A-6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the DAMP (see DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring 
counties to ensure that media overflow messages are compatible and provides combined 
media buying power that could not be achieved by this City and the other Permittees 
individually.  
 
C-6.3 City Public Education Focus (LIP Section A-6.3) 
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also supplements 
the countywide campaign at a local level to address City specific issues and target 
constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following: 
 
Public Education Material Distribution 
 
The City made educational materials available to its residents at the City Hall lobby, the 
Public Works and Community Development Departments, the Senior Center, and at 
Crown Valley Community Park.   
 
Available Materials 
BROCHURES- ENGLISH 
The Ocean Begins at Your Front Door  
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Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
Help Prevent Ocean Pollution: Tips for Pet Care 
Help Prevent Ocean Pollution: Tips for Pool Maintenance 
Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
Water Quality Guidelines for Permitted Lot and Pool Drains  
Sewage Spill Reference Guide 
 
BROCHURES- SPANISH 
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
 
OTHER 
Construction Runoff Guidance Manual 
  
 
Employee Training and Outreach: 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
Distributed informational notices to all employees' inboxes and email; 
Posted information on the City's website; 
Conducted in-house program development sessions to refine procedures with lead 
program staff in each department; 
Sent key staff to selected Countywide NPDES subcommittee meetings; 
Encouraged attendance by planners, inspectors and code enforcement officers at training 
seminars and workshops put on by the County and professional organizations; 
Met individually with capital construction project managers to review relevant program 
requirements; 
Met with contract supervisory personnel to establish specific obligations and reporting 
procedures. 
  
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
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Maintained a supply of BMP fact sheets and construction-related educational brochures 
in the Community Development Department; 
Included BMP requirements in bid documents for Public Works construction projects; 
Distributed BMP fact sheets with permits;  
Distributed BMP fact sheets and Construction Runoff Guidance Manual at construction 
sites ; and 
Contacted construction site managers prior to each rainy season.  
 
Outreach to Industrial Site Owners and Operators  
 
The City no longer has any industrial sites within its boundaries.   
 
Training & Outreach Activity – Industrial Sites 
Not applicable  
 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
Provided information about BMPs and regulations concurrent with inspections or 
permits. 
Mailed or delivered brochures. 
Distributed information and educated owners and operators during inspections. 
Maintained a supply of informational brochures and flyers relevant to commercial sites in 
the Community Development Department.  
 
 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
 
 Outreach Initiatives 
Published information about urban runoff and stormwater pollution issues on the City’s 
website  
Published newsletter articles about urban runoff issues and pollution pollution prevention 
in every edition of the quarterly Citywide newsletter. 
Provided news releases to the City’s local newspaper covering subjects such as the City's  
Waste Recycling programs and Stream Restoration Projects.   
Made relevant water quality brochures available at City Hall, the Senior Center, and the 
Community Park. 
Televised City Council meetings on the city’s local cable access channel, including 
water-quality-related agenda items.  
Advertised at City facilities using the County's  stormwater pollution prevention artwork 
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Participated in community events by hosting a booth with information and promotional 
materials at the annual Earth Day event. 
Sponsored the Countywide Annual Inner Coastal & Watershed Cleanup Day financially, 
focusing on the Laguna Niguel location at Aliso and Sulphur Creeks. 
Participated in an H20 for HOAs forum in February 2008, sponsored cooperatively by all 
the cities and water agencies in the Aliso watershed.  The event, which focused on water 
conservation and runoff reduction, was attended by a significant percentage of the HOA 
board members, property managers and HOA maintenance contractors active in Laguna 
Niguel. 
Mailed information about water quality issues and BMP checklists to all Homeowners 
Associations. 
Provided targeted mailings and implemented runoff-reduction projects at almost 30 
residences in Laguna Niguel under the single-family-residential component of the 
SmarTimer/Edgescape Evaluation Project (SEEP and Water Use Efficiency Program 
Expansion (WUEPE).   
   
 
 
The following initiatives targeted schools: 
 

Schools Initiatives 
Participated in "Career Day" at the local high school. 
Participated in "Work Shadow Day" for the local high school.  
Carried through on a partnership with the Ocean Institute and local corporate 
sponsors to provide a field trip, with laboratory and marine research sampling 
activities, in November-December 2007 for all 450+ public-school 6th graders in 
Laguna Niguel to learn about watershed and water quality issues. 

 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 
In partnership with the Municipal Water District of Orange County and other south 
Orange County cities, implemented the SmarTimer/Edgescape Evaluation Project 
(SEEP) grant program to promote low-impact landscaping in Laguna Niguel at 
single-family residences.   
Joined with other local cities and water/sewer districts to begin another update of the 
Integrated Regional Water Management Plan to incorporate new flood management 
and global warming parameters and identify candidate projects for upcoming grant 
opportunities. 
Continued the partnership with the South Orange County Wastewater Authority for 
administrative and fundraising support of the proposed Orange Coast Watershed 
Education Center.  Provided seed funding for building the Center in one of the 
County Regional Parks in Laguna Niguel.  
Continued partnership under the UC Davis Educational BMP Effectiveness 
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Evaluation Program (EBEEP) for a non-structural BMPs effectiveness study 
examining public education in single-family neighborhoods and measuring changes 
in urban runoff quantity and quality. 
Initiated partnership with the Moulton Niguel Water District to coordinate public 
education and enforcement activities for their Drought Response Plan with City 
efforts on dry-weather runoff minimization.  

 
 
C-6.4  Public Participation (LIP Section A-6.4) 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
 

Public Participation 
Encouraging Behavior Change - Through the public education program, residents 
have been asked to make adjustments to their activities to reduce the impact to the 
storm drains and water quality.   
 
Asking for Feedback -The City has provided opportunities for residents to ask 
questions and give comments about the stormwater program.  City newsletters and 
the website, including Laguna Niguel’s on-line complaint management system, have 
included contact information for people to communicate with municipal staff.   
 
Participating in Outreach Events – Participation in outreach events allows for a two-
way communication with the public. It is an excellent opportunity to not only 
disseminate stormwater public education information and materials but also allows 
the .public to respond with question, comments and/or concerns.  
 
School Programs - Providing children with the tools to actively participate in the 
protection of their local waterways and beaches creates powerful environmental 
stewards of the future. 
  

 
 
C-6.5 Program Effectiveness Assessment (LIP Section A-6.5) 
 
Overall, the City's public education program was successful in supplementing the 
Countywide educational efforts and in reaching localized target audiences.  Water quality 
education materials and pollution-prevention grant applications were made available 
through the City's website.  Inter-agency partnerships and residential education were 
boosted during the reporting year by successful partnerships with the local water/sewer 
districts and adjacent cities; and implementation continued on the Water Use Efficiency 
Program Expansion (WUEPE) grant under  Proposition 50 Chapter 8, the separate 
SmarTimer/Edgescape Evaluation Project (SEEP) under the Proposition 40 Urban 
Stormwater Program, and the UC Davis Educational BMP Effectiveness Evaluation 
Project (EBEEP).  The vision for a future Orange Coast Watershed Education Center 

0034142



 
SECTION C-6, Public Education 

City of Laguna Niguel  C-6-6 November 15, 2008 
DAMP Appendix C-6 

progressed with the purchase of a temporary building in Aliso Woods Canyon Regional 
Park.  A watershed-based educational field trip was conducted to the Ocean Institute’s 
labs and marine fleet for all the public-school 6th graders in Laguna Niguel. 
 
From a quantitative standpoint, the total number of “impressions” with water quality 
messages generated during this reporting year through the various communication 
mechanisms was estimated as follows: 
 

125   Earth Day event participation  
140 Watershed Cleanup day event participation 

100,000 Quarterly recreation newsletter (25,000 households x 4 quarters) 
50,000  HHW and vector control articles in the quarterly police services newsletter 
100,000 Articles in the Laguna Niguel News (25,000 circulation x 4) 
1,500  Televised Council meetings with water quality topics(500 viewers x 3) 
40  In-house training (20 employees, 2 communication sets) 
50  BMP information distributed for new entitlements and permits 
1200  BMP information distributed during construction site inspections 
150  Information distributed during commercial/industrial site inspections 
350  Students participating in Career Day and Workshadow Day  
60  Audiences for City presentations at watershed stakeholder groups 
96 BMP checklist mailings to property managers (96 HOAs) 
434        Poststcards, door-hangers, and letters sent to single-family homeowners in 

the targeted SEEP neighborhoods. 
150 Single-family homeowners in the targeted EBEEP neighborhoods 

receiving publicity materials and attending workshops 
125  Participants in the ‘H20 for HOA’ forum held in February 2008. 
450 Participants in the Ocean Institute watershed education field trip in 

November 2007. 
 

 
 
Through its own public eduation effort, the City estimates the following number of 
impressions were generated during the reporting period, with the total equivalent to3.8 
times the City’s population of 67,000:  
254,870  
 
 
C-6.6 Public Education Modifications 
 
Priorities for the upcoming year include outreach targeted to single-family residential 
neighborhoods to encourage enrollment in the new WUEPE pollution-prevention grant 
project led by the Municipal Water District of Orange County; outreach to residents and 
Homeowners Associations to encourage more vigilance against irrigation runoff in 
conjunction with Moulton Niguel Water District’s Drought Response action plan; and 
outreach to reduce the use of broad-spectrum insecticides that have been noted in the Dry 
Weather Monitoring Program data.   
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.  
 
In May 1997 the City certified to the San Diego Regional Board that it was implementing the 
new development and redevelopment water quality requirements developed with the Principal 
Permittee and other Permittees as Appendix G of the 1993 DAMP. Since that time all new 
development and redevelopment in the City has occurred in conformance with Appendix G 
resulting in BMPs being implemented for water quality improvement in many projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7). 
 
Note:  Per the County, reporting data is no longer required to be broken down by 
watershed.  Therefore, where applicable, the format and number of tables included in this 
section have been modified from those used in previous years to remove such references. 
 
C-7.2  Organization Structure (LIP Section A-7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element are identified in an Organization Chart (Figure A-
7-1) of the City’s Local Implementation Plan (LIP).  No changes were made to the Organization 
Chart during the reporting period. 
  
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
The City did not identify any General Plan elements that needed to be revised during this 
reporting period. 
 
C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
As described in the City’s LIP, the City utilizes the State’s standard CEQA checklist during the 
project environmental review process.  The City did not identify any needed revision to the 
CEQA checklist it utilizes. 
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The City did not identify any needed revision to the CEQA checklist it utilizes.  The City’s 
CEQA Checklist was not changed and is incorporated into the City’s LIP.  
 
C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 
 
C-7.5.1 Conditions of Approval 
 
During this reporting period, the City did not identify any needed revision to its standard 
Conditions of Approval. The Conditions of Approval for the City are as follows: 
 
 Water Quality Conditions: 
 

 Prior to the issuance of any grading or building permits for projects that will result in 
soil disturbance of one or more acres of land, the applicant shall demonstrate that 
coverage has been obtained under California’s General Permit for Stormwater 
Discharges Associated with Construction Activity by providing a copy of the Notice of 
Intent (NOI) submitted to the State Water Resources Control Board and a copy of the 
subsequent notification of the issuance of a Waste Discharge Identification (WDID) 
Number.  Projects subject to this requirement shall prepare and implement a Stormwater 
Pollution Prevention Plan (SWPPP).  A copy of the current SWPPP shall be kept at the 
project site and be available for City review on request. 

 
 Prior to the issuance of any grading or building permits or prior to recordation upon 

subdivision of land if determined applicable by the Community Development Director, 
the applicant shall submit to the City for review and approval a Final Water Quality 
Management Plan that: 

 
a. Incorporates approved plans, requirements of preliminary WQMP, conditions of 

approval and any applicable CEQA mitigation measures; 
b. Incorporates the applicable Routine Source Control BMPs as defined in the 

DAMP; 
c. Incorporates Treatment Control BMPs as defined in the DAMP; 
d. Generally describes the long-term operation and maintenance requirements for 

the Treatment Control BMPs; 
e. Identifies the entity that will be responsible for long-term operation and 

maintenance of the Treatment Control BMPS; and, 
f. Describes the mechanism for funding the long-term operation and maintenance 

of the Treatment Control BMPs. 
 

 Prior to grading or building permit close-out and/or the issuance of a certificate of use 
or a certificate of occupancy, the applicant shall: 

 
a. Demonstrate that all structural best management practices (BMPs) described in 

the project’s WQMP have been constructed and installed in conformance with 
approved plans and specifications;  

b. Demonstrate that applicant is prepared to implement all non-structural BMPs 
described in the project’s WQMP;  

0034146



SECTION C-7, New Development/Redevelopment 

Orange County Stormwater Program C-7-3 11/6/2008 
DAMP Appendix C-7 

c. Demonstrate that an adequate number of copies of the project’s approved 
WQMP are available onsite; and, 

d. Submit for review and approval by the City an Operations and Maintenance 
(O&M) Plan for all structural BMPs. 

 
Industrial Facilities 
 

 For industrial facilities subject to California’s General Permit for Stormwater Discharges 
Associated with Industrial Activity as defined by Standard Industrial Classification 
(SIC) code, prior to grading or building permit close-out and/or the issuance of a 
certificate of use or a certificate of occupancy, the applicant shall demonstrate that 
coverage under the permit has been obtained providing a copy of the Notice of Intent 
(NOI) submitted to the State Water Resources Control Board and a copy of the 
notification of the issuance of a Waste Discharge Identification (WDID) Number. 

 
Eating and Drinking Establishments 
 

 To prevent pollution generated from site specific activities, pursuant to Section A-9.2, 
Commercial Program of the City of Laguna Niguel Stormwater Local Implementation 
Plan, the applicant shall implement Best Management Practices (BMPs) for Eating and 
Drinking Establishments (Fact Sheet IC-20), including but not limited to, the use and 
maintenance of grease interceptors, in accordance with the requirements of the Moulton 
Niguel Water District, and the use of a dedicated cleaning area with a drain which is 
plumbed to the sanitary sewer system.  All equipment, including floor mats, grease 
filters, grills, garbage cans, etc., shall be cleaned in a wash area that is plumbed to the 
sanitary sewer system (i.e. mop sink or wash water containment basin).  Wash water 
from the cleaning of outdoor eating areas, “drive-thru” areas, sidewalks, parking lots 
and dumpster storage areas must be contained and disposed of properly and shall not 
be allowed to enter the storm drain system including the gutter and storm-drain inlets. 

          
Special Conditions 
 

 Prior to the issuance of any building permits, the applicant shall include in the plans any 
urban runoff control measures deemed necessary by the Building Official. 

 
 Prior to issuance of certificates of use and occupancy or building permits for individual 

tenant improvements or construction permits for a tank or pipeline, uses shall be 
identified and, for specified uses, the applicant shall propose plans and measures for 
chemical management (including, but not limited to, storage, emergency response, 
employee training, spill contingencies and disposal).  The chemical management 
measures shall be incorporated as an element of a Water Quality Management Plan and 
shall be subject to the approval of the City Building Official and other specified agencies 
such as the Fire Authority/Fire Department, the Orange County Health Care Agency 
and sewering agencies to ensure implementation of each agency’s respective 
requirements.  Certificates or permits may be ministerially withheld if features needed 
to properly manage chemicals cannot be incorporated into a previously completed 
building, center or complex. 
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Construction Related Conditions 
 

 Water-Quality Notes - The following water-quality notes shall be added to the project’s 
building plans: 

 
a. Sediments from areas disturbed by construction shall be retained on site using an 

effective combination of erosion and sediment controls.  Stockpiles of soil shall be 
properly contained to minimize the transport of sediment from the site to streets, 
sidewalks, gutters, drain inlets or adjacent properties by runoff, vehicle tracking or 
wind. 

 
b. To trap sediment before it enters the storm-drain system, including gutters and drain 

inlets, use sandbags, gravelbags or other effective filter or trap-type barriers where 
appropriate to intercept and slow the flow of runoff from the construction site.  All 
on-site storm-drain inlets shall be protected.  Off-site inlets shall be protected in 
areas where construction activity tracks sediment onto paved areas or where drain 
inlets receive runoff from the construction site. 

 
c. On a daily basis remove by sweeping or vacuuming and dispose properly all 

sediment and construction debris which is tracked or deposited onto public or 
private sidewalks, gutters or paved roads.  Sediment and construction debris shall 
not be washed into the storm drain system, including the gutter and storm-drain 
inlets. 

 
d. To control dust generated by construction activities use water or other dust 

stabilizers.  Cover or stabilize small stockpiles of soil and debris to reduce blowing 
dust. 

 
e. Construction-related materials, wastes, spills or residues shall be retained on site to 

minimize transport from the site to streets, sidewalks, gutters, drain inlets or 
adjoining properties by wind or runoff.  Use appropriate covers, containment areas 
or surfaces and indoor storage to prevent soil contamination and contact with storm-
water runoff. 

 
f. Stockpiles of soil, sand, gravel, building and paving materials and pressure-treated 

wood shall be managed to prevent air and water pollution.  Stockpiles and materials 
shall not be allowed in the gutter or street and should be located 50 feet away from 
concentrated flows of storm water, watercourses and drain inlets.  Prior to the onset 
of rain, stockpiles shall be covered and protected by a temporary perimeter sediment 
barrier at all times. 

 
g. Hazardous-material waste, including but not limited to petroleum products, roofing 

tar, paints, solvents, stains, acids, wood preservatives, septic wastes and asphalt 
products, shall not be allowed to enter the gutter, storm-drain system or 
watercourses. They shall be properly transported, used, stored and disposed as 
required by federal and state law.  Paint brushes and equipment for water-and oil-
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based paints shall be cleaned within a contained area and shall not be allowed to 
contaminate site soil, watercourses or storm-drain systems.  Water-based paints shall 
be rinsed into the sanitary-sewer system; and thinners, solvents, excess oil-based 
paints and sludge shall be disposed as hazardous waste. 

 
h. Cementaceous products such as concrete, mortar or stucco from concrete trucks, 

potable mixers and miscellaneous containers shall not be washed-out into the gutter, 
storm-drain system or watercourses.  Designated washout areas shall be located at 
least 50 feet from concentrated flows of storm water, watercourses and storm-drain 
inlets.  Runoff from washout-areas shall be contained by constructing a temporary 
pit or berm area large enough to capture the liquid and solid waste materials. 

 
i. Saw-cut-cement concrete and asphalt-concrete slurry shall not be allowed to enter 

the gutter, storm-drain system or watercourses.  Residue from grinding operations 
shall be picked up by means of a vacuum attachment to the grinding machine and 
not allowed to flow across the pavement or be left on the surface of the pavement. 

 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
- City of Laguna Niguel Water Quality Management (WQMP) Guidelines, dated November 15, 
2003 
- WQMP Template 
- BMP Fact Sheets 
 
During this reporting period the City received no Preliminary or Final WQMPs for review and 
approval as noted in the table that follows. 
 
 Reviewed Approved 
Preliminary WQMP 0 0 
Final WQMP 0 0 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period. 
 
In reviewing WQMPs, the City typically notes the three most common deficiencies found.  
However, no WQMPs were reviewed during the current reporting period.  Therefore, no 
deficiencies were identified. 
 
 Text Summarizing Each Common Deficiency 
1. No WQMPs reviewed during the reporting period. 
2. No WQMPs reviewed during the reporting period. 
3. No WQMPs reviewed during the reporting period. 
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Table C-7.1 part A 
Field Name Value 
Industrial Development (acres) 0 
Commercial Development (acres) 0 
Residential Development (acres) 0 
Development (acres) 0 
Applicable Routine non-Structural Source Control BMPs - N1. Owner, Tenant, 
Occupant Education 

0 

Applicable Routine non-Structural Source Control BMPs - N2. Activity 
Restrictions 

0 

Applicable Routine non-Structural Source Control BMPs - N3. Common Area 
Landscape 

0 

Applicable Routine non-Structural Source Control BMPs - N4. BMP 
Maintenance 

0 

Applicable Routine non-Structural Source Control BMPs - N5. Title 22 CCR 
Compliance 

0 

Applicable Routine non-Structural Source Control BMPs - N6. Local Water 
Quality Permit 

0 

Applicable Routine non-Structural Source Control BMPs - N7. Spill 
Contingency Plan 

0 

Applicable Routine non-Structural Source Control BMPs - N8. Underground 
Storage Plan 

0 

Applicable Routine non-Structural Source Control BMPs - N9. Hazardous 
Materials Disclosure 

0 

Applicable Routine non-Structural Source Control BMPs - N10. Uniform Fire 
Code 

0 

Applicable Routine non-Structural Source Control BMPs - N11. Common 
Area Litter Control 

0 

Applicable Routine non-Structural Source Control BMPs - N12. Employee 
Training 

0 

Applicable Routine non-Structural Source Control BMPs - N13. Loading Dock 
Good Housekeeping 

0 

Applicable Routine non-Structural Source Control BMPs - N14. Common 
Area Catch Basin Inspection 

0 

Applicable Routine non-Structural Source Control BMPs - N15. Street 
Sweeping Private Streets & Parking Lots 

0 

Applicable Routine non-Structural Source Control BMPs - N17. Retail 
Gasoline Outlets 

0 

Applicable Routine Structural Source Control BMPs - Storm Drain System 
Stenciling/Signage 

0 

Applicable Routine Structural Source Control BMPs - Outdoor Material 
Storage Area 

0 

Applicable Routine Structural Source Control BMPs - Trash Storage Areas 0 
Applicable Routine Structural Source Control BMPs - Efficient Irrigation 
Systems & Landscape Design 

0 
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Applicable Routine Structural Source Control BMPs - Protect Slopes & 
Channels 

0 

Applicable Routine Structural Source Control BMPs - Loading Dock Areas 0 
Applicable Routine Structural Source Control BMPs - Maintenance Bays 0 
Applicable Routine Structural Source Control BMPs - Vehicle Wash Areas 0 
Applicable Routine Structural Source Control BMPs - Outdoor Process Areas 0 
Applicable Routine Structural Source Control BMPs - Equipment Wash Areas 0 
Applicable Routine Structural Source Control BMPs - Fueling Area 0 
Applicable Routine Structural Source Control BMPs - Hillside Landscaping 0 
Applicable Routine Structural Source Control BMPs - Wash Water Controls 
for Food Prep Areas 

0 

Applicable Routine Structural Source Control BMPs - Community Car Wash 
Racks 

0 

Selected Treatment Control BMPs - Biofilters 0 
Selected Treatment Control BMPs - Detention Basins 0 
Selected Treatment Control BMPs - Infiltration Basins 0 
Selected Treatment Control BMPs - Wet Ponds or Wetlands 0 
Selected Treatment Control BMPs - Filtration 0 
Selected Treatment Control BMPs - Hydrodynamics Separation Systems 0 
Selected Treatment Control BMPs - Regional or Watershed BMPs 0 
Site Design BMPs 0 
 
Table C-7.1 part B 
Field Name Value 
# of New Development Projects 0 
# of Re-Development Projects 0 
# of  WQMPs Approved 0 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City has used the following mechanism(s): 
 
1) The City requires standard water quality notes for building and grading plans and/or a 

signed water quality form acknowledging the required construction related BMPs. 
 
2) The City requires that all applicants for building or grading permits for sites of one acre 

or more (1) have submitted a Notice of Intent (NOI) to the State Water Resources Control 
Board, and (2) understand that a Stormwater Pollution Prevention Plan (SWPPP) must be 
completed and onsite before any commencement of any construction activities, the City 
has used the following mechanism(s). The City requires submittal of the NOI prior to 
issuance of the construction permit. 

 
3) The City requires erosion and sediment control plans prior to issuance of grading permits. 
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C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
 
During the reporting period, the City did not identify any needed revisions to its WQMP 
requirements.  The City's requirements are included in Section A-7 of the LIP. 
 
C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of WQMPs 
Verified 

Inspection/Surveys 0 0 0 5 
Self Certification 0 0 0 0 
Other 0 0 0 0 

 
No project-specific WQMPs were verified during the reporting period.  Therefore, the City took 
no enforcement actions. 
 
 Type of Enforcement Action Number 
1. None 0 
2.   
3.   
4.   
5.   

 
In verifying WQMPs for BMP implementation and ongoing operations and maintenance, the 
City typically notes the three most common deficiencies found.  However, no WQMPs were 
verified during the current reporting period.  Therefore, no deficiencies were identified. 
 
 Most Common Deficiencies 
1. No WQMPs verified during the reporting 

period. 
2.  
3.  

 
 
C-7.8 Training and Outreach (LIP Section A-7.8) 
 
City staff having implementation responsibility related to new development and redevelopment 
received the following training during this report period. 
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Title of Workshop 
or Training Module 

Training 
Sponsored or 
Conducted 
By 

Date of 
Training 

Attendee 
Name 

Attendee Department 

Vector Control 
Workshop 

Vector 
Control 

6/10/08 Jeff Gibson, 
Planning 
Manager 

Planning Division 

Vector Control 
Workshop 

Vector 
Control 

6/10/08 Jonathan 
Orduna, 
Senior 
Planner 

Planning Division 

 
During the current reporting period, no special education or outreach activities for developers, 
engineers/architects, and construction/general contractors promoting awareness of stormwater 
quality issues and requirements were conducted by the City. 
 
C-7.9 New Development/Redevelopment Program Modifications 
 
As the last step, the City evaluates the program and determines what changes would be 
appropriate.  In general, the New Development program is considered to be working effectively.  
No LIP changes are being incorporated in the Section 7 standard program this year. 

0034153



 
 
 
 
 
 
 
 
 
 
 
 

SECTION C-8 
 
 
 

CONSTRUCTION 
 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
 

0034154



 
SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-1 11/6/2008 
DAMP Appendix C-8 
 

C-8.0 Construction  
 
C-8.1 Introduction (LIP Section A-8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities. 
 
Note:  Per the County, reporting data is no longer required to be broken down by 
watershed.  Therefore, where applicable, the format and number of tables included 
in this section have been modified from those used in previous years to remove such 
references. 
 
C-8.1.1 Overall Program Management 
 
Through the submittal of an Organization chart, the City identified which Department(s) 
were responsible for the implementation of this stormwater program element.  No 
changes were made to the Organization Chart during the reporting period. 
 
C-8.2    Inventory of Construction Sites (LIP Section A-8.2) 
 
The City maintains an inventory of the identified construction sites within the City’s 
jurisdiction.  Summaries of the construction inventory are provided below.  As compared 
to the previous reporting year, the level of construction activity, in terms of number of 
permits issued, increased by approximately 15 percent. 
 
Jurisdictional Summary: 
Private Projects Public Projects 

for Santa Ana 
Region 

Public 
Projects for 
San Diego 
Region 

Total for all categories for 
current reporting year 

1398 0 8 1406 
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory and 
map are included as Attachments under Section C-8 in Appendix I to this report. 
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C-8.3 Prioritization of Construction Sites (LIP Section A-8.3) 
 
The City of Laguna Niguel prioritized the construction sites as high, medium or low 
based on their respective threat to water quality.  Summaries of the prioritizations are 
provided below. 
 
Jurisidctional Summary 
Construction Site Prioritizations Total Public Project 

Sites 
Total Private Project Sites 

- Mandatory high priority sites 1 2 
- Sites subject to General Construction 
Permit 

1 3 

- Sites with a high potential for or history 
of non-stormwater discharges 

0 0 

- Site tributary to and within 500 feet of 
an ASBS 

0 0 

- Tributary to 303(d) water body where 
site generates the pollutant 

1 0 

- Sites within, directly adjacent to or 
discharging directly to an ESA 

0 0 

Number of mandatory high priority sites 1 2 
Number of medium priority sites 3 1 
Number of low priority sites 4 1395 
Total Number of Sites 8 1398 
 
The number of construction sites within each prioritization category varies from year to 
year due to changes in construction activity.  As observed in past reporting periods, the 
overwhelming number of development projects were considered low priority.  Of the 
seven projects designated as medium or high priority, four were public projects.  Of the 
three remaining sites, two were long-term single-family production (tract home) 
developments.  Construction of these two projects has spanned several reporting periods. 
 
The construction prioritization is updated on an ongoing basis and provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated 
inventory and map with the prioritizations is included as an Attachment under Section C-
8 in Appendix I to this report. 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction 
program.  The fact sheets include a description of specific BMPs for common 
construction activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.  The activity based Construction 
fact sheets that were developed are fact sheets from the 2003 edition of the California 
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Stormwater Quality Association Stormwater Best Management Practice Handbook-
Construction and are incorporated into the City’s LIP. 
 
C-8.5    Documentation Requirements (LIP Section A-8.6) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.  
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section A-8.7) 
 
The City of Laguna Niguel inspected the construction sites at the frequency determined 
by the priority ranking assigned to each facility as identified in the LIP.  The inspections 
generally include a review of BMP implementation through the erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices 
on a site and evidence of past or present unauthorized non-stormwater discharges. 
 
The City of Laguna Niguel inspects all construction sites at the frequencies stated in the 
table below from the City’s LIP. 
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

 
*Or, 
Monthly for any site that the City of Laguna Niguel certifies in a written statement to the 
SDRWQCB all of the following (certified statements may be submitted to the San Diego 
Regional Board at any time for one or more sites): 
 
i. City has record of construction site’s Waste Discharge Identification Number 

(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 

ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 

iii. City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and  

iv. City finds that the SWPPP is being properly implemented on site. 
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The number of inspections completed by Community Development Department staff 
during the current reporting year is presented below.  Inspections conducted by Public 
Works Department staff (for encroachment permits or for significant municipal Capital 
Improvement Program projects) are reported under Section 5 – Municipal Activities only. 
 
Jurisdictional Summary 

Facility Category Number of Sites Inspections During the  Reporting Period 
 High Med Low 
Private Projects 18 17 3048 
Public Projects-Santa Ana Region 0 0 0 
Public Projects-San Diego Region 80 250 91 
Total  98 267 

 
3,139 

 
Private projects inspected during the reporting period included two long-term single-
family production (tract) home developments and a large custom hillside residence.  The 
City’s Grading Engineer/Inspector completed 35 total Water Quality inspection forms for 
these sites; however, in practice the Grading Engineer/Inspector was at the sites, on 
average, 2 to 3 days a week when rain was in the forecast and/or there was a rainstorm 
event. 
 
The number of non-compliant sites identified during inspections is presented below along 
with information on follow-up inspections and enforcement actions conducted.  
 
Jurisdictional Summary 
Number of Construction Sites 
Out of Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

266 266 
 
The primary non-compliance issues resulting in re-inspections were: 1) failure to cover 
stock piles; 2) non-deployment, improper deployment, or non-maintenance of sediment 
control BMPs; and, 3) lack of sweeping of soil and debris from hardscape surfaces (i.e. 
streets and sidewalks). 
 
Enforcement 
 
The City of Laguna Niguel’s Construction Inspectors and Authorized Inspectors 
undertake enforcement activities according to the City’s adopted Storm Water Quality 
Control Ordinance No. 2003-133 and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
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enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period. 
 
Jurisdictional Summary 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

0 266 0 0 0 
 
C-8.7 Training and Outreach (LIP Section A-8.8) 
 
Training 
 
The City of Laguna Niguel conducted and/or participated in training to assist responsible 
municipal staff in understanding the Construction Program.  The training conducted 
during the reporting period is summarized in the tables below: 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
# of 
Attendees 

Community Development   Construction Site 
Inspection 

10/18/07 1 

 
Training Conducted by City Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
# of 
Attendees 

Community Development   Vector Control 
Workshop 

6/10/08 1 

 
 
As indicated above the City of Laguna Niguel participated in two (2) training sessions 
related to construction storm water compliance during the current reporting year.  These 
training sessions reached a total of one (1) municipal staff. 
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C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Niguel 
evaluated the program to determine if any program modifications are appropriate.    
Overall, the Construction program was considered to be working well, with actual 
inspection frequency typically exceeding Permit and LIP requirements.  The City of 
Laguna Niguel made no modifications to the Construction Program during the reporting 
year and no changes to the LIP are being made at this time. 
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section A-9.0) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
Note:  Per the County, reporting data is no longer required to be broken down by 
watershed.  Therefore, where applicable, the format and number of tables included in this 
section have been modified from those used in previous years to remove such references. 
 
C-9.2 Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   No 
changes were made to the Organization Chart during the reporting period. 
 
C-9.2.2    Inventory 
 
The City maintains an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Currently there are no industrial facilities within the City.  As compared to the 
previous reporting year, the inventory has not changed. 
 
The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The inventory includes relevant information on 
ownership, SIC and/or NAICS codes, General Industrial Permit WDID# (if any), size, location, 
etc. 
 
C-9.2.3    Prioritization 
 
The City prioritizes the industrial sites as high, medium or low based on their respective threat to 
water quality. 
 
C-9.2.4    Monitoring  
 
The City ensures that all high priority industrial facilities conduct monitoring. 
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C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 
C-9.2.6    Inspections 
 
The City inspects industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges. 
 
The City inspects the high priority industrial sites annually and the medium and low priority sites 
as needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).   
 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem. 
 
C-9.2.8    Enforcement 
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule.   
 
 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours. 
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C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
C-9.3   Commercial Program (LIP Section A-9.2) 
 
C-9.3.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   No 
changes were made to the Organization Chart during the reporting period. 
 
C-9.3.2    Inventory  
 
The City has maintains an inventory of the identified commercial facilities within the City’s 
jurisdiction.  A summary of the commercial inventory is provided below. 
 
Jurisdictional Summary 
Commercial Site/Source Total Number 

of Sites  
Automobile mechanical repair, 
maintenance, fueling, or cleaning 

41 

Airplane mechanical repair, maintenance, 
fueling, or cleaning 

0 

Boat mechanical repair, maintenance, 
fueling, or cleaning 

0 

Equipment repair, maintenance, fueling, 
or cleaning 

0 

Automobile and other vehicle body repair 
or painting 

0 

Mobile automobile/other vehicle washing 4 
Automobile (or other vehicle) parking lots 
and storage facilities 

0 

Retail or wholesale fueling 10 
Pest control services 1 
Eating or drinking establishments  152 
Mobile carpet, drape or furniture cleaning 0 
Cement mixing or cutting 0 
Mobile high pressure or steam cleaning 0 
Masonry 3 
Painting and coating 0 
Botanical or zoological gardens and 
exhibits 

0 
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Landscaping (and hardscape installations) 0 
Nurseries and greenhouses 4 
Golf courses, parks and other recreational 
areas/facilities 

1 

Cemeteries 0 
Pool and fountain cleaning 0 
Marinas 0 
Port-a-Potty servicing 0 
Other sites determined to be significant 
contributors 

0 

Sites tributary to 303(d) water body for 
pollutant generated on site 

0 

Sites within/directly adjacent or 
discharging directly to ESA 

0 

Site tributary to and within 500 feet of 
ASBS 

0 

Total for all categories  216 
 
With minimal commercial development occurring during the reporting period, the commercial 
inventory numbers are generally the same as the previous reporting year. 
 
The commercial inventory is updated on a periodic basis and provided to the Regional Boards as 
a part of the Annual Progress Report submittal.  The inventory includes relevant information on 
business name, location, contact information, etc.  The updated inventory and map is included as 
an attachment to this report. 
 
C-9.3.3    Prioritizations 
 
The City maintains an inventory of high threat commercial sites. A summary of the facilities is 
provided below. 
 
Jurisdictional Summary 
Number of high 
priority facilities  

Number of medium 
priority facilities  

Number of low 
priority facilities 

Total Number of 
Facilities 

216 NA NA 216 

 
As previously noted, the commercial inventory numbers are generally the same as the previous 
reporting year. 
 
The commercial prioritization is updated on a periodic basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
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C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
The City made no changes to the BMP Fact Sheets during the reporting year.  
 
C-9.3.5    Inspections 
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges. 
 
The commercial database is updated on a periodic basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal. The updated database is included as an attachment 
under Section C-9 in Appendix I to this report. 
 
All high priority commercial sites/sources are inspected once during the permit cycle.  In 
addition, the County and City staff continue to inspect all restaurants within the City on an 
annual basis.  The number of sites inspected during the current reporting year for each type of 
high priority commercial site are presented below. 
 
Jurisdictional Summary 

Number of Sites /Sources 
Inspected 

Commercial 
Site/Source 

High Med Low 

Total 
Number 
Since 
Permit 
Adoption 

% Completed at Time 
of this Report for 
Current Permit Cycle 

Automobile 
mechanical repair, 
maintenance, fueling 
or cleaning 

   38 100% 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

     

Boat mechanical 
repair, maintenance, 
fueling, or cleaning 

     

Equipment repair, 
maintenance, fueling, 
or cleaning 

     

Automobile and other 
vehicle body repair or 
painting 

   7 100% 
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Mobile automobile or 
other vehicle washing 

   5 100% 

Automobile (or other 
vehicle) parking lots 
and storage facilities 

   7 100% 

Retail or wholesale 
fueling 

   12 100% 

Pest control services    1  
Eating or drinking 
establishments  

152   1512 100% 

Mobile carpet, drape 
or furniture cleaning 

     

Cement mixing or 
cutting 

     

Mobile high pressure 
or steam cleaning 

     

Masonry      
Painting and coating      
Botanical or 
zoological gardens and 
exhibits 

     

Landscaping (and 
hardscape 
installations) 

     

Nurseries and 
greenhouses 

   5 100% 

Golf courses, parks 
and other recreational 
areas/facilities 

   1 100% 

Cemeteries      
Pool and fountain 
cleaning 

     

Marinas      
Port-a-Potty servicing      
Other sites determined 
to be significant 
contributors 

   1 100% 

Total for all 
Categories 

152 
 

 
 

 
 

1,594 
 

100% 
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The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
49 0 

 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Jurisdictional Summary 
# Facilities with  
BMPs Fully Implemented 

# Facilities with  
BMPs Partially Implemented 

# Facilities With  
No BMPs  

103 49 0 
 
The number of non-compliant facilities increased as compared to the previous reporting year 
despite the reduced number of high priority commercial businesses targeted for inspections (high 
priority inspections scheduled to occur over the permit cycle concluded during 2005-2006 
reporting year).  The overwhelming majority of incidences of partial BMP implementation 
stemmed from inadequately maintained trash enclosures associated with restaurants. 
 
C-9.3.7    Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period. 
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Jurisdictional Summary 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

0 2 0 0 0 
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken.  No such threats occurred during the reporting year. 
 
C-9.3.9    Training and Outreach 
 
Training 
 
As necessary, the City conducts and/or participates in training to assist responsible municipal 
staff in understanding the industrial and commercial components of the Existing Development 
Program.  The training conducted during the reporting period is summarized below. 
 
Department / 
Department Subcategory 

Training 
Module 

Training 
Dates 

Number of Attendees 

Community Development - 
Code Enforcement 

Vector 
Control 

6/10/08 3 

 
 Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
mailings, development and distribution of fact sheets and posting information on the City’s 
webpage, etc. 
 
Website 
 
On the City's website there are 27 different BMP fact sheets related to different land use 
activities. 
 
C-9.4  Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
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The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.  No 
changes were made to the Organization Chart during the reporting period. 
 
C-9.4.2    Inventory  
 
The City of Laguna Niguel has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal. 
 
The updated inventory and map is included as an Attachment to this report.  
 
A summary of the City of Laguna Niguel’s current residential inventory is provided in the 
following table.  
 
 
Total Residential Land 
Use Area  
(Sq. miles) 

Total Residential Land 
Use Area  
Adjacent or 
Discharging Directly to 
an ESA 
(Sq. miles) 

Tributary to 303(d) 
Listed Watershed 

6 
 

3 
 

4 

 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
 
The City made no changes to the BMP Fact Sheets.  
 
C-9.4.4    Enhanced Implementation 
 
Residential areas tributary to 303(d) listed water bodies (creeks or beaches) encompass the entire 
City of Laguna Niguel.  High priority residential activities that generate the pollutants for which 
the receiving waters are considered impaired are shown in Table 9.3.1.of the LIP.  Because both 
the tributary areas and the source activities are so widespread, the source activities will be treated 
as high priority in public education materials distributed Citywide.  Due to the substantial 
overlap in source activities and constituents of concern for the ESA and 303(d) tributary areas, 
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the City’s residential program essentially treats all residential areas Citywide as high priority.  
No areas will be “left out” of the enhanced implementation. 
 
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included the following efforts: 
 
- Published information about urban runoff and stormwater pollution issues on the City’s 

website;  
- Published newsletter articles about urban runoff issues and pollution prevention in every 

edition of the quarterly Citywide newsletter; 
- Provided news releases to the City’s local newspaper covering subjects such as the City's  

Landscape Renewal Rebate Program and Stream Restoration Projects;   
- Made relevant water quality brochures available at City Hall, the Senior Center, and the 

Community Park; 
- Televised City Council meetings on the city’s local cable access channel, including 

water-quality-related agenda items; 
- Participated in community events by hosting a booth with information and promotional 

materials at the annual Expo and Volunteer Connection Day events; 
- Mailed information on the City's GreenBack Landscape Renewal Rebate program to all 

Homeowners Associations and to the 10% "worst water wasting" residents, as determined 
by Water District records. 

- Provided rebates to homeowners participating in the GreenBack program. 
 
The table below summarizes the activities that were accomplished during the current reporting 
year. 
 
Jurisdictional Summary - Summary of BMPs Implemented in Residential Areas Adjacent 
or Discharging Directly 
 
ESA Residential 

Activity of 
Concern 

Identified BMP Status of BMP 
Implementation 

 Landscape 
maintenance 

R-4  Ongoing education 

 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline. 
 
The City tracks water pollution complaints and provides a summary of the number of complaints 
received and the source area associated with the complaint (e.g. commercial business, resident, 
etc.) as a part of the PEA report.  Based on the PEA report, eight (8) pollution 
complaints/incidents were associated with residential areas during the current reporting year. 
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Jurisdictional Summary 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

0 0 0 8 0 0 0 

 
C-9.4.6    Enforcement Actions 
 
The City conducted enforcement actions directly against individual residents within its 
jurisdiction as shown in the following table. 
 
Jurisdictional Summary 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

0 8 0 0 0 
 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included the following efforts: 
 
- Published information about urban runoff and stormwater pollution issues on the City’s 

website;  
- Published newsletter articles about urban runoff issues and pollution prevention in every 

edition of the quarterly Citywide newsletter; 
- Provided news releases to the City’s local newspaper covering subjects such as the City's  

Landscape Renewal Rebate Program and Stream Restoration Projects;   
- Made relevant water quality brochures available at City Hall, the Senior Center, and the 

Community Park; 
- Televised City Council meetings on the city’s local cable access channel, including 

water-quality-related agenda items; 
- Advertised at City facilities using the County's "sad fish" stormwater pollution prevention 

artwork; 
- Participated in community events by hosting a booth with information and promotional 

materials at the annual Expo and Volunteer Connection Day events; 
- Mailed information on the City's GreenBack Landscape Renewal Rebate program to the 

10% "worst water wasting" residents, as determined by Water District records. 
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Website 
 
On the City's website there are 27 different BMP fact sheets related to different land use 
activities. 
 
C-9.5 CIA/HOA Program (LIP Section A-9.4) 
 
C-9.5.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.  No 
changes were made to the Organization Chart during the reporting period. 
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis if needed and is provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The updated inventory and map is included as an 
Attachment. 
 
A summary of the City of Laguna Niguel’s current CIA/HOA inventory is provided in the table 
below. 
 

 
 
 
 
 

As indicated in the table above, CIA/HOA areas were identified that discharge directly to ESAs.  
Enhanced implementation as outlined in the City of Laguna Niguel’s LIP was conducted in these 
areas.  A summary of these efforts is provided in Section C-9.5.4. 
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
The City made no changes to the BMP Fact Sheets.   
 
 

Total Residential 
Land Use Area  
(Sq. miles) 

Total Residential Land Use Area  
Adjacent or Discharging Directly to an ESA 
(Sq. miles) 

5 3 
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C-9.5.4    Enhanced Implementation 
 
As mentioned above, CIA/HOA areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these CIA/HOA areas to surrounding ESAs are 
outlined in the LIP.  The table below summarize the activities identified in the LIP that were 
accomplished during the current reporting year for each impacted ESA.  
 
Jurisidictional Summary - Summary of BMPs Implemented in CIA/HOA Areas Adjacent 
or Discharging Directly to the ESA Located in each Watershed 
 
CIA/HOA Activity of Concern Identified BMP Status of BMP Implementation 
Landscape Maintenance IC-6 On going public education and 

outreach 
Disposal of Hazardous Waste 
and Cleaners 

IC-11 & IC-19 On going public education and 
outreach 

Cleaning of Vehicles IC-18  On going public education and 
outreach 

 
In addition to the ongoing education noted above, the City of Laguna Niguel, in partnership with 
the Municipal Water District of Orange County and other south county cities, held an “H20 for 
HOAs Water Forum.” The forum, which occurred in February 26, 2008, was marketed to HOA 
board members, property managers and landscape contractors and includes a general overview of 
stormwater regulations, irrigation tips, rebate opportunities and a voluntary participant survey. 
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  The City did not conduct any enforcement 
actions directly against CIA/HOAs within its jurisdiction during the reporting year. 
 
C-9.5.6    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the CIA/HOA  
program.  The City encourages the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high threat  activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.   
 
- Published information about urban runoff and stormwater pollution issues on the City’s 

website;  
- Published newsletter articles about urban runoff issues and pollution prevention in every 

edition of the quarterly Citywide newsletter; 
- Provided news releases to the City’s local newspaper covering subjects such as the City's  

Landscape Renewal Rebate Program and Stream Restoration Projects;   
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- Made relevant water quality brochures available at City Hall, the Senior Center, and the 
Community Park; 

- Televised City Council meetings on the city’s local cable access channel, including 
water-quality-related agenda items; 

- Advertised at City facilities using the County's "sad fish" stormwater pollution prevention 
artwork; 

- Participated in community events by hosting a booth with information and promotional 
materials at the annual Expo and Volunteer Connection Day events; 

- Sponsored a clean-up event site along Sulphur Creek for the Annual Inner Coastal & 
Watershed Cleanup Day; 

- Mailed information on the City's GreenBack Landscape Renewal Rebate program to all 
HOAs in the City, and provided presentations on request. 

- Annually conducted a self-certification process for HOA progress in implementation of 
applicable BMPs.   

 
Website 
 
On the City's website there are 27 different BMP fact sheets related to different land use 
activities. 
 
C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City evaluates the results of the 
assessment and determines if any program modifications are appropriate.  Overall, the Existing 
Development Program appears adequate and no modifications to the program or changes to the 
LIP are being made at this time.  However, the LIP high priority use inspection schedule only ran 
through the end of the 2005-2006 reporting period.  Therefore, with the exception of limited 
annual restaurant inspections, the City’s high priority uses have gone several years with minimal 
oversight. 
 
To address this matter, the City has retained the services of Environmental Compliance 
Inspection Services (ECIS) to perform FSE-NPDES inspections for all of the City’s restaurants 
and other high priority commercial businesses during the 2008-2009 reporting period.  These 
inspections are to include: 
 

- Update of the City’s high priority commercial/industrial business inventory. 
 
- Initial site inspections in accordance with all criteria as outlined in the City’s urban runoff 

restaurant inspection form or commercial industrial form for training and connections, 
trash storage/disposal areas, loading/unloading areas, outdoor areas, parking lots, 
landscaping, and other BMPs as applicable. 

 
- Distribution of applicable education materials and spill kits. 

 
- Issuance of written notification of all instances of non-compliance to affected 

establishments and instruction on how to obtain compliance. 
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- Return inspections for all sites found to be non-compliant at first inspection. 

 
- Coordination with City Water Quality/Code Enforcement personnel for all instances 

where an immediate or imminent threat from a prohibited discharge to any part of the 
storm-drain, storm-drain conveyance structures, creek, watershed, or other sensitive or 
potentially sensitive area is occurring or is about to occur. 
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section 10.1.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges (LIP Section 10.2 and 10.3) 
 
C-10.2.1 Organization Chart 
 
The Organization chart shown in Section A-2 of the LIP identified which Department(s) and 
staff were responsible for the implementation of this stormwater program element during the 
reporting year.   
 
C-10.2.2 Authorized Inspector Designations   
 
The City's adopted Ordinance "Ordinance of the City Council of the City of Laguna Niguel, 
California, Prohibiting Non-Storm water discharges into storm Sewers" Ordinance Nos. 94-79 
and 2003-133, identifies many of the duties of the Authorized Inspector as the responsibility of 
the City Director of Public Works/City Engineer, and those persons designated by and under his 
instruction and supervision, who are assigned to investigate compliance and detect violations of, 
and take actions pursuant to the Ordinance. 
 
A list of the City of Laguna Niguel’s Authorized Inspectors and the relevant contact information 
is provided below:   
 
Jurisdictional Summary 
 
Name Jean Jambon 
Title Public Works Inspector 
Department Public Works 
E-mail Address jjambon@ci.laguna-niguel.ca.us 
Phone Number 949-362-4345 
 
In addition to the designated City Authorized Inspector listed above, the city has also entered 
into a Water Quallity Ordinance Implementation Agreement with the Orange County Flood 
Control District to assist with some of the Authorized Inspector and Spill Responder duties. This 
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Contract allows the City to request assistance from the County's Authorized Inspector in order to 
respond to and follow up on hazardous or after-hours complaints and incidents.    
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 

• Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  

 
• Public Education (Section A-6) – various inspectors assist with the distribution of public 

education materials that provide phone numbers and encourage the reporting of spills. 
 

• New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant development post construction 
controls that are either not functioning adequately or are not being maintained, resulting 
in an on going or threatened discharge to the storm drain system. 

 
• Construction Activities (Section A-8) - assists with the identification of illegal discharges 

from construction sites. 
 

• Existing Development Programs (Section A-9) – assists with the identification of actual 
or threatened illegal discharges from industrial, commercial and residential areas. 

 
• Water Quality Monitoring Program (Section A-11) – assists with the identification of 

problem areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the city 
inspectors is included in the table below in Section C-10.2.4.  
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  The City also receives public information on water quality incidents via an email-
based Complaint Management System, accessed via the City Hall Direct link from the home 
page of the City website at www.ci.laguna-niguel.ca.us.   The telephone numbers for public use 
are as follows: 
 
During Business Hours After Business Hours 
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949-362-4337 717-628-7008 
  
 
The City advertises these numbers in addition to the established City phone numbers for various 
departments. The City also advertises the County's web site complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received.   
 
In addition to the established City phone numbers, the City also advertises the Countywide 24 
hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received.  The City has been notified that 
the County’s hotline phone number will be changing in 2008-2009, due to a relocation of the 
County offices in charge of the program. 
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
 
Jurisdictional Summary  
Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

0 0 

Other Agencies (County, 
Regional Boards) 

3 0 

Water Pollution Hotline  0 
Public (calls, e-mail) 27 0 
Businesses 0 0 
Other 0 0 
Total Number of Reports 30 

 
 
 

 
Overall, fewer complaints/incidents were reported this year as compared to the previous  year.   
Proportionately more calls came from the public, partly as a result of increased public awareness, 
but partly because fewer incidents were reported by City inspection staff, who no longer count 
minor corrections accomplished while the inspection is still in progress.   
 
One incident, characterized by the complainant resident as a likely biodiesel spill from his 
neighbor’s yard, was initially reported verbally by the City to the Regional Board as a possible 
threat to human or environmental health.  However, after investigation and laboratory testing, it 
was determined that the “spill” was not biodiesel, but simply a brownish-colored discharge of 
landscape irrigation water tinted by decaying garden debris.   
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C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspector follows specific spill response procedures that assist them when 
responding to and investigating water pollution complaints.  The response procedures generally 
include record keeping, notifications and response requests, response activities, investigations, 
clean-up activities, reporting and education/enforcement, all supported by a series of forms and 
guidance materials.   
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Laguna Niguel’s ID/IC Program, the City’s Authorized Inspector 
receives notifications and respond to a variety of water pollution complaints and incidents.  The 
tables below provide information regarding the water pollution incidents that have been reported 
and responded to within the City of Laguna Niguel’s jurisdiction.   In order to avoid duplication 
of reporting figures, only one category was used per incident (i.e.: if a complaint was received by 
city staff but referred to the County of Orange for inspection and follow up, the incident was 
reported in the Referral category only).  For the purposes of the reporting, the following 
definitions were used: 
 
Notification – An incident that is reported to the City that does not require any follow up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the storm drain system and was in the process of being cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include: oil that has leaked from a vehicle parked on the street and soaked up into the asphalt or a 
past discharge from a residence or facility. 
 
Response Request – An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to another agency – The City referred the complaint to another agency such as an   
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 0 
Complaint 0 
Response Request 30 
Referral to OCFCD or other agency 0 
Total Number of Incidents 30 
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The number of incidents reported was down somewhat from the previous year.  The geographic 
distribution of the incidents was roughly proportional to the amount of each watershed’s 
drainage area within the City. 
 
Materials Summary 
 
The water pollution complaints and response requests may involve a wide variety of materials. 
During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
Type of Materials Number of Complaints/Incidents  
Hydrocarbons 2 
Inorganic Compounds 0 
Metals 0 
Nutrients 0 
Organic Compounds 0 
Discharge Exceptions 0 
Pathogens and Coliforms 0 
Wastewater 0 
Pesticides 0 
Sediment 0 
Trash and Debris 2 
Miscellaneous 26 
Total Number of Incidents 30 

 
 
Most of the “miscellaneous” incidents reported turned out to involve groundwater seepage or 
minor landscape irrigation runoff (which are exempt discharges) reported by residents.   
 
All water pollution complaints are investigated and, when necessary due to threats to human or 
environmental health, reported to the San Diego Regional Water Quality Control Board. The 
reports consist of a verbal notification followed by a written report.  During the reporting period, 
no incidents were found to present significant threats to human or environmental health, so no 
incidents were formally reported to the Regional Board.  However, the false-alarm “biodiesel” 
complaint described above was verbally reported and investigative documentation was 
forwarded to the Board. 
 
C-10.2.7 Enforcement Summary  
 
The City of Laguna Niguel’s Authorized Inspectors undertake enforcement activities according 
to the City’s adopted Non-Stormwater Discharge Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).   A City ordinance provides for code 
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enforcement  by means of administrative citations, allowing for the imposition of civil fines 
ranging from $100 for a first violation to $500 or more for third and subsequent violations. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) 4 

Administrative Enforcement 24 

Notice of Noncompliance (NON) 2 

Administrative Compliance Order (ACO)  

Cease and Desist Order(CDO)  

Criminal Enforcement  

Misdemeanor (Mis)  

Infraction (Inf)  

Issuance of Citation (IOC)  

Other: (Specify)  

 
Administrative enforcements were the most common measure taken during this reporting year.  
 
C-10.2.8 Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of Laguna Niguel that 
are either pending, underway or that have been settled during the reporting period is reported if 
applicable.  No civil or criminal cases occurred during the reporting year.  
 
C-10.3 Illicit Connections (LIP Section 10.3) 
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The City of Laguna Niguel developed a drainage facility inspection and documentation program 
to identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited.  
 
There were no illicit connections found in the storm drain system during the reporting period.  
 
Watershed Type of Connection Resulting Action(s) 
Aliso Creek 0 0 
Dana Point 
Coastal Streams 

0 0 

San Juan Creek 0 0 
 
 
C-10.4 Source Investigations (LIP Section 10.3.4) 
 
Source investigations are conducted when an illicit discharge is detected or suspected.  Follow-
up investigations by the City are conducted in response to real-time same-day notifications from 
the County’s Dry Weather Monitoring Field Sampling Crew, regarding apparent significant 
acute pollutant discharges at the Dry Weather sampling sites within Laguna Niguel or to which 
Laguna Niguel is significantly tributary. During the reporting year, the City conducted the 
following investigations in response to same-day DWMP notifications.   
 
Date Location Notification Follow-up by City 
8/3/2007 
8/6/2008 

LNJ03P04 MBAS This drainage area is entirely single-family residential.  Field 
reconnaissance could not find any visible water as source conduit for 
the 8/3/2007 incident, or for the similar incident on 8/6/2008.  Lab 
data for the exceedance date in 2007 showed high chlorine, which 
suggests some kind of cleaning product may have been used; but in 
2008  no other monitored parameters were elevated.   The City took 
supplemental samples in August and September 2008 and found 
intermittent MBAS, but not at the levels detected by the County 
DWMP team.   City data findings are included in the Attachments. 

9/4/08 LNJ03P13 Chlorine and 
nitrate 

This drainage area is almost entirely residential but does include 
some institutional facilities.  Field reconnaissance was conducted by 
the City after notification, but did not identify any specific point 
source.   No past spikes of chlorine have been noted; the concurrent 
absence of high phosphorus suggests potable irrigation runoff or a 
swimming pool discharge.  The nitrate elevation appears more 
chronic and may be associated with chronic high cadmium, nickel 
and conductivity, likely associated with groundwater inputs (see 
Section 11).   

 
 
Good coordination continued during the reporting year between the County’s DWMP field 
sampling crews and City investigative teams in identifying real-time discharges and securing 
immediate follow-up.  However, immediate successful tracking after real-time notification was 
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stymied because the discharges did not persist long enough to be tracked up the pipe system to 
be discovered through field reconnaissance.   
 
Source investigations are also conducted when compiled seasonal Dry Weather Monitoring or 
other laboratory data shows exceptionally high concentrations for two or more consecutive 
sampling events, suggesting a possibly chronic condition.  Investigations during the reporting 
year for chronic or semi-chronic conditions are discussed in Section 11. 
  
C-10.5  Training and Outreach (LIP Section A-10.5.2) 
 
The education and training of the City of Laguna Niguel’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee.  During the reporting period the City’s 
Authorized Inspectors attended 6 committee meetings.    
 
The City also trained its inspectors by having them attend both Permittee sponsored training as 
well as other regional training and workshop opportunities.  The Permittee sponsored training are 
those training sessions that are conducted in order to present the various training modules that 
have been developed by the Permittees (see DAMP Appendix B). 
The workshops, training and/or other educational activities that have been attended by the City’s 
Authorized Inspectors are listed below.  
 
Jurisdictional Summary  
Training Conducted by County Attended by City Personnel 
Training Module and 
Training Dates 

Department Department 
Subcategory 

Number of Attendees 

Authorized Inspector 
committee series 

Public Works NPDES Coordinator` 1 

 
Other Training Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

     
 
As indicated above, the City of Laguna Niguel conducted/participated in 1 series of ID/IC-
related training sessions during the current reporting year.   
 
C-10.5.2 Outreach 
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As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on sight during an 
inspection or with a follow up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes.  The materials that specifically address these issues 
include brochures on Household Tips, Proper Disposal of Household Hazardous Materials,and 
Local Used Oil Collection Centers for South Orange County. 
 
A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary – (not including Principal Permittee efforts) 
Outreach Material Description Number Distributed 
BMP flyers 30 
Total Number Distributed  30 
 
 
C-10.6 ID/IC Program Assessment and Modifications 
 
As the last step in the program effectiveness assessment, the City evaluates its ID/IC program 
results to determine if any program modifications are necessary. 
 
During the reporting year, it was determined that all reception and dispatch staff in all City 
departments needed further training in proper routing of water quality incident complaints to the 
appropriate hierarchy of responders, in case complaints arrived at the City in non-typical ways or 
when normal program staff were unavailable.  In the upcoming year, more training for the City’s 
“back-up” NPDES Authorized Inspector(s), construction inspectors and Code Enforcement 
Officers will be conducted to ensure consistency in response procedures, reporting, and issuing 
of Administrative Citations.   
 
No revisions are proposed to the LIP Section 10 for this year. 

 
. 
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction  (LIP Section A-11.1) 
 
A countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.  The Countywide program under NPDES consists of the following five 
components: 
 
 Dry Weather Monitoring Program 
 Coastal Storm Drain Outfall Program 
 Ambient Coastal Receiving Waters Program 
 Long-Term Mass Emissions program 
 Urban Streams Bioassessment Monitoring Program 
 
The County’s evaluations under these programs are intended to inform the development 
of the City’s urban runoff control programs.  Under the Third Term Permit, the County 
findings have typically been included with the County’s annual NPDES report but have 
not necessarily been issued in time for the City to reflect the findings in the City’s 
concurrent annual report.  Modifications to the report submittal dates have been proposed 
for the Fourth Term Permit to address this issue. 
 

• The 2006 Coastal Stormdrain Outfall Monitoring studies identified that all three 
of the creeks draining partially from the City had high bacteria loads combined 
with a statistically significant relationship between bacteria loads in the creek 
discharge and exceedances in the surfzone during the AB 411 summer monitoring 
season.   Because loading is directly affected by flow rate, this finding helps 
justify the City’s strategy of pursuing landscape irrigation nuisance flow reduction 
– and, by extension, bacteria load reduction - through structural and non-structural 
means.  A strategy targeting irrigation nuisance flow reduction should also help 
reduce exceedances for nitrogen, phosphorus and chlorine identified in the Dry 
Weather Monitoring Program.  Controlled pre- and post-BMP load studies have 
been conducted in the City to help determine which strategies are effective.   
Progress on these effectiveness evaluation efforts is summarized in Section 3.3 
and discussed under Section 11.2.2 below.   

• The Dry Weather Monitoring Program database continued being developed as 
new sites were rotated into the program and 90th-percentile tolerance intervals 
became increasingly statistically validated via the accumulation of more data 
points region-wide.  Where extreme exceedances suggesting illicit discharges 
were perceptible to County field sampling crews, notifications were called in 
immediately to City investigative personnel for follow-up (see Section 10 for 
discussions and findings of real-time notifications followup). Where lab samples 
indicated persistent exceedances beyond the 90th-percentile, follow-up 
investigations were initiated by the City as soon as the chronicity of the problem 

0034188



 
SECTION C-11, Water Quality Monitoring  
 

City of Laguna Niguel C-11-3 November 15, 2008 
DAMP Appendix C-3  

 

became apparent.  Investigations of apparent chronic problems are discussed 
under Section 11.2.1.   

 
The County also conducted a watershed-specific bacteriological monitoring program 
during the reporting period on Aliso Creek under a 13225 Directive issued in 2001 and 
revised in 2005.  The 13225 data, findings and response actions were reported to the 
RWQCB in quarterly reports throughout the reporting period.   Status of the 13225 
program is summarized in Section 3 of this LIP and in the update to the Watershed 
Chapter, Section 12, compiled by the County.  More detailed evaluation of 13225 data as 
applied to the City individually is being submitted under the separate 13225 Aliso 
Directive annual report. 
 
C-11.2 City of Laguna Niguel Water Quality Monitoring Efforts 
 
In addition to the monitoring conducted by the County, the City of Laguna Niguel 
performed supplemental water quality monitoring activities to meet the following 
objective(s): 
 

1. IC/ID Follow-up Investigations and Enforcement 
2. Local BMP Effectiveness Evaluation 
3. Identifying Sources of 303(d) Impairments 

 
Monitoring conducted by Laguna Niguel in conjunction with IC/ID Investigations and 
Enforcement is reported in Section 10, specifically including follow-up investigations by 
the City conducted in response to real-time same-day notifications from the County’s Dry 
Weather Monitoring Field Sampling Team, regarding apparent significant pollutant 
discharges at the Dry Weather sampling sites within Laguna Niguel or to which Laguna 
Niguel is significantly tributary.  
 
C-11.2.1  Source Identification/Dry Weather Monitoring Program Follow-up 
 
Monitoring conducted by Laguna Niguel in response to evaluation of compiled Dry 
Weather Monitoring Program laboratory analytical data at City sites is discussed below.    
Dry Weather Monitoring sites for Laguna Niguel for the reporting year included: 
 
Random Sites (long-term trends)  Targeted Sites (Rotated throughout MS4)   
LNJ03P01      
LNL03P04     LNJ04@J03 
LNK01P07     LNJ03P04    
LNK01P08        LNJ03P13 
LNK01P09     LNL03P03 
LNJ03P05     LNL03P06 
     
Dry Weather Monitoring Data is collected between May and October, splitting the 
reporting year.  No sites were added or deleted in May 2008.  A table showing all the 
County-collected data for the above sites is attached in Appendix I. 
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Based on data analyses first received from the County in Spring 2005, the City began 
conducting follow-up monitoring in Summer 2005.   A table of City-collected data for 
Summer 2008 is attached.  The findings are summarized in the table below and discussed 
in the following paragraphs. 
 

Outfall Constituent 
exceeded T.I. 
twice in a row 
(trigger year) 

Follow-up in 2007-08 Comments/Planned Future Follow-
up 

    
J03P04 Ammonia as N 

(2006 and 2008); 
not triggered in 
2007 

2 non-consecutive T.I. 
exceedance out of 5 
Summer 2007 DWMP; 
2 consecutive in May-
June 2008 out of 3 

Upstream investigation initiated 
Summer 2008.  Field recon did not 
identify point sources.  City 
supplemental data showed consistent 
exceedances over T.I.  (see 
Attachments).  Investigation ongoing. 

    
J03P13 Nickel (2006, 

2007 and 2008) 
4 T.I. exceedances out 
of 5 in 2007 DWMP; 2 
out of 3 in 2008 

County conducted source ID in 
adjacent drainage , demonstrating 
source is groundwater derived from 
Capistrano Formation geological layer.   

J03P13 Cadmium (2006,   
2007, 2008) 

4 T.I. exceedances out 
of 5 in 2007 DWMP; 2 
out of 2 in early 2008 
DWMP. 

County conducted source ID in 
adjacent drainage , demonstrating 
source is groundwater derived from 
Capistrano Formation geological layer.   

    
J04@J03 Cadmium (2005 

and 2006); not 
triggered in 2007 
or 2008 

No T.I. exceedance in 
2007 or 2008 DWMP;  
no 2007 exceedances 
from upstream Via 
Mencia  or City’s Narco 
Channel data set  

County conducted source ID in 
adjacent drainage , demonstrating 
source is groundwater derived from 
Capistrano Formation geological layer.   

J04@J03 Nickel (2005, 
2006, 2007, 2008) 

3 out of 5 T.I. 
exceedances in 2007 
DWMP; 1 out of 1 in 
2008 DWMP; no 2007 
exceedances from 
upstream Via Mencia; 
consistent T.I. 
exceedance at Narco 
Channel through Dec 
07 

County conducted source ID in 
adjacent drainage , demonstrating 
source is groundwater derived from 
Capistrano Formation geological layer.   

J04@J03 Ammonia (2008) 2 out of 5 T.I. 
exceedances in 2008 
DWMP; no prior 
exceedances except 
once in 2008. 

2008 exceedances in June and July 
subsided by August/September 2008.  
J04 Pipe and channel are considered 
County responsibility for followup. 

J04@J03 Dissolved Oxygen 
(2008) 

2 out of 5 T.I. 
exceedances in 2008, 
not overlapping with 
the ammonia.  No prior 
exceedance history. 

J04 pipe and channel are considered 
County responsibility for followup. 

 
• At J04@J03, both cadmium and nickel concentrations were elevated over the 

90th-percentile tolerance interval in the 2005 and 2006 DWMP.  Samples for 2005 
and 2006 were taken at a point 400’ downstream of the J04 outfall.  In Spring 
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2007, a stream restoration/re-grading and sediment removal project was 
completed along the 400’reach, and the DWMP sampling location was shifted to 
directly next to the J04 outfall.  Overall the 2007 and 2008 DWMP data triggered 
exceedance followup in nickel but not cadmium. The City separately initiated 
cadmium and nickel sampling in 2006 and continuing into 2007 and 2008, both at 
the upstream end next to the J04 outfall, and the downstream end (the original 
DWMP site) under the Narco Channel Restoration Project.    City data show 
continuing cadmium and nickel elevation at both monitoring locations, with no 
readily-apparent metal-reduction benefit from the restoration.   In Spring 2008, 
the County initiated a source investigation for J04.  Their investigation concluded 
that the metals originated from groundwater seepage flowing underneath the 
concrete channel outlet structure.  The metals-laden groundwater is contributed 
from underlying Capistrano Formation geological strata.  The City’s followup 
data and the County’s report are included in the Attachments. 

• Cadmium and nickel exceeded the 90th percentile at J03P13 in 2006, 2007, and 
2008 with concentrations among the highest regionally for both constituents.  .  
J03P13 is a residential drainage area geographically contiguous to J04@J03, also 
situated over Capistrano Formation geologically.  It has been concluded that the 
cadmium and nickel exceedances at J03P13 can also be attributed to 
geological/groundwater sources.  It may be meaningful to note that J03P13 also 
ranks consistently among the lowest  in copper and phosphorus levels of all the 
DWMP sites in South Orange County, which raises the possibility that these two 
parameters may also be geologically-linked.   

• Temporarily elevated ammonia was found at both J03P04 and J04@J03.  Field 
investigations did not identify a specific point source.  The elevated ammonia did 
not appear to be associated with elevated surfactants (which would suggest 
cleaning agents) at either location.  Some association with phosphates (suggesting 
intermittent fertilizer applications) was noted on a few occasions through 
J03P04’s history since 2006, but no phosphate association was noted at J04@J03.  
Small colonies of bats are known to live in J04, whose droppings may produce 
ammonia, but bats have not been observed in the J03P04 system. 

•      
C-11.2.2 Local BMP Effectiveness Evaluation 
 
Water Quality Monitoring conducted by Laguna Niguel in conjunction with BMP 
Effectiveness Evaluations during the reporting year included: 
 

• Construction of the Narco Channel Restoration Project began in Winter 2007 
and planting was completed in September 2007. Water quality parameters 
monitored under the grant included fecal indicator bacteria, copper, nickel, 
nitrogen, phosphorus, diazinon, chlorpyrifos, malathion and dimethoate.  The full 
grant data set and evaluations were incorporated into the final Sulphur Solution 
grant report  submitted to the RWQCB in Winter 2008.  The City continued to 
take samples approximately weekly through August of 2008 (see Attachments for 
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the City’s 2008 data set).  Highlights of the Narco Channel findings were as 
follows: 

 
1. Prior to restoration, fecal coliform bacteria concentrations in the downstream 
effluent got worse compared to the upstream influent for 5 out of the 6 months 
measured under the grant; but after restoration, fecal coliform concentration 
decreased in the downstream effluent for 5 out of 7 months.  Fecal coliform bacteria 
concentrations were 30 to 70% lower during the summer post-construction 
monitoring period than during the pre-construction period.  The City continued 
bacterial monitoring on its own after the grant terminated, and found that for the 11 
months since the planting at Narco Channel was completed in September 2007, 
monthly indicator bacteria geomeans all held basically steady or dropped from 
upstream to downstream of the restoration for all but 2 of the 22 paired 
measurements.  In particular, fairly consistent and significant reduction of 
Enterococcus was seen upstream-to-downstream  (up to  -54%) through September of 
2008, in contrast to the grant’s finding from 2007 data, when Enterococcus reduction 
was not convincingly demonstrated.  This may be a result of the vegetation maturing, 
providing greater biofiltration and reducing the direct access of waterfowl to the 
stream.  
 
2. The grant data through December 2007 demonstrated that nutrient removal 

performance was not shown to improve as a result of the stream restoration.  The 
City’s data in 2008 continued to show that the restoration was not effective for 
removing nutrients.  

3. The grant data through December 2007 detected low-level pesticides in only a 
few samples.  Pesticide sampling was not continued by the City in 2008. 

4. The grant data showed an increase in cadmium and nickel concentrations in 2007 
after restoration compared to 2006 pre-restoration, causing cadmium to jump up 
to exceed the CTR acute-toxicity criteria and nickel to exceed the chronic-toxicity 
level.  A source investigation was conducted by the County in Spring 2008 as a 
follow-up.  The County determined that the elevated metals were derived from 
local groundwater, which flowed more readily into the box culvert and channel 
after the built-up muck was removed.  The County’s report is included in the 
Attachments.    In 2008, the City continued taking cadmium and metals samples 
(see Attachments) and found that the nickel levels had dropped to below the CTR 
chronic-toxicity level by Summer 2008, but cadmium continued to exceed the 
CTR acute-toxicity criteria in 2008.   

5. To estimate the proportion of local groundwater (compared to surface irrigation 
runoff) that may contribute to metals in the channel dry-weather flow, available 
data on conductivity were analyzed.  Water sources for J04 are a mix of potable 
and reclaimed supplies.  Conductivity in potable water averages 800 and local 
reclaimed water typically ranges between 1500 and 1800, with natural springs 
showing groundwater conductivity close to 9,000.  The conductivity results taken 
by the County in conjunction with the Cd/Ni source investigation suggested that 
the proportion of groundwater in Narco Channel was approximately 29%.  
Conductivity samples taken under the DWMP program going back to 2003 
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suggest a groundwater component in J04 channel ranging from 18% to 51% and     
averaging 33%.  

 
• Pre-construction and post-construction measurements of debris and soil volume, 

and concentrations of fecal indicator bacteria, nitrogen, phosphorus, cadmium, 
nickel, and copper in the soil material at catch basin sites retrofitted with debris 
gates under the “Control” component of the Sulphur Solution grant project were 
submitted with the Annual Report in November 2007.  Detailed analyses  
presented in the grant’s final report submitted to the RWQCB in January 2008 
found an average 93% reduction in trash volume, an 85% reduction in organic 
debris volume, and an 81% reduction in soil volume during the annual Fall catch 
basin cleanout.  Pollutant loads dropped 84% for nitrogen, 92% for phosphorus, 
87% for nickel, and 85% for cadmium.  The substantial reduction in organic 
debris was anticipated, but the reductions in soil volume and particulate-
associated pollutant load was not expected, due to the relatively large size of grate 
openings on the debris gates.  This finding suggests that debris gates may present 
a good opportunity to address anthropogenic sources of metals-related toxicity 
and non-organic nitrogen and phosphorus constituents.    

 
• Pre- and post-renewal square footage measurements for the City’s pilot 

“GreenBack Landscape Renewal Rebate Program” were collected until October 
2006, but findings were not analyzed and reported until January 2008 in the 
Sulphur Solution final grant report.  The theoretical effectiveness of the program 
was calculated using estimated performance factors developed as part of the 
Project Assessment and Effectiveness Plan (PAEP).  The project was estimated to 
achieve an overall  of 61% reduction in water and fertilizer demand, an overall 
reduction of 64% in irrigation nuisance runoff, and a reduction in small-storm 
runoff averaging 18%.  It should be noted that no direct field measurements of 
effectiveness on water quality were included in the “Prevention” component of 
the grant.   

 
• A landscape-modification/pollution-prevention incentive program known as the 

SmarTimer/Edgescape Evaluation Project (SEEP) was initiated in 2006 by the 
Municipal Water District of Orange County as lead agency in partnership with 10 
cities under the Urban Stormwater grant program.  Unlike the GreenBack 
program under the Sulphur Solution grant, the SEEP included direct pre- and 
post-retrofit measurements of water consumption, low-flow urban runoff and 
pollutant constituents (bacteria, nutrients, conductivity and DOC) from 23 pre-
selected subdrainages throughout South Orange County, including two single-
family residential neighborhoods in the Aliso watershed within Laguna Niguel. 
Pre-retrofit and post-retrofit monitoring extended from late in May to mid-August 
in 2007 and 2008, respectively.  Program participation rates varied widely in the 9 
monitored single-family residential neighborhoods.   Participants in Laguna 
Niguel implemented structural BMPs on almost 60,000 square feet of 
landscaping, representing 3.5% of the irrigated area in the LNH15-ABC 
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neighborhood and 32.1% in the LNH15-AB area.   Preliminary analysis showed 
the following results for surface runoff rates: 

 
SEEP Area ID Pre-retrofit runoff 

rate from irrigated 
area, average 
inches/day 

Post-retrofit runoff 
rate from irrigated 
area, average 
inches/day  

Control areas (n=3) 0.278 0.087 
Retrofitted areas (n=6) 0.643 0.057 
LNH15-AB 0.256 0.155 
LNH14-ABC 0.029 0.072 

 
These data demonstrate that the pre-retrofit runoff rate from the Laguna Niguel 
neighborhoods was lower than from the control areas or the retrofitted areas on 
average.  Possibly due in part to these lower starting points, the post-retrofit runoff 
reduction for LNH15-AB, at -0.101”/day, was not as great as the average -0.586”/day 
reduction for retrofitted areas; and LNH14-ABC runoff actually increased slightly by   
+0.0.04”/day post-retrofit – but was still below the post-retrofit control average runoff 
rate.  In general, it would seem reasonable to observe that the ability to measure the 
effectiveness of a runoff-reduction program for single-family areas would be hindered 
by the unknown runoff-reducing or runoff-increasing changes that may have been 
made concurrently by non-participating households, which represented the vast 
majority of all the study areas.  

 
• Conductivity data collected under SEEP from the storm drains was compared 

with conductivity in the source waters as a means of estimating the relative 
contribution of groundwater/seepage inputs into the MS4 systems, compared to 
surface irrigation runoff.  In Laguna Niguel, potable water has a conductivity of 
about 800. Ggroundwater conductivity was approximated as the highest single-
sample result from a given storm drain.  Groundwater conductivity at LNH15-AB 
was estimated as 3,280 and at LNH14-ABC as 7,950.  Findings are summarized 
below:   

 
SEEP Area ID Pre-retrofit 

average 
conductivity 
in the storm 
drain 

Post-retrofit 
average 
conductivity in 
the storm 
drain 

Estimated % 
of total average 
runoff 
attributed to 
irrigation 
surface runoff, 
pre-retrofit 

Estimated % 
of total average 
runoff 
attributed to 
irrigation 
surface runoff, 
post-retrofit 

Control areas (n=3) 1161 1779 85.4% 65.2% 
Retrofitted areas 
(n=6) 

1491 2413 86.8% 73.8% 

LNH15-AB 1631 1,354 66.5% 77.7% 
LNH14-ABC 2478 4456 76.5% 48.9% 

 
The findings for the control areas and cumulative retrofitted areas tended to confirm 
the runoff rate analysis, suggesting that as surface runoff rate decreased, the 
proportion of surface runoff in the storm drain also decreased.  However, the findings 
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in Laguna Niguel were more equivocal, suggesting that the surface runoff percentage 
in the storm drain increased while the runoff rate decreased in LNH15-AB; and that 
the surface runoff proportion decreased while the runoff rate increased in LNH14-
ABC.  The proportional analyses may have been skewed by surface factors (such as 
fertilizers) that may have contributed to surface runoff conductivity in some areas; 
and/or by the assumption that groundwater seepage inputs would have had   
conductivity that was consistent over both pre- and post-retrofit conditions for each 
area. 
• For the pollutant constituents measured under SEEP, phosphorus compounds 

increased and nitrogen compounds decreased at both Laguna Niguel 
neighborhoods when comparing the pre- to post-retrofit condition. The fecal 
coliform geomean in the storm drains decreased significantly from pre- to post-
retrofit at the LNH14-ABC neighborhoods where the runoff rate increased 
slightly, but fecal coliform increased at the LNH15-AB neighborhood where the 
runoff rate decreased.  Graphs showing the pollutant constituent data for the two 
Laguna Niguel neighborhoods are included in the Attachments.  It is important to 
note that the graphed SEEP data for bacteria is shown in arithmetic means.  
Geometric means for the bacteria results are summarized in the following table: 

 
Study Area Fecal coliform, pre-

retrofit geomean, 
MPN/100 ml 

Fecal coliform, post-
retrofit geomean, 
MPN/100 ml 

LNH15-AB 6764 16,727 
LNH14-ABC 4181 1550 

 
 
•  EBEEP, a field measurement program similar to SEEP but directly evaluating the 

urban-runoff flow-and-pollutant reduction benefits of educational (as opposed to 
structural) BMPs in pre-selected residential neighborhoods, was initiated during 
the reporting year by the University of California and UC Cooperative Extension 
under a grant the CALFED Proposition 50 Drinking Water Quality program.  The 
City of Laguna Niguel has two neighborhoods in the Salt Creek watershed 
enrolled in this study – i.e., half of the four sites enrolled in Orange County.  One 
of the Laguna Niguel neighborhoods was selected to receive intensive outreach 
from UCCI through neighborhood workshops, a bi-monthly newsletter, and home 
site visits made by certified UCCE Master Gardeners between Summer 2007 and 
Spring 2008.  Storm drain sampling of flow rates, pesticides, nutrients, and fecal 
indicator bacteria is ongoing.  Complete data are not yet available for all 
parameters.   Data from October 2006 to May 2008 detected diazinon in 92%, 
chlorpyrifos in 79%, and fipronil in 98% of the Orange County samples.         
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C-11.3 Water Quality Monitoring Program Assessment and Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Niguel and 
the County of Orange, as Principal Permittee, evaluate the Water Quality Monitoring 
program and determine if any program modifications are necessary: 
 

• The Dry Weather Monitoring Program has been useful in identifying 
chronic/semi-chronic impairment conditions for lab-analyzed constituents, but  
investigative effectiveness in linking these impairments to anthropogenic sources 
has been mixed. The most convincing conclusion has been last year’s finding that 
reclaimed water is a source of impairment, which was based on the recurrence of 
a specific cluster of constituents (ammonia, nitrate, chlorine) at several DWMP 
sites, and on data provided by the local water/sewer agency showing these 
constituents at even higher levels in reclaimed water.  

• The DWMP, combined with data findings from grant projects, may turn out to be 
especially helpful in investigations into non-anthropogenic sources.   In the case 
of cadmium and nickel exceedances, typical anthropogenic sources couldn’t be 
convincingly correlated geographically to the exceedance locations. A mapping-
based analysis approach was initiated by the County during the reporting year, 
resulting in useful findings that certain natural geological formations could be 
important contributors of some constituents historically labeled as “pollutants.”   
These types of mapping efforts will be expanded in the coming years to determine 
whether clearer geographic/geologic correlations can be established.   In 
particular, the possible correlation of non-anthropogenic metals with toxicity and 
bioassessment findings should be considered. 

 
Overall, the City’s Water Quality Monitoring program is considered to be producing data 
that have been useful in demonstrating BMP effectiveness (or lack of effectiveness), and 
have helped identify and confirm sources of “impairments”, both anthropogenic and non-
anthropogenic.   Specific monitoring targets in the City will evolve in the coming year 
and evaluations will be more geographically based, but no modifications are proposed to 
be made to the overall framework in the Water Quality Monitoring section of the City’s 
LIP.    
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O&M EXPENDITURES - ACTUAL 
FY 07-08

Total, All Functions Admin Trash DF Maint Sweeping EPR Fert/pest PubEd NPS HHW Newdev Constr Exist dev ID/IC Regional  FY07-08 0&M 
BUDGET 
(excluding 
personnel) 

FY08-09 O&M 
BUDGET 
(excluding 
personnel)

EXPENDITURES
Program Admin 2.0 - (staff time only) 0 -                  0
Trash & Debris 5.0 - new trash 
receptacles and lids 2,695 5,000               0
Trash & Debris - special event litter 
containers and disposal costs (concerts, 
seasonal events are all 'sponsored' by 
CR&R at no addit cost)

0 -                  0
Trash & Debris - dog bag dispensers & 
bag refills 13,000 12,500             13,000
Drainage Facility Maint - storm drain 
maintenance (37) 76,965 151,347           99,382
Drainage Facility Maint - mitigation 
monitoring 15,787 20,448             28,861
Drainage Facility Maint - drain video 
inspections 1,360 5,000               8,640
Drainage Facility Maint - Wetlands 
maintenance, routine and extra work 269,050 185,000           188,944
Drainage Facility Maint - stenciling 16,367 18,000             19,633
Drainage Facility Maint - gates & 
fencing 1,947 15,788             23,841
Street Sweeping 5.0 (32) 179,019 180,000           189,000
Environmental Performance Reports 
- 5.0 (staff time only) 0 -                  0
Pesticide & Fert Management 5.0 - 
(staff time only) 0 -                  0
Public Information on NPS 
Awareness 6.0 - materials 
development, printing, distribution by 
City, & special events 4,355 19,048             11,693
Public Inf NPS - contribution to 
NPDES cost-share, 25% 38,816 45,576             44,420
Public Inf - HHW - contribution to 
NPDES cost-share, 5% 7,763 9,115               8,884
New Dev (staff time only) 0 -                  0
Construction (staff time only) 0 -                  0
ID/IC  - water quality testing , 25% 
(37) 9,151 12,750             15,419

Regional program - Aliso monitoring 30,619 35,000             42,715
Regional program - IRWMP 0 40,000             60,000
Regional program - contribution to 
NPDES cost-share, 70% 108,686 127,614           124,376
Regional program - watershed 
studies 0 60,000             60,000
Regional program - professional 
services, other (37) 47,919 58,187             46,256
Regional program - water quality 
testing, 75% 27,454 38,250             48,750

TOTAL EXPENDITURES 0 0 15,695 381,476 179,019 0 0 43,171 7,763 0 0 0 9,151 214,678 1,038,623 1,033,814
TOTAL PERSONNEL COST 
(including vhicles where 
appropriate)

589,875 141,838 11,902 71,923 0 6,574 5,817 30,382 0 32,310 113,365 86,889 17,964 70,912

TOTAL EXPENDITURES + 
PERSONNEL COST 589,875 141,838 27,597 453,399 179,019 6,574 5,817 73,553 7,763 32,310 113,365 86,889 27,115 285,590
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C-5.A   ATTACHMENT 1 - QUESTIONAIRE 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 

 
Indicate which of the following litter control programs, such as municipal litter ordinances, 
provision of public trash receptacles, periodic clean-up programs and/or “city beautification day” 
type events where a special effort is made to collect household trash.   
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
Others  
 
  
 
C-5.A.2 Solid Waste Collection/Recycling 
 
 
 
The total quantity of solid waste collected during the reporting period is as follows: 
 
Weight in Tons 
64238 
 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
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Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 840 
[B]Total Number of Catch Basins in City (#) 1400 
Total Number of Catch Basins Inspected (#) 1200 
[A]Total Number of Catch Basins Cleaned in 
City (#) 

1120 

[P]Percentage of Catch Basins Cleaned (%) 80 
Total Volume of Material/Debris 
Removed<br/>(To convert subic yards to tons: 
use 1.55 tons per cubic yards of material) 

161 

Method of Material/Debris 
Removal:<br/>Vacuum Truck 

 

Hand Crews 100 
Others  
 
Status of BMP Implementation 
 
Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance 
Staff - Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance 
Staff - Conduct 
intermittent 
inspections 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance 
Staff - Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least 
annually - Use 
vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least 
annually - Use 
manual labor 

 
 

 
 

 
 

 

Source and Treatment     
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Control - Clean catch 
basins at least 
annually - Plug inlet 
during cleaning 

   

Source and Treatment 
Control - Clean catch 
basins at least 
annually - Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently 
as needed - Clean at 
pipeline gradient 
changes 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently 
as needed - Other 

 
 

 
 

 
 

 

Treatment Control - 
Clean dissipators as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Are there any dry weather sewer diversions in place 

 
 
If yes, please provide information on the diversions. 
 
Date 
Started 

Channel 
Name 

Location of 
Diversion 

Costs For 
Diversion 
Setup 

Costs for 
Diversion per 
Gallon 

Amount of 
Flow Diverted 

      
 
 
Did you evaluate the need for additional drainage facility sewer diversions for dry weather flows 
within your jurisdiction? 

 
 
 
If yes, to the extent that you can, please provide the following information on the evaluation(s). 
 
Channel 
Name 

Location 
of 
Diversion 

Costs for 
Diversion 
Setup 

Costs for 
Diversion 
Per Gallon 

Amount of 
Flow 
Diverted 

Status 
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Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer 
(if available) 

Number Implemented Type of Analysis 

Aliso 
Creek 

trash screens, 
Stream 
restoration 

United 
Stormwater 

47 bacteria, nutrients, 
habitat 

Dana Point 
Coastal 
Streams 

    

San Juan 
Creek 

    

 
 
C-5.A.4 Catch Basin Stenciling  
 
 
 
Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-stenciled 
this reporting period 

1400 «Percentage_Catch_Basins» 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
 

Type of Application(s) Used % Used 
Spray Paint  
Curb Markers  
Heat Application 100 
Adhesives  
Others  
 
 
Phrase Used Yes/No 
No Dumping Drains to Ocean  
 
The following organizations were used to perform stenciling.  
 
Volunteer/ Other Organization Number of Catch Basins 

They Re-Stenciled During 
the Reporting Period 
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C-5.A.5 Street Sweeping            
                                                                                                                                                                                    
We contract out. But are not aware that the sweepers used in this City were purched this year. 
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 

 
 
 
If yes, how did you consider pollutant removal effectiveness prior to the purchase of equipment 
or establishment of a new contract? 
 
 Considered 
Manufacturer Specifications  
Technical Documents  
Other  
 
 
 
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum  
Brush assisted  
Regenerative Air 2 
Other  
 
 

Total Weight Collected 
for Fiscal year (tons) 

Sweeping Frequency (i.e. 2 times per 
month) 

Percentage Collected Material Type 

Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial Residential 
 
NoRowName 

«Total_Weig
ht_Collected_
Commercial» 

«Total_W
eight_Coll
ected_Ind
ustrial» 

«Total_Weig
ht_Collected
_Residential
» 

«Sweeping_
Frequency_C
ommercial» 

«Sweepin
g_Freque
ncy_Indus
trial» 

«Sweeping_
Frequency_R
esidential» 

«Percent_Co
llected_Com
mercial» 

«Percent_
Collected
_Industria
l» 

«Percent_Co
llected_Resi
dential» 
 

 
 
How is the % determined? Determined 
Estimates  
Studies  
Others  
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Question Yes/No How Often By What Means 
 
Parking restrictions for street 
sweeping? 

 Weekly Posted selected streets 
only 
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

   
 

 
Are streets inspected for sweeper 
effectiveness? 

 Weekly Public Works staff, 
residents 
 

 
 
C-5.A.6 Household Hazardous Waste Collection  
 
 
 
Question Yes/No How Many Times Per Year 
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days? 

  

 
  
 
If yes, please also fill out the table below categorizing your waste.  
 
Category – Type of Waste Amount of Waste 

Collected (Pounds)
Flammable & Poison - Flammable Solid/Liquid  
Flammable & Poison - Bulked Flammable Liquids  
Flammable & Poison - Oil-Based Paint  
Flammable & Poison - Poison (Excl aerosols)  
Flammable & Poison - Reactive & Explosive  
Acid - Inorganic Acid  
Acid - Organic Acid  
Base - Inorganic Acid  
Base - Organic Acid  
Oxidizer - Neutral Oxidizer  
Oxidizer - Organic Peroxides  
Oxidizer - Oxidizing Acid  
Oxidizer - Oxidizing Base  
PCB Containing - PCB Containing Paint  
PCB Containing - Other PCB Waste  
Aerosol - Corrosive Aerosols  
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Aerosol - Flammable Aerosols  
Aerosol - Poison Aerosols  
Reclaimable - Antifreeze  
Reclaimable - Car Batteries  
Reclaimable - Fluorescent Bulbs  
Reclaimable - Latex Paint  
Reclaimable - Motor Oil/Oil Products  
Reclaimable - Oil Filters  
Reclaimable - Mercury (Metallic)  
Other - Medical Waste  
Other - Household Batteries  
Other - Other  
Abestos  
 
 
Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Gran 
Ends on 

Have you 
quantified the 
amount of oil 
collected as part 
of the grant? 

Motor 
Oil/Oil 
Products 
Collected 
(gallons) 

Oil Filters Collected 
(units) 

 
 

     
 

 
 
 
 
C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
 
 
A.   Fertilizer Management 
 
Question Yes/No Specify (if needed) 
Did a city personnel apply fertilizers in your 
jurisdiction? 

 
 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

 
 

 

Did a city personnel determine which type of 
fertilizer to use? 

 
 

 

Did a contractor determine which type of 
fertilizer to use? 

 
 

 

Did a city personnel determine the fertilizer 
application rates? 

 
 

 

Did a contractor determine the fertilizer 
application rates? 

 
 

 

Did a city personnel determine the timing of   
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fertilizer applications?  
Did a contractor determine the timing of 
fertilizer applications? 

 
 

 

Did a city personnel determine the application 
methods of fertilizers? 

 
 

 

Did a contractor determine the application 
methods of fertilizers? 

 
 

 

Did a city personnel store the fertilizers?  
 

 

Did a contractor store the fertilizers?  
 

 

Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

 

Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

A soil sample is taken every two 
years to determine fertility. 

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

Contractor determines settings 

If Yes, How is calibration done? (Please specify)  
 

per the instructions on the bag. 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 
 

 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

 
 

By sweeping the material up. 

Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

151 

 
 
Brand Name Nitrogen Phosphorus Potassium Total Amount 

Applied (lbs) 
Tri C 6 2 4 78100 
Soil Buster    119392 
Royal  15 15 15 0 
Turf Supreme 16 6 8 66892 
Turf Gold 25 5 5 6052 
Nitra King 22 4 4 25702 
Grow Power 5 3 1 2960 
 
Please list the types and quantities of fertilizers that were applied in your jurisdiction during the 
last fiscal year.  If both city personnel and contractors apply fertilizers, please provide 
information for each of them. 
 
B. Pesticide Management 
 
Question Yes/No Specify (if needed) 
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Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)   
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?   
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   
Do you monitor Insects/Mites: Others? (Specify)   
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   
Do you monitor Diseases: Other? (Specify)   
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

  

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative 
Extension? 

  

Do you identify pests from Internet?   
Do you identify pests from Pest Control 
Advisor? 

  

Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)   
Did a city personnel apply insecticides/miticides 
in your jurisdiction? 

  

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

  

Did a city personnel apply herbicides in your 
jurisdiction? 

  

Did a contractor apply herbicides in your 
jurisdiction? 

  

Did a city personnel apply fungicides in your 
jurisdiction? 

  

Did a contractor apply fungicides in your 
jurisdiction? 

  

Did a city personnel apply molluscides (i.e. snail   
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baits) in your jurisdiction? 
Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide saftey? 

  

Do you calibrate the equipment used for the 
application of pesticides? 

 Contractor 

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 Contractor each application 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 Settings on sprayer?spreader 

Do you have written procedures in place to deal 
with pesticide spills? 

 Contractor 

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

  

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 

  

Do you typically clean up small spills of 
pesticides by Sweeping? 

  

Do you typically clean up small spills of 
pesticides by Washing? 

  

With the left over pesticide from an application, 
do you store for the next job? 

  

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

  

With the left over pesticide from an application, 
do you ... (Please specify). 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

 Contractor 

The location where you rinse your spray   
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equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 
The location where you clean vehicles used to 
transport pesticides is at your own facility. 

  

The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

  

The location where you clean vehicles used to 
transport pesticides is at the application site. 

  

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you sweep/blow. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you wash. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

  

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 32.5 acres approximately 

How many acres of insecticides/miticides were 
applied? 

  

How many acres of herbicides were applied?  30 
How many acres of fungicides were applied?   
How many acres of molluscides (i.e. snail baits) 
were applied? 

  

 
 
Please list the types and quantities of pesticides that were applied in your jurisdiction during the 
last fiscal year.  Please obtain this information directly from pesticide use reports submitted to 
the Agricultural Commissioner.  If city personnel and contractors apply pesticides, please 
provide information for both. 
 
     Category of 

Pesticide 
Brand Name EPA Registration 

Number 
% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

 
Dimension 270-G 

7001-375 0.27 5285 poun
ds 

    
 

 
Razor 

00228-00366-ZB-
00000 

41 112.9 gallo
ns 

    
 

 
Fusilade II 

100-1084 24.5 46 onces     
 

 
 
C. Integrated Pest Management 
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Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

 Contractor 

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

  

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

  

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

  

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

  

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

  

An alternative to pesticides was used: Weeds - 
Fabric for suppression 

  

An alternative to pesticides was used: Weeds - 
Adjust mowing height 

  

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

  

An alternative to pesticides was used: Weeds - 
Flaming 

  

An alternative to pesticides was used: Weeds - 
Landscape design 

  

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

  

An alternative to pesticides was used: Diseases 
- Irrigation 

  

An alternative to pesticides was used: Diseases 
- Plant selection 

  

An alternative to pesticides was used: Diseases 
- Pruning 

  

An alternative to pesticides was used: Diseases 
- Fertilization 

  

An alternative to pesticides was used: Diseases 
- Landscape design 

  

An alternative to pesticides was used: Diseases 
- Other (Please specify) 

  

An alternative to pesticides was used: Insects - 
Biological control 
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An alternative to pesticides was used: Insects - 
Plant selection 

  

An alternative to pesticides was used: Insects - 
Pruning 

  

An alternative to pesticides was used: Insects - 
Physical Removal 

  

An alternative to pesticides was used: Insects - 
Landscape Design 

  

An alternative to pesticides was used: Insects - 
Other (Please specify) 

  

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Bob Makie Off. (714) 636-0064 
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Figure C-5-2 

BMPS IMPLEMENTATION FOR MUNICIPAL LAND USES AND ACTIVITIES 
REPORTING YEAR 2007-08 

 
 

 
Area or Activity 

 
Minimum Designated BMPs for High Priority Municipal Areas and 
Activities 

 
BMPs 
Implemented 

 
Roads, Streets & Highways 
 
# Programs: 1 - sweeping 
                    1 - repairs/rehab 
 

 
1.  Housekeeping:  Sweep streets at least monthly. 
2.  Preventive Maintenance:  Notify residents and businesses of street 
sweeping schedules to encourage them to keep parked cars off the 
street at those times. 
3.  Preventive Maintenance:  Conduct repairs in dry weather. 
4.  Material and Waste Handling:  When conducting street repairs, 
prevent construction materials and wastes from entering the MS4.  
5.  Site Management:  Keep repair washwater and sediment out of the 
MS4. 

 
Yes - 1   
Yes - 1 
 
 
Yes - 1 
Yes - 1 
 
Yes - 1 
 

 
Parking Facilities 
 
# Facilities: 9 
 

 
1.  Housekeeping:  Sweep or vacuum parking areas at least monthly. 
2.  Preventive Maintenance:  Clean out parking lot drain inlets as 
needed and at least once before the wet season. 
3.  Preventive Maintenance:  Conduct repairs during dry weather. 
4.  Material and Waste Handling:  Prevent repair materials or wastes 
from entering drain inlets. 
3.  Material and Waste Handling:  If cleaning oily deposits or other 
spills, use absorbent materials and prevent any discharge to parking lot 
drain inlets or MS4. 

 
Yes - 9 
Yes - 9  
 
Yes - 9  
Yes - 9  
 
Yes - 9  

 
Flood Management Projects 
and Flood Control Devices 
# Facilities: 1 
 
 

 
1.  Preventive Maintenance:  Regularly inspect treatment wetlands and 
remove any flow obstacles. 
2.  Housekeeping:  Remove trash and debris from treatment wetlands 
at least once annually before the rainy season. 

 
Yes - 1 
 
Yes - 1 

 
Sanitary Sewage Collection 
System and Treatment Works 
(owned and operated by 
separate agencies) 

 
1.  Spill Response:  If observed or when notified of sewage leaks or 
spills, assist separate Agency  to keep sewage from entering the MS4. 
2.  Spill Response:  Develop and implement notification procedures for 
sewage spills to the MS4 from sewer system and private laterals. 

 
Yes - 1 
 
Partial - 1 

 
Municipal Separate Storm 
Sewer System 
 
# Programs : 1 
 

 
1.  Housekeeping:  Annually inspect and clean drainage structures as 
needed. 
2.  Preventive Maintenance:  Conduct intermittent supplemental visual 
inspections during the wet season and provide additional cleanout as 
appropriate. 
3.  Housekeeping:  Maintain appropriate records of cleaning and 
inspections. 
4.  Waste Handling:  Provide for laboratory analysis of representative 
sample(s) of removed material to ensure it does not meet EPA 
hazardous waste criteria. 
5.  Waste Handling:  Properly dispose of removed materials at a landfill 
or recycling facility. 
6.  Spill Response:  Prevent and/or clean up any discharges during the 
course of MS4 maintenance operations. 
7.  Preventive Maintenance:  Label all catch basins with  ANo Dumping - 
Drains to Ocean@. 
8.  Preventive Maintenance: Repair damaged gutters, v-ditches and 
pipes as needed. 

 
Yes - 1 
 
Yes - 1 
 
 
Yes - 1 
 
Yes - 1 
 
 
Yes - 1 
 
Yes - 1  
 
Partial – 1  
 
Partial - 1 

 
Storage Yards 
  
# Facilities: 2 
 

 
1.  Materials Handling:  Protect material stores from concentrated surface 
rain flows.  
2. Housekeeping:   Keep exterior storage and maintenance areas tidy. 
3.  Materials Storage:  Exterior storage of chemical materials should be in 
watertight containers. 

 
Yes - 2  
 
Yes - 2  
Yes - 2  
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4.  Materials Storage:  Do not store hazardous materials directly on the 
ground.  Use secondary containment. 
5.   Materials Storage:  Do not store hazardous materials at remote job 
sites.  Keep in a secured storage area. 
6.   Pollution Prevention:  Steam cleaning or  degreasing of engines is 
prohibited at municipal yards. 
7.  Waste Handling:  Prevent wash or rinsewaters or cleaning agents from 
entering the storm drain system. 
8.   Spill Response:  Clean up spills and leaks promptly upon discovery. 
9.  Preventive Maintenance:  Maintain equipment so as to prevent oil or 
gasoline leaks onto pavement or streets. 
10.  Spill Response:  Stockpile spill cleanup materials where they are 
readily accessible. 
11.  Spill Response:   Sweep, scoop up or absorb exterior spills instead of 
washing down. 

Yes - 2  
 
Yes - 2 
 
Yes - 2 
 
Yes - 2  
 
Yes - 2  
Yes - 2  
 
Yes - 2  
 
Yes - 2  

 
 

 
Minimum Designated BMPs for Low Priority Areas 
and Activities 

 
 

 
Parks 
 
# Facilities:31 
 

 
1.  Waste Handling:  Keep green wastes and grass clippings out of 
drain inlets.  Clean up and remove immediately after mowing or 
trimming. 
2.  Materials and Waste Handling:  Keep landscape chemicals, 
fertilizers and amendments out of drain inlets.  Clean up and remove 
from paved areas and gutters immediately after chemical or fertilizer 
treatment. 
3.  Waste Handling:  Provide covered litter receptacles in busy 
pedestrian areas.  Clean out regularly to prevent overflow. 
 
 

 
Yes - 31 
  
 
 
Yes - 31   
 
 
 
Yes – 31 
 
 
 
 
 
 
 
 
 
 
 

 
Public Buildings  
 
# Facilities: 2 
 

 
1.  Waste Handling:  Prevent wash or rinsewaters from entering the 
storm drain system. 
2.  Materials Handling:  Prevent cleaning agents and other 
maintenance materials from entering the storm drain system. 
3.  Waste and Materials Handling:  Prevent repair and construction 
materials or wastes from entering storm drains. 
4.  Waste Handling: Keep exterior trash storage areas tidy and store 
trash in covered watertight containers. 

 
Yes - 2  
 
Yes - 2  
 
Yes - 2  
 
Yes - 2  

 
Sports Facilities 
# Facilities: 3 
 

 
1.  Waste Handling:  Provide covered litter receptacles in busy 
pedestrian areas.  Clean out regularly to prevent overflow.  

 
No - 3 

 
Open Space 
# Facilities: 3 
 

 
1.  Waste Handling:  Remove trash or debris as needed from open 
channels. 

 
Yes – 4   

 
Roadway Slopes 
# Facilities: 6 
 

 
1.  Preventive Maintenance:  Repair any v-ditches that have cracked or 
displaced in a manner that accelerates erosion. 

 
Yes - 6  

 
 

 
 

 
 

 
Aliso Creek (bacteria, 
nutrients, toxicity) and San 

 
Additional Controls for Areas Tributary to 303(d) 
Impaired Water Bodies  

 
The listed 
Additional Controls 
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Juan Creek (bacteria) 
watersheds are considered 
impaired.  Bracketed notations 
indicate constituent addressed 
by each listed BMP. 

 
 

for 303(d) areas 
will be applied 
Citywide to simplify 
administration. 

 
Landscaping maintenance 
 
# Programs: 1 - Streetscape 
                    1 -  Parks 
                     1 – Wetlands 
 

 
1.  Waste Handling:  Keep green wastes and grass clippings out of 
MS4. [bacteria] 
2.  Erosion Control:  Keep dirt and soil amendments out of MS4. 
[bacteria, nutrients] 
3.  Materials Handling:  Keep landscape chemicals and fertilizers out of 
MS4. [toxicity, nutrients] 
3.  Preventive Maintenance:  Prevent sprinkler overspray onto street 
pavements. [all] 
4.  Preventive Maintenance:  Equip all irrigation systems with automatic 
rain sensing shut off devices. [All] 
5.  Waste Handling:  Remove pet or other animal feces by scooping, 
sweeping or wiping.  If needed, direct any hose-down water to 
landscaped areas. [bacteria] 
 
 

 
Partial – 1 
Yes - 2 
 
Yes - 3 
 
Yes - 3 
 
Yes - 3 
 
 
Yes - 3 
 
Yes - 3 
 

 
Certain Laguna Niguel public 
streets discharge to NCCP 
ESAs with Wildlife Beneficial 
Use but flow does not reach 
receiving waters except in 
major storms.. 

 
Additional Controls for Areas and Activities Within or 
adjacent to or discharging directly to 
Environmentally Sensitive Areas 

 
NCCP Wildlife 
Habitat areas are 
considered 
sensitive to toxics, 
and sediments.  

 
Roads, Streets & Highways 
# Programs: 1 
 

 
1.  Pollution Prevention:  Do not conduct road repair or rehabilitation 
activity when rain is imminent. [toxics, sediment] 
2.  Materials Handling:  Do not store hazardous materials at remote job 
sites.  Keep in a secured storage area. [toxics] 

 
Yes - 1 
 
Yes - 1 

 
Municipal Separate Storm 
Sewer System 
# Programs: 1 
 

 
1.  Erosion Control:  Provide energy dissipators below pipe or culvert 
outfalls. [sediment] 

 
Yes - 1 

 
 

 
 

 
 

 
Applicable to all municipal 
areas and activities where 
landscaping occurs, including 
Parks, Roadway  Slopes, 
Public Building Grounds, 
Parking Lot Landscaping, and 
Sports Facility landscaping. 

 
BMPs for Management of Pesticides, Herbicides and 
Fertilizers 

 
 

 
# Programs: 1- streetscape 
                    1 – parks 
                     1 - wetlands 
 

 
1.  Materials Handling:  Strictly adhere to all federal, state and local 
laws and regulations governing the use, storage and disposal of 
fertilizers and pesticides. 
2.    Materials Handling:  All pesticide application activities shall be 
supervised by Certified Pest Control Applicators. 
3.   Pollution Prevention:  Utilize biological controls for pest species 
where feasible. 
4.   Preventive Maintenance:  Do not apply landscape pesticide or 
herbicide chemicals when rain is imminent. 
5.  Preventive Maintenance:  Do not operate irrigation systems after 
chemical treatment until all liquid chemical applications have fully dried. 
6.  Pollution Prevention:  Retain or vegetate with native plant species 
wherever determined appropriate, as feasible. 
7.   Spill Response:  Immediately clean up any spilled or excess 
chemicals or fertilizers. 
8..  Preventive Maintenance:  Utilize appropriate Integrated Pest 
Management strategies. 

 
Yes - 3 
 
 
Yes - 3 
 
Yes - 3 
 
 
Yes - 3 
 
Yes - 3 
 
Yes - 3 
  
Yes - 3 
 
Yes - 3 
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City of Laguna Niguel Local Implementation Plan       Revised 11/07 
Municipal Activities 

  
 
 
 
 

 
Applicable to ALL municipal 
areas and activities. 

 
Pollution Prevention Requirements 

 
 

 
General 
# supervisory staff - 17  
# maintenance contracts - 6 
 

 
1.  Require all operations, maintenance and emergency response 
personnel to be trained in relevant Best Management Practices. 
2.  Incorporate relevant Best Management Practices into contractual 
requirements for operations, maintenance and emergency response 
contractors. 

 
Yes - 17 
 
Yes - 6 

 
Vehicle and equipment 
maintenance 
# vehicles - 15 

 
1.  Regularly inspect municipal vehicles and equipment for leaks. 
2.  Use commercial car wash, equipment cleaning, repair, and fueling 
services  and facilities to the extent feasible instead of performing these 
activities at municipal sites. 

 
Yes - 15 
Yes - 15 
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Yosemite Park     
Address (if applicable): 24481 Yosemite Road 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 To June 30, 07     
Past Problems Identified on Previous EPR Form:  Trash cans do not have lids. 
Lids installed 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
           Yes                                                                                         12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To  June 30, 08 
How Many Inspections Have Occurred During the Reporting Period: 1  
Dates of Inspection(s):  June 08 
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
  

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                          Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                 
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Water Treatment for Wetlands    
Address (if applicable): Varies around the City. 
Contact person/ title: Nancy Palmer: Water Manager/City Landscape Architect 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 30, 07      
Past Problems Identified on Previous EPR Form: None 
 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From  July 07 to June 30, 08   
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s):  June 08 
Current Problems/Issues Identified: None. 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                  Start Date                   Completion Date   
 
 

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                              Date: June 08   
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                   
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Vista Plaza Park     
Address (if applicable29541 Vista Plaza 
Contact person/ title: Jerry Sollum:  Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 To June 30, 07      
Past Problems Identified on Previous EPR Form:  No lids on trash cans. 
Lids installed 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
          Yes                                                                                             12/07                
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To  June 30, 08 
How Many Inspections Have Occurred During the Reporting Period: 1  
Dates of Inspection(s):  June 08 
Current Problems/Issues Identified:  None 
   
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
  
 

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                       Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                 
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Storage Yard Chapparosa Park 
Address (if applicable):    
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 30, 2007 
Past Problems Identified on Previous EPR Form:   Placing roof over the bins is  
being discussed.   
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To June 30, 2008  
How Many Inspections Have Occurred During the Reporting Period:1   
Dates of Inspection(s): June 08  
 Current Problems/issues identified: Enclosed bins have replaced some of the  
 Open bins. Tarps have been installed on any open bin. 
  
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
Roof on Bins 
 
 

 
 
 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                   Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Seminole Park  
Address (if applicable): 30802 Seminole Place 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06To June 30, 07 
Past Problems Identified on Previous EPR Form: Trash cans have no lids   
Installed lids 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
Yes                                                                                                      12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To June 30, 08 
How Many Inspections Have Occurred During the Reporting Period: 1   
Dates of Inspection(s): June 08 
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
  
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                Date: June 08   
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name:  Sea Country Senior & Community Center   
Address (if applicable): 24602 Aliso Creek Road, Laguna Niguel, CA 92677 
Contact person/ title: Steve Byrne: Maintenance Worker 
Number of Employees:   
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06To June 30, 07      
Past Problems Identified on Previous EPR Form: No problems identified. 
 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July  07 To June 30, 2008  
How Many Inspections Have Occurred During the Reporting Period: 1 
Dates of Inspection(s): June 08 
Current Problems/Issues Identified:  None   
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                  Start Date                   Completion Date   
 
 
 

 
 
 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                         Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection    
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Salt Creek Corridor    
Address (if applicable):  
Contact person/ title: Jerry Sollom: Park Maintenance  Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 30, 07      
Past Problems Identified on Previous EPR Form:  Trash cans without lids 
 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
               Yes                                                                                        12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From  July 07 to June 30, 08  
How Many Inspections Have Occurred During the Reporting Period:   
Dates of Inspection(s):  June 08 
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
  
 

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                              Date: June 08   
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Ridge View Park  
Address (if applicable): 29061 Ridge View  
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 30, 2007  
Past Problems Identified on Previous EPR Form : Trash can lids missing. 
 Lids installed. 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date     
    Yes                                                                                                 12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To June 30, 2008 
How Many Inspections Have Occurred During the Reporting Period:1   
Dates of Inspection(s): June 08  
 Current Problems/Issues Identified: None 
   
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
  

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                     Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Reef View Node Park     
Address (if applicable): 25326½ Reef 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From June 06 to July 07 
Past Problems Identified on Previous EPR Form: None 
 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From June 07 to July 08  
How Many Inspections Have Occurred During the Reporting Period: 1   
Dates of Inspection(s): June 08 
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
 
 
 

 
 
 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon            Date: June 08   
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Redondo View Node Park  
Address (if applicable): Old Ranch Road 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From June 06 to July 07 
Past Problems Identified on Previous EPR Form: Trash cans have no lids. 
Lids installed 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
  Yes                                                                                                     12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From June 07 to July 08 
How Many Inspections Have Occurred During the Reporting Period: 1   
Dates of Inspection(s): June 08 
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
   

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                     Date: June 08   
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Rancho Niguel Park     
Address (if applicable): 25301 Rancho Niguel 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 To June 30, 07   
Past Problems Identified on Previous EPR Form:  Trash cans need lids 
Lids installed 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To  June 30, 08 
How Many Inspections Have Occurred During the Reporting Period: 1  
Dates of Inspection(s):  June 08 
Current Problems/Issues: None   
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                  Start Date                   Completion Date   
  

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                      Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                 
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Pooch Park     
Address (if applicable): Golden Lantern next to Fire Station 49 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From June 06 to July 07     
Past Problems Identified on Previous EPR Form:  Trash cans do no have lids. 
Lids installed 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
     Yes                                                                                                   12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From June 07 July 08  
How Many Inspections Have Occurred During the Reporting Period: 1   
Dates of Inspection(s): June 08 
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
   
 

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon            Date: June 08  
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Parc Vista View Park  
Address (if applicable): 31114 Parc Vista Road 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From June 06 to July 07 
Past Problems Identified on Previous EPR Form:  Trash cans with out lids. 
Lids installed. 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
    Yes                                                                                                     12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From June 07 To July 07 
How Many Inspections Have Occurred During the Reporting Period: 1   
Dates of Inspection(s): June 08 
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
   

                       
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                       Date: June 08  
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Parc Vista Park 
Address (if applicable): 31114 Parc Vista Road 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 07  
Past Problems Identified on Previous EPR Form:   Trash cans have no lids; 
 Lids have been installed 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
    Yes                                                                                                   12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From   July 07 to June 08 
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s): June 08  
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
   
 

 
 

  
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature:  Jean Jambon                        Date: June 08 
EPR Report Form Name and Title (Printed below) 
  Fixed Municipal Facilities Inspection  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Parc Vista Overlook Park  
Address (if applicable): Parc Vista Road 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From June 06 to July 07 
Past Problems Identified on Previous EPR Form:  Trash cans do not have lids. 
Lids have been installed. 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
             Yes                                                                                          12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From June 07 July 08 
How Many Inspections Have Occurred During the Reporting Period: 1   
Dates of Inspection(s): June 08 
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
    
 

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon               Date: June 08   
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Ocean Breeze Park 
Address (if applicable): 32311½ Charles Road 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 30, 07  
Past Problems Identified on Previous EPR Form:  Trash cans do not have lids 
 Lids have been installed 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
           Yes                                                                                            12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From   July 07 To June 30, 08 
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s): June 08  
Current Problems: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
 
   
 

  
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature:Jean Jambon                     Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facilities Inspection  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Niguel Woods Park 
Address (if applicable): 29883 White Otter Lane 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 07 
Past Problems Identified on Previous EPR Form: None   
  
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From   July 07 To June 08 
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s): June 08  
Current Problems/Issues Identified:.None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
  
 
 

 
 
  
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature:  Jean Jambon                        Date: June 08 
EPR Report Form Name and Title (Printed below) 
  Fixed Municipal Facilities Inspection                
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Niguel Road Park     
Address (if applicable): 30983 Killini 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From June 06 To July 07 
Past Problems Identified on Previous EPR Form:  Trash can with no lid. 
 Lids installed 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
     Yes                                                                                                12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From June 07 To July 08 
How Many Inspections Have Occurred During the Reporting Period: 1   
Dates of Inspection(s): June 08 
Current Problems/Issues Identified:  None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
   

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature:  Jean Jambon                     Date: June 07   
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                  
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City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Niguel Heights Park    
Address (if applicable): 27804 Niguel Heights Blvd. 
Contact person/ title: Jerry Sollom : Park Maintenance  Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 30, 07      
Past Problems Identified on Previous EPR Form:Trash containers do not have  
lids. Lids installed 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
         Yes                                                                                              12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 to June 30, 08 
How Many Inspections Have Occurred During the Reporting Period: 1  
Dates of Inspection(s):  June 08   
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
  

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                

0034234



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Marina Hills Park  
Address (if applicable): 24802 Marina Hills Dr. 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From June 06 to July 07  
Past Problems Identified on Previous EPR Form:  Trash cans with no lids 
Lids installed. 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date     
         Yes                                                                                           12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From June 07 To July 08 
How Many Inspections Have Occurred During the Reporting Period: 1   
Dates of Inspection(s): June 08 
Current Problems/Issues Identified: 9 tin trash cans with out lids 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
      
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                       Date: June 08   
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                  

0034235



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Long View Park  
Address (if applicable): Old Ranch Road 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 

Information From Previous Reporting Period: From June 06To July 07 
Past Problems Identified on Previous EPR Form:  Trash cans have no lids. 
Lids installed 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
         Yes                                                                                            12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From June 07 to July 08 
How Many Inspections Have Occurred During the Reporting Period: 1   
Dates of Inspection(s): June 08 
Current Problems/Issues Identified: None 
  
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
                                                                                   

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                            Date: June 08   
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                  

0034236



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: LN/MV Commuter Rail Center     
Address (if applicable):  Forbes Road 
Contact person/ title: Randy Trinkaus:  Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 30, 07      
Past Problems Identified on Previous EPR Form:    
  
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
  
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 to June 30, 08 
How Many Inspections Have Occurred During the Reporting Period: 1  
Dates of Inspection(s):  June 08 
Current Problems/Issues Identified: None  
   
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                  Completion Date   
 
 
 

 
 
 
 
EPR Report Form Preparer Signature: Jean Jambon                          Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                 

0034237



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Fixed Facility 
Program Name:    Lilly Shapell Park                                Landscape Maintenance 
Address (if applicable): Drakes Bay 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 To June 30, 2007  
Past Problems Identified on Previous EPR Form: None 
 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To June 30, 2008  
How Many Inspections Have Occurred During the Reporting Period: 1 
Dates of Inspection(s): June 08 
Current Problems/Issues Identified:  None at the time of this inspection 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
 
 
 

 
 
 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                     Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                

0034238



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Laguna Niguel Skate and Soccer Park    
Address (if applicable): 27745 Alicia Pkwy 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 30, 07      
Past Problems Identified on Previous EPR Form  Trash can needs a lid 
 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
               Yes                                                                                      12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 to June 30, 08 
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s): June 08  
Current Problems/Issues Identified: None. 
  
  
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
  
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                     Date: June 08   
EPR Report Form Name and Title (Printed below) 
 Fixed Municipal Facility Inspection                 

0034239



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: La Plata Park    
Address :25006 La Plata Dr.  
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 30, 2007  
Past Problems Identified on Previous EPR Form:  None 
 
 
 
                                                                                                            Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07to June 30, 2008 
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s): June 08 
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
  
 

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature:Jean Jambon                      Date: June 08  
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection  

0034240



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: La Paz Sports Park     
Address (if applicable): 28051 La Paz Road 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 To June 30, 07     
Past Problems Identified on Previous EPR Form:  Trash cans have no lids 
Lids installed. 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
          Yes                                                                                            12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To  June 30, 08 
How Many Inspections Have Occurred During the Reporting Period: 1  
Dates of Inspection(s):  June 08 
Current Problems/Issues Identified:.  None  
   . 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
  
 

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon             Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                 

0034241



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: La Hermosa Park     
Address (if applicable): 24462 La Hermosa Ave. 
Contact person/ title: Randy Trinkaus: Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From   July 06 To  June 30, 07  
Past Problems Identified on Previous EPR Form: Trash cans have no lids. Lids  
Installed. 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
          Yes                                                                                          12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To June 30, 08  
How Many Inspections Have Occurred During the Reporting Period: 1  
Dates of Inspection(s): June 08  
Current Problems/Issues Identified:    
  
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon           Date: June 08   
EPR Report Form Name and Title (Printed below) 
 Fixed Municipal Facility Inspection                

0034242



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Juaneňo Park     
Address (if applicable): 25068 Hidden Hills Road 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 To June 30, 07     
Past Problems Identified on Previous EPR Form:   Trash can lids were replaced. 
  
 
 
                                                                                                            Estimated         
Actionable Issues                                      Start Date                   Completion Date      
     Yes                                                                                                  12/07 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To  June 30, 08 
How Many Inspections Have Occurred During the Reporting Period: 1  
Dates of Inspection(s):  June 08 
Current Problems/Issues Identified:  None  
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
                                                                                  
 

 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                 

0034243



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Hidden Hills Park     
Address (if applicable): 27802 Springwood 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 To June 30, 07      
Past Problems Identified on Previous EPR Form: None  
 
 
 
                                                                                                            Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To  June 30, 08  
How Many Inspections Have Occurred During the Reporting Period: 1  
Dates of Inspection(s):  June 08 
Current Problems/Issues Identified: None  
 Drains were clean. 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                  Start Date                   Completion Date   
 
 
 

 
 
 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                          Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                 

0034244



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Drainage System O & M    
Address (if applicable): General 27791 La Paz Road  
Contact person/ title: Jean Jambon, Public Works Inspector 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From  July 06 To June 30, 07     
Past Problems Identified on Previous EPR Form: None 
 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From  July 07 To  June 30, 08 
How Many Inspections Have Occurred During the Reporting Period: several  
Dates of Inspection(s): through out the year 07-08 
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                  Start Date                   Completion Date   
 
 
 

 
 
 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon      Date: June 08 
EPR Report Form Name and Title (Printed below) 
Program : Drainage Systems O & M                

0034245



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Crown Valley Community Park     
Address (if applicable): 29751 Crown Valley Parkway 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From  July 06 to June 30, 07    
Past Problems Identified on Previous EPR Form:  Trash cans do not have lids 
.  Lids will be installed       
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
        Yes                                                                                                 12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From   July 07 to June 08 
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s): June 08   
Current Problems/Issues Identified: None   
  
   
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
                                                                                  
Also starting last year there will be separate reports for the Landscape aspect of  
park  and for the community center and pool. 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                  Date: June 08 
EPR Report Form Name and Title (Printed below) 
 Municipal Facilities Annual Facility Inspection                 

0034246



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Crown Valley Community Center and Pool 
Address (if applicable): 29751 Crown Valley Parkway 
Contact person/ title: Rob Zampino: Facility & Building Maintenance Coordinator 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From  July 06 to June 30, 07   
Past Problems Identified on Previous EPR Form: Problem with floor that supports 
Chlorine. Floor to be evaluated by structural engineer 
 
 
                                                                                                  Estimated                    
Actionable Issues    Yes                       Start Date                   Completion Date         
                                                                                                          
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From   July 07 to June 08 
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s): June 08   
Current Problems/Issues Identified: Floor was reconstructed and the building was  
Refitted with new tanks. 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
                                                                                                              08/08 
Also starting Last year there will be separate reports for the Landscape aspect of  
The park and for the community center and pool. 
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                  Date: June 08  
EPR Report Form Name and Title (Printed below) 
 Fixed Facilities Annual Inspection                 

0034247



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Clipper Cove Park     
Address (if applicable): 29325 Clipper Way 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 30, 07      
Past Problems Identified on Previous EPR Form:  Lids will be replaced this current 
year 
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
              Yes    New Lids for trash cans                                              12/07 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From July 07 To  June 30, 08 
How Many Inspections Have Occurred During the Reporting Period: 1  
Dates of Inspection(s):  June 08 
Current Problems/Issues Identified:  None 
   
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
                                                                                   
 

 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                   Date: June 08 
EPR Report Form Name and Title (Printed below) 
Fixed Municipal Facility Inspection                 

0034248



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: City Maintained Open Space 
Address (if applicable): Various locations throughout the City 
Contact person/ title: Randy Trinkaus:   Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 07 
Past Problems Identified on Previous EPR Form: None  
  
 
 
                                                                                                             Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From   July 07 to June 30, 08  
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s): June 08  
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                  Start Date                   Completion Date   
 
 
 

 
 
  
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                       Date: June 08 
EPR Report Form Name and Title (Printed below) 
  Fixed Municipal Facilities Inspection  

0034249



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                                                        Field Program 
Program Name: City Maintained Landscape Slopes      
Address (if applicable):  
Contact person/ title: Randy Trinkaus: Maintenance  Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 to June 30, 07      
Past Problems Identified on Previous EPR Form: None 
 
 
 
                                                                                                            Estimated         
Actionable Issues                                      Start Date                   Completion Date      
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From  July 07 to June 30, 08   
How Many Inspections Have Occurred During the Reporting Period:   
Dates of Inspection(s):  June 08 
Current Problems/Issues Identified: None 
 
 
 
                                                                                                                Estimated                               
Actionable Issues                                                                   Start Date                   Completion Date   
 
 
 

 
 
 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                              Date: June 07   
EPR Report Form Name and Title (Printed below) 
 Field Program City Maintained Landscape Slopes                 

0034250



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Chapparosa Park 
Address (if applicable): 25191 Chapparosa Park Road 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From  July 06 To  June 07     
Past Problems Identified on Previous EPR Form:     
Lids have been ordered and will be installed this Current year. 
attention (This report is for the Park only and does not enclude the separate 
storage area) 
                                                                                         Estimated                             
Actionable Issues   Yes                Start Date                   Completion Date: 12/07       
  
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From   July 07  to June 08  
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s): June 08  
Current Problems/Issues Identified: None   
   
 
 
                                                                                                                   Estimated                             
Actionable Issues                                                    Start Date                   Completion Date               
                                                                             

 
 

  
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon                     Date: June 08 
EPR Report Form Name and Title (Printed below) 
  Fixed Municipal Facilities Inspection                

0034251



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name:    Bear Brand Park 
Address (if applicable): 32385 Bear Brand Park Road 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From  July 06 To  June 07    
Past Problems Identified on Previous EPR Form: Lids were ordered and are to be  
placed by year End.   
 
 
                                                                                         Estimated                             
Actionable Issues   yes                      Start Date             Completion Date: 12/07        
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From   July 07 To June 08 
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s): June 08  
Current Problems/Issues Identified: None  
   
 
 
                                                                                                                Estimated                               
Actionable Issues                                                      Start Date              Completion Date:                .    
 

 
 

  
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Jean Jambon           Date: June 08 
EPR Report Form Name and Title (Printed below) 
  Fixed Municipal Facilities Inspections                

0034252



 

City of Laguna Niguel 
ENVIRONMENTAL PERFORMANCE REPORT 

Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                             Fixed Facility                          Field Program 
Program Name: Beacon Hill Park 
Address (if applicable): 24472 Beacon Hill Way 
Contact person/ title: Jerry Sollom: Park Maintenance & Contract Supervisor 
Number of Employees: N/A 
                                                                  No Previous or Current Problems Have Been Identified 
 
Information From Previous Reporting Period: From July 06 To June 07 
Past Problems Identified on Previous EPR Form:   Lids have arrived and will be  
 installed. 
 
 
                                                                                          Estimated                            
Actionable Issues  Yes                           Start Date          Completion Date : 12/07     
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an explanation and new estimated 
start and completion dates are provided on a separate sheet. 

 
Information From Current Reporting Period: From   July 07 To June 08 
How Many Inspections Have Occurred During the Reporting Period:  1 
Dates of Inspection(s): June 30, 08 
Current Problems/Issues Identified: No problems noted this year.   
   
 
 
                                                                                                                Estimated                               
Actionable Issues                                                  Start Date                 Completion Date          .           
  

 
 

  
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature: Date: June-07 Jean Jambon             
EPR Report Form Name and Title (Printed below) 
  Fixed Municipal Facilities Inspection                

0034253
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Construction Inventory For The City Of Laguna Niguel CA, 92677, Oct 28,2008 EXHIBIT A-8.la

GIS Info Priortization-San Diego

Project Name Siteaddress
Construction 

Start Date
Construction 

Termination Date Developer
Developer Phone 

Number Parcel
Site may be ranked in the S.D. 

Region 
B06-01878 8 PLYMOUTH CT 12/04/2006 10/10/2007 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B06-01882 10 PLYMOUTH CT 12/04/2006 09/19/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B06-01886 12 PLYMOUTH CT 12/04/2006 09/19/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-0426 5 NORFOLK CT 03/19/2007 10/17/2007 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-0427 7 NORFOLK CT 03/19/2007 10/08/2007 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-0428 6 NEWTON CT 03/19/2007 10/17/2007 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-0429 8 NEWTON CT 03/19/2007 10/17/2007 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-0430 9 NORFOLK CT 03/19/2007 10/08/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-0433 3 NORFOLK CT 03/19/2007 10/10/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-0435 11 NORFOLK CT 03/19/2007 10/08/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-0437 12 NEWTON CT 03/19/2007 10/17/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-0680 6 NELSON CT 05/22/2007 01/14/2008 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-0681 8 NELSON CT 05/22/2007 01/16/2008 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-0682 4 HAMPSHIRE CT 05/22/2007 01/14/2008 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-0683 6 HAMPSHIRE CT 05/22/2007 01/14/2008 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-0686 4 NELSON CT 05/22/2007 01/14/2008 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-0687 10 NELSON CT 05/22/2007 01/16/2008 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-0688 2 HAMPSHIRE CT 05/22/2007 01/14/2008 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-0691 2 NELSON CT 05/22/2007 01/14/2008 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-0692 12 NELSON CT 05/22/2007 01/23/2008 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-1204 16 MORNING DOVE 08/22/2007 BRUCE & TONI FABER 525-6904 673 401 11 High
B07-1501 12 ELSWICK CT 08/22/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-1502 3 LANCASTE CT 08/22/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-1503 9 LANCASTE CT 08/22/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-1504 14 ELSWICK CT 08/22/2007 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-1505 16 ELSWICK CT 08/22/2007 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-1506 5 LANCASTE CT 08/22/2007 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-1507 7 LANCASTE CT 08/22/2007 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-1508 2 ELSWICK CT 08/22/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-1509 1 LANCASTE CT 08/22/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-1510 11 LANCASTE CT 08/22/2007 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-1978 16 MORNING DOVE 02/07/2008 BRUCE & TONI FABER 525-6904 673 401 11 High
B07-2002 16 MORNING DOVE 11/01/2007 BRUCE FABER 949-525-6904 673 401 11 High
B07-2455 8 ELSWICK CT 06/26/2008 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-2456 10 ELSWICK CT 06/26/2008 S&S CONSTRUCTION (949) 253-7680 636 581 08 High
B07-2459 4 ELSWICK CT 06/26/2008 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B07-2460 6 ELSWICK CT 06/26/2008 S&S CONSTRUCTION 949 253-7680 636 581 08 High
B08-0001 5 NOTTINGHAM CT 01/02/2008 03/06/2008 TODD HIROSHI YANAGISAWA 714-745-3958 636 581 08 High
B08-0071 1 NORFOLK CT 01/18/2008 04/01/2008 TODD HIROSHI YANAGISAWA 714-745-3958 636 581 08 High
B08-0445 9 RUTLAND CT 05/20/2008 DANIEL TRAVER 949-338-4394 636 581 08 High
B08-0454 16 MORNING DOVE 04/23/2008 BRUCE FABER 349-9222 673 401 11 High
B08-0455 16 MORNING DOVE 04/11/2008 BRUCE FABER 349-9222 673 401 11 High
B08-0688 7 NORFOLK CT 05/01/2008 06/16/2008 NATHU DEVELOPMENT 7346555 636 581 08 High
B00-01817 25036 PATHWAY DR 01/12/2001 07/16/2007 S&S CONSTRUCTION 949 253-7680 636 642 60 Low
B06-00503 27471 HOMESTEAD RD 04/11/2006 04/11/2008 S&S CONSTRUCTION 949 253-7680 636 593 23 Med
B06-01613 27532 COUNTRY LANE RD 11/07/2006 08/20/2007 S&S CONSTRUCTION 949 253-7680 636 651 02 Med
B06-01768 27596 DAISYFIELD DR 01/09/2007 09/14/2007 S&S CONSTRUCTION 949 253-7680 636 601 08 Med
B07-0113 24711 JESSICA PL 02/23/2007 01/07/2008 MORVANT JOHN A 949-412-4297 636 611 50 Med
B07-0414 24761 JUDI CT 04/16/2007 11/19/2007 S&S CONSTRUCTION (949) 253-7680 636 611 48 Med
B07-0415 27592 DAISYFIELD DR 04/16/2007 12/11/2007 S&S CONSTRUCTION (949) 253-7680 636 601 09 Med
B07-0416 24752 JUDI CT 04/16/2007 12/11/2007 S&S CONSTRUCTION 949 253-7680 636 611 73 Med
B07-0417 27582 DAISYFIELD DR 04/16/2007 12/11/2007 S&S CONSTRUCTION 949 253-7680 636 601 10 Med
B07-0419 24755 JUDI CT 04/16/2007 11/19/2007 S&S CONSTRUCTION 949 253-7680 636 611 49 Med
B07-0420 24751 JUDI CT 04/16/2007 11/19/2007 S&S CONSTRUCTION 949 253-7680 636 611 72 Med
B07-0663 24715 JESSICA PL 04/19/2007 AQUATIME POOLS INC 888-3528 636 611 71 Med
B07-0856 27572 COUNTRY LANE RD 06/07/2007 12/27/2007 S&S CONSTRUCTION 949 253-7680 636 651 07 Med

General Information Developer Information 
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B07-0857 27446 COUNTRY LANE RD 06/07/2007 01/10/2008 S&S CONSTRUCTION 949 253-7680 636 593 16 Med
B07-0859 27571 COUNTRY LANE RD 06/07/2007 01/07/2008 S&S CONSTRUCTION 949 253-7680 636 541 79 Med
B07-0861 27442 COUNTRY LANE RD 06/07/2007 S&S CONSTRUCTION 949 253-7680 636 593 17 Med
B07-0863 27561 COUNTRY LANE RD 06/07/2007 12/27/2007 S&S CONSTRUCTION 949 253-7680 636 541 78 Med
B07-0864 27575 COUNTRY LANE RD 06/07/2007 12/28/2007 S&S CONSTRUCTION 949 253-7680 636 541 80 Med
B07-1151 24715 JESSICA PL 08/03/2007 GREENLAND LANDSCAPE 949-370-0815 636 611 71 Med
B07-1276 24715 JESSICA PL 11/28/2007 GREENLAND LANDSCAPE 949-370-0815 636 611 71 Med
B07-1372 27685 MANOR HILL RD 07/13/2007 11/16/2007 DREAMSCAPE 949-608-1726 636 651 57 Med
B07-1458 27661 MANOR HILL RD 09/19/2007 05/12/2008 S&S CONSTRUCTION 949 253-7680 636 651 50 Med
B07-1459 27673 MANOR HILL RD 09/19/2007 05/14/2008 S&S CONSTRUCTION 949 253-7680 636 651 53 Med
B07-1460 27572 DAISYFIELD DR 09/19/2007 05/15/2008 S&S CONSTRUCTION 949 253-7680 636 601 12 Med
B07-1461 27665 MANOR HILL RD 09/19/2007 05/12/2008 S&S CONSTRUCTION 949 253-7680 636 651 51 Med
B07-1462 27671 MANOR HILL RD 09/19/2007 04/22/2008 S&S CONSTRUCTION (949) 253-7680 636 651 52 Med
B07-1463 27662 MANOR HILL RD 09/19/2007 05/14/2008 S&S CONSTRUCTION (949) 253-7680 636 611 33 Med
B07-1464 27576 DAISYFIELD DR 09/19/2007 05/15/2008 S&S CONSTRUCTION (949) 253-7680 636 601 11 Med
B07-1656 27461 HOMESTEAD RD 08/22/2007 05/13/2008 S&S CONSTRUCTION CO 949 253-7680 636 593 22 Med
B07-1740 27461 HOMESTEAD RD 12/12/2007 S&S CONSTRUCTION 949 253-7680 636 593 22 Med
B07-1741 27436 COUNTRY LANE RD 12/12/2007 S&S CONSTRUCTION 949 253-7680 636 593 18 Med
B07-1742 27451 HOMESTEAD RD 12/12/2007 S&S CONSTRUCTION 949 253-7680 636 593 21 Med
B07-1743 27432 COUNTRY LANE RD 12/12/2007 S&S CONSTRUCTION 949 253-7680 636 593 19 Med
B07-1744 27426 COUNTRY LANE RD 12/12/2007 S&S CONSTRUCTION 949 253-7680 636 593 20 Med
B07-1756 24715 JESSICA PL 10/08/2007 GREENLAND LANDSCAPE 949-370-0815 636 611 71 Med
B07-1960 27693 MANOR HILL RD 01/18/2008 04/09/2008 1ST AFFORDABLE CONSTRACTOR COM 714-931-1776 636 651 59 Med
B07-1973 27692 MANOR HILL RD 11/02/2007 11/28/2007 SHELL SEA'S POOLS & SPA'S 459-8798 636 611 80 Med
B07-2111 27602 DAISYFIELD DR 10/26/2007 01/10/2008 TODD HIROSHI YANAGISAWA 714-745-3958 636 601 07 Med
B07-2199 27683 MANOR HILL RD 12/31/2007 ALI BOULDER ROCK LANDSCAPING 361-0652 636 651 56 Med
B07-2415 27562 HOMESTEAD RD 06/26/2008 S&S CONSTRUCTION 949 253-7680 636 594 02 Med
B07-2420 27555 HOMESTEAD RD 06/26/2008 S&S CONSTRUCTION 949 253-7680 636 651 16 Med
B07-2421 27576 HOMESTEAD RD 06/26/2008 S&S CONSTRUCTION 949 253-7680 636 594 01 Med
B07-2422 27551 HOMESTEAD RD 06/26/2008 S&S CONSTRUCTION 949 253-7680 636 651 15 Med
B07-2423 27565 HOMESTEAD RD 06/26/2008 S&S CONSTRUCTION 949 253-7680 636 651 18 Med
B07-2424 27563 HOMESTEAD RD 06/26/2008 S&S CONSTRUCTION 949 253-7680 636 651 17 Med
B08-0003 27536 COUNTRY LANE RD 01/02/2008 S.J.S LANDSCAPES 949-842-1050 636 651 03 Med
B08-0084 27696 MANOR HILL RD 01/23/2008 OBERMANN MICHAEL D 949-439-7946 636 501 21 Med
B08-0210 27541 COUNTRY LANE RD 04/17/2008 JAIME GARCIA 714-904-1002 636 561 08 Med
B08-0269 27531 COUNTRY LANE RD 02/27/2008 04/09/2008 GOLDEN VALLEY LANDSCAPE 949-233-8974 636 561 10 Med
B08-0468 27675 MANOR HILL RD 04/28/2008 05/08/2008 SHELL SEA'S POOLS & SPA'S 459-8798 636 651 54 Med
B08-0517 27556 COUNTRY LANE RD 04/08/2008 MARTIN CONSTRUCTION 949-278-0878 636 651 05 Med
B08-0524 27541 COUNTRY LANE RD 04/08/2008 JQ GARCIA CONSTRUCTION 714-904-1002 636 561 08 Med
B08-0633 24761 JUDI CT 05/06/2008 AQUATIME POOLS INC 888-3528 636 611 48 Med
B08-0679 24761 JUDI CT 06/10/2008 GREENLAND LANDSCAPE 949-370-0815 636 611 48 Med
B08-0803 27681 MANOR HILL RD 05/16/2008 DREAMSCAPE 949-608-1726 636 651 55 Med
B08-0824 27592 DAISYFIELD DR 06/19/2008 SANDPIPER LANDSCAPE 714-742-6085 636 601 09 Med
B08-0877 27566 COUNTRY LANE RD 05/29/2008 S.J.S LANDSCAPES 949-842-1050 636 651 06 Med
B08-0920 27446 COUNTRY LANE RD 06/06/2008 FOLIAGE DESIGN 714 641-8091 636 593 16 Med
B08-0922 27566 COUNTRY LANE RD 06/09/2008 S.J.S LANDSCAPES 949-842-1050 636 651 06 Med
B08-0935 27681 MANOR HILL RD 06/10/2008 HILL AND HILL CONSTRUCTION 714-981-4575 636 651 55 Med
B08-0960 27673 MANOR HILL RD 06/26/2008 AQUANETIC POOLS 949-348-1667 636 651 53 Med
G06-000021 02/23/2007 12/07/2007 S&S CONSTRUCTION (714) 912-5474 636 651 07 Med
G06-000022 02/16/2007 S&S CONSTRUCTION (323) 655-7330 636 651 12 Med
G07-015 08/16/2007 S&S CONSTRUCTION (323) 655-7330 636 593 22 Med
G07-025 05/12/2008 S&S CONSTRUCTION (714) 912-5400 636 651 49 Med
G07-027 05/12/2008 S&S CONSTRUCTION (714) 912-5400 636 651 45 Med
B01-00735 27635 FORBES RD 05/09/2001 02/04/2008 BESTECH CONSTRUCTION 949 653 7624 636 033 08 Low
B01-01747 2 MANSELL CT 10/12/2001 01/02/2008 SAEED PAYMOZD 652 272 05 Low
B01-01748 2 MANSELL CT 10/12/2001 01/02/2008 SAHEED PAYMOZD 714 715-8000 652 272 05 Low
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B01-01749 2 MANSELL CT 10/12/2001 01/02/2008 SAHEED PAYMOZD 714 715-8000 652 272 05 Low
B02-01994 27816 HOMESTEAD RD 01/02/2003 FRIESEN CONSTRUCTION SERVICES 714 990-1894 636 472 27 Low
B03-01857 27892 ISELA CT 04/14/2004 COAST JR. HAROLD B 636 421 96 Low
B04-00810 24022 EL MIRAGE AV 01/12/2005 OSOWSKI CONSTRUCTION 714-385-6774 J 653 093 06 Low
B04-01751 1 JENCOURT 03/16/2005 02/26/2008 PRIDEMARK CONTRACTORS 949-951-3434 673 581 18 Low
B04-02417 24265 TAMA LN 06/17/2005 08/13/2008 PAMER P & S 949-360-0026 636 243 06 Low
B05-00115 4 GLADSTONE LN 04/15/2005 PACIFIC DESIGN ESTATES 949-723-9100 652 272 20 Low
B05-00263 11 MALLORCA 08/08/2005 06/28/2008 BUCK JOHN & LYNN 649 581 06 Low
B05-00285 28461 SPRINGFIELD DR 04/19/2005 02/13/2008 MONJEZI DARYOOSH 949-496-8633 E 637 251 07 Low
B05-00343 24445 CASWELL CT 03/03/2005 02/08/2008 SMEDRA JEREMIAH P & GABRIELLE P 949-230-4918 654 101 34 Low
B05-00490 28965 LA CARRETERRA 06/08/2005 08/06/2008 K T CONSTRUCTION 486-3701 637 411 41 Low
B05-00813 29306 ALFIERI ST 10/19/2005 01/24/2008 MISSION POOLS 588-0100 655 122 26 Low
B05-00844 24002 LA HERMOSA AV 07/27/2005 TELLER CRAIG S 949-637-6555 653 094 08 Low
B05-00941 27382 ALISO NIGUEL 08/26/2005 04/02/2008 S & S CONSTRUCTION 949 253-7680 636 622 64 Low
B05-01033 4 JENCOURT 07/12/2005 02/15/2008 ROBERT ATWELL 777-1080 673 591 08 Low
B05-01302 28431 RANCHO DE JUANA 09/12/2005 POREMBA 949-448-9788 654 462 43 Low
B05-01353 27415 GRASSLAND DR 08/02/2005 08/06/2008 HAMID RADMANESH 949.632.5005 636 622 06 Low
B05-01379 23641 MARIN WAY 09/09/2005 04/16/2008 CHAMPION LANDSCAPING 818.300.4775 639 036 44 Low
B05-01590 28932 ALOMA AV 11/18/2005 02/13/2008 LAMB HUGH ALEXANDER 637 125 31 Low
B05-01720 30081 CROWN VALLEY PAR 07/19/2006 HABITANT DEVELOPMENT CORP 626.961.1191 656 221 03 Low
B05-01739 6 JENCOURT 11/15/2005 07/24/2008 CONTEMPORARY POOLS & SPAS 673 591 06 Low
B05-01846 23852 FAIRGREENS E 01/18/2006 09/28/2007 STIPE DEVELOPMENT 369--8476 659 091 18 Low
B05-01866 5 HIDDEN CREST WY 06/01/2006 03/19/2008 BARNETT TIMOTHY L 363-5589 637 441 06 Low
B05-01902 27415 GRASSLAND DR 10/25/2005 02/25/2008 BEST GREENS 714-234-3401 636 622 06 Low
B05-01907 28881 VIA PASATIEMPO 11/16/2005 DALE JOHN M 654 591 22 Low
B05-01956 31154 FLYING CLOUD DR 11/02/2005 BARDIN 658 051 03 Low
B05-02063 27452 SPRINGMIST LN 11/30/2005 03/13/2008 S & S CONSTRUCTION 949 253-7680 636 561 45 Low
B05-02128 30902 COLONIAL PL 11/30/2005 02/11/2008 STEVE EHRHORN 714-979-5628 659 171 20 Low
B05-02146 27835 HOMESTEAD RD 03/13/2006 02/22/2008 BRAD HILT CONSTRUCTION 951.544.0324 636 472 39 Low
B05-02202 30702 PASEO DEL NIGUEL 03/22/2006 01/10/2008 JOSEPH PETRAS 760.753.2778 659 041 08 Low
B05-02235 31 MALLORCA 11/14/2006 03/07/2008 TODD ANDREW HALTON 600-5770 649 612 04 Low
B06-00045 23841 PEBBLE BEACH PL 01/10/2006 04/30/2008 KWC CONSTRUCTION 949-378-8456 659 121 10 Low
B06-00103 24191 LA HERMOSA AV 04/27/2006 07/21/2008 PORTER CONSTRUCTION (949) 499-9900 653 052 03 Low
B06-00116 28801 EL CANTO DR 05/30/2006 04/25/2008 DARNELL PEREZ 949.230.5170 637 123 02 Low
B06-00263 3 LE CONTE 11/01/2007 CERTIFIED RESTORATION SERVICES 800 248-0644 658 251 12 Low
B06-00277 28072 PALMETTO CT 02/14/2006 01/16/2008 FARLEY II NORMAN C & KATHRYN G 654 131 02 Low
B06-00322 37 CARDIFF 07/11/2006 07/23/2008 JT TABOR CONSTRUCION INC. 949-370-2611 659 341 07 Low
B06-00398 23932 LA HERMOSA AV 04/28/2006 04/23/2008 WELLIVER KARA 653 094 04 Low
B06-00404 7 TREETHORNE CIR 04/25/2006 10/24/2007 KHOSHNEVIS SAEED 949.949.0471 637 451 20 Low
B06-00406 27735 ROSEBUD WY 04/04/2006 03/26/2008 AQUATIC TECHNOLOGIES 949 493-9548 636 642 16 Low
B06-00407 31250 PACIFIC ISLAND D 03/09/2006 05/20/2008 BECON CONSTRUCTION 909.223.2818 658 060 01 Low
B06-00451 11 CORONADO POINTE 02/28/2007 PATCH RYAN M 363-0961 656 411 26 Low
B06-00472 4 GLADSTONE LN 03/21/2006 02/21/2008 PACIFIC CUSTOM POOLS 626-795-3400 652 272 20 Low
B06-00489 25392 ADELANTO DR 04/13/2006 VAN DAHLEN TODD 949.481.6756 637 163 11 Low
B06-00498 28711 RANCHO GRANDE 09/11/2006 07/14/2008 OSOWSKI CONSTRUCTION 654 451 75 Low
B06-00501 27825 NOAH CT 05/15/2006 01/16/2008 USA BUILDERS & CONSTRUCTION (714) 956-2222 636 482 63 Low
B06-00538 5 SAINT VINCENT 10/20/2006 09/26/2007 MAYO STEVE P 649 451 13 Low
B06-00602 24675 VIA CARISSA 06/12/2006 07/03/2007 MTM COMPANY 949-495-1078 654 653 18 Low
B06-00670 35 POPPY HILLS RD 06/13/2007 ETEMADIAN OSCAR 949-238-1372 673 771 01 Low
B06-00698 25182 VIA DE ANZA 05/03/2006 02/19/2008 CAPISTRANO SUNROOMS 949 496 7788 637 105 01 Low
B06-00701 27992 GREENLAWN CIR 05/12/2006 02/21/2008 MARK CAMPBELL 280-7680 636 492 35 Low
B06-00790 29586 COLEBROOK DR 08/11/2006 ALBERGA CLARENCE EARL 655 072 11 Low
B06-00816 30631 PASEO DEL NIGUEL 10/12/2006 CHELF ROBERT BENTLEY 949-280-9695 659 043 01 Low
B06-00859 28018 GREENLAWN CIR 06/02/2006 03/13/2008 S & S CONSTRUCTION 949 253-7680 636 492 32 Low
B06-00881 22912 MIRABEL DR 08/07/2006 04/08/2008 SEA POINTE CONSTRUCTION & DEVELO 949-380-8659 658 064 11 Low
B06-00905 3 LE CONTE 11/01/2007 JUGR DBA CERTIFIED RESTORATION S 658 251 12 Low
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B06-00968 24245 NATALIE RAE LN 06/16/2006 02/25/2008 JOHN E FERDINAND 714-536-8400 636 262 10 Low
B06-00976 24691 LA VIDA DR 07/31/2006 12/12/2007 MCCLEARY CONSTRUCTION 697-1571 653 143 33 Low
B06-00981 28902 CALLE JUCA 08/14/2006 FITZGERALD R SCOTT 637 025 07 Low
B06-00984 24602 ALISO CREEK RD 11/08/2007 GC BUILDERS, INC 909.944.6446 636 422 03 Low
B06-01011 31 CORONADO POINTE 08/30/2006 BAXI MONSERRAT 656 411 16 Low
B06-01020 29452 VISTA PLAZA DR 06/26/2006 HANNON JAMES E 949.290.3240 653 122 08 Low
B06-01026 24311 LOS SERRANOS DR 11/28/2006 04/16/2008 TANAKA NURSERY, INC 949.495.3284 653 061 20 Low
B06-01030 24861 MONTE VERDE DR 07/19/2006 01/21/2008 ROOMS N COVERS 909-390-0555 637 041 26 Low
B06-01073 30081 CROWN VALLEY PKW 01/22/2007 HABITANT DEVELOPMENT CORP 626.961.1191 656 221 03 Low
B06-01082 24672 ROYALE RIDGE 07/11/2006 LIFESTYLES BY PATIO MASTERS 949 829-9200 654 371 03 Low
B06-01121 28722 DRAKES BAY 07/17/2006 07/25/2008 INSTANT LANDSCAPES 639 038 23 Low
B06-01139 30271 LA FLEUR 07/19/2006 03/04/2008 JODI COCUZZO 949.306.2161 656 341 07 Low
B06-01162 24201 LA HERMOSA AV 09/19/2006 03/31/2008 ALLIED PACIFIC CONSTRUCTION 949 240-4005 653 052 04 Low
B06-01168 28426 LAS CABOS 07/25/2006 01/17/2008 BESTONE CONSTRUCTION INC 949.728.3010 654 561 55 Low
B06-01200 30992 CYPRESS PL 08/17/2006 MISSION POOLS 588-0100 659 182 11 Low
B06-01221 1 JENCOURT 08/17/2006 03/29/2008 ELITE CUSTOM POOLS AND SPAS 673 581 18 Low
B06-01223 24 SAND OAKS RD 03/16/2007 MARK CAMPBELL 949-280-7680 649 651 36 Low
B06-01225 24191 CHERRY HILLS PL 08/31/2006 05/28/2008 WEST COAST POOLS & SPAS INC. 800.903.7140 659 202 05 Low
B06-01227 3 LE CONTE 06/01/2007 JUGR DBA CERTIFIED RESTORATION S 658 251 12 Low
B06-01242 24082 HILLHURST DR 11/14/2006 12/21/2007 PREMIUM BUILDERS 949-553-0678 653 083 10 Low
B06-01244 2 DORCHESTER GREEN 08/08/2006 COSTELLO CONST. 673 741 01 Low
B06-01276 23952 FLORES AV 12/29/2006 02/19/2008 DYE BRUCE W 653 081 12 Low
B06-01281 27452 SPRINGMIST LN 08/14/2006 06/25/2008 TOM'SCAPES LANDSCAPE SERVICES 533-6223 636 561 45 Low
B06-01367 29172 KENSINGTON DR 07/30/2007 KJ&A INC 337-4517 655 121 19 Low
B06-01385 24721 QUEENS CT 08/28/2006 01/16/2008 GABRIEL LOUIS T 654 351 20 Low
B06-01420 22932 BELMONTE RD 09/01/2006 MANESH FARHAD Z 658 064 25 Low
B06-01489 24206 LAS NARANJAS DR 09/11/2006 01/21/2008 BODELL JOYCE A & C T 949.495.0678 653 042 01 Low
B06-01500 23 LANDING 09/12/2006 02/13/2008 DSI GENERAL CONTRACTOR 714-892-2215 649 601 08 Low
B06-01558 27425 COUNTRY LANE RD 09/18/2006 01/16/2008 ACTION CONSTRUCTION 714.264.4191 636 592 52 Low
B06-01570 25482 VIA DE ANZA 01/05/2007 02/01/2008 BREWCO 949.249.8999 637 133 01 Low
B06-01660 25451 ADELANTO DR 10/23/2006 11/09/2007 DADERIAN DAN 949.481.3064 ( 637 162 18 Low
B06-01712 27921 LA PAZ RD 02/08/2007 12/13/2007 CALSELECT BUILDERS INC. 714.694.0203 634 043 08 Low
B06-01836 30092 IVY GLENN DR 11/06/2007 PROCESS COMMUNICATION DEVELOPERS 714-412-1555 656 221 04 Low
B06-01839 30902 COLONIAL PL 11/01/2006 02/04/2008 COASTAL ROOFING, INC. 714-969-6053 659 171 20 Low
B06-01894 28441 RANCHO GRANDE 03/23/2007 02/13/2008 ROGERS 949-831-6441 654 461 14 Low
B06-01901 28711 SPRINGFIELD DR 12/08/2006 10/26/2007 SADEGHI AZITA 637 242 20 Low
B06-01953 23311 CHESWALD DR 09/17/2007 SOUTH COUNTY SUNROOMS 949-489-9556 655 021 26 Low
B06-01961 6 SENTRY HILL 12/21/2006 01/04/2008 PAULSEN TIMOTHY J 652 022 03 Low
B06-02004 29311 ALFIERI ST 02/12/2007 09/26/2007 MARK CAMPBELL 280-7680 655 121 62 Low
B06-02016 22871 MARIANO DR 12/04/2006 08/15/2007 DANNY MEZA 714 827 5854 658 071 26 Low
B06-02024 23862 PIPIT CT 12/05/2006 02/21/2008 ALLIED PLUMBING, HEATING, AC 714.998.4300 654 271 28 Low
B06-02038 24961 FOOTPATH LN 01/26/2007 09/13/2007 MISSION POOLS 949-588-0100 636 521 01 Low
B06-02039 3 NOVILLA 09/10/2007 BARTA CONSTRUCTION 949.533.9252 653 241 12 Low
B06-02080 24381 LOS SERRANOS DR 02/14/2007 RED CORP. 949-715-5335 653 061 27 Low
B06-02084 10 OLD RANCH RD 03/23/2007 NOLET CAREL 673 611 02 Low
B06-02155 30081 CROWN VALLEY PAR 04/03/2007 HABITANT DEVELOPMENT CORP 626.961.1191 656 221 03 Low
B06-02161 27 BRINDISI 12/29/2006 WILLIAM LINDER 653 441 14 Low
B07-0010 28692 CAMINO CAPISTRAN 07/03/2007 KEUILIAN ARDASH MARK 949-494-5354 637 231 01 Low
B07-0012 31942 MT RAINIER DR 08/16/2007 CUSTOM CONSTRUCTION UNLIMITED 949-583-7542 658 034 02 Low
B07-0023 25 MARBLEHEAD PL 01/04/2007 DRZYMKOWSKI MICHAEL & A 652 151 08 Low
B07-0074 30301 GRANDE VISTA AV 02/27/2007 03/26/2008 ALAN FROEMMLING (949)363-0120 653 091 22 Low
B07-0078 28821 DRAKES BAY 02/07/2007 WMG 949 589-0460 639 038 08 Low
B07-0104 27941 LA PAZ RD 12/04/2007 04/23/2008 MARK WARD GOINGS INC 949-349-9100 634 043 07 Low
B07-0130 29602 DEERVALE CIR 04/02/2007 NEWTON ASSOCIATION DUILDERS INC 949-228-0239 655 061 65 Low
B07-0132 25131 VIA PORTOLA 05/14/2007 10/17/2007 SHAHIN MOKHTARZAD 949-582-0039 637 106 16 Low
B07-0155 28 VIA VETTI 02/07/2007 02/13/2008 MANAGEMENT CONTROL CORP DBA REMO 653 462 05 Low
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B07-0172 28825 ALOMA AV 03/12/2007 12/11/2007 WIESEN JOHN J 949-363-0393 637 125 11 Low
B07-0175 23822 BRANT LN 02/12/2007 10/08/2007 AMERICA'S POOL BUILDERS 949-394-3806 654 271 07 Low
B07-0188 24072 ESTACIA AV 03/08/2007 RC LANDSCAPE CONSTRUCTION INC 653 082 14 Low
B07-0192 24001 GOLDENEYE DR 03/06/2007 01/08/2008 MISSION POOLS 588-0100 654 293 03 Low
B07-0241 25175 VIA CATALINA 02/05/2007 03/28/2008 TERRY COHEN 949-643-7872 636 451 35 Low
B07-0247 29881 HIDDENWOOD 02/06/2007 02/11/2008 SO CAL CONCEPTS INC 714-838-8528 637 292 21 Low
B07-0251 29421 DEL PLATA 02/07/2007 HAND BRYAN & JENNIFER 949-374-2238 637 163 04 Low
B07-0252 29731 ORANGE OAK 03/19/2007 11/05/2007 BOB ROGERS 949-360-7750 637 282 05 Low
B07-0253 35 POPPY HILLS RD 06/13/2007 ETEMADIAN OSCAR 673 771 01 Low
B07-0258 15 SAN SIMEON 04/20/2007 02/05/2008 JAVAD MOKHBERY 949-292-7844 655 301 23 Low
B07-0268 1 LIME ORCHARD 04/18/2007 02/07/2008 KAEMERLE PATRICK 949-248-1243 673 432 24 Low
B07-0274 31941 MONARCH CREST 03/16/2007 COAST POOLS 949-661-0955 658 341 12 Low
B07-0275 28801 DRAKES BAY 04/10/2007 BELLA VISTA POOLS INC. 909-735-5579 639 038 06 Low
B07-0288 3 SEARIDGE 10/02/2007 R.S. MYERS 675-7555 673 581 11 Low
B07-0296 31462 ISLE VISTA 06/15/2007 ROBERT HALL CONSTRUCTION 493-7435 658 271 04 Low
B07-0298 25451 ADELANTO DR 02/20/2007 11/09/2007 DADERIAN DAN 637 162 18 Low
B07-0305 5 GOODWIN PL 02/20/2007 01/04/2008 PUAL CHIRAN 562-556-2041 652 022 15 Low
B07-0312 18 DANFORTH AV 04/02/2007 JAFFREY ALLYN 395-7796/ call 649 531 13 Low
B07-0313 24552 LOS SERRANOS DR 05/16/2007 CARSEY CONSTRUCTION 653 032 22 Low
B07-0347 18 DANFORTH AV 05/08/2007 07/31/2007 MICHAEL DUFF 949-395-7796 649 531 13 Low
B07-0353 30702 PASEO DEL NIGUEL 05/24/2007 04/03/2008 JOSEPH PETRAS 760.753.2778 659 041 08 Low
B07-0361 29881 HIDDENWOOD 04/10/2007 02/11/2008 SO CAL CONCEPTS INC 714-838-8528 637 292 21 Low
B07-0399 28801 DRAKES BAY 02/28/2007 TODD HIROSHI YANAGISAWA 714-745-3958 639 038 06 Low
B07-0402 28882 DRAKES BAY 04/10/2007 AQUANETIC POOLS 348-1667 639 037 27 Low
B07-0410 29281 DEAN ST 04/20/2007 02/12/2008 LANDCRAFTERS 949.249.1086 655 252 12 Low
B07-0411 23762 PASEO DEL CAMPO 03/01/2007 09/19/2007 BRUCE HARMON 949-322-8497 659 023 07 Low
B07-0425 28472 RANCHO CRISTIANO 04/19/2007 02/14/2008 COSTA AZUL LANDSCAPE 951-347-8430 654 471 21 Low
B07-0439 11 DUNN ST 09/11/2007 01/04/2008 LOFT MASTERS 951-279-4303 649 461 24 Low
B07-0441 30122 NIGUEL RD 06/21/2007 30122 NIGUEL APARTMENTS LLC 653 012 32 Low
B07-0443 37 WOODHAVEN DR 08/27/2007 MILLIKEN CONSTRUCTION 949-412-0469 658 161 07 Low
B07-0450 6 JENCOURT 04/02/2007 RICHARD F CRAWFORD COMPANY 714-545-0904 673 591 06 Low
B07-0451 24082 HILLHURST DR 04/26/2007 12/21/2007 ALLSBERRY LORI 949-584-3921 653 083 10 Low
B07-0452 23921 STILLWATER LN 05/15/2007 MACK MARCO 654 051 09 Low
B07-0494 23602 LAS COLINAS CT 03/09/2007 02/07/2008 SOUTH COUNTY ROOFING 597-0192 659 042 05 Low
B07-0511 24982 LA PANTERA 03/12/2007 GARLAND RESTORATION 714-666-0190 654 681 02 Low
B07-0512 24974 LA PANTERA 03/12/2007 GARLAND RESTORATION 714-666-0190 654 681 02 Low
B07-0515 24171 LA HERMOSA AV 03/12/2007 MAGDALENO OLVERA 949-374-1458 653 052 01 Low
B07-0516 18 DANFORTH AV 05/07/2007 JAFFREY ALLYN 949-429-5551 649 531 13 Low
B07-0517 24171 LA HERMOSA AV 04/20/2007 MAGDALENO OLVERA 949-374-1458 653 052 01 Low
B07-0535 41 HANCOCK ST 03/14/2007 PACIFIC COAST COPPER REPIPE 714 758-7725 652 092 06 Low
B07-0544 9 OLD RANCH RD 05/29/2007 07/31/2008 ROBINSON BUILDING INC 338-2477 673 442 29 Low
B07-0545 33 LAGUNA WOODS DR 03/14/2007 02/04/2008 CALIFORNIA WEATHER PROOFING 949 951-9091 658 131 37 Low
B07-0554 20 VISTA NIGUEL 03/15/2007 GUTHRIE LINDA LUCILLE 649 511 08 Low
B07-0561 23 PACIFIC CREST 05/02/2007 11/14/2007 MILLENNIUM CONSTRUCTION 949-795-1177 673 522 43 Low
B07-0562 24171 LA HERMOSA AV 03/19/2007 MAGDALERO OLERA 653 052 01 Low
B07-0571 23800 HILLHURST DR 10/12/2007 STEVEN R FREESE 949-307-9653 659 022 01 Low
B07-0575 25136 SANORIA ST 03/22/2007 06/21/2008 BRYMEL HOME IMPROVEMENT SERVICES 462-0090 637 602 24 Low
B07-0596 30286 LA VUE 05/21/2007 03/06/2008 ALI GOODARZI 949-290-7391 656 343 02 Low
B07-0613 29306 ELBA DR 03/28/2007 01/14/2008 SCP PLUMBING 493-2426 655 341 03 Low
B07-0614 19 OLD RANCH RD 08/02/2007 AQUATIC TECHNOLOGIES 949 493-9548 673 601 01 Low
B07-0616 24145 LAS NARANJAS DR 10/17/2007 TONY AMINI 818-201-4950 653 052 19 Low
B07-0619 27671 DAISYFIELD DR 04/30/2007 11/14/2007 SILVER SPRINGS POOLS & SPAS 949-218-8524 636 501 61 Low
B07-0640 25242 SPINDLEWOOD 07/09/2007 05/20/2008 PETER HAVERKAMP 949-637-5875 637 291 17 Low
B07-0642 30271 LA FLEUR 04/23/2007 10/08/2007 SOUTH HILLS POOL & SPA 949-459-6127 656 341 07 Low
B07-0645 24281 CASCADES DR 05/15/2007 05/08/2008 ASAP CONSTRUCTION 949-510-0105 659 211 01 Low
B07-0650 84 SHOREBREAKER 04/03/2007 HEIN JERMAINE 949-489-1238 673 631 08 Low
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B07-0654 24381 LOS SERRANOS DR 04/03/2007 JOHN HARWOOD 949-433-8234 653 061 27 Low
B07-0656 28861 VIA PASATIEMPO 11/30/2007 07/03/2008 11131 FRALEY STREET 714-878-5862 654 591 26 Low
B07-0657 10 MONDANO 06/11/2007 10/31/2007 AMERICAN HOME REMODELING 909-393-8932 653 471 34 Low
B07-0665 11 REDONDO 09/04/2007 TECHCOM INTERNATIONAL CORPORATIO 495-9970 649 561 07 Low
B07-0667 10 PARADISE COVE 05/01/2007 08/10/2007 GREEN PARADISE LANDSCAPING 909-989-8803 672 571 52 Low
B07-0673 10 OLD RANCH RD 04/06/2007 NOLET CAREL 673 611 02 Low
B07-0695 5 HANCOCK ST 05/17/2007 INSTANT LANDSCAPES 949-347-0700 652 071 03 Low
B07-0709 28522 EL SUR 04/16/2007 VIRGINIA ANDUJO 480-776-9863 637 513 02 Low
B07-0711 23592 TRINIDAD LN 08/16/2007 01/18/2008 ADAMS BROS POOL PLASTERING 562-867-7283 639 036 73 Low
B07-0736 30602 MIRANDELA LN 01/02/2008 JP3 CUSTOM HOMES INC 714-2565 656 312 07 Low
B07-0737 28541 RANCHO MARALENA 04/16/2007 KUNZIG WILLIAM BING 654 442 02 Low
B07-0746 29602 DEERVALE CIR 04/13/2007 NEWTON ASSOCIATION DUILDERS INC 949-275-0006 655 061 65 Low
B07-0751 16 CALLENDER CT 05/24/2007 10/22/2007 PASCAL & SANDY LEVETTET 652 212 09 Low
B07-0759 24411 BILTMORE LN 04/16/2007 S&S CONSTRUCTION CO 949 253-7680 636 461 05 Low
B07-0781 28321 LA PLUMOSA 05/17/2007 10/02/2007 RODBERG JON 949-831-5113 654 671 10 Low
B07-0782 16 FAIR ELMS 05/31/2007 01/10/2008 MOSAVI-AFSAVI 649 391 13 Low
B07-0794 6 MORNING DOVE 04/24/2007 PETER LAUENER 949-500-6729 673 421 37 Low
B07-0798 31412 ISLE VISTA 08/16/2007 04/21/2008 RICHARD MALLIET 760-224-3996 658 271 12 Low
B07-0815 25471 SPINDLEWOOD 06/19/2007 02/26/2008 CARY BENES 949-293-7936 637 133 25 Low
B07-0816 23772 HILLHURST DR 08/01/2007 MICHAEL WRIGHT 887-1415 659 022 01 Low
B07-0872 21 BERNAY 05/29/2007 09/26/2007 BRIAN POTTER CONST. 949-285-6331 653 383 10 Low
B07-0878 6 MORNING DOVE 05/02/2007 PETER LAUENER 949-500-6729 673 421 37 Low
B07-0879 25242 BENTWOOD 07/20/2007 02/07/2008 DADOUR MICHEL 949-363-1578 637 291 27 Low
B07-0884 27882 FORBES RD 07/13/2007 03/12/2008 JRAY CONSTRUCTION 949-660-8888 637 201 01 Low
B07-0886 2 DORCHESTER GREEN 05/03/2007 DOORINSTALLER 280-3658 673 741 01 Low
B07-0888 9 OLD RANCH RD 05/04/2007 02/27/2008 KAVANAUGH SCOTT & KERRY 673 442 29 Low
B07-0893 23742 DOLPHIN COVE 05/04/2007 10/26/2007 NUMBER 1 STATE PLUMBING 818-566-1390 655 131 12 Low
B07-0895 29 SOUTH PEAK DR 05/04/2007 08/22/2007 CUSTOM DELUXE LANDSCAPE 949-365-0070 659 241 28 Low
B07-0899 30952 CALLE MORAGA 08/17/2007 SHOAR HOOMAN 949-510-0400 656 292 26 Low
B07-0902 24360 YOSEMITE RD 10/05/2007 CONSOLIDATED CONTRACTING SERVICE 949-498-7500 654 661 46 Low
B07-0903 23742 DOLPHIN COVE 05/07/2007 COCA PAMELA FAYE 655 131 12 Low
B07-0904 25131 VIA PORTOLA 10/01/2007 RAY SHARIFAN 714-336-0335 637 106 16 Low
B07-0908 45 SOUTH PEAK DR 05/08/2007 GIEBEL GREGORY 659 231 22 Low
B07-0910 14 LANDING 03/04/2008 BLUE WATER CONSTRUCTION 714-334-2344 649 601 27 Low
B07-0914 28651 VIA PASATIEMPO 12/04/2007 SCOTT FICHTER GENERAL CONTRACTIN 357-5387 654 581 24 Low
B07-0916 25412 RAINWOOD 05/10/2007 NEW IMAGE INDUSTRIES 949.429.3904 637 283 15 Low
B07-0921 25901 PASOFINO 05/10/2007 02/08/2008 WILLIAM LINDER 637 541 06 Low
B07-0922 23682 MARIN WAY 06/07/2007 SILVER SPRINGS POOLS & SPAS 949-218-8524 639 036 29 Low
B07-0928 25131 VIA PORTOLA 07/30/2007 04/03/2008 RAV SHARIFAN-ABBAS RAHMANI 714-336-0335 637 106 16 Low
B07-0934 27495 COUNTRY LANE RD 05/29/2007 07/17/2007 RAINBOW CONSTRUCTION & LANDSCAPE 714-531-3282 636 561 53 Low
B07-0936 3 TATTERSALL 05/15/2007 SEAWAY BUILDERS 951-308-2400 673 453 19 Low
B07-0943 28812 ALOMA AV 09/18/2007 TL GROUP CORP 457-1617 637 125 33 Low
B07-0946 25392 RAINWOOD 05/15/2007 03/10/2008 HANES JOHN & PANDY 637 283 13 Low
B07-0960 30271 LA FLEUR 05/16/2007 10/08/2007 JARMAN'S CUSTOM WALLCOVERINGS 949-459-7274 656 341 07 Low
B07-0963 25495 HILLSBORO DR 07/03/2007 07/30/2008 MOSHENKO BRIAN 949-364-3638 637 321 09 Low
B07-0965 7 VIA LAS ROSAS 05/17/2007 02/27/2008 DREAMSCAPE CONSTRUCTION 714-720-4442 656 421 20 Low
B07-0971 6 VISTA MONTEMAR 08/21/2007 05/05/2008 BRIAN POTTER CONST. 949-365-0394 655 311 10 Low
B07-0980 29632 VISTA PLAZA DR 05/18/2007 10/30/2007 DOHENY PLUMBING 492-0137 653 112 04 Low
B07-0987 18 DANFORTH AV 05/21/2007 MICHAEL DUFF 649 531 13 Low
B07-0989 22 SAINT VINCENT 05/21/2007 03/18/2008 PRIDE ROOFING 714-402-9906 649 451 26 Low
B07-0990 24621 SUMMERLAND CIR 05/21/2007 02/08/2008 NATHAN LARSON 949-939-2562 636 561 35 Low
B07-0998 25112 LA ESTRADA DR 06/21/2007 10/04/2007 OSUCH GARETT & SHANNON 637 102 09 Low
B07-0999 28731 BRECKENRIDGE DR 05/22/2007 02/29/2008 LARRY CRAWFORD CONSTRUCTION 949-240-2684 637 241 12 Low
B07-1000 24360 YOSEMITE RD 06/26/2007 02/29/2008 CHURCH MISSION LUTHERAN 949-831-8820 654 661 46 Low
B07-1002 32 BLUE HORIZON 03/13/2008 06/13/2008 COSTELLO CONST. 949.768.4292 672 552 29 Low
B07-1009 30032 RUNNING DEER LN 06/07/2007 10/24/2007 AMARDEEP PAUL 655 181 12 Low
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B07-1015 3 BELLINGHAM PL 05/23/2007 10/08/2007 WALTER CHRISTOPHER & DANIELLA 652 011 47 Low
B07-1028 28836 ALOMA AV 05/25/2007 07/13/2007 SEA POINTE CONSTRUCTION 949-861-3400 637 125 20 Low
B07-1030 24235 DAVIDA LN 05/25/2007 11/30/2007 COX PACIFIC 949-362-9470 636 272 08 Low
B07-1031 29731 ORANGE OAK 05/25/2007 11/05/2007 BOB ROGERS 360-7750 637 282 05 Low
B07-1032 17 HENLEY DR 06/18/2007 THE LOFTCRAFTERS 949.456.1234 649 693 09 Low
B07-1044 23861 PIPIT CT 02/13/2008 CLASSIC CONSTRUCTION 458-1816 654 271 27 Low
B07-1050 28361 SILVERTON DR 07/25/2007 01/30/2008 HOME POOLS 714.398.2890 637 252 14 Low
B07-1054 25301 HUGO RD 08/20/2007 10/15/2007 M&E CONSTRUCTION 951-453-3682 637 172 01 Low
B07-1059 32036 ISLE VISTA 06/01/2007 DELGEORGE JOHN & P D 658 321 09 Low
B07-1067 25561 HILLSBORO DR 07/16/2007 12/06/2007 ELITE ENVIRONMENTS 714  524-1344 637 321 03 Low
B07-1068 30371 VIA CHICO PL 06/04/2007 03/11/2008 BOVEE ROOFING, INC 949 661 8985 653 062 02 Low
B07-1070 9 OLD RANCH RD 10/16/2007 MUDD INDUSTRIES INC 949.716.7002 673 442 29 Low
B07-1072 30472 VIA ALCAZAR AV 06/04/2007 11/28/2007 WERNER ROBERT 653 062 07 Low
B07-1084 28842 WESTPORT WAY 06/29/2007 10/12/2007 AMY AND MARK DELOACH 910-617-1264 639 036 20 Low
B07-1087 39 HAVERHILL RD 07/20/2007 11/29/2007 ENVIROSCAPE 949-831-8597 652 141 13 Low
B07-1091 24921 MARSEILLE 06/06/2007 BARBARA SIWECEI 949-903-5500 658 221 09 Low
B07-1095 25171 VIA BAJO CERRO 09/07/2007 07/21/2008 LANCE J. ELLIS 714-322-0533 637 102 20 Low
B07-1097 25171 VIA BAJO CERRO 09/07/2007 04/01/2008 LANCE J. ELLIS 714-322-0533 637 102 20 Low
B07-1111 10 OLD RANCH RD 07/12/2007 NOLET CAREL 949-644-5345 673 611 02 Low
B07-1114 27675 COUNTRY LANE RD 06/20/2007 07/11/2007 THE LOFTCRAFTERS 949.456.1234 636 542 39 Low
B07-1115 24939 BEACON HILL WY 06/06/2008 METROCELL CONSTRUCTION 714-529-1123 652 031 20 Low
B07-1122 25615 DEL NORTE 07/31/2007 10/31/2007 EXOTIC CUSTOM CREATIONZ INC. (949)488-7653 637 531 21 Low
B07-1136 25691 CRESTA LOMA 09/06/2007 HELMICK 637 382 20 Low
B07-1137 25055 STONEGATE LN 08/01/2007 02/20/2008 THE KINDER COMPANY 949-310-7074 637 611 15 Low
B07-1139 31041 AUGUSTA DR 06/11/2007 03/14/2008 MIKE EVANS BUILDERS 949-228-2846 659 132 01 Low
B07-1140 24782 LA PLATA DR 07/19/2007 11/14/2007 SIGNATURE CONTRACTORS 363-7932 653 143 08 Low
B07-1142 22842 DOMINITA RD 08/15/2007 10/30/2007 DASH DAVE 949-496-4707 658 072 03 Low
B07-1146 25901 PASOFINO 10/09/2007 01/16/2008 WILLIAM LINDER 949-249-2232 637 541 06 Low
B07-1147 30861 OLYMPIC PL 07/24/2007 JARVIS RESTORATION 949.248.9868 659 191 14 Low
B07-1155 28251 VIA ALFONSE 07/25/2007 GRODAHL RICHARD 949-212-0059 654 622 06 Low
B07-1164 19 OLD RANCH RD 08/02/2007 MUDD INDUSTRIES INC 949.716.7002 673 601 01 Low
B07-1165 24281 CASCADES DR 10/18/2007 05/08/2008 ASAP CONSTRUCTION 949-510-0105 659 211 01 Low
B07-1166 32451 GOLDEN LANTERN 08/15/2007 11/13/2007 DBAC INC 723-0147 673 631 01 Low
B07-1169 29 GREY STONE WY 06/15/2007 ROOMSCAPES, INC 949 448-9627 673 701 12 Low
B07-1176 25547 RANCHO NIGUEL RD 10/29/2007 01/02/2008 TOTAL TELCO SPECIALISTS 805-543-6887 636 431 10 Low
B07-1179 27671 LA PAZ RD 06/18/2007 12/06/2007 S & J VENTURES INC. 505-884-6234 634 041 07 Low
B07-1182 24273 EL PILAR 06/19/2007 NORTON MARK 636 202 16 Low
B07-1192 27865 TRELLIS WY 09/26/2007 04/22/2008 BRIAN POWERS CONST. 949-488-3207 636 482 51 Low
B07-1207 25941 PASOFINO 09/18/2007 CURTIS DENISE 949-347-8886 637 541 03 Low
B07-1208 23661 MARIN WAY 07/05/2007 11/20/2007 SHU SHIMOMURA LANDSCAPE 793-0904 639 036 46 Low
B07-1214 29642 PRESTON DR 06/21/2007 07/06/2007 ENGINEERED COMFORT 714-744-1243 655 012 20 Low
B07-1225 31271 NIGUEL RD 08/20/2007 11/05/2007 KOALA JUICE BAR 949-295-2377 659 221 04 Low
B07-1230 24781 VIA LAGUNARIA 06/25/2007 06/30/2008 FERDINAND CONSTRUCTION INC 714-536-8400 654 581 44 Low
B07-1232 24381 LOS SERRANOS DR 06/26/2007 RED CORP. 949-715-5335 653 061 27 Low
B07-1234 29191 BALLOCH ST 01/17/2008 06/04/2008 HOWARD BOYD 589-4949 655 111 29 Low
B07-1235 30702 PASEO DEL NIGUEL 08/27/2007 04/11/2008 MASTERPIECE POOLS & SPAS INC. 714-692-1132 659 041 08 Low
B07-1242 28351 LAKEWOOD DR 06/26/2007 07/05/2007 CALIFORNIA WEATHER PROOFING 949 951-9091 637 311 07 Low
B07-1249 30081 CROWN VALLEY PAR 06/27/2007 HABITANT DEVELOPMENT CORP 626.961.1191 656 221 03 Low
B07-1262 23892 PETREL CT 09/06/2007 10/26/2007 PACIFIC WESTERN CONTRACTORS 714 612-0971 654 202 09 Low
B07-1265 25691 CRESTA LOMA 07/27/2007 08/13/2008 SPLASH POOLS & SPAS 949.429.8081 637 382 20 Low
B07-1291 1 POINT CATALINA 11/27/2007 PALAZZO HOMES 949-295-0078 673 601 09 Low
B07-1299 25392 HUGO RD 11/01/2007 05/21/2008 MITCHELL GENERAL CONTRACTORS INC 949.554.9432 637 173 07 Low
B07-1302 28842 WESTPORT WAY 08/17/2007 06/12/2008 AMY AND MARK DELOACH 949-305-1974 639 036 20 Low
B07-1308 31 HANCOCK ST 07/06/2007 09/26/2007 TAKACH JAMES 949-661-6461 652 092 01 Low
B07-1322 28605 PLACIDA AV 09/21/2007 05/19/2008 FALLAH KAMI 949-292-4435 637 241 14 Low
B07-1323 22961 VIA MIRAMAR 07/10/2007 10/02/2007 ROVICS CONSTRUCTION INC 714-375-0722 658 086 53 Low
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B07-1326 23511 CALVERTON CIR 11/27/2007 MOSHFEGHI MOHAMMAD ALI 949-433-7853 655 061 51 Low
B07-1330 28631 JAEGER DR 07/10/2007 STEFANIE & JOON LEE YOU 654 251 10 Low
B07-1332 25055 STONEGATE LN 07/10/2007 04/03/2008 ALL PRO REMODELING 714 288-1314 637 611 15 Low
B07-1336 29742 FELTON DR 08/31/2007 MTM COMPANY 949-495-1078 655 021 41 Low
B07-1368 15 SAN SIMEON 07/13/2007 02/22/2008 JAVAD MOKHBERY 949-292-7844 655 301 23 Low
B07-1373 3 PHILLIPS CIR 07/13/2007 09/26/2007 MCCORMACK ROOFING 714-777-4040 652 032 03 Low
B07-1378 31593 CRYSTAL SANDS DR 07/16/2007 10/02/2007 BOVEE ROOFING, INC 949 661 8985 658 083 25 Low
B07-1395 29092 ALFIERI ST 07/17/2007 10/26/2007 ROVICS CONSTRUCTION INC 714-375-0722 655 122 01 Low
B07-1396 28265 LA BAJADA 07/17/2007 ROVICS CONSTRUCTION INC 714-375-0722 654 612 07 Low
B07-1402 10 PHAEDRA 08/17/2007 ARCHULETA DESIGNER BUILDERS 823-2302 653 511 38 Low
B07-1403 29828 GOLDEN LANTERN 04/02/2008 SOLEX CONTRACTING INC 949-831-2500 637 461 21 Low
B07-1413 25691 DEL NORTE 05/05/2008 RONALD O . VAN PELT 949-500-2715 637 531 13 Low
B07-1414 23841 SHADY TREE CIR 07/19/2007 MAURER DEVELOPMENT 949-413-5802 654 033 01 Low
B07-1424 23851 WARDLOW CIR 11/02/2007 CORDIN CAMERON & WENDY 949-335-5142/ 654 023 05 Low
B07-1430 23831 INVERNESS PL 08/21/2007 12/11/2007 GOODFIELD 949-661-6645 659 131 08 Low
B07-1435 55 MARSEILLE 09/11/2007 BERENSON BRENT & AYSEGUL 949-290-3943 658 221 09 Low
B07-1439 28801 DRAKES BAY 08/29/2007 BAYRICH CONSTRUCTION 714-578-5760 639 038 06 Low
B07-1452 30212 CROWN VALLEY PKW 07/24/2007 08/18/2008 ROYAL ROOFING CO. 714-521-0100 653 151 18 Low
B07-1485 35 HENLEY DR 07/26/2007 08/09/2007 SPECIALTY MASONARY 714-321-0935 649 693 18 Low
B07-1488 31971 EAST NINE DR 09/12/2007 10/17/2007 WALSH GREG & KRISTINA 949-929-9452 670 211 29 Low
B07-1494 35 AGIA 08/28/2007 01/15/2008 SOUTH HILLS POOL & SPA 949-459-6127 653 401 34 Low
B07-1495 23932 PASEO DEL CAMPO 10/23/2007 NELSON MALLORY 949-661-7788 659 023 21 Low
B07-1511 29365 SHELL COVE 07/31/2007 01/07/2008 ROVICS CONSTRUCTION INC 714-375-0722 655 131 12 Low
B07-1515 31402 GOLDEN LANTERN 08/31/2007 03/21/2008 ALI POURDASTAN 949.233.7862 649 621 02 Low
B07-1517 3 SEARIDGE 09/25/2007 R.S. MYERS 675-7555 673 581 11 Low
B07-1518 25351 CALLE BECERRA 08/01/2007 PUTNAM LORRAINE 637 122 06 Low
B07-1523 24622 KINGS RD 08/02/2007 06/24/2008 PIPISKA PAUL 654 343 01 Low
B07-1537 17 SAINT MAXIME 08/03/2007 12/10/2007 RENAISSANCE FRENCH DOORS 714-578-0090 658 241 17 Low
B07-1541 28542 LA CUMBRE 08/03/2007 LANDCRAFTERS 949.249.1086 637 511 23 Low
B07-1556 27976 LORETHA LN 08/08/2007 09/13/2007 JSP LANDSCAPING 714 785-0672 636 512 71 Low
B07-1578 27 NEWCASTLE LN 11/08/2007 ASSIST 2 BUILD POOL CO 388-2101 673 701 23 Low
B07-1581 31851 EAST NINE DR 11/09/2007 01/02/2008 CELESTIN DAVID son; Todd;951- 670 211 17 Low
B07-1587 6 LITTLE POND 10/31/2007 FEUCHT JONATHAN 673 761 17 Low
B07-1589 24211 CASCADES DR 08/13/2007 08/30/2007 POPA ROOFING 714 778-6294 659 201 17 Low
B07-1590 24845 LAGUNA VISTA 02/06/2008 07/03/2008 ANDREW JEEVES CONSTRUCTION 714-614-5877 654 431 30 Low
B07-1599 39 BLUE HORIZON 11/06/2007 RITZ INTERIORS INC. 949-325-0221 673 372 18 Low
B07-1600 9 RIVERSTONE 08/31/2007 AMERICA'S POOL BUILDERS 714 434 1300 673 421 27 Low
B07-1605 24922 LA PLATA DR 09/14/2007 HARPER CONTR 949-456-0333 653 133 03 Low
B07-1606 29322 KENSINGTON DR 08/14/2007 03/14/2008 SUKHANIL PRASIT 949-291-9381 655 103 01 Low
B07-1608 25632 PASEO LA CRESTA 09/26/2007 11/15/2007 ALL PRO REMODELING 714 288-1314 637 471 02 Low
B07-1610 33 LAGUNA WOODS DR 11/07/2007 JENICAN MARGERY 949-370-9663 658 131 37 Low
B07-1620 24211 VIA AQUARA AV 08/17/2007 BRYANT STEVE 949-363-1304 653 053 10 Low
B07-1635 28121 CROWN VALLEY PKW 10/16/2007 02/19/2008 DOTY & ASSOCIATES INC 770-662-8215 636 431 21 Low
B07-1639 10 RIVERSTONE 08/21/2007 TRUDY CORBEIT 949-310-4300 673 421 36 Low
B07-1652 24 OLD RANCH RD 11/30/2007 FINELINE WOODWORKING INC 714-345-7718 673 581 08 Low
B07-1657 40 SOUTH PEAK DR 08/23/2007 AMATO ROBERT & MARILYN 659 231 39 Low
B07-1661 25176 VIA PIEDRA BLANC 08/23/2007 03/17/2008 DEARMAS MANUEL & DIANA 949-249-5564 637 112 12 Low
B07-1663 28301 RANCHO DE LINDA 08/23/2007 POSADA CONSTRUCTION 949-456-0160 654 462 06 Low
B07-1668 3 LUCCA 09/28/2007 JAMES WAHLIN 949-443-0849 653 521 02 Low
B07-1670 22772 CHANNEL VIEW 08/24/2007 04/08/2008 RONALD AND VICKIE PORTNOFF 658 291 12 Low
B07-1673 28 MANDALAY 08/27/2007 DENIS CALLAHAN 659 301 15 Low
B07-1676 28811 DRAKES BAY 08/27/2007 03/31/2008 GEENSTONE CONSTRUCTION 714-493-1491 639 038 07 Low
B07-1677 30131 TOWN CENTER DR 10/16/2007 01/07/2008 CALIFORNIA CONTRACTING CO 633-2181 656 221 10 Low
B07-1678 31252 PALMA DR 08/27/2007 10/17/2007 ELITE BUILDING 949.496.4586 658 064 51 Low
B07-1686 28636 VIA REGGIO 05/16/2008 MARK CAMPBELL 280-7680 654 644 13 Low
B07-1688 30192 TOWN CENTER DR 03/04/2008 LUNDGREN BUILDERS INC. 661-257-1805 656 221 11 Low
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B07-1689 31417 EAST NINE DR 10/19/2007 D & K BUILDERS 714-878-6218 659 071 01 Low
B07-1691 24396 RAMADA CT 09/14/2007 11/01/2007 THE LOFTCRAFTERS 949.456.1234 636 461 05 Low
B07-1692 61 POPPY HILLS RD 09/14/2007 10/29/2007 THE LOFTCRAFTERS 949.456.1234 673 781 08 Low
B07-1693 22 MIKRO 11/29/2007 03/03/2008 DESIGN BUILDERS 949.331.5665 653 471 11 Low
B07-1695 30301 GOLDEN LANTERN 08/29/2007 SLATER BUILDERS 714-434-4887 649 741 03 Low
B07-1696 23945 DORY DR 10/01/2007 07/21/2008 PURE WATER POOLS INC. 949.271.1652 672 311 05 Low
B07-1708 24041 DORY DR 10/02/2007 ZDROJEWSKI MARK 949-661-8852 672 311 19 Low
B07-1711 14 OLD RANCH RD 01/11/2008 T QUINN NICHOLSON LTD; DBA; NICO 714-997-1998 673 601 06 Low
B07-1714 39 MALLORCA 09/26/2007 12/11/2007 JOHNSON MICHELE 949-249-2311 649 612 08 Low
B07-1719 24211 AVENIDA BREVE 10/05/2007 10/24/2007 MIKE ROVNER CONSTRUCTION 805-584-1213 636 202 04 Low
B07-1721 24231 AVENIDA BREVE 10/05/2007 11/15/2007 MIKE ROVNER CONSTRUCTION 805-584-1213 636 202 28 Low
B07-1751 29 DOVER PL 09/05/2007 SOLAR PATROL PLUMBING 562.805.9631 652 113 03 Low
B07-1753 24360 YOSEMITE RD 11/20/2007 CONSOLIDATED CONTRACTING SERVICE 949-498-7500 654 661 46 Low
B07-1755 30122 NIGUEL RD 09/27/2007 30122 NIGUEL APARTMENTS LLC 949-466-3131 653 012 32 Low
B07-1765 28441 RANCHO DE LINDA 10/16/2007 04/07/2008 BROOKSTONE DEVELOPMENT 489-5601 654 462 22 Low
B07-1770 32322 RIDGEWAY AV 09/10/2007 11/14/2007 LEVEL BUILDERS INC 949-310-3030 672 321 13 Low
B07-1784 13 FLOWERIDGE CIR 09/11/2007 09/17/2007 BIENEK ROOFING 949-951-3798 637 451 34 Low
B07-1785 28605 PLACIDA AV 09/12/2007 11/07/2007 CERTIFIED 1 ROOFING 800-757-6353 637 241 14 Low
B07-1787 4 EASTBOURNE BAY 10/15/2007 BROWER MICHAEL & TABITHA 673 531 31 Low
B07-1791 28401 LA PLUMOSA 09/12/2007 10/02/2007 PACIFIC COAST COPPER REPIPE 714 758-7725 654 671 01 Low
B07-1799 30902 CLUB HOUSE DR 09/13/2007 JASON PHIPPS 656 272 04 Low
B07-1800 29075 RIDGEVIEW DR 10/26/2007 04/24/2008 BURGIN CONSTRUCTION 714.558.1094 655 161 13 Low
B07-1801 24161 CASCADES DR 09/13/2007 10/24/2007 MC CORMACK ROOFING CO 714-630-5543 659 201 13 Low
B07-1811 34 CORONADO POINTE 09/14/2007 CORMIER CONSTRUCTION AND DESIGN 714-720-3648 656 411 13 Low
B07-1815 29782 WHITE OTTER LN 09/14/2007 BEST VALUE ROOFING 949-770-7663 655 172 10 Low
B07-1818 14 HALSEY AV 09/14/2007 GOODFELLA'S PLUMBING CO. 949-631-4663 673 531 57 Low
B07-1824 27452 CENTURY CIR 10/31/2007 05/29/2008 MARK CAMPBELL 280-7680 636 461 05 Low
B07-1827 2 DORCHESTER GREEN 09/18/2007 DOORINSTALLER 280-3658 673 741 01 Low
B07-1845 2 DORCHESTER GREEN 09/19/2007 PORTER CONSTRUCTION 499-9900 673 741 01 Low
B07-1848 24632 LA PLATA DR 09/20/2007 PAUL GOMEZ 949-309-6187 653 113 05 Low
B07-1849 16 PATRA 09/28/2007 10/22/2007 PHENOMENAL DESIGN CONSTRUCTION 714-337-9332 653 431 49 Low
B07-1857 29656 SERIANA 11/20/2007 05/29/2008 HAGER TIMOTHY 949-363-7710 655 241 16 Low
B07-1860 8 COBBLESTONE CT 09/21/2007 10/25/2007 SHU SHIMOMURA LANDSCAPE 793-0904 673 541 35 Low
B07-1864 29602 DEERVALE CIR 11/07/2007 NEWTON ASSOCIATION DUILDERS INC 275-0006 655 061 65 Low
B07-1865 28251 VIA ALFONSE 11/06/2007 GRODAHL RICHARD 949-212-0059 654 622 06 Low
B07-1869 24631 SUMMERLAND CIR 10/23/2007 12/17/2007 BLACK DIAMOND LANDSCAPE 949-347-1546 636 561 37 Low
B07-1875 27972 CABOT RD 01/10/2008 03/06/2008 W.L. BUTLER CONSTRUCTION 949-587-2200 637 202 24 Low
B07-1878 23592 MARY KAY CIR 10/22/2007 03/11/2008 ASSIST 2 BUILD POOL CO 388-2101 655 281 85 Low
B07-1880 31741 ISLE ROYAL DR 09/25/2007 10/17/2007 NORLAND ROOFING 949.495.2002 658 022 26 Low
B07-1885 31687 CRYSTAL SANDS DR 09/26/2007 04/30/2008 DIANE KRASNER 949-433-8278 658 084 08 Low
B07-1894 18 MIKRO 10/26/2007 02/11/2008 SUNSET POOLS & SPAS, INC 714 538-4398 653 471 09 Low
B07-1896 25402 VIA DE ANZA 09/28/2007 01/14/2008 DAY AND RYAN JOLY 949-363-8805 637 133 06 Low
B07-1899 1 STAR DR 10/26/2007 12/20/2007 RED POINT BUILDERS INC 955-1525 637 561 10 Low
B07-1904 1 HANCOCK ST 12/05/2007 MICHAEL J MISCIONE CONSTRUCTION 714-309-0293 652 071 01 Low
B07-1913 23892 PETREL CT 10/02/2007 02/01/2008 SCOTT FICHTER GENERAL CONTRACTIN 357-5387 654 202 09 Low
B07-1921 28782 CAMINO CAPISTRAN 10/03/2007 01/04/2008 SOLID ROCK PLUMBING 626-285-2116 637 231 05 Low
B07-1922 29132 ABOTSINCH ST 10/03/2007 10/10/2007 CALIFORNIA WEATHER PROOFING 949 951-9091 655 121 08 Low
B07-1924 23592 TRINIDAD LN 11/19/2007 ADAMS BROS POOL PLASTERING 562-867-7283 639 036 73 Low
B07-1925 25691 CRESTA LOMA 11/19/2007 06/17/2008 HELMICK 637 382 20 Low
B07-1941 34 NEW HAVEN 10/04/2007 10/13/2007 JEUN'S ROOFING & PAINTING, INC. 562.407.5450 659 331 27 Low
B07-1942 31 BARONESS LN 10/04/2007 THD-HOMESERV CENTER INC 562-981-1600 637 453 03 Low
B07-1943 25951 PASOFINO 04/03/2008 BOURGUIGNON DAVID 637 541 02 Low
B07-1944 28782 CAMINO CAPISTRAN 10/04/2007 01/04/2008 PAUL KOSHMIDER 637 231 05 Low
B07-1947 28332 CAMINO CAPISTRAN 10/05/2007 10/12/2007 FRIESS CO. BUILDERS 949-248-1112 637 221 02 Low
B07-1951 25236 VIA PIEDRA ROJA 01/09/2008 DICKENSON CONSTRUCTION 714-492-7228 637 112 30 Low
B07-1952 31052 CANTERBURY PL 10/08/2007 10/31/2007 LARRY WAGNER 949-363-6185 659 181 16 Low
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B07-1956 27 SAN SIMEON 10/25/2007 04/23/2008 DREAMSCAPE 949-608-1726 655 301 17 Low
B07-1958 4 SEARIDGE 04/25/2008 IRAJ ROOHANI TAZANGI 949-9160300 673 581 12 Low
B07-1962 11 CORONADO POINTE 10/19/2007 PATCH RYAN M 949-363-0961 656 411 26 Low
B07-1965 30122 NIGUEL RD 10/09/2007 10/15/2007 24 HR. ALERT INC 310-9274 653 012 32 Low
B07-1967 27040 ALICIA PKWY 01/07/2008 02/22/2008 TIMERWOLFF CONSTRUCTION INC 634 361 26 Low
B07-1976 31365 EAST NINE DR 10/10/2007 04/21/2008 ROVICS CONSTRUCTION INC 714-375-0722 659 071 01 Low
B07-1977 6 AGIA 10/10/2007 ROVICS CONSTRUCTION INC 714-375-0722 653 401 23 Low
B07-1980 31 MALIBU 05/19/2008 CRAIG ROOKS 649 582 04 Low
B07-1994 25451 VIA ESTUDIO 10/11/2007 02/06/2008 HERTZEN JAN 637 191 10 Low
B07-1998 31058 FLYING CLOUD DR 10/11/2007 01/16/2008 KEARNS HEIDI A 658 051 13 Low
B07-1999 2 ELK GROVE LN 12/10/2007 03/06/2008 CUSTOM DELUXE LANDSCAPE 949-365-0070 673 751 13 Low
B07-2008 30981 AUGUSTA DR 10/12/2007 WEBER'S WORLD COMPANY 496-7738 659 132 05 Low
B07-2012 24921 MONTE VERDE DR 10/15/2007 GATBONTON RODOLFO C & IDA E 637 041 20 Low
B07-2013 29811 RUSTIC OAK 10/15/2007 06/03/2008 LARRY CRAWFORD CONSTRUCTION 949-240-2684 637 292 10 Low
B07-2019 25242 SPINDLEWOOD 10/24/2007 05/20/2008 PETER HAVERKAMP 949-637-5875 637 291 17 Low
B07-2022 28501 EL SUR 11/02/2007 03/06/2008 SILVER SPRINGS POOLS & SPAS 949-218-8524 637 512 05 Low
B07-2043 13 PALLAZO 11/01/2007 05/07/2008 DANA PACIFIC POOLS 949-716-5655 653 521 13 Low
B07-2045 9 OLD RANCH RD 11/14/2007 AQUATIC TECHNOLOGIES 949 493-9548 673 442 29 Low
B07-2048 24 BELCREST 10/18/2007 CUCCIA CONSTRCUCTION 370-9807 659 311 13 Low
B07-2052 15 BELCREST 10/19/2007 03/07/2008 OLD WORLD WINE CELLARS 949-972-1846 659 311 24 Low
B07-2060 24192 MIMOSA DR 12/18/2007 03/04/2008 LANDMARK CUSTOM LANDSCAPE 714-669-8882 654 212 26 Low
B07-2064 24512 VIA CARISSA 10/22/2007 12/12/2007 WALSH GARY R 654 661 07 Low
B07-2065 29852 RUNNING DEER LN 01/10/2008 ORANGE COUNTY REMODELING INC 714-998-6356 655 171 13 Low
B07-2067 24606 SUMMERLAND CIR 10/22/2007 02/08/2008 MCCLENDON, EUGENE 636 561 74 Low
B07-2080 28581 BRECKENRIDGE DR 11/20/2007 PAGLIA & ASSOCIATES CONSTRUCTION 714-982-5151 637 263 11 Low
B07-2081 14 ARGOS 10/23/2007 DIAN AND JAY HAMILTON 949-249-1232 653 481 28 Low
B07-2082 30 STERN ST 10/23/2007 02/05/2008 BURGIN CONSTRUCTION 714.558.1094 649 472 26 Low
B07-2086 24131 CASCADES DR 11/30/2007 03/05/2008 ROMEIKE REMODEL & DESIGN 949-347-1128 659 201 10 Low
B07-2089 24235 JUANITA DR 10/24/2007 01/25/2008 ROBINSON 636 291 01 Low
B07-2091 28481 BRECKENRIDGE DR 10/24/2007 11/05/2007 WEB ROOFING 949-290-7210 637 263 04 Low
B07-2092 38 NIGUEL POINTE DR 10/24/2007 02/07/2008 DEBORAH MACFURLANE 949-378-8308 649 511 10 Low
B07-2094 41 CORONADO POINTE 11/09/2007 06/12/2008 SWAN POOLS 949.859.8466 656 421 33 Low
B07-2095 28801 DRAKES BAY 01/09/2008 BAYRICH CONSTRUCTION 714-578-5760 639 038 06 Low
B07-2096 28692 CAMINO CAPISTRAN 10/25/2007 05/13/2008 CATALONI ELECTRIC 949 495-5319 637 231 01 Low
B07-2098 24811 CROWN ROYALE 10/25/2007 11/07/2007 BEST VALUE ROOFING 949-770-7663 654 351 68 Low
B07-2099 29861 RUNNING DEER LN 12/10/2007 02/25/2008 PREMIER BUILDERS 714.448.3657 655 173 12 Low
B07-2105 6 PEMBROKE LN 01/04/2008 KIEFER CONSTRUCTION INC. 949-380-1079 673 731 32 Low
B07-2106 28462 LA PLUMOSA 01/04/2008 03/24/2008 SHORELINE POOLS AND SPA 714-449-8900 654 661 40 Low
B07-2107 28301 RANCHO DE LINDA 12/04/2007 POSADA CONSTRUCTION 949-456-0160 654 462 06 Low
B07-2108 7 PEARL 10/25/2007 03/31/2008 LOPEZ SERGIO P 949-274-3471 637 481 11 Low
B07-2113 31176 FLYING CLOUD DR 02/26/2008 EURO CAL CONSTRUCTION 949.642.6335 658 052 14 Low
B07-2122 30122 NIGUEL RD 10/29/2007 10/31/2007 24 HR. ALERT INC 949-310-9274 653 012 32 Low
B07-2126 23892 PETREL CT 10/29/2007 02/01/2008 SADDLEBACK PLUMBING, INC 949 858 0284 654 202 09 Low
B07-2128 6 PEMBROKE LN 11/19/2007 BLUE PACIFIC POOLS 949-367-9710 673 731 32 Low
B07-2129 31891 EAST NINE DR 04/25/2008 KEMSLEY 949-633-2818 670 211 21 Low
B07-2130 28692 CAMINO CAPISTRAN 11/15/2007 KEUILIAN ARDASH MARK 714-317-7400 637 231 01 Low
B07-2131 24091 LAPWING LN 10/30/2007 11/19/2007 CREATIVE CONSTRUCTION 949-874-3485 654 282 14 Low
B07-2144 24141 CASCADES DR 10/31/2007 LAGUNA CONSTRUCTI0N & BUILDER 689-3353 659 201 11 Low
B07-2146 29151 KENSINGTON DR 02/01/2008 SOLTYNSKI MARK 949-249-1921 655 111 04 Low
B07-2148 28851 JAEGER DR 10/31/2007 05/20/2008 GERARDI DENNIS 949-831-9665 654 291 02 Low
B07-2149 30190 TOWN CENTER DR 03/05/2008 WALLGREENS 949-582-4013 656 221 11 Low
B07-2151 53 CORONADO POINTE 11/01/2007 NEW IMAGE INDUSTRIES 949.429.3904 656 421 26 Low
B07-2157 27985 GREENLAWN CIR 11/19/2007 02/01/2008 MARK CAMPBELL 280-7680 636 492 21 Low
B07-2158 24161 CHERRY HILLS PL 11/02/2007 11/16/2007 ALL PRO COPPER REPIPES 626-956-7777 659 202 02 Low
B07-2160 27706 COUNTRY LANE RD 11/19/2007 12/17/2007 UPRIGHT CONTRACTOR 714-240-8535 636 542 18 Low
B07-2167 3 REEF 12/26/2007 TODD ANDREW HALTON 600-5770 649 582 09 Low
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B07-2168 29502 PALO DR 11/02/2007 12/14/2007 ROVICS CONSTRUCTION INC 714-375-0722 637 131 06 Low
B07-2172 28401 SHERIDAN DR 11/05/2007 04/25/2008 PARKS MAUREEN H 637 312 07 Low
B07-2174 31056 FLYING CLOUD DR 11/27/2007 PORTER CONSTRUCTION 949-292-0944 658 051 12 Low
B07-2176 28022 LA PAZ RD 11/05/2007 11/16/2007 CARLS JR. 634 044 04 Low
B07-2187 23 MIKRO 11/06/2007 05/01/2008 TALARICO DAVID S 714-865-1493 653 471 18 Low
B07-2189 28122 CARPINTERIA CT 11/06/2007 DIAL ONE WINDOW REPLACEMENT 714-259-5120 654 131 79 Low
B07-2191 24972 EATON LN 11/06/2007 ZAHARSON COURTNEY 637 612 39 Low
B07-2192 28 HYANNIS 11/06/2007 11/13/2007 POPA ROOFING 714 778-6294 652 221 19 Low
B07-2196 29442 TROON ST 03/24/2008 CERNEKA JACK 949-495-7979 655 081 12 Low
B07-2202 28115 HIBISCUS DR 11/30/2007 LETTANG PETER ANTON 714-240-4520 654 112 21 Low
B07-2204 25242 BENTWOOD 11/07/2007 11/19/2007 ALLTOPS INC. 888-525-5867 637 291 27 Low
B07-2206 24451 SILVER SPUR LN 11/07/2007 01/18/2008 MATHIS MICHAEL J & PATRICE L 636 411 82 Low
B07-2208 31236 FLYING CLOUD DR 11/08/2007 SOYLULAR MICHAEL 949-582-0122 658 052 33 Low
B07-2209 31364 FLYING CLOUD DR 11/08/2007 11/16/2007 SONRISE ROOFING INC 714-771-3658 658 041 12 Low
B07-2214 30951 LA BRISE 02/12/2008 NAJAFI FATEMEH 656 371 18 Low
B07-2222 23902 LA HERMOSA AV 11/15/2007 D&D CONSTRUCTION 709-4811 653 094 03 Low
B07-2223 28581 SEA POINT 02/08/2008 PROCOM CO 866-463-0146 639 035 34 Low
B07-2234 6 SAINT TROPEZ 11/14/2007 DEVONE ADAM R 658 211 06 Low
B07-2236 6 SPRINGTIDE 01/11/2008 MOORE BEVERLY K 714-920-9858 672 571 39 Low
B07-2240 30882 CANTERBURY PL 11/14/2007 JL RAY CO 412-6880 659 191 20 Low
B07-2253 28302 EL SUR 11/16/2007 DIAL ONE WINDOW REPLACEMENT 714-259-5120 637 533 03 Low
B07-2258 3 SEARIDGE 04/30/2008 R.S. MYERS COMPANY 337-0920 673 581 11 Low
B07-2267 24742 EL MANZANO 11/28/2007 12/17/2007 THE LOFTCRAFTERS 949.456.1234 654 701 25 Low
B07-2268 25901 PASOFINO 11/19/2007 01/16/2008 WILLIAM LINDER 637 541 06 Low
B07-2274 23 MORNING WOOD DR 11/20/2007 12/06/2007 CALIFORNIA WEATHER PROOFING 949 951-9091 658 131 18 Low
B07-2279 24705 QUEENS CT 11/21/2007 02/27/2008 DIAL ONE WINDOW REPLACEMENT 714-259-5120 654 343 08 Low
B07-2297 24592 KINGS RD 11/26/2007 12/06/2007 NORLAND ROOFING 949.495.2002 654 342 12 Low
B07-2303 28392 VIA NANDINA 12/21/2007 05/13/2008 DALY 949-305-7733 654 653 35 Low
B07-2305 29441 VIA SAN SEBASTIA 11/27/2007 05/30/2008 LAGUNA CONSTRUCTI0N & BUILDER 949-497-4575 653 101 16 Low
B07-2306 20 PACIFIC CREST 01/02/2008 04/03/2008 D.L. HICKMAN & SON INC 496-5015 673 522 04 Low
B07-2309 26 DANFORTH AV 11/27/2007 01/14/2008 MPS CONSTRUCTION 714 997-9193 649 531 09 Low
B07-2317 31781 GRAND CANYON DR 11/27/2007 TILL ROOFING 714-423-9228 658 022 11 Low
B07-2319 29133 VIA CERRITO 11/27/2007 12/31/2007 RUSS COMBS 949-275-2728 637 391 03 Low
B07-2320 30952 CANTERBURY PL 11/27/2007 JARVIS RESTORATION 949.248.9868 659 181 07 Low
B07-2322 9 SEARIDGE 11/27/2007 DIAL ONE WINDOW REPLACEMENT 714-259-5120 673 581 12 Low
B07-2325 25901 PASOFINO 12/07/2007 WILLIAM LINDER 949-249-2232 637 541 06 Low
B07-2328 24461 LOS SERRANOS DR 11/28/2007 ACCURATE ROOFING 714-962-4250 653 031 33 Low
B07-2332 28602 MURRELET DR 11/28/2007 01/24/2008 ROVICS CONSTRUCTION INC 714-375-0722 654 261 08 Low
B07-2334 30262 CHAPALA CT 01/25/2008 BURGIN CONSTRUCTION 714.558.1094 656 334 26 Low
B07-2336 29841 WEATHERWOOD 01/11/2008 05/02/2008 DAVE BARAZSU CONSTRUCTION 949-559-8082 637 301 19 Low
B07-2340 31212 BOCA RATON PL 11/30/2007 DIAL ONE WINDOW REPLACEMENT 714-259-5120 659 151 25 Low
B07-2349 25965 ARRIBA LINDA 11/30/2007 12/26/2007 FONTAINE WEATHERPROOFING  INC 598-8360 637 411 46 Low
B07-2357 6 SPRINGTIDE 12/04/2007 MOORE BEVERLY K 714-920-9858 672 571 39 Low
B07-2361 30011 IVY GLENN DR 12/05/2007 WILLIAM DUTTON 949-370-7563 656 222 07 Low
B07-2362 24235 MIMOSA DR 12/05/2007 12/12/2007 BIENEK ROOFING 949-951-3798 654 211 38 Low
B07-2363 30190 TOWN CENTER DR 12/05/2007 LUNDGREN BUILDERS INC. 661-257-1805 656 221 11 Low
B07-2364 24602 LA HERMOSA AV 12/05/2007 04/21/2008 PETER LINN 653 022 13 Low
B07-2367 31212 BOCA RATON PL 12/05/2007 ARTISAN BUILDERS 949-661-3992 659 151 25 Low
B07-2368 31442 PASEO DE LA PLAY 12/05/2007 TREAND STEPHANE 658 086 35 Low
B07-2369 31112 BOCA RATON PL 01/17/2008 05/08/2008 DEVORE POOLS & SPAS 493-4374 659 181 20 Low
B07-2370 30011 IVY GLENN DR 01/16/2008 SIGNATURE CONTRACTORS 363-7932 656 222 07 Low
B07-2378 24112 ESTACIA AV 12/13/2007 03/13/2008 NOR-LAND LANDSCAPING COMPANY 495-6469 653 073 02 Low
B07-2384 28712 MIRA VISTA 12/07/2007 12/17/2007 FIRST QUALITY ROOFING 800-671-0171 637 431 55 Low
B07-2385 27481 COUNTRY LANE RD 12/07/2007 01/16/2008 THE LOFTCRAFTERS 949.456.1234 636 561 56 Low
B07-2388 31172 OAKMONT PL 02/04/2008 05/27/2008 LARGE CONSTRUCTION 714-454-2448 659 151 20 Low
B07-2389 17 DANFORTH AV 01/09/2008 05/02/2008 SOUTH HILLS POOL & SPA 949-459-6127 649 541 09 Low

11

0034265



Construction Inventory For The City Of Laguna Niguel CA, 92677, Oct 28,2008 EXHIBIT A-8.la

GIS Info Priortization-San Diego

Project Name Siteaddress
Construction 

Start Date
Construction 

Termination Date Developer
Developer Phone 

Number Parcel
Site may be ranked in the S.D. 

Region 

General Information Developer Information 

B07-2392 25252 SACUL PL 12/10/2007 01/07/2008 BELL THOMAS F 637 153 13 Low
B07-2396 1 CHIOS 12/10/2007 01/30/2008 ROVICS CONSTRUCTION INC 714-375-0722 653 401 01 Low
B07-2398 28141 PALMETTO CT 12/10/2007 12/14/2007 DAVIS ROOFING INC. 714.628.9525 654 111 12 Low
B07-2403 29361 ELBA DR 12/11/2007 02/08/2008 SCOTT ENGLISH PLUMBING 949-293-2037 655 341 03 Low
B07-2404 23582 MARY KAY CIR 04/15/2008 07/14/2008 MISSION LANDSCAPE & DESIGN, POOL 949-589-2676 655 281 84 Low
B07-2407 24301 ROCHELLE ST 12/11/2007 01/10/2008 MASTER SERV (818) 408-4100 636 232 18 Low
B07-2419 27745 ALICIA PKWY 04/15/2008 WADSWORTH GENERAL CONTRACTING 951-520-8572 654 271 01 Low
B07-2425 28145 PALMETTO CT 12/13/2007 02/27/2008 EKVALL-WARD CATHY 949-364-3042 654 111 11 Low
B07-2427 18 MERCATO 12/14/2007 12/18/2007 CALIFANO CHRISTOPHER 653 271 72 Low
B07-2428 27221 LA PAZ RD 04/17/2008 AMSTERDAM COFFEE 949-291-8962 634 311 08 Low
B07-2433 24726 KINGS RD 01/23/2008 DOMINGUE JOSEPH C 949-433-1406 654 351 12 Low
B07-2434 30652 BELLE MAISON 12/14/2007 STEWART BRUCE & K 949.495.2517 656 361 02 Low
B07-2437 32411 GOLDEN LANTERN 03/26/2008 SLATER BUILDERS 714-434-4887 673 631 01 Low
B07-2439 32372 RIDGEWAY AV 12/27/2007 MCGRATH MICHAEL J 672 321 19 Low
B07-2442 23811 BRANT LN 12/17/2007 03/24/2008 FIVE STAR 949-689-4640 654 251 05 Low
B07-2443 29582 DEERVALE CIR 12/17/2007 01/10/2008 ALL PRO REMODELING 714 288-1314 655 061 66 Low
B07-2445 29542 ALTA TERRA 01/15/2008 02/13/2008 ALL PRO REMODELING 714 288-1314 655 241 43 Low
B07-2447 18 POPPY HILLS RD 12/18/2007 PUSEY ELIZABETH 322-4337 652 241 23 Low
B07-2450 24 MERCATO 12/18/2007 01/18/2008 CONCEPT BUILDERS 949-573-1044 653 271 69 Low
B07-2454 24822 CALLE VIEJA 12/18/2007 MATA'S CONSTRUCTION CO INC 714-393-6358 653 103 10 Low
B07-2463 28601 BRECKENRIDGE DR 12/19/2007 M&J STAR CONSTRUCTION INC 367-1210 637 263 13 Low
B07-2468 12 CAVALIER 12/19/2007 SABBAGH 658 231 07 Low
B07-2473 6 MONTPELLIER 12/19/2007 PROSERV PLUMBING AND DRAIN 714-540-8400 658 251 30 Low
B07-2481 24412 LA HERMOSA AV 12/20/2007 KINSEY WILLIAM & WILLIAM LA 949-495-1817 653 031 42 Low
B07-2488 27 CARDIFF 04/29/2008 JOHNSON JAMES R 949-248-7818 659 331 11 Low
B07-2491 14 CALA D'OR 04/15/2008 07/23/2008 SCS CONTRACTING INC. DBA ORION C 949-489-9463 653 502 07 Low
B07-2505 24785 QUEENS CT 03/13/2008 BOB RETTIG CONSTRUCTION 714-308-4004 654 351 28 Low
B07-2506 25221 SPINDLEWOOD 02/11/2008 05/16/2008 SCS CONTRACTING INC. DBA ORION C 949-489-9463 637 291 11 Low
B07-2510 30011 IVY GLENN DR 01/09/2008 08/21/2008 GERMAIN CONSTRUCTION 949.275.3480 656 222 07 Low
B07-2511 13 PALLAZO 01/23/2008 05/05/2008 CUSTOM DELUXE LANDSCAPE 949-365-0070 653 521 13 Low
B07-2513 39 BLUE HORIZON 01/18/2008 JOHNSON DANIEL J 949-249-3885 673 372 18 Low
B07-2515 1 GAETA 05/21/2008 ALI POURDASTAN 949.233.2862 653 181 02 Low
B07-2516 28681 VISTA LADERA 12/26/2007 01/03/2008 LUKE ROOFING 714 633-8798 637 431 06 Low
B07-2521 27852 RURAL LN 03/27/2008 OUTDOOR CONCEPTS 763-7932 636 521 16 Low
B07-2523 31802 ISLE ROYAL DR 12/28/2007 03/07/2008 BOVEE ROOFING, INC 949 661 8985 658 024 07 Low
B07-2525 25862 AVATAR 12/28/2007 01/08/2008 HOYT ROOFS INC. 714-773-1820 637 551 15 Low
B07-2526 25301 HUGO RD 12/28/2007 01/08/2008 HOYT ROOFS INC. 714-773-1820 637 172 01 Low
B07-2528 19 CHAMONIX 04/15/2008 FINAL TOUCH CONSTRUCTION & REMOD 949-859-0810 653 181 28 Low
B07-2529 21 BELAIRE 01/25/2008 05/21/2008 JAMES F DOYLE 230-8219 659 341 19 Low
B08-0008 29192 BALLOCH ST 01/03/2008 05/07/2008 CONKLE VICTOR C 655 111 22 Low
B08-0014 10 WESTGATE 01/04/2008 THE KITCHEN MEDIC 714-568-4533 673 621 36 Low
B08-0018 28871 EL APAJO 01/07/2008 02/06/2008 ROVICS CONSTRUCTION INC 714-375-0722 654 593 03 Low
B08-0020 28102 TURLOCK CT 01/07/2008 LUKE ROOFING 714 633-8798 654 131 33 Low
B08-0031 28251 VIA ALFONSE 01/09/2008 HANNEGANS PLUMBING 949-496-6316 654 622 06 Low
B08-0041 29386 CHRISTIANA WY 01/11/2008 05/05/2008 SEA POINTE CONSTRUCTION 949-861-3400 655 331 05 Low
B08-0047 28415 SHERIDAN DR 01/14/2008 01/25/2008 BIENEK ROOFING 949-951-3798 637 312 05 Low
B08-0051 18 SEABRIDGE RD 04/04/2008 COPPOLA CONSTRUCTION 949-282-9881 649 721 19 Low
B08-0055 29701 IVY GLENN DR 01/15/2008 02/05/2008 TTG CONSTRUCTION SERVICES 949-940-1010 654 032 11 Low
B08-0061 25437 VIA ESTUDIO 03/11/2008 FAIZ KHAN 949-340-6688 637 191 06 Low
B08-0065 27836 COUNTRY LANE RD 01/16/2008 01/23/2008 S&S CONSTRUCTION 949 253-7680 636 482 24 Low
B08-0066 9 OLD RANCH RD 03/12/2008 MUDD INDUSTRIES INC 949.716.7002 673 442 29 Low
B08-0068 28741 MIRA VISTA 01/17/2008 02/14/2008 LUKE ROOFING 714 633-8798 637 431 37 Low
B08-0072 23851 WARDLOW CIR 03/13/2008 MAURER DEVELOPMENT 949-413-5802 654 023 05 Low
B08-0079 12 ALTA HILLS WY 01/18/2008 DANA PACIFIC POOLS 949-716-5655 652 261 33 Low
B08-0085 29602 DEERVALE CIR 03/04/2008 NEWTON AUDREY N 655 061 65 Low
B08-0101 29672 SERIANA 03/11/2008 06/10/2008 GOLDEN LEAF DESIGN AND CONSTRUCT 714-932-5994 655 241 18 Low
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B08-0103 29432 TROON ST 04/11/2008 PELTON BRUCE A 949-463-5678 655 081 13 Low
B08-0105 26 CORSICA 01/24/2008 02/08/2008 MASTER SERV (818) 408-4100 653 302 13 Low
B08-0109 30 HAVERHILL RD 01/28/2008 02/04/2008 HOYT ROOFS INC. 714-773-1820 652 141 18 Low
B08-0110 28121 MARIPOSA 01/28/2008 03/11/2008 FABIAN ANGEL 637 501 10 Low
B08-0111 25500 RANCHO NIGUEL RD 03/05/2008 04/07/2008 STEVEN BONG CONSTRUCTION INC 951-781-7781 636 431 12 Low
B08-0114 9 GOODWIN PL 01/29/2008 02/11/2008 POPA ROOFING 714 778-6294 652 022 13 Low
B08-0118 29022 PINTAIL CIR 01/29/2008 02/07/2008 HURLEY ENTERPRISES 951-6724 654 332 03 Low
B08-0120 24252 BELLERIVE CIR 01/29/2008 05/05/2008 BALDWIN DONALD E 659 192 02 Low
B08-0121 25236 VIA PIEDRA ROJA 01/29/2008 DICKENSON CONSTRUCTION 714-492-7228 637 112 30 Low
B08-0123 29841 WEATHERWOOD 02/19/2008 02/29/2008 ALLTOPS INC. 888-525-5867 637 301 19 Low
B08-0124 28801 DRAKES BAY 01/30/2008 BAYRICH CONSTRUCTION 714-578-5760 639 038 06 Low
B08-0125 28831 VIA PASATIEMPO 01/30/2008 02/13/2008 BEST VALUE ROOFING 949-770-7663 654 592 02 Low
B08-0126 83 SOUTH PEAK DR 01/30/2008 MEKNAT BAHMAN 949-683-7927 659 231 14 Low
B08-0128 31417 EAST NINE DR 03/17/2008 OCEAN BREEZE CONSTRUCTION INC. 949-566-6666 659 071 01 Low
B08-0130 30952 CALLE MORAGA 02/04/2008 SHOAR HOOMAN 656 292 26 Low
B08-0136 19 BLUE HORIZON 01/31/2008 02/13/2008 T & G ROOFING  AND ROOF REMOVAL 714-637-1530 672 552 05 Low
B08-0148 13 SAINT CROIX 02/01/2008 03/03/2008 THE LOFTCRAFTERS 949.456.1234 649 451 34 Low
B08-0150 30512 VIA LINDOSA 03/25/2008 07/22/2008 BELLA VISTA POOLS INC. 949-751-7869 656 321 11 Low
B08-0151 3 LINDALL ST 02/04/2008 02/13/2008 HOYT ROOFS INC. 714-773-1820 652 072 10 Low
B08-0154 31236 FLYING CLOUD DR 02/05/2008 SOYLULAR MICHAEL 658 052 33 Low
B08-0155 29841 WEATHERWOOD 02/05/2008 05/02/2008 DAVE BARAZSU CONSTRUCTION 949-559-8082 637 301 19 Low
B08-0160 29465 VISTA PLAZA DR 03/05/2008 03/17/2008 KRM INDUSTRIES INC 714-758-9702 653 121 07 Low
B08-0169 2 RED ROCK LN 03/11/2008 06/04/2008 ELITE ENVIRONMENTS 714-+281-3075 649 712 16 Low
B08-0170 27792 EL LAZO RD 02/08/2008 CALIFORNIA COAST PLUMBERS 714-632-0170 634 061 05 Low
B08-0173 27972 CABOT RD 02/08/2008 CROWN FIRE PROTECTION 243-2212 637 202 24 Low
B08-0174 24611 LA HERMOSA AV 02/08/2008 BLUE RIBBON DESIGN BUILD 949-586-6673 653 021 20 Low
B08-0178 30342 CHAPALA CT 02/11/2008 03/10/2008 SCHMITT JANE 656 334 15 Low
B08-0192 29852 RUNNING DEER LN 02/22/2008 ORANGE COUNTY REMODELING INC 714-998-6356 655 171 13 Low
B08-0199 27 HANCOCK ST 03/19/2008 TREND CONSTRUCTION 949-661-4901 652 071 14 Low
B08-0203 29702 KENSINGTON DR 02/12/2008 IRVINE PACIFIC CONSTRUCTION 655 061 42 Low
B08-0204 28692 AVENIDA DEL CABA 02/12/2008 05/14/2008 ROMERO HIGINIO & MINERVA 637 543 04 Low
B08-0206 30301 GOLDEN LANTERN 05/05/2008 SLATER BUILDERS 714-434-4887 649 741 03 Low
B08-0208 17 DANFORTH AV 06/03/2008 FLOOR-PLEX INC DBA PACIFIC LANDM 714-973-8060 649 541 09 Low
B08-0211 22952 MIRABEL DR 06/25/2008 ALL N ONE HOME SOLUTIONS 949-248-5464 658 064 19 Low
B08-0212 30531 PASEO DEL VALLE 03/14/2008 G&N CONSTRUCTION DBA ACCURATE CO 310-534-1921 659 031 01 Low
B08-0213 29751 CROWN VALLEY PKW 05/05/2008 CITY OF LAGUNA NIGUEL 654 091 02 Low
B08-0214 32036 ISLE VISTA 02/13/2008 DELGEORGE JOHN & P D 658 321 09 Low
B08-0220 27982 MILT CIR 02/14/2008 02/22/2008 S&S CONSTRUCTION CO 949 253-7680 636 512 37 Low
B08-0227 29156 DEAN ST 02/15/2008 02/29/2008 ADF PIPE RESTORATION, INC 714.564.7600 655 251 09 Low
B08-0229 45 BARONESS LN 05/28/2008 SEAN GRATTON 949.678.4711 637 461 18 Low
B08-0232 25262 MONTE VERDE DR 05/13/2008 KT CONSTRUCTION 949-588-9318 637 156 03 Low
B08-0242 27466 BONAVENTURE DR 02/21/2008 S&S CONSTRUCTION 949 253-7680 636 461 05 Low
B08-0243 28022 LORETHA LN 02/21/2008 02/27/2008 S&S CONSTRUCTION 949 253-7680 636 512 66 Low
B08-0244 30491 PUERTO VALLARTA 02/21/2008 04/21/2008 GOLDBERG ALLAN M 949-495-2639 659 111 03 Low
B08-0247 18 WESTCLIFF 02/21/2008 AMERICAN VISION WINDOWS 714.532.0299 659 291 09 Low
B08-0257 30081 CROWN VALLEY PAR 02/28/2008 05/13/2008 CROWN VALLEY CAR WASH 656 221 03 Low
B08-0258 24755 QUEENS CT 03/14/2008 07/03/2008 MUDD INDUSTRIES INC 949.716.7002 654 351 24 Low
B08-0260 23982 HILLHURST DR 02/22/2008 LEMANISSIER JEAN PIERRE 949-495-7909 653 083 03 Low
B08-0261 16 RICHMOND HILL 02/25/2008 MICHAEL CONBOY 760481-9114 652 171 14 Low
B08-0262 27582 LODESTONE TRAIL 02/25/2008 VERGARA PACITA 636 411 18 Low
B08-0265 24916 GOLDEN VISTA 03/04/2008 05/13/2008 THE LOFTCRAFTERS 949.456.1234 654 421 52 Low
B08-0267 28871 EL APAJO 05/01/2008 08/06/2008 OAKBROOK POOLS 949 702-0619 654 593 03 Low
B08-0268 5 SAND POINTE 04/21/2008 TODD ANDREW HALTON 600-5770 649 573 06 Low
B08-0280 29656 SERIANA 03/04/2008 HAGER TIMOTHY 655 241 16 Low
B08-0282 5 COPPS HILL ST 02/28/2008 CALIFORNIA LEAK DETECTION 949-455-1153 652 191 03 Low
B08-0288 24786 EATON LN 03/12/2008 SILVER SPRINGS POOLS & SPAS 949-218-8524 653 323 17 Low
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B08-0295 31922 NATIONAL PARK DR 03/03/2008 ANTIS ROOFING & WATERPROOFING 254-3520 658 033 10 Low
B08-0297 28393 KITE HILL DR 03/04/2008 VCI 909-946-0905 654 321 01 Low
B08-0304 44 NEW HAVEN 03/05/2008 YOUNG BUILDERS 463-7205 659 331 22 Low
B08-0305 44 NEW HAVEN 03/05/2008 YOUNG BUILDERS 463-7205 659 331 22 Low
B08-0307 29502 COLEBROOK DR 03/06/2008 03/13/2008 CAL STATE ROOFING 714-744-3438 655 072 02 Low
B08-0310 28662 JAEGER DR 04/29/2008 BC CUSTOM POOLS AND SPAS 951-693-3115 654 252 01 Low
B08-0313 27020 ALICIA PKWY 04/01/2008 EVERGREEN CONSTRUCTION 951-280-3010 634 361 26 Low
B08-0315 28902 CURLEW LN 06/09/2008 TREND CONSTRUCTION 949-661-4901 654 302 26 Low
B08-0317 12 SAND POINTE 03/07/2008 ESOTERIC WOODCRAFT INC 714-871-5251 649 592 50 Low
B08-0319 28871 EL APAJO 03/10/2008 05/06/2008 ROVICS CONSTRUCTION INC 714-375-0722 654 593 03 Low
B08-0320 31172 OAKMONT PL 03/10/2008 05/27/2008 LARGE CONSTRUCTION 714-454-2448 659 151 20 Low
B08-0330 53 CORONADO POINTE 03/10/2008 NEW IMAGE INDUSTRIES 949.429.3904 656 421 26 Low
B08-0333 24206 LAS NARANJAS DR 03/11/2008 03/14/2008 PACIFIC COAST COPPER REPIPE 714-758-7724 653 042 01 Low
B08-0334 24382 BORREGO CT 03/11/2008 08/21/2008 PETERSON RYAN LEE 949-425-9068 654 101 28 Low
B08-0337 23972 WANIGAN WY 03/12/2008 OLBERDING CONSTRUCTION 714-719-9331 672 312 27 Low
B08-0339 28135 PALMETTO CT 03/12/2008 04/16/2008 JENNIFER DAVIS 654 111 13 Low
B08-0341 28562 BELLA VISTA 03/12/2008 03/21/2008 POPA ROOFING 714 778-6294 637 511 39 Low
B08-0342 24341 CIMARRON CT 03/12/2008 05/30/2008 JARDINE JONATHAN M & DEBRA 949-633-2233 654 121 60 Low
B08-0343 5 CAPRI 03/12/2008 MADIGAN 649 582 15 Low
B08-0346 21 LARKFIELD LN 03/12/2008 06/02/2008 EURO CAL CONSTRUCTION 714-427-0869 673 531 37 Low
B08-0350 14 SENTRY HILL 03/13/2008 TOUBMAN RICHARD 652 022 07 Low
B08-0353 77 SOUTH PEAK DR 03/13/2008 NEW WEST LANDSCAPES 949-661-2767 659 231 11 Low
B08-0354 25122 VIA PORTOLA 03/13/2008 06/16/2008 AGUILAR JOHN 637 301 22 Low
B08-0356 27768 MANOR HILL RD 03/13/2008 03/20/2008 S&S CONSTRUCTION CO 949 253-7680 636 501 35 Low
B08-0357 17 HALSEY AV 03/14/2008 RHATIGAN ROBERT T 673 531 23 Low
B08-0358 24342 CIMARRON CT 03/14/2008 MAZAN LORILEE 949-360-7601 654 121 66 Low
B08-0360 27000 ALICIA PKWY 04/23/2008 POWELL'S SWEET SHOPPE 634 361 26 Low
B08-0362 5 HIDDEN CREST WY 03/17/2008 BARNETT TIMOTHY L 949-363-5589 637 441 06 Low
B08-0363 31629 CRYSTAL SANDS DR 04/17/2008 HILL LYNN M 949-489-9447 658 083 34 Low
B08-0365 31762 ISLE ROYAL DR 03/17/2008 AYALA REINALDO J & BEVERLY R 562-805-4078 658 024 03 Low
B08-0366 27862 RURAL LN 03/18/2008 03/20/2008 S&S CONSTRUCTION CO 949 253-7680 636 521 17 Low
B08-0367 1 MALIBU 03/18/2008 05/09/2008 JON'S MASONRY 949-770-8061 649 573 03 Low
B08-0374 29386 CHRISTIANA WY 03/18/2008 05/05/2008 SEA POINTE CONSTRUCTION 949-861-3400 655 331 05 Low
B08-0376 24231 LAS NARANJAS DR 03/19/2008 04/01/2008 SEARS HOME IMPROVEMENT 800.807.9889 653 041 05 Low
B08-0379 23851 CATAMARAN WY 03/19/2008 MIKE CONNELL 672 331 08 Low
B08-0381 28812 ALOMA AV 05/08/2008 ANVARI ASSOCIATES CORP 637 125 33 Low
B08-0382 24951 RANCHO NIGUEL RD 03/20/2008 05/12/2008 VCI 909-946-0905 654 681 02 Low
B08-0383 24881 ADELANTO DR 03/20/2008 08/04/2008 AT&T 637 042 10 Low
B08-0384 2 CORFU 06/30/2008 PACIFIC MAINTENANCE 714-231-7272 653 391 28 Low
B08-0385 23675 CLIPPER WY 03/20/2008 07/16/2008 VCI 909-946-0905 655 261 08 Low
B08-0391 23932 PASEO DEL CAMPO 03/20/2008 MALLORY GENERAL CONTRACTOR INC 661-7788 659 023 21 Low
B08-0397 30262 CHAPALA CT 04/01/2008 BURGIN CONSTRUCTION 714.558.1094 656 334 26 Low
B08-0398 78 OAKCLIFF DR 03/21/2008 KERBY WARREN C 649 731 83 Low
B08-0403 23811 BRANT LN 03/21/2008 FIVE STAR 949-689-4640 654 251 05 Low
B08-0404 28631 CHARREADAS 05/01/2008 THOMPSON 949-347-1973 637 541 11 Low
B08-0407 23052 CASSANO DR 03/24/2008 04/25/2008 MONTGOMERY ILAH C 658 062 48 Low
B08-0408 29852 RUNNING DEER LN 05/08/2008 ORANGE COUNTY REMODELING INC 714-998-6356 655 171 13 Low
B08-0409 23052 CASSANO DR 03/24/2008 04/10/2008 GLEN MOSS TILE 949-235-2435 658 062 48 Low
B08-0410 5 FAIR OAKS 03/25/2008 07/01/2008 BURGIN CONSTRUCTION 714.558.1094 649 391 19 Low
B08-0414 17 COPPS HILL ST 03/25/2008 NULTY C THOMAS 949-240-9434 652 191 09 Low
B08-0415 27 NEWCASTLE LN 03/25/2008 COASTAL CONSTRUCTION 357-4805 673 701 23 Low
B08-0417 24755 QUEENS CT 05/21/2008 07/03/2008 ADD ON CONSTRUCTION 949-305-7446 654 351 24 Low
B08-0419 6 RED ROCK LN 03/25/2008 MCCARTHY 714-767-5775 649 712 14 Low
B08-0423 35 POPPY HILLS RD 03/26/2008 MANSFIELD ROOFING CO. 714-738-4477 673 771 01 Low
B08-0429 24372 CIMARRON CT 03/26/2008 04/30/2008 AMBROW GEORGE 949-831-5160 654 121 69 Low
B08-0430 32451 GOLDEN LANTERN 04/22/2008 06/02/2008 DBAC INC 723-0147 673 631 01 Low
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B08-0431 9 MALEA 03/26/2008 GABRIEL CISNEROS 714-504-9220 653 511 16 Low
B08-0437 35 ARGOS 03/28/2008 MATTHEWS SAMUEL E 653 481 04 Low
B08-0438 6 MARSH CREEK 05/20/2008 SO CAL CONCEPTS INC 714-313-1773 673 791 05 Low
B08-0439 27816 COUNTRY LANE RD 03/28/2008 04/21/2008 S&S CONSTRUCTION CO 949 253-7680 636 482 19 Low
B08-0448 17 HALSEY AV 03/31/2008 RHATIGAN ROBERT T 949-487-2287 673 531 23 Low
B08-0449 67 ASILOMAR RD 04/01/2008 GIRARD MARCIA 949-488-3390 652 251 02 Low
B08-0450 29971 RUNNING DEER LN 05/05/2008 ASSIST 2 BUILD POOL CO 388-2101 655 182 06 Low
B08-0451 29642 NOVACELLA 04/30/2008 ASSIST 2 BUILD POOL CO 388-2101 655 241 30 Low
B08-0457 40 RICHMOND HILL 04/15/2008 THAYER REMODELING 949-795-2720 652 171 26 Low
B08-0458 30902 CLUB HOUSE DR 04/02/2008 BARBARA CHARKER 949-717-3000 656 272 04 Low
B08-0464 28432 EL SUR 04/03/2008 A-1 COPPER REPIPE SPECIALIST 888-625-0777 637 523 06 Low
B08-0466 29175 BELLE LOMA 05/02/2008 MACKE PATRICK J 637 401 26 Low
B08-0467 8 CALLENDER CT 04/03/2008 04/14/2008 CALIFORNIA WEATHER PROOFING 949 951-9091 652 212 18 Low
B08-0471 28071 KLAMATH CT 04/04/2008 04/11/2008 TOP QUALITY ROOFING 858-9194 654 141 31 Low
B08-0472 31834 BEAR BRAND RD 04/04/2008 06/28/2008 JOTS INC. 949-582-3848 673 741 40 Low
B08-0475 1 OLD RANCH RD 06/16/2008 PAN CONSTRUCTION 310-659-9962 673 451 10 Low
B08-0481 28521 SILVERTON DR 04/07/2008 04/14/2008 MAI NGUYEN 714-280-5799 637 262 09 Low
B08-0496 54 CORONADO POINTE 06/13/2008 PERRY MARSHAL BUILDERS ESTATES 949-874-2433 656 421 10 Low
B08-0499 30661 FAIRGREENS W 04/07/2008 DIAL ONE WINDOW REPLACEMENT 714-259-5120 659 091 09 Low
B08-0503 24360 YOSEMITE RD 05/13/2008 CHURCH MISSION LUTHERAN 654 661 46 Low
B08-0506 24042 PASEO DEL CAMPO 04/08/2008 CALIFORNIA CUSTOM TILE 456-6916 653 084 05 Low
B08-0507 53 CORONADO POINTE 04/08/2008 NEW IMAGE INDUSTRIES 949.429.3904 656 421 26 Low
B08-0510 27981 MILT CIR 04/08/2008 04/09/2008 S&S CONSTRUCTION 949 253-7680 636 512 76 Low
B08-0523 30952 CANTERBURY PL 04/08/2008 JARVIS RESTORATION 949-498-2778 659 181 07 Low
B08-0527 3 LUCCA 04/08/2008 SOLAR ENGINEERING IND. 626-795-2713 653 521 02 Low
B08-0529 9 REDONDO 04/09/2008 HOOVESTOL CALVIN J 649 561 06 Low
B08-0560 29475 CASTLE RD 04/10/2008 06/10/2008 SIVERTSON RICHARD R & MARILYN J 654 397 02 Low
B08-0564 31602 SEA SHADOWS WY 04/11/2008 AMERICAN VISION WINDOWS 714.532.0299 658 332 59 Low
B08-0566 12 COURSAN 04/14/2008 MAURER DEVELOPMENT 949-413-5802 653 242 11 Low
B08-0570 34 HYANNIS 06/04/2008 GETCHELL  & GARBORG  REMODELERS 369-9229 652 221 16 Low
B08-0579 18 CIRCLE HILL 04/15/2008 07/10/2008 FERDINAND CONSTRUCTION INC 714-536-8400 649 371 14 Low
B08-0582 23742 PASEO DEL CAMPO 04/15/2008 05/28/2008 MATT BOVEE 949-249-8845 659 023 06 Low
B08-0586 22802 MISTY SEA DR 04/16/2008 PETER HAVERKAMP 949-637-5875 658 291 05 Low
B08-0589 6 SALT SPRAY DR 04/16/2008 05/07/2008 DAVID TAYLOR 714-390-4227 649 691 03 Low
B08-0594 31594 FLYING CLOUD DR 05/16/2008 BREWER STEVEN L 949-481-5915 658 082 28 Low
B08-0596 25011 VIA BONITA 04/17/2008 PEAK VENTURES, INC. 949-584-2614 637 035 09 Low
B08-0597 18 VINTAGE 04/17/2008 06/09/2008 STEDMAN BONNIE 949-496-3333 659 301 38 Low
B08-0599 24562 LA HERMOSA AV 04/17/2008 04/25/2008 NORLAND ROOFING 949.495.2002 653 022 09 Low
B08-0604 24145 LAS NARANJAS DR 04/18/2008 AMINI MEHRAN NICO 818-201-4950 653 052 19 Low
B08-0610 14 CAMBERLEY 04/21/2008 SWR CONSTRUCTION 760-599-4729 659 351 07 Low
B08-0611 25341 SPINDLEWOOD 05/20/2008 SOUTH SHORE IND. 949-493-6594 637 133 13 Low
B08-0614 24032 CARAVEL PL 04/21/2008 PETER BELTRAN MARINEZ 909-598-0252 672 321 23 Low
B08-0615 27 HANCOCK ST 04/21/2008 TREND CONSTRUCTION 949-661-4901 652 071 14 Low
B08-0617 40 RICHMOND HILL 05/22/2008 THAYER REMODELING 949-795-2720 652 171 26 Low
B08-0626 31822 NATIONAL PARK DR 04/22/2008 TILL ROOFING 714-423-9228 658 022 07 Low
B08-0628 2 SON BON 04/22/2008 KT CONSTRUCTION 949-588-9318 653 411 62 Low
B08-0630 14 CAMBERLEY 04/22/2008 AL-HAMED SHAIKH 659 351 07 Low
B08-0631 25011 VIA BONITA 04/23/2008 PEAK VENTURES,INC. 949-584-2614 637 035 09 Low
B08-0634 24531 KINGS RD 04/23/2008 CUCCIA CONSTRCUCTION 370-9807 654 341 05 Low
B08-0637 29071 ALOMA AV 04/24/2008 05/30/2008 COAST ROOFING 714 968-8754 637 032 05 Low
B08-0646 3 PHAEDRA 04/24/2008 06/03/2008 ADF PIPE RESTORATION, INC 714.564.7600 653 511 32 Low
B08-0648 7 FAIRLANE 04/24/2008 06/09/2008 JIM MCNAMANA 949-496-8595 673 662 37 Low
B08-0649 31731 ISLE VISTA 05/12/2008 CAPISTRANO POOLS & SPAS 658 291 23 Low
B08-0654 30241 GOLDEN LANTERN 05/07/2008 05/30/2008 BUSH DECOR AND CONSTRUCTION 949-553-8090 649 741 09 Low
B08-0657 24611 LA HERMOSA AV 06/16/2008 BLUE RIBBON DESIGN BUILD 949-586-6673 653 021 20 Low
B08-0659 25201 HUGO RD 04/25/2008 ANDERSON JEROLD 637 144 03 Low
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B08-0660 24272 HILLVIEW DR 04/25/2008 HENNING JOHN R 949-573-3415 654 081 04 Low
B08-0661 25142 ADELANTO DR 04/28/2008 BROWN DAVE & ELISA A 637 052 14 Low
B08-0662 99 FAIRLANE RD 04/28/2008 FLOORING BY RSL 714-717-1042 673 531 46 Low
B08-0666 25142 LA ESTRADA DR 04/29/2008 05/06/2008 J.L. RAY CO. 949 498-2274 637 102 13 Low
B08-0669 30190 TOWN CENTER DR 04/29/2008 DRI COMMERCIAL CORPORATION 949-260-7900 656 221 11 Low
B08-0671 24172 BELLERIVE CIR 04/30/2008 05/13/2008 MC CORMACK ROOFING CO 714-630-5543 659 192 09 Low
B08-0676 29432 KENSINGTON DR 04/30/2008 05/05/2008 RAY;S ROOFING 949-559-9369 655 082 06 Low
B08-0684 31132 DORAL PL 04/30/2008 GEORGE LINE CONSTRUCTION 714-418-1142 659 151 07 Low
B08-0687 29971 RUNNING DEER LN 05/01/2008 ASSIST 2 BUILD POOL CO 388-2101 655 182 06 Low
B08-0694 25201 HUGO RD 05/02/2008 ANDERSON JEROLD 637 144 03 Low
B08-0695 30190 TOWN CENTER DR 05/14/2008 BUIE COMMUNITIES (949) 582-4009 656 221 11 Low
B08-0696 1 LIME ORCHARD 05/02/2008 KAEMERLE PATRICK T 949-248-1243 673 432 24 Low
B08-0698 19 DOHENY 05/02/2008 LANE CONSTRUCTION 240-1400 649 592 23 Low
B08-0704 28361 CLARETON DR 05/05/2008 MPS CONSTRUCTION 714 997-9193 637 312 11 Low
B08-0707 24401 NUGGET FALLS LN 05/05/2008 06/12/2008 OTOUPALIK MICHAEL E & ANA 636 411 06 Low
B08-0708 29421 CHRISTIANA WY 05/05/2008 07/11/2008 SEA POINTE CONSTRUCTION 949-861-3400 655 331 05 Low
B08-0709 31581 SEA SHADOWS WY 05/05/2008 LEFT COAST COMPANY 949-412-7315 658 332 30 Low
B08-0712 4 RICHMOND HILL 05/06/2008 REAL PLANTS, INC. 714.329.7404 652 171 08 Low
B08-0714 4 RICHMOND HILL 05/29/2008 PREMIER BUILDERS 714.448.3657 652 171 08 Low
B08-0723 24536 KINGS RD 06/04/2008 ELITE ENVIRONMENTS 714-+281-3075 654 342 06 Low
B08-0729 23771 HIGHLANDS AV 05/08/2008 VCI 909-946-0905 655 341 02 Low
B08-0731 23 BARONESS LN 05/08/2008 BARNTHOUSE TIMOTHY 637 452 09 Low
B08-0735 59 MARSEILLE 05/09/2008 COAST BUILDING CO. 949-510-2281 658 221 09 Low
B08-0736 23896 CATAMARAN WY 05/09/2008 FRED PIERACCI 456-5737 672 331 08 Low
B08-0737 25314 HUGO RD 06/16/2008 SHAY 949-230-7445 637 173 15 Low
B08-0740 30521 VIA LINDOSA 05/09/2008 06/18/2008 ROOMSCAPES, INC 949 448-9627 656 322 12 Low
B08-0741 14 HASTINGS 05/12/2008 05/22/2008 COVER RIGHT ROOFING 714.832.0113 659 261 01 Low
B08-0742 4 RICHMOND HILL 05/12/2008 REAL PLANTS, INC. 714.329.7404 652 171 08 Low
B08-0744 23982 FRIGATE DR 05/12/2008 EXCEL ELECTRIC 672 323 06 Low
B08-0749 28425 LAS CABOS 05/12/2008 A-AMES PLUMBING-HEAT 714-530-2440 654 561 55 Low
B08-0751 23 HIGH BLUFF 05/12/2008 SOUTHCOAST HOME SERVICES 949-212-6236 672 571 03 Low
B08-0753 23982 FRIGATE DR 05/13/2008 ORANGE COAST PLUMBING 714-953-1111 672 323 06 Low
B08-0755 24625 LOS SERRANOS DR 05/13/2008 PACIFIC COAST COPPER REPIPE 714 758-7725 653 022 18 Low
B08-0756 32451 GOLDEN LANTERN 06/10/2008 SHEA PROPERTIES 949-389-7129 673 631 01 Low
B08-0759 24552 CAMDEN CT 05/13/2008 RYDER CONSTRUCTION 395-7626 653 164 08 Low
B08-0762 31891 EAST NINE DR 05/21/2008 RICHARD ALAN CLAPP 395-4841 670 211 21 Low
B08-0775 25011 VIA BONITA 05/13/2008 PEAK VENTURES,INC. 949-584-2614 637 035 09 Low
B08-0776 27622 CAMINO CAPISTRAN 05/13/2008 06/10/2008 OLIVER MAHOR ASPHALT 949-548-6398 636 031 09 Low
B08-0779 24831 STONEGATE LN 05/14/2008 SOUTHERN CALIFORNIA ROOMS 562-802-1100 653 321 08 Low
B08-0782 3 SEARIDGE 06/13/2008 CONTEMPORARY POOLS & SPAS 949-463-0569 673 581 11 Low
B08-0783 24 DENIA 06/06/2008 DANA PACIFIC POOLS 949-716-5655 653 551 05 Low
B08-0790 23962 STILLWATER LN 05/15/2008 06/19/2008 DIAL ONE WINDOW REPLACEMENT 714-259-5120 654 052 11 Low
B08-0791 28611 AVENIDA DEL CABA 05/15/2008 08/06/2008 BRIMLOW ARTHUR K 637 542 21 Low
B08-0792 28701 JAEGER DR 05/15/2008 GIOMETTI 949-246-4427 654 271 13 Low
B08-0795 13 TAYWOOD CT 05/16/2008 05/29/2008 SHABSIN SHERMAN 652 041 31 Low
B08-0796 16 OLD RANCH RD 06/12/2008 GREYSON CONSTRUCTION 279-5597 673 601 04 Low
B08-0799 22 PALISADES 06/20/2008 BAC LANDSCAPE INC 714-351-9071 673 672 16 Low
B08-0801 23932 PASEO DEL CAMPO 05/30/2008 MALLORY GENERAL CONTRACTOR INC 661-7788 659 023 21 Low
B08-0804 25301 MONTE VERDE DR 05/16/2008 ALAN SMITH POOL PLASTERING 714-628-9494 637 173 19 Low
B08-0806 27702 NIGUEL VILLAGE D 05/27/2008 GREENSCAPES INSTALLATION 949-366-6564 636 242 02 Low
B08-0809 23 TRAWLER 05/19/2008 YOUNG DANIEL JOSEPH 652 231 17 Low
B08-0812 25422 DEL COBRE 05/19/2008 07/03/2008 FICC 714-366-1656 637 162 12 Low
B08-0813 31092 BOCA RATON PL 05/19/2008 06/28/2008 HOFERER CONSTRUCTION AND INVESTM 489-9054 659 181 18 Low
B08-0815 8 DANFORTH AV 05/19/2008 05/27/2008 MASTER SERV (818) 408-4100 649 531 24 Low
B08-0819 22812 SEAWAY DR 05/19/2008 05/23/2008 MOKRI NADER 658 301 20 Low
B08-0820 28793 EL ADOLFO 05/19/2008 LIQUID PLUMBING 949-637-7117 637 501 10 Low
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B08-0821 25301 LA ESTRADA DR 05/19/2008 SCHMIDT 949-495-8842 637 112 41 Low
B08-0826 23982 FRIGATE DR 05/20/2008 JARVIS RESTORATION 949-498-2778 672 323 06 Low
B08-0836 27751 AGATE CANYON DR 05/21/2008 PINPOINT LEAK DETECTION 619.726.5119 636 412 08 Low
B08-0840 23892 PASEO DEL CAMPO 06/12/2008 EMERCON CONSTRUCTION 714-630-9615 659 023 18 Low
B08-0843 23892 PASEO DEL CAMPO 05/22/2008 EMERCON CONSTRUCTION 714-630-9615 659 023 18 Low
B08-0845 24922 MANSILLA ST 05/22/2008 05/23/2008 THE WARNER COMPANY 949.689.1042 637 592 04 Low
B08-0846 30772 LA MER 05/22/2008 ROVICS CONSTRUCTION INC 714-375-0722 656 361 18 Low
B08-0848 24762 CUTTER 05/23/2008 07/23/2008 DIAL ONE WINDOW REPLACEMENT 714-259-5120 653 372 62 Low
B08-0850 24525 KINGS RD 05/23/2008 A+ KITCHEN AND BATH 949 458-2108 654 341 04 Low
B08-0853 25500 RANCHO NIGUEL RD 06/10/2008 ROSEEN BUILDERS INC 716-7900 636 431 12 Low
B08-0854 14 CALA D'OR 06/03/2008 DOWNS 653 502 07 Low
B08-0855 11 COMPADRE 05/23/2008 KIANIPEY VICTOR V & KERRY A 649 401 03 Low
B08-0860 36 CORONADO POINTE 05/27/2008 CALIFORNIA DELUXE WINDOWS (818) 349-5566 656 421 01 Low
B08-0861 30065 ALICIA PKWY 05/27/2008 06/12/2008 WEST COAST CONSTRUCTION SERVICES 909-982-6979 656 241 12 Low
B08-0862 43 BARONESS LN 05/27/2008 BERNHARD BUILDERS INC 714-892-5202 637 461 19 Low
B08-0867 8 WESTGATE 06/30/2008 MARK CAMPBELL 280-7680 673 621 37 Low
B08-0871 23811 BRANT LN 05/30/2008 FIVE STAR 949-689-4640 654 251 05 Low
B08-0876 28281 VIA ALFONSE 05/29/2008 ROSE KLAYTON 654 651 18 Low
B08-0883 27462 BONAVENTURE DR 06/13/2008 PIOREK BRANDON E 636 461 05 Low
B08-0885 24885 HAMLET WY 06/24/2008 TERRANOVA POOLS 714-840-1746 636 501 70 Low
B08-0886 24885 HAMLET WY 06/24/2008 TERRANOVA POOLS 714-840-1746 636 501 70 Low
B08-0890 22972 MIRABEL DR 06/02/2008 REEF CONSTRUCTION INC 949 496-8430 658 064 17 Low
B08-0894 24062 LAPWING LN 06/02/2008 AUGUSTINI 654 282 22 Low
B08-0895 39 TOULON 06/02/2008 JOULAIN 658 241 17 Low
B08-0897 27782 EL LAZO RD 06/03/2008 SEASIDE A/C/ & HEATING 496-3639 634 061 06 Low
B08-0898 31657 CRYSTAL SANDS DR 06/03/2008 08/02/2008 JEFF WINDERS CONTRACTING 949.376.1628 658 082 43 Low
B08-0902 29191 KENSINGTON DR 06/23/2008 STEVE CARTER 949 322-0173 655 111 08 Low
B08-0904 28921 VIA PASATIEMPO 06/04/2008 07/01/2008 BESTONE CONSTRUCTION INC 949.728.3010 654 591 17 Low
B08-0907 29172 BALLOCH ST 06/05/2008 NORHAUSEN CLARK 655 111 24 Low
B08-0909 25102 MOBERLY CT 06/20/2008 08/22/2008 THE LOFTCRAFTERS 949.456.1234 637 611 26 Low
B08-0912 29852 RUNNING DEER LN 06/05/2008 DEJESUS RODRIGO MOYER 655 171 13 Low
B08-0913 25842 AVATAR 06/05/2008 06/16/2008 WOOLBRIGHT'S ROOFING 637 551 14 Low
B08-0914 27955 RURAL LN 06/05/2008 06/20/2008 ALUMINUM ROOFING SPEC 714-558-0678 636 531 34 Low
B08-0915 25201 SPINDLEWOOD 06/24/2008 SHORELINE POOLS AND SPA 714-449-8900 637 291 12 Low
B08-0917 31832 NATIONAL PARK DR 06/06/2008 06/28/2008 JEUN'S ROOFING & PAINTING, INC. 562.407.5450 658 032 01 Low
B08-0927 20 LE CONTE 06/20/2008 ZAMBORELLI ENTERPRISE 949-464-0400 658 251 26 Low
B08-0928 29421 CASTLE RD 06/10/2008 UPRIGHT CONTRACTOR 714-240-8535 654 397 09 Low
B08-0936 19 DOHENY 06/10/2008 HILL-LINDSAY JOSEPH 649 592 23 Low
B08-0939 24316 LOS SERRANOS DR 06/11/2008 06/19/2008 WEATHER BEATER SYSTEMS 949-249-3152 653 062 16 Low
B08-0940 27781 LA PAZ RD 06/11/2008 GUNNING-KOPP LIVING TRUST 634 061 07 Low
B08-0941 25151 MONTE VERDE DR 06/11/2008 VISION LANDSCAPE 949-837-0057 637 062 15 Low
B08-0942 25091 NUEVA VISTA DR 06/12/2008 D&D CONSTRUCTION 709-4811 637 142 02 Low
B08-0963 30081 CROWN VALLEY PAR 06/13/2008 PURRFECT AUTO 310-430-5109 656 221 03 Low
B08-0965 30081 CROWN VALLEY PAR 06/23/2008 06/24/2008 PERFECT AUTO SERVICES 310-430-5109 656 221 03 Low
B08-0966 2 SAINT TROPEZ 06/13/2008 FROST ROC 658 211 04 Low
B08-0968 31583 CRYSTAL SANDS DR 06/16/2008 06/23/2008 SHARP ROOFING 949-305-7849 658 083 21 Low
B08-0970 19 OAKCLIFF DR 06/16/2008 06/28/2008 POPA ROOFING 714 778-6294 649 692 12 Low
B08-0975 24591 MANDO DR 06/30/2008 07/18/2008 THE LOFTCRAFTERS 949.456.1234 636 421 70 Low
B08-0977 25342 SHADYWOOD 06/17/2008 06/28/2008 CALIFORNIA WEATHER PROOFING 949 951-9091 637 292 08 Low
B08-0983 43 BARONESS LN 06/20/2008 WITTE KARL MICHAEL 949-246-8029 637 461 19 Low
B08-0987 28941 MIRA VISTA 06/18/2008 TILL ROOFING 714-423-9228 637 422 14 Low
B08-0990 25341 SPINDLEWOOD 06/18/2008 SOUTHSHORE CONSTRUCTION DESIGN 248-9100 637 133 13 Low
B08-0992 30572 LA VUE 06/18/2008 DIAL ONE WINDOW REPLACEMENT 714-259-5120 656 351 12 Low
B08-1001 28101 TURLOCK CT 06/20/2008 BERKOWITZ STEFFI 654 131 21 Low
B08-1010 28372 LA FALDA 06/23/2008 BOECKLEY SCOTT 637 532 04 Low
B08-1017 29132 KENSINGTON DR 06/25/2008 NORMAN HALEY 626-791-7000 655 121 23 Low
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B08-1030 24661 ROYALE RIDGE 06/26/2008 07/03/2008 EUROPEAN GARDEN INC. 714-296-6174 654 361 03 Low
B08-1031 31243 EAST NINE DR 06/26/2008 KAVEH MOAZAMI 291-5451 670 221 19 Low
B08-1035 9 SEARIDGE 06/26/2008 DIAL ONE JOHNSHINE PLUMBING INC. 714-523-9219 673 581 12 Low
B08-1036 188 SHOREBREAKER 06/26/2008 TELFORD JONES 951-486-0337 673 631 08 Low
B08-1038 29029 ALOMA AV 06/26/2008 KRAUS CONSTRUCTION INC. 714-536-1429 637 024 02 Low
B08-1048 24371 LA HERMOSA AV 06/27/2008 EASTMAN COREY 949-481-5561 653 043 25 Low
B08-1053 25201 HUGO RD 06/30/2008 ANDERSON JEROLD 661-332-2909 637 144 03 Low
B08-1054 28841 CURLEW LN 06/30/2008 MORONI JAMES/J 2007 TRUST 654 302 15 Low
B08-1056 31834 BEAR BRAND RD 06/30/2008 JOTS INC. 949-582-3848 673 741 40 Low
G06-000006 06/29/2007 VISTA MAR HOA-C/O SEABREEZ MANGM (949) 855-188, 653 311 02 Low
G06-000020 28812 ALOMA AV 06/19/2007 EARTHWORKS SOLUTIONS (714) 920-3101 637 125 33 Low
G07-004 3 SEARIDGE 06/28/2007 PAUL & PAM ROY (949) 360-9224 673 581 11 Low
G07-006 24360 YOSEMITE RD 09/04/2007 MISSION LUTHERAN CHURCH 654 661 46 Low
G07-017 9 OLD RANCH RD 12/05/2007 KERRY KAVANAUGH (949) 493-1128 673 442 29 Low
G07-020 30190 TOWN CENTER DR 01/22/2008 LAGUNA NIGUEL TOWN CENTER 656 221 11 Low
G07-022 4 SEARIDGE 02/20/2008 LAWRENCE W. SIMPSON TTEE 488-0233 673 581 12 Low
B00-01523 11 GLADSTONE LN 09/25/2000 07/25/2008 MONTAZAMI KAMRAN & MARIA 360-6664 65229105 Low
B00-01578 29151 BELLE LOMA 10/02/2000 SAMIR GOSN 949 364-0744 63740129 Low
B00-01795 11 GLADSTONE LN 11/14/2000 07/25/2008 MONTAZAMI KAMRAN & MARIA 949 498-9094 65229105 Low
B00-01817 25036 PATHWAY DR 01/12/2001 07/16/2007 S & S CONSTRUCTION 949 253-7680 Low
B00-01974 31520 CRYSTAL SANDS DR 01/19/2001 PACIFIC ISLAND VILLAGE Low
B00-01994 7 GLADSTONE LN 01/31/2001 CRAIG AND CAROL HOLIDAY 65229103 Low
B01-00529 30751 GREENS EAST DR 04/10/2001 GRAMBO ROBERT & STACEY 949 363 7668 65909104 Low
B01-00688 30751 GREENS EAST DR 04/12/2001 GRAMBO ROBERT & STACEY 493-2554 65909104 Low
B01-00781 30751 GREENS EAST DR 05/01/2001 GRAMBO ROBERT & STACEY 65909104 Low
B01-00937 24071 PINEHURST LN 06/21/2001 WRIGHT K DOUGLAS 65920106 Low
B01-00946 25442 VIA ESTUDIO 08/07/2001 WAYNE & JONI USUI 495-7140 63719125 Low
B01-00970 3 SAND ST 06/04/2001 02/13/2008 MATHEIS TOM 422-7705 64953107 Low
B01-01046 28691 SEA POINT 06/14/2001 LE FEVRE 949-448-9570 Low
B01-01169 23851 PINAFORE CIR 09/20/2001 KNIGHT ROBERT A 949-361-0215 65403310 Low
B01-01254 24861 HAMLET WY 08/07/2001 SHAPELL INDUSTRIES INC 949 253-7680 63650167 Low
B01-01255 24871 HAMLET WY 08/07/2001 SHAPELL INDUSTRIES INC 949 253-7680 63650168 Low
B01-01256 24881 HAMLET WY 08/07/2001 SHAPELL INDUSTRIES INC 949 253-7680 63650169 Low
B01-01420 25442 VIA ESTUDIO 08/15/2001 USUI WAYNE I 63719125 Low
B01-01540 25675 LA CIMA 10/04/2001 SEELEY DANIEL S & DEBORAH A 63738206 Low
B01-01674 21 CALA MOREYA 09/27/2001 HENNESS BRUCE & SHELIA 65341107 Low
B01-01770 6 CORSICA 10/15/2001 BENAVIDES CARLOS & CHRISTINE 949-249-0497 65330203 Low
B01-01834 23851 PINAFORE CIR 10/24/2001 KNIGHT ROBERT A 949-361-1615 65403310 Low
B01-01956 28111 PALMETTO CT 02/04/2002 CLIFTON KIKSSIE M 65411105 Low
B01-01994 31520 CRYSTAL SANDS DR 12/13/2001 PACIFIC ISLAND VILLAGE HOA 714 713-0299 Low
B01-02009 33 HENLEY DR 11/29/2001 KANY 64969317 Low
B01-02023 2 MILOS 01/21/2002 WILSON CALVIN W 714-692-2905 65326139 Low
B01-02111 14 DION 01/11/2002 KOCI KENNETH A & TERESA M 65343116 Low
B02-00009 25463 VIA ESTUDIO 02/12/2002 LIN AMY 949-495-1066 63719113 Low
B02-00017 17 WHITE CLIFF 01/04/2002 JON BORENSTEIN 949 489-7715 67366220 Low
B02-00032 24992 LA PLATA DR 02/13/2002 NESS BENNIE A 949-249-1366 65313204 Low
B02-00151 28821 WESTPORT WAY 02/05/2002 GARY MACHESKE 872-7922 Low
B02-00153 29 BRIDINGTON 02/05/2002 STEIN JOSEPH & CHERYL 714-846-7776 65928128 Low
B02-00268 5 BELCREST 02/14/2002 TOMAIKO THOMAS & MONIKA 770-1145 65931128 Low
B02-00271 26 SERENITY LN 02/15/2002 MASSEY JOHN & BEVERLY 949-459-6127 64938234 Low
B02-00309 28371 LA FALDA 02/27/2002 TIPTON JOHN W 949-365-0394 63753131 Low
B02-00313 29741 ORANGE OAK 02/27/2002 HELLMICH JAMES J 63728204 Low
B02-00323 29126 POMPANO WY 02/28/2002 KERRY FLANAGAN 714-892-2215 65519127 Low
B02-00334 13 GLASTONBURY PL 03/25/2002 BERGUM JR. STAN M & DORIS G 67352211 Low
B02-00380 14 MALEA 03/19/2002 JEANNE AND AARON JULIAN 360-8900 65351123 Low
B02-00402 30 MANDALAY 03/18/2002 GRIDER JEFFREY S 289-2712 65930116 Low
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B02-00448 28202 BEDFORD DR 03/22/2002 JACOLICK HARVEY 800 274-3638 63735117 Low
B02-00496 28642 SILVERTON DR 04/02/2002 BURKE ROBERT 380-8659 63736103 Low
B02-00511 27 BRIDINGTON 04/04/2002 CADIZ MARIANO C 949 240-3866 65928127 Low
B02-00517 29461 VIA SAN SEBASTIAN 04/05/2002 ROMEO VINCENZO & PATRICE 65310118 Low
B02-00581 24752 VIA LARGA 05/01/2002 GARNER THOMAS L 714  373-8545 65314206 Low
B02-00588 25982 ARRIBA LINDA 04/15/2002 PAUL HARRIS 714 777 7101 63741152 Low
B02-00593 29737 NIGUEL RD 04/16/2002 POINTE NIGUEL APARTMENTS 495-9542 Low
B02-00608 30872 MAUNA KEA PL 04/17/2002 MOSS ROBERT ALLEN 949 951-9091 65917117 Low
B02-00615 22876 CAMERONA RD 04/18/2002 MACNAIR HOWELL R 818-957-8985 65807261 Low
B02-00626 28271 RANCHO DE LINDA 04/26/2002 CASSAN DENNIS P 714  373-8545 65446203 Low
B02-00633 32255 RIDGEWAY AV 04/19/2002 RUEDA RUSSELL 493-2554 67232203 Low
B02-00636 28092 BEDFORD DR 04/22/2002 HUGHES RICHARD L 714 778-6294 63735109 Low
B02-00637 30951 AUGUSTA DR 04/22/2002 HUNTER KEVIN K & ADRIENNE D 653-2201 65913202 Low
B02-00660 28081 PINNACLES CT 04/23/2002 CARSEL ALEX 65413138 Low
B02-00661 28091 PINNACLES CT 04/23/2002 FOUNTAIN JESSE 65413137 Low
B02-00679 31 BELLINGHAM PL 04/25/2002 BROWN DAVID E 949 951-9091 65201120 Low
B02-00690 24752 VIA LARGA 04/29/2002 GARNER THOMAS L 65314206 Low
B02-00691 4 WESTWIND 04/29/2002 FRASER WILLIAM P & ANN M 459-1480 67366246 Low
B02-00694 28101 EDELWEISS CT 04/29/2002 BADEN DAVID J 949-951-3798 65411207 Low
B02-00696 6 DOHENY 04/29/2002 QUEEN JOSEPH M 949 495-5227 64959203 Low
B02-00702 24151 CHERRY HILLS PL 04/30/2002 SATZ STEVEN E 653-2201 65920201 Low
B02-00704 25601 HAMPTON DR 04/30/2002 BRANDLIN LAURA 714 632-7663 63733217 Low
B02-00713 28082 BEDFORD DR 05/02/2002 CARRION 714 778-6294 63735108 Low
B02-00730 24781 LA VIDA DR 05/06/2002 SCHERR ARTHUR 65314325 Low
B02-00743 28122 EDELWEISS CT 05/08/2002 GROOTHIUS MARK & JAIMI 949-951-3798 65411216 Low
B02-00746 23002 TORINA LN 05/08/2002 KEFFER EDDIE & SHERRY 949-290-7210 65806242 Low
B02-00752 24271 TAHOE CT 05/10/2002 SUN YINSHANG 65412108 Low
B02-00755 30442 BENECIA AV 05/10/2002 CHAPMAN DION CORNELIUS 65308115 Low
B02-00771 30021 BELLO PL 05/14/2002 FROST JERRY K 65302222 Low
B02-00784 24021 CROSSBILL CIR 05/15/2002 SOLAKIAN PETER 949 498 6204 65402402 Low
B02-00792 25421 HUGO RD 05/17/2002 COOPER GARTH M & RAGINI R 714-630-5543 63717302 Low
B02-00802 29136 POMPANO WY 05/20/2002 GLAZER GEORGE 673-9222 65519129 Low
B02-00803 29142 POMPANO WY 05/20/2002 MISSIMER JANINE CECIL 673-9222 65519130 Low
B02-00819 24556 KINGS RD 05/22/2002 LAN FRANCO 818 391-5202 65434208 Low
B02-00834 25221 SPINDLEWOOD 05/28/2002 HERR KENNETH & GAIL 949 951-9091 63729111 Low
B02-00835 31671 ISLE ROYAL DR 05/28/2002 CAMMELL 714 778-6294 65813202 Low
B02-00854 24515 KINGS RD 05/29/2002 HONEYCUTT JR. ARTHUR E 714 777 7101 65434103 Low
B02-00882 30731 GREENS EAST DR 06/04/2002 JOHNSON NELSON 65909122 Low
B02-00903 6 CORSICA 06/10/2002 BENAVIDES CARLOS & CHRISTINE 65330203 Low
B02-00914 29425 VISTA PLAZA DR 06/11/2002 PINKSTON WILLIAM BRUCE & KAREN 360-0670 65312115 Low
B02-00950 3 SAND POINTE 06/17/2002 SCHUMACHER GORDON & CARLA 2491086 64957307 Low
B02-01426 22922 MIRABEL DR 08/29/2002 FEDOR LORRAINE 495-1463 65806423 Low
B02-01434 40 ASILOMAR RD 09/18/2003 10/16/2007 ARUN KOCHHAR 949-788-0801 Low
B02-01613 29932 MALTASO PL 10/07/2002 MOLINA RENE & NORMA 675-7555 65302105 Low
B03-00058 27495 HOMESTEAD RD 01/16/2003 06/05/2008 SHAPELL INDUSTRIES 800-655-9502 63659327 Low
B03-00058 27495 HOMESTEAD RD 01/16/2003 06/05/2008 SHAPELL INDUSTRIES 800-655-9502 63659327 Low
B03-00270 31544 WEST NINE DR 02/18/2003 NIGUEL VILLAS Low
B03-00781 27475 HOMESTEAD RD 04/30/2003 06/05/2008 SHAPELL INDUSTRIES 949 253-7680 63659324 Low
B03-00782 27485 HOMESTEAD RD 04/30/2003 06/05/2008 SHAPELL INDUSTRIES 949 253-7680 63659325 Low
B03-02223 30252 PACIFIC ISLAND DR 01/26/2004 SEQUOIA EQUITIES 858 874-7040 Low
B04-01188 6 JENCOURT 08/10/2004 02/04/2008 LOWTHER 949-224-4716 67359106 Low
B04-01232 2 UPPER VINTAGE RD 03/02/2005 10/05/2008 KLIMKOWSKI RICHARD P 949-689-5614 67357103 Low
B04-01376 31762 ISLE ROYAL DR 09/30/2004 11/05/2007 REINALDO AYALA 562-805-4078 65802403 Low
B04-01850 2 MANSELL CT 09/15/2004 10/03/2007 PAYMOZD SAEED TR 714-596-5567 65227205 Low
B04-01886 31821 NATIONAL PARK DR 10/25/2004 02/15/2008 DAVE MUNUSHIAN 949-246-5152 65803106 Low
B04-02278 2 MANSELL CT 12/13/2004 12/27/2007 PAYMOZD SAEED TR 949-463-5495 65227205 Low
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B04-02497 2 MANSELL CT 01/13/2005 12/27/2007 PAYMOZD SAEED 714-715-8000 65227205 Low
B05-00160 13 MALEA 09/16/2005 02/15/2008 MANSFIELD ROBERT DOUGLAS 949-376-5444 65351114 Low
B05-00329 1 JENCOURT 05/17/2005 02/27/2008 PESAVENTO ROBERT J 949-489-8282 67358118 Low
B05-00622 2 SEARIDGE 07/06/2005 11/07/2007 PASTERNACK LAWRENCE H & LYNNETTE G 67358110 Low
B05-00869 31595 CRYSTAL SANDS DR 11/17/2005 FLETCHER MARTHA 949-493-5253 65808322 Low
B05-00881 24232 LA HERMOSA AV 08/16/2005 12/21/2007 BILAVER IVAN 949-363-5292 65306102 Low
B05-00900 4 GLADSTONE LN 03/20/2006 02/21/2008 NATE COSTELLO 65227220 Low
B05-00994 25302 CALLE BECERRA 06/03/2005 08/22/2007 ESTRADA TYRON 949-689-0657 63712405 Low
B05-01249 16 SAINT VINCENT 08/03/2005 02/19/2008 CELECIA AND CHARLES FOLEY 64945123 Low
B05-01350 2 SEARIDGE 08/22/2005 11/07/2007 PASTERNACK LAWRENCE H & LYNNETTE G 67358110 Low
B05-01359 22 WINDCREST 08/26/2005 10/13/2008 FRANCI GARY K 949.466.3303 65213119 Low
B05-01383 27481 SPRINGMIST LN 09/14/2005 03/05/2008 S&S CONSTRUCTION (949) 253-7680 63656116 Low
B05-01384 27452 SPRINGMIST LN 09/14/2005 02/15/2008 S&S CONSTRUCTION (949) 253-7680 63656145 Low
B05-01385 27435 SPRINGMIST LN 09/14/2005 03/05/2008 S & S CONSTRUCTION 949 253-7680 63656123 Low
B05-01386 27455 SPRINGMIST LN 09/14/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656120 Low
B05-01387 27495 SPRINGMIST LN 09/14/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656113 Low
B05-01388 24565 SUMMERLAND CIR 09/14/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656125 Low
B05-01389 27445 SPRINGMIST LN 09/14/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656122 Low
B05-01390 27471 SPRINGMIST LN 09/14/2005 03/05/2008 S & S CONSTRUCTION 949 253-7680 63656118 Low
B05-01391 27501 SPRINGMIST LN 09/14/2005 03/05/2008 S & S CONSTRUCTION 949 253-7680 63656112 Low
B05-01394 27465 SPRINGMIST LN 09/14/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656119 Low
B05-01395 27466 SPRINGMIST LN 09/14/2005 02/13/2008 S & S CONSTRUCTION 949 253-7680 63656147 Low
B05-01396 27425 SPRINGMIST LN 09/14/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656124 Low
B05-01397 27475 SPRINGMIST LN 09/14/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656117 Low
B05-01398 27485 SPRINGMIST LN 09/14/2005 03/05/2008 S & S CONSTRUCTION 949 253-7680 63656175 Low
B05-01399 27462 SPRINGMIST LN 09/14/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656146 Low
B05-01488 29306 ALFIERI ST 10/07/2005 01/24/2008 MCKENZIE RICARDO & JOAN T 714-448-3374 65512226 Low
B05-01648 29216 MIRA VISTA 09/13/2005 02/11/2008 HARVEY JOHN W 63740121 Low
B05-01767 27972 CABOT RD 11/22/2005 03/14/2008 COSTCO WHOLESALE CORP 949-364-0742 63720224 Low
B05-01785 6 JENCOURT 11/28/2005 02/04/2008 LOWTHER 714-545-0904 67359106 Low
B05-01862 25701 LA CIMA 11/09/2005 09/21/2007 DUNN RICK ALLEN 365-0954 63738203 Low
B05-01878 8 WESTCLIFF 10/20/2005 02/13/2008 TECCA 949 496-3913 65929104 Low
B05-01909 2 SEARIDGE 01/13/2006 11/07/2007 PASTERNACK LAWRENCE H & LYNNETTE G 949 496-3913 67358110 Low
B05-01945 23641 MARIN WAY 11/01/2005 04/16/2008 SUE DUENAS 818.300.4775 63903644 Low
B05-01957 29845 HIDDENWOOD 04/28/2006 07/20/2007 STMARTIN JAMES L 63729228 Low
B05-02031 24592 SUMMERLAND CIR 12/20/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656172 Low
B05-02033 24575 SUMMERLAND CIR 12/20/2005 03/13/2008 S & S CONSTRUCTION 949 253-7680 63656127 Low
B05-02035 24596 SUMMERLAND CIR 12/20/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656173 Low
B05-02037 24595 SUMMERLAND CIR 12/20/2005 03/13/2008 S & S CONSTRUCTION 949 253-7680 63656132 Low
B05-02039 24571 SUMMERLAND CIR 12/20/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656126 Low
B05-02041 24582 SUMMERLAND CIR 12/20/2005 02/15/2008 S & S CONSTRUCTION 949 253-7680 63656171 Low
B05-02043 24585 SUMMERLAND CIR 12/20/2005 03/13/2008 S & S CONSTRUCTION 949 253-7680 63656129 Low
B05-02234 1 SAND POINTE 08/01/2006 01/10/2008 LONGORDO 64957308 Low
B06-00181 4 BELLAGIO 11/17/2006 12/17/2007 FORQUER BRIAN D 310-0889 65318145 Low
B06-00209 7 VIA LAS ROSAS 02/01/2007 02/27/2008 FAKOURI HADI M & ZAHRA A 949-249-0680 65642120 Low
B06-00228 31821 NATIONAL PARK DR 04/17/2006 02/15/2008 MUNUSHIAN DAVE 949.246.5152 65803101 Low
B06-00247 18 REVERE ST 02/08/2006 02/12/2008 EDELMAN LAWRENCE P 949.661.0628 65209221 Low
B06-00279 29511 ANA MARIA LN 02/14/2006 KIKERPILL CARL 923-0275 65402104 Low
B06-00283 29531 VIA VALVERDE 09/19/2006 HUBBELL JONATHAN 949.235.6400 65310217 Low
B06-00314 2 SEARIDGE 04/12/2006 08/15/2007 PASTERNACK LAWRENCE H & LYNNETTE G 67358110 Low
B06-00330 23972 FLORES AV 05/15/2006 10/08/2007 NAJI MOHAMMAD A & ROYA 949.900.9422 65308113 Low
B06-00358 28812 MIRA VISTA 05/25/2006 07/23/2007 MORROW 949.300.3434 63742102 Low
B06-00359 29612 AVANTE 04/13/2006 07/10/2007 MARINO GARY & MARGARET 949.249.7678 65523110 Low
B06-00380 2 WESTWIND 03/29/2007 08/22/2007 RAFIK E.NAHAS 949.248.2328 67366245 Low
B06-00409 22882 OCEANBREEZE WY 08/16/2006 01/24/2008 NEWMAN STEVEN J 949.933.2255 65830126 Low
B06-00452 31941 MONARCH CREST 11/13/2006 08/15/2008 BRASHEARS GREGORY E 949.443.5068 65834112 Low
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B06-00534 5 UPPER VINTAGE RD 07/11/2006 03/14/2008 COHEN YOSSI 949.240.6664 67357106 Low
B06-00541 30212 CROWN VALLEY PKWY 08/28/2006 08/18/2008 BBQ GALORE 65315118 Low
B06-00565 41 MALLORCA 04/05/2006 11/07/2007 SMELTZER STEVEN W 64961209 Low
B06-00566 41 MALLORCA 04/05/2006 08/31/2007 SMELTZER STEVEN W 64961209 Low
B06-00593 23852 FAIRGREENS E 04/12/2006 09/27/2007 RASMUSSEN 249.8340 65909118 Low
B06-00608 27735 ROSEBUD WY 04/13/2006 02/15/2008 KEN CURTIS 949.533.1335 Low
B06-00628 22 SERENITY LN 05/03/2006 11/30/2007 SPOELDER, JOHN 64938232 Low
B06-00676 26076 GETTY DR 04/28/2006 04/23/2008 SALA HAROLD J 949.675.5095 63603404 Low
B06-00688 10 HAVERHILL RD 05/02/2006 02/15/2008 CLARK JONATHAN HALL 949.661.0304 65214128 Low
B06-00712 30301 GOLDEN LANTERN 02/20/2007 02/06/2008 TCBY 367-1210 Low
B06-00728 23942 PASEO DEL CAMPO 06/30/2006 08/10/2007 PASEO DEL CAMPO LLC 949.348.1584 65902322 Low
B06-00739 28621 RANCHO DEL SOL 08/04/2006 07/20/2007 MURPHY JED 949.448.9472 65444115 Low
B06-00751 9 GLADSTONE LN 03/27/2007 02/07/2008 REEVES JEFFREY H & ANDREA L 949.240.2791 65229104 Low
B06-00765 27501 SPRINGMIST LN 06/13/2006 01/14/2008 ERIC TRABERT 63656112 Low
B06-00776 32 POPPY HILLS RD 11/21/2006 09/13/2007 MATTHEWS ROLAND G 949.487.9043 67375105 Low
B06-00822 24012 PLOVER LN 05/30/2006 03/05/2008 MONTIERTH DAVID 562.407.5450 65418212 Low
B06-00839 2 SEARIDGE 08/14/2006 08/15/2007 PASTERNACK LAWRENCE H & LYNNETTE G 949.261.1920 67358110 Low
B06-00861 24216 LAS NARANJAS DR 06/02/2006 09/26/2007 KLEIN, JILL 65304203 Low
B06-00889 24590 LA PLATA DR 06/07/2006 03/11/2008 CHILD TIME 760.784.5410 Low
B06-00908 31362 ISLE VISTA 07/26/2006 08/23/2007 ROBERT HALL 949-493-7435 65827121 Low
B06-00933 12 CALLENDER CT 06/12/2006 03/20/2008 CHANG WEI-YI P & LING-CHU J 949 951-9091 65221207 Low
B06-00964 22782 ARBELLA RD 06/15/2006 02/15/2008 BENSON ROBERT B 949.489.3394 65807165 Low
B06-00983 31584 CRYSTAL SANDS DR 06/19/2006 02/08/2008 GANGEL, DIANA 714 633-8798 65808112 Low
B06-00997 29512 PALO DR 06/21/2006 02/08/2008 ESCOBEDO ALFREDO 949.495.3654 63713105 Low
B06-01012 28446 LA FALDA 06/23/2006 02/04/2008 BABBITT 63752207 Low
B06-01045 12 HASTINGS 06/29/2006 03/11/2008 TODSEN DANA R 949-940-1010 65926102 Low
B06-01062 9 NEW HAVEN 07/06/2006 01/23/2008 WILBUR JR. JOHN C & ELLEN F 949-498-3056 65932106 Low
B06-01085 31154 FLYING CLOUD DR 07/12/2006 09/13/2007 BARDIN 949.429.5438 65805103 Low
B06-01101 24671 LA VIDA DR 07/13/2006 01/16/2008 REINERT 800.204.3854 65314335 Low
B06-01119 37 CARDIFF 08/14/2006 10/04/2007 MCCLORY DANIEL J 795-7670 65934107 Low
B06-01124 28802 DRAKES BAY 08/09/2006 03/03/2008 SHAPELL INDUSTRIES 949 253-7680 63903818 Low
B06-01125 1 CARDIFF 08/24/2006 07/27/2007 HUBLITZ KRISTIAAN U 949.248.4595 65932118 Low
B06-01129 29771 RUNNING DEER LN 10/09/2006 WILL LAWRENCE W 949.495.0537 65517203 Low
B06-01145 28472 RANCHO CRISTIANO 08/30/2006 02/14/2008 USHER RICHARD S & DAWN S 949.533.1741 65447121 Low
B06-01153 31518 FLYING CLOUD DR 09/01/2006 08/22/2007 BAAS 632.9160 65808204 Low
B06-01160 26 BETHANY 10/26/2006 08/30/2007 CALENTINO CRAIG S 462-0090 65936113 Low
B06-01188 27525 COUNTRY LANE RD 08/09/2006 03/13/2008 SHAPELL INDUSTRIES 949.253.7680 63656111 Low
B06-01209 29451 VISTA PLAZA DR 07/31/2006 AARON TREVETHAN, TIFFANY WILLIAMS 714.421.1159 65312110 Low
B06-01264 9 PEMBROKE LN 08/22/2006 08/29/2007 WILBUR STEVEN R 67373125 Low
B06-01270 2 LARKFIELD LN 09/13/2006 11/29/2007 JAKOVICH SCOTT 949-380-8659 67354102 Low
B06-01279 30271 GRANDE VISTA AV 11/01/2007 11/05/2007 CARTTER WILLIAM GILBERT 949.363.8791 65309118 Low
B06-01284 22871 MARIANO DR 08/14/2006 08/15/2007 SLY THOMAS E 714 827 5854 65807126 Low
B06-01294 31126 FLYING CLOUD DR 08/15/2006 03/04/2008 RACOOSIN/HALEY 949.493.5956 65805140 Low
B06-01295 25302 CALLE BECERRA 08/15/2006 08/22/2007 ESTRADA TYRONE A & MIGNON E 949.689.0657 63712405 Low
B06-01313 22991 VIA MIRAMAR 08/17/2006 01/16/2008 BAUMGARTNER GARY KENT 949.429.7420 65808656 Low
B06-01349 4 JENCOURT 10/16/2006 03/17/2008 ATWELL ROBERT P 949.777.1080 67359108 Low
B06-01370 23885 CATAMARAN WY 08/25/2006 02/15/2008 WINTERBOTTOM TIMOTHY S 949.279.7102 93941459 Low
B06-01464 29271 DEAN ST 09/21/2006 07/03/2007 RILEY TIMOTHY J, SUE 949.495.6605 65525211 Low
B06-01499 29646 COLEBROOK DR 10/25/2006 09/18/2007 CUNNINGHAM THOMAS P 949.495.1996 65506216 Low
B06-01553 27972 CABOT RD 07/03/2007 10/24/2007 COSTCO WHOLESALE CORP 425.313.8100 63720224 Low
B06-01561 30991 CARRARA RD 09/19/2006 01/15/2008 FRIEDMAN SOL J 949.499.4869 65806329 Low
B06-01609 27535 COUNTRY LANE RD 11/07/2006 03/12/2008 S & S CONSTRUCTION 949 253-7680 63656109 Low
B06-01610 27556 COUNTRY LANE RD 11/07/2006 08/17/2007 S & S CONSTRUCTION 949 253-7680 63665105 Low
B06-01611 27536 COUNTRY LANE RD 11/07/2006 08/20/2007 S & S CONSTRUCTION 949 253-7680 63665103 Low
B06-01612 27546 COUNTRY LANE RD 11/07/2006 08/17/2007 S & S CONSTRUCTION 949 253-7680 63665104 Low
B06-01614 27551 COUNTRY LANE RD 11/07/2006 03/12/2008 S & S CONSTRUCTION 949 253-7680 63654177 Low
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B06-01615 27541 COUNTRY LANE RD 11/07/2006 03/12/2008 S & S CONSTRUCTION 949 253-7680 63656108 Low
B06-01616 27531 COUNTRY LANE RD 11/07/2006 08/20/2007 S & S CONSTRUCTION 949 253-7680 63656110 Low
B06-01617 27525 COUNTRY LANE RD 11/07/2006 08/20/2007 S & S CONSTRUCTION 949 253-7680 63656111 Low
B06-01645 31801 NATIONAL PARK DR 10/02/2006 07/23/2007 GIBBS RICHARD D 949.496.1937 65802105 Low
B06-01672 52 CORONADO POINTE 11/16/2006 07/27/2007 LIPPA DAVID A 949.933.4454 65642109 Low
B06-01678 69 FAIRLANE RD 01/02/2007 07/11/2007 PARADA MARTIN A & MARIANNE 949.388.1233 67354165 Low
B06-01686 5 UPPER VINTAGE RD 01/30/2007 03/14/2008 COHEN YOSSI 949.271.1652 67357106 Low
B06-01688 25261 VIA LIDO 10/10/2006 08/22/2007 MILANO 626.254.0049 Low
B06-01691 4 AMHERST 11/20/2006 08/31/2007 NIVA GORDON DAVID 949.697.4185 65213104 Low
B06-01743 28421 RANCHO DE JUANA 11/15/2006 07/02/2007 ORAMA JR. LUIS M 949.859.8466 65446242 Low
B06-01745 2 OCEAN RIDGE 02/06/2007 01/10/2008 POTTER KEITH D 949-443-2247 67367239 Low
B06-01758 28221 CROWN VALLEY PKWY 04/04/2007 09/17/2007 CVS 401.770.5237 65450212 Low
B06-01762 27683 MANOR HILL RD 01/09/2007 08/28/2007 SHAPELL INDUSTRIES INC (949) 253-7680 63665156 Low
B06-01763 27602 DAISYFIELD DR 01/09/2007 09/14/2007 SHAPELL INDUSTRIES INC (949) 253-7680 Low
B06-01764 27675 MANOR HILL RD 01/09/2007 03/19/2008 SHAPELL INDUSTRIES INC (949) 253-7680 63665154 Low
B06-01765 27682 MANOR HILL RD 01/09/2007 03/19/2008 SHAPELL INDUSTRIES INC 949 253-7680 63661132 Low
B06-01766 27612 DAISYFIELD DR 01/09/2007 03/19/2008 SHAPELL INDUSTRIES INC 949 253-7680 Low
B06-01767 27684 MANOR HILL RD 01/09/2007 03/19/2008 SHAPELL INDUSTRIES INC 949 253-7680 Low
B06-01769 27681 MANOR HILL RD 01/09/2007 03/19/2008 SHAPELL INDUSTRIES INC 949 253-7680 63665155 Low
B06-01849 25262 VIA DE ANZA 12/29/2006 07/31/2007 GOMEZ ELVIRA 949-249-9092 63711407 Low
B06-01858 28136 PALOMAR CT 03/15/2007 07/16/2007 TORRES 949.499.3716 65414161 Low
B06-01875 5 NOTTINGHAM CT 12/04/2006 01/14/2008 S&S CONSTRUCTION (949) 253-7680 Low
B06-01876 7 NOTTINGHAM CT 12/04/2006 01/14/2008 S&S CONSTRUCTION (949) 253-7680 Low
B06-01877 6 PLYMOUTH CT 12/04/2006 09/12/2007 S&S CONSTRUCTION (949) 253-7680 Low
B06-01879 3 NOTTINGHAM CT 12/04/2006 01/14/2008 S & S CONSTRUCTION 949 253-7680 Low
B06-01880 9 NOTTINGHAM CT 12/04/2006 01/14/2008 S & S CONSTRUCTION 949 253-7680 Low
B06-01881 4 PLYMOUTH CT 12/04/2006 01/14/2008 S & S CONSTRUCTION 949 253-7680 Low
B06-01883 1 NOTTINGHAM CT 12/04/2006 01/14/2008 S & S CONSTRUCTION 949 253-7680 Low
B06-01884 11 NOTTINGHAM CT 12/04/2006 01/14/2008 S & S CONSTRUCTION 949 253-7680 Low
B06-01885 2 PLYMOUTH CT 12/04/2006 01/14/2008 S & S CONSTRUCTION 949 253-7680 Low
B06-01892 6 JENCOURT 11/13/2006 02/04/2008 LOWTHER 714-545-0904 67359106 Low
B06-01919 28811 DRAKES BAY 01/23/2007 03/31/2008 PAR AKRADI 949-929-1369 63903807 Low
B06-01929 60 OAKCLIFF DR 12/11/2006 09/11/2007 WERDERMAN JEFFREY MARK 909.200.7670 64973162 Low
B06-01963 31801 NATIONAL PARK DR 12/07/2006 07/20/2007 GIBBS RICHARD D 949-496-1937 65802105 Low
B06-01965 6 JENCOURT 01/19/2007 02/04/2008 LOWTHER 714-545-0904 67359106 Low
B06-01995 28472 RANCHO CRISTIANO 11/30/2006 02/20/2008 USHER RICHARD S & DAWN S 949.702.4668 65447121 Low
B06-02008 39 MALLORCA 02/05/2007 01/21/2008 SCOTT WALLIS 949-608-1726 64961208 Low
B06-02020 30032 BELLO PL 12/05/2006 02/13/2008 DEPAULIS JACQUELINE 65303119 Low
B06-02040 9 MARBLEHEAD PL 05/08/2007 02/29/2008 AYRES JULIE 949-248-3801 65215116 Low
B06-02051 15 SAN SIMEON 12/11/2006 02/22/2008 JAVAD MOKHBERY 292-7844 65530123 Low
B06-02081 22 CHAMONIX 02/15/2007 07/27/2007 NICOLE PERREGO 481-5840 65318119 Low
B06-02097 32 CALA D'OR 02/08/2007 07/27/2007 PINO PETER & LIZETT 949-218-9725 65350214 Low
B06-02103 49 BARONESS LN 01/18/2007 08/28/2007 GREGG MARSTON 949-453-3805 63746116 Low
B06-02126 29781 NIGUEL RD 02/08/2007 08/15/2008 SARES-REGIS 949-756-5192 Low
B06-02134 60 OAKCLIFF DR 12/19/2006 11/05/2007 WERDERMAN JEFFREY MARK 64973162 Low
B06-02139 29801 RUSTIC OAK 02/05/2007 07/24/2007 SEYMOUR 949-276-4484 63729212 Low
B06-02150 31452 ISLE VISTA 03/01/2007 01/16/2008 ROBERT HALL 949-493-7435 65827105 Low
B06-02153 31452 PASEO DE LA PLAYA 12/27/2006 07/11/2007 NOORI AFSHIN 949-481-2794 65808636 Low
B06-02154 24015 DORY DR 02/16/2007 08/10/2007 DRIGGERS ROBERT A 949-661-9535 67231114 Low
B06-02162 28698 CAMINO CAPISTRANO 12/29/2006 07/27/2007 A'S BURGERS Low
B06-02164 23945 DORY DR 02/13/2007 07/21/2008 ORLOFF LANCE D 949-646-3466 67231105 Low
B07-0005 24412 LA HERMOSA AV 01/03/2007 02/07/2008 KINSEY WILLIAM & WILLIAM LA 65303142 Low
B07-0007 24695 KINGS RD 01/03/2007 07/20/2007 MOOTCHNIK MARC 949-363-9787 65435103 Low
B07-0045 1 JENCOURT 01/05/2007 02/27/2008 PESAVENTO ROBERT J 949-951-3434 67358118 Low
B07-0050 27921 LA PAZ RD 02/22/2007 07/26/2007 24 HR. FITNESS 760-431-5757 63404308 Low
B07-0054 19 MIKRO 02/12/2007 08/31/2007 FIER SCOTT & PATRICIA 951-243-9753 65347120 Low
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B07-0055 28698 CAMINO CAPISTRANO 01/05/2007 07/27/2007 A'S BURGERS Low
B07-0067 29731 IVY GLENN DR 05/01/2007 08/21/2007 MARQUETANT ROBERT 949-813-2022 65404101 Low
B07-0073 23851 CATAMARAN WY 01/09/2007 08/20/2007 MIKE AND LISA CONNELL 949-481-0193 Low
B07-0076 45 PARKMAN RD 01/09/2007 12/26/2007 LIVELY DENNIS D & Y T 949-661-3928 65201301 Low
B07-0077 28361 SILVERTON DR 04/03/2007 04/09/2008 BROUWER DAVID & VALERY 949-365-0365 63725214 Low
B07-0102 22871 MARIANO DR 01/11/2007 08/15/2007 GUARDIOLA CHRISTI 65807126 Low
B07-0112 23302 VISTA CARILLO 04/30/2007 01/21/2008 NAGARAJAN & GITA KRISHNAMURTHY 949-235-7960 65632205 Low
B07-0117 1 LIME ORCHARD 01/25/2007 09/14/2007 KAEMERLE PATRICK T 949-248-0532 67343224 Low
B07-0119 60 OAKCLIFF DR 01/24/2007 11/05/2007 WERDERMAN JEFFREY MARK 64973162 Low
B07-0120 28345 VIA ALFONSE 01/18/2007 07/20/2007 DAVIES SIMON & ANNE 949-425-1114 65465106 Low
B07-0122 28152 CAMELLIA CT 01/18/2007 04/22/2008 ANTAL MICHAEL S & SUSAN P 949-951-3798 65421109 Low
B07-0133 24635 KINGS POINTE 03/01/2007 08/01/2007 CARRERA RICK 949-310-1128 65434407 Low
B07-0139 25 SAINT RAPHAEL 03/14/2007 12/17/2007 HADDAWI RAJIH Y & DARLENE M 812-339-9092 93987093 Low
B07-0141 24206 LAS NARANJAS DR 01/22/2007 08/30/2007 BODELL JOYCE A & C T 949-495-0678 65304201 Low
B07-0150 18 CURACAO 01/24/2007 07/20/2007 BEARD ERNEST D 949-495-3990 64945205 Low
B07-0166 25501 RUE CHANSON 01/25/2007 09/25/2007 YU- HONG GUO 949-388-2088 93919136 Low
B07-0210 24175 PASEO DEL CAMPO 02/09/2007 08/13/2007 FROEMMLING ALAN 949-363-0120 65307403 Low
B07-0216 27871 LA PAZ RD 05/02/2007 12/17/2007 RALPH'S MARKET 310-900-3268 63404304 Low
B07-0231 24082 HILLHURST DR 04/26/2007 12/21/2007 ALLSBERRY LORI 949-584-3921 65308310 Low
B07-0234 77 WOODHAVEN DR 07/23/2007 01/14/2008 COHEN A DAVID 949-493-4904 65815114 Low
B07-0237 28782 JAEGER DR 02/05/2007 02/08/2008 GERKE DAVID & SUSAN 949-831-0484 65428110 Low
B07-0256 27867 TRELLIS WY 04/24/2007 08/01/2007 TUCKER MICHAEL 949-252-6576 63648250 Low
B07-0267 94 STONEY POINTE 05/08/2007 10/13/2007 MALONE JAMES 949-463-1705 93326442 Low
B07-0291 24015 DORY DR 02/16/2007 08/10/2007 DRIGGERS ROBERT 949-248-0172 67231114 Low
B07-0292 30 DENIA 03/15/2007 10/17/2007 UPTON 498-7533 65355102 Low
B07-0294 28821 VIA PASATIEMPO 02/16/2007 10/08/2007 TAKATA CAROLYN 65459204 Low
B07-0301 23512 CALVERTON CIR 03/16/2007 08/10/2007 SHARIAT FRANK & SHAYESTEH 949-495-8151 65506148 Low
B07-0310 24782 LA PLATA DR 03/29/2007 11/14/2007 BIANCHI AMERICO 312-498-8399 65314308 Low
B07-0325 24112 LAPWING LN 02/21/2007 02/08/2008 LUE & TAMARA SPAMPINATO 714.385.1202 65428217 Low
B07-0328 1 CARDIFF 04/23/2007 03/20/2008 HUBLITZ KRISTIAAN 949-683-6400 65932118 Low
B07-0329 1 CARDIFF 02/22/2007 07/27/2007 HUBLITZ KRISTIAAN 675-7555 65932118 Low
B07-0330 18 LITTLE POND 04/27/2007 04/21/2008 SHAKED HEZY 714-309-8872 67376123 Low
B07-0335 12 PHAEDRA 03/08/2007 02/21/2008 HARPER JOHN (949)683-3907 65351139 Low
B07-0358 6 PATRA 07/30/2007 01/25/2008 YUSCHENKOFF NICHOLAS 714-323-9994 65343144 Low
B07-0365 29941 ALICIA PKWY 05/14/2007 09/12/2007 ALBERTSONS, INC 949-495-1891 65624103 Low
B07-0408 16 CALELLA 03/01/2007 09/26/2007 GHABOOSI MAJID 949-679-7955 65343165 Low
B07-0413 30222 CROWN VALLEY PKWY 06/15/2007 09/26/2007 RITE AID 949-753-0614 65315103 Low
B07-0418 24756 JUDI CT 04/16/2007 12/07/2007 SHAPELL INDUSTRIES INC 949 253-7680 63661174 Low
B07-0421 24762 JUDI CT 04/16/2007 12/07/2007 SHAPELL INDUSTRIES INC 949 253-7680 63661175 Low
B07-0422 29321 KENSINGTON DR 04/06/2007 08/17/2007 CARTER KEVIN & JENNIFER 949-218-9621 65510201 Low
B07-0431 4 NEWTON CT 03/19/2007 01/14/2008 S & S CONSTRUCTION 949 253-7680 Low
B07-0432 10 NEWTON CT 03/19/2007 01/14/2008 S & S CONSTRUCTION 949 253-7680 Low
B07-0434 1 NORFOLK CT 03/19/2007 01/14/2008 S & S CONSTRUCTION 949 253-7680 Low
B07-0436 2 NEWTON CT 03/19/2007 01/14/2008 S & S CONSTRUCTION 949 253-7680 Low
B07-0455 28385 LA PRADERA 03/07/2007 08/29/2007 SOMERVILLE WILLIAM 63752310 Low
B07-0457 30045 WHITECAP 03/07/2007 09/13/2007 WARD BRADLEY & MONICA 949-363-1022 65337250 Low
B07-0464 33 LANDING 03/07/2007 03/29/2008 CARTER MICHAEL & CATHERINE 700-250-5123 64960113 Low
B07-0496 9 VISTAMAR DR 04/13/2007 09/14/2007 VEIT PATRICK 949-606-6834 64967209 Low
B07-0497 27475 HOMESTEAD RD 03/09/2007 06/04/2008 SHAPELL INDUSTRIES 949 253-7680 63659324 Low
B07-0502 25231 SPINDLEWOOD 03/09/2007 09/20/2007 JUSTICE TONYA 714.532.0299 63729110 Low
B07-0520 8 TERRACE CIR 03/13/2007 07/27/2007 BEACON HILL TERRACE 714-401-4093 93932008 Low
B07-0522 22 TERRACE CIR 03/13/2007 03/11/2008 LAWSON JAMES ANDREW 323-231-6060 93932022 Low
B07-0528 23901 STILLWATER LN 06/04/2007 04/02/2008 RUSH JOHN 949-249-1467 65405107 Low
B07-0534 29272 ELBA DR 03/14/2007 08/14/2007 COURTNEY KATHLEEN HUETTL 714-375-0722 93347578 Low
B07-0548 27 MIKRO 03/29/2007 07/16/2007 STREMPFER 949-495-6608 65347116 Low
B07-0550 19 BLUE HORIZON 04/27/2007 08/22/2007 YOUNGMAN COLLYN 949-363-0181 67255205 Low
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B07-0585 10 PONDERS END 03/23/2007 02/08/2008 BIGGS R J 949-290-7210 65203109 Low
B07-0589 28192 RANCHO AZUL 03/23/2007 02/08/2008 MIKHAIL IBRAHIM FAHMY 949-831-3413 65448106 Low
B07-0592 39 HAVERHILL RD 04/18/2007 10/03/2007 BROWN 949-295-1328 65214113 Low
B07-0602 27686 MANOR HILL RD 05/08/2007 09/28/2007 GARY CURTIS 459-8798 63661181 Low
B07-0604 11 PALLAZO 05/15/2007 02/13/2008 MATHER CHRISTOPHER & R 949-632-4244 65352112 Low
B07-0618 30812 PALMETTO 04/16/2007 08/08/2007 MANNING JOHN 949-495-9234 65919102 Low
B07-0621 24782 LA PLATA DR 03/29/2007 08/06/2008 BIANCHI AMERICO 65314308 Low
B07-0641 24961 FOOTPATH LN 05/01/2007 09/13/2007 CASTILLO ARMANDO & DORA 949-643-2065 63652101 Low
B07-0659 20 ASHBURTON PL 04/03/2007 07/12/2007 MORROW SONDRA 949-240-6748 65212106 Low
B07-0661 29321 KENSINGTON DR 04/09/2007 08/17/2007 CARTER KEVIN & JENNIFER 498-4864 65510201 Low
B07-0669 25442 ADELANTO DR 05/02/2007 02/08/2008 LEE SCOTT WEBSTER 949-363-8601 63716315 Low
B07-0676 30271 LA FLEUR 05/21/2007 10/08/2007 COCUZZO RICHARD & JODI 949-306-2161 65634107 Low
B07-0700 28622 RANCHO GRANDE 04/10/2007 02/07/2008 TANIMOTO 949-831-3583 65445147 Low
B07-0701 27682 BLOSSOM HILL RD 05/04/2007 09/17/2007 MIRIAM HOWELL 949-362-6441 63664131 Low
B07-0705 29511 IVY GLENN DR 04/10/2007 08/30/2007 ROJAS DAVE & JANIS 65402217 Low
B07-0708 24635 KINGS POINTE 05/24/2007 08/01/2007 CARRERA RICK 949-310-1128 65434407 Low
B07-0725 28101 PADRINO 04/18/2007 11/09/2007 FIRST PACIFIC BUILDERS INC. 626.254.0049 Low
B07-0726 28110 CALDARO 04/18/2007 11/20/2007 FIRST PACIFIC BUILDERS INC. 626.254.0049 Low
B07-0727 28092 CALDARO 04/18/2007 12/05/2007 FIRST PACIFIC BUILDERS INC. 626.254.0049 Low
B07-0728 28102 CALDARO 04/18/2007 11/09/2007 FIRST PACIFIC BUILDERS INC. 626.254.0049 Low
B07-0729 28112 CALDARO 04/18/2007 11/09/2007 FIRST PACIFIC BUILDERS INC. 626.254.0049 Low
B07-0730 28095 PADRINO 04/18/2007 11/19/2007 FIRST PACIFIC BUILDERS INC. 626.254.0049 Low
B07-0731 28105 PADRINO 04/18/2007 08/22/2007 FIRST PACIFIC BUILDERS INC. 626.254.0049 Low
B07-0734 28106 PADRINO 04/18/2007 11/09/2007 FIRST PACIFIC BUILDERS INC. 626.254.0049 Low
B07-0735 28120 CALDARO 04/18/2007 11/09/2007 FIRST PACIFIC BUILDERS INC. 626.254.0049 Low
B07-0738 27380 HEATHER RIDGE 05/18/2007 08/17/2007 KOHL'S DEPT STORE 262-703-7000 Low
B07-0748 27521 MANOR HILL RD 05/09/2007 09/13/2007 DAN MOREFIELD 949-389-9247 63659428 Low
B07-0750 27521 MANOR HILL RD 05/08/2007 09/13/2007 DAN MOREFIELD 949-389-9247 63659428 Low
B07-0763 51 MARSEILLE 04/17/2007 09/13/2007 SHELLY ALYA 949-315-5482 93987168 Low
B07-0765 10 SAINT CROIX 04/17/2007 07/03/2007 GREY DONALD & HUONG 949-400-4942 64945143 Low
B07-0766 34 SITGES 05/14/2007 07/27/2007 SCHOTL JR. KENNETH & CADY 949-276-4094 65346103 Low
B07-0767 25001 EATON LN 05/17/2007 08/29/2007 MELLGREN 949-249-2252 63761210 Low
B07-0773 23512 CALVERTON CIR 04/19/2007 08/17/2007 SHARIAT FRANK & SHAYESTEH 949-310-6364 65506148 Low
B07-0779 27882 FORBES RD 05/11/2007 07/26/2007 DR. ALAN NGUYEN 949-249-2995 Low
B07-0785 25301 SPINDLEWOOD 04/20/2007 07/03/2007 CAREY JOHN & JENNEY 291-6061 63729104 Low
B07-0791 24311 LOS SERRANOS DR 04/23/2007 04/16/2008 TANAKA LLOYD & S 949-495-3284 65306120 Low
B07-0801 25034 EL CARRIZO 04/25/2007 02/06/2008 HATCH KANDI 951-8235 93340190 Low
B07-0802 25001 LA MANGUSTA 04/25/2007 02/06/2008 MIRADOR HOA 949-858-1055 93340158 Low
B07-0803 24183 LA PANTERA 04/25/2007 02/06/2008 MIRADOR HOA 858-1055 Low
B07-0804 28133 LA GALLINA 04/25/2007 02/06/2008 MIRADOR  HOA 858-1055 93340198 Low
B07-0805 28104 EL MONTANERO 04/25/2007 02/06/2008 MIRADOR HOA 858-1055 93340148 Low
B07-0806 28103 VIA FIERRO 04/25/2007 02/06/2008 MIRADOR HOA 951-8235 93340134 Low
B07-0807 28083 VIA LUIS 04/25/2007 02/06/2008 MIRADOR HOA 858-1055 93340126 Low
B07-0813 28264 VIA MARCUS 04/26/2007 07/13/2007 GRAY MYRNA 949-362-3554 93340024 Low
B07-0817 24195 RUE DE GAUGUIN 04/27/2007 10/12/2007 RAHIMIAN BIJAN BEN 65366117 Low
B07-0822 10 PALISADES 04/27/2007 10/08/2007 JANISCH DAVID 67367210 Low
B07-0826 24001 GOLDENEYE DR 05/11/2007 11/30/2007 VAVAN 360-6664 65429303 Low
B07-0832 23 PACIFIC CREST 06/05/2007 08/21/2008 NELMS JAMES 949-933-4378 67352243 Low
B07-0851 27781 COUNTRY LANE RD 06/21/2007 10/24/2007 MORADKHANI JOEL 949-600-8823 63648269 Low
B07-0860 27566 COUNTRY LANE RD 06/07/2007 01/07/2008 S&S CONSTRUCTION 949 253-7680 63665106 Low
B07-0862 27452 COUNTRY LANE RD 06/07/2007 04/03/2008 S & S CONSTRUCTION 949 253-7680 Low
B07-0882 29342 ELBA DR 05/02/2007 09/19/2007 CAPRI HOA 493-2426 93347536 Low
B07-0889 25372 VIA DE ANZA 05/04/2007 07/06/2007 MOONEY STEPHEN 63713309 Low
B07-0891 26 VIA DI NOLA 05/04/2007 08/13/2007 MILLER JOHN & SUSAN 949-218-3889 65349131 Low
B07-0892 11 OLD RANCH RD 07/03/2007 12/06/2007 MOORE TED 466-9980 67360108 Low
B07-0894 29 SOUTH PEAK DR 06/15/2007 08/29/2007 DUBIA 949-365-0070 65924128 Low
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B07-0898 27 PARADISE COVE 05/07/2007 07/13/2007 MONIZ MICHAEL 949-489-1485 67257170 Low
B07-0901 25276 VIA PIEDRA ROJA 05/07/2007 08/29/2007 WORTH FRANZ & ANN 63711227 Low
B07-0911 23 SAINT RAPHAEL 05/09/2007 09/09/2008 VOSS DAVID 93987092 Low
B07-0913 5 UPPER VINTAGE RD 05/31/2007 03/14/2008 COHEN YOSSI 949-240-6664 67357106 Low
B07-0918 29621 VISTA PLAZA DR 05/10/2007 08/24/2007 KISHIMOTO 949-495-8157 65311119 Low
B07-0924 31431 EAST NINE DR 05/11/2007 07/27/2007 EAST NINE CONDO HOA 93230083 Low
B07-0925 30786 BELLE MAISON 05/29/2007 07/09/2007 GRAUTEN JOHN & MARILYN 949-481-1318 65636206 Low
B07-0927 21 CARDIFF 05/11/2007 02/13/2008 YEUNG TAI & HESTER 949-493-9812 65933108 Low
B07-0933 6 BAWLEY 05/14/2007 02/29/2008 FURUTA TYRONE 949-496-1978 65211521 Low
B07-0935 12 ALTA HILLS WY 06/27/2007 04/01/2008 SANBORN ARTHUR BRUCE 949-240-2765 65226133 Low
B07-0937 12 NOVILLA 06/15/2007 07/06/2007 FERRARI FABRIZIO 909-865-8561 65324105 Low
B07-0938 30 DENIA 07/03/2007 08/21/2007 UPTON 949-249-3923 65355102 Low
B07-0939 24332 E PARKSIDE DR 05/15/2007 02/06/2008 WHITE RICHARD 949-388-0008 65408113 Low
B07-0940 31701 ISLE VISTA 10/10/2007 04/02/2008 WRIGHT ROBERT 949-276-5829 65828104 Low
B07-0944 28892 CROWN VALLEY PKWY 03/06/2008 05/06/2008 METRO PCS 714-412-1555 63702216 Low
B07-0947 29712 FELTON DR 05/16/2007 07/30/2007 BATES JOHN MICHAEL 949-474-1591 x 11 65501307 Low
B07-0950 37 CARDIFF 05/16/2007 07/02/2008 MCCLORY DANIEL 951-265-8698 65934107 Low
B07-0953 15 TERRACE CIR 05/16/2007 07/11/2007 BEAON HILLS ASSOCIATION 714-573-0505 93932015 Low
B07-0954 22 TERRACE CIR 05/16/2007 03/11/2008 BEACON HILLS ASSOCIATION 714-573-0505 93932022 Low
B07-0955 29 TERRACE CIR 05/16/2007 07/11/2007 BEACON HILLS ASSOCIATION 714-573-0505 93932029 Low
B07-0956 3 OCEAN RIDGE 05/16/2007 03/17/2008 NISHINA MICHAEL 714-936-2703 67367242 Low
B07-0957 36 TERRACE CIR 05/16/2007 08/15/2007 BEACON HILLS ASSOCIATION 714-573-0505 93932036 Low
B07-0958 43 TERRACE CIR 05/16/2007 08/15/2007 BEACON HILLS ASSOCIATION 714-573-0505 93932043 Low
B07-0959 50 TERRACE CIR 05/16/2007 08/15/2007 BEACON HILLS ASSOCIATION 714-573-0505 93932050 Low
B07-0961 17 SAINT MAXIME 06/06/2007 12/10/2007 KING 949-499-3893 93987183 Low
B07-0968 45 HASTINGS 05/17/2007 10/18/2007 KACZMAREK PETER & NINA 714-536-8400 65928106 Low
B07-0986 23631 MARIN WAY 06/20/2007 08/20/2007 WILLIAM NGWYEN 949-716-8119 63903643 Low
B07-0988 10 TATTERSALL 07/06/2007 10/19/2007 WILLIAMS STEVEN & ELIZABETH 949-922-2969 67343106 Low
B07-0992 7 DERNE PL 05/21/2007 07/27/2007 POMPONI JEFFREY 949-697-5026 65202224 Low
B07-0993 19 HALSEY AV 06/11/2007 09/13/2007 VILLACRESES NICOLAS 67353124 Low
B07-0995 10 STREAM ST 06/06/2007 09/13/2007 MILTON LEE 64947107 Low
B07-0997 25112 LA ESTRADA DR 06/21/2007 08/03/2007 OSUCH GARETT & SHANNON 63710209 Low
B07-1001 102 OAKCLIFF DR 06/12/2007 08/08/2007 TAYLOR CHRISTOPHER ALLEN 949-466-0834 64973191 Low
B07-1005 29981 HAPPY SPARROW LN 05/22/2007 02/12/2008 NOAH LOUNGARIKIS 714-259-5120 65518228 Low
B07-1007 27682 MANOR HILL RD 05/22/2007 01/14/2008 SHAPELL INDUSTRIES INC 949 253-7680 63661132 Low
B07-1008 29951 RUNNING DEER LN 06/14/2007 08/03/2007 SMALL DEAN & MOLLY 949-499-5776 65518204 Low
B07-1013 3 DANFORTH AV 07/09/2007 08/24/2007 BRAGANZA JOHN 949-550-7770 64954154 Low
B07-1014 30 DENIA 05/23/2007 07/23/2008 UPTON 949-249-3923 65355102 Low
B07-1017 28921 VIA PASATIEMPO 05/24/2007 08/17/2007 CAMANYAG 65459117 Low
B07-1023 28832 VIA DE LUNA 05/24/2007 07/17/2007 DELANEY RICHARD 949-831-1102 65454302 Low
B07-1024 27921 LA PAZ RD 06/08/2007 09/14/2007 24 HOUR FITNESS 925-416-3196 63404308 Low
B07-1027 24862 EATON LN 05/25/2007 07/18/2007 THORMAN DAVID 949-495-8312 65332327 Low
B07-1033 27867 TRELLIS WY 06/01/2007 08/01/2007 TUCKER MICHAEL 488-3207 63648250 Low
B07-1034 47 POPPY HILLS RD 05/29/2007 07/16/2007 EANSOR GREGORY 714 758-7725 67378101 Low
B07-1038 29881 HIDDENWOOD 05/29/2007 09/19/2007 MASTROCOLA JOHN 949-292-6900 63729221 Low
B07-1041 29911 HAPPY SPARROW LN 05/30/2007 03/14/2008 GONZALEZ ROBERT 562-426-6181 65518221 Low
B07-1042 2 SAINT MARTIN 05/30/2007 04/02/2008 RYAN WILLIAM & MARIE 64950131 Low
B07-1043 28601 BRECKENRIDGE DR 05/30/2007 08/22/2007 HUTCHISON IAN G 949-837-0057 63726313 Low
B07-1048 3 BELLINGHAM PL 05/30/2007 10/08/2007 WALTER CHRISTOPHER & DANIELLA 65201147 Low
B07-1055 28681 RANCHO DEL SOL 05/31/2007 02/15/2008 KEPPLE PAUL 714.385.1202 65444121 Low
B07-1056 29811 RUSTIC OAK 08/22/2007 06/19/2008 ROTH JERRY 949-249-7799 63729210 Low
B07-1057 33 HANCOCK ST 05/31/2007 08/16/2007 BOWLUS THOMAS 949-496-5246 65209202 Low
B07-1064 30786 BELLE MAISON 06/14/2007 07/09/2007 GRAUTEN JOHN & MARILYN 714-697-1989 65636206 Low
B07-1065 24051 NUTHATCH LN 07/26/2007 10/22/2007 CIFTCIKARA OZ & A 949-699-0000 65430102 Low
B07-1071 1 BRIDINGTON 06/04/2007 02/13/2008 PAZANTI 949-248-7812 65928114 Low
B07-1073 25352 VIA DE ANZA 06/04/2007 03/11/2008 MEHRABAD AZIZ 949-249-3456 63713311 Low
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B07-1074 24045 DORY DR 10/22/2007 04/03/2008 VALDIVIESO JAMES JAVIER 714-328-6494 67231120 Low
B07-1076 16 DENIA 06/05/2007 08/10/2007 MACHUGA STEVE 949-495-3408 65355109 Low
B07-1077 24652 STEFFY DR 06/05/2007 09/13/2007 ADAMS GREGORY & T K 949-831-8522 63642108 Low
B07-1079 25141 VIA BAJO CERRO 06/15/2007 07/06/2007 HALL 63710223 Low
B07-1082 24881 PROMENADE WY 06/27/2007 02/29/2008 DEROUEN BRIGITTE 949-425-0801 63651246 Low
B07-1083 8 WESTGATE 06/27/2007 10/19/2007 DOYLE JEAN 949-295-5326 67362137 Low
B07-1085 43 NEW HAVEN 06/06/2007 10/08/2007 LIZ AND PRESTON ROM 632-9856 65933121 Low
B07-1089 31544 CRYSTAL SANDS DR 06/06/2007 08/07/2007 BRAUNWALD JACK & SUSAN 714-375-0722 65808110 Low
B07-1090 25276 VIA PIEDRA ROJA 08/01/2007 08/29/2007 ERIC HALLINAN 949-887-3372 63711227 Low
B07-1093 27726 MANOR HILL RD 07/06/2007 10/01/2007 VICTORIA ANTHONY 949-362-3991 63650128 Low
B07-1094 5 TATTERSALL 06/27/2007 02/13/2008 GENATO ANDREW & SHARON 310-800-8182 67345324 Low
B07-1110 26 STERN ST 06/07/2007 04/02/2008 GRGURIC NENAD & ASHLEY 64947224 Low
B07-1120 27972 CABOT RD 07/03/2007 08/10/2007 COSTCO WHOLESALE CORP 909-921-6628 63720224 Low
B07-1121 30811 SEMINOLE PL 06/08/2007 02/13/2008 MONTAKHAB HASSAN 949-760-3872 65912122 Low
B07-1135 24312 DONNER CT 06/11/2007 04/22/2008 MCPHERSON DENISE 949-360-7308 65412151 Low
B07-1143 30855 OLYMPIC PL 09/12/2007 04/23/2008 MORGAN KENNETH EDWARD 949-495-1770 65919115 Low
B07-1144 30521 VIA LINDOSA 06/12/2007 07/27/2007 CHEETHAM THOMAS CRAIG 768-5733 65632212 Low
B07-1148 29541 PALO DR 06/13/2007 11/29/2007 BROUWER STEVEN MICHAEL 949-495-1783 63713203 Low
B07-1149 32202 LINKS POINTE 10/16/2007 01/16/2008 SUTTLE ROBERT 714-661-9771 67022138 Low
B07-1150 30421 BENECIA AV 06/13/2007 09/13/2007 FRANK AND PATTI DEY 714-337-9332 65308103 Low
B07-1152 24091 PINEHURST LN 06/13/2007 09/13/2007 KANAN 65920108 Low
B07-1156 28225 RANCHO GRANDE 07/10/2007 07/18/2007 CRANE-GMITRUK 949-362-6594 65448217 Low
B07-1158 36 SERENITY LN 07/19/2007 08/17/2007 ISHMAEL 64937205 Low
B07-1160 23 MIKRO 08/31/2007 08/08/2008 TALARICO DAVID 949-495-5876 65347118 Low
B07-1161 11 COSENZA 06/14/2007 03/10/2008 PUNJABI BHAGWAN BEN 949-500-1951 65345106 Low
B07-1163 30106 SONRISA LN 06/15/2007 07/27/2007 WASHBURN RICHARD 949-249-8714 65633337 Low
B07-1167 30801 PALMETTO 06/14/2007 07/12/2007 SOLON DEBORAH 949-363-6184 65919109 Low
B07-1168 30131 TOWN CENTER DR 06/14/2007 07/24/2007 RICHARD PAUL TRUST 633-2181 Low
B07-1174 10 OLD RANCH RD 07/27/2007 08/30/2007 NOLET CAREL 949-310-0743 67361102 Low
B07-1175 27556 CAESARS PL 08/02/2007 08/31/2007 YANCEY CARRIE 949.456.1234 93995510 Low
B07-1177 28882 DRAKES BAY 06/18/2007 07/17/2007 BRADY 949-533-3447 63903727 Low
B07-1178 23492 PORTER CIR 06/18/2007 07/06/2007 RAKE KENNETH 949 951-9091 65506163 Low
B07-1180 24351 LA HERMOSA AV 06/18/2007 07/06/2007 MARTIN CARL 949-495-0744 65304339 Low
B07-1181 28265 LA BAJADA 06/18/2007 08/24/2007 STEWART JOANNA 949-643-2994 65461207 Low
B07-1193 24571 SUMMERLAND CIR 06/19/2007 08/17/2007 SOON WON LEE 63656126 Low
B07-1194 23945 DORY DR 10/22/2007 07/31/2008 ORLOFF LANCE 949.274.1652 67231105 Low
B07-1198 32036 ISLE VISTA 06/19/2007 06/09/2008 DELGEORGE JOHN & P D 65832109 Low
B07-1203 3 SIERRA VISTA 06/20/2007 07/13/2007 DAVE TOFOLO 65529110 Low
B07-1206 28832 DRAKES BAY 06/20/2007 09/05/2007 V. KIRIT 949 253-7680 63903441 Low
B07-1212 104 STONEY POINTE 06/21/2007 08/15/2007 BAKER 949-489-1404 93326447 Low
B07-1219 31056 FLYING CLOUD DR 09/10/2007 01/16/2008 PACIFIC ISLAND VILLAGE III 949-661-1937 65805112 Low
B07-1220 25482 RUE TERRASE 06/25/2007 07/26/2007 VILLE DE CERISE HOA 949-581-4988 Low
B07-1227 41 NEW HAVEN 06/25/2007 07/27/2007 BERGERON JOHN WHITHWORTH 310-480-1269 65933120 Low
B07-1228 24281 TAHOE CT 06/25/2007 07/17/2007 ADAMS JULIAN 714-259-5120 65412106 Low
B07-1229 45 DUNN ST 06/25/2007 07/25/2007 JENSEN CAROLYN 64946141 Low
B07-1236 30702 PASEO DEL NIGUEL 08/27/2007 04/11/2008 MESSENGER RON & FRAN 714-692-1132 65904108 Low
B07-1237 71 WOODHAVEN DR 06/26/2007 07/19/2007 LUND LINDA 949-491-1270 65815111 Low
B07-1244 9 RIVERSTONE 08/06/2007 09/25/2007 ZARGHAMI JALAL 714-240-0404 67342127 Low
B07-1250 22882 OCEANBREEZE WY 06/27/2007 01/24/2008 NEWMAN STEVEN 933-2255 65830126 Low
B07-1253 24752 QUEENS CT 06/27/2007 02/07/2008 WARTHER D PAUL 951-6724 65435133 Low
B07-1254 29096 ALFIERI ST 06/27/2007 07/31/2007 LEWKOSKI TERRY 949-495-0059 65512202 Low
B07-1255 23995 PLOVER LN 06/28/2007 03/17/2008 AGAMATA JAIME 949-407-5248 65418208 Low
B07-1256 5 PARK PASEO 06/28/2007 08/15/2007 VIENNEAU JAMES 949-661-6801 67354118 Low
B07-1264 2 AMHERST 06/28/2007 07/02/2007 BRYDEN DAVID & JULIE 949-413-7131 65213103 Low
B07-1266 29 VISTA MONTEMAR 06/28/2007 07/02/2007 MAHMOUDI ASGHAR 949-350-2833 65532125 Low
B07-1274 24602 ALISO CREEK RD 10/16/2007 10/31/2007 LAGUNA NIGUEL COMMUNITY 495-8151 63642203 Low
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B07-1275 23941 STILLWATER LN 06/29/2007 02/29/2008 COULSTON WILLIAM & MICHELLE 949-495-1543 65405111 Low
B07-1277 25231 VIA DE ANZA 06/29/2007 07/26/2007 KHALAF MICHAEL 63711314 Low
B07-1278 33 HANCOCK ST 06/29/2007 08/14/2007 BOWLUS THOMAS 65209202 Low
B07-1280 32332 RIDGEWAY AV 06/29/2007 03/03/2008 GRAHAM GARY 949-240-4760 67232115 Low
B07-1284 25071 ARMAGOSA DR 09/10/2007 12/31/2007 GERMAIN ROBERT 949-363-0187 63706102 Low
B07-1285 53 HASTINGS 07/03/2007 09/19/2007 KRANIGER 65928135 Low
B07-1288 24041 DORY DR 08/10/2007 10/15/2007 ZDROJEWSKI MARK 661-8852 67231119 Low
B07-1289 22 BELCREST 07/03/2007 07/19/2007 LENARD ROBERT PAUL 65931112 Low
B07-1290 31 HANCOCK ST 07/03/2007 09/26/2007 TAKACH JAMES 562-522-8261 65209201 Low
B07-1293 30902 CLUB HOUSE DR 07/05/2007 08/14/2007 MELINDA CODISPOTI 949-218-9428 65627203 Low
B07-1294 26 PARADISE COVE 08/22/2007 10/02/2007 OKUN JAMES & JAN 949-429-6066 67257157 Low
B07-1297 23842 PINAFORE CIR 08/17/2007 11/13/2007 PATAKI ELIZABETH 249-6728 65403317 Low
B07-1311 29396 CROWN RIDGE 07/09/2007 07/13/2007 BLANCO ENRIQUE 949-249-2763 65440212 Low
B07-1312 30771 SEMINOLE PL 07/09/2007 11/05/2007 RUSERT MICHAEL 949-510-2986 65912132 Low
B07-1313 4 BELLAGIO 07/09/2007 11/08/2007 FORQUER BRIAN & S L 949-363-8790 65318145 Low
B07-1315 29611 IVY GLENN DR 07/09/2007 07/25/2007 MINTON SHELBY & MARGARET 949-588-9318 65403218 Low
B07-1319 37 CARDIFF 07/09/2007 07/24/2007 MCCLORY DANIEL 949-370-2611 65934107 Low
B07-1320 30962 COLONIAL PL 07/09/2007 07/19/2007 PARENT ROBERT 949-249-8025 65917126 Low
B07-1321 24 BELCREST 07/10/2007 12/10/2007 DELERY-FOLEY 949-922-2305 65931113 Low
B07-1325 8 RICHMOND HILL 07/10/2007 03/12/2008 MARX II PERSONAL RESIDENCE 310-253-2559 x610 65217110 Low
B07-1329 25001 PAM CT 07/10/2007 07/18/2007 OUIMET MICHAEL 949-215-7800 63653148 Low
B07-1331 4 TURANO 07/10/2007 09/26/2007 HURST CHARLES 949-495-3724 65326144 Low
B07-1333 35 HASTINGS 07/10/2007 10/09/2007 STCLAIR SCOTT 949-290-5366 65928101 Low
B07-1334 21 VITTORIA ST 10/29/2007 10/25/2007 STOUT KENNETH 949-795-4881 63758205 Low
B07-1335 95 FAIRLANE RD 07/11/2007 02/08/2008 GLENN GOODSELL 67353144 Low
B07-1337 39 WOODHAVEN DR 07/12/2007 08/02/2007 ROHDE KENNETH 949-248-0248 65816108 Low
B07-1338 15 LINDALL ST 07/12/2007 07/30/2007 BURROWS RICHARD & RITA 949-240-1904 65207208 Low
B07-1340 4 AMHERST 07/12/2007 07/24/2007 NIVA GORDON DAVID 949-697-4183 65213104 Low
B07-1358 29411 VISTA PLAZA DR 07/13/2007 08/10/2007 WEBER PAUL 949-495-3018 63710110 Low
B07-1374 3 MALLORCA 08/08/2007 11/07/2007 SKJONSBY SHAWN 949-238-7171 64958102 Low
B07-1375 30812 PALMETTO 08/07/2007 10/03/2007 MANNING JOHN 949-495-9234 65919102 Low
B07-1377 25561 HILLSBORO DR 07/16/2007 11/19/2007 PEARCE CALIXTRO 949-364-6976 63732103 Low
B07-1381 9 MARBLEHEAD PL 10/31/2007 02/29/2008 AYRES JULIE 949-248-3801 65215116 Low
B07-1382 29632 COLEBROOK DR 10/25/2007 07/23/2008 JAMES AND SUSAN BOLLINGMO 949-495-8886 65507216 Low
B07-1383 29642 COLEBROOK DR 05/12/2008 07/23/2008 HENRY SHEILA 949-495-0987 65507217 Low
B07-1394 31 BELCREST 07/17/2007 07/27/2007 LARRY BURNS 949-413-0284 65931116 Low
B07-1397 24001 GOLDENEYE DR 09/17/2007 11/30/2007 VAVAN 949-661-6448 65429303 Low
B07-1400 31471 PASEO DE LA PLAYA 07/17/2007 08/24/2007 GABBERT JOHN 562-291-3513 65808621 Low
B07-1401 27921 LA PAZ RD 08/17/2007 09/14/2007 24 HR FITNESS 714.694.0203 63404308 Low
B07-1407 27321 LA PAZ RD 07/18/2007 02/08/2008 CEDAR CREEK INN 949-254-5167 63431107 Low
B07-1410 14 WESTGATE 07/18/2007 11/06/2007 ULRICH SCOTT 67362134 Low
B07-1420 35 HENLEY DR 07/19/2007 08/09/2007 CANTY MAURICE & CAROL 714-545-8011 64969318 Low
B07-1421 25695 CRESTA LOMA 07/20/2007 08/29/2007 JEFFREY FRIEDMAN 63738219 Low
B07-1422 23851 WARDLOW CIR 07/20/2007 07/27/2007 CORDIN CAMERON & WENDY 714-720-8603 65402305 Low
B07-1427 30301 GRANDE VISTA AV 10/05/2007 11/28/2007 ALAN FROEMMLING 949-606-2298 65309122 Low
B07-1431 25101 ADELANTO DR 08/13/2007 08/28/2007 BYNUM JOSHUA & MARIANNE 949-249-7820 63705125 Low
B07-1432 23861 WAVESPRAY CIR 01/18/2008 08/01/2008 RICHARDSON JEFFREY 949-363-5507 65403320 Low
B07-1434 25411 MONTE VERDE DR 07/23/2007 09/20/2007 BUBERL 91364 63716214 Low
B07-1436 28502 LA ALCALA 07/23/2007 08/30/2007 PEREZ ELIZABETH 714-404-6573 65470114 Low
B07-1441 28391 RANCHO DE LINDA 07/24/2007 09/13/2007 RADELEFF LYLE 949-360-8174 65446215 Low
B07-1448 24311 CASCADES DR 07/24/2007 07/30/2007 SOMMER ROBERT EUGENE 412-3300 65921104 Low
B07-1450 27941 AVENIDA ARMIJO 07/24/2007 03/06/2008 SCHWARTZ GEORGE RUSSELL 949-215-2345 63628105 Low
B07-1451 49 MALLORCA 07/24/2007 10/29/2007 KIENSTRA 714-313-1773 64961213 Low
B07-1453 29602 VISTA PLAZA DR 08/08/2007 11/16/2007 JASIEWICZ RICHARD & M 949-481-0282 65311201 Low
B07-1467 15 PARK PASEO 07/25/2007 02/01/2008 GEILER RICHARD & S F 949-861-3400 67354123 Low
B07-1468 30832 PALMETTO 07/25/2007 09/18/2007 MCPEAK RAYMOND & KAYANN 949-861-3400 65919104 Low
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B07-1471 29828 GOLDEN LANTERN 04/14/2008 07/23/2008 MOULTON NIGUEL WATER DISTRICT 949-735-2750 65833224 Low
B07-1472 31091 CARRARA RD 07/26/2007 03/06/2008 MONARCH SUMMIT HOA 949-443-0640 65806319 Low
B07-1473 31072 CARRARA RD 07/26/2007 09/19/2007 MONARCH SUMMIT HOA 949-443-0640 65806316 Low
B07-1474 31042 CARRARA RD 07/26/2007 10/01/2007 MONARCH SUMMIT HOA 949-443-0640 65806313 Low
B07-1475 31011 CARRARA RD 07/26/2007 03/06/2008 MONARCH SUMMIT HOA 949-443-0640 65806328 Low
B07-1476 31051 CARRARA RD 07/26/2007 03/06/2008 MONARCH SUMMIT HOA 949-443-0640 65806323 Low
B07-1477 30971 CARRARA RD 07/26/2007 03/06/2008 MONARCH SUMMIT HOA 949-443-0640 65806331 Low
B07-1478 30996 CARRARA RD 07/26/2007 03/06/2008 MONARCH SUMMIT HOA 949-443-0640 65806309 Low
B07-1480 6 PONDERS END 07/26/2007 08/27/2007 GIBSON KELLY 949-661-7998 65203107 Low
B07-1484 25101 ADELANTO DR 07/26/2007 08/28/2007 BYNUM JOSHUA & MARIANNE 949-249-7820 63705125 Low
B07-1486 34 WESTGATE 07/27/2007 10/09/2007 CAVANAUGH DARRELL & DEBBIE 67362124 Low
B07-1489 29022 PINTAIL CIR 07/27/2007 10/24/2007 MORRIS 714.329.7404 65433203 Low
B07-1496 23942 PASEO DEL CAMPO 07/30/2007 08/10/2007 23942 PASEO DEL CAMPO LLC 949-348-1584 65902322 Low
B07-1512 27685 MANOR HILL RD 07/31/2007 11/16/2007 CECE STEIN 714-507-5533 63665157 Low
B07-1513 18 ANDORRA ST 08/16/2007 08/24/2007 DAUDISTEL NANCY 949.493.7923 65356328 Low
B07-1516 24206 LAS NARANJAS DR 07/31/2007 08/30/2007 BODELL JOYCE & C T 65304201 Low
B07-1524 25136 SANORIA ST 09/14/2007 06/21/2008 FRAIZER GARY 462-0090 63760224 Low
B07-1532 28722 JAEGER DR 08/02/2007 10/12/2007 WYLIE DAVID LAWRIE 714 968 3555 65428105 Low
B07-1538 31821 GREENS POINTE 08/03/2007 08/27/2007 JOHN FOSTCH 949-637-7009 67021114 Low
B07-1539 9 LAGUNA WOODS DR 08/03/2007 09/18/2007 PASSAGE 366-6597 65813149 Low
B07-1542 30271 LA FLEUR 08/13/2007 10/08/2007 COCUZZO RICHARD & JODI 949-306-2161 65634107 Low
B07-1543 27782 EL LAZO RD 08/03/2007 08/06/2007 RJS INSURANCE 949-280-1138 63406106 Low
B07-1546 9 MORNING WOOD DR 08/06/2007 08/14/2007 DENICOLA RALPH 949 951-9091 65813111 Low
B07-1548 7 PALLAZO 08/07/2007 01/08/2008 GRAY GEOFFREY 949-257-7271 65352110 Low
B07-1552 7 COPLEY PL 08/07/2007 03/03/2008 AGA GLENN & TINA 714.538.3780 65201249 Low
B07-1553 3 COPLEY PL 08/07/2007 10/22/2007 NEWMAN LARRY & BETH 714.538.3780 65201247 Low
B07-1554 25616 MIRALESTE 09/14/2007 01/21/2008 ALDRICH BROOKS 949-347-8851 63740118 Low
B07-1555 11 BAWLEY 08/08/2007 08/15/2007 KEATING MAUREEN 714 778-6294 65211513 Low
B07-1568 37 BARONESS LN 08/29/2007 11/07/2007 PURDY JOHN 714-692-1132 63745306 Low
B07-1569 23 BELCREST 08/08/2007 10/09/2007 SANTORE 949-248-0936 65931120 Low
B07-1570 24972 RANCHO CLEMENTE 08/08/2007 09/26/2007 STONE GREGORY 949-362-1714 65445135 Low
B07-1571 24905 VIA VERDE 08/08/2007 09/13/2007 CAMBEILH BARRY 949-643-1652 65455142 Low
B07-1572 24151 CASCADES DR 08/08/2007 09/26/2007 BURNS 949-249-1252 65920112 Low
B07-1573 27916 CUMMINS DR 08/08/2007 08/24/2007 PETER NUNEZ 949-362-9367 63627311 Low
B07-1574 27991 GREENLAWN CIR 08/08/2007 08/10/2007 SHAHABADI AGHDAS 949-916-1607 63649222 Low
B07-1575 18 CAMBERLEY 08/08/2007 08/22/2007 HUBERT GUSTAV & LINDA 951-6724 65935109 Low
B07-1576 28645 VIA REGGIO 08/09/2007 09/13/2007 LINDEMANN CHAD 949-360-0476 65464353 Low
B07-1580 24352 LAS NARANJAS DR 08/09/2007 03/05/2008 CLAUDIUS SHARON 949-495-0755 65304316 Low
B07-1582 10 MANDALAY 10/17/2007 02/28/2008 FABIANO ALFRED & MARIA 65930106 Low
B07-1584 24101 PINEHURST LN 08/10/2007 09/26/2007 ALDERSON STEPHEN & CATHERINE 949-702-4800 65920109 Low
B07-1585 29401 VISTA PLAZA DR 08/10/2007 09/12/2007 KRAUS JEFFREY 714-492-7228 63710108 Low
B07-1586 22 VINTAGE 08/10/2007 08/17/2007 LORA PICK 65930140 Low
B07-1588 28495 LA PRADERA 08/13/2007 08/29/2007 PHILIP JOSEPH 949-542-3824 63752319 Low
B07-1591 31332 CAVALLO LN 09/27/2007 12/18/2007 HARRISON EDGAR 949-240-7057 65808514 Low
B07-1592 29222 RIDGEVIEW DR 10/16/2007 01/21/2008 ORIHUELA CARLOS EMILIO 949-493-5263 65515206 Low
B07-1595 24222 LAS NARANJAS DR 08/13/2007 10/12/2007 BOSTER RODERICK 949-495-6507 65304204 Low
B07-1596 23862 MEDINAH LN 09/21/2007 06/04/2008 STUCKY MARK FRANKLIN 949-842-3484 65913213 Low
B07-1598 15 REDONDO 08/14/2007 01/18/2008 BRIAN ROBERTSON 64956109 Low
B07-1607 2 SUFFOLK DOWNS 10/02/2007 10/18/2007 CAPERTON SHAREN 714-293-5230 93931086 Low
B07-1609 28225 LA PLUMOSA 08/15/2007 10/31/2007 DOO CHUEN 65462125 Low
B07-1611 15 REDONDO 08/15/2007 01/18/2008 BRIAN ROBERTSON 949-823-1251 64956109 Low
B07-1612 28091 MORRO CT 08/16/2007 03/27/2008 SHIPIN BEN & EILEEN 235-9477 65414122 Low
B07-1613 24381 BORREGO CT 09/14/2007 02/07/2008 STEVENS TIMOTHY 949-643-0292 65410121 Low
B07-1614 24405 BORREGO CT 09/14/2007 10/18/2007 EINSMANN CLARE MARIE 949-643-0292 65410117 Low
B07-1615 24451 SILVER SPUR LN 09/18/2007 01/18/2008 MATHIS MICHAEL & PATRICE 949-643-8966 63641182 Low
B07-1618 22 VINTAGE 08/16/2007 03/06/2008 LAURA KICK 949-429-5513 65930140 Low
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B07-1619 4 BELAIRE 08/16/2007 10/01/2007 BARRY TAKALLOU 65934127 Low
B07-1621 29222 RIDGEVIEW DR 09/24/2007 01/10/2008 CARLOS ORIHUELA 697-7218 Low
B07-1623 4 BELAIRE 08/17/2007 10/01/2007 TAKALLOU HOSSEIN 65934127 Low
B07-1625 11 CHAMPNEY PL 08/17/2007 09/17/2007 LUCINDA MILLER 65201106 Low
B07-1631 24 TRAWLER 08/20/2007 10/08/2007 PODLECH REINHOLD 714 778-6294 65223127 Low
B07-1632 25541 CALLE BECERRA 09/12/2007 06/04/2008 HENRICK ANDREW & B M 63738104 Low
B07-1637 23851 WARDLOW CIR 08/21/2007 09/21/2007 CORDIN CAMERON & WENDY 65402305 Low
B07-1638 24045 DORY DR 10/01/2007 12/27/2007 VALDIVIESO JAMES JAVIER 949-388-9981 67231120 Low
B07-1640 30252 PACIFIC ISLAND DR 08/21/2007 11/29/2007 SUMMIT APARTMENTS 714-542-1100 Low
B07-1641 30252 PACIFIC ISLAND DR 08/21/2007 01/08/2008 SUMMIT APARTMENT 714-542-1100 Low
B07-1642 30252 PACIFIC ISLAND DR 08/21/2007 11/06/2007 SUMMIT APARTMENTS 714-542-1100 Low
B07-1643 30181 PACIFIC ISLAND DR 08/21/2007 01/09/2008 SUMMIT APARTMENT Low
B07-1646 31002 CARRARA RD 10/01/2007 12/18/2007 WAGNER HAZEL 949 496-8430 65806310 Low
B07-1648 11 CALELLA 08/22/2007 09/26/2007 BEVERIDGE RYAN & KIM 714-259-5120 65343152 Low
B07-1649 41 DUNN ST 08/22/2007 10/04/2007 RAMER HOWARD & AUDREY 714-259-5120 64946139 Low
B07-1650 28232 SORRENTO 08/22/2007 09/18/2007 CANDACE ATHERTON 714-259-5120 Low
B07-1651 27694 MANOR HILL RD 10/26/2007 08/20/2008 LIU,CHARLES 877-476-6577 63661179 Low
B07-1653 41 MALLORCA 08/22/2007 11/07/2007 SMELTZER STEVEN 949-388-1339 64961209 Low
B07-1655 25182 BENTWOOD 10/10/2007 05/12/2008 GALLOWAY 949-644-2055 63729134 Low
B07-1658 25321 MONTE VERDE DR 01/29/2008 06/19/2008 WILSON R W & A M 949-429-3529 63717321 Low
B07-1662 10 GLASTONBURY PL 08/23/2007 11/05/2007 KATHI BIALIK 949-248-9804 Low
B07-1664 29851 WEATHERWOOD 08/23/2007 09/14/2007 CASTAGNO DAVID 888-525-5867 63729301 Low
B07-1666 24831 BORREGO CT 08/23/2007 02/07/2008 TIM STEVENS 949-300-0871 Low
B07-1667 21 WINDCREST 08/24/2007 09/26/2007 YANA EMMETT 949-240-7236 65213128 Low
B07-1669 12 PHAEDRA 09/27/2007 02/21/2008 HARPER JOHN 949-465-8000 65351139 Low
B07-1672 22842 AZURE SEA 08/24/2007 03/03/2008 WALKER ALEC 714-272-4179 65830116 Low
B07-1675 4 TURANO 08/27/2007 10/01/2007 HURST CHARLES 949-495-3724 65326144 Low
B07-1683 28551 MURRELET DR 08/27/2007 09/24/2007 OTTO PAUL 714-259-5120 65426204 Low
B07-1684 29102 MIRA VISTA 08/28/2007 11/02/2007 MUTHER HEIDI 714-585-4050 63740105 Low
B07-1685 123 DOVER PL 08/28/2007 01/10/2008 LINDA DANIELSON 561-732-4243 Low
B07-1690 3 BRIDINGTON 08/28/2007 03/03/2008 BOUTTIER ROBERT 949-487-3958 65928115 Low
B07-1697 9 RIVERSTONE 08/29/2007 12/26/2007 ZARGHAMI JALAL 949-495-6062 67342127 Low
B07-1701 30 DENIA 08/30/2007 11/20/2007 UPTON 65355102 Low
B07-1703 24192 BELLERIVE CIR 08/30/2007 10/04/2007 TARHAN KURT 714-777-4040 65919207 Low
B07-1704 29 LARKFIELD LN 08/30/2007 10/08/2007 MCGUIRE S & L 714-777-4040 67353133 Low
B07-1706 29282 KENSINGTON DR 08/30/2007 10/24/2007 GERGES ASHRAF 65512128 Low
B07-1707 30266 GRANDE VISTA AV 08/30/2007 09/19/2007 BISHOP ERNEST 949.495.2002 65309113 Low
B07-1710 5 LAGUNA WOODS DR 08/31/2007 09/12/2007 WHELAN CORMAC 65813151 Low
B07-1712 31713 CRYSTAL SANDS DR 08/31/2007 10/29/2007 SKINNER SUZANN 949-496-3856 65808240 Low
B07-1715 28432 EL SUR 09/04/2007 09/17/2007 GABOS CAROLE 454-9060 63752306 Low
B07-1718 29282 KENSINGTON DR 09/04/2007 10/24/2007 GERGES ASHRAF 65512128 Low
B07-1720 24291 AVENIDA BREVE 10/05/2007 10/19/2007 SHAPELL INDUSTRIES, INC. 323-655-7330 Low
B07-1722 24221 AVENIDA BREVE 10/05/2007 10/30/2007 SHAPELL INDUSTRIES, INC. 323-655-7330 Low
B07-1723 24261 AVENIDA BREVE 10/05/2007 10/15/2007 SHAPELL INDUSTRIES,INC. 323-655-7330 Low
B07-1724 24271 AVENIDA BREVE 10/05/2007 12/06/2007 SHAPELL INDUSTRIES,INC. 323-655-7330 Low
B07-1725 24251 AVENIDA BREVE 10/05/2007 12/06/2007 SHAPELL INDUSTRIES,INC. 323-655-7330 Low
B07-1727 24281 AVENIDA BREVE 10/05/2007 10/12/2007 SHAPELL INDUSTRIES,INC. 323-655-7330 Low
B07-1729 24241 AVENIDA BREVE 10/05/2007 11/29/2007 SHAPELL INDUSTRIES,INC. 323-655-7330 Low
B07-1734 31511 CRYSTAL SANDS DR 09/04/2007 02/06/2008 KREMENETSKY YURY 65808305 Low
B07-1736 30100 TOWN CENTER DR 09/27/2007 01/08/2008 PACIFIC WEST ASSET MANAGEMENT 951-781-7781 Low
B07-1737 31971 EAST NINE DR 09/04/2007 09/26/2007 WALSH GREG & KRISTINA 673-9222 67021129 Low
B07-1748 28141 CAMELLIA CT 09/05/2007 09/12/2007 SKATTUM LON 65421116 Low
B07-1749 24421 CASWELL CT 09/05/2007 07/02/2008 MURRAY ANTHONY 714.385.1202 65410138 Low
B07-1750 25101 LA JOLLA WY 09/05/2007 10/05/2007 PAULA NEIL 716-6613 Low
B07-1754 24360 YOSEMITE RD 09/05/2007 04/04/2008 CHURCH MISSION LUTHERAN 949-831-8820 65466146 Low
B07-1757 29201 DEAN ST 09/06/2007 04/04/2008 ERSKIAN JASIMINE 949 458-2108 65525206 Low
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B07-1759 77 WOODHAVEN DR 09/06/2007 01/14/2008 COHEN A DAVID 949-493-4904 65815114 Low
B07-1761 24811 CALLE VIEJA 09/06/2007 10/24/2007 SCHMITH BRUCE 949-616-4889 65310103 Low
B07-1762 29 LARKFIELD LN 09/06/2007 10/08/2007 MCGUIRE S & L 714.381.5055 67353133 Low
B07-1764 31511 CRYSTAL SANDS DR 09/06/2007 05/21/2008 KREMENETSKY YURY 949-291-4745 65808305 Low
B07-1767 8 COBBLESTONE CT 09/07/2007 02/26/2008 ROTHENBERG PETER 793-0904 67354135 Low
B07-1771 29655 CORAL COVE 09/10/2007 09/26/2007 MANNONE JOHN 533-0764 93347134 Low
B07-1777 29422 CLIPPER WY 09/27/2007 12/26/2007 BISHAYS HANY & AMIRA 394-5020 65527122 Low
B07-1778 31 AGIA 10/08/2007 01/11/2008 ROSEN 949-495-2110 65340136 Low
B07-1779 23975 WANIGAN WY 09/11/2007 10/09/2007 CUPP SANDRA 412-2686 67231213 Low
B07-1783 24391 LOS SERRANOS DR 09/11/2007 10/03/2007 ELLISON ALLEN & TERESA 949-495-6806 65303140 Low
B07-1786 4 EASTBOURNE BAY 10/19/2007 10/25/2007 BROWER MICHAEL & TABITHA 683-9745 67353131 Low
B07-1788 13 MONTPELLIER 09/12/2007 01/18/2008 WROBLEWSKI ROBERT 949-499-5884 93987229 Low
B07-1789 29402 CROWN RIDGE 09/12/2007 03/14/2008 WEIN GARY 951-789-1961 65440211 Low
B07-1790 15 SAINT ELIZABETH 09/12/2007 09/25/2007 GOLPA SAFIYEH & ABBIE 949-257-6388 64950108 Low
B07-1795 2 ELK GROVE LN 10/15/2007 03/13/2008 VERDON 949-388-9112 67375113 Low
B07-1803 28472 RANCHO CRISTIANO 09/13/2007 11/21/2007 USHER RICHARD & DAWN 949-425-9030 65447121 Low
B07-1809 10 MANDALAY 10/02/2007 02/28/2008 FABIANO ALFRED & MARIA 949-496-1673 65930106 Low
B07-1810 28992 LA CARRETERRA 09/14/2007 09/21/2007 RHODES SR. REILLY PATRICK 949-347-7101 63741119 Low
B07-1812 11 CORONADO POINTE 09/14/2007 10/09/2007 PATCH RYAN 949-363-0961 65641126 Low
B07-1813 24512 VIA CARISSA 09/14/2007 09/28/2007 WALSH GARY 949-362-5167 65466107 Low
B07-1819 29145 ABOTSINCH ST 09/17/2007 10/10/2007 WEIJ DAVID 714 778-6294 65512116 Low
B07-1820 25242 BENTWOOD 09/26/2007 02/07/2008 DADOUR MICHEL 714-984-4102 63729127 Low
B07-1822 22842 DOMINITA RD 09/17/2007 04/01/2008 DASH DAVE 65807203 Low
B07-1823 16 SENTRY HILL 09/17/2007 11/19/2007 CASEY TIMOTHY 949 499-5052 65202208 Low
B07-1829 28762 AVENIDA DEL CABALLO 09/18/2007 10/24/2007 SHIN GREGORY 714-259-5120 63755410 Low
B07-1830 10 MONDANO 09/18/2007 10/17/2007 CULBERTSON KEVIN & M 714-259-5120 65347134 Low
B07-1831 23842 LINNET CIR 09/18/2007 10/15/2007 PIAZZA FRANK 714-259-5120 65424107 Low
B07-1832 13 DOHENY 09/18/2007 11/21/2007 VANDER ZAAG ROBERT 949-388-2626 64959225 Low
B07-1842 24001 GOLDENEYE DR 09/24/2007 11/30/2007 VAVAN 949-831-5880 65429303 Low
B07-1846 28731 VISTA LADERA 09/20/2007 11/02/2007 MORALES CECELIA 800-919-2400 63743102 Low
B07-1847 28496 LA PRADERA 09/20/2007 12/18/2007 DUBNEY GREGORY & GIA 949-837-0057 63752320 Low
B07-1850 21 MIKRO 09/20/2007 10/02/2007 MCFARLAND ANDREW 949-363-7215 65347119 Low
B07-1851 25615 DEL NORTE 09/20/2007 10/31/2007 FORSYTH KIMBERLY 949-280-5770 63753121 Low
B07-1852 29782 FELTON DR 09/20/2007 11/06/2007 JACQMIN ARTHUR 949-218-6301 65502137 Low
B07-1858 23 OLD RANCH RD 09/21/2007 12/18/2007 LEE JOUNG 949-248-5151 67359101 Low
B07-1861 23256 ARELO CT 11/26/2007 04/22/2008 KURZ ROBERT 949-495-7272 65633320 Low
B07-1863 25495 HILLSBORO DR 10/01/2007 02/05/2008 MOSHENKO BRIAN 949-364-3638 63732109 Low
B07-1866 23 MARBLEHEAD PL 09/24/2007 12/04/2007 MICHELLE LYMAN 310-795-7123 65215109 Low
B07-1867 8 SIERRA VISTA 09/24/2007 10/29/2007 TATMAN D L 949-249-6928 65529126 Low
B07-1868 29461 TROON ST 09/24/2007 03/03/2008 BANTLEY SHEPARD & CRISTINA 949-495-4274 65508106 Low
B07-1870 13 LAGUNA WOODS DR 09/24/2007 10/17/2007 DONNELLY MICHAEL 949-240-0616 65813147 Low
B07-1872 28 MANDALAY 11/02/2007 12/12/2007 DENNIS CALLAHAN 949-228-7211 65930115 Low
B07-1877 16 DENIA 09/25/2007 11/07/2007 MACHUGA STEVE 949-495-3408 65355109 Low
B07-1883 29212 RIDGEVIEW DR 09/26/2007 10/03/2007 CINDY CHEEK 949-495-8090 65515205 Low
B07-1887 30531 PASEO DEL VALLE 09/26/2007 10/17/2007 COLEMAN GERALD 65903101 Low
B07-1888 28441 RANCHO DE LINDA 09/26/2007 04/07/2008 JERRY AND JUNNIE MITCHEL 949-389-9364 65446222 Low
B07-1890 11 GOODWIN PL 09/27/2007 11/21/2007 SCHLEEDE TERRY JAMES 949-388-7213 65202212 Low
B07-1892 29 BELLINGHAM PL 09/27/2007 10/17/2007 CODY MARK 949-388-3744 65201121 Low
B07-1897 32241 RIDGEWAY AV 09/28/2007 01/10/2008 DEWHURST 949-240-3718 67232202 Low
B07-1898 31521 SEA SHADOWS WY 09/28/2007 12/14/2007 LANGE PAUL & JUNE 949-499-4777 65833237 Low
B07-1900 28075 MORRO CT 10/01/2007 11/01/2007 MANVILLE STEWART 949-360-7844 65414120 Low
B07-1901 24381 BORREGO CT 10/01/2007 10/22/2007 STEVENS TIMOTHY 949-300-0871 65410121 Low
B07-1902 25181 ARMAGOSA DR 10/01/2007 10/29/2007 JAMES FOX 949-249-2791 63706113 Low
B07-1903 20 COPPS HILL ST 10/01/2007 10/09/2007 KLEIN 949-496-6997 65219110 Low
B07-1905 1 RUSSEL LN 10/01/2007 10/13/2007 BARE JOHN & L A 949.498.6204 65203207 Low
B07-1906 1 HENLEY DR 10/01/2007 10/10/2007 SEAN AND ANA MARIE ROCHE 64969301 Low
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B07-1910 16 VINTAGE 10/01/2007 10/13/2007 PAJOT MARY 714.832.0113 65930137 Low
B07-1911 24456 SUNSHINE DR 10/25/2007 12/07/2007 KUHN 949-363-6188 65440413 Low
B07-1916 24165 SNIPE DR 10/02/2007 10/10/2007 TUNILA 909-476-2699 65433308 Low
B07-1926 30952 CYPRESS PL 10/04/2007 10/24/2007 BANK EVAN 949-548-1645 65918207 Low
B07-1945 23902 LA HERMOSA AV 10/04/2007 11/28/2007 GOLDENBERG TRUST 709-4811 65309403 Low
B07-1946 49 BARONESS LN 10/12/2007 10/24/2007 MARSTON D GREGG 949 887-9992 63746116 Low
B07-1948 28801 PLACIDA AV 10/05/2007 10/24/2007 CERATO AMEDEO 949-683-0522 63712101 Low
B07-1949 28081 KLAMATH CT 10/05/2007 11/01/2007 MEAD F JEAN 949-425-0322 65414133 Low
B07-1950 23831 INVERNESS PL 10/19/2007 12/07/2007 GOODFIELD 949-661-6645 65913108 Low
B07-1953 24645 KINGS POINTE 10/08/2007 11/29/2007 HOHMAN 65434408 Low
B07-1954 29111 ABOTSINCH ST 10/08/2007 10/22/2007 PACKIN BERNARD 949 951-9091 65512112 Low
B07-1957 29241 ALFIERI ST 10/08/2007 01/16/2008 BORDELON SYLVIA L 949-481-1033 65512144 Low
B07-1963 24252 LA HERMOSA AV 10/09/2007 10/24/2007 ARMSTRONG 65306106 Low
B07-1964 23990 ALISO CREEK RD 10/09/2007 10/26/2007 TED KARNEZIS 949-831-0061 65406122 Low
B07-1966 2 SAINT MARTIN 10/09/2007 04/01/2008 RYAN WILLIAM & MARIE 949-584-2353 64950131 Low
B07-1969 29 HANCOCK ST 10/29/2007 06/17/2008 OLSON LESLIE 949-487-0507 65207115 Low
B07-1970 27615 ROSEBUD WY 10/25/2007 12/17/2007 EDMOND LOWE 714.448.3657 Low
B07-1971 27615 ROSEBUD WY 10/12/2007 01/24/2008 EDMOND LOWE 714.448.3657 Low
B07-1975 24611 KINGS POINTE 10/10/2007 05/01/2008 HOOD LAUREN 714-375-0722 65434404 Low
B07-1982 31801 GRAND CANYON DR 10/10/2007 10/17/2007 CABANISS ROBERT J 949-496-5586 65802210 Low
B07-1995 30122 NIGUEL RD 10/11/2007 10/11/2007 30122 NIGUEL APARTMENTS LLC 65301232 Low
B07-1997 30292 SONRISA LN 10/11/2007 11/16/2007 HALL III RUSSELL 714-259-5120 65633454 Low
B07-2003 29601 ANA MARIA LN 10/11/2007 11/30/2007 FAUNTLEROY THOMAS P 949.249.1086 65402111 Low
B07-2005 21 ASILOMAR RD 10/12/2007 10/22/2007 MINAI HAMID R 65228201 Low
B07-2009 29 LARKFIELD LN 10/12/2007 02/19/2008 MCGUIRE S & L 67353133 Low
B07-2010 21 VITTORIA ST 10/12/2007 10/25/2007 STOUT KENNETH A 63758205 Low
B07-2015 25302 CALLE BECERRA 10/15/2007 11/29/2007 ESTRADA TYRONE A 63712405 Low
B07-2016 27991 GREENLAWN CIR 10/15/2007 10/24/2007 SHAHABADI AGHDAS 949 253-7680 63649222 Low
B07-2017 4 HAVERHILL RD 10/16/2007 10/22/2007 GOODMAN WILMA C 949-493-4462 65214131 Low
B07-2040 31 AGIA 10/17/2007 01/08/2008 ROSEN 949 289-5195 65340136 Low
B07-2044 25632 GREENFIELD DR 10/18/2007 10/30/2007 JASIEWICZ EDWARD M 949-364-5916 63753103 Low
B07-2046 31056 FLYING CLOUD DR 10/18/2007 01/16/2008 ISHIMARU CAROLYN 65805112 Low
B07-2047 28721 JAEGER DR 10/18/2007 10/24/2007 DEYOUNG ELLEN M 949 951-9091 65427115 Low
B07-2050 38 AMARANTE 10/19/2007 11/01/2007 IVES JR. ROBERT N 949-493-5493 65326130 Low
B07-2051 30081 CROWN VALLEY PKWY 04/11/2008 05/13/2008 LAGUNA NIGUEL CAR WASH 949-233-4018 65622103 Low
B07-2056 23875 PIPIT CT 10/19/2007 05/07/2008 YOUNG BERYL 949-831-2506 65427125 Low
B07-2059 23581 KAREN ANN CIR 10/19/2007 01/07/2008 MCCLUSKEY GERARD A 714-259-5120 65528165 Low
B07-2062 71 OAKCLIFF DR 12/06/2007 01/14/2008 ADINOLFI JON M & ABBY M 203-530-3207 64973153 Low
B07-2084 30702 PASEO DEL NIGUEL 10/23/2007 04/11/2008 MESSENGER RON & FRAN 760-505-6673 65904108 Low
B07-2085 29581 CROWN CREEK 10/23/2007 12/04/2007 NIGUEL BOTANICAL PRESERVE Low
B07-2088 2 COBBLESTONE CT 10/24/2007 11/19/2007 WARNER JR. EDSON DAYTON 949-661-8048 67354132 Low
B07-2097 28241 CROWN VALLEY PKWY 12/11/2007 03/19/2008 CHICK PITA RESTAURANT Low
B07-2103 32351 GOLDEN LANTERN 10/25/2007 11/07/2007 TRADER JOES Low
B07-2104 24236 LAS NARANJAS DR 10/25/2007 11/14/2007 JOHNSON CARMEN V 714-259-5120 65304206 Low
B07-2112 15 MORNING WOOD DR 10/26/2007 11/09/2007 BUTCHER CRAIG S & KATHERINE M 65813114 Low
B07-2114 29621 VIA CEBOLLA 10/26/2007 05/09/2008 HARRIS PATRICIA E 949-495-3186 65313103 Low
B07-2116 31174 FLYING CLOUD DR 10/26/2007 11/26/2007 WECKSLER A 714-259-5120 65805213 Low
B07-2117 47 GRENADA 10/26/2007 11/19/2007 CRYSTAL CAY HOA Low
B07-2120 30041 TESSIER ST 10/26/2007 11/01/2007 HIDDEN HILLS APT #129 714-920-0066 65322405 Low
B07-2121 28782 CAMINO CAPISTRANO 11/14/2007 01/04/2008 IN-N-OUT BURGERS INC 63723105 Low
B07-2127 32042 ISLE VISTA 10/29/2007 12/20/2007 ARRAS RICHARD P 626-806-2046 65832110 Low
B07-2133 25211 LA ESTRADA DR 10/30/2007 11/07/2007 ZUNICH DANIEL 714-259-5120 63711234 Low
B07-2134 24185 RUE DE GAUGUIN 10/30/2007 12/04/2007 KORDICH JR. T W & C A 65366115 Low
B07-2135 13 CALELLA 10/30/2007 11/27/2007 ANDERSON ERIC & TARA 714-259-5120 65343151 Low
B07-2136 24906 OXFORD DR 10/30/2007 12/17/2007 BERG WILLIAM L 949-363-9878 65336225 Low
B07-2137 39 BARONESS LN 10/30/2007 11/28/2007 MURATORE ARTHUR 63745307 Low
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B07-2138 30286 ANAMONTE 10/30/2007 12/21/2007 MCDANIEL CAMERON 949-388-9445 65633434 Low
B07-2140 31426 ISLE VISTA 10/30/2007 11/19/2007 CHOI JOHN 626-524-0751 65827109 Low
B07-2141 28641 POINT LOMA 10/30/2007 10/31/2007 JAMES DARLING 949-201-6628 63903265 Low
B07-2142 28716 MURRELET DR 10/30/2007 06/02/2008 FURMAN SCOTT ALAN 949-290-7210 65428207 Low
B07-2145 28066 TURLOCK CT 10/31/2007 06/02/2008 MINDER LINDA S 949-831-8054 65413128 Low
B07-2147 31426 ISLE VISTA 10/31/2007 11/19/2007 CHOI JOHN 65827109 Low
B07-2152 15 BRINDISI 11/01/2007 12/06/2007 LAMISHAW RICHARD C 949-363-6611 65344108 Low
B07-2156 24211 AVENIDA BREVE 11/02/2007 05/05/2008 VILLAGE LA PAZ 63620204 Low
B07-2169 25211 CALLE SOMBRE 11/02/2007 04/21/2008 REYES HECTOR & A I 949-495-0908 63714604 Low
B07-2170 24762 VIA DEL ORO 11/05/2007 11/13/2007 KAN WICKY WAI KEI 310-529-7901 65454402 Low
B07-2171 24581 RUE DE GAUGUIN 11/05/2007 12/20/2007 BERNSTEIN PAULA 949-388-8855 65363103 Low
B07-2173 25331 SPINDLEWOOD 11/05/2007 11/16/2007 CRISTY BRIAN 888-525-5867 63729102 Low
B07-2182 28135 PALMETTO CT 11/05/2007 11/08/2007 DAVIS JENNIFER L 714.628.9525 65411113 Low
B07-2183 29141 MURRE LN 11/05/2007 11/27/2007 GRAHAM 949-360-8061 65418304 Low
B07-2186 28361 SILVERTON DR 11/05/2007 11/09/2007 BROUWER DAVID & VALERY 714.398.2890 63725214 Low
B07-2188 8 COBBLESTONE CT 11/06/2007 12/05/2007 ROTHENBERG PETER 949-661-4776 67354135 Low
B07-2190 28402 CHAT DR 11/06/2007 12/05/2007 WEITZ DAVID & C 949-643-2339 65422117 Low
B07-2197 31271 NIGUEL RD 11/06/2007 12/21/2007 DNA COUTURE Low
B07-2200 1 STAR DR 11/29/2007 12/20/2007 MERCEDES BENZ 949-279-1117 Low
B07-2201 26 MANDALAY 11/07/2007 11/13/2007 FRIEND ROBERT C 949-246-5360 65930114 Low
B07-2203 45 PARKMAN RD 11/07/2007 12/04/2007 LIVELY DENNIS D & Y T 714-259-5120 65201301 Low
B07-2207 1 JENCOURT 11/26/2007 02/28/2008 PESAVENTO ROBERT J 949-494-0185 67358118 Low
B07-2210 32036 ISLE VISTA 11/08/2007 03/17/2008 DELGEORGE JOHN & P D 65832109 Low
B07-2211 31 AGIA 11/08/2007 01/08/2008 ROSEN 949-495-2110 65340136 Low
B07-2213 27665 MANOR HILL RD 11/08/2007 05/20/2008 SHAPELL INDUSTRIES INC 949 253-7680 63665151 Low
B07-2220 28 CALLENDER CT 11/13/2007 11/21/2007 SIEGEL MICHAEL DAVID 949 951-9091 65221215 Low
B07-2221 25222 CALLE SOMBRE 11/13/2007 11/26/2007 ROSS KIRK 949-246-1827 63714606 Low
B07-2225 1 SAINT CROIX 11/13/2007 12/14/2007 FISK BRIAN D 714-259-5120 64945140 Low
B07-2226 28271 RANCHO PAMELITA 11/13/2007 11/28/2007 GEIDT STEPHEN B 714-259-5120 65448309 Low
B07-2227 23062 ANDRIA PL 11/13/2007 12/28/2007 SUBER DARILYN L 714-259-5120 65806234 Low
B07-2228 28662 RANCHO DEL LAGO 11/13/2007 12/11/2007 JOE ESCOBAR 714-259-5120 65445113 Low
B07-2229 22942 SOLERA DR 12/05/2007 12/20/2007 SUBA JOSEPH S 619-251-5004 65806435 Low
B07-2231 23762 PASEO DEL CAMPO 12/04/2007 06/19/2008 JIM AND SANDY 949-249-1016 65902307 Low
B07-2233 25301 SPINDLEWOOD 11/30/2007 02/05/2008 CAREY JOHN & JENNEY 289-5071 63729104 Low
B07-2239 29581 CROWN CREEK 11/14/2007 12/04/2007 NIGUEL BOTANICAL PRESERVE 65441316 Low
B07-2241 24246 BONNIE LN 11/15/2007 05/13/2008 DEBENEDETTO ROSA A 949-916-0439 63626205 Low
B07-2242 3 CHAMPNEY PL 11/15/2007 03/06/2008 CAVIAR N & G 949-609-1060 65201144 Low
B07-2243 65 WOODHAVEN DR 11/15/2007 11/29/2007 AUDELL 714 968-8754 65815108 Low
B07-2244 123 DOVER PL 11/15/2007 01/10/2008 LINDA DANIELSON 714-375-0722 Low
B07-2245 10 BERGAMO 11/15/2007 02/22/2008 BISHOP BRANT & CINDY A 714-375-0722 65339119 Low
B07-2256 24635 CAMDEN CT 11/16/2007 05/12/2008 STEWART, TINA & LARRY 65334124 Low
B07-2259 29251 POMPANO WY 11/16/2007 11/27/2007 SEGAL PAUL A 673-9222 65519103 Low
B07-2263 49 BARONESS LN 04/28/2008 04/30/2008 MARSTON D GREGG 949 887-9992 63746116 Low
B07-2264 29131 VIA SAN SEBASTIAN 11/19/2007 12/07/2007 SAIZ LAWRENCE W 949-495-6836 63703106 Low
B07-2265 31476 FLYING CLOUD DR 11/19/2007 11/27/2007 REAMES ROSALITA L 949-248-9811 65804134 Low
B07-2269 47 BARONESS LN 11/19/2007 12/27/2007 LUBOVISKI STEVEN & SHIRLEY 63746117 Low
B07-2270 45 BARONESS LN 11/19/2007 12/27/2007 ADDISON JAMES R & LEE A 63746118 Low
B07-2271 15 LINDALL ST 11/20/2007 06/17/2008 BURROWS RICHARD R & RITA D 65207208 Low
B07-2272 10 ALCOTT PL 11/20/2007 11/27/2007 BECK WILLIAM 562-429-7663 65219126 Low
B07-2273 32 HIGH BLUFF 11/20/2007 11/21/2007 MAZZACAVALLO BRANDON M & MELISSA M 67257130 Low
B07-2277 28005 GREENLAWN CIR 11/20/2007 11/28/2007 NGUYEN BACHYEN THI 949 253-7680 63649225 Low
B07-2294 25 HASTINGS 11/26/2007 07/04/2008 GLA LIMITED PARTNERSHIP 65926118 Low
B07-2295 29171 BALLOCH ST 11/26/2007 12/14/2007 PLOTNIK DAVID F & JOYCE M 949-246-0923 65511127 Low
B07-2304 25242 BENTWOOD 11/26/2007 02/07/2008 DADOUR MICHEL G 63729127 Low
B07-2307 6 PLYMOUTH CT 11/27/2007 01/16/2008 TRANG HUYNH 714-614-6725 Low
B07-2310 57 LARGO 11/28/2007 01/16/2008 CRYSTAL CAY HOA 949-495-1456 93919181 Low
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B07-2316 22882 OCEANBREEZE WY 12/26/2007 01/24/2008 NEWMAN STEVEN J 458-7710 65830126 Low
B07-2318 2 LARKFIELD LN 11/27/2007 11/30/2007 JAKOVICH SCOTT 67354102 Low
B07-2321 28392 VIA NANDINA 11/27/2007 01/07/2008 DALY 949-305-7744 65465335 Low
B07-2323 29222 RIDGEVIEW DR 11/27/2007 01/10/2008 ORIHUELA CARLOS EMILIO 65515206 Low
B07-2324 30932 CANTERBURY PL 11/27/2007 12/06/2007 HUTTON MARK C 949-495-9142 65918105 Low
B07-2326 24172 PASEO DEL CAMPO 11/28/2007 05/21/2008 MCDONALD JOAN L 949-495-0217 65307504 Low
B07-2329 28651 BRECKENRIDGE DR 11/28/2007 12/21/2007 EISENBISE 949-364-0329 63724104 Low
B07-2337 28605 PLACIDA AV 11/29/2007 05/16/2008 FALLAH JALAL K 63724114 Low
B07-2338 27596 DAISYFIELD DR 11/29/2007 03/06/2008 BOJORQUEZ 949-584-8050 63660108 Low
B07-2339 50 NIGUEL POINTE DR 11/29/2007 05/29/2008 SAUER PATRICIA J 714.385.1202 93384117 Low
B07-2341 28652 ABANTES PL 11/30/2007 12/18/2007 ROSS JAMES S 949-388-8360 63727118 Low
B07-2342 6 BELAIRE 11/30/2007 01/14/2008 RATNER 949-489-1839 65934126 Low
B07-2343 17 CARDIFF 11/30/2007 12/19/2007 ROGERS JAMES R 949-493-0019 65933106 Low
B07-2348 24275 LA HERMOSA AV 11/30/2007 01/14/2008 HETHERINGTON JULIE H 949-495-5522 65305409 Low
B07-2352 23 MARBLEHEAD PL 12/03/2007 12/11/2007 LYMAN MICHELLE M 714-259-5120 65215109 Low
B07-2354 22845 LATIGO DR 12/03/2007 07/10/2008 STARRATT RICHARD C 949-240-7924 65807146 Low
B07-2358 18 SOUTH PEAK DR 12/04/2007 01/14/2008 EVANS RICHARD G 949-248-8377 65924106 Low
B07-2359 13 CHAMPNEY PL 12/04/2007 01/09/2008 PUERTAS GUS E 949-322-9195 65201107 Low
B07-2365 2 COBBLESTONE CT 12/05/2007 05/01/2008 WARNER JR. EDSON DAYTON 714-578-0090 67354132 Low
B07-2366 25122 MONTE VERDE DR 04/21/2008 07/03/2008 JOSEPH MONACO 949-388-8915 63705152 Low
B07-2371 22976 VIA CRUZ 12/06/2007 12/13/2007 ALIZADEH RASSOUL 65808610 Low
B07-2380 24112 SNIPE DR 12/06/2007 07/16/2008 GILLIAM JOSEPH KEVIN 949-693-8525 65433314 Low
B07-2382 31074 FLYING CLOUD DR 12/07/2007 12/14/2007 YUKIKO HORST 949-496-4278 65805119 Low
B07-2383 31072 FLYING CLOUD DR 12/07/2007 12/14/2007 CLARK JOHN PHILIP 949-388-6474 65805118 Low
B07-2386 31412 ISLE VISTA 12/07/2007 04/21/2008 ANTHONY S. ERANI 949-510-5689 65827112 Low
B07-2390 23851 PINAFORE CIR 12/07/2007 05/12/2008 KNIGHT ROBERT A 65403310 Low
B07-2391 23 MARBLEHEAD PL 12/10/2007 07/07/2008 LYMAN MICHELLE M 949-248-4546 65215109 Low
B07-2397 28742 CAMINO CAPISTRANO 12/10/2007 01/08/2008 PATEL VINAY/HOTEL AT LAGUNA INN & SUITES 63723104 Low
B07-2399 22871 MARIANO DR 12/10/2007 04/07/2008 GUARDIOLA CHRISTI 721-4284 65807126 Low
B07-2400 30691 PASEO DEL NIGUEL 12/11/2007 07/02/2008 ALIPOUR SAEED & LEILA 714-465-8588 65904304 Low
B07-2405 25151 VIA BAJO CERRO 12/11/2007 01/03/2008 GLASS WILLIAM W 949-606-4367 63710222 Low
B07-2416 24186 CHERRY HILLS PL 12/12/2007 01/10/2008 LECCE DOMENICK 949-495-1379 65920304 Low
B07-2418 28605 PLACIDA AV 02/01/2008 03/06/2008 FALLAH JALAL K 949-292-4435 63724114 Low
B07-2430 30022 BELLO PL 12/14/2007 07/14/2008 MILUTINOVIC VELIBOR 949-637-1694 65303118 Low
B07-2431 9 OLD RANCH RD 12/14/2007 03/06/2008 KAVANAUGH SCOTT F & KERRY L 949.493.1128 67344229 Low
B07-2436 13 BAWLEY 12/17/2007 01/09/2008 O'BRIEN FRANK JOSEPH 949-496-7755 65211512 Low
B07-2438 15 WOODSONG DR 12/17/2007 06/04/2008 LAGUNA WOODS HOMEOWNERS 949-248-3878 x123 65814101 Low
B07-2441 21 REDONDO 01/15/2008 06/04/2008 WADE MICHAEL D & CYNTHIA E 716-9313 64956112 Low
B07-2452 28145 PALMETTO CT 12/18/2007 01/07/2008 EKVALL-WARD CATHY 65411111 Low
B07-2475 28861 VIA PASATIEMPO 01/11/2008 07/03/2008 VU PHONG & TONI 949-395-6361 65459126 Low
B07-2476 12 ALTA HILLS WY 02/12/2008 04/24/2008 SANBORN ARTHUR BRUCE 949-240-2765 65226133 Low
B07-2477 29462 ANA MARIA LN 12/20/2007 06/03/2008 KEBIR ALI 949-249-6974 65402201 Low
B07-2484 30042 RUNNING DEER LN 12/20/2007 12/26/2007 MILLER JAMES J 949-362-8649 65518113 Low
B07-2485 10 PARADISE COVE 12/20/2007 02/29/2008 SQUIERS SR. MARK M & PEGGY L 714-356-9854 67257152 Low
B07-2503 24872 OXFORD DR 02/19/2008 03/25/2008 DONNA GUGLOTTA 949-295-6994 65336214 Low
B07-2504 45 HENLEY DR 01/24/2008 03/03/2008 JOHN AND CHERY FRINK 949-495-4300 64969323 Low
B07-2507 31412 ISLE VISTA 01/09/2008 02/13/2008 ERENYI 949-510-5689 65827112 Low
B07-2514 28501 EL SUR 01/14/2008 03/06/2008 GIBSON ROBERT B 949-364-2058 63751205 Low
B07-2517 28392 VIA NANDINA 12/27/2007 02/08/2008 DALY 949-305-7744 65465335 Low
B07-2518 28066 TIOGA CT 12/27/2007 01/10/2008 PIRA ANTONINO 714-259-5120 65414105 Low
B07-2519 29526 NOVACELLA 12/27/2007 02/06/2008 VONGIERKE JENS & NICOLE 949-255-1100 65524142 Low
B07-2520 29892 RUNNING DEER LN 12/27/2007 01/21/2008 LARRY ISSACSON 949-458-1270 65517117 Low
B07-2531 15 BAWLEY 04/16/2008 07/16/2008 FYFFE DOUGLAS S & SUSAN P 626-939-0133 65211511 Low
B08-0006 31032 MONTESA DR 01/03/2008 02/13/2008 SONGSTAD EILEEN M H 949 496-8430 65806201 Low
B08-0011 23895 CATAMARAN WY 01/04/2008 06/28/2008 HILL MARY LOU 714.385.1202 93941462 Low
B08-0017 23 GLEN COVE 01/07/2008 07/18/2008 MELINDA GADDY 949-495-1926 Low
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B08-0021 28481 LA PRADERA 01/07/2008 01/17/2008 DONNELLY PAUL J 949-347-0160 63752317 Low
B08-0022 73 SOUTH PEAK DR 01/08/2008 05/19/2008 ROANE 949-240-7725 65923109 Low
B08-0027 24504 SUNSHINE DR 01/08/2008 01/23/2008 HORWATH LESLEY J 949-481-4251 65440427 Low
B08-0028 25085 VIA PORTOLA 01/08/2008 01/17/2008 BOECKLER HARALD 949-533-1010 63710612 Low
B08-0036 12 PATRA 01/10/2008 06/02/2008 LIVESAY JASON B & HEATHER H 949-218-2878 65343147 Low
B08-0037 28 CALA MOREYA 01/11/2008 02/27/2008 KRIEGEL KATHLEEN 949-363-5379 65341125 Low
B08-0038 6 FAIRMONT 01/11/2008 01/24/2008 OKEEFE TIMOTHY F & MARY T 949-248-7710 65931138 Low
B08-0039 24521 EL SORRENTO 01/11/2008 01/21/2008 KURI DONALD R & SHELLEY G 949-643-2808 93334344 Low
B08-0040 30122 SONRISA LN 01/11/2008 03/04/2008 WINTER JOHN & KAREN 949-283-3545 65633344 Low
B08-0043 9 CHAMPNEY PL 01/14/2008 01/24/2008 DEVLIN ANN O 949-496-1210 65201105 Low
B08-0045 13 CAMEO CREST 01/14/2008 01/30/2008 KEATON SUSAN 67366202 Low
B08-0048 25081 NUEVA VISTA DR 03/05/2008 04/22/2008 CASTAN FREDERIC C 949-363-7271 63703301 Low
B08-0050 60 LARGO 01/14/2008 07/30/2008 CRYSTAL CAY 949-495-1456 93919226 Low
B08-0056 31002 CARRARA RD 01/15/2008 07/16/2008 WAGNER HAZEL A 714-632-7767 65806310 Low
B08-0057 27694 MANOR HILL RD 01/15/2008 08/20/2008 CHARLES LIU 877-476-6577 63661179 Low
B08-0059 24901 MONTE VERDE DR 01/28/2008 02/15/2008 BECKTEL 949-412-0424 63704122 Low
B08-0062 6 PEMBROKE LN 03/25/2008 08/06/2008 SADRI MEHRAN 949-639-2654 67373132 Low
B08-0067 24001 GOLDENEYE DR 01/16/2008 02/19/2008 VAVAN 949-348-9276 65429303 Low
B08-0069 24972 OXFORD DR 01/17/2008 03/26/2008 BERNSTEIN KITCHO 714.385.1202 63761334 Low
B08-0074 29722 NOVACELLA 01/18/2008 01/23/2008 JOE BONACCI 215-0020 65524122 Low
B08-0076 130 COSTA BRAVA 01/18/2008 02/13/2008 HALE VERN E 93846296 Low
B08-0077 121 COSTA BRAVA 01/18/2008 02/13/2008 BUTER 714-259-5120 93846292 Low
B08-0078 6 COBBLESTONE CT 01/18/2008 02/19/2008 ANAND 714-259-5120 67354134 Low
B08-0087 25182 BENTWOOD 01/28/2008 05/12/2008 GALLOWAY 949-644-2055 63729134 Low
B08-0088 30122 SONRISA LN 01/22/2008 04/01/2008 WINTER JOHN & KAREN 830-6300 65633344 Low
B08-0089 24661 ROYALE RIDGE 03/03/2008 07/03/2008 RYU 909.393.2635 65436103 Low
B08-0090 24272 CHERRY HILLS PL 01/22/2008 01/29/2008 KLEIMAN 949-363-6849 65921203 Low
B08-0098 13 SPRINGTIDE 01/23/2008 03/17/2008 SAN MARIN ASSOCIATION 949-586-8870 67257136 Low
B08-0099 31061 ALMARA LN 01/24/2008 01/28/2008 BENZ CAROLE G 949 496-8430 65806340 Low
B08-0100 27762 AGATE CANYON DR 01/24/2008 02/08/2008 CLARK KEVIN J 362-0296 63641173 Low
B08-0102 11 REDONDO 01/24/2008 03/06/2008 KATEBIAN MOSTAFA 949-842-0072 64956107 Low
B08-0104 29841 WEATHERWOOD 01/24/2008 01/25/2008 AFROOKHTEH AFSHIN 949-363-6951 63730119 Low
B08-0108 27661 MANOR HILL RD 02/28/2008 04/16/2008 SHAPELL INDUSTRIES INC 949 253-7680 63665150 Low
B08-0115 8 SIERRA VISTA 01/29/2008 04/03/2008 TATMAN D L 949-249-6928 65529126 Low
B08-0116 30 STERN ST 01/29/2008 02/05/2008 LANG MICHAEL A 714.558.1094 64947226 Low
B08-0122 8 WESTGATE 01/29/2008 01/30/2008 DOYLE JEAN S 67362137 Low
B08-0127 31417 EAST NINE DR 02/21/2008 08/24/2008 STEVEN PATTERSON 949-487-9271 Low
B08-0132 24598 CENTRAL PARK DR 01/31/2008 03/18/2008 AT&T 909-946-0905 Low
B08-0146 29 MARSEILLE 01/31/2008 08/11/2008 KENNEDY BRIAN J & DONNA L 917-697-5222 93987158 Low
B08-0149 24252 CHERRY HILLS PL 02/01/2008 02/28/2008 PEGRAM CHARLES W 65920309 Low
B08-0157 24375 RUE DE GAUGUIN 02/05/2008 06/09/2008 HERRERA JR. BERNARDINO 714-259-5120 65365104 Low
B08-0158 31952 MT RAINIER DR 02/05/2008 03/06/2008 CREE 831-335-3663 Low
B08-0161 31082 MONTESA DR 02/06/2008 02/07/2008 BRUEN KEVIN P 949-493-1703 65806213 Low
B08-0162 15 LAGUNA WOODS DR 02/06/2008 02/21/2008 CHEN MEI-LIN 714-731-3425 65813146 Low
B08-0163 24972 OXFORD DR 02/06/2008 03/26/2008 BERNSTEIN KITCHO 714-425-1501 63761334 Low
B08-0166 24242 BELLERIVE CIR 02/07/2008 02/19/2008 LODER NEIL 949.498.6204 65919203 Low
B08-0175 31862 MONARCH CREST 02/08/2008 04/18/2008 BILL AND THERESA MURRY 949-240-1905 Low
B08-0176 23762 PASEO DEL CAMPO 03/06/2008 03/17/2008 NAGEL 949-249-1016 65902307 Low
B08-0193 30982 CYPRESS PL 02/11/2008 02/13/2008 DUBE CAMERON 949-363-0262 65918210 Low
B08-0194 29 MARSEILLE 02/28/2008 08/11/2008 KENNEDY BRIAN J & DONNA L 917-697-5222 93987158 Low
B08-0195 23853 CATAMARAN WY 02/11/2008 02/22/2008 VARDAMAN JR. GEORGE T 949.699.0145 93941407 Low
B08-0196 28092 GUNNISON CT 03/06/2008 06/04/2008 BYWELL DAVID J 949-439-2620 65413119 Low
B08-0198 25171 VIA BAJO CERRO 02/11/2008 03/25/2008 DAWSON MARK JOHN 949-838-1124 63710220 Low
B08-0202 23851 PINAFORE CIR 02/12/2008 08/24/2008 KNIGHT ROBERT A 949-495-7850 65403310 Low
B08-0205 30031 ALICIA PKWY 02/12/2008 03/13/2008 COELIA NAILS AND SPA 949-495-2772 Low
B08-0207 28122 CAMELLIA CT 02/13/2008 02/19/2008 JOHANNE HALL 949-863-5623 65421106 Low
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B08-0215 29191 BALLOCH ST 02/14/2008 06/04/2008 JENSSEN RONALD & LAURIE 589-4949 65511129 Low
B08-0217 28842 ALOMA AV 02/14/2008 02/21/2008 BRISTOL ROBERT L 949-495-3653 63712521 Low
B08-0219 27991 MILT CIR 03/25/2008 07/15/2008 MEYERS KEVIN L 909-822-4387 63651277 Low
B08-0221 117 COSTA BRAVA 02/14/2008 03/06/2008 KETTER B & A 466-9980 93846287 Low
B08-0225 24191 LA HERMOSA AV 02/14/2008 08/11/2008 ELSNER SCOTT W & THERESE 949-363-8651 65305203 Low
B08-0226 23811 INVERNESS PL 02/15/2008 03/13/2008 MCMANUS MICHAEL P 760-797-0462 65913110 Low
B08-0228 28492 EL PEPPINO 03/19/2008 04/28/2008 CAMPBELL JAMES R & KIMBERLY S 949-498-7286 65470224 Low
B08-0230 24151 CASCADES DR 02/19/2008 03/26/2008 BURNS 714-259-5120 65920112 Low
B08-0234 25021 VIA BONITA 02/19/2008 08/08/2008 NAUJOCK CLAUDE A 63703508 Low
B08-0236 66 OAKCLIFF DR 02/29/2008 04/01/2008 HEUNEMANN JOHN S 949-489-1338 64973159 Low
B08-0237 23 MARBLEHEAD PL 02/26/2008 03/27/2008 LYMAN MICHELLE M 310-795-7213 65215109 Low
B08-0241 28181 BLUEBELL DR 02/21/2008 08/19/2008 HELM JOHN R (714) 920-3101 65421217 Low
B08-0246 28152 RUBICON CT 02/21/2008 04/09/2008 GRIESE TIM 65413168 Low
B08-0259 30472 VIA ESTORIL 02/22/2008 03/03/2008 FERNANDEZ 949-249-1240 65630112 Low
B08-0263 30942 CANTERBURY PL 02/26/2008 08/22/2008 MARKEN 714-363-0997 65918106 Low
B08-0266 28871 EL APAJO 05/01/2008 08/08/2008 ECKERT MICHAEL J 65459303 Low
B08-0276 23861 PIPIT CT 02/27/2008 03/20/2008 WILLIAMS VICTOR 65427127 Low
B08-0277 28932 LA CARRETERRA 02/27/2008 03/21/2008 DAMIANO THOMAS & MEGAN 909-393-8932 63741124 Low
B08-0279 27 LINDALL ST 02/27/2008 03/06/2008 LEVENTHAL 949-636-3543 65209106 Low
B08-0284 10 PARADISE COVE 02/28/2008 03/26/2008 SQUIERS SR. MARK M & PEGGY L 714-356-9854 67257152 Low
B08-0286 30511 VIA LINDOSA 02/29/2008 04/14/2008 BOHUNITA DANIEL 800-561-7644 65632211 Low
B08-0289 2 SAN RAFAEL PL 04/09/2008 07/25/2008 MULLARKY 949-548-3355 65458219 Low
B08-0290 25021 VIA BONITA 03/19/2008 08/08/2008 NAUJOCK CLAUDE A 949-466-5400 63703508 Low
B08-0291 11 CHAMPNEY PL 03/03/2008 03/13/2008 NIELSEN LUCINDA M 714.965.2387 65201106 Low
B08-0294 24401 NUGGET FALLS LN 03/03/2008 03/19/2008 OTOUPALIK MICHAEL E & ANA (818) 408-4100 63641106 Low
B08-0296 29652 ANA MARIA LN 03/03/2008 03/06/2008 ENGLISH PATRICIA M 949-363-1675 65403204 Low
B08-0298 27 SAN SIMEON 03/04/2008 04/23/2008 GEORGIADES GEORGE B & CAROLINE W 949-838-1127 65530117 Low
B08-0299 22792 MARIANO DR 03/04/2008 03/21/2008 HOWARD LUCILLE V 949-240-1432 65807170 Low
B08-0301 28231 LA BAJADA 03/04/2008 08/19/2008 MCCLINTOCK JON W 714.564.7600 65462130 Low
B08-0302 22821 MARIANO DR 03/04/2008 03/13/2008 MORRIS FRANK D 949-422-3991 65807119 Low
B08-0303 3 PACIFICO 03/05/2008 04/14/2008 SHAVER EDWARD F & SUZAN M 949 661-6108 67254211 Low
B08-0308 28072 BELMONT DR 03/06/2008 03/13/2008 O'DONNELL GERALD P 949 951-9091 63734202 Low
B08-0327 31741 OLD RANCH RD 04/02/2008 07/17/2008 BEAR BRAND HOA Low
B08-0328 32635 OLD RANCH RD 04/02/2008 07/17/2008 BEAR BRAND HOA 714-632-9080 Low
B08-0329 22821 MARIANO DR 03/10/2008 03/13/2008 MORRIS FRANK D 949-291-9409 65807119 Low
B08-0331 1 PARK PASEO 03/10/2008 05/23/2008 ROSS C PHILIP 949-493-7293 67354116 Low
B08-0336 11 REDONDO 03/20/2008 07/18/2008 KATEBIAN MOSTAFA 64956107 Low
B08-0338 121 COSTA BRAVA 03/11/2008 03/29/2008 BUTER 949-443-2883 93846292 Low
B08-0345 31248 FLYING CLOUD DR 05/06/2008 08/14/2008 DIGIACOMO DANIEL W 949-487-5467 65805221 Low
B08-0348 24221 LAS NARANJAS DR 03/12/2008 04/16/2008 MCANEAR 65304104 Low
B08-0352 28262 VIA ALFONSE 03/13/2008 04/11/2008 SPAULDING 65462102 Low
B08-0355 28621 PLACIDA AV 03/13/2008 03/20/2008 BAHRI MOHAMMAD R 63724116 Low
B08-0368 31082 MONTESA DR 03/18/2008 04/21/2008 BRUEN KEVIN P 949-276-7030 65806213 Low
B08-0373 16 SILENT KNOLL 03/18/2008 04/25/2008 RICHEY STEPHEN J 949-861-3400 64941206 Low
B08-0378 28592 BELLA VISTA 03/19/2008 05/14/2008 KELLY MICHAEL J 63751136 Low
B08-0380 30131 TOWN CENTER DR 04/18/2008 09/23/2008 MAE LEE SPRINGER DDS 949-495-4600 65622110 Low
B08-0386 30992 CANTERBURY PL 03/20/2008 04/21/2008 ARMSTRONG 714-578-0090 65918110 Low
B08-0395 30572 LA VUE 03/21/2008 04/29/2008 MORRIS, RICK AND DEBBIE 714-259-5120 Low
B08-0396 23052 CASSANO DR 03/21/2008 04/25/2008 KAMDAN KHADIVI 714-259-5120 65806248 Low
B08-0399 29672 SERIANA 03/21/2008 05/29/2008 CORNELLA D L & K M 65524118 Low
B08-0400 26 VIA DI NOLA 03/21/2008 03/31/2008 MILLER JOHN M & SUSAN D 714-530-2440 65349131 Low
B08-0406 28441 RANCHO DE LINDA 03/24/2008 03/26/2008 MITCHELL J & J 65446222 Low
B08-0412 24191 LA HERMOSA AV 03/25/2008 04/10/2008 ELSNER SCOTT W & THERESE 65305203 Low
B08-0420 9 SAINT MAXIME 03/26/2008 06/20/2008 BURPO J B SEPARATE PROP TRUST 949-715-3025 93987187 Low
B08-0424 30855 OLYMPIC PL 03/26/2008 04/22/2008 MORGAN KENNETH EDWARD 949-495-1770 65919115 Low
B08-0425 6 NEWTON CT 04/01/2008 08/07/2008 SAL RAVINO 949-349-0285 Low
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B08-0428 24321 CIMARRON CT 03/26/2008 04/11/2008 BURDETT GEORGE D 714-996-1807 65412163 Low
B08-0432 28071 KLAMATH CT 03/26/2008 04/04/2008 KIMBERLY ROBERT P 235-9477 65414131 Low
B08-0434 30182 CHAPALA CT 03/27/2008 05/08/2008 STAHR JR. DALLAS R 714-259-5120 65633307 Low
B08-0440 25015 HOLLYBERRY LN 03/28/2008 04/07/2008 WILLIAMS MICHAEL R 949-362-9629 63653137 Low
B08-0442 34 PARADISE COVE 03/28/2008 04/30/2008 CRUGNALE DAVID A & DORIAN L 949-489-5772 67257160 Low
B08-0444 2 ASHBURTON PL 03/28/2008 05/07/2008 PADILLA MICHAEL R 949-493-9386 65212115 Low
B08-0446 65 ASILOMAR RD 03/31/2008 05/05/2008 DMITRIEV OLEG G 714-256-0565 65225103 Low
B08-0459 24172 PASEO DEL CAMPO 04/02/2008 04/18/2008 MCDONALD JOAN L 65307504 Low
B08-0460 30001 TOWN CENTER DR 04/23/2008 08/02/2008 SOUTH COAST VETERINARY HOSPITAL 714-722-0558 Low
B08-0461 32435 OUTRIGGER WY 04/02/2008 04/28/2008 THEODORE SOULOPULOS 949-463-4680 Low
B08-0470 67 FAIRLANE RD 04/22/2008 06/10/2008 BOYLE WILLIAM E 949-240-3274 67354152 Low
B08-0473 31110 FLYING CLOUD DR 04/04/2008 06/10/2008 PACIFIC ISLAND VILLAGE 3 949-661-1937 Low
B08-0478 27475 NEWPORTER WY 04/07/2008 04/09/2008 FERRARO STEVEN 949 253-7680 93995541 Low
B08-0484 30081 CROWN VALLEY PARKWAY 04/09/2008 04/23/2008 LAGUNA NIGUEL CAR WASH Low
B08-0495 8 SPRINGTIDE 04/18/2008 06/09/2008 VOISIN GREG & REBECCA 626-914-3200 67257138 Low
B08-0500 29892 RUNNING DEER LN 04/07/2008 07/11/2008 PACIFIC HARBOR TRUST 714-259-5120 65517117 Low
B08-0502 31142 OAKMONT PL 04/07/2008 06/25/2008 GREGG WILLIAM Y & ALLISON L 949-709-0118 65915117 Low
B08-0528 24521 SUTTON LN 04/09/2008 05/27/2008 BORA JANICE I 949-249-8914 65316836 Low
B08-0532 30041 TESSIER ST 04/10/2008 08/11/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0533 30041 TESSIER ST 04/10/2008 08/11/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0534 30041 TESSIER ST 04/10/2008 08/11/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0535 30041 TESSIER ST 04/10/2008 08/11/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0536 30041 TESSIER ST 04/10/2008 08/11/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0537 30041 TESSIER ST 04/10/2008 08/11/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0538 30041 TESSIER ST 04/10/2008 08/11/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0539 30041 TESSIER ST 04/10/2008 07/01/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0540 30041 TESSIER ST 04/10/2008 07/01/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0541 30041 TESSIER ST 04/10/2008 07/01/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0542 30041 TESSIER ST 04/10/2008 07/01/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0543 30041 TESSIER ST 04/10/2008 07/01/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0544 30041 TESSIER ST 04/10/2008 07/01/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0545 30041 TESSIER ST 04/10/2008 07/01/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0546 30041 TESSIER ST 04/10/2008 07/01/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0547 30041 TESSIER ST 04/10/2008 07/01/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0548 30041 TESSIER ST 04/10/2008 06/09/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0549 30041 TESSIER ST 04/10/2008 06/09/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0550 30041 TESSIER ST 04/10/2008 06/09/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0551 30041 TESSIER ST 04/10/2008 06/09/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0552 30041 TESSIER ST 04/10/2008 06/09/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0553 30041 TESSIER ST 04/10/2008 06/09/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0554 30041 TESSIER ST 04/10/2008 04/18/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0555 30041 TESSIER ST 04/10/2008 04/18/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0556 30041 TESSIER ST 04/10/2008 04/18/2008 U&I GENERAL CONTRACT INC 714-600-6111 Low
B08-0557 19 TICKNOR PL 04/10/2008 04/14/2008 MARTINS KENNETH 714 778-6294 65201220 Low
B08-0577 52 RICHMOND HILL 04/15/2008 08/20/2008 SMITH JOHN A & MARIA J 65217132 Low
B08-0578 6 PARADISE COVE 04/15/2008 04/25/2008 SAMUELSON JON H 949-933-2064 67257150 Low
B08-0581 49 ROLLINS PL 04/15/2008 05/27/2008 KINN LARRY K 65201205 Low
B08-0584 29421 CASTLE RD 05/28/2008 08/08/2008 DALEY JR. DANIEL R & ERIN J 949-363-6925 65439709 Low
B08-0585 40 MANDALAY 04/15/2008 06/17/2008 DUNZINGER HANS R 949-388-6778 65930121 Low
B08-0587 12 PONDERS END 04/16/2008 05/12/2008 ZUNICH GEORGE A 949-661-1099 65203110 Low
B08-0590 19 BELCREST 04/16/2008 05/27/2008 SMITH STANLEY R 949-340-0176 65931122 Low
B08-0591 28861 VIA PASATIEMPO 04/16/2008 07/03/2008 VU PHONG & TONI 949-395-6361 65459126 Low
B08-0600 30872 RIVERA PL 04/17/2008 07/04/2008 DONNA AHLF 858-1685 65917106 Low
B08-0603 121 FLEURANCE ST 04/18/2008 06/09/2008 LYONS JIMMIE A & KAREN 93340369 Low
B08-0609 31461 PARK VISTA 04/18/2008 05/23/2008 MARINA HILLS COMMUNITY ASSOCIATION 949-838-3250 Low
B08-0619 41 TICKNOR PL 04/21/2008 07/03/2008 MCGAH JR. EDWARD R 949-661-4901 65201231 Low
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B08-0620 32435 OUTRIGGER WY 04/21/2008 04/28/2008 TED SOULOPULOS 4634680 Low
B08-0624 31791 NATIONAL PARK DR 04/22/2008 05/27/2008 MIKELS DANIEL V 949 448-9627 65802104 Low
B08-0625 25171 VIA BAJO CERRO 04/22/2008 07/21/2008 DAWSON MARK JOHN 63710220 Low
B08-0627 24181 LA HERMOSA AV 04/22/2008 05/09/2008 HILTON PETER T 949-249-3152 65305202 Low
B08-0647 8 HERMITAGE LN 04/24/2008 06/03/2008 BURCHILL PHILLIP 949-292-9550 65226123 Low
B08-0650 15 TRAMONTI 06/09/2008 06/24/2008 ZUERSHER WILLIAM E & LINDA A 281-236-6165 65338325 Low
B08-0665 30100 TOWN CENTER DR 04/29/2008 05/01/2008 DOLCE VITA GELATO 65622124 Low
B08-0673 27382 ALISO NIGUEL 04/30/2008 08/18/2008 AT&T 909-946-0905 Low
B08-0677 24625 LOS SERRANOS DR 04/30/2008 05/09/2008 BLOCH JEANNE M 949-495-2002 65302218 Low
B08-0678 23821 HILLHURST DR 04/30/2008 05/08/2008 RANCHO NIGUEL HOA 949-481-0555 93330012 Low
B08-0681 29421 CLIPPER WY 04/30/2008 07/14/2008 AVNAIM DAVID R 949-233-1363 65527210 Low
B08-0685 32121 EAST NINE DR 05/01/2008 05/08/2008 THOMAS MAX R 67022113 Low
B08-0686 31834 BEAR BRAND RD 05/01/2008 07/10/2008 OCEAN RANCH AT BEAR BRAND 949-678-4000 Low
B08-0691 32012 ISLE VISTA 05/01/2008 05/28/2008 POTGIETER PETER 858-232-5916 65832105 Low
B08-0699 21 CHAMPNEY PL 05/05/2008 05/16/2008 SAMPSON JAMES 714 778-6294 65201111 Low
B08-0700 15 BAWLEY 05/05/2008 05/16/2008 FYFFE DOUGLAS S & SUSAN P 714 778-6294 65211511 Low
B08-0701 25 HANCOCK ST 05/05/2008 05/29/2008 WILLIAMS CHARLES SCOTT 714 778-6294 65207113 Low
B08-0706 22992 ANDRIA PL 05/05/2008 08/14/2008 FRANCIS STEFFANI 949 496-8430 65806227 Low
B08-0716 24031 PIRAGUA PL 05/06/2008 07/17/2008 MASROPIAN DEAN M 67232205 Low
B08-0720 24342 KINGS VIEW 05/07/2008 05/28/2008 FISHER ILENE PAM 949-363-1882 65441343 Low
B08-0721 79 WOODHAVEN DR 05/07/2008 05/22/2008 BLAIR EDWARD MICHAEL 949 951-9091 65815115 Low
B08-0724 31701 CRYSTAL SANDS DR 05/08/2008 07/18/2008 GORSCH KENNETH B & MARY E 714.385.1202 65808404 Low
B08-0745 28605 PLACIDA AV 05/12/2008 05/16/2008 FALLAH JALAL K 63724114 Low
B08-0746 28605 PLACIDA AV 05/12/2008 05/16/2008 FALLAH JALAL K 63724114 Low
B08-0747 31342 FLYING CLOUD DR 05/12/2008 08/21/2008 KANE JR. JOHN B 562-860-9040 65804108 Low
B08-0754 32451 GOLDEN LANTERN 06/10/2008 07/28/2008 WACHOVIA 510-446-4873 Low
B08-0778 24001 SWALLOWTAIL DR 05/14/2008 06/17/2008 SONG YUANXU 65424216 Low
B08-0789 23786 BRANT LN 05/15/2008 07/03/2008 COKER KYLE W 714-259-5120 65427104 Low
B08-0794 27601 LODESTONE TRAIL DR 05/15/2008 07/25/2008 MORADKHANIAN SATENICK 949-933-3772 63641108 Low
B08-0802 31092 BOCA RATON PL 05/16/2008 08/01/2008 MIKE CALDER 489-9054 65918118 Low
B08-0841 3 TAYWOOD CT 06/20/2008 08/01/2008 MICHAEL SERISAWA 463-0590 65204138 Low
B08-0847 17 TAYWOOD CT 05/23/2008 07/18/2008 HEWITSON CAROLE 714-259-5120 65204129 Low
B08-0849 24606 VIA DEL ORO 05/23/2008 06/02/2008 MANTOVANI ALBERTO 714-259-5120 65460214 Low
B08-0852 24922 HIDDEN HILLS RD 05/23/2008 07/09/2008 WINDRIDGE APTS, LEASING OFFICE 619-228-3935 Low
B08-0859 23 MARBLEHEAD PL 05/27/2008 06/05/2008 LYMAN MICHELLE M 949-248-4546 65215109 Low
B08-0879 25011 HOLLYBERRY LN 05/29/2008 06/05/2008 KLAUSING SR. MARK S 949 253-7680 63653138 Low
B08-0880 29275 RUE CERISE 05/29/2008 07/25/2008 HAYASHIDA JOHN 949-861-3400 93919140 Low
B08-0906 25446 VIA ESTUDIO 06/04/2008 06/13/2008 VAIASICCA GUY & KONSTANTINA 63719123 Low
B08-0918 1 TICKNOR PL 06/06/2008 06/28/2008 ANDRINI MARY ELIZABETH 949-240-3042 65201245 Low
B08-0921 24932 GOLDEN VISTA 06/24/2008 07/29/2008 JOUHARIZADEH MAHMOOD 949-643-3344 65442149 Low
B08-0930 25045 FOOTPATH LN 06/10/2008 06/12/2008 VALDIVIA GUSTAVO 949 253-7680 63652111 Low
B08-0937 25621 CRESTA LOMA 06/10/2008 06/28/2008 KNOX FAMILY TRUST 63741103 Low
B08-0944 30942 CANTERBURY PL 06/12/2008 06/28/2008 MARKEN FAMILY TRUST 714-259-5120 65918106 Low
B08-0957 28441 EL SUR 06/13/2008 06/28/2008 MARTIN ROBERT 714-777-4040 63752215 Low
B08-0958 27 HANCOCK ST 06/13/2008 06/28/2008 ALSTON ANDREW 949-233-9018 65207114 Low
B08-0981 31092 BOCA RATON PL 06/17/2008 08/01/2008 MIKE CALDER 65918118 Low
B08-0989 24451 SILVER SPUR LN 06/18/2008 08/20/2008 MATHIS MICHAEL & PATRICE 63641182 Low
B08-0997 28991 GOLDEN LANTERN 06/19/2008 07/16/2008 PETS PLUS Low
B08-1002 25066 EL CARRIZO 06/20/2008 06/23/2008 AURORA LOAN SERVICES LLC 93340181 Low
B08-1003 6 BELAIRE 06/23/2008 08/02/2008 RATNER FAMILY TRUST 65934126 Low
B08-1005 43 BARONESS LN 06/23/2008 08/07/2008 WITTE KARL MICHAEL 63746119 Low
B08-1006 29712 ANA MARIA LN 06/23/2008 07/08/2008 HEFTY ROBERT 714-773-1820 65403208 Low
B08-1011 25322 SHADYWOOD 06/23/2008 07/03/2008 DEES ROBERT V/VAN TRUST 949 951-9091 63729206 Low
B08-1013 28801 EL CANTO DR 06/24/2008 08/18/2008 PEREZ JAMES & DARNELL 714-259-5120 63712302 Low
B08-1014 29141 MURRE LN 06/24/2008 07/23/2008 MICHAEL GRAHAM 949-360-8061 65418304 Low
B08-1015 25442 BURNTWOOD 06/24/2008 07/04/2008 FLORIN ARSENE 888-525-5867 63728119 Low
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B08-1018 10 AMHERST 06/25/2008 07/04/2008 RANDY HALL 949-388-2242 65213107 Low
B08-1032 29172 MIRA VISTA 06/26/2008 08/07/2008 KAPLAN RONALD 714-315-9399 63740111 Low
B08-1034 28372 CHAT DR 06/26/2008 08/18/2008 MCKIBBEN DONALD 714-259-5120 65422114 Low
B08-1037 28301 RANCHO DE LINDA 06/26/2008 07/04/2008 GYURE TRUST 65446206 Low
B08-1058 4 LITTLE POND 06/30/2008 08/20/2008 KLHALIFA AMIN 949-547-1368 67376116 Low
G00-000003 05/09/2001 03/28/2008 S&S CONSTRUCTION 949 253-7680 Low
G02-000009 31821 NATIONAL PARK DR 10/04/2002 DAVE MANUSHIAN Low
G03-000018 1 STAR DR 01/23/2004 MERCEDES BENZ OF LAGUNA NIGUEL (714) 863-9200 Low
G04-000004 4 GLADSTONE LN 05/11/2004 NATHAN COSTELLO (702) 369-0104 Low
G04-000009 6 JENCOURT 06/24/2004 LOWTHER 67359106 Low
G04-000017 10/11/2004 S&S CONSTRUCTION 949-253-7680 Low
G04-000018 1 JENCOURT 12/21/2004 02/26/2008 PESAVENTO ROBERT J 67358118 Low
G04-000026 05/20/2005 07/19/2007 S&S CONSTRUCTION (949) 253-7680 Low
G04-000030 02/15/2005 08/26/2007 S&S CONSTRUCTION (949) 253-7680 Low
G04-000031 02/15/2005 05/02/2008 S&S CONSTRUCTION (949)253-7680 Low
G05-000007 2 SEARIDGE 05/12/2005 07/12/2007 PASTERNACK LAWRENCE H & LYNNETTE G (949) 492-4474 67358110 Low
G05-000017 29371 THACKERY DR 05/23/2006 ALI KHEZRI 949-679-7673 65526106 Low
G05-000019 09/21/2005 08/28/2008 S&S CONSTRUCTION Low
G05-000026 02/22/2006 S&S CONSTRUCTION (949) 253-7680 Low
G05-000032 08/01/2007 01/09/2008 MONARCH SUMMIT I (949) 443-0640 Low
G05-000036 02/06/2006 S&S CONSTRUCTION 949-253-7680 Low
G06-000007 31941 MONARCH CREST 07/05/2006 08/15/2008 GREGORY E BRASHERS & JOANNE Y. BRASHERS 949.443.5068 65834112 Low
G06-000010 08/10/2006 S&S CONSTRUCTION (323) 655-7330 Low
G06-000012 03/05/2007 06/06/2008 ARDEN REALTY, INC. (949) 525-3870 Low
G06-000013 3 LE CONTE 09/22/2006 TROY ZUCCOLOTO (949) 366-2180 65825112 Low
G06-000017 30081 CROWN VALLEY PARKWAY 10/04/2006 05/13/2008 S&P INVESTMENT, LLC - LAGUNA NIGUEL CARWASH Low
G06-000019 29702 KENSINGTON DR 02/08/2008 LAGUNA NIGUEL SEVENTH-DAY ADVENTIST CHURCH (949) 495-0311 Low
G07-011 08/02/2007 05/05/2008 S&S CONSTRUCTION (714) 912-5400 Low
G07-012 08/14/2007 12/20/2007 RANCHO NIGUEL MASTERC/A  C/O SEABREEZE MANGMNT CO. (949) 855-1800 Low
G07-014 09/06/2007 12/07/2007 EL NIGUEL HEIGHTS DEVELOPMENT Low
G07-021 30081 CROWN VALLEY PARKWAY 10/18/2007 02/07/2008 LAGUNA NIGUEL CARWASH - S&P INVESTMENTS Low
G07-028 05/12/2008 S&S CONSTRUCTION (714) 912-5400 Low
G08-001 14 ELK GROVE LN 06/24/2008 ARTHUR RAMOS C/O PERWEZ OBAID (949) 422-7547 Low
G08-003 20 LE CONTE 06/20/2008 JAMES MARINCOVICH (949) 498-9888 65825126 Low
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Commercial/Industrial Inventory

BUSINESS ADDRESS CONTACT PHONE APN
7-11 28932 Golden Lantern Tom Woo 949 831-9650 637 021 04
7th Heaven Market 30012 Crown Valley Parkway M John Dhaliwal 949 495-5543 653 012 31
AAMCO Transmission 27694 Camino Capistrano B John Edward Valencia 949 367-9166 636 031 16
Aegis Assisted Living 32170 Niguel Road Pamela Kerr 949 496-8080 652 101 02
Albertson's 29941 Alicia Parkway Mike Hansen 949 495-1891 655 142 08
Albertson's 30241 Golden Lantern John Nutty-manager 949 363-0456 649 741 09
Allen Oldsmobile-Cadillac Inc 28332 Camino Capistrano Pat Reddy 949 582-0800 637 221 02
Amber's Cantina 31341 Niguel Road D 949 488-2858 659 221 01
Ameci's Pizza 30012 Crown Valley Parkway L Vinnie Ahmus 949 249-3827 653 012 31
American Auto Wholesalers 27622 Camino Capistrano C 714 329-0305 636 031 09
Arco Mini - Mart 27491 La Paz Road Terry Watkins, Mgr. 949 831-4108 634 311 06
Armstrong Nursery 28992 Golden Lantern Neil Blasco-mgr. 949 495-7205 637 023 04
A's Burgers 28698 Camino Capistrano Angelo Vardakost 949 364-2099 637 231 02
AT&T 27472 Camino Capistrano 636 031 14
Auto Part Direct 27635 Forbes Road J B 636 033 08
Avila Mexican Grill 27941 La Paz Road E Silvia Barrera 949 349-9100 634 043 07
Avis 23862 Aliso Creek Road 654 061 22
AWMA / MNWD Regional Water 29201 La Paz Rd 949 234-5403
Bad Habits 26106 Getty Drive 949 582-2155 636 034 04
Baja Fish Tacos 30232 Crown Valley Parkway B-5 Eduardo Flores 949 495-1537 653 151 19
Baja Fresh Mexican Grill 30231 Golden Lantern E & F Ronald/carolyn Mehrens 949 249-0488 649 741 03
Ball Park Pizza 30120 Town Center Drive Alberto Oropea 949 249-2778 656 221 24
Bella Italian Kitchen 27932 La Paz Road J 949-362-2800 634 044 02
Bella Roma Pizza 28940 Golden Lantern C Ali Asghar Neaimi-pour 949 363-6995 637 022 17
Beverages & More 28011 Greenfield Drive Christopher Killian 949-643-3020 654 721 09
Boston Market 27100 Alicia Parkway Chris Willoughby-mgr. 949 360-9860 634 361 26
Bower Automotive 27622 Camino Capistrano B1 Bill Bower 949 364-1667 636 031 09
Brady's Foreign Auto Repair 27324 Camino Capistrano  120 Kevin Brady 949 582-3523 636 021 07
British Marketing 27324 Camino Capistrano 139 Doris Chavez 949 582-2902 636 021 07
Burger King 28201 Crown Valley Parkway Rick Kisow 949 643-1703 654 502 06
Cafe 3 Sixty 27221 La Paz Road E 949 831-0104 634 311 08
Café Neff 23811 Aliso Creek Road 122 Marlyn Neff 949 831-1370 634 053 04
Cafe Wasa 27020 Alicia Parkway C Jerry Cardenas 949 389-0302 634 361 26
Cape Auto Repair 27762 Forbes Road 1R James Buck 949 582-3131 636 034 12
Capistrano Car Co. 28792 Camino Capistrano Ron Shearer 949 364-6720 637 231 15
Carl's Jr. 28022 La Paz Road Mark Eldridge - Mgr. 949 831-5181 634 044 04
Carl's Jr. 31181 Niguel Road Rubin Gonzales 949 489-8151 659 151 35
Carl's Jr. 28722 Camino Capistrano Jim Siewert 949 364-1441 637 231 03
Carmer RV Service & Collision 28002 Forbes Road B Bill Carmer 949 347-1010 637 201 05
Caterina's Bistro 28241 Crown Valley Parkway C Cathy Arakelian 949-297-4512 654 502 10
Cedar Creek Inn 21321 La Paz Road 949 389-1800 634 311 08
Celebrity Cleaners 28221 Crown Valley Parkway D John Kim 949 831-2979 654 502 10
Chaparosa Grill & Spirits 30271 Golden Lantern D Christos Catsouras 949 363-9888 649 741 03
Charo Chicken 27261 La Paz Road G 949 362-5051 634 311 08
Chet Holifield Federal BLDG 2400 Avila Rd
Chevron Service Station 30072 Crown Valley Parkway Mike 949 495-0345 653 151 14
Chevron Service Station 30072 Crown Valley Parkway Mike 949 495-0345 653 151 14
China Moon 30001 Town Center Drive 3 Cary Huynh 949 249-6868 656 221 17
Cleaners & Tailors 30001 Crown Valley Parkway B Soo Y Lee 949 495-0616 654 051 27
Clubhouse Plaza Cleaners 31271 Niguel Road N Lloyd Henrick 949 240-1702 659 221 01
Coco's 27360 Alicia Parkway Greg Glover 949 643-0010 634 361 21
Coffee Tok 28051 Greenfield Drive G Antonio Ayazi 949 643-5646 654 721 16
Coliday Media Center 30262 Crown Valley Parkway C 949-495-2016 653 151 17
Concept Framing 25887 Crown Valley Parkway Kimberly Thress 949 582-1431 636 043 13
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Cookie Creation 27931 La Paz Road D Timorie Budge 949 360-6615 634 043 06
Corner Bakery 27221 La Paz Road K 949 425-8673 634 311 08
Costco #28 27972 Cabot Road Michael Yuhas/jon Newt 949 364-0217 637 202 24
Costco #690 27220 Heather Ridge Diep Dhin 949 389-8703 634 632 11
Costco Gas Station 27220 Heather Ridge Diep Dhin 949 389-8703 634 632 04
Costco Gas Station 27972 Cabot Road 637 202 24
Crown Auto Sales 27635 Forbes Road Q 3 636 033 08
Crown Donuts 30012 Crown Valley Parkway C Chlaya Nguon 949 495-5452 653 012 31
Crown Valley Body Shop 26042 Cape Drive 6 Paul Kleizo/armando Be 949 582-0612 636 034 05
Crown Valley Car Wash 25991 Crown Valley Parkway Larry Thomson 949 367-1363 636 034 08
Crown Valley Shell #68550 30011 Crown Valley Parkway Paul 949 495-9480 654 051 26
Crown Valley Transmisison 27972 Forbes Road E Ed Fredette Sr 949 495-4900 637 201 04
CVS Pharmacy #8863 28221 Crown Valley Parkway A 949 831-2181 654 502 10
D A Import Specialists 27972 Forbes Road A Jack Dayeh 949 364-0954 637 201 04
Daffy's 30100 Town Center Drive J Amber Holcomb 949 495-6117 656 221 24
David Houston South County Auto 27942 Forbes Road F David Houston 949 364-2626 637 201 03
David L Auto 27942 Forbes Road F David Houston 949 364-2626 637 201 03
Discount Groceries 27324 Camino Capistrano 146 Mike London 949 582-6457 636 021 07
Dominos Pizza 30232 Crown Valley Parkway B-1B Idalio Villagran-mgr 949 249-1522 653 151 19
Donna B's Bakery Boutique 26022 Cape Drive B 949 367-0100 636 034 06
Donna's Donuts 28971 Golden Lantern 106 A Davith Or Kim Yean Kho 949 495-8855 637 021 03
Draft Choice Sports Grill 30100 Town Center Drive A Jasmine Castro 949 495-6789 656 221 24
Dream Dinners 30100 Town Center Drive B-2 Donna Leiphardt 949 218-3333 656 221 24
East Coast Bagels 28121 Crown Valley Parkway F Mario Seguira 949 831-5381 636 431 21
Ebi Sushi and Grill 28985 Golden Lantern 104 B 949 495-9100 637 021 03
Econo Lube N' Tune #36 27912 Forbes Road A Michelle Franklin 949 364-5833 637 201 02
Edwards Theater 32401 Golden Lantern W, James Edwards Iii 949 443-1969 673 631 01
El Cortez 28971 Golden Lantern 101 A Jose Franco 949 495-4808 637 021 03
El Niguel Counrty Club 23700 Club House Drive Brian Archbold 949 496-5767 659 011 23
El Niguel Country Club 30762 Paseo Del Niguel 949 249-8004
El Pollo Loco 28261 Crown Valley Parkway Mohamed Salama 949 643-0347 654 502 10
Enterprise Rental Car 28112 Camino Capistrano 949 364-6363 637 211 07
Euro Performing World A 27652 Camino Capistrano A George Szilagyi 949 582-8811 636 031 10
Executive Gourmet 27665 Forbes Road 1 636 033 06
Finesoe Marble Cravings 27652 Camino Capistrano D Horacio Cuellar 949 348-2755 636 031 10
Finishline Tires & Automotive 28002 Forbes Road A John Guldalian 949 364-3450 637 201 05
Flaming Chicken & Ribs 30012 Crown Valley Parkway G Armen Topaloplu 949 495-2244 653 012 31
Forbes Deli 27601 Forbes Road 18 Gaster Na 949 582-2682 636 033 03
Ford Dry Cleaners and Laundry 30100 Town Center Drive E George Deford/betty Esc 949 495-3673 656 221 24
Fratellos 31371 Niguel Road A Fernando Cintreras-mgr 949 661-1250 659 221 01
Fred's Mexican Cafe 32431 Golden Lantern Tim Roush 949-218-8508 673 631 01
Frosted Cup 27311 La Paz Road F Hugo Plata 949 362-5100 634 311 08
Fuji Grill 30012 Crown Valley Parkway I Soi Tani 949 495-5730 653 012 31
Garnts Brakes 27942 Forbes Road A John Tucker 949 364-3225 637 201 03
Gelato Ice Cream 30100 Town Center Drive H 656 221 24
Golden 1 Hour Cleaners 28985 Golden Lantern 108 Mookwow Kim 949 495-4995 637 021 03
Golden Dragon Chinese Food 27311 La Paz Road G Jane Hoang-owner 949 362-4739 634 311 08
Golden Memories 27601 Forbes Road 7 949 582-2550 636 033 03
Golden Spoon 28251 Crown Valley Parkway D Dave/Leslie Barnes 949-643-9053 654 502 10
Golden Spoon Yogurt 32411 Golden Lantern S Gregory Frock-manager 949 248-4338 673 631 01
Good Choice Sushi 30251 Golden Lantern F Hisafumi/keiko Endo 949 363-8840 649 741 03
Gourmet Sandwich Shop 30015 Alicia Parkway 949 495-2370 656 241 07
Green Cleaners 28083 Moulton Parkway C3 Sung Min Kim 949 831-9932 654 711 03
Grill Hut 27020 Alicia Parkway E Greg-lynn Brown-0wners 949 831-7380 634 361 26
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Commercial/Industrial Inventory

BUSINESS ADDRESS CONTACT PHONE APN
Health & Works Juice Bistro 27271 La Paz Road A Colonnel H.s. Dhinsa 949 831-9777 634 311 08
Henry's Market 27271 La Paz Road B Steve Stienfield 949 349-1999 634 311 08
Hi Tech Collision And Glass Cente27762 Camino Capistrano B Tizoc Ortiz 949 582-9133 636 031 13
Hi Tone Choppers 27324 Camino Capistrano 168 949 348-1456 636 021 07
Home Depot #1977 27401 La Paz Road Jackie Sanders 949 362-1200 634 311 02
Home Depot Nursery 27401 La Paz Road Paul Destackelberg 949 389-0401 634 311 02
Horacio's Marble & Granite 27696 Camino Capistrano Horacio Cuellar 949 367-0211 636 031 16
I Love Bagels 28985 Golden Lantern 109 B Jorge Or Hector Perez 949 249-9300 637 021 03
I Love Bagels 32371 Golden Lantern G Howard Amster 949 443-3300 673 631 01
Ichibiri Japanese Cuisine 27981 Greenfield Drive J Masahisa Nakayama 949 362-8048 654 721 07
IHOP 23810 Aliso Creek Road Armando Avino 949 360-0910 654 061 22
In-N-Out 28782 Camino Capistrano Corporate # 800 786-1000 637 231 05
In-N-Out Burger 27380 La Paz Road 949 364-3696 636 461 07
Interface Associates 27752 El Lazo Road 949 448-7056 634 061 17
International Food Market 28985 Golden Lantern 106 B Mr. Kiarash Hosn 949 363-7284 637 021 03
John's Foreign Car Service 27635 Forbes Road J A Russ Graham 949 582-0621 636 033 08
Juice Stop 27020 Alicia Parkway B Nalini Patel 949 448-0914 634 361 26
Kai Nalu's Island Grill 27000 Alicia Parkway C Truong Justy 949 360-6258 634 361 26
Kassra Persian Cuisine 27261 La Paz Road B Abdel Hamid Abazied 949 360-9190 634 311 08
KFC 30071 Alicia Parkway Isabelle Sandoval 949 249-1871 656 241 10
Knowlwoods 28061 Greenfield Drive Carlos Ruiz 949 831-1593 654 721 14
Laguna Niguel Auto Collision 27622 Camino Capistrano D Troy Donahoe 949 367-1080 636 031 09
Laguna Niguel Carwash 30081 Crown Valley Parkway Marko 949 495-4901 656 221 03
Laguna Niguel Mobil 18-AYJ 30061 Alicia Parkway Lislie Brock 949 495-4018 656 241 05
Laguna Niguel Service Center 26042 Cape Drive 12 Danny Sanchez/claudio 949 582-2191 636 034 05
Laguna Niguel Shell 28922 Golden Lantern Les Nordean 949 495-6407 637 022 18
Laguna Niguel Tire and Auto 28162 Camino Capistrano 637 211 08
Laguna Niguel Wine & Spirits 30001 Crown Valley Parkway A-1 Sam Pour 949 249-9798 654 051 27
Las Golondrinas 27981 Greenfield Drive G Arturo Galindo, Jr. 949 362-1913 654 721 07
Little Bugger Pest Control 27324 Camino Capistrano 225 Darrell Leach 949 586-0700 636 021 07
Longs Drugs #307 27251 La Paz Road Dave Bochenek 949 831-4311 634 311 08
Longs Drugs #514 30261 Golden Lantern 949 363-0128 649 741 07
Maggie Moo's Ice Cream 28121 Crown Valley Parkway H 636 431 21
Mall Cleaners 30262 Crown Valley Parkway D Se Hyon Shin 949 249-2481 653 151 17
Mangia Bene 27821 La Paz Road I Martin Macias 949 831-0140 634 311 08
Marina Cleaners 30251 Golden Lantern D Justin Ha 949 363-9041 649 741 03
Marvins Automotive Service 27942 Forbes Road D Marvin Fecher 949 347-8887 637 201 03
McDonald's 27331 La Paz Road Eduardo Aiellano 949 643-3326 634 311 03
McDonald's 30305 Golden Lantern Sheila-manager 949 363-0762 649 741 11
McDonalds - Wal-Mart 27470 Alicia Parkway Bryant Gleich 949 495-0850 634 361 29
Mercedes-Benz Of Laguna Niguel 1 Star Drive Parviz Tafreshi 949 347-3700 637 561 10
Messina Foreign Car Service 27957 Cabot Road Carlos Messina 949 582-0625 636 043 11
Mi Tierra Mexican Grill 23994 Aliso Creek Road Adolfo Frias 949 831-4613 654 061 22
Mimi's Cafe 27430 La Paz Road Don Calvo 949 643-0206 636 461 07
Mission Donuts 28950 Golden Lantern A Silong &victor H. Lyv 949 249-2765 637 022 17
Mission Viejo Glass 27862 Camino Capistrano Bob Brown 949 364-6240 637 211 12
Mobile Carwash 27430 Alicia Parkway Niguel Hernadnez 949 360-1162 634 361 32
Mobile Oil Service Station 28692 Camino Capistrano Ard Keuilian 637 231 01
Mollie's Country Kitchen 27932 La Paz Road M Antonio Jimenez-owner 949 643-9174 634 044 02
Mugs Away Saloon 27324 Camino Capistrano 101 John Kunik 949 582-9716 636 021 07
My Cleaners 31161 Niguel Road F Bong Cho 949 488-8199 659 151 35
New Mandarin Garden Restaurant 29971 Alicia Parkway Jeff Tsoi-owner 949 495-0281 655 142 17
New York Pizzeria 28083 Moulton Parkway C5 Matt Saveghian 949 831-0110 654 711 03
New York Upper Crust Pizza 28051 Greenfield Drive B Joe,christine Cusumano 949 831-4300 654 721 16
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Commercial/Industrial Inventory

BUSINESS ADDRESS CONTACT PHONE APN
New York Upper Crust Pizza 30211 Golden Lantern B 949 249-9700 649 741 03
Niguel Donuts 31161 Niguel Road M Mr. Kong 949 496-0273 659 151 35
Niguel Imports 27912 Forbes Road C Devon Moore 949 365-0156 637 201 02
Niguel Pool Supply 28940 Golden Lantern G Edward Edwards 949 363-1290 637 022 17
Niguel Sushi 23964 Aliso Creek Road 949 831-7272 654 061 22
Northwind Radiator 27972 Forbes Road F Dave Marlowe 949 582-2183 637 201 04
OC Auto Collision Center 28002 Forbes Road Bill Carmer 949 347-1010 637 201 05
Oc Stone & Tile Works 26041 Cape Drive 133 949 254-3839 636 034 03
On Target Indoor Shooting 27692 Camino Capistrano 949 433-6144 636 031 16
On the Run at Mobil 27430 Alicia Parkway Terri Birch-temp Mgr 949 360-1162 634 361 32
One Day Paint & Body 27592 Camino Capistrano Wylie Lanfer 949 582-1821 636 031 08
Orange County Service Station #5 30102 Pacific Island Dr 949 412-3489
Panda Express 32411 Golden Lantern R Rachel Bowman-mgr 949 496-8096 673 631 01
Panda Express - Vons 27320 Alicia Parkway Dylan Reinhold 949 448-9244 634 361 17
Papa Johns 27901 La Paz Road A Lloyd Madaniba 949 448-0088 634 043 05
Pasta Bravo 27020 Alicia Parkway D Patrick Swickard-mgr 949 448-8488 634 361 26
Patsy's Irish Pub 28971 Golden Lantern 107 A Don/patsy Wagoner 949 249-2604 637 021 03
Peets Coffee 32371 Golden Lantern H 949 389-7000 673 631 01
Pho Bowl 27931 La Paz Road A Hao Chen 949) 831-6700 634 043 06
Pick up Sticks 27000 Alicia Parkway D Jack Valverde-mgr 949 643-0779 634 361 26
Pizza Hut 30065 Alicia Parkway  C 949 363-1333 656 241 12
POWELLS SWEET SHOP 27000 Alicia Parkway E 949 831-9652 634 361 26
Precision Auto Collision Inc 27882 Camino Capistrano A Dan Mc Clintock 949 364-2600 637 211 11
Purrfect Auto Service 30081 Crown Valley Parkway A Ken Stark 949 249-1829 656 221 03
Quality Motors 27912 Forbes Road B Mike Leeches 949 364-3636 637 201 02
Quizno's Subs 28121 Crown Valley Parkway E Ed Or Sima Mahdavi 949 215-1319 636 431 21
Quizno's Subs 27931 La Paz Road C Bahram Hojat';owner 949 360-8333 634 043 06
Quizno's Subs 32371 Golden Lantern E 949 240-6161 673 631 01
Ralph's 28231 Crown Valley Parkway Craig Totman 949 831-0767 654 502 09
Ralph's 27871 La Paz Road Mikki Pytel 949 362-5921 634 043 04
Rancho Niguel Auto Spa 28041 Greenfield Drive Kay Kim 949 831-9315 654 721 17
Regency Rancho Niguel Theater 25471 Rancho Niguel Road Marie  Aw 949 831-4359 636 431 17
Rite Aid #5753 30222 Crown Valley Parkway 949 495-5822 653 151 03
Rocks 26022 Cape Drive C Scott Terhaggen 949 582-5909 636 034 06
Romeo Cucina 28241 Crown Valley Parkway H Vittorio Romeo 949 831-4131 654 502 10
Round Table Pizza 24012 Aliso Creek Road Sue Abolhosseini-owner 949 643-1636 654 061 22
Royal Donuts 27932 La Paz Road B Lay K. Sy 949 643-2385 634 044 02
Rubio's 27000 Alicia Parkway A Alex Quintanar-mgr 949 448-7522 634 361 26
Salt Creek Wine Company 30100 Town Center Drive B-1 949 249-9463 656 221 24
Sango Sushi 27261 La Paz Road A Kazutoshi Suzuki 949 831-7287 634 311 08
Savannah Chophouse 32441 Golden Lantern Dionysius Fiumano 949 493-7107 673 631 01
Savoie's Fare Cafe 31161 Niguel Road B 949-240-6613 659 151 35
Sea Breeze Cleaners 27901 La Paz Road C Leonard 949 831-5060 634 043 05
Sepulveda Building Supply 28092 Forbes Road Mary Peake 949 347-2100 637 201 08
Shell Service Station 28622 Camino Capistrano Eman 949 365-9027 637 221 06
Soup Plantation 23870 Aliso Creek Road Lisa Odonavan 949 831-6055 654 061 22
Sparkling Cleaners 27261 La Paz Road C Crystal Walter 949 643-1656 634 311 08
Star Motors 27762 Camino Capistrano A Amir Soltani 949 582-7212 636 031 13
Starbucks 30242 Crown Valley Parkway B-4 Miriam Sisler 949 249-9737 653 151 19
Starbucks 27931 La Paz Road E Anthony Schubert 949 831-1848 634 043 06
Starbucks 30065 Alicia Parkway  F 949 363-1472 656 241 12
Starbucks 27020 Alicia Parkway F Lori Langness-manager 949 768-1181 634 361 26
Starbucks 30211 Golden Lantern F 949 249-2147 649 741 03
Starbucks-Vons 1676 27320 Alicia Parkway 8 Dylan Reinhold 949 495-5081 634 361 17
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Commercial/Industrial Inventory

BUSINESS ADDRESS CONTACT PHONE APN
Stix 28251 Crown Valley Parkway H Wendy Kang 949 831-7849 654 502 10
Subway 28950 Golden Lantern B Kam Makhani 949 495-7121 637 022 17
Subway 27311 La Paz Road E Karim Sultan-manager 949 643-2228 634 311 08
Subway 30012 Crown Valley Parkway F Bob Saadi 949 495-6400 653 012 31
Subway 30211 Golden Lantern D 949 495-1680 649 741 03
Sugar Pies 28083 Moulton Parkway C4 Tami Link 949-448-8974 654 711 03
Sushi Breeze 30001 Crown Valley Parkway C Kazo Hiro Kono 949 363-9779 654 051 27
Suspension Plus 27972 Forbes Road C Bahman Meknat 949 365-1070 637 201 04
T.G.I. Fridays 28141 Crown Valley Parkway Raoul Renteria 949 362-9770 636 431 20
Taco Bell 27371 La Paz Road Miguel Arrieaga 949 831-3334 634 311 04
Taco Bell 30022 Crown Valley Parkway Serrena Huddleston 949 495-9136 653 012 30
TCBY Yogurt 30301 Golden Lantern A Byung K. Park 949 363-1454 649 741 03
Ted's Place 23990 Aliso Creek Road Ted,pat Karnezis-owners 949 831-0061 654 061 22
Thai Dining 28051 Greenfield Drive J Kathy Punya 949 643-5521 654 721 16
The Paint Store 28052 Camino Capistrano 113 Jim Stauffacher 949 364-6121 637 211 09
The Pasta Machine 27601 Forbes Road 15 Mitch Dimmler 949 582-6290 636 033 03
Togo's 27020 Alicia Parkway A Geoff Ward-owner 949 448-0418 634 361 26
Tony Pepperoni 27000 Alicia Parkway B Rich Hansen 949 349-9000 634 361 26
Tony's Bakery Cafe 30100 Town Center Drive M Katia Bagatta 949 495-9101 656 221 24
Trader Joes 32351 Golden Lantern Don O'Conner 949 493-8599 673 631 01
Trojan Marble 27622 Camino Capistrano B2 949-367-1661 636 031 09
Tucker Tire Co (Garnts Brakes) 27942 Forbes Road B John Tucker 949 364-3225 637 201 03
Ultra Cleaners 30012 Crown Valley Parkway K Moon Cho 949 495-4265 653 012 31
Universal Car Co. 27635 Forbes Road Q 2 636 033 08
vacant 30100 Town Center Drive Y Juan Bravo De Rueda 949 495-3372 656 221 24
Viento Mar 27221 La Paz Road K 949 305-8009 634 311 08
Village 1 HR Cleaners 23984 Aliso Creek Road Howard Yang 949 643-1791 654 061 22
Vons 27320 Alicia Parkway Dylan Reinhold 949 448-9244 634 361 17
Vons 30252 Crown Valley Parkway Richard Zazuetta 949 495-5081 653 151 19
W D Burch Inc 26082 Getty Drive William Burch 949 582-3898 636 034 04
Waba Grill 30190 Town Center Drive C Sang-Hee L. Kim 949 495-8080 656 221 11
Wal Mart - Garden Shop 27470 Alicia Parkway Bryant Gleich 949 360-0758 634 361 29
Wal Mart - Tire/Brake/Oil 27470 Alicia Parkway Bryant Gleich 949 360-0758 634 361 29
Walgreens 30190 Town Center Drive G 656 221 11
Walgreens #6975 27982 La Paz Road 949 360-4250 634 044 03
Wendy's 28961 Golden Lantern C 101 Amrv Boukai/ Owner 949 495-5327 637 021 03
West's Pool & Spa Supply 26022 Cape Drive G George Zuniga Jo 949 348-6911 636 034 06
Winners Circle 28142 Camino Capistrano 108 949 365-0111 637 211 08
Y.S. Cleaners 27932 La Paz Road E Sung Pak 949 643-3443 634 044 02
Zpizza 32371 Golden Lantern A 949 481-3948 673 631 01
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Agent Company Address City State Zip Phone
Alicia Terrace Slope Association Roxanne Taylor Pac West Properties 150 Paularino, Suite 285 Costa Mesa CA 92626 (714)433-7300

Altamar Homeowner Association Diane Horowitz Right-way Property Management CA (949)855-1055

Andorra Homeowner Association TSG Independent 27129 Calle Arroya, #1802 S.J.Capistrano CA 92675 (949)481-0555

Beacon Hill Court Homeowner Association Helene Aardema Laguna Shores Management Corp. 26131 Marguerite Parkway, Suite D Mission Viejo CA 92692-3161 (949)643-1600

Beacon Hill Highlands Homeowners Assoc. Rita Reagan WEBSCO 505 E.First Street, #H Tustin Ca 92780 (714)505-7676

Beacon Hill Planned Community Assoc. Pam Bell Walters Management Company P.O. Box 19530 Irvine CA 92713 (949)752-2225

Beacon Hill Sea Watch Marie Whitehouse Laguna Shores Managment Corp. 26131 Marguerite Parkway, Suite D Mission Viejo CA 92692-3161 (949)643-1600

Beacon Hill Terrace Association Debra Berg Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Beacon Hill Village Homeowner Assoc. Gretchen Quinlan Total Property Management 2 Corporate Park Dr., Suite 200 Irvine CA 92606 (949)261-8282

Beacon Hill Vistas Homeowner Association Kris Madison Walters Management P.O. Box 19530 Irvine CA 92723 (949)752-2225

Beacon Hill Windrift Homeowners Assoc. Ken Josselyn PCM 23726 Birtcher Lake Forest CA 92630 (949)768-7261

Bear Brand At Laguna Niguel HOA William Korb Transpacific Management 2112 E. Fourth Street Santa Ana CA 92705 (714)285-2626

Bear Brand Ranch Homeowner Association Progressive Property Mngmnt. 27405 Puerta Real, #300 Mission Viejo CA 92691 (949)582-7770

Bear Brand Ridge Community Association William Korb Transpacific Management 2020 East First Street, Suite 500 Santa Ana CA 92705 (714)285-2626

Breakers At Bear Brand Homeowner Assoc. George Ross Merit Property Mngmnt. 1 Polaris Way, Suite 100 Mission Viejo CA 92656 (949)448-6000

Bridgeport Terrace Homeowner Assoc. John Miller Total Property Management 2 Corporate Park #200 Irvine CA 92606 (949)261-8282

Camden Court Homeowner Association Lynn Wyatt PCM 23726 Birtcher Lake Forest CA 92630 (949)465-2257

Cameray Point HOA Bud Obermeyer Villageway Management, Inc. 22 Mauchley Irvine CA 92618 (949)450-1515

Capri Homeowner Association John Felder Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Casa La Paz Community Association Becky Stewart Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Chandon Homeowner Association Jami McAllister Transpacific Management 2020 East 1st Street, Suite 500 Santa Ana CA 92705 (949)248-2822

Charter Terrace Homeowner Assoc. George Gustave TSG Independent 27129 Calle Arroya, #1802 S.J.Capistrano CA 92675 (949)481-0555

Chatelain Homeowner Association Nathan Croomenes Accell Property Management,Inc 23046 Avenida de la Carlota, #700 Laguna Hills CA 92653 (949)581-4988

Colinas De Capistrano Homeowner Assoc. Debbie Leathers Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Coronado Pointe Homeowner Association Lorna McKee CMC Assoc. Management 23675 Birtcher Drive Lake Forest Ca 92630 (949)951-5400

Costa Brava HOA Deborah Berg Seabreeze Property Management 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Country Village Community Association Bud Obermeyer Villageway Management, Inc. 22 Mauchley Irvine CA 92618 (949)450-1515

Crest De Ville Community Association Gabriel Saasta Keystone Pacific Property Mgmt 16845 Von Karman, Suite 200 Newport Beach CA 92606 (949)833-2600

Crown Cove- NO AN ACTIVE HOA............ Bob Smart Hon Development (949 586-4400

Crown Royale Homeowner Association Matt Benson Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo Ca 92656 (949)855-1800

Crown Valley Condo Association Dan PCM 23726 Bircher Lake Forest Ca 92630 (949)768-7261

Crown Valley Highlands Community Assoc. Jack Williams Huntington West Properties P.O.Box 1098 Westminster CA 92684 (714)891-1522

Crystal Cay Condominium Association Britta Graham Merit Property Management 1 Polaris Way, Suite 100 Mission Viejo CA 92656 (949)448-6000

Del Prado HOA Jamie Hackwith Amber Property Management 29875 Sienna Parkway Ladera Ranch Ca 92694 (949)429-5831

Home Owners Association Inventory    -   Exhibit A-9.1                                                                                                                                                    
Property Management Company Information

Name
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Agent Company Address City State Zip Phone
Property Management Company Information

Name
East Nine Condominium Association Marie Whitehouse Laguna Shores Management 26131 Marguerite Parkway, Suite D Mission Viejo CA 92692-3161 (949)643-1600

El Niguel Heights Community Association Jaime Rose Progressive Community Mgmt. 27405 Puerta Real, #300 Mission Viejo CA 92691 (949)582-7770

El Niguel Terrace Homeowner Association Angie Ghobrial Accell Property Management,Inc 23046 Avenida de la Carlota, #700 Laguna Hills CA 92653 (949)581-4988

El Niguel VI Owners' Association Charles Elwis Charles Elwis 10028 Netherton Drive Las Vegas NV 89134

Encore Homeowner Association Dan Teeter Transpacific Management 209 Avenida Fabricante, Suite 175 San Clemente CA 92672 (949)248-2822

Estates of Rancho Niguel John Felder Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Expressions At Rancho Niguel HOA Therese Primm Accell Property Management 23046 Avenida de la Carlota, #700 Laguna Hills CA 92653 (949)581-4988

Foothill Townhomes Julie Bigggs Action Properties CA 92865 (949)450-0202

Greens East Homeowner Association Gary Rasmussen Greens East Homeowner Assoc. 23852 Fairgreens East Laguna Niguel CA 92677 (949)493-5312

Hillcrest Estates Homeowner Association Jennifer Walsh Seabreeze Property Management Ca 92653 (949)855-1800

Hillcrest Village Homes Keystone Pacific 16845 Von Karman, Suite 200 Newport Beach Ca 92606 (949)833-2600

Jamaica Homeowner Association Shanne Ho Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Kite Hill Homeowner Association Annette U'Ren Cardinal Property Management 1290 North Hancock, Suite 300 Anaheim CA 92807 (714)779-1300

Laguna Crest Estates Community Assoc. Joe Pauly Huntington West Properties P.O.Box 1098 Westminster CA 92684 (714)891-1522

Laguna Crest Homes Community Association Lee Hamer Keystone Pacific Property Mgmt 16845 Von Karman, Suite 200 Newport Beach CA 92606 (949)833-2600

Laguna Heights Community Association Carrie Zavadil Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo Ca 92656 (949)855-1800

Laguna Knoll Homeowner Association Kristie Vander Meulen Common Interest 2551 Camino Mira Costa, #N San Clemente CA 92672 (949)248-3878

Laguna Niguel Rolling Hills Comm.Assoc. Kate Harris PCM 23726 Birtcher Lake Forest CA 92630 (949)768-7261

Laguna Sur Community Homeowner Assoc. Amanda McGinley Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92565 (949)855-1800

Laguna Woods Homeowner Association Kristie Vander Meulen Common Interests Inc. 3551 Camino Mira Costa Suite N San Clemente CA 92672 (949)248-3878

Lake Chatau Homeowner Association Jami McAllister Transpacific Management 647 Camino De Los Mares, Suite 226 San Clemente CA 92673 (949)248-2822

Lakepark Homeowner Association Jeff Willes J.W.Pacific 25251 Paseo De Alicia, Suite 200 Laguna Hills CA 92653 949 699-3425

Le St.Tropez Homeowner Association Laura Wang Common Interest Inc. 3551 Camino Mira Costa, Suite N San Clemente CA 92672 (949)248-3878

Links Pointe Homeowner Association Helene Aardema Laguna Shores Management Corp. 26131 Marguerite Parkway, Suite D Mission Viejo CA 92692-3161 (949)643-1600

Marin Colony Kathy Steenblock Right-Way Properties 2102 Bus Center Drive, #130 Irvine CA 92612 (949)858-1055

Marina Hills Planned Community Assoc. Denise Bergstrom Keystone Pacific Property Mgmt 16845 Von Karman, Suite 200 Newport Beach CA 92606 (949)833-2600

Mirador At Rancho Niguel HOA Peter Drivas Right-Way Property Management P.O. Box 80610 R.S.Margarita CA 92688-0610 (949)858-1055

Monarch Point Homeowner Association Marie Whitehouse Laguna Shores Management Corp. 26131 Marguerite Parkway, Suite D Mission Viejo CA 92692-3161 (949)643-1600

Monarch Summit I Homeowner Association Marsha Amburgey Monarch Summit I HOA 22982 Solara Drive Laguna Niguel Ca 92677 (949)443-0640

Monarch Summit II HOA Helene Aardema Laguna Shores Management Corp. 26131 Marguerite Parkway, Suite D Mission Viejo CA 92692-3161 (949)643-1600

Niguel Pointe Homeowner Association Kelly Woessner PCM Property Management 23726 Birtcher Lake Forest CA 92630 (949)465-2286

Niguel Ranch Homeowner Association Diane Spencer Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Niguel Ridge Homeowners Association Ryan Schumacher The Merit Companies 1 Polaris Way, Suite 100 Aliso Viejo CA 92656 (949)448-6171

Niguel Summit Community Association John Felder Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Niguel Villas Homeowner Association Marie Whitehouse Laguna Shores Prop.Management 26131 Marguerite Parkway, Suite D Mission Viejo CA 92692-3161 (949)643-1600
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Niguel Vista Homeowner Association Jenelle Bixler-Mauch Accell Property Management 23046 Avenida de la Carlota, #700 Laguna Hills CA 92653 (949)581-4988

Niguel West II Homeowner Association Wendy Keith Common Interest, Inc. 3551 Camino Mira Costa, Suite N San Clemente CA 92672 (949)248-3878

Niguel Woods Homeowner Association Lorna McKee Condominium Management Co. 23675 Birtcher Drive Lake Forest Ca 92630 (949)951-5400

Ocean Ranch At Bear Brand HOA Julie Biggs Merit Property Management 1 Polaris Way, Suite 100 Mission Viejo CA 92656 (949)448-6000

Pacific Island Village I HOA Dan PCM 23726 Bircher Lake Forest CA 92630 (949)786-7261

Pacific Island Village II HOA Marie Whitehouse Laguna Shores Management Corp. 26131 Marguerite Parkway, Suite D Mission Viejo CA 92692-3161 (949)643-1600

Pacific Island Village III HOA Tina Roberts TSG Property Management Mission Viejo CA 92692-3161 (949)481-0555

Palm Court Homeowner Association Diana Moore Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Palmilla Homeowner Association Mike Clark Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Park Niguel Homeowner Association Dayton Meyer Laguna Shores Management Corp. 26131 Marguerite Parkway, Suite D Mission Viejo CA 92692-3161 (949)643-1600

Pinnacle Homeowner Association Shelley Zanthos Transpacific 647 Camino De Los Mares, Suite 226 San Clemente CA 92673 (949)248-2822

Potomac Landing/Sea Call HOA Jennifer Patstone Villageway Management, Inc. P. O. Box 4708 Irvine CA 92606 (949)450-1515

Quissett Bay Community Association Lisa Terry Villageway Management, Inc. 22 Mauchley Irvine CA 92618 (949)450-1515

Rancho Niguel Condo Association Kevin Bellamy TSG Independent 27129 Calle Arroya, #1802 SJ Capistrano CA 92675 (949)481-0555

Rancho Niguel Master Community Assoc. John Felder Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Rancho Niguel Recreation Center John Felder Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Rancho Niguel Sub Association II William Korb Transpacific Management 647 Camino De Los Mares, Suite 226 San Clemente CA 92673 (949)248-2822

Rancho Niguel Sub Association III Marie Whitehouse Laguna Shores Management Corp. 26131 Marguerite Parkway, Suite D Mission Viejo CA 92692-3161 (949)643-1600

Rancho Niguel Sub Association IV Becky Stewart Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Reggio Homeowner Association Debbie Leathers Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo Ca 92656 (949)855-1800

Riviera At Bear Brand Pam Penton Transpacific Management 209 Avenida Fabricante, Sluite 175 San Clemente CA 92672 (949)248-2822

San Joaquin Hill Homeowner Association Sandra Feistel Accell Property Management 23046 Avenida de la Carlota, #700 Laguna Hills CA 92653 (949)581-4988

San Marin Association Joe Pauly Optimum Property Management 17731 Irvine Blvd., Suite 212 Tustin CA 92780 (714)508-9070

Sea Country At Rancho Niguel John Song Merit Property Management 1 Polaris Way, Suite 100 Mission Viejo CA 92656 (949)448-6000

Seagate Niguel Homeowner Association Diane Spencer Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)672-9009

Siena Homeowner Association Nancy Kontoes Progressive Community Mgmt. 27405 Puerta Real, #300 Mission Viejo CA 92691 (949)582-7770

Silverstone Homeowner Association Patricia Gunneson Total Property Management 2 Corporate Park, Suite 200 Irvine CA 92606 (949)261-8282

Somerset Point Right Way Property Mgmt 2102 Business Center Dr. Irvine CA 92612 (949)858-1055

South Peak Community Association John Felder Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Sparrow Hill Homeowner Association TSG Independent 27129 Calle Arroya, #1802 S.J.Capistrano CA 92675 (949)481-0555

Sterling Niguel Homeowner Association Jason Mulkay Right-Way Property Management 2102 Business Center Irvine CA 92612 (949)858-1055

Stoney Pointe At Bear Brand Wale Poon Keystone Pacific Property Mgmt 16845 Von Karman, Suite 200 Irvine CA 92606 (949)833-2600

Summerwalk II Gregg Evangelho Merit Property Management 1 Polaris Way, Suite 100 Mission Viejo CA 92656 (949)448-6000

Sunrise at Laguna Niguel HOA Nancy Kontoes Progressive Community Mgmt 27405 Puerta Real, # 300 Mission Viejo Ca 92691 (949)582-7770

Tampico At Rancho Niguel HOA Tara Sornoso Merit Property Management 1 Polaris Way, Suite 100 Mission Viejo CA 92656 (949)448-6000
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Villa De Cerise Homeowner Association Tina Foust Accell (949)581-4988

Villa Mira Homeowner Association Margie Richter TSG Independent 27129 Calle Arroya, #1802 S.J.Capistrano CA 92675 (949)481-0555

Villa Pacifica Homeowner Association Jeremy Mahler Villageway Management 22 Mauchley Irvine CA 92618 (949)450-1515

Village Niguel Garden Community Assoc. Erica Arambula Action Property Management 29 B Technology Drive Irvine CA 92618 (949)450-0202

Village Niguel Heights Community Assoc. Jason Accell Property Management 23046 Avenida de la Carlota, #700 Laguna Hills Ca 92653 (949)581-4988

Village Niguel Homes II Becky Stewart Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo Ca 92565 (949)855-1800

Village Niguel Terrace I Debra Berg Seabreeze Property Management 39 Argonaut, Suite 100 Aliso Viejo CA 92655 (949)855-1800

Village Niguel Terrace II H.O.A. Becky Stewart Seabreeze Property Management 39 Argonaut Aliso Viejo CA 95656 (949)855-1800

Vista Del Cerro Homeowner Association Tamara Middlesworth Villageway Management, Inc. 22 Mauchley Irvine CA 92618 (949)450-1515

Vista Mar Homeowner Association Debra Berg Seabreeze Management Company 39 Argonaut, Suite 100 Aliso Viejo CA 92656 (949)855-1800

Vista Monte Homeowner Association Susan McNally Action Property Management 29 B Technology Drive Irvine CA 92618 (949)450-0202

Windrose At Rancho Niguel Homeowner Assn Kristen Whitehouse Laguna Shores Management Corp. 26131 Marguerite Parkway, Suite D Mission Viejo CA 92692-3161 (949)643-1600
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ALISO 13225 DIRECTIVE MONITORING DATA AT J04 HIGH PRIORITY DRAIN, SUMMER 2008
LogNumber StationCode SampleDate SampleTime MatrixCode ParameterCode QualifieDataValue Units QASampleType

WR139233 J04 outfall 6/2/2008 9:07:00 AM FW ENT 7700 CFU/100 ml NA
WR139861 J04 6/12/2008 8:04:00 AM FW ENT 24000 CFU/100 ml NA
WR140228 J04 6/18/2008 7:34:00 AM FW ENT 9450 CFU/100 ml NA
WR140401 J04 6/23/2008 7:50:00 AM FW ENT 28000 CFU/100 ml NA
WR140668 J04 6/26/2008 8:55:00 AM FW ENT 10800 CFU/100 ml NA
monthlygeomean 13949
WR140775 J04 7/1/2008 9:45:00 AM FW ENT 390 CFU/100 ml NA
WR141224 J04 7/9/2008 8:30:00 AM FW ENT 14000 CFU/100 ml NA
WR141441 J04 7/15/2008 8:35:00 AM FW ENT 14600 CFU/100 ml NA
WR141870 J04 7/21/2008 9:15:00 AM FW ENT 26000 CFU/100 ml NA
WR142103 J04 7/24/2008 8:11:00 AM FW ENT 26000 CFU/100 ml NA
WR142330 J04 7/30/2008 8:20:00 AM FW ENT 12000 CFU/100 ml NA

9299
WR142575 J04 8/4/2008 9:15:00 AM FW ENT 30000 CFU/100 ml NA
WR142915 J04 8/11/2008 8:11:00 AM FW ENT 8200 CFU/100 ml Duplicate
WR142900 J04 8/11/2008 8:11:00 AM FW ENT 7000 CFU/100 ml NA
WR143336 J04 8/20/2008 8:15:00 AM FW ENT 9100 CFU/100 ml NA
WR143385 J04 8/21/2008 8:17:00 AM FW ENT 15300 CFU/100 ml Duplicate
WR143369 J04 8/21/2008 8:17:00 AM FW ENT 17000 CFU/100 ml NA
WR143585 J04 8/25/2008 8:02:00 AM FW ENT 4200 CFU/100 ml NA

10798
WR144179 J04 9/3/2008 9:38:00 AM FW ENT 10700 CFU/100 ml NA
WR144583 J04 9/10/2008 8:15:00 AM FW ENT 8500 CFU/100 ml NA
WR144802 J04 9/15/2008 8:55:00 AM FW ENT 21000 CFU/100 ml NA
WR145023 J04 9/18/2008 8:05:00 AM FW ENT 13200 CFU/100 ml NA

12601

WR139233 J04 outfall 6/2/2008 9:07:00 AM FW FC 2100 CFU/100 ml NA
WR139861 J04 6/12/2008 8:04:00 AM FW FC 9400 CFU/100 ml NA
WR140228 J04 6/18/2008 7:34:00 AM FW FC 18000 CFU/100 ml NA
WR140401 J04 6/23/2008 7:50:00 AM FW FC 20000 CFU/100 ml NA
WR140668 J04 6/26/2008 8:55:00 AM FW FC 27000 CFU/100 ml NA

11392
WR140775 J04 7/1/2008 9:45:00 AM FW FC 120 CFU/100 ml NA
WR141224 J04 7/9/2008 8:30:00 AM FW FC 28000 CFU/100 ml NA
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WR141441 J04 7/15/2008 8:35:00 AM FW FC 26000 CFU/100 ml NA
WR141870 J04 7/21/2008 9:15:00 AM FW FC 34000 CFU/100 ml NA
WR142103 J04 7/24/2008 8:11:00 AM FW FC 16000 CFU/100 ml NA
WR142330 J04 7/30/2008 8:20:00 AM FW FC 19000 CFU/100 ml NA

9831
WR142575 J04 8/4/2008 9:15:00 AM FW FC 32000 CFU/100 ml NA
WR142915 J04 8/11/2008 8:11:00 AM FW FC 6400 CFU/100 ml Duplicate
WR142900 J04 8/11/2008 8:11:00 AM FW FC 17000 CFU/100 ml NA
WR143336 J04 8/20/2008 8:15:00 AM FW FC 39000 CFU/100 ml NA
WR143385 J04 8/21/2008 8:17:00 AM FW FC 29000 CFU/100 ml Duplicate
WR143369 J04 8/21/2008 8:17:00 AM FW FC 39000 CFU/100 ml NA
WR143585 J04 8/25/2008 8:02:00 AM FW FC 2000 CFU/100 ml NA

16311
WR144179 J04 9/3/2008 9:38:00 AM FW FC 14000 CFU/100 ml NA
WR144583 J04 9/10/2008 8:15:00 AM FW FC 17000 CFU/100 ml NA
WR144802 J04 9/15/2008 8:55:00 AM FW FC 24000 CFU/100 ml NA
WR145023 J04 9/18/2008 8:05:00 AM FW FC 34000 CFU/100 ml NA

20993

WR139233 J04 outfall 6/2/2008 9:07:00 AM FW TC > 100000 CFU/100 ml NA
WR139861 J04 6/12/2008 8:04:00 AM FW TC > 71000 CFU/100 ml NA
WR140228 J04 6/18/2008 7:34:00 AM FW TC > 94000 CFU/100 ml NA
WR140401 J04 6/23/2008 7:50:00 AM FW TC 220000 CFU/100 ml NA
WR140668 J04 6/26/2008 8:55:00 AM FW TC 240000 CFU/100 ml NA

128648
WR140775 J04 7/1/2008 9:45:00 AM FW TC > 3800 CFU/100 ml NA
WR141224 J04 7/9/2008 8:30:00 AM FW TC 140000 CFU/100 ml NA
WR141441 J04 7/15/2008 8:35:00 AM FW TC 104000 CFU/100 ml NA
WR141870 J04 7/21/2008 9:15:00 AM FW TC 170000 CFU/100 ml NA
WR142103 J04 7/24/2008 8:11:00 AM FW TC > 103000 CFU/100 ml NA
WR142330 J04 7/30/2008 8:20:00 AM FW TC 180000 CFU/100 ml NA

74745
WR142575 J04 8/4/2008 9:15:00 AM FW TC > 62000 CFU/100 ml NA
WR142915 J04 8/11/2008 8:11:00 AM FW TC 46000 CFU/100 ml Duplicate
WR142900 J04 8/11/2008 8:11:00 AM FW TC 49000 CFU/100 ml NA
WR143336 J04 8/20/2008 8:15:00 AM FW TC 270000 CFU/100 ml NA
WR143385 J04 8/21/2008 8:17:00 AM FW TC 210000 CFU/100 ml Duplicate
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WR143369 J04 8/21/2008 8:17:00 AM FW TC 340000 CFU/100 ml NA
WR143585 J04 8/25/2008 8:02:00 AM FW TC 36000 CFU/100 ml NA

99564
WR144179 J04 9/3/2008 9:38:00 AM FW TC > 90000 CFU/100 ml NA
WR144583 J04 9/10/2008 8:15:00 AM FW TC 80000 CFU/100 ml NA
WR144802 J04 9/15/2008 8:55:00 AM FW TC > 94000 CFU/100 ml NA
WR145023 J04 9/18/2008 8:05:00 AM FW TC 200000 CFU/100 ml NA

107863

WR139250 J03d/sJ04 6/2/2008 8:45:00 AM FW ENT 5400 CFU/100 ml Duplicate
WR139235 J04d 6/2/2008 8:45:00 AM FW ENT 8400 CFU/100 ml NA
WR139863 J04d 6/12/2008 8:17:00 AM FW ENT 2500 CFU/100 ml NA
WR140230 J04d 6/18/2008 8:07:00 AM FW ENT 2400 CFU/100 ml NA
WR140403 J04d 6/23/2008 8:12:00 AM FW ENT 4200 CFU/100 ml NA
WR140670 J04d 6/26/2008 9:33:00 AM FW ENT 6500 CFU/100 ml NA

4417
WR140777 J04d 7/1/2008 8:45:00 AM FW ENT 3800 CFU/100 ml NA
WR141226 J04d 7/9/2008 9:00:00 AM FW ENT 4300 CFU/100 ml NA
WR141439 J04d 7/15/2008 8:24:00 AM FW ENT 4400 CFU/100 ml NA
WR141868 J04d 7/21/2008 9:30:00 AM FW ENT 7700 CFU/100 ml NA
WR142101 J04d 7/24/2008 8:53:00 AM FW ENT 3500 CFU/100 ml NA
WR142328 J04d 7/30/2008 9:50:00 AM FW ENT 2900 CFU/100 ml NA

4216
WR142573 J04d 8/4/2008 8:35:00 AM FW ENT 3900 CFU/100 ml NA
WR142898 J04d 8/11/2008 8:45:00 AM FW ENT 4100 CFU/100 ml NA
WR143334 J04d 8/20/2008 8:55:00 AM FW ENT 2900 CFU/100 ml NA
WR143367 J04d 8/21/2008 8:50:00 AM FW ENT 8800 CFU/100 ml NA
WR143583 J04d 8/25/2008 8:45:00 AM FW ENT 700 CFU/100 ml NA

3099
WR144177 J04d 9/3/2008 9:53:00 AM FW ENT 4100 CFU/100 ml NA
WR144581 J04d 9/10/2008 8:55:00 AM FW ENT 560 CFU/100 ml NA
WR144818 J04d 9/15/2008 9:30:00 AM FW ENT 680 CFU/100 ml Duplicate
WR144800 J04d 9/15/2008 9:30:00 AM FW ENT 740 CFU/100 ml NA
WR145021 J04d 9/18/2008 8:43:00 AM FW ENT 720 CFU/100 ml NA

964

WR139250 J03d/sJ04 6/2/2008 8:45:00 AM FW FC 2200 CFU/100 ml Duplicate
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WR139235 J04d 6/2/2008 8:45:00 AM FW FC 2100 CFU/100 ml NA
WR139863 J04d 6/12/2008 8:17:00 AM FW FC 1000 CFU/100 ml NA
WR140230 J04d 6/18/2008 8:07:00 AM FW FC 2400 CFU/100 ml NA
WR140403 J04d 6/23/2008 8:12:00 AM FW FC 3900 CFU/100 ml NA
WR140670 J04d 6/26/2008 9:33:00 AM FW FC > 4300 CFU/100 ml NA

2389
WR140777 J04d 7/1/2008 8:45:00 AM FW FC 2900 CFU/100 ml NA
WR141226 J04d 7/9/2008 9:00:00 AM FW FC 4200 CFU/100 ml NA
WR141439 J04d 7/15/2008 8:24:00 AM FW FC 5800 CFU/100 ml NA
WR141868 J04d 7/21/2008 9:30:00 AM FW FC 5000 CFU/100 ml NA
WR142101 J04d 7/24/2008 8:53:00 AM FW FC 3300 CFU/100 ml NA
WR142328 J04d 7/30/2008 9:50:00 AM FW FC 6700 CFU/100 ml NA

4454
WR142573 J04d 8/4/2008 8:35:00 AM FW FC 4900 CFU/100 ml NA
WR142898 J04d 8/11/2008 8:45:00 AM FW FC 2800 CFU/100 ml NA
WR143334 J04d 8/20/2008 8:55:00 AM FW FC 4700 CFU/100 ml NA
WR143367 J04d 8/21/2008 8:50:00 AM FW FC 20000 CFU/100 ml NA
WR143583 J04d 8/25/2008 8:45:00 AM FW FC 540 CFU/100 ml NA

3703
WR144177 J04d 9/3/2008 9:53:00 AM FW FC 2800 CFU/100 ml NA
WR144581 J04d 9/10/2008 8:55:00 AM FW FC 240 CFU/100 ml NA
WR144818 J04d 9/15/2008 9:30:00 AM FW FC 310 CFU/100 ml Duplicate
WR144800 J04d 9/15/2008 9:30:00 AM FW FC 260 CFU/100 ml NA
WR145021 J04d 9/18/2008 8:43:00 AM FW FC 400 CFU/100 ml NA

465

WR139250 J03d/sJ04 6/2/2008 8:45:00 AM FW TC > 39000 CFU/100 ml Duplicate
WR139235 J04d 6/2/2008 8:45:00 AM FW TC > 54000 CFU/100 ml NA
WR139863 J04d 6/12/2008 8:17:00 AM FW TC 23000 CFU/100 ml NA
WR140230 J04d 6/18/2008 8:07:00 AM FW TC 24000 CFU/100 ml NA
WR140403 J04d 6/23/2008 8:12:00 AM FW TC 45000 CFU/100 ml NA
WR140670 J04d 6/26/2008 9:33:00 AM FW TC 27000 CFU/100 ml NA

33496
WR140777 J04d 7/1/2008 8:45:00 AM FW TC > 38000 CFU/100 ml NA
WR141226 J04d 7/9/2008 9:00:00 AM FW TC > 9600 CFU/100 ml NA
WR141439 J04d 7/15/2008 8:24:00 AM FW TC 46000 CFU/100 ml NA
WR141868 J04d 7/21/2008 9:30:00 AM FW TC > 42000 CFU/100 ml NA

0034309



WR142101 J04d 7/24/2008 8:53:00 AM FW TC 39000 CFU/100 ml NA
WR142328 J04d 7/30/2008 9:50:00 AM FW TC 37000 CFU/100 ml NA

31712
WR142573 J04d 8/4/2008 8:35:00 AM FW TC 50000 CFU/100 ml NA
WR142898 J04d 8/11/2008 8:45:00 AM FW TC 55000 CFU/100 ml NA
WR143334 J04d 8/20/2008 8:55:00 AM FW TC 28000 CFU/100 ml NA
WR143367 J04d 8/21/2008 8:50:00 AM FW TC > 89000 CFU/100 ml NA
WR143583 J04d 8/25/2008 8:45:00 AM FW TC 3200 CFU/100 ml NA

29390
WR144177 J04d 9/3/2008 9:53:00 AM FW TC > 55000 CFU/100 ml NA
WR144581 J04d 9/10/2008 8:55:00 AM FW TC 4700 CFU/100 ml NA
WR144818 J04d 9/15/2008 9:30:00 AM FW TC 5400 CFU/100 ml Duplicate
WR144800 J04d 9/15/2008 9:30:00 AM FW TC 5200 CFU/100 ml NA
WR145021 J04d 9/18/2008 8:43:00 AM FW TC 5000 CFU/100 ml NA

8165

WR139232 J03u/sJ04 6/2/2008 8:54:00 AM FW ENT 1500 CFU/100 ml NA
WR139860 J04u 6/12/2008 8:22:00 AM FW ENT 790 CFU/100 ml NA
WR140227 J04u 6/18/2008 8:13:00 AM FW ENT 400 CFU/100 ml NA
WR140400 J04u 6/23/2008 8:17:00 AM FW ENT 510 CFU/100 ml NA
WR140667 J04u 6/26/2008 9:20:00 AM FW ENT 1900 CFU/100 ml NA

856
WR140774 J04u 7/1/2008 9:00:00 AM FW ENT 27000 CFU/100 ml NA
WR141223 J04u 7/9/2008 9:05:00 AM FW ENT 600 CFU/100 ml NA
WR141438 J04u 7/15/2008 8:22:00 AM FW ENT 410 CFU/100 ml NA
WR141867 J04u 7/21/2008 9:45:00 AM FW ENT 3800 CFU/100 ml NA
WR142100 J04u 7/24/2008 9:08:00 AM FW ENT 1200 CFU/100 ml NA
WR142327 J04u 7/30/2008 9:25:00 AM FW ENT 470 CFU/100 ml NA

1557
WR142572 J04u 8/4/2008 8:40:00 AM FW ENT 480 CFU/100 ml NA
WR142897 J04u 8/11/2008 8:50:00 AM FW ENT 1400 CFU/100 ml NA
WR143333 J04u 8/20/2008 9:05:00 AM FW ENT 3500 CFU/100 ml NA
WR143366 J04u 8/21/2008 9:02:00 AM FW ENT 1000 CFU/100 ml NA
WR143582 J04u 8/25/2008 8:53:00 AM FW ENT 880 CFU/100 ml NA

1157
WR144176 J04u 9/3/2008 9:58:00 AM FW ENT 340 CFU/100 ml NA
WR144580 J04u 9/10/2008 9:02:00 AM FW ENT 760 CFU/100 ml NA

0034310



WR144799 J04u 9/15/2008 9:38:00 AM FW ENT 700 CFU/100 ml NA
WR145020 J04u 9/18/2008 8:55:00 AM FW ENT 770 CFU/100 ml NA

611

WR139232 J03u/sJ04 6/2/2008 8:54:00 AM FW FC 170 CFU/100 ml NA
WR139860 J04u 6/12/2008 8:22:00 AM FW FC 130 CFU/100 ml NA
WR140227 J04u 6/18/2008 8:13:00 AM FW FC 70 CFU/100 ml NA
WR140400 J04u 6/23/2008 8:17:00 AM FW FC 110 CFU/100 ml NA
WR140667 J04u 6/26/2008 9:20:00 AM FW FC > 210 CFU/100 ml NA

129
WR140774 J04u 7/1/2008 9:00:00 AM FW FC 16000 CFU/100 ml NA
WR141223 J04u 7/9/2008 9:05:00 AM FW FC 340 CFU/100 ml NA
WR141438 J04u 7/15/2008 8:22:00 AM FW FC 170 CFU/100 ml NA
WR141867 J04u 7/21/2008 9:45:00 AM FW FC 6200 CFU/100 ml NA
WR142100 J04u 7/24/2008 9:08:00 AM FW FC 1000 CFU/100 ml NA
WR142327 J04u 7/30/2008 9:25:00 AM FW FC 310 CFU/100 ml NA

1101
WR142572 J04u 8/4/2008 8:40:00 AM FW FC 300 CFU/100 ml NA
WR142897 J04u 8/11/2008 8:50:00 AM FW FC 440 CFU/100 ml NA
WR143333 J04u 8/20/2008 9:05:00 AM FW FC 4200 CFU/100 ml NA
WR143366 J04u 8/21/2008 9:02:00 AM FW FC 550 CFU/100 ml NA
WR143582 J04u 8/25/2008 8:53:00 AM FW FC 480 CFU/100 ml NA

681
WR144176 J04u 9/3/2008 9:58:00 AM FW FC 580 CFU/100 ml NA
WR144580 J04u 9/10/2008 9:02:00 AM FW FC 220 CFU/100 ml NA
WR144799 J04u 9/15/2008 9:38:00 AM FW FC 220 CFU/100 ml NA
WR145020 J04u 9/18/2008 8:55:00 AM FW FC 670 CFU/100 ml NA

370

WR139232 J03u/sJ04 6/2/2008 8:54:00 AM FW TC 29000 CFU/100 ml NA
WR139860 J04u 6/12/2008 8:22:00 AM FW TC > 4800 CFU/100 ml NA
WR140227 J04u 6/18/2008 8:13:00 AM FW TC > 13000 CFU/100 ml NA
WR140400 J04u 6/23/2008 8:17:00 AM FW TC > 4100 CFU/100 ml NA
WR140667 J04u 6/26/2008 9:20:00 AM FW TC 23000 CFU/100 ml NA

11128
WR140774 J04u 7/1/2008 9:00:00 AM FW TC 240000 CFU/100 ml NA
WR141223 J04u 7/9/2008 9:05:00 AM FW TC > 3300 CFU/100 ml NA

0034311



WR141438 J04u 7/15/2008 8:22:00 AM FW TC 3800 CFU/100 ml NA
WR141867 J04u 7/21/2008 9:45:00 AM FW TC 25000 CFU/100 ml NA
WR142100 J04u 7/24/2008 9:08:00 AM FW TC > 5100 CFU/100 ml NA
WR142327 J04u 7/30/2008 9:25:00 AM FW TC > 2700 CFU/100 ml NA

10059
WR142572 J04u 8/4/2008 8:40:00 AM FW TC 2800 CFU/100 ml NA
WR142897 J04u 8/11/2008 8:50:00 AM FW TC 6900 CFU/100 ml NA
WR143333 J04u 8/20/2008 9:05:00 AM FW TC 35000 CFU/100 ml NA
WR143366 J04u 8/21/2008 9:02:00 AM FW TC > 4400 CFU/100 ml NA
WR143582 J04u 8/25/2008 8:53:00 AM FW TC 4800 CFU/100 ml NA

6776
WR144176 J04u 9/3/2008 9:58:00 AM FW TC 16000 CFU/100 ml NA
WR144580 J04u 9/10/2008 9:02:00 AM FW TC 8600 CFU/100 ml NA
WR144799 J04u 9/15/2008 9:38:00 AM FW TC 5400 CFU/100 ml NA
WR145020 J04u 9/18/2008 8:55:00 AM FW TC 5600 CFU/100 ml NA

8032

WR139234 J04d/sNarco 6/2/2008 9:01:00 AM FW ENT 4000 CFU/100 ml NA
WR139862 J04Wet 6/12/2008 8:30:00 AM FW ENT 5800 CFU/100 ml NA
WR140229 J04Wet 6/18/2008 7:58:00 AM FW ENT 3500 CFU/100 ml NA
WR140419 J04Wet 6/23/2008 8:04:00 AM FW ENT 5700 CFU/100 ml Duplicate
WR140402 J04Wet 6/23/2008 8:04:00 AM FW ENT 6000 CFU/100 ml NA
WR140669 J04Wet 6/26/2008 9:14:00 AM FW ENT 6000 CFU/100 ml NA

5054
WR140776 J04Wet 7/1/2008 9:15:00 AM FW ENT 6800 CFU/100 ml NA
WR141242 J04Wet 7/9/2008 8:40:00 AM FW ENT 7900 CFU/100 ml Duplicate
WR141225 J04Wet 7/9/2008 8:40:00 AM FW ENT 10200 CFU/100 ml NA
WR141440 J04Wet 7/15/2008 8:40:00 AM FW ENT 7100 CFU/100 ml NA
WR141869 J04Wet 7/21/2008 9:20:00 AM FW ENT 6900 CFU/100 ml NA
WR142118 J04Wet 7/24/2008 8:40:00 AM FW ENT 4100 CFU/100 ml Duplicate
WR142102 J04Wet 7/24/2008 8:40:00 AM FW ENT 4700 CFU/100 ml NA
WR142329 J04Wet 7/30/2008 9:00:00 AM FW ENT 5800 CFU/100 ml NA

6451
WR142590 J04Wet 8/4/2008 8:50:00 AM FW ENT 6800 CFU/100 ml Duplicate
WR142574 J04Wet 8/4/2008 8:50:00 AM FW ENT 4200 CFU/100 ml NA
WR142899 J04Wet 8/11/2008 8:30:00 AM FW ENT 5100 CFU/100 ml NA
WR143335 J04Wet 8/20/2008 8:40:00 AM FW ENT 5400 CFU/100 ml NA

0034312



WR143368 J04Wet 8/21/2008 8:40:00 AM FW ENT 15300 CFU/100 ml NA
WR143584 J04Wet 8/25/2008 8:30:00 AM FW ENT 7500 CFU/100 ml NA

6697
WR144178 J04Wet 9/3/2008 9:44:00 AM FW ENT 4400 CFU/100 ml NA
WR144582 J04Wet 9/10/2008 8:40:00 AM FW ENT 4400 CFU/100 ml NA
WR144801 J04Wet 9/15/2008 9:18:00 AM FW ENT 12300 CFU/100 ml NA
WR145022 J04Wet 9/18/2008 8:30:00 AM FW ENT 6900 CFU/100 ml NA

6367

WR139234 J04d/sNarco 6/2/2008 9:01:00 AM FW FC 480 CFU/100 ml NA
WR139862 J04Wet 6/12/2008 8:30:00 AM FW FC 2500 CFU/100 ml NA
WR140229 J04Wet 6/18/2008 7:58:00 AM FW FC 3600 CFU/100 ml NA
WR140419 J04Wet 6/23/2008 8:04:00 AM FW FC 5200 CFU/100 ml Duplicate
WR140402 J04Wet 6/23/2008 8:04:00 AM FW FC 12000 CFU/100 ml NA
WR140669 J04Wet 6/26/2008 9:14:00 AM FW FC > 7000 CFU/100 ml NA

3515
WR140776 J04Wet 7/1/2008 9:15:00 AM FW FC 4900 CFU/100 ml NA
WR141242 J04Wet 7/9/2008 8:40:00 AM FW FC 6700 CFU/100 ml Duplicate
WR141225 J04Wet 7/9/2008 8:40:00 AM FW FC 15000 CFU/100 ml NA
WR141440 J04Wet 7/15/2008 8:40:00 AM FW FC 8400 CFU/100 ml NA
WR141869 J04Wet 7/21/2008 9:20:00 AM FW FC 8000 CFU/100 ml NA
WR142118 J04Wet 7/24/2008 8:40:00 AM FW FC 3800 CFU/100 ml Duplicate
WR142102 J04Wet 7/24/2008 8:40:00 AM FW FC 2700 CFU/100 ml NA
WR142329 J04Wet 7/30/2008 9:00:00 AM FW FC 6100 CFU/100 ml NA

6159
WR142590 J04Wet 8/4/2008 8:50:00 AM FW FC 5900 CFU/100 ml Duplicate
WR142574 J04Wet 8/4/2008 8:50:00 AM FW FC 7800 CFU/100 ml NA
WR142899 J04Wet 8/11/2008 8:30:00 AM FW FC 4900 CFU/100 ml NA
WR143335 J04Wet 8/20/2008 8:40:00 AM FW FC 5400 CFU/100 ml NA
WR143368 J04Wet 8/21/2008 8:40:00 AM FW FC 25000 CFU/100 ml NA
WR143584 J04Wet 8/25/2008 8:30:00 AM FW FC 1300 CFU/100 ml NA

5838
WR144178 J04Wet 9/3/2008 9:44:00 AM FW FC 2900 CFU/100 ml NA
WR144582 J04Wet 9/10/2008 8:40:00 AM FW FC 3900 CFU/100 ml NA
WR144801 J04Wet 9/15/2008 9:18:00 AM FW FC 8300 CFU/100 ml NA
WR145022 J04Wet 9/18/2008 8:30:00 AM FW FC 6800 CFU/100 ml NA

5026

0034313



WR139234 J04d/sNarco 6/2/2008 9:01:00 AM FW TC 55000 CFU/100 ml NA
WR139862 J04Wet 6/12/2008 8:30:00 AM FW TC 23000 CFU/100 ml NA
WR140229 J04Wet 6/18/2008 7:58:00 AM FW TC 24000 CFU/100 ml NA
WR140419 J04Wet 6/23/2008 8:04:00 AM FW TC 51000 CFU/100 ml Duplicate
WR140402 J04Wet 6/23/2008 8:04:00 AM FW TC 47000 CFU/100 ml NA
WR140669 J04Wet 6/26/2008 9:14:00 AM FW TC 34000 CFU/100 ml NA

36777
WR140776 J04Wet 7/1/2008 9:15:00 AM FW TC > 59000 CFU/100 ml NA
WR141242 J04Wet 7/9/2008 8:40:00 AM FW TC 26000 CFU/100 ml Duplicate
WR141225 J04Wet 7/9/2008 8:40:00 AM FW TC 45000 CFU/100 ml NA
WR141440 J04Wet 7/15/2008 8:40:00 AM FW TC 42000 CFU/100 ml NA
WR141869 J04Wet 7/21/2008 9:20:00 AM FW TC > 47000 CFU/100 ml NA
WR142118 J04Wet 7/24/2008 8:40:00 AM FW TC 60000 CFU/100 ml Duplicate
WR142102 J04Wet 7/24/2008 8:40:00 AM FW TC 48000 CFU/100 ml NA
WR142329 J04Wet 7/30/2008 9:00:00 AM FW TC 47000 CFU/100 ml NA

45523
WR142590 J04Wet 8/4/2008 8:50:00 AM FW TC 48000 CFU/100 ml Duplicate
WR142574 J04Wet 8/4/2008 8:50:00 AM FW TC 48000 CFU/100 ml NA
WR142899 J04Wet 8/11/2008 8:30:00 AM FW TC 44000 CFU/100 ml NA
WR143335 J04Wet 8/20/2008 8:40:00 AM FW TC 44000 CFU/100 ml NA
WR143368 J04Wet 8/21/2008 8:40:00 AM FW TC > 104000 CFU/100 ml NA
WR143584 J04Wet 8/25/2008 8:30:00 AM FW TC 28000 CFU/100 ml NA

48484
WR144178 J04Wet 9/3/2008 9:44:00 AM FW TC 36000 CFU/100 ml NA
WR144582 J04Wet 9/10/2008 8:40:00 AM FW TC 29000 CFU/100 ml NA
WR144801 J04Wet 9/15/2008 9:18:00 AM FW TC 57000 CFU/100 ml NA
WR145022 J04Wet 9/18/2008 8:30:00 AM FW TC 51000 CFU/100 ml NA

41738

J04d/sNarco 6/2/2008 9:01:00 AM FIELD WaterTemperature 19.5 deg C
J04Wet 6/18/2008 7:58:00 AM FIELD WaterTemperature 20.7 deg C
J04Wet 6/23/2008 8:04:00 AM FIELD WaterTemperature 21.5 deg C
J04Wet 6/26/2008 9:14:00 AM FIELD DO 9.8 mg/L
J04Wet 6/26/2008 9:14:00 AM FIELD EC 3635 uS/cm
J04Wet 6/26/2008 9:14:00 AM FIELD pH 7.39 SU
J04Wet 6/26/2008 9:14:00 AM FIELD WaterTemperature 20.85 deg C

0034314



J04Wet 6/26/2008 9:15:00 AM FIELD DO 9.8 mg/L
J04Wet 6/26/2008 9:15:00 AM FIELD EC 3635 uS/cm
J04Wet 6/26/2008 9:15:00 AM FIELD pH 7.39 SU
J04Wet 6/26/2008 9:15:00 AM FIELD WaterTemperature 20.85 deg C
J04Wet 7/1/2008 9:15:00 AM FIELD DSVelocity 0.18 ft/sec
J04Wet 7/1/2008 9:15:00 AM FIELD PipeLeafTime 6 sec/6 ft
J04Wet 7/1/2008 9:15:00 AM FIELD WaterTemperature 21.4 deg C
J04Wet 7/9/2008 8:40:00 AM FIELD PipeLeafTime 9 sec/6 ft
J04Wet 7/9/2008 8:40:00 AM FIELD PipeWaterHt 0.8 ft
J04Wet 7/9/2008 8:40:00 AM FIELD WaterTemperature 21.4 deg C
J04Wet 7/15/2008 8:40:00 AM FIELD DO 6.96 mg/L
J04Wet 7/15/2008 8:40:00 AM FIELD EC 3576 uS/cm
J04Wet 7/15/2008 8:40:00 AM FIELD pH 7.38 SU
J04Wet 7/15/2008 8:40:00 AM FIELD WaterTemperature 21.55 deg C
J04Wet 7/15/2008 8:45:00 AM FIELD DO 6.96 mg/L
J04Wet 7/15/2008 8:45:00 AM FIELD EC 3576 uS/cm
J04Wet 7/15/2008 8:45:00 AM FIELD pH 7.38 SU
J04Wet 7/15/2008 8:45:00 AM FIELD WaterTemperature 21.55 deg C
J04Wet 7/21/2008 9:20:00 AM FIELD DSVelocity 9 ft/sec
J04Wet 7/21/2008 9:20:00 AM FIELD PipeWaterHt 0.7 ft
J04Wet 7/21/2008 9:20:00 AM FIELD WaterTemperature 21.5 deg C
J04Wet 7/30/2008 9:00:00 AM FIELD DO 7.01 mg/L
J04Wet 7/30/2008 9:00:00 AM FIELD EC 3562 uS/cm
J04Wet 7/30/2008 9:00:00 AM FIELD pH 7.55 SU
J04Wet 7/30/2008 9:00:00 AM FIELD WaterTemperature 22.44 deg C
J04Wet 8/11/2008 8:30:00 AM FIELD DO 6.27 mg/L
J04Wet 8/11/2008 8:30:00 AM FIELD EC 3638 uS/cm
J04Wet 8/11/2008 8:30:00 AM FIELD pH 7.32 SU
J04Wet 8/11/2008 8:30:00 AM FIELD WaterTemperature 21.72 deg C
J04Wet 8/20/2008 8:40:00 AM FIELD DO 8.59 mg/L
J04Wet 8/20/2008 8:40:00 AM FIELD EC 2033 uS/cm
J04Wet 8/20/2008 8:40:00 AM FIELD pH 7.63 SU
J04Wet 8/20/2008 8:40:00 AM FIELD WaterTemperature 21.17 deg C
J04Wet 8/21/2008 8:40:00 AM FIELD DO 7.84 mg/L
J04Wet 8/21/2008 8:40:00 AM FIELD EC 1953 uS/cm
J04Wet 8/21/2008 8:40:00 AM FIELD pH 7.7 SU
J04Wet 8/21/2008 8:40:00 AM FIELD WaterTemperature 21.18 deg C

0034315



J04Wet 8/25/2008 8:30:00 AM FIELD DO 7.97 mg/L
J04Wet 8/25/2008 8:30:00 AM FIELD EC 3369 uS/cm
J04Wet 8/25/2008 8:30:00 AM FIELD pH 7.27 SU
J04Wet 8/25/2008 8:30:00 AM FIELD WaterTemperature 21.94 deg C
J04Wet 9/10/2008 8:40:00 AM FIELD DO 5.21 mg/L
J04Wet 9/10/2008 8:40:00 AM FIELD EC 102 uS/cm
J04Wet 9/10/2008 8:40:00 AM FIELD pH 7.6 SU
J04Wet 9/10/2008 8:40:00 AM FIELD WaterTemperature 21.43 deg C
J04Wet 9/15/2008 9:18:00 AM FIELD DO 4.98 mg/L
J04Wet 9/15/2008 9:18:00 AM FIELD EC 3497 uS/cm
J04Wet 9/15/2008 9:18:00 AM FIELD pH 7.35 SU
J04Wet 9/15/2008 9:18:00 AM FIELD WaterTemperature 20.82 deg C
J04Wet 9/18/2008 8:30:00 AM FIELD DO 4.79 mg/L
J04Wet 9/18/2008 8:30:00 AM FIELD EC 2287 uS/cm
J04Wet 9/18/2008 8:30:00 AM FIELD pH 7.8 SU
J04Wet 9/18/2008 8:30:00 AM FIELD WaterTemperature 21.5 deg C
J04u 6/26/2008 9:20:00 AM FIELD DO 9.99 mg/L
J04u 6/26/2008 9:20:00 AM FIELD EC 3855 uS/cm
J04u 6/26/2008 9:20:00 AM FIELD pH 7.58 SU
J04u 6/26/2008 9:20:00 AM FIELD PipeDischargeRate 5.25 cfs
J04u 6/26/2008 9:20:00 AM FIELD PipeLeafTime 2.32 sec/6 ft
J04u 6/26/2008 9:20:00 AM FIELD PipeWaterHt 0.35 ft
J04u 6/26/2008 9:20:00 AM FIELD PipeWaterWd 5.8 ft
J04u 6/26/2008 9:20:00 AM FIELD WaterTemperature 22.28 deg C
J04u 6/26/2008 9:21:00 AM FIELD DO 9.99 mg/L
J04u 6/26/2008 9:21:00 AM FIELD EC 3855 uS/cm
J04u 6/26/2008 9:21:00 AM FIELD pH 7.58 SU
J04u 6/26/2008 9:21:00 AM FIELD WaterTemperature 22.28 deg C
J04u 7/1/2008 9:00:00 AM FIELD PipeWaterWd 5.8 ft
J04u 7/15/2008 8:22:00 AM FIELD DO 9.54 mg/L
J04u 7/15/2008 8:22:00 AM FIELD EC 3797 uS/cm
J04u 7/15/2008 8:22:00 AM FIELD pH 7.28 SU
J04u 7/15/2008 8:22:00 AM FIELD WaterTemperature 23.06 deg C
J04u 7/15/2008 8:27:00 AM FIELD DO 6.96 mg/L
J04u 7/15/2008 8:27:00 AM FIELD EC 3797 uS/cm
J04u 7/15/2008 8:27:00 AM FIELD pH 7.28 SU
J04u 7/15/2008 8:27:00 AM FIELD WaterTemperature 21.55 deg C

0034316



J04d 6/2/2008 8:45:00 AM FIELD DSVelocity 0.06 ft/sec
J04d 6/2/2008 8:45:00 AM FIELD PipeDischargeRate 1.128 cfs
J04d 6/2/2008 8:45:00 AM FIELD PipeWaterHt 2.35 ft
J04d 6/2/2008 8:45:00 AM FIELD PipeWaterWd 8 ft
J04d 6/2/2008 8:45:00 AM FIELD WaterTemperature 19.7 deg C
J04d 6/12/2008 8:17:00 AM FIELD DSVelocity 0.07 ft/sec
J04d 6/12/2008 8:17:00 AM FIELD PipeDischargeRate 1.23 cfs
J04d 6/12/2008 8:17:00 AM FIELD PipeWaterHt 2.2 ft
J04d 6/12/2008 8:17:00 AM FIELD PipeWaterWd 8 ft
J04d 6/12/2008 8:17:00 AM FIELD WaterTemperature 20.5 deg C
J04d 6/18/2008 8:07:00 AM FIELD DSVelocity 0.13 ft/sec
J04d 6/18/2008 8:07:00 AM FIELD PipeDischargeRate 2.469 cfs
J04d 6/18/2008 8:07:00 AM FIELD PipeLeafTime 0 sec/6 ft
J04d 6/18/2008 8:07:00 AM FIELD PipeWaterHt 2.11 ft
J04d 6/18/2008 8:07:00 AM FIELD PipeWaterWd 9 ft
J04d 6/18/2008 8:07:00 AM FIELD WaterTemperature 21.3 deg C
J04d 6/23/2008 8:12:00 AM FIELD DSVelocity 0.19 ft/sec
J04d 6/23/2008 8:12:00 AM FIELD PipeDischargeRate 4.63 cfs
J04d 6/23/2008 8:12:00 AM FIELD PipeWaterHt 2.71 ft
J04d 6/23/2008 8:12:00 AM FIELD PipeWaterWd 9 ft
J04d 6/23/2008 8:12:00 AM FIELD WaterTemperature 22.7 deg C
J04d 7/1/2008 8:45:00 AM FIELD DSVelocity 0.19 ft/sec
J04d 7/1/2008 8:45:00 AM FIELD PipeWaterHt 1.9 ft
J04d 7/1/2008 8:45:00 AM FIELD PipeWaterWd 9 ft
J04d 7/1/2008 8:45:00 AM FIELD WaterTemperature 21.2 deg C
J04d 7/9/2008 9:00:00 AM FIELD PipeDischargeRate 6.3 cfs
J04d 7/9/2008 9:00:00 AM FIELD PipeLeafTime 24 sec/6 ft
J04d 7/9/2008 9:00:00 AM FIELD PipeWaterHt 2.8 ft
J04d 7/9/2008 9:00:00 AM FIELD PipeWaterWd 9 ft
J04d 7/9/2008 9:00:00 AM FIELD WaterTemperature 22.2 deg C
J04d 7/15/2008 8:24:00 AM FIELD DSVelocity 0.15 ft/sec
J04d 7/15/2008 8:24:00 AM FIELD PipeWaterHt 2.7 ft
J04d 7/15/2008 8:24:00 AM FIELD PipeWaterWd 9 ft
J04d 7/15/2008 8:24:00 AM FIELD WaterTemperature 22.1 deg C
J04d 7/21/2008 9:30:00 AM FIELD PipeDischargeRate 4.86 cfs
J04d 7/21/2008 9:30:00 AM FIELD PipeLeafTime 30 sec/6 ft
J04d 7/21/2008 9:30:00 AM FIELD PipeWaterHt 2.7 ft

0034317



J04d 7/21/2008 9:30:00 AM FIELD PipeWaterWd 9 ft
J04d 7/21/2008 9:30:00 AM FIELD WaterTemperature 21.1 deg C
J04d 7/24/2008 8:53:00 AM FIELD DO 4.91 mg/L
J04d 7/24/2008 8:53:00 AM FIELD DSVelocity 0.06 ft/sec
J04d 7/24/2008 8:53:00 AM FIELD EC 3725 uS/cm
J04d 7/24/2008 8:53:00 AM FIELD pH 7.48 SU
J04d 7/24/2008 8:53:00 AM FIELD PipeDischargeRate 1.29 cfs
J04d 7/24/2008 8:53:00 AM FIELD PipeWaterHt 2.15 ft
J04d 7/24/2008 8:53:00 AM FIELD PipeWaterWd 10 ft
J04d 7/24/2008 8:53:00 AM FIELD WaterTemperature 21.98 deg C
J04d 7/30/2008 9:50:00 AM FIELD DO 6.97 mg/L
J04d 7/30/2008 9:50:00 AM FIELD DSVelocity 0.09 ft/sec
J04d 7/30/2008 9:50:00 AM FIELD EC 3613 uS/cm
J04d 7/30/2008 9:50:00 AM FIELD pH 7.58 SU
J04d 7/30/2008 9:50:00 AM FIELD PipeDischargeRate 1.8 cfs
J04d 7/30/2008 9:50:00 AM FIELD PipeWaterHt 2 ft
J04d 7/30/2008 9:50:00 AM FIELD PipeWaterWd 10 ft
J04d 7/30/2008 9:50:00 AM FIELD WaterTemperature 22.52 deg C
J04d 8/4/2008 8:35:00 AM FIELD DSVelocity 0.11 ft/sec
J04d 8/4/2008 8:35:00 AM FIELD PipeWaterHt 2.4 ft
J04d 8/4/2008 8:35:00 AM FIELD WaterTemperature 23.4 deg C
J04d 8/11/2008 8:45:00 AM FIELD DO 5.24 mg/L
J04d 8/11/2008 8:45:00 AM FIELD DSVelocity 0.15 ft/sec
J04d 8/11/2008 8:45:00 AM FIELD EC 3736 uS/cm
J04d 8/11/2008 8:45:00 AM FIELD pH 7.31 SU
J04d 8/11/2008 8:45:00 AM FIELD PipeDischargeRate 1.65 cfs
J04d 8/11/2008 8:45:00 AM FIELD PipeWaterHt 1.1 ft
J04d 8/11/2008 8:45:00 AM FIELD PipeWaterWd 10 ft
J04d 8/11/2008 8:45:00 AM FIELD WaterTemperature 22.37 deg C
J04d 8/20/2008 8:55:00 AM FIELD DO 8.86 mg/L
J04d 8/20/2008 8:55:00 AM FIELD DSVelocity 0 ft/sec
J04d 8/20/2008 8:55:00 AM FIELD EC 3657 uS/cm
J04d 8/20/2008 8:55:00 AM FIELD pH 7.66 SU
J04d 8/20/2008 8:55:00 AM FIELD PipeDischargeRate 0 cfs
J04d 8/20/2008 8:55:00 AM FIELD PipeWaterHt 2.5 ft
J04d 8/20/2008 8:55:00 AM FIELD PipeWaterWd 7 ft
J04d 8/20/2008 8:55:00 AM FIELD WaterTemperature 21.75 deg C

0034318



J04d 8/21/2008 8:50:00 AM FIELD DO 7.54 mg/L
J04d 8/21/2008 8:50:00 AM FIELD DSVelocity 0.02 ft/sec
J04d 8/21/2008 8:50:00 AM FIELD EC 3688 uS/cm
J04d 8/21/2008 8:50:00 AM FIELD pH 7.89 SU
J04d 8/21/2008 8:50:00 AM FIELD PipeDischargeRate 0.33 cfs
J04d 8/21/2008 8:50:00 AM FIELD PipeWaterHt 2.1 ft
J04d 8/21/2008 8:50:00 AM FIELD PipeWaterWd 7.8 ft
J04d 8/21/2008 8:50:00 AM FIELD WaterTemperature 21.72 deg C
J04d 8/25/2008 8:45:00 AM FIELD DO 10.79 mg/L
J04d 8/25/2008 8:45:00 AM FIELD DSVelocity 0.24 ft/sec
J04d 8/25/2008 8:45:00 AM FIELD EC 3945 uS/cm
J04d 8/25/2008 8:45:00 AM FIELD pH 7.55 SU
J04d 8/25/2008 8:45:00 AM FIELD PipeDischargeRate 2.61 cfs
J04d 8/25/2008 8:45:00 AM FIELD PipeWaterHt 1.7 ft
J04d 8/25/2008 8:45:00 AM FIELD PipeWaterWd 6.4 ft
J04d 8/25/2008 8:45:00 AM FIELD WaterTemperature 23.08 deg C
J04d 9/3/2008 9:53:00 AM FIELD DO 5.86 mg/L
J04d 9/3/2008 9:53:00 AM FIELD DSVelocity 0.14 ft/sec
J04d 9/3/2008 9:53:00 AM FIELD EC 3660 uS/cm
J04d 9/3/2008 9:53:00 AM FIELD pH 7.43 SU
J04d 9/3/2008 9:53:00 AM FIELD PipeDischargeRate 3.15 cfs
J04d 9/3/2008 9:53:00 AM FIELD PipeWaterHt 2.5 ft
J04d 9/3/2008 9:53:00 AM FIELD PipeWaterWd 9 ft
J04d 9/3/2008 9:53:00 AM FIELD WaterTemperature 21.82 deg C
J04d 9/10/2008 8:55:00 AM FIELD DO 6.38 mg/L
J04d 9/10/2008 8:55:00 AM FIELD DSVelocity 0.93 ft/sec
J04d 9/10/2008 8:55:00 AM FIELD EC 3838 uS/cm
J04d 9/10/2008 8:55:00 AM FIELD pH 7.75 SU
J04d 9/10/2008 8:55:00 AM FIELD PipeDischargeRate 3.12 cfs
J04d 9/10/2008 8:55:00 AM FIELD PipeWaterHt 0.61 ft
J04d 9/10/2008 8:55:00 AM FIELD PipeWaterWd 5.5 ft
J04d 9/10/2008 8:55:00 AM FIELD WaterTemperature 22.59 deg C
J04d 9/15/2008 9:30:00 AM FIELD DO 6.97 mg/L
J04d 9/15/2008 9:30:00 AM FIELD DSVelocity 1.18 ft/sec
J04d 9/15/2008 9:30:00 AM FIELD EC 3841 uS/cm
J04d 9/15/2008 9:30:00 AM FIELD pH 7.52 SU
J04d 9/15/2008 9:30:00 AM FIELD PipeDischargeRate 3.21 cfs
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J04d 9/15/2008 9:30:00 AM FIELD PipeWaterHt 0.85 ft
J04d 9/15/2008 9:30:00 AM FIELD PipeWaterWd 3.2 ft
J04d 9/15/2008 9:30:00 AM FIELD WaterTemperature 21.9 deg C
J04d 9/18/2008 8:43:00 AM FIELD DO 6.27 mg/L
J04d 9/18/2008 8:43:00 AM FIELD DSVelocity 0.84 ft/sec
J04d 9/18/2008 8:43:00 AM FIELD EC 3741 uS/cm
J04d 9/18/2008 8:43:00 AM FIELD pH 7.99 SU
J04d 9/18/2008 8:43:00 AM FIELD PipeDischargeRate 1.93 cfs
J04d 9/18/2008 8:43:00 AM FIELD PipeWaterHt 0.74 ft
J04d 9/18/2008 8:43:00 AM FIELD PipeWaterWd 3.1 ft
J04d 9/18/2008 8:43:00 AM FIELD WaterTemperature 22.78 deg C
J04 6/2/2008 9:07:00 AM FIELD DSVelocity 0.15 ft/sec
J04 6/2/2008 9:07:00 AM FIELD PipeDischargeRate 1.7316 cfs
J04 6/2/2008 9:07:00 AM FIELD PipeWaterHt 1.48 ft
J04 6/2/2008 9:07:00 AM FIELD PipeWaterWd 7.8 ft
J04 6/2/2008 9:07:00 AM FIELD WaterTemperature 19.7 deg C
J04 6/12/2008 8:04:00 AM FIELD DSVelocity 0.12 ft/sec
J04 6/12/2008 8:04:00 AM FIELD PipeDischargeRate 1.25 cfs
J04 6/12/2008 8:04:00 AM FIELD PipeWaterHt 1.6 ft
J04 6/12/2008 8:04:00 AM FIELD PipeWaterWd 6.5 ft
J04 6/12/2008 8:04:00 AM FIELD WaterTemperature 20.3 deg C
J04 6/18/2008 7:34:00 AM FIELD Chlorine 0.08 mg/L
J04 6/18/2008 7:34:00 AM FIELD DSVelocity 0.19 ft/sec
J04 6/18/2008 7:34:00 AM FIELD pH 7.65 SU
J04 6/18/2008 7:34:00 AM FIELD PipeDischargeRate 2.461 cfs
J04 6/18/2008 7:34:00 AM FIELD PipeWaterHt 1.65 ft
J04 6/18/2008 7:34:00 AM FIELD PipeWaterWd 7.85 ft
J04 6/18/2008 7:34:00 AM FIELD WaterTemperature 21 deg C
J04 6/23/2008 7:50:00 AM FIELD DSVelocity 0.18 ft/sec
J04 6/23/2008 7:50:00 AM FIELD PipeDischargeRate 2.54 cfs
J04 6/23/2008 7:50:00 AM FIELD PipeWaterHt 1.68 ft
J04 6/23/2008 7:50:00 AM FIELD PipeWaterWd 8.4 ft
J04 6/23/2008 7:50:00 AM FIELD WaterTemperature 21.7 deg C
J04 6/26/2008 8:55:00 AM FIELD DO 7.02 mg/L
J04 6/26/2008 8:55:00 AM FIELD EC 3514 uS/cm
J04 6/26/2008 8:55:00 AM FIELD pH 7.26 SU
J04 6/26/2008 8:55:00 AM FIELD PipeDischargeRate 1.97 cfs

0034320



J04 6/26/2008 8:55:00 AM FIELD PipeLeafTime 40.68 sec/6 ft
J04 6/26/2008 8:55:00 AM FIELD PipeWaterHt 1.67 ft
J04 6/26/2008 8:55:00 AM FIELD PipeWaterWd 8 ft
J04 6/26/2008 8:55:00 AM FIELD WaterTemperature 21.05 deg C
J04 6/26/2008 8:56:00 AM FIELD DO 7.02 mg/L
J04 6/26/2008 8:56:00 AM FIELD EC 3514 uS/cm
J04 6/26/2008 8:56:00 AM FIELD pH 7.26 SU
J04 6/26/2008 8:56:00 AM FIELD WaterTemperature 21.05 deg C
J04 7/1/2008 9:45:00 AM FIELD DSVelocity 0.18 ft/sec
J04 7/1/2008 9:45:00 AM FIELD PipeWaterHt 1.7 ft
J04 7/1/2008 9:45:00 AM FIELD PipeWaterWd 8 ft
J04 7/1/2008 9:45:00 AM FIELD WaterTemperature 21.6 deg C
J04 7/9/2008 8:30:00 AM FIELD PipeDischargeRate 3.48 cfs
J04 7/9/2008 8:30:00 AM FIELD PipeLeafTime 24 sec/6 ft
J04 7/9/2008 8:30:00 AM FIELD PipeWaterHt 1.6 ft
J04 7/9/2008 8:30:00 AM FIELD PipeWaterWd 8.7 ft
J04 7/9/2008 8:30:00 AM FIELD WaterTemperature 21.8 deg C
J04 7/15/2008 8:35:00 AM FIELD Chlorine 0.1 mg/L
J04 7/15/2008 8:35:00 AM FIELD DO 8.82 mg/L
J04 7/15/2008 8:35:00 AM FIELD EC 3409 uS/cm
J04 7/15/2008 8:35:00 AM FIELD pH 7.32 SU
J04 7/15/2008 8:35:00 AM FIELD PipeDischargeRate 7.425 cfs
J04 7/15/2008 8:35:00 AM FIELD PipeLeafTime 10 sec/6 ft
J04 7/15/2008 8:35:00 AM FIELD PipeWaterHt 1.65 ft
J04 7/15/2008 8:35:00 AM FIELD PipeWaterWd 7.5 ft
J04 7/15/2008 8:35:00 AM FIELD WaterTemperature 21.87 deg C
J04 7/15/2008 8:40:00 AM FIELD Chlorine 0.1 mg/L
J04 7/15/2008 8:40:00 AM FIELD DO 8.82 mg/L
J04 7/15/2008 8:40:00 AM FIELD EC 3409 uS/cm
J04 7/15/2008 8:40:00 AM FIELD pH 7.37 SU
J04 7/15/2008 8:40:00 AM FIELD PipeDischargeRate 7.425 cfs
J04 7/15/2008 8:40:00 AM FIELD PipeLeafTime 10 sec/6 ft
J04 7/15/2008 8:40:00 AM FIELD PipeWaterHt 1.65 ft
J04 7/15/2008 8:40:00 AM FIELD PipeWaterWd 7.5 ft
J04 7/15/2008 8:40:00 AM FIELD WaterTemperature 21.87 deg C
J04 7/21/2008 9:15:00 AM FIELD PipeDischargeRate 3.1875 cfs
J04 7/21/2008 9:15:00 AM FIELD PipeLeafTime 24 sec/6 ft
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J04 7/21/2008 9:15:00 AM FIELD PipeWaterHt 1.7 ft
J04 7/21/2008 9:15:00 AM FIELD PipeWaterWd 7.5 ft
J04 7/21/2008 9:15:00 AM FIELD WaterTemperature 21.4 deg C
J04 7/24/2008 8:11:00 AM FIELD DO 7.08 mg/L
J04 7/24/2008 8:11:00 AM FIELD DSVelocity 0.13 ft/sec
J04 7/24/2008 8:11:00 AM FIELD EC 3508 uS/cm
J04 7/24/2008 8:11:00 AM FIELD pH 7.23 SU
J04 7/24/2008 8:11:00 AM FIELD PipeDischargeRate 1.55 cfs
J04 7/24/2008 8:11:00 AM FIELD PipeWaterHt 1.55 ft
J04 7/24/2008 8:11:00 AM FIELD PipeWaterWd 7.7 ft
J04 7/24/2008 8:11:00 AM FIELD WaterTemperature 21.74 deg C
J04 7/30/2008 8:20:00 AM FIELD DO 9.23 mg/L
J04 7/30/2008 8:20:00 AM FIELD DSVelocity 0.14 ft/sec
J04 7/30/2008 8:20:00 AM FIELD EC 3456 uS/cm
J04 7/30/2008 8:20:00 AM FIELD pH 7.3 SU
J04 7/30/2008 8:20:00 AM FIELD PipeDischargeRate 1.63 cfs
J04 7/30/2008 8:20:00 AM FIELD PipeWaterHt 1.55 ft
J04 7/30/2008 8:20:00 AM FIELD PipeWaterWd 7.5 ft
J04 7/30/2008 8:20:00 AM FIELD WaterTemperature 22.36 deg C
J04 8/11/2008 8:11:00 AM FIELD DO 7.01 mg/L
J04 8/11/2008 8:11:00 AM FIELD DSVelocity 0.15 ft/sec
J04 8/11/2008 8:11:00 AM FIELD EC 3573 uS/cm
J04 8/11/2008 8:11:00 AM FIELD pH 7.3 SU
J04 8/11/2008 8:11:00 AM FIELD PipeDischargeRate 1.85 cfs
J04 8/11/2008 8:11:00 AM FIELD PipeWaterHt 1.51 ft
J04 8/11/2008 8:11:00 AM FIELD PipeWaterWd 8.15 ft
J04 8/11/2008 8:11:00 AM FIELD WaterTemperature 22.23 deg C
J04 8/20/2008 8:15:00 AM FIELD DO 10.21 mg/L
J04 8/20/2008 8:15:00 AM FIELD DSVelocity 0.15 ft/sec
J04 8/20/2008 8:15:00 AM FIELD EC 3485 uS/cm
J04 8/20/2008 8:15:00 AM FIELD pH 7.36 SU
J04 8/20/2008 8:15:00 AM FIELD PipeDischargeRate 1.7 cfs
J04 8/20/2008 8:15:00 AM FIELD PipeWaterHt 1.51 ft
J04 8/20/2008 8:15:00 AM FIELD PipeWaterWd 7.5 ft
J04 8/20/2008 8:15:00 AM FIELD WaterTemperature 21.69 deg C
J04 8/21/2008 8:17:00 AM FIELD DO 7.8 mg/L
J04 8/21/2008 8:17:00 AM FIELD DSVelocity 0.16 ft/sec
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J04 8/21/2008 8:17:00 AM FIELD EC 3367 uS/cm
J04 8/21/2008 8:17:00 AM FIELD pH 7.58 SU
J04 8/21/2008 8:17:00 AM FIELD PipeDischargeRate 1.81 cfs
J04 8/21/2008 8:17:00 AM FIELD PipeWaterHt 1.51 ft
J04 8/21/2008 8:17:00 AM FIELD PipeWaterWd 7.5 ft
J04 8/21/2008 8:17:00 AM FIELD WaterTemperature 21.72 deg C
J04 8/25/2008 8:02:00 AM FIELD Chlorine 0.08 mg/L
J04 8/25/2008 8:02:00 AM FIELD DO 11.9 mg/L
J04 8/25/2008 8:02:00 AM FIELD DSVelocity 0.19 ft/sec
J04 8/25/2008 8:02:00 AM FIELD EC 3249 uS/cm
J04 8/25/2008 8:02:00 AM FIELD pH 7.2 SU
J04 8/25/2008 8:02:00 AM FIELD PipeDischargeRate 2.1 cfs
J04 8/25/2008 8:02:00 AM FIELD PipeWaterHt 1.48 ft
J04 8/25/2008 8:02:00 AM FIELD PipeWaterWd 7.5 ft
J04 8/25/2008 8:02:00 AM FIELD WaterTemperature 22.51 deg C
J04 9/3/2008 9:38:00 AM FIELD DO 5.4 mg/L
J04 9/3/2008 9:38:00 AM FIELD DSVelocity 0.15 ft/sec
J04 9/3/2008 9:38:00 AM FIELD EC 5061 uS/cm
J04 9/3/2008 9:38:00 AM FIELD pH 6.73 SU
J04 9/3/2008 9:38:00 AM FIELD PipeDischargeRate 1.51875 cfs
J04 9/3/2008 9:38:00 AM FIELD PipeWaterHt 1.5 ft
J04 9/3/2008 9:38:00 AM FIELD PipeWaterWd 6.75 ft
J04 9/3/2008 9:38:00 AM FIELD WaterTemperature 22.95 deg C
J04 9/10/2008 8:15:00 AM FIELD Chlorine 0.2 mg/L
J04 9/10/2008 8:15:00 AM FIELD DO 6.75 mg/L
J04 9/10/2008 8:15:00 AM FIELD DSVelocity 0.19 ft/sec
J04 9/10/2008 8:15:00 AM FIELD EC 3401 uS/cm
J04 9/10/2008 8:15:00 AM FIELD pH 7.59 SU
J04 9/10/2008 8:15:00 AM FIELD PipeDischargeRate 2.39 cfs
J04 9/10/2008 8:15:00 AM FIELD PipeWaterHt 1.55 ft
J04 9/10/2008 8:15:00 AM FIELD PipeWaterWd 8.1 ft
J04 9/10/2008 8:15:00 AM FIELD WaterTemperature 21.85 deg C
J04 9/15/2008 8:55:00 AM FIELD DO 7.24 mg/L
J04 9/15/2008 8:55:00 AM FIELD DSVelocity 0.17 ft/sec
J04 9/15/2008 8:55:00 AM FIELD EC 3540 uS/cm
J04 9/15/2008 8:55:00 AM FIELD pH 7.26 SU
J04 9/15/2008 8:55:00 AM FIELD PipeDischargeRate 2.04 cfs
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J04 9/15/2008 8:55:00 AM FIELD PipeWaterHt 1.5 ft
J04 9/15/2008 8:55:00 AM FIELD PipeWaterWd 8 ft
J04 9/15/2008 8:55:00 AM FIELD WaterTemperature 21.62 deg C
J04 9/18/2008 8:05:00 AM FIELD DO 6.88 mg/L
J04 9/18/2008 8:05:00 AM FIELD DSVelocity 0.13 ft/sec
J04 9/18/2008 8:05:00 AM FIELD EC 3349 uS/cm
J04 9/18/2008 8:05:00 AM FIELD pH 7.83 SU
J04 9/18/2008 8:05:00 AM FIELD PipeDischargeRate 1.52 cfs
J04 9/18/2008 8:05:00 AM FIELD PipeWaterHt 1.5 ft
J04 9/18/2008 8:05:00 AM FIELD PipeWaterWd 7.8 ft
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.62 7.27-8.3 23.08 15.9 13.3 0.02 1.46 5.5 0.35 2.92 0.12 37.12 300,000 80,000 52,000 129 17.23 36.1 10 90 13 70 9 2.9
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion 1707.86 1512.89 49.62 379.3 37.44 19.1 280.01
Criterion 6 CTR Chronic Criterion 554.01 168.04 29.28 382.4 6.25 10.91
Criterion 7 LC50 for Toxicity Test Organism 450 570 5000 43000

Targeted Site Random Site

Random LNJ03P01 6/19/2003 11:08 Aliso Creek N 33.528W 117.7 0.343 9.35 7.82 19.51 5.41 20 804 <0.02 0.12 2.8 0.08 0.96 0.08 11 <5 149,000 77,000 416,000 <5.0 <5.0 <5.0 <5.0 <8.00 26 4.6 52 <2.00 3 <2.00
Random LNJ03P01 7/10/2003 09:00 Aliso Creek N 33.528W 117.7 1.89 8.15 7.62 20.85 3.96 23 538 <0.02 2.32 2.5 0.15 2 0.04 <5 <5 12,250 3,950 8,300 <5.0 <5.0 <5.0 <5.0 <8.00 20 21 38 <2.00 2.4 <2.00
Random LNJ03P01 8/27/2003 13:12 Aliso Creek N 33.528W 117.7 1.536 9.49 7.56 23.74 2.7 27 1214 <0.02 <0.02 1.3 <0.05 0.3 0.06 5 <5 2,900 2,600 3,700 82 <5.0 <5.0 44 <8.00 18 6.1 52 <2.00 3.2 <2.00
Random LNJ03P01 7/8/2004 10:45 Aliso Creek N 33.528W 117.7 0.05 7.79 20.52 4.38 24 1104 0.29 3.8 1.59 0.03 8 9,900 6,200 8,450 NR NR NR NR NR <8.00 28 12 58 <2.00 3 <2.00 DO and EC probes not working
Random LNJ03P01 7/27/2004 12:00 Aliso Creek N 33.528W 117.7 2.7 7.7 3093 7.61 23.39 4.09 31 964 0.51 2 0.28 1.39 <0.02 7 133,000 106,000 13,000 NR NR NR NR NR <8.00 25 9.4 32 <2.00 2.4 <2.00 lots of organic debris, clear water, small fish in pond
Random LNJ03P01 9/15/2004 12:30 Aliso Creek N 33.528W 117.7 0.05 7.36 3475 7.35 22.24 6.9 1116 0.13 3.4 1.26 0.03 14 39,000 26,000 7,900 NR NR NR NR NR <8.00 39 520 190 <2.00 16 <2.00
Random LNJ03P01 5/12/2005 08:50 Aliso Creek N 33.528W 117.7 1.525 8.23 3992 7.62 17.9 1.17 22 1375 <0.02 0.13 4 <0.05 0.69 <0.02 23 <5 60,000 1,800 1,800 NR NR NR NR NR 0.64 52 4.3 29 <0.50 5.9 <0.50 Nothing unusual.
Random LNJ03P01 7/12/2005 11:25 Aliso Creek N 33.528W 117.7 0.96 8.21 3546 7.45 21.98 2.31 27 1175 <0.02 0.18 4 0.07 1.7 0.04 7 <5 17,000 33,000 2,500 NR NR NR NR NR 0.95 42 4.9 26 <0.50 3.8 <0.50 Nothing unusual.
Random LNJ03P01 8/16/2005 09:25 Aliso Creek N 33.528W 117.7 1.031 8.1 2862 7.64 20.81 3.12 22 1040 <0.02 0.05 3.6 <0.05 1.31 0.04 <5 <5 150,000 23,000 6,000 NR NR NR NR NR <0.50 32 3.9 17 <0.50 2.6 <0.50 Living copepods and flatworms in the sample.  City of Laguna Niguel sampled Bacti at 9:50.
Random LNJ03P01 6/6/2006 07:15 Aliso Creek N 33.528W 117.7 0.523 8.1 3443 7.36 19.74 1.86 20 1190 <0.02 0.31 3.8 0.07 1.36 <0.02 <5 <1 54,000 11,200 8,800 <2.0 <1.0 <3.0 <1.0 <1.0 0.53 39 5.4 23 <0.50 4.1 <0.50 Grab Bac-t at 08:15. Very slow flowrate.
Random LNJ03P01 7/25/2006 07:15 Aliso Creek N 33.528W 117.7 2.7 6.93 2807 7.27 22.82 3.18 24 885 <0.02 2.07 5.2 0.07 2.93 0.04 8 <5 55,000 27,000 7,900 5.5 <1.0 213 <3.0 <1.0 0.52 25 3.1 16 <0.50 1.1 <0.50 Grab bac-t at 8:00. High Ammonia. No Rec H20 nearby to measure impacts of J03P01.
Random LNJ03P01 9/8/2006 09:25 Aliso Creek N 33.528W 117.7 2.1 8.15 3194 7.73 21.55 1.23 23 1055 <0.02 0.15 2.7 <0.05 1.19 <0.02 <5 <5 14,000 8,200 2,200 <2.0 <1.0 <3.0 <3.0 <1.0 0.52 22 2.8 8 <0.50 0.93 <0.50 Nothing unusual. L-2 nanapure and F-3
Random LNJ03P01 5/31/2007 07:28 Aliso Creek N 33.528W 117.7 1.364 8.8 3183 7.58 18.31 1.4 16 1175 0.02 0.02 2.9 0.1 1.14 0.03 <5 <5 50,000 1,700 1,800 <2.0 <1.0 <3.0 <3.0 <1.0 0.59 21 4.9 19 <0.50 3.2 <0.50 Grabbed BAC-T at 8:30AM.  Nohing Unusual.
Random LNJ03P01 8/17/2007 07:30 Aliso Creek N 33.528W 117.7 3.6 8.51 3153 7.65 21.33 2.88 22 1115 0.02 0.32 4.5 0.05 2.92 0.03 <5 <5 34,000 14,000 7,900 <2.0 <1.0 <3.0 <3.0 <1.0 0.5 26 3 20 <0.50 1.7 <0.50 Grab bac-T @ 8:20. Nothing unusual.
Random LNJ03P01 9/25/2007 07:40 Aliso Creek N 33.528W 117.7 1.309 10.47 3370 7.59 18.85 1.6 13 1230 0.02 0.66 3.9 0.05 1.19 0.02 <5 9 40,000 3,000 7,300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 35 3.1 25 <0.50 3.8 <0.50
Random LNJ03P01 6/24/2008 08:49 Aliso Creek N 33.528W 117.7 2.077 8.21 3302 7.72 20.02 1.75 21 1030 0.35 3.2 0.1 1.21 0.03 <5 <5 >9,400 3,300 3,700 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 20 2.6 14 <0.50 1.7 <0.50 Field measurement of surfactants was 0.08
Random LNJ03P01 8/29/2008 10:36 Aliso Creek N 33.528W 117.7 0.9 7.95 3299 7.79 21.86 2.08 27 1120 0.1 3.6 0.1 1.02 0.05 28,000 800 2,100 Field measurement of NH3-N was 0.02, surfactants=0.08
Random LNJ03P01 9/16/2008 11:00 Aliso Creek N 33.528W 117.7 0.8 13.54 3562 7.66 20.81 2.08 23 1095 0.16 4 0.1 1.47 0.04 26,000 360 800 Field measurement of Surfactants was .06.

Targeted LNJ03P04 5/11/2006 09:10 Aliso Creek N 33.545W 117.7 0.111 12.17 2520 7.67 18.1 8.78 19 880 <0.02 0.5 4.2 0.75 1.59 0.03 <5 <5 63,000 20,000 8,100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 120 9.3 40 <0.50 14 <0.50 High Surfactants (.75,.95). GPS N 33.54596, W 117.70348.
Targeted LNJ03P04 6/16/2006 09:20 Aliso Creek N 33.545W 117.7 0.096 6.45 2450 6.62 20.46 4.95 28 935 <0.02 1.2 4.8 0.19 1.74 0.05 8 <5 720,000 460,000 43,000 <2.0 <1.0 402 <3.0 <1.0 <0.50 130 5.1 79 <0.50 12 <0.50 Low PH (6.62). High Ammonia (1.20). Grabed receiving water sample from Laguna Niguel Lake 10 ft. fro
Targeted LNJ03P04 7/19/2006 08:55 Aliso Creek N 33.545W 117.7 0.329 8.69 1785 7.44 23 5.67 28 500 <0.02 4 6.2 <0.05 3.58 0.05 6 <5 220,000 68,000 33,000 <2.0 <1.0 <3.0 <3.0 <1.0 0.8 19 6.1 16 <0.50 1.1 <0.50 Lots of trash. High NH3-N, Nitrates, Phosphates. Grabbed rec H2O sample 5' from J03P04 outlet to Lag
Targeted LNJ03P04 8/8/2006 08:55 Aliso Creek N 33.545W 117.7 0.4 7.66 2212 7.69 21.74 3.52 23 880 <0.02 0.2 2.3 0.08 1.3 <0.02 7 <5 98,000 71,000 35,000 39.1 46.9 <3.0 <3.0 <1.0 <0.50 65 4 11 <0.50 2.2 <0.50 Black snails in pipe discharge. Nothing unusual.
Targeted LNJ03P04 9/14/2006 09:00 Aliso Creek N 33.545W 117.7 0.18 7 1930 7.73 21.66 5 20 685 <0.02 10.2 14.7 <0.05 2.93 <0.02 7 <5 160,000 120,000 73,000 10.1 <1.0 23.5 <3.0 <1.0 <0.50 32 4.1 13 <0.50 1.5 <0.50 Lots of trash.  High Ammonia and nitrate.  Grabbed receiving water from lake at 0950, 5' from J03P04
Targeted LNJ03P04 5/8/2007 09:50 Aliso Creek N 33.545W 117.7 1.02 8.52 2736 7.56 18.44 10.8 32 800 0.02 2.07 6.2 0.05 2.59 0.06 23 <5 83,000 19,000 105,000 54.7 <1.0 112.8 <3.0 <1.0 0.63 80 19 79 <0.50 11 <0.50 Two exceedances- Ammonia (2.07 mg/L) & Nitrate (6.2 mg/L).
Targeted LNJ03P04 6/8/2007 09:05 Aliso Creek N 33.545W 117.7 0.342 8.46 2283 7.75 8.52 7.09 21 875 0.02 1.37 5 0.08 2.18 0.06 13 <5 63,000 8,700 17,000 31.5 <1.0 67.3 <3.0 <1.0 <0.50 60 5.4 20 <0.50 2.2 <0.50 Found a dead rat in pipe outlet.  Ammonia Excedance (1.37). Groundwater exfiltration near pipe disch
Targeted LNJ03P04 7/17/2007 10:10 Aliso Creek N 33.545W 117.7 0.186 7.72 2133 7.88 21.31 7.03 27 700 0.02 0.4 2.3 0.18 2.61 0.06 8 <5 150,000 57,000 23,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 43 4.4 15 <0.50 2.2 <0.50 Water is tea colored.
Targeted LNJ03P04 8/3/2007 08:50 Aliso Creek N 33.545W 117.7 0.524 6.8 1991 7.7 22.73 8.63 25 655 0.02 1.16 3.4 2.8 2.81 0.34 13 <5 280,000 160,000 40,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 39 8 22 <0.50 4 <0.50 Chlorine and surfactant exceedence. Called Jean Jambon of Laguna Niguel. Some suds at pipe outlet. N
Targeted LNJ03P04 9/6/2007 09:24 Aliso Creek N 33.545W 117.7 0.323 7.56 2129 7.94 22.55 8.97 27 705 0.02 5.2 4.6 0.07 3.59 0.06 22 <5 42,000 13,000 5,000 27.3 <1.0 <3.0 <3.0 <1.0 <0.50 34 3 13 <0.50 1.2 <0.50 Ammonia and phosphate exceedences.Small crayfish in pipe discharge.
Targeted LNJ03P04 5/8/2008 09:05 Aliso Creek N 33.545W 117.7 0.276 8.26 2578 7.83 17.05 8.1 17 825 1.59 3.4 0.12 1.4 0.03 19 <5 >940,000 12,700 7,000 93.8 <1.0 82.1 <3.0 <1.0 <0.50 58 3.6 13 <0.50 2 <0.50 NH3-N exceedance. Groundwater perculating out of ground next to channel outlet. EC@8630. PH 5.02.
Targeted LNJ03P04 6/10/2008 08:40 Aliso Creek N 33.545W 117.7 0.332 12.58 1972 7.79 19.31 3.79 18 585 7.3 3.2 0.11 1.72 0.6 6 <5 33,000 1,200 5,200 <10.0 <10.0 <10.0 78 14 <0.50 20 5.1 15 <0.50 2.2 <0.50 Cl and NH3-N exceedances. Called Grant Sharp (OC) and Jean Janline of Laguna Niguel regarding exceed
Targeted LNJ03P04 7/9/2008 09:15 Aliso Creek N 33.545W 117.7 0.266 7.62 2114 8.11 21.19 5.33 21 685 0.19 2.3 0.12 0.89 0.03 8 <5 >84,000 23,000 21,000 85 <10.0 <10.0 <10.0 <10.0 <0.50 41 3.7 9.9 <0.50 1 <0.50 Nothing unusual.  Groundwater spring still flowing.
Targeted LNJ03P04 8/6/2008 08:54 Aliso Creek N 33.545W 117.7 0.14 7.83 2210 7.98 21.69 3.82 26 1250 0.16 2.9 0.38 1.18 0.05 <5 <5 >90,000 21,000 29,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 25 3.3 6.3 <0.50 1.1 <0.50 Surfactants exceedance. Called Grant Sharp (ERD) and Jean Jambon/Julie Comella of Laguna Niguel. Per
Targeted LNJ03P04 9/4/2008 09:30 Aliso Creek N 33.545W 117.7 0.132 7.99 2475 8.07 22.08 14.8 25 900 0.42 3.7 0.11 0.3 0.19 200,000 27,000 13,100 Cl2 exceedance.  Field measurement of PO4 was .20.  Called Jean Jambone of Laguna Niguel.

Random LNJ03P05 5/11/2006 11:10 Aliso Creek N 33.546W 117.7 0.083 13.5 2240 7.88 18.67 8.91 25 765 <0.02 0.22 3.3 <0.05 0.67 0.04 18 <5 23,000 7,000 2,100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 53 8.5 25 <0.50 3.7 <0.50 GPS N 33.54660, W 117.70351.
Random LNJ03P05 6/16/2006 12:10 Aliso Creek N 33.546W 117.7 0.056 9.12 2419 7.7 20.87 3.71 36 1750 <0.02 0.48 4 0.85 1.13 0.05 <5 <5 43,000 13,000 3,600 <2.0 <1.0 37.4 <3.0 <1.0 <0.50 130 8.3 62 <0.50 6.9 <0.50 High Surfactants (.85). Called Jean Jambon of Laguna Niguel regarding exceedence. Jean to recon area
Random LNJ03P05 7/19/2006 11:20 Aliso Creek N 33.546W 117.7 0.051 9.41 3800 7.8 23.78 3.07 32 1215 <0.02 0.04 3.3 0.08 0.92 0.04 7 <5 68,000 67,000 25,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 78 6.5 26 <0.50 3.3 <0.50 Took physicals from bucket. Nothing unusual.
Random LNJ03P05 8/8/2006 10:20 Aliso Creek N 33.546W 117.7 0.103 7.88 3096 7.7 22.48 4.01 26 1285 <0.02 0.08 2.2 0.1 1.1 0.04 6 <5 330,000 140,000 45,000 <2.0 <1.0 48800 <3.0 <1.0 0.58 73 7.8 34 <0.50 6 <0.50 Meas. Phys. in bucket. Evidence of recent surfactants discharge at pipe outlet. Suds and perfume fra
Random LNJ03P05 9/14/2006 11:00 Aliso Creek N 33.546W 117.7 0.06 7.34 3318 7.57 21.54 3.16 24 1500 <0.02 0.72 4.1 0.25 1.48 0.04 <5 <5 56,000 42,000 6,000 17.3 <1.0 37.5 <3.0 <1.0 <0.50 81 11 29 <0.50 4.1 <0.50 High ammonia.
Random LNJ03P05 5/8/2007 11:15 Aliso Creek N 33.546W 117.7 0.064 9.92 3952 7.86 18 8.3 36 1450 0.02 0.07 1.6 0.05 0.9 0.04 11 <5 43,000 13,000 10,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 97 7.9 54 <0.50 8.3 <0.50 Nothing unusual.
Random LNJ03P05 6/8/2007 10:55 Aliso Creek N 33.546W 117.7 0.084 8.02 2769 7.46 19.4 8.08 23 950 0.02 6.7 6.4 0.09 3.96 0.06 23 <5 220,000 37,000 16,000 <2.0 <1.0 96.9 <3.0 <1.0 <0.50 49 6.8 27 <0.50 2.9 <0.50 Ammonia Excedance (6.7).  Nitrate Excedance (6.4). Phosphate Excedance (3.96).  Called Grant, James,
Random LNJ03P05 7/17/2007 11:47 Aliso Creek N 33.546W 117.7 0.06 8.02 2810 7.84 22.01 13.7 28 1125 0.02 0.65 2.9 0.05 1.31 0.07 10 <5 63,000 4,900 11,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 41 4.6 17 <0.50 1.7 <0.50 Water is tea colored.
Random LNJ03P05 8/3/2007 11:05 Aliso Creek N 33.546W 117.7 0.108 8.19 2556 7.98 23.44 2.8 28 910 0.02 0.37 1.8 0.28 1.76 0.05 7 <5 380,000 200,000 68,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 39 7 16 <0.50 2 <0.50 Some foam in pipe discharge. Elevated phosphate level.
Random LNJ03P05 9/6/2007 10:54 Aliso Creek N 33.546W 117.7 0.082 8.07 2954 7.52 22.21 2.56 25 1050 0.02 0.85 2.6 0.05 2.05 0.03 7 <5 49,000 8,000 8,000 2863.5 <1.0 238.8 118.9 <1.0 <0.50 40 4.3 15 <0.50 2 <0.50 Nothing unusual.
Random LNJ03P05 5/8/2008 10:45 Aliso Creek N 33.546W 117.7 0.135 9.37 3482 7.31 16.98 8.23 18 1310 0.19 4.2 0.17 0.46 0.03 15 <5 >32,000 5,300 5,600 <2.0 <1.0 13.5 <3.0 <1.0 <0.50 130 4.4 20 <0.50 1.2 <0.50 Dead crow (skeleton) at pipe outlet.
Random LNJ03P05 6/10/2008 10:18 Aliso Creek N 33.546W 117.7 0.09 13.82 3057 7.59 19.04 4.13 20 1150 0.39 2.8 0.15 0.86 0.03 7 <5 300,000 14,000 23,000 12 <10.0 610 72 <10.0 <0.50 46 6.2 23 <0.50 2.9 <0.50 Nothing unusual.
Random LNJ03P05 7/9/2008 10:43 Aliso Creek N 33.546W 117.7 0.077 8.2 2712 7.77 21.83 15.4 21 900 0.1 2 0.72 0.89 0.1 17 <5 33,000 7,200 22,000 <10.0 <10.0 35 <10.0 <10.0 <0.50 38 9.3 15 <0.50 1.8 <0.50 Water is slightly turbid.  Field measurement of NH3-N was 0.09.  Surfactants exceedance.  Called  Gr
Random LNJ03P05 8/6/2008 10:38 Aliso Creek N 33.546W 117.7 0.005 9.48 3088 8.08 22.56 3.66 29 1100 0.1 2 0.1 0.77 0.03 <5 <5 24,000 5,800 5,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 55 5.8 14 <0.50 1.7 <0.50 Field measurement of surfactants=0.07, NH3-N=0.06, Nitrate=1.8.
Random LNJ03P05 9/4/2008 11:03 Aliso Creek N 33.546W 117.7 0.063 8.93 3336 8.06 22.82 5.38 28 1180 0.1 2.6 0.18 0.66 0.16 37,000 10,000 9,800 Cl exceedance.  Called Jean Jambone of Laguna Niguel.

Targeted LNJ03P13 5/11/2006 07:20 Aliso Creek N 33.552W 117.7 0.56 7.95 4967 7.44 17.89 0.47 18 2050 <0.02 0.27 4.7 0.06 0.24 0.03 19 <5 15,000 3,100 340 13.7 <1.0 <3.0 <3.0 <1.0 <0.50 390 3.6 190 <0.50 47 <0.50 Grab bac-t at 08:40. GPS N 33.55214, W 117.70987. Some foam.
Targeted LNJ03P13 6/16/2006 07:30 Aliso Creek N 33.552W 117.7 1.75 6.69 4004 7.11 18.66 0.49 20 1895 <0.02 0.61 6.7 <0.05 0.48 0.03 <5 <5 34,000 3,400 1,500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 260 2.8 120 <0.50 18 <0.50 Grab bac-t at 8:40. High Nitrates (6.7).
Targeted LNJ03P13 7/19/2006 07:20 Aliso Creek N 33.552W 117.7 0.321 7.69 3719 7.25 21.81 1.1 22 1425 <0.02 1.02 5.3 <0.05 0.65 0.06 <5 <5 19,000 12,000 4,700 <2.0 <1.0 175 <3.0 <1.0 <0.50 180 2.9 63 <0.50 4.6 <0.50 Some scum and foam. Grab bac-t at 8:15.
Targeted LNJ03P13 8/8/2006 07:20 Aliso Creek N 33.552W 117.7 0.463 8.54 3608 7.33 19.64 1.11 22 1435 <0.02 1.45 6.4 0.06 0.46 0.04 <5 <5 43,000 7,900 5,600 19.8 <1.0 <3.0 <3.0 <1.0 0.55 220 3 76 <0.50 7.5 <0.50 Measured physicals from bucket. Grab bac-t at 8:10. High ammonia and nitrates.
Targeted LNJ03P13 9/14/2006 07:25 Aliso Creek N 33.552W 117.7 0.462 6.01 3470 7.62 20.94 0.71 18 1455 <0.02 0.71 5.5 0.1 0.35 0.09 <5 <5 36,000 13,000 2,000 22.5 <1.0 14.8 <3.0 <1.0 <0.50 160 3.2 57 <0.50 5.3 <0.50 Some foam.  Grab Bac-t at 0810.
Targeted LNJ03P13 5/8/2007 07:50 Aliso Creek N 33.552W 117.7 0.436 8.35 5155 7.07 15.7 0.35 21 2050 0.02 0.32 3.2 0.05 0.46 0.03 <5 <5 14,000 610 230 19.1 <1.0 <3.0 <3.0 <1.0 <0.50 180 2.8 110 <0.50 13 <0.50 Grab Bac-T @ 09:25 hrs. No exceedances.
Targeted LNJ03P13 6/8/2007 07:30 Aliso Creek N 33.552W 117.7 0.349 6.58 4266 7.37 16.95 0.71 16 2325 0.02 0.15 6.1 0.05 0.48 0.03 <5 <5 8,200 220 2,800 7.2 <1.0 <3.0 <3.0 <1.0 <0.50 170 3.1 97 <0.50 12 <0.50 Grabbed BAC-T at 8:30AM.  Nitrate Excedance (6.1).
Targeted LNJ03P13 7/17/2007 08:00 Aliso Creek N 33.552W 117.7 0.42 5.82 3650 7.45 20.69 1.83 22 1400 0.02 0.46 4.8 0.06 0.68 0.05 <5 <5 29,000 3,500 8,800 101.1 <1.0 <3.0 <3.0 <1.0 <0.50 120 2.6 57 <0.50 12 <0.50 Grab Bac-t @ 09:25. Nothing unusual
Targeted LNJ03P13 8/3/2007 07:21 Aliso Creek N 33.552W 117.7 0.64 6.27 3531 7.58 21.53 1.26 21 1400 0.02 0.64 4.9 0.1 0.66 0.03 <5 <5 24,000 9,000 11,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 120 2.5 52 <0.50 8 <0.50 Grab Bact-T @ 8:25
Targeted LNJ03P13 9/6/2007 07:35 Aliso Creek N 33.552W 117.7 0.42 7.08 4117 7.75 21.44 0.33 20 1690 0.02 0.13 5 0.05 0.3 0.04 <5 <5 24,000 1,100 800 11.1 <1.0 <3.0 <3.0 <1.0 <0.50 86 1.9 35 <0.50 4.4 <0.50 Grab Bac-T @ 8:30. Nothing unusual
Targeted LNJ03P13 5/8/2008 07:30 Aliso Creek N 33.552W 117.7 0.756 6.32 4228 7.52 16.77 1.04 15 1690 0.56 5.7 0.11 0.24 0.05 <5 <5 >158,000 >46,000 860 30.9 <1.0 <3.0 <3.0 <1.0 0.56 160 3.3 82 <0.50 17 <0.50 Nitrate exceedance. Grab Bac-t @ 0830.
Targeted LNJ03P13 6/10/2008 07:15 Aliso Creek N 33.552W 117.7 0.33 8.18 4269 7.32 18.67 0.86 17 1680 0.63 5.1 0.12 0.45 0.03 <5 <5 30,000 460 2,900 15 <10.0 <10.0 <10.0 12 <0.50 120 2.3 63 <0.50 13 <0.50 Grab bac-t at 0825.
Targeted LNJ03P13 7/9/2008 07:17 Aliso Creek N 33.552W 117.7 0.233 6.02 4552 7.88 20.73 0.6 20 1750 0.1 4.3 0.1 0.3 0.04 <5 <5 4,900 1,330 910 87 <10.0 <10.0 <10.0 <10.0 <0.50 110 2.5 45 <0.50 9 <0.50 Grab Bac=T at 8:30 AM.  Field measurement of NH3-N was 0.02.
Targeted LNJ03P13 8/6/2008 07:27 Aliso Creek N 33.552W 117.7 0.9 7.26 4276 7.74 20.92 0.6 23 1790 0.1 3.1 0.1 0.32 0.05 <5 <5 15,000 420 1,320 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 100 2.7 37 <0.50 7.7 <0.50 Grab bac-t @ 0830. Field measurement of surfactants was 0.08, NH3-N was 0.01.
Targeted LNJ03P13 9/4/2008 07:33 Aliso Creek N 33.552W 117.7 0.495 7.14 4178 8.05 19.78 0.96 20 1770 0.1 6.6 0.1 0.3 0.31 5,800 510 950 Grab Bac-T at 8:30 AM.  Cl2 exceedance, NO3-N exceedance.  Field measurement of PO4 was .29.  Called

Targeted LNJ04@J03 7/24/2003 09:45 Aliso Creek N 33.553W 117.71028 9.3 7.37 22.13 4.91 24 614 <0.02 0.95 3.6 0.1 1.67 0.03 <5 9 12,000 3,000 5,650 <5.0 <5.0 <5.0 <5.0 <8.00 71 5.6 69 <2.00 7 <2.00
Targeted LNJ04@J03 8/19/2003 09:00 Aliso Creek N 33.553W 117.71028 10.05 7.12 25.9 9.04 1170 <0.02 0.04 1.7 <0.05 0.27 0.06 8 <5 40,000 23,000 53,000 81 <5.0 <5.0 <5.0 <8.00 100 25 80 <2.00 8.6 <2.00
Targeted LNJ04@J03 9/4/2003 13:05 Aliso Creek N 33.553W 117.71028 11.93 7.17 25.01 4.86 32 1318 <0.02 0.1 4.3 <0.05 0.24 0.03 <5 <5 8,800 6,100 7,200 129 <5.0 <5.0 160 <8.00 100 4.6 67 <2.00 9.6 <2.00
Targeted LNJ04@J03 9/12/2003 08:45 Aliso Creek N 33.553W 117.71028 7.04 7.5 21.5 5.85 936 <0.02 0.37 4.1 0.07 0.77 <0.02 6 <5 46,000 37,000 4,200 190 <5.0 <5.0 <5.0 <8.00 86 4.4 51 <2.00 5.8 <2.00
Targeted LNJ04@J03 9/18/2003 10:30 Aliso Creek N 33.553W 117.71028 7 7.58 23.16 11.9 23 842 <0.02 2.34 4.8 <0.05 0.3 0.04 <5 <5 50,000 8,200 11,400 <5.0 <5.0 <5.0 <5.0 <8.00 60 3.7 49 <2.00 5.3 <2.00
Targeted LNJ04@J03 7/8/2004 12:00 Aliso Creek N 33.553W 117.7PONDED NR NR 7.65 21.84 4.98 25 1270 <0.02 0.5 4.6 0.16 1.09 0.04 8 16,600 10,800 7,300 NR NR NR NR NR <8.00 80 6.7 72 <2.00 7.9 <2.00 DO and EC probes not working;ponded water;fish and birds in water. Nothing unusual.
Targeted LNJ04@J03 7/27/2004 13:15 Aliso Creek N 33.553W 117.7PONDED 20.72 4063 7.74 24.63 5.1 29 1132 0.61 3.2 1.36 0.04 7 89,000 61,000 9,950 NR NR NR NR NR <8.00 81 7.4 72 <2.00 8.8 <2.00 water ponded, small mosquito fish in pond, riparian veg., brownish water
Targeted LNJ04@J03 9/9/2004 12:02 Aliso Creek N 33.553W 117.71028 8.63 2979 7.48 24.21 6.72 1065 <0.01 7.1 0.1 1.97 0.13 10 52,000 27,000 9,450 NR NR NR NR NR <8.00 69 2.9 35 <2.00 7.9 <2.00
Targeted LNJ04@J03 9/23/2004 12:15 Aliso Creek N 33.553W 117.71028 21.6 3680 7.5 21.2 6.7 30 1260 0.66 4.1 1.7 0.06 8 1,040,000 71,000 20,000 NR NR NR NR NR <8.00 89 2.8 37 <2.00 9.7 <2.00
Targeted LNJ04@J03 9/30/2004 12:21 Aliso Creek N 33.553W 117.7PONDED 13.2 2848 7.7 21.1 8.5 19 1120 0.28 3.9 0.1 1.83 0.13 8 66,000 48,000 20,800 NR NR NR NR NR <8.00 84 3 54 <2.00 7.6 <2.00 ponded
Targeted LNJ04@J03 5/12/2005 10:05 Aliso Creek N 33.553W 117.7PONDED 9.28 5206 6.98 19.35 1.68 27 2090 <0.02 0.32 4.6 <0.05 0.67 <0.02 11 <5 60,000 2,700 1,400 NR NR NR NR NR 0.52 190 4.6 80 <0.50 29 <0.50 Pomded water u/s of trash boom w/ scum.
Targeted LNJ04@J03 6/8/2005 09:30 Aliso Creek N 33.553W 117.7PONDED 9.58 4458 7.08 19.84 2.42 22 1630 <0.02 0.43 4.9 0.08 0.98 0.05 6 <5 120,000 5,000 2,000 NR NR NR NR NR <0.50 160 3.9 57 <0.50 17 <0.50 Ponded water w/scum at u/s side of trash boom. No odor.//Mosquito larvae.
Targeted LNJ04@J03 7/22/2005 09:30 Aliso Creek N 33.553W 117.7PONDED 7.44 3971 7.38 23.38 2.96 36 1335 <0.02 0.45 3.7 <0.05 1.26 0.07 <5 <5 28,000 16,000 1,000 NR NR NR NR NR <0.50 110 3.5 38 <0.50 11 <0.50 Water ponded/backwater.
Targeted LNJ04@J03 8/16/2005 10:50 Aliso Creek N 33.553W 117.7PONDED 6.21 3963 7.58 22.15 39.8 29 650 <0.02 0.99 3.3 0.13 1.06 <0.02 40 <5 41,000 12,000 1,700 NR NR NR NR NR <0.50 45 1.6 10 <0.50 1.3 <0.50 Water ponded. Dense cattail growth D/S of trash boom causing backwater. High turbidity, bad odor, lo
Targeted LNJ04@J03 9/14/2005 09:55 Aliso Creek N 33.553W 117.7PONDED 9.4 3850 7.6 20.46 4.7 23 1395 <0.02 1.16 4.2 0.08 1.46 0.05 21 <5 34,000 15,000 4,000 NR NR NR NR NR <0.50 110 2.3 34 <0.50 6.5 <0.50 Water ponded.  High ammonia (1.16, 1.13).
Targeted LNJ04@J03 5/9/2006 07:30 Aliso Creek N 33.553W 117.7PONDED 8.69 5282 7.2 18.3 2.2 17 1485 <0.02 0.19 5.3 0.1 0.63 0.03 <5 <5 120,000 44,000 4,900 30.6 <1.0 <3.0 <3.0 <1.0 <0.50 160 3.2 62 <0.50 17 <0.50 Water in channel is ponded. Grab Bac-t at 08:35.
Targeted LNJ04@J03 6/13/2006 07:25 Aliso Creek N 33.553W 117.7PONDED 7.64 3788 7.64 19.01 2.47 21 1330 <0.02 0.64 3.7 0.1 1.14 0.04 <5 <5 170,000 4,300 5,300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 110 4.3 48 <0.50 15 <0.50 Grab bac-t at 08:35. Sampling site has ponded backwater from J03 and swampy area downstream. Unable 
Targeted LNJ04@J03 7/13/2006 08:45 Aliso Creek N 33.553W 117.7PONDED 5.91 4175 7.51 21.65 3.23 28 1390 <0.02 0.83 4.2 0.07 1.45 0.04 8 <5 220,000 79,000 2,800 <2.0 <1.0 29.6 <3.0 <1.0 <0.50 100 2.8 46 <0.50 4.5 <0.50 High Ammonia. Water poned due to backwater from swampy area at confluence of J04 and J03.
Targeted LNJ04@J03 8/2/2006 09:25 Aliso Creek N 33.553W 117.7PONDED 8.02 3938 6.94 23.39 3.59 25 1200 <0.02 0.62 4.2 0.07 1.35 0.07 7 <5 77,000 20,000 3,900 124 <1.0 178 <3.0 <1.0 0.5 90 4.6 26 <0.50 3.8 <0.50 Ponded backwater from swampy area DS at confluence of J03. Dead crawdad in water. Low PH.
Targeted LNJ04@J03 9/27/2006 09:45 Aliso Creek N 33.553W 117.7PONDED 8.25 3724 7.82 20.71 3.56 21 1360 <0.02 0.76 5 <0.05 1.11 0.03 5 <5 50,000 9,100 700 15.5 <1.0 97.8 <3.0 <1.0 <0.50 96 5.5 35 <0.50 9.6 <0.50 Ponded backwater from swampy area D/S at confluence with J03.  Nothing unusual.
Targeted LNJ04@J03 5/15/2007 08:00 Aliso Creek N 33.553W 117.7 1.083 7.88 3913 7.4 18.94 15 15 1500 0.02 0.45 4 0.1 1.47 0.03 24 <5 34,000 1,800 4,800 <2.0 <1.0 28.1 <3.0 <1.0 <0.50 110 4 34 <0.50 2.3 <0.50 Took sample u/s of D/W construction site at J04 outlet at La paz Rd. Grabed Bac-t sample @ 09:25. Wa
Targeted LNJ04@J03 6/15/2007 07:25 Aliso Creek N 33.553W 117.7 2.618 7.68 3405 7.53 20.25 5.35 19 1400 0.02 0.52 4.2 0.06 1.5 0.03 22 <5 29,000 2,000 1,200 <2.0 <1.0 18.5 <3.0 <1.0 <0.50 110 2.8 29 <0.50 2.4 <0.50 Grabbed BAC-T at 8:35AM.  Channel renovation complete.  Pipe outlet flowing freely to J03.
Targeted LNJ04@J03 7/24/2007 07:55 Aliso Creek N 33.553W 117.7 3.096 7.68 3132 7.4 21.91 8.8 24 1200 0.02 0.68 3.5 0.05 1.32 0.09 23 <5 42,000 27,000 25,000 <2.0 <1.0 <3.0 <3.0 <1.0 0.66 2.8 3.6 4.9 <0.50 <0.50 <0.50 Grab Bac-t at 9:15. Nothing unusual.
Targeted LNJ04@J03 8/28/2007 07:24 Aliso Creek N 33.553W 117.7 3.6 7.92 3264 7.46 21.97 10.7 20 1190 0.02 0.58 3.5 0.07 1.55 0.08 13 <5 150,000 24,000 11,000 <2.0 <1.0 187.1 <3.0 <1.0 <0.50 99 3.2 35 <0.50 3.4 <0.50 Grab bac-T@ 8:22. Nothing unusual.
Targeted LNJ04@J03 9/18/2007 07:35 Aliso Creek N 33.553W 117.7 3.84 0.2 3301 7.74 20.57 9.36 14 1260 0.02 0.97 4.7 0.08 1.29 0.08 33 <5 97,000 14,000 14,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 87 2 34 <0.50 5.9 <0.50 YSI DO probe not working. Grab bac-T @ 8:37
Targeted LNJ04@J03 5/15/2008 07:30 Aliso Creek N 33.553W 117.7 3.5 7.65 3534 7.32 18.12 7.28 17 1250 1.39 4.4 0.13 0.86 0.04 13 <5 240,000 7,100 9,600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 100 2.9 35 <0.50 2.8 <0.50 Grab bac-t at 0840. Scum on water surface upstream of trash boom and D/S of La Paz Rd. Pipe discharg
Targeted LNJ04@J03 6/17/2008 07:30 Aliso Creek N 33.553W 117.7 2.27 7.28 3136 7.26 19.77 6.9 19 1060 2.64 5.8 0.11 1.49 0.06 12 <5 330,000 4,900 5,600 <10.0 <10.0 12 <10.0 <10.0 <0.50 86 3.4 31 <0.50 3.8 <0.50 Grab bac-t @ 0835. NH3-N and Nitrate exc. Water ponding due to swamp D/S. Physicals: B=19.87 deg C, 
Targeted LNJ04@J03 7/16/2008 07:25 Aliso Creek N 33.553W 117.7 0.785 7.95 3500 7.79 21.41 5.8 21 1150 1.67 4.1 0.1 0.92 0.04 9 <5 >100,000 24,000 24,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 99 2.2 21 <0.50 1.2 <0.50 Grab bac-t at 0830. Water surface is covered with algae. Field measurement of surfactants was 0.08.
Targeted LNJ04@J03 8/13/2008 07:22 Aliso Creek N 33.553W 117.7 0.831 5.13 4307 6.92 21.83 5.76 21 1250 1.3 3.4 0.1 0.92 0.03 >46,000 21,000 8,400 Grab bac-t @ 0830. Water is ponding and very scummy with a lot of floating trash on the surface. No 
Targeted LNJ04@J03 9/11/2008 07:45 Aliso Creek N 33.553W 117.7 1.848 5.57 3570 7.3 21.78 7.84 20 1150 0.85 4.3 0.1 0.85 0.08 >58,000 14,000 15,000 Grab Bac-T at 8:45 am.  Field measurement of surfactants was 0.05.

Random LNK01P07 6/20/2003 08:45 Dana Point CN 33.508W 117.7 0.135 8.85 8.39 18.42 8.83 18 370 <0.02 0.23 2.4 <0.05 1.67 0.08 8 <5 24,000 16,000 8,200 <5.0 <5.0 <5.0 <5.0 <8.00 5.4 9.1 33 <2.00 <1.00 <2.00
Random LNK01P07 8/8/2003 10:16 Dana Point CN 33.508W 117.7 0.48 8.99 6.89 21.95 2.48 28 428 <0.02 0.09 4 0.1 2.37 0.07 <5 <5 18,600 5,000 3,900 <5.0 <5.0 <5.0 <5.0 <8.00 7.7 12 36 <2.00 <1.00 <2.00
Random LNK01P07 8/27/2003 08:45 Dana Point CN 33.508W 117.7 0.504 8.33 7.23 21.77 6.17 26 370 <0.02 0.16 3 <0.05 2.03 <0.02 14 <5 25,000 16,300 54,000 336 <5.0 <5.0 83 <8.00 6 13 29 <2.00 <1.00 <2.00
Random LNK01P07 6/9/2004 09:45 Dana Point CN 33.508W 117.7 0.288 8.52 1850 7.8 19.2 5.07 17 530 0.18 3 0.13 1.77 0.04 10 54,000 30,000 16,100 NR NR NR NR NR <8.00 5.5 13 35 <2.00 <1.00 <2.00 Mallard duck swimming in dissipator.  Dark yellowish color, lot's os sediment, high volume of water
Random LNK01P07 7/21/2004 10:55 Dana Point CN 33.508W 117.7 0.33 8.29 880 8.2 23.44 2.2 31 516 0.4 2.9 0.08 1.79 0.24 <5 12,600 6,900 11,800 NR NR NR NR NR <8.00 6.8 12 70 <2.00 <1.00 <2.00 lots of sediment, lots of flow, no strange odors or colors
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Criterion 1 Outside Tolerance Interval 5.62 7.27-8.3 23.08 15.9 13.3 0.02 1.46 5.5 0.35 2.92 0.12 37.12 300,000 80,000 52,000 129 17.23 36.1 10 90 13 70 9 2.9
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion 1707.86 1512.89 49.62 379.3 37.44 19.1 280.01
Criterion 6 CTR Chronic Criterion 554.01 168.04 29.28 382.4 6.25 10.91
Criterion 7 LC50 for Toxicity Test Organism 450 570 5000 43000
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Random LNK01P07 8/31/2004 10:45 Dana Point CN 33.508W 117.7 0.3 7 1713 7.8 21.5 15.5 26 660 1.56 3.4 2.78 0.09 20 67,000 52,000 7,700 NR NR NR NR NR <8.00 8.8 18 39 <2.00 <1.00 <2.00 lots of sediment, small oil sheen on water
Random LNK01P07 5/27/2005 07:23 Dana Point CN 33.508W 117.7 0.396 8.33 2048 7.3 18.98 2.62 17 584 <0.02 0.38 4.6 0.16 2.24 0.05 8 <5 410,000 116,000 143,000 NR NR NR NR NR <0.50 7.8 11 15 <0.50 <0.50 <0.50 High water vlume & velocity from p07 to disapator// bac-T grab @810 - high reactive phosphorus. No o
Random LNK01P07 7/15/2005 07:30 Dana Point CN 33.508W 117.7 0.504 8.6 1377 7.68 21.17 6.68 20 452 <0.02 0.82 3.3 <0.05 4.8 0.05 14 <5 440,000 >120,000 86,000 NR NR NR NR NR <0.50 9.5 7.6 25 <0.50 <0.50 <0.50 High reactive phosphorous (4.8, 4.65). Grab bac-t at 0830. Ducks in dissipator.
Random LNK01P07 8/17/2005 07:06 Dana Point CN 33.508W 117.7 0.63 8.67 1633 7.91 20.26 5.32 16 428 <0.02 0.49 4.3 <0.05 2.5 <0.02 14 <5 330,000 100,000 280,000 NR NR NR NR NR <0.50 8.4 6 11 <0.50 <0.50 <0.50 Grab Bac-t at 8:00. High Phosphorous (2.5, 2.46).
Random LNK01P07 5/19/2006 07:20 Dana Point CN 33.508W 117.7 0.468 8.8 1465 7.9 18.27 3.19 19 416 <0.02 2.16 4.5 0.06 2.83 0.06 8 <5 570,000 117,000 11,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 9.8 6.9 21 <0.50 <0.50 <0.50 Grab bac-t at 08:25. High Ammonia-N (2.16). High Reactive Phos. (2.83).
Random LNK01P07 6/27/2006 09:20 Dana Point CN 33.508W 117.7 0.342 8.73 1334 7.61 21.53 6.88 19 470 <0.02 2.98 5.3 0.08 3.84 0.04 17 <5 110,000 14,000 23,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 8.7 31 <0.50 <0.50 <0.50 Initial NH3-N was measured to be over 2.5 mg/L.  Upon a 2:1 dilution on the second trial, the final 
Random LNK01P07 8/24/2006 08:00 Dana Point CN 33.508W 117.7 0.45 8.34 1713 7.59 22.41 6.57 22 455 <0.02 0.28 3.2 0.1 2.92 0.05 NR NR 91,000 66,000 36,000 <2.0 <1.0 520 <3.0 <1.0 <0.50 18 5.7 16 <0.50 <0.50 <0.50 Measured physicals in bucket. Grab Bac-t at 0910. Nothing unusual. Fish in dissipator.
Random LNK01P07 5/18/2007 07:35 Dana Point CN 33.508W 117.7 0.432 9.31 1797 7.9 17.46 5.85 16 755 0.02 5.1 6.3 0.06 3.56 0.12 9 <5 32,000 21,000 7,400 23.3 <1.0 <3.0 <3.0 <1.0 <0.50 5.2 6.6 16 <0.50 <0.50 <0.50 Grabed Bac-t at 08:35. Exceedances of Ammonia-N, Nitrates, and Reactive Phos. Called Grant.
Random LNK01P07 6/21/2007 07:30 Dana Point CN 33.508W 117.7 0.462 9.2 1804 8.1 19.16 1.99 18 650 0.02 0.05 3.5 0.05 1.76 0.03 5 <5 107,000 17,000 22,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.2 6.1 10 <0.50 <0.50 <0.50 Black snails in pipe.  Measured physicals in bucket.  Grabbed BAC-T at 8:30AM.
Random LNK01P07 8/31/2007 07:36 Dana Point CN 33.508W 117.7 0.594 8.24 1694 8.04 22.9 5.92 25 470 0.02 0.4 2.9 0.05 2.49 0.04 6 <5 160,000 50,000 29,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.2 13 13 <0.50 <0.50 <0.50 Grab Bac-T @ 08:30. Nothing unusual.
Random LNK01P07 5/21/2008 07:23 Dana Point CN 33.508W 117.7 0.396 10.65 2006 7.94 18.35 5.73 17 580 0.22 4.8 0.1 1.86 0.03 14 <5 510,000 22,000 7,400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.3 5.8 13 <0.50 <0.50 <0.50 Grab Bac-T at 0830.
Random LNK01P07 6/25/2008 07:10 Dana Point CN 33.508W 117.7 0.552 8.36 1968 7.98 20.05 2.7 19 525 0.67 3.8 0.11 2.12 0.05 6 <5 190,000 22,000 28,000 <10.0 <10.0 12 <10.0 <10.0 <0.50 5.6 6.7 17 <0.50 <0.50 <0.50 Grab bac-t at 0815.
Random LNK01P07 9/19/2008 07:16 Dana Point CN 33.508W 117.7 0.432 14.45 1759 8.64 19.69 14 22 495 0.18 2.7 0.18 1.9 0.06 135,000 >4,600 30,000 Grab Bac-T at 8:20 AM.

Random LNK01P08 6/20/2003 11:00 Dana Point CN 33.511W 117.6 0.18 9.2 8.25 18.3 6.47 21 724 <0.02 0.1 2.3 <0.05 1.45 0.03 6 <5 69,000 5,000 4,500 <5.0 <5.0 <5.0 40.6 <8.00 6 10 31 <2.00 <1.00 <2.00
Random LNK01P08 8/8/2003 11:24 Dana Point CN 33.511W 117.6 0.036 8.91 6.97 21.31 2.02 32 734 <0.02 0.48 5.5 <0.05 3.87 0.03 <5 <5 129,000 940 102,000 110 <5.0 <5.0 <5.0 <8.00 4.1 12 40 <2.00 <1.00 <2.00
Random LNK01P08 8/27/2003 09:53 Dana Point CN 33.511W 117.6 0.21 8.71 7.4 21.2 2.71 24 766 <0.02 0.07 2.9 <0.05 1.15 0.08 <5 <5 35,000 4,300 46,000 190 <5.0 <5.0 <5.0 <8.00 <4.00 10 23 <2.00 <1.00 <2.00
Random LNK01P08 6/9/2004 11:00 Dana Point CN 33.511W 117.6 0.072 8.5 2620 7.9 18.9 3.44 25 910 0.33 2.4 0.9 1.86 0.06 <5 88,000 42,000 17,700 NR NR NR NR NR <8.00 6.6 10 39 <2.00 <1.00 <2.00 Algae in dissapator, yellowish water, no odors, lots of sediment in dissapator
Random LNK01P08 7/21/2004 12:00 Dana Point CN 33.511W 117.6 0.08 7.98 2622 8.13 23.54 2.36 31 902 0.15 2.9 0.13 1.51 <0.02 <5 20,450 12,200 5,600 NR NR NR NR NR <8.00 9.1 15 63 <2.00 <1.00 <2.00
Random LNK01P08 8/31/2004 12:00 Dana Point CN 33.511W 117.6 0.756 8 3761 7.9 18.9 4.44 29 1580 0.64 2.6 2.02 0.03 7 10,000 7,300 6,500 NR NR NR NR NR <8.00 11 7.8 27 <2.00 <1.00 <2.00 more  flow than usual, suds at outfall, large amount of algae in dissipator
Random LNK01P08 5/27/2005 09:00 Dana Point CN 33.511W 117.6 0.225 9.16 2834 7.64 18.87 3.62 19 984 <0.02 0.06 2.8 0.19 1.16 0.04 5 <5 540,000 63,000 22,000 NR NR NR NR NR <0.50 12 6.4 12 <0.50 <0.50 <0.50 No odors, some debris; high water volume & velocity from P08 to disipator. Nothing unusual.OPP QC sy
Random LNK01P08 7/15/2005 09:15 Dana Point CN 33.511W 117.6 0.3 8.87 2228 7.88 21.26 6.07 21 724 <0.02 0.11 3.2 0.22 2.27 0.03 21 <5 300,000 >120,000 109,000 NR NR NR NR NR <0.50 13 10 23 <0.50 <0.50 0.78 Live snails in pipe. High reactive phosphorous (2.10, 2.27).
Random LNK01P08 8/17/2005 08:45 Dana Point CN 33.511W 117.6 0.36 8.91 1931 8.02 20.7 3.93 22 596 <0.02 0.06 2.8 <0.05 1.44 0.04 10 <5 200,000 130,000 20,000 NR NR NR NR NR <0.50 7.9 4.3 7.6 <0.50 <0.50 <0.50 Nothing unusual.
Random LNK01P08 5/19/2006 09:06 Dana Point CN 33.511W 117.6 0.3 8.95 2005 7.96 18.72 3.13 23 700 <0.02 0.15 2.8 0.19 1.36 0.04 6 <5 370,000 63,000 12,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 14 7.7 13 <0.50 <0.50 <0.50 Took samples from pipe. Measured physicals from bucket.
Random LNK01P08 6/27/2006 07:18 Dana Point CN 33.511W 117.6 0.223 9.28 2105 8 20.72 3.13 20 790 <0.02 0.46 2.2 0.15 1.76 <0.02 8 <5 54,000 9,500 19,000 <2.0 <1.0 57.4 <3.0 <1.0 <0.50 14 5.2 7.9 <0.50 <0.50 <0.50 Bacteria sample taken at 8:43.
Random LNK01P08 8/24/2006 09:55 Dana Point CN 33.511W 117.6 0.154 8.45 2122 7.66 22.73 29.7 26 665 <0.02 0.22 2.8 0.08 1.26 <0.02 50 <5 390,000 250,000 22,000 <2.0 <1.0 1120 <3.0 <1.0 0.7 15 13 22 <0.50 0.58 1.3 Measured physicals in bucket. Slightly turbid.
Random LNK01P08 5/18/2007 09:50 Dana Point CN 33.511W 117.6 0.108 9.63 2649 8.01 17.66 2.72 18 1250 0.02 0.32 4.1 0.06 2.58 0.04 <5 <5 18,000 11,500 6,200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.8 11 12 <0.50 <0.50 <0.50 Nothing unusual.
Random LNK01P08 6/21/2007 09:35 Dana Point CN 33.511W 117.6 0.3 8.95 2211 8.16 19.45 3.06 19 875 0.02 0.06 2.7 0.1 1.53 0.03 <5 <5 48,000 6,700 13,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.2 5.8 11 <0.50 <0.50 <0.50 Black snails present in pipe.  Physicals measured in bucket.  Tadpoles and minos in dissipator.
Random LNK01P08 8/31/2007 09:18 Dana Point CN 33.511W 117.6 0.324 8.7 2251 8.07 23.6 2.83 31 760 0.02 0.09 2.5 0.05 1.73 0.04 <5 <5 50,000 19,000 11,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.9 3.2 9.1 <0.50 <0.50 <0.50 A lot of duckweed in dissapator
Random LNK01P08 5/21/2008 09:15 Dana Point CN 33.511W 117.6 0.42 11.57 2460 8.09 18.75 3.7 20 825 0.1 4.4 0.1 1.25 0.03 7 <5 >34,000 4,800 11,900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.9 3.4 9.5 <0.50 <0.50 <0.50 Field measurement of NH3-N was .06. Nothing unusual.
Random LNK01P08 6/25/2008 08:45 Dana Point CN 33.511W 117.6 0.357 8.96 2432 8.07 20.14 2.2 23 725 0.1 2.6 0.1 1.02 0.03 <5 <5 >79,000 16,000 24,000 <10.0 <10.0 10 <10.0 <10.0 <0.50 4.6 5.1 7.7 <0.50 <0.50 <0.50 A lot of black snails and large tadpoles in dissipator. Field measurement of surfactants was 0.08.
Random LNK01P08 9/19/2008 08:52 Dana Point CN 33.511W 117.6 0.24 13.86 2364 8.24 21.24 4 25 820 0.13 2 0.23 1.11 0.03 56,000 3,600 9,900 Field measurement of Nitrate was 1.8, Cl was 0.02.  A lot of duckweed in dissipator.

Random LNK01P09 6/20/2003 11:00 Dana Point CN 33.511W 117.6 0.38 10.26 8.16 17.16 22.7 21 822 <0.02 0.05 2.9 <0.05 1.37 0.05 36 <5 740 <10 1,400 210 <5.0 <5.0 144 <8.00 6.3 6.3 47 <2.00 <1.00 <2.00
Random LNK01P09 8/8/2003 11:21 Dana Point CN 33.511W 117.6 0.405 10.28 6.45 19.1 7.1 32 552 <0.02 0.11 3.1 0.08 1.99 0.04 10 <5 <10 <10 1,550 <5.0 <5.0 <5.0 <5.0 <8.00 4.1 7 34 <2.00 <1.00 <2.00
Random LNK01P09 8/27/2003 09:50 Dana Point CN 33.511W 117.6 0.42 9.93 7.31 18.63 17.8 24 624 <0.02 0.05 4.2 <0.05 2.02 0.03 34 <5 39,000 29,000 37,000 238 <5.0 <5.0 276 <8.00 <4.00 10 33 <2.00 <1.00 <2.00
Random LNK01P09 6/9/2004 11:05 Dana Point CN 33.511W 117.6 0.056 11 3890 8 17.1 3.99 25 1290 0.04 2.8 0.15 1.71 0.04 <5 510 350 610 NR NR NR NR NR <8.00 7.5 5.4 41 <2.00 <1.00 <2.00 tadpoles, lots of sediment, no smell or unusual colors, lots of algae
Random LNK01P09 7/21/2004 12:00 Dana Point CN 33.511W 117.6 0.054 8.77 3768 8.08 22.14 3.88 31 1204 0.04 1.4 1.56 0.04 16 610 510 460 NR NR NR NR NR <8.00 9.1 6.1 63 <2.00 <1.00 <2.00 lots of algae I dissipator
Random LNK01P09 8/31/2004 12:00 Dana Point CN 33.511W 117.6 0.06 3.4 2091 7 21.5 3.33 29 960 0.33 3.4 0.1 2.14 0.03 5 70,000 57,000 35,000 NR NR NR NR NR <8.00 8.5 14 32 <2.00 <1.00 <2.00 sediment in dissipator, brownsih water
Random LNK01P09 5/27/2005 09:15 Dana Point CN 33.511W 117.6 0.2 9.42 4656 7.53 17.29 1.67 19 1410 <0.02 0.17 4.5 0.08 1.63 0.03 6 <5 33,000 200 420 NR NR NR NR NR <0.50 19 6.3 11 <0.50 <0.50 <0.50 No odors, some debris; high colume & velocity of H2O from P09 to disipator.OPP QC synthetic cat. No.
Random LNK01P09 7/15/2005 09:20 Dana Point CN 33.511W 117.6 0.15 9.31 4396 7.84 19.4 1.23 22 1420 <0.02 0.04 3.4 <0.05 1.41 0.04 <5 <5 16,000 9,000 700 NR NR NR NR NR <0.50 13 4.1 13 <0.50 <0.50 <0.50 Nothying unusual.
Random LNK01P09 8/17/2005 08:55 Dana Point CN 33.511W 117.6 0.113 9.45 3821 7.85 17.61 0.73 24 1270 <0.02 0.3 5.2 <0.05 2.36 0.05 <5 <5 50,000 30,000 590 NR NR NR NR NR <0.50 15 4.7 12 <0.50 <0.50 <0.50 Nothing unusual.
Random LNK01P09 5/19/2006 09:25 Dana Point CN 33.511W 117.6 0.72 9.38 4300 7.83 16.92 0.8 24 1432 <0.02 0.05 3.7 <0.05 1.62 0.04 <5 <5 4,700 1,500 410 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 24 3.7 11 <0.50 <0.50 <0.50 Sampled from pipe outlet.  Took physicals from bucket.
Random LNK01P09 6/27/2006 07:04 Dana Point CN 33.511W 117.6 0.317 9.84 4318 7.87 17.85 1.55 20 1470 <0.02 <0.02 2.3 0.18 1.85 <0.02 <5 <5 6,300 100 9,200 <2.0 <1.0 11200 <3.0 <1.0 <0.50 23 4.1 12 <0.50 <0.50 <0.50 Bacteria sample taken at 8:42
Random LNK01P09 8/24/2006 10:15 Dana Point CN 33.511W 117.6 0.206 8.77 3469 7.62 20.07 0.47 26 1440 <0.02 0.32 3.1 0.1 2.24 0.05 <5 <5 5,200 1,400 800 25 <1.0 <3.0 <3.0 <1.0 <0.50 24 5.7 15 <0.50 1.1 <0.50 Measured physicals in bucket. Frogs in dissipator.
Random LNK01P09 5/18/2007 10:10 Dana Point CN 33.511W 117.6 0.624 9.94 3875 7.83 15.37 0.6 21 1355 0.02 0.17 3.4 0.06 2.19 0.03 <5 <5 1,300 180 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5 3.7 12 <0.50 <0.50 <0.50 Nothing unusual.
Random LNK01P09 6/21/2007 09:45 Dana Point CN 33.511W 117.6 0.42 9.69 3632 8 16.43 1.09 21 1350 0.02 0.02 3.1 0.1 1.98 0.05 <5 <5 520 110 80 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.8 2.8 8.3 <0.50 <0.50 <0.50 Black snails present in pipe.  Physicals measured in bucket.  Tadpoles and minos in dissipator.
Random LNK01P09 8/31/2007 09:28 Dana Point CN 33.511W 117.6 0.336 10.06 3894 7.98 20.32 0.52 34 1370 0.02 0.02 2 0.05 2.39 0.07 <5 <5 700 400 700 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.3 1.9 9.1 <0.50 <0.50 <0.50 Nothing unusual.
Random LNK01P09 5/21/2008 09:28 Dana Point CN 33.511W 117.6 0.48 11.74 4373 7.95 16.23 0.58 20 1465 0.1 2 0.1 2.27 0.04 <5 <5 >480 <9 240 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6 2 6.7 <0.50 <0.50 <0.50 Field measurement of surfactants was .05, NH3-N was .02, Nitrate was 1.4. Nothing unusual.
Random LNK01P09 6/25/2008 09:05 Dana Point CN 33.511W 117.6 0.48 9.69 3951 7.94 17.45 0.71 23 1290 0.1 2.2 0.1 2.19 0.03 <5 <5 2,100 60 320 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 6.3 5.5 8.4 <0.50 <0.50 <0.50 A lot of black snails and large tadpoles in dissipator. Field measurement of surfactants was 0.05, N
Random LNK01P09 9/19/2008 09:20 Dana Point CN 33.511W 117.6 0.231 15.81 3998 8.06 16.9 1 25 1465 0.1 2 0.11 1.98 0.05 590 <9 230 Field measurement of NH3-N was 0.02, Nitrate was 0.7.

Targeted LNL03P03 5/24/2005 11:25 San Juan CreN 33.564W 117.6 0.001 7.56 1365 7.55 19.09 1.19 25 732 <0.02 <0.02 2.4 0.17 <0.06 0.04 <5 <5 80,000 10,000 2,900 NR NR NR NR NR 0.81 9.6 4.6 34 <0.50 <0.50 <0.50 Nothing usual, some foam but no odors.
Targeted LNL03P03 6/16/2005 10:10 San Juan CreN 33.564W 117.6 0.002 9.21 1950 7.6 18.24 1.76 20 654 <0.00 <0.01 3.7 <0.05 1.38 <0.02 <5 <5 38,000 8,000 4,700 NR NR NR NR NR <0.50 12 3.8 34 <0.50 <0.50 <0.50 Some suds/foam observed.
Targeted LNL03P03 7/26/2005 07:45 San Juan CreN 33.564W 117.6 0.009 7.73 1175 7.94 21.07 2.93 25 334 <0.02 0.06 1.8 0.12 1.47 0.05 5 <5 200,000 38,000 13,000 NR NR NR NR NR <0.50 7.1 4.4 32 <0.50 <0.50 <0.50 Some suds and foam.  Grab BacT at 8:50.
Targeted LNL03P03 8/25/2005 07:40 San Juan CreN 33.564W 117.6 0.007 7.5 2143 7.9 19.92 2.9 24 844 <0.02 0.13 2.5 <0.05 1.25 <0.02 7 <5 1,180,000 1,090,000 27,000 NR NR NR NR NR <0.50 12 2.8 26 <0.50 <0.50 <0.50 Nothing unusual.  Grab Bac-t at 8:35.
Targeted LNL03P03 9/15/2005 07:45 San Juan CreN 33.564W 117.6 0.001 8.6 2536 7.95 17.46 4.5 18 1196 <0.02 1.26 6.7 0.23 4.01 <0.02 9 <5 460,000 74,000 40,000 NR NR NR NR NR <0.50 19 4.6 49 <0.50 0.58 <0.50 Some foam.  High ammonia (1.26, 1.26).  High nitrate (6.7, 6.6).  High phosphorous (4.01, 4.01)  Gra
Targeted LNL03P03 5/3/2006 09:42 San Juan CreN 33.564W 117.6 0.011 9.67 1414 7.92 17.37 4.03 19 330 <0.02 13.3 4.5 0.07 4.89 0.8 <5 <5 19,000 1,600 720 <2.0 <1.0 <3.0 <3.0 <1.0 0.91 9.5 7 51 <0.50 <0.50 <0.50 Some foam. High Phosphorus (4.89). High chlorine (0.80). Called Mission Viejo - Joe Ames regarding e
Targeted LNL03P03 6/8/2006 10:10 San Juan CreN 33.564W 117.6 0.008 8.3 1178 7.67 20.45 4.3 23 230 <0.02 26.7 5.7 0.11 14.5 1.43 7 <5 1,000 <10 90 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.5 6.8 50 <0.50 <0.50 <0.50 Took physicals from bucket. High chlorine (1.43), high Ammonia-N (>2.5, 26.7), High Nitrates (5.7), 
Targeted LNL03P03 7/12/2006 09:20 San Juan CreN 33.564W 117.6 0.001 7.29 1294 7.7 21.17 1.79 29 310 <0.02 5.7 8.1 0.13 4.38 0.08 8 <5 76,000 140 14,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 9.9 4.6 53 <0.50 0.55 0.52 High ammonia, nitrates, phosphates.
Targeted LNL03P03 8/1/2006 09:25 San Juan CreN 33.564W 117.6 0.003 7.72 1950 7.57 22.29 4.29 26 550 <0.02 0.71 7 0.15 3.63 0.06 <5 <5 58,000 40,000 28,000 31.5 <1.0 <3.0 <3.0 <1.0 <0.50 6.4 5.7 54 <0.50 0.56 <0.50 Measured physicals in bucket. High nitrates and phosphates. Called Joe Ames of Mission Viejo regardi
Targeted LNL03P03 9/21/2006 09:25 San Juan CreN 33.564W 117.6 0.015 0.2 2101 7.95 19.74 5.4 22 775 <0.02 1.54 5.3 0.1 2.78 0.04 6 <5 59,000 20,000 13,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.6 3.1 22 <0.50 <0.50 <0.50 Measured physicals in bucket.  High ammonia and nitrates.  DO sensor not working properly.  Notified
Targeted LNL03P03 5/2/2007 09:30 San Juan CreN 33.564W 117.6 0.006 8.12 1441 7.82 16.78 2.8 23 805 0.02 5.8 12 0.35 3.33 0.06 <5 <5 230,000 45,000 520 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.3 11 76 <0.50 1.1 1.1 High ammonia-nitrogen-5.8 mg/l. 6th consecutive NH3-N exceedence.High Nitrates, 12 mg/l and high Pho
Targeted LNL03P03 6/5/2007 09:15 San Juan CreN 33.564W 117.6 0.008 8.53 1283 8.07 18.06 5.49 17 425 0.02 0.78 10 0.19 3.54 0.03 <5 <5 6,500 1,900 1,200 <2.0 <1.0 <3.0 <3.0 <1.0 0.72 8.4 12 88 <0.50 0.74 0.78 Excedances of Nitrates (10.0) and Phosphates (3.54).  Called Grant and Joe from Mission Viejo.
Targeted LNL03P03 7/11/2007 09:15 San Juan CreN 33.564W 117.6 0.013 6.15 2293 7.98 19.82 1.45 22 1000 0.02 3.5 4.5 0.06 3.5 0.02 <5 <5 37,000 3,600 6,800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.5 3.6 39 <0.50 <0.50 0.66 Measured physials in bucket.  Excedances of Ammonia and Phosphate.  Called James Fortuna and Joe Ame
Targeted LNL03P03 8/15/2007 09:40 San Juan CreN 33.564W 117.6 0.001 7.85 1742 7.76 22.09 2.82 30 460 0.02 5.4 7.4 0.1 2.57 0.05 5 <5 90,000 29,000 6,700 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.6 3.4 44 <0.50 <0.50 1 Ponded @ outlet with patches of foam in pond. H2S odor released from walking through pond to the out
Targeted LNL03P03 9/13/2007 10:00 San Juan CreN 33.564W 117.6 0.008 6.45 2000 7.87 20.15 1.55 25 505 0.02 5.3 7 0.05 4.4 0.03 <5 <5 7,700 2,000 2,100 30.9 <1.0 <3.0 <3.0 <1.0 <0.50 7.7 3.1 38 <0.50 <0.50 0.56 Ammonia, Nitrate, Phosphate exceedences. Called Joe Ames of M.V. regarding exceedences.
Targeted LNL03P03 5/2/2008 09:50 San Juan CreN 33.564W 117.6 0.003 6.6 1455 7.86 16.1 2.12 22 520 0.1 2.2 0.1 1.44 0.04 <5 <5 >21,000 2,200 5,200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.6 3.5 41 <0.50 <0.50 <0.50 Very low flowrate. Field measurement of Ammonia Nit was .o5.
Targeted LNL03P03 6/4/2008 09:30 San Juan CreN 33.564W 117.6 0.013 10.15 1814 7.94 17.34 4.25 17 695 0.1 2 0.11 0.93 0.03 <5 <5 >19,500 >380 2,800 <10.0 <10.0 <10.0 <10.0 10 <0.50 5.4 4.1 31 <0.50 <0.50 <0.50 NH3-N field measurement was .03, Nitrate 1.3.
Targeted LNL03P03 7/2/2008 09:18 San Juan CreN 33.564W 117.6 0.01 12.13 1928 8.13 19.22 3.78 23 690 0.12 2 0.12 1.49 0.04 6 <5 122,000 10,000 3,200 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4.8 2.4 12 <0.50 2.3 <0.50 Tadpoles in pond below pipe discharge.
Targeted LNL03P03 8/7/2008 10:35 San Juan CreN 33.564W 117.6 0.002 4.76 3212 7.87 21.11 1.98 31 1380 0.14 4.5 0.1 3.19 0.08 <5 <5 56,000 25,000 31,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 15 3.3 14 <0.50 4.1 <0.50 Low DO. Field measurement of surfactants was 0.08. Reactive phosphate exceedance. Called Grant Sharp
Targeted LNL03P03 9/5/2008 11:00 San Juan CreN 33.564W 117.6 0.007 8.06 3248 8.2 21.38 2.14 28 1040 0.16 6 0.1 5.21 0.58 58,000 9,400 10,400 Some foam and suds at pipe outlet. Cl exceedence, nitrate exceedence, phosphate exceedence. Called G

Random LNL03P04 6/11/2003 14:01 San Juan CreN 33.557W 117.6 0.216 11.87 8.06 22.67 0.87 22 492 <0.02 <0.02 1.3 <0.05 0.66 0.06 <5 <5 <10 <10 <10 <5.0 <5.0 <5.0 <5.0 <8.00 8.1 4.6 21 <2.00 <1.00 <2.00
Random LNL03P04 8/14/2003 11:15 San Juan CreN 33.557W 117.6 0.054 13.99 7.46 24.68 1.77 36 536 <0.02 0.1 <0.20 <0.05 1.39 0.13 <5 <5 8,600 3,100 860 53.6 <5.0 <5.0 <5.0 <8.00 7.8 5.6 43 <2.00 <1.00 <2.00
Random LNL03P04 9/2/2003 10:07 San Juan CreN 33.557W 117.6 0.25 11.4 8.11 23.27 1.24 31 962 <0.02 <0.02 1.1 0.5 0.42 0.1 <5 <5 3,800 3,100 760 <5.0 <5.0 <5.0 <5.0 <8.00 6.3 6.4 23 <2.00 <1.00 <2.00
Random LNL03P04 6/30/2004 12:30 San Juan CreN 33.557W 117.6 0.092 9.24 2149 8.09 19.75 1.28 24 740 <0.02 1.9 <0.05 0.85 0.05 <5 4,000 2,100 1,610 NR NR NR NR NR <8.00 13 7.9 51 <2.00 <1.00 <2.00
Random LNL03P04 7/28/2004 12:00 San Juan CreN 33.557W 117.6 0.048 10.99 2631 8.39 25.83 1.77 962 <0.02 2.1 1 <5 450 260 1,200 NR NR NR NR NR <8.00 13 5.9 24 <2.00 <1.00 <2.00
Random LNL03P04 8/26/2004 10:00 San Juan CreN 33.557W 117.6 0.083 7.97 2295 7.75 20.6 1.53 27 780 <0.02 1.1 1.69 <5 300 110 1,130 NR NR NR NR NR <8.00 15 5.2 31 <2.00 <1.00 <2.00
Random LNL03P04 5/4/2005 10:15 San Juan CreN 33.557W 117.6 0.06 11.45 3032 8.1 17.9 1.95 18 1155 <0.02 0.03 3.7 0.09 0.49 <0.02 5 140,000 50,000 6,500 NR NR NR NR NR <0.50 31 4.5 19 <0.50 1.3 <0.50 oil sheen in L03 d/s of l03p04/// 72 hours from last rain.
Random LNL03P04 6/21/2005 San Juan CreN 33.557W 117.6 DRY
Random LNL03P04 7/5/2005 07:30 San Juan CreN 33.557W 117.6 0.502 8.2 2821 7.86 19.15 1.32 19 916 <0.02 <0.02 3.5 0.08 1.32 0.05 <5 <5 22,000 2,500 810 NR NR NR NR NR <0.50 29 3.4 19 <0.50 1 <0.50 Nothing unusual.   Alot of Algae in Oso Creek (L03).  Grab Bac-t at 08:35.
Random LNL03P04 8/11/2005 09:35 San Juan CreN 33.557W 117.6 0.173 9.73 2730 7.98 22.52 1.88 30 935 <0.02 0.1 2.5 <0.05 1.64 <0.02 <5 <5 100,000 30,000 3,600 NR NR NR NR NR <0.50 20 2.7 15 <0.50 0.63 <0.50 Live copepods (Baby crayfish) in pipe.
Random LNL03P04 5/25/2006 07:30 San Juan CreN 33.557W 117.6 0.225 9.22 2668 7.62 17.91 2.22 23 902 <0.02 1.16 4.7 0.13 1.56 0.03 <5 <5 30,000 6,900 3,500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 31 3.5 20 <0.50 <0.50 <0.50 High ammonia-N (1.16) in excedence of tolerance internal (0.80). Live baby crawdad in pipe sample. G
Random LNL03P04 6/29/2006 07:05 San Juan CreN 33.557W 117.6 0.108 5.69 2847 7.5 20.39 2.01 22 1070 <0.02 <0.02 4.3 0.15 0.92 <0.02 <5 <5 9,500 690 1,200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 25 2.6 13 <0.50 0.54 <0.50 Bacteria sample taken at 7:34am. Phenols is <0.01mg/L
Random LNL03P04 9/8/2006 07:25 San Juan CreN 33.557W 117.6 0.324 6.03 2163 7.61 20.84 2.18 690 <0.02 <0.02 3 0.07 1.35 0.04 5 <5 9,000 1,300 1,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 13 3.6 13 <0.50 <0.50 <0.50 Collected bactimf @ 8:15a. Nothing unusual.
Random LNL03P04 5/23/2007 07:45 San Juan CreN 33.557W 117.6 0.231 9.64 2764 7.93 17.18 1.91 18 975 0.02 3.7 5.4 0.09 3.45 0.04 <5 <5 6,100 320 870 14.5 <1.0 <3.0 <3.0 <1.0 <0.50 12 4.7 26 <0.50 1.5 <0.50 Excedance in Ammonia Nitrate(3.7), Excedance in Nitrates (5.4), and an Excedance in Reactive Phospha
Random LNL03P04 6/22/2007 07:50 San Juan CreN 33.557W 117.6 0.165 5.23 2402 7.77 18.81 0.61 18 1075 0.02 0.02 3.6 0.07 1.38 0.03 <5 <5 400 <10 100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 13 6.2 20 <0.50 0.9 <0.50 A lot of algae. Grabed Bac-t at 8:30.
Random LNL03P04 8/30/2007 07:27 San Juan CreN 33.557W 117.6 0.264 6.08 2874 7.78 21.74 1.41 23 1150 0.02 1.27 3.7 0.06 1.79 0.04 <5 <5 8,000 900 1,900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 31 2 22 <0.50 0.77 <0.50 Grab bac-t at 08:20.
Random LNL03P04 6/20/2008 07:20 San Juan CreN 33.557W 117.6 2.016 5.38 3251 7.49 19.47 6.62 23 1125 0.21 3.2 0.11 1.31 0.05 13 <5 74,000 380 5,200 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 16 2.6 18 <0.50 <0.50 <0.50 Grab bac-t at 8:20 AM. Worms in pipe discharge.
Random LNL03P04 7/25/2008 07:48 San Juan CreN 33.557W 117.6 0.234 7.15 2676 7.93 19.77 2.46 20 925 0.22 2.8 0.1 1.11 0.04 <5 <5 >21,000 640 2,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 10 2.6 9.4 <0.50 <0.50 <0.50 Grab bac-t @ 0825. Field measurement of surfactants was 0.08.
Random LNL03P04 8/28/2008 07:15 San Juan CreN 33.557W 117.6 0.3 6.82 2380 8 20.89 14.4 21 960 0.1 2 0.12 0.78 0.04 >10,700 830 4,100 Large crayfish and black snails in pipe. Grab bac-t at 0810. A lot of algae in channel. Field measur

Targeted LNL03P06 8/5/2003 11:58 San Juan CreN 33.564W 117.6 0.018 8.77 7.38 22.83 1.35 33 588 <0.02 <0.02 7.3 <0.05 1.27 0.06 <5 <5 1,900 1,400 1,100 <5.0 <5.0 <5.0 <5.0 <8.00 38 15 41 <2.00 2.6 <2.00
Targeted LNL03P06 8/14/2003 12:15 San Juan CreN 33.564W 117.6 0.02 8.95 6.99 23.15 2.04 37 504 <0.02 0.04 6.9 0.1 1.53 0.06 <5 <5 9,300 6,300 2,600 <5.0 <5.0 <5.0 <5.0 <8.00 42 19 51 <2.00 2.3 <2.00
Targeted LNL03P06 9/2/2003 08:46 San Juan CreN 33.564W 117.6 0.218 8.48 8.14 23.32 4.36 25 566 <0.02 0.03 0.7 <0.05 0.45 0.09 41 <5 62,000 28,000 22,000 334 <5.0 <5.0 <5.0 <8.00 19 6.4 17 <2.00 4.3 <2.00
Targeted LNL03P06 9/11/2003 10:30 San Juan CreN 33.564W 117.6 0.384 7.52 7.52 23.76 1000 33 415 <0.02 0.32 1.4 0.1 0.27 0.25 320 <5 1,210 440 450 <5.0 <5.0 <5.0 <5.0 <8.00 11 7.4 42 <2.00 <1.00 <2.00
Targeted LNL03P06 9/17/2003 11:09 San Juan CreN 33.564W 117.6 0.065 1.11 8.03 21.48 8.89 36 994 <0.02 0.25 7.9 0.21 1.86 0.21 6 <5 38,000 13,200 42,000 <5.0 <5.0 <5.0 <5.0 <8.00 42 36 43 <2.00 3.2 <2.00
Targeted LNL03P06 6/30/2004 10:00 San Juan CreN 33.564W 117.6 0.04 7.54 2683 7.95 20.01 24.3 25 864 0.68 0.18 2.71 0.09 23 78,000 45,000 18,800 NR NR NR NR NR <8.00 33 18 91 <2.00 2.4 <2.00 Oil sheen on water surface, coming from L03P06 pipe outfall.  Unusually large.  Very turbid water.  
Targeted LNL03P06 8/19/2004 12:30 San Juan CreN 33.564W 117.6 0.05 8.26 2459 7.79 21.78 7.23 29 866 0.05 4.5 1.73 0.05 8 26,000 8,050 10,300 NR NR NR NR NR <8.00 41 29 86 <2.00 4.2 <2.00
Targeted LNL03P06 8/31/2004 10:00 San Juan CreN 33.564W 117.6 0.04 8.33 1957 7.4 22.1 3.43 24 850 0.06 4.7 1.43 0.07 <5 36,000 26,000 6,500 NR NR NR NR NR <8.00 31 22 11 <2.00 <1.00 <2.00
Targeted LNL03P06 9/22/2004 11:30 San Juan CreN 33.564W 117.6 0.144 13.39 1475 8.05 22.31 81.7 31 540 0.21 2.6 0.2 2.24 0.06 120 65,000 34,000 11,900 NR NR NR NR NR <8.00 18 11 27 <2.00 <1.00 <2.00 lots of flow, dark water with organic debris,etc.
Targeted LNL03P06 9/29/2004 10:22 San Juan CreN 33.564W 117.6 0.01 12.85 1746 8.19 20.89 15 26 714 <0.02 7.3 1.3 4.79 0.24 18 <200,000 <200,000 <200,000 NR NR NR NR NR <8.00 24 21 68 <2.00 1.2 <2.00 high surfactant and po4 reading, called Jean Janbon about problem. Refer to PNIR form 5623
Targeted LNL03P06 5/4/2005 08:55 San Juan CreN 33.564W 117.6 0.675 8.66 3537 7.85 17.8 3.48 17 1420 <0.02 0.04 6 <0.05 0.83 0.08 6 30,000 310 5,400 NR NR NR NR NR <0.50 110 8.1 72 <0.50 8.2 <0.50 Oil sheen in L03 (oso) d/s of L03p01 /// 72 hours from last rain
Targeted LNL03P06 6/2/2005 10:45 San Juan CreN 33.564W 117.6 0.011 9.12 3439 7.56 19.12 2.26 19 1220 <0.02 0.62 7.8 0.1 1.31 0.03 5 <5 90,000 3,400 3,900 NR NR NR NR NR <0.50 80 9.6 41 <0.50 5.2 <0.50 Nothing unusual. Lt. drizzle
Targeted LNL03P06 7/12/2005 09:38 San Juan CreN 33.564W 117.6 0.048 9.15 1498 8 21.13 616 24 470 <0.02 0.31 3.1 0.15 0.45 0.19 440 <5 9,000 3,100 430 NR NR NR NR NR 3.1 16 6.1 80 0.98 3.9 2.9 Water is very turbid (muddy). Turbidity confirmation test of 623 NTU. See pictures.
Targeted LNL03P06 8/9/2005 08:15 San Juan CreN 33.564W 117.6 0.014 8.4 2779 8 21.65 3.27 25 970 <0.02 <0.02 7.5 0.07 1.58 0.04 <5 <5 120,000 80,000 11,000 NR NR NR NR NR <0.50 44 7.1 26 <0.50 2.1 <0.50 Live black snails and copepods (baby crayfish) in pipe.  High nitrates (7.5, 8.3).  Grab Bac-t at 09
Targeted LNL03P06 9/2/2005 09:05 San Juan CreN 33.564W 117.6 0.024 8.4 4035 7.81 21.18 2.3 23 1580 <0.02 0.12 5.8 0.08 1.16 0.03 <5 <5 45,000 33,000 3,700 NR NR NR NR NR 0.59 200 7.5 49 <0.50 4.9 <0.50 Alot of black snails.  High nitrate (5.8, 6.1)
Targeted LNL03P06 5/3/2006 11:50 San Juan CreN 33.564W 117.6 0.189 7.04 1375 7.29 18.8 3.42 17 336 <0.02 2.9 5.3 0.11 5.39 0.06 50 <5 43,000 10,000 880 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 24 13 45 <0.50 1.9 <0.50 A lot of algea in water. High Ammonia-N - 2.9mg/l. High Phosphorus - 5.39mg/l.
Targeted LNL03P06 6/8/2006 13:40 San Juan CreN 33.564W 117.6 0.105 7.51 1552 7.47 21.4 10.3 21 355 <0.02 12 5.9 1.6 6.65 0.1 12 <5 45,000 130 250 <2.0 <1.0 <3.0 <3.0 <1.0 1 34 21 190 <0.50 5.8 0.66 Took physicals from bucket. High Anionic Surfactants (>1.3,1.6), high Ammonia-N (>2.5, 12.0), high n
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.62 7.27-8.3 23.08 15.9 13.3 0.02 1.46 5.5 0.35 2.92 0.12 37.12 300,000 80,000 52,000 129 17.23 36.1 10 90 13 70 9 2.9
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion 1707.86 1512.89 49.62 379.3 37.44 19.1 280.01
Criterion 6 CTR Chronic Criterion 554.01 168.04 29.28 382.4 6.25 10.91
Criterion 7 LC50 for Toxicity Test Organism 450 570 5000 43000

Targeted Site Random Site

Field Observations

Dissolved MetalsBacteria Pesticides

µg/L

W
at

er
sh

ed

Physicals

mg/L

Chemical

G
IS

 C
oo

rd
in

at
es

Si
te

 N
am

e

D
at

e

CFU/100mL ng/L

Targeted LNL03P06 7/12/2006 11:05 San Juan CreN 33.564W 117.6 0.06 6.5 1674 7.42 24.02 3.06 31 445 <0.02 10.2 8 <0.05 5.43 0.61 6 <5 23,000 <10 320 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 28 7.9 32 <0.50 2.3 <0.50 High CL, NH3-N, Nitrate, Phosphate. Physicals taken from bucket. Sampled Rec H2O from L03 at 12:15. 
Targeted LNL03P06 8/1/2006 11:15 San Juan CreN 33.564W 117.6 0.144 7.4 1840 7.56 24.92 3.34 24 480 <0.02 6 9.4 0.11 5.08 0.83 <5 <5 4,200 160 800 222 <1.0 <3.0 <3.0 <1.0 1.6 16 9.2 45 <0.50 2.5 <0.50 Measured physicals from bucket. High Ammonia, CL, Nitrates and Phos..Called Joe Ames of Mission Viej
Targeted LNL03P06 9/21/2006 11:00 San Juan CreN 33.564W 117.6 0.116 0.2 2023 7.8 22.5 1.39 25 675 <0.02 2.5 5.9 <0.04 3.64 0.42 <5 <5 23,000 <10 <10 16 <1.0 <3.0 <3.0 <1.0 <0.50 24 6.3 26 <0.50 2.7 <0.50 Measured physicals from bucket.  DO sensor not working properly.  High ammonia, nitrate, phosphates 
Targeted LNL03P06 5/2/2007 12:30 San Juan CreN 33.564W 117.6 0.058 8.59 2183 7.75 18.36 3.19 21 925 0.02 1.91 8.9 0.12 3.25 0.08 <5 <5 37,000 780 700 <2.0 <1.0 <3.0 18.4 <1.0 <0.50 48 15 38 <0.50 3.1 <0.50 High Ammonia-N, Nitrates and Phos..  Notified Grant and Joe Ames of Mission Viejo regarding exceeden
Targeted LNL03P06 6/5/2007 11:30 San Juan CreN 33.564W 117.6 0.035 8.98 2351 7.92 18.85 1.51 19 800 0.02 0.05 8.7 0.12 2.02 0.04 <5 <5 25,000 900 6,100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 25 13 26 <0.50 1.7 <0.50 Nitrate Excedance (8.7).  Called Grant and Joe Ames of Mission Viejo.
Targeted LNL03P06 7/11/2007 10:50 San Juan CreN 33.564W 117.6 0.064 7.38 2055 7.96 21.33 1.67 22 850 0.02 0.43 6.9 0.05 2.3 0.05 <5 <5 140,000 55,000 13,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 23 13 20 <0.50 0.87 <0.50 Black snails presnt in pipe.  Physicals measured in bucket.  A lot of trash and debris at pipe outle
Targeted LNL03P06 8/15/2007 11:10 San Juan CreN 33.564W 117.6 0.121 7.96 1523 7.75 23.87 1.63 32 425 0.02 0.2 6.2 0.05 2.48 0.05 16 <5 50,000 23,000 47,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 4.7 20 <0.50 0.79 <0.50 A lot of discharge!  Trash in channel at outlet.  Took water sample for nutrient exceedance.
Targeted LNL03P06 9/13/2007 11:51 San Juan CreN 33.564W 117.6 0.216 6.3 1639 7.8 23.27 3.99 28 475 0.02 2.48 4.3 0.11 3.22 0.06 6 <5 320,000 19,000 6,000 35.3 <1.0 <3.0 <3.0 <1.0 <0.50 13 9 27 <0.50 0.94 <0.50 Ammonia and Phosphate exceedences. Called Joe Ames of M.V. regarding exceedences.
Targeted LNL03P06 5/2/2008 11:55 San Juan CreN 33.564W 117.6 0.081 8.93 1780 7.96 18.45 4.3 27 480 0.26 6.6 0.1 1.19 0.04 <5 <5 35,000 3,700 5,200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 16 7.1 21 <0.50 1.1 <0.50 Nitrate exceedance. Called Grant Sharp and Joe Ames of Mission Viejo regarding exceedance.
Targeted LNL03P06 6/4/2008 11:05 San Juan CreN 33.564W 117.6 0.041 10.88 1729 8.18 18.29 1.87 17 570 0.1 4.2 0.08 0.65 0.04 <5 <5 27,000 3,300 2,300 <10.0 <10.0 <10.0 39 13 <0.50 16 4.5 20 <0.50 1.3 <0.50 Field measurement of NH3-N was .03
Targeted LNL03P06 7/2/2008 10:45 San Juan CreN 33.564W 117.6 0.086 12.36 1968 8.12 21.3 2.41 26 575 0.1 3.2 0.1 0.83 0.05 <5 <5 13,000 >3,300 2,200 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 24 4.8 13 <0.50 0.74 <0.50 Small crayfish in pipe discharge.  Field measurements of NH3 was .03, surfactants = 0.8.
Targeted LNL03P06 8/14/2008 07:17 San Juan CreN 33.564W 117.6 0.297 8.68 2394 7.72 23.03 38 24 720 5.6 14.3 0.1 5.31 0.1 44 <5 >124,000 46,000 23,000 <10.0 <10.0 25 <10.0 <10.0 <0.50 84 4.7 20 <0.50 3.1 <0.50 Grab bac-t @ 0825. Turbidity exceedance, NH3-N exceedance, nitrate exceedance, phosphate exceedance.
Targeted LNL03P06 9/12/2008 07:33 San Juan CreN 33.564W 117.6 0.103 10.87 2136 8.04 22.42 3.99 20 635 3.4 8.3 0.15 2.74 0.03 84,000 18,400 8,400 Grab Bac-T at 8:45 AM.  Cl field measurement was 0.02.  Nitrate exceedance, NH3-N exceedance.
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Time Date Temp total coliform Fecal 
coliform Enterococcus total 

Nitrogen
Ammonia 

as N
Total 

phosphorus Cadmium Copper Nickel Zink pH Surfactan
t

sp 
Conductance 

(EC)
10:13 8/12/08 80 5,700.000 2000 4,000.000  4.4 2.7 0.27 0.016 nd 0.076 7.25 ND 3400
9:54 8/19/08 78 40,000.000 2000 800.000 4.65 1.55 0.38 ND ND 0.014 ND 7.21 ND 3620

10:04 8/26/08 77 20,000.000 600 800.000 5.65 2.05 0.34 ND ND 0.012 ND 7.29 ND 3660
10:31 9/2/08 68 20,000.000 100 2,100.000 6.2 2.7 0.093 ND 0.46 0.24 7.38 0.12 4650
10:00 9/16/08 71 nd 1400 2,600.000 6.3 2.15  0.22 0.46 0.5 1.9 7.31 ND 3060
10:00 9/23/08 70 70,000 6,700 10,000 6.1 2.4 0.42 0.023 0.036 0.082 0.13 7.33 0.12 2480
10:05 9/30/08 68 50,000 2,800 17,000 5.66 2.46 0.27 0.084 0.16 0.23 0.65 7.48 nd 2820
9:55 10/21/08 46,000.000 3000 4,300.000 6.3 2.28 0.32 0.026 0.073 0.14 0.3 7.2 nd 2880

J03P04

0034328



Time Date. Temp.

Total 
Colilform

Fecal 
Coliform 

cfu/100ml

Enteroccoccus 
cfu/100ml

Cadmium 
mg/l

Copper 
mg/l

Nickel 
mg/l

Nitrogen 
mg/l Phosphorus  

Time Date. Temp.

Total 
Colilform

Fecal 
Coliform 

cfu/100ml

Enteroccoccus 
cfu/100ml

Cadmium 
mg/l

Copper 
mg/l

Nickel 
mg/l

Nitrogen 
mg/l Phosphorus mg/l

9:50 06/28/06 74 4700 0.012 0 0.076 6.9 0.52 9:35 6/28/2006 75 3100 0.014 0 0.083 8.2 0.58
No Test 07/04/06  No Test 7/4/2006

2:20 07/11/06 75 110000 1200 1500 0.012 0.000 0.091 3.300 0.250 2:32 07/11/06 71 230000 2200 3500 0.010 0.000 0.081 2.700 0.300
9:52 07/18/06 74 140000 19000 11000 0.01 0 0.071 3.55 0.53 9:47 07/18/06 77 31000 76000 15000 0.0096 0 0.075 3.4 0.41
9:05 07/25/06 74 120000 22000 19000 0.011 0 0.069 8.5 3.8 9:00 07/25/06 75 110000 15000 11000 0.011 0 0.079 9.45 3.8

Geo Mean 74 122,716 6,968 6,793 0.011 0.000 0.077 5.563 1.275 Jul-06 Geo Mean 74 92,220 13,587 6,505 0.011 0.000 0.080 5.938 1.273
10:10 08/01/06 75 110000 8500 19000 0.012 0 0.082 4.4 0.43 10:05 08/01/06 77 190000 15000 12000 0.012 0 0.088 3.7 0.35

No Test 08/08/06  No Test 08/08/06
9:56 08/15/06 73 130000 3600 6400 0.012 0 0.087 9.3 0.25 9:50 08/15/06 74 280000 19000 14000 0.014 0 0.097 9.6 0.21

10:26 08/22/06 73000 2800 2100 0.014 0 0.084 3.5 0.43 10:19 08/22/06  120000 9400 5400 0.013 0 0.088 1.95 0.39
10:05 08/29/06 72 23000 5400 5300 0.013 0 0.077 8.22 0.555 10:05 08/29/06 72 23000 5400 5300 0.013 0 0.077 8.22 0.555

Geo Mean 73 70,000 4,638 6,065 0.013 0.000 0.083 6.355 0.412 Aug-06 Geo Mean 74 110,079 10,967 8,327 0.013 0.000 0.088 5.868 0.376
10:00 09/05/06 74 280000 25000 3100 0.014 0 0.097 6.9 0.48 9:57 09/05/06 77 390000 29000 2200 0.014 0 0.11 8.2 0.41
10:30 09/12/06 70 160000 54000 4900 0.0091 0 0.066 6.4 0.41 10:24 09/12/06 71 110000 15000 4000 0.0092 0 0.071 7.4 0.37
10:39 09/19/06 69 160000 4700 8300 0.016 0 0.12 6.08 0.29 10:46 09/19/06 67 42000 2300 900 0.0048 0.015 0.025 6.72 0.25
10:24 09/26/06 72 360000 150000 10000 0.013 0 0.091 5.4 0.37 10:30 09/26/06 69 100000 15000 2900 0.008 0 0.085 5.8 0.34

Geo Mean 71 225,385 31,234 5,959 0.013 0.000 0.088 6.195 0.400 Sep-06 Geo Mean 71 115,858 11,068 2,189 0.009 0.004 0.073 7.030 0.343
9:50 10/03/06 68 39000 21000 11000 0.015 0 0.11 4.95 0.13 9:53 10/03/06 67 140000 29000 3500 0.028 0.014 0.14 4.7 0.29

10:30 10/17/06 68 180000 31000 8000 0.013 0 0.088 4.8 0.31 10:50 10/11/06 66 430000 37000 6000 0.016 0 0.11 6.4 0.28
10:05 10/24/06 66 42000 6000 3000 0.013 0.000 0.085 6.100 0.440 10:45 10/11/06 68 300000 17000 11000 0.018 0 0.11 5.9 0.32
10:30 10/31/06 66 66000 9000 6000 0.011 0 0.072 5.9 0.3 10:36 10/17/06 67 40000 19000 1000 0 0 0.022 5.3 0.29

Geo Mean 67 66,418 13,693 6,309 0.013 0.000 0.089 5.438 0.295 Oct-06 10:10 10/24/06 65 100000 9000 3000 0.023 0.000 0.110 6.300 0.420
No Test 11/07/06 10:36 10/31/06 68 54000 19000 9000 0.011 0 0.082 6.1 0.34
No Test 11/14/06 Rain Geo Mean 67 125,467 19,745 4,290 0.016 0.002 0.096 5.783 0.323
10:14 11/21/06 66 120000 13000 9000 0.011 0 0.073 5 0.29 No Test 11/07/06
9:55 11/28/06 56 160000 130000 32000 0.0052 0.017 0.058 6.2 0.42 No Test 11/14/06 Rain

10:13 12/05/06 59 88000 30000 17000 0.017 0 0.11 5.2 0.24 10:20 11/21/06 64 97000 17000 12000 0.014 0 0.099 5.3 0.32
10:36 12/11/06 61 160000 32000 11000 0.017 0.018 0.11 5.2 0.25 10:00 11/28/06 54 200000 87000 9000 0.0043 0.015 0.055 5.9 0.46

Geo Mean 61 128,226 35,689 15,234 0.013 0.009 0.088 5.400 0.300 Nov-Dec 06 10:19 12/05/06 56 130000 28000 28000 0.018 0 0.13 5.08 0.27
10:58 1/2/07 59 45000 300 8000 0.025 0 0.14 4.85 0.36 10:40 12/12/06 52 76000 90000 15000 0.049 0.049 0.17 5.5 0.22
10:32 1/9/07 59 84000 4000 8000 Geo Mean 57 117,663 43,938 14,594 0.021 0.016 0.114 5.445 0.318
10:50 01/16/07 57 9000 400 1000 0.028 0.014 0.13 6.1 0.29 11:06 1/2/07 55 37000 200 3000 0.021 0 0.18 4.58 0.32

Geo Mean 58 32,402 783 4,000 0.027 0.007 0.135 5.475 0.325 Jan-07 10:37 1/9/07 55 58000 1000 400 0.019 0 0.12 3.95 0.36
No Test 01/23/07 Const 11:30 01/16/07 44 26000 3400 1000 0.023 0 0.17 5.7 0.27
No test 1/30/07 Const Geo Mean 51 38,212 879 1,063 0.021 0.000 0.157 4.743 0.317
No Test 2/6/07 Const No Test 01/23/07 Const
No Test 02/13/07 Const No test 1/30/07 Const
No Test 02/20/07 Const No Test 2/6/07 Const
No Test 2/27/07 Const No Test 02/13/07 Const
No Test 3/6/07 Const No Test 02/20/07 Const
No Test 03/13/07 Const No Test 2/27/07 Const
No Test 03/20/07 Const No Test 3/6/07 Const
NO Test 03/27/07 Const No Test 03/13/07 Const
No Test 4/3/07 Const No Test 03/20/07 Const
No Test 04/10/07 Const No Test 03/27/07 Const
No Test 4/17/07 Const No Test 4/3/07 Const

Rain 4/24/07 Const No Test 04/10/07 Const
No Test 5/1/07 Const No Test 4/17/07 Const
No Test 05/08/07 Const Rain 4/24/07 Const
No Test 5/15/07 Const No Test 5/1/07 Const
No Test 5/22/07 Const TN Phos 05/08/07 Const
10:29 05/29/07 67 6000 4000 5000 4.5 0.31 No Test 5/15/07 Const
10:34 6/5/07 66 7000 5000 9000 6.3 0.43 No Test 5/22/07 Const TN Phos
10:27 06/12/07 68 13000 8000 10000 5.8 0.31 10:29 05/29/07 67 6000 4000 5000 4.5 0.31
11:43 6/19/07 65 4000 7000 7000 5.6 0.25 10:42 6/5/07 67 4000 4000 9000 6.9 0.38
10:04 6/26/07 70 23000 8000 7000 6.65 0.41 10:34 06/12/07 67 3000 1000 3000 5.5 0.35

Geo Mean 67 8,714 6,173 7,391    5.77 0.342 Jun-07 11:50 6/19/07 65 22000 9000 4000 5.9 0.27
9:38 7/3/07 68 40000 12000 10000 0.018 0 0.099 6.2 0.36 10:09 6/26/07 71 15000 8000 9000 6.38 0.37

10:00 07/10/07 71 Geo Mean 67 7,502 4,095 5,462    5.78 0.333
10:36 7/17/07 71 26000 10000 10000 0.018 0 0.11 4.04 0.33 9:41 7/3/07 72 26000 1000 9000 0.046 0.077 0.19 6.8 0.39
9:46 7/24/07 72 34000 10000 28000 0.019 0 0.1 4.9 0.37 10:10 07/10/07 72

Geo Mean 71 32,822 10,627 14,095 0.018 0.000 0.103 5.047 0.353 Jul-07 10:40 07/17/07 72 5000 5000 30000 0.018 01/00/00 0.12 4.4 0.36
11:00 8/1/2007 74 38000 8000 13000 0.018 0 0.11 9.91 0.4 9:53 7/24/07 74 26000 7000 12000 0.021 0 0.12 5.2 0.4
10:23 8/7/07 72 23000 38000 18000 0.03 0.011 0.13 5.3 0.35 Geo Mean 73 15,007 3,271 14,797 0.028 0.026 0.143 5.467 0.383
10:18 08/14/07 74 39000 21000 19000 0.022 0.014 0.11 4.36 0.31 11:10 8/1/2007 74 36000 3000 15000 0.017 0 0.12 9.06 0.39
1:26 8/22/07 73 36000 9000 8000 0.019 0 0.14 4.7 0.33 10:27 8/7/07 72 15000 15000 12000 0.017 0 0.12 4.9 0.35

Narco Channel Restoration Project Up Stream Narco Channel Restoration Project Down Stream
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10:13 8/28/07 73 37000 14000 12000 0.021 0 0.12 4.65 0.33 10:21 08/14/07 74 24000 11000 18000 0.026 0.015 0.12 5.35 0.26
Geo Mean 73 33,995 15,174 13,367 0.022 0.005 0.122 5.784 0.344 Aug-07 1:30 8/22/07 73 29000 5000 6000 0.022 0.011 0.15 5.2 0.29

10:00 9/4/07 75 77000 11000 22000 0.049 0.06 0.14 5.7 0.31 10:16 8/28/07 72 21000 8000 9000 0.024 0.011 0.13 4.45 0.37
10:19 09/11/07 71 42000 9000 9000 0.024 0 0.12 6.1 0.25 Geo Mean 73 23,958 7,233 11,184 0.021 0.007 0.128 5.792 0.332
10:03 9/18/07 70 51000 6000 8000 0.02 0 0.11 6.08 0.24 10:03 9/4/07 74 98000 17000 15000 0.023 0.017 0.11 5.9 0.34
9:56 9/25/07 69 23000 2000 10000 0.024 0 0.13 5.31 0.36 10:21 09/11/07 72 50000 9000 3000 0.018 0 0.12 6.4 0.3

Geo Mean 71 44,133 5,871 11,219 0.029 0.015 0.125 5.798 0.290 Sep-07 10:06 9/18/07 71 74000 4000 11000 0.017 0 0.12 6.2 0.28
No Test 10/2/07 10:00 9/25/07 66 19000 7000 26000 0.012 0 0.12 5.14 0.31
10:22 10/09/07 65 81000 1000 9000 0.2 0.26 0.28 5.75 0.38 Geo Mean 71 51,232 8,090 10,651 0.018 0.004 0.118 5.910 0.308

No Test 10//7/07 No test 10/2/07
10:36 10/23/07 68 11000 3000 9000 0.025 0.019 0.14 5.9 0.31 10:27 10/09/07 66 160000 1000 5000 0.027 0.014 0.14 6.07 0.31
10:13 10/30/07 67 86000 2000 13000 0.029 0.013 0.13 5.44 0.38 NO Test 10/16/07

67 42,474 1,817 10,174 0.085 0.097 0.183 5.697 0.357 Oct-07 10:42 10/23/07 68 39000 2000 6000 0.091 0.059 0.18 6.07 0.34
10:32 11/6/07 68 61000 2000 9000 0.039 0.025 0.14 6.2 0.35 10:18 10/30/07 67 30000 700 6000 0.026 0 0.13 5.38 0.35
10:18 11/13/07 66 49000 2900 5000 0.17 0.2 0.2 5.38 0.35 Geo Mean 67 57,205 1,119 5,646 0.048 0.024 0.150 5.840 0.333
9:15 11/20/07 65 51000 700 10000 0.026 0 0.12 6.12 0.34 10:37 11/6/07 68 32000 1000 5000 0.16 0.091 0.21 5.9 0.39
9:55 11/27/07 56 52000 7900 12000 0.026 0.018 0.17 5.8 0.37 10:30 11/13/07 68 51000 3900 8000 0.041 0.018 0.15 6.02 0.38

Geo Mean 64 53,061 2,380 8,572 0.065 0.061 0.158 5.875 0.353 Nov-07 9:25 11/20/07 65 68000 2800 8000 0.12 0.074 0.19 6.3 0.36
10:49 12/4/07 60 81000 3500 11000 0.034 0 0.19 5.3 0.3 10:05 11/27/07 55 31000 1000 5000 0.1 0.067 0.17 6.1 0.36
10:05 12/11/07 57 2500 1600 3000 0.046 0 0.24 5.7 0.36 Geo Mean 64 43,067 1,818 6,325 0.105 0.063 0.180 6.080 0.373
10:21 12/18/07 61 41000 4000 5000 0.038 0.019 0.18 6.1 0.27 10:29 12/4/07 62 35000 2800 45000 0.017 0 0.17 5.75 0.34

12/25/07 10:11 12/11/07 59 19000 2100 18000 0.04 0 0.2 6.2 0.32
GeoMean 59 20,249 2,819 5,485 0.039 0.006 0.203 5.700 0.310 Dec-07 10:29 12/18/07 61 19000 1700 3000 0.032 0 0.18 6.3 0.3

No Test 12/25/07
GeoMean 61 23,291 2,154 13,444 0.030 0.000 0.183 6.083 0.320

Time Date. Temp. Total 
Colilform

Fecal 
Coliform 

cfu/100ml

Enteroccoccus 
cfu/100ml

Cadmium 
mg/l

Copper 
mg/l

Nickel 
mg/l

Nitrogen 
mg/l Phosphorus  Time Date. Temp. Total 

Colilform

Fecal 
Coliform 

cfu/100ml

Enteroccoccus 
cfu/100ml

Cadmium 
mg/l

Copper 
mg/l

Nickel 
mg/l

Nitrogen 
mg/l Phosphorus mg/l

9:52 01/08/08 57 71000 2700 7300 0.05 ND 0.27 5.7 0.28 9:59 01/08/08 58 25000 1300 6000 0.037 ND 0.24 6.2 0.31
10:03 1/15/08 56 73000 2800 9000 0.039 ND 0.21 5.55 0.31 10:11 1/15/08 59 37000 1300 11000 0.038 ND 0.21 6.15 0.34

71,993 2,750 8,106 0.045  0.240 5.625 0.295 30,414 1,300 8,124 0.038 #DIV/0! 0.225 6.175 0.325
10:07 2/5/08 56 3000 100 2500 0.046 ND 0.24 0.32 0.35 10:13 2/5/08 58 4000 400 500 0.063 0.0012 0.23 6.6 0.32
10:10 02/12/08 58 16000 600 800 0.088 0.089 0.28 5.3 0.35 10:18 02/12/08 61 25000 400 2000 0.06 ND 0.2 6.06 0.37
10:57 2/26/08 61 13000 1500 200 0.044 ND 0.23 7.55 0.27 11:10 2/26/08 64 13000 400 700 0.048 ND 0.22 7.5 0.24

8,545 448 737 0.059 0.089 0.250 4.390 0.323 10,914 400 888 0.057 0.001 0.217 6.720 0.310
10:07 3/4/08 59 18000 700 950 0.039 ND 0.21 7.1 0.39 10:15 3/4/08 62 15000 300 1100 0.033 ND 0.2 6.7 0.29
9:26 3/11/08 0.039 ND 0.21 7.1 0.39 3/11/08 0.033 ND 0.2 6.7 0.29

10:42 3/18/08 57 0.039 ND 0.21 7.1 0.39 10:34 3/18/08 61 0.033 ND 0.2 6.7 0.29
10:06 3/25/08 62 42000 3000 38000 0.054 0.056 0.19 8.5 0.53 10:13 3/25/08 65 19000 2000 7000 0.032 nd 0.17 7.3 0.37

27,495 1,449 6,008 0.043 0.056 0.205 7.450 0.425 16,882 775 2,775 0.033 #DIV/0! 0.193 6.850 0.310
10:04 4/1/08 61 27000 5000 24000 0.038 0.021 0.19 7.8 0.42 10:13 4/1/08 61 18000 2\000 8000 0.035 0.015 0.15 7.4 0.39
9:41 4/22/08 61 63000 3000 21000 0.065 0.027 0.13 6.8 0.37 9:48 4/22/08 64 89000 5000 17000 0.023 ND 0.13 7.2 0.34

41,243 3,873 22,450 0.052 0.024 0.160 7.300 0.395 40,025 5,000 11,662 0.029 0.015 0.140 7.300 0.365
9:32 5/6/08 65 29000 11000 16000 0.099 0.074 0.15 7.3 0.34 9:35 5/6/08 65 11000 7000 12000 0.023 nd 0.12 7.85 0.38
9:45 05/13/08 64 44000 12000 16000 0.022 ND 0.12 6.95 0.31 9:53 05/13/08 66 38000 2000 15000 0.03 0.011 0.11 7.6 0.34
9:37 5/20/08 68 56000 17000 9000 0.041 0.016 0.12 6.7 0.38 9:43 5/20/08 68 51000 6000 3000 0.024 ND 0.11 6.65 0.42
9:57 5/27/08 65 39000 11000 8000 0.061 0.023 0.12 4.5 0.28 10:10 5/27/08 65 44000 3000 4000 0.021 ND 0.11 3.8 0.333

40,858 12,534 11,652 0.056 0.038 0.128 6.363 0.328 31,121 3,984 6,817 0.025 0.011 0.113 6.475 0.368
9:47 6/3/08 66 61000 5000 2000 0.022 nd 0.11 5.65 0.31 9:39 6/3/08 68 52000 4000 10000 0.02 nd 0.11 6.1 0.33
1:43 06/09/08 68 38000 2000 12000 0.026 nd 0.15 4.25 0.56 1:50 06/09/08 77 31000 1000 1000 0.026 nd 0.13 3.7 0.51
9:37 6/17/08 69 110000 11000 7000 0.018 nd 0.09 6.1 0.34 9:43 6/17/08 69 49000 3000 4000 0.016 nd 0.087 7.05 0.37

10:18 6/24/08 68 46000 14000 22000 0.024 nd 0.11 4.7 0.44 10:30 6/24/08 71 13000 600 7000 0.019 nd 0.092 4.9 0.37
2:17 6/30/08 73 29000 2000 8000 0.021 nd 0.14 5.9 0.36 2:25 6/30/08/ 77 29000 4000 5000 0.065 0.028 0.14 5.45 0.33

50,855 4,986 7,837 0.022  0.120 5.320 0.402 31,245 1,958 4,258 0.029 0.028 0.112 5.440 0.382
2:06 7/7/08 72 49000 4000 14000 0.027 0.017 0.11 5.8 0.25 2:15 7/7/08 78 27000 3000 9000 0.079 0.039 0.16 5.4 0.24
2:20 07/14/08 74 40000 13000 5000 0.02 nd 0.14 5.45 0.31 2:30 07/14/08 78 23000 9000 5000 0.015 nd 0.11 5.9 0.28
10:37 7/21/08 70 44000 19000 17000 0.12 0.044 0.12 5.7 0.36 10:45 7/21/08 71 37000 16000 9000 0.12 0.05 0.21 6.2 0.39
10:35 7/29/08 72 57000 32000 14000 0.11 0.069 0.57 5.88 0.35 10:50 7/29/08 71 52000 3000 8000 0.027 0.012 0.11 6.3 0.4

47,086 13,334 11,361 0.069 0.043 0.235 5.708 0.318 33,062 6,000 7,545 0.060 0.034 0.148 5.950 0.328
10:47 8/5/08 73 140000 27000 13000 0.02 0.011 0.11 5.75 0.34 10:54 8/5/08 82 90000 11000 7000 0.045 0.023 0.13 6.32 0.37
10:03 08/12/08 71 130000 47000 22000 0.31 0.25 0.31 5.6 0.33 9:56 08/12/03 70 70000 18000 9000 0.023 0.012 0.11 6.3 0.37

134,907 35,623 16,912 0.165 0.131 0.210 5.675 0.335 79,373 14,071 7,937 0.034 0.018 0.120 6.310 0.370

GeoMean Average GeoMean Average

GeoMean

Narco Channel Restoration Project Up Stream Narco Channel Restoration Project Down Stream
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SEEP RUNOFF RATE ANALYSIS

Site info
Pre-Retrofit 

2007
Post-Retrofit 

2008

Site ID
BMP 
Category Site topo

Site 
acreage

Site 
irrigated/per

meable %

Site 
permeable 

acreage

Full site runoff 
rate, "/day, 

2007

Groundwater 
conductivity, 

max/site

Mean storm 
drain 

conductivity for 
2007

Surface runoff 
Source waters 
conductivity 
red=mixed 
source=1st 

quartile 

% of full site 
runoff 

attributed to 
surface runoff, 

2007

2007 
Permeable 

Area 
Surface 

Runoff rate, 
"/day

2008 Full site 
runoff rate, 

"/day

Groundwate
r 

conductivity, 
max/site

Mean storm 
drain 

conductivity 
for 2008

Surface runoff 
Source waters 
conductivity 

% of full site 
runoff 

attributed to 
surface 

runoff, 2008

2008 
Permeable 

Area Surface 
Runoff rate, 

"/day

Acreage of 
permeable 

area 
retrofitted 
with BMPs

% of 
Permeable 

Area 
retrofitted 
with BMPs

Surface Runoff 
Rate Delta from 

2007 to 2008, 
"/day

Percent 
decrease in 
surface runoff

MVH7 Control terraced 29.5 38% 11.21 0.12038269 4040 1155 885 91.442% 0.2896856 0.04620109 4040 2,788 977 40.875% 0.049696518 0 0.0% -0.239989078 -82.8%
MVH10 Control gentle 16.7 26% 4.342 0.0038616 2710 1240 800 76.963% 0.01143083 0.02064427 2710 1,302 800 73.717% 0.058532284 0 0.0% 0.04710145 412.1%
MVH11 Control gentle 32.8 30% 9.84 0.18245489 3,160 1087 800 87.839% 0.53422173 0.05701057 3,160 1248 800 81.017% 0.153960748 0 0.0% -0.380260985 -71.2%
MVH8 A gentle 56.1 37% 20.757 0.06302805 6,370 1083 946 97.474% 0.16604346 0.02213 6,370 2724 1154 69.900% 0.04180794 2.94 14.2% -0.12423552 -74.8%
MVH13 A terraced 38 57% 21.66 1.0582138 3,220 1278 912 84.142% 1.56211134 0.02471381 3,220 1,745 1,290 76.425% 0.03313596 7.09 32.7% -1.528975384 -97.9%
MVH12 AB terraced 13.8 40% 5.52 0.26574383 8,510 1468 1386 98.849% 0.65671254 0.01313256 8,510 1,601 1080 92.988% 0.030529225 0.71 12.9% -0.626183314 -95.4%
LNH15 AB gentle 13.05 21% 2.7405 0.08164572 3,280 1631 800 66.492% 0.25851343 0.04181409 3,280 1,354 800 77.661% 0.154635056 0.88 32.1% -0.10387837 -40.2%
LNH14 ABC terraced 30.54 45% 13.743 0.01699149 7,950 2478 800 76.531% 0.02889742 0.06607457 7,950 4456 800 48.867% 0.071752773 0.48 3.5% 0.042855358 148.3%
MVH9 ABC terraced 48.8 53% 25.864 0.64613937 8,620 1009 790 97.203% 1.18503259 0.00664216 8,620 2,598 1352 76.909% 0.009638567 1 3.9% -1.175394023 -99.2%

#VALUE!
Average, all sites 31.03 39% 12.85 0.27094016 5318 1381 902 86.326% 0.52140544 0.03 5318 2202 1005.89 70.929% 0.06707656 1.46 11.0% -0.45432887 -87.1%

Average, control sites 26.33 31% 8.464 0.10223306 3303 1161 828 85.415% 0.27844605 0.04128531 3303 1779 859 65.203% 0.087396517 0 0.0% -0.191049538 -68.6%
Average, retrofitted sites 33.38 42% 15.05 0.35529371 6325 1491 939 86.782% 0.64288513 0.02908453 6325 2413 1079 73.792% 0.05691659 2.18 0 -0.58596854 -43.2%
Average, Laguna Niguel sites 21.80 33% 8.24 0.04931861 5615 2055 800 71.512% 0.14370542 0.05394433 5615 2905 800 63.264% 0.11319391 0.68 0 -0.03051151 54.1%

Average, A sites 47.05 47% 21.2085 0.560620925 4795 1181 929 90.808% 0.8640774 0.023421905 4795 2235 1222 73.163% 0.03747195 5.015 23.4% -0.826605452 -95.7%
Average, AB sites 13.43 31% 4.13025 0.173694775 5895 1550 1093 82.670% 0.45761298 0.027473325 5895 1478 940 85.325% 0.092582141 0.795 22.5% -0.365030842 -79.8%
Average, ABC sites 39.67 49% 19.8035 0.33156543 8285 1744 795 86.867% 0.606965 0.036358365 8285 3527 1076 62.888% 0.04069567 0.74 3.7% -0.566269333 -93.3%

Average, terraced 32.13 47% 15.5994 0.421494236 6468 1478 955 89.634% 0.7444879 0.031352838 6468 2638 1099.8 67.213% 0.038950609 1.856 10.6% -0.705537288 -94.8%
Average, gentle 29.66 29% 9.419875 0.082747565 3880 1260 837 82.192% 0.24255236 0.035399733 3880 1657 888.5 75.574% 0.102234007 0.955 11.6% -0.140318356 -57.9%
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Table C.1 - Inspection Priorities EXHIBIT A-5.II

Identified
Facilities Low Med High

Active or Closed Municipal Landfills N/A n/a
Publicly  Owned Treatment Facilities N/A n/a

N/A n/a
N/A n/a
N/A n/a

N/A n/a

N/A n/a
N/A n/a
N/A n/a

La Paz Sports Park x
Chapparosa Park x

N/A n/a
N/A n/a

WetCAT(Alicia Parkway) x
N/A

Airfields N/A
LN/MV Commuter Rail Station x

Clipper Cove Park x
Crown Valley Community Park x

Hidden Hills Park x
Juaneno Park x

La Hermosa Park x
La Plata Park x

Lily Shapell Park x
Niguel Heights Park x
Niguel Woods Park x
Rancho Niguel Park x

Ridgeview Park x
Yosemite Park x

La Paz Sports Park x
Vista Plaza Park x

Crown Valley Community Center and Pool x
Sea Country Senior and Community Center x

Laguna Niguel Skate & Soccer Park x
El Lazo Basketball Courts x

City-maintained Roadway slopes  x
Citywide x
Citywide x
Citywide x
Citywide x

Beacon Hill Park x
Bear Brand Park x
Chapparosa Park x

Longview Park x
Marina Hills Park x
Niguel Road Park x

Ocean Breeze Park x
Parc Vista Park x

Parc Vista Overlook Park x
Pooch Park x

Redondo View Node Park x
Reef View Node Park x
Salt Creek Corridor x

Seminole Park x
n/a n/a

City-maintained Open Space x

Other Municipal
Areas

Municipal
 Waste Facilities

Solid Waste Transfer Facilities

Corporation
 Yards

Detention/Infiltration Basins

Drainage System O&M

Parking Facilities

Flood Management
Projects & Flood
Control Devices

Solid Waste Handling

Corporation Yards

Se
e 

Ta
bl

e 
C

.2
Fo

r P
rio

rit
iz

at
io

n

Other Facilities Identified by the Municipality

Field Programs

Stables/Animal Shelters

Parks & Cemetaries

Landscape Maintenance

Facilities/Types

Hazardous Waste Treatment, Disposal, and 
Recovery Facilities

Sites for Disposing and Treating
Sewage Sludge 

Land Application Sites

Incinerators

Facilities 
Contributory to 

303(d) Listed Water 
Bodies

Parks, Sports Facilities and Landscaped Areas

Maintenance Yards

Parking Facilities

Water Treatment Wetlands
Miscellaneous Facilities
Municipal Airfields

Sedimentation Basins

M
an

da
to

ry
 H

ig
h 

Pr
io

rit
y

Uncontrolled Sanitary Landfills

Storage Yards for Materials

Street Maintenance

F/Citywide/Stormwater/Sec 5 - Table C.1 Inspection Priorities rev 11-08
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Table C.2 - Prioritization Worksheet
See 2003 DAMP Section 5.4.3.1 For Ranking Points System

EXHIBIT  A-5.II

A B C D E F

Activity Materials
Used

303(d) 
Wastes

 Generated 

Discharge
Potential

Non SW
Discharges

Facility 
Size

Parks & Cemetaries
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 5 24 Low

      Crown Valley Community Park no 5 3 5 3 5 5 26 Low
no 5 3 5 3 3 3 22 Low
no 5 3 5 3 3 3 22 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 5 24 Low

         Lily Shapell Park no 5 3 5 3 3 3 22 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 3 22 Low
no 5 3 5 3 3 3 22 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 3 22 Low
no 5 3 5 3 3 3 22 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 3 22 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 3 22 Low
no 5 3 5 3 3 3 22 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 5 24 Low
no 5 3 5 3 3 3 22 Low

no 3 3 5 3 3 3 20 Low
no 1 0 0 3 1 3 8 Low

no 5 3 5 3 3 5 24 Low

no

no 5 0 5 3 3 5 21 Low

no 5 3 5 3 3 3 22 Low
no 5 3 5 3 3 5 24 Low

Rank 
(High/

Med/Low)

Proximity
to ESA?*

City Maintained Open Space

Vista Plaza Park

Open Space by Crown Valley Park

Ranking 
[A+B+C+D

+E+F]

Longview Park

Salt Creek Corridor
Seminole Park
Yosemite Park

Niguel Road Park

Parc Vista Park
Ocean Breeze Park

La Paz Sports Park

Pooch Park

Redondo View Node Park
Reef View Node Park

Ridgeview Park

Fixed Facility

Chapparosa Park

Beacon Hill Park

Laguna Niguel Skate & Soccer Park

Parc Vista Overlook Park

Juaneno Park
La Hermosa Park

La Plata Park

Marina Hills Park
Niguel Heights Park

N/A

Metrolink Station

Salt Creek Corridor

Public Buildings and Grounds

Stadiums/Sports Facilities

Stables/Animal Shelters

City maintained Landscaped Slopes

Hidden Hills Park

Clipper Cove Park

Bear Brand Park

Rancho Niguel Park

Niguel Woods Park

Public Parking Facilities

Other

Crown Valley Community Center and Pool
Sea County Senior and Community Center

F/Citywide/Stormwater/Sec 5 - Table C.2 Prioritization Worksheet
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Acronyms 

 
303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC California Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
F&G California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 
HOA Homeowner’s Association 
HWI Hazardous Waste Inspector 
IC Incident Commander 
ID/IC Illegal Discharge/Illicit Connection 

Orange County Stormwater Program  November 14, 2008 
DAMP Appendix C, Acronyms 

IPM Integrated Pest Management 

0034503



Acronyms 

IRWD Irvine Ranch Water District 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NC Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC County of Orange 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCSD Orange County Sanitation District 
OES Office of Emergency Services 
PDSD Planning & Development Services Department 
PFRD Public Facilities & Resources Department 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWC Public Works Crew 
PWD Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
RWQCB Regional Water Quality Control Board 
SA Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD San Diego 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR Spill Responder 
SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TAC Technical Advisory Committee 
TMDL Total Maximum Daily Load 
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Acronyms 

UHWM Uniform Hazardous Waste Manifest 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
WURMP  Watershed Urban Runoff Management Plan 
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Executive Summary  
 
This document was prepared by the City of Lake Forest (City) in general accordance with 
the requirements of the Third Term National Pollutant Discharge Elimination System 
(NPDES) Permits issued by the California Regional Water Quality Control Board, San 
Diego and Santa Ana Regions (SDRWQCB and SARWQCB, respectively) to the County 
of Orange, the Orange County Flood Control District (OCFCD) and the incorporated 
cities of Orange County (collectively referred to as Permittees).   
 
The following municipal separate storm sewer system (MS4) permits were issued: 
 
California Regional Water Quality Control Board, San Diego Region (SDRWQCB) 
Order No.           NPDES No.    Date Adopted 
R9-2002-0001          CAS0108740     February 13, 2002 
 
California Regional Water Quality Control Board, Santa Ana Region (SARWQCB) 
Order No.         NPDES No.   Date Adopted 
R8-2002-0010         CAS618030   January 18, 2002 
 
The Permittees in the SDRWQCB jurisdiction include the County of Orange, the Orange 
County Flood Control District and the 11 incorporated Cities of Aliso Viejo, Dana Point, 
Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, Mission 
Viejo, Rancho Santa Margarita, San Clemente and San Juan Capistrano. 
 
The Permittees in the SARWQCB jurisdiction include the County of Orange, the Orange 
County Flood Control District and the 26 incorporated Cities of Anaheim, Brea, Buena 
Park, Costa Mesa, Cypress, Fountain Valley, Fullerton, Garden Grove, Huntington 
Beach, Irvine, Laguna Hills, Laguna Woods, La Habra, La Palma, Lake Forest, Los 
Alamitos, Newport Beach, Orange, Placentia, Santa Ana, Seal Beach, Stanton, Tustin, 
Villa Park, Westminster, and Yorba Linda. 
 
The cities of Lake Forest, Laguna Woods, and Laguna Hills are located within both 
Regional Board’s jurisdictions. 
 
In accordance with the requirements of the MS4 Permits, a Program Effectiveness 
Assessment (PEA; Appendix C of the 2003 Drainage Area Management Plan [DAMP]) 
is submitted annually to the regional boards.  The PEA describes the specific activities 
the Permittees have undertaken, during the previous fiscal year, to comply with the MS4 
Permit waste discharge requirements.  The PEA also provides the Permittees with an 
opportunity to update the Local Implementation Plan (LIP) and thereby document and 
communicate new developments in the storm water quality programs.  Further discussion 
regarding the objectives of the PEA are presented in Section C-1. 
 
The City of Lake Forest has developed a PEA that documents the activities that the City 
has initiated, completed, and/or is currently conducting to comply with the requirements 
of the Third Term Permits and to facilitate continued improvements in regional water 
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quality.  Since the City’s LIP provides the primary structure of the water quality program, 
the PEA contains numerous references to it.   
 
The PEA is considered an appendix to the 2003 DAMP, the principal policy and 
guidance document for the county-wide NPDES Stormwater Program.  The 2003 DAMP 
was developed through a collaborative effort among all the Permittees, including the City 
of Lake Forest, as well as interested agencies, organizations and the public. 
 
The 2003 DAMP consists of the following appendices: 
 
Appendix A - The Local Implementation Plans (LIP) developed by the Permittees  
Appendix B – Education, Training and Outreach Component 
Appendix C – Program Effectiveness Assessment Component 
Appendix D – Watershed Components 
 
The PEA consists of 11 distinct program elements (based upon the City’s LIP) that 
provide summaries of City efforts in those program elements. 
 
The City of Lake Forest continues to implement the program activities outlined in the 
LIP.  Assessments of the City’s particular activities within the public education and 
outreach program, code enforcement, inspection, BMP implementation projects, and 
Legal Authority indicate they have resulted in improved and meaningful progress toward 
improving the effectiveness of the water quality program and ultimately improving water 
quality.  Further, the City’s efforts within program management, municipal programs, 
development, and training of City staff, continue to foster an effective means of reducing 
stormwater and urban runoff pollution.  
 
In summary, some of the accomplishments of the City to improve water quality during 
the reporting period include: 
 

1.  City Staff continued to implement the Local Implementation Plan citywide; 
2.  The City expended over $1,100,000 on the implementation of storm water   
     programs and water quality activities; 
3.  The City continued collaboration on the urban runoff reduction and water 

conservation program using SmarTimers within the J01P08 subwatershed, 
with study results indicating significant decreases of flow; 

4. The City completed presentations and/or inspections for all HOA boards 
within the J01P01 and J01P08 subwatersheds; 

5.   The City hosted and sponsored numerous events for public education and 
      promotion of pollution prevention;  
6. The City completed follow-up investigations in response to water quality 

monitoring results under the Aliso Creek Directive, J01P01 subwatershed 
field reconnaissance, and the Dry Weather Monitoring Program with 
successful corollary enforcement actions; 

7.  The City implemented the newly adopted Municipal Code revisions                        
including the augmented enforcement options with monetary penalties; 
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8. The City developed/published/distributed numerous educational articles, 
direct mailers, billing inserts, and promotional giveaway materials generating 
over 223,200 impressions;                              

9. The City administered water quality/pollution prevention educational   
presentations to over 1,100 elementary school students; 

10. Approximately 1,048 tons of debris was collected and removed from the MS4  
through city-wide street sweeping and stormdrain cleaning. 

 
In addition to the above, the City has also completed the following: continued 
collaborative implementation of the Nitrogen and Selenium Management Program 
(NSMP) Work Plan as a participating and funding member of the NSMP Working 
Group; collaborative participation in the development of the Central Orange County 
Integrated Regional and Coastal Watershed Management Plan; continued collaboration 
for the South Orange County Integrated Regional Water Management Plan; collaborative 
participation in the SmarTimer Edgescape Evaluation Project (SEEP) evaluating selected 
BMP retrofit opportunities for effective runoff and pollutant loading reduction; active 
participation in the MS4 permit renewal process through review and comment for the 
initial and revised Tentative Orders for Orange County MS4s issued by the SDRWQCB. 
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DAMP APPENDIX C 
PROGRAM EFFECTIVENESS ASSESSMENT 
 
The Program Effectiveness Assessment (PEA) is to assist the Permittees in evaluating the 
effectiveness of their respective Local Implementation Plans as well as the Principal Permittee in 
evaluating the overall effectiveness of the DAMP.  The results of the assessments will allow the 
Permittees to identify any program modifications that may be necessary. 
 
The PEA (DAMP Appendix C) has replaced the historical “Annual Progress Report Questionnaire” 
and will be filled out and submitted each year to the Regional Board by the cities, through the 
Principal Permittee, as city specific reports.  The County, as the Principal Permittee will then 
compile and analyze select portions of the city-specific reports on a watershed and/or countywide 
basis and report those findings to the Regional Board as a part of an overall assessment that will 
accompany the individual annual submittals. 
 
C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) in 
order to better report to the Regional Boards the implementation and performance the Permittees’ 
stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or LIP 
may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
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C-1.2 Background (LIP Section A-1.2) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act (CWA), 
established the National Pollutant Discharge Elimination System (NPDES) permitting program.  As 
a result of court decisions and the overriding need to clarify the stormwater permitting requirements, 
the CWA required the Environmental Protection Agency (EPA) to issue regulations to be effective 
by 1983 that included stormwater runoff from rainfall.  Congress passed a Clean Water Act 
Amendment in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES 
Program.  EPA issued subsequent regulations on November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of Orange 
County (all three collectively referred to as Permittees) have obtained, renewed and complied with 
the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional Water 
Quality Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards):      
 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 
8000180   

July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-
2002) 

96-31 CAS618030 March 
1996 

96-03 CAS0108740  August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030  January 
2002 

R9-2002-
0001 

CAS0108740  February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-based 
water quality planning processes to complement existing jurisdictional and countywide processes.  
The program update also addressed the necessary reconciliation of two Permits which, for the first 
time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to include 
model programs and templates for LIPs (also termed Jurisdictional Urban Runoff Management 
Programs [JURMP] in the San Diego Regional Board Third Term Permit), which will assist the 
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Permittees in implementing the program within their individual jurisdiction as well as recognize the 
differences between the two sets of permit requirements.   
 
This annual progress report covers the period from July 1, 2007 to June 30, 2008 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the Third 
Term Permit.  
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C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2.1) 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Lake Forest involve the following 
activities: 
 
Coordination with the Principal Permittee and other Permittees on continued program development 
through the 2003 DAMP; common program implementation (such as monitoring, public education 
and watershed programs); and a commitment of funding to shared budgets under the Implementation 
Agreement; participation and commitment of funding for regional stakeholder efforts such as the 
Nitrogen and Selenium Management Program Working Group, and the Aliso Creek Directive 
working group; Coordination with internal City departments to implement the LIP;  Preparing, 
approving and tracking shared cost budgets prepared by the Principal Permittee and individual cost 
budgets prepared by the City; and Data management and compliance reporting based on common 
practices specified in the 2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section A-2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Lake Forest  
has designated NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name Devin Slaven Ted Simon 
Title Water Quality Specialist Engineering Services 

Manager 
Department Public Works Public Works 
Address 25550 Commercentre Drive, 

Lake Forest, CA 92630 
25550 Commercentre Drive, 
Lake Forest, CA 92630 

E-mail Address dslaven@ci.lake-forest.ca.us tsimon@ci.lake-forest.ca.us 
 
 
The General Permittee Committee meets at least six times per year.   The City of Lake Forest had 
representatives at the following meetings: 
    

DAMP Appendix C-2  

Meeting Date Attended 
July 26, 2007  
August 23, 2007  
September 27, 2007  
October 25, 2007  
December 20, 2007  
January 24, 2008  
February 28, 2008  
March 27, 2008  
April 24, 2008  
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May 22, 2008  
June 26, 2008  

 
In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    
Newport Bay/San Diego Creek   

 
 
C-2.3 City Internal Coordination (LIP Section A-2.3) 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2. 
 
There were no changes to Table A-2.2 during this reporting period. 
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 
 
The Fiscal Analysis includes the following: 
 
The City’s expenditures for the previous fiscal year; 
The City’s budget for the current fiscal year; and 
A description of the source of funds. 
 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of Lake 
Forest.  The tables below report costs that include the costs of Permittee operations and contracted 
services. 
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Capital Costs 
 
• Capital costs include any capital expended for each one of the DAMP elements.  This would 

consist of any land, large equipment, and structures  
 
Operations and Maintenance Costs 
 
• Operations and Maintenance costs refer to normal costs of operation including the cost of 

keeping equipment and facilities in working order  
 
C-2.5  Program Management Modifications 
 
The modifications that will be made to the Plan Management section of the City’s LIP include the 
following: 
 
No program management modifications are proposed at this time.  
 
 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 
LIP Program Elements FY 2007-08 

Costs 
Projected FY 
2008-09 Costs 

Public Projects - BMPs   0 0 

Construction BMPs for Public Construction Projects 0 0 

Other Capital Project/ Major Equipment Purchases    0 0 

Totals 0 0 
 
OPERATION AND MAINTENANCE COSTS 

DAMP Appendix C-2  

LIP Program Elements FY 2006-07 
Costs 

Projected FY, ie 
2007-08 Costs 

Supportive of Program Administration (LIP Section 2.0) $182,163 $194,950

Municipal Activities (LIP Section 5.0) Trash & Debris 
Control  

59,557 63,750

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

54,575 58,400

Municipal Activities (LIP Section 5.0) Street Sweeping 319,626 342,000
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Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation 

91,085 97,460

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

35,073 37,550

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

22,635 60,000

Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection 

52,000 27,000

Requiring New Development BMPs (Supportive of 
Planning, etc) (LIP Section 7.0) 

12,850 14,000

Requiring Construction BMPs(Supportive of Plan Check 
& Inspection) (LIP Section 8.0) 

19,375 22,000

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

55,936 59,900

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section 10.0) Investigations 

43,912 47,000

Agency Contribution to Regional Program      157,975 453,500

Totals $1,106,762 $1,477,510
 
 
 
 
 
 
FUNDING SOURCES 
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LIP FUNDING SOURCES Costs Projected FY 2006-07 
Costs 

General Fund 100% 100% 
Utility Tax/Charges 0% 0% 
Separate Utility Billing Item 0% 0% 
Gas Tax 0% 0% 
Special Restricted Fund 0% 0% 
 - Sanitation Fee 0% 0% 
 - Benefit Assessment 0% 0% 
 - Fleet Maintenance Fund 0% 0% 
 - Community Services Fund 0% 0% 
 - Water Fund 0% 0% 
 - Sewer & Storm Drain Maintenance 
Fee 

0% 0% 
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 - Others 0% 0% 
TOTALS 100% 100% 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the City of Lake Forest in 
developing its LIP. This Section also discusses a number of studies that the City is 
participating in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The complexity of the Third Term permits has necessitated the development of a LIP in 
order to provide for a city-specific plan within the broader policy and program 
framework of the 2003 DAMP.  The LIP focuses predominantly on the jurisdictional 
implementation of the model pollution prevention-oriented programs detailed in the 2003 
DAMP and was completed and provided to the RWQCBs in 2003.  
 
The 2003 DAMP was revised and submitted by the Principal Permittee along with the  
Report of Waste Discharge in August of 2006.  The City LIP, however, is intended to be 
a more dynamic document plan that will be evaluated on at least an annual basis by the 
City or as directed by the Regional Board. Proposed revisions to the LIP Plan 
Development Section are identified in Section C-3.6. 
 
During this reporting period, the City continued active participation in the development 
of the Central Orange County Integrated Regional and Coastal Watershed Management 
Plan (IRCWMP).  Similar to the South County Integrated Regional Water Management 
Plan, the IRCWMP serves as an integrated planning document for the Newport Bay/San 
Diego Creek and Newport Coast Watersheds that facilitates improved coordination 
and/or collaboration for water resource protection and water quality efforts.  This plan is 
intended to serve as a vehicle for describing project proposals and implementation that 
are coordinated and integrated with other agencies and projects within the regional.  The 
IRCWMP also facilitates prioritization of the projects for funding consideration through 
Proposition 84, and any other funding opportunities including Orange County’s 
Measure M.   
 
C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of Best Management Practices (BMPs) to complement the DAMP based 
jurisdictional program.  The tables that follow list the BMPs implemented during the 
reporting period.   
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 Initiated 
in FY 
2007-08 

Completed 
in FY 2007-
08 

Projected 
completion 
in FY 2008-
09 

Total - Structural BMPs - Constructed wetlands    
Total - Structural BMPs - Sand filters    
Total - Structural BMPs - Disinfection systems    
Total - Structural BMPs - Catch Basin Inserts    
Total - Structural BMPs - Others    
Total - Litter Control BMPs - Screens    
Total - Litter Control BMPs - Booms    
Total - Litter Control BMPs - In-Line Retrofits (eg CDS 
units) 

   

Total - Litter Control BMPs - Others    
Total - Non-Structural BMPS - Public Awareness Survey    
Total - Non-Structural BMPS - Others    
 
  

Watershed Type of BMP Manufacturer   
(if applicable) 

Number 
Implemented 

Type of Analysis Report 
Completed 

San Diego 
Creek/ 
Newport Bay 

Various Pilot 
tests for 
Selenium and 
nutrients 
(NSMP 
Working 
Group) 

Various 7 Influent/Effluent 
sampling, 
feasibility/effectiven
ess evaluations, cost 
effectiveness 

02-28-07 

Aliso Creek Sand Filter NA 1 Water Quality 
Monitoring 

03-28-07 

Aliso Creek ET Controller Various 50 Water Quality 
Monitoring & 
Statistical Analysis 

03-04-08 

 
The City continues active participation as a member of the Nitrogen and Selenium 
Management Program (NSMP) Working Group.  The NSMP Working Group was formed 
in response to California Regional Water Quality Control Board, Santa Ana Region 
(SARWQCB) Order No. R8-2004-0021 which specifies waste discharge requirements for 
short-term groundwater-related discharges and for de minimus discharges within the San 
Diego Creek/Newport Bay watershed. The NSMP Working Group has conducted studies 
for conceptual models of sources, loads, fate and transport for both Selenium and  
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Nitrogen in the watershed.  In addition, the Working Group has conducted evaluation 
studies for Selenium analytical methodology, and BMP treatment technologies. During 
this reporting period, BMP feasibility, selection, and implementation was further studied 
in light of several restricting issues within the watershed such as capture of groundwater 
inputs via multiple sources (e.g. weep holes in flood control channels or subsurface 
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upwelling and mixing with creek flows), point of compliance for deployment, and cost-
prohibitive considerations for multiple compliance or capture/treatment points.  Other 
NSMP Working Group activities included evaluation of Nitrogen and Selenium 
benchmarks and assessment of a Site Specific Objective for the watershed. 
 
The City also continued to maintain an artificial turf demonstration plot at Concourse 
Park.  This municipal park is predominantly utilized by residents within the J01P08 
subwatershed and the F19/Serrano Creek subwatershed.  This project demonstrates 
conservation of approximately 52,000 gallons of water and complete reductions in 
irrigation runoff, as well as fertilizer and pesticide reductions.   
 
C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
The City of Lake Forest is participating in the following studies: 
 
The City continued collaboration on the residential runoff reduction project within the 
J01P08 subwatershed area.  This pilot BMP program study was implemented to educate 
homeowners and promote replacement of irrigation controllers to "smart" controllers or 
SmarTimers for single-family residences within the subwatershed.  Results of the study 
indicated a 50% reduction in average runoff flow with only 10% participation.  The data 
was also evaluated by another consultant and the County.  This additional evaluation of 
the study data yielded additional statistical analysis and generated hinge plots that 
indicate a significant decrease in runoff and appear to confirm findings of the initial 
report.  While the data indicates a significant decrease in flows, the consultant also noted 
that an evaluation of water quality data, including upstream and downstream samples, 
didn’t support any discernable trend.   
  
The City also continued collaborative participation in the SmarTimer and Edgescape 
Evaluation Project (SEEP).  Staff initially participated in the successful development and 
submittal of a project proposal and application package for funding through a Proposition 
40 grant.  The grant was awarded and SEEP project planning and implementation was 
initiated during this reporting period.  Project implementation included deployment of 
several BMPs, or combinations thereof, including SmarTimer evapotranspiration 
irrigation controllers, irrigation system improvements, and landscape conversions in 
order to evaluate reductions in urban runoff, pollutant loading, and water use.  
Participating agencies include the Municipal Water District of Orange County 
(MWDOC), and the south Orange County cities of Lake Forest, Laguna Woods, Laguna 
Hills, Laguna Niguel, San Juan Capistrano, Dana Point, Rancho Santa Margarita, Mission 
Viejo, Laguna Beach, and Aliso Viejo.  During this reporting period, the City completed 
installation of the BMP retrofits for the project site including a SmarTimer irrigation 
controller and numerous irrigation system improvements.  City staff also continued  
water quality and flow monitoring of the City’s project site as well as preliminary review 
of water quality and flow data for subsequent reporting.   
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In addition, the City continued collaboration with the County of Orange to assess the 
implementation of a sand filter BMP at the Munger Storm Drain in Aliso Creek and a 
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related subwatershed reconnaissance followed by City outreach, education, and 
enforcement for identified issues within the J01P01 subwatershed.  
 
C-3.5    13225 Directive for Aliso Creek 
 
The City provided the 30th Quarterly Report to the County for compilation and submittal 
to the SDRWQCB on October 20, 2008.  The City will continue its implementation 
efforts for the revised monitoring program and will prepare and submit the 31st Quarterly 
Report for the next reporting period.  Noteworthy items reported in the 30th Quarterly 
Report include: final review and comment on the study report for the runoff reduction 
and water conservation SmarTimer program targeted at the J01P08 sub-watershed area, 
and completion of participation in the SmarTimer and Edgescape Evaluation Project 
(SEEP) including the BMP upgrades at the City’s project site (Pebble Creek Park).  
Preliminary results of the SEEP study suggest significant water reductions from the BMP 
retrofits at the City’s project site.  This was most dramatically demonstrated by the 
inability of City staff to collect water samples of the runoff since irrigation runoff was 
essentially eliminated leaving nothing to sample.  
 
The City’s education and outreach efforts included launching a new City website 
including revised pollution prevention web page.   The City also continued publication of 
water quality articles related to priority water quality issues in the City’s newsletter, the 
Leaflet. The Leaflet is distributed to all mailing addresses within the City on a bi-monthly 
basis.  In addition, the City continues to provide pet waste disposal bags in municipal 
parks which are stocked on a weekly basis.  The City has also collaborated with the 
City’s solid waste disposal franchisee to display water quality placards on the side of the 
vehicles used within the City.  In addition, the City published a direct mailer containing 
water quality information to over 16,000 recipients within the jurisdiction.  
 
C-3.6 Plan Development Modifications 
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No program modifications are proposed to the Plan Development section of the City’s 
LIP. 
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section A-4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section A-4.2) 
 
In accordance with staff recommendation, the City Council considered and adopted revisions 
to Title 15 of the Municipal Code in January of 2007.  The current Municipal Code contains 
augmented provisions for administrative enforcement including monetary penalties.  During 
this reporting period, City staff utilized the new enforcement provisions including issuing 
fines.  In addition, the City successfully administered an appeal of enforcement actions under 
the newly adopted Municipal Code (a summary is provided in Section C-10).     
 
C-4.3 Legal Authority Modifications 
 
A statement of legal authority is outlined in Section A-4.3.1 and Exhibit A-4.11 of the LIP. 
 
A copy of Title 15, inclusive of Chapter 15.14, Stormwater Quality Management, is available 
for review through the City’s website at:  http://www.ci.lake-forest.ca.us/. 
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1  Overall Program Management 
 
The City of Lake Forest identified which Department(s) were responsible for the implementation 
of this stormwater program element through the submittal of an Internal Implementation chart 
and Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, modifications were made to the Organization chart.  The modified 
chart is included as revised LIP pages in Attachment A to this report.  
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
A-5.2) 
 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary  
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Municipal Facility Types Total 
Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 12 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

0 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
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Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

0 

Total for all Categories 12 
 
The inventoried fixed facilities reflect municipal parks that have restrooms and/or parking lots 
and associated activities.  Other municipal parks are inspected under the City’s municipal field 
programs. 
 
Aliso Creek Watershed Summary  

Sub-Category Facility Types Number of 
Municipal 
Facilities in 
Watershed 

Aliso Creek - Active or Closed Municipal Landfills 0 
Aliso Creek - Publicly Owned Treatment Facilities 0 
Aliso Creek - Incinerators 0 
Aliso Creek - Solid Waste Transfer Facilities 0 
Aliso Creek - Land Application Sites 0 
Aliso Creek - Sites for Disposing and Treating Sewage Sludge 0 
Aliso Creek - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
Aliso Creek - Uncontrolled Sanitary Landfills 0 
Aliso Creek - Corporation Yards 0 
Aliso Creek - Maintenance Yards 0 
Aliso Creek - Storage Yards for Materials 0 
Aliso Creek - Airfields (Landside Operations) 0 
Aliso Creek - Parks and Cemeteries 4 
Aliso Creek - Public Buildings (Police, Fire, Libraries, etc.) 0 
Aliso Creek - Stadiums 0 
Aliso Creek - Stables 0 
Aliso Creek - Boat/Shipping Yards 0 
Aliso Creek - Animal Shelters/Services 0 
Aliso Creek - Public Parking Facilities 0 
Aliso Creek - Other Facilities Identified by the Municipality 0 
Total for all Categories 4 
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San Diego Creek/Newport Bay Watershed Summary  
 

Sub-Category Facility Types Number of 
Municipal 
Facilities in 
Watershed 

SD Creek/Newport Bay - Active or Closed Municipal Landfills 0 
SD Creek/Newport Bay - Publicly Owned Treatment Facilities 0 
SD Creek/Newport Bay - Incinerators 0 
SD Creek/Newport Bay - Solid Waste Transfer Facilities 0 
SD Creek/Newport Bay - Land Application Sites 0 
SD Creek/Newport Bay - Sites for Disposing and Treating Sewage Sludge 0 
SD Creek/Newport Bay - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
SD Creek/Newport Bay - Uncontrolled Sanitary Landfills 0 
SD Creek/Newport Bay - Corporation Yards 0 
SD Creek/Newport Bay - Maintenance Yards 0 
SD Creek/Newport Bay - Storage Yards for Materials 0 
SD Creek/Newport Bay - Airfields (Landside Operations) 0 
SD Creek/Newport Bay - Parks and Cemeteries 8 
SD Creek/Newport Bay - Public Buildings (Police, Fire, Libraries, etc.) 0 
SD Creek/Newport Bay - Stadiums 0 
SD Creek/Newport Bay - Stables 0 
SD Creek/Newport Bay - Boat/Shipping Yards 0 
SD Creek/Newport Bay - Animal Shelters/Services 0 
SD Creek/Newport Bay - Public Parking Facilities 0 
SD Creek/Newport Bay - Other Facilities Identified by the Municipality 0 
Total for all Categories 8 

 
During this reporting period, the City of Lake Forest added three municipal parks to the 
municipal facilities inventory.  These parks were accepted by the City of Lake Forest from 
homeowner’s associations; therefore, they were previously existing developments.  After 
acceptance, the parks were inventoried, inspected and brought up to City standards. 
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal.  The current inventory is included as 
Attachment B of this report. 
 
C-5.3    Prioritization of Sites (LIP Section A-5.3) 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
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Jurisdictional Summary  
Municipal Facility Prioritizations Total 

Number of 
Facilities 

Number of high priority facilities 12 
Number of "Other" high priority facilities  
Number of medium priority facilities  
Number of low priority facilities  
Total Number of Facilities 12 

 
Watershed Summary  
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

J-Aliso Creek 4 0 0 4 
F-San Diego Creek 8 0 0 8 
Total for all 
categories 

12 0 0 12 

 
While not necessary per the prioritization and inspection frequencies designated in the LIP and 
DAMP, the City of Lake Forest has opted to designate all fixed facilities as high priority and 
conduct inspections on an annual basis.  The newly annexed parks were also electively 
prioritized as high priority.  During this reporting period, no further changes were made to the 
inventory prioritizations.   
 
C-5.4   Model Maintenance Procedures (LIP Section A-5.4) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-2 to FP-6, FF-2, FF-5, FF-8 to FF-10, and IC-24 and are 
included as an attachment to the City’s LIP. 
 
C-5.5    Inspection (LIP Section A-5.5) 
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The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.  The City of Lake Forest has electively classified all of 
the municipal fixed facilities as high priority and the City inspects all of the high priority fixed 
facilities and field programs annually.  Drainage facilities are inspected annually before the wet 
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season and additional inspections are completed as needed during the wet season.  The number 
of inspections completed during the current reporting year is presented below.    
 
Jurisdictional Summary  
Municipal Facility Types Total Number 

of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

0 

Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 12 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

0 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

0 

Total for all Categories 12 
 
During this reporting period, the City completed inspections of all municipal facilities including 
the newly annexed municipal parks.   
 
Name of Field Program Number of Field Program Inspected 
Street Sweeping/Vacuuming 52 (Once per week) 
Stormdrain and Catch Basin Inspection and 
Cleaning 

1 (system inspected once per year, or more 
frequently if reported or known issues) 

Median, Parkway, and Park Land Maintenance 52 (Once per week) 
Bus Shelter Maintenance/Cleaning 12 
Annual Slurry Seal Projects 6 
Total 123 
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The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring Corrective 
Action 

Number of Re-inspections 
 

Total 0 
 

0 

 
 
Watershed Summary 

Watershed 
Number of Facilities 
with BMPs Fully 
Implemented 

Number of Facilities 
with BMPs Partially 
Implemented 

Number of Facilities 
With No BMPs  

Total 12 0 0 
 
Although three new municipal parks were added to the inventory, these parks were expeditiously 
brought up to City standards and then subsequently inspected.  Inspections of these new facilities 
will continue along with the existing municipal facilities for the next reporting period.   
 
As part of municipal facility inspections, the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
During this reporting period, inspection of the City’s fixed facilities did not reveal any 
significant deficiencies warranting follow-up actions.   
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection reveals a problem at a municipal 
facility.  Possible actions include the issuance of verbal and/or written instructions, issuance of a 
Notice of Violation or Administrative Cease and Desist Orders, or in the instance of contacted 
services, action under the ordinance or termination of the contract or lease.  During this reporting 
period, no enforcement actions were necessary.   
 
C-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment.  
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Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-5.6    Education and Training (LIP Section A-5.7) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Training Topic Training 

Dates 
Department Division  Number of 

Attendees 
NPDES 
Construction Site 
Inspection 

10/18/07 Public Works, 
Development Services 

Water Quality, 
Maintenance, 
Building & Safety 

5 

BMP Vector Control 
Issues – Orange 
County Vector 
Control District 

01/29/08 Public Works Water Quality 1 

 
Training Conducted by City for City Personnel 
Training Topic Training 

Dates 
Department Division Number of 

Attendees 
NPDES Spill 
Response & Model 
Maintenance 
Procedures 

03/20/08 Public Works, 
Development Services 

Water Quality, 
Maintenance, Code 
Enforcement 

9 

 
As indicated above the City conducted/participated in three training sessions during the current 
reporting year.  These training sessions reached approximately 11 municipal staff members.   
 
Other training opportunities that the City participated in include the following:  
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Title of 
Workshop or 
Training 

Date 
Attended 

Sponsoring 
Organization 

Staff 
Participated 
by 
providing a 
Presentation 

Name Department 

HAZWOPER/ 05/21/08 ETAC  Devin Slaven, Public Works 
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First Responder 
Refresher 

   Jerry Beaudoin, 
Oscar Garcia 

 

Low Impact 
Development 

08/29/07 Inland Empire 
Utilities 
Agency 

 
 

Devin Slaven Public Works 

2007 CASQA 
Conference 

09/11/07 CASQA  
 

Devin Slaven Public Works 

Cienega 
Filtration Project 

09/24/07 Irvine Ranch 
Water District 

 
 

Devin Slaven Public Works 

Case 
Investigation, 
Evidence 
Collection – 
Environmental 
Strike Force 

01/16/08 Orange 
County 
District 
Attorney’s 
Office 

 
 

Devin Slaven, 
Jerry Beaudoin, 
Oscar Garcia, 
Joseph Rico 

Public Works, 
Development 
Services 

BMP Vector 
Control Issues 

01/29/08 Orange 
County Vector 
Control 
District 

 
 

Devin Slaven Public Works 

 
C-5.6.2    Education 
 
The City has conducted outreach for its fixed facilities, field programs, drainage facilities, and 
contracted activities within its jurisdiction to ensure that they are informed of their 
responsibilities.  This outreach has included efforts such as one-on-one education, and 
distribution of BMP fact sheets, posters, and signage, etc.  A summary of the City’s outreach 
efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
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Poster, Brochure, or Fact 
Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Drainage Facility Operation 
and Maintenance 

7 
 

Hand Delivered  

Landscape Maintenance 7 Hand Delivered  
Roads, Streets, and 
Highways Operation and 
Maintenance 

7 Hand Delivered  

Sidewalk, Plaza, and 
Fountain Maintenance and 
Cleaning BMP Fact sheet 

7 
 

Hand Delivered  

Solid Waste Handling 7 Hand Delivered  
Water and Sewer Utility 
Operation and Maintenance 

7 Hand Delivered  

Building Maintenance and 
Repair  

7 
 

Hand Delivered  
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Landscape Maintenance (2) 7 Hand Delivered  
Minor Construction 7 Hand Delivered  
Parking Lot Maintenance  7 

 
Hand Delivered  

Spill Prevention and Control 7 Hand Delivered  
Disposal of Wastewater 
Generated by Mobile 
Businesses & Outdoor 
Activities 

7 Hand Delivered  

 
 
Total number of outreach 
materials distributed 
during the current 
reporting year 

 
 
84 

 

 
As in previous years, the City of Lake Forest completed education and outreach efforts toward 
contractors conducting maintenance activities for the City.  Designated BMP fact sheets were 
distributed and inspections were completed for the facilities and field programs.  During 
inspection activities one-on-one educational discussions were completed and educational 
materials pertinent to the contractor's activities were distributed.  
 
Website 
 
The City of Lake Forest continues to maintain a website at www.ci.lake-forest.ca.us.  The 
website includes information on the stormdrain system urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
recycling program, solid wasted collection program, integrated pest management, 24-hour water 
pollution reporting, and emergency pollution/spill reporting.  Further, the City's website also 
includes electronic versions of environmental documents, educational news on water quality, 
electronic publications of the City's newsletter, The Leaflet, the City's Municipal Code, and a 
schedule of upcoming events.   
 
As an added service to the community, the City also provides and maintains an electronic 
reporting and tracking system called GovPopulous.  The systems allows citizens/public to submit 
a request for service or a complaint 24 hours/day, and receive timely responses from the City.  
The system also facilitates improved tracking and management of these requests for City staff.  
  
C-5.7   Environmental Performance Report  
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes: 
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• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports (see the Template EPR Form) are completed each year 
by the City from inspection forms for each inventoried municipal fixed facility, field program, 
and drainage facility.   Copies of the completed forms for the current reporting year are attached. 
 
Template EPR Form 
 
CITY OF 
ENVIRONMENTAL PERFORMANCE REPORT 
Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                                                Fixed Facility                          Field 
Program 
Program Name:  
Address (if applicable):  
Contact person/ title:  
Number of Employees:  
                                                                  No Previous or Current Problems Have Been 
Identified 
 
Information From Previous Reporting Period: From (Insert Month/Year) To (Insert 
Month/Year)    
Past Problems Identified on Previous EPR Form: 
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                                                                                                             Estimated                        
Actionable Issues                                                                 Start Date                   
Completion Date                                                                                                                   
 
 
 
 
 

  If the corrective actions as identified in the previous report have not been completed an 
explanation and new estimated start and completion dates are provided on a separate sheet. 
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Information From Current Reporting Period: From (Insert Month/Year) To (Insert 
Month/Year) 
How Many Inspections Have Occurred During the Reporting Period: 
Dates of Inspection(s): 
Current Problems/Issues Identified: 
 
 
 
                                                                                                              Estimated                      
Actionable Issues                                                                 Start Date                   
Completion Date                                                                                                                   
 
 
 
 
 
 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature:                                                                              
Date: 
EPR Report Form Name and Title (Printed below) 
 
 
C-5.8   Municipal Activities Program Modifications  
 
Modifications to the municipal facilities and programs include the following: 
 
The City completed BMP retrofits at one municipal park as part of a BMP pilot testing 
evaluation and the SEEP program.  The retrofits for Pebble Creek Park included the replacement 
of the existing irrigation controller with a “SmarTimer” irrigation controller, as well as numerous 
irrigation system improvements to improve water application efficiency and effectiveness.  The 
results of the SEEP study indicate that these BMP retrofits had a significant impact on reducing 
irrigation water run-off from the park facility.   
 
The City has continued implementation of improvements to more of the City's medians including 
the addition of river rock ribbons and/or other setbacks between the landscaping and curb face.  
The addition of the ribbons/setbacks reduces potential irrigation over spray and runoff.   
 
No program modifications are proposed for the Municipal Activities section of the City’s LIP at 
this time; however, the City is currently evaluating implementation of SmarTimer irrigation 
controllers for other municipal facilities.  
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C-5.A   ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again presented below. 
 
C-5.A.1 Litter Control 
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
Others – Clean-up events/neighborhood pride days/education outreach  
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected during the reporting period is as follows: 
 
Weight in Tons 
82,500 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 0 
Total Number of Catch Basins in City  1082 
Total Number of Catch Basins inspected 1082 
Total Number of Catch Basins Cleaned in City 1082 
Percentage of Catch Basins Cleaned (%) 100% 
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Total Weight of Material/Debris Removed. (To 
convert cubic yards to tons: use 1.55 tons per 
cubic yards of material) 

138 Tons 

Method of Material/Debris Removal:   
Vacuum Truck 

3% 

Hand Crews 97% 
Others NA 
 
Status of BMP Implementation 
 
Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance Staff 
- Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Conduct intermittent 
inspections 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Plug inlet during 
cleaning 

 
 

 
 

 
 

 

 
Source and Treatment 
Control - Clean catch 
basins at least annually - 
Other 
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Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Clean at 
pipeline gradient 
changes 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Other 

 
 

 
 

 
 

 

Treatment Control - 
Clean dissipaters as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Are there any dry weather sewer diversions in place 
No 
 
 
Did you evaluate the need for additional drainage facility sewer diversions for dry weather flows 
within your jurisdiction? 
No 
 
Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer 
(if available) 

Number Implemented Type of Analysis 

Total NA NA NA NA 
 
C-5.A.4 Catch Basin Stenciling  
 
Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-stenciled this 
reporting period 

240 22% 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
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Type of Application(s) Used % Used 
Spray Paint 100% 
Curb Markers  
Heat Application  
Adhesives  
Others  
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Phrase Used Yes/No 
No Dumping Drains to Ocean Yes 
 
The following organizations were used to perform stenciling.  
 
Volunteer/ Other Organization Number of Catch Basins 

They Re-Stenciled During 
the Reporting Period 

Boy Scouts of America 215 
Soroptomists of Orange County 25 
 
During this reporting period, City staff coordinated re-stenciling programs in coordination with 
volunteer groups such as the Boy Scouts of America and Soroptimist International.  Staff’s 
current assessment of the program indicates that there are additional outreach/educational 
benefits captured in training the volunteer groups and, in turn, the volunteer groups make a 
notable impression in the neighborhoods they complete work in.  It appears that the impressions 
made through City collaboration with the volunteer groups and neighborhood residents create 
personal investment in water quality/environmental issues which promotes positive behavior 
changes. 
 
C-5.A.5 Street Sweeping            
                                                                                                                                                                                    
Did you purchase new street sweeping equipment or establish new contracts for said services?
No 
 
 If yes, how did you consider pollutant removal effectiveness prior to the purchase of 
equipment or establishment of a new contract? 
 
 Considered 
Manufacturer Specifications NA 
Technical Documents NA 
Other NA 
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum 2 (Brush assisted) 
Brush assisted  
Regenerative Air  
Other Powered by Natural Gas 
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Sweeping Frequency                    Total Weight 
Collected For Fiscal 
Year (tons) 

Total Miles 
Curb Miles 

Completed once a week 910 385 each 
week 

 
 
How is the % determined? Determined 
Estimates  
Studies  
Others    Contractor 
 
 
Question Yes/No How Often By What Means 
 
Parking restrictions for street 
sweeping? 

  Municipal 
Code/Ordinance and City 
Council Resolution 
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

   
 

 
Are streets inspected for sweeper 
effectiveness? 

 Weekly Visual Monitoring & 
Log/Investigate Public 
Complaints 
 

 
C-5.A.6 Household Hazardous Waste Collection  
 
Question Yes/No How Many Times Per Year 
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days? 

 Typically, once a year – this 
year it was held twice. 

 
If yes, please also fill out the table below categorizing your waste.  
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Category – Type of Waste Amount of Waste 
Collected (Pounds) 

Flammable & Poison - Flammable Solid/Liquid 3,078 
Flammable & Poison - Bulked Flammable Liquids 421 
Flammable & Poison - Oil-Based Paint 8,000 
Flammable & Poison - Poison (Excl aerosols) 571 
Flammable & Poison - Reactive & Explosive 0 
Acid - Inorganic Acid 516 
Acid - Organic Acid 120 
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Category – Type of Waste Amount of Waste 
Collected (Pounds) 

Base - Inorganic Acid 378 
Base - Organic Acid 0 
Oxidizer - Neutral Oxidizer 0 
Oxidizer - Organic Peroxides 22 
Oxidizer - Oxidizing Acid 55 
Oxidizer - Oxidizing Base 22 
PCB Containing - PCB Containing Paint 0 
PCB Containing - Other PCB Waste 71 
Aerosol - Corrosive Aerosols 20 
Aerosol - Flammable Aerosols 1,300 
Aerosol - Poison Aerosols 58 
Reclaimable - Antifreeze 0 
Reclaimable - Car Batteries 2,390 
Reclaimable - Fluorescent Bulbs 56 
Reclaimable - Latex Paint 20,806 
Reclaimable - Motor Oil/Oil Products 2,024 
Reclaimable - Oil Filters 0 
Reclaimable - Mercury (Metallic) 34 
Other - Medical Waste 0 
Other - Household Batteries 776 
Other - Other 20,886 
Asbestos 0 
 
The above amount of household hazardous waste reported above was collected at two events 
held during this reporting period.  The City of Lake Forest typically holds a Household 
Hazardous Waste Roundup event each year.  However, during the last reporting period, the event 
had to rescheduled due to resource constraints.  During the current reporting period, one event 
was completed in August 2007, and another event was completed in July 2008.   
 
Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Grant 
Ends on 

Have you 
quantified the 
amount of oil 
collected as part 
of the grant? 

Motor 
Oil/Oil 
Products 
Collected 

Oil Filters Collected 

 
 

07/01/07 06/30/08  13,404 
Gallons 

Oil filters are collected 
and recycled, but they 
have not be quantified. 
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C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.   Fertilizer Management 

DAMP Appendix C-5 
 

Question Yes Specify (if needed) 
Did city personnel apply fertilizers in your 
jurisdiction? 

 
 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

 
 

 

Did city personnel determine which type of 
fertilizer to use? 

 
 

City staff and contractor 
determine fertilizer types 

Did contractor determine which type of fertilizer 
to use? 

 
 

 

Did a city personnel determine the fertilizer 
application rates? 

 
 

City staff and contractor staff 
both determine application rates. 

Did a contractor determine the fertilizer 
application rates? 

 
 

 

Did a city personnel determine the timing of 
fertilizer applications? 

 
 

 

Did a contractor determine the timing of 
fertilizer applications? 

 
 

 

Did a city personnel determine the application 
methods of fertilizers? 

 
 

 

Did a contractor determine the application 
methods of fertilizers? 

 
 

 

Did a city personnel store the fertilizers?  
 

 

Did a contractor store the fertilizers?  
 

 

Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

 

Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

Once a year 

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

Prior to application 

If Yes, How is calibration done? (Please specify)  
 

Setting on bag 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 
 

 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

 
 

Sweep up as much as possible 
and blow the remainder into 
landscaping. 

Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

196.6 acres 
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Brand Name Nitrogen Phosphorus Potassium Total Amount 

Applied (lbs) 
NitroKing 21 0 0 30,500 
Turf Royale 21 7 14 30,500 
 
B. Pesticide Management 
 
Question Yes Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)  Field Inspection 
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?  Red fire ants 
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   
Do you monitor Insects/Mites: Others? (Specify)   
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   
Do you monitor Diseases: Other? (Specify)   
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

  

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative 
Extension? 

  

Do you identify pests from Internet?   
Do you identify pests from Pest Control 
Advisor? 

  

Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)   
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Question Yes Specify (if needed) 
Did a city personnel apply insecticides/miticides 
in your jurisdiction? 

  

Question Yes Specify (if needed) 
Did a contractor apply insecticides/miticides in 
your jurisdiction? 

  

Did a city personnel apply herbicides in your 
jurisdiction? 

  

Did a contractor apply herbicides in your 
jurisdiction? 

  

Did a city personnel apply fungicides in your 
jurisdiction? 

  

Did a contractor apply fungicides in your 
jurisdiction? 

  

Did a city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

 None. 
Contracted out. 

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

 One Qualified Applicator License 
and One Applicator’s Certificate – 
Landscape Inspector, Public Works 
Supervisor 

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide safety? 

 One Qualified Applicator License 
and One Applicator’s Certificate – 
Landscape Inspector, Public Works 
Supervisor 

Do you calibrate the equipment used for the 
application of pesticides? 

 Contractor calibrates. 

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 Each application and one to five 
times a year using a computer. 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 Test application on small area, 
setting on sprayer/spreader. 

Do you have written procedures in place to deal 
with pesticide spills? 

  

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

  

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 
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Question Yes Specify (if needed) 
Do you typically clean up small spills of 
pesticides by Sweeping? 

  

Do you typically clean up small spills of 
pesticides by Washing? 

  

With the left over pesticide from an application, 
do you store for the next job? 

 Stored by contractor. 

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

  

With the left over pesticide from an application, 
do you ... (Please specify). 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

 Contractor's facility. 

The location where you clean vehicles used to 
transport pesticides is at your own facility. 

  

The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

  

The location where you clean vehicles used to 
transport pesticides is at the application site. 

  

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

 Contractor's facility. 

When pesticides land of-target (i.e. on sidewalks 
and streets), you sweep/blow. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you wash. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

  

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 7 acres 

How many acres of insecticides/miticides were 
applied? 

 0 acres 

How many acres of herbicides were applied?  7 acres 
How many acres of fungicides were applied?  0 acres 
How many acres of molluscides (i.e. snail baits) 
were applied? 

 0 acres 
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The table below lists the types and quantities of herbicides/pesticides that were applied in the 
City of Lake Forest during the last reporting period.   
 
     Category of 

Pesticide 
Brand Name EPA Registration 

Number 
% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

Roundup 348-04-001 41 26 Gal.    X 

Trimec 2217-517 41.5 2 Gal. X    

Fusilade 100-1084 24.5 3 Gal.   X  

 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
Question Yes Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

  

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

  

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

  

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

  

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

  

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

  

An alternative to pesticides was used: Weeds - 
Fabric for suppression 

  

An alternative to pesticides was used: Weeds - 
Adjust mowing height 

  

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

  

An alternative to pesticides was used: Weeds - 
Flaming 
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Question Yes Specify (if needed) 
An alternative to pesticides was used: Weeds - 
Landscape design 

  

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

  

An alternative to pesticides was used: Diseases 
- Irrigation 

  

An alternative to pesticides was used: Diseases 
- Plant selection 

  

An alternative to pesticides was used: Diseases 
- Pruning 

  

An alternative to pesticides was used: Diseases 
- Fertilization 

  

An alternative to pesticides was used: Diseases 
- Landscape design 

  

An alternative to pesticides was used: Diseases 
- Other (Please specify) 

  

An alternative to pesticides was used: Insects - 
Biological control 

  

An alternative to pesticides was used: Insects - 
Plant selection 

  

An alternative to pesticides was used: Insects - 
Pruning 

  

An alternative to pesticides was used: Insects - 
Physical Removal 

  

An alternative to pesticides was used: Insects - 
Landscape Design 

  

An alternative to pesticides was used: Insects - 
Other (Please specify) 

  

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Darren Haver, Ph.D., UC 
Cooperative Extension (714) 708-
1613 
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permits set a high expectation for 
the performance of the public education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section A-6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section A-6.3) 
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also supplements 
the countywide campaign at a local level to address City specific issues and target 
constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following: 
 
Public Education Material Distribution 
 
The City made educational materials available to its residents at the following public 
facilities:  City Hall reception, City Hall public counter, two public libraries, direct 
mailers, billing inserts, public events, City’s website, and kiosks in public parks. 
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Available Materials 
BROCHURES- ENGLISH 
The Ocean Begins at Your Front Door  
Do You Know Where The Water in Your Storm Drain Goes?  
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Material 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
Water Quality Guidelines for Horse & Livestock Management 
Guidelines for Landscape and Gardening 
Guidelines for Pet Care Activities 
Pool Maintenance 
Water Quality Guidelines for Projects Using Concrete & Mortar 
Water Quality Guidelines for Carpet Cleaning 
Water Quality Guidelines for Carwash Fundraising 
Water Quality Guidelines for Mobile Detailing 
Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  
Sewage Spill Reference Guide 
 
BROCHURES- SPANISH 
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
 
POSTERS 
BMP Poster for Food/Restaurant Industry 
BMP Poster for Auto Repair Industry 
BMP Poster for Gas Station Operation 
 
OTHER 
Construction Runoff Guidance Manual 
Project Pollution Prevention Pencils 
Project Pollution Prevention Magnets 
Project Pollution Prevention Duck, bath 
Project Pollution Prevention Duck, keychain 
Project Pollution Prevention Earth, stress ball 
Project Pollution Prevention Bags, dog walk  
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Employee Training and Outreach
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
 
Placed information on the City's internal web site 
Provided in-house training sessions regarding the water quality program 
Provided one-on-one training in the field 
Provided information resources for water quality issues 
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
 
Distributed BMP fact sheets and Construction Runoff Guidance Manual  with permits  
Distributed BMP fact sheets and Construction Runoff Guidance Manual at construction 
sites 
Discussed Water Quality Management Plan 
Provided one-on-one information during contact at the public counter 
Provided one-on-one onsite education to promote effectiveness  
 
Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
 
Distributed BMP information to owners and operators during inspections  
Provided information with applications for permits 
Provided one-on-one education during inspection activities 
Provided one-on-one education at the public counter   
 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
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Training & Outreach Activity 
 
Provided education and information about BMPs and regulations with permits 
Mailed or delivered published educational materials  
Distributed information and educated owners and operators during inspections 
 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
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 Outreach Initiatives 
 
Hosted information/activity booth at the 2008 Children’s Water Education Festival 
 
Hosted a water quality/water conservation forum for HOA board members, property 
managers, and landscape maintenance mangers.   
 
Provided presentations for HOA boards for HOAs in high-priority subwatersheds. 
 
Hosted 2008 Earth Day/Arbor Day celebration 
 
Organized water quality presentations for elementary school classes 
 
Sponsored and hosted a cleanup site and informational/activity booth for the 12th Annual 
Inner Coastal & Watershed Cleanup Day  
 
Sponsored El Toro Water District open house water education/conservation event 
including outreach, education, & promotional materials 
 
Artificial turf grass demonstration project at municipal park 
 
Published water quality articles related to priority water quality issues in the City’s 
newsletter, The Leaflet. The Leaflet is distributed to all mailing addresses within the City 
on a bi-monthly basis. 
 
Provided pollution prevention promotional materials such as: pencils, ducks, key chains,  
t-shirts, magnets, stickers, crayons, coloring books, stress balls, coupons, etc. 
 
Utilized interactive watershed models (EnviroScape)  
 
Published and distributed educational materials via direct mailings and billing inserts  
 
Participated in community events hosting/distributing educational information and 
promotional materials. 
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Collaborated with the City’s solid waste disposal franchisee to display water quality 
placards on the side of the vehicles used within the City.    
 
Published information about urban runoff and stormwater pollution issues on the City’s 
website 
  
Advertised on outdoor furniture (kiosks etc.) using stormwater pollution prevention 
artwork such as: 
 
Overwatering Ad 
Cigarette Ad 
 
 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 
 
Maintained partnerships with agencies to help distribute information through means 
such as billing inserts 
Maintained partnerships with agencies to conduct joint outreach 
Maintained partnerships to identify pollution and contact the City and/or the 24-
Hour Pollution Hotline for expedited pollution response and enforcement  
   

 
C-6.4  Public Participation (LIP Section A-6.4) 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
 

Orange County Stormwater Programs  C-6-5 November 14, 2008 
DAMP Appendix C-6 

Public Participation 
Encouraging Behavior Change - Through the public education program, residents 
have been asked to make adjustments to their activities to reduce the impact to the 
storm drains and water quality.   
 
Asking for Feedback -The City has provided opportunities for residents to ask 
questions and give comments about the stormwater program.  City newsletters and 
the website have included contact information for people to communicate with 
municipal staff.  The City also provides the GovPopulous system on its website to 
enable citizens to report problems, request services and receive responses 
24- hours/day.  Furthermore, the City completed an independent public survey and 
another survey will be completed during the following reporting period. 
 
Participating in Outreach Events – Participation in outreach events allows for a two-
way communication with the public. It is an excellent opportunity to not only 
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disseminate stormwater public education information and materials but also allows 
the public to respond with question, comments and/or concerns.  
  

 
C-6.5 Program Effectiveness Assessment (LIP Section A-5.6) 
 
Through its own public education effort, the City made the following number of 
impressions during the reporting period:  
223,250 
 
C-6.6 Public Education Modifications 
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No modifications are proposed to the Public Education section of the City's LIP.  
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997, the City of Lake Forest certified to the Santa Ana and San Diego Regional Boards 
that it was implementing the new development and redevelopment water quality requirements 
developed with the Principal Permittee and other Permittees as Appendix G of the 1993 DAMP. 
Since that time all new development and redevelopment in the City has occurred in conformance 
with Appendix G resulting in BMPs being implemented for water quality improvement in many 
projects. 
  
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects.  The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
C-7.2  Organization Structure (LIP Section A-7.2) 
 
The City of Lake Forest identified which Departments were responsible for the implementation 
of this stormwater program element through the submittal of an Internal Implementation Chart 
and Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, modifications were made to the Organization Chart.  The modified 
chart is included in Attachment A to this report.  
 
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
During this reporting period, the City did not identify any General Plan elements that needed to 
be revised. 
 
 C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
As described in the City’s LIP, the City utilizes a City-customized CEQA checklist during the 
project environmental review process.   
 
During this reporting period, the City did not identify any needed revisions to the CEQA 
checklist.   
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C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 
 
C-7.5.1 Conditions of Approval 
 
No changes were made to the City’s development requirements during this reporting period.     
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicant in preparing WQMPs, the City has made the following additional materials 
available at the public counter and/or via its website:  
 
Development Services Department Environmental Information Form 
WQMP Template/User Guide including: 
 

- project prioritization 
- watershed references 
- ESA/ASBS maps 
- Total Maximum Daily Load (TMDL) references 
- 303(d) references 
- BMP references 
- operations & maintenance references 

  
During this reporting period the City received 9 Preliminary and 8 Final WQMPs for review and 
approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 9 0 
Final WQMP 9 8 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 
1 The WQMPs are incomplete/do not include all items as required in the template. 
2 Identifying the project as a Priority Project. 
3 Inclusion of a complete inspection & Maintenance frequency matrix. 
 
In addition to the above, it was noted that applicants often failed to identify a project’s pre- and 
post-development percent imperviousness. 
 
A table summarizing WQMP submittals and review, is provided as Attachment C to this report. 
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C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City provides each grading permit applicant with a 
copy of the Orange County Stormwater Program Construction Runoff Guidance Manual.  The 
City also performs a review of the submitted plans, provides plan check comments and notes as 
needed, and attaches/requires standard notes on the plans and specifications prior to issuance of a 
permit.  
 
To ensure that all applicants for building or grading permits for sites of one acre or more have 
(1) submitted a Notice of Intent (NOI) to the State Water Resources Control Board; and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities; the City requires the applicant to 
submit a copy of their NOI and verify completions of a SWPPP prior to issuance of a grading 
permit.  Further, the City provides each grading permit applicant with a copy of the Orange 
County Stormwater Program Construction Runoff Guidance Manual.  The City also performs a 
review of the submitted plans, provides plan check comments and notes as needed, and attaches 
standard notes on the plans and specifications prior to issuance of a permit.  
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
   
During the reporting period, no changes were made to the WQMP Template/User Guide.   
 
C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The City continued the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 28 28 0 28 
Self Certification 5 5 0 10 
Other 0 0 0 0 

 
Of those project-specific WQMPs that were verified, the City found that the developers were 
compliant and no further action was necessary.  
 
C-7.8 Training and Outreach (LIP Section A-7.8) 
 
City staff having implementation responsibility related to new development and redevelopment 
received the following training during this reporting period. 
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Title of Workshop or 
Training Module 

Training 
Sponsored or 
Conducted 
By 

Date of 
Training 

Attendee 
Name 

Attendee Department 

Low Impact 
Development 

Inland 
Empire 
Utilities 
Agency 

08/29/07 Devin 
Slaven 

Public Works 

CASQA 2007 
Conference 

CASQA 09/11/07 Devin 
Slaven 

Public Works 

 
Additionally, the City has conducted special education or outreach activities for developers, 
engineers/architects, and construction/general contractors to promote awareness of stormwater 
quality issues and requirements.  The education or outreach activities conducted and the number 
of attendees or number distributed are shown in the table below. 
 

Name or Title – Education/Outreach 
Activity 

Number of Attendees Number of Education 
Materials Distributed 

Disseminate brochures/educational 
materials 

 26 

One-on-One education during inspection 
activities 

 11 

 
C-7.9 New Development/Redevelopment Program Modifications 
 
No modifications are proposed for the City’s New Development/Redevelopment Program at this 
time.   
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C-8.0 Construction  
 
C-8.1 Introduction (LIP Section A-8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities.  
 
C-8.1.1 Overall Program Management 
 
Through the submittal of an Internal Implementation chart and Organization Chart (LIP 
Table A 2-2 and Exhibit A-2, respectively), the City of Lake Forest identified which 
Departments were responsible for the implementation of this stormwater program 
element. 
 
During the reporting period, modifications were made to the Organization chart.  The 
modified chart is included as revised LIP pages in Attachment A to this report.  
  
C-8.2    Inventory of Construction Sites (LIP Section A-8.2) 
 
The City has developed a watershed based inventory of the identified construction sites 
within the City’s jurisdiction.  Summaries of the construction inventory are provided 
below.   
 
Watershed Summary: 
Watershed Private Projects Public Projects 

for Santa Ana 
Region 

Public 
Projects for 
San Diego 
Region 

Total for all categories for 
current reporting year 

Aliso Creek 82 0 0 82 
SD Creek/Newport 
Bay 

102 1 0 103 

 
During this reporting period, there was an increase in active construction sites observed 
in the inventory for construction projects compared to the previous reporting period.    
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the PEA Report submittal.  The updated inventory is included in 
Attachment B to this report.  
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C-8.3 Prioritization of Construction Sites (LIP Section A-8.3) 
 
The City of Lake Forest prioritized the construction sites as high, medium or low based 
on their respective threat to water quality.  Summaries of the prioritizations are provided 
below.   
 
Jurisdictional Summary 
Construction Site Prioritizations Total Public Project 

Sites 
Total Private Project Sites 

- Mandatory high priority sites 0 0 
- Sites subject to General Construction 
Permit 

0 12 

- Sites with a high potential for or history 
of non-stormwater discharges 

0 0 

- Site tributary to and within 500 feet of 
an ASBS 

0 0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 0 

- Sites within, directly adjacent to or 
discharging directly to an ESA 

0 0 

Number of mandatory high priority sites 0 0 
Number of medium priority sites 1 15 
Number of low priority sites 0 166 
Total Number of Sites 1 181 
 
 
Watershed Summary 
Watershed Number of 

High 
Priority 
Sites 

Number 
of 
Medium 
Priority 
Sites 

Number 
of Low 
Priority 
Sites 

Total Number of Sites 

Aliso Creek Watershed 0 7 74 81 
San Diego Creek Watershed 0 9 92 101 
Total 0 16 166 182 
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the PEA Report submittal.  The updated inventory is included in 
Attachment B to this report.  
 
 
 
 
 

DAMP Appendix C-8 
 

 

0034636



 
SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-3 November 14, 2008 

C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 
BMP fact sheets have been developed and included as a part of the construction program.  
The fact sheets include a description of specific BMPs for common construction activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based construction fact sheets that were 
developed are fact sheets from the 2003 edition of the California Stormwater Quality 
Association Stormwater Best Management Practice Handbook - Construction and are 
included as an attachment to the City’s LIP. 
 
During this reporting period, no changes were made to the BMP Fact Sheets.  
 
C-8.5    Documentation Requirements (LIP Section A-8.5) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section A-8.6) 
 
At a minimum, the City of Lake Forest inspected the construction sites at the frequency 
determined by the priority ranking assigned to each facility as identified in the LIP.  More 
often, construction sites are inspected on a much more frequent basis.  The inspections 
generally include a review of BMP implementation through erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices 
on a site and evidence of past or present unauthorized non-stormwater discharges.   
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The City of Lake Forest inspects all construction sites at the frequencies stated in the 
table below from the City’s LIP. 
 

Table 8-9 
Inspection Frequency of Construction Projects Based on Construction Site Priority 

Rainy Season 
(October 1 - April 30) Construction Site 

Priority Projects within the 
jurisdiction of the 

Santa Ana RWQCB 

Projects within the 
jurisdiction of the San 

Diego RWQCB 

Dry Season 
(May 1 - September 30) 

HIGH Once per month Once per week * As needed 

MEDIUM Twice during the season As needed 

LOW Once during the season Twice during the season As needed 

 
* OR 

Monthly for any site that the responsible Permittee certifies in a written statement to the SDRWQCB all of 
the following (certified statements may be submitted to the SDRWQCB at any time for one or more sites): 
 
i. Permittee has record of construction site’s Waste Discharge Identification Number (WDID#) 

documenting construction site’s coverage under the statewide General Construction Permit; and 
ii. Permittee has reviewed the constructions site’s Storm Water Pollution Prevention Plan (SWPPP); and 
iii. Permittee finds SWPPP to be in compliance with all local ordinances, permits, and plans; and 
iv. Permittee finds that the SWPPP is being properly implemented on site. 
 
 
In addition, if there is evidence of non-compliance, the City re-inspects the site once a 
month, at a minimum, in order to ensure that they are brought back into compliance.  
After they are in compliance the site is inspected once every four months for the next 
calendar year. 
 
The number of required inspections completed during the current reporting year is 
presented below.   
 
Jurisdictional Summary 

Facility Category Number of Sites Inspected During the  Reporting 
Period 

 High Med Low 
Private Projects 0 15 166 
Public Projects-Santa Ana Region 0 1 0 
Public Projects-San Diego Region 0 0 0 
Total  0 16 

 
166 

 
The number of non-compliant sites identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
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Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-inspections 
 Due to Non-Compliance 

Total 18 22 
 
During this reporting period, 18 private construction projects were found to be out of 
compliance during inspection activities.  All non-compliant site are re-inspected at least 
once a week.  Enforcement consisted of verbal and written warnings of non-compliance 
and pending  issuance of stop work orders, and/or Notices of Violation.  Re-inspections 
of construction sites indicated that the responsible party resolved the identified problems 
and were in compliance.  
 
Enforcement 
 
The City of Lake Forest’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s Municipal Code and the countywide 
accompanying Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement 
mechanisms available are summarized in this section and detailed in the City’s LIP and 
Municipal Code. 
 
Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.  As provided in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period.  
 
 Watershed Summary 
 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notices # 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Total 0 16 0 0 0 
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C-8.7    Training and Outreach (LIP Section A-8.7) 
 
Training 
 
The City of Lake Forest conducted and/or participated in Principal Permittee sponsored 
training to assist responsible municipal staff in understanding the Construction Program.  
The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Development Services Building & Safety NPDES 
Construction Site 
Inspection 

10/17/07 1 

Public Works, 
Development Services 

Water Quality, 
Building, & 
Safety 

NPDES 
Construction Site 
Inspection 

10/18/07 5 

Development Services Building & Safety Stormwater 
Compliance 
Workshop 

09/23/07 1 

 
As indicated above the City of Lake Forest conducted/participated in three training 
sessions during the current reporting year.  These training sessions reached a total of 7 
municipal staff.     
 
C-8.8 Construction Program Modifications 
 

DAMP Appendix C-8 
 

As the last step in the program effectiveness assessment, the City of Lake Forest and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable.  Based upon the above, no program modifications appear to be warranted at 
this time. 
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SECTION C-9, Existing Development   
 
 
 
C-9.0 Existing Development 
 
C-9.1 Introduction  
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2  Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
The City of Lake Forest identified which Departments were responsible for the implementation 
of this stormwater program element through the submittal of an Internal Implementation chart 
and Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, modifications were made to the Organization chart.  The modified 
chart is included as revised LIP pages in Attachment A to this report.  
  
C-9.2.2    Inventory  
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 
 

Number of Industrial 
Facilities - Without 
General Industrial 
Permits 

Number of Industrial 
Facilities With 
General Industrial 
Permits 

9 0 9 
 
The industrial inventory was updated to reflect that one facility is no longer in business.  During 
this reporting period, City staff was also notified by SDRWQCB staff of a previously unknown 
facility that is permitted through the General Industrial Permit.  This facility has been added to 
the industrial inventory.  Not including the water distribution facility with a no exposure 
certification, there are a total of eight industrial facilities that require inspection. 
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Watershed Summary  
Watershed Number of Industrial 

Facilities in J-Aliso 
Creek Watershed  

Number of Industrial 
Facilities in F-San 
Diego Creek/ Newport 
Bay Watershed 

Total 9 3 6 
 
The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the PEA Report submittal.  The inventory includes relevant information on ownership, 
SIC and/or NAICS codes, General Industrial Permit WDID# (if any), location, etc. The updated 
inventory is included as Attachment B to this report. 
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.  
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of Facilities 
Mandatory high priority facilities  
- Facilities subject to General 
Industrial Permit 

8 

- Section 313 Title III Sara 0 
- Facilities with a high potential for or 
history of non-stormwater discharges 

0 

- Facilities tributary to and within 500 
feet of ASBS 

0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 

- Facilities within, directly adjacent to 
or discharging directly to an ESA 

0 

- Number of mandatory high priority 
facilities 

8 

- Number of "other" high priority 
facilities 

0 

- Number of medium priority facilities 0 
- Number of low priority facilities 1 (No Exposure) 
Total Number Of Facilities 9 
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Watershed Summary – Industrial Facility Prioritizations  
 
Watershed 

Number of 
high 
priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low priority 
facilities 

Total 
Number of 
Facilities 

J-Aliso Creek 3 0 0 3 
F-San Diego Creek 5 0 1 6 
Total Number of facilities 8 0 1 9 

 
 
As previously mentioned, during this reporting period, the industrial inventory was updated to 
reflect that one facility is no longer in business, and one new facility was added as identified by 
SDRWQCB staff.  Eight of the high priority facilities are also subject to the General Industrial 
Permit. 
 
The industrial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the PEA Report submittal (see Section C-9.2.2).   
 
C-9.2.4    Monitoring    
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 
Total Number of high-priority 
Industrial Facilities  

Number of Facilities that Conducted Water 
Quality Monitoring During the Reporting 
Period 

8 2 
 
As in prior years, during this reporting period, some of the facilities did not collect samples 
because the facility was not operating during any rain events.  During the inspections, the facility 
staff was encouraged to attempt to collect data to submit to the SARWQCB/SDRWQCB even if 
rain events do not occur during working hours.     
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 
C-9.2.6    Inspections 
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prioritized all industrial facilities as high-priority.  Therefore, each facility is inspected annually 
with the exception of the IRWD water treatment facility which has a no exposure certification 
and conducts self-inspection and reporting.  The inspections generally include a review of the 
material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the  Reporting 
Period Total Number of High-Priority Facilities
High Med Low 

8 8 0 0 
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
 
Watershed Number of 

Facilities Out of 
Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

Total 0 0 
 
The number of compliant facilities remained consistent with the previous reporting period.  The 
inspections conducted during this reporting period revealed that BMPs were generally deployed 
and utilized effectively with City staff providing minor suggestions for improvement. 
 
The industrial inspection information and database is updated on an ongoing basis and provided 
to the Regional Boards as a part of the PEA Report submittal.  The updated inspection inventory 
is included in Attachment B to this report. 
 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility’s areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.   
 
Based on the results of the inspections conducted, a summary of the status of the BMP 
implementation is provided below. 
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Watershed Summary 

Watershed 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With  
No BMPs  

Total 8 0 0 
 
In general, all industrial facilities had BMPs implemented and appeared to be working 
effectively.  However, City staff typically identifies opportunities to promote improvement of the 
stormwater program at each facility and provides suggestions for improvement, as warranted.  
During each inspection, the inspector notes any deficiencies and areas that could be improved to 
eliminate or diminish BMP week points or potential threats to water quality.  No sites were 
found to be a significant threat to human health or the environment.   
 
C-9.2.8    Enforcement   
 
The City’s Authorized Inspectors undertake enforcement activities according to the City’s 
Stormwater Quality Management ordinance and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Violation 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Total 0 0 0 0 0 
 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken.  No industrial facilities were found to pose a 
significant threat to human health or the environment. 
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Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
C-9.3  Commercial Program (LIP Section A-9.2) 
 
C-9.3.1    Organization Chart 
 
The City of Lake Forest identified which Department was responsible for the implementation of 
this stormwater program element through the submittal of an Internal Implementation chart and 
Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, some changes were made to the Organization chart.  The revised 
chart is included as revised LIP pages in Attachment A to this report.  
  
C-9.3.2    Inventory  
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the commercial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
Commercial Site/Source Sites in J-Aliso 

Creek 
Watershed 

Sites in F-San 
Diego Creek/ 
Newport Bay 
Watershed 

Total Number 
of Sites  

Total – Automobile mechanical repair, 
maintenance, fueling, or cleaning 

30 44 74 

Total – Airplane mechanical repair, 
maintenance, fueling, or cleaning 

0 0 0 

Total – Boat mechanical repair, 
maintenance, fueling, or cleaning 

0 0 0 

Total – Equipment repair, maintenance, 
fueling, or cleaning 

3 11 14 

Total – Automobile and other vehicle 
body repair or painting 

6 8 14 

Total – Mobile automobile/other vehicle 
washing 

2 5 7 
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Total - Automobile (or other vehicle) 
parking lots and storage facilities 

5 8 13 

Total - Retail or wholesale fueling 5 11 16 
Total - Pest control services 0 0 0 
Total - Eating or drinking establishments  123 218 341 
Total - Mobile carpet, drape or furniture 
cleaning 

0 2 2 

Total - Cement mixing or cutting 3 4 7 
Total - Mobile high pressure or steam 
cleaning 

0 0 0 

Total - Masonry 0 0 0 
Total - Painting and coating 1 7 8 
Total - Botanical or zoological gardens 
and exhibits 

0 0 0 

Total - Landscaping (and hardscape 
installations) 

1 10 11 

Total - Nurseries and greenhouses 3 2 5 
Total - Golf courses, parks and other 
recreational areas/facilities 

1 0 1 

Total - Cemeteries 0 2 2 
Total - Pool and fountain cleaning 1 2 3 
Total - Marinas 0 0 0 
Total - Port-a-Potty servicing 0 0 0 
Total - Other sites determined to be 
significant contributors 

20 28 48 

Total - Sites tributary to 303(d) water 
body for pollutant generated on site 

0 0 0 

Total - Sites within/directly adjacent or 
discharging directly to ESA 

0 0 0 

Total - Site tributary to and within 500 
feet of ASBS 

0 0 0 

Total for all categories  204 362 566 
 
During this reporting year, the total number of inventoried facilities remained  relatively 
consistent with the prior reporting period.  However, the number of facilities within many of the 
specific site/source classifications have changed.  As with prior reporting periods, there were 
several reasons for the changes in the number of facilities.  First, an inventory of businesses is 
compiled and updated on a continual basis.  Inventories were updated during this reporting 
period with the most current data available to staff.  These data updates capture changes such as: 
facilities that are no longer in business; new businesses; facilities that still exist, but their 
classifications change; and businesses that move locations, but still remain within the City.  
Furthermore, other site/source numbers have fluctuated due to continued inventory data 
validation and reclassification.     
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The commercial inventory is updated on a continuing basis and provided to the Regional Boards 
as a part of the PEA Report submittal.  The most current inventory is included within 
Attachment B of this report.   
  
C-9.3.3    Prioritizations 
 
For the commercial facilities located within the San Diego Creek Watershed, the City prioritized 
the commercial sites as high, medium or low based on their respective threat to water quality.  
 
For the commercial facilities located within the Aliso Creek Watershed, the City maintains an 
inventory of high threat commercial sites.  
 
A summary of the facilities by watershed is provided below.  
 
Jurisdictional and Watershed Summary 
Commercial Facility 
Prioritizations 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low 
priority 
facilities 

Total 
Number of 
Facilities 

J-Aliso Creek Watershed 204 NA NA 204 
F-San Diego Creek Watershed 41 99 222 362 
Total Number of facilities 245 

 
99 
 

222 
 

566 
 

 
As previously mentioned, during this reporting year, the total number of inventoried facilities 
remained consistent with the prior reporting period.  However, the number of facilities within 
many of the specific site/source classifications have changed.   
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 
C-9.3.5    Inspections 
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The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   

0034649



SECTION C-9, Existing Development   
 
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.   All high 
priority commercial sites/activities are inspected once during the permit cycle.  Medium and low 
priority sites are inspected on an as needed basis.  The number of inspections completed is 
presented below. 
 
The updated commercial inspection inventory is included as Attachment B to this report.  
 
Jurisdictional Summary 
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Number of Sites /Sources 
Inspected 

Commercial 
Site/Source 

High Med Low 

Total 
Number  

% Completed at Time 
of this Report for 
Current Permit Cycle 

Automobile 
mechanical repair, 
maintenance, fueling 
or cleaning 

30 13 3 74 100% 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 NA 

Boat mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 NA 

Equipment repair, 
maintenance, fueling, 
or cleaning 

3 4 7 14 100% 

Automobile and other 
vehicle body repair or 
painting 

6 6 2 14 100% 

Mobile automobile or 
other vehicle washing 

6 1 0 7 100% 

 
Automobile (or other 
vehicle) parking lots 
and storage facilities 

5 7 1 13 100% 

Retail or wholesale 
fueling 

6 3 7 16 100% 

Pest control services 0 0 0 0 NA 
Eating or drinking 
establishments  

153 37 151 341 100% 

Mobile carpet, drape 
or furniture cleaning 

0 1 1 2 100% 

Cement mixing or 
cutting 

5 1 1 7 100% 

Mobile high pressure 
or steam cleaning 

0 0 0 0 NA 

0034650



SECTION C-9, Existing Development   
 
Masonry 0 0 0 0 NA 
Painting and coating 2 5 1 8 100% 
Botanical or 
zoological gardens and 
exhibits 

0 0 0 0 NA 

Landscaping (and 
hardscape 
installations) 

1 6 4 11 100% 

Nurseries and 
greenhouses 

4 1 0 5 100% 

Golf courses, parks 
and other recreational 
areas/facilities 

1 0 0 1 100% 

Cemeteries 0 1 1 2 100% 
Pool and fountain 
cleaning 

1 2 0 3 100% 

Marinas 0 0 0 0 NA 
Port-a-Potty servicing 0 0 0 0 NA 
Other sites determined 
to be significant 
contributors 

22 11 15 48 100% 

Sites tributary to 
303(d) water body for 
pollutant generated on 
site 

0 0 0 0 NA 

Sites within/directly 
adjacent or 
discharging directly to 
ESA 

0 0 0 0 NA 

 
 
Site tributary to and 
within 500 feet of 
ASBS 

 
 
0 

 
 
0 

 
 
0 

 
 
0 

 
 
NA 

others 0 0 0 0 NA 
Total for all 
Categories 

245 
 

99 
 

222 
 

566 
 

 

 
During this reporting period, some facilities were identified through field canvassing and 
inspection or through compilation and evaluation of the most current facility data available.  
These facilities were added to the existing commercial facilities inventory for the water quality 
program.  Likewise, some facilities were identified as no longer in business, moved, or 
reclassified based upon inspection findings. 
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The number of non-compliant facilities identified during inspection is presented below along 
with information on follow-up inspections and enforcement actions conducted.  
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Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
75 75 

 
All facilities that are identified to be out of compliance are re-inspected to verify the compliance 
was achieved.  In most instances, the responsible party was advised that minor non-structural 
changes would be needed in order to attain compliance.  In some instances, violators were issued 
Notices of Violations or other enforcement for violations of the Municipal Code. 
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

Aliso Creek 110 25 0 
San Diego Creek/Newport Bay 200 50  
 
During this reporting period 75 facilities were identified with partially implemented BMPs.  In 
most instances, deficiencies are identified and discussed with the facility staff to develop a 
resolution; however, in some instances, significant violations are observed and a Notice of 
Violation or other enforcement is issued, as warranted.  Following the inspections, a review of 
the inspection and any deficiencies is conducted and a re-inspection is scheduled to confirm 
compliance with the Municipal Code and that the deficiencies were corrected.  In three instances, 
an Administrative Compliance Order was issued alone or in conjunction with a Notice of 
Violation (NOV) to facilities.  In four instances, a Cease and Desist Order was issued alone or in 
conjunction with an NOV.   
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors present and 
the results of the inspection.  The updated inspection inventory is included in Attachment B to 
this report.  
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C-9.3.7    Enforcement  
 
The City’s Authorized Inspectors undertake enforcement activities according to the City’s 
adopted Stormwater Quality Management ordinance and in general accordance with the 
countywide Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP and Municipal Code. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.  As provided in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Authorized Inspectors ensure that violations of a similar nature 
are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed #Educational 
Letters 

# Notice of 
Violation 

#Administrative 
Compliance 
Orders 

#Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 0 6 1 1 0 
Newport 
Bay 

0 7 2 3 0 

 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides verbal or e-mail notification to the Regional Board within 24 hours.  Following verbal 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 1 
Newport Bay 2 
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C-9.3.9    Training and Outreach 
 
Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  However, during this reporting period, the county-wide training 
program was undergoing comprehensive revisions.  City staff participated in the training 
program revisions through various meetings and completions of County-provided surveys. Since 
training program under comprehensive revision, the available training during this reporting 
period was very limited. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Training Modules and Training 
Dates 

Department Department 
Subcategory 

Number of Attendees

    
    
Total  
 
Training Conducted by City for City Personnel 
Department / 
Department Subcategory 

Training 
Module 

Training 
Dates 

Number of Attendees 

Public Works, Development 
Services/Water Quality, Code 
Enforcement 

NPDES spill 
response and 
model 
maintenance 
procedures 

03/20/08 9 

Total 9 
 

 
As indicated above, the City conducted/participated in five training sessions during the current 
reporting period.  These training sessions reached a total of 12 municipal staff.   
 
Other training opportunities that the City participated in include the following:  
 

Orange County Stormwater Program C-9-13 November 14, 2008 
DAMP Appendix C-9   
 

Title of 
workshop or 
Training 

Date 
Attended 

Sponsoring 
Organizations 

Staff 
Participated 
by Providing 
a 
Presentation 

Name Department 

HAZWOPER/ 
First Responder 
refresher 

05/21/08 ETAC  Devin 
Slaven, Jerry 
Beaudoin, 
Oscar Garcia 

Public Works 
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Low Impact 
Development 

08/29/07 Inland Empire 
Utilities 
Agency 

 Devin Slaven Public Works 

2007 CASQA 
Conference 

09/11/07 CASQA  Devin Slaven Public Works 

Cienega 
Filtration 
Project 

09/24/07 Irvine Ranch 
Water District 

 Devin Slaven Public Works 

Case 
Investigation/ 
evidence 
collection 

01/16/08 District 
Attorney 
Environmental 
Strike Force 

 Devin 
Slaven, Jerry 
Beaudoin, 
Joseph Rico 

Public Works, 
Development 
Services 

BMP Vector 
Control 

01/29/08 Orange County 
Vector Control 
District 

 Devin Slaven Public Works 

 
Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as  
mailings, holding outreach meetings, development and distribution of brochures, posters, fact 
sheets, posting information on the City’s webpage (or linking to the County’s webpage) , etc.   A 
summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Posters, Brochures, Mailers, Door 
Hangers, Fact Sheets, Newsletter 
Articles,  

162,300 Hand delivered, mail, door 
hangers 

Total number of outreach 
materials distributed during the 
current reporting year 

162,300  

 
The City of Lake Forest distributes numerous water quality brochures and other educational 
materials, such as BMP fact sheets, BMP posters, educational mailers etc. to industrial and 
commercial facilities.  These education materials are periodically updated or modified and re-
distributed during the inspection process or direct mail.  In addition, the City continues its one-
on-one outreach program with commercial businesses through the inspection process.   
 
Website 
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The City of Lake Forest continues to maintain a website at www.ci.lake-forest.ca.us.  The 
website includes information on the stormdrain system, urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
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recycling program, integrated pest management, 24-hour water pollution reporting, and 
emergency pollution/spill reporting.  Further, the City's website also includes educational news 
on water quality, electronic publications of the City's newsletter, The Leaflet, the City's 
Municipal Code, and a schedule of upcoming events.   
 
The City also maintains an electronic reporting and tracking system called GovPopulous.  The 
systems allows citizens/public to submit a request for service or a complaint 24 hours/day, and 
receive timely responses from the City.  This system facilitates improved tracking and 
management of these requests for City staff.  
  
C-9.4  Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
Through the submittal of an Internal Implementation chart and Organization Chart (LIP Table A 
2-2 and Exhibit A-2, respectively), the City of Lake Forest identified which Department is 
responsible for the implementation of this stormwater program element. 
 
During the reporting period, modifications were made to the Organization chart.  The modified 
chart is included as revised LIP pages in Attachment A to this report.  
 
C-9.4.2    Inventory  
 
The City of Lake Forest has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the PEA Report submittal.   
 
The updated inventory is included in Attachment B to this report.  
 
A summary of the City of Lake Forest’s current residential inventory is provided in the table 
below.  
 

Watershed 
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Total Residential 
Land Use Area  

(Sq. miles) 

Total Residential 
Land Use Area  

Adjacent or 
Discharging 

Directly to an ESA 
(Sq. miles) 

Tributary to 
303(d) Listed 
Watershed 

J-Aliso Creek 2.99 0.227  
F-San Diego Creek 3.24 0  

Total 6.23 0.227  
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C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
 
During this reporting period, no changes were made to the BMP Fact Sheets.    
 
C-9.4.4    Enhanced Implementation 
 
As mentioned above, residential areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these residential areas to surrounding ESAs are 
outlined in the LIP.  The table below summarizes the activities that were accomplished during 
the current reporting year.  
 
Watershed Summary - Summary of BMPs Implemented in Residential Areas  
Watershed ESA Residential 

Activity of 
Concern 

Identified BMP Status of BMP 
Implementation 

Aliso Creek Aliso Creek Automobile 
washing 

Distribute educational 
brochures that explain 
that automotive 
detergents may contain 
phosphates.  You can 
help keep the ESA 
healthy by purchasing a 
phosphate-free, non-
toxic detergent. 

Reconnaissance 
monitoring was 
completed.  One-on-
one education was 
provided.  
Educational 
brochures were 
distributed.  
Publications targeting 
pollutants of concern.   

Aliso Creek Aliso Creek Home and 
Garden Care 

Distribute educational 
brochures that remind 
and urge residents to 
limit fertilizer use to 
the lowest appropriate 
amount, and not to 
apply fertilizer before 
forecasted 
precipitations.   

Reconnaissance 
monitoring was 
completed.  One-on-
one education was 
provided.  
Educational 
brochures were 
distributed.  
Publications targeting 
pollutants of concern. 
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Aliso Creek Aliso Creek Pet Waste 1. City will post signs 

around perimeter of the 
park reminding pet 
owner to pick up after 
their pet.  2. City will 
install pet stations, and 
re-supply plastic bags, 
and empty trash 
receptacles.   

Continued 
maintenance of over 
40 doggie bag 
dispensers at 21 
parks. Pet stations 
maintained daily to 
ensure adequate 
supply of bags and 
trash receptacles are 
emptied. Publications 
targeting pollutants of 
concern. 

Watershed ESA Residential 
Activity of 
Concern 

Identified BMP Status of BMP 
Implementation 

Aliso Creek Aliso Creek Garden Waste City will operate street 
sweepers through 
identified residential 
areas on a weekly 
basis, and as near as 
possible to rain events, 
to remove accumulated 
debris.  

Street sweeping 
performed on a 
weekly basis. 
Publications targeting 
pollutants of concern. 
Reconnaissance 
monitoring was 
completed.  One-on-
one education was 
provided.  
Educational 
brochures were 
distributed.  
Publications targeting 
pollutants of concern. 

 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by Authorized Inspectors and municipal 
employees working in or assigned to residential areas and on information/complaints received 
from residents.  
 
The City tracks water pollution complaints under the ID/IC program and  provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g. 
commercial business, resident, etc.) as a part of the ID/IC PEA report.   Based on the ID/IC PEA 
report, 29 pollution complaints/incidents were associated with residential areas during the current 
reporting year.  The following table provides a breakdown of the water pollution 
complaints/incidents received associated with residential activities. 
 
 

Orange County Stormwater Program C-9-17 November 14, 2008 
DAMP Appendix C-9   
 

 

0034658



SECTION C-9, Existing Development   
 
Watershed Summary 

Watershed 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home 
& 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

Aliso 
Creek 

2 0 0 7 0 5 3 

Newport 
Bay 

0 3 0 6 0 3 0 

 
C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Violation 

# Administrative 
Compliance Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso 
Creek 

0 11 0 2 0 

Newport 
Bay 

0 9  3 0 

 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City promotes the implementation of a set of designated BMPs for residents.  The 
BMPs are presented in a series of fact sheets specific to high threat residential activities.  The 
City has developed outreach efforts to encourage the use of the designated BMPs.  This outreach 
has included efforts such as direct mailings, billing inserts, publication of educational news 
articles, educational meetings with HOAs and/or property managers, development and 
distribution of brochures, posters, fact sheets, publishing information on the City’s webpage, etc.    
 
A summary of the outreach efforts made during the current reporting year is provided below. 
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Jurisdictional Summary – Printed Materials 
 

Category Auto-
motive 
Repair 
and 
Maint. 

Auto-
motive 
Washing 

Auto-
motive 
Parking 

Home and 
Garden 
Care 

Disp.  
of Pet 
Waste 

Disposal 
of Green 
Wastes 

House-
hold 
Haz. 
Waste 

Water 
Conser-
vation 

Total 

Number 
of 
Mailings 

16,631 0 0 58,000 29,000 0 58,000 58,000 219,631 

PSAs  0 0 0 0 0 0 0 0 0 

Utility 
Bill 
Inserts 

0 0 0 0 16,131 0 0 0 16,131 

 
During this reporting period, the City completed collaborative development, planning and board 
coordination efforts to host a water quality educational/outreach forum targeted for HOA  
members, property managers, landscape contractor management and other decision makers.  The 
forum provided water quality, runoff reduction and water conservation information including 
runoff reduction/pollution prevention, common issues with irrigation systems, irrigation system 
improvements, and available funding opportunities for HOAs.  The event was hosted and  
organized through a collaborative effort between the City of Lake Forest, the Municipal Water 
District of Orange County, the cities of Aliso Viejo, Laguna Hills, Laguna Niguel, Mission 
Viejo, and Rancho Santa Margarita, as well as El Toro Water District, Moulton Niguel Water 
District, and Santa Margarita Water District.  
   
Additional details of the outreach efforts made during the current reporting period was 
previously discussed in Section C-6 above. 
 
Website 
 
The City of Lake Forest continues to maintain a website at www.ci.lake-forest.ca.us.  The 
website includes information on the stormdrain system urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
recycling program, integrated pest management, 24-hour water pollution reporting, and 
emergency pollution/spill reporting.  Further, the City's website also includes educational news 
on water quality, electronic publications of the City's newsletter, The Leaflet, the City's 
Municipal Code, and a schedule of upcoming events.   
 
The City also maintains an electronic reporting and tracking system called GovPopulous.  The 
system allows citizens/public to submit a request for service or a complaint 24 hours/day, and 
receive timely responses from the City.  This system facilitates improved tracking and 
management of these requests for City staff.  
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Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.  During this reporting 
period, the county-wide training program was undergoing comprehensive revisions; therefore, 
training opportunities were very limited.    
 
C-9.5 CIA/HOA Program (LIP Section A-9.4) 
 
C-9.5.1    Organization Chart 
 
The City of Lake Forest identified which Department is responsible for the implementation of 
this stormwater program element through the submittal of an Internal Implementation chart and 
Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively).  
 
During the reporting period, some changes were made to the Organization chart.  The revised 
chart is included in Attachment A to this report.  
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of the 
PEA Report submittal.  The updated inventory is included in Attachment B to this report. 
 
A summary of the City of Lake Forest’s current CIA/HOA inventory is provided in the table 
below.  
 

Watershed 

 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
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Total Residential 
Land Use Area  

(Sq. miles) 

Total Residential Land 
Use Area  

Adjacent or 
Discharging Directly to 

an ESA 
(Sq. miles) 

J-Aliso Creek 2.99 0.227 
F-San Diego Creek 3.24 0 

Total 6.23 0 
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that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
During this reporting period, no changes were made to the BMP Fact Sheets.    
 
C-9.5.4    Enhanced Implementation 
 
As mentioned above, some subwatershed areas (J01P08) within the Aliso Creek watershed were 
identified for enhanced implementation.  These activities were describe above in Section C-9.4.4. 
Furthermore, the City continues to implement outreach efforts toward CIA/HOAs including 
presentations at HOA board meetings, one-on-one educational discussions and property/facility 
inspections with property management/HOA members to identify areas of concern or provide 
recommendations for improved BMP implementation.    
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.  
 
C-9.5.6    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the CIA/HOA  
program.  The City promotes the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high threat activities.  The City has 
developed outreach efforts to promote the use of the designated BMPs.  This outreach has 
included efforts such as presentations to HOA boards, direct mailings, billing inserts, meet and 
walk through with HOA and/or property managers, development and distribution of brochures, 
posters, fact sheets, publish information on the City’s webpage, etc.  A summary of the of the 
outreach efforts made during the current reporting period was previously discussed in Section 
5.6.2, Section C-6, and above. 
  
Website 
 
The City of Lake Forest continues to maintain a website at www.ci.lake-forest.ca.us.  The 
website includes information on the stormdrain system urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
recycling program, integrated pest management, 24-hour water pollution reporting, and 
emergency pollution/spill reporting.  Further, the City's website also includes educational news 
on water quality, electronic publications of the City's newsletter, The Leaflet, the City's 
Municipal Code, and a schedule of upcoming events.   
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The City also maintains an electronic reporting and tracking system called GovPopulous.  This 
system allows citizens/public to submit a request for service or a complaint 24 hours/day, and 
receive timely responses from the City.  The system also facilitates improved tracking and 
management of these requests for City staff.  
  
Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.  As previously discussed, the 
county-wide training program was undergoing comprehensive revisions during this reporting 
period; therefore, training opportunities were very limited.    
    
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the CIA/HOA components of the Existing 
Development Program.  The training conducted during the reporting period was previously 
summarized in Sections C-5.6.1 and C-8.7. 
 
C-9.6 Existing Development Program Modifications 
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As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable.  No program modifications appear to 
be warranted at this time.  However, as a corollary to the newly revised Municipal Code, City 
staff collaborated with the City Attorney’s office to update the City’s forms used for code 
enforcement. 
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section 10.1.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal stormdrain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges  
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Internal Implementation chart and Organization Chart (LIP Table 
A2-2 and Exhibit A-2, respectively), the City of Lake Forest identified which Department is 
responsible for the implementation of this stormwater program element. 
 
During the reporting period, some changes were made to the Organization chart.  The revised 
chart is included in Attachment A to this report.  
  
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Stormwater Quality Management Ordinance and other sections of the 
Municipal Code identify many of the duties of the Authorized Inspector, under the direction of 
the Director of Public Works, who are assigned to investigate compliance, detect violations of, 
and take actions pursuant to the Municipal Code. 
 
A list of the City of Lake Forest’s Authorized Inspectors and the relevant contact information is 
provided below:   
 
Jurisdictional Summary 
 
Name Title Department E-mail Address Phone 

Number 
Devin Slaven Water Quality 

Specialist 
Public 
Works 

dslaven@ci.lake-forest.ca.us
 

949-461-
3436 

Jerry 
Beaudoin 

Water Quality 
Inspector 

Public 
Works 

jerry.beaudoin@rdmd.ocgov.com
 

714-447-
7117 

Wayne 
Mackey 

Public Works 
Supervisor 

Public 
Works 

wmackey@ci.lake-forest.ca.us
 

949-461-
3416 
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Oscar Garcia Water Quality 
Inspector/Landscape 

Public 
Works 

ogarcia@ci.lake-forest.ca.us 949-461-
3576 
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Rudy 
Contreras 

Water Quality 
Inspector/Lanscape 

Public 
Works 

rcontreras@ci.lake-forest.ca.us
 

949-461-
3416 

 
In addition to the designated City Authorized Inspectors listed above, the City has also entered 
into a Water Quality Ordinance Implementation Agreement with the County of Orange/Orange 
County Flood Control District to assist with some of the Authorized Inspector and Spill 
Responder duties.  This contract allows the City to request assistance from the County’s 
Authorized Inspectors in order to respond to and follow up on technically difficult incidents, 
hazardous materials and/or after-hours complaints and incidents.  In addition, the agreement 
significantly expands the City’s capabilities and flexibility due to the great number and variety of 
resources available through the County.  
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 
Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  
 
Public Education (Section A-6) – public outreach and education is provided through hosting and 
sponsoring various public events, providing numerous brochures, providing various 
workshops/training, providing promotional giveaways, direct mailings, and billing inserts.  All 
materials provide pollution prevention information including important phone numbers.  
  
New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant re-development post construction controls 
that are either not functioning adequately or are not being maintained, resulting in an on going or 
threatened discharge to the stormdrain system.  Work closely with water districts and building 
inspectors to identify and prevent potential cross-connection issues. 
 
Construction Activities (Section A-8) - assists with the identification of illegal discharges from 
construction sites. Work closely with water districts and building inspectors to identify and 
prevent potential cross-connection issues. 
 
Existing Development Programs (Section A-9) – assists with the identification of actual or 
threatened illegal discharges from industrial, commercial and residential areas.  Work closely 
with water districts, Orange County Health Care Agency, Orange County Fire Authority, and 
building inspectors to identify and prevent potential pollution and cross-connection issues. 
 
Water Quality Monitoring Program (Section A-11) – assists with the identification of potential 
problem areas through the collection and evaluation of water quality data. 
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A summary of the water pollution complaints that were forwarded internally by the city 
inspectors/staff is included in the table below in Section C-10.2.4.    
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 
During Business Hours After Business Hours 
714-461-3480 
714-461-3436 
714-567-6363 

714-567-6363 

  
The City advertises these numbers on the City's website, in its educational brochures, on the 
voice mail system message, and on promotional giveaways.  The City also maintains an 
electronic reporting and tracking system called GovPopulous.  The systems allows 
citizens/public to submit a request for service or a complaint 24-hours/day, and receive timely 
responses from the City.  The system also facilitates improved tracking and management of these 
requests for City staff.  
 
In addition to the established City phone numbers, the City also advertises the Countywide 
24- hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the City’s website and distribution of public education 
materials.  The City coordinates transfers of information/complaints with the County when 
complaints are received. 
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
 
Jurisdictional Summary  
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Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

47 0 

Other Agencies (County, 
Regional Boards) 

11 1 

Water Pollution Hotline 3 0 
Public (calls, e-mail) 54 2 
Businesses 0 0 
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Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

Other 0 0 
Total Number of Reports 115 

 
3 
 

 
The number of reported potential or existing complaints and discharges only slightly decreased 
from the previous reporting period.  The largest increase was realized in reports received from 
the public.  These results suggest that the continuing outreach and education efforts through the 
City and the county-wide stormwater program remain effective in making impressions and 
improving awareness.  It also appears that public awareness of water quality issues remains at 
positive levels allowing the City to respond expeditiously and effectively to diminish or 
eliminate impacts or threatened impacts to water quality.    
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures that assist them when 
responding to and investigating water pollution complaints.  The response procedures generally 
include record keeping, notifications and response requests, response activities, investigations, 
clean-up activities, reporting and education/enforcement.  To assist them in implementing the 
procedures, a series of forms and guidance materials were developed. 
 
During the reporting period, City staff worked with the City Attorney’s office to develop 
modified forms for enforcement activities.     
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Lake Forest’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City’s jurisdiction.   
 
Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e.: if 
a complaint was received by city staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
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Notification – An incident that is reported to the City that does not require any follow up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the stormdrain system and was in the process of being cleaned up.  
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Complaint - A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include: oil that has leaked from a vehicle parked on the street and soaked up into the asphalt or a 
past discharge from a residence or facility. 
Response Request – An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to another agency – The City referred the complaint to another agency such as an   
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 5 
Complaint 101 
Response Request 5 
Referral to OCFCD or other agency 4 
Total Number of Incidents 115 

 
 
The number of reported potential or existing incidents slightly increased from the previous 
reporting period.  Again, these results suggest that the continuing outreach and education efforts 
through the City and the county-wide stormwater program remain effective in making 
impressions and improving awareness.  It also appears that public awareness of water quality 
issues remains at positive levels.  This, in turn, typically results in expedient notifications or 
complaints allowing the City to respond expeditiously and effectively to diminish or eliminate 
impacts or threatened impacts to water quality.      
 
Watershed Summary 

Number of Each Type of Incident Reported 
Watershed Notification Complaint Response 

Request 
Referral 

J-Aliso Creek 3 41 1 2 
F-San Diego Creek/Newport Bay 2 60 4 2 
Total 5 101 5 4 
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As with the previous reporting period, the majority of the reported incidents were received by 
City staff as a complaint which typically required the completion of an inspection/investigation 
as soon as possible, as well as follow-up inspections.  Overall, the number of reported potential 
or existing incidents slightly increased from the previous reporting period.  Again, results 
suggest that the continuing outreach and education efforts through the City and the county-wide 
stormwater program remain effective in making impressions and improving awareness.  It also 
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appears that public awareness of water quality issues remains at positive levels allowing the City 
to respond expeditiously and effectively to diminish or eliminate impacts or threatened impacts 
to water quality. 
 
Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
 

General Categories Materials Involved in Water Pollution Complaints/Incidents 
Inorganic Paint Petroleum 

Products 
Sewage Misc. Unidentified 

Acids Scrapings Auto Fluids Gray 
Water 

Animal 
Waste/Remains 

Liquid 

Bases Residues Degreasers Odor Soap/Detergent Solid 
Chemicals Latex Gasoline  Chemicals Residue 

Metals Oil Based Diesel  Dirt/Silt/Mud Did Not 
Observe 

Process 
Wastewater 

Mixtures Hydraulic Fluid  Dye  

 Wastewater Crude Oil  Ethylene Glycol  
  Jet Fuel  Fire Suppression 

Runoff 
 

  Odor  Food Waste  
  Sheen  Grease  
  Other  Green Waste  
    Odor  
    Pool Water  
    Trash Debris  
    Groundwater  

 
 
During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
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Type of Materials Number of Complaints/Incidents  
Hydrocarbons 11 
Inorganic Compounds 0 
Metals 0 
Nutrients 10 
Organic Compounds 0 
Discharge Exceptions 5 
Pathogens and Coliforms 7 
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Type of Materials Number of Complaints/Incidents  
Wastewater 26 
Pesticides 0 
Sediment 17 
Trash and Debris 7 
Miscellaneous 32 
Total Number of Incidents 115 

 
 
The number of reported potential or existing non-permitted discharges slightly increased from 
the previous reporting period.  The majority of the complaints/incidents were categorized as 
materials associated with "Miscellaneous" which included, but not limited to, pet wastes, 
improper housekeeping of trash bins/enclosures, improper handling of food wastes, and improper 
handling of fats, oils, and grease.  A review of the data also suggests that an increase was 
realized in wastewater discharges during this reporting period.  The wastewater discharges were 
often associated with washing materials into the stormdrain system; however, it should be noted 
that City staff have increased efforts to track and enforce pollution problems resulting from 
mobile businesses.  These efforts were assisted through training and collaboration with City staff 
from the Code Enforcement Division. 
 
Watershed Summary  

Type of Material Involved Watershed 
Inorganic Paint Petroleum 

Product 
Sewage Misc. Unidentified

J-Aliso Creek 0 1 2 1 43 0 
F-San Diego Creek/ 
Newport Bay 

0 7 10 3 48 0 

Total 0 8 12 4 91 0 
 
Based upon the above data, the majority of the complaints/incidents were associated with 
"Miscellaneous" in both watersheds.  This category includes, but not limited to, animal waste, 
soap/detergent, chemicals, dirt/silt/mud, ethylene glycol, food waste, grease, green waste, pool 
water, trash & debris, etc.     
 
All water pollution complaints are investigated and, when necessary, reported to the Santa Ana 
or San Diego Regional Water Quality Control Board. The reports consist of a verbal notification 
followed by a written report. 
 
During this reporting period, three incidents were reported to the Regional Board. 
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C-10.2.7 Enforcement Summary  
 
The City of Lake Forest’s Authorized Inspectors undertake enforcement activities according to 
the City’s Municipal Code and in general accordance with the countywide Enforcement 
Consistency Guide (DAMP Section 4.0).  
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) 0 

Administrative Enforcement 0 

Notice of Violation (NOV) 33 

Administrative Compliance Order (ACO) 3 

Cease and Desist Order (CDO) 9 

Criminal Enforcement 0 

Misdemeanor (Mis) 0 

Infraction (Inf) 0 

Issuance of Citation (IOC) 0 

Other: (Specify) 0 

 
The number of enforcement actions increased from the previous reporting period.  The majority 
of the enforcement actions resulted in the issuance of a Notice of Violation.  All violations were 
subsequently re-inspected by staff to confirm that cleanup and/or compliance was achieved.    
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Watershed Summary  

Administrative Remedies Criminal 
Remedies 

Watershed Educational 
Letters 

Notice of 
Violation 

 Administrative 
Compliance 
Orders 

Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction, 
Citation 

J-Aliso Creek 0 15 1 4 0 
F-San Diego 
Creek/ 
Newport Bay 

0 18 2 5 0 

Total 0 33 3 9 0 
 
During this reporting period, it is noteworthy to report that one enforcement case was appealed 
by the responsible party.  This marked the first time that a case was appealed under the newly 
revised Municipal Code that was adopted by the City Council last year.  The City is pleased to 
report that the Notice of Violation and the resulting fine were upheld by the hearing officer.  This 
case serves to demonstrate that the City’s Municipal Code and enforcement mechanisms 
continue to remain robust and have the capability to serve the City’s water quality/pollution 
prevention program well.     
 
C-10.2.8 Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of Lake Forest that are 
either pending, underway or that have been settled during the reporting period is provided below. 
If the responsible party is a repeat offender it is indicated below.   
 
Watershed Pollutant 

of 
Concern 

Nature of 
Violation 

Status of 
Judgment 
or 
Settlement 

Nature of 
Judgment 
or 
Settlement 

Business Repeat 
Offender or 
Egregious 
Act 

None NA NA NA NA NA NA 
 
C-10.3 Illicit Connections (LIP Section A-10.3) 
 
The City of Lake Forest developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the stormdrain system.  Illicit connections to the 
stormdrain system are prohibited.  
 
During the reporting period, no illicit connections to the City's stormdrain system were found.   
 
C-10.4 Source Investigations (LIP Section A-10.3.4) 
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No illegal discharges/illicit connections (ID/IC) were identified during this reporting period that 
warrants a source investigation.  Weekly monitoring inspections continue to be conducted within 
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the J01P08 tributary area.  To date, no significant sources of illegal discharges or illicit 
connections have been found.  In co-operation with the County’s implementation of the sand 
filter BMP at the Munger stormdrain, the City of Lake Forest conducted follow-up source 
investigation work for issues identified by the County.  City staff completed follow-up contacts 
with suspected responsible parties (RPs) and provided inspections, as well as education and 
outreach activities.  Follow-up inspections were completed to ensure that the required 
improvements were performed by the RP.  In addition, the City completed water quality 
presentations to all of the HOA boards within the J01P01 and J01P08 subwatersheds focusing on 
priority pollutants and required BMPs.  
 
C-10.5  Training and Outreach (LIP Section A-10.5 ) 
 
The education and training of the City of Lake Forest’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.  As 
previously discussed, the county-wide training program was under comprehensive revisions 
during this reporting period.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee.  However, since very limited training 
was available during the reporting period, City staff made an extra effort to attend the Orange 
County District Attorney’s Environmental Strike Force meetings.  These meetings provide a 
forum for many jurisdictions to share information on environmental cases.  In addition, the 
meetings offer an invaluable forum to share and collect information on violators that cross 
jurisdictional lines only to repeat violations in a different jurisdiction.  This information proved 
most valuable for mobile businesses such as carpet cleaners, auto detailers, and mobile dog 
groomers.  Furthermore, the Strike Force meetings often offer supplemental training that 
augment the City’s typical training.  
 
The workshops, training and/or other educational activities that have been attended by the City’s 
Authorized Inspectors are listed below.  
 
Permittee Sponsored Training - Jurisdictional Summary  
 
Training Conducted by County Attended by City Personnel 
Training Module 
and Training Dates 

Department Department 
Subcategory 

Date Number of 
Attendees 

Construction Site 
Inspection 

Public Works, 
Development 
Services 

Water 
Quality, 
Building &  
Safety 

10/18/07 5 
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Other Training Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Public Works, 
Development 
Services 

Water 
Quality, 
Maintenance, 
Code 
Enforcement 

NPDES Spill Response 
& Model Maintenance 
Procedures 

03/20/08 9 

Public Works Water Quality HAZWOPER/First 
Responder 

05/21/08 3 

Public Works, 
Development 
Services 

Water 
Quality, Code 
Enforcement 

Case Investigation & 
evidence collection 

01/16/08 3 

 
As indicated above, the City of Lake Forest conducted/participated in a total of four training 
sessions during the current reporting year.  These training sessions reached a total of 10 
municipal staff.   
 
C-10.5.2 Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on sight during an 
inspection or with a follow up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes.  The materials that specifically address these issues 
include:  
 

• The Ocean Begins at Your Front Door 
• Do You Know Where the Water In Your Stormdrain Goes - To the Ocean.... 
• Fat-Free Sewers - How to Prevent Fats, Oils, and Grease from Damaging Your Home and 

the Environment 
• Sewage Spill - Your Responsibility as a Private Property Owner 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities (English & Spanish) 
• Help Prevent Ocean Pollution: Proper Maintenance Practices for Your Business (English 

& Spanish) 
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Waste (English 

& Spanish) 
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• Help Prevent Ocean Pollution: A Guide for Food Service Facilities (English & Spanish) 
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• Help Prevent Ocean Pollution: Recycle at Your Local Used Oil Collection Center 
(English & Spanish) 

• Help Prevent Ocean Pollution: Household Tips  
• Guidelines for Pet Care Activities 
• Water Quality Guidelines for Mobile Detailing Operations 
• Water Quality Guidelines for Carpet Cleaning Activities 
• Construction and Demolition Debris Facilities 
• Guidelines for Landscaping and Gardening 
• Pool Maintenance 
• Guidelines for Car Washing 
• Keeping Pest Control Products Out of Creeks, Rivers, and the Ocean 
• Automobile Repair and Maintenance 
• BMP Poster for Gas Stations 
• BMP Poster for Auto Repair Industry 
• BMP Poster for Food Service Facilities 
• Door Hanger - Water Pollution Found in Your Area 
• Door Hanger - Help Us Protect the Creeks, Lakes, and Ocean 

A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary -  
Outreach Material Description Number Distributed 
Brochures & Educational Materials 300 
Total Number Distributed  300 
 
Many of the water quality incidents that the City responded to are related to improper/lack of 
BMP implementation associated with home improvement projects.  In response to this issue, the 
City updated and distributed educational letters and BMP information to all 85 HOAs within the 
City’s jurisdiction.   
        
C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Lake Forest and the County 
of Orange, as Principal Permittee, evaluate the results of the assessment and determine if any 
program modifications are necessary in order to comply with Clean Water Act requirements to 
reduce the discharge of pollutants to the maximum extent practicable. 
 
While no modifications are proposed to the ID/IC Program section of the City's LIP, it should be 
noted that City staff worked with the City Attorney to develop new forms for water quality 
enforcement activities.   
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction   
 
The countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.   
 
The countywide monitoring program consists of the following components: 
 

• Dry Weather Monitoring Program  
• Coastal Stormdrain Outfall Program 
• Ambient Coastal Receiving Waters Monitoring Program  
• Long-Term Mass Emissions Monitoring Program 
• Urban Stream Bioassessment Monitoring Program  
• Aliso Creek 13225 Directive Monitoring Program  

  
Of the six above listed programs, the City of Lake Forest receives and assesses data for 
the modified Aliso Creek 13225 Directive Monitoring Program and the Dry Weather 
Monitoring Program. 
 
C-11.1.1 Modified Aliso Creek 13225 Directive Water Quality Monitoring Program 
Assessment 
 
In addition to the Dry Weather Monitoring conducted by the County, the City participates 
in the revised water quality monitoring program associated with the Aliso Creek 13225 
Directive.  The results of this additional monitoring are included in the Aliso Creek 
13225 Directive Quarterly Progress Reports submitted to the SDRWQCB.   
 
The SDRWQCB revised the Directive to also require an Annual Report from the 
Permittees each year.  This year’s Annual Report will cover the period of October 2006 
to September 2007 and will be submitted under separate cover to the SDRWQCB.  In lieu 
of submitting the full Annual Report on November 15th, the Permittees will submit 
watershed action plans (WAPs) and a “high priority drain” table listing the activities the 
Permittees are undertaking to curtail fecal coliform indicator bacteria.  Then in January, 
the Permittees will submit an Annual Report containing program assessments and status 
reports on high-priority storm drains.  The status reports include potential causes of 
impairment and associated management activities implemented within the reporting 
period in the priority areas, as well as planned activities for the next reporting period 
based on monitoring data. 
 

DAMP Appendix C-3  

 

The annual report schedule was revised by SDRWQCB staff because monitoring data 
from the Aliso Creek Monitoring Program can not be made available prior to September 
15th for the Permittees’ review.  
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C-11.1.2 Dry Weather Monitoring Program Assessment – Improvements to the 
Program 
 
As previously discussed, the City of Lake Forest is a cost-sharing partner in the County’s 
Dry Weather Monitoring Program (DWMP) that has been conducted every dry season 
since 2003.  Following the completion of the 2004 DWMP activities, the Permittees 
recognized the need to address deficiencies in the program.  Through the efforts of the 
Water Quality Monitoring & Science Task Force, several changes were instituted for the 
2005 dry weather season.  Chief among the changes to the DWMP include development 
of a DWMP data spreadsheet that depicts a summary of historic and current monitoring 
data.  This spreadsheet is now being distributed via e-mail to the Orange County 
Permittees following receipt and compilation of laboratory analytical results.  Additional 
features on the DWMP data spreadsheet include:  
 

• “Tolerance Intervals” from lab data representing 3.9 standard deviations 
calculated based upon the running average of the data set for that constituent.   
These tolerance intervals are used to indicate to NPDES Program Managers when 
follow-up field investigation may be warranted in response monitoring data 
results.  Because laboratory analytical results may be unavailable for several days, 
immediate response to issues as indicated by the analytical results is not possible.  
However, if warranted, follow-up responses are conducted as soon as the data is 
available.   

 
• “Warning Levels” for readily available monitoring data such as electrical 

conductivity, water temperature, phenols, ammonia, nitrate, and total chlorine 
levels.  These warning levels combined with visual observations of unusual 
conditions are used to notify the municipalities of immediate problems found in 
the field and facilitate improved/rapid determination of potential 
sources/responsible parties for water quality violations. 

 
• California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for 

applicable constituents.   
 

• “LC50 for Toxicity Test Organism” levels for applicable constituents. 
 

• Simplified presentation of monitoring data sorted by storm drain outfall and date.  
 
Additional changes to the DWMP include: 
 

• Improved County procedures outlining when to notify the Permittees of 
exceedances at a storm drain outfall.  These notifications are based upon 
“Warning Levels” or visual observations at a storm drain outfall.  
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• Training sessions held at Water Quality Science & Monitoring Task Force 
meetings to train NPDES Program Managers how to read the monitoring data 
and to provide a clearer understanding of the types of chemicals, liquids, and 
biological factors that may cause elevated readings for the tested constituents at 
storm drain outfalls in an effort to identify the causes of the elevated readings.  

 
During the DWMP sampling period, the County notifies local jurisdictions of any 
exceedances at stormdrain outfalls.  These notifications are based upon “Warning Levels” 
or visual observations at a stormdrain outfall. 
 
It is important to recognize that only 16 of the 33 constituents tested under the DMWP 
can be measured in a field lab.   
 

Constituent levels tested and 
available in the field 

Constituent levels available only 
in laboratory tests 

Discharge Rate (cfs) Total Suspended Solids (TSS) 
(mg/L) 

Dissolved Oxygen (mg/L) Oil & Grease (mg/L) 
Electrical Conductivity (μs/cm) Total Coliform (CFU/100mL) 
pH Fecal Coliform (CFU/100mL) 
Water Temperature (Celsius) Enterococcus (CFU/100mL) 
Turbidity (NTU) Diazinon (ng/L) 
Air Temperature (Celsius) Chlorpyrifos (ng/L) 
Hardness as CaCO3 (mg/L) Malathion (ng/L) 
Phenols (mg/L) Dimethoate (ng/L) 
Ammonia as N (mg/L) Disulfoton (ng/L) 
Nitrate as N (mg/L) Chromium (μg/L) 
Surfactants (MBAS) (mg/L) Nickel (μg/L) 
Reactive Phosphorous (mg/L) Copper (μg/L) 
Total Chlorine (mg/L) Zinc (μg/L) 
Dissolved Oxygen (mg/L) Silver (μg/L) 
 Cadmium (μg/L) 

 Lead (μg/L) 
 
Therefore, immediate follow-up investigations completed by the City of Lake Forest are 
based on notifications made by the County of Orange, which can only be triggered by the 
above constituents when they dramatically exceed the Tolerance Intervals or Warning 
Levels established by the DMWP. 
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City staff has attempted to provide a summary of response efforts conducted for Dry 
Weather Monitoring Program data that was available during this reporting period.  
Generally, the data indicated that a response was warranted based upon readily available 
field tests (e.g. “Warning Level” data) or follow-up response based upon laboratory 
analytical results (e.g. “Tolerance Levels”).  Other follow-up investigations were 
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 subsequently initiated based upon the receipt of available laboratory analytical results.  
 
C-11.1.3 Dry Weather Monitoring Program Assessment – Data Assessment 
 
Following presentation of the data, the City’s actions are noted.   
 
Storm Drain Outfall:    F19P07@RP 
Date:                            05/20/08  
Reason for Notification/Constituents Tested that Exceeded Tolerance Interval:  Observed 
suspected hydrocarbon sheen.    
   
Follow-Up Action:   On 05/20/08, the City received notified by County staff that field 
sampling staff observed a rainbow sheen in the water suggesting petroleum hydrocarbon 
impacts.  The follow-up investigation that was conducted immediately after notification 
revealed that there was a rainbow sheen present in the water; however it did not appear to 
be discharging from the F19P07@RP outfall.  Investigating City staff noted that there 
was a significant volume of irrigation water flowing from irrigation activities at the 
adjacent nursery into the drainage channel immediately downstream of the F19P07@RP 
outfall.  In addition, the rainbow sheen was observed in the irrigation discharge and in 
pooled irrigation water prior to discharge into the drainage channel.  Furthermore, 
investigating water quality staff noted that the water level in the dissipater for the F19P07 
outfall was above the elevation of the lip of the outfall pipe; therefore, the water in the 
drainage channel was mixing with the water in the dissipater and the water in the outfall 
pipe.  This was possible since the flow from the outfall was relatively minor.  
Observations made during the follow-up investigation were documented in photographs.  
The responsible party was identified as the nursery.  City staff verbally notified the 
nursery staff of the rainbow sheen in the irrigation discharges.     
 
Storm Drain Outfall:     F19S02@PB 
Date:                             05/20/08 
Reason for Notification/Constituents Tested that Exceeded Tolerance Interval:  Nitrates, 
reactive Phosphorous. 
      

DAMP Appendix C-3  

 

Follow-Up Action:  The City initiated a follow-up investigation and requested the 
assistance of the County of Orange.  Based upon the results of the water quality field 
testing and the subsequent laboratory analytical data, the suspected responsible party was 
identified as the upstream nursery.  The City notified the County of Orange, and 
SARWQCB staff of the elevated concentrations detected in water samples.  Since 
discharges from the nursery enter directly into regional flood control facilities, and not 
the City’s MS4,  the City has notified and has been working collaboratively with the 
County of Orange/Orange County Flood Control District.  Further, since the nursery 
facility is an individual permitted facility through the SARWQCB,  the City has notified 
and has been working collaboratively with SARWQCB staff.  In response to the 
identified issues, the City organized a meeting bringing all of the stakeholders together 
including: the City of Lake Forest, the County of Orange/Orange County Flood Control 
District, SARWQCB, and the responsible party (nursery representatives).  During the 
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meeting, City staff discussed the identified issues and provided copies of the DWMP 
results.  Subsequent to the initial meeting, the City organized another meeting at the 
nursery facility that was attended by all of the previously mentioned stakeholders.  
During this meeting, the most recent DWMP results were provided for review and 
discussion, and then all parties conducted an inspection of the facility.  During the 
inspection, the regulating entities provided suggestions for improving BMPs and 
improving water quality compliance.  The nursery facility staff were directed to address 
several issues to bring the facility into compliance.  The City will continue to work 
collaboratively with the SARWQCB and the County of Orange to resolve any continuing 
discharge issues.   
 
Storm Drain Outfall:     J01P05@RR  
Date:                             05/06/08 
Reason for Notification/Constituents Tested that Exceeded Tolerance Interval: surfactants 
 
Follow-Up Action:  The City immediately initiated a follow-up investigation within the 
subwatershed area.  The field investigation resulted in the identification of an illegal 
discharge occurring from a mobile auto detailer.  The RP was directed to immediately 
cease and desist the discharges to the stormdrain system.  In addition, the RP was 
identified as a repeat violator; therefore, Water Quality staff issued a Notice of Violation 
and a fine.   
 
Storm Drain Outfall:    J01P05 
Date:                            05/14/08 
Reason for Notification/Constituents Tested that Exceeded Tolerance Interval: surfactants 
 
Follow-Up Action:  The City initiated a source investigation within the subwatershed 
area. However, field inspection and further discussion with the County field sampling 
staff revealed the flow was very small which necessitated the sample being collected in a 
syringe.  Observations made during the field investigation indicated that there were no 
significant flows or potential discharges occurring at that time.    
 
 C-11.2 Water Quality Monitoring Program Modifications 
  
As the last step in the program effectiveness assessment, the City of Lake Forest and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable.  No program modifications appear to be warranted at this time. 
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Conclusion 
 

The City of Lake Forest concludes that it has an effective NPDES Stormwater Quality 
Program based upon the assessment completed through the preparation of the 
November 14, 2008, Program Effectiveness Assessment (PEA) and the findings therein.  
The findings of the program evaluation completed as part of the PEA process will be 
used to further improve the City’s Water Quality Program during the next reporting 
period.    
 
The City has expended over $1,106,762 toward the NPDES Program and water quality 
during this reporting period and has budgeted approximately $1,477,510 for 
implementation activities for the next reporting period.  The City’s efforts to increase the 
public’s awareness of water quality issues and to provide guidance in methods of 
reducing or elimination polluted runoff should continue to make a positive impact on the 
water quality in the creeks, lakes, beaches, and the Pacific Ocean. 
 
Questions or comments regarding this PEA or the City’s NPDES Stormwater Quality 
Program can be directed to the program manager, Devin Slaven, Water Quality Specialist 
at (949) 461-3480. 
 
Sincerely,  
 
CITY OF LAKE FOREST NPDES STORMWATER QUALITY PROGRAM STAFF 
 
Administration 
 
Robert C. Dunek  City Manager 
Robert L. Woodings, P.E. Director of Public Works/City Engineer 
Gayle Ackerman, AICP Director of Development Services 
 
Staff 
 
Theodore G. Simon, P.E. Engineering Services Manager 
Devin E. Slaven, REA Water Quality Specialist/NPDES Program Manager 
Luis Estevez   Public Works Manager 
Jim Guerra   Building Official 
Oscar Garcia   Public Works Supervisor 
Rudy Contreras  Water Quality/Landscape Maintenance Inspector 
Jerry Beaudoin  Water Quality Inspector 
Darrel Hill   Code Enforcement Officer 
Joseph Rico   Code Enforcement Officer 
Barry Nelson   Senior Building Inspector 
Leticia Torres                          Senior Building Inspector 
Sam Davari    Building Inspector  
Tom Legault   Public Works Inspector      
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CITY OF LAKE FOREST 

PUBLIC WORKS 
CONTRACT INSPECTION PROJECT INVENTORY 

2007-08 
 PROJECT ID # PROJECT NAME PROJECT 

LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION 

 

1 PW2001.36 Pheasant Street 
Stormdrain 

Pheasant Street 110’ south 
of Falcon Street <1 Low San Diego Creek/ 

Newport Bay 8 

2 PW2005.03 Modify Right Turn 
Lane 

Trabuco Rd.  and El Toro 
Rd. <1 Low San Diego Creek/ 

Newport Bay 8 

3 PW2005.09 Serrano Creek Park 
Play Structures 25101 Serrano Road <1 Medium San Diego Creek/ 

Newport Bay 8 

4        

5        

6        

7        

8        

9        

10        

11        

12        

13        

14        

15        

16        

17        

18        

19        

20        

21        

22        

23        

24        

25        

 

 1
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City of Lake Forest
WQMP Summary
7/1/07 thru 6/30/08
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Approval Date 10/12/07 3/24/08 10/23/07 12/19/07 1/25/08 3/19/08 6/9/08 5/22/08

Acres 3.41 1.30 50.10 5.02 0.50 0.78 0.41 1.10 62.62

San Diego Creek F 1 1 1 1 4

Aliso Creek J 1 1 1 1 4

Serrano Creek K 0

Residential 0

Commercial/Industrial 1 1 1 1 1 1 6

Retail/Office Center 1 1

Restaurants/Warehouse/Grocery 1 1 1 3

Fuel Dispensing 0

Vehicle Repair/Maintenance 0

Yes 1 1 1 1 1 1 1 1 8

No 0

1 0

2 1 1 1 3

3 0

4 1 1 2

5 0

6 0

7 1 1 1 1 1 1 6

8 0

9 0

Design Concept 1: Minimize Stormwater runoff, minimize 
project's impervious footprint and conserve natural areas 1 1 1 1 1 5

Design Concept 2:  Minimize directly connected 
impervious areas (DCIAs) 1 1 1 3

Design Concept 3:  Create Reduced or "Zero Discharge" 
Areas (Runoff Volume Reduction) 0

Design Concept 4:  Conserve Natural Areas (C-Factor 
Reduction) 1 1 2

Education of Property Owners, Tenants and Occupants N1 1 1 1 1 1 1 1 1 8

Activity Restrictions N2 1 1 1 1 1 1 6

Common Area Landscape Management N3 1 1 1 1 1 1 1 1 8

BMP Maintenance N4 1 1 1 1 1 1 1 1 8

Title 22 CCR Compliance (How development will comply) N5 1 1 1 3

Local Industrial Permit Compliance N6 1 1

Spill Contingency Plan N7 1 1 1 1 1 1 6

Underground Storage Tank N8 0

Hazardous Materials Disclosure Compliance N9 1 1 1 3

Uniform Fire Code Implementation N10 1 1 1 1 4

Common Area Litter Control N11 1 1 1 1 1 1 1 1 8

Employee Training N12 1 1 1 1 1 1 1 1 8

Housekeeping of Loading Docks N13 1 1 2

Common Area Catch Basin Inspection N14 1 1 1 1 1 1 1 7

Street Sweeping Private Streets and Parking Lots N15 1 1 1 1 1 1 1 1 8

Commercial Vehicle Washing N16 0

Retail Gasoline Outlet N17 0

Site Design and Landscape Planning SC10 1 1 1 1 1 1 1 7

Roof Runoff Controls SC11 1 1 1 1 1 5

Efficient Irrigation SC12 1 1 1 1 1 1 1 7

Stormdrain System Signs SC13 1 1 1 1 4

Pervious Pavements SC20 1 1 2

Alternative Building Materials SC21 1 1 1 3

Fueling Areas SC30 0

Maintenance Bays and Docks SC31 0

Trash Enclosures SC32 1 1 1 1 1 1 1 7

Vehicle and Equipment Washing Areas SC33 0

Outdoor Material Storage Areas SC34 1 1

Outdoor Work Areas SC35 0

Outdoor Processing Areas SC36 0

0

Infiltration Trench TC10 0

Infiltration Basin TC11 1 1

1 TC12 0

Wet Pond TC20 0

Constructed Wetland TC21 0

Extended Detention Basin TC22 1 1

Wetland MP20 0

Vegetated Swale TC30 1 1 1 1 4

Vegetated Buffer Strip TC31 1 1 1 1 4

Bioretention TC32 1 1

Media Filter TC40 1 1 2

Media Filter MP40 0

Water Quality Inlet TC50 1 1

Wet Vault MP50 0

Vortex Separator MP51 1 1 1 3

Drain Inserts MP52 1 1 2

Multiple Systems TC60 1 1

Proprietary Control Measures 1 1

0

Provide storm drain system stenciling and signage 1 1 1 3

Design and construct outdoor material storage areas to 
reduce pollution introduction 0

Design and construct trash and waste storage areas to 
reduce pollution introduction 0

Use efficient irrigations systems & landscape design, 
water conservation, smart controllers, and source control 1 1 1 1 1 1 6

Protect slopes and channels and provide energy 
dissipation 0

Incorporate requirements applicable to individual priority 
project categories (from SDRWQCB NPDES Permit) 0

Dock areas a 0

Maintenance bays b 0

Vehicle wash areas c 0

Outdoor processing areas d 0

Equipment wash areas e 0

Fueling areas f 0

Hillside landscaping g 0

Wash water control for food preparation areas h 0

Community car wash racks I 0
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(See Table 7.11 - 1 of Exhibit 7.II - Model Water Quality 
Management Plan)
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Executive Summary 
 

  
 1  

 
FY 2007-08 is the fifth full year of program implementation relative to the Third Term 
Orange County Municipal Storm Water Permit. San Clemente’s program is fully 
implemented at this time, though staff modifies the program as necessary to comply with the 
permit objectives as elements of the City’s urban runoff and storm water pollution prevention 
program are continually assessed for effectiveness.  The City’s program remains flexible 
enough to incorporate new objectives, to remedy noted deficiencies immediately and to 
respond to specific needs of staff, citizens and regulators. 
 
Program Management 
 
San Clemente continues to implement a proactive and visible Clean Ocean Program, both 
locally and regionally. The City’s storm water management program includes five (5) full 
time staff positions, as well as support from almost all other City departments, to ensure that 
the program is effectively and properly implemented. 
 
Financial Analysis 
 
The Fiscal Year 2007-2008 cost to implement the program was about $4 million (includes 
capital projects). The program is funded with a dedicated storm water management utility 
fee. Revenue from this fee, as well as supplemental grant funds, resulted in a fully-funded 
program and positive operating balance.   
 
Best Management Practices (BMPs) Implementation and Assessment 
 
An important element of the City’s program is the implementation and/or refinement of 
structural and non-structural best management practices (BMPs).  While the City recognizes 
the importance of improving everyday habits of residents and of tourists and designing new 
facilities in a manner to prevent pollution, we also believe that structural treatment is 
sometimes necessary to abate background and existing environmental concerns.  Therefore, 
the City has pursued a number of projects, including disinfection treatment systems, 
hydrodynamic gross pollutant removal systems, and smaller retrofit and diversion projects. 
 
Existing Development Inventory and Oversight 
 
San Clemente continued inspection and enforcement of existing facilities, public and private, 
for implementation of mandatory minimum BMPs. During FY 2007-2008, over 500 
inspections of existing municipal, industrial and commercial facilities were conducted.   
 
Public Education, Outreach and Participation 
 
Public education is an essential part of the City’s storm water and urban runoff pollution 
prevention program.  The City recognizes that when individuals in a community have a clear 
idea of where the pollution comes from, how it directly affects the community and what one 
can do to prevent those effects, the community will be more willing to support and 
participate in the pollution prevention program. Though impossible to actually quantify, the 
City estimates that it has made more than 4,000,000 impressions during the reporting period.   
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Land Use Planning for New Development and Significant Redevelopment 
 
The City makes several informational materials available to help project applicants 
understand and prepare Water Quality Management Plans, and the City continues to support 
the Countywide stormwater program in preparing additional checklists and informative 
handouts.   
 
There were no WQMPs approved during the reporting period. This is because major 
development projects currently underway are covered by WQMPs that were reviewed and 
approved during previous reporting periods. The City is almost at build-out, with few new 
development projects anticipated in the coming years. However, three (3) preliminary 
WQMPs and one (1) Project WQMP were reviewed during the reporting period, with three 
of the four WQMPs related to redevelopment projects. Section 7 provides additional details. 
 
Construction Inventory and Oversight 
 
The City routinely modifies inspection protocols and outreach efforts to respond to the 
number of deficiencies are commonly noted by inspection staff.   
 
Illicit Discharge Detection and Elimination 
 
Administrative remedies to surface water quality violations appear to be working.  With few 
exceptions, Environmental staff rarely responds to repetitive violators.  The exceptions 
generally consist of rogue businesses that are not reflective of the industry, mobile businesses 
such as pet washes and auto detailing, and businesses that are known for evading business 
licensing requirements such as landscapers and certain construction trades.  Generally, the 
City will seek out these businesses and escalate administrative enforcement until compliance 
is achieved, and in rare cases the City has referred cases to the Orange County District 
Attorney for criminal investigation. In FY07-08, the City issued 403 enforcement actions 
(see Section 10 for more details). 
 
Annual Assessment of LIP Effectiveness 
 
San Clemente has established several indictors that we feel may be useful for assessing our 
program: 

• Improved surface water quality, within the watershed and along the coastline, 
• Number of impressions made by public outreach, 
• Number of staff attending staff trainings, 
• Installation of dry weather and low flow treatment systems, 
• Number of catch basins cleaned and inspected per year, and 
• Amount of material removed from street by sweeping. 
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1.1 Background  
 
In response to escalating concerns about urban growth and the ultimate effects of polluted 
runoff transported from urban areas to surface waterbodies of Orange County via 
municipal storm drain systems, the San Diego Regional Water Board issued a series of 
Municipal Storm Water Permits against the County of Orange, the Orange County Flood 
Control District and the eleven (11) incorporated cities of south Orange County 
(collectively referred to as Permittees).  The most recent of these, termed the Third Term 
Permit (Order No. R9-2002-0001, NPDES No. CAS0108740), was issued on February 13, 
2002.  The Permit requires that each Permittee fully implement a detailed Jurisdictional 
Urban Runoff Management Plan (referred to locally as a Local Implementation Plan or 
LIP).  The LIP is defined in the Permit to include the following elements: 

• Program Management 
• Financial Analysis 
• Best Management Practices (BMPs) Implementation and Assessment to the 

Maximum Extent Practicable (MEP) 
• Legal Authority 
• Existing Development Inventory and Oversight 
• Public Education, Outreach and Participation 
• Land Use Planning for New Development and Significant Redevelopment 
• Construction Inventory and Oversight 
• Illicit Discharge Detection and Elimination 
• Annual Assessment of LIP Effectiveness 

 
The City of San Clemente’s storm water management program is locally referred to as 
the Clean Ocean Program. 
 
1.2 Program Effectiveness Assessment 
 
Per Section I(1) of the Permit, each Permittee is required to prepare a program 
effectiveness assessment (PEA) as part of the annual report.  The objectives of this PEA 
and annual report include the following: 

• Document specific activities undertaken as part of and changes made to the 
jurisdictional storm water and urban runoff pollution prevention program during 
the 2007-08 reporting period 

• Collect and compile specific storm water program implementation and validation 
data necessary for development of the Orange County Unified PEA report 

• Provide annual data analyses for purposes of showing data gaps and/or trends 
• Evaluate the existing jurisdictional and countywide programs 
• Highlight improvements required of the jurisdictional and countywide programs 
• Report modifications that have or will be made to the Local Implementation Plan 

(LIP) 
 
This PEA covers the reporting period from July 1, 2007 through June 30, 2008.  
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2.0 Program Management 
 
2.1 Internal and Countywide Coordination 

In order to effectively coordinate internally and countywide, the City of San Clemente has 
designated the following individuals as program representatives: 
 

Primary 
Tom Bonigut, P.E., LEED-AP, CPESC, CPSWQ 
Assistant City Engineer     (949) 361-6187 
 
Alternates 
Mary Vondrak, Management Analyst II   (949) 361-8204 
Zina Casey, Office Specialist II    (949) 361-6143 
Johnny Taitano, WQ Code Compliance Officer  (949) 361-6142 
Brent Hoffenberg, WQ Code Compliance Officer  (949) 361-6137 

 
San Clemente is an active participant in the countywide storm water program, participating in the 
countywide NPDES General Permittee and the following subcommittees and task forces: 
 

• NPDES Technical Advisory Committee 
• NPDES Inspection Subcommittee 
• NPDES Public Education Subcommittee 
• San Juan Creek & San Clemente Coastal Streams Subcommittee 
• Orange County Coastal Coalition 
• Orange County Trash & Debris Task Force 
• South Coast Recycling Coordinators Meetings 
• County of Orange Recycling Coordinators Meetings 
• Orange County Integrated Waste Management Meetings 
• Tri-City Water Savers 

 
2.2 Fiscal Analysis 

The City’s Clean Ocean Program is funded by a dedicated storm water management utility fee. This 
fee, known as the “Clean Ocean Fee,” was originally approved by San Clemente property owners in 
2002 per the requirements of Proposition 218. The fee was approved with a five-year sunset period, 
meaning that it was due to expire at the end of December 2007 unless continued via another 
affirmative property owner vote. In June 2007, the City started the process to conduct another 
Proposition 218 election to continue the fee for an additional six (6) years. An election was 
conducted in October 2008, and 75% of property owners voted to renew the Clean Ocean Fee for a 
six year term. The Clean Ocean Fee is now set to expire at the end of 2013.  
 
Revenue from the Clean Ocean Fee is placed in a restricted Clean Ocean Enterprise Fund, funds 
from which can only be used to support the City’s urban runoff and storm water management 
program (known as the “Clean Ocean Program”). An overall summary of the Clean Ocean Fund is 
attached, and provides revenue and expenditure information of the fund since its inception in Fiscal 
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Year 2003, including the most recent reporting period. The summary includes the following major 
sections: 

• Revenues: Revenue sources include the Clean Ocean Fee, water quality citations, parking 
(street sweeping) violations, and grant reimbursements. 

 
• Expenditures (Costs): 

o Operating Costs (Water Quality program): includes non-street sweeping personnel, 
program management tools (i.e., office supplies, furniture, computers, phones, etc.), 
contract costs (i.e., dry weather water quality monitoring and public education), large 
equipment, and public education and outreach. 

o Street Sweeping: includes all street sweeping-related activities, including street 
sweeping personnel, sweeper units, etc. 

o Capital Improvement Projects (structural treatment projects): consists of structural 
projects that the City builds to remove pollutants from storm drain flows. Current 
projects are discussed further in Section 3.   

 
The attached summary shows that the Clean Ocean Fund is fully funded with a positive operating 
balance. 
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CITY OF SAN CLEMENTE
SUMMARY OF CLEAN OCEAN FUND

FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008
Revenues

Clean Ocean Fee 859,331.78     1,776,447.74   1,823,342.30   1,845,304.06   1,856,630.00   1,864,618.75   
Grant revenues -                 -                  -                  378,834.44      913,051.15      1,227,954.31   
Parking Violations -                 267,373.00      297,371.04      294,693.60      305,022.00      281,292.00      
Administrative Fines -                 11,200.00        79,367.43        7,437.00          19,000.00        28,195.00        
Investment Earnings 2,543.53         19,693.38        24,652.32        27,134.25        92,229.63        66,435.34        
Other -                 -                  358.00             -                  -                  544.23             
Transfer in from Storm Drain Fund 500,000.00     -                  -                  -                  -                  -                  
Transfer in from Other Funds -                 4,090.00          -                  11,650.00        11,650.00        -                  

1,361,875.31  2,078,804.12   2,225,091.09   2,565,053.35   3,197,582.78   3,469,039.63   

Costs:
Water Quality

Personnel 25,117.74       145,086.28      186,908.54      239,138.85      306,151.11      300,046.01      
Supplies 18,409.41       38,564.12        49,005.69        51,450.49        50,279.76        52,202.65        
Contractual 9,071.16         24,509.89        23,263.23        36,591.00        26,552.31        29,791.65        
Other charges 252,167.59     81,556.07        152,435.18      170,802.65      164,610.15      162,550.04      
Capital 21,868.02       19,873.02        15,000.00        -                  -                  -                  
Interdepartmental 131,223.28     102,934.02      129,930.00      180,370.00      217,350.00      204,686.38      
Interfund transfers 168,070.00     373,730.00      369,110.00      369,110.00      369,110.00      423,110.00      

Street Sweeping 179,722.67     452,349.74      404,942.26      467,485.13      469,237.77      491,414.39      

Capital Improvement Projects (A)
Trash Enclosures 4,219.91         15,529.83        682.50             -                  -                  -                  
City Hall Water Diversion 4,272.75         -                  -                  -                  -                  -                  
Calle DeSchecha Runoff Treatment -                 23,443.12        (721.11)           -                  -                  -                  
Seg/Des/Can MO2 Treatment -                 -                  83,553.05        295,299.89      1,068,885.35   1,784,511.74   
Runoff Treatment projects* -                 21,638.50        76,399.06        722,304.39      -                  -                  
Poche Runoff Treatment -                 -                  -                  -                  -                  500,000.00      
Golf Course Stream Restoration -                 -                  -                  10,198.60        -                  -                  
Other capital costs -                 -                  6,430.00          21,600.00        20,400.00        20,530.00        

Total costs of program 814,142.53     1,299,214.59   1,496,938.40   2,564,351.00   2,692,576.45   3,968,842.86   

* Various Runoff Treatment Projects Capital Improvement Program note:
Ave Califia Runoff Treatment (A) As of June 30, 2008 the City has capital projects costs of $0.2 million
Mariposa Runoff Treatment on Seg/Des/Can MO2 that will be carried over to the FY 2009 budget.
Parque Del Mar Runoff Treatment
W El Portal Runoff Treatment
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3.0 Plan Development  
 
The City of San Clemente did not make any significant changes to the Local 
Implementation Plan (LIP) during FY 2007-08. The City has begun preparing updates 
and potential revisions to the LIP, but final changes will depend on the date of adoption 
for the Fourth-Term NPDES Municipal Stormwater Permit for southern Orange County. 
When the Fourth-Term Permit is adopted, the City will make a comprehensive update of 
the LIP. This is expected to happen during FY 08-09. 
 
3.1 BMP Implementation and Effectiveness Investigations 
 
An important element of the City’s program is the implementation and/or refinement of 
structural and non-structural best management practices (BMPs). While the City 
recognizes the importance of improving everyday habits of residents and of tourists and 
designing new facilities in a manner to prevent pollution, we also believe that structural 
treatment is sometimes necessary to abate background and existing environmental 
concerns. Therefore, the City has pursued a number of projects, as described below.  
Through our existing dry weather water quality monitoring program (as discussed in 
Section 11) and/or project-specific monitoring plans, we will be assessing the 
effectiveness of the various BMPs once implemented. 
 
Poche Beach Dry Weather Treatment Project 
 
The City has entered into an agreement with the County of Orange (project lead) to 
design, install, operate, and maintain a dry weather urban runoff treatment system at 
Poche Beach at the northern end of the City’s shoreline. When operational, the Poche 
Beach urban runoff treatment system will filter runoff from the Prima Deshecha 
watershed (the City’s second largest sub-watershed) and use ultraviolet light to kill 
bacteria in the runoff before discharging to the beach. The County expects construction to 
be completed in November 2008, which will be followed by system startup and testing. 
 
North Beach Dry Weather Treatment Project 
 
The City started construction of a dry weather urban runoff treatment system at North 
Beach, the mouth of the Segunda Deshecha Canada Channel and the City’s largest sub-
watershed. Construction is expected to be completed in Summer 2008, which would be 
followed by system startup and testing. When operational, the North Beach system will 
divert dry-weather flows for filtration treatment and then discharge into the City’s 
wastewater treatment plant outfall. 
 
Other Urban Runoff Related Projects 
 
The City is in the process of upgrading some of its facilities to better prevent stormwater 
pollution discharges. The City has retrofitted most outdoor trash enclosures with roofs to 
prevent contact with rainwater, and design is underway for a roof to cover material 
storage bins at the City’s corporation yard.  The material bin roof is expected to be 
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installed during FY 2008-09, and the trash enclosures retrofits should be completed 
during FY 2008-09. A new cover over the Golf Maintenance equipment area is also 
expected to be installed during FY08-09. 
 
Large Private Developments 
 
The City has one large development (Marblehead Coastal) currently underway. This 
project was required, during plan review process, to take into consideration state-of-the-
art storm water and urban runoff pollutant treatment options. The project is under 
construction, and when completed will have a stormwater/urban runoff treatment train 
that includes wetland areas, bioswales, water quality basins, sanitary sewer diversions, 
hydrodynamic separators, and catch basin inserts. This project is covered by two Water 
Quality Management Plan (WQMP) documents, which were approved before the current 
reporting period. 
 
3.2  Program Effectiveness Assessment 
 
Assessing the effectiveness of urban runoff and storm water pollution prevention 
programs is challenging, particularly when considering a short-term outlook.  Although 
the City remains open to suggestions and guidance in this area, we have established 
several indictors that we feel may be useful for assessing our program: 
 

• Improved surface water quality, within the watershed and along the coastline, 
• Number of impressions made by public outreach, 
• Number of staff attending staff trainings, 
• Installation of dry weather and low flow treatment systems, 
• Number of catch basins cleaned and inspected per year, and 
• Amount of material removed from street by sweeping. 

 
These measures are addressed in other sections of this document. 
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4.0  Legal Authority 
 
No program modifications were made to the Legal Authority section of the LIP during FY 2007-
08.  During FY 2008-09, the City may consider the legal authority needed to adequately commit 
landowners to appropriate maintenance of BMPs identified in approved Water Quality 
Management Plans. This action will depend on progress made on this issue by the Countywide 
Stormwater Program Legal Authority Subcommittee. Also, depending on possible new 
requirements of the pending Fourth-Term Stormwater Permit, the City may pursue updates to its 
Stormwater Runoff Control Ordinance. If appropriate, this update would likely occur during 
FY08-09. 

0034915



 
SECTION 5, Municipal Activities  
 

 
 5-1  
 

5.0  Municipal Activities 
 
This section summarizes key activities and measures related to the City’s Municipal Activities 
program element. 
 
5.1  Municipal Activities BMPs 
 
The City continues to implement a number of municipal activity BMP programs identified in the 
DAMP, including: 
 

• Trash and Debris Controls  
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 
• Fertilizer, Pesticide and Integrated Pest Management (IPM) 

 
Attachment 1 provides detailed information on each of these BMP programs. 
 
5.2  Municipal Inventory 
 
The City has 90 municipal facilities, which is unchanged from the previous reporting period. 
However, there were some changes during FY07-08 to the types of municipal facilities within 
the inventory. Calafia Park and the associated parking lot returned to State Parks Department 
ownership and management and were thus removed from the City’s inventory. Also, Ralph’s 
Skate Park and Forster Ranch Park Phase 2 were added in this reporting year. The current 
municipal facility inventory is summarized below. 
 

Municipal Facility Types Number of Facilities 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 12 
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards 1 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 21 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

9 

Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 1 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 12 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality (e.g. potable water reservoirs and pump stations)  

33 

TOTAL 90 
 
The City inspected all required municipal programs and facilities during the reporting period 
(Attachment 2). As noted in the prior reporting period, municipal facility inspections resulted in 
suggestions for permanent BMPs to be constructed at several facilities.  Plans are currently being 
implemented to construct roof canopies over several material storage areas and at the City’s fleet 
vehicle fuel island. 

0034916



 
 
 

 5-A-1  

ATTACHMENT 1 
DETAILED MUNICIPAL ACTIVITIES 

 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal BMP program activities that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
Litter Control 
 
The City has a number of programs in place to remove trash, prevent illegal dumping, and 
promote recycling.  These programs include the following: 
 

• Litter removal from unimproved canyon drainage ways and public right-of-ways 
inaccessible to the City's street sweeper. 

• Semi-annual electronic waste (“e-waste”) collection events.  
• City sponsored local beach and neighborhood clean up events. 
• A City negotiated waste hauler contract for two annual free "bulky item pickups" per 

refuse customer, up to 4 items per pick-up 
• A City negotiated waste hauler contract to collect, chip and recycle Christmas trees 

within the City limits.   
• Collection and recycling of telephone books by the City’s contracted waste hauler. 
• Semi-annual City sponsored mulch event where residents receive two free bags of mulch 

per household from the greenwaste collection program. 
• City involvement with the South County Recycles Team, sponsoring two Earth Day 

events and an environmental awards program. 
• The City continues to attend school events, local events, and all city special events for 

education outreach. 
 
Solid Waste Collection/Recycling 
 
The City continues to improve upon its Citywide green waste program and its procurement 
policy.  In collaboration with the South County Recycles Team, the City has developed recycling 
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newsletters, brochures, utility bill inserts/messages and an environmental awards program.  The 
City continually updates its website to provide current information on recycling and water 
conservation.  The City has also partnered with the County of Orange and its waste hauler to 
design and construct a construction and demolition (C&D) facility in South County.  
Additionally, the City has developed and fully implemented a C&D ordinance requiring 
construction sites to divert 50 percent of all construction debris from the landfills. In FY07-08, 
the City started a process to develop a door-to-door residential Universal Waste collection 
service. This service would provide residential collection of universal wastes (e.g. batteries, 
fluorescent bulbs, etc.), medical sharps (e.g. lancets, syringes, etc.), electronic waste (e.g. 
computers, televisions, etc.) and household hazardous waste (e.g. paint, antifreeze, household 
chemicals, etc.). The service is expected to begin in late 2008.  
 
The City’s waste hauler collected 84,045 tons of solid waste during the reporting period, of 
which 42,428 tons (50%) were recycled. 
  
Drainage Facility and Infrastructure Maintenance  
 

Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 16,200 
Total Number of Catch Basins in City (#) 2,205 
Total Number of Catch Basins Inspected in City (#) 990 
Total Number of Catch Basins Cleaned in City (#) 990 
Percentage of Catch Basins Cleaned (%) 45% 
Total Volume of Material/Debris Removed (tons) 29.34 
Method of Material/Debris Removal:  Vacuum Truck 95% 
                                                              Hand Crews 5% 
 
 
The City maintains three (3) storm drain diversions to the sewer system as summarized below: 
 

Date 
Started 

Channel Name Location of 
Diversion 

Costs For 
Diversion Setup 

Costs for 
Diversion per 

Gallon 

Amount of Flow 
Diverted 

05/01/01 Riviera Alessandro 5000 $0.17 29,000 gal/day 
05/01/01 Linda Lane Mecha 7500 $0.54 14,000 gal/day 
05/01/01 San Gabriel San Gabriel 1000 $100 <10 gal/day 

 
 
Catch Basin Stenciling  
 
Catch basins were re-stenciled as needed when they were cleaned as noted above.   
 
Street Sweeping            
 
The City uses three (3) regenerative air street sweeping units for its street sweeping program. In 
FY07-08, the City collected 455.5 tons of material from street sweeping efforts. This is a slight 

0034918



 
 
 

 5-A-3  

increase of about 1% from the amount collected during the previous reporting period (which was 
450.98 tons). This slight increase might be attributable to improved access to the street curb 
resulting from the City’s efforts to provide courtesy street sweeping reminders as discussed 
below. 
 

Material 
Type 

Total Weight Collected 
for Fiscal year (tons) 

Sweeping Frequency  Percentage Collected 

Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial Residential 
 

Soil 13.67 13.67 63.77 3.5 
x/week 

3.5 
 x/ week 

2  
x/ month 15 30 20 

 
Leaves 13.67 4.56 79.71    15 10 25 

 
Trash/Debris 63.77 27.33 175.35    70 60 55 

 
To help improve the effectiveness of the City’s street sweeping program, parking restrictions are 
enforced on street sweeping days for posted streets. During FY07-08, the City issued 6,521 
parking (street sweeping) citations. In June 2007 the City implemented an automated alert 
service for citizens to provide e-mail and/or phone reminders about upcoming street sweeping 
days and times. To date 417 residents have signed up for the service and are alerted regularly 
regarding upcoming street sweeping on their street.  This service appears to be effective as there 
has been a nearly 5% decrease in parking citations issued for street sweeping violations from the 
previous reporting period.  This service has enabled the City to be more effective at removing 
debris from the street before it enters the storm drain system while also increasing awareness of 
the program to our local residents. 
 
Household Hazardous Waste Collection  
 
The City of San Clemente did not hold a household hazardous waste (HHW) collection event 
during the reporting period, but does provide HHW information on its website. As noted 
previously, the City started work to develop a new door-to-door collection program for HHW 
and Universal Waste. This program is expected to be started in late 2008.  
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Fertilizer, Pesticide and Integrated Pest Management (IPM) – Golf Division  
 
A.   Fertilizer Management 

Check one box only for each question
 City personnel Contractor Both 
1. Who applies fertilizers in your jurisdiction?    
2. Who determines which type of fertilizer to use?    
3. Who determines fertilizer application rates?    
4. Who determines the timing of fertilizer applications?    
5. Who determines application methods of fertilizers?    
6. Who stores the fertilizers?    
 
7. Are slow-release fertilizers utilized within your jurisdiction? 
 

Yes    No     
 
8. Are fertilizer applications based on results from soil analyses? 
 

Yes    No     
 
 8(a). If yes, indicate how often.  

 
1 time per year  prior to application    
Other: (specify)_______________  

 
9. Do you calibrate the spreader used to apply the fertilizer? 
 
     Yes    No  
 
 9(a). If yes, indicate how often. 

 
1 time per year  Prior to application     
Other: (specify)____________________  

  
9(b). How is calibration done? Estimate per square footage   

 Setting on bag  
 Other: (specify)____________________  

 
10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year? 
 

Yes    No   
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10(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
(Attach a separate sheet, if necessary, or a copy of the incident report.) 
 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

 
11. How do you typically clean up small spills of fertilizers? 
 
Sweep up    Blow away   Wash away   
Other: (specify) __________  
 
12. Last reporting year, how many acres of land were treated with fertilizers?  90 
 

 Fertilizer Analysis 
 

 

Brand Name Nitrogen Phosphorus Potassium Total Amount Applied 
(lbs.) 

Milorganite 6 2 0 72000 

Polyon 41 0 0 8000 

Manganese Sulfate 0 0 0 2500 

Greens King 18 2 24 2,000 

Ferrous Sulfate 0 0 0 100 

FE Simplot 15 4 6 2000 

FE Nitrex 20 4 7 2000 

Ammonium Sulfate 21 0 0 1000 
 
B. Pesticide Management 
 
1. Do you monitor for any pests? 
 

Yes    No  
 
 1(a). If yes, what method do you utilize? 
 
 Presence/absence   Visual Counts   Symptoms/signs   
 Other: (specify) ____________  
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1(b). If yes, which pests do you monitor for? (Check all that apply.) 
 
 Vertebrates: Gophers   Rabbits   Ground squirrels      
   Other: (specify)____________ 
  
 Insects/Mites: Ants    Aphids    Whiteflies    Spider mites    Psyllids  
   Other: (specify)___________ 
  
 Weeds: Grasses   Broadleaf   
 

Diseases: Leaf  Root  Whole Plant     
Other: (specify)___________ 

 
2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 
 
 Yes   No  
 
3. How do you identify pests? (Check all that apply.) 
 
Books/magazines  Ag. Commissioner          UC Cooperative Extension  
  
Internet    Pest Control Advisor   Own Experience    Other:(specify)____________ 
 
 
 Check one box only for each question 
4. Who applies the following in your jurisdiction? City Personnel Contractor Both 

Insecticides/miticides    
Herbicides    
Fungicides    

Molluscides (i.e. snail baits)    
5. Who determines the type of pesticide to apply?    
6. Who conducts periodic inspection and cleaning 

of pesticide application equipment? 
 

  
7. Who conducts periodic inspection of pest 

control crew activities? 
 

  
8. Who stores the following types of pesticides?    

Insecticides/Miticides    
Herbicides    
Fungicides    

Molluscides (i.e. snail baits)    
 
 
**************FOR CITY PERSONNEL APPLICATORS ONLY*************** 
 Number 
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9. How many people under your supervision apply or 
handle pesticides?  

2 

10. How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

1 

11. How many have been formally trained in pesticide 
safety? 

3 

 
12. Do you calibrate the equipment used for the application of pesticides? 
 

Yes    No   
 
12(a).  If yes, indicate how often.      Each application  Every 1-5 application  

        
Once a year    Other: (specify)___________ 

 
12(b). If yes, indicate how calibration is performed.  
 
Test application on small area  Estimate coverage       
 
Setting on sprayer/spreader  Other: (specify)___________________ 

 
13. Do you have written procedures in place to deal with pesticide spills? 
 
 Yes    No  
 
14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 

year? 
 
 Yes    No   
 

14(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
  (Attach a separate sheet, if necessary, or a copy of the incident report.) 
  __________________________________________________________________ 
   
15. How do you typically clean up small spills of pesticides? 
 
 Contain/Absorb    Sweep    Wash  
 
16. What do you do with left over pesticide from an application? 
 
 Store for next job   Dispose of pesticide by spraying on appropriate location  
 Other: (specify)___________________ 
 
17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 
 
 Site of application   Own facility  Other: (specify)_______________ 
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18. Where do you clean vehicles used to transport pesticides? 
 
Own facility    Commercial facility    Application site      Other:(specify)_____________ 
 
19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 
 
 Sweep/Blow   Wash   Nothing   
 
20. Last reporting year, how many acres of land were treated with pesticides? 
___40___________  
 
21. How many acres was each of these types of pesticides applied to? Total Acres 

Insecticides/miticides 4 
Herbicides 6 
Fungicides 4 

Molluscides (i.e. snail baits) <1 
 
     Category of 

Pesticide 
Brand Name EPA 

Registration 
Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

Primo Maxx 100-937 11 9.5 Gal   X  

26 GT 432-888 23 10 Gal   X  

Proxy 264-267 22 2.5 Gal X    

Touchdown Pro 10182-453 28 3 Gal   X  

Roundup Pro 524-475 14 2.5 Gal   X  

Surflan 62719-113 40 3 Gal   X  

Daconil 50534-209-10182 54 7.5 Gal  X   

Banner Maxx 100-741 14 16 Gal  X   

Cleary’s 3336 1001-69     41.25 5 Gal   X  

Eagle 62719-417 40 10 #   X  

Gallery 62719-145 75 3 #   X  

Speedzone 2217-835 14.36 3 Gal   X  

Fert w/Dimension 10404-86 .15 16000 #   X  

Kerb 62719-397 50 4 #   X  
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C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
1.  Does your jurisdiction have a written Integrated Pest Management (IPM) policy? 
  

Yes   No  
 
2.  Do you regularly monitor for pests? 
 

Yes   No  
 
3.  Do you keep records of pest occurrences or actions taken to correct a problem? 
 

Yes   No  
 
4. When pesticides are used, do you primarily use those with the signal word “Caution”? 
 

Yes   No  
 
5. Did you complete the IPM Positive Points Survey sent to you in April 2003? 
 
      Yes   No  
 
List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply. 
 
Weeds Diseases Insects 

 Hand weeding/hoeing  Irrigation  Biological control 
 Mulch for suppression Plant selection  Plant selection 
 Fabric for suppression  Pruning  Pruning 
 Adjust mowing height  Fertilization  Physical removal 
 Improve drainage (wet areas)  Landscape design  Landscape design 
 Flaming Other_____________ Other_______________ 
 Landscape design   
Other___________________   

 
6. Do you have a designated IPM contact for your jurisdiction?  Yes   No  
 
 6(a). If so, please list the contact’s name and number: 

Gus Nelson, Golf Course Manager 
   (949) 361-8388 
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Fertilizer, Pesticide, and Integrated Pest Management (IPM) – Parks Division FY2007/08 

A.   Fertilizer Management 
Check one box only for each question

 City personnel Contractor Both 
1. Who applies fertilizers in your jurisdiction?   X
2. Who determines which type of fertilizer to use? X   
3. Who determines fertilizer application rates? X   
4. Who determines the timing of fertilizer applications? X   
5. Who determines application methods of fertilizers? X   
6. Who stores the fertilizers?  X   
 
7. Are slow-release fertilizers utilized within your jurisdiction? 
 

Yes X   No     
 
8. Are fertilizer applications based on results from soil analyses? 
 

Yes X   No    
 
 8(a). If yes, indicate how often.  

 
2 times per year  X prior to application    
Other: (specify)_______________  

 
9. Do you calibrate the spreader used to apply the fertilizer? 
 
     Yes X   No  
 
 9(a). If yes, indicate how often. 

 
4 times per year  Prior to application X    
Other: (specify)____________________  

  
9(b). How is calibration done? Estimate per square footage  

 Setting on bag X  
 Other: (specify)____________________  

 
10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year? 
 

Yes    No X  
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10(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
(Attach a separate sheet, if necessary, or a copy of the incident report.) 
 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

________________________________________________________________ 

 
11. How do you typically clean up small spills of fertilizers? 
 
Sweep up X  Blow away   Wash away   
Other: (specify) __________  
 
12. Last reporting year, how many acres of land were treated with fertilizers? __219______ 
 
                                                       

Fertilizer Analysis   
 

Brand Name  Nitrogen  Phosphorus Potassium Total Amount Applied (lbs.)

BUTLER’S MILL   12  6 4 67,000

16‐6‐8 Pro  16  6 8 500

Super Turf  25  5 5 3,000

Nitra King  22  3 9 400
 

 
B. Pesticide Management 
 

Do you monitor for any pests? 
 

Yes X  No  
 
 1(a). If yes, what method do you utilize? 
 
 Presence/absence X  Visual Counts   Symptoms/signs  
 Other: (specify) ____________  
 

1(b). If yes, which pests do you monitor for? (Check all that apply.) 
 
 Vertebrates: Gophers X   Rabbits X   Ground squirrels X      
  Other: (specify)____________ 
  
 Insects/Mites: Ants X    Aphids X    Whiteflies X    Spider mites X    Psyllids X  
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   Other: (specify) Eucalyptus long horned borer, Tortoise shell beetle 
  
 Weeds: Grasses  X Broadleaf  X  
 

Diseases: Leaf X Root X  Whole Plant  X    
Other: (specify)___________ 

 
2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 
 
 Yes  X  No  
 
3. How do you identify pests? (Check all that apply.) 
 
Books/magazines X Ag. Commissioner X         UC Cooperative Extension X  
  
Internet X    Pest Control Advisor X   Own Experience X    Other (specify)____________ 
 
 Check one box only for each question 
4. Who applies the following in your jurisdiction? City Personnel Contractor Both 

Insecticides/miticides  X   
Herbicides  X   
Fungicides  X   

Molluscides (i.e. snail baits)  X   
5. Who determines the type of pesticide to apply?   X  
6. Who conducts periodic inspection and cleaning 

of pesticide application equipment?   X  
7. Who conducts periodic inspection of pest 

control crew activities?   X  
8. Who stores the following types of pesticides?    

Insecticides/Miticides  X   
Herbicides  X   
Fungicides  X   

Molluscides (i.e. snail baits)  X   
 
**************FOR CITY PERSONNEL APPLICATORS ONLY*************** 
 Number 
9. How many people under your supervision apply or 

handle pesticides?  NA 

10. How many of these have Qualified Applicators 
Licenses or Certificates from the state? NA 

11. How many have been formally trained in pesticide 
safety? NA 

 
12. Do you calibrate the equipment used for the application of pesticides? 
 

Yes X   No  
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12(a).  If yes, indicate how often.      Each application X Every 1-5 application  

       
Once a year   
Other: (specify)___________ 

 
12(b). If yes, indicate how calibration is performed.  
 
Test application on small area  Estimate coverage       
 
Setting on sprayer/spreader X  Other: (specify)___________________ 

 
13. Do you have written procedures in place to deal with pesticide spills? 
 
 Yes X   No  
 
14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 

year? 
 
 Yes    No X  
 

14(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
  (Attach a separate sheet, if necessary, or a copy of the incident report.) 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
   
15. How do you typically clean up small spills of pesticides? 
 
 Contain/Absorb X   Sweep    Wash  
 
16. What do you do with left over pesticide from an application? 
 
 Store for next job   Dispose of pesticide by spraying on appropriate location X 
 Other: (specify)___________________ 
 
17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 
 
 Site of application   Own facility  Other: (specify)  Contractor’s facility 
 
18. Where do you clean vehicles used to transport pesticides? 
 
 Own facility    Commercial facility    Application site   Other (specify)  
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Contractor’s facility 
 
19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 
 
 Sweep/Blow X  Wash   Nothing   
 
20. Last reporting year, how many acres of land were treated with pesticides? ___200__  
 
21. How many acres was each of these types of pesticides applied to? Total Acres 

Insecticides/miticides 40 
Herbicides 95 
Fungicides 35 

Molluscides (i.e. snail baits) 30 
 
     Category of 

Pesticide 
Brand Name  EPA Registration 

Number 
 

% Active 
Ingredient 

Total 
Amount 
Applied 

Units  I II III IV 

Round Up Pro  524‐475  41% 46 Gal.    X

Malathon  34704‐5005  79% 3 Qts.    X

Fusilade ll  100‐1084  24.5% 7 Gals.    X

Manage  524‐465  75% 1 Qt.    X

Surflan  6279‐113  40.4% 12 Qts.    X

Razor   228-366 24% 5.8 Gal.    X

 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
1.  Does your jurisdiction have a written Integrated Pest Management (IPM) policy? 
  

Yes   No X 
 
2.  Do you regularly monitor for pests? 
 

Yes X  No  
 
3.  Do you keep records of pest occurrences or actions taken to correct a problem? 
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Yes X  No  

 
4. When pesticides are used, do you primarily use those with the signal word “Caution”? 
 

Yes   No X  
 
5. Did you complete the IPM Positive Points Survey sent to you in April 2003? 
 
      Yes X  No  
 
List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply. 
 
Weeds Diseases Insects 
X  Hand weeding/hoeing X  Irrigation X  Biological control 
X  Mulch for suppression X  Plant selection X  Plant selection 
X  Fabric for suppression X  Pruning X  Pruning 
X  Adjust mowing height X  Fertilization X  Physical removal 
X  Improve drainage (wet areas) X  Landscape design X  Landscape design 

 Flaming Other_____________ Other_______________ 
X Landscape design   

Other___________________   
 
6. Do you have a designated IPM contact for your jurisdiction?  Yes X  No  
 
 6(a). If so, please list the contact’s name and number: 

Dennis Roger Reed 
   949 361-8278 
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ATTACHMENT 2
City of San Clemente Inventory of Municipal Areas and Activities

Name Address / Location Watershed Inspection 
Priority Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

Water Reclamation Plant 380 Avenida Pico M02-Segunda Deshecha High 10/15/2007 1/7/2008 4/9/2008 7/7/2008
Main Sewage Pump Station 1801 Calle Estacion M02-Segunda Deshecha High 1/7/2008
Linda Lane Sewage Pump Station 100 Linda Lane CC-Coastal Canyon High 1/7/2008
La Rambla Sewage Pump Station 628 Boca Del Canon CC-Coastal Canyon High 1/7/2008
Cypress Shores Sewage Pump Station 3924 Calle Ariana CC-Coastal Canyon High 1/7/2008
San Gabriel Sewage Pump Station 100 Block San Gabriel CC-Coastal Canyon High 1/7/2008
Los Molinos Sewage Pump Station 390 Ave Pico M02-Segunda Deshecha High 1/7/2008
Frontera Sewage Pump Station 2901 Calle Frontera M01-Prima Deshecha High 1/7/2008
Columbo Sewage Pump Station 721 Ave Columbo M01-Prima Deshecha High 1/7/2008
La Pata Sewage Pump Station 245-1/2 Ave La Pata M02-Segunda Deshecha High 1/7/2008
Calafia Reclaim Pump Station West end of Ave Calafia CC-Coastal Canyon High 1/7/2008
Colina Rodante Lift Station 1122 Colina Rodante M01-Prima Deshecha High 1/7/2008

Maintenance Corp. Yard 390 Avenida Pico M02-Segunda Deshecha High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
Utilities Corp. Yard Same as Water Rec. Plant DO NOT COUNT High 10/15/2007 1/7/2008 4/9/2008 7/7/2008
Golf Corp. Yard 402 Calle Bahia CC-Coastal Canyon High 11/1/2007 2/12/2008 3/31/2008 6/26/2008

Bonito Canyon Park 1304 Calle Valle M02-Segunda Deshecha High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Dog Park 301 Ave La Pata CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Forster Ranch Park 1291 Sarmentoso M01-Prima Deshecha High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Forster Ranch Park Phase 2 3407 Vera Cruz M01-Prima Deshecha High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Leslie Park 182 Calle Los Alamos CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Liberty Park 390 Calle Saluda M02-Segunda Deshecha High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Linda Lane Park 400 Linda Lane CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Marblehead Park 2400 Via Turqueza M01-Prima Deshecha High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Max Berg Park 1100 Calle Puente CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Mira Costa Park 34001 Camino Mira Costa CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Ralphs Skate Park 241 Ave La Pata CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Parque Del Mar Park 622 Avenida Del Mar CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Rancho San Clemente Park 150 Calle Aquila M02-Segunda Deshecha High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Richard Steed Park 247 Avenida La Pata CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
San Gorgonio Park 2916 Via San Gorgonio M01-Prima Deshecha High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
San Luis Rey Park 109 Avenida San Luis Rey CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Tierra Grande Park 399 Camino Tierra Grande M02-Segunda Deshecha High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Talega Park 179 Corte Cristianitos CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Verde Park 301 Calle Escuela M02-Segunda Deshecha High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Vista Bahia Park 402 Calle Bahia CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008
Municipal Golf Course 150 Avenida Magdalena CC-Coastal Canyon High 10/2/2007 12/31/2007 3/31/2008 6/30/2008

20082007

Wastewater/Reclamation Facilities - Utilities

Corporation Yards - Utilities, Golf and Street Maintenance

Parks - Beaches, Parks and Rec

5-A-16
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ATTACHMENT 2
City of San Clemente Inventory of Municipal Areas and Activities

Name Address / Location Watershed Inspection 
Priority Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

20082007

Animal Shelter 221 Avenida Fabricante CC-Coastal Canyon High 9/21/2007 12/31/2007 3/31/2008 6/30/2008
Casa Romantica 415 Avenida Granada CC-Coastal Canyon Low 1/18/2008
City Hall 100 Avenida Presidio CC-Coastal Canyon Low 1/18/2008
Community Center 100 N Calle Seville CC-Coastal Canyon Low 1/18/2008
Community Development Office 910 Calle Negocio M02-Segunda Deshecha Low 1/18/2008
Marine Safety 620 Ave Del Mar CC-Coastal Canyon Low 1/18/2008
Ole Hanson Beach Club 105 W Avenida Pico M02-Segunda Deshecha Low 1/18/2008
Senior Center 242 Avenida Del Mar CC-Coastal Canyon Low 1/18/2008
Fire Station #50 (OC Fire Authority) 670 Camino de los Mares M01-Prima Deshecha Low 1/18/2008
Fire Station #59 (OC Fire Authority) 48 Ave la Pata M02-Segunda Deshecha Low 1/18/2008
Fire Station #60 (OC Fire Authority) Same as City Hall DO NOT COUNT
Police Station (OC Sheriff) Same as City Hall DO NOT COUNT

Reservoir #1 Bahia 404 Calle Bahia CC-Coastal Canyon Low 1/22/2008
Reservoir #3 El Levante 208 El Levante CC-Coastal Canyon Low 1/22/2008
Reservoir #4 Salvador 419 Ave Salvador CC-Coastal Canyon Low 1/22/2008
Reservoir #5 Salvador 721 Ave Salvador CC-Coastal Canyon Low 1/22/2008
Reservoir #5A Salvador 721 Ave Salvador CC-Coastal Canyon Low 1/22/2008
Reservoir #6 Andalucia 3895 Calle Andalucia M01-Prima Deshecha Low 1/22/2008
Reservoir #7 Reata 618 Calle Reata M01-Prima Deshecha Low 1/22/2008
Reservoir #8 Acapulco 770 Avenida Acapulco CC-Coastal Canyon Low 1/22/2008
Reservoir #9 Vera Cruz 3300 Camino Vera Cruz M01-Prima Deshecha Low 1/22/2008
Reservoir #10 Sea Pointe 9 Via Floritas M01-Prima Deshecha Low 1/22/2008
Reservoir #11 Cordillera South End Calle Cordillera M02-Segunda Deshecha Low 1/22/2008
Reservoir #12 Santa Maria 62-1/2 Via Santa Maria M02-Segunda Deshecha Low 1/22/2008
Reservoir #13 Del Norte 3017 Eminencia Del Norte M01-Prima Deshecha Low 1/22/2008
Reservoir #14 Vera Cruz 3200 Camino Vera Cruz M01-Prima Deshecha Low 1/22/2008
Reservoir Schlegel 609 Ave San Pablo CC-Coastal Canyon Low 1/22/2008
Acapulco Pump Sta 770 Ave Acapulco CC-Coastal Canyon Low 1/22/2008
Agua Pump Sta 722 Calle Los Olivos M01-Prima Deshecha Low 1/22/2008
Bahia Pump Sta 404 Calle Bahia CC-Coastal Canyon Low 1/22/2008
Blanco Pump Sta 2946 Via Blanco M01-Prima Deshecha Low 1/22/2008
Calle Real Pump Sta 612 Calle Real M01-Prima Deshecha Low 1/22/2008
Cordillera Pump Sta 200 Calle Cordillera M01-Prima Deshecha Low 1/22/2008
Del Norte Pump Sta 3017 Eminencia Del Norte M01-Prima Deshecha Low 1/22/2008
El Levante Pump Sta 208 El Levante CC-Coastal Canyon Low 1/22/2008
Hermosa Pump Sta 2216 Ave Vista Hermosa M01-Prima Deshecha Low 1/22/2008

Municipal Buildings - Maintenance

Water Facilities - Utilities

5-A-17
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City of San Clemente Inventory of Municipal Areas and Activities

Name Address / Location Watershed Inspection 
Priority Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

20082007

Palizada Pump Sta 102 Ave Caballeros CC-Coastal Canyon Low 1/22/2008
Pico Pump Sta 1000 Ave Pico M02-Segunda Deshecha Low 1/22/2008
Presidio Pump Sta 170 Ave Presidio CC-Coastal Canyon Low 1/22/2008
Reata Pump Sta 618 Calle Reata M01-Prima Deshecha Low 1/22/2008
Salvador Pump Sta 419 Ave Salvador CC-Coastal Canyon Low 1/22/2008
Santa Maria Pump Sta 62-1/2 Via Santa Maria M02-Segunda Deshecha Low 1/22/2008
Water Filter Plant 350 Ave Santa Margarita CC-Coastal Canyon Low 1/22/2008
Well #6 197 Ave Santa Margarita CC-Coastal Canyon Low 1/22/2008
Well #7 404-1/2 Calle Bahia CC-Coastal Canyon Low 1/22/2008

Library Lot 242 Ave Del Mar CC-Coastal Canyon High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
North Beach Lot 1800 Ave Estacion M02-Segunda Deshecha High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
Beach Club Lot 105 Ave Pico M02-Segunda Deshecha High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
City Hall Lot 100 Ave Presidio CC-Coastal Canyon High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
Com Dev Lot 910 Calle Negocio M02-Segunda Deshecha High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
T-Street Lot 300 Esplanade CC-Coastal Canyon High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
Upper Pier Lot 500 Ave Del Mar CC-Coastal Canyon High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
Lower Pier Lot 600 Ave Del Mar CC-Coastal Canyon High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
Upper Cabrillo Lot 104 Ave Cabrillo CC-Coastal Canyon High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
Lower Cabrillo Lot 132 Ave Cabrillo CC-Coastal Canyon High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
Upper Granada Lot 102 Ave Granada CC-Coastal Canyon High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
Lower Granada Lot 122 Ave Granada CC-Coastal Canyon High 10/9/2007 1/18/2008 4/7/2008 6/30/2008

Street Cleaning All City (Public) Streets All High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
Street Repair All City (Public) Streets All High 10/9/2007 1/18/2008 4/7/2008 6/30/2008
Graffiti Cleaning All City (Public) Streets All High 10/9/2007 1/18/2008 4/7/2008 6/30/2008

Sidewalk Cleaning All City (Public) Facilities All High
Sidewalk Repair All City (Public) Facilities All High
Graffiti Cleaning All City (Public) Facilities All High

Fertilizer and Pesticide Management All City (Public) Facilities All High 11/1/2007 2/12/2008 3/31/2008 6/26/2008
Mowing All City (Public) Facilities All High 11/1/2007 2/12/2008 3/31/2008 6/26/2008
Trimming All City (Public) Facilities All High 11/1/2007 2/12/2008 3/31/2008 6/26/2008

Road and Street Operation and Maintenance - Street Maintenance

Fountain, Plaza, Sidewalk Maintenance and Cleaning - Engineering (See Brandi about Akram)

Landscape Maintenance - Golf

Water Facilities - Utilities (Continued)

Parking Facilities - Street Maintenance

Field Activities
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ATTACHMENT 2
City of San Clemente Inventory of Municipal Areas and Activities

Name Address / Location Watershed Inspection 
Priority Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

20082007

Pipes, Catch Basins, Stenciling Etc. All City Drainage Facilities All High 10/15/2007 1/7/2008 4/9/2008 7/7/2008
Urban Streams All City Drainage Facilities All High 10/15/2007 1/7/2008 4/9/2008 7/7/2008
Concrete and Man-Made Channels All City Drainage Facilities All High 10/15/2007 1/7/2008 4/9/2008 7/7/2008
Inlet/Outlet Structures All City Drainage Facilities All High 10/15/2007 1/7/2008 4/9/2008 7/7/2008
Misc. Facilities All City Drainage Facilities All High 10/15/2007 1/7/2008 4/9/2008 7/7/2008

Litter Control Citywide All High 9/30/2007 12/31/2007 3/31/2008 6/30/2008
Recycling Citywide All High 9/30/2007 12/31/2007 3/31/2008 6/30/2008

Water Line Maintenance Citywide All High 10/15/2007 1/22/2008 4/9/2008 7/7/2008
Sanitary Sewer Maintenance Citywide All High 10/15/2007 1/7/2008 4/9/2008 7/7/2008

City Storm Drainage System Citywide (refer to Storm Drain 
System Map)

All High 10/15/2007 1/7/2008 4/9/2008 7/7/2008

Drainage System Operation and Maintenance - Utilities

Drainage Facilities - Utilities (Sewer)

Field Activities (Continued)

Water and Sewer Utility Operation and Maintenance - Utilities

Solid Waste Handling - Danna McIntosh
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6.0 Public Education 
 
Public education is an essential part of the City’s storm water and urban runoff pollution 
prevention program.  The City recognizes that when individuals in a community have a clear idea 
of where the pollution comes from, how it directly affects the community and what one can do to 
prevent those effects, the community will be more willing to support and participate in the 
pollution prevention program. By emphasizing the relevant impacts of storm water and urban 
runoff pollution to each particular target audience, the likelihood that the messages will be noticed 
and that the audience will support and participate in the program implementation improves 
dramatically.   
 
6.1 Countywide Public Education Program 
 
San Clemente actively participated with representatives from throughout the County as part of the 
Project Pollution Prevention Public Education Subcommittee.  This subcommittee achieved a 
number of outreach goals in FY 2007-08.  These include development and update of educational 
brochures, posters, advertisements, and PSAs describing best management practices and other 
stormwater outreach initiatives, coordination with other agencies and community groups, support 
of local education outreach programs, and an ongoing advertising campaign that was disseminated 
via newspapers, journals, radio, television, and the internet. 
 
The City has supported, and continues to support, a strong countywide public education program. 
This program provides the common message and theme for the overall program, coordinates that 
message with neighboring counties to ensure that media overflow messages are compatible, and 
provides combined media buying power that could not be achieved by this City and the other 
Permittees individually.  
 
6.2 City Public Education Program 
 
In addition to working with the countywide Public Education Subcommittee, the City continues its 
own outreach strategy, reflective of our unique coastal character. Through the Clean Ocean 
Program, staff pursued a number of outreach avenues with the primary goal of providing 
environmental education to San Clemente residents, business owners, students and tourists.   The 
Clean Ocean Program conducted the following activities during FY 2007-08: 
 
Outreach to Residential Community and the General Public 
 
The City’s Environmental Programs staff has continued to provide environmental education to San 
Clemente residents, business owners, students and tourists through means such as advertising in 
local press, attending and sponsoring community events, and presenting in classrooms.   The Clean 
Ocean Programs collaborated to accomplish the following activities during FY2007-08: 
 
• Participated and/or sponsored in nine (9) clean up events, including the California Coastal 

Beach Cleanup Day 
• Hosted educational booths at several community events including: Cinco de Mayo, San 

Clemente Ocean Festival, Earth Day 2008, Classic Car Show, and Character Counts Jamboree 
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• Participated in the Children’s Water Education Festival 
• Continued the Bag-2-Bag plastic film recycling program 
• Held two (2) compost giveaway and four (4) special waste collection events 
• Conducted two (2) E-Waste Collection Events, collecting a total of 84,333 pounds of waste. 
• Co-hosted the Annual Earth Day 2008 Celebration  
• Co-sponsored Adopt-a-Beach and Blue Water Business Award 
• Continued to update the Clean Ocean Program website, www.sccleanocean.org 
• Provided stormwater runoff control ordinance educational flyers in all business license renewal 

packets mailed in December 2007  
• Advertised stormwater and urban runoff information in the San Clemente Times (34 ads total) 
• Published articles about the Clean Ocean Program and urban runoff in local publications 

including:  The San Clemente Times, San Clemente Magazine, Sun Post News, the SC Pipeline 
City Employee Newsletter (18 articles total) 

• Aired public service announcements (PSAs) and City Council spotlight production on the 
Clean Ocean Program periodically on the local cable access channel  

• Regularly posted slides with stormwater information on the local cable access channel 
• Contracted with a local movie theatre to display advertisements for a period of three months on 

the Clean Ocean Program and water conservation between movie showings 
• Implemented a direct mail campaign to 26,000 San Clemente property owners on the Clean 

Ocean Program efforts (5 different direct mailers) 
• Presented to the local Sunrise Rotary Club and the Exchange Club 
• Held a watershed tour and urban runoff event for a local Girl Scout Brownie Troop 
 
Additionally, City Utilities Division staff, in collaboration with the Municipal Water District of 
Orange County (MWDOC), continued an outreach program on water conservation and urban 
runoff in San Clemente schools. City staff also provided a presentation during the Dana Point 
Ocean Institute’s Kids Watershed Conference. The City continues to make all countywide 
educational materials (as listed on the County’s website at www.ocwatersheds.com) available to its 
residents at public facilities, including City Hall, Community Development Department, 
Community Center, and San Clemente City Library. 
 
Outreach to Construction Site Contractors / Developers  
 
The City, with the assistance of counter staff and developers, provided outreach specific to the 
construction community: 
 
• Distributed fact sheets and the construction handbook with permits 
• Distributed fact sheets and one-on-one review during plan check, preconstruction and 

construction inspection 
• Sent pre-rainy season reminders to all construction sites with grading permits 
• Distributed a City specific color brochure illustrating construction BMP requirements. This 

brochure is provided with all building and grading permits, and is also carried by field staff to 
provide to contractors. 
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Outreach to Industrial & Commercial Site Owners / Operators  
 
The City proactively outreaches to businesses within the community: 
 
• Discussed environmental responsibility and distributed BMP information to business owners / 

operators  
• Provided information with applications and renewals for business licenses or permits 
• Presented information to various local business associations 
• Worked through the San Clemente Watershed Task Force to reach out to local business owners 

and recognize those businesses voluntarily leading the environmental movement 
 
School Outreach 
 
City Utilities Division staff, in collaboration with the Municipal Water District of Orange County 
(MWDOC), continued an excellent program reaching out to elementary, high school and college 
students about water conservation and surface water quality: 
 

• Staff conducted an interactive Water Use Education presentation about San Clemente’s climate 
and water supply, indoor and outdoor water usage, water conservation and urban runoff to 
elementary students. Participated in Elementary School Education at Children’s Water 
Festival.   

• By means of an Enviroscape Coastal Model, Staff presented the Urban Runoff Education 
program to elementary school students, discussing topics such as urban runoff, surface water 
quality, the local storm drain system, and pollution prevention.  Presentations at multiple 
outreach events throughout the reporting period. 

• San Clemente High and Saddleback College students participated in tours of the Water 
Reclamation Plant.  Students learn about plant processes, regulatory requirements, and urban 
runoff.   

 
Staff Training 
 
Formal staff training during FY 2007-08 focused primarily on Parks and Golf personnel & 
contractors, as well as selected training for City field inspectors. The City plans to conduct a more 
comprehensive series of staff trainings during FY08-09, after Countywide training modules are 
completed in response to the Fourth-Term NPDES Permit that is expected to be adopted. 
 
August 9 Env. Code Officers – Advanced SWPPP Training 
September 24 Building Inspectors – San Clemente NPDES Training 
September 25 Engineering Inspectors – San Clemente NPDES Training 
October 19 Env. Code Officers – OC Stormwater Construction Site Inspection Training 
 
 
San Clemente Watershed Task Force 
 
The City’s Clean Ocean program staff provides continuing support to the San Clemente Watershed 
Task Force (SCWTF) by dedicating manpower, administrative assistance and financial support for 
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this community environmental initiative.  SCWTF meets regularly and subcommittees have been 
established to coordinate events, fundraising, clean ups, advertising, business awards, and school 
programs.  The task force was originally established to engage members and activists within the 
community with a common goal: to improve the quality of our watershed and coastal waters.  
SCWTF now hosts Earth Day, Adopt-a-Beach, Adopt-a-Neighborhood, Blue Water Business 
Awards, quarterly clean up events, booth presence at community events and a speaker’s bureau.  
The City remains at the heart of the SCWTF, offering a foundation of financial support and 
environmental expertise. 
 
Monthly Program Updates 
 
Environmental Staff provides monthly program updates to the City Council, the Coastal Advisory 
Committee to City Council, and the San Clemente Watershed Task Force.  These monthly updates 
provide a gamut of information regarding the program’s progress.  Copies of these reports for 
FY07-08 are provided in Attachment 1. 
 
6.3 Number of Impressions  
 
Though impossible to actually quantify, the City estimates that it has made more than 4,388,486 
impressions during the reporting period.  The City recognizes that although the number of 
impressions made says little about actual surface water quality improvement, it does speak to the 
City’s willingness to bring the message to the streets and ask for the public’s support in protecting 
our very special resource, our coastline.   
 
6.4 Public Education Program Modifications 
 
The City continues to seek ways to increase the effectiveness of its outreach program. During this 
past reporting period, the City started the process of redesigning its Clean Ocean Program website 
so that it will be more user-friendly and useful to the general public. This website upgrade will be 
completed in FY08-09.   
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7.0 New Development / Significant Redevelopment  
 
This section addresses the framework for decision making for the planning and permitting of 
new development and redevelopment within the City’s jurisdiction.  This framework ensures that 
both new development and redevelopment occur in an organized and orderly fashion that reflects 
the vision and needs of the community, assesses the environmental issues associated with the 
proposed changes and provides a regulatory framework to ensure that standards set by the City 
are implemented.  Key components include maintaining provisions in the City’s General Plan to 
ensure that water quality principles are properly evaluated when considering development issues, 
and implementing a project evaluation and review process to ensure that proposed development 
and redevelopment projects incorporate water quality features consistent with the City’s General 
Plan and NPDES Permit requirements.  
 
7.1 General Plan Amendment 
 
The City completed an update of the Coastal Element of its General Plan in FY05-06. No further 
updates or changes were made during the current Fiscal Year 2007-2008 reporting period. 
 
7.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants with preparing WQMPs, the City makes available several templates and 
guidance documents, including a City Model WQMP, WQMP Template, Priority and Non-
Priority Checklist and WQMP Checklist. 

There were no WQMPs approved during the reporting period. This is because major 
development projects currently underway are covered by WQMPs that were reviewed and 
approved during previous reporting periods. The City is almost at build-out, with few new 
development projects anticipated in the coming years. However, three (3) preliminary WQMPs 
and one (1) Project WQMP were reviewed during the reporting period. Three of the four 
WQMPs submitted for review were for redevelopment projects (refer to Attachment 1).  
 
7.3 Post Construction BMP Inspection and Verification 
 
During the reporting period, City staff conducted 19 inspections of completed projects with 
approved WQMPs to verify that the WQMP requirements were being properly implemented. 
The inspections consisted of meetings with City inspectors and project owners and/or site 
managers, during which both records and field checks of structural BMPs were conducted. 
Records inspections consisted of ensuring that the owner/site manager had a copy of the 
approved WQMP as well as any associated maintenance logs or other documents to verify that 
non-structural were being implemented and structural BMPs were being maintained. BMP 
inspections included visual verification that BMPs were present and being properly implemented 
and maintained. City inspectors used a checklist to document the findings of each inspection. Of 
the 19 inspections, seven (7) were follow up inspections from initial verification inspections 
conducted in the prior reporting period. Six (6) projects required issuance of corrections notices 
to require owners/site managers to fix identified deficiencies. The three most common 
deficiencies warranting these correction notices were lack of structural BMP maintenance, 
missing WQMP documents, and missing BMPs (e.g. no storm drain stencil message). 
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ATTACHMENT 1
WQMPs SUBMITTED FOR REVIEW DURING FY07-08
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Heritage Church 
Expansion SPP 07-116 New X 190 Avenida La Pata 1.9 Segunda 

Deshecha M02 x x x x x x x x x x x x x x x X X

Casino
SPP 06-445 Re X 140 W. Ave. Pico 0.7 Segunda 

Deshecha M02 x x x x x x x x x x x x x

Village Courtyard GPA 08-129 Re X 905 El Camino Real 2.1 Coastal 
Canyons M00 x x x x x x x x x x x x x x x x x x

301 Cazador DR 07-307 Re X 301 Cazador 0.2 Coastal 
Canyons M00

x x x x x x x x x x x x x x

NOTE: In FY07-08, there were only four (4) WQMPs submitted for review, and none had progressed toward a final review or approval.

Selected Treatment Control BMPsApplicable Routine Non-Structural Source Control BMPs Applicable Routine Structural Source Control BMPs

Type of Development

y ( ) g
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8.0 Construction  
 
8.1    Inventory and Prioritization  
 
The City has developed a watershed-based inventory and prioritization of the identified 
construction sites within the City’s jurisdiction.  A copy of the inventory is attached.  
 
8.2 Inspection and Reporting  
 
The City inspected construction sites at the frequency determined by the priority ranking, 
as shown in the table below. Inspections generally included a review of BMP 
implementation covering all aspects of urban runoff and storm water pollution 
prevention: erosion control, sediment control, tracking, waste management, material 
handling, housekeeping, and staff training.   
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                    
(May 1 – September 30) 

HIGH Once per week As needed 
MEDIUM Twice during the season As needed 

LOW Twice during the season As needed 
 
Public Projects 
 
The City maintains that it should serve as the example for environmental stewardship.  
Examples of City projects, termed Capital Improvement Projects (CIPs), include street 
and/or utility rehabilitation, facility improvements, and runoff treatment device 
implementation.  City projects are expected to comply with all environmental regulations 
and ordinances at all times, and are inspected to verify such. On those occasions that City 
inspection staff has noted deficiencies, staff has informed the Environmental Programs 
Manager and the Project Manager for the identified project to ensure that BMP 
corrections are promptly implemented. If City inspection staff find that corrections have 
not been made, enforcement actions are issued. Staff has and will continue to issue 
enforcement actions, including citations and stop work notices, against CIP projects as 
needed to ensure compliance with construction BMP requirements. 
 
Private Projects 
 
Applicants for construction-related permits are advised of surface water quality 
regulations and expectations at multiple times through the permitting and construction 
process: 
 

• Counter staff provides all applicants with a general information flyer.   
• Plan checkers insist that BMPs are shown on plans and discussed in general notes. 
• Planners verify that applicants have provided required reports, such as the WQMP 

and the Storm Water Pollution Prevention Plan (SWPPP) when applicable. 
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• Large projects, such as Talega and Marblehead Coastal, are required to submit 
Runoff Management Plans, providing for long-term regional BMPs in addition to 
the expectations of the WQMP provisions. 

• A copy of the countywide Construction Guidance Manual is provided with each 
permit. 

• Surface water quality regulations are discussed in pre-construction meetings. 
• Inspection staff provides guidance, education and enforcement in the field. 

 
Private projects are expected to comply with all environmental regulations and 
ordinances at all times.  All City field staff, employees and contractors, have received 
training specific to these provisions and are actively participating to assist with 
compliance and/or enforcement, when necessary. 
 
City inspection staff conducted 375 construction site inspections during FY07-08. Note 
that this reflects the number of inspections conducted, not the actual number of sites 
inspected.  The number of inspections conducted differs from the number of sites because 
the City is required to conduct multiple inspections of same sites per the table on the 
previous page.  Also, the site inventory is a listing of all permits opened during the fiscal 
year, but some sites listed in the inventory may not have received any inspections 
depending on when the job was started and completed (e.g. projects started in late Winter 
or early Spring, and ranked as “medium” priority, may not have received any inspections, 
since the two wet-season inspections required for medium priority sites would have been 
completed, and since dry season inspections are as-needed only).  The City ranks all 
construction sites as at least a “medium” priority, thus the City does not have any “low” 
priority sites. 
 
Enforcement 
 
The City of San Clemente’s construction inspectors and authorized inspectors undertake 
enforcement activities according to the City’s adopted Storm Water Runoff Control 
Ordinance and the countywide accompanying Enforcement Consistency Guide.  
Enforcement may be handled administratively or, in more serious instances, be prepared 
for prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies. Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule.  A list of formal enforcement 
actions is attached in Section 10. 
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ATTACHMENT 1
City of San Clemente Construction Site Inventory

Owner/Builder/Developer Facility Site Address Watershed Description or Permit Type Priority

SunCal Companies Marblehead Coastal M02 Marblehead Coastal Residential High
Talega Associates LLC 31098 Avenida Pico M02 Talega High
Criag Realty Group Avnida Vista Hermosa & Avenida Pico M02 Plaza San Clemente (Marblehead Commercial) High
City of San Clemente Camino Capistrano near PCH M01 Camino Capistrano Street Rehabilitation Medium
Harris Development Group 1001 Calle Sombra Lot 48 M02 Proposed Commercial Buildings Medium
ORA Alora 36 Resmark Equity Partners LLC W Camino Viento Fuerte M02 Alora Development Medium
Standard Pacific Homes Camino Tierra Grande M02 Talega 5C Medium
Talega Associates Camino Tierra Grande M02 Talega 5A Medium
City of San Clemente North Beach Mile Post 203-75 CC Rail Corridor Pedestrian Beach Trail Medium
John Laing Homes - Irvine Avenida Talega & East Camino Viento Fuerte M02 Talega 4D2 Medium
Hoprock San Clemente LLC Corner Of Ave Vista Hermosa & Avenida TalegaM02 Talega Village Ctr Medium
Laing Luxury Homes Camino Tierra Grand/ E Camino Viento Fuerte M02 Lucia Medium
Standard Pacific Homes - Irvine Camino La Pedriza Via Amor M02 Miraleste Medium
City of San Clemente 987 Avenida Vista Hermosa M02 La Pata Vista Hermosa Sports Park Medium
City of San Clemente Ave del Presidente Avenida Montalvo CC Street Rehailitation Medium
City of San Clemente E Of Interstate I 5 & Avenida Pico M02 Avenida Pico San Clemente High School Parking Lot Medium
Pacific Horizon Communities Sec La Esperanza & El Levante CC Cotton Hill Phase II Lots 1 to 10 Medium
Pacific Horizon Communities Nec La Esperanza And El Levante CC Cotton Hill Phase I Lots 11 17 Medium
Seaview Repair LLC Via Bellota M01 Seaview Estate Medium
Pulte Homes Corp Coastal Division Avenita Talega & Camino Tierra Grande M02 Seballa at Talega Medium

Shell Oil Products 2400 S El Camino Real & Mendocino CC WELL Medium
City of San Clemente 506 Avenida De La Riviera CC WELL Medium
Transportaion Corridor Agencie S. west parcel at Ave Pico M02 WELL Medium
Seapoint HOA (c/o Keystone) 15, 17, 21 Cantilena M01 WELL Medium
Talega Associates, LLC E End of Avd. Pico M03 WELL Medium
Lee, Dennis Wai Tak 3812 Via Del Campo CC WELL Medium
Pacific Vista San San Clemente 116 El Levante CC WELL Medium
Talega Associates, LLC Calle Campanero M02 CONSTRUCTION Medium
Spriggs, Tony Lee 2002 Calle De Los Alamos CC CONSTRUCTION Medium
East, Howard 205 W Avenida Valencia CC CONSTRUCTION Medium
Kane, Bruce T 26 Marana M01 CONSTRUCTION Medium
Duane & Linda, Trotter 228 Avenida Lobeiro CC CONSTRUCTION Medium
Doug Healy 322 W Avenida Gaviota CC CONSTRUCTION Medium
Mark Clemons 3812 Vista Azul CC CONSTRUCTION Medium
Hartman, Charles 263 Vista Marina CC CONSTRUCTION Medium
David & Domenica Oursler 28 Tesoro M01 CONSTRUCTION Medium
Nick Tavaglione 1803 South Ola Vista CC CONSTRUCTION Medium
Evergreen Enterprises, Inc. 164 AVE DE LA PAZ CC CONSTRUCTION Medium
Majestic, Richard M 219 S La Esperanza CC CONSTRUCTION Medium
Chapman, Bob & Gina 208 W Avenida Valencia CC CONSTRUCTION Medium
Seaview Repair, LLC Via Bellota/Mira Adelante M01 CONSTRUCTION Medium
Chuck & Cindy Blaine 431 Avenida Crespi CC CONSTRUCTION Medium
Chuck & Cindy Blaine 433 Avenida Crespi CC CONSTRUCTION Medium
Gary Thomason 17 Calle Ameno CC CONSTRUCTION Medium
Deacon, Joseph 2487 S Ola Vista CC CONSTRUCTION Medium
Higgins, Harold L 1537 Buena Vista CC CONSTRUCTION Medium
Clark, Stephen C 126 W Esplanade CC CONSTRUCTION Medium
James C. Ford 1699 Calle De Los Alamos CC GRADING Medium
E. Alverez, J. Ford,& H. East 1697 Calle De Los Alamos CC GRADING Medium
Kane, Bruce T 26 Marana M01 GRADING Medium
STANDARD PACIFIC HOMES Tract 16336 'Carillon' Talega M02 GRADING Medium
WL Talega Associates LLC 'Lucia' Production Grading M02 GRADING Medium
Hassan Khansari 1555 Avenida Salvador CC GRADING Medium
Duane & Linda, Trotter 228 Avenida Lobeiro CC GRADING Medium
WILLIAM LYON HOMES INC Alora, Talega PA 4D M02 GRADING Medium
Brett Karger 3002 Eminencia Del Sur M01 GRADING Medium
Doug Healy 322 W Avenida Gaviota CC GRADING Medium
Mark Clemons 3812 Vista Azul CC GRADING Medium
Hartman, Charles 263 Vista Marina CC GRADING Medium
David & Domenica Oursler 28 Tesoro M01 GRADING Medium
Diebolt, Thomas G & Penny K 30 Tesoro M01 GRADING Medium
Nick Tavaglione 1803 South Ola Vista CC GRADING Medium
Evergreen Enterprises, Inc. 164 AVE DE LA PAZ CC GRADING Medium
John Tully 2410 Calle Majorca CC GRADING Medium
Majestic, Richard M 219 S La Esperanza CC GRADING Medium
Spriggs, Tony Lee 2002 Calle De Los Alamos CC GRADING Medium
Kelly, Scott & Kristi 151 W Avenida Junipero CC GRADING Medium
Chapman, Bob & Gina 208 W Avenida Valencia CC GRADING Medium
Chuck & Cindy Blaine 431 Avenida Crespi CC GRADING Medium
Chuck & Cindy Blaine 433 Avenida Crespi CC GRADING Medium
Gary Thomason 17 Calle Ameno CC GRADING Medium
REENDERS, STEVE 218 Avenida Princesa CC GRADING Medium
ANDREW NELSON 4119 Calle Juno CC GRADING Medium
Deacon, Joseph 2487 S Ola Vista CC GRADING Medium
Higgins, Harold L 1537 Buena Vista CC GRADING Medium
Bishop, Edward L 87 & 89 Marbella M01 GRADING Medium
Shirley, W Allen & Diane 763 Calle Vallarta M01 GRADING Medium
Koenigshofer, Ken 240 W Marquita #1/2 CC GRADING Medium
Clark, Stephen C 126 W Esplanade CC GRADING Medium
Pruett, Richard 2864 Via Bellota M01 GRADING Medium
WL Talega Associates LLC Talega Lucia-Lang Luxury Homes M02 LANDSCAPE Medium
Standard Pacific Homes Calle Tamara, 'Alta' Models M02 LANDSCAPE Medium
WILLIAM LYON HOMES INC Alora, Talega PA 4D M02 LANDSCAPE Medium
George Spraker 1443 N. El Camino Real M02 LANDSCAPE Medium
WILLIAM LYON HOMES INC Alora, Talega Models M02 LANDSCAPE Medium

Construction Inventory
Sites under State Construction General Permit

Engineering Permits

1
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Owner/Builder/Developer Facility Site Address Watershed Description or Permit Type Priority
San Clemente Business Park LLC 236 Avenida Fabricante M03 LANDSCAPE Medium
STANDARD PACIFIC HOMES Village 5A Builder M02 LANDSCAPE Medium
Building Permits
GEORGETOWN PROPERTIES INC 1403 N EL CAMINO REAL M02 BLDG COM INDUST Medium
City Of San Clemente, 402 Calle Bahia M03 BLDG COM INDUST Medium
Farrand, Howard W 27512 Del Gado Rd CC BLDG MFD Medium
GREEK, RONALD W & MARSHA J 195 Mira Allende M02 BLDG SFD Medium
Daill, Keith F & Robin 516 Avenida Victoria CC BLDG SFD Medium
STANDARD PACIFIC HOMES 35 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 42 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 40 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 33 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 46 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 31 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 44 Via Timon M02 BLDG SFD Medium
DAVID & DOMENICA OURSLER 28 Via Del Tesoro M01 BLDG SFD Medium
Kane, Bruce T 26 Marana M01 BLDG SFD Medium
STANDARD PACIFIC HOMES 30 Calle Mattis M02 BLDG SFD Medium
JIM FORD 1697 Calle De Los Alamos CC BLDG SFD Medium
JAMES FORD 1699 CALLE LOS ALAMOS CC BLDG SFD Medium
NICK TAVAGLIONE 1803 SOUTH OLA VISTA CC BLDG SFD Medium
MARK & KIM CLEMENS 3812 Vista Azul CC BLDG SFD Medium
JOHN LAING HOMES (JLH REALTY) 27 Calle Viviana M02 BLDG SFD Medium
JOHN LAING HOMES (JLH REALTY) 31 Calle Viviana M02 BLDG SFD Medium
Diebolt, Thomas G & Penny K 30 Via Del Tesoro M01 BLDG SFD Medium
DOUG & NINA  HEALY 322 W Avenida Gaviota CC BLDG SFD Medium
Koenigshofer, Ken 240 1/2 W Marquita CC BLDG SFD Medium
TRAPPER J PERKINS 152 N La Esperanza CC BLDG SFD Medium
CHUCK & CINDY BLAINE 431 Avenida Crespi CC BLDG SFD Medium
HARTMAN LIVING TRUST 263 Vista Marina CC BLDG SFD Medium
CARLTON,GARY TRUST 4113 Calle Juno CC BLDG SFD Medium
STANDARD PACIFIC HOMES 39 Calle Mattis M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 36 Calle Mattis M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 32 Calle Mattis M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 37 Calle Mattis M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 38 Calle Mattis M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 34 Calle Mattis M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 15 Via Jubilar M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 13 Via Jubilar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 29 Via Alcamo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 31 Via Alcamo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 26 Via Alcamo M02 BLDG SFD Medium
Shohdy, Khaled 164 AVE DE LA PAZ CC BLDG SFD Medium
STANDARD PACIFIC HOMES 27 Via Alcamo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 24 Via Alcamo M02 BLDG SFD Medium
Higgins, Harold L 1537 Buena Vista CC BLDG SFD Medium
JOHN LAING HOMES 13 Via Nerisa M02 BLDG SFD Medium
JOHN LAING HOMES 17 Via Nerisa M02 BLDG SFD Medium
JOHN LAING HOMES 11 Via Nerisa M02 BLDG SFD Medium
JOHN LAING HOMES 26 Corte Jaime M02 BLDG SFD Medium
JOHN LAING HOMES 15 Via Nerisa M02 BLDG SFD Medium
Chapman, Robert W 208 W Avenida Valencia CC BLDG SFD Medium
DEACON, JOSEPH 2487 SOUTH OLA VISTA CC BLDG SFD Medium
Aglio, Frank/Flock, Candice M 1626 Calle Las Bolas M02 BLDG SFD Medium
REENDERS, STEVE 218 Avenida Princesa CC BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 36 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 37 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 34 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 32 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 19 Via Franca M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 42 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 39 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 45 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 40 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 46 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 41 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 38 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 44 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 43 Via Torina M02 BLDG SFD Medium
JOHN LAING HOMES (JLH REALTY) 25 Calle Viviana M02 BLDG SFD Medium
JOHN LAING HOMES (JLH REALTY) 29 Calle Viviana M02 BLDG SFD Medium
JOHN LAING HOMES (JLH REALTY) 33 Calle Viviana M02 BLDG SFD Medium
LAING LUXARY HOMES 35 Calle Viviana M02 BLDG SFD Medium
LAING LUXURY HOMES 39 Calle Viviana M02 BLDG SFD Medium
LAING LUXURY HOMES 40 Calle Viviana M02 BLDG SFD Medium
CYNTHIA O'NEIL 126 W Esplanade CC BLDG SFD Medium
Pillsbury, Brent T & Celeste L 233 Calle Marina CC BLDG SFD Medium
McDermott, Patrick 1300 Afloramiento M01 BLDG SFD Medium
Rubalcaba, Joseph & Nancy 3906 Calle Andalucia CC BLDG SFD Medium
Gobble, Ron & Luisa L 858 Calle Vallarta M01 BLDG SFD Medium
Winrich, Kurt Randal & Debra L 260 Vista Marina CC BLDG SFD Medium
NGUYEN, NGHIA 121 Loma Lane CC BLDG SFD Medium
Williams, David V & Sharon 273 Via Ballena M01 BLDG SFD Medium
Rubalcaba, Joseph & Nancy 3906 Calle Andalucia CC BLDG SFD Medium
Popadak, Paul J Jr 2345 SOUTH OLA VISTA CC BLDG SFD Medium
ENGLER, JASON & AMY 33 Via Regalo M02 BLDG SFD Medium
CRAWFORD, RICHARD 112 AVE COTA CC BLDG SFD Medium
KRISTINA HANES 25 Via Nerisa M02 BLDG SFD Medium
Kenny, Thomas J 4145 Costero Risco M01 BLDG SFD Medium
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ATTACHMENT 1
City of San Clemente Construction Site Inventory

Owner/Builder/Developer Facility Site Address Watershed Description or Permit Type Priority
SEAN & ANDREA WEINGARTEN 2012 Via Vina M01 BLDG SFD Medium
JASON SHEPPARD 18 Via Lucena M02 BLDG SFD Medium
Forsyth, Kevin George & Kristi 610 Calle Ganadero M01 BLDG SFD Medium
MIKE REOLA, 127 AVE E CORNELIO CC BLDG SFD Medium
NORBERT & LISA LOWE 28 Via Nerisa M02 BLDG SFD Medium
BLACKWELL FAMILY TRUST, 15 Via Lucena M02 BLDG SFD Medium
OROZCO, CUAUHTEMOC AND ANGELIN 14 Paseo Canos M02 BLDG SFD Medium
KEN KAZENELSON 19 Via Lucena M02 BLDG SFD Medium
COCHE, CEDRIC 21 Via Lampara M02 BLDG SFD Medium
Myers, William A & Kimberly A 2203 Calle Cidra M01 BLDG SFD Medium
ATKINS,M D TRUST, 16 Via Lucena M02 BLDG SFD Medium
HENRY DUCHENE 20 Via Lucena M02 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R XXX CAMINO TIERRA GRANDE M02 BLDG SFD Medium
Mmve Del Campo Dev Llc, 3904 Via Del Campo CC BLDG SFD Medium
Sadri, Shahriar M & Soheila J 705 Avenida Azor M02 BLDG SFD Medium
MURPHY,MARY M TRUST 13 Calle Careyes M02 BLDG SFD Medium
McDermott, Patrick 1300 Afloramiento M01 BLDG SFD Medium
ROBLES, JEFFREY 11 Via Agradar M02 BLDG SFD Medium
BRYAN WILSON 14 Via Divertirse M02 BLDG SFD Medium
FLORES, ROBERT 29 Via Cristobal CC BLDG SFD Medium
LUPE HIGHTOWER 21 Via Buen Corazon M02 BLDG SFD Medium
MORRISON, DEBORAH & STEVE 16 Via Jenifer M02 BLDG SFD Medium
ARMENIS WAGNER 42 Via Conocido M02 BLDG SFD Medium
GENTILE, MICHAEL III & TIFFANY 40 Via Agradar M02 BLDG SFD Medium
HARRELL, PAUL D & DEBRA J 30 Via Regalo M02 BLDG SFD Medium
TOM SPAETH 21 Via Andaremos M02 BLDG SFD Medium
GARFF, KEN 13 Via Cartama M02 BLDG SFD Medium
JOSEPH DE MARIA 34 Via Andaremos M02 BLDG SFD Medium
BARKOFF, KELLY L 43 Via Regalo M02 BLDG SFD Medium
TIM & ELIZABETH SCUDDER 16 Via Timon M02 BLDG SFD Medium
WENDY STEWART 96 Via Regalo M02 BLDG SFD Medium
ABDOLLAHI, AFSHIN 30 Via Aveituna M02 BLDG SFD Medium
M/M CABAGBAG 34 Via Agradar M02 BLDG SFD Medium
SCOTT FINN 118 W Avenida Gaviota CC BLDG SFD Medium
MYBUNG TRAN/TONY NACHMAN 30 Via Andaremos M02 BLDG SFD Medium
Blum Family Trust, 7 Calle Angelitos M02 BLDG SFD Medium
ROBERT TRUMBELLO 38 Calle Akelia M02 BLDG SFD Medium
Hill, Ronald R 613 Calle Ganadero M01 BLDG SFD Medium
STANDARD PACIFIC CORPORATION R 51 Via Alcamo M02 BLDG SFD Medium
WHEATON, STERLING L & ARLETTE 17 Corte Cabrito M02 BLDG SFD Medium
FISH, BRETT L & MEREDITH M 20 Via Agradar M02 BLDG SFD Medium
SWANSON, DONALD M & BETH E 24 Calle Mattis M02 BLDG SFD Medium
Popadak, Paul J Jr 2345 SOUTH OLA VISTA CC BLDG SFD Medium
BEAUCHESNE, PHILIP T JR & MARI 22 Via Agradar M02 BLDG SFD Medium
GREG BAK-BOYCHUK 17 Via Andaremos M02 BLDG SFD Medium
LAVIK, JADON & STEPHANIE 27 Via Regalo M02 BLDG SFD Medium
GALLAND, ADAM K & EMILY B 20 Via Conocido M02 BLDG SFD Medium
SARA CARDOZA 17 Via Regalo M02 BLDG SFD Medium
MIKOSZ, MICHAEL J & LEONA E 31 Via Cartama M02 BLDG SFD Medium
JACKSON,STEPHEN T & LILIA J 30 Via Nerisa M02 BLDG SFD Medium
NOLAND BRISCOE 93 Via Regalo M02 BLDG SFD Medium
FRANK MARTINEZ 21 Via Regalo M02 BLDG SFD Medium
Hennessey, Shaun 118 Del Cabo M01 BLDG SFD Medium
CHRIS SPENCE 20 Via Buen Corazon M02 BLDG SFD Medium
LOO, SHAUN 28 Via Adrian M02 BLDG SFD Medium
KEVEN BATES 20 Via Adrian M02 BLDG SFD Medium
PITTNER, GREGORY A & LINDA 36 Via Andaremos M02 BLDG SFD Medium
GEOFF & SYLVIA BARNETT 16 Corte Jaime M02 BLDG SFD Medium
Caverly, Jeffrey C & Melissa J 315 Calle Pescador M02 BLDG SFD Medium
KIRK HAGGARD 13 Via Lampara M02 BLDG SFD Medium
TRAVIS GROSS 28 Calle Mattis M02 BLDG SFD Medium
MANNING, JOSEPH R & LORNA M 44 Via Alcamo M02 BLDG SFD Medium
JIMMY COPELAND 502 Via Cisco M03 BLDG SFD Medium
BRADSHAW, MARK E 13 Calle Gaulteria M02 BLDG SFD Medium
FARAHBOD, MARJAN & KAWEH 21 Via Conocido M02 BLDG SFD Medium
M/M FAN 12 Paseo Canos M02 BLDG SFD Medium
Floros, Michael A 109 Via Reseda M02 BLDG SFD Medium
MONTY & DONNA GOTT 18 Via Andaremos M02 BLDG SFD Medium
HENRY DUCHENE 20 Via Lucena M02 BLDG SFD Medium
Stewart, Wendy R & Monica M 96 Via Regalo M02 BLDG SFD Medium
SAM LAZAAR 32 Via Andaremos M02 BLDG SFD Medium
TRAVIS GROSS 28 Calle Mattis M02 BLDG SFD Medium
DAVE BULL 36 Via Alcamo M02 BLDG SFD Medium
ART & CRISTY TUVERSON 52 Via Alcamo M02 BLDG SFD Medium
CHUCK KALMAN 11 Via Andaremos M02 BLDG SFD Medium
MANNING, JOSEPH R & LORNA M 44 Via Alcamo M02 BLDG SFD Medium
Stewart, Wendy R & Monica M 96 Via Regalo M02 BLDG SFD Medium
DAVID MUNOZ 38 Via Agradar M02 BLDG SFD Medium
ATKINS,M D TRUST, 16 Via Lucena M02 BLDG SFD Medium
STEELE, MATTHEW J & ALIA M 42 Calle Akelia M02 BLDG SFD Medium
Brett Whidden 15 Via Diego M02 BLDG SFD Medium
FLORES, ROBERT 29 Via Cristobal M02 POOLSPA Medium
Wright, Matthew & Shannon 2939 Calle Frontera CC POOLSPA Medium
McDermott, Patrick 1300 Afloramiento M01 POOLSPA Medium
Jerome, Frederick R & Susan Ma 3012 Eminencia Del Norte M02 POOLSPA Medium
JOHN & LINDA TULLY 2410 Calle Majorca CC POOLSPA Medium
Kudla, Jeffrey J & Kelly S 4024 Calle Lisa CC POOLSPA Medium
Walker John M & Monica L Trust 508 Calle Malaguena CC POOLSPA Medium
DOUGLAS K HEALY 322 W Avenida Gaviota CC POOLSPA Medium
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ATTACHMENT 1
City of San Clemente Construction Site Inventory

Owner/Builder/Developer Facility Site Address Watershed Description or Permit Type Priority
NOLAND BRISCOE 93 Via Regalo M02 POOLSPA Medium
Stewart, Wendy R & Monica M 96 Via Regalo M02 POOLSPA Medium
HARRELL, PAUL D & DEBRA J 30 Via Regalo M02 POOLSPA Medium
Alvarez, Arnaldo & Gail 910 Rio Lindo M02 POOLSPA Medium
KHALED SHOHDY 164 AVE DE LA PAZ CC POOLSPA Medium
ARSHIN & SHIREEN ABDOLLAHI 30 Via Aveituna M02 POOLSPA Medium
BRYAN WILSON 14 Via Divertirse M02 POOLSPA Medium
HOPE, JEFFREY R & LIBBY H 38 Via Nerisa M02 POOLSPA Medium
Higgins, Harold L 1537 Buena Vista CC POOLSPA Medium
Schiffer, Steven D & Amy E 19 S Montilla M02 POOLSPA Medium
MANNING, JOSEPH R & LORNA M 44 Via Alcamo M02 POOLSPA Medium
RANDY SHECKLER 26 Via Sonrisa M02 POOLSPA Medium
Blount, Byron 5 Madrigal M01 POOLSPA Medium
SPAETH, TOM & NENUCA 21 Via Andaremos M02 POOLSPA Medium
Mc Cluskey, Donald G & Cindy L 2404 Via Narciso M01 POOLSPA Medium
Milliken, John R & Linda H 137 Avenida Cota CC POOLSPA Medium
Bledsoe, John A & Debra L 2500 Costero Magestuoso M02 POOLSPA Medium
Jones, Stephen C, Stephen C 1634 Vista Luna M02 POOLSPA Medium
Reynolds, Sean 3808 Vista Azul CC POOLSPA Medium
COTTRILL, BOB & BRITT 60 Via Cartama M02 POOLSPA Medium
CHRISTOPHER WADE 1108 Colina Rodante M02 POOLSPA Medium
Krieg, Norman 36 Calle Loyola M02 POOLSPA Medium
FARAHBOD, MARJAN & KAWEH 21 Via Conocido M02 POOLSPA Medium
TINGLER, MATTHEW L & MICHELLE 57 Via Conocido M02 POOLSPA Medium
Blum Family Trust, 7 Calle Angelitos M02 POOLSPA Medium
JACKSON FAMILY TRUST, 49 Via Conocido M02 POOLSPA Medium
Staeb, Anne L 2510 Calle Jade M01 POOLSPA Medium
M/M HUNT 31 Via Conocido M02 POOLSPA Medium
Gardner, Mark Ashley & Michele 205 W Esplanade CC POOLSPA Medium
POUND, ALAN D & SUSAN 34 Via Nerisa M02 POOLSPA Medium
JENNIFER D TRUST & KEITH 39 Via Regalo M02 POOLSPA Medium
Newton, Robert I & Jennifer 2803 Corte Esmeralda M01 POOLSPA Medium
GALLAND, ADAM K & EMILY B 20 Via Conocido M02 POOLSPA Medium
Ritter, John A & Pamela K 771 Avenida Salvador CC POOLSPA Medium
Norton, Lindy H 29 Via Nerisa M02 POOLSPA Medium
Spriggs, Tony Lee 2002 Calle De Los Alamos CC POOLSPA Medium
DON & BETH SWANSON 24 Calle Mattis M02 POOLSPA Medium
Anthony Paul & Jennifer Trust, 22 Via Cancion M02 POOLSPA Medium
GENTILE, MICHAEL III & TIFFANY 40 Via Agradar M02 POOLSPA Medium
JIMMY COPELAND 502 Via Cisco M03 POOLSPA Medium
Kenny, Thomas J 4145 Costero Risco M01 POOLSPA Medium
CERILLO FAMILY TRUST, 29 Via Conocido M02 POOLSPA Medium
ALI & RUBE MADJD 3031 Calle Juarez M01 POOLSPA Medium
JACKSON,STEPHEN T & LILIA J 30 Via Nerisa M02 POOLSPA Medium
Caverly, Jeffrey C & Melissa J 315 Calle Pescador M02 POOLSPA Medium
Osman, Richard A 4070 Calle Isabella CC POOLSPA Medium
HALL FAMILY LIVING TRUST, 25 Via Conocido M02 POOLSPA Medium
SEAN & ANDREA WEINGARTEN 2012 Via Vina M01 POOLSPA Medium
Payne, Harley C 243 Via Rancho CC POOLSPA Medium
AVALOS, JOHN G JR & CINDY V 42 Via Nerisa M02 POOLSPA Medium
ANTONIA LARUFFA 4011 Calle Louisa CC POOLSPA Medium
ROBERT WALTON & ART ZAINO 16 Calle Altea M01 POOLSPA Medium
GRAHAM FAMILY TRUST, 24 Via Timon M02 POOLSPA Medium
FLETCHER, DAVID R & MARGARET S 14 Calle Vista Del Sol M02 POOLSPA Medium
GEORGE & APRIL KOSTOPOULOS 40 Via Nerisa M02 POOLSPA Medium
CHRIS & WEEJ BAGGALEY 23 Via Lucena M02 POOLSPA Medium
SHAUNA LUCERO 13 Via Lucena M02 POOLSPA Medium
MICHAEL VOGEL 23 Calle Altea M01 POOLSPA Medium
Floros, Michael A 109 Via Reseda M02 POOLSPA Medium
JOHN LAING HOMES 37 Calle Viviana M02 POOLSPA Medium
SOOHOO, 43 Via Conocido M02 POOLSPA Medium
VAUGHN, RYAN D 32 Calle Akelia M02 POOLSPA Medium
COCHE, CEDRIC 21 Via Lampara M02 POOLSPA Medium
MIKOSZ, MICHAEL J & LEONA E 31 Via Cartama M02 POOLSPA Medium
ANDREW CORLETT 20 Via Andaremos M02 POOLSPA Medium
MATT & SUZANNE COOK 37 Via Conocido M02 POOLSPA Medium
DUNZINGER,HANS & C TRUST, 40 Via Conocido M02 POOLSPA Medium
Batlle, Eduardo A & Claudia B 4823 Camino Costado M01 POOLSPA Medium
KEN KAZENELSON 19 Via Lucena M02 POOLSPA Medium
Ritchie Lance V & K Trust, 10 San Remo M01 POOLSPA Medium
Gratton, Fabio 64 Marbella M01 POOLSPA Medium
Speakman, Michael K 342 W Paseo De Cristobal CC POOLSPA Medium
Schoonover, Eric J & Susan K 931 Avenida Salvador CC POOLSPA Medium
MONTY & DONNA GOTT 18 Via Andaremos M02 POOLSPA Medium
Coker, Charles D & Jo-ann E 2 Calle Prospero M02 POOLSPA Medium
Schwartz, Sharleen C 12 Via Cancion M02 POOLSPA Medium
JASON SHEPPARD 18 Via Lucena M02 POOLSPA Medium
KENT LALONDE 29 Via Jacobea M02 POOLSPA Medium
GREG KOZLOWSKI 41 Via Conocido M02 POOLSPA Medium
HARTMAN LIVING TRUST 263 Vista Marina CC POOLSPA Medium
JULIE RODDY 29 Via Armilla M02 POOLSPA Medium
STANDARD PACIFIC CORPORATION R 23 Corte Lomas Verdes M02 TJPA SFD Medium
STANDARD PACIFIC CORPORATION R 25 Corte Lomas Verdes M02 TJPA SFD Medium
STANDARD PACIFIC CORPORATION R 27 Corte Lomas Verdes M02 TJPA SFD Medium
STANDARD PACIFIC CORPORATION R 31 Corte Lomas Verdes M02 TJPA SFD Medium
STANDARD PACIFIC CORPORATION R 29 Corte Lomas Verdes M02 TJPA SFD Medium
STANDARD PACIFIC CORPORATION R 33 Corte Lomas Verdes M02 TJPA SFD Medium
STANDARD PACIFIC CORPORATION R 17 Corte Lomas Verdes M02 TJPA SFD Medium
STANDARD PACIFIC CORPORATION R 21 Corte Lomas Verdes M02 TJPA SFD Medium
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ATTACHMENT 1
City of San Clemente Construction Site Inventory

Owner/Builder/Developer Facility Site Address Watershed Description or Permit Type Priority
STANDARD PACIFIC CORPORATION R 19 Corte Lomas Verdes M02 TJPA SFD Medium
STANDARD PACIFIC CORPORATION R 15 Corte Lomas Verdes M02 TJPA SFD Medium
STANDARD PACIFIC CORPORATION R 12 Calle Tamara M02 TJPA SFD Medium
STANDARD PACIFIC CORPORATION R 14 Calle Tamara M02 TJPA SFD Medium
STANDARD PACIFIC CORPORATION R 11 Calle Tamara M02 TJPA SFD Medium
Pulte Home Corporation 18 Paseo Canos M02 TJPA SFD Medium
Pulte Home Corporation 24 Paseo Canos M02 TJPA SFD Medium
Pulte Home Corporation 20 Paseo Canos M02 TJPA SFD Medium
Pulte Home Corporation 17 Paseo Canos M02 TJPA SFD Medium
Pulte Home Corporation 19 Paseo Canos M02 TJPA SFD Medium
Pulte Home Corporation 22 Paseo Canos M02 TJPA SFD Medium
Pulte Home Corporation 21 Paseo Canos M02 TJPA SFD Medium
Pulte Home Corporation 47 Calle Akelia M02 TJPA SFD Medium
Pulte Home Corporation 55 Calle Akelia M02 TJPA SFD Medium
Pulte Home Corporation 45 Calle Akelia M02 TJPA SFD Medium
Pulte Home Corporation 49 Calle Akelia M02 TJPA SFD Medium
Pulte Home Corporation 57 Calle Akelia M02 TJPA SFD Medium
Pulte Home Corporation 51 Calle Akelia M02 TJPA SFD Medium
Pulte Home Corporation 53 Calle Akelia M02 TJPA SFD Medium
Pulte Home Corporation 18 Via Cristobal M02 TJPA SFD Medium
PULTE HOME CORPORATION 14 Via Cristobal M02 TJPA SFD Medium
Pulte Home Corporation 19 Via Cristobal M02 TJPA SFD Medium
PULTE HOME CORPORATION 16 Via Cristobal M02 TJPA SFD Medium
Pulte Home Corporation 17 Via Cristobal M02 TJPA SFD Medium
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SECTION 9, Existing Development   

 9-1  

 
9.0 Existing Development - Industrial, Commercial, Residential and HOA Programs 
 
9.1 Inventories and Prioritization 
 
The City has developed watershed-based inventories of the identified industrial and commercial 
facilities, as prescribed for in the Orange County Municipal Storm Water Permit (included as 
Attachments 1 and 2, respectively). This inventory is updated continuously throughout the year. 
For residential and HOA areas within the City’s jurisdiction, City staff completed an initial GIS 
map (Attachment 3) to graphically located HOA areas within the City. This map will be updated 
as additional information is verified regarding the location of HOA areas. 
 
9.2 Inspections 
 
The City inspects industrial and commercial facilities as required by the Orange County 
Municipal Permit.  In FY07-08, the City’s restaurant facilities were inspected via contract with 
the Orange County Health Care Agency (OCHCA). OCHCA conducted 535 inspections of local 
restaurant facilities, and noted 26 deficiencies, most of which were related to cleanliness of 
outdoor trash enclosures (refer to Attachment 4 for a more detailed summary). City staff 
followed up on each report by OCHCA to ensure that the noted deficiency was corrected. 
 
Residential areas and HOAs are routinely patrolled by staff proactively searching for water 
quality violations.  The existing development program, in particular the residential and HOA 
components, relies heavily upon reports from residents and personnel in the community.  A 
compilation of the incident log is provided as part of Section 10. 
 
9.3 Enforcement 
 
The City of San Clemente’s inspectors and authorized inspectors undertake enforcement 
activities according to the City’s adopted Storm Water Runoff Control Ordinance and the 
countywide accompanying Enforcement Consistency Guide.  Enforcement may be handled 
administratively or, in more serious instances, be prepared for prosecution.   As provided for in 
the Enforcement Consistency Guide, when selecting enforcement options, the City’s Inspectors 
ensure that violations of a similar nature are subjected to similar types of enforcement remedies.  
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule.  A list of formal enforcement 
actions is attached in Section 10. 
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ATTACHMENT 1
City of San Clemente

Industrial Facility Inventory

Industrial Inventory
Name Street Number Prefix Street Name Watershed Priority

ROBERTSONS READY MIX 116 RINCON CT M02 HIGH
SAN CLEMENTE AUTO WRECKING 1520 AVENIDA DE LA ESTRELLA M02 HIGH
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ATTACHMENT 2
City of San Clemente Commercial Facility Inventory

07/01/07 - 06/30/08

Commercial Inventory
Name Street 

Number Prefix Street Name Watershed Priority

(a) Automotive Repair, Maintanance, Fueling, or Cleaning
4 IN SERVICE & REPAIR 2229 S EL CAMINO REAL   M02 HIGH
ALTERATORS WEST 2120 S EL CAMINO REAL   M02 HIGH
AMAZING GUYS INC 215 CALLE DE LOS MOLINOS   M02 HIGH
AMENDT, BOB AUTO REPAIR 219 CALLE LOS MOLINOS    M02 HIGH
ARNOLDS AUTO REPAIR 184 AVE NAVARRO     M02 HIGH
AUTO-MEDIC 103 RINCON COURT    M02 HIGH
AUTOZONE PARTS, INC 717 N EL CAMINO REAL   M00 HIGH
BEACH CITIES AUTO COLLISION  INC. 127 LOS MOLINOS    M02 HIGH
BIG O TIRES #557 927 N EL CAMINO REAL   M02 HIGH
BREWSTERS AUTOMOTIVE 1510 AVE DE ESTRELLA UNIT   M02 HIGH
BUNKER CORP / ENERGY SUSPENSION 1131 VIA CALLEJON     M02 HIGH
CAR QUEST AUTO PARTS 522 S EL CAMINO REAL   M00 HIGH
CARLOS AUTO REPAIR 151 AVE NAVARO     M02 HIGH
CERTIFIED WELDING FABRICATION & MUFFLER 1517 N EL CAMINO REAL   M02 HIGH
CHRISTIAN AUTO REPAIR 180 AVE. NAVARRO     M02 HIGH
COAST ALIGN 1504 AVE DE LA ESTRELLA   M02 HIGH
COAST COATINGS INC 227 CALLE PINTORESCO     M02 HIGH
COASTLINE AUTOMOTIVE - COASTLINER 172 NAVARRO     M02 HIGH
COASTLINE AUTOMOTIVE - COASTLINER #2 174 AVENIDA NAVARRO     M02 HIGH
DICKEY HOT ROD FABRICATIONS 130 CALLE IGLESIA     M02 HIGH
DIRT BIKE TRAINING ADVENTURES ,INC 5406 CAMINO MOJADO     M02 HIGH
DISCOUNT TIRE CENTERS 1606 N EL CAMINO REAL   M02 HIGH
EL CAMINO AUTOMOTIVE 512 S EL CAMINO REAL M02 HIGHEL CAMINO AUTOMOTIVE 512 S EL CAMINO REAL   M02 HIGH
EZ LUBE LIC #35 525 AVE PICO     M02 HIGH
EZ SMOG CHECK 2231 S EL CAMINO REAL   M02 HIGH
FIRST VEHICLE SERVICES 390 AVE PICO     M02 HIGH
FRANK'S FOREIGN CAR SERVICE 509 S EL CAMINO REAL   M00 HIGH
FREEWAY AUTO RESTORATION 1508 AVE ESTRELLA     M02 HIGH
FULL TILT OFF-ROAD EQUIPMENT 225 CALLE PINTORESCO     M02 HIGH
GEOFF FICKLING RACING OPERATION, INC. 1027 CALLE TREPADORA     M02 HIGH
GRACE CLASSIC CAR SHOWROOM &  USED AUTO 2485 S EL CAMINO REAL   M00 HIGH
GUTIERREZ AUTO REPAIR 180 AVENIDA NAVARRO     M02 HIGH
HOLLEY'S TIRE SERVICE, INC 1225 N EL CAMINO REAL   M02 HIGH
INDEPENDANT AUTO CONSULTING 800 S EL CAMINO REAL   M00 HIGH
JAKE BATULIS WELDING & FABRICATION 1050 CALLE NEGOCIO     M02 HIGH
JAY'S CAR REPAIR 1504 AVE DE LA ESTRELLA   M02 HIGH
JIMMY'S TIRE CENTER, LIC 911 AVENIDA PICO     M02 HIGH
KLINK'S AUTO REPAIR 2225 S EL CAMINO REAL   M02 HIGH
KRAGEN AUTO SUPPLY 1113 S EL CAMINO REAL   M00 HIGH
KRAGEN AUTO SUPPLY 400 CAMINO DE ESTRELLA    M01 HIGH
LINKS INDIAN 921 CALLE AMANECER UNIT J   M02 HIGH
LITTLEPAGE, MARK AUTOMOTIVE 152 LOS OBREROS LN   M02 HIGH
MARRONS AUTO SERVICE 530 VIA PICO PLAZA    M02 HIGH
MIDAS INTERNATIONAL CORP. 530 VIA PICO PLAZA UNIT   M02 HIGH
MOORE'S DOUG MUFFLER SERVICE 1504 N AVE DE LA   M02 HIGH
NAPA AUTO PARTS 724 S EL CAMINO REAL   M00 HIGH
OCEAN AUTO SALES 1650 N EL CAMINO REAL   M00 HIGH
ORANGE COUNTY SANDCARS, LLC 19 VIA ASALEA     M02 HIGH
P-1 RACING 1027 CALLE TREPADORA     M02 HIGH
PEARSON, ROBERT  MOTOR SPORTS 26944 CAMINO DE ESTRELLA UNIT   M02 HIGH
RAY'S AUTO REPAIR 1520 AVE ESTRELLA     M02 HIGH
RINCON TRUCK CENTER 114 RINCON COURT    M02 HIGH
S.C. AUTO CENTER / JIMENEZ AUTO CENTER 2345 S EL CAMINO REAL   M00 HIGH
SAN CLEMENTE AUTO CARE 231 PINTORESCO     M02 HIGH
SAN CLEMENTE AUTO RENTAL & SALES INC #2 1645 N EL CAMINO REAL   M02 HIGH
SAN CLEMENTE AUTO RENTAL & SALES, INC. 824 N EL CAMINO REAL   M00 HIGH
SAN CLEMENTE TEST ONLY SMOG CENTER 1510 AVE ESTRELLA     M00 HIGH
SAN O ENTERPRISES INC / SANO O MECHANIC 2310 S EL CAMINO REAL   M00 HIGH
SCHULTE CORPORATION 1005 CALLE SOMBRA     M02 HIGH
SHADETREE AUTOMOTIVE 1635 N EL CAMINO REAL   M02 HIGH
SHADETREE FOREIGN CAR 1635 N EL CAMINO REAL   M02 HIGH
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ATTACHMENT 2
City of San Clemente Commercial Facility Inventory

07/01/07 - 06/30/08
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SHORECLIFFS AUTO SERVICE 151 AVE VAQUERO     M01 HIGH
SMOG SIMPLE 530 VIA PICO PLAZA    M02 HIGH
SOUTH COUNTY TRANSMISSION &  AUTOMOTIVE 245 CALLE PINTORESCO     M02 HIGH
STAGGS, JACK 1321 CALLE VALLE     M02 HIGH
STANLEY'S MUFFLER SHOP 145 AVE NAVARRO     M02 HIGH
STAR TECH (EUROSTAR M & M INC. ) 247 PINTORESCO     M02 HIGH
THE TOP BANANA, LIC 2229 S EL CAMINO REAL   M00 HIGH
THOMPSON AUTOMOTIVE PRODUCTS 1528 VIA TULIPAN     M02 HIGH
TOP TUNE #2 1502 S EL CAMINO REAL   M00 HIGH
UNIVERSE MOTORS 1002 N EL CAMINO REAL   M00 HIGH
VICTORIA AUTO REPAIR 1520 AVE ESTRELLA     M00 HIGH
WAL-MART AUTOMOTIVE CENTER 951 AVE PICO     M02 HIGH
WERT, DAVE, AUTOMOTIVE, INC 176 NAVARRO     M02 HIGH
WESSELINK RACING AND CLASSIC CARS, LLC 1238 PUERTA DEL SOL   M02 HIGH
WESTCOAST AUTOMOTIVE SPECIALIST, INC 216 CALLE DE LOS MOLINOS   M02 HIGH

(b) Airplane Repair, Maintenance, Fueling, or Cleaning

COAST MATERIAL SALES, INC 1101 VIA CALLEJON     M02 HIGH

(c) Boat Repair, Maintenance, Fueling, or Cleaning

DEREMA GROUP 942 CALLE AMANECER     M02 HIGH
GOLD COAST SUPPLIERS 1050 CALLE CORDILLERA     M02 HIGH
JDM YACHTS 3105 CALLE QUIETO     M01 HIGH
NICOLL RACING, INC 1031 CALLE TRPADORA     M02 HIGH

(d) Equipment Repair, Maintenance, Fueling or Cleaning

A & M POWER TOOL REPAIR 150 LOS OBREROS LANE UNIT M M02 HIGH
ADVANCED MOTOR POWER SYSTEMS INC 1003 CALLE RECODO     M02 HIGH
APCO/WILLAMETTE VALVE & PRIMER 1100 VIA CALLEJON     M02 HIGH
ATLAS SALES & RENTALS, INC 1221 PUERTA DEL SOL   M02 HIGH
AUTOMOTIVE ELECTRONICS 150 LOS OBREROS    M02 HIGH
BRING A DING 124 CALLE DE LOS MOLINOS   M02 HIGH
FLUID CONTROL PRODUCTS 135 AVENIDA NAVARRO     M02 HIGH
GIRARD SYSTEMS 1361 CALLE AVANZADO     M03 HIGH
INFUSION COLPLETE INC 1046 CALLE RECODO UNIT I   M02 HIGH
IRONFINDERS HEAVY EQUIPMENT RENTAL INC 205 AVENIDA ADOBE     M00 HIGH
LIBERTY BEARING CORP LIBERTY PHOTO 1041 CALLE TREPADORA     M02 HIGH
LOCKHART-PHILLIPS USA 151 CALLE IGLESIA     M02 HIGH
MARSHALL MACHINERY, INC 1010 CALLE CORDILLERA     M02 HIGH
MCBRIDE'S EQUIPMENT RENTAL 1607 LAGO     M02 HIGH
MUNTERS CORPORATION MOISTURE CONTROL 201 PINTORESCO     M02 HIGH
NIC'S SMALL APPLIANCES 216 AVE DEL MAR    M00 HIGH
PATRIOT MOTORCYCLE CO 1062 CALLE NEGOCIO     M02 HIGH
POWERSKI INTERNATIONAL CORP. 1000 CALLE AMANECER     M02 HIGH
R2CT, INC / CARTRIDGEREFILL.COM 1030 CALLE SOMBRA     M02 HIGH
RE LIGHT ELECTRIC COMPANY 919 CALLE AMANECER UNIT C   M02 HIGH
RICK'S TRAILER SUPPLY 220 AVE FABRICANTE     M02 HIGH
SAN CLEMENTE CYCLERY 2801 S EL CAMINO REAL   M00 HIGH
SAN CLEMENTE RENTAL 143 LOS MOLINOS    M02 HIGH
SC RIDER SUPPLY 520 S EL CAMINO REAL   M00 HIGH
STREET MAFIA BMX WEST 2720 CAMINO CAPISTRANO     M01 HIGH
U-HAUL CO. 310 PICO     M02 HIGH

(e) Automotive and Other Vehicle Body Repair or Painting

B & M AUTO BODY 1520 AVE DE LA ESTRELLA   M02 HIGH
COLLISION CAR CARE AUTOCRAFTERS PAINT 1510 AVE DE LA ESTRELLA   M02 HIGH
E.J.'S DENT REPAIR 3008 ENRIQUE     M01 HIGH
FRANK'S AUTO BODY & PAINT 2101 S EL CAMINO REAL   M00 HIGH
SAN CLEMENTE AUTO COLLISION 150 AVE NAVARRO     M02 HIGH
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(f) Mobile Automobile or Other Vehicle Washing

ALL AMERICAN MOBILE DETAIL 8 MARINA     M00 HIGH
FIVE STAR AUTO DETAIL 246 AVENIDA MONTEREY UNIT A   M00 HIGH
HUIE, NORM AUTO DETAILING 239 S LA ESPERANZA    M00 HIGH
MARRONS MOBILE CAR WASH AND DETAILING 134 W MARQUITA UNIT A   M00 HIGH
PACIFIC AUTO DETAIL 113 AVENIDA DOLORES     M00 HIGH
PEDRO'S MOBILE CAR WASH  / LANDSCAPING 1030 CALLE RECODO     M02 HIGH
SAN CLEMENTE BUGGY BATH INC. 2201 S EL CAMINO REAL   M00 HIGH
SAN CLEMENTE CAR WASH 1731 NO EL CAMINO REAL  M02 HIGH
SPARKLE 'N' SHINE 218 DEL CABO    M01 HIGH
SPECIALIZED CARWASH SERVICES, INC 180 CALLE IGLESIA UNIT B   M02 HIGH
WHITE WASH MOBILE DETAIL 2933 CALLE HERALDO     M01 HIGH

(g) Automobile (or other vehicle) Parking Lots and Storage Facilities

A. C. TOWING, INC.  180 CALLE IGLESIA     M02 HIGH
ALL STAR AUTOMOTIVE TRANSPORTATION 202 CALLE CONCHITA     M02 HIGH
ALLSIZE STORAGE 665 RENTAL UNITS 911 AMANECER     M02 HIGH
ARONS R.V. STORAGE 20 UNITS 104 RINCON COURT    M02 HIGH
BALISTIC MOTORSPORTS 1510 VIA TULIPAN     M01 HIGH
CERTIFIED FLEET 110 W AVE SANTIAGO    M00 HIGH
CHEEP STORAGE / CONCRETE VENTURES LLC 228 AVE FABRICANTE     M02 HIGH
COAST VALLEY MOVING & STORAGE INC. 1111 VIA CALLEJON     M02 HIGH
CRAWFORD'S EXOTIC AUTOS AND  MEMORBILIA 103 DEL GADO ROAD   M01 HIGH
ENTERPRISE RENT A CAR COMPANY 1202 PUERTA DEL SOL   M02 HIGH
INFINITE STORAGE SOLUTIONS INC. 555 N EL CAMINO REAL   M02 HIGH
M G TOWING 180 AVENIDA NAVARRO     M02 HIGH
NORTH BEACH STORAGE 209 UNITS 1623 N EL CAMINO REAL   M02 HIGH
ORANGE COUNTY FLEET SERVICE, INC 228 AVE CORDOBA     M00 HIGH
PALM BEACH PARK ASSN. STORAGE 24 RENTAL 101 PALM DRIVE    M01 HIGH
PREFERRED TOWING 1520 AVENIDA DE LA ESTRELLA   M02 HIGH
QUICK CARS 136 AVE COTA     M00 HIGH
ROBINSON AUTOSPORT 780 CALLE VALLARTA     M01 HIGH
S & K TOWING, INC. 1520 AVE DE ESTRELLA    M02 HIGH
SAN CLEMENTE SELF STORAGE SAN CLEMENTE 170 AVE LA PATA    M02 HIGH
SAN CLEMENTE TOWING 1450 N. EL CAMINO REAL   M02 HIGH
SAN CLEMENTE TOWING 1522 CALLE VALLE     M02 HIGH
SAN CLEMENTE TOWING, INC. 1610 CALLE VALLE     M02 HIGH
SO CAL EXOTIC CAR RENTALS 920 AVENIDA SALVADOR     M00 HIGH
WESSELINK RACING & CLASSIC CARS, LLC 1238 PUERTA DEL SOL   M02 HIGH

(h) Retail or Wholesale Fueling

APRO #29 GAS STATION 795 S EL CAMINO REAL   M00 HIGH
ARCO AM/PM #09748 590 CAMINO DE ESTRELLA    M01 HIGH
CHEVRON G & M OIL #132 1729 S EL CAMINO REAL   M00 HIGH
FLAGG STATIONS 422 AVE ESTRELLA     M00 HIGH
NOTH SAN CLEMENTE 76 606 CAMINO DE LOS MARES   M01 HIGH
MOBIL MART #15901 GAS STATION 600 AVE PICO     M02 HIGH
MOBIL ON THE RUN #18821 GASOLINE SERVICE 901 AVE PICO     M02 HIGH
SAN CLEMENTE ARCO 2749 N EL CAMINO REAL   M01 HIGH
SAN CLEMENTE CHEVRON #99944 515 E AVENIDA PICO    M02 HIGH
SAN CLEMENTE FUEL, INC SAN CLEMENTE 76 1201 S EL CAMINO REAL   M00 HIGH
SAN CLEMENTE GAS & SERVICE 504 N ESTRELLA AVE    M00 HIGH
SAN CLEMENTE SHELL 2400 S EL CAMINO REAL   M00 HIGH
SAN CLEMENTE UNION 76 2360 S EL CAMINO REAL   M00 HIGH
SHELL STATION 530 VIA PICO PLAZA    M02 HIGH

(i) Pest Control Services

COLONY TERMITE CONTROL 1402 CALLE ALCAZAR     M00 HIGH
TERMINIX INTL CO. 970 CALLE NEGOCIO     M02 HIGH
THE TERMITE GUY 103 W AVE CANADA    M00 HIGH
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(j) Eating or Drinking Establishments, Including Food Markets

2 FOR 1 PIZZA COMPANY 401 S EL CAMINO REAL   M00 HIGH
7-ELEVEN - 13788-B 2172 502 N EL CAMINO REAL   M00 HIGH
7-ELEVEN - 16483-G-2172 1802 N EL CAMINO REAL   M02 HIGH
7-ELEVEN - 20788B-2172 2249 S EL CAMINO REAL   M00 HIGH
7-ELEVEN - 2172-13789 B 1118 S EL CAMINO REAL   M00 HIGH
9 STYLE SUSHI 102 AVENIDA VICTORIA     M00 HIGH
99 CENT ONLY STORE 55 VIA PICO PLAZA    M02 HIGH
ADELES AT THE SAN CLEMENTE INN 2600 AVENIDA DEL PRESIDENTE    M00 HIGH
AGUAS FRESCAS FESTIVAL 1021 CALLE SOMBRA UNIT B   M02 HIGH
ALBERTSONS #6509 804 AVE PICO     M02 HIGH
ALBERTSONS 6563 989 AVENIDA PICO     M02 HIGH
ALOHA COFFEE 153 AVE DEL MAR    M00 HIGH
ANTOINE'S CAFE 218 S EL CAMINO REAL   M00 HIGH
AO GROUP LLC 1001 CALLE RECODO     M02 HIGH
AT THE LIBRARY CAFÉ 243 AVE DEL MAR    M00 HIGH
AVILA'S EL-RANCHITO 204-A AVE DEL MAR    M00 HIGH
BAJA FRESH MEXICAN GRILL 979 AVE PICO UNIT A   M02 HIGH
BAKERS SQUARE #0519 610 LOS MARES    M01 HIGH
BAMBOO BAMBOO'S CHINESE  CUISINES, INC 1021 AVENIDA PICO UNIT A   M02 HIGH
BART'S LIL OUTRIGGER 1920 S EL CAMINO REAL   M00 HIGH
BASKIN-ROBBINS #3056 104 N EL CAMINO REAL   M00 HIGH
BEACH FRONT LIQUOR 2320 S EL CAMINO REAL   M00 HIGH
BEACH GARDEN CAFE 618 1/2 VICTORIA     M00 HIGH
BEACH HUT 1527 N EL CAMINO REAL M02 HIGHBEACH HUT 1527 N EL CAMINO REAL   M02 HIGH
BEACH YOGURT & DELI 624 AVE VICTORIA     M00 HIGH
BEACHFIRE LLC 204 AVE DEL MAR    M00 HIGH
BIG HELYNS 3317 S EL CAMINO REAL   M00 HIGH
BILLY'S MEAT, SEAFOOD & DELI 111 DEL MAR    M00 HIGH
BLUE DANUBE, INC COCKTAILBAR, RESTAURANT 111 AVE PALIZADA D & E  M00 HIGH
BOB'S LIQUORS 470 CAMINO DE LA ESTRELLA   M01 HIGH
BREAD GALLERY 1624 N EL CAMINO REAL   M02 HIGH
BUCATINI PIZZA INC. / SONOMA RESTAURANT 378 CAMINO DE ESTRELLA    M01 HIGH
BUONO PIZZA & PASTA 800 AVE PICO     M02 HIGH
BURGERS & MORE 1017 S EL CAMINO REAL   M00 HIGH
CABRILLO BAKERY 101 AVENIDA SERRA     M00 HIGH
CAFE 207 207 S EL CAMINO REAL   M00 HIGH
CAFE CALYPSO 114 AVE DEL MAR    M00 HIGH
CAFE DEL SOL 3817 S EL CAMINO REAL   M00 HIGH
CAFE EXPRESSO 647 CAMINO DE LOS MARES   M01 HIGH
CAFE RAE, LLC 1421 N CL CAMINO REAL - UNIT D M02 HIGH
CAL INTL FOODS,INC./PICK UP  STIX, INC. 1330 CALLE AVANZADO     M02 HIGH
CAPTAIN MAURI'S 149 AVE DEL MAR    M00 HIGH
CARBONARA TRATTORIA ITALIANA 111 AVENIDA DEL MAR UNIT B  M00 HIGH
CARL'S JR. RESTAURANT 638 CAMINO DE LOS MARES   M01 HIGH
CARL'S JR. RESTAURANT 3929 S EL CAMINO REAL   M00 HIGH
CARL'S JR. RESTAURANT #38 957 AVENIDA PICO     M02 HIGH
CARROWS RESTAURANT #107 620 PICO     M02 HIGH
CASSANO'S PIZZA 626 AVE VICTORIA     M00 HIGH
CATALINA LIQUOR 102 AVE VICTORIA     M00 HIGH
CHARO CHICKEN 1021 AVE PICO UNIT A   M02 HIGH
CHINA WELL RESTAURANT 620 CAMINO DE LOS MARES   M00 HIGH
CHRONIC TACOS 415 E AVENIDA PICO UNIT N  M02 HIGH
CLUB HOUSE LIQUOR #2 628 LOS MARES    M01 HIGH
COFFEE BEAN & TEA LEAF #104 305 S EL CAMINO REAL #104  M00 HIGH
COLD STONE CREAMERY 638 CAMINO DE LOS MARES   M01 HIGH
CORKY'S FAMILY RESTAURANT 2727 VIA CASCADITA     M01 HIGH
COURTSIDE RESTAURANT & CATERING 111 VISTA MONTANA    M02 HIGH
COWABUNGA ICE CREAM & COFFEE SHOP 211 AVE DEL MAR    M00 HIGH
CRAB POT AND BEACH EATERY 609 AVE VICTORIA     M00 HIGH
CROISSANT FRENCH BAKERY 818-820 EL CAMINO REAL   M00 HIGH
CVS/ PHARMACY #8882 638 CAMINO DE LOS MARES   M01 HIGH
CVS/ PHARMACY #8893 602 N EL CAMINO REAL   M01 HIGH
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D'S LANDING SHORE HOUSE CAFE, INC 2016 S EL CAMINO REAL   M00 HIGH
DAD'S LIQUOR & DELI 2421 S EL CAMINO REAL   M00 HIGH
DAPHNE'S GREEK CAFE 979 AVE. PICO     M01 HIGH
DAVE'S RESTAURANT 1701 N EL CAMINO REAL   M02 HIGH
DEL AGAVE MEXICAN FOOD 215 S EL CAMINO REAL   M00 HIGH
DEL MAR RANCH MARKET 156 AVE DEL MAR    M00 HIGH
DEL MAR SUSHI 129A AVENIDA DEL MAR    M02 HIGH
DEL TACO 109 VIA PICO PLAZA    M02 HIGH
DENNY'S RESTAURANT INC. 529 E AVE PICO    M00 HIGH
DOCTOR'S BEST, INC. / OMMA NUTRITION 1120 CORDILLERA #101    M02 HIGH
DOMINOS PIZZA 1502 N EL CAMINO REAL   M00 HIGH
DONUT HOUSE 401 S EL CAMINO REAL   M00 HIGH
DUKE'S 204 S EL CAMINO REAL   M02 HIGH
EDIBLE ARRANGEMENTS 305 S EL CAMINO REAL #102  M00 HIGH
EL CAMINO MARKET 2733 S EL CAMINO REAL   M00 HIGH
EL JEFE CAFE 106 E ESCALONES     M00 HIGH
EL MARIACHI RESTAURANT, INC. 1925 S EL CAMINO REAL   M00 HIGH
EL POLLO LOCO 963 AVENIDA PICO     M02 HIGH
EL TORO ROJO CARNICERIA 101 W EL PORTAL    M00 HIGH
FARHA SUBS INC. 401 S EL CAMINO REAL   M00 HIGH
FISHERMAN'S RESTAURANT 611 AVE VICTORIA     M00 HIGH
FLAVOR INFUSION, LLC 1324 CALLE AVANZADO     M03 HIGH
FLAVORCHEM CORPORATION 271 PINTORESCO     M03 HIGH
FRATELLO'S ITALIAN RESTAURANT 638 CAMINO DE LOS MARES   M01 HIGH
FRED'S LIQUOR INC 220 S OLA VISTA    M00 HIGH
GOLDEN HERB INTERNATIONAL, INC. 115 N EL CAMINO RAEL   M00 HIGH
GOLDEN SPOON FROZEN YOGURT 800 AVE PICO M02 HIGHGOLDEN SPOON FROZEN YOGURT 800 AVE PICO     M02 HIGH
GOODIES 415 AVE. PICO     M02 HIGH
GOODY'S TAVERN 206 S EL CAMINO REAL   M00 HIGH
GORDON JAMES GRILL & BAR, INC 110 N EL CAMINO REAL   M00 HIGH
GUICHO'S EATERY 1110 S EL CAMINO REAL   M00 HIGH
HERO NUTRITIONAL PRODUCTS LLC 991 CALLE NEGOCIO     M00 HIGH
HOLLYWOOD CAFÉ 111 AVE. PALIZADA UNIT C   M00 HIGH
INTERNATIONAL HOUSE OF PANCAKES 915 AVE PICO     M02 HIGH
IRONS IN THE FIRE 150 E MAGDALENA     M00 HIGH
ITALIAN CRAVINGS 105 S OLA VISTA    M00 HIGH
IVA LEE'S INC 555 N EL CAMINO REAL SUITE E M00 HIGH
JACK IN THE BOX #378 2398 S EL CAMINO REAL   M00 HIGH
JAMBA JUICE #907 638 CAMINO DE LOS MARES H160  M01 HIGH
JEFF THE SILENT CHEF 1020 CALLE CORDILLERA     M02 HIGH
JUICE IT UP ! 821 VIA SUERTE     M02 HIGH
JUICE IT UP ! 802 E AVENIDA PICO    M02 HIGH
JUICE STOP 641 CAMINO DE LOS MARES   M01 HIGH
JUICE TIME 638 CAMINO DE LOS MARES   M01 HIGH
KABOB HUT 415 E AVENIDA PICO UNIT N  M02 HIGH
KAYLANI 1844 N EL CAMINO REAL   M02 HIGH
KELLY'S DONUTS 430 CAMINO DE ESTRELLA    M01 HIGH
KENTUCKY FRIED CHICKEN 700 S EL CAMINO REAL   M00 HIGH
KNUCKLEHEADS SPORTS BAR 1715-1717 N EL CAMINO REAL   M02 HIGH
LA COCINA DE RICARDO, INC 401 S EL CAMINO REAL   M00 HIGH
LA GALETTE CREPERIE CULINAERIA, LLC 612 AVE VICTORIA     M00 HIGH
LA ROCCO'S PIZZERIA FLK INVESTMENT, INC 122 S EL CAMINO REAL   M00 HIGH
LA SIESTA 920 N EL CAMINO REAL   M00 HIGH
LA TIENDITA 114 AVE VICTORIA     M00 HIGH
LARRYS LIQUOR & JR. MARKET 204 AVENIDA VAQUERO     M01 HIGH
LARRY'S MARKET & DELI 204 AVE VAQUERO UNIT C   M01 HIGH
LAVENDER LOUNGE TEA COMPANY 104 N EL CAMINO REAL   M00 HIGH
LE CAFE.COM 211 AVENIDA DEL MAR    M00 HIGH
LIDO DELI 919 CALLE AMANECER A & B  M02 HIGH
LOS GOLONDRINAS #5 400 CAMINO DE ESTRELLA    M01 HIGH
LOS PATIOS 111 W AVE PALIZADA    M00 HIGH
LOVE BURGER 1402 S EL CAMINO REAL   M00 HIGH
MAXIM'S RESTAURANT  DBA HOLIDAY INN 111 S ESTRELLA     M00 HIGH
MAYA'S FINE CHOCOLATES 99 AVE DEL MAR    M00 HIGH
MCDONALD'S OF SAN CLEMENTE 650 AVENIDA PICO     M02 HIGH
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METABOLIC RESPONSE MODIFIERS 236 CALLE PINTORESCO     M02 HIGH
METAGENICS ETHICAL NUTRIENTS/UNIPRO 100 AVENIDA LA PATA    M02 HIGH
MI CAFE ZU CAFE 211 DEL MAR UNIT C  M00 HIGH
MI RANCHITO 1502 N EL CAMINO REAL   M02 HIGH
MIYAKO JAPANESE RESTAURANT 641 CAMINO DE LOS MARES   M01 HIGH
MOLLY BLOOMS BEEFCUTTER 2391 S EL CAMINO REAL   M00 HIGH
MONGKUT THAI RESTAURANT 212 DEL MAR    M00 HIGH
MOUSSE MAGNIFIQUE 1030 CALLE SOMBRA     M02 HIGH
MR PETE'S BURGER 420 S EL CAMINO REAL   M00 HIGH
MR SUSHI 102 AVE VICTORIA     M00 HIGH
MULLIGAN'S SPORTS BUNKER 1401 CALLE VALLE     M02 HIGH
NEW MANDARIN GARDEN 111 PALIZADA     M00 HIGH
NOBU SUSHI 415 E AVE PICO    M02 HIGH
NORMAND'S LIQUOR 1618 N EL CAMINO REAL   M02 HIGH
NORTH BEACH SNACK STAND 1700 ESTANCION     M02 HIGH
O. C. TAVERN & GRILL 2369 S EL CAMINO REAL   M00 HIGH
O.C. FONDUE, INC. DBA THE MELTING POT 647 CAMINO DE LOS MARES   M01 HIGH
OGGIE'S PIZZA & BREWING CO 1245 PUERTA DEL SOL   M02 HIGH
OLE'S TAVERN, INC 127 S EL CAMINO REAL   M02 HIGH
PACIFIC GOLF CLUB 200 LA PATA    M03 HIGH
PACIFIC TASTE RESTAURANT 223 AVE DEL MAR    M00 HIGH
PANDA EXPRESS #1608 806 AVENIDA PICO UNIT A   M02 HIGH
PARAGON FOOD SERVICE CORP DBA LEFT COAST 1245 PUERTA DEL SOL   M02 HIGH
PARTIDA'S BAKERY 362 CAMINO DE ESTRELLA    M01 HIGH
PATTY CAKE COOKIE & COFFEE 940 CALLE NEGOCIO #105    M02 HIGH
PEET'S COFFEE & TEA INC. 801 AVE TELEGA UNIT B   M02 HIGH
PICK UP STIX #7104 415 AVE PICO M02 HIGHPICK UP STIX  #7104 415 AVE PICO     M02 HIGH
PIER MARKET 618 AVE VICTORIA     M00 HIGH
PIPES CAFE 2017 S EL CAMINO REAL   M00 HIGH
PITA WRAP 415 AVE PICO     M02 HIGH
PIZZA HUT INC. #705451 415 E AVE PICO    M02 HIGH
PIZZA PLUS 804 S EL CAMINO REAL   M00 HIGH
PIZZA PLUS 641 CAMINO DE LOS MARES - UNIT D110 M00 HIGH
PIZZA PORT SAN CLEMENTE 301 S EL CAMINO REAL   M02 HIGH
QUIZNOS SUB 1001 AVE PICO - UNIT F  M02 HIGH
RALPHS #287 811 AVENIDA TALEGA     M00 HIGH
RALPHS GROCERY CO. #221 903 S EL CAMINO REAL   M01 HIGH
RALPHS GROCERY COMPANY NO. 15 638 CAMINO DE LOS MARES   M02 HIGH
RAMONO'S PASTA & PIZZERIA 979 AVE PICO     M01 HIGH
REENA LLC 440 CAMINO DE ESTRELLA    M00 HIGH
RIB TRADER RESTAURANT 911 S EL CAMINO REAL   M00 HIGH
RITE AID #5749 801 N EL CAMINO REAL   M00 HIGH
ROMANCE 203 N EL CAMINO REAL   M00 HIGH
ROSE DONUTS 624 CAMINO DE LOS MARES   M01 HIGH
ROSE'S SUGAR SHACK 2319 S EL CAMINO REAL   M00 HIGH
ROUND TABLE PIZZA 612 CAMINO DE LOS MARES   M01 HIGH
RUBIO'S FRESH MEXICAN GRILL 638 CAMINO DE LOS MARES   M01 HIGH
SAN CLEMENTE CAFÉ 1810 S EL CAMINO REAL   M00 HIGH
SAN CLEMENTE CINEMAS, LLC 641 CAMINO DE LOS MARES   M01 HIGH
SAN CLEMENTE CINEMAS, LLC.  CONCESSION I 641 CAMINO DE LOS MARES   M01 HIGH
SAN CLEMENTE DONUT HOUSE 806 AVE PICO     M01 HIGH
SAN CLEMENTE PIER BAIT & TACKLE CONCESSION END OF THE PIER  M00 HIGH
SAN CLEMENTE PIZZA COMAPNY 91 VIA PICO PLAZA    M02 HIGH
SAN CLEMENTE WINE CO. 212 1/2 AVENIDA DEL MAR   M00 HIGH
SAN O MARKET CORP 3119 S EL CAMINO REAL   M00 HIGH
SANDWICH BUDDIES 800 AVE PICO     M02 HIGH
SEA VIEW PHARMACY SEA VIEW LTD 665 LOS MARES    M01 HIGH
SENOR PEDROS 2313 S EL CAMINO REAL   M00 HIGH
SENOR PEDRO'S TACOS 550 N EL CAMINO REAL   M00 HIGH
SHORE HOUSE CAFE 201 AVE DEL MAR    M00 HIGH
SONNY'S PIZZA 429 N EL CAMINO REAL   M00 HIGH
SONO, INC SUSHI SONO 979 AVE PICO     M02 HIGH
STARBUCKS COFFEE #5430 300 S EL CAMINO REAL   M00 HIGH
STARBUCKS COFFEE #6495 1001 AVE. PICO     M02 HIGH
STARBUCKS COFFEE #670 638 CAMINO DE LOS MARES   M01 HIGH
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STATER BROS. MARKETS #149 616 CAMINO DE LOS MARES   M01 HIGH
STEMTECH HEALTH SCIENCES, INC 1011 CALLE AMANECER     M02 HIGH
STILLWATER CAFE 944 CALLE AMANECER UNIT E   M02 HIGH
STRUDEL HEAVEN 2727 VIA CASCADITA     M01 HIGH
SUBWAY #14209 638 CAMINO DE LOS MARES   M01 HIGH
SUBWAY #35316 (WALMART) 951 AVE PICO     M02 HIGH
SUBWAY (WAL-MART STORE #2527) 951 AVE PICO     M02 HIGH
SUBWAY 2020 401 S EL CAMINO REAL   M00 HIGH
SUBWAY SANDWICHES/SALADS #3219 415 AVE PICO UNIT B   M02 HIGH
SUN BY THE SEA FINE FOOD  & SPIRITS, LLC 215 S EL CAMINO REAL   M00 HIGH
SUNRISE CAFE 701 N EL CAMINO REAL   M00 HIGH
SUPER BOWL EXPRESS 1622 N EL CAMINO REAL   M02 HIGH
SUPER SUPPERS 69 VIA PICO PLAZA    M02 HIGH
SURFER, THE T-STREET CONCESSION STAND 0 BEACH AT T-STREET   M00 HIGH
SURFIN CHICKEN 71 VIA PICO PLAZA    M02 HIGH
SURFIN' COFFEE HOUSE LLC 1822 S. EL CAMINO REAL   M00 HIGH
SURFIN DONUTS COFFEE HOUSES 202 N EL CAMINO REAL   M00 HIGH
SURFIN DONUTS COFFEE HOUSES 1822 S EL CAMINO REAL   M00 HIGH
SURFSIDE PIZZA AND GRILL 204 AVENIDA VAQUERO     M01 HIGH
TACO BELL #20693 959 AVE PICO     M02 HIGH
TACO BELL #4345 918 S EL CAMINO REAL   M00 HIGH
TAKAO JAPANESE RESTAURANT 425 N EL CAMINO REAL   M00 HIGH
TALEGA GOLF CLUB RESTAURANT 900 AVE TALEGA     M02 HIGH
TASTE OF CHINA 1101 S EL CAMINO REAL   M00 HIGH
THAI PARADISE 3551 CAMINO MIRA COSTA    M01 HIGH
THE BAGEL SHACK 777 EL CAMINO REAL   M00 HIGH
THE BURGER STOP 524 PICO M02 HIGHTHE BURGER STOP 524 PICO     M02 HIGH
THE FLAME BROILER 1011 AVE PICO     M02 HIGH
THE KULTURED KITCHEN 360 CAMINO ESTRELLA     M01 HIGH
THE NUTTY HAWAIIAN 647 CAMINO DE LOS MARES #120  M01 HIGH
THE POSH PEASANT 220 AVE. DEL MAR #A   M00 HIGH
THE RED FOX LOUNGE, INC. 220 S EL CAMINO REAL   M00 HIGH
THE WAFFLE LADY 107 VIA PICO PLAZA    M00 HIGH
THREE DOG BAKERY SAN CLEMENTE 118 S EL CAMINO REAL   M00 HIGH
TINA & VINCE ITALIAN IMPORTS 221 DEL MAR    M02 HIGH
TOGO'S/BASKIN & ROBBINS 979 AVE PICO     M00 HIGH
TOMMY'S RESTAURANTS, INC 1409 S EL CAMINO REAL   M01 HIGH
TRADER JOE'S #16 638 LOS MARES    M00 HIGH
VICTORIA MARKET & LIQUOR 201 AVE VICTORIA     M00 HIGH
VILLAGE MEDITERRANEAN RIM 123 AVE DEL MAR    M00 HIGH
VINE 211 N EL CAMINO REAL   M00 HIGH
WAHOO'S FISH TACOS 641 CAMINO DE LOS MARES   M01 HIGH
WHITE HORSES 610 AVE VICTORIA     M00 HIGH
YUJI ENTERPRISES, / ICHIBIRI RESTAURANT 1814 N EL CAMINO REAL   M02 HIGH
Z PIZZA 1021 AVE PICO     M01 HIGH

(k) Mobile Carpet, Drape, or Furniture Cleaning

24/7 CARPET & UPHOLSTRY CLEANING 1413 CALLE MIRADOR UNIT A   M02 HIGH
DANIELSON CARPET CLEANING 2319 AVE. MAREJADA     M01 HIGH
DEL MAR RUG GALLERY 211 AVE DEL MAR UNIT A  M00 HIGH
EVERGREEN CARPET CARE 2402 CAMINO BUCANERO     M02 HIGH
EXPRESS CARPET CLEANING, INC. 16 CALLE VERDADERO     M02 HIGH
MILLER, DENNIS CARPET SERVICE 325 CAZADOR LANE    M00 HIGH
REYNOLDS CHRIS CARPET CLEANING 8 AVE SAN GABRIEL    M00 HIGH
SAN CLEMENTE CARPET CLEANING 2102 CAMINO LAUREL #102    M02 HIGH
SOUTH COAST CARPET CLEANING 114 CHIQUITA     M00 HIGH
STEAM AGE CARPET & UPHOLSTERY CLEANER 149 DEL PONIENTE    M00 HIGH
VIKING RESTORATION & CARPET CLEANING 225 AVENIDA SANTA BARBARA UNIT E  M00 HIGH

(l) Cement Mixing or Cutting

BLACK DIAMOND CONSTRUCTION 647 CAMINO DE LOS MARES 108-182  M01 HIGH
CAMACHO, EDUARDO 2912 ALFORJA     M01 HIGH
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CONCRETE DOCTOR 229 LA PALOMA    M00 HIGH
DAVID MILLER CONCRETE SERVICE 2489 S OLA VISTA    M00 HIGH
DON WERT CONSTRUCTION 124 LA PLACENTIA    M02 HIGH
FICKLING CONCRETE CONSTRUCTION 2914 OBRAJERO     M01 HIGH
JETT-X INC 5514 COSTA ESCONDIDA    M01 HIGH
KUNO'S GRADING, INC 3410 CALLE SIN RIVAL    M01 HIGH
L.J. ROTUNNO CONCRETE CONSTRUCTION 224 AVE VAQUERO     M01 HIGH
PIZZO'S CONCRETE PUMPING 223 AVE ROSA     M00 HIGH
S & G READY MIXED  CONCRETE, INCORPORATED 931 CALLE NEGOCIO     M02 HIGH
SANDOVAL CONCRETE CONSTRUCTION 1520 CALLE VALLE     M02 HIGH
SOUTH COAST HAULING & BOBCAT 2811 VIA MONTECITO     M01 HIGH
STRAIGHT LINE CONCRETE CUTTING  & CORING 201 CALLE ROCA VISTA    M00 HIGH
SUN COAST CONCRETE CONSTRUCTION 100 LA SALLE    M02 HIGH

(m) Masonary and Plastering

ADVANTAGE TILE 3124 ESTAMPIDA     M01 HIGH
ANTHONY VAN LIEFDE MASONARY MONARCH 1411 JINETE     M01 HIGH
BILL SINGERY'S MASONRY CONSTRUCTION 101 AVE ARAGON UNIT A   M00 HIGH
BOULDERSCAPE 149 AVENIDA GRANADA     M00 HIGH
BRUCH TILE & STONE 39 VIA REGALO     M02 HIGH
CORONA DEL MAR MASONRY 119 E JUNIPERO     M00 HIGH
CROWN PACIFIC PLASTERING 180 CALLE IGLESIA     M02 HIGH
DALTON PLASTERING 2863 CALLE HERALDO     M01 HIGH
DAVID OCHOA INSTALLATIONS 1510 AVE DE ESTRELLA    M00 HIGH
DILBECK MASONRY 3154 INCLINADO     M01 HIGH
EDGEWATER TILE & MARBLE 121 DEL REPOSO M02 HIGHEDGEWATER TILE & MARBLE 121 DEL REPOSO    M02 HIGH
K & B TILE 115 DOMINGUEZ     M00 HIGH
KRISKEY, MIKE 108 LOMA LANE    M00 HIGH
LAFORZA TILE & STONE 530 N EL CAMINO REAL   M00 HIGH
MARBLEHEAD TILE & STONE INC. 415 AVE PICO UNIT J   M02 HIGH
MARK ZENI TILE 927 CALLE NEGOCIO UNIT O   M02 HIGH
MERCADO MASONRY & CONCRETE 103 AVE GAVIOTA     M00 HIGH
ONE BY ONE TILE & STONE 319 CALLE PESCADOR     M02 HIGH
PACIFIC COAST TILE & STONE 1502 CALLE SACRAMENTO     M02 HIGH
PACIFIC MARBLE & TILE DESIGN CONSULTANTS 209 ALEGRE     M01 HIGH
QUALITY COUNTS TILE & STONE 1023 CALLE SOMBRA UNIT K   M02 HIGH
RICHARD B EYRE PLASTERING 122 GAVIOTA     M00 HIGH
STEVEN W EVERS TILE COMPANY 2172 CALLE OLA VERDE    M02 HIGH
STONEBRIDGE MASONRY CONST.,INC 647 CAMINO DE LOS MARES   M01 HIGH
STUCCO GENERAL ENGINEERING 3303 S EL CAMINO REAL   M00 HIGH
TED HARLOW MASONRY 105 E AVE SAN ANTONIO   M00 HIGH
THE BLOCK MAN 707 AVE PRESIDIO     M00 HIGH
TORRES TILE, INC 2323 S EL CAMINO REAL   M00 HIGH

(n) Painting and Coating

ALLUSIONS GLASS & MIRROR INC 1003 CALLE RECODO     M02 HIGH
BELL PAINTING 312 AVENIDA MONTEREY     M00 HIGH
BILL VINCENTY'S WINDOW & DOOR  REPAIR 17 ABAJAR     M01 HIGH
BRANSTROM PAINTING 2413 AVE MASTIL     M02 HIGH
BRAYAN DANIEL PAINTING 111 AVE SAN DIMAS    M00 HIGH
CARTER SLIDDING DOORS 946 CALLE AMANECER     M02 HIGH
CHAPMAN PAINTING SERVICES, INC 254 VISTA MARINA    M00 HIGH
CLEARVIEW SYSTEMS 2748 PENASCO     M01 HIGH
COASTAL REFINISHING COMPANY 647 CAMINO DE LOS MARES   M01 HIGH
COUNTY WIDE PAINTING 205 CALLE CORTEZ     M00 HIGH
D & R QUALITY COATINGS 307 SAN CARLOS    M00 HIGH
ENGINEERED SURFACE FINISHING 990 CALLE NEGOCIO     M02 HIGH
FONTANES, BRIAN 160 W AVENIDA RAMONA    M00 HIGH
GITANO PAINTING & PLASTERING 20 AVE SAN GABRIEL    M00 HIGH
HARNISH CUSTOM COATING 27 VIA APUESTO     M02 HIGH
JERRY L DAVIS PAINTING & WALLCOVERING 1012 VENEZIA     M02 HIGH
JNJ PAINTING 132 LA RONDA    M00 HIGH
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K.C. PAINTING & DECORATING 32 AVENIDA CRISTAL     M02 HIGH
KC PAINTING & DECORATING 32 AVENIDA CRISTAL     M02 HIGH
LUX, DAVE 2925 ESTANCIA     M01 HIGH
M.H. PACIFIC COATINGS, INC. 522 CALLE CUADRA     M01 HIGH
MERRILL'S PAINT/DECORATING CENTER, INC. 1420 N EL CAMINO REAL   M02 HIGH
MOORE PROFESSIONAL PAINTING 142 AVE. PRESIDIO     M00 HIGH
NATIVE WEAR INC DBA B & E PAINTING 1715 CALLE ALCAZAR     M00 HIGH
O'BRIEN INDUSTRIES, INC. 2405 S OLA VISTA    M00 HIGH
OUTSTANDING PAINTING 2845 PENASCO     M01 HIGH
PRO COAT PAINTING, INC. 417 CALLE GOMEZ     M00 HIGH
RAGS 2 RICHS 81 VIA MARBRISA     M02 HIGH
REDSTONE PAINTING COMPANY 22 VIA JENIFER     M02 HIGH
ROGER BLACKLER PAINTING 304 AVE DEL MAR APT #2  M00 HIGH
W & W PAINTING 2723 CALLE DEL COMERCIO UNIT B  M00 HIGH

(o) Botanical or Zoological Gardens and Exhibits

(p) Landscaping

ADRIAN'S GARDEN SERVICE 211 AVE SIERRA     M00 HIGH
ALEXANDER LANDSCAPE & MAINT 2959 BONANZA     M01 HIGH
ALI BOULDER ROCK LANDSCAPING & POOL, INC 3031 CALLE JUAREZ     M01 HIGH
ALL AMERICAN LAWN & GARDEN SERVICES 110 SIERRA     M00 HIGH
BARKSHIRE LASER LEVELING, INC 4007 CALLE MAYO     M01 HIGH
BEMUS LANDSCAPE, INC 1001 CALLE AMANECER     M02 HIGH
BURNS CONTRACT GARDENING & LANDSCAPING 5109 COSTA RUSTICO    M02 HIGH
CARILLO'S GARDENING & TREE SERVICE 124 PELAYO     M00 HIGH
COASTAL SURROUNDINGS 119 CRISTOBAL     M00 HIGH
COSTA VERDE LANDSCAPE 108 AVE LUCIA     M00 HIGH
CROSS LANDSCAPE CONSTRUCTION 510 CALLE BARANDA     M01 HIGH
CUSTOM IMAGES LANDSCAPE 102 VIA MONTE PICAYO    M02 HIGH
DIAZ LANDSCAPING 115 CALLE CAMPO     M02 HIGH
DIETZ AND SON LANDSCAPE 921 CALLE AMANECER UNIT D   M02 HIGH
DOVAN GARDENING 214 SONORA     M00 HIGH
EARTHWORKS LANDSCAPING 2749 PENASCO     M01 HIGH
FOREMAN LANDSCAPE DESIGN 814 EL BERRO    M02 HIGH
FRANCISCO LANDSCAPE 2613 S EL CAMINO REAL   M00 HIGH
GARDEN DESIGN BY CHRISTINEROSE 19 BURRIANA     M02 HIGH
GLEN'S LANDSCAPE & LIGHTING 116 AVE. SIERRA     M00 HIGH
GREENSCAPES 1046 CALLE RECODO     M02 HIGH
GREENTREE LANDSCAPE 147 W MARIPOSA     M00 HIGH
GREG'S LANDSCAPING 122 AVE DE LA GRULLA   M02 HIGH
JAVIER LLAMAS GARDENING 21 W CORNELIO     M00 HIGH
LALEH LANDSCAPING 114 DEL PLAYO    M00 HIGH
LANDSCAPE DESIGNS EXOTIC 337 VAQUERO     M01 HIGH
LEO MARTIN LANDSCAPE 341 AVENIDA VAQUERO     M01 HIGH
LITTLEPAGE LANDSCAPING 1437 N EL CAMINO REAL   M02 HIGH
MCLAUGHLIN LANDSCAPE CONSTRUCTION INC 1619 CALLE LAS BOLAS    M02 HIGH
NAVARRO'S LANDSCAPE 2705 S EL CAMINO REAL   M00 HIGH
OC GARDENING SERVICE 2937 BONANZA     M01 HIGH
OCEANSWEST DESIGN/LANDSCAPE, INC 2377 S EL CAMINO REAL #204D  M00 HIGH
OUTDOOR DECOR 6806 TERRAZA ESCONDIDO    M02 HIGH
PACIFIC COAST LANDSCAPE 333 CALLE DORADO     M02 HIGH
PARADISE DESIGNS, INC 1395 CALLE AVANZADO     M03 HIGH
PEDRO'S GARDENING 117 LOMA LANE    M00 HIGH
PEREZ GARDENING & MAINTENANCE SERVICE 224 AVE PELAYO     M02 HIGH
PUCCINELLI LANDSCAPE DESIGN 112 CALLE BELLA LOMA    M02 HIGH
RAFAEL RUIZ LANDSCAPE 11 CALLE PROSPERO     M01 HIGH
RAFAEL RUIZ LANDSCAPING 11 CALLE PROSPERO     M01 HIGH
RAULS LANDSCAPE & TREE SERVICE 1052 CALLE DEL CERRO    M02 HIGH
RC LANDSCAPE CONSTRUCTION, INC 115 E LOBOS MARINOS    M00 HIGH
SALVADORS LANDSCAPE 605 CALLE CANASTA     M01 HIGH
SOUTH COAST GARDENING SERVICE 1610 CALLE VALLE     M02 HIGH
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TENAYAMOON LANDSCAPE DESIGN 207 AVENIDA DE LA GRULLA   M00 HIGH
TIERRA LINDA LANDSCAPE & DESIGN 2517 COSTERO MAGESTUOSO    M02 HIGH
TONI'S GARDENING 103 LA RONDA    M00 HIGH
TRENT LANDSCAPE MAINTENANCE 2432 CORSO RIO    M01 HIGH
TROPICAL CREATION 2709 VIA LADO     M01 HIGH
WEST COAST LANDSCAPE 8 CORTE ARBERTURA    M02 HIGH
WEST COAST LANDSCAPE 8 CORTE ARBERTURA    M02 HIGH
WOLFE LANDSCAPE SERVICES INC. 1010 CALLE CORDILLERA #104    M02 HIGH

(q) Nurseries, Greenhouses and Florist

ALOHA FLOWERS, LLC 1041 AVENIDA PICO UNIT A   M02 HIGH
FLORAS GARDEN DBA KABLOOM 707 N EL CAMINO REAL   M00 HIGH
FLOWER CO OF SAN CLEMENTE 647 CAMINO DE LOS MARES   M00 HIGH
FLOWERS & FRIENDS 1844 N EL CAMINO REAL   M01 HIGH
JENSEN'S PLANT & GARDEN  MANAGEMENT 119 AVE SANTA INEZ    M01 HIGH
KIMBERLY'S FLOWERS 2320 S EL CAMINO REAL   M00 HIGH
KRISTA'S DOWNTOWN FLOWERS 111 AVE DEL MAR    M00 HIGH
MAI'S FLOWERS 56 PASEO VERDE    M02 HIGH
ORGANIC DESIGNS BY AGGELIGE 111 W AVE PALIZADA    M00 HIGH
SAN CLEMENTE FLORIST, INC. 170 AVE. DEL MAR    M00 HIGH
SEARS ESSENTIALS GARDEN SHOP 550 CAMINO DE ESTRELLA    M01 HIGH
THE GARDEN ROOM 103 CALLE SOL     M02 HIGH
THE VINE'S LEAF 801 VIA SUERTE #102    M02 HIGH

(r) Golf Courses, Parks and Other Recreational Areas/Facilities

PACIFIC GOLF CLUB 200 LA PATA    M03 HIGH
RANCHO SAN CLEMENTE TENNIS & FITNESS 111 VISTA MONTANA    M02 HIGH
SHORE CLIFF GOLF COURSE 501 AVENIDA VAQUERO     M01 HIGH
TALEGA GOLF CLUB GOLF COURSE 990 AVE TALEGA     M01 HIGH

(s) Cemeteries

(t) Pool and Fountain Cleaning

ACTION POOL SERVICE & REPAIRS 88 CALLE SOL     M02 HIGH
ALDERETE POOLS 63 VIA PICO PLAZA    M02 HIGH
AQUA SCAPES POOLS & SPAS, INC 321 CALLE FELICIDAD     M02 HIGH
BILL'S POOL SUPPLY & SERVICE 103 CALLE CAMPO     M02 HIGH
CLASSIC BLUE POOL SERVICE 311 AVE PALIZADA UNIT B   M00 HIGH
CRYSTAL COVE POOLS & SPAS 33 VIA GARONA     M02 HIGH
INNOVATIVE POOL PRODUCTS, LLC 924 CALLE NEGOCIO     M02 HIGH
PLUMERIA POOLS 2837 RIACHUELO     M01 HIGH
QUICKTIME POOL & SPA 209 CALLE DEL JUEGO    M02 HIGH
SAN CLEMENTE POOL AND SPA WORKS 1311 N EL CAMINO REAL   M02 HIGH
SERENITY POOLS & SPAS, INC. 6806 TERRAZA ESCONDIDO    M02 HIGH
SIMPLY POOLS 2402 CALLE AQUAMARINA     M02 HIGH
THE POOLICE POOL & SPA SERVICES 2621 CANTO ROMPEOLAS    M02 HIGH

(u) Marinas

(v) Portable Sanitary Services

(w) Building Material Retailers and Storage

A2 CONSTRUCTION 1220 AVE DE LA ESTRELLA   M02 HIGH
BELMAR CONSTRUCTION, INC 2730 CAMINO CAPISTRANO     M01 HIGH
BLAIR CONSTRUCTION 921 CALLE AMANECER UNIT D   M02 HIGH
BRUCE HARMON CONSTRUCTION 324 LOS MOLINOS    M02 HIGH
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BT SHEET METAL, INC 701 AVE COLUMBO     M00 HIGH
CALIFORNIA DELUXE WINDOWS INDUSTRIE, INC 212 AVENIDA VAQUERO UNIT E   M01 HIGH
CDM CALIFORNIA DIVERSIFIED 919 AMANECER     M02 HIGH
COMMERCIAL WATERPROOFING SYSTEMS, INC 216 AVE FABRICANTE #111    M02 HIGH
CUSTOM WOOD INTERIORS 1504 AVE ESTRELLA UNITS B,C,D   M02 HIGH
DECKADE 1520 CALLE VALLE     M02 HIGH
DENAULT'S HARDWARE 535 N EL CAMINO REAL   M00 HIGH
DKL CONSTURCTION SERVICES 806 AVE PICO     M02 HIGH
DOOLEY'S CUSTOM CABINETS 150 LOS OBREROS    M02 HIGH
DUNHAM CONSTRUCTION INC 800 S EL CAMINO REAL   M00 HIGH
ERIC J. BERGER CONSTRUCTION 2450 S OLA VISTA    M00 HIGH
EURO CLASSIC STONE INC., 1309 CALLE AVANZADO     M03 HIGH
EWING IRRIGATION PRODUCTS,INC 1270 PUERTA DEL SOL   M02 HIGH
GUARDIAN RAINGUTTERS 5013 CAMINO ESCOLLO     M01 HIGH
IMPERIAL SPRINKLER SUPPLY INC 140 AVE NAVARRO     M02 HIGH
INSLEY CONSTRUCTION 2122 S EL CAMINO REAL UNIT D M00 HIGH
INTERIOR WOODCRAFT 921 CALLE AMANECER UNIT B   M02 HIGH
JAMES L. GLOVER GENERAL CONTRACTOR 103 1/2 AVE DEL MAR   M00 HIGH
JOHNSON CUSTOM CONSTRUCTION 2878 CAMPO RASO    M02 HIGH
KEVIN BEARD CABINETS 153 LOS OBREROS    M02 HIGH
KLA SHEET METAL 2445 S OLA VISTA    M00 HIGH
LOWE'S HIW, INC.  #1050 907 AVE. PICO     M02 HIGH
LUCCO CUSTOM CONSTRUCTION 616 S EL CAMINO REAL UNIT G17 M03 HIGH
MIKE GROVER CONSTRUCTION 120 AVE. SAN DIEGO    M00 HIGH
MJR CONSTRUCTION 266 AVENIDA VICTORIA UNIT A   M00 HIGH
MOEN WOODWORKS, INC. 1506 AVE ESTRELLA UNIT A   M02 HIGH
MORRIS & SON CONSTRUCTION 940 CALLE AMANECER SUITE J M02 HIGHMORRIS & SON CONSTRUCTION 940 CALLE AMANECER SUITE J   M02 HIGH
OCEAN PACIFIC SHEETMETAL,INC 1506 N AVENIDA DE LA ESTRELLA  M02 HIGH
PCH SHEET METAL & AIR  CONDITIONING, INC 118 CALLE LOS MOLINOS    M02 HIGH
PETE FOWLER CONSTRUCTION SERVICES, INC 927 CALLE NEGOCIO UNIT G   M02 HIGH
PETER DRILLING & CONTR, INC 1519 CALLE VALLE     M02 HIGH
RIVIERA BUILDING & DESIGN, INC 154 AVENIDA VICTORIA     M00 HIGH
RON DWINNELL TRUCKING 1523 ESTRELLA     M02 HIGH
S.C. SHORELINE CONSTRUCTION INC. 630 S EL CAMINO REAL   M00 HIGH
SAN CLEMENTE SUPPLY 122 LOS MOLINOS    M02 HIGH
SAN CLEMENTE WOODWORKING 131 AVE. NAVARRO     M02 HIGH
SAYER & SONS CONTRUCTION 2377 S EL CAMINO REAL   M00 HIGH
SOLIS CORE INSTALLATION 611 AVENIDA VAQUERO     M01 HIGH
SORENSON CABINETS 151 LOS MOLINOS    M02 HIGH
SOUTH COAST DIST. CO. 309 LOS MOLINOS    M02 HIGH
SOUTH COAST FLOORING 620 CAMINO DE LOS MARES UNIT B M01 HIGH
SOUTH COAST LIGHTING & DESIGN 1391 CALLE AVANZADO     M03 HIGH
SOUTH COAST LIGHTING DESIGN INC 1391 CALLE AVANZADO     M03 HIGH
STEVE JULIUS CONSTRUCTION,  INC. 230 CALLE PINTORESCO     M02 HIGH
TITAN CONSTRUCTION 108 W EL PORTAL    M00 HIGH
WOHLFARTH CONSTRUCTION / SAN CLEMENTE GLASS 3303 S EL CAMINO REAL   M00 HIGH
YEILDING CONSTRUCTION 1617 S OLA VISTA    M00 HIGH
YOUNG BUILDERS 3007 ROSALINDA     M01 HIGH

(x) Animal Facilities

4 HAPPY PAWS 2891 CALLE HERALDO     M01 HIGH
AUSSIE PET MOBILE 1211 PUERTA DEL SOL #120  M02 HIGH
AVENIDA ANIMAL HOSPITAL 1513 N EL CAMINO REAL   M02 HIGH
CAMINO VETERINARY CLINC 620 CAMINO DE LOS MARES   M01 HIGH
CAMP BOW WOW 220 CALLE PINTORESCO     M02 HIGH
CRITTERS PET GROOMING 266 CALLE PINTORESCO     M02 HIGH
DOGGIE WOOLKER 1607 AVENIDA SALVADOR     M00 HIGH
DUNKIN DOGGIES 1637 CALLE LAS BOLAS    M02 HIGH
L. A. DOGGY STYLE 1348 FELIPE     M01 HIGH
MIKE'S PET CARE 211 W MARQUITA     M00 HIGH
PACIFIC COAST VETERINARY HOSPITAL 1242 PUERTO DEL SOL   M02 HIGH
PAWS 504 VIA DESEO     M00 HIGH
PAWS & CLAWS 653 CAMINO DE LOS MARES   M01 HIGH
PAWS PET RESORTS CORPORATION 1285 PUERTA DEL SOL   M02 HIGH
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PETS PLUS 415 AVE. PICO     M02 HIGH
PICO VETERINARY CLINIC 415 AVE PICO     M02 HIGH
PUTTIN ON THE DOG 3351 CALLE LA VETA    M01 HIGH
REPTROPOLIS 1502 N EL CAMINO EAL   M02 HIGH
SAID AND DONE / PAWSABILITIES 2922 CABALLISTA DEL NORTE   M01 HIGH
SAN CLEMENTE VETERINARY HOSPITAL 1833 S EL CAMINO REAL   M00 HIGH
SUPER CRITTER SITTER 262 DEL GADO ROAD   M01 HIGH
TALEGA ANIMAL HOSPITAL 995 AVE PICO     M02 HIGH
THE PET PALACE 802 AVENIDA PICO UNIT P & O M02 HIGH
VETERINARY HOUSECALLS 1499 CALLE ALCAZAR     M00 HIGH
VIP PET SPA 810 S EL CAMINO REAL   M00 HIGH
WILD ANIMAL SUPPLIES 831 VIA SUERTE #106-3F    M02 HIGH

(y) Power Washing Services

SEASIDE MAINTENANCE, INC 105 CALLE LOS MOLINOS    M02 HIGH

(z) Other Sites and Sources With a History of Un-Authorized Discharges

A BETTER GLASS COMPANY 1521 CALLE VALLE     M02 HIGH
ADVANCE ELECTRIC 400 S EL CAMINO REAL UNIT D M00 HIGH
ADVANCED MP TECHNOLOGY 1010 CALLE SOMBRA     M02 HIGH
ALGODON MOTEL 135 ALGODON     M00 HIGH
ALVES SURFBOARDS 3304 AVE DEL PRESIDENTE    M00 HIGH
ALWAYS INN SAN CLEMENTE BED & BREAKFAST 177 AVE CABRILLO     M00 HIGH
ASTRODECK INC 950 AMANECER     M02 HIGH
AXIS RESTORATION SERVICES 1030 CALLE CORDILLERA     M02 HIGH
BEACH CITIES REFURISHING 258 DEL GADO ROAD   M01 HIGH
BEACH PLUMBING, INC 241 CALLE PINTORESCO     M02 HIGH
BERKEY WELDING 1520.5 CALLE VALLE     M02 HIGH
BILL METZGER PLUMBING 542 N EL CAMINO REAL   M00 HIGH
BILLMAR TECHNOLOGY INC 1027 CALLE TREPADORA     M02 HIGH
BIONORICA LLC #2 903 CALLE AMANACER #110    M02 HIGH
BIONORICA, LLC 946 CALLE AMANECER UNIT D   M02 HIGH
BIOSITE INCORPORATED 1035 CALLE AMANECER     M02 HIGH
BLUE WATER OF CALIFORNIA 1508 CALLE VALLE     M02 HIGH
BOOTH ELECTRIC 423 VAQUERO     M01 HIGH
BRAD BASHAM SURFBOARDS 209 LOS MOLINOS    M02 HIGH
BRIAN POWERS CONSTRUCTION DBA 3T INC 1046 CALLE RECODO UNIT D   M02 HIGH
BRISA DE SAN CLEMENTE 711 S EL CAMINO REAL   M00 HIGH
BUDGET LODGE/PREMIER INN 2002 S EL CAMINO REAL   M00 HIGH
BURGE CORPORATION 981 CALLE NEGOCIO     M02 HIGH
CABANA HOLDINGS, INC DBA SIGN CLEMENTE 944 CALLE AMANECER UNIT D   M02 HIGH
CALIBER ELECTRONICS, INC. 1031 CALLE TREPADORA     M02 HIGH
CALIFORNIA LIFESTYLES 840 CAMINO DE LOS MARES   M01 HIGH
CALIFORNIA LIFESTYLES 2 836 CAMINO DE LOS MARES   M01 HIGH
CALIFORNIA PROPERTY RESTORATION 1311 CALLE AVANZADO     M02 HIGH
CAMPBELL ELECTRIC 1030 CALLE SOMBRA     M02 HIGH
CAPISTRANO LABS, INC 1010 CALLE RECODO     M02 HIGH
CARLE H. SUDAKOFF &  ASSOCIATES 1001 CALLE RECODO     M02 HIGH
CARMELO MOTEL 3619 S EL CAMINO REAL   M00 HIGH
CAROLYN'S CLEANING 1502 N EL CAMINO REAL UNIT E M02 HIGH
CARRILLO INDUSTRIES INC 990 AMANECER     M02 HIGH
CASA DE LOS ALAMOS - BED & BREAKFAST 2022 LOS ALAMOS    M00 HIGH
CASA TROPICANA BED & BKFST INN 610 VICTORIA     M00 HIGH
CASABLANCA INN 1615 N EL CAMINO REAL   M02 HIGH
CATALYST SHOP 1755 N EL CAMINO REAL   M02 HIGH
CATCH SURFBOARD CO, LLC 1060 CALLE NEGOCIO UNIT E   M02 HIGH
CENTERPOINT DEVELOPMENT 1001 CALLE NEGOCIO     M02 HIGH
CHELU SURFBOARD GLASSING, INC 1027 CALLE TREPADORA     M02 HIGH
CHEYENNE MOON 259 AVENIDA DEL MAR #5   M00 HIGH
CMC FABRICATORS, INC 1020 NEGOCIO     M02 HIGH
CMI/COMPOSITE MANUFACTURING  INC 970 AMANECER     M02 HIGH
COGENT DIAGNOSTIC LABS INC. 931 CALLE NEGOCIO     M02 HIGH
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COLE SURFBOARDS 129 CALLE LOS MOLINOS    M02 HIGH
COLLECTIVE TECHNOLOGIES, INC 160 CALLE DE INDUSTRIAS    M02 HIGH
COMFORT SUITES 3701 S EL CAMINO REAL   M00 HIGH
CONNOLLY CO, J HYDRO PRODUCTS CO 1030 CALLE CORDILLERA     M02 HIGH
CONSOLIDATED CONTRACTING  SERVICES INC 181 AVE LA PATA SUITE #200  M02 HIGH
CONTROLLED CONTAMINATION SERVICES 123 CALLE SOMBRA UNIT H   M02 HIGH
COOLBREAZE BOARDWORKS 1307 CALLE VALLE     M02 HIGH
CREATIVE BIOMEDICS, INC. / S & J MEDICAL 924 CALLE NEGOCIO     M02 HIGH
CUSTOM CRAFT 124 LOS MOLINOS    M02 HIGH
C-VU MOTEL-7 2415 S EL CAMINO REAL   M00 HIGH
D.C. PLUMBING, INC. 1023 CALLE SOMBRA UNIT J   M02 HIGH
DAUM TOOLING, INC 134 LOS MOLINOS    M02 HIGH
DAYS INN 1301 N EL CAMINO REAL   M02 HIGH
DE VORE PACKAGING INC. 1010 CALLE CORDILLERA #107    M02 HIGH
DEWEY WEBER SURFBOARDS / WEBER SPORTS 1321 CALLE VALLE     M02 HIGH
DEWEY'S TV & HOME APPLIANCE 1542 N EL CAMINO REAL   M02 HIGH
DIJISYS, INC. 211 AVENIDA DEL MAR    M00 HIGH
DISCOUNT WATER SPORT 930 CALLE NEGOCIO UNIT E   M02 HIGH
DISTRIBUTION SYSTEMS INT'L INC (D.S.I.) 236 CALLE PINTORESCO     M02 HIGH
DOHENY BOARD CENTER 201 CALLE DE LOS MOLINOS   M00 HIGH
DOHNEY PLUMBING, INC 1311 CALLE AVANZADO     M03 HIGH
DOTSON CONSTRUCTION & PLUMBING 240 AVENIDA VICTORIA     M00 HIGH
ED STEWART & ASSOCIATES INC 1000 CALLE NEGOCIO     M02 HIGH
EL CIELO 1006 EL CAMINO REAL   M00 HIGH
EL RANCHO MOTEL 2341 S EL CAMINO REAL   M00 HIGH
ELITE CLEANING, INC 1238 PUERTA DEL SOL   M02 HIGH
ENGLISH MOTEL 2727 S EL CAMINO REAL M00 HIGHENGLISH MOTEL 2727 S EL CAMINO REAL   M00 HIGH
EXILE SKIMBOARDS, LLC 1060 CALLE NEGOCIO     M02 HIGH
FILGER MFG 133 CAL DE INDUSTRIAS   M02 HIGH
FINE SIGNS & DESIGN 114-A LOS MOLINOS    M02 HIGH
FIRED UP SAN CLEMENTE 143 AVE GRANADA     M00 HIGH
FIVE DOG NIGHT 638 CAMINO DE LOS MARES UNIT H130-600 M01 HIGH
FLOW MASTER, LLC 226 CALLE PINTORESCO     M02 HIGH
GARWOOD LABORATORIES INC 143 CALLE IGLESIA     M02 HIGH
GEM & I PRODUCTS, INC 620 CAMINO DE LOS MARES   M01 HIGH
GENOFI, LLC 1030 CALLE CORDILLERA #107    M02 HIGH
GHETTO HOUSE GLASSING 207 CALLE LOS MOLINOS    M02 HIGH
GLENNS WELDING 1520 CALLE VALLE     M02 HIGH
GODDESS CO-OP 1006-C S EL CAMINO REAL   M00 HIGH
GRAPE 142 CALLE LOS MOLINOS    M02 HIGH
GREENWALL PLUMBING & HEATING 528 N EL CAMINO REAL   M00 HIGH
GROUNDED ELECTRIC 1327 CALLE AVANZADO     M03 HIGH
HAMPTON INN & SUITES 2481 S EL CAMINO REAL   M00 HIGH
HANKE ENTERPRIZES, INC 1031 CALLE RECODO     M02 HIGH
HAROLD'S APPLIANCE 212 N EL CAMINO REAL   M00 HIGH
HENCH MFG. INC 1510 ESTRELLA AVENIDA UNIT D  M02 HIGH
HEY CUT IT OUT 136 CALLE DE LOS MOLINOS UNIT A M02 HIGH
HOGAN SURFBOARDS 213 CALLE DE LOS MOLINOS   M02 HIGH
HOLIDAY INN 111 S AVE ESTRELLA    M02 HIGH
HURST & SIEBERT 2377 S EL CAMINO REAL   M00 HIGH
HW PRODUCTS, LLC 1031 CALLE RECODO     M02 HIGH
HYDROGLAS 207 LOS MOLINOS    M02 HIGH
IMAGES IN FOIL, INC. 232 AVENIDA FABRICANTE     M03 HIGH
IMMUTOPICS INC 929 CALLE NEGOCIO UNIT A   M02 HIGH
INTERSECT PARTNERS LLC 1120 CALLE CORDILLERA #102    M02 HIGH
JACKSON HOLE DEVELOPMENT 110 E EL PORTAL    M00 HIGH
JARVIS RESTORATION 1393 CALLE AVANZADO     M02 HIGH
JOINT TECHNOLOGIES LTD 1046 CALLE RECODO     M02 HIGH
JOURNAL CONCEPTS,INC 191 AVE LA PATA    M02 HIGH
JRK LLC, COUNTRY INN 35 VIA PICO PLAZA    M02 HIGH
KAYSEN SURF DESIGNS 216 LOS MOLINOS    M02 HIGH
KCB INCORORATED DBA: IMAGE MAKERS 1031 CALLE RECODO     M02 HIGH
KELCOURT PLASTICS, INC 1000 RECODO     M02 HIGH
KLINGS PLUMBING 2810 CAMINO CAPISTRANO UNIT C   M02 HIGH
KUI CO. INC 266 PINTORESCO     M02 HIGH
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ATTACHMENT 2
City of San Clemente Commercial Facility Inventory

07/01/07 - 06/30/08

Name Street 
Number Prefix Street Name Watershed Priority

LA PLANT PERFORMANCE, INC. 224 CALLE PINTORESCO     M02 HIGH
LA VISTA INN MOTEL 2435 S EL CAMINO REAL   M00 HIGH
LESNESKI MORTUARY 640 S EL CAMINO REAL   M00 HIGH
LEXANE, INC. / ROSEHAVEN 309 CALLE SANDIA     M02 HIGH
MALASH GARDENS 3106 SOMBREADO     M01 HIGH
MARIPOSA BIOTECNOLOGY INC 1235 PUERTA DEL SOL   M02 HIGH
METAL EFFECTS 107 RICON COURT    M02 HIGH
MFG PLASTICS 150 LOS OBRENOS    M02 HIGH
MICRO PRECISION GRINDING & LAPPING 1023 SOMBRA     M02 HIGH
MILLER IRON WORKS 1321 CALLE VALLE     M02 HIGH
MISSION PLUMBING & HEATING 1100 S EL CAMINO REAL   M00 HIGH
MOSTLY MANTELS 114 CALLE DE LOS MOLINOS   M02 HIGH
NATIONAL GOLF MARATHON DBA GOLFTEAM, INC 630 S EL CAMINO REAL   M00 HIGH
NEUROPTICS, INC 1130 CALLE CORDILLERA     M02 HIGH
NEW VISION TECHNOLOGIES, INC 1130 CALLE CORDILLERA UNIT A   M02 HIGH
NEWVO, INC. 109 S EL CAMINO REAL   M00 HIGH
NICHOLS INSTITUTE DIAGNOSTICS 1311 CALLE BATIDO     M02 HIGH
NOVA STRUXX, LLC 130 CALLE IGLESIA #B    M02 HIGH
PACIFIC CORNERSTONE DEVELOPMENT, INC. 243 VIA RANCHO     M00 HIGH
PACIFIC HOME WORKS 510 N AVENIDA DE ESTRELLA   M02 HIGH
PACIFIC PACKAGING MACHINERY 1284 PUERTA DEL SOL   M02 HIGH
PACIFIC SHORE INVESTORS 101 W MARQUITA     M00 HIGH
PACIFICOAST AMBULATORY SURGICENTER 665 CAMINO DE LOS MARES SUITE #100C M01 HIGH
PAC-WEST MICROELECTRONICS 946 CALLE AMANACER     M02 HIGH
PARTTRENDS, INC 931 CALLE NEGOCIO UNIT H   M02 HIGH
PINACOL, INC 1387 CALLE AVANZADO     M03 HIGH
PLANTLIFE INC 1031 CALLE RECODO M02 HIGHPLANTLIFE., INC 1031 CALLE RECODO     M02 HIGH
PLASTICS DEVELOPMENT CORP. 960 CALLE NEGOCIO     M02 HIGH
PORTER HOUSE HOMES, INC 150 LOS OBREROS    M02 HIGH
PRECISION PCB PRODUCTS 942 CALLE AMANECER     M02 HIGH
PRO-CUT CONVERTING 920 CALLE NEGOCIO UNIT D   M02 HIGH
QPC FIBER OPTIC, INC 915 CALLE AMANECER, UNIT F   M02 HIGH
RACING OPTICS, INC. 1218 PUERTA DEL SOL   M02 HIGH
RAINBOW SANDALS INC 326 LOS MOLINOS    M02 HIGH
RANDALL BOONE SIGN & LIGHTING SERVICE 919 CALLE AMANCER     M02 HIGH
RAYDON, INC 1327 CALLE AVANZADO     M03 HIGH
REGENESIS BIOREMEDIATION PRODUCTS 1011 CALLE SOMBRA     M02 HIGH
REYNARD CORPORATION 1020 SOMBRA     M02 HIGH
RIFFE INTERNATIONAL, INC 1214 PUERTA DEL SOL   M02 HIGH
ROBERT JACOBY ELECTRIC 208 AVENIDA VICTORIA UNIT C   M00 HIGH
ROBERTO MARTINEZ INC. 1234 PUERTA DEL SOL   M02 HIGH
ROHAN & SONS, INC 244 PINTORESCO     M02 HIGH
RON'S BACKHOE SERVICE 1610 CALLE VALLE     M02 HIGH
ROSEHAVEN 203 CALLE DEL JUEGO    M02 HIGH
ROX MEDICAL 150 CALLE IGLESIA     M02 HIGH
SADDLEBACK MEMORIAL CENTER AUXILIARY 654 CAMINO DE LOS MARES   M01 HIGH
SADDLEBACK MEMORIAL MEDICAL PHYSICAL 1300 AVE VISTA HERMOSA    M02 HIGH
SAN CLEMENTE BEACH TRAVELODGE 2441 S EL CAMINO REAL   M00 HIGH
SAN CLEMENTE GARAGE DOOR 1506 ESTRELLA UNIT G   M02 HIGH
SAN CLEMENTE HOTEL 110 DEL MAR #114   M00 HIGH
SAN CLEMENTE INN 2600 AVE DEL PRESIDENTE    M00 HIGH
SAN CLEMENTE MOTOR LODGE 2222 S EL CAMINO REAL   M00 HIGH
SAN CLEMENTE SURFBOARDS BY PAUL CARTER 2208 S EL CAMINO REAL   M00 HIGH
SAN CLEMENTE VILLAS 660 CAMINO DE LOS MARES   M01 HIGH
SAN CLEMENTE'S LITTLE INN BY THE SEA 1819 S EL CAMINO REAL   M00 HIGH
SC SHEET METAL HTG & A/C 1520 CALLE VALLE     M02 HIGH
SCARMARDO ELECTRIC 415 AVENIDA VAQUERO     M01 HIGH
SCHOTT GAS SYSTEMS 150 CALLE IGLESIA     M02 HIGH
SCHUUR METALS, INC 919 CALLE AMANECER     M02 HIGH
SEA HORSE RESORT 602 AVE VICTORIA     M00 HIGH
SEACORE INDUSTRIAL 107 RINCON COURT    M02 HIGH
SEAVIEW CARE HOME 2825 CALLE GUADALAJARA     M01 HIGH
SHAW'S CARPETS, INC 135 VICTORIA     M00 HIGH
SIGNS BY CREATIONS UNLIMITED 1323 CALLE VALLE     M02 HIGH
SIGRIST ENT INC 144 CALLE DE LOS MOLINOS   M02 HIGH
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ATTACHMENT 2
City of San Clemente Commercial Facility Inventory

07/01/07 - 06/30/08

Name Street 
Number Prefix Street Name Watershed Priority

SNOWPURE, LLC 130 CALLE IGLESIA     M02 HIGH
SO. COAST FASHION JEWELRY MFG 990 NEGOCIO     M02 HIGH
SOLUTIONS ENVIRONMENTAL 38 OPTIMA     M02 HIGH
SOUTH BAY TECHNOLOGY, INC 1120 VIA CALLEJON     M02 HIGH
SOUTH COAST RADIOLOGICAL MEDICAL GROUP 654 CAMINO DE LOS MARES   M01 HIGH
SOUTH COUNTY MOLD & TOOLING 1510 AVENIDA DE LA ESTRELLA   M02 HIGH
SOUTHSHORE PLUMBING / RAPTOR PLUMBING 1506 N AVE ESTRELLA    M00 HIGH
SSY & AT INTERNATIONAL, INC. 940 CALLE AMANECER     M02 HIGH
STAYBRIGHT ELECTRIC 940 CALLE NEGOCIO     M02 HIGH
STREUTER TECHNOLOGIES 208 AVENIDA FABRICANTE     M02 HIGH
SUNEDISON 1130 CALLE CORDILLERA     M02 HIGH
SUPERSTIX 1321 CALLE VALLE UNIT A&B   M02 HIGH
SURF BOARDS BY VELZY 9 AVE SAN GABRIEL    M00 HIGH
SURF MORE PRODUCTS INC 250 PINTORESCO     M02 HIGH
SWIFT ENGINEERING, INC. 1141 VIA CALLEJON     M02 HIGH
T. PATTERSON SURFBOARDS,INC. 1425 LOS OBREROS LANE   M02 HIGH
TENDER TOUCH ELDER CARE 2942 CALLE GRANDE VISTA    M01 HIGH
TERRY SENATE SURFBOARDS 208 LOS MOLINOS    M00 HIGH
TESSIE'S PLACE 2 T&N GUTZ, INCORPORATE 249 CALLE EMPALME     M02 HIGH
THE SURFING GROUP 950 CALLE AMANECER     M02 HIGH
TNT WELDING & FABRICATING, INC 1527 CALLE VALLE     M02 HIGH
TOOLANDER ENGINEERING, INC 1110 CALLEJON      M02 HIGH
TOOLING INNOVATIONS 944 CALLE AMANECER     M02 HIGH
TRADE WIND MOTEL 2001 S EL CAMINO REAL   M00 HIGH
TRI ALL 3 SPORTS 931 CALLE NEGOCIO     M02 HIGH
UNICHEM INDUSTRIES INC 1100 CORDILLERA     M02 HIGH
UNIQUE LIGHTING & POWER 718 CALLE DIVINO M01 HIGHUNIQUE LIGHTING & POWER 718 CALLE DIVINO     M01 HIGH
URETHANE ENGINEERING BUNKER CORP 960 CALLE AMANECER     M02 HIGH
USGI MEDICAL, INC 1140 CALLE CORDILLERA     M02 HIGH
VICTORIA SKIMBOARDS, INC 207 CALLE LOS MOLINOS    M02 HIGH
VILLA DEL MAR 612 AVE VICTORIA     M00 HIGH
WCR FABRICATORS, INC 136 CALLE DE LOS MOLINOS   M02 HIGH
WORLD CORE SURF BLUE HAWAII SURF, INC 151 AVE DEL MAR    M00 HIGH
XYZ PRECISION MANUFACTURING 931 CALLE NEGOCIO     M02 HIGH
YESTECH, INC 1317 CALLE AVANZADO     M03 HIGH
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ATTACHMENT 3 
Map of HOA areas within the City 
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ATTACHMENT 4 
Summary of Restaurant Inspection Results for San Clemente (Inspections conducted by 

the Orange County Health Care Agency) 
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San Clemente Restaurant Inspection Violations
(as noted by OCHCA)

FACILITY_NAME ACTIVITY_DATE VIOLATION_CODE SITE_ADDRESS DESCRIPTION VIOLATION_DESCRIPTION
9 STYLE SUSHI 2/14/2008 FC64 102 AVENIDA VICTORIA STE E RESTAURANT UNDER 31 PERSONS NPDES ‐ Maintenance Records: Lack of/ not Current
BAJA FRESH MEXICAN GRILL 8/6/2007 FC61 979 AVENIDA PICO STE A RESTAURANT 31‐60 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
EDIBLE ARRANGEMENTS 9/17/2007 FC61 305 S EL CAMINO REAL STE 102 SUPERMARKET UNDER 2000 SQ FT NPDES ‐ Refuse Containers/Trash Bin Enclosure
ICHIBIRI #2 1/24/2008 FC61 1814 N EL CAMINO REAL  RESTAURANT 101‐150 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
JAMBA JUICE #903 6/11/2008 FC61 638 CAMINO DE LOS MARES STE H‐160 RESTAURANT UNDER 31 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
KULTURED KITCHEN, THE 2/7/2008 FC61 360 CAMINO DE ESTRELLA RESTAURANT UNDER 31 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
LA COCINA DE RICARDO 7/12/2007 FC61 401 S EL CAMINO REAL RESTAURANT 31‐60 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
LAS GOLONDRINAS #5 1/14/2008 FC64 400 CAMINO DE ESTRELLA STE B RESTAURANT UNDER 31 PERSONS NPDES ‐ Maintenance Records: Lack of/ not Current
LAS GOLONDRINAS #5 1/14/2008 FC62 400 CAMINO DE ESTRELLA STE B RESTAURANT UNDER 31 PERSONS NPDES ‐Washing Mat/Filter/Trash Bin Parking/Street
MELTING POT, THE 3/26/2008 FC61 647 CAMINO DE LOS MARES STE A126 RESTAURANT 151‐200 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
MELTING POT, THE 3/26/2008 FC64 647 CAMINO DE LOS MARES STE A126 RESTAURANT 151‐200 PERSONS NPDES ‐ Maintenance Records: Lack of/ not Current
MULLIGANS SPORT BUNKER 1/3/2008 FC64 1401 CALLE VALLE  RESTAURANT 31‐60 PERSONS NPDES ‐ Maintenance Records: Lack of/ not Current
NEW MANDARIN GARDEN 9/24/2007 FC61 111 W AVENIDA PALIZADA  RESTAURANT 61‐100 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
PARTIDAS BAKERY 2/7/2008 FC61 362 CAMINO DE ESTRELLA  RETAIL BAKERY UNDER 2000 SQ FT NPDES ‐ Refuse Containers/Trash Bin Enclosure
RALPHS GROCERY COMPANY #015 1/16/2008 FC61 638 CAMINO DE LOS MARES STE B SUPERMARKET 30000+ SQ FT NPDES ‐ Refuse Containers/Trash Bin Enclosure
RALPHS GROCERY COMPANY #221 3/31/2008 FC61 903 S EL CAMINO REAL  SUPERMARKET 6000‐29999 SQ FT NPDES ‐ Refuse Containers/Trash Bin Enclosure
RIB TRADER 1/29/2008 FC61 911 S EL CAMINO REAL  RESTAURANT 61‐100 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
RIB TRADER 1/29/2008 FC64 911 S EL CAMINO REAL  RESTAURANT 61‐100 PERSONS NPDES ‐ Maintenance Records: Lack of/ not Current
RIB TRADER 1/29/2008 FC60 911 S EL CAMINO REAL  RESTAURANT 61‐100 PERSONS NPDES ‐ Improper oil/ Grease Disp Parking /Street
SCHLEPPYS ON THE BEACH 8/16/2007 FC61 250 AVENIDA CALAFIA  RESTAURANT UNDER 31 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
SHORE CLIFFS GOLF COURSE 8/9/2007 FC61 501 AVENIDA VAQUERO  RESTAURANT 61‐100 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
SONOMA RESTAURANT & WINE BAR 2/7/2008 FC61 376 CAMINO DE ESTRELLA  RESTAURANT 31‐60 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
STARBUCKS COFFEE #670 1/31/2008 FC61 638 CAMINO DE LOS MARES  RESTAURANT UNDER 31 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
SUBWAY #14209 1/31/2008 FC61 638 CAMINO DE LOS MARES STE H170 RESTAURANT UNDER 31 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
TACO BELL 2/25/2008 FC61 918 S EL CAMINO REAL  RESTAURANT 61‐100 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
TOGOS/BASKINS ROBBINS 8/6/2007 FC61 979 AVENIDA PICO STE C RESTAURANT 31‐60 PERSONS NPDES ‐ Refuse Containers/Trash Bin Enclosure
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SECTION 10, Illegal Discharges / Illicit Connections 
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10.0    Illegal Discharges / Illicit Connections (ID/IC) 
 
Since illegal discharges and illicit connections (ID/IC) can be a significant source of pollutants to 
the storm drain system, the City’s LIP details a comprehensive program for detecting, 
responding to, investigating, and eliminating these types of discharges and/or connections in an 
efficient manner.    
 
10.1 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that facilitate the detection of ID/ICs: 
 

• Field and facility staff assists with the identification of ID/ICs by reporting any potential 
sources as part of their daily activities.  

• Inspectors assist with the distribution of public education materials that provide phone 
numbers and encourage the reporting of spills. 

• Construction inspectors and Environmental Staff proactively identify current or potential 
sources of illegal discharges from construction sites. 

• City inspectors assist with the identification of actual or threatened illegal discharges 
from industrial, commercial and residential areas. 

• The City has established and advertised phone numbers to receive water pollution 
complaints and incident information.  

o Water Quality Section  (949) 361-6143 
o 24-hour Utilities Hotline (949) 366-1553 

• The City also advertises the countywide 24-hour bilingual water pollution complaint 
hotline (714) 567-6363 and website complaint form (www.ocwatersheds.com) through 
the distribution of the countywide public education materials.  The City coordinates with 
the County when complaints are received. 

 
10.2 Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the general categories shown in the table below: 
 
Type of Material Number of Complaints / Incidents 
Hydrocarbons 22 
Inorganic Compounds 16 
Metals 0 
Nutrients 0 
Organic Compounds 3 
Discharge Exceptions 0 
Pathogens and Coliforms 1 
Wastewater* 163 
Pesticides 0 
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Type of Material Number of Complaints / Incidents 
Sediment 83 
Trash and Debris 76 
Miscellaneous 42 
Total Number of Incidents 406 
*NOTE: In this context, “wastewater” includes primarily urban runoff, and does not necessarily 
refer to sanitary sewer issues. 
 
10.3 Dry Weather Water Quality Monitoring 
 
In addition to receiving monitoring results from the County of Orange Environmental Resources 
Section sampling in response to AB411 provisions, the City also samples a number of locations 
within the watershed for a host of constituents.  It was originally anticipated that the results of 
such monitoring would be useful tools for the ID/IC program.  However, due to the duration of 
time required for laboratory protocols and reporting, the City is finding that the results are not 
necessarily applicable in terms of discharge investigation unless data supports a chronic 
condition.  However, sampling personnel do contact Environmental Staff immediately when in 
the field if visual or physical parameters are indicative of potentially unlawful activity upstream.     
 
10.4 Spill Response Procedures 
 
The Environmental Section relies upon the expertise of the City Maintenance and Utilities Staff 
as spill responders.  All incidents are reported first to the Utilities Division for immediate spill 
response, and efforts are then coordinated with Environmental Staff.  If a situation is deemed an 
emergency, Utilities will immediately contact the Fire Department, Orange County 
Environmental Health, or other agency as necessary for assistance.  In all cases, recordkeeping 
and enforcement may be referred to the Environmental Section. 
 
10.5 Water Pollution Incident Summary  
 
The City of San Clemente’s inspectors and authorized inspectors undertake enforcement 
activities according to the City’s adopted Storm Water Runoff Control Ordinance and the 
countywide accompanying Enforcement Consistency Guide.  As provided for in the Enforcement 
Consistency Guide, when selecting enforcement options, the City’s Inspectors ensure that 
violations of a similar nature are subjected to similar types of enforcement remedies.  
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule.  The table below summarizes 
the number and types of enforcement actions conducted in FY07-08, and a list with more details 
is included as Attachment 1.  
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Type of Enforcement Total 

Educational Letter (EL) 0 

Notice of Noncompliance (NON) 197 

Cease and Desist Order(CDO) 0 

Issuance of Citation (IOC) 152 

Other (Verbal Warnings) 39 

  

 

Administrative remedies to surface water quality violations appear to be working.  With few 

exceptions, Environmental staff rarely responds to repetitive violators.  The exceptions generally 

consist of rogue businesses that are not reflective of the industry, mobile businesses such as pet 

washes and auto detailing, and businesses that are known for evading business licensing 

requirements such as landscapers and certain construction trades.  Generally, the City will seek 

out these businesses and escalate administrative enforcement until compliance is achieved.  A 

compilation of the incidents responded to in FY 2007-08 is included as Attachment 1.  
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CITY OF SAN CLEMENTE 

WATER POLLUTION INCIDENT RESPONSE SUMMARY FY07-08 
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2007-0326 7/3/2007 NOTICE OF NON-COMPLIANCE
ENV2007-0334 7/5/2007 NOTICE OF NON-COMPLIANCE Advised to: 1. Install BMPs.  2. Install secondary 

containment for the portable toilet.
ENV2007-0308 7/6/2007 $100 ADMIN CITATION ISSUED
ENV2007-0328 7/10/2007 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue until FULL containment of 

wash water is achieved.  2. Implement proper BMPs 
for containment of all wash water.

ENV2007-0327 7/10/2007 NOTICE OF NON-COMPLIANCE Advised to:  1. Clean the grease and protect the storm 
drain.  2. Pick up the trash and place it in the proper 
bin.  3. Place grease bins in a fully enclosed area.

ENV2007-0329 7/11/2007 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue ALL discharges to the 
MS4.  2. Implement proper BMPs.

ENV2007-0331 7/12/2007 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue ALL discharges to the 
MS4.  2. Implement proper BMPs.

ENV2007-0330 7/12/2007 VERBAL WARNING
ENV2007-0309 7/12/2007 $100 ADMIN CITATION ISSUED Advised to install BMPs, clean the street, and protect 

the storm drain.
ENV2007-0335 7/17/2007 NOTICE OF NON-COMPLIANCE Advised to: 1. Discontinue all discharges to the MS4.  

2 I l t BMP t k fl id f2. Implement proper BMPs to keep fluids form 
reaching the MS4.

ENV2007-0310 7/18/2007 $100 ADMIN CITATION ISSUED Advised to: 1. Discontinue all discharges to the MS4.  
2. Discontinue all hosing down of material from the 
location.  3. Remove sand from the gutter.  4. 
Implement proper required construction BMPs at all 
times during construction.

ENV2007-0311 7/19/2007 $500 ADMIN CITATION ISSUED Advised to:  1. Discontinue all discharges to the MS4.  
2. Keep BMPs in place at all times.

ENV2007-0332 7/23/2007 NOTICE OF NON-COMPLIANCE Advised to discontinue ALL hosing and cleaning that 
discharges material into the MS4.

ENV2007-0333 7/30/2007 NOTICE OF NON-COMPLIANCE
ENV2007-0321 7/31/2007 $100 ADMIN CITATION ISSUED Advised to contain the job site, recover water and 

dispose of it in the proper manner. Protect the storm 
drain system.

ENV2007-0337 7/31/2007 NOTICE OF NON-COMPLIANCE
ENV2007-0338 8/1/2007 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain the job site.  2. Recover an 

dispose of wash water.  3. Clean the street.  4. Protect 
the storm drain.

ENV2007-0352 8/8/2007 NOTICE OF NON-COMPLIANCE Advised to clean the street, maintain erosion control 
devises and protect the storm drain inlet.

ENV2007-0341 8/11/2007 NOTICE OF NON-COMPLIANCE
ENV2007-0339 8/14/2007 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  

2. Implement proper required construction BMPs at all 
times during construction activities.

ENV2007-0322 8/14/2007 $100 ADMIN CITATION ISSUED Advised to:  1. Discontinue all dewatering of vaults 
that does not follow the protocol outlined in AT&T's 
dewatering program submitted Tuesday and approved 
by the City of San Clemente.

ENV2007-0354 8/14/2007 NOTICE OF NON-COMPLIANCE
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2007-0360 8/15/2007 $100 ADMIN CITATION ISSUED Advised to:  1. Store all food & grease in covered , 

protected location with secondary containment.  2.  
Remove all solid waste from refuse enclosure floor 
and dispose of in compliance with state and county 
health regulations.  3.  Properly clean and pick up 
back area of all litter.  4. Remove all grease residual 
and food stains from back walkways, stairs and refuse 
enclosure floor in compliance with the City's Water 
Quality Ordinance.

ENV2007-0323 8/15/2007 $100 ADMIN CITATION ISSUED Advised to install proper BMPs, contain the job site, 
and protect the storm drain system.

ENV2007-0340 8/15/2007 NOTICE OF NON-COMPLIANCE Advised to:  1. Have all solid waste cleaned & 
removed in accordance to the county health 
regulations by Monday August 15, 2007.  2. Obtain 
more frequent pickups or another refuse bin if needed 
to avoid the situation in the future.

ENV2007-0343 8/15/2007 NOTICE OF NON-COMPLIANCE Advised to recover wash water and dispose of water in 
the proper manner.

ENV2007 0324 8/17/2007 $100 ADMIN CITATION ISSUED Ad i d t l t h i di t lENV2007-0324 8/17/2007 $100 ADMIN CITATION ISSUED Advised to clean up concrete wash immediately an 
adjacent gutter area.

ENV2007-0325 8/20/2007 $100 ADMIN CITATION ISSUED Advised to contain the job site, protect the storm drain 
system and install BMPs for the sand, mixer and toilet.

ENV2007-0348 8/20/2007 VERBAL WARNING Advised to: 1. Discontinue all cleaning that discharges 
any material into the MS4.

ENV2007-0345 8/21/2007 NOTICE OF NON-COMPLIANCE Advised to:  1. Clean enclosure area.  2. Keep the 
trash bin lids closed.  3. Install secondary containment 
& protection from the weather.

ENV2007-0342 8/22/2007 NOTICE OF NON-COMPLIANCE
ENV2007-0344 8/22/2007 NOTICE OF NON-COMPLIANCE Advised to make repairs to avoid further harm to the 

environment and fax a copy of the repair bills.
ENV2007-0346 8/23/2007 NOTICE OF NON-COMPLIANCE Advised to contain or recover the wash water and 

dispose of the wash water properly.  Protect the storm 
drain system.

ENV2007-0347 8/27/2007 NOTICE OF NON-COMPLIANCE Advised to: 1. Discontinue all discharges to the MS4.  
2. Implement proper BMPs.

ENV2007-0351 8/29/2007 NOTICE OF NON-COMPLIANCE
ENV2007-0353 8/29/2007 $100 ADMIN CITATION ISSUED Advised to maintain BMPs.  Protect the storm drain 

system.  Clean up.
ENV2007-0349 8/31/2007 $100 ADMIN CITATION ISSUED Advised to implement BMPs, protect the storm drain 

system, and clean the street / storm drain system.

ENV2007-0350 8/31/2007 $200 ADMIN CITATION ISSUED Advised to:  1. Provide wash out area.  2. Pick up 
cement and trash.  3. Remove trash from neighboring 
properties.  4. Clean cement as promised last week.  
5. Protect the storm drain system and beach area.

ENV2007-0363 9/6/2007 $200 ADMIN CITATION ISSUED
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ENVIRONMENTAL
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ENV2007-0355 9/6/2007 $100 ADMIN CITATION ISSUED Advised to:  1. Clean all material from the small area 

drain in front of the location without any further 
discharges to the MS4.  2. Implement proper BMPs for 
the automotive repair business.

ENV2007-0356 9/6/2007 NOTICE OF NON-COMPLIANCE Advised to:  1. Remove all oil stainage from ground in 
compliance with state and local regulations of water 
quality and supply proof of containment.  2. Remove 
and discontinue contaminants in recycling bin or 
contact CR&R for other options.  3. Cover, remove, or 
properly store. all chemicals, old tires, auto parts, 
engines, inoperative vehicles & metals.

ENV2007-0362 9/7/2007 NOTICE OF NON-COMPLIANCE
ENV2007-0361 9/7/2007 $500 ADMIN CITATION ISSUED Advised to discontinue ALL discharges of ANY 

material into the MS4.
ENV2007-0365 9/11/2007 $200 ADMIN CITATION ISSUED Advised to remove/clean solid waste from refuse 

enclosure floor & place properly in the solid waste bins 
provided by the city by Wednesday, Sept. 12th, 2007 
at 3pm.

ENV2007-0357 9/13/2007 NOTICE OF NON-COMPLIANCE
ENV2007 0358 9/13/2007 $100 ADMIN CITATION ISSUED Ad i d t 1 Cl t h bi lid 2 Pi k t hENV2007-0358 9/13/2007 $100 ADMIN CITATION ISSUED Advised to:  1. Close trash bin lids.  2. Pick up trash 

from the ground, in and around the trash enclosure.  
3. Schedule clean up for cleaning of enclosure and 
behind Suite #A and #E.

ENV2007-0359 9/14/2007 $100 ADMIN CITATION ISSUED Advised to:  1. Contain the job site.  2. Implement 
BMPs.  3. Install a wash out area.  4. Protect the 
storm drain system.

ENV2007-0375 9/17/2007 VERBAL WARNING Advised to:  1. Increase trash service.  2. Pick up trash 
and place trash in the trash bin.

ENV2007-0366 9/17/2007 $200 ADMIN CITATION ISSUED Advised to contain the job site, protect the storm drain, 
clean the street, and increase BMPs.

ENV2007-0367 9/18/2007 NOTICE OF NON-COMPLIANCE
ENV2007-0368 9/19/2007 $100 ADMIN CITATION ISSUED
ENV2007-0369 9/19/2007 $200 ADMIN CITATION ISSUED
ENV2007-0370 9/19/2007 $500 ADMIN CITATION ISSUED
ENV2007-0374 9/20/2007 $100 ADMIN CITATION ISSUED
ENV2007-0371 9/20/2007 $500 ADMIN CITATION ISSUED Advised to:  1. Contain the job site.  2. Clean prior to 

leaving the job.  3. Recover and dispose of the 
discharge.  4. Protect he storm drain system.

ENV2007-0372 9/20/2007 VERBAL WARNING Advised to:  1. Contain the job site.  2. Protect the 
Storm Drain System.  3. Refer to the information 
provided by water quality.

ENV2007-0373 9/20/2007 VERBAL WARNING
ENV2007-0376 9/24/2007 NOTICE OF NON-COMPLIANCE Advised to:  1. Implement BMPs.  2. Contain the job 

site.  3. Add secondary containment for the portable 
toilet.  4. Use a proper licensed hauler with the City of 
San Clemente.

ENV2007-0379 9/25/2007 NOTICE OF NON-COMPLIANCE Advised to install secondary containment and 
protection from the weather required for the storage of 
grease.
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ENV2007-0377 9/25/2007 $200 ADMIN CITATION ISSUED Advised to:  1. Contain the job site.  2. Protection for 

the storm drain system need to be modified to protect 
the storm drain.

ENV2007-0378 9/25/2007 $100 ADMIN CITATION ISSUED Advised to:  1. Close lids to trash bin.  2. Place trash in 
proper bins.  3. Clean trash enclosure area.  4. Install 
secondary containment and weather protection for the 
grease bins. 5. Call for time line and inspection.

ENV2007-0381 9/26/2007 $100 ADMIN CITATION ISSUED Advised to:  1. Immediately remove container from site 
and discontinue to place containers & haul solid waste 
from within the city limits.  2. Obtain city business 
license by 10/03/07 by 3:00pm or fines from $100 - 
$1000 or legal action.

ENV2007-0380 9/26/2007 NOTICE OF NON-COMPLIANCE Advised to:  1. Install washout area.  2. Place trash in 
the proper bin.  3. Implement BMPs.

ENV2007-0382 9/29/2007 NOTICE OF NON-COMPLIANCE Advised to remove the vehicle from the street, make 
repairs to the vehicle to prevent further damage to the 
street and environment.  Call for inspections.

ENV2007 0439 10/3/2007 $200 ADMIN CITATION ISSUED (11/29/2007 09 15 ZC) Ad i d t 1 I di t lENV2007-0439 10/3/2007 $200 ADMIN CITATION ISSUED (11/29/2007 09:15 ZC) Advised to:  1. Immediately 
remove container from the job site and discontinue 
placement of containers and hauling solid waste within 
city limits.

ENV2007-0438 10/3/2007 $100 ADMIN CITATION ISSUED (11/29/2007 09:09 ZC)  Advised to:  1. Immediately 
remove container from job site and discontinue 
placement of containers and hauling solid waste within 
city limits.  2. Obtain a city business license by 
10/24/07 or fines imposed from $100.00 to $1,000.00 
or legal action by be requested.

ENV2007-0388 10/3/2007 $100 ADMIN CITATION ISSUED Advised to: 1. Install BMPs as per plan.  2. Clean 
street and sidewalk.  3. Protect neighboring properties.  
 4. Contain site.

ENV2007-0389 10/4/2007 $500 ADMIN CITATION ISSUED (11/27/2007 11:56 ZC) Advised to: 1. Implement 
proper required BMPs before performing any work.  2. 
Educate employees on all city, state and federal water 
quality codes and regulations.  3. Discontinue ALL 
discharges of ANY material to the MS4.

ENV2007-0390 10/8/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 12:04 ZC) Advised to:  1. Discontinue 
ALL discharges of construction / landscape material 
into the MS4.  2. Implement proper BMPs for 
construction / landscape work.

ENV2007-0391 10/9/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 12:09 ZC) Advised to:  1. Install BMPs.  2. 
Contain the job site.  3. Protect the storm drain system.

ENV2007-0394 10/10/2007 $100 ADMIN CITATION ISSUED (11/27/2007 12:27 ZC) Advised to:  1. Install BMPs.  2. 
Contain the job site.  3. Clean the street.  4. Protect 
the storm drain system.
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ENV2007-0392 10/10/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 12:16 ZC) Advised to:  1. Discontinue all 

discharges to the MS4.  2. Implement proper required 
BMPs.

ENV2007-0393 10/10/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 12:22 ZC) Advised to:  1. Contain the job 
site.  2. Implement BMPs.  3. Protect the storm drain 
system.

ENV2007-0399 10/11/2007 $200 ADMIN CITATION ISSUED (11/27/2007 14:08 ZC) Advised to:  1. Contain the job 
site.  2. Protect the storm drain system.

ENV2007-0396 10/11/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 13:37 ZC) Advised to:  1. Discontinue 
ALL discharges to the MS4.  2. Implement proper 
construction BMPs.

ENV2007-0397 10/11/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 13:57 ZC) Advised to discontinue ALL 
discharges to the MS4.

ENV2007-0437 10/11/2007 $100 ADMIN CITATION ISSUED (11/29/2007 08:52 ZC) Advised to:  1. Contain the job 
site.  2. Implement BMPs.  3. Protect the beach.  4. 
Install secondary containment for the portable toilet.

ENV2007-0398 10/11/2007 $500 ADMIN CITATION ISSUED (11/27/2007 14:02 ZC) Advised to:  1. Contain the job 
site.  2. Recover and dispose of the water.  3. Protect 
th t d i tthe storm drain system.

ENV2007-0395 10/11/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 13:20 ZC) Advised to:  1. Discontinue 
ALL discharges to the MS4.  2. Implement proper 
required BMPs.  3. Clean street and gutter of all saw 
cut material.

ENV2007-0383 10/12/2007 $100 ADMIN CITATION ISSUED (11/8/2007 15:07 EN) Advised to:
1. Contain runoff.  2. Protect the storm drain.  3. 
Increase BMPs as needed.

ENV2007-0400 10/12/2007 $100 ADMIN CITATION ISSUED (11/27/2007 14:16 ZC) Advised to:  1. Increase BMPs.  
 2. Protect the storm drain system.

ENV2007-0401 10/15/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 14:21 ZC) Advised to:  1. Install and 
maintain BMPs. Replace any broken erosion control 
devices.  2. Remove materials from the street and 
store on the job site.  3. Protect neighboring properties 
and the storm drain system.

ENV2007-0402 10/15/2007 $500 ADMIN CITATION ISSUED (11/27/2007 14:30 ZC) Advised to:  1. Implement 
BMPs.  2. Install a washout area.  3. Place trash in 
bins at the end of each work day.  4. Protect the storm 
drain system.

ENV2007-0403 10/15/2007 $200 ADMIN CITATION ISSUED (11/27/2007 14:36 ZC) Advised to:  1. Replace any 
broken erosion control devices.  2. Pick up trash at the 
end of each work day.

ENV2007-0404 10/15/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 14:42 ZC) Advised to:  1. Contain the job 
site.  2. Clean the street of paint chips prior to leaving 
the job site.

ENV2007-0405 10/16/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 15:01 ZC) Advised to:  1. Clean all oil / 
grease from the floor of the enclosure and sides of the 
container without further discharge to the MS4.  2. 
Install secondary containment for the waste grease / 
oil container.
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ENV2007-0406 10/16/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 15:07 ZC) Advised to:  1. Clean all oil / 

grease residual from the trash enclosure floor & other 
container without further discharge to the MS4.  2. 
Install secondary containment for the waste oil / 
grease container.

ENV2007-0408 10/16/2007 $100 ADMIN CITATION ISSUED (11/27/2007 15:19 ZC) Advised to:  1. Install BMPs.  2. 
Contain the job site.  3. Protect the storm drain system.

ENV2007-0409 10/17/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 15:25 ZC) Advised to:  1. Discontinue 
discharges to the MS4.  2. Implement BMPs.

ENV2007-0410 10/17/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 15:29 ZC) Advised to:  1. Discontinue all 
discharges to the MS4.  2. Implement required  BMPs.

ENV2007-0407 10/17/2007 $200 ADMIN CITATION ISSUED (11/27/2007 15:14 ZC) Advised to:  1. Contain the job 
site and protect the storm drain system.  2. Install 
BMPs.  3. Clean the street.

ENV2007-0443 10/18/2007 NOTICE OF NON-COMPLIANCE (11/29/2007 12:16 ZC) Advised to:  1.) Immediately 
remove container from the job site and discontinue to 
place containers and hauling solid waste from within 
it li itcity limits.

ENV2007-0412 10/18/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 15:54 ZC) Advised to:  1. Sweep and 
remove all sediment from the front and back of 
locations including the driveway, sidewalk, streets and 
gutter. 2. Implement proper required BMPs for the 
back slope cleared of vegetation.  3. Do not hose off 
any areas or allow any material to discharge further 
into the MS4.

ENV2007-0411 10/18/2007 $100 ADMIN CITATION ISSUED (11/27/2007 15:36 ZC) Advised to:  1. Contain the job 
site.  2. Recover wash water.

ENV2007-0414 10/22/2007 NOTICE OF NON-COMPLIANCE (11/27/2007 16:03 ZC) Advised to remove the vehicle 
from the street to permit further harm to the 
environment and damage to the street.  Make 
necessary repairs.

ENV2007-0441 10/23/2007 $500 ADMIN CITATION ISSUED (11/29/2007 09:31 ZC) Advised to:  1.) Discontinue the 
placement and hauling of solid waste containers for 
the sole purpose of hauling solid waste within city 
limits.

ENV2007-0440 10/23/2007 $500 ADMIN CITATION ISSUED (11/29/2007 09:25 ZC) Advised to:  1.) Immediately 
discontinue the placement and hauling of solid waste 
containers for the sole purpose of hauling solid waste 
within city limits.

ENV2007-0415 10/24/2007 $100 ADMIN CITATION ISSUED (11/27/2007 16:09 ZC) Advised to:  1. Maintain 
erosion control devices.  2. Install BMPs as per 
manufacturers specs.  3. Install secondary 
containment for the portable toilet.  4. Contain the job 
site.

ENV2007-0420 10/25/2007 $100 ADMIN CITATION ISSUED (11/28/2007 07:20 ZC) Advised to:  1. Install BMPs.  2. 
Contain the job site.  3. Protect the storm drain system.
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ENV2007-0417 10/25/2007 $100 ADMIN CITATION ISSUED (11/27/2007 16:21 ZC) Advised to discontinue to place 

containers and hauling solid waste from within city 
limits without obtaining the proper business license.

ENV2007-0442 10/26/2007 $500 ADMIN CITATION ISSUED (11/29/2007 09:37 ZC) Advised to:  1.) Immediately 
remove container from site discontinue to place 
containers and haul solid waste from within city limits.

ENV2007-0418 10/29/2007 $100 ADMIN CITATION ISSUED (11/27/2007 16:28 EN) 1. Immediately remove 
container from site and discontinue to place 
containers and hauling waste from within city limits.

ENV2007-0386 10/30/2007 NOTICE OF NON-COMPLIANCE (11/8/2007 15:32 EN) Advised to:
1. Remove solid waste from ground and place in a 
proper solid waste container.

ENV2007-0384 10/30/2007 NOTICE OF NON-COMPLIANCE (11/8/2007 15:14 EN) Action Created
Advised to discontinue all discharges of any material 
to the MS4.

ENV2007-0385 10/30/2007 NOTICE OF NON-COMPLIANCE (11/8/2007 15:25 EN) Advised to:
1. Install BMPs site containment 2. Clean street to 
t d i i l t ( t t th t d i ) 3 I t llstorm drain inlet (protect the storm drain) 3. Install 

washout 4. Install toilet containment 5. Protect the 
storm drain inlet.

ENV2007-0422 10/30/2007 NOTICE OF NON-COMPLIANCE (11/28/2007 08:23 ZC) Advised to:  1. Discontinue 
ALL discharges to the MS4.  2. Fix or replace the hose.

ENV2007-0421 10/30/2007 NOTICE OF NON-COMPLIANCE (11/28/2007 08:18 ZC) Advised to discontinue ALL 
discharges to the MS4.

ENV2007-0387 10/31/2007 NOTICE OF NON-COMPLIANCE (11/8/2007 15:50 EN) Advised to:
1. Discontinue all discharges to the MS4.

ENV2007-0413 11/2/2007 VERBAL WARNING (11/27/2007 16:05 EN) 1. Sweep area prior to flow 2. 
Direct flow away from dirt/sediment areas 3. Protect 
Catch basin inlets.

ENV2007-0423 11/2/2007 $100 ADMIN CITATION ISSUED
ENV2007-0419 11/2/2007 $100 ADMIN CITATION ISSUED (11/27/2007 16:34 EN) Remove solid waste from 

ground and place in proper refuse bin/container by 
Monday, Nov 5, 8am

ENV2007-0416 11/3/2007 $500 ADMIN CITATION ISSUED (11/27/2007 16:17 EN) 1. Discontinue all discharges 
to the MS4 2. Implement proper required BMPs for 
construction 3. Discontinue hosing down.

ENV2007-0424 11/5/2007 $100 ADMIN CITATION ISSUED
ENV2007-0444 11/6/2007 $200 ADMIN CITATION ISSUED (11/29/2007 15:20 EN) 1. Increase BMPs to protect 

the storm drain system 2. Install BMPs for storm drain 
inlet 3. Contain job site 4. Install concrete wash out 5. 
Pick up trash at end of day 6. Install BMPs for area 
drain to prevent discharges.

ENV2007-0448 11/6/2007 $200 ADMIN CITATION ISSUED (11/29/2007 15:57 EN) 1. Implement BMPs 2. Protect 
the storm drain 3. Remove construction materials 4. 
Install washout.
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ENV2007-0445 11/7/2007 $500 ADMIN CITATION ISSUED (11/29/2007 15:30 EN) 1. Install BMPs 2. Pick up 

trash 3. Remove fuel containers/drums from dirt & 
place in contained area as per BMP 4. Clean v-ditch 5. 
Move inoperative vehicle to work area with BMPs

ENV2007-0449 11/7/2007 $100 ADMIN CITATION ISSUED (11/29/2007 16:04 EN) 1. contain site and clean street 
2. Obtain city business license by 5:00pm today or 
fines from $100-$1000 or legal action

ENV2007-0447 11/8/2007 $500 ADMIN CITATION ISSUED (11/29/2007 15:50 EN) Take action to prevent spills, 
close shoot, clean street

ENV2007-0450 11/8/2007 NOTICE OF NON-COMPLIANCE (11/29/2007 16:14 EN) 1. Contain site 2. Protect the 
storm drain 3. Recover and dispose of properly.

ENV2007-0446 11/8/2007 NOTICE OF NON-COMPLIANCE (11/29/2007 15:41 EN) 1. Completely remove and 
properly dispose of all waste grease and other liquids 
stored outdoors on the property 2. Remove all 
floormats, mop buckets, as well as all food solid waste 
located outdoors on the property 3. Remove all grease 
from floor from all back areas of location 4. Remove 
all cooking devices/tools/charcoals .etc. from back of 
l tilocation

ENV2007-0427 11/12/2007 VERBAL WARNING
ENV2007-0426 11/13/2007 VERBAL WARNING (11/28/2007 08:57 EN) 1. Remove sand from street 2. 

Implement required BMPs.
ENV2007-0430 11/13/2007 VERBAL WARNING (11/28/2007 09:26 EN) 1. Discontinue all discharges 

to the MS4 2. Implement proper required BMPs

ENV2007-0425 11/14/2007 NOTICE OF NON-COMPLIANCE (11/28/2007 08:52 EN) 1. Discontinue all discharges 
to the MS4 2. Implement proper required BMP's

ENV2007-0429 11/14/2007 NOTICE OF NON-COMPLIANCE (11/28/2007 09:19 EN) 1. Discontinue all discharges 
to the MS4 2. Implement required BMPs

ENV2007-0428 11/14/2007 VERBAL WARNING (11/28/2007 09:14 EN) 1. Discontinue all discharges 
to the MS4 2. Implement proper BMPs

ENV2007-0432 11/19/2007 NOTICE OF NON-COMPLIANCE (11/28/2007 14:59 EN) Advised to: 1. Discontinue all 
discherges to the MS4 2. Implement proper required 
BMPs.

ENV2007-0434 11/20/2007 VERBAL WARNING (11/28/2007 15:45 EN) Advised to fix filtration system 
as to not allow discharges to the MS4.

ENV2007-0435 11/20/2007 NOTICE OF NON-COMPLIANCE (11/28/2007 15:53 EN)  Advised to discontinue all 
discharges to the MS4.

ENV2007-0436 11/20/2007 NOTICE OF NON-COMPLIANCE (11/28/2007 15:59 EN) Advised to discontinue all 
discharges to the MS4.

ENV2007-0476 11/28/2007 NOTICE OF NON-COMPLIANCE (12/21/2007 08:20 EN) 1. Install washout for cement 
2. Install BMPs protecting the storm drain system 3. 
Clean street 4. Clean sidewalk 5. Do not hose 
materials into street

ENV2007-0481 11/28/2007 $100 ADMIN CITATION ISSUED (12/21/2007 09:11 EN) 1. Protect the storm drain  2. 
Use the dry method when cleaning the street or 
remove and dispose of the washwater
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ENV2007-0475 11/28/2007 $100 ADMIN CITATION ISSUED
ENV2007-0473 11/29/2007 VERBAL WARNING
ENV2007-0474 11/29/2007 NOTICE OF NON-COMPLIANCE
ENV2007-0485 12/3/2007 VERBAL WARNING (12/21/2007 10:09 EN) 1. Discontinue all discharges 

to the ms4 2. Implement proper required BMPs

ENV2007-0483 12/3/2007 $100 ADMIN CITATION ISSUED (12/21/2007 09:40 EN) 1. Discontinue all discharges 
to the MS4 2. Implement prroper required BMPs

ENV2007-0486 12/3/2007 NOTICE OF NON-COMPLIANCE
ENV2007-0478 12/4/2007 VERBAL WARNING (12/21/2007 08:44 EN) 1. Discontinue all discharges 

to the MS4 2. Implement proper BMPs (required) to 
contain all material on site

ENV2007-0482 12/4/2007 VERBAL WARNING
ENV2007-0484 12/4/2007 NOTICE OF NON-COMPLIANCE (12/21/2007 10:01 EN) 1. Contain site 2. Maintain 

erosion control devices 3. Clean street
ENV2007-0479 12/4/2007 VERBAL WARNING (12/21/2007 08:51 EN) Remove all solid waste from 

location and wind blown refuse from surrounding 
areas and place in a proper solid waste container to 
b h l d b l l lid t h l lf h l dbe hauled by a legal solid waste hauler or self hauled 
to a legal landfill or transfer station

ENV2007-0468 12/4/2007 $500 ADMIN CITATION ISSUED (12/20/2007 14:33 EN) 1. Contain Site 2. reduce and 
dispose of wash water

ENV2007-0480 12/4/2007 NOTICE OF NON-COMPLIANCE (12/21/2007 09:03 EN) 1. Remove all debris from floor 
of refuse enclosure and place in refuse container 2. 
Maintain proper housecleaning of refuse enclosure at 
all times.

ENV2007-0463 12/5/2007 NOTICE OF NON-COMPLIANCE (12/20/2007 13:41 EN) 1. Clean area of material 
without further discharges 2. Discontinue all 
discharges to the ms4 3. Implemente proper required 
construction BMPs

ENV2007-0477 12/5/2007 NOTICE OF NON-COMPLIANCE (12/21/2007 08:31 EN) 1. Install BMPs 2. Clean street 
3. Protect the storm drain

ENV2007-0472 12/5/2007 NOTICE OF NON-COMPLIANCE (12/20/2007 15:53 EN) 1. Install BMPs protecting the 
storm drain inlet as per conversation (12-4-07) 2. 
Clean sidewalk and street 3. Clean storm drain

ENV2007-0471 12/5/2007 VERBAL WARNING (12/20/2007 15:09 EN) Clean street of all sediment by 
work days end everyday during construction or as 
needed

ENV2007-0470 12/5/2007 VERBAL WARNING (12/20/2007 14:50 EN) 1. Discontinue all discharges 
to the ms4 2. Implement proper required cleaning 
BMPs

ENV2007-0469 12/5/2007 VERBAL WARNING (12/20/2007 14:40 EN) 1. Implement proper required 
BMPs around all areas with a potential to discharge 
material to the MS4

ENV2007-0467 12/5/2007 $100 ADMIN CITATION ISSUED (12/20/2007 14:23 EN) 1. Protect the storm drain 2. 
Contain site 3. Clean the street
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ENV2007-0466 12/5/2007 $100 ADMIN CITATION ISSUED (12/20/2007 14:17 EN) 1. Maintain erosion control 

devices 2. Protect the storm drain 3. Clean the street

ENV2007-0464 12/5/2007 NOTICE OF NON-COMPLIANCE (12/20/2007 13:58 EN) 1. Clean entire area 2. 
Discontinue all discharges to the ms4 3. Implement 
proper required BMPs

ENV2007-0457 12/6/2007 NOTICE OF NON-COMPLIANCE (12/20/2007 11:12 EN) 1. Remove dust without further 
discharge to the MS4 2. Implement proper BMPs or 
remove all storage with a potential to discharge to the 
MS4

ENV2007-0462 12/6/2007 NOTICE OF NON-COMPLIANCE (12/20/2007 13:05 EN) 1. Discontinue all discharges 
to the MS4 2. Implement required BMPs

ENV2007-0452 12/10/2007 VERBAL WARNING
ENV2007-0459 12/10/2007 NOTICE OF NON-COMPLIANCE (12/20/2007 11:34 EN) 1. Install BMPs 2. Contain job 

site 3. Clean sidewalk and street
ENV2007-0456 12/10/2007 VERBAL WARNING
ENV2007-0458 12/11/2007 NOTICE OF NON-COMPLIANCE
ENV2007-0461 12/11/2007 NOTICE OF NON-COMPLIANCE
ENV2007 0460 12/12/2007 $500 ADMIN CITATION ISSUED (12/20/2007 11 43 EN) 1 I l t BMP 2 P t tENV2007-0460 12/12/2007 $500 ADMIN CITATION ISSUED (12/20/2007 11:43 EN) 1. Implement BMPs 2. Protect 

the storm drain 3. Contain job site
ENV2007-0451 12/13/2007 NOTICE OF NON-COMPLIANCE (12/20/2007 09:22 EN) 1. Clean effected area with dry 

absorb 2. Remove all dry absorb from public right of 
way 3. Pressure/Hot steram clean all stains from 
public right of way (ms4) with full containment of 
material by above mentioned date

ENV2007-0453 12/13/2007 VERBAL WARNING (12/20/2007 10:09 EN) Implement proper required 
BMPs for mobile auto detailing

ENV2007-0454 12/18/2007 NOTICE OF NON-COMPLIANCE (12/20/2007 10:33 EN) 1. Implement BMPs 2. Protect 
the storm drain 3. Clemente the street and contain site

ENV2007-0455 12/18/2007 NOTICE OF NON-COMPLIANCE (12/20/2007 10:47 EN) 1. Clean grease from ground 
2. Clean food waste from ground 3. Keep lids closed

ENV2007-0465 12/20/2007 NOTICE OF NON-COMPLIANCE (12/20/2007 14:09 EN) Discontinue all discharges into 
the MS4 from any/all cleaning practices taking place 
on site

ENV2008-0005 1/2/2008 NOTICE OF NON-COMPLIANCE Advised to contain the job site.  Clean the street after 
tracking occurs.  Protect the storm drain.

ENV2008-0006 1/2/2008 $100 ADMIN CITATION ISSUED Advised to contain the job site.  Recover wash water 
and dispose of it in the proper manner.  Protect the 
storm drain system.

ENV2008-0007 1/3/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install and maintain BMPs.  2. Clean 
the street to the inlet.  3. Contain the job site.  4. Add 
secondary containment for the portable toilet.

ENV2008-0009 1/4/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0008 1/4/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain the job site.  2. Install BMPs.  

3. Protect the storm drain system.  4. Recover and 
dispose of the wash water.
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0010 1/9/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain the job site.  2. Replace broken 

bags.  3. Clean the street.
ENV2008-0012 1/9/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Clean the dirt/mud from the street, curb 

& gutter.  2. Install BMPs protecting the properties on 
the job site.  3. Protect the storm drain system.

ENV2008-0011 1/9/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Replace any broken erosion control 
devices.  2. Clean the street and protect the storm 
drain system.

ENV2008-0027 1/9/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Discontinuing all discharges to the 
MS4.  2. Implement proper cleaning BMPs.

ENV2008-0002 1/10/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Protect the storm drain system. 2. 
Install BMPs.  3. Contain the job site.

ENV2008-0013 1/14/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0017 1/17/2008 NOTICE OF NON-COMPLIANCE Advised to discontinue all discharges into the MS4.  

Note that cleaning this material from the driveway in a 
manor that allows further discharge of material off the 
property constitutes a separate violation.

ENV2008 0016 1/17/2008 $500 ADMIN CITATION ISSUED Ad i d t 1 Cl th j b it f t tti tENV2008-0016 1/17/2008 $500 ADMIN CITATION ISSUED Advised to:  1. Clean the job site of cement cuttings at 
the storm drain inlet.  2. Install BMPs at the storm 
drain inlets and maintain BMPs.  3. Increase BMPs to 
protect the storm drain.

ENV2008-0015 1/17/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Maintain BMPs.  2. Protect the storm 
drain inlet.  3. Clean storm drain inlet from broken 
erosion control devices at the job site.

ENV2008-0014 1/17/2008 VERBAL WARNING Advised to maintain the sump pump in a manner that 
allows for only clean rain water to the discharge by 
developing a general maintenance plan to keep the 
sump pump vault clean and free of sediment and 
debris.

ENV2008-0018 1/18/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Make necessary repairs to prevent 
further damage to the environment.  2. Provide the city 
with repairs on the vehicle.

ENV2008-0019 1/18/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs.  2. Contain the job site.  
3. Protect the storm drain.  3. Clean the street.

ENV2008-0020 1/22/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0022 1/22/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs protecting containing the 

job site.  2. Install BMPs protecting the storm drain 
system.  3. Add or install secondary containment for 
toilet.  4. Clean street.

ENV2008-0021 1/23/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install containment at the low side of 
the plastic covering.  2. Install BMPs protecting the 
storm drain system.  3. Clean up the street.

ENV2008-0023 1/24/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Install BMPs.  2. Clean floor mats in 
floor sink so it does not drain to the storm drain.  3. 
Contain grease enclosure.  4. Close trash / grease lids.
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0024 1/28/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Maintain BMPs and replace any broken 

erosion control devices.  2.  Contain job site.  3. Install 
BMPs at the stock pile.

ENV2008-0028 1/30/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Discontinue all discharges off property 
into the MS4.  2. Implement proper construction BMPs 
for containment.

ENV2008-0025 1/30/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs.  2. Pick up trash.  3. 
Cover sand at the end of the day.  4. Install washout 
for cement.

ENV2008-0004 1/31/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs.  2. Move materials from 
street.  3. Contain job site.

ENV2008-0059 2/1/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs.  2. Protect the storm 
drain.  3. recover wash water and dispose of it in the 
proper manner.

ENV2008-0061 2/4/2008 $100 ADMIN CITATION ISSUED
ENV2008-0060 2/4/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Maintain BMPs.  2. Install BMPs in the 

street, protecting the storm drain.  3. Clean sidewalk 
and the street.

ENV2008-0062 2/6/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  
2 Cl ll di t t ki f Vi A d &2. Clean all sediment tracking from Via Andaremos & 
Tierra Grande by 3:00p.m. without the use of water or 
further discharge to the MS4.  3. Implement proper 
construction BMPs at all times during construction.

ENV2008-0063 2/7/2008 VERBAL WARNING
ENV2008-0074 2/7/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Discontinue hosing into the street and 

storm drain.  2. Protect the storm drain system.

ENV2008-0067 2/7/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs on the job site.  2. Install 
BMPs in the street.  3. Clean the street.

ENV2008-0066 2/7/2008 VERBAL WARNING Advised to:  1. Maintain refuse enclosure in a manner 
as to not allow overflow or discharge to the MS4.  2. 
Discontinue all cleaning practices that facilitate 
discharges to the MS4.

ENV2008-0064 2/7/2008 VERBAL WARNING
ENV2008-0068 2/7/2008 NOTICE OF NON-COMPLIANCE Advised to: 1. Maintain BMPs.  2. Cover dirt stock 

piles at the end of the day.  3. Pick up trash.  4. Install 
BMPs protecting the storm drain.

ENV2008-0077 2/7/2008 VERBAL WARNING Advised to:  1. Maintain refuse containers in a manner 
as to not allow refuse to discharge to the MS4.  2. Pick 
up all loose refuse on property.

ENV2008-0076 2/7/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Remove and sweep up all solid waste 
in and around refuse enclosure and dispose of 
properly.  2. Clean and remove all cooking grease that 
has deposited on and around the waste grease bin 
and dispose of properly.  3. Accomplish the above 
without any further discharge to the MS4.
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0069 2/7/2008 $500 ADMIN CITATION ISSUED Advised to:  1. Maintain BMPs.  2 Cover stock piles at 

the end of the day.  3. Clean the street protecting the 
storm drain.  4. Discontinue washing mud and tracking 
into the street.  5. Clean the street.

ENV2008-0070 2/7/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs.  2. Install BMPs at the 
storm drain for protection.  3. Install BMPs for 
materials in street.

ENV2008-0065 2/7/2008 VERBAL WARNING Advised to:  1. Maintain refuse enclosure in a manner 
that does not discharge to the MS4.  2. Pick up all 
loose trash.

ENV2008-0072 2/11/2008 $100 ADMIN CITATION ISSUED
ENV2008-0071 2/11/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain wash area using proper BMPs.  

 2. Dispose of wash water in the proper manner.

ENV2008-0044 2/11/2008 $200 ADMIN CITATION ISSUED (4/8/2008 16:33 EN) 1. Maintain BMP's 2. Clean dirt 
from street 3. Install BMP's protecting the storm drain.

ENV2008-0073 2/11/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain the job site and install BMPs.  
2 M i t i BMP t th t d i i l t2. Maintain BMPs at the storm drain inlet.

ENV2008-0040 2/12/2008 $200 ADMIN CITATION ISSUED (4/8/2008 15:55 EN) 1. Maintain BMP's and replace 
any broken erosion control devices 2. Install BMP's 
protecting storm drain 3. Clean street.

ENV2008-0075 2/13/2008 NOTICE OF NON-COMPLIANCE Advised to contain the job site and recover wash water 
and dispose of it in the proper manner.

ENV2008-0058 2/13/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0031 2/13/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs protecting the storm drain.  

 2. Install BMPs containing the job site.  3. Clean 
street.

ENV2008-0029 2/13/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs containing the job site.  2. 
Install BMPs protecting the storm drain system.

ENV2008-0030 2/13/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Clean the street.  2. Install BMPs at the 
job site and curb.  3. Install secondary containment for 
the toilet.

ENV2008-0033 2/15/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0036 2/15/2008 $500 ADMIN CITATION ISSUED
ENV2008-0034 2/15/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Dispose of water in the proper manner.  

 2. Protect the storm drain system.
ENV2008-0032 2/15/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain the job site.  2. Install BMPs to 

contain the job site.  3. Clean the alley protecting the 
storm drain.

ENV2008-0035 2/15/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Recover paint and water and dispose 
of it in the proper manner.  2. Take measures to 
protect the storm drain.

ENV2008-0039 2/19/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0038 2/19/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0037 2/19/2008 NOTICE OF NON-COMPLIANCE

Page 13 of 22

0035011



11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0041 2/21/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Maintain BMPs on the job site.  2. 

Install BMPs protecting the storm drain.  3. Contain 
the job site.  4. Clean mud from the street.

ENV2008-0042 2/23/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Protect the storm drain.  2. Recover 
and dispose of water water.  3. Obtain a business 
license from the City of San Clemente per SCMC 
5.04.020.

ENV2008-0045 2/25/2008 $100 ADMIN CITATION ISSUED
ENV2008-0057 2/25/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs.  2. Protect the storm 

drain.  3. Clean the street.
ENV2008-0056 2/25/2008 $500 ADMIN CITATION ISSUED
ENV2008-0046 2/25/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs.  2. Protect the street.  3. 

Clean the street.
ENV2008-0043 2/25/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs containing the job site.  2. 

Install BMPs protecting the street.  3. Install BMPs 
protecting the storm drain.  4.  Clean the street.

ENV2008-0047 2/26/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Clean the enclosure area of trash and 
grease.  2. Contain grease the grease container.  3. 
R th d f f th lRemove the grease, deep fryer from the enclosure.

ENV2008-0049 2/26/2008 NOTICE OF NON-COMPLIANCE Advised to discontinue all discharges to the MS4 from 
construction and/or cleaning activities.

ENV2008-0048 2/26/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Recover paint chips and wash water.  
2. Protect the street and storm drain.  3. Install BMPs.

ENV2008-0055 2/26/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs protecting the job site.  2. 
Install BMPs protecting the storm drain system.  3. 
Clean the mix from the storm drain system.  4. Do no 
part vehicles on BMPs.

ENV2008-0051 2/27/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  
2. Implement proper required construction BMPs.

ENV2008-0052 2/27/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Discontinue to deposit liquid paint into 
refuse containers.  2. Discontinue all discharges to the 
MS4.

ENV2008-0050 2/27/2008 NOTICE OF NON-COMPLIANCE Advised to: 1. Fix sink by 1:00p.m. or fines and water 
disconnect will be imposed.  2. Discontinue all 
discharges to the MS4.

ENV2008-0053 2/28/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  
2. Implement proper required construction BMPs.

ENV2008-0054 2/28/2008 $500 ADMIN CITATION ISSUED Advised to:  1. Discontinue all discharges to the MS4.  
2. Implement stronger BMP defense.

ENV2008-0079 3/3/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Clean refuse enclosure of all grease/oil 
and dry absorb without any discharge off of the 
property.  2. Remove all storage items from the 
enclosure other than waste grease container and 
refuse container.  3. Discontinue all discharges to the 
MS4.
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0080 3/4/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Complete clean all completely clean all 

cement/concrete from the MS4 without further 
discharge of any material.

ENV2008-0083 3/6/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  
2. Clean flowerbed, sidewalk and street of all 
discharged by 12:30 (1 hour) today.

ENV2008-0081 3/6/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs.  2. Contain the job site.  
3. Protect the storm drain system.

ENV2008-0082 3/7/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0114 3/7/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  

2. Implement proper required BMPs. 3. Obtain 
business license to operate legally within the city limits.

ENV2008-0084 3/10/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0111 3/11/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  

2. Implement proper required BMPs.
ENV2008-0085 3/11/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  

2. Clean and remove unlined wash out pit.  3. Sweep 
and clean gutter.

ENV2008 0112 3/11/2008 NOTICE OF NON COMPLIANCE Ad i d t 1 Di ti ll di h t th MS4ENV2008-0112 3/11/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  
2. Re-evaluate and strengthen BMP protection.

ENV2008-0110 3/12/2008 VERBAL WARNING
ENV2008-0086 3/13/2008 NOTICE OF NON-COMPLIANCE Advised to keep replace lid on the refuse waste 

grease container at all times as part of good 
housekeeping.

ENV2008-0003 3/13/2008 $100 ADMIN CITATION ISSUED
ENV2008-0087 3/13/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain the parking lot.  2. Recover 

wash water and dispose of properly.  3. Protect the 
storm drain.

ENV2008-0113 3/17/2008 VERBAL WARNING
ENV2008-0088 3/17/2008 $100 ADMIN CITATION ISSUED Advised to: 1. Discontinue all discharges to the MS4.  

2. Mop water can be disposed of in the sink or toilet of 
location.

ENV2008-0117 3/17/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Discontinue all discharges to the MS4.  
2. Contain all Wash water on the property.

ENV2008-0089 3/17/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Discontinue all discharges to the MS4.  
2. Contain all wash water on the property.

ENV2008-0090 3/18/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Remove all contaminated soils from the 
location.  2. Dispose of in a proper legal location.

ENV2008-0109 3/19/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges/dumping 
paint residuals into the MS4 oils.  2. Paint residuals 
must be disposed of in accordance with local, state 
and federal regulations.

ENV2008-0091 3/19/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  
2. Implement proper required BMPs at all times.
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0092 3/19/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  

2. Implement proper required BMPs when cleaning.

ENV2008-0093 3/19/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  
2. Contain all materials on site.

ENV2008-0096 3/25/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Contain the job site.  2. Increase BMPs 
to contain the site.  3. Clean the street. 4. Protect the 
storm drain.

ENV2008-0094 3/25/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs.  2. Maintain BMPs and 
replace any broken erosion control devices. 3. Pick up 
trash at the end of the day.

ENV2008-0095 3/25/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Cover dirt/gravel/sand piles at the end 
of each day.  2. Install BMPs protecting the storm 
drain.  3. Install secondary containment for the 
portable toilet.

ENV2008-0098 3/26/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs at the storm drain.  2. 
Protect the storm drain system.

ENV2008-0099 3/26/2008 $500 ADMIN CITATION ISSUED Advised to:  1. Discontinue storage of any materials on 
a public street / gutter.  2. Discharge all discharges to 
th MS4 3 C l ith ll t t f d l d l lthe MS4.  3. Comply with all state, federal and local 
hazardous material laws.  4. Implement proper 
required BMPs during any type of construction activity.

ENV2008-0097 3/26/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs protecting the storm drain.  
 2. Recover water and dispose of the water properly.

ENV2008-0100 3/27/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Pump or clear the mud into the grass.  
2. Discontinue pumping mud into the storm drain.  3. 
Protect the storm drain by increasing BMPs.

ENV2008-0101 3/27/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Install BMPs at the stock pile in the 
street. 2. Protect the storm drain, increase BMPs as 
needed.  3. Clean the street, use dry method or 
recovery system.

ENV2008-0108 3/27/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0102 3/28/2008 VERBAL WARNING Advised to contain the site, recover wash water and 

dispose of it in the proper manner.
ENV2008-0103 3/28/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Use a recovery system and dispose of 

the wash water properly.  2. Protect the storm drain.

ENV2008-0107 3/28/2008 VERBAL WARNING
ENV2008-0078 3/29/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Remove leaking vehicle from the 

street.  2. Fix or fully contain the leak.  3. Discontinue 
all discharges to the MS4.

ENV2008-0104 3/29/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Implement proper required BMPs on 
and around all construction material stowed in the 
front yard.

ENV2008-0131 3/29/2008 $100 ADMIN CITATION ISSUED
ENV2008-0105 3/31/2008 NOTICE OF NON-COMPLIANCE
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0128 4/1/2008 $500 ADMIN CITATION ISSUED Advised to:  1. Maintain BMPs.  2.  Clean the job site 

at the end of each day.
ENV2008-0127 4/1/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0125 4/1/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0129 4/1/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Maintain/replace any broken erosion 

control device.  2. Install BMPs protecting the rear V-
ditch and neighboring properties.  3. Protect the storm 
drain system.

ENV2008-0130 4/1/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Contain the job site.  2. Use a recovery 
system and dispose of the wash water properly.  3. 
Protect the storm drain system.

ENV2008-0126 4/2/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Check containers for oils prior to 
discharging or discarding into he trash bin.  3. Clean 
oil from the ground.  3. Add secondary containment 
and cover from the weather.

ENV2008-0123 4/3/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs.  2. Clean sidewalk.  3. 
Clean street. 4. Cover stock piles at the of the work 
day.

ENV2008-0124 4/3/2008 NOTICE OF NON-COMPLIANCE
ENV2008 0116 4/4/2008 $100 ADMIN CITATION ISSUED (5/15/2008 15 46 EN) 1 I di t l llENV2008-0116 4/4/2008 $100 ADMIN CITATION ISSUED (5/15/2008 15:46 EN) 1. Immediately remove all 

waste/litter from the ms4 2. Implement a program with 
staff to discourage this practice/problem 3. Keep 
refuse container lids closed when not in use.

ENV2008-0122 4/7/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Clean sidewalk.  2. Replace any broken 
erosion device used for site containment.  3. Contain 
site to avoid future discharges.

ENV2008-0121 4/7/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Replace any broken erosion control 
device (gravel bags).  2. Cover stock piles at the end 
of each day.  3. Install concrete wash out.  4. Protect 
the storm drain system.

ENV2008-0119 4/8/2008 $100 ADMIN CITATION ISSUED Advised to contain the job site and recover wash water 
and dispose of it properly.

ENV2008-0120 4/8/2008 $500 ADMIN CITATION ISSUED Advised to pump water into the planter area or 
dispose of water in the proper manner.  Protect the 
storm drain system.

ENV2008-0133 4/9/2008 $100 ADMIN CITATION ISSUED
ENV2008-0118 4/9/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Completely clean and remove all the 

saw cut material from the parking lot without further 
discharge to the MS4.  2. Discontinue cleaning paint 
brushes into the MS4.  3. Discontinue hosing down of 
any material into the MS4.  4. Implement required 
construction and cleaning BMPs at all times during 
these activities.

ENV2008-0139 4/10/2008 $500 ADMIN CITATION ISSUED Advised to:  1. Replace erosion control devices.  2. 
Pick up trash at the end of the day.  3. Install BMPs for 
mixer at the sidewalk. 4. Clean dirt & mud from the 
street in front of and down stream.  5. Protect the 
storm drain system.
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0136 4/10/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Increase BMPs to prevent tracking to 

Camino De Los Mares.  2. Clean street.  3. Install 
BMPs protecting the storm drain system.

ENV2008-0135 4/10/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Cover the dirt stock piles as indicated 
on the last citation.  2. Sweep/clean dirt from the 
sidewalk and street in front of the property.  3. Install 
BMPs for the neighboring property.

ENV2008-0134 4/10/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs.  2. Cover dirt stock piles 
after hours.  3. Clean sidewalk and neighbors 
driveway.

ENV2008-0141 4/11/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Contain the job site.  2. Recover water 
& dispose of properly.  3. Protect neighboring property.  
 4. Protect the storm drain system.

ENV2008-0145 4/17/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  
2. Implement required BMPs for auto detail.

ENV2008-0149 4/17/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0144 4/21/2008 VERBAL WARNING Advised to:  1. Contain job site.  2. Prevent paint from 

t i th t d i 3 P t t d i th tentering the storm drain.  3. Protect drain the storm 
drain system.

ENV2008-0147 4/21/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs containing gravel in the 
street.  2. Install BMPs protecting the storm drain 
system. 3. Clean the street.

ENV2008-0148 4/21/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Install BMPS at the inlet.  2. Protect the 
storm drain system.  3.  Actively maintain BMPs at the 
inlet.

ENV2008-0156 4/21/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Fix vehicle or remove vehicle from the 
public street and implement proper BMPs to keep 
motor oil out of the MS4.  2. Each & everyday this 
vehicle leaks into the MS4 constitutes a separate 
violation subject to fines.

ENV2008-0146 4/23/2008 NOTICE OF NON-COMPLIANCE Advised the painting contractor, Gordon, to properly 
train their  employees. Gordon explained the 
employees typically bring the paint back to their facility 
for disposal.

ENV2008-0154 4/23/2008 $500 ADMIN CITATION ISSUED Advised to:  1. Contain the job site.  2. Install and 
maintain BMPs.  3. Install BMPs around the sand in 
the alley.  4. Protect the storm drain system.

ENV2008-0155 4/24/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain the job site.  2. Do not allow 
contaminants into the storm drain.  3. Recover and 
dispose of the water.

ENV2008-0152 4/24/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Contain job site.  2. Install BMPs.  3. 
Protect the storm drain.  4. Clean the street.

ENV2008-0153 4/24/2008 $500 ADMIN CITATION ISSUED
ENV2008-0157 4/25/2008 NOTICE OF NON-COMPLIANCE Advised to have employees clean the street and 

prevent further damage to the environment.
ENV2008-0143 4/25/2008 NOTICE OF NON-COMPLIANCE
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0142 4/25/2008 $100 ADMIN CITATION ISSUED (6/4/2008 15:22 EN) Make necessary repairs and 

supply a copy of the repairs to prevent further damage 
to the environment.

ENV2008-0150 4/25/2008 $100 ADMIN CITATION ISSUED Advised to discontinue washing of vehicles on the city 
streets and protect the storm drain system.

ENV2008-0151 4/28/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Recover and dispose of greywater in 
the proper manner.  2. Protect the storm drain system.

ENV2008-0140 4/28/2008 NOTICE OF NON-COMPLIANCE (6/4/2008 15:12 EN) Advised to dispose of washwater 
in the proper manner, not in the street.

ENV2008-0138 4/28/2008 $500 ADMIN CITATION ISSUED (6/4/2008 15:03 EN) 1. Install BMPs to rear, protecting 
slope 2. Contain site from illegal discharge 3. Clean 
gutter to storm drain

ENV2008-0115 4/30/2008 $100 ADMIN CITATION ISSUED (5/15/2008 15:34 EN) 1. Fix vehicle from discharging 
fluids into the MS4 2. Vehicle will be cited and/or 
towed every day vehicle is found to be leaking fluids 
into the MS4.

ENV2008-0137 4/30/2008 NOTICE OF NON-COMPLIANCE (6/4/2008 14:53 EN) 1. Discontinue all discharges to 
the MS4 2. Implement proper required BMPs when 
l icleaning

ENV2008-0182 5/1/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 16:20 EN) Remove and properly dispose 
of all solid waste piled on driveway at location.

ENV2008-0185 5/1/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0183 5/1/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 16:25 EN) 1. Remove container from city 

limits 2. Discontinue the use of non-franchise waste 
hauling containers/services within the city.

ENV2008-0181 5/2/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 16:14 EN) 1. Discontinue all discharges to 
the MS4 2. COntain all cleaning material on site

ENV2008-0178 5/5/2008 $100 ADMIN CITATION ISSUED (6/12/2008 15:57 EN) 1. Contain jobsite 2. Install 
washout 3. Clean street.

ENV2008-0161 5/5/2008 $200 ADMIN CITATION ISSUED (6/12/2008 14:04 EN) 1. Clean street 2. Install BMPs 
protecting storm drain 3. Contain job site

ENV2008-0180 5/5/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 16:08 EN) 1. Discontinue all discharges to 
the MS4 2. Implement proper construction BMPs at all 
times during construction.

ENV2008-0177 5/6/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 15:51 EN) 1. Discontinue all discharges 
into the MS4 2. Implement required BMPs when 
pressure washing.

ENV2008-0175 5/7/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0176 5/7/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 15:45 EN) 1. Install BMPs 2. Protect the 

storm drain system 3. Clean street 4. Add secondary 
containment for toilet

ENV2008-0160 5/7/2008 $500 ADMIN CITATION ISSUED (6/12/2008 13:55 EN) 1. Install BMPs protecting the 
storm drain 2. Contain job site 3. Clean alley

ENV2008-0174 5/8/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 15:34 EN) Implement proper required 
construction BMPs at all times during any/all 
construction activity within the city.
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0173 5/8/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 15:27 EN) 1. Remove all loose solid waste 

from parking lot, storage area, and refuse enclosure 
and store it in an approved refuse container or hauling 
trailer 2. Keep propert in a clean, orderly manner at all 
times.

ENV2008-0172 5/8/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 15:21 EN) 1. Discontinue all discharges to 
the MS4 2. Implement required BMPs.

ENV2008-0171 5/8/2008 VERBAL WARNING (6/12/2008 15:15 EN) 1. Discontinue all discharges to 
the MS4 2. Implement proper required construction 
BMPs.

ENV2008-0187 5/8/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  
2. Implement proper required cleaning BMPs.

ENV2008-0186 5/9/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain the job site.  2. Dispose of the 
water and cuttings in the proper manner.

ENV2008-0168 5/13/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 14:56 EN) 1. Remove all loose debris and 
litter from the area listed above. 2. Maintain/develope 
a "house keeping" program to keep litter from 
collecting on property. 3. Consider the addition of 

t t l f t fmore waste receptacles or more frequent refuse 
collection.

ENV2008-0167 5/13/2008 VERBAL WARNING
ENV2008-0170 5/13/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 15:09 EN) 1. Discontinue all discharges to 

the MS4 2. Implement proper required BMPs.
ENV2008-0169 5/13/2008 $100 ADMIN CITATION ISSUED (6/12/2008 15:02 EN) 1. Discontinue all discharges 

into the MS4 2. Implement proper BMPs to contain all 
substances on your property.

ENV2008-0166 5/14/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 14:43 EN) 1. Discontinue all discharges to 
the MS4 2. Contact the City's utilities division prior to 
any connections to the City's sanitary sewer.

ENV2008-0165 5/15/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 14:36 EN) 1. Immediately remove/clean all 
sediment, concrete, auto fluids, and cigarette butts 
from the MS4 2. Implement proper required BMPs 3. 
Discontinue all discharges to the MS4.

ENV2008-0163 5/19/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 14:20 EN) 1. Discontinue all discharges to 
the MS4 2. Implement proper required contruction 
BMPs.

ENV2008-0162 5/19/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 14:13 EN) 1. Discontinue all discharges to 
the MS4 2. Implement adaquate BMPs for contruction 
activity.

ENV2008-0158 5/19/2008 $100 ADMIN CITATION ISSUED (6/12/2008 13:22 EN) 1. Discontinue all discharges to 
the MS4 2. Implement proper required BMPs.

ENV2008-0159 5/19/2008 $200 ADMIN CITATION ISSUED (6/12/2008 13:37 EN) 1. Discontinue all discharges to 
the MS4 2. Implement proper BMPs.

ENV2008-0164 5/20/2008 NOTICE OF NON-COMPLIANCE (6/12/2008 14:28 EN) 1. Discontinue all discharges to 
the MS4 2. Implement proper required BMPs when 
cleaning

ENV2008-0179 5/21/2008 NOTICE OF NON-COMPLIANCE
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0188 6/2/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain the job site.  2. Recover and 

dispose of the water in the proper manner.
ENV2008-0192 6/3/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0190 6/3/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain the job site.  2. Recover wash 

water and dispose of it properly.
ENV2008-0189 6/3/2008 $200 ADMIN CITATION ISSUED Advised to obtain license for bins and containers for 

the business of hauling / trucking.
ENV2008-0227 6/3/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs protecting the storm drain 

system.  2. Obtain proper business license for hauling 
or placing containers used for hauling.

ENV2008-0195 6/4/2008 NOTICE OF NON-COMPLIANCE Advised to:  2. Close lid to trash bin.  2. Remove or 
add secondary containment and protection from 
weather.  3. Clean grease from the ground.  4. Pick up 
or remove trash.

ENV2008-0198 6/4/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0193 6/6/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs. 2. Protect the storm 

drain.  3. Clean the street.
ENV2008-0194 6/6/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Maintain BMPs and replace broken 

erosion control devises.  2. Install BMPs protecting the 
l d i hb i ti 3 Pi k threar slope and neighboring properties.  3. Pick up the 

trash.
ENV2008-0196 6/7/2008 $200 ADMIN CITATION ISSUED
ENV2008-0197 6/7/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs.  2. Recover wash water 

and dispose of the water in the proper manner. 3. 
Protect the storm drain system.

ENV2008-0229 6/9/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Contain the job site.  2. Recover and 
dispose of water properly.

ENV2008-0200 6/9/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Contain the job site.  2. Recover wash 
water and dispose of it in the proper manner.

ENV2008-0199 6/9/2008 $100 ADMIN CITATION ISSUED
ENV2008-0202 6/11/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install BMPs.  2.  Contain the job site.  

3. Recover the wash water and dispose of it properly.

ENV2008-0201 6/11/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0203 6/11/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Clean the street. 2. Replace broken 

erosion control devices.  3. Clean mud down the street 
to the storm drain system on a daily basis.

ENV2008-0204 6/12/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Install BMPs.  2. Install washout.  3. 
Protect the storm drain system.  4. Contain the job site.

ENV2008-0205 6/12/2008 $500 ADMIN CITATION ISSUED
ENV2008-0230 6/12/2008 $500 ADMIN CITATION ISSUED Advised to:  1. Clean mud from street. 2. Remove 

broken erosion control devices from the street, and 
storm drain system.  3. Install MBPs protecting the 
storm drain as requested on 06/11/08.

ENV2008-0206 6/16/2008 VERBAL WARNING Advised to:  1. Discontinue all discharges to the MS4.  
2. Check BMPs daily.

ENV2008-0219 6/17/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Contain the job site.  2. Recover wash 
water and dispose of it properly.  3. Obtain a business 
license for the City of San Clemente.
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11/12/2008
10:48 AM

City of San Clemente

Chronology by Case and Action Types
7/1/2007 - 6/30/2008

ENVIRONMENTAL

Case No Date Action Type Notes
ENV2008-0220 6/17/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  

2. Implement proper required BMPs at all times during 
construction activity.

ENV2008-0221 6/17/2008 NOTICE OF NON-COMPLIANCE Advised to wash vehicle at the yard or contain and 
recover wash water and dispose in the proper manner.

ENV2008-0217 6/17/2008 $100 ADMIN CITATION ISSUED Advised to:  1. Install / maintain BMPs.  2. Protect the 
storm drain.  3. Remove rebar from the storm drain 
system.  4.  Clean the street.

ENV2008-0207 6/17/2008 VERBAL WARNING Advised to:  1. Implement proper BMPs to keep this 
from happening in the future.  2. Discontinue all 
discharges to the MS4.

ENV2008-0216 6/18/2008 $200 ADMIN CITATION ISSUED Advised to contain the job site and recover and 
dispose of wash water.

ENV2008-0218 6/18/2008 VERBAL WARNING
ENV2008-0223 6/18/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Discontinue all discharges to the MS4. 

2. Implement proper required construction BMPs at all 
times during construction.

ENV2008-0224 6/18/2008 $200 ADMIN CITATION ISSUED Advised to:  1. Contain the job site. 2. Increase BMPS 
t t ffto prevent runoff.

ENV2008-0215 6/18/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Clean area behind back building, 
refuse area.  2. Remove all 55 gallon drums & other 
vehicle fluid containers and store in a covered, 
contained, locked area.  3. Provide secondary 
containment for all liquid storage.  4. Remove all soils 
contaminated by vehicle fluids and properly dispose of 
as hazardous waste.

ENV2008-0213 6/23/2008 NOTICE OF NON-COMPLIANCE Advised to:  1.  Install and maintain  BMPs.  2. Clean 
sidewalk and street.  3. Protect the storm drain 
system.  4.  Contain the job site.

ENV2008-0214 6/23/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Install BMPs containing the site.  2. 
Install secondary containment for portable toilet.  3. 
Maintain BMPs - replace broken /deteriorated erosion 
control devices.  4. Clean mud from inlet.

ENV2008-0226 6/24/2008 $500 ADMIN CITATION ISSUED Advised to:  1. Install and maintain erosion control 
devices.  2. Pick up trash daily.  Not a year later was 
stated.

ENV2008-0208 6/25/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Immediately remove leaking vehicle 
from public street and fix vehicle leak.  2. Implement 
proper required BMPs that will contain all vehicle fluids 
from ever reaching the MS4.

ENV2008-0210 6/26/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  
2. Implement proper cleaning BMPs.

ENV2008-0211 6/26/2008 VERBAL WARNING Advised to:  1. Discontinue all discharges to the MS4.  
2.  Implement proper construction BMPs.

ENV2008-0212 6/26/2008 NOTICE OF NON-COMPLIANCE
ENV2008-0209 6/27/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  

2.  Contain all substances on site property.
ENV2008-0228 6/27/2008 NOTICE OF NON-COMPLIANCE Advised to:  1. Discontinue all discharges to the MS4.  

2. Implement required BMPs.
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SECTION 11, Dry Weather Water Quality Monitoring 
 
 

 11-1  

11.0 Water Quality Monitoring 

 

11.1 Countywide Monitoring 

 

The countywide monitoring program is conducted on behalf of the Permittees by the County of 

Orange (Principal Permittee).  Implementation of the countywide monitoring program is 

supported by funds shared proportionally by each of the Permittees.   

 

The countywide monitoring program consists of the following five components: 

 

 Dry Weather Monitoring Program (DWMP) – conducted since 2003 

 Coastal Storm Drain Outfall Program 

 Ambient Coastal Receiving Waters Monitoring Program 

 Long-Term Mass Emissions Monitoring Program 

 Urban Stream Bioassessment Monitoring Program 

 Watershed-specific monitoring  

 

After the 2004 DWMP, the Permittees recognized the need to address deficiencies in the 

program.  Through the efforts of the Water Quality Monitoring & Science Task Force, several 

changes were instituted beginning in the 2005 dry weather season: 

 

 Development of a “running” DWMP data spreadsheet that is now being distributed via e-

mailed to the South Orange County Permittees each month.  

 Additional features on the DWMP table: include the following. 

o “Tolerance Intervals” from lab data representing 3.9 standard deviations 

calculated based upon the running average of the data set for that constituent.  

 These tolerance intervals are used to indicate to program managers when follow-

up field investigation responses to monitoring data are necessary.  Because the 

results of lab data may not be known for several days, immediate responses based 

upon the data information is not possible.  However, if warranted, follow-up 

responses are done as soon as the data is available. 

o “Warning Levels” for readily available monitoring data such as electrical 

conductivity, water temperature, phenols, ammonia, nitrate, and total chlorine 

levels.   These warning levels combined with visual observations of unusual 

conditions are used to notify the municipalities of immediate problems found in 

the field in an effort to more rapidly determine responsible parties of water quality 

violations. 

o California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for 

applicable constituents. 

o “LC50 for Toxicity Test Organism” levels for applicable constituents. 

o Simplified presentation of monitoring data sorted by storm drain outfall and date.  
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SECTION 11, Dry Weather Water Quality Monitoring 
 
 

 11-2  

 Improved County procedures outlining when to notify the Permittees of exceedances at a 

storm drain outfall.  These notifications are based upon “Warning Levels” or visual 

observations at a storm drain outfall. 

 Training sessions held at Water Quality Science & Monitoring Task Force meetings to 

teach program managers how to read the monitoring data and to provide a clearer 

understanding of the types of chemicals, liquids, and biological factors that may cause 

elevated readings for the tested constituents at storm drain outfalls in an effort to identify 

the causes of the elevated readings.  

 

Results from the FY07-08 DWMP are provided in Attachment 1. 

 

11.2 City of San Clemente Monitoring 

 

In addition to the monitoring conducted by the County, the City has contracted with Sierra 

Analytical Laboratories to perform supplemental dry weather water quality monitoring.  The 

monitoring program for Summer of 2007 and 2008 consisted of seventeen (17) locations 

throughout the watershed that were sampled three times for a host of constituents.  Sampling 

sites were consistent however samples were not collected at the pipe 100 yds North of the Pier in 

Summer 2008 because it was dry.  The data collected by this effort is being used to create a 

baseline for water quality against which to assess progress of the City’s environmental 

initiatives.  Summary data is presented in Attachment 2.  
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ATTACHMENT 1
DRY WEATHER MONITORING PROGRAM

City of San Clemente Sampling Locations

7/1/07 - 6/30/08
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Criterion 1 Outside Tolerance Interval 5.7 7.26-8.27 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77

Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 0.31 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1

Targeted Site Random Site

Random SCM00P03 8/21/2007 San Clemente Coastal Streams N 33.44495 W 117.65016 DRY
Random SCM00P03 5/28/2008 10:35 San Clemente Coastal Streams N 33.44495 W 117.65016 0.002 10.85 10264 8.14 16.61 0.33 22 2050 0.1 2 0.11 0.53 0.05 <5 <5
Random SCM03P01 8/24/2007 07:28 San Clemente Coastal Streams N 33.45604 W 117.57374 0.6 6.47 2977 7.43 21.57 1.82 21 940 0.02 4 5.6 0.05 1.27 0.07 <5 <5
Random SCM03P01 5/29/2008 07:35 San Clemente Coastal Streams N 33.45604 W 117.57374 0.24 8.96 2532 7.65 14.98 2.35 18 700 2.63 5.2 0.17 1.17 0.07 <5 <5
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Criterion 1 Outside Tolerance Interval 300,000 90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48

Criterion 5 CTR Acute Criterion 1708 1513 50 379 37.44 19.1 280
Criterion 6 CTR Chronic Criterion 554 168 29 382 6.25 10.91
Criterion 7 LC50 for Toxicity Test Organism 450 570 5000 43000

Targeted Site Random Site

Random SCM00P03 8/21/2007 San Clemente Coastal Streams N 33.44495 W 117.65016
Random SCM00P03 5/28/2008 10:35 San Clemente Coastal Streams N 33.44495 W 117.65016 >2,400 110 590 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 19 5.8 52 <0.50 0.73 <0.50
Random SCM03P01 8/24/2007 07:28 San Clemente Coastal Streams N 33.45604 W 117.57374 5,000 3,000 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 81 4.5 54 <0.50 21 <0.50
Random SCM03P01 5/29/2008 07:35 San Clemente Coastal Streams N 33.45604 W 117.57374 >35,000 6,400 10,800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 11 5.3 13 <0.50 1.3 <0.50
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ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0 Water Quality Monitoring/San Diego Region Dry Weather Monitoring Program/SDR Random Sites/SCM00P03/
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ATTACHMENT 2
City of San Clemente Dry Weather Sampling

7/1/2007 - 6/30/2008

SAMPLE NAME METHOD ANALYTE 7/24/2007 8/29/2007 6/25/2008 RL UNITS

Manhole @ Estancia EPA 150.1 pH 7.30 7.26 7.07 0.100 pH Units

Manhole @ Estancia EPA 180.1 Turbidity 0.520 0.430 2.70 0.0200 NTU

Manhole @ Estancia EPA 120.1 Specific Conductance (EC) 2340 2660 2910 0.100 µmhos/cm

Manhole @ Estancia EPA 160.1 Total Dissolved Solids 1630 1780 1950 1.00 mg/L

Manhole @ Estancia SM 2340 C Total Hardness 800 780 710 0.400 mg/L

Manhole @ Estancia EPA 353.3 Nitrate as N 2.40 2.60 4.70 0.0200 mg/L

Manhole @ Estancia EPA 365.2 Orthophosphate as P 0.410 0.350 0.250 0.0500 mg/L

Manhole @ Estancia SM 4500-NH3 Ammonia as N 3.30 3.00 2.60 0.100 mg/L

Manhole @ Estancia EPA 413.1 Oil & Grease ND ND 1.70 1.00 mg/L

Manhole @ Estancia EPA 425.1 MBAS ND ND ND 0.100 mg/L

Manhole @ Estancia EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

Manhole @ Estancia EPA 200.7 Zinc 0.016 0.018 ND 0.024 mg/L

Manhole @ Estancia EPA 200.7 Cadmium ND ND ND 0.0040 mg/L

Manhole @ Estancia EPA 200.7 Copper ND ND ND 0.012 mg/L

Manhole @ Estancia EPA 200.7 Lead ND ND ND 0.019 mg/L

Manhole @ Estancia SM 9222B Total Coliforms 38000 110000 61000 1000 CFU/100 mL

Manhole @ Estancia SM 9222D Fecal Coliforms 6800 27000 27000 1000 CFU/100 mL

Manhole @ Estancia SM 9230C Enterococcus 28000 31000 39000 1000 CFU/100 mL

 Under Pier @ North Pipe EPA 150.1 pH 7.20 7.15 7.90 0.100 pH Units

 Under Pier @ North Pipe EPA 180.1 Turbidity 0.270 0.240 0.240 0.0200 NTU

 Under Pier @ North Pipe EPA 120.1 Specific Conductance (EC) 5340 10800 8200 0.100 µmhos/cm

 Under Pier @ North Pipe EPA 160.1 Total Dissolved Solids 3720 7100 5600 1.00 mg/L

 Under Pier @ North Pipe SM 2340 C Total Hardness 2000 2160 1900 0.400 mg/L

 Under Pier @ North Pipe EPA 353.3 Nitrate as N 4.20 4.60 4.70 0.0200 mg/L

 Under Pier @ North Pipe EPA 365.2 Orthophosphate as P 0.420 0.440 0.500 0.0500 mg/L

 Under Pier @ North Pipe SM 4500-NH3 Ammonia as N 7.90 7.40 2.70 0.100 mg/L

 Under Pier @ North Pipe EPA 413.1 Oil & Grease ND ND ND 1.00 mg/L

 Under Pier @ North Pipe EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Under Pier @ North Pipe EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Under Pier @ North Pipe EPA 200.7 Zinc 0.18 0.026 ND 0.024 mg/L

 Under Pier @ North Pipe EPA 200.7 Cadmium ND ND ND 0.0040 mg/L

 Under Pier @ North Pipe EPA 200.7 Copper 0.013 ND ND 0.012 mg/L

 Under Pier @ North Pipe EPA 200.7 Lead ND ND ND 0.019 mg/L

 Under Pier @ North Pipe SM 9222B Total Coliforms 16000 34000 25000 1000 CFU/100 mL

 Under Pier @ North Pipe SM 9222D Fecal Coliforms 1800 1000 3000 1000 CFU/100 mL

 Under Pier @ North Pipe SM 9230C Enterococcus 4900 1000 5000 1000 CFU/100 mL

 100 yds North of Pier EPA 150.1 pH 8.00 8.10 0.100 pH Units

 100 yds North of Pier EPA 180.1 Turbidity 0.540 0.500 0.0200 NTU

 100 yds North of Pier EPA 120.1 Specific Conductance (EC) 7550 840 0.100 µmhos/cm

 100 yds North of Pier EPA 160.1 Total Dissolved Solids 5280 5790 1.00 mg/L

 100 yds North of Pier SM 2340 C Total Hardness 2490 2530 0.400 mg/L

 100 yds North of Pier EPA 353.3 Nitrate as N 3.90 3.50 0.0200 mg/L

 100 yds North of Pier EPA 365.2 Orthophosphate as P 0.330 0.360 0.0500 mg/L

 100 yds North of Pier SM 4500-NH3 Ammonia as N 4.40 3.50 0.100 mg/L

 100 yds North of Pier EPA 413.1 Oil & Grease ND ND 1.00 mg/L

 100 yds North of Pier EPA 425.1 MBAS ND ND 0.100 mg/L

 100 yds North of Pier EPA 420.1 Phenolics ND ND 0.0500 mg/L

 100 yds North of Pier EPA 200.7 Zinc 0.021 0.027 0.024 mg/L

 100 yds North of Pier EPA 200.7 Cadmium ND ND 0.0040 mg/L

 100 yds North of Pier EPA 200.7 Copper ND ND 0.012 mg/L

 100 yds North of Pier EPA 200.7 Lead ND ND 0.019 mg/L

 100 yds North of Pier SM 9222B Total Coliforms 8000 98000 1000 CFU/100 mL

 100 yds North of Pier SM 9222D Fecal Coliforms 600 12000 1000 CFU/100 mL

 100 yds North of Pier SM 9230C Enterococcus 2400 3100 1000 CFU/100 mL
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ATTACHMENT 2
City of San Clemente Dry Weather Sampling

7/1/2007 - 6/30/2008

SAMPLE NAME METHOD ANALYTE 7/24/2007 8/29/2007 6/25/2008 RL UNITS

 Los Molinos EPA 150.1 pH 8.40 8.27 8.30 0.100 pH Units

 Los Molinos EPA 180.1 Turbidity 1.48 1.62 2.35 0.0200 NTU

 Los Molinos EPA 120.1 Specific Conductance (EC) 4180 4060 5490 0.100 µmhos/cm

 Los Molinos EPA 160.1 Total Dissolved Solids 2930 2790 3700 1.00 mg/L

 Los Molinos SM 2340 C Total Hardness 1870 1800 1210 0.400 mg/L

 Los Molinos EPA 353.3 Nitrate as N 1.00 1.30 1.70 0.0200 mg/L

 Los Molinos EPA 365.2 Orthophosphate as P 0.240 0.280 0.320 0.0500 mg/L

 Los Molinos SM 4500-NH3 Ammonia as N 5.95 4.80 2.35 0.100 mg/L

 Los Molinos EPA 413.1 Oil & Grease ND ND 1.40 1.00 mg/L

 Los Molinos EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Los Molinos EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Los Molinos EPA 200.7 Zinc 0.015 0.025 ND 0.024 mg/L

 Los Molinos EPA 200.7 Cadmium ND ND ND 0.0040 mg/L

 Los Molinos EPA 200.7 Copper ND ND ND 0.012 mg/L

 Los Molinos EPA 200.7 Lead ND ND ND 0.019 mg/L

 Los Molinos SM 9222B Total Coliforms 10000 29000 9000 1000 CFU/100 mL

 Los Molinos SM 9222D Fecal Coliforms 100 2200 650 10 CFU/100 mL

 Los Molinos SM 9230C Enterococcus 1200 7400 400 100 CFU/100 mL

 Presidente @ Junipero EPA 150.1 pH 7.80 7.88 7.59 0.100 pH Units

 Presidente @ Junipero EPA 180.1 Turbidity 1.33 1.22 1.90 0.0200 NTU

 Presidente @ Junipero EPA 120.1 Specific Conductance (EC) 6260 9480 9550 0.100 µmhos/cm

 Presidente @ Junipero EPA 160.1 Total Dissolved Solids 4380 6630 6100 1.00 mg/L

 Presidente @ Junipero SM 2340 C Total Hardness 2040 1920 1080 0.400 mg/L

 Presidente @ Junipero EPA 353.3 Nitrate as N 0.600 0.900 1.80 0.0200 mg/L

 Presidente @ Junipero EPA 365.2 Orthophosphate as P 0.520 0.600 0.680 0.0500 mg/L

 Presidente @ Junipero SM 4500-NH3 Ammonia as N 4.00 3.40 5.20 0.100 mg/L

 Presidente @ Junipero EPA 413.1 Oil & Grease ND ND ND 1.00 mg/L

 Presidente @ Junipero EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Presidente @ Junipero EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Presidente @ Junipero EPA 200.7 Zinc 0.017 ND ND 0.024 mg/L

 Presidente @ Junipero EPA 200.7 Cadmium ND ND ND 0.0040 mg/L

 Presidente @ Junipero EPA 200.7 Copper ND ND ND 0.012 mg/L

 Presidente @ Junipero EPA 200.7 Lead ND ND ND 0.019 mg/L

 Presidente @ Junipero SM 9222B Total Coliforms 5000 37000 7000 1000 CFU/100 mL

 Presidente @ Junipero SM 9222D Fecal Coliforms 1000 2000 980 10 CFU/100 mL

 Presidente @ Junipero SM 9230C Enterococcus 2000 4000 2000 100 CFU/100 mL

 Riviera  Bypass EPA 150.1 pH 7.70 7.67 7.54 0.100 pH Units

 Riviera  Bypass EPA 180.1 Turbidity 0.410 0.510 0.840 0.0200 NTU

 Riviera  Bypass EPA 120.1 Specific Conductance (EC) 11300 9680 14300 0.100 µmhos/cm

 Riviera  Bypass EPA 160.1 Total Dissolved Solids 7900 6790 9500 1.00 mg/L

 Riviera  Bypass SM 2340 C Total Hardness 3810 3640 2140 0.400 mg/L

 Riviera  Bypass EPA 353.3 Nitrate as N 0.200 0.700 1.50 0.0200 mg/L

 Riviera  Bypass EPA 365.2 Orthophosphate as P 0.100 0.140 0.150 0.0500 mg/L

 Riviera  Bypass SM 4500-NH3 Ammonia as N 4.45 4.70 2.25 0.100 mg/L

 Riviera  Bypass EPA 413.1 Oil & Grease ND ND ND 1.00 mg/L

 Riviera  Bypass EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Riviera  Bypass EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Riviera  Bypass EPA 200.7 Zinc 0.021 0.022 ND 0.024 mg/L

 Riviera  Bypass EPA 200.7 Cadmium ND ND ND 0.0040 mg/L

 Riviera  Bypass EPA 200.7 Copper ND ND ND 0.012 mg/L

 Riviera  Bypass EPA 200.7 Lead ND ND ND 0.019 mg/L

 Riviera  Bypass SM 9222B Total Coliforms 1000 3000 8000 1000 CFU/100 mL

 Riviera  Bypass SM 9222D Fecal Coliforms 300 400 1200 100 CFU/100 mL

 Riviera  Bypass SM 9230C Enterococcus 1000 300 7000 1000 CFU/100 mL
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ATTACHMENT 2
City of San Clemente Dry Weather Sampling

7/1/2007 - 6/30/2008

SAMPLE NAME METHOD ANALYTE 7/24/2007 8/29/2007 6/25/2008 RL UNITS

 Linda Lane EPA 150.1 pH 7.80 7.61 7.62 0.100 pH Units

 Linda Lane EPA 180.1 Turbidity 3.70 3.28 2.94 0.0200 NTU

 Linda Lane EPA 120.1 Specific Conductance (EC) 8910 7710 10200 0.100 µmhos/cm

 Linda Lane EPA 160.1 Total Dissolved Solids 6230 5160 7000 1.00 mg/L

 Linda Lane SM 2340 C Total Hardness 2470 2500 1210 0.400 mg/L

 Linda Lane EPA 353.3 Nitrate as N 1.10 1.30 2.50 0.0200 mg/L

 Linda Lane EPA 365.2 Orthophosphate as P 0.0900 0.0600 0.230 0.0500 mg/L

 Linda Lane SM 4500-NH3 Ammonia as N 3.10 2.60 2.08 0.100 mg/L

 Linda Lane EPA 413.1 Oil & Grease ND ND 1.00 1.00 mg/L

 Linda Lane EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Linda Lane EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Linda Lane EPA 200.7 Zinc 0.017 0.018 ND 0.024 mg/L

 Linda Lane EPA 200.7 Cadmium ND ND ND 0.0040 mg/L

 Linda Lane EPA 200.7 Copper ND ND ND 0.012 mg/L

 Linda Lane EPA 200.7 Lead ND ND ND 0.019 mg/L

 Linda Lane SM 9222B Total Coliforms 24000 75000 23000 1000 CFU/100 mL

 Linda Lane SM 9222D Fecal Coliforms 1300 2300 13000 1000 CFU/100 mL

 Linda Lane SM 9230C Enterococcus 2000 6800 10000 1000 CFU/100 mL

 T-Street EPA 150.1 pH 7.30 7.19 7.07 0.100 pH Units

 T-Street EPA 180.1 Turbidity 3.32 3.14 3.70 0.0200 NTU

 T-Street EPA 120.1 Specific Conductance (EC) 9580 10300 12700 0.100 µmhos/cm

 T-Street EPA 160.1 Total Dissolved Solids 6700 6900 8400 1.00 mg/L

 T-Street SM 2340 C Total Hardness 3930 3660 1840 0.400 mg/L

 T-Street EPA 353.3 Nitrate as N 0.500 0.700 1.90 0.0200 mg/L

 T-Street EPA 365.2 Orthophosphate as P 0.230 0.180 0.160 0.0500 mg/L

 T-Street SM 4500-NH3 Ammonia as N 2.95 2.40 1.28 0.100 mg/L

 T-Street EPA 413.1 Oil & Grease ND ND ND 1.00 mg/L

 T-Street EPA 425.1 MBAS ND ND ND 0.100 mg/L

 T-Street EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 T-Street EPA 200.7 Zinc 0.053 0.044 0.038 0.024 mg/L

 T-Street EPA 200.7 Cadmium ND ND ND 0.0040 mg/L

 T-Street EPA 200.7 Copper ND ND ND 0.012 mg/L

 T-Street EPA 200.7 Lead ND ND ND 0.019 mg/L

 T-Street SM 9222B Total Coliforms 35000 21000 31000 1000 CFU/100 mL

 T-Street SM 9222D Fecal Coliforms 16000 1000 2000 100 CFU/100 mL

 T-Street SM 9230C Enterococcus 21000 2000 13000 1000 CFU/100 mL

 Trestles Bridge EPA 150.1 pH 7.50 7.38 7.29 0.100 pH Units

 Trestles Bridge EPA 180.1 Turbidity 0.280 0.340 0.900 0.0200 NTU

 Trestles Bridge EPA 120.1 Specific Conductance (EC) 1050 1160 986 0.100 µmhos/cm

 Trestles Bridge EPA 160.1 Total Dissolved Solids 730 775 610 1.00 mg/L

 Trestles Bridge SM 2340 C Total Hardness 352 340 132 0.400 mg/L

 Trestles Bridge EPA 353.3 Nitrate as N 15.9 13.4 1.30 0.0200 mg/L

 Trestles Bridge EPA 365.2 Orthophosphate as P 0.150 0.100 0.120 0.0500 mg/L

 Trestles Bridge SM 4500-NH3 Ammonia as N 8.55 6.10 0.920 0.100 mg/L

 Trestles Bridge EPA 413.1 Oil & Grease ND ND ND 1.00 mg/L

 Trestles Bridge EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Trestles Bridge EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Trestles Bridge EPA 200.7 Zinc ND ND ND 0.024 mg/L

 Trestles Bridge EPA 200.7 Cadmium ND ND ND 0.0040 mg/L

 Trestles Bridge EPA 200.7 Copper ND ND ND 0.012 mg/L

 Trestles Bridge EPA 200.7 Lead ND ND ND 0.019 mg/L

 Trestles Bridge SM 9222B Total Coliforms 800 1500 5000 1000 CFU/100 mL

 Trestles Bridge SM 9222D Fecal Coliforms 60 120 2000 100 CFU/100 mL

 Trestles Bridge SM 9230C Enterococcus 20 30 1000 100 CFU/100 mL
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ATTACHMENT 2
City of San Clemente Dry Weather Sampling

7/1/2007 - 6/30/2008

SAMPLE NAME METHOD ANALYTE 7/24/2007 8/29/2007 6/25/2008 RL UNITS

 Calle Nuevo EPA 150.1 pH 7.30 7.35 7.05 0.100 pH Units

 Calle Nuevo EPA 180.1 Turbidity 0.980 1.13 2.90 0.0200 NTU

 Calle Nuevo EPA 120.1 Specific Conductance (EC) 3410 3680 4400 0.100 µmhos/cm

 Calle Nuevo EPA 160.1 Total Dissolved Solids 2380 2500 2940 1.00 mg/L

 Calle Nuevo SM 2340 C Total Hardness 1130 1020 1150 0.400 mg/L

 Calle Nuevo EPA 353.3 Nitrate as N 2.80 3.00 4.10 0.0200 mg/L

 Calle Nuevo EPA 365.2 Orthophosphate as P 0.370 0.400 0.310 0.0500 mg/L

 Calle Nuevo SM 4500-NH3 Ammonia as N 4.80 4.10 2.34 0.100 mg/L

 Calle Nuevo EPA 413.1 Oil & Grease ND ND 1.20 1.00 mg/L

 Calle Nuevo EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Calle Nuevo EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Calle Nuevo EPA 200.7 Zinc 0.030 0.029 0.033 0.024 mg/L

 Calle Nuevo EPA 200.7 Cadmium 0.0042 0.0053 0.0051 0.0040 mg/L

 Calle Nuevo EPA 200.7 Copper ND ND ND 0.012 mg/L

 Calle Nuevo EPA 200.7 Lead ND ND ND 0.019 mg/L

 Calle Nuevo SM 9222B Total Coliforms 22000 100000 47000 1000 CFU/100 mL

 Calle Nuevo SM 9222D Fecal Coliforms 11000 8000 10000 1000 CFU/100 mL

 Calle Nuevo SM 9230C Enterococcus 37000 38000 20000 1000 CFU/100 mL

 Vaquero Ave EPA 150.1 pH 7.60 7.58 7.53 0.100 pH Units

 Vaquero Ave EPA 180.1 Turbidity 0.420 0.510 1.20 0.0200 NTU

 Vaquero Ave EPA 120.1 Specific Conductance (EC) 3950 4050 4920 0.100 µmhos/cm

 Vaquero Ave EPA 160.1 Total Dissolved Solids 2760 2710 3200 1.00 mg/L

 Vaquero Ave SM 2340 C Total Hardness 1340 1290 1220 0.400 mg/L

 Vaquero Ave EPA 353.3 Nitrate as N 2.40 2.20 4.80 0.0200 mg/L

 Vaquero Ave EPA 365.2 Orthophosphate as P 0.390 0.360 0.390 0.0500 mg/L

 Vaquero Ave SM 4500-NH3 Ammonia as N 5.95 5.40 2.85 0.100 mg/L

 Vaquero Ave EPA 413.1 Oil & Grease ND ND 1.10 1.00 mg/L

 Vaquero Ave EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Vaquero Ave EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Vaquero Ave EPA 200.7 Zinc 0.023 0.020 0.026 0.024 mg/L

 Vaquero Ave EPA 200.7 Cadmium 0.0046 ND ND 0.0040 mg/L

 Vaquero Ave EPA 200.7 Copper ND ND ND 0.012 mg/L

 Vaquero Ave EPA 200.7 Lead ND ND ND 0.019 mg/L

 Vaquero Ave SM 9222B Total Coliforms 43000 82000 43000 1000 CFU/100 mL

 Vaquero Ave SM 9222D Fecal Coliforms 12000 32000 9000 1000 CFU/100 mL

 Vaquero Ave SM 9230C Enterococcus 45000 32000 13000 1000 CFU/100 mL

 Calle Grande Vista EPA 150.1 pH 7.60 7.67 7.72 0.100 pH Units

 Calle Grande Vista EPA 180.1 Turbidity 1.51 1.28 2.20 0.0200 NTU

 Calle Grande Vista EPA 120.1 Specific Conductance (EC) 5780 5100 6190 0.100 µmhos/cm

 Calle Grande Vista EPA 160.1 Total Dissolved Solids 4030 3490 4200 1.00 mg/L

 Calle Grande Vista SM 2340 C Total Hardness 2210 2060 1430 0.400 mg/L

 Calle Grande Vista EPA 353.3 Nitrate as N 2.60 2.80 3.80 0.0200 mg/L

 Calle Grande Vista EPA 365.2 Orthophosphate as P 0.340 0.380 0.340 0.0500 mg/L

 Calle Grande Vista SM 4500-NH3 Ammonia as N 10.2 9.10 2.10 0.100 mg/L

 Calle Grande Vista EPA 413.1 Oil & Grease ND ND 1.30 1.00 mg/L

 Calle Grande Vista EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Calle Grande Vista EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Calle Grande Vista EPA 200.7 Zinc 0.032 0.020 0.028 0.024 mg/L

 Calle Grande Vista EPA 200.7 Cadmium 0.0091 ND 0.0043 0.0040 mg/L

 Calle Grande Vista EPA 200.7 Copper ND ND ND 0.012 mg/L

 Calle Grande Vista EPA 200.7 Lead ND ND ND 0.019 mg/L

 Calle Grande Vista SM 9222B Total Coliforms 19000 57000 51000 1000 CFU/100 mL

 Calle Grande Vista SM 9222D Fecal Coliforms 13000 30000 7000 1000 CFU/100 mL

 Calle Grande Vista SM 9230C Enterococcus 23000 63000 24000 1000 CFU/100 mL
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ATTACHMENT 2
City of San Clemente Dry Weather Sampling

7/1/2007 - 6/30/2008

SAMPLE NAME METHOD ANALYTE 7/24/2007 8/29/2007 6/25/2008 RL UNITS

 Cascadita EPA 150.1 pH 7.30 7.26 7.29 0.100 pH Units

 Cascadita EPA 180.1 Turbidity 1.10 1.00 2.60 0.0200 NTU

 Cascadita EPA 120.1 Specific Conductance (EC) 7360 7500 9300 0.100 µmhos/cm

 Cascadita EPA 160.1 Total Dissolved Solids 5150 5100 6230 1.00 mg/L

 Cascadita SM 2340 C Total Hardness 2610 2420 1510 0.400 mg/L

 Cascadita EPA 353.3 Nitrate as N 1.90 2.20 2.90 0.0200 mg/L

 Cascadita EPA 365.2 Orthophosphate as P 0.0800 0.110 0.250 0.0500 mg/L

 Cascadita SM 4500-NH3 Ammonia as N 12.3 11.0 3.42 0.100 mg/L

 Cascadita EPA 413.1 Oil & Grease ND ND ND 1.00 mg/L

 Cascadita EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Cascadita EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Cascadita EPA 200.7 Zinc 0.045 0.016 0.039 0.024 mg/L

 Cascadita EPA 200.7 Cadmium 0.010 ND 0.0053 0.0040 mg/L

 Cascadita EPA 200.7 Copper ND ND ND 0.012 mg/L

 Cascadita EPA 200.7 Lead ND ND ND 0.019 mg/L

 Cascadita SM 9222B Total Coliforms 3000 3000 11000 1000 CFU/100 mL

 Cascadita SM 9222D Fecal Coliforms 200 100 700 100 CFU/100 mL

 Cascadita SM 9230C Enterococcus 2000 2000 1000 100 CFU/100 mL

 Camino Veracruz EPA 150.1 pH 7.50 7.54 7.51 0.100 pH Units

 Camino Veracruz EPA 180.1 Turbidity 1.81 1.97 1.90 0.0200 NTU

 Camino Veracruz EPA 120.1 Specific Conductance (EC) 3310 3060 4430 0.100 µmhos/cm

 Camino Veracruz EPA 160.1 Total Dissolved Solids 2300 2100 3000 1.00 mg/L

 Camino Veracruz SM 2340 C Total Hardness 1200 1130 712 0.400 mg/L

 Camino Veracruz EPA 353.3 Nitrate as N 3.80 4.10 4.30 0.0200 mg/L

 Camino Veracruz EPA 365.2 Orthophosphate as P 0.450 0.500 0.420 0.0500 mg/L

 Camino Veracruz SM 4500-NH3 Ammonia as N 4.10 3.60 2.55 0.100 mg/L

 Camino Veracruz EPA 413.1 Oil & Grease ND ND ND 1.00 mg/L

 Camino Veracruz EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Camino Veracruz EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Camino Veracruz EPA 200.7 Zinc 0.036 0.035 0.036 0.024 mg/L

 Camino Veracruz EPA 200.7 Cadmium 0.0055 ND 0.0067 0.0040 mg/L

 Camino Veracruz EPA 200.7 Copper ND ND ND 0.012 mg/L

 Camino Veracruz EPA 200.7 Lead ND ND ND 0.019 mg/L

 Camino Veracruz SM 9222B Total Coliforms 8000 37000 29000 1000 CFU/100 mL

 Camino Veracruz SM 9222D Fecal Coliforms 6000 12000 2000 100 CFU/100 mL

 Camino Veracruz SM 9230C Enterococcus 7000 10000 3000 100 CFU/100 mL

 Del Cerro EPA 150.1 pH 7.50 7.42 8.02 0.100 pH Units

 Del Cerro EPA 180.1 Turbidity 0.510 0.600 0.700 0.0200 NTU

 Del Cerro EPA 120.1 Specific Conductance (EC) 2290 1930 3040 0.100 µmhos/cm

 Del Cerro EPA 160.1 Total Dissolved Solids 1600 1380 2100 1.00 mg/L

 Del Cerro SM 2340 C Total Hardness 880 910 310 0.400 mg/L

 Del Cerro EPA 353.3 Nitrate as N 2.50 2.10 2.80 0.0200 mg/L

 Del Cerro EPA 365.2 Orthophosphate as P 0.690 0.580 0.290 0.0500 mg/L

 Del Cerro SM 4500-NH3 Ammonia as N 4.60 3.90 1.75 0.100 mg/L

 Del Cerro EPA 413.1 Oil & Grease ND ND ND 1.00 mg/L

 Del Cerro EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Del Cerro EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Del Cerro EPA 200.7 Zinc 0.020 0.018 ND 0.024 mg/L

 Del Cerro EPA 200.7 Cadmium ND ND ND 0.0040 mg/L

 Del Cerro EPA 200.7 Copper 0.014 ND ND 0.012 mg/L

 Del Cerro EPA 200.7 Lead ND ND ND 0.019 mg/L

 Del Cerro SM 9222B Total Coliforms 12000 64000 73000 1000 CFU/100 mL

 Del Cerro SM 9222D Fecal Coliforms 4300 4000 11000 1000 CFU/100 mL

 Del Cerro SM 9230C Enterococcus 8000 31000 7000 1000 CFU/100 mL
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ATTACHMENT 2
City of San Clemente Dry Weather Sampling

7/1/2007 - 6/30/2008

SAMPLE NAME METHOD ANALYTE 7/24/2007 8/29/2007 6/25/2008 RL UNITS

 Vista Azul / Miracosta EPA 150.1 pH 8.00 7.96 7.26 0.100 pH Units

 Vista Azul / Miracosta EPA 180.1 Turbidity 0.470 0.580 0.880 0.0200 NTU

 Vista Azul / Miracosta EPA 120.1 Specific Conductance (EC) 4040 6820 7260 0.100 µmhos/cm

 Vista Azul / Miracosta EPA 160.1 Total Dissolved Solids 2810 4620 4800 1.00 mg/L

 Vista Azul / Miracosta SM 2340 C Total Hardness 1360 1400 410 0.400 mg/L

 Vista Azul / Miracosta EPA 353.3 Nitrate as N 2.30 2.60 2.50 0.0200 mg/L

 Vista Azul / Miracosta EPA 365.2 Orthophosphate as P 0.790 0.840 0.170 0.0500 mg/L

 Vista Azul / Miracosta SM 4500-NH3 Ammonia as N 6.10 4.70 0.650 0.100 mg/L

 Vista Azul / Miracosta EPA 413.1 Oil & Grease ND ND 1.40 1.00 mg/L

 Vista Azul / Miracosta EPA 425.1 MBAS ND ND ND 0.100 mg/L

 Vista Azul / Miracosta EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 Vista Azul / Miracosta EPA 200.7 Zinc 0.054 ND 0.029 0.024 mg/L

 Vista Azul / Miracosta EPA 200.7 Cadmium 0.0045 ND ND 0.0040 mg/L

 Vista Azul / Miracosta EPA 200.7 Copper 0.018 ND ND 0.012 mg/L

 Vista Azul / Miracosta EPA 200.7 Lead ND ND ND 0.019 mg/L

 Vista Azul / Miracosta SM 9222B Total Coliforms 20000 57000 22000 1000 CFU/100 mL

 Vista Azul / Miracosta SM 9222D Fecal Coliforms 9500 17000 2000 100 CFU/100 mL

 Vista Azul / Miracosta SM 9230C Enterococcus 1000 500 1000 100 CFU/100 mL

 357 Estival EPA 150.1 pH 8.00 8.02 7.80 0.100 pH Units

 357 Estival EPA 180.1 Turbidity 0.570 0.620 1.00 0.0200 NTU

 357 Estival EPA 120.1 Specific Conductance (EC) 8820 11000 12400 0.100 µmhos/cm

 357 Estival EPA 160.1 Total Dissolved Solids 6150 7500 7900 1.00 mg/L

 357 Estival SM 2340 C Total Hardness 2670 2400 1560 0.400 mg/L

 357 Estival EPA 353.3 Nitrate as N 1.70 1.50 3.60 0.0200 mg/L

 357 Estival EPA 365.2 Orthophosphate as P 0.360 0.310 0.330 0.0500 mg/L

 357 Estival SM 4500-NH3 Ammonia as N 4.30 3.90 2.58 0.100 mg/L

 357 Estival EPA 413.1 Oil & Grease ND ND ND 1.00 mg/L

 357 Estival EPA 425.1 MBAS ND ND ND 0.100 mg/L

 357 Estival EPA 420.1 Phenolics ND ND ND 0.0500 mg/L

 357 Estival EPA 200.7 Zinc 0.019 0.018 0.033 0.024 mg/L

 357 Estival EPA 200.7 Cadmium ND ND ND 0.0040 mg/L

 357 Estival EPA 200.7 Copper ND ND ND 0.012 mg/L

 357 Estival EPA 200.7 Lead ND ND ND 0.019 mg/L

 357 Estival SM 9222B Total Coliforms 22000 49000 43000 1000 CFU/100 mL

 357 Estival SM 9222D Fecal Coliforms 400 7500 900 100 CFU/100 mL

 357 Estival SM 9230C Enterococcus 3000 4700 740 10 CFU/100 mL
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EXECUTIVE SUMMARY 
 
Overview of the Program Effectiveness Assessment and the Orange County Storm Water 
Program 
 
This document was prepared by the City of Mission Viejo to meet the requirements of the Third 
Term NPDES Permits that was issued by the San Diego Regional Water Quality Control Board 
to the County of Orange, the Orange County Flood Control District (OCFCD) and the 
incorporated cities of Orange County (collectively referred to as Permittees).   
 
The MS4 Permit that was issued is: 
 

San Diego RWQCB Order No. R9-2002-0001 
NPDES No. CAS0108740 
Date Adopted:  February 13, 2002 

 
The Permittees in the San Diego Regional Water Quality Control Board jurisdiction include the 
County of Orange, the Orange County Flood Control District and the eleven (11) incorporated 
cities of Aliso Viejo, Dana Point, Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, 
Lake Forest, Mission Viejo, Rancho Santa Margarita, San Clemente, and San Juan Capistrano. 
 
The MS4 Permits require a Program Effectiveness Assessment (Appendix C of the 2003 DAMP) 
to be submitted annually to the Regional Board that describes the specific activities the 
Permittees have undertaken on an annual basis to comply with the MS4 Permit requirements.  
The PEA also allows the Permittees an opportunity to update its Local Implementation Plans to 
better fully explain new developments in its stormwater quality programs.  Further discussion 
regarding the objectives of the PEA are in the Introduction, Section C-1. 
 
The City of Mission Viejo has developed a PEA that provides a written account of the activities 
that the City has undertaken and is undertaking to meet the requirements of the Third Term 
Permit and make an improvement in urban water quality.  In developing this PEA, the City has 
utilized its Local Implementation Plan as the foundation for its assessment, and as a result, the 
PEA contains numerous references to it. 
 
The PEA is part of the 2003 DAMP, the Countywide Stormwater Program document that 
contains model program guidance that was developed through a collaborative effort among all 
the Permittees, including the City, as well as interested agencies, organizations, and the public. 
 
The 2003 DAMP consists of the following appendices: 

• Appendix A—The Local Implementation Plans developed by the Permittees 
• Appendix B—Education, Training, and Outreach Component 
• Appendix C—Program Effectiveness Assessment Component 
• Appendix D—Watershed Components 
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The PEA consists of eleven (11) distinct program elements (based upon the first eleven sections 
of the City’s LIP) that provide summaries of City efforts in those program elements. 
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CITY OF MISSION VIEJO OVERVIEW, CONCLUSIONS, AND 
RECOMMENDATIONS FOR FUTURE ACTIONS RELATED TO THE 
IMPLEMENTATION OF THE CITY’S STORMWATER PROGRAM 

 
OVERVIEW 
 
The FY 2007-2008 City of Mission Viejo Storm Water Program continued upon the successes 
from the previous six years.  The City primarily focused its energies and resources on educating 
the public about water quality at community outreach events, implementing the 
SmarTimer/Edgescape Evaluation Project (SEEP) in seven residential neighborhoods adjacent to 
English Creek, collaborating with other cities and special districts on water quality improvement 
projects, identifying new structural best management practices for new development and 
redevelopment that reduce or eliminate 303(d) listed pollutants of concern, implementing 
responses to data from the County Dry Weather Monitoring and Aliso Creek Directive 
Monitoring Programs, and researching sources of water quality pollutants while continuing to 
meet all of the requirements of the San Diego Regional Board NPDES Permit. 
 
Reducing Irrigation Runoff – Big Time! 
 
A key finding made in the 2006-2007 Program Effectiveness Assessment was: “Based upon the 
results of the 2006-2007 monitoring program, City staff believes that many water quality issues 
can be solved if irrigation water runoff can be curtailed to the maximum extent practicable.” 
 
Therefore, in FY 2007-2008, the City more closely monitored irrigation runoff from all of its 
facilities.  The City plans to accelerate its switch to evapotranspiration “smart” irrigation timers 
and make this switch a priority.  To help facilitate the switch, the City has applied for and 
received $417,000 in grant funding from the Metropolitan Water District of Southern 
California’s Public Sector Program.  The funds will pay for 176 new irrigation controllers 
serving more than 300 acres of parkway landscaping.  All of the controllers will be linked to the 
City’s centralized irrigation system which utilizes measurements from the local weather station 
and is driven by evapotranspiration calculations. 
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City staff also continued its implementation of the SmarTimer/Edgescape Evaluation Project 
(SEEP) along with ten other South Orange County cities and the Municipal Water District of 
Orange County.  SEEP is a research project designed to evaluate the effectiveness of 
combinations of SmarTimers, irrigation system, and landscape improvements to increase water-
use efficiency, reduce urban runoff quantity, and improve urban runoff quality. The City used its 
portion of the grant funding to evaluate the improvements within four residential neighborhoods 
draining to English Creek.  English Creek is a Clean Water Act Section 303(d) listed water body 
as identified by the San Diego Regional Water Quality Control Board.  The neighborhoods are 
unique in that they each drain to one storm drain outfall which decreases monitoring costs.  One 
of the neighborhoods, called the “Entidad” neighborhood, drains into J07P02, a high priority 
drain as defined in the revised Aliso Creek Directive Monitoring Plan.  59 residences 
implemented a combination of the improvements as well as four City open space sites.  In 
addition, improvements were to City open space areas within the project area.  Irrigation system 
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improvements to 7.9 acres of open space were made and 16,000 square feet of turf grass was 
removed and replanted with low water-use landscaping. 
 
In addition to the tangible benefits above, the project also provided (1) an estimate of the natural 
flow rate in local creeks that will be useful in determining the natural background level of 
bacteria under the upcoming Beaches and Creeks Bacteria I TMDL; and (2) useful information 
in developing a detailed compliance schedule after adoption Beaches and Creeks Bacteria I 
TMDL because the Permittees believe that bacteria loading is directly proportional to flow rate. 
 
Leading by Example – The Norman P. Murray Community Center Project 
 
The City believes that treatment control BMPs such as bio-swales, constructed wetlands, and 
bio-retention devices offer the best opportunity for treating pollutants of concern contained in 
storm water and urban runoff prior to discharge to the storm drain system and our local creeks.  
As a result, the City incorporated a large bio-swale to treat runoff from the site in conjunction 
with the expansion of the Norman P. Murray Community and Senior Center.  This bio-swale has 
been designed to look like a “dry creek” and shows how a bio-swale can both functionally 
remove pollutants and be aesthetically pleasing.  In fact, these bio-swales are a focal point of the 
landscaping.  Photographs of the bio-swale are included in Exhibit A-1.1 to this report.  In order 
to prevent irrigation runoff, the landscaping contains a collection of drought-resistant grasses and 
succulents.  Turf was only placed in areas where it will be used by the public.  And the irrigation 
system is connected to the City’s centralized irrigation system, which is driven by evapo-
transpiration calculations.  In part due to the environmentally friendly features found within the 
project, the Norman P. Murray Community and Senior Center won the American Public Works 
Association’s award for “Project of the Year for Structures over $10 million.” 
 
Showing People How Environmental Programs Can Be Fun! 
 
The pinnacle of the FY 2007-2008 City water quality educational campaign was probably the 
City’s 20th Anniversary Closing Ceremonies Event held at the expanded and renovated Norman 
P. Murray Community Center.  As evidenced by the Norman P. Murray Community and Senior 
Center and the SmarTimer/Edgescape Evaluation Project, City staff knows there’s no better way 
to provide environmental stewardship than by showing people how they can be environmental 
stewards too.  Therefore, City staff created three themed “villages” one of which was an 
environmental village with over 20 booths featuring products and tips on how to reduce urban 
runoff plus additional educational booths such as pest control using more natural methods and 
environmentally friendly products. 
 
Continuing upon this theme, City staff held the 2008 Environmental Fair at the Mission Viejo 
Civic Center.  Our Environmental Fair won an award from the American Public Works 
Association in 2006.  For 2008, children, parent chaperones, and teachers visited several booths 
on water quality and recycling, viewed shows titled “The Magic of Recycling” and the 
Discovery Science Center’s presentation “Get Your Minds into the Gutter”.  Over 550 third 
grade students from six elementary schools participated in the one day event featuring water 
quality and recycling themed activities and presentations. 
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Even with the increased commitments to the County educational program, Staff has also been 
increasing its participation at Mission Viejo community outreach events by participating in the 
following events (the year in parenthesis indicates the first year water quality educational booths 
appeared at the event): 

(1) Coastal and Inner Coastal Clean-Up Day event held each September (2001). 
(2) The new Artes de la Vida event, which replaces the previous 10-year long “Tierra 

Nativa” series, and continues to be one of the largest events in Orange County 
(2002); 

(3) The Annual Mission Viejo Walk Against Drugs, the largest event of its kind in the 
country held each October (2003); 

(4) The Children’s Water Festival at Verizon Wireless Amphitheatre held each April 
(2004); and 

(5) The Mission Viejo anniversary events held each year (2006). 
 
City staff also hosted water quality education booths and handed out educational materials 
targeting small business operations at six different Small Business Workshops conducted by the 
City of Mission Viejo and the Saddleback Valley Chamber of Commerce. 
 
Finally, Citywide Employee Training was held.  City staff is knowledgeable about storm water 
pollution and the threat of urban runoff to our creeks and waterways.  However, in keeping with 
the California Stormwater Quality Association pyramid, one of the goals of the stormwater 
program is to affect behavior change.  Therefore, this year NPDES Program Management Staff 
decided to have City employees take an “Environmental Commitment Survey” with the tagline 
“I will make the environment my mission!”  We challenged employees to change their habits and 
practices and make additional commitments to help the environment with actions specifically 
related to storm water quality and recycling.  100% of the employees took the survey.  As a 
reward, all employees received re-useable shopping bags made of 100% post-consumer plastic 
content. 
 
Have Your Cake and Eat It Too! – Car Wash Fundraisers without Compromising the 
Environment 
 
In March 2006, the City of Mission Viejo proudly adopted the Headquarters Battalion of the 
First Marine Division at Camp Pendleton.  The Headquarters Battalion includes approximately 
1,500 Marines and Sailors and provides command and administration for the 1st Marine 
Division.  Every October, the Marines hold their Annual Birthday Ball.  Expenses for Marines 
and their spouses to attend the Ball can be considerable.  In addition to the ticket cost, paying for 
child care,  
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So, when the City’s adopted Marines and Sailors approached City staff to hold a car wash 
fundraiser at a City facility in April 2008 to help pay for the younger Marines to attend the 
Annual Birthday Ball, traditionally we would normally groan at the request.  Most NPDES 
staff’s initial thoughts would consist of car wash water containing metals such as nickel, copper, 
and zinc from brake pads and rotors; oil and grease; and surfactants from soap potentially 
entering the storm drain system and entering local our creeks.  However, City staff suggested 
that the Marines work with Mr. Craig Nash at ProntoWash, which an international company that 
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uses near waterless technology to safely clean cars without water runoff.  Only 40 gallons of 
water can clean over 300 cars (or about 1 pint per car).  And because the water is misted on, 
there’s no water runoff.  ProntoWash generously provided equipment, staff, and training to assist 
the Marines and Sailors.  Photographs of the July 19, 2008 car wash are included in Exhibit A-
1.2 of this report. 
 
Based upon revenue from the first two events at the time of this writing, together ProntoWash 
and the Marines will raise over $20,000 during four events scheduled through October 2008 at 
City Hall while providing an environmentally friendly alternative to traditional car wash 
fundraisers. 
 
Still Realizing the Benefits of Collaboration with other Cities and Districts 
 
As previously reported, the City participated in the development of the South Orange County 
Integrated Regional Water Management Plan (IRWMP) with other South Orange County cities 
and water districts.  As a result of the group’s efforts, the South Orange County cities and water 
agencies received $25 million in grant funds from the State Proposition 50, Section 8 grant, the 
Water Quality, Supply and Safe Drinking Water Projects, and Coastal Wetlands Purchase and 
Protection Bond Initiative Statute.  $1 million of the grant funds will help to continue to fund 
irrigation SmarTimer installations under the Water Use Efficiency Program Expansion 
(WUEPE) Project and another $5 million of the grant funds will serve as the financing 
cornerstone of the proposed Aliso Creek SUPER Project.  The South Orange County IRWMP is 
now set to be updated during the 2008-2009 to compete for Proposition 84 funds.  The City plans 
to take part in the process by submitting projects that may be eligible for funding under 
Proposition 84. 
 
During the reporting period, the Oso Creek Barrier Upgrade Project was completed by Santa 
Margarita Water District using, in part, $192,400 in funds under the the U.S. House of 
Representative Water and Energy Appropriations Bill. The City applied for funds on behalf of 
Santa Margarita Water District.  As a result of the work, the Oso Creek Barrier will operate more 
days during the year and will be able to remove urban runoff from Oso Creek prior to reaching 
San Juan Creek and the Pacific Ocean.  
 
So, What are the Results of all of this Monitoring?  
 
As evidenced above by the City’s campaign to reduce irrigation water runoff, water quality 
monitoring data is being used to shape management decisions.   
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The City of Mission Viejo continues to chair the Orange County Water Quality and Science 
Monitoring Committee.  The chair has continually advocated for improvements in the 
presentation of water quality monitoring data to Orange County city NPDES Program Managers.  
One such example was the development of the Water Quality Monitoring Program Quick Guides 
in August 2005 to provide a clearer understanding of the types of chemicals, liquids, and 
biological factors that may cause elevated readings for the tested constituents at storm drain 
outfalls.  At Committee meetings subsequent to the release of the Quick Guides, the Quick 
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Guides have been used to review the monitoring data generated by the County monitoring 
programs. 
 
Based upon the City’s review of monitoring data and investigation of potential sources, City staff 
makes the following important observations: 

(1) As reported in past Program Effectiveness Assessments, it was determined that 100% 
of the FY 2007-2008 Dry Weather Monitoring Program monitoring result 
exceedances of the “tolerance intervals” and basin plan objectives for ammonia and 
total chlorine were directly attributable to reclaimed irrigation water runoff.   

(2) Fertilizers being washed off properties by potable water and reclaimed irrigation 
water generally causes exceedances of the “tolerance interval” and basin plan 
objectives for reactive phosphorous and nitrate. 

(3) Total coliform, fecal coliform, and enterococcus indicator bacteria levels at many of 
Mission Viejo’s storm drain outfalls remain relatively low compared to other South 
Orange County storm drain outfalls.  Only occasionally do they exceed the tolerance 
intervals established by the County.  When they do exceed the tolerance intervals, it 
may be due to organic debris build-up and decay in storm drain pipes. For example, 
prior to the City cleaning the J01P03 storm drain pipe in September 2007, this outfall 
had several exceedances for indicator bacteria. However, after cleaning the pipe, 
levels fell to 50,000 cfu/100 ml and since then have remained low.  Staff notes that 
the levels started to rise again in August 2008 prior to the next scheduled cleaning in 
September 2008; therefore, if levels fall again after cleaning, we may be able to 
conclusively say that indicator bacteria at J01P03 may be directly linked to build-up 
of organic debris. 

(4) Based upon County staff work in San Clemente, groundwater seeping from areas 
soils may be a contributing factor to elevated levels of cadmium, zinc, and nickel in 
some Mission Viejo storm drain outfalls.  The geology within the area contains these 
elements and while no direct observations of groundwater leaching into City storm 
drain systems has been found, City staff plans to follow-up to see if groundwater 
sources can be identified. 

Detailed discussion of these topics can be found in Sections 10 and 11 of this report. 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
During the Orange County Municipal Storm Water Permit renewal process, the City of Mission 
Viejo continued to encourage the San Diego Regional Water Quality Control Board to issue 
permits to local water districts and water agencies requiring them to prevent irrigation water 
runoff from entering local creeks and the oceans.  Based upon the results of the 2007-2008 
monitoring program, City staff still believes that many water quality issues can be solved if 
irrigation water runoff can be curtailed to the maximum extent practicable.  With the approval of 
the Beaches and Creeks Indicator Bacteria Total Maximum Daily Load (TMDL) Plans, 
curtailing irrigation water runoff will be even more important. 
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The City of Mission Viejo has judged that it has an effective Stormwater Quality Program based 
upon the results of the Program Effectiveness Assessment to date.  Future improvement is 
possible in any well-orchestrated program; therefore, the modifications to the program that are 
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SECTION C-1, Introduction 
 
 
C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A-1) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) 
in order to better report to the Regional Boards the implementation and performance the 
Permittees’ stormwater quality programs.   
 
The objectives of the PEA are to: 
 
• Facilitate the collection and compilation of specific stormwater program implementation 

and validation data necessary for the submittal of the Annual Progress Reports;  
 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or 
LIP may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
 
C-1.2 Background (LIP Section A-1.1) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  As a result of court decisions and the overriding need to clarify the stormwater 
permitting requirements, the CWA required the Environmental Protection Agency (EPA) to issue 
regulations to be effective by 1983 that included stormwater runoff from rainfall.  Congress 
passed a Clean Water Act Amendment in 1987, the Water Quality Act, which brought 
stormwater discharges into the NPDES Program.  EPA issued subsequent regulations on 
November 16, 1990.   
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In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District, and the incorporated cities of 
Orange County (all three collectively referred to as Permittees) have obtained, renewed and 
complied with the following NPDES Stormwater Permits from the Santa Ana and San Diego 
Regional Water Quality Control Boards (subsequently referred to as the Santa Ana Board, the 
San Diego Board or collectively as the Regional Boards):   
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SECTION C-1, Introduction 
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SANTA ANA REGIONAL BOARD SAN DIEGO REGIONAL BOARD PERMIT 

TERM Order No. NPDES No. Date 
Adopted Order No. NPDES No. Date 

Adopted 
First  
1990-1996) 90-71 CA8000180 July 

1990 90-38 CA0108740 July 
1990 

Second 
(1996-2002) 96-31 CAS618030 March 

1996 96-03 CAS0108740 August 
1996 

Third 
(2002-2007) 

R8-2002-
0010 CAS618030 January 

2002 
R9-2002-

0001 CAS0108740 February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-
based water quality planning processes to complement existing jurisdictional and countywide 
processes.  The program update also addressed the necessary reconciliation of two Permits 
which, for the first time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to 
include model programs and templates for Local Implementation Plans (LIP) (also termed 
Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego Regional Board 
Third Term Permit), which will assist the Permittees in implementing the program within their 
individual jurisdiction as well as recognize the differences between the two sets of permit 
requirements.   
 
This annual progress report covers the period from July 1, 2006, to June 30, 2007, and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the 
Third Term Permit.  
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SECTION C-2, Program Management 
 
 
C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2) 
 
This section addresses the City’s implementation of the program management elements of its 
LIP.  Program management activities conducted by the City of Mission Viejo involve the 
following activities: 
 
• Coordination with the Principal Permittee and other Permittees on continued program 

development through the 2003 DAMP; common program implementation (such as 
monitoring, public education and watershed programs); and a commitment of funding to 
shared budgets under the Implementation Agreement;  

• Coordination with internal City departments to implement the LIP;   
• Preparing, approving, and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and  
• Data management and compliance reporting based on common practices specified in the 

2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section A-2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Mission Viejo has 
designated NPDES primary and alternate representatives.  
 
Representative Primary Alternate 
Name Joe Ames Rich Schlesinger 
Title Associate Civil Engineer City Engineer 
Department Public Works Dept. Public Works Dept. 

Address 200 Civic Center 
Mission Viejo, CA 92691 

200 Civic Center 
Mission Viejo, CA 92691 

E-mail Address james@cityofmissionviejo.org rschlesinger@cityofmissionviejo.org 
 
The jurisdiction's representatives are also noted in Section A-2 of the City's LIP.  
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SECTION C-2, Program Management 
 
 
The General Permittee Committee meets at least six times per year.  The City of Mission Viejo 
had representatives at the following meetings: 
 

Meeting Date Attended  

July 26, 2007  
August 23, 2007  
September 27, 2007  
October 25, 2007  
December 20, 2007  
January 24, 2008  
February 28, 2008  
March 27, 2008  
April 24, 2008  
May 22, 2008  
June 26, 2008  

 
In addition, City representatives participated in the following sub-committees and task forces: 
 

Committee/Task Force Attended  

LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc—Vector Control  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended  

Laguna Coastal Streams  
Aliso Creek  
Dana Point Coastal Streams  
San Juan Creek  
San Clemente Coastal Streams  

 
C-2.3 City Internal Coordination (LIP Section A-2.4) 
 
The responsibilities of City departments for the internal coordination of LIP activities are 
detailed in LIP Table A-2.2.  No changes were made to the City’s internal coordination. 
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SECTION C-2, Program Management 
 
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 
 
The Fiscal Analysis includes the following: 
 
• The City’s expenditures for the previous fiscal year; 
• The City’s budget for the current fiscal year; and 
• A description of the source of funds. 
 
The Fiscal Analysis is intended to depict all NPDES compliance-related costs for the City of 
Mission Viejo.  The tables below report costs that include the costs of Permittee operations and 
contracted services. 
 
Capital Costs 
 
Capital costs include any capital expended for each one of the DAMP elements.  This would 
consist of any land, large equipment, and structures.  
 
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of 
keeping equipment and facilities in working order.   
 
C-2.5 Program Management Modifications 
 
During the reporting year, no changes were made to the City's Local Implementation Plan (LIP). 
 
Note that in June 2007, the County of Orange released the Orange County Stormwater Program 
Fiscal Analysis Guidance Manual, which created several changes to the tables reporting the costs 
of the City’s NPDES Program. 
 
Taken directly from page 1 of the Manual: 
 

The goal of the Manual is to provide an accurate and auditable basis for Orange County’ 
cities, the County of Orange and the Orange County Flood Control District (the 
“Permittees”) to compile and report the fiscal impact of the stormwater mandate. 
Estimated expenditures and funding sources must be provided for the current reporting 
period and the next period in each annual report. In addition, the annual report must 
discuss the source of funds and any legal restrictions on use of these funds. This 
discussion must also include a narrative description of circumstances resulting in a 25% 
or greater annual change for any budget line items. These guidelines and worksheets are 
intended to provide a common understanding and basis for more consistent derivation of 
the annual costs included in future Unified Annual Reports – Program Effectiveness 
Assessments. 
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The Fiscal Analysis Guidance Manual is included as Exhibit A-2.  Within the Manual is a table 
titled “Fiscal Analysis Reporting Categories with Guidelines,” which City staff used for the FY 
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SECTION C-2, Program Management 
 
 
2006-2007 Annual Report to classify expenditures and funding sources. As a result, comparisons 
made among expenditures prior to FY 2006-2007 versus FY 2006-2007 and later require the 
reader to note these changes. 
 
City of Mission Viejo NPDES Storm Water Program Implementation Costs 
 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 
 

LIP Program Elements FY 2007–08 
Costs 

Projected 
FY 2008–09 

Costs 
Public Projects - BMPs $0 $0 
Construction BMPs for Public Projects $111,500 $3,000 
Other Capital Projects / Major Equipment Purchases   $0 $0 
Totals $111,500 $3,000 
 
OPERATION AND MAINTENANCE COSTS 
 

LIP Program Elements FY 2007–08 
Costs 

Projected 
FY 2008–09 

Costs 
Supportive of Program Administration (LIP Section 2.0) $236,941 $288,690 
Municipal Activities (LIP Section 5.0) Trash & Debris Control (formerly 
“Litter Control”) $49,286 $50,250 

Municipal Activities (LIP Section 5.0) Drainage Facility Maintenance $433,494 $302,043 
Municipal Activities (LIP Section 5.0) Street Sweeping $435,170 $437,761 
Municipal Activities (LIP Section 5.0) Environmental Performance 
(BMP Implementation) $6,000 $6,300 

Municipal Activities  (LIP Section 5.0) Public Property & Street 
Chemical Spill Response $0 $5,000 

Municipal Activities (LIP Section 5.0) Pesticide & Fertilizer 
Management $25,688 $34,072 

Public Information (LIP Section 6.0) Nonpoint Source Pollution 
Awareness $19,591 $32,500 

Public Information (LIP Section 6.0) Household Haz. Waste Collection $65,000 $65,000 
Requiring New Development BMPs (Supportive of Planning, etc) (LIP 
Section 7.0) $3,370 $7,500 

Requiring Construction BMPs (Supportive of Plan Check & Inspection) 
(LIP Section 8.0) $19,254 $19,958 

Existing Development (LIP Section 9.0) Industrial/Comm./HOA 
Inspections $3,980 $5,000 

Illicit Connections/Discharge Ident. & Elimination (LIP Section10.0) 
Other Efforts to Identify & Eliminate Illicit Connections $79,550 $82,178 

Agency Contribution to Regional Program $231,132 $269,124 
Totals $1,608,456 $1,600,376 
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SECTION C-2, Program Management 
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FUNDING SOURCES 
 

LIP FUNDING SOURCES FY 2007–2008 
Costs 

Projected 
FY 2008–09 

Costs 
General Fund 73% 73% 
Utility Tax/Charges 0% 0% 
Separate Utility Billing Item 0% 0% 
Gas Tax 22% 23% 
Special Restricted Fund 0% 0% 
Others (Specify)   
 - Sanitation Fee 0% 0% 
 - Benefit Assessment 0% 0% 
 - Fleet Maintenance Fund 0% 0% 
 - Community Services Fund 0% 0% 
 - Water Fund 0% 0% 
 - Sewer & Storm Drain Maintenance Fee 0% 0% 
 - Others 5% 4% 
TOTALS 100% 100% 
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SECTION C-3, Plan Development 
 
 

 
C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the City of Mission Viejo in 
developing its LIP.  This Section also discusses a number of studies that the City is participating 
in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The complexity of the Third Term permits has necessitated the development of a LIP in order to 
provide for a city-specific plan within the broader policy and program framework of the 2003 
DAMP.  The LIP focuses predominantly on the jurisdictional implementation of the model 
pollution-prevention-oriented programs detailed in the 2003 DAMP and was completed and 
provided to the RWQCB in 2003. The 2003 DAMP was revised and submitted by the Principal 
Permittee as the proposed plan for the Report of Waste Discharge.   
 
The City LIP, however, is intended to be a more dynamic document plan that will be evaluated 
on at least an annual basis by the City or as directed by the Regional Board.  Proposed revisions 
to the LIP Plan Development Section are identified in Section C-3.6. 
 
C-3.3 BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the City’s LIP is the implementation of additional and/or refinement of 
BMPs to complement the DAMP-based jurisdictional program.  The tables that follow list the 
BMPs implemented during the reporting period.   
 

Structural BMPs Initiated in FY 
2007–08 

Completed in 
FY 2007–08 

Projected 
Completion in 

FY 2008–09 
Aliso Creek - Structural BMPs – Trash Enclosure 
Retrofit Program (Cover Existing and Proposed 
Trash Enclosures subject to Development Permits 
and Connect Inlet Drains to Sanitary Sewer 
System) 

   

San Juan Creek - Structural BMPs - Trash 
Enclosure Retrofit Program (Cover Existing and 
Proposed Trash Enclosures subject to 
Development Permits and Connect Inlet Drains to 
Sanitary Sewer System) 

   

Non-Structural BMPs    
Aliso Creek – Non-Structural BMPs – Elementary 
School Survey    

San Juan Creek - Non-Structural BMPs – 
Elementary School Survey    
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SECTION C-3, Plan Development 
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C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
The City of Mission Viejo's NPDES Program Manager serves as Chair of the County of Orange 
Water Quality and Science Monitoring Committee.  As previously reported, during FY 2005-
2006, the Chair actively led the County in developing new "Quick Guides" for use by NPDES 
Program Managers in the County.  The Quick Guides detail all of the monitoring programs 
conducted under the Countywide programs for the San Diego and Santa Ana Regions.  The 
Quick Guides show monitoring locations, types of constitutes tested, common sources of the 
constituents, and rationale for the monitoring programs.  The Quick Guides are meant to help 
guide NPDES Program Managers to make informed decisions and changes to their NPDES 
programs as a result of monitoring data collected.  The Quick Guides were released in August 
2005 and an update of the Quick Guides was released in January 2008.  The Quick Guides were 
used in the analysis of the Dry Weather Monitoring Program data in Section C-11.1 of this 
report. 
 
In addition, the City continues to work with other Aliso Creek and San Juan Creek Watershed 
Permittees on developing improvements to the monitoring programs in order to determine 
effectiveness of structural and non-structural BMPs employed to reduce bacteria.  
 
C-3.5 13225 Directive for Aliso Creek (LIP Section A-3.5) 
 
In order to address the increased bacteria levels in the Aliso Creek Watershed, the City of 
Mission Viejo over the past seven and one-half years has implemented a variety of strategies.  
These strategies are intended to identify and eliminate/reduce sources of bacteria.  Some of the 
strategies employed are intensive reconnaissance investigations, increased enforcement, focused 
public education, and an intensive commercial and industrial inspection program.   
 
The efforts undertaken are detailed in the Aliso Creek Watershed Action Plan Strategy Tables 
and the Aliso Creek High Priority Drain Tables submitted in the Watershed Urban Runoff 
Management Plan, Chapter 12 of the Drainage Area Management Plan.  These documents will 
be submitted under separate cover by the County of Orange on behalf of the City of Mission 
Viejo. 
 
C-3.6 Plan Development Modifications  
 
During the reporting year, no changes were made to Section A-3 of the City's Local 
Implementation Plan (LIP). 
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SECTION C-4, Legal Authority 
 
 
C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section A-4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section A-4.2) 
 
No revisions were made to the City of Mission Viejo's Water Quality Ordinance during this 
reporting period.  
 
No revisions were made to the City's Grading and Excavation Ordinance during this reporting 
period. 
 
Revisions will be considered to these Ordinances once the new fourth term NPDES permit is 
issued. 
 
C-4.3 Legal Authority Modifications 
 
No revisions were made to City policies during this reporting period. 
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SECTION C-5, Municipal Activities 
 
 
C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1 Overall Program Management 
 
Through the submittal of an Organization Chart (LIP Exhibit A-5.1), the City of Mission Viejo 
identified which departments were responsible for the implementation of this stormwater 
program element.   
 
Any updates or modifications to the organizational chart, inventories, prioritizations, specific 
MS4 maintenance activities, enforcement procedures, the Environmental Performance Program, 
and/or strategies for managing pesticides, herbicides, and fertilizers, as compared to information 
presented in the February 2004 LIP submittal, are attached as revised LIP pages to this report.  
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP 

Section A-5.2) 
 
The City has a watershed-based inventory of its identified municipal facilities.  The inventory 
includes 64 fixed facilities including a corporate yard, parks, public buildings, recreational 
facilities, an animal shelter, and open spaces.  In addition, six types of field programs are 
identified, which are performed by 12 contractors. 
  
Of the 64 fixed facilities, the City identified one corporate yard.  There are 42 parks in the City, 
which consist of landscaped grass fields, playgrounds, restroom facilities or paved parking lots.  
Three public buildings, Norman P. Murray Community and Senior Center, the Potocki 
Conference Center and the Civic Center, were also identified in the City.  The Community 
Center is a public service building located near Oso Viejo Park, the Potocki Conference Center is 
a facility with conference rooms available to the public for rent, and the Civic Center consists of 
City Hall, the public library, and a small outdoor storage area.  The City operates one Animal 
Shelter with a clinic and several kennels kept under a canopy structure.  The City identified six 
recreational facilities including tennis and volleyball courts, swimming pools, a gymnasium, and 
office buildings.  There are a total of 11 open spaces identified in the City which are comprised 
of grassy hills, wooded areas, and undeveloped land. 
 
The 13 field program contracts include Graffiti Removal, Flood Control Channels, Street 
Maintenance (Street Sweeping, Concrete Repair, Asphalt Repair), Rodent Control, Technical 
Irrigation Services, Landscape Maintenance (three contract areas), and Urban Forest 
Maintenance. 
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report Submittal. 
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SECTION C-5, Municipal Activities 
 
 
The City has developed a watershed-based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary 

Municipal Facility Types 
Total 

Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 42 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 3 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 1 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 0 

Other Municipal Owned and/or Operated Facilities:  Open Spaces 11* 
Other Municipal Owned and/or Operated Facilities:  Recreational Facilities 6 
Total Number of Municipal Facilities 64 
  
Field Programs:  Graffiti Removal 1 
Field Programs:  Flood Control Channels 2 
Field Programs:  Street Maintenance 4 
Field Programs:  Rodent Control 1 
Field Programs:  Technical Irrigation Services 1 
Field Programs:  Landscape Maintenance 3 
Field Programs:  Urban Forest Maintenance 1 
Total Number of Field Programs 13 
 
The inventory is current for the 2007-2008 fiscal year; inventories are subject to change due to 
the addition of new municipal facilities or the elimination of sites if applicable.  The inventories 
are updated on an annual basis or as needed to reflect the most current information. 
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Watershed Summary 

Sub-Category Facility Types 

Number of 
Municipal 

Facilities in 
Aliso Creek 
Watershed 

Number of 
Municipal 

Facilities in 
San Juan 

Creek 
Watershed 

Number of 
Municipal 

Facilities in 
Both 

Watersheds 

Total 
Number of 
Municipal 
Facilities 

Active or Closed Municipal Landfills -- -- -- -- 
Publicly Owned Treatment Facilities -- -- -- -- 
Incinerators -- -- -- -- 
Solid Waste Transfer Facilities -- -- -- -- 
Land Application Sites -- -- -- -- 
Sites for Disposing and Treating 
Sewage Sludge -- -- -- -- 

Hazardous Waste Treatment, Disposal, 
and Recovery Facilities -- -- -- -- 

Uncontrolled Sanitary Landfills -- -- -- -- 
Corporation Yards -- 1 -- 1 
Maintenance Yards -- -- -- -- 
Storage Yards for Materials -- -- -- -- 
Airfields (Landside Operations) -- -- -- -- 
Parks and Cemeteries 7 35 -- 42 
Public Buildings (Police, Fire, Libraries, 
etc.) -- 3 -- 3 

Stadiums -- -- -- -- 
Stables -- -- -- -- 
Boat/Shipping Yards -- -- -- -- 
Animal Shelters/Services -- 1 -- 1 
Public Parking Facilities -- -- -- -- 
Other Facilities Identified by the 
Municipality -- -- -- -- 

Open Spaces 8 3 -- 11 
Recreational Facilities -- 6 -- 6 
Field Programs -- -- 13 13 
Total for All Categories 15 49 13 77 

 
The inventory is current for the 2007-2008 reporting year.  Additions and changes will be noted 
on an annual basis or as needed to keep the inventory current. 
 
C-5.3 Prioritization of Sites (LIP Section A-5.3) 
 

Orange County Stormwater Program C-5-3 November 15, 2008 
DAMP Appendix C-5 

The City has 22 High Priority Facilities, 2 Medium Priority Facilities, and 40 Low Priority 
Facilities. Prioritization numbers are current for the 2007-2008 reporting period and will 
continue to be updated on an annual basis or as needed to keep the prioritization inventory up to 
date.   
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SECTION C-5, Municipal Activities 
 
 
The municipal prioritization is updated on an ongoing basis and provided to the Regional Board 
as a part of this Annual Report Submittal.  The updated detailed inventory is included in the 
appendix. 
 
Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  

Municipal Facility Prioritizations 
Total 

Number of 
Facilities 

Number of mandatory high priority facilities 1 
Number of "other" high priority facilities 21 
Number of medium priority facilities 2 
Number of low priority facilities 40 
Total Number of Facilities 64 
 
Watershed Summary  

Watershed Number of high 
priority facilities 

Number of 
medium priority 

facilities 
Number of low 

priority facilities Total 

Aliso Creek 3 0 12 15 
San Juan Creek 19 2 28 49 
Total for all categories 22 2 40 64 
 
The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual Progress Report submittal.  The updated inventory with the 
prioritizations is included as an attachment to this report. 
 
C-5.4 Model Maintenance Procedures (LIP Section A-5.11) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity-based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. 
 
No changes were made to the BMP Fact Sheets for Municipal Maintenance BMPs.  
 
C-5.5 Inspection (LIP Section A-5) 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste-handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
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SECTION C-5, Municipal Activities 
 
 
The City inspects its high priority fixed facilities and field programs at a minimum annually, all 
medium sites at a minimum once every two years, low priority sites once per permit cycle at a 
minimum, and drainage facilities annually before the wet season in accordance with the San 
Diego Permit, and additional inspections are performed in hot spots such as Aliso Creek and as 
needed during the wet season.  The frequency of City staff inspections typically far exceeds the 
minimum requirements.  As an example of our continuing proactive stance on water quality 
inspections, City staff inspected all of its 64 fixed facilities and 13 field programs during this 
reporting period, even though the Permit only requires annual inspection of our high priority 
fixed facilities and of our high priority field programs.  (The City has 22 high priority fixed 
facilities and has voluntarily classified all of its 13 field programs as high priority.)  The City's 
inspections generally include a review of material and waste handling practices, BMP 
implementation, and evidence of past or present unauthorized non-stormwater discharges. 
 
The City has developed "Watch Lists" for municipal fixed facilities to better ascertain the level 
of BMP implementation at City facilities.  The "Watch Lists" are developed from the field 
reports and from year-end Environmental Performance Reports (EPRs) written by Public 
Services Department staff, who maintain all the City fixed facilities.  After inspecting all of the 
fixed facilities, comparisons were made between last year's "Watch Lists" and this year's lists.  
The overall noticed trend has been a higher level of BMP implementation across the board with 
some sites entirely disappearing from the Watch List.  To refine our Watch Lists, the City added 
two categories this year to better reflect the needs of the City.  The categories added were: (1) 
“Clean Gutters" and (2) "Contractor Training on BMPs." 
 
For the purposes of comparison, 24 sites were placed on the Watch List for leaf and debris 
removal monitoring in 2003–2004.   In 2004–2005, the number of sites fell to 16.  And for 2005-
2006, the number sites fell again to 8.  In 2006-2007, the number of sites fell to 7.  And for 2007-
2008, the number of sites fell again to 5. 
 
City staff has been increasingly diligent in monitoring irrigation overwatering by performing 
weekly visual checks of the irrigation systems at many of the City’s park and facility sites.  As a 
result, the number of sites placed on the Watch List for “Monitor Irrigation Overwatering” has 
steadily increased from 9 in 2004-2005 to 21 in 2007-2008.  This is directly attributable to the 
City’s focus on reclaimed irrigation runoff as being a potential source of pollutants as written in 
last year’s Annual Report as well as the prolonged drought condition in Southern California. 
 
Additional results may be found in the "Watch List" at the end of this Section. 
 
All 13 field programs were inspected.  Only one minor corrective action was identified for the 
Urban Forestry – Tree Maintenance Program, which was identified as the contractor needs to 
provide mulch for weed and erosion control.  Additionally, most of the City's contractors were 
advised to continue to provide BMP training to their employees.  City staff will continue to 
monitor the City contractors for compliance with BMPs.  
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Jurisdictional Summary  

Municipal Facility Types 
Total Number 
of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 42 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 3 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 1 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 6 

Total for all Categories 53* 
 
*Note that the 11 Open Spaces owned and operated by the City are reviewed for BMP implementation 
through the Landscape Maintenance Field Programs. 

 
Name of Field Program Number of Field 

Program Inspected 
Graffiti Removal 1 
Flood Control Channels 2 
Street Maintenance 4 
Rodent Control 1 
Technical Irrigation Services 1 
Landscape Maintenance 3 
Urban Forest Maintenance 1 
Total 13 
 

Orange County Stormwater Program C-5-6 November 15, 2008 
DAMP Appendix C-5 

The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
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Watershed Summary 

Watershed 
Number of Facilities/ 

Field Programs Requiring 
Corrective Action 

Number of Re-inspections 

Aliso Creek 3 3 
San Juan Creek 28 28 

 
While the number of facilities requiring corrective action has increased as indicated by the 
"Watch Lists," this is largely attributable to the continued focus on reclaimed irrigation runoff 
control.  City Staff attributes this change to an improved appreciation for water quality issues by 
maintenance personnel.  
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 
Number of Facilities/ 
Field Programs with 

BMPs Fully 
Implemented 

Number of Facilities/ 
Field Programs with 

BMPs Partially 
Implemented 

Number of Facilities/ 
Field Programs With 

No BMPs 

Aliso Creek 4 3 0 
San Juan Creek 18 28 0 

 
In order to address the deficiencies discussed above, the City has prepared an “Action Plan” to 
address the deficiencies during the next annual review period.  Some BMPs may take several 
years to implement and are subject to availability of funds to implement. 
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ACTION PLAN FOR SEVENTH YEAR OF PERMIT IMPLEMENTATION 

Monitor Leaf Debris/Removal Monitor Irrigation Overwatering by 
Weekly Check Through BMPs 

Civic Center 
Corporate Yard 
Marguerite Aquatics Complex 
Marguerite Tennis Center 
Montanoso Recreation Center 

Alicia Park 
Applegate Park 
Aurora Park 
Barcelona Park 
Beebe Park 
Christopher Park 
Corporate Yard 
Crucero Park 
Curtis Park 
Eastbrook Park 
Flamenco Park 
Marguerite Recreation Center (YMCA) 
Marguerite Tennis Center 
Melinda Park 
Minaya Park 
Olympiad Park 
Pacific Hills Park 
Pavion Park 
Potocki Conference Center 
Seville Park 
Youth Athletic Park 

Provide New Trash Bin With Lid Develop BMP for 
Routinely Checking Trash Bin Lids 

Corporate Yard 
Norman P. Murray Community Center 
Potocki Conference Center 

None 

Develop Spill Prevention Plans Install Sandbags at Edge of Storage Areas 
None None 

Irrigation Line Repairs** Monitor Cleaning of Debris—Catch Basins 
Gilleran Park 
Preciados Park 

Pavion Park 

Install Trash Enclosure Cover Retrofit Trash Enclosure Area/ Wash Pad Area to 
Drain to the Sanitary Sewer 

None Mission Viejo Animal Shelter* 
Install Trash Enclosure Monitor Erosion 

None None 
Remove Clippings and Cover Drains When 

Mowing** 
Contractor Training on BMPs 

Granada Park 
Linda Vista Park 
O’Neill Park 
 

Alicia Park 
Animal Shelter – Fueling Station 
Corporate Yard – Fueling Station 
Beebe Park – resolve issue 
Curtis Park – resolve issue 
Gilleran Park – resolve issue 
Linda Vista Park 
Pacific Hills Park 
Pinecrest Park 
Wilderness Glen Park 

*Scheduled for construction Spring 2009 
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C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
The City’s Water Quality Manager routinely meets with Public Services staff to discuss water 
quality issues and reinforce requirements.   
 
C-5.5.2 Reporting 
 
The City has found no municipal facilities that represent a significant threat to human health or 
the environment.  
 
C-5.6 Education and Training (LIP Section A-5.7) 
 
C-5.6.1 Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Training 

Dates Department Department 
Subcategory 

Number of 
Attendees 

Vector Control  1/29/08 Public Services  3 
Vector Control 1/29/08 Public Works  2 
 
Training Conducted by City for City Personnel 
Department Training 

Dates Department Department 
Subcategory 

Number of 
Attendees 

Field Program 
Model Maintenance 
Procedures 

9/26/07 Public Services Contract Supervisors 9 

Field Program 
Model Maintenance 
Procedures 

9/26/07 Public Works  2 

Field Program 
Model Maintenance 
Procedures 

9/28/07 Public Services Animal Shelter 3 
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As indicated above, the City conducted and/or participated in five training sessions during the 
current reporting period.  These training sessions reached a total of 19 municipal staff.  The City 
also conducted several water quality training sessions to all municipal maintenance staff through 
weekly staff meetings. 
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C-5.6.2 Education 
 
The City has conducted outreach at all of its fixed facilities that have permanent staff and all 
field program contractors within its jurisdiction to ensure that they are informed of their 
responsibilities. This outreach has included holding awareness meetings during inspections and 
distribution of fact sheets.  In addition, the model contract language reflects the contractor's 
responsibility to use required BMPs when conducting operations within the City of Mission 
Viejo.  A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet Title/Subject Number 

Distributed 
Distribution Method(s) and 

Location(s) 

Tips for Pet Care 500 Animal Shelter, Pet Adoptions, 
New Licenses 

Municipal Activity BMP Fact Sheets 150 All Contracts and Bid Sets 
Street Sweeping Door Hangers 400 Hand Delivered  
Total number of outreach materials distributed 
during the current reporting year 1050  

 
Website 
 
The City's website contains numerous links and documents available to contractors describing 
the City's requirements and BMPs.  The City's website was updated and redesigned during this 
reporting period to provide more comprehensive BMPs and more information on the City's 
stormwater program.  
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C-5.7 Environmental Performance Report (LIP Section A-5.6) 
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process.  This EPR process emphasizes: 
 
• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 
 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation 
 
Per direction from the San Diego Regional Water Quality Control Board staff in 2005, the City 
has not attached the completed EPR forms this reporting year.  The forms are available for 
viewing at the City’s Public Services Corporate Yard or City Hall upon appointment. 
 
C-5.8 Municipal Activities Program Modifications  
 
Modifications to the inventory database are noted within the appendix to this report.  
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C-5.A—ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 
• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 
 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 
Indicate which of the following litter control programs, such as municipal litter ordinances, 
provision of public trash receptacles, periodic clean-up programs and/or “city beautification day” 
type events where a special effort is made to collect household trash.   
 
The City uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  

Public Trash Receptacles  

Clean-Up Programs  

Special/Bulky Item Pickups  

Others  

 
A variety of programs and practices are used in Mission Viejo to control litter.  All City 
facilities, parks, and open spaces have trash containers and a number of high-use parks have 
recycling containers for bottle and can collection.  The City of Mission Viejo provides daily trash 
pick up from all City trash containers as well as daily litter pick-up at all parks, City facilities, 
and open spaces.  The City's trash hauler provides residents with three bulky item pick ups per 
year.  With each bulky item pick up, a resident can place up to five large items at the curb for no 
additional costs.  The City's trash hauler provides pick up of abandoned bulky items (such as 
furniture, appliances, etc) as needed by the City.  The City's trash hauler also provides curbside 
household hazardous waste pick up one time per year for each resident.  Each year, the City of 
Mission Viejo also participates in Inner-Coastal Clean-Up Day by hosting a litter pick-up event 
in the City.    
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C-5.A.2 Solid Waste Collection/Recycling 
 
The City's waste hauler collected 93,154 tons of solid waste during Fiscal Year 2007/2008.  Of 
the 93,154 tons collected, 54,356 tons was landfilled and 38,797 tons was recycled.  In addition, 
approximately 21,000 tons of solid waste from Mission Viejo was self-hauled to Orange County 
landfills during this reporting period.  
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned 12,945 feet (or 2.45 miles) 
Total Number of Catch Basins in City 1,925 (1,478 public) 
Total Number of Catch Basins Cleaned in City* 1,402* 
Percentage of Catch Basins Cleaned* 95%* 
Total Volume of Material/Debris Removed 119 tons 
 
Method of Material/Debris Removal  
Vacuum Truck 1% 
Hand Crews 99% 
Others (specify)  
*The City inspects all public catch basins and accessible drainage facilities at a minimum annually.  Catch 
basins and drainage facilities in hot spot areas and portions of the Aliso Creek Watershed are inspected 
more frequently.  Only catch basins and drainage facilities that are identified during the inspection 
process as needing cleaning are cleaned. 

 
Status of BMP Implementation 
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Drainage Facility and Infrastructure BMPs Ongoing New Modified Implemented 
Pollution Prevention—Train Maintenance 
Staff—Inspect at least annually     

Pollution Prevention—Train Maintenance 
Staff—Conduct intermittent inspections     

Pollution Prevention—Train Maintenance Staff 
—Other     

Source and Treatment Control—Clean catch 
basins at least annually—Use vacuum truck or 
suction equipment 

    

Source and Treatment Control—Clean catch 
basins at least annually—Use manual labor     

Source and Treatment Control—Clean catch 
basins at least annually—Plug inlet during 
cleaning 

    

Source and Treatment Control—Clean catch 
basins at least annually—Other     

Source and Treatment Control—Clean catch 
basins intermittently as needed—Clean at 
pipeline gradient changes 

    

Source and Treatment Control—Clean catch 
basins intermittently as needed—Other     
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Treatment Control—Clean dissipaters as 
needed—Use vacuum truck     

 
Are there any dry weather sewer diversions in place? 
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        Yes   No  
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Did you evaluate the need for additional drainage facility sewer diversions for dry weather flows 
within your jurisdiction? 
        Yes   No  

 
C-5.A.4 Catch Basin Stenciling  
 
The City of Mission Viejo uses its custom storm drain markers with the "Crying Fish" on it.  The 
phrase written above the "Crying Fish" is "No Dumping—Drains to Ocean."  Under the fish is 
the City's pollution notification telephone number, (949) 470-3000. 
 

Total number of catch basins 
re-stenciled this reporting period: 

The percentage of catch basins 
re-stenciled this reporting period: 

366 25% 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
 
Type of Application(s) Used % Used 
Spray Paint  
Curb Markers 100% 
Heat Application  
Adhesives  
Others  
 
Phrase Used: “No Dumping—Drains To Ocean” on a custom City marker with the “crying 
fish.” 
 
C-5.A.5 Street Sweeping  
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
        Yes   No  
 
If yes, how did you consider pollutant removal effectiveness prior to the purchase of equipment 
or establishment of a new contract? 
 
 Considered 
Manufacturer Specifications  

Technical Documents  

Other  
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Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum 4* 
Brush assisted 4* 
Regenerative Air 4* 
Other  
*The City has a total of 4 contract Tymco 600 street sweepers that have all of the above features.  Staff 
found that the Tymco street sweepers were the most effective of all the products currently on the market 
when they were purchased two years ago. 

 
Total Weight Collected 
for Fiscal year (tons) 

Total Curbline Street Miles 
Swept (Miles) 

1,371 505 
 

Question Yes? How Often? By What 
Means? 

Parking restrictions for street sweeping?    
Activities Monitored for adherence to manufacturer's 
specifications for optimal equipment performance?  Weekly Visual 

Are streets inspected for sweeper effectiveness?  Every Day Visual 
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C-5.A.6 Household Hazardous Waste Collection  
 
Efforts to Facilitate Proper Disposal of Used Oil 
 
Used Oil Program: 
The County of Orange administers the Used Oil Recycling Program using grant funds provided 
by the California Integrated Waste Management Board, on behalf of the City of Mission Viejo.  
The purpose of this program is to provide the public with convenient used oil locations; develop 
materials to motivate the public to recycle used motor oil; and perform outreach to educate the 
public regarding used oil recycling, collection center locations, and general pollution prevention. 
 
Certified Collection Centers: 
Mission Viejo has nine certified used oil recycling centers in the city.  These centers are 
publicized on brochures developed by the City and tip cards developed by the County. 
 
Public Education: 
The Used Oil Program implements a variety of activities to reach the Do-It-Yourself (DIY) oil 
changer.  A sample of program activities are listed below: 
1. Community events that provide direct interaction and education to the public; including 

both the DIY and children. 
2. Mission Viejo uses cable advertising and print media to promote the program. 
3. Distribution of brochures and promotional items at a variety of community events, in the 

City's information packet, and at City facilities and public counters. 
 
Efforts to Facilitate Proper Disposal of Toxic Materials 
 
Purpose and Scope: 
The County of Orange Integrated Waste Management Department (IWMD) owns and operates 
three landfills in Orange County.  These landfills accept municipal solid waste.  IWMD also 
manages Household Hazardous Waste Collection Centers (HHWCC), which provide free drop-
off services for household wastes, which cannot be disposed of in the regular trash.  HHW 
includes, but is not limited to, motor oil, paint, pesticides, herbicides, pool chemicals, cleaning 
products, batteries, and CRTs. 
 
Household Hazardous Waste Collection Centers: 
Anaheim, Huntington Beach, Irvine, and San Juan Capistrano. 
 
Stop & Swap:   
This is a unique program that allows residents to drop off household, yard, and car maintenance 
products they no longer need and pick up others products they can use at home.  This service is 
provided free of charge.  Typical products accepted at these centers include paint, automotive 
supplies, pesticides, weed killers, cleaning products, pool chemicals, and much more.  This 
program is available now at three of the four collection centers.  It is not currently available at 
the San Juan Capistrano location. 
 

Orange County Stormwater Program C-5-17 November 15, 2008 
DAMP Appendix C-5 

 

0035080



SECTION C-5, Municipal Activities 
 
 
Public Education: 
Orange County IWMD has a variety of programs geared at targeting residents.  The following 
are some of the public education efforts occurring countywide: 
1. Provide information and brochures to City recycling coordinators, police and fire 

departments, community organizations, schools, and solid waste haulers. 
2. Participate in the Orange County Drinking Water Festival. 
3. Participate in public outreach at the Orange County Fair. 
4. Participate in company health/safety/environmental events when possible. 
5. Provide educational landfill tours. 
 
OCIWMD Programs: 
 
Question Yes? How Many Times 

Per Year? 
Does your jurisdiction hold any toxic roundup or household 
hazardous waste collection days?  Once per year 
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In conjunction with its waste hauler, Waste Management of Orange County, the City provides an 
at-the-door household hazardous collection program to each resident one time per year.  This 
program allows residents to dispose of household hazardous waste, universal waste, and e-waste.  
In addition to the at-the-door program, the City regularly refers Mission Viejo residents to the 
County household hazardous waste collection centers.  The City of Mission Viejo also collects 
household batteries at City Hall.  Brochures and flyers with information about these programs 
are distributed at community events and at City facilities such as City Hall and the Mission Viejo 
Library.  
 
Category – Type of Waste Amount of Waste 

Collected (Pounds) 
Flammable & Poison - Flammable Solid/Liquid 2,455 
Flammable & Poison - Bulked Flammable Liquids 0 
Flammable & Poison - Oil-Based Paint 2,681 
Flammable & Poison - Poison (Excl. aerosols) 678 
Flammable & Poison - Reactive & Explosive 0 
Acid - Inorganic Acid 449 
Acid - Organic Acid 0 
Base - Inorganic Acid 804 
Base - Organic Acid 0 
Oxidizer - Neutral Oxidizer 16 
Oxidizer - Organic Peroxides 0 
Oxidizer - Oxidizing Acid 0 
Oxidizer - Oxidizing Base 39 
PCB Containing - PCB Containing Paint 0 
PCB Containing - Other PCB Waste 0 
Aerosol - Corrosive Aerosols 0 
Aerosol - Flammable Aerosols 0 
Aerosol - Poison Aerosols 0 
Reclaimable - Antifreeze 376 
Reclaimable - Car Batteries 816 
Reclaimable - Fluorescent Bulbs 0 
Reclaimable - Latex Paint 13,324 
Reclaimable - Motor Oil/Oil Products 12,697 
Reclaimable - Oil Filters 301 
Reclaimable - Mercury (Metallic) 0 
Other - Medical Waste 0 
Other - Household Batteries 4,960 
Other - Other 43,245 
Asbestos 0 
TOTAL 82,802 
 

Does your 
jurisdiction 

participate in 
used oil grant? 

Grant 
Begins on 

Grant 
Ends on 

Have you quantified 
the amount of oil 

collected as part of 
the grant? 

Motor Oil/Oil 
Products 
Collected 

Oil Filters 
Collected 

 07/1/07 06/30/08  11,760 285 
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C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.  Fertilizer Management 
 
Question Yes/No Specify (if needed) 
Did city personnel apply fertilizers in your jurisdiction?   
Did a contractor apply fertilizers in your jurisdiction?   
Did city personnel determine which type of fertilizer to use?   
Did a contractor determine which type of fertilizer to use?   
Did city personnel determine the fertilizer application rates?   
Did a contractor determine the fertilizer application rates?   
Did city personnel determine the timing of fertilizer applications?   
Did a contractor determine the timing of fertilizer applications?   
Did city personnel determine the application methods of 
fertilizers?   

Did a contractor determine the application methods of fertilizers?   
Did city personnel store the fertilizers?   
Did a contractor store the fertilizers?   
Are slow-release fertilizers utilized within your jurisdiction?   

Are fertilizer applications based on results from soil analysis? (if 
yes, specify)  

During the plant 
establishment period 

and when determining 
nutrient deficiencies. 

Do you calibrate the spreader used to apply the fertilizer? (if yes, 
specify)  

By product 
recommendations on 

label. 

If Yes, How is calibration done? (Please specify)  
By equipment 

(spreader) setting. 
Did you or your contractor have any large spills of fertilizers in 
your jurisdiction in the last year? (If yes, explain the 
circumstances and steps taken to mitigate the situation). 

  

How do you typically clean up small spills of fertilizers? (Please 
specify)  

Blower, broom, and 
manual removal. 

Last reporting year, how many acres of land were treated with 
fertilizers? (Please specify)  708.5 acres 
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Brand Name Nitrogen Phosphorus Potassium Total Amount Applied 
(lbs) 

Best Ammonium Sulfate 21 0 0 57,050 
Best Turf Supreme 16 6 8 47,450 

Best Nitra King 22 3 9 39,200 
Best Super Iron 9 9 9 31,200 
Best Triple Pro 15 15 15 11,900 

Turf Royale 21 7 14 63,000 
Grow Power Plus 5 3 1 12,000 

Bayer 2 in 1 Rose and 
Flower Care 8 12 4 50 

Turf Grow 21 4 7 21,700 
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Please list the types and quantities of fertilizers that were applied in your jurisdiction during the 
last fiscal year.  If both city personnel and contractors apply fertilizers, please provide 
information for each of them. 
 
B.  Pesticide Management 
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Question Yes? Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)   
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?   
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   

Do you monitor Insects/Mites: Others? (Specify)  
Wood-destroying pests, 

boring insects, etc. 
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   

Do you monitor Diseases: Other? (Specify)  
Water molds, Armillaria, 

etc. 
Do you monitor for biological control activity, e.g., presence of 
lacewings, holes in aphids?   

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative Extension?   
Do you identify pests from Internet?   
Do you identify pests from Pest Control Advisor?   
Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)  Seminar presentations 
Did city personnel apply insecticides/miticides in your 
jurisdiction?   

Did a contractor apply insecticides/miticides in your jurisdiction?   
Did city personnel apply herbicides in your jurisdiction?   
Did a contractor apply herbicides in your jurisdiction?   
Did city personnel apply fungicides in your jurisdiction?   
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Question Yes? Specify (if needed) 
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Did a contractor apply fungicides in your jurisdiction?   
Did city personnel apply molluscides (i.e., snail baits) in your 
jurisdiction?   

Did a contractor apply molluscides (i.e., snail baits) in your 
jurisdiction?   

CITY PERSONNEL APPLICATORS ONLY: How many people 
under your supervision apply or handle pesticides?   

CITY PERSONNEL APPLICATORS ONLY: How many of these 
have Qualified Applicators Licenses or Certificates from the 
state? 

  

CITY PERSONNEL APPLICATORS ONLY: How many have 
been formally trained in pesticide safety?   

Do you calibrate the equipment used for the application of 
pesticides?   

If yes, how is calibration performed? (each application, every 1-5 
applications, once a year, or other).   

If yes, how is the calibration performed? (Test application on 
small area, estimate coverage, setting on sprayer/spreader, or 
other). 

  

Do you have written procedures in place to deal with pesticide 
spills?   

Did you or your contractor have any large spills of pesticides in 
your jurisdiction in the last year? If yes, explain the 
circumstances and the steps taken to mitigate the situation. 

  

Do you typically clean up small spills of pesticides by 
Containing/Absorbing?   

Do you typically clean up small spills of pesticides by Sweeping?   
Do you typically clean up small spills of pesticides by Washing?   
With the left over pesticide from an application, do you store for 
the next job?   

With the left over pesticide from an application, do you dispose 
of pesticide by spraying on appropriate location?   

With the left over pesticide from an application, do you ... 
(Please specify).   

The location where you rinse your spray equipment (backpack, 
truck-mounted, etc...) is at the site of application.   

The location where you rinse your spray equipment (backpack, 
truck-mounted, etc...) is your own facility.   

The location where you rinse your spray equipment (backpack, 
truck-mounted, etc...) is  ... (Please specify).   

The location where you clean vehicles used to transport 
pesticides is at your own facility.   

The location where you clean vehicles used to transport 
pesticides is at a commercial facility.   

The location where you clean vehicles used to transport 
pesticides is at the application site.   

The location where you clean vehicles used to transport 
pesticides is ... (Please specify).  

The contractors’ 
facilities 

When pesticides land of-target (i.e. on sidewalks and streets), 
you sweep/blow.   

When pesticides land of-target (i.e. on sidewalks and streets), 
you wash.   
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SECTION C-5, Municipal Activities 
 
 
Question Yes? Specify (if needed) 
When pesticides land of-target (i.e., on sidewalks and streets), 
you do nothing.   

Last reporting year, how many acres of land were treated with 
pesticides? (Please specify).  708.5 

How many acres of insecticides/miticides were applied?   
How many acres of herbicides were applied?  708.5 
How many acres of fungicides were applied?   
How many acres of molluscides (i.e., snail baits) were applied?   
 
Please list the types and quantities of pesticides that were applied in your jurisdiction during the 
last fiscal year.  Please obtain this information directly from pesticide use reports submitted to 
the Agricultural Commissioner.  If city personnel and contractors apply pesticides, please 
provide information for both. 
 
     Category of 

Pesticide 

% Active 
ingredient 

Total 
Amount 
Applied 

Units EPA Registration 
Number I II Brand Name III IV 

Fumitoxin 5857-1  24 lb     

PCQ 12455-50003-AA  701 lb     

AG Bait Diphacinone 10965-50001-ZA  3,080 oz     

Maki Block 7173-189  108 oz     

Round Up Pro 524-475  17,431 oz     

Surflan 62719-112  1,728 oz     

XL-2G 62719-136-38167  1,000 lb     

Fusilate 100-1084  2,025 oz     

Sedge Hammer 81880-10163  7 oz     

Dimension 707-245  9,400 lb     

Speed Zone Southern 2217-835  280 oz     

Metaldehyde 7.5 5481-103  820 lb     

Chipco-Ronstar 432-868  1,350 lb     

Merit 432-1314  1 oz     

Tempo SC-Ultra 432-1363  1 oz     

Dimension 0.15% 10404-86  10,113 lb     

Talstar One 279-3206  4 oz     

Oryzalin 4 Pro 72167-15-74477  320 oz     

Dimension 270G 7001-375  500 lb     

Maxide 28293-328-71376  30 lb     

Fumitoxin 72959-1  431 oz     

Boot Hill 7173-188  378 oz     

Orthene 59639-26  100.0 lb     
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SECTION C-5, Municipal Activities 
 
 
C.  Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
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Question Yes/No Specify (if needed) 

Does your jurisdiction have a written Integrated Pest 
Management (IPM) policy?  

Based on the UC 
Davis Cooperative 

Extension Guidelines 
Do you regularly monitor for pests?   
Do you keep records of pest occurrences or actions taken to 
correct a problem?   

When pesticides are used, do you primarily use those with the 
signal word "Caution"   

Did you complete the IPM Positive Points Survey sent to you in 
April 2005?   

An alternative to pesticides was used: Weeds - Hand 
weeding/hoeing   

An alternative to pesticides was used: Weeds - Mulch for 
suppression   

An alternative to pesticides was used: Weeds - Fabric for 
suppression   

An alternative to pesticides was used: Weeds - Adjust mowing 
height   

An alternative to pesticides was used: Weeds - Improve 
drainage (wet areas)   

An alternative to pesticides was used: Weeds - Flaming   
An alternative to pesticides was used: Weeds - Landscape 
design   

An alternative to pesticides was used: Weeds - Other (Please 
specify)  

Tolerate weeds in 
some turf applications. 

An alternative to pesticides was used: Diseases - Irrigation   

An alternative to pesticides was used: Diseases - Plant selection  
Use of disease 

resistant plant cultivars 
An alternative to pesticides was used: Diseases - Pruning   
An alternative to pesticides was used: Diseases - Fertilization   
An alternative to pesticides was used: Diseases - Landscape 
design  

Use of disease 
resistant plant cultivars 

An alternative to pesticides was used: Diseases - Other (Please 
specify)  

Improved cultural 
practices; use of 

disease resistant plant 
cultivars 

An alternative to pesticides was used: Insects - Biological control  

Not during this 
reporting period. 

However, Bio-control 
is always considered. 

An alternative to pesticides was used: Insects - Plant selection   

An alternative to pesticides was used: Insects - Pruning  
Prune during periods 
of low pest pressure. 
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Question Yes/No Specify (if needed) 
An alternative to pesticides was used: Insects - Physical 
Removal   

An alternative to pesticides was used: Insects - Landscape 
Design   

An alternative to pesticides was used: Insects - Other (Please 
specify)  

Monitor pest 
population thresholds 

(tolerate pests). 
Do you have a designated IPM contact for your jurisdiction?  If 
so, please specify the name and number.  

Tom Levene 
470-3086 
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SECTION C-6, Public Education 
 
 
C-6.0  Public Education 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  Developing 
programs to inform and involve the public can be an effective method for controlling urban 
runoff and stormwater pollution.  Emphasizing the relevant impacts of urban runoff and 
stormwater pollution to each particular target audience increases the likelihood that the messages 
will be noticed and that the audience will support and participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution comes from, 
how it directly affects them, and what they can do to prevent those effects, the community will 
be more willing to support and participate in the pollution prevention program. The City also 
recognizes that the Third Term Permits set a high expectation for the performance of the public 
education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section A-6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring counties 
to ensure that media overflow messages are compatible, and provides combined media buying 
power that could not be achieved by this City and the other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section A-6.3) 
 
The City’s public education focus is intended to support the countywide effort through financial 
contributions, participation in the Public Education Committee and the use of countywide 
materials, thematic messages and common look. The City also supplements the countywide 
campaign at a local level to address City specific issues and target constituencies that are best 
reached through a local rather than a countywide effort.  
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SECTION C-6, Public Education 
 
 
In the reporting period the City completed the following: 
 
1.  Public Education Material Distribution 
 
The City made educational materials available to its residents at the following public facilities:   
 
Available Materials 

CITY HALL: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  
• Tips for Hiring a Pest Control Service 

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 

POSTERS 
• BMP Poster for Food/Restaurant Industry 
• BMP Poster for Auto Repair Industry 
• BMP Poster for Gas Station Operation 

OTHER 
• Construction Runoff Guidance Manual 
• Keep Gutters Clean for Those Downstream bookmarks 
• Project Pollution Prevention magnets 
• Coloring and Activity Book 
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SECTION C-6, Public Education 
 
 
 
LIBRARY: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
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SECTION C-6, Public Education 
 
 
 
SENIOR CENTER: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
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SECTION C-6, Public Education 
 
 
 
RECREATION FACILITIES: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
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SECTION C-6, Public Education 
 
 
 
ANIMAL SHELTER: 

BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution:  Tips for Home Improvement Projects 
• Help Prevent Ocean Pollution:  Tips for Projects Using Paint 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution:  Tips for Residential Pool, Landscape and Hardscape Drains 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  

BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County  

 
2.  Employee Training and Outreach: 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
• In addition to the County- and City-sponsored job-specific training listed in individual sections of the 

PEA, the City also provided each City employee with a quarterly newsletter with water quality 
specific information. 

• Each employee was also asked to review the Ocean Begins at Your Front Door brochure and then 
fill out a commitment survey.  Social Based Marketing studies have shown that when people 
commit to practices in writing, they are much more likely to follow through with them. 
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SECTION C-6, Public Education 
 
 
3.  Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including builders, 
developers, contractors, and property owners. 
 
Training & Outreach Activity 
• Distributed “Pollution Control Objectives” packet with each permit that included BMP fact sheets for 

General Site Management, Construction Materials Management, and Temporary Erosion and 
Sediment Control. 

• Sent erosion control update letters to all sites with active grading permits prior to the rainy season 
describing the need for Erosion Control BMPs and requesting updated erosion control plans with 
current BMPs being utilized. 

• Inspectors carry BMP information with them so that information can be reviewed as necessary 
during site visits.  

 
4.  Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison mechanisms 
for outreach purposes.   
 
Training & Outreach Activity 
• Part time environmental compliance officer whose duties include following up on findings from 

previous reconnaissance reports with educational materials. 
• Distributed BMP information to owners and operators during inspections.  
 
5.  Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison mechanisms 
for outreach purposes.   
 
Training & Outreach Activity 
• Working with HCA and an outside consulting firm, the City visited Mission Viejo restaurants.  

Educational BMP information was distributed at each visit.   
• Distributing BMP information in conjunction with the ID/IC program. 
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SECTION C-6, Public Education 
 
 
6.  Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach plan.  The 
City has supplemented the countywide education effort as detailed below. 
 
Outreach Initiatives 
• Published information about urban runoff and storm water pollution issues, including a hotline 

number and contact information, on the City's Website:  www.cityofmissionviejo.org. 
• Link to County website for additional information is given on City website. 
• In Partnership with Clear Channel, bus shelter posters with pollution prevention message run 

throughout the City when other advertising is not sold. 
• Published City Newsletter that contains a different water quality article each quarter.  The 

Newsletter is distributed to every Mission Viejo resident and business. 
• Continued “Operation Clean Sweep” to educate residents about the need to move cars off streets 

on street sweeping day.  Information was distributed at several City sponsored events and detailed 
information is also available on the City’s website.  In addition, door hangers were used in 
neighborhoods where extra emphasis was needed. 

• A "Tips for Petcare" brochure was given with each pet adoption and with each license renewal. 
• PSA with Stormwater message ran approximately 5 times per week on MVTV. 
• Placed a large poster in the City Hall entry during the month of May in honor of Water Quality 

Awareness. 
• Participated in the following community events by hosting a booth with information and promotional 

materials: 
 The City celebrated 20 years of incorporation with a week long celebration.  Several events 

emphasized pollution prevention messages.  The week closed with the City hosting its first Green 
Living Fair.  Vendors presented products and information on making more sustainable choices as 
consumers. 

 Symphony in the Park held at the newly remodeled Community Center  
 Various Business Workshops offering help to small business owners 
 Annual Chamber of Commerce Breakfast 
 Santa Margarita Water District Open House 
 El Toro Water District Open House 
 Mission Viejo Business Expo is an event to allow M.V. Businesses to expose the general public to 

their products and services. 
• Participated in and promoted the following Clean Up Events/Activities: 

  Inner Coastal Watershed Clean Up Day was held along Aliso Creek and netted about 1000 
pounds of trash and 200 volunteer participants.  The City partnered with the City of Lake Forest to 
host the event and had an educational booth. Santa Margarita Water District along with SCORE 
turtoring services also hosted educational booths.   

  Provided curbside Household Hazardous Waste Clean Up Program. 
  Instituted Battery Drop Off Points at several community buildings and provided educational 

information to all residents regarding the need to dispose of batteries as Household Hazardous 
Waste. 

•   Presented information to community or social groups, as requested: 
 Orange County Rose Society 
 Casta del Sol HOA 
 Scout Troops 

• Educational Packets were sent to all 68 HOAs and CIAs four times throughout the year.  
Educational materials that could be included in newsletters, billing inserts, or on websites were 
included.  Property managers were encouraged to share the information with residents.  In addition, 
a link to the City's website was sent to all HOAs and CIAs to be placed on websites if available. 
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SECTION C-6, Public Education 
 
 
The following initiatives targeted schools: 
 
Schools Initiatives 
• Partnered with Waste Management to provide educational assemblies to City elementary and 

middle schools. 
• Hosted a booth at Walk Against Drugs which takes place annually in Mission Viejo and touches 

approximately 5,000 students and parents.  The City provides educational materials as well as 
giveaways with pollution prevention and recycling messages. 

• The City participated in an educational booth at the Children’s Water Quality Festival which was 
visited by approximately 700 children in the 3rd and 4th grades. The Water Quality Festival is an 
annual event held in Irvine that targets schools in Orange County.   

• The City hosted an Environmental Fair at City Hall.  Over 500 teachers and 3rd grade students 
participated in a predetermined schedule of interactive activities with recycling and pollution 
prevention themes. 

• The City provided 2 schools with a Magic Show Assembly highlighting Recycling and other 
Pollution Prevention Messages. 

• Provided educational materials and giveaways to various elementary, middle, and high school 
groups upon request.   

 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 
Agency/District Outreach Initiatives 

• The City works closely with Waste Management to provide educational information to the 
residents of Mission Viejo utilizing billing inserts, newsletters, and school education 
programs. 

 
• The City partners with Santa Margarita Water District to provide education to the residents of 

the Mission Viejo through community presentations.  
 

• The City partners with the County Used Oil Recycling Program to provide education to local 
schools and automotive businesses 

 
• The City partnered with MWDOC and neighboring cities to work with selected residential 

areas to upgrade homeowner landscapes in an effort to reduce run off. 
 
 
C-6.4 Public Participation (LIP Section A-6.4) 
 
Public participation allows the public to be directly involved with the stormwater program. The 
City has encouraged public participation at the local level by: 
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Encouraging Behavior Change:  Through the public education program, residents have been 
asked to make adjustments to their activities to reduce the impact to the storm drains and water 
quality.  The City has focused efforts on lawn care, gardening, and pet care behaviors as well as 
proper waste disposal.  Through the quarterly newsletter, door hangers, and community events, 
residents have been made aware of the impact that previously acceptable behaviors could have 
on our storm drain system.  In addition, they have been given alternative behaviors that would 
protect the storm drains and ultimately the ocean.  For example, they have been asked to sweep 
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SECTION C-6, Public Education 
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walkways and driveways instead of hosing them down and to apply fertilizers and pesticides 
according to package directions and not before it rains.  They have also been asked to pick up 
after their pets and were reminded that the City provides doggie pick-up bags at the City’s parks.  
They have also been encouraged to take advantage of the City’s Household Hazardous Waste 
Clean-Up program and have been given sites where they can take items throughout the year. 
 
Asking for Feedback:  The City provided opportunities for residents to ask questions and give 
comments about the stormwater program.  The City newsletters and website have included 
contact information for people to communicate with municipal staff.  The booths that the City 
sponsors at various community events have proven to be invaluable for face-to-face 
communication and clarification about the stormwater program.  In addition, numerous inquiries, 
via phone calls and visits to the City Hall, have been noted.  These questions range from reports 
of alleged violations and questions about carwash fundraisers to advice on home-based business 
activities as they relate to water quality.  These, as well as use of the City’s hotline, are 
indications that the City’s residents are more aware of water quality issues and are seeking ways 
that they can have a positive impact. 
 
C-6.5 Program Effectiveness Assessment (LIP Section A-6.5) 
 
The City again made a concerted effort to target our local schools.  Based on the glowing   
reviews from parents, teachers, and students last year, the City held the 3rd Environmental Fair 
on the grounds of City Hall.  Registration was full the first day it was opened.  Teachers gave 
before and after quizzes and an increase in general environmental awareness was demonstrated 
across the board.  The City provided additional pollution prevention and recycling assemblies to 
various local schools. 
 
Through its own public education effort, the City made 2,295,355 impressions during the 
reporting period.  
 
C-6.6 Public Education Modifications 
 
During the reporting year, no major changes were made to the related section in the City's Local 
Implementation Plan (LIP). 
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SECTION C-7, New Development/Redevelopment 
 
 
C-7.0 New Development/Significant Redevelopment  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes, and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997, the City Mission Viejo certified to the San Diego Regional Board that it was 
implementing the new development and redevelopment water quality requirements developed 
with the Principal Permittee and other Permittees as Appendix G of the 1993 DAMP.  Since that 
time all new development and redevelopment in the City has occurred in conformance with 
Appendix G resulting in BMPs being implemented for water quality improvement in many 
projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects.  The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7). 
 
C-7.2  Organization Structure (LIP Section A-7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element are identified in an Organization Chart (Figure A-
7-1) of the City’s Local Implementation Plan (LIP). 
 
The responsibilities of City departments for the internal coordination of LIP activities are 
detailed in LIP Table A-2.2.  No changes were made to the City’s internal coordination. 
 
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
The City did not identify any General Plan elements that needed to be revised.  
 
C-7.4 Environmental Review Process (LIP Section A-7.4) 
 

Orange County Stormwater Program C-7-1 November 15, 2008 
DAMP Appendix C-7 

As described in the City’s LIP, the City previously used the Initial Study Checklist contained in 
Appendix G of the CEQA Guidelines (State of California Office of Planning and Research, 
February 2001) in its environmental review process.  During the first two reporting periods, the 
list was customized to ensure that all water quality issues were considered and the checklist was 
again modified to provide information for the developer to review in order to determine whether 
the project would be classified as a priority project and therefore require submittal of a 
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preliminary WQMP and the requirements for that plan.  No changes were made during this 
reporting period. 
 
C-7.5 Development Project Review, Approval and Permitting Process (LIP Section 

A-7.5) 
 
C-7.5.1 Conditions of Approval 
 
The Public Works Department, as the Department that assigns water quality related conditions of 
approval to private development projects, identified and implemented many minor to the 
standard conditions of approval for high-priority projects during the reporting year.  The City 
plans to change its standard conditions of approval after the adoption of the fourth term permit. 
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
• Construction Runoff Guidance Manual 
• Stormwater BMPs 
• WQMP Certification Form 
• WQMP Checklist 
• WQMP Instructions (City Requirements) 
• WQMP Template Instructions (Read Me First) 
• WQMP Template (Microsoft Word)  
 
During this reporting period the City received seven (7) Preliminary and Final WQMPs for 
review and approval as noted in the table that follows. 
 
 Reviewed Approved 
Preliminary WQMP 0 0 
Final WQMP 7 7 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
 
Exhibit A-7 lists the approved WQMPs with the specific BMPs employed on a project-by-
project basis. 
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 

Orange County Stormwater Program C-7-2 November 15, 2008 
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#1 Insufficient effort in researching project site/ watershed relationship. 
#2 Insufficient detail in describing BMPs as they apply to the specific site. 
#3 Insufficient efforts in considering site design BMPs.   
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Table C-7.1 Part A 

Orange County Stormwater Program C-7-3 November 15, 2008 
DAMP Appendix C-7 

Watershed – Field Name Value 
Aliso Creek Watershed Data 

Aliso Creek - Industrial Development (acres) 0 
Aliso Creek - Commercial Development (acres) 0 
Aliso Creek - Residential Development (acres) 0 
Aliso Creek – Total Development (acres) 0 
Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N1. Owner, Tenant, 
Occupant Education 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N2. Activity 
Restrictions 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N3. Common Area 
Landscape 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N4. BMP 
Maintenance 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N5. Title 22 CCR 
Compliance 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N6. Local Water 
Quality Permit 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N7. Spill Contingency 
Plan 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N8. Underground 
Storage Plan 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N9. Hazardous 
Materials Disclosure 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N10. Uniform Fire 
Code 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N11. Common Area 
Litter Control 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N12. Employee 
Training 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N13. Loading Dock 
Good Housekeeping 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N14. Common Area 
Catch Basin Inspection 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N15. Street 
Sweeping Private Streets & Parking Lots 0 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N17. Retail Gasoline 
Outlets 0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Storm Drain System 
Stenciling/Signage 0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor Material Storage 
Area 0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Trash Storage Areas 0 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Efficient Irrigation 
Systems & Landscape Design 0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Protect Slopes & 
Channels 0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Loading Dock Areas 0 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Maintenance Bays 0 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Vehicle Wash Areas 0 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor Process Areas 0 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Equipment Wash Areas 0 
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Watershed – Field Name Value 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Fueling Area 0 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Hillside Landscaping 0 
Aliso Creek - Applicable Routine Structural Source Control BMPs - Wash Water Controls for 
Food Prep Areas 0 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Community Car Wash 
Racks 0 

Aliso Creek - Selected Treatment Control BMPs - Biofilters 0 
Aliso Creek - Selected Treatment Control BMPs - Detention Basins 0 
Aliso Creek - Selected Treatment Control BMPs - Infiltration Basins 0 
Aliso Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands 0 
Aliso Creek - Selected Treatment Control BMPs - Filtration 0 
Aliso Creek - Selected Treatment Control BMPs - Hydrodynamics Separation Systems 0 
Aliso Creek - Selected Treatment Control BMPs - Regional or Watershed BMPs 0 
Aliso Creek - Site Design BMPs 0 
 
 
 

Orange County Stormwater Program C-7-4 November 15, 2008 
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Watershed – Field Name Value 
San Juan Creek Watershed Data 

San Juan Creek - Industrial Development (acres) 0 
San Juan Creek - Commercial Development (acres) 9 
San Juan Creek - Residential Development (acres) 0 
San Juan Creek – Total Development (acres) 9 
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N1. Owner, 
Tenant, Occupant Education 7 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N2. Activity 
Restrictions 6 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N3. Common 
Area Landscape 7 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N4. BMP 
Maintenance 7 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N5. Title 22 CCR 
Compliance 2 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N6. Local Water 
Quality Permit 1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N7. Spill 
Contingency Plan 1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N8. 
Underground Storage Plan 0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N9. Hazardous 
Materials Disclosure 2 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N10. Uniform 
Fire Code 6 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N11. Common 
Area Litter Control 6 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N12. Employee 
Training 7 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N13. Loading 
Dock Good Housekeeping 0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N14. Common 
Area Catch Basin Inspection 7 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N15. Street 7 
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Watershed – Field Name Value 
Sweeping Private Streets & Parking Lots 
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - N17. Retail 
Gasoline Outlets 0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Storm Drain System 
Stenciling/Signage 7 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Outdoor Material 
Storage Area 0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Trash Storage Areas 7 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Efficient Irrigation 
Systems & Landscape Design 7 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Protect Slopes & 
Channels 3 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Loading Dock Areas 0 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Maintenance Bays 0 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Vehicle Wash Areas 0 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Outdoor Process 
Areas 0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Equipment Wash 
Areas 0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Fueling Area 0 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Hillside Landscaping 3 
San Juan Creek - Applicable Routine Structural Source Control BMPs - Wash Water Controls 
for Food Prep Areas 4 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Community Car 
Wash Racks 0 

San Juan Creek - Selected Treatment Control BMPs - Biofilters 3 
San Juan Creek - Selected Treatment Control BMPs - Detention Basins 0 
San Juan Creek - Selected Treatment Control BMPs - Infiltration Basins 1 
San Juan Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands 0 
San Juan Creek - Selected Treatment Control BMPs - Filtration 4 
San Juan Creek - Selected Treatment Control BMPs - Hydrodynamics Separation Systems 0 
San Juan Creek - Selected Treatment Control BMPs - Regional or Watershed BMPs 0 
San Juan Creek - Site Design BMPs 7 
 
 
 
Table C-7.1 Part B 
 
Watershed – Field Name Value 
Aliso Creek - # of New Development Projects 0 
Aliso Creek - # of Re-Development Projects 0 
Aliso Creek - # of  WQMPs Approved 0 
San Juan Creek - # of New Development Projects 2 
San Juan Creek - # of Re-Development Projects 5 
San Juan Creek - # of  WQMPs Approved 7 
 
C-7.5.3 Issuance of Building or Grading Permits 
 

Orange County Stormwater Program C-7-5 November 15, 2008 
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To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City is handing out the Orange County Stormwater 
Program Construction Runoff Guidance Manual for all grading and larger building permit 
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projects.  For all building permits (regardless of size) that meet the definition of a “Construction 
Project” as defined in the City’s LIP, the City is handing out a packet titled “Pollution Control 
Objectives for Construction Sites.” 
 
To ensure that all applicants for building or grading permits for sites of one acre or more (a) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (b) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities, the City of Mission Viejo will not issue 
a grading permit until proof of coverage is demonstrated. 
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
 
The WQMP requirements have been reviewed and have been deemed satisfactory by the 
SDRWQCB; hence no changes were made during this reporting period. 

C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 

This Reporting Period Cumulative 

Verification Method No. of 
WQMPs 
Verified 

No. of WQMPs 
Satisfactorily 
Implemented 

No. of WQMPs 
Not 

Satisfactorily 
Implemented 

No. of WQMPs 
Verified 

Inspection/Surveys 7 7 0 39 
Self Certification     
Other     

 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
 
 

 Type of Enforcement Action Number 
1. Correct Work Notice 0 

 
In verifying Project WQMPs for BMP implementation and ongoing operations and maintenance, 
the City found that the three most common deficiencies warranting enforcement actions were: 
 
 Most Common Deficiencies 
1 Failure to construct BMPs so that they function properly as intended. 
2 Failure to maintain BMPs properly. 
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C-7.8 Training and Outreach (LIP Section A-7.8) 
 
City staff having implementation responsibility related to new development and redevelopment 
received the following training during this reporting period  
 
Title of Workshop or Training 

Module 
Training Sponsored 

or Conducted By 
Date of 
Training Attendee Name Attendee 

Department 
CASQA Workshops CASQA 9/10-12/08 D. Carson Public Works 
CASQA Workshops CASQA 9/10-12/08 J. Ames Public Works 
LID—Reining in the Rain Orange County 4/22/08 D. Carson Public Works 
LID—Reining in the Rain  Orange County 4/22/08 J. Ames Public Works.
LID—Reining in the Rain Orange County 4/22/08 K. Rattay Public Works 
 
C-7.9 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
determined that no major changes were needed in the related section in the City's Local 
Implementation Plan (LIP). 
 
Note: As previously listed, Exhibit A-7 lists the approved WQMPs with the specific BMPs 
employed on a project-by-project basis. 
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SECTION C-8, Construction 
 
 
C-8.0  Construction  
 
C-8.1  Introduction (LIP Section A-8.1) 
 
The City has incorporated the model construction program described in DAMP Section 8.4 as 
the basis for this section of its Local Implementation Plan.  This construction program presents 
requirements and guidelines for pollution prevention methods that must be used by construction 
site owners, developers, contractors, municipalities, and other responsible parties, in order to 
protect water quality from discharges from construction site activities. 
 
C-8.1.1  Overall Program Management 
 
Through the submittal of an Organization Chart, the City identified which departments were 
responsible for the implementation of this stormwater program element.   
 
During the reporting period, no changes were made to the organization chart. 
 
C-8.2 Inventory of Construction Sites (LIP Section A-8.2) 
 
The City has developed a watershed-based inventory of the identified construction sites within 
the City’s jurisdiction.  Summaries of the construction inventory are provided below.   
 
Watershed Summary: 

Watershed Private Projects Public Projects for 
San Diego Region 

Total for all categories 
for current reporting 

year 
Aliso Creek 73 1 74 
San Juan Creek 292 15 307 

*Private projects include grading and building projects.  Public projects include CIP projects. 
 
As noted in the City's LIP Section A-8.2, the City does not maintain a watershed-based inventory 
for encroachment permits and the projects are relatively short in duration (less than one week); 
however, a comprehensive inventory is kept.  For the purposes of the above table, it was 
estimated that 70% of the encroachment permit projects were located in the San Juan Creek 
Watershed with the remainder being in the Aliso Creek Watershed (the City voluntarily classifies 
all encroachment permits as high priority). 
 
Construction activity was down compared to last year.  The change was driven mostly by private 
building projects.  Although, grading projects remained about the same both residential building 
projects and encroachment permit projects were down significantly.  There was a slight decrease 
in public CIP projects.  It should be noted that the total number of public projects is actually 
fifteen because one project covers both watersheds.  
 
The construction inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal. The updated inventory is included as an 
attachment to this report. 

Orange County Stormwater Program C-8-1 November 15, 2008 
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C-8.3 Prioritization of Construction Sites (LIP Section A-8.3) 
 
Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary 
Construction Site Prioritizations Total Public 

Project Sites 
Total Private 
Project Sites 

Conditions that trigger automatic categorization of a project as a 
high-priority construction project.   

• Mandatory high priority sites 0 0 
• Sites subject to General Construction Permit 2 10 
• Sites with a high potential for or history of non-stormwater 

discharges 0 0 

• Site tributary to and within 500 feet of an ASBS 0 0 
• Tributary to 303(d) water body where site generates the pollutant 0 0 
• Sites within, directly adjacent to or discharging directly to an ESA 0 0 
 
Totals   
Number of high priority sites* 0 79 
Number of medium priority sites 15 286 
Number of low priority sites 0 0 
Total Number of Sites 15 365 
*The City voluntarily classifies all encroachment permits as high priority.  
 
The City of Mission Viejo prioritized the construction sites as high, medium, or low based on 
their respective threat to water quality when conditions that trigger automatic categorization of a 
project as high-priority has not been met.  Inspections for ongoing projects found that as the 
project progressed, priorities could be reduced from high to medium as the threat to water quality 
was reduced.   
 
Watershed Summary 

Watershed Number of High 
Priority Sites 

Number of 
Medium Priority 

Sites 
Number of Low 

Priority Sites 
Total Number of 

Sites 

Aliso Creek 24 50 0 74 
San Juan Creek 55 252 0 307 
 
It should be noted that the difference in the total number of projects between the Jurisdictional 
Summary and the Watershed Summary is due to one CIP project that covers both watersheds.  
 
The construction prioritization is updated on an ongoing basis and provided to the Regional 
Board as a part of the Annual Progress Report submittal.  The updated inventory with the 
prioritizations is attached as an appendix to this report. 

Orange County Stormwater Program C-8-2 November 15, 2008 
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C-8.4 BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction Program.  The 
fact sheets include a description of specific BMPs for common construction activities that may 
discharge pollutants and provide a focus on the pollution prevention measures that the facility 
should implement.  The activity-based construction fact sheets that were developed are fact 
sheets from the 2003 edition of the California Stormwater Quality Association Stormwater Best 
Management Practice Handbook-Construction and are included as an attachment to the City’s 
LIP.  These documents are also available on the City’s website. 
 
In addition, the City is now using the Orange County Stormwater Program Construction Runoff 
Guidance Manual dated September 2006.  This document clearly describes the minimum BMPs 
required based on the priority of the project.  This manual is handed out to contractors at the 
public counter and is available on the City’s website. 
 
During the reporting period, no changes were made to the BMP Fact Sheets. 
 
C-8.5 Documentation Requirements (LIP Section A-8.5) 
 
C-8.5.1  Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or environmental 
health. 
 
C-8.5.2  Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or environmental 
health. 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 

Requirements (LIP Section A-8.6) 
 
The City of Mission Viejo inspected the construction sites at the frequency determined by the 
priority ranking assigned to each facility as identified in the LIP.  The inspections generally 
include a review of BMP implementation through the erosion control practices, sediment control 
practices, tracking controls, waste and disposal management practices on a site and evidence of 
past or present unauthorized non-stormwater discharges.   
 
The City of Mission Viejo inspects all construction sites at the frequencies stated in the table 
below from the City’s LIP.   

Orange County Stormwater Program C-8-3 November 15, 2008 
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Construction Site Priority Rainy Season 

(October 1-April 30) 
Dry Season 

(May 1 – September 30) 
HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

*Or, monthly for any site that the County certifies in a written statement to the SDRWQCB all of the 
following (certified statements may be submitted to the San Diego Regional Board at any time for one or 
more sites): 

i. City has record of construction site’s Waste Discharge Identification Number (WDID#) 
documenting construction site’s coverage under the statewide General Construction Permit; and 

ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan (SWPPP); and 
iii. City finds SWPPP to be in compliance with all local ordinances, permits, and plans; and  
iv. City finds that the SWPPP is being properly implemented on site. 

 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Sites Inspected 
During the Reporting Period Facility Category 

High Med Low 
Private Projects 79 266 0 
Public Projects-Santa Ana Region 0 0 0 
Public Projects-San Diego Region 0 15 0 
Total  79 301 0 
 
Based on a County of Orange guidance document dated September 27, 2006, the City is 
reporting the number of sites inspected during the reporting period rather than the number of 
inspections performed at those sites.  However, it should be noted that the sites were inspected 
based on the criteria explained above and all documentation of those inspections is kept on file. 
 
The number of non-compliant sites identified during these inspections is presented below along 
with information on follow-up inspections and enforcement actions conducted.  
 
Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-inspections 

Due to Non-Compliance 
Aliso Creek 9 8 
San Juan Creek 40 59 
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Enforcement 
 
The City of Mission Viejo’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s adopted Water Quality Ordinance and the 
countywide accompanying Enforcement Consistency Guide (DAMP Section 4.0).  The 
enforcement mechanisms available are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or, in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
construction sites that have been taken by the City during the reporting period.   
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Verbal 
Warnings 

# Notice of 
Noncompliance

# Administrative 
Compliance 

Orders 
# of Cease & 
Desist Orders 

Misdemeanor, 
Infraction 

Aliso Creek 0 5 0 0 0 
San Juan 
Creek 0 57 0 0 0 

 
C-8.7 Training and Outreach (LIP Section A-8.7) 
 
Training 
 
The City of Mission Viejo conducted and/or participated in Principal Permittee sponsored 
training to assist responsible municipal staff in understanding the Construction Program.  The 
training conducted during the reporting period is summarized below. 
 
Department Training Module Training Dates Number of Attendees 
Code Enforcement Construction BMPs 10/18/07 2 
Public Works Construction BMPs 10/18/07 4 
Total   6 
 
The City of Mission Viejo participated in a number of training opportunities to assist responsible 
staff in understanding their responsibilities in conducting the City's Construction Program.  The 
training reached a total of 11 employees and is summarized in the tables below.   
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Jurisdictional Summary 
 
Training opportunities that the City participated in include the following:  
 

Title of 
workshop or 

Training 
Date 

Attended 
Sponsoring 

Organizations Name Department 

Dennis Bogle Building 
Cathy Tuper Building 
Tim Whelan Building 

Antoinette Kulick Building 
Ken Baer Building 

Romeo Herrara Building 
Geri Ford Building 
Joe Ames PublicWorks 

Deborah Carson PublicWorks 
Kevin Peterson PublicWorks 

Construction 
Site 

Inspections 
6/25/08 CAA 

Randy VanCott PublicWorks 
 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Mission Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
During the reporting year, no major changes were made to the related section in the City's Local 
Implementation Plan (LIP). 
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section A-9.1) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
 
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2 Industrial Program (LIP Section A-9.2) 
 
C-9.2.1 Organization Chart 
 
The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
C-9.2.2 Inventory  
 
The City of Mission Viejo has developed a watershed -based inventory of the identified facilities 
within the City's jurisdiction.  The City has a total of 91 industrial facilities with 62 located in the 
Aliso Creek Watershed and 29 facilities located within the San Juan Creek Watershed.  As the 
City continues to review these facilities, the LIP industrial facility inventory is updated to 
accurately reflect any changes.  The updated inventory is included as an appendix to this report. 
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.  
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 

 

Number of Industrial Facilities 
Without General Industrial 

Permits 

Number of Industrial Facilities 
With General Industrial 

Permits 
91 87 4 

 
The City currently has four facilities with General Industrial Permits.   
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Watershed Summary  
Watershed Number of Industrial Facilities 

in Watershed 
Aliso Creek 62 
San Juan Creek 29 
 
The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The updated inventory is included as an 
attachment to this report. 
 
C-9.2.3 Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality.  Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of 

Facilities 
Mandatory high priority facilities  
- Facilities subject to General Industrial Permit 4 
- Section 313 Title III Sara  
- Facilities with a high potential for or history of non-stormwater discharges  
- Facilities tributary to and within 500 feet of ASBS  
- Tributary to 303(d) water body where site generates the pollutant 4 
- Facilities within, directly adjacent to or discharging directly to an ESA  
- Number of mandatory high priority facilities 4 
- Number of "other" high priority facilities 0 
- Number of medium priority facilities 31 
- Number of low priority facilities 56 
Total Number of Facilities 91 
 
Summaries of the prioritizations are listed in the table above.  While no changes occurred in the 
past reporting period, the City staff will remain diligent in reviewing facilities for changes in 
status.  
 
Watershed Summary—Industrial Facility Prioritizations  

Watershed 
Number of high 

priority 
facilities 

Number of 
medium priority 

facilities 
Number of low 

priority facilities 
Total Number 
of Facilities 

Aliso Creek 2 24 36 62 

San Juan Creek 2 7 20 29 

Total Number of Facilities 4 31 56 91 
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The industrial prioritization is updated on an ongoing basis.  The updated inventory is included 
in the appendix of this report. 
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C-9.2.4 Monitoring 
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 

Number of Industrial Facilities 
Number of Facilities that 
Conducted Water Quality 

Monitoring During the 
Reporting Period 

EPA i—– With Storm Water Limitations  
EPA ii — Manufacturing 0* 
EPA iii — Mineral, Metal, Oil and Grease Mining or Extraction  
EPA iv — Hazardous Waste  
EPA v — Landfills  
EPA vi — Recycling  
EPA vii — Steam Electric Plants  
EPA viii — Transportation 2 
EPA ix — Treatment Works 1 
EPA xi — Light Industrial Activity  
Other Facility Categories Not Subject to the NPDES Permit  
Total for Current Reporting Year 3 

*Escamilla Marble and Granite has not submitted an annual report with monitoring data.  This 
was reported to Tony Felix via e-mail on October 27, 2008. 
 
C-9.2.5 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for common industrial 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1–IC24 and are included as an attachment to the City’s LIP.   
 
C-9.2.6  Inspections 
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste-handling practices, BMP implementation, and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The City inspects the high priority industrial sites annually and the medium and low priority sites 
as needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).  
 
 
 
 

Orange County Stormwater Program C-9-3 November 15, 2008 
DAMP Appendix C-9 

 

0035118



SECTION C-9, Existing Development 
 
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the Reporting Period 
Total Number of Facilities 

High Med Low 
4 4 0 0 

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
 
Watershed Number of Facilities 

Out of Compliance 
Number of Reinspections 
Due to Non-Compliance 

Aliso Creek 1* 0 
San Juan Creek 0 0 

*Escamilla Marble & Granite does not have a SWPPP on site or a monitoring program.  The 
facility needs to send the RWQCB an annual report and needs to renew its NOI.  A copy of the 
City’s inspection report was sent to Tony Felix via e-mail on October 27, 2008.  A re-inspection 
will not be performed by City staff because the items the facility is out-of-compliance on are 
paperwork submittals to the Regional Water Quality Control Board. 
 
In compliance with the permit requirements, all high priority facilities are inspected annually.   
 
C-9.2.7 BMP Implementation 
 
As part of the industrial facility inspections, the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses his/her best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  Based on the results of the inspections conducted, a 
summary of the status of the BMP implementation is shown below.   
 
Watershed Summary 

Watershed 
# Facilities with 

BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With 
No BMPs 

Aliso Creek 1 0 0 
San Juan Creek 3 0 0 
 
The City of Mission Viejo inspected all high priority industrial facilities during this reporting 
period.  Three of the facilities had appropriate BMPs in place and were effectively applying 
them.  As mentioned above, Saddleback Valley Unified School District, had excessive amounts 
of oil and grease dripping from many buses and needs parking lot clean-up.  However, each site 
received information on proper BMP implementation. 
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C-9.2.8 Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the Countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or, in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
Enforcement actions against industrial facilities are included with commercial facilities in 
Section “C-9.3.7 Enforcement.” 
 
C-9.2.9 Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within five days detailing the nature of the non-
compliance and any corrective action taken.  The City of Mission Viejo had no violations to 
report during this reporting period. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
San Juan Creek 0 

 
 
 
C-9.2.10 Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
 
 
C-9.3 Commercial Program (LIP Section A-9.3) 
 
C-9.3.1 Organization Chart 
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The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
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C-9.3.2 Inventory  
 
The commercial inventory is updated on an ongoing basis and is provided to the Regional Board 
as a part of the Annual Progress Report submittal. The inventory includes relevant information 
on ownership, size, location, etc.  The updated inventory is included as an appendix to this 
report. 
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
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Commercial Site/Source Total Number 
of Sites 

Aliso Creek - Automobile mechanical repair, maintenance, fueling, or cleaning 48 
Aliso Creek - Airplane mechanical repair, maintenance, fueling, or cleaning  
Aliso Creek - Boat mechanical repair, maintenance, fueling, or cleaning  
Aliso Creek - Equipment repair, maintenance, fueling, or cleaning  
Aliso Creek - Automobile and other vehicle body repair or painting 3 
Aliso Creek - Mobile automobile/other vehicle washing 2 
Aliso Creek - Automobile (or other vehicle) parking lots and storage facilities  
Aliso Creek - Retail or wholesale fueling 3 
Aliso Creek - Pest control services 2 
Aliso Creek - Eating or drinking establishments  58 
Aliso Creek - Mobile carpet, drape or furniture cleaning 2 
Aliso Creek - Cement mixing or cutting  
Aliso Creek - Mobile high pressure or steam cleaning  
Aliso Creek - Masonry  
Aliso Creek - Painting and coating  
Aliso Creek - Botanical or zoological gardens and exhibits  
Aliso Creek - Landscaping (and hardscape installations)  
Aliso Creek - Nurseries and greenhouses  
Aliso Creek - Golf courses, parks and other recreational areas/facilities  
Aliso Creek - Cemeteries  
Aliso Creek - Pool and fountain cleaning  
Aliso Creek - Marinas  
Aliso Creek - Port-a-Potty servicing  
Aliso Creek - Other sites determined to be significant contributors 5 
Aliso Creek - Sites tributary to 303(d) water body for pollutant generated on site  
Aliso Creek - Sites within/directly adjacent or discharging directly to ESA  
Aliso Creek - Site tributary to and within 500 feet of ASBS  
San Juan Creek - Automobile mechanical repair, maintenance, fueling, or cleaning 63 
San Juan Creek - Airplane mechanical repair, maintenance, fueling, or cleaning  
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Commercial Site/Source Total Number 
of Sites 

San Juan Creek - Boat mechanical repair, maintenance, fueling, or cleaning  
San Juan Creek - Equipment repair, maintenance, fueling, or cleaning  
San Juan Creek - Automobile and other vehicle body repair or painting 6 
San Juan Creek - Mobile automobile/other vehicle washing 2 
San Juan Creek - Automobile (or other vehicle) parking lots and storage facilities  
San Juan Creek - Retail or wholesale fueling 15 
San Juan Creek - Pest control services 5 
San Juan Creek - Eating or drinking establishments  187 
San Juan Creek - Mobile carpet, drape or furniture cleaning 12 
San Juan Creek - Cement mixing or cutting  
San Juan Creek - Mobile high pressure or steam cleaning  
San Juan Creek - Masonry  
San Juan Creek - Painting and coating  
San Juan Creek - Botanical or zoological gardens and exhibits  
San Juan Creek - Landscaping (and hardscape installations)  
San Juan Creek - Nurseries and greenhouses  
San Juan Creek - Golf courses, parks and other recreational areas/facilities 7 
San Juan Creek - Cemeteries  
San Juan Creek - Pool and fountain cleaning  
San Juan Creek - Marinas  
San Juan Creek - Port-a-Potty servicing  
San Juan Creek - Other sites determined to be significant contributors 17 
San Juan Creek - Sites tributary to 303(d) water body for pollutant generated on site  
San Juan Creek - Sites within/directly adjacent or discharging directly to ESA  
San Juan Creek - Site tributary to and within 500 feet of ASBS  
Total For All Categories  437 
 
Inventory numbers are subject to change from year to year.  As businesses move into the City or 
are discovered through site visits, research, or other investigation, they are added to the City's 
LIP inventory.  Over the course of this reporting period, the City worked with a number of 
agencies to bring the commercial inventory current.  
 
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The inventory includes relevant information 
on ownership, size, location, etc.   
 
C-9.3.3 Prioritizations 
 
The City maintains an inventory of high-threat commercial sites.  A summary of the facilities by 
watershed is provided below. 
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Jurisdictional and Watershed Summary 
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Commercial Facility 
Prioritizations 

Number of 
high priority 

facilities 

Number of 
medium priority 

facilities 

Number of 
low priority 

facilities 

Total 
Number of 
Facilities 

Aliso Creek 123   123 
San Juan Creek 314   314 
Total Number of Facilities 437   437 
 
As a result of conducting inspections and verifying original inventory and prioritization rankings, 
the number of facility prioritizations per watershed has changed since last year.  Inspectors 
looked at SIC codes comparing them to business descriptions in order to find the best match.  
Proximity to 303(d) impaired water bodies was also taken into account, as well as potential for 
each business to generate a discharge of the particular pollutants impairing the sensitive water 
bodies.  Additionally, any particular information relating to a business's potential threat to water 
quality was taken into account before a prioritization was either confirmed or recommended to 
be changed. 
 
Further changes in the number of high priority commercial facilities resulted from the previously 
mentioned changes in the inventory, including facilities having moved or gone out of business, 
duplicate listings, and the addition of new facilities in the City's database.  
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1–IC24 and are included as an attachment to the City’s LIP. 
 
C-9.3.5 Inspections 
 
High priority commercial sites are inspected on an as-needed basis (minimum once per permit 
term).  The number of inspections completed during the current reporting year for each type of 
high priority commercial site are presented below.   
 
Please note that the City of Mission Viejo has completed the inspection of every high priority 
commercial site identified within the City. 
 
Jurisdictional Summary 
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Commercial Site/Source 
Number of 

Sites/Sources 
Inspected 

Total Number 
Since Third 

Permit 
Adoption 

Automobile mechanical repair, maintenance, fueling, or cleaning 6 104 
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Airplane mechanical repair, maintenance, fueling, or cleaning   
Boat mechanical repair, maintenance, fueling, or cleaning   
Equipment repair, maintenance, fueling, or cleaning   
Automobile and other vehicle body repair or painting  15 
Mobile automobile or other vehicle washing  8 
Automobile (or other vehicle) parking lots and storage facilities   
Retail or wholesale fueling  19 
Pest control services  7 
Eating or drinking establishments  632 2,965 
Mobile carpet, drape or furniture cleaning  14 
Cement mixing or cutting   
Masonry   
Painting and coating   
Botanical or zoological gardens and exhibits   
Landscaping   
Nurseries and greenhouses   
Golf courses, parks and other recreational areas/facilities  7 
Cemeteries   
Pool and fountain cleaning  1 
Marinas   
Port-a-Potty servicing   
Others  74 
Total For All Categories For Current Reporting Year 638 3214 
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 

Number of Facilities 
Out of Compliance 

Number of Re-inspections 
Due to Non-Compliance 

77 77 

 

Orange County Stormwater Program C-9-9 November 15, 2008 
DAMP Appendix C-9 

Although the permit requires that high priority commercial sites only be inspected on an as-
needed basis, the City continued its efforts to take additional steps in ensuring that commercial 
sites within the City are utilizing the appropriate BMPs.  Again this year, the City worked with 
the County Health Care Agency to identify restaurants that were not effectively implementing 
and/or maintaining the appropriate BMPs.  Each month the City received a report identifying 
restaurants, which were not adequately implementing all required BMPs.  While most of these 
facilities were identified for seemingly minor infractions (such as maintenance records or trash 
bin lids), the City chose to respond immediately with a "first responder" and utilized an in-house 
inspector for this purpose.  The inspector reviewed the appropriate BMPs with the site manager 
specifically addressing the deficiently implemented BMPs, and left behind reference educational 
literature to be used for training site employees.  As a follow up to this visit, the City used a 
combination of consultant support and in-house staff to perform a more in-depth inspection and 
again review appropriate BMP implementation and maintenance.   
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C-9.3.6 BMP Implementation 
 
As part of commercial facility inspections, the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses his/her best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 

BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With 
No BMPs 

Aliso Creek 103 20 0 
San Juan Creek 257 57 0 
 
The City looked for evidence of sustained use of appropriate BMPs in assessing the extent of 
BMP implementation.  While there was an increase in the number of facilities with BMPs fully 
implemented, there continues to be evidence that additional efforts are needed in this area.  
 
C-9.3.7 Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted Water Quality Ordinance and the Countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or, in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period. 
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Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 

Orders 

# of 
Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 0 6 7 1 0 
San Juan Creek 0 7 12 0 1 

 
C-9.3.8 Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
San Juan Creek 0 

 
C-9.3.9 Training and Outreach 
 
Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  The training conducted during the reporting period is 
summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Training Modules and Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Surveillance Equipment   11/15/07 Community 
Development 

Code 
Enforcement 3 

Total 3 
 
Outreach 
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The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
mailings, holding workshops, development and distribution of brochures, posters, fact sheets, 
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posting information on the City’s webpage [or linking to the County’s webpage], etc.  A 
summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet Title/Subject Number 

Distributed 
Distribution Method(s) and 

Location(s) 
A Guide for Food Service Facilities 264 Hand Delivered 
Tips for Automobile Industry 6 Mailing 
Total number of outreach materials distributed 
during the current reporting year 270  

 
 
Website 
 
The City of Mission Viejo has extensive information on our stormwater program on the City's 
website.  
 
C-9.4 Residential Program (LIP Section A-9.4) 
 
C-9.4.1 Organization Chart 
 
The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
C-9.4.2 Inventory  
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The City of Mission Viejo has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal. 
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A summary of the City of Mission Viejo’s current residential inventory is provided in the table 
below.  
 

Watershed 
Total Residential Land 

Use Area 
(Sq. Miles) 

Total Residential Land 
Use Area Adjacent or 

Discharging Directly to 
an ESA (Sq. Miles) 

Tributary to 303(d) 
Listed Watershed 

Aliso Creek 1 0 1 
San Juan Creek 16 0 16 
Total 17  17 
 
C-9.4.3 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for high threat residential 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based Residential fact sheets that were 
developed are fact sheets R1–R8 and are included as an attachment to the City’s LIP. 
 
During the reporting period, no changes were made to the fact sheets. 
 
C-9.4.4 Enhanced Implementation 
 
Residential areas are identified for enhanced implementation.  The steps taken by the City to 
minimize the impact of these residential areas to 303(d)-listed water bodies is outlined in the 
LIP.  Because the entire City of Mission Viejo is contained within a 303(d)-listed watershed, the 
City will conduct enhanced implementation at all residential areas within the Aliso Creek and 
San Juan Creek watersheds due to the ubiquitous bacteria contamination and the potential for 
residential activities to contribute to this problem.  
 
Some of the steps the City has undertaken to minimize the impact residential areas have on these 
303(d) listed watersheds include: 
 
• Encourage residents to implement the BMP fact sheets developed by the City for 

residential areas. 
• Increased patrols, inspections, and enforcement within residential areas.  The residential 

patrols look for illicit discharges, landscape debris/trash in gutters, poorly maintained 
parking lots or trash enclosures; and excessive irrigation runoff. 

• The City will distribute educational materials to residents within the watershed describing 
the pollutants of concern and listing BMPs that residents may implement to reduce the 
impact of urban runoff. 
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• Targeted Public Education Campaigns.  These will include direct mailings to residents and 
will feature articles describing the pollutants of concern and what they can do to help. 
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C-9.4.5 Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program and provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g., 
commercial business, residential, etc.) as a part of the ID/IC PEA report.  Based on the ID/IC 
PEA report, 84 pollution complaints/incidents were associated with residential areas during the 
current reporting year.  The following table provides a breakdown of the water pollution 
complaints/incidents received associated with residential activities. 
 
Watershed Summary 

Watershed 
Auto 

Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 

Care 

Disposal 
of Pet 

Wastes 

Disposal 
of Green 

Waste 

Household 
Hazardous 

Waste 
Aliso Creek 2 0 0 4 0 0 1 
San Juan Creek 1 2 2 23 0 0 5 
 
C-9.4.6 Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance

# Administrative 
Compliance 

Orders 

# of 
Cease & 
Desist 
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 2 1 6 1 0 
San Juan Creek 3 7 21 1 0 

 
C-9.4.7 Outreach and Training 
 
Outreach 
 
Education and outreach targeted toward residents is a major component of the residential 
program.  The City encourages the implementation of a set of BMPs for residents.  The BMPs 
are presented in a series of fact sheets specific to high-threat residential activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.  This outreach has 
included efforts such as mailings, distribution of brochures, and posting information on the City's 
website as well as providing a link to the County's website. 
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A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary—Printed Materials 

Category Home and 
Garden Care Pet Care 

Household 
Hazardous 

Waste 

Auto 
Parking/ 

Street 
Sweeping 

Number of Mailings 119,400*    
Utility Bill Inserts 50,000    
*The above referenced printed materials were articles that appeared in City Outlook, the City’s quarterly newsletter 
sent to all mailing addresses in Mission Viejo. 
 
Website 
 
The City's website features the Stormwater Pollution Video developed by the County of Orange.  
Numerous other links and other information, including residential BMP information, are 
provided on the City's website.  
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.    
 
C-9.5 CIA/HOA Program (LIP Section A-9.5) 
 
C-9.5.1 Organization Chart 
 
The City identified which department is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
C-9.5.2 Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  Even though the City does not have areas that discharge directly to an ESA, these 
areas are targeted for enhanced implementation of BMPs based on the activities of concern that 
are identified.  The CIA/HOA inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated inventory is 
included as an attachment to this report. 
 
A summary of the City of Mission Viejo’s current CIA/HOA inventory is provided in the table 
below. 
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As indicated in the table above, there are no CIA/HOA areas that discharge directly to ESAs. 
 
C-9.5.3 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
Program.  The fact sheets include a description of specific BMPs for high-threat CIA/HOA 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity-based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
No changes were made to the fact sheets this reporting period. 
 
C-9.5.4 Enhanced Implementation 
 
As mentioned above, there are no CIA/HOA areas that discharge to ESAs.  However, because 
the entire City of Mission Viejo is contained within a 303(d)-listed watershed, the City will 
conduct enhanced implementation at all CIA/HOA areas within the Aliso Creek and San Juan 
Creek watersheds due to the ubiquitous bacteria contamination and the potential for CIA/HOA 
activities to contribute to this problem.  Some of the steps the City has undertaken to minimize 
the impact CIA/HOA areas have on these 303(d) listed watersheds include: 
 
• Held workshops for CIA/HOA representatives to discuss the permit requirements and the 

pollutants of concern within their respective watersheds. 
• Sent packages to all CIA/HOA management, which include Mission Viejo’s minimum 

requirements along with BMP fact sheets for common areas.  Also included were 
residential BMPs to be included in mailings, newsletters, etc., for the individual 
homeowners. 

• Performed inspections of all CIA/HOA facilities to ensure adequate BMPs are 
implemented. 

• Provided newsletter articles to CIA/HOAs about water quality that can be included/inserted 
into newsletters/billings. 

• Encouraged CIA/HOAs to pass supplemental CC&Rs restrictions regarding water quality. 
• Increased patrols, inspections, and enforcement within CIA/HOA areas. 
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Watershed Total Residential Land Use Area 
(Sq. Miles) 

Total Residential Land Use Area 
Adjacent or Discharging Directly to 

an ESA (Sq. Miles) 
Aliso Creek 1 0 
San Juan Creek 16 0 
Total 17 0 
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C-9.5.5 Enforcement Actions 
 
The City conducted no enforcement actions directly against CIA/HOAs within its jurisdiction 
during the reporting period. 
 
C-9.5.6 Outreach and Training 
 
Outreach 
 
Education and outreach targeted toward residents is a major component of the CIA/HOA 
program.  The City encourages the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high-threat activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.  This outreach has 
included efforts such as mailings, holding workshops, development and distribution of 
brochures, fact sheets, posting information on the City’s webpage, etc.  A summary of the 
outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary—Printed Materials  

Category 
Automotive 
Repair and 

Maintenance 
Automotive 

Washing 
Automotive 

Parking 

Home 
and 

Garden 
Care 

Disposal 
of Pet 

Wastes 

Household 
Hazardous 

Waste 
Total 

Number of 
Mailings 0 0 0 448 64 0 512 

 
These numbers were a result of a focused effort to work with the CIA/HOAs.  As stated above, 
education packets were sent out to all CIA/HOAs. 
 
Website 
 
The City’s website features the Stormwater Pollution Video developed by the County of Orange.  
Numerous other links and other information, including residential BMP information, are 
provided at the City’s website. 
 
Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.   
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the CIA/HOA components of the Existing 
Development program.  The training conducted during the reporting period is summarized in 
C-10. 
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C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
No modifications were made to the Residential Existing Development Program section of the 
City’s LIP. 
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 
C-10.0 Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1 Introduction (LIP Section A-10.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.  In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges (LIP Section A-10.2) 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Departments were 
responsible for the implementation of this stormwater program element.   
 
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Water Quality Ordinance identifies many of the duties of the Authorized 
Inspectors and those persons directed by them and under their instruction and supervision who 
are assigned to investigate compliance with, detect violations of, and take actions pursuant to the 
Ordinance. 
 
A list of the City’s Authorized Inspectors is included in the City’s LIP.  
 
In addition to the designated City Authorized Inspectors, the City has also entered into a Water 
Quality Ordinance Implementation Agreement with the Orange County Flood Control District to 
assist with some of the Authorized Inspector and Spill Responder duties.  This contract allows 
the City to request assistance from the County’s Authorized Inspectors in order to respond to and 
follow up on hazardous or after-hours complaints and incidents. 
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 
• Municipal Activities (Section A-5):  field inspectors and facility managers assist in the 

identification of illegal discharges and illicit connections during their daily activities.  
 
• Public Education (Section A-6):  various inspectors assist with the distribution of public 

education materials that provide phone numbers and encourage the reporting of spills. 
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• New Development/Significant Re-Development Program (Section A-7):  assists with the 
identification of new development and/or significant development post-construction 

0035135



SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

controls that are either not functioning adequately or are not being maintained, resulting in 
an ongoing or threatened discharge to the storm drain system. 

 
• Construction Activities (Section A-8):  assists with the identification of illegal discharges 

from construction sites. 
 
• Existing Development Programs (Section A-9):  assists with the identification of actual or 

threatened illegal discharges from industrial, commercial, and residential areas. 
 
• Water Quality Monitoring Program (Section A-11):  assists with the identification of 

problem areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the City 
inspectors is included in the table below in Section C-10.2.4. 
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The City has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 
• During Business Hours 949-470-3000 
• After Business Hours  949-470-3000 
 
The City advertises these numbers in our newsletters, on MVTV (the City’s local cable 
television channel), at City Hall, and the number is displayed on our catch basin markers.  A few 
years ago the City installed 1,400+ colorful catch basin markers that state “REPORT 
POLLUTERS 470-3000”.  The City also has a form on its webpage which can be used to report 
polluters.   
 
In addition to the established City phone numbers, the City also advertises the County’s 24-hour, 
bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received. 
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Jurisdictional Summary  

Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 

Reported 

Incidents Reported to 
Regional Board as 

Presenting a Threat to 
Human or Environmental 

Health 
City Staff (Municipal, Construction, etc.) 9 0 
Other Agencies (County, Regional Boards) 20 0 
Water Pollution Hotline 0 0 
Public (calls, e-mail) 50* 0 
Businesses 2 0 
Other 0 0 
Total Number of Reports 81* 0 
* While the City of Mission Viejo does track the source of the notifications (when available), the City does 
not track public sources of complaints according to the above categories.   Therefore, all reports except 
County and City reports are reported under “Public” sources. 

 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed. 
 
Last year, the City developed spill response procedures for response to barrels containing 
unknown chemicals and liquids left in the public right-of-way or on private property.  For this 
year, no new issues were identified that required the development of additional response 
procedures. 
 
C-10.2.6 Water Pollution Incident Summary  
 
As a part of the City of Mission Viejo’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City of Mission Viejo’s jurisdiction.   
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e., if 
a complaint was received by City staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
 
Notification:  An incident that is reported to the City that does not require any follow-up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the storm drain system and was in the process of being cleaned up.  
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Complaint:  A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include oil that has leaked from a vehicle parked on the street and soaked into the asphalt or a 
past discharge from a residence or facility. 
 
Response Request:  An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to Another Agency:  The City referred the complaint to another agency such as an 
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 5 
Complaint 74 
Response Request 1 
Referral to OCFCD or other agency 1 
Total Number of Incidents 81 
 
Watershed Summary 

Number of Each Type of Incident Reported 
Watershed 

Notification Complaint Response 
Request Referral 

Aliso Creek 1 20 1 1 
San Juan Creek 4 54 0 0 

 
Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
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During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
Type of Materials Number of Complaints/Incidents 
Hydrocarbons 15 
Inorganic Compounds 9 
Metals 0 
Nutrients 0 
Organic Compounds 1 
Discharge Exceptions 5 
Pathogens and Coliforms 0 
Wastewater 16 
Pesticides 0 
Sediment 11 
Trash and Debris 18 
Miscellaneous 6 
Total Number of Incidents 81 

 
Watershed Summary  

Type of Material Involved 
Watershed Hydro- 

carbons 
Inorganic 

Compounds Metals Nutrients Organic 
Compounds 

Discharge 
Exceptions 

Aliso Creek 4 2 0 0 0 0 
San Juan 
Creek 11 7 0 0 1 5 

 Pathogens/ 
Coliforms Wastewater Pesticides Sediment Trash/Debris Misc. 

Aliso Creek 0 7 0 0 8 1 
San Juan 
Creek 0 9 0 11 10 5 

 
All water pollution complaints are investigated and, when necessary, reported to the San Diego 
Regional Water Quality Control Board.  The reports consist of a verbal notification followed by 
a written report. 

No reports were made to the Regional Board this reporting year. 
 
C-10.2.7 Enforcement Summary  
 
The City of Mission Viejo’s Authorized Inspectors undertake enforcement activities according to 
the City’s adopted Water Quality Ordinance and the Countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  
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Water pollution enforcement may be handled administratively or, in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
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similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  

Type of Enforcement Total 
Educational Letter (EL) 5 
Administrative Enforcement (Verbal Enforcement) 53 
Notice of Noncompliance (NON) 21 
Administrative Compliance Order (ACO) 1 
Cease and Desist Order (CDO) 0 
Criminal Enforcement 0 
Misdemeanor (Mis) 0 
Infraction (Inf) 0 
Issuance of Citation (IOC) 1 
Other: (Specify) 0 
 
Watershed Summary  

Administrative Remedies Criminal 
Remedies 

Watershed Educational 
Letters 

Notice of 
Noncompliance

Administrative 
Compliance 

Orders 

Cease & 
Desist 
Orders 

Misdemeanor, 
Infraction, 
Citation 

Aliso Creek 2 7 12 1 0 
San Juan Creek 3 14 41 0 1 

 
C-10.2.8  Case Summary  
 
There are no pending legal cases. 
 
C-10.3  Illicit Connections (LIP Section A-10.3) 
 
The City has a drainage facility inspection and documentation program to identify and eliminate 
illicit connections to the storm drain system.  Illicit connections to the storm drain system are 
prohibited.  
 
During the reporting period, no illicit connections to the City’s storm drain system were found. 
 
C-10.4  Source Investigations (LIP Section A-10.4) 
 
All of the City’s efforts to identify sources of illegal/illicit discharges have been reported to the 
SDRWQCB in the 13225 Aliso Creek Directive quarterly reports. 
 
C-10.5 Training and Outreach (LIP Section A-10.5) 
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The education and training of the City of Mission Viejo’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions. 
 
C-10.5.1 Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee meetings.  During the reporting period 
the City’s Authorized Inspectors attended most of the committee meetings that were held. 
 
C-10.5.2  Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on site during an 
inspection or with a follow-up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials, and other household wastes.  The materials that specifically address these issues 
include: 
 
• Proper Disposal of Household Hazardous Material 
• Proper Maintenance Practices for Your Business 
• Tips for the Automotive Industry 
 
A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary 
Outreach Material Description Number 

Distributed 
Tips for the Automotive Industry 7 
A Guide For Food Service Facilities 300 
Total Number Distributed  307 
 
C-10.6  ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Mission Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
No program modifications were made to the ID/IC section of the City’s LIP during the reporting 
period. 
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction (LIP Section A-11.1) 
 
The Countywide monitoring program is conducted on behalf of the Orange County Stormwater 
Permittees by the County (Principal Permittee).  Implementation of the countywide monitoring 
program is supported by funds shared proportionally by each of the Permittees.   
 
The Countywide monitoring program consists of the following five components: 
• Dry Weather Monitoring Program; 
• Coastal Storm Drain Outfall Program; 
• Ambient Coastal Receiving Waters Monitoring Program; 
• Long-Term Mass Emissions Monitoring Program; 
• Urban Stream Bioassessment Monitoring Program; and, a watershed-specific monitoring 

program, the 
• Aliso Creek 13225 Directive Monitoring Program. 
 
Of the six above-listed programs, the City of Mission Viejo evaluates data from the Aliso Creek 
13225 Directive Monitoring Program and the Dry Weather Monitoring Program because these 
two programs contain timely data from City storm drain outfalls. 
 
The City’s assessment of the Aliso Creek Monitoring Program is included in Section C-11.1.1 
below. 
 
The City’s assessment of the County’s Dry Weather Monitoring Program is included in Section 
C-11.1.3 below. 
 
C-11.1.1 13225 Directive Water Quality Monitoring Program Assessment 
 
In addition to the Countywide monitoring program, the City participates in the water quality 
monitoring program associated with the Aliso Creek 13225 Directive.  The results of this 
additional monitoring are included in the Aliso Creek 13225 Directive Quarterly Reports 
submitted under separate cover to the SDRWQCB. 
 
The SDRWQCB revised the Directive to also require an Annual Report from the Permittees each 
year. This year’s Annual Report will cover the period of October 2007 to September 2008 and 
will be submitted under separate cover to the SDRWQCB.  In lieu of submitting the full Annual 
Report on November 15th, the Permittees will submit watershed action plans (WAPs) and a “high 
priority drain” table listing the activities the Permittees are undertaking to curtail fecal coliform 
indicator bacteria.  Then in January, the Permittees will submit an Annual Report containing (1) 
program assessments and (2) status reports on high-priority storm drains.  The status reports 
include causes of impairment and subsequent management activities implemented within the 
reporting period in the high priority areas and the planned activities for the next reporting period 
based upon monitoring data. 
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The annual report schedule was revised by SDRWQCB staff because monitoring data from the 
Aliso Creek Monitoring Program can not be made available prior to September 15 for the 
Permittees’ review.  
 
C-11.1.2 Dry Weather Monitoring Program Overview 
 
As mentioned previously, the City of Mission Viejo is a cost-sharing partner in the County’s Dry 
Weather Monitoring Program (DWMP) that has been conducted every dry season since 2003. 
 
The County distributes the DWMP data tables each month during the DWMP season.  The data 
tables are “running” spreadsheets containing the following features: 
 

•  “Tolerance Intervals” from lab data representing 3.9 standard deviations calculated based 
upon the running average of the data set for that constituent.  These tolerance intervals 
are used to indicate to NPDES Program Managers when follow-up field investigation 
responses to monitoring data are necessary.  Because the results of lab data may not be 
known for several days, immediate responses based upon the data information is not 
possible.  However, if warranted, follow-up responses are done as soon as the data is 
available; 

• “Warning Levels” for readily available monitoring data such as electrical conductivity, 
water temperature, phenols, ammonia, nitrate, and total chlorine levels.   These warning 
levels combined with visual observations of unusual conditions are used to notify the 
municipalities of immediate problems found in the field in an effort to more rapidly 
determine responsible parties of water quality violations; 

• California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for applicable 
constituents; 

• “LC50 for Toxicity Test Organism” levels for applicable constituents; and 
• Simplified presentation of monitoring data sorted by storm drain outfall and date. 

 
During the DWMP season, the County notifies the local jurisdiction of any exceedances at storm 
drain outfalls.  These notifications are based upon “Warning Levels” or visual observations at a 
storm drain outfall. 
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It is important to recognize that only 16 of the 33 constituents tested under the DMWP can be 
measured in a field lab.   
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Constituent levels tested and 
available in the field 

Constituent levels available only 
in laboratory tests 

Discharge Rate (cfs) Total Suspended Solids (TSS) 
(mg/L) 

Dissolved Oxygen (mg/L) Oil & Grease (mg/L) 
Electrical Conductivity (μs/cm) Total Coliform (CFU/100mL) 
pH Fecal Coliform (CFU/100mL) 
Water Temperature (Celsius) Enterococcus (CFU/100mL) 
Turbidity (NTU) Diazinon (ng/L) 
Air Temperature (Celsius) Chlorpyrifos (ng/L) 
Hardness as CaCO3 (mg/L) Malathion (ng/L) 
Phenols (mg/L) Dimethoate (ng/L) 
Ammonia as N (mg/L) Disulfoton (ng/L) 
Nitrate as N (mg/L) Chromium (μg/L) 
Surfactants (MBAS) (mg/L) Nickel (μg/L) 
Reactive Phosphorous (mg/L) Copper (μg/L) 
Total Chlorine (mg/L) Zinc (μg/L) 
Discharge Rate (cfs) (approximated) Silver (μg/L) 
Dissolved Oxygen (mg/L) Cadminum (μg/L) 

 Lead (μg/L) 
 
As a result, the only immediate notifications made by the County of Orange and immediate 
follow-ups by the City of Mission Viejo can based only upon the above constituents when they 
dramatically exceed the Tolerance Intervals or Warning Levels established by the DMWP. 
 
Because the each DWMP takes place between May and October, only the results from July 
through October 2007 and May and June 2008 appear in this report to coincide with the fiscal 
reporting year of 2007-2008. 
 
In response to comments from San Diego Regional Board staff, City staff has attempted to 
provide a summary of response efforts to Dry Weather Monitoring Program data collected in 
July through October 2007 and May and June 2008 where the data warranted an immediate 
response based upon readily available field tests (e.g., “Warning Level” data) or follow-up 
response based upon lab results (e.g., “Tolerance Intervals”).  Discussion follows. 
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C-11.1.3 Dry Weather Monitoring Program Data Assessment 
 
Below are the DWMP water quality tests that warranted immediate and regular follow-up 
responses from the City of Mission Viejo during July 2007-October 2007 and May–June 2008.   
 
Following presentation of the data, the City’s actions are noted. 
 
Storm Drain Outfall: MVJ01P03 
Date: July 12, 2007 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Total Coliform & Enterrococcus & Turbidity 
Level Tested: >1,200,000, >120,000 cfu/100ml, & 675, respectively 
Tolerance Interval: 300,000 cfu/100ml, 53,000 cfu/100ml, & 16.1 NTU, 

respectively 
Follow-Up Action: Based upon the field measured turbidity levels, County 

staff contacted the City of Mission Viejo for immediate 
follow-up.  County staff noted that a pinkish/white 
substance was actively being discharged from the storm 
drain outfall.  After canvassing the neighborhood, it was 
determined that the illegal discharge was traced to a 
plastering company restuccoing a home at 24115 Lindley.  
The contractor upon confrontation immediately stopped 
work and was ordered to clean-up the storm drain pipe and 
catch basin under supervision.  A Violation Notice was sent 
to the company. 

 
 City staff believes the indicator bacteria exceedances were 

unrelated to the turbidity exceedance as the storm drain 
outfall had a recent history of higher counts of indicator 
bacteria.  Staff noted in the FY 2006-2007 report that the 
high levels of total coliform during the FY 2006-2007 
reporting period may be due to organic debris build-up and 
decay and noted the need to clean-up the debris.  The City 
cleaned the storm drain pipe for the 2007 wet weather 
season and loads fell to 50,000 cfu/100 ml in September 
2007 and since then the levels have been consistently low 
but started to rise again in August 2008.  While, in this case 
the City can not directly conclude that organic debris 
caused the higher total coliform counts, a pattern does seem 
to exist that suggests it may be one cause.  This outfall was 
cleaned again in September 2008, and the City is awaiting 
the results from the County to see if the pattern continues.  

 
Storm Drain Outfall: MVJ01P03 
Date: June 5, 2008 
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  Exceeded “Tolerance Interval”: Dimethoate 
Level Tested: 610 ng/L 
Tolerance Interval: 10 ng/L 
Follow-Up Action: The City was unable to identify the source of the 

dimethoate because immediate field results were not 
available.  This drain up until the June 5, 2008 test reading 
never exceeded the Tolerance Intervals for dimethoate.  
The drain has not exceeded the tolerance interval since the 
June 5, 2008 test.  In fact, the drain usually reads less than 
3 ng/L.  Subsequent results during FY 2007-2008 show that 
levels are below 3 ng/L; therefore, no follow-up action is 
planned. 

 
Note: No data appears for MVJ01P04 because this storm drain outfall was eliminated from the 
2006 DWMP since only one exceedance occurred in the 2005 DWMP. 
 
Storm Drain Outfall: MVJ07P02 
Date: June 19, 2008 
Constituents Tested that  
  Exceeded “Tolerance Interval”: Diazinon 
Level Tested: 540 ng/L 
Tolerance Interval: 389.92 ng/L 
Follow-Up Action: The City was unable to identify the source of the diazinon 

because immediate field results were not available.  
Because two consecutive exceedances (or other instances 
of exceedances) have not occurred, no follow-up action is 
planned. 

 
Note: Under the 2007-2008 DWMP, no tolerance interval exceedances for bacteria were noted 
for J07P02, which is a high-priority drain in the Aliso Creek Revised Directive. 
 
Storm Drain Outfall: MVL02P14 
Date: July 12, 2007 
Constituents Tested that  
  Exceeded “Tolerance Interval”: pH 
Level Tested: 8.35 
Tolerance Interval: 7.23-8.28 
Follow-Up Action: The County inspector noted “nothing unusual” about the 

water from the storm drain outfall during his field 
observations.  No other exceedances have occurred at this 
storm drain outfall; therefore, no follow-up action is 
planned. 

 
Storm Drain Outfall: MVL02P14 
Date: June 19, 2008 
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  Exceeded “Tolerance Interval”: Dissolved Oxygen 
Level Tested: 5.19 mg/L 
Tolerance Intervals: < 5.63 mg/L 
Follow-Up Action: The County inspector noted “nothing unusual” about the 

water from the storm drain outfall during his field 
observations.  No other exceedances have occurred at this 
storm drain outfall; therefore, no follow-up action is 
planned. 

 
Storm Drain Outfall: MVL02P20 
Date: May 16, 2008 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Malathion 
Level Tested: 68.5 ng/L 
Tolerance Interval: 36.1 ng/L 
Follow-Up Action: The County inspector noted “nothing unusual” about the 

water from the storm drain outfall during his field 
observations.  Only one other exceedance occurred on May 
16, 2006 for this constituent.  Therefore, no follow-up 
action is planned. 

 
Note: During the 2003, 2004, and 2006 DWMP, L02P20 had exceedances for diazinon and 
malathion.  As shown above, L02P20 had one exceedance during the 2007-2008 DWMP.  
Compared to the exceedances in 2003, 2004, and 2006 where levels were more than 500 ng/L 
and in some cases thousands of ng/L, City staff believes the reduction of malathion and diazinon 
levels at L02P20 based our outreach to the homeowner association / common interest area 
management companies within the sub-watershed is a success story. 
 
Storm Drain Outfall: LNL03P03* 
Dates: July 11, August 15, and September 13, 2007 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Ammonia as N, Nitrate as N, and Reactive Phosphorous 
Levels Tested: Range of 3.5 – 5.4 mg/L for Ammonia as N; Range of 7.0 – 

7.4 mg/L for Nitrate as N; Range of 3.5 – 4.4 mg/L for 
Reactive Phosphorous 

Tolerance Intervals: 1.47 mg/L (Tolerance Interval) or 0.65 mg/L (Warning 
Level) for Ammonia; 5.6 mg/L (Tolerance Interval) or 10 
mg/L (Warning Level) for Nitrate; 2.92 mg/L for Reactive 
Phosphorous 

Orange County Stormwater Program C-11-6 November 15, 2008 
DAMP Appendix C-11 

Follow-Up Action: As reported in previous annual reports this storm drain 
outfall has consistently exceeded the tolerance interval for 
ammonia, nitrate, and reactive phosphorous.  However, no 
exceedances for these constituents of concern occurred in 
2008.  On several occasions in 2007 after being notified by 
the County of exceedances, the City inspected all of the 
gutters leading into the nine City-owned catch basins that 
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feed into L03P03 from Mission Viejo and all of the catch 
basins and gutters were dry. City staff believes that 
Saddleback College, which staff discovered connected to 
the L03P03 line in May 2007, may have improved its on-
site reclaimed irrigation system such that flows no longer 
routinely enter the storm drain system. 

  
*Note that the storm drain outfall for L03P03 is in the City of Laguna Niguel; however, the 
majority of the tributary area for the outfall is within the City of Mission Viejo and a small 
portion of the tributary area is within the City of Laguna Niguel.  Staff notes that during the 
2007-2008 DWMP, no exceedances for zinc occurred, whereas they did in the 2006-2007 
DWMP. 
 
Storm Drain Outfall: LNL03P06* 
Dates: September 13, 2007 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Ammonia as N & Reactive Phosphorous 
Levels Tested: 2.48 mg/L & 3.22 mg/L, respectively 
Tolerance Intervals: 1.47 mg/L (Tolerance Interval) or 0.65 mg/L (Warning 

Level) for Ammonia as N; 2.92 mg/L for Reactive 
Phosphorous 

Follow-Up Action: Based upon prior exceedances and reconnaissance efforts, 
the source of the ammonia is from reclaimed irrigation 
runoff carrying fertilizers containing reactive phosphorous.  
Generally, the source has been coming from the Camden 
Apartments on the southern side of Las Ramblas near 
Puerta Real.  City staff has been notifying the Camden 
Apartments of the County reports and they have been 
making continuous adjustments to their irrigation system 
heads to prevent reclaimed irrigation runoff.  As a result, 
the number of exceedances and the levels of ammonia and 
reactive phosphorous recorded have fallen significantly.  
Staff believes this is a success story of the City’s 
Stormwater Program.  City staff will continue to attempt to 
educate the management company of the irrigation issue; 
however, irrigation runoff is exempt under the San Diego 
Regional Water Quality Control Board permit. 

 
Storm Drain Outfall: LNL03P06* 
Dates: July 11, August 15, and September 13, 2007 
Constituent Tested that  
  Exceeded “Tolerance Interval”: Nitrate as N 
Levels Tested: Range of 6.2 – 6.9 mg/L for Nitrate as N 

Orange County Stormwater Program C-11-7 November 15, 2008 
DAMP Appendix C-11 

Tolerance Intervals: 5.6 mg/L (Tolerance Interval) or 10 mg/L (Warning Level) 
for Nitrate 
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Follow-Up Action: Based upon prior exceedances and reconnaissance efforts, 

the source of nitrates is irrigation water runoff carrying 
fertilizers containing nitrates.  Generally, the source has 
been coming from the Camden Apartments on the southern 
side of Las Ramblas near Puerta Real.  City staff has been 
notifying the Camden Apartments of the County reports 
and they have been making continuous adjustments to their 
irrigation system heads to prevent reclaimed irrigation 
runoff.  As a result, the number of exceedances and the 
levels of nitrates recorded have fallen significantly.  Staff 
believes this is a success story of the City’s Stormwater 
Program.  City staff will continue to attempt to educate the 
management company of the irrigation issue; however, 
irrigation runoff is exempt under the San Diego Regional 
Water Quality Control Board permit. 

 
*Note that the storm drain outfall for L03P06 is in the City of Laguna Niguel; however, the 
majority of the tributary area for the outfall is within the City of Mission Viejo and a small 
portion of the tributary area is within the City of Laguna Niguel.  Note that under the 2007-2008 
DWMP, no exceedances for diazinon, dimethoate, or zinc occurred; whereas they did in the 
2006-2007 DWMP. 
 
Storm Drain Outfall: MVL03P09 
Dates: July 12, August 1, and September 4, 2007, and May 6 and 

June 5, 2008 for Cadmium; July 12, 2007 and June 5, 2008 
for Nickel; July 12, 2007 for Malathion; August 1, 2007, 
and May 6 and June 5, 2008 for pH 

Constituents Tested that  
  Exceeded “Tolerance Intervals”: Low pH, Nickel, Cadmium, and Malathion 
Levels Tested (pH): 6.98 – 7.11 pH (meets Basin Plan Objectives but falls 

outside of Tolerance Intervals) 
Levels Tested (Nickel): 89 - 100 μg/L for Nickel 
Levels Tested (Cadmium): 16 – 26 μg/L for Cadmium 
Tolerance Interval (Nickel): 88 μg/L (168.04 μg/L for CTR Chronic Criterion) 
Tolerance Interval (Cadmium): 9.0 μg/L (6.25 μg/L for CTR Chronic Criterion) 

Orange County Stormwater Program C-11-8 November 15, 2008 
DAMP Appendix C-11 

Follow-Up Action: L03P09 was added to the 2005 DWMP and since then this 
storm drain outfall has been consistently identified as 
exceeding the tolerance intervals for cadmium and several 
times for nickel.  pH is sporadically identified as being 
lower than the tolerance interval. City staff has consulted 
with County staff and we now theorize that the levels of 
nickel and cadmium found may be a result of groundwater 
leaching into the storm drain system based upon a County 
staff study in San Clemente. The geology within the area 
tends to contain nickel and cadmium and groundwater 
leaching from the soils would tend to have a lower pH.  
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Orange County Stormwater Program C-11-9 November 15, 2008 
DAMP Appendix C-11 

The County is still performing special studies to confirm 
the observations.  Regarding, malathion, because two 
consecutive exceedances did not occur; therefore, no 
follow-up action is planned. 

 
C-11.2 Water Quality Monitoring Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Mission Viejo and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
No modifications are warranted to the Water Quality Monitoring section of the City’s LIP; 
however, specific follow-up actions have been noted above. 
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EXHIBIT A-1 
 
 

PHOTOS OF  
NORMAN P. MURRAY COMMUNITY CENTER 

AND MARINE FUNDRAISER CAR WASH 
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Norman P. Murray Community Center 
Water Quality-Related Improvements 

 
Notch in Parking Lot Curb Allows Flow Into Treatment Swale 

 
 
 

    
All parking lot runoff is directed toward concrete swales, which leads to the start of the treatment swale. 

 

Exhibit A-1.1.1 
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Norman P. Murray Community Center 
Water Quality-Related Improvements 

 
Start of Treatment Swale 

 

 
Treatment Swale 

 

Exhibit A-1.1.2 
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Norman P. Murray Community Center 
Water Quality-Related Improvements 

 
Looking Downstream from Bridge 

 

 
Looking Upstream From Bridge 

 

Exhibit A-1.1.3 

0035156



Norman P. Murray Community Center 
Water Quality-Related Improvements 

 
View Downstream of Bridge 

 

 
Looking Further Downstream of Bridge Approaching 3-Pipe Culvert 

 

Exhibit A-1.1.4 

0035157



Norman P. Murray Community Center 
Water Quality-Related Improvements 

 
Confluence of Tributary Swale and the Main Treatment Swale 

(Tributary Swale Drains Patio/Exterior Areas of the Community Center) 
 

   
Start of Tributary Swale 

Looking Upstream from Second Bridge & Looking Downstream from Decomposed Granite Walkway 

Exhibit A-1.1.5 
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Norman P. Murray Community Center 
Water Quality-Related Improvements 

 
Looking Upstream from 3-Pipe Culvert Crossing 

 

 
Looking Downstream from 3-Pipe Culvert Crossing 

 
 

Exhibit A-1.1.6 
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Norman P. Murray Community Center 
Water Quality-Related Improvements 

Exhibit A-1.1.7 

 
Pervious Decomposed Granite Walkways 

 

 
Low Water Use Landscaping using Reclaimed Water 

0035160



Marine Fundraiser Car Wash Event using ProntoWash 

 
 
 

Exhibit A-1.2.1 
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EXHIBIT A-2 
 
 

FISCAL ANALYSIS GUIDANCE MANUAL 
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Orange County Stormwater Program

Fiscal Analysis Guidance Manual
June 2007

A cooperative project of the County of Orange, the cities of Orange County, and the Orange County Flood Control District
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June 2007  Fiscal Analysis Guidance Manual 
  Orange County Stormwater Program 

1 

Section 1.0 
Introduction 
 
The goal of the Manual is to provide an accurate and auditable basis for Orange County’ 
cities, the County of Orange and the Orange County Flood Control District (the 
“Permittees”) to compile and report the fiscal impact of the stormwater mandate.  
Estimated expenditures and funding sources must be provided for the current reporting 
period and the next period in each annual report.  In addition, the annual report must 
discuss the source of funds and any legal restrictions on use of these funds.  This 
discussion must also include a narrative description of circumstances resulting in a 25% 
or greater annual change for any budget line items.  These guidelines and worksheets 
are intended to provide a common understanding and basis for more consistent 
derivation of the annual costs included in future Unified Annual Reports – Program 
Effectiveness Assessments. 
 
1.1 Regulatory Background 
The Phase I stormwater rule directs MS4s to provide information on expenditures and 
budgeted amounts in their annual reports, but does not include any specific direction on 
what costs should be tracked and how they should be reported.  Consequently, a GAO 
report1 to Congress on the fiscal impact of the stormwater program noted that “without 
standard reporting guidelines, we found it difficult to use the data in the MS4’s reports 
to assess the costs…” and recommended that “EPA issue guidance and consider 
regulatory changes so that communities report consistently.” 
 
Since the inception of the Orange County Stormwater Program, the Fiscal Analysis 
portion of the annual report has included limited text and two tables that summarize the 
Permittees’ estimated and planned expenditures; one for Capital Costs and one for 
Operations & Maintenance costs related to implementation of the Drainage Area 
Management Plan (DAMP).  These reported costs have varied greatly.  Using census 
data for housing units counts, the calculated cost in 2007 for the programs ranged from 
$14.64 to $124.39 per housing unit per year with the average being about $64. 
 
A study completed by California State University Sacramento2 indicated that the 
reported annual costs for Phase I MS4 Programs were in the range of $18 to $46 per 
household.  Orange County’s program cost data may suggest spending substantially 
above reported averages from other programs; however, the difference is large enough 
to suggest that costs are not necessarily being consistently accounted for in the same 
manner.  Consequently, the Permittees are encouraged to use the Manual as a basis for 
ensuring complete, accurate and consistent reporting of actual project costs. 
 
                                                      
1 Clean water: Further Implementation and Better Cost Data Needed to Determine Impact of 
EPA’s Stormwater Program on Communities, GAO-07-479, May 2007. 
 
2 NPDES Stormwater Cost Survey, Office of Water Programs, CSU Sacramento, January 2005. 
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2.0 Reporting Categories 
 
Categories used over the period of the Third Term Permits were reviewed and revised 
to more accurately match the Program Effectiveness Assessment (PEA), provide more 
detailed category definitions and cost inclusions, and substantially simplify the 
reporting of capital expenditures.  The reporting categories for 2007 and future years are 
outlined in Table 1.  This table includes references to the PEA description and 
suggestions for consolidation of some categories and deletion of others.  For example, 
costs related to catch basin stenciling would be included under Drainage Facility 
Maintenance, costs related to plan development would be included in Supportive of 
Program Administration, and costs related to other efforts to identify and eliminate 
illicit connections would be included under a single Illicit Connection Discharge 
category. 
 
Categories for capital costs have also been revised to provide clearer indication of the 
types of capital investments being made.  Generally, capital purchase for small 
equipment with a life of less than 5 years and a value lower than $5,000 should be 
included in the operations and maintenance costs.   Capital costs should only be 
reported for large, longer-life equipment and fixed facilities/BMPs.  Also identified is a 
category that captures an allowance for the cost of construction BMPs for projects 
implemented as a part of a municipal capital program.  
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Item 
 Operations and Maintenance Cost Reporting  

Categories Elements (derived from PEA Template description) Cost Information to Include in Report 
Cross Reference to  

Section of SD Permit 

1 Supportive of Program Administration (LIP Section 2.0) 

Coordinate with Principal Permittee & internal City departments to implement LIP; preparing, approving, and  
tracking shared cost budgets by Principal Permittee and individual cost budgets for individual city; data  
management and compliance reporting 

Staff time (attend Permittee and sub-committee meetings; perform program  
coordination activities) 

Not Specifically called out in  
permit, unless part of F.  

Fiscal Analysis, G. Program  
Effectiveness/Reporting, H.  

Reporting 

2 
Municipal Activities (LIP Section 5.0) Trash & Debris  
Control (formerly "Litter Control") 

Includes city practices implemented to ensure litter control: litter ordinance, clean-up programs, special/bulky  
pickups, public trash receptacles. (Does not include routine curbside trash pick-up). Staff time and costs (vehicles, disposal costs, materials, trash receptacles) 

D.3.Existing Development,  
Municipal, Commercial,  

Residential 

3 
Municipal Activities (LIP Section 5.0) Drainage Facility  
Maintenance Inspection and cleaning of drainage facilities (catch basins, channels, etc.) Catch basin stenciling. 

Staff time (training coordination); disposal fees; contractor services (if  
applicable), equipment costs, fuel 

D.3.a.Existing Development  
Municipal 

4 Municipal Activities (LIP Section 5.0) Street Sweeping 
Sweeping streets to remove debris (number of miles swept and total tonnage of debris removed is sought in  
the PEA). 

Staff time (oversight, coordination, sweeper operation); sweeper O&M;  
disposal fees; contractor services 

D.3.a.Existing Development  
Municipal 

5 
Municipal Activities (LIP Section 5.0) Environmental  
Performance (BMP Implementation) 

Completion of annual BMP Implementation forms from inspection of inventoried municipal fixed facilities, field  
programs, and drainage facility 

Staff time (oversight, completing and compiling BMP Implementation forms,  
inspector training, field inspection); inspection costs (equipment, etc.) 

D.3.a.Existing Development  
Municipal 

6 
Municipal Activities (LIP Section 5.0) Pesticide &  
Fertilizer Management 

PEA requests information related to how the Permittee manages its pesticide and fertilizer application.  
Quantities of pesticide and fertilizer are requested along with total acres of application. 

Staff time (oversight, coordination); material costs: pesticides, fertilizer;  
equipment costs; contractor costs 

D.3.a.Existing Development  
Municipal 

7 
Public Information (LIP Section 6.0) Nonpoint Source  
Pollution Awareness 

PEA requests respondents to address efforts related to: public education material distribution, employee  
training and outreach, outreach to developers, industrial and commercial operators.  

Staff time (attend/conduct training); organized special event costs, public 
education material 

D.3.a.Existing Development  
Municipal;  

3.b.Commercial/Industrial;  
3.c. Residential 

8 
Public Information (LIP Section 6.0) Household  
Hazardous Waste Collection 

(The PEA requests the HHWC information in Section 5.0, not Section 6.0.) PEA requests information about  
the number of household hazardous waste collection days conducted; amount and type material collected;  
Participation in a used oil grant program (amount of oil collected) 

Staff time (oversight, coordination), disposal costs, equipment costs; public 
outreach efforts (advertising) 

D.3.c.Existing Development  
Residential 

9 
Requiring New Development BMPs (Supportive of  
Planning, etc) (LIP Section 7.0) PEA requests the number of Water Quality Management Plans (WQMPs) reviewed and approved. 

Staff time (review WQMPs), training, outreach, inspection, compliance  
effort, D.1. Development Planning 

10 
Requiring Construction BMPs (Supportive of Plan  
Check & Inspection) (LIP Section 8.0) 

PEA requests the respondent provide: number of construction sites inspected; number of sites according to  
priority (high, medium, or low) based on threat to water quality; number of sites out of compliance;  
enforcement actions taken; municipal staff train Staff time (plan review, inspection and enforcement), vehicle costs, fuel 

D.2. Construction  
Component 

11 
Existing Development (LIP Section 9.0)  
Industrial/Comm./HOA Inspections 

Develop inventory of industrial and commercial facilities and prioritize as high, medium, and low (threat to  
water quality); participate in training; provide outreach to industrial and commercial businesses regarding  
responsibilities under existing development program; develop inventory of residential land use areas that  
discharge to environmentally sensitive areas (ESAs); implement BMPs to reduce impact to ESAs; track  
complaints to the ID/IC program; enforcement actions taken Staff time (perform inventory, prioritizations, inspections), vehicle costs, fuel 

D.3.a.Existing Development  
Municipal;  

3.b.Commercial/Industrial;  
3.c. Residential 

12 
Illicit Connections/Discharge Ident. & Elimination (LIP  
Section10.0) Investigations 

Detect, respond, investigate, and eliminate illegal discharges/ illicit connections by conducting facility  
inspections through construction and inspections and industrial/commercial inspections Staff time (conduct investigations, training, enforcement), vehicle costs, fuel 

D.4.illicit Discharge  
Detection and Elimination 

13 Agency Contribution to Regional Program This is a proposed category to capture the contributions of individual cities to the regional program activities. Contribution to support monitoring, public outreach and regional program. 
E. Watershed Urban Runoff  

Mgmt Program 

Capital Cost Reporting Categories Description Examples of Costs to Include 

14 Public Projects - BMPs 
Could include facilities constructed as a component of some other facility, projects that are strictly BMPs, and  
retrofit projects to modify existing structures to meet water quality goals. 

Capital/Construction costs for water quality BMPs constructed with public 
funds.  

D.1. Development Planning;  
D.2. Construction  

Component 

15 Construction BMPs for Public Construction Projects This category could be used to reflect the cost for water quality BMPs used during construction.   Could be stated as a % of construction cost for all municipal projects. 
D.2. Construction  

Component 

16 Other Capital Projects/Major Equipment Purchases 
This category could include capital improvements related to the program that are not strictly BMPs and costs  
for purchase of major equipment. 

Example: Improvements to hazardous waste drop off location, sweepers,  
vactorjets, capital outlay with a cost greater than $5,000 and a life of five  
years. 

D.3.a.Existing Development  
Municipal 

 

Table 1 
Fiscal Analysis Reporting Categories with Guidelines 
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3.0 Worksheets 
Attachment A contains worksheets that correspond to each of the reporting categories in 
Table 1.  These are intended to provide an optional guideline for budget and reporting 
efforts and to give guidance on costs to include. Efforts were made to provide reference 
to metrics included for reporting in the PEA and annual report in an effort to improve 
identification of costs to capture for the fiscal report. 
 
Since reporting to the Regional Board requires budget costs and not actual expenses, this 
worksheet can also help to capture staff costs that are not reported in a specific water 
quality program.  For example, training or inspections that involve the work of building 
or construction inspectors can be estimated and included as a cost under Item 10, 
Construction BMPs. 
 
The worksheets are provided in an excel format and include the option of establishing 
“standard” hourly rates for various positions that when calculated can provide an 
estimate of the cost of the level of effort estimated for the current budget and reporting 
year.  Permittees are encouraged to adjust this tool to fit their unique budget and 
operational practices. 
 
Each worksheet includes the following sections. 
 
Category Name and Description:  Includes a brief description of the reporting 
categories and general ideas of costs to include. 
 
Annual Program Plan:  Jurisdictions can describe their program activities in a manner 
that relates to the level of effort and cost anticipated. 
 
Resources Needed:  Identify assumptions on specific personnel, hours, equipment, etc. 
for planned annual activities.  If contractors are used, then scope of work of contract 
could be put here. 
 
Description of Annual Performance Measures: Specific PEA metrics (where 
appropriate) are identified here.  Additional measurements, (i.e. number of training 
sessions, inspections made, investigations, etc.) could also be recorded here. 
 
Funding Source:  Records how this program is funded. (General Fund, Special Funding, 
Utility Tax, Gas Tax, Sanitation Fund, Water Fund, Benefit Assessment, Storm Drain Fee, 
Grants, etc.) 
 
Budget Categories: This group of costs (Personnel, Travel, Equipment, Supplies, 
Contract Services, Other) can be customized to meet the particular agency’s program.  
The intent is to provide a method and record for documentation of the program cost that 
can be tracked each year to show the basis for the reported value.   
 
Capital Cost Pages: These pages are in a different format to provide space for project 
description.  Cost categories may be altered to suit actual method of payment or other 
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project components such as engineering design and administration, design contractors, 
land, construction costs, BMP costs, etc.   
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Attachment A 
 

Budget Worksheets for  
16 Program Cost Categories 
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Attachment A 

Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Worksheet for Budget Development for Stormwater Program Elements

Supportive of Program Administration (LIP Section 2.0)

Coordinate with Principal Permittee & internal City departments to implement the LIP. Prepare, approve, and track 
shared cost budgets by Principal Permittee and individual cost budgets for individual City. Oversee data management 
and compliance reporting. Costs for implementing this element include staff time for administration and reporting. 

 

 

$0.485 per mile x mi. Per meeting

 

 

1 -Support Program Admin
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Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

$0.485 per mile x mi. Per meeting

 

 

 

Implementation of a litter ordinance, purchase/maintenance of public trash receptacles, clean up programs, and 
special/bulky item pickups 

Worksheet for Budget Development for Stormwater Program Elements

Trash and Debris Control (LIP Section 5.0)

Establish policy, maintenance activities and practices to meet permit requirements for trash (litter) and debris control.  
Does not include regular solid waste pick up but does include trash and litter management of municipal facilities, and 
special event trash management.  

Program development for frequency of litter pick-up and tracking of volume of trash collected. Management of litter 
programs in public parks and thoroughfare. Training, public outreach and reporting costs are reported in other program 
categories.

2-Trash & Debris Control
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Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Worksheet for Budget Development for Stormwater Program Elements

Drainage Facility Maintenance (LIP Section 5.0)

Drainage facility maintenance includes the staff time and cost (vehicles, disposal fees, contractor services, equipment 
costs, fuel, etc.) related to inspecting, maintaining, and cleaning of drainage facilities (catch basins, open channels, 
detention basins, lift stations, etc.) within the jurisdiction.

 

Total length of channel/pipe cleaned; Total volume of material removed (tons)
Total number of catch basins in city and number of catch basins cleaned
Number of inspections conducted
Number of catch basins stenciled/re-stenciled

$0.485 per mile x mi. Per meeting

 

 

3-Municipal Drainage Fac Maint.
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Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Number of street sweepers used
Miles swept
Frequency of street sweeping
Amount of material collected (tons)

$0.485 per mile x mi. Per meeting

 

 

 

Worksheet for Budget Development for Stormwater Program Elements

Street Sweeping (LIP Section 5.0)

Street sweeping municipal activities include sweeping the municipal maintained streets. Costs include the staff time 
(oversight, coordination, sweeper operation); sweeper O&M; disposal fees; contractor services (if applicable).

 

4- Municipal Street Sweep
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Attachment A 

Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Worksheet for Budget Development for Stormwater Program Elements

Environmental Performance (BMP Implementation) (LIP Section 5.0)

Environmental Performance Reports (EPR) are completed each year by Permittees from the inspection forms for each 
inventoried municipal fixed facilities, field programs, and drainage facility. EPR identify program elements that need 
improvement or areas that have shown improvement from the previous reporting year. Costs to implement this element 
include staff time (oversight, completing and compiling EPR reports). 

 

Number of facilities or programs inventoried
Number of EPRs completed for each inventoried facility or program

$0.485 per mile x mi. Per meeting

 

 

5- Env Performance BMP implem
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Attachment A 

Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Quantity of fertilizer applied and number of acres of application
Quantity of pesticides applied and number of acres of application
Number of applications
Number of safety inspections

$0.485 per mile x mi. Per meeting

 

 

 

Worksheet for Budget Development for Stormwater Program Elements

Pesticide & Fertilizer Management (Section 5.0)

This program element involves the management of pesticides and fertilizer application within the municipal jurisdiction.  
The type of pesticides and fertilizer used and quantities applied are to be reported. Costs associated with 
implementation of this element include staff time for oversight and coordination, costs for pesticides and fertilizer, 
equipment costs, and any costs for contractor services.

6-Pesticide & Fertilizer Mgmt 
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Attachment A 

Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Worksheet for Budget Development for Stormwater Program Elements

Public Information Nonpoint Source Pollution Awareness (LIP Section 6.0)

Permittees are required to conduct nonpoint source pollution awareness efforts by implementing public education 
material distribution, employee training and outreach, outreach to developers, industrial and commercial operators. 
Costs include staff hours required to attend public education events, conduct training, and purchase/produce public 
education material.

Permittees typically order public education material developed by the Principal Permittee.

Number of public education newsletters distributed
Number of public education events attended
Number of employee training programs held and attendance numbers

$0.485 per mile x mi. Per meeting

 

 

7-Nonpt Source Pollution 
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Attachment A 

Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Amount of waste collected (pounds)
Amount of oil and oil products collected
Number of waste collection days

$0.485 per mile x mi. Per meeting

 

 

 

Worksheet for Budget Development for Stormwater Program Elements

Public Information Household Hazardous Waste Collection (LIP Section 6.0)

As part of the public education program element, Permittees conduct Household Hazardous Waste Collection efforts 
within their jurisdiction. Efforts include conducting collection days periodically throughout a year. Costs for this program 
include staff hours required to administer the household hazardous waste collection and costs for transport/disposal of 
collected wastes.

The County has a household hazardous waste collection program administered by the Integrated Waste Management 
Board (IWMB) with four County drop-off facilities. Permittees direct residents to use these collection facilities apart from 
those collection programs administered by individual Permittees.

8-Public Info HH Waste Collect
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Attachment A 

Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description 
of Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                        78.00$                        93.00$                      

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                        28.00$                        

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                            

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Worksheet for Budget Development for Stormwater Program Elements

Requiring New Development/Redevelopment BMPs (LIP Section 7.0)

This program element includes the requirement for completion of Water Quality Management Plans (WQMPs) by 
developers for new development or redevelopment.  Permittees review and approve WQMPs and follow-up with 
inspections to ensure proposed BMPs are installed as proposed in the WQMPs.  Costs to implement this element 
include staff time to review WQMPs, conduct outreach efforts to inform developers/applicants of WQMP requirements.

Number of Inspections; Enforcement actions taken, Training Sessions held, 

$0.485 per mile x mi. Per meeting

 

 

9-New Development BMPs
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Attachment A 

Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                         78.00$                         93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                         28.00$                         

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                             

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Inventory of Sites, Prioritization, Number of Inspections, Enforcement Actions, Compliance Reports, Training Sessions

$0.485 per mile x mi. Per meeting

 

 

 

Worksheet for Budget Development for Stormwater Program Elements

Requiring Construction BMPs (LIP Section 8.0)

This construction program element requires the Permittees to inspect municipal and private construction sites; categorize 
the number of sites according to priority (high, medium, or low) based on threat to water quality; determine the number of 
sites out of compliance; conduct enforcement actions; and train municipal staff. Costs associated with implementing this 
element include staff time for plan review, inspection, and enforcement as well costs associated with vehicle use.

10-Construction BMPs
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Attachment A 

Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel  

2 Travel  

3 Equipment

4 Supplies

5 Contract Services  

6 Other (define)  

Total Task Costs  

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                         78.00$                         93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                         28.00$                         

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                             

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Worksheet for Budget Development for Stormwater Program Elements

Industrial/ Commercial/HOA Inspections (LIP Section 9.0)

This program element requires Permittees develop of an inventory of industrial and commercial facilities be prioritized 
(high, medium, and low) according to threat to water quality; participate in training; provide outreach to industrial and 
commercial businesses regarding responsibilities under existing development program; develop inventory of residential 
land use areas that discharge to environmentally sensitive areas (ESAs); implement BMPs to reduce impact to ESAs; 
track complaints to the ID/IC program; document enforcement actions taken. Costs associated with implementing this 
element include staff time for inspection, prioritization, and enforcement as well costs associated with vehicle use.

BMP Analysis/Implementation, Inventory, Prioritization of Sites, Inspections, Enforcement Actions, Compliance 
Reporting, Training, Outreach efforts

$0.485 per mile x mi. Per meeting

 

 

11-Indust Commerc'l HOA Inspect
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Attachment A 

Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel  

2 Travel  

3 Equipment

4 Supplies

5 Contract Services  

6 Other (define)  

Total Task Costs  

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                         78.00$                         93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                         28.00$                         

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                             

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Identify Inspectors, Hotline activity/reporting, Incident tracking, enforcement actions, records of illicit connections, 
education/outreach, training sessions held

$0.485 per mile x mi. Per meeting

 

 

 

Worksheet for Budget Development for Stormwater Program Elements

Illicit Connections/ Illegal Discharge Identification & Elimination/Investigations (LIP Section 10.0)

Costs associated with IC/ID program may not be easily broken out from costs that are incurred to conduct program 
element Item 12 - Industrial, Commercial Inspections.  

This program element requires Permittees to detect, respond, investigate, and eliminate illegal discharges/ illicit 
connections by conducting facility inspections through construction and inspections and industrial/commercial 
inspections. Costs to implement this program include staff time to conduct inspections as well as costs for maintaining 
and operating a reporting hotline. Costs associated with IC/ID program may not be easily broken out from costs that are 
incurred to conduct program element Item 12 - Industrial, Commercial Inspections. 

12-IC & Discharge ID
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Attachment A 

Category:

Category 
Description:

Annual 
Program 
Plan:

Resources 
Needed:

Description of 
Annual 
Performance 
Measures:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Worksheet for Budget Development for Stormwater Program Elements

 Agency Contribution to Regional Program 

 

This category includes the contributions of individual Permittees in participation in regional program activities such as 
water quality monitoring, public outreach. Costs involved in this category include staff time for participation in meetings, 
direct financial participation for monitoring efforts, etc.

Shared costs as identified in program's implementation agreement. Compliance program development, reporting, water 
quality monitoring, and county wide public education, program management.

$0.485 per mile x mi. Per meeting

 

 

13-Contrib to Regional Prgm
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Attachment A 

Category:

Category 
Description:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

 

 

 

Worksheet for Budget Development for Stormwater Program Elements

Capital Costs - Public Projects - BMPs

 

This category is to include water quality BMPs (media filter, detention basin, etc.) constructed with public funds. Capital 
costs for the construction of the BMPs are listed in this category.

Summary of 
Improvements/

Equipment 
Included:

14-Public Projects -BMPs
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Attachment A 

Category:

Category 
Description:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

Worksheet for Budget Development for Stormwater Program Elements

 Capital Costs - Construction BMPs for Public Construction Projects

 

This category is to reflect costs for construction BMPs used for public construction projects. Costs could be reflected as 
a percentage of the construction cost for all municipal construction projects. (Note: Inspection costs are included in a 
separate O&M Category)

Summary of 
Improvements/

Equipment 
Included:

 

 

 

15-Public Constr Proj -BMPs
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Attachment A 

Category:

Category 
Description:

Funding 
Source:

Estimated Cost Assumptions/Notes
Budget Category

1 Personnel

2 Travel

3 Equipment

4 Supplies

5 Contract Services

6 Other (define)

Total Task Costs

Assumptions: Detail Total by Category
1-Personnel Prep/office time

hrs per mtg - x meetings

Sample positions mid level professional mgmt level legal
Government agencies $30 per hour $50 per hour $60 per hour
 fringe benefits and leave cost 55% mark-up 55% mark-up 55% mark-up
Productive rate not including indirect 47.00$                          78.00$                          93.00$                       

Administrative Asst. Service Worker
$18 per hour $18 per hour
55% mark-up 55% mark-up

28.00$                          28.00$                          

2-Travel mileage reimbursement

3-Equipment (itemize needed equipment)

4-Supplies detail supplies, postage, phone, printing -$                              

5-Contract Svcs detail vendor, terms

6-Other provide detail and basis of cost

 

 

 

Worksheet for Budget Development for Stormwater Program Elements

Capital Costs - Other Capital Projects/Major Equipment Purchases

 

This category could include capital improvements related to the stormwater program that are not strictly BMPs.  
Examples may include improvements to a hazardous waste drop-off facility, purchase of sweepers, and vactors, etc. 
Category could also include capital outlays for equipment with a cost greater than $5,000 and a useful life of five years 
or more.

Summary of 
Improvements/

Equipment 
Included:

16-Other Cap'l Proj Equipment
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EXHIBIT A-5 
 
 

PRIORITIZED INVENTORY OF MUNICIPAL 
FIXED FACILITIES AND FIELD PROGRAMS 

(UPDATED SEPTEMBER 2008) 
  
 
 
 

Table 5.I.  High Priority Fixed Facilities 
Table 5.II.  Medium Priority Fixed Facilities 
Table 5.III. Low Priority Fixed Facilities 
Table 5.IV.  High Priority Field Programs 
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Table A.5.I.
High Priority Municipal Fixed Facility Inventory

# Facility Name Street 
Number Street Name Watershed Priority Facility Type Facility Contact

1 Alicia Park 23650 Via Linda San Juan Creek High Park B. Zahn

2 Animal Shelter 28095 Hillcrest San Juan Creek High Animal Shelter B. Zahn

3 Bebee Park 24190 Olympiad Rd San Juan Creek High Park W. Mackey

4 Civic Center 200 Civic Center Drive San Juan Creek High City Hall/Library B. Zahn

5 Corporation Yard 27204 La Paz Rd San Juan Creek High Corporation Yard B. Zahn

6 Curtis Park 24460 Olympiad Rd San Juan Creek High Park W. Mackey

7 Felipe Tennis 27161 Nogal San Juan Creek High Rec.Cntr. W. Mackey

8 Gilleran Park 24960 Olympiad Rd San Juan Creek High Park W. Mackey

9 Marguerite Rec Center 27341 Trabuco Circle San Juan Creek High Rec.Cntr. B. Zahn

10 Marguerite Tennis Ctr 23840 Marguerite Parkway San Juan Creek High Rec.Cntr. B. Zahn

11 Marguertie Aquatics Complex 27474 Casta Del Sol Rd. San Juan Creek High Rec.Cntr. B. Zahn

12 Melinda Heritage Building 28951 Melinda Rd San Juan Creek High Storage Building R. Villalobos

13 Melinda Park 28951 Melinda Rd San Juan Creek High Park R. Villalobos

14 Montanoso Rec Center 25800 Montanoso Drive San Juan Creek High Rec.Cntr. W. Mackey

15
Norman P. Murray Community and Senior 
Center/Oso Viejo Park 24932 Veterans Way San Juan Creek High Community and Senior Center/Park B. Zahn

16 Olympiad Park 22760 Olympiad Rd San Juan Creek High Park R. Villalobos

17 Potocki Conference Center 27301 La Paz Rd San Juan Creek High Conference Center B. Zahn

18 Seville Park 22838 Alturas Aliso Creek High Park R. Villalobos

19 Sierra Rec Center 26887 Recodo San Juan Creek High Rec.Cntr. W. Mackey

20 Sycamore Park 25101 Charlinda Dr Aliso Creek High Park W. Mackey

21 Wilderness Glen Park 22500 Los Alisos Blvd. Aliso Creek High Park R. Villalobos

22
William S. Craycraft Sports Park (Youth 
Athletic Park) 22056 Olympiad Rd San Juan Creek High Park R. Villalobos
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Table 5.II.
Medium Priority Municipal Fixed Facility Inventory

# Facility Name Street 
Number Street Name Watershed Priority Facility Type Facility 

Contact

1 Matt Davis Park 26210 Camino Largo San Juan Creek Medium Park W. Mackey

2 Napoli Park 27682 Napoli Way San Juan Creek Medium Park W. Mackey
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Table A.5.III.
Low Priority Municipal Fixed Facility Inventory

# Facility Name Street 
Number Street Name Watershed Priority Facility Type Facility Contact

1 Abanico Open Space 27587 Abanico Road Aliso Creek Low Open Space M. Romero

2 Aegean Hills Park 25362 Maximus St Aliso Creek Low Park W. Mackey

3 Applegate Park 22760 Olympiad Rd San Juan Creek Low Park Raul Villalobos

4 Aurora  Park 23202 Via Gaudix San Juan Creek Low Park Raul Villalobos

5 Barbadanes Park 26462 Barbadanes San Juan Creek Low Park W. Mackey

6 Barcelona Park 22800 Via Santa Aliso Creek Low Park Raul Villalobos

7 Bart Spendlove Park 25801 Delta Ave San Juan Creek Low Park W. Mackey

8 Birchwood Park 21992 Birchwood San Juan Creek Low Park Raul Villalobos

9 Castille Park 27032 Via Oviedo San Juan Creek Low Park Raul Villalobos

10 Castlewood  Park 22126 Castlewood San Juan Creek Low Park Raul Villalobos

11 Christopher Park 26801 Valpariso San Juan Creek Low Park Raul Villalobos

12 Colinas/Escorial Open Space 23361 Trabuco Road Aliso Creek,L Low Open Space M. Romero

13 Cordova Park 26931 El Retiro San Juan Creek Low Park W. Mackey

14 Coronado Park 26652 Los Ondas Dr San Juan Creek Low Park W. Mackey

15 Crucero Park 27672 Crucero Aliso Creek Low Park Raul Villalobos

16 Doria Park 24692 Doria Ave Aliso Creek, L Low Park W. Mackey

17 Eastbrook Park 21530 Eastbrook San Juan Creek Low Park Raul Villalobos

18 El Dorado Park 24335 Carrillo Dr San Juan Creek Low Park Raul Villalobos

19 Flamenco Open Space 28097 La Barca San Juan Creek Low Open Space Raul Villalobos

20 Granada Park 27122 Via Grande San Juan Creek Low Park W. Mackey

21 Jeronimo Greenbelt Open Space 28072 Jeronimo Road San Juan Creek Low Open Space B. Zahn
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Table A.5.III.
Low Priority Municipal Fixed Facility Inventory

# Facility Name Street 
Number Street Name Watershed Priority Facility Type Facility Contact

22 La Mancha Park 26482 Country Club Drive San Juan Creek Low Park W. Mackey

23 Lakeside Promenade Alicia Pkwy San Juan Creek Low Park M. Romero

24 Linda Vista Park 26601 Pepita San Juan Creek Low Park W. Mackey

25 Loyola Park Open Space 22621 Via Santa Maria Aliso Creek Low Open Space M. Romero

26 Madrid Fore Park 26182 Via Oceano San Juan Creek Low Park W. Mackey

27 Marg. M. O'Neill Park 24771 San Doval Lane San Juan Creek Low Park W. Mackey

28 Minaya Park 27552 Minaya San Juan Creek Low Park Raul Villalobos

29 Mojave Open Space 22561 Mojave Lane Aliso Creek Low Open Space Raul Villalobos

30 Olympiad Road Open Space 24474 Olympiad Rd San Juan Creek Low Open Space W. Mackey

31 Pacific Hills Park 28050 Fieldcrest San Juan Creek Low Park W. Mackey

32 Pavion Park 24051 Pavion San Juan Creek Low Park B. Zahn

33 Pinecrest Park 21310 Pinecrest San Juan Creek Low Park W. Mackey

34 Preciados Park 27033 Preciados San Juan Creek Low Park W. Mackey

35 San Gabriel Open Space 22996 Via San Gabriel Aliso Creek Low Open Space M. Romero

36 Santa Lucia Open Space 26850 Via Santa Lucia Aliso Creek Low Open Space M. Romero

37 Santa Maria Open Space 22602 Via Santa Maria Aliso Creek Low Open Space M. Romero

38 Valyermo Park 24091 Valyermo San Juan Creek Low Park Raul Villalobos

39 Vista Del Lago Open Space 27062 Vista Del Lago Aliso Creek Low Open Space Raul Villalobos

40 Vista Del Lago Park 27642 Vista Del Lago San Juan Creek Low Park Raul Villalobos
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Table 5.IV.
High Priority Municipal Field Programs

City of Mission Viejo

City Contact Potential Pollutants Watershed Phone

Herb Smith J,L P.O.Box 0934 Dana Point 92629 949/493-5239
(949) 470-3070

Bruce Trexler J,L 949/551-5151
(949) 470-8450

Kim Lemelin J,L 714/441-1851
(949) 470-3041

714/540-1700

City wide Herb Smith J,L 714/962-8137
(949) 470-3070

City wide Eric Hanson J,L 714/567-6235
(949) 470-2506

City Wide Jerry Hill Sediment J,L 949/367-1941
(949) 470-3085

City Wide J,L

Mickey Romero 714/545-8432
(949) 470-3087 J,L

Identified Field Programs Activities Areas where performed Name

Sunset Property Services

City wide Bonanza Steam Cleaning

Contractor Information
Address

16251 Construction Circle West

Graffiti Removal Graffiti and Algae Removal, Steam

Street Sweeping Street Sweeping, shoveling, hauling,

Street Maintenance

Cleaning, Street Sign Cleaning

Asphalt Repair Potholes, minor street repairs, speed City wide

City wide

Hardy & Harper, Inc.
Santa Ana CA 92705humps, guard top

steam cleaning, wash down Irvine CA 92606

1312 E. Warner Avenue

2200 South Yale Street
Santa Ana CA 92704

Concrete Repair Sidewalk repair & installation, curb

Ben's Asphalt Seal Coating

gutter repair & installation
S. Parker Engineering 10059 Whippoorwill Ave.

Fountain Valley CA 92708

Flood Control Channels Routine cleaning of flood control County of Orange 1750 S. Douglass RoadSediment, Trash, Metals, 
Oil and Grease, 

Organics, Bacteria, 
Oxygen-Demanding 

Substances

channels, repair of drainage channels/
erosion control, cleaning of sewer lines &

catch basins, street sign fabrication,
street striping & stenciling

Anaheim CA 92806

L. T. Engineering, Inc. 27601 Forbes Road #54
Laguna Niguel, CA 92677

Repair of flood control channels, 
installation of erosion control measures

Landscape Maintenance Landscape maintenance for all City Sediment, Nutrients, 
Trash, Bacteria, Oil and 

Grease, Pesticides, 
Oxygen-Demanding 

Substances

owned slopes, medians, islands, and
Right-of-Way areas along all the arterials
within the City.  Landscape maintenance
is divided into 3 different contract areas.

3342 W. Castor St
Santa Ana, CA  92704

Contract Area One  
 

Sediment, Nutrients, 
Trash, Bacteria, Oil and 

Grease, Pesticides, 
Oxygen-Demanding 

Substances

Vandergeest Landscape

 

 

North half of the City from
Santa Margarita Pkwy south

on Marguerite Pkwy to
Jeronimo Road

Sediment, Trash, Metals, 
Organics

Sediment, Trash, Metals, 
Oil and Grease

Sediment, Trash, Metals, 
Oil and Grease

Sediment, Trash

Contractor Information

Page 1 of 2
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Table 5.IV.
High Priority Municipal Field Programs

City of Mission Viejo

City Contact Potential Pollutants Watershed Phone

Mickey Romero 949/454-6900
(949) 470-3087 J,L

Mickey Romero 714/545-8432
(949) 470-3087 L

Tom Levene Sediment, Trash J,L 949/766-6654
(949) 470-2508

performed on an as needed basis by

City wide Tom Levene J,L 800/521-3714
(949) 470-2508

City wide Tom Levene Rodenticides J,L 800/344-6567
(949) 470-2508 909/591-9551

Areas where performed Name Address

Sediment, Nutrients, 
Trash, Bacteria, Oil and 

Grease, Pesticides, 
Oxygen-Demanding 

Substances

Landscape Maintenance

Contract Area Three South half of the City including
Marguerite Pkwy from 

Central part of the City
including Los Alisos Blvd.,

and Trabuco Road
Jeronimo Road, Alicia Pkwy,

Contract Area Two

Jeronimo Road south,
La Paz Road, Oso Parkway,

Crown Valley Pkwy and 
Avery Pkwy

4 Hubbard Way
Coto de Caza CA 92679Landscape

Technical Irrigation Services Irrigation repairs are performed City wide
within the three contract areas identified

public right-of-ways, slopes, and 

this contractor

City wide American Controller

above.  More complex repairs are

Sediment, Trash, Oxygen-
Demanding Substances

right-of-way areas.

median islands.

West Coast Arborist 2200 E. Via Burton Street
Anaheim CA 92806

Animal Pest Mgmt. 13655 Redwood Court
Chino CA 91710-5516

This program is City wide and includes
the maintenance of all City trees in 

Rodent Control This program is City wide and includes
services in all open spaces and City

Urban Forest Maintenance

Identified Field Programs Activities

Sediment, Nutrients, 
Trash, Bacteria, Oil and 

Grease, Pesticides, 
Oxygen-Demanding 

Substances

Vandergeest Landscape 3342 W. Castor St
Santa Ana, CA  92704

Spectrum Landscape
Maintenance

27181 Burbank
Foothill Ranch CA 92610

Page 2 of 2
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EXHIBIT A-7 
 
 

APPROVED WATER QUALITY MANAGEMENT 
PLAN INVENTORY TABLE  

(UPDATED OCTOBER 2008) 
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Section C-7, New Development/Redevelopment
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Jeronimo Business Park Remodel
Cornerstone Real Estate Advisors GP 96-14 Redevelopment X Apr-96 Jeronimo/Alicia 7.33 L X X X X X X X X X X X X X X X X X X X X X X

Chevron Service Station # 09-2225 GP 98-12 Redevelopment X May-98 26302 Oso Parkway 0.6 L X X X X X X X X X X X X X X

Mission Foothill Shopping Center GP 98-15 Redevelopment X Jul-98 Los Alisos Blvd 2.00 L X X X X X X X X X

Heritage Villas GP 98-22 New Development X Aug-98 Oso Pkwy/ Country Club Dr. 4.60 L X X X X X X X X X

Mission Viejo Apartments GP 99-51 New Development X Dec-98 La Alamede/Los Altos 19.79 L X X X X X X X X X X

Tracts 15542 & 13356

GP 99-17, 99-25
GP 99-31, 99-41

GP 99-43 New Development X Mar-99 Olympiad Rd/ Alicia L X X X X X X X X X X

Tract 15543 Stoneridge
GP 99-17, 99-26, 99-

31, 99-41,99-43 New Development X Mar-99 Olympiad/Alicia 27.56 L X X X X X X X X X

Tract 15677

GP 99-01
GP 99-18
GP 99-19 New Development X May-99 Dec-00

El Toro Rd/Foothill  
Transportation Corridor 27.02 J X X X X X X X X X X

Tract 15787

GP 99-20
GP 99-22
GP 99-66 New Development X May-99 Dec-00

El Toro Rd/Foothill  
Transportation Corridor 12.8 J X X X X X X X X X X

Tract 15789
GP 99-24
GP 99-42 New Development X May-99 Dec-00

El Toro Rd/Foothill  
Transportation Corridor 19.3 J X X X X X X X X X X

Mission Viejo Lexus GP 99-25 Redevelopment X May-99 28242 Marguerite Pkwy 4.4 L X X X X X X X X X X X X X X X

Tract 15787 GP 99-07 New Development X May-99 Dec-00
El Toro Rd/Foothill  

Transportation Corridor 9.37 J X X X X X X X X X X

Tract 14751, Lot 1 GP 98-42 New Development X Jun-99
Old El Toro Rd/El Toro Rd.
FTC located 100ft easterly  2.5 J X X X X X X X X X X X X

Tract 15544

GP 99-09, 99-16
GP 99-29, 99-36

New Development X Jun-99 Olympiad Rd/ Jeronimo 36.04 L X X X X X X X X X X

Tract 15788
GP 99-37
GP 99-38 New Development X Aug-99

El Toro Rd/Foothill  
Transportation Corridor 8.9 J X X X X X X X X X X X

Mission Ridge (Legacy)
GP 99-49
GP 99-53 New Development X Oct-99 Puerta Real 10 L X X X X X X X X X

South Coast Motor Cars GP 99-44 New Development X Dec-99 3.1 L X X X X X X X X X X X X X X X X X

Mission Foothills Professional Building GP 99-52 New Development X Jan-00 20532 El Toro Rd 4.82 J X X X X X X X X

Tract 14351, Lots 1-3
GP 99-46
GP 99-47 New Development X Mar-00

Los Altos between Las Ramblas 
and La Alameda 21 X X X X X X X X X X

After-School Team Activity Club GP 00-02 New Development X Apr-00 27856 Center Dr. 2.46 L X X X X X X X X

Infiniti Dealership GP 00-19 New Development X Jun-00 28471 Marguerite Pkwy 1.8 L X X X X X X X X X X

Saab of South County GP 99-59 Redevelopment X Sep-00 28730 Marguerite Pkwy 1.6 L X X X X X X X X X X X X X

Best California Gas, Ltd. Office Bldg GP 99-67 Redevelopment X Sep-00 25212 Marguerite Pkwy L X X X X X X X X X X

Nextel Wireless Telecommunications 
Facility--Tr 14602, Lot A GP 00-28 New Development X Dec-00

e/o Marguerite Pkwy off El Toro 
Rd 0.8 J X X X X X X X X

Crown Valley Marketplace GP 98-35 New Development X May-01 27771 Center Dr 1.78 L X X X X X X X X X

Living Word Evangelical Lutheran Church GP 01-07 Redevelopment X May-01 23561 Alicia Pkwy 1.7 L X X X X X X X X X X X X X

Mission Foothill Marketplace, Pad H GP 00-27 New Development X Jun-01 28815 Los Alisos Blvd 0.5 L X X X X X X X X X X X X

Mission Viejo Mini Ventures GP 01-11 New Development X Aug-01 27194 Camino Capistrano L X X X X X X X X X X X X X X

Mission Foothill Marketplace Pad F GP 01-12 New Development X Sep-01 28814 Los Alisos Blvd 0.7 L X X X X X X X X X X X X

City Hall & Library
GP 00-30
GP 00-31 New Development X Sep-01 200 Civic Center 4.0 L X X X X X X X X X X

St. Kilian Catholic Church GP 01-17 Redevelopment X Nov-01 26872 Estanciero 2.8 L X X X X X X X X X X

Applicable Routine Non-Structural Source Control BMPs Applicable Routine Structural Source Control BMPs Selected Treatment Control BMPs

W
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ed

Site Design BMPs
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Project Name AddressEst. Date of Completion
New Devel/

Redevel

Grading 
Permit 

Number
Date WQMP 
ApprovedResComInd
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Section C-7, New Development/Redevelopment
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Applicable Routine Non-Structural Source Control BMPs Applicable Routine Structural Source Control BMPs Selected Treatment Control BMPs

W
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Site Design BMPs
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Project Name AddressEst. Date of Completion
New Devel/

Redevel

Grading 
Permit 

Number
Date WQMP 
ApprovedResComInd

Home Depot Tool Center GP 00-29 Redevelopment X Jul-02 Feb-03 27952 Hillcrest 0.1 L X X X X X X X X X X X X X X X X X X

Arroyo Trabuco Golf Course GP 01-09 New Development X Jul-02 26772 Avery Parkway 230 L X X X X X X X X X X X X X X X X X

Krispy Kreme Doughnuts
Great Circle Family Foods, LLC GP 02-03 New Development X Aug-02 25802 El Paseo 1.67 L X X X X X X X X X X X X X

Montanoso Recreation Center GP 02-05 Redevelopment X Aug-02 25800 Montanoso 0.1 L X X X X X X X

Arroyo Trabuco Golf Course
GP 01-09, 03-
04, 06 New Development X Jul-03 Jun-04 26772 Avery Parkway 230 L X X X X X X X X X X X X X X X X X X X X X

Arco Service Station No. 1956 BP 65959 Redevelopment X Aug-03 Dec-03 26001 La Paz Road 0.6 L X X X X X X X X X X X X X X X X X X X X X X

Ayres Hotel Expansion GP 02-06 New Development X Aug-03 Jan-05 28951 Los Alisos Blvd 2  X X X X X X X X X X X X X X X X

Arco Service Station No. 03102 BP 65851 Redevelopment X Sep-03 On Hold 23921 Alicia Pkwy 0.6 L X X X X X X X X X X X

Mission Viejo Audi GP 03-05 Redevelopment X Sep-03 May-04 28451 Marguerite Pkwy 2.5 L X X X X X X X X X X X X X X X X X X

Mission Hospital Regional Medical Center GP 03-07 New Development X Nov-03 Jun-05 26726 Crown Valley Pkwy 1.2 L X X X X X X X X X X X X X X X X X X

Mission Viejo Church of Christ GP 03-01 Redevelopment X Apr-04 Oct-05 26558 Marguerite Pkwy 0.28 L X X X X X X X X X X

Lake Mission Viejo Multi Purpose Room GP 03-02 Redevelopment X Apr-04 Nov-04 22555 Olympiad 0.5 L X X X X X X X X X X X X X X X X X X

Centre Point - High Park GP 04-01 New Development X May-04 May-05 NE Corner Acero/Maquina 4.84 L X X X X X X X X X X X X X

Oso Parkway Retail Center GP 04-03 New Development X May-04 Sep-05 26342 Oso Pkwy 1.05 L X X X X X X X X X X X X X

Ace Hardware Outdoor Nursery BP 66497 Redevelopment X Jun-04 On Hold 23042 Alicia Parkway 0.1 L X X X

Mission Hills Medical Center GP 04-02 New Development X Jun-04 Jul-05 25982 Pala Avenue 2.54 L X X X X X X X X X X X

Walgreens GP 04-09 Redevelopment X Oct-04 27785 Santa Margarita 0.71 L X X X X X X X X X X X

St. Kilian's Phase II Parking Lot GP 04-06 New Development X Oct-04 26872 Estanciero 1.27 L X X X X X X X X X X X X

Congregation Eilat GP 04-11 Redevelopment X Jan-05 22081 Hidalgo 1.67 J X X X X X X X X X X X X X X X X X

M.V. Jaguar/ Land Rover GP 04-10 New Development X May-05 28701 Marguerite Pkwy 2.10 L x x x X X X X X X X X X X X X X X X X X X

Presbyterian Church of the Master GP 05-01 Redevelopment X Jun-05 26051 Marguerite Pkwy 3.9 L X X X X X X X X X X X X

La Paz Plaza GP 05-02 Redevelopment X Jul-05 26131 La Paz Plaza 5.6 L X X X X X X X X X X X X X X X X X X

Pacific Medical Buildings GP 04-08 New Development X Jul-05 26842.5 Crown Valley  Pkwy 13.1 L X X X X X X X X X X X X X X X X X X X X X X

Mission Viejo Town Center
GP 05-03
GP 06-05 Redevelopment X Sep-05 28311-28391 Marguerite Pkwy 5.77 L X X X X X X X X X X X X X

Arco Station GP 05-09 Redevelopment X Dec-05 23921 Alicia Pkwy 0.6 L X X X X X X X X X X X X X X X X X X X X X X X X X

Walgreens GP 05-05 Redevelopment X Jan-06 25533 Marguerite Pkwy 1.87 L X X X X X X X X X X X X X X X X

CVS Pharmacy GP 05-06 Redevelopment X Feb-06 24200 Alicia Parkway 1.62 J X X X X X X X X X X X X X X X X X X X X X X X X
Norman P. Murray Community Center GP 06-04 Redevelopment Jul-06 24932 Veterans Way 13.6 L X X X X X X X X X X X X X X X X X X X X X
Mission Viejo Medical Office Bldg. GP 06-02 Redevelopment X Sep-06 28251 Marguerite Pkwy 4.3 L X X X X X X X X X X X X X X X X X X X X X
Target GP 05-08 New Development X Nov-06 25565 Los Alisos Blvd 12.69 J X X X X X X X X X X X X X X X X X X X X X X
Ultramar GP 06-10 Redevelopment X Jan-07 26202 La Paz Rd 0.65 L X X X X X X X X X X X X X X
Mission Hospital Acute Care Tower GP 06-06 Redevelopment X Mar-07 27800 Medical Center Rd 5.68 L X X X X X X X X X X X X X X X X X
Norm Reeves Acura GP 06-12 Redevelopment X Mar-07 28802 Marguerite Pkwy 2.9 L X X X X X X X X X X X X X X X X X X X X
Coco's Restaurant & Bakery GP 07-02 Redevelopment X May-07 27750 Crown Valley Pkwy 1.71 L X X X X X X X X X X X X X
Café Maiz GP 06-13 Redevelopment X Jun-07 27567 Puerta Real 0.16 L X X X X X X X X X X X X X X X X
Ayres Hotel Expansion GP 07-03 Redevelopment X Jul-07 28951 Los Alisos Blvd 1.8 L X X X X X X X X X X X X X X X X X X X X X

Mission Viejo Stormwater Program
DAMP Appendix C-7 C-7-4 11/11/2008
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Project Name AddressEst. Date of Completion
New Devel/

Redevel

Grading 
Permit 

Number
Date WQMP 
ApprovedResComInd

St. Kilian's New Parish Center GP 06-11 Redevelopment X Jul-07 26872 Estanciero 0.8 L X X X X X X X X X X X X X X X X X
Mission Foothill Marketplace, Pad "K" GP 07-06 New Development X Oct-07 28719 Los Alisos Blvd 0.52 L X X X X X X X X X X X X X X
Mission Foothill Marketplace, Pad "M" GP 07-08 New Development X Oct-07 28813 Los Alisos Blvd 0.5 L X X X X X X X X X X X X X X
Plaza Alicia GP 07-10 Redevelopment X Nov-07 23981 Alicia Pkwy 1.19 L X X X X X X X X X X X X X X X X
Muirlands Retail Building GP 07-11 Redevelopment X Jan-08 26051 La Paz Rd 0.6 L X X X X X X X X X X X X X X X X
Alicia Petcare Center GP 07-13 Redevelopment X Apr-08 25800 Jeronimo Rd, Ste 100 3.54 L X X X X X X X X X X X X X X X X X X X
Don Gustavo's Restaurant Patio Seating N/A Redevelopment X Jul-08 26012 Marguerite Pkwy L X X X X

Tract 15966
GP 00-05
GP 00-17 New Development X 12.7 J X X X X X X X

Tract 15966 GP 00-17 New Development X 12.7 J X X X X X X X

Mission Viejo Stormwater Program
DAMP Appendix C-7 C-7-4 11/11/2008
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Table 8.I     Building Permit Projects 
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Table 8.III  Encroachment Permit Projects 
Table 8.IV  CIP Projects 
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Table A-8.1
Mission Viejo Current Building Permit Inventory

STREET # STREET NAME TYPE OF PROJECT DESCRIPTION ACTIVITY CONST. DATE PERMIT # WATERSHED PRIORITY
1 21262 BRISTLECONE Alteration SWIMMING POOL & SPA 12/13/2006 80325 Aliso Creek Medium
2 21892 CALABAZA Alteration ADDITION 10/20/2006 79753 Aliso Creek Medium
3 27532 CENAJO Alteration ELECTRICAL RUN 9/27/2007 83164 Aliso Creek Medium
4 27452 CENAJO Alteration GUNITE POOL&SPA 10/23/2007 83397 Aliso Creek Medium
5 27501 CENAJO Alteration ADDITION 2/14/2008 84193 Aliso Creek Medium
6 21652 CONSEJOS Alteration retaining wall 10/4/2006 79650 Aliso Creek Medium
7 21912 CONTENTO Alteration NEW DUCTING 3/9/2007 81113 Aliso Creek Medium
8 21962 CONTENTO Alteration POOL/SPA 4/23/2008 84742 Aliso Creek Medium
9 22252 DESTELLO Alteration ROOM ADDITION 9/27/2006 79570 Aliso Creek Medium

10 22832 EL VAQUERO Alteration ADDITION 11/22/2006 80163 Aliso Creek Medium
11 22832 EL VAQUERO Alteration POOL 6/27/2007 82304 Aliso Creek Medium
12 22832 EL VAQUERO Alteration POOL 5/9/2008 84881 Aliso Creek Medium
13 21892 EMPANADA Alteration ADDITION 6/13/2006 78419 Aliso Creek Medium
14 22082 ESPLENDOR Alteration ADDITION 10/3/2006 79627 Aliso Creek Medium
15 27732 ESTEPONA Alteration ADDITION 8/16/2006 79061 Aliso Creek Medium
16 21066 FOXTAIL Alteration 7/21/2006 78800 Aliso Creek Medium
17 25481 JACARANDA COURT Alteration ADDITION 3/24/2008 84473 Aliso Creek Medium
18 25725 JERONIMO Alteration CANOPY 6/15/2006 78209 Aliso Creek Medium
19 27601 JERONIMO New Construction Retaining wall 12/4/2006 80236 Aliso Creek Medium
20 25601 JERONIMO New Construction FOUNDATION ONLY 3/12/2007 81115 Aliso Creek Medium
21 25601 JERONIMO New Construction UNDERGROUND 3/15/2007 81160 Aliso Creek Medium
22 25601 JERONIMO New Construction NEW BUILDING 3/30/2007 81294 Aliso Creek Medium
23 27421 LA CABRA Alteration ROOM ADDITION 11/30/2007 83685 Aliso Creek Medium
24 28941 LOS ALISOS New Construction FLAG POLE 11/8/2006 79978 Aliso Creek Medium
25 23166 LOS ALISOS #116 Alteration Tenant improvement 1/3/2008 83874 Aliso Creek Medium
26 28719 LOS ALISOS #K New Construction SHELL BLDG. 3/3/2008 84301 Aliso Creek Medium
27 28951 LOS ALISOS BLVD New Construction NEW COMMERCIAL 11/7/2007 83519 Aliso Creek Medium
28 28951 LOS ALISOS BLVD. Alteration RETAINING WALL 9/14/2007 83073 Aliso Creek Medium
29 28813 LOS ALISOS BLVD. New Construction SHELL BLDG. 3/3/2008 84302 Aliso Creek Medium
30 28251 MARGUERITE PKWY New Construction RETAIN. WALLS 7/10/2006 78644 Aliso Creek Medium
31 26032 MARGUERITE PKWY #AAlteration T.I. 7/30/2007 82652 Aliso Creek Medium
32 28391 MARGUERITE PKWY. Alteration TRASH ENCLOSURE 10/30/2006 79886 Aliso Creek Medium
33 25612 MAXIMUS Alteration ADDITION 10/12/2007 83300 Aliso Creek Medium
34 25511 MUIRLANDS New Construction RETAINING WALLS 6/12/2006 78414 Aliso Creek Medium
35 23942 PLANT AVE Alteration RETAINING WALL 6/16/2006 78454 Aliso Creek Medium
36 23952 PLANT AVE Alteration ADDITION 9/17/2007 83087 Aliso Creek Medium
37 22486 PLATINO Alteration GUNITE POOL/SPA 12/14/2006 80336 Aliso Creek Medium
38 22481 PLATINO Alteration Retaining Walls < 4' 2/8/2008 84149 Aliso Creek Medium
39 22262 PLATINO Alteration RETAINING WALL 5/15/2008 84927 Aliso Creek Medium
40 27341 TRABUCO CIRCLE Alteration POOL 1/5/2007 75505 Aliso Creek Medium
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Table A-8.1
Mission Viejo Current Building Permit Inventory

STREET # STREET NAME TYPE OF PROJECT DESCRIPTION ACTIVITY CONST. DATE PERMIT # WATERSHED PRIORITY
41 27422 TRABUCO CIRCLE Alteration ADDITION 1/11/2008 83950 Aliso Creek Medium
42 26431 VIA GORRION Alteration ADDITION 8/7/2007 82743 Aliso Creek Medium
43 22832 VIA OCTAVO Alteration PATIO COVER 6/6/2006 78353 Aliso Creek Medium
44 22691 VIA SANTA ROSA Alteration ADDITION 7/3/2006 78603 Aliso Creek Medium
45 22706 VIA TERCERO Alteration ADDITION 8/17/2006 79073 Aliso Creek Medium
46 27525 WHITE FIR Alteration ADDITION 7/24/2006 78822 Aliso Creek Medium
47 22596 ALBARES Alteration WOOD DECK 7/26/2006 78843 San Juan Creek Medium
48 27112 ALDENO DR Alteration SPA 7/18/2007 82530 San Juan Creek Medium
49 23012 ALICIA Alteration CELL SITE 3/14/2008 84404 San Juan Creek Medium
50 23981 ALICIA PKWY New Construction SHELL BLDG 12/21/2007 83836 San Juan Creek Medium
51 24042 ALICIA PKWY. #D Alteration T.I. 8/6/2007 82807 San Juan Creek Medium
52 28222 AMABLE Alteration ADDITION 6/9/2006 78389 San Juan Creek Medium
53 33 AMATO Alteration GUNITE SPA 3/23/2007 81232 San Juan Creek Medium
54 24236 AMURRO Alteration DEMO POOL 5/7/2007 81705 San Juan Creek Medium
55 24261 AMURRO DRIVE Alteration RETAINING WALL 2/15/2007 80890 San Juan Creek Medium
56 27452 APPARI Alteration GUNITE POOL&SPA 3/5/2008 84322 San Juan Creek Medium
57 24791 ARGUS Alteration ADDITION 3/5/2008 84328 San Juan Creek Medium
58 26452 AVENIDA DESEO Alteration POOL DEMO 6/6/2008 85078 San Juan Creek Medium
59 26291 AVENIDA CALIDAD Alteration ADDITION 7/3/2006 78601 San Juan Creek Medium
60 26232 AVENIDA CALIDAD Alteration ADDITION 2/26/2008 84260 San Juan Creek Medium
61 26396 AVENIDA DESEO Alteration POOL/SPA 7/25/2007 82621 San Juan Creek Medium
62 27132 AYAMONTE Alteration addition 3/19/2008 84441 San Juan Creek Medium
63 24106 BARQUERO Alteration ADDITION 9/1/2006 79285 San Juan Creek Medium
64 24106 BARQUERO Alteration Pool Gunite 11/14/2007 83583 San Juan Creek Medium
65 22931 BARTOLOME Alteration ADDITION 10/9/2006 79688 San Juan Creek Medium
66 4 BELCANTO Alteration GUNIT POOL &SPA 10/16/2007 83349 San Juan Creek Medium
67 27355 BETANZOS Alteration REINSPECTION FEE 6/5/2006 78338 San Juan Creek Medium
68 23 BLACKWOOD Alteration POOL/SPA 7/30/2007 82660 San Juan Creek Medium
69 21671 BOGARRA Alteration ADDITION 2/26/2008 84264 San Juan Creek Medium
70 28961 BOLEADA Alteration ADDITION 6/19/2006 78478 San Juan Creek Medium
71 19 BOLERO Alteration ROOM ADDITION 11/6/2007 83509 San Juan Creek Medium
72 23911 BOUGH Alteration KITCHEN REMODEL 12/20/2006 80930 San Juan Creek Medium
73 26235 BUSCADOR Alteration ADDITION 10/5/2006 79662 San Juan Creek Medium
74 21871 CALATRAVA Alteration Spa gunite 5/1/2008 84800 San Juan Creek Medium
75 21882 CALDERAS Alteration GAS LINE 6/27/2006 78535 San Juan Creek Medium
76 26792 CALLE ALCALA Alteration ADDITION 9/6/2006 79299 San Juan Creek Medium
77 26877 CALLE ALCALA Alteration RETAINING WALL 7/11/2007 82434 San Juan Creek Medium
78 23732 CALLE HOGAR Alteration ADDITION 2/13/2008 84184 San Juan Creek Medium
79 23856 CALLE HOGAR Alteration addition 5/28/2008 85004 San Juan Creek Medium
80 25895 CAMINO LARGO Alteration ADDITION 8/8/2006 78975 San Juan Creek Medium
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Table A-8.1
Mission Viejo Current Building Permit Inventory

STREET # STREET NAME TYPE OF PROJECT DESCRIPTION ACTIVITY CONST. DATE PERMIT # WATERSHED PRIORITY
81 26621 CAMPESINO Alteration AFTER THE FACT 1/28/2008 84064 San Juan Creek Medium
82 21432 CANARIA Alteration GAS LINE 6/16/2006 78464 San Juan Creek Medium
83 26612 CANCION Alteration ADDITION 8/10/2006 79000 San Juan Creek Medium
84 26411 CANCION Alteration REVISION 10/3/2006 79377 San Juan Creek Medium
85 26571 CANCION Alteration Pool and Spa Gunite 6/4/2008 85054 San Juan Creek Medium
86 26572 CANCION DR Alteration ADDITION 7/10/2006 78640 San Juan Creek Medium
87 26572 CANCION DR Alteration ADDITION 9/14/2006 79422 San Juan Creek Medium
88 26481 CANCION DR. Alteration ADDITION 9/15/2006 79431 San Juan Creek Medium
89 26272 CANNES CIR Alteration gunite pool/spa 11/13/2006 80067 San Juan Creek Medium
90 26761 CARRANZA DRIVE Alteration RETAINING WALL 12/22/2006 80411 San Juan Creek Medium
91 26632 CASTILLE Alteration BALCONY 9/14/2006 79416 San Juan Creek Medium
92 24262 CATALUNA Alteration FIREPLACE 8/24/2006 79161 San Juan Creek Medium
93 23081 CECELIA Alteration ADDITION 8/1/2006 78894 San Juan Creek Medium
94 27771 CENTER DRIVE Alteration T.I. 4/2/2008 84530 San Juan Creek Medium
95 26701 CERRITO Alteration REMODEL 4/7/2008 84604 San Juan Creek Medium
96 25681 CERVANTES Alteration POOL DEMO 6/28/2006 78551 San Juan Creek Medium
97 24475 CHAMALEA Alteration RETAINING WALL 7/20/2006 78782 San Juan Creek Medium
98 24475 CHAMALEA Alteration RETAINING WALL 8/7/2006 78955 San Juan Creek Medium
99 27711 CHAPALA Alteration GASLINE 1/29/2007 80715 San Juan Creek Medium

100 27671 CHAPALA Alteration SPA 5/22/2008 84975 San Juan Creek Medium
101 27671 CHAPALA Alteration Retaining Walls > 4' 6/23/2008 85228 San Juan Creek Medium
102 28131 CHAPULIN Alteration ADDITION 8/7/2006 78967 San Juan Creek Medium
103 28131 CHAPULIN Alteration ADDITION 12/1/2006 80221 San Juan Creek Medium
104 27981 CHAPULIN Alteration RETAINING WALLS 3/14/2007 81148 San Juan Creek Medium
105 24291 CHRISANTA Alteration DUCT WORK 6/12/2007 82164 San Juan Creek Medium
106 24302 CHRISANTA DR Alteration PATIO ENCL 6/23/2008 85224 San Juan Creek Medium
107 25456 CHRISANTA DRIVE Alteration ADDITION 6/16/2008 85168 San Juan Creek Medium
108 26992 CORDERO Alteration 1-6Õ RETAIN WALL 3/27/2008 84499 San Juan Creek Medium
109 27242 CORDERO LANE Alteration RETAINING WALL 9/29/2006 79604 San Juan Creek Medium
110 26391 CORTINA Alteration ROOM ADDITION 7/18/2007 82531 San Juan Creek Medium
111 23115 COSO Alteration R/R LIGHT POLES 9/20/2006 79343 San Juan Creek Medium
112 28246 COULTER Alteration GUNITE SPA 7/17/2006 78746 San Juan Creek Medium
113 26800 CROWN VALLEY Alteration TRASH ENCLOSURE 8/16/2006 75863 San Juan Creek Medium
114 26800 CROWN VALLEY #485 Alteration T.I. 7/25/2007 82617 San Juan Creek Medium
115 26800 CROWN VALLEY PKWY Alteration RETAINING WALL 8/31/2006 79276 San Juan Creek Medium
116 26800 CROWN VALLEY PKWY Alteration RETAINING WALL 9/19/2006 79464 San Juan Creek Medium
117 26800 CROWN VALLEY PKWY Alteration RETAINING WALLS 7/13/2007 82468 San Juan Creek Medium
118 28642 DEEP CREEK Alteration ADDITION 8/17/2006 79077 San Juan Creek Medium
119 23452 EL GRECO Alteration ADDITION 3/19/2007 81185 San Juan Creek Medium
120 26611 EL MAR Alteration RETAINING WALL 8/8/2006 78977 San Juan Creek Medium
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Table A-8.1
Mission Viejo Current Building Permit Inventory

STREET # STREET NAME TYPE OF PROJECT DESCRIPTION ACTIVITY CONST. DATE PERMIT # WATERSHED PRIORITY
121 28831 EL MIO Alteration ADDITION 7/20/2006 78786 San Juan Creek Medium
122 27151 EL RETIRO Alteration ADDITION 9/4/2007 82985 San Juan Creek Medium
123 27122 EL RETIRO Alteration Room Addition 11/5/2007 83453 San Juan Creek Medium
124 27072 EL RETIRO New Construction NEW SFR 11/19/2007 83466 San Juan Creek Medium
125 24171 EL TIRADORE CIR Alteration ADDITION 12/20/2007 83832 San Juan Creek Medium
126 24162 EL TIRADORE CIRCLE Alteration FRONT PATIO CVR 2/21/2008 84224 San Juan Creek Medium
127 24162 EL TRADORE CIRCLE Alteration ADDITION 9/5/2006 79297 San Juan Creek Medium
128 27111 ENCINAS Alteration 2 RETAINING WALLS 7/14/2006 78724 San Juan Creek Medium
129 24262 ENCORVADO Alteration ADDITION 12/11/2007 83761 San Juan Creek Medium
130 26152 ESCALA Alteration ADDITION 10/16/2006 79741 San Juan Creek Medium
131 26152 ESCALA Alteration ADDITION 11/10/2006 79989 San Juan Creek Medium
132 21805 ESMALTE Alteration ENCLOSE ATRIUM 7/25/2006 78827 San Juan Creek Medium
133 21805 ESMALTE Alteration ENCLOSE ATRIUM 8/25/2006 79178 San Juan Creek Medium
134 26872 ESTANCIERO New Construction FOUNDATION ONLY 10/24/2007 83377 San Juan Creek Medium
135 26872 ESTANCIERO New Construction U/G ELECTRICAL 11/14/2007 83427 San Juan Creek Medium
136 26872 ESTANCIERO New Construction SITE LIGHTING 3/21/2008 83497 San Juan Creek Medium
137 48 FEATHER RIDGE Alteration GUNITE POOL/SPA 3/28/2007 81255 San Juan Creek Medium
138 28212 FESTIVO Alteration ADDITION 12/12/2007 83778 San Juan Creek Medium
139 28541 FIELD BROOK Alteration Pool and Spa Gunite 1/22/2007 80630 San Juan Creek Medium
140 26971 FLORESTA LANE Alteration Pool and Spa Gunite 4/15/2008 84683 San Juan Creek Medium
141 6 FOREST VIEW Alteration GUNITE POOL/SPA 1/29/2007 80718 San Juan Creek Medium
142 26632 FRESNO Alteration ADDITION 8/15/2006 79048 San Juan Creek Medium
143 26632 FRESNO Alteration ADDITION 3/29/2007 81292 San Juan Creek Medium
144 28852 GLENRIDGE Alteration SOLID PATIO CVR 9/22/2006 79519 San Juan Creek Medium
145 28852 GLENRIDGE Alteration GASLINE 10/19/2006 79780 San Juan Creek Medium
146 23 GOLDBRIAR Alteration POOL AND SPA 3/13/2007 81141 San Juan Creek Medium
147 26561 GRANVIA Alteration Retaining wall 3/9/2007 81106 San Juan Creek Medium
148 8 HARVESTON Alteration ADDITION 11/16/2006 80109 San Juan Creek Medium
149 43 HAWK HILL Alteration GUNITE POOL & SPA 3/4/2008 84313 San Juan Creek Medium
150 22651 HAZELTINE Alteration GUNITE POOL/SPA 8/15/2006 79050 San Juan Creek Medium
151 27952 HILLCREST Alteration SHADE STRUCTURE 7/11/2007 82431 San Juan Creek Medium
152 22 IRONWOOD Alteration ADDITION 9/8/2006 79334 San Juan Creek Medium
153 25811 JAMON Alteration ADDITION 8/14/2007 82813 San Juan Creek Medium
154 26992 LA PAJA Alteration GUNITE POOL 1/22/2008 84036 San Juan Creek Medium
155 24271 LA PALA Alteration 2 RETAINING WALL 7/10/2006 78642 San Juan Creek Medium
156 26131 LA PAZ Alteration Tenant improvement 11/9/2007 83533 San Juan Creek Medium
157 26051 LA PAZ RD New Construction NEW BLDG 4/9/2008 84639 San Juan Creek Medium
158 26131 LA PAZ RD New Construction NEW ENCLOSURE 5/13/2008 84902 San Juan Creek Medium
159 26051 LA PAZ RD. Alteration DEMO 8/23/2006 79158 San Juan Creek Medium
160 26051 LA PAZ RD. Alteration DEMO 9/14/2006 79413 San Juan Creek Medium
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Table A-8.1
Mission Viejo Current Building Permit Inventory

STREET # STREET NAME TYPE OF PROJECT DESCRIPTION ACTIVITY CONST. DATE PERMIT # WATERSHED PRIORITY
161 25015 LARKSPUR Alteration Pool Gunite 4/9/2008 84631 San Juan Creek Medium
162 26472 LOMA VERDE Alteration PLUMB. REPAIR 1/11/2007 80548 San Juan Creek Medium
163 26492 LOPE DE VEGA Alteration WOOD DECK 8/14/2006 79033 San Juan Creek Medium
164 26532 LOPE DE VEGA Alteration FOUNDATION REPR 10/30/2007 83442 San Juan Creek Medium
165 26532 LOPE DE VEGA Alteration Room Addition 2/7/2008 84143 San Juan Creek Medium
166 24282 LYSANDA Alteration ADDITION 8/11/2006 79027 San Juan Creek Medium
167 27831 MALAGA LANE Alteration ADDITION 7/3/2006 78596 San Juan Creek Medium
168 22741 MAPLEWOOD Alteration SPA 9/29/2006 79593 San Juan Creek Medium
169 24101 MARATHON Alteration ADDITION 10/11/2006 79713 San Juan Creek Medium
170 27700 MEDICAL CENTER New Construction retaining walls 4/10/2007 80114 San Juan Creek Medium
171 28582 MILLPOND Alteration RETAINING WALL 10/11/2006 79718 San Juan Creek Medium
172 26931 MIRLO CIRCLE Alteration RENEWAL 6/12/2007 81879 San Juan Creek Medium
173 25951 MONTE CARLO WAY Alteration Pool and Spa Gunite 5/12/2008 84888 San Juan Creek Medium
174 26641 MORENA Alteration ADDITION 10/18/2007 83372 San Juan Creek Medium
175 26772 MORENA DR. Alteration RETAINING WALL 8/24/2006 79162 San Juan Creek Medium
176 26522 MORENA DRIVE Alteration ADDITION 8/17/2006 79070 San Juan Creek Medium
177 26522 MORENA DRIVE Alteration ADDITION 10/13/2006 79738 San Juan Creek Medium
178 24632 MOSQUERO Alteration ADDITION 10/16/2007 83351 San Juan Creek Medium
179 23051 MOUNTAIN PINE Alteration BALCONY 11/17/2006 80122 San Juan Creek Medium
180 26442 NACCOME DR Alteration Patio Enclosure 3/18/2008 84420 San Juan Creek Medium
181 27873 NARCISO Alteration ADDITION 7/18/2007 82537 San Juan Creek Medium
182 27873 NARCISO Alteration ADDITION 11/12/2007 83545 San Juan Creek Medium
183 27125 NOGAL Alteration Room Addition 6/18/2008 85183 San Juan Creek Medium
184 22001 OAK GROVE Alteration POOL/SPA 5/16/2008 84932 San Juan Creek Medium
185 24082 OLIVERA Alteration ADDITION 5/4/2007 81699 San Juan Creek Medium
186 24141 ORO GRANDE Alteration ADDITION 6/9/2006 78392 San Juan Creek Medium
187 24141 ORO GRANDE Alteration 3 RETAINING WALLS 8/4/2006 78952 San Juan Creek Medium
188 26342 OSO Alteration MONUMENT SIGN 6/6/2006 78341 San Juan Creek Medium
189 26502 OSO ROJO Alteration RETAINING WALL 5/25/2007 81993 San Juan Creek Medium
190 25591 PACIFIC CREST DR Alteration ADDITION 6/14/2007 82184 San Juan Creek Medium
191 27099 PACIFIC TERRACE Alteration ADDITION 7/16/2007 82511 San Juan Creek Medium
192 25991 PALA Alteration ADDITION 11/15/2007 83596 San Juan Creek Medium
193 26242 PALMETTO Alteration patio cover 5/14/2008 84899 San Juan Creek Medium
194 26161 PALMETTO PL Alteration ADDITION 10/19/2006 79778 San Juan Creek Medium
195 26432 PAPAGAYO Alteration ADDITION 9/8/2006 79340 San Juan Creek Medium
196 28014 PASEO RINCON Alteration Room Addition 5/16/2008 84931 San Juan Creek Medium
197 26411 PAYASO LANE Alteration DEMO POOL DECK 5/14/2008 84910 San Juan Creek Medium
198 21420 PEDROSO Alteration LOGGIA 1/3/2008 83885 San Juan Creek Medium
199 38 PEMBERLY Alteration FOOTINGS ONLY 12/12/2006 80315 San Juan Creek Medium
200 26711 PEPITA Alteration SPA 9/25/2006 79542 San Juan Creek Medium
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Table A-8.1
Mission Viejo Current Building Permit Inventory

STREET # STREET NAME TYPE OF PROJECT DESCRIPTION ACTIVITY CONST. DATE PERMIT # WATERSHED PRIORITY
201 26711 PEPITA Alteration RETAINING WALL 9/27/2006 79578 San Juan Creek Medium
202 25475 PINATA CIRCLE Alteration ADDITION/REMODEL 6/12/2006 78413 San Juan Creek Medium
203 23052 POPLAR Alteration POOL AND SPA 8/22/2006 79131 San Juan Creek Medium
204 26641 PORTALES LANE Alteration ADDITION 7/7/2006 78628 San Juan Creek Medium
205 25301 POSADA Alteration SPA 4/14/2008 84674 San Juan Creek Medium
206 25252 PRADERA DRIVE Alteration Demolition Sq.ft. 6/12/2008 85142 San Juan Creek Medium
207 27291 PRINCIPE Alteration ADDITION 8/4/2006 78953 San Juan Creek Medium
208 26072 RAVENNA RD. Alteration RETAINING WALL 9/25/2006 79541 San Juan Creek Medium
209 26887 RECODO LANE New Construction MONUMENT SIGN 9/14/2006 79419 San Juan Creek Medium
210 22401 RIDGEBROOK Alteration PATIO COVERS 10/11/2006 79711 San Juan Creek Medium
211 23739 RIDGEWAY Alteration Pool and Spa Gunite 1/2/2007 80448 San Juan Creek Medium
212 24205 ROBLEDO Alteration ADDITION 6/14/2006 78424 San Juan Creek Medium
213 24205 ROBLEDO CIR Alteration FOUNDATION ONLY 6/9/2006 78399 San Juan Creek Medium
214 22456 ROSEBRIAR Alteration BBQ, RETAINING WALL 7/14/2006 78711 San Juan Creek Medium
215 22422 ROSEBRIAR Alteration Pool and Spa Gunite 5/23/2008 84886 San Juan Creek Medium
216 22642 SACEDON Alteration ADDITION 10/11/2006 79717 San Juan Creek Medium
217 26811 SALAZAR Alteration POOL & SPA 11/17/2006 80126 San Juan Creek Medium
218 24672 SAN DOVAL Alteration PATIO COVER 11/16/2006 80098 San Juan Creek Medium
219 28292 SAN MARCOS Alteration Pool Gunite 12/21/2007 83837 San Juan Creek Medium
220 25831 SAN TROPEZ Alteration ADDITION 11/15/2006 80086 San Juan Creek Medium
221 25831 SANTO DR. Alteration ADDITION 8/14/2006 79029 San Juan Creek Medium
222 24822 SAUCO Alteration GAS LINE 6/22/2006 78505 San Juan Creek Medium
223 24751 SAUCO Alteration GAS/ELEC. LINES 4/12/2007 81402 San Juan Creek Medium
224 25911 SERENATA Alteration DECK 10/5/2006 79656 San Juan Creek Medium
225 25842 SERENATA Alteration ADDITION 6/19/2007 82230 San Juan Creek Medium
226 25911 SERENATA Alteration RETAINING WALL 8/29/2006 79214 San Juan Creek Medium
227 27326 SETENIL Alteration ADDITION 7/18/2006 78760 San Juan Creek Medium
228 28247 SHORE Alteration ADDITION 4/16/2008 84691 San Juan Creek Medium
229 28247 SHORE Alteration Pool Gunite 6/16/2008 85166 San Juan Creek Medium
230 26562 SIERRA VISTA Alteration 8/4/2006 78950 San Juan Creek Medium
231 26536 SIERRA VISTA Alteration BATH REMODEL 7/13/2007 82477 San Juan Creek Medium
232 20 SKYCREST Alteration POOL/SPA 6/12/2007 82160 San Juan Creek Medium
233 27111 SOUTHRIDGE Alteration BBQ ISLAND 7/14/2006 78721 San Juan Creek Medium
234 22601 SUMMERFIELD Alteration POOL/SPA 8/14/2007 82811 San Juan Creek Medium
235 22691 SWEET MEADOW Alteration FIREPLACE 6/30/2006 78585 San Juan Creek Medium
236 22721 SWEET MEADOW Alteration POOL/SPA 10/16/2006 79745 San Juan Creek Medium
237 25221 TERRENO Alteration ADDITION 8/21/2007 82878 San Juan Creek Medium
238 25282 TERRENO Alteration Room Addition 5/15/2008 84928 San Juan Creek Medium
239 2 TESORO Alteration Pool Gunite 10/23/2006 79803 San Juan Creek Medium
240 23111 TIAGUA Alteration RETAINING WALL 9/21/2006 79489 San Juan Creek Medium
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Table A-8.1
Mission Viejo Current Building Permit Inventory

STREET # STREET NAME TYPE OF PROJECT DESCRIPTION ACTIVITY CONST. DATE PERMIT # WATERSHED PRIORITY
241 21771 TOBARRA Alteration POOL AND SPA 6/27/2006 78536 San Juan Creek Medium
242 21835 TOBARRA Alteration SPA 8/1/2007 82680 San Juan Creek Medium
243 24181 TORENA CIRCLE Alteration Pool Gunite 6/19/2008 85204 San Juan Creek Medium
244 23631 VALARTA LANE Alteration ADDITION 11/6/2006 79950 San Juan Creek Medium
245 24932 VETERANS WAY New Construction ADDITION 1/24/2007 80676 San Juan Creek Medium
246 24672 VIA ALVORADO Alteration ADDITION 3/28/2007 81271 San Juan Creek Medium
247 27292 VIA AMISTOSO Alteration Retaining Walls < 4' 11/26/2007 83641 San Juan Creek Medium
248 27107 VIA AURORA Alteration ADDITION 1/24/2007 80675 San Juan Creek Medium
249 23282 VIA BAHIA Alteration Room Addition 4/2/2008 84546 San Juan Creek Medium
250 27321 VIA BOLSA Alteration ADDITION 2/22/2007 80977 San Juan Creek Medium
251 27292 VIA BURGOS Alteration GUNITE POOL/SPA 11/20/2006 80143 San Juan Creek Medium
252 23572 VIA CALZADA Alteration ROOM ADDITION 9/1/2006 79278 San Juan Creek Medium
253 25966 VIA DEL NORTE Alteration GUNITE POOL/SPA 11/7/2006 79964 San Juan Creek Medium
254 26412 VIA DEL SOL Alteration KITCHEN REMODEL 3/14/2007 81147 San Juan Creek Medium
255 23952 VIA EL ROCIO Alteration ADDITION 10/3/2006 79637 San Juan Creek Medium
256 23481 VIA EL ROCIO Alteration ROOM ADDITION 11/2/2007 83454 San Juan Creek Medium
257 23961 VIA EL ROCIO Alteration Bedroom addition 6/25/2008 85259 San Juan Creek Medium
258 23812 VIA FROMISTA Alteration ADDITION 10/27/2006 79873 San Juan Creek Medium
259 23372 VIA GAUDIX Alteration DEMO COLUMN 10/3/2006 79642 San Juan Creek Medium
260 23971 VIA LA CORUNA New Construction ADDITION 7/28/2006 78858 San Juan Creek Medium
261 24172 VIA LUISA Alteration ADDITION/REMODEL 1/17/2007 80597 San Juan Creek Medium
262 24142 VIA MADRUGADA Alteration Room Addition 9/7/2007 83023 San Juan Creek Medium
263 26832 VIA MATADOR Alteration ADDITION 9/28/2006 79592 San Juan Creek Medium
264 26841 VIA MATADOR Alteration Pool and Spa Gunite 8/29/2007 82934 San Juan Creek Medium
265 26841 VIA MATADOR Alteration Room Addition 5/27/2008 84990 San Juan Creek Medium
266 23771 VIA NAVARRA Alteration retaining wall 11/21/2007 83568 San Juan Creek Medium
267 23691 VIA POTES Alteration Addition 5/2/2008 84809 San Juan Creek Medium
268 23371 VIA RONDA Alteration Pool and Spa Gunite 5/18/2007 81921 San Juan Creek Medium
269 24401 VIA SAN CLEMENTE Alteration ADDITION 3/12/2007 80631 San Juan Creek Medium
270 24781 VIA SAN FELIPE Alteration POOL SLIDE 5/1/2008 84794 San Juan Creek Medium
271 26771 VIA SINTRA Alteration GUNITE POOL/SPA 1/12/2007 80559 San Juan Creek Medium
272 26062 VIA VIENTO Alteration PLUMBING 3/16/2007 81168 San Juan Creek Medium
273 26062 VIA VIENTO Alteration Interior remodel 7/20/2007 82566 San Juan Creek Medium
274 25581 WAKEFIELD Alteration BALCONY/DECK 9/14/2006 79417 San Juan Creek Medium
275 22221 WAYSIDE Alteration GUNITE SPA 4/25/2007 81496 San Juan Creek Medium
276 22132 WAYSIDE Alteration GAS LINE 6/21/2007 82262 San Juan Creek Medium
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Table A-8.II
City of Mission Viejo Active Grading Permits

Permit Project Street Number Street Name Date Issued Watershed Priority
05-08 TARGET 25601 JERONIMO RD 1/16/2007 Aliso Creek MEDIUM
06-11 ST. KILIAN'S CATHOLIC CHURCH PHASE I 26873 ESTANCIERO 9/14/2007 San Juan Creek MEDIUM
07-03 AYRES GROUP 28951 LOS ALISOS BLVD 9/14/2007 Aliso Creek MEDIUM
07-04 ERI-MOBIL STATION 25502 JERONIMO RD 5/24/2007 Aliso Creek MEDIUM
07-06 MILAN PROPERTIES, LLC PAD K 28719 LOS ALISOS BLVD 12/3/2007 San Juan Creek MEDIUM
07-08 MILAN PROPERTIES, LLC PAD M 28813 LOS ALISOS BLVD 12/3/2007 San Juan Creek MEDIUM

07-09
MISSION HOSPITAL REG MED CTR/ST JOSEPH 
HEALTH SYSTEM 27700 MEDICAL CENTER DR 9/28/2007 San Juan Creek MEDIUM

07-10 VMA ALICIA, LLC 23981 ALICIA PKWY 11/21/2007 San Juan Creek MEDIUM
07-11 VMA MUIRLANDS, LLC 26051 LA PAZ RD 2/12/2008 San Juan Creek MEDIUM
08-02 MISSION VIEJO COUNTRY CLUB 26332 OSO PKWY 5/8/2008 San Juan Creek MEDIUM
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Table A.8.III
City of Mission Viejo Current Encroachment Permits

PERMIT EMERGENCY DATE DATE
NO. COMPANY DESCRIPTION DATE RECEIVED ISSUED

1 08-227 Superior Pavement Markings Mission Hospital Stripping 06/19/08 6/19/2008
2 08-228 So. Calif. Gas Co. 28752 Marguerite @ Avery Pkwy. 5'x3' AC, 4'x4' AC, 4.5'x8' SW, 10' U/G 06/05/08 6/23/2008
3 08-229 SCE 27781 Higuera 4.5'x10' SW, 8' U/G 06/23/08 6/27/2008
4 08-230 Environmental Resolutions, Inc. 26051 La Paz Rd. 4 days L/C, 1 monitoring well-annual insp. fee 06/04/08 6/24/2008
5 08-231 Environmental Resolutions, Inc. 26051 La Paz Rd. 1 day L/C, 1 monitoring well-re-drilling, 2'x2' AC 06/04/08 6/24/2008
6 08-232 AT&T NE/ OF Olympiad to Esctron 3'x3' DT 06/24/08
7 08-233 AT&T 26171 Cordillia 3'x3' DT 06/24/08
8 08-234 SMWD Ayamonte @ Cordova 4'x4' AC, 6' U/G 06/17/08 6/27/2008
9 08-235 So. Calif. Gas Co. 24662 Embajadores @ Spadra Ln. 2-4'x2' AC, 2-4.5'x10' SW, 40' U/G 06/24/08 6/25/2008

10 08-236 Erickson-Hall Const. Co. St. Kilian Catholic Church @ 26872 Estanciero 1 day L/C, 70' U/G 06/09/08 6/25/2008
11 08-237 Par Electrical Contractors N/S Jeronimo E/o Arbolitos 2 days L/C 06/24/08 6/26/2008
12 08-238 SMWD S. bound of Marguerite @ Vista Del Lago 4'x4' AC, 1 day of L/C 06/17/08 6/26/2008
13 08-239 SMWD E. bound of Oso @ Marguerite 4'x4' AC, 1 day of L/C 06/17/08 6/27/2008
14 08-240 SMWD 21751 Herencia 7'x7' AC, 20' U/G 07/01/08 8/11/2008
15 08-241 AT&T 24482 Quintana 3'x37' AC, 4.5'x20' SW, 52' U/G 06/26/08 7/1/2008
16 08-242 Par Electrical Contractors E/S El Toro S/o Painted Trails 2 days L/C 06/24/08 7/1/2008
17 08-243 Associated Engineers La Paz Rd. 80' S/o Muirlands Blvd. Repair potholes 07/01/08 7/2/2008
18 08-244 Holt Electric, Inc. 28701 Marguerite Pkwy. 4.5'x10' SW, 15' U/G 06/30/08 7/2/2008
19 08-245 McCarthy Construction 27700 Medical Center Dr. Place Traffic Control Equipments in Public R/W 07/01/08 7/2/2008
20 08-246 SCE 23592 Lagarto 4.5'x10' SW, 8' U/G 07/03/08 7/14/2008
21 08-247 Cox Communications 27432 Via Olmo 60' U/G, 16 sf AC, 4.5'x7' SW, 4.5'x3' SW 07/02/08 7/3/2008
22 08-248 So. Calif. Gas Co. Chrisanta, Cervantes, Palomita, Verdura extension of EP# 08-052 07/01/08 7/3/2008
23 08-249 MNWD Mambrino & Dolorosa 1 day L/C 07/01/08 7/3/2008
24 08-250 AT&T 100.5 Painted Trails/SVY #1 Painted Trails 355'x2.5' AC, 2-4.5'x10' SW, 373' U/G 06/26/08 7/3/2008
25 08-251 SMWD 27742 Via Segundo 5'x5' AC 07/07/08
26 08-252 SMWD N/o Jeronimo 100' E/o San Fernando 20' U/G, 1 day L/C 07/02/08 7/7/2008

27 08-253 Interpipe Contracting, Inc.
Los Alisos Intermediate School @ Muirlands & 
Los Alisos 1 storm drain entry 0"-17" 04/30/08 7/8/2008

28 08-254 McCarthy Construction 27700 Medical Center Drive Place Traffic Control Equipments in Public R/W 07/09/08 7/9/2008
29 08-255 Cox Communications La Barca, Bogarra, Membrilla 283' U/G 07/08/08 7/10/2008
30 08-256 Superior Pavement Markings Medical Center Rd. removal & repainting of traffic stripes, L/C, Sat. work 07/09/08 7/10/2008
31 08-257 Pendragon North American Auto. 28701 Marguerite Pkwy. 10 Days L/C, 75sf AC, 63 sf SW & 24' U/G 07/01/08 7/10/2008

32 08-258 All American Asphalt Cabot Rd. & El Paseo
install access ramp on El Paseo at Cabot Rd., part of City 
of Laguna Hills project 07/10/08 7/10/2008

33 08-259 AT&T 23322 Bolivar 3'x3' DT 07/10/08
34 08-260 AT&T 27431 Trabuco Cir 3'x3' SW 07/15/08
35 08-261 Cox Communications 26916 Recodo Ln. 86' U/G, 3-5'x3' AC, 4.5'x10' SW, 4.5'x7' SW 07/15/08 7/16/2008
36 08-262 MNWD South side of La Paz @ Chrisanta Dr. 6 hrs.OT night work, 2 days L/C, 10'x10' AC, 10' U/G 06/13/08 7/16/2008
37 08-263 SDG&E Cuenca Dr. 4.5'x20' SW, 15' U/G 07/14/08 7/16/2008
38 08-264 SDG&E 3rd light on Marguerite W/o Medical Ctr. 2 days L/C, 10' U/G 07/14/08 7/16/2008
39 08-265 AT&T 23382 Bolivar 4'x5' SW 07/17/08
40 08-266 AT&T 22302 Oro Blanco 4'x5' SW 07/22/08
41 08-267 Cox Communications 22731, 22725, 22711 Via Santiago 8' U/G 07/21/08 7/23/2008
42 08-268 Cox Communications 28161 Palmada 146' U/G, 3-3'x3' AC, 2-4.5'x8' SW 07/21/08 7/23/2008
43 08-269 Cox Communications 26611 Loma Verde 112' U/G, 3-3'x3' AC, 4.5'x6' SW, 4.5'x9' SW 07/21/08 7/23/2008
44 08-270 SMWD 22522 Via Santa Maria 8'x8' AC, 20' U/G 07/23/08 8/12/2008
45 08-271 MNWD 26861 Primavera 7'x7' AC, 15' U/G 07/22/08 7/24/2008
46 08-272 MNWD La Paz & Mosquero 5 days L/C, 3-6'x8' AC 07/18/08 7/24/2008
47 08-273 SDG&E Marguerite Pkwy. N/o Campo Moro 2 days L/C, 4' U/G 07/24/08 7/25/2008
48 08-274 SMWD 25104 Marguerite Pkwy 4'x4' AC, I day L/C 07/30/08

ADDRESS
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Table A.8.III
City of Mission Viejo Current Encroachment Permits

PERMIT EMERGENCY DATE DATE
NO. COMPANY DESCRIPTION DATE RECEIVED ISSUEDADDRESS

49 08-275 Cox Communications Cecelia @ Lerma 3'x5' AC, 5' U/G 07/29/08 7/30/2008
50 08-276 SCE Olympiad & Escatron 3'x3' SW, 4' U/G, 2 days L/C 07/30/08 8/11/2008
51 08-277 SCE Marguerite & Ameno left turn pocket 2 days L/C, 8' U/G 07/30/08 8/11/2008
52 08-278 Cox Communications 24501 Marguerite Pkwy. 8' U/G 07/30/08 7/31/2008
53 08-279 AT&T 26561 Campesino 3'x3' Dt. 07/31/08
54 08-280 Cox Communications 23981 Alicia Pkwy/Via Fabricante 1 day L/C 07/23/08 07/31/08
55 08-281 Cox Communications 27052 27062 El Retero 8' U/G 07/31/08 8/1/2008
56 08-282 SCE Olympiad,  275' N/O Jeronimo Rd. 2 days L/C, 20' U/G 07/24/08 8/1/2008
57 08-283 SCE Marguerite s/o La Barca 2 days L/C, 28' U/G, 40sf AC, 80sf SW 07/24/08 8/1/2008
58 08-284 SMWD 23702 Via Porton, N/O Costa Del Sol 5'x5' AC 08/05/08
59 08-285 AT&T 24786.5 & 24781 Mosquero @ Saddelback Dr. 928' U/G 08/05/08 8/5/2008
60 08-286 SCE Jeronimo & Elcantada 4.5'x12' SW, 8' U/G 07/18/08 8/5/2008
61 08-287 Testa Construction 28719 & 28813 Los Alisos Blvd. 5 days L/C, 1280 sq. ft. SW 07/10/08 8/6/2008
62 08-288 SMWD Marguerite S/o Via Florecer 5'x5' AC, 1 day of L/C 08/07/08
63 08-289 Les Enterprises, Inc. Payaso Ln. 25' S/O La Paja Ln. Install 4" to stay in Sewer 07/01/08 8/7/2008
64 08-290 SDG&E Oso Pkwy. @ Country Club Dr. 2 days L/C, 4' U/G 07/30/08 8/8/2008
65 08-291 AT&T Muirlands and La Paz 5'x5' SW 08/08/08 8/8/2008
66 08-292 MNWD Mosquero & Vera Cruz 10'x10' AC, 4' U/G 08/07/08 8/8/2008
67 08-293 AT&T 27381 Via Amistoso x-st. Via Chiapas 188'x2.5' AC, 2-4.5'x10' SW, 188' U/G 08/05/08 8/8/2008
68 08-294 AT&T 28042.5 & 23000 Calle Azorin x-st. Balada Dr. 209'x2.5' AC, 3-4.5'x10' SW, 239' U/G 08/05/08 8/8/2008
69 08-295 SMWD Alicia Pkwy @ Via Burgos 3'x3' AC, 1 day L/C 07/24/08 8/11/2008
70 08-296 AT&T 27662 Ruisenor 3'x3' Dt 08/11/08
71 08-297 AT&T 26711 Cadenas 4'x5' SW, 4(2'x3') Dt 08/12/08
72 08-298 Cox Communications 21841 & 21851 Palanca 8' U/G 08/11/08 8/12/2008
73 08-299 SMWD Felipe Rd. & Marguerite Pkwy. 1 day L/C, 3'x3' AC 07/30/08 8/12/2008
74 08-300 SMWD Santa Margarita @ Monterey 1 day L/C, 12 sq.ft. AC 07/30/08 8/12/2008
75 08-301 SMWD Melinda & Via Rigroso 3(2'x2') AC, 1 Day L/C 08/13/08
76 08-302 SMWD 28102 Tamirand & Felipe 1 Day L/C 08/13/08
77 08-303 AT&T 24661 Venablo Ln. 3'x3' Dt. 08/19/08
78 08-304 AT&T 27025 EL Cieurvo 3'x3' Dt. 08/19/08
79 08-305 Cox Communications 27376 27392 Captrichio 2(3'x3') Dt. 08/20/08

0035211



Table A.8.IV.
City of Mission Viejo Current CIP Projects

Project Name Location Description of Current Activity Watershed Priority
1 Felipe Road Resurfacing Marguerite Pkwy to La Paz Rd. Construction through August 2007 San Juan Creek (L) Med

2

Residential Asphalt Repairs and Asphalt 

Overlays

Area bounded by Northwesterly City 
Limits, La Paz Road, Marguerite Pkwy, 
and Jeronimo Road Construction through June 2008

Aliso Creek (J), San Juan 
Creek(L) Med

3 Crown Valley Parkway Widening I-5 to Easterly City Limit Construction through June 2008 San Juan Creek (L) Med
4 Olympiad Road Resurfacing La Paz Road to Jeronimo Road Construction through April 2008 San Juan Creek(L) Med

5 Residential Slurry Seal

Area bounded by Northwesterly City 
Limits, Trabuco Road, Alicia Parkway, 
Marguerite Pkwy, Jeronimo Rd. Construction through November 2007 San Juan Creek (L) Med

6 Matt Davis Park 26210 Camino Largo Completed San Juan Creek (L) Med
7 NPM Community Center Playground Improv 24932 Veteran's Way Construction through November 2008 San Juan Creek (L) Med
8 Melinda Park Restroom 28951 Melinda Rd. Completed San Juan Creek (L) Med
9 Marguerite Recreation Center 27341 Trabuco Circle Phase II construction through May 2009 San Juan Creek (L) Med

10 Sierra Recreation Center 26887 Recodo Lane Completed San Juan Creek (L) Med
11 Norman P. Murray Community Center 24932 Veteran's Way Completed San Juan Creek (L) Med
12 Park & Security Lighting Pinecrest, Aurora, Civic Center Current FY CIP out to bid San Juan Creek (L) Med
13 Site Fencing and Safety Netting Beebe, Curtis, Gilleran, and Potocki Construction through December 2008 San Juan Creek (L) Med
14 Community Message Board La Paz and Marguerite Quad Completed San Juan Creek (L) Med
15 Barcelona Wall Trabuco/Marguerite Currently out to bid San Juan Creek (L) Med
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Table A.9.I.
Industrial Facilities Inventory

# Business Name Street Address Zip Watershed LIP Priority
Tributary to 303d with 
potential to discharge 

impairment

EPA Category   
note: blank means not 

subject to permit

1 ESCAMILLA MARBLE & GRANITE 25721 TALADRO CIRCLE 92691 Aliso Creek (J) High Industrial toxicity ii
2 OSO CREEK WATER RECLAMATION PLANT 27204 LA PAZ ROAD 92692 San Juan Creek (L) High Industrial toxicity ix
3 SADDLEBACK SCHOOL DISTRICT TRANSPORTATION YARD 25631 PETER A. HARTMAN WAY 92691 Aliso Creek High Industrial toxicity viii
4 US POSTAL SERVICE VMF 28081 MARGUERITE PARKWAY 92691 San Juan Creek High Industrial toxicity viii
5 MEDIX AMBULANCE SERVICE 26021 PALA DRIVE 92691 San Juan Creek Medium Industrial viii
6 BRUCE MORRIS CABINETS 25712 TALADRO CIRCLE 92691 Aliso Creek (J) Medium Industrial xi
7 BOB READ CUSTOM WOODWORKS 25701 TALADRO CIRCLE F 92691 Aliso Creek (J) Medium Industrial xi
8 DESIGNER CUSTOM CABINETS 24002 VIA FABRICANTE  511 92691 Aliso Creek (J) Medium Industrial xi
9 IDEAS & IMAGINATION 25652 TALADRO CIRCLE 92691 Aliso Creek (J) Medium Industrial xi
10 PERKIN'S CABINET TREE 25712 TALADRO CIRCLE 92691 Aliso Creek (J) Medium Industrial xi
11 WAGNER MASTERCRAFT 25652 TALADRO CIRCLE C 92691 Aliso Creek (J) Medium Industrial xi
12 FARRELL & ASSOCIATES 23322 MADERO 92691 Aliso Creek (J) Medium Industrial xi
13 ALICIA PRINTING 23851 VIA FABRICANTE  203 92691 Aliso Creek (J) Medium Industrial xi
14 BENRICH PRINTING 28570 MARGUERITE PARKWAY 110 92692 San Juan Creek (L) Medium Industrial xi
15 LITHOMASTERS 23362 MADERO ROAD D 92691 Aliso Creek (J) Medium Industrial xi
16 PROTYPE PLUS 23891 VIA FABRICANTE  620 92691 Aliso Creek (J) Medium Industrial xi
17 WAKUNAGA OF AMERICA 23501 MADERO ROAD 92691 Aliso Creek (J) Medium Industrial xi
18 AARDVARK INDUSTRIES INC 28752 Marguerite Parkway, Suite 6B 92691 San Juan Creek Medium Industrial xi
19 Q MARK MANUFACTURING, INC 23332 MADERO 92691 Aliso Creek (J) Medium Industrial xi
20 AZURE MICRODYNAMICS INC 23352 MADERO ROAD C 92691 Aliso Creek (J) Medium Industrial xi
21 EURO PRECISION INC 23891 VIA FABRICANTE  612 92691 Aliso Creek (J) Medium Industrial xi
22 MARTINS MACHINE 23352 MADERO ROAD G 92691 Aliso Creek (J) Medium Industrial xi
23 MVC WIRE 23352 MADERO ROAD F 92691 Aliso Creek (J) Medium Industrial xi
24 TECHNICAL PRODUCT ENGINEERING 23352 MADERO ROAD R 92691 Aliso Creek (J) Medium Industrial xi
25 RUSSTECH ENGINEERING CO 23322 MADERO ROAD D 92691 Aliso Creek (J) Medium Industrial xi
26 NEWMARK SYSTEMS 23362 MADERO ROAD G 92691 Aliso Creek (J) Medium Industrial xi
27 ALPHA MEDICAL INSTRUMENTS 23455 MADERO ROAD B 92691 Aliso Creek (J) Medium Industrial xi
28 ANDERSON SIGN CO 23362 MADERO ROAD A 92691 Aliso Creek (J) Medium Industrial xi
29 LOGOS ETC 23352 MADERO, SUITE L 92691 Aliso Creek (J) Medium Industrial xi
30 CROWN VALLEY SELF STORAGE 27680 CENTER DRIVE 92692 San Juan Creek (L) Medium Industrial xi
31 MISSION VIEJO STORAGE/ RV PARK 26692 AVERY PARKWAY 92691 San Juan Creek (L) Medium Industrial xi
32 SAVE MOST SELF STORAGE 23772 VIA FABRICANTE 92691 San Juan Creek (L) Medium Industrial xi
33 STORAGE WEST SELF STORAGE 20485 EL TORO ROAD 92692 Aliso Creek (J) Medium Industrial xi
34 STOR-IT SELF STORAGE 23552 MADERO ROAD 92691 Aliso Creek (J) Medium Industrial xi
35 U S STORAGE CTR 27194 CAMINO CAPISTRANO 92691 San Juan Creek (L) Medium Industrial xi
36 BEBEK COMPANY 26071 MERIT CIRCLE 92691 San Juan Creek (L) Low Industrial
37 AFFORDABLE PLUMBING/AIRE SERV 23881 VIA FABRICANTE  5 92691 Aliso Creek (J) Low Industrial
38 CROWN FIRE PROTECTION 25651 TALADRO CIRCLE 92691 Aliso Creek (J) Low Industrial
39 RANCHO SANTA MARGARITA PAINTING 25675 TALADRO CIRCLE 92691 Aliso Creek (J) Low Industrial
40 ANDERSEN PAINTING 25762 DEMETER WAY 92691 Aliso Creek (J) Low Industrial
41 ARCHITECTURAL PAINTERS 26861 TRABUCO ROAD E229 92691 San Juan Creek (L) Low Industrial
42 DAN WILLENBORG PAINTING 23008 VIA PIMIENTO  92691 Aliso Creek (J) Low Industrial
43 FITZPATRICKS PAINTING 21075 MAUVE  92691 Aliso Creek (J) Low Industrial
44 LEE'S PAINTING & MAINTENANCE 28325 PINEBROOK  92692 San Juan Creek (L) Low Industrial
45 NANI AND SONS CUSTOM HOME PAINTING 26282 VIA JUANITA  STREET 92691 Aliso Creek (J) Low Industrial
46 T & J PAINTING & WOODFINISHING 26002 VIA VIENTO 92691 San Juan Creek (L) Low Industrial
47 CALIFORNIA WEATHERPROOFING 21746 HERENCIA  92691 San Juan Creek (L) Low Industrial
48 NEILSON PAINTING 27758 SANTA MARGARITA PARKWAY 92691 Aliso Creek (J) Low Industrial
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Table A.9.I.
Industrial Facilities Inventory

# Business Name Street Address Zip Watershed LIP Priority
Tributary to 303d with 
potential to discharge 

impairment

EPA Category   
note: blank means not 

subject to permit

49 MISSION VALLEY TILE & MARBLE 23392 MADERO ROAD D 92691 Aliso Creek (J) Low Industrial
50 ONLY DOORS & WINDOWS 23881 VIA FABRICANTE  522 92691 Aliso Creek (J) Low Industrial
51 CANYON GLASS SVC 24001 VIA FABRICANTE  905 92691 Aliso Creek (J) Low Industrial
52 SADDLEBACK VALLEY SCREEN CO 23632 VIA FABRICANTE  A 92691 San Juan Creek (L) Low Industrial
53 CLASSIC HARDWOOD RESTORATION 23881 VIA FABRICANTE  507 92691 Aliso Creek (J) Low Industrial
54 HARDWOOD FLOOR SPECIALISTS 24451 ALICIA PARKWAY 6C 92691 Aliso Creek (J) Low Industrial
55 CLIFF BROWN ROOFING 23392 MADERO ROAD E 92691 Aliso Creek (J) Low Industrial
56 CURTIS ROOFING 23891 VIA FABRICANTE 92691 Aliso Creek (J) Low Industrial
57 ROOFLINE 25675 TALADRO CIRCLE G 92691 Aliso Creek (J) Low Industrial
58 SCHOLTEN ROOFING 23401 MADERO ROAD C 92691 Aliso Creek (J) Low Industrial
59 COURTESY ROOFING CARRILLO ROAD 92691 San Juan Creek (L) Low Industrial
60 J A ROOFING 24001 VIA FABRICANTE  92691 Aliso Creek (J) Low Industrial
61 VIEJO ROOFING 26831 TRABUCO ROAD 92691 San Juan Creek (L) Low Industrial
62 CLEAN IMAGE 27525 PUERTA REAL  420 92691 San Juan Creek (L) Low Industrial
63 KEIFER-RILEY GLASS 23725 VIA FABRICANTE  A 92691 San Juan Creek (L) Low Industrial
64 FIVE BROTHERS FENCE CO 23632 VIA FABRICANTE  A 92691 aliso creek Low Industrial
65 VISUAL EFFECTS SCREEN PRINTING 23921 COPENHAGEN STREET 92691 Aliso Creek (J) Low Industrial
66 EL TORO WATER DISTRICT 23392 LA GLORIETA 92691 Aliso Creek (J) Low Industrial
67 MOULTON NIGUEL WATER DISTRICT 26742 MARGUERITE PARKWAY 92692 San Juan Creek (L) Low Industrial
68 MOULTON NIGUEL WATER DISTRICT 27989 MARGUERITE PARKWAY 92691 San Juan Creek (L) Low Industrial
69 EL TORO WATER DISTRICT 25121 CHARLINDA DRIVE 92691 Aliso Creek (J) Low Industrial
70 ONE STOP UNDERCAR 25675 TALADRO CIRCLE 92691 Aliso Creek (J) Low Industrial
71 SOUTH COUNTY BRAKE SUPPLY INC 26052 MERIT CIRCLE 92691 San Juan Creek (L) Low Industrial
72 NEW ORLEANS FRENCH DOORS 26451 VIA LOGRONO  92691 San Juan Creek (L) Low Industrial
73 SURFACE CONCEPTS 26061 MERIT CIRCLE 92691 San Juan Creek (L) Low Industrial
74 VENDOMATIC 25672 TALADRO CIRCLE, SUITE C 92691 Aliso Creek (J) Low Industrial
75 TRIPLE S LIGHTING & SUPPLY 23362 MADERO ROAD A 92691 Aliso Creek (J) Low Industrial
76 VISUAL LIGHTING TECHNOLOGIES 23322 MADERO 92691 Aliso Creek (J) Low Industrial
77 ADVANCED MICRO SYSTEMS 26052 MERIT CIRCLE 92691 San Juan Creek (L) Low Industrial
78 BRIGHT STREAM TECHNOLOGIES 26081 MERIT CIRCLE 92691 San Juan Creek (L) Low Industrial
79 WORLD MICROSOURCE 23851 VIA FABRICANTE  2 92691 Aliso Creek (J) Low Industrial
80 EXACT INDUSTRIES 24002 VIA FABRICANTE  400 92691 Aliso Creek (J) Low Industrial
81 PURE AQUA, INC. 23312 MADERO 92691 Aliso Creek (J) Low Industrial
82 CANOE SPORTS CALIFORNIA 26382 AMBIA  92691 San Juan Creek (L) Low Industrial
83 LOS ANGELES TIMES 27831 CENTER DRIVE 92692 San Juan Creek (L) Low Industrial
84 TECHNIFORM 23392 MADERO ROAD C 92691 Aliso Creek (J) Low Industrial
85 SADDLEBACK SCHOOL DISTRICT KITCHEN 25566 PETER A. HARTMAN WAY 92691 Aliso Creek Low Industrial
86 CPS FOOD SVC 23322 MADERO ROAD B 92691 Aliso Creek (J) Low Industrial
87 J S BROKERAGE 25351 PACIFICA AVENUE 92691 Aliso Creek (J) Low Industrial
88 FUJIHARA WHOLESALE FLOWERS 23342 MADERO ROAD 92691 Aliso Creek (J) Low Industrial
89 HOFFMAN CALIFORNIA FABRICS 25792 OBRERO DRIVE 92691 Aliso Creek (J) Low Industrial
90 RENAISSANCE FRENCH DOORS & SASH 23831 VIA FABRICANTE  302 92691 Aliso Creek Low Industrial
91 PACIFIC GENERAL 26054 ACERO 92691 San Juan Creek (L) Low Industrial
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1 MISSION PARK PET HOSPITAL 27672 CROWN VALLEY PARKWAY San Juan Creek (L) 0742 High Commercial
2 PRINCE LIMOUSINE 22752 VIA SANTA ROSA Aliso Creek (J) 4119 High Commercial
3 DIPLOMAT LIMOUSINES 23711 CALLE HOGAR San Juan Creek (L) 4119 High Commercial
4 HOME DEPOT 27952 HILLCREST San Juan Creek (L) 5211 High Commercial
5 TILES UNLIMITED 24002 VIA FABRICANTE  402 San Juan Creek (L) 5211 High Commercial
6 FRAZEE PAINT & WALLCOVERING 25800 JERONIMO ROAD 702 San Juan Creek (L) 5231 High Commercial
7 HOMESTEAD PAINT HOME CTR 23854 VIA FABRICANTE  D San Juan Creek (L) 5231 High Commercial
8 DEL RIO MARKET 25571 JERONIMO ROAD 1 Aliso Creek (J) 5411 High Commercial
9 FAST CHECK MARKET 22902 LOS ALISOS BOULEVARD A Aliso Creek (J) 5411 High Commercial
10 HENRY'S MARKETPLACE 27765 SANTA MARGARITA PARKWAY Aliso Creek (J) 5411 High Commercial
11 MISSION RANCH MARKET 23166 LOS ALISOS BOULEVARD 116 Aliso Creek (J) 5411 High Commercial
12 MISSION VIEJO LIQUOR & DELI 25571 JERONIMO ROAD 18 Aliso Creek (J) 5411 High Commercial
13 PAVILIONS #1670 28751 LOS ALISOS BOULEVARD Aliso Creek (J) 5411 High Commercial
14 R & M PACIFIC RIM 25561 JERONIMO ROAD Aliso Creek (J) 5411 High Commercial
15 R & M PACIFIC RIM 27875 SANTA MARGARITA PARKWAY Aliso Creek (J) 5411 High Commercial
16 RALPH'S 27730 SANTA MARGARITA PARKWAY Aliso Creek (J) 5411 High Commercial
17 ALBERTSON'S 23072 ALICIA PARKWAY San Juan Creek (L) 5411 High Commercial
18 ALBERTSON'S 25872 MUIRLANDS BOULEVARD San Juan Creek (L) 5411 High Commercial
19 BRISTOL FARMS 27741 CROWN VALLEY PARKWAY San Juan Creek (L) 5411 High Commercial
20 CROWN VALLEY MARKETPLACE 27771 CENTER DRIVE San Juan Creek (L) 5411 High Commercial
21 FAST CHECK MARKET 28682 MARGUERITE PARKWAY San Juan Creek (L) 5411 High Commercial
22 PAVILIONS #2210 26022 MARGUERITE PARKWAY San Juan Creek (L) 5411 High Commercial
23 QUIK SERVE SERVICE 25571 MARGUERITE PARKWAY A San Juan Creek (L) 5411 High Commercial
24 RALPH'S 25104 MARGUERITE PARKWAY San Juan Creek (L) 5411 High Commercial
25 RALPH'S 26911 TRABUCO ROAD San Juan Creek (L) 5411 High Commercial
26 TONI 3 RAMI LIQUOR 24011 MARGUERITE PARKWAY A San Juan Creek (L) 5411 High Commercial
27 TRADER JOES 25410 MARGUERITE PARKWAY San Juan Creek (L) 5411 High Commercial
28 ACURA MISSION VIEJO 28802 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
29 AUDI OF MISSION VIEJO 28451 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
30 INFINITI OF MISSION VIEJO 28471 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
31 LEXUS OF MISSION VIEJO 28242 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
32 MISSION VIEJO JAGUAR/LANDROVER 28701 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
33 SAAB OF SOUTH COUNTY (SWEDISH MOTOR CARS) 28730 MARGUERITE PARKWAY San Juan Creek (L) 5511 High Commercial
34 AUTOZONE #5533 22942 LOS ALISOS BOULEVARD T Aliso Creek (J) 5531 High Commercial
35 KRAGEN AUTO PARTS #733 24510 ALICIA PARKWAY Aliso Creek (J) 5531 High Commercial
36 BAUM'S AUTO SUPPLY 25380 MARGUERITE PARKWAY A San Juan Creek (L) 5531 High Commercial
37 CARRTECH PERFORMANCE EXHAUST 24002 VIA FABRICANTE  508 San Juan Creek (L) 5531 High Commercial
38 FREEWAY AUTO SUPPLY 26242 AVERY PARKWAY San Juan Creek (L) 5531 High Commercial
39 IMPORT CAR PARTS-MISSION VIEJO 23854 VIA FABRICANTE  B1 San Juan Creek (L) 5531 High Commercial
40 PICK-UP PARTS OF MISSION VIEJO 23854 VIA FABRICANTE  B2 San Juan Creek (L) 5531 High Commercial

0035216



Table A.9.II.
High Priority Commercial Inventory

# Business Name Street Address Watershed SIC Code LIP Priority

41 UNIQUE IMPORTS 25800 JERONIMO ROAD 404 San Juan Creek (L) 5531 High Commercial
42 CHEVRON STATION #202017 27650 SANTA MARGARITA PARKWAY Aliso Creek (J) 5541 High Commercial
43 RNM SHELL STATION (TESORO) 25561 JERONIMO ROAD Aliso Creek (J) 5541 High Commercial
44 SHELL #204-5026 0623 (TESORO) 27875 SANTA MARGARITA PARKWAY Aliso Creek (J) 5541 High Commercial
45 ARCO #3101/SMOG PROS 25122 MARGUERITE PARKWAY San Juan Creek (L) 5541 High Commercial
46 ARCO #3102/ PSI #574 23921 ALICIA PARKWAY San Juan Creek (L) 5541 High Commercial
47 ARCO CROWN VALLEY #3048 27682 CROWN VALLEY PARKWAY San Juan Creek (L) 5541 High Commercial
48 CHEVRON STATION #90297 27742 CROWN VALLEY PARKWAY San Juan Creek (L) 5541 High Commercial
49 CROWN VALLEY 76 #6447 26411 CROWN VALLEY PARKWAY San Juan Creek (L) 5541 High Commercial
50 CROWN VALLEY SHELL (Tesoro) 27600 MARGUERITE PARKWAY San Juan Creek (L) 5541 High Commercial
51 FREEWAY MOBIL #2 26051 LA PAZ ROAD San Juan Creek (L) 5541 High Commercial
52 GREGG'S MISSION VIEJO MOBIL 23002 ALICIA PARKWAY San Juan Creek (L) 5541 High Commercial
53 LA PAZ ULTRAMAR 26202 LA PAZ ROAD San Juan Creek (L) 5541 High Commercial
54 MOBIL 18-ADQ 26052 MARGUERITE PARKWAY San Juan Creek (L) 5541 High Commercial
55 MOBIL OIL CORP #18-822 26811 TRABUCO ROAD San Juan Creek (L) 5541 High Commercial
56 OSO FREEWAY UNOCAL 26282 OSO PARKWAY San Juan Creek (L) 5541 High Commercial
57 OSO PARKWAY CHEVRON 26302 OSO PARKWAY San Juan Creek (L) 5541 High Commercial
58 PRESTIGE STATIONS INC. NO. 0699 (AMOCO) 26001 LA PAZ ROAD San Juan Creek (L) 5541 High Commercial
59 SHELL (TESORO) 28681 MARGUERITE PARKWAY San Juan Creek (L) 5541 High Commercial
60 AVERY WOOD TILE & CARPET 26371 AVERY PARKWAY San Juan Creek (L) 5713 High Commercial
61 D J WHOLESALE MOBIL CARPET 24002 VIA FABRICANTE  205 San Juan Creek (L) 5713 High Commercial
62 HARDWOOD & TILE DISCOUNTERS 24001 VIA FABRICANTE  1003 San Juan Creek (L) 5713 High Commercial
63 HARDWOOD & TILE OUTLET 28892 MARGUERITE PARKWAY San Juan Creek (L) 5713 High Commercial
64 ANTONUCCI'S ITALIAN RESTAURANT 24190 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
65 ARIAN HOUSE OF KEBOBS 25542 JERONIMO ROAD 1,2 Aliso Creek (J) 5812 High Commercial
66 BAJA FRESH 24022 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
67 BARAKAT BAKERY 23166 LOS ALISOS BOULEVARD 130 Aliso Creek (J) 5812 High Commercial
68 BASKIN ROBBINS #3177 22922 LOS ALISOS BOULEVARD 5 Aliso Creek (J) 5812 High Commercial
69 BASKIN ROBBINS/TOGO'S 27690 SANTA MARGARITA PARKWAY C Aliso Creek (J) 5812 High Commercial
70 BREADS & SPREADS 23322 MADERO ROAD C Aliso Creek (J) 5812 High Commercial
71 CASA FRANCO 24395 ALICIA PARKWAY E3 Aliso Creek (J) 5812 High Commercial
72 CHERRY ON TOP 27692 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
73 CLAIM JUMPER 27845 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
74 DEL TACO #915 24465 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
75 DENNY'S #1250 24445 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
76 DONUT STORE 22951 LOS ALISOS BOULEVARD Aliso Creek (J) 5812 High Commercial
77 DONUT WORLD 27672 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
78 EAST COAST BAGEL 27726 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
79 FLAME BROILER TRBK, THE 22922 LOS ALISOS BOULEVARD L Aliso Creek (J) 5812 High Commercial
80 GOLDEN SPOON FROZEN YOGURT 27775 SANTA MARGARITA PARKWAY A Aliso Creek (J) 5812 High Commercial
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81 HACIENDA LA JOYA MEXICAN GRILL 25542 JERONIMO ROAD 6 Aliso Creek (J) 5812 High Commercial
82 HENRY'S DONUTS 25571 JERONIMO ROAD 20 Aliso Creek (J) 5812 High Commercial
83 HIGH PARK DELI SANDWICH 23312 MADERO ROAD K Aliso Creek (J) 5812 High Commercial
84 I LOVE BAGELS 24172 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
85 MAYA INN 25571 JERONIMO ROAD 8 Aliso Creek (J) 5812 High Commercial
86 MCDONALD'S  #10160 27700 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
87 MISSION DONUTS 24451 ALICIA PARKWAY C5 Aliso Creek (J) 5812 High Commercial
88 MIYAKO SUSHI & TERIYAKI 23166 LOS ALISOS BOULEVARD 128 Aliso Creek (J) 5812 High Commercial
89 MULLEADY'S 27695 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
90 NEW SHOGUN RESTAURANT 25521 MUIRLANDS BOULEVARD Aliso Creek (J) 5812 High Commercial
91 OLAMENDI'S INTERNATIONAL 27775 SANTA MARGARITA PARKWAY B Aliso Creek (J) 5812 High Commercial
92 O-TORO/ O-WOK 27670 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
93 PATSY'S IRISH PUB 25571 JERONIMO ROAD 5, 6 Aliso Creek (J) 5812 High Commercial
94 PIZZA HUT #24520 27855 SANTA MARGARITA PARKWAY E Aliso Creek (J) 5812 High Commercial
95 ROYALE MISSION VIEJO 23228 MADERO AVENUE Aliso Creek (J) 5812 High Commercial
96 RUBINO'S PIZZA (2) 27762 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
97 SADDLEBACK EMPLOYEE CAFETERIA 25566 PETER A. HAARTMAN WAY/DISENO Aliso Creek (J) 5812 High Commercial
98 SHANGHAI PLACE 25571 JERONIMO ROAD 16 Aliso Creek (J) 5812 High Commercial
99 STARBUCKS COFFEE 27775 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
100 STARBUCKS COFFEE #5268 27698 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
101 SUBWAY 27855 SANTA MARGARITA PARKWAY D Aliso Creek (J) 5812 High Commercial
102 SUBWAY #2435 24451 ALICIA PARKWAY 12 Aliso Creek (J) 5812 High Commercial
103 TACO BELL #2984 27770 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
104 TACO MESA 22922 LOS ALISOS BOULEVARD P,Q Aliso Creek (J) 5812 High Commercial
105 TAQUERIA Y MARISCOS EL POLLO JR 25222 CHARLINDA DRIVE B Aliso Creek (J) 5812 High Commercial
106 TARGET STORES 24500 ALICIA PARKWAY Aliso Creek (J) 5812 High Commercial
107 TARGET STORES 25601 JERONIMO ROAD Aliso Creek (J) 5812 High Commercial
108 TRABUCO HILLS HIGH SCHOOL PROD KITCHEN 27501 MUSTANG Aliso Creek (J) 5812 High Commercial
109 VALENTINA RISTORANTE ITALIANO 27755 SANTA MARGARITA PARKWAY Aliso Creek (J) 5812 High Commercial
110 VILLAGE CAFÉ 22902 LOS ALISOS BOULEVARD G Aliso Creek (J) 5812 High Commercial
111 WATERLOO STATION COFFEE HOUSE 23162 LOS ALISOS BOULEVARD 101 Aliso Creek (J) 5812 High Commercial
112 WINGS-PIZZA-N-THINGS 27695 SANTA MARGARITA PARKWAY C Aliso Creek (J) 5812 High Commercial
113 ALBERTACO'S MEXICAN FOOD 28171 MARGUERITE PARKWAY 26 San Juan Creek (L) 5812 High Commercial
114 ALOHA BBQ 24000 ALICIA PARKWAY 4 San Juan Creek (L) 5812 High Commercial
115 ANDREA'S DISCOUNT LIQUOR & DELI 27500 MARGUERITE PARKWAY 1 San Juan Creek (L) 5812 High Commercial
116 ARROYO TRABUCO GOLF COURSE 26772 AVERY PARKWAY San Juan Creek (L) 5812 High Commercial
117 ASIAN PEARL RESTAURANT 25098 MARGUERITE PARKWAY A San Juan Creek (L) 5812 High Commercial
118 BAGELS & BREW 23052 ALICIA PARKWAY A San Juan Creek (L) 5812 High Commercial
119 BAJA FRESH 27620 MARGUERITE PARKWAY C San Juan Creek (L) 5812 High Commercial
120 BIG GRILL MONGOLIAN BAR B-Q 28601 MARGUERITE PARKWAY A1 San Juan Creek (L) 5812 High Commercial
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121 BIG O TO GO 24501 MARGUERITE PARKWAY 1 San Juan Creek (L) 5812 High Commercial
122 BISTRO D ASIA 24000 ALICIA PARKWAY 15 San Juan Creek (L) 5812 High Commercial
123 BOOSTERS SPORTS GRILL 28621 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
124 BORDERS BOOKS & MUSIC 25222 EL PASEO San Juan Creek (L) 5812 High Commercial
125 CAFÉ DES RICHES 24002 VIA FABRICANTE  401 San Juan Creek (L) 5812 High Commercial
126 CAFÉ' MAIZ 27567 PUERTA REAL San Juan Creek (L) 5812 High Commercial
127 CALIFORNIA PIZZA KITCHEN #72 25513 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
128 CAPISTRANO VALLEY HIGH SCHOOL 26301 VIA ESCOLAR San Juan Creek (L) 5812 High Commercial
129 CAPRICCIO ITALIANO 25380 MARGUERITE PARKWAY B,C,D San Juan Creek (L) 5812 High Commercial
130 CARL'S JR. #112 27092 LA PAZ ROAD San Juan Creek (L) 5812 High Commercial
131 CARL'S JR. #406 26338 OSO  PARKWAY San Juan Creek (L) 5812 High Commercial
132 CARROWS #932 28502 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
133 CASTA DEL SOL RESTAURANT 27601 CASTA DEL SOL  ROAD San Juan Creek (L) 5812 High Commercial
134 CHEESECAKE FACTORY 42 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
135 CHERRY ON TOP 28181 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
136 CHEZ NAZ BAKERY & CAFÉ 27525 PUERTA REAL 500 San Juan Creek (L) 5812 High Commercial
137 CHILI'S GRILL & BAR #187 27407 BELLOGENTE San Juan Creek (L) 5812 High Commercial
138 CHOCOBEAN 26032 MARGUERITE PARKWAY D San Juan Creek (L) 5812 High Commercial
139 CHRONIC TACOS 26131 LA PAZ ROAD San Juan Creek (L) 5812 High Commercial
140 CHRONIC TACOS 28391 MARGUERITE PARKWAY A San Juan Creek (L) 5812 High Commercial
141 CICERO'S PIZZERIA 26861 TRABUCO ROAD B San Juan Creek (L) 5812 High Commercial
142 COCOS RESTAURANT #120 27750 CROWN VALLEY PARKWAY San Juan Creek (L) 5812 High Commercial
143 COFFEE, TEA & TULIPS 25280 MARGUERITE PARKWAY B2 San Juan Creek (L) 5812 High Commercial
144 COLDSTONE CREAMERY 24000 ALICIA PARKWAY 21 San Juan Creek (L) 5812 High Commercial
145 COST PLUS WORLD MARKET #45 28341 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
146 COUNTRY INN BY AYRES 28941 LOS ALISOS BOULEVARD San Juan Creek (L) 5812 High Commercial
147 CROWN CHINESE CUISINE 27660 MARGUERITE PARKWAY J,K San Juan Creek (L) 5812 High Commercial
148 DAIRY QUEEN 25882 EL PASEO San Juan Creek (L) 5812 High Commercial
149 DEL TACO #415 26241 AVERY PARKWAY San Juan Creek (L) 5812 High Commercial
150 DEL TACO #76 25542 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
151 DELI CASE 28570 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
152 DOMINO'S PIZZA 28715 LOS ALISOS BOULEVARD L5 San Juan Creek (L) 5812 High Commercial
153 DOMINO'S PIZZA #8449 27230 LA PAZ ROAD M San Juan Creek (L) 5812 High Commercial
154 DON GUSTAVOS MEXICAN RESTAURANT 26012 MARGUERITE PARKWAY A San Juan Creek (L) 5812 High Commercial
155 DRIP COFFEE, THE 28000 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
156 EDWARDS KALEIDESCOPE CINEMA 27741 CROWN VALLEY PARKWAY San Juan Creek (L) 5812 High Commercial
157 EL POLLO LOCO #3558 25110 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
158 EL TORITO GRILL 27741 CROWN VALLEY PARKWAY 301 San Juan Creek (L) 5812 High Commercial
159 ELK'S LODGE 25092 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
160 FLAME BROILER TRBK, THE 27741 CROWN VALLEY PARKWAY 321 San Juan Creek (L) 5812 High Commercial
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161 FLAME BROILER TRBK, THE 25726 MARGUERITE PARKWAY 102 San Juan Creek (L) 5812 High Commercial
162 FRENCH'S PASTRY 24000 ALICIA PARKWAY 14 San Juan Creek (L) 5812 High Commercial
163 FRESH SQUEEZE 24000 ALICIA PARKWAY 25 San Juan Creek (L) 5812 High Commercial
164 FRESH SQUEEZE 28841 LOS ALISOS BOULEVARD San Juan Creek (L) 5812 High Commercial
165 FRUTTI YOGURT 25106 MARGUERITE PARKWAY C San Juan Creek (L) 5812 High Commercial
166 GLORIA JEANS COFFEE 214 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
167 GOLDEN SPOON 26012 MARGUERITE PARKWAY D San Juan Creek (L) 5812 High Commercial
168 GOLDENWEST DONUT BAKERY CAFE 23052 ALICIA PARKWAY B1 San Juan Creek (L) 5812 High Commercial
169 GREAT KHAN'S MONGOLIAN FESTIVAL 1010 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
170 GREAT STEAK & POTATO COMPANY,THE 555 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
171 GREEK MAMA 24002 VIA FABRICANTE 411 San Juan Creek (L) 5812 High Commercial
172 HAAGEN DAZS 608 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
173 HATAM RESTAURANT 24000 ALICIA PARKWAY 28 San Juan Creek (L) 5812 High Commercial
174 HAYASHI 27531 PUERTA REAL San Juan Creek (L) 5812 High Commercial
175 HENRY'S DONUTS 25100 MARGUERITE PARKWAY C San Juan Creek (L) 5812 High Commercial
176 HOWIE'S GAME SHACK 27741 CROWN VALLEY PARKWAY San Juan Creek (L) 5812 High Commercial
177 ISLANDS FINE BURGERS & DRINKS 27741 CROWN VALLEY PARKWAY P15 San Juan Creek (L) 5812 High Commercial
178 IT'S A GRIND 25522 MARGUERITE PARKWAY 102 San Juan Creek (L) 5812 High Commercial
179 JACK IN THE BOX 25852 EL PASEO San Juan Creek (L) 5812 High Commercial
180 JACK IN THE BOX #3188 28651 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
181 JACK IN THE BOX #3526 25800 JERONIMO ROAD 500 San Juan Creek (L) 5812 High Commercial
182 JAMBA JUICE 555 THE SHOPS AT MISSION VIEJO 794A San Juan Creek (L) 5812 High Commercial
183 JAPANESE RESTAURANT SHABU 28715 LOS ALISOS BOULEVARD 1 San Juan Creek (L) 5812 High Commercial
184 JERRY'S DELI 27533 PUERTA REAL San Juan Creek (L) 5812 High Commercial
185 JOJOS PIZZA KITCHEN 27620 MARGUERITE PARKWAY G San Juan Creek (L) 5812 High Commercial
186 JUICE STOP 25571 MARGUERITE PARKWAY 1E San Juan Creek (L) 5812 High Commercial
187 KELLY'S CAJUN GRILL 1003 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
188 KELLY'S COFFEE & FUDGE FACTORY 27741 CROWN VALLEY PARKWAY 311 San Juan Creek (L) 5812 High Commercial
189 KRISPY KREME DOUGHNUTS 25802 EL PASEO San Juan Creek (L) 5812 High Commercial
190 LA MAISON GOURMET, INC 27772 VISTA DEL LAGO B15 San Juan Creek (L) 5812 High Commercial
191 LAKESIDE CHINESE CUISINE 23022 ALICIA PARKWAY San Juan Creek (L) 5812 High Commercial
192 LAS GOLONDRINAS 25800 JERONIMO ROAD 700 San Juan Creek (L) 5812 High Commercial
193 LINAS 24001 VIA FABRICANTE  902 San Juan Creek (L) 5812 High Commercial
194 LITTLE CAESAR'S #5717 24001 MARGUERITE PARKWAY 181 D San Juan Creek (L) 5812 High Commercial
195 MCDONALD'S #3453 26902 TRABUCO ROAD San Juan Creek (L) 5812 High Commercial
196 MCDONALD'S OF MISSION VIEJO 1001 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
197 MISSION HOSPITAL REGIONAL MED CENTER 27700 MEDICAL CENTER ROAD San Juan Creek (L) 5812 High Commercial
198 MOO MOO TERIYAKI GRILL 28181 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
199 MUSCLE BEACH LEMONADE 555 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
200 MUSTARD CAFÉ' 24000 ALICIA PARKWAY 22/23 San Juan Creek (L) 5812 High Commercial
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201 NESTLE TOLL HOUSE BY CHIP 3004 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
202 NIRVANA GRILL 24031 MARGUERITE PARKWAY C San Juan Creek (L) 5812 High Commercial
203 NORDSTROM 100 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
204 NORI SUSHI 24001 VIA FABRICANTE  903 San Juan Creek (L) 5812 High Commercial
205 OCEANS 33 799 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
206 OGGI'S PIZZA & BREWING 23641 VIA LINDA San Juan Creek (L) 5812 High Commercial
207 OPERATIONS, LLC AT SADDLEBACK 28000 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
208 PANDA EXPRESS 26022 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
209 PANDA EXPRESS 9 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
210 PAPA JOHN'S PIZZA 25800 JERONIMO  ROAD 801 San Juan Creek (L) 5812 High Commercial
211 PARADISE BAKERY & CAFÉ 1006 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
212 PARADISE CAFÉ 26061 LA PAZ ROAD San Juan Creek (L) 5812 High Commercial
213 PAUL'S PANTRY 27409 BELLOGENTE San Juan Creek (L) 5812 High Commercial
214 PEPPINO'S ITALIAN RESTAURANT 27782 VISTA DEL LAGO C25 San Juan Creek (L) 5812 High Commercial
215 PF CHANG'S CHINA BISTRO 800 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
216 PICCOLINO RISTORANTE PIZZERIA 28731 LOS ALISOS BOULEVARD 3 San Juan Creek (L) 5812 High Commercial
217 PICK UP STIX 26861 TRABUCO ROAD D San Juan Creek (L) 5812 High Commercial
218 PIZZA DUDE 28181 MARGUERITE PARKWAY 25 San Juan Creek (L) 5812 High Commercial
219 PIZZA HUT #24518 25098 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
220 QUIZNO'S CLASSIC SUBS 25800 JERONIMO ROADE 401A San Juan Creek (L) 5812 High Commercial
221 QUIZNO'S CLASSIC SUBS 28601 MARGUERITE PARKWAY A2 San Juan Creek (L) 5812 High Commercial
222 RICE GARDEN 25872 MUIRLANDS BOULEVARD San Juan Creek (L) 5812 High Commercial
223 RIPTIDE SUSHI 27741 CROWN VALLEY PARKWAY San Juan Creek (L) 5812 High Commercial
224 ROCCOS PIZZERIA 27741 CROWN VALLEY PARKWAY 313 San Juan Creek (L) 5812 High Commercial
225 ROCKY'S CHICKEN 24001 VIA FABRICANTE  901 San Juan Creek (L) 5812 High Commercial
226 ROUND TABLE PIZZA 25290 MARGUERITE PARKWAY C,D San Juan Creek (L) 5812 High Commercial
227 ROYAL DONUTS & BURGERS 24501 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
228 RUBINO'S PIZZA (1) 26012 MARGUERITE PARKWAY L San Juan Creek (L) 5812 High Commercial
229 RUBIO'S BAJA GRILL (1) 555 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
230 RUBIO'S BAJA GRILL (2) 25482 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
231 RUBY'S DINER 258 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
232 S & B FOODS 28000 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
233 SABATINO 23032 ALICIA PARKWAY San Juan Creek (L) 5812 High Commercial
234 SADDLEBACK LANES COFFEE SHOP 25402 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
235 SALVATORE CUCINA ITALIANO 27001 LA PAZ ROAD 390 San Juan Creek (L) 5812 High Commercial
236 SAMURAI SUSHI 27230 LA PAZ ROAD I San Juan Creek (L) 5812 High Commercial
237 SANTORA'S PIZZA SUBS & WINGS 28251 MARGUERITE PARKWAY 1 San Juan Creek (L) 5812 High Commercial
238 SARKU JAPAN 1002 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
239 SASHIMI 28771 LOS ALISOS BOULEVARD D-4 San Juan Creek (L) 5812 High Commercial
240 SAXBYS COFFEE 26861 TRABUCO ROAD G San Juan Creek (L) 5812 High Commercial
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241 SCOTTS DONUTS 27500 MARGUERITE PARKWAY 3 San Juan Creek (L) 5812 High Commercial
242 SHABU-SHABU SUSHI 28201 MARGUERITE PARKWAY 9 San Juan Creek (L) 5812 High Commercial
243 SHIN SUSHI 26002 MARGUERITE PARKWAY C San Juan Creek (L) 5812 High Commercial
244 SIAM CUISINE 27001 LA PAZ ROAD 100 San Juan Creek (L) 5812 High Commercial
245 SKIMMERS 25290 MARGUERITE PARKWAY E San Juan Creek (L) 5812 High Commercial
246 SOUTHERN CALIFORNIA PIZZA 25102 MARGUERITE PARKWAY A San Juan Creek (L) 5812 High Commercial
247 STARBUCKS 26137 LA PAZ ROAD A San Juan Creek (L) 5812 High Commercial
248 STARBUCKS COFFEE 27702 CROWN VALLEY PARKWAY E4 San Juan Creek (L) 5812 High Commercial
249 STARBUCKS COFFEE 28391 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
250 STARBUCKS COFFEE 28171 MARGUERITE PARKWAY 28 San Juan Creek (L) 5812 High Commercial
251 STARBUCKS COFFEE 27680 MARGUERITE PARKWAY C San Juan Creek (L) 5812 High Commercial
252 STARBUCKS COFFEE 26342 OSO PARKWAY 104 San Juan Creek (L) 5812 High Commercial
253 STARBUCKS COFFEE #580 24012 ALICIA PARKWAY San Juan Creek (L) 5812 High Commercial
254 SUBWAY #21305 26861 TRABUCO ROAD F San Juan Creek (L) 5812 High Commercial
255 SUBWAY #21372 28251 MARGUERITE PARKWAY E San Juan Creek (L) 5812 High Commercial
256 SUBWAY #25389 28815 LOS ALISOS BOULEVARD A San Juan Creek (L) 5812 High Commercial
257 SUBWAY #30206 24000 ALICIA PARKWAY 7 San Juan Creek (L) 5812 High Commercial
258 SUBWAY #30579 27680 MARGUERITE PARKWAY 4A San Juan Creek (L) 5812 High Commercial
259 SUBWAY #31613 23052 ALICIA PARKWAY E San Juan Creek (L) 5812 High Commercial
260 SUBWAY #3358 26002 MARGUERITE PARKWAY D San Juan Creek (L) 5812 High Commercial
261 SUBWAY #33612 26342 OSO PARKWAY 101 San Juan Creek (L) 5812 High Commercial
262 SUPER SUPPERS 26342 OSO PARKWAY 102 San Juan Creek (L) 5812 High Commercial
263 SUSHI AND ROLL 27620 MARGUERITE PARKWAY F San Juan Creek (L) 5812 High Commercial
264 SUSHI PLANTATION 28621 MARGUERITE PARKWAY B2 San Juan Creek (L) 5812 High Commercial
265 SUSHI ZONE 28251 MARGUERITE PARKWAY A San Juan Creek (L) 5812 High Commercial
266 TACO BELL #3073 26631 TRABUCO ROAD San Juan Creek (L) 5812 High Commercial
267 TACO BELL #5513 26171 LA PAZ ROAD San Juan Creek (L) 5812 High Commercial
268 TACO FACTORY 25380 MARGUERITE PARKWAY F San Juan Creek (L) 5812 High Commercial
269 TEAVANA 638 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
270 TERRACE GRILL (MVCC) 26200 COUNTRY CLUB DRIVE San Juan Creek (L) 5812 High Commercial
271 THAI NAKORN RESTAURANT 25482 MARGUERITE PARKWAY 102 San Juan Creek (L) 5812 High Commercial
272 TIJUANA GILLIES 23962-2 ALICIA PARKWAY San Juan Creek (L) 5812 High Commercial
273 TOGOS AND BASKIN ROBBINS #3048 25276 MARGUERITE PARKWAY San Juan Creek (L) 5812 High Commercial
274 TOGO'S EATERY 27702 CROWN VALLEY PARKWAY F2 San Juan Creek (L) 5812 High Commercial
275 TORTILLA FLATS 27792 VISTA DEL LAGO San Juan Creek (L) 5812 High Commercial
276 VERSACHEE 27741 CROWN VALLEY PARKWAY 221 San Juan Creek (L) 5812 High Commercial
277 VIE DE FRANCE BAKERY & CAFE 25 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
278 VILLA PIZZA OF THE NORTHWEST 1004 THE SHOPS AT MISSION VIEJO San Juan Creek (L) 5812 High Commercial
279 WABA GRILL 25800 JERONIMO ROAD 401B San Juan Creek (L) 5812 High Commercial
280 WEN'S DONUTS 28251 MARGUERITE PARKWAY G San Juan Creek (L) 5812 High Commercial
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281 WETZEL'S PRETZELS 594 THE SHOPS AT MISSION VIEJO A San Juan Creek (L) 5812 High Commercial
282 WIENERSCHNITZEL #553 27200 LA PAZ ROAD San Juan Creek (L) 5812 High Commercial
283 WINEWORKS FOR EVERYONE 26342 OSO PARKWAY 103 San Juan Creek (L) 5812 High Commercial
284 YAMA SUSHI & GRILL 27782 VISTA DEL LAGO C22 San Juan Creek (L) 5812 High Commercial
285 YAS MEDITERRANIAN EATERY 25098 MARGUERITE PARKWAY D San Juan Creek (L) 5812 High Commercial
286 YOGURTLAND 27741 CROWN VALLEY PARKWAY 209 San Juan Creek (L) 5812 High Commercial
287 ZENKO SUSHI 28892 MARGUERITE PARKWAY 190 San Juan Creek (L) 5812 High Commercial
288 SHOOTERS 28752 MARGUERITE PARKWAY 9 San Juan Creek (L) 5813 High Commercial
289 MISSION MEDICAL PHARMACY 27800 MEDICAL CENTER ROAD 99 San Juan Creek (L) 5912 High Commercial
290 OSO MEDICAL PHARMACY 26902 OSO PARKWAY 160 San Juan Creek (L) 5912 High Commercial
291 AAA CARPET CLEANING SVC 26778 AVENIDA SHONTO Aliso Creek (J) 7217 High Commercial
292 STEAMWAY CARPET CLEANING 23362 MADERO  ROAD J Aliso Creek (J) 7217 High Commercial
293 AAA CARPET & FLOORING (1) 23321 LA GLORIETA F San Juan Creek (L) 7217 High Commercial
294 AAA CARPET & FLOORING (2) 27401 LOS ALTOS BOULEVARD San Juan Creek (L) 7217 High Commercial
295 ALLEN'S CARPET CLEANING 26712 VIA LINARES San Juan Creek (L) 7217 High Commercial
296 AL'S CARPET CARE SVC 26462 AMBIA San Juan Creek (L) 7217 High Commercial
297 BLUE PACIFIC 23461 VIA BURRIANA San Juan Creek (L) 7217 High Commercial
298 CARPET TECH 26036 MALAGA LANE San Juan Creek (L) 7217 High Commercial
299 COAST CARPET CLEANING 23272 EAGLE San Juan Creek (L) 7217 High Commercial
300 KOIT WATER DAMAGE & RUG CLNG 23052 ALICIA PARKWAY 189H San Juan Creek (L) 7217 High Commercial
301 KOIT WATER DAMAGE & RUG CLNG (1) 21625 BOGARRA San Juan Creek (L) 7217 High Commercial
302 PARADISE CARPET CLEANERS 27681 MILANO WAY San Juan Creek (L) 7217 High Commercial
303 QWIK DRY CUSTOM CARPET CARE 26571 ESTANCIERO DRIVE San Juan Creek (L) 7217 High Commercial
304 SANI-TECH CARPET MAINTENANCE 26652 AVENIDA DESEO San Juan Creek (L) 7217 High Commercial
305 BEE-BE-GONE 22821 VIA SANTA ROSA Aliso Creek (J) 7342 High Commercial
306 SOLO TERMITE CONTROL & REPAIR 23392 MADERO ROAD H Aliso Creek (J) 7342 High Commercial
307 BEE MAN TBD San Juan Creek (L) 7342 High Commercial
308 CVS SVC PEST TERMITE CONTROL 23881 VIA FABRICANTE  517 San Juan Creek (L) 7342 High Commercial
309 QUALITY CARE TERMITE CONTROL 26072 MERIT CIRCLE San Juan Creek (L) 7342 High Commercial
310 ROBERTS EXTERMINATING CO 21996 ANTIGUA San Juan Creek (L) 7342 High Commercial
311 TERMITE EXPRESS 23052 ALICIA PARKWAY H-244 San Juan Creek (L) 7342 High Commercial
312 UNISYS CORPORATION 25725 JERONIMO  ROAD Aliso Creek (J) 7373 High Commercial
313 AUTO INTERIORS-MISSION VIEJO 25651 TALADRO CIRCLE E Aliso Creek (J) 7532 High Commercial
314 CALIBER COLLISION CENTER 25712 TALADRO CIRCLE H Aliso Creek (J) 7532 High Commercial
315 MIKE'S AUTO TOPS & UPHOLSTERY 25701 TALADRO CIRCLE D Aliso Creek (J) 7532 High Commercial
316 AUTO BODY EXPRESS 24002 VIA FABRICANTE 506 San Juan Creek (L) 7532 High Commercial
317 HI CALIBER COLLISION CENTER 23761 VIA FABRICANTE  A San Juan Creek (L) 7532 High Commercial
318 KENNY'S AUTO UPHOLSTERY 28570 MARGUERITE PARKWAY 104 San Juan Creek (L) 7532 High Commercial
319 MISSION VIEJO AUTO COLLISION 23812 VIA FABRICANTE  A2 San Juan Creek (L) 7532 High Commercial
320 PRESTIGE AUTO COLLISION INC. 23726 VIA FABRICANTE San Juan Creek (L) 7532 High Commercial
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321 THRASHER AUTOMOTIVE 23854 VIA FABRICANTE  F4 San Juan Creek (L) 7532 High Commercial
322 COLLINS MUFFLER & HITCH CO 25721 OBRERO DRIVE C Aliso Creek (J) 7533 High Commercial
323 AMERICAS TIRE COMPANY 24512 ALICIA  PARKWAY Aliso Creek (J) 7534 High Commercial
324 BYMAR TIRE BRAKE 25631 TALADRO CIRCLE Aliso Creek (J) 7534 High Commercial
325 PHILLIPS TIRE 23761 VIA FABRICANTE Aliso Creek (J) 7534 High Commercial
326 ALLEN TIRE CO #8 23854 VIA FABRICANTE  E2 San Juan Creek (L) 7534 High Commercial
327 AMERICAN TIRE & BRAKE 23652 VIA FABRICANTE San Juan Creek (L) 7534 High Commercial
328 AMERICAS TIRE COMPANY 28592 MARGUERITE PARKWAY San Juan Creek (L) 7534 High Commercial
329 GOODYEAR ADVANCE TIRE & SVC 25502 MARGUERITE PARKWAY San Juan Creek (L) 7534 High Commercial
330 GLAS-WELDERS 26861 TRABUCO ROAD E128 San Juan Creek (L) 7536 High Commercial
331 HANSON'S AUTO GLASS 24662 CAVERNA San Juan Creek (L) 7536 High Commercial
332 WINDSHIELD DOCTOR 28641 MARGUERITE PARKWAY C-5 San Juan Creek (L) 7536 High Commercial
333 ANGEL'S EL TORO TRANSMISSION 23255 MADERO ROAD B101 Aliso Creek (J) 7537 High Commercial
334 AUTO TRANSMISSION 25741 OBRERO DRIVE D Aliso Creek (J) 7537 High Commercial
335 MISSION VIEJO TRANSMISSION 27210 LA PAZ ROAD J San Juan Creek (L) 7537 High Commercial
336 A & C GERMAN AUTO REPAIR 23253 MADERO ROAD A112 Aliso Creek (J) 7538 High Commercial
337 ABLE TRANSMISSION & RADIATOR 23720 VIA FABRICANTE Aliso Creek (J) 7538 High Commercial
338 ACCU AUTO SVC 23253 MADERO ROAD A104 Aliso Creek (J) 7538 High Commercial
339 ACTION AUTOMOTIVE 23761 VIA FABRICANTE  C Aliso Creek (J) 7538 High Commercial
340 AUTO TECHNICS 25761 OBRERO DRIVE Aliso Creek (J) 7538 High Commercial
341 AUTOCARE EXPERTS 23662 VIA FABRICANTE  A Aliso Creek (J) 7538 High Commercial
342 BOB MC KRAY PERFORMANCE 25672 TALADRO CIRCLE F Aliso Creek (J) 7538 High Commercial
343 BOGART AUTOMOTIVE 25712 TALADRO CIRCLE A Aliso Creek (J) 7538 High Commercial
344 BRAD'S AUTOMOTIVE 25721 OBRERO DRIVE G Aliso Creek (J) 7538 High Commercial
345 DEPENDABLE SERVICES & SALES 25761 OBRERO DRIVE C Aliso Creek (J) 7538 High Commercial
346 DRIVELINES 25651 TALADRO A Aliso Creek (J) 7538 High Commercial
347 ELITE MOTORS INC 23725 VIA FABRICANTE  F Aliso Creek (J) 7538 High Commercial
348 EXPRESS AUTOMOTIVE SVC 25761 OBRERO DRIVE A Aliso Creek (J) 7538 High Commercial
349 FIVE STAR AUTOMOTIVE 25741 OBRERO DRIVE A Aliso Creek (J) 7538 High Commercial
350 FREEWAY TIRE SVC 25741 OBRERO DRIVE B Aliso Creek (J) 7538 High Commercial
351 G & A AUTOMOTIVE 25761 OBRERO DRIVE G Aliso Creek (J) 7538 High Commercial
352 GERMAN CAR GARAGE CORP 23720 VIA FABRICANTE  A Aliso Creek (J) 7538 High Commercial
353 HAYDEN AUTO WORKS 25721 TALADRO CIRCLE Aliso Creek (J) 7538 High Commercial
354 HIGHWAY FIVE AUTO 25761 OBRERO DRIVE F Aliso Creek (J) 7538 High Commercial
355 IMPORT AUTOWORKS 25741 OBRERO DRIVE F Aliso Creek (J) 7538 High Commercial
356 IMPORT SPECIALTIES 25651 TALADRO CIRCLE C Aliso Creek (J) 7538 High Commercial
357 JAPANESE CAR SPECIALTIES INC 25672 TALADRO CIRCLE H Aliso Creek (J) 7538 High Commercial
358 JERRYS GARAGE 23761 VIA FABRICANTE Aliso Creek (J) 7538 High Commercial
359 KEITH'S AUTO 25761 OBRERO DRIVE E Aliso Creek (J) 7538 High Commercial
360 LARRY'S INDEPENDENT SVC 23253 MADERO ROAD A108 Aliso Creek (J) 7538 High Commercial
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361 LENEHAN RESEARCH 22721 LA QUINTA DRIVE Aliso Creek (J) 7538 High Commercial
362 MIKE'S AUTOMOTIVE 25741 OBRERO DRIVE G Aliso Creek (J) 7538 High Commercial
363 MISSION VIEJO MOTORS 25781 OBRERO DRIVE Aliso Creek (J) 7538 High Commercial
364 MUSTANGS & AMERICAN CLASSICS 23632 VIA FABRICANTE  H Aliso Creek (J) 7538 High Commercial
365 ORANGE COUNTY AUTO SHOP 25652 TALADRO CIRCLE H Aliso Creek (J) 7538 High Commercial
366 ORANGE COUNTY PERFORMANCE 25721 OBRERO DRIVE A Aliso Creek (J) 7538 High Commercial
367 PURRFECT AUTO SERVICE 23255 MADERO ROAD  B109 Aliso Creek (J) 7538 High Commercial
368 RAMONA TIRE  27865 SANTA MARGARITA PARKWAY Aliso Creek (J) 7538 High Commercial
369 SAVON AUTO SVC 23253 MADERO ROAD A116 Aliso Creek (J) 7538 High Commercial
370 TIM'S AUTO SERVICE 25741 OBRERO DRIVE E Aliso Creek (J) 7538 High Commercial
371 VW REPAIR 25721 OBRERO DRIVE F Aliso Creek (J) 7538 High Commercial
372 A M AUTO ELECTRICAL & A/C 25800 JERONIMO ROAD 601 San Juan Creek (L) 7538 High Commercial
373 A TO Z AUTOMOTIVE 23672 VIA FABRICANTE San Juan Creek (L) 7538 High Commercial
374 AAA COMPLETE AUTO CARE 27913 CENTER  DRIVE A San Juan Creek (L) 7538 High Commercial
375 ACADEMY AUTOMOTIVE 23854 VIA FABRICANTE  G1 San Juan Creek (L) 7538 High Commercial
376 ACCURATE AUTO REPAIR 23854 VIA FABRICANTE  G4 San Juan Creek (L) 7538 High Commercial
377 ACTION AUTOMOTIVE 23991 ALICIA PARKWAY San Juan Creek (L) 7538 High Commercial
378 ADVANCED TECH 27210 LA PAZ ROAD P San Juan Creek (L) 7538 High Commercial
379 ALICIA FOREIGN CAR SERVICE INC. 24002 VIA FABRICANTE  505 San Juan Creek (L) 7538 High Commercial
380 AUTOBAHN WEST 25800 JERONIMO ROAD 401 San Juan Creek (L) 7538 High Commercial
381 BRITISH CLASSIC CAR RESTORATION 23891 VIA FABRICANTE San Juan Creek (L) 7538 High Commercial
382 BRITISH PERFORMANCE 25800 JERONIMO ROAD 200 San Juan Creek (L) 7538 High Commercial
383 ECONO LUBE N TUNE 25902 EL PASEO San Juan Creek (L) 7538 High Commercial
384 EURO PERFORMANCE WORLD 26566 GUADIANA San Juan Creek (L) 7538 High Commercial
385 EUROTECH 24002 VIA FABRICANTE  504 San Juan Creek (L) 7538 High Commercial
386 M B CLASS MOTORS 25752 EL PASEO C San Juan Creek (L) 7538 High Commercial
387 MIDAS AUTO SYSTEMS EXPERTS 27220 LA PAZ ROAD M San Juan Creek (L) 7538 High Commercial
388 MOUNTAIN VIEW TIRE 25752 EL PASEO A San Juan Creek (L) 7538 High Commercial
389 PRECISION MANUFACTURING 23891 VIA FABRICANTE  618 San Juan Creek (L) 7538 High Commercial
390 PROAUTO CARE 26371 AVERY PARKWAY San Juan Creek (L) 7538 High Commercial
391 PROCARE 76 AUTOMOTIVE 27271 TRABUCO ROAD San Juan Creek (L) 7538 High Commercial
392 PRO-CARE AUTO 27220 LA PAZ ROAD B San Juan Creek (L) 7538 High Commercial
393 PSP PERFORMANCE 24002 VIA FABRICANTE  507 San Juan Creek (L) 7538 High Commercial
394 R K ENGINE & AUTOMOTIVE 28752 MARGUERITE PARKWAY San Juan Creek (L) 7538 High Commercial
395 RAMONA TIRE OF MISSION VIEJO #8 27210 LA PAZ ROAD A San Juan Creek (L) 7538 High Commercial
396 RICHARD'S MOBILE RV REPAIR 23992 VIA LA CORUNA San Juan Creek (L) 7538 High Commercial
397 ROSSI AUTO REPAIR 24002 VIA FABRICANTE 511 San Juan Creek (L) 7538 High Commercial
398 SADDLEBACK AUTOMOTIVE 27220 LA PAZ ROAD H San Juan Creek (L) 7538 High Commercial
399 SOLELY BMW 23854 VIA FABRICANTE  G2 San Juan Creek (L) 7538 High Commercial
400 SOUTH COUNTY BRAKE & AUTO SVC 25800 JERONIMO ROAD 200B San Juan Creek (L) 7538 High Commercial
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401 TECHNICAL AUTO REPAIR 25800 JERONIMO  ROAD 100 San Juan Creek (L) 7538 High Commercial
402 TONY'S GARAGE 24002 VIA FABRICANTE  510 San Juan Creek (L) 7538 High Commercial
403 MOBIL #18-836 25502 JERONIMO ROAD Aliso Creek (J) 7539 High Commercial
404 MISSION VIEJO TIRE EMPORIUM 25800 JERONIMO  ROAD 602 San Juan Creek (L) 7539 High Commercial
405 BEACON BAY AUTO WASH 23156 LOS ALISOS BOULEVARD Aliso Creek (J) 7542 High Commercial
406 HIGHTOWER DETAILING 24586 VANESSA DRIVE Aliso Creek (J) 7542 High Commercial
407 AAA CAR WASH 27903 CENTER DRIVE San Juan Creek (L) 7542 High Commercial
408 CLAUDE ENTERPRISES INC 26202 SANZ San Juan Creek (L) 7542 High Commercial
409 AUTO TECH 20/20 25761 OBRERO DRIVE D Aliso Creek (J) 7549 High Commercial
410 M & M SMOG 23253 MADERO ROAD 114 Aliso Creek (J) 7549 High Commercial
411 A A TOWING SVC 25800 JERONIMO ROAD 200B San Juan Creek (L) 7549 High Commercial
412 A TERRIFIC TINT 28570 MARGUERITE PARKWAY 107 San Juan Creek (L) 7549 High Commercial
413 E Z SMOG CHECK 27220 LA PAZ ROAD D San Juan Creek (L) 7549 High Commercial
414 EXECU-TINT 28362 MARGUERITE PARKWAY 7 San Juan Creek (L) 7549 High Commercial
415 GRC PERFORMANCE 23854 VIA FABRICANTE  F San Juan Creek (L) 7549 High Commercial
416 JIFFY LUBE NO. 1053 27240 LA PAZ ROAD San Juan Creek (L) 7549 High Commercial
417 MIKE'S ADVANCED AUTO CARE 24002 VIA FABRICANTE 512 San Juan Creek (L) 7549 High Commercial
418 OILMAX TEN MINUTE OIL CHANGE 25800 JERONIMO ROAD 300 San Juan Creek (L) 7549 High Commercial
419 PREMIER AUTOMOTIVE 24002 VIA FABRICANTE  509 San Juan Creek (L) 7549 High Commercial
420 SPEEDY SMOG 27913 CENTER DRIVE B San Juan Creek (L) 7549 High Commercial
421 SOUTH COAST CENTRAL VACUUM 28362 MARGUERITE PARKWAY 11 San Juan Creek (L) 7629 High Commercial
422 EL TORO LAWN MOWER REPAIRS 23632 VIA FABRICANTE  E Aliso Creek (J) 7699 High Commercial
423 MOORE'S 23362 MADERO ROAD Aliso Creek (J) 7699 High Commercial
424 OHM SWEET OHM 25675 TALADRO CIRCLE D Aliso Creek (J) 7699 High Commercial
425 ORANGE COUNTY WATERCRAFT & ATV 25675 TALADRO CIRCLE H Aliso Creek (J) 7699 High Commercial
426 AMERICAN SLIDING DOOR 28362 MARGUERITE PARKWAY San Juan Creek (L) 7699 High Commercial
427 G T BUSINESS SYSTEMS INC 28362 MARGUERITE PARKWAY 10 San Juan Creek (L) 7699 High Commercial
428 LA BELLE'S VACUUM REPAIR 23381 VIA FABRICANTE 502 San Juan Creek (L) 7699 High Commercial
429 RICKS MACHINE SHOP 24002 VIA FABRICANTE  506 San Juan Creek (L) 7699 High Commercial
430 T & G SERVICES 27111 MANZANO San Juan Creek (L) 7699 High Commercial
431 ARROYO TRABUCO GOLF COURSE 26772 AVERY PARKWAY San Juan Creek (L) 7992 High Commercial
432 CASTA DEL SOL GOLF COURSE 27601 CASTA DEL SOL ROAD San Juan Creek (L) 7992 High Commercial
433 CASTA DEL SOL RECREATION CENTER #1 27651 CASTA DEL SOL ROAD San Juan Creek (L) 7997 High Commercial
434 CASTA DEL SOL RECREATION CENTER #2 24351 VIA ALBENIZ San Juan Creek (L) 7997 High Commercial
435 MISSION VIEJO COUNTRY CLUB 26200 COUNTRY CLUB DRIVE San Juan Creek (L) 7997 High Commercial
436 MISSION VIEJO SWIM AND RAQUET 26211 TIERRA CIRCLE San Juan Creek (L) 7997 High Commercial
437 SADDLEBACK DRIVING RANGE 28000 MARGUERITE PARKWAY San Juan Creek (L) 7999 High Commercial
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C-10.2.2 Authorized Inspector Designations 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
C-10.2.4 Water Pollution Complaint Hotline 
C-10.2.5 Spill Response Procedures 
C-10.2.6 Water Pollution Incident Summary 
C-10.2.7 Enforcement Summary 
C-10.2.8 Case Summary 

C-10.3 Illicit Connections 
C-10.4 Source Investigations 
C-10.5 Training and Outreach 

C-10.5.1 Training 
C-10.5.2 Outreach 

C-10.6 ID/IC Program Modifications 
Section C-11, Water Quality Monitoring 

C-11.0 Water Quality Monitoring 
C-11.1 Introduction 
C-11.2 Water Quality Monitoring Program Modifications 
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Acronyms 
 

303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC California Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
F&G California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 
HOA Homeowner’s Association 
HWI Hazardous Waste Inspector 
IC Incident Commander 
ID/IC Illegal Discharge/Illicit Connection 
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IPM Integrated Pest Management 
IRWD Irvine Ranch Water District 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NC Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC County of Orange 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCSD Orange County Sanitation District 
OES Office of Emergency Services 
PDSD Planning & Development Services Department 
PFRD Public Facilities & Resources Department 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWC Public Works Crew 
PWD Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
RWQCB Regional Water Quality Control Board 
SA Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD San Diego 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR Spill Responder 
SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
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TAC Technical Advisory Committee 
TMDL Total Maximum Daily Load 
UCI  University of California, Irvine 
UHWM Uniform Hazardous Waste Manifest 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
WURMP  Watershed Urban Runoff Management Plan 
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GLOSSARY  
 

1993 DAMP  
A document required under the First Term Permits issued by the Santa Ana and San 
Diego Regional Boards.  This document is the principal policy and guidance document 
for the countywide NPDES Stormwater Program. 

 
2000 DAMP 

An updated version of the 1993 DAMP.  Submitted in draft form as the proposed plan for 
the 2000 Report of Waste Discharge submittal. 

 
2003 DAMP 
 The final, updated version of the 1993 DAMP which was submitted in draft form 

in 2000 as the proposed plan for the 2000 Report of Waste Discharge (2000 
DAMP).  This document incorporates the Third Term Permit requirements and is 
the principal policy and guidance document for the countywide NPDES 
Stormwater Program. 

 
Annual Progress Reports 

The NPDES Permits require the submittal of an Annual Progress Report to the 
Regional Board and EPA on November 15th of each year.   

 
Best Management Practice (BMP) 
 Best practical and economically achievable measures to control the addition of 

pollutants to the waters of the United States through the application of pollution 
control practices, technologies, processes, siting criteria, operating methods, or 
other alternatives.  

 

Clean Water Act and Amendments 
 The Federal Pollution Control Act (Public Law 92-500), as amended (33 U.S.C. 

1251 et seq.).  Federal regulation mandating a National Pollutant Discharge 
Elimination System permit for discharges into the Waters of the United States.  
The goals of the act are to restore and maintain the chemical, physical and 
biological integrity of the nation’s waters. 

 
First Term Permits 

The Regional Boards issued Municipal Stormwater Permits No. CA 8000180 and No. 
CA 0108740 to the Permittees in 1991 for the period from 1991 – 1996.  

 
General Construction Permit 

 The NPDES general permit for stormwater discharges associated with 
construction activity.  SWRCB Order No. 99-08 DWQ, NPDES General Permit 
No. CAS000002 or its subsequent replacement. 
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General Industrial Permit 

The NPDES general permit for stormwater discharges associated with industrial 
activity.  SWRCB Order No. 97-03 DWQ, NPDES General Permit No. CAS000001 
or its subsequent replacement. 

 

Illegal Discharge 
 Any discharge to a municipal separate storm sewer that is not composed entirely 

of stormwater and that is not covered by an NPDES permit or identified in the 
NPDES Stormwater permit as an allowed discharge. 

 

Illicit Connection 
 Any man-made conveyance or drainage system, pipeline, conduit, inlet or outlet, 

through which the discharge of any pollutant to the stormwater drainage system 
occurs or may occur.   

 
Implementation Agreement 
The agreement underpinning County and city cooperation which establishes the 
responsibilities of each Permittee and a funding mechanism for the shared costs of 
the Program. 

 
 Local Implementation Plan (LIP)/Jurisdictional Urban Runoff Management Plan 

(JURMP) 
The Permittee specific document that details how the stormwater programs 
within the DAMP are implemented within their local jurisdictions 
(synonymously referred to as a LIP in the Santa Ana Region and a JURMP within 
the San Diego Region). 

   
Maximum Extent Practicable 
 To the maximum extent possible, taking into account equitable consideration of 

synergistic, additive and competing factors; including, but not limited to, gravity 
of the problem, fiscal feasibility, public health risks, societal concerns and social 
benefits. 

 
National Pollutant Discharge Elimination System (NPDES) Municipal Stormwater 

Permit 
 A provision of the CWA, section 402, that identifies municipal 
stormwater as a point source subject to regulation under the NPDES Permits.   

 
 
 

GLOSSARY (cont’d) 
 
NPDES Stormwater Program 
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 The program designed by the Orange County Permittees for compliance with the 
NPDES permits. 

 
Permittees 

The cities of Aliso Viejo, Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana 
Point, FountainValley, Fullerton, Garden Grove, Huntington Beach, Irvine, 
Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, La Habra, La 
Palma, Lake Forest, Los Alamitos, Mission Viejo, Newport Beach, Orange, 
Placentia, Rancho Santa Margarita, San Clemente, San Juan Capistrano, Santa 
Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba Linda; the 
County of Orange; and the Orange County Flood Control District and any 
subsequently incorporated cities that become subject to the NPDES permit.  Each 
Permittee is individually responsible for the implementation of the program 
elements within its jurisdiction. 

  
Permittee Committee 

 The committee made up of a representative from each of the Permittees that 
provides the overall guidance for the NPDES Stormwater Program.  

 
Point Source 

 Any discernable, confined, and discrete conveyance, including any conduit pipe, 
ditch, channel, sewer, tunnel, vessel, or other floating craft from which pollutants 
are or may be discharged. 

 
Principal Permittee 

The County of Orange is the Permittee designated with the responsibility to 
manage the NPDES Municipal Stormwater Program on behalf of the Permittees.     
 

Regional Water Quality Control Boards 
The Santa Ana and San Diego Regional Water Quality Control Boards are agencies that 
implement and enforce Clean Water Act Section 402(p) NPDES permit requirements, and 
are issuers and administrators of these permits on behalf of EPA within Orange County. 

 
Report of Waste Discharge (ROWD) 

 Constitutes the application to the RWQCB for the Third Term NPDES permit.  
The ROWD presents the compilation of data from the current and previous 
permit terms and describes the proposed plan for future activities. 
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Santa Ana Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for 
Orange County from the northern Los Angeles County border southward to 
approximately El Toro Road.  The Permittees in the Santa Ana Regional Water 
Quality Control Board jurisdiction include the County of Orange, the Orange 
County Flood Control District and the twenty six (26) incorporated cities of 
Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Fountain Valley, Fullerton, 
Garden Grove, Huntington Beach, Irvine, La Habra, La Palma, Laguna Hills, 
Laguna Woods, Lake Forest, Los Alamitos, Newport Beach, Orange, Placentia, 
Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba 
Linda.   

 
San Diego Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for 
Orange County from approximately El Toro Road down southward to the San 
Diego County border.  The Permittees in the San Diego Regional Water Quality 
Control Board jurisdiction include the County of Orange, the Orange County 
Flood Control District and the eleven (11) incorporated cities of Aliso Viejo, Dana 
Point, Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, 
Mission Viejo, Rancho Santa Margarita, San Clemente, and San Juan Capistrano.   

 
Second Term Permits 

The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 1996 
Santa Ana Region CAS0108740 and San Diego Region CAS618030, which 
covered the time period from 1996-2002. 

 
State Water Resources Control Board 

 State agency that sets statewide policy for the nine Regional Water Quality 
Control Boards. 

 
Total Maximum Daily Loads (TMDL) 
 A written, quantitative analysis and plan for attaining and maintaining water 

quality standards in all seasons for a specific waterbody and pollutant. 
 

Third Term Permits 
The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 2002  
Santa Ana Region Order No. R8-2002-0010 and San Diego Region Order No. R9-
2002-0002, which covers the time period from 2002-2007. 

 

Water Quality Planning Process 
 Systematic and detailed evaluation of the impacts of urban water quality on 
beneficial uses to determine or validate that actual impairments exist that warrant 
corrective action. 
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Acronyms 
 

303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC California Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
F&G California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 
HOA Homeowner’s Association 
HWI Hazardous Waste Inspector 
IC Incident Commander 
ID/IC Illegal Discharge/Illicit Connection 
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IPM Integrated Pest Management 
IRWD Irvine Ranch Water District 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NC Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC County of Orange 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCSD Orange County Sanitation District 
OES Office of Emergency Services 
PDSD Planning & Development Services Department 
PFRD Public Facilities & Resources Department 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWC Public Works Crew 
PWD Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
RWQCB Regional Water Quality Control Board 
SA Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD San Diego 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR Spill Responder 
SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
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TAC Technical Advisory Committee 
TMDL Total Maximum Daily Load 
UCI  University of California, Irvine 
UHWM Uniform Hazardous Waste Manifest 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
WURMP  Watershed Urban Runoff Management Plan 
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1993 DAMP  
A document required under the First Term Permits issued by the Santa Ana and San 
Diego Regional Boards.  This document is the principal policy and guidance document 
for the countywide NPDES Stormwater Program. 

 
2000 DAMP 

An updated version of the 1993 DAMP.  Submitted in draft form as the proposed plan for 
the 2000 Report of Waste Discharge submittal. 

 
2003 DAMP 
 The final, updated version of the 1993 DAMP which was submitted in draft form 

in 2000 as the proposed plan for the 2000 Report of Waste Discharge (2000 
DAMP).  This document incorporates the Third Term Permit requirements and is 
the principal policy and guidance document for the countywide NPDES 
Stormwater Program. 

 
Annual Progress Reports 

The NPDES Permits require the submittal of an Annual Progress Report to the 
Regional Board and EPA on November 15th of each year.   

 
Best Management Practice (BMP) 
 Best practical and economically achievable measures to control the addition of 

pollutants to the waters of the United States through the application of pollution 
control practices, technologies, processes, siting criteria, operating methods, or 
other alternatives.  

 

Clean Water Act and Amendments 
 The Federal Pollution Control Act (Public Law 92-500), as amended (33 U.S.C. 

1251 et seq.).  Federal regulation mandating a National Pollutant Discharge 
Elimination System permit for discharges into the Waters of the United States.  
The goals of the act are to restore and maintain the chemical, physical and 
biological integrity of the nation’s waters. 

 
First Term Permits 

The Regional Boards issued Municipal Stormwater Permits No. CA 8000180 and No. 
CA 0108740 to the Permittees in 1991 for the period from 1991 – 1996.  

 
General Construction Permit 

 The NPDES general permit for stormwater discharges associated with 
construction activity.  SWRCB Order No. 99-08 DWQ, NPDES General Permit 
No. CAS000002 or its subsequent replacement. 
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General Industrial Permit 

The NPDES general permit for stormwater discharges associated with industrial 
activity.  SWRCB Order No. 97-03 DWQ, NPDES General Permit No. CAS000001 
or its subsequent replacement. 

 

Illegal Discharge 
 Any discharge to a municipal separate storm sewer that is not composed entirely 

of stormwater and that is not covered by an NPDES permit or identified in the 
NPDES Stormwater permit as an allowed discharge. 

 

Illicit Connection 
 Any man-made conveyance or drainage system, pipeline, conduit, inlet or outlet, 

through which the discharge of any pollutant to the stormwater drainage system 
occurs or may occur.   

 
Implementation Agreement 
The agreement underpinning County and city cooperation which establishes the 
responsibilities of each Permittee and a funding mechanism for the shared costs of 
the Program. 

 
 Local Implementation Plan (LIP)/Jurisdictional Urban Runoff Management Plan 

(JURMP) 
The Permittee specific document that details how the stormwater programs 
within the DAMP are implemented within their local jurisdictions 
(synonymously referred to as a LIP in the Santa Ana Region and a JURMP within 
the San Diego Region). 

   
Maximum Extent Practicable 
 To the maximum extent possible, taking into account equitable consideration of 

synergistic, additive and competing factors; including, but not limited to, gravity 
of the problem, fiscal feasibility, public health risks, societal concerns and social 
benefits. 

 
National Pollutant Discharge Elimination System (NPDES) Municipal Stormwater 

Permit 
 A provision of the CWA, section 402, that identifies municipal 
stormwater as a point source subject to regulation under the NPDES Permits.   
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GLOSSARY (cont’d) 

 
NPDES Stormwater Program 
 The program designed by the Orange County Permittees for compliance with the 

NPDES permits. 
 

Permittees 
The cities of Aliso Viejo, Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana 
Point, FountainValley, Fullerton, Garden Grove, Huntington Beach, Irvine, 
Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, La Habra, La 
Palma, Lake Forest, Los Alamitos, Mission Viejo, Newport Beach, Orange, 
Placentia, Rancho Santa Margarita, San Clemente, San Juan Capistrano, Santa 
Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba Linda; the 
County of Orange; and the Orange County Flood Control District and any 
subsequently incorporated cities that become subject to the NPDES permit.  Each 
Permittee is individually responsible for the implementation of the program 
elements within its jurisdiction. 

  
Permittee Committee 

 The committee made up of a representative from each of the Permittees that 
provides the overall guidance for the NPDES Stormwater Program.  

 
Point Source 

 Any discernable, confined, and discrete conveyance, including any conduit pipe, 
ditch, channel, sewer, tunnel, vessel, or other floating craft from which pollutants 
are or may be discharged. 

 
Principal Permittee 

The County of Orange is the Permittee designated with the responsibility to 
manage the NPDES Municipal Stormwater Program on behalf of the Permittees.     
 

Regional Water Quality Control Boards 
The Santa Ana and San Diego Regional Water Quality Control Boards are agencies that 
implement and enforce Clean Water Act Section 402(p) NPDES permit requirements, and 
are issuers and administrators of these permits on behalf of EPA within Orange County. 

 
Report of Waste Discharge (ROWD) 

 Constitutes the application to the RWQCB for the Third Term NPDES permit.  
The ROWD presents the compilation of data from the current and previous 
permit terms and describes the proposed plan for future activities. 

 

0035250



 

Orange County Stormwater Program  November 15, 2008 
DAMP Appendix C, Acronyms 

GLOSSARY (cont’d) 
 
Santa Ana Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for 
Orange County from the northern Los Angeles County border southward to 
approximately El Toro Road.  The Permittees in the Santa Ana Regional Water 
Quality Control Board jurisdiction include the County of Orange, the Orange 
County Flood Control District and the twenty six (26) incorporated cities of 
Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Fountain Valley, Fullerton, 
Garden Grove, Huntington Beach, Irvine, La Habra, La Palma, Laguna Hills, 
Laguna Woods, Lake Forest, Los Alamitos, Newport Beach, Orange, Placentia, 
Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba 
Linda.   

 
San Diego Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for 
Orange County from approximately El Toro Road down southward to the San 
Diego County border.  The Permittees in the San Diego Regional Water Quality 
Control Board jurisdiction include the County of Orange, the Orange County 
Flood Control District and the eleven (11) incorporated cities of Aliso Viejo, Dana 
Point, Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, 
Mission Viejo, Rancho Santa Margarita, San Clemente, and San Juan Capistrano.   

 
Second Term Permits 

The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 1996 
Santa Ana Region CAS0108740 and San Diego Region CAS618030, which 
covered the time period from 1996-2002. 

 
State Water Resources Control Board 

 State agency that sets statewide policy for the nine Regional Water Quality 
Control Boards. 

 
Total Maximum Daily Loads (TMDL) 
 A written, quantitative analysis and plan for attaining and maintaining water 

quality standards in all seasons for a specific waterbody and pollutant. 
 

Third Term Permits 
The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 2002  
Santa Ana Region Order No. R8-2002-0010 and San Diego Region Order No. R9-
2002-0002, which covers the time period from 2002-2007. 

 

Water Quality Planning Process 
 Systematic and detailed evaluation of the impacts of urban water quality on 
beneficial uses to determine or validate that actual impairments exist that warrant 
corrective action. 
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Executive Summary from the City of San Juan Capistrano 
PEA 2007-08 

 
OVERVIEW OF THE PROGRAM EFFECTIVENESS ASSESSMENT & THE 
ORANGE COUNTY STORMWATER PROGRAM 
 
This document was prepared by the City of San Juan Capistrano to meet the 
requirements of the Third Term NPDES Permits that was issued by the San 
Diego Regional Water Quality Control Board to the County of Orange, the 
Orange County Flood Control District (OCFCD) and the incorporated cities of 
Orange County (collectively referred to as Permittees).   
 
The MS4 Permits that was issued by the Board is: 
 
San Diego Regional Board 
Order No.  NPDES No.  Date Adopted 
R9-2002-0001 CAS0108740  February 13, 2002 
 
The Permittees in the San Diego Regional Water Quality Control Board 
jurisdiction include the County of Orange, the Orange County Flood Control 
District and the eleven (11) incorporated cities of Aliso Viejo, Dana Point, Laguna 
Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, Mission Viejo, 
Rancho Santa Margarita, San Clemente and San Juan Capistrano. 
 
The MS4 Permits require a Program Effectiveness Assessment (Appendix C of 
the 2003 DAMP) to be submitted annually to the Regional Boards that describes 
the specific activities the Permittees have undertaken on an annual basis to 
comply with the MS4 Permit requirements.  The PEA also allows the Permittees 
an opportunity to update its Local Implementation Plans to better fully explain 
new developments in its storm water quality programs.  Further discussion 
regarding the objectives of the PEA are in the Introduction , Section C-1. 
 
The City of San Juan Capistrano has developed a PEA that provides a written 
account of the activities that the City has undertaken and the City is undertaking 
to meet the requirements of the Third Term Permit and make an improvement in 
urban water quality.  In developing this PEA, the City has utilized its Local 
Implementation Plan as the foundation for its assessment, and as a result, the 
PEA contains numerous references to it. 
 
The PEA is part of the 2003 DAMP, the County-wide Storm Water Program 
document that contains model program guidance that was developed through a 
collaborative effort among all the Permittees, including the City, as well as 
interested agencies, organizations and the public. 
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The 2003 DAMP consists of the following appendices: 
 Appendix A - The Local Implementation Plans developed by the Permittees  
 Appendix B – Education, Training and Outreach Component 
 Appendix C – Program Effectiveness Assessment Component 
 Appendix D – Watershed Components 
 
The PEA consists of eleven (12) distinct program elements (based upon the first 
twelve sections of the City’s LIP) that provide summaries of City efforts in those 
program elements. 
 
The City of San Juan Capistrano continues its solid commitment to the 
stormwater program at every level.  The city’s leadership continues its support of 
staff’s actions for compliance with the NPDES permit and protection of its natural 
resources and the environment.  City staff have been involved in local, watershed 
and regional efforts to educate, develop programs and material and enforce the 
NPDES permit. 
 
The community, residents and businesses, in San Juan Capistrano have 
embraced the regulations and have been very supportive of the cause and 
showing their care for the environment, which has been a great success story.    
 
The city has been committing adequate funding resources for compliance with 
the NPDES permit.  Currently, general fund and sewer funds have been the only 
sources of funds used for this program.  The city is looking into other potential 
sources and determining legal issues related to this issue and necessary actions 
to be able to generate other sources of funding.  The city continues to participate 
in grant applications for various possible stormwater related projects.  The city is 
part of the South Orange County Integrated Regional Water Management Plan.  
The city participated in the past reporting year in the Prop 50 process, where we 
were successful in securing funds for urban runoff reductions. The funds secured 
last year to develop an arundo eradication plan were used this year to map all of 
South Orange County for invasive plants.  The mapping was completed and the 
plan should be completed and update provided in PEA 2007-08.   This year, the 
city participated in the Prop 40 grant by participating in the SEEP, 
Smart/Edgescape Evaluation Program, with the other South County cities.  This 
program in San Juan Capistrano will develop a demonstration project at city hall 
with plant and irrigation system, promoting urban runoff reduction and providing 
an educational aspect to it.  
 
The city has not revised this past reporting year its legal authority as current code 
has provided adequate authority for enforcement of the current NPDES permit.  
The city will be revising the municipal code to provide compliance with the State 
WDR requirements, dealing with sanitary sewer overflows (SSOs) and Fat, oil 
and Grease, FOG, and developing a compliance program.  This program will 
support the NPDES permit in providing another control mechanism to prevent 
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bacteria from SSOs from reaching San Juan Creek.  The city has budgeted 
additional funds to provide incentives for existing restaurants with no grease 
interceptors to install them as will be required.  The City will provide updates on 
the adoption of the FOG ordinance in PEA 08-09.  No sewer spills took place in 
FY 07-08.  All food facilities were inspected monthly to verify that grease 
interceptors were maintained regularly.  
 
The City’s municipal program has been effective.  Staff are regularly trained and 
audited for compliance with the stormwater program.  Contractors are provided 
with the requirements of the program as part of their contracts and are spot 
checked for compliance.  The city continues to promote the Stormwater Hotline 
on all its publications and on the website.  The city has been aggressively 
implementing an Integrated Pest Management Program in order to reduce the 
use of fertilizer, pesticides and herbicides.  The program appears to be heading 
in the right direction and staff are monitoring performance in order to keep 
program successful.  The city has a very successful solid waste and recycling 
program and anti-litter campaign, in addition to enforcement.  Various new 
recycling programs have been implemented during the reporting year.  All catch 
basins were inspected during the reporting year, and any needing maintenance 
received it.  Maintenance include verifying that catch basin stenciling 
requirements are met.   
The city installed STREAMHAWK catch basin screens, made of street sweeper 
bristles, at various locations in the city where debris, mostly leaves are an issue, 
and at some locations where trash/debris/sediments are an issue.  The City has 
been monitoring the effectiveness of the screens.  The city plans on installing a 
series of these screens on some of the city streets where we have deciduous 
trees.  The city continues to educate the public on proper disposal of used oil and 
household hazardous waste, and has held e-waste collection events.  All facilities 
and programs have been regularly inspected for compliance.  The city will 
continue operating this program as is with no apparent need for modification.  
The City adopted a Sustainability Charter this year, and a Green Building 
program.  Both of these promote a healthy environment and promote the 
protection of the creeks and the ocean.  The city also continues to work with the 
neighboring cities on regional programs to help improve the environmental 
conditions of the creeks, through water conservation, Low Impact Development 
and reduction of urban runoff. 
 
The city’s Public education program has been and continues to be its strongest 
and most effective tool. Regular and continuous outreach to the community, via 
bi-weekly newspaper environmental articles, bi-annual residential newsletter and 
business newsletter, flyers, brochures, events such as annual Earth day event 
and the creek cleanup event, have kept the residents and the businesses aware 
of the rules and regulations.  This is supported by public interaction and 
education as part of the various inspections performed by city staff.   The city 
continues to participate in regional events, such as the Dana Point Ocean 
Institute Kids Watershed academy and the Kids water Festival.  Presence at city 
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events with an educational booth has been very effective as regular interaction 
with the public has provided recognition and a constant reminder in a positive 
way not in an enforcement way of “the environmental” message. 
 
Outreach to the Hispanic population in the community is on a steady pace.  All 
the county publications have been translated into Spanish, and most of the city 
developed material have been bi-lingual.  The city continues to develop its own 
material and distributing it to the public.  The city’s website remains a powerful 
tool to get the word out and sharing the resources to the public. The website is 
regularly maintained and updated.  In this fiscal year, the city revamped the 
website, including an environmental web section. The city worked this year with 
the neighboring cities of Dana Point, San Clemente and South Coast water 
district for a large HOA water forum, that took place in August 07.  The event is 
an educational event targeting Board members, property manager and 
landscape contractors.  The group called the Tri-cities water group met monthly 
to plan the event and ways to partner for water conservation and urban runoff 
reduction programs.   
 
New development and redevelopment has been implemented as defined in the 
city’s LIP.  There was a reduction in the number of projects in the city in this year.  
The city has posted the WQMP template on the city’s website and help 
developers and engineers understand how to fill it and compliance with the city’s 
requirement.  The City’s Design Advisory Board continues to be an excellent 
meeting place with developers to discuss requirements in the beginning of the 
process and to explain the need for compliance.   
The city required all new food facilities to include an internal oil/grease  retention 
units.  In addition grease diapers for vents were required.  These diapers prevent 
grease buildup on roofs.  All new developments were required to include drought 
tolerant and smart timers to reduce urban runoff. 
The city required this year all new developments to include covered trash 
enclosures to prevent trash from leaving the enclosures.  Any modification to 
existing enclosures required to cover them as well.  No modifications are 
proposed to the program at this time as it appears that the process is working 
smoothly.  The city continues to discuss water quality with other agencies doing 
work in the city, such as Caltrans and Capo Unified School District, CUSD.  
Caltrans was required to submit a conceptual WQMP for Ortega Highway 
widening, and other possible partnership projects are being discussed.   The city 
developed a creek buffer ordinance and was supported by the Open Space 
committee and the Planning commission, and will be adopting it in the upcoming 
year.  This ordinance is to provide water quality benefits to the creeks. 
 
The city continues to consider all grading sites and large commercial sites priority 
projects during construction.  Weekly inspections during the rainy season are 
provided.  All new projects are required to have a pre-construction meeting to 
discuss water quality requirements and to go over erosion and sediment control 
measures.  All inspectors have received regular training during the year, that 
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include classroom style training and field trips.  Regular spot check on projects 
are performed by the NPDES coordinator throughout the year to verify 
compliance.  All projects over 1 acre are required to provide a proof of NOI and a 
WDID # before issuance of grading permit.  The program has been on track with 
no need for any modification. 
 
The existing development program has received a concentrated and coordinated 
effort from the city.  The city inspects all industrial facilities annually.  High priority 
commercial facilities were inspected throughout the year, and follow up 
inspections were done as needed.  The city also inspects all food facilities 
monthly in addition to the County Health inspections.  This inspection is to verify 
that grease interceptors are being maintained adequately to prevent sewage 
overflows.   Also, the city has been aggressively dealing with outdoor oil/grease 
storage units.  This effort is significant as it eliminate the outdoor spillage that 
could end up in the storm drain.  All shopping centers were inspected for trash 
and litter compliance, and property management companies educated on the 
need for compliance with minimum BMPs.  A targeted regular inspection and 
field meetings with shopping centers property managers helped relay the 
importance of BMP implementation.  During the past year, the residential and 
HOA program received regular education, and will be receiving concentrated 
bacteria prevention outreach in the upcoming year.  In addition, the City held in 
partnership with the Tri-Cities the H20 for HOA workshop that was attended by 
HOA Board members, Property managers and contractors.  The workshop 
covered water conservation and stormwater issues, in addition to general 
education on environmental programs.  No changes are recommended for this 
program during this report. 
 
Illegal Discharge/Illicit connection:  no significant illegal discharge or illicit 
connection were identified during the year.  All notifications and complaints were 
responded to adequately. 
 
The city continues to partner with the county of Orange in the Water quality 
monitoring program.  Whenever the county contacts the city for any potential 
exceedence, the city performs an investigation to identify the source diligently. 
The city was not able to identify sources of exceedences notified of this year.    
 
The City of San Juan Capistrano believes that it has an effective Storm Water 
Quality Program based upon the results of the Program Effectiveness 
Assessment to date.  Future improvement is possible in any well-orchestrated 
program; therefore, the modifications to the program that are proposed within the 
PEA will make improvements to the program.  Further, as science determines the 
effectiveness of particular BMPs, adjustments to the BMPs will be made under 
the “maximum extent practicable” approach. 
 
 
 

0035257



 

Orange County Stormwater Program  November 15, 2008 
DAMP Appendix C, Acronyms 

City of San Juan Capistrano 
Stormwater Quality Program Highlight FY 07-08 

 
Adoption of a sustainability Charter 
Adoption of a Green Building Program 
Adopted a water conservation ordinance with an emphasis on urban runoff 
reduction. 
Development of a creek buffer ordinance and approval by Open Space 
Committee and Planning Commission.  Adoption will take place in FY 08-09 
Participation in a variety of Countywide committees. 
Chairing the San Juan creek Watershed Committee meetings 
Active member in the South County Tri-cities committee, and participate in the 
H20 for HOA workshop, hosted by the city of San Juan Capistrano. 
Held a Regional Earth Day event 
Held an annual Creek Cleanup event 
Participated in the Leadership Academy to educate the Public on various 
programs. 
Held 2 e-waste collection events. 
Participated in 2 compost giveaways events 
Installed catch basin screens throughout the city 
Inspected all food facilities monthly 
Inspected all industrial facilities 
Inspected most commercial facilities 
Established a Sharps recycling collection event 
Participated in the Dana Point Ocean Institute Kids Watershed Academy 
Participated in the Irvine Water Festival 
Developed and completed a LID demonstration project at city hall, as part of the 
Consolidated Grant program-Prop 40 Smart Timer Edgescape Evaluation 
Program (SEEP).  The project include smart timers, native and drought tolerant 
plants, 2 dry creek beds, removal of concrete sidewalk and replacement with 
rubberized sidewalk that allows infiltration and other sustainable features. 
Continued the promotion of used oil collection events 
Retrofited a city trash enclosure with a roof structure, and required 6 projects to 
retrofit existing enclosures with a solid roof structure. 
Made a presentation to the Capistrano Unified School District’s board, on behalf 
of the South County cities, educating them on the importance of compliance with 
the stormwater regulations, water conservation and recycling.  Board directed 
staff to work with the cities, and very positive results have already taken place.  A 
citywide recycling program was implemented.  A partnership on auditing school 
facilities for reduction of urban runoff and water conservation has taken place.  
The City hopes that more partnerships will take place in the upcoming year with 
CUSD. 
Mailed an educational flyer with a sprinkler key to all postal accounts in the city, 
educating the public on the importance of reducing and eliminating urban runoff, 
overspray and to conserve water. 
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PROGRAM EFFECTIVENESS ASSESSMENT 
 
The Program Effectiveness Assessment (PEA) is to assist the Permittees in evaluating the 
effectiveness of their respective Local Implementation Plans as well as the Principal Permittee in 
evaluating the overall effectiveness of the Drainage Area Management Plan (DAMP).  The 
results of the assessments will allow the Permittees to identify any program modifications that 
may be necessary. 
 
The PEA (DAMP Appendix C) has replaced the historical “Annual Progress Report 
Questionnaire” and will be filled out and submitted each year to the Regional Board by the cities, 
through the Principal Permittee, as city specific reports.  The County, as the Principal Permittee 
will then compile and analyze select portions of the city-specific reports on a watershed and/or 
countywide basis and report those findings to the Regional Board as a part of an overall 
assessment that will accompany the individual annual submittals. 
 
The information that the cities need to provide in order to complete the program effectiveness 
assessment is indicated in red.  
 
Since the Permittees are in their sixth year of program implementation, the instructions that are 
gray shaded are included to indicate where data and/or text may be added to allow for 
comparisons over the six-year period of the permit.   
 
C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) 
in order to better report to the Regional Boards the implementation and performance the 
Permittees’ stormwater quality programs.   
 
The objectives of the PEA are to: 
 
Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports;  
 
Provide for annual data analyses by which the City and the Principal Permittee can, on a 
jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  These 
analyses will allow for the comparison of subsequent evaluations as well as the identification of 
data gaps and/or trends;  
 
Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 
watershed and/or countywide level to each of the program components and used as an effective 
management tool in determining where modifications within the DAMP and/or Local 
Implementation Plan (LIP) may be necessary; and 
 
Provide a mechanism for the City to identify and report modifications that have or will be made 
to their LIP.   
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C-1.2 Background (LIP Section A-1.1) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  As a result of court decisions and the overriding need to clarify the stormwater 
permitting requirements, the CWA required the Environmental Protection Agency (EPA) to issue 
regulations to be effective by 1983 that included stormwater runoff from rainfall.  Congress 
passed a Clean Water Act Amendment in 1987, the Water Quality Act, which brought 
stormwater discharges into the NPDES Program.  EPA issued subsequent regulations on 
November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of 
Orange County (all three collectively referred to as Permittees) have obtained, renewed and 
complied with the following NPDES Stormwater Permits from the Santa Ana and San Diego 
Regional Water Quality Control Boards (subsequently referred to as the Santa Ana Board, the 
San Diego Board or collectively as the Regional Boards):      
 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 
8000180   

July 1990 90-38 CA 
0108740  

July 1990

Second  
(1996-
2002) 

96-31 CAS618030 March 
1996 

96-03 CAS010874
0  

August 
1996 

Third  
(2002-
2008) 

R8-2002-
0010  

CAS618030  January 
2002 

R9-2002-
0001 

CAS010874
0  

February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-
based water quality planning processes to complement existing jurisdictional and countywide 
processes.  The program update also addressed the necessary reconciliation of two Permits 
which, for the first time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to 
include model programs and templates for the LIP (also termed Jurisdictional Urban Runoff 
Management Programs (JURMP) in the San Diego Regional Board Third Term Permit), which 
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will assist the Permittees in implementing the program within their individual jurisdiction as well 
as recognize the differences between the two sets of permit requirements.   
 
This annual progress report covers the period from July 1, 2007 to June 30, 2008 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the 
Third Term Permit.  
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C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section 2.1) 
 
This section addresses the City’s implementation of the program management elements of its 
LIP.  Program management activities conducted by the City of San Juan Capistrano involve the 
following activities: 
 
Coordination with the Principal Permittee and other Permittees on continued program 
development through the 2003 DAMP; common program implementation (such as monitoring, 
public education and watershed programs); and a commitment of funding to shared budgets 
under the Implementation Agreement; Coordination with internal City departments to implement 
the LIP;  Preparing, approving and tracking shared cost budgets prepared by the Principal 
Permittee and individual cost budgets prepared by the City; and Data management and 
compliance reporting based on common practices specified in the 2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section 2.2) 
 
The City hosts and chairs the San Juan Creek watershed committee meetings. 
 
In order to coordinate effectively with the Principal Permittee, the City of San Juan Capistrano 
has designated NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name Ziad Mazboudi Nasser Abbaszadeh 
Title Senior Civil Engineer Public Works Director/City 

Engineer 
Department Public Works Public Works 
Address 32400 Paseo Adelanto, San 

Juan Capistrano, CA 92675 
32400 Paseo Adelanto, San Juan 
Capistrano, Ca 92675 

E-mail Address zmazboudi@sanjuancapistrano.
org 

nabbaszadeh@sanjuancapistrano
.org 

 
 No changes.    
 
The General Permittee Committee meets eleven times per year.   The City of San Juan 
Capistrano had representatives at the following meetings: 
    

Meeting Date Attended 
July 26, 2007  
August 23, 2007  
September 27, 2007  
October 25, 2007  
December 20, 2007  
January 24, 2008  
February 28, 2008  
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March 27, 2008  
April 24, 2008  
May 22, 2008  
June 26, 2008  

 
In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc Vector Control  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    

 
 
C-2.3 City Internal Coordination (LIP Section 2.3) 
 
The responsibilities of City departments for the internal coordination of LIP activities are 
detailed in LIP Table A- 2.2  
 
No modification proposed for FY 2008-09  
 
No LIP revisions.     
 
C-2.4 Fiscal Analysis (LIP Section 2.4) 
 
The Fiscal Analysis includes the following: 
 

• The City’s expenditures for the previous fiscal year; 
• The City’s budget for the current fiscal year; and 
• A description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of San 
Juan Capistrano.  The tables below report costs that include the costs of Permittee operations and 
contracted services. 
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Capital Costs 
 
Capital costs include any capital expended for each one of the DAMP elements.  This would 
consist of any land, large equipment, and structures.  
 
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of 
keeping equipment and facilities in working order.  
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C-2.5  Program Management Modifications 
 
 
 
The modifications that will be made to the Plan Management section of the City’s LIP include 
the following: 
 
no program management modifications are being proposed.   
 
no LIP revisions   
 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 
LIP Program Elements FY 2007-

08Costs 
Projected FY, 
2008-09 Costs 

Public Projects - BMPs   132,600.00 120,000.00 

Construction BMPs for Public Construction Projects   45,000.00 40,000.00 

Other Capital Projects / Major Equipment Purchases   122,000.00 50,000.00 

Totals 299,600 210,000 
 
OPERATION AND MAINTENANCE COSTS 
LIP Program Elements FY 2007-08 

Costs 
Projected FY, 
2008-09 Costs 

Supportive of Program Administration (LIP Section 2.0) 358,000.00 375,000.00 

Municipal Activities (LIP Section 5.0) Trash & Debris 
Control (formerly "Litter Control") 

19,000.00 20,000.00 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

149,600.00 180,000.00 

Municipal Activities (LIP Section 5.0) Street Sweeping 139,000.00 145,000.00 

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation) 

9,500.00 10,000.00 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

105,000.00 108,000.00 

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

68,000.00 70,000.00 
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Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection 

5,000.00 7,000.00 

Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0) 

0.00 0.00 

Requiring Construction BMPs (Supportive of Plan Check 
& Inspection) (LIP Section 8.0) 

0.00 0.00 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

89,000.00 95,000.00 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Investigations 

0.00 0.00 

Agency Contribution to Regional Program 99,417.00 100,000.00 

Totals 1,041,517 1,110,000 
 
FUNDING SOURCES 
LIP FUNDING SOURCES Costs Projected FY2008-09 

Costs 
General Fund 60% 60% 
Utility Tax/Charges % % 
Separate Utility Billing Item % % 
Gas Tax % % 
Sepcial Restricted Fund % % 
 - Sanitation Fee 40% 40% 
 - Benefit Assessment % % 
 - Fleet Maintenance Fund % % 
 - Community Services Fund % % 
 - Water Fund 0% % 
 - Sewer & Storm Drain Maintenance 
Fee 

% % 

 - Others % % 
TOTALS 100% 100% 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section 3.1) 
 
This Section provides information on the approach taken by the City of San Juan Capistrano in 
developing its LIP.  This Section also discusses a number of studies that the City is participating 
in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section 3.2) 
 
The complexity of the Third Term permits has necessitated the development of a LIP in order to 
provide for a city-specific plan within the broader policy and program framework of the 2003 
DAMP.  The LIP focuses predominantly on the jurisdictional implementation of the model 
pollution prevention-oriented programs detailed in the 2003 DAMP and was completed and 
provided to the RWQCB in 2003.  
 
The 2003 DAMP will be revised and submitted by the Principal Permittee as the proposed plan 
for the Report of Waste Discharge toward the end of the permit term.  The City LIP, however, is 
intended to be a more dynamic document plan that will be evaluated on at least an annual basis 
by the City or as directed by the Regional Board.  Proposed revisions to the LIP Plan 
Development Section are identified in Section C-3.5<Aliso Creek Permittees Watershed 
Permittees ONLY use: Section C-3.6>. 
 
C-3.3    BMP Effectiveness Investigations (LIP Section 3.5) 
 
 
 
An important element of the City’s LIP is the implementation of additional and/or refinement of 
BMPs to complement the DAMP based jurisdictional program.  The tables that follow list the 
BMPs implemented during the reporting period.   
 
Only City owned and operated BMPs that were implemented during the reporting period, for 
which evaluations are being conducted, should be reported on. 
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 Initiated in FY 
2007-08 

Completed in FY 
2008-08 

Projected 
completion in FY 
2008-09 

San Juan Creek - Structural BMPs 
- Constructed wetlands 

   

San Juan Creek - Structural BMPs 
- Sand filters 

   

San Juan Creek - Structural BMPs 
- Disinfection systems 

   

San Juan Creek - Structural BMPs 
- Catch Basin Inserts 

   

San Juan Creek - Structural BMPs 
- Others 

   

San Juan Creek - Litter Control 
BMPs - Screens 

   

San Juan Creek - Litter Control 
BMPs - Booms 

   

San Juan Creek - Litter Control 
BMPs - In-Line Retrofits (eg 
CDS units) 

   

San Juan Creek - Litter Control 
BMPs - Others 

   

San Juan Creek - Non-Structural 
BMPS - Public Awareness Survey

   

San Juan Creek - Non-Structural 
BMPS - Others 

   

 
* Please provide a copy of the survey and the results. 
 
Watershed Type of BMP Manufacturer   

(if applicable) 
Number 
Implemented 

Type of 
Analysis 

Report 
Completed 

San Juan 
Creek 

     

 
C-3.4 Improvements in Stormwater Science (LIP Section 3.4) 
 
The City of San Juan Capistrano did not participate in any studies:  
 
C-3.6 Plan Development modifications 
 
no plan development modifications will be made to the City’s LIP.   
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section 4.4) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section 4.2) 
 
No revisions were made to the City of San Juan Capistrano’s water quality ordinance during this 
reporting period. 
 
 
No revisions were made to the City’s Water quality ordinance during this reporting period     
 
C-4.3 Legal Authority Modifications  (LIP section 4.3) 
 
The program modifications that will be made to the Legal Authority section of the City’s LIP 
include the following: 
 
Unless required by the new NPDES permit, there are no legal authority modifications proposed 
for next reporting year.      
 
No revisions to the LIP.    
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section 5.1) 
 
This section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1  Overall Program Management (LIP Section 5.1.1) 
 
The City adopted a sustainability charter with commitment from city council to protect the 
environment in all decisions made.  The Open Space committee directed staff to develop a 
"creek buffer" ordinance to help provide environmental benefits to the creek through control of 
development along the creeks. 
 
Through the submittal of an Organization chart (LIP Exhibit A-5.1), the City of San Juan 
Capistrano identified which Department(s) were responsible for the implementation of this 
stormwater program element.   
 
During the reporting period, no changes were made to the Organization chart. 
 
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
5.2) 
 
No changes in city facilities during reporting year 
 
The City has developed a watershed-based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary  
 

Municipal Facility Types Total Number of Facilities 
Municipal Waste Facilities - Active or Closed 
Municipal Landfills 

0 

Municipal Waste Facilities - Publicly Owned 
Treatment Facilities 

0 

Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer 
Facilities 

0 

Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing 
and Treating Sweage Sludge 

0 

Municipal Waste Facilities - Hazardous Waste 
Treatment, Disposal, and Recovery Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary 0 
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Landfills 
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities 
- Airfields (Landside Operations) 

0 

Other Municipal Owned and/or Operated Facilities 
- Parks and Cemeteries 

23 

Other Municipal Owned and/or Operated Facilities 
- Public Buildings (Police, Fire, Libraries, etc.) 

4 

Other Municipal Owned and/or Operated Facilities 
- Stadiums 

0 

Other Municipal Owned and/or Operated Facilities 
- Stables 

1 

Other Municipal Owned and/or Operated Facilities 
- Boat/Shipping Yards 

0 

Other Municipal Owned and/or Operated Facilities 
- Animal Shelters/Services 

0 

Other Municipal Owned and/or Operated Facilities 
- Public Parking Facilities 

7 

Other Municipal Owned and/or Operated Facilities 
- Other Facilities Identified by the Municipality 

19 

 
 There was no change to the number of fixed facilities or field programs from the past year.    
 
Watershed Summary  

Sub-Category Facility Types Number of Municipal Facilities in 
Watershed 

San Clemente Coastal Streams - Active or Closed 
Municipal Landfills 

0 

San Clemente Coastal Streams - Publicly Owned 
Treatment Facilities 

0 

San Clemente Coastal Streams - Incinerators 0 
San Clemente Coastal Streams - Solid Waste 
Transfer Facilities 

0 

San Clemente Coastal Streams - Land Application 
Sites 

0 

San Clemente Coastal Streams - Sites for Disposing 
and Treating Sewage Sludge 

0 

San Clemente Coastal Streams - Hazardous Waste 
Treatment, Disposal, and Recovery Facilities 

0 

San Clemente Coastal Streams - Uncontrolled 
Sanitary Landfills 

0 

San Clemente Coastal Streams - Corporation Yards 0 
San Clemente Coastal Streams - Maintenance 
Yards 

0 
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San Clemente Coastal Streams - Storage Yards for 
Materials 

0 

San Clemente Coastal Streams - Airfields 
(Landside Operations) 

0 

San Clemente Coastal Streams - Parks and 
Cemeteries 

0 

San Clemente Coastal Streams - Public Buildings 
(Police, Fire, Libraries, etc.) 

0 

San Clemente Coastal Streams - Stadiums 0 
San Clemente Coastal Streams - Stables 0 
San Clemente Coastal Streams - Boat/Shipping 
Yards 

0 

San Clemente Coastal Streams - Animal 
Shelters/Services 

0 

San Clemente Coastal Streams - Public Parking 
Facilities 

0 

San Clemente Coastal Streams - Other Facilities 
Identified by the Municipality 

0 

San Juan Creek - Active or Closed Municipal 
Landfills 

0 

San Juan Creek - Publicly Owned Treatment 
Facilities 

0 

San Juan Creek - Incinerators 0 
San Juan Creek - Solid Waste Transfer Facilities 0 
San Juan Creek - Land Application Sites 0 
San Juan Creek - Sites for Disposing and Treating 
Sewage Sludge 

0 

San Juan Creek - Hazardous Waste Treatment, 
Disposal, and Recovery Facilities 

0 

San Juan Creek - Uncontrolled Sanitary Landfills 0 
San Juan Creek - Corporation Yards 1 
San Juan Creek - Maintenance Yards 0 
San Juan Creek - Storage Yards for Materials 0 
San Juan Creek - Airfields (Landside Operations) 0 
San Juan Creek - Parks and Cemeteries 23 
San Juan Creek - Public Buildings (Police, Fire, 
Libraries, etc.) 

4 

San Juan Creek - Stadiums 0 
San Juan Creek - Stables 1 
San Juan Creek - Boat/Shipping Yards 0 
San Juan Creek - Animal Shelters/Services 0 
San Juan Creek - Public Parking Facilities 7 
San Juan Creek - Other Facilities Identified by the 
Municipality 

19 
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 No change to the municipal inventory during the last reporting year.    
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal. 
 
Since there were no changes, the inventory and map on file remain the same.    
 
C-5.3    Prioritization of Sites (LIP Section 5.3) 
 
There was no change to the prioritization of the facilities during the reporting year. 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total Number of Facilities 

Number of mandatory high priority facilities 37 
Number of "Other" high priority facilities  
Number of medium priority facilities  
Number of low priority facilities 18 
Total Number of Facilities 55 

 
There were no changes to the prioritization of sites in FY 2007-08   
 
Watershed Summary  
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

San Juan Creek 37  18 55 
Total for all 
categories 

37  18 55 

 
There were no changes to the city's watershed summary in FY 2007-08   
 
The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual Progress Report submittal.   
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C-5.4   Model Maintenance Procedures (LIP Section 54) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. 
 
There were no changes to the BMP fact sheets during FY 2007-08   
 
C-5.5    Inspection (LIP Section 5.5) 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The City inspects the high priority fixed facilities and field programs annually, all medium sites 
once every two years, low priority sites once per permit cycle, and drainage facilities annually 
before the wet season and additional inspections as needed during the wet season. The number of 
inspections completed during the current reporting year is presented below:    
 
Jurisdictional Summary  
Municipal Facility Types Total Number 

of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills  
Municipal Waste Facilities - Publicly Owned Treatment Facilities  
Municipal Waste Facilities - Incinerators  
Municipal Waste Facilities - Solid Waste Transfer Facilities  
Municipal Waste Facilities - Land Application Sites  
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge  
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills  
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards  
Corporation Yards - Storage Yards for Materials 1 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

 

Other Municipal Owned and/or Operated Facilities - Parks and Cemetaries 23 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

4 

Other Municipal Owned and/or Operated Facilities - Stadiums  
Other Municipal Owned and/or Operated Facilities - Stables 1 
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Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards  
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services  
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 7 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

 

Total for all Categories 37 
 
There were no facilities requiring corrective actions during the past fiscal year.  Contractors and 
city staff have been implementing adequate BMPs at the various facilities.  The NPDES 
coordinator continues to spot check various sites and has found no corrective actions needed.      
 
Name of Field Program Number of Field Program Inspected 
Pest Control 1 
Tree Trimming 1 
Street Sweeping 1 
Sewer Maintenance 1 
Drainage Maintenance 1 
Street Maintenance 1 
Street Striping 1 
Concrete Maintenance 1 
Fire Hydrant flushing 1 
Total 9 
 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring Corrective 
Action 

Number of Re-inspections 
 

San Clemente Coastal 
Streams 

0 
 

0 

San Juan Creek 0 
 

0 

 
There were no facilities requiring corrective actions.  Staff have been following the adopted 
BMPs adequately and facilities conditions have been reflecting this improvement.       
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
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to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 
Programs with BMPs 
Fully Implemented 

Number of 
Facilities/Field 
Programs with BMPs 
Partially Implemented 

Number of 
Facilities/Field 
Programs With No 
BMPs  

San Juan Creek 46   
 
No corrective actions were required during FY 07-08    
 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
The city found no issues at its facilities requiring enforcement action.      
 
C-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment.        
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Juan Creek 0 

 
C-5.6    Education and Training (LIP Section 5.6) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
 
 
 
 
 
 

0035281



SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-9 November 14, 2008 
DAMP Appendix C-5 

 
Jurisdictional Summary 
Training Conducted by County Attended by City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

CASQA Training 04/29/08 
 

Building and 
Engineering 

Environmenta
l  

1 

Construction Site 
Inspection 

10-18-07 
 

Building and 
Engineering 

Environmenta
l 
/Building/PW 

5 

 
Training Conducted by City for City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

 
Inspectors and Code 
enforcement Officers 
NPDES training-
Enforcement 

7/12/07 
 

Building and 
Engineering 
 

 
 

9 
 

 
Inspectors and Code 
enforcement officers 
NPDES training 

08/08/07 
 

Building and 
Engineering 
 

 
 

9 
 

 
Industrial facilities 
inspection training 

07/18/07 
 

Building and 
Engineering 
 

 
 

4 
 

 
Annual field 
activities and fixed 
facilities BMPs 
training 

06/16/08 
 

Public Works  
 

 
 

22 
 

 
SSO response 
training  

11-29-07 
 

Public Works 
 

Field staff 
 

10 
 

 
SSO response 
training 

12-12-07 
 

Public Works 
 

water  
 

12 
 

 
SSO response 
training 

12-26-07 
 

Building and 
Engineering 
 

inspectors and 
code 
enforcement 
officers 
 

12 
 

 
As indicated above the City conducted/participated in 8 training sessions during the current 
reporting year.  These training sessions reached a total of 78 municipal staff.   
 

0035282



SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-10 November 14, 2008 
DAMP Appendix C-5 

Other training opportunities that the City participated in include the following:  
Title of 
Workshop or 
Training 

Date 
Attended 

Sponsoring 
Organization 

Staff 
Participated by 
providing a 
Presentation 

Name Department 

 
StormCon 
Conference 

8-19-07 to 
8-23-07 
 

Stormwater 
Management 
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
APWA Congress 

9-10-07 to 
9-12-08 
 

APWA 
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

San Diego 
County LID 
requirements 

2-25-08 
 

City of San 
Diego 
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

Code 
Enforcement 

1-23-08 
 

DRL Law 
Firm 
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
C-5.6.2    Education 
 
The City has conducted outreach to its fixed facilities, field programs, drainage facilities, 
contracted activities, and leased facilities within its jurisdiction to ensure that they are informed 
of their responsibilities.  This outreach has included efforts such as holding workshops, 
distribution of posters, fact sheets, and signage, etc.  A summary of the City’s outreach efforts is 
presented below. 
 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact 
Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

SJC employees Guidance 
Manual  

10 
 

new employees received as part of 
the new hiring process packet 

Municipal Employees 
NPDES educational 
presentation 

125 
 

Presentation and testing pre-and post 
presentation to all employees 

Caltrans erosion and 
sediment control measures 
inspector's manual 

9 
 

distributed during training session 

Que Pasa Employees 
environmental newsletter 

1500 
 

Monthly citywide environmental 
education newsletter 

Residential environmental 
newsletter 

20000 
 

Mailing to all postal accounts in the 
city, residential and businesses twice 
a year 

Business environmental 
newsletter 

4000 
 

Mailing to all businesses doing work 
in the city twice a year 

Total number of outreach   
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materials distributed 
during the current 
reporting year 

25644 

 
The City continues to prepare new material to promote environmental awareness to the 
community through the regular environmental newsletters both for residents and businesses.  
Instead of just concentrating on water quality, an overall environmental awareness and 
community understanding of how various environmental impacts affect the community, health 
and safety, kids have been returning good results.  More and more community members have 
been attending the various events and wanting a clean environment from pollutants to trash and 
litter to clean air.  Volunteers at the annual creek clean up event continue to increase and 
attendees share their concern for the environment and the need to do more.  Council continues to 
support the various environmental programs.    
 
Website 
 
The city's environmental website continues to be updated regularly and educational material 
included.  The general environmental awareness campaign continues to be helpful versus 
concentrating on water quality alone.  Recycling, integrated pest management, green building 
techniques, clean air quality issues are all included, and pages for residents, businesses and a 
Spanish page are regularly upadated.  All the new development requirement and material are 
included in the city's building and engineering page for developers to be able to download 
materials such as the city's WQMP template, city BMPs, etc.. 
Events such as Earth Day and the creek cleanup day are posted and invitation for speaker is 
always on the website.  
The City launched a new website this year that is easier to navigate for the public, and is in the 
process an intranet that will facilitate staff training.  
Jurisdictional Summary – Workshops 
 
Workshop Title Subject Date Target Audience Number of 

attendees 
 
Green Building 
and LID 

Low Impact 
development and 
green building 
 

10-24-06 
 

Planning 
Commission and 
general public 
 

40 
 

 
Green Building 
and LID 

Low impact 
development and 
green building 
 

1-16-07 
 

City Council and 
general public 
 

75 
 

 
Leadership 
Academy-
Environmental 
programs 

General 
education on 
citywide 
environmental 
programs 
 

4-30-07 
 

general public 
 

23 
 

 creek buffers and 8-7-06 Open Space 50 
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Creeks and water 
quality 

their benefits 
 

 committee 
 

 

 
Center for 
Universal Truth: 
organic dinner 
and 
environmental 
awareness 

Environmental 
programs in 
CSJC 
 

2-23-07 
 

Center for 
Universal truth 
congregation 
 

75 
 

 
Environmental 
awareness in SJC 

Environmental 
education 
covering water 
conservation, 
ipm, stormwater 
BMPS 
 

6-9-07 
 

Mission SJC 
Flower and 
Garden show 
attendees 
 

128 
 

 
The city included NPDES requirements in all contracts and provided contractors with the 
appropriate BMPs that are applicable to the contract.  Regular inspections have shown that 
contractors have been implementing the BMPs adequately and inclusion of the BMPs in their 
contract has been very useful.  The regular inspections by city staff have also been helpful in 
raising the awareness to the contractors in the importance of compliance in water quality 
regulations.   
 
 
 
 
C-5.7   Environmental Performance Report (LIP Section 5.7) 
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process.  This EPR process emphasizes: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports (see the Template EPR Form) are completed each year 
by the City from inspection forms for each inventoried municipal fixed facility, field program, 
and drainage facility.   
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C-5.8   Municipal Activities Program Modifications  
 
The program modifications that will be made to the Municipal Activities section of the City’s 
LIP included the following:  
 
No modifications proposed.   
 
no revisions to LIP  
 
 C-5.A  ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
 
C-5.A.1 Litter Control 
The City coordinates with CR&R, the city's solid waste hauler to provide special pick ups in 
areas of the city where excessive dumping has been identified.  In addition, the city held e-waste 
collection events throughout the year to reduce the amount of illegal dumping of electronics.  
The city continues to annually purchase recycling and trash containers for all parks. 
 
Indicate which of the following litter control programs, such as municipal litter ordinances, 
provision of public trash receptacles, periodic clean-up programs and/or “city beautification day” 
type events where a special effort is made to collect household trash.   
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
Others  
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The city continues to distribute and promote recycling and a litter free community.  Articles such 
as 'Where does litter come from: All of US" have raised the awareness that one should be more 
aware that litter sometimes can be the result of certain actions that might not include littering, 
such as keeping the lids off of the trash can, or use of polystyrene foam material that is just 
picked up by wind and end of as litter. 
The city had regular problems with illegal dumping in the low income housing area, but 
partnership with the property management firm, education, regular code enforcement patrol and 
making trash pick up schedule changes have shown a significant reduction in material dumped.  
Over the past year, the city partnered with Great opportunities,a non profit organization 
promoting environmentally friendly programs to maintain the low income area clean.  the city 
provided the group with plastic bags and dumpsters for 2 clean up events that were conducted.  
Future opportunities are being discussed for the upcoming year.  
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected during the reporting period is as follows: 
 
Weight in Tons 
80496 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 1650 
[B]Total Number of Catch Basins in City (#) 1200 
Total Number of Catch Basins Inspected (#) 1200 
[A]Total Number of Catch Basins Cleaned in 
City (#) 

78 

[P]Percentage of Catch Basins Cleaned (%) 6.5 
Total Volume of Material/Debris 
Removed<br/>(To convert subic yards to tons: 
use 1.55 tons per cubic yards of material) 

95 

Method of Material/Debris 
Removal:<br/>Vacuum Truck 

95 

Hand Crews 3 
Others 2 
 
Status of BMP Implementation 
 
Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance 
Staff - Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention -     
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Train Maintenance 
Staff - Conduct 
intermittent 
inspections 

   

Pollution Prevention - 
Train Maintenance 
Staff - Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least 
annually - Use 
vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least 
annually - Use 
manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least 
annually - Plug inlet 
during cleaning 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least 
annually - Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently 
as needed - Clean at 
pipeline gradient 
changes 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently 
as needed - Other 

 
 

 
 

 
 

 

Treatment Control - 
Clean dissipators as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Are there any dry weather sewer diversions in place 
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If yes, please provide information on the diversions. 
 
Date 
Started 

Channel 
Name 

Location of 
Diversion 

Costs For 
Diversion 
Setup 

Costs for 
Diversion per 
Gallon 

Amount of 
Flow Diverted 

      
 
 
Did you evaluate the need for additional drainage facility sewer diversions for dry weather flows 
within your jurisdiction? 

 
 
 
If yes, to the extent that you can, please provide the following information on the evaluation(s). 
 
Channel 
Name 

Location 
of 
Diversion 

Costs for 
Diversion 
Setup 

Costs for 
Diversion 
Per Gallon 

Amount of 
Flow 
Diverted 

Status 

      
 
 
 
 
 
 
 
 
Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer 
(if available) 

Number Implemented Type of Analysis 

San Juan 
Creek 

Installation of 
catch basin 
screen . 

Green Vision 
Partners- 
STREAMHAW
K 

14 Visual inspection and 
photo documentation.  
Prior to installation 
all catch basins were 
cleaned and results 
have been great.  No 
trash or debris have 
entered catch basins. 

San Juan 
Creek 

installation of 
trash 
StormFlo 
screen at 
Avenida 
Aeropuerto 
inlet 

Roscoe Moss 1 City added in FY 07-
08 a 
STREAMHAWK 
screen prior to device 
and downstream of 
device to assist for 
capturing overflow 
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material. 
none- regular visual 
inspection 

 
 
C-5.A.4 Catch Basin Stenciling  
 
Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-stenciled 
this reporting period 

125 7 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
 

Type of Application(s) Used % Used 
Spray Paint 0 
Curb Markers 100 
Heat Application 0 
Adhesives 0 
Others 0 
 
 
Phrase Used Yes/No 
No Dumping - Drains to Ocean  
 
The following organizations were used to perform stenciling.  
 
Volunteer/ Other Organization Number of Catch Basins 

They Re-Stenciled During 
the Reporting Period 

  
 
 
C-5.A.5 Street Sweeping            
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 

 
 
 
If yes, how did you consider pollutant removal effectiveness prior to the purchase of equipment 
or establishment of a new contract? 
 
 Considered 
Manufacturer Specifications  
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Technical Documents  
Other  
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum  
Brush assisted  
Regenerative Air 1 
Other  
 
Question Yes/No How Often By What Means 
 
Parking restrictions for street 
sweeping? 

 Daily Sign placement and 
enforced by deputy 
Sheriff 
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

 randomly  
 

 
Are streets inspected for sweeper 
effectiveness? 

 bi-monthly visual drive 
 

 
 
C-5.A.6 Household Hazardous Waste Collection  
 
Question Yes/No How Many Times Per Year 
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days? 

  

 
As the city has a Household Hazardous waste collection center within its limit, the city has not 
held many collection events.  This year, the city held an e-waste collection event, during which 
45,000 pounds of e-waste was collected.  The city promotes the proper disposal of household 
hazardous waste at all its public education events.  In addition, this year for Earth Day, the city 
partnered with the Orange County Waste Management Department and its Household Hazardous 
Waste division to have a booth at the event.  The city also has flyers promoting proper disposal 
of these materials, and use of alternate material. 
 
If yes, please also fill out the table below categorizing your waste.  
 
Category – Type of Waste Amount of Waste 

Collected (Pounds)
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Flammable & Poison - Flammable Solid/Liquid  
Flammable & Poison - Bulked Flammable Liquids  
Flammable & Poison - Oil-Based Paint  
Flammable & Poison - Poison (Excl aerosols)  
Flammable & Poison - Reactive & Explosive  
Acid - Inorganic Acid  
Acid - Organic Acid  
Base - Inorganic Acid  
Base - Organic Acid  
Oxidizer - Neutral Oxidizer  
Oxidizer - Organic Peroxides  
Oxidizer - Oxidizing Acid  
Oxidizer - Oxidizing Base  
PCB Containing - PCB Containing Paint  
PCB Containing - Other PCB Waste  
Aerosol - Corrosive Aerosols  
Aerosol - Flammable Aerosols  
Aerosol - Poison Aerosols  
Reclaimable - Antifreeze  
Reclaimable - Car Batteries  
Reclaimable - Fluorescent Bulbs  
Reclaimable - Latex Paint  
Reclaimable - Motor Oil/Oil Products  
Reclaimable - Oil Filters  
Reclaimable - Mercury (Metallic)  
Other - Medical Waste  
Other - Household Batteries  
Other - Other  
Abestos  
 
 
Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Gran 
Ends on 

Have you 
quantified the 
amount of oil 
collected as part 
of the grant? 

Motor 
Oil/Oil 
Products 
Collected 
(gallons) 

Oil Filters Collected 
(units) 

 
 

7/1/06 6/30/07  57,500 
gallons 

39000 
 

 
 
The city has been working with the county of orange stormwater program on public educational 
material.  All material developed is posted in the city for the public and distributed at the various 
public education events. 
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The city has been promoting the proper disposal of batteries and fluorescent bulbs as they are 
now considered household hazardous waste.  The city accepts batteries at city hall, but bulbs 
have to be taken to the Household hazardous waste collection center.    
 
C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.   Fertilizer Management 
 
Question Yes/No Specify (if needed) 
Did a city personnel apply fertilizers in your 
jurisdiction? 

 
 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

 
 

 

Did a city personnel determine which type of 
fertilizer to use? 

 
 

 

Did a contractor determine which type of 
fertilizer to use? 

 
 

 

Did a city personnel determine the fertilizer 
application rates? 

 
 

 

Did a contractor determine the fertilizer 
application rates? 

 
 

 

Did a city personnel determine the timing of 
fertilizer applications? 

 
 

 

Did a contractor determine the timing of 
fertilizer applications? 

 
 

 

Did a city personnel determine the application 
methods of fertilizers? 

 
 

 

Did a contractor determine the application 
methods of fertilizers? 

 
 

 

Did a city personnel store the fertilizers?  
 

 

Did a contractor store the fertilizers?  
 

 

Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

Some, mostly slow release 
fertilizer are used 

Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

 

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

At the start of each application 
process 

If Yes, How is calibration done? (Please specify)  
 

Setting on bag 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 
 

 

How do you typically clean up small spills of  Sweep up 
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fertilizers? (Please specify)  
Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

176 

 
 
Brand Name Nitrogen Phosphorus Potassium Total Amount 

Applied (lbs) 
Amonium Sulfate 21 0 0 650 
Best Turf Supreme 16 6 8 10250 
Calcium Nitrate 15   100 
UREA  46 0 0 1150 
 
Please list the types and quantities of fertilizers that were applied in your jurisdiction during the 
last fiscal year.  If both city personnel and contractors apply fertilizers, please provide 
information for each of them. 
 
B. Pesticide Management 
 
Question Yes/No Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)   
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?   
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   
Do you monitor Insects/Mites: Others? (Specify)   
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   
Do you monitor Diseases: Other? (Specify)   
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

  

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative   

0035294



SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-22 November 14, 2008 
DAMP Appendix C-5 

Extension? 
Do you identify pests from Internet?   
Do you identify pests from Pest Control 
Advisor? 

  

Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)   
Did a city personnel apply insecticides/miticides 
in your jurisdiction? 

  

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

  

Did a city personnel apply herbicides in your 
jurisdiction? 

  

Did a contractor apply herbicides in your 
jurisdiction? 

  

Did a city personnel apply fungicides in your 
jurisdiction? 

  

Did a contractor apply fungicides in your 
jurisdiction? 

  

Did a city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide saftey? 

  

Do you calibrate the equipment used for the 
application of pesticides? 

  

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 each application 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 test application on small area, 
setting on sprayer/spreader 

Do you have written procedures in place to deal 
with pesticide spills? 

  

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

  

Do you typically clean up small spills of   
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pesticides by Containing/Absorbing? 
Do you typically clean up small spills of 
pesticides by Sweeping? 

  

Do you typically clean up small spills of 
pesticides by Washing? 

  

With the left over pesticide from an application, 
do you store for the next job? 

  

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

  

With the left over pesticide from an application, 
do you ... (Please specify). 

 dispose of pesticide by spraying on 
another area. 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

  

The location where you clean vehicles used to 
transport pesticides is at your own facility. 

  

The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

  

The location where you clean vehicles used to 
transport pesticides is at the application site. 

  

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

 contractor's facility 

When pesticides land of-target (i.e. on sidewalks 
and streets), you sweep/blow. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you wash. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

  

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 76 

How many acres of insecticides/miticides were 
applied? 

 1 

How many acres of herbicides were applied?  75 
How many acres of fungicides were applied?  0 
How many acres of molluscides (i.e. snail baits) 
were applied? 

 0 
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Please list the types and quantities of pesticides that were applied in your jurisdiction during the 
last fiscal year.  Please obtain this information directly from pesticide use reports submitted to 
the Agricultural Commissioner.  If city personnel and contractors apply pesticides, please 
provide information for both. 
 
     Category of 

Pesticide 
Brand Name EPA Registration 

Number 
% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

 
Round Up Pro 

524-475 41 9872 Oz     
 

 
Fumitoxin 

72959-1-5857 55 88.5 Oz     
 

 
Surflan 

62719-113 40.4 2570 Oz     
 

 
NO FOAM A 

1050775-50015 90 1347 Oz     
 

 
Envoy 

59639-78 12.6 26.5 Oz     
 

 
Fruit Stop 

5481-66-65-783 5.68 40 Oz     
 

 
Merit 2 

3125-418 21.4 2 Oz     
 

 
BOOT HILL 

7173-188 0.005 73 Oz     
 

 
Talstar One 

279-3206 7.9 40 Oz     
 

 
Speed Zone 

2217-833 14.36 3264 Oz     
 

 
Diphacinone 

10965-50003 ZA 0.005 240 Oz     
 

 
Maki 

7173-188 0.005 139.5 Oz     
 

 
Sedge Hammer 

81880-1-10163 75 0.36 Oz     
 

 
Safari 

33657-16-59639 20 6.4 Oz     
 

 
Dimension 

707-245 0.005 375 Oz     
 

 
Orthene 

59639-91 75 0.23 Oz     
 

 
Fusilade II 

10182-393 24.5 55 Oz     
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REWARD 

10182-404 37.3 257 Oz     
 

 
RONSTAR G 

432-886 2 464 Oz     
 

 
 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

  

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

 Contractor keeps records 

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

  

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

  

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

  

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

  

An alternative to pesticides was used: Weeds - 
Fabric for suppression 

  

An alternative to pesticides was used: Weeds - 
Adjust mowing height 

  

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

  

An alternative to pesticides was used: Weeds - 
Flaming 

  

An alternative to pesticides was used: Weeds - 
Landscape design 

  

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

  

An alternative to pesticides was used: Diseases 
- Irrigation 

  

An alternative to pesticides was used: Diseases 
- Plant selection 

  

An alternative to pesticides was used: Diseases 
- Pruning 

  

An alternative to pesticides was used: Diseases   
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- Fertilization 
An alternative to pesticides was used: Diseases 
- Landscape design 

  

An alternative to pesticides was used: Diseases 
- Other (Please specify) 

  

An alternative to pesticides was used: Insects - 
Biological control 

  

An alternative to pesticides was used: Insects - 
Plant selection 

  

An alternative to pesticides was used: Insects - 
Pruning 

  

An alternative to pesticides was used: Insects - 
Physical Removal 

  

An alternative to pesticides was used: Insects - 
Landscape Design 

  

An alternative to pesticides was used: Insects - 
Other (Please specify) 

  

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Dave Hubler, 949-443-6365 
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section 6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  Developing 
programs to inform and involve the public can be an effective method for controlling urban 
runoff and stormwater pollution.  Emphasizing the relevant impacts of urban runoff and 
stormwater pollution to each particular target audience increases the likelihood that the messages 
will be noticed and that the audience will support and participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution comes from, 
how it directly affects them and what they can do to prevent those effects, the community will be 
more willing to support and participate in the pollution prevention program. The City also 
recognizes that the Third Term Permits set a high expectation for the performance of the public 
education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section 6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring counties 
to ensure that media overflow messages are compatible and provides combined media buying 
power that could not be achieved by this City and the other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section 6.3) 
 
The City’s public education focus is intended to support the countywide effort through financial 
contributions, participation in the Public Education Committee and the use of countywide 
materials, thematic messages and common look.  The City also intends to supplement the 
countywide campaign at a local level to address City specific issues and target constituencies that 
are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following <Delete or add sections as appropriate>: 
 
Public Education Material Distribution 
 
The City made educational materials available to its residents at the following public facilities:   
 
Available Materials 
All material is available at City hall and on the city's website in English and Spanish 
 
BROCHURES- ENGLISH 
The Ocean Begins at Your Front Door  
Do You Know Where The Water in Your Storm Drain Goes?  
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
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Help Prevent Ocean Pollution: Proper Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
Help Prevent Ocean Pollution: Tips for Horse Care 
Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
Help Prevent Ocean Pollution: Tips for Pet Care 
Help Prevent Ocean Pollution: Tips for Pool Maintenance 
Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
Help Prevent Ocean Pollution: Tips for Mobile Detailing 
Water Quality Guidelines for Permitted Lot and Pool Drains  
Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  
Sewage Spill Reference Guide 
Help Prevent Ocean Pollution: Tips for Home Improvement Projects 
Help Prevent Ocean Pollution: Tips for Residential, Pool, Landscape and Hardscape Drains 
Help Prevent Ocean Pollution: Tips for Projects using Paint 
Coloring and Activity book 
 
BROCHURES- SPANISH 
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
Help Prevent Ocean Pollution: Tips for Pet Care 
Help Prevent Ocean Pollution: Tips for Horse Care 
Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
Help Prevent Ocean Pollution: Tips for Pool Maintenance 
Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- North County 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- Central County 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
 
POSTERS 
BMP Poster for Food/Restaurant Industry 
BMP Poster for Auto Repair Industry 
BMP Poster for Gas Station Operation 
EPA construction BMPs  
 
OTHER 
Construction Runoff Guidance Manual 
Keep Gutters Clean for Those Downstream bookmarks 
Project Pollution Prevention magnets  
 
San Juan Capistrano Environmental Calendar 
Putting it to good reuse San Juan Capistrano 
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Reducing Junk Mail in San Juan Capistrano 
Winter 07 Environmental Newsletter 
Summer 08 Environmental Newsletter 
West nile virus prevention flyer 
Trash awareness flyer 
CIWMB mulch booklet 
WQMP requirements, template and instructions 
Grease installation requirements 
Equestrian Water Quality Best Management Practices  
Single lots Erosion and sediment control flyer  
 
The city developed in partnership with the UC Extension Program, a flyer on the benefit of 
composting, how to compost.  This flyer was available to the public.   
 
Employee Training and Outreach: 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
Placed information in the City’s employee monthly newsletter., Que Pasa.  Every newsletter had 
material covering various subjects from ways to preventing pollutants to recycling, handling 
used oil, household hazardous waste, use of alternative products to pesticides or toxic harsh 
chemicals. 
 
All new employees received a water quality educational packet as part of their new employee 
orientation. 
 
Conducted training sessions: Provided training to public works staff on proper BMPs for the 
field employees.  Employees were tested at the end of the training.  This is an annual training 
provided by the NPDES coordinator. 
Provided general water quality training to all city staff and staff were tested prior to training and 
post training.  This is an annual training for all employees including part time employees.. 
 
Provided all city employees with Stormwater quality 101 training, explaining the rules and 
regulations, sources of pollutants and BMPs.  This training was done as part of a general 
employee assembly meeting. 
 
As a way to provide educational material through e-mails, all e-mails include an education footer 
that covered topics from water quality BMPs, proper handling and disposal of household 
hazardous material, recycling, water conservation and mostly proper disposal of pet waste.  The 
messages were modified monthly. 
 
Monthly engineering environmental committee meetings were held, during which the NPDES 
coordinator covered various topics such as proper inspection, code enforcement issues, NPDES 
permit and regulations revision, review of on-going issues, pre-winter inspection issues.  Videos, 
power point presentations and various educational materials were distributed at these meetings. 
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Water Quality and Watershed Management Committee meetings were held bi-monthly.  These 
meetings were attended by department heads, city manager and 2 council members.  These 
meetings were used as a tool to update the executive team on water quality related issues and as a 
way to increase awareness of the program and provide an update on goals and objectives and 
plan of action.  This past year these meetings were open to the Public and meeting agendas were 
posted at City hall and at the local library.  Several members of the public have joined the city in 
the meetings in this past year.  Other members of the Public were 2 members of the Water 
Advisory Committee.  The committee meetings included presentations and educational material.  
All field staff were trained and educated this year on dealing with sewage spills.  
All field employees received Haz-Mat first responder training, and a Haz_Woper advanced haz-
mat response training. 
   
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including builders, 
developers, contractors, and property owners. 
 
Training & Outreach Activity 
Distributed BMP fact sheets and/or Construction Runoff Guidance Manual at the time of permit 
issuance.  In addition, the city provided all grading projects with an EPA poster titled " 
Stormwater and the Construction Industry" .  This poster provides photos of correct ways to 
place erosion and sediment control measures and various additional information related to 
construction sites.  http://www.epa.gov/npdes/pubs/posterside1.pdf  and 
http://www.epa.gov/npdes/pubs/posterside2.pdf 
This poster has been very helpful in showing how to have a compliant construction site. 
 
Prior to each rainy season; the NPDES coordinator instructs the inspectors of the need to remind 
all construction sites of the stepped up requirements with the start of the rainy season.  The 
inspectors inform the superintendents of the need to have extra bags on hand.  All stockpiles are 
covered daily, proper catch basins and inlets are protected.   
 
Prior to the start of any grading project, a pre-grading meeting is held during which erosion and 
sediment control issues are covered in detail. 
 
The City provides one on one meetings with developers ad engineers to educate on water quality 
requirements.  The NPDES coordinator provides this service and follows up with regular field 
visits, especially on large sites where the conditions are very dynamic.  In addition, the city 
posted all requirements, forms, BMPs on the city's website. 
 The city developed a flyer for small grading projects, single lot, using mostly photos to show 
how adequate erosion and sediment control measures and other non-structureal BMPs must be 
incorporated in the project.  Unlike large projects where expertise is available, small projects 
usually need more education.  The flyer is working really good as the city has received positive 
comments from inspectors using it with small projects.   
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Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison mechanisms 
for outreach purposes.   
 
Training & Outreach Activity 
Mailed brochures to industrial site owners/operators :  The city mailed an environmental 
newsletter to all businesses in the city as part of the business education program.   
Distributed BMP information to owners and operators during inspections.  As part of the City's 
inspection program, inspectors provided industrial site owners and operators  with educational 
material and BMP fact sheets as they apply to their business.  All industrial facilities in the city 
were visited this year. 
Provided information with applications for business licenses.  All new businesses are required to 
fill out an urban runoff form identifying their operation and what materials will be used in their 
business.  The city used this form to determine the priority of the business. 
In coordination with South County Wastewater Authority (SOCWA), who provides the city's 
industrial waste discharge permit inspection for industrial facilities, information regarding water 
quality BMPs are distributed by the inspector. 
       
 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison mechanisms 
for outreach purposes.   
 
Training & Outreach Activity 
The city mailed 2 environmental newsletters to all commercial businesses in the city as part of 
the business NPDES education program. 
 
The city provided outreach to businesses through presentations to the San Juan Capistrano 
Rotary Club. 
As part of the City's inspection program, inspectors provided commercial site owners and 
operators with educational material and BMP fact sheets as they apply to their businesses. 
The city requires all new businesses and as part of the annual business license renewal an urban 
runoff form to be completed, and provides information regarding the NPDES permit. 
All food facilities in the city were inspected monthly during the year by the City's consultant 
ECIS.  All new food facilities receive educational material. 
   
 
 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach plan.  The 
City has supplemented the countywide education effort as detailed below. 
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 Outreach Initiatives 
The City published information about urban runoff and stormwater pollution issues on the City’s 
website.   
The City continues to publish a monthly article titled " The environmental corner" about urban 
runoff, stormwater pollution and other environmental issues in the "Capistrano Dispatch" a local 
newspaper.  The City continues writing bi-weekly article, titled :" The Quest for Enviro 
Harmony" in the Capo Valley News.  This article features Questions and Answers on 
environmental issues that include among other topics stormwater issues and BMPs.    
The city continues to promote the Stormwater Hotline through the various publications and on 
the website, and through distribution of business cards.  
 
Advertised on street banners using stormwater pollution prevention artwork.   
The city partnered partnered with the OC Used oil Program and placed several Leaky Oil Ad in 
the local newspaper, promoting the recycling of used oil.  Spanish ads were placed in the local 
newspaper. 
 
Participated in community events by hosting a booth with information and promotional 
materials.  The city held 4 concert at the Park events, during which an educational booth was set 
up and material promoting good best management practices.  In addition, on 4th of July the city 
held a public education booth.  The city holds an annual Earth Day event, during which the city 
partners with various other government agencies and environmental groups to promote pollution 
prevention, water conservation, recycling, energy conservation and other environmental 
messages.   
Participated in and promoted clean-up events such as the Annual Inner Coastal & Watershed 
Cleanup Day.  The city held its 7th annual event, during which an emphasis on proper handling 
of trash, dog waste pick up and prevention of pollutants from reaching the water bodies is 
emphasized.   
The city provided 2 presentations to the Dana Point Ocean Institute Kids Watershed Academy, 
an environmental church group and the Rotary club. 
2 environmental newsletters were mailed to all residents.  
The city made 2 presentations on stormwater education to residents as part of the citizen's 
leadership academy program.  
The City had a booth at the annual barn dance to reach out to the equestrian community which is 
large in San Juan Capistrano and used the back cover of the program to place an ad titled:" Storm 
drains lead straight to the Ocean"..     
 
 
The following initiatives targeted schools: 
 

Schools Initiatives 
Provided stormwater educational materials and give-aways to schools or school 
districts . 
The City participates annually in the Dana Point Ocean Institute's Kids Watershed 
Academy, as a speaker and in assisting in the various presentations. 
Provide stormwater pollution prevention information at school outreach events such 
as the Children’s Water Festival . 
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Used the Enviroscape model to teach students about urban & stormwater runoff.  
 
The city partnered with all local schools for the Earth Day event, and school children 
were brought by teachers to the events as an educational day.  
Material is provided on the city's website for teachers and kids to access regarding 
stormwater programs and environmental issues.  
The City presented to the Capistrano Unified School Disrict Board of Trustees on 
the importance of implementing stormwater, water conservation and recycling best 
management practices.  An official partnership was launched with the blessing of the 
Board of trustees and the school superintendent.  

 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 
Formed partnerships with the water department to distribute information through 
billing inserts.   
Formed partnerships with agencies to conduct joint outreach: the city started a 
partnership during FY 05-06 with the City of Dana Point, San Clemente and South 
Coast Water District to develop joint outreach material and an event to promote 
urban runoff reduction, water conservation and use of California native plants. This 
group meets monthly to identify opportunities to work regionally in the Watershed.  
This year, the group held a meeting with the Mayor and council members from each 
city to commit to this partnership and to continue these efforts. 
The Tri-cities partnership held an H2O for HOA water forum.  175 attended 
represented HOAs from the 3 cities, Property management companies and 
contractors providing services.  The forum covered stormwater issues, water 
conservation and related topics.  In addition, the Tri-cities group held an H2O for 
plumbers forum to educate plumbers on stormwater and water conservation efforts.  
In 2008-09, the Tri-cities group will be hosting an H2O for Hospitality targeting all 
hotels and food facilities.  This forum will cover stormwater, water conservation, Fat 
oil and Grease FOG issues.  This forum will be reported in next year's PEA. 
Formed partnerships with agencies to produce joint outreach materials.  The Tri-
cities group developed a water conservation flyer, and a sprinkler key that was 
mailed to all household in FY 07-08. 
Formed partnerships with agencies with a common message as part of the Watershed 
group.  In FY 07-08, common public education messages was launched, including 
unified press releases and newspaper articles.  
 
The City has been communicating with Caltrans regarding the possibility of 
partnership.  Caltrans joined the city in our Earth Day event.  
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C-6.4  Public Participation (LIP Section 6.4) 
 
Public participation allows the public to be directly involved with the stormwater program. The 
City has encouraged public participation at the local level by: 
 

Public Participation 
As the City provides plenty of public education material for the Public, it also 
discuss the material at the various public outreach events.  Events such as the annual 
Earth day event, creek cleanup event, 4th of July, concerts at the park, kids 
watersheds conference, booth at the annual barn dance event that draws hundreds of 
equestrians, presentations to the various groups provide opportunities to the city to 
discuss with the public some of the material distributed and the issues discussed.   
In general, citizens have been very supportive of promoting a healthy environment 
free of trash and debris and other pollutants.  The public has been very receptive to 
the programs rolled in the city.  In promoting environmental programs, the city has 
taken the concept of promoting a universal environmentally friendly community 
message, that promotes general awareness and not only promoting the stormwater 
message.  Recycling promotes a litter free environment and make the businesses and 
residents think about the solid waste issue and not litter.  Promoting California 
friendly and drought tolerant plants promote water conservation but at the same time 
reduces urban runoff.  When rolling a plastic bag recycling program, it promotes a 
behavioral change that ask the residents to place the plastic bags in a plastic bag, tie 
it and place it in the recycling container.  This means that we won't have single 
plastic bags with the potential of being blown in the air and ending up in a catch 
basin or the creek.  This has been a very successful program in San Juan Capistrano. 
 
Asking for Feedback -In all newsletters and articles and on the website, the city 
provides the NPDES coordinator' s contact info.  The coordinator receives many 
calls throughout the year with questions following reading some of the materials put 
out.   At the citizen's academy, a section is dedicated to the city's environmental 
programs, which was rated one of the most enjoyed section, residents discuss many 
of the issues presented and provide feedback on the city's program. 
Participating in Outreach Events – Participation in outreach events allows for a two-
way communication with the public. It is an excellent opportunity to not only 
disseminate stormwater public education information and materials but also allows 
the .public to respond with question, comments and/or concerns.  
 
School Programs - Providing children with the tools to actively participate in the 
protection of their local waterways and beaches creates powerful environmental 
stewards of the future.  The city participates in various school programs, such as the 
Dana point Ocean Institute's Kids Watershed conference, during which the city 
participates in the various events and provides a presentation to the kids followed by 
a series of questions and answers.  The city also participates in the annual kids water 
festival, during which the city, the county and other cities make presentation to kids 
over 2 days using interactively the Enviroscape model.   
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Finally, the city started a strong partnership with the local 4H group to promote 
environmental awareness to the members.   
During the swallows parade, the 4H members remove the horse manure from the 
street.  The 4H performed this year their second creek cleanup event near their 
headquarter at Ortega Equestrians. 
 
     

 
 
This year the city did not perform a survey. 
 
C-6.5 Program Effectiveness Assessment (LIP Section 6.5) 
 
Through its own public education effort, the City made the following number of impressions 
during the reporting period:  
535000  
 
C-6.6 Public Education Modifications 
 
The program modifications that will be made to the Public Education section of the City’s LIP 
include the following: 
 
The city continues to participate in the Countywide program, and is always developing new 
material at the local level.  
The city is participating with the Tri-cities to develop a unified approach in South orange county.  
In addition, the city will continue its efforts with the CUSD to promote more school programs.  
The City has adopted a sustainability charter and has constructed a landscape demonstration 
project at city hall, where neighboring cities, developers and the Public at large is invited to visit 
and learn from all the various elements incorporated in the project.  The elements include smart 
timers, dry creek beds to promote infiltration, use of mulch and native and drought tolerant plant.  
This project is a great example of LID, Low impact development and has been visited regularly 
by the public.  
  
No revisions are proposed.  The city will continue its aggressive public education campaign.  
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section 7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997 the City <for cities incorporated after 1997 state: In May 1997, the County, prior to 
the incorporation of the City of <insert name> certified to the <insert either: Santa Ana Regional 
Board or San Diego Regional Board> that it was implementing the new development and 
redevelopment water quality requirements developed with the Principal Permittee and other 
Permittees as Appendix G of the 1993 DAMP.  Since that time all new development and 
redevelopment in the City has occurred in conformance with Appendix G resulting in BMPs 
being implemented for water quality improvement in many projects. 
 <or specify the number of acres of development with BMPs reported in the annual progress 
report>  
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects.  The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
C-7.2  Organization Structure (LIP Section 7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element were identified in an Organization Chart (Figure 
A-7-1) of the City’s Local Implementation Plan (LIP). 
 
During the reporting period, no changes were made to the Organization Chart 
 
C-7.3 General Plan Assessment and Amendment (LIP Section 7.3) 
 
The City did not identify any General Plan elements that needed to be revised. 
 
C-7.4 Environmental Review Process (LIP Section 7.4) 
 
As described in the City’s LIP, the City utilizes <the State’s standard CEQA checklist> OR <a 
City-customized CEQA checklist> during the project environmental review process.  Listed 
below are the revisions to the CEQA checklist in which the City utilizes: 
The City did not identify any needed revision to the CEQA checklist it utilizes.      
no revision to the CEQA checklist were made.    
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C-7.5 Development Project Review, Approval and Permitting Process (LIP Section X.X) 
 
C-7.5.1 Conditions of Approval 
 
During this reporting period, the Conditions of Approval for the City are as follows:   
The City did not identify any needed revision to its standard conditions of approval. 
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  Model 
WQMP, City’s WQMP, WQMP Template, City’s Guidelines and checklist for WQMPs.  In 
addition, the City’s NPDES coordinator provides one on one conference with developers and 
their engineers to go over the WQMP requirements, at the time of plan submittals, and following 
review of the projects. 
The WQMP information is located on the City’s website at www.sanjuancapistrano.org 
Finally, the city posted on its website, "Start at the Source" a design guidance manual developed 
by BASMAA in the Bay area to assist developers by providing examples of low impact 
developments, as they work on their WQMP for their development.  During the meetings to 
discuss proposed developments, the NPDES coordinator uses the Start at the Source document to 
show examples of developments.  
The Planning department include on their application submital flyer the priority project 
description as identified in the city's adopted WQMP.  Also, a 2 page summary/explanation of 
the WQMP and the process is available at the development counter. 
The Conceptual WQMP is part of the completeness packet.  A priority project's application is not 
deemed complete for review if a conceptual WQMP is not included with the application, and the 
project is not placed on the planning commission's agenda until the conceptual WQMP is 
approved.    
 
During this reporting period the City received <Insert Total Number> Preliminary and Final 
WQMPs for review and approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 4 4 
Final WQMP 3 3 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
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 Text Summarizing Each Common Deficiency 
1 Lack of adequate treatment control BMPs 
2 Proper description of the proposed BMPs. 
3 Failure to provide adequate post construction 

maintenance program 
 
Table C-7.1 part A 
Watershed – Field Name Value 
San Juan Creek - Industrial Development (acres) 0 
San Juan Creek - Commercial Development (acres) 17.95 
San Juan Creek - Residential Development (acres) 2.7 
San Juan Creek - Development (acres) 0 
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N1. Owner, Tenanat, Occupant Education 

3 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N2. Activity Restrictions 

3 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N3. Common Area Landscape 

3 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N4. BMP Maintenance 

3 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N5. Title 22 CCR Compliance 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N6. Local Water Quality Permit 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N7. Spill Contingency Plan 

2 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N8. Underground Storage Plan 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N9. Hazardous Materials Disclosure 

2 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N10. Uniform Fire Code 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N11. Common Area Litter Control 

3 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N12. Employee Training 

3 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N13. Loading Dock Good Housekeeping 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N14. Common Area Catch Basin Inspection 

3 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N15. Street Sweeping Private Streets & Parking Lots 

3 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N17. Retail Gasoline Outlets 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Storm 2 
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Drain System Stenciling/Signage 
San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Outdoor Material Storage Area 

1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Trash 
Storage Areas 

2 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Efficient Irrigation Systems & Landscape Design 

3 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Protect Slopes & Channels 

2 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Loading Dock Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Maintenance Bays 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Vehicle Wash Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Outdoor Process Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Equipment Wash Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Fueling Area 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Hillside Landscaping 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Wash 
Water Controls for Food Prep Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Community Car Wash Racks 

0 

San Juan Creek - Selected Treatment Control BMPs - Biofilters 2 
San Juan Creek - Selected Treatment Control BMPs - Detention Basins 0 
San Juan Creek - Selected Treatment Control BMPs - Infiltration Basins 0 
San Juan Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands 0 
San Juan Creek - Selected Treatment Control BMPs - Filtration 2 
San Juan Creek - Selected Treatment Control BMPs - Hydrodynamics 
Separation Systems 

0 

San Juan Creek - Selected Treatment Control BMPs - Regional or Watershed 
BMPs 

0 

San Juan Creek - Site Design BMPs 3 
San Juan Creek - Selected Treatment Control BMPs - Proprietary Stormwater 
Devices 

2 

 
Table C-7.1 part B 
Watershed – Field Name Value 
San Juan Creek - # of New Development Projects 3 
San Juan Creek - # of Re-Development Projects 0 
San Juan Creek - # of  WQMPs Approved 3 
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C-7.5.3 Issuance of Building or Grading Permits 
 
There has been no change in this section 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City has used the following mechanism(s): 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City’s Building Official requires all plans submitted to 
the Building Department to have the following note: 
 
San Juan Capistrano Stormwater Requirements  
General Requirements 
 
Construction projects are required to comply with two interrelated sets of municipal directives 
with respect to water quality management: (1) compliance with applicable discharge prohibition 
requirements set forth in the Water Quality Ordinance to prevent unauthorized non-stormwater 
discharges, and (2) implementation of Best Management Practices (BMPs) to the maximum 
extent practicable, in accordance with the County Drainage Area Management Plan (DAMP) and 
local agency requirements, to reduce contaminants in stormwater discharges.  
In addition, construction projects that involve 1 acre or greater of soil disturbance must comply 
with the General Construction Permit. The discharge prohibitions and BMP requirements are 
consistent with and complementary to the requirements of the General Construction Permit. 
Therefore, compliance with the State’s General Construction permit will typically lead to 
compliance with the City’s BMP implementation requirements. However, the City requires 
Erosion and Sediment Control Plans (ESCPs) showing all BMPs for construction, even when a 
project disturbs less than 1 acre of soil and is not covered by the General Construction Permit 
(i.e., not a part of a larger common plan of development). Table 1 shows the general 
requirements and expectations for construction projects based on size of land disturbance.  
  
 
Table 1  
General Requirements for Construction Water Quality Management  
Project Description  Water Quality Requirements  
Construction  
Projects > 1 Acre  
Soil Disturbance  - Apply for local grading or building permit  
- Comply with grading or building permit and local ordinances  
- Submit Notice of Intent (NOI) for General Construction Permit Coverage to SWRCB  
- Prepare a SWPPP  
- Implement SWPPP  
Implement BMPs as required by the City and the General Construction Permit. Prepare and 
submit an Erosion and Sediment Control Plan for approval.  
- Submit General Construction Permit Notice of Termination (NOT) to  
Regional Board at project conclusion  
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Other Projects  - Apply for local grading or building permit  
- Comply with grading or building permit and local ordinances  
- Implement BMPs as required by the City to meet Water Quality Ordinance and NPDES Permit.  
 
Discharge Prohibitions on Construction Sites  
Without exception, discharges of stormwater from a construction site to the municipal  
storm drain system or receiving waters are prohibited if the discharge contains pollutants that 
have not been reduced to the maximum extent practicable through the implementation of BMPs. 
In general, construction activities require the implementation of a combination of BMPs to 
control erosion and sediment transport, and pollutants from materials and waste management 
storage and activities.  
 
Non-stormwater discharges from a construction site to the municipal storm drain system or 
receiving waters are prohibited. Exceptions to prohibitions of non-stormwater discharges include 
(a full list is available in the Water Quality Ordinance):  
- Discharges composed entirely of stormwater, or  
- Discharges for which the discharger has reduced to the maximum extent practicable  
the amount of pollutants through implementation of BMPs, or  
- Discharges from certain activities that may be present on a construction site including 
landscape irrigation, diverted stream flows, rising groundwater and de minimus groundwater 
infiltration to the municipal storm drain system, passive foundation drains, and flows from 
riparian habitats and wetlands.  
 
BMP Implementation  
Construction project owners, developers, or contractors must implement the BMP requirements 
in the DAMP or equivalent measures, methods, or practices. Proper selection of BMPs depends 
on numerous factors that are specific to individual sites and activities, and therefore the DAMP 
does not advocate or require the use of particular practices unless the City determines that BMPs 
implemented by the project proponent are not adequate to prevent discharges of pollutants. In 
that case, implementation of specific BMPs, additional BMPs, and/or other controls may be 
required.  
 
Minimum Requirements  
All construction projects regardless of size are required, at a minimum, to implement an effective 
combination of erosion and sediment controls and waste and materials management BMPs. 
These minimum requirements are summarized in Table 2 and must be conveyed to construction 
contractors as part of the plan notes or on a separate erosion control plan.  
Table 2  
Minimum Requirements for All Construction Sites  
Category  Minimum Requirements  
Erosion and Sediment Control  Sediments from areas disturbed by construction shall be 
retained on site using an effective combination of erosion and sediment controls to the maximum 
extent practicable and stockpiles of soil shall be properly contained to minimize sediment 
transport from the site to streets, drainage facilities or adjacent properties via runoff, vehicle 
tracking, or wind.  
Waste and Materials  
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Management Control  Construction-related materials, wastes, spills or residues shall be retained 
on site to minimize transport from the site to streets, drainage facilities, or adjoining property by  
wind or runoff.  
 
For more information on the BMPs that may be used to meet the minimum requirements, visit 
the City of San Juan Capistrano’s website at www.sanjuancapistrano.org, or obtain the County of 
Orange Stormwater Program “Construction Runoff Guidance Manual” at the City’s Building and 
Engineering Permit Counter.  
 
BMP Standard Plans  
Accepted standard plans that may be used for construction BMPs are found in the Orange 
County Environmental Management Agency (now RDMD) Standard Plans, 1996 Edition. This 
includes the following BMPs standard plans: Sandbag Velocity Reducer (No. 1328) and 
Temporary Drainage Inlet (No. 1330). These standard plans may be downloaded from 
http://www.ocwatersheds.com, under Stormwater Program/Documents.  
 
BMP References  
The primary reference for construction, implementation, and maintenance of construction BMPs 
is the California Stormwater Best Management Practice Handbook –  
Construction. This handbook has been recently revised and the latest version can be purchased or 
downloaded from http://www.cabmphandbooks.com.  
The city also distributes the County "Construction Runoff Guidance Manual" with all new 
medium to large size projects. 
 
      
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities, the City has used the following 
mechanism(s): 
 
Sites subject to General Construction Permit 
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities, the City placed a requirement on the 
grading permit application.  All grading plans are required to place on the first sheet of the plans, 
the area of the site and the disturbed area.  During plan checking, any project that is more than 
one acre, gets stamped by the plan checker that it is required to provide a WDID number, which 
is written on the plan.  Also, the stamp informs the applicant that he is required to prepare and 
have a SWPPP prepared and on site prior to start of construction. 
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C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section 7.6) 
   
During the reporting period, the City did not identify any needed revisions to its WQMP 
requirements. 
 
C-7.7 Post Construction BMP Inspection and Verification (LIP Section 7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 4 4  10 
Self Certification 1 1  3 
Other     

 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
 Type of Enforcement Action Number 
1.   
2.   
3.   
4.   
5.   
 
In verifying Project WQMPs for BMP implementation and ongoing operations and maintenance, 
the City found that the three most common deficiencies warranting enforcement actions were: 
 
 Most Common Deficiencies 
1  
2  
3  
 
C-7.8 Training and Outreach (LIP Section 7.8) 
 
The city's NPDES coordinator provided education to the planning staff and the development 
engineer on the WQMP process, including the requirement of a conceptual WQMP prior to 
determining submital completeness for a high priority project.  In addition, staff were reminded 
that a project cannot be placed on the planning commission's agenda prior to approval of a 
conceptual WQMP.    
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City staff having implementation responsibility related to new development and redevelopment 
received the following training during this reporting period. 
 
Title of Workshop or 
Training Module 

Training 
Sponsored or 
Conducted 
By 

Date of 
Training 

Attendee 
Name 

Attendee Department 

     
 
Additionally, the City has conducted special education or outreach activities for developers, 
engineers/architects, and construction/general contractors to promote awareness of stormwater 
quality issues and requirements.  The education or outreach activities conducted and the number 
of attendees or number distributed are shown in the table below. 
 

Name or Title – Education/Outreach 
Activity 

Number of Attendees Number of Education 
Materials Distributed 

   
 
C-7.9 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
has identified modifications that will be made to Section A-7 of the City’s LIP.  Those 
modifications are: 
 
No modifications are being proposed.       
 
 No revision is being proposed.  
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C-8.0 Construction  
 
C-8.1 Introduction (LIP Section 8.1) 
 
The City has incorporated the model construction program described in DAMP Section 8.4 as 
the basis for this section of its LIP.  This construction program presents requirements and 
guidelines for pollution prevention methods that must be used by construction site owners, 
developers, contractors, municipalities, and other responsible parties, in order to protect water 
quality from discharges from construction site activities.  
 
C-8.1.1 Overall Program Management 
 
 
 
Through the submittal of an Organization chart, the City identified which Department(s) were 
responsible for the implementation of this stormwater program element.   
 
No changes were made to the Organization chart during FY 07-08        
 
C-8.2    Inventory of Construction Sites (LIP Section 8.2) 
 
There was not that many public projects in 2007-08, several projects were in design and will be 
in construction in 08-09. 
 
The City has developed a watershed based inventory of the identified construction sites within 
the City’s jurisdiction.  Summaries of the construction inventory are provided below.   
 
 A slow down in permits due to the bad economic times has shown a reduction in permit.  
Several of the tracts have either stoped their operation or reduced the pace of operation.  There 
was a significant reduction in activities from the beginning of 2008 until June 08.   Most of the 
permits were initiated in 2007.    
 
Watershed Summary: 
Watershed Private Projects Public Projects for 

Santa Ana Region 
Public Projects 
for San Diego 
Region 

Total for all 
categories for 
current reporting 
year 

San Juan Creek 452 0 4 456 
 
 A slow down in permits due to the bad economic times has shown a reduction in permit.  
Several of the tracts have either stopped their operation or reduced the pace of operation.  There 
was a significant reduction in activities from the beginning of 2008 until June 08.   Most of the 
permits were initiated in 2007.   
 
The construction inventory is updated on an ongoing basis and is available upon request from the 
city. 
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C-8.3 Prioritization of Construction Sites (LIP Section 8.3) 
 
The City of San Juan Capistrano prioritized the construction sites as high, medium or low based 
on their respective threat to water quality.  Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary 
Construction Site Prioritizations Total Public Project Sites Total Private Project Sites 
- Mandatory high priority sites 4  
- Sites subject to General 
Construction Permit 

 9 

- Sites with a high potential for or 
history of non-stormwater 
discharges 

  

- Site tributary to and within 500 
feet of an ASBS 

  

- Tributary to 303(d) water body 
where site generates the pollutant 

  

- Sites within, directly adjacent to 
or discharging directly to an ESA 

  

Number of mandatory high priority 
sites 

 22 

Number of medium priority sites  63 
Number of low priority sites  358 
Total Number of Sites 4 452 
 
There was a decrease in the number of projects in the city.  Some of the tracts that were on-going 
during the last reporting year are still on-going, and receive the same regular inspections.  There 
was a majority of low priority projects during the year, 358 compared to 298 in the previous 
year.  
 
Watershed Summary 
Watershed Number of 

High Priority 
Sites 

Number 
of 
Medium 
Priority 
Sites 

Number of 
Low 
Priority 
Sites 

Total Number of 
Sites 

San Clemente Coastal Streams 0 0 0 0 
San Juan Creek 35 63 358 456 
 
There was a decrease in the number of projects in the city.  Some of the tracts that were on-going 
during the last reporting year are still on-going, and receive the same regular inspections.  There 
was a majority of low priority projects during the year, 358 compared to 298 in the previous 
year.  
 
The construction inventory is updated on an ongoing basis and is available upon request from the 
city. 
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C-8.4    BMP Fact Sheets for Construction Projects (LIP Section 8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction program.  The 
fact sheets include a description of specific BMPs for common construction activities that may 
discharge pollutants and provide a focus on the Pollution Prevention measures that the facility 
should implement.  The activity based Construction fact sheets that were developed are fact 
sheets from the 2003 edition of the California Stormwater Quality Association Stormwater Best 
Management Practice Handbook-Construction and are included as an attachment to the City’s 
LIP. 
 
No changes were made to the BMP fact sheets.    
The City will make the erosion control report developed by the county available to contractors 
and developers.   
 
C-8.5    Documentation Requirements (LIP Section 8.5) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The city did not find any project that represented a threat to human or environmental health, and 
no report to the Regional Board was necessary.      
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Clemente Coastal Streams 0 
San Juan Creek 0 

 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
There were no construction project that represented a threat to human health or environmental 
health, and the city did not report any project to the Regional Board.      
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Clemente Coastal Streams 0 
San Juan Creek 0 

 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section 8.6) 
 
 
 

0035323



SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-4 November 14, 2008 
DAMP Appendix C-8 

The City of San Juan Capistrano inspected the construction sites at the frequency determined by 
the priority ranking assigned to each facility as identified in the LIP.  The inspections generally 
include a review of BMP implementation through the erosion control practices, sediment control 
practices, tracking controls, waste and disposal management practices on a site and evidence of 
past or present unauthorized non-stormwater discharges.   
 
The City of San Juan Capistrano inspects all construction sites at the frequencies stated in the 
table below from the City’s LIP.    
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

 
*Or, monthly for any site that the County certifies in a written statement to the SDRWQCB all of 
the following (certified statements may be submitted to the San Diego Regional Board at any 
time for one or more sites): 
 

i. City has record of construction site’s Waste Discharge Identification Number 
(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 

ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 

iii. City finds SWPPP to be in compliance with all local ordinances, permits, and plans; 
and  

iv. City finds that the SWPPP is being properly implemented on site. 
 
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Facility Category Number of Sites Inspected During the  Reporting 
Period 

 High Med Low 
Private Projects 35 45 358 
Public Projects-San Diego Region 4 0 0 
Total  39 45 

 
358 

 
The city requires all grading projects, high priority in San Juan Capistrano to prepare erosion 
control plans and comply with the city's erosion and sediment control requirements.  This year 
the city found less sites out of compliance this year, 32 vs 68 last year.  This year, the city issued 
the same number of cease and desist orders, 4 to sites that were not cooperative.  Following the 
cease and desist, the sites complied and following regular inspections, the sites remained in 
compliance.      
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The number of non-compliant sites identified during these inspections is presented below along 
with information on follow-up inspections and enforcement actions conducted.  
 
Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-inspections 
 Due to Non-Compliance 

San Clemente Coastal 
Streams 

0 0 

San Juan Creek 67 67 
 
 
Enforcement 
 
The City of San Juan Capistrano’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s adopted Water Quality Ordinance and the 
countywide accompanying Enforcement Consistency Guide (DAMP Section 4.0).  The 
enforcement mechanisms available are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
construction sites that have been taken by the City during the reporting period.   
 
Watershed Summary 
 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

San 
Clemente 
Coastal 
Streams 

0 0 0 0 0 

San Juan 
Creek 

38 27 1 4 0 
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C-8.7    Training and Outreach (LIP Section 8.7) 
 
Training 
 
The City of San Juan Capistrano conducted and/or participated in Principal Permittee sponsored 
training to assist responsible municipal staff in understanding the Construction Program.  The 
training conducted during the reporting period is summarized below. 
 
The city inspectors received monthly training as part of the environmental team meetings.  These 
trainings covered all aspects of construction inspection, from proper inspection of erosion and 
sediment control measures to enforcement actions review.  The training included power point 
presentations, videos, and hands on review of ordinance and process.   In addition, prior to the 
beginning of the rainy season, intensive erosion and sediment control inspection training is 
provided to all inspectors.     
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number of 
Attendees 

Building and Engineering Building and Safety Construction 
Inspection 

10-18-07 4 

Building and Engineering Environmental Construction 
inspection 

10-18-07 1 

Building and Engineering Environmental CASQA workshop 4-29-08 1 
    0 
 
Training Conducted by City Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number of 
Attendees 

Building and Engineering building inspectors, 
code enforcement 
officers 

Pre-rainy season 
construction 
inspection refresher 

8-4-07 9 

Public Works field staff General construction 
BMP for field 
construction 

6-9-08 15 

 
As indicated above, the City of San Juan Capistrano conducted/participated in 5 training sessions 
during the current reporting year.  These training sessions reached a total of 30 municipal staff.   
 
Title of 
workshop or 
Training 

Date Attended Sponsoring 
Organization
s 

Staff 
Participated 
by Providing 
a Presentation 

Name Department 

Construction 
BMPs 

August 21-
2007 

StormCon  Ziad 
Mazboudi 

Building and 
Engineering 
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Construction 
BMPs 

September 10-
12,2007 

APWA 
conference 

 Ziad 
Mazboudi 

Building and 
Engineering 

Construction 
BMPs 

September 10-
12, 2007 

APWA 
confernce 

 Nasser 
Abbaszadeh 

Building and 
Engineering 

 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of San Juan Capistrano and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the Construction section of the City’s LIP 
include the following: 
 
No changes are being proposed to the construction program      
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section 9.1) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  

Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 

 
C-9.2  Industrial Program (LIP Section 9.2) 
 
C-9.2.1    Organization Chart 
 
The building and code enforcement divisions are now part of the community development 
department. 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the LIP.   
 
No Changes were made to the organization chart. 
The city uses ECIS as a consultant to inspect all food facilities for grease interceptors/trap 
inspection and BMP inspection. 
The County of Orange, Health Care agency provide inspection of food facilities, and report to 
the city regularly for any violations.  
The City has 2 code enforcement officers who provide code enforcement as well as inspection of 
existing facilities   
 
The city has gone through a reorganization, the Building and Engineering department is now the 
department of Public Works, but continue to oversee the stormwater program.  The building 
division is now under the Community Development department, including the code enforcement 
division.  All functions handled by staff continue to be handled the same way they were handled 
previously.  
 
C-9.2.2    Inventory  
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
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Jurisdictional Summary 

Total Number of Industrial 
Facilities 
 

Number of Industrial 
Facilities - Without 
General Industrial 
Permits 

Number of Industrial 
Facilities With 
General Industrial 
Permits 

20 19 1 
 
There was no change to the industrial facilities in the past year.  
 
Watershed Summary  
Watershed Number of Industrial 

Facilities in Watershed  
San Juan Creek 20 
 
There was no change to the industrial facilities.  
 
The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The inventory includes relevant information on 
ownership, SIC and/or NAICS codes, General Industrial Permit WDID# (if any), size, location, 
etc. The LIP inventory was not modified and is still the same as last submitted. 
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of Facilities 
Mandatory high priority facilities  
- Facilities subject to General 
Industrial Permit 

1 

- Section 313 Title III Sara  
- Facilities with a high potential for or 
history of non-stormwater discharges 

 

- Facilities tributary to and within 500 
feet of ASBS 

 

- Tributary to 303(d) water body where 
site generates the pollutant 

 

- Facilities within, directly adjacent to 
or discharging directly to an ESA 

 

- Number of mandatory high priority 
facilities 

1 

- Number of "other" high priority 
facilities 

 

- Number of medium priority facilities 19 
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- Number of low priority facilities  
Total Number Of Facilities 20 
 
There was no change to the industrial facilities  
 
Watershed Summary – Industrial Facility Prioritizations  
 
Watershed 

Number of 
high 
priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low priority 
facilities 

Total 
Number of 
Facilities 

San Juan Creek 1 19  20 
Total Number of facilities 1 19  20 

 
 
There was no change to the industrial facilities.  
 
The industrial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.2.2).   
 
C-9.2.4    Monitoring   <San Diego Region Permittees only> 
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 

Total Number of Industrial Facilities Number of Facilities that Conducted Water 
Quality Monitoring During the Reporting 
Period 

1 1 
 
There is no outdoor discharge from the high prority industrial facility.  Endevco continues to 
reduce their operation and will be leaving the current site within 2008-09.  
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 
No changes were made to the BMP fact sheet.       
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C-9.2.6    Inspections 
 
 
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The City inspects the high priority industrial sites annually and the medium and low priority sites 
as needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).    
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the  Reporting 
Period Total Number of Facilities 
High Med Low 

20 1 19 0 
 
 
There were no notices of corrections issued.  All facilities had appropriate BMPs in place.     
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
Watershed Number of 

Facilities Out of 
Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

San Juan Creek 0 0 
 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.   
 
Based on the results of the inspections conducted, a summary of the status of the BMP 
implementation is provided below. 
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Watershed Summary 

Watershed 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With  
No BMPs  

San Juan Creek 20 0 0 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  During the inspections this year, all facilities had 
adequate BMPs in place.    
 
C-9.2.8    Enforcement   
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

0 0 0 0 0 

 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
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Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Clemente Coastal Streams 0 
San Juan Creek 0 

 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
C-9.3  Commercial Program (LIP Section 9.3) 
 
C-9.3.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the Organization chart      
 
C-9.3.2    Inventory  
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
Commercial Site/Source Total Number 

of Sites  
San Juan Creek - Automobile mechanical 
repair, maintenance, fueling, or cleaning 

17 

San Juan Creek - Airplane mechanical 
repair, maintenance, fueling, or cleaning 

0 

San Juan Creek - Boat mechanical repair, 
maintenance, fueling, or cleaning 

0 

San Juan Creek - Equipment repair, 
maintenance, fueling, or cleaning 

2 

San Juan Creek - Automobile and other 
vehicle body repair or painting 

24 

San Juan Creek - Mobile automobile/other 
vehicle washing 

0 

San Juan Creek - Automobile (or other 
vehicle) parking lots and storage facilities 

17 

San Juan Creek - Retail or wholesale 
fueling 

5 

San Juan Creek - Pest control services 0 
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San Juan Creek - Eating or drinking 
establishments  

114 

San Juan Creek - Mobile carpet, drape or 
furniture cleaning 

0 

San Juan Creek - Cement mixing or 
cutting 

0 

San Juan Creek - Mobile high pressure or 
steam cleaning 

0 

San Juan Creek - Masonry 3 
San Juan Creek - Painting and coating 3 
San Juan Creek - Botanical or zoological 
gardens and exhibits 

1 

San Juan Creek - Landscaping (and 
hardscape installations) 

2 

San Juan Creek - Nurseries and 
greenhouses 

9 

San Juan Creek - Golf courses, parks and 
other recreational areas/facilities 

2 

San Juan Creek - Cemeteries 1 
San Juan Creek - Pool and fountain 
cleaning 

0 

San Juan Creek - Marinas 0 
San Juan Creek - Port-a-Potty servicing 0 
San Juan Creek - Other sites determined 
to be significant contributors 

59 

San Juan Creek - Sites tributary to 303(d) 
water body for pollutant generated on site 

16 

San Juan Creek - Sites within/directly 
adjacent or discharging directly to ESA 

0 

San Juan Creek - Site tributary to and 
within 500 feet of ASBS 

0 

Total for all categories  275 
 
The city continues to maintain the commercial facilities database through regular inspections and 
through the business license process. 
The city has 5 new automobile body repair shops. 
This year, the city gained 9 food facilities, bringing the number up to 114.  There is one new 
automobile and other vehicle body repair or painting. 
The City has not been including a historic cemetary located in the city.  This is not an active 
cemetary, so it was not included in the past, but is now included. The city inspected the cemetary 
this year, and found no violations. 
There is an additional painting and coating business.    
 
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The inventory includes relevant information 
on ownership, size, location, etc.   
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An updated inventory is available on file upon request.   
 
C-9.3.3    Prioritizations 
 
 
The City maintains an inventory of high threat commercial sites. A summary of the facilities by 
watershed is provided below.  
 
Jurisdictional and Watershed Summary 
Commercial Facility 
Prioritizations 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low 
priority 
facilities 

Total 
Number of 
Facilities 

San Juan Creek 387 298 920 1605 
Total Number of facilities 387 298 

 
920 
 

1605 
 

 
There is a slight increase in the high priority commercial and another increase in the medium and 
low priority commercial.  Nothing significant to report.  
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and is 
available on file upon request. 
 
C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 
There were no BMP fact sheet modifications this year.     
 
C-9.3.5    Inspections 
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
High priority commercial sites are inspected on an as needed basis.  The number of inspections 
completed during the current reporting year for each type of high priority commercial site are 
presented below.   
 
The city has a regular pro-active inspection program, but there was no need to inspect any 
facility during the reporting year.   
 
Jurisdictional Summary 
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Commercial Site/Source Number of 
Sites/Sources 
Inspected 

Total Number Since Third 
Permit Adoption 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 

17 36 

Airplane mechanical repair, maintenance, 
fueling, or cleaning 

  

Boat mechanical repair, maintenance, 
fueling, or cleaning 

  

Equipment repair, maintenance, fueling, or 
cleaning 

2 8 

Automobile and other vehicle body repair 
or painting 

3 39 

Mobile automobile or other vehicle 
washing 

0 5 

Automobile (or other vehicle) parking lots 
and storage facilities 

5 31 

Retail or wholesale fueling 1 23 
Pest control services   
Eating or drinking establishments  125 681 
Mobile carpet, drape or furniture cleaning   
Cement mixing or cutting   
Masonry 0 3 
Painting and coating 0 5 
Botanical or zoological gardens and 
exhibits 

0 2 

Landscaping   
Nurseries and greenhouses 3 13 
Golf courses, parks and other recreational 
areas/facilities 

1 7 

Cemeteries   
Pool and fountain cleaning   
Marinas   
Port-a-Potty servicing   
&lt;others&gt;   
Total for all categories for current 
reporting year 

157 
 

853 
 

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
15 15 
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C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

San Juan Creek 142 15 0 
 
It appears that the local businesses are following the required compliance with the cities adopted 
BMPs.  The city inspector describes a high level of compliance and awareness citywide.  The 
public education outreach appears to be reaching the local businesses.  Some of the businesses 
had minor non-compliance that required a revisit to make sure that all BMPs are implemented.  
Some of the violations included overflowing trash dumpsters.  Following re-inspections, all 
inspected facilities were in compliance.     
 
C-9.3.7    Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

5 12 3 0 0 
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C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Clemente Coastal Streams 0 
San Juan Creek 0 

 
C-9.3.9    Training and Outreach 
 
Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  The training conducted during the reporting period is 
summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Training Modules and Training 
Dates 

Department Department 
Subcategory 

Number of Attendees

    
Total  

 
 
Training Conducted by City for City Personnel 
Department / 
Department Subcategory 

Training 
Module 

Training 
Dates 

Number of Attendees 

Public Works - Flood control 
maintenance 

   

Public Works - Stormwater 
program 

   

Utilities - Wastewater 
pretreatment 

   

Utilities - Water conservation    
Building and 
Engineering/Environmental 

   

Total  
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Other training opportunities that the City participated in include the following:  
 
Title of 
workshop or 
Training 

Date 
Attended 

Sponsoring 
Organizations 

Staff 
Participated 
by Providing a 
Presentation 

Name Department 

      
 
Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
mailings, holding workshops, development and distribution of brochures, posters, fact sheets, 
posting information on the City’s webpage.   A summary of the City’s outreach efforts is 
presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

County BMP fact sheets 157 Hand distributed 
OCSD grease brochure 75 Hand distributed 
Environmental newsletter 4000 Mailing 
Water Conservation (quarterly 
insert with water bill) 

8000 mailing 

Total number of outreach 
materials distributed during the 
current reporting year 

12232  

 
The city increaseds its public outreach material to the commercial facilities.  A partnership with 
the water conservation division has been increased to have regular material promoting the 
reduction of over-irrigation. 
The city uses regional material developed by the county but develops its own material as well.  
The businesses are targeted on their own, but also receive educational material that is sent to all 
postal accounts in the city.  
The city performed a very large targeted geographical inspections to businesses, such as the 
industrial area, where every single business was inspected and provided educational material.     
 
Website 
 
The city's website, that hosts a seperate environmental webpage, and with a stormwater 
webpage, loaded with all the BMPs that the city promotes. 
The web page promotes proper solid waste and recycling, and encourages businesses to conserve 
water, and reduce over irrigation.  The website continues to have all the developed material in 
addition to all the BMPs and resources for businesses.    
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Jurisdictional Summary - Workshops 
Workshop Title Subject Date Target Audience Number of 

attendees 
     
 
The city believes that the agressive public education outreach program that is being conducted is 
definitely making businesses more aware of the stormwater compliance issues. When the code 
enforcement officers visit the facilities, the owners are very familiar with the program, they are 
aware of their responsibilities, and of the BMPs, and I believe this is definitely one of the reasons 
why we had a very good success rate in compliance. 
  
 
C-9.4  Residential Program (LIP Section 9.4) 
 
 
C-9.4.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the organization chart.       
 
C-9.4.2    Inventory  
 
The City of San Juan Capistrano has developed a watershed-based inventory and/or map of 
residential areas within its jurisdiction.  The residential areas that discharge directly to an ESA 
may be targeted for enhanced implementation of BMPs based on the activities of concern that 
are identified.  The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
 
The city has developed a watershed based inventory of residential areas within its jurisdiction. 
 
 
A summary of the City of San Juan Capistrano’s current residential inventory is provided in the 
table below.  
 
Watershed 
 

Total Residential Land 
Use Area  
(Sq. miles) 

Total Residential Land 
Use Area  
Adjacent or 
Discharging Directly to 
an ESA 
(Sq. miles) 

<SDR Permittees 
Only> Tributary to 
303(d) Listed 
Watershed 

San Juan Creek 5.14   
Total 5.14 
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C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
 
FY 07-08 No changes were made to the BMP fact sheets      
 
C-9.4.4    Enhanced Implementation 
 
As mentioned above, no residential areas were identified for enhanced implementation.  The 
entire city discharges into San Juan Creek, so the city applies the same outreach citywide.  The 
table below summarizes the activities that were accomplished during the current reporting year.  
 
 
Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 
Watershed ESA Residential 

Activity of 
Concern 

Identified 
BMP 

Status of BMP 
Implementation 

San Juan Creek  Pet waste pick up of 
waste 

installation of doggy 
bags stations and 
increase public 
outreach 

 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program and provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g. 
commercial business, resident, etc.) as a part of the ID/IC PEA report.  Based on the ID/IC PEA 
report, 17 pollution complaints/incidents were associated with residential areas during the current 
reporting year.  The following table provides a breakdown of the water pollution 
complaints/incidents received associated with residential activities. 
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Watershed Summary 

Watershed 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

San Juan Creek 7 8 0 2 0 0 0 

 
C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

3 3 2 4  

 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and distribution 
of brochures, posters, fact sheets, posting information on the City’s webpage  
 
A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary – Printed Materials 
 
Category Automotive 

Repair and 
Maintenance 

Automotive 
Washing 

Automotive 
Parking 

Home 
and 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of Mailings    12000 12000 12000 20000 10000 66000 
Public Service 
Announcements 
(PSAs) 

        0 

Utility Bill Inserts        12000 12000 
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The city continues to send regular material twice a year to all residential properties.  In addition, 
the city places twice a year educational material with the water bill.  Finally, the city is providing 
regularly material in the form of articles in two local newspapers, one in the form of Q and A, 
every 2 weeks, and one in the form of an environmental articles.   
 
Website 
 
The website continues to be a powerful vehicle to get material to residents.  The residential web 
page has an environmental section that is regularly updated with material specifically targeting 
residents.  
Environmental events, such as Earth Day, creek cleanup day, compost giveaways and e-waste 
collection events are posted on the website in addition to being promoted through local papers.  
A new addition to the website was the addition of a sustainability page.  
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.    
 
C-9.5 CIA/HOA Program (LIP Section 9.5) 
 
C-9.5.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the Organization chart     
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is available at the city upon request.  No changes 
have taken place, so the last inventory provided is still the same. 
 
A summary of the City of San Juan Capistrano’s current CIA/HOA inventory is provided in the 
table below.  
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As indicated in the table above, CIA/HOA areas were identified that discharge directly to ESAs.  
Enhanced implementation as outlined in the City of San Juan Capistrano’s LIP was conducted in 
these areas.  A summary of these efforts is provided in Section C-9.5.4.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
No changes are being proposed.     
 
C-9.5.4    Enhanced Implementation 
 
The Tri-cities group held an H2O for HOA forum where all HOAs in the 3 cities were invited, 
including Boards, property management companies and their contractors were invited to attend.  
Speakers covered topics such as stormwater BMPs, water conservation and recycling. 
 
As mentioned above, CIA/HOA areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these CIA/HOA areas to surrounding ESAs are 
outlined in the LIP.  The table below summarizes the activities identified in the LIP that were 
accomplished during the current reporting year for each impacted ESA.  
 
Watershed Summary - Summary of BMPs Implemented in CIA/HOA Areas Adjacent or 
Discharging Directly to the ESA Located in each Watershed 
Watershed ESA CIA/HOA 

Activity of 
Concern 

Identified 
BMP 

Status of BMP 
Implementation 

San Juan Creek  trash and 
debris 

IC 21 In progress 

 
C-9.5.5    Enforcement Actions 
 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.     
 

Watershed 
Total Residential 
Land Use Area  
(Sq. miles) 

Total Residential Land Use Area  
Adjacent or Discharging Directly to 
an ESA 
(Sq. miles) 

San Juan Creek 5.14  

Total 5.14  
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The City conducted the following enforcement actions directly against CIA/HOAs within its 
jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

San Juan 
Creek 

0 0 0 0 0 

 
C-9.5.6    Outreach and Training 
 
Outreach 
Education and outreach targeted towards residents is a major component of the CIA/HOA  
program.  The City encourages the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high-threat activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.  This outreach has 
included efforts such as mailings, holding workshops, development and distribution of 
brochures, posters, fact sheets, posting information on the City’s webpage A summary of the 
outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary - Printed Materials  
Category Automotive 

Repair and 
Maintenance 

Automotive 
Washing 

Automotive 
Parking 

Home 
and 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of Mailings 0  0 12000 12000 12000 12000 12000 60000 
Public Service 
Announcements 
(PSAs) 

        0 

Utility Bill Inserts    12000    12000 24000 

 
 
The same subjects are always presented in different fashion concentrating on the importance of 
BMP implementation. 
 
Website 
 
The website continues to have all the developed material.  All printed material references the 
website. 
All BMPs are available on the website.   
 
Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.    
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The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the CIA/HOA components of the Existing 
Development Program.  The training conducted during the reporting period is summarized 
below. 
 
Jurisdictional Summary 

Department Department 
Subcategory 

Training 
Module 
  

Training 
Dates 

Number 
of 
Attendees 

     
Total  
 
 
Jurisdictional Summary -- Workshops 
Workshop Title Subject Date Target 

Audience 
Number of 
attendees 

H2o for HOA Educating HOA board 
members, Property 
managers, and contractors 
on regulations and BMPs 
for stormwater compliance 
andwater conservation 

Aug 
14, 
2007 

HOAs 175 

 
C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the Existing Development section of the City’s 
LIP include the following: 
 
No program modifications are being proposed.     
 
 No update  
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section 10.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.  In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges (LIP Section 10.2) 
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) were 
responsible for the implementation of this stormwater program element.   
 
Dan Felix and Bruce Sharp are the City's code enforcement officers. The organization chart 
remains the same.   
 
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted <include the name of the City’s Water Quality Ordinance and the codified 
number e.g Water Quality Ordinance as Ordinance Number 3986 > identifies many of the duties 
of the Authorized Inspector as the responsibility of the <Edit as appropriate - City Manager [City 
Administrator, City Engineer, Director of Public Works, Director of Public Facilities and 
Resources Department], and those persons directed by them and under their instruction and 
supervision who are assigned to investigate compliance with, detect violations of, and take 
actions pursuant to the Ordinance. 
 
A list of the City of San Juan Capistrano’s Authorized Inspectors and the relevant contact 
information is provided below:   
 
Jurisdictional Summary 
 
Name Title Departme

nt 
E-mail Address Phone Number 

Dan Felix Code 
Enforcem
ent 
Officer 

Building 
and 
Engineeri
ng 

dfelix@sanjuanc
apistrano.org 

949-433-6344 

John Lynch Building 
and 
grading 
Inspector 

Building 
and 
Engineeri
ng 

jlynch@sanjuanc
apistrano.org 

949-443-6303 
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Bruce Sharp Code 
Enforcem
ent 
Officer 

Building 
and 
Engineeri
ng 

bsharp@sanjuanc
apistrano.org 

949-433-6341 

 
 The city has entered into a Water Quality Ordinance Implementation Agreement with the 
Orange County Flood Control District to assit with some of the Authorized Inspector and Spill 
responder duties.  This contract allows the city to request assistance from the County's 
Authorized Inspectors in order to respond to and follow up on hazardous or after-hours 
complaints and incidents.   
 
In addition to the designated City Authorized Inspectors listed above, the City has also entered 
into a Water Quality Ordinance Implementation Agreement with the Orange County Flood 
Control District to assist with some of the Authorized Inspector and Spill Responder duties.  This 
contract allows the City to request assistance from the County’s Authorized Inspectors in order 
to respond to and follow up on hazardous or after-hours complaints and incidents. 
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 
Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  
 
Public Education (Section A-6) – various inspectors assist with the distribution of public 
education materials that provide phone numbers and encourage the reporting of spills. 
 
New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant development post construction controls that 
are either not functioning adequately or are not being maintained, resulting in an on going or 
threatened discharge to the storm drain system. 
 
Construction Activities (Section A-8) – assists with the identification of illegal discharges from 
construction sites. 
 
Existing Development Programs (Section A-9) – assists with the identification of actual or 
threatened illegal discharges from industrial, commercial and residential areas. 
 
Water Quality Monitoring Program (Section A-11) – assists with the identification of problem 
areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the city 
inspectors is included in the table below in Section C-10.2.4.  
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C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 
During Business Hours After Business Hours 
949-234-4575 949-234-4575 
  
The City advertises these numbers: 
 
The Stormwater hotline is listed on all printed material, on newsletters, articles, Hometown 
Happening quarterly newsletter, on business cards distributed, on the website, and on e-mails.   
The city currently does not receive complaints through the website, but a link to the County 
complaint website is available on the city's web page.     
 
In addition to the established City phone numbers, the City also advertises the Countywide 24-
hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received. 
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
 
Jurisdictional Summary  
Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

27  

Other Agencies (County, 
Regional Boards) 

10  

Water Pollution Hotline   
Public (calls, e-mail) 27  
Businesses 5  
Other 1  
Total Number of Reports 70 

 
 
 

 
 
The city received this year almost the same amount of calls from the public reporting potential 
violations as last year.  5 calls were received from businesses.  The city did not receive any calls 
to the hotline this year, which is surprising as the city advertises the number in all publications 
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and press releases.  Residents appear to prefer to call the city's main number and be directed to a 
code enforcement officer.     
 
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed. 
 
During the reporting period, no changes were made to the reporting categories.    
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of San Juan Capistrano’s ID/IC Program, the City’s Authorized Inspectors 
receive notifications and respond to a variety of water pollution complaints and incidents.  The 
tables below provide information regarding the water pollution incidents that have been reported 
and responded to within the City of San Juan Capistrano’s jurisdiction.   
 
Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e.: if 
a complaint was received by city staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
 
Notification – An incident that is reported to the City that does not require any follow up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the storm drain system and was in the process of being cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include: oil that has leaked from a vehicle parked on the street and soaked up into the asphalt or a 
past discharge from a residence or facility. 
 
Response Request – An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to another agency – The City referred the complaint to another agency such as an   
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
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Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 23 
Complaint 28 
Response Request 5 
Referral to OCFCD or other agency 14 
Total Number of Incidents 70 

 
 
 
There were 23 notifications this year compared to 2 the previous year.   
Complaints have decreased 60 to 28.  Most of these complaints were very minor and taken care 
of following education. 
There were 5 response requests this year compared to  3 the year before.  No discharge ended up 
in the MS4. Staff followed up immediately to handle the situations. 
This year, there were 14 referrals that were handled by Orange County Health care agency and 
the City's consultant ECIS to follow up on. 
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Watershed Summary 
Number of Each Type of Incident Reported 

Watershed Notification Complaint Response 
Request 

Referral 

San Juan Creek 23 28 5 14 
 
There were 23 notifications this year compared to 2 the previous year.   
Complaints have decreased 60 to 28.  Most of these complaints were very minor and taken care 
of following education. 
There were 5 response requests this year compared to 3 the year before.  No discharge ended up 
in the MS4. Staff followed up immediately to handle the situations. 
This year, there were 14 referrals that were handled by Orange County Health care agency and 
the City's consultant ECIS to follow up on. 
 
Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
  
During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
Type of Materials Number of Complaints/Incidents  
Hydrocarbons 9 
Inorganic Compounds 1 
Metals 1 
Nutrients 0 
Organic Compounds 5 
Discharge Exceptions 9 
Pathogens and Coliforms 1 
Wastewater 29 
Pesticides 0 
Sediment 24 
Trash and Debris 22 
Miscellaneous 25 
Total Number of Incidents 126 

 
 
 
Wastewater was the highest pollutant found, mostly it was from pool discharges.  Sediment, 
trash and debris were equally high this year.  Most of the trash was as a result of illegal dumping 
or trash bins left uncovered.  The City is increasing the education to businesses on the 
importance of keeping lids on dumpsters closed.  In addition, education to residential properties 
regarding trash and debris has been increased, and the importance of keeping neighborhood and 
streets clean has been stressed in public education material.   
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Wastewater was the highest pollutant found, mostly it was from pool discharges.  Sediment, 
trash and debris were equally high this year.  Most of the trash was as a result of illegal dumping 
or trash bins left uncovered.  The City is increasing the education to businesses on the 
importance of keeping lids on dumpsters closed.  In addition, education to residential properties 
regarding trash and debris has been increased, and the importance of keeping neighborhood and 
streets clean has been stressed in public education material.    
 
The city noticed that pool draining was the most prevaling this year in addition to trash and 
sediment from unstable slopes.  The city will provide more educational material on these 3 
pollutants over the next year.    
 
All water pollution complaints are investigated and, when necessary, reported to the San Diego 
Regional Water Quality Control Board.  The reports consist of a verbal notification followed by 
a written report. 
 
During the reporting period no incidents were reported to the Regional Board. 
 
C-10.2.7 Enforcement Summary  
 
The City of San Juan Capistrano’s Authorized Inspectors undertake enforcement activities 
according to the City’s adopted < Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) 16 

Administrative Enforcement 0 

Notice of Noncompliance (NON) 3 

Administrative Compliance Order (ACO) 2 

Cease and Desist Order(CDO) 4 

Criminal Enforcement 0 
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Misdemeanor (Mis)  

Infraction (Inf)  

Issuance of Citation (IOC)  

Other: (Specify) Verbal 50 

 
There were 16educational letters issued this year compared to 30 the previous year.  This reflects 
on the type of complaints/incidents that have taken place this year.   
There were 3 notices of non compliance this year compared to 27 last year.  Again, as stated 
before, the complaints/incidents were very minor and no impact to the drain or the MS 4 took 
place.  The type of problems encountered have been mostly minor violations. 
There was 2 administrative compliance order issued for a clean up compared to 2 the previous 
year.  Compliance was obtained immediately following the issuance and no impact to the MS 4 
took place. 
There were 4 cease and decist issued compared to 1 in the previous year.  These were issued in a 
preventative way, and not as a result of immediate discharge.  The city has used this action at 
times when the potential of violation is either imminent or a high risk.  Following these 
measures, corrective actions are taken, and the problems resolved. 
There was no cases that were forwarded to the city attorney.  
 
Watershed Summary  

Administrative Remedies Criminal 
Remedies 

Watershed Educational 
Letters 

Notice of 
Noncompliance 

 Administrative 
Compliance 
Orders 

Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction, 
Citation 

San Juan 
Creek 

16 3 2 4 0 

 
C-10.2.8 Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of San Juan Capistrano 
that are either pending, underway or that have been settled during the reporting period is 
provided below.  If the responsible party is a repeat offender it is indicated below.   
 

Watershed Pollutant 
of 
Concern 

Nature of 
Violation 

Status of 
Judgment 
or Settlement 

Nature of 
Judgment 
or 
Settlement 

Resident Business Repeat 
Offender or 
Egregious 
Act 

Explain 

San Juan 
Creek 

    ¨ ¨ ¨  
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C-10.3 Illicit Connections (LIP Section 10.3) 
 
The City of San Juan Capistrano developed a drainage facility inspection and documentation 
program to identify and eliminate illicit connections to the storm drain system.  Illicit 
connections to the storm drain system are prohibited.  
 
No illicit connections were found.      
 
During the reporting period illicit connections to the City’s storm drain system were found.  The 
table below provides a summary of the illicit connections that were identified. 
 
Watershed Type of Connection Resulting Action(s) 
San Juan Creek   

 
 
C-10.4 Source Investigations (LIP Section 10.4) 
 
Following the contact by the County of Orange dry weather monitoring program, the city's code 
enforcement followed up but was not successful in finding the sources of the violations.    
 
Investigations conducted in response to Dry Weather Monitoring based on field analysis and 
monitoring. 
 
The investigations conducted below required immediate response.  Concerns were noted from 
visual observations and field screen testing that were occurring during the dry weather 
monitoring. As noted below, visual observations can sometimes trigger successful source 
identification and subsequent halting of the prohibited activity and appropriate enforcement 
actions.  
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San Diego Region Dry Weather Monitoring Notifications FY2007-2008 

Drain Date Time City Contact Method 
Reason for 
Notification Response/Outcome 

SJCL02P02 5/29/08 12:45 
p.m. 

San Juan 
Capistrano 

Ziad 
Mazboudi

Cell Phone 
(Len Narel) 

MBAS 0.5 
mg/l 

Staff responded and 
tried to identify source 
of surfactant, but was 
not successful.  
Exceedence at this 
location from surfactant 
is not common, but 
staff will keep an eye 
on it. 

SJCL01@cc 8/29/07 8:00 
a.m. 

San Juan 
Capistrano 

Ziad 
Mazboudi

Cell Phone 
(Len Narel) 

Surfactant 
exceedence, 
0.45, 
elevated 
turbidity 
and 
discharge 
flow rate. 

San Juan Capistrano 
staff went upstream of 
outlet looking for 
potential dischargers, 
but nothing was found.  
Staff visited the site 
regularly after this 
incident to monitor any 
similar visual but no 
similar event was 
identified. 

SJCL01@cc 9/13/07 7:22 AM San Juan 
Capistrano 

Dan Felix Cell Phone 
(Len Narel) 

MBAS-
0.45 mg/l, 
Turbidity-
13.3 NTU, 
Strong 
surge in 
flow rate 
while 
sampling 

San Juan Capistrano 
staff went upstream of 
outlet looking for 
potential dischargers, 
especially since there 
was a surge which told 
us that activity was 
possibly still on-going. 
Nothing was found.  
Staff visited the site 
regularly after this 
incident to monitor any 
similar visual but no 
similar event was 
identified. 

SJCL01P03 8/29/07 8:00 
a.m. 

San Juan 
Capistrano 

Ziad 
Mazboudi

Cell Phone 
(Len Narel) 

Turbidity – 
53 NTU 

Staff researched 
possible sources of the 
turbidity but nothing 
was found. 
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Investigations Resulting from Dry Weather Data 07-08 
 
The following dry weather monitoring sites are located in the City of San Juan Capistrano. 
Corresponding investigations resulting from review of the dry weather monitoring data are 
provided. 
 

Site Location Watershed Constituent(s) of 
Concern 

Watershed 
Characteristics

Investigation 
Summary 

Results/Corr
ective 

Actions 
SJCLO1SO1 SJC, but 

drains a 
small 
portion of 
Dana Point 

San Juan 
Creek 

N/A, new site for 
FY08-09 

Mostly 
residential 

See in table above in 
for investigations 
conducted 
immediately based on 
field observations by 
county crew. High Cl 
tested on 7/1/08. 
source attributed to 
new water line 
flushing (by SJC 
Water Utilities), even 
though proper de-
chlorinating BMPs 
were being 
implemented. 

De-
chlorination 
was 
completed 
and 
procedures 
and 
protocols 
were 
reviewed 
and 
determined 
to be in 
compliance. 

SJCLO1SO1 SJC, but 
drains a 
small 
portion of 
Dana Point 

San Juan 
Creek 

N/A, new site for 
FY08-09 

Mostly 
residential 

See in table above in 
for investigations 
conducted 
immediately based on 
field observations by 
county crew. High Cl 
tested on 7/1/08. 
source attributed to 
new water line 
flushing (by SJC 
Water Utilities), even 
though proper de-
chlorinating BMPs 
were being 
implemented. 

De-
chlorination 
was 
completed 
and 
procedures 
and 
protocols 
were 
reviewed 
and 
determined 
to be in 
compliance. 
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Site Location Watershed Constituent(s) of 
Concern 

Watershed 
Characteristics

Investigation 
Summary 

Results/Corr
ective 

Actions 
SJCL01@cc At the end 

of De La 
Vista cul de 
sac, 
discharges 
into 
Trabuco 
Creek 

San Juan 
Creek 

Surfactant, and 
turbidity 

Mostly 
residential. 

This area is at the 
outlet of a culvert, 
near a low income 
housing area.  Staff 
has tried vigorously to 
identify the source of 
the surfactant, but 
without any result.   

The city is 
considering 
correcting 
the 
depression 
outside of 
the culvert 
as it forms 
an area 
where runoff 
cannot flow, 
also the city 
is 
considering 
placing a 
chain link 
fence to 
deter kids 
from riding 
bicycles on 
the edge of 
the creek, 
causing the 
loosening of 
the soil 
which could 
be causing 
the high 
turbidity. 

 
C-10.5  Training and Outreach (LIP Section 10.5) 
 
The education and training of the City of San Juan Capistrano’s Authorized Inspectors is key in 
the successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee.  During the reporting period the City’s 
Authorized Inspectors attended <insert number> of the <insert number>  committee meetings 
that were held.    
 
The City also trained its inspectors by having them attend both Permittee sponsored training as 
well as other regional training and workshop opportunities.  The Permittee sponsored training are 
those training sessions that are conducted in order to present the various training modules that 
have been developed by the Permittees (see DAMP Appendix B). 
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The workshops, training and/or other educational activities that have been attended by the City’s 
Authorized Inspectors are listed below.  
 
Permittee Sponsored Training - Jurisdictional Summary  
 
Training Conducted by County Attended by City Personnel 
Training Module and 
Training Dates 

Department Department 
Subcategory 

Number of Attendees 

    
 
Other Training Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

    0 
 
 
Other Regional training or workshop opportunities that the City participated in include the 
following:   
 
Title of Training or Workshop  
Title of 
Training or 
Workshop 

Subject Date Attended Sponsoring 
Organization 

Staff 
Participated by 
Providing a 
Presentation 

Name Department 

    ¨   
    ¨   
 
C-10.5.2 Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on sight during an 
inspection or with a follow up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes.  The materials that specifically address these issues 
include:  
 
A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary - Do not include those efforts that the Principal Permittee did on behalf 
of the Permittees 
Outreach Material Description Number Distributed 
The ocean begins at your front door 250 
SJC food service industries 125 
SJC painting 3 
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What’s the scoop 50 
SJC fresh concrete and mortar application 9 
Water Quality Guidelines for Pools 66 
Total Number Distributed  503 
C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of San Juan Capistrano and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the ID/IC section of the City’s LIP include the 
following: 
 
No program modification will be made to the ID/IC section of the LIP or to the program.    
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction  (LIP Section 11.1) 
 
The countywide monitoring program is conducted on behalf of the Orange County Stormwater 
Permittees by the County (Principal Permittee).  Implementation of the countywide monitoring 
program is supported by funds shared proportionally by each of the Permittees.   
 
The Countywide program under NPDES consists of the following five components: 
 
• Dry Weather Monitoring Program (DWMP) 
• Coastal Storm Drain Outfall Program 
• Ambient Coastal Receiving Waters Program 
• Long-Term Mass Emissions program 
• Urban Streams Bioassessment Monitoring Program 
 
C-11.1.2 Dry Weather Monitoring Program Assessment 
 
As mentioned previously, the City of San Juan Capistrano is a cost-sharing partner in the 
Countywide Dry Weather Monitoring Program (DWMP) that has been conducted every dry 
season (May – September) since 2003 for San Diego Region. The program involves monthly 
sampling (5 times total) at targeted sites which are strategically selected by each jurisdiction.  
Random sites which were selected randomly throughout the MS4 at the inception of the program 
are sampled every month and a half (3 times total).  The objectives of the DWMP, as stated in 
Section 11 of the DAMP, are to: 
 

• Assess compliance with the NPDES Permits; 
 

• Detect and eliminate illicit discharges and illegal connections to the MS4 (by identifying 
sites that will be the subject of follow-up source identification investigations); 

 
• Characterize urban runoff within the MS4 system with respect to water quality 

constituents that may cause or contribute to exceedances of receiving water quality 
objectives when discharged to receiving waters. 

 
The County distributes the DWMP data tables each month during the DWMP season.  The data 
tables are “running” spreadsheets containing the following features: 
 

•  “Tolerance Intervals” from lab data representing 3.9 standard deviations calculated based 
upon the running average of the data set for that constituent.  These tolerance intervals 
are used to indicate to NPDES Program Managers when follow-up field investigation 
responses to monitoring data are necessary.  Because the results of lab data may not be 
known for several days, immediate responses based upon the data information is not 
possible.  However, if warranted, follow-up responses are done as soon as the data is 
available;  
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• “Warning Levels” for readily available monitoring data such as electrical conductivity, 
water temperature, phenols, ammonia, nitrate, and total chlorine levels.   These warning 
levels combined with visual observations of unusual conditions are used to notify the 
municipalities of immediate problems found in the field in an effort to more rapidly 
determine responsible parties of water quality violations;  

• California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for applicable 
constituents;  

• “LC50 for Toxicity Test Organism” levels for applicable constituents; and  
• Simplified presentation of monitoring data sorted by storm drain outfall and date.  

 
  

Constituent levels tested and 
available in the field 

Constituent levels available only 
in laboratory tests 

Discharge Rate (cfs) Total Suspended Solids (TSS) 
(mg/L) 

Dissolved Oxygen (mg/L) Oil & Grease (mg/L) 
Electrical Conductivity (μs/cm) Total Coliform (CFU/100mL) 
pH Fecal Coliform (CFU/100mL) 
Water Temperature (Celsius) Enterococcus (CFU/100mL) 
Turbidity (NTU) Diazinon (ng/L) 
Air Temperature (Celsius) Chlorpyrifos (ng/L) 
Hardness as CaCO3 (mg/L) Malathion (ng/L) 
Phenols (mg/L) Dimethoate (ng/L) 
Ammonia as N (mg/L) Disulfoton (ng/L) 
Nitrate as N (mg/L) Chromium (μg/L) 
Surfactants (MBAS) (mg/L) Nickel (μg/L) 
Reactive Phosphorous (mg/L) Copper (μg/L) 
Total Chlorine (mg/L) Zinc (μg/L) 
Discharge Rate (cfs) (approximated) Silver (μg/L) 
Dissolved Oxygen (mg/L) Cadminum (μg/L) 

 Lead (μg/L) 
 
As a result, the only immediate notifications made by the County of Orange and immediate 
source investigations by the City of San Juan Capistrano are based only upon the above 
constituents when they dramatically exceed the Tolerance Intervals or Warning Levels 
established by the DMWP. 
 
It is important to recognize that many of the constituents tested under the DMWP can only be 
measured in a laboratory, and thus the results are not instant and the results may take a few days 
or even weeks. As a result, during the DWMP season, the County can notify the City of any 
exceedances for some of the parameters that can be tested in the field or if visual observations 
warrant an investigation.  
 
From experience to date, the City has been successful in determining the cause of certain water 
quality issues, mostly when a visible pollutant has been observed (a foaming substance resulting 
from car washing or sediment, for example). When the discharge is prohibited, enforcement 
actions are implemented. However it has been extremely difficult, if not in possible to investigate 
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and determine the cause of many of the non-visible pollutants, such as ammonia, phosphorus, 
etc. Correspondence with other storm water program managers also indicates that these 
situations can be very challenging.  
 
In recent years, the County has held a workshop to summarize the monitoring data and help the 
program managers use the information to help focus program activities. This workshop is very 
valuable as many of the program managers do not have a full scientific background and some of 
the analyses can be very technical. 
 
Some of the key findings of the monitoring programs so far include: 
 

• Urban Streams Bioassessment studies demonstrated that the Index of Biological Integrity 
(IBI Score) is correlated strongly with physical habitat parameters and tends not to be 
clearly correlated with recognized water toxicity or chemistry parameters.   

 
A second observation of the County’s Urban Stream Bioassessment studies was that IBI 
scores in urbanized lower-elevation areas of South Orange County were routinely 
depressed (i.e., “very poor”) relative to the pristine higher-elevation, higher-gradient, 
coarser-substrate sites that are built into the IBI as reference sites.    
 
Further studies conducted by the City of Laguna Niguel on the Narco Channel and Upper 
Sulphur Creek concluded that in developed coastal areas, restoration projects result in 
slight improvements in IBI scores and improving from a “very poor” to a “poor” IBI 
score should be considered a significant accomplishment.  These types of conclusions 
will come into play when cities come together to develop load reductions plans and plan 
watershed-wide initiatives as they provide information as to what may work or not work 
to meet certain goals. 
 

• The 2006 Coastal Stormdrain Outfall Monitoring studies identified that the creeks 
draining partially from the City of Dana Point had high bacteria loads combined with a 
statistically significant relationship between bacteria loads in the creek discharge and 
exceedances in the surf zone during the AB 411 summer monitoring season.   Because 
pollutant loading is directly affected by quantity of flow, this finding helps justify the 
City’s strategy of aggressively pursuing dry weather flow reduction by outreach, courtesy 
notifications, enforcement and encouraging irrigation based improvements through 
existing rebate programs through structural and non-structural means.  South Orange 
County Cities, along with MWDOC are completing the SEEP grant project at the time of 
this writing, and next year we will be able to report quantifiable runoff and pollutant load 
reductions based on specific irrigation system improvements. 

 
• The 2006 Ambient Coastal Receiving Water Monitoring studies demonstrated that 

exceedances of the acute saltwater CTR criteria were predominantly for copper. 
 

Studies by other agencies have suggested that aerially-deposited metallic dust from 
vehicle brake pads may be the single largest anthropogenic source, which is outside the 
City’s ability to eliminate.    
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Data compiled by other agencies has also suggested that debris gates on catch basins can 
substantially reduce the dry-weather accumulation of particulates and copper in catch 
basins, and the City’s inlet filters would also have the same effect. 
 
Subsequent and ongoing studies conducted by the County with cooperation by various 
Cities, has suggested that the area’s natural geological formations may play a very 
significant role in some parameter’s levels observed in urban runoff, including copper, 
cadmium and nitrogen and phosphorus. Further studies are being conducted and this may 
be a big piece of the puzzle in regards to source identification, as well as determining 
what is controllable and what is not.  
 

• The Dry Weather Monitoring Program database continued being developed as new sites 
were rotated into the program and 90th-percentile tolerance intervals became increasingly 
statistically validated via the accumulation of more data points region-wide.  Where 
extreme exceedances suggesting illicit discharges were perceptible to County field 
sampling crews, notifications were called in immediately to City investigative personnel 
for follow-up (see Section 10 for discussions and findings). Where lab samples indicated 
persistent exceedances beyond the 90th-percentile, follow-up investigations were initiated 
by the City as soon as the chronicity of the problem became apparent.  Investigations of 
apparent chronic problems are discussed in Section 10 of this Report. 

 
The Dry Weather Monitoring Program has been somewhat useful in identifying acute 
concerns resulting from discharges that occur at time of sample with visible pollutants; 
however investigations regarding chronic impairments have been challenging and for the 
most part unsuccessful. The County; however, is working on some special studies that 
appear to be shedding light upon some of our chronic issues such as copper and cadmium 
that appear to be resulting from natural, uncontrollable sources such as geological 
characteristics. 

 
The DWMP takes place between May and October of each calendar year. Therefore, the results 
included as Attachment C-11.1 of this PEA span two dry weather monitoring seasons- July 
through September, 2007 and May through June, 2008. 
 
Please see Section C-10, ID/IC, for discussion of DWMP triggered source investigations within 
our jurisdiction during the 2007-08 reporting period. 
 
C-11.2 Water Quality Monitoring Program Modifications 
 
As the last step in the program effectiveness assessment, the City of San Juan Capistrano and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the Water Quality Monitoring section of the 
City’s LIP include the following: 
 
No modifications to the program are proposed.   
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Throughout the year, the City of San Juan Capistrano sponsors environmental events and 
participates in other events to promote environmental responsibility. Some of the events 
that San Juan Capistrano hosts are: Earth Day, E-Waste Events, Light Bulb Exchange 
Events, and the Annual Creek Cleanup. In addition to hosting events we also Take Part in 
the Children’s Watershed Conference, hosted by Dana Point Ocean Institute, and the 
Annual Children’s Water Festival. 
 
The City of San Juan Capistrano has also leads the way in recycling with our plastic bag 
recycling program and our horseshoe recycling program. 

San Juan Capis-

Environmental Pro-
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 San Juan Capis-
trano 

Build Green 

San Juan Capis-
trano 

Conserve Energy 

Reduce, Reuse,  
Recycle 

San Juan Capis-
trano 

Prevent Water &  
Air Pollution 

San Juan Capis-
trano 

The City of San Juan Capistrano’s Green Building Program is and integrated approach to facility 
design and construction that incorporates energy and water efficiency, use of resource-efficient 
materials, and use of non-toxic materials. The benefits of Green Building include lower utility 
costs, support for regional waste management strategies, improved and healthier living and 
working conditions, and protection of the natural environment. 

The City of San Juan Capistrano encourages its residents to be energy conscious and reduce their 
energy consumption. The City has partnered with San Diego Gas and Electric to host a light bulb 
exchange, encouraging residents trade in incandescent light bulbs for more energy efficient 
fluorescent bulbs. Reducing energy consumption benefits everyone because it lowers our utility 
costs and conserves energy for future use. To encourage alternative energy use, the City Council 
approved and incentive program for the installation of Photovoltaic Systems for this year. 

In 2007, the City of San Juan Capistrano diverted 66% of the city’s waste from landfills. The 
City promotes the recycling of cans, plastics, glass, cardboard boxes, newspapers, green waste 
(such as grass clippings, leaves, and tree trimmings), used motor oil and filters, and electronic 
waste (such as televisions, computers, and batteries) to name a few. By reducing waste and 
recycling, San Juan Capistrano residents have contributed to saving energy, natural resources, 
and landfill space. 

The City of San Juan Capistrano promotes the importance of preventing water and air pollution. 
When water flows into the streets from rain or over-watering, pollutants such as pesticides, 
fertilizers, pet waste, oil, and trash enter our storm drain system and are carried into streams and 
the ocean. This untreated water poses a potential threat to humans, fish, wildlife, and plants. It’s 
important for everyone to ensure that pollutants do not flow into our storm drains. Preventing air 
pollution is just as important as preventing water pollution. There are ways to help reduce air 
pollution such as carpooling, using public transportation, using a push or electric lawn mower, 
and cleaning frequently to remove dust and molds. 

For more information on the City of San Juan Capistrano’s Environmental Programs, 
please visit www.sanjuancapistrano.org 

0035370



Residential Services 

Curbside Refuse and Recycling Collection 
CR&R provides wheeled containers for general 
refuse (black cans), recyclables (blue or brown 
cans), and green waste (green cans). The curbside 
containers come in 35, 60, and 90 gallon sizes.  
 
Most green and wood waste can be placed in your 

green waste container. The exceptions are pet waste, palm branches, 
diseased plants, and sod/dirt. Please remove items from plastic and 
paper bags before placing in the bin. Bags should be discarded or 
recycled in their appropriate place. 
 
Items which can be placed in your recycling container include most 
empty and clean plastic, glass, and metal containers and paper 
products. Do not place soiled paper, waxed paper, or waxed milk 
cartons in the recycling container. For a complete list of items that can 
be placed in the recycling container, please visit CR&R’s website at 
www.crrwasteservices.com. 
 
On day of service, containers should be placed at the curbside by no 
later than 6:30AM and removed 12 hours later. Please place containers 
side-by-side at least 1 foot apart and 3 feet from any obstructions. 
Containers must be placed with handles and wheels facing away from 
the street. 

Construction and Demolition 
Debris 

During remodeling or 
construction, a large 
amount of waste is 
produced. Some of 
these materials, such 
as lumber and concrete can be 
recycled into new products. 
 
The City has an ordinance that 
requires that at least 50% of C&D 
waste be recycled to receive a 
refund of you C&D deposit. For 
questions, please contact Ziad 
Mazboudi at 949-234-4413. 
 
If you project has reusable items, 
such as doors, windows, and 
cabinets, consider donating them to 
the Habitat for Humanity “ReStore”. 
Proceeds are used to build affordable 
housing for low income families. 

Bulky Item        Collection 
Residents are provided two (2) 
FREE bulky item collections per 
calendar year. Additional bulky 
item pick-ups can be provided at a 
nominal charge.  
 
Bulky items are objects that can be 
handled by a two person crew and 
may include sofas, chairs, washers, 
dryers, and other large materials. 
 
To make arrangements for a bulky 
item pick-up on your regular ser-
vice day please contact CR&R at 
877-728-0446 

E-Waste 
Electronic waste such as          
computers, TVs, faxes, and     
printers can be taken to the 
Household Hazardous Waste 
Collection Center (see article to 
left) 

Household Hazardous Waste 
Household  Hazardous Waste, or HHW, is unwanted materials that can be 
harmful to people and the environment if disposed of in trash containers. 
Typical HHW products include paint, oil, antifreeze, yard chemicals, 
batteries, pool chemicals, CRTs, TVs, computers, cell phones, printers, and 
fax machines 
 
The County of 
Orange offers FREE 
disposal to its 
residents at their 
HHW Collection 
Facility. One facility 
is located at 32250 
La Pata in San Juan 
Capistrano and is 
o p e n  T u e s d a y 
through Saturday 
9am to 3pm; closed 
on holidays and rainy 
days.  
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To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 

Used Oil Collection Centers 
 

There are currently eight certified used oil collection centers in the City of San Juan Capistrano. Most centers will ac-
cept up to five gallons of used oil at a time. Oil must be “uncontaminated”, which means it must not be mixed with 
water, antifreeze, solvents, or other liquids. The centers are listed below can be located on the map by matching the 
numbers. 
 
For more information on the State’s Used Oil Program and a current list of certified used oil recycling centers, visit 
www.ciwmb.ca.gov. 

1. A&S Auto Parts 
 31921 Camino Capistrano #10 

San Juan Capistrano, CA 92675 
949-493-6511 

2.   Performance Motorsports 
32881 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-493-5004 

3.   Weseloh & Sons Chevrolet Hummer 
33633 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-248-9200 

4.   Capistrano Chrysler Jeep Dodge 
33301 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-248-4000 

5.   San Juan Chevron 
32001 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-493-9511 

6.   Westcoast Tires and Services 
33171 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-493-7733 

7.   Daughters Auto Repair & Service 
32861 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-661-3833 

8.   Toyota Scion of San Juan Capistrano 
33395 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-493-4100 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 
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Sun Mon Tue Wed Thu Fri Sat 
  1 

New Years Day 
 
 
 

City Offices Closed 

2 3 4 5 

6 7 8 9 10 11 12 

13 14 
 

 
 

15 16 17 18 19 

20 21 
 

Martin Luther King, Jr. 
Day 

 

22 23 24 25 26 

27 28 29 30 31   

January 
Install an Energy Star Dishwasher 
to save money on water and elec-
tric bills. For more information 
please visit www.energystar.org. 

When running your dishwasher or washing machine, it is 
more efficient to have one full load rather than a few 
small ones. Also, running your appliances at night during 
the off peak hour allows energy to be conserved for 
heating in the winter and air conditioning in the summer. 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

San Juan Capis-

Conserve Energy 
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Sun Mon Tue Wed Thu Fri Sat 
  

 
 
 
 

  1 
 

 

 

2 
 

Groundhog Day 

3 4 5 6 7 8 9 

10 11 
 
 
 
 
 

 

12 
 

Lincoln’s Birthday 

13 
 
 
 
 
 

 

14 
 

 
 
 

Valentines Day 
  

15 16 
 

 

17 18 
 

 
President’s Day 

 
 

19 20 
 
 

Taste of  San Juan 
At El Adobe 

21 
 
 
 

 

22 
 

Washington’s 
 Birthday 

23 

24 25 26 27 28 29  

National Invasive Weeds Awareness Week 

February 

Need used oil picture 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

Recycle used oil at a State Certified Used Oil Collection Center in San Juan 
Capistrano. For more information call the San Juan Capistrano environmental 
department at 949-234-4413 or email at environment@sanjuancapistrano.org or 
visit www.1800cleanup.org 

Oil that leaks from cars or is 
spilled during maintenance can 
get washed into the street, down 
the storm drain system, and into 
local waterways such as 
Trabuco or San Juan Creeks. 
This pollution can impair water 
quality and harm aquatic life. 
 

Repair oil leaks as soon as 
possible. If you work on vehicles, 
clean up any fluid spills with an 
absorbent material like kitty 
litter and take it to the 
household hazardous waste 
collection facility. The facility is 
located at 32250 La Pata in San 
Juan Capistrano and is open 
Tuesdays through Saturdays 
from 9am to 3pm; closed 
holidays and rainy days. Take the 
used oil  and the used oil filters 
to one of many used oil facilities 
in San Juan Capistrano. Reduce, Reuse,  

Recycle 

San Juan Capis-
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Sun Mon Tue Wed Thu Fri Sat 
  

 
 
 
 

   
 

 

1 

2 
 
 
 
 
 

Kids Pet Parade 

3 4 5 6 7 8 

9 
 
 
 

Daylight Savings Time 
Begins 

10 
 
 
 
 
 

 
 

11 12 
 
 
 
 
 

 

13 
 

 
 
 
 

 

14 15 
 

 
 

El Presidente Ball 
 

16 17 
 
 
 
 
 

St. Patrick’s Day 
 

18 
 
 
 
 
 

 

19 
 
 
 

 

20 
 
 
 
 
 

Spring Begins 

21 
 
 

World     Forestry 
Day 

22 
 

 

23 
 

30 

24 
 

31 

25 26 
 

Fiesta Grande Ball 

27 28 
 

Hoos’gow Day 

29 
Swallow’s Day 

Parade and 
Mercado 

March 

The City has placed recycling containers at many of its parks and recreation 
centers. Please use these to recycle beverage containers. Non-recyclables should 
be placed in the adjacent trash can. If there are not recycling bins at the location, 
take the recyclables home and use your curbside recycling container or the recycle 

Recycle aluminum cans, plastic bottles, and glass bottles. It’s good for the environment, conserves 
energy, and extends the life of our landfills. For more information call the City of San Juan 
Capistrano’s environmental department at 949-234-4413 or email us at 
environment@sanjuancapistrano.org 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

Reduce, Reuse,  
Recycle 

San Juan Capistrano 
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Sun Mon Tue Wed Thu Fri Sat 
  1 

 
2 3 4 5 

6 7 8 9 10 11 12 

13 14 15 16 17 
 
 

 

18 19 
 

20 21 22 
 

Earth Day 
23    24 

 
San Juan   Capistrano’s 

Earth Day 

25 
 
 
 
 

Arbor Day 

26 

27 28 29 30    

April 

Household Hazardous Waste, or HHW are common items that can harm the 
environment if disposed of improperly. Common HHW are: 
 

   * Antifreeze  * Drain Cleaner *Herbicides  *Paint 
   * Batteries  * Fertilizer  *Insecticides  *Polishes 
   *Cleaners  *Gasoline  *Motor Oil & Filters * Pool Chemicals 
 

HHW should not be thrown in the trash, down a sink, or poured outside. Instead, HHW 
should be taken to the HHW Collection Facility. 

Reduce, Reuse,  
Recycle 

San Juan Capis-

Properly dispose of household hazardous waste 
such as pesticides, batteries, paints, and clean-
ers at the HHW facility in San Juan Capistrano 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 
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Sun Mon Tue Wed Thu Fri Sat 
    1 2 3 

4 5 6 7 8 
E-Waste Event 

9 10 

11 
 
 
 
 
 

Mother’s Day 

12 13 14 15 16 17 

18 19 20 
 

 

21 22 
 

International Day of      
Biological    Diversity 

23 24 

25 26 
 

Memorial Day 
City Offices Closed 

27 28 29 30 30 

International Compost Awareness Week 

May 
Driving less doesn’t mean you have to stay home. Instead of 
driving your own car, you can carpool, walk, ride a bicycle, or 
take other means of public transportation such as buses and light 
rail cars.  

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

San Juan Capis-

Conserve Energy 

Using public transportation instead of private vehicles eases 
freeway congestion, decreases the amount of vehicle emissions, 
and gives train commuters a time to relax before and after work. 
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Sun Mon Tue Wed Thu Fri Sat 
1 2 3 

 
4 5 6 7 

8 9 10 
 
 
 

World     Environ-
ment Day 

11 12 13 
 
 
 
 

World Ocean Day 

14 
 

Flag Day 

15 
 

Father’s Day 

16 17 18 
 

CUSD-Last Day of 
School 

19 
 
 
 
 

 

20 21 
 

Summer   Begins 

22 
 
 
 
 
 

 

23 24 25 26 
 

 

27 28 

29 30      

San Juan Capis-

Prevent Water &  
Air Pollution 

June 

Turn off the water while brushing your teeth or shaving. It will help conserve 
water and lower your water bill. To learn more abut conserving water, please visit 
www.earth911.org/water/ or www.bewaterwise.com  

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

When it comes to conserving water, every drop helps. Teaching your kids to 
only fill cups with the amount of water that they plan to drink, turn off faucets 
when not in use, and using “left over water” to water plants will help the next 
generation adopt water conservation practices 
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Sun Mon Tue Wed Thu Fri Sat 
  1 

 
2 

 

 
 

3 4 
Independence Day 

City Offices Closed 
 

5 

6 7 8 9 10 11 12 

13 14 15 16 17 18 19 

20 21 22 23 24 25 26 

27 28 29 30 31   

July 
Do not hose down your driveway, 
sidewalk, or patio. Material flows 
down to local waterways. Instead, 
sweep up debris and dispose of it in 
the trash 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

Lawns are thirsty during the summer and need to be watered. But be Water Wise! 
Water during the early mornings to reduce evaporation. Check your sprinklers to 
make sure they haven’t turned and are now watering sidewalks or driveways. And 
if water is running off your lawn and into the gutter, change the sprinkler timing to 
a shorter duration to reduce runoff. 

San Juan Capis-

Prevent Water &  
Air Pollution 
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Sun Mon Tue Wed Thu Fri Sat 
National  

Water Quality 
Month 

  
 

 

  1 2 

3 4 5 6 7 8 9 

10 11 12 13 14 15 16 

17 18 19 20 21 22 23 

24 
 

31 

25 26 27 28 29 30 

August 
Learn about environmentally friendly materials to remodel your 
home. For more information please visit the City of San Juan 
Capistrano’s website’s Green Building section 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

Rooftop gardens absorb rainfall, insulate the building from the sun and exchange 
carbon dioxide for oxygen. Rooftop gardens promote the principles of “Green 
Building”, which are: 1) Conserve natural resources, 2) Increase energy efficiency, 
and 3) Improve indoor air quality. Other steps builders can take are using 
engineered lumber, low Volatile Organic Compounds (VOC) products and energy 
efficient windows.  

San Juan Capis-

Build Green 
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Sun Mon Tue Wed Thu Fri Sat 
 1 

 
Labor Day 
City Office 

Closed 

2 
 

CUSD-First Day of 
School 

3 

 
4 5 6 

7 8 
 

 
  

9 
 
 
 

 

10 11 
 

Patriot Day 

12 13 

14 15 16 
 
 
 
 
 

 

17 18 19 20 
 

San Juan Capistrano 
Creek Cleanup 

Day 

21 
 

Peace One Day 

22 
 
 

Fall Begins       

23 24 25 26 
 

 

27 

28 
 

 

29 30     

National Pollution Prevention Week 

September 

Not all curbside containers are the same. Green containers are for green 
waste, blue or brown cans are for recyclables and black cans are for 
general trash. Keep general trash out of the green and blue/brown cans. 

Recycle newspaper, magazines, corrugated cardboard boxes, and tele-
phone books in your blue or black can.  For more information visit the 
City’s website at www.sanjuancapistrano.org. 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

Reduce, Reuse,  
Recycle 

San Juan Capis-
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Sun Mon Tue Wed Thu Fri Sat 
   

 
1 

 
2 3 4 

5 6 7 8 9 10 11 

12 13 14 15 16 17 18 

19 20 21 22 23 24 25 

26 27 28 29 
 
 
 

 

30 31 
 

Halloween 

Energy 
Awareness  

Month 

World Rainforest Week 

October 

San Juan Capis-

Prevent Water &  
Air Pollution 

Many people think of drought tolerant or California friendly plants as being only cactus or 
succulents. In fact, may produce colorful flowers like these Columbines and Corabells. Many 
also attract hummingbirds and butterflies 

Plant slow-growing, drought tolerant plants to con-
serve water and reduce yard trimmings. For more 
information visit www.bewaterwise.com. 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 
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Sun Mon Tue Wed Thu Fri Sat 
   

 

 

   1 

2 
 
 
 

Daylight    Savings 
Time Ends 

3 4 
 

Election Day 

5 6 7 8 

9 10 
 

Veterans Day   Holiday 
City Offices Closed 

11 12 13 
 
 
 

 

14 15 
 

America  Recycles 
Day 

16 17 18 19 20 
 
 
 

 

22 
 

 

23 

24 
 

30 

25 26 27 

 
28 

Thanksgiving Day 
City Offices Closed 

29 
Thanksgiving  Holiday 

City Offices Closed 

30 

November 

San Juan Capis-

Prevent Water &  
Air Pollution 

When it rains, stormwater picks up trash, oil, and other chemicals left in our gutter and 
streets and carries them through the storm drain system to our local waterways such as 
San Juan Creek, and eventually into the ocean. This “Stormwater Pollution” can impair 
water quality and harm aquatic wildlife and plants. 

Keep our creeks and ocean clean by preventing trash and debris from going into the storm drains. For more 
information please visit the City’s website at www.sanjuancapistrano.org.  

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 
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Sun Mon Tue Wed Thu Fri Sat 
 1 2 

 
3 

 
4 5 6 

7 

 
8 9 10 11 12 13 

14 15 

 
16 17 18 

 
19 20 

21 
 

Winter    Begins 

22 23 24 
 
 

Christmas Eve 
City Offices Closed 

25 

 
 

Christmas Day 
City Offices 

Closed 

26 

 
27 

 
 
 
 
 

 

28 
 
 

 

29 
 
 

 

30 
 

 

31 

New Years Eve 
City Offices Closed 

   

December 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

If you receive electronic gifts, remember to recycle 
your old electronics at the HHW facility. For more 
information visit www.oclandfills.com. 

Reduce, Reuse,  
Recycle 

San Juan Capis-

The holiday month brings lots of parties, both at home and at work. Remember to set out 
baskets or containers clearly marked “Please Recycle Bottles and Cans Here: to allow 
guests an easy way to recycle beverage containers. 
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Throughout the year, the City of San Juan Capistrano 
sponsors environmental events and participates in other 
events to promote environmental responsibility. Some of 
the events that San Juan Capistrano hosts are: Earth 
Day, E-Waste Events, Light Bulb Exchange Events, and the 
Annual Creek Cleanup. In addition to hosting events we 
also Take Part in the Children’s Watershed Conference, 
hosted by Dana Point Ocean Institute, and the Annual 
Children’s Water Festival. 
 
The City of San Juan Capistrano has also leads the way 
in recycling with our plastic bag recycling program and 
our horseshoe recycling program. 

San Juan Capistrano 

Environmental Programs 
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San Juan Capistrano 

Build Green 

San Juan Capistrano 

Conserve Energy 

Reduce, Reuse,  
Recycle 

San Juan Capistrano 

Prevent Water &  
Air Pollution 

San Juan Capistrano 

The City of San Juan Capistrano’s Green Building Program is and integrated approach to facility 
design and construction that incorporates energy and water efficiency, use of resource-efficient 
materials, and use of non-toxic materials. The benefits of Green Building include lower utility 
costs, support for regional waste management strategies, improved and healthier living and 
working conditions, and protection of the natural environment. 

The City of San Juan Capistrano encourages its residents to be energy conscious and reduce their 
energy consumption. The City has partnered with San Diego Gas and Electric to host a light bulb 
exchange, encouraging residents trade in incandescent light bulbs for more energy efficient 
fluorescent bulbs. Reducing energy consumption benefits everyone because it lowers our utility 
costs and conserves energy for future use. To encourage alternative energy use, the City Council 
approved and incentive program for the installation of Photovoltaic Systems for this year. 

In 2007, the City of San Juan Capistrano diverted 66% of the city’s waste from landfills. The 
City promotes the recycling of cans, plastics, glass, cardboard boxes, newspapers, green waste 
(such as grass clippings, leaves, and tree trimmings), used motor oil and filters, and electronic 
waste (such as televisions, computers, and batteries) to name a few. By reducing waste and 
recycling, San Juan Capistrano residents have contributed to saving energy, natural resources, 
and landfill space. 

The City of San Juan Capistrano promotes the importance of preventing water and air pollution. 
When water flows into the streets from rain or over-watering, pollutants such as pesticides, 
fertilizers, pet waste, oil, and trash enter our storm drain system and are carried into streams and 
the ocean. This untreated water poses a potential threat to humans, fish, wildlife, and plants. It’s 
important for everyone to ensure that pollutants do not flow into our storm drains. Preventing air 
pollution is just as important as preventing water pollution. There are ways to help reduce air 
pollution such as carpooling, using public transportation, using a push or electric lawn mower, 
and cleaning frequently to remove dust and molds. 

For more information on the City of San Juan Capistrano’s Environmental Programs, 
please visit www.sanjuancapistrano.org 
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Residential Services 

Curbside Refuse and Recycling 
Collection 

CR&R provides wheeled containers for general 
refuse (black cans), recyclables (blue or brown 
cans), and green waste (green cans). The curbside 
containers come in 35, 60, and 90 gallon sizes.  
 

Most green and wood waste can be placed in your green waste 
container. The exceptions are pet waste, palm branches, diseased 
plants, and sod/dirt. Please remove items from plastic and paper bags 
before placing in the bin. Bags should be discarded or recycled in their 
appropriate place. 
 
Items which can be placed in your recycling container include most 
empty and clean plastic, glass, and metal containers and paper 
products. Do not place soiled paper, waxed paper, or waxed milk 
cartons in the recycling container. For a complete list of items that can 
be placed in the recycling container, please visit CR&R’s website at 
www.crrwasteservices.com. 
 
On day of service, containers should be placed at the curbside by no 
later than 6:30AM and removed 12 hours later. Please place containers 
side-by-side at least 1 foot apart and 3 feet from any obstructions. 
Containers must be placed with handles and wheels facing away from 
the street. 

Construction and 
Demolition Debris 

During remodeling or 
construction, a large 
amount of waste is 
produced. Some of 
these materials, such 
as lumber and concrete can be 
recycled into new products. 
 
The City has an ordinance that 
requires that at least 50% of C&D 
waste be recycled to receive a 
refund of you C&D deposit. For 
questions, please contact Ziad 
Mazboudi at 949-234-4413. 
 
If you project has reusable items, 
such as doors, windows, and 
cabinets, consider donating them to 
the Habitat for Humanity “ReStore”. 
Proceeds are used to build affordable 
housing for low income families. 

Bulky Item        
Collection 

Residents are provided two (2) 
FREE bulky item collections per 
calendar year. Additional bulky 
item pick-ups can be provided at a 
nominal charge.  
 
Bulky items are objects that can be 
handled by a two person crew and 
may include sofas, chairs, washers, 
dryers, and other large materials. 
 
To make arrangements for a bulky 
item pick-up on your regular ser-
vice day please contact CR&R at 
877-728-0446 

E-Waste 
Electronic waste such as          
computers, TVs, faxes, and     
printers can be taken to the 
Household Hazardous Waste 
Collection Center (see article to 
left) 

Household Hazardous Waste 
Household  Hazardous Waste, or HHW, is unwanted materials that can be 
harmful to people and the environment if disposed of in trash containers. 
Typical HHW products include paint, oil, antifreeze, yard chemicals, 
batteries, pool chemicals, CRTs, TVs, computers, cell phones, printers, and 
fax machines 
 
The County of 
Orange offers FREE 
disposal to its 
residents at their 
HHW Collection 
Facility. One facility 
is located at 32250 
La Pata in San Juan 
Capistrano and is 
o p e n  T u e s d a y 
through Saturday 
9am to 3pm; closed 
on holidays and rainy 
days.  
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To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 

Used Oil Collection Centers 
 

There are currently eight certified used oil collection centers in the City of San Juan Capistrano. Most centers will ac-
cept up to five gallons of used oil at a time. Oil must be “uncontaminated”, which means it must not be mixed with 
water, antifreeze, solvents, or other liquids. The centers are listed below can be located on the map by matching the 
numbers. 
 
For more information on the State’s Used Oil Program and a current list of certified used oil recycling centers, visit 
www.ciwmb.ca.gov. 

1. A&S Auto Parts 
 31921 Camino Capistrano #10 

San Juan Capistrano, CA 92675 
949-493-6511 

2.   Performance Motorsports 
32881 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-493-5004 

3.   Weseloh & Sons Chevrolet Hummer 
33633 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-248-9200 

4.   Capistrano Chrysler Jeep Dodge 
33301 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-248-4000 

5.   San Juan Chevron 
32001 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-493-9511 

6.   Westcoast Tires and Services 
33171 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-493-7733 

7.   Daughters Auto Repair & Service 
32861 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-661-3833 

8.   Toyota Scion of San Juan Capistrano 
33395 Camino Capistrano 
San Juan Capistrano, CA 92675 
949-493-4100 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 
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Sun Mon Tue Wed Thu Fri Sat 
  1 

New Years Day 
 
 
 

City Offices 
Closed 

2 3 4 5 

6 7 8 9 10 11 12 

13 14 
 

 
 

15 16 17 18 19 

20 21 
 

Martin Luther 
King, Jr. Day 

 

22 23 24 25 26 

27 28 29 30 31   

January 
Install an Energy Star Dishwasher 
to save money on water and elec-
tric bills. For more information 
please visit www.energystar.org. 

When running your dishwasher or washing machine, it is 
more efficient to have one full load rather than a few 
small ones. Also, running your appliances at night during 
the off peak hour allows energy to be conserved for 
heating in the winter and air conditioning in the summer. 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

San Juan Capistrano 

Conserve Energy 
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Sun Mon Tue Wed Thu Fri Sat 
  

 
 
 
 

  1 
 

 

 

2 
 

Groundhog 
Day 

3 4 5 6 7 8 9 

10 11 
 
 
 
 
 

 

12 
 

Lincoln’s 
Birthday 

13 
 
 
 
 
 

 

14 
 

 
 
 

Valentines 
Day 

15 16 
 

 

17 18 
 

 
President’s 

Day 
 

19 20 
 
 

Taste of  
San Juan 

At El Adobe 

21 
 
 
 

 

22 
 

Washington’s 
 Birthday 

23 

24 25 26 27 28 29  

National Invasive Weeds Awareness Week 

February 

Need used oil picture 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

Recycle used oil at a State Certified Used Oil Collection Center in San Juan 
Capistrano. For more information call the San Juan Capistrano environmental 
department at 949-234-4413 or email at environment@sanjuancapistrano.org or 
visit www.1800cleanup.org 

Oil that leaks from cars or is 
spilled during maintenance can 
get washed into the street, down 
the storm drain system, and into 
local waterways such as 
Trabuco or San Juan Creeks. 
This pollution can impair water 
quality and harm aquatic life. 
 

Repair oil leaks as soon as 
possible. If you work on vehicles, 
clean up any fluid spills with an 
absorbent material like kitty 
litter and take it to the 
household hazardous waste 
collection facility. The facility is 
located at 32250 La Pata in San 
Juan Capistrano and is open 
Tuesdays through Saturdays 
from 9am to 3pm; closed 
holidays and rainy days. Take the 
used oil  and the used oil filters 
to one of many used oil facilities 
in San Juan Capistrano. Reduce, Reuse,  

Recycle 

San Juan Capistrano 
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Sun Mon Tue Wed Thu Fri Sat 
  

 
 
 
 

   
 

 

1 

2 
 
 
 
 
 

Kids Pet Parade 

3 4 5 6 7 8 

9 
 
 
 

Daylight Savings 
Time Begins 

10 
 
 
 
 
 

 
 

11 12 
 
 
 
 
 

 

13 
 

 
 
 
 

 

14 15 
 

 
 

El Presidente 
Ball 

16 17 
 
 
 
 
 

St. Patrick’s 
Day 

18 
 
 
 
 
 

 

19 
 
 
 

 

20 
 
 
 
 
 

Spring Begins 

21 
 
 

World     
Forestry Day 

22 
 

 

23 
 

30 

24 
 

31 

25 26 
 

Fiesta Grande 
Ball 

27 28 
 

Hoos’gow Day 

29 
Swallow’s 
Day Parade 
and Mercado 

March 

The City has placed recycling containers at many of its parks and recreation 
centers. Please use these to recycle beverage containers. Non-recyclables should 
be placed in the adjacent trash can. If there are not recycling bins at the location, 
take the recyclables home and use your curbside recycling container or the recycle 

Recycle aluminum cans, plastic bottles, and glass bottles. It’s good for the environment, conserves 
energy, and extends the life of our landfills. For more information call the City of San Juan 
Capistrano’s environmental department at 949-234-4413 or email us at 
environment@sanjuancapistrano.org 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

Reduce, Reuse,  
Recycle 

San Juan Capistrano 
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Sun Mon Tue Wed Thu Fri Sat 
  1 

 
2 3 4 5 

6 7 8 9 10 11 12 

13 14 15 16 17 
 
 

 

18 19 
 

20 21 22 
 

Earth 
Day 

23    24 
 

San Juan   
Capistrano’s 

Earth Day 

25 
 
 
 
 

Arbor Day 

26 

27 28 29 30    

April 

Household Hazardous Waste, or HHW are common items that can harm the 
environment if disposed of improperly. Common HHW are: 
 

   * Antifreeze  * Drain Cleaner *Herbicides  *Paint 
   * Batteries  * Fertilizer  *Insecticides  *Polishes 
   *Cleaners  *Gasoline  *Motor Oil & Filters * Pool Chemicals 
 

HHW should not be thrown in the trash, down a sink, or poured outside. Instead, HHW 
should be taken to the HHW Collection Facility. 

Reduce, Reuse,  
Recycle 

San Juan Capistrano 

Properly dispose of household hazardous waste 
such as pesticides, batteries, paints, and clean-
ers at the HHW facility in San Juan Capistrano 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 
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Sun Mon Tue Wed Thu Fri Sat 
    1 2 3 

4 5 6 7 8 
E-Waste 
Event 

9 10 

11 
 
 
 
 
 

Mother’s Day 

12 13 14 15 16 17 

18 19 20 
 

 

21 22 
 

International 
Day of      

Biological    
Diversity 

23 24 

25 26 
 

Memorial Day 
City Offices 

Closed 

27 28 29 30 30 

International Compost Awareness Week 

May 
Driving less doesn’t mean you have to stay home. Instead of 
driving your own car, you can carpool, walk, ride a bicycle, or 
take other means of public transportation such as buses and light 
rail cars.  

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

San Juan Capistrano 

Conserve Energy 

Using public transportation instead of private vehicles eases 
freeway congestion, decreases the amount of vehicle emissions, 
and gives train commuters a time to relax before and after work. 
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Sun Mon Tue Wed Thu Fri Sat 
1 2 3 

 
4 5 6 7 

8 9 10 
 
 
 

World     
Environment 

Day 

11 12 13 
 
 
 
 

World Ocean 
Day 

14 
 

Flag Day 

15 
 

Father’s Day 

16 17 18 
 

CUSD-Last 
Day of 
School 

19 
 
 
 
 

 

20 21 
 

Summer   
Begins 

22 
 
 
 
 
 

 

23 24 25 26 
 

 

27 28 

29 30      

San Juan Capistrano 

Prevent Water &  
Air Pollution 

June 

Turn off the water while brushing your teeth or shaving. It will help conserve 
water and lower your water bill. To learn more abut conserving water, please visit 
www.earth911.org/water/ or www.bewaterwise.com  

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

When it comes to conserving water, every drop helps. Teaching your kids to 
only fill cups with the amount of water that they plan to drink, turn off faucets 
when not in use, and using “left over water” to water plants will help the next 
generation adopt water conservation practices 
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Sun Mon Tue Wed Thu Fri Sat 
  1 

 
2 

 

 
 

3 4 
Independence 

Day 
City Offices 

Closed 

5 

6 7 8 9 10 11 12 

13 14 15 16 17 18 19 

20 21 22 23 24 25 26 

27 28 29 30 31   

July 
Do not hose down your driveway, 
sidewalk, or patio. Material flows 
down to local waterways. Instead, 
sweep up debris and dispose of it in 
the trash 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

Lawns are thirsty during the summer and need to be watered. But be Water Wise! 
Water during the early mornings to reduce evaporation. Check your sprinklers to 
make sure they haven’t turned and are now watering sidewalks or driveways. And 
if water is running off your lawn and into the gutter, change the sprinkler timing to 
a shorter duration to reduce runoff. 

San Juan Capistrano 

Prevent Water &  
Air Pollution 
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Sun Mon Tue Wed Thu Fri Sat 
National  
Water 
Quality 
Month 

  
 

 

  1 2 

3 4 5 6 7 8 9 

10 11 12 13 14 15 16 

17 18 19 20 21 22 23 

24 
 

31 

25 26 27 28 29 30 

August 
Learn about environmentally friendly materials to remodel your 
home. For more information please visit the City of San Juan 
Capistrano’s website’s Green Building section 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

Rooftop gardens absorb rainfall, insulate the building from the sun and exchange 
carbon dioxide for oxygen. Rooftop gardens promote the principles of “Green 
Building”, which are: 1) Conserve natural resources, 2) Increase energy efficiency, 
and 3) Improve indoor air quality. Other steps builders can take are using 
engineered lumber, low Volatile Organic Compounds (VOC) products and energy 
efficient windows.  

San Juan Capistrano 

Build Green 
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Sun Mon Tue Wed Thu Fri Sat 
 1 

 
Labor Day 
City Office 

Closed 

2 
 

CUSD-First 
Day of 

3 

 
4 5 6 

7 8 
 

 
  

9 
 
 
 

 

10 11 
 

Patriot Day 

12 13 

14 15 16 
 
 
 
 
 

 

17 18 19 20 
 

San Juan Ca-
pistrano 
Creek 

Cleanup Day 

21 
 

Peace One 
Day 

22 
 
 

Fall Begins       

23 24 25 26 
 

 

27 

28 
 

 

29 30     

National Pollution Prevention Week 

September 

Not all curbside containers are the same. Green containers are for green 
waste, blue or brown cans are for recyclables and black cans are for 
general trash. Keep general trash out of the green and blue/brown cans. 

Recycle newspaper, magazines, corrugated cardboard boxes, and tele-
phone books in your blue or black can.  For more information visit the 
City’s website at www.sanjuancapistrano.org. 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

Reduce, Reuse,  
Recycle 

San Juan Capistrano 

0035398



Sun Mon Tue Wed Thu Fri Sat 
Energy 

Awareness  
Month 

1 2 
 

3 

 
4 5 6 

7 8 9 10 11 12 13 

14 15 16 17 18 19 20 

21 22 23 24 25 26 27 

28 29 30 31 
 
 
 

Halloween 

   

World Rainforest Week 

October 

San Juan Capistrano 

Prevent Water &  
Air Pollution 

Many people think of drought tolerant or California friendly plants as being only cactus or 
succulents. In fact, may produce colorful flowers like these Columbines and Corabells. Many 
also attract hummingbirds and butterflies 

Plant slow-growing, drought tolerant plants to con-
serve water and reduce yard trimmings. For more 
information visit www.bewaterwise.com. 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 
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Sun Mon Tue Wed Thu Fri Sat 
   

 

 

   1 

2 
 
 
 

Daylight    
Savings Time 

Ends 

3 4 
 

Election Day 

5 6 7 8 

9 10 
 

Veterans Day   
Holiday 

City Offices 
Closed 

11 12 13 
 
 
 

 

14 15 
 

America  
Recycles 

Day 

16 17 18 19 20 
 
 
 

 

22 
 

 

23 

24 
 

30 

25 26 27 

 
28 

Thanksgiving Day 

City Offices 
Closed 

29 
Thanksgiving  

Holiday 

City Offices 
Closed 

30 

November 

San Juan Capistrano 

Prevent Water &  
Air Pollution 

When it rains, stormwater picks up trash, oil, and other chemicals left in our gutter and 
streets and carries them through the storm drain system to our local waterways such as 
San Juan Creek, and eventually into the ocean. This “Stormwater Pollution” can impair 
water quality and harm aquatic wildlife and plants. 

Keep our creeks and ocean clean by preventing trash and debris from going into the storm drains. For more 
information please visit the City’s website at www.sanjuancapistrano.org.  

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 
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Sun Mon Tue Wed Thu Fri Sat 
 1 2 

 
3 

 
4 5 6 

7 

 
8 9 10 11 12 13 

14 15 

 
16 17 18 

 
19 20 

21 
 

Winter    
Begins 

22 23 24 
 
 

Christmas Eve 

City Offices 
Closed 

25 

 
 

Christmas Day 

City Offices 
Closed 

26 

 
27 

 
 
 
 
 

 

28 
 
 

 

29 
 
 

 

30 
 

 

31 

New Years Eve 

City Offices 
Closed 

   

December 

www.sanjuancapistrano.org 
environment@sanjuancapistrano.org 

If you receive electronic gifts, remember to recycle 
your old electronics at the HHW facility. For more 
information visit www.oclandfills.com. 

Reduce, Reuse,  
Recycle 

San Juan Capistrano 

The holiday month brings lots of parties, both at home and at work. Remember to set out 
baskets or containers clearly marked “Please Recycle Bottles and Cans Here: to allow 
guests an easy way to recycle beverage containers. 

0035401



6th Annual 
 

 
Saturday, September 15 

2007 

Location: 
Descanso Park 

32400 Paseo Adelanto 

T-Shirts will be provided to Volunteers! 

Please visit the City’s website at www.sanjuancapistrano.org  
for more information  

SCHEDULE OF EVENTS 
8AM to 12PM       6th Annual Creek Clean Up 
12PM to 1PM       Volunteer BBQ Sponsored by the           
          San Juan Capistrano Rotary Club 
1PM to 3PM         1st Ever Environmental Extravaganza 
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ENVIRONMENTAL RESOLUTIONS 
In the New Year Re-Commit to Helping the Earth 

By Ziad Mazboudi, Environmental Division Manager 
 
As 2006 comes to a close, look around you and consider how big a footprint you have left 
on Earth this year. Could it be smaller? Let’s all join together this year and re-commit to 
leaving the smallest possible footprint in 2007.  
 
Urban Runoff – When water flows off your property, whether it be from rain, overactive 
sprinklers, or a hose it carries everything in its path to the storm drain, which then flows 
untreated through our creeks into the ocean. Try sweeping up instead of hosing down, 
readjusting your sprinklers so they don’t over water, and picking up your dog waste 
immediately.  
 
Water Conservation – There are many effective ways to conserve water in and around 
your home. Fix leaky faucets and toilets, use native plants in your yard, replace old 
washing machines with a more efficient model and then only run full loads in it, shorten 
your showers, and don’t use your toilet as a trash can. Participate in the SmarTimer 
program, see the city’s website at www.sanjuancapistrano.org for more information. 
 
Reduce, Reuse, Recycle – You hear the phrase everywhere, but what does it mean? 
 Reduce 

- Avoid products that are made for single use 
- Buy products in bulk to save on packaging 
- Reduce you junk mail 
Reuse 
- Donate your old clothes or products to charity 
- Use both sides of the paper 
- Borrow books from the library instead of buying them new 
- Shop at and hold garage sales 
- Donate old cell phones 
- Use rechargeable batteries 
Recycle 
- Leave grass clippings on the lawn as fertilizer 
- Start a compost pile with yard clipping and food scraps 
- Bring empty inkjet cartridges to City Hall to be recycled 
- Remember to recycle plastic bags, plastic and glass bottles, and aluminum 

cans at home 
- Buy recycled products 

 
Clean Air – Air quality in Southern California has improved however, we still have a 
long way to go to meet state and federal air quality health standards. There are small 
things each of us can do to improve our air quality. When possible, choose a non-aerosol 
or low-polluting alternative to things like hairspray and cleaning products. Try non-toxic 

0035403



alternatives to dry cleaning such as professional wet cleaning. Use low VOC paints. Use 
a natural gas grill instead of charcoal. 
 
Energy Conservation – Energy efficiency and conservation can go a long way toward 
preserving our planet’s rich natural resources and promoting a healthy environment. 
There are some simple things you and you family can do to help reduce energy 
consumption. Turn off non-essential lights and appliances. Only run dishwashers and 
washing machines when they have a full load, and try to avoid running the loads during 
peak hours. In the winter close blinds and shades at night to help keep warmth in and in 
the summer close blinds and shades during the day to help keep cool air in. The next time 
you have to replace a major appliance, try to replace it with an Energy Star model. 
 
There is so much we, as individuals, can do to help the environment. Re-commit yourself 
in 2007, and every year, to be part of the solution. 
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Batteries 
By Ziad Mazboudi, Environmental Division Manager 

 
With the holidays behind us we can look around and see the incredible amount of batteries that we need 
to make our new ‘toys’ go. Toys, video games, digital cameras, blackberries, etc. In a couple of months 
all those batteries will need to be replaced. Can you just throw the old ones in the trash? No – batteries 
are considered household hazardous waste and must be disposed of properly. You can bring them to San 
Juan Capistrano’s City Hall or visit www.earth911.com for other sites that will take them. In 1996, the 
Battery Act was signed into law to address two fundamental issues according to the U.S. EPA: to phase 
out the use of mercury in batteries and to provide collection methods and recycling/proper disposal of 
batteries. Batteries that end up in landfills and incinerators eventually leak into the environment and end 
up in the food chain, causing serious health risks to humans and animals. 
 
FACTS: 

• Americans purchase nearly 3 billion dry-cell batteries every year to power radios, toys, cellular 
phones, watches, laptop computers, and portable power tools. 

• Inside a battery, heavy metals react with chemical electrolyte to produce the battery’s power. 
• Wet-cell batteries, which contain a liquid electrolyte, commonly power automobiles, boats, or 

motorcycles. 
• Nearly 99 million wet-cell lead-acid car batteries are manufactured each year.  
• Mercury was phased out of certain types of batteries in conjunction with the “Mercury-

Containing and Rechargeable Battery Management Act,” passed in 1996. 
• Recycling batteries keeps heavy metals out of landfills and the air. Recycling saves resources 

because recovered plastic and metals can be used to make new batteries. 
 
Batteries contain heavy metals such as mercury, lead, cadmium, and nickel, which can contaminate the 
environment when batteries are improperly disposed of. When incinerated, certain metals might be 
released into the air or can concentrate in the ash produced by the combustion process.  
 
One way to reduce the number of batteries in the waste stream is to purchase rechargeable batteries. 
Nearly one in five dry-cell batteries purchased in the U.S. is rechargeable. Over its useful life, each 
rechargeable battery may substitute for hundreds of single use batteries which save the consumer 
money. It also saves the city money – because the city is a battery drop off point to recycle batteries. The 
city must pay to have the batteries taken to a recycling facility. If consumers in San Juan Capistrano 
change over to rechargeable batteries the city saves money because we don’t have to turn in the battery 
boxes as often.  
 
Rechargeable batteries cost a bit more than single use batteries but they generally provide you with 
hundreds or even thousands more hours of use. However they are not suitable for every appliance, they 
are not recommended for long term use appliances such as smoke detectors.  
 
For more information please contact us at environment@sanjancapistrano.org.  
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Beware the “Green Pool” 
By Ziad Mazboudi, P.E., CPSWQ, CPESC 

Senior Civil Engineer 
Environmental Division Manager 

City of San Juan Capistrano 
 
What do West Nile Virus and foreclosures have in common? More than you would think. 
The unusually high amount of vacant properties has resulted in “green pools” – a prime 
breeding ground for potentially disease-carrying mosquitoes – one of which is West Nile 
Virus. The problem with green pools is that very few people know that there is one 
behind the fence of a vacant home – and because the pool is on private property, officials 
can’t get involved unless there is a complaint from a neighbor or is reported by someone 
who has visited the property like a property manager or real estate agent. If you know of 
a “green pool”, whether it’s at a vacant home or just neglected, you can report it 
anonymously to Orange County Vector Control by calling 714-971-2421, or visit their 
website at www.ocvcd.org, choose ‘Request Service’ at the top of the page and then 
‘Report a Green Pool’. 
 
If you are hesitant to report a green pool (or any standing water) remember this: Standing 
water is a source for mosquito production. Mosquitoes can carry and transmit West Nile 
Virus. Two species of mosquitoes abundant in this type of habitat are the most important 
carriers and transmitters of the West Nile Virus. These mosquitoes commonly lay eggs in 
green swimming pools. The eggs hatch and emerge as flying, biting adults in as little as 7 
– 10 days. A single green pool can produce millions of potentially West Nile Virus 
infected mosquitoes over the course of a summer.  
 
Water is considered to be standing water if it stands for a minimum of 7 days around a 
home. Other standing water hazards that can breed mosquitoes include: 
 
Bird Baths     
Fountains     
Pet Water Dishes    
Potted Plant Trays or Saucers   
Toys      
Buckets 
Old Tires 
Plastic Covers or Tarps 
Tree Holes 
Wading Pools 
 
Mosquitoes spread West Nile Virus through their bite. Adult female mosquitoes search 
for a blood meal to produce eggs, and the species of mosquitoes involved in West Nile 
Virus transmission often feed on birds. When the female mosquito feeds on a West Nile 
infected bird, it becomes infected with the virus, and can transmit the virus when it takes 
another blood meal, possibly to a person, horse, or bird. So protect your family, your 
neighbors and your pets by reporting standing water or a green pool. 
 
For more information please contact Ziad Mazboudi at 949-234-4413 or by emailing 
environment@sanjuancapistrano.org or visit the city’s website 
www.sanjuancapistrano.org. 
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Green Your Roadtrip 
 
By: Ziad Mazboudi, P.E., CPSWQ, CPESC 
       Environmental Division Manager 
 
The summer is almost here and many people are thinking of taking a roadtrip after school lets out and 
hopefully before gas prices get any higher. There are plenty of effective ways for greening your driving, 
but the following tips from Trey Granger at Earth911.com will focus on making your actual road trip as 
environmentally friendly as possible. 
 
1. Pick a “Quality” Destination 
 
The great thing about road trips is that they can be spontaneous enough to allow you to decide even 
where you are going last minute. One of the benefits of this spontaneity is that your destination can be 
chosen base on current air and water quality levels of that area. 
 
The U.S. Environmental Protection Agency has a website called AIRNow where you can find air quality 
conditions for anywhere in the U.S., while Earth 911’s sister site Beaches 911 provides water quality 
reports for states with ocean or lake access. If your potential destination has unhealthy air and/or beach 
water quality the days you want to go, consider a different vacation spot so you aren’t contributing to the 
problem. 
 
2. Snack Smart 
 
If you’re going to be in the car for over three hours, you’ll probably want some snacks and drinks to tide 
you over. But keep in mind that it’ll be tough to find recycling containers our on the open road, so 
choose snacks wisely. 
 
Instead of individually packaged snacks in plastic wrappers, what about a Tupperware container full of 
trail mix? Plastic water bottles and soda cans are fine for home when you can easily recycle them, but 
what about reusable water bottles and insulated coffee mugs for your drinks on the open road? 
 
3. Plan Your Pit Stops 
 
The more stops you have to make along the way, the more energy you’re going to consume during the 
trip. A good rule of thumb is that if one person makes a stop to use the bathroom or stretch their legs, 
everyone should try and do the same. It will save you in the long run. 
 
4. Travel During Off-Hours 
 
If you’re planning a road trip on Friday afternoon of a three-day weekend, you’ll inevitably face some 
traffic. Stop and go driving will reduce your fuel efficiency, plus it will make a three hour trip seem like 
three days. Leaving just a few hours later can sometimes make all the difference. 
 
5. Carpool 
 
Let’s say you’re going away for the weekend with several friends, four of you in all. It may seem more 
cozy to take two cars, but you can probably fit all your luggage in one and save valuable energy at the 
same time (just don’t try cramming eight people into a two-seater for carpool purposes; be practical). 
Plus, singing “99 Bottles of Beer on the Wall” is much more fun with four people than two anyway. 
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6. Use Pet Caution 
 
Lots of people think road trips are the perfect time to bring along a pet because there aren’t the 
restrictions of air travel. However, keep in mind that a car can be a very restrictive area to a pet, and 
extra stops along the way to let your pet wind down affect your fuel consumption. 
 
Definitely make sure your pet can handle a short car trip before trying it out on the open road. The last 
thing you want is a dog suffering from motion sickness when you’re already an hour outside of town. 
For more good pet safety tips, visit Pets 911. 
 
7. Pack Reasonably 
 
Taking two suitcases for a two-day trip is madness, and it will end up weighing down your car and 
reducing your gas mileage. Even for a week-long trip, try keeping your cargo amount on the low side so 
your car doesn’t have to support extra weight. 
 
At the same time, don’t load up on supplies at your destination that you’ll have to bring back home. A 
trip to Northern California would make it mighty tempting to pack three cases of wine in your backseat 
to bring home, but that extra weight will take its toll on the eco-friendliness of your road trip. 
 
8. Plan Out Any Side Trips 
 
We’ve all been on the road and seen signs for a petrified forest or historic cabin that is “right off the 
freeway.” Three miles later you’re driving down a dirt road in search of the holy grail, while at the same 
time hurting your gas mileage as well as the plants absorbing all that dust. If you know your side trips 
ahead of time, you won’t get suckered into “impulse exits”. 
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Fun & games 

Educational, 
hands-on displays 

Giveaways 

San Juan Capistrano presents 

Thursday April 24, 2008 
San Juan Capistrano Community      

Center Gymnasium 
25925 Camion del Avion 

9:00 am to 3:00 pm 
For additional information contact the Earth Day Hotline at 

949-234-4564 
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7th Annual  
  

Saturday, September 20 
 

Location: Descanso Park, 32400 Paseo Adelanto 
Time:  8 a.m.-12 p.m. 
 

Families and friends are invited to volunteer to help clean up local 
creeks and keep San Juan Capistrano beautiful! Food and t-shirts will 
be provided to volunteers. To sign up, download the application form 
from the City’s website and bring it with you to the event. Minors need 
a parent’s signature. For more information contact Betsy Dubois at 
(949) 234-4414. This event is part of the statewide cleanup of beaches 
and inland waterways. 

2008 

Home Health Care “Sharps” 
Banned From Trash -  It’s the law 

 
In order to protect trash and recycling workers from dangerous punctures, 
hypodermic needles and other “sharps” (including lancets, syringes, blades, etc.) 
used in home health care can no longer be disposed of in your residential 
trashcan. Your choices are: 

 
• Utilize a mail-in sharps disposal kit, available for purchase from your local pharmacy with a 

pre-addressed postage-paid box for shipping directly from your home to an authorized disposal 
company. 

 
• Bring your sharps, secured in a rigid container, to the Home-Generated Sharps Collection 

Center located at the pharmacy counter at San Juan Pharmacy, 31901 Camino Capistrano, 
Ste. 8 in San Juan Capistrano. Suitable sharps containers are available for purchase. The cost for 
disposal is paid by the City of San Juan Capistrano, at no cost to residents. 

 
F o r  m o r e  i n f o r m a t i o n  p l e a s e  e m a i l  u s  a t 
environment@sanjuancapistrano.org.  
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SAVE ENERGY THIS WINTER 
 

With today’s rising energy costs, its important to look for ways to reduce energy usage around 
the home. This will not only help you lower your energy usage, but lower your energy bills as 
well! 
 
Check your furnace filter regularly, and clean or replace it as needed. A dirty filter prevents the 
free flow of air through your home making you heater run longer and use more energy. 
 
Vacuum around your furnace and its burner compartment to keep them free of dust and lint. 

 
Install weather stripping and caulking to deep warm air inside and cold air outside. 
 
Consider turning your furnace down three to five degrees and turn it off if you’re away. 
 
Clear newspapers, furniture and any other blockages to airflow in or around the furnace, vents and grills. 
 
Keep curtains and shades closed at night but open during the day to let the sun in.  Remove 
any outside awning and trim back trees or landscaping that block the sun from coming into 
the house. 
 
Invest in a timer for you thermostat to turn it on when you’re home and off when you’re away 
or in bed for the night. 
 
Finally, grab a sweater and set your thermostat at 65 to 68 degrees. 

these off at your City Hall 
instead of throwing them into 

Christmas Tree and Holiday Greenery Collection 
.laguna-niguel.ca.us 
According to the National Christmas Tree Association, over 33 million real Christmas trees are sold in North 
America every year and Christmas tree recycling helps return a renewable resource back to the environment. 
CR&R will be collecting your holiday tree and greenery beginning the day after Christmas for a period of two 
weeks. Here is how the program works: 
 
• Remove all ornaments, lights, and stands. 
• Place your tree curbside on your collection day next to your automated containers. 
• Cut your tree in half if it is over 6’ tall. 
 
Flocked trees will be collected however they are not recyclable. There is no need to call our office, our tree 
collectors will be by your area December 26th through January 2008. 

 
 
 
 
 
To learn more about staying safe before and during a flood, visit FloodSmart.gov. For more      
information call 888-435-6637 to find an agent in your area. Flood insurance information is also     
available through the city. Please visit www.sanjuancapistrano.org or contact Irene Marcote at      
949-443-6352. 

FLOOD PREPARATION AND SAFETY 
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6th Annual  
 

 

Immediately following the Creek cleanup and BBQ stay and enjoy the 

1st Ever Environmental Extravaganza! 
Environmental vendors, Games, crafts, music,             
and storytellers -  Fun for the whole family! 

1:30 - 5:00 at Descanso Park 

 Please Stay after the Creek Cleanup for a BBQ lunch sponsored by the 

San Juan Capistrano Rotary Club  
12 - 1:30 at Descanso Park 

2007 
Saturday, September 15 

Location: Descanso Park 
           32400 Paseo Adelanto 
 
Time:         8AM to 12PM 

T-Shirts and Food will be 
provided to Volunteers! 

For more info visit 
www.sanjuancapistrano.org 

The City of San Juan Capistrano in Partnership with  
Goodwill of Orange County Present an 

WE DO NOT ACCEPT: 
Appliances Elemental Mercury 
Microwaves Fluorescent Tubes 
Tires  Concrete 
Oils  Fertilizers 
Solvents Paint 
Batteries Any Other Household Hazardous 

ACCEPTED ITEMS: 
PC Monitors  Copiers  CRT’s 
Computer Towers Faxes  Servers 
Phone Systems  Printers Cell Phones 
MP3 Players  Mice  Laptops 
VCR/DVD Players UPS  PDA’s 
Network Equipment Televisions CPU’s 

For FREE Disposal of your Electronic Waste bring it to the City Hall Parking Lot on 
Saturday September 22 — 8AM to 12PM 

City Hall is located at 32400 Paseo Adelanto 
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Preventing Water Pollution at your Commercial/Industrial Site 
Clean creeks and a clean ocean is important to San Juan Capistrano. Many landscape and building maintenance 
activities can lead to stormwater pollution. Paint, chemicals, plant clippings and other materials can be blown or 
washed into storm drains that flow to our creeks and eventually to the ocean. Unlike water in sanitary sewers 
(from sinks and toilets), water in storm drains and streets is not treated before entering our waterways. Follow 
these easy tips to help prevent pollution. 
• Do not apply pesticides, herbicides or fertilizers if rain is expected within 48 hours or if wind speeds are above 5 mph. 
• Do not spray pesticides within 100 feet of waterways. 
• Never allow wash water, sweepings or sediment to enter the storm drain. 
• Sweep up dry spills and use cat litter, towels or similar materials to absorb wet spills. Dispose in the trash. 
• Use drop cloths underneath outdoor painting, scraping and sandblasting work, and properly dispose of materials in the trash. 
• Use a damp mop or broom to clean floors. 
• Cover dumpsters to block insects, animals, rainwater and sand. Keep the area around the dumpster clear of trash and debris. 
• Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a storm drain. 
• Recycle paints, solvents, lumber and other materials. 
• Store materials indoors or under cover and away from storm drains. 
 

Check the City’s website at www.sanjuancapistrano.org for more urban runoff information. 
To report a spill or suspicious discharge to the storm drain system, call the City’s 24-hour hotline number at 949-234-4575 
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CITY HALL OFFERS FLOOD ZONE INFORMATION 
Fortunately, major flooding is not a common occurrence in Orange County.  However, damage generated by 
minor flooding can be inconvenient, stressful and costly.  The first step of flood protection is to find out if 
your home or business needs flood insurance.  Flood insurance is mandatory for all structures in a "100-year 
flood" zone financed with a federally backed loan.   
 
 Since 1978, the City has been a participant in the National Flood Insurance Program (NFIP). As a service to 

the community, the City provides Flood Zone determinations to inform property owners if their property or structures are located in a 
hazardous flood zone.  You need only provide the property address or specific location of the property. The City continues to       
actively participate in this program to assure that its benefits are available to residents and business people who own property       
situated along the San Juan, Trabuco, Horno, and Oso Creeks. Currently, property owners benefit from a 10% reduction on flood 
insurance as a feature of our NFIP participation.  

 
For map determinations, elevation certificate information, flood proofing and flood insurance, or questions regarding flood related 
subjects, contact the Engineering and Building Department at 949 443-6352.  
 

If you are net-savvy, check our City’s Website at www.sanjuancapistrano.org  
  or you can surf to the FEMA website at www.fema.gov. Here are some weather-related sites you may find informative: 

www.noaa.gov; www.accuweather.com; www.weather.com; www.govlink.org.    
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ON ENVIRONMENT  
By Ziad Mazboudi, P.E., CPSWQ, CPESC 
Senior Civil Engineer 
Environmental Division Manager 
City of San Juan Capistrano 
 
Q: How are the LED lights better besides the obvious energy savings? 
 
A: Besides being up to 90% more energy-efficient than incandescent lights, they stay cool to the touch even 

after hours of use. The lights are durable and weatherproof with a strong lens and no fragile filaments, 
and since each LED lasts up to 200,000 hours, nobody has to worry about trolling through the attic for 
extra fuses.  Also consider that just ten incandescent Christmas light strands, left on from dusk til dawn, 
produce up to 300 pounds of CO2. LEDs, on the other hand, produce a humble 30 pounds by 
comparison. 
 

Q: What does LED stand for and how do they work? 

A: LED stands for  light emitting diodes. They are illuminated by the movement of electrons, not the 
burning of filaments, LEDs last longer and use less energy than conventional incandescents. 

Q: Have the LED Christmas lights improved since they were first available? 

A: LEDs have been around for a long time, but only caught on for use as Christmas lights in recent years. 
One reason is that older LEDs originally came in only red. Incandescent bulbs, on the other hand, emit 
only white light but are encased in colored glass. Another problem was a lack of brightness of LEDs. 
The potential was there however, and advanced LEDs solved these problems. Today you can find LED 
Christmas lights in all kinds of shapes and sizes. They can blink just like the regular incandescent 
varieties and come in a wide range of colors. 

Q: I have a slope in my backyard. How do I prepare for the rainy season? 
 
A: Now is the perfect time to pay attention to your slope and prevent a problem during the rainy season. 

Most local slope failures are minor but they can be quite expensive to repair. The best way to prevent 
slope failures is to make sure your slope is well-maintained and the V-ditches are clear of debris. 

 
Here are some general guidelines that pertain to slope maintenance: 

 
1. Install drought-tolerant, lightweight, deep-rooted ground cover. Avoid ice plant because it is heavy and 

has a shallow root structure. 
2. Consider the installation of woody, lightweight, deep-rooted plants on slopes. 
3. Closely monitor and maintain hillside irrigation schedules and systems. Do not allow slopes to become 

overly saturated or overly dry because the soil may contract causing cracks to appear, which may allow 
water to penetrate into deeply in slope. 
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4. Regularly inspect the drainage channels, v-ditches or nay other drainage ways to make sure they are dept 
clean and free of any debris and/or vegetation. Repair any cracks or gaps in the drainage systems.\ 

5. Gopher holes allow water to seep deep into the hillside and cause erosion. Hire a licensed pest control 
service to provide and advice about how to eliminate the problem. 

6. If you have large bare spots on your slope with no vegetation, consider installing some type of erosion-
control product (such as jute mesh) to prevent soil from being washed away. 

 
Q: We all know heating costs are going up this winter. How can weather stripping and how it 

contributes to lower energy bills? 
 
A: Weather stripping is any material used to prevent air leaks, most often located around doors and 

windows. It’s an excellent help because air leaks in these areas allow heat and air conditioning to slip 
through the cracks of your home, which increases energy consumption. Weather stripping is inexpensive 
and can be found at any local hardware store. 

 
Q: If I can’t afford a programmable thermostat should I just lower the setting when I leave the 

house? 
 
A: Lowering the setting on an old thermostat before you leave the house to save on energy use is a myth. 

It’s better to just turn it off. It saves more energy when it isn’t on than to leave it on at a low setting. 
 

Q: Are they any other tips you can give to help save on energy cost this year? 
 
A: Homeowners should close crawlspace vents during the winter and open them again during the summer 

months. The biggest thing a homeowner can do to reduce energy loss in their home is to minimize air 
leaks and to ensure that exterior walls are insulated. If you can see light through door cracks, that is a 
sure sign that heat and air conditioning is being lost.  
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ON ENVIRONMENT           
By Ziad Mazboudi, P.E., CPSWQ, CPESC 
Senior Civil Engineer 
Environmental Division Manager 
City of San Juan Capistrano 
 
Q: I change the oil in my car myself. Where do I take the used oil after I am done with an oil change? 
 
A: The oil that is left over when you perform an oil change on your car can actually be recycled if you take 

it to the proper facility. San Juan Capistrano has 12 convenient Oil Collection Centers: 
 

A&S Auto Parts     Capistrano Chevron  
31921 Camino Capistrano, #10    26988 Ortega Hwy  

 

Capistrano Dodge/Jeep/                 Chrysler Capistrano Ford 
33301 Camino Capistrano    33949 Camino Capistrano 

 

Capistrano Harley Davidson    Chevrolet Hummer  
32421 Calle Perfecto     33633 Camino Capistrano 

 

Daughters Auto Repair & Service   Family Toyota  
32861 Camino Capistrano    33395 Camino Capistrano 

 

Performance Motorsports    San Juan Chevron  
32881 Camino Capistrano    32001 Camino Capistrano 

 

San Juan Service     Texaco Xpress Lube  
26572 Junipero Serra     27201 Ortega Highway 
 
Many of these locations will accept up to 5 gallons of oil free of charge and some will take your used oil 
filters. Please call the facility for precise information.  Note that used oil filters may not be disposed of 
with regular household trash. They must be taken to a household hazardous waste collection center for 
recycling. For more information about these centers visit www.oclandfills.com . For locations of Oil 
Collection Centers in other cities, please visit www.ciwmb.ca.gov/HHW/ .   

Q:  What are the top things I can do NOW to green my home without spending any money? 

A:   You can immediately start operating your home in a green fashion. 

Save energy by: 

1. turning off lights, TV, or stereo when you are not in a room  
2. using ceiling fans to cool yourself, but turning them off when you are not in the room  
3. don’t overheat or overcool your home, and adjust your system for when you are not home 

Save water by: 

1. not running water from any fixture when you are not using it directly  
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2. checking your timing schedule on your irrigation system and only running it when needed  
3. washing only full loads of laundry or dishes, or setting the water level to the appropriate depth  

Improve indoor air quality by: 

1. taking your shoes off when you enter the home or using a sturdy welcome mat as this is how most of the 
dust and particles come into your home  

2. running your bathroom and stovetop exhaust fans to remove humidity and fumes  
3. keeping cleaning materials, pesticides and other hazardous chemicals safely stored in the garage rather 

than inside the home near the children. When you do buy these materials next time, try buying ones 
which are less toxic. 

Q: I have many plastic water bottles, soda bottles and aluminum cans that I would like to turn in for 
money. How and where can I do that? 

 
A: First, check the bottles and cans for “CRV” or “CA Cash Refund”. Then take the bottles and cans that 

qualify to your local Recycling Center. There are two in San Juan Capistrano: Nexcycle by Farm to 
Market at 32382 Del Obispo, they are open Wed – Sun 10-4 and closed for lunch from 1-1:30. There is 
also Tomra Pacific Inc. by Vons at 32401 Camino Capistrano, they are open Tue – Sat 8:30-5 and closed 
for lunch from 12-12:30.  

  
 The redemption values have recently gone up. The current values are: 
 4 cents per container less than 24 ounces, 8 cents per container more than 24 ounces. There is no 

redemption value for juice containers above 48 ounces. 
 

Check the city’s website at www.sanjuancapistrano.org for examples of what are and are not CRV 
items. 

 
Q: How do compact fluorescent lights work and how do they differ from standard bulbs and why are 

the more efficient? 
 
A: Standard incandescent bulbs work by using electricity to heat up a thin filament inside the bulb. As the 

filament heats up, it glows, producing light. The drawback to standard bulbs is that most of the energy 
consumed – over 80% - goes into creating heat, not light. 

 
 CFLs work on a totally different principle. They consist of two basic parts: a gas-filled tube (what many 

of us would call the “bulb”) and a ballast that contains the electronics. In simple terms, electricity from 
the ballast excites phosphors on the inside surface of the bulb; these phosphates in turn glow, producing 
light. Since CFLs don’t waste as much energy creating heat, they’re much more energy efficient. You 
see the savings when you compare the wattages; a 15-watt CFL provides about as much light as a 60-
watt incandescent bulb. 

 
Q: What is the advantage to planting California native plants? 
 
A: By gardening with native plants, you can bring the beauty of California into your own landscape while 

also receiving numerous benefits. 
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 Save Water. Once established, many California native plants need minimal irrigation beyond normal 
rainfall. Saving water conserve a vital, limited resource and saves money too. 

 
 Lower Maintenance. In a garden environment, native plants do best with some attention and care, but 

require less water, fertilizer, pruning, less or no pesticide, and less of your time to maintain than do 
many common garden plants. 

 
 Invite Wildlife. Native plants, hummingbirds, butterflies, and other beneficial insects are “made for 

each other”. Research shows that native wildlife clearly prefers native plants. California’s wealth of 
insect pollinators can improve fruit set in your garden, while a variety of native insects and birds will 
help keep your landscape free of mosquitoes and plant-eating bugs. 

 
 Reduce Pesticide. Native plants have developed their own defenses against many pests and diseases. 

Since most pesticides kill indiscriminately, beneficial insects become secondary targets in the fight 
against pests. Reducing or eliminating pesticide use lets natural pest control take over and keeps garden 
toxins out of our creeks and watersheds. 

 
Q: Reduce, Reuse and Recycle. I have reduced and recycled, do have any tips on how to reuse? 
 
A: Reuse included selecting durable items and using them over and over, as well as finding new and 

creative uses for something old. Here are some tips: 
 

• Choose reusable containers for left-overs and lunches. Washable containers can be used for ears 
without being replaced – saving you money and reducing your waste. 

• Fix broken items. To make many repairs, a small tool kit, some wood glue, or a needle and 
thread may be all you need.  

• Rent what you will need for only a short period of time. Rental is also a great way to use large 
equipment that you don’t have the money to buy or the room to store.  

• Share tools, lawn equipment, carpet cleaners, or other needed items that don’t receive daily use 
with neighbors, family members, or friends. 

• Refill your inkjet cartridges, or purchase remanufactured cartridges. Be sure to recycle your old 
cartridges. 

• Borrow books, videos, tapes, and other media from the local library. 
• Rent movies and video games from a local store or an internet service. 
• Download music or books for your iPod or MP3 player. 
• Trade what you have and don’t need for something that you can use. 
• Sell working and usable items that you no longer want or need. 
• Buy from resale stores, such as thrift stores, antique shops, and used book stores. 
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ON ENVIRONMENT           
By Ziad Mazboudi, P.E., CPSWQ, CPESC 
Senior Civil Engineer 
Environmental Division Manager 
City of San Juan Capistrano 
 
The California Department of Public Health (CDPH) requests that real estate managers, individuals who 
regularly access unoccupied and for-sale homes, or residents report any “green” pools to Orange County Vector 
Control. Such assistance will help reduce the risk of West Nile Virus transmission because “green” swimming 
pools can breed thousands of potentially disease-carrying mosquitoes. Orange County Vector Control can be 
contacted anonymously by calling 714-971-2421 or by visiting their website at www.ocvcd.org, choosing 
‘Request Service’ from the top of the page and then selecting ‘Report Green Pools’. The information below will 
allow you to answer common questions on this topic. 
 
Q: What is considered “standing water” around a home? 
 
A: Any water that stands for a minimum of seven days around a home is designated as “standing water”. 

Many places can hold water that can become stagnant and breed mosquitoes. Common sources include: 
trash cans, bird baths, boats, aquariums, hot tubs, wading pools, and swimming pools. 

Q:  What is a “green” pool? 

A:  A “green” pool has abundant organic matter or bacterial growth, often with leaves or other debris, 
resulting in green to blackish-colored water. These pools are not properly maintained with filtration and 
chemicals and are generally neglected by the property owner. 

Q: Why are these standing water sources (including green pools) a problem? 
 
A: Standing water is a source of mosquito production. Mosquitoes can carry and transmit West Nile virus. 
  
 Two species of mosquitoes abundant in this type of habitat are the most important carriers and 

transmitters of West Nile virus. These mosquitoes commonly lay eggs in green swimming pools. The 
eggs hatch and emerge as flying, biting adults in as little as 7-10 days. A single green pool can produce 
millions of potentially West Nile virus infected mosquitoes over the course of a summer! 

 
Q: Why the publicity and focus on green pools? 
 
A: The publicity will help mosquito and vector control agencies find the problem pools by promoting 

recognition of the problem and encouraging reporting of green pools to local agencies. 
 
 The increase in unoccupied and foreclosed homes has resulted in more green pools. These important 

sources of mosquito production are difficult for mosquito and vector control personnel to locate because 
they are in privately-owned backyards. 
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Q: What should I do if I identify a green pool? 
 
A: Use the contact information at the beginning of this article to contact Orange County Vector Control. As 

stated previously, green pools can be reported anonymously. The Orange County Vector Control will 
take the information and follow-up on the problem. Your assistance will help reduce the number of 
vector mosquitoes in a neighborhood. 

 
Q: What if I am responsible for a green pool or other standing water source around a home? 
 
A: The following actions are recommended: 
 

• Dump and turn over small standing water sources (like trash cans and bird baths) to prevent 
collection of water 

• Inform the Orange County Vector Control about the pool. 
 
For more information please contact Ziad Mazboudi by calling 949-234-4413, emailing 
environment@sanjuancapistrano.org, or visiting the city’s website at www.sanjuancapistrano.org.  
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ON ENVIRONMENT           
By Ziad Mazboudi, P.E., CPSWQ, CPESC 
Senior Civil Engineer 
Environmental Division Manager 
City of San Juan Capistrano 
 
Q: What is the difference the sewer and the storm drain? 
 
A: Your sink and toilet are hooked up to the sewer system and go through a treatment plant before they are 

discharged into the ocean. When things go down the stormdrain, they are not treated before being 
discharged into the ocean. 

Q:  I don’t like taking my car to a car wash. Is there anything I should do when I wash my car at 
home so I don’t impact the environment? 

A:  If you wash your car at home, follow these simple steps: 

• Wash you car on the lawn or divert the runoff onto a landscaped area. 
• Use a nozzle that allows you to turn off the water hen not in use. 
• Choose “non-toxic”, “phosphate-free” or “biodegradable” soap. 
• Never use acid-based wheel cleaners or “hose off” engine degreasers. 

Q: I’m about to start a home improvement project. Do you have any suggestions for an eco-friendly 
project? 

 
A: Paint, wood, concrete and dirt might be used to improve your home, but it won’t improve the 

environment for marine life. Home improvement projects can cause significant damage to our 
waterways. Here are some suggestions to keep your project eco-friendly: 

 
 General Construction: 

• Schedule projects for dry weather 
• Keep all construction debris away from the street, gutter and storm drain. 
• Store materials under cover with temporary roofs or plastic sheets to eliminate or reduce the 

possibility that rainfall, runoff or wind will carry materials from the project site to the street, storm 
drain or adjacent properties. 

 
Building Materials 
• Never hose materials into a street, gutter or storm drain. 
• Exposed piles of construction material should not be stored on the street or sidewalk. 
• Minimize waste by ordering only the amount of materials needed to complete the job 
• Do not mix more fresh concrete than is needed for each project. 
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• Wash concrete mixers and equipment in a designated washout area where the water can evaporate, 
then when the concrete hardens, it can be disposed of as trash, or if you have a large quantity can be 
recycled. 

 
Paint 
• Buy only the amount of paint needed for the project. 
• Place lids on firmly and store paint cans in a dry location away from the elements 
• Brushes and other tools should only be washed in sinks connected to a sanitary sewer 
• Never put wet paint in the trash 
• Dispose of water-based paint by removing the lid and letting it dry. Large amounts must be taken to 

a Household Hazardous Waste Collection Center (HHWCC) 
• All leftover oil-based paint should be taken to a HHWCC 
• For HHWCC locations and hours, call 714-834-6752 or visit www.oclandfills.com 

 
Q: I read that there is about to be a needle law passed. What will that entail? 
 
A: Beginning on September 1, 2008, State law makes it illegal to dispose of sharps waste in the trash or 

recycling containers, and requires that all sharps waste be transported to a collection center in an 
approved sharps container.  Ask your pharmacist or your sharp supplier for disposal options. The 
California Health and Safety Code defines “sharps waste” as “any device having acute rigid corners, 
edges, or protuberances capable of cutting or piercing, including, but not limited to, all of the following: 
• Hypodermic needles, hypodermic needles with syringes, blades, needles with attached tubing, 

syringes contaminated with bio-hazardous waste, acupuncture needles, and root canal files 
• Broken glass items, such as Pasteur pipettes and blood vials contaminated with bio-hazardous waste. 
• Any item capable of cutting or piercing that is contaminated with trauma scene waste 

 
 
For more information please contact Ziad Mazboudi by calling 949-234-4413, emailing 
environment@sanjuancapistrano.org, or visiting the city’s website at www.sanjuancapistrano.org.  
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ENVIRONMENTAL NEWS 

To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 

Jan 07 

Energy Saving Tips For Your…. 
 
KITCHEN

* Allow hot foods to cool before putting them in the refrigerator. 
* Keep the refrigerator full, a full fridge retains cold better than an empty one. If fridge is nearly empty, store water  
 filled containers inside. 
* Run your dishwasher after 7pm and only run full loads 
* Use pots and pans that fit the burners. Pans that fit a burner absorb more of  the energy,  
 reducing the amount of heat that is lost. 
* Use left over oven heat for a food warmer. 
 
LAUNDRY 
 

* Wash in cold water. Today’s laundry detergents are made to clean clothes in cold water. 
* Wash in full loads 
* Don’t overload the washer or dryer.  
* Clean the lint from your dryer after every load 
* Keep the dryers outside exhaust clean 
 
HOME OFFICE 
 

* Do not leave equipment in sleep mode overnight because it will continue to draw a small amount of power. Turn off all 
 equipment every night especially monitors and printers. Monitors usually consume twice the electricity as CPU’s. 
 
GENERAL HOUSEHOLD 
 

* Keep the fireplace damper closed when the fireplace is not in use. 
* Turn off lights in empty rooms. Take advantage of natural light whenever possible. 
* Unplug unnecessary appliances when not in use. 
* Water your garden or lawn in the early morning or evening. 
* Avoid using major appliances until after 7 pm. 

No Drugs Down the Drain! 
 

Unused prescription and over-the-counter medications that are put in drains or flushed down the  
toilet pollute the environment, so please take as prescribed and dispose of unused portions properly. 
 

UNUSED MEDICATIONS SHOULD BE 
• Taken to a household hazardous waste collection center or event (no controlled substances       
 allowed) or 
• Put in a sturdy, securely sealed container, then in a trash can where children and animals can’t 
 reach them. 
 

For more information visit www.nodrugsdownthedrain.org. 
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Looking for something fun and educational to do with your kids? 
 

Listed below are some great programs that are not only fun but will also educate kids on everything from 
the importance of water on our planet to how to prevent pollution from going into our oceans .  Protecting 
our environment is one of the most important lessons we can teach our kids and these programs it fun to 
learn how to be environmentally responsible. 

 

 Dana Point Ocean Institute 
24200 Dana Point Harbor Dr. 
www.ocean-institute.org  
949-496-2274 

Take an ocean cruise aboard a floating laboratory and see dolphins and whales. Visit the website events calendar 
or call the Ocean Institute for dates, times, and prices. 
 

Discovery Science Center 
2500 N. Main Street 
Santa Ana, CA 
www.discoverycube.org 
714-542-2823 

“The Amusement Park for Your Mind” exhibits here range from and earthquake ‘shake shack’ to the Sun Stage. 
 
Upper Newport Bay Educational Programs 
600 Shellmaker 
Newport Beach, CA 
www.newportbay.org 
949-923-2295 

Please visit the website or call to find out about the many programs available for all ages. 
 
Contact The Orange County Stormwater Program at 714-567-6363 or 
www.ocwatersheds.com, for educational program opportunities for teachers and students. 
 

 
 
 
 

 
We want your  suggestions 

and comments! 
 

Email us at  
 

environment@sanjuancapistrano.org 
 

Adopt Your Gutter, Please! 
 
The City sweeps all residential streets once every 2 weeks. Between sweepings, it is not unusual for leaves, dirt, 
trash or other debris to accumulate in the gutter in front of our homes. Add a little water from excess irrigation, 
and whole new mixture is created. We call it “gutter muck,” and it often contains high levels of bacteria. 
 
How do we know that? Cities have collected “gutter muck” from the streets and from the waste compartment of 
street sweepers, and sent it to the laboratory for analysis. The bacteria levels are unbelievably high. Why? Because 
the “gutter muck” contains fertilizer, domestic and wild animal waste and other sources of bacteria. Rain or     
excessive urban runoff will carry the “gutter muck” right into the storm drain system between street sweepings.  

How can you help? It’s easy. Adopt 
Your Gutter! If you observe an         
accumulation of materials in your gut-
ter between street sweepings, please 
clean it up with a broom or shovel and 
properly dispose of it in your trash 
can. You can also help by moving your 
cars off of the street on sweeping days. 
 
A little personal responsibility can go 
a long way in our efforts to reduce 
water pollution. 

WEEKEND PROJECT TIPS: 
 

1. Check your sprinklers to      
conserve water and prevent 
over-watering or runoff. 

2. Do not over-apply fertilizers 
and pesticides. 

3. Clean you gutter with a 
broom. 

4. Make sure construction         
materials do not enter the     
gutter. 

5. Test your toilet for leaks. 
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ENVIRONMENTAL NEWS 

 Recycling Fun 
 

 
  

By recycling one ton of paper, we save: 17 
trees, 7,000 gallons of water, 380 gallons of oil, 
three cubic yards of landfill space, and 
enough energy to heat an average home for 
six months. 

 Americans throw away enough aluminum 
every three months to rebuild our entire    
commercial air fleet. 
 

Manufacturers can make one extra-large       
T-shirt out of only five recycled plastic soda 
bottles. 

  

CONTAINER PLACEMENT 
 
 

 
 
Proper containers placement will help CR&R to 
better serve you. Place your containers in the 
street at     curbside, with the handles pointed 
away from the street, no later than 6:30 a.m. 
The containers need to be placed at least three 
feet away from any obstruction (i.e. fire hydrants 
or trees). There must be at least one foot 
between each. Containers should be removed 
from curbside within 12 hours after service.  
If you live in SJC, follow these guidelines, 
otherwise contact your local hauler to assist 
them. 
If you should have any questions, please 
contact CR&R at 949-728-0446. 

• Each cigarette butt can take up anywhere 
from two to twenty-five years to biodegrade. 
•   According to the Center for Marin 
Conservation, cigarette butt litter accounts for 
one in every five items collcected on cleanups, 
making it the most prevalent form of litter ON 
EARTH. 
•   Dropped cigarette butts have been the 
cause of house and apartment fires, as wells as 
some fo the largest and most detructive forest 
fires. Fires caused by cigarette butts claim the 
lives of about 1,000 people and injure about 
3,000 people each year. 
•   Cigarettes are very often littered within ten 
feet of a permanent ashtray. Now that most 
buildings do not allow smoking inside, the 
problem of discarded butts on sidewalks, 
entryways, and in courtyards is increasing. 
•   Young children sometimes ingest cigarette 
butts that are discarded on the ground and 
they can get very sick. 
•   Requring cigarette companies to provide 
disposable ashtrays or a similar mechanism 
would put the cost and responsibility on the 
source of the pollution product—talk to your 
legislator about introducing a law! 
•   Smokers who have been made aware of the 
litter problem feel happy to help keep the 
environment clean. 
•   There are over 176,000,000 pounds of 
discarded butts in the United States each year. 
•   4.5 trillion butts are littered yearly worldwide. 
•   80% of butts on the ground find their way into 
our water systems and detract from the quality 
of our drinking water. 
 

Cigarette Butt Litter 
FACTS: 

Î Pack a waste-free lunch. 
Ï Reduce junk mail by getting off unwanted 
mailing lists. 
Ð Use a reusable mug instead of plastic cups 
for beverages. 
Ñ Reduce your paper  
Ò Print on both sides of the paper. 
Ó Use technology to reduce paper use. 
Ô Use reusable containers for food and 
beverages. 
Õ Use reusable Inter-Department Delivery 
envelopes. 
Ö Buy in bulk to reduce packaging waste. 
× Reduce junk mail at home too. 

10 TIPS TO REDUCE WASTE at WORK 

Please check out the new Environmental Calendar on the City’s website. 
Please contact Ziad Mazboudi if you have any events to add.. 

March 2008 

Mar 08 
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Great Ideas in Recycling! 
Bazura Shop 

 
BaZura Bags is working with a women’s 
co-op in the Philippines that set up a   
Livelihood Project assisted by the local   
village council. With almost no capital, the 
women found a very clever way to support 
themselves.  
  

Every day, children from 
the local schools collect 
over 50,000 used drink 
containers, called doy 
packs, then sell them to 
the co-op. The bags are    
sanitized and the 
women sew them       
together into attractive, 
durable bags. 

 

We estimate that millions of these       
containers get thrown in the trash        
everyday in the Philippines. Until we find a 
way to recycle them, or stop using this 
material altogether, we would like to reuse 
as many empty drink containers as       
possible and, in the process, support fair 
trade. 
 
Besides bags they make shoes, belts,    
wallets, and a variety of other great items. 

 

      

 
 

 

 
 

Visit them at www.bazurashop.com 

To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 

Mar 08 

Don’t Plant a Pest! 
 
California is a gardener’s dream. Our mild 
climate allows us to have fantastic gardens, 
showcasing a wide variety of ornamental 
plants from all around the world.            
Unfortunately, some of these plants from 
other parts of the world have become      
serious invasive plants, threatening       
California’s biodiversity and economy. 
That’s because some of our garden plants 
don’t stay in our garden. They “jump the 
fence” when seed, root or stem fragments 
spread to our natural areas. Once             
established in our natural areas, these 
plants grow so fast that they crowd out 
native vegetation, block streams causing 
flooding, and produce so much biomass 
that they become serious fire hazards. They 
also increase landscaping maintenance 
costs and contribute to the loss of 
recreational opportunities in our natural 
areas. Once  invasive plants spread and 
take over natural areas, public resources are 
required to restore these lands. 
 

Here are a few examples of some local   
invasive species: 

 

Arundo (Giant Reed)  
An extremely fast growing 
plant resembling bamboo. It 
invades creeks and streams 
choking out native plants. 
 
Pampas Grass 
Impor ted  f rom South     
America as an ornamental 
plant it is now threatening our 
wetland ecosystems. 
 
Castor Bean Plant 
Grows aggressively along 
na tura l  s t ream banks         
outgrowing and eliminating 
native plants. 
 

 
For more information about invasive plants 
visit the California Invasive Plants Council 
at  www.cal-ipc.org. 

0035427



What Can I Do to Keep Our Water Clean? 

KEEP THE 
GUTTER CLEAN 

Sweep your driveways and 
sidewalks. Put trash in the can 
instead of the gutter. Use your 
lawn clippings to fertilize 
your lawn 
 

PULL YOUR OWN 
WEEDS 

The less herbicides and 
pesticides you spray, the less 
you will swim in on the 
weekend. 
 

PLANT, DON’T 
PAVE 

Let the runoff water soak into 
the ground.  Landscaping 
looks better and creates 
oxygen. 
 

SCOOP THE POOP 
Unless you like to 

swim in animal poop, make 
sure you and your neighbor 
pick up the droppings. 
 

REPORT FULL 
CATCH BASINS 

Notify the Public Works 
department and they will 
clean it as soon as possible.  
Call 443-6363 or the City’s 
HOTLINE at 234-4575. 
 

FIX YOUR CAR 
LEAK 

More oil enters the beach and 
our creeks from urban runoff 
than from tanker spills.  If 
your car drips, the oil will 
find its way to the ocean. 

DON’T BE A DRIP 
Low flow shower 

heads, drip irrigation and low 
flow toilets can conserve 
water.  Repair any leaks. 

MINIMIZE 
WATER LOSS 

Water lawns in the mornings 
or evenings.  Water deeply 
and less often for happier 
plants. 
 

USE NON-TOXICS 
Vinegar and baking 

soda clean very well.  Buy 
eco-sensitive products now 
available on the market. 
 

OIL’S WELL 
THAT ENDS WELL 

Recycle your motor oil at a 
car repair shop or a used oil 
facility.  For certified used oil 
facilities, visit the City’s 
w e b s i t e  a t 
www.sanjuancapistrano.org  

ECOFACT 
Everything that enters the 
storm drain goes directly 
to the ocean (litter, used 

oil, antifreeze, animal 
droppings, chemicals, etc..) 

REPORT ILLEGAL 
ACTIVITIES 

If you see someone dumping 
any pollutant, call and report 
it.  HOTLINE: 234-4575 
 

DON’T WATER 
THE DRIVEWAY  

It won’t grow!  All that water 
washes pollutants to the 
beach. 
 

CONSIDER, 
CONTROL, 
CONSERVE 

Recycle reusable materials. 
Throw litter into trash cans 
and keep cans tightly covered 
to prevent foraging by 
animals. 
 

BE AWARE OF 
STORM DRAINS 

Trash and toxins that are 
dumped on the street run 
straight to the beaches. By 
reducing the amount of 
pollutants that go into storm 
drains, our coastal waters and 
creeks will be protected. 
 

DISPOSE OF 
HOUSEHOLD 

HAZARDOUS WASTE 
PROPERLY (HHW) 
Take your excess HHW to the 
collection center at Prima 
Deshecha landfill. 

 
COVER YOUR 
TRAILS 

Join a volunteer group to 
clean the local creeks or trails.  

Mar 08 
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April 2008 

Apr 08 

Fun & games 

Educational, 
hands-on displays 

Giveaways 

San Juan Capistrano presents 

Thursday April 24, 2008 
San Juan Capistrano Community      

Center Gymnasium 
25925 Camion del Avion 

9am to 3:30 pm 
For additional information contact the Earth Day      

Hotline at 949-234-4564 

 

E-Waste & Light Bulb Exchange Event 
Saturday May 3rd 

8am - 12pm 
San Juan Capistrano City Hall Parking Lot 
E-waste: front lot / Bulb Exchange: back lot 
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Adopt Your Gutter, Please! 
 
The City sweeps all residential streets once every 2 weeks. Between sweepings, 
it is not unusual for leaves, dirt, trash or other debris to accumulate in the gutter 
in front of our homes. Add a little water from excess irrigation, and whole new 
mixture is created. We call it “gutter muck,” and it often contains high levels of 
bacteria. 
 
How do we know that? Cities have collected “gutter muck” from the streets and 
from the waste compartment of street sweepers, and sent it to the laboratory for 
analysis. The bacteria levels are unbelievably high. Why? Because the “gutter 
muck” contains fertilizer, domestic and wild animal waste and other sources of 
bacteria. Rain or excessive urban runoff will carry the “gutter muck” right into 
the storm drain system between street sweepings.  
 
How can you help? It’s easy. Adopt Your Gutter! If you observe an accumulation of materials in your gutter between street 
sweepings, please clean it up with a broom or shovel and properly dispose of it in your trash can. You can also help by moving 
your cars off of the street on sweeping days. 
 
A little personal responsibility can go a long way in our efforts to reduce water pollution. 

WEEKEND PROJECT TIPS: 
 
1. Check your sprinklers to conserve 

water and prevent over-watering or 
runoff. 

2. Do not over-apply fertilizers and 
pesticides. 

3. Clean you gutter with a broom. 
4. Make sure construction materials do 

not enter the gutter. 

Conserve Water 
Helpful hints to help conserve water in lawn 
and landscaping.  
 
• Change your watering time-avoid watering  

during times of high winds! The best time to  
water is in the early morning or early evening, 
before sunset. 

• Check your sprinkler heads-make sure they 
are all in working order and remember to turn 
off you sprinkler systems during rain. 

• Use a broom instead of a hose to clean your 
sidewalks. 

 
Winter Watering times (December to February) 
Lawn    Plants 
2 days per week  1 day per week 
1 time a day   1 time a day 
5-8 min each watering 5 min each watering 
 
Spring Watering Times (March to June) 
Lawn    Plants 
4 days per week  3 days per week 
1 time a day   1 time a day 
8 min each watering  8 min each watering 

You’ve Got The Power! 
Pop open the back of your port-
able CD or tape player. What 
kind of batteries do you see? 

If you see rechargeable batteries, great! 
Not only are you taking good care of the en-
vironment by creating less trash, you’re also 
saving money every year. You can save about 
$35 each year—or the cost of a few new 
CDs—if you use rechargeable batteries in-
stead of disposables. Plus, instead of throw-
ing away 70 batteries, you’ll throw away less 
than one a year! Rechargeables make a lot of 
sense and save a lot of cents! 
 
Whatever kind of batteries you use, when 
they are “dead” or “spent,” be sure to recy-
cle them. Household batteries can be 
brought to City Hall to be recycled. 

To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 
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ENVIRONMENTAL NEWS 

Earth Day 2008 was held April 24 at the San Juan Capistrano Community Gymnasium and 
attracted a record number of students, teachers, parents and community members. Several 
council members and city employees took time to enjoy the event as well. There were 33 
exhibitors set up around the gym, providing excellent information about recycling, storm 
drains, household hazardous waste, water conservation, and many other relevant topics. 
Games and interactive activities, including grinding grain at the San Juan Capistrano Historic 
Society table, were a major draw for children of all ages. Free goodies included duckies, 
magnets, pencils, activity books, and lots of great teaching tools. We had several new 
exhibitors including EmagineGreen, Southcoast Farms, West Coast Arborists,  and Vertez with 
the cool expando machine.  There were also yearly favorites like the Ocean Institute, Casper’s 
Wilderness Park, and Mission San Juan Capistrano. Everyone went away with lots of freebies 
and a better idea of how to conserve resources and keep our Earth a cleaner place. See you 
next year! 

To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 

May 08 
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Great Ideas in Recycling!   

Kavu 
 
 

 
 

 
 

 
 

Why is bamboo better for you? 
 
• Clothing made from bamboo is soft and           

comfortable 
• It absorbs and evaporates sweat quickly 

keeping it away from skin 
• It stays about 2o cooler in hot weather and         

significantly warmer in cold weather 
• It is anti-bacterial, anti-fungal, and anti-

static. It stays fresher and odor free longer. 
 
These items and items made of soy are 
available at www.kavu.com 
 

These tops are made from 55% bamboo 
and 45% bamboo viscose.  

E-Waste and Light Bulb                    
Exchange Event 

 

On Saturday May 3rd the City of San Juan 
Capistrano will host an E-Waste and Light 
Bulb Exchange in partnership with Goodwill 
and SDG&E.  
 

Residents can come and exchange their regular 
incandescent bulbs for more energy efficient 
fluorescent bulbs (5 max) and their dangerous old 
torchierre lamps (2 max) for new safer lamps with        
fluorescent bulbs. Anyone can come and drop off   
e-waste, and save yourself a trip to the Household 
Hazardous Waste Center at the dump. The event 
will be held despite the road closure. Please see 
the press release with the detour information. Call 
Betsy at ext. 4414 with any questions. 
 

May 08 

Protect Your Pets 

Read the Label First! 
 
Always read the label first before you buy, store, 
and use household cleaners or pesticide products. 
Keep all products out of the reach of pets and  
children. 
 
Follow all Label Precautions. 
• Warnings and directions tell you how to use   

products safely and correctly. This helps you 
keep your pets safe. 

• Follow warnings to open windows, wear gloves, 
and not breathe product dust. 

 
Keep Products in Original Containers. 
• It is very dangerous to put products in food 

and beverage containers. 
• Containers without tight fitting lids can easily 

spill, allowing your pet access to the product. 
• If you throw away the original container, you 

throw away important information needed in 
case of an emergency. 

 
Keep Pets Away from Products 
• Don’t spray or store cleaning or pesticide    

products near pet food or water dishes. 
• Make sure animals can’t get at bait products 

while they are in use. 
• In the event of a spill, be sure to keep animals 

out of the area until it is cleaned up. 
• Don’t forget about wildlife. Spraying products 

on a windy day can carry the product into the 
water supply for wild animals. 

• Store all household cleaning products and      
pesticides where pets can’t get at them.. 

 
Know Where to Call for Help 
• Many labels contain a phone number to call in 

an emergency. 
• Have your local poison control center phone    

number handy by the phone. 
• Have your veterinarian’s phone number near 

the phone. 
• Have the product label with you when you call! 

The label provides those helping you with       
important information about the product. 
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ENVIRONMENTAL NEWS 

July 07 

GREEN YOUR HOME IMPROVEMENT PROJECTS 
Paint, wood, concrete and dirt might be used to improve your home, but it won’t improve the environment for marine 
life. Home improvement projects can cause significant damage to our waterways. Whether you hire a contractor or 
work on the house yourself, it is important to follow these simple tips while renovating, remodeling or improving 
your home: 
 

General Construction 
• Schedule projects for dry weather. 
• Keep all construction debris away form the street, gutter and storm drain.  
• Store materials under cover with temporary roofs or plastic sheets to eliminate or reduce the possibility that rainfall, runoff or 

wind will carry materials from the project site to the street, storm drain or adjacent properties. 
 
Building Materials 
• Never hose materials into a street, gutter or storm drain. 
• Exposed piles of construction material should not be stored on the street or sidewalk. 
• Minimize waste by ordering only the amount of materials needed to complete the job. 
• Do not mix more fresh concrete than is needed for each project. 
• Wash concrete mixers and equipment in a designated washout area where the water can flow into a containment area. 
 
Paint 
• Buy only the amount of paint needed for the project. 
• Place lids on firmly and store paint cans in a dry location away from the elements. 
• Brushes and other tools should only be washed in sinks connected to a sanitary sewer. 
• Never put wet paint in the trash. 
• Dispose of water-based paint by removing the lid and letting it dry. Large amounts must be taken to a Household Hazardous 

Waste Collection Center (HHWCC). 
• All leftover oil-based pain should be taken to a HHWCC. 
• For HHWCC locations and hours, call 714-834-6752 or visit www.oclandfills.com.  

 
GREEN YOUR CAR WASH 

Storm drains lead straight to the ocean. Never let trash, motor oil, car fluids or wash water enter the street or 
gutter. Instead, take the following simple steps to ensure your car maintenance activities do not impact 
water quality. 
 

• Take your car to a commercial car wash where the water is reclaimed or recycled. If you wash your car at home, follow these 
simple steps: 

 * Wash your car on the lawn or divert the runoff onto a landscaped area. 
 * Use a nozzle that allows you to turn off the water when not in use. 
 * Choose “non-toxic”, “phosphate-free” or “biodegradable” soap. 
 * Never use acid-based wheel cleaners or “hose off” engine degreasers. 
• Recycle or reuse your car’s fluids. Never allow solvents, antifreeze, motor oil, or lubricants to enter the storm drain. Recycle 

these materials at the following locations: 
 * Service Stations 
 * Household Hazardous Waste Collection Centers 
 * Recycling Centers 
• For more information or locations, call 1-800-CLEANUP or visit www.1800CLEANUP.ORG 
• Store materials and waste such as vehicle parts, fluids, solvents, batteries and oils off the ground and in areas where they will 

not be exposed to water. 
• Clean up spills immediately by using absorbent materials such as rags, cat litter or sand. 
 * If the spilled material is hazardous, dispose of it at a Household Hazardous Waste Collection Center. 
 * If the material is non-hazardous, dispose of it in the trash. 
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Great Ideas in Recycling! 
Blue Lotus Sustainable Goods 

 

Blue Lotus produces outdoor blankets and baby 
blankets that are made from 100% post consumer 
plastic bottles.  

 
 
 
 
 
 
 

Blue Lotus Outdoor Blankets are made with soft  
durable fleece on one side with a water-resistant  
nylon backing on the other. 

The fleece in this collection is made exclusively with 
Fortrel EcoSpun™, a fiber produced entirely from 
100% post-consumer recycled plastic and             
independently certified by Scientific Certification 
Systems Inc., the country's largest evaluator of     
environmental claims. 

In addition to its environmental benefits, this low-
pill fabric meets or exceeds all industry standards for 
strength, shrinkage, and color fastness. EcoSpun™ 
reduces the burden on the world's landfills and 
natural resources, and provides a viable end-use for 
recycled post-consumer PET containers. 

 

 

 

 

They are located at:  

www.bluelotusblankets.com 
 

To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 

July 07 

San Juan     
Capistrano    

RECYCLES! 
Are the bottles and cans   
piling up after the summer 
barbeques, picnics, and 4th of July get-
togethers? Don’t forget to turn those bottles 
and cans into cash!  CRV (or cash redemption 
value) went up this year so those bottles and 
cans are worth more than ever! Here is what 
they’re worth: 
 
• 5 cents per container less than 24 oz 
• 10 cents per container more than 24 oz 
• For juice containers above 48 oz no deposit 

is collected or paid back to you. 
 
REMEMBER: You are eligible to receive back 
from the redemption center the TOTAL amount 
that you paid on deposit when you purchased 
the beverage, plus any scrap value that the 
center chooses to pay. 

For more information visit the city’s website or 
visit www.bottlesand cans.com 

 

Examples of  
CRV items: 
- Soda bottles 
- Soda cans 
- Beer cans 
- Water bottles 
- Sports drinks 
- Tea & coffee drinks 
- Juices (< 48 ounces) 

Items NOT       
Included  
in CRV Program: 
- Wine bottles 
- Milk Jugs 
- Juice boxes (Tetra Pak) 
- Juices in foil pouches 

- Juices (> 48 ounces) 
- Diet drinks 

Certified Recycling Centers in San Juan Capistrano 
 
Nexcycle/Farm to Market    Tomra Pacific Inc/Vons 
32382 Del Obispo     32401 Camino Capistrano 
San Juan Capistrano  San Juan Capistrano 
Hours: Wednesday - Sunday Hours: Tuesday - Saturday 
  10:00-4:30    8:30-5:00 
CLOSED: Mon & Tue   CLOSED: Sun & Mon and 
and 1-1:30 for lunch Wed-Sun 12-12:30 for lunch Tue-Sat 
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July 08 

RED, WHITE, BLUE AND GREEN - AN ECO-FRIENDLY 4TH 
Is attending a backyard party your favorite way to celebrate Independence 
Day? In the heat of summer and with the constant shuffle, its great to relax 
with friends. 
 
If you're thinking of throwing a party at home for the 4th, here are a couple 
easy tips on how to keep it a little greener this year. 

• Use Reusable Dishes: Your impulse is to buy paper plates, but using your 
own plates (and borrowing a few) will save money and reduce waste. 

 

• Buy Organic: For the watermelon, strawberries and peaches you'll be serving with your BBQ, try to 
choose organic so it (and the earth) will be free of pesticides and chemicals. Don't forget to buy organic 
beer too. 

 

• Encourage Recycling: If you are serving drinks in cans or bottles, make sure a recycling bin is 
convenient so your guests can easily toss their empty containers into the bin. 

 

• Go Big: Rather than buying individual packages of food or drinks, buy bigger bags and bottles that can be 
poured into bowls or pitchers. This way you reduce waste. 

 

• Keep Guests Outside: Barring a thunderstorm or a heat wave, its best to keep your guests outside during 
your 4th of July party. Having people go in-and-out all day will waste air conditioning, thereby wasting 
electricity. Put up your own, or borrowed, umbrellas, covers, tents and fans to control the heat. When 
guests have to use the restroom, choose one for public use and keep the A/C vents on the path to that 
bathroom closed, while the doors to the other rooms are shut so no air conditioning can leak out. 

 

• Safe and Sane Fireworks: Keep in mind that in Orange County only the cities of  Costa Mesa, Stanton, 
Garden Grove, Buena Park, and Santa Ana allow the sale and use of even the safe and sane fireworks. 
The OCFA suggest that residents enjoy their fireworks at a professional fireworks show. Here is a partial 
list of cities that will provide shows: 

 
 San Juan Capistrano - SJC Sports Park located at 25925 Camino del Avion 
 Anaheim - Disneyland, Angels Stadium, and Peralta Canyon Park located at 115 N. Pinney 
 Buena Park - Knotts Berry Farm 
 Irvine - Irvine High School located at 4321 Walnut 
 Laguna Beach - Main Beach 
 Aliso Viejo - Grand Park 
 Dana Point - Dana Point Harbor 
 Ladera Ranch - Founder’s Park 
 Laguna Hills - Community Center located at 25555 Alicia Parkway 
 Laguna Niguel - Laguna Niguel Regional Park 
 Mission Viejo - Olympiad Road between Marguerite Pkwy and Melinda Rd 
 Rancho Santa Margarita - Lago Santa Margarita Beach Club located at 21472 
 Ave de la Fundadores 
 San Clemente - San Clemente Pier 
  
Have lots of fun celebrating your independence! 
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Great Ideas in Recycling! 
TreeHugger.com 

 

Gift-giving is a year round endeavor. 
Graduations, baby showers, birthdays, Father’s 
and Mother’s Days, Grandparents Day, and of 
course Christmas. Do you want to go green in 
you gift-giving and just can’t come with any 
ideas? TreeHugger.com is the answer. This 
website has suggestions for green gift-giving - 
from the friends that love to cook to gardeners, 
bookworms, and kids - this website has 
suggestions for everyone on your list . Here are 
some examples: 

 
Bambu: Cooking utensils 
made from sustainable 
Bamboo 
 
 

Crazy Crayons: Takes old 
crayon stubs and melts them 
down into new crayons. 
 
 

Eco-Camp Kit:: Solar shower, 
organic roll-up bed, water 
powered digital alarm clock—
all you need to camp green. 
 
Power Purse: This bag has the 
ability to recharge batteries 
and other electronics like cell 
phones and i-pods. 

 

Visit them at www.treehugger.com 

To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 

July 08 

Home Health Care “Sharps” Banned From 
the Trash—It’s The Law 

 

In order to protect trash and 
recycling workers from 
dangerous punctures, as of 
September 2008, hypodermic 
needles and other “sharps” used 
in home health care can no 
longer be disposed of in your 
residential trashcan.  
 

Your choices are: 
 

• Utilize a mail-in sharps disposal kit, available 
for purchase from your local pharmacy with a 
pre-addressed postage-paid box for shipping 
directly from your home to an authorized 
disposal company. 

• Bring your sharps, secured in a rigid 
container to the Home Generated Sharps 
Collections Center located at the pharmacy 
counter at San Juan Pharmacy located at 
31901 Camino Capistrano, Ste. 8. Suitable 
sharps containers are available for purchase at 
that location.  

Goodwill’s E‐Waste       
Solutions 

 
Goodwill’s E‐waste Solutions is committed 
to  protecting  our  precious  world,  while 
providing you with a safe and easy way to 
donate  your  working  and  non‐working 
electronics. Because of this support people 
with  disabilities  and  other  barriers  who 
participate  in  our  e‐waste  recycling 
program  will  gain  greater  independence. 
The  San  Juan  Capistrano  Goodwill 
attended  donation  center  is  located  at 
30448  Rancho  Viejo  Road  in  the  back 
corner  of  the  Park  and  Ride.  For  more 
information  call Goodwill  at  800‐446‐6394 
or visit www.ocgoodwill‐ewaste.org. 
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On Saturday September 15th San Juan Capistrano held its 6th Annual Creek Cleanup  

 
 

 
     
 
 

 

 
 
 

 

To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 

Oct  07 

After a speech by Mayor Pro-Tem Soto, everyone was ready to 
go down into the creek and start the cleanup, including city 
volunteers Donna, Norma, Betsy, and Jeanien. Also there to 
give a helping hand were Council Members Tom Hribar and 
Dr. Lon Uso. 

215 Volunteers collected 1.5 tons of trash. A big thanks to our 
great PW guys, George, Juan, Patrick and Jose, who dragged 
all the bags and heavy items out of the creek and into waiting 
trucks.  When the volunteers headed back up to the park they 
were treated to a BBQ by the  SJC Rotarians. 

Bright and early on Saturday morning, volunteers registered, 
got their t-shirts, trash bags and gloves before helping them-
selves to coffee, donated by Starbucks, and power bars. 

After lunch, volunteers and others were able to wander 
through the Environmental Extravaganza and pick up useful 
information from environmentally friendly companies and 
participate in fun environmentally focused activities. 
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On September 22 the city, in partnership with Goodwill of Orange County, 
hosted an E-Waste event. Despite a surprising downpour, the event was a 
success and over 36,000 pounds of e-waste was collected.  Residents 
brought old computers, televisions, monitors and other electronics to be 
recycled by Goodwill. The city was also recognized by Leonard Robinson 
Chief Deputy Director of the Department of Toxic Substance Control for 
being one of the first southland cities to partner with them in the Take-It-
Back Program. 

Mayor Pro Tem Joe Soto and Leonard 
Robinson with the well prepared staff 
of Goodwill of Orange County (they 
had brought the shelter.) 

Mayor Pro Tem Joe Soto and Ziad   
being recognized by Leonard 
Robinson, Chief Deputy Dirctor of the 
DTSC for partnering with them in the 
Take-It-Back Program. 

Some of the E-waste, dubbed the            
“wet-tronics” by Goodwill staff, that 
the city disposed of at the event. 

Oct 07 
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Great Ideas in Recycling! 
Bazura Shop 

 
BaZura Bags is working with a women’s 
co-op in the Philippines that set up a   
Livelihood Project assisted by the local   
village council. With almost no capital, the 
women found a very clever way to support 
themselves.  
  

Every day, children from 
the local schools collect 
over 50,000 used drink 
containers, called doy 
packs, then sell them to 
the co-op. The bags are    
sanitized and the 
women sew them       
together into attractive, 
durable bags. 

 

We estimate that millions of these       
containers get thrown in the trash        
everyday in the Philippines. Until we find a 
way to recycle them, or stop using this 
material altogether, we would like to reuse 
as many empty drink containers as       
possible and, in the process, support fair 
trade. 
 
Besides bags they make shoes, belts,    
wallets, and a variety of other great items. 
 

      

 
 

 

 
 

Visit them at www.bazurashop.com 

A Naturalist’s Guide to  
Litterbugs 

 

Have you seen them? 
 

The Foul Shooter 
 

Throws litter at the bin, but when he misses, the 
Foul Shooter just walks away. 
 

The Flagrant Flinger 
 

Tosses litter around without any apparent     
concern. 
 

The Wedger 
 

Stuffs pieces of litter into the gaps between seats 
and other places. 
 

The Incher 
 

Leaves his litter where it lies and slowly inches 
away. 
 

The Undertaker 
 

Buries his litter typically under the sand at the 
beach. 
 

The Clean Sweeper 
 

When arriving at a table covered with litter, he 
simply sweeps the waste onto the ground. 
 

The Grinder 
 

Grinds his cigarette butts into the ground. 
 
Litter destroys the beauty of a community. When 
litter mars the enjoyment of a town, you risk 
losing tourism and business opportunities. Litter 
is a breeding ground for fire and disease and can 
cause injury or death to pets and wild animals. 
Litter also invites theft and damage, and creates 
safety hazards. Litter may also impact property 
values and discourage economic development as 
businesses will not locate in a community that 
lacks the pride to effectively control litter. 
 

Please Don’t Litter 

Oct 07 
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SAFE CLEAN UP OF FIRE ASH 
 

Ash deposited on indoor and outdoor surfaces near wildfires is 
relatively non-toxic and is similar to ash that might be found in 
your fireplace. However, any ash: 
 
• may be irritating to the skin, especially sensitive skin 
• will contain small amounts of cancer-causing chemicals 
• can be irritating to the nose and throat if breathed, and may 

cause coughing may trigger asthmatic attacks in people who 
already have asthma 

 
In order to avoid possible health problems, the following is recommended: 
 
• Do not allow children to play in the ash or with unwashed toys. 
• Clean ash off house pets. 
• Wear gloves, long-sleeved shirts, and long pants to avoid skin contact. 
• If you do get ash on your skin, wash it off as soon as possible. 
• Rinse homegrown fruit or vegetables thoroughly before eating them. 
• Avoid disseminating ash into the air; do not use leaf blowers or non-HEPA filter vacuums. 
• Dampen accumulated ash and debris and scrape or vacuum it up using a vacuum with adequate filtration 

(high efficiency HEPA-type). 
• Wear well-fitting dust masks; those rated N-95 or P-100 provide better protection than simple dust or 

surgical masks (persons with heart or lung disease should consult a physician before using a mask). 
• Gentle sweeping of indoor and outdoor hard surfaces followed by wet mopping is usually best. A damp 

cloth or wet mop may be all that is needed on lightly dusted areas; if ash is wet down, use as little water as 
possible. 

 
The Regional Water Quality Control Board and the City’s Water Quality Program ask that you avoid washing 
ash into the storm drains, if possible, as runoff water filled with ash can clog storm drains and pollute 
waterways. Some  precautions can be taken to minimize the impact, such as: 
 
• Determine if ash and debris can be contained and cleaned up without washing   material into the storm 

water system 
• Wash ash and debris into landscaped areas wherever 

practical 
• Take vehicles to a commercial car wash or wash 

vehicles over a vegetated area such as a lawn 
• Redirect downspouts to landscaped areas when cleaning 

off roofs 
 
Collected ash may be disposed of in your regular trash 
collection. Ash may be stored in plastic bags or other 
containers that will prevent it from being disturbed. 
 
Ash and any debris inside burned structures may contain 
more toxic substances than forest fire ash because of the many synthetic and other materials present in 
buildings, requiring a cautious approach. Older buildings in particular may contain asbestos and lead. 

November 2007 
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   Great Ideas in Recycling!   

Natural Spaces 
 

Natural spaces sells functional recycled 
glass dinnerware, recycled brass yard and 
home accessories and much more.  
 
All the products here are made from      
recycled, natural or sustainable material. If 
it’s glass, metal, or plastic it’s recycled. If 
it’s wood its either reused, salvaged, or 
certified sustainably grown. Textiles are 
natural or organic fiber with no chemical 
dyes or bleaches. Soaps and body products 
are botanically based with no chemical  

colors or fragrances. 
 
 

Platter made from recycled 
glass 
 

 
 

Martini glasses made from 
melted  bottles and jars 
 
 

 
 
 
 
 
This solid brass door knocker 
and the angel doorbell button 
frame are made from recycled 
bullet casings and old military      
hardware. 
 
 

 
Please visit them at  

www.naturalspaces.com 

What Will Be Lurking in Your 
House After You Turn Out All 

the Lights? 
 

When you leave for your holiday vacation 
what ‘phantom’ will be left in your home? 
 
A ‘phantom load’ is the energy that’s 
sapped by appliances when they’re plugged 
in but not turned on. Use power strips or 
unplug DVD players, computers, and cell 
phone chargers to save electricity from  
disappearing without a trace. 
 
The Benefits 
 
• Save big on your energy bills. In the 

average home, 40% of all electricity 
used is to power home appliances 
while they are turned off. 

• Lower emissions. If all phantom loads 
in US homes were stopped , we could 
shut down 17 power plants. 

• Power strips with surge protectors 
make it easy to ‘unplug’ many          
appliances at once.  

 
If 10,000 people plugged their cable boxes 
into a power strip that they turned off when 
not watching T.V., they would save about 
$300,000 a year. 
 
It does take a little longer for the cable box 
to warm up, and we know that you want 
your HGTV right now. But try it for a 
month, the savings you see on your electric 
bill may convince you. 
 
 

Nov 07 
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December  2007 

Have an Earth Friendly Christmas! 
 

‘Tis the season to be jolly! So this holiday season, why not give a gift to the planet as well as a 
loved one? 

1. Save a Christmas tree— If you are lucky enough to have a yard, decorate an existing tree or shrub. Plastic trees are 
great because they are reusable, however most are made from non-recyclable plastics. But you can recycle them by 
giving them to someone who wants it or try www.throwplace.com, a website set up for the free exchange of 
goods. 

2. Naturally tree trimmings—The list is long. There are the usual edible ornaments: cranberries, pop corn strings, and 
candy canes. But what about cinnamon sticks, Cheerios, or tri-colored pasta? Pine cones, feathers or seashells. How 
about old costume jewelry? And remember if you use lights use the low-watt bulbs. 

3. Green mailing tips—When mailing gifts use the smallest box possible. Save and re-use any bubble wrap, peanuts, 
and even bunched up paper that comes your way. Or even save your toilet paper rolls, cut them into 3/4 rings and 
use that for packing. 

4. Make gifts—Try the how-to website with more than 100 gift giving ideas, make-stuff.com almost puts Martha 
Stewart to shame. And it is never to late to bake up goodies for gifts.  

5. Consider not using store-bought wrapping paper—Wrap gifts in the colored travel section or sports section of the 
newspaper. Get   reusable gift bags from the dollar store and use those. 

6. Recycling bows, ribbons, and giftwrap—Stash this years bows, ribbons and even gift wrap to use next year. 

7. Good things come in the least amount of packaging—Give gift cards, spa gift certificates, move theatre passes, 
tickets to sporting events, concerts, or live theatre.  

8. Give organic goodies—A great source for natural goodies is Uncommon Gifts for the Common Good 
(ecoexpress.com) Gift selections include and all natural goodie tower. All natural chocolate chip cookies, white 
cheddar pop corn, and organic hard candies and other chocolates come in reusable boxes made from mulberry 
bark.  

9. Shop a neighborhood store or walk to the mall.—Support local retailers and save on gas at the same time. Walk to 
the mall and take public transportation back. 

10. Stick to that list—As the season heats, the shopping frenzy escalates and its tempting to stray from the list. Don’t 
do it! Retailers will try to entice you with last minute sales to clear their shelves. But do you ( or anyone else) 
really need a Magic Chopper? 

Have a wonderful eco-friendly holiday season. For more suggestions email us at environment@sanjuancapistrano.org or  
visit wwwsanjuancapistrano.org  

To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 

Dec  07 
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Dec  07 

GIVE GREEN THIS HOLIDAY SEASON 
 

If you want to “give green” this holiday season visit www.greengiftguide.com for an assortment of websites 
where you can buy clothing, jewelry, furniture, and many other items that are all environmentally responsible.  
Here are a few examples of what’s available. 
 

www.clothesmadefromscrap.com  
T-shirts are made from either 100% post industrial recycled cotton, or a 50/50 blend. The 50/50 blend is made from 
50% post consumer recycled plastic bottles (a polyester fabric) and 50% post industrial recycled cottonT-shirts are 
made from either 100% post industrial recycled cotton, or a 50/50 blend. The 50/50 blend is made from 50% post 
consumer recycled plastic bottles (a polyester fabric) and 50% post industrial recycled cotton. Also available are golf 
shirts, totes, and caps. 

 
 
www.auroraglass.org 
Aurora Glass produces “100% recycled, socially responsible architectural and ornamental glass of the highest 
quality.” All products are handmade from recycled glass and are available in a variety of colors. Products available 
include suncatchers, bowls, windchimes, candle holders, accent tile, and much more. 
 
 
www.conversionproducts.com 
All deck, garden, and patio furniture is made from recycled plastic lumber. Plastic lumber is heavier than wood, 
doesn’t rot, is colored throughout and is virtually maintenance free. The products are environmentally responsible, it 
takes 240 1-gallon milk jugs to make one Adirondack chair. 
 
 
www.jadeplanet.net 
Jade Planet offer bags, totes, and accessories from the rainforest using sustainably harvested wild rubber. They also 
offer shoes, the eyelets are recycled metal, the shoe is made of artificial leather comprised of 20% post consumer 
soda bottles, the sole is made of 40% post consumer tire rubber, even the box is 100% post consumer cardboard! 
 

 
Please visit these websites and others for great gift ideas that are also environmentally responsible. 

 

RECYCLE YOUR STUFF!   
 
Before the holidays, make room for new treasures by recycling some old treasures at these 
websites: 
 
www.calmax.com is the Waste-Not Want Ads for California  business, 
industrial, and institutions.  Everything from computer monitors to sand 
is available. KidMax is part of CalMax and provides a free source of 
used materials to California schools . 
 
www.freecycle.org is open to all who want to recycle that special 
something rather than throw it away. Whether it’s a chair, a fax      
machine or an old door, feel free to post it. The item must be free and 
appropriate for all ages.  
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Fireworks and Pollution 
 

For many Americans, the 4th of July wouldn't be complete without            
fireworks. In any big city or small town you can find someone who will 
proudly tell you that their firework display is among the best in the nation. 
Unfortunately for those of us who love the pretty lights in the sky, fireworks 
are often propelled by gunpowder, and the accelerants and heavy metals 
used for coloration can leave traces in the air and water for days or even 
weeks after the party is over. The effects are worsened by muggy summer 
weather and its accompanying poor air quality. 
 

Health Concerns 
 

Although breathtaking visually, holiday fireworks do contain health-harming chemical compounds.             
Independence Day fireworks release particles that create a temporary health threat to those with sensitive   
respiratory systems. Except for people who have asthma, or are very sensitive to chemicals, few of us are 
aware that lighting fireworks can pose respiratory harm. 
 

In addition, safety advocates point to the numerous physical injuries and accidental fires caused by             
fireworks. Each year, thousand of people are treated in emergency departments for fireworks-related injuries, 
with most injuries occurring on or in the days surrounding the July 4th holiday. Most injuries involve the 
hands and face and many injuries involved children. 
 

The smoke and dust from fireworks shows may affect people with asthma or chemical sensitivities. Those 
who are sensitive may want to watch large displays from a distance where they will not be immediately     
affected bye exposure to the smoke and dust or wear a mask to protect themselves from the smoke and dust. 
The good news is that the fine particulate matter that is the result of fireworks disperses quickly after the 
show is over. 
 

Environmental Concerns 
According to a new study published in the journal Environmental Science & Technology, fireworks heavily 
contribute to perchlorate contamination of surrounding water bodies. Although the study’s lead author says 
that the research establishes a direct link between firework displays and perchlorate water contamination, 
he does add that the study  also demonstrates the contaminant’s shortlivedness: concentrations fell to back-
ground levels after 1 to 2 months, possibly due to microbial degradation. 
 
Perchlorate is well known to pose risks for both human health and wildlife. 
 
All is not lost, however: pyrotechnics experts at the Walt Disney Company announced in 2004 that they had 
devised a fireworks firing mechanism based on compressed air, which is safer, quieter, and much less          
polluting than black powder. 

Pets 
Fireworks can be fun for you but not your animals. Animals have acute hearing and loud noises may cause 
them actual pain. There are ways to be prepared. Always keep animals inside when fireworks are going off 
outside. Always close all windows and doors and latch cat and doggie doors to prevent a pet from running 
away and to keep the noise level down as low as possible. Always make sure your pet has an easily readable  
identification collar on—just in case. 
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Great Ideas in Recycling! 
Blue Lotus Sustainable Goods 

 

Blue Lotus produces outdoor blankets and baby 
blankets that are made from 100% post consumer 
plastic bottles.  

 
 
 
 
 
 
 

Blue Lotus Outdoor Blankets are made with soft  
durable fleece on one side with a water-resistant  
nylon backing on the other. 

The fleece in this collection is made exclusively with 
Fortrel EcoSpun™, a fiber produced entirely from 
100% post-consumer recycled plastic and             
independently certified by Scientific Certification 
Systems Inc., the country's largest evaluator of     
environmental claims. 

In addition to its environmental benefits, this low-
pill fabric meets or exceeds all industry standards for 
strength, shrinkage, and color fastness. EcoSpun™ 
reduces the burden on the world's landfills and 
natural resources, and provides a viable end-use for 
recycled post-consumer PET containers. 

 

 

 

 

They are located at:  

www.bluelotusblankets.com 
 

To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 

July 07 

San Juan     
Capistrano    
RECYCLES! 

Are the bottles and cans   
piling up after the summer 
barbeques, picnics, and 4th of July get-
togethers? Don’t forget to turn those bottles 
and cans into cash!  CRV (or cash redemption 
value) went up this year so those bottles and 
cans are worth more than ever! Here is what 
they’re worth: 
 
• 5 cents per container less than 24 oz 
• 10 cents per container more than 24 oz 
• For juice containers above 48 oz no deposit 

is collected or paid back to you. 
 
REMEMBER: You are eligible to receive back 
from the redemption center the TOTAL amount 
that you paid on deposit when you purchased 
the beverage, plus any scrap value that the 
center chooses to pay. 

For more information visit the city’s website or 
visit www.bottlesand cans.com 

 

Examples of  
CRV items: 
- Soda bottles 
- Soda cans 
- Beer cans 
- Water bottles 
- Sports drinks 
- Tea & coffee drinks 
- Juices (< 48 ounces) 

Items NOT       
Included  
in CRV Program: 
- Wine bottles 
- Milk Jugs 
- Juice boxes (Tetra Pak) 
- Juices in foil pouches 

- Juices (> 48 ounces) 
- Diet drinks 

Certified Recycling Centers in San Juan Capistrano 
 
Nexcycle/Farm to Market    Tomra Pacific Inc/Vons 
32382 Del Obispo     32401 Camino Capistrano 
San Juan Capistrano  San Juan Capistrano 
Hours: Wednesday - Sunday Hours: Tuesday - Saturday 
  10:00-4:30    8:30-5:00 
CLOSED: Mon & Tue   CLOSED: Sun & Mon and 
and 1-1:30 for lunch Wed-Sun 12-12:30 for lunch Tue-Sat 
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August 2007 

An estimated 40% of the pollution in America’s waterways is from used crankcase oil. About 2.1 million 
tons of used motor oil finds its way into our rivers and streams every year. 
 
 Electricity generation is the single greatest source of AIR POLLUTION in the United States contributing to 
smog, acid rain and global warming. 
 
 Ironically, PESTICIDES don’t seem to be improving agricultural yield. Before their use farmers LOST about 
33% of their corps to pests. Today, on average, farmers LOSE the same 33%. 
 
 It has been estimated that in an average city of 100,000 residents 3.75 TONS of toilet bowl cleaner, 13.75 
TONS of liquid household cleaners, and 3.44 TONS of motor oil are discharged into city drains EACH 
MONTH. 
 
 Autos and light trucks EMIT 20% of this country’s fossil fuel carbon dioxide (CO2) – the KEY           
INGREDIENT in the “greenhouse effect.” 
 
 Americans use 50 MILLION TONS of paper annually. That means that the average American uses about 
580 POUNDS of paper each year. 
 

  

ENVIRONMENTAL NEWS 

Aug 07 

 
If every American family planted just ONE TREE, over a BILLION pounds of greenhouse gases would be 
REMOVED from the atmosphere every year. 
 
 Green building increases ENERGY EFFICIENCY by PREVENTING pollution and waste generation,           
REDUCING air emission including greenhouse gases, and INCREASING waste reduction and recycling 
 
 The interdependence between trees and human and animal life couldn’t be more FUNDAMENTAL: WE 
require OXYGEN and produce carbon dioxide (CO2); trees and other plants require CO2 and produce    
oxygen. 
 
 Planting 100 million urban trees would REDUCE CO2 emissions in the United States by 18 million tons, 
and energy consumption by 40 million kilo-watt hours (worth $40 million), ANNUALLY. 
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To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 

Aug 07 

Great Ideas in Recycling! 
Clothes Made From Scrap 

 

Clothes Made From Scrap is a company that is  
committed to protecting the environment. They 
manufacture and market a line of clothing and    
accessories made from recycled plastic soda bottles 
and reclaimed cotton.  
 
 
 
 
 
 
Clothes Made From Scrap, or CMFS, offers T-shirts, 
totes, ball caps, and other products made from     
either 100% recycled plastic bottles or 50/50 blend 
of 50% recycled plastic bottles and 50% post        
industrial recycled cotton. 
 

They are available at www.clothesmadefromscrap.com. 

 

      Java Log 
 

The Java Log is the world’s first and only fire log 
made from recycled coffee grounds. Throw a Java 
Log into the fireplace and enjoy up to 3 hours of 
long lasting, beautiful flames’ that emit more heat, 
a slightly sweet aroma, but no coffee aroma, no 
chemical smell, and less carbon dioxide than        
traditional fires. 

• Comes in a case of 6 logs 
• Better for chimneys—50% less soot 
• Easy to light 
• Reusing coffee ground reduces waste to landfills 
  

Available at www.wholelattelove.com 
 

WHAT’S SUMMER WITHOUT THE 
BEACH? 

By Reducing Urban Runoff At Home, 
You Can Protect Water Quality 

 
Watering Your Yard 
•     Plant native plants that require less water.  
• Before you water your plants, check the soil moisture level 

below the surface, it should almost be dry before you water. 
• Water early in the morning or in the evening to prevent 

evaporation. 
• Set your irrigation timer to water in 3-4 minute cycles. Shut 

off your irrigation timer or use the rain-delay feature before 
and during rain events. If any water runs off your property, 
you are using too much. 

• Adjust your irrigation schedule by using the water index at 
www.bewaterwise.com. 

 
Washing Your Pet, Car or Boat 
• Select a site where washwater can be fully contained with 

no discharge to the storm drain. For example, select a site 
where the washwater can soak into grass, gravel or be   
diverted to nearby landscaping. 

• Conserve water by using a spray nozzle with an automatic 
shut-off or turn off the water when not in use. 

• When possible, use a professional facility that is required to 
contain and properly dispose of the water. 

 
Preventing Pollution from Entering the Storm Drain 
• Follow directions when applying fertilizer or pesticides, 

and never water directly after applying them, unless      
directed by the manufacturer. 

• Sweep up all cut grass, trimmings and leaves and dispose of 
them as green waste. 

• Maintain your car to prevent leaks. 
• Clean up fluid leaks by absorbing them with kitty litter, 

sweep it up and dispose of it in the trash. 
• Do not litter. 
• Volunteer to help with or organize a clean-up event. For 

information about clean-up events, visit www.trails4all.org 
or  www.coastal.ca.gov.  

 
 

Do Your Part! 
Remember, the Ocean Begins At Your 

Front Door. 
 

 For more information about what you can do to prevent 
water pollution visit the Orange County Stormwater Program  

website at www.ocwatersheds.com. 
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ENVIRONMENTAL NEWS 

Environmental Events in September 
 

 

6th Annual Creek Cleanup Day 
Saturday September 15 from 8am to 12pm at    
Descanso Park 
Families and friends are invited to volunteer to help clean up local creeks 
and keep San Juan Capistrano beautiful! Food and t-shirts will be provided 
to volunteers. This event is part of the statewide cleanup of beaches and 
inland waterways.  

1st Ever Environmental Extravaganza 
Saturday September 15 from 1pm to 3pm at     
Descanso Park 
Immediately following the volunteer BBQ from 1 to 3 will be the 1st ever 
Environmental Extravaganza with environmental vendors, games,       
recycled arts and crafts. 

Free Electronic Waste Event 
Saturday September 22 from 8am to 12pm in the 
City Hall Parking Lot 
The City in partnership with Goodwill of Orange County will host a Free 
E-Waste Event. Accepted items include: cell phones, computers, copiers, 
CPUs, fax machines, mice, MP3s, networking equipment, monitors, 
PDAs, phone systems, printers, scanners, servers, TVs, and VCR/DVD 
players. Items that WILL NOT be accepted include: appliances,         
batteries, concrete, elemental mercury, fertilizers, fluorescent tubes,    
microwaves, oils, solvents, tires, UPSs, any other household hazardous 
waste. 

If you have any questions, please contact Betsy at 949-234-4414 or bdubois@sanjuancapistrano.org. 
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To report hazardous material entering our storm drains, call the San Juan Capistrano    
Stormwater Hotline at (949) 234-4575.   
 

 For more information about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad Mazboudi at (949) 234-4413. 

Sep  07 

 

Environmental  
Pop Quiz…… 

 
How much of your electrical use comes from 
appliances on “phantom mode,” energy lingo for 
standby and digital readout? 
 
A) 1 percent 
B) 10 percent 
C) 16 percent 
 
The answer is B) 10 percent. 
 
Up to 10 percent of your electrical bill may be 
spent on appliance and battery chargers on 
standby mode, plus electronics with digital 
readouts. 
 
According to Dr. Alan Meier of the International 
Energy Agency in Paris, a typical microwave oven 
consumes more electricity powering its digital 
clock than it does heating food. Heating food 
actually requires 100 times as much power as 
running the clock, but consider that most 
microwaves stand idle more than 99 percent of the 
time.  
 
Say no to digital readouts. In stall power strips so 
that you can completely turn off ganged-up 
energy guzzlers such as televisions DVD players, 
computers and printers when not in use. 
 
The Department of Energy estimates that we 
waste 43 billion kilowatt hours a year for 
electronics on standby, enough to power about 4 
million homes for an entire year. 
 
Source: Earth Institute at Columbia University 

Great Ideas in Recycling! 
Ecoist 

Ecoist recycles candy wrappers, food packages, billboards, and 
other materials that would otherwise end up in landfills. They 
are finding uses for waste bound materials 

The candy wrapper handbags are made 
from candy wrappers, food packages,  and 
soft drink labels that are discarded by 
manufacturers due to misprints or      
discontinued lines.  

Thousands of movie billboards are printed 
every year to promote new films. When the 
movies are taken out of the theater, the 
billboards are removed, thrown away and 
eventually end up in landfills. Ecoist recycles 
them into these sturdy, durable, and water-
proof bags and wallets. 

They have also partnered with Trees for 
the Future and will plant a tree for every 
item sold. Recently they have planted 
trees in Haiti, West Africa, Mexico, and 
the United States. 

You can find them at www.ecoist.com  

Eco-Artware.com 
Gifts from Recycled, Reused, and Natural Materials. Designs 
from 25 different artists. Hand-crafted jewelry, home and  
office accessories, business gifts. Here a few examples of what 
can be found on this webpage: 

 
 
Typewriter earrings– handmade from      
vintage typewriter keys 
 

 
Transit token bracelet—transit tokens 
from 7 different cities attached to a silver 
chain 
 
 

Vinyl record bowl—made from vintage 33 
rpm records 
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Incorporating sustainable practices into your 
business is one of the most powerful ways to make 
a difference, not just to your own bottom line 
(although it certainly helps!), but also to your 
community—both now and for the future. 
 
Every little thing you do makes a difference, 
whether it’s purchasing a new photocopier that uses 
less energy, or just turning your old one off when 
it’s not needed. 
 
And it’s not rocket science, many local business are 
working toward “going green”.  
 
Why green your business? 
 
• Decrease your energy and water consumption. 
• Minimize your greenhouse gas emissions. 
• Lead the way with your staff and customers 

towards a sustainable business and natural 
environment. 

• Reduce overhead and save money. 
 

Make a difference locally 
Have an impact globally 

 

IMPORTANT  PHONE NUMBERS 

 

 

 

 
 

 

Visit us online at www.sanjuancapistrano.org 

Printed on 100% post-consumer content recycled paper 

with vegetable oil based inks. 

City Hall (949) 493-1171 

Stormwater Hotline (949) 234-4575 

Water Customer Service (949) 493-1515 

Code Enforcement (949) 443-6344 

To report hazardous material entering our storm 
drains, call the San Juan Capistrano Stormwater 
Hotline at (949) 234-4575.    For more information 
about this and other environmental programs, visit 
www.sanjuancapistrano.org or contact Ziad  
Mazboudi at (949) 234-4413. 
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SAN JUAN CAPISTRANO  
Environmental Newsletter 

Fall 2007 

Business            
Recycling Training 

CR&R, the city’s trash and 
recycl ing service of fers    
business recycling training 
to help your business recycle 
more efficiently.  
 

Once your business has decided to           
implement a program, your CR&R Recycle 
Coordinator will come talk to you about the 
best way to train employees about it. They 
design each program to your specific needs, 
daily waste generation, and daily opera-
tions. To help your business integrate the 
new  program, CR&R will provide sample 
memos to distribute to employees advising 
them of the new recycling policy and re-
questing their support. CR&R will also pro-
vide printed    materials listing recyclable 
material vs. trash and more details about 
the program. After you implement the pro-
gram, your Recycle Coordinator will moni-
tor it and provide updates to management 
on program  effectiveness, opportunities for 
expansion, and recommended adjustments.  
 

To meet with a CR&R Recycle Coordinator, 
please call CR&R at 800-826-9677. 

Special Event and  
Temporary Recycling 

 

Throughout the year, your business may 
generate additional waste from special 
events or spring cleaning. To make           
arrangements for  special  event or          
temporary pick ups, please contact CR&R 
at 877-728-0446. 
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• Choose photocopiers, fax machines, printers, 
water coolers and other office equipment that 
carry the Energy Star label, an indication that they 
use an average of 50% less energy than standard 
models 

• Ensure that the Energy Star “sleep mode” features 
are enabled on the equipment. 

• Make  use  o f  l ap top 
computers, which use 50% to 
90% less energy than standard 
desktop models. 

• Install occupancy sensors to 
control lighting, ventilation, 
air conditioning and heating 
in enclosed areas that are 
occupied intermittently, 
including offices. 

SAVE ENERGY AT THE OFFICE 

SAFEGUARD    
INDOOR          

ENVIRONMENTAL 
QUALITY 

When you are designing your office space, you can help 
protect the occupants in your building from eye and 
lung irritation and other health problems by specifying 
gas-free materials and furnishings and keeping your 
space well  ventilated. 
• Choose materials such as carpets, paints, wall         

coverings and adhesives carrying the Green Seal  
label and furnishings with Greenguard                 
certification—signifying they emit low levels of   
potentially harmful volatile organic compounds 
(VOCs) 

• Limit the use of harmful cleaning solvents in your 
space. 

• Use cleaning products that come in concentrated 
form and minimize the use of harmful compounds. 

• Install operable windows, which keep occupants 
comfortable and more satisfied by allowing them to 
control their access to fresh air. 

Learn How To Keep Our Air Clean 
 

Compliance assistance training is provided by the South 
Coast Air Quality Management District (AQMD) to enhance 
understanding of applicable air quality regulations, introduce 
new control technologies, and assist industry with federal, 
state, and local clean air requirements. 
 

Classroom Instruction 
 

AQMD offers a variety of courses that provide participants 
with the opportunity to interact with AQMD compliance 
staff, learn more about existing and upcoming air quality   
regulations applicable to their industry and resources to    
assist industry in achieving their clean air goals. Each course 
is taught by experienced inspectors with extensive       
knowledge of the equipment, processes and regulatory    
requirements   associated with each topic. Courses currently 
being offered by AQMD include:  
 

• Asbestos Demolition & Renovation (Rule 1403) 

•Certified Person 

•Storage of Organic Liquids (Rule 463) 

•Further Reduction of VOC Emissions from          
Storage Tanks of Petroleum Facilities (Rule 1178 

• Certified Inspector—Sumps and Wastewater                
Separators  

•Sumps and Wastewater Separators (Rule 1176) 

• Fugitive Emissions Operator Training (CARB Course 
#395) 

• Controlling Fugitive Dust (Rule 403 & 403.1) 

• Gasoline Transfer & Dispensing (Rule 461) 

• Hexavalent Chromium (Rule 1469) 
 
 

In addition to these courses the AQMD has a team of          
engineers and inspectors specifically designated to help small 
businesses (100 or fewer employees) understand and comply 
with air    quality rules and regulations. The Small Business 
Assistance team can help you: 

• Understand the rules that apply to your business 

• Identify equipment that requires a permit 

• Apply for air quality permits 

• Properly keep required records 

• Make sure the coatings, inks, solvents, and other            
materials you are using meet AQMD rules 

• Seek temporary variance from rules if needed 

• Find financial assistance for pollution control         
equipment 

 

For assistance, or a free on-site consultation call 1-800-CUT-
SMOG from Tuesday to Friday or visit www. aqmd.gov 
 

Help Prevent Ocean Pollution: 
Proper Maintenance Practices for 

Your Business 
A clean ocean and healthy creeks and beaches 
are important to Orange County. However 
many building maintenance activities can lead 
to water pollution if you are not careful. Here 
are some tips to keep our waterways clean. 
 

• Never allow wash water, sweepings or 
sediment to enter the stormdrain. 

• Sweep up dry spills and use cat litter to  
absorb wet spills and dispose in the trash. 

• Cover dumpsters to block insects, animals, 
rainwater and sand. Keep area around 
dumpsters clear of trash and debris. Do not 
overfill the dumpster. 

• Call CR&R to replace any leaking       
dumpsters. 

• Use a damp mop or a broom to clean floors. 
• Use drop cloths underneath outdoor     

painting, scraping, and sandblasting work, 
and properly dispose of materials in the 
trash. 

• Recycle paints, solvents, lumber and other 
materials. 

• Store materials indoors or under cover and 
away from storm drains. 

• Do not dump any toxic substance or liquid 
waste on the pavement, the ground, or    
toward a stormdrain. Even materials that 
seem harmless—like latex paint or       
biodegradable cleaners– can damage the 
environment. 

 

For more information please visit our website 
at www.sanjuancapistrano.org or call the      
Orange County Stormwater Program at 714-
567-6363 or visit www.ocwatersheds.com 
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Why Recycle Used Oil? 
Did you know that used motor oil never wears out? It 
just gets dirty and can be recycled, cleaned and used 
again. Recycling used oil is good for the environment. 
Motor oil poured onto the ground, or into storm drains, 
or tossed into trash cans (even in a sealed container) can 
contaminate and pollute soil, groundwater, streams, 
creeks, and the ocean. By taking your used oil to a certified recycling 
center you are protecting the environment and conserving a valuable 
resource. However, the recycling centers cannot accept oil 
contaminated with other fluids such as antifreeze, solvents, gasoline, or 
water. Following are the Certified Oil Recycling Centers in San Juan 
Capistrano, please call before taking your oil in. 

City Hall (949) 493-1171 

Stormwater Hotline (949) 234-4575 

Water Customer Service (949) 493-1515 

Code Enforcement (949) 443-6344 

City of San Juan Capistrano 
32400 Paseo Adelanto 
San Juan Capistrano, CA  92675 

 
We Would Love to Hear From You! 

 
Let us know how we’re doing! We would love to 
know if we are addressing the environmental   
issues that are important to you. Is there      
something you would like to know more about? 

Are there topics that you would like addressed? Are the articles 
interesting? How can we do better? Here’s your chance to let us 
know what you’re thinking.  
 

Email us at environment@sanjuancapistrano.org. 
 

Thank you for your feedback! 
 

Spring is Springing in Our ‘Green’ City 
 

As we look forward to another beautiful California spring and 
summer we can’t help but remember what a hard winter some of the 
United States experienced. Some believe that Global Warming is to 
blame. Others believe that it is just the natural cycle of our planet. No 
matter what you believe, however, there are plenty of ways to help 
the Earth on a daily basis that just make good sense. Recycling, water 
conservation, energy conservation, and urban runoff prevention are 
great ways to reduce your “footprint” on the planet. There are a 
number or ways to educate yourself on these subjects including 
attending some of the great events that our City hosts. The City of 
San Juan Capistrano is dedicated to environmental leadership and 
hosts events such as Earth Day, Creek Clean-up Day, E-Waste 
Events, and Lightbulb Exchange Event. Although our City is small, 
we pack a wallop on environmentally friendly programs. We’ve 
established a curbside plastic bag recycling programs, a horseshoe 
recycling program, banned polystyrene foam from city buildings,  use 
re-refined oil in City vehicles and recently the City adopted a 
sustainability charter, a green building program and a solar energy 
incentive program. San Juan Capistrano leads the southland in being 
a ‘Green’ City.  
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     Also known as Photovoltaic (PV) power is the 
process of turning sunlight into electricity. Even 
now PV is part of our daily lives - highway call 
boxes and the I-15 FasTraktm signs are PV 
powered, and many wrist watches and small 
calculators are too. But is it right for our home as alternate source of electricity? 
Before even considering PV, you have to make sure your house is physically able to 
handle a PV system. There are  factors to consider when you are deciding if PV is 
right for your home: 
• Orientation - south facing is best to maximize overall production, but you can 

still get about 95% of optimal production facing southwest or southeast. 
• Tilt - for maximum annual generation, a solar array should be installed at a 

specific angle to the ground related to your location. 
• Shading - you should avoid placing panels that are shaded at any point during 

the day. Consult a solar professional to determine possible shading problems. 
• Proximity to electric meter - the longer the wires connecting the system to the 

electric meter the more energy will be lost. It is recommended that the PV 
system be installed as close to the meter as possible. 

• Available area - as a rule, you will need about 100—175 sq ft for each kilowatt 
of system capacity depending on the technology used. If you are considering 
the roof, look for space that is free of pipes, skylights, and vents. 

• Weight - you’ll need to make sure your roof is strong enough to support a PV 
system.  

• Roof condition - Make sure your roof is in good condition. It is not 
recommended to install a PV system on a roof that may need to be replaced in 
the near future. 

 

Rebates and Incentives 
There are currently several rebate programs and tax incentives available to 
businesses and homeowners who install PV Systems in California.   
• CITY OF SAN JUAN CAPISTRANO - From 1/1/08 to 12/31/08 the City will 

provide the following incentives: Residential (single family) $350; Commercial 
industrial, and multi-residential (up to and including 3000 sq ft) $350; 
Commercial, industrial, and multi-residential (over 3000 sq ft) $700 

• California Solar Initiative - Through the California Solar Initiative (CSI), the 
California Public Utilities Commission (CPUC) will provide over $2.1 billion in 
solar incentives over the next decade to existing residential, existing and 
new commercial, industrial and agricultural solar projects. 
www.energycenter.org 

•  Self-Generation Incentive Program (SGIP) - Incentives for all 2007 Solar 
Projects will be provided by the CCSE California Solar Initiative Program, 
please visit www.consumerenergycenter.org   

• The CEC Emerging Renewables Program - Incentives for all 2007 Solar 
Projects will be provided by the CCSE California Solar Initiative Program, 
please visit www.consumerenergycenter.org 

• 2006 Solar Energy Industries Association (SEIA) Tax Manual              
(http://energycenter.org/uploads/2006_SEIA_Federal_Tax_Manual.pdf ) 

• California Property Tax Exemption for Solar Systems                            
(http://www.dsireusa.org/library/includes/incentive2.cfm?
Incentive_Code=CA25F&state=CA&CurrentPageID=1&RE=1&EE=1 ) 

• DSIRE- Database of State Incentives for Renewable Energy and Energy 
Efficiency (www.dsireusa.org) 

 

For more information, including costs, visit www.energycenter.org .  For more 
information on solar energy please visit www.sanjuancapistrano.org. 

Solar Power 

A&S Auto Parts 
31921 Camino Capistrano #10 
949-493-6511 

Toyota Scion of San Juan           
Capistrano 
33395 Camino Capistrano 
949-493-4100 

Capistrano Chevron 
26988 Ortega Hwy 
949-661-0700 

Weseloh & Sons Chevrolet     
Hummer 
33633 Camino Capistrano 
949-248-9200 

Capistrano Chrysler Jeep 
Dodge 
33301 Camino Capistrano 
949-248-4000 

USA Express Tire & Service 
33171 Camino Capistrano 
949-493-7733 

Daughters Auto Repair Service 
32861 Camino Capistrano 
949-661-3833 

 

Performance Motorsports 
32881 Camino Capistrano 
949-493-5004 

 

San Juan Chevron 
32001 Camino Capistrano 
949-493-9511 
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Sprinkler Keys 
 

By now you have probably received your 
water bill with the sprinkler key insert. 
This handy little tool will help you adjust 
your sprinklers so you won’t waste 
water. 
 

Use this tool to avoid overspray - turn the adjustment 
screw on the top of the spray head clockwise to reduce 
the flow of water, thereby decreasing overspray onto 
pavement or structures.  
 
Metropolitan Water District is offering tips on how to use 
sprinklers more efficiently. See www.bewaterwise.com for 
two new tools. One is the Watering Calculator it will walk 
you through creating your own customized watering 
schedule. They also introduced a weekly Watering Index 
which compares a maximum summer schedule to water 
needs for a given week, it’s a scientifically based number 
that will guide your watering schedule according to 
changes in the weather.  
 
For more information on water conservation visit the city’s 
website or contact Francie Kennedy at 949-493-1515 

Things You Can Do Today 
For a Cleaner Tomorrow 

 
 

At Home-- 
 
• Use a sponge or cloth towels rather than paper towels whenever 

possible 
• Buy eggs in cardboard cartons rather than Styrofoam 
• Buy powdered detergents packaged in cardboard rather than liquid 

detergent packaged in plastic containers. (Some plastic containers are 
made from recycled products or are recyclable. Check for the recycle 
symbol to make sure) 

• Purchase your toothpaste in tubes rather than hard plastic pump 
dispensers 

• Keep light bulbs clean. Dirt absorbs light and uses more energy. Use 
compact fluorescents 

• Use cloth diapers or a diaper service when possible 
• Take drinks to school and work in a plastic reusable thermos bottle 

rather than use disposable carton or foil drinks 
 
At Work -- 
 
• Use a ceramic coffee mug at work rather than Styrofoam cups 
• Encourage the purchase of a two-sided copier machine 
• Use desktop containers to save used, recycled white paper 

Beware ‘Greenwashing’ 
What is ‘greenwashing’? According to the 
Oxford English Dictionary it is “Disinformation 
disseminated by an organization so as to 
present an environmentally responsible 
public image”. Grocery shelves, hardware 
stores, card shops, and other retail 
operations are filled with products and 
packages announcing environmental features 
that may influence your purchasing 

decisions. But when it comes to products and packaging, what do 
claims like "environmentally safe," "recyclable," "degradable" or 
"ozone friendly" really mean? The Federal Trade Commission (FTC) 
and the Environmental Protection Agency (EPA) want you to know.  
When you evaluate environmental claims in advertising and on 
product labels, look for specific information. Determine whether the 
claims apply to the product, the packaging, or both. For example, if 
a label says "recycled," check how much of the product or package 
is recycled. The fact is that unless the product or package contains 
100 percent recycled materials, the label must tell you how much is 
recycled.   
 
Recommendations for the Consumer 
 
Governments and standard-setting bodies have attempted to 
discourage greenwashing. In the U.S. the US Federal Trade 
Commission has issued guidelines for proper use of environmental 
claims. But with environmental interest as high as it is today, 
greenwashing is nevertheless prolific. 
 
If the good intentions of consumers and the environmental benefits 
of their choices are not to be squandered, consumers themselves 
will have to play a role.  
 
One way to make sure you are not being ‘greenwashed’ is to look 
for Eco-labels. Eco-labeling arose as an answer to earlier efforts of 
greenwashing. They remain one of the most useful tools to avoid 
greenwashing. Look for products that have been certified by a 
qualified independent third-party such as EcoLogo CM  or Green 
Seal.  
 
 
 
 
 
 
 
 
 
 
For more information on greenwashing visit  www.terrachoice.com, 
www.ecologo.org, or www.greenseal.org 
 

San Juan Capistrano’s 
 
 

 
 

Thursday April 24th 
9am to 3:30 pm 

 
San Juan Capistrano Community Center 

Gymnasium 
25925 Camino del Avion 

San Juan Capistrano 

For more information visit www.sanjuancapistrano.org,  
email environment@sanjuancapistrano.org or call 949-234-4564 

E-Waste  Event 
The City of San Juan Capistrano in partnership 
with Goodwill Industries is hosting a free e-waste 
event.  Bring you televisions, computers, faxes, 
printers, scanners, VCRs, DVDs, etc. and drop 
them off to be disposed of for free. We are unable 
to accept microwaves, appliances, oil, tires, 
solvents, batteries, fluorescent bulbs or any other 
household hazardous waste. 

Light Bulb Exchange Event 
The City of San Juan Capistrano in partnership 
with San Diego Gas & Electric is hosting a light 
bulb exchange. Bring your old incandescent bulbs 
and trade them in for a more energy efficient 
fluorescent bulbs free of charge. There is a limit of 
5 per household and please bring a valid California 
ID and a current SDG&E bill. 

E-Waste & Light Bulb Exchange Event 
Saturday May 3rd 

8am - 12pm 
San Juan Capistrano City Hall Parking Lot 
E-waste: front lot / Bulb Exchange: back lot 
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with San Diego Gas & Electric is hosting a lightbulb 
exchange. Bring your old incandescent bulbs and trade 
them in for a more energy efficient fluorescent bulbs. 
There is a limit of 5 per household and please bring a 
valid California ID and a current SDG&E bill. 
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CITY HALL OFFERS FLOOD ZONE INFORMATION 
Fortunately, major flooding is not a common occurrence in Orange County.  However, damage generated by 
minor flooding can be inconvenient, stressful and costly.  The first step of flood protection is to find out if 
your home or business needs flood insurance.  Flood insurance is mandatory for all structures in a "100-year 
flood" zone financed with a federally backed loan.   
 
 Since 1978, the City has been a participant in the National Flood Insurance Program (NFIP). As a service to 
the community, the City provides Flood Zone determinations to inform property owners if their property or 

structures are located in a hazardous flood zone.  You need only provide the property address or specific location of the property. 
The City continues to actively participate in this program to assure that its benefits are available to residents and business people who 
own property situated along the San Juan, Trabuco, Horno, and Oso Creeks. Currently, property owners benefit from a 10% reduc-
tion on flood insurance as a feature of our NFIP participation.  

 
 For map determinations or questions regarding Flood Insurance, contact the Engineering and Building Department at 443-6352.  

 
 If you are net-savvy, you can surf to the FEMA website at www.fema.gov. Here are some weather-related sites you may find infor-
mative: www.noaa.gov; www.accuweather.com; www.weather.com; www.govlink.org.    
 

 Check out our City’s Website. www.sanjuancapistrano.org. 
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6th Annual  
 

 
 

2007 

Aug 07 

Saturday, September 15 
Location: Descanso Park 
           32400 Paseo Adelanto 
 
Time:         8AM to 12PM 

T-Shirts and Food will be 
provided to Volunteers! 

For more info visit 
www.sanjuancapistrano.org 

Join us after the Creek Cleanup for a BBQ sponsored by SJC Rotary Club from 12-1:30  
and then for the 1st ever Environmental Extravaganza Fair from 1:30—5 

Both will take place at Descanso Park 
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Aug 07 

Aug 07 

Aug 07 

The City of San Juan Capistrano in Partnership with  
Goodwill of Orange County Present an 

For FREE Disposal of your Electronic Waste bring it to the City Hall Parking Lot on 
Saturday September 22 — 8AM to 12PM 

City Hall is located at 32400 Paseo Adelanto 

WE DO NOT ACCEPT: 
Appliances Elemental Mercury 
Microwaves Fluorescent Tubes 
Tires  Concrete 
Oils  Fertilizers 
Solvents Paint 
Batteries Any Other Household Hazardous Waste 

ACCEPTED ITEMS: 
PC Monitors  Copiers  CRT’s 
Computer Towers Faxes  Servers 
Phone Systems  Printers Cell Phones 
MP3 Players  Mice  Laptops 
VCR/DVD Players UPS  PDA’s 
Network Equipment Televisions CPU’s 
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Executive Summary  
 
This document was prepared by the City of Lake Forest (City) in general accordance with 
the requirements of the Third Term National Pollutant Discharge Elimination System 
(NPDES) Permits issued by the California Regional Water Quality Control Board, San 
Diego and Santa Ana Regions (SDRWQCB and SARWQCB, respectively) to the County 
of Orange, the Orange County Flood Control District (OCFCD) and the incorporated 
cities of Orange County (collectively referred to as Permittees).   
 
The following municipal separate storm sewer system (MS4) permits were issued: 
 
California Regional Water Quality Control Board, San Diego Region (SDRWQCB) 
Order No.           NPDES No.    Date Adopted 
R9-2002-0001          CAS0108740     February 13, 2002 
 
California Regional Water Quality Control Board, Santa Ana Region (SARWQCB) 
Order No.         NPDES No.   Date Adopted 
R8-2002-0010         CAS618030   January 18, 2002 
 
The Permittees in the SDRWQCB jurisdiction include the County of Orange, the Orange 
County Flood Control District and the 11 incorporated Cities of Aliso Viejo, Dana Point, 
Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, Mission 
Viejo, Rancho Santa Margarita, San Clemente and San Juan Capistrano. 
 
The Permittees in the SARWQCB jurisdiction include the County of Orange, the Orange 
County Flood Control District and the 26 incorporated Cities of Anaheim, Brea, Buena 
Park, Costa Mesa, Cypress, Fountain Valley, Fullerton, Garden Grove, Huntington 
Beach, Irvine, Laguna Hills, Laguna Woods, La Habra, La Palma, Lake Forest, Los 
Alamitos, Newport Beach, Orange, Placentia, Santa Ana, Seal Beach, Stanton, Tustin, 
Villa Park, Westminster, and Yorba Linda. 
 
The Cities of Lake Forest, Laguna Woods, and Laguna Hills are located within both 
Regional Board’s jurisdictions. 
 
In accordance with the requirements of the MS4 Permits, a Program Effectiveness 
Assessment (PEA; Appendix C of the 2003 Drainage Area Management Plan [DAMP]) 
is submitted annually to the regional boards.  The PEA describes the specific activities 
the Permittees have undertaken, during the previous fiscal year, to comply with the MS4 
Permit waste discharge requirements.  The PEA also provides the Permittees with an 
opportunity to update the Local Implementation Plan (LIP) and thereby document and 
communicate new developments in the storm water quality programs.  Further discussion 
regarding the objectives of the PEA are presented in Section C-1. 
 
The City of Lake Forest has developed a PEA that documents the activities that the City 
has initiated, completed, and/or is currently conducting to comply with the requirements 
of the Third Term Permits and to facilitate continued improvements in regional water 
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quality.  Since the City’s LIP provides the primary structure of the water quality program, 
the PEA contains numerous references to it.   
 
The PEA is considered an appendix to the 2003 DAMP, the principal policy and 
guidance document for the county-wide NPDES Stormwater Program.  The 2003 DAMP 
was developed through a collaborative effort among all the Permittees, including the City 
of Lake Forest, as well as interested agencies, organizations and the public. 
 
The 2003 DAMP consists of the following appendices: 
 
Appendix A - The Local Implementation Plans (LIP) developed by the Permittees  
Appendix B – Education, Training and Outreach Component 
Appendix C – Program Effectiveness Assessment Component 
Appendix D – Watershed Components 
 
The PEA consists of 11 distinct program elements (based upon the City’s LIP) that 
provide summaries of City efforts in those program elements. 
 
The City of Lake Forest continues to implement the program activities outlined in the 
LIP.  Assessments of the City’s particular activities within the public education and 
outreach program, code enforcement, inspection, BMP implementation projects, and 
Legal Authority indicate they have resulted in improved and meaningful progress toward 
improving the effectiveness of the water quality program and ultimately improving water 
quality.  Further, the City’s efforts within program management, municipal programs, 
development, and training of City staff, continue to foster a an effective means of 
reducing stormwater and urban runoff pollution.  
 
In summary, some of the accomplishments of the City to improve water quality during 
the reporting period include: 
 

1.  City Staff continued to implement the Local Implementation Plan citywide; 
2.  The City expended over $1,039,400 on the implementation of storm water   
     programs and water quality activities; 
3.  The City continued collaboration on the urban runoff reduction and water 
      conservation program using SmarTimers within the J01P08 subwatershed;  
4. The City developed/published/distributed many educational articles, direct 

mailers, billing inserts, and promotional giveaway materials generating over 
261,500 impressions; 

5. The City cooperated with the County of Orange, and conducted follow-up 
investigations as warranted, for in water quality testing under the Aliso Creek 
Directive and the Dry Weather Monitoring Program; 

6. Key staff attended numerous water quality training sessions conducted 
internally, offered by the County, offered through the Orange County District  
Attorney Environmental Strike Force meetings, and private parties; 

6.  The City hosted and sponsored numerous events for public education and 
      promotion of pollution prevention; 
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7.  The City completed a city-wide survey including the collection of noteworthy 
      environmental and water quality topics.                                          
8.  Approximately 83,000 tons of solid waste was collected during the reporting  
     period, with over 50% landfill diversion rate;  
9.  The City Council adopted staff’s recommended revisions to Title 15 of the 

Municipal Code which provides augmented enforcement options including 
monetary penalties; 

10. Approximately 806 tons of debris was collected through city-wide street 
      sweeping and from annual stormdrain cleaning. 

 
In addition to the above, the City has also completed the following: continued 
collaborative implementation of the Nitrogen and Selenium Management Program 
(NSMP) Work Plan as a participating member of the NSMP Working Group; 
collaborative participation in the development of the Central Orange County Integrated 
Regional and Coastal Watershed Management Plan (IRCWMP) integrated planning 
document for the Newport Bay/San Diego Creek and Newport Coast Watersheds; and 
collaborative participation in the SmarTimer Edgescape Evaluation Project with the goal 
to evaluate selected BMP retrofit opportunities for effective runoff and pollutant loading 
reduction.                                                      
 

0035470



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION C-1 
 
 
 

INTRODUCTION 
 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0035471



SECTION C-1, Introduction   
 
 

Orange County Stormwater Program C-1-1 November 15, 2007 
DAMP Appendix C-1  

 
 

 
 
DAMP APPENDIX C 
PROGRAM EFFECTIVENESS ASSESSMENT 
 
The Program Effectiveness Assessment (PEA) is to assist the Permittees in evaluating the 
effectiveness of their respective Local Implementation Plans as well as the Principal Permittee in 
evaluating the overall effectiveness of the DAMP.  The results of the assessments will allow the 
Permittees to identify any program modifications that may be necessary. 
 
The PEA (DAMP Appendix C) has replaced the historical “Annual Progress Report Questionnaire” 
and will be filled out and submitted each year to the Regional Board by the cities, through the 
Principal Permittee, as city specific reports.  The County, as the Principal Permittee will then 
compile and analyze select portions of the city-specific reports on a watershed and/or countywide 
basis and report those findings to the Regional Board as a part of an overall assessment that will 
accompany the individual annual submittals. 
 
C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) in 
order to better report to the Regional Boards the implementation and performance the Permittees’ 
stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or LIP 
may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
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C-1.2 Background (LIP Section A-1.2) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act (CWA), 
established the National Pollutant Discharge Elimination System (NPDES) permitting program.  As 
a result of court decisions and the overriding need to clarify the stormwater permitting requirements, 
the CWA required the Environmental Protection Agency (EPA) to issue regulations to be effective 
by 1983 that included stormwater runoff from rainfall.  Congress passed a Clean Water Act 
Amendment in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES 
Program.  EPA issued subsequent regulations on November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of Orange 
County (all three collectively referred to as Permittees) have obtained, renewed and complied with 
the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional Water 
Quality Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards):      
 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 
8000180   

July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-
2002) 

96-31 CAS618030 March 
1996 

96-03 CAS0108740  August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030  January 
2002 

R9-2002-
0001 

CAS0108740  February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-based 
water quality planning processes to complement existing jurisdictional and countywide processes.  
The program update also addressed the necessary reconciliation of two Permits which, for the first 
time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to include 
model programs and templates for Local Implementation Plans (LIP; also termed Jurisdictional  
Urban Runoff Management Programs [JURMP] in the San Diego Regional Board Third Term 
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Permit), which will assist the Permittees in implementing the program within their individual 
jurisdiction as well as recognize the differences between the two sets of permit requirements.   
 
This annual progress report covers the period from July 1, 2006 to June 30, 2007 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the Third 
Term Permit.  
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C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2.1) 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Lake Forest involve the following 
activities: 
Coordination with the Principal Permittee and other Permittees on continued program development 
through the 2003 DAMP; common program implementation (such as monitoring, public education 
and watershed programs); and a commitment of funding to shared budgets under the Implementation 
Agreement; Coordination with internal City departments to implement the LIP;  Preparing, 
approving and tracking shared cost budgets prepared by the Principal Permittee and individual cost 
budgets prepared by the City; and Data management and compliance reporting based on common 
practices specified in the 2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section A-2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Lake Forest (North) 
has designated NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name Devin Slaven Ted Simon 
Title Water Quality Specialist Engineering Services 

Manager 
Department Public Works Public Works 
Address 25550 Commercentre Drive, 

Lake Forest, CA 92630 
25550 Commercentre Drive, 
Lake Forest, CA 92630 

E-mail Address dslaven@ci.lake-forest.ca.us tsimon@ci.lake-forest.ca.us 
 
 
The General Permittee Committee meets at least six times per year.   The City of Lake Forest 
(North) had representatives at the following meetings: 
    

Meeting Date Attended 
July 27, 2006  
August 24, 2006  
September 28, 2006  
October 26, 2006  
December 21, 2006  
January 25, 2007  
February 22, 2007  
March 22, 2007  
April 26, 2007  
May 24, 2007  
June 28, 2007  
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In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    
Newport Bay Watershed 
Management Group 

 

 
 
C-2.3 City Internal Coordination (LIP Section A-2.3) 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2. 
 
There were no changes to Table A-2.2 during this reporting period. 
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 
 
The Fiscal Analysis includes the following: 
 
The City’s expenditures for the previous fiscal year; 
The City’s budget for the current fiscal year; and 
A description of the source of funds. 
 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of Lake 
Forest.  The tables below report costs that include the costs of Permittee operations and contracted 
services. 
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Capital Costs 
 
• Capital costs include any capital expended for each one of the DAMP elements.  This would 

consist of any land, large equipment, and structures  
 
Operations and Maintenance Costs 
 
• Operations and Maintenance costs refer to normal costs of operation including the cost of 

keeping equipment and facilities in working order  
 
C-2.5  Program Management Modifications 
 
The modifications that will be made to the Plan Management section of the City’s LIP include the 
following: 
 
No program management modifications are proposed at this time.  
 
 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 
LIP Program Elements FY 2006-07 

Costs 
Projected FY 
2007-08 Costs 

Public Projects - BMPs   0.00 0.00 

Construction BMPs for Public Construction Projects 0.00 0.00 

Other Capital Project/ Major Equipment Purchases    0.00 0.00 

Totals 0.00 0.00 
 
OPERATION AND MAINTENANCE COSTS 

DAMP Appendix C-2  

LIP Program Elements FY 2006-07 
Costs 

Projected FY, ie 
2007-08 Costs 

Supportive of Program Administration (LIP Section 2.0) 157,006 198,000 

Municipal Activities (LIP Section 5.0) Trash & Debris 
Control  

60,846 65,300 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

38,684 40,100 

Municipal Activities (LIP Section 5.0) Street Sweeping 302,910 282,000 
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Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation 

76,368 81,900 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

53,580 58,000 

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

21,679 60,000 

Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection 

0 20,000 

Requiring New Development BMPs (Supportive of 
Planning, etc) (LIP Section 7.0) 

20,204 22,000 

Requiring Construction BMPs(Supportive of Plan Check 
& Inspection) (LIP Section 8.0) 

24,691 26,800 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

52,388 57,000 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section 10.0) Investigations 

50,012 54,000 

Agency Contribution to Regional Program      181,070 202,000 

Totals 1,039,438 1,167,100 
 
 
 
 
 
 
FUNDING SOURCES 
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LIP FUNDING SOURCES Costs Projected FY 2006-07 
Costs 

General Fund 100% 100% 
Utility Tax/Charges 0% 0% 
Separate Utility Billing Item 0% 0% 
Gas Tax 0% 0% 
Special Restricted Fund 0% 0% 
 - Sanitation Fee 0% 0% 
 - Benefit Assessment 0% 0% 
 - Fleet Maintenance Fund 0% 0% 
 - Community Services Fund 0% 0% 
 - Water Fund 0% 0% 
 - Sewer & Storm Drain Maintenance 
Fee 

0% 0% 
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 - Others 0% 0% 
TOTALS 100% 100% 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the City of Lake Forest in 
developing its LIP. This Section also discusses a number of studies that the City is 
participating in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The complexity of the Third Term permits has necessitated the development of a LIP in 
order to provide for a city-specific plan within the broader policy and program 
framework of the 2003 DAMP.  The LIP focuses predominantly on the jurisdictional 
implementation of the model pollution prevention-oriented programs detailed in the 2003 
DAMP and was completed and provided to the RWQCB in 2003.  
 
The 2003 DAMP was revised and submitted by the Principal Permittee along with the  
Report of Waste Discharge in August of 2006.  The City LIP, however, is intended to be 
a more dynamic document plan that will be evaluated on at least an annual basis by the 
City or as directed by the Regional Board. Proposed revisions to the LIP Plan 
Development Section are identified in Section C-3.6. 
 
During this reporting period, the City participated in the development and submittal of 
the Central Orange County Integrated Regional and Coastal Watershed Management Plan 
(IRCWMP).  Similar to the South County Integrated Regional Water Management Plan, 
the IRCWMP serves as an integrated planning document for the Newport Bay/San Diego 
Creek and Newport Coast Watersheds that facilitates improved coordination and/or 
collaboration for water resource protection and water quality efforts.  This plan will also 
quality for grant funding consideration through Proposition 50 administered by the 
California Department of Water Resources and the State Water Resources Control Board.   
 
C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The tables 
that follow list the BMPs implemented during the reporting period.   
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 Initiated 
in FY 
2005-06 

Completed 
in FY 2005-
06 

Projected 
completion 
in FY 2006-
07 

Total - Structural BMPs - Constructed wetlands    
Total - Structural BMPs - Sand filters    
Total - Structural BMPs - Disinfection systems    
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Total - Structural BMPs - Catch Basin Inserts    
Total - Structural BMPs - Others    
Total - Litter Control BMPs - Screens    
Total - Litter Control BMPs - Booms    
Total - Litter Control BMPs - In-Line Retrofits (eg CDS 
units) 

   

Total - Litter Control BMPs - Others    
Total - Non-Structural BMPS - Public Awareness Survey    
Total - Non-Structural BMPS - Others    
 
  

Watershed Type of 
BMP 

Manufacturer   (if 
applicable) 

Number 
Implemented 

Type of Analysis Report 
Completed 

Aliso Creek Sand 
Filter 

NA 1 Water Quality 
Monitoring 

03-28-07 

Aliso Creek ET 
Controller 

Various 50 Water Quality 
Monitoring & 
Statistical 
Analysis 

Draft 

 
 
During this reporting period, the City continued collaboration/funding efforts with the 
County of Orange on the Munger stormdrain sand filter project.  As lead agency, the 
County of Orange prepared and submitted a final project report on March 28, 2007.  
Although this project encountered many difficulties and associated delays, the 
performance evaluation findings suggest that the technology is feasible and yields 
significant indicator bacteria reductions.  
 
In addition, the City continued collaboration and funding of the residential runoff 
reduction project within the J01P08 sub-watershed area.  Monitoring for this project was 
completed in September 2006.  A draft report summarizing the study and findings is 
currently under review for comment by City staff.  Preliminary findings suggest that the 
average runoff flow decreased by about 55 percent when comparing pre-retrofit and post-
retrofit flows.  However, the evaluation indicates no significant findings for water quality 
data at this time.    
 
Further, the City also continued to maintain an artificial turf demonstration plot at a City 
park predominantly utilized by residents within the J01P08 drainage area.  This project 
demonstrates conservation of approximately 52,000 gallons of water and complete 
reductions in irrigation runoff, as well as fertilizer and pesticide reductions.   
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Lastly, the City conducted an independent survey which included data collection 
regarding NPDES/water quality issues during the current reporting period.  By and large, 
data from this survey suggests positive impressions have been made through water 
quality education and outreach by the City, and residents and businesses are aware of 
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local water quality issues.  However, some data suggests there is inconclusive evidence 
of an enduring impression that may lead to positive behavioral changes.  For example, the 
survey data indicates that that 81 percent (%) of residents and 73% of businesses were 
either very or somewhat satisfied with the City’s efforts to communicate with them 
through newsletters, the internet, and other means.  Furthermore, the City’s newsletter 
(The Leaflet) was the most frequently cited source of information by residents, 
suggesting that water quality education and outreach efforts conducted by the City 
through publication is well received.  In addition, approximately 79% of residents 
indicated that “preventing stormwater pollution” was extremely important or very 
important, with approximately 90% of residents reporting that they are very satisfied or 
somewhat satisfied  with stormwater pollution prevention efforts conducted by the City.  
However, perhaps because of the above successful perception, only about 1.5% of 
residents and businesses report that pollution and the environment are the most important 
issues within Lake Forest.  Additionally, only about 2% or residents report the 
environment as what they value the most about living in Lake Forest, with only 3% 
reporting that cleaner air/better environmental effort is what they want most from the 
City of Lake Forest over the next two years.  These findings indicate that future outreach 
and educational efforts may warrant increased definition of local water quality issues, as 
well as increased efforts to promote personal investment in environmental stewardship 
demonstrated through willing behavioral changes.         
 
C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
The City of Lake Forest is participating in the following studies:  
 
The City continues active participation as a member of the Nitrogen and Selenium 
Management Program (NSMP) Working Group.  The NSMP Working Group was formed 
in response to California Regional Water Quality Control Board, Santa Ana Region 
(SARWQCB) Order No. R8-2004-0021 which specifies waste discharge requirements for 
short-term groundwater-related discharges and for de minimus discharges within the San 
Diego Creek/Newport Bay watershed. The NSMP Working Group has conducted studies 
for conceptual models of sources, loads, fate and transport for both Selenium and  
Nitrogen in the watershed.  In addition, the Working Group has conducted evaluation 
studies for Selenium analytical methodology, and BMP treatment technologies. During 
this reporting period, the NSMP Work Group completed the second year of NSMP Work 
Plan development and implementation, as well as an evaluation and decision to pursue 
the development of a Site Specific Objective (SSO) for Selenium.  Additional 
accomplishments include, but are not limited to: identification, assessment, and pilot 
testing BMP treatment technologies for Nitrogen and Selenium; water quality credit 
trading program development; and assessment algal-impairment indicators and 
completion of an algal survey within Newport Bay. 
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The City also initiated collaborative participation in the SmarTimer and Edgescape 
Evaluation Project (SEEP).  Staff participated in the successful development and 
submittal of a project proposal and application package for funding through a Proposition 
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40 grant.  The purpose of the project is to implement several BMPs, or combinations 
thereof, including SmarTimer evapotranspiration irrigation controllers, irrigation system 
improvements, and landscape conversions in order to evaluate reductions in urban runoff, 
pollutant loading, and water use.  Participating agencies include the Municipal Water 
District of Orange County (MWDOC), and the south Orange County cities of Lake 
Forest, Laguna Woods, Laguna Hills, Laguna Niguel, San Juan Capistrano, Dana Point, 
Rancho Santa Margarita, Mission Viejo, Laguna Beach, and Aliso Viejo.  Following 
project proposal acceptance and award of grant funding, the City has continued its 
collaborative efforts for SEEP project implementation. Activities completed during this 
reporting period included development and submittal of a monitoring plan and a quality 
assurance project plan, and water quality and flow monitoring of the City’s project site.  
Subsequent project activities will include installation of BMP retrofits at the project site 
and completion of another round of water quality and flow monitoring after the BMPs 
have been deployed.  The available sampling data will then be used to evaluate the 
effectiveness of the BMPs at the site.     
 
In addition, as previously mentioned, the City continued its collaborative efforts to assess 
the implementation of runoff reduction within the J01P08 tributary area through the use 
of evapotranspiration controllers, and the City continued collaboration with the County of 
Orange to assess the implementation of a sand filter BMP at the Munger Storm Drain in 
Aliso Creek.  
 
C-3.5    13225 Directive for Aliso Creek 
 
The City provided the 26th Quarterly Report to the County for compilation and submittal 
to the SDRWQCB on October 17, 2007.  The City will continue its implementation 
efforts for the Revised Monitoring Program and will prepare and submit the 27th 
Quarterly Report for the next reporting period.  A summary of the City's activities, as 
submitted in the 26th Quarterly Progress Report, is presented below. 
 
City staff continued the sampling/monitoring component of the SmarTimer and 
Edgescape Evaluation Project (SEEP).  Monitoring activities, assessing the period before 
BMP installation at the project site, were completed in August.  Subsequent project 
activities will include installation of BMP retrofits such as a SmarTimer irrigation 
controller and irrigation improvements to minimize or eliminate runoff along with 
additional water monitoring to evaluate the effectiveness of the BMPs at the site.         
 
In September 2007, City staff planned and organized a local volunteer clean-up for the 
11th Annual Inner Coastal & Watershed Cleanup Day.  This year’s event marked the fifth 
consecutive year of the City of Lake Forest sponsorship and participation.  The clean-up 
site, located along the Aliso Creek Trail, drew approximately 175 volunteers and 
collected a total of approximately 1,350 pounds of recyclables, trash, and debris.  Many 
other people stopped by the informational booths which promoted 
watershed/environmental stewardship within the Aliso Creek Watershed through one-on-
one education/outreach, and distribution of educational materials and promotional items.  
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Staff prepared a brief report, including findings and recommendations, for an assessment 
of street sweeping activities and related access issues.  This report and other data 
compiled will be used as part of a comprehensive study to evaluate implementation of 
parking prohibitions to improve street sweeping effectiveness. 
 
Monitoring for the J01P08 pollution reduction and water conservation program (using  
“SmarTimer” irrigation controllers and water quality outreach/education) was concluded.  
Monitoring data that was collected was compiled for evaluation by a consultant to 
determine the project effectiveness.  Staff is currently reviewing a draft report on the 
findings.  The project is a collaborative effort between the City of Lake Forest, the 
Municipal Water District of Orange County, the Irvine Ranch Water District, and the 
State Water Resources Control Board.  
 
The City’s education and outreach efforts included maintenance of a pollution prevention 
web page and publication of water quality articles  related to priority water quality issues 
in the City’s newsletter, the Leaflet. The Leaflet is distributed to all mailing addresses 
within the City on a bi-monthly basis.  In addition, the City continues to provide pet 
waste disposal bags in municipal parks which are stocked on a weekly basis.  The City 
has also collaborated with the City’s solid waste disposal franchisee to display water 
quality placards on the side of the vehicles used within the City.  In addition, the City 
published a direct mailer containing water quality information to over 18,000 recipients 
within the jurisdiction.  
 
Lastly, in accordance with staff recommendations, the City Council recently adopted 
revisions to the City’s Municipal Code which, among other improvements, provides 
authority to issue fines for violations.  In addition, staff worked with the City Attorney’s 
office to develop new citations/enforcement forms. 
 
C-3.6 Plan Development Modifications 
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section A-4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section A-4.2) 
 
During this reporting period, City staff completed work with the City Attorney to prepare 
revisions to Title 15 of the Municipal Code; including revisions that would provide for 
improved enforcement options for water quality violations.  In accordance with staff 
recommendation, the City Council considered and adopted the revised ordinance in January 
of 2007.  The current Municipal Code contains augmented provisions for administrative 
enforcement including monetary penalties.   
 
C-4.3 Legal Authority Modifications 
 
A statement of legal authority is outlined in Section A-4.3.1 and Exhibit A-4.11 of the LIP. 
 
A copy of Title 15, inclusive of Chapter 15.14, Stormwater Quality Management, is attached.  
It is also available for review through the City’s website at:  http://www.ci.lake-forest.ca.us/. 
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1  Overall Program Management 
 
The City of Lake Forest identified which Department(s) were responsible for the implementation 
of this stormwater program element through the submittal of an Internal Implementation chart 
and Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, modifications were made to the Organization chart.  The modified 
chart is included as revised LIP pages in Attachment A to this report.  
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
A-5.2) 
 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary  
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Municipal Facility Types Total 
Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 9 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

0 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
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Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

0 

Total for all Categories 9 
 
No changes were made to the City's municipal facilities inventory during this reporting period.   
 
Watershed Summary  

Sub-Category Facility Types Number of 
Municipal 
Facilities in 
Watershed 

Total - Active or Closed Municipal Landfills 0 
Total - Publicly Owned Treatment Facilities 0 
Total - Incinerators 0 
Total - Solid Waste Transfer Facilities 0 
Total - Land Application Sites 0 
Total - Sites for Disposing and Treating Sewage Sludge 0 
Total - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
Total - Uncontrolled Sanitary Landfills 0 
Total - Corporation Yards 0 
Total - Maintenance Yards 0 
Total - Storage Yards for Materials 0 
Total - Airfields (Landside Operations) 0 
Total - Parks and Cemeteries 9 
Total - Public Buildings (Police, Fire, Libraries, etc.) 0 
Total - Stadiums 0 
Total - Stables 0 
Total - Boat/Shipping Yards 0 
Total - Animal Shelters/Services 0 
Total - Public Parking Facilities 0 
Total - Other Facilities Identified by the Municipality 0 
Total for all Categories 9 

 
No changes were made to the City's municipal facilities inventory during this reporting period.   
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal.  The current inventory is included as 
Attachment B of this report. 
 
 
  

DAMP Appendix C-5 
 

 

0035491



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-3 November 15, 2007 

C-5.3    Prioritization of Sites (LIP Section A-5.3) 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total 

Number of 
Facilities 

Number of mandatory high priority facilities 9 
Number of "Other" high priority facilities  
Number of medium priority facilities  
Number of low priority facilities  
Total Number of Facilities 9 

 
Watershed Summary  
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

J-Aliso Creek 4 0 0 4 
F-San Diego Creek 5 0 0 5 
Total for all 
categories 

9 0 0 9 

 
While not necessary per the prioritization and inspection frequencies designated in the LIP and 
DAMP, the City of Lake Forest has opted to designate all fixed facilities as high priority and 
conduct inspections on an annual basis.  During this reporting period, no changes were made to 
the inventory prioritizations.   
 
C-5.4   Model Maintenance Procedures (LIP Section A-5.4) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-2 to FP-6, FF-2, FF-5, FF-8 to FF-10, and IC-24 and are 
included as an attachment to the City’s LIP. 
 
C-5.5    Inspection (LIP Section A-5.5) 
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The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
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unauthorized non-stormwater discharges.  The City of Lake Forest has classified all of the 
municipal fixed facilities as high priority and the City inspects all of the high priority fixed 
facilities and field programs annually.  Drainage facilities are inspected annually before the wet 
season and additional inspections are completed as needed during the wet season.  The number 
of inspections completed during the current reporting year is presented below.    
 
Jurisdictional Summary  
Municipal Facility Types Total Number 

of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

0 

Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 9 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

0 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

0 

Total for all Categories 9 
 
 
During this reporting period, the City completed inspections of all municipal facilities.   
 
 
 
 
 
 

DAMP Appendix C-5 
 

 

0035493



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-5 November 15, 2007 

 
Name of Field Program Number of Field Program Inspected 
Street Sweeping/Vacuuming 52 (Once per week) 
Stormdrain and Catch Basin Inspection and 
Cleaning 

1 (system inspected once per year, or more 
frequently if reported or know issues) 

Median, Parkway, and Park Land Maintenance 52 (Once per week) 
Bus Shelter Maintenance/Cleaning 2  
Annual Slurry Seal Projects 3 
Total 110 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring Corrective 
Action 

Number of Re-inspections 
 

Total 2 
 

2 

 
 
Watershed Summary 

Watershed 
Number of Facilities 
with BMPs Fully 
Implemented 

Number of Facilities 
with BMPs Partially 
Implemented 

Number of Facilities 
With No BMPs  

Total 7 2 0 
 
As part of municipal facility inspections, the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
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During this reporting period, inspection of the City’s fixed facilities revealed two deficiencies 
that warranted follow-up actions.  In the first instance, an area was identified in a municipal park 
adjacent to Serrano Creek.  Inspections at this facility revealed that an unvegetated slope area 
posed an erosion threat that could discharge to local drainage facilities and Serrano Creek.  This 
issue is currently progressing toward resolution through the completed installation of temporary 
erosion controls.  In addition, long-term stabilization of the slope has been partially completed 
through installation of 80 trees at the top of slope; to be followed by replanting the entire slope 
area.  The next instance included inspection findings for several park facilities.  Observations 
indicated that 30 facility drinking fountains were constructed with drainage leading to local v-
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ditches, curb cores, or other drainages leading to the MS4.  All 30 drinking fountains were 
retrofitted with modified drainage redirected to a small gravel-filled infiltration point.  
Subsequent observations indicate that all wastewater is now directed to infiltration.   
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection reveals a problem at a municipal 
facility.  Possible actions include the issuance of verbal and/or written instructions, issuance of a 
Notice of Violation or Administrative Cease and Desist Orders, or in the instance of contacted 
services, action under the ordinance or termination of the contract or lease.  During this reporting 
period, no enforcement actions necessary.   
 
C-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-5.6    Education and Training (LIP Section A-5.7) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Training Topic Training 

Dates 
Department Division  Number 

of 
Attendees 

Inspection - Cal EPA 
Criminal 
Investigations 

09/14/06 
 

Public Works, 
Development Services 
 

Water Quality, 
Code Enforcement 

4 

Inspection – 
Construction Site 
Inspection, Santa 
Ana Region 

10/04/06 
 

Public Works, 
Development Services 
 

Water Quality, 
Building, Code 
Enforcement 
 

7 
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Inspection – 
Construction Site 
Inspection, San 
Diego Region 

10/23/06 
 

Public Works, 
Development Services 
 

Water Quality, 
Building, Code 
Enforcement 
 

5 

Inspection – 
Industrial Site 
Inspections, Dry 
Weather Monitoring 

04/19/07 
 

Public Works 
 

Water Quality 
 

2 

Integrated Pest 
Management 

06/21/07 Public Works Water Quality 1 

 
Training Conducted by City for City Personnel 
Training Topic Training Dates Department Division Number of 

Attendees 
Construction 
Inspection 

10/04/06 
 

Public Works, 
Development 
Srvs. 
 

Water 
Quality, 
Building 
 

3 

Enforcement 
Consistency – 
Refresher 

10/17/06 
 

Public Works 
 

Water Quality 
 

3 

NPDES/Water 
Quality Program 

02/14/07 
 

Public Works, 
Development 
Srvs. 
 

Water 
Quality, 
Building, 
Code 
Enforcement 
 

11 

Construction Site 
Inspection 

02/14/07 Public Works, 
Development 
Srvs. 

Water 
Quality, 
Building, 
Code 
Enforcement 

11 

Water Quality 
Sampling 
Procedures/Chain-
of-Custody 

05/24/07 Public Works Water Quality 4 

 
As indicated above the City conducted/participated in 10 training sessions during the current 
reporting year.  These training sessions reached approximately 16 municipal staff members.   
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Other training opportunities that the City participated in include the following:  
 
Title of 
Workshop or 
Training 

Date 
Attended 

Sponsoring 
Organization 

Staff 
Participated by 
providing a 
Presentation 

Name Department 

HAZWOPER/ 
First Responder 
Refresher 

12/22/06 
 

ETAC 
 

 
 

Devin 
Slaven 
 

Public 
Works 
 

HAZWOPER/ 
First Responder 
Refresher 

04/30/07 ETAC 
 

 
 

Jerry 
Beaudoin 
 

Public 
Works 
 

HAZWOPER 
/First Responder 
Refresher 

11/02/06 
 

ETAC 
 

 
 

Wayne 
Mackey 
 

Public 
Works 
 

HAZWOPER 
/First Responder  
40-Hour 

11/17/06 
 

EPA 
 

 
 

Oscar Garcia 
 

Public 
Works 
 

 
C-5.6.2    Education 
 
The City has conducted outreach for its fixed facilities, field programs, drainage facilities, 
contracted activities, and leased facilities within its jurisdiction to ensure that they are informed 
of their responsibilities.  This outreach has included efforts such as one-on-one education, 
distribution of posters, fact sheets, and signage, etc.  A summary of the City’s outreach efforts is 
presented below. 
 
Jurisdictional Summary - Printed Materials 
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Poster, Brochure, or Fact 
Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Drainage Facility Operation 
and Maintenance 

7 
 

Hand Delivered or Mailed 

Landscape Maintenance 7 Hand Delivered or Mailed 
Roads, Streets, and 
Highways Operation and 
Maintenance 

7 Hand Delivered or Mailed 

Sidewalk, Plaza, and 
Fountain Maintenance and 
Cleaning BMP Fact sheet 

7 
 

Hand Delivered or Mailed 

Solid Waste Handling 7 Hand Delivered or Mailed 
Water and Sewer Utility 
Operation and Maintenance 

7 Hand Delivered or Mailed 

Building Maintenance and 
Repair  

7 
 

Hand Delivered or Mailed 

Landscape Maintenance (2) 7 Hand Delivered or Mailed 
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Minor Construction 7 Hand Delivered or Mailed 
Parking Lot Maintenance  7 

 
Hand Delivered or Mailed 

Spill Prevention and Control 7 Hand Delivered or Mailed 
Disposal of Wastewater 
Generated by Mobile 
Businesses & Outdoor 
Activities 

7 Hand Delivered or Mailed 

 
 
Total number of outreach 
materials distributed 
during the current 
reporting year 

 
 
84 

 

 
As in previous years, the City of Lake Forest completed education and outreach efforts toward 
contractors conducting maintenance activities for the City.  Designated BMP fact sheets were 
distributed and inspections were completed for the facilities and field programs.  A new BMP 
(Disposal of Wastewater Generated by Mobile Businesses & Outdoor Activities) was added to 
the City’s designated BMPs and was distributed to the appropriate contractors.  During 
inspection activities one-on-one educational discussions were completed and educational 
materials pertinent to the contractor's activities were distributed.  
 
Website 
 
The City of Lake Forest continues to maintain a website at www.ci.lake-forest.ca.us.  The 
website includes information on the stormdrain system urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
recycling program, solid wasted collection program, integrated pest management, 24-hour water 
pollution reporting, and emergency pollution/spill reporting.  Further, the City's website also 
includes electronic versions of environmental documents, educational news on water quality, 
electronic publications of the City's newsletter, The Leaflet, the City's Municipal Code, and a 
schedule of upcoming events.   
 
The City also maintains an electronic reporting and tracking system called GovPopulous.  The 
systems allows citizens/public to submit a request for service or a complaint 24 hours/day, and 
receive timely responses from the City.  The system also facilitates improved tracking and 
management of these requests for City staff.  
  
C-5.7   Environmental Performance Report  
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The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes: 
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• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports (see the Template EPR Form) are completed each year 
by the City from inspection forms for each inventoried municipal fixed facility, field program, 
and drainage facility.   Copies of the completed forms for the current reporting year are attached. 
 
Template EPR Form 
 
CITY OF 
ENVIRONMENTAL PERFORMANCE REPORT 
Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                                                Fixed Facility                          Field 
Program 
Program Name:  
Address (if applicable):  
Contact person/ title:  
Number of Employees:  
                                                                  No Previous or Current Problems Have Been 
Identified 
 
Information From Previous Reporting Period: From (Insert Month/Year) To (Insert 
Month/Year)    
Past Problems Identified on Previous EPR Form: 
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                                                                                                             Estimated                        
Actionable Issues                                                                 Start Date                   
Completion Date                                                                                                                   
 
 
 
 
 

  If the corrective actions as identified in the previous report have not been completed an 
explanation and new estimated start and completion dates are provided on a separate sheet. 
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Information From Current Reporting Period: From (Insert Month/Year) To (Insert 
Month/Year) 
How Many Inspections Have Occurred During the Reporting Period: 
Dates of Inspection(s): 
Current Problems/Issues Identified: 
 
 
 
                                                                                                              Estimated                      
Actionable Issues                                                                 Start Date                   
Completion Date                                                                                                                   
 
 
 
 
 
 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature:                                                                              
Date: 
EPR Report Form Name and Title (Printed below) 
 
 
C-5.8   Municipal Activities Program Modifications  
 
Modifications to the municipal facilities and programs include the following: 
 
The City modified 30 City-owned and maintained drinking fountains so that wastewater is 
redirected for onsite infiltration instead of draining to the MS4. 
 
The City added a new designated BMP to the Model Maintenance Procedures.  
 
The City has continued implementation of improvements to many of the City's medians 
including the addition of river rock ribbons and/or other setbacks between the landscaping and 
curb face.  The addition of the ribbons/setbacks reduces potential irrigation over spray and 
runoff, as well as providing increased safety for landscape maintenance activities. 
 
No program modifications are proposed for the Municipal Activities section of the City’s LIP at 
this time.  
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C-5.A   ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again presented below. 
 
C-5.A.1 Litter Control 
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
Others  
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected during the reporting period is as follows: 
 
Weight in Tons 
83,400 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
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Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 712 
Total Number of Catch Basins in City  1082 
Total Number of Catch Basins inspected 1082 
Total Number of Catch Basins Cleaned in City 983 
Percentage of Catch Basins Cleaned (%) 91% 
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Total Volume of Material/Debris Removed. 
(To convert cubic yards to tons: use 1.55 tons 
per cubic yards of material) 

14 Tons 

Method of Material/Debris Removal:   
Vacuum Truck 

1% 

Hand Crews 99% 
Others NA 
 
Status of BMP Implementation 
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Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance Staff 
- Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Conduct intermittent 
inspections 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Plug inlet during 
cleaning 

 
 

 
 

 
 

 

 
Source and Treatment 
Control - Clean catch 
basins at least annually - 
Other 

 
 

 

 
 

 

 
 

 

 
 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
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needed - Clean at 
pipeline gradient 
changes 
Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Other 

 
 

 
 

 
 

 

Treatment Control - 
Clean dissipaters as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Are there any dry weather sewer diversions in place 
No 
 
 
Did you evaluate the need for additional drainage facility sewer diversions for dry weather flows 
within your jurisdiction? 
No 
 
Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer 
(if available) 

Number Implemented Type of Analysis 

Total NA NA NA NA 
 
C-5.A.4 Catch Basin Stenciling  
 
Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-stenciled this 
reporting period 

318 29% 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
 

Type of Application(s) Used % Used 
Spray Paint 63% 
Curb Markers  
Heat Application 37% 
Adhesives  
Others  
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Phrase Used Yes/No 
No Dumping Drains to Ocean Yes 
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The following organizations were used to perform stenciling.  
 
Volunteer/ Other Organization Number of Catch Basins 

They Re-Stenciled During 
the Reporting Period 

Boy Scouts of America 200 
 
During this reporting period, the City continued re-stenciling catch basins and stormdrains 
throughout the city utilizing the new Thermoplast markers.  However, the Thermoplast markers 
were generally utilized for street drains within high-traffic area, while selected residential areas 
were marked using spray paint stencils.  City staff has implemented this re-stenciling program in 
coordination with volunteer groups such as the Boy Scouts of America and Soroptimist 
International.  Staff’s current assessment of the program indicates that there are additional 
outreach/educational benefits captured in training the volunteer groups and, in turn, the volunteer 
groups make a notable impression in the neighborhoods they complete work in.  It appears that 
the impressions made through City collaboration with the volunteer groups and neighborhood 
residents create personal investment in water quality/environmental issues which promotes 
positive behavior changes. 
 
C-5.A.5 Street Sweeping            
                                                                                                                                                                                   
Did you purchase new street sweeping equipment or establish new contracts for said services?
No 
 
 If yes, how did you consider pollutant removal effectiveness prior to the purchase of 
equipment or establishment of a new contract? 
 
 Considered 
Manufacturer Specifications NA 
Technical Documents NA 
Other NA 
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum 2 (Brush assisted) 
Brush assisted  
Regenerative Air  
Other Powered by Natural Gas 
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Sweeping Frequency                    Total Weight 
Collected For Fiscal 
Year (tons) 

Total Miles 
Sept (Miles) 

Completed once a week 792 385 each 
week 

 
 
How is the % determined? Determined 
Estimates  
Studies  
Others    Contractor 
 
 
Question Yes/No How Often By What Means 
 
Parking restrictions for street 
sweeping? 

  Municipal 
Code/Ordinance 
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

   
 

 
Are streets inspected for sweeper 
effectiveness? 

 Weekly Visual Monitoring & 
Log/Investigate Public 
Complaints 
 

 
C-5.A.6 Household Hazardous Waste Collection  
 
Question Yes/No How Many Times Per Year 
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days? 

 Once a year (see discussion 
below) 

 
If yes, please also fill out the table below categorizing your waste.  
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Category – Type of Waste Amount of Waste 
Collected (Pounds) 

Flammable & Poison - Flammable Solid/Liquid 0 
Flammable & Poison - Bulked Flammable Liquids 0 
Flammable & Poison - Oil-Based Paint 0 
Flammable & Poison - Poison (Excl aerosols) 0 
Flammable & Poison - Reactive & Explosive 0 
Acid - Inorganic Acid 0 
Acid - Organic Acid 0 
Base - Inorganic Acid 0 
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Base - Organic Acid 0 
Oxidizer - Neutral Oxidizer 0 
Oxidizer - Organic Peroxides 0 
Oxidizer - Oxidizing Acid 0 
Oxidizer - Oxidizing Base 0 
PCB Containing - PCB Containing Paint 0 
PCB Containing - Other PCB Waste 0 
Aerosol - Corrosive Aerosols 0 
Aerosol - Flammable Aerosols 0 
Aerosol - Poison Aerosols 0 
Reclaimable - Antifreeze 0 
Reclaimable - Car Batteries 0 
Reclaimable - Fluorescent Bulbs 0 
Reclaimable - Latex Paint 0 
Reclaimable - Motor Oil/Oil Products 0 
Reclaimable - Oil Filters 0 
Reclaimable - Mercury (Metallic) 0 
Other - Medical Waste 0 
Other - Household Batteries 0 
Other - Other 0 
Asbestos 0 
 
The City of Lake Forest typically holds a Household Hazardous Waste Roundup event each year.  
However, during this reporting period, the event had to rescheduled due to resource constraints.  
At this time, one event was already completed on August 4, 2007, with another event scheduled 
to be conducted before July 2008.  Therefore, two events will be reported for the 2007/2008 
reporting period. 
 
Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Grant 
Ends on 

Have you 
quantified the 
amount of oil 
collected as part 
of the grant? 

Motor 
Oil/Oil 
Products 
Collected 

Oil Filters Collected 

 
 

07/01/04 06/30/07  9,613 
Gallons 

Oil filters are collected 
and recycled, but they 
have not be quantified. 

 
C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.   Fertilizer Management 
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Question Yes/No Specify (if needed) 
Did a city personnel apply fertilizers in your 
jurisdiction? 

 
 

 

Did a contractor apply fertilizers in your   
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jurisdiction?  
Did a city personnel determine which type of 
fertilizer to use? 

 
 

 

Did a contractor determine which type of 
fertilizer to use? 

 
 

 

Did a city personnel determine the fertilizer 
application rates? 

 
 

City staff and contractor staff 
both determine application rates. 

Did a contractor determine the fertilizer 
application rates? 

 
 

 

Did a city personnel determine the timing of 
fertilizer applications? 

 
 

 

Did a contractor determine the timing of 
fertilizer applications? 

 
 

 

Did a city personnel determine the application 
methods of fertilizers? 

 
 

 

Did a contractor determine the application 
methods of fertilizers? 

 
 

 

Did a city personnel store the fertilizers?  
 

 

Did a contractor store the fertilizers?  
 

 

Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

 

Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

Once a year 

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

Prior to application 

If Yes, How is calibration done? (Please specify)  
 

Setting on bag 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 
 

 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

 
 

Sweep up as much as possible 
and blow the remainder into 
landscaping. 

 
Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

 

 
196.6 acres 
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Brand Name Nitrogen Phosphorus Potassium Total Amount 
Applied (lbs) 

NitroKing 21 0 0 30,500 
Turf Royale 21 7 14 30,500 
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B. Pesticide Management 
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Question Yes/No Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)  Field Inspection 
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?  Red fire ants 
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   
Do you monitor Insects/Mites: Others? (Specify)   
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   
Do you monitor Diseases: Other? (Specify)   
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

  

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative 
Extension? 

  

Do you identify pests from Internet?   
Do you identify pests from Pest Control 
Advisor? 

  

Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)   
Did a city personnel apply insecticides/miticides 
in your jurisdiction? 

  

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

  

Did a city personnel apply herbicides in your 
jurisdiction? 

  

Did a contractor apply herbicides in your 
jurisdiction? 
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Did a city personnel apply fungicides in your 
jurisdiction? 

  

Did a contractor apply fungicides in your 
jurisdiction? 

  

Did a city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

 None. 
Contracted out. 

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

 Two Qualified Applicator Licenses 
and One Applicator’s Certificate – 
Landscape Inspector, Public Works 
Supervisor 

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide safety? 

 Two Qualified Applicator Licenses 
and One Applicator’s Certificate – 
Landscape Inspector, Public Works 
Supervisor 

Do you calibrate the equipment used for the 
application of pesticides? 

 Contractor calibrates. 

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 Each application and one to five 
times a year using a computer. 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 Test application on small area, 
setting on sprayer/spreader. 

Do you have written procedures in place to deal 
with pesticide spills? 

  

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

  

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 

  

Do you typically clean up small spills of 
pesticides by Sweeping? 

  

Do you typically clean up small spills of 
pesticides by Washing? 

  

With the left over pesticide from an application, 
do you store for the next job? 

 Stored by contractor. 

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 
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With the left over pesticide from an application, 
do you ... (Please specify). 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

 Contractor's facility. 

The location where you clean vehicles used to 
transport pesticides is at your own facility. 

  

The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

  

The location where you clean vehicles used to 
transport pesticides is at the application site. 

  

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

 Contractor's facility. 

When pesticides land of-target (i.e. on sidewalks 
and streets), you sweep/blow. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you wash. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

  

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 15 acres 

How many acres of insecticides/miticides were 
applied? 

 0 acres 

How many acres of herbicides were applied?  7 acres 
How many acres of fungicides were applied?  0 acres 
How many acres of molluscides (i.e. snail baits) 
were applied? 

 0 acres 

 
The table below lists the types and quantities of herbicides/pesticides that were applied in the 
City of Lake Forest during the last reporting period.   
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     Category of 
Pesticide 

Brand Name EPA Registration 
Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

Roundup 348-04-001 41 26 Gal.    X 
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Trimec 2217-517 41.5 2 Gal. X    

Fusilade 100-1084 24.5 3 Gal.   X  

 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

  

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

  

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

  

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

  

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

  

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

  

An alternative to pesticides was used: Weeds - 
Fabric for suppression 

  

An alternative to pesticides was used: Weeds - 
Adjust mowing height 

  

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

  

An alternative to pesticides was used: Weeds - 
Flaming 

  

An alternative to pesticides was used: Weeds - 
Landscape design 

  

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

  

An alternative to pesticides was used: Diseases 
- Irrigation 

  

An alternative to pesticides was used: Diseases 
- Plant selection 

  

An alternative to pesticides was used: Diseases 
- Pruning 
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An alternative to pesticides was used: Diseases 
- Fertilization 

  

An alternative to pesticides was used: Diseases 
- Landscape design 

  

An alternative to pesticides was used: Diseases 
- Other (Please specify) 

  

An alternative to pesticides was used: Insects - 
Biological control 

  

An alternative to pesticides was used: Insects - 
Plant selection 

  

An alternative to pesticides was used: Insects - 
Pruning 

  

An alternative to pesticides was used: Insects - 
Physical Removal 

  

An alternative to pesticides was used: Insects - 
Landscape Design 

  

An alternative to pesticides was used: Insects - 
Other (Please specify) 

  

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Darren Have, Ph.D., UC 
Cooperative Extension (714) 708-
1613 
Paul Webb, PCA #02023         
(714) 870-6352 
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permits set a high expectation for 
the performance of the public education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section A-6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section A-6.3) 
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also supplements 
the countywide campaign at a local level to address City specific issues and target 
constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following: 
 
Public Education Material Distribution 
 
The City made educational materials available to its residents at the following public 
facilities:  City Hall reception, City Hall public counter, two public libraries, direct 
mailers, billing inserts, public events, kiosks in public parks. 
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Available Materials 
BROCHURES- ENGLISH 
The Ocean Begins at Your Front Door  
Do You Know Where The Water in Your Storm Drain Goes?  
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Material 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
Water Quality Guidelines for Horse & Livestock Management 
Guidelines for Landscape and Gardening 
Guidelines for Pet Care Activities 
Pool Maintenance 
Water Quality Guidelines for Projects Using Concrete & Mortar 
Water Quality Guidelines for Carpet Cleaning 
Water Quality Guidelines for Carwash Fundraising 
Water Quality Guidelines for Mobile Detailing 
Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  
Sewage Spill Reference Guide 
 
BROCHURES- SPANISH 
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
 
POSTERS 
BMP Poster for Food/Restaurant Industry 
BMP Poster for Auto Repair Industry 
BMP Poster for Gas Station Operation 
 
OTHER 
Construction Runoff Guidance Manual 
Project Pollution Prevention Pencils 
Project Pollution Prevention Magnets 
Project Pollution Prevention Duck, bath 
Project Pollution Prevention Duck, keychain 
Project Pollution Prevention Earth, stress ball 
Project Pollution Prevention Bags, dog walk  
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Employee Training and Outreach
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
 
Placed information on the City's internal web site 
Provided in-house training sessions regarding the water quality program 
Provided one-on-one training in the field 
Provided information resources for water quality issues 
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
 
Distributed BMP fact sheets and Construction Runoff Guidance Manual  with permits  
Distributed BMP fact sheets and Construction Runoff Guidance Manual at construction 
sites 
Provided one-on-one information during contact at the public counter 
Provided one-on-one onsite education to promote effectiveness  
 
Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
 
Distributed BMP information to owners and operators during inspections  
Provided information with applications for permits 
Provided one-on-one education during inspection activities 
Provided one-on-one education at the public counter   
 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
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Mailed or delivered published educational materials  
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0035568



 
SECTION C-6, Public Education 

 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
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 Outreach Initiatives 
 
Hosted information/activity booth at the 2007 Children’s Water Education Festival 
 
Hosted/presented for 2007 Earth Day/Arbor Day celebration 
 
Sponsored and hosted a cleanup site and informational/activity booth for the 11th Annual 
Inner Coastal & Watershed Cleanup Day  
 
Sponsored El Toro Water District open house water education/conservation event 
including outreach, education, & promotional materials 
 
Published water quality articles related to priority water quality issues in the City’s 
newsletter, The Leaflet. The Leaflet is distributed to all mailing addresses within the City 
on a bi-monthly basis. 
 
Provided pollution prevention promotional materials such as: pencils, ducks, key chains, 
hats, t-shirts, magnets, lunch boxes, stickers, crayons, coloring books, stress balls, etc. 
 
Utilized interactive watershed models (EnviroScape)  
 
Published and distributed educational materials via direct mailings and billing inserts  
 
Participated in community events hosting/distributing educational information and 
promotional materials. 
 
 
Collaborated with the City’s solid waste disposal franchisee to display water quality 
placards on the side of the vehicles used within the City.    
 
Published information about urban runoff and stormwater pollution issues on the City’s 
website 
  
Advertised on outdoor furniture (kiosks etc.) using stormwater pollution prevention 
artwork such as: 
 
Fish Eye – Stormdrains Leads Straight to the Ocean ad 
Overwatering Ad 
Cigarette Ad 
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Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 
 
Formed partnerships with agencies to help distribute information through means 
such as billing inserts 
Formed partnerships with agencies to conduct joint outreach 
Formed partnerships to identify pollution and contact the City and/or the 24-Hour 
Pollution Hotline for expedited pollution response and enforcement  
   

 
C-6.4  Public Participation (LIP Section A-6.4) 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
 

Public Participation 
Encouraging Behavior Change - Through the public education program, residents 
have been asked to make adjustments to their activities to reduce the impact to the 
storm drains and water quality.   
 
Asking for Feedback -The City has provided opportunities for residents to ask 
questions and give comments about the stormwater program.  City newsletters and 
the website have included contact information for people to communicate with 
municipal staff.  The City also provides the GovPopulous system on its website to 
enable citizens to report problems, request services and receive responses 
24- hours/day.  Furthermore, the City completed an independent public survey. 
 
Participating in Outreach Events – Participation in outreach events allows for a two-
way communication with the public. It is an excellent opportunity to not only 
disseminate stormwater public education information and materials but also allows 
the public to respond with question, comments and/or concerns.  
  

 
C-6.5 Program Effectiveness Assessment (LIP Section A-5.6) 
 
Through its own public education effort, the City made the following number of 
impressions during the reporting period:  
261,560 
 
C-6.6 Public Education Modifications 
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SECTION C-7, New Development/Redevelopment 

C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997, the City of Lake Forest certified to the Santa Ana and San Diego Regional Boards 
that it was implementing the new development and redevelopment water quality requirements 
developed with the Principal Permittee and other Permittees as Appendix G of the 1993 DAMP. 
Since that time all new development and redevelopment in the City has occurred in conformance 
with Appendix G resulting in BMPs being implemented for water quality improvement in many 
projects. 
  
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects.  The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
C-7.2  Organization Structure (LIP Section A-7.2) 
 
The City of Lake Forest identified which Departments were responsible for the implementation 
of this stormwater program element through the submittal of an Internal Implementation Chart 
and Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, modifications were made to the Organization Chart.  The modified 
chart is included in Attachment A to this report.  
 
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
During this reporting period, the City did not identify any General Plan elements that needed to 
be revised. 
 
 C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
As described in the City’s LIP, the City utilizes a City-customized CEQA checklist during the 
project environmental review process.   
 
During this reporting period, the City did not identify any needed revisions to the CEQA 
checklist.   
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C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 
 
C-7.5.1 Conditions of Approval 
 
No changes were made to the City’s development requirements during this reporting period.     
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
During the last reporting period, the City completed a comprehensive redraft of the WQMP 
template in order to improve usability and access to informational resources.  During this 
reporting period, feedback indicates that  the new template/user guide is very well received.  
While feedback suggests that the redrafted WQMP is a significantly improved template and tool 
that guides users step by step, common deficiencies found during WQMP review indicates very 
similar issues as previous reporting periods.  Further     
   
To assist applicant in preparing WQMPs, the City has made the following additional materials 
available at the public counter and/or via its website:  
 
Development Services Department Environmental Information Form 
Water Quality Management Plan (WQMP) Template/User Guide including: 
 

- project prioritization 
- watershed references 
- ESA/ASBS maps 
- TMDL references 
- 303(d) references 
- BMP references 
- operations & maintenance references 

  
During this reporting period the City received 13 Preliminary and 10 Final WQMPs for review 
and approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 13 0 
Final WQMP 10 10 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
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In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 
1 The WQMPs are incomplete/do not include all items as required in the template. 
2 Identifying the project as a Priority Project. 
3 Inclusion of a complete inspection & Maintenance frequency matrix. 
 
A table summarizing WQMP submittals and review, is provided as Attachment C to this report. 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City provides each grading permit applicant with a 
copy of the Orange County Stormwater Program Construction Runoff Guidance Manual.  The 
City also performs a review of the submitted plans, provides plan check comments and notes as 
needed, and attaches/requires standard notes on the plans and specifications prior to issuance of a 
permit.  
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board; and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities; the City requires the applicant to 
submit a copy of their NOI and verify completions of a SWPPP prior to issuance of a grading 
permit.  Further, the City provides each grading permit applicant with a copy of the Orange 
County Stormwater Program Construction Runoff Guidance Manual.  The City also performs a 
review of the submitted plans, provides plan check comments and notes as needed, and attaches 
standard notes on the plans and specifications prior to issuance of a permit.  
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
   
During the reporting period, no changes were made to the newly redrafted WQMP 
Template/User Guide.   
 
C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 10 10 0 10 
Self Certification 5 5 0 15 
Other 0 0 0 0 
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Of those project-specific WQMPs that were verified, the City found that the developers were 
compliant and no further action was necessary.  
 
C-7.8 Training and Outreach (LIP Section A-7.8) 
 
City staff having implementation responsibility related to new development and redevelopment 
received the following training during this reporting period. 
 
Title of Workshop or 
Training Module 

Training 
Sponsored or 
Conducted 
By 

Date of 
Training 

Attendee 
Name 

Attendee Department 

NA NA NA NA NA 
 
Additionally, the City has conducted special education or outreach activities for developers, 
engineers/architects, and construction/general contractors to promote awareness of stormwater 
quality issues and requirements.  The education or outreach activities conducted and the number 
of attendees or number distributed are shown in the table below. 
 

Name or Title – Education/Outreach 
Activity 

Number of Attendees Number of Education 
Materials Distributed 

Disseminate brochures/educational 
materials 

 154 

One-on-One education during inspection 
activities 

 240 

 
C-7.9 New Development/Redevelopment Program Modifications 
 
No modifications are proposed for the City’s New Development/Redevelopment Program at this 
time.   
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C-8.0 Construction  
 
C-8.1 Introduction (LIP Section A-8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities.  
 
C-8.1.1 Overall Program Management 
 
Through the submittal of an Internal Implementation chart and Organization Chart (LIP 
Table A 2-2 and Exhibit A-2, respectively), the City of Lake Forest identified which 
Departments were responsible for the implementation of this stormwater program 
element. 
 
During the reporting period, modifications were made to the Organization chart.  The 
modified chart is included as revised LIP pages in Attachment A to this report.  
  
C-8.2    Inventory of Construction Sites (LIP Section A-8.2) 
 
The City has developed a watershed based inventory of the identified construction sites 
within the City’s jurisdiction.  Summaries of the construction inventory are provided 
below.   
 
Watershed Summary: 
Watershed Private Projects Public Projects 

for Santa Ana 
Region 

Public 
Projects for 
San Diego 
Region 

Total for all categories for 
current reporting year 

Total 9 0 0 9 
 
During this reporting period, there was a decrease in active construction site observed in 
the inventory for construction projects compared to the previous reporting period.    
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the PEA Report submittal.  The updated inventory is included in 
Attachment B to this report.  
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C-8.3 Prioritization of Construction Sites (LIP Section A-8.3) 
 
The City of Lake Forest prioritized the construction sites as high, medium or low based 
on their respective threat to water quality.  Summaries of the prioritizations are provided 
below.   
 
Jurisdictional Summary 
Construction Site Prioritizations Total Public Project 

Sites 
Total Private Project Sites 

- Mandatory high priority sites 0 0 
- Sites subject to General Construction 
Permit 

0 9 

- Sites with a high potential for or history 
of non-stormwater discharges 

0 0 

- Site tributary to and within 500 feet of 
an ASBS 

0 0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 0 

- Sites within, directly adjacent to or 
discharging directly to an ESA 

0 0 

Number of mandatory high priority sites 0 0 
Number of medium priority sites 0 9 
Number of low priority sites 0 0 
Total Number of Sites 0 9 
 
 
Watershed Summary 
Watershed Number of 

High 
Priority 
Sites 

Number 
of 
Medium 
Priority 
Sites 

Number 
of Low 
Priority 
Sites 

Total Number of Sites 

Aliso Creek Watershed 0 7 0 7 
San Diego Creek Watershed 0 2 0 2 
Total 0 9 0 9 
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the PEA Report submittal.  The updated inventory is included in 
Attachment B to this report.  
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C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 
BMP fact sheets have been developed and included as a part of the construction program.  
The fact sheets include a description of specific BMPs for common construction activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based construction fact sheets that were 
developed are fact sheets from the 2003 edition of the California Stormwater Quality 
Association Stormwater Best Management Practice Handbook - Construction and are 
included as an attachment to the City’s LIP. 
 
During this reporting period, no changes were made to the BMP Fact Sheets.  
 
C-8.5    Documentation Requirements (LIP Section A-8.5) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section A-8.6) 
 
At a minimum, the City of Lake Forest inspected the construction sites at the frequency 
determined by the priority ranking assigned to each facility as identified in the LIP.  More 
often, construction sites are inspected on a much more frequent basis.  The inspections 
generally include a review of BMP implementation through erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices 
on a site and evidence of past or present unauthorized non-stormwater discharges.   

DAMP Appendix C-8 
 

 

0035579



 
SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-4 November 15, 2007 

The City of Lake Forest inspects all construction sites at the frequencies stated in the 
table below from the City’s LIP. 
 

Table 8-9 
Inspection Frequency of Construction Projects Based on Construction Site Priority 

Rainy Season 
(October 1 - April 30) Construction Site 

Priority Projects within the 
jurisdiction of the 

Santa Ana RWQCB 

Projects within the 
jurisdiction of the San 

Diego RWQCB 

Dry Season 
(May 1 - September 30) 

HIGH Once per month Once per week * As needed 

MEDIUM Twice during the season As needed 

LOW Once during the season Twice during the season As needed 

 
* OR 

Monthly for any site that the responsible Permittee certifies in a written statement to the SDRWQCB all of 
the following (certified statements may be submitted to the SDRWQCB at any time for one or more sites): 
 
i. Permittee has record of construction site’s Waste Discharge Identification Number (WDID#) 

documenting construction site’s coverage under the statewide General Construction Permit; and 
ii. Permittee has reviewed the constructions site’s Storm Water Pollution Prevention Plan (SWPPP); and 
iii. Permittee finds SWPPP to be in compliance with all local ordinances, permits, and plans; and 
iv. Permittee finds that the SWPPP is being properly implemented on site. 
 
 
In addition, if there is evidence of non-compliance, the City re-inspects the site once a 
month, at a minimum, in order to ensure that they are brought back into compliance.  
After they are in compliance the site is inspected once every four months for the next 
calendar year. 
 
The number of required inspections completed during the current reporting year is 
presented below.   
 
Jurisdictional Summary 

Facility Category Number of Sites Inspected During the  Reporting 
Period 

 High Med Low 
Private Projects 0 9 0 
Public Projects-Santa Ana Region 0 0 0 
Public Projects-San Diego Region 0 0 0 
Total  0 9 

 
0 

 
The number of non-compliant sites identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
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Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-inspections 
 Due to Non-Compliance 

Total 9 9 
 
During this reporting period, nine private construction projects were found to be out of 
compliance during inspection activities.  All non-compliant site are re-inspected once a 
week.  Enforcement consisted of verbal and written warnings of non-compliance and 
pending  issuance of stop work orders, and/or Notices of Violation.  Re-inspections of 
construction sites indicated that the responsible party resolved the identified problems 
and were in compliance.  
 
Enforcement 
 
The City of Lake Forest’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s Municipal Code and the countywide 
accompanying Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement 
mechanisms available are summarized in this section and detailed in the City’s LIP and 
Municipal Code. 
 
Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.  As provided in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period.  
 
 Watershed Summary 
 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Violation 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Total 0 9 0 0 0 
 
C-8.7    Training and Outreach (LIP Section A-8.7) 
 
Training 
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The City of Lake Forest conducted and/or participated in Principal Permittee sponsored 
training to assist responsible municipal staff in understanding the Construction Program.  
The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Public Works, 
Development Services 

Water Quality, 
Building, Code 
Enforcement 

Construction Site 
Inspection – Santa 
Ana Region 

10/04/06 7 

Public Works, 
Development Services 

Water Quality, 
Building, Code 
Enforcement 

Construction Site 
Inspection – San 
Diego Region 

10/23/06 5 

 
Training Conducted by City Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Public Works, 
Development Services 

Water Quality, 
Building,  

Construction 
Inspection 

10/04/06 3 

Public Works, 
Development Services 

Water Quality, 
Building, Code 
Enforcement 

NPDES/Water 
Quality Program 

02/14/07 11 

Public Works, 
Development Services 

Water Quality, 
Building, Code 
Enforcement 

Construction Site 
Inspection 

02/14/07 11 

Public Works Water Quality Enforcement 
Consistency 
Refresher 

10/17/06 3 

 
As indicated above the City of Lake Forest conducted/participated in six training sessions 
during the current reporting year.  These training sessions reached a total of 13 municipal 
staff.     
 
C-8.8 Construction Program Modifications 
 

DAMP Appendix C-8 
 

As the last step in the program effectiveness assessment, the City of Lake Forest and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable.  Based upon the above, no program modifications appear to be warranted at 
this time. 
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SECTION C-9, Existing Development   
 
 
 
C-9.0 Existing Development 
 
C-9.1 Introduction  
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2  Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
The City of Lake Forest identified which Departments were responsible for the implementation 
of this stormwater program element through the submittal of an Internal Implementation chart 
and Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, modifications were made to the Organization chart.  The modified 
chart is included as revised LIP pages in Attachment A to this report.  
  
C-9.2.2    Inventory  
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 
 

Number of Industrial 
Facilities - Without 
General Industrial 
Permits 

Number of Industrial 
Facilities With 
General Industrial 
Permits 

9 0 9 
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During this reporting period, the industrial inventory was updated to reflect that three facilities 
are no longer in business and one, a water district distribution facility, remains with a no-
exposure certification and self-inspection program with the State.  At the time of report 
production, City staff was also notified by SDRWQCB staff of a previously unknown facility 
that is permitted through the General Industrial Permit.  This facility has been added to the 
industrial inventory.  Not including the water distribution facility with a no exposure 
certification, there are a total of eight industrial facilities that require inspection. 
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Watershed Summary  
Watershed Number of Industrial 

Facilities in J-Aliso 
Creek Watershed  

Number of Industrial 
Facilities in F-San 
Diego Creek 
Watershed 

Total 9 6 3 
 
The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the PEA Report submittal.  The inventory includes relevant information on ownership, 
SIC and/or NAICS codes, General Industrial Permit WDID# (if any), location, etc. The updated 
inventory is included as Attachment B to this report. 
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.  
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of Facilities 
Mandatory high priority facilities  
- Facilities subject to General 
Industrial Permit 

9 

- Section 313 Title III Sara 0 
- Facilities with a high potential for or 
history of non-stormwater discharges 

0 

- Facilities tributary to and within 500 
feet of ASBS 

0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 

- Facilities within, directly adjacent to 
or discharging directly to an ESA 

0 

- Number of mandatory high priority 
facilities 

8 

- Number of "other" high priority 
facilities 

0 

- Number of medium priority facilities 0 
- Number of low priority facilities 1 
Total Number Of Facilities 9 
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Watershed Summary – Industrial Facility Prioritizations  
 
Watershed 

Number of 
high 
priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low priority 
facilities 

Total 
Number of 
Facilities 

J-Aliso Creek 5 0 0 5 
F-San Diego Creek 3 0 0 3 
Total Number of facilities 8 0 0 8 

 
 
As previously mentioned, during this reporting period, the industrial inventory was updated to 
reflect that three facilities are no longer in business, as well as one new facility identified by 
SDRWQCB staff. 
 
The industrial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the PEA Report submittal (see Section C-9.2.2).   
 
C-9.2.4    Monitoring    
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 
Total Number of Industrial 
Facilities  

Number of Facilities that Conducted Water 
Quality Monitoring During the Reporting 
Period 

9 2 
 
As in prior years, during this reporting period, some of the facilities did not collect samples 
because the facility was not operating during any rain events.  During the inspections, the facility 
staff was encouraged to attempt to collect data to submit to the SARWQCB/SDRWQCB even if 
rain events do not occur during working hours.     
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
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C-9.2.6    Inspections 
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The City inspected all of the high priority 
industrial sites once by November 15, 2003.  Subsequently, the City inspects the high priority 
industrial sites annually.  The inspections generally include a review of the material and waste 
handling practices, BMP implementation and evidence of past or present unauthorized non-
stormwater discharges.   
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the  Reporting 
Period Total Number of Facilities 
High Med Low 

8 8 0 0 
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
 
Watershed Number of 

Facilities Out of 
Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

Total 0 0 
 
 The number of compliant facilities remained consistent with the previous reporting period.  The 
newly identified industrial facility will be inspected during the next reporting period. 
  
The industrial inspection information and database is updated on an ongoing basis and provided 
to the Regional Boards as a part of the PEA Report submittal.  The updated inspection inventory 
is included in Attachment B to this report. 
 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.   
 
Based on the results of the inspections conducted, a summary of the status of the BMP 
implementation is provided below. 
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Watershed Summary 

Watershed 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With  
No BMPs  

Total 0 8 0 
 
In general, all industrial facilities have opportunities to complete improvements to their facility 
and/or stormwater program.  During each inspection, the inspector notes any deficiencies and 
areas that could be improved to eliminate or diminish BMP week points or potential threats to 
water quality.  Most often, as was the case during this reporting period, inspections of the 
industrial facilities within the City’s jurisdiction indicate that no significant deficiencies or 
violations were present.  Inspection activities typically reveal that facilities have BMPs deployed 
and are knowledgeable of their facility’s stormwater program.  During inspection activities, 
inspectors most often provided suggestions to promote improved effectiveness and application of 
BMPs.  No sites were found to be a significant threat to human health or the environment.   
 
C-9.2.8    Enforcement   
 
The City’s Authorized Inspectors undertake enforcement activities according to the City’s 
Stormwater Quality Management Ordinance and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Violation 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Total 0 0 0 0 0 
 
C-9.2.9    Reporting  
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notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken.  No industrial facilities were found to pose a 
significant threat to human health or the environment. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
C-9.3  Commercial Program (LIP Section A-9.2) 
 
C-9.3.1    Organization Chart 
 
The City of Lake Forest identified which Department was responsible for the implementation of 
this stormwater program element through the submittal of an Internal Implementation chart and 
Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, some changes were made to the Organization chart.  The revised 
chart is included as revised LIP pages in Attachment A to this report.  
  
C-9.3.2    Inventory  
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the commercial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
Commercial Site/Source Sites in J-Aliso 

Creek 
Watershed 

Sites in F-San 
Diego 
Watershed 

Total Number 
of Sites  

Total - Automobile mechanical repair, 
maintenance, fueling, or cleaning 

31 40 71 

Total - Airplane mechanical repair, 
maintenance, fueling, or cleaning 

0 0 0 

Total - Boat mechanical repair, 
maintenance, fueling, or cleaning 

0 0 0 

Total - Equipment repair, maintenance, 
fueling, or cleaning 

6 9 15 

Total - Automobile and other vehicle 
body repair or painting 

6 7 13 
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Total - Mobile automobile/other vehicle 
washing 

4 5 9 

Total - Automobile (or other vehicle) 
parking lots and storage facilities 

5 11 16 

Total - Retail or wholesale fueling 5 10 15 
Total - Pest control services 0 1 1 
Total - Eating or drinking establishments  64 203 267 
Total - Mobile carpet, drape or furniture 
cleaning 

0 2 2 

Total - Cement mixing or cutting 0 2 2 
Total - Mobile high pressure or steam 
cleaning 

0 0 0 

Total - Masonry 3 2 5 
Total - Painting and coating 0 7 7 
Total - Botanical or zoological gardens 
and exhibits 

0 0 0 

Total - Landscaping (and hardscape 
installations) 

2 9 11 

Total - Nurseries and greenhouses 3 3 6 
Total - Golf courses, parks and other 
recreational areas/facilities 

1 0 1 

Total - Cemeteries 0 2 2 
Total - Pool and fountain cleaning 1 2 3 
Total - Marinas 0 0 0 
Total - Port-a-Potty servicing 0 0 0 
Total - Other sites determined to be 
significant contributors 

26 39 65 

Total - Sites tributary to 303(d) water 
body for pollutant generated on site 

0 0 0 

Total - Sites within/directly adjacent or 
discharging directly to ESA 

0 0 0 

Total - Site tributary to and within 500 
feet of ASBS 

0 0 0 

Total for all categories  157 354 511 
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During this reporting year, the total number of inventoried facilities remained  relatively 
consistent with the prior reporting period.  However, the number of facilities within many of the 
specific site/source classifications have changed.  As with prior reporting periods, there were 
several reasons for the changes in the number of facilities.  First, an inventory of businesses is 
compiled and updated on a continual basis.  Inventories were updated during this reporting 
period with the most current data available to staff.  These data updates capture changes such as: 
facilities that are no longer in business; new businesses; facilities that still exist, but their 
classifications change; and businesses that move locations, but still remain within the City.  
Furthermore, other site/source numbers have fluctuated due to continued inventory data 
validation and reclassification.     
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The commercial inventory is updated on a continuing basis and provided to the Regional Boards 
as a part of the PEA Report submittal.  The most current inventory is included within Attachment 
B of this report.   
  
C-9.3.3    Prioritizations 
 
For the commercial facilities located within the San Diego Creek Watershed, the City prioritized 
the commercial sites as high, medium or low based on their respective threat to water quality.  
 
For the commercial facilities located within the Aliso Creek Watershed, the City maintains an 
inventory of high threat commercial sites.  
 
A summary of the facilities by watershed is provided below.  
 
Jurisdictional and Watershed Summary 
Commercial Facility 
Prioritizations 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low 
priority 
facilities 

Total 
Number of 
Facilities 

J-Aliso Creek Watershed 157 NA NA 157 
F-San Diego Creek Watershed 11 110 233 354 
Total Number of facilities 168 

 
110 
 

233 
 

511 
 

 
As previously mentioned, during this reporting year, the total number of inventoried facilities 
remained consistent with the prior reporting period.  However, the number of facilities within 
many of the specific site/source classifications have changed.   
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
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C-9.3.5    Inspections 
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.   All high 
priority commercial sites/activities are inspected once during the permit cycle.  Medium and low 
priority sites are inspected on an as needed basis.  The number of inspections completed is 
presented below. 
 
The updated commercial inspection inventory is included as Attachment B to this report.  
 
Jurisdictional Summary 

Number of Sites /Sources 
Inspected 

Commercial 
Site/Source 

High Med Low 

Total 
Number  

% Completed at Time 
of this Report for 
Current Permit Cycle 

Automobile 
mechanical repair, 
maintenance, fueling 
or cleaning 

29 11 28 71 96% 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 NA 

Boat mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 NA 

Equipment repair, 
maintenance, fueling, 
or cleaning 

6 3 4 15 87% 

Automobile and other 
vehicle body repair or 
painting 

6 5 2 13 100% 

Mobile automobile or 
other vehicle washing 

4 3 2 9 100% 

 
Automobile (or other 
vehicle) parking lots 
and storage facilities 

5 8 1 16  
88% 

Retail or wholesale 
fueling 

5 3 7 15 100% 

Pest control services 0 1 0 1 100% 
Eating or drinking 
establishments  

64 51 152 267 100% 
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Mobile carpet, drape 
or furniture cleaning 

0 1 1 2 100% 

Cement mixing or 
cutting 

0 1 1 2 100% 

Mobile high pressure 
or steam cleaning 

0 0 0 0 NA 

Masonry 3 1 1 5 100% 
Painting and coating 0 2 2 7 57% 
Botanical or 
zoological gardens and 
exhibits 

0 0 0 0 NA 

Landscaping (and 
hardscape 
installations) 

2 3 4 11 82% 

Nurseries and 
greenhouses 

3 2 1 6 100% 

Golf courses, parks 
and other recreational 
areas/facilities 

1 0 0 1 100% 

Cemeteries 0 1 1 2 100% 
Pool and fountain 
cleaning 

1 2 0 3 100% 

Marinas 0 0 0 0 NA 
Port-a-Potty servicing 0 0 0 0 NA 
Other sites determined 
to be significant 
contributors 

26 12 27 65 100% 

Sites tributary to 
303(d) water body for 
pollutant generated on 
site 

0 0 0 0 NA 

Sites within/directly 
adjacent or 
discharging directly to 
ESA 

0 0 0 0 NA 

 
 
Site tributary to and 
within 500 feet of 
ASBS 

 
 
0 

 
 
0 

 
 
0 

 
 
0 

 
 
NA 

others 0 0 0 0 NA 
Total for all 
Categories 

155 
 

110 
 

234 
 

511 
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During this reporting period, some facilities were identified through field canvassing and 
inspection or through compilation and evaluation of the most current facility data available.  
These facilities were added to the existing commercial facilities inventory for the water quality 
program.  Likewise some facilities were identified as no longer in business, moved, or 
reclassified based upon inspection findings. 
 
The number of non-compliant facilities identified during inspection is presented below along 
with information on follow-up inspections and enforcement actions conducted.  
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
61 61 

 
All facilities that are identified to be out of compliance are re-inspected to verify the compliance 
was achieved.  In most instances, the responsible party was advised that minor non-structural 
changes would be needed in order to attain compliance.  In some instances, violators were issued 
Notices of Violations or other enforcement for violations of the Municipal Code. 
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

Total 10 65 0 
 
During this reporting period 65 facilities were identified with partially implemented BMPs.  In 
most instances, deficiencies are identified and discussed with the facility staff to develop a 
resolution; however, in some instances, significant violations are observed and a Notice of 
Violation or other enforcement is issued, as warranted.  In two instances, an Administrative 
Compliance Order was issued to facilities in conjunction with joint inspection and enforcement 
actions with the County.  Following the inspections, a review of the inspection and any 
deficiencies is conducted and a re-inspection is scheduled to confirm compliance with the 
Municipal Code and that the deficiencies were corrected.  
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The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors present and 
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the results of the inspection.  The updated inspection inventory is included in Attachment B to 
this report.  
 
C-9.3.7    Enforcement  
 
The City’s Authorized Inspectors undertake enforcement activities according to the City’s 
adopted Stormwater Quality Management Ordinance and in general accordance with the 
countywide Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP and Municipal Code. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.  As provided in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Authorized Inspectors ensure that violations of a similar nature 
are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Violation 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Total 1 26 2 0 0 
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides verbal or e-mail notification to the Regional Board within 24 hours.  Following verbal 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 
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C-9.3.9    Training and Outreach 
 
Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  However, during this reporting period, the county-wide training 
program was undergoing comprehensive revisions.  City staff participated in the training 
program revisions through various meetings and completions of County-provided surveys. Since 
training program under comprehensive revision, the available training during this reporting 
period was very limited. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Training Modules and Training 
Dates 

Department Department 
Subcategory 

Number of Attendees

Inspection - Cal EPA Criminal 
Investigation – 09/14/06 

Public 
Works/Develop
ment Services 

Water 
Quality/Code 
Enforcement 

4 

Inspection – Industrial Site 
Inspections & Dry Weather 
Monitoring – 04/19/07 

Public Works Water Quality 2 

Total 6 
 

 
Training Conducted by City for City Personnel 
Department / 
Department Subcategory 

Training 
Module 

Training 
Dates 

Number of Attendees 

Public Works Enforcement 
Consistency 
Refresher 

10/17/06 3 

Public Works/Development Srvs NPDES/Water 
Quality 
Program 

02/14/07 11 

Public Works Water Quality 
Sampling/ 
Chain-of-
Custody 

05/24/07 4 

Total 18 
 

 
As indicated above, the City conducted/participated in five training sessions during the current 
reporting period.  These training sessions reached a total of 12 municipal staff.   
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SECTION C-9, Existing Development   
 
 
Other training opportunities that the City participated in include the following:  
 
Title of 
workshop or 
Training 

Date 
Attended 

Sponsoring 
Organizations 

Staff 
Participated 
by Providing a 
Presentation 

Name Department 

Utilities 
Coordination 
Jurisdiction 
BMP 
Implementation 

10/06/06 City of Lake 
Forest 

 Devin Slaven Public Works 

Utilities 
Coordination 
Jurisdiction 
BMP 
Implementation 

03/07/07 City of Lake 
Forest 

 Devin Slaven Public Works 

Utilities 
Coordination 
Jurisdiction 
BMP 
Implementation 

06/06//07 City of Lake 
Forest 

 Devin Slaven Public Works 

 
Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as  
mailings, holding outreach meetings, development and distribution of brochures, posters, fact 
sheets, posting information on the City’s webpage (or linking to the County’s webpage) , etc.   A 
summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Posters, Brochures, Mailers, Door 
Hangers, Fact Sheets, Newsletter 
Articles,  

261,060 Hand delivered, mail, door 
hangers 

Total number of outreach 
materials distributed during the 
current reporting year 

261,060  
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The City of Lake Forest distributes numerous different water quality brochures and other 
educational materials, such as BMP fact sheets, BMP posters, educational mailers etc. to 
industrial and commercial facilities.  These education materials are periodically updated or 
modified and re-distributed during the inspection process or direct mail.  In addition, the City 
continues its one-on-one outreach program with commercial businesses through the inspection 
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process.  During this reporting period, an increase was realized in the distribution of printed 
materials.  
 
Website 
 
The City of Lake Forest continues to maintain a website at www.ci.lake-forest.ca.us.  The 
website includes information on the stormdrain system urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
recycling program, integrated pest management, 24-hour water pollution reporting, and 
emergency pollution/spill reporting.  Further, the City's website also includes educational news 
on water quality, electronic publications of the City's newsletter, The Leaflet, the City's 
Municipal Code, and a schedule of upcoming events.   
 
The City also maintains an electronic reporting and tracking system called GovPopulous.  The 
systems allows citizens/public to submit a request for service or a complaint 24 hours/day, and 
receive timely responses from the City.  The system also facilitates improved tracking and 
management of these requests for City staff.  
  
C-9.4  Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
Through the submittal of an Internal Implementation chart and Organization Chart (LIP Table A 
2-2 and Exhibit A-2, respectively), the City of Lake Forest identified which Department is 
responsible for the implementation of this stormwater program element. 
 
During the reporting period, modifications were made to the Organization chart.  The modified 
chart is included as revised LIP pages in Attachment A to this report.  
 
C-9.4.2    Inventory  
 
The City of Lake Forest has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the PEA Report submittal.   
 
The updated inventory is included in Attachment B to this report.  
 
A summary of the City of Lake Forest’s current residential inventory is provided in the table 
below.  
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Watershed 

 
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
 
During this reporting period, no changes were made to the BMP Fact Sheets.    
 
C-9.4.4    Enhanced Implementation 
 
As mentioned above, residential areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these residential areas to surrounding ESAs are 
outlined in the LIP.  The table below summarizes the activities that were accomplished during 
the current reporting year.  
 
Watershed Summary - Summary of BMPs Implemented in Residential Areas  
Watershed ESA Residential 

Activity of 
Concern 

Identified BMP Status of BMP 
Implementation 

Aliso Creek Aliso Creek Automobile 
washing 

Distribute educational 
brochures that explain 
that automotive 
detergents may contain 
phosphates.  You can 
help keep the ESA 
healthy by purchasing a 
phosphate-free, non-
toxic detergent. 

Reconnaissance 
monitoring was 
completed.  One-on-
one education was 
provided.  
Educational 
brochures were 
distributed.  
Publications targeting 
pollutants of concern.   
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Total Residential 
Land Use Area  

(Sq. miles) 

Total Residential 
Land Use Area  

Adjacent or 
Discharging 

Directly to an ESA 
(Sq. miles) 

Tributary to 
303(d) Listed 
Watershed 

J-Aliso Creek 2.99 0  
F-San Diego Creek 3.24 0  

Total 6.23 0  
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Aliso Creek Aliso Creek Home and 

Garden Care 
Distribute educational 
brochures that remind 
and urge residents to 
limit fertilizer use to 
the lowest appropriate 
amount, and not to 
apply fertilizer before 
forecasted 
precipitations.   

Reconnaissance 
monitoring was 
completed.  One-on-
one education was 
provided.  
Educational 
brochures were 
distributed.  
Publications targeting 
pollutants of concern. 

Aliso Creek Aliso Creek Pet Waste 1. City will post signs 
around perimeter of the 
park reminding pet 
owner to pick up after 
their pet.  2. City will 
install pet stations, and 
re-supply plastic bags, 
and empty trash 
receptacles.   

Continued 
maintenance of over 
40 doggie bag 
dispensers at 21 
parks. Pet stations 
maintained daily to 
ensure adequate 
supply of bags and 
trash receptacles are 
emptied. Publications 
targeting pollutants of 
concern. 

Aliso Creek Aliso Creek Garden Waste City will operate street 
sweepers through 
identified residential 
areas on a weekly 
basis, and as near as 
possible to rain events, 
to remove accumulated 
debris.  

Street sweeping 
performed on a 
weekly basis. 
Publications targeting 
pollutants of concern. 
Reconnaissance 
monitoring was 
completed.  One-on-
one education was 
provided.  
Educational 
brochures were 
distributed.  
Publications targeting 
pollutants of concern. 

 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by Authorized Inspectors and municipal 
employees working in or assigned to residential areas and on information/complaints received 
from residents.  
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The City tracks water pollution complaints under the ID/IC program and  provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g. 
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commercial business, resident, etc.) as a part of the ID/IC PEA report.   Based on the ID/IC PEA 
report, 50 pollution complaints/incidents were associated with residential areas during the current 
reporting year.  The following table provides a breakdown of the water pollution 
complaints/incidents received associated with residential activities. 
 
Watershed Summary 

Watershed 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home 
& 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

Total 8 1 1 28 1 3 6 

 
 
C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Violation 

# Administrative 
Compliance Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Total 0 11 0 0 0 

 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City promotes the implementation of a set of designated BMPs for residents.  The 
BMPs are presented in a series of fact sheets specific to high threat residential activities.  The 
City has developed outreach efforts to encourage the use of the designated BMPs.  This outreach 
has included efforts such as direct mailings, billing inserts, publication of educational news 
articles, educational meetings with HOAs and/or property managers, development and 
distribution of brochures, posters, fact sheets, publishing information on the City’s webpage, etc.    
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A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary – Printed Materials 
 

Category Auto-
motive 
Repair 
and 
Maint. 

Auto-
motive 
Washing 

Auto-
motive 
Parking 

Home and 
Garden 
Care 

Disp.  
of Pet 
Waste 

Disposal 
of Green 
Wastes 

House-
hold 
Haz. 
Waste 

Water 
Conser-
vation 

Total 

Number 
of 
Mailings 

58,000 29,000 29,000 916,000 58,000 58,000 58,000 116,500 1,322,500 

Public 
Service 
Announce
-ments  

0 0 0 0 0 0 0 0 0 

Utility 
Bill 
Inserts 

18,000 0 0 18,000 0 18,000 0 0 54,000 

 
A more comprehensive summary of the outreach efforts made during the current reporting period 
was previously discussed in Section 5.6.2, Section C-6, and above. 
 
Website 
 
The City of Lake Forest continues to maintain a website at www.ci.lake-forest.ca.us.  The 
website includes information on the stormdrain system urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
recycling program, integrated pest management, 24-hour water pollution reporting, and 
emergency pollution/spill reporting.  Further, the City's website also includes educational news 
on water quality, electronic publications of the City's newsletter, The Leaflet, the City's 
Municipal Code, and a schedule of upcoming events.   
 
The City also maintains an electronic reporting and tracking system called GovPopulous.  The 
system allows citizens/public to submit a request for service or a complaint 24 hours/day, and 
receive timely responses from the City.  The system also facilitates improved tracking and 
management of these requests for City staff.  
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.  During this reporting 
period, the county-wide training program was undergoing comprehensive revisions; therefore, 
training opportunities were very limited.    
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C-9.5 CIA/HOA Program (LIP Section A-9.4) 
 
C-9.5.1    Organization Chart 
 
The City of Lake Forest identified which Department is responsible for the implementation of 
this stormwater program element through the submittal of an Internal Implementation chart and 
Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively).  
 
During the reporting period, some changes were made to the Organization chart.  The revised 
chart is included in Attachment A to this report.  
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of the 
PEA Report submittal.  The updated inventory is included in Attachment B to this report. 
 
A summary of the City of Lake Forest’s current CIA/HOA inventory is provided in the table 
below.  
 

Watershed 

 
As indicated in the table above, no CIA/HOA areas were identified that discharge directly to 
ESAs.   
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
During this reporting period, no changes were made to the BMP Fact Sheets.    
 
 

Orange County Stormwater Program C-9-20 November 15, 2007 
DAMP Appendix C-9   
 

 

Total Residential 
Land Use Area  

(Sq. miles) 

Total Residential Land 
Use Area  

Adjacent or 
Discharging Directly to 

an ESA 
(Sq. miles) 

J-Aliso Creek 2.99 0 
F-San Diego Creek 3.24 0 

Total 6.23 0 
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C-9.5.4    Enhanced Implementation 
 
As mentioned above, no CIA/HOA areas were identified for enhanced implementation.  
However, the City continues to implement outreach efforts toward CIA/HOAs including one-on-
one educational discussions and property/facility inspections with property management/HOA 
members to identify areas of concern or provide recommendations for improved BMP 
implementation.    
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.  
 
C-9.5.6    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the CIA/HOA  
program.  The City promotes the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high threat activities.  The City has 
developed outreach efforts to promote the use of the designated BMPs.  This outreach has 
included efforts such as presentations to HOA boards, direct mailings, billing inserts, meet and 
walk through with HOA and/or property managers, development and distribution of brochures, 
posters, fact sheets, publish information on the City’s webpage, etc.  A summary of the of the 
outreach efforts made during the current reporting period was previously discussed in Section 
5.6.2, Section C-6, and above. 
  
Website 
 
The City of Lake Forest continues to maintain a website at www.ci.lake-forest.ca.us.  The 
website includes information on the stormdrain system urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
recycling program, integrated pest management, 24-hour water pollution reporting, and 
emergency pollution/spill reporting.  Further, the City's website also includes educational news 
on water quality, electronic publications of the City's newsletter, The Leaflet, the City's 
Municipal Code, and a schedule of upcoming events.   
 
The City also maintains an electronic reporting and tracking system called GovPopulous.  The 
system allows citizens/public to submit a request for service or a complaint 24 hours/day, and 
receive timely responses from the City.  The system also facilitates improved tracking and 
management of these requests for City staff.  
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Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.  As previously discussed, the 
county-wide training program was undergoing comprehensive revisions during this reporting 
period; therefore, training opportunities were very limited.    
    
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the CIA/HOA components of the Existing 
Development Program.  The training conducted during the reporting period was previously 
summarized in Sections C-5.6.1 and C-8.7. 
 
C-9.6 Existing Development Program Modifications 
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As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable.  No program modifications appear to 
be warranted at this time.  However, City staff did participate in the evaluation and subsequent 
comprehensive revisions to the Industrial/Commercial Inspection forms utilized by the county-
wide stormwater program.  These comprehensive revisions were primarily completed through 
participation in the LIP/PEA Committee meetings.  Upon finalization, the new forms were 
modified and adopted for use within the City of Lake Forest. 

0035605



 
SECTION C-10 

 
 

ILLEGAL DISCHARGES/ILLICIT CONNECTIONS 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
 
 
 
 

0035606



SECTION C-10, Illegal Discharges/Illicit Connections 
 
 
C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section 10.1.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal stormdrain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges  
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Internal Implementation chart and Organization Chart (LIP Table 
A2-2 and Exhibit A-2, respectively), the City of Lake Forest identified which Department is 
responsible for the implementation of this stormwater program element. 
 
During the reporting period, some changes were made to the Organization chart.  The revised 
chart is included in Attachment A to this report.  
  
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Stormwater Quality Management Ordinance and other sections of the 
Municipal Code identify many of the duties of the Authorized Inspector, under the direction of 
the Director of Public Works, who are assigned to investigate compliance, detect violations of, 
and take actions pursuant to the Municipal Code. 
 
A list of the City of Lake Forest’s Authorized Inspectors and the relevant contact information is 
provided below:   
 
Jurisdictional Summary 
 
Name Title Department E-mail Address Phone 

Number 
Devin Slaven Water Quality 

Specialist 
Public 
Works 

dslaven@ci.lake-forest.ca.us
 

949-461-
3436 

Jerry 
Beaudoin 

Water Quality 
Inspector 

Public 
Works 

jerry.beaudoin@rdmd.ocgov.com
 

714-447-
7117 

Wayne 
Mackey 

Public Works 
Supervisor 

Public 
Works 

wmackey@ci.lake-forest.ca.us
 

949-461-
3416 
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Oscar Garcia Water Quality 
Inspector/Landscape 

Public 
Works 

ogarcia@ci.lake-forest.ca.us 949-461-
3576 
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 
In addition to the designated City Authorized Inspectors listed above, the City has also entered 
into a Water Quality Ordinance Implementation Agreement with the County of Orange/Orange 
County Flood Control District to assist with some of the Authorized Inspector and Spill 
Responder duties.  This contract allows the City to request assistance from the County’s 
Authorized Inspectors in order to respond to and follow up on hazardous materials and/or after-
hours complaints and incidents.  In addition, the agreement significantly expands the City’s 
capabilities and flexibility due to the great number and variety of resources available through the 
County.  
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 
Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  
 
Public Education (Section A-6) – public outreach and education is provided through hosting and 
sponsoring various public events, providing numerous brochures, proving various 
workshops/training, providing promotional giveaways, direct mailings, and billing inserts.  All 
materials provide pollution prevention information including important phone numbers.  
  
New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant re-development post construction controls 
that are either not functioning adequately or are not being maintained, resulting in an on going or 
threatened discharge to the stormdrain system.  Work closely with water districts and building 
inspectors to identify and prevent potential cross-connection issues. 
 
Construction Activities (Section A-8) - assists with the identification of illegal discharges from 
construction sites. Work closely with water districts and building inspectors to identify and 
prevent potential cross-connection issues. 
 
Existing Development Programs (Section A-9) – assists with the identification of actual or 
threatened illegal discharges from industrial, commercial and residential areas. 
 
Water Quality Monitoring Program (Section A-11) – assists with the identification of potential 
problem areas through the collection and evaluation of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the city 
inspectors/staff is included in the table below in Section C-10.2.4.    
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 
During Business Hours After Business Hours 
714-461-3480 
714-461-3436 

714-567-6363 

  
The City advertises these numbers on the City's website, in its educational brochures, on the 
voice mail system message, and on promotional giveaways.  The City also maintains an 
electronic reporting and tracking system called GovPopulous.  The systems allows 
citizens/public to submit a request for service or a complaint 24-hours/day, and receive timely 
responses from the City.  The system also facilitates improved tracking and management of these 
requests for City staff.  
 
In addition to the established City phone numbers, the City also advertises the Countywide 
24- hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the City’s website and distribution of public education 
materials.  The City coordinates transfers of information/complaints with the County when 
complaints are received. 
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
 
Jurisdictional Summary  
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Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

46 1 

Other Agencies (County, 
Regional Boards) 

17 1 

Water Pollution Hotline 3 0 
Public (calls, e-mail) 46 0 
Businesses 1 0 
Other 0 0 
Total Number of Reports 113 

 
2 
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 
The number of reported potential or existing complaints and discharges only slightly decreased 
from the previous reporting period.  These results suggest that the continuing outreach and 
education efforts through the City and the county-wide stormwater program remain effective in 
making impressions and improving awareness.  It also appears that public awareness of water 
quality issues remains at positive levels allowing the City to respond expeditiously and 
effectively to diminish or eliminate impacts or threatened impacts to water quality.    
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures that assist them when 
responding to and investigating water pollution complaints.  The response procedures generally 
include record keeping, notifications and response requests, response activities, investigations, 
clean-up activities, reporting and education/enforcement.  To assist them in implementing the 
procedures, a series of forms and guidance materials were developed. 
 
During the reporting period, no changes were made to the forms.     
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Lake Forest’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City’s jurisdiction.   
 
Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e.: if 
a complaint was received by city staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
 
Notification – An incident that is reported to the City that does not require any follow up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the stormdrain system and was in the process of being cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include: oil that has leaked from a vehicle parked on the street and soaked up into the asphalt or a 
past discharge from a residence or facility. 
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Response Request – An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
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Referral to another agency – The City referred the complaint to another agency such as an   
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 8 
Complaint 89 
Response Request 9 
Referral to OCFCD or other agency 7 
Total Number of Incidents 113 

 
 
The number of reported potential or existing incidents slightly decreased from the previous 
reporting period.  Again, these results suggest that the continuing outreach and education efforts 
through the City and the county-wide stormwater program remain effective in making 
impressions and improving awareness.  It also appears that public awareness of water quality 
issues remains at positive levels.  This, in turn, typically results in expedient notifications or 
complaints allowing the City to respond expeditiously and effectively to diminish or eliminate 
impacts or threatened impacts to water quality.      
 
Watershed Summary 

Number of Each Type of Incident Reported 
Watershed Notification Complaint Response 

Request 
Referral 

J-Aliso Creek 6 41 5 3 
F-San Diego Creek 2 48 4 4 
Total 8 89 9 7 
 
As with the previous reporting period, the majority of the reported incidents were received by 
City staff as a complaint which typically required the completion of an inspection/investigation 
as soon as possible, as well as follow-up inspections.  Overall, the number of reported potential 
or existing incidents slightly decreased from the previous reporting period.  Again, results 
suggest that the continuing outreach and education efforts through the City and the county-wide 
stormwater program remain effective in making impressions and improving awareness.  It also 
appears that public awareness of water quality issues remains at positive levels allowing the City 
to respond expeditiously and effectively to diminish or eliminate impacts or threatened impacts 
to water quality. 
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Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
 

General Categories Materials Involved in Water Pollution Complaints/Incidents 
Inorganic Paint Petroleum 

Products 
Sewage Misc. Unidentified 

Acids Scrapings Auto Fluids Gray 
Water 

Animal 
Waste/Remains 

Liquid 

Bases Residues Degreasers Odor Soap/Detergent Solid 
Chemicals Latex Gasoline  Chemicals Residue 

Metals Oil Based Diesel  Dirt/Silt/Mud Did Not 
Observe 

Process 
Wastewater 

Mixtures Hydraulic Fluid  Dye  

 Wastewater Crude Oil  Ethylene Glycol  
  Jet Fuel  Fire Suppression 

Runoff 
 

  Odor  Food Waste  
  Sheen  Grease  
  Other  Green Waste  
    Odor  
    Pool Water  
    Trash Debris  
    Groundwater  

 
 
During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  

Orange County Stormwater Program C-10-6 November 15, 2007 
DAMP Appendix C-10 

Type of Materials Number of Complaints/Incidents  
Hydrocarbons 13 
Inorganic Compounds 2 
Metals 0 
Nutrients 1 
Organic Compounds 12 
Discharge Exceptions 0 
Pathogens and Coliforms 6 
Wastewater 14 
Pesticides 0 
Sediment 22 

0035612



SECTION C-10, Illegal Discharges/Illicit Connections 
 
 
Trash and Debris 13 
Miscellaneous 30 
Total Number of Incidents 113 

 
 
The number of reported potential or existing non-permitted discharges slightly decreased from 
the previous reporting period.  The majority of the complaints/incidents were categorized as 
materials associated with "Miscellaneous" which included, but not limited to, pet wastes, 
washing of restaurant floor mats, improper housekeeping of trash bins/enclosures, improper 
handling of food wastes, improper handling of fats, oils, and grease, washing of restaurant eating 
areas, and sewage spills.     
 
Watershed Summary  

Type of Material Involved Watershed 
Inorganic Paint Petroleum 

Product 
Sewage Misc. Unidentified

J-Aliso Creek 2 2 5 3 30 0 
F-San Diego Creek 0 6 7 1 57 0 
Total 2 8 12 4 87 0 
 
Based upon the above data, the majority of the complaints/incidents were associated with 
"Miscellaneous" in both watersheds.  This category includes, but not limited to, animal waste, 
soap/detergent, chemicals, dirt/silt/mud, ethylene glycol, food waste, grease, green waste, pool 
water, trash & debris, etc.     
 
All water pollution complaints are investigated and, when necessary, reported to the Santa Ana 
or San Diego Regional Water Quality Control Board. The reports consist of a verbal notification 
followed by a written report. 
 
During this reporting period, two incidents were reported to the Regional Board. 
 
C-10.2.7 Enforcement Summary  
 
The City of Lake Forest’s Authorized Inspectors undertake enforcement activities according to 
the City’s Municipal Code and in general accordance with the countywide Enforcement 
Consistency Guide (DAMP Section 4.0).  
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Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
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Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) 0 

Administrative Enforcement 0 

Notice of Violation (NOV) 29 

Administrative Compliance Order (ACO) 0 

Cease and Desist Order (CDO) 1 

Criminal Enforcement 0 

Misdemeanor (Mis) 0 

Infraction (Inf) 0 

Issuance of Citation (IOC) 0 

Other: (Specify) 0 

 
The number of enforcement actions decreased from the previous reporting period.  The majority 
of the enforcement actions resulted in the issuance of a Notice of Violation.  All violations were 
subsequently re-inspected by staff to confirm that cleanup and/or compliance was achieved.       
 
Watershed Summary  

Administrative Remedies Criminal 
Remedies 

Watershed Educational 
Letters 

Notice of 
Violation 

 Administrative 
Compliance 
Orders 

Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction, 
Citation 

J-Aliso 
Creek 

0 14 0 1 0 

F-San 
Diego 
Creek 

0 15 0 0 0 

Total 0 29 0 1 0 
 
 
C-10.2.8 Case Summary  
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Information regarding any civil or criminal cases submitted by the City of Lake Forest that are 
either pending, underway or that have been settled during the reporting period is provided below. 
If the responsible party is a repeat offender it is indicated below.   
 
Watershed Pollutant 

of 
Concern 

Nature of 
Violation 

Status of 
Judgment 
or 
Settlement 

Nature of 
Judgment 
or 
Settlement 

Business Repeat 
Offender or 
Egregious 
Act 

None NA NA NA NA NA NA 
 
C-10.3 Illicit Connections (LIP Section A-10.3) 
 
The City of Lake Forest developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the stormdrain system.  Illicit connections to the 
stormdrain system are prohibited.  
 
During the reporting period, no illicit connections to the City's stormdrain system were found.  
However, during this reporting period, City staff identified a drain discharging to Aliso Creek 
that was being improperly utilized as a landscape equipment washing area.  Since the responsible 
facility was actually located on County owned land under lease, a joint inspection and associated 
enforcement was subsequently completed by the County of Orange and the City of Lake Forest.  
 
C-10.4 Source Investigations (LIP Section A-10.3.4) 
 
No illegal discharges/illicit connections (ID/IC) were identified during this reporting period that 
warrants a source investigation.  Weekly monitoring inspections continue to be conducted within 
the J01P08 tributary area.  To date, no significant sources of illegal discharges or illicit 
connections have been found.   
 
C-10.5  Training and Outreach (LIP Section A-10.5 ) 
 
The education and training of the City of Lake Forest’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.  As 
previously discussed, the county-wide training program was under comprehensive revisions 
during this reporting period.   
 
C-10.5.1    Training 
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One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee.  However, since very limited training 
was available during the reporting period, City staff made an extra effort to attend the Orange 
County District Attorney’s Environmental Strike Force meetings.  These meetings provide a 
forum for many jurisdictions to share information on environmental cases.  In addition, the 
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meetings offer an invaluable forum to share and collect information on violators that cross 
jurisdictional lines only to repeat violations in a different jurisdiction.  This information proved 
most valuable for mobile businesses such as carpet cleaners, auto detailers, and mobile dog 
groomers.  Furthermore, the Strike Force meetings often offer supplemental training that 
augment the City’s typical training very well.  
 
The workshops, training and/or other educational activities that have been attended by the City’s 
Authorized Inspectors are listed below.  
 
Permittee Sponsored Training - Jurisdictional Summary  
 
Training Conducted by County Attended by City Personnel 
Training Module and 
Training Dates 

Department Department 
Subcategory 

Number of Attendees 

Inspection – Cal 
EPA Criminal 
Investigations 

Public Works, 
Development 
Services 

Water Quality, Code 
Enforcement 

4 

Inspection – 
Construction Site 
Inspection, Santa 
Ana Region 

Public Works, 
Development 
Services 

Water Quality, 
Building, Code 
Enforcement 

7 

Inspection – 
Construction Site 
Inspection, San 
Diego Region 

Public Works, 
Development 
Services 

Water Quality, 
Building, Code 
Enforcement 

5 

Inspection – 
Industrial Site 
Inspection, Dry 
Weather Monitoring  

Public Works Water Quality 2 

 
 
Other Training Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Public Works Water Quality Construction Inspection 10/04/06 3 
Public Works Water Quality Enforcement 

Consistency Refresher 
10/17/06 3 

Public Works, 
Development 
Services 

Water 
Quality, Code 
Enforcement, 
Building 

NPDES/Water Quality 
Program 

02/14/07 11 
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Public  
Works, Development 
Services 

Water 
Quality, 
Building, 
Code 
Enforcement 

Construction Site 
Inspection 

02/14/07 11 

Public Works Water Quality Water Quality Sampling 
Procedures/Chain-of-
Custody 

05/24/07 4 

Public Works Water Quality HAZWOPER First 
Responder 

12/22/06 1 

Public Works Water Quality HAZWOPER First 
Responder 

04/30/07 1 

Public Works Water Quality HAZWOPER First 
Responder 

11/02/06 1 

Public Works Water Quality HAZWOPER First 
Responder 

11/17/06 1 

 
Other regional raining or workshop opportunities that the City participated in include the 
following: 
 
Title of 
Training or 
Workshop 

Subject Date 
Attended 

Sponsoring 
Organization 

Number 
of 
Attendees 

Department 

Inspection 
Assistance 
Capabilities 

Inspection/ 
Enforcement 

06/20/07 OCDA Strike Force 4 Public 
Works, 
Development 
Srvs. 

Investigative 
Interview 
Techniques 

Inspection/ 
Enforcement 

05/16/07 OCDA Strike Force 3 Public Works 

Search 
Warrants 

Inspection/ 
Enforcement 

02/12/07 OCDA Strike Force 4 Public 
Works, 
Development 
Srvs. 

 
As indicated above, the City of Lake Forest conducted/participated in a total of 16 training 
sessions during the current reporting year.  These training sessions reached a total of 13 
municipal staff.   
 
C-10.5.2 Outreach 
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As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
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discharges or illicit connection.  This outreach can occur while the inspector is on sight during an 
inspection or with a follow up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes.  The materials that specifically address these issues 
include:  
 

• The Ocean Begins at Your Front Door 
• Do You Know Where the Water In Your Stormdrain Goes - To the Ocean.... 
• Fat-Free Sewers - How to Prevent Fats, Oils, and Grease from Damaging Your Home and 

the Environment 
• Sewage Spill - Your Responsibility as a Private Property Owner 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities (English & Spanish) 
• Help Prevent Ocean Pollution: Proper Maintenance Practices for Your Business (English 

& Spanish) 
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Waste (English 

& Spanish) 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities (English & Spanish) 
• Help Prevent Ocean Pollution: Recycle at Your Local Used Oil Collection Center 

(English & Spanish) 
• Help Prevent Ocean Pollution: Household Tips  
• Guidelines for Pet Care Activities 
• Water Quality Guidelines for Mobile Detailing Operations 
• Water Quality Guidelines for Carpet Cleaning Activities 
• Construction and Demolition Debris Facilities 
• Guidelines for Landscaping and Gardening 
• Pool Maintenance 
• Guidelines for Car Washing 
• Keeping Pest Control Products Out of Creeks, Rivers, and the Ocean 
• Automobile Repair and Maintenance 
• BMP Poster for Gas Stations 
• BMP Poster for Auto Repair Industry 
• BMP Poster for Food Service Facilities 
• Door Hanger - Water Pollution Found in Your Area 
• Door Hanger - Help Us Protect the Creeks, Lakes, and Ocean 

 
A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary -  
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Outreach Material Description Number Distributed 
Brochures & Educational Materials 276 
Total Number Distributed  276 
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Many of the water quality incidents that the City responded to are related to improper/lack of 
BMP implementation associated with home improvement projects.  In response to this issue, the 
City updated and distributed educational letters and BMP information to all 85 HOAs within the 
City’s jurisdiction.   
        
C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Lake Forest and the County 
of Orange, as Principal Permittee, evaluate the results of the assessment and determine if any 
program modifications are necessary in order to comply with Clean Water Act requirements to 
reduce the discharge of pollutants to the maximum extent practicable. 
 
While no modifications are proposed to the ID/IC Program section of the City's LIP, it should be 
noted that City staff has completed work with the City Attorney to prepare revisions to the 
Municipal Code which incorporate administrative enforcement options including monetary 
penalties.  The newly revised municipal code was considered and adopted by the Lake Forest 
City Council in January 2007.  
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction   
 
The countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.   
 
The countywide monitoring program consists of the following components: 
 

• Dry Weather Monitoring Program  
• Coastal Stormdrain Outfall Program 
• Ambient Coastal Receiving Waters Monitoring Program  
• Long-Term Mass Emissions Monitoring Program 
• Urban Stream Bioassessment Monitoring Program  
• Aliso Creek 13225 Directive Monitoring Program  

  
Of the six above listed programs, the City of Lake Forest receives and assesses data for 
the modified Aliso Creek 13225 Directive Monitoring Program and the Dry Weather 
Monitoring Program. 
 
C-11.1.1 Modified Aliso Creek 13225 Directive Water Quality Monitoring Program 
Assessment 
 
In addition to the Dry Weather Monitoring conducted by the County, the City participates 
in the revised water quality monitoring program associated with the Aliso Creek 13225 
Directive.  The results of this additional monitoring are included in the Aliso Creek 
13225 Directive Quarterly Progress Reports submitted to the SDRWQCB.   
 
The SDRWQCB revised the Directive to also require an Annual Report from the 
Permittees each year.  This year’s Annual Report will cover the period of October 2005 
to September 2006 and will be submitted under separate cover to the SDRWQCB.  In lieu 
of submitting the full Annual Report on November 15th, the Permittees will submit 
watershed action plans (WAPs) and a “high priority drain” table listing the activities the 
Permittees are undertaking to curtail fecal coliform indicator bacteria.  Then in January, 
the Permittees will submit an Annual Report containing program assessments and status 
reports on high-priority storm drains.  The status reports include potential causes of 
impairment and associated management activities implemented within the reporting 
period in the priority areas, as well as planned activities for the next reporting period 
based on monitoring data. 
 

DAMP Appendix C-3  

 

The annual report schedule was revised by SDRWQCB staff because monitoring data 
from the Aliso Creek Monitoring Program can not be made available prior to September 
15 for the Permittees’ review.  
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C-11.1.2 Dry Weather Monitoring Program Assessment – Improvements to the 
Program 
 
As previously discussed, the City of Lake Forest is a cost-sharing partner in the County’s 
Dry Weather Monitoring Program (DWMP) that has been conducted every dry season 
since 2003.  Following the completion of the 2004 DWMP activities, the Permittees 
recognized the need to address deficiencies in the program.  Through the efforts of the 
Water Quality Monitoring & Science Task Force, several changes were instituted for the 
2005 dry weather season.  Chief among the changes to the DWMP include development 
of a DWMP data spreadsheet that depicts a summary of historic and current monitoring 
data.  This spreadsheet is now being distributed via e-mail to the Orange County 
Permittees following receipt and compilation of laboratory analytical results.  Additional 
features on the DWMP data spreadsheet include:  
 

• “Tolerance Intervals” from lab data representing 3.9 standard deviations 
calculated based upon the running average of the data set for that constituent.   
These tolerance intervals are used to indicate to NPDES Program Managers when 
follow-up field investigation may be warranted in response monitoring data 
results.  Because laboratory analytical results may be unavailable for several days, 
immediate response to issues as indicated by the analytical results is not possible.  
However, if warranted, follow-up responses are conducted as soon as the data is 
available.   

 
• “Warning Levels” for readily available monitoring data such as electrical 

conductivity, water temperature, phenols, ammonia, nitrate, and total chlorine 
levels.  These warning levels combined with visual observations of unusual 
conditions are used to notify the municipalities of immediate problems found in 
the field and facilitate improved/rapid determination of potential 
sources/responsible parties for water quality violations. 

 
• California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for 

applicable constituents.   
 

• “LC50 for Toxicity Test Organism” levels for applicable constituents. 
 

• Simplified presentation of monitoring data sorted by storm drain outfall and date.  
 
Additional changes to the DWMP include: 
 

• Improved County procedures outlining when to notify the Permittees of 
exceedances at a storm drain outfall.  These notifications are based upon 
“Warning Levels” or visual observations at a storm drain outfall.  
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• Training sessions held at Water Quality Science & Monitoring Task Force 
meetings to train NPDES Program Managers how to read the monitoring data 
and to provide a clearer understanding of the types of chemicals, liquids, and 
biological factors that may cause elevated readings for the tested constituents at 
storm drain outfalls in an effort to identify the causes of the elevated readings.  

 
During the DWMP sampling period, the County notifies local jurisdictions of any 
exceedances at stormdrain outfalls.  These notifications are based upon “Warning Levels” 
or visual observations at a stormdrain outfall. 
 
It is important to recognize that only 16 of the 33 constituents tested under the DMWP 
can be measured in a field lab.   
 

Constituent levels tested and 
available in the field 

Constituent levels available only 
in laboratory tests 

Discharge Rate (cfs) Total Suspended Solids (TSS) 
(mg/L) 

Dissolved Oxygen (mg/L) Oil & Grease (mg/L) 
Electrical Conductivity (μs/cm) Total Coliform (CFU/100mL) 
pH Fecal Coliform (CFU/100mL) 
Water Temperature (Celsius) Enterococcus (CFU/100mL) 
Turbidity (NTU) Diazinon (ng/L) 
Air Temperature (Celsius) Chlorpyrifos (ng/L) 
Hardness as CaCO3 (mg/L) Malathion (ng/L) 
Phenols (mg/L) Dimethoate (ng/L) 
Ammonia as N (mg/L) Disulfoton (ng/L) 
Nitrate as N (mg/L) Chromium (μg/L) 
Surfactants (MBAS) (mg/L) Nickel (μg/L) 
Reactive Phosphorous (mg/L) Copper (μg/L) 
Total Chlorine (mg/L) Zinc (μg/L) 
Dissolved Oxygen (mg/L) Silver (μg/L) 
 Cadmium (μg/L) 

 Lead (μg/L) 
 
Therefore, immediate follow-up investigations completed by the City of Lake Forest are 
based on notifications made by the County of Orange, which can only be triggered by the 
above constituents when they dramatically exceed the Tolerance Intervals or Warning 
Levels established by the DMWP. 
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City staff has attempted to provide a summary of response efforts conducted for Dry 
Weather Monitoring Program data that was available during this reporting period.  
Generally, the data indicated that a response was warranted based upon readily available 
field tests (e.g. “Warning Level” data) or follow-up response based upon laboratory 
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analytical results (e.g. “Tolerance Levels”).  Other follow-up investigations were 
subsequently initiated based upon the receipt of available laboratory analytical results.  
 
 
C-11.1.3 Dry Weather Monitoring Program Assessment – Data Assessment 
 
Following presentation of the data, the City’s actions are noted.   
 
Storm Drain Outfall:    J01P05 
Date:                            05/11/07, 07/20/07, 08/10/07,  
Constituents Tested that Exceeded Tolerance Interval: pH, surfactants, Copper, reactive   
           Phosphorous, total coliform,   
Follow-Up Action:   On 05/11/07, the City received notified by County staff that reactive 
phosphorous was outside tolerance intervals.  This follow-up investigation was conducted 
immediately after notification and focused on potential sources of phosphorous within the 
subdrainage area.  Following availability, other monitoring data was received and 
incorporated into follow-up investigations conducted by City staff.  The findings of the 
field investigation activities were limited to potential sources such as residential car 
washing and residential soil amendment applications; however, no illegal discharges or 
illicit connections were found.  City staff also reviewed the monitoring data reported for 
08/04/06 and conducted a follow-up investigation within the subdrainage area.  However,  
field investigation activities and monitoring data assessment suggest that the elevated 
concentrations reported were most likely due to first flush runoff due to a limited wet 
weather event coincident with water sampling activities.   
  
 
Storm Drain Outfall:     J01P08 
Date:                             07/25/2007 
Constituent Tested that Exceeded Tolerance Interval:  Chlorine, surfactants, hydrocarbon 
          sheen 
Follow-Up Action:  The City initiated a follow-up investigation and requested the 
assistance of the County of Orange through the Implementation Agreement.  Upon 
inspection of the J01P08 outfall, a very feint hydrocarbon sheen was observed.  Based 
upon the above observations, a hydrocarbon absorbent boom was deployed and remained 
in place for several days.  In addition, City and County Authorized Inspectors conducted 
a thorough investigation of the subdrainage area; however, no potential sources, illegal 
discharges, or illicit connections were identified.  Follow-up investigations were 
conducted over the next two weeks; however, no further impacts were observed at the 
J01P08 outfall, and no potential sources were identified. 
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Storm Drain Outfall:     J01P01 
Date:                             07/20/2007 
Constituent Tested that Exceeded Tolerance Interval:  nitrate, Malathion   
 
Follow-Up Action:  The City initiated a follow-up investigation within the subwatershed 
area.  Investigation findings indicated that several irrigation systems use reclaimed water 
and appears to be (also based upon other watershed experience) a likely source for 
continuing elevated concentrations of nitrates.  No potential sources were identified for 
the elevated concentrations of Malathion.  Additionally, HOAs were contacted regarding 
landscape maintenance activities; however, none of the HOAs reported use of Malathion 
by their respective landscape maintenance contractors.  
  
 
Storm Drain Outfall:    LFF19S02@PB 
Date:                            05/18/07, 08/10/06, and 09/08/06 
Constituent Tested that Exceeded Tolerance Interval: Ammonia, Nitrate, Phosphorous  
 
Follow-Up Action:  The City initiated a source investigation that indicated that the source 
was most likely a wholesale nursery located upstream of the sampling location.  City staff 
identified that the facility is covered under SARWQCB Order No. R8-2005-0006.  Further 
research indicated that the facility has reportedly established and implemented a monitoring 
program; however, the monitoring results have not available for review.  During the reporting 
period, City staff has been in contact with Marc Brown and Doug Shibberu of the SARWQCB, to 
facilitate further research, investigation, and potential resolutions.  City staff will maintain contact 
and collaboration with SARWQCB staff to review and evaluate additional monitoring data when 
available to determine any needed follow-up efforts. 
 
 C-11.2 Water Quality Monitoring Program Modifications 
  
As the last step in the program effectiveness assessment, the City of Lake Forest and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable.  No program modifications appear to be warranted at this time. 
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Conclusion 
 

The City of Lake Forest concludes that it has an effective NPDES Stormwater Quality 
Program based upon the assessment completed through the preparation of the 
November 15, 2007, Program Effectiveness Assessment (PEA) and the findings therein.  
The findings of the program evaluation completed as part of the PEA process will be 
used to further improve the City’s Water Quality Program during the next reporting 
period.    
 
The City has expended over $1,039,400 toward the NPDES Program and water quality 
during this reporting period and has budgeted approximately $1,167,000 for 
implementation activities for the next reporting period.  The City’s efforts to increase the 
public’s awareness of water quality issues and to provide guidance in methods of 
reducing or elimination polluted runoff should continue to make a positive impact on the 
water quality in the creeks, lakes, beaches, and the Pacific Ocean. 
 
Questions or comments regarding this PEA or the City’s NPDES Stormwater Quality 
Program can be directed to the program manager, Devin Slaven, Water Quality Specialist 
at (949) 461-3480. 
 
Sincerely,  
 
CITY OF LAKE FOREST NPDES STORMWATER QUALITY PROGRAM STAFF 
 
Administration 
 
Robert C. Dunek  City Manager 
Robert L. Woodings, P.E. Director of Public Works/City Engineer 
Gayle Ackerman, AICP Director of Development Services 
 
Staff 
 
Theodore G. Simon, P.E. Engineering Services Manager 
Devin E. Slaven, REA Water Quality Specialist/NPDES Program Manager 
Luis Estevez   Public Works Manager 
Jim Guerra   Building Official 
Wayne Mackey  Public Works Supervisor 
Oscar Garcia   Water Quality/Landscape Maintenance Inspector 
Jerry Beaudoin  Water Quality Inspector 
Darrel Hill   Code Enforcement Officer 
Joseph Rico   Code Enforcement Officer 
Barry Nelson   Senior Building Inspector 
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LOCAL IMPLEMENTATION PLAN PROGRAM EFFECTIVENESS ASSESSMENT 
EXECUTIVE SUMMARY 
 
The City of Dana Point has prepared this Water Quality Annual Report/Program Effectiveness 
Assessment (PEA) to report the activities by the City during the reporting period of July 2005 
through June 2006.  It is intended to provide written documentation of the City’s Water Quality 
Program during this reporting period.   

 
The City’s Local Implementation Plan (LIP) is a living document that captures activities the City 
conducts with respect to water quality.  The LIP contains various program elements of a 
comprehensive program addressing the National Pollution Discharge Elimination System 
(NPDES) Permit requirements prescribed in the San Diego Regional Water Quality Control 
Board’s NPDES Order Number 2002-01.  The program elements are as follows: 
 

• Legal Authority 
• Municipal Activities 
• Public Education/Public Participation/Training/Outreach 
• New Development/Redevelopment 
• Construction 
• Existing Development – including, Commercial, Residential and Home Owners 

Associations (HOAs) 
• Illegal Discharges and Illicit Connections 
• Water Quality Monitoring 

 
This Annual Report identifies activities the City has taken to implement its Water Quality 
Program for the LIP elements listed above. 
 
Because the program is in an iterative process of development and implementation, it should be 
recognized that not all of the activities that the City performs are identified in the LIP and in 
this Annual Report.  Conversely, it should also be recognized that the City continues to refine 
some of its processes to effectively implement and improve the program.  
 
Water Quality continues to be the #1 priority of the City's Strategic Plan. During the reporting 
period City staff has continued to take aggressive and innovative steps to address water quality 
concerns at the mouth of San Juan Creek/Doheny State Beach, Baby Beach in the Dana Point 
Harbor (operated and maintained by the County of Orange), and Salt Creek, as well as look for 
solutions to implement in the upper watersheds.  
 
The City continued to pursue partnering opportunities and retaining the services of an 
experienced Federal lobbyist to address larger issues. Realizing that these expansive projects 
involve many other jurisdictions and agencies, City Council members have diligently forged 
relationships with legislators, and provided necessary support to apply for grants, letting our 
voices be heard at our Nation's Capital.  
 
There was a decrease in sewer spills from South Coast Water District’s system from four in 2005 
to 1 in 2006 (to date of writing of this report). Private sewer spills decreased from eight to five 
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and the main cause is roots. The City has begun to work with SCWD to implement a program to 
address roots in private laterals. In 05-06 277 letters were mailed to residences with observed 
root problems. To date 188 homeowners have had their laterals cleaned. This program will 
continue over three years with a goal of mailing 200 letters per year and verification of the 
cleaning. 
 

City of Dana Point 
Water Quality Program Highlights FY 05-06 

Protect Our Earth – Protect Our Ocean 
 

Section 2 Program Management (See Section 3 of PEA for more detailed information) 
 

 Continue to take direction from the Dana Point Ocean Water Quality Subcommittee, 
formed by three residents, the Mayor and appointed City Council representative and City 
Staff. Significant achievements during the reporting period include: 

 Support of Epi Study funding 

 Grease Interceptor Installation Incentive Program – budget funds to assist 
restaurants to implement grease interceptors- the first restaurant to take advantage 
of this program will begin construction in October 2006. 

 Citation Review & Action -  increased fines for first offense to $1,000 for FY 06-07 

 Foster and enhance relationship with South Coast Water District to meet common 
goals of water protection and conservation. 

 Support new HOA “Enhanced BMP” incentive program by offering to install inlet 
filters, paid for by City, with HOA’s commitment to operate and maintain and 
incentivize street sweeping using City’s street sweeping contractor to provide 
reduced rates to HOA. 

 A decline in beach postings was noted during Summer of 2006 at Baby Beach were the 
diversion and media filter was installed and the circulation project was piloted, and at 
Salt Creek Beach where the Salt Creek Treatment plant was operating. 

Section 5 Municipal Activities (See Section 5 of PEA for more detailed information) 
 

 Two City Park Staff obtained Protector Del Agua irrigation/water conservation 
certification. 

 New Trak-It Program implemented in April 2006 which allows better documentation, 
tracking and reporting capabilities and improved coordination throughout all City 
Departments. 

Section 6 Public Education/Public Participation/Training/Outreach 
 

 City staff provides liaison and resources to new formed community non-profit, the Dana 
Point Earth Ocean Society who initiated Dana Point’s first annual earth Day clean up 
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event and is implementing an aggressive and successful campaign against cigarette 
butts. 

 Development and distribution of a Protect Our Earth & Ocean Coloring Book in which 
local community groups came together to provide a page on a topic of interest to them. 

 Continue to foster long-term partnerships to execute effective and focused educational 
activities – SCWD, SOCWA, Doheny Beach Interpretive Association, Dana Point U.S. 
Coast Guard Auxiliary, Dana Point Earth Ocean Society, and Girls Against Garbage. 

Section 7  New Developments / Redevelopment 
 

 Work with Headlands to develop effectiveness monitoring program for the Contech 
Media Filters (formally Stormwater 360) that will be installed at development, per 
WQMP Requirements. 

  
Section 9 Existing Development – including, Commercial, Residential and Home Owners 

Associations (HOAs) 
 

 South Coast Water District Grease Control Program – Program consists of an ordinance 
with tiered sewer rates based on BMP implementation, discharge permit requirement 
with a set of required BMPs, including BMPs that address urban runoff, and installation 
of a grease interceptor for new, remodeling or changing ownership food facilities. 

 
 The City is focusing on water conservation and reduction/elimination of urban runoff. 

The City has enhanced its coordination with South Coast Water District who has 
implemented a three-tiered Potable Irrigation Meter rate structure which provides for 
lower rates when a water usage decrease for irrigation is demonstrated. There is a 
downward trend of potable water used for irrigation meters of 4.3% less for FY05-06 
compared to FY04-05. 

 
 Approved funding for a food facility roof top inspection/evaluation program which will be 

implemented FY 06-07. 
 

 Baby Beach Circulation Pilot Project completed and successful. Modeling, design and 
construction funded by a grant awarded to County of Orange to being in 2006-07. 

 
 Significant reduction in beach postings at Salt Creek Beach as a result of the Salt Creek 

Treatment Plant. 
 
 
Doheny State Park Beach/San Juan Creek 
 
Epidemiology Study and Microbial  Source Identification Study 
 
This year the City continued to pursue efforts focused on addressing bacteria – the primary 
impairment of many of the City’s beaches. The City was successful in partnering with Southern 
California Coastal Water Research Project (SCCWRP) and University of California, Berkeley, to 
receive grant funding for a Microbial Source Tracking and Epidemiology Study at Doheny State 
Park Beach via the State’s Consolidated Grants Program – Ocean Protection Projects. Identifying 
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the sources of the bacteria and the impacts on human health are critical in developing an 
effective strategy to address concerns in such a large watershed.  The San Diego  Regional 
Water Quality Control Board continues to support the study and will be an active member or 
the advisory workgroup, along with top scientists, and representatives from the LA Regional 
Board, the Center for Disease Control, and others to be determined.  
 
The City continues to participate in the stakeholder Advisory Groups (SAGs) for the bacteria 
TMDL development for San Juan Creek and other impaired waterbodies impacted by the City. 
The data obtained from the proposed study, referenced above is a crucial component of 
effective development and implementation of the bacteria TMDLs. City staff has applied for 
Local, State and Federal grant funding sources for the study and the City itself has committed 
funds to conduct the study. 
 
North Creek 
 
The City has been successful in facilitating efforts with the County and State Parks to prevent 
the stagnant water at North Creek from impacting the beach water quality at Doheny during 
low flow periods. The City continues to operate its diversion at North Creek in the dry season. 
There is also an ongoing pilot ozone treatment project in this area. The independent contractor 
continues to test his system (on his own dollar) in North Creek and has learned a lot about the 
dynamics of urban runoff. This pilot project has been a slow process and many challenges were 
faced along the way but progress continues and the results do show some promise. This pilot 
project has been coordinated with the RWQCB staff and monthly reports are required when 
there will be discharge of the treated water to the creek. 
 
Baby Beach 
 
The City required the Headlands Development to install first flush media filters, a trash 
separation unit and a diversion for the west end storm drain at Baby Beach. This addresses one 
of the potential contributors to high bacteria counts that can occur at Baby Beach. The diversion 
is operated and maintained by Headlands/Orange County and diverts approximately 3,000 
gpd. Summer 2006 has shown a decrease in beach postings. Heal the Bay has recently stated 
that the city (Dana Point) and county (County of Orange) are making progress in cleaning Baby 
Beach. “Most of the swimming area at Baby Beach overall gets a B, and that’s a huge 
improvement,” said Mark Gold, executive director of Heal the Bay, which has tracked water 
quality at California’s beaches for 16 years. 
 
The City, County and West Technology Systems, together funded a Circulation Enhancement 
Pilot Project at Baby Beach which began in March 2006. The goal of the project is to test the 
effectiveness of circulation enhancement in lowering bacteria levels and improving water 
quality at Baby Beach. The Pilot Project tested the use of six Oloid devices at Baby Beach to 
evaluate the impacts of circulation improvement via a bacteria monitoring program and dye 
study. The results of the evaluation are provide in Section 3 of this PEA. In summary, the 
circulation enhancements improved the water quality and Clean Beach Initiative grant is being 
executed by County Harbors, Beaches and Parks, as we speak to model the beach to  assist in 
the design of a permanent circulation enhancement project.  
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Dana Point Harbor 
 
It has been determined that the Dana Point Harbor breakwater and jetties which began to be 
constructed in 1966 have inhibited the water circulation, and may contribute to the high bacteria 
levels at both Doheny State Beach and Baby Beach, causing beach postings. The City has 
pursued funding through the U. S. Army Corps of Engineer's Section 1135 Continuing 
Authorities Program to study and initiate environmental restoration for adverse impacts of the 
Dana Point breakwater and jetties. Section 1135 provides authority for the Corps to spend up to 
$5M to study and repair environmental damage caused by their actions. Congressman Cox has 
supported this effort along with Water Resources Development Act (WRDA) authorization 
language to alter the harbor facilities and improve water quality. Although the Section 1135 
Authority was not approved, the WRDA Authorization has passed House committee approval 
at the time of this writing. 
 
Salt Creek 
 
The Salt Creek Ozone Treatment Plant began continuous operation in November 2005. 
Although designed for the dry weather season, the City was able to turn the plant throughout 
most of the rainy season, which was relatively dry.  The Plant has demonstrated to be a true 
success and postings at the beach were significantly reduced during the reporting period. The 
City did face some operational challenges later in summer 2006 as part of the shakedown 
process, but with the troubleshooting and expertise of SCWD who is under contract to operate 
and maintain the plant, we were able to run the plant almost continuously through some 
extreme climate conditions. The plant was shut down for repairs for a couple of short periods. 
 
The final report for this project will be drafted at the end of the calendar year with a final report 
in 2007. Additional the City is excited to pursue reuse of the treated urban runoff for irrigation 
supposes. Regulatory agencies did express some concerns, but through discussions and 
additional study work, the concept is being pursued. 
 
Consolidated Grants Program – Prop 40 Smartimer Edgescape Evaluation Program (SEEP) 
 
Strengthening the relationships and coordination fostered during the development of the South 
Orange County Integrated Regional Watershed Management Plan process, South Orange 
County Cities, along with MWDOC, successfully prepared a complex and comprehensive 
project that was awarded funding under the Consolidated Grants Program this year. The 
SmarTimer Edgescape Evaluation Project (SEEP) involves monitoring the effectiveness of 
implementation of Smartimers, edgescaping projects and a combination thereof, in the 
reduction of urban runoff and associated pollutants. The project will begin in 2007. 
 
Education Highlights 
 
The City is also proud of its commitment to partnerships again this year, in regards to 
educational activities. Much success and enthusiasm has been demonstrated through a number 
of partnerships effectively focusing educational efforts to specific target groups or topics. Some 
of the partnerships include: Dana Point Turkey Trot sponsors, and the Dana Point U.S. Coast 
Guard Auxiliary, the Doheny Beach Interpretive Association, South Coast Water District, South 
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Orange County Water Authority. A Protect Our Earth – Protect Our Ocean coloring book was 
developed for distribution at events, schools, etc. and demonstrates a success effort to bring a 
variety of groups together that share the same goals. Details of the educational efforts are 
contained in Section 6 of this PEA. 
 
The City is targeting source control efforts at the general public through education aimed at 
priority pollutants. Efforts such as working with commercial carwashes and offering discounts 
at local car washes, offering portable pet waste dispenser give-aways, in additional to providing 
pet waste collection bags throughout the City, making the connection between water 
conservation and beach and ocean water quality protection though outdoor water conservation 
education by providing shut-off hose nozzles provided by SCWD, dustpans to encourage 
“Sweep It Up – Don’t hose”, etc. are all intended to help change behavior by providing the tools 
that residents can use. 
 
Dana Point Earth Ocean Society 
 
The Dana Point Earth Ocean Society was officially founded on February 9, 2006 by an 
enthusiastic resident with a mission to address litter. The City of Dana Point provided $5,000 in 
grant funding, along with staff support to initiative the first annual Earth Day Clean Up on 
April 22, 2006. A Board of Directors was formed with motivated residents, including the City’s 
former mayor. The society recruits members, both residents and businesses to help achieve the 
Society’s mission: “To restore, promote and maintain the health of our local watersheds, 
beaches, and ocean through extensive education and action programs that challenge and change 
negative behavioral patterns.” 
 
Three significant programs implemented by the Society include: 
 

 Providing scholarships for 5th graders to participate in the  Ocean Institutes Watershed 
Education Program 

 Organize the new annual Earth Day Clean-Up Event, involving the children and parents 
of those who went through the Ocean Institute Watershed Education Program 

 Implement Smoker’s Outposts (self-contained outdoor ashtrays) throughout the City 
where cigarette butt litter is a problem. Twenty-four have been funded and installed to 
date. The society has a goal of 75. 

 
As demonstrated by the programs implemented above, one can see that the City is committed 
to protecting and improving water quality. The City has met all minimum requirements of the 
permit in the program elements listed above, and in many cases exceeded requirements, with 
the many special water quality projects noted above. The City is proud of its achievements and 
strives to continue to make improvements.  
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C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section 1.0) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment 
(PEA) in order to better report to the Regional Boards the implementation and 
performance the Permittees’ stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program 
implementation and validation data necessary for the submittal of the Annual 
Progress reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee 

can, on a jurisdictional, watershed and/or countywide basis, compile and 
analyze the program data.  These analyses will allow for the comparison of 
subsequent evaluations as well as the identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to each of the program 
components and used as an effective management tool in determining where 
modifications within the DAMP and/or LIP may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have 

or will be made to their LIP.   
 
C-1.2 Background (LIP Section 1.0) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water 
Act (CWA), established the National Pollutant Discharge Elimination System (NPDES) 
permitting program.  As a result of court decisions and the overriding need to clarify the 
stormwater permitting requirements, the CWA required the Environmental Protection 
Agency (EPA) to issue regulations to be effective by 1983 that included stormwater 
runoff from rainfall.  Congress passed a Clean Water Act Amendment in 1987, the Water 
Quality Act, which brought stormwater discharges into the NPDES Program.  EPA 
issued subsequent regulations on November 16, 1990.   
 

In response to those regulations, the County of Orange (subsequently singularly referred 
to as the Principal Permittee), the Orange County Flood Control District and the 
incorporated cities of Orange County (all three collectively referred to as Permittees) 
have obtained, renewed and complied with the following NPDES Stormwater Permit 
from the San Diego Regional Water Quality Control Board (subsequently referred to as 
the San Diego Board or as the Regional Board):      
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Permit Term 
San Diego Regional Board 

Order  
No. 

NPDES  
No. 

Date Adopted 

First  
(1990-1996) 

90-38 CA 0108740  July 1990 

Second  
(1996-2002) 

96-03 CAS0108740  August 1996 

Third  
(2002-2007) 

R9-2002-0001 CAS0108740  February 2002 

 

Each permit renewal has required the Permittees to continue to implement ongoing 
stormwater quality management programs and develop additional programs in order to 
eliminate non-stormwater discharges and control pollutants in stormwater discharges to 
the maximum extent practicable. 

As a result of the Third Term Permit requirements, the Permittees enhanced established 
program elements, introduced new program elements, and commenced implementation 
of watershed-based water quality planning processes to complement existing 
jurisdictional and countywide processes. The program update also addressed the 
necessary reconciliation of two Permits which, for the first time, had different 
requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP 
to include model programs and templates for Local Implementation Plans (LIP) (also 
termed Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego 
Regional Board Third Term Permit), which will assist the Permittees in implementing 
the program within their individual jurisdiction as well as recognize the differences 
between the two sets of permit requirements.   
 
This annual progress report covers the period from July 1, 2005 to June 30, 2006 and 
therefore provides an opportunity for a year-to-year comparison of program 
implementation under the Third Term Permit. 
 
 

0035671



 
 
 
 
 
 
 
 

CITY OF DANA POINT 
 
 
 

SECTION C-2 
 
 

 
 
 
 

PROGRAM MANAGEMENT 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
2005-06 

 

0035672



SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-1 November 15, 2006 
DAMP Appendix C-2  

C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section 2.1) 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Dana Point involve the following 
activities: 
 

• Coordination with the Principal Permittee and other Permittees on continued program 
development through the 2003 DAMP; common program implementation (such as 
monitoring, public education and watershed programs); and a commitment of funding to 
shared budgets under the Implementation Agreement;  

• Coordination with internal City departments to implement the LIP;   
• Preparing, approving and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and  
• Data management and compliance reporting based on common practices specified in the 

2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section 2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Dana Point 
has designated NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name Lisa Zawaski Brad Fowler 
Title Senior Water Quality Engineer Director of Public 

Works/Engineering 
Department Public Works/Engineering Public Works/Engineering 
Address 33282 Golden Lantern, Dana 

Point, CA 92629 
33282 Golden Lantern, Dana 
Point, CA 92629 

E-mail Address lzawaski@danapoint.org bfowler@danapoint.org 
 
The General Permittee Committee meets at least six times per year.   The City of Dana Point had 
representatives at the following meetings: 

Meeting Date Attended 
July 28, 2005  
August 25, 2005  
September 29, 2005  
October 27, 2005  
November 2005 - NO MEETING  
December 22, 2005  
January 26, 2006  
February 23, 2006  
March 23, 2006  
April 27, 2006  
May 25, 2006  

0035673



SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-2 November 15, 2006 
DAMP Appendix C-2  

Meeting Date Attended 
June 22, 2006  

 
In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  
City Engineer Technical Advisory 
Committee (TAC) 

 

City Manager Water Quality 
Committee 

 

Dana Point Harbor Water Quality 
Task Force  

 

Orange County Coastal Coalition  
South Orange County Integrated 
Regional Watershed Group 

 

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    

 
 
C-2.3 City Internal Coordination (LIP Section 2.3) 
 
The City of Dana Point has funded a full time Senior Water Quality Engineer position that became 
effective August 30, 2005. The in-house, full-time staff member has provided more effort, better 
continuity, improve inter-departmental coordination and response and improved overall efficiency 
and effectiveness of the City's Water Quality Program. 
 
The Public Works Department has also obtained a water quality consultant and budgeted for an 
intern position for FY06-07. 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2. The Public Works organizational chart, which has changed since last reporting 
period, is included in Attachment 2-A at the end of this section. 
 

0035674



SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-3 November 15, 2006 
DAMP Appendix C-2  

The City of Dana Point’s Ocean Water Quality continues to meet monthly to help focus and support 
some of the City’s water quality efforts. The South Coast Water District (SCWD), which provided 
the majority of water and sewer services to the City, also attends the meetings on a regular basis and 
the public is always welcome. The public has made regular attendance at most of the meetings. 
Some significant achievements made during the reporting period include: 
 

• Grease Interceptor Installation Incentive Pilot Program – a coordinated effort with the South 
Coast Water District, with dedicated funds to provide a monetary incentive of up to 50% of 
the cost of installation of a grease interceptor for priority restaurants that currently do not 
have one. At the time of reporting one facility is taking advantage of this program. It is 
anticipated as SCWD’s Grease Control Program progresses, that this program will become 
better utilized. 

• Inlet Filter Installation and Maintenance Program for HOAs – the committee has supported a 
program where the City will install (and fund) inlet filters in private HOAs where there is 
interest, providing that the HOA enter into a Memorandum of Understanding obliging the 
HOA to maintain the inlet filters at a schedule consistent with the City’s. Two HOAs have 
expressed interest at the time of this report; however there have been no commitments to 
date. 

• Water Quality Citation for First Offense Increased - The subcommittee has reviewed all the 
ordinances and corresponding fines relating to water quality and has supported an increase in 
the Administrative Citation for a first offense from $100 to $1,000. This was approved by the 
City Council on July 12, 2006 and effective the first part of FY06-07. 

 
C-2.4 Fiscal Analysis (LIP Section 2.4) 
 
The Fiscal Analysis includes the following: 
 

• the City’s expenditures for the previous fiscal year; 
• the City’s budget for the current fiscal year; and 
• a description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of Dana 
Point.  The tables below report costs that include the costs of Permittee operations and contracted 
services. 
 
Capital Costs 
 
Capital costs include any capital costs that have been expended in the City’s approved Capital 
Improvement Project Plan.  These expenditures are typically for projects that consist of any land 
acquisitions, large equipment, and structural public improvements.  
 
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of keeping 
equipment and facilities in working order. 
 

0035675



SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-4 November 15, 2006 
DAMP Appendix C-2  

 
CAPITAL COSTS 

LIP Program Elements FY, 2005-06 
Costs 

Projected FY 
2005-06 Costs 

Salt Creek Ozone Treatment Plant   1,300,000 0 

Phase II Storm Drain   (Water Quality Elements – 
Trash Separation and Diversion Portion) 

1,000,000 500,000 

Doheny Epidemiology Study & Microbial Source 
Tracking 

 500,0000  
(City contribution 
for study occurring  
2007-2008-2009) 

Totals $2,300,000 $1,000,000 
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OPERATION AND MAINTENANCE COSTS 

LIP Program Elements FY 2005-06 Costs 
Projected FY 
2006-07 Costs 

(draft) 
Supportive of Program Administration (LIP Section 
2.0) – Please see details of Staff Costs in table 
below. Other administrative costs also included.  

521,452 561,674 

Municipal Activities (LIP Section 5.0) Litter Control 34,134 42,500 

Municipal Activites (LIP Section 5.0) Recycling 
(included in litter control and drainage maintenance) 

0 0 

Municipal Activities (LIP Section 5.0) Drainage 
Facility Maintenance 

804,586 947,500 

Municipal Activities (LIP Section 5.0) Catch Basin 
Stenciling 

10,725 10,800 

Municipal Activities (LIP Section 5.0) Street 
Sweeping 

169,416 208,000 

Municipal Activities (LIP Section 5.0) 
Environmental Performance (BMP Implementation) 

Included in Program 
Administration 

Included in Program 
Administration 

Municipal Activities  (LIP Section 5.0) Public 
Property & Street Chemical Spill Response 

5,000 10,000 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

17,500 23,000 

Public Information (LIP Section 6.0) Nonpoint 
Source Pollution Awareness 

17,863 19,000 

Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0) 

Included in Program 
Administration 

Included in Program 
Administration 

Requiring Construction BMPs(Supportive of Plan 
Check & Inspection) (LIP Section 8.0) 

Included in Program 
Administration 

Included in Program 
Administration 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

Included in Program 
Administration 

7,500 

Illicit Connections/Discharge Ident. & Elimination 
(LIP Section10.0) Facility Inspection 

38,956 41,000 

Illicit Connections/Discharge Ident. & Elimination 
(LIP Section10.0) Other Efforts to Identify & 
Eliminate Illicit Connections 

5,000 25,000 

Other: Federal Lobbyist 72,400 82,000 
Totals 1,697,031 1,977,973 
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Details of Program Administration Staff Costs 

NPDES Program 
Administration 

Percentage of 
time dedicated 

to NPDES Costs 05-06 

Projected 06-07 
(assume 3% pay 

increase) 
Water Quality Engineer 0.9 $75,600.00 $77,868.00 
Water Quality Intern 1 $0.00 $5,000.00 
Water Quality Contractor(s) 1 $0.00 $15,000.00 
Streets Manager 0.2 $15,600.00 $16,068.00 
Director of Public Works 0.35 $41,300.00 $42,539.00 
Code Enforcement 0.3 $16,200.00 $16,686.00 
Code Enforcement 0.2 $10,800.00 $11,124.00 
Building Inspector  0.1 $8,800.00 $9,064.00 
Building Inspector 0.1 $8,800.00 $9,064.00 
Parks Manager 0.05 $3,550.00 $3,656.50 
Parks Supervisor 0.05 $2,500.00 $2,575.00 
Administrative Manager 0.2 $12,400.00 $12,772.00 
Administrative Secretary 0.15 $6,150.00 $6,334.50 
Secretary 0.15 $5,400.00 $5,562.00 
Senior Planner 0.1 $7,200.00 $7,416.00 
Senior Planner 0.1 $7,200.00 $7,416.00 
Planning Consultant 0.1 $17,000.00 $17,510.00 
City Architect/Planning 
Manager 0.05 $5,000.00 $5,150.00 
City Engineer 0.05 $5,000.00 $5,150.00 
Construction Manager 0.25 $51,250.00 $52,787.50 
Construction Manager 0.15 $30,750.00 $31,672.50 
Construction Inspector  0.25 $37,500.00 $38,625.00 
Construction Inspector  0.15 $22,500.00 $23,175.00 
Construction Inspector  0.15 $22,500.00 $23,175.00 
Permit Coordinator 0.1 $6,100.00 $6,283.00 
 Total $419,100 $451,674 

 
FUNDING SOURCES 
LIP FUNDING SOURCES FY05-06 Percentages Projected FY06-07 

Percentages 
General Fund 40 80 
Grants: Clean Beaches Initiative 
FY05-06: Salt Creek – $1.2M, Phase II 
Storm Drain $450,000 
FY06-07: Salt Creek – $0.5M, Phase II 
Storm Drain $50,000 

60 20 

TOTALS 100% 100% 
 
C-2.5  Program Management Modifications 
 
The City’s LIP will be revised to reflect the organizational and staff changes. The revised 
organization charts are included at the end of this Section. 
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C-3.0 Plan Development  
 
C-3.1 Introduction  
 
This Section provides information on the approach taken by the City of Dana Point in 
developing its LIP. This Section also discusses a number of studies that the City is 
participating in that will provide future revisions and improvement of the program. 
 
C-3.2 Plan Development  
 
The complexity of the Third Term permits has necessitated the development of a LIP in 
order to provide for a city-specific plan within the broader policy and program 
framework of the 2003 DAMP.  The LIP focuses predominantly on the jurisdictional 
implementation of the model pollution prevention-oriented programs detailed in the 
2003 DAMP and was completed and provided to the RWQCB in 2003.  
 
The 2003 DAMP will be revised and submitted by the Principal Permittee as the 
proposed plan for the Report of Waste Discharge toward the end of the permit term.  
The City LIP, however, is intended to be a more dynamic document plan that will be 
evaluated on at least a bi-annual basis by the City or as directed by the Regional Board. 
Proposed revisions to the LIP Plan Development Section are identified in Section C-3.5. 
 
C-3.3    BMP Effectiveness Investigations  
 
The City has begun to look at ways to evaluate the effectiveness of select Best 
Management Practices (BMPs) and special projects that have been implemented. The 
evaluation of the effectiveness of BMPs has been acknowledged to be a difficult and 
complex task. The City has attempted to evaluate effectiveness for the following projects 
during the reporting period: 
 
Public Outreach Event Participation Evaluation 
 
In order to allocate resources effectively, the City conducted an evaluation of 
effectiveness of the numerous outreach events it participates in with its “Water Quality 
Booth”. In general, most of the events have been well attended and appear to be 
effective in getting urban runoff knowledge across to the general public. One event, 
however, the annual Boat Show was eliminated, as a survey determined that the target 
audience was not being reached effectively. Additional surveys conducted by the 
County support this fact. In response to this evaluation, the City has re-directed efforts 
to target the audience (boat owners) and will work with the Orange County Used Oil 
group to conduct individual education efforts at boat stores and marina/dock areas. The 
City has also reached boat owners by distributing “Boat Bags” (bilge pads, educational 
brochures, info regarding the bilge pad exchange program and “green boating”  
booklet” at a Yacht Club event, reaching over 100 interested individuals.  The City has 
also been working with the Dana Point Earth Ocean society, the Dana Point U. S. Coast 
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Guard Auxiliary, Marinas etc. to get the message regarding “green” boating and the 
bilge exchange program to the right people. 
 
A list of events that the City participated is provided in Section 6 of this Report. 
 
Commercial Car Wash Coupon Pilot Project & Evaluation 
 
With support from SCWD and the local car wash businesses (the 2 within the City), 
Dana Point developed a pilot project to provide $3 discount coupons valid at the two 
local carwashes in an attempt to try and get people who currently do not use a 
commercial car wash, to try it at a discounted rate. These were distributed at the Doheny 
75th Anniversary event and the importance of washing a vehicle at a commercial car 
wash for both water quality and water conservation was emphasized as the coupons 
were distributed. We focused distribution at residents who currently did not use a 
commercial car wash. Approximately 200+ coupons were distributed at the event. They 
were valid for one month. Approximately 30 were redeemed. The City feels that this 
pilot project was effective at getting the message out; however it only made a small 
achievement in changing behavior. This is consistent with the County wide survey 
results which indicated that most people are not likely to change car washing behaviors 
and this will be a challenging issue to face as we continue to address urban runoff. 
 
South Coast Water District 3-Tiered Potable Irrigation Meter Rate Structure Program 
 
This special conservation-based rate structure has been applied to 450 potable irrigation 
water meters to date, which are mostly operated by HOAs. The tiered-rate allows for 
reduced rates when water conservation is demonstrated. A continued downward trend 
of potable water used for irrigation continues. In the second year of this program, a 4.3% 
decrease in water use has been observed saving 13.7 million gallons over FY05-06. 
Conserving water for irrigation purposes will have a corresponding decrease in 
irrigation runoff, which is a high priority goal for both the City and SCWD.  
 
This tiered rate structure coupled with other existing programs, such as the Protector 
Del Agua Landscaper Certification program, www.waterbudgets.com, and the 
Smartimer rebate program, sponsored by MWDOC are all valuable existing programs 
that can help us address irrigation runoff. The Tri-City Water Savers Workgroup, 
compiled of Dana Point, San Juan Capistrano and San Clemente Stormwater and water 
conservation representatives have been meeting on a monthly basis to develop a 
marketing campaign to promote these programs to HOAs, via Board Members and 
Property Managers and Landscape Companies. 
 
Capistrano Beach Street Sweeping Evaluation 
 
In response to concerns regarding parked cars interfering with street sweeping in some 
areas, the City is developing options for resolution. At this time this matter is being 
discussed by the City’s Traffic Improvement Subcommittee.  
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The City also re-contracted with its previous street sweeper, as there were many resident 
complaints regarding the newly hired provider regarding poor performance. Street 
sweeping data was evaluated, along with complaint follow-up and field inspections, 
and there was a notable decrease in material picked up by the new contractor. The 
previous contractor is back on line and complaints have dramatically decreased. The 
concern of many residents also demonstrates an increased awareness of the importance 
of street sweeping. 
 
Salt Creek Ozone Treatment Plant Evaluation 
 
The Salt Creek Ozone Treatment Plant construction was completed in October 2005. 
Weekly bacteria samples have been taken when the plant is running and the data has 
demonstrated that the plant is very effective at removing bacteria. Postings have been 
reduced significantly. The Plant is running through a shakedown period where we are 
evaluating and modifying operations and working the bugs out. A final effectiveness 
report will be prepared at the end of the one-year monitoring period. The Final Report is 
anticipated to be complete in early 2007 will be discussed in next year’s annual report. 
 
The Heal the Bay Summer 2006 Report gave Monarch Beach North a “B” grade. This is 
an improvement from the previous year grade of “C”. 
 
Baby Beach Circulation Pilot Project 
 
The City, County and West Technology Systems, together funded a Circulation 
Enhancement Pilot Project at Baby Beach. The goal of the project was to test the 
effectiveness of circulation enhancement in lowering bacteria levels and improving 
water quality at Baby Beach. The pilot project began in March of 2005.  
 
The Pilot Project tested the use of six Oloid devices at Baby Beach to improve water 
circulation. The impacts of circulation improvement were evaluated with the bacteria 
monitoring program and a dye study. The Pilot Project was designed to provide field 
data to determine: 1) the capability of the Oloids to improve water circulation, 2) 
changes in bacteria levels due to water circulation improvement, and 3) impact of 
changes in bacteria levels to reduce the number of AB 411 exceedances. The Pilot Project 
also offered valuable insight into planning a long-term circulation improvement project, 
especially in the operational and maintenance issues. 
 
Major findings from the Pilot Project included: 
• The current configuration of six Oloids improved water circulation in the alongshore 

direction from the west end towards the Youth dock, but was not effective in moving 
water at the east end offshore. Improvements in circulation were found at the West 
End, Buoy Line, and Swim Area sampling locations. Only a slight improvement in 
circulation occurred at the Youth dock. Adding another Oloid at the east end may 
help to improve water circulation there. A different configuration of Oloids 
(quantity, locations, and flow direction) may have greater impact at reducing 
bacteria levels at Baby Beach. 
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• Winds may play an important role in water circulation at Baby Beach. 
• Under low wind conditions (say less than 6 mph), the Oloids can contribute more to 

water circulation at Baby Beach than the wind. 
• Bacteria levels at Baby Beach were low throughout the Pilot Project sampling period. 

While there was a reduction in bacteria levels at some but not all sampling locations 
when the Oloids were operating, one cannot positively conclude the reduction was 
the direct impact of Oloids, rather than other possible natural fluctuations in bacteria 
Circulation Improvement Pilot Project At Baby Beach, Dana Point levels. In general, 
one would like to see consistently an order of magnitude (one log scale) change in 
bacteria data to positively conclude a direct impact. 

• The bacteria sampling program for the Pilot Project only collected twelve weeks of 
useful samples over the summer time. Twelve weeks for data is too short a duration 
to make definitive correlations. In addition, bacteria samples were collected only in 
the morning, but the natural fluctuations of bacteria levels at beaches vary over time 
(e.g. over different tide cycles), these limited data did not conclusively show the 
impact of Oloids on bacteria levels, even though the data did show some reduction 
in bacteria levels at some locations when the Oloids were in operation. 

 
The following recommendations are based on the major findings of the Pilot Project, as 
well as field and visual observations made throughout the project. 
• Implement a permanent circulation improvement project with the installation of 

Oloids after a design analysis (e.g., numerical modeling) to evaluate the optimum 
number, location, and orientation of the Oloid deployments.  

• Analyze wind data at Baby Beach to understand the role of wind in circulation and 
mixing at Baby Beach. Evaluate the relative contribution of Oloids, wind and tidal 
currents in water circulation at Baby Beach. 

• Conduct a review of the Oloid design for compatibility for operation in the marine 
environment, including the use of material that resists corrosion over the anticipated 
period of deployment of the long-term circulation improvement project. 

• Redesign the safety cages with easily removable sides, such as sliding or hinged 
sides, for easy access to remove marine growth periodically. 

• Consider a long term maintenance plan to address removal of biofouling on the 
safety cages, as well as checking the operational status (e.g., remote monitoring to 
ensure the Oloids are fully functional). The maintenance plan shall include a 
contingency plan to replace inoperable Oloids in a timely manner. 

• Implement a long term bacteria monitoring program with duplicate samples over 
varying tide cycles (e.g., spring and neap) and varying time of day, for example 
morning and afternoon. 

• Continue the investigation of the sources that contribute to high bacteria levels at 
Baby Beach, and continue pursuing other source control measures as part of the 
overall solution to improving water quality, such as sediment regrowth and storm 
drain sources. 

 
The County has obtained a Clean Beaches Initiative (CBI) grant to help fund the design, 
construction, and implementation of a permanent circulation improvement project. A 
draft scope/budget agreement is currently being prepared for State review.  Once the 

0035683



 
SECTION C-3, Plan Development  
 

Orange County Stormwater Program C-3-5 November 15, 2006 
DAMP Appendix C-3  

 

project is implemented, a final evaluation report will be prepared as part of the grant 
requirements. 
 
Baby Beach Diversion/Media Filter – Heal the Bay 
 
As part of the Headlands development in the City of Dana Point, the City required the 
developer to install a media filter and nuisance water diversion at the outlet at Baby 
Beach in the Harbor. Since the media filter and diversion were installed, there have been 
notable improvements in the beach water quality in most of the areas of Baby Beach 
during the AB411 period. The east end, swim area and buoy line all improved from an 
“F” grade last year to an “A” grade for FY05-06. Wet weather conditions require 
continued improvement. 
 
Proposed BMP Effectiveness Evaluations to be reported in future annual reports: 
 
In addition to the BMP effectiveness evaluations noted above, the City continues to look 
for and/or create opportunities for effectiveness evaluations to help direct and focus its 
programs. The following BMP effectiveness evaluations are planned for the future: 
 
 Capistrano Beach Storm Drain Project – The City received grant funds for the 

trash separation unit and diversion portion of the large storm drain 
improvement project. A one-year monitoring program and final evaluation 
report will be prepared. The monitoring program will begin in April/May 2006 
and the final report is anticipated to be complete in October 2007. 

 
 North Creek Ozone Pilot Project – There is also an ongoing pilot ozone treatment 

project at North Creek. The independent contractor continues to test his system 
(on his own dollar) in North Creek and has learned a lot about the dynamics of 
urban runoff. This pilot project has been a slow process and many challenges 
were faced along the way but progress continues and the results do show some 
promise. This pilot project has been coordinated with the RWQCB staff and 
monthly reports are required when there will be discharge of the treated water to 
the creek. The pilot project will be completed within the next FY. 

 
 Salt Creek Ozone Treatment Plan Final Report – The Plant has demonstrated to 

be a true success and postings at the beach were significantly reduced during the 
reporting period. The City did face some operational challenges later in summer 
2006 as part of the shakedown process, but with the troubleshooting and 
expertise of SCWD who is under contract to operate and maintain the plant, we 
were able to run the plant almost continuously through some extreme climate 
conditions. The plant was shut down for repairs for a couple of short periods. 
The final report for this project will be drafted at the end of the calendar year 
with a final report in 2007. Additionally, the City is excited to pursue reuse of the 
treated urban runoff for irrigation supposes. Regulatory agencies did express 
some concerns, but through discussions and additional study work, the concept 
is being pursued. It is also a continued goal for the City to reduce the quantity of 
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urban runoff in the Salt Creek Watershed as well as all the watersheds in Dana 
Point.  

 
 Food Facility Rooftop Inspection Program - Is rooftop runoff a significant 

contributor to urban runoff pollution? The City continues to look at ways to 
implement source control BMPs to address primary pollutants. Though bacteria 
is natural and ubiquitous in the environment, and the results of 2007-2009 
Epidemiology and Microbial Source Tracking Study will help us determine if 
bacteria from human sources is posing a risk at our beaches, the City strives to 
reduce/eliminate any potential anthropogenic sources through source control. A 
potential source that is being looked at is grease from exhaust fans on rooftops at 
food service facilities. The project began in June of 2006 and will be completed by 
the end of the year. The goals of the project are: 1) to determine if rooftop 
equipment is a significant contributor of pollutants to the MS4; 2) to remedy any 
issues or lack of maintenance that is observed during the rooftop inspections, 
and 3) based on the results of the inspection program, determine if and at what 
frequency a roof top inspection program should be included as an ongoing City 
source control effort. 

 
Indirect benefits of this project include increased awareness of urban runoff 
pollution and its sources through coordination with food facility staff/owners, 
elimination of potential fire hazards, and complementary coordination with 
SCWD’s newly implemented grease control program. The program, as 
implemented, also provides an extra set of eyes inspecting food service facilities 
within the City, as the contractor doing this work is well versed in urban runoff 
pollution, and has observed some incidences that were able to be corrected 
immediately by a City employee, in lieu of the issue gone unnoticed. 
 

 SCWD Grease Control Program / Grease Interceptor Incentive Program – 
SCWD’s Ordinance approved on February 21, 2006, requires sewer discharge 
permit and grease control BMPs, including BMPs that address urban runoff. A 
comprehensive outreach program kicked off in April/May 2006. This program 
includes one-on-one site visits, inspection and assistance with permit application, 
overview of BMPs requirements, distribution of spill kits, info brochures and an 
educational video. Tiered sewer rates were also established to provide an 
incentive for compliance. 

 
To date, approximately 50% of the food service facilities are completed with the 
outreach and permit application process. The other 50% will be completed by the 
end of the next FY. 
 
The grease control ordinance also requires new, remodeling or changing 
ownership food facilities to obtain a grease interceptor if they already do not 
have one and should. 
 

0035685



 
SECTION C-3, Plan Development  
 

Orange County Stormwater Program C-3-7 November 15, 2006 
DAMP Appendix C-3  

 

The evaluation of this program will include:  evaluation of compliance with 
BMPs, decrease in number of sewer spills or maintenance issues related to 
grease, number of grease interceptors that are installed based on the new, 
remolding or changing ownership requirements, number of noncompliances 
issued based on grease control BMPs related to urban runoff compared to 
previous years, and number of grease interceptors installed through the grease 
interceptor incentive program. Dry weather monitoring data and beach water 
quality data will also be evaluated in subwatersheds over the long term to 
identify any trends in water quality. 

 
 Smartimer Edgescape Evaluation Project (SEEP) – An exciting, innovative and 

comprehensive evaluation of the implementation of ET (evapo-transpiration) 
irrigation controllers, edgscaping site design BMPs and a combination thereof, 
was recently awarded grant funding under the Consolidated Grants Program. 
The project will be administered by MWDOC, but the South Orange County 
Cities will take the lead in implementation of this project. Each participating City 
has identified a potential project site(s) to implement an irrigation based BMP(s) 
or use as a control site. Projects sites were strategically selected to obtain a range 
of land uses and meet other criteria that will benefit the evaluation. Pre-project 
urban runoff monitoring will begin in spring 2007 (pending grant agreement 
execution). BMPs will be implemented at the sites, and post-project monitoring 
will be conducted to evaluate the reduction of runoff and pollutants based on the 
BMPs implemented. This project will require significant coordination between 
South Orange County cities. We hope to obtain scientifically sound data that can 
be used regionally. The data may also help to report on pollutant load reductions 
for TMDL implementation. 

 
 Abtech Smart Sponge Effectiveness Evaluation – As bacteria is a primary 

pollutant within the City of Dana Point, the City is looking for opportunities to 
evaluate the effectiveness of the new technology developed by ABtech – the 
SmartSponge. The City would like to develop a pilot project test the effectiveness 
of the SmartSponge in treating bacteria. This project will be brought to the City’s 
Ocean Water Quality Subcommittee for consideration and approval for 
implementation in the future. 

 
In addition, the Headlands Development will be conducting a comprehensive 
evaluation of the Contech (formally Stormwater 360) Media filters that will be 
implemented at the development. The project will not be completed for a couple years 
and the evaluation will be implemented in the future. 
 
C-3.4 Improvements in Stormwater Science  
 
The City has been aggressively pursuing funds for an Epidemiology and Microbial 
Source Tracking Study at Doheny State Beach during the reporting period. The City has 
committed $500,000 to the study and has been pursuing Federal and State funds, 
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including Prop 50, SEP, and ACL and most recently the State’s Consolidated Grants 
program.  
 
The Study was funded, in part, by the State Consolidated Grants Ocean Protection 
Project Program and will be conducted in 2007-2008. A workgroup consisting of 
RWQCB, SCCWRP, OCHCA, OC and the City of Laguna Niguel have begun to meet to 
discuss our needs and the study design.  
 
The goals of the study are:  
 
• Assess the health risk of swimming in beaches contaminated with a variety of fecal 

bacteria sources; 
• Assess the utility of existing testing protocols at non-source polluted beaches; 
• Evaluate the effectiveness of new and rapid indictors to predict swimmer health risk; 
• Conduct a microbial source tracking/identification to determine where the bacteria 

is coming from and whether or not it is from human sources. 
 
The study will follow-up on conclusions identified in a similar study at Mission Bay, San 
Diego. The study will help to improve and enhance current testing protocols and will 
also provide some much needed information to help develop and implement bacteria 
TMDLs in the area, and possibly the region. 
 
C-3.5 A Look at Level of Effectiveness Assessment in Dana Point  
 
Using the California Stormwater Quality Association (CASQA) Program Effectiveness 
outcome classifications, the City has taken a look and evaluated some of the program 
elements to get a feel for where we stand and where we need to go, acknowledging that 
this is a long-term effort, but that regular assessment is required to make sure we are on 
the right track. 
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Figure 4 above is taken from the CASQA White Paper, An Introduction to Stormwater Program 
Effectiveness Assessment. 
 
The following program elements were reviewed: municipal, construction, commercial, 
public outreach, ID/IC. Specific activities in each element were assigned a level of 
outcome based on the type of assessment available, and any program modification 
associated with the assessment, as applicable. Please note that not all activities of each 
program were reviewed and the specific examples below were selected based on 
demonstration of achievement of highest Levels of outcome types. 
 
Please note that specific examples of effectiveness assessment is provided above in this 
report, as well as minor program modifications that have been discussed in the 
respective section of this annual report. 
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City of Dana Point Summary of Significant Program Modifications Based on Effectiveness Assessment FY 05-06 
Program Specific Activity Levels of 

Outcome Type 
Achieved 

Method of Assessment Program Modifications 

 
 
 
 
 
 
 
 
 
 
 
 

Municipal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

street sweeping 2,4-5 

2- increase in citizen complaints and 
awareness have increased and 
resulted in formal City evaluation and 
action 
 
4- each month quantities of street 
sweeping material collected from 
streets is calculated resulting in load 
reductions 
 
5- waterbodies have not been 
designated as impaired for significant 
pollutants that street sweeping 
address, such as sediment and trash 
and debris 

As a result of citizen complaints, City 
evaluations of existing street sweeping 
contractor performance in field and loads 
collected, the City discontinued service 
contractor who was not meeting performance 
measures. 
 
City will also begin to implementation a pilot 
project of posting No Parking times in areas 
for street sweeping in lieu of the 
unenforceable voluntary program that is now 
implemented now in most areas. 
 
City continues to education residents 
regarding importance of moving cars on street 
sweeping days and connection of street 
sweeping and protection of water quality. 

inlet filter installation 
and maintenance 4-5 

4- each cleaning quantities of inlet 
filter material collected from inlet 
filters is calculated resulting in load 
reductions 
 
5- waterbodies have not been 
designated as impaired for significant 
pollutants that street sweeping 
address, such as sediment and trash 
and debris and hydrocarbons 

Activity has demonstrated effectiveness. 
Continue as is. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved 

Method of Assessment Program Modifications 

 
 
 

Municipal 
 
 
 
 
 
 
 

Salt Creek Ozone 
Treatment Plant 1, 2, 4, 5, 6 

1- Plant reduces pollutant of concern 
Ocean Plan criteria. 
 
2- Residents awareness has 
increased since plant in operation. 
Education sign posted near plant. 
Beach users. lifeguards, and other 
stakeholders have noticed 
improvements in beach water quality 
(less postings). 
 
4, 5 & 6- When plant in operation, 
bacteria load reduction from urban 
runoff is significantly reduced resulting 
in improvement in urban runoff quality 
and receiving water quality via 
reduction in beach postings. 

Continue to operate and maintain and develop 
effective and efficient operating protocols. 
 
Continue to acquire date for evaluation of 
plant effectiveness, future TMDL development 
and implementation, and understanding of 
dynamics of scour pond influence on bacteria 
counts. 
 
As behavior change has not been 
demonstrated upstream in watershed City to 
continue to address source control strategies 
upstream in watershed. 

Nuisance Water 
Diversions and 
Hydrodynamic 

separators 

4 

4- dry weather flows diverted to sewer 
and debris removal are evaluated 
monthly result in load reductions of 
urban runoff pollutants. 

Continue to operate. 
 
Determine if flow data can be used to help 
develop appropriate source control strategies 
in watershed. 

Staff Training 1,2 & 3 

1- Permit requirements are being met. 
 
2- City staff has demonstrated 
increased knowledge and 
implementation of storm water 
program. 
 
3- City staff has implemented 
appropriate BMPs. 

Continue to utilize broad-based City field staff 
to implement program to maximize resources. 
 
Continue to provide opportunities for training 
of City Staff. Encourage “advanced” training 
on topics of interest and responsibility (ie. IPM 
for park staff). 
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Program Specific Activity Levels of 
Outcome Type 

Achieved 

Method of Assessment Program Modifications 

Construction Enforcement 1, 2 

1- Permit requirements are being met. 
 
2- Some attitude and knowledge of 
requirements has been demonstrated 
by contractors. 

Need for Spanish materials and easier-to-use 
checklists developed by City staff. 
 
Continue to use progressive enforcement. 

Public 
Outreach 

Residential 
Outreach 1, 2, 3 

1- Permit requirements are being met 
and exceeded. 
 
2- review OC survey results which 
indicate a slight increase in public 
knowledge and awareness, in 
general. 
 
 
3- Quantity behavior changes via car 
wash coupon redemption. 
 

 
 
 
Continue with outreach program, continue to 
survey periodically.  
 
Continue to evaluate City public outreach 
events to maximize resources and 
effectiveness. 
 
Continue to pilot outreach programs and 
evaluate them to determine behavior changes, 
if any. 
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Program Specific Activity Levels of 
Outcome Type 

Achieved 

Method of Assessment Program Modifications 

Commercial Roof top inspection 
Pilot Program 1, 2, 3, 4 

1- Permit requirements are being met 
and exceeded. 
 
2- One-to-one contact with 
SCWD/City inspector has been 
effective vehicle to increase 
knowledge and awareness. 
 
3- Will increase BMP implementation 
and force behavior changes to meet 
requirements while being regularly 
inspected. 
 
4- If grease from roof tops is identified 
as a significant source of pollutants, 
load will be reduced through 
implementation of this program. 
 

Continue regular inspections. 
 
If roof top grease is determined to be a 
significant source of pollutants, develop roof 
top inspection program to help address and 
reduce/eliminate the source overtime. If roof 
top grease is not determined to be a 
significant source, evaluate program and 
required resources to develop an appropriate 
inspection program, if appropriate. 
 
Continue to coordinate programs with 
cooperating agencies (i.e. SCWD) with 
complementary goals to maximize resources 
and outreach with consistent messages. 

ID/IC 
Conducting 

investigations / 
training 

1, 2, 3, 4 

1- Permit requirements are being met. 
 
2- Changes in knowledge of program 
managers, as well as violators 
subjected to enforcement action have 
been demonstrated. 
 
3- Changes in behavior can be 
demonstrated, as few violators have 
been identified as repeat violators. 
 
4- Load reductions are anticipated as 
investigations are conducted and 
knowledge base of program 
managers is increased. 

Pursue “advanced” training on conducting 
investigations and relationship between a 
variety of pollutants and potential sources. 
Talk with County for assistance in 
development of this advanced training. 
Continue to work with OC Water Quality 
subcommittee. 
 
Dana Point representative began to attend OC 
Strike Force meetings to obtain more info on 
current investigations and success stories. 
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The list above is no exclusive of all the program activities, but provides a list of some of the significant programs where a bonafide 
assessment and associated program modifications can be made. It is interesting to note that some of the program activities have 
achieved great success. It is also interesting to note that some programs will take longer to achieve a higher level of assessment. The 
City will continue to evaluate and improve and enhance programs, as necessary, as data continues to be collected, knowledge is 
acquired and new information becomes available.  
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section 4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section 4.2) 
 
No revisions were made to the City of Dana Point’s Storm Water and Urban Runoff 
Pollution Controls Ordinance, Title 15, Water & Sewers of the City's Municipal Code, during 
this reporting period.   
 
No revisions were made to any of the City’s ordinances related to water quality during this 
reporting period.   
 
During the reporting period, the City’s Ocean Water Quality Subcommittee reviewed the 
City’s ordinances and fines regarding urban runoff management and determined that a higher 
fine for a first offense is warranted. The increase of a fine for first offense from $100 to 
$1,000 for violations of the City’s Storm Water and Urban Runoff Pollution Controls 
Ordinance, DPMC Chapter 15.10 was approved by the Subcommittee and Council. The new 
fees were effective in August of 2006. 
 
C-4.3 Legal Authority Modifications 
 
There are no program modifications that will be made to the Legal Authority section of the 
City’s LIP at this time. 
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section 5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs.  
 
C-5.1.1  Overall Program Management 
 
Through the submittal of an Organization chart (LIP Exhibit 2.1), the City of Dana Point 
identified which Department(s) were responsible for the implementation of this stormwater 
program element.   
 
During the reporting period, some changes were made to the Organization chart. The revised 
organization chart(s) are included at the end of Section 2 of this report. 
 
Most of the municipal facilities consist of parks. The Parks Department oversees operation and 
maintenance of all municipal parks. The City has obtained a new staff member, Parks 
Maintenance Worker III, to help oversee park management.   
 
The City implemented a new “TrakIt” system that will enhance permitting, project, code 
enforcement tracking and reporting in April 2006. This program will allow improved 
coordination between departments and help code cases being tracked by multiple responders. 
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
5.2) 
 
It is important to note that the City of Dana Point does not own, operate or maintain any beaches, 
nor the following facilities within the City; however the City has been successful in maintaining 
cooperative relationships with other agencies so that any issues that are identified can be 
addressed in a timely, efficient and effective manner:  
 
• The County of Orange owns, operates and maintains the Dana Point Harbor, Baby Beach, 

San Juan Creek Flood Control Channel, Salt Creek, Capistrano County Beach and Salt Creek 
County Beach. The County of Orange also is responsible for the OC County Corporation 
Yard on Del Obispo. 

• The Department of State Parks owns, operates and maintains Doheny State Park Beach. 
• The South Coast Water District (SWCD), the Moulton Niguel Water District (MNWD) and 

the City of San Juan Capistrano own, operate and maintain the water and sewer mains 
throughout the City. SCWD owns, operates and maintains their maintenance yard, and a 30-
acre parcel adjacent to SJC. The City coordinates many efforts that impact water quality with 
these agencies. An example of a successful coordinated effort is detailed in the ID/IC Section 
of the Report in response to the dry weather monitoring program. 
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• South Orange County Wastewater Authority (SOCWA) owns, operates and maintains the 
wastewater treatment facility and the plant’s outfalls, located approximately one mile from 
the coast. 

• Caltrans owns, operates and maintains Interstate-5 and the Highway 1/PCH off ramp over 
San Juan Creek. 

• The Orange County Fire Authority (OCFA) owns operates and maintains Stations 29 & 30 in 
the City of Dana Point. 

• Capistrano Unifed School District owns, operates and maintains various school facilities 
throughout the City, including the bus yard, which is the only identified industrial facility 
within the City. See Section 9, Existing Development, of this Report for an update. 

• SDG&E owns various electrical and gas facilities, including the Southern California Gas 
Yard on Del Obispo, just north of PCH. 
 
In order to address some of the potential concerns of the City’s Emergency Services 
Coordinator (brought on as increased water pollution awareness) had regarding some of the 
training operations conducted by the OCFA on behalf of the City, City staff cooperatively 
developed a set of Fire Department Training Activity BMPs and distributed them 
appropriately. These BMPs are attached at the end of this report. 
 

• The Orange County Public Library owns, operates and maintains a branch library in the City 
of Dana Point. 

 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Summary  
 

Municipal Facility Types Total 
Number of 
Facilities 

Corporation Yards - Maintenance Yards (owned and operated by the County of Orange) 1 
Other Municipal Owned and/or Operated Facilities – City Parks  21 
Other Municipal Owned and/or Operated Facilities – City Public Buildings (City 
Hall/Police, Community Center) 

2 

 
There have been one addition of a park, Lantern Village Park at La Cresta, to the City's 
municipal inventory since last reporting period. 
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal.   
 
The City took over operation and maintenance of Pacific Coast Highway (previously under the 
jurisdiction of Caltrans) in August 2005 and has installed inlet filters in all the storm drain inlets. 
Other management practices, such as weekly street sweeping, storm drain inspections and 
maintenance are also conducted in accordance will City BMPs.  
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Name Location Watershed 
T = Toilets 
P= Parking 

(# Stalls) 

Priority 
Ranking 

Inspected 
2004-05? 

City Hall/Police 
building 33282 Golden Lantern San Juan Creek P Medium Y 

Dana Point 
Community 
Center building 

34052 Del Obispo Street San Juan Creek T, P (129) Medium Y 

OC Corporation 
Yard 34102 Del Obispo San Juan Creek P High Y 

Blufftop Trail Amber Lantern at 
Violet Lantern San Juan Creek  Low Y 

Chloe Luke 
Overlook Park 

Camino Capistrano at 
Camino de Estrella San Juan Creek  Low Y 

Creekside Park 25743 Stonehill Drive San Juan Creek T Medium Y 
Crystal Cove Park 25044 Via Elevado San Juan Creek  Low  

Dana Crest Park 24461 Josiah Drive Dana point 
coastal streams  Low Y 

Dana Hills High 
School Sports Park 

33333 Golden Lantern 
Drive San Juan Creek T Medium Y 

Dana Woods Park 24900 Dana Woods San Juan Creek  Low Y 
Del Obispo Park 34052 Del Obispo Street San Juan Creek  Low Y 
Harry Otsubo 
Community 
Garden 

SE corner of Stonehill at 
Golden Lantern San Juan Creek P-20 Medium Y 

Heritage Park 34400 Old Golden 
Lantern San Juan Creek P-10 Medium Y 

Lantern Village 
Park La Cresta San Juan Creek  Low Y 

La Plaza Park Pacific Coast Highway 
at La Plaza San Juan Creek P-72 Medium Y 

Louise Leyden 
Park 25922 W. Dana Bluff San Juan Creek  Low Y 

Palisades Gazebo 
Park 26401 Palisades Drive San Juan Creek  Low  

Pines Park 34941 Camino 
Capistrano San Juan Creek  Low Y 

Sea Canyon Park 33093 Santiago Drive Dana point 
coastal streams T Low Y 

Sea Terrace Park Pacific Coast Highway 
at Niguel Road 

Dana point 
coastal streams  Low Y 

Sea View Park 25262 Manzanita San Juan Creek  Low Y 
Shipwreck Park 33972 Golden Lantern San Juan Creek  Low Y 
Sunset Park 33345 Calle Naranja San Juan Creek T Low Y 
Thunderbird Park 33422 Ocean Hill Drive San Juan Creek P=8, T Medium Y 

Landscaping 
Activities  

Dana point 
coastal streams 
and San Juan 

Creek 

 High Y 
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C-5.3    Prioritization of Sites (LIP Section 5.3) 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total 

Number of 
Facilities 

Number of mandatory high priority facilities 1 
Number of "Other" high priority facilities 0 
Number of medium priority facilities 9 
Number of low priority facilities 14 
Total Number of Facilities 24 

 
There has been several changes to the municipal facility prioritization during the reporting 
period- the City Hall and some parks has been re-ranked from High Priority to Medium, based 
on results of inspections, activities conducted at the sites, and BMPs implemented. 
 
Watershed Summary  
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

Dana Point Coastal 
Streams 

0 0 3 0 

San Clemente 
Coastal Streams 

0 0 0 0 

San Juan Creek 1 9 11 0 
Total for all 
categories 

1 9 14 24 

 
C-5.4   Model Maintenance Procedures (LIP Section 5.4) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The City also has prepared a Storm Water Management Plan 
for the City Parks and Building Facilities. 
 
There were no changes made to the BMP Fact sheets or the SWMP during the reporting period. 
 
For details on Municipal BMPs and Programs, please refer to the C-5.A Attachment 1 at the end 
of this Section. 
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C-5.5    Inspection (LIP Section 5.5) 
 
The City inspects the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP, at a minimum.  The inspections generally 
include a review of the material and waste handling practices, BMP implementation and 
evidence of past or present unauthorized non-stormwater discharges.   
 
During the reporting period, the City’s Water Quality Engineer conducted the official storm 
water  inspections at all the City’s municipal facilities. This is in addition to the weekly 
inspections conducted by Park staff and contractors as part of their daily responsibilities. The 
drainage facilities are inspected annually before the wet season and additional inspections as 
needed during the wet season. The number of inspections completed during the current reporting 
year is presented below:  
 
Jurisdictional Summary  
Municipal Facility Types Total Number 

of Facilities 
Inspected 

Corporation Yards - Maintenance Yards 1 (official 
inspections 
conducted by 
County – City 
spot checks) 

Other Municipal Owned and/or Operated Facilities - Parks  21 
Other Municipal Owned and/or Operated Facilities - Public Buildings (City 
Hall/Police and Community Center) 

2 

Total for all Categories 24, plus 
regular routine 
inspections 
conducted by 
park staff 

 
There have been no significant issues noted at the City Parks or City Buildings during the 
reporting period. However, the following improvements have been made: 
 
1. A regular cleaning schedule for the trash area at the Community Center has been established. 

2. A carousel-type brochure holder for distribution of educational materials focused on water 
quality topics has been placed at the Community Center. It has proven to be very popular and 
requires re-fills frequently. 

3. Hiring a new in-house Parks Maintenance III worker provides more staff to address irrigation 
concerns, inspect parks, and also provided an extra set of eyes and ears out in the filed to 
report urban runoff concerns to the City’s Water Quality Engineer for follow-up. 

4. Installation of five (5) more mutt mitt dispensers in City parks/trails, bringing the total to 55. 
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5. Improved irrigation controllers have been installed at Dana Woods, Community Gardens, 
Sea Canyon Park and Crystal Cove Park. 

The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring Corrective 
Action 

Number of Re-inspections 
 

Dana Point Coastal 
Streams 0 0 

San Clemente Coastal 
Streams 0 0 

San Juan Creek 4 3 
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 
Programs with BMPs 
Fully Implemented 

Number of 
Facilities/Field 
Programs with BMPs 
Partially Implemented 

Number of 
Facilities/Field 
Programs With No 
BMPs  

Dana Point Coastal 
Streams 

3  0 

San Juan Creek 18 3 0 
 
The facilities referenced above with BMPs partially implemented include the parks where the 
improvements noted above were implemented and the County of Orange corporation yard where 
the following BMP maintenance was required at the time of inspections: 
 
• Repair/replace sedimentation control BMPs in south west corner, 
• Painting contractors must contain and dispose of washwater properly 
• Clean and sweep more frequently/general housekeeping, 
• Storage improvements. 
 
The observations noted during the inspections are always corrected in a timely manner; however, 
it appears that some of the same issues are brought up repeatedly during the inspections (noted 
above), especially at the County maintenance yard. The quarterly inspections appear to be timely 
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and needed to remind employees about the BMP requirements. It should be noted that no 
discharges have occurred. 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
During the reporting period, observation and subsequent education were the enforcement actions 
taken. The City has observed that once potential issues are brought to the attention of the City’s 
contractors and staff, compliance was achieved in a short time (usually that day or the next.) 
 
C-5.5.2   Reporting 
 
During the reporting period, the City did not find any municipal facilities that represented a 
threat to human health of the environment. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Dana Point Coastal Streams 0 
San Clemente Coastal Streams 0 
San Juan Creek 0 

 
C-5.6    Education and Training (LIP Section 5.9) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program, as well as all LIP components.  The training conducted for municipal staff during the 
reporting period is summarized below. 
 
As the City’s water quality program has evolved, the City has developed its NPDES Training 
Philosophy: 
 

 Maintain a knowledgeable, competent and motivated staff 
 Cross train/diversify roles when reasonable 
 Keep up with industry trends and advancing technology in the continually evolving field of 

stormwater / water quality 
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Date Department 
Department 
Subcategory 

Topic of Education 
Activity Sponsor 

# of 
Attendees 

July 18-21, 
2005 Public Works  

Water Quality 
StormCon 2004 StormCon  2 

9/11/2005 Public Works  
Water Quality 04-05 NPDES Annual 

Report Online System 
County of 
Orange  2 

 10/27/2005  All City Staff 
ALL Water Quality Program - 

Annual Report 
 City of Dana 

Point 60+ 

11/3/2005 Public Works  
Parks Municipal Facilities & 

Activities 
City of  Dana 

Point 2 

11/10/2005 Public Works  
Water Quality 

O&M of Media Fitlers 
Stormwater 

360 1 

11/29/2005 Public Works  
Water Quality SWAMP Monitoring & 

Design Workshop SRWCB 1 

12/13/2005 

Public Works, 
Community 

Development 

Parks, Planning, 
Water Quality Filterra/ Bioretention 

Treatment BMPs Filterra 8 

week of 1/9/05 OC Health Inspector 
  

FOG 
Orange 
County 1 

2/15/2006 Public Works 
Parks Protector Del Agua 

Certification MWDOC 2 

2/15/2006 Public Works 

Water Quality 

Water Quality Workshop 
(Water Quality Data) 

Orange 
County (with 
consultant 

Brock 
Bernstein) 1 

July - March 
2005-06 All City Staff 

ALL Water Quality Program - 
Stormwater 101 

 City of Dana 
Point 60+ 

3/17/2006 Public Works 

Water Quality 
Gary Minton - Stormwater 

BMPs 

County of 
Orange/Gary 

Minton 1 

4/26/2006 VIPS Stormwater 101 

Police Water quality resources, 
observations of concerns, 

tools 
Public 
Works 14 

5/5/2006 Public Works 
Streets 

Street Sweeper Evaluation 
Sweeper 
World 2 

5/3/06 Public Works 

Parks 

IPM: ID & Control of Pests 
OC & UC 
Coop Ext. 

2 Tru-Green 
Contract, 1 

public works 
6/21/2006 Public Works Streets Hazardous Response JPWA 2 
 
 
C-5.6.2    Education 
 
The following reference materials were provided to municipal staff and/or contractors and utility 
companies that conduct work in the City. 
 
Poster, Brochure, or Fact 
Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

contract language/ SWMP 2 
 

with contract 
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Poster, Brochure, or Fact 
Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

WQMP Flow Chart 8 
 

during one on one training 

Protector Del Agua Training 
Manual 

2 
 

provided during class 

Construction BMP 
Handouts 

N/A – as needed in field 
 

provided to inspectors and field 
personnel 

Stormwater 101 Handouts 60 
 

during training 

Hazardous Materials 
Reference Guide 

3 
 

distributed to training attendees 

Total number of outreach 
materials distributed 
during the current 
reporting year 

75+ 
 

 

 
City staff hosts monthly mandatory utility coordination meetings, where the utility companies 
meet with the City to go over projects. A regular agenda item includes BMP requirements, issues 
that have been observed, issues that have been resolved, etc. This meeting has been very 
successful in keeping everyone on the same page in regards to the City’s construction BMP 
requirements and expectations. 
 
C-5.7   Environmental Performance Report (LIP Section 5.8) 
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes: 
 
• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 
 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports are completed each year by the City’s Water Quality 
Engineer. 
 
As most of the City’s facilities are parks, it is the City’s ongoing and long-term goal of the EPRs 
to reduce and/or eliminate runoff and implement fertilizer and pesticide BMPs. The City will 
continue to monitor irrigation systems, vegetation selection and fertilizer and pesticide 
management in its day-to day operations. The City also plans to work with SCWD and 
www.waterbudgets.com to monitor water usage and make improvements when necessary. The 
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water budgets program allows one to develop a water budget based on land area, vegetation type, 
soil type, etc. Irrigation meters are connected to the database so that the use can track water 
usage and compare to its established water budget.  
 
C-5.8   Municipal Activities Program Modifications  
 
There are no significant program modifications that will be made to the Municipal Activities 
section of the City’s LIP at this time. 
 
A new recycling program for City staff and residents for household batteries, ink jet cartridges 
and cell phones was implemented during the reporting period. 
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C-5.A  ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first indentified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 
• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 
 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 
The City's landscape maintenance contractor conducts litter pick-up in the City parks, street 
medians and along the San Juan Creek bike trail. In addition, the City contracts for litter pick-up 
services on weekends at four of the City's Parks: Sea Canyon, Creekside, Del Obispo, Pines, 
Sunset and La Plaza. These parks are selected based on use and need for additional litter 
management. 
 
There are more than 126 trash receptacles located throughout the City which are emptied twice 
per week by the City's contracted waste hauler, CR&R. 
 
The City now has 55 mutt-mitt dispensers throughout City parks. The City Parks Manager 
inspects the parks approximately once per week and a component of the inspection is to refill the 
mutt-mitt dispensers as needed. 
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
 
The City sponsors bulky item clean up events each year where residents can drop off items that 
are too big to fit in their household waste containers. The City strategically selects two feasible 
sites to make this event most convenient. The City has also been able to coordinate the event 
with organizations that accept donations, such as Salvation Army and Goodwill, etc. to recycle 
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items that are in good, useable conditions in lieu of disposing them. This year’s events were held 
on:  
• October 29, 2006 
• February 11, 2006 
• May 13, 2006 
 
We had over 500 participants at each event. 
 
This year at the October 28, 2006 clean up event, the City has coordinated with the County’ used 
Oil Recycling program to distribute used oil and filter containers to those who change their oil at 
home. 
 
As one can see by the participation, the events are very successful and well utilized. The program 
helps decrease improper disposal of items (dumping, etc.). 
 
The newly created Dana Point Earth Ocean Society began an initiative to install “Smoker’s 
Outposts” (ashtrays that are not subject to wind and rain) to areas throughout the City where 
cigarette butt litter is a concern. To date the organization has placed 24 of the Smoker’s Outposts 
are various locations. The City has purchased several for municipal facilities. 
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The City continues to implements its Bag2Bag plastic Bag Recycling program that began the 
week of June 20, 2005. Since its inception and documented success, the program has been 
expanded to other cities, and the method had been made easier by allowing plastic bags to be 
collected in any plastic bag, in lieu of a specified blue bag, tied and placed in the recycling 
container. 
 
 
 
 
 
 
 
 
 
 
 
The City is enthusiastic to note a progressive increase in the amount of recyclables that are 
collected and corresponding decrease in the amount of trash collected. It appears an increase in 
public awareness may have changed behaviors and encouraged more residents to recycle more 
and recycle a wider variety of materials. 
 
 
 
 

 Total 
Trash 

Collected 
(includes 
landfilled 

and 
diverted) 

Recyclables 
(amount 
diverted) 

% 
Diverted 

(Recycled) 

FY05-06 57,746 27,567 51 
FY04-05 59,234 26,886 45 
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C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 1560 
Total Number of Catch Basins in City (#) 565 
Total Number of Catch Basins Inspected (#) 565 
Total Number of Catch Basins Cleaned in City 
(#) 

697 (some catch basins required more than one 
cleaning during the year). 

Percentage of Catch Basins Cleaned (%) 100 – some more than once 
Total Volume of Material/Debris Removed 
(tons) 

25 

Method of Material/Debris Removal: Vacuum 
Truck 

15% 

Hand Crews 85% 
 
The City also videoed all the storm drain laterals during the reporting period. No significant 
issues (illicit connections, etc.) were identified yet; however the videos will be reviewed in detail 
and a report and recommendation will be prepared and reported on in the next annual report. 
Another component of this project includes reviewing and updating the storm drain maps, 
including incorporating a GIS Component. There have been many discrepancies between the 
maps and the real world conditions noted. 
 
The City also obtained responsibility for operation and maintenance of Pacific Coast Highway 
which added 39 storm drain inlets and 70 inlet filters to its inventory. The numbers above 
represent the current numbers, including the newly acquired inlets on PCH. 
 
Trash Separation Units  
 
The City’s trash separation units are effectively removed trash and sediments from urban runoff. 
Over 48,000 pounds of material was removed and properly disposed during the reporting period. 
 

FY05-06 

LOCATION 

AMOUNT OF 
LITTER 
(LBS.) 

DATE & AMOUNT 
OF SEDIMENT & 

VEGETATION 
(LBS.) 

DEL OBISPO 
CHANNEL 42.5 1722.5 
DEL OBISPO  101.5 9594.6 
ALIPAZ 226.4 24988.4 

NORTH 
CREEK 103.2 9760.2 
CAPO BEACH 7 2366 

TOTAL 480.6 48431.7 
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Nuisance Water Diversion Systems. 
 
The City completed one new major trash separation unit and diversion system during the 
reporting period, bring the total up to thirteen within the City. Orange County also has the new 
diversion at Baby Beach within its jurisdiction, which was activated during the reporting period. 
 
The City is required to monitor flow and test for specific parameters as required by a Special 
Waste Discharge Permit issued by SOCWA. During the reporting period, the City set up a 
maintenance contract to regularly calibrate the flow meters. A year to year comparison of total 
flow diverted is not available to date, as during the calibrations it was determined that the flow 
meters were not previously calibrated correctly. Data for FY05-06 is sound; however previous 
data was not obtained from a properly calibrated flow meter. Next year’s data will be able to be 
compared to this year’s data to identify daily trends during the months of operation, as well as 
year to year comparisons. We hope the data may help in ID/IC investigations. 

Date 
Started 

Channel 
Name 

Location of 
Diversion 

Costs For 
Diversion 

Setup 

Amount of Flow 
Diverted  

05-06 
(gallons) 

Amount of 
Flow Diverted  

04-05 
(gallons) 

5/01/06 Capo 
Beach Capo Beach $500,000 0 NA 

4/1/03 San Juan 
Creek 

Alipaz – 
north of Quail Run 

on Sycamore Creek 
Trail 

$650,000 9,756,441 6,817,872 

12/01/03 San Juan 
Creek 

Del Obispo - 
Behind Dana Point 
Community Center 

at 34052 Del Obispo 

$650,000 827,680 915,679 

9/01/03 North 
Creek 

North Creek 
Approximately 200 

feet north of the 
intersection of Dana 
Point Harbor Drive 
and Park Lantern, 

on west side of 
Dana Point Harbor 

Drive in a Utility 
Vault 

$1,000,000 4,260,063 3,167,437 

04/01/03 Capo 
Beach 

Urban Runoff  
(8 small diversions) $650,000 42,716  

5/01/00 Capo 
Beach 

Camino De Estrella- 
small gutter 

diversions at the 
intersection of 

Camino De Estrella 
and Camino 
Capistrano 

$150,000 N/A N/A 
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Inlet Filters 
 
The City has 565 inlets within its jurisdiction. Each of the inlet is equipped with a DrainPac inlet 
filter to remove sediment and trash, as well as hydrocarbons from urban runoff prior to reaching 
the receiving waters. The City inspects and cleans the inlet filters at a minimum of quarterly. 
 

 
It is apparent, based on the above quantifiable data above, that the inlet filters are effective at 
capturing litter and sediment from urban runoff and this preventing it from entering receiving 
waters. In addition, a summary of two studies regarding the effectiveness of inlet filters are 
provided below. 
 
The CIWMB Catch Basin Insert Study – Final Report, Grant Number URD3-02-0005, Prepared 
for the California Integrated Waste Management Board, by Geosyntec Consultants and UCLA, 
May 24, 2005 (www.seas.ucla.edu/stenstro) developed the following conclusions regarding catch 
basin inserts: 
 

 In general, catch basin inserts are excellent litter removal devices. 
 All manner of litter was collected, including paper, plastics, and coarse sediments, as well as 

oil and grease. 
 Drainpac (filters used within the City) have large capacities and finer screens and therefore 

retain bulk solids more effectively, which in turn helped with oil capture. Drainpac has a 
capacity to treat high flows. 

 Drainpac captures sediment by sieving, and had demonstrated the ability to retain the 
captured sediments with reliability. 

 Drainpacs has an average removal efficiency of 67% of oil and grease in laboratory tests and 
50% in field tests (via polypropylene liner). 

 

WCC et al. “Santa Monica Bay Area Municipal Stormwater/Urban Runoff Pilot Project-
Evaluation of Potential Catchbasin Retrofits. September, 1998, pp 1-6-1, concludes that inlet 
filters have an advantage of being able to use existing infrastructure to remove stomrwater 
pollutants at low cost. Observations indicate that they do not cause flooding problems, free oil 
and grease can be removed (although emulsified oil generally cannot be removed), and particles 
can be removed down to a size of 100 µm in lab tests and field tests indicated capture of smaller 
particles. 

 

Date of 
Inspection/Cleaning 

Total # of Inlet Filters 
that required cleaning 

Pounds of Litter 
Removed 

Pounds of 
Sediment Removed 

August 2005 249 607.5 30,139 
December 2005 391 912.5 50,401.5 

April 2006 278 612.5 33,539.9 
June 2006 338 1217.5 39,105 

 TOTALS 3,350 153,185.4 
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The City conducted an inventory and survey throughout the City to identify and prioritize 
potential nuisance water diversion sites throughout the City during the previous reporting period. 
Identification and prioritization criteria included location, pipe size, watershed area, site 
feasibility, and observation and volume of dry weather flows. Eight potential diversion locations 
were identified in the San Juan Creek Watershed. Two of the locations are located within Dana 
Point Harbor. The other six diversions are located at sites along San Juan Creek and the Pacific 
Ocean coast. Detailed locations can be provided upon request. The City included the above 
diversions in the South Orange County Integrated Regional Watershed Management Plan 
(IRWMP). Funding is needed to implement any of the potential diversions identified. The City 
has helped fund a microbial source tracking and epidemiology study to be conducted during the 
summers of 2007 & 2008 season to determine if diversions would be effective and necessary.  
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Potential Nuisance Water Diversion Projects 

Channel 
Name 

Location 
of 

Diversion 

Costs for 
Diversion 

Setup 

Drainage 
Area 

(acres) 

Amount of 
Flow 

Diverted 
(gpd – 

estimated) 

Status 

San Juan 
Creek 

north SJC 
watershed 
in Dana 
Point 

750,000 89 20,000 Long-term project, if 
determined to be effective, 
after Doheny Beach 
Microbial Source 
Tracking and 
Epidemiology Study and 
funding is acquired. 

San Juan 
Creek 

west side 
of SJC, 
north of 
Alipaz 

1,000,000 70 15,000 Long-term project, if 
determined to be effective, 
after Doheny Beach 
Microbial Source 
Tracking and 
Epidemiology Study and 
funding is acquired. 

San Juan 
Creek 

south of 
Alipaz, 
north of 
Del 
Obispo 

1,100,000 105 20,000 Long-term project, if 
determined to be effective, 
after Doheny Beach 
Microbial Source 
Tracking and 
Epidemiology Study and 
funding is acquired. 

San Juan 
Creek 

Capistran
o Beach 
Storm 
Drain 
(L01S02) 

1,250,000 ? ? Long-term project, if 
determined to be effective, 
after Doheny Beach 
Microbial Source 
Tracking and 
Epidemiology Study and 
funding is acquired. 

San Juan 
Creek 

open 
channel of 
east side 
of SJC 

750,000 30 10,000 Long-term project, if 
determined to be effective, 
after Doheny Beach 
Microbial Source 
Tracking and 
Epidemiology Study and 
funding is acquired. 
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Channel 
Name 

Location 
of 

Diversion 

Costs for 
Diversion 

Setup 

Drainage 
Area 

(acres) 

Amount of 
Flow 

Diverted 
(gpd – 

estimated) 

Status 

San Juan 
Creek 

South San 
Juan 
Creek – 
east side 

900,000 74 15,000 Long-term project, if 
determined to be effective, 
after Doheny Beach 
Microbial Source 
Tracking and 
Epidemiology Study and 
funding is acquired. 

Dana 
Point 
Harbor 

east of 
Ensenada 
Place 

1,000,000 142 35,000 Long-term project, if 
determined to be 
beneficial and funding 
available. Coordination 
with Harbor Revitalization 
and Doheny Beach 
Microbial Source 
Tracking and 
Epidemiology Study  
required. 

Dana 
Point 
Harbor 

end of 
Golden 
Lantern 

1,000,000 241 50,000 Long-term project, if 
determined to be 
beneficial and funding 
available. Coordination 
with Harbor Revitalization 
and Doheny Beach 
Microbial Source 
Tracking and 
Epidemiology Study  
required. 

 
C-5.A.4 Catch Basin Stenciling  
 
Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-stenciled this 
reporting period 

565 0 (none required re-stencling) 
 

Type of Application(s) Used % Used 
Spray Paint 100 
Curb Markers 50 
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Approximate 50% of the City’s storm drain inlets are marked both with stencil and a curb 
marker. It should also be noted that the newly-acquired inlets on PCH are stenciled with a 
Caltrans stencil; however the City will be re-stenciling them with the City stencil in FY06-07. 
 
Phrase Used Yes/No 
Spray Paint  
No Dumping Drains to Ocean, Blue and Black letters on 
white background 

 

 
C-5.A.5 Street Sweeping            
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
YES 
 
The City re-contracted with its previous street sweeper, as there were many resident complaints 
regarding the newly hired provider regarding poor performance. Street sweeping data was 
evaluated, along with complaint follow-up and field inspections, and there was a notable 
decrease in material picked up by the new contractor. The previous contractor is back on line and 
complaints have dramatically decreased. The concern of many residents also demonstrates an 
increased awareness of the importance of street sweeping.                                                                                                                                                                                                                                                                                                                                                                                                         
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush 0 
Vacuum 2 (County) 
Brush assisted 0 
Regenerative Air 2 (Clean Street) 
Other 0 
 
Question Yes/No How Often By What Means 
 
Parking restrictions for street 
sweeping? 

   
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

 monthly  
 

 
Are streets inspected for sweeper 
effectiveness? 

 weekly visual 
 

 
C-5.A.6 Household Hazardous Waste Collection  
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The number of users of the free County-wide Household Hazardous Waste Collection facilities 
has increased from 1,347 in FY04-05 to 1,566 in FY05-06. This positively reflects the success of 
the City and County’s Public Education/Awareness programs. 
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Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Grant 
Ends on 

Have you 
quantified the 
amount of oil 
collected as part 
of the grant? 

Motor 
Oil/Oil 
Products 
Collected 

Oil Filters Collected 

 
 

07/01/05 06/30/06  28,000 
gallons 

14000 
 

 
C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.   Fertilizer Management 
 
Question Yes Specify (if needed) 
Did a city personnel apply fertilizers in your 
jurisdiction? 

 
NO 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

 
 

Yes- County of Orange, 
TruGreen and Soto 

Did a city personnel determine which type of 
fertilizer to use? 

 
 

Parks Staff 

Did a contractor determine which type of 
fertilizer to use? 

 
 

Yes- County of Orange, 
TruGreen and Soto 

Did a city personnel determine the fertilizer 
application rates? 

 
 

Parks Staff 

Did a contractor determine the fertilizer 
application rates? 

 
 

Yes- County of Orange, 
TruGreen and Soto 

Did a city personnel determine the timing of 
fertilizer applications? 

 
 

Parks Staff 

Did a contractor determine the timing of 
fertilizer applications? 

 
 

Yes- County of Orange, 
TruGreen and Soto 

Did a city personnel determine the application 
methods of fertilizers? 

 
 

Parks Staff 

Did a contractor determine the application 
methods of fertilizers? 

 
 

Yes- County of Orange, 
TruGreen and Soto 

Did city personnel store the fertilizers?  
 

NO 

Did a contractor store the fertilizers?  
 

Yes- County of Orange, 
TruGreen and Soto 

Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

 

Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

On athletic fields only, two to 
three times per year. 
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Question Yes Specify (if needed) 
Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

Computers are calibrated daily 
for County services. Other 
landscaping contractors calibrate 
their equipment three to four 
times per year. 

If Yes, How is calibration done? (Please specify)  
 

Calibration formulas for County 
services. City landscaping 
contractors are calibrated based 
on estimates per square footage 
and settings on bag. 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 
 

No 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

 
 

County services : when spills 
occur, they are contained and 
absorbed, if necessary and swept 
up.  For City landscape 
contractors any spills are blown 
back into vegetation. 

Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

City landscaping contractors: 50 
acres of land were treated with 
fertilizers. 

 
The following table provides information on the fertilizers that were applied in the City during 
the reporting period. 

Brand Name Nitrogen Phosphorus Potassium Total Amount 
Applied (lbs) 

Ex. Super Turf 20 10 10 2000 
Urea 42 0 0 6000 
Turf Supreme 16 6 8 6000 
Nitro King 22 6 8 6000 

 
B. Pesticide Management 
 
Question Yes/No Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)   
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?  no 
Do you monitor Vertebrates: Ground squirrels?  no 
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Question Yes/No Specify (if needed) 
Do you monitor Vertebrates: Others? (Specify)  no 
Do you monitor Insects/Mites: Ants?   
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   
Do you monitor Insects/Mites: Others? (Specify)  no 
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?  no 
Do you monitor Diseases: Other? (Specify)  no 
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

  

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative 
Extension? 

  

Do you identify pests from Internet?   
Do you identify pests from Pest Control 
Advisor? 

  

Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)  no 
Did a city personnel apply insecticides/miticides 
in your jurisdiction? 

 no 

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

  

Did a city personnel apply herbicides in your 
jurisdiction? 

 no 

Did a contractor apply herbicides in your 
jurisdiction? 

  

Did a city personnel apply fungicides in your 
jurisdiction? 

 no 

Did a contractor apply fungicides in your 
jurisdiction? 

 no 

Did a city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction? 

 no 

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

 no 

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

 3 (contracted service) 
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Question Yes/No Specify (if needed) 
CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

 Tru-Green 

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide saftey? 

 3 (contracted service) 

Do you calibrate the equipment used for the 
application of pesticides? 

  

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 computer rigs are calibrated daily, 
other equipment 1-5 times per year. 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 City contractors: test on a small 
area. County services: use 
calibration formulas. 

Do you have written procedures in place to deal 
with pesticide spills? 

  

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

 no 

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 

  

Do you typically clean up small spills of 
pesticides by Sweeping? 

 n/a 

Do you typically clean up small spills of 
pesticides by Washing? 

  

With the left over pesticide from an application, 
do you store for the next job? 

  

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

 no 

With the left over pesticide from an application, 
do you ... (Please specify). 

 n/a 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

 n/a 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

 n/a 

The location where you clean vehicles used to 
transport pesticides is at your own facility. 
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Question Yes/No Specify (if needed) 
The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

 n/a 

The location where you clean vehicles used to 
transport pesticides is at the application site. 

 n/a 

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

 n/a – contractor  

When pesticides land off-target (i.e. on 
sidewalks and streets), you sweep/blow. 

  

When pesticides land off-target (i.e. on 
sidewalks and streets), you wash. 

 no 

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

 no 

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 Approximately 60 acres on parks. 
County services: 63.95 acres of 
land were treated with pesticides. 

How many acres of insecticides/miticides were 
applied? 

  

How many acres of herbicides were applied?  60 
How many acres of fungicides were applied?  none 
How many acres of molluscides (i.e. snail baits) 
were applied? 

 none 

 
The following table provides information on the pesticides that were applied in the City during 
the reporting period. 
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     Category of 

Pesticide 

Brand Name EPA Registration 
Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV 

 
41-A 

2839-50021-AA 30 43 ounc
es 

    
 

 
Aquamaster 

524-343-AA 54 5 gallo
n 

    
 

 
Reward 

101-353-2A 36 2 gallo
n 

    
 

 
Landmark MP 

352-621 50 4 packe
ts 

    
 

 
No Foam A 

1050775-50022-
AA 

90 10 gallo
ns 

    
 

 
Round Up Pro 
Concentrate 

524-529-AA 50 25 gallo
ns 

    
 

 
Ex. Round Up Pro 

348-04-001  200 gallo
ns 
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C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

  

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

  

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

  

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

  
no 

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

  

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

  

An alternative to pesticides was used: Weeds - 
Fabric for suppression 

 no 

An alternative to pesticides was used: Weeds - 
Adjust mowing height 

  

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

  

An alternative to pesticides was used: Weeds - 
Flaming 

 no 

An alternative to pesticides was used: Weeds - 
Landscape design 

 no 

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

 no 

An alternative to pesticides was used: Diseases 
- Irrigation 

  

An alternative to pesticides was used: Diseases 
- Plant selection 

  

An alternative to pesticides was used: Diseases 
- Pruning 

  

An alternative to pesticides was used: Diseases 
- Fertilization 

  

An alternative to pesticides was used: Diseases 
- Landscape design 

  

An alternative to pesticides was used: Diseases 
- Other (Please specify) 

 no 
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Question Yes/No Specify (if needed) 
An alternative to pesticides was used: Insects - 
Biological control 

  

An alternative to pesticides was used: Insects - 
Plant selection 

  

An alternative to pesticides was used: Insects - 
Pruning 

  

An alternative to pesticides was used: Insects - 
Physical Removal 

  

An alternative to pesticides was used: Insects - 
Landscape Design 

  

An alternative to pesticides was used: Insects - 
Other (Please specify) 

 no 

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Darren Haver: 
dlhaver@ucdavis.edu 
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section 6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permits set a high expectation for 
the performance of the public education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section 6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section 6.3) 
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
New Protect Our Earth – Protect Our Ocean Coloring Book 
 
This year the City developed a "Protect Our Earth - Protect Our Ocean" coloring book 
(attached to this report) that resulted in child and adult friendly educational publication 
with a local flavor that touches on a number of priority activities relating to water quality. 
Since the publication was distributed, the City obtained rights to all the pages and the 
book is available to all non-profits to print and publish as they wish. The coloring book 
has been provided to a number of agencies already for use in a variety of education 
activities, including a number of schools, Surfrider and Doheny Interpretive Center. 
 
The project was initiated because the City could not find an up-to-date, quality coloring 
book that addresses water quality. From experience the City knows that coloring books 
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are popular at city events as give-aways and can be very effective educational tools. 
Instead of hiring someone to draw the pages, the City of Dana Point contacted a number 
of local agencies and asked them to donate a coloring page on a topic of their choice 
relating to the organization’s goals or priorities in the protection of the earth and ocean. 
The project was both a success in bringing together a number of organizations that share 
a common mission, it provided a well-recepted opportunity for some local amateur artists 
to get their artwork published, allowed us to focus the book on local issues, and it 
resulted in an eclectic final product that can be used throughout the region. 
 
This year the City focused their residential outreach on source control strategies at public 
events on particular topics of concern as follows: 
 
• Bacteria-  

1. Outreach regarding importance of picking up pet waste via distribution of pet 
waste brochures and portable, refillable poop bag dispensers at a number of city 
events listed below. 

2. Distribution of the new City Protect Our Earth – Protect Our Ocean coloring book 
which features a page on pet waste. 

3. Distribution of water quality pet care brochures and poop pick up bags at San 
Clemente Dana Point Animal Shelter Open House – 150 were provided to pet 
owners, mostly new pet owners 

4. Outreach regarding proper private sewer management in cooperation with 
SCWD/SOCWA- grease and root sewer back up displays, providing free cooking 
grease containers for proper disposal, and distributing brochures regarding private 
sewer maintenance. A total of eight events were conducted during FY05-06. 

5. Distribution of landscape BMPs brochures to address over-irrigation and proper 
fertilizer and pesticide application. 

 
• Car Washing-  

In coordination with SCWD and the local car wash businesses (the 2 within the City), 
the City developed a pilot project to provide $3 discount coupons valid at the two 
local carwashes. These were distributed at the Doheny 75th Anniversary event and the 
importance of washing a vehicle at a commercial car wash for both water quality and 
water conservation was emphasized as the coupons were distributed. We focused 
distribution at residents who currently did not use a commercial car wash. 
Approximately 200+ coupons were distributed at the event. There were valid for one 
month. Approximately 30 were redeemed. The City feels that this pilot project was 
effective at getting the message out; however it only made a small achievement in 
changing behavior. This is consistent with the County wide survey results which 
indicated that most people are not likely to change car washing behaviors and this 
will be a challenging issue to face as we continue to address urban runoff. 
 

• Over-Irrigation- 
Through coordination with SCWD, the City emphasizes the connection between 
outdoor water conservation and ocean water quality at outreach events. There are a 
number of pages in the new coloring book that relay this message. The city also mails 
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over-irrigation courtesy notices to residents when runoff from over-watering is 
observed. When available, the notice includes photos and most of the time the issues 
are addressed in a timely manner. All City staff that work in the field are trained to 
report over-watering issues to the Water Quality Engineer for follow-up. 

 
• Sweep It Up instead of Hosing- 

The City provides free dustpans (made of recycled plastic) and the Household Tips 
brochure. The City’s strategy is to facilitate behavior changes by making it as easy as 
possible by providing simple “tools” that can be used, while getting the message 
across. This message promotes the awareness of the connection of outdoor water 
conservation and water quality. 

 
Support of Ocean Institute’s Educational Programming 
 
Each year City Council approves a contribution to the Ocean Institute to help support 
their ongoing educational programs. 
 
The City made educational materials available to its residents at City Hall and installed a 
new brochure carousel at the Community Center to reach the general public, which has 
been demonstrated to be very popular and requires refill often.  
 
Available Materials 
BROCHURES- ENGLISH 
• The Ocean Begins at Your Front Door  
• Do You Know Where The Water in Your Storm Drain Goes?  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- North 

County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
• Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
• Water Quality Guidelines for Permitted Lot and Pool Drains  
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  
• Sewage Spill Reference Guide 
• City of Dana Point 2005-2006 Water Quality Newsletter 
• Previous City of Dana Point Water Quality Newsletters 
• City Recreation Guides 
• City published brochures on BMPs: 

 Home Repair and Remodeling 
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Available Materials 
 Fresh concrete and Mortar Application 
 Landscaping, Gardening, and Pest Control 
 Painting 
 Automotive Maintenance and Car Care 
 Food Service Industry 
 General construction and Site Supervision 
 Heavy Equipment and Earth-moving Activities 
 Roadwork and paving 

 
BROCHURES- SPANISH 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- North 

County 
 
• BMP Poster for Food/Restaurant Industry 
• BMP Poster for Auto Repair Industry 
• BMP Poster for Gas Station Operation 
 
• Construction Runoff Guidance Manual 
 
Employee Training and Outreach: 
 
Please see Section 5, Municipal Activities, of this report for a list of training conducted 
for municipal staff.  
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
• Distributed BMP fact sheets and manuals, based on priority of site, and/or 

Construction Runoff Guidance Manual with permits;  
• Distributed BMP fact sheets and/or Construction Runoff Guidance Manual at 

construction sites; 
• Conducts pre-rainy season inspections at high priority sites to get the contractors 

prepared (example sites include Headlands and City’s Phase II storm drain project). 
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• Host monthly utility coordination meetings with utility companies and contractors 
within the City. A regular agenda item is City BMP requirements and expectations. 

  
 
 
Outreach to Commercial/Industrial Site Owners and Operators 
 
The City has used its inspection program of commercial facilities and other liaison 
mechanisms for outreach purposes.  The City provided educational materials to the site 
manager with each inspection. The inspection itself is also a valuable educational 
activity. 
 
Training & Outreach Activity 
• Conducted 5 focus groups and workshops with food service facilities on Grease 

Control Program 
• Mailed or delivered brochures and posters to commercial facilities 
• Distributed information and educated owners and operators during inspections.  
• Conducted intense outreach on prevention of 4th of July Harbor  litter in coordination 

with U.S coast Guard and Marinas in Harbor 
 
Specific outreach activities to businesses with quantifiable results include: 

Educational Material Number 
Distributed 

Distribution Method(s) and 
Location(s) 

The Ocean Begins at your Front 
Door, 30+ Delivered during inspections 

Orange County Restaurant BMP 
brochure 10 Delivered during inspections 

The City’s Urban Runoff 
Requirements Manual for Food 

Facilities 
4 

distributed during inspection 
or mailed or emailed upon 

request 

Orange County BMP brochures, 
various topics, as applicable 75+ 

Distributed during 
inspections, or mailed as a 

follow-up 
Orange County BMP Poster for 

Food/Restaurants 10 Distributed during 
inspections 

Website Revisions January 2006 Not Available www.danapoint.org 
Recreation Guide  
(4 times per year) 64000* bulk mail 

CR&R Recycle News 30,000*  mail 
Various articles in OC 

Register/Dana Point News 22000++* paper subscribers 

Don't Contaminate Harbor on 
4th of July 2700 

Boat slip Owners, 
coordinated with United 

States Coast Guard Auxiliary, 
Flotilla 29 
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Educational Material Number 
Distributed 

Distribution Method(s) and 
Location(s) 

Total number of outreach 
materials distributed to 

commercial facilities during the 
current reporting year 

118,829+* 

* - These numbers represent 
total number distributed to 
residents and businesses. A 
breakdown is not available at 
this time. 

 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort by participating in the 
following outreach events: 

 

Event Date Target Audience Approximate Number 
of Attendees 

Annual Kid's Conference on 
Watersheds - Ocean Institute 

January 13, 17, 
19 , 2006 children 150++ 

Festival of Whales 
March 4&5 residents 600+ 

Ocean Awareness Day 
March 12, 2006 children & adults 100+ 

Earth Day Lantern Village Clean 
Up 

April 22, 2006 children & adults 100+ 

Doheny 75th Anniversary* June 24, 2006 beach users  400+ 
League of Cities Sept 7&8, 2006 Municipal 1000+ 

Coastal Clean Up Day 

September 16, 
2006 children & adults 

Dana Point Harbor - 64 
Salt Creek:  - 383 
Doheny - 200 

Summer Concert Series - Rec 
Dept. 

June -August  residents  400+ 

San Clemente – Dana Point 
Animal Shelter Open House 

August 27, 2005 potential pet owners 
150+ (pet care 

brochure and poop 
bags distributed) 

City of Dana Point Winter Festival 
December 11 & 

12, 2005 residents 100+ 

Older American Anniversary Act   Dana Point Seniors 40 

FOG Workshop for Restaurants 

November 17, 
2005 (3 

sessions) 
food facilities 

33+ 

SCWD FOG Focus Group 
September 20 & 

22, 2005 food facilities 
27+ 

Lighthouse Society 
February 21, 

2006 
Dana Point 
Residents 

50 

Lantern Village Association March 7, 2006 Dana Point 
Residents 30 
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Event Date Target Audience Approximate Number 
of Attendees 

Fountains at Sea Bluffs 
Retirement Community 

March 14, 2006 
Dana Point Retirees 

50 

Children's Water Festival April 5, 2006 children 200+ 
DP Senior Center May 19, 2006 Dana Point Seniors 60 

Total 4137+ 
 
There are also three to four beach clean ups sponsored by the Doheny Beach Interpretive 
Association at Doheny State Park Beach per year.  
 
The United States Coast Guard (USCG) Auxiliary also sponsors an annual harbor clean 
up on July 5, after the 4th of July holiday. For the second year in a row, the City partnered 
with the USCG on a successful educational campaign to eliminate water pollution cause 
by water balloons and other plastic debris (water balloon fights have been historically a 
very popular activity at the Harbor, with devastating impacts on the environment). 
Posters were posted and fliers were distributed to 2700 boat slip owners (with help from 
the harbor managers). This effort demonstrated a huge success as there was a dramatic 
decrease in balloon and plastic debris collected during this year’s cleanup. The City will 
partner with the USCG next year and hope to see continuing improvements. 
 
Other Methods of Outreach: 
 
• Website - The City’s website is updated on a regular basis and includes a water 

quality section. Events and regular updates are included on a regular basis. 
• City Council Meeting Slides -Project Pollution Prevention ads are shown during City 

Council meetings on a regular basis. 
• Cable - Project Pollution Prevention ads are shown on the cable channel on a regular 

basis. 
• Storm Drain Banners – new banners were installed in the Harbor area in March 2006 
• City Hall Display Case- a regularly changing display is created in the glass cabinet at 

City Hall. 
 
Coordination with City Waste Hauler 
 
CR&R the City’s contract waste hauler agreed (after a little pressure from fellow Cities) 
to put the “The Ocean Begins At Your Front Door” fish magnet on their vehicles. Since 
the waste haul trucks have a high and frequent visibility within the City and the region, 
significant numbers of impressions are being made, with little effort. 
 
C-6.4  Public Participation (LIP Section 6.4) 
 
Public participation allows the public to be directly involved with the stormwater 
program. Being a coastal city, and having the City’s number one Strategic Priority be to 
protect and improve water quality, many projects and issues impacting water quality are 
presented at City Council meetings.  
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The avenue for public participation within the City has also been greatly improved and 
encouraged through the City’s newly re-formed Ocean Water Quality Subcommittee 
(details have been provided in Section 2, Program Management, of this report). This 
committee was re-established near the end of the reporting period and initiatives, goals 
and progress will be reported in future annual reports. 
 
NEW Dana Point Earth Ocean Society 
 
The Dana Point Earth Ocean Society was officially founded on February 9, 2006 by an 
enthusiastic resident with a mission to address litter. The City of Dana Point provided 
$5,000 in grant funding, along with staff support to initiative the first annual Earth Day 
Clean Up on April 22, 2006. A Board of Directors was formed with motivated residents, 
including the City’s former mayor. The society recruits members, both residents and 
businesses to help achieve the Society’s mission: “To restore, promote and maintain the 
health of our local watersheds, beaches, and ocean through extensive education and 
action programs that challenge and change negative behavioral patterns.” 
 
Three significant programs implemented by the Society include: 
 

 Providing scholarships for 5th graders to participate in the  Ocean Institutes 
Watershed Education Program 

 Organize the new annual Earth Day Clean-Up Event, involving the children and 
parents of those who went through the Ocean Institute Watershed Education 
Program 

 Implement Smoker’s Outposts (self-contained outdoor ashtrays) throughout the 
City where cigarette butt litter is a problem. Twenty-four have been funded and 
installed to date. The society has a goal of 75. 

 
C-6.5 Program Effectiveness Assessment  
 
Through its own public education effort, the City made over 122,966 impressions during 
the reporting period (based on easily quantifiable outreach activities noted in the Tables 
on pages C-6-5 and C-6-6, it can be assumed that many more impressions were made via 
other outreach activities that were not quantified). 
 
In order to allocate resources effectively, the City conducted an evaluation of 
effectiveness of the numerous outreach events it participates in with its “Water Quality 
Booth”. In general, most of the events have been well attended and appear to be 
effective in getting urban runoff knowledge across to the general public. One event, 
however, the annual Boat Show was eliminated, as a survey determined that the target 
audience was not being reached effectively. Additional surveys conducted by the 
County support this fact. In response to this evaluation, the City has re-directed efforts 
to target the audience (boat owners) and will work with the Orange County Used Oil 
group to conduct individual education efforts at boat stores and marina/dock areas. The 
City has also reached boat owners by distributing “Boat Bags” (bilge pads, educational 
brochures, info regarding the bilge pad exchange program and “green boating”  
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booklet” at a Yacht Club event, reaching over 100 interested individuals.  The City has 
also been working with the Dana Point Earth Ocean society, the Dana Point U. S. Coast 
Guard Auxiliary, Marinas etc. to get the message regarding “green” boating and the 
bilge exchange program to the right people. 
 
C-6.6 Public Education Modifications 
 
The City does not have any significant program modifications in regards to pubic 
education. The City will continue to seek out innovative and effective programs to 
educate various target audiences about various issues, as appropriate.  
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section 7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997 the City certified to the San Diego Regional Board that it was implementing the 
new development and redevelopment water quality requirements developed with the Principal 
Permittee and other Permittees as Appendix G of the 1993 DAMP. Since that time all new 
development and redevelopment in the City has occurred in conformance with Appendix G 
resulting in BMPs being implemented for water quality improvement in many projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
It should be noted that the City of Dana Point is relatively built-out and most of the development 
projects proposed consist of smaller redevelopment-type projects. The exception is the 
Headlands Development which is currently under construction. The RWQCB, Coastal 
Commission and the City ensured that this development incorporated appropriate site design, 
source control and treatment control BMPs through permit requirements and conditions, 
including the requirement for a WQMP. Other significant proposed projects include the Dana 
Point Harbor Revitalization and City of Dana Point Town Center, both in the planning phase and 
both are addressing water quality early in the planning phase.  
 
C-7.2  Organization Structure (LIP Section 7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element were identified in Organization Charts provided in 
Section 2 of the City’s Local Implementation Plan (LIP). 
 
During the reporting period, some changes were made to the Organization chart.  The revised 
organization charts are included in Section 2, Program Management, of this PEA.   
 
C-7.3 General Plan Assessment and Amendment (LIP Section 7.3) 
 
During the previous reporting period, the City again reviewed elements of the City’s General 
Plan to identify elements that should be revised to better reflect policies and/or goals that are 
protective of surface water quality and comprehensive watershed management principles. A 
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number of policies that addressed water quality and coastal issues were incorporated into the 
General Plan as part of the Headlands Development Conservation Plan amendments. These 
policies were approved by the City in September 2004.  
 
The City reviewed the amended plan and determined that additional policies, focused on water 
quality, were desired. As reported in last year's annual report, the City has drafted additional 
water quality elements, based on model policies that were anticipated to be adopted during this 
reporting period (these proposed revisions were included in last year’s annual report). However, 
the adoption of additional amendments to the General Plan have again been postponed and the 
revised schedule is provided below: 
 
• Amendment development and environmental review – April 2007 
• Council to approve the amendment in July 2007 
 
C-7.4 Environmental Review Process (LIP Section 7.4) 
 
As described in the City’s LIP, the City utilizes the State’s standard CEQA checklist with some 
previous modifications, incorporating additional water quality considerations. 
 
The City did not identify any necessary subsequent revisions to the CEQA checklist it utilizes 
during this reporting period. 
   
C-7.5 Development Project Review, Approval and Permitting Process (LIP Section 7.5) 
 
C-7.5.1 Conditions of Approval 
 
The City did not identify any necessary revisions to its standard conditions of approval during 
the reporting period. 
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing WQMPs, the City has made the following materials available at 
its planning/permitting counter and has also included the materials on its website 
(www.danapoint.org): 
 
• SUSMP/WQMP 
• Project Priority Determination Worksheet 
• WQMP Template - revised August 2005 
• WQMP Checklist 
• Project Application Form 
• Discretionary Review Packet 
 
The City also provides a number of resources on the website that may aid applicants in preparing 
a WQMP. The City will meet with applicant to go over the requirements and assist the 
application in preparation of a WQMP, upon request, and a number of applicants have benefited 
from this opportunity. 
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The City does not have many large projects that meet the criteria of priority projects and require 
a WQMP. The Headlands Development is the largest current project. Many of the projects that 
do require WQMPs are single family residential homes that are adjacent to an ESA or in a 
hillside. 
 
The City's newly hired Water Quality Engineer has brought extensive experience in 
WQMP/SWMP program implementation and review to the City. 
  
During this reporting period the City received Preliminary and Final WQMPs for review and 
approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 8 0  
Final WQMP 8 4 
 
During the reporting period, approximately six projects were conditioned to submit a WQMP. If 
the projects progress, these projects will be submitting WQMPs for review and approval during 
future reporting periods.  
 
In reviewing WQMPs, the most common deficiencies identified in submitted WQMPS include: 
 
Text Summarizing Each Common Deficiency 
1 Adequate sizing calculations were not provided. 
2 Site design concepts are not implemented to maximum extent practicable. 
3 Treatment control BMPs are not selected based on removal effectiveness for primary 

pollutant. 
 
The City refined and revised its WQMP Template. The template is designed to require the 
specific information required to properly review the WQMP submittal. The Template was put on 
the City’s website in August of 2005. The City also makes it a point to meet with applicants after 
the first WQMP review to go over comments and requirements, as the practice of submitting 
written comments was not an effectively way to get approvable WQMP re-submittals. Even after 
going after WQMP requirements in the project concept phase (planning phase), it appeared that 
preparer’s did not fully understand the WQMP comments or requirements and would submit 
revisions that still did not meet requirements, which wasted a lot of reviewing and preparation 
time. By taking the time to go over the project and comments in person, providing BMP 
resources and suggestions, most second or third submittals are approvable. 
 
The City also prepared a self-certification form, based on the BMPs proposed in the WQMP, that 
is included in the WQMP, with a requirement that the responsible party must complete and send 
in the certification form by October 1 on an annual basis. 
 
The City also now requires a WQMP construction certification form to be completed by the 
Engineer that requires the engineer to conduct a field inspection of structural BMPs, and 
certifying that they have been constructed in conformance with the WMQP and are properly 
function (i.e. cleaned out if necessary after construction activities, etc.). 
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Please see the Attachment at the end of this Section which provides specific information on the 
WQMPs. 
  
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City has developed and implemented checklists for 
each project applicant.  These checklists are presented to applicants as they come to the City 
counter and are included in the City’s LIP. 
 
Each project must also complete the City's Urban Runoff Threat Assessment Form to determine 
the priority of the project during construction. Minimum BMPs are outlined in the City's Urban 
Runoff Requirements Manual for Construction Activities, based on priority of site, Low, 
Medium or High. All applicants are required to prepare a BMP Report which includes fact sheets 
for all minimum BMPs, based on priority of the project. 
The City includes information required of each applicant in the checklist to ensure that all 
applicants for building or grading permits for sites with disturbed soils of one acre or more (1) 
have submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities.   
 
C-7.6 Post Construction BMP Inspection and Verification (LIP Section 7.7) 
 
Out of a total of 16 WQMPs that have been constructed to date, 12 have been verified. 
Verification was conducted via a combination of inspection and survey. Although the initial 
contact with the responsible was sometimes difficult (due to transfer of ownership or change of 
staff), it was surprising to note that the majority of responsible parties were aware of the WQMP 
and for the most part they were implemented without significant concerns. The City provided 
contacts for ongoing maintenance contracts and outreach materials, when needed. 
 
The remaining four that have not been verified are single family homes (private property), with 
WQMPs that were approved early in the program, that have not been successfully contacted, and 
no current contact information is available. These single family homes may have not required 
WQMP per current requirements. 
 

 
 
 
Verification 
Method 

This Reporting Period Cumulative 
 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 10 8 2 12 
Self Certification 0 0 0 0 
Other 0 0 0 0 
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At the time that the WQMPs were verified, some deficiencies were noted at some of the sites. 
However, subsequent inspections and coordination have verified that the deficiencies were 
corrected and therefore the sites are now incompliance. 
 
A summary of the deficiencies and corresponding corrective actions include: 
 
• Lack of effective maintenance of BMPs – Responsible Party (RP) was notified of 

maintenance requirements, and implemented the appropriate maintenance and was educated 
regarding ongoing and regular maintenance requirements, and instructed to maintain 
adequate records. 

• Lack of annual education/outreach – this is easily remedied with assistance from the City via 
providing brochures or newsletter articles, etc for the RP to distribute. 

 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
 
 Type of Enforcement Action Number 
1. Verbal Warning 2 
2. Follow-up inspection 2 
 
The City has also initiated a comprehensive post-construction BMP tracking log which provided 
important information regarding approved WQMPS. The City continues to review older project 
files to complete the inventory. The WQMP Log is included as Attachment 7-A at the end of this 
Section. 
 
C-7.7 Training and Outreach (LIP Section 7.8) 
 
Please see Section 5 Municipal for a list of training conduct for municipal staff.  
 
C-7.8 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
has not identified any modifications that will be made to Section A-7 of the City’s LIP at this 
time. 
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C-8.0 Construction  
 
C-8.1 Introduction (LIP Section 8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities.  
 
C-8.1.1 Overall Program Management 
 
Through the submittal of Organization charts, the City identified which Department(s) 
were responsible for the implementation of this stormwater program element.   
 
During the reporting period, some changes were made to the Organization Charts. The 
revised Organization charts are included at the end of Section 2 of this report. 
 
In addition to the key players identified in the Organizational Charts, the City has begun 
to utilize all field staff to assist in the implementation of the enforcement component of 
the construction program. This approach provides a comprehensive program utilizing 
existing resources.  
 
C-8.2    Inventory of Construction Sites (LIP Section 8.2) 
 
The City has developed a watershed based inventory of the identified private and public 
construction sites within the City’s jurisdiction.  Summaries of the construction inventory 
are provided below.   
 
Watershed Summary: 

Watershed Private Projects 

Public 
Projects for 
San Diego 

Region 

Total for all categories for 
current reporting year 

Dana Point Coastal 
Streams 

258 0 259 

San Clemente 
Coastal Streams 

113 1 115 

San Juan Creek 207 2 209 
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The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory of 
private permitted projects is included at the end of this Section. 
 
Public projects include the Phase II Storm Drain and Del Obispo restroom project, all of 
which will be completed by the end of 2007. The arterial rehabilitation on PCH is 
currently ongoing. South Coast Water District also has a high priority construction 
project, the Groundwater Reclamation Facility that is exempt from City permits. The 
project does have a WQMP and coverage under the General Construction Permit. 
 
The inventory has been prepared from the City’s new “Trak-it” program which went on 
line in April 2006. The new program allows easier reporting and tracking on construction 
projects, permits, plan checks, etc.  
 
The inventory provided does not include other permitted projects that do not impact 
stormwater such as address assignments, lot line adjustments, interior remodels, 
mechanical, electrical, plumbing, etc. 
 
C-8.3 Prioritization of Construction Sites (LIP Section 8.3) 
 
The City of Dana Point prioritized the construction sites as high, medium or low based on 
their respective threat to water quality.  Summaries of the prioritizations are provided 
below.   
 
Jurisdictional Summary 

Construction Site Prioritizations Total Public Project 
Sites Total Private Project Sites 

- Mandatory high priority sites 0 1 
- Sites subject to General Construction 
Permit 

2 7 

- Site tributary to and within 500 feet of 
an ASBS 

0 0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 0 

- Sites within, directly adjacent to or 
discharging directly to an ESA 

2 7 

Number of high priority sites, including 
mandatory 

3 7 

Number of medium priority sites 0 5 
Number of low priority sites 0 566 
Total Number of Sites 3 578 
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Watershed Summary 

Watershed 

Number of 
High 

Priority 
Sites 

Number 
of 

Medium 
Priority 

Sites 

Number 
of Low 
Priority 

Sites 

Total Number of Sites 

Dana Point Coastal Streams 4 2 252 258 
San Clemente Coastal 
Streams 

1 1 206 208 

San Juan Creek 2 2 111 115 
 
The majority of the construction projects that occur within the City are low priority, 
based on the Urban Runoff Threat Assessment Form which is completed by the 
application during the application project. The high priority projects are usually very 
close to the Ocean or Creek and/or directly discharge to them. The most significant 
project within the City is the Headlands project, and the City has been coordinating 
construction BMP enforcement closely with RWQCB staff. 
 
The construction prioritization is updated on an ongoing basis and provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated 
inventory with the prioritizations is included at the end of this Section. 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section 8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction 
program.  The fact sheets include a description of specific BMPs for common 
construction activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.  The activity based Construction 
fact sheets that were developed are fact sheets from the 2003 edition of the California 
Stormwater Quality Association Stormwater Best Management Practice Handbook-
Construction and are included as an attachment to the City’s LIP. 
 
The City continues to utilize the Urban Runoff Threat Assessment Form to prioritize the 
construction site. Once the priority is determined, the appropriate City of Dana Point 
Construction Urban Runoff Requirements Manuals (High, Medium or Low) is provided 
to the applicant. The applicant is required to submit a BMP Report, containing the fact 
sheets for the required BMPs. The Contractor can refer to the BMP Report, the 
Construction Manual and Erosion Control Drawings in order to understand the BMP 
requirements for the project. 
 
One of the City’s building inspectors expressed the need to have a checklist with visuals 
that can be handed out to contractor’s at jobs sites. Together, the building inspector and 
water quality engineer developed a quick checklist, with a visual piece (used with 
approval from the North County Stormwater Program, San Diego)- see below. 
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The BMP checklist was well-received and effective and it was noted that a Spanish 
version would be very helpful. The City is fortunately to have a part-time code 
enforcement staff that was able to the Spanish translation, which is also shown above. 

 
C-8.5    Documentation Requirements (LIP Section 8.5) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
During the reporting period the City reported a violation at the Headlands construction on 
2/8/06, due to a breach of BMPs caused by tidal action. The Headlands remedied this 
situation in a timely manner. As mentioned before, this is the most high priority 
construction site within the City and the City has worked closely with the RWQCB, 
Headlands and Sukut the contractor to make sure the site achieves compliance at all 
times. The city has a full-time inspection on site and the City’s water quality engineer 
conducts inspections on a regular basis and provides support and guidance whenever 
needed. This was the only report made to the RWQCB regarding construction. 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section 8.6) 
 
The City of Dana Point inspected the construction sites at the frequency determined by 
the priority ranking assigned to each facility as identified in the LIP.  The inspections 
generally include a review of BMP implementation through the erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices 
on a site and evidence of past or present unauthorized non-stormwater discharges.   
 
The City of Dana Point inspects all construction sites at the frequencies stated in the table 
below from the City’s LIP.    
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

 
*Or, monthly for any site that the County certifies in a written statement to the SDRWQCB all of the 
following (certified statements may be submitted to the San Diego Regional Board at any time for one or 
more sites): 

1. City has record of construction site’s Waste Discharge Identification Number (WDID#) 
documenting construction site’s coverage under the statewide General Construction Permit; and 

2. City has reviewed the construction site’s Stormwater Pollution Prevention Plan (SWPPP); and 
3. City finds SWPPP to be in compliance with all local ordinances, permits, and plans; and  
4. City finds that the SWPPP is being properly implemented on site. 

 
The number of inspections completed during the current reporting year is presented 
below.   
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Jurisdictional Summary 
Facility Category Number of Sites Inspected During the  Reporting 

Period 
High Med Low 

Private Projects 7 0 463 
Public Projects-Santa Ana Region 0 0 0 
Public Projects-San Diego Region 3 5 0 
Total  10 5 

 
463 

 
Please note that the table above indicates the number of sites that were inspected during 
the reporting period, over the course of the year, City construction inspectors completed 
over 1,000 inspections, always addressing construction BMPs. The inventory lists the 
number of construction sites ongoing at the time of preparation of this report. 
 
In general, building permit projects are inspected a minimum of two times, with more 
inspections as determined by the extent of the project. Public projects are routinely 
inspected daily, and significant private projects, such as the headlands, are overseen daily 
by City Construction Managers.  
 
The City has also trained all field personnel to look for and enforcement BMP 
implementation All field staff have the ability to issue Notice of Noncompliances. Some 
staff fee more comfortable notifying the City Water Quality Engineer of potential 
violations and follow-up enforcement. This system has been effective. 
 
Inspections are documented in the Trak-it program, weekly logs provided by the 
Construction Management team, inspection forms for significant high priority projects 
and notice of noncompliance forms issued by field staff. 
 
The number of non-compliant sites identified during these inspections is presented below.  
 
Watershed Summary 

Watershed Number of Construction Sites 
Out of Compliance 

(Incidences) 

Number of Re-inspections 
Due to Non-Compliance 

Dana Point Coastal 
Streams 

8 8 

San Clemente Coastal 
Streams 

5 5 

San Juan Creek 106 106 
 
Enforcement 
 
The City of Dana Point’s Construction Inspectors, Authorized Inspectors (Code 
Enforcement) and field staff undertake enforcement activities according to the City’s 
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adopted Stormwater and Urban Runoff Pollution Controls Ordinance, City of Dana Point 
Municipal Code (DPMC), Chapter 15.10, the City’s Grading and Excavation Ordinance, 
and the countywide accompanying Enforcement Consistency Guide (DAMP Section 4.0).  
The enforcement mechanisms available are summarized in this section and detailed in the 
City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period.   
 
Watershed Summary 

Watershed 

Administrative Remedies Criminal 
Remedies 

 
Verbal 

Warnings / 
Educational 

Letters 

# Notice of 
Noncompl

iance 

# 
Administrative 

Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemean
or, 

Infraction 

Dana Point 
Coastal 
Streams 

0 8  0  

San 
Clemente 
Coastal 
Streams 

0 4 1   

San Juan 
Creek 

32 70 3 1  

Total Enforcement Actions 119 
 
Per the table above, a total of 119 enforcement actions in regards to construction 
activities were executed during the reporting period. The enforcement activities were 
executed by a number of different personnel, demonstrating success in utilizing existing 
resources to implement the storm water program.  
 
Compared to last year, the City conducted more progressive enforcement. It appears that 
City staff is becoming more aware of the importance of maintaining construction BMPs, 
and therefore has issued appropriate enforcement when necessary.  
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Discussions with the building and construction inspectors, indicate that the most common 
issues occur with “fly by night” type construction contractors doing small scale 
residential work. The inspectors have found that the newly developed checklist has 
helped the contractor achieve compliance. The Spanish version has been very successful 
in overcoming the language barrier.  
 
C-8.7    Training and Outreach (LIP Section 8.7) 
 
Outreach 
 
Through the permitting process at the City, staff informs all applicants (builders, 
developers, contractors, property owners etc.) of the BMP requirements based upon the 
sites prioritization and whether construction takes place during the rainy or dry season.   
 
For municipal projects, BMP Requirements are discussed as a high priority item at pre-
construction meetings. Contractors, developers, builders, and property owners are also 
educated through inspection and enforcement. Counter staff and inspectors also distribute 
the Construction Runoff Guidance Manual, prepared by the Orange County Stormwater 
Program, 2005-06.  
 
The City conducts pre-rainy season inspections at medium and high priority sites to get 
the contractors prepared for the rainy season requirements. The City has also 
standardized its weather resource to www.weather.com so forecasts and requirements can 
be implemented and required consistently. 
 
The City continues to post the EPA Construction BMP poster at City Hall where 
contractors apply for permits. The poster is provided to contractors upon request and 
distributed by the City's Construction Managers at pre-construction meetings when BMP 
requirements are reviewed.  
 
Training 
 
Please see Section 5 for a list of training participated by City staff. 
 
The City has also successful encouraged some contractors to attend “advanced” 
construction-related training, such as Advanced Treatment sponsored by ClearCreek 
systems on August 9, 2006. 
 
C-8.8 Construction Program Modifications 
 
As the City feels that it has been successful in inspecting, enforcing and educating 
contractors regarding construction requirements, acknowledging that this will be an 
ongoing process, there are no program modifications that will be made to the 
Construction section of the City’s LIP at this time. 
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C-9.0 Existing Development 
 
C-9.1 Introduction  
 
The existing development program addresses industrial and commercial facilities, residential 
areas and homeowners associations (HOAs).  Each component is reported on individually in the 
following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, HOA Program 
 
C-9.1.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
Some changes were made to the organizational charts, please refer to the Organizational Charts 
provided at the end of Section 2 of this report.  
 
C-9.2  Industrial Program (LIP Section A-9A) 
 
C-9.2.1    Inventory  
 
There is only one industrial facility within the City of Dana Point (Capistrano Beach), the 
Capistrano Unified School District Bus Yard in the San Juan Creek Watershed. The City works 
with this facility on an annual basis to make sure it is in compliance with its Permit. This year’s 
inspection occurred on 10/24/05. The facility is in compliance and the required monitoring was 
conducted on 2/27/06. 
 
As stated in last year’s annual report, Bart's Iron Design, 25823 Las Vegas Avenue, Capistrano 
Beach, CA, 92624, phone: 949-496-9396, may require coverage under the General Industrial 
Permit. The City would like to coordinate with the RWQCB to investigate this site to determine 
applicability of the General Industrial Permit. 
 
C-9.3  Commercial Program (LIP Section A-9B) 
 
C-9.3.1    Inventory  
 
The City has developed an inventory of the high priority commercial facilities within the City’s 
jurisdiction. Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
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Jurisdictional and Watershed Summary 

Commercial Site/Source 
Total 

Number of 
Sites 

Dana Point Coastal Streams - Retail or wholesale fueling 2 
Dana Point Coastal Streams - Eating or drinking establishments  14 
Dana Point Coastal Streams - Mobile carpet, drape or furniture 
cleaning 

1 

Dana Point Coastal Streams - Painting and coating 1 
Dana Point Coastal Streams - Golf courses, parks and other 
recreational areas/facilities 

2 

San Clemente Coastal Streams - Automobile (or other vehicle) parking 
lots and storage facilities 

1 

San Clemente Coastal Streams - Eating or drinking establishments  3 
San Clemente Coastal Streams - Masonry 2 
San Clemente Coastal Streams - Painting and coating 1 
San Clemente Coastal Streams - Landscaping (and hardscape 
installations) 

1 

San Juan Creek - Automobile mechanical repair, maintenance, fueling, 
or cleaning 

17 

San Juan Creek - Boat mechanical repair, maintenance, fueling, or 
cleaning 

3 

San Juan Creek - Equipment repair, maintenance, fueling, or cleaning 1 
San Juan Creek - Automobile washing 2 
San Juan Creek - Automobile (or other vehicle) parking lots and 
storage facilities 

7 

San Juan Creek - Retail or wholesale fueling 6 
San Juan Creek - Eating or drinking establishments  98 
San Juan Creek - Mobile carpet, drape or furniture cleaning 4 
San Juan Creek - Masonry 3 
San Juan Creek - Landscaping (and hardscape installations) 5 
San Juan Creek - Nurseries and greenhouses 4 
San Juan Creek - Pool and fountain cleaning 1 
San Juan Creek - Other sites determined to be significant contributors 29 
Total for all categories  208 

 
Please note that the above inventory contains only commercial facilities under the jurisdiction of 
the City of Dana Point- not facilities in the Dana Point Harbor which are under the jurisdiction of 
the County of Orange. 
 
As the City continues to conduct commercial inspections, the inventory is correspondingly 
refined. There are fewer commercial sites in this year’s inventory as compared to last year’s 
inventory due to the following reasons: 
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1- Some facilities were included twice in the previous inventory and duplicates were omitted in 
this inventory. 

2- Some facilities were office space only and no high priority activities were being conducted 
on site. 

3- Health clubs, spas and salons were deleted from the high priority inventory, as per inspection 
and evaluation; in general they do not pose a high priority threat to water quality. 

 
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal, and is included at the end of this Section. 
 
C-9.3.2    Prioritizations 
 
The City maintains an inventory of high threat commercial sites. A summary of the facilities by 
watershed is provided below.  
 
Jurisdictional and Watershed Summary 

Commercial High Priority 
Facility 

Number of 
high priority 

facilities 
Dana Point Coastal Streams 20 
San Clemente Coastal Streams 8 
San Juan Creek 180 
Total Number of facilities 208 

 
 
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal at the end of 
this section. 
 
C-9.3.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.   
 
The City continues to use the City’s Urban Runoff Requirements Manuals for Restaurant and 
Automotive Facilities when necessary; however it appears that shorter and more concise 
materials are more effective. The CASQA BMP Fact Sheets for Commercial Facilities, along 
with the educational brochures that have been developed by the Orange County Public Education 
subcommittee are utilized more. 
 
C-9.3.4    Inspections 
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Although the City’s Stormwater Permit does not require regular inspections of commercial 
facilities, the City has continued its proactive inspection program during the reporting period. 
The City’s inspection program is conducted in addition to the stormwater observation inspections 
conducted by the Orange County Health Care Agency. Both programs combined provide a 
comprehensive commercial inspection program utilizing existing resources. The inspections 
generally include a review of the material and waste handling practices, BMP implementation 
and evidence of past or present unauthorized non-stormwater discharges.   
 
The number of inspections completed during the current reporting year for each type of high 
priority commercial site are presented below.   
 
Jurisdictional Summary 
Commercial Site/Source Number of 

Sites/Sources 
Inspected 

Total Number Since Third 
Permit Adoption 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 

 13 

Boat mechanical repair, maintenance, 
fueling, or cleaning 

 2 

Equipment repair, maintenance, fueling, or 
cleaning 

 1 

Automobile and other vehicle body repair 
or painting 

1  

Mobile automobile or other vehicle 
washing 

2 2 

Automobile (or other vehicle) parking lots 
and storage facilities 

2 5 

Retail or wholesale fueling 3 3 
Eating or drinking establishments  115 115 
Mobile carpet, drape or furniture cleaning  1 
Masonry  2 
Painting and coating  1 
Botanical or zoological gardens and 
exhibits 

  

Landscaping 1 2 
Nurseries and greenhouses 2 2 
Golf courses, parks and other recreational 
areas/facilities 

2 2 

Others – construction storage, misc. 18 22 
Total for all categories for current 
reporting year 

146 
 

173* 
 

*Please note that the number above represents the number of high priority sites that have been 
inspected (not number of inspections). Some of the sites were inspected more than one time and 
many other facilities that are not currently identified as high priority sites have also been 
inspected and these numbers have not been included in the table above. 
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As food facilities are the dominant type of business within the City of Dana Point, the City has 
implemented a comprehensive inspection program addressed for these facilities utilizing a 
variety of resources and many sets of eyes. South Coast Water District (SCWD) has begun to 
conduct quarterly inspections at all food facilities, as part of their grease control program. SCWD 
has coordinated with the City to include a stormwater component to this inspection so that all 
grease control management BMPs, including outdoor grease barrel storage, mat washing and 
other potential stormwater concerns are reviewed. Follow-up is conducted by the City. This 
program began after the reporting period and will be reported on in the next annual report. 
 
The City has also initiated a roof top inspection program to determine if roof top exhaust systems 
are significant contributors to runoff pollution. 
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
30 30 

 
In addition to the inspections noted above, reports of concern are investigated as reported 
through email, the City’s water quality hotline number or the City’s water quality engineer’s 
phone. Most concerns consisted of illegal hosing, suspected mat washing, dirty trash/grease 
storage areas, minor construction, and overwatering. 
 
C-9.3.5    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspectors may encounter situations where BMPs are in place but are not effectively applied.  
The inspectors use their best professional judgment and decide how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation actions based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 
 

Watershed 
# Facilities with  
BMPs Fully 
Implemented* 

# Facilities with  
BMPs Partially 
Implemented  
and are in 
compliance 

# Facilities 
With  
No BMPs  

Dana Point Coastal Streams 0 20 0 
San Clemente Coastal Streams 0 3 0 
San Juan Creek 0 180 0 
* this category is not used. Please see discussion below. 
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The City has reported the numbers above to comply with the standard County format; however, 
the City believes that this qualification is very subjective and not the best way to report. For 
example, a site can be in complete compliance with “BMPs fully implemented” on the day of the 
inspection, but that does not necessarily mean that all BMPs are fully implemented all the time, 
and that there is not room for enhanced BMP implementation.  The numbers in the table above 
indicate that all commercial sites that have been inspected are in compliance on the day of 
inspection or day of the re-inspection. As noted above 30 sites were in non-compliance during 
the initial inspection, but achieved compliance by the time of re-inspection. The city would 
prefer to report this number as “compliant” and “non-compliant”. 
 
C-9.3.6    Enforcement  
 
The City’s Authorized Inspectors (Code Enforcement) undertake enforcement activities 
according to the City’s adopted Stormwater and Urban Runoff Pollution Controls Ordinance, 
Chapter 15.10 of the Dana Point Municipal Code (DPMC) and the countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
The City continues its cooperative approach to achieve compliance in lieu of citations for a first 
offense and take the time to educate and provide resources and offer options for solutions to 
address any noncompliances. This cooperative effort has demonstrated success in achieving 
compliance. Progressive enforcement is enacted as appropriate and the City recently approved an 
increase in fines for first offense from $100 to $1,000 that will be effective during FY06-07. 
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Watershed Summary 

Watershed 

Administrative Remedies Criminal 
Remedies 

Verbal 
Warning 

# 
Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance 
Orders 

# of Cease & 
Desist  Orders 

Misdemea
nor, 
Infraction 

Dana Point 
Coastal 
Streams 

0 0     

San 
Clemente 
Coastal 
Streams 

0 0    1 

San Juan 
Creek 45 2 3 1  1 

 
It appears that multiple eyes and ears by a variety of different inspectors/agencies are getting the 
complementary messages out and that commercial businesses are becoming more aware of how 
their activities can impact the environment. 
 
C-9.3.7    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City will 
provide oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City is required to send a written report within 5 days detailing the nature of the 
non-compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Dana Point Coastal Streams 0 
San Clemente Coastal Streams 0 
San Juan Creek 0 

 
During the reporting period, there were no commercial facilities that were determined to pose a 
threat to human health or the environment. 
 
The City is pursuing criminal remedies for illegal dumping at a dry cleaners; however it should 
be noted that this discharge did not reach the storm drain and was not reported to the RWQCB. 
 
9.3.8    Training and Outreach 
 
Training 
 
See Section 5, Municipal Training for All Staff Training. 
 
Outreach 
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The City reaches out to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
educational letters provided after inspections, development and distribution of brochures, 
posters, fact sheets, posting information on the City’s webpage, etc.   A summary of the City’s 
outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
 

Poster, Brochure, or Fact Sheet 
Title/Subject Number Distributed Distribution Method(s) and 

Location(s) 
Orange County Restaurant BMP brochure 35+ Distributed during inspections 
Orange County BMP brochures, various 

topics, as applicable 10 Distributed during inspections, or 
mailed as a follow-up 

The City’s Urban Runoff Requirements 
Manual for Food Facilities 10 Delivered during inspections, mailed 

or  emailed upon request 
Orange County BMP Poster for 

Food/Restaurants 20+ Distributed during inspections 

Information on Website Not Available www.danapoint.org 
OC BMP Poster for Gas Stations 4 Distributed during inspections 

Total number of outreach materials 
distributed to commercial facilities 
during the current reporting year 

79+  

 
Website 
 
The City’s website, www.danapoint.org, Water Quality, contains a number of resources and 
items of information regarding existing development, including: brochures, the City’s Urban 
Runoff Manuals, a reference to the CASQA Handbooks and BMP Fact Sheets, an general urban 
runoff information. 
 
C-9.4  Residential Program (LIP Section A9-C) 
 
C-9.4.1    Inventory  
 
The City of Dana Point has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
 
A summary of the City of Dana Point’s current residential inventory is provided in the table 
below.  
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Watershed 
 

Total Residential 
Land Use Area 

(Sq. miles) 

Total Residential Land Use 
Area 

Adjacent or Discharging 
Directly to an ESA 

(Sq. miles) 

Tributary to 303(d) 
Listed Watershed* 

Dana Point 
Coastal Streams 1.25 n/a 1.25 

San Clemente 
Coastal Streams 0.38 n/a 0.38 

San Juan Creek 1.78 n/a 1.78 
Total 3.41  3.41 

 
*The entire City is tributary to 303(d) listed waterbodies, impaired by bacteria. 
 
C-9.4.2    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The City also utilizes the County-developed brochures to 
educate residents about potential impacts of residential activities. 
 
C-9.4.3    Enhanced Implementation 
 
As mentioned above, all residential areas were identified for enhanced implementation.  The 
steps taken by the City to minimize the impact of these residential areas to surrounding ESAs 
and 303(d) listed waterbodies are outlined in the LIP.  The table below summarize the significant 
activities that were accomplished during the current reporting year.  
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Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 

Watershed ESA 
Residential 

Pollutant/Activ
ity of Concern 

Identified BMP Status of BMP 
Implementation 

 
 

Dana Point Coastal 
Streams 

 
 
 
 
 

San Clemente 
Coastal Streams 

 
 
 
 
 
 
 
 
 
 
 

San Juan Creek 

Pacific 
Ocean 

bacteria,  
 

over watering,  
 

pet waste,  
 

fertilizers,  
 

private sewer 
spills 

 
 
Salt Creek Ozone Treatment 
Plant (DPCS) 
 
 
In response to a contractor 
prohibited activity (washing 
landscape debris into 
stormdrain), the City worked 
with Capistrano Bay District 
to send a letter to each 
resident educating/warning 
about prohibited activities 
and proper disposal of 
HHW. (SCCS) 
 
 
 
 
 
Epidemiology and microbial 
source tracking Study at 
Doheny State Beach/San 
Juan Creek (SJC) 
 
 
 
 
 
 
 
 
All Watersheds: 
 
Outreach – pet waste pick-
up, sweep it up, outdoor 
water conservation, no car 
washing, private sewer 
lateral maintenance.  

The Ozone 
Treatment Plant 
was completed in 
November 2005. 
ONGOING. 
 
 
 
COMPLETE 
 
 
 
 
 
 
 
 
 
 
 
SCCWRP, with 
support from the 
City was awarded 
grant funding to 
conduct an 
epidemiology and 
microbial source 
tracking study for 
2007-2008-2009 
 
 
 
 
 
Provide pet poop 
pick up bags in 
parks and distribute 
portable containers 
at events. 
ONGOING 
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Seven residences/HOAs have taken advantage of the Smartimer Rebate program during the 
reporting period: 
 

1.    5/1/05   32951 Joel Circle                      6 Valves 
      2.    6/1/05   24301 Timothy Dr.                  6 Valves 

   3.   10/1/05  26931 Calle Verano                 6 Valves 
   4.   1/1/06    33585 Windlass                       8 Valves 

5.   1/1/06    34711 Calle Romona               9 Valves 
   6.   2/1/06    34022 Capistrano by the Sea    6 Valves 
   7.   3/1/06    Crystal Cove HOA in DP    6 Valves 

 
The City believes that outreach and action regarding efficient irrigation will have a significant 
effect in reducing urban runoff. South Orange County Cities have cooperatively received a grant 
under the consolidated grants program, for the Smartimer Edgescape Evaluation Program 
(SEEP) which has been developed to quantify anticipated reduction in urban runoff and 
associated pollutants based on implementation of a number of irrigation-based BMPs. This 
project will begin in 2007 and be complete in 2008. 
 
The City works with SCWD on outreach efforts regarding the Smartimer Rebate Program and it 
has been acknowledged that more effective outreach is needed. The City has also joined with San 
Clemente, San Juan Capistrano, the Municipal Water District of Orange County and South Coast 
Water District to form the “Tri-City Water Savers” group to prepare an action plan to improve 
outreach effectiveness regarding the ET controller rebate program, the Protector Del Agua 
landscaper certification program and www.waterbudgets.com program, targeting HOAs. The 
group has met monthly, in general, and is going to conduct a working group including HOA 
board members, landscapers and Property Managers to solicit their thoughts of the program and 
how we can better reach and promote these programs to our target audience. 
 
  
C-9.4.4    Water Pollution Complaints/Incidents 
 
The residential program relies, in part, upon observations by municipal employees working in or 
assigned to residential areas and on complaints received from residents through the water 
pollution problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program. Please see Section 10 for a 
summary of water pollution cases. Most of the residential concerns reported consisted of over-
irrigation and residential construction issues. 
 
C-9.4.5    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, included 16 educational letters, 3 Notice of Noncompliances, and 20 Administrative 
Compliance Orders. Most of these Administrative Compliance Order cases involved slope 

0035762

http://www.waterbudgets.com/


SECTION C-9, Existing Development   

Orange County Stormwater Program C-9-12 November 15, 2006 
DAMP Appendix C-9   

stabilization (erosion control). Over-irrigation was a major topic of the educational letters that 
were sent out. 
 
C-9.4.6    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and distribution 
of brochures, posters, fact sheets, posting information on the City’s webpage, etc.    
 
A summary of the outreach efforts made during the current reporting year is provided in Section 
6, Public Education, of this report. 
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.  Section 5, Municipal 
Activities above for details regarding municipal staff training.  
 
C-9.5 HOA Program (LIP Section A-9D) 
 
C-9.5.1    Inventory  
 
The City has developed a watershed-based inventory and map of HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA or are tributary to a 303(d) listed 
waterbody may be targeted for enhanced implementation of BMPs based on the activities of 
concern that are identified.  The HOA inventory is updated on an ongoing basis and is provided 
to the Regional Boards as a part of the Annual Progress Report submittal.   
 
There are two new small HOAs in the City. At this time there are 69 HOAs within the City of 
Dana Point. The updated inventory and draft map are included at the end of this Section. 
 
C-9.5.2    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat HOA activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
HOA should implement.  The City also continues to use the Urban Runoff Manual for HOAs 
that was developed during previous reporting periods. 
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C-9.5.3    Enhanced Implementation 
 
As indicated above, all HOA areas within the City of Dana Point are tributary to the Pacific 
Ocean, a 303(d) water body impaired for bacteria. The City has developed additional controls to 
address the impairment. The additional controls are detailed in the HOA Urban Runoff 
Requirements Manual which was provided in previous annual reports and is included in the LIP. 
Enhanced controls for residents and HOAs focus on the priority pollutant, bacteria, via 
addressing proper disposal of pet waste, over-irrigation, and private sewer lateral maintenance. 
 
The City has prepared an HOA Storm Drain survey with the intent of contacting each HOA to 
get a better idea of irrigation schedules, storm drain inventories, BMPs implemented, etc. This 
program was re-initiated at the tail end of this reporting period and progress will be reported in 
the next annual report. Preliminary results indicated that the responsible party contact 
information for HOAs are very difficult to reach and many times calls and emails are not 
responded to. It is also apparent that HOA are either really interested in water quality or not at 
all. 
 
C-9.5.4    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including HOA areas, are summarized in the ID/IC Section C-10 of 
this report.     
 
During the reporting period, the City relied on educational letters to obtain compliance for 
eroded slopes and over irrigation issues. Digital photos of over-irrigation has demonstrated to be 
very effective in getting HOAs to have their landscapers out to remedy broken sprinkler heads, 
over-watering, etc. All field staff have been trained to take photos of significant over-irrigation 
and provide them, along with location information to the City’s Water Quality Engineer for 
follow-up. 
 
C-9.5.5    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the HOA program.  
The City encourages the implementation of a set of designated BMPs for HOAs.  The BMPs are 
presented in a series of fact sheets specific to high threat activities.  The City has developed 
outreach efforts to encourage the use of the designated BMPs.  This outreach has included efforts 
such as mailings, holding presentations, development and distribution of brochures, posters, fact 
sheets, posting information on the City’s webpage, etc.   A summary of the outreach efforts made 
during the current reporting year is provided in Section 6, Public Education of this report. 
 
As part of the HOA survey project mentioned above, the City encourages the HOAs to allow the 
City to have an urban runoff presentation at one of their board meetings. Though a number of 
presentations have been conducted since the beginning of this permit (and reported on in 
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previous annual reports), presentations have been re-initiated again in FY06-07, targeting the 
larger HOAs first. The HOAs who have had the presentations appear very interested and ask 
many good questions.  
 
Some HOAs have agreed to include urban runoff information in there newsletters on a regular 
basis. Other times, the City will facilitate a mailing for a specific HOA by providing brochures or 
a letter template to be distributed by the HOA management. For example, Searidge Condos, 
included an urban runoff education piece in their December 2005 mailing. 
 
Though the City has encountered some cooperative and enthusiastic property managers; this task 
can be difficult due to the high turnover rate of Property Managers. 
 
Training 
 
The successful implementation of the HOA program relies on education of municipal employees 
that conduct activities in residential areas.  Therefore, it is important that these employees are 
trained on the various aspects of the program.    
 
Please refer to Section 5, Municipal Activities, of this report for the training conducted during 
the reporting period. 
 
C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
There are no significant program modifications that will be made to the Existing Development 
Program at this time. As indicated throughout this report, the City attempts to evaluate the 
success of each effort and has made minor modifications as appropriate. 
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction  (LIP Section11.1) 
 
The countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.   
 
C-11.1.1 City of Dana Point Water Quality Monitoring Efforts 
 
The City relies on the Orange County Monitoring program to meet the monitoring 
requirements. Additional monitoring is conducted by the City as part of investigations, as 
required. 
 
Monitoring conducted related to specific projects is discussed in Section 3 of this Report. 
 
A review of the dry weathering monitoring is discussed in Section 10 of this Report. 
 
The permittees discuss monitoring results at a number of the subcommittee meetings, 
including the watershed groups, water quality committee, inspection committee, and 
other meetings, as appropriate. The County also conducts a workshop each year that 
summarizes the data and help us make conclusions so that we can direct our program to 
address pollutants of concern. 
 
The City reviews the daily beach hotline data each day to see if there are any trends that 
correlate with noted activities. 
 
A comprehensive review of County monitoring is provided in the Watershed Chapter 
Annual Reports.  
 
C-11.2 Water Quality Monitoring Program Modifications 
 
There are no program modifications that will be made to the Water Quality Monitoring 
section of the City’s LIP at this time. 
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November 27, 2006 
 
 
San Diego Region Water Quality Control Board 
Michael P. McCann, Supervising WCR Engineer 
9174 Sky Park Court, Suite 100 
San Diego, CA 92124 
 
SUBJECT: City of Laguna Beach Urban Runoff Management Program Annual Report 
 
Dear Mr. McCann: 
 
Enclosed please find the City’s URMP FY 05-06 annual report.  The report executive summary will 
provide an overview of the program and describe key accomplishments.  If you have any questions, 
please contact Michael Phillips of City staff at (949) 497-0390.  
 
Sincerely, 
 
 
 
David Shissler, P.E. 
Director of Water Quality 
 
Enclosed 
   
cc:  Assistant City Manager (wo/enc) 
            County of Orange (w/enc) 
 
 
 
 

505 FOREST AVE. • LAGUNA BEACH, CA 92651 • TEL (949) 497-0378 •    FAX (949) 494-1864 
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303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC California Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
F&G California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 
HOA Homeowner’s Association 
HWI Hazardous Waste Inspector 
IC Incident Commander 
ID/IC Illegal Discharge/Illicit Connection 

 
 

IPM Integrated Pest Management 
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IRWD Irvine Ranch Water District 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NC Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC County of Orange 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCSD Orange County Sanitation District 
OES Office of Emergency Services 
PDSD Planning & Development Services Department 
PFRD Public Facilities & Resources Department 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWC Public Works Crew 
PWD Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
RWQCB Regional Water Quality Control Board 
SA Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD San Diego 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR Spill Responder 
SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TAC Technical Advisory Committee 
TMDL Total Maximum Daily Load 

 
 

UCI  University of California, Irvine 
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Acronyms 

UHWM Uniform Hazardous Waste Manifest 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
WURMP  Watershed Urban Runoff Management Plan 
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Signed Certified Statement 

 
 

 
 
 
 
I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate 
the information submitted.  Based on my inquiry of the person or persons 
who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there 
are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 
 
 
Sincerely, 
 
 
David Shissler, P.E. 
Director of Water Quality    
 
Dated: ________________________ 
 
 
 
                                                                             

 
 

       

0035775



Executive Summary 
______________________________________________________________________________ 

City of Laguna Beach                                                                                                November 15, 2006 
 
   

i

 
 

City of Laguna Beach 
Urban Runoff Management Program  

Executive Summary 
 
 
Background  
 
The City of Laguna Beach Urban Runoff Management Program (URMP) effectiveness and 
assessment annual report document was prepared to meet the requirements of the Third Term 
NPDES Permit No.  CAS0108740.  The Third Term Permit is in effect for a five-year period, 
starting in February 2002 and ending in February 2007.  This annual report covers the fourth 
year reporting period from July 1, 2005 to June 30, 2006.   
 
Under the First and Second Term Permits (1990 to 2002), the County of Orange, Orange County 
Flood Control District and incorporated cites of Orange County (collectively called the 
Permittees) followed the countywide Drainage Area Management Plan (DAMP) document to 
comply with the permit regulations.  The Third Term permit has required the Permittees to 
continue with implementing the Second Term Permit management programs and comply with 
additional requirements.  One major change is that each Permittee has now developed and is 
implementing a local URMP, also referred to as a Local Implementation Plan.  As a result, the 
DAMP has been revised to include countywide model guidance programs for the Permittees to 
use in the development and implementation of their local URMP.  
 
Under the Third Term Permit, in February 2003 the City and other Permittees submitted their 
respective URMP to the San Diego Regional Board (Regional Board).  The Regional Board has 
conducted several reviews of the City’s URMP since the initial URMP submittal.  The Regional 
Board in 2005 completed an on-site program and field evaluation of the City’s URMP.   
 
This fourth year FY 05-06 annual report describes the URMP activities completed by the City 
during the FY 2005-06 reporting period to comply with the Third Term Permit regulations.  The 
URMP annual report is organized in the following fashion: 
 

1. There are twelve (12) component programs that comprise the URMP annual report. 

2. The first part of each component program reports activities completed during the 
reporting period to comply with the third term permit regulations.  A component 
program effectiveness and assessment summary is included. 

3. Modifications to the City’s URMP made either to address Regional Board comments or 
made by the City as a program enhancement, are included as attachments to each 
section.   
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Program Effectiveness and Assessment 
 
The City’s Urban Runoff Management Program goal is to comply with the Permit regulations.  
The URMP objective is to control and eliminate the sources of urban runoff pollution, which 
will result in immediate and long-term water quality improvement for the protection of the 
public health and the environment.  The City strives to implement a multifaceted watershed 
protection approach to comply with the Third Term Permit regulations.  The approach includes 
implementation of the URMP, necessary storm drain and sewer infrastructure improvements, 
public education, and implementation of additional pollution control measures to address 
runoff pollution. An on-going focus of the program is to control and reduce sources of bacteria 
and trash in urban runoff that may be discharged to the Pacific Ocean.   
 
In 1998, the State Water Resources Control Board (State Board) determined that fourteen 
locations along the City’s coastline exceeded the limits of applicable ocean bacteria water 
quality standards.  These locations were placed on the State 303(d) impaired water list.  The 
City in 2005 completed a comprehensive evaluation of AB 411 ocean bacteria data for the 
fourteen locations collected over the last six years (1999 to 2004).  The data reflects testing 
results compiled by the Orange County Health Care Agency.  In most cases, this represents 
about 2,000 ocean bacteria test results for each location.   
 
The results of the evaluation demonstrate that significant progress has been made toward 
improving ocean water quality and reducing bacteria sources to the ocean.  The results show 
that twelve out of the fourteen coastline locations may be taken off the State 303(d) impaired 
waters list.  The two that do not meet the removal criteria are near the mouth of Aliso Creek.  
Due to limited staff and time constraints, the State Board was unable to make a 
recommendation for de-listing in time for the 2006 section 303(d), and is therefore delaying 
making those revisions until the next listing cycle. 
  
The City’s URMP accomplishments during the reporting period for each program component 
are summarized below:  

1. Introduction (Section C-1) 
 

This component provides some background on the program as well as the overall 
organization of the Urban Runoff Management Program.   

2. Program Management (Section C-2) 
 

This component describes the framework for the program management activities.  It 
includes the countywide and local coordination as well as the fiscal analysis component 
for the compliance activities, data management, and the reporting requirements.  

 
 The City’s financial commitment made to implement the urban runoff management 

program is substantial.  It is estimated that in FY 2005-06, about $3.6 million was 
spent directly or indirectly on programs and projects to reduce urban runoff 
pollution.  Of this total, $1.3 million was for infrastructure improvements to the 
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sewer and storm drain systems and $2.2 million on operational program costs.  The 
cost estimate is shown below: 

                                                                
PROGRAM COST 

Water Quality Storm Drain and Sewer System Capital Projects  $ 1,279,000 

URMP Operation and Maintenance $2,183,210 
Orange County Storm Water Program Share Cost $      75,547 
Aliso Creek Directive Monitoring Program Share Cost $      35,000 

                                                                                        TOTAL $3, 572,757 

 
 The City actively participates in six of the nine Orange County Stormwater program 

committees in order to evaluate and develop programs to achieve permit 
compliance.   

 
3. Plan Development and Implementation (Section C-3) 
 

This component describes the framework and approach for the City’s Urban Runoff 
Management Program as well as future plan development activities such as BMP 
effectiveness investigations and improvements in stormwater science.   
 
 The City completed a comprehensive evaluation of data for fourteen ocean 

monitoring locations collected over the last six years (1999 to 2004) to determine how 
much progress has been made toward achieving bacteria water quality standards.  
The evaluation concluded that twelve out of the City’s fourteen coastline locations 
may be taken off the State 303(d) impaired waters list. The question of de-listing is 
under consideration and review by the State Board. 

 The City is continuing work on two, long-term marine protection projects as part of 
its South Orange County Integrated Regional Water Management Plan to seek grant 
funding for water supply, water quality, and improvement planning.  The City’s two 
priority projects are focused on protecting the City’s Heisler Park Ecological Reserve, 
which was designated by the State Water Resource Control Board as an Area of 
Special Biological Significance. The first project involves a Proposition 50 Planning 
Grant for developing an assessment of the three Orange County ASBS watershed 
areas to identify the most effective management measurement for protecting the 
marine environment. The second project is a City Proposition 50 Implementation 
grant project to complete improvements to the Heisler Park, which include a storm 
drain system, landscape areas, public restrooms and bluff stabilization.  The City has 
completed the Master Design Plan for the park  

 The City completed mapping its storm drainage system  

 The City is continuing to implement elements of its Sewer System Strategic Plan, 
which includes on-going monitoring and televising of its sewer lines for scheduled 
replacements and re-linings of existing line. Plan implementation also includes 
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maintenance of sewer pump stations with repairs and retro-fitting of spill alarm 
systems. Further, the Plan includes routine inspections of local restaurants for proper 
disposal of cooking grease and training of restaurant staff.  

 The City completed restoration of about 1,000 liner feet of Laguna Creek, as part of a 
restoration and outreach project. Volunteers planted natives and plants along the 
creek in an effort to stabilize the creek slopes.   

4. Legal Authority (Section C-4) 
 

This component describes the City’s legal authority for prohibiting illicit discharges to 
the storm drain system.  It describes the BMPs required for new development and 
significant redevelopment, as well as the legal analysis and corresponding revisions that 
have been made, or are being proposed, to the applicable ordinances. 

 Polystyrene Foam Products Ban: The City Council adopted a resolution prohibiting 
the City’s procurement of polystyrene foam (Styrofoam) products for use at City 
facilities and city–sponsored events. 

 Grease Control Ordinance: The City Council adopted an ordinance establishing 
regulations for the disposal of grease and other insoluble wastes from food service 
establishments within the City.   

 Private Sewer Lateral Ordinance: The City Council adopted an ordinance 
establishing regulations for the proper maintenance, repair, and replacement of 
private sewer laterals within the City.  

 Smoking Ban at City Beaches: The City Council adopted an ordinance that prohibits 
smoking within the boundaries of any public beach and beach access point.   

 

5. Municipal Activities (Section C-5)  
 

This component describes the City URMP programs and activities to address water 
quality issues related to municipal operations and maintenance activities. 

 The City completed water quality inspections for high priority municipal fixed 
facilities, field programs and drainage facilities.  During FY 05-06, 75 fixed-facility 
inspections were completed, 14 field programs were evaluated and all City-owned 
storm drain facilities were inspected and cleaned.   

 The City cleaned all 910 of the City storm drain inlets and the Laguna Channel from 
Beach Street to Coast Highway prior to the rainy season.  

 The City purchased and installed 50 ash urns at beach access locations in support of 
the beach smoking ban.  

 The City operates and maintains 13 diversion systems as an additional pollution 
control measure to protect public safety and the environment.  Eight of the systems 
include separator units to filter out gross pollutants from storm water.  

 The City implements a food service establishment grease control inspection program. 
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 The City continued to contract with a dog waste removal service at high use park 
and trail areas.  A total of 554 pounds of dog waste was removed.  

 
 The City funds a door-to-door Residential Household Hazardous Waste Program, 

including electronic waste.  A total of 36,639 pounds of hazardous waste was 
removed.    

 The City manages oil recycling grant program.  A total of 606 pounds of oil was 
recycled.   

 The City’s trash and debris removal programs such as street sweeping, drainage 
system maintenance, parking lot and sidewalk cleaning, beach clean-ups, and 
diversion storm drain separator units removed 1,544 tons of material.   

 The City’s solid waste, green waste and recycling program removed 43,735 tons of 
material.   

 

6. Public Education/Public Participation (Section C-6) 
 

This component describes the educational programs that have been implemented by the 
City in order to educate public and business audiences.  The educational programs 
address urban storm water and non-storm water pollution and seek to garner support in 
preventing pollution.    

 The City made over 117, 000 water quality public education contacts to residents, 
businesses and contractors through direct mailings and other methods.    

 The City Council appointed a citizens’ Environmental Committee to develop 
programs and make recommendations on public policy. The committee meets 
monthly and provides a forum for public’s concerns about environmental issues.  

 The City held a community-wide art competition to design the new storm drain 
markers. A winner competition was selected by the Arts Commission and 
recognized by the City Council. Local elementary school students also participated 
in the design competition.  The top student entrants were recognized and awarded 
certificates the City Council meeting, and their work was displayed in the City Hall 
foyer.  

 The City utilized the assistance of over 50 volunteers to plant native trees and plants 
along Laguna Creek as part of its creek restoration and public outreach project.  

 The City participated with the Permittees to implement a countywide public 
education program.  The County of Orange, as the Principal Permittee, will report 
FY 05-06 activities.  

 
7. New Development/Significant Redevelopment (Section C-7)  
 

This component describes the programs that have been implemented by the City in 
order to ensure development and redevelopment projects address water quality issues 
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at the project planning and design stage.  This element identifies the nonstructural, 
structural and treatment management measures incorporated into development projects.  

 The City required 29 WQMPs, up by six from the previous reporting period. The 
majority of priority projects are residential.  

  The City utilizes a development environmental webpage to improve the distribution 
and availability of important documentation, for both the project applicant’s use and 
for education on environmental requirements.  The webpage includes 23 
environmentally related documents. 

 During the reporting period the City made efforts to educate developers and 
contractors about the new NPDES Permit development requirements.  
Approximately 320 educational materials were distributed to this target group.   

 
8. Construction (Section C-8)  
 

This component describes the programs that have been implemented by the City in 
order to address water quality issues during the construction stage of project 
development.  This element includes site controls that address appropriate and required 
practices for erosion and sediment controls as well as on-site hazardous materials and 
waste management.  

 The City has developed and is implementing an Erosion and Sediment Control Plan 
Checklist to ensure adequate plans are submitted for review and approval.  The 
checklist includes a section on steep hillside construction.  

 The 2005-06 construction inventory and prioritization update shows a total of 113 
priority construction sites (2 high and 111 medium/low priority) for the current 
reporting period.     

 The City inspected 37 priority construction sites to ensure proper runoff control 
measures were in place. 

 A total of 68 enforcement actions were taken during inspections or while responding 
to reports of construction water quality problems.  Of this total, 13 resulted in 
administrative fines being issued. 

 The City sent approximately 200 notices to contractors and property owners 
requesting that they have adequate measures in place to control runoff prior to the 
start of the rain season.   

 The City distributed 75 construction runoff guidance manuals for projects that 
include grading and/or an erosion and sediment control plan.  

 
9. Existing Development  (Section C-9) 
 

This component element contains two distinct programs: 1) an industrial and 
commercial business inspection program and, 2) a residential and private community 
program to address water quality issues and ensure BMPs are implemented. 
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 The City completed 18 commercial inspections of high priority dry cleaning-related 
businesses. All but four of these are agency transfer stations for out-of–town dry 
cleaners, and therefore will be removed from the inventory. The four remaining dry 
cleaners were all using Best Management Practices, and will stay on the inventory to 
be inspection during the next permit. 

 The City conducted eight inspections of commercial parking lots. These inspections 
found no violations- all were using some form of acceptable BMPs. These eight will 
remain on the inventory and be inspected during the next permit. 

 The City conducted one industrial inspection during the reporting period of a 
stained glass artist. The inspection uncovered no violations, but given the nature of 
the business and its proximity to the Laguna Canyon flood control channel, the City 
will keep it on the inspection inventory to be inspected again in the next permit 
cycle.  

 The City’s grease control program contractor inspected 180 inspections as part of an 
effort to eliminate sewer spills by prohibiting restaurants from disposing of cooking 
grease into the sanitary sewer system.   

 
10. Illicit Connections/Illegal Discharges (Section C-10) 
 

This component describes the programs that have been implemented by the City in 
order to effectively detect and eliminate illicit discharges and unauthorized connections 
to the municipal storm drain system. 

 The City responded to over 83 water quality incidents.  The incidents were either 
reported to the Water Quality Department or identified in field investigations.  

 City authorized inspectors recorded a total of 134 enforcement actions.  The majority 
of the water quality actions are the result of landscaping and construction activities.  
An enforcement action summary is provided below:  

 
 
 
 
 
 
 
 
 
 
 
     
 
 

 During FY 05-06 City authorized inspectors distributed approximately 155 water 
quality public education materials.  

ENFORCEMENT ACTION SUMMARY TOTAL 
Educational Letters 8 
Door Hangers (Non-Violations) 13 
Verbal Warnings 26 
Administrative Courtesy Citations 50 
Administrative Fines 37 
Cease and Desist Order 0 
Misdemeanors 0 
Infractions 0 
Citation Issue 0 
TOTAL 134 
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11. Water Quality Monitoring (Section C-11) 

 
This component describes the monitoring programs implemented by the principal 
Permittee and the City to identify areas with water quality problems, assist in the 
prioritization of watersheds for analysis and planning, and assist in the prioritization of 
pollutants and to assist in the development of specific controls to address identified 
problems.   

 To determine the amount of progress made toward achieving bacteria water quality 
standards, the City completed a comprehensive evaluation of data from fourteen ocean 
monitoring locations collected over the last six years (1999 to 2004) by the Orange 
County Health Care Agency.  In most cases, this represents about 2,000 ocean bacteria 
test results for each location.  The evaluation concluded that twelve out of the City’s 
fourteen coastline locations may be taken off the State impaired waters list.  The two that 
do not meet the removal criteria are near the mouth of Aliso Creek. 

 The City has been working with both the State and Regional Board on the de-listing of 
the 12 locations. The Regional Board has supported de-listed during dry weather 
conditions. It appears this will be delayed until the next listing cycle. 

 The Laguna and Aliso creeks are showing a poor rating for biodiversity of the stream 
aquatic community.  In general, this poor rating is due to urbanization and not water 
quality, and is characteristic of creeks in other cities located in urbanized areas.  

 The results of the Laguna Creek and Laguna Channel runoff are showing low levels of 
toxicity to fresh water and ocean water organisms.  Additional sampling is needed to 
determine the extent and cause for the toxicity. It appears a 1.6 mile stretch of the creek 
will be added to the 303(d) impaired list. 

 
12. Watershed Chapters (Section C-12) 
 

This component describes the Watershed Urban Runoff Management Plans (WURMPs) 
for each major watershed, focusing on collective watershed-based initiatives of the 
principal Permittees and the Cities, including structural BMPs and restoration activities.  
The City is located within the following watersheds: 

a) Laguna Coastal Streams 
b) Aliso Creek  
c) Dana Point Coastal Streams 
 

 The County of Orange, on behalf of the Permittees, as the Principal Permittee, 
submits detailed information on the Watershed Urban Runoff Management Plans 
(WURMP) implementation in the unified annual report.  
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C-1.0 Introduction (Urban Runoff Management Program Section A-1) 
 
C-1.1 Introduction  
 
This Urban Runoff Management Program (URMP) annual report and effectiveness assessment 
covers the period from July 1, 2004 to June 30, 2005 and therefore covers the third fiscal year of 
the Third Term Permit.  Each section describes the activities completed during the reporting 
period to implement the City’s URMP, also referred to as the Local Implementation Plan.  Each 
section of this report includes an effectiveness and assessment summary.  Also noted are any 
planned modifications to the URMP during the next reporting period.  In addition, each section 
describes program changes completed to address requests made by the San Diego Regional 
Board.  Any URMP revisions are enclosed as attachments to each section. 
 
The Permittees have developed this URMP program effectiveness assessment in order to better 
report to the Regional Boards the implementation and performance the Permittees’ stormwater 
quality programs.   
 
The objectives of the annual report are to: 
 

• Facilitate the collection and compilation of specific stormwater program 
implementation and validation data necessary for the submittal of the Annual Progress 
reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on 

a jurisdictional, watershed and/or countywide basis, compile and analyze the program 
data.  These analyses will allow for the comparison of subsequent evaluations as well as 
the identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to each of the program components 
and used as an effective management tool in determining where modifications within 
the DAMP and/or URMP may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will 

be made to the URMP.   
 
C-1.2 Background  
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  As a result of court decisions and the overriding need to clarify the stormwater 
permitting requirements, the CWA required the Environmental Protection Agency (EPA) to 
issue regulations to be effective by 1983 that included stormwater runoff from rainfall.  
Congress passed a Clean Water Act Amendment in 1987, the Water Quality Act, which brought 
stormwater discharges into the NPDES Program.  EPA issued subsequent regulations on 
November 16, 1990.   

City of Laguna Beach C-1-1 November 15, 2006 

 

0035785



SECTION C-1, Introduction 
 

   

In response to those regulations, the County of Orange (subsequently singularly referred to as 
the Principal Permittee), the Orange County Flood Control District and the incorporated cities 
of Orange County (all three collectively referred to as Permittees) have obtained, renewed and 
complied with the following NPDES Stormwater Permits from the Santa Ana and San Diego 
Regional Water Quality Control Boards (subsequently referred to as the Santa Ana Board, the 
San Diego Board or collectively as the Regional Boards):      

 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 8000180   July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-
2002) 

96-31 CAS618030  March 
1996 

96-03 CAS0108740  August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030   January 
2002 

R9-2002-
0001 

CAS0108740  February 
2002 

 

Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to control pollutants 
in stormwater discharges. 

As a result of the Third Term Permit requirements, the Permittees incorporated enhancements 
to the existing program elements of the 2003 DAMP.  One of the major challenges for the 
Permittees in updating the programs is the reconciliation between the two Regional Board 
permits and the resulting program requirements that have significant differences for the first 
time. 
 
This reconciliation has been accomplished by including into the structure of the 2003 DAMP 
model programs and templates for permittees Jurisdictional Urban Runoff Management 
Programs (URMP), also referred to as Local Implementation Plans, which will assist the 
permittees in implementing the program within their individual jurisdiction as well as 
recognize the differences between the two sets of permit requirements.   
 
The Urban Runoff Management Programs consists of twelve (12) distinct program elements that 
are summarized in the following sections.  Each program element includes a focus on pollution 
prevention measures as well as program effectiveness assessment. 
 

City of Laguna Beach C-1-2 November 15, 2006 

1. Introduction (Section A-1) 
 

This element provides some initial background on the program and then describes the 
City’s environmental setting such as geography and climate, watersheds, impaired 
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waterbodies, environmentally sensitive areas, as well as the overall organization of the 
URMP.   

 
2. Program Management (Section A-2) 

 
This element describes the framework for the program management activities including 
the countywide and local coordination as well as the Fiscal Analysis Component for the 
compliance activities and the data management and reporting requirements.  

 
3. Plan Development (Section A-3) 

 
This element describes the framework and approach for the development of the 2003 
DAMP and the URMP as well as future plan development activities such as capital 
improvement project planning, BMP effectiveness investigations and improvements in 
stormwater science.  This element also describes how the requirements of the Aliso 
Creek Watershed 13225 Directive are being addressed through the Aliso Creek 
Watershed Urban Runoff Management Plan. 
 

4. Legal Authority (Section A-4) 
 

This element describes the City’s legal authority for prohibiting unpermitted discharges 
to the storm drain system and for requiring BMPs in new development and significant 
redevelopment and construction projects.  The section also includes the legal analyses 
that have been conducted and corresponding revisions that have been made or are 
proposed to the applicable ordinances. 
 

5. Municipal Activities (Section A-5)  
 

This element describes the programs that have been implemented by the City to address 
water quality issues related to municipal fixed facilities, field programs and drainage 
facilities, and an Effectiveness Assessment Component.   
   

6. Public Education/Public Participation (Section A-6) 
 

This element describes the educational programs that have been implemented by the 
Orange County Stromwater Program and the City in order to educate various public 
and business target audiences about urban stormwater and non-stormwater pollution 
and obtain their support in preventing pollution.  This element also describes how the 
program effectiveness will be assessed.  
 

City of Laguna Beach C-1-3 November 15, 2006 

7. New Development/Significant Redevelopment (Section A-7)  
 

This element describes the programs that have been implemented by the City in order to 
address water quality issues at the planning and design stage of project development 
and redevelopment.  This element includes controls to incorporate appropriate and 
required post construction nonstructural and structural BMPs into the environmental 
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planning and development review process; and how program effectiveness will be 
assessed. 
 

8. Construction (Section A-8)  
 

This element describes the programs that have been implemented by the City in order to 
address water quality issues during the construction stage of project development.  This 
element includes site controls that address appropriate and required practices for 
erosion and sediment controls as well as on-site hazardous materials and waste 
management. 
 

9. Existing Development  (Section A-9) 
 

This program element contains four (4) distinct programs:  
 
• Industrial Program – This element describes the programs that have been 

implemented by the City in order to address water quality issues during the 
operation of industrial businesses.  The program consists of site prioritization, 
inspection, BMP implementation and effectiveness assessment. 

 
• Commercial Program - This element describes the programs that have been 

implemented by the City in order to address water quality issues during the 
operation of commercial businesses.  The program consists of site prioritization, 
inspection, BMP implementation and effectiveness assessment. 

 
• Residential – This element describes the programs that have been implemented by 

the City in order to address water quality issues associated with residential areas 
and activities; and the effectiveness of the programs. 

 
• Common Interest Areas/Homeowners Associations – This element describes the 

programs that have been implemented by the City in order to address water quality 
issues associated with the operation and maintenance of common interest areas; and 
the effectiveness of the programs. 

 
10. Illicit Connections/Illegal Discharges (Section A-10) 
 

This element describes the programs that have been implemented by the City in order to 
effectively detect and eliminate unpermitted discharges and unauthorized connections 
to the municipal storm drain system; and how program effectiveness will be assessed.  It 
also contains a guidance component for Fire Fighting Activities. 
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11. Water Quality Monitoring (Section A-11) 
 

This element describes the monitoring programs that have been implemented by the 
Principal Permittee and the City in order to identify areas with water quality problems, 
assist in the prioritization of watersheds for analysis and planning, assist in the 
prioritization of pollutants and to assist in the facilitation of the development of specific 
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controls to address the identified problems.  The monitoring program will forward 
information into the City’s program as a component of effectiveness assessment. 

 
12. Watershed Chapters (Section A-12) 

 
This element describes the Watershed Urban Runoff Management Plans for each major 
watershed, focusing on collective watershed-scale initiatives of the Principal Permittees 
and the Cities, including structural BMPs and restoration activities. 

 
C-1.3   Urban Runoff Management Program  
 
The City’s submitted its URMP to the San Diego Regional Water Quality Control Board in 
February 2003 to comply with the Third Term permit requirements.  Since this initial submittal, 
the Regional Board has conducted reviews of the City’s URMP and annual reports covering the 
first two years of the Third Term Permit.  The City has reported progress and submitted 
revisions to the URMP with each annual report.  The Regional Board review comment letters 
are described below and are enclosed as attachment 1.  
 

1. The Regional Board’s June 26, 2003 City URMP review and comment letter (File No. 10-
6002.02).   

2. The Regional Board’s September 15, 2003 City URMP clarification and request for 
technical information letter (File No. WPN:10-6002.05:haasj). 

3. The Regional Board’s October 2003 comment letters in response to the City’s August 
2003 URMP Aliso Creek, Laguna Coastal Streams and Dana Point Coastal Streams 
Watershed Plan submittals (File No’s.  WPN:10-6000.02:haasj, WPN:10-6000.02:haasj, 
and WPN:10-6000.02:haasj).  

4. The Regional Board’s December 12, 2003 City URMP first year annual report review and 
comment letter (File No. 10-6002.02:haasj).   

5. The Regional Board’s January 20, 2005 City URMP second year annual report review 
and comment letter (File No. 10-6000.02:haasj).   

 
In May of 2005 the Regional Board completed a program and field evaluation of the City’s 
URMP.  The City received an evaluation report letter dated July 13, 2005 summarizing the 
findings of the Regional Board evaluation (File No.  WPN:10-6002.02:haasj).  This annual report  
described the changes made to address the Regional Boards requests and comments.  Any 
revisions to the City’s URMP are enclosed as attachments at the end of applicable sections.  
 

City of Laguna Beach C-1-5 November 15, 2006 

The City received the Regional Board’s October 18, 2005 letter approving changes to the Aliso 
Creek monitoring program implemented to address the potential sources of bacteria with the 
watershed.  
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C-2.0 Program Management (Urban Runoff Management Program Section A-2) 
 
C-2.1 Introduction  
 
Program management activities conducted by the City of Laguna Beach to implement the City’s 
Urban Runoff Management Program (URMP) involve the following activities: 

• Coordination with the Principal Permittee and other Permittees on the Orange County 
Stormwater Program 2003 DAMP; common program implementation (such as 
monitoring, public education and watershed programs); and a commitment of funding 
to shared budgets under the Implementation Agreement; 

• Coordination with internal City departments to implement the City URMP; 

• Coordination with other agencies and groups within the City’s jurisdiction on elements 
related to the URMP and activities of mutual interest to help improve water quality and 
the environment; 

• Preparing, approving and tracking shared cost budgets prepared by the Principal 
Permittee and City budgets to fund the URMP; 

• Data management and compliance reporting based on common practices specified in the 
2003 DAMP.  

 
C-2.2 Countywide Coordination  

The City has designated representatives that attend and participate in the countywide 
committee meetings.  The representatives are shown in the City URMP Table A-2.1. In order to 
coordinate effectively with the Principal Permittee, the City of Laguna Beach has designated 
NPDES primary and alternate representatives shown below. 
 

Representative Primary Alternate 
Name Mike Phillips Will Holoman 
Title Environmental Specialist Senior Water Quality Analyst 
Department Water Quality Water Quality 
Address 505 Forest Avenue, Laguna 

Beach, CA 92651 
505 Forest Avenue, Laguna 
Beach, CA 92651 

E-mail Address mphillips@lagunabeachcity.net holoman@lagunabeachcity.net 

City of Laguna Beach C-2-1 November 15, 2006 
 

 

0035791



SECTION C-2, Program Management   
 
 

 

The General Permittee Committee meets at least six times per year.   The City of Laguna Beach 
had representatives at the following meetings:  
   

Meeting Date      Attended
August 25, 2005      X 
September 29, 2005      X 
December 22, 2005      X 
January 26, 2006      X 
February 23, 2006      X 
March 23, 2006                             X 
May 25, 2006      X 

 
In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended
Data & Information Management  
LIP/PEA  
Inspection X 
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality   
Ad Hoc – Infiltration 
Ad Hoc – Disposal Options                      
 

 
 

Also, City representatives participated in the following watershed-committees which the City is 
located within: 
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Watershed Committee    Attended
Laguna Coastal Streams 
 

    X 

Aliso Creek           
 

   X 

Dana Point Coastal Streams 
  

   X 
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C-2.3 City Internal Coordination  

The responsibilities of City departments for the internal coordination of activities are detailed in 
the URMP Program Management section.  The City has established a Water Quality Task Force 
committee of City Department representatives.  The committee meets periodically, as required, 
to discuss URMP implementation and water quality issues.  
 
C-2.4 Fiscal Analysis  

The Fiscal Analysis includes the following: 
 

 The City’s expenditures for the previous fiscal year; 
 The City’s budget for the current fiscal year; and 
 A description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of 
Laguna Beach.  The costs indicated in the tables do not include the City’s “shared cost” which 
constitute each cities contribution to the activities performed by the County of Orange, as the 
Principal Permittee, on behalf of the Permittees.  The Principal Permittee reports the City’s share 
cost as part of the unified annual report.  The tables below report the City’s operation, 
maintenance, contracted costs and capital costs to implement the Urban Runoff Management 
Program.Capital Costs 
 

• Capital costs include any capital expenditures to implement the DAMP and City URMP 
elements.  This may consist of supplies, equipment purchases and improvement and 
retrofit projects.  

 
Operations and Maintenance Costs 
 

• Operations and Maintenance costs refer to normal costs of operation and maintenance 
including the cost of keeping equipment and facilities in working order.  Some of the 
indicated program element activities and costs in the tables are contracted with private 
companies.  Specific Cost Category Descriptions 

• Supportive of Program Administration: This category includes City administrative and 
staff positions to implement the urban runoff NPDES program. 

• Municipal Activities: This category includes the costs to operate and maintain City 
programs and services related to the URMP.  Some of these costs represent services 
contracted by the City to private companies. 

• Public Information: This category includes costs for the City’s public education and 
Hazardous Waste collection programs. 

• Requiring New development BMPs: This category includes costs that support the 
Community Development Department, Planning and Zoning Divisions, in requiring 
that new development projects implement necessary BMPs. 
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• Requiring Construction BMPs: This category includes costs that support the Community 
Development Department, Building Division; in requiring construction projects 
implement necessary BMPs. 
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• Illicit Discharge and Connection: This category includes costs associated with the 
NPDES industrial and commercial inspections and to respond to and address reports of 
water quality problems in the community.   

• Water Quality Capital Projects Projects: This category includes costs to implement storm 
drain and City facility water quality improvement and retrofit projects.  These include 
diversion systems, storm drains and building improvement projects. 

 
C-2.5   Program Management Effectiveness and Assessment Summary  
 
The City continued during to the reporting period to gain experience and expand its 
implementation efforts of the NPDES permit, working through a coordinated effort with the 
city council administration, the various municipal departments, other co-permittees, and the 
County stormwater division. The City Council appointed an Environmental Committee to serve 
as a permanent instrument for citizen outreach and participation. The Water Quality 
Department implemented and initiated public education, enforcement, existing development 
inspection, and water quality monitoring programs, in addition sanitary sewer and nuisance 
flow diversion projects. The Police Department provided assistance with enforcement, and the 
Marine Safety Department provides tide pool enforcement and public education support. The 
Public Works Department (streets, parks, and solid waste/recycling) continued to provide 
support through municipal maintenance activities, such street sweeping, litter control, storm 
inlet cleaning that improve water quality and that don’t contribute to pollution. The 
Community Development Department conducted construction site inspection and requires Best 
Management Practices for new development.  
 
Equally important, the City continues to make a financial commitment to implement NPDES 
permit requirements. In FY 05-06 the City spent about $3.4 million in URMP capital and 
operation costs.  Of this total, about $2.2 million was for operational costs and about $1.2 million 
for water quality storm drain and sewer capital improvement projects.   
 
The enclosed tables show the actual costs for FY 05-06 and the projected costs for FY 06-07.  The 
City funds the URMP program from the General Fund.  Sewer system improvements are 
funded through the Sewer Fund.  
 
C-2.6   Program Management Urban Runoff Management Program Modifications 
 
There are no plans to modify the Program Management section of the City’s URMP document 
at this time. 
 
C-2.7   Regional Board Requested Urban Runoff Management Program Revisions 
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The Regional Board has not requested changes during the reporting period.
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CAPITAL COSTS 
Urban Runoff Management (URMP)  
Program Elements 

Actual FY04-05 
Costs 

Projected FY 05-06 Costs 

Supportive of Program Administration and Plan 
Development 
 (URMP Sections 2.0 and 3.0) 

$0 $0 

Litter Control Beach 
Trucks / Disposal 

$0 $105,000 

Litter Control 
Receptacles 

$20,000 $20,000 

Recycling $0 $0 

Drainage Facility 
Maintenance (vactor) 

$0 $0 

Catch Basin Stenciling $0 $7,500 

Street Sweeping $35,000 $0 

Environmental 
Performance 

$0 $0 

Public Property & 
Street Chemical Spill 
Response 

$0 $0 

Municipal Activities 
 (URMP Section 5.0) 

Pesticide & Fertilizer 
Management 

$1,200 $1,300 

Nonpoint Source 
Pollution Awareness 

$0 $0 

Public Information 
 (URMP Section 6.0) Household Hazardous 

Waste Collection 
$0 $0 

Requiring New Development BMPs  
(Supportive of Planning, etc.) 
(URMP Section 7.0) 

$0 $0 
 

Requiring Construction BMPs  
(Supportive of Plan Check & Inspection) 
(URMP Section 8.0) 

$0 $0 

$0 $0 $0 Existing Development 
and IC/ID Activities 
(URMP Section 9.0 and 
10.0) 

$0 $0 $0 

Water Quality Monitoring (URMP Section 11.0) $0 $0 

Water Quality Storm Drain and Sewer Capital 
Projects  

$1,279,000 $1,075,000 

Totals $1,315,220 $1,208,000 
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OPERATION AND MAINTENANCE COSTS 
 
Urban Runoff Management (URMP)  
Program Elements 

Actual FY05-06 
Costs 

Projected FY 06-07 Costs 

Supportive of Program Administration and Plan 
Development  
 (URMP Sections 2.0 and 3.0) 

$133,700 $144,900 

Litter Control Beach 
Trucks / Disposal 

$105,000 $110,000 

Maintain Litter Control 
Receptacles 

$85,000 $90,000 

Solid Waste/Recycling 1,501,510 $1,583,900 

Drainage Facility 
Maintenance (vactor) 

$0 $262,500 

Catch Basin Stenciling $7,500 $7,500 

Street Sweeping $172,500 $181,125 

Environmental 
Performance 

$2,000 $2,000 

Public Property & 
Street Chemical Spill 
Response  

$16,000 $16,000 

Municipal Activities 
 (URMP Section 5.0) 

Pesticide & Fertilizer 
Management 

$80,000 $80,000 

Nonpoint Source 
Pollution Awareness 

$15,000 $15,000 

Public Information 
 (URMP Section 6.0) Household Hazardous 

Waste Collection 
$30,000 $30,000 

Requiring New Development BMPs  
(Supportive of Planning, etc.) 
(URMP Section 7.0) 

$20,000 $20,000 

Requiring Construction BMPs  
(Supportive of Plan Check & Inspection) 
(URMP Section 8.0) 

$0 $0 

Facility Inspection $10,000 $10,000 Existing Development 
and IC/ID Activities 
(URMP Section 9.0 and 
10.0) 

Other Efforts to 
Identify & Eliminate 
Illicit Connections 

$5,000 $5,000 

Water Quality Monitoring (URMP Section 11.0) $0 $0 

Totals $2,183,210 $2,557,925 

 
 

FUNDING SOURCES 
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LIP FUNDING SOURCES   

 Actual FY Projected FY 06-07 
Costs 

GENERAL FUND % % 

UTILITY TAX/CHARGES   

SEPARATE UTILITY BILLING ITEM   

GAS TAX   

SPECIAL DISTRICT FUND   

OTHERS (specify)   

   

• Sanitation Fee   

• Benefit Assessment   

• Fleet Maintenance Fund   

• Community Services Fund   

• Water Fund   

• Sewer & Storm Drain Maintenance Fee Sewer improvements 
funded through 
sewer fund fees. 

Sewer improvements 
funded through sewer 
fund fees. 

TOTALS  100% 100% 
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C-3.0 Plan Development and Implementation (Urban Runoff Management Program Section 
A-3) 
 
C-3.1 Introduction  
 
This report section provides information on the approach taken by the City of Laguna Beach in 
developing its Urban Runoff Management Program (URMP) document and implementing the 
various programs to comply with the urban runoff permit regulatory requirement to improve 
water quality.  This section discusses the best management practices (BMPs) and special studies 
implemented to help improve water quality and address priority pollutants of concern.  In 
addition, the section discusses a number of technical studies that the City is participating in, as 
part of the Orange County Storm Water Program, which will assist in future revision and 
program improvements.  
 
C-3.2 Plan Development  
 
Countywide Orange County Storm Water Program 
 
The City actively participates in the development of model URMP components to comply with 
the Third Term NPDES Permit.  The model is utilized by Permittee’s in both Regions to develop 
a city-specific URMP within the broader policy and program framework of the 2003 DAMP.  
Over the reporting period, the City has continued to participate in the various committees 
established to discuss and refine our city-specific URMP.  A focus of the countywide effort has 
been to ensure Regional Boards compliance concerns regarding the URMP have been 
adequately addressed.  In addition, efforts were made to refine the URMP to better evaluate, 
describe and report the various activities completed and their effectiveness in reducing the 
sources of urban runoff pollution. 
 
City Urban Runoff Management Program      
 
The City’s URMP goal is comply with the NPDES Permit regulations to control and reduce the 
sources of urban runoff pollution that will result in immediate and long-term urban runoff 
water quality improvement for the protection of public health and the environment.  A focus of 
the program is to address bacteria and trash, which are the City’s main pollutants of concern.  
About 2.5 miles of the City’s Pacific Ocean coastline is currently State 303(d) listed as impaired 
by bacteria.  The approach of the URMP is to implement a multifaceted watershed based 
management program through implementation of the following elements: 
 

1. The various components of the URMP.  
2. Public education and outreach. 
3. Water quality grants. 
4. Municipal Codes and policies. 
5. Pollution control strategies such as nuisance water diversion and storm drain separators. 
6. Infrastructure improvements to the sewer, storm drains and City facilities. 
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C-3.3     Plan Implementation and Investigations  
 
An important element of the City’s URMP is the implementation and assessment of Best 
Management Practices (BMPs) to improve water quality and address pollutants of concern.  The 
City has implemented the following BMPs:  
 
Ocean Bacteria Evaluation 

In 1998, the State Water Resources Control Board (State Board) determined that fourteen 
locations along the City’s coastline were above applicable ocean bacteria water quality 
standards.  The State Board took action and placed these locations on the State impaired waters 
list.  To determine if progress has been made toward achieving bacteria water quality 
standards, the City completed a comprehensive evaluation data for fourteen ocean monitoring 
locations collected over the last six years (1999 to 2004) by the Orange County Health Care 
Agency.  In most cases, this represents about 2,000 ocean bacteria test results for each location.   
 
The evaluation results demonstrate that twelve out of the City’s fourteen coastline locations 
may be taken off the State impaired waters list.  The two that do not meet the removal criteria 
are near the mouth of Aliso Creek.  The City has been working with the Regional and State 
Boards for consideration of the report results as part of the San Diego Region beaches and 
creeks bacteria TMDL project and 2005 State 303(d) impaired waters list update.  
 
Marine Protection Projects 
 
The City worked with other agencies in southern Orange County to complete a South Orange 
County Integrated Regional Water Management Plan.  The objective of the Plan is to better 
coordinate water supply, water quality and improvement project planning and to seek grant 
funding for the highest priority projects throughout south Orange County.  The City submitted 
eight projects for consideration.  The City’s two priority projects are focused a protecting the 
City’s Heisler Park Ecological Reserve.  The State Water Resource Control Board has designated 
the reserve as an Area of Special Biological Significance (ASBS).   
 
The first project is a Proposition 50 Planning grant in partnership with the City of Newport 
Beach to complete a “Central Coastal Orange County ASBS Management Plan”.  The project 
will assess the three Orange County ASBS watershed areas to identify the most effective 
management measures to help protect the marine environment.  The second project is a City 
Proposition 50 Implementation grant project to complete improvements to the adjacent Heisler 
Park, which include storm drain system, landscape areas, public restrooms and bluff 
stabilization.  
 
Sewer System Improvement Projects 
 
The City is implementing the elements of the City’s Sewer System Strategic Plan.  The 
development and implementation of the plan was accelerated as the result of an EPA Order to 
reduce sewer spills.  All of the required EPA Order actions have been compete.  As a result, in 
May 2005 the City has been granted a termination of the EPA Order.   
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The City worked with the California Infrastructure Bank to secure a total of $7 in low-interest 
loans. This funding will serve to support implementation of the 10-year capital improvement 
program.  Key projects implemented during the reporting period include critical point repairs 
at 16 sewer main line locations, enhancements to the sewer alarm system, and enhancements to 
the sewer maintenance management system and GIS maps.  
 
The City experienced a catastrophic landslide in the Bluebird Canyon area of the City on June 1, 
2005.  The slide affected about 7.5 acres, 35 homes and public infrastructure in the area.  The 
City is overseeing the installation of permanent sewer main replacements and dismantling thr 
temporary facilities that were constructed to support the community during the recovery 
period.   
 
Ocean Water Quality Protection Projects  
The City completed an “Urban Runoff Diversion Program Study Report” in 2001 that studied 
and prioritized 53 significant storm drains in the City for diversion to the sewer system.  The 
City currently has 13 diversion systems in place to capture urban runoff and divert the flow to 
the sewer system for treatment at the wastewater treatment facility.  Eight (8) of these systems 
include separator units for the removal of gross pollutants such as trash, oil/grease, sediment 
and plastics.  The systems are operated on a year-round basis as much as possible to divert non-
storm flows.  During storm events, diversion to the sewer is stopped, and the storm flow passes 
through the separator unit and is filtered up to the design capacity of the unit and discharged to 
the ocean.  Storm flows above the design capacity of the separator unit is bypassed directly to 
the ocean.  
 
The City has been awarded a $1.2 million grant by the State Water Resources Control Board 
under the “Clean Beaches Initiative” program to construct six (6) more diversion/separator 
systems in high priority storm drain outlets that flow to the ocean.  The project includes three 
(3) systems for the Laguna Channel and five (5) systems at outlet locations along the coast.  The 
six (6) projects will help protect the City’s Main Beach and the Heisler Park Ecological Reserve, 
and a popular surfing and hotel beach area.  The project design phase will be complete by 
November 2005.  Construction is scheduled to be complete by the May of 2006.   
 
The City has implemented sixteen (16) inlet filters at targeted locations for gross pollutant 
removal.  The City has investigated the possibility of using inlet filters on a more widespread 
basis, but has determined that they would be too costly to maintain and are subject to blocking 
and may impact flooding.  Flooding is a particular concern because of the City’s topography.   
 
Habitat Restoration Projects 
 
In October of 2003 the City completed an “Initial Study and Conceptual Restoration Plan” as 
part of an investigation into restoration opportunities of the Laguna Creek.  The initial study 
and conceptual plan is available at www.lagunbeachcity.net/waterquality.  The study 
identified potential improvements to address habitat, water quality, flooding, recreation and 
aesthetics.  
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The City was been awarded a $25,000 grant by the Southern California Wetlands Recovery 
Project under their “small grant program” to move forward with restoring a section of the creek 
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area identified in the study.  The City during this reporting period completed the “Laguna 
Creek Restoration and Outreach” project along 1,000 linear feet extending from the creek 
frontage property owned by Verizon to the City’s Dog Park.  The goal of the project was return 
this portion of the creek to a functioning wetland. The project entailed removal of invasive plant 
species, and hydro-seeding the slopes with native plants. Additionally, the project utilized over 
50 volunteers to plant native trees and plants along the slope to provide stability and reduce 
erosion into the creek. Maintenance along the creek will be on-going until the new plants are 
established. 
 
C-3.4     Technical Reports and Improvements in Stormwater Science  
 
Technical Reports 
 
The City of Laguna Beach is participating with the County of Orange and other Permittees, as 
part of the countywide program, in technical studies to evaluate the effectiveness of pollution 
control measures.  These include: 
 

1. BMP Effectiveness and Applicability for Orange County. 
2. Dry Weather Diversion Study. 
3. Trash and Debris BMP Evaluation. 
4. Erosion Control BMP Effectiveness Study. 
5. Storm Drain and Channel BMP Retrofit Study. 
6. Septic System Inventory and Assessment. 
7. Portable Toilet Pollution Prevention. 

 
The City and Permittees utilize these various technical reports as; 1) reference and as guidance 
documents when considering BMPs to implement; and 2) when evaluating solution to address 
water quality problems.  
 
Stormwater  Science 
 
The City of Laguna Beach is participating with the County of Orange and other Permittees, as 
part of the countywide program, in partnerships with other agencies to improve storm water 
science and the ability to identify sources of pollution.  The countywide program is part of the 
Bight Studies of the ocean coastline areas.  In addition, the countywide program is active with  
the Storm Water Monitoring Coalition (SMC) and Southern California Coastal Water Resource 
Project (SCCWRP) on research to improve methods for water quality monitoring and rapid 
indicators for pollutants. 
 
C-3.5    Plan Development Urban Runoff Management Program Modifications  
 
There are no modifications proposed. 
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C-4.0 Legal Authority (Urban Runoff Management Program Section A-4) 
 
C-4.1 Introduction  

 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain (MS4) system.   

 
C-4.2 Legal Authority Effectiveness and Assessment  

 
On February 13, 2003 the City submitted to the Regional Board its Urban Runoff Management 
Program (URMP) document. Since that time revisions to the City’s Title 16 “Water Quality 
Control” and Title 22 “Grading, Filling and Excavating” ordinances have been made to comply 
with the NPDES Third Term Permit regulations and to address Regional Board review 
comments.  These revisions have been included in the last two-year annual reports.  
 
The City continues its present programs, including its ban of polystyrene foam products at city 
facilities and city–sponsored events; its restaurant Fats, Oils, and Grease control ordinance; its 
ordinance regulations requiring the proper maintenance, repair and replacement of private 
sewer laterals within the City; and the ban of smoking at city beaches.  
 
C-4.3 Legal Authority Urban Runoff Management Program Modifications 
 
There are no plans to modify the Legal Authority section of the City’s URMP document at this 
time. 
 
C-4.4   Regional Board Requested Urban Runoff Management Program Revisions 

 
The Regional Board has not requested changes during the reporting period. 
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C-5.0  Municipal Activities (Urban Runoff Management Program Section A-5) 
 
C-5.1 Introduction  
 
This Section discusses the implementation of the inventory, prioritization, inspection, BMP 
implementation and reporting program for municipal facilities.   
 
C-5.1.1 Overall Program Management 
 
The City’s URMP document Program Management section identifies the Department(s) and 
their representatives that are responsible for the implementation of the urban runoff program.  
A description of each City department role and responsibilities in implementing the municipal 
activities component is discussed in the URMP municipal section.  
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities  
 
The City has developed a watershed-based inventory of its identified municipal facilities.  The 
inventory has been updated for the annual report to reflect municipal operations as of October 
2004.  The inventory indicates that there are 166 fixed facilities, 1 drainage channel, 910 drainage 
inlets, and 24 field programs.  The City jurisdictional boundary is within three NPDES permit 
watersheds, the Laguna Coastal Streams, Aliso Creek and Dana Point Coastal Streams.  The 
majority of the fixed facilities and drainage inlets are located within the Laguna Coastal Streams 
Watershed.  The 24 field programs are implemented on a citywide basis in each of the three 
watersheds; therefore they are not included in the watershed summary.  A summary of the 
municipal inventory is provided below. 
 
Inventory Summary  - Municipal Fixed Facilities and Drainage Facilities  
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Main Municipal 
Facility Types Sub-Category Facility Types Total Number  

Closed Municipal Landfill 1 
Publicly Owned Treatment Facilities 0 
Incinerators 0 
Solid Waste Transfer Facilities 0 
Land Application Sites 0 
Sites for Disposing and Treating Sewage 
Sludge 

0 

Hazardous Waste Treatment, Disposal, 
and Recovery Facilities 

0 

Municipal Waste Facilities 

Uncontrolled Sanitary Landfills 0 
Corporation Yards 1 
Maintenance Yards 0 

Corporation/Storage Yards 

Storage Yards for Materials 3 
Airfields (Landside Operations) 0 
Parks, large planter areas and Cemeteries 65 

Other Municipal Owned 
and/or Operated Facilities 

Public Buildings (Police, Fire, Libraries, 
restrooms, City owned property, nursery, 
sewage pump stations.) 

86 
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Stadiums 0 
Stables 0 
Boat/Shipping Yards 0 
Animal Shelters/Services 1 
Public Parking Facilities 9 

     Drainage Facilities Storm drain inlets 910 
 Storm drain Channels 1 
         Total for all Categories  1,077 

 
 
Inventory Summary  - Municipal Field Programs 
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Field Programs Field Programs 
Implemented 

Roads, Streets and Highways O&M 
• Sweeping and Cleaning 
• Street Repair and Maintenance 
• Bridge and Structure Maintenance 

 
Yes 
Yes 
No 

Sidewalks, Plaza, Pool, and Fountain Maintenance Cleaning 
• Surface Cleaning 
• Graffiti Cleaning 
• Sidewalk Repair 
• Controlling Litter 
• Fountain Maintenance 

 

 
 
Yes 
Yes 
Yes 
Yes 
No 

Landscape Maintenance 
• Mowing/Trimming/Planting 
• Fertilizer and Pesticide Management 
• Managing Landscape Wastes 
• Erosion Control 

 
Yes 
Yes 
Yes 
Yes 
Yes 

Drainage System O&M 
• Management of the Municipal Drainage System 
• Inspection and Cleaning of Stormwater Conveyance 

Structures 
• Controlling Illegal Dumping 
• Inlet and Outlet Structures 
• Management of Miscellaneous Facilities 

 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
 

Solid Waste Handling 
• Solid Waste Collection 
• Waste Reduction and Recycling 
• Household Hazardous Waste Collection 
• Controlling Litter 
• Illegal Dumping Control 

 
Yes 
Yes 
Yes 
Yes 
Yes 

Water and Sewer Utility O&M 
• Sanitary Sewer Maintenance 
• Water Line Maintenance 
• Spill/Leak/Overflow Control, Response and Containment 

 
Yes 
Yes 
Yes 

           Total for all Categories 24 
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Watershed Inventory Summary  - Municipal Fixed Facilities and Drainage Facilities  

Sub-Category Facility 
Types 

Laguna Coastal 
Streams 
Watershed 

Aliso Creek 
Watershed 

Dana Point 
Coastal Streams 
Watershed 

Closed Municipal Landfill 1 0 0 
Publicly Owned Treatment 
Facilities 

0 0 0 

Incinerators 0 0 0 
Solid Waste Transfer Facilities 0 0 0 
Land Application Sites 0 0 0 
Sites for Disposing and 
Treating Sewage Sludge 

0 0 0 

Hazardous Waste Treatment, 
Disposal, and Recovery 
Facilities 

0 0 0 

Uncontrolled Sanitary Landfills 0 0 0 
Corporation Yards 1 0 0 
Maintenance Yards 0 0 0 
Storage Yards for Materials 2 0 0 
Airfields (Landside Operations) 0 0 0 
Parks, large planter areas and 
Cemeteries 

60 5 0 

Public Buildings (Police, Fire, 
Libraries, restrooms, City 
owned property, nursery, 
sewage pump stations.) 

81 6 0 

Stadiums 0 0 0 
Stables 0 0 0 
Boat/Shipping Yards 0 0 0 
Animal Shelters/Services 1 0 0 
Public Parking Facilities 9 0 0 
Storm Drain Inlets 819 16 75 
Strom Drain Channels 1 0 0 
Total for all Categories 975 27 75 

 
 
C-5.3    Prioritization of Municipal Fixed Facilities, Field Programs, and Drainage Facilities 
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The City prioritized the municipal sites listed in the inventory as high, medium or low based on 
their respective threat to water quality.  It is important to note that of the 999 high priority sites 
listed; 910 are drainage inlets, one (1) is a Drainage channel, 74 are fixed facilities and 14 are 
field programs.  The majority of the high priority fixed facilities and drainage inlets are located 
within the Laguna Coastal Streams Watershed.  The total 24 field programs are not included in 
the watershed prioritization inventory because they are generally implemented citywide in each 
of the three watersheds.  The prioritization is based on the activities conducted at each fixed 

0035808



 
SECTION C-5, Municipal Activities  
 

facility location and during drainage and field program implementation.  Summaries of the 
prioritizations are provided below.  
 
Prioritization Summary  - Municipal Fixed Facilities, Field Programs and Drainage Facilities  

Priority Category 
# High # Medium # Low 

Closed Municipal Landfill 1   
Sewage Pump Stations 25   
Corporation and Storage Yards 4   
Parks 5 9 6 
Beach Access Park Areas  28  
Areas and Planters  1 10 
Public Buildings 13 6 26 
Animal Shelters 1   
Public Parking Facilities 9   
Medians  2 4 
Fire Stations 4   
Public Restrooms 12   
Storm Drain Inlets 910   
Storm Drain Channels 1   
Field Programs 14 10  
Total 999 56 46 

 

Watershed Prioritization Summary  - Municipal Fixed Facilities and Drainage Facilities 
Municipal Facility 
Prioritizations 

Laguna Coastal 
Streams Watershed 

Aliso Creek  
Watershed 

Dana Point Coastal 
Streams Watershed 

Number of high priority  890 19 75 

Number of medium priority  42 6 0 

Number of low priority  46 0 0 

Total Number 978 25 75 

 
 
 
C-5.4   Pollution Prevention BMP Maintenance Procedures  
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A set of activity based pollution prevention BMPs has been developed and is included as a part 
of the City’s URMP Municipal Activities section.  The BMPs and associated fact sheets include a 
description of specific BMPs for common municipal activities and areas that may discharge 
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pollutants and provide a focus on the pollution prevention measures that should be 
implemented.  In addition, the BMPs include a set of additional controls that may be 
implemented to address potential sources of bacteria, which is the City’s main pollutant of 
concern.  The activity based municipal BMPs that have been developed are based on the 
California Stormwater Quality Association Best Management Practice Handbook - Municipal.  
 
City municipal employees are responsible to implement the applicable pollution prevention 
BMPs for activities they are responsible for.   
 
C-5.5    Inspections  
 
The City initiated the inspection program for the high priority 74 fixed facilities, 14 field 
programs, 910 drainage inlets and one (1) drainage channel. The City corporation yard will be 
inspected on a quarterly basis.  Each high priority fixed facility and field program is inspected 
annually, all medium priority once every two years and all low priority once during the permit 
cycle.  All drainage inlets that are high priority and will be inspected annually before the wet 
season and additional during the wet/dry season as necessary. 

As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For facilities or 
programs where significant action is necessary, an Environmental Performance Report (EPR) is 
completed describing the problem and corrective measures to be taken.  The EPR forms are 
included the Appendix A to this section.   

Inspection Summary  - Municipal Fixed Facilities and Drainage Facilities 
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Main Municipal 
Facility Types Sub-Category Facility Types Total Number 

Inspected 
Active or Closed Municipal Landfills 0 
Publicly Owned Treatment Facilities 0 
Incinerators 0 
Solid Waste Transfer Facilities 1 
Land Application Sites 0 
Sites for Disposing and Treating Sewage 
Sludge 

0 

Hazardous Waste Treatment, Disposal, 
and Recovery Facilities 

0 

Municipal Waste Facilities 

Uncontrolled Sanitary Landfills 0 
Corporation Yards 1 
Maintenance Yards 0 

Corporation Yards 

Storage Yards for Materials 3 
Airfields (Landside Operations) 0 
Parks, large planter areas and Cemeteries 5 
Public Buildings (Police, Fire, Libraries, 
restrooms, City owned property, nursery, 
sewage pump stations.) 

55 

Stadiums 0 

Other Municipal Owned 
and/or Operated Facilities 

Stables 0 
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Boat/Shipping Yards 0 
Animal Shelters/Services 1 
Public Parking Facilities 9 
Other Facilities Identified by the 
Municipality 

0 

Drainage Facilities Storm drain inlets 910 
     Storm drain channels 1 
Total for all Categories  985 

 
Inspection Summary  - Field Programs 

 
 
 

Field Programs Field Programs Inspected 

 Roads, Streets and Highways O&M 1 
 Sidewalks, Plaza, Pool, and 

Fountain Maintenance Cleaning 
2 

 Landscape Maintenance 3 
 Drainage System O&M 4 
 Solid Waste Handling 2 
 Water and Sewer Utility O&M 2 
 Total 14 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. The City found no significant issues at its facilities that required an enforcement action.   
 
C-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment. 
 
C-5.6    Education and Training  
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training related to 
municipal activities to assist responsible municipal staff in understanding the components of 
the Municipal Activities Program. The training conducted during the reporting period is 
summarized below. 
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Department Department 
Subcategory 

Training Module 
 Training Dates Number of 

Attendees 
Training Conducted by County Attended by City Personnel 
Public Works Parks Pesticide Use and 

Safety 
 

July 22, 2005 10 

Training Conducted by City for City Personnel  
     
Public Works Flood control 

maintenance 
Flood preparation Summer 2005 10 

Water Quality Wastewater 
collection 

Sewer response 
procedures 

November 3, 
2005 

10 

Total  
 
C-5.6.2    Education and Training 
 
The City has conducted outreach to its municipal personnel to ensure that they are informed of 
their pollution prevention BMNP responsibilities. This outreach has included efforts such as 
holding workshops, distribution of posters, fact sheets, and signage, etc.   A summary of the 
City’s outreach efforts is presented below. 
 
Education and Training Activities 
Workshop, Poster, Brochure, or 
Fact Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Pollution Prevention Poster – 
National Pollution Prevention 
Week 

On Display Posted in City Hall lobby 

Water Quality BMP information On City Server City website 
 
Website 
The City has established a Water Quality Department website at 
www.lagunabeachcity.net/waterquality. The site includes pollution prevention BMP and water 
quality information. The site is linked to other important informational sites such as the Orange 
County stormwater program at www.ocwatersheds.com and the Health Care Agency ocean 
water-monitoring program.  In addition, the site includes a water quality HOTLINE for public 
reports of water quality problems. 
 
 
C-5.7   Environmental Performance Report  
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process.  This EPR process emphasizes: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
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• Specific action plans and timeframes for implementing necessary improvements 
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There were two (2) Environmental Performance Reports submitted with the FY 03-04 annual 
report.  They have been completed.  There are no EPR reports for the FY 05-06 reporting period.   

 
C-5.8   Municipal Activities Effectiveness and Assessment Summary  
Inspection Program 

The City completed the high priority municipal fixed facility and field program inspections to 
determine if changes to standard practices were necessary. There are no changes to report from 
the previous reporting period.  The inspections of the 74 priority fixed facilities and 14 field 
programs determined that no major changes were required All 910 of the City owned storm 
drain inlet facilities were inspected and cleaned.  The City also inspected and cleaned 
approximately 524 lineal feet of the Laguna Channel prior to the wet season.  The City 
contacted the County of Orange and requested the County clean the portion of the channel 
under County jurisdiction from Big Bend on Laguna Canyon Road to Beach Street.  

BMPs Implemented 

During the inspections City staff make efforts to try and determine the effectiveness of the 
maintenance activities pollution prevention BMPs.  During the reporting period municipal staff 
effectively implemented standard pollution prevention BMPs to eliminate the sources of 
pollution.  The City has completed a Master Plan for redesigning the hydrology of Heisler Park.  
Heisler Park is located immediately adjacent to an Area of Special Biological Significance. The 
park plan will redesign the flow of irrigation runoff away from the bluffs and slopes to a storm 
drain diversion to the sanitary sewer system.  

Municipal Activities 

The City is continuing its programs to improve City operations and reduce the amount of 
potential pollution that may enter the environment.  These include: 

1. Conducted a highly successful storm drain awareness campaign centered around a local 
storm drain marker competition that generated several positive articles in both local and 
major circulation newspapers and corresponding websites. 

2. Enhanced the Wastewater Division’s computerized maintenance management system to 
include integrating GIS mapping with the work order system. 

3. Completed the primary phase of the private sewer lateral program to include noticing 
over 400 owners of root-obstructed private lateral lines.   

4. Operating 13 structural diversion system to redirect urban runoff to the sewer system as 
an additional pollution control address the bacteria 303(d) listed Pacific Ocean and to 
protect the public health and the environment. 

5. Implemented and is maintain eight urban runoff separator units as an additional control 
measure to filter out gross pollutants, such as trash and sediment from storm water to 
protect the public health and the environment. 
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6. Awarded a $1.2 million grant funded construction project to install six (6) more 
diversion units at priority storm locations to address the bacteria 303(d) listed Pacific 
Ocean and to protect the public heath and the environment. The design phase was 
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completed and construction is in progress, construction will be completed in January 
2007.  

7. Overseeing the permanent reconstruction to the sewer system following the Bluebird 
Canyon landslide 

8. Enhanced the Wastewater Division’s sewer SCADAS alarm system to include web-
enabled triage and status screens and plan development of a WiFi-supported web access 
system for field crews.  

9. Completed reconstruction of 25 high-priority/high-difficulty sections in the City sewer 
collection and pumping system. 

10. Completed a creek stabilization and restoration project in Laguna Canyon. The project 
included removing invasive plant species from the creek bed and using volunteers to 
plant slope-stabilizing native trees and shrubs.  

11. Maintains a restaurant grease control inspection program.  The program involves facility 
inspection to ensure pollution prevention site management BMPs are being 
implemented to reduce runoff pollution.  

12. Contracted with dog waste removal service to remove waste at City parks and high use 
trail locations as an additional pollution control measure to protect 303(d) listed water 
bodies and to protect the public health and the environment. 

13. Funds and operates a very successful door-to-door residential hazardous waste and 
program to remove hazardous chemicals from the environment. 

14. Operates a successful grant funded oil-recycling program. 
15. The City Building and Park division minimizes the use of fertilizers and pesticides as 

possible and considers Integrated Pest Management techniques as much as possible.  
 
Below are a summary total of the pollutants removed through the City operation and 
maintenance activities during the reporting period.  
 
                       Pollutant                                        Activity                              Amount Removed 
Trash and debris  Trash receptacles and beaches 1,544 tons 
Dog Waste Waste removal program 554 pounds 
Recyclables, green waste and 
trash 

Solid waste disposal/recycling 43,735 tons 

Vegetative matter, sediment, 
trash and debris 

Drainage facility maintenance 77 cubic yards 

Urban Runoff Nuisance Flow Diversion to the sewer system 232,640  
Trash, debris and sediment Storm Drain CDS Units 18 tons 
Sediment, dust, trash, 
vegetative matter 

Street, sidewalk and parking lot 
sweeping 

555 tons 

Hazardous waste Residential Hazardous Waste 
Program 

36,639 pounds 

Motor Oil Oil Recycling Program 606 pounds 
 
C-5.9   Municipal Activities Urban Runoff Management Program Modifications  
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There are no plans to modify the Plan Development section of the City’s URMP document at 
this time. 
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C-6.0   Regional Board Requested Urban Runoff Management Program Revisions 
 
The Regional Board completed an evaluation of the City’s URMP in May of 2005.  The City 
received a July 13, 2005 report letter from the Regional Board summarizing the findings of the 
evaluation.  The letter in enclosed as Attachment 1 to this report.  Below describes the City 
response to applicable Municipal Program review comments. 
 
Letter Items 1D and 7  - BMPs and Fact Sheets for Municipal Activities 
 
The City submitted a set of minimum BMPs for municipal activities with the FY 02-03 annual 
report.  These minimum BMPs apply to all high, medium and low priority municipal facilities.  
The BMPs and related fact sheets are based on the California Strom Water Quality Association 
(CASQA) municipal BMP handbook.  
 
City of Laguna Beach EPR Form 
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CITY OF Laguna Beach 
ENVIRONMENTAL PERFORMANCE REPORT 
Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                                                Fixed Facility                          Field Program 
Program Name:  
Address (if applicable):  
Contact person/ title: 
Number of Employees: 
 
Information From Previous Reporting Period: From _____ To _________  
Past Problems Identified on Previous EPR Form: 
 
 
 
                                                                                                             Estimated                                
Actionable Issues                                                            Start Date                        Completion Date     
 
 
 

 
 

  If the corrective actions as identified in the previous report have not been completed an 
explanation and new estimated start and completion dates are provided on a separate sheet. 
 
Information From Current Reporting Period: From _____ To _______ 
How Many Inspections Have Occurred During the Reporting Period: ___ 
Dates of Inspection(s): ________ 
Current Problems/Issues Identified:  
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1. 
2.  

 
                                                                                                               Estimated                               
Actionable Issues                                                                 Start Date                 Completion Date       
 
 
 

 
EPR Report Form Preparer Signature: _______                               Date: _________ 
 
 
Attachment 5 - Municipal Activities Completed  
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris and Waste Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Sewer Collection System Maintenance 
• Catch Basin Stenciling 
• Street, Sidewalk and Parking Lot Sweeping and Cleaning 
• Hazardous Waste Collection Program 
• Fertilizer, Pesticide, and Integrated Pest Management (IPM) 

 
In order to maintain the integrity and value of the data that has already been gathered over 
prior years and to provide overall validation of the success of these programs in diverting 
materials from the storm drain system, this information is again being sought. 
 
C-5.A.1 Trash, Debris and Waste Controls 
 

The city uses the following practices to ensure litter control: 
Litter Ordinance X Public Trash Receptacles X 

Clean-Up Programs X
  

Others Specified Below: X 
 

Special/Bulky Item 
Pickups 

X • Contracted pocket beach clean-
ups 

• Contracted dog waste disposal  
 
Public Trash Receptacles 

City of Laguna Beach C-5-11 November 15, 2006 
 

 

0035816



 
SECTION C-5, Municipal Activities  
 

The City installs public trash receptacles throughout the City to effectively remove trash and 
debris.  In addition, the City’s Main beach also has recycle trash receptacles. During the 
reporting period about 1,544 tons of trash and debris were collected and removed.  
 
Beach Clean Ups 
 
Municipal staff, on a periodic basis, cleans the City’s high use beaches of trash and debris. The 
City contracts with a company to clean the pocket beaches along the coastline through the 
months of March – May.  During the reporting period about 13 tons of trash and debris were 
removed from City beaches. 
 
Special / Bulky Item Pick ups 
Residents may contact the City’s waste disposal company for special or bulky items pick-ups 
twice per year. 
 
Dog Waste Disposal, Stations 
 
The City maintains a program to contact with a service to remove dog waste from high use City 
parks where pets are allowed. This program is additional pollution prevention control measure to 
protect 303(d) listed Pacific Ocean and waterways from bacteria.  During the reporting period 
about 554 pounds of dog waste was removed from City parks.  
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The City contracts with Waste Management of Orange County for the collection, transportation 
and disposal of its residential and commercial solid waste.  Solid waste is separated into three 
categories:  recyclables, green waste and trash.  The total quantity of solid waste collected by the 
City’s contractor during the reporting period is estimated to be 43,735 tons.  Of this amount, 
more than 13,174 tons was processed as recycling and was diverted from entering County 
landfills.  Solid waste generated in Laguna Beach and transported by private haulers to local 
landfills is not included in this amount. 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance and Improvements 
 
Storm Drain Inlets, filters and Channels 
 
The City has an annual storm drain inlet and channel inspection and cleaning program. The 
program is implemented in the summer season prior to the rainy season.  The Public Works 
Department street crews annually clean the inlets utilizing a vactor truck or by hand crews.  The 
Laguna Channel in the City’s downtown area is clean by the City at a minimum of one time per 
year prior to the wet season.  
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Storm Drain Inlets and Channels Cleaning
 

 

Total Length of Channel/Pipe Cleaned 524 lineal feet 
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Total Number of Catch Basins in City 910 

Total number of Storm Drain Inlet Filters 16 

Total Number of Catch Basins Cleaned in City 910 

Percentage of Catch Basins Cleaned 100% 

Total Volume of Material/Debris Removed  
(To convert cubic yards to tons: use 1.55 tons per cubic yards of material)                  

77 cubic yards 

Method of Material/Debris Removal: 
         Vacuum Truck 

46% 

         Hand Crews 54% 

 
Type of Material removed 
Sediment and Soil 53% 
Vegetative Matter 32 % 
Trash and Debris 15% 
 
Status of BMP Implementation 
Drainage Facility and Infrastructure BMPs Ongoing New Modified Implem

ented 
 

Pollution Prevention     
1. Train Maintenance Staff     

Inspect at least annually X    
Conduct intermittent inspections X    

 
Source and Treatment Control 

    

1. Clean catch basins at least annually     
Use vacuum truck or suction equipment X    
Use manual labor X    
Plug inlet during cleaning X    

2. Clean catch basins intermittently as needed     
Clean at pipeline gradient changes     

 
Treatment Control 

    

1. Clean dissipaters as needed     
Use vacuum truck X    

 
Nuisance Water Diversions  
 
The City has implemented an Urban Runoff Nuisance Water Diversion Program over the past 
several years as an additional “bacteria” pollution control measure to protect the public health 
and the environment.  Below are the existing 13 diversion locations and estimate amount of 
flow that is diverted to the sewer system. 
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Started (GPD) 
1998 Laguna Canyon Laguna Canyon Rd @ Forest Ave. 140,000  
1998 Bluebird Canyon Bluebird Canyon Dr. @ PCH 28,140  
1998 Local Flow Fisherman’s Cove 3,150  
1998 Local Flow El Paseo @ Laguna Ave. 8,400  
1999 Local Flow 5th Ave. @ PCH 3,150 
2001 Local Flow Barranca St.@Cliff Dr. 1,400 
2001 Local Flow Cleo St. @ Gaviota Dr. 14,630  
2003 Hobo Canyon Dumond Dr. / Victoria Beach 12,250 
2003 Local flow Jasmine and Cliff 2,240 
2003 Local flow Anita Street 2,310 
2003 Local flow Oak Street 2,310 
2003 Local flow Montage Resort south storm drain Less than 10,000 GPD  
2003 Local flow Ocean/ Pearl Street 6,970 
  TOTAL 232,640 

 
CDS Units 
 
Eight of the nuisance water diversion locations have CDS units that prescreen the flow to 
remove sediment, oil and grease, trash and debris before discharge to the sewer system or 
ocean.  These units are being installed as an additional pollution control measure to reduce 
bacteria and trash and to protect public health and the environment.  The units operate year-
round and screen up to a moderate storm flow before discharge to the ocean.  The CDS units are 
inspected and cleaned on average about twice per month.  The total amount of debris removed 
during the reporting period is estimated at 18 tons. 
 
Date Started Channel Name Location of Diversion 

2001 Local Flow Barranca St. @ Cliff Dr. 
2001 Local Flow Cleo St. @ Gaviota Dr. 
2003 Hobo Canyon Dumond Dr. / Victoria Beach 
2003 Local flow Jasmine and Cliff 
2003 Local flow Anita Street 
2003 Local flow Oak Street 
2003 Local flow Montage Resort south storm drain 
2003 Local flow Ocean/ Pearl Street 

 
Drainage Facility Improvements and Retrofits  
 
The City has evaluated its drainage systems for improvement and retrofit opportunities.  The 
objective of these projects is to restore habitat and implement additional pollution control 
measures to reduce bacteria and trash and to protect public health and the environment.  The 
retrofit opportunities are describes in Section C-3 of the report, Plan Development and 
Implementation.  
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C-5.A.4 Sewer Collection System Maintenance and Improvements 
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The City has moved aggressively to pursue low-interest loans and grants to support an equally 
aggressive capital improvement program adopted to improve the sewer collection and 
pumping system and reduce sewage spills. During the reporting period the City completed the 
following activities: 
 

1. Pursued several Proposition 50 grant opportunities to support progress to meet the 
State’s ASBS mandates. 

2. Completed point repairs at 25 City sewer line locations. 
3. Enhancements to the sewer alarm system.  
4. Coordinating and overseeing permanent sewer system reconstruction for the bluebird 

Canyon landslide area. 
5. Modified the Capital Improvement Program to include specific lift station enhancement 

projects to include adding emergency backup power to three lift stations, replacing 
control systems to another, and replacing surge tanks at the City’s two-largest stations.  

6. The City ordered four replacement pump and motor assemblies to replace aged pumps 
at the City’s two largest lift stations. The four pumps will replace the primary lag and 
lead pumps at both stations. The motors include a significant upgrade that includes 
being capable of operating in a flooded environment. 

 
C-5.A.5         Catch Basin Stenciling  
 
The City has installed permanent medallions on all public storm drain inlets.  The medallions 
state, “Keep it Clean – Drains to Ocean”.  These are maintained ands replaced as necessary by 
the Public Works personnel.  
 
The total number of catch basins re-stenciled this reporting period: 0 
 
The percentage of catch basins re-stenciled this reporting period: 0% 
 

Type of Application(s) Used % Used
Spray Paint % 
Curb Markers % 
Heat Application % 
Adhesives % 
Other: (specify) % 

 
Phrase Used  Color Scheme Used  
No Dumping Drains To Ocean  Blue Letters on White Background X 
  Black Letters  
Other: (specify) ‘Keep it Clean – 
Drains to Ocean 

X Other: (specify)  

 
The following organizations were used to perform stenciling.  
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Volunteer/ Other Organization Number of Catch Basins They Re-Stenciled 
During The Reporting Period 
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N/A 

 

 

 

C-5.A.6 Street , Sidewalk and Parking Lot  Sweeping and Cleaning                                                                   
 
The City has several programs to clean public streets, sidewalks and parking lots. Street 
sweeping is completed either on a daily or weekly basis, depending on the location, using two 
large street sweepers and one small brush assisted street sweeper.  
 
The downtown area sidewalks are pressure washed on a periodic basis to remove accumulated 
residuals on the pavement.  The wash water is recovered and disposed of at the City’s 
corporation yard wash rack that discharge to the sewer system.  Below describes each method 
and amount of trash and debris removed.  
 
Street and Parking Lot Sweeping 
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
        Yes  No X 
 
 If yes, how did you consider pollutant removal effectiveness prior to the purchase of 

equipment or establishment of a new contract? 
 

Manufacturer Specifications  
Technical Documents  
Other: (specify)  

 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush 2 
Vacuum  
Brush assisted  
Regenerative Air  
Other: (specify)  
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Sweeping Frequency  
(i.e. 2 times per month) 

Total Weight 
Collected For Fiscal 
Year (tons) 

% Soil % Leaves % 
Trash/Debris 

Commercial Public Streets 
6 times per week  

150 50% 30% 20% 
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Residential Public Streets 
1 time per week  

318 50% 30% 20% 
 

Large Public Parking Lots 
1 time per week  

Combined with 
other totals 

   

 
How is the % determined?  Estimates  X Studies    Other:____________ 
 
Sidewalk and Parking Lot Sweeping 
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum  
Brush assisted 1 Alto Lincoln 
Regenerative Air  
Other: (specify)  

 
Sweeping Frequency  
(i.e. 2 times per month) 

Total Weight 
Collected For Fiscal 
Year (tons) 

% Soil % Leaves % 
Trash/Debris 

Commercial/Downtown Public 
Sidewalks 
6 times per week  

80 50% 30% 20% 
 

Small Public Parking Lots 
1 time per week  

Combined with 
other total 

   

 
Sidewalk Cleaning 
 
The City has a program to clean the downtown sidewalks on a periodic basis.  The program 
involves pressure washing the sidewalks and recovering the wash water using a vactor truck. 
The wash water is disposed of in the City’s corporation yards wash rack that goes to the sewer 
system. 
 
Additional Information Yes No 
Parking restrictions for street sweeping? X  
Activities monitored for adherence to manufacturer’s specifications for 
optimal equipment performance?  X  

     If yes, how often?  Daily   
Are streets inspected for sweeper effectiveness? X  
    If yes, how often?  Daily   
    If yes, by what means?  Visual, City personnel   
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Residential HW Program 
 
As part of the City’s solid waste program budget, monies are earmarked for a local collection 
event to be held every other year.  In June 2003, the City began providing year round (on-call) 
service for the collection of residential household hazardous waste.  The City contracts with 
Curbside Inc. for this on-call door-to-door collection program.  During this reporting period, the 
City provided this service for the month of July 1, 2005 to June 30, 2006 and collected 36,639 
pounds of hazardous waste. 
 
Does your jurisdiction hold any toxic roundup or household hazardous waste collection days? 
 
        Yes X No  
 
If yes, how many times per year? Year-round on an on-call basis 
 
If yes, please also fill out the table below categorizing your waste.  
    
Category Type of Waste Amount of Waste Collected (pounds) 
1. Flammable & Flammable Solid/Liquid 3,333 
        Poison Bulked Flammable Liquids 0 
 Oil-Based Paint 3,330 
 Poison (Excl aerosols) 439 
 Reactive & Explosive 0 
2. Acid Inorganic / Organic Acid 173 
3. Base Inorganic / Organic Base 0 
4. Oxidizer Neutral Oxidizer 0 
 Organic Peroxides 0 
 Oxidizing Acid 0 
 Oxidizing Base 9 
5. PCB – containing PCB Containing Paint 0 
 Other PCB Waste 0 
6. Aerosols Corrosive, Flammable and 

Poison  
256 

7. Reclaimable Antifreeze 142 
 Car Batteries 820 
 Fluorescent Bulbs 0 
 Latex Paint 11705 
 Motor Oil/Oil Products 606 
 Oil Filters 4 
 Mercury (Metallic) 0 
8. Other Medical Waste 0 
 Household Batteries 189 
  0 
9. Electronic Waste E-waste 15,287 
10. Asbestos  0 
 Grand Total Collected 36,639 
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Does your jurisdiction have or participate in a used oil grant?   Yes X No  
What is the time frame covered by the grant? 

Begins: July 2005          Ends: June 2006 
 
Have you quantified the amount of oil that has been collected as a part of the used oil grant? 
           Yes X  No  
 
If yes, please provide that amount in the table below. 
 

 
Type of Waste 

 
Waste Volumes Collected (specify units) 

Motor Oil/Oil Products 606 pounds 
Oil Filters 4 filters 

 
 
 
 
Industrial / Commercial HW Program  
 
The City initiated a program to collect with the City contractor, Curbside Inc., to collect 
industrial and commercial businesses hazardous waste from small generators in the City.  The 
program is being initiated as an additional pollution prevention measure to protect the 303(d) 
listed Pacific Ocean from bacteria and the public health and the environment. To date the 
program has had limited success.  Several hundred informational brochures were distributed to 
businesses using the City business license database. The City is evaluating how to improve the 
program.  
 
C-5.A.8 FERTILIZER, PESTICIDE, AND INTEGRATED PEST MANAGEMENT (IPM) 
 
Fertilizer Management 
Check one box only for each question 
 City personnel Contractor Both 
1. Who applies fertilizers in your jurisdiction?   X 
2. Who determines which type of fertilizer to use?   X 
3. Who determines fertilizer application rates?   X 
4. Who determines the timing of fertilizer applications?   X 
5. Who determines application methods of fertilizers? X   
6. Who stores the fertilizers? X   
 
7. Are slow-release fertilizers utilized within your jurisdiction? 
 

Yes X  No     
 
8. Are fertilizer applications based on results from soil analyses? 
 

Yes    No X  

City of Laguna Beach C-5-19 November 15, 2006 
 

 

0035824



 
SECTION C-5, Municipal Activities  
 

 8(a). If yes, indicate how often.  
 

1 time per year  prior to application    
Other: (specify)_______________  

 
9. Do you calibrate the spreader used to apply the fertilizer? 
 
     Yes X  No  
 
 9(a). If yes, indicate how often. 

 
1 time per year  Prior to application X   
Other: (specify)____________________  

  
9(b). How is calibration done? Estimate per square footage  

 Setting on bag X 
 Other: (specify)____________________  

 
10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year? 
 

Yes    No X 
 

 
 
 
10(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 

(Attach a separate sheet, if necessary, or a copy of the incident report.) 
 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

 
11. How do you typically clean up small spills of fertilizers? 
 
Sweep up X Blow away   Wash away   
Other: (specify) __________  
 
12. Last reporting year, how many acres of land were treated with fertilizers?  50 acres  
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 Fertilizer Analysis 
 

 

Brand Name Nitrogen Phosphorus Potassium Total Amount Applied (lbs.) 
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Turf Supreme 16 6 8 8,000 lbs 

Turf Supreme with 
Trimec 

16 6 8 2,000 lbs 

Gro Power Plus 16 6 8 500 lbs 

 
B. Pesticide Management 
 
1. Do you monitor for any pests? 
 

Yes X  No  
 
 1(a). If yes, what method do you utilize? 
 
 Presence/absence X  Visual Counts X  Symptoms/signs X 
 Other: (specify) ____________  
 
 

1(b). If yes, which pests do you monitor for? (Check all that apply.) 
 
 Vertebrates: Gophers X Rabbits X  Ground squirrels X     
  Other: (specify)____________ 
  
 Insects/Mites: Ants X    Aphids X   Whiteflies X    Spider mites X     Phyllis X  
 Other: (specify)___________ 
  
 Weeds: Grasses X Broadleaf X 
 

Diseases: Leaf X Root X               Whole Plant X    
Other: (specify)___________ 

 
2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 
 
 Yes   No X 
 
3. How do you identify pests? (Check all that apply.) 
 
Books/magazines X Ag. Commissioner          UC Cooperative Extension X 
  
Internet    Pest Control Advisor X  Own Experience X  Other:(specify)____________ 
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 Check one box only for each question 
4. Who applies the following in your jurisdiction? City Personnel Contractor Both 
Insecticides/miticides   X 
Herbicides X   
Fungicides    
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Molluscides (i.e. snail baits) X   
5. Who determines the type of pesticide to apply? X X X 
6. Who conducts periodic inspection and cleaning 

of pesticide application equipment? X  X 
7. Who conducts periodic inspection of pest 

control crew activities? X  X 
8. Who stores the following types of pesticides?    
Insecticides/Miticides X  X 
Herbicides X   
Fungicides  X  
Molluscides (i.e. snail baits) X   
 
**************FOR CITY PERSONNEL APPLICATORS ONLY*************** 
 
 Number 
9. How many people under your supervision apply or 

handle pesticides?  
Nineteen (19) 

10. How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

Two (2) 

11. How many have been formally trained in pesticide 
safety? 

Nineteen (19) 

 
************************************************************************ 
 
12. Do you calibrate the equipment used for the application of pesticides? 
 

Yes X  No  
 
12(a).  If yes, indicate how often.      Each application X Every 1-5 application  

       
Once a year   
Other: (specify)___________ 

 
12(b). If yes, indicate how calibration is performed.  
 
Test application on small area  Estimate coverage       
 
Setting on sprayer/spreader X   Other: (specify)___________________ 

 
13. Do you have written procedures in place to deal with pesticide spills? 
 
 Yes X  No  
 
14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 

year? 
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 Yes    No X 
 

14(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
  (Attach a separate sheet, if necessary, or a copy of the incident report.) 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
   
15. How do you typically clean up small spills of pesticides? 
 
 Contain/Absorb X   Sweep X   Wash  
 
16. What do you do with left over pesticide from an application? 
 
 Store for next job X Dispose of pesticide by spraying on appropriate location  
 Other: (specify)___________________ 
 
17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 
 
 Site of application   Own facility X  Other: (specify) Corporation Yard 
 
18. Where do you clean vehicles used to transport pesticides? 
 
 Own facility X   Commercial facility    Application site   
Other:(specify)__Corporation yard 
 
19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 
 
 Sweep X  Wash   Nothing   
 
20. Last reporting year, how many acres of land were treated with pesticides? 22 acres  
 
21. How many acres was each of these types of pesticides applied to? Total Acres 

Insecticides/miticides  
Herbicides 21 
Fungicides  
Molluscides (i.e. snail baits) 1 

Pesticide Analysis 
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     Category of 
Pesticide 

Brand Name EPA Registration 
Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV
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Round-UP Pro 524-475  1,583 Ounces    X 

Fusilade II 10182-393  45 Ounces    X 

Metaldyhyde 7.5 5481-103  40 Pounds    X 

Garlon 4 62719-40  0 Ounces    X 

Ronstar G 432-886  5 Pounds    X 

         

 
Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
1.  Does your jurisdiction have a written Integrated Pest Management (IPM) policy? 
  

Yes X  No  
 
2.  Do you regularly monitor for pests? 
 

Yes X  No  
 
3.  Do you keep records of pest occurrences or actions taken to correct a problem? 
 

Yes X  No  
 
4. When pesticides are used, do you primarily use those with the signal word “Caution”? 
 

Yes X  No  
 
5. Did you complete the IPM Positive Points Survey sent to you in April 2003? 
 
      Yes X  No  
 
List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply. 
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Weeds Diseases Insects 
X Hand weeding/hoeing  Irrigation  Biological control 
X Mulch for suppression X Plant selection X Plant selection 
X Fabric for suppression X Pruning X Pruning 
X Adjust mowing height X Fertilization X Physical removal 
X Improve drainage (wet areas)  Landscape design  Landscape design 
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 Flaming Other_____________ Other_______________ 
 Landscape design   
Other___________________   

 
6. Do you have a designated IPM contact for your jurisdiction?  Yes X  No  
 
 6(a). If so, please list the contact’s name and number: 

_____Steve Kawaratani________________________ 
   _________(949) 497-2438____________________ 
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C-6.0 Public Education (Urban Runoff Management Program Section A-6.0) 
 
C-6.1 Introduction  
Public education is an essential part of the City’s municipal stormwater program.  Developing 
programs to inform and involve the public can be an effective method for controlling urban 
runoff and stormwater pollution.  Emphasizing the relevant impacts of urban runoff and 
stormwater pollution to each particular target audience increases the likelihood that the 
messages will be noticed and that the audience will support and participate in the program 
implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution comes from, 
how it directly affects them and what they can do to prevent those effects, the community will 
be more willing to support and participate in the pollution prevention program. The City also 
recognizes that the Third Term Permits set a high expectation for the performance of the public 
education component of the stormwater program. 
 
C-6.2   Countywide Public Education Program  
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP.  This program provides the common message and theme for the 
overall program, coordinates that message with neighboring counties to ensure that media 
overflow messages are compatible and provides combined media buying power that could not 
be achieved by this City and the other Permittees individually.  

 
C-6.3 City Public Education Focus 
 
The City’s public education focus is intended to support the countywide effort through financial 
contributions, participation in the Public Education Committee and the use of countywide 
materials, thematic messages and common look. The City also intends to supplement the 
countywide campaign at a local level to address City specific issues and target constituencies 
that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following:  
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1. Public Education Material Distribution 
 

The City made educational materials available to its residents at the following public 
facilities:   
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2. The City provided education and training for its direct employees, specifically:  
 

Training & Outreach Activity  
• Placed water quality information on City website  
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Public Facility Materials Available 
City Hall • “Water Quality for Businesses” 

• “A Partnership for Protecting Our Oceans” (Bilingual)  
•  “The Ocean Begins at Your Front Door” Brochure 
• “Do You Know Where The Water in Your Storm Drain 

Goes?”  
• Waste Oil Collection Centers-North, Central, & South 

Orange County 
• “Keeping Pest Control  Products Out of Creeks, Rivers, 

and the Ocean” 
• “Water Quality Guidelines for Pet Care Activities” 
• “Water Quality Guidelines for Carpet Cleaning” 
• “Help Prevent Ocean Pollution: Proper Maintenance 

Practices for Your  Business” 
• Help Prevent Ocean Pollution: Recycle at Your Local 

Used Oil Collection Center” 
• “Help Prevent Ocean Pollution: Proper Disposal of 

Household Hazardous Waste” 
• “Pool Maintenance  and the Water Quality Act”  
• “Enjoying Laguna’s Marine Environment” Brochure 
•  “Keeping Laguna Clean Together Trash Tips” Card 
•  “Water Quality Guidelines for Exterior Restaurant 

Cleaning Operations” Brochure 
• Colored peel off marine animal stickers for children 
• Citywide Annual Water Quality Flyer  
•  

  
Park and Rec Center • “The Ocean Begins at Your Front Door” Brochure 

• City Annual Water Quality Flyer 
• “Keeping Laguna Clean Together Trash Tips” Card 
• “Free Pickup of Household Hazardous Waste and 

Electronics” Brochure 
Public Library-Laguna Beach 
Branch 

• “The Ocean Begins at Your Front Door” Brochure 
• Citywide Annual Water Quality Flyer 
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3. Outreach to Construction Site Contractors/Developers 
 

The City, through its permitting process, targets a number of constituencies, including 
builders, developers, contractors, and property owners.  

 
Training and Outreach Activity  
• Distributed BMP fact sheets with permits  
• Distributed BMP fact sheets at construction sites  
• Sent letters to contractors with active construction sites prior to rainy season.  
 

 
4. Outreach to Industrial Site Owners and Operators  
 

The City uses its Existing Development inspection program of industrial facilities for 
outreach purposes. The City performed eight industrial inspections this reporting year. 
 
Training and Outreach Activity 
• Provided information with applications for business licenses or permits;  

 
5. Outreach to Commercial Site Owners and Operators 

 
The City used a number of opportunities to provide educational material to commercial 
site owners and operators. In addition to the activities listed below, the City will 
continue implementing its Existing Development Commercial Inspection program, 
which will provide BMPs for addressing water quality issues.  
 
Training and Outreach Activity  
• Provided BMP and regulation materials, and produced and distributed training 

video for restaurants to use to eliminate fats, oil, and grease from sewer lines; 
• Provided information about BMPs and regulations with business licenses or 

permits;  
• Printed and mailed citywide water quality newsletters to all business addresses in 

town. 
 

6. Outreach to Residential Community, General Public, and School Children 
 

Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
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Outreach Initiatives  
• City wide art competition to design new city storm drain markers 
• Laguna Creek Wetlands Restoration and Outreach project utilizing volunteers 
• Published information about urban runoff and stormwater pollution issues on the 

City’s website www.lagunabeachcity.net 
• Trash Tips Postcard 
• Produced and mailed city-wide water quality message in Fall, Winter, Spring and 
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Summer  Community Service Guides 
• Water quality message included citywide Fall Annual Report 

 
The following initiatives targeted schools:  
 
School Initiatives 
• Children’s Art Competition to design new city storm drain markers 
• ProjectWET curriculum material to the Laguna Beach Unified School District 

Superintendent of Curriculum and elementary school teachers a water quality 
video to for use in its science curriculum. 

 
7. Outreach to Quasi-Governmental Agencies/Districts 

 
The following approaches were made to quasi-governmental agencies/districts: 
 
Agency/District Outreach Initiatives  
• On-going partnerships with the Laguna County Water District, South Coast Water 

District, South Orange County Wastewater Agency, and Emerald Bay Services 
District to distribute water quality information through their newsletters. 

 
 
C-6.4  Public Participation  
 
Public participation allows the public to be directly involved with the stormwater program.  
The City has encouraged public participation at the local level by: 
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Providing On-going Forum- The City Council appointed a citizen’s Environmental 
Committee during the reporting period to advice the council on environmental policy and 
to provide a monthly forum for environmental issues. The committee is working on a 
number of projects, including an anti-litter campaign, and a citizen’s environment award. 
 
Encouraging Behavior Change - Through the public education program, residents have 
been asked to make adjustments to their activities to reduce the impact to the storm drains 
and water quality.   
 
Asking for Feedback - As stated above, the newest opportunity to provide feedback is 
through the new citizen’s Environmental Committee. The City Council’s public comment 
process also continues to provide opportunities for residents and businesses to ask 
questions and give comments about the storm water program. Additionally, City 
newsletters and the website have included contact information for people to communicate 
with municipal staff.  The City also has an on-going Waste Water Advisory Board, 
encompassing citizen representative whom provide input and direction on a variety of 
waste water issues.  
 
Participating in Outreach Events- Participation in outreach events allows for a two-way 
communication with the public. It is an excellent opportunity to not only disseminate 
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stormwater public education information a materials and answer questions, but also 
provides the public with a sense of ownership and commitment to protecting their local 
environment. During the reporting period, the City provided logistical support to local 
organizations for ocean-clean events, and staffed a table on Main Beach during Earth Day to 
distribute information and answer question.  

 
C-6.5 Public Education Program Effectiveness Assessment  
 
In 2005-06, the City created several opportunities for greater public participation.  These 
opportunities included special projects, outreach events, and the creation of a permanent 
citizen’s committee.  
 
One of the opportunities involved utilizing 50 local volunteers to help plant native trees and 
shrubs along the Laguna Creek in an effort to stabilize the creek slope and reduce erosion. It is 
hoped through their involvement, that the volunteers will developer a high level of 
commitment to local water quality issues. 
 
Another of the opportunities involved utilizing local artistic talent to design a new storm drain 
maker for the City’s 900 strain drain inlets. The City sponsored and invited local artists, 
designers and the school district to submit their storm drain designs as part of a city-wide art 
competition. Entrants submitted their designs to the City Art Commission. The Art Commission 
awarded the winning designer a $1,000 honorarium.  The Art commission also judged several 
elementary school designs, and recognized some with special certificates, which were awarded 
to the children by the City Council at a public council meeting. It is hoped this kind of project 
will engender a greater knowledge of the city storm drain system and its connection to the 
ocean.  (Attachment 1 – New city storm drain marker, designed by a local artist)  
 
The City also continued providing logistical support to local groups for outreach events for 
beach cleanups and Earth Day. The City also staffed an informational table at the Earth Day 
Festival on Main Beach to distribute material and answer questions from the public. 
 
As reported in 2004-05, the City Council took the step of creating a citizen’s Environmental 
Committee to serve as a permanent body for providing policy advice to the council and a forum 
for the public. Citizens bring questions and concerns to the committee, which in turn researches 
the issue and determines what action, if any, is required. The committee is currently developing 
an Environmental Awards program for providing official recognition of local efforts by citizens, 
organizations, and businesses to improve the environment.  
 
The City also continued with city-wide mailings to the public on issues concerning ocean water 
quality. In 2005-06, the City teamed with the non-profit Crystal Cove Conservancy to reproduce 
and distribute attractive, water-proof tide pool brochures.  The City mailed over 16,000 
brochures city-wide, and provided 5,000 brochures for distribution to the local non-profit 
organization Ocean Laguna, which staffs a tide pool decent program.  A supply of brochures is 
also available to city lifeguards and marine protection officers. (Attachment 2- What Sea Life 
did You see in the Tidepool today?) 
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Other goals achieved in 2005-06: 
 
Common Interest Areas /Home Owners Associations   
The City remains in contact with its 16 Common Interest Area/Home Owner’s Associations, 
and performs periodic windshield patrols.  
 
Schools 
The City involved the local primary and secondary public and private schools in an art 
competition to design the City’s new storm drain markers. An estimated 200 students were 
involved in the competition as part of a class art or science curriculum assignment, and nine 
students entered their art work for jury the City Arts Commission. The commissioners selected 
three entrees for certification of recognition by the Mayor and City Council, who presented the 
certificates at a City Council meeting.  All student artwork was displayed in the City Hall foyer.  
 
The City also continues trying to interest the local school district in enrolling elementary school 
teacher in ProjectWET (Water Education for Teachers). In the meanwhile, the City provided 
teacher leaders with ProjectWET curriculum on the chance the teachers may incorporate the 
water runoff and watershed components in their lesson plans.  
 
Business Community 
The City included the business community in its two city- wide newsletter mailers.  In addition 
Existing Development commercial inspections, staff also met with various business owners to 
discuss housekeeping and maintenance BMPs.    
 
Public Participation 
The City Council took a step to increase direct public participation by approving the formation 
of a citizen’s environmental committee with Water Quality staff serving as the City liaison. The 
council will appoint seven citizens to the committee, which will meet monthly to discuss local 
environmental issues and make recommendations on public policy. Below is a table that is an 
estimate of the number of public contacts the City has made through the efforts described in 
Section 6.3 and 6.4 above.   
 
                                Activity                                                                   Public/Private Contacts  

Citywide mailings  117,000 
Storm Drain Design Citywide Competition 200 
Laguna Creek Recovery Project (tree plantings)  50 
TOTAL 117,250 

 
C-6.6 Public Education Urban Runoff Management Program Modifications 
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The City is not proposing to modify the Public Education section of the Urban Runoff 
Management Program (URMP) document at this time. The current document provides a 
comprehensive program for reaching and educating the public on the various aspects and Best 
Management Practices associated with eliminating urban runoff pollutants and improving 
water quality. The City is now in the position to begin fully implementing the various 
components of the Public Education Urban Runoff Management Program (URMP) document.   
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C-7.0 New Development and Significant Development (Urban Runoff Management 
Program Section A-7)

 
C-7.1 Introduction  
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflect the vision and needs of the community, 
and provides an assessment of the environmental issues associated with the proposed changes 
and a regulatory framework to ensure that standards set by the City are implemented.   
 
The Third Term Permit requires the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in 
development and redevelopment projects.  The City has supported the Principal Permittee in 
developing the Orange County Stormwater Program DAMP program to guide compliance with 
these requirements.  
 
The City has developed the Urban Runoff Management Program (URMP) New 
Development/Redevelopment component to comply with the Third Term Permit requirements.  
The information below report activities conducted during the reporting period to implement 
the program. 
 
C-7.2  Organization Structure  
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element is identified in the City’s URMP document.  
During the reporting period, the City replaced the Assistant Community Development Director 
position with Planning Administrator and Zoning Administrator positions. This change was 
necessary to better manage Community Development functions. A benefit of this change is that 
development projects now have improved oversight during the review and approval process 
which should result in better designed projects that are more environmentally sound.  
 
C-7.3 General Plan/Local Coastal Plan Assessment and Amendment  
 
The City reported in 2004-05 it was in the process of revising the General Plan/Local Coastal 
Plan Land Use element goals and policies, which drive decisions made on land use activity 
which could potentially impact the environment.  These changes have since been made.  
 
C-7.4 Environmental Review Process  
 

Orange County Stormwater Program C-7-1 November 15, 2005 
DAMP Appendix C-7 

As described in the City’s 2003 Urban Runoff Management Program document, the City 
reviewed and amended its CEQA Initial Study Checklist to include additional water quality 
and hydrology considerations as outlined in the NPDES Permit.  The revised CEQA checklist is 
included in the City’s 2003 URMP. No changes to the environmental review process were made 
during the reporting period. 
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C-7.5 Development Project Review, Approval and Permitting Process  
 
C-7.5.1 Conditions of Approval 
 
The City revised its development approval process during the FY-03-04 reporting period. The 
revisions were reported in the annual report.  During the reporting period, the City revised its 
development project plan checklist to ensure the final project plans submitted include all 
structural BMPs listed the approved WQMP.  The revised development plan checklist is 
enclosed in attachment 7 of this report.  

C-7.5.2    Water Quality Management Plans (WQMPs)  
 
During this reporting period, the City received 29 WQMPs from priority 
development/redevelopment projects.  There were 18 final WQMPs approved during the 
reporting period.  Preliminary and Final WQMPs for review and approval as noted in the table 
that follows.   

 Submitted/Reviewed Approved 
Preliminary WQMP 29 18 
Finalized WQMP 18 18 

 
The following table lists type of development projects, number of projects for each type and the 
most frequently proposed WQMP structural and treatment BMPs.  The number of projects (18) 
and BMPs correspond to the WQMPs submitted to the City that have been reviewed.  The table 
shows that the same types of BMPs were utilized most frequently for both the 15 residential 
and 3 commercial projects.   
 
   Development                      
          Type            Number              Structural BMP                              Treatment BMP 

Residential 15 1. Site design and landscape 
planning (SD-10) 

2. Efficient irrigation systems 
(SD-12) 

3. Trash Enclosures (SD-32) 
 

1. Vegetative swales and Buffers 
(TC-30 and TC-31) 

2. Strom Drain Inlets (MP-52) 
3. Storm Drain Vault (MP-50) 
 
 

Commercial 3 1. Site design and landscape 
planning (SD-10) 

2. Efficient irrigation systems 
(SD-12) 

3. Trash Enclosures (SD-32) 

1. Vegetative swales and Buffers 
(TC-30 and TC-31) 

2. Strom Drain Inlets (MP-52) 
3. Storm Drain Vault (MP-50) 
 

In Reviewing WQMPs, the City found that the three (3) most common deficiencies requiring 
that an applicant revise the WQMP include the following: 
                                                                     Deficiency 

Orange County Stormwater Program C-7-2 November 15, 2005 
DAMP Appendix C-7 

1 Pollutant assessment based on land use activities. 
2 Reducing the hardscape areas as much as possible. 
3 The project and site description was inadequate.  The design plan did not have all 

structural BMPs indicated. 
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C-7.5.3 Issuance of Building or Grading Permits 
 
The City has updated Title 22 Grading, Filling and Excavating ordinance to enhance water 
quality protection and to ensure that all applicants for building or grading permits understand 
that there are minimum requirements for all construction sites.  A Grading permit is required if 
a project will disturb more than 20 cubic yards of soil.  
 
Projects that will disturb more than one acre of soil are required to file a Notice of Intent (NOI) 
to the State Water Resources Control Board for coverage under the General Construction Permit 
before commencement of any construction activities.  Project applicants must comply with all of 
the grading, general permit, water quality and other conditions of approval prior to issuance of 
a Building or Grading Permit from the City. 
 
C-7.6 Water Quality Management Plan (WQMP) Preparation  
 
Priority development/redevelopment projects as defined in the Third Term Permit are required 
by the City to submit WQMPs for approval.  The City has developed and is implementing a 
WQMP preparation guidance document that project applicants must follow to develop the 
WQMP.  The WQMP template is a self-fill out document that consolidates the larger guidance 
document to help project applicants complete their WQMPs.  The review checklist is utilized by 
City staff and review consultants to approve WQMPs submitted by project applicants.  

 
C-7.7 WQMP BMP Verification and Maintenance 
 
All priority development/redevelopment projects are required to include a WQMP certification 
statement and section on BMP operation and maintenance responsibilities. The certification 
statement contains the water quality control measures the project owner must comply with. In 
addition, all development projects are required to signed Storm Drain Certification statement as 
part of the building permit process.   
 
C-7.8 Training and Outreach  
 
City staff did not attend any specific outside development/redevelopment training.  
 
The City has conducted special education and outreach activities for developers, 
engineers/architects, and construction/general contractors to promote awareness of 
stormwater quality issues and requirements.  The education or outreach activities conducted 
and the number of attendees or number distributed are shown in the table below. 
 

Orange County Stormwater Program C-7-3 November 15, 2005 
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Name or Title – Education/Outreach Activity Number of Education 
Materials Distributed 

Water Quality Notice to contractors, architects and 
engineers 

210 

Distributed Water Quality information at the building 
counter 

125 
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Total 325 
 

Website Documents 

The City created a development/redevelopment environmental documentation webpage to 
improve the distribution and access to important documents. The available documents are 
listed below.   

Planning
• Priority Development WQMP template  
• Non-priority Project Best Management Practice Checklist  
• Landscape Guidelines for Private Sewer Lateral Projects  
• CEQA Initial Environmental Study Checklist  
• Guidelines for Alternative Materials & Methods Requests  
• Landscape Plan Review Checklist  
• Landscape Fuel Modification Guidelines & Maintenance Program (Fuel Modification)  
• Biological Report Requirements  
• Notes and Guidelines for Development in Established FEMA Floodways  
• Guidelines for Shoreline Protection  
 

Building
• Erosion Control Plan Notes  
• Erosion and Sediment Control Plan Review Checklist  
• Water Quality Plan Notes  
• Grading Plan Notes  
• Storm Drain Certification  
• City of Laguna Beach Structural Plan Check Submittal  
• Construction Runoff Guidance Manual  
 

Reference Documents  
• Bay Area Stormwater Management Agency Association (BASMAA)  
• City of Laguna Beach Water Quality Environmentally Sensitive Area  
• Community Development Department Policy Manual  
• Design Review Information  
• Development Planning Best Management Practices Handbook  
•  Water Quality Regulations  

o Water Quality Control (Title 16)  
o Excavating, Grading and Filling (Title 22)  

C-7.9     New Development/Redevelopment Effectiveness and Assessment Summary 

Orange County Stormwater Program C-7-4 November 15, 2005 
DAMP Appendix C-7 

The City is continuing to make progress with implementing the Existing Development 
program. The City’s new WQMP template and review procedures, along with the revised 
development project plan checklist, create a clearer and more helpful planning process to 
assist builders comply with the program and develop appropriate project BMPs. The City 
required 29 WQMPs, an increase of six from the previous reporting period The majority of 
the priority projects continue to be single-family residential development. The City 
continues operating a development environmental webpage to improve the distribution and 
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http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/WQMP Template 1-4-05.doc
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Non-priority Dev BMP Checklist.PDF
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Landscape Plan Review Checklist.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/CEQA.PDF
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Guideline for Alternative Materials and Methods Requests.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Landscape Plan Review Checklist.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Landscape-Fuel Mofification Guidelines and Maintainance Program.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Biological Report Requirements.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Development in Established FEMA Floodways.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Guidelines for Shoreline Protection.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Erosion Control Standards.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Erosion and Sediment Control Plan Review Checklist.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Water Quality Notes.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Grading Notes.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Storm Drain Certification.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/City of Laguna Beach Structural Plan Check Submittal.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Construction runoff manual.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/environmental/Construction runoff manual.pdf
http://basmaa.org/documents/index.cfm?fuseaction=documentdetails&documentID=23
http://www.lagunabeachcity.net/development/informationguides/pdf/reference/color ESA map.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/reference/Community Development Department Policy Manual.pdf
http://www.lagunabeachcity.net/development/informationguides/pdf/reference/Design Review Informational Materials.pdf
http://www.cabmphandbooks.com/
http://bpc.iserver.net/codes/lagunab/_DATA/TITLE16/Chapter_16_01__WATER_QUALITY_CONTR/index.html
http://bpc.iserver.net/codes/lagunab/_DATA/TITLE22/index.html


SECTION C-7, New Development/Redevelopment 

availability of important documentation, for both the project applicant’s use and for 
education on environmental requirements. The webpage includes 23 environmental related 
documents.   

C-8.0 New Development/Redevelopment Urban Runoff Management Program 
Modifications 

 
There are no plans to modify the Plan Development section of the City’s URMP document at 
this time. 
 
C-8.1   Regional Board Requested Urban Runoff Management Program Revisions 

Orange County Stormwater Program C-7-5 November 15, 2005 
DAMP Appendix C-7 

There are no revisions for this reporting period. 
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SECTION C-8, Construction  
 

 
C-8.0 Construction (Urban Runoff Management Program Section A-8) 
 
C-8.1   Introduction  
 
The construction program presents requirements and guidelines for pollution 
prevention methods that must be used by construction site owners, developers, 
contractors, and other responsible parties, in order to protect water quality and the 
environment from potential construction site discharges.  
 
Overall Program Management 
 
Through the submittal of an Organization chart, the City identified which Department(s) 
is responsible for the implementation of this stormwater program element.  The 
organizational chart is included in Construction Section of the City’s URMP document. 
There have been no changes during this reporting period. 
 
C-8.2    Inventory of Construction Sites  
 
The City of Laguna Beach has developed a 2005 inventory of all its construction projects 
within its jurisdiction regardless of size.  These are construction projects for which a 
building permit has been issued.  The inventory has been updated for this annual report 
to reflect construction sites as of October 2005.  A summary of the inventory is provided 
below. 
 
Inventory – All Construction Projects
Construction Site 
Category 

Total Number of 
Construction Sites 

Private Projects 312 
Public Projects 5 
Total for all Categories 317 
 
Watershed Inventory – All Construction Projects  
Construction Site 
Category 

Total Number of 
Sites in Laguna 
Coastal Streams 
Watershed  

Total Number of 
Sites in Aliso Creek 
Watershed  

Total Number of 
Sites in Dana Point 
Coastal Streams 
Watershed 

Private Projects 278 32 2 
Public Projects 5 0 0 
 
C-8.3 Prioritization of Construction Sites  
 

City of Laguna Beach C-8-1 November 15, 2006 
 

The City of Laguna Beach has evaluated the 2005 construction project inventory and 
completed a watershed-based prioritization of the sites.  The City has modified its 2005 
inventory prioritization criteria, so that there are currently 111 medium priority and 2 
high priority construction sites. This step has been taken by the City an additional 
pollution control measure to protect the environment. The result is that in the 
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SECTION C-8, Construction  
 

prioritization summery below, there are 113 total priority sites, over twice as many than 
were reported the last two years.  
 
The remaining 204 non-priority construction sites have been excluded from the 
watershed-based prioritization summary provided below. These site need to implement 
adequate minimum BMPs to control discharges. However, specific water quality 
inspection at these locations is completed on an as needed basis.  
 
Construction Site Prioritization Summary 
Construction Site Prioritizations Total Number of Sites 

Mandatory high priority sites  

- Sites subject to General Construction 
Permit 

0 

-  Section 313 Title III Sara 0 

- Tributary to 303(d) water body where site  
generates the pollutant (sediment) 

0 

- Sites within, directly adjacent to or 
discharging directly to an ESA  

8 

Number of high priority facilities 2 

Number of medium and Low priority 
facilities 

111 

Total Number of Facilities 113 

 
Construction Site Prioritization Watershed Summary  
 
 
Construction Site 
Prioritizations 
 

Total Number of 
Sites in Laguna 
Coastal Streams 
Watershed  

Total Number of 
Sites in Aliso 
Creek Watershed  

Total 
Number of 
Sites in Dana 
Point Coastal 
Streams 
Watershed 

Number of high priority 
facilities 

1 1 0 

Number of medium and 
Low priority facilities 

378 31 2 

Total Number of Sites 79 32 2 

 
C-8.4    Pollution Prevention BMPs for Construction Projects  
 

City of Laguna Beach C-8-2 November 15, 2006 
 

Pollution Prevention BMPs have been developed and included as a part of the 
Construction program.  The BMPs include a description of construction sites that may 
discharge pollutants and provides Pollution Prevention measures that should be 
implemented to address potential pollutants.   
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The City worked with the County and other permittess to develop a “Construction 
Runoff Guidance Manual” to help contractors comply with pollution control 
requirements.  The manual is enclosed as attachment 8 of this report.  
 
The City developed and is implementing an erosion and sediment control plan review 
checklist, to ensure adequate plans are submitted to the City for review and approval.  
The checklist includes a description on the proper BMPs that may be used for steep 
hillside construction.  The checklist is enclosed as attachment 8 to this report.  
 
Construction projects that will disturb more than 20 cubic yards of soil are required to 
submit an erosion and sediment control plan for City approval and obtain a grading 
permit if necessary. The City provides the construction runoff guidance manual and the 
erosion and sediment control plan checklist to all projects that are required to submit  an 
erosion and sediment control plan. An approved plan is needed before the City will 
issue a building permit. 
 
The City revised its building sandblasting permit issuance guideline to address 
potential runoff pollution from this activity . The guidelines include a description of 
methods to contain, control and recover runoff.  To obtain a permit,  applicants must 
now submit a project runoff control plan. The building sandblasting permit issuance 
guideline is enclosed as attachment 8 to this report. 
 
C-8.5    Documentation Requirements  
 
Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 

Requirements  
 
During the current reporting period the City of Laguna Beach inspected the 37 priority 
construction sites listed in the 2004 inventory and prioritization. These sites were 
reported as part of the FY 03 /04 annual report inventory and prioritization.  All of the 
37 were medium priority.  The majority of these sites are located within the Laguna 
Coastal Streams watershed.  The inspections included site visits and inspections to 
ensure BMPs were implemented and proper erosion and sediment control measures 
were in place.  
 

City of Laguna Beach C-8-3 November 15, 2006 
 

Each of the 37 medium priority construction sites was inspected at the frequency shown 
below in the table.  
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Construction Site Priority Rainy Season  

(October 1-April 30) 
Dry Season  
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM and LOW Twice during the season As needed 

*Or, monthly for any site that the County certifies in a written statement to the 
SDRWQCB all of the following (certified statements may be submitted to the San 
Diego Regional Board at any time for one or more sites): 
i. City has record of construction site’s Waste Discharge Identification Number 

(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 

ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 
iii. City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and  
iv. City finds that the SWPPP is being properly implemented on site. 

 
The number of non-compliant sites identified during these inspections is presented 
below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Enforcement 
 
The City of Laguna Beach’s Building Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s adopted Water Quality Control and 
Grading, Filling and Excavating ordinances. The enforcement mechanisms available are 
summarized in this section and detailed in the City’s URMP.  
 
Water pollution enforcement may be handled administratively or in more serious 
instances, be prepared for prosecution.   As provided for in the Enforcement Consistency 
Guide, when selecting enforcement options, the City’s Authorized Inspectors ensure 
that violations of a similar nature receive the appropriate similar type of enforcement 
remedy.  Nonetheless, more severe enforcement options may be selected when a violator 
has either a history of noncompliance or has failed to take good faith actions to eliminate 
continuing violations or to meet a previously imposed compliance schedule. 
 

City of Laguna Beach C-8-4 November 15, 2006 
 

The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period.  
A total of 68 enforcement actions were taken of which 13 resulted in fines. 
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Watershed Summary

Administrative Remedies Criminal 
Remedies 

Watershed Verbal 
Warning and 
Educational 
Information 

Notice of 
Noncompliance 

Administrative 
Citations and 
Fines 

 
Red 
Tags 

Misdemeanor 
and 
Infraction 

Laguna 
Coastal 
Streams 

19 27 11 0 0 

Aliso Creek 1 1 0 0 0 
Dana Point 
Coastal 
Streams 

4 3 2 0 0 

Total 24 31 13   
 
C-8.7    Training and Outreach  

Training 
 
The City conducted in-house training on erosion and sediment control measures.  City 
staff did not attend any County Principal Permittee sponsored training workshops.   
 
Outreach 
 
The building counter staff provided water quality BMP handouts to construction project 
applicants. Handouts and pamphlets are also made available at an information station 
by the by the building counter and City website. 
 
Prior to the wet season the City distributed about 200 notices to contractors and 
property owners requesting they have adequate measures in place to control runoff 
prior to the start of the rainy season.   
 
City staff has made available the “Construction Runoff Guidance Manual” at the 
building counter for projects that require an erosion and sediment control plans and 
applicable small construction projects.  During the reporting period about 75 manuals 
were distributed.  

C-8.8     Construction Effectiveness and Assessment Summary 
 
The 2005 construction inventory and prioritization update shows a total of 113 priority 
construction sites for the current reporting period.  This total is significantly higher than 
the past two years. The increased in priority sites reflect stricter criteria used by the City 
to protect the environment from construction runoff pollution.  Out of the 113 sites, 2 are 
high priority and 111 are medium/low priority. Of the 113-priority construction sites 
about 70 percent are located within the Laguna Coastal Stream watershed. 

City of Laguna Beach C-8-5 November 15, 2006 
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The 2004 construction inventory and prioritization identified 37 priority construction 
sites in the City.  These 37 sites were inspected during the FY 04/05 reporting period to 
ensure proper runoff controls were in place.  A total of 68 enforcement actions were 
taken as a result of water quality problems found during inspections or reports of water 
quality problems.   
 
The City has developed and is implementing an Erosion and Sediment Control Plan 
checklist to ensure adequate Plans are submitted for review and approval.  The checklist 
includes a section on steep hillside construction. In addition, the City revised its 
building sandblasting permit issuance guideline to address potential runoff pollution 
from this activity. 
 
A notice was sent 200 contractors and property owners requesting they have adequate 
measures in place to control runoff prior to the start of the rainy season.  There were 
about 75 “Construction Runoff Guidance Manuals” provided for construction site 
projects.  
 
The City’s threshold requirement for a Grading permits and Erosion and Sediment 
Control plan was revised for projects that will disturb more than 20 cubic yards of soil.  

C-8.9 Construction Program Urban Runoff Management Program Modifications 
There are no plans to modify the Construction section of the City’s URMP document at 
this time. 
 
C-9.0 Regional Board Requested Urban Runoff Management Program Revisions 
 
The Regional Board completed an evaluation of the City’s URMP in May of 2005.  The 
City received a July 13, 2005 report letter from the Regional Board summarizing the 
findings of the evaluation.  The letter in enclosed as Attachment 1 to this report.  Below 
describes the City response to applicable Construction Program review comments. 
 
Letter Items 1D – Minimum BMPs  
 
The City has established a set of minimum BMPs for construction sites.  These minimum 
BMPs apply to all high, medium and low priority municipal facilities.  The BMPs and 
related fact sheets are based on Orange County Storm Water Program construction 
runoff guidance manual and the California Strom Water Quality Association (CASQA) 
construction BMP handbook. 
 
Letter Items 4A and 4B –  Erosion and Sediment Control Plan Requirement and Steep 
Slope Construction 
 
The City has developed and is implementing an Erosion and Sediment Control Plan 
checklist to ensure adequate Plans are submitted for review and approval. The checklist 
also includes a description of BMPs that may be used for steep hillside construction.   
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The checklist and construction runoff guidance manual are provided to all construction 
sites that are required to submit a erosion and sediment control plan for City review 
and approval before the issuance of a building permit.  In addition, the City submitted 
with the FY 03-04 annual report ordinance revisions to Title 22 “Grading, Filling and 
Excavating”, that include erosion and sediment control plan design standards to 
establish minimum BMPs to prevent accelerated erosion from occurring. 
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SECTION C-9, Existing Development   

  

 
C-9.0 Existing Development (Urban Runoff Management Program Section A-9) 
 
C-9.1 Introduction  
The existing development component of this annual report is composed of the following 
elements: 
 
Section C-9.2, Industrial Program 

Section C-9.3, Commercial Program 

Section C-9.4, Residential Program 

Section  C-9.5, CIA/HOA Program 

 
C-9.2  Industrial Program  
 
C-9.2.1    Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) was 
responsible for the implementation of this stormwater program element.   
 
During the reporting period, no changes were made to the Organizational chart. 
 
C-9.2.2    Inventory  
 
The City continues updating and revising its watershed-based inventory of the identified 
industrial facilities within the City’s jurisdiction.  Summaries of the industrial inventory are 
provided below.   
The update indicated eight additional industrial businesses. Additionally, several industrial 
facilities are either no longer are in business or do not have the potential to pollute.  The eight 
industrial businesses will be inspected this reporting year.   
 
Jurisdictional Summary 
Number of Industrial  
Facilities 

Number of Industrial 
Facilities Without General 
Industrial Permits 

Number of Industrial Facilities With 
General Industrial Permits 

33 0 0 
 
Watershed Summary  

Number of industrial 
Facilities 

Number of Industrial 
Facilities in Laguna 
Coastal Streams  

Number of 
Industrial Facilities 
in Aliso Creek  

Number of 
industrial Facilities 
in Dana Point 
Coastal Streams  

33 32 1 0 
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Industrial Watershed Summary  
 
C-9.2.3    Prioritization 
 
The Industrial Inventory has 27 medium priority sites, and 6 low priority sites. Summaries of 
the prioritizations are provided below.   
 
Industrial Prioritization Summary 
Industrial Facility Prioritizations Total Number of Facilities 

Mandatory high priority facilities 0 

- Facilities subject to General Industrial Permit 0 

-  Section 313 Title III Sara 0 

- Tributary to 303(d) water body where site  generates the 
pollutant 

0 

- Facilities within, directly adjacent to or discharging directly to 
an ESA 

1 

Number of high priority facilities 0 

Number of medium priority facilities 26 

Number of low priority facilities 7 

Total Number of Facilities 33 

 
 
Industry Prioritization Watershed Summary  
Industrial Facility Prioritizations Total Number of 

Facilities 
Laguna Coastal 
Streams 
Watershed  

Total Number of 
Facilities Aliso 
Creek 
Watershed  

Total Number 
of Facilities 
Dana Point 
Coastal 
Streams 
Watershed 

Number of high priority facilities 0 0 0 

Number of medium priority facilities 26 1 0 

Number of low priority facilities 6 0 0 

Total Number of facilities 32 1 0 

 
 
C-9.2.4    Monitoring    
 
There are currently no high priority industrial facilities or monitoring activities to report. No 
facilities in the City are in the State General Industrial permit program. 
 

City of Laguna Beach C-9-2 November 15, 2006 

Number of Industrial Facilities Number of Facilities that Conducted 
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Quality Monitoring During the Reporting 
Period 

33Medium and low priority 0 
 
C-9.2.5    Pollution Prevention BMPs 
 
The City has a determined set of BMPs for industrial facilities.  The fact sheets for each BMP 
include a description for common industrial activities that may discharge pollutants and 
provide a focus on the Pollution Prevention measures that the facility should implement.  
Implementation and verification will be part of the industrial inspection program.  These BMP 
fact sheets are made available to industrial facilities through the inspection program, direct 
mailings and the City website. The City allows for an alternative BMP to be implemented to 
achieve the pollution prevention objective.   
 
C-9.2.6    Inspections 
 
The City completed the majority of its inspections in 2003-04.  A subsequent update of business 
licenses 2005 indicated an additional of eight industrial facilities, which were examined in this 
reporting year.  Upon examination, it was determined that one required an inspection, which 
conducted. 
 
 Jurisdictional Summary 

Number of Facilities Number of Facilities Inspected During the Reporting Period 
 High Medium Low 
 0 1 0 

 
 Watershed Summary 

Watershed 
 

Number of Facilities Out of 
Compliance 

Number of Re-Inspection 
Due to Non-Compliance 

Laguna Coastal Streams 0 0 
Aliso Creek 0 0 
Dana Point Coastal Streams 0 0 

 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections, the City of Laguna Beach inspectors determine the 
level of BMP implementation and also assess the effectiveness of the implemented BMPs.  For 
each of the facility's areas of activity, the inspector will observe whether BMPs are in place and 
effective.  The inspector may encounter situations where BMPs are in place but are not 
effectively applied.  The inspector will use their best professional judgment and decide how 
much time to allow the owner/operator to correct the problem.  The one industrial site 
requiring inspection this reporting period was found to have minor potential to pollute, and 
was fully implementing all necessary BMPs, as reflected in the table below. 
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 Watershed Summary 

Watershed # Facilities with 
BMPs Fully 
implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With No 
BMPs 

Laguna Coastal 
Streams 

1 0 0 

Dana Point Coastal 
Streams 

0 0 0 

 
The City authorized inspectors have required the implementation of BMPs during water quality 
response and inspection activities. Please see section C-10 of this report for response activities. 
 
C-9.2.8    Enforcement   
 
The City’s Industrial/Commercial and authorized inspectors undertake enforcement activities 
according to the City’s adopted 2003 DAMP Water Quality Control ordinance and the 
countywide accompanying Enforcement Consistency Guide.  The enforcement mechanisms 
available are summarized in this section and detailed in the City’s URMP. 
 
Enforcement may be handled administratively or, in more serious instances, be 
prepared for prosecution. As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s inspectors ensure that violations of a similar 
nature are subjected to similar types of enforcement remedies.  More severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. As stated in C-9.2.6    
Inspections, there was one industrial inspection conducted for this reporting period, and 
thus no violations recorded. 
 

Administrative Remedies Criminal 
Remedies 

 

Watershed Educational 
Letters 

Notice of 
Noncompliance 

Administrative 
Compliance 
Orders 

Cease & 
Desist 
Orders 

Misdemeanor
and 
Infraction 

Laguna 
Coastal 
Streams 

0 0 0 0 0 

Aliso Creek 0 0 0 0 0 
Dana Point 
Coastal 
Streams 

0 0 0 0 0 
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C-9.2.9    Reporting  
 
There were no non-compliant industrial facilities posing a threat to human health or the 
environment requiring reporting.   
 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
C-9.3 Commercial Program  

 
C-9.3.1    Organization Chart 
 
Through the submittal of an organization chart, the City identified which Department(s) was 
responsible for the implementation of this stormwater program element.   
 
During the reporting period, no changes were made to the Organization chart.  
 
C-9.3.2    Inventory  
 
Since the last reporting, the City has changed its business license data base system, which 
provides the inventory data for the commercial inspection program. As a result of this change 
over, the City is unable to provide a completely updated commercial inventory. The City is 
therefore submitting last year’s inventory. It is the City’s intention to work through the new 
business license system during the 2006-07 reporting cycle to provide an updated inventory as 
soon as possible. There are some changes in the commercial inventory, which are based on 
inspections during 2005-06.  The City is removing 20 dry cleaners and drapery cleaning 
businesses from the commercial inventory. The dry cleaners are agencies that do not clean on-
site and have no potential to pollute. Likewise, the drapery cleaning services is a storefront 
operation only, with no cleaning process performed on site, and therefore will be removed from 
the inventory. The commercial inventory is provided below.   
 
Inventory and Watershed Summary 

City of Laguna Beach C-9-5 November 15, 2006 

Commercial 
Site/Source 

Total Number 
of Sites by 
Laguna Coastal 
Streams 
Watershed 

Total Number 
of Sites by  
Aliso Creek 
Watershed 

Total Number 
of Sites by Dana 
Point Coastal 
Streams 
Watershed   

Total 
Number 
 of Sites 

Automobile 
mechanical 
repair, 
maintenance, 
fueling, 
cleaning, & 
painting  

22 0 0 22 

Airplane 0 0 0 0 
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City of Laguna Beach C-9-6 November 15, 2006 
  

mechanical 
repair, 
maintenance, 
fueling, or 
cleaning 
Boat mechanical 
repair, 
maintenance, 
fueling, or 
cleaning 

0 0 0 0 

Equipment 
repair, 
maintenance, 
fueling, or 
cleaning 

36 0 4 40 

Mobile 
automobile or 
other vehicle 
washing 

14 0 0 14 

Automobile (or 
other vehicle) 
parking lots and 
storage facilities 

9 0 0 9 

Retail or 
wholesale 
fueling 

4 0 1 5 

Pest control 
services 

1 0 0 1 

Eating or 
drinking 
establishments 

142 2 5 149 

Mobile carpet, 
drape or 
furniture 
cleaning 

3 0 0 3 

Cement mixing 
or cutting 

20 1 0 21 

Masonry 7 0 2 9 
Painting and 
coating 

9 0 0 9 

Botanical or 
zoological 
gardens and 
exhibits 

0 0 0 0 

Nurseries and 
greenhouses 

3 0 0 3 
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Landscaping 20 0 4 24 

Golf courses, 
parks and other 
recreational 
areas/facilities 

0 1 0 1 

Cemeteries 
(Mortuary) 

1 0 0 1 

Pool and 
fountain 
cleaning 

16 0 1 17 

Marinas 0 0 0 0 
Port-a-Potty 
servicing 

0 0 0 0 

Other sites 
determined to 
be significant 
contributors 

3 0 3 6 

Total for all 
categories  

307 4 20 331 

Sites  adjacent 
to ASBS or ESA 
locations 

155 3 6 164 

Sites tributary 
to 303(d) water 
body where the 
pollutant is 
generated  

55 0 3 58 

 
C-9.3.3    Prioritizations 
 
The City of Laguna Beach has prioritized the commercial facilities.  A summary of the facilities 
by watershed is provided below.  
 
Prioritization and Watershed Summary 
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Commercial 
Facility 
Prioritizations 

Total Number of 
Facilities by  
Laguna Coastal 
Streams 
Watershed  

Total Number of 
Facilities by 
Aliso Creek 
Watershed  

Total Number 
of Facilities by 
Dana Point 
Coastal 
Stream 
Watershed 

Total 
Number of 
Facilities 

Number of high 
priority facilities 

299 3 20 322 

Number of 
medium priority  
facilities 

6 0 0 6 

Number of low 16 0 2 18 
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priority  facilities 

Total Number of 
facilities 

321 3 22 346 

 
C-9.3.4   BMP Fact Sheets
 
The City has a set of BMPs for common commercial activities that may discharge pollutants, 
and provide a focus on the pollution prevention measures that the facility should implement.   
For activities that may discharge bacteria, additional controls are identified in the BMP table 
and must be implemented for the protection of the Pacific Ocean, which is currently 303(d) 
listed as impaired for bacteria. 
 
The City uses the California Stormwater Quality Association BMP municipal handbook. The 
City allows for an alternative BMP to be implemented to achieve the pollution prevention 
objective. During the reporting period, no changes were made to the BMP fact sheets.  
 
C-9.3.5    Inspections 
 
All high priority commercial sites/sources for the City of Laguna Beach are inspected at a 
minimum of once during the permit cycle. City inspections were focused on dry cleaners, 
drapery cleaners, and commercial parking lots. The resulting inspections resulted in two cases 
requiring better BMP implementation, but no violations requiring enforcement. In each case, the 
BMPs were immediately implemented. The City continues its own private inspection of 
restaurants for compliance of the City’s Fats, Oils, and Grease Ordinance. In 2005-06 180 grease 
control inspections were conducted by the City inspector. In addition to City inspections, the 
Orange County Health Care Agency conducted inspections of eating establishments on behalf 
of the City. Nine were found to be non-noncompliance with HCA regulations for open trash bin 
enclosures, which are enforced by restaurant inspectors.  
 

Number of Sites/Sources 
Inspected 

Commercial 
Site/Source 

 
 
 
High 

 
 
 
Medium 

 
 
 
Low 

Total 
Number 
 Since 
 Permit 
Adoption 

% Completed at Time 
of this Report for 
Current Permit Cycle 

Dry Cleaning, drapery 
cleaning 

18 0 2 20 100% 

Automobile (or other 
vehicle) parking lots 
and storage facilities 

8 0 0 9 99% 

      
 
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
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Number of Facilities Out of Compliance Number of Re-Inspections Due to Non-
Compliance 

2 2 
 
 
C-9.3.6    BMP Implementation 
 
As stated above, commercial inspections focused on dry cleaners, drapery and blind cleaners, 
and commercial parking lots. In total, 28 facilities were inspected. The City will be removing 16  
dry cleaners and 4 drapery and upholstery cleaners from the inventory, either because they 
have gone out of business or do not perform cleaning operations in town. Therefore, no BMPs 
were required for these businesses, and they will not be included in the summary below. Of the 
remaining three dry cleaners and nine parking lots, all were using some BMPs.  One of the dry 
cleaners and one of the parking lots required more effort at sweeping.   
 
 
Watershed Summary 
 
Watershed 

# Facilities with 
BMPs Fully 

Implemented 

# Facilities with BMPs 
Partially Implemented 

# Facilities With 
No BMPs 

Aliso Creek 0 0 0 
Dana Point Coastal 
Streams 

0 0 0 

Laguna Coastal Streams 7 2 0 
 
 
C-9.3.7    Enforcement  
 
The City of Laguna’s Industrial/Commercial and Authorized Inspectors undertake enforcement 
activities according to the City’s adopted Water Quality Ordinance and the countywide 
accompanying Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s URMP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, by 
criminal prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Authorized Inspectors ensure that violations of a similar nature 
are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good-faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
None of the commercial facilities inspected during the reporting period were found to in 
violation of the City’s Water Quality ordinance for discharging runoff to the storm drain 
system.  
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 Watershed Summary 

Administrative Remedies Criminal 
Remedies 

 
 
Watershed Educational 

Letters 
Notice of 
Noncompliance 

Administrative 
Compliance 
Orders 

Cease & 
Desist 
Orders 

Misdemeanor 
and 
Infraction  

Aliso 
Creek 

0 0 0 0 0 

Dana Point 
Coastal 
Streams 

0 0 0 0 0 

Laguna 
Coastal 
Stream 

0 0 0 0 0 

 
 
C-9.3.8    Reporting 
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. There were no situations rising to the level of 
requiring a report to the Regional Board. 
 
Reporting Summary 
Watershed Number of Reports 

Made to the Board 
Laguna Canyon 0 
Aliso Creek 0 
Dana Point Coastal Streams 0 
  

 
C-9.3.9    Training and Outreach 
 
Training 
 
The City of Laguna Beach conducted and/or participated in Principal Permittee sponsored 
training to assist responsible municipal staff in understanding the industrial and commercial 
components of the Existing Development Program.  The training conducted during the 
reporting period is summarized below.  As indicated, the City of Laguna Beach participated in 
an Illegal Discharges/Illicit Connections Program Training Authorized Inspector Module II 
Field Implementation.  
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Training Conducted by County Attended by City Personnel 

Department Department 
Subcategory 

Training Module 
 

Training 
Dates 

Number of 
Attendees 

Water Quality Environmental 
Programs Div. 

Module II- Field 
Implementation 

March 30, 2006 1 

Total 1 
 
Outreach 
The City of Laguna Beach conducts outreach activities to the industrial and commercial 
businesses within its jurisdiction so that they can be informed of their responsibilities. Outreach 
efforts for the 2005-06 reporting period included two direct city-wide mailings from the Water 
Quality Department, four direct city-wide mailings with water quality advertisements in the 
recreational Guides, and posting information on the City’s webpage, which also links with the 
County’s webpage etc. The City conducted a city-wide art competition to design the City’s new 
storm drain marker. The winner was selected by the City Arts Commission. The local school 
district and private schools also participated in the storm drain marker competition. Entrants 
had their work displayed at City Hall for several months, and five entrants received recognition  
from the City Council during a council presentation.  The City also completed an outreach 
program in which over 50 local volunteers helped plant trees and slope-protecting vegetation 
along Laguna Creek as part of creek recovery project.  This reporting period also marks the first 
year of the newly created environmental committee, which is preparing a Citizen 
Environmental Recognition Award for 2006-07. A summary of the City’s outreach efforts is 
presented below.  Additional pollution prevention public education activities are reported in 
section C-6 of this report. 
 
Public Education/Outreach Summary  
 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number 
Distributed 

Distribution Method(s) and 
Location(s)  

Water Quality for Business 
Brochure  

32,000 Postal mailing 

Recreational mailers including 
water quality ad (Summer, Fall & 
Winter) 

72,000 Postal Mailing 

Total number of outreach 
materials distributed during the 
current reporting year 

104,000 Postal Mailing 

 
 
Website 
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The City provides a section of its website to water quality section in its website. The City posts 
several items related to general urban runoff issues, which are also applicable to commercial or 
industrial facilities. The items include: Urban Runoff Illustrated; FAQ’s: Storm Water Urban 
Runoff; Water Discharges: Allowable & Illegal; and, Hazardous Waste Disposal. In addition, the 
City posts related links to Orange County urban runoff Best Management Practices for existing 
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development. The City will post the Existing Development BMPs directly onto its own site this 
year. 
 
C-9.4  Residential Program  
 
C-9.4.1    Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) was 
responsible for the implementation of this stormwater program element.   
During the reporting period, no changes were made to the Organization chart. 
 
C-9.4.2    Inventory  
 
The City of Laguna Beach has developed a 2004 watershed-based inventory and/or map of 
residential land use areas within its jurisdiction.  The map is included in the City’s URMP 
section A-1 and is identified as the Environmentally Sensitive Area (ESA) Map. The residential 
inventory is updated as the City’s land use map is changed. The City will include an update of 
the ESA map when it is modified.  
 
A summary of the City’s current residential inventory is provided in the table below.  
 

 
C-9.4.3 BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program. The fact sheets include a description of specific BMPs for high threat residential 
activities that may discharge pollutants and provide a focus on the Pollution Prevention 
measures that the facility should implement. The activity-based Residential fact sheets that were 
developed are fact sheets R1-R8 and are included as an attachment to the City’s URMP.  During 
the reporting period, no changes were made to the BMP Fact Sheets. 
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Watershed 
 

Total 
Residential 
Land Use Area  
(Sq. miles) 

Total Residential Land Use 
Area  
Adjacent or Discharging 
Directly to an ESA 
(Sq. miles) 
 

 
 
Tributary to 303(d) 
Listed Watershed 

Laguna Canyon 7 7 
 

7 

Aliso Creek 1 1 
 

1 

Dana Point Coastal 
Stream 2 2 

 
2 

Total 10 10 10 
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C-9.4.4    Enhanced Implementation 
 
The City views all residential areas as high priority because they discharge to an ESA, and as 
such, all residential areas are approached with equal priority for education, prevention, and 
enforcement.  The City continues its storm drain diversion program to capture both residential 
and commercial nuisance flows during the dry weather.  The City is also completing an internal 
Master Plan for redesigning Heisler Park to drain away from the Areas of Special Biological 
Significance to a diversion unit, which will also capture residential runoff. Further, the City is 
planning to install a weather satellite-directed irrigation system at Riddle Field Park to reduce 
irrigation runoff. The table below summarizes the activities that were accomplished during the 
current reporting year.  
 
For activities that may discharge bacteria,  additional controls are identified in the BMP table. 
The additional controls must be implemented for the protection of the Pacific Ocean, which is 
currently 303(d) listed as impaired for bacteria. 
 
Summary of additional BMPs Implemented in Residential Areas  
Residential Activity of 
Concern Identified BMP Status of BMP  

Implementation  
Storm drain runoff to ocean Thirteen structural diversions units built 

along  Laguna coastline to divert 
nuisance flows to sanitary line 

13 on line; six 
additional units 
contemplated 
over next 10-
years 

Dog pet waste Hired service to remove dog waste from 
neighborhood park. Installed dog waste 
disposal stations at parks and beach 
areas.. 

Ongoing service 

Household hazardous 
materials in storm drains 

Contracted service to provide free pickup 
of residential household hazardous waste  

Ongoing service 

New resort hosing to storm 
drain 

Required installation and maintenance of 
diversion unit  

Ongoing 

 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or 
assigned to residential areas and on complaints received from residents through the water 
pollution problem reporting hotline.   
 
The City of Laguna Beach tracks water pollution complaints under the ID/IC program and 
provides a summary of the number of complaints received and the source area associated with 
the complaint (e.g. commercial business, resident, etc.) as a part of the ID/IC PEA report.   
Based on the ID/IC PEA report, about 21 pollution complaints/incidents and response 
activities were associated with residential areas during the current reporting year. The majority 
of the residential complaints were from Home and Garden Care activities.  
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 Watershed Summary 

Watershed 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

Aliso Creek 0 0 0 0 0 0 0 
Dana Point 
Coastal 
Stream 

0 0 0 1 0 0 0 

Laguna 
Coastal 
Streams 

0 1 0 17 2 0 0 

 
 
 C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
The City has adopted a door hanger procedure for addressing individual activities producing 
runoff from residences. Door hangers are generally used for excessive runoff from irrigation or 
car washing. During the reporting year, the City issued 10 door hangers to residences in the 
Laguna Canyon Watershed and one in the Dana Point Coastal Stream Watershed. 
 Residential Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed Door 
Hangers 

Education 
Letters 

Courtesy 
Citations 

Administrative 
Fines 

Cease 
& 
Desist 
Orders 

Misdemeanor, 
Infraction 

Laguna 
Coastal 
Streams 

10 6 16 20 0 0 

Aliso 
Creek 

0 0 0 0 0 0 

Dana Point 
Coastal 
Stream 

1 0 13 4 0 0 

 
C-9.4.7    Outreach and Training 
 
Outreach 
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Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
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outreach has included efforts such as mailings, holding workshops, development and 
distribution of brochures, fact sheets, posting information on the City’s webpage etc.    
 
A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary –  
Category Number 

of 
Mailings 

Public Service 
Announcements 
(PSAs) 

Utility Bill 
Inserts 

Automotive Repair and 
Maintenance 

0 0 0 

Automotive Washing 18,000 0 0 
Automotive Parking 0 0 0 
Home and Garden Care 18,0000 0 0 
Disposal of Pet Wastes 0 0 0 
Disposal of Green 
Wastes 

0 0 0 

Household Hazardous 
Waste 

18,000 0 0 

Solid Waste Recycling 0 0 0 
Water Conservation 18,000 0 0 
Total 72,000 0 0 

 
Website 
 
The City provides a section of its website to water quality section in its website. The City posts 
several items related to residential runoff issues. The items include: Urban Runoff Illustrated; 
FAQ’s:  Storm Water Urban Runoff; Water Discharges: Allowable & Illegal; and, Hazardous 
Waste Disposal. In addition, the City posts related links to Orange County urban runoff Best 
Management Practices.  
 
C-9.5 CIA/HOA Program  
 
C-9.5.1    Organization Chart 
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Through the submittal of an Organization chart, the City identified which Department(s) is 
responsible for the implementation of this stormwater program element.  During this reporting 
period, no changes were made to the Organization Chart. 
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C-9.5.2    Inventory  
 
The City of has developed a watershed-based inventory and/or map of CIA/HOA areas within 
its jurisdiction.  The CIA/HOA inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  No changes have been 
made to the Inventory. 
 
A summary of the City of current CIA/HOA inventory is provided in the table below.  

 
 
C-9.5.3. BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program. The fact sheets include a list of specific BMPs for high threat CIA/HOA activities that 
may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement. The activity-based fact sheets that were developed are included as an 
attachment to the City’s URMP. The City allows for an alternative BMP to be implemented to 
achieve the pollution prevention objective.  During the reporting period, no changers were 
made to the BMP fact sheets.   
 
C-9.5.4 Enhanced Implementation 
 
The City did not require additional BMP Implementation from CIA/HOAs during this 
reporting period. 
 
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City of are summarized in the industrial 
summary section above (C-9.4.1) and detailed in the City’s URMP.  There was no enforcement 
actions brought against CIA/HOAs during this reporting period. 
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Watershed 
 

Number of 
CIA/HOA 

Total Residential Land Use Area  
Adjacent or Discharging Directly to 
an ESA 
(Sq. miles) 

Laguna Coastal Streams 12  
Aliso Creek 2  
Dana Point Coastal Streams 2  
   
Total 16  
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C-9.5.6    Outreach and Training 
 
Outreach 
 
The City participated with the Permittee developing educational outreach material targeted 
towards residents and CIA/HOAs, in addition to developing its own educational material.  
Other outreach efforts included: two city wide quality mailers distributed to every residence, 
business, and post office box in Laguna Beach; quarterly recreational guides with residential 
water quality messages mailed city-wide, and the posting of water quality information on the 
City’s webpage, etc.    
 
A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary  
Category 
 

Number 
of 
Mailings 

Public Service Announcements 
(PSAs) 

Utility Bill 
Inserts 

Automotive Repair and 
Maintenance 

0 0 0 

Automotive Washing 18,000 0 0 
Automotive Parking 0 0 0 
Home and Garden Care 18,000 0 0 
Disposal of Pet Wastes 0 0 0 
Disposal of Green Wastes 0 0 0 
Household Hazardous 
Waste 

18,000 0 0 

Water Conservation 18,000 0 0 
Total 72,000 0 0 

 
Website 
The City website is linked with the Orange County stormwater website, and provides 
information on Best Management Practices for industrial sites. 
 
Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.    
 
City water quality staff has participated in previous years in training sponsored by Principal 
Permittee training to assist responsible municipal staff in understanding the CIA/HOA 
components of the Existing Development Program. 
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Jurisdictional Summary 

Department Department 
Subcategory 

Training Module 
 Training Dates Number of 

Attendees 
     
    
     
    

Total 0 
 
 
C-9.6   Existing Development Activities Effectiveness and Assessment Summary  
 
Commercial Inspections–The City inspected 20 dry cleaners/drapery/carpet cleaners.  Four of 
these are now out of business. Sixteen of these are store front operations with no cleaning or 
storage of chemicals. Because of their lack of potential to pollute, the City is removing them 
from the inventory. Three dry cleaners do perform cleaning on site. All three were utilizing 
BMPs, but because of their use and storage of chemicals will remain on the active inventory to 
be re-inspected during the next permit cycle.  
 
The City also inspected eight  commercial parking lots. All were using BMPs, and exhibited 
knowledge of the need to maintain the clean condition of the lots. Because parking and valet 
services change over time, it is probable that responsible operators may give way to careless or 
un-educated  operators without a commitment to water quality issues. For that reason, the City 
will keep these commercial parking service businesses in the active inventory file, and will re-
inspect again the new permit cycle. Windshield surveys of commercial lots will occur annually 
to check on their general upkeep and condition. 
 
The City will also continue its Fats, Oils, and Grease inspection program, as well as working 
with the Orange County Health Care Agency to identify and address water quality issues 
involving local restaurants.   
 
Industrial Inspections– The City completed its inspection of industrial sites in 2003-04, but the 
another search of the business license data indicated eight additional industrial facilities, which 
were missed during the preliminary creation of the Existing Development Inventory list. Seven 
of these were inspected this reporting cycle; six were closed, have moved, or were misidentified 
by SIC Code and had no potential to pollute. The one industrial site inspected was a local artist 
dealing in stained glass. The artist creates no runoff, and was utilizing BMPs for dust and 
debris. However, because of his proximity to a storm channel, his business will stay on the 
inventory and will be re-inspected during the new permit cycle. The final site will be inspected 
before the end of this permit cycle.  
 

City of Laguna Beach C-9-18 November 15, 2006 

Enforcement– The City continues patrolling commercial areas and residential neighborhoods, 
and responding to complaints about offending businesses. Local merchants and business 
leaders exhibit knowledge of local water quality ordinances, and contact staff for suggestions 
regarding BMPs. Staff will look for opportunities to use enforcement response calls as 
inspections.  Additionally,  
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Outreach– The City continued its public education and outreach efforts with direct mailings to 
residents, CIA/HOAs, businesses and industrial facilities, and is directly involving the public in 
activities, such as the Laguna Creek slope restoration and the artwork competition to design the 
new storm drain markers.  The City mailed out over 32,000 water-quality news letter and tide 
pool brochures to every home, business, and post office box.  Additionally, the City’s quarterly 
published, city-wide (,72,000 total copies) direct mail recreation guide carried residential water 
quality advertisements. The City hired a tide pool officer to educate beach visitors about tide 
pool environments and the impacts humans have on ocean water quality. The City’s 
Environmental Committee is developing an Recognition Award program. The City will 
continue looking new methods of reaching and educating the public. 
 
Conclusion- The City Existing Development Inspection Program has been successful at 
providing the City  with a more detailed understanding of the local conditions in its various 
watersheds. The program has enabled the City to learn about its local businesses and residential 
neighborhoods, and develop a sense of potential water quality threats. The program has also 
provided the businesses and residents the opportunity to ask questions and better understand 
their connection to ocean water quality.  The City has been particularly encouraged by the 
growing number of local businesses that are using runoff recovery systems. It is the City’s belief 
that continual inspections, public education and enforcements will bring about the source 
control objectives envisioned by the regional board.  
 
 
C-9.7  Existing Development Urban Runoff Management Program Modifications 
 
No modifications in the program are planned at this time.  
   
C-9.8   Regional Board Requested Urban Runoff Management Program Revisions 
 
The Regional Board completed an evaluation of the City’s URMP in May of 2005.  The City 
received a July 13, 2005 report letter from the Regional Board summarizing the findings of the 
evaluation.  The letter in enclosed as Attachment 1 to this report.  Below describes the City 
response to applicable Existing Development Program review comments. 
 
Letter Items 1D – Minimum BMPs  
 
The City has established a set of minimum BMPs for existing development. These minimum 
BMPs and related fact sheets are based on the California Stormwater Quality Association 
(CASQA) existing development BMP handbook.  
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When conducting existing development inspections or responding to reports of potential illicit 
discharges, the City’s authorized inspector will complete inspections of the facility at a level 
necessary to ensure compliance with BMPs and water quality regulations. The authorized 
inspector will utilize best professional judgment in determining the level and intensity of 
inspections.  
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C-10.0 Illegal Discharges/Illicit Connections (Urban Runoff Management Program Section 
A-10) 

C-10.1    Introduction  
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s Urban Runoff Management Program (URMP) includes 
a comprehensive program for detecting, responding to, investigating and eliminating these 
types of discharges/connections in an efficient and timely manner.   In order to ensure that the 
program is efficient and effective, the City has instituted regular documentation procedures for 
their water pollution complaint and spill response activities.   

C-10.2   Illegal Discharges  
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Organization chart, the City identified which Department(s) were 
responsible for the implementation of the ID/IC stormwater program element.  This 
organizational chart is included in the City’s Urban Runoff Management Program (URMP) 
document.  During the reporting period no changes were made to the organizational chart. 
 
C-10.2.2 Authorized Inspector Designations   
The City’s adopted Water Quality Control Ordinance that identifies many of the duties of the 
Authorized Inspector as designated by the City Manager and those persons directed by them 
and under their instruction and supervision who are assigned to investigate compliance with, 
detect violations of, and take actions pursuant to the Ordinance. 
 
Below is a list of the City’s Authorized inspectors and the relevant contact information.  
Name David Shissler 
Title Director of Water Quality 
Department Water Quality 
E-mail Address dshissler@lagunabeachcity.net
Phone Number (949) 497-0378 

 
Name Steve May 
Title Director of Public Works/City Engineer 
Department Public Works 
E-mail Address smay@lagunabeachcity.net
Phone Number (949) 497-0351 

 
Name Michael Phillips 
Title Environmental Specialist 
Department Water Quality 
E-mail Address mphillips@lagunabeachcity.net
Phone Number (949) 497-0390 
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Name Will Holoman 
Title Senior Water Quality Analyst 
Department Water Quality 
E-mail Address wholloman@lagunabeachcity.net
Phone Number (949) 497-0781 

 
Name Mark Trestik 
Title Associate Civil Engineer 
Department Public Works 
E-mail Address mtrestik@lagunabeachcity.net
Phone Number (949) 497-0300 

 
Name Louis Kirk 
Title Senior Code Enforcement Officer 
Department Comm. Development/ Zoning Division  
E-mail lkirk@lagnabeachcity.net
Phone Number 497-0301 

 
In addition to the designated City authorized inspectors listed above, the City has also entered 
into a Water Quality Ordinance Implementation Agreement with the Orange County Flood 
Control District to assist with some of the authorized Inspector and Spill Responder duties.  
This contract allows the City to request assistance from the County’s authorized inspectors in 
order to respond to and follow up on hazardous or after-hours complaints and incidents. 
 
C-10.2.3    Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 

• Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their operation and 
maintenance activities. This include building inspections, drainage facility maintenance 
and sewer utility replacement projects.  

 
• Public Education (Section A-6) – various inspectors assist with the distribution of public 

education materials that provide phone numbers and encourage the reporting of spills. 
 
• New Development/Significant Re-Development Program (Section A-7) – assists with 

the identification of new development and/or significant development post construction 
controls that are either not functioning adequately or are not being maintained, resulting 
in an on going or threatened discharge to the storm drain system. In addition, illicit 
connections may be identified through the planning check process. 
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• Existing Development Programs (Section A-9) – assists with the identification of actual 
or threatened illegal discharges from industrial, commercial and residential areas. Illegal 
connection and illicit discharges may be identified during the existing facility inspection 
program. 

 
• Water Quality Monitoring Program (Section A-11) – assists with the identification of 

problem areas through the collection of water quality data.  
 
C-10.2.4    Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about 
potential or existing complaints and spills as soon as possible so that the problem can be 
mitigated as quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 

• During Business Hours 497-0378  
• After Business Hours  497-0301 or (949) 497-0301 
 

The City advertises these numbers on the city website (www.lagunabeachcity.net ) as well as on 
all water quality education materials, including citywide mailings, brochures, and inserts. In 
addition to the established City phone numbers, the City also advertises the countywide 24 
hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education 
materials and coordinates with the County when complaints are received. 
 
A summary of the sources of the water pollution hotline complaints that the City received 
during the reporting period is provided below. 
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  Jurisdictional Summary 

Source of Water Pollution  

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

20  
0 

Other Agencies (County, 
Regional Boards) 

14  
0 

Water Pollution Hotline 46 0 
Public (calls, e-mail) 3 0 
Businesses 0 0 
Total Number of Reports 83 0 

 
 
C-10.2.5     Spill Response Procedures 
 
The City’s authorized inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
are included in the City’s Urban Runoff Management Plan (URMP) document in Section A-10.  
They include response, investigation, enforcement notification, clean-up, and reporting and 
documentation. To assist them in implementing the procedures, a series of forms and guidance 
materials were developed. 
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Laguna Beach’s ID/IC Program, the authorized inspectors receive 
notifications and responds to every water pollution complaints and incidents.   
 
Total reported incidents decreased by 8 calls from the previous reporting period.  This is 
possibly a result of greater public awareness of City water quality regulations. Another possible 
factor are  contacts made in the field by authorized inspectors who observe and address an IDIC  
before the public can file a report. The City will continue encouraging the public and City field 
employee to report any suspected prohibited discharges or illicit connections.                                             
 
Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e.: 
if a complaint was received by City staff but referred to the County of Orange for inspection 
and follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
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• Notification – An incident that is reported to the City that does not require any follow up 
such as an investigation or an enforcement letter.  This would include any incidents where 
the material did not enter the storm drain system and was in the process of being cleaned 
up.  
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• Complaint - A minor incident that is reported to the City that requires an investigation as 
soon as possible.  This would include complaints where the discharge is alleged to have 
already occurred but is not posing an immediate threat to human health or the environment.  
Examples of this may include: oil that has leaked from a vehicle parked on the street and 
soaked up into the asphalt or a past discharge from a residence or facility. 

 
• Response Request – An incident that is reported to the City that requires an immediate 

investigation/response due to the threatened release/impact to human health or the 
environment. 

 
• Referral to another agency – The City referred the complaint to another agency such as an   

Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 

 
  Jurisdictional Summary 

Type of Incident Number of Incidents Reported 
Notification  3 
Complaint 38 
Response Request 41 
Referral to OCFCD or other agency   1 
Total Number of Reported Incidents  83 

 
 Watershed Summary  

Number of Each Type of Incident Reported Watershed Notification Complaint Response Request Referral 
Laguna Canyon Coastal 
Streams 

3   18   66  0 

Aliso Creek 0 0 0 0 
Dana Point Coastal 
Stream 

0 0 4  0 

     
 3  38 41 1 

 
The Laguna Coastal Streams Watershed is the largest in the city with the largest population, 
and continues to have the highest number of reports. Response Requests in the Laguna Coastal 
Streams Watershed stayed constant this reporting year.    
 
Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
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General Categories Materials Involved in Water Pollution Complaints/Incidents 
Inorganic Paint Petroleum 

Products 
Sewage Misc. Unidentified 

Acids Scrapings Auto Fluids Gray 
Water 

Animal 
Waste/Remains 

Liquid 

Bases Residues Degreasers Odor Soap/Detergent Solid 
Chemicals Latex Gasoline  Chemicals Residue 
Metals Oil Based Diesel  Dirt/Silt/Mud Did Not 

Observe 
Process 
Wastewater 

Mixtures Hydraulic Fluid  Dye  

 Wastewater Crude Oil  Ethylene Glycol  
  Jet Fuel  Fire Suppression 

Runoff 
 

  Odor  Food Waste  
  Sheen  Grease  
  Other  Green Waste  
    Odor  
    Pool Water  
    Trash Debris  
    Groundwater  

 
During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary 
Type of Materials Number of Complaints/Incidents  
Hydrocarbons 2 
Inorganic 10 
Metals 0 
Organic Compounds 0 
Discharge Exceptions 0 
Pathogens and Coliforms 0 
Pesticides 0 
Sediments 69                       
Trash & Debris 0 
Miscellaneous 2     
Total Number of Incidents 83            
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The most common pollutant material listed above is sediment, which is associated with a 
variety of activities, particularly landscaping, irrigation and construction.  The City has actively 
targeted educating contractors, gardeners, landscape maintenance companies, and residents 
whose activities are most associated with activities that create sediment discharges. The City 
will continue its public education efforts with the various segments of town to remind those 
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involved to use care when working with sediment sources, as will use enforcement as a tool for 
gaining compliance. 
 
 
 
 Watershed Summary  

Type of Material Involved 
Watershed Inorganic Paint Petroleum 

Product 
Sewage Misc. Unidentified 

Laguna Canyon Coastal 
Streams 

9 1 2 1 57 2 

Aliso Creek 0 0 0 0 2 0 
Dana Point Coastal 
Stream 

1 0 0 0 6 1 

Total Number of 
Incidents 

10 1 2 1 65 3 

 
 
C-10.2.7    Enforcement Summary  
 
The City’s authorized inspectors undertake enforcement activities according to the adopted 
Water Quality Control Ordinance and the countywide accompanying Enforcement Consistency 
Guide (DAMP Section 4.0).  
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s authorized inspectors ensure that violations of a 
similar nature receive the appropriate type of enforcement remedy.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of noncompliance or 
has failed to take good faith actions to eliminate continuing violations or to meet a previously 
imposed compliance schedule. 
 
The City continues placing a strong emphasis on enforcement as an important component of its 
overall water quality program. During the reporting period city inspectors initiated 119 
enforcement actions resulting in 28 administrative fines.  Inspectors also issued verbal warnings 
and door hangers in an effort to educate businesses and citizens about their potential to pollute.  
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Jurisdictional  Summary 

Type of Enforcement Total  

Administrative Enforcement  

• Educational Letters  8 

• Door Hangers (Non-Violations) 13 

• Verbal Warnings 26 
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• Administrative Courtesy Citations 50 

• Administrative Fines 37 

• Cease and Desist Order  0 

Criminal Enforcement  

• Misdemeanor  0                                                

• Infraction  0 

• Issuance of Citation  0 

Total 134 

 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed Educational 
Letters 

Verbal 
Warnings 

Admin. 
Courtesy 
Citations 

 Administrative 
Fines 

Door 
Hangers 

Misdemeanor
, Infraction, 
Citation 

Laguna 
Coastal 
Stream  

8 24 45 33 12  0 

Aliso 
Creek 

0 0 0 0  0  0 

Dana Point 
Coastal 
Stream 

0 2 5 4 1 0 

Total 8 26 50 37  13 0 
 
C-10.2.8    Case Summary  
 
There were no legal cases or criminal prosecution involving water quality violations brought by 
the City. 

C-10.3    Illicit Connections  
 
The City of Laguna Beach did not identify any illicit connections to report for this reporting 
year.  
 
C-10.4    Source Investigations  
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Source identification is part of the response and investigation activities completed to respond to 
report of illicit discharges.  The City is participating in a monitoring program of storm drains 
and creeks in the City. The City did not find any illicit discharges during the reporting period. 
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However, as information becomes available, the City will initiate necessary source 
investigations. 
 
C-10.5  Training and Outreach 
 
The education and training authorized inspectors is key in the successful implementation of the 
program especially since they are in the public eye when conducting extensive investigation 
efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its authorized inspectors informed and trained is 
by having them attend the authorized inspectors Committee.  During the reporting period the 
City’s Authorized inspectors attended committee meetings, but did not participate in training 
this reporting period.  
 
Permittee Sponsored Training - Jurisdictional Summary  

Department Department 
Subcategory 

Training Module 
 

Training 
Dates 

Number of 
Attendees 

County of Orange Sponsored Training Attended by City Personnel 
Environmental 
Programs 
Division 

Module II- Field 
Implementation 

March 30, 2006 1 Water 
Quality 

   1 

 
 

 
 
C-10.5.2     Outreach 
As a part of the response activities, the Authorized inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on sight during 
an inspection or with a follow-up letter after an inspection has been completed. 
 
The City continued its extensive outreach program, which included the distribution of water 
quality literature to responsible parties for illegal discharges, in addition to providing literature 
at public events and facilities.  Public education and outreach will continue as the most 
important factor in changing behavior and eliminating activities that produce polluted urban 
runoff. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes.  The materials that specifically address these issues 
include:  
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 Water Quality for  Business BMP Brochure 
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 Bilingual BMP Brochure 
 Door Hangers-left at homes and businesses where excessive runoff is observed is observed 
 City Water Quality Website 

 
A summary of the City’s outreach efforts is presented below: 
Jurisdictional Summary 

Outreach Material Description Number Distributed 
Door Hangers 13 
Verbal Warnings 26 
Bilingual BMP Brochure 87 
Water Quality for Business BMPs 29 
Total Number Distributed  155 

 
C-10.6    ID/IC Effectiveness and Assessment 
The expectation four years into the permit would be to see a downward trend of enforcement 
actions as the public becomes better educated about the water quality ordinances. However, 
there was a 12% increase in the number of ID/IC enforcement actions and citizen contacts for 
the reporting period. The primary increase was an additional nine (9) administrative and seven 
(7) educational letters. The probable explanation for the increased number of fines was a greater 
commitment by the police department to address runoff activities (see below). In spite of the 
increased enforcement actions, the City believes that prohibited discharges are generally on the 
decline. Inspectors are anecdotally witnessing more merchants and some residents utilizing 
clean and recovery services as a method of cleaning their properties and controlling the source. 
The City will continue monitoring its enforcement activities to determine trends. 
 
Landscaping activities remain the prevalent source of discharges to the storm drain system. 
Landscapers are particularly problematic because the majority come from out of town, and 
operate without purchasing a city business license, which is the City’s central opportunity for 
providing them education. The City counts door hangers it determining its landscaping 
contacts. It should be noted that some irrigation drainage could be considered an exempted 
discharge under the Permit. Nonetheless, the City would like to see a reduction in over-
irrigation.  Landscaping accounted for 43% of enforcement actions and citizen contacts, 
followed by construction (30%). Construction accounted 65% of administrative fines, followed 
with landscaping (19%) and restaurants (11%).  
 
Increased Patrols   
The City of Laguna Beach Police Department has made a commitment to include water quality 
enforcement as part of its community patrolling efforts. The Police Department has historically 
supported the water quality effort by sharing reports and occasionally issuing citations for 
prohibited discharges. The police are now providing a community patrol officer, who along 
with their regular duties will also patrol the community and use their citation authority for 
water quality violations. This extra patrol can be useful for dealing with landscapers and 
construction contractors.  

C-10.7     ID/IC URMP) Modifications 
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There are no ID/IC URMP modifications for this reporting period.  
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C-11.0 WATER QUALITY MONITORING (Urban Runoff Management Program Section 
A-11) 

C-11.1 Introduction   

The City participates in the Orange County Stormwater monitoring program that is conducted 
by the County of Orange, as the Principal Permittee, on behalf of the Permittees.  The 
countywide monitoring program is supported by funds shared proportionally by each of the 
Permittees.  The monitoring program has been developed and is being implemented to comply 
with the Third Term Permit. The Permittees have made significant enhancements to the 
monitoring program to comply with the Third Term Permit requirements.   

The monitoring program consists of two components; receiving water and wet weather 
monitoring and dry weather monitoring.  For each component, receiving waters and storm 
drain runoff is tested to determine the physical, chemical, biological and toxicity characteristics.  
These results are assessed to determine trends in water quality and impacts on aquatic 
resources. This information is utilized to identify pollutants of concern and to develop short and 
long-term management measures to identify pollutants of concern and to reduce these 
pollutants to the maximum extent practicable.  
 
In addition to the County of Orange monitoring program, the Orange County Health Care 
Agency and the South Orange County Wastewater Authority conduct ocean water sampling as 
part of the Assembly Bill (AB) 411 ocean monitoring program. The monitoring program was 
initiated in 1999. The City coordinates this program with these Agencies. Bacteria is the City’s 
primary pollutant of concern due to potential public health impacts and also because the 
coastline of Laguna Beach is 303(d) listed as impaired for bacteria.    

The County of Orange submits the comprehensive monitoring program results and analysis 
with the County of Orange Stormwater Program Annual Unified Report. Below summarizes the 
monitoring program results for the testing locations within the City of Laguna Beach’s 
jurisdiction. 
 
NPDES Receiving Water and Wet Weather Monitoring Program 

Urban Stream Bioassessment  
 
Using three indicators (bioassessment, chemistry, fresh water toxicity), describe impacts on 
stream communities and the relationship of any impacts to runoff, based on comparisons with 
reference locations on a year-to-year time frame. Samples are collected twice annually, in June 
and October, to coincide with the end and start of the rainy season. 
 

• Laguna Canyon Creek at the U-haul self-storage 
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• Aliso Creek at Country Club Dr. 
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Long-Term Mass loading   
 
Using measurements of chemistry, bacterial indicators and marine toxicity, measure loads over 
a time frame of years to decades to compare with past and present levels. Samples are collected 
on three storm events per year. A goal is to capture the first storm event each year.  
 

• Laguna Canyon Channel at Woodland Dr. 
 

Coastal Storm Drain Outfall  
 
Monitoring is conducted at high-priority drain outfalls using a collection of bacterial indicators 
(fecal, total and enterococcus) to track compliance with regulatory standards and impacts to the 
ocean near the storm drain outlet locations. Monitoring is conducted in cooperation with the 
County of Orange Health Care Agency AB 411 ocean water monitoring program. The 
monitoring is conducted at the following sites:   
 

• Heisler Park north end • Lagunita / Blue Lagoon 
• Main Beach • Aliso Creek Mouth 
• Cleo Street • West Street 
• Pearl & Ocean Way  
• Dumond Dr / Victoria Beach  
• Bluebird Canyon  

 
Coastal Receiving Waters  
 
Using an indicator suite of physical, chemical, biological indicators and plume characteristics 
and extent, improve the understanding of the impacts of urban runoff and stormwater on the 
coastal marine environment. Monitoing of the storm drains and coastal waters will be 
conducted twice per year in the summer and winter season. The critical coastal areas monitored 
have been identified by the Orange County Stormwater Program as critical aqualic resources.  
 

• Heisler Park Ecological Reserve- Heisler Park at Diver’s Cove, Cliff Drive/Heisler Park 
south end, Main Beach and South Main Beach 

• Mouth of the Aliso Creek 

NPDES Dry Weather Monitoring Program 

Monitoring random and targeted sites in dry season 
 
Characterize urban runoff within the MS4 system with respect to water quality constituents   
both on a region-wide basis (random) and at specific (targeted) locations. For monitoring results 
that are above established program standards, conduct follow-up source identification and 
elimination activities.  
 

• Random site at Cleo Street storm drain 
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• Targeted site at S. Cliff Drive near Las Brisas. 
 

0035887



SECTION C-11, Water Quality Monitoring 
 
 

 

Ocean Water Monitoring Program (Assembly Bill  411) 
 
In the City of Laguna Beach’s jurisdiction, a total of seventeen (17) ocean locations including 
three (3) creek locations are tested under the AB 411 on a weekly basis. The testing locations are 
in “high ocean use” areas. One ocean and one creek monitoring location is located within the 
private Emerald Bay community. In addition, it is important to note that the County of Orange 
owns and operates many beach areas within the City jurisdiction, mainly in south Laguna 
Beach. When a sample result exceeds AB 411 standards the City or County will post the beach 
area. The City has an established beach posing procedure that is included in Section A-11 of the  
City’s Urban Runoff Management Program document. The City developed the procedure in 
cooperation with the Health Care Agency. Shown below are the sampling locations.  
 
Ocean water monitoring samples are tested for three indicator bacteria: total coliform, fecal 
coliform and enterococci.  Below are the testing locations in Laguna Beach: 
 
• Emerald Bay 
 
• Emerald Bay 

Creek1 

• Hotel Laguna • Aliso Beach  
– north, 
middle and 
south. 

 
• Aliso Creek - 

Mouth 

• Three Arch 
Bay 

• Crescent Bay • Bluebird 
Canyon 

• Camel  Point • Main Beach 

• Treasure 
Island Pier 

• Victoria 
Beach 

• Table Rock • 1000 Steps 

• Laguna 
Creek 

• Blue Lagoon • Laguna Lido • Treasure 
Island Sign 

C-11.2    Water Quality Monitoring Effectiveness and Assessment Summary 
 
NPDES Monitoring Programs 
 
The receiving water and wet weather monitoring programs were initiated in the fall of 2003. 
The dry weather program location monitoring was initiated in May 2003. The County, as the 
Principal Permittee, submits a comprehensive evaluation of the monitoring program results to 
the Regional Board as part Orange County Stormwater Program annual report. The County and 
Permittees have evaluated the data collected for FY 04-05, the second year results. The results 
for locations in the City of Laguna Beach are summarized below.  
 
Urban Stream Bioassessment 
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The Laguna and Aliso creeks have graded a poor rating under the U.S Fish & Wildlife Index of 
Biotic Integrity for biodiversity of the stream aquatic community.  In general, the ranking 
reflects the degree of habitat modification due to watershed urbanization. The State Water 
Resources Control Board has added 1.6 miles of Laguna Creek for sediment toxicity from an 
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unknown source with a proposed TMDL completion in 2019. Additionally, the state board 
included 19 miles applied to the Aliso Creek mainstream and all its major tributaries (Sulphur  
Creek, Wood Canyon, Aliso Hills Canyon, Dairy Fork , and English Canyon) for both 
phosphorus and toxicity from unknown source.    
 
The City this reporting period completed its Laguna Canyon Creek restoration plan, and is now 
operating in a maintenance phase. The restoration project, funded with a small grant project 
and the City’s general fund included removal of non-native spacies and planting with native 
trees, shrubs and vegetation.  The project also included a public outreach component, utilizing 
50 community and college volunteers to perform the plantings.  
 
The City also participated in the successful regional lobbying effort to restore Aliso Creek by 
securing a $4.6 million Proposition 50 grant.   The grant will be applied as a matching portion 
for the proposed, $45 million multi-agency Stabilization, Utility Protection and Environmental 
Restoration (SUPER) project.  
 
Long-Term Mass Loading 
 
The Laguna Canyon Channel at the Woodland Dive sample location is a concerete lined flood 
control channel. The flood control channel starts approximately one and one-half miles 
upstream from the sample location. From the sample location the channel continues for about 
one mile before discharging to the Pacific Ocean at the City’s Main Beach.  
 
From 1995 to 2001 South Orange County Channel screening was conducted for 18 channel 
locations during the wet and dry season. The objective was to determine “warm spots” to focus 
future monitoring and management measure development.   Based on the screening sample 
results, the Laguna Channel was not determined to be a priority “warm spot.”   
 
Construction is current underway for three diversion units at locations that contribute urban 
runoff to the Laguna Channel, Main Beach and the Heisler Park Ecological Reserve.  These 
systems will help protect these areas by diverting non-storm runoff throughout the year, and 
filter out gross pollutants from storm water when it rains. As part of the Clean Beach Initiative 
grant, the City has developed a pre and post-construction monitoring program, which includes 
flow and bacteria sampling to determine the effectiveness of the diversion systems. It is 
anticipated that results the monitoring program will be available in the 2006-07 report.  
 
Other city activities during the reporting period affecting Laguna Channel runoff included one 
industrial inspection and two commercial parking and storage facility inspections adjacent to 
the channel. In all three cases, the facility operators/business owners were directed to maintain 
Best Management Practices to prevent polluted runoff to the channel.  
 
Coastal Storm Drain Outfalls 
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The City’s monitored storm drain outlets showing low to moderate levels of bacteria.  The levels 
are normally higher in the winter than the summer months.  Exceedances are predominately for 
enterococcus bacteria, and on average last between one and two days.  There are no areas where 
persistent exceedances occur.  It is important to note that many ocean water exceedances occur 
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when a storm drain is not flowing to ocean. In these cases, it appears the cause may be natural 
background bacteria from birds, marine mammals or sediment latient bacteria.  
 
The outlets at Bluebird Canyon Dr, and Dumond Dr/Victoria Beach and Main Beach tend to 
show higher levels of bacteria relative to the other sample locations. The results indicate that the 
ocean water quality upstream and downstream of the outlets is not being negatively impacted.  
This may be due to three factors.  First, most of the outlet locations are diverted.  Second, when 
they are not diverted the runoff collects by the outlet and seeps into the sand and does not reach 
the ocean.  Third, when runoff does reach the ocean it is most likely raining and the runoff is 
diluted and mixed with ocean water. The City has diversion systems at six of the nine 
monitoring locations. All three of the locations that are showing higher bacterial levels have 
diversion systems in place. 
 
The data also shows that the Aliso Creek mouth sample location is one of the worst performing. 
The Aliso Creek issues are believed to be from upstream sources since the City contributes little 
urbanized runoff directly to the creek. 
 
The City has been awarded a State Water Resources Control Board “Clean Beaches 
Initiative”grant to design and construct six more diversion systems at high priority locations in 
the City. The project includes four systems along the coastline to protect popular surfing and 
hotel beach areas.  These systems will help protect these areas by diverting non-storm runoff 
throughout the year, and filter out gross pollutants from storm water when it rains. As part of 
the grant, the City has developed a pre- and post-construction monitoring program, which 
includes flow and bacteria sampling to determine the effectiveness of the diversion systems.  
The four new systems began construction in the summer of 2006. These results will be reported 
in the FY 06-07 annual report.  
 
Coastal Receiving Waters 
 
The four coastal drains that discharge to the Heisler Park Ecological reserve are showing low to 
moderate toxicity levels to marine organisms. The toxicity is believed to be from dissolved 
metals such as copper and zinc.  In order to identify the specific pollutant(s), a costly Toxicity 
Identification Evaluation needs to be completed. The City may complete this testing in the 
future. As discussed above, there was no plume monitoing completed during the reporting 
period. Please refer to the County of Orange Stormwater Program unified report for the 
discussion of the Aliso Creek results.   
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The City has two existing diversion systems within the Heisler Park Ecological Reserve 
drainage area. The City has been awarded a State Water Resources Control Board “Clean 
Beaches Initiative”grant to design and construct six more diversion systems at high priority 
locations in the City. The project includes two diversion systems to protect the Heisler Park 
Ecological Reserve.   These systems will help protect these areas by diverting non-storm runoff 
throughout the year, and filter out gross pollutants from storm water when it rains. As part of 
the grant, the City has developed a pre and post-construction monitoring program, which 
includes flow and bacteria sampling to determine the effectiveness of the diversion systems.  
The two new systems are scheduled to be constructed in the summer of 2006. These results will 
be reported in the FY 06-07 annual report. 
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The City worked with other agencies in south Orange County to complete a south Orange 
County Integrated Regional Water Management Plan.  The objective of the Plan is to better 
coordinate water supply, water quality and improvement project planning and to seek grant 
funding for the highest priority projects throughout south Orange County.  The City submitted 
eight projects for consideration.  The City’s two priority projects are focused a protecting the 
City’s Heisler Park Ecological Reserve.  The State Water Resource Control Board has designated 
the reserve as an Area of Special Biological Significance (ASBS).   
 
The first project is a Proposition 50 Planning grant in partnership with the City of Newport 
Beach to complete a ‘Central Coastal Orange County ASBS Management Plan”.  The project will 
assess the three Orange County ASBS watershed areas to identify the most effective 
management measures to help protect the marine environment.  The second project is a City 
Proposition 50 Implementation grant project to complete improvements to the adjacent Heisler 
Park, which include storm drain system, landscape areas, public restrooms and bluff 
stabilization. The City was in the process of completing the park Master Plan.   
 
Dry Weather Random and Target Monitoring  
 
The City’s random location at Cleo Street has a diversion system. The data has been evaluated 
and control charts developed to assess water quality. The control charts indicate that runoff at 
this location is below the upper tolerance interval for most constituents tested for. None of the 
control charts indicate significant pollutant concentrations that require immediate source 
identification and elimination activities. In fact, the results are lower relative to most of the 
other monitoring locations outside the City.  
 
The City’s targeted location is located on Cliff Drive/Heisler Park south end within the Heisler 
Park Ecological Reserve drainage area. None of the control charts indicate significant pollutant 
concentrations that require immediate source identification and elimination activities. .  
 
Ocean Water Monitoring Program 

In 1998, the State Water Resources Control Board (State Board) determined that 14 locations 
along the City’s coastline were above applicable ocean bacteria water quality standards.  The 
State Board took action and placed these locations on the State impaired waters list.  To 
determine if progress has been made toward achieving bacteria water quality standards, the 
City completed a comprehensive data evaluation for 14 ocean monitoring locations collected 
over the last six years (1999 to 2004) by the Orange County Health Care Agency.  In most cases, 
this represents about 2,000 ocean bacteria test results for each location.   
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The results of the evaluation demonstrated that 12 out of the City’s 14 coastline locations should 
be removed from the State impaired waters list.  The two that do not meet the removal criteria 
are near the mouth of Aliso Creek.  The City has been working with the Regional and State 
Boards for consideration of the report results as part of the San Diego Region beaches and 
creeks bacteria TMDL project and 2005 State 303(d) impaired waters list update.  The San Diego 
Board, in comments made to the State Board in 2006, supported de-listing the 12 locations for 
dry weather conditions.  However, the State Board was unable to prepare the necessary review 
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documents in time for completion of the 2006 section 303(d) list, and therefore will delay de-
listing until the next listing cycle. 
 

C-11.3   Water Quality Monitoring Urban Runoff Management Program Modifications 
 
The City’s URMP will be modified as described above to address monitoing program results, 
capital and grant projects.  
 
C-11.4   Regional Board Requested Urban Runoff Management Program Revisions 
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The Regional Board requested no further changes during the reporting period. 
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C-12.0 WATERSHED MANAGEMENT (Urban Runoff Management Program Section A-
12) 

C-12.1 Introduction   
 
The City of Laguna Beach is located within three watersheds in the San Diego Region: the 
Laguna Coastal Streams, Dana Point Coastal Streams and Aliso Creek. These watersheds are 
identified in the NPDES permit.  Descriptions of the watersheds within the City’s jurisdiction 
may be found in the watershed section of the City’s the Urban Runoff Management Program 
(URMP) document. In order to comply with the NPDES permit, all watershed permittees are 
required to develop Watershed Urban Runoff Management Plans (WURMPs).  The WURMPs 
provide a useful characterization of each watershed and provide the basis to collaboratively 
identify and address water quality problems.  
 
The Aliso Creek WURMP was developed by the watershed permittees with the goal of 
incorporating the requirements of the March 2001 Regional Board bacteria directive, including 
the monitoring program, into the WURMPs. The City and other permittee have been working 
with the Regional Board to make this change.  
 
As part of the WURMP effort, the City has been participating with other Aliso Creek watershed 
permittees to address sources of bacteria in the watershed. This effort was initiated in 2001 in 
response to the San Diego Regional Board March 2001 Directive.  Currently, Aliso Creek 
watershed effectiveness and assessment information is described in the Aliso Creek quarterly 
reports submitted to the San Diego Regional Board the County of Orange as the Principal 
Permittee.  
 
C-12.2    Watershed Effectiveness and Assessment Summary 
 
The City participated in meetings for each of the three watersheds. This report represents the 
third year of program implementation.  During the first year the groups concentrated on 
development of the watershed plans and information exchange and program organization.  
During the second year the watershed groups started developing and implementing plans and 
projects to address priority watershed issues.  
 
During the reporting period, the watershed group developed the following action plans: 

• Enhance public participation in watershed issues 
• Educate the public regarding priority watershed issues 
• Establish city water quality committees/public outreach programs 
• Disseminate water quality information to businesses and residents action plans  
• Evaluate water quality data to identify new constituents of concern 
• Identify opportunities to implement controls addressing the priority water quality issues 

of concerns on a watershed cooperative basis 
 

City of Laguna Beach C-12-1 November 15, 2006 
   

The WURMP progress is reported by the County or Orange, as the principal Permittee, in the 
unified WURMP annul report. The City chairs the Laguna Coastal Streams watershed group.  
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C-12.3   Watershed Chapter Urban Runoff Management Program Modifications 
During the reporting period, the City will work with the County and other permittes to 
implement the WURMPs.  
 
C-12.4    Regional Board Requested Urban Runoff Management Program Revisions 
 

City of Laguna Beach C-12-2 November 15, 2006 
   

The requested changes to the WURMPs will be reported through the County as part of the 
unified WURMP report submitted to the Regional Board.   
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C-11.0 WATER QUALITY MONITORING (Urban Runoff Management Program Section 
A-11) 

C-11.1 Introduction   

The City participates in the Orange County Stormwater monitoring program that is conducted 
by the County of Orange, as the Principal Permittee, on behalf of the Permittees.  The 
countywide monitoring program is supported by funds shared proportionally by each of the 
Permittees.  The monitoring program has been developed and is being implemented to comply 
with the Third Term Permit. The Permittees have made significant enhancements to the 
monitoring program to comply with the Third Term Permit requirements.   

The monitoring program consists of two components; receiving water and wet weather 
monitoring and dry weather monitoring.  For each component, receiving waters and storm 
drain runoff is tested to determine the physical, chemical, biological and toxicity characteristics.  
These results are assessed to determine trends in water quality and impacts on aquatic 
resources. This information is utilized to identify pollutants of concern and to develop short and 
long-term management measures to identify pollutants of concern and to reduce these 
pollutants to the maximum extent practicable.  
 
In addition to the County of Orange monitoring program, the Orange County Health Care 
Agency and the South Orange County Wastewater Authority conduct ocean water sampling as 
part of the Assembly Bill (AB) 411 ocean monitoring program. The monitoring program was 
initiated in 1999. The City coordinates this program with these Agencies. Bacteria is the City’s 
primary pollutant of concern due to potential public health impacts and also because the 
coastline of Laguna Beach is 303(d) listed as impaired for bacteria.    

The County of Orange submits the comprehensive monitoring program results and analysis 
with the County of Orange Stormwater Program Annual Unified Report. Below summarizes the 
monitoring program results for the testing locations within the City of Laguna Beach’s 
jurisdiction. 
 
NPDES Receiving Water and Wet Weather Monitoring Program 

Urban Stream Bioassessment  
 
Using three indicators (bioassessment, chemistry, fresh water toxicity), describe impacts on 
stream communities and the relationship of any impacts to runoff, based on comparisons with 
reference locations on a year-to-year time frame. Samples are collected twice annually, in June 
and October, to coincide with the end and start of the rainy season. 
 

• Laguna Canyon Creek at the U-haul self-storage 
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• Aliso Creek at Country Club Dr. 
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Long-Term Mass loading   
 
Using measurements of chemistry, bacterial indicators and marine toxicity, measure loads over 
a time frame of years to decades to compare with past and present levels. Samples are collected 
on three storm events per year. A goal is to capture the first storm event each year.  
 

• Laguna Canyon Channel at Woodland Dr. 
 

Coastal Storm Drain Outfall  
 
Monitoring is conducted at high-priority drain outfalls using a collection of bacterial indicators 
(fecal, total and enterococcus) to track compliance with regulatory standards and impacts to the 
ocean near the storm drain outlet locations. Monitoring is conducted in cooperation with the 
County of Orange Health Care Agency AB 411 ocean water monitoring program. The 
monitoring is conducted at the following sites:   
 

• Heisler Park north end • Lagunita / Blue Lagoon 
• Main Beach • Aliso Creek Mouth 
• Cleo Street • West Street 
• Pearl & Ocean Way  
• Dumond Dr / Victoria Beach  
• Bluebird Canyon  

 
Coastal Receiving Waters  
 
Using an indicator suite of physical, chemical, biological indicators and plume characteristics 
and extent, improve the understanding of the impacts of urban runoff and stormwater on the 
coastal marine environment. Monitoing of the storm drains and coastal waters will be 
conducted twice per year in the summer and winter season. The critical coastal areas monitored 
have been identified by the Orange County Stormwater Program as critical aqualic resources.  
 

• Heisler Park Ecological Reserve- Heisler Park at Diver’s Cove, Cliff Drive/Heisler Park 
south end, Main Beach and South Main Beach 

• Mouth of the Aliso Creek 

NPDES Dry Weather Monitoring Program 

Monitoring random and targeted sites in dry season 
 
Characterize urban runoff within the MS4 system with respect to water quality constituents   
both on a region-wide basis (random) and at specific (targeted) locations. For monitoring results 
that are above established program standards, conduct follow-up source identification and 
elimination activities.  
 

• Random site at Cleo Street storm drain 
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• Targeted site at S. Cliff Drive near Las Brisas. 
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Ocean Water Monitoring Program (Assembly Bill  411) 
 
In the City of Laguna Beach’s jurisdiction, a total of seventeen (17) ocean locations including 
three (3) creek locations are tested under the AB 411 on a weekly basis. The testing locations are 
in “high ocean use” areas. One ocean and one creek monitoring location are located within the 
private Emerald Bay community. In addition, it is important to note that the County of Orange 
owns and operates many beach areas within the City jurisdiction, mainly in south Laguna 
Beach. When a sample result exceeds AB 411 standards the City or County will post the beach 
area. The City has an established beach posing procedure that is included in Section A-11 of the  
City’s Urban Runoff Management Program document. The City developed the procedure in 
cooperation with the Health Care Agency. Shown below are the sampling locations.  
 
Ocean water monitoring samples are tested for three indicator bacteria: total coliform, fecal 
coliform and enterococci.  Below are the testing locations in Laguna Beach: 
 
• Emerald Bay 
 
• Emerald Bay 

Creek1 

• Hotel Laguna • Aliso Beach  
– north, 
middle and 
south. 

 
• Aliso Creek - 

Mouth 

• Three Arch 
Bay 

• Crescent Bay • Bluebird 
Canyon 

• Camel  Point • Main Beach 

• Treasure 
Island Pier 

• Victoria 
Beach 

• Table Rock • 1000 Steps 

• Laguna 
Creek 

• Blue Lagoon • Laguna Lido • Treasure 
Island Sign 

C-11.2    Water Quality Monitoring Effectiveness and Assessment Summary 
 
NPDES Monitoring Programs 
 
The receiving water and wet weather monitoring programs were initiated in the fall of 2003. 
The dry weather program location monitoring was initiated in May 2003. The County, as the 
Principal Permittee, submits a comprehensive evaluation of the monitoring program results to 
the Regional Board as part Orange County Stormwater Program annual report. The County and 
Permittees have evaluated the data collected for FY 04-05, the second year results. The results 
for locations in the City of Laguna Beach are summarized below.  
 
Urban Stream Bioassessment 
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The Laguna and Aliso creeks have graded a poor rating under the U.S Fish & Wildlife Index of 
Biotic Integrity for biodiversity of the stream aquatic community.  In general, the ranking 
reflects the degree of habitat modification due to watershed urbanization. The State Water 
Resources Control Board has added 1.6 miles of Laguna Creek for sediment toxicity from an 
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unknown source with a proposed TMDL completion in 2019. Additionally, the state board 
included 19 miles applied to the Aliso Creek mainstream and all its major tributaries (Sulphur  
Creek, Wood Canyon, Aliso Hills Canyon, Dairy Fork , and English Canyon) for both 
phosphorus and toxicity from unknown source.    
 
The City this reporting period completed its Laguna Canyon Creek restoration plan, and is now 
operating in a maintenance phase. The restoration project, funded with a small grant project 
and the City’s general fund included removal of non-native spacies and planting with native 
trees, shrubs and vegetation.  The project also included a public outreach component, utilizing 
50 community and college volunteers to perform the plantings.  
 
The City also participated in the successful regional lobbying effort to restore Aliso Creek by 
securing a $4.6 million Proposition 50 grant.   The grant will be applied as a matching portion 
for the proposed, $45 million multi-agency Stabilization, Utility Protection and Environmental 
Restoration (SUPER) project.  
 
Long-Term Mass Loading 
 
The Laguna Canyon Channel at the Woodland Dive sample location is a concerete lined flood 
control channel. The flood control channel starts approximately one and one-half miles 
upstream from the sample location. From the sample location the channel continues for about 
one mile before discharging to the Pacific Ocean at the City’s Main Beach.  
 
From 1995 to 2001 South Orange County Channel screening was conducted for 18 channel 
locations during the wet and dry season. The objective was to determine “warm spots” to focus 
future monitoring and management measure development.   Based on the screening sample 
results, the Laguna Channel was not determined to be a priority “warm spot.”   
 
Construction is current underway for three diversion units at locations that contribute urban 
runoff to the Laguna Channel, Main Beach and the Heisler Park Ecological Reserve.  These 
systems will help protect these areas by diverting non-storm runoff throughout the year, and 
filter out gross pollutants from storm water when it rains. As part of the Clean Beach Initiative 
grant, the City has developed a pre and post-construction monitoring program, which includes 
flow and bacteria sampling to determine the effectiveness of the diversion systems. It is 
anticipated that results the monitoring program will be available in the 2006-07 report.  
 
Other city activities during the reporting period affecting Laguna Channel runoff included one 
industrial inspection and two commercial parking and storage facility inspections adjacent to 
the channel. In all three cases, the facility operators/business owners were directed to maintain 
Best Management Practices to prevent polluted runoff to the channel.  
 
Coastal Storm Drain Outfalls 
 

City of Laguna Beach                                       C-11-4   November 15, 2006 
  

The City’s monitored storm drain outlets showing low to moderate levels of bacteria.  The levels 
are normally higher in the winter than the summer months.  Exceedances are predominately for 
enterococcus bacteria, and on average last between one and two days.  There are no areas where 
persistent exceedances occur.  It is important to note that many ocean water exceedances occur 
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when a storm drain is not flowing to ocean. In these cases, it appears the cause may be natural 
background bacteria from birds, marine mammals or sediment latient bacteria.  
 
The outlets at Bluebird Canyon Dr, and Dumond Dr/Victoria Beach and Main Beach tend to 
show higher levels of bacteria relative to the other sample locations. The results indicate that the 
ocean water quality upstream and downstream of the outlets is not being negatively impacted.  
This may be due to three factors.  First, most of the outlet locations are diverted.  Second, when 
they are not diverted the runoff collects by the outlet and seeps into the sand and does not reach 
the ocean.  Third, when runoff does reach the ocean it is most likely raining and the runoff is 
diluted and mixed with ocean water. The City has diversion systems at six of the nine 
monitoring locations. All three of the locations that are showing higher bacterial levels have 
diversion systems in place. 
 
The data also shows that the Aliso Creek mouth sample location is one of the worst performing. 
The Aliso Creek issues are believed to be from upstream sources since the City contributes little 
urbanized runoff directly to the creek. 
 
The City has been awarded a State Water Resources Control Board “Clean Beaches 
Initiative”grant to design and construct six more diversion systems at high priority locations in 
the City. The project includes four systems along the coastline to protect popular surfing and 
hotel beach areas.  These systems will help protect these areas by diverting non-storm runoff 
throughout the year, and filter out gross pollutants from storm water when it rains. As part of 
the grant, the City has developed a pre- and post-construction monitoring program, which 
includes flow and bacteria sampling to determine the effectiveness of the diversion systems.  
The four new systems began construction in the summer of 2006. These results will be reported 
in the FY 06-07 annual report.  
 
Coastal Receiving Waters 
 
The four coastal drains that discharge to the Heisler Park Ecological reserve are showing low to 
moderate toxicity levels to marine organisms. The toxicity is believed to be from dissolved 
metals such as copper and zinc.  In order to identify the specific pollutant(s), a costly Toxicity 
Identification Evaluation needs to be completed. The City may complete this testing in the 
future. As discussed above, there was no plume monitoing completed during the reporting 
period. Please refer to the County of Orange Stormwater Program unified report for the 
discussion of the Aliso Creek results.   
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The City has two existing diversion systems within the Heisler Park Ecological Reserve 
drainage area. The City has been awarded a State Water Resources Control Board “Clean 
Beaches Initiative”grant to design and construct six more diversion systems at high priority 
locations in the City. The project includes two diversion systems to protect the Heisler Park 
Ecological Reserve.   These systems will help protect these areas by diverting non-storm runoff 
throughout the year, and filter out gross pollutants from storm water when it rains. As part of 
the grant, the City has developed a pre and post-construction monitoring program, which 
includes flow and bacteria sampling to determine the effectiveness of the diversion systems.  
The two new systems are scheduled to be constructed in the summer of 2006. These results will 
be reported in the FY 06-07 annual report. 
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The City worked with other agencies in south Orange County to complete a south Orange 
County Integrated Regional Water Management Plan.  The objective of the Plan is to better 
coordinate water supply, water quality and improvement project planning and to seek grant 
funding for the highest priority projects throughout south Orange County.  The City submitted 
eight projects for consideration.  The City’s two priority projects are focused a protecting the 
City’s Heisler Park Ecological Reserve.  The State Water Resource Control Board has designated 
the reserve as an Area of Special Biological Significance (ASBS).   
 
The first project is a Proposition 50 Planning grant in partnership with the City of Newport 
Beach to complete a ‘Central Coastal Orange County ASBS Management Plan”.  The project will 
assess the three Orange County ASBS watershed areas to identify the most effective 
management measures to help protect the marine environment.  The second project is a City 
Proposition 50 Implementation grant project to complete improvements to the adjacent Heisler 
Park, which include storm drain system, landscape areas, public restrooms and bluff 
stabilization. The City was in the process of completing the park Master Plan.   
 
Dry Weather Random and Target Monitoring  
 
The City’s random location at Cleo Street has a diversion system. The data has been evaluated 
and control charts developed to assess water quality. The control charts indicate that runoff at 
this location is below the upper tolerance interval for most constituents tested for. None of the 
control charts indicate significant pollutant concentrations that require immediate source 
identification and elimination activities. In fact, the results are lower relative to most of the 
other monitoring locations outside the City.  
 
The City’s targeted location is located on Cliff Drive/Heisler Park south end within the Heisler 
Park Ecological Reserve drainage area. None of the control charts indicate significant pollutant 
concentrations that require immediate source identification and elimination activities. .  
 
Ocean Water Monitoring Program 

In 1998, the State Water Resources Control Board (State Board) determined that 14 locations 
along the City’s coastline were above applicable ocean bacteria water quality standards.  The 
State Board took action and placed these locations on the State impaired waters list.  To 
determine if progress has been made toward achieving bacteria water quality standards, the 
City completed a comprehensive data evaluation for 14 ocean monitoring locations collected 
over the last six years (1999 to 2004) by the Orange County Health Care Agency.  In most cases, 
this represents about 2,000 ocean bacteria test results for each location.   
 
The results of the evaluation demonstrated that 12 out of the City’s 14 coastline locations should 
be removed from the State impaired waters list.  The two that do not meet the removal criteria 
are near the mouth of Aliso Creek.  The City has been working with the Regional and State 
Boards for consideration of the report results as part of the San Diego Region beaches and 
creeks bacteria TMDL project and 2005 State 303(d) impaired waters list update.  
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The San Diego Board in its comments to the state board this year supported de-listing the 12 
locations for dry weather conditions. State Board staff was unable to review the City’s de-listing 
request during the reporting period. 
 

C-11.3   Water Quality Monitoring Urban Runoff Management Program Modifications 
 
The City’s URMP will be modified as described above to address monitoing program results, 
capital and grant projects.  
 
C-11.4   Regional Board Requested Urban Runoff Management Program Revisions 
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The Regional Board requested no further changes during the reporting period. 
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EXECUTIVE SUMMARY 
PROGRAM EFFECTIVENESS ASSESSMENT 
CITY OF LAGUNA NIGUEL 
November 15, 2006 
 
The purpose of this document is to present the City of Laguna Niguel's Annual Status 
Report information, as required by Regional Water Quality Control Board (RWQCB) 
Third Term Permit Requirements (San Diego RWQCB Order NR9-2002-001).  The 
Annual Status Report is a documentation of compliance with the Order, and a review of 
the current status and anticipated evolution of program implementation.  The reporting 
period is July 1, 2005 to June 30, 2006. 
 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
 
The following paragraphs summarize progress, activities and focus for the current 
reporting year, organized according to the Sections in the Local Implementation Plan 
(LIP).   The rationale for determining priorities, and assessments of relevant program 
elements that addressed the priorities, are also summarized.  
 
PROGRAM MANAGEMENT (Section 2):  The ongoing priority of the Program 
Management element is to assure sufficient staffing and funding are provided for 
program implementation.  During this reporting year, data presentation was re-organized  
to achieve a more comprehensive and explicit cross-correlation between the standard 
expenditure-reporting template tables and the City’s line item budget tables to reduce 
year-to-year inconsistencies; and to better represent the full range of staff time dedicated 
to the program.  Consequently, the overall Operations and Maintenance program budget 
for FY05-06 is shown as increasing by 17% compared to the prior year.  Next year’s 
budget is expected to provide sufficient funding for ongoing O&M program 
enhancements, particularly focusing on load reduction efforts.  The Capital Improvement 
budget for water-quality-related projects was substantially augmented during the 
reporting year to complete or progress on several large construction projects to improve 
habitat and/or reduce loads, so less capital project funding is expected to be needed for 
the upcoming year.  No LIP changes are being incorporated for the Section 2 standard 
program this year.    
 
PLAN DEVELOPMENT (Section 3):  The purpose of the Plan Development element is 
to promote the ongoing evolution of the program by synthesizing local and regional data 
findings with policy/program adjustments. During this reporting year, the first analyses 
useful for local program-development purposes became available from the County’s 
multiyear data sets for the Urban Streams Bioassessment, Coastal Stormdrain Outfall, 
and Ambient Coastal Receiving Water Monitoring Programs.  The Aliso 13225 Directive 
Monitoring Program was revised to focus on long-term bacteria-reduction effectiveness 
assessment at a single large drainage in the City.   Data collection was ongoing for the 
City’s active stream restoration and pollution prevention/structural BMP grant projects.  
New Urban Stormwater grant funding was identified for ongoing load-reduction and 
effectiveness assessment efforts.   Specific priorities for the upcoming year include 
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completing construction and data evaluation under ongoing stream restoration and 
pollution-prevention projects, initiating pre-construction data collection for the new 
grant, and better optimizing street sweeping as a multipurpose BMP.   The main LIP 
changes to Section 3 for this year are to incorporate CASQA’s “Outcome Levels” as an 
assessment tool; and to reflect the modifications to the Aliso 13325 Directive Monitoring 
Program.   
 
LEGAL AUTHORITY (Section 4):  The purpose of the Legal Authority element is to 
assure that the City has adequate authority to implement and enforce its programs.  
During the reporting year, the City enacted a new ordinance establishing enhanced 
citation authority for City Code Enforcement inspectors, as an additional tool to promote 
compliance.  For the upcoming year, priority will be given to gaining authorization for 
the enforcement of parking prohibitions during street sweeping.   
 
MUNICIPAL ACTIVITIES (Section 5): The purpose of the Municipal Activities 
element is to track inventory and inspection activities to identify program enhancement 
needs and progress.  During the reporting year, the completed Upper Sulphur Creek 
Restoration project area was added to the City’s inventory.  The quantity, types, and 
potential replacements for City Park trash receptacles without covers were investigated.     
Debris gates were retrofitted onto selected catch basins throughout the City, with 
additional retrofits planned for the upcoming year.  Encroachment permit inspections and 
BMP deficiencies began to be tracked via permit-fee deposit forfeitures.  The key 
priorities for the Municipal program for the upcoming year will be continuing to 
implement trash receptacle covers and debris gates, and optimizing the street sweeping 
program to enhance removal of automotive-derived pollutant constituents.   
 
PUBLIC EDUCATION  (Section 6):   The purpose of the Public Education element is to 
track local educational efforts for each of the main target audiences.  An estimated 
300,000 educational "impressions" were achieved by the City's efforts during this 
reporting year, with LIP commitments generally being met.    No LIP changes are being 
incorporated in the Section 6 standard program this year.  Priorities for the upcoming 
year include developing targeted outreach mechanisms for single-family residential 
neighborhoods, multifamily areas and Homeowners Associations to encourage pollution 
prevention programs, especially focused on irrigation runoff.   
 
NEW DEVELOPMENT (Section 7):  The purpose of the New Development element is 
to track planning-level activity promoting water quality compliance and improvement.  
During the reporting year, three projects requiring a WQMP began the entitlement 
process.  The City also initiated a post-construction verification inspection for BMP 
maintenance for projects subject to WQMPs.  No LIP changes are being incorporated in 
the Section 7 standard program this year.  For the upcoming year, priority will be given to 
developing a tracking mechanism of BMPs required for WQMP projects subject to 
SUSMP requirements.  
 
CONSTRUCTION  (Section 8):  The purpose of the Construction element is to track 
construction-period compliance activity and program improvement.  Over 1,200 
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permitted construction sites were documented.  Almost 3,000 inspections occurred on 
private properties during the reporting year, resulting in 29 corrections, mostly for 
deficient sediment control or sweeping BMPs.  No LIP changes are being incorporated 
for Section 8 standard LIP program at this time.   
 
EXISTING DEVELOPMENT (Section 9):  The purpose of the Existing Development 
element is to promote water quality BMP implementation at existing land use sites.  470 
inspections of commercial sites were documented during the reporting year, resulting in 
21 corrections.  Corrections focused on waste storage deficiencies at food-serving 
businesses, where priority will be given next year to stepping up enforcement.  Also 
during the reporting year, a rebate program to encourage retrofit of structural landscaping 
BMPs achieved participation by 5 HOAs and 11 homeowners within the City.    Priority 
for next year will be given to implementing the first phase of a more targeted rebate 
program under the new regional SEEP grant.  No LIP changes are being incorporated into 
Section 9 this year.    
 
ILLEGAL DISCHARGE/ILLICIT CONNECTION (Section 10):  The purpose of the 
Illegal Discharge element is to track and respond to water quality complaints and spills.  
During the reporting year, 83 notifications were logged and an additional 18 investigative 
responses were conducted.  Three hydrocarbon spills were self-reported and cleaned up 
by the City’s solid waste hauler.  Real-time incident notifications were received from the 
Dry Weather Monitoring Program field crew at two sites, with mixed investigative 
results.  A key finding was the identification of reclaimed water irrigation runoff as a 
probable source of contaminants.  A new ordinance enhancing citation authority was 
approved during the reporting year, so a set of standard enforcement forms was 
developed and is being added to Section 10 of the LIP this year.  Priorities for the 
upcoming year will be to train inspectors in proper application of their new citation 
authority, and to develop enforcement or other strategies to target discharges of reclaimed 
water.  
 
WATER QUALITY MONITORING (Section 11):  The purpose of the Water Quality 
Monitoring element is to track regional research findings and to provide local monitoring 
to identify sources of impairment and evaluate BMP effectiveness.  During the reporting 
year, the findings of the regional Bioassessment program correlated with City-conducted 
results indicating that physical habitat conditions affect IBI scores more clearly than 
water quality conditions.   11 storm drain outfalls in Laguna Niguel were monitored 
under the County-conducted Dry Weather Monitoring Program during the reporting year.  
Based on repeated exceedances of the regional 90th percentile identified in the compiled 
DWMP data, the City continued or initiated source identification efforts for 6 outfalls for 
7 different pollutant constituents. 4 of the 7 constituents are likely associated with 
reclaimed water and 3 may be automotive byproducts.  BMP effectiveness investigations 
included post-construction monitoring initiated at the Upper Sulphur Creek Restoration 
Area site; pre- construction-monitoring at the Narco Channel/J04@J03 restoration site; 
and pre-construction monitoring at catch basins retrofitted with debris gates. Preliminary 
post-construction findings indicate the debris-gate BMP is significantly effective for both 
particulate and larger debris.  Priorities for the upcoming year will include continuing the 
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follow-up investigations of the DWMP  data, and completing the evaluations of the 
stream restoration and debris gate BMPs.    
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DAMP APPENDIX C 
PROGRAM EFFECTIVENESS ASSESSMENT 
 
The Program Effectiveness Assessment (PEA) assists the Permittees in making an organized 
evaluation the effectiveness of their respective Local Implementation Plans, as well as the Principal 
Permittee in evaluating the overall effectiveness of the Drainage Area Management Plan (DAMP).  
The assessments are intended to identify any program modifications that may be necessary. 
 
The PEA (DAMP Appendix C) is filled out and submitted each year to the Regional Board by the 
cities, through the Principal Permittee, as city specific reports.  The County, as the Principal 
Permittee compiles and analyzes select portions of the city-specific reports on a watershed and/or 
countywide basis and reports those findings to the Regional Board as a part of an overall assessment 
that will accompany the individual annual submittals. 
 
C-1.0 Introduction  
 
C-1.1 Introduction   
 
The objectives of the PEA are to: 
 
Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports;  
 
Provide for annual data analyses by which the City and the Principal Permittee can, on a 
jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  These 
analyses will allow for the comparison of subsequent evaluations as well as the identification of data 
gaps and/or trends;  
 
Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 
watershed and/or countywide level to each of the program components and used as an effective 
management tool in determining where modifications within the DAMP and/or LIP may be 
necessary; and 
 
Provide a mechanism for the City to identify and report modifications that have or will be made to 
their LIP.   
 
C-1.2 Background (LIP Section A-1.0) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act (CWA), 
established the National Pollutant Discharge Elimination System (NPDES) permitting program.  As 
a result of court decisions and the overriding need to clarify the stormwater permitting requirements, 
the CWA required the Environmental Protection Agency (EPA) to issue regulations to be effective 
by 1983 that included stormwater runoff from rainfall.  Congress passed a Clean Water Act 
Amendment in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES 
Program.  EPA issued subsequent regulations on November 16, 1990.   
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In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of Orange 
County (all three collectively referred to as Permittees) have obtained, renewed and complied with 
the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional Water 
Quality Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards):      
 

Permit 
Term 

Santa Ana Regional Board San Diego Regional Board 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 
8000180   

July 1990 90-38 CA 
0108740  

July 1990 

Second  
(1996-
2002) 

96-31 CAS618030  March 
1996 

96-03 CAS010874
0  

August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030   January 
2002 

R9-2002-
0001 

CAS010874
0  

February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
This annual progress report covers the period from July 1, 2005 to June 30, 2006.    
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C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2.1) 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Laguna Niguel involve the following 
activities: 

• Coordination with the Principal Permittee and other Permittees on continued program 
development through the 2003 DAMP;   

• Common program implementation (such as monitoring, public education and watershed 
programs);   

• A commitment of funding to shared budgets under the Implementation Agreement; 
•  Coordination with internal City departments to implement the LIP;   
• Preparing, approving and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and Data management and compliance 
reporting based on common practices specified in the 2003 DAMP. 

 
C-2.2 Countywide Coordination (LIP Section A-2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Laguna Niguel 
has designated NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name Jean Jambon Nancy Palmer 
Title Authorized Inspector Water Quality Manager 
Department Public Works Public Works 
Address 27791 La Paz Road 27791 La Paz Road 
E-mail Address jjambon@ci.laguna-niguel.ca.us npalmer@ci.laguna-

niguel.ca.us 
 
The General Permittee Committee meets at least six times per year.   The City of Laguna Niguel had 
representatives at the following meetings: 
    

Meeting Date Attended 
July 28, 2005  
August 25, 2005  
September 29, 2005  
October 27, 2005  
December 22, 2005  
January 26, 2006  
February 23, 2006  
March 23, 2006  
April 27, 2006  
May 25, 2006  
June 22, 2006  
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In addition, City representatives participated in the following sub-committees and task forces: 
    
 

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    

 
 
C-2.3 City Internal Coordination (LIP Section A-2.2) 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2  
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 
 
The Fiscal Analysis (Tables 2.4.1, 2 and 3 in the County-wide standardized format) includes: 

• The City’s actual fiscal-year expenditures for the reporting fiscal year; 
• The City’s budget for the current/upcoming fiscal year; and 
• A description of the source of funds. 

 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City.  The 
tables report costs for direct Permittee operations as well as contracted services.  Each item in the 
standardized tables 4.2.1 and 4.2.2 is cross-referenced to corresponding line items in Table 2.4.4, 
which organizes the information according to the City’s system of line item budgets.  Tables 4.2.1 
and 4.2.2 report actual documented expenditures for the reporting year.  It should be noted that 
“zeroes” in the standardized Tables 4.2.1 and 4.2.2 do not (for the most part) mean that the 
referenced item of activity did not occur; just that the cost was not tracked separately.  
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Capital Costs 
• Capital costs include any capital expended for each one of the DAMP elements.  This would 

consist of any land, large equipment, structures and improvements.    
Operations and Maintenance Costs 
• Operations and Maintenance costs refer to normal costs of operation including the cost of 

keeping equipment and facilities in working order.    
 
 
CAPITAL COSTS Table 2.4.1 
(Structures and Capital Improvement Projects ) 
LIP Program Elements FY 05-06 2005-06  

Actual Expenditure 
Budgeted 2006-
07 Costs 

Supportive of Program Administration (LIP 
Section 2.0)  

O&M O&M 

Plan Development (LIP Section 3.0)   O&M O&M 

Municipal Activities (LIP Section 5.0) Litter 
Control – see Table 2.4.4: Sulphur Solution; WQ 
Structural BMPs; Catch Basin Screens   

$127,132 $427,128 

Municipal Activities (LIP Section 5.0) Recycling   O&M O&M 

Municipal Activities (LIP Section 5.0) Drainage 
Facility Maintenance – See Table 2.4.4: 
Nuisance Drainage Improvement; CB Manhole 
Covers; Storm Drain Repairs; Sediment 
Removal  

$550,482 $1,099,418 

Municipal Activities (LIP Section 5.0) Catch 
Basin Stenciling   

O&M O&M 

Municipal Activities (LIP Section 5.0) Street 
Sweeping   

O&M O&M 

Municipal Activities (LIP Section 5.0) 
Environmental Performance (BMP 
Implementation) – see Table 2.4.4:  ET 
Controllers; Upper Sulphur Restoration; Middle 
Sulphur Restoration; Synthetic Grass Fields    

$2,010,309 $1,452,125 

Municipal Activities (LIP Section 5.0) Public 
Property & Street Chemical Spill Response   

O&M O&M 

Municipal Activities (LIP Section 5.0) Pesticide 
& Fertilizer Management   

O&M O&M 

Public Information (LIP Section 6.0) Nonpoint 
Source Pollution Awareness – see Table 2.4.4:  
Watershed Education Center, Botanical Garden   

$101,661 $104,533 
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Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection   

O&M O&M 

Requiring New Development BMPs (Supportive 
of Planning, etc) (LIP Section 7.0)   

O&M O&M 

Requiring Construction BMPs (Supportive of 
Plan Check & Inspection) (LIP Section 8.0)   

O&M O&M 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections   

O&M O&M 

Illicit Connections/Discharge Ident. & 
Elimination (LIP Section10.0) Facility 
Inspection   

O&M O&M 

Illicit Connections/Discharge Ident. & 
Elimination (LIP Section10.0) Other Efforts to 
Identify & Eliminate Illicit Connections   

O&M O&M 

Others   0.00 0.00 

Totals $2,789,584 $3,083,204 
 
OPERATION AND MAINTENANCE COSTS – Table 2.4.2 
LIP Program Elements FY 2005-06 Actual 

Expenditures 
Projected  FY 
2006-07 Budgets 

Supportive of Program Administration (LIP 
Section 2.0) – see Table 2.4.4: Personnel & 
Administration 

$334,000 $348,362 

Plan Development (LIP Section 3.0) – see Table 
2.4.4 – NPDES Cost Share, Aliso 13225, 
Watershed Studies; IRWMP 

$528,348 $311,919 

Municipal Activities (LIP Section 5.0) Litter 
Control – see Table 2.4.4: Litter Pickup 

$9,158 $12,450 

Municipal Activities (LIP Section 5.0) Recycling 
– Costs paid by trash haulers 

0 0 

Municipal Activities (LIP Section 5.0) Drainage 
Facility Maintenance – see Table 2.4.4: Drain 
Maintenance, Catch Basin Maintenance 

$82,446 $121,554 

Municipal Activities (LIP Section 5.0) Catch 
Basin Stenciling 

0 $18,000 

Municipal Activities (LIP Section 5.0) Street 
Sweeping 

$163,000 $171,000 

Municipal Activities (LIP Section 5.0) 
Environmental Performance (BMP 
Implementation) – see Table 2.4.4:  Wetlands 

$88,590 $194,270 
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Maintenance, Mitigation Monitoring 

Municipal Activities  (LIP Section 5.0) Public 
Property & Street Chemical Spill Response – 
Costs recovered from perpetrators  

0.00 0.00 

Municipal Activities (LIP Section 5.0) Pesticide 
& Fertilizer Management – Costs incorporated in 
parks & streetscape maintenance 

0.00 0.00 

Public Information (LIP Section 6.0) Nonpoint 
Source Pollution Awareness – see Table 2.4.4: 
Public Education 

$3,958 $26,042 

Public Information (LIP Section 6.0) Household 
Haz. Waste Collection – Costs paid by trash 
haulers 

0.00 0.00 

Requiring New Development BMPs (LIP 
Section 7.0) – Costs incorporated under 
Personnel & Administration 

0.00 0.00 

Requiring Construction BMPs (LIP Section 8.0) 
– Costs incorporated under Personnel & 
Administration 

0.00 0.00 

Existing Development Inspections (LIP Section 
9.0) – Costs incorporated under Personnel & 
Administration 

0.00 0.00 

Illicit Connections/Discharge Ident. & 
Elimination (LIP Section10.0) Facility 
Inspections – see Table 2.4.4: Drain Video 
Inspection, Source Identification, Professional 
Services  

$36,206 $120,796 

Illicit Connections/Discharge Ident. & 
Elimination (LIP Section10.0) Other Efforts – 
see Table 2.4.4: Water Quality Testing  

$54,976 $65,000 

Others 0.00 0.00 

Totals 1,301,672 1,375,393 
 
FUNDING SOURCES – Table 2.4.3 
LIP FUNDING SOURCES Costs FY 2005-2006 Projected FY 2006-07 

Costs 
General Fund 100% 100% 
Utility Tax/Charges % % 
Separate Utility Billing Item % % 
Gas Tax % % 
Sepcial Restricted Fund % % 
 - Sanitation Fee % % 
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 - Benefit Assessment % % 
 - Fleet Maintenance Fund % % 
 - Community Services Fund % % 
 - Water Fund % % 
 - Sewer & Storm Drain Maintenance 
Fee 

% % 

 - Others – Grant reimbursements 10% 20% 
TOTALS 100% 100% 
 
The following Table 2.4.4 presents the City’s water-quality-related operations and maintenance and 
capital improvement project budgets in the same line item format as the City utilizes in its budget 
planning and adoption process.    For comparison purposes, the reporting year is compared against 
the prior year and the upcoming year.  In general, funding levels are designed to be adequate for 
anticipated expenditures.  Mid-year adjustments may be made if unanticipated items or cost over-
runs are experienced.  For actual expenditures during the reporting year, refer to the Countywide-
formatted tables 4.2.1 through 4.2.2 above. 
 
As can be seen in the table, most Operations & Maintenance work items recur in a similar way 
every year and budgets typically remain constant or trend slightly upward annually.  Certain trends 
and differences from previous years’ reporting have more specific causes, as follows: 
 

• The Personnel and Administration budget has been adjusted to more comprehensively reflect 
actual staffing costs, as detailed below in the Staffing Allocation Table 2.4.5 following the 
City line item budget tables; so the cost of their time has been reflected in this year’s and 
next year’s budget numbers.   

 
• Actual expenditure (Table 2.4.2) on the Aliso 13225 Directive Monitoring was skewed 

during the reporting year because payment was made for 2 years of monitoring within the 
single fiscal year, due to delays in finalizing the inter-agency agreement under which the City 
reimburses the County for monitoring expenses.  The Aliso monitoring budget is expected to 
decrease in the upcoming year to reflect the decrease in County-incurred monitoring costs 
based on revisions to the monitoring program approved by the RWQCB in Fall 2005.  This 
savings is expected to be more than counter-balanced by increases in other O & M line items, 
resulting in an overall projected O & M budget higher than the current reporting year.  In 
particular with respect to bacteria, the Watershed Studies line item budget is expected to 
utilized for the anticipated Bacteria Load Reduction Plan and Compliance Monitoring Plan 
efforts that will be initiated in 2006-2007 as the next phase in implementation of the Bacteria 
TMDLs.  Funding has also been and will be directed to Capital Improvement Projects 
(notably including stream restorations and projects related to irrigation runoff reduction) that 
are expected to have beneficial impacts on bacteria concentrations.  It is anticipated that a 
separate line item will be set up at mid-year to track expenses under the recently approved 
grant for SEEP (SmarTimer/Edgescape Evaluation Project), which is expected to help 
quantify and reduce bacteria loading.  

 
• The Wetlands Maintenance budget for the upcoming year has increased significantly as the 

City’s stream restoration projects added acreage to its scope during the reporting year.  A 
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separate Wetlands Maintenance contractor was retained starting in June 2006 to provide 
more consistent trash and weed removal and to assure adequate care for recent plantings. 

 
• The Street Sweeping budget for the reporting year decreased relative to the prior year, 

primarily because the prior year sweeping budget had been specially augmented at a time 
juncture when the State was considering making street sweeping equipment operators 
eligible for higher prevailing wages historically reserved for heavy-construction-equipment 
operators.  The State ultimately determined not to make this change, so the sweeping budget 
was re-adjusted downward for this reporting year.  For the upcoming year, the City is 
evaluating certain sweeping-frequency changes to its program to improve particulates 
removal (see discussion in Section 5), but the cost difference has not yet been determined.  If 
necessary, a mid-year budget augmentation will be made.   

 
• A new line item for the Integrated Regional Water Management Plan (IRWMP) has been 

added for the upcoming year, in anticipation of shared administrative costs relative to joint 
South Orange County efforts under this program.   

 
Capital Improvement Project budgets typically fluctuate substantially from year to year as projects 
are planned and completed; funds are appropriated to account for reimbursement-based grants; or 
funds are carried over into the following year for projects that experience construction delays.  Two 
major capital projects were completed and are not being re-budgeted for FY06-07:  the Upper 
Sulphur Creek Restoration Project (which experienced a substantial cost over-run compared to the 
planned budget) and the Golden Lantern Storm Drain project.  Expenditures for the planned 
deployment of trash receptacle lids at the City’s parks (identified as a need under the Municipal 
Inspection program) will be phased in under the Water Quality Structural BMPs budget item.  A new 
capital project line item has also been added for the upcoming year to set up a budget for sediment 
removal from major dissipater basin structures.  Another item, Botanical Garden Improvement, has 
been incrementally ongoing for several years but is reflected in this report for the first time this year, 
in recognition of the Garden’s educational mission to promote low-water-use plants and integrated 
pest management. 
 
Table 2.4.4:  Adopted City Line Item Budgets for Water-Quality-Related Items 
 
Item FY04-05 Reporting Year 

FY 05-06 
Projected Year 
FY06-07 

W.Q. OPERATIONS 
& MAINTENANCE 

   

Personnel & Admin $216,010 $334,000 $348,362 
Drain maintenance $90,000 $90,000 $121,554 
NPDES cost share $175,000 $166,076 $175,000 
Aliso 13225 Directive 
Monitoring  

$175,000 $164,200 $56,919 

Drain Video 
inspections 

$5,000 $5,000 $8,433 

Wetlands maintenance $57,500 $90,000 $161,100 
Mitigation monitoring $15,000 $42,145 $33,170 
Catch basin 
maintenance 

$12,000 $24,000 $23,789 

Professional services $50,000 $56,000 $82,570 
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Watershed studies  $60,000 $60,000 
IRWMP   $20,000 
Public education $20,000 $20,000 $26,042 
Water quality testing $55,000 $55,000 $65,000 
Source identification $20,000 $35,000 $29,793 
Eqpt. & stenciling $8,000 $9,000 $18,000 
Street sweeping $207,000 $163,000 $171,000 
Litter pickup $20,000 $10,000 $12,450 
     Total O&M $1,125,510 $1,323,421 $1,413,182 
    
    
W.Q.-RELATED 
CAPITAL 
IMPROVEMENTS 

   

Watershed education 
center 

$25,000 $74,960 $39,447 

Botanical Garden 
Improvements 

$63,000 $65,853 $69,000 

Nuisance drainage 
improvement  

$100,000 $100,000 $100,000 

Private E.T. Controller 
grant 

$9,000 9,000 $9,000 

Sulphur Solution Prop 
13 grant 

$424,750 424,750 $297,618 

Upper Sulphur Creek 
Restoration  Prop 13 

$925,000 $1,552,019 - 

Middle Sulphur 
USACE Ecosystem 
Restoration 

 176,415 $137,723 

Water quality structural 
BMPs 

$100,000 $106,645 $100,000 

Salt Creek K01P09 
channel imp 

$30,000 - - 

Nueva Vista Storm 
Drain Repair 

- $91,144 $91,144 

Golden Lantern Storm 
Drain Extension 

- $492,130 - 

Heather Ridge/Avila 
Storm Drain 

- $30,000 $15,000 

Crown Valley Storm 
Drain Repair 

- - $80,000 

Catch basin manhole 
cover improvements 

- $60,000 $60,000 

Storm drain repair misc $50,000 $58,352 $186,144 
Synthetic grass sports 
fields 

$1,071,000 $1,000,000 $1,305,402 

Catch basin screens  29,510 $29,510 
Dredging/sediment 
removal 

- - $75,000 

  Total Capital 
Improvements 

$3,039,750 $4,270,778 $2,594,988 
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Table 2.4.5 presents estimated staff time allocations for personnel identified in the LIP as chiefly 
responsible for various elements of the water quality program.   It should be noted that in prior years, 
only the personnel costs for the two staff members 95% dedicated to the program were reflected in 
the O&M Personnel line item budget above; but for the current reporting year and for the projected 
year, the costs for other key staff spending smaller percentages of their time on the water quality 
program have also been accounted, to give a better picture of the overall cost of staff commitment. 
 
Table 2.4.5:  Staffing Allocations 
 
Staff Position Department % of time 
City Manager Administration 5% 
Public Works Director Public Works 15% 
Community Development Director Community Development 5% 
Sr. Watershed Manager Public Works 95% 
NPDES Authorized Inspector Public Works 95% 
Traffic Engineer/Dep. Public Works Director Public Works 5% 
Parks Facilities Superintendent Public Works 15% 
Streetscape Maintenance Superintendent Public Works 15% 
Parks Maintenance Supervisor Public Works 15% 
Planning Manager Community Development 25% 
Senior Planner Community Development 10% 
Associate Planner Community Development 10% 
Grading Inspector Community Development 40% 
G.I.S Systems Planner Community Development 20% 
Sr. Code Enforcement Officer Community Development 25% 
Code Enforcement Officer Community Development 25% 
 
C-2.5  Program Management Assessment and Modifications 
 
The City’s Program Management is decentralized across the departments and subcontractors 
responsible for implementing the various program elements, which generally promotes a staff-wide 
awareness and commitment to the program.  Funding from the General Fund has been adequately 
provided through the Operating Budget and Capital Improvement Programs approved by the City 
Council and has been further supplemented by grant funds for certain capital improvement projects.  
The budgeting process and mid-year re-budgeting capability provide sufficient flexibility to respond 
to emerging concerns. 
 
No modifications will be made to the Section A-2 Plan Management of the City’s LIP this year.  
However, the tables in the Annual Report have been re-formatted to provide better detail and cross-
referencing between the County-wide standardized tables and the City’s local budgeting process. 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the City of Laguna Niguel in 
continuing to develop its LIP. This Section also discusses a number of studies that the 
City is participating in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The Third Term permit necessitated the development of the LIP in order to provide for a 
city-specific plan within the broader policy and program framework of the 2003 DAMP.  
The LIP focused predominantly on the jurisdictional implementation of the model 
pollution prevention-oriented programs detailed in the 2003 DAMP and was completed 
and first provided to the RWQCB in 2003.  The City LIP is intended to be a dynamic 
document that will be evaluated on at least an annual basis by the City or as directed by 
the Regional Board. Proposed revisions to the LIP Plan Development Section for this 
year are identified in Section C-3.6 and attached in Appendix III of the PEA. 
 
The DAMP was revised in 2006 beginning in the second half of the 2005-2006 reporting 
year and was submitted by the Principal Permittee with the Report of Waste Discharge in 
Summer 2006, toward the end of the Third Permit term.  The 2006 DAMP revision 
indicates that it may be useful to present the City’s assessment of effectiveness of 
BMPs and other program elements within a hierarchical conceptual framework 
being developed by the California Stormwater Quality Association (CASQA).  Under 
this framework, Plan Development is understood as a repeating cycle of planning, 
implementation, and assessment of a range of  “Outcome Levels”, defined as: 
 

Level 1: Compliance with activity-based permit requirements; 
Level 2: Change in attitudes, knowledge or awareness; 
Level 3: Behavioral change and BMP implementation; 
Level 4: Load reduction; 
Level 5: Change in urban runoff quality; and 
Level 6: Change in receiving water quality.   

 
The 2006 Report of Waste Discharge presented “Level 6” findings from region-wide 
monitoring programs, presented below with a discussion of implications and relationship 
to ongoing LIP development: 
 

• A key Level-6 finding of the Urban Streams Bioassessment studies to date 
demonstrated that the Index of Biological Integrity (IBI Score) is correlated 
strongly with physical habitat parameters and tends not to be clearly correlated 
with recognized water toxicity or chemistry parameters.  This finding helps justify 
the City’s Level-3 strategy of pursuing stream physical habitat restoration, where 
feasible, to directly restore beneficial use for wildlife (WILD) and warmwater 
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aquatic habitat (WARM).  Pre- and post-restoration IBI assessments are in 
progress at certain sites within the City that should shed further light on whether 
physical stream restoration improves local Level-5/Level-6 IBI scores (see 
Sections 3 and 11).   

• The Level-6 Coastal Stormdrain Outfall Monitoring studies identified that all 
three of the creeks draining partially from the City had high bacteria loads 
combined with a statistically significant relationship between bacteria loads in the 
creek discharge and exceedances in the surfzone during the AB 411 summer 
monitoring season.   This finding helps justify the City’s Level-2/Level-3 strategy 
of pursuing landscape irrigation nuisance flow reduction – and, by extension, 
Level-4  bacteria load reduction - through structural and non-structural means.  
Controlled pre- and post-BMP load studies are being initiated in the City to help 
determine which strategies are effective (see Sections 3, 9 and 11).  Irrigation 
runoff, especially of reclaimed water, has also been noted (Level 2) as potentially 
contributing to triggering intermittent Level-5 exceedance findings for chlorine, 
ammonia, nitrate and phosphorus through the Dry Weather Monitoring Program 
(see Section 11). 

• The Level-6 Ambient Coastal Receiving Water Monitoring studies demonstrated 
that exceedances of the acute saltwater CTR criteria were predominantly for 
copper, and again included all three of the creeks partially draining the City as 
sites where exceedance rates were highest.   Level-2 studies by other agencies 
have suggested that vehicle brake pads may be the single largest anthropogenic 
source, which is outside the City’s ability to eliminate.   Based on studies from the 
street sweeping industry, the City is initiating an investigation into whether a 
revised Level-3 street-sweeping program, targeting more-frequent sweeping of 
higher-traffic-volume streets, would be a practical and effective BMP to improve 
Level-4 removal of brake pad dust from streets prior to discharge to the storm 
drains (see Section 5).  Debris gates that prevent some particulates from entering 
catch basins during dry weather are also being investigated by the City (see 
Sections 3 and 11). 

    
C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The tables 
that follow list the BMPs implemented during the reporting period.   
 
Only City owned and operated BMPs that were implemented during the reporting period, 
or for which evaluations are being conducted, are reported on.  More detail specifically 
on bacteria-related BMPs is discussed under Section 3.5.3.

Formatted: Bullets and Numbering
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 Initiated 
in FY  
2005-06 

Completed 
in FY  
2005-06 

Projected 
completion 
in FY 2006-
07 

Aliso Creek - Structural BMPs - Constructed wetlands    
Aliso Creek - Structural BMPs - Sand filters    
Aliso Creek - Structural BMPs - Disinfection systems    
Aliso Creek - Structural BMPs - Catch Basin Inserts    
Aliso Creek - Structural BMPs - Others    
Aliso Creek - Litter Control BMPs - Screens    
Aliso Creek - Litter Control BMPs - Booms    
Aliso Creek - Litter Control BMPs - In-Line Retrofits (eg CDS units)    
Aliso Creek - Litter Control BMPs - Others    
Aliso Creek - Non-Structural BMPS - Public Awareness Survey    
Aliso Creek - Non-Structural BMPS - Others    
Dana Point Coastal Streams - Structural BMPs - Constructed wetlands    
Dana Point Coastal Streams - Structural BMPs - Sand filters    
Dana Point Coastal Streams - Structural BMPs - Disinfection systems    
Dana Point Coastal Streams - Structural BMPs - Catch Basin Inserts    
Dana Point Coastal Streams - Structural BMPs - Others    
Dana Point Coastal Streams - Litter Control BMPs - Screens    
Dana Point Coastal Streams - Litter Control BMPs - Booms    
Dana Point Coastal Streams - Litter Control BMPs - In-Line Retrofits 
(eg CDS units) 

   

Dana Point Coastal Streams - Litter Control BMPs - Others    
Dana Point Coastal Streams - Non-Structural BMPS - Public Awareness 
Survey 

   

Dana Point Coastal Streams - Non-Structural BMPS - Others    
San Juan Creek - Structural BMPs - Constructed wetlands    
San Juan Creek - Structural BMPs - Sand filters    
San Juan Creek - Structural BMPs - Disinfection systems    
San Juan Creek - Structural BMPs - Catch Basin Inserts    
San Juan Creek - Structural BMPs - Others    
San Juan Creek - Litter Control BMPs - Screens    
San Juan Creek - Litter Control BMPs - Booms    
San Juan Creek - Litter Control BMPs - In-Line Retrofits (eg CDS 
units) 

   

San Juan Creek - Litter Control BMPs - Others    
San Juan Creek - Non-Structural BMPS - Public Awareness Survey    
San Juan Creek - Non-Structural BMPS - Others    

 
The above table lists structural BMPs implemented or scheduled to be implemented and 
evaluated.  Where BMPs are designated as "other", the following clarification is offered:   
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• In the Aliso watershed, the "other" structural BMPs completed in 2005-2006 
include two stream restoration projects – the Upper Sulphur Creek Restoration 
Projects supported by SWRCB Proposition 13 and Coastal Conservancy grants; 
and Phase I of the ‘Middle” Sulphur Creek Ecosystem Restoration Project 
completed as a US Army Corps Section 206 cost-share with State DWR Urban 
Stream Restoration Grant funds.  Phase II of the Middle Sulphur Creek project 
may resume in the upcoming fiscal year.  A third stream restoration project, at the 
Narco Channel tributary to Sulphur Creek, will start construction in Fall 2006 
using SWRCB ‘Sulphur Solution’ grant funding.  The Proposition-13 funded 
Sulphur Solution grant included an additional “Prevention” component called the 
"GreenBack Landscape Renewal Rebate Program", which has made rebates 
available for private landowners Citywide to encourage structural/pollution-
prevention BMP retrofitting on private properties.    

• In the Dana Point Coastal Streams watershed, the "other" structural BMP was a 
synthetic grass soccer/baseball field complex that began construction late in the 
reporting year at Bear Brand Park.  Replacing conventional turfed fields with 
synthetic grass reduces potential loading of organic debris, nutrients, landscape 
pesticides, and irrigation runoff. 

• Litter Control Screens were installed on catch basins in all 3 of the City's 
watersheds during the reporting year, using Proposition 13 grant funds under the 
Sulphur Solution and County Urban Runoff Matching Grant funds.   

• Initial scoping and planning for retrofitting trash receptacles with litter-control 
lids at all City Parks was initiated during the reporting year and implementation is 
expected to begin in the upcoming year. 

  
The following are all of the new City owned and operated structural BMPs that were 
implemented and which are subject to evaluation, sorted by watershed: 
 

Watershed Type of 
BMP 

Manufacturer   (if 
applicable) 

Number 
Implemented 

Type of Analysis Report 
Completed 

Aliso Creek Stream 
Restoratio
n 

 3 Bacteria, flow, 
nutrients 
reduction, 
beneficial use 
improvement 

 

Aliso Creek Debris 
gates 

US Environet 36 sites Debris volume, 
muck constituents 

 

Dana Point Coastal 
Streams 

Synthetic 
grass 
fields 

A-Turf 1 Irrigation & 
fertilizer reduction 

 

San Juan Creek Litter 
screens w/ 
oil filters 

US EnviroNet 2 trash, oil  
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C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
Priority water quality problems identified in the City via 303(d) listing include fecal 
bacteria, nutrients, and toxicity.  During the reporting year, the City participated in the 
following BMP effectiveness studies related to reducing priority pollutant loading:  

  
1. In conjunction with a Proposition 13 grant, the City is conducting an effectiveness 

evaluation for trash/debris catch basin screens.  The study will examine whether 
the screens have any evident effect on the presence or composition of trash and 
debris; and of muck in the catch basins specifically looking at nitrogen, 
phosphorus, fecal bacteria, pesticides, cadmium, copper and nickel.  The pre-
installation sampling was conducted in Fall 2005.  Post-installation sampling and 
data evaluation is scheduled for Fall 2006 and the Final Report is scheduled to be 
completed in early 2007. 

2.  In conjunction with Proposition 13, Coastal Conservancy and DWR Urban 
Stream Restoration grants, the City began conducting effectiveness evaluations 
for stream restoration projects in 2006, looking at improvements in water quality 
and habitat beneficial use.   The Upper Sulphur Creek Restoration Project will 
undergo post-construction water quality, habitat and flow data collection until 
December 2006.  The Middle Sulphur/Army Corps Section 206 Ecosystem 
Restoration site will be evaluated for habitat benefits annually for five years, 
starting in Spring 2006. A third project, the Narco Channel Restoration Project 
began pre-construction monitoring beginning in Fall 2005 and post-construction 
monitoring of water quality and habitat benefits will occur after completion of 
construction in Winter 2006.  The stream restoration evaluations will build on 
findings from earlier evaluation of constructed treatment wetlands, which were 
shown to be highly effective at reducing fecal bacteria and (to lesser and 
inconsistent degrees) at reducing toxicity and nutrient concentrations. 

3. In conjunction with the Proposition 13 grants, the City implemented the 
GreenBack Landscape Renewal Rebate Program encouraging landowners to 
retrofit structural BMP and pollution-preventing landscape features.  Landscaping 
is a source of many of the priority pollutants, and irrigation runoff is the primary 
conduit during dry weather . The rebate offer, which extended during the 
reporting year and into September 2006, required pre-construction measurement 
of existing landscape features.  Improvements have included permeable 
pavements, sprinkler system enhancements, and low-water landscaping.  
Effectiveness in reducing pollution will be estimated after the rebate program 
ends.  The Final Report is due in Spring 2008.    

 
C-3.5  Aliso 13225 Directive 
 
During the reporting year, the City continued its Aliso Action Plan for Bacteriological 
Indicators by meeting quarterly with watershed co-permittees to discuss monitoring data, 
conducting and communicating BMP assessment and effectiveness findings; making 
targeted inspections of existing developments; and reporting quarterly to the Regional 
Board.   
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3.5.1 Bacteria Quantification 
 
Bacteria data collected in the City by the County under the Dry Weather Monitoring 
Program, and by the City in conjunction with its stream restoration and BMP projects 
during the reporting period, are included in the Appendix I attachments to Section 11.  
 
Monitoring by the County continued during the reporting period under the Aliso 13225 
Directive.  A revised 13225 Monitoring Program focusing better on BMP effectiveness 
and long-term trends was authorized by the RWQCB in Fall 2005.  A key feature of the 
revision was to focus intensive trend-monitoring during August and September of each 
year, as representing the characteristically highest annual bacteria concentrations.  Of the 
Aliso focus subwatersheds, J04 will continue to be monitored under the 13225 revised 
program, as well as under the Narco Channel stream restoration project; and  J03TBN1 
will continue to be monitored for bacteria under the Upper Sulphur Creek Restoration 
project.    
 
During the 2005-2006 reporting year, the region-wide Bacteria TMDL process continued 
with hearings and revisions to the Draft Technical Report.  The Draft TMDL Technical 
Report generated numeric targets for all three of the City’s watersheds (Aliso Creek, San 
Juan Creek and Salt Creek).  Annual bacteria discharge to the ocean, estimated as billions 
MPN/year for Total and Fecal Coliform and Enterococcus and divided between Wet-
Weather, Dry-Weather, Interim and Final Targets.   Approval, expected in the upcoming 
year, will drive the development of a Bacteria Load Reduction Plan and Compliance 
Monitoring Program, also ultimately to be incorporated into the Permit and Aliso 
WURMP provisions  
 

3.5.2 Bacteria Source Identification 
 
Bacteria source identification efforts under the Municipal Activities inspection program 
are reported in Section 5.  Efforts under the Existing Development inspection program 
are reported in Section 9.  Investigations of sewage discharges and other investigations or 
enforcement actions related to bacteria are reported in Section 10.  Important Bacteria 
Source Identification studies were also conducted by other agencies, demonstrating that 
fecal bacteria propagate in the bioslime that coats the surfaces of storm drain pipes and 
sand particles (Ferguson et al, OC Health Care Agency); and that propagation rates may 
be related to the availability of dissolved carbon in runoff (Grant et al, UC Irvine). Both 
these findings tend to undermine presumptions about the degree of public health risk 
associated with fecal bacteria concentrations.  During the reporting year, the City directly 
and indirectly supported the scoping of further future epidemiological/souorce 
identification studies at the mouth of San Juan Creek that will examine this correlation. 

 
During the reporting year, the City and County participated directly in the Bacteria 
TMDL development process by serving on the Stakeholder Advisory Group (SAG).  The 
Draft Technical TMDL acknowledged the wide range of bacteria sources in MS4 
discharge and crafted a mathematical model using land use categories to estimate bacteria 
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discharges from the watershed.  The City and SAG are supporting research studies being 
carried out by Southern California Coastal Water Research Project to examine natural 
background levels of bacteria at beaches and in creeks, which may be used to adjust the 
model and/or interim or final numeric TMDL targets.   Key distinctions of the TMDL 
compared to the Basin Plan Water Quality objectives and the NPDES Permit framework 
are expected to include its acknowledgement of natural back ground and a focus on total 
health risk and bacteria load reduction to the beach, as compared to looking only at 
bacteria concentrations.  The City anticipates that this perspective will ultimately lead to 
more emphasis on reducing anthropogenic nuisance flows from MS4s as a conduit for 
bacteria during dry weather; but is also likely to necessitate stream restoration to restore 
natural biofiltration functions; as well as regional mouth-of-creek treatment.     
 

3.5.3 Bacteria BMP Effectiveness and Strategy 
 
The City made progress during the reporting year on all three of its major bacteria BMP  
effectiveness investigations. 
 
1.  Stream Restorations and Wetlands:  Building on previous findings from the City's 
WetCAT treatment wetlands BMP, during the reporting year, pre-construction bacteria 
baseline data collection was completed and post-construction data began to be collected 
for the Upper Sulphur Creek Restoration Project to demonstrate its reduction capability 
for bacteria and nutrients.  Pre-construction data including bioassessment, bacteria, 
nutrients and toxics also began to be collected for the Narco Channel Restoration Project.  
Data through the end of the reporting year are included as an Appendix I attachment 
under Section 11.     
 

2. Landscape Retrofits for Sustainability and Structural BMPs:  The City continued 
implementation of the "GreenBack Landscape Renewal Rebate Program" during 
the reporting year, to encourage private landowners to modify their existing 
landscaping in ways that will reduce demand for water; reduce wasting of water; 
and reduce green wastes and runoff entry into the MS4.   Green waste is a source 
of bacteria and the organic carbon on which the bacteria feed.   Private-sector 
rebate applicants had until September 2006 to complete their projects, after which 
the program’s effectiveness will be evaluated.  On the public sector side, the City 
progressed on implementing its second "GreenBack" project (replacing an 
existing turfgrass soccer field with synthetic grass that needs no water, mowing, 
fertilizer or pesticides), which began construction in Summer 2006.     Also during 
the reporting year, the City coordinated with the Municipal Water District of 
Orange County and all the south Orange County cities and water agencies to 
develop “Step 2” applications for two grant projects that would effectively 
upscale the "GreenBack" program (incorporating lessons learned) throughout the 
entire south Orange County region.  The Water Use Efficiency Program 
Expansion (WUEPE) application, submitted as the #1 priority under the 
Integrated Regional Water Management Plan Implementation Grant, combined 
“smart” irrigation controller rebates with rebates for improvements to irrigation 
distribution system efficiency to reduce waste.  The SmarTimer/Edgescape 
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Evaluation Program (SEEP) application, submitted under the Urban Stormwater 
Program under the FY05-06 Consolidated Grants, would provide field 
measurements to quantify the reductions in nuisance flow, bacteria, and nutrients 
achieved through the rebate program.  The SEEP grant was top-ranked statewide 
and will begin in Fall 2006. 

3. Catch Basin Screens and Filters:  During the reporting year, the City installed 
100 new catch basin debris gates at 36 sites (1 to 3 gates per catch basin site) that 
will help keep bacteria-supporting organic debris and trash out of the MS4.  
Additional installation will occur in the upcoming year.  Monitoring will be 
conducted to evaluate the amount of organic debris kept out of the drain system 
and the amount of bacteria resident in the damp muck at the bottom of the basins.   
The City also worked with the County and other Cities in the Aliso watershed to 
request additional grant funding through the IRWMP Implementation Grant to 
install debris gates on catch basins watershed-wide. 

 
C-3.6 Plan Development Assessment and Modifications  
 
Plan Development during the reporting year evolved in the context of participation in 
region-wide efforts to develop a framework for better performance assessment, driven in 
part by the Bacteria TMDLs  and the upcoming Permit re-issuance.   Regional receiving-
water monitoring programs also began to produce long-awaited findings useful in 
understanding the linkages to local program elements and helping define potentially 
fruitful directions for BMP effectiveness investigations.  The 13225 Directive Monitoring 
program was revised to provide better BMP effectiveness assessment and to more 
efficiently document long-term trends.  
 
The modifications that will be made to the Plan Development section of the City’s LIP 
include the following: 
 

• The California Stormwater Quality Association (CASQA) framework for 
understanding Plan Development as a repeating cycle of planning, 
implementation, and assessment will be incorporated as a tool for understanding 
program status.  The CASQA definitions of “Outcome Levels” ranging from 1 
(compliance with activity-based permit requirements) to 6 (improvements in 
receiving water quality) will be incorporated to describe progress and  
effectiveness of the overall program elements, as appropriate. 

 
• Section A.3.5 is being changed to incorporate revisions to the Aliso 13225 

Directive Monitoring Program.   
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section A-4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section A-4.2) 
 
During the reporting year, the City enacted a new ordinance providing for code enforcement 
by means of administrative citations, allowing for the imposition of civil fines ranging from 
$100 for a first violation to $500 for third and subsequent violations.   
 
C-4.3 Legal Authority Assessment and Modifications 
 
Enhanced citation authority for Code Enforcement Officers and the NPDES Authorized 
Inspector is expected to be valuable to the City to encourage compliance with the City’s 
stormwater ordinances.  A copy of the ordinance is attached in the Appendix and will be 
incorporated into LIP Section 4.   
 
During the course of the reporting year, it was determined that better optimizing the City’s 
street sweeping program would be an important strategy for reducing loads of various 
constituents of concern.  An important feature of optimization would be the ability to enforce 
parking restrictions during street-sweeping periods, which the City Council has not 
previously supported politically.  Gaining authorization for implementing street-sweeping 
parking restrictions and enforcement is a key priority for the upcoming year. 
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1 Overall Program Management 
 
The Organization chart in the LIP (Exhibit A-2), identifies which Department(s) were 
responsible for the implementation of this stormwater program element.   
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
A-5.2) 
 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 

    Jurisdictional Summary  
Municipal Facility Types Total 

Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sweage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 2 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 32 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

2 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 9 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

13 
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The updated inventory and map showing an increase of 1 site is included as an Attachment to 
Section C-5.2.   
 
Watershed Summary  

Sub-Category Facility Types Number of 
Municipal 
Facilities in 
Watershed 

Aliso Creek - Active or Closed Municipal Landfills 0 
Aliso Creek - Publicly Owned Treatment Facilities 0 
Aliso Creek - Incinerators 0 
Aliso Creek - Solid Waste Transfer Facilities 0 
Aliso Creek - Land Application Sites 0 
Aliso Creek - Sites for Disposing and Treating Sewage Sludge 0 
Aliso Creek - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
Aliso Creek - Uncontrolled Sanitary Landfills 0 
Aliso Creek - Corporation Yards 0 
Aliso Creek - Maintenance Yards 0 
Aliso Creek - Storage Yards for Materials 1 
Aliso Creek - Airfields (Landside Operations) 0 
Aliso Creek - Parks and Cemeteries 14 
Aliso Creek - Public Buildings (Police, Fire, Libraries, etc.) 2 
Aliso Creek - Stadiums 0 
Aliso Creek - Stables 0 
Aliso Creek - Boat/Shipping Yards 0 
Aliso Creek - Animal Shelters/Services 0 
Aliso Creek - Public Parking Facilities 5 
Aliso Creek - Other Facilities Identified by the Municipality 10 
Dana Point Coastal Streams - Active or Closed Municipal Landfills 0 
Dana Point Coastal Streams - Publicly Owned Treatment Facilities 0 
Dana Point Coastal Streams - Incinerators 0 
Dana Point Coastal Streams - Solid Waste Transfer Facilities 0 
Dana Point Coastal Streams - Land Application Sites 0 
Dana Point Coastal Streams - Sites for Disposing and Treating Sewage Sludge 0 
Dana Point Coastal Streams - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Dana Point Coastal Streams - Uncontrolled Sanitary Landfills 0 
Dana Point Coastal Streams - Corporation Yards 0 
Dana Point Coastal Streams - Maintenance Yards 0 
Dana Point Coastal Streams - Storage Yards for Materials 1 
Dana Point Coastal Streams - Airfields (Landside Operations) 0 
Dana Point Coastal Streams - Parks and Cemeteries 17 
Dana Point Coastal Streams - Public Buildings (Police, Fire, Libraries, etc.) 0 
Dana Point Coastal Streams - Stadiums 0 
Dana Point Coastal Streams - Stables 0 
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Dana Point Coastal Streams - Boat/Shipping Yards 0 
Dana Point Coastal Streams - Animal Shelters/Services 0 
Dana Point Coastal Streams - Public Parking Facilities 3 
Dana Point Coastal Streams - Other Facilities Identified by the Municipality 2 
San Juan Creek - Active or Closed Municipal Landfills 0 
San Juan Creek - Publicly Owned Treatment Facilities 0 
San Juan Creek - Incinerators 0 
San Juan Creek - Solid Waste Transfer Facilities 0 
San Juan Creek - Land Application Sites 0 
San Juan Creek - Sites for Disposing and Treating Sewage Sludge 0 
San Juan Creek - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
San Juan Creek - Uncontrolled Sanitary Landfills 0 
San Juan Creek - Corporation Yards 0 
San Juan Creek - Maintenance Yards 0 
San Juan Creek - Storage Yards for Materials 0 
San Juan Creek - Airfields (Landside Operations) 0 
San Juan Creek - Parks and Cemeteries 1 
San Juan Creek - Public Buildings (Police, Fire, Libraries, etc.) 0 
San Juan Creek - Stadiums 0 
San Juan Creek - Stables 0 
San Juan Creek - Boat/Shipping Yards 0 
San Juan Creek - Animal Shelters/Services 0 
San Juan Creek - Public Parking Facilities 1 
San Juan Creek - Other Facilities Identified by the Municipality 1 

 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal.   
 
Changes were made to the inventory this year to include the newly-constructed Upper Sulphur 
Creek Restoration Project, located in the Aliso watershed.  The updated LIP inventory, map and 
list of BMPs by facility (LIP Exhibit A-5.I) are included as an Attachment to Section C-5.2 in 
Appendix I.  Significant municipal capital improvement construction projects also occurred at 
seven (7) other sites during the reporting year, but these represented enhancements to existing 
inventoried sites rather than additions to the inventory.  
 
No significant new municipal facilities are expected to be added to the municipal inventory in 
the upcoming year.   
 
C-5.3    Prioritization of Sites (LIP Section A-5.2) 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
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Municipal Facility Prioritizations Total 
Number of 
Facilities 

Number of mandatory high priority facilities 40 
Number of "Other" high priority facilities  
Number of medium priority facilities  
Number of low priority facilities 18 
Total Number of Facilities 58 

 
It should be noted that many park or other sites are double- and triple-counted in the inventory, 
due to the presence of parking lots and materials storage areas.  The actual increase in sites for 
the current reporting year is only one:  the Upper Sulphur Creek Restoration Area, which is in 
the Aliso watershed and therefore “high” priority due to 303(d) listings.    
 
Watershed Summary  
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

Aliso Creek 33   33 
Dana Point Coastal 
Streams 

6  16 22 

San Juan Creek 1  2 3 
Total for all 
categories 

39  18 58 

 
The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual Progress Report submittal.  The updated inventory with the 
prioritizations is included as an Attachment to Section 5.8 in Appendix I to this report. 
 
C-5.4   Model Maintenance Procedures (LIP Section A-5.4) 
 
BMP fact sheets including Minimum Designated BMPs, Additional Controls and BMP Activity-
Specific Checklists have been developed and included in the LIP as a part of the Municipal 
Activities program.  The fact sheets include a description of specific BMPs for common 
municipal activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.   
 
No changes have been made to the Municipal Minimum Designated BMPs, Additional Controls 
or BMP Activity-Specific Checklists during this Reporting Year.  
 
 
C-5.5    Inspection (LIP Section A-5.5) 
 

0035936



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-5 November 15, 2006 
DAMP Appendix C-5 
 

The City inspected the existing municipal facilities at the frequency determined by the priority 
ranking assigned to each facility as identified in the LIP.  The inspections generally include a 
review of the material and waste handling practices, BMP implementation and evidence of past 
or present unauthorized non-stormwater discharges.   
The City inspects the high priority fixed facilities and field programs annually; all medium sites 
at least once every two years, low priority sites at least once every Permit Term, and drainage 
facilities annually before the wet season, with additional inspections as needed during the wet 
season.  The number of existing-facility inspections completed during the current reporting year 
is presented below.   
 
Jurisdictional Summary  
Municipal Facility Types Total Number 

of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills  
Municipal Waste Facilities - Publicly Owned Treatment Facilities  
Municipal Waste Facilities - Incinerators  
Municipal Waste Facilities - Solid Waste Transfer Facilities  
Municipal Waste Facilities - Land Application Sites  
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge  
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills  
Corporation Yards - Corporation Yards  
Corporation Yards - Maintenance Yards  
Corporation Yards - Storage Yards for Materials 2 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

 

Other Municipal Owned and/or Operated Facilities - Parks and Cemetaries 32 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

2 

Other Municipal Owned and/or Operated Facilities - Stadiums  
Other Municipal Owned and/or Operated Facilities - Stables  
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards  
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services  
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 9 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

13 

Total for all Categories 58 
 
Included as an Attachment to Section 5 in Appendix I is Figure C-5-2, which summarizes the 
results of the inspection programs to indicate where BMPs are fully, partially or not 
implemented.  During the reporting year, a third landscape maintenance contractor was retained 
(in addition to the separate Parks and Streetscape maintenance contractors) specifically to 
maintain 35 acres of wetland areas within the City. 
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Name of Field Program Number of Field Programs Inspected 
Landscape Maintenance 3 
Drainage System O&M 1 
Street Maintenance 1 
Solid Waste Handling  
Total 5 
 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring Corrective 
Action 

Number of Re-inspections 
 

Aliso Creek 10 
 

 

Dana Point Coastal 
Streams 

12 
 

 

San Juan Creek 1 
 

 

 
The inspection program generally identified very good compliance with minimum BMPs at 
existing municipal facilities and programs, as detailed in the Attachment Table C-5-2.  Almost 
all of the City's parks were identified last year as needing to have lids added to existing trash 
receptacles.  These park sites were therefore all categorized as having "BMPs partially 
implemented" and "requiring corrective action". During the reporting year, the trash receptacles 
needing lids were inventoried and found to number 115.  A variety of different receptacle types 
were identified and different potential lid manufacturers and models were investigated for their 
durability, ease of use and maintenance, and ability to keep out rain, wind and wildlife.  In order 
to meet all the performance goals, it was determined that in many cases the receptacles 
themselves this will have to be replaced, which is expensive on a per-unit basis.  Due to the large 
number of units involved, an annual goal of 33% lid and/or unit replacement was established and 
funds were appropriated as part of the Water Quality BMP Structural Improvements budget for 
this purpose.       
 
Corrective actions identified as needed in last year’s review (stenciling of drain inlets at the Rail 
Station and cleaning of v-ditches at one of the parks) were satisfactorily accomplished during the 
reporting year.  Better cleanup of grass clippings in the landscape maintenance programs 
continues to be a problem in the Streetscape program, but not in the parks.  
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
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inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 

Number of 
Facilities/Field 
Programs with BMPs 
Fully Implemented 

Number of 
Facilities/Field 
Programs with BMPs 
Partially Implemented 

Number of 
Facilities/Field 
Programs With No 
BMPs  

Aliso Creek 2 15 0 
Dana Point Coastal 
Streams 

3 13 0 

San Juan Creek 2 1 0 
 
With regard to its Street Sweeping and Catch Basin Cleanout programs, inspections showed that 
access to catch basins for annual cleaning was hindered in those cases where a catch basin did 
not have a manhole-type access and a debris gate had been installed to help keep debris on the 
street where it would be accessible to the Sweeping Sweepers.   Preliminary evaluation of the 
debris gates demonstrated that they were effective in reducing the entry of debris and dirt into the 
MS4 during the dry season (see Section 11).   For the upcoming year, the City plans to continue 
installing debris gates at additional catch basin sites, and will install manholes at any catch basins 
that need them in order to facilitate cleaning.  The City will be also evaluating changes to its 
Street Sweeping maintenance program.  The City’s Minimum Designated BMP calls for 
sweeping streets at least monthly, but in practice all City streets have been swept twice a month.  
Coalescing information from several sources has implied that the City’s street sweeping program 
might be better optimized for pollutant removal effectiveness:  
 

• The Ambient Coastal Receiving Water Monitoring studies carried out by the Principal 
Permittee have demonstrated that exceedances of the acute saltwater CTR criteria for 
copper afflict all three of the creek mouths that drain the City.  Studies by other agencies 
have suggested that vehicle brake pads may be the single largest anthropogenic source of 
copper.   

• Although almost no exceedances of the acute criteria for copper have been identified by 
the DWMP within the City, certain sites in the City have shown relatively high levels for 
nickel (also possibly derived from brake linings, as well as automotive fuels or asphalt 
pavement); and for cadmium (possibly associated with tire wear).  

• Studies conducted by a street sweeping industry organization have pointed out that 
localized loading of pollutants associated with automotive activity is directly related to 
the daily traffic volume on streets.  Consequently, some industry representatives 
recommend that sweeping frequency be differentiated in proportion to traffic volume. 

• Studies conducted earlier in the Third Permit Term by the City demonstrated that weekly 
sweeping does tend to pick up proportionally more particulate matter than twice-monthly 
sweeping, without significantly affecting the total volume of swept-up material (the 
balance being composed of organic debris or trash).    
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• Preliminary findings by the City indicated that debris gates were surprisingly effective at 
reducing the amount of particulate matter that enters catch basins, thereby keeping the 
particulates on the street and accessible to sweepers.  

 
Considering this information, for the upcoming year the City is planning a trial-run modification 
to its street sweeping program that will include weekly sweeping of high-volume arterial 
roadways, twice-monthly sweeping of collector streets, and monthly sweeping of low-volume 
residential streets.   
 
The City also conducted inspections on construction projects being carried out under 
encroachment permits by private parties within the City’s right-of-way, and on significant City 
capital improvement projects.  Municipal construction-related projects that were inspected by 
municipal staff for the reporting year are summarized below. 
 
Municipal Construction-Related Projects 
Type of project Number of projects 
Encroachment permit projects 240 
Municipal major Capital Improvement Projects 8 
 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
The City found no issues at its facilities that required enforcement action.  
 
C-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
Dana Point Coastal Streams 0 
San Juan Creek 0 

 
C-5.6    Education and Training (LIP Section A-10.5.2) 
 
C-5.6.1    Training 
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The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Data Infor 
mangement 

2/15/06 
 

PW 
 

NPDES 
Manager 

1 

Data Info/ 
management 

5/17/06 
 

PW 
 

NPDES 
Manager 

1 

WQ monitoring 2/15/06 
 

PW 
 

NPDES 
Manager 

1 

WQ + Science 1/17/06 
 

PW 
 

NPDES 
Manager 

1 

WQ + Science 4/18/06 
 

PW 
 

NPDES 
Manager 

1 

 
 
Training Conducted by City for City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

WQ check list for 
Public Works 
Project Managers 

11/01/05 
 

PW, CommDev 
 

Key staff 
 

4 
 

 
Other training opportunities that the City participated in include the following:  
 
Title of 
Workshop or 
Training 

Date 
Attended 

Sponsoring 
Organization 

Staff 
Participated by 
providing a 
Presentation 

Name Department 

 
Integrated Pest 
Management 

5/03/06 
 

IPM So. Coast 
Field Sta. 
 

 
 

Jerry 
Sollom/Jean 
Jambon 

Public 
Works 
 

Street Sweeping 
Seminar 

5/5/06 
 

Industry Reps 
 

 
 

Nancy 
Palmer 

Public 
Works 

Green Building 
Expo 

4/20/06 
 

The Gas Co 
 

 
 

Nancy 
Palmer 

Public 
Works 

Green Building 
Expo 

6/6/06 
 

The Gas Co 
 

 
 

Nancy 
Palmer 

Public 
Works 

Costal Coailition 
mtg 

1/26/06 
 

Costal 
Coalition 

 
 

Nancy 
Palmer 

Public 
Works 

Costal Coailition 5/23/06 Costal  Nancy Public 
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mtg  Coalition  Palmer Works 
Costal Coailition 
mtg 

4/27/06 
 

Costal 
Coalition 

 
 

Nancy 
Palmer 

Public 
Works 

Costal Coalition 
mtg 

5/25/06 
 

Costal 
Coalition 

 
 

Nancy 
Palmer 

Public 
Works 

 
C-5.6.2    Education 
 
The City has conducted outreach to its fixed facilities, field programs, drainage facilities, 
contracted activities, and leased facilities within its jurisdiction to ensure that they are informed 
of their responsibilities.  This outreach has included efforts such as tailgate training sessions, 
inspection form updates, distribution of brochures and fact sheets, etc.   A summary of the City’s 
outreach efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet Title/Subject Number 

Distributed 
Distribution Method(s) and 
Location(s)  

Revised inspection forms w/BMPs  12 
 

Inbox distribution 

Total number of outreach materials 
distributed during the current reporting year 

12 
 

 

 
Website 
 
The City's website was updated during the reporting year to a new Complaint Management 
System to allow residents to email their concerns relating to water quality or other issues to the 
City.  The new system routes complaints to the appropriate staff person and tracks responses.  
 
Jurisdictional Summary – Workshops 
 
City staff attended four different policy development/educational workshop series during the 
reporting period.  Due to formatting constraints, the Workshops table lists only one date for each 
workshop series, although in each case the series included meetings ranging from biweekly to 
monthly over most of the reporting year. 
 
Workshop Title Subject Date Target Audience Number of 

attendees 
 
Bacteria TMDL I 
Series 

TMDL 
development 
 

01/24/06 
 

Cities, RWQCB 
staff 
 

1 
 

 
IRWMP Series 

Plan 
development 
 

1/17/06 
 

Cities, Water 
Districts 
 

2 
 

 
IRWMP 
Governance 

Prioritization of 
projects 
 

2/17/06 
 

Cities, Water 
Districts 
 

1 
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Series 
 
SCCRWP 
Natural Loading 

Natural Loads 
 

2/1/06 
 

Agencies   
 

1 
 

 
Water Shed 
Mtgs. Series 

Aliso-San Juan- 
Salt Creeks 
 

1/18/06 
 

 Cities,NGOs, 
Water Dists 
 

1 
 

 
C-5.7   Environmental Performance Report (LIP Section A-5.6) 
 
The Environmental Perform Each reporting year serves as the benchmark for the next year’s 
resource effort and EPR process evaluation.   This EPR process emphasizes: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
The Environmental Performance Reports are completed each year by the City from inspection 
forms for each inventoried municipal fixed facility, field program, and drainage facility.   Copies 
of the completed forms are attached under Section 5 in Appendix I.   
 
C-5.8   Municipal Activities Program Assessment and Modifications  
 
During the reporting year, a fee-forfeiture program was initiated for encroachment permit 
projects inspected by City staff to improve compliance, educate contractors, and facilitate 
documentation of water-quality-related activities of public works municipal staff that had been 
identified during the prior year’s PEA as not being adequately addressed.  This program has been 
successful for all its intended purposes and has brought net revenue to the City (also see 
discussion in Section 10).   
 
Also during the reporting year, the Water Quality Planning Checklist for Public Works 
Construction Project Managers (added to the City’s LIP last year due to an identified need) was 
successful in promoting better recognition and incorporation of water quality design and permit 
requirements into the public sector construction project design process.    
 
In this year’s assessment of the Municipal program, the City has identified the following issues 
and prepared a “Municipal Action Plan” for the upcoming year, as follows: 
 
Municipal Action Plan 
Action 
Initiate modified street-sweeping program to increase sweeping frequency at high-traffic streets 
Proceed with phased installation of trash receptacle lids at City parks 
Continue installation of debris gates at catch basins 
Install manhole covers at catch basins currently lacking them, to facilitate access for cleaning 
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The program modifications that will be made to the Municipal Activities section of the City’s 
LIP include the updated municipal inventory, inventory map, inventory prioritization and BMP 
requirements by inventoried facility, and are attached under Section 5 in Appendix II.  Also 
attached in Appendix II are the revised standard information forms for Encroachment Permit 
Applicants, including the Permitted Use Specifications defining the minimum required BMPs.   
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section 6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permits set a high expectation for 
the performance of the public education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section A-6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section A-6.3) 
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following: 
 
Public Education Material Distribution 
 
The City made educational materials available to its residents at the City Hall lobby, the 
Public Works and Community Development Departments, the Senior Center, and at 
Crown Valley Community Park.   
 
Available Materials 
BROCHURES- ENGLISH 
The Ocean Begins at Your Front Door  
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
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Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
Help Prevent Ocean Pollution: Tips for Pet Care 
Help Prevent Ocean Pollution: Tips for Pool Maintenance 
Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
Water Quality Guidelines for Permitted Lot and Pool Drains  
Sewage Spill Reference Guide 
 
BROCHURES- SPANISH 
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
 
OTHER 
Construction Runoff Guidance Manual 
  
 
Employee Training and Outreach: 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
Distributed informational notices to all employees' inboxes and email; 
Posted information on the City's website; 
Conducted in-house program development sessions to refine procedures with lead 
program staff in each department; 
Sent key staff to all the Countywide NPDES subcommittee meetings; 
Encouraged attendance by planners, inspectors and code enforcement officers at training 
seminars and workshops put on by the County; 
Met individually with capital construction project managers to review relevant program 
requirements; 
Met with contract supervisory personnel to establish specific obligations and reporting 
procedures. 
  
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
Maintained a supply of BMP fact sheets and construction-related educational brochures 
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in the Community Development Department; 
Included BMP requirements in bid documents for Public Works construction projects; 
Distributed BMP fact sheets with permits;  
Distributed BMP fact sheets and Construction Runoff Guidance Manual at construction 
sites ; and 
Contacted construction site managers prior to each rainy season.  
 
Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
Mailed brochures to industrial site owners/operators; and. 
Distributed BMP information to owners and operators during inspections.  
 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
Provided information about BMPs and regulations with business licenses or permits . 
Mailed or delivered brochures. 
Distributed information and educated owners and operators during inspections. 
Maintained a supply of informational brochures and flyers relevant to commercial sites in 
the Community Development Department.  
 
 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
 
 Outreach Initiatives 
Published information about urban runoff and stormwater pollution issues on the City’s 
website  
Published newsletter articles about urban runoff issues and pollution pollution prevention 
in every edition of the quarterly Citywide newsletter. 
Provided news releases to the City’s local newspaper covering subjects such as the City's  
Landscape Renewal Rebate Program and Stream Restoration Projects.   
Made relevant water quality brochures available at City Hall, the Senior Center, and the 
Community Park. 
Televised City Council meetings on the city’s local cable access channel, including 
water-quality-related agenda items.  
Advertised at City facilities using the County's  stormwater pollution prevention artwork 
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Participated in community events by hosting a booth with information and promotional 
materials at the annual Expo and Volunteer Connection Day events. 
Sponsored the Countywide Annual Inner Coastal & Watershed Cleanup Day financially. 
Mailed information about water quality issues and BMP checklists to all Homeowners 
Associations. 
Published information and application forms for the City's GreenBack Landscape 
Renewal Rebate program to on the City’s website   
   
 
 
The following initiatives targeted schools: 
 

Schools Initiatives 
Participated in "Career Day" at the local high school. 
Participated in "Work Shadow Day" for the local high school.  

 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 
Formed partnership with the Municipal Water District of Orange County for 
blending publicity efforts for MWDOC's "SmarTimer" program with the City's 
"GreenBack" Landscape Renewal Rebates. 
Joined with other local cities and water/sewer districts to update the Integrated 
Regional Water Management Plan and give high priority to proposed pollution 
prevention projects. 
Formed a partnership with the South Orange County Wastewater Authority for 
administrative and fundraising support of the proposed Orange Coast Watershed 
Education Center in Laguna Niguel's Crown Valley Park.  

 
 
C-6.4  Public Participation (LIP Section A-6.4) 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
 

Public Participation 
Encouraging Behavior Change - Through the public education program, residents 
have been asked to make adjustments to their activities to reduce the impact to the 
storm drains and water quality.   
 
Asking for Feedback -The City has provided opportunities for residents to ask 
questions and give comments about the stormwater program.  City newsletters and 
the website have included contact information for people to communicate with 
municipal staff.   
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Participating in Outreach Events – Participation in outreach events allows for a two-
way communication with the public. It is an excellent opportunity to not only 
disseminate stormwater public education information and materials but also allows 
the .public to respond with question, comments and/or concerns.  
 
School Programs - Providing children with the tools to actively participate in the 
protection of their local waterways and beaches creates powerful environmental 
stewards of the future. 
  

 
 
C-6.5 Program Effectiveness Assessment (LIP Section A-6.5) 
 
Overall, the City's public education program was successful in supplementing the 
Countywide educational efforts and in reaching localized target audiences.  Better display 
racks were installed for water quality brochures in the lobbies of several City 
Departments.  Water quality education materials and pollution-prevention grant 
applications were made available through the City's website.  Inter-agency partnerships 
were boosted during the reporting year by cooperative efforts with the local water/sewer 
districts and adjacent cities to develop the Integrated Regional Water Management Plan.  
"Step 2" grant proposal under Proposition 50 Chapter 8 and a separate Step 2 proposal 
under the Proposition 40 Urban Stormwater Program.  A special “Board-Building” 
breakfast was conducted to identify community leaders who would be interested in 
serving on the Board of Directors for the proposed Watershed Education Center.   
 
From a quantitative standpoint, the total number of “impressions” fell off this year due to 
delays in the bus-shelter-ad program. The City estimates that water quality message 
impressions were generated during this reporting year through the various 
communication mechanisms as follows: 
 
2,000          Community events participation (1 larger, 2 smaller events) 
100,000       Quarterly newsletter (25,000 households x 4 quarters) 
200,000            Articles in the Laguna Niguel News (25,000 circulation x 8) 
2,000              Televised Council meetings with water quality topics(500 viewers x 4) 
100                   In-house training (50 employees, 2 communication sets) 
310            BMP information distributed for new entitlements and permits 
83              BMP information distributed during construction site inspections 
38                Information distributed during commercial/industrial site inspections 
38 Information distributed through other commercial/industrial outreach  
350                 Students participating in Career Day and Workshadow Day  
150                 Attendees at BMP presentations by City staff at water quality conferences 
60                   Audiences for City presentations at watershed stakeholder groups 
96                  BMP checklist mailings to property managers (96 HOAs) 

20 HOA Board members at City water quality related presentations 
45  Attendees at Board-building breakfast for Watershed Education Center 
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Through its own public eduation effort, the City estimates it made the following number 
of impressions during the reporting period:  
300,000  
 
 
C-6.6 Public Education Modifications 
 
Priorities for the upcoming year include developing targeted outreach mechanisms for  
pre-selected single-family residential neighborhoods to encourage  enrollment in the two 
new pollution-prevention grant projects; outreach to targeted multifamily streets where 
modified street-sweeping and parking prohibitions are planned to be implemented on a 
pilot program basis and outreach to Homeowners Associations to encourage more 
vigilance against irrigation runoff.   
 
No program modifications are being made to the Public Education section of the City’s 
LIP this year. 
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.  
 
In May 1997 the City certified to the San Diego Regional Board that it was implementing the 
new development and redevelopment water quality requirements developed with the Principal 
Permittee and other Permittees as Appendix G of the 1993 DAMP. Since that time all new 
development and redevelopment in the City has occurred in conformance with Appendix G 
resulting in BMPs being implemented for water quality improvement in many projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7). 
 
C-7.2  Organization Structure (LIP Section A-7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element were identified in an Organization Chart (Figure 
A-7-1) of the City’s Local Implementation Plan (LIP).  During the reporting period no changes 
were made to the Organization Chart. 
  
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
The City did not identify any General Plan elements that needed to be revised during this 
reporting period. 
 
C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
As described in the City’s LIP, the City utilizes the State’s standard CEQA checklist during the 
project environmental review process.  The City did not identify any needed revision to the 
CEQA checklist it utilizes. 
 
The City did not identify any needed revision to the CEQA checklist it utilizes.  The City’s 
CEQA Checklist was not changed and is incorporated into the City’s LIP  
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C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 
 
C-7.5.1 Conditions of Approval 
 
During this reporting period, the City did not identify any needed revision to its standard 
Conditions of Approval. The Conditions of Approval for the City are as follows:   
 
 Water Quality Conditions: 
 

 Prior to the issuance of any grading or building permits for projects that will result in 
soil disturbance of one or more acres of land, the applicant shall demonstrate that 
coverage has been obtained under California’s General Permit for Stormwater 
Discharges Associated with Construction Activity by providing a copy of the Notice of 
Intent (NOI) submitted to the State Water Resources Control Board and a copy of the 
subsequent notification of the issuance of a Waste Discharge Identification (WDID) 
Number.  Projects subject to this requirement shall prepare and implement a Stormwater 
Pollution Prevention Plan (SWPPP).  A copy of the current SWPPP shall be kept at the 
project site and be available for City review on request. 

 
 Prior to the issuance of any grading or building permits or prior to recordation upon 

subdivision of land if determined applicable by the Community Development Director, 
the applicant shall submit to the City for review and approval a Final Water Quality 
Management Plan that: 

 
a. Incorporates approved plans, requirements of preliminary WQMP, conditions of 

approval and any applicable CEQA mitigation measures; 
b. Incorporates the applicable Routine Source Control BMPs as defined in the 

DAMP; 
c. Incorporates Treatment Control BMPs as defined in the DAMP; 
d. Generally describes the long-term operation and maintenance requirements for 

the Treatment Control BMPs; 
e. Identifies the entity that will be responsible for long-term operation and 

maintenance of the Treatment Control BMPS; and, 
f. Describes the mechanism for funding the long-term operation and maintenance 

of the Treatment Control BMPs. 
 

 Prior to grading or building permit close-out and/or the issuance of a certificate of use 
or a certificate of occupancy, the applicant shall: 

 
a. Demonstrate that all structural best management practices (BMPs) described in 

the project’s WQMP have been constructed and installed in conformance with 
approved plans and specifications;  

b. Demonstrate that applicant is prepared to implement all non-structural BMPs 
described in the project’s WQMP;  

c. Demonstrate that an adequate number of copies of the project’s approved 
WQMP are available onsite; and, 
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d. Submit for review and approval by the City an Operations and Maintenance 
(O&M) Plan for all structural BMPs. 

 
Industrial Facilities 
 

 For industrial facilities subject to California’s General Permit for Stormwater Discharges 
Associated with Industrial Activity as defined by Standard Industrial Classification 
(SIC) code, prior to grading or building permit close-out and/or the issuance of a 
certificate of use or a certificate of occupancy, the applicant shall demonstrate that 
coverage under the permit has been obtained providing a copy of the Notice of Intent 
(NOI) submitted to the State Water Resources Control Board and a copy of the 
notification of the issuance of a Waste Discharge Identification (WDID) Number. 

 
Eating and Drinking Establishments 
 

 To prevent pollution generated from site specific activities, pursuant to Section A-9.2, 
Commercial Program of the City of Laguna Niguel Stormwater Local Implementation 
Plan, the applicant shall implement Best Management Practices (BMPs) for Eating and 
Drinking Establishments (Fact Sheet IC-20), including but not limited to, the use and 
maintenance of grease interceptors, in accordance with the requirements of the Moulton 
Niguel Water District, and the use of a dedicated cleaning area with a drain which is 
plumbed to the sanitary sewer system.  All equipment, including floor mats, grease 
filters, grills, garbage cans, etc., shall be cleaned in a wash area that is plumbed to the 
sanitary sewer system (i.e. mop sink or wash water containment basin).  Wash water 
from the cleaning of outdoor eating areas, “drive-thru” areas, sidewalks, parking lots 
and dumpster storage areas must be contained and disposed of properly and shall not 
be allowed to enter the storm drain system including the gutter and storm-drain inlets. 

          
Special Conditions 
 

 Prior to the issuance of any building permits, the applicant shall include in the plans any 
urban runoff control measures deemed necessary by the Building Official. 

 
 Prior to issuance of certificates of use and occupancy or building permits for individual 

tenant improvements or construction permits for a tank or pipeline, uses shall be 
identified and, for specified uses, the applicant shall propose plans and measures for 
chemical management (including, but not limited to, storage, emergency response, 
employee training, spill contingencies and disposal).  The chemical management 
measures shall be incorporated as an element of a Water Quality Management Plan and 
shall be subject to the approval of the City Building Official and other specified agencies 
such as the Fire Authority/Fire Department, the Orange County Health Care Agency 
and sewering agencies to ensure implementation of each agency’s respective 
requirements.  Certificates or permits may be ministerially withheld if features needed 
to properly manage chemicals cannot be incorporated into a previously completed 
building, center or complex. 
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Construction Related Conditions 
 

 Water-Quality Notes - The following water-quality notes shall be added to the project’s 
building plans: 

 
a. Sediments from areas disturbed by construction shall be retained on site using an 

effective combination of erosion and sediment controls.  Stockpiles of soil shall be 
properly contained to minimize the transport of sediment from the site to streets, 
sidewalks, gutters, drain inlets or adjacent properties by runoff, vehicle tracking or 
wind. 

 
b. To trap sediment before it enters the storm-drain system, including gutters and drain 

inlets, use sandbags, gravelbags or other effective filter or trap-type barriers where 
appropriate to intercept and slow the flow of runoff from the construction site.  All 
on-site storm-drain inlets shall be protected.  Off-site inlets shall be protected in 
areas where construction activity tracks sediment onto paved areas or where drain 
inlets receive runoff from the construction site. 

 
c. On a daily basis remove by sweeping or vacuuming and dispose properly all 

sediment and construction debris which is tracked or deposited onto public or 
private sidewalks, gutters or paved roads.  Sediment and construction debris shall 
not be washed into the storm drain system, including the gutter and storm-drain 
inlets. 

 
d. To control dust generated by construction activities use water or other dust 

stabilizers.  Cover or stabilize small stockpiles of soil and debris to reduce blowing 
dust. 

 
e. Construction-related materials, wastes, spills or residues shall be retained on site to 

minimize transport from the site to streets, sidewalks, gutters, drain inlets or 
adjoining properties by wind or runoff.  Use appropriate covers, containment areas 
or surfaces and indoor storage to prevent soil contamination and contact with storm-
water runoff. 

 
f. Stockpiles of soil, sand, gravel, building and paving materials and pressure-treated 

wood shall be managed to prevent air and water pollution.  Stockpiles and materials 
shall not be allowed in the gutter or street and should be located 50 feet away from 
concentrated flows of storm water, watercourses and drain inlets.  Prior to the onset 
of rain, stockpiles shall be covered and protected by a temporary perimeter sediment 
barrier at all times. 

 
g. Hazardous-material waste, including but not limited to petroleum products, roofing 

tar, paints, solvents, stains, acids, wood preservatives, septic wastes and asphalt 
products, shall not be allowed to enter the gutter, storm-drain system or 
watercourses. They shall be properly transported, used, stored and disposed as 
required by federal and state law.  Paint brushes and equipment for water-and oil-
based paints shall be cleaned within a contained area and shall not be allowed to 
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contaminate site soil, watercourses or storm-drain systems.  Water-based paints shall 
be rinsed into the sanitary-sewer system; and thinners, solvents, excess oil-based 
paints and sludge shall be disposed as hazardous waste. 

 
h. Cementaceous products such as concrete, mortar or stucco from concrete trucks, 

potable mixers and miscellaneous containers shall not be washed-out into the gutter, 
storm-drain system or watercourses.  Designated washout areas shall be located at 
least 50 feet from concentrated flows of storm water, watercourses and storm-drain 
inlets.  Runoff from washout-areas shall be contained by constructing a temporary 
pit or berm area large enough to capture the liquid and solid waste materials. 

 
i. Saw-cut-cement concrete and asphalt-concrete slurry shall not be allowed to enter 

the gutter, storm-drain system or watercourses.  Residue from grinding operations 
shall be picked up by means of a vacuum attachment to the grinding machine and 
not allowed to flow across the pavement or be left on the surface of the pavement. 

 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and/or via its website:  
 
- City of Laguna Niguel Water Quality Management (WQMP) Guidelines, dated November 15, 
2003 
- WQMP Template 
- BMP Fact Sheets    
 
During this reporting period the City received two (2) Preliminary and one (1) Final WQMPs for 
review and approval as noted in the table that follows. 
 
 Reviewed Approved 
Preliminary WQMP 2 2 
Final WQMP 1 1 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
 
All three development projects were considered priority projects and the three WQMPs in the 
table above included treatment control BMPs to meet the SUSMP requirements.  The treatment 
control BMPs utilized for these priority projects included proprietary control measures such as 
Media Filter Systems and Hydrodynamic Separator Systems (CDS units) housed within 
underground vaults connected to the projects storm drain system.  In addition, one of the projects 
utilized vegetated grass swales to supplement the proprietary control measures. 
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
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 Text Summarizing Each Common Deficiency 
1 Failure to utilize the appropriate structural 

BMP to target both the primary and the other 
pollutants of concern 

2 Failure to identify the appropriate receiving 
water and the pollutants for which they are 
impaired. 

3 Failure to include an operation and 
maintenance plan (O&M) in the WQMP. 

 
Table C-7.1 part A 
Watershed – Field Name Value 
Aliso Creek - Industrial Development (acres)  
Aliso Creek - Commercial Development (acres) 2 
Aliso Creek - Residential Development (acres)  
Aliso Creek - Development (acres)  
Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N1. 
Owner, Tenant, Occupant Education 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N2. 
Activity Restrictions 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N3. 
Common Area Landscape 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N4. 
BMP Maintenance 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N5. 
Title 22 CCR Compliance 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N6. 
Local Water Quality Permit 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N7. 
Spill Contingency Plan 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N8. 
Underground Storage Plan 

 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N9. 
Hazardous Materials Disclosure 

 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N10. 
Uniform Fire Code 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N11. 
Common Area Litter Control 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N12. 
Employee Training 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N13. 
Loading Dock Good Housekeeping 

 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N14. 
Common Area Catch Basin Inspection 

1 

Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N15. 
Street Sweeping Private Streets & Parking Lots 

1 
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Aliso Creek - Applicable Routine non-Structural Source Control BMPs - N17. 
Retail Gasoline Outlets 

 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Storm 
Drain System Stenciling/Signage 

1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor 
Material Storage Area 

 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Trash 
Storage Areas 

1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Efficient 
Irrigation Systems & Landscape Design 

1 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Protect 
Slopes & Channels 

 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Loading 
Dock Areas 

 

Aliso Creek - Applicable Routine Structural Source Control BMPs - 
Maintenance Bays 

 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Vehicle 
Wash Areas 

 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Outdoor 
Process Areas 

 

Aliso Creek - Applicable Routine Structural Source Control BMPs - 
Equipment Wash Areas 

 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Fueling 
Area 

 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Hillside 
Landscaping 

 

Aliso Creek - Applicable Routine Structural Source Control BMPs - Wash 
Water Controls for Food Prep Areas 

 

Aliso Creek - Applicable Routine Structural Source Control BMPs - 
Community Car Wash Racks 

 

Aliso Creek - Selected Treatment Control BMPs - Biofilters  
Aliso Creek - Selected Treatment Control BMPs - Detention Basins  
Aliso Creek - Selected Treatment Control BMPs - Infiltration Basins  
Aliso Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands  
Aliso Creek - Selected Treatment Control BMPs - Filtration  
Aliso Creek - Selected Treatment Control BMPs - Hydrodynamics Separation 
Systems 

1 

Aliso Creek - Selected Treatment Control BMPs - Regional or Watershed 
BMPs 

 

Aliso Creek - Site Design BMPs 1 
Dana Point Coastal Streams - Industrial Development (acres)  
Dana Point Coastal Streams - Commercial Development (acres) 5 
Dana Point Coastal Streams - Residential Development (acres)  
Dana Point Coastal Streams - Development (acres)  
Dana Point Coastal Streams - Applicable Routine non-Structural Source 1 
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Control BMPs - N1. Owner, Tenanat, Occupant Education 
Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N2. Activity Restrictions 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N3. Common Area Landscape 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N4. BMP Maintenance 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N5. Title 22 CCR Compliance 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N6. Local Water Quality Permit 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N7. Spill Contingency Plan 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N8. Underground Storage Plan 

 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N9. Hazardous Materials Disclosure 

 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N10. Uniform Fire Code 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N11. Common Area Litter Control 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N12. Employee Training 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N13. Loading Dock Good Housekeeping 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N14. Common Area Catch Basin Inspection 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N15. Street Sweeping Private Streets & Parking Lots 

1 

Dana Point Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N17. Retail Gasoline Outlets 

 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Storm Drain System Stenciling/Signage 

1 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Outdoor Material Storage Area 

 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Trash Storage Areas 

1 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Efficient Irrigation Systems & Landscape Design 

1 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Protect Slopes & Channels 

 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Loading Dock Areas 

1 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Maintenance Bays 

 

Dana Point Coastal Streams - Applicable Routine Structural Source Control  
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BMPs - Vehicle Wash Areas 
Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Outdoor Process Areas 

 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Equipment Wash Areas 

 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Fueling Area 

 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Hillside Landscaping 

 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Wash Water Controls for Food Prep Areas 

 

Dana Point Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Community Car Wash Racks 

 

Dana Point Coastal Streams - Selected Treatment Control BMPs - Biofilters 1 
Dana Point Coastal Streams - Selected Treatment Control BMPs - Detention 
Basins 

 

Dana Point Coastal Streams - Selected Treatment Control BMPs - Infiltration 
Basins 

 

Dana Point Coastal Streams - Selected Treatment Control BMPs - Wet Ponds 
or Wetlands 

 

Dana Point Coastal Streams - Selected Treatment Control BMPs - Filtration  
Dana Point Coastal Streams - Selected Treatment Control BMPs - 
Hydrodynamics Separation Systems 

1 

Dana Point Coastal Streams - Selected Treatment Control BMPs - Regional or 
Watershed BMPs 

 

Dana Point Coastal Streams - Site Design BMPs 2 
San Juan Creek - Industrial Development (acres)  
San Juan Creek - Commercial Development (acres) 1 
San Juan Creek - Residential Development (acres)  
San Juan Creek - Development (acres)  
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N1. Owner, Tenanat, Occupant Education 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N2. Activity Restrictions 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N3. Common Area Landscape 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N4. BMP Maintenance 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N5. Title 22 CCR Compliance 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N6. Local Water Quality Permit 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N7. Spill Contingency Plan 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 1 
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N8. Underground Storage Plan 
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N9. Hazardous Materials Disclosure 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N10. Uniform Fire Code 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N11. Common Area Litter Control 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N12. Employee Training 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N13. Loading Dock Good Housekeeping 

 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N14. Common Area Catch Basin Inspection 

 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N15. Street Sweeping Private Streets & Parking Lots 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N17. Retail Gasoline Outlets 

1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Storm 
Drain System Stenciling/Signage 

1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Outdoor Material Storage Area 

 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Trash 
Storage Areas 

1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Efficient Irrigation Systems & Landscape Design 

1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Protect Slopes & Channels 

 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Loading Dock Areas 

 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Maintenance Bays 

 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Vehicle Wash Areas 

 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Outdoor Process Areas 

 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Equipment Wash Areas 

 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Fueling Area 

1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Hillside Landscaping 

 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Wash 
Water Controls for Food Prep Areas 

 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Community Car Wash Racks 

 

San Juan Creek - Selected Treatment Control BMPs - Biofilters  
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San Juan Creek - Selected Treatment Control BMPs - Detention Basins  
San Juan Creek - Selected Treatment Control BMPs - Infiltration Basins  
San Juan Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands  
San Juan Creek - Selected Treatment Control BMPs - Filtration  
San Juan Creek - Selected Treatment Control BMPs - Hydrodynamics 
Separation Systems 

1 

San Juan Creek - Selected Treatment Control BMPs - Regional or Watershed 
BMPs 

 

San Juan Creek - Site Design BMPs 3 
 
Table C-7.1 part B 
Watershed – Field Name Value 
Aliso Creek - # of New Development Projects 1 
Aliso Creek - # of Re-Development Projects 0 
Aliso Creek - # of  WQMPs Approved 1 
Dana Point Coastal Streams - # of New Development Projects 1 
Dana Point Coastal Streams - # of Re-Development Projects 0 
Dana Point Coastal Streams - # of  WQMPs Approved 1 
San Juan Creek - # of New Development Projects 0 
San Juan Creek - # of Re-Development Projects 1 
San Juan Creek - # of  WQMPs Approved 1 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City has used the following mechanism(s): 
 
1) The City requires standard water quality notes for building and grading plans and/or a 

signed water quality form acknowledging the required construction related BMP's. 
 
2) The City requires that all applicants for building or grading permits for sites of one acre 

or more (1) have submitted a Notice of Intent (NOI) to the State Water Resources Control 
Board, and (2) understand that a Stormwater Pollution Prevention Plan (SWPPP) must be 
completed and onsite before any commencement of any construction activities, the City 
has used the following mechanism(s). The City requires submital of the NOI prior to 
issuance of the construction permit. 

 
3) The City requires erosion and sediment control plans prior to issuance of grading permits. 
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
   
During the reporting period, the City did not identify any needed revisions to its WQMP 
requirements.  The City's requirements are included in Section A-7 of the LIP. 
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C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 
 

 
 
 
Verification 
Method 

This Reporting Period Cumulative 
 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 3 3  3 
Self Certification     
Other     

 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
 Type of Enforcement Action Number 
1. None 0 
2.   
3.   
4.   
5.   
 
In verifying Project WQMPs for BMP implementation and ongoing operations and maintenance, 
the City found that the three most common deficiencies warranting enforcement actions were: 
 
 Most Common Deficiencies 
1 No deficiencies warranting enforcement action 
2  
3  
 
C-7.8 Training and Outreach (LIP Section A-7.8) 
 
City staff having implementation responsibility related to new development and redevelopment 
were sent to training last reporting year and since there was no staff turnover, they were not sent 
to training this reporting period. 
  
Title of Workshop or 
Training Module 

Training 
Sponsored or 
Conducted 
By 

Date of 
Training 

Attendee 
Name 

Attendee Department 
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The City did not conduct special education or outreach activities for developers, 
engineers/architects, and construction/general contractors to promote awareness of stormwater 
quality issues and requirements.   
 
 

Name or Title – Education/Outreach 
Activity 

Number of Attendees Number of Education 
Materials Distributed 

   
 
C-7.9 New Development/Redevelopment Program Modifications 
 
As the last step, the City evaluates the program and determines what changes would be 
appropriate.  In general, the New Development program is considered to be working effectively.  
During the reporting year, the City initiated a post-construction verification inspection for BMP 
maintenance for projects subject to WQMPs and was able to ensure adequate BMP maintenance.  
No LIP changes are being incorporated in the Section 7 standard program this year.  For the 
upcoming year, priority will be given to developing a tracking mechanism of specific BMPs 
required for site-specific WQMP projects subject to SUSMP requirements.  
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C-8.0 Construction  
 
C-8.1 Introduction (LIP Section A-8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities. 
 
C-8.1.1 Overall Program Management 
 
Through the submittal of an Organization chart, the City identified which Department(s) 
were responsible for the implementation of this stormwater program element.  During the 
reporting period, no changes were made to the Organization Chart.   
   
C-8.2    Inventory of Construction Sites (LIP Section A-8.2) 
 
The City has developed a watershed based inventory of the identified construction sites 
within the City’s jurisdiction.  Summaries of the construction inventory are provided 
below.  There was a decrease in the inventory numbers compared to the previous 
reporting year, due to a decrease in construction activity in the City.   
 
Watershed Summary: 
Watershed Private Projects Public Projects 

for Santa Ana 
Region 

Public 
Projects for 
San Diego 
Region 

Total for all categories for 
current reporting year 

Aliso Creek 746 0 5 751 
Dana Point Coastal 
Streams 

435 0 2 437 

San Juan Creek 30 0 1 31 
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory and 
map are included as Attachments under Section C-8 in Appendix I to this report. 
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C-8.3 Prioritization of Construction Sites (LIP Section A-8.3) 
 
The City of Laguna Niguel prioritized the construction sites as high, medium or low 
based on their respective threat to water quality.  Summaries of the prioritizations are 
provided below. 
 
Jurisidctional Summary 
Construction Site Prioritizations Total Public Project 

Sites 
Total Private Project Sites 

- Mandatory high priority sites 0 0 
- Sites subject to General Construction 
Permit 

4 1 

- Sites with a high potential for or history 
of non-stormwater discharges 

4 0 

- Site tributary to and within 500 feet of 
an ASBS 

0 0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 0 

- Sites within, directly adjacent to or 
discharging directly to an ESA 

0 0 

Number of mandatory high priority sites 0 0 
Number of medium priority sites 7 0 
Number of low priority sites 1 1210 
Total Number of Sites 8 1211 
 
There was a decrease in the total construction site numbers compared to the previous 
reporting year; however, prioritizations did not change as a result of inspections.   
 
Watershed Summary 
Watershed Number of 

High 
Priority 
Sites 

Number 
of 
Medium 
Priority 
Sites 

Number 
of Low 
Priority 
Sites 

Total Number of Sites 

Aliso Creek 1 4 746 751 
Dana Point Coastal Streams 0 2 435 437 
San Juan Creek 0 1 30 31 
 
The number of low priority sites varies from year to year due to changes in construction 
activity.  The number of high priority sites remained the same.  There is only one high 
priority site in the City and it is a long-term development project for single-family 
production (tract) homes which are located on a large property (50 acres or more). 
    
The construction prioritization is updated on an ongoing basis and provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated 
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inventory with the prioritizations is included as an Attachment under Section C-8 in 
Appendix I to this report. 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction 
program.  The fact sheets include a description of specific BMPs for common 
construction activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.  The activity based Construction 
fact sheets that were developed are fact sheets from the 2003 edition of the California 
Stormwater Quality Association Stormwater Best Management Practice Handbook-
Construction and are incorporated into the City’s LIP. 
 
C-8.5    Documentation Requirements (LIP Section A-8.6) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
Dana Point Coastal Streams 0 
San Juan Creek 0 

 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
Dana Point Coastal Streams 0 
San Juan Creek 0 
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C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section A-8.7) 
 
The City of Laguna Niguel inspected the construction sites at the frequency determined 
by the priority ranking assigned to each facility as identified in the LIP.  The inspections 
generally include a review of BMP implementation through the erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices 
on a site and evidence of past or present unauthorized non-stormwater discharges.   
 
The City of Laguna Niguel inspects all construction sites at the frequencies stated in the 
table below from the City’s LIP.    
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

 
*Or, 
Monthly for any site that the City of Laguna Niguel certifies in a written statement to the 
SDRWQCB all of the following (certified statements may be submitted to the San Diego 
Regional Board at any time for one or more sites): 
 
i. City has record of construction site’s Waste Discharge Identification Number 

(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 

ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 

iii. City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and  

iv. City finds that the SWPPP is being properly implemented on site. 
 
The number of inspections completed by Community Development Department staff 
during the current reporting year is presented below.  Inspections conducted by Public 
Works Department staff (for encroachment permits or for significant municipal Capital 
Improvement Program projects) are reported under Section 5 – Municipal Activities. 
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Jurisdictional Summary 
Facility Category Number of Sites Inspected During the  Reporting 

Period 
 High Med Low 
Private Projects 23 0 2923 
Public Projects-Santa Ana Region 0 0 0 
Public Projects-San Diego Region 0 8 7 
Total  23 8 

 
2930 

 
There is only one high priority site in the City and it is a long-term development project 
for single-family production (tract) homes which are located on a large property (50 acres 
or more).  The City’s Grading Engineer/Inspector completed 23 Water Quality inspection 
forms for this construction site; however, in practice the Grading Engineer/Inspector is at 
the construction site, on average, 2 to 3 days a week when rain is in the forecast and there 
is a rainstorm event. 
 
The number of non-compliant sites identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-inspections 
 Due to Non-Compliance 

Aliso Creek 16 16 
Dana Point Coastal 
Streams 

13 13 

San Juan Creek 0 0 
 
The primary non-compliance issues resulting in re-inspections were: 1) non-deployment, 
improper deployment, or non-maintenance of sediment control BMPs; and, 2) lack of 
sweeping of soil and debris from hardscape surfaces (i.e. streets and sidewalks). 
 
Enforcement 
 
The City of Laguna Niguel’s Construction Inspectors and Authorized Inspectors 
undertake enforcement activities according to the City’s adopted Storm Water Quality 
Control Ordinance No. 2003-133 and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
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noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period.   
 
Watershed Summary 
 

Watershed 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek  16    
Dana Point 
Coastal 
Streams 

 13    

San Juan 
Creek 

     

 
C-8.7    Training and Outreach (LIP Section A-8.8) 
 
Training 
 
The City of Laguna Niguel conducted and/or participated in Principal Permittee 
sponsored training to assist responsible municipal staff in understanding the Construction 
Program.  The training conducted during the reporting period is summarized in the tables 
below: 
 
 Jurisdictional Summary 
 
Training Conducted by County or Other Agency Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Numberof 
Attendees 

Community Development 
Department 

Building Division BIA -Construction 
Storm Water 
Compliance 
Training Seminar 

9-29-05 1 

    1 
 
Training Conducted by City Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Numberof 
Attendees 
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As indicated above the City of Laguna Niguel participated in one (1) training session 
related to construction storm water compliance during the current reporting year.  These 
training sessions reached a total of one (1) municipal staff.   
 
Title of 
workshop or 
Training 

Date 
Attended 

Sponsoring 
Organizatio
ns 

Staff 
Participated 
by Providing 
a 
Presentation 

Name Department 

      
 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Niguel 
evaluated the program to determine if any program modifications are appropriate.    
Overall, the Construction program was considered to be working well, with actual 
inspection frequency typically exceeding Permit and LIP requirements.  The City of 
Laguna Niguel made no modifications to the Construction Program during the reporting 
year and no changes to the LIP are being made at this time. 
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section A-9.0) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2  Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
During the reporting period no changes were made to the Organization Chart.    
 
C-9.2.2    Inventory  
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 
 

Number of Industrial 
Facilities - Without 
General Industrial 
Permits 

Number of Industrial 
Facilities With 
General Industrial 
Permits 

1  1 
 
No change to the inventory numbers compared to the previous reporting year.   
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Watershed Summary  
Watershed Number of Industrial 

Facilities in Watershed  
Aliso Creek 0 
Dana Point Coastal Streams 0 
San Juan Creek 1 
 
No change in the inventory numbers compared to the previous reporting year.    
 
The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The inventory includes relevant information on 
ownership, SIC and/or NAICS codes, General Industrial Permit WDID# (if any), size, location, 
etc. The updated inventory and map is included in Appendix I to this report. 
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of Facilities 
Mandatory high priority facilities  
- Facilities subject to General 
Industrial Permit 

1 

- Section 313 Title III Sara 0 
- Facilities with a high potential for or 
history of non-stormwater discharges 

0 

- Facilities tributary to and within 500 
feet of ASBS 

0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 

- Facilities within, directly adjacent to 
or discharging directly to an ESA 

0 

- Number of mandatory high priority 
facilities 

1 

- Number of "other" high priority 
facilities 

0 

- Number of medium priority facilities 0 
- Number of low priority facilities 0 
Total Number Of Facilities 1 
 
No change in the prioritization numbers compared to the previous reporting year.  
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Watershed Summary – Industrial Facility Prioritizations  
 
Watershed 

Number of 
high 
priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low priority 
facilities 

Total 
Number of 
Facilities 

Aliso Creek 0 0 0 0 
Dana Point Coastal Streams 0 0 0 0 
San Juan Creek 1 0 0 1 
Total Number of facilities 1   1 

 
 
There was no change in the prioritization numbers compared to the previous reporting year.  The 
City currently contains only one (1) facility that is classified as Industrial which has not changed 
within the reporting year. 
 
The industrial prioritization is updated if needed as a part of the inventory and provided to the 
Regional Boards as a part of the Annual Progress Report submittal (see Section C-9.2.2).  There 
is no change this year so no update is provided. 
 
C-9.2.4    Monitoring  
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 

Total Number of Industrial Facilities  Number of Facilities that Conducted Water 
Quality Monitoring During the Reporting 
Period 

1 1 
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
 
The City made no changes to the BMP Fact Sheets. 
 
C-9.2.6    Inspections 
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges. 
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The City inspects the high priority industrial sites annually and the medium and low priority sites 
as needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).   
 
The number of inspections completed during the current reporting year is presented below. 
 
Jurisdictional Summary 

Total Number of Facilities 
Number of Facilities Inspected During the Reporting 
Period 
High Med Low 

1 1 0 0 
 
No change in the number of industrial facilities.  There were no of non-compliant facilities 
identified during this inspection.  
 
Watershed Number of 

Facilities Out of 
Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

Aliso Creek 0 0 
Dana Point Coastal Streams 0 0 
San Juan Creek 0 0 

 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem. 
 
Based on the results of the inspections conducted, a summary of the status of the BMP 
implementation is provided below: 
 
Watershed Summary 

Watershed 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities With  
No BMPs  

Aliso Creek O 0 0 
Dana Point Coastal Streams 0 0 0 
San Juan Creek 1 0 1 
 
C-9.2.8    Enforcement   
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The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule.  
No enforcement actions were taken for industrial facilities in the City during the reporting year. 
 
Watershed Summary 

Watershed 

Administrative Remedies Criminal 
Remedies 

# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek 0 0 0 0 0 
Dana Point 
Coastal 
Streams 

0 0 0 0 0 

San Juan 
Creek 

0 0 0 0 0 

 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
Dana Point Coastal Streams 0 
San Juan Creek 0 

 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
C-9.3   Commercial Program (LIP Section A-9.2) 
 
C-9.3.1    Organization Chart 
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The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
During the reporting period, no changes were made to the Organization Chart.    
 
C-9.3.2    Inventory  
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
Commercial Site/Source Total Number 

of Sites  
Aliso Creek - Automobile mechanical 
repair, maintenance, fueling, or cleaning 

3 

Aliso Creek - Airplane mechanical repair, 
maintenance, fueling, or cleaning 

0 

Aliso Creek - Boat mechanical repair, 
maintenance, fueling, or cleaning 

0 

Aliso Creek - Equipment repair, 
maintenance, fueling, or cleaning 

0 

Aliso Creek - Automobile and other 
vehicle body repair or painting 

0 

Aliso Creek - Mobile automobile/other 
vehicle washing 

3 

Aliso Creek - Automobile (or other 
vehicle) parking lots and storage facilities 

0 

Aliso Creek - Retail or wholesale fueling 8 
Aliso Creek - Pest control services 0 
Aliso Creek - Eating or drinking 
establishments  

110 

Aliso Creek - Mobile carpet, drape or 
furniture cleaning 

0 

Aliso Creek - Cement mixing or cutting 0 
Aliso Creek - Mobile high pressure or 
steam cleaning 

0 

Aliso Creek - Masonry 0 
Aliso Creek - Painting and coating 0 
Aliso Creek - Botanical or zoological 
gardens and exhibits 

0 

Aliso Creek - Landscaping (and hardscape 
installations) 

0 

Aliso Creek - Nurseries and greenhouses 4 
Aliso Creek - Golf courses, parks and 0 
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other recreational areas/facilities 
Aliso Creek - Cemeteries 0 
Aliso Creek - Pool and fountain cleaning 0 
Aliso Creek - Marinas 0 
Aliso Creek - Port-a-Potty servicing 0 
Aliso Creek - Other sites determined to be 
significant contributors 

0 

Aliso Creek - Sites tributary to 303(d) 
water body for pollutant generated on site 

0 

Aliso Creek - Sites within/directly 
adjacent or discharging directly to ESA 

0 

Aliso Creek - Site tributary to and within 
500 feet of ASBS 

0 

Dana Point Coastal Streams - Automobile 
mechanical repair, maintenance, fueling, 
or cleaning 

0 

Dana Point Coastal Streams - Airplane 
mechanical repair, maintenance, fueling, 
or cleaning 

0 

Dana Point Coastal Streams - Boat 
mechanical repair, maintenance, fueling, 
or cleaning 

0 

Dana Point Coastal Streams - Equipment 
repair, maintenance, fueling, or cleaning 

0 

Dana Point Coastal Streams - Automobile 
and other vehicle body repair or painting 

0 

Dana Point Coastal Streams - Mobile 
automobile/other vehicle washing 

0 

Dana Point Coastal Streams - Automobile 
(or other vehicle) parking lots and storage 
facilities 

0 

Dana Point Coastal Streams - Retail or 
wholesale fueling 

0 

Dana Point Coastal Streams - Pest control 
services 

0 

Dana Point Coastal Streams - Eating or 
drinking establishments  

25 

Dana Point Coastal Streams - Mobile 
carpet, drape or furniture cleaning 

0 

Dana Point Coastal Streams - Cement 
mixing or cutting 

0 

Dana Point Coastal Streams - Mobile high 
pressure or steam cleaning 

0 

Dana Point Coastal Streams - Masonry 0 
Dana Point Coastal Streams - Painting and 0 
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coating 
Dana Point Coastal Streams - Botanical or 
zoological gardens and exhibits 

0 

Dana Point Coastal Streams - 
Landscaping (and hardscape installations) 

0 

Dana Point Coastal Streams - Nurseries 
and greenhouses 

0 

Dana Point Coastal Streams - Golf 
courses, parks and other recreational 
areas/facilities 

1 

Dana Point Coastal Streams - Cemeteries 0 
Dana Point Coastal Streams - Pool and 
fountain cleaning 

0 

Dana Point Coastal Streams - Marinas 0 
Dana Point Coastal Streams - Port-a-Potty 
servicing 

0 

Dana Point Coastal Streams - Other sites 
determined to be significant contributors 

0 

Dana Point Coastal Streams - Sites 
tributary to 303(d) water body for 
pollutant generated on site 

0 

Dana Point Coastal Streams - Sites 
within/directly adjacent or discharging 
directly to ESA 

0 

Dana Point Coastal Streams - Site 
tributary to and within 500 feet of ASBS 

0 

San Juan Creek - Automobile mechanical 
repair, maintenance, fueling, or cleaning 

38 

San Juan Creek - Airplane mechanical 
repair, maintenance, fueling, or cleaning 

0 

San Juan Creek - Boat mechanical repair, 
maintenance, fueling, or cleaning 

0 

San Juan Creek - Equipment repair, 
maintenance, fueling, or cleaning 

0 

San Juan Creek - Automobile and other 
vehicle body repair or painting 

0 

San Juan Creek - Mobile automobile/other 
vehicle washing 

1 

San Juan Creek - Automobile (or other 
vehicle) parking lots and storage facilities 

0 

San Juan Creek - Retail or wholesale 
fueling 

2 

San Juan Creek - Pest control services 1 
San Juan Creek - Eating or drinking 
establishments  

12 
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San Juan Creek - Mobile carpet, drape or 
furniture cleaning 

0 

San Juan Creek - Cement mixing or 
cutting 

0 

San Juan Creek - Mobile high pressure or 
steam cleaning 

0 

San Juan Creek - Masonry 3 
San Juan Creek - Painting and coating 0 
San Juan Creek - Botanical or zoological 
gardens and exhibits 

0 

San Juan Creek - Landscaping (and 
hardscape installations) 

0 

San Juan Creek - Nurseries and 
greenhouses 

0 

San Juan Creek - Golf courses, parks and 
other recreational areas/facilities 

0 

San Juan Creek - Cemeteries 0 
San Juan Creek - Pool and fountain 
cleaning 

0 

San Juan Creek - Marinas 0 
San Juan Creek - Port-a-Potty servicing 0 
San Juan Creek - Other sites determined 
to be significant contributors 

0 

San Juan Creek - Sites tributary to 303(d) 
water body for pollutant generated on site 

0 

San Juan Creek - Sites within/directly 
adjacent or discharging directly to ESA 

0 

San Juan Creek - Site tributary to and 
within 500 feet of ASBS 

0 

Total for all categories  211 
 
The commercial inventory numbers slightly increased compared to the previous reporting year 
due to changes in business ownership.    
 
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The inventory includes relevant information 
on ownership, size, location, etc.  The updated inventory and map is included as an attachment to 
this report.    
 
C-9.3.3    Prioritizations 
 
The City maintains an inventory of high threat commercial sites. A summary of the facilities by 
watershed is provided below. 
 
Jurisdictional and Watershed Summary 
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Commercial Facility 
Prioritizations 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low 
priority 
facilities 

Total 
Number of 
Facilities 

Aliso Creek 128 0 0 128 
Dana Point Coastal Streams 26 0 0 26 
San Juan Creek 57 0 0 57 
Total Number of facilities 211 

 
 
 

 
 

211 
 

 
The commercial inventory numbers slightly increased compared to the previous reporting year 
due to changes in business ownership. 
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
The City made no changes to the BMP Fact Sheets during the reporting year.  
 
C-9.3.5    Inspections 
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
 
The commercial database is updated on an ongoing basis and provided to the Regional Boards as 
a part of the Annual Progress Report submittal. The updated database is included as an 
attachment under Section C-9 in Appendix I to this report. 
 
High priority commercial sites are inspected on an as needed basis.  The City inspected nurseries 
and golf courses and other miscellaneous high priority facilities this reporting year.  In addition, 
the County continued to inspect restaurants within the City.  The number of inspections  
completed during the current reporting year for each type of high priority commercial site are 
presented below. 
 
Jurisdictional Summary 
Commercial Site/Source Number of 

Sites/Sources 
Total Number Since Third 
Permit Adoption 
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Inspected 
Automobile mechanical repair, 
maintenance, fueling, or cleaning 

 38 

Airplane mechanical repair, maintenance, 
fueling, or cleaning 

  

Boat mechanical repair, maintenance, 
fueling, or cleaning 

  

Equipment repair, maintenance, fueling, or 
cleaning 

  

Automobile and other vehicle body repair 
or painting 

 7 

Mobile automobile or other vehicle 
washing 

 5 

Automobile (or other vehicle) parking lots 
and storage facilities 

 7 

Retail or wholesale fueling  12 
Pest control services 1 1 
Eating or drinking establishments  462 1209 
Mobile carpet, drape or furniture cleaning   
Cement mixing or cutting   
Masonry   
Painting and coating   
Botanical or zoological gardens and 
exhibits 

  

Landscaping   
Nurseries and greenhouses 4 5 
Golf courses, parks and other recreational 
areas/facilities 

1 1 

Cemeteries   
Pool and fountain cleaning   
Marinas   
Port-a-Potty servicing   
others 2 6 
Total for all categories for current 
reporting year 

470 
 

1,291 
 

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
21 21 
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C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with  
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

Aliso Creek 309 14 0 
Dana Point Coastal Streams 116 5 0 
San Juan Creek 42 2 0 
 
The number of non-compliant facilities decreased compared to the previous reporting year due to 
the reduced number of high priority commercial businesses targeted for inspections (Restaurants 
in Year 2003-2005 verses Auto related businesses in Year 2004-2005 and Nurseries and other 
miscellaneous high priority facilities in 2005-2006).    
 
C-9.3.7    Enforcement  
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period. 
 
Watershed Summary 

Watershed Administrative Remedies Criminal 
Remedies 
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# Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Aliso Creek  14    
Dana Point 
Coastal 
Streams 

 5    

San Juan 
Creek 

 2    

 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Aliso Creek 0 
Dana Point Coastal Streams 0 
San Juan Creek 0 

 
C-9.3.9    Training and Outreach 
 
 
Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  The training conducted during the reporting period is 
summarized below. 
 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Training Modules and Training 
Dates 

Department Department 
Subcategory 

Number of Attendees 

Illegal Discharges/Illicit 
Connections DAMP Section 10 
September 30, 2005 

Community 
Development 

Planning 
Division – Code 
Enforcement 

2 

Field Implementation – August 30, 
2005 

   

Field Implementation – June 6, 
2006 
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Total  
2 

 
Training Conducted by City for City Personnel 
Department / 
Department Subcategory 

Training 
Module 

Training 
Dates 

Number of Attendees 

Public Works - Flood control 
maintenance 

   

Public Works - Stormwater 
program 

   

Utilities - Wastewater 
pretreatment 

   

Utilities - Water conservation    
Community Development - 
Code Enforcement 

   

Total  
 

 
As indicated in the table above, the City participated in one (1) training session related to the 
Existing Development program during the current reporting year.  These training sessions 
reached a total of two (2) attendees from municipal staff. 
 
 Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
mailings, development and distribution of fact sheets and posting information on the City’s 
webpage, etc.  A summary of the City’s outreach efforts is presented below. 
 
 
 
 
 
 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

BMP Fact Sheets 19 Mailings 
Total number of outreach 
materials distributed during the 
current reporting year 

19  

 
Website 
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On the City's website there are 27 different BMP fact sheets related to different land use 
activities.   
 
C-9.4  Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.  
During the reporting period, no changes were made to the Organization Chart.  
 
C-9.4.2    Inventory  
 
The City of Laguna Niguel has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
 
The updated inventory and map is included as an Attachment to this report.  
 
A summary of the City of Laguna Niguel’s current residential inventory is provided in the table 
below.  
 
Watershed 
 

Total Residential Land 
Use Area  
(Sq. miles) 

Total Residential Land 
Use Area  
Adjacent or 
Discharging Directly to 
an ESA 
(Sq. miles) 

Tributary to 303(d) 
Listed Watershed 

Aliso Creek 3 1 3 
Dana Point 
Coastal Streams 

2 1 0 

San Juan Creek 1 1 1 
Total 6 

 
3 
 

4 

 
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
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The City made no changes to the BMP Fact Sheets.  
 
C-9.4.4    Enhanced Implementation 
 
Residential areas tributary to 303(d) listed water bodies (creeks or beaches) encompass the entire 
City of Laguna Niguel.  High priority residential activities that generate the pollutants for which 
the receiving waters are considered impaired are shown in Table 9.3.1.of the LIP.  Because both 
the tributary areas and the source activities are so widespread, the source activities will be treated 
as high priority in public education materials distributed Citywide.  Due to the substantial 
overlap in source activities and constituents of concern for the ESA and 303(d) tributary areas, 
the City’s residential program essentially treats all residential areas Citywide as high priority.  
No areas will be “left out” of the enhanced implementation. 
 
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included the following efforts: 
 
- Published information about urban runoff and stormwater pollution issues on the City’s 

website;  
- Published newsletter articles about urban runoff issues and pollution prevention in every 

edition of the quarterly Citywide newsletter; 
- Provided news releases to the City’s local newspaper covering subjects such as the City's  

Landscape Renewal Rebate Program and Stream Restoration Projects;   
- Made relevant water quality brochures available at City Hall, the Senior Center, and the 

Community Park; 
- Televised City Council meetings on the city’s local cable access channel, including 

water-quality-related agenda items; 
- Participated in community events by hosting a booth with information and promotional 

materials at the annual Expo and Volunteer Connection Day events; 
- Mailed information on the City's GreenBack Landscape Renewal Rebate program to all 

Homeowners Associations and to the 10% "worst water wasting" residents, as determined 
by Water District records. 

- Provided rebates to homeowners participating in the GreenBack program. 
   
The table below summarizes the activities that were accomplished during the current reporting 
year. 
 
Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 
Watershed ESA Residential 

Activity of 
Concern 

Identified BMP Status of BMP 
Implementation 

Aliso Creek  Landscape 
maintenance 

R-4  Ongoing education; 8 
GreenBack rebate 
projects completed 

Dana Point Coastal 
Streams 

 Landscape 
maintenance 

R-4  Ongoing education; 2 
GreenBack rebate 
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projects completed 
San Juan Creek  Landscape 

maintenance 
R-4  Ongoing education; 1 

GreenBack rebate 
project completed 

 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program and provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g. 
commercial business, resident, etc.) as a part of the ID/IC PEA report.  Based on the ID/IC PEA 
report, no pollution complaints/incidents were associated with residential areas during the current 
reporting year. 
 
C-9.4.6    Enforcement Actions 
 
The City did not conduct any enforcement actions directly against individual residents within its 
jurisdiction. 
 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included the following efforts: 
 
- Published information about urban runoff and stormwater pollution issues on the City’s 

website;  
- Published newsletter articles about urban runoff issues and pollution prevention in every 

edition of the quarterly Citywide newsletter; 
- Provided news releases to the City’s local newspaper covering subjects such as the City's  

Landscape Renewal Rebate Program and Stream Restoration Projects;   
- Made relevant water quality brochures available at City Hall, the Senior Center, and the 

Community Park; 
- Televised City Council meetings on the city’s local cable access channel, including 

water-quality-related agenda items; 
- Advertised at City facilities using the County's "sad fish" stormwater pollution prevention 

artwork; 
- Participated in community events by hosting a booth with information and promotional 

materials at the annual Expo and Volunteer Connection Day events; 
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- Mailed information on the City's GreenBack Landscape Renewal Rebate program to the 
10% "worst water wasting" residents, as determined by Water District records. 

 
A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary – Printed Materials 
 
Category Automotive 

Repair and 
Maintenance 

Automotive 
Washing 

Automotive 
Parking 

Home 
and 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of Mailings         0 
Public Service 
Announcements 
(PSAs) 

        0 

Utility Bill Inserts         0 

 
 
 
Website 
 
On the City's website there are 27 different BMP fact sheets related to different land use 
activities.   
 
C-9.5 CIA/HOA Program (LIP Section A-9.4) 
 
C-9.5.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.  
During the reporting period, no changes were made to the Organization Chart.   
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis if needed and is provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The updated inventory and map is included as an 
Attachment. 
 
A summary of the City of Laguna Niguel’s current CIA/HOA inventory is provided in the table 
below. 
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As indicated in the table above, CIA/HOA areas were identified that discharge directly to ESAs.  
Enhanced implementation as outlined in the City of Laguna Niguel’s LIP was conducted in these 
areas.  A summary of these efforts is provided in Section C-9.5.4.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
The City made no changes to the BMP Fact Sheets.   
 
C-9.5.4    Enhanced Implementation 
 
As mentioned above, CIA/HOA areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these CIA/HOA areas to surrounding ESAs are 
outlined in the LIP.  The table below summarize the activities identified in the LIP that were 
accomplished during the current reporting year for each impacted ESA.  
 
 
Watershed Summary - Summary of BMPs Implemented in CIA/HOA Areas Adjacent or 
Discharging Directly to the ESA Located in each Watershed 
Watershed ESA CIA/HOA 

Activity of 
Concern 

Identified 
BMP 

Status of BMP 
Implementation 

Aliso Creek  Landscape 
Maintenance 

IC-6 On going public education 
and outreach 

Dana Point Coastal 
Streams 

 Disposal of 
Hazardous Waste 
and Cleaners 

IC-11 & IC-
19 

On going public education 
and outreach 

San Juan Creek  Cleaning of 
Vehicles 

IC-18  On going public education 
and outreach 

 
C-9.5.5    Enforcement Actions 
 

Watershed 
Total Residential 
Land Use Area  
(Sq. miles) 

Total Residential Land Use Area  
Adjacent or Discharging Directly to 
an ESA 
(Sq. miles) 

Aliso Creek 2 1 
Dana Point Coastal Streams 2 1 
San Juan Creek 1 1 

Total 5 3 
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The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  The City did not conduct any enforcement 
actions directly against CIA/HOAs within its jurisdiction during the reporting year. 
 
C-9.5.6    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the CIA/HOA  
program.  The City encourages the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high threat  activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.   
 
- Published information about urban runoff and stormwater pollution issues on the City’s 

website;  
- Published newsletter articles about urban runoff issues and pollution prevention in every 

edition of the quarterly Citywide newsletter; 
- Provided news releases to the City’s local newspaper covering subjects such as the City's  

Landscape Renewal Rebate Program and Stream Restoration Projects;   
- Made relevant water quality brochures available at City Hall, the Senior Center, and the 

Community Park; 
- Televised City Council meetings on the city’s local cable access channel, including 

water-quality-related agenda items; 
- Advertised at City facilities using the County's "sad fish" stormwater pollution prevention 

artwork; 
- Participated in community events by hosting a booth with information and promotional 

materials at the annual Expo and Volunteer Connection Day events; 
- Sponsored a clean-up event site along Sulphur Creek for the Annual Inner Coastal & 

Watershed Cleanup Day; 
- Mailed information on the City's GreenBack Landscape Renewal Rebate program to all 

HOAs in the City, and provided presentations on request.   
 
A summary of the outreach efforts made during the current reporting year is provided below 
 
Jurisdictional Summary - Printed Materials  
Category Automotive 

Repair and 
Maintenance 

Automotive 
Washing 

Automotive 
Parking 

Home 
and 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of Mailings         0 
Public Service 
Announcements 
(PSAs) 

        0 

Utility Bill Inserts         0 

 
Website 
 
On the City's website there are 27 different BMP fact sheets related to different land use 
activities.   
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C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City evaluates the results of the 
assessment and determines if any program modifications are appropriate.   
 
The most common and recurrent finding from the Commercial inspections was inadequately 
maintained trash enclosures associated with restaurants.  In the upcoming year, priority will be 
given to more aggressive enforcement through the use of new authority to issue Administrative 
Citations and fines.  
 
A specific challenge with respect to Existing Development is the limited ability of the City to 
encourage changes to the existing physical environment that would be supportive of water 
quality goals, such as can be more readily imposed on proposed new developments.  During the 
reporting year, the City implemented a rebate program using State grant funds to encourage 
landowners (commercial, residential and HOAs) to make landscaping and structural-BMP 
modifications that would reduce runoff and the application of pollutants to the environment.  The 
pilot program, called “GreenBack Landscape Renewal Rebates”, subsidized pollution-
preventative improvements at 5 HOAs and 11 single-family residential properties during the 
reporting year.  Business landowners were also eligible, but none participated.  Although it was a 
step in the right direction, the GreenBack program was less successful than hoped.  Application 
and administration processes were overly complex, not enough participants came forward to 
utilize all the available grant funding, and the site-to-site results were mixed in terms of likely 
environmental benefit.   
 
For the upcoming year, priority will be given to remedying the GreenBack program shortfalls in 
the successor region-wide grant rebate program, called SEEP (SmarTimer/Edgescape Evaluation 
Program). The SEEP project will target two specific neighborhoods in the City (and many others 
outside the City) using a simplified application system administered by the Municipal Water 
District of Orange County (MWDOC).  The landscape/irrigation improvements eligible for 
funding will be limited to just the most cost-effective ones.  SEEP will also generate field data to 
measure effectiveness in terms of actual reductions in dry-weather runoff.    Also during the 
upcoming year, the City will be enrolling two additional neighborhoods in a similar 
CalFED/University of California research projects to measure the extent to which non-structural 
BMPs (primarily education) may be effective in reducing runoff. 
 
No changes are proposed to Section A-9 in the LIP this year. 
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section 10.1.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges (LIP Section 10.2 and 10.3) 
 
C-10.2.1 Organization Chart 
 
The Organization chart shown in Section A-2 of the LIP identified which Department(s) and 
staff were responsible for the implementation of this stormwater program element during the 
reporting year.   
 
C-10.2.2 Authorized Inspector Designations   
 
The City's adopted Ordinance "Ordinance of the City Council of the City of Laguna Niguel, 
California, Prohibiting Non-Storm water discharges into storm Sewers" Ordinance Nos. 94-79 
and 2003-133, identifies many of the duties of the Authorized Inspector as the responsibility of 
the City Director of Public Works/City Engineer, and those persons designated by and under his 
instruction and supervision, who are assigned to investigate compliance and detect violations of, 
and take actions pursuant to the Ordinance. 
 
A list of the City of Laguna Niguel’s Authorized Inspectors and the relevant contact information 
is provided below:   
 
Jurisdictional Summary 
 
Name Jean Jambon 
Title Public Works Inspector 
Department Public Works 
E-mail Address jjambon@ci.laguna-niguel.ca.us 
Phone Number 949-362-4345 
 
In addition to the designated City Authorized Inspector listed above, the city has also entered 
into a Water Quallity Ordinance Implementation Agreement with the Orange County Flood 
Control District to assist with some of the Authorized Inspector and Spill Responder duties. This 
Contract allows the City to request assistance from the County's Authorized Inspector in order to 
respond to and follow up on hazardous or after-hours complaints and incidents.    
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C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 

• Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  

 
• Public Education (Section A-6) – various inspectors assist with the distribution of public 

education materials that provide phone numbers and encourage the reporting of spills. 
 

• New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant development post construction 
controls that are either not functioning adequately or are not being maintained, resulting 
in an on going or threatened discharge to the storm drain system. 

 
• Construction Activities (Section A-8) - assists with the identification of illegal discharges 

from construction sites. 
 

• Existing Development Programs (Section A-9) – assists with the identification of actual 
or threatened illegal discharges from industrial, commercial and residential areas. 

 
• Water Quality Monitoring Program (Section A-11) – assists with the identification of 

problem areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the city 
inspectors is included in the table below in Section C-10.2.4.  
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 
During Business Hours After Business Hours 
949-362-4337 717-628-7008 
  
 
The City advertises these numbers in addition to the established City phone numbers. The City 
also advertises the County's web site complaint form (www.ocwatersheds.com) through the 
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distribution of the countywide public education materials and coordinates with the County when 
complaints are received.   
 
In addition to the established City phone numbers, the City also advertises the Countywide 24 
hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the distribution of the countywide public education materials 
and coordinates with the County when complaints are received. 
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
 
Jurisdictional Summary  
Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

83 0 

Other Agencies (County, 
Regional Boards) 

6 0 

Water Pollution Hotline 3 0 
Public (calls, e-mail) 9 0 
Businesses 0 0 
Other 0 0 
Total Number of Reports 101 

 
 
 

 
Four times as many complaints/incidents were received this year as compared to last year.   A 
few more calls or emails came from the public, presumably as a result of increased public 
awareness.  A much larger increase occurred in the number of incidents reported by City staff, 
indicating that staff training is resulting in greater vigilance. 
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures that assist them when 
responding to and investigating water pollution complaints.  The response procedures generally 
include record keeping, notifications and response requests, response activities, investigations, 
clean-up activities, reporting and education/enforcement, all supported by a series of forms and 
guidance materials. 
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Laguna Niguel’s ID/IC Program, the City’s Authorized Inspectors 
receive notifications and respond to a variety of water pollution complaints and incidents.  The 
tables below provide information regarding the water pollution incidents that have been reported 
and responded to within the City of Laguna Niguel’s jurisdiction.  In order to avoid duplication 
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of reporting figures, only one category was used per incident (i.e.: if a complaint was received by 
city staff but referred to the County of Orange for inspection and follow up, the incident was 
reported in the Referral category only).  For the purposes of the reporting, the following 
definitions were used: 
 
Notification – An incident that is reported to the City that does not require any follow up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the storm drain system and was in the process of being cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include: oil that has leaked from a vehicle parked on the street and soaked up into the asphalt or a 
past discharge from a residence or facility. 
 
Response Request – An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to another agency – The City referred the complaint to another agency such as an   
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 83 
Complaint 0 
Response Request 18 
Referral to OCFCD or other agency 0 
Total Number of Incidents 101 

 
 
The largest increase this year, by far, was in the number of Notifications that did not require any 
investigations or enforcement because the discharge didn’t reach the storm drain and/or cleanup 
was already in process.  Most Notifications were from City Encroachment Permit inspection 
staff, where a new program was instituted during the reporting year allowing Encroachment 
Permit fee deposits to be forfeited if contractors fail to continuously maintain water quality 
BMPs.  Although all Encroachment Permit work has historically been inspected for water quality 
issues, the introduction of fee-forfeiting this year has facilitated better documentation, promoted 
greater vigilance, and improved small-contractor education while providing revenue to the City.  
There was also a slight increase in the number of Response Requests, but follow-up 
investigations verified that there was no clear threat to human or environmental health.     
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Watershed Summary 

Watershed 
Number of Each Type of Incident Reported 
Notification Complaint Response 

Request 
Referral 

Aliso Creek 59 0 10 0 
Dana Point Coastal Streams 15 0 6 0 
San Juan Creek 9 0 2 0 
 
The geographic distribution of the incidents was roughly proportional to the amount of each 
watershed’s drainage area. 
 
Materials Summary 
 
The water pollution complaints and response requests may involve a wide variety of materials 
including the following general categories: 
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During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
Type of Materials Number of Complaints/Incidents  
Hydrocarbons 3 
Inorganic Compounds 0 
Metals 0 
Nutrients 0 
Organic Compounds 80 
Discharge Exceptions 2 
Pathogens and Coliforms 0 
Wastewater 0 
Pesticides 0 
Sediment 71 
Trash and Debris 13 
Miscellaneous 14 
Total Number of Incidents 101 

 
 
Out of the 101 incidents reported in the prior table, most related to dirt or debris problems 
associated with Encroachment Permit inspections.  Most of the “miscellaneous” incidents 
reported turned out to involve groundwater seepage or landscape irrigation runoff (which are 
exempt discharges) reported by residents.  The three hydrocarbon incidents involved a broken 
hydraulic line on a trash truck; the incidents were reported to the City by the waste hauler and the 
spills were cleaned up promptly by the hauler. 
 
Watershed Summary  
Watershed Type of Material Involved 

Inorganic Paint Petroleum 
Product 

Sewage Misc. Unidentified 

Aliso Creek 0  0 2 0 67  
Dana Point Coastal 
Streams 

0 0 1 0 21  

San Juan Creek 0  0 0 0 11  
 
 
The type of material most commonly reported shifted this year to sediment/dirt, due to the 
Encroachment Permit fee forfeit program that affects construction contractors. The fee-forfeiting 
program is expected to have continuing public educational value for small contractors. 
 
All water pollution complaints are investigated and, when necessary due to threats to human or 
environmental health, reported to the San Diego Regional Water Quality Control Board. The 
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reports consist of a verbal notification followed by a written report.  During the reporting period, 
no incidents were found to present significant threats to human or environmental health, so no 
incidents were reported to the Regional Board. 
 
C-10.2.7 Enforcement Summary  
 
The City of Laguna Niguel’s Authorized Inspectors undertake enforcement activities according 
to the City’s adopted Non-Stormwater Discharge Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).   During the reporting year, a new City 
ordinance was enacted providing for code enforcement  by means of administrative citations, 
allowing for the imposition of civil fines ranging from $100 for a first violation to $500 or more 
for third and subsequent violations. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) 3 

Administrative Enforcement 83 

Notice of Noncompliance (NON) 0 

Administrative Compliance Order (ACO) 1 

Cease and Desist Order(CDO)  

Criminal Enforcement  

Misdemeanor (Mis)  

Infraction (Inf)  

Issuance of Citation (IOC)  

Other: (Specify)  
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Administrative enforcements were the most common measure taken during this reporting year, 
which is a dramatic change from the prior year.  “Administrative enforcement” is the category 
utilized for fee forfeitures under the Encroachment Permit program.   
 
Watershed Summary  

Watershed 

Administrative Remedies Criminal 
Remedies 

Educational 
Letters 

Notice of 
Noncompliance 

 Administrative 
Compliance 
Orders 

Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction, 
Citation 

Aliso 
Creek 

3 0 1 0 0 

Dana Point 
Coastal 
Streams 

0 0 0 0 0 

San Juan 
Creek 

0 0 0 0 0 

 
  
C-10.2.8 Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of Laguna Niguel that 
are either pending, underway or that have been settled during the reporting period is provided 
below. If the responsible party is a repeat offender it is indicated below.   
 

Watershed Pollutant 
of 
Concern 

Nature of 
Violation 

Status of 
Judgement 
or Settlement 

Nature of 
Judgement 
or 
Settlement 

Resident Business Repeat 
Offender or 
Egregious 
Act 

Explain 

Aliso Creek         
Dana Point 
Coastal Streams 

        

San Juan Creek         
 
There were no civil or criminal cases in the City during the reporting year. 
 
C-10.3 Illicit Connections (LIP Section 10.3) 
 
The City of Laguna Niguel developed a drainage facility inspection and documentation program 
to identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited.  
 
There were no illicit connections found in the storm drain system during the reporting period.  
 
Watershed Type of Connection Resulting Action(s) 
Aliso Creek 0 0 
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Dana Point 
Coastal Streams 

0 0 

San Juan Creek 0 0 
 
 
C-10.4 Source Investigations (LIP Section 10.3.4) 
 
Source investigations are conducted when an illicit discharge is detected or suspected.  Follow-
up investigations by the City are conducted in response to real-time same-day notifications from 
the County’s Dry Weather Monitoring Field Sampling Crew, regarding apparent significant 
acute pollutant discharges at the Dry Weather sampling sites within Laguna Niguel or to which 
Laguna Niguel is significantly tributary. During the reporting year, the City conducted the 
following investigations in response to same-day DWMP notifications: 
 
Date Location Notification Follow-up by City 
5/3/2006 
6/8/2006 

LNL03P03 Chlorine, 
Ammonia, 
Nitrate, 
Phosphorus 

This pipe was determined to be mis-labeled.  The drainage area it 
serves is actually in the City of Mission Viejo and follow-up on the 
notification was referred to MV staff. 

6/8/2006 
7/12/2006 
8/1/2006 
9/21/2006 

LNL03P06 MBAS, chlorine, 
ammonia, 
nitrate, 
phosphorus 

Through videotaping the pipe, the tributary drainage area was 
determined to be split between Laguna Niguel and Mission Viejo, so 
notification was also referred to MV staff.  Laguna Niguel field 
inspections showed no obvious source on LN side but irrigation 
runoff on MV side.  Follow-up sampling conducted at outfall by City 
of LN extended into the following reporting year and confirmed 
persistence of all but MBAS.  Reference data provided by 
Wastewater Authority suggests reclaimed water could be the chronic 
source (see discussion in Section 11).  MV will pursue strategy in 
upcoming year to reduce or eliminate the irrigation discharge.     

6/16/2006 LNJ03P05 MBAS Field reconnaissance identified a resident had just finished rinsing 
soap out of a rug being washed on a residential driveway.  Resident 
was educated and warned regarding future incidents. 

8/8/2006 LNJ03P05 MBAS Field reconnaissance could not find a source.  Lab results for the 
same date, but received several weeks later, identified a concurrent 
high malathion discharge.  It is surmised that Malathion application 
may have been done using a surfactant as s dispersing agent, or 
someone may have been washing out a pesticide sprayer. 

 
 
Good coordination was established during the reporting year between the County’s DWMP field 
sampling crews and City investigative teams in identifying real-time discharges and securing 
immediate follow-up.  Some success was achieved in identifying specific sources and 
perpetrators.  However, immediate successful tracking after real-time notification was limited to 
those discharges that were perceptible to field crews and persisted long enough to be tracked up 
the pipe system and/or to be discovered through field reconnaissance.  In upcoming years, the 
recognition of the possible association of visible with non-visible toxic constituents (such as 
MBAS with malathion) should promote more effective field investigations.  
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Source investigations are also conducted when compiled seasonal Dry Weather Monitoring 
laboratory data shows exceptionally high concentrations for two or more consecutive sampling 
events, suggesting a possibly chronic condition.  Investigations during the reporting year for 
chronic or semi-chronic conditions are discussed in Section 11. 
  
C-10.5  Training and Outreach (LIP Section A-10.5.2) 
 
The education and training of the City of Laguna Niguel’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee.  During the reporting period the City’s 
Authorized Inspectors attended 6 committee meetings.    
 
The City also trained its inspectors by having them attend both Permittee sponsored training as 
well as other regional training and workshop opportunities.  The Permittee sponsored training are 
those training sessions that are conducted in order to present the various training modules that 
have been developed by the Permittees (see DAMP Appendix B). 
The workshops, training and/or other educational activities that have been attended by the City’s 
Authorized Inspectors are listed below.  
 
Permittee Sponsored Training - Jurisdictional Summary  
 
Training Conducted by County Attended by City Personnel 
Training Module and 
Training Dates 

Department Department 
Subcategory 

Number of Attendees 

Program 
Management – July 
26, 2005 

   

Authorized 
Inspector: Field 
Implementation – 
October 13, 2005 

Public Works Inspector 1 

Authorized 
Inspector: Field 
Implementation – 
March 30, 2006 

   

Investigative 
Guidance Manual – 
May 4, 2006 
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Other Training Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Public Works Stormwater 
Program 

 IPM SouthCoast Field 
Sta. 

5/3/06 1 

WQ Workshop Stormwater 
Program/code 
enforc 

  2/15/06 2 

 
 
As indicated above, the City of Laguna Niguel conducted/participated in 3 ID/IC-related training 
sessions during the current reporting year.  These training sessions reached a total of 3 municipal 
staff.   
 
C-10.5.2 Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on sight during an 
inspection or with a follow up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes.  The materials that specifically address these issues 
include brochures on Household Tips, Proper Disposal of Household Hazardous Materials,and 
Local Used Oil Collection Centers for South Orange County. 
 
A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary – (not including Principal Permittee efforts) 
Outreach Material Description Number Distributed 
BMP flyers 50 
Total Number Distributed  50 
 
 
C-10.6 ID/IC Program Assessment and Modifications 
 
As the last step in the program effectiveness assessment, the City evaluates its ID/IC program 
results to determine if any program modifications are necessary.  
 
The institution of a new deposit-forfeiting program for encroachment permit applicants who fail 
to properly maintain water quality controls while conducting operations in the public right-of-
way was very successful in promoting compliance and in facilitating record-keeping.  During the 
reporting year, $47,200 in encroachment permit fees were forfeited  to the City due to 

0036008



SECTION C-10, Illegal Discharges/Illicit Connections 
 
 

Orange County Stormwater Program C-10-7 November 15, 2006 
DAMP Appendix C-10   

inconsistent BMP implementation or traffic control.  Most of these fees were collected from 
small contractors doing small construction projects.  Over time, it is anticipated that the total 
forfeited amount should decrease as small contractors become educated regarding expectations 
for water quality protection.   
 
With the addition of two new Code Enforcement Officers during the previous year, it had 
become clear that enhanced and clarified citation authority would be useful in enforcement.  A 
new ordinance providing for code enforcement using administrative citations and fines was 
enacted during this reporting year, as discussed in Section C-4 Legal Authority.  Modifications 
are being made to the ID/IC section of the City’s LIP Section 10 this year to add the standard 
forms to be used for implementation of the Administrative Citation Program.  These forms are 
attached in the Appendix and include: 
 

• Notice of Violation/Administrative Citation 
• Request for Administrative Review of Citation 
• Request for Time extension to Correct Violation; and 
• Request for Preliminary Review of Administrative Citation 

 
In the upcoming year, more training for the City’s NPDES Authorized Inspector(s) and Code 
Enforcement Officers will be conducted to ensure consistency in issuing Administrative 
Citations. 

 
. 
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction  (LIP Section A-11.1) 
 
A countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.  The Countywide program under NPDES consists of the following five 
components: 
 
 Dry Weather Monitoring Program 
 Coastal Storm Drain Outfall Program 
 Ambient Coastal Receiving Waters Program 
 Long-Term Mass Emissions program 
 Urban Streams Bioassessment Monitoring Program 
 
The 2006 Report of Waste Discharge presented key findings to date from some of the 
region-wide monitoring programs, which are presented below with a discussion of 
implications and relationship to ongoing City water quality monitoring and program 
development efforts: 
 

• A key finding of the Urban Streams Bioassessment studies to date demonstrated 
that the Index of Biological Integrity (IBI Score) is correlated strongly with 
physical habitat parameters and tends not to be clearly correlated with recognized 
water toxicity or chemistry parameters.  Modification of physical streamcourse 
habitats occurred throughout most of the city in the 1980s and ‘90s, when the City 
was essentially 100% ‘built out’. The IBI findings help justify the City’s  strategy 
of pursuing stream physical habitat restoration, where feasible, to directly restore 
beneficial use for wildlife (WILD) and warmwater aquatic habitat (WARM).  As 
part of evaluating these City efforts, Fall 2005 and Spring 2006 pre-restoration 
IBI assessments were conducted by Weston Solutions Inc. at the City’s Narco 
Channel Restoration site during the reporting year in conjunction with the Sulphur 
Solution grant project.  Copies of the two reports are attached in Appendix I.  The 
Total IBI scores for the late Fall 2005 assessment were 1 and 3 for the upstream 
and downstream reaches of the project, respectively; and 9 and 4 upstream and 
downstream, respectively, for the Spring 2006 assessment.   All these scores are 
in the “Very Poor” range of the Index and presumably reflect the poor physical 
habitat at the site, which is a 400’-long trapezoidal flood channel with no 
vegetative cover, immediately downstream of a box culvert serving a fully 
urbanized drainage area.  The Narco Channel Total IBI scores fell into the lower 
end of the range of highly urbanized sites in the region that were evaluated under 
the County’s Urban Stream’s Bioassessment study.  Post-restoration bioasessment 
events are scheduled for Spring and Fall 2007 and are expected to be informative 
on the extent to which a short length of physical stream restoration can improve 
local IBI scores and beneficial use for aquatic habitat over the short term.   
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• The Coastal Stormdrain Outfall Monitoring studies identified that all three of the 
creeks draining partially from the City had high bacteria loads combined with a 
statistically significant relationship between bacteria loads in the creek discharge 
and exceedances in the surfzone during the AB 411 summer monitoring season.   
Because loading is directly affected by flow rate, this finding helps justify the 
City’s strategy of pursuing landscape irrigation nuisance flow reduction – and, by 
extension, bacteria load reduction - through structural and non-structural means.  
Controlled pre- and post-BMP load studies are being initiated in the City to help 
determine which strategies are effective (see Sections 3 and 9).   Progress on these 
effectiveness evaluation efforts is summarized in Section 3.3 and discussed under 
Section 11.2.2 below.   

• The Ambient Coastal Receiving Water Monitoring studies demonstrated that 
exceedances of the acute saltwater CTR criteria were predominantly for copper, 
and again included all three of the creeks partially draining the City as sites where 
exceedance rates were highest.   Studies by other agencies have suggested that 
vehicle brake pads may be the single largest anthropogenic source, which is 
outside the City’s ability to eliminate.   Based on studies from the street sweeping 
industry, the City is initiating an investigation into whether a revised street-
sweeping program, targeting more-frequent sweeping of higher-traffic-volume 
streets, would be a practical and effective BMP to improve removal of brake pad 
dust from streets prior to discharge to the storm drains (see Section 5).  Debris 
gates that prevent some particulates from entering catch basins during dry weather 
are also being investigated by the City (see Sections 3.4 and 11.2.2). 

• The Dry Weather Monitoring Program database continued being developed as 
new sites were rotated into the program and 90th-percentile tolerance intervals 
became increasingly statistically validated via the accumulation of more data 
points region-wide.  Where extreme exceedances suggesting illicit discharges 
were perceptible to County field sampling crews, notifications were called in 
immediately to City investigative personnel for follow-up (see Section 10 for 
discussions and findings). Where lab samples indicated persistent exceedances 
beyond the 90th-percentile, follow-up investigations were initiated by the City as 
soon as the chronicity of the problem became apparent.  Investigations of 
apparent chronic problems are discussed under Section 11.2.1.   

 
The County also conducted a watershed-specific bacteriological monitoring program 
during the reporting period on Aliso Creek under a 13225 Directive issued in 2001 and 
revised in 2005.  The 13225 data, findings and response actions were reported to the 
RWQCB in quarterly reports throughout the reporting period.   Status of the 13225 
program is summarized in Section 3 of this LIP and in the update to the Watershed 
Chapter, Section 12, compiled by the County.  More detailed evaluation of 13225 data as 
applied to the City individually will be prepared under the separate annual report and 
supplemental report. 
 
C-11.2 City of Laguna Niguel Water Quality Monitoring Efforts 
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In addition to the monitoring conducted by the County, the City of Laguna Niguel 
performed supplemental water quality monitoring activities to meet the following 
objective(s): 
 

1. IC/ID Follow-up Investigations and Enforcement 
2. Local BMP Effectiveness Evaluation 
3. Identifying Sources of 303(d) Impairments 

 
Monitoring conducted by Laguna Niguel in conjunction with IC/ID Investigations is 
reported in Section 10, specifically including follow-up investigations by the City 
conducted in response to real-time same-day notifications from the County’s Dry 
Weather Monitoring Field Sampling Team, regarding apparent significant pollutant 
discharges at the Dry Weather sampling sites within Laguna Niguel or to which Laguna 
Niguel is significantly tributary.  
 
C-11.2.1  Source Identification/Dry Weather Monitoring Program Follow-up 
 
Monitoring conducted by Laguna Niguel in response to evaluation of compiled Dry 
Weather Monitoring Program laboratory analytical data at City sites is discussed below.  
A table of the DWMP data for 2005-06 and a map of the monitoring locations are 
attached.   Dry Weather Monitoring sites for Laguna Niguel for the reporting year 
included: 
 
Random Sites (long-term trends)  Targeted Sites (Rotated throughout MS4)   
LNJ03P01     LNJ03P05** 
LNL03P04     LNJ04@J03 
LNK01P07     LNJ03P04**    
LNKP08        LNJ03P13** 
LNK01P09     LNL03P03* 
      LNL03P06 
     
Dry Weather Monitoring Data is collected between May and October, splitting the 
reporting year.  In the above list, sites marked with a “*” were added in Spring 2005.  
Sites marked with “**” were added in Spring 2006.     An equivalent number of sites was 
deleted. 
 
In Spring 2005, at the urging of the Monitoring & Science NPDES Subcommittee in 
which Laguna Niguel participates, the County began: 
 

1. Providing semi-monthly updates of the DWMP data spreadsheets to the Cities. 
2. Flagging data points where pollutant measurements exceeded Basin Plan 

standards, California Toxics Rule criteria, or were “extreme outliers” relative to 
other sites in the program.   

3. Providing guidance criteria for follow-up action requiring Cities to investigate if a 
site tested in the “extreme outlier” range (relative to a defined statistical tolerance 
interval based on accumulated Random Site data) for two samples in a row. 
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Based on data analyses first received from the County in Spring 2005, the City began 
conducting follow-up monitoring in Summer 2005.   A table of City-collected data 
through June 2006 is attached.  The findings are summarized in the table below and 
discussed in the following paragraphs. 
 
Outfall Constituent 

exceeded T.I. 
twice in a 
row (trigger 
year) 

Follow-up in 2005 Follow-up in 2006 Planned Future 
Followup 

L03P06 Nitrate as N 
(2005 and 
2006) 

High DWMP spring and 
summer  05; City weekly 
sampling showed 
majority of samples 
exceeding T.I. 

4 of 5 2006 DWMP 
measurements 
exceed T.I.; City 
weekly data 
similar; 
videotaping & field 
recon conducted 

Joint Laguna 
Niguel/Mission Viejo 
investigation suggests 
reclaimed water as 
culprit; irrigation runoff 
to be targeted 

L03P06 Ammonia as 
N (2005 and 
2006) 

No DWMP exceedances 
in Summer 05, but City 
samples intermittently 
high to very high 

5 of 5 2006 DWMP 
measurements 
exceed T.I.; City 
weekly data similar 

Joint Laguna 
Niguel/Mission Viejo 
investigation suggests 
reclaimed water as 
culprit; irrigation runoff 
to be targeted 

L03P06 Reactive 
phosphorus 
(2006)  

One T.I. exceedance in 
Summer 05 

5 of 5 2006 DWMP 
measurements 
exceed T.I.; City 
initiating data 
collection. 

Investigating reclaimed 
water/irrigation runoff as  
potential phosphorus 
source 

L03P06 Total 
Chlorine 
(2006) 

One T.I. exceedance in 
Summer DWMP 05 

3 of 5 Summer 
2006 DWMP data 
exceed T.I. 

Investigate reclaimed 
water/irrigation runoff as 
chlorine source 

     
L03P03 Ammonia as 

N (2006) 
One T.I. exceedance in 
Summer DWMP 05 

3 of 4 Summer 
2006 DWMP data 
exceed T.I. 

Site mislabeled in 
DWMP; actual 
responsible City is 
Mission Viejo 

L03P03 Nitrate as N 
(2006) 

One T.I. exceedance in 
Summer DWMP 05 

3 of 4 Summer 
2006 DWMP data 
exceed T.I. 

Site mislabeled in 
DWMP; actual 
responsible City is 
Mission Viejo 

L03P03 Reactive 
phosphorus 
(2006) 

One T.I. exceedance in 
Summer DWMP 05 

3 of 4 Summer 
2006 DWMP data 
exceed T.I.  

Site mislabeled in 
DWMP; actual 
responsible City is 
Mission Viejo 

     
J03P04 Ammonia as 

N (2006) 
No DWMP data in 2005 3 of 5 Summer 

2006 DWMP data 
exceed T.I. 

2 of 5 Nitrate & 
Phosphorus samples also 
exceed T.I. City initiating 
followup sampling 

J03P04 Nickel (2006) No DWMP data in 2005 2 early summer 06 
DWMP exceed T.I. 

DWMP levels drop in 
late summer 06. City 
initiating followup to 
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confirm trend direction. 
J03P04 Cadmium 

(2006) 
No DWMP data in 2005 2 early summer 06 

DWMP exceed T.I. 
DWMP levels drop in 
late summer 06.  City 
sampling to confirm 
trend direction. 

     
J03P13 Nitrate as N 

(2006) 
No DWMP data in 2005 3 of 5 summer 06 

DWMP data 
exceed T.I. 

City initiating sampling 
to confirm trend 
direction. 

J03P13 Nickel (2006) No DWMP data in 2005 5 of 5 summer 06 
DWMP data 
exceed T.I. 

City initiating 
confirmation sampling & 
upstream recon 

J03P13 Zinc (2006) No DWMP data in 2005 3 of 5 summer 06 
DWMP data 
exceed T.I. 

City initiating 
confirmation sampling & 
upstream recon 

J03P13 Cadmium 
(2006) 

No DWMP data in 2005 2 early summer 
DWMP data 
exceed T.I. 

City sampling to confirm 
trend direction. 

     
J03TBNGL Ammonia as 

N (2004 and 
2005) 

High DWMP summer 
04; City samples (8) 
Spring to Summer 05 
were under T.I.; Fall 05 
City/County data high 
again 

Site dropped from 
2006 DWMP.  City 
weekly data erratic 
but majority of 
samples exceed T.I. 

City field review & 
investigative sampling 

     
J04@J03 Cadmium High DWMP summer 04 

and 05; City samples (6) 
lower summer 05, higher 
in Fall 05 

2 of 5 Summer 
2006 DWMP data 
exceed T.I.; City 
weekly data shows 
consistent T.I. 
exceedance, not 
derived from 
upstream of City 

City  to continue field 
review & investigative 
sampling 

J04@J03 Nickel 3 of 5 DWMP 05 data 
exceeded T.I.; 2 of 5 
City samples Summer 05 
were high 

5 of 5 Summer 
2006 DWMP data 
exceed T.I.; City 
weekly data shows 
consistent T.I. 
exceedance, not 
derived from 
upstream of City 

City to continue field 
review & investigative 
sampling 

     
K01P07 Ammonia as 

N 
No T.I. exceedances in 
Summer 05 DWMP 

2 of 3 Summer 
2006 DWMP 
exceeded T.I. 

City initiating sampling 
to confirm trend 
direction. 

 
• At L03P06, elevated nitrogen (ammonia and nitrate) levels were detected in the 

2005 DWMP.   Laguna Niguel initiated supplemental outfall monitoring on a 
roughly weekly schedule for ammonia and nitrate in Fall 2005 (see Appendix for 
data tables).  Both constituents hovered near or somewhat above the 90th 
percentile tolerance interval through the winter, with ammonia occasionally 
spiking significantly.  Initial reconnaissance including videoing of the storm drain 
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identified that the contributory drainage area was split between the Cities of 
Laguna Niguel and Laguna Hills.   After some initial resistance by the landowner, 
Laguna Niguel conducted a field inspection of the SCE substation site that is the 
main land use within Laguna Niguel’s City boundaries, but was unable to identify 
likely sources.  Laguna Hills conducted a field reconnaissance of the land use 
(primarily multifamily residential) within its drainage area, and noted only 
landscape irrigation runoff.  The 2006 DWMP data showed nitrate and ammonia 
still elevated, and also a substantial rise in reactive phosphorus and chlorine to 
exceed the 90th-percentile tolerance levels.  These new findings focused attention 
on the possibility that irrigation runoff could be the primary source.  The 
wastewater agency was contacted and inquiries were made regarding the 
concentrations of these constituents in reclaimed water sold for landscape 
irrigation.  Data were supplied by SOCWA for two recycled water plants – the 
Regional Plant and the 3A Plant  - with the caveats that 1) chlorine and ammonia 
would typically be lower at the point of discharge on-site than they would be 
measured at the plant;  2) that the actual recycled supply source to the specific 
area in question had not been verified; and 3) that concentrations might vary 
significantly from plant to plant and seasonally.  Chlorine concentrations reported 
by SOCWA in reclaimed water ranged from a low of 3.2 to a high of 20.0 mg/L 
(compared to a 90th percentile level of 0.13 mg/L regionally and an L03P06 site 
average of 0.4 mg/L and peak of 0.83 mg/L for 2006).  Ammonia concentrations 
reported by SOCWA in reclaimed water ranged from a low of 10.8 to a high of 
40.5 mg/L (compared to a 90th percentile level of 1.16 mg/L regionally and an 
L03P06 site average of 6.72 mg/L and peak of 26.7 mg/L for 2006).   Nitrate 
concentrations reported by SOCWA in reclaimed water ranged from a low of 2.8 
to a high of 23.3 mg/L (compared to a 90th percentile level of 5.3 mg/L regionally 
and an L03P06 site average of 6.9 mg/L and peak of 9.4 mg/L).   No phosphorus 
data were provided by SOCWA, but a previous study in the J03P02 drainage area 
had shown a doubling in phosphorus concentrations in dry-weather urban runoff 
during the 2001 to 2003 time period when recycled water mainlines were being 
extended into the drainage area and connected to park and HOA irrigation 
systems.  It thus appears entirely feasible that recycled water could be the primary 
source of exceedances at L03P06; and quite possibly at a number of other sites 
(such as L03P03, which actually drains from Laguna Hills) where this grouping 
of constituents tends to be collectively elevated.  Discussions regarding strategies 
and enforcement actions to reduce runoff from sites irrigated with reclaimed 
water have been initiated between the two cities and Water District.  

• At J03TBNGL, DWMP data from 2004 and 2005 showed erratically elevated 
ammonia concentrations.  The City initiated approximately-weekly ammonia 
sampling in 2005 and continuing into 2006, which confirmed that a majority of 
samples exceed the 90th percentile level.  Data are included in the appendix.  Field 
reconnaissance identified a variety of small commercial land uses in the drainage 
area, including a retail nursery and a veterinary hospital, but preliminary 
inspections did not confirm a source.  Field investigations will continue. 

• At J04@J03, cadmium and nickel concentrations were elevated in the 2004 and 
2005 DWMP.  The City initiated approximately-weekly sampling in 2005 and 
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continuing into 2006.  City data show consistent elevated concentrations 
approximately 50% above the 90th-percentile tolerance interval throughout the 
intensified sampling period.  In an effort to localize the source, an additional set 
of samples was taken upstream in the J04 pipe at Via Mencia, where the J04 pipe 
crosses from Laguna Hills into Laguna Niguel.  The Laguna Hills-derived 
samples were consistently an order of magnitude lower than the Laguna Niguel 
samples for both constituents, and never exceeded the 90th percentile level.  
Cadmium and nickel data in catch basin muck (derived from the Sulphur Solution 
“Control” project) were examined for further clues.  All 28 catch basins tested 
positive for nickel but only 13 tested positive for cadmium – and 10 of the 13 
cadmium positives were in Laguna Niguel, not Laguna Hills.  Unfortunately, none 
of the sampled “Control” catch basins was within the J04@J03 drainage area.  A 
literature search suggested tire wear, some pesticides and fertilizers, and various 
manufacturing processes as possible cadmium sources; and diesel fuel/gasoline, 
oil, brake linings, and asphalt paving as possible nickel sources.  The J04@J03 
drainage area within Laguna Niguel has no manufacturing plants but does include 
gas stations and some of the highest-traffic-volume streets in the City.  Field 
investigations are continuing to determine if the source(s) can be more pinpointed 
geographically. Note:   J04@J03 is the site of the planned Narco Channel 
restoration project discussed in Section 3 and C-11.2.2. 

• At new DWMP sites added in Spring 2006, cadmium and nickel were also shown 
to exceed the 90th percentile at J03P04 and J03P13, which (intriguingly) are 
residential drainage areas geographically contiguous to J04@J03, also draining 
the same high-traffic-volume streets, and also discharging directly to Laguna 
Niguel Regional Park.  J03P13 also showed elevated zinc and nitrate, while 
J03P04 had elevated ammonia.  Supplemental sampling and field reconnaissance 
are being initiated to confirm trends or spatial patterns in these areas. 
Supplemental sampling is also being initiated at K01P07 where elevated ammonia 
was detected in the 2006 DWMP but not in the 2005 DWMP.  

 
C-11.2.2 Local BMP Effectiveness Evaluation 
 
Water Quality Monitoring conducted by Laguna Niguel in conjunction with BMP 
Effectiveness Evaluations during the reporting year included: 

 
• Post-restoration monitoring of the Upper Sulphur Creek Restoration Project area 

for bacteria, nitrogen, phosphorus and low flow rate was conducted starting in 
February 2006 following completion of construction (see attached data table), and 
will continue until December 2006.  Data has been submitted in quarterly reports 
for the Aliso 13225 Directive and for the Proposition 13 grant that is funding the 
project.  Evaluation of pre- vs. post-construction water quality and habitat data 
will be conducted in Spring 2007 in conjunction with preparation of the Final 
Report for the grant.  

 
• Pre-construction monitoring of the Narco Channel Restoration site (part of the 

Sulphur Solution grant) was conducted beginning with bioassessment events in 
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Fall 2005 and Spring 2006, and pre-construction water quality monitoring began 
in late June 2006.  The bioassessment events both assigned a “Very Poor” IBI  
rating to the site (the full reports are attached in the Appendix).  As noted above 
under Section 11.1, this IBI rating may be generally associated with highly 
modified physical habitat, but water quality tests at the site also identified 
cadmium concentrations commonly exceeding the CTR chronic criterion (see 
discussion above under Section 11.2.1; Narco Channel is the local name for 
J04@J03).   Other water quality parameters being monitored include fecal 
indicator bacteria, copper, nickel, nitrogen, phosphorus, diazinon, chlorpyrifos, 
malathion and dimethoate.  Increased area and quality of WARM aquatic habitat 
and WILDlife habitat are anticipated as a result of the project.  Construction of 
the channel restoration project is scheduled for Fall 2006 and post-construction 
monitoring will extend through most of 2007.  Effectiveness evaluation will occur 
in Winter 2007-2008 in conjunction with preparation of the Final Report for the 
grant. 

 
• Pre-construction measurements at catch basin sites to be retrofitted with debris 

gates under the “Control” component of the Sulphur Solution project were 
conducted in Fall 2006.  Data on debris and soil volume, and on concentrations of 
fecal indicator bacteria, nitrogen, phosphorus, cadmium, nickel, and copper in the 
soil material are attached in the Appendix.  Post-construction measurements are 
scheduled in Laguna Niguel for Fall 2006.  Our partner City of Laguna Hills 
conducted post-construction measurements at their sites in August 2006 and 
concluded that substantial debris volume reductions were achieved, with trash and 
organic debris dropping from a total of 71 cubic feet to a post-retrofit total of 21 
cubic feet; and soil/muck volume dropping from 22 to 4.2 cubic feet.    Although 
load-reduction estimates for pollutant constituents for the Control component as a 
whole will not be calculated until after the Laguna Niguel sites are measured and 
evaluated in conjunction with the grant Final Report, the general effectiveness of 
debris gates based on volume alone is already apparent.  The substantial reduction 
in organic debris was anticipated and may reduce the potential for re-growth of 
fecal indicator bacteria in the storm drain environment.  The comparable or 
greater reduction in soil volume was not expected and may present an opportunity 
to address metals-related toxicity impairment and nutrient impairment if these 
constituents are associated with the particulates.  It should be noted that the 
linkage between the presence of these constituents in the catch-basin soil matrix 
and their potential concentration in water bodies has not been established.  One 
advantage to the debris gate as a BMP is that it prevents materials from entering 
the storm drain, allowing the materials to collect in the street gutter where they 
can be captured and disposed under a regular street-sweeping maintenance 
program; no special cleaning is required.  The City is investigating the feasibility 
of more-frequent street-sweeping coupled with debris gates along high-traffic-
roadways as a strategy to optimize removal of cadmium, nickel and other 
automotive-related pollutant constituents prior to entering the MS4 (see 
discussion in Section 5).  What technique could be used to measure such a 
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program’s effectiveness without increasing material handling costs is still being 
determined.       

 
• Pre- and post-renewal square footage measurements for the City’s pilot 

“GreenBack Landscape Renewal Rebate Program” were collected during the 
reporting period.  Under this component of the Sulphur Solution grant, 
landowners will receive rebates for making structural changes to existing 
landscaping to reduce water and fertilizer use; correct irrigation deficiencies; or 
reduce stormwater runoff.  The rebate program extends officially to September 
30, 2006 but time extensions have been granted for some stragglers.  After the 
rebate projects and square-footage database are completed in Fall 2006, the 
theoretical effectiveness of the program will be calculated using estimated 
performance factors developed as part of the Project Assessment and 
Effectiveness Plan (PAEP).  No direct field measurements of effectiveness on 
water quality are included in the Sulphur Solution grant.  However, a similar 
landscape-modification rebate program known as the SmarTimer/Edgescape 
Evaluation Project (SEEP) with the Municipal Water District of Orange County 
as lead agency, was recently awarded funding under the Urban Stormwater grant 
program.  The SEEP will include direct pre- and post-retrofit measurements of 
low-flow urban runoff and pollutant constituents from pre-selected rebate 
neighborhoods.  A similar field measurement program directly evaluating the 
urban-runoff benefits of educational BMPs in pre-selected residential 
neighborhoods is also being initiated by the University of California and UC 
Cooperative Extension under the CALFED Proposition 50 Drinking Water 
Quality program.  The City of Laguna Niguel will have at least two measured 
sites enrolled in each of these studies. 

 
C-11.3 Water Quality Monitoring Program Assessment and Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Niguel and 
the County of Orange, as Principal Permittee, evaluate the Water Quality Monitoring 
program and determine if any program modifications are necessary: 
 

• As discussed above under Section 11.1, the regional Coastal Storm Drain Outfall, 
Urban Stream Bioassessment, and Ambient Coastal Receiving Water Monitoring 
Programs conducted by the Principal Permittee have begun to yield useful 
analyses identifying problem areas where corrective responses are needed.  Over 
time, it is expected that these programs will be helpful in future years for 
demonstrating long-term, region-wide trends; and potentially as a basis for 
gauging incremental progress under TMDL implementation programs.  

• The Dry Weather Monitoring Program has been useful in identifying 
chronic/semi-chronic impairment conditions for lab-analyzed constituents, but  
investigative results linking these impairments to sources has been mixed. The 
City’s preliminary conclusion that reclaimed water is a source of impairment was 
based on the recurrence of a specific cluster of constituents (ammonia, nitrate, 
chlorine) at several DWMP sites, and on data provided by the local water/sewer 
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agency showing these constituents at even higher levels in reclaimed water.  This 
finding lays the groundwork for a more aggressive campaign targeting irrigation 
runoff from sites using reclaimed water in upcoming years.  In the case of the 
identified cadmium and nickel exceedances, guidance was provided by the 
County staff regarding recognized sources, but many typical sources are industrial 
(and thus not likely to be discharged in Laguna Niguel, which has no industrial 
sites); or could be dumped materials, which could be expected to produce 
intermittent rather than chronic high-level exceedances.  The automotive-related 
sources more likely to be chronic have not (yet) been convincingly correlated 
geographically to the exceedance locations; and even if this correlation could be 
established, the City’s ability to eliminate automotive sources is limited.   

 
Overall, the City’s Water Quality Monitoring program is considered to be producing data 
that have been useful in identifying sources, directing BMP adjustments, and providing 
insights and linkages to water quality research conducted by other agencies in the larger 
regional context.  Specific monitoring targets in the City will evolve in the coming year 
but no modifications are proposed to be made to the overall framework in the Water 
Quality Monitoring section of the City’s LIP.    
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303(d) EPA List of Impaired Waters 
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APWA American Public Works Association 
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AQMD Air Quality Management District 
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OES Office of Emergency Services 
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PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWC Public Works Crew 
PWD Public Works Department 
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RP Responsible Party 
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Signed Certified Statement 

 
 
 
 
 
 
 
 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted.  Based on my inquiry 
of the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 
 
 
 
 
 
       ______________________________  

Lauren Barr 
Community Development Director 
City of Laguna Woods 
November 15, 2005    
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City of Laguna Woods Local Implementation Plan (LIP) 
Program Effectiveness Assessment 

Executive Summary 
 
Background 
 
This document was prepared by the City of Laguna Woods to meet the requirements of 
the Third Term NPDES Permits that were issued by the Regional Water Quality Control 
Boards to the County of Orange, the Orange County Flood Control District (OCFCD) and 
the incorporated cities of Orange County (collectively referred to as Permittees).    
 
The City of Laguna Woods is located within the jurisdiction of both the San Diego and 
Santa Ana Regional Boards.   In responding to the Third Term Permit requirements, the 
City has opted to blend the requirements of both Boards in an effort to apply a uniform 
compliance standard citywide. 
 

Santa Ana Regional Board San Diego Regional Board 

Order No. NPDES No. Date 
Adopted 

Order 
No. 

NPDES No. Date Adopted 

R8-2002-
0010  

CAS618030   January 
2002 

R9-
2002-
0001 

CAS010874
0  

February 2002 

 
The City of Laguna Woods developed a Local Implementation Plan ( LIP) that provides a 
summary of the activities that the City has undertaken and will undertake to meet the 
requirements of the Third Term Permit.  The LIP document utilizes the 2003 Drainage 
Area Management Plan (DAMP) as the foundation for its program development and 
contains numerous references to it.  As a result the two regulatory documents are 
companion documents of the City’s stormwater compliance program.  The LIP serves as 
the basis for City compliance during the five year life of the Third Term Permit, but is 
subject to updating and modification as the City deems necessary, or as directed by the 
Regional Boards. 
 
The City of Laguna Woods is a unique City which in turn shapes the way the model LIP 
framework is applied.  For example the City of Laguna Woods has no industrially zoned 
land is approximately 90 percent private residential gated community and substantially 
built out.  As a result, many of the general LIP categories are not widely applicable to the 
City and have very little activity to evaluate or do not apply at all.  Additionally, the 
model LIP document puts a great deal of emphasis on organizational coordination and 
staff training.  While important, the City of Laguna Wood has a very small staff and there 
has been virtually no turnover in personnel since the creation of the LIP document.  As a 
result, implementation and coordination of certain program elements are so interrelated it 
is difficult to isolate for reporting and evaluation purposes.  For example the NPDES 
coordinator also manages the building department, code enforcement and serves as the 
City Planner.  As a result of this centralized approach (typical for small cities) there is an 
understanding of the requirements applicable to a property or project and how they 
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interrelate.   The following section will provide an evaluation of each of the program 
elements and highlight some of the goals and objectives for the coming year. 
 
Local Implementation Plan-Program Effectiveness Assessment 
 
The Program Effectiveness Assessment (PEA) mirrors the format of the LIP and consists 
of the same twelve (12) distinct program elements.  Each section is intended to provide a 
summary of activities associated with the program for the purpose of evaluation and 
indicate where program modifications are necessary to comply with the Municipal 
stormwater permits.  
 
Introduction (Section C-1) 

 
This element provides some initial background on the program and then describes the 
City’s environmental setting such as geography and climate, watersheds, impaired water 
bodies and environmentally sensitive areas, as well as the overall organization of the LIP.   
 
From an evaluation standpoint, the Introduction Section is effective in providing City and 
Program information to set the regulatory framework of the LIP.  Only minor revisions 
occur to this section as new pollutants of concern are identified and revisions are made to 
the 303(d) list of impaired water bodies.  
 
Program Management (Section C-2) 
 
This element describes the framework for the program management activities including 
the countywide and local coordination as well as the fiscal analysis for the compliance 
activities.  
 
This program element has remained relatively unchanged since creation of the LIP. As 
mentioned above City staffing has been very stable and there have been no changes to the 
organizational structure. City staff participates in the General Permittee and Existing 
Development (PEA) subcommittee meetings.  The NPDES operating budget has been 
revised as part of the normal budgeting process and shows a 3% increase over previous 
projections.  As a contract City, there are no capital expenses to report at this time.  
General fund pays for the majority of the program expenses, however there as been a 
10% increase (to 30% total) in funding through gas tax revenues and existing grants 
contribute an additional 11% of the total costs.   
 
Plan Development (Section C-3) 
 
This element describes the framework and approach for the development of the 2003 
DAMP and the LIP, as well as future plan development activities such as BMP 
effectiveness investigations and improvements in stormwater science.    
 
This section continues to be effective as a management tool for the stormwater program.  
In late 2005, the Board approved the revised monitoring program for Aliso Creek which 
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opened the door to merging of the Directive into the NPDES program.  This merger will 
result in more efficient use of resources and place an emphasis on watershed-based 
management, which will be necessary with the future adoption of bacteria TMDLs.   
 
Staff has reported on the catch basin debris flow analysis which has helped quantify the 
benefits of the insert program and provided some insight into the effectiveness of BMPs. 
The city’s catch basin inserts removed and estimated 7.55 cubic yards of material over 
the reporting period.  The City continues to be a cost share partner in the Selenium Work 
Group in the Newport Bay Watershed.  While selenium doesn’t appear to be a significant 
issue in Laguna Wood, the program has potential benefits to the much larger region. 
 
Legal Authority (Section C-4) 
 
This element describes the City’s legal authority for prohibiting un-permitted discharges 
to the storm drain system and BMP requirements for new development and significant 
redevelopment.   
 
The LIP section and related ordinances have adopted and revised in previous reporting 
periods continue to be effective and do not necessitate any changes at this time.  Staff has 
provided a discussion on the City’s administrative citation authority in response to 
comments by the Santa Ana Regional Board audit earlier in the reporting period.  Staff 
has a goal of strengthening the City's litter control and property maintenance standards 
during the next reporting period.    
  
Municipal Activities (Section C-5)  
 
This element describes the programs that have been or will be implemented by the City to 
address water quality issues related to municipal fixed facilities, field programs and 
drainage facilities.    
 
Overall the program has been effective in quantifying City activities.  As a contract City 
the majority of public works programs are field programs conducted by service providers.  
In the current reporting period the City has hired a new landscape company and has 
contracted for a landscape inspector to manage contract services, including the 
stormwater compliance and reporting on the municipal program.   
 
The City has done a good job in the maintenance of the City owned catch basin, but not 
particularly well documented is the condition of the actual pipes.  Staff anticipates having 
all the public storm drain lines within the City video inspected to verify maintenance 
needs and detect any illicit connections. This survey will help the City prioritize 
maintenance activities in the coming years.  This item had been anticipated to be 
complete in the current reporting period but has slipped to a future work program. 
 
Lastly, Staff is considering developing a field program self certification for contract 
providers.  The intent is to have contract providers consider and evaluate their own 
program in addition to the contract administration assessment performed by the City.   
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Public Education/Public Participation (Section C-6) 
 
This element describes the educational programs that have been or will be implemented 
by the City in order to educate various public and business target audiences about urban 
stormwater and non-stormwater pollution and obtain their support in preventing 
pollution.   This element also describes the incorporation of a public participation 
component.  
 
The Education element of the program is one of the most important elements for the City 
of Laguna Woods, given the overwhelming residential land use pattern.  The program has 
shown an increase in public outreach given the pro-rated numbers of impressions from 
muilti-media outreach (42,926 impressions).  The effectiveness of that message is 
difficult to measure.  Anecdotally, there seems to be an increased awareness on the part 
of the general public as evident through community events such are Inner Coastal 
Cleanup Day and the El Toro Water District Open House.  City staff seems to be 
encountering more people that are aware of stormwater issues and the program. 
 
As new brochures are developed, the City continues to add them to the selection of 
available outreach tools.  Spanish language brochures are now available and the City 
continues its emphasis on educating the HOA staff.  The HOA’s new residents program 
continues to offer the City an excellent opportunity to make new resident aware of the 
stormwater program.  

 
New Development/Significant Redevelopment (Section C-7)  

 
This element describes the programs that have been or will be implemented by the City in 
order to address water quality issues at the planning and design stage of project 
development and redevelopment.  This element includes controls to incorporate 
appropriate and required post construction nonstructural and structural BMPs into the 
environmental planning and development review process.   
 
The City has very few new construction or significant development projects.  For those 
few projects that the City does review, the land use entitlement process has been effective 
in integrating WQMP requirements into the projects.   Planning documents and submittal 
checklists have been revised to emphasize the preliminary WQMP submittal 
requirements at the time an application is made to the City.  
 
City staff has been working with the Existing Development / PEA subcommittee to 
develop a revised model WQMP and supporting educational information.  The new 
WQMP has been put into use, and should help improve the development and review of 
WQMP documents.  In addition, the City has developed a process of recording a notice 
of restriction for the property to inform future land owners of the presence of a WQMP. 
Construction (Section C-8)  
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This element describes the programs that have been or will be implemented by the City in 
order to address water quality issues during the construction stage of project 
development.  This LIP element includes required practices for erosion and sediment 
controls as well as on-site hazardous materials and waste management.   
 
The construction activity in the City of Laguna Woods is not typical of the balance of 
Orange County.  The City is substantially built out and there is very little raw land for 
development.  In addition the majority (+/-90%) of the City is within the Laguna Woods 
Village (LWV) Gated Community which further restricts the type and scope of 
residential construction projects.  Individual units are surrounded by common area, and 
the scope of any new residential development is limited to the original footprint of the 
units as described in the condominium plan.  Typical construction projects include patio 
rooms and interior remodels.  HOA restrictions on material placement, storage and 
landscape buffer areas minimize the need for site storage BMPs. 
 
Likewise the number and type of commercial projects are also limited.  The majority of 
commercial permits are for interior tenant improvements which have minimal potential 
threat to water quality.  Occasionally an HOA will construct or remodel a common 
facility such as a recreation clubhouse which is then treated as commercial project, even 
though they are located in residential areas.  For this type of larger project the 
construction program is effective but can use improvement in some areas.   Larger 
projects (greater than 1 acre ) with grading activities, fall under the State General Permit 
Construction program and have a SWPPP.  An area of needed improvement is the 
feedback on inspection or site conditions back to the NPDES program.  Staff has revised 
the permit form, adding a stormwater check off box and sign off spots on the inspections 
cards.  In an effort to ensure proper training, NPDES staff has committed to additional 
the Enforcement Consistency Guide training of the inspection and permit staff. 
 
Existing Development  (Section C-9) 

 
This program element contains three distinct programs:  

 
Commercial Program – This element describes the programs that have been or will be 
implemented by the City in order to address water quality issues during the operation of 
commercial businesses.  The program consists of site prioritization, inspection and BMP 
implementation.  The Commercial program has been successful in reaching the high 
priority businesses.  The City does not have many high impact commercial businesses 
and no industrial land.  Inspections have identified businesses with BMPs in need of 
additional attention.  The emphasis on commercial inspections and follow up has resulted 
in more businesses being aware of the requirements and implementing BMPs.  This 
inspection and assessment process has also resulted in changes to the commercial 
inventory maintained by the City. Several lower priority businesses and some of the 
residential common area facilities have been elevated to high priority inspection in the 
coming year.  These inventory changes are not as a result of known discharges or 
violations, but an understanding of some higher potential for water quality issues.  After 
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inspections are complete, these businesses and facilities may or may not remain on the 
high priority commercial list, depending on the results of the inspections.     
 
Residential – This element describes the programs that have been or will be implemented 
by the City in order to address water quality issues associated with residential areas.   
Because the majority of residential areas are covered by HOAs, there are less individual 
residential activities that occur.  For the most part building maintenance and landscape 
are handled by the HOAs.  As a result the existing development program focuses on more 
typical household activities such as cleaning, auto care, personal gardens and landscapes.  
Education has been the emphasis with code enforcement responding to violations with 
educational support.   
 
Common Interest Areas/Homeowners Associations – This element describes the 
programs that have been or will be implemented by the City in order to address water 
quality issues associated with the operation and maintenance of common interest areas.   
To better assess some of the common area facilities, they have been added to the high 
priority commercial inventory as mentioned above.  Coordination with the HOA 
management continues to be good and there continues to be opportunities for HOA staff 
training.  In the early part of the 2005-06 reporting period City staff has met with HOA 
management and El Toro Water District to establish a process to improve the reporting 
and response to private sewer spills within the gated community.  One of the areas in 
need of improvement is reporting on the activities of the HOAs.  Currently, the HOA 
management has been implementing BMP’s that are not reflected in the municipal PEA 
report.  Staff still desires a HOA self certification program that would quantify some of 
the key areas of the LIP and improve the overall effectiveness of the PEA process.   
 
Illicit Connections/Illegal Discharges (Section C-10) 

 
This element describes the programs that have been or will be implemented by the City in 
order to effectively detect and eliminate un-permitted discharges and unauthorized 
connections to the municipal storm drain system.  The IC-ID program is integrated with 
the City code enforcement program.  The program has been effective as an outreach tool 
and in identifying stormwater violations.  Enforcement activities have decreased in the 
2005-06 reporting period.  One theory is that the number of incidents has decrease due to 
education, inspection and past enforcement activities.  As code enforcement spends more 
cumulative time in the field, more opportunities for education and enforcement are 
identified resulting in less enforcement activities.  
 
 The City has revised the PNIR reporting form to be more flexible in its application.  The 
new form allows for general comments and photo documentation based on what is 
discovered in the field.  This seems to work better in the case of Laguna Woods, because 
our stormwater incidents are not typical of what is found Countywide as part of the 
commercial or industrial programs.   
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Water Quality Monitoring (Section C-11) 
 
This element describes the monitoring programs that have been or will be implemented 
by the Principal Permittee for wet and dry weather in order to identify areas with water 
quality problems, assist in the prioritization of watersheds for analysis and planning, 
assist in the prioritization of pollutants and to assist in the facilitation of the development 
of specific controls to address the identified problems.   
 
The most significant change is to the Aliso Creek monitoring program.  The Aliso Creek 
monitoring program has been incorporated into the source identification efforts of the 
Watershed Urban Runoff Management Plan requirements.  The City continues to monitor 
the data associated dry weather monitoring site within the Aliso Creek.  The selected 
monitoring site allows staff to isolate a portion of the City to respond to the results from 
monitoring samples.  The improved County program and much quicker turnarounds in 
data have made the monitoring program a more effective tool in this particular location.   
 
Watershed Chapters (Section C-12) 
 
The watershed scale initiatives section will be developed further through the completion 
of watershed specific chapters and programs that will be developed during the Third 
Term Permit period.  The revisions to the Aliso Creek Program will further the emphasis 
on the WURMP requirements of the permit.  Modifications to the watershed chapters 
include City specific short and long term action items.  The same tables have been added 
to the Laguna Coastal Streams WURMP and Newport Bay watershed WAP.  
Additionally, this watershed management structure is likely to be the most efficient to 
address any future bacteria TMDLs.  The specific changes will be submitted as part of the 
WURMP annual reports.   
 
Conclusion: 

The conditions associated with the City of Laguna Woods are unique and do not always 
fit into the model programs developed for more typical cities.  The City is primarily 
residential under the management of one large HOA; there are very few municipal 
facilities and no corporate yards.  The City has very little commercial property and no 
industrially zoned land.  Local program implementation is complicated by the fact that 
the City is located in both Regional Board jurisdictions.   

 

The City of Laguna Woods is a newer City, incorporated in 1999, and over the past seven 
years has worked very hard to formally establish many of the procedures for department 
functions, including participation in the NPDES stormwater program.  In some ways 
being a newer City has been beneficial because our programs are not institutionalized.  
Additionally, being a smaller City has both benefits and drawbacks in implementing such 
a comprehensive stormwater program.  The communication between a small staff is 
centralized and information is easily shared to resolve stormwater issues.  Conversely, the 
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limited staff and financial resources make it difficult to meet the extensive requirements 
of the established permit compliance program.  Because of the staff limitations, many 
City functions are contracted to the County and other service providers who have the 
expertise to implement the program elements.  For those program functions that remain 
in-house, the amount of necessary cross training is reduced because every employee has 
multiple responsibilities. Furthermore, there has been no attrition of City employees 
responsible for the stormwater program, thus minimizing the need for repeat training for 
basic program elements.   

The programs described in the LIP are intended to meet the requirements of the Permits 
and be effective in improving awareness, behavior and water quality.  During the 2005-
06 reporting period, the program emphasis continues to be one of implementation.  The 
availability of stormwater education material and outreach has improved as has the 
existing development and code enforcement aspects of the program.  Construction 
activity remains minimal in that the City is substantially built out.  Minor alterations to 
existing structures and tenant improvements are still the most common construction 
activity and have minimal potential to impact receiving waters.  The City actively 
participates in countywide program management and continues to participate in regional 
efforts such as the watershed planning groups, Aliso Creek 13225 Directive stakeholders 
and the Selenium and Nutrient workgroup for the Newport Bay watershed. 

It is evident from the PEA process that there is still a refinement process necessary as we 
learn to do thing more efficiently.  The program information is more complete than in 
prior years; however, improvement can still be made in the administration and tracking of 
program information. The information presented in the 2005-06 PEA will continue to 
establish the benchmarks and trends over time necessary for future evaluation of the 
program.  
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DAMP APPENDIX C 
PROGRAM EFFECTIVENESS ASSESSMENT 
 
The Program Effectiveness Assessment (PEA) assists the Permittees in evaluating the 
effectiveness of their respective Local Implementation Plans as well as the Principal Permittee in 
evaluating the overall effectiveness of the DAMP.  The results of the assessments will allow the 
Permittees to identify program modifications that may be necessary. 
 
The PEA (DAMP Appendix C) has replaced the historical “Annual Progress Report 
Questionnaire” and is filled out and submitted each year to the Regional Board by the cities, 
through the Principal Permittee, as city-specific reports.  The County, as the Principal Permittee, 
compiles and analyzes select portions of the city-specific reports on a watershed and/or 
countywide basis and reports those findings to the Regional Board as a part of an overall 
program assessment that will accompany the individual annual local submittals. 
 
C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A.1) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) 
in order to better report to the Regional Boards on the implementation and performance of the 
Permittees’ stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program implementation 
and validation data necessary for the submittal of the Annual Progress reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and/or countywide basis, compile and analyze the stormwater 
program data.  These analyses will allow for the comparison of subsequent evaluations as 
well as the identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to each of the program components and 
used as an effective management tool in determining where modifications within the 
DAMP and/or LIP may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
 
C-1.2 Background  
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  As a result of court decisions and the overriding need to clarify the stormwater 
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permitting requirements, the CWA required the Environmental Protection Agency (EPA) to issue 
regulations to be effective by 1983 that included stormwater runoff from rainfall.  Congress 
passed a Clean Water Act Amendment in 1987, the Water Quality Act, which brought 
stormwater discharges into the NPDES Program.  EPA issued subsequent regulations on 
November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of 
Orange County (all three collectively referred to as Permittees) have obtained, renewed and 
complied with the following NPDES Stormwater Permits from the Santa Ana and San Diego 
Regional Water Quality Control Boards (subsequently referred to as the Santa Ana Board, the 
San Diego Board or collectively as the Regional Boards):      
 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 
8000180   

July 1990 90-38 CA 
0108740  

July 1990

Second  
(1996-
2002) 

96-31 CAS618030 March 
1996 

96-03 CAS010874
0  

August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030  January 
2002 

R9-2002-
0001 

CAS010874
0  

February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
As a result of the Third Term Permit requirements, the Permittees improved established program 
elements, introduced new program elements, and commenced implementation of watershed-
based water quality planning processes to complement existing jurisdictional and countywide 
processes.  The program update also addressed the necessary reconciliation of two Permits 
which, for the first time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the 2003 DAMP to include 
model programs and templates for Local Implementation Plans (LIP) [also termed Jurisdictional 
Urban Runoff Management Programs (JURMP) in the San Diego Regional Board Third Term 
Permit], which will assist the Permittees in implementing the program within their individual 
jurisdictions as well as recognize the differences between the two sets of permit requirements.   
In the case of the City of Laguna Woods, which is within both jurisdictions, an integrated 
program has been developed to address the permit requirements of both Regional Boards. 
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This annual progress report covers the period from July 1, 2005 to June 30, 2006 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the 
Third Term Permit.  
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C-2.0 Program Management 
 
C-2.1 Introduction  
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Laguna Woods involve the following 
activities:   
 

• Coordination with the Principal Permittee and other Permittees on continued program 
development through the 2003 DAMP;  

 
• Common program implementation (such as monitoring, public education and watershed 

programs); and a Commitment of funding to shared budgets under the Implementation 
Agreement;  

 
• Coordination with internal City departments to implement the LIP;   

 
• Preparing, approving and tracking shared cost budgets prepared by the Principal Permittee 

and individual cost budgets prepared by the City; and  
 

• Data management and compliance reporting based on common practices specified in the 
2003 DAMP. 

 
C-2.2 Countywide Coordination  
 
In order to coordinate effectively with the Principal Permittee, the City of Laguna Woods has 
designated NPDES primary and alternate representatives. There have been no changes since last 
report the primary and secondary contacts are:  
 

Representative Primary Alternate 
Name Lauren Barr Leslie Keane 
Title  Director City Manager 
Department Community Development City Manager's Office 
Address 24264 El Toro Road Laguna 

Woods CA 92637 
24264 El Toro Road Laguna 
Woods CA 92637 

E-mail Address lbarr@lagunawoodscity.org lkeane@lagunawoodscity.org 
 
The General Permittee Committee meets at least six times per year.   The City of Laguna Woods had 
representatives at the following meetings: 
    

Meeting Date Attended 
July 28, 2005  
August 25, 2005  
September 29, 2005  
October 27, 2005  
November 2005 - NO MEETING  
December 22, 2005  

0036044



SECTION C-2, Program Management   
 

Laguna Woods Stormwater Program C-2-2 November 15, 2006 
DAMP Appendix C-2  

January 26, 2006  
February 23, 2006  
March 23, 2006  
April 27, 2006  
May 25, 2006  
June 22, 2006  

 
In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    

 
C-2.3 City Internal Coordination  
 
The City of Laguna Woods operates with a total staff of ten City employees, including part time 
positions. The balance of City functions are accomplished through service contracts.  The NPDES 
coordinator is the Community Development Director who supervises the planning and building 
services, as well as, code enforcement and certain aspects of public works.   Coordination efforts are 
streamlined due to the fact that so many of the City functions covered in the LIP fall under the 
management of 1-2 key City employees. The responsibilities of City departments for the internal 
coordination of LIP activities are detailed in LIP Table A- 2.2.  There have been no changes to the 
City staff or coordination of the NPDES within the 2005-06 reporting period.  
 
C-2.4 Fiscal Analysis  
 
The Fiscal Analysis includes the following: 

• The City’s expenditures for the previous fiscal year; 
• The City’s budget for the current fiscal year; and 
• A description of the source of funds. 

 

0036045



SECTION C-2, Program Management   
 

Laguna Woods Stormwater Program C-2-3 November 15, 2006 
DAMP Appendix C-2  

The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of Laguna 
Woods.  The following tables report costs that include the costs of Permittee operations and 
contracted services. 
 
Capital Costs 
 
Capital costs include any capital expended for each one of the LIP elements.  This would consist of 
any land, large equipment, and structures. The City of Laguna Woods owns only a small portion of 
the municipal separate storm drain system within its city limits and there are no publicly owned 
outfalls. The majority of the urban runoff system in Laguna Woods is owned and maintained by the 
private gated community of Laguna Woods Village (formerly Leisure World).   California cities 
have very limited ability to spend public funds within private communities. The City cannot 
maintain private roads, storm drains or other infrastructure, with or without property owner’s 
permission, or it would be considered a gift of public funds for the benefit of a special interest.   
 
Laguna Woods does not own any vehicles, nor does it own, lease or operate a corporation yard. 
Other than public right of way, the City owns only an undeveloped 10 acre wilderness reserve; a ½ 
acre future park site and a small temporary dog park facility located on a portion of unused right-of-
way.  The City contracts with the County of Orange for street sweeping and maintenance of public 
roads, including the public storm drain system. Landscaping services in the public rights-of-way is 
provided by a contractor and they provide all the necessary capital equipment as part of their 
contract.  
 
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of keeping 
equipment and facilities in working order.   Laguna Woods is primarily a contract City and therefore 
has very little equipment that would result in O&M costs.  The primary operational costs are service 
contracts and the Staff salaries associated with overall program management and enforcement.  
 
C-2.5  Program Management Modifications 
 
There were no significant program modifications to the Plan Management section of the City’s LIP 
within the 2005-2006 reporting period. The NPDES operating budget has been revised as part of the 
normal budgeting process.  The City continues to have no capital expenses as described above and 
the projections for operation and maintenance costs are listed in the following table.  The projected 
costs represent, for the most part, the annual increase in overhead and regional cost adjustments.   
Plan development has no direct O&M costs associated with it because the LIP has already been 
developed. Program administration as well as other programmatic element budgets account for any 
ongoing revisions to the LIP.   
 
The table indicates that there are no costs associated with the catch basin stenciling because all the 
City catch basins have been equipped with adhesive markers and should any require replacement, it 
will be completed as part of the regular maintenance program.  Likewise, the City has no expenses 
shown for Public Property & Street Chemical Spill Response.  The City contracts with the County of 
Orange to provide theses services and in the event of a spill the City would pursue the responsible 
party for repayment of actual costs.   
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Anticipated Changes 
 
The anticipated modifications that will be made to operating budget for the City’s LIP include the 
following: 
 
OPERATION AND MAINTENANCE COSTS 
LIP Program Elements FY 2005-06 

Costs 
Projected FY 
2006-07Costs 

Supportive of Program Administration (LIP Section 2.0) 55,766.00 55,036.00 

Plan Development (LIP Section 3.0) 0.00 0.00 

Municipal Activities (LIP Section 5.0) Litter Control 15,658.00 14,419.00 

Municipal Activities (LIP Section 5.0) Recycling 34,314.00 37,621.00 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

18,419.00 19,406.00 

Municipal Activities (LIP Section 5.0) Catch Basin 
Stenciling 

0.00 0.00 

Municipal Activities (LIP Section 5.0) Street Sweeping 29,367.00 30,524.00 

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation) 

44,689.00 70,187.00 

Municipal Activities  (LIP Section 5.0) Public Property & 
Street Chemical Spill Response 

0.00 0.00 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

5,196.00 5,575.00 

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

28,205.00 30,455.00 

Public Information (LIP Section 6.0) Household Haz. 
Waste Collection 

6,451.00 9,513.00 

Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0) 

7,712.00 8,175.00 

Requiring Construction BMPs(Supportive of Plan Check 
& INspection) (LIP Section 8.0) 

11,602.00 12,298.00 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

5,933.00 6,289.00 
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Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Facility Inspection 

21,627.00 18,748.00 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Other Efforts to Identify & Eliminate Illicit 
Connections 

13,225.00 14,018.00 

Others 45,133.00 30,091.00 

Totals 343,297 362,355 
 
Current budget resulted in approximately a 3% increase over the 2004-05 projections provided in the 
last annual report for the current reporting period.  The increase can be attributed to standard year to 
year cost increases.  Overall program implementation costs have remained stable; however, there has 
been some shifting of resources.  For example the costs associated with the Aliso Creek monitoring 
program have been reduced by the revised monitoring program; the costs associated with the 
Newport Bay watershed and the selenium work group have increased.  The net result is that the costs 
are inline with current projections.  The projected costs for the 2006-07 reporting period only take 
into account the standard cost increases that would be expected if the program remains the same.  
The financial impacts of the new permits and Bacteria TMDLs will be assessed once better 
information is available. 
 
FUNDING SOURCES 
LIP FUNDING SOURCES FY 2005-06  

Revenue Sources 
Projected 2006-07  
Revenue Sources 

General Fund 58.72% 59.19% 
Utility Tax/Charges % % 
Separate Utility Billing Item % % 
Gas Tax 30.15% 22.6% 
Sepcial Restricted Fund % % 
 - Sanitation Fee % % 
 - Benefit Assessment % % 
 - Fleet Maintenance Fund % % 
 - Community Services Fund % % 
 - Water Fund % % 
 - Sewer & Storm Drain Maintenance 
Fee 

% % 

 - Others 11.13% 18.21% 
TOTALS 100% 100% 
 
The City’s funding sources remain fairly consistent year to year.  The majority of the funding comes 
from the City’s General Fund with a significant portion from Gas Tax revenues.  General fund 
contribution was reduced by about 10% since last reporting period and is representative of additional 
funding obtained through Gas Tax revenues.  The remaining approximately 11% are other sources  
that include beverage container recycling funds, recycled oil funds, 13th cycle E-waste collection 
grant funds and Measure M funds.  With the adoption of a new permit, it is likely that there will be 
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some modifications to the stormwater program management.  The following areas are likely to 
require additional program resources and revisions to the operating budget: 
 

• Stormwater Program revisions based on new Permits 
• Bacteria TMDL in the San Diego Region 
• Aliso Creek Super Project cost share 
• Study of dissolved oxygen in Aliso Creek  
• Watershed Action Plan (WAP)Development 
• Newport Bay Watershed- Nitrogen Selenium Work Group 
• SEEP Grant Program matching funds 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section 3.1) 
 
This Section provides information on the approach taken by the City of Laguna Woods in 
developing its LIP. This Section also discusses a number of studies that the City is participating in 
that will provide future information for future revisions and improvements to the program. 
 
C-3.2 Plan Development  
 
The complexity of the Third Term permits has necessitated the development of a LIP in order to 
provide for a city-specific plan within the broader policy and program framework of the 2003 
DAMP.  The LIP focuses predominantly on the jurisdictional implementation of the model pollution 
prevention-oriented programs detailed in the 2003 DAMP and was completed and provided to the 
RWQCBs in 2003.  
 
The 2003 DAMP will be revised and submitted by the Principal Permittee as the proposed plan for 
the Report of Waste Discharge toward the end of the permit term.  The City LIP, however, is 
intended to be a more dynamic document / plan that will be evaluated on at least an annual basis by 
the City or as directed by the Regional Board. Proposed revisions to the LIP Plan Development 
Section are identified in Section C-3.6. 
 
C-3.3    BMP Effectiveness Investigations  
 
An important element of the City’s LIP is the implementation of additional and/or refinement of 
BMPs to complement the DAMP based jurisdictional program.  The tables that follow list the BMPs 
implemented during the reporting period.   
 
Only City owned and operated BMPs for which evaluations are being conducted are reported on.  
The City installed catch basin inserts in all the City owned catch basins in 2002 and they continue to 
be serviced three times annually and repaired as needed.  The catch basin inserts are listed below 
because the assessment is ongoing.   The City is tracking the performance of the inserts and has 
provided an overview below.  No new structural BMPs have been added in the current reporting 
period.   
 
Non structural BMPs include the standard street and landscape program BMPs such as street 
sweeping, minimizing irrigation overspray, etc, and continue to be implemented during each 
reporting period. 
 

 Initiated 
in FY 
2005-06 

Completed 
in FY 2005-
0 

Projected 
completion 
in FY 2006-
07 

Total - Structural BMPs - Constructed wetlands    
Total - Structural BMPs - Sand filters    
Total - Structural BMPs - Disinfection systems    
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Total - Structural BMPs - Catch Basin Inserts    
Total - Structural BMPs - Others    
Total - Litter Control BMPs - Screens    
Total - Litter Control BMPs - Booms    
Total - Litter Control BMPs - In-Line Retrofits (eg CDS units)    
Total - Litter Control BMPs - Others    
Total - Non-Structural BMPS - Public Awareness Survey    
Total - Non-Structural BMPS - Others    

 
 

Watershed Type of 
BMP 

Manufacturer   (if 
applicable) 

Number 
Implemented 

Type of Analysis Report 
Completed 

Total inserts kristar 33   
 
The performance study for the catch basin has been in place for more than 2 full years.  The data that 
has been collected is useful in determining BMP effectiveness.  The total estimated debris removal 
for the 2005-06 reporting period is approximately 7.55 yards, approximately 2 cubic yards lower 
than was estimated during the previous reporting period. The breakdown of material remained 
consistent through reporting periods with some seasonal variation.  Generally a rate of 50-65% leaf 
material dropped to a low of approximately 30 % during the rainy season, likely due to rain flush.  
Dirt and sand has increase from 20-35% last report to a range of 30-60% dirt and sand with the high 
of 60% coming in the rainy season. 10% litter seems to be consistent through the reporting period 
and from year to year.  Also of note is the minor variation in seasons and the impact of BMPs 
associated with road construction projects in the study area.  As would be expected, increased 
rainfall and runoff resulted in increases in some amounts of materials and reductions in others.  
Heavy material such as dirt and sand seem to replace leaf materials during the rainy season.  While 
not revolutionary, the study does start to quantify the effectiveness of the catch basin insert in 
capturing material.  The material analysis will continue in the 2006-07 reporting period.   
Additionally, staff is considering the addition of debris gates to further assess the effectiveness of the 
program. 
 
C-3.4 Improvements in Stormwater Science  
 
As a Copermittee, the City of Laguna Woods continues to participate in the following studies:  
 
• The Development of Standardized Sampling and Analysis Protocols 
• Microbial Source Tracking Method Comparison 
• Peak Flow Impacts study 
• Selenium and Nutrient Work Group- Newport Bay Watershed 
• SEEP flow study and BMP effectiveness grant 
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3.6 Plan Development Modifications 
 
Aliso Creek  
 
The City and Copermittees are seeking consolidation of the studies and efforts under the Aliso Creek 
13225 Directive into the LIP document, with particular attention to the pollutants of concern within 
the WURMP (WAP) section of the DAMP.  The approval of the revised monitoring program for 
Aliso Creek was granted in October 2005, and the revisions will be reported on during the 2005-06 
WURMP (WAP)  annual report.  In addition, the program is anticipating the adoption of the Bacteria 
TMDL for the San Diego Region.  The LIP will be modified as needed to address those additional 
regulatory requirements  
 
Selenium and Nitrate Working Group -Newport Bay Watershed 
 
While no longer a program modification, the City continues to participate in the Selenium and 
Nitrate working group established in the Newport Bay Watershed.  The Regional Board issued Order 
No. R8-2004-0021 (NPDES No. CAG998002) (Order) on December 20, 2004 which specifies waste 
discharge requirements for short-term (i.e., one year or less) groundwater-related discharges and for 
de minimus discharges within the Newport Bay watershed. This Order was originally proposed in 
early 2004 and was subsequently postponed due to issues raised by the watershed stakeholders. The 
draft permit proposed a concentration limit of 4 µg/L selenium, which, due to existing levels in the 
groundwater and the lack of a treatment technology to decrease concentrations to meet the proposed 
effluent limit, would have resulted in a de facto ban on these types of discharges in the watershed. 
The implications of such a ban would have had a profound impact on the operation of water utilities, 
the redevelopment and clean-up of MCAS Tustin and the construction and maintenance of private 
and public works projects in the watershed.  
 
In consideration of these issues, the final issued Order incorporated an alternative compliance 
approach to allow the County, watershed cities, the Irvine Company, Irvine Ranch Water District, 
Cal Trans and other private and public stakeholders to form a Working Group to develop and 
implement a comprehensive Work Plan to address selenium and nitrate discharges in the watershed 
over the five year permit term. Stakeholders participating in the Working Group are allowed to 
continue groundwater-related discharges for the duration of the permit term. The Order establishes 
certain tasks that must be completed by the Working Group through the implementation of the Work 
Plan, including: 
• Filling the data gaps regarding selenium and nutrients to understand the extent of the ecosystem 

impacts. 
• Examining Best Management Practices (BMPs) and treatment technologies that can reasonably 

be applied throughout the watershed to reduce the inputs of selenium and nitrates. 
• Building upon this knowledge to develop a management program (i.e. a trading, offset, or 

mitigation program) for selenium and nutrients in the watershed. 
• Developing a site specific objective for selenium for the Newport Bay watershed (if necessary). 
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The Order establishes specific and aggressive deadlines for many of these tasks, with a final 
compliance deadline of December 20, 2009 (the term of the Order). Meeting these deadlines is 
critical for compliance with the requirements of the Order. If these deadlines are missed, the 
Working Group will be considered out of compliance with the permit and the numeric effluent limits 
will apply. 
 
A portion of the City of Laguna Woods is within the San Diego Creek Watershed which ultimately 
drains to the Upper Newport Bay.  As a result, the City has become a member of the Work Group 
and is involved with the work plan.  The City is substantially built out and has no significant 
construction activity that would require dewatering, therefore the City does not have a high potential 
to need a short term discharge permit.   
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section 4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges  
 
The City of Laguna Woods has an effective Water Quality Ordinance that was revised in 
February 2003.  Concurrent with the Water Quality Ordinance revisions, the City revised its 
Grading Ordinance, adopted a local Fats Oils and Grease (FOG) ordinance and completed a 
General Plan Amendment to strengthen the City’s ability to enforce water quality standards 
Citywide. Additionally, in January 2003 the City adopted administrative citation authority 
granting the code enforcement officer the ability to issue monetary fines.   The General Plan 
amendment added additional implementation measure to the land use, conservation, and open 
space elements to support the enforceability of the LIP stormwater policy. No revisions were 
made to the City’s Water Quality, Grading or FOG Ordinances during 2005-2006 reporting 
period. 
C-4.3 Legal Authority Modifications 
 
The program modifications that will be made to the Legal Authority section of the City’s LIP 
include the following: 
 
All City ordinances have been codified within the current reporting period.  This provides 
unity and better connectivity between the City regulations and eases in the enforcement of 
code provisions.  Staff has also been directed by City Council to looking at the need to 
modify the City's litter control and property maintenance ordinances.  This item had been 
originally included in the 2005-06 work plan, but was put on hold for higher priority projects.  
The review and revisions have been added to the 2006-07 work plan.  Additionally, the 
City’s water quality committee has recommended some minor revisions to the City’s FOG 
ordinance to maintain consistency with the regulations of the local sewer provider (ETWD). 
 
Comments from the Santa Ana Board Audit of April 2006 indicated concerns related to staff 
training of the Orange County Enforcement Consistency Guidelines.  City Staff committed to 
providing additional training to inspection staff in the 2006-07 reporting period.  
 
Staff will revisit the overall issue of legal authority as part of the review of the new 
stormwater permits in the 2006-07 reporting period. 
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section 5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1  Overall Program Management 
 
The key staff responsible for overseeing and implementing the municipal program element were 
identified in an Organization Chart of the City’s Local Implementation Plan (LIP).  During the 
2005-2006 reporting period, no changes were made to the organization chart.  The City did issue 
a new contract for landscape services, and conditions for BMP implementation were made part  
of the contract.  
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities  
 
The City has developed a watershed-based inventory of its identified municipal facilities.  The 
City of Laguna Woods is a contract City with very few municipal properties. All field programs 
for the care and maintenance of public rights of way are contracted services. The City has no 
corporate yards and City Hall is a leased facility within a commercial center. The City has a dog 
park facility that has been developed on a portion of undeveloped street right of way, a 10 acre 
wilderness park adjacent to the Laguna Canyon Wilderness area and an approximately ½ acre 
vacant parcel in the center of the City that may be the future site of a pocket park. 
 
Jurisdictional /Watershed Summary  
Sub-Category Facility Types Aliso 

Creek 
San Diego 
Creek 

Lag. Coastal 
Stream 

Total Municipal 
Facilities  

Total - Corporation Yards- Maintenance Yards    0 
Total - Storage Yards for Materials    0 
Total - Parks and Cemeteries  2 1 3 
Total - Public Buildings (Police, Fire, Libraries, etc.)  1  1 
Total - Public Parking Facilities    0 
 Other Facilities Identified by the Municipality    33 
Total - Other Facilities Identified by the Municipality    0 
 

The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal.  There were no changes to the inventory of fixed 
facilities, field programs or drainage facilities within the 2005-06 reporting period.  The previous 
inventory and map are included as an attachment to this report.  The catch basin inserts have 
been added to the inventory although the activities associated with the inspection and 
maintenance are covered under a separate contract from the traditional street maintenance 
contracts with the County. 
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C-5.3    Prioritization of Sites  
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  The city's 33 publicly owned catch basins and dog park are considered high 
priority, while the nature park, leased City Hall office space and undeveloped park site remain as 
low priority. 
 
The catch basin inserts are serviced three times annually.  Summaries of the prioritizations are 
provided below. There were no changes in the prioritization numbers compared to the previous 
reporting years.   
 
Jurisdictional Summary 

Municipal Facility Prioritizations Total Number of Facilities 

Number of mandatory high priority facilities 33 City owned catch basin inserts 
1 dog park with gravel lot 

Number of medium priority facilities None 

Number of low priority facilities 1undeveloped park and 1 wilderness park  
 
1 City Hall-leased facility within a commercial 
center 

Total Number of Facilities 37 total (including drainage facilities) 

 
 
Watershed Summary 

Municipal Facility 
Prioritizations 

Total Number of 
Facilities by 
Watershed  
Aliso Creek 

Total Number of 
Facilities by 
Watershed 

Laguna Coastal 
Streams 

Total Number of 
Facilities by 

Watershed  San 
Diego Creek 

Total 
Number of 
Facilities 

Number of high priority 
facilities 

4 Catch Basins 15 Catch basins 14 Catch Basins 
1 dog park with 
gravel lot 

34 total  

Number of medium 
priority facilities 

0 0 0 0 

Number of low priority 
facilities 

0 1 wilderness park 
site-no parking 

2 Park sites 
1 City Hall  

3 

Total Number of 
facilities 

4 Total 16 total  17 total 37 total  

 
The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual Progress Report submittal.  There were no changes to the municipal 
inventory or prioritizations in the 2005-06 reporting period. 
 
 
. 

0036059



 
SECTION C-5, Municipal Activities  
 

Laguna Woods Stormwater Program C-5-3 November 15, 2006 
DAMP Appendix C-5 
 

C-5.4   Model Maintenance Procedures  
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity based Municipal Activities Fact Sheets that were 
developed are fact sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. There were no changes to the Municipal Activities BMP Fact 
Sheets within the 2005-2006 reporting period  
 
C-5.5    Inspection  
 
The City of Laguna Woods inspects the high priority fixed facilities and field programs annually, 
all medium sites once every two years,  low priority sites once per permit cycle, and drainage 
facilities annually before the wet season and additional inspections as needed during the wet 
season.   The inspections generally include a review of the material and waste handling practices, 
BMP implementation and evidence of past or present unauthorized non-stormwater discharges.   
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary  
Municipal Facility Types Total Number 

of Facilities 
Inspected 

Other Municipal Owned and/or Operated Facilities - Parks and Cemetaries 2 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

1 

Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

33 

Total for all Categories 36 
 
 
Name of Field Program Number of Field Program Inspected 
Landscape 1 
Road Maintenance 1 
Catch basin retrofit program 1 
Total 3 
 
The street program is provided by the County under contract. Corrections are minor and often 
relate to subcontractors providing construction services to the City.  The landscape program is 
provided by a commercial vendor.  During the 2005-06 reporting period, the City entered into a 
new agreement with a new landscape firm.  In addition to requiring compliance with the 
standards BMPs which were made part of the contract scope of work, the City has hired a 
landscape supervisor to monitor landscape activities.  
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As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place, but are not effectively applied.  
The inspector uses their best professional judgment and decides how much time to allow the 
program manager to correct the problem.   
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Summary 
Watershed Number of Field Programs 

requiring corrective action 
Number of Re-inspections 
 

Total 2 
 

1 

 
 
Summary 

Watershed 
Number of Facilities 
with BMPs Fully 
Implemented 

Number of Facilities 
with BMPs Partially 
Implemented 

Number of Facilities 
Programs With No 
BMPs  

Total 3   
 
The number of corrective actions relates primarily to the field programs and larger fixed 
facilities.  The catch basin inserts are a BMP and are maintained 3 times annually and repairs are 
made as needed.  The City has been conducting a performance evaluation of the catch basin 
inserts installed Citywide.  The debris flow is characterized and quantified to establish pattern 
and help with source identification.   The specifics for the study have been identified in PEA 
Section C-3 Program Management. 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease.  Enforcement actions generally begin with the inspection, code enforcement program and 
escalate based on the severity and threat to water quality.  The City has issued administrative 
citations to City subcontractors in the past; however, no citations have been issued in the 2005-6 
reporting period. 
 
C-5.5.2   Reporting 
 
The City found no municipal facilities that represent a threat to human health or the environment 
and no reports were made to the Regional Boards. 
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C-5.6    Education and Training  
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. There has 
been no turnover in key management personnel. A summary of all City staff training since 
permit adoption has been included as an attachment to the Municipal Activities section of this 
report. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Inspect sub. com 10/13/05 
 

public works 
 

inspection 
 

1 

OC-Control BMP's 
Appropriate for 
Orange County 

06/24/05 
 

public works 
 

inspection 
 

1 

OC-00 IDIC 
Program Training 

06/30/05 
 

public works 
 

inspection 
 

1 

Inspection Sub-
Committee Meeting.  
Dept of Fish and 
Game, 

02/09/06 
 

public works 
 

inspection 
 

1 

  
 

 
 

 
 

 

 
Training Conducted by City for City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

 
Landscape BMPs 

 
 

Public works 
 

Landscape 
Contract 
 

2 
 

 
C-5.6.2    Education 
 
The City provides education to employees and service providers through the use of standard 
BMP facts sheets and handouts. BMPs are typically included in service contracts and monitored 
through the contract administration.  There has been very little turnover in City staff and no 
turnover in key management positions.  The City’s educational outreach efforts are documented 
in Section C-6 Education.   
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Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact 
Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Standard Handouts 380 
 

Paychecks, city hall, code 
enforcement inspection etc 

New residents program  1219 
 

Hand delivered 

Coastal clean and ETWD 
open House 

110 
 

Educational  outreach event 

Total number of outreach 
materials distributed 
during the current 
reporting year 

1,709 
 

 

 
Website 
The City posts information about the Water Quality Committee and links to the County 
stormwater program website, ETWD, EPA and IRWD.  In addition, water quality articles from 
the City newsletter can be accessed through the website.  The site can be accessed at 
www.lagunawoodscity.org and clicking on the water quality subject bar.  
 
Jurisdictional Summary – Workshops 
 
Workshop Title Subject Date Target Audience Number of 

attendees 
 
New residents 
program 

Misc BMPs 
 

 
 

New residents 
HOA 
 

25 
 

 
New Residents Program is responsible for the distribution of an estimated 1219 BMPs for 2005-
06 reporting period.  The meetings are currently bimonthly with an average of 25 people per 
meeting. 
 
C-5.7   Environmental Performance Report  
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.   There have been no significant changes in the City Hall facility and undeveloped 
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City Center Park.  The wilderness park underwent construction of a new entry and trail head 
area.   Since construction the landscape has filled in and the previous erosion issues have been 
addressed. The City dog park which was constructed on an unused portion of public right of way 
has had several stormwater issues in the past, primarily tracking and minor erosion.  Ineffective 
landscape coverage (lawn) was one of the major contributors in the past.  Recent landscape 
improvements have corrected the deficiencies short term. In the 2006-07 reporting period City 
staff will be going to bid on a new park design which will incorporate site design and structural 
BMPs. 
 
C-5.8   Municipal Activities Program Modifications  
 
The program modifications that will be made to the Municipal Activities section of the City’s 
LIP included the following:  
 

• The City has contracted for a landscape inspector to manage contract services, including 
stormwater compliance of the field program.  

 
• Staff anticipates having all the public stormdrain lines within the City video inspected to 

verify maintenance needs and detect illicit connections. This survey will help the City 
prioritize maintenance activities in the coming years.  Work on this item has been 
delayed to 2007-08. 

 
• Staff is considering developing a field program self certification for contract providers.  

The intent is to have contract providers consider and evaluate their own program in 
addition to the contract administration assessment preformed by the City.  This program 
was proposed in the last reporting period and has also moved to the current work plan.   

0036064



 
SECTION C-5, Municipal Activities  
 

Laguna Woods Stormwater Program C-5-8 November 15, 2006 
DAMP Appendix C-5 
 

 
C-5.A  ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis of Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
Others: weekly inspections; clean up as needed  
 
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected during the reporting period is as follows: 
 
Weight in Tons 
26,544 
 
The City is at a 62.5% diversion rate, which reflects a 12.5% increase over the prior period.  
Under the new franchise agreement the service provider is using a Material Recovery Facility 
(MRF) which has improved the city’s diversion rates.  Additionally in the current reporting 
period the City adopted a waste reduction ordinance requiring contractors to divert construction 
and demolition material to MRFs . 
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C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft)  
[B]Total Number of Catch Basins in City (#) 18 
Total Number of Catch Basins Inspected (#)  
[A]Total Number of Catch Basins Cleaned in 
City (#) 

18 

[P]Percentage of Catch Basins Cleaned (%) 100 
Total Volume of Material/Debris Removed 0.25 tons 
Method of Material/Debris Removal:  Vacuum Truck 
Hand Crews 100 
Others: catch basin inserts 33 
 
The catch basin program resulted in the removal of an estimated 7.55 cubic yards of material 
from the debris flow.  See Section 3.4 for discussion 
 
Status of BMP Implementation 
 
Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance Staff 
- Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Conduct intermittent 
inspections 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Plug inlet during 
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cleaning 
Source and Treatment 
Control - Clean catch 
basins at least annually - 
Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Clean at 
pipeline gradient 
changes 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Other 

 
 

 
 

 
 

 

Treatment Control - 
Clean dissipators as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Are there any dry weather sewer diversions in place 
 No  
 
Drainage Facility Retrofits 
 
There were no drainage facility retrofits within the 2005-06 reporting period.  All City owned 
catch basins have been retrofitted in 2003 and continue to be maintained. 
 
C-5.A.4 Catch Basin Stenciling  
 
There were no new catch basins installed within the City in the reporting period.  All existing 
City owned catch basins have been marked and there has been no need for replacement.  
Additionally, all private catch basins within the LWV HOA have been marked as well.  The 
following is information regarding the catch basin stenciling effort, within the City of Laguna 
Woods. 
 

Type of Application(s) Used % Used 
Spray Paint  
Curb Markers 100 
Heat Application  
 
Phrase Used Yes 
Spray Paint  
No Dumping Drains to Ocean  
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C-5.A.5 Street Sweeping            
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
No, The City has existing  contract for street sweeping with the County of Orange- no equipment 
purchased by the City.  
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush 1 
Vacuum  
Brush assisted  
Regenerative Air  
Other  
 
Total Weight 
Collected 
for Fiscal year (tons) 

Total Weight Miles 
Swept (Miles) 

9 5 
 
 
How is the % determined? Determined 
Estimates  
Studies  
Others  
 
Question Yes/No How Often By What Means 
 
Parking restrictions for street 
sweeping? 

   
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

 Annually  
 

Are streets inspected for sweeper 
effectiveness? 

 Weekly Sweeper Inspector 
 

C-5.A.6 Household Hazardous Waste Collection  
 
Question Yes/No How Many Times Per Year 
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days? 

 67 
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The City of Laguna Woods has a comprehensive, residential, door-to-door HHW, Sharps, 
Electronic Waste (E-Waste) and Universal Waste (U-Waste) collection program that is promoted 
in news releases, direct mail promotions and website information. The program was started in 
2002 but demand continues to be very high, more than filling the monthly collection slots 
available through the private contractor providing the collection and disposal service.    In the 
2005-06 reporting period the number of collection days has increased 10 pickups per year, 
largely due to the increase in the E-waste and U-waste, and has resulted in an estimated 41,129 
pounds of material collected. The HHW chemical collection for the City is consistent with prior 
years. 
 
Category – Type of Waste Amount of Waste 

Collected (Pounds) 
Flammable & Poison - Flammable Solid/Liquid 1720 
Flammable & Poison - Bulked Flammable Liquids  
Flammable & Poison - Oil-Based Paint 1683 
Flammable & Poison - Poison (Excl aerosols) 242 
Flammable & Poison - Reactive & Explosive  
Acid - Inorganic Acid 81 
Acid - Organic Acid 81 
Base - Inorganic Acid 299 
Base - Organic Acid 40 
Oxidizer - Neutral Oxidizer  
Oxidizer - Organic Peroxides  
Oxidizer - Oxidizing Acid  
Oxidizer - Oxidizing Base 30 
PCB Containing - PCB Containing Paint  
PCB Containing - Other PCB Waste  
Aerosol - Corrosive Aerosols 200 
Aerosol - Flammable Aerosols 250 
Aerosol - Poison Aerosols 48 
Reclaimable - Antifreeze 204 
Reclaimable - Car Batteries 845 
Reclaimable - Fluorescent Bulbs  
Reclaimable - Latex Paint 6082 
Reclaimable - Motor Oil/Oil Products 253 
Reclaimable - Oil Filters 3 
Reclaimable - Mercury (Metallic)  
Other - Medical Waste 658 
Other - Household Batteries 137 
Other - includes E-Waste / U-Waste collected 41129 
Asbestos  
 
 
Does your 
jurisdiction 

Grant 
Begins on  

Grant 
Ends on 

Have you 
quantified the 

Motor 
Oil/Oil 

Oil Filters Collected 
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participate in 
used oil grant? 

amount of oil 
collected as part 
of the grant? 

Products 
Collected 

 
 

07/01/05 06/30/06  253 
pounds 

3 
 

 
C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.   Fertilizer Management 
 
Question Yes/No Specify (if needed) 
Did a city personnel apply fertilizers in your 
jurisdiction? 

 
 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

 
 

 

Did a city personnel determine which type of 
fertilizer to use? 

 
 

Based on contract specifications 

Did a contractor determine which type of 
fertilizer to use? 

 
 

 

Did a city personnel determine the fertilizer 
application rates? 

 
 

Based on contract specifications 

Did a contractor determine the fertilizer 
application rates? 

 
 

 

Did a city personnel determine the timing of 
fertilizer applications? 

 
 

Based on contract specifications 

Did a contractor determine the timing of 
fertilizer applications? 

 
 

 

Did a city personnel determine the application 
methods of fertilizers? 

 
 

 

Did a contractor determine the application 
methods of fertilizers? 

 
 

 

Did a city personnel store the fertilizers?  
 

 

Did a contractor store the fertilizers?  
 

 

Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

 

Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

Different fertilizers are used 
based on recommendations from 
a soil analysis  

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

Prior to applicaiton 

If Yes, How is calibration done? (Please specify)  
 

Estimate per square footage and 
fertilizer recommendation rate 

Did you or your contractor have any large spills   
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of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

 
 

Sweep up, wash/vacuum residue 

Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

5 acres 

 
 
Brand Name Nitrogen Phosphorus Potassium Total Amount 

Applied (lbs) 
Best Turf 16 6 8 1800 
Best Lawscape 15 15 15 1800 
Best Turf 21 0 0 600 
 
Typically fertilizer types and quantities have remained constant from year to year because the 
landscape area is constant and the plant pallet does not change significantly.  During the last 
reporting period overall fertilizer use has increased by approximately 1200 pounds.  The change  
in fertilizer use is consistent with the City’s new median landscape projects that convert turf 
areas (higher demand for nitrogen) to shrub and tree masses (general purpose fertilizers).  Pure 
nitrogen fertilizer applications have remained constant.  The increase in overall usage is to be 
expected with establishing new landscape material.  Over time we would expect the fertilizer 
amounts to drop.  Likewise the City engages in soil testing to establish fertilizer application 
levels 
 
B. Pesticide Management 
 
Question Yes/No Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)   
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?   
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   
Do you monitor Insects/Mites: Others? (Specify)   
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
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Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   
Do you monitor Diseases: Other? (Specify)   
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

  

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative 
Extension? 

  

Do you identify pests from Internet?   
Do you identify pests from Pest Control 
Advisor? 

  

Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)   
Did a city personnel apply insecticides/miticides 
in your jurisdiction? 

  

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

  

Did a city personnel apply herbicides in your 
jurisdiction? 

  

Did a contractor apply herbicides in your 
jurisdiction? 

  

Did a city personnel apply fungicides in your 
jurisdiction? 

  

Did a contractor apply fungicides in your 
jurisdiction? 

  

Did a city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide saftey? 

  

Do you calibrate the equipment used for the 
application of pesticides? 

  

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 Each application 

0036072



 
SECTION C-5, Municipal Activities  
 

Laguna Woods Stormwater Program C-5-16 November 15, 2006 
DAMP Appendix C-5 
 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 Estimate coverage, setting on 
spayer/spreader 

Do you have written procedures in place to deal 
with pesticide spills? 

  

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

  

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 

  

Do you typically clean up small spills of 
pesticides by Sweeping? 

  

Do you typically clean up small spills of 
pesticides by Washing? 

  

With the left over pesticide from an application, 
do you store for the next job? 

  

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

  

With the left over pesticide from an application, 
do you ... (Please specify). 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

  

The location where you clean vehicles used to 
transport pesticides is at your own facility. 

  

The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

  

The location where you clean vehicles used to 
transport pesticides is at the application site. 

  

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you sweep/blow. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you wash. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 
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Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 1.5 acres 

How many acres of insecticides/miticides were 
applied? 

 10,000 square feet 

How many acres of herbicides were applied?  1.5 acres 
How many acres of fungicides were applied?   
How many acres of molluscides (i.e. snail baits) 
were applied? 

 1 acre 

 
The following  types and quantities of pesticides that were applied in the City of Laguna Woods 
within the 2005-06 reporting period.   
     Category of 

Pesticide 
Brand Name EPA Registration 

Number 
% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

 
Fusilade II 

100-1084 24.5 53 oz     
 

 
Round Up Pro 

524-425 41 136 oz     
 

 
 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

  

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

  

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

  

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

  

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

  

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

  

An alternative to pesticides was used: Weeds -   
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Fabric for suppression 
An alternative to pesticides was used: Weeds - 
Adjust mowing height 

  

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

  

An alternative to pesticides was used: Weeds - 
Flaming 

  

An alternative to pesticides was used: Weeds - 
Landscape design 

  

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

  

An alternative to pesticides was used: Diseases 
- Irrigation 

  

An alternative to pesticides was used: Diseases 
- Plant selection 

  

An alternative to pesticides was used: Diseases 
- Pruning 

  

An alternative to pesticides was used: Diseases 
- Fertilization 

  

An alternative to pesticides was used: Diseases 
- Landscape design 

  

An alternative to pesticides was used: Diseases 
- Other (Please specify) 

  

An alternative to pesticides was used: Insects - 
Biological control 

  

An alternative to pesticides was used: Insects - 
Plant selection 

  

An alternative to pesticides was used: Insects - 
Pruning 

  

An alternative to pesticides was used: Insects - 
Physical Removal 

  

An alternative to pesticides was used: Insects - 
Landscape Design 

  

An alternative to pesticides was used: Insects - 
Other (Please specify) 

  

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Mike Skopick  714-231-3853 
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section 6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permits set a high expectation for 
the performance of the public education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program  
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus  
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following: 
 
1) Public Education Material Distribution 
 
The City made educational materials available to its residents at the following public 
facilities:   
 
Available Materials 
BROCHURES- ENGLISH 

• The Ocean Begins at Your Front Door  
• Do You Know Where The Water in Your Storm Drain Goes?  
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
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• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous 

Materials 
• Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South 

County 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Help Prevent Ocean Pollution: Tips for Pool Maintenance 
• Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
• Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
• Help Prevent Ocean Pollution: Tips for Home Improvement Projects 
• Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  
• Sewage Spill Reference Guide 
• Custodial Cleaning of Manors 
• Water Quality Guidelines for Exterior Restaurant Cleaning Operations 

 
BROCHURES- SPANISH 

• Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
• Help Prevent Ocean Pollution: Household Tips 
• Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Waste 
• Help Prevent Ocean Pollution: Recycle at Your Local Used Oil Collection 

Center 
• Help Prevent Ocean Pollution: Proper Maintenance Practices for Your Business 
• Help Prevent Ocean Pollution: Tips for Pet Care 
• Tips for Using Concrete and Mortar 
• Tips for Pool Maintenance 
• Tips for Horse Care 
• The Ocean Begins at Your Front Door 

 
 
POSTERS 

• BMP Poster for Food/Restaurant Industry 
• BMP Poster for Auto Repair Industry 
• BMP Poster for Gas Station Operation 

 
OTHER 
• Construction Runoff Guidance Manual 
• Keep Gutters Clean for Those Downstream bookmarks 
• Project Pollution Prevention magnets, ducks and pens       
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2)  Employee Training and Outreach 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 

• Included informational inserts with employees’ paychecks :  Tips for Landscape 
& Gardening. Placed information on the City’s web site and distributed City's 
newsletter to staff.  

• Conducted training sessions during staff meetings, had one-on-one training with 
code enforcement, building department staff and contract service providers 
regarding stormwater inspection forms. 

• Attended seminars or workshops and sent selected City staff to NPDES training. 
• Sent educational emails to Public Works Department regarding BMPs for 

roadwork when appropriate. 
 

 
3)  Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
 
• Because the City has a low volume of new construction permits it continues to be 

more effective for City staff to meet one-on-one with developers and contractors at 
the time of application. 

• Distributed BMP fact sheets and/or Construction Runoff Guidance Manual with 
permits.  

• Distributed a contractor compliance certificate for certain construction sites and 
contractors working within the City. 

• All City receipts have "No Dumping To Drains" message printed on all receipts.  
 
 
4)  Outreach to Industrial Site Owners and Operators:  
 
The City currently has no industrially zoned properties. 
 
5)  Outreach to Commercial Site Owners and Operators 
 
The City has used its Stormwater Inspection Program for educational outreach to 
commercial facilities.  Other liaison mechanisms for outreach purposes include:   
 
Training & Outreach Activity 

• Provided information about BMPs and regulations with permits and as part of 
Code Enforcement activities. 

• Mailed letters to property managers and high priority inspection commercial sites 
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regarding BMP maintenance prior to the rainy season in September 2005. 
• Distributed information and educated owners and operators during inspections 

and outreach. 
• Met with and distributed  BMP brochures during training sessions for lawn and 

street maintenance HOA staff . 
• Placed information on City's web site, highlighting water quality with links to 

other sites (Orange County Watersheds, El Toro Water District, Irvine Ranch 
Water District, the Environmental Protection Agency and Watershed Watch 
House). 

• City Newsletter with stormwater insert is mailed to all commercial businesses on 
a quarterly basis. New businesses are provided stormwater fact sheets as part of 
code enforcement new business outreach.      

 
 
6)  Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
 
 

 Outreach Initiatives 
• Published information about urban runoff and stormwater pollution issues on the 

City’s website.  
• Help Protect Water Quality by Properly Disposing of Household Hazardous Waste 
• Help Protect Water Quality While Caring for Your Pet  
• Help Protect Water Quality While Gardening 
• Help Protect Water Quality While Maintaining Your Car 
• Ran public service announcements (PSAs) on the city’s local cable access channel. 
• Ran PSA's before monthly Council Meetings on cable channel. 
• General pollutant PSA 
• Trash PSA 
• Advertised on outdoor furniture (street banners, bus shelters, etc.) using 

stormwater pollution prevention artwork. 
• Leaky Oil Ad 
• Dog Walking Ad 
• Fertilizing Ad 
• Car washing Ad 
• Cigarette Ad 
• Sad fish artwork displayed on front of City Hall window. 
• Participated in community events by hosting a booth with information and 

promotional materials at El Toro Water District Open House. 
• Participated in and promoted clean-up events such as the Annual Inner Coastal & 

Watershed Cleanup Day. Offered t-shirts to participants who would take the 
"pledge" to follow water conservation practices. 

• Presented information at community new resident orientation meetings. Provided 
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information via mail to residents. 
• The majority of the print advertisements were part of Leisure World News 

(renamed Laguna Woods Globe April 2006) as part of the county-wide print media 
effort.  

• Met with Leisure World (officially renamed Laguna Woods Village April/May 
2006) HOA stormwater personnel to review BMPs required at sites.  

• No elementary or secondary schools are located in the City.       
 
The following initiatives targeted schools: 
 

Schools Initiatives 
• No elementary or secondary school is within City boundaries. However, at the 

community events at El Toro Water District Open House, and the Annual Inner 
Coastal & Watershed Cleanup Day give away products that would appeal to youth 
were offered (duck key chains and puzzle bookmarks) that were picked up by 
residents for their grandchildren or by children themselves. T-shirts were also 
offered to those who would take the “pledge” to practice water conservation 
efforts.  

• As a Copermittee, The City participates in the Countywide school program 
initiatives 

 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 
• Formed partnerships with El Toro Water District to help distribute information 

through the City's 2005-06 newsletter regarding ETWD's Open House and water 
conservation. 13,000 distributed with newsletter. 

• City continues to work with Leisure World (Laguna Woods Village) Management 
Company to address stormwater issues and assist in staff training.     

 
C-6.4  Public Participation  
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
 

Public Participation 
• Establishing a Water Quality Advisory Committee that holds bi-month meetings 

that are open to the Public.  This committee makes recommendations to the City 
Council regarding stormwater issues.   

 
• Encouraging Behavior Change - Through the public education program, residents 

have been asked to make adjustments to their activities to reduce the impact to the 
storm drains and water quality by using car washes instead of washing their own 
cars, for example, or using dry sweep methods to clear patio areas rather than 
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spraying the pavement. In addition they have been encouraged to use minimal 
fertilizers in their private garden areas. In addition, the public has been asked to 
contact the City if water conservation practices are ignored.  

 
• Asking for Feedback -The City has provided opportunities for residents to ask 

questions and give comments about the stormwater program.  City newsletters and 
the website have included contact information for people to communicate with 
municipal staff.  In the weekly Wood Notes column of Laguna Woods Globe 
(Leisure World News) the City requested public response when observing 
stormwater violations such as illegal discharges from carpet cleaning activities, 
watering of sidewalks, etc.  

 
• Participating in Outreach Events – Participation in outreach events allows for a 

two-way communication with the public. It is an excellent opportunity to not only 
disseminate stormwater public education information and materials but also allows 
the .public to respond with questions, comments and/or concerns. Inner-coastal 
cleanup day was an opportunity to ask questions about water conservation. 
Participants pledged to practice water conservation actions at home. 

 
     
 
C-6.5 Program Effectiveness Assessment  
 
Through its own public education effort, the City made the following number of 
impressions during the reporting period:  
42,926  
 
The estimation of total impressions assumes one resident per 8,000 households (13,000 
newsletters mailed) viewed the newsletter and that an estimated 1,500 (8% of the 18,208 
City population) people view the PSA during each City meeting or rebroadcasts. This 
number is a conservative figure, given the City's demographics. 
 
The number of impressions shown above does not provide an accurate accounting for the 
City’s outreach efforts.  The number of impressions reported is down approximately 14% 
from the prior reporting period.  The cause of the reduction is the fact that a Newsletter, 
with a water quality insert, was late in going out and will be reported in the 2006-07 
reporting period.  If the mailing had gone out on time an additional 8,000 impressions 
could be credited to the program resulting in 50,926 impression or a modest increase of 
956 impressions or approximately 2%.  Increases are attributable to participation in LWV 
bi-monthly new resident’s orientation meetings and training sessions with LWV 
maintenance staff.  
 
Distribution of the BMP and informational brochures continues to increase with 
increased outreach activities (training, new orientation meetings). The number of 
brochures distributed has increased from 912 in the 2004-2005 reporting year to 1,709 
during the current reporting period. This is a 46% increase since last year.  The increase 
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is largely due to increases in the new residents program and demonstrates a continued 
commitment to water quality education.   
 
Stormwater Program Public Survey  
 
While not specific to the City of Laguna Woods, a survey was commissioned by the 
Orange County Stormwater Public Education Committee, which is composed of the 
County of Orange and its 34 cities. The survey was designed as a follow-up to the 
baseline survey conducted in 2003.  The purpose of this follow-up survey is to assess the 
extent to which public opinion and knowledge toward urban run-off issues have changed 
over the past two years and whether Orange County voters have made any behavioral 
changes as a result of the public education campaign.   The results indicate that 
knowledge about urban run-off and storm drain issues has increased slightly. It has not 
yet translated into widespread behavioral changes.  A copy of the Survey summary has 
been attached to this section.  
 
C-6.6 Public Education Modifications 
 
The program modifications that will be made to the Public Education section of the 
City’s LIP include the following: 
 

• The City will continue to include future brochures printed in Spanish for issuance 
to Laguna Woods Village (Leisure World) lawn maintenance, custodial staff and 
at new orientation meetings as brochures become available. Code enforcement 
outreach will issue the same as appropriate.  

 
• The LIP has been amended and the City will issue the brochure "Tips for Home 

Improvement Projects" and "Tips for Projects Using Paint" to residents applying 
for owner/builder building permits.    

 
• Addition of the mobile detailing IC-ID 24 BMP fact sheet 
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section 7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997, the County, prior to the incorporation of the City of Laguna Woods, certified to the 
Regional Boards that it was implementing the new development and redevelopment water 
quality requirements developed with the Principal Permittee and other Permittees as Appendix G 
of the 1993 DAMP. Since that time all new development and redevelopment in the City has 
occurred in conformance with Appendix G, resulting in BMPs being implemented for water 
quality improvement in many projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
C-7.2  Organization Structure  
 
The key staff responsible for overseeing, implementing, and enforcing the new development / 
redevelopment program element were identified in an Organization Chart (Figure A-7-1) of the  
City’s Local Implementation Plan (LIP).  During the 2005-2006 reporting period, no changes 
were made to the Organization Chart. 
 
C-7.3 General Plan Assessment and Amendment  
 
During the 2002-2003 reporting period the City revised the Land Use, Open Space and 
Conservation Elements of the General Plan to better support the policies developed under the 
NPDES program and the Local Implementation Plan.  There have been no stormwater policy 
modifications to the City's General Plan within the 2005-2006 reporting period. 
  
C-7.4 Environmental Review Process (LIP Section X.X) 
 
As described in the City’s LIP and reported in the 2002-2003 PEA, the City utilizes a City-
customized CEQA checklist during the project environmental review process. The City’s 
customization resulted in revisions to the Hydrology / Water Quality and Hazardous Materials 
sections of the CEQA checklist.  There have been no additional changes to the CEQA checklist 
within the 2005-06 reporting period. 
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C-7.5 Development Project Review, Approval and Permitting Process  
 
C-7.5.1 Conditions of Approval 
 
The City initially modified the stormwater conditions of approval during the 2002-2003 
reporting period.  During this reporting period, staff continues to refine the standard conditions to 
address project specific conditions, provide additional clarity and meet the changing needs of the 
program.  There have been no significant changes to the planning condition of approval. 
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter:  
 

• The Model WQMP 
• City’s WQMP 
• WQMP Template for use by project applicants (Revised 2005) 
• WQMP Template Instructions 

 
During this reporting period the City received three Preliminary and two Final WQMPs for 
review and approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 3 2 
Final WQMP 2 2 
  Las Palmas, San Sebastian, Revisions to Gate 12 

 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.  In reviewing WQMPs, the City found that the three most common deficiencies 
requiring an applicant’s WQMP be revised before it could be approved were: 
 
 Text Summarizing Each Common Deficiency 
1 Failure to provide proper City Ordinance references and utilize BMP fact sheets 

identified in the LIP. Dated reference material and fact sheets.  The WQMP fact 
sheets have not evolved with the regulations and local stormwater programs. 

2 Lack of variety, justification and creativity when selecting structural and treatment 
control BMP's.  

3 Preliminary WQMPs not updated with project revisions.  The WQMP operates in a 
vacuum and is not always modified as project plans are revised over the project 
development process.  

 
Table C-7.1 part A 
Watershed – Field Name Value 
Total - Industrial Development (acres) 0 
Total - Commercial Development (acres) 8 
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Total - Residential Development (acres) 3 
Total - Development (acres) 11 
Total - Applicable Routine non-Structural Source Control BMPs - N1. Owner, 
Tenanat, Occupant Education 

2 

Total - Applicable Routine non-Structural Source Control BMPs - N2. Activity 
Restrictions 

2 

Total - Applicable Routine non-Structural Source Control BMPs - N3. 
Common Area Landscape 

2 

Total - Applicable Routine non-Structural Source Control BMPs - N4. BMP 
Maintenance 

2 

Total - Applicable Routine non-Structural Source Control BMPs - N5. Title 22 
CCR Compliance 

0 

Total - Applicable Routine non-Structural Source Control BMPs - N6. Local 
Water Quality Permit 

0 

Total - Applicable Routine non-Structural Source Control BMPs - N7. Spill 
Contingency Plan 

0 

Total - Applicable Routine non-Structural Source Control BMPs - N8. 
Underground Storage Plan 

0 

Total - Applicable Routine non-Structural Source Control BMPs - N9. 
Hazardous Materials Disclosure 

0 

Total - Applicable Routine non-Structural Source Control BMPs - N10. 
Uniform Fire Code 

1 

Total - Applicable Routine non-Structural Source Control BMPs - N11. 
Common Area Litter Control 

2 

Total - Applicable Routine non-Structural Source Control BMPs - N12. 
Employee Training 

2 

Total - Applicable Routine non-Structural Source Control BMPs - N13. 
Loading Dock Good Housekeeping 

0 

Total - Applicable Routine non-Structural Source Control BMPs - N14. 
Common Area Catch Basin Inspection 

2 

Total - Applicable Routine non-Structural Source Control BMPs - N15. Street 
Sweeping Private Streets & Parking Lots 

1 

Total - Applicable Routine non-Structural Source Control BMPs - N17. Retail 
Gasoline Outlets 

0 

Total - Applicable Routine Structural Source Control BMPs - Storm Drain 
System Stenciling/Signage 

1 

Total - Applicable Routine Structural Source Control BMPs - Outdoor 
Material Storage Area 

1 

Total - Applicable Routine Structural Source Control BMPs - Trash Storage 
Areas 

2 

Total - Applicable Routine Structural Source Control BMPs - Efficient 
Irrigation Systems & Landscape Design 

1 

Total - Applicable Routine Structural Source Control BMPs - Protect Slopes & 
Channels 

1 

Total - Applicable Routine Structural Source Control BMPs - Loading Dock 
Areas 

0 
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Total - Applicable Routine Structural Source Control BMPs - Maintenance 
Bays 

0 

Total - Applicable Routine Structural Source Control BMPs - Vehicle Wash 
Areas 

0 

Total - Applicable Routine Structural Source Control BMPs - Outdoor Process 
Areas 

0 

Total - Applicable Routine Structural Source Control BMPs - Equipment Wash 
Areas 

0 

Total - Applicable Routine Structural Source Control BMPs - Fueling Area 0 
Total - Applicable Routine Structural Source Control BMPs - Hillside 
Landscaping 

1 

Total - Applicable Routine Structural Source Control BMPs - Wash Water 
Controls for Food Prep Areas 

0 

Total - Applicable Routine Structural Source Control BMPs - Community Car 
Wash Racks 

0 

Total - Selected Treatment Control BMPs - Biofilters 1 
Total - Selected Treatment Control BMPs - Detention Basins 1 
Total - Selected Treatment Control BMPs - Infiltration Basins 1 
Total - Selected Treatment Control BMPs - Wet Ponds or Wetlands 0 
Total - Selected Treatment Control BMPs - Filtration 1 
Total - Selected Treatment Control BMPs - Hydrodynamics Separation 
Systems 

0 

Total - Selected Treatment Control BMPs - Regional or Watershed BMPs 0 
Total - Site Design BMPs 2 
 
Table C-7.1 part B 
Watershed – Field Name Value 
Aliso CreekTotal -              # of New Development Projects 1 
San Diego Creek Total -     # of Re-Development Projects 1 
Total - # of  WQMPs Approved 2 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City provides copies of the Orange County 
Construction Runoff Manual and BMP fact sheets specific to the project characteristics.  In 
addition, the City has developed a stormwater BMP certification indicating minimum BMPS and 
requiring contractor or property owner acknowledgement.  The certification takes the form of 
project conditions associated with the project.  
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities.  The City utilizes the sign off process 
for the planning standard project conditions for entitled projects and the project plan check 
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checklist for ministerial projects to determine compliance with General Construction Permit 
requirements.  
 
C-7.6 Water Quality Management Plan (WQMP) Preparation  
 
During the 2005-2006 reporting period, the City did not identify any necessary revisions to its 
WQMP requirements.   The templates and support documentation has been revised to be more 
user friendly.  The City has required that a Notice of Land Use Restrictions be recorded against 
the property to let future purchasers know of the obligations under the WQMP.  A copy of the 
document has been attached to this section.  
 
C-7.7 Post Construction BMP Inspection and Verification  
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 3 2 1 3 
Self Certification     
Other     

 
Of those project-specific WQMPs that were verified, the City took enforcement actions as shown 
in the table that follows.  
 
 Type of Enforcement Action Number 
1. Verbal  2 
2. Noncompliance letter 1 
3.   
 
In verifying Project WQMPs for BMP implementation and ongoing operations and maintenance, 
the City found that the three most common deficiencies warranting enforcement actions were: 
 
 Most Common Deficiencies 
1 Maintenance of structural BMPs- catch basin inserts, etc. 
2 Housekeeping BMPs- litter control, irrigation overspray, improper storage etc. 

Dumpster areas, lids kept up. 
3 Contact updates and new employee training.  The management of many commercial 

properties turn over and the new managers are not up to date with the requirements. 
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C-7.8 Training and Outreach  
 
The Community Development Director has served as the city planner and NPDES coordinator 
since the creation of the LIP document.  He participates in the countywide program management. 
He has participated in WQMP work groups sponsored as part of the PEA/ New Development 
subcommittee intended to improve the process and consistency of WQMP reviews.   City staff 
having implementation responsibility related to new development and redevelopment has not 
changed since development of the program.  A complete Staff training history has been attached 
to Section 5 Municipal Activities. 
 
Title of Workshop or 
Training Module 

Training 
Sponsored or 
Conducted 
By 

Date of 
Training 

Attendee 
Name 

Attendee Department 

Stormwater 
Treatment, Dr. 
Minton 

Orange 
County 

03/17/06 Lauren Barr Planning-Community 
Development 

 
Additionally, the City has conducted one on one education or outreach activities with developers, 
engineers/architects, and construction/general contractors when proposing projects to promote 
awareness of stormwater issues and requirements.  
 
C-7.9 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
has identified modifications that will be made to Section A-7 of the City’s LIP.  Those 
modifications are: 
 

• The adoption of a revised Model WQMP designed to be more user friendly. 
 
• Addition of WQMP requirements to planning application handouts and submittal 

requirements.  
 

• Notice of Land Use Restriction for WQMP. 
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C-8.0 Construction  
 
C-8.1 Introduction (LIP Section 8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from construction site activity 
discharges.  
 
C-8.1.1 Overall Program Management 
 
The key staff responsible for overseeing and implementing the construction program 
element were identified in an organization chart of the City’s Local Implementation Plan 
(LIP).  During the 2005-2006 reporting period, no changes were made to the program 
management of the construction program; however, a new contract building inspector 
was hired to conduct inspections within the City. 
 
C-8.2    Inventory of Construction Sites  
 
The City has developed a watershed based inventory of the identified construction sites 
within the City’s jurisdiction.  The city's construction inventory has remained consistent 
in project type and scope of work since the last reporting period. Because the City is 
substantially built out, the majority of the projects are small room additions, patio covers, 
and minor interior alterations which are typically completed within 1 to 2 weeks.   The 
construction inventory reflects active construction projects as of June 30, 2006. Once 
projects are complete they drop off the inventory. Summaries of the construction 
inventory for the 2005-06 reporting period are provided below.   
 
Watershed Summary: 
Watershed Private Projects Public Projects 

for Santa Ana 
Region 

Public 
Projects for 
San Diego 
Region 

Total for all categories for 
current reporting year 

Total 45 2 1 48 
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory is 
included as an attachment to this section of the report.  
 
C-8.3 Prioritization of Construction Sites  
 
The City of Laguna Woods prioritized the construction sites as high, medium or low 
based on their respective threat to water quality.  Summaries of the prioritizations are 
provided below.   
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Jurisdictional Summary 
Construction Site Prioritizations Total Public Project 

Sites 
Total Private 
Project Sites 

- Mandatory high priority sites 3 3 
- Sites subject to General Construction 
Permit 

1 3 

- Sites with a high potential for or history 
of non-stormwater discharges 

  

- Site tributary to and within 500 feet of 
an ASBS 

  

- Tributary to 303(d) water body where 
site generates the pollutant 

  

- Sites within, directly adjacent to or 
discharging directly to an ESA 

  

Number of mandatory high priority sites 1 3 
Number of medium priority sites   
Number of low priority sites  42 
Total Number of Sites 3 45 
 
The City is substantially built out.  There is very little potential for infill development and 
the land use pattern is fixed. The number of priority sites is down from previous reporting 
years.  The 2004-05 year saw almost twice as many priority projects.  Construction has 
slowed in the current reporting period.  The City is seeing many more internal tenant 
improvements that do not result in a threat to water quality.   
 
Watershed Summary 
Watershed Number of 

High 
Priority 
Sites 

Number 
of 
Medium 
Priority 
Sites 

Number 
of Low 
Priority 
Sites 

Total Number of 
Sites 

Total 6 0 42 48 
 
There has been no significant change in the percentages of type of project construction or 
general priority classifications. The majority of projects are low priority and the overall 
numbers are down.  The construction prioritization is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.  The 
updated inventory with the prioritizations is included as an attachment to this section of 
the report. 
 
C-8.4    BMP Fact Sheets for Construction Projects) 
 
BMP fact sheets have been developed and included as a part of the construction program.  
The fact sheets include a description of specific BMPs for common construction activities 
that may discharge pollutants and provide a focus on the pollution prevention measures 
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that the facility should implement.  The activity based construction fact sheets that were 
developed are fact sheets from the 2003 edition of the California Stormwater Quality 
Association Stormwater Best Management Practice Handbook-Construction and are 
included as an attachment to the City’s LIP.  No changes were made to the construction 
BMP fact sheets within the 2005-2006 reporting period.    
 
C-8.5    Documentation Requirements  
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects covered by General Permit that represent a 
threat to human or environmental health within the 2005-2006 reporting period; therefore 
no reports were made to the Regional Boards. 
 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health within the 2005-2006 reporting period.   
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements  
 
The City of Laguna Woods inspected the construction sites at the frequency determined 
by the priority ranking assigned to each facility as identified in the LIP.  The inspections 
generally include a review of BMP implementation through the erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices 
on a site and evidence of past or present unauthorized non-stormwater discharges.  The 
City of Laguna Woods inspects all construction sites at the frequencies stated in the table 
below from the City’s LIP. 
 

Construction Site 
Priority 

Rainy Season  
(October 1-April 30) 

Dry Season  
(May 1 – September 30) 

HIGH Once per week*or 
Once per month SARWQCB 

As needed 

MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 

*Or, monthly for any site that the City certifies in a written statement to the SDRWQCB all of the 
following (certified statements may be submitted to the San Diego Regional Board at any time for one 
or more sites): 
i. City has record of construction site’s Waste Discharge Identification Number (WDID#) 

documenting construction site’s coverage under the statewide General Construction Permit; and 
ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan (SWPPP); and 
iii. City finds SWPPP to be in compliance with all local ordinances, permits, and plans; and  
iv. City finds that the SWPPP is being properly implemented on site. 

 
The number of inspections completed during the current reporting year is presented 
below.  There are very few construction sites within the City that require inspection.  The 
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majority of building permits issued result in no exterior activity and little or not potential 
for stormwater violations.  At the time of permit issuance, more significant projects are 
required to sign a contractor certification indicating that they understand the BMP 
requirements and will comply with the regulation. It is at this time that the requirements 
are explained and the contractor is considered to be informed.  The certification is filed 
with the permit application and added to the construction inventory.   The number of 
construction sites inspected during the current reporting year is presented below.   

 
Jurisdictional Summary 

Facility Category Number of Sites Inspected During the  
Reporting Period 

 High Med Low 
Private Projects 3 0 42 
Public Projects-Santa Ana Region 2 0 0 
Public Projects-San Diego Region 1 0 0 
Total  6  

 
42 

 
The number of non-compliant sites identified during inspections is presented below along 
with information on follow-up inspections and enforcement actions conducted. Typically 
at some point in the life of a more significant project there are BMP corrections.  Repeat 
corrections or different corrections at a previously identified site are not considered a new 
site.  
 
Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-Inspections 
 Due to Non-Compliance 

Total 6 13 
 
The construction inspection information and database is updated on an ongoing basis and 
provided to the Regional Board as a part of the Annual Progress Report submittal.   
 
Enforcement 
 
The City of Laguna Woods’s Construction Inspectors and Authorized Inspectors 
undertake enforcement activities according to the City’s adopted Water Quality 
Ordinance and the countywide accompanying Enforcement Consistency Guide (DAMP 
Section 4.0).  The enforcement mechanisms available are summarized in this section and 
detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
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noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. As a response to the Santa Ana 
Regional Board audit in Spring of 2006, staff has committed to providing additional 
training on the Enforcement Consistency Guide. 
 
The City had only minor construction site enforcement actions that included Educational 
Letters and Notices of Noncompliance.  A summary of the total numbers and types of 
enforcement actions, including construction site violations, is included in the Section C-
10 ID-IC.  
 
Watershed Summary 
 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Non- 
compliance 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemean
or, 
Infraction 

Total 6 2    
 
C-8.7    Training and Outreach (LIP Section X.X) 
 
Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the construction components of the 
Stormwater Program.  Staff has attended the County sponsored training during previous 
reporting periods and the program coordinator has provided one on one training with 
building inspectors. The primary stormwater function of the building inspector is to 
identify stormwater issues on construction sites and refer to the NPDES inspector as 
needed.  There has been no turnover in key NPDES, code enforcement or building 
inspection personnel.  The NPDES coordinator continues to meet one on one with 
building inspectors to discuss policies, address program deficiencies and share 
information. A summary of staff training has been provided as an attachment to Section 5 
Municipal Activities. 
 
Jurisdictional Summary 
 
Training Conducted by City Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Community Develop Building  Inspection policy 
review 

4-6-06 4 
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C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Woods and 
the County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
The program modifications that have been made to the Construction section of the City’s 
LIP include the following: 
 

• Updated permit form to include stormwater check off box. (See Attached) 
 
• Revisions to policy statements.  (See Attached) 
 
• Commitment to additional the Enforcement Consistency Guide training. (See 

letter attached in Section 4 ) 
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C-9.0 Existing Development 
 
C-9.1 Introduction  
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
• Section C-9.2, Industrial Program 
• Section C-9.3, Commercial Program 
• Section C-9.4, Residential Program 
• Section C-9.5, CIA/HOA Program 
 
C-9.2  Industrial Program  
 
The City of Laguna Woods is primarily a residential community with limited commercial 
businesses.  There are no properties within the City zoned industrial; however, there are 
commercial businesses that perform limited industrial related operations such as auto repair, 
material storage, etc. These businesses are categorized as commercial and have been addressed 
in the commercial program.  
 
C-9.3  Commercial Program  
 
C-9.3.1    Organization Chart 
 
The key staff responsible for overseeing, implementing, and enforcing the commercial inspection 
program element are identified in an organization chart of the City’s Local Implementation Plan 
(LIP). During the 2005-2006 reporting period, no changes were made to the organization chart. 
 
C-9.3.2    Inventory  
 
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The inventory includes relevant information 
on ownership, size, location, etc. The updated inventory and map is included in Section C-9.6 of 
this report. Jurisdictional and watershed-based summaries of the commercial facilities inventory 
are provided below.  Several of the HOA facilities have been added to the commercial inventory 
because we are seeing issues similar to the commercial facilities.  The LWV clubhouses, RV 
storage lots and garden centers have been added.  Additionally, the golf courses have been 
reprioritized as commercial even though they are not open to the public and are maintained by 
the HOA landscape staff. The classification mobile auto washing was misnamed. The facility is a 
car washing facility; automobile fuel is now available for sale on site. Dry cleaning stores in the 
City doing their own cleaning on site remain high priority while others that are just storefronts 
have been lowered in priority. The City's commercial inventory remains stable. There are no 
significant businesses added due to the built out land use pattern of the City.  There is a certain 
amount of change within existing businesses that reflects the need to revisit the inventory 
annually.  The majority of business conversions are from retail to service based businesses that 
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may or may not have the potential to impact water quality.  There are very few businesses in the 
city that utilize or store raw materials.   
 
Jurisdictional and Watershed Summary 
Commercial Site/Source Total Number 

of Sites  
Total - Automobile mechanical repair, 
maintenance, fueling, or cleaning 

3 

Total - Equipment repair, maintenance, 
fueling, or cleaning 

0 

Total - Mobile automobile/other vehicle 
washing 

0 

Total - Retail or wholesale fueling 2 
Total - Eating or drinking establishments  19 
Total - Landscaping (and hardscape 
installations) 

0 

Total - Nurseries and greenhouses 4 
Total - Golf courses, parks and other 
recreational areas/facilities 

2 

Total - Pool and fountain cleaning 0 
Total - Port-a-Potty servicing 0 
Total - Other sites determined to be 
significant contributors 

9 

Total - Sites tributary to 303(d) water 
body for pollutant generated on site 

0 

Total - Sites within/directly adjacent or 
discharging directly to ESA 

0 

Total - Site tributary to and within 500 
feet of ASBS 

0 

Total for all categories  39 
 
C-9.3.3    Prioritizations 
 
The City of Laguna Woods prioritized the commercial sites as high, medium or low based on 
their respective threat to water quality.  Summaries of the commercial prioritizations are 
provided below. 
 
Jurisdictional and Watershed Summary 
Commercial Facility 
Prioritizations 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low 
priority 
facilities 

Total 
Number of 
Facilities 

Total 39 3 75 117 
Total Number of facilities 39 

 
3 
 

75 
 

117 
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The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1–IC24 and are included as an attachment to the City’s LIP. 
During the 2005-2006 reporting period, commercial BMP Fact Sheet IC 24 Mobile Businesses 
was added to the LIP and is attached to Section 6.   
 
C-9.3.5    Inspections 
 
All high priority commercial sites/sources for the City of Laguna Woods have been inspected 
within the 2003-2006 reporting periods. Medium and low priority sites are inspected on an as 
needed basis. The commercial inspection information and database is updated on an ongoing 
basis and provided to the Regional Boards as a part of the Annual Progress Report submittal.  A 
summary of inspection results is included in the table below and as an attachment in section C-9-
6. High priority commercial sites are inspected on an as needed basis.  The number of 
inspections completed during the current reporting year for each type of high priority 
commercial site is presented below.   
 
Jurisdictional Summary 
Commercial Site/Source Number of 

Sites/Sources 
Inspected 

Total Number Since Third 
Permit Adoption 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 

1 3 

Equipment repair, maintenance, fueling, or 
cleaning 

1 1 

Automobile and other vehicle body repair 
or painting 

0 0 

Mobile automobile or other vehicle 
washing 

0 0 

Retail or wholesale fueling 2 2 
Pest control services 0 0 
Eating or drinking establishments  19 19 
Landscaping 0 0 
Nurseries and greenhouses 3 3 
Golf courses, parks and other recreational 
areas/facilities 

1 1 

Pool and fountain cleaning 0 0 
Port-a-Potty servicing 0 0 
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Others: clubhouses, etc 7 7 
Total for all categories for current 
reporting year 

34 
 

36 
 

 
There were 16 non-compliant facilities identified during these inspections of which all received a 
follow up inspection and enforcement actions as needed.  
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspectors use their best professional judgment and decide how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

Total 0 16 0 
 
A consistent issue with the high priority commercial businesses had to do with trash disposal and 
following BMPs involved with this aspect of their business. Keeping a lid on the trash container 
and not overfilling the container was a big issue at most inspections or drive by observations 
made thereafter.  
 
C-9.3.7    Enforcement  
 
The City’s Commercial and Authorized Inspectors undertake enforcement activities according to 
the City’s adopted Water Quality Ordinance 03-01 and the countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless when a violator has either a history of noncompliance or has failed to take good 
faith actions to eliminate continuing violations or to meet a previously imposed compliance 
schedule, more severe enforcement options may be selected.  A summary of the numbers and 
types of enforcement actions against commercial facilities that have been taken by the City 
during the 2005-2006 reporting period is provided in Section C-10.0 of the ID/IC PEA report.   
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C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Diego Creek 3 
Total 3 

 
C-9.3.9    Training and Outreach 
 
Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the commercial component of the Existing 
Development Program.  There has been no additional training in this reporting period.  NPDES 
and Code enforcement staff have attended the County sponsored training during previous 
reporting periods.  There has been no turnover in key personnel in NPDES and code 
enforcement.  Staff meets one on one to address program deficiencies and share information.  
See Section 5 Municipal activities and IC-ID for a complete summary of staff training.   
 
Outreach 
 
The City outreaches to the commercial businesses within its jurisdiction so that they can be 
informed of their responsibilities.  This outreach has included efforts such as mailings, holding 
workshops, development and distribution of brochures, posters, fact sheets, posting information 
on the City’s webpage, linking to the County’s webpage and more.   A summary of the City’s 
outreach efforts is presented in Section C-6 Education. 
 
Website 
 
No changes were made to the City's website.  
 
Commercial Summary  
 
There has been an emphasis on stormwater education through permit counter activity and while 
on code enforcement patrols throughout the City.  There has been a reduction of community 
complaints directed toward businesses due to stormwater violations. This would indicate that the 
number of compliant businesses is increasing.   The majority of the high priority businesses in 
the City are food-related. Employee turnover in this industry is high.  Training sessions by City 
staff at the job site with handouts given may be an effective way to reduce the incidences of 
noncompliance.   
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C-9.4  Residential Program  
 
C-9.4.1    Organization Chart 
 
The key staff responsible for overseeing, implementing, and enforcing the residential program 
element were identified in an organization chart of the City’s Local Implementation Plan (LIP). 
During the 2005-2006 reporting period, no changes were made to the organization chart. 
 
C-9.4.2    Inventory  
 
The City of Laguna Woods has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  There were no changes to 
the residential inventory in the 2005-06 reporting period. A summary of the City of Laguna 
Woods’s current residential inventory is provided in the table below.  
 
Watershed 
 

Total Residential Land 
Use Area  
(Sq. miles) 

Total Residential Land 
Use Area Adjacent or 
Discharging Directly to 
an ESA(Sq. miles) 

Tributary to 303(d) 
Listed Watershed 

Aliso Creek  .770 .770 .770 
San Diego Creek 1.58   
Lag. Coastal .69 0.3  
Total 3.04 1.07 .770 
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential 
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity based residential fact sheets that were developed 
are fact sheets R1 – R8 as well as a new fact sheet for custodial workers in the HOA. All are 
included as an attachment to the City’s LIP.   
 
C-9.4.4    Enhanced Implementation 
 
As previously mentioned, two residential areas were identified for enhanced implementation.  
The steps taken by the City to minimize the impact of these residential areas to surrounding 
ESAs are outlined in the LIP.  The table below summarizes the activities that were accomplished 
during the current reporting year.  
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Watershed Summary 
Summary of BMPs Implemented in Residential Areas in the Aliso Creek Watershed 

Residential Activity of Concern Identified BMP Status of BMP   
Implementation  

Home and Garden Care 
Pet Waste 
Garden Waste  
Automobile Repair and Maintenance 
Automobile Washing 
Household Hazardous Waste 

Outreach with BMP fact sheets Increased patrol, 
ongoing outreach 
County Water Quality 
sampling  

 
Summary of BMPs Implemented in Residential Areas Adjacent to Barbara’s Lake Located 
in the Laguna Coastal Streams Watershed 

Residential Activity of Concern Identified BMP Status of BMP   
Implementation  

Home and Garden Care 
Pet Waste 
Garden Waste  
Automobile Repair and Maintenance 
Automobile Washing 
Household Hazardous Waste 

Outreach with BMP fact sheets 
Barbara’s Lake handout 
Catch basin insert study 

Increased patrol, 
ongoing outreach 
County Water Quality sampling 
Additional Program in 
development 

 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The primary area of concern in the residential incidents are oil leaks under parked cars. The next 
area of concern is irrigation over spraying and washing down of sidewalks and patios, with water 
running into the storm drains. The HOA reports leaking cars to the City.  The next step involves 
on site inspections, educational letters, brochures and eventually violation notices if corrections 
are not made. This step by step process seems to be effective. 
 
The City tracks water pollution complaints under the ID/IC program and provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g. 
commercial business, resident, etc.) as a part of the ID/IC PEA report.   Based on the ID/IC PEA 
report, 22 pollution complaints/incidents were associated with residential areas during the current 
reporting year.   This is slightly down from the previous reporting period, which could be 
attributed to increased education or variations in enforcement level. The following table provides 
a breakdown of the water pollution complaints/incidents received associated with residential 
activities 
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Watershed Summary 

Watershed 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

Total 22   13 2  3 

 
C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Total 25 4 0 0 0 
 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted toward residents is a major component of the residential 
program.  The new resident orientation program encourages the implementation of a set of 
designated BMPs for residents.  The BMPs are presented via brochures.  The City has developed 
outreach efforts which have included mailings (quarterly City newsletter), development and 
distribution of fact sheets, posting information on the City’s web page and providing links to 
other water quality web pages, etc.  In addition PSA are run before the local City Council 
meetings and Water Conservation Tips have been promoted on the local message board.  A 
summary of the outreach efforts made during the current reporting year is provided in Section C-
6 public education. 
 
C-9.5 CIA/HOA Program  
 
C-9.5.1    Organization Chart 
 
The key staff responsible for overseeing, implementing, and enforcing the CIA / HOA program 
element are identified in an organization chart of the City’s Local Implementation Plan (LIP). 
During the 2005-2006 reporting period, no changes were made to the Organization Chart. 
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction. The areas that discharge directly to an ESA may be targeted for enhanced 
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implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of the 
Annual Progress Report submittal.  There have been no changes to the CIA/ HOA inventory 
within the reporting period. 
 
A summary of the City of Laguna Woods’s current CIA/HOA inventory is provided in the table 
below.  
 
Watershed 
 

Total Residential Land 
Use Area  
(Sq. miles) 

Total Residential Land 
Use Area Adjacent or 
Discharging Directly to 
an ESA 
(Sq. miles) 

Tributary to 303(d) 
Listed Watershed 

Aliso Creek  .770- .05com.=.72 .72 .720 
San Diego Creek 1.58- .15com= 1.43   
Lag. Coastal .69 0.3  
Total 3.04 1.07 .770 
 
As indicated in the table above, CIA/HOA areas were identified that discharge directly to ESAs.  
Enhanced implementation as outlined in the City of Laguna Woods’s LIP was conducted in these 
areas.  A summary of these efforts is provided in Section C-9.5.4.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the pollution prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
No changes were made to the Organization chart.  
 
C-9.5.4    Enhanced Implementation 
 
As mentioned above, areas were identified for enhanced implementation.  The steps taken by the 
City of Laguna Woods  minimize the impact of these CIA/HOA areas to surrounding ESAs and 
are outlined in the LIP.   These are the same implementation measures as stated in the Section 
9.4.4 with the addition of the BMPs to address activity and pollutants of concern for the listed 
water bodies.    
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.     
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The City conducted the following enforcement actions directly against CIA/HOAs within its 
jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

Total  3 0 0 0 
 
C-9.5.6    Outreach and Training 
 
Outreach 
A summary of the outreach efforts made during the current reporting year is provided in Section 
C-6 public education.  City Staff training is documented in Section 5 Municipal Activities 
 
C-9.6 Existing Development Program Modifications 
 
The City and County of Orange, as Principal Permittee, evaluate the results of the assessment 
and determine if any program modifications are necessary in order to comply with Clean Water 
Act requirements to reduce the discharge of pollutants to the maximum extent practicable. 
Program modifications that will be made to the Existing Development section of the City's LIP 
include the Commercial Inspection Summary and Revise Commercial Inventory. Additionally, 
staff is pursuing a self certification process for the HOAs within the community.  
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C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section 10.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal storm drain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges  
 
C-10.2.1 Organization Chart 
 
The key staff responsible for overseeing, implementing, and enforcing the IC-ID program 
element were identified in an Organization Chart of the City’s Local Implementation Plan (LIP). 
During the 2005-2006 reporting period, no changes were made to the Organization Chart. 
 
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Water Quality Ordinance 03-01 identifies many of the duties of the 
Authorized Inspector as the responsibility of the City Manager, NPDES coordinator and those 
persons directed by them.  Under their instruction and supervision staff are assigned as needed to 
investigate compliance with, detect violations of, and take actions pursuant to the Ordinance. 
 
A list of the City of Laguna Woods’s Authorized Inspectors and the relevant contact information 
is provided below:   
 
Jurisdictional Summary 
Name Title Department E-mail Address Phone Number 
Leslie Keane City Manager City 

Manager's 
Office 

lkeane@lagunaw
oodscity.org 

949-639-0500 

Lauren Barr Community 
Development 
Director 

Community 
Development 

lbarr@lagunawo
odscity.org 

949-639-0521 

Sandra Verrall Code 
Enforcement 
Officer 

Community 
Development 

sverrall@laguna
woodscity.org 

949-639-0522 

 
In addition to the designated City Authorized Inspectors listed above, the City has also entered 
into a Water Quality Ordinance Implementation Agreement with the Orange County Flood 
Control District to assist with some of the Authorized Inspector and Spill Responder duties.  This 
contract allows the City to request assistance from the County’s Authorized Inspectors in order 
to respond to and follow up on hazardous or after-hours complaints and incidents. 
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C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections: 
 

• Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  

 
• Public Education (Section A-6) – various inspectors assist with the distribution of public 

education materials that provide phone numbers and encourage the reporting of spills. 
 

• New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant development post construction 
controls that are either not functioning adequately or are not being maintained, resulting 
in an on going or threatened discharge to the storm drain system. 

 
• Construction Activities (Section A-8) - assists with the identification of illegal discharges 

from construction sites. 
 

• Existing Development Programs (Section A-9) – assists with the identification of actual 
or threatened illegal discharges from industrial, commercial and residential areas. 
Inspections made by the County Health Department are also a tool of detection. 

  
• Water Quality Monitoring Program (Section A-11) – assists with the identification of 

problem areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the city 
inspectors is included in the table below in Section C-10.2.4.  
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.  Water pollution complaints are reported in a variety of ways. There was one 
referral from the County hot line during the 2005-2006 reporting period; however, the majority 
of complaints are phoned in directly to the City by staff or the public during regular business 
hours.  
 
The City has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 

City-during business hours City- after business hours Countywide 24 hour hotline 
(949) 639-0500 (949) 837-5957 (714) 567-6363 
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The City advertises these numbers in City newsletter articles, on informational brochures and on 
the City website where complaints may be received. In addition to the established City phone 
numbers, the City also advertises the Countywide 24 hour bilingual water pollution complaint 
hotline (714) 567-6363 and website complaint form (www.ocwatersheds.com) through the 
distribution of the countywide public education materials and coordinates with the County when 
complaints are received.     
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
 
Jurisdictional Summary  
Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

51 0 

Other Agencies (County, 
Regional Boards) 

7 3 

Water Pollution Hotline 1 0 
Public (calls, e-mail) 15 0 
Businesses 3 0 
Other 0 0 
Total Number of Reports 77 

 
3 
 

 
There has been a 35% (77 vs 120) decrease in the number of incidents reported in 2005-2006 
compared to 2004-05. The decrease in the number of incidents can be interpreted in a number of 
ways.  Many of the incidents involved BMP violations for trash containers (lids not kept closed, 
containers overfull). Some of the business trash containers traditionally have not had lids 
resulting in trash blowing or being removed by animals and potentially entering the storm drain 
system. The City has paid particular attention to this issue with the food service businesses 
because of the potential for bacteria issues. In 2005 the City issued a new trash franchise.  As 
part of that contract the, new containers have been provided citywide that have functioning 
plastic lids.  The improved equipment may be responsible for some of the reduction in incidents.  
Our interpretation is that the number of incidents has decreased due to education, inspection and 
past enforcement activities.   
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed and are 
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outlined in the City LIP.  The City’s PNIR form has been revised to provide more flexibility and 
facilitate usage. The revised form is included as an Attachment to this section.   
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Laguna Woods’s ID/IC Program, the City’s Authorized Inspectors 
receive notifications and respond to a variety of water pollution complaints and incidents.  The 
following tables provide information regarding the water pollution incidents that have been 
reported and responded to within the City of Laguna Woods’ jurisdiction.   
 
Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e. if 
a complaint was received by city staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
 

• Notification – An incident that is reported to the City that does not require any follow up 
such as an investigation or an enforcement letter.  This would include any incidents 
where the material did not enter the storm drain system and was in the process of being 
cleaned up.  

 
• Complaint - A minor incident that is reported to the City that requires an investigation as 

soon as possible.  This would include complaints where the discharge is alleged to have 
already occurred but is not posing an immediate threat to human health or the 
environment.  Examples of this may include: oil that has leaked from a vehicle parked on 
the street and soaked up into the asphalt or a past discharge from a residence or facility. 

 
• Response Request – An incident that is reported to the City that requires an immediate 

investigation/response due to the threatened release/impact to human health or the 
environment. 

 
• Referral to another agency – The City referred the complaint to another agency such as 

an   Orange County Flood Control District (OCFCD) Authorized Inspector for 
investigation and follow up. 

 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 1 
Complaint 61 
Response Request 12 
Referral to OCFCD or other agency 3 
Total Number of Incidents 77 

0036113



 
SECTION C-10, Illegal Discharges/Illicit Connections 
 

Laguna Woods Stormwater Program C-10-6 November 15, 2006 
DAMP Appendix C-10  

 

The decrease in activity can be attributable to the citywide effort on education and program 
implementation.  Education and increased presence in the field may have led to increased 
compliance, reducing the number of events.  The incident reports do not include the 50 
inspections that were made during the 2005-2006 reporting period by the County Health 
restaurant inspection program.  Those inspections often resulted in follow up inspections that 
may or may not result in an incident report.   
 
Watershed Summary   
 

Number of Each Type of Incident Reported 
Watershed Notification Complaint Response 

Request 
Referral 

Aliso Creek  0 14 4 0 
San Diego Creek  1 43 8 3 
Lag. Coastal Streams 0 4 0 0 
Total 1 61 12 3 
 
The City has three watersheds: the Aliso Creek, the Laguna Coastal Streams and the San Diego 
Creek Watershed. The Laguna Coastal Streams watershed had the least amount of activity and is 
purely residential and open space within the City. Both Aliso Creek and San Diego Creek have 
commercial and residential zoning, and the types of material pollution reflect that mix. The 
City's education efforts have emphasized that Aliso Creek and Barbara’s Lake drainage are 
sensitive water bodies, and there has been an increased public awareness.   
 
Materials Summary 
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During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
Type of Materials Aliso Lag.  

Coast 
San 
Diego 

Number of 
Complaints/ 
Incidents  

Hydrocarbons 2 0 10 12 
Inorganic Compounds 1 0 0 1 
Metals 0 0 0 0 
Nutrients 0 0 0 1 
Organic Compounds 1 1 8 10 
Discharge Exceptions 0 0 5 5 
Pathogens and Coliforms 0 1 5 5 
Wastewater 1 0 4 5 
Pesticides 0 0 1 1 
Sediment 1 3 3 7 
Trash and Debris 11 0 17 28 
Miscellaneous 1  1 2 
Total Number of Incidents 18 4 55 77 
 
It is difficult to compare the water pollution materials except by basic percentages. Trash and 
debris are 36% of the incidents in this reporting period, which is consistent with the 35 % of 
incidents in the 2004-05 reporting period. Hydrocarbon incidents have reduced from 22% to 15% 
of the incidents in the current reporting period.  Likewise sediment and pathogens are down 16% 
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to 9 % and 8 % to 6% respectively between the current and last reporting period.  Total numbers 
have decreased due to increased educational efforts and implementation. The majority of 
incidents reported are the washing down of sidewalks, cars leaking oil onto the pavement and 
individual residents washing vehicles.  In the commercial districts some of the primary responses 
relate to washing down surfaces (pressure washing), maintenance of trash enclosures and general 
housekeeping violations.     
 
All water pollution complaints are investigated and, when necessary, reported to the regional 
Boards. The reports consist of a verbal notification followed by a written report. During the 
reporting period three incidents were reported to the Regional Board.  The reports consisted of 
sewer or reclaimed water spills and the number is down from eight incidents in the 2004-05 
reporting period.  In the majority of these cases, ETWD is the first responder and provides 
notification to the City and Regional Boards.  Staff then conducts a follow up investigation as 
appropriate.  
 
C-10.2.7 Enforcement Summary  
 
The City of Laguna Woods’s Authorized Inspectors undertake enforcement activities according 
to the City’s adopted Water Quality Ordinance and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) 34 

Administrative Enforcement 10 

Notice of Noncompliance (NON) 9 

Administrative Compliance Order (ACO) 0 

Cease and Desist Order(CDO) 0 

Criminal Enforcement 0 

Misdemeanor (Mis) 0 
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Infraction (Inf) 0 

Issuance of Citation (IOC) 2 

Other: (Specify) 0 

 
As previously stated, education and outreach are emphasized in the program . Much of the 
outreach involves verbal discussion about water conservation, protecting the ocean, and 
eliminating source pollution.  Notices of non-compliance have decreased and educational letters 
have increased since last reporting period.  More brochures have been issued with verbal 
warnings. Education and outreach, including the associated consequences of non compliance, 
have had a positive effect on the general public.  The City believes that this has resulted in some 
behavior change and as a consequence, less harsh enforcement methods have been instituted 
where appropriate.  Staff believes that several years of consistent enforcement effort will be 
required to truly quantify the effect of the education and enforcement program on changing 
behavior.   
 
C-10.2.8 Case Summary  
 
There are no civil or criminal cases pending within the City, nor were any cases settled during 
the 2005-2006 reporting period. Administrative penalties so far have proven to be effective in 
gaining compliance with local stormwater regulations. 
 
C-10.3 Illicit Connections  
 
The City of Laguna Woods developed a drainage facility inspection program to identify and 
eliminate illicit connections.  The inspections are conducted as part of the regular maintenance to 
the storm drain system.   Illicit connections to the storm drain system are prohibited. During the 
2005-06 reporting period, no illicit connections to the City’s storm drain system were found.  It 
was anticipated that all the City owned lines will be camera inspected during the 2005-06 
reporting period to identify both maintenance and illegal connection issues; however, that work 
plan has been move back to a future date.  City staff has been coordinate with LWV in their 
efforts to assess the private MS4 system for maintenance issues and potential illegal connections.  
Their work program may begin in late 2007. 
 
C-10.4 Source Investigations  
 
Figure A-9.3.1 of the City’s LIP identifies the areas within the City that are designated as high 
priority areas. The City of Laguna Woods continues to conduct ongoing field reconnaissance 
within the Aliso Creek drainage to attempt to identify sources of bacteria that may be 
contributing to the problems within Aliso Creek being addressed under the 13225 Directive. 
Additionally, the City continues to conduct similar field reconnaissance in the drainage area that 
contributes to Barbara’s Lake in the Laguna Coastal Streams watershed adjacent to the City 
boundary. Source identification efforts will continue in both high priority areas throughout the 
2006-2007 reporting period. 
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C-10.5  Training and Outreach  
 
The education and training of the City of Laguna Woods’s Authorized Inspectors is key in the 
successful implementation of the program, especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee.  During the reporting period the City’s 
Authorized Inspectors attended two of the committee meetings that were held.    
 
The City also trained its inspectors by having them attend both Permittee sponsored training as 
well as other regional training and workshop opportunities.  The Permittee sponsored training are 
those training sessions that are conducted in order to present the various training modules that 
have been developed by the Permittees (see DAMP Appendix B).The workshops, training and/or 
other educational activities that have been attended by the City’s Authorized Inspectors are listed 
below.  
 
Permittee Sponsored Training - Jurisdictional Summary  
 
Training Conducted by County Attended by City Personnel 
Training Module and 
Training Dates 

Department Department 
Subcategory 

Number of Attendees 

Program 
Management – July 
26, 2005 

   

Authorized 
Inspector: Field 
Implementation – 
October 13, 2005 

Public Works Inspection  1 

Authorized 
Inspector: Field 
Implementation – 
March 30, 2006 

   

Investigative 
Guidance Manual – 
May 4, 2006 

Community 
Develop 

Code Enforce 1 

 
Other Training Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Community 
Development 

Stormwater 
Program 

FOG field training 11/29/05 1 
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Community 
Development 

Stormwater 
Program 

FOG field training 12/19/05 1 

Community 
Development 

Stormwater 
Program 

OC Health field training 12/05/05 1 

Community 
Development 

Stormwater 
Program 

LB Review inspection  
policy. 

04/06/06 1 

Community 
Development 

Stormwater 
Program 

OC Module B-10V 05/04/06 1 

Community 
Development 

Stormwater 
Program  

NPDES-dry monitoring 05/11/06 1 

 
As indicated above, the City of Laguna Woods conducted/participated in 8 training sessions 
during the current reporting year.  These training sessions reached a total of 2 municipal staff.   
 
C-10.5.2 Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharge or illicit connection. This outreach can occur while the inspector is on sight during an 
inspection or with a follow up letter after an inspection has been completed. The City Code 
Enforcement officer conducts outreach on a number of current City programs including 
stormwater education as part of her regular duties.  Most all incident reports result in public 
education on stormwater issues 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes. A summary of materials distributed by the City as part of 
enforcement efforts as well as other educational outreach efforts is included in Section C-6 of 
this report. 
 
Jurisdictional Summary -  
Outreach Material Description Number Distributed 
 See section C-6 77 
Total Number Distributed  77 
 
C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Laguna Woods and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and determine if 
any program modifications are necessary in order to comply with Clean Water Act requirements 
to reduce the discharge of pollutants to the maximum extent practicable. 
 
The program modifications that will be made to the ID/IC section of the City’s LIP include the 
revisions to the field inspection and PNIR reporting form.  A copy of a sample PNIR form has 
been attached for reference.  
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction   
 
The countywide monitoring program is conducted on behalf of the Orange County Stormwater 
Permittees by the County (Principal Permittee).  Implementation of the countywide monitoring 
program is supported by funds shared proportionally by each of the Permittees.   
 
C-11.1.1 City of Laguna Woods Water Quality Monitoring Efforts 
 
Under the NPDES program, the Newport Bay TMDL, Nitrogen and Selenium program and the 
Aliso Creek 13225 Directive monitoring are part of the City’s ongoing efforts.  The City has 
been tracking the monitoring conducted by the County and LWV (Leisure World) community on 
the inlet to Barbara’s Lake within the Laguna Coastal Streams Watershed.  Additionally the City 
has been following the monitoring program conducted by Aliso Viejo that is downstream from 
the residential portion of the City within the Laguna Coastal Streams Watershed.  A more 
detailed discussion of these efforts is provided in the Laguna Coastal Streams WURMP annual 
report. 
 
The Aliso Creek monitoring programs is reported on in the consolidated annual report and as 
part of the Aliso Creek WURMP annual report. 
 
C-11.2 Water Quality Monitoring Program Modifications 
 
The City of Laguna Woods and the County of Orange, as Principal Permittee, evaluate the 
results of the assessment and determine if any program modifications are necessary in order to 
comply with Clean Water Act requirements to reduce the discharge of pollutants to the 
maximum extent practicable. 
 
The program modifications that will be made to the Water Quality Monitoring section of the 
City’s LIP include the following: 
 
In 2005-06, the Regional Board has approved the modification to the Aliso Creek monitoring 
program and incorporation of the source identification efforts into the NPDES program as part of 
the Watershed Urban Runoff Management Plan requirements.  
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C-12.0 WATERSHED MANAGEMENT 
 
C-12.1 Introduction   
 
The purpose of the watershed chapters is to present a planning framework to identify the 
most significant water quality issues related to urban runoff sources that can be addressed 
at a multi-jurisdictional watershed scale.  The  focus is on jurisdictional pollution 
prevention and source control programs for local constituents of concern, to identify 
treatment control opportunities, to incorporate prior data from planning studies, to 
identify indicators to track progress, and ultimately to develop an integrated plan of 
action that results in meaningful water quality improvement within the watersheds.   
 
Appendix D-1 of the Drainage Area Management Plan (DAMP) serves as the Watershed 
Urban Runoff Management Plan (WURMP) for the watersheds within Orange County.   
While the WURMP is the primary document, the implementation tools associated with 
the goals and objectives of the WURMP are expressed through the individual City Local 
Implementation Plans(LIP).  The LIP contains specific program and implementation 
measures to improve water quality within the city and contribute to the watershed goals 
as a whole. The WURMP provides guidance to the cities and the larger view in 
coordinating local efforts to improve watershed water quality issues.  To this end the LIP 
and watershed chapters work hand in hand as a planning and implementation tool. 
 
C-12.2 Watershed Chapter Modifications 

 
The draft watershed chapters for the San Diego region were developed during the 2002-
03 reporting period and submitted to the Regional Boards in August of 2003.  Current 
watershed efforts are identified as part of  the LIP program. The watershed Permittees in 
response to comments from the Regional Board have developed short and long term 
implementation tables to illustrate individual cities’ efforts meeting the WURMP 
program goals.  The draft action tables for Aliso Creek, Laguna Coastal Streams and the 
Newport Bay watershed have been attached for reference. 
 
The 2005-05 annual report for the WURMP is being prepared by the lead Permittee with 
coordination by the Copermittees within the subject watersheds.  The annual report, 
including watershed projects, will be submitted to the Regional Board for review in 
November 2006. 
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Executive Summary  
 
This document was prepared by the City of Lake Forest (City) in general accordance with 
the requirements of the Third Term National Pollutant Discharge Elimination System 
(NPDES) Permits issued by the California Regional Water Quality Control Board, San 
Diego and Santa Ana Regions (Regional Boards) to the County of Orange, the Orange 
County Flood Control District (OCFCD) and the incorporated cities of Orange County 
(collectively referred to as Permittees).   
 
The following municipal separate storm sewer system (MS4) permits were issued: 
 
California Regional Water Quality Control Board, San Diego Region (SDRWQCB) 
Order No.           NPDES No.    Date Adopted 
R9-2002-0001          CAS0108740     February 13, 2002 
 
California Regional Water Quality Control Board, Santa Ana Region (SARWQCB) 
Order No.         NPDES No.   Date Adopted 
R8-2002-0010         CAS618030   January 18, 2002 
 
The Permittees in the SDRWQCB jurisdiction include the County of Orange, the Orange 
County Flood Control District and the 11 incorporated Cities of Aliso Viejo, Dana Point, 
Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, Mission 
Viejo, Rancho Santa Margarita, San Clemente and San Juan Capistrano. 
 
The Permittees in the SARWQCB jurisdiction include the County of Orange, the Orange 
County Flood Control District and the 26 incorporated Cities of Anaheim, Brea, Buena 
Park, Costa Mesa, Cypress, Fountain Valley, Fullerton, Garden Grove, Huntington 
Beach, Irvine, Laguna Hills, Laguna Woods, La Habra, La Palma, Lake Forest, Los 
Alamitos, Newport Beach, Orange, Placentia, Santa Ana, Seal Beach, Stanton, Tustin, 
Villa Park, Westminster, and Yorba Linda. 
 
The Cities of Lake Forest, Laguna Woods, and Laguna Hills are located within both 
Regional Board’s jurisdictions. 
 
In accordance with the requirements of the MS4 Permits, a Program Effectiveness 
Assessment (PEA; Appendix C of the 2003 Drainage Area Management Plan [DAMP]) 
is submitted annually to the Regional Boards.  The PEA describes the specific activities 
the Permittees have undertaken, during the previous fiscal year, to comply with the MS4 
Permit waste discharge requirements.  The PEA also provides the Permittees with an 
opportunity to update the Local Implementation Plan (LIP) and thereby document and 
communicate new developments in the storm water quality programs.  Further discussion 
regarding the objectives of the PEA are presented in Section C-1. 
 
The City of Lake Forest has developed a PEA that documents the activities that the City 
has initiated, completed, and/or is currently conducting to comply with the requirements 
of the Third Term Permits and to facilitate continued improvements in regional water 

0036134



quality.  Since the City’s LIP provides the primary structure of the water quality program, 
the PEA contains numerous references to it.   
 
The PEA is considered an appendix to the 2003 DAMP, the principal policy and 
guidance document for the county-wide NPDES Stormwater Program.  The 2003 DAMP 
was developed through a collaborative effort among all the Permittees, including the City 
of Lake Forest, as well as interested agencies, organizations and the public. 
 
The 2003 DAMP consists of the following appendices: 
 
Appendix A - The Local Implementation Plans (LIP) developed by the Permittees  
Appendix B – Education, Training and Outreach Component 
Appendix C – Program Effectiveness Assessment Component 
Appendix D – Watershed Components 
 
The PEA consists of 11 distinct program elements (based upon the City’s LIP) that 
provide summaries of City efforts in those program elements. 
 
The City of Lake Forest continues to implement the program activities outlined in the 
LIP.  The City’s public outreach program, code enforcement, maintenance, inspection, 
and public works improvements have informed the community, demonstrated innovative 
design practices, and created new policies that all lead to improve storm water quality. 
 
The City’s revised Grading Ordinance, ongoing public education, training of City staff, 
and continued commitment to stormwater quality will lead to a more efficient and 
effective means of reducing stormwater and urban runoff pollution.  
 
In summary, during the reporting year, the City accomplished the following efforts to 
improve water quality: 
 

1.  City Staff continued to implemented the Local Implementation Plan citywide; 
2.  The City of Lake Forest hired a new Water Quality Inspector to administer the 
     water quality program and to provide inspection, outreach, and education     
     efforts to existing commercial, industrial, residential, and homeowners 
     association common areas;  
3.  The City expended over $1,068,662 on the implementation of storm water   
     programs and water quality activities; 
4.  The City cooperated with the County of Orange in water quality testing   

under the Aliso Creek Directive and the Dry Weather Monitoring Program; 
5.  Key staff attended water quality training sessions offered by the County as  
     well as internal training; 
6.  The City continued its monitoring and outreach program for the J01P08  
      tributary area;  
7.  City staff used the most recent business data available to update the existing 
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commercial facilities inventory for the water quality program and completed 
water quality inspection and outreach activities for newly identified 
commercial facilities requiring inspection;  

 8.  Staff inspected and provided guidance on BMP implementation to improve 
      water quality for all high priority industrial facilities; 
9.  Approximately 86,000 tons of solid waste was collected during the reporting  
     period; and 
10. Approximately 944 tons of debris was collected by annual street sweeping     
       and from annual storm drain cleaning. 

 
In addition to the above, the City has initiated and/or implemented several improvements 
to the water quality program including, but not limited to: continued collaborative 
implementation of the residential runoff reduction project and additional monitoring 
within the J01P08 tributary area, completion of an artificial turf demonstration project, 
development and publishing of a modified Water Quality Management Plan Template/ 
User Guide, collaborative implementation of the Nitrogen and Selenium Management 
Program (NSMP) Work Plan as a participating member of the NSMP Working Group, 
continued collaboration with the County of Orange for the design and construction of the 
Munger stormdrain sand filter, and collaborative development and submittal of the 
SmarTimer and Edgescape Evaluation Program (SEEP) Proposition 40 grant application 
which was subsequently awarded by the State for funding and implementation, and 
continued collaborative participation in the South Orange County Integrated Regional 
Water Management (IRWM) Group to develop and submit an IRWM Plan for grant 
funding available under Section 8 of State Proposition 50.    
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DAMP APPENDIX C 
PROGRAM EFFECTIVENESS ASSESSMENT 
 
The Program Effectiveness Assessment (PEA) is to assist the Permittees in evaluating the 
effectiveness of their respective Local Implementation Plans as well as the Principal Permittee in 
evaluating the overall effectiveness of the DAMP.  The results of the assessments will allow the 
Permittees to identify any program modifications that may be necessary. 
 
The PEA (DAMP Appendix C) has replaced the historical “Annual Progress Report Questionnaire” 
and will be filled out and submitted each year to the Regional Board by the cities, through the 
Principal Permittee, as city specific reports.  The County, as the Principal Permittee will then 
compile and analyze select portions of the city-specific reports on a watershed and/or countywide 
basis and report those findings to the Regional Board as a part of an overall assessment that will 
accompany the individual annual submittals. 
 
C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment (PEA) in 
order to better report to the Regional Boards the implementation and performance the Permittees’ 
stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program implementation and 
validation data necessary for the submittal of the Annual Progress reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee can, on a 

jurisdictional, watershed and/or countywide basis, compile and analyze the program data.  
These analyses will allow for the comparison of subsequent evaluations as well as the 
identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a jurisdictional, 

watershed and/or countywide level to each of the program components and used as an 
effective management tool in determining where modifications within the DAMP and/or LIP 
may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have or will be 

made to their LIP.   
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C-1.2 Background (LIP Section A-1.2) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act (CWA), 
established the National Pollutant Discharge Elimination System (NPDES) permitting program.  As 
a result of court decisions and the overriding need to clarify the stormwater permitting requirements, 
the CWA required the Environmental Protection Agency (EPA) to issue regulations to be effective 
by 1983 that included stormwater runoff from rainfall.  Congress passed a Clean Water Act 
Amendment in 1987, the Water Quality Act, which brought stormwater discharges into the NPDES 
Program.  EPA issued subsequent regulations on November 16, 1990.   
 
In response to those regulations, the County of Orange (subsequently singularly referred to as the 
Principal Permittee), the Orange County Flood Control District and the incorporated cities of Orange 
County (all three collectively referred to as Permittees) have obtained, renewed and complied with 
the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional Water 
Quality Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards):      
 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  
No. 

Date 
Adopted 

Order  
No. 

NPDES  
No. 

Date 
Adopted 

First  
(1990-
1996) 

90-71 CA 
8000180   

July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-
2002) 

96-31 CAS618030 March 
1996 

96-03 CAS0108740  August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030  January 
2002 

R9-2002-
0001 

CAS0108740  February 
2002 

 
Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges to the maximum extent 
practicable. 
 
As a result of the Third Term Permit requirements, the Permittees enhanced established program 
elements, introduced new program elements, and commenced implementation of watershed-based 
water quality planning processes to complement existing jurisdictional and countywide processes.  
The program update also addressed the necessary reconciliation of two Permits which, for the first 
time, had different requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP to include 
model programs and templates for Local Implementation Plans (LIP; also termed Jurisdictional  
Urban Runoff Management Programs [JURMP] in the San Diego Regional Board Third Term 
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Permit), which will assist the Permittees in implementing the program within their individual 
jurisdiction as well as recognize the differences between the two sets of permit requirements.   
 
This annual progress report covers the period from July 1, 2005 to June 30, 2006 and therefore 
provides an opportunity for a year-to-year comparison of program implementation under the Third 
Term Permit.  
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C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2.1) 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of Lake Forest involve the following 
activities: 
Coordination with the Principal Permittee and other Permittees on continued program development 
through the 2003 DAMP; common program implementation (such as monitoring, public education 
and watershed programs); and a commitment of funding to shared budgets under the Implementation 
Agreement; Coordination with internal City departments to implement the LIP;  Preparing, 
approving and tracking shared cost budgets prepared by the Principal Permittee and individual cost 
budgets prepared by the City; and Data management and compliance reporting based on common 
practices specified in the 2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section A-2.2) 
 
In order to coordinate effectively with the Principal Permittee, the City of Lake Forest (North) 
has designated NPDES primary and alternate representatives.    
 

Representative Primary Alternate 
Name Devin Slaven Ted Simon 
Title Water Quality Specialist Engineering Services 

Manager 
Department Public Works Public Works 
Address 25550 Commercentre Drive, 

Lake Forest, CA 92630 
25550 Commercentre Drive, 
Lake Forest, CA 92630 

E-mail Address dslaven@ci.lake-forest.ca.us tsimon@ci.lake-forest.ca.us 
 
 
The General Permittee Committee meets at least six times per year.   The City of Lake Forest 
(North) had representatives at the following meetings: 
    

Meeting Date Attended 
July 28, 2005  
August 25, 2005  
September 29, 2005  
October 27, 2005  
December 22, 2005  
January 26, 2006  
February 23, 2006  
March 23, 2006  
April 27, 2006  
May 25, 2006  
June 22, 2006  
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In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
Laguna Coastal Streams    
Aliso Creek    
Dana Point Coastal Streams    
San Juan Creek    
San Clemente Coastal Streams    
Newport Bay Watershed 
Management Group 

 

 
 
C-2.3 City Internal Coordination (LIP Section A-2.3) 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2. 
 
There were no changes to Table A-2.2 during this reporting period. 
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 
 
The Fiscal Analysis includes the following: 
 
The City’s expenditures for the previous fiscal year; 
The City’s budget for the current fiscal year; and 
A description of the source of funds. 
 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of Lake 
Forest (North).  The tables below report costs that include the costs of Permittee operations and 
contracted services. 
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Capital Costs 
 
• Capital costs include any capital expended for each one of the DAMP elements.  This would 

consist of any land, large equipment, and structures  
 
Operations and Maintenance Costs 
 
• Operations and Maintenance costs refer to normal costs of operation including the cost of 

keeping equipment and facilities in working order  
 
Capital cost expenditures for Fiscal Year (FY) 2005/06 include water quality BMPs incorporated 
into the El Toro Road Traffic and Landscape Project, which included one hydrodynamic separator 
and six catch basin filter inserts, and the El Toro Frontage Road stormdrain improvements, which 
included five catch basin filter inserts.  In addition, the City collaborated on a residential runoff 
reduction project and additional monitoring targeted for the J01P08 tributary area through the use of 
SmarTimer irrigation controller technology.   
 
C-2.5  Program Management Modifications 
 
The modifications that will be made to the Plan Management section of the City’s LIP include the 
following: 
 
No program management modifications are proposed at this time.  
 
 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 

DAMP Appendix C-2  

LIP Program Elements FY 2005-06 
Costs 

Projected FY 
2006-07 Costs 

Supportive of Program Administration (LIP Section 2.0)   0.00 0.00 

Plan Development (LIP Section 3.0)   0.00 0.00 

Municipal Activities (LIP Section 5.0) Litter Control   0.00 0.00 

Municipal Activities (LIP Section 5.0) Recycling   0.00 0.00 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance   

0.00 0.00 

Municipal Activities (LIP Section 5.0) Catch Basin 
Stenciling   

0.00 0.00 
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Municipal Activities (LIP Section 5.0) Street Sweeping   0.00 0.00 

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation)   

47,760.00 0.00 

Municipal Activities (LIP Section 5.0) Public Property & 
Street Chemical Spill Response   

0.00 0.00 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management   

0.00 0.00 

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness   

0.00 0.00 

Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection   

0.00 0.00 

Requiring New Development BMPs (Supportive of 
Planning, etc) (LIP Section 7.0)   

0.00 0.00 

Requiring Construction BMPs (Supportive of Plan Check 
& Inspection) (LIP Section 8.0)   

0.00 0.00 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections   

0.00 0.00 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section 10.0) Facility Inspection   

0.00 0.00 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section 10.0) Other Efforts to Identify & Eliminate Illicit 
Connections   

0.00 0.00 

Others   0.00 0.00 

Totals 47,760 0.00 
 
OPERATION AND MAINTENANCE COSTS 

DAMP Appendix C-2  

LIP Program Elements FY 2005-06 
Costs 

Projected FY, ie 
2006-07 Costs 

Supportive of Program Administration (LIP Section 2.0) 27,491 30,000 

Plan Development (LIP Section 3.0) 18,327 30,000 

Municipal Activities (LIP Section 5.0) Litter Control 63,612 45,000 
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Municipal Activities (LIP Section 5.0) Recycling 10,000 10,000 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

47,643 100,000 

Municipal Activities (LIP Section 5.0) Catch Basin 
Stenciling 

10,808 5,000 

Municipal Activities (LIP Section 5.0) Street Sweeping 307,492 282,000 

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation) 

72,000 45,000 

Municipal Activities  (LIP Section 5.0) Public Property & 
Street Chemical Spill Response 

3,253 40,000 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

43,886 45,000 

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

25,800 60,000 

Public Information (LIP Section 6.0) Household Haz. 
Waste Collection 

10,000 10,000 

Requiring New Development BMPs (Supportive of 
Planning, etc) (LIP Section 7.0) 

35,500 40,000 

Requiring Construction BMPs(Supportive of Plan Check 
& Inspection) (LIP Section 8.0) 

24,000 20,000 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

38,990 35,000 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section 10.0) Facility Inspection 

43,550 40,000 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section 10.0) Other Efforts to Identify & Eliminate Illicit 
Connections 

23,993 40,000 

Others    
Water Quality Monitoring (LIP Section 11.0)      

262,317 241,000 

Totals 1,068,662 1,118,000 
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FUNDING SOURCES 
LIP FUNDING SOURCES Costs Projected FY 2006-07 

Costs 
General Fund 77% 100% 
Utility Tax/Charges % % 
Separate Utility Billing Item % % 
Gas Tax 23% % 
Special Restricted Fund % % 
 - Sanitation Fee % % 
 - Benefit Assessment % % 
 - Fleet Maintenance Fund % % 
 - Community Services Fund % % 
 - Water Fund % % 
 - Sewer & Storm Drain Maintenance 
Fee 

% % 

 - Others % % 
TOTALS 100% 100% 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the City of Lake Forest in 
developing its LIP. This Section also discusses a number of studies that the City is 
participating in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The complexity of the Third Term permits has necessitated the development of a LIP in 
order to provide for a city-specific plan within the broader policy and program 
framework of the 2003 DAMP.  The LIP focuses predominantly on the jurisdictional 
implementation of the model pollution prevention-oriented programs detailed in the 2003 
DAMP and was completed and provided to the RWQCB in 2003.  
 
The 2003 DAMP will be revised and submitted by the Principal Permittee as the 
proposed plan for the Report of Waste Discharge toward the end of the permit term.  The 
City LIP, however, is intended to be a more dynamic document plan that will be 
evaluated on at least an annual basis by the City or as directed by the Regional Board. 
Proposed revisions to the LIP Plan Development Section are identified in Section C-3.6. 
 
C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The tables 
that follow list the BMPs implemented during the reporting period.   
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 Initiated 
in FY 
2005-06 

Completed 
in FY 2005-
06 

Projected 
completion 
in FY 2006-
07 

Total - Structural BMPs - Constructed wetlands    
Total - Structural BMPs - Sand filters    
Total - Structural BMPs - Disinfection systems    
Total - Structural BMPs - Catch Basin Inserts    
Total - Structural BMPs - Others    
Total - Litter Control BMPs - Screens    
Total - Litter Control BMPs - Booms    
Total - Litter Control BMPs - In-Line Retrofits (eg CDS 
units) 

   

Total - Litter Control BMPs - Others    
Total - Non-Structural BMPS - Public Awareness Survey    
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Total - Non-Structural BMPS - Others    
 
  

Watershed Type of 
BMP 

Manufacturer   (if 
applicable) 

Number 
Implemented 

Type of Analysis Report 
Completed 

Total Sand 
Filter 

NA 1 Water Quality 
Monitoring 

No 

 Catch 
Basin 
Inserts 

KriStar 11 NA No 

 ET 
Controller 
program 

Various ~ 75 Runoff 
Monitoring (flow 
rates & quality) 

No- June 
2007 

 Artificial 
Turf 

PolyTurf 1 NA No 

 
 
During this reporting period, the City continued collaboration with the County of Orange 
for the design and construction of the Munger stormdrain sand filter.  Monitoring data for 
the sand filter was collected by the County and will be used to evaluate the effectiveness 
of this BMP.  The City also completed construction/installation of a hydrodynamic 
separator and catch basin filters associated with the El Toro Road Traffic and Landscape 
Project, as well as additional catch basin filter inserts associated with the El Toro 
Frontage Road stormdrain improvements.  In addition, the City continues collaboration 
and funding of the residential runoff reduction project and additional monitoring within 
the J01P08 tributary area.  Monitoring for this project was initiated during the current 
reporting period and should conclude in the 2006-2007 reporting period.  Further, the 
City completed installation of an artificial turf test plot as part of an evaluation project at 
a City park.  This project conserved approximately 52,000 gallons of water and yielded  
runoff, fertilizer and pesticide reductions.  Lastly, the City will conduct an independent 
survey including data regarding NPDES/water quality during FY 2006-07.  Data from 
this survey can be utilized to evaluate education and outreach activities, as well as 
evaluate parking restrictions to increase the effectiveness of street sweeping activities.     
 
C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
The City of Lake Forest is participating in the following studies:  
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The City continues active participation as a member of the Nitrogen and Selenium 
Management Program (NSMP) Working Group. The NSMP Working Group has 
conducted studies for conceptual models of sources, loads, fate and transport for both 
Selenium and Nitrogen (nutrients) in the watershed.  In addition, the Working Group has 
conducted evaluation studies for Selenium analytical methodology, and BMP treatment 
technologies. The NSMP Working Group was formed in response to California Regional 
Water Quality Control Board, Santa Ana Region (SARWQCB) Order No. R8-2004-0021 
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which specifies waste discharge requirements for short-term groundwater-related 
discharges and for de minimus discharges within the San Diego Creek/Newport Bay 
watershed. During this reporting period, the NSMP Work Group completed the first year 
of NSMP Work Plan development and implementation.  The Work Plan includes, but is 
not limited to, assessments of sources and loads of selenium and nitrogen, bioavailability 
and speciation of selenium, impacts of nitrogen, and the development and evaluation of 
BMPs and treatment technologies. 
 
The City continued collaboration with the County of Orange to monitor and assess the 
implementation of runoff reduction within the J01P08 tributary area through the use of 
evapotranspiration controllers.  Additionally, the City is collaborating with the County of 
Orange to monitor and assess the implementation of a sand filter BMP at the Munger 
Storm Drain in Aliso Creek.  
 
C-3.5    13225 Directive for Aliso Creek 
 
The City provided the Twenty First Quarterly Report to the County for compilation and 
submittal to the SDRWQCB on September 5, 2006.  The City will continue its 
implementation efforts for the Revised Monitoring Program and will prepare and submit 
the Twenty Third Quarterly Report for the next reporting period.  A summary of the 
City's activities, as submitted in the Twenty First Quarterly Progress Report, is presented 
below. 
 
Reconnaissance of the J01P08 tributary area continued and facility inspection activities 
completed during the quarter included five restaurants, one industrial, 12 commercial, 
10 residential, and five construction facilities within the Aliso Creek Watershed.  The 
City continued its collaborative implementation efforts for the pollution reduction and 
water conservation program within the J01P08 tributary area through the use of 
“SmarTimer” irrigation controllers and increased awareness of appropriate irrigation 
practices.  Staff initiated participation with a working group of south-county 
municipalities and the Municipal Water District of Orange County to prepare and submit 
a grant application for SmarTimer and Edgescape Evaluation Program (SEEP) funding.  
The City also participated in coordination and preparation for the 10th Annual Inner 
Coastal & Watershed Cleanup Day.  Furthermore, the City completed updates and 
revisions to city-specific education/outreach materials for HOAs, property mangers, and 
property owners.  Additionally, the City completed its annual household hazardous waste 
event which was held on June 24, 2006.  The City continued education and outreach 
activities by publishing water quality articles related to priority water quality issues in the 
City’s newsletter.  The newsletter is distributed bi-monthly to all mailing addresses 
within the City.  The City also collaborated with the City’s solid waste disposal 
franchisee to display water quality placards on the side of vehicles used within the City.  
Further, staff worked with the City Attorney to evaluate municipal code revisions to 
provide for administrative citation authority.  Recommendations will be presented to the 
City Council at a date to be determined.   
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The City also completed water quality program training for City staff.  Lastly, the City 
continued re-stenciling of catch basins and stormdrains throughout the city utilizing high 
visibility and high durability “thermoplast” markers in lieu of spray paint.   
 
C-3.6 Plan Development Modifications 
 
No program modifications are proposed to the Plan Development section of the City’s 
LIP. 
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section A-4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section A-4.2) 
 
During this reporting period, City staff continued work with the City Attorney to prepare 
revisions to Title 15 of the Municipal Code including revisions the Municipal Code which 
would provide administrative citation authority.  At this time, staff is working to finalize 
proposed revisions to the Municipal Code and recommend adoption by the City Council.   
 
C-4.3 Legal Authority Modifications 
 
A statement of legal authority is outlined in Section A-4.3.1 and Exhibit A-4.11 of the LIP.  
Although staff has worked with the City Attorney's office to prepare revisions to the 
Municipal Code, no modifications are proposed to the Legal Authority section of the City's 
LIP at this time.  Staff will likely present recommendations to the City Council to adopt the 
proposed revisions to the Municipal Code.  If these revisions are adopted, staff will prepare 
appropriate changes to the LIP, as warranted.  
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1  Overall Program Management 
 
The City of Lake Forest identified which Department(s) were responsible for the implementation 
of this stormwater program element through the submittal of an Internal Implementation chart 
and Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, modifications were made to the Organization chart.  The modified 
chart is included as revised LIP pages in Attachment A to this report.  
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
A-5.2) 
 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary  
 

DAMP Appendix C-5 
 

Municipal Facility Types Total 
Number of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 9 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

0 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
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Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

0 

Total for all Categories 9 
 
No changes were made to the City's municipal facilities inventory during this reporting period.   
 
Watershed Summary  

Sub-Category Facility Types Number of 
Municipal 
Facilities in 
Watershed 

Total - Active or Closed Municipal Landfills 0 
Total - Publicly Owned Treatment Facilities 0 
Total - Incinerators 0 
Total - Solid Waste Transfer Facilities 0 
Total - Land Application Sites 0 
Total - Sites for Disposing and Treating Sewage Sludge 0 
Total - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
Total - Uncontrolled Sanitary Landfills 0 
Total - Corporation Yards 0 
Total - Maintenance Yards 0 
Total - Storage Yards for Materials 0 
Total - Airfields (Landside Operations) 0 
Total - Parks and Cemeteries 9 
Total - Public Buildings (Police, Fire, Libraries, etc.) 0 
Total - Stadiums 0 
Total - Stables 0 
Total - Boat/Shipping Yards 0 
Total - Animal Shelters/Services 0 
Total - Public Parking Facilities 0 
Total - Other Facilities Identified by the Municipality 0 
Total for all Categories 9 

 
No changes were made to the City's municipal facilities inventory during this reporting period.   
 
The municipal inventory is updated on an ongoing basis and provided to the Regional Board as a 
part of this Annual Progress Report submittal.  The updated inventory is included as 
Attachment B of this report. 
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C-5.3    Prioritization of Sites (LIP Section A-5.3) 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
 
Jurisdictional Summary  
Municipal Facility Prioritizations Total 

Number of 
Facilities 

Number of mandatory high priority facilities 9 
Number of "Other" high priority facilities  
Number of medium priority facilities  
Number of low priority facilities  
Total Number of Facilities 9 

 
Watershed Summary  
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

J-Aliso Creek 4 0 0 4 
F-San Diego Creek 5 0 0 5 
Total for all 
categories 

9 0 0 9 

 
During this reporting period, no changes were made to the inventory prioritizations.   
 
C-5.4   Model Maintenance Procedures (LIP Section A-5.4) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-2 to FP-6, FF-2, FF-5, and FF-8 to FF-10 and are included as 
an attachment to the City’s LIP. 
 
During the reporting period, a newly developed BMP fact sheet (IC-24 Disposal of Wastewater 
Generated by Mobile & Outdoor Activities) was incorporated in the Municipal Activities 
program.    
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C-5.5    Inspection (LIP Section A-5.5) 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.  The City of Lake Forest has classified all of the 
municipal fixed facilities as high priority and the City inspects all of the high priority fixed 
facilities and field programs annually.  Drainage facilities are inspected annually before the wet 
season and additional inspections are completed as needed during the wet season.  The number 
of inspections completed during the current reporting year is presented below.    
 
Jurisdictional Summary  
Municipal Facility Types Total Number 

of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 0 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

0 

Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 9 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

0 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 0 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 0 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

0 

Total for all Categories 9 
 
During this reporting period, the City completed inspections of all municipal facilities.   
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Name of Field Program Number of Field Program Inspected 
Street Sweeping/Vacuuming 52 (Once per week) 
Stormdrain and Catch Basin Inspection and 
Cleaning 

1 (system inspected once per year, or more 
frequently if reported or know issues) 

Median, Parkway, and Park Land Maintenance 52 (Once per week) 
Annual Slurry Seal Projects 3 
Total 108 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring Corrective 
Action 

Number of Re-inspections 
 

Total 1 
 

1 

 
Inspection of the municipal facilities indicated that all BMPs were fully implemented. 
 
As part of municipal facility inspections, the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
 
Watershed Summary 

Watershed 
Number of Facilities 
with BMPs Fully 
Implemented 

Number of Facilities 
with BMPs Partially 
Implemented 

Number of Facilities 
With No BMPs  

Total 9 0 0 
 
C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection reveals a problem at a municipal 
facility.  Possible actions include the issuance of verbal and/or written instructions, issuance of a 
Notice of Violation or Administrative Cease and Desist Orders, or in the instance of contacted 
services, action under the ordinance or termination of the contract or lease.   
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During the reporting period, no problems were identified with fixed facilities.  During this 
reporting period, staff inspection of field programs revealed one problem requiring immediate 
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corrective actions.  The issue was identified with bus shelter maintenance activities.  A Water 
Quality inspector observed improper/lack of BMP implementation associated with bus shelter 
cleaning.  The contractor was issued a Notice of Violation.  City staff also discussed the issue 
with the contractor’s management to ensure future compliance with the City’s maintenance 
procedures, contract specifications, and Municipal Code.  Follow-up inspections indicate that 
this issue has been resolved.     
 
C-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-5.6    Education and Training (LIP Section A-5.7) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
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Department Training Dates Department Department 
Subcategory 

Number of 
Attendees 

Authorized 
Inspector/ 
Management 
Implementation 

07/26/05 
 

Public Works 
 

Water Quality 
 

2 

Existing 
Development 
Program 
Management 

07/28/05 
 

Public Works 
 

Water Quality 
 

2 

PEA/Web User 
interface 

08/10/05 
 

Public Works 
 

Water Quality 
 

2 

Construction Site 
Inspection 

09/28/06 
 

Public Works 
 

Water Quality 
 

1 

AQMD Programs & 
Evidence Basics 

10/13/06 
 

Public Works 
 

Water Quality 
 

2 

Authorized Inspector 10/13/06 Public Works Water Quality 1 
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Field 
Implementation 

   

BMP Case Studies 01/17/06 Public Works Water Quality 3 
Spill/Emergency 
Response 

02/09/06 Public Works Water Quality 2 

Water Quality 
Workshop 

02/15/06 Public Works Water Quality 2 

Stormwater 
Treatment 

03/17/06 Public Works Water Quality 2 

Authorized Inspector 
Field 
Implementation 

03/30/06 Public Works Water Quality 4 

Integrated Pest 
Management 

05/03/06 Public Works Water Quality 3 

Investigative 
Guidance Manual 

05/04/06 Public Works Water Quality 3 

Dry Weather 
Monitoring 

05/11/06 Public Works Water Quality 2 

Existing 
Development Field 
Implementation 

06/28/06 Public Works Water Quality 2 

 
Training Conducted by City for City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

NPDES Overview 02/22/06 
 

Public Works, 
Development 
Srvs. 
 

Water 
Quality, 
Building, 
Code 
Enforcement 
 

10 

Construction 
Inspection 

02/22/06 
 

Public Works, 
Development 
Srvs. 
 

Water 
Quality, 
Building, 
Code 
Enforcement 
 

10 

Construction 
Stormwater 
Compliance 

09/29/05 
 

Public Works, 
Development 
Srvs. 
 

Water 
Quality, 
Building, 
Code 
Enforcement 
 

5 
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As indicated above the City conducted/participated in 18 training sessions during the current 
reporting year.  These training sessions reached a total of 19 municipal staff.   
 
Other training opportunities that the City participated in include the following:  
 
Title of 
Workshop or 
Training 

Date 
Attended 

Sponsoring 
Organization 

Staff 
Participated by 
providing a 
Presentation 

Name Department 

HAZWOPER/ 
First Responder 
Refresher 

10/20/05 
 

ETAC 
 

 
 

Devin 
Slaven 
 

Public 
Works 
 

HAZWOPER/ 
First Responder 
Refresher 

04/26/06 
 

ETAC 
 

 
 

Jerry 
Beaudoin 
 

Public 
Works 
 

HAZWOPER 
/First Responder 
Refresher 

10/20/05 
 

ETAC 
 

 
 

Wayne 
Mackey 
 

Public 
Works 
 

HAZWOPER 
/First Responder 
Refresher 

03/30/06 
 

CJPIA 
 

 
 

Regina 
Banuelos 
 

Public 
Works 
 

 
C-5.6.2    Education 
 
The City has conducted outreach to its fixed facilities, field programs, drainage facilities, 
contracted activities, and leased facilities within its jurisdiction to ensure that they are informed 
of their responsibilities.  This outreach has included efforts such as holding workshops, 
distribution of posters, fact sheets, and signage, etc.  A summary of the City’s outreach efforts is 
presented below. 
 
Jurisdictional Summary - Printed Materials 
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Poster, Brochure, or Fact 
Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Drainage Facility Operation 
and Maintenance 

7 
 

Hand Delivered 

Landscape Maintenance 7 Hand Delivered 
Roads, Streets, and 
Highways Operation and 
Maintenance 

7 Hand Delivered 

Sidewalk, Plaza, and 
Fountain Maintenance and 
Cleaning BMP Fact sheet 

7 
 

Hand Delivered 

Solid Waste Handling 7 Hand Delivered 
Water and Sewer Utility 
Operation and Maintenance 

7 Hand Delivered 
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Building Maintenance and 
Repair  

7 
 

Hand Delivered 

Landscape Maintenance (2) 7 Hand Delivered 
Minor Construction 7 Hand Delivered 
Parking Lot Maintenance  7 

 
Hand Delivered 

Spill Prevention and Control 7 Hand Delivered 
 
 
Total number of outreach 
materials distributed 
during the current 
reporting year 

 
 
77 

 

 
As in previous years, the City of Lake Forest completed education and outreach efforts toward 
contractors conducting maintenance activities for the City.  Selected BMP fact sheets were 
distributed and inspections were completed for the contractor facilities and field programs.  
During inspection activities one-on-one educational discussions were completed and educational 
materials pertinent to the contractor's activities were distributed.  
 
Website 
 
The City of Lake Forest continues to maintain a website at www.ci.lake-forest.ca.us.  The 
website includes information on the stormdrain system urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
recycling program, integrated pest management, 24-hour water pollution reporting, and 
emergency pollution/spill reporting.  Further, the City's website also includes electronic versions 
of environmental documents, educational news on water quality, electronic publications of the 
City's newsletter, The Leaflet, the City's Municipal Code, and a schedule of upcoming events.   
 
The City also maintains an electronic reporting and tracking system called GovPopulous.  The 
systems allows citizens/public to submit a request for service or a complaint 24 hours/day, and 
receive timely responses from the City.  The system also facilitates improved tracking and 
management of these requests for City staff.  
  
C-5.7   Environmental Performance Report  
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
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• Program elements that are currently in need of improvement 
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• Specific action plans and timeframes for implementing necessary improvements 
 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports (see the Template EPR Form) are completed each year 
by the City from inspection forms for each inventoried municipal fixed facility, field program, 
and drainage facility.   Copies of the completed forms are attached. 
 
Template EPR Form 
 
CITY OF 
ENVIRONMENTAL PERFORMANCE REPORT 
Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                                                Fixed Facility                          Field 
Program 
Program Name:  
Address (if applicable):  
Contact person/ title:  
Number of Employees:  
                                                                  No Previous or Current Problems Have Been 
Identified 
 
Information From Previous Reporting Period: From (Insert Month/Year) To (Insert 
Month/Year)    
Past Problems Identified on Previous EPR Form: 
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                                                                                                             Estimated                        
Actionable Issues                                                                 Start Date                   
Completion Date                                                                                                                   
 
 
 
 
 

  If the corrective actions as identified in the previous report have not been completed an 
explanation and new estimated start and completion dates are provided on a separate sheet. 
 
Information From Current Reporting Period: From (Insert Month/Year) To (Insert 
Month/Year) 
How Many Inspections Have Occurred During the Reporting Period: 
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Dates of Inspection(s): 
Current Problems/Issues Identified: 
 
 
 
                                                                                                              Estimated                      
Actionable Issues                                                                 Start Date                   
Completion Date                                                                                                                   
 
 
 
 
 
 
Report Preparer Information  (Mandatory) 
EPR Report Form Preparer Signature:                                                                              
Date: 
EPR Report Form Name and Title (Printed below) 
 
 
C-5.8   Municipal Activities Program Modifications  
 
Modifications to the municipal facilities and programs include the following: 
 
Staff completed improvements to the parking lot maintenance program for all municipal public 
parks by sweeping the parking lots on a weekly basis. 
 
The City has continued implementation of improvements to many of the City's medians 
including the addition of river rock ribbons between the landscaping and curb face.  The addition 
of the ribbons reduces potential irrigation over spray and runoff, as well as providing increased 
safety for landscape maintenance activities. 
 
Staff completed a project to replace existing grass with artificial turf.  Benefits realized from this 
project include a reduction of approximately 52,000 gallons of water used, a reduction of 
approximately 8 pounds of fertilizer, as well as pesticide and runoff reductions. 
 
No program modifications are proposed for the Municipal Activities section of the City’s LIP at 
this time.  
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C-5.A   ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 
The city uses the following practices to ensure litter control: 
 
Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
Others  
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected during the reporting period is as follows: 
 
Weight in Tons 
86,000 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
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Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 172 
Total Number of Catch Basins in City  1082 
Total Number of Catch Basins inspected 1082 
Total Number of Catch Basins Cleaned in City 1082 
Percentage of Catch Basins Cleaned (%) 100% 
Total Volume of Material/Debris Removed. 
(To convert cubic yards to tons: use 1.55 tons 

61 Tons 
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per cubic yards of material) 
Method of Material/Debris Removal:   
Vacuum Truck 

1% 

Hand Crews 99% 
Others NA 
 
Status of BMP Implementation 
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Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance Staff 
- Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Conduct intermittent 
inspections 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Plug inlet during 
cleaning 

 
 

 
 

 
 

 

 
Source and Treatment 
Control - Clean catch 
basins at least annually - 
Other 

 
 

 

 
 

 

 
 

 

 
 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Clean at 
pipeline gradient 
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changes 
Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Other 

 
 

 
 

 
 

 

Treatment Control - 
Clean dissipaters as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Are there any dry weather sewer diversions in place 
No 
 
 
Did you evaluate the need for additional drainage facility sewer diversions for dry weather flows 
within your jurisdiction? 
No 
 
Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer 
(if available) 

Number Implemented Type of Analysis 

Total Continuous 
Deflective 
Separation 

CDS 
Technologies, 
Inc. 

1 NA 

 Catch Basin 
Filter Inserts 

KriStar 11 NA 

 
C-5.A.4 Catch Basin Stenciling  
 
Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-stenciled this 
reporting period 

530 49% 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
 

Type of Application(s) Used % Used 
Spray Paint  
Curb Markers  
Heat Application 100% 
Adhesives  
Others  
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Phrase Used Yes/No 
No Dumping Drains to Ocean Yes 
 
The following organizations were used to perform stenciling.  
 
Volunteer/ Other Organization Number of Catch Basins 

They Re-Stenciled During 
the Reporting Period 

NA NA 
 
During this reporting period, the City continued re-stenciling of catch basins and stormdrains 
throughout the city utilizing newly procured "thermoplast" markers.  The thermoplast markers 
provide increased visibility and durability compared to traditional spray paint applications.  In 
addition, staff is continuing coordinating of stormdrain stenciling as part of an Eagle Scout 
project within the Foothill Ranch area.  
 
C-5.A.5 Street Sweeping            
                                                                                                                                                                                    
Did you purchase new street sweeping equipment or establish new contracts for said services?
No 
 
 If yes, how did you consider pollutant removal effectiveness prior to the purchase of 
equipment or establishment of a new contract? 
 
 Considered 
Manufacturer Specifications NA 
Technical Documents NA 
Other NA 
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum 2 (Brush assisted) 
Brush assisted  
Regenerative Air  
Other Powered by Natural Gas 
 
Sweeping Frequency                    Total Weight 

Collected For Fiscal 
Year (tons) 

Total Miles 
Sept (Miles) 

Completed once a week 883 385 each 
week 
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How is the % determined? Determined 
Estimates  
Studies  
Others - Contractor   
 
 
Question Yes/No How Often By What Means 
 
Parking restrictions for street 
sweeping? 

  Municipal Code Revisions 
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

   
 

 
Are streets inspected for sweeper 
effectiveness? 

 Weekly Visual Monitoring 
 

 
C-5.A.6 Household Hazardous Waste Collection  
 
Question Yes/No How Many Times Per Year 
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days? 

 Once a year 

 
If yes, please also fill out the table below categorizing your waste.  
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Category – Type of Waste Amount of Waste 
Collected (Pounds) 

Flammable & Poison - Flammable Solid/Liquid 1217 
Flammable & Poison - Bulked Flammable Liquids 280 
Flammable & Poison - Oil-Based Paint 3600 
Flammable & Poison - Poison (Excl aerosols) 649 
Flammable & Poison - Reactive & Explosive 0 
Acid - Inorganic Acid 143 
Acid - Organic Acid 143 
Base - Inorganic Acid 96 
Base - Organic Acid 97 
Oxidizer - Neutral Oxidizer 113 
Oxidizer - Organic Peroxides 0 
Oxidizer - Oxidizing Acid 0 
Oxidizer - Oxidizing Base 0 
PCB Containing - PCB Containing Paint 0 
PCB Containing - Other PCB Waste 27 
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Aerosol - Corrosive Aerosols 0 
Aerosol - Flammable Aerosols 659 
Aerosol - Poison Aerosols 0 
Reclaimable - Antifreeze 0 
Reclaimable - Car Batteries 1200 
Reclaimable - Fluorescent Bulbs 30 
Reclaimable - Latex Paint 11020 
Reclaimable - Motor Oil/Oil Products 2400 
Reclaimable - Oil Filters 0 
Reclaimable - Mercury (Metallic) 0 
Other - Medical Waste 0 
Other - Household Batteries 180 
Other - Other 8266 
Asbestos 0 
 
 
Does your 
jurisdiction 
participate in 
used oil grant? 

Grant 
Begins on  

Grant 
Ends on 

Have you 
quantified the 
amount of oil 
collected as part 
of the grant? 

Motor 
Oil/Oil 
Products 
Collected 

Oil Filters Collected 

 
 

07/01/03 06/30/06  50,894 
Gallons 

Volumes not reported 
to CIWMD to date 
 

 
C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
A.   Fertilizer Management 
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Question Yes/No Specify (if needed) 
Did a city personnel apply fertilizers in your 
jurisdiction? 

 
 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

 
 

 

Did a city personnel determine which type of 
fertilizer to use? 

 
 

 

Did a contractor determine which type of 
fertilizer to use? 

 
 

 

Did a city personnel determine the fertilizer 
application rates? 

 
 

City staff and contractor staff 
both determine application rates. 

Did a contractor determine the fertilizer 
application rates? 

 
 

 

Did a city personnel determine the timing of 
fertilizer applications? 

 
 

 

Did a contractor determine the timing of   
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fertilizer applications?  
Did a city personnel determine the application 
methods of fertilizers? 

 
 

 

Did a contractor determine the application 
methods of fertilizers? 

 
 

 

Did a city personnel store the fertilizers?  
 

 

Did a contractor store the fertilizers?  
 

 

Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

 

Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

Once a year 

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

Prior to application 

If Yes, How is calibration done? (Please specify)  
 

Setting on bag 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 
 

 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

 
 

Sweep up as much as possible 
and blow the remainder into 
landscaping. 

 
Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

 

 
196.6 acres 

 
 
Brand Name Nitrogen Phosphorus Potassium Total Amount 

Applied (lbs) 
Best 16 6 8 30,000 
Best 25 5 5 30,000 
Best 9 9 9 16,700 
 
B. Pesticide Management 
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Question Yes/No Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)  Field Inspection 
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
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Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?  Red fire ants 
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   
Do you monitor Insects/Mites: Others? (Specify)   
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   
Do you monitor Diseases: Other? (Specify)   
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

  

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative 
Extension? 

  

Do you identify pests from Internet?   
Do you identify pests from Pest Control 
Advisor? 

  

Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)   
Did a city personnel apply insecticides/miticides 
in your jurisdiction? 

  

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

  

Did a city personnel apply herbicides in your 
jurisdiction? 

  

Did a contractor apply herbicides in your 
jurisdiction? 

  

Did a city personnel apply fungicides in your 
jurisdiction? 

  

Did a contractor apply fungicides in your 
jurisdiction? 

  

Did a city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

 0  
Contracted out 

CITY PERSONNEL APPLICATORS ONLY:  Only one Qualified Applicator 
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How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

License and One Applicator’s 
Certificate – Landscape Inspector, 
Public Works Supervisor 

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide safety? 

 Only one Qualified Applicator 
License and One Applicator’s 
Certificate – Landscape Inspector, 
Public Works Supervisor 

Do you calibrate the equipment used for the 
application of pesticides? 

 Contractor calibrates 

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 Each application and one to five 
times a year using a computer 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 Test application on small area, 
setting on sprayer/spreader 

Do you have written procedures in place to deal 
with pesticide spills? 

  

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

  

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 

  

Do you typically clean up small spills of 
pesticides by Sweeping? 

  

Do you typically clean up small spills of 
pesticides by Washing? 

  

With the left over pesticide from an application, 
do you store for the next job? 

  

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

  

With the left over pesticide from an application, 
do you ... (Please specify). 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

 Contractor's facility 

The location where you clean vehicles used to 
transport pesticides is at your own facility. 
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The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

  

The location where you clean vehicles used to 
transport pesticides is at the application site. 

  

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

 Contractor's facility 

When pesticides land of-target (i.e. on sidewalks 
and streets), you sweep/blow. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you wash. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

  

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 2 acres 

How many acres of insecticides/miticides were 
applied? 

 0.5 acres 

How many acres of herbicides were applied?  15 acres 
How many acres of fungicides were applied?  0.1 acres 
How many acres of molluscides (i.e. snail baits) 
were applied? 

 0.1 acres 

 
 
     Category of 

Pesticide 
Brand Name EPA Registration 

Number 
% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

FumiToxin 72959-1 55 8 CAN X    

Roundup Pro 525-529-AA 50.2 342 OZ   X  

Turflon 62719-258 40.4 136 OZ   X  

Dimension 707-245 12.7 750 LB     

 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
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Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

  

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

  

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

  

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

  

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

  

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

  

An alternative to pesticides was used: Weeds - 
Fabric for suppression 

  

An alternative to pesticides was used: Weeds - 
Adjust mowing height 

  

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

  

An alternative to pesticides was used: Weeds - 
Flaming 

  

An alternative to pesticides was used: Weeds - 
Landscape design 

  

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

  

An alternative to pesticides was used: Diseases 
- Irrigation 

  

An alternative to pesticides was used: Diseases 
- Plant selection 

  

An alternative to pesticides was used: Diseases 
- Pruning 

  

An alternative to pesticides was used: Diseases 
- Fertilization 

  

An alternative to pesticides was used: Diseases 
- Landscape design 

  

An alternative to pesticides was used: Diseases 
- Other (Please specify) 

  

An alternative to pesticides was used: Insects - 
Biological control 

  

An alternative to pesticides was used: Insects - 
Plant selection 

  

An alternative to pesticides was used: Insects - 
Pruning 

  

An alternative to pesticides was used: Insects -   
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Physical Removal 
An alternative to pesticides was used: Insects - 
Landscape Design 

  

An alternative to pesticides was used: Insects - 
Other (Please specify) 

  

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Darren Have, Ph.D., UC 
Cooperative Extension (714) 708-
1613 
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C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permits set a high expectation for 
the performance of the public education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section A-6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section A-6.3) 
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following: 
 
Public Education Material Distribution 
 
The City made educational materials available to its residents at the following public 
facilities:  City Hall, two public libraries, kiosks in public parks. 
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Available Materials 
BROCHURES- ENGLISH 
The Ocean Begins at Your Front Door  
Do You Know Where The Water in Your Storm Drain Goes?  
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Material 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
Water Quality Guidelines for Horse & Livestock Management 
Guidelines for Landscape and Gardening 
Guidelines for Pet Care Activities 
Pool Maintenance 
Water Quality Guidelines for Projects Using Concrete & Mortar 
Water Quality Guidelines for Carpet Cleaning 
Water Quality Guidelines for Carwash Fundraising 
Water Quality Guidelines for Mobile Detailing 
Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  
Sewage Spill Reference Guide 
 
BROCHURES- SPANISH 
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
 
POSTERS 
BMP Poster for Food/Restaurant Industry 
BMP Poster for Auto Repair Industry 
BMP Poster for Gas Station Operation 
 
OTHER 
Construction Runoff Guidance Manual 
Project Pollution Prevention magnets 
Project Pollution Rubber Duck promotional items 
  
 
Employee Training and Outreach
 
The City provided education and training for its direct employees, specifically:  
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Training & Outreach Activity 
Placed information on the City's internal web site 
Conducted training sessions regarding the water quality program 
Conducted seminars or workshops regarding FOG 
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Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
Distributed BMP fact sheets and/or Construction Runoff Guidance Manual  with permits  
Distributed BMP fact sheets and/or Construction Runoff Guidance Manual at 
construction sites 
  
 
Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
Distributed BMP information to owners and operators during inspections  
Provided information with applications for permits 
Provided one-on-one education during inspection activities 
   
 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
Provided information about BMPs and regulations with business permits 
Mailed or delivered brochures 
Distributed information and educated owners and operators during inspections 
Conducted seminars or workshops 
  
 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
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 Outreach Initiatives 
Hosted information/activity booth at the 10th Annual Children’s Water Education 
Festival 
 
Hosted information/activity booth at the Day at the Marsh event held at the IRWD San 
Joaquin Marsh  
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Hosted two cleanup sites, sponsored, and participated in the 10th Annual Inner Coastal & 
Watershed Cleanup Day and Earth Day 
 
Published water quality articles related to priority water quality issues in the City’s 
newsletter, The Leaflet. The Leaflet is distributed to all mailing addresses within the City 
on a bi-monthly basis.   
 
Collaborated with the City’s solid waste disposal franchisee to display water quality 
placards on the side of the vehicles used within the City.    
 
Published information about urban runoff and stormwater pollution issues on the City’s 
website 
  
Advertised on outdoor furniture (street banners, bus shelters, kiosks etc.) using 
stormwater pollution prevention artwork such as: 
 
Leaky Oil Ad 
Overwatering Ad 
Fertilizing Ad 
Car washing Ad 
Cigarette Ad 
 
Participated in community events by hosting a booth with information and promotional 
materials. 
 
Provided information via mail to residents.  
 
 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 
Formed partnerships with agencies to help distribute information through means 
such as billing inserts 
Formed partnerships with agencies to conduct joint outreach 
   

 
C-6.4  Public Participation (LIP Section A-6.4) 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 
 

Orange County Stormwater Programs  C-6-4 November 15, 2006 
DAMP Appendix C-6 

Public Participation 
Encouraging Behavior Change - Through the public education program, residents 
have been asked to make adjustments to their activities to reduce the impact to the 
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storm drains and water quality.   
 
Asking for Feedback -The City has provided opportunities for residents to ask 
questions and give comments about the stormwater program.  City newsletters and 
the website have included contact information for people to communicate with 
municipal staff.  The City also provides the GovPopulous system on its website to 
enable citizens to report problems, request services and receive responses 
24- hours/day.  
 
Participating in Outreach Events – Participation in outreach events allows for a two-
way communication with the public. It is an excellent opportunity to not only 
disseminate stormwater public education information and materials but also allows 
the public to respond with question, comments and/or concerns.  
  

 
 
C-6.5 Program Effectiveness Assessment (LIP Section A-5.6) 
 
Through its own public education effort, the City made the following number of 
impressions during the reporting period:  
273,715 
 
C-6.6 Public Education Modifications 
 
No modifications are proposed to the Public Education section of the City's LIP.  
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997, the City of Lake Forest certified to the Santa Ana and San Diego Regional Boards 
that it was implementing the new development and redevelopment water quality requirements 
developed with the Principal Permittee and other Permittees as Appendix G of the 1993 DAMP. 
Since that time all new development and redevelopment in the City has occurred in conformance 
with Appendix G resulting in BMPs being implemented for water quality improvement in many 
projects. 
  
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects.  The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
C-7.2  Organization Structure (LIP Section A-7.2) 
 
The City of Lake Forest identified which Department(s) were responsible for the implementation 
of this stormwater program element through the submittal of an Internal Implementation Chart 
and Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, modifications were made to the Organization Chart.  The modified 
chart is included as revised LIP pages in Attachment A to this report.  
 
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
During this reporting period, the City did not identify any General Plan elements that needed to 
be revised. 
 
 C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
As described in the City’s LIP, the City utilizes a City-customized CEQA checklist during the 
project environmental review process.   
 
During this reporting period, the City did not identify any needed revisions to the CEQA 
checklist.   
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C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 
 
C-7.5.1 Conditions of Approval 
 
No changes were made to the City’s development requirements during this reporting period.     
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City completed 
comprehensive revisions to the WQMP template.  The newly developed WQMP is extremely 
user friendly and reported to be easy to use.  The new Water Quality Management Plan (WQMP) 
Template/User Guide was also made available on the City’s website.  The WQMP 
Template/User Guide is provided as an attachment to this section. 
  
Additional materials are available at the public counter and/or via its website:  
 
Development Services Department Environmental Information Form 
Water Quality Management Plan (WQMP) Template/User Guide 
  
During this reporting period the City received six Preliminary and five Final WQMPs for review 
and approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 6 0 
Final WQMP 5 5 
 
Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 
1 The WQMPs are incomplete/do not include all items as required in the template. 
2 Identifying the project as a Priority Project. 
3 Inclusion of a complete inspection & Maintenance frequency matrix. 
 
A table summarizing WQMP submittals and review, is provided as Attachment C to this report. 
 
C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are minimum 
requirements for all construction sites, the City provides each grading permit applicant with a 
copy of the Orange County Stormwater Program Construction Runoff Guidance Manual.  The 
City also performs a review of the submitted plans, provides plan check comments and notes as 
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needed, and attaches/requires standard notes on the plans and specifications prior to issuance of a 
permit.  
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) have 
submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and onsite 
before any commencement of any construction activities, the City requires the applicant to 
submit a copy of their NOI and SWPPP prior to issuance of a grading permit, and the City 
provides each grading permit applicant with a copy of the Orange County Stormwater Program 
Construction Runoff Guidance Manual.  The City also performs a review of the submitted plans, 
provides plan check comments and notes as needed, and attaches standard notes on the plans and 
specifications prior to issuance of a permit.  
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
   
During the reporting period, the City developed and published a comprehensively improved 
WQMP Template/User Guide.   
 
C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 5 5 0 5 
Self Certification 0 0 0 0 
Other 0 0 0 0 

 
Of those project-specific WQMPs that were verified, the City found that the developers were 
compliant and no further action was necessary.  
 
C-7.8 Training and Outreach (LIP Section A-7.8) 
 
City staff having implementation responsibility related to new development and redevelopment 
received the following training during this reporting period. 
 
Title of Workshop or 
Training Module 

Training 
Sponsored or 
Conducted 
By 

Date of 
Training 

Attendee 
Name 

Attendee Department 

NA NA NA NA NA 
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Additionally, the City has conducted special education or outreach activities for developers, 
engineers/architects, and construction/general contractors to promote awareness of stormwater 
quality issues and requirements.  The education or outreach activities conducted and the number 
of attendees or number distributed are shown in the table below. 
 

Name or Title – Education/Outreach 
Activity 

Number of Attendees Number of Education 
Materials Distributed 

Hand out brochures with permit  48 
One-on-One education during inspection 
activities 

 100 

 
C-7.9 New Development/Redevelopment Program Modifications 
 
No modifications are proposed for the City’s New Development/Redevelopment Program at this 
time.   

Orange County Stormwater Program C-7-4 November 15, 2006 
DAMP Appendix C-7 

0036241



Water Quality Management Plan (WQMP) 
Template/User Guide  

Introduction   
The preparation of a development project WQMP is a requirement of the City’s Urban 
Runoff Management Program.  This program was developed by the City to comply with 
State and Federal regulations to control and eliminate runoff pollution into receiving 
waters such as creeks, lakes and the ocean.  In any case where a WQMP is required, a 
draft WQMP must be submitted with the application for a development permit.  In this 
initial phase of development approval, the structural BMPs are the principal element of 
concern.  Therefore, the concept grading plan as part of the initial development 
application must clearly show all proposed structural BMPs in conformance to Section 7 
herein.  The draft WQMP submitted at that time must address all aspects related to the 
determination of the structural BMPs.  Other aspects may be considered later in the final 
WQMP document that must be submitted for review and approval prior to grading or 
building permit approval. 

This template is to be used in preparing WQMPs for development projects in the City of 
Lake Forest. The template is a simplified document that generally follows the structure of 
the more comprehensive Orange County Drainage Area Management Plan (DAMP) and 
the City’s Local Implementation Plan (LIP) for water quality.  Therefore, the Orange 
County DAMP and the City’s LIP should be used as a reference when more specific 
guidance is necessary.  The City requires Project WQMPs to be prepared using the 
guidelines set forth in the Model WQMP, provided in DAMP, Section 7, Exhibit 7.II.  
The LIP can be accessed by contacting the City Public Works Department.  The Orange 
County DAMP can be reviewed at www.ocwatersheds.com.  Another useful reference 
document is the California Stormwater Quality Association New development and 
Redevelopment handbook.  The handbook is available at www.cabmphandbooks.com.  
This handbook provides direct and practical in-depth information in all areas related to 
developing a WQMP.  In general, the DAMP and LIP summarize the regulations, and the 
handbook explains ways to attain conformance to the regulations. 

It is recommended that project applicants follow this WQMP template as much as 
possible, as it will help facilitate preparation and the corresponding City review process.  
However, use of this specific template is not required. 

Determination of Need/Extent of WQMP 
 
Most types of projects require a WQMP, and requirements are more extensive for 
certain types of projects.  Any application for a project that requires discretionary action 
and includes a precise plan of development (Site Development Permit, Use Permit or 
Variance Permit), requires a WQMP to be submitted with the initial development permit 
application.  Further, any project involving construction and installation of facilities for the 
conveyance of liquids other than stormwater, potable water, reclaimed water or domestic 
sewage, are required to submit a WQMP with the application for a project.  There are 
also some types of projects that are considered “Priority Projects”, which require a 
WQMP to be submitted regardless of the type of application, as listed in the following 
table: 
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Proposed Project Includes: Yes No 
1. Residential development of 10 units or more   

2. Commercial and industrial development greater than 100,000 square 
feet including parking areas 

  

3. Automotive repair shop (SIC codes 5013, 5014, 5541, 7532-7534, 
and 7536-7539) 

  

4. Restaurant where the land area of development is 5,000 square feet 
or more including parking areas (SIC code 5812) 

  

5. For San Diego Region - Hillside development greater than 5,000 
square feet  

   For Santa Ana Region -  Hillside development on 10,000 square feet 
or more, which is located on areas with known erosive soil conditions 
or where natural slope in 25 percent or more  

  

6. Impervious surface of 2,500 square feet or more located within, 
directly adjacent to (within 200 feet), or discharging directly to 
receiving water within Environmentally Sensitive Areas. 

  

7. Parking lot area of 5,000 square feet or more, or with 15 or more 
parking spaces, and potentially exposed to urban runoff 

  

8. For San Diego Region - Streets, roads, highways, and freeways 
which would create a new paved surface that is 5,000 square feet or 
greater  

  

9. For Santa Ana Region – All significant redevelopment projects, 
where significant redevelopment is defined as the addition of 5,000 or 
more square feet of impervious surface on an already developed site. 

  

 
Further details of required WQMP components can be reviewed in Appendix A-7 of the 
City’s LIP or Section 7.II-1.0 of Exhibit 7.II of the Orange County DAMP,OC Model 
WQMP . 
 
How to Use this Template 
This template was created in Microsoft Word and should be edited using Microsoft Word 
98 or later version or a compatible program. To use this template simply rename and 
save this file to your computer and begin editing. Prior to submitting the WQMP for City 
review, add all necessary figures and attachments, complete the table of contents, and 
convert all text to black text.  

This template is an outline of a WQMP. It also provides directions for completing the 
WQMP, as well as text and tables to assist you in the WQMP preparation. These 
different elements of the template are identified in different colors of text as described 
below.  

•  The Black text is intended to provide language to be incorporated into your 
WQMP (it can remain as part of your WQMP submittal).  

•  The Red text includes instructions and notes. Please insert the required 
information and delete all Red text from the final document.  

•  The Blue text identifies required information that may or may not be applicable to 
the project. If applicable, edit the Blue text as necessary for applicability and 
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project specifics. If not applicable, delete the Blue text.  
 
Purpose of the WQMP 
The main purpose of the Water Quality Management Plan (WQMP) is to identify the 
potential development hydrologic and water quality impacts that could result from a 
project and to specify the Best Management Practice (BMP) measures that will be 
incorporated into the project reduce or eliminate identified impacts to the maximum 
extent practicable.  
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Water Quality Management Plan (WQMP)  

for:  

Insert Project Name 

Insert Project Address Insert City Name 

Insert APN, Tract Numbers, City Project Number, and Permit 
Numbers (as available) 

Prepared for:  
Insert Owner/developer  

Address City, State, Zip, Telephone number, Email address 

 
Prepared by:  

Insert Engineer/Consultant Company Name  
Contact Person Address City, State, Zip Telephone number, Email address  

Insert Date 
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Owner’s Certification Water Quality Management Plan (WQMP)  

Insert Project Name: _________________ 
Insert Tract/Parcel Map Number: 
_________________  

This Water Quality Management Plan (WQMP) has been prepared for Owner/Developer 
Name. The WQMP is intended to comply with the requirements of the City of Lake 
Forest Urban Runoff Management Program and Stormwater Ordinance, as well as the 
Municipal Stormwater Permit which requires the preparation of WQMPs for priority 
development projects.  

The undersigned, while it owns the subject property, is responsible for the 
implementation of the provisions of this WQMP. The undersigned will ensure that this 
plan is carried out and amended as appropriate to reflect up-to-date conditions on the 
site consistent with the current City of Lake Forest Urban Runoff Management Program 
and the intent of the NPDES/MS4 Permit for Waste Discharge Requirements as 
authorized by the State and EPA.  Once the undersigned transfers its interest in the 
property, its successors-in-interest shall bear the aforementioned responsibility to 
implement and amend the WQMP.  An appropriate number of approved and signed 
copies of this document shall be available on the subject site in perpetuity.  

To be completed by the Owner or Developer.  

Signed: ________________________________  

Name: _____________________________  

Title: ______________________________  

Company: __________________________  

Address: ___________________________  

Telephone #: ___________________  

Date: __________________________  

Email Address: __________________________  
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Section 1 Project 
Description  

Complete the following table.      

1.  Detailed development description: Please include a detailed development project 
description.  The description should include the proposed structure/s to be removed and/or 
built on the property including external hardscape areas, garages, property yard drains, 
stormdrains system, drainage lines, landscape areas, retaining walls, pools/spas and other 
external features.    

2.  Project location and site address: Provide the project location and site address  

3.  Property size: Describe the size of the property parcel and the size of proposed 
development project in acres and sq ft.  

4.  Existing use: Describe the existing use of site.  

5.  Type of development: Describe the type of development such as residential, commercial, 
etc.  

6.  Impervious/pervious surface areas: Describe the existing and final developed impervious 
and pervious surface areas in acres and sq ft. Calculate and describe the increase or 
decrease in impervious area for existing versus the final developed condition.  

7.  Property ownership: Describe the property Ownership – is it a private development, 
planned community with a homeowners association, is any infrastructure planned to be 
transferred to City.   

8.  Other: Include any other relevant details about the project.   

 
Section 2 Project Location Map  

The location of the project site is illustrated in Figures 2.1 and 2.2.  

Insert a local vicinity map and provide the Thomas Bros. Map number.   
 
Section 3 Project Site Assessment  

This project site assessment section provides important information that is used when 
considering the potential water quality and hydrologic impacts that could be caused by 
the proposed project. This information is important when considering the appropriate 
BMPs to reduce identified potential impacts as well as when developing measures to 
reduce those impacts.  

Complete the following table.      

1.  Zoning and land use designation: Provide the zoning and land use designation.  
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2.  Existing and proposed drainage: Describe the existing and proposed drainage of site and 
surrounding property.  

3.  Will the drainage system be modified by the development? Answer Yes or No. If Yes, 
please describe.   

4.  Will drainage coincide with City’s system or flow to a creek or ocean? Answer Yes or 
No. If Yes, please describe.   

5.  Watershed and receiving waters: Include the name of the watershed and receiving 
waters referencing the City’s Urban Runoff Management Program or Water Quality 
Environmentally Sensitive Areas map available at the Counter or at County Stormwater 
Program .  

6.   303(d) listed receiving waters: Identify receiving waters that this project drains to 
that are listed on the most recent Clean Water Act 303(d) and list pollutants for 
which the receiving waters are impaired (the 303(d) list can be found at the SWRCB 
website:   303(d) List

7.  Total Maximum Daily Loads (TMDLs): Identify applicable pollutant Total Maximum Daily 
Loads (TMDLs).  See also TMDLs.  

8.  Environmentally Sensitive Areas (ESAs) and/or Areas of Special Biological 
Significance (ASBS): Identify the Environmentally Sensitive Areas (ESAs) and/or Areas of 
Special Biological Significance (ASBS) the project is either located in or in close proximity 
to as shown on the ESA Watershed Maps. San Diego Creek Watershed Map; Aliso Creek 
Watershed Map

9.  Soil type(s) and condition: Describe the site’s soil type(s) and condition.  

 
Section 4 Pollutants of Concern  

This section of the water quality management plan identifies primary and secondary 
pollutants of concern. Pollutants of concern are those that are anticipated to be 
generated by the proposed project. Pollutants of concern are differentiated between 
primary and secondary depending on the condition of downstream receiving waters.  If 
the project will drain to a receiving water that is impaired for a pollutant anticipated from 
that project, that pollutant is a primary pollutant of concern. Pollutants frequently 
identified on the 303(d) list of California impaired water bodies include metals, nitrogen, 
nutrients, indicator bacteria, pesticides and trash (see 303(d) List).  In some cases, there 
may be specific conditions (i.e. other known water quality problems) that warrant 
identifying an anticipated pollutant as a primary pollutant of concern. If there is no 
corresponding impairment or other water quality problem in the receiving waters for an 
anticipated pollutant, the pollutant is a secondary pollutant of concern.  
  
Complete the following table.     

1.  Project categories and features: Identify the project categories and features from 
Table 7.II-2 of Orange County DAMP, Exhibit 7.II, that apply to this project.  (See Exhibit 
7.II) 
 

2.  Primary pollutants of concern: List the anticipated pollutants for the project (identified 
using Table 7.II-2) that have also been identified in 303(d) as causing impairment of 
receiving waters.   
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3.  Secondary pollutants of concern: List all other anticipated pollutants for the project 
(identified using Table 7.II-2).   

4.  Project water quality analyses: Provide information from any completed CEQA 
documents, site approvals, permits or analyses related to project’s potential pollutants and 
environmental impacts.   

5.  Project watershed information: Provide information from any relevant watershed planning 
documents (i.e. biological assessments, City’s general plan) regarding water quality 
problems on or downstream of the project site, and relevant plans, policies, or water quality 
improvement projects.  

 
Section 5  Hydrologic and Geotechnical Conditions 

of Concern/Drainage  Report 

This section of the water quality management plan identifies hydrologic and geotechnical 
conditions of concern related to the proposed project. Hydrologic or geotechnical 
conditions of concern are identified through a review of on-site and downstream 
drainage paths. If the proposed project would cause or contribute flows to problems 
along on-site or downstream drainage paths, these problems or future problems are 
considered conditions of concern. Conditions of concern can include problems such as 
flooding, erosion, scour, and other impacts that can adversely affect channel and habitat 
integrity.   

In order to identify conditions of concern, a comprehensive understanding of flow 
volume, rate, duration, energy, and peak flow is necessary. Often, a formal drainage 
study is necessary which considers the project area’s location in the larger watershed, 
topography, soil and vegetation conditions, percent impervious area, natural and 
infrastructure drainage features, and any other relevant hydrologic and environmental 
factors. As part of the study, the drainage report includes:  

• Field reconnaissance to observe downstream conditions  
• Computed rainfall and runoff characteristics including a minimum of peak flow 

rate, flow velocity, runoff volume, time of concentration and retention volume  
• Establishment of site design, source control and treatment control measures to 

be incorporated and maintained to address downstream conditions of concern  
 
If the downstream channel(s) is fully natural or partially improved with a significant 
potential for erosive conditions or alteration of habitat integrity to occur as a result of 
upstream development, a drainage study report, prepared by a registered civil engineer 
in the State of California, with experience in fluvial geomorphology and water resources 
management is required to be included in the WQMP. The drainage report may be 
referenced and a detailed summary provided that addresses the items above.  

If a drainage report is required, use the following paragraph:  

A drainage report was prepared for the proposed project by insert name of engineer, as 
required by the City, and is included as Attachment B. A summary of the drainage report 
is provided below. Complete the table and provide a detailed summary after the table of 
the required elements of the drainage report bulleted above.   
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If a drainage report is not required, use the following paragraph:   

A drainage report was not prepared for the proposed project; however, a State of 
California registered civil engineer (insert name of engineer and engineering firm) 
reviewed the project for potential conditions of concern. The following is a summary of 
that review.  

If a geotechnical report was required, also include the following sentence:   

A geotechnical report was also prepared for the proposed project by insert name of 
engineer, as required by the City, and is included as Attachment C.  
 

Complete the following table.      

1.  Project location: Describe the project’s location within the larger watershed perspective.  

2.  Topography, soil and vegetation: Describe topography, soil and vegetation conditions of 
the project site.  

3.  Impervious area: Provide percent impervious area on existing site and percent after 
development.  

4.  Drainage features: Describe natural and infrastructure drainage features.  

5.  Relevant hydrologic and environmental factors: Include other relevant hydrologic and 
environmental factors either on-site, in the project’s vicinity, adjacent property or 
downstream of the site such as sensitive biological areas, areas prone to flooding, areas 
with erosion problems, etc.   

6.  Proposed hydrologic conditions: Summarize changes in the hydrologic system resulting 
from proposed development (i.e. increased runoff volume, reduced infiltration, increased 
flow frequency).   

7.  Significant impact on downstream channels and habitat integrity: Identify any 
changes resulting from the project that will have significant impact on downstream channels 
and habitat integrity. If off-site flows will be increased, this assessment requires a review of 
downstream areas. Areas with existing or future potential for flooding, erosion, and/or scour 
should be discussed.  

8.  Project hydrology analyses: Provide information from any previous analyses related to 
project’s potential hydrologic impacts such as reports prepared for previous CEQA 
documents, site approvals, or permits.  

9.  Project watershed information: Provide information from any relevant watershed 
planning documents (i.e. drainage master plans, City’s general plan) regarding hydrologic 
problems on or downstream of the project site, and relevant plans, policies, or water quality 
improvement projects.  

 
Hydrology Report Summary (include if applicable)  

Provide a detailed summary of the required elements of the drainage report including a 
table of pre- and post-development peak flow rate, flow velocity, runoff volume, time of 
concentration and retention volume.  
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Section 6 Best Management Practices (BMPs)  

Minimizing a development’s effects on water quality and the environment can be most 
effectively achieved by using a combination of BMPs which include Site Design, Source 
Control and Treatment Control measures. These design and control measures employ a 
multi-level strategy. The strategy consists of: 1) reducing or eliminating post-project 
runoff; 2) controlling sources of pollutants; and 3) treating stormwater runoff before 
discharging it to the stormdrain system or to receiving waters.  

This WQMP and the proposed BMPs for the proposed project have been developed to 
minimize drainage impacts identified in Section 5 and the introduction of pollutants 
identified in Section 4 into the municipal stormdrain system and/or ultimate drainage 
receiving water body.  

For more detailed information on the use and design of BMPs please see the California 
Stormwater Quality Association New development and Redevelopment handbook.  The 
handbook is available at www.cabmphandbooks.com. Additional information is also 
available in the City’s LIP.  

6.1 Site Design BMPs  

The most effective means of avoiding or reducing water quality and hydrologic impacts is 
through incorporation of measures into the project design. These measures should be 
taken into consideration early in the planning of a project as they can affect the overall 
design of a project.   

The design of the proposed project has considered and incorporated site design 
concepts as described below.  

Complete the following tables. Describe in detail how your project incorporates each of 
the concepts below (or provide an explanation as to why your project could not 
incorporate the concept). All concepts should be considered and incorporated where 
practicable. For more information, please refer to the City’s LIP.   

SITE DESIGN CONCEPT 1: MINIMIZE STORMWATER RUNOFF, MINIMIZE 
PROJECT’S IMPERVIOUS FOOTPRINT AND CONSERVE NATURAL AREAS  

1.  Minimizing impervious footprint: Describe how your project minimizes impervious 
footprint.   

2.  Conservation of natural areas: Describe where and how your project conserves natural 
areas.  

3.  Use of permeable paving or other surfaces: Your project should include construction of 
low-traffic areas with open-jointed paving materials or permeable surfaces. Describe where 
these techniques have been implemented.  
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4.  Designing to minimum widths necessary: Streets, sidewalks and parking lot aisles 
should be designed to the minimum widths necessary, while complying with ADA 
regulations and other life safety requirements. Please verify that minimum widths have 
been implemented and provide an explanation where they are not.  

5.  Incorporation of landscaped buffers: If the project has private streets, incorporation of 
landscaped buffer areas between sidewalks and streets should be provided. Please 
describe where this has been incorporated.  

 
6.  Reduced street widths: Your project should include reduced street widths where off-

street parking is available. (Street widths must still comply with life safety requirements for 
fire and emergency vehicle access.) Please describe if this conditions applies and where it 
has been incorporated.  

7.  Maximize canopy interception: Describe how your project maximizes landscaping 
canopy interception of precipitation.  

8.  Use of native or drought tolerant trees/shrubs: Describe how your project maximizes 
water conservation by preserving existing native trees/shrubs and planting additional 
native or drought tolerant trees/shrubs.  

9.  Minimizing impervious surfaces in landscaping: Describe how your project minimizes 
the use of impervious surfaces in the landscape design.  

10.  Use of natural drainage systems: Describe how your project uses natural drainage 
systems.  

11.  Low flow infiltration: Your project should use perforated pipe or gravel filtration pits for 
low flow infiltration, where applicable and practicable. However, projects must also comply 
with hillside grading ordinances that limit or restrict infiltration of runoff. Please describe 
any low flow infiltration features of the project or reasons for not including them.  

12.  Onsite ponding areas or retention facilities: Your project should include onsite ponding 
areas or retention/detention facilities, where applicable and practicable.  

13.  Other site design features: Describe any other site design features that are incorporated 
into the project.  

 
SITE DESIGN CONCEPT 2: MINIMIZE DIRECTLY CONNECTED IMPERVIOUS 
AREAS (DCIAs)  

1.  Draining rooftops into adjacent landscaping: Your project should drain rooftops into 
adjacent landscaping prior to discharging to the stormdrain. Please describe where this 
features have been implemented and if it has not, explain why.  

2.  Draining to adjacent landscaping: Your project should drain impervious sidewalks, 
walkways, trails, and patios into adjacent landscaping. Please describe where these 
features have been implemented and if it has not, explain why.  
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3.  Vegetated drainage swales: Vegetated drainage swales should be used were possible in 
lieu of underground piping or imperviously lined swales. Please describe where these 
features have been implemented and if it has not, explain why.  

4.  Site drainage system: Where practicable, your project should use one or a combination 
of the following systems for its drainage: rural swale system, urban curb/swale system, 
dual drainage system, or other comparable design concepts. (for further guidance, see 
Start at the Source [1999]) Please describe how these types of systems are incorporated 
into the site’s drainage and if not, explain why.  

5.  Residential driveways: Your project should use one of the following features for design of 
residential driveways: shared access, flared driveways, wheel strips, or drain driveway into 
adjacent landscaping. Please describe what feature is incorporated and if none, explain 
why.  

6. Residential parking areas: Your project should use the following features for design of 
residential parking areas: 

• Uncovered temporary or guest parking on private residential lots paved with 
permeable surface; and  

• Drainage into landscaping prior to discharging to the municipal stormdrain system.  
Please describe how these features are incorporated and if not, explain why and any 
comparable design concepts incorporated.  
 

7. Non-residential parking areas: Your project should use the following features for design 
of non-residential parking areas:  

• Incorporate landscape areas into the drainage design; and 
• Construct overflow parking constructed with permeable paving. 

Please describe how these features are incorporated and if not, explain why and any 
comparable design concepts incorporated. 
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6.2 Source Control BMPs  

Source Control BMPs are measures focusing on reducing or eliminating post-project 
runoff and controlling sources of pollutants. Source Control BMPs must be included in all 
projects and can be represented in structural measures such as landscape, irrigation, 
signage considerations, materials, and design of areas; and non-structure measures 
such as requirements, cleaning, education, and maintenance.  

Complete the following table. Indicate Y (Yes – included) or N (No – not included) in the 
Included box for the listed BMPs. If not included or not applicable, provide an 
explanation. If included, provide a specific description in sections following the table. 
Include frequency of implementation and responsible party.  

Table 6.1 Source Control Non-Structural BMPs 

Number  BMP and Objective  Included 

Routine Non-Structural BMPs (numbers correspond to those in City’s WQMP)  
N1 Education for Property Owners, Tenants and Occupants: Practical 

informational materials are provided to residents, occupants, or tenants to 
increase the public’s understanding of stormwater quality, sources of pollutants, 
and what they can do to reduce pollutants in stormwater. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. Include educational materials as Appendix A. 

Y/N 

N2 Activity Restrictions: Rules or guidelines for developments are established 
within appropriate documents (i.e. CC&Rs, lease terms, etc.) which prohibit 
activities that can result in discharges of pollutants. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N 

N3 Common Area Landscape Management: Specific practices are followed and 
ongoing maintenance is conducted to minimize erosion and over-irrigation, 
conserve water, and reduce pesticide and fertilizer applications. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N 

N4  BMP Maintenance:  In order to ensure adequate and comprehensive BMP 
implementation, all responsible parties are identified for implementing all non-
structural BMPs and for structural BMPs, cleaning, inspection, and other 
maintenance activities are specified including responsible parties for conducting 
such activities.  
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N  

N5  Title 22 CCR Compliance: Hazardous waste is managed properly through 
compliance with applicable Title 22 regulations.  
 
Explanation/Description: Add either explanation if not included or detailed 
description of applicable requirements and compliance activities if included.  

Y/N  
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N6  Local Water Quality Permit Compliance: The project complies with water quality 
permits issued by the City to ensure clean stormwater discharges. 
Explanation/Description: Add either explanation if not included or detailed 
description of permit conditions and compliance activities if included.  

Y/N  

N7  Spill Contingency Plan: A Spill Contingency Plan is implemented to ensure that 
spills are managed properly by requiring stockpiling of cleanup materials, 
notification of responsible agencies, disposal of cleanup materials, documentation, 
etc.  
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N  

N8  Underground Storage Tank Compliance: Because of the known or potential 
presence of underground storage tanks (USTs) on the project site, applicable UST 
regulations apply and are adhered to in order to avoid harm to humans or the 
environment.  Explanation/Description: Add either explanation if not included or 
detailed description if included.  

Y/N  

N9  Hazardous Materials Disclosure Compliance: Because hazardous materials or 
wastes will be generated, handled, transported, or disposed of in association with 
the project, measures are taken to comply with applicable local, state, and federal 
regulation to avoid harm to humans and the environment. Explanation/Description: 
Add either explanation if not included or detailed description if included.  

Y/N  

N10  Uniform Fire Code Implementation: The project includes a hazardous material 
storage facility or other area regulated by Article 80 and therefore implements 
measures to comply with this section of the Uniform Fire Code.  
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N  

N11  Common Area Litter Control: Trash management and litter control procedures 
are specified, including responsible parties, and implemented to reduce pollution 
of drainage water.  
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N  

N12 Employee Training: Practical informational materials and/or training are provided 
to employees to increase their understanding of stormwater quality, sources of 
pollutants, and their responsibility for reducing pollutants in stormwater. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N 

N13 Housekeeping of Loading Docks: Cleaning and clean up procedures are 
specified and implemented for loading dock areas to keep the area free for 
pollutants and reduce associated pollutant discharges. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N 

 
N14 

 
Drainage Facility Inspection: Inspection procedures, schedules, and 
responsibilities are established for drainage facilities to ensure regular cleaning, 
inspection, and maintenance. 
Explanation/Description: Add either explanation if not included or detailed 

Y/N 
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description if included. 

N15 Street Sweeping Private Streets and Parking Lots: Street sweeping frequency 
and responsible parties are identified and regular sweeping is conducted to reduce 
pollution of drainage water. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N 

N17 Retail Gasoline Outlets: Specific operational and maintenance BMPs are 
implemented to the extent feasible to reduce potential for pollutant discharge from 
wash off by runoff, leaks, and spills. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. Include educational materials as Appendix A. 

Y/N 

 

Number  BMP and Objective  Included 
 
Source Control Structural BMPs (numbers correspond to the California BMP Handbook)  

SC-10 Site Design and Landscape Planning: Landscape planning methodologies are 
incorporated into project design to maximize water storage and infiltration 
opportunities and minimize surface and groundwater contamination from 
stormwater. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N 

SC-11 Roof Runoff Controls: Direct roof runoff away from paved areas and to 
pervious areas, cisterns, infiltration trenches, and/or storage areas for reuse to 
reduce total volume and rate of site runoff and retain pollutant on site. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N 

SC-12 Efficient Irrigation: Project plans include application methods to minimize 
irrigation water discharged into stormwater drainage systems. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N 

SC-13  Stormdrain System Signs: Stencils or affixed signs a placed adjacent to 
stormdrain inlets to prevent waste dumping at stormdrain inlets. 
Explanation/Description: Add either explanation if not included or detailed 
description if included.  

Y/N  

SC-20  Pervious Pavements: Porous concrete or asphalt, blocks with pervious spaces 
or joints, or grass or gravel surfaces are employed to reduce runoff volume and 
provides treatment.  
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N  
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SC-21  Alternative Building Materials: Specialized building materials are employed 
that have lower potential to leach pollutants, and reduce need for future painting 
or other pollutant generating maintenance activities. For example, some treated 
wood contains pollutants that can leach our to the environment and some metal 
roofs and roofing materials result in high metal content in runoff.  

Y/N  

 Explanation/Description: Add either explanation if not included or detailed 
description if included.  

 

SC-30  Fueling Areas: Project plans are developed for cleaning, spill cleanup, 
containment, leak prevention, and incorporation of design to reduce rain and 
runoff that could come in contact with fueling areas.  
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N  

 
SC-31  Maintenance Bays and Docks: Project design incorporates measures to cover 

or otherwise eliminate run-on and off from bays and docks, and direct 
connections to stormdrain are eliminated.  

Y/N  

 Explanation/Description: Add either explanation if not included or detailed   
 description if included.   
 

SC-32  Trash Enclosures: Trash storage areas are covered and enclosed to prevent 
introduction of trash and debris to site runoff.  Y/N  

 Explanation/Description: Add either explanation if not included or detailed   
 description if included.   

SC-33  Vehicle and Equipment Washing Areas: Designated wash areas or facilities are 
contained and wash water is reused, treated, or otherwise properly disposed of.   
Explanation/Description: Add either explanation if not included or detailed 
description if included.  

Y/N  

SC-34  Outdoor Material Storage Areas: Outdoor storage areas for materials containing 
pollutants, especially hazardous materials, are covered and enclosed, on 
impervious surfaces, and include secondary containment when applicable. 
Explanation/Description: Add either explanation if not included or detailed 
description if included.  

Y/N  

SC-35 Outdoor Work Areas: Outdoor work areas are covered, contained, and treated as 
necessary to reduce opportunity of pollutants from work activities to enter 
stormwater. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N 

SC-36 Outdoor Processing Areas: Outdoor processing areas are covered, contained, 
and treated as necessary to reduce opportunity of pollutants from work activities to 
enter stormwater. 
 
Explanation/Description: Add either explanation if not included or detailed 
description if included. 

Y/N 
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6.3 Treatment Control BMPs  

Treatment control BMPs utilize treatment mechanisms to remove pollutants that have 
entered stormwater runoff and consist of public domain BMPs (identified in the following 
table with as TC-##) and manufactured or proprietary BMPs (identified in the following 
table with as MP-##). BMP numbers correspond to the California BMP Handbook.  

The following table identifies the treatment control BMPs included in the proposed 
project.  

Complete the following table. Indicate Y (Yes – included) or N (No – not included) in the 
Included box for the listed BMPs. If not included or not applicable, provide an 
explanation. If included, briefly state the location(s).  

Table 6.2 Treatment Control BMPs 

Number  BMP and Objective  Included 
  

Infiltration  

TC-10  Infiltration Trench: A long narrow rock filled trench with no outlet receives water 
and stores it until it infiltrates into the underlying soil.  Its effective are removing 
most pollutants but can get clogged with sediment.  
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 

TC-11 Infiltration Basin: A shallow impoundment designed to capture and hold 
stormwater until it infiltrates into underlying soil.  Effective at removing most 
pollutants but requires large areas and may be constrained by soil types.  
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design.   

Y/N 

TC-12 Retention/Irrigation: Stormwater is captured in cistern, basin, trench, or other 
storage area and is subsequently used for irrigation of site landscaping. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 

 
Detention and Settling  

TC-20 Wet Pond: A constructed basin with a permanent pool of water throughout the 
year. Differ from wetlands because it is of greater depth. Treats stormwater runoff 
by settling and biological uptake. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 

TC-21 Constructed Wetland: A constructed basin with permanent pool of shallow water 
throughout most of year with substantial vegetative coverage. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

   Y/N 

TC-22 Extended Detention Basin: A constructed basin with an outlet designed to detain 
stormwater for at least 48 hours to allow particles and pollutants to settle. 
 

Y/N 
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Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

MP-20 Wetland: Similar to a constructed wetland but a self contained, manufactured 
module with vegetation that mimics natural wetland processes.  
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 

 
Biofiltration  

TC-30 Vegetated Swale: Open, shallow, vegetated channels that collect and slowly 
convey runoff through the property.  Filters runoff through vegetation, subsoil 
matrix, and/or underlying soils; traps pollutants, promotes infiltration and reduce 
flow velocity. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 

TC-31 Vegetated Buffer Strip: Vegetated surfaces that are designed to treat sheet flow 
from adjacent surfaces. Removes pollutants by deceleration, settling, and 
infiltration. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 

TC-32 Bioretention: A soil and plant based filtration strategy that involved capturing 
stormwater in depressed landscaped areas. Bioretention practices are flexible 
strategies for using landscaping as treatment. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

  Y/N 

 
Filtration  

TC-40 Media Filter: Usually two-chambered with a pretreatment settling basin and a filter 
bed filled with sand or other absorptive filter media. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

  Y/N 

MP-40 Media Filter:  Similar to constructed media filter but manufactured as self-
contained filtering vaults, units, or cartridges. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 

 
Flow Through Separation  

TC-50 Water Quality Inlet: Vaults with chambers including screens, settling areas, 
and/or filter media to promote settling and/or separation of pollutants from 
stormwater. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 

MP-50 Wet Vault: A vault with a permanent water pool and internal features to promote 
settling and/or separation of pollutants from stormwater. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 
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MP-51 Vortex Separator: Similar to wet vaults but round and use centrifugal action as 
primary separation mechanism. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 

MP-52 Drain Inserts: Boxes, trays, or socks with screens or filter fabric and may also 
include filter media. They are installed in inlets or catch basins and removal 
effectiveness for pollutants is generally low except for large sediment. 
Note:  Drain inserts cannot be the sole Treatment Control BMP selection for 
Priority Projects. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 

 
Other  

TC-60 Multiple Systems: A system that uses two or more BMPs in series to increase 
treatment. Useful when one BMP does not provide sufficient treatment alone. 
 
Explanation/Description: If not included, provide explanation. If included, describe 
location and design. 

Y/N 

 
6.3.1 SELECTION  

Provide a discussion supporting the selection of the proposed treatment control BMPs. 
The section should be based on achieving the highest removal possible of the primary 
pollutants of concern association with the project. Use Table 7-II-6 provided in DAMP, 
Exhibit 7.II, along with the primary pollutants of concern identified in Section 4 of this 
WQMP template to select treatment control BMP categories with the highest pollutant 
removal efficiencies.  Include discussion regarding all BMPs that were considered for the 
project, but were not selected with detailed explanation(s) on why they were not feasible 
for the project. 

6.3.2 SIZING  

Sizing is required for all treatment control BMPs to demonstrate that the BMPs will 
provide adequate treatment for the flows or volumes of water that will be generated by 
the site. Separate sizing calculations and design specifications should be provided for 
each individual treatment control BMP and each treatment control BMP location 
identified for use in a project. The following information should be included in this section 
of the WQMP:  

• Indicate whether the treatment control BMPs were designed using the 
Stormwater Quality Design Volume (SQDV) or the Stormwater Quality Design 
Flow (SQDF) – see Section 7 of the City’s LIP and Exhibit 7.II of the DAMP for 
more information.  

• Show calculations and provide key design criteria to demonstrate that the 
selected BMPs will provide adequate treatment. Please refer to the California 
Stormwater Quality Association (CASQA) BMP Handbook for New 
Development/Redevelopment or reference www.cabmphandbooks.com.  

• Provide cross sections and details, as appropriate. 
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6.3.3 LOCATION  

Project-based (on-site) structural Treatment Control BMPs should be implemented as 
close to pollutant sources as possible to minimize costs and maximize pollutant removal 
prior to runoff entering receiving waters.  

•  Include verbal description of BMP location(s) and describe the relationship/flow 
scenario between BMPs if more than one BMP is proposed (e.g. treatment train 
concept).  

•  Refer to the BMP Map.  
 
6.3.4 RESTRICTIONS ON USE OF INFILTRATION BMPS  

Restrictions on the use of infiltration BMPs are provided in Section 3.3.4 of the DAMP, 
Exhibit 7.II. 

Include the following text if no infiltration BMPs are included:  

The proposed project does not include infiltration BMPs.  

Include the following text regarding restrictions of infiltration BMPs only if you are 
proposing an infiltration BMP such as infiltration trench or basin or porous pavement. 
Swales, biofilters, buffer strips, detention basins and constructed wetlands are not 
considered infiltration BMPs. Describe in detail how your project meets the restrictions.  

The proposed project includes infiltration BMPs (BMPs that are designed to primarily 
function as infiltration devices) and meets the minimum restrictions on the use of 
infiltration BMPs as described below.  

No.  Condition  Yes  No  

1  Does use of structural infiltration Treatment Control BMPs contribute   X  
 to groundwater quality objectives being surpassed?    
Explain:    
2  Are pollution prevention and Source Control BMPs implemented at a  X   
 level that protects groundwater quality?    
Explain:    
3  Do structural infiltration Treatment Control BMPs cause a nuisance or   X  
 pollution (as defined in Water Code Section 13050)?    
Explain:    
 
4  Does urban runoff from commercial developments undergo  X   
 pretreatment to remove physical and chemical contaminants prior to    
 infiltration?    
Explain:    
5  Are dry weather flows diverted from infiltration devices except for non- X   
 stormwater discharges authorized according to 40 CFR    
 122.26(d)(2)(iv)(B)(1)?    
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Explain:    
   
6  Is the vertical distance from the base of any structural infiltration  X   
 Treatment Control BMP to the seasonal high groundwater mark at    
 least 10 feet? (Vertical distance criterion may be determined by the    
 City)    
Explain:    
7  Does the infiltration soil have adequate physical and chemical  X   
 characteristics to support proper infiltration durations and treatment of    
 urban runoff for the protection of groundwater?    
Explain:    
8  Are structural infiltration Treatment Control BMPs used in areas of   X  
 industrial activity, light industrial activity or other land uses posing a    
 threat to water quality?    
Explain:    
9  Is the horizontal distance between the base of any structural infiltration  X   
 Treatment Control BMP and any water supply well at least 100 feet?    
 (Horizontal distance criterion may be determined by the City)    
Explain:    
10  Does any entity implementing a structural infiltration Treatment Control  X   
 BMP also mitigate any groundwater contamination caused by the    
 infiltration system?    
Explain:    
 
Where infiltration Treatment Control BMPs are authorized, their performance has been 
evaluated for impacts on groundwater quality.    
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Section 7 Project Plan and BMP Location Map  

Figure 7.1 illustrates the proposed project and the Source Control structural and 
Treatment BMPs that will be implemented pursuant to this WQMP. The following 
checklist identifies the required information that is included in the BMP map.  

Include a BMP project map, 50 scale minimum size, including the elements listed in the 
following checklist and complete the checklist.  

Included  Requirement  

X  Legend, north arrow, scale  

X  Show drainage arrows, and drainage areas  

X  Entire property on one map (provided sufficient detail is shown)  

X  Show structures to be constructed and removed  

X  Show proposed and existing stormdrain systems  

X  Show all external hardscape surfaces such as walkways, driveways, pools, spas,  
 patio areas etc.   

X  Indicate the landscape areas and planters  

X  Show nearby waterbodies by name, if available  

X  Identify site outlet and/or connection to municipal stormdrain system  

X  Identify locations of all source control structural and treatment BMPs on the Map.  
 Indicate the BMP location using the BMP number.   

X  Differentiate/identify pervious and impervious surfaces, buildings, activity areas, etc. 

X  Identify areas of potential soil erosion  

 
Section 8 Stormwater BMP Maintenance  

The City does not accept stormwater structural BMPs as meeting the WQMP 
requirements standard, unless an Operations and Maintenance (O&M) Plan is prepared 
and a mechanism is in place that will ensure ongoing long-term maintenance of all 
structural and non-structural BMPs. Select the appropriate Maintenance Mechanism for 
your project (delete all others).  

The ______________________ project will implement the following maintenance 
mechanism to ensure ongoing long-term maintenance of all structural and non-structural 
BMPs.  
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 1.  Public entity maintenance: The City may approve a public or acceptable 
quasi-public entity (e.g., the County Flood Control District, or annex to an existing 
assessment district, an existing utility district, a state or federal resource agency, or a 
conservation conservancy) to assume responsibility for operation, maintenance, repair 
and replacement of the BMP.  Unless otherwise acceptable to the City, public entity 
maintenance agreements shall ensure estimated costs are front-funded or reliably 
guaranteed, (e.g., through a trust fund, assessment district fees, bond, letter of credit or 
similar means). In addition, the City may seek protection from liability by appropriate 
releases and indemnities.  
 The City shall have the authority to approve stormwater BMPs proposed for 
transfer to any other public entity within its jurisdiction before installation. The City shall 
be involved in the negotiation of maintenance requirements with any other public entities 
accepting maintenance responsibilities within their respective jurisdictions; and in 
negotiations with the resource agencies responsible for issuing permits for the 
construction and/or maintenance of the facilities.  The City must be identified as a third 
party beneficiary empowered to enforce any such maintenance agreement within their 
respective jurisdictions. 
 2.  Project proponent agreement to maintain stormwater BMPs:  The 
City may enter into a contract with the project proponent obliging the project proponent 
to maintain, repair and replace the stormwater BMP as necessary into perpetuity.  
Security or a funding mechanism with a “no sunset” clause may be required. Include 
name, Title Company, address and phone number of responsible party. 
 3.  Assessment districts: The City may approve an Assessment District or 
other funding mechanism created by the project proponent to provide funds for 
stormwater BMP maintenance, repair and replacement on an ongoing basis.  Any 
agreement with such a District shall be subject to the Public Entity Maintenance 
Provisions above. 
 4.  Lease provisions: In those cases where the City holds title to the land in 
question, and the land is being leased to another party for private or public use, the City 
may assure stormwater BMP maintenance, repair and replacement through conditions in 
the lease. 
 5.  Conditional development permits: For discretionary projects only, the 
City may assure maintenance of stormwater BMPs through the inclusion of maintenance 
conditions in the conditional development permit.  Security may be required. 
 6.  Alternative mechanisms: The City may accept alternative maintenance 
mechanisms if such mechanisms are as protective as those listed above.  
 
8.1 Operation and Maintenance (O&M) Plan  

An O&M Plan will be prepared for the proposed project and must be approved by the 
City prior to construction approvals, permit close out and issuance of certificates of use 
and occupancy. The O&M Plan describes the designated responsible party to manage 
the stormwater BMP(s), employee's training program and duties, operating schedule, 
inspection and maintenance frequencies, routine service schedule, specific maintenance 
activities, copies of resource agency permits, and any other necessary activities. At a 
minimum, maintenance agreements shall require the inspection and servicing of all 
structural BMPs per manufacturer or engineering specifications. Parties responsible for 
the O&M plan shall retain records for at least 5 years.  These documents shall be made 
available to the City for inspection upon request at any time.  
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An O&M Plan must be submitted with this WQMP to the City and approved prior to 
construction approvals, permit close out and issuance of certificates of use and 
occupancy   The O&M plan must list all non-structural BMPs, source control BMPs, 
structural BMPs and treatment control BMPs listed as applicable to the project in the 
WQMP in the following format with information as indicated  (insert rows as needed): 
 

Desig-
nator. 
Code 

(e.g. N1 
or SC-1) 

BMP Name and BMP Implementation, 
Maintenance, and Inspection Procedures 

Implementation, Maintenance, 
and Inspection Frequency and 

Schedule 

Person or Entity 
with Operation & 

Maintenance 
Responsibility 

Non-Structural Source Control BMPs 

       

    

Structural Source Control BMPs 

       

    

Treatment Control BMPs 

       

    

 

Required Posting 
A statement requiring the above table to be laminated and posted in the primary 
maintenance worker assembly area(s) related to the project shall be included in the 
WQMP. 

Required Permits 
List any permits required for the implementation, operation, and maintenance of the 
BMPs.  Possible examples are: 

• Permits for connection to sanitary sewer 
• Permits from California Department of Fish and Game 
• Encroachment permits 

If no permits are required, a statement to that effect should be made. 

Forms to Record BMP Implementation, Maintenance, and Inspection 
The form that will be used to record implementation, maintenance, and inspection of 
BMPs is attached. 
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WQMP Operations and Maintenance Log 
Designator 

Code 
Date of 

Inspection 
Date of 

Maintenance
Verified/ 

Inspected by Comments 
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SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-1 November 15, 2006 

 
C-8.0 Construction  
 
C-8.1 Introduction (LIP Section A-8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities.  
 
C-8.1.1 Overall Program Management 
 
Through the submittal of an Internal Implementation chart and Organization Chart (LIP 
Table A 2-2 and Exhibit A-2, respectively), the City of Lake Forest identified which 
Department(s) were responsible for the implementation of this stormwater program 
element. 
 
During the reporting period, modifications were made to the Organization chart.  The 
modified chart is included as revised LIP pages in Attachment A to this report.  
  
C-8.2    Inventory of Construction Sites (LIP Section A-8.2) 
 
The City has developed a watershed based inventory of the identified construction sites 
within the City’s jurisdiction.  Summaries of the construction inventory are provided 
below.   
 
Watershed Summary: 
Watershed Private Projects Public Projects 

for Santa Ana 
Region 

Public 
Projects for 
San Diego 
Region 

Total for all categories for 
current reporting year 

Total 16 0 1 17 
 
During this reporting period, there were no significant differences observed in the 
inventory for construction projects compared to the previous reporting period.    
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory is 
included in Attachment B to this report.  
 

DAMP Appendix C-8 
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SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-2 November 15, 2006 

C-8.3 Prioritization of Construction Sites (LIP Section A-8.3) 
 
The City of Lake Forest prioritized the construction sites as high, medium or low based 
on their respective threat to water quality.  Summaries of the prioritizations are provided 
below.   
 
Jurisdictional Summary 
Construction Site Prioritizations Total Public Project 

Sites 
Total Private Project Sites 

- Mandatory high priority sites 0 0 
- Sites subject to General Construction 
Permit 

0 16 

- Sites with a high potential for or history 
of non-stormwater discharges 

0 0 

- Site tributary to and within 500 feet of 
an ASBS 

0 0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 0 

- Sites within, directly adjacent to or 
discharging directly to an ESA 

0 0 

Number of mandatory high priority sites 0 0 
Number of medium priority sites 1 16 
Number of low priority sites 0 0 
Total Number of Sites 1 16 
 
 
Watershed Summary 
Watershed Number of 

High 
Priority 
Sites 

Number 
of 
Medium 
Priority 
Sites 

Number 
of Low 
Priority 
Sites 

Total Number of Sites 

Aliso Creek Watershed 0 4 0 4 
San Diego Creek Watershed 0 13 0 13 
Total 0 17 0 17 
 
The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory is 
included in Attachment B to this report.  
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SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-3 November 15, 2006 

C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 
BMP fact sheets have been developed and included as a part of the construction program.  
The fact sheets include a description of specific BMPs for common construction activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based construction fact sheets that were 
developed are fact sheets from the 2003 edition of the California Stormwater Quality 
Association Stormwater Best Management Practice Handbook-Construction and are 
included as an attachment to the City’s LIP. 
 
During this reporting period, no changes were made to the BMP Fact Sheets.  
 
C-8.5    Documentation Requirements (LIP Section A-8.5) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
The City has found no construction projects that represent a threat to human or 
environmental health.   
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section A-8.6) 
 
At a minimum, the City of Lake Forest inspected the construction sites at the frequency 
determined by the priority ranking assigned to each facility as identified in the LIP.  More 
often, construction sites are inspected on a much more frequent basis.  The inspections 
generally include a review of BMP implementation through erosion control practices, 
sediment control practices, tracking controls, waste and disposal management practices 
on a site and evidence of past or present unauthorized non-stormwater discharges.   
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SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-4 November 15, 2006 

The City of Lake Forest inspects all construction sites at the frequencies stated in the 
table below from the City’s LIP. 
 

Table 8-9 
Inspection Frequency of Construction Projects Based on Construction Site Priority 

Rainy Season 
(October 1 - April 30) Construction Site 

Priority Projects within the 
jurisdiction of the 

Santa Ana RWQCB 

Projects within the 
jurisdiction of the San 

Diego RWQCB 

Dry Season 
(May 1 - September 30) 

HIGH Once per month Once per week * As needed 

MEDIUM Twice during the season As needed 

LOW Once during the season Twice during the season As needed 

 
* OR 

Monthly for any site that the responsible Permittee certifies in a written statement to the SDRWQCB all of 
the following (certified statements may be submitted to the SDRWQCB at any time for one or more sites): 
 
i. Permittee has record of construction site’s Waste Discharge Identification Number (WDID#) 

documenting construction site’s coverage under the statewide General Construction Permit; and 
ii. Permittee has reviewed the constructions site’s Storm Water Pollution Prevention Plan (SWPPP); and 
iii. Permittee finds SWPPP to be in compliance with all local ordinances, permits, and plans; and 
iv. Permittee finds that the SWPPP is being properly implemented on site. 
 
 
In addition, if there is evidence of non-compliance, the City re-inspects the site once a 
month, at a minimum, in order to ensure that they are brought back into compliance.  
After they are in compliance the site is inspected once every four months for the next 
calendar year. 
 
The number of required inspections completed during the current reporting year is 
presented below.   
 
Jurisdictional Summary 

Facility Category Number of Sites Inspected During the  Reporting 
Period 

 High Med Low 
Private Projects 0 16 0 
Public Projects-Santa Ana Region 0 0 1 
Public Projects-San Diego Region 0 1 0 
Total  0 17 

 
0 

 
The number of non-compliant sites identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
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SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-5 November 15, 2006 

Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-inspections 
 Due to Non-Compliance 

Total 6 6 
 
During this reporting period, five private construction projects and one public 
construction project were found to be out of compliance during inspection activities.  
Enforcement consisted of verbal and written warnings of non-compliance and pending   
issuance of stop work orders, and Notices of Violation.  Upon re-inspection, all sites were 
found to have resolved the identified problems and were in compliance.  
 
In addition, staff also identified a violation occurring at a construction project located in 
Aliso Creek and associated with a rail road bridge replacement over the creek.  The 
project was covered under a the State General Construction Permit, Section 401 and 404 
permits from the California Department of Fish & Game and the SDRWQCB, and an 
encroachment permit from the County of Orange.  The City issued an encroachment 
permit solely for materials staging in an adjacent parking lot.  During routine inspection 
of the parking lot, staff identified a serious violation consisting in a significant amount of 
sediment being placed and washed into the creek.  Staff took immediate enforcement 
actions and provided notifications to the County of Orange, the California Department of 
Fish & Game, and the SDRWQCB.  Subsequently, the SDRWQCB issued Cleanup and 
Abatement Order R9-2006-0084.  At the request of SDRWQCB staff, the City and the 
County of Orange provided frequent observation of the remedial/abatement activities 
conducted by the responsible party.  City and County staff also provided numerous 
updates of field observations of abatement activities until reported completion. 
 
Enforcement 
 
The City of Lake Forest’s Construction Inspectors and Authorized Inspectors undertake 
enforcement activities according to the City’s Municipal Code and the countywide 
accompanying Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement 
mechanisms available are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.  As provided in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period.  
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SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-6 November 15, 2006 

Watershed Summary 
 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Violation 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Total 0 4 0 0 0 
 
C-8.7    Training and Outreach (LIP Section A-8.7) 
 
Training 
 
The City of Lake Forest conducted and/or participated in Principal Permittee sponsored 
training to assist responsible municipal staff in understanding the Construction Program.  
The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Public Works Water Quality Authorized 
Inspector 
Management 
Implementation 

07/26/05 2 

Public Works Water Quality Construction Site 
Inspection 

09/28/05 2 

Public Works Water Quality Authorized 
Inspector Field 
Implementation 

10/13/05 1 

Public Works Water Quality BMP Case Studies 01/17/06 3 
Public 
Works/Development Srvs. 

Water 
Quality/Code 
Enforcement 

Authorized 
Inspector Field 
Implementation 

03/30/06 4 
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SECTION C-8, Construction  
 

Orange County Stormwater Program C-8-7 November 15, 2006 

Training Conducted by City Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Public 
Works/Development Srvs. 

Water 
Quality/Building/
Code 
Enforcement 

National Pollutant 
Discharge 
Elimination System 

02/22/06 10 

Public 
Works/Development Srvs. 

Water 
Quality/Building/
Code 
Enforcement 

Construction 
Inspection 

02/22/06 10 

Public 
Works/Development Srvs. 

Water 
Quality/Building/
Code 
Enforcement 

Construction 
Stormwater 
Compliance 

09/29/05 5 

 
As indicated above the City of Lake Forest conducted/participated in eight training 
sessions during the current reporting year.  These training sessions reached a total of 15 
municipal staff.   
 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Lake Forest and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable.  Based upon the above, no program modifications appear to be warranted at 
this time. 
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SECTION C-9, Existing Development   
 
 
 
C-9.0 Existing Development 
 
C-9.1 Introduction  
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2  Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
The City of Lake Forest identified which Department(s) were responsible for the implementation 
of this stormwater program element through the submittal of an Internal Implementation chart 
and Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, modifications were made to the Organization chart.  The modified 
chart is included as revised LIP pages in Attachment A to this report.  
  
C-9.2.2    Inventory  
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 
 

Number of Industrial 
Facilities - Without 
General Industrial 
Permits 

Number of Industrial 
Facilities With 
General Industrial 
Permits 

8 0 8 
 
During this reporting period, the industrial inventory was updated to reflect that three facilities 
are no longer in business.  
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SECTION C-9, Existing Development   
 
 
Watershed Summary  
Watershed Number of Industrial 

Facilities in J-Aliso 
Creek Watershed  

Number of Industrial 
Facilities in F-San 
Diego Creek 
Watershed 

Total 8 5 3 
 
Again, the industrial inventory was updated to reflect that three facilities are no longer in 
business.  
 
The industrial inventory is updated on an ongoing basis and provided to the Regional Boards as a 
part of the Annual Progress Report submittal.  The inventory includes relevant information on 
ownership, SIC and/or NAICS codes, General Industrial Permit WDID# (if any), location, etc. 
The updated inventory is included as Attachment B to this report. 
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of Facilities 
Mandatory high priority facilities  
- Facilities subject to General 
Industrial Permit 

8 

- Section 313 Title III Sara 0 
- Facilities with a high potential for or 
history of non-stormwater discharges 

0 

- Facilities tributary to and within 500 
feet of ASBS 

0 

- Tributary to 303(d) water body where 
site generates the pollutant 

0 

- Facilities within, directly adjacent to 
or discharging directly to an ESA 

0 

- Number of mandatory high priority 
facilities 

8 

- Number of "other" high priority 
facilities 

0 

- Number of medium priority facilities 0 
- Number of low priority facilities 0 
Total Number Of Facilities 8 
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Watershed Summary – Industrial Facility Prioritizations  
 
Watershed 

Number of 
high 
priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low priority 
facilities 

Total 
Number of 
Facilities 

J-Aliso Creek 5 0 0 5 
F-San Diego Creek 3 0 0 3 
Total Number of facilities 8 0 0 8 

 
 
As previously mentioned, during this reporting period, the industrial inventory was updated to 
reflect that three facilities are no longer in business.  
 
The industrial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.2.2).   
 
C-9.2.4    Monitoring    
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 

Total Number of Industrial Facilities Number of Facilities that Conducted Water 
Quality Monitoring During the Reporting 
Period 

8 5 
 
During this reporting period, some of the facilities did not collect samples because the facility 
was not operating during any rain events.  During the inspections, the facility staff was 
encouraged to attempt to collect data to submit to the SARWQCB/SDRWQCB even if rain 
events do not occur during working hours.     
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 
During this reporting period, newly developed fact sheet IC24, Disposal of Wastewater 
Generated by Mobile Businesses & Outdoor Activities, was incorporated into the City’s LIP. 
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C-9.2.6    Inspections 
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The City inspected all of the high priority 
industrial sites once by November 15, 2003.  Subsequently, the City inspects the high priority 
industrial sites annually.  The inspections generally include a review of the material and waste 
handling practices, BMP implementation and evidence of past or present unauthorized non-
stormwater discharges.   
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the  Reporting 
Period Total Number of Facilities 
High Med Low 

8 8 0 0 
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
 
Watershed Number of 

Facilities Out of 
Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

Total 0 0 
 
The number of compliant facilities remained consistent with the previous reporting period. 
   
The industrial inspection information and database is updated on an ongoing basis and provided 
to the Regional Boards as a part of the Annual Progress Report submittal.  The updated 
inspection database is included as Attachment B to this report. 
 
C-9.2.7    BMP Implementation 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.   
 
Based on the results of the inspections conducted, a summary of the status of the BMP 
implementation is provided below. 
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Watershed Summary 

Watershed 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With  
No BMPs  

Total 0 8 0 
 
During inspection activities, recommendations were made based upon field observations and to 
promote effective application of BMPs.  Some common suggestions included ensuring erosion 
was controlled from landscaping areas and improved housekeeping in high-use areas.  No sites 
were found to be a significant threat to human health or the environment.   
 
C-9.2.8    Enforcement   
 
The City’s Authorized Inspectors undertake enforcement activities according to the City’s 
Stormwater Quality Management Ordinance and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Violation 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Total 0 0 0 0 0 
 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
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Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
 
C-9.3  Commercial Program (LIP Section A-9.2) 
 
C-9.3.1    Organization Chart 
 
The City of Lake Forest identified which Department(s) were responsible for the implementation 
of this stormwater program element through the submittal of an Internal Implementation chart 
and Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively). 
 
During the reporting period, some changes were made to the Organization chart.  The revised 
chart is included as revised LIP pages in Attachment A to this report.  
  
C-9.3.2    Inventory  
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
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Commercial Site/Source Sites in J-Aliso 
Creek 
Watershed 

Sites in F-San 
Diego 
Watershed 

Total Number 
of Sites  

Total - Automobile mechanical repair, 
maintenance, fueling, or cleaning 

30 47 77 

Total - Airplane mechanical repair, 
maintenance, fueling, or cleaning 

0 0 0 

Total - Boat mechanical repair, 
maintenance, fueling, or cleaning 

0 0 0 

Total - Equipment repair, maintenance, 
fueling, or cleaning 

1 9 10 

Total - Automobile and other vehicle 
body repair or painting 

11 8 19 

Total - Mobile automobile/other vehicle 
washing 

2 4 6 
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Commercial Site/Source Sites in J-Aliso 

Creek 
Watershed 

Sites in F-San 
Diego 
Watershed 

Total Number 
of Sites  

 
Total - Automobile (or other vehicle) 
parking lots and storage facilities 

 
3 

 
7 

 
10 

Total - Retail or wholesale fueling 3 12 15 
Total - Pest control services 0 1 1 
Total - Eating or drinking establishments  33 250 283 
Total - Mobile carpet, drape or furniture 
cleaning 

0 1 1 

Total - Cement mixing or cutting 1 1 2 
Total - Mobile high pressure or steam 
cleaning 

0 1 1 

Total - Masonry 3 4 7 
Total - Painting and coating 0 5 5 
Total - Botanical or zoological gardens 
and exhibits 

0 0 0 

Total - Landscaping (and hardscape 
installations) 

2 9 11 

Total - Nurseries and greenhouses 3 3 6 
Total - Golf courses, parks and other 
recreational areas/facilities 

1 0 1 

Total - Cemeteries 0 2 2 
Total - Pool and fountain cleaning 1 2 3 
Total - Marinas 0 0 0 
Total - Port-a-Potty servicing 0 0 0 
Total - Other sites determined to be 
significant contributors 

28 25 53 

Total - Sites tributary to 303(d) water 
body for pollutant generated on site 

0 0 0 

Total - Sites within/directly adjacent or 
discharging directly to ESA 

0 0 0 

Total - Site tributary to and within 500 
feet of ASBS 

0 0 0 

Total for all categories  122 391 513 
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During this reporting year, the total number of inventoried facilities increased.  As with prior 
reporting periods, there were several reasons for the changes in the number of facilities.  First, an 
inventory of businesses is compiled and updated on an continual basis.  Inventories were updated 
during this reporting period with the most current data available to staff.  The updated data 
indicated that several facilities are no longer in business, while other new businesses have 
started.  In addition to these changes captured through data collection and evaluation, Water 
Quality Inspectors continually monitor and document observations in the field which are then 
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used to update the inventory.  Furthermore, other site/source numbers have fluctuated due to 
continued inventory data validation and reclassification.     
 
The commercial inventory is updated on a continuing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal.  The most current inventory is included within 
Attachment B of this report.   
  
C-9.3.3    Prioritizations 
 
For the commercial facilities located within the San Diego Creek Watershed, the City prioritized 
the commercial sites as high, medium or low based on their respective threat to water quality.  
 
For the commercial facilities located within the Aliso Creek Watershed, the City maintains an 
inventory of high threat commercial sites.  
 
A summary of the facilities by watershed is provided below.  
 
Jurisdictional and Watershed Summary 
Commercial Facility 
Prioritizations 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low 
priority 
facilities 

Total 
Number of 
Facilities 

J-Aliso Creek Watershed 122 NA NA 122 
F-San Diego Creek Watershed 2 220 169 391 
Total Number of facilities 124 

 
220 
 

169 
 

513 
 

 
The number of facilities prioritized increased from the prior reporting period.  As with prior 
reporting periods, there were several reasons for the changes in the number of facilities.  First, an 
inventory of businesses is compiled and updated on an continual basis.  Inventories were updated 
during this reporting period with the most current data available to staff.  The updated data 
indicated that several facilities are no longer in business, while other new businesses have 
started.  In addition to these changes captured through data collection and evaluation, Water 
Quality Inspectors continually monitor and document observations in the field which are then 
used to update the inventory.  Furthermore, other site/source numbers have fluctuated due to 
continued inventory data validation and reclassification.     
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets 
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BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
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activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC24 and are included as an attachment to the City’s LIP. 
 
During this reporting period, newly developed fact sheet IC24, Disposal of Wastewater 
Generated by Mobile Businesses & Outdoor Activities, was incorporated into the City’s LIP. 
 
C-9.3.5    Inspections 
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.   All high 
priority commercial sites/activities are inspected once during the permit cycle.  Medium and low 
priority sites are inspected on an as needed basis.  The number of inspections completed is 
presented below. 
 
The updated commercial inspection inventory is included as Attachment B to this report.  
 
Jurisdictional Summary 
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Number of Sites /Sources 
Inspected 

Commercial 
Site/Source 

High Med Low 

Total 
Number 
Since 
Permit 
Adoption 

% Completed at Time 
of this Report for 
Current Permit Cycle 

Automobile 
mechanical repair, 
maintenance, fueling 
or cleaning 

25 9 29 63 82% 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 NA 

Boat mechanical 
repair, maintenance, 
fueling, or cleaning 

0 0 0 0 NA 

Equipment repair, 
maintenance, fueling, 
or cleaning 

1 4 5 10 100% 

Automobile and other 
vehicle body repair or 
painting 

5 8 3 16 84% 

Mobile automobile or 
other vehicle washing 

2 3 1 6 100% 
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Automobile (or other 
vehicle) parking lots 
and storage facilities 

2 4 0 6 60% 

Retail or wholesale 
fueling 

5 3 7 15 100% 

Pest control services 0 1 0 1 100% 
Eating or drinking 
establishments  

33 146 104 283 100% 

Mobile carpet, drape 
or furniture cleaning 

0 0 1 1 100% 

Cement mixing or 
cutting 

2 0 0 2 100% 

Mobile high pressure 
or steam cleaning 

0 1 0 1 100% 

Masonry 4 1 0 5 71% 
Painting and coating 0 2 2 2 40% 
Botanical or 
zoological gardens and 
exhibits 

0 0 0 0 NA 

Landscaping (and 
hardscape 
installations) 

1 4 4 9 82% 

Nurseries and 
greenhouses 

3 2 0 5 83% 

Golf courses, parks 
and other recreational 
areas/facilities 

1 0 0 1 100% 

Cemeteries 0 1 1 2 50% 
Pool and fountain 
cleaning 

1 2 0 3 100% 

Marinas 0 0 0 0 NA 
Port-a-Potty servicing 0 0 0 0 NA 
Other sites determined 
to be significant 
contributors 

25 11 11 47 89% 

Sites tributary to 
303(d) water body for 
pollutant generated on 
site 

0 0 0 0 NA 

Sites within/directly 
adjacent or 
discharging directly to 
ESA 

0 0 0 0 NA 
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Site tributary to and 
within 500 feet of 
ASBS 

0 0 0 0 NA 

others 0 0 0 0 NA 
Total for all 
Categories 

110 
 

200 
 

168 
 

478 
 

 

 
During this reporting period, some facilities were identified through the compilation and 
evaluation of the most current facility data available.  These facilities were added to the existing 
commercial facilities inventory for the water quality program.  These facilities will be scheduled 
for inspection during the next reporting period. 
 
The number of non-compliant facilities identified during inspection is presented below along 
with information on follow-up inspections and enforcement actions conducted.  
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
78 78 

 
All facilities that are identified to be out of compliance are re-inspected to verify the compliance 
was achieved.  In most instances, the responsible party was advised that minor non-structural 
changes would be needed in order to attain compliance.  In some instances, violators were issued 
Notices of Violations or other enforcement for violations of the Municipal Code. 
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

Total 5 109 0 
 

Orange County Stormwater Program C-9-11 November 15, 2006 
DAMP Appendix C-9   
 

During this reporting period 109 facilities were identified with partially implemented BMPs.  In 
most instances, deficiencies are identified and discussed with the facility staff to develop a 
resolution; however, in some instances, egregious violations are observed and a Notice of 
Violation or other enforcement is issued, as warranted.  In one instance, a Cease and Desist 
Order was issued to a facility.  Following the inspection, a review of the inspection and any 
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deficiencies is conducted and a re-inspection is scheduled to confirm compliance with the 
Municipal Code and that the deficiencies were corrected.  
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Annual Progress Report submittal.  The 
inspection related information includes, at a minimum, inspection dates, inspectors present and 
the results of the inspection.  The updated inspection database is included as part of the inventory 
spreadsheets in Attachment B to this report.  
 
C-9.3.7    Enforcement  
 
The City’s Authorized Inspectors undertake enforcement activities according to the City’s 
adopted Stormwater Quality Management Ordinance and the countywide accompanying 
Enforcement Consistency Guide.  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Authorized Inspectors ensure that violations of a similar nature 
are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Violation 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Total 1 78 0 1 0 
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
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Watershed Summary 
Watershed Number of Reports 

Made to the Board 
Total 0 

 
C-9.3.9    Training and Outreach 
 
Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  The training conducted during the reporting period is 
summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Training Modules and Training 
Dates 

Department Department 
Subcategory 

Number of Attendees

Program Management – July 28, 
2005 

Public Works Water Quality 2 

Field Implementation – August 30, 
2005 

Public Works Water Quality 2 

Field Implementation – June 6, 
2006 

Public Works Water Quality 1 

Others NA NA NA 
Total 5 

 
 
Training Conducted by City for City Personnel 
Department / 
Department Subcategory 

Training 
Module 

Training 
Dates 

Number of Attendees 

Public Works - Stormwater 
program 

NPDES 
Overview 

02/22/06 10 

Total 10 
 

 
As indicated above, the City conducted/participated in four training sessions during the current 
reporting year.  These training sessions reached a total of 12 municipal staff.   
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Other training opportunities that the City participated in include the following:  
 
Title of 
workshop or 
Training 

Date 
Attended 

Sponsoring 
Organizations 

Staff 
Participated 
by Providing a 
Presentation 

Name Department 

Utilities 
Coordination 
Jurisdiction 
BMP 
Implementation 

06/08/05 City of Lake 
Forest 

 Devin Slaven Public Works 

Utilities 
Coordination 
Jurisdiction 
BMP 
Implementation 

07/13/05 City of Lake 
Forest 

 Devin Slaven Public Works 

Utilities 
Coordination 
Jurisdiction 
BMP 
Implementation 

09/07/05 City of Lake 
Forest 

 Devin Slaven Public Works 

Utilities 
Coordination 
Jurisdiction 
BMP 
Implementation 

12/07/05 City of Lake 
Forest 

 Devin Slaven Public Works 

Utilities 
Coordination 
Jurisdiction 
BMP 
Implementation 

06/07/06 City of Lake 
Forest 

 Devin Slaven Public Works 

 
Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as  
mailings, holding workshops, development and distribution of brochures, posters, fact sheets, 
posting information on the City’s webpage (or linking to the County’s webpage) , etc.   A 
summary of the City’s outreach efforts is presented below. 
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Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

Posters, Brochures, Mailers, Door 
Hangers, Fact Sheets, Newsletter 
Articles,  

210,953 Hand delivered, mail, door 
hangers,  

Total number of outreach 
materials distributed during the 
current reporting year 

210,953  

 
The City of Lake Forest distributes numerous different water quality brochures and other 
educational materials, such as BMP fact sheets, BMP posters, educational mailers etc. to 
industrial and commercial facilities.  These education materials are periodically updated or 
modified and re-distributed during the inspection process.  In addition, the City continues its one-
on-one outreach program with commercial businesses through the inspection process.  During 
this reporting period, an increase was realized in the distribution of printed materials due to the 
development and expanded use of  mailers and education/outreach efforts through news letters.      
 
Website 
 
The City of Lake Forest continues to maintain a website at www.ci.lake-forest.ca.us.  The 
website includes information on the stormdrain system urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
recycling program, integrated pest management, 24-hour water pollution reporting, and 
emergency pollution/spill reporting.  Further, the City's website also includes educational news 
on water quality, electronic publications of the City's newsletter, The Leaflet, the City's 
Municipal Code, and a schedule of upcoming events.   
 
The City also maintains an electronic reporting and tracking system called GovPopulous.  The 
systems allows citizens/public to submit a request for service or a complaint 24 hours/day, and 
receive timely responses from the City.  The system also facilitates improved tracking and 
management of these requests for City staff.  
  
C-9.4  Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
Through the submittal of an Internal Implementation chart and Organization Chart (LIP Table A 
2-2 and Exhibit A-2, respectively), the City of Lake Forest identified which Department(s) were 
responsible for the implementation of this stormwater program element. 
 
During the reporting period, modifications were made to the Organization chart.  The modified 
chart is included as revised LIP pages in Attachment A to this report.  
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C-9.4.2    Inventory  
 
The City of Lake Forest has developed a watershed-based inventory and/or map of residential 
areas within its jurisdiction.  The residential areas that discharge directly to an ESA may be 
targeted for enhanced implementation of BMPs based on the activities of concern that are 
identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
 
The updated inventory is included in Attachment B to this report.  
 
A summary of the City of Lake Forest’s current residential inventory is provided in the table 
below.  
 

Watershed 

 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
 
During this reporting period, no changes were made to the BMP Fact Sheets.    
 
C-9.4.4    Enhanced Implementation 
 
As mentioned above, residential areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these residential areas to surrounding ESAs are 
outlined in the LIP.  The table below summarizes the activities that were accomplished during 
the current reporting year.  
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Total Residential 
Land Use Area  

(Sq. miles) 

Total Residential 
Land Use Area  

Adjacent or 
Discharging 

Directly to an ESA 
(Sq. miles) 

Tributary to 
303(d) Listed 
Watershed 

J-Aliso Creek 2.99 0  
F-San Diego Creek 3.24 0  

Total 6.23 0  
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Watershed Summary - Summary of BMPs Implemented in Residential Areas  
Watershed ESA Residential 

Activity of 
Concern 

Identified BMP Status of BMP 
Implementation 

Aliso Creek Aliso Creek Automobile 
washing 

Distribute educational 
brochures that explain 
that automotive 
detergents may contain 
phosphates.  You can 
help keep the ESA 
healthy by purchasing a 
phosphate-free, non-
toxic detergent. 

Reconnaissance 
monitoring was 
completed and one-
on-one education was 
provided and 
educational brochures 
were distributed to 
residents. 

Aliso Creek Aliso Creek Home and 
Garden Care 

Distribute educational 
brochures that remind 
and urge residents to 
limit fertilizer use to 
the lowest appropriate 
amount, and not to 
apply fertilizer before 
forecasted 
precipitations.   

Reconnaissance 
monitoring was 
completed and one-
on-one education was 
provided and 
educational brochures 
were distributed to 
residents. 

Aliso Creek Aliso Creek Pet Waste 1. City will post signs 
around perimeter of the 
park reminding pet 
owner to pick up after 
their pet.  2. City will 
install pet stations, and 
re-supply plastic bags, 
and empty trash 
receptacles.   

The City continues to 
maintain over 40 
doggie bag dispensers 
at 21 parks.  The pet 
stations are 
maintained daily to 
ensure adequate 
supply of bags and 
that trash receptacles 
are emptied. 

Aliso Creek Aliso Creek Garden Waste City will operate street 
sweepers through 
identified residential 
areas on a weekly 
basis, and as near as 
possible to rain events, 
to remove accumulated 
debris.  

Street sweeping is 
performed on a 
weekly basis. 

 
C-9.4.5    Water Pollution Complaints/Incidents 
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The residential program relies upon observations by Authorized Inspectors and municipal 
employees working in or assigned to residential areas and on information/complaints received 
from residents.   
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The City tracks water pollution complaints under the ID/IC program and  provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g. 
commercial business, resident, etc.) as a part of the ID/IC PEA report.   Based on the ID/IC PEA 
report, 35 pollution complaints/incidents were associated with residential areas during the current 
reporting year.  The following table provides a breakdown of the water pollution 
complaints/incidents received associated with residential activities. 
 
Watershed Summary 

Watershed 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home 
& 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

Total 4 1 0 25 0 2 3 

 
C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Violation 

# Administrative 
Compliance Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

Total 0 14 0 1 0 
 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, meet and walk through with HOA, development 
and distribution of brochures, posters, fact sheets, posting information on the City’s webpage 
(and linking to the County’s webpage) , etc.    
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A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary – Printed Materials 
 

Category Auto-
motive 
Repair and 
Maint. 

Auto-
motive 
Washing 

Auto-
motive 
Parking 

Home 
and 
Garden 
Care 

Disp.  
of Pet 
Waste 

Disposal 
of 
Green 
Wastes 

House-
hold 
Haz. 
Waste 

Water 
Conser-
vation 

Total 

Number of 
Mailings 

29,000 0 0 145,000 29,000 58,000 29,000 58,000 348,000 

Public 
Service 
Announce-
ments 
(PSAs) 

0 0 0 0 0 0 0 0 0 

Utility Bill 
Inserts 

34,000 0 0 0 0 0 0 0 34,000 

 
A more comprehensive summary of the outreach efforts made during the current reporting period 
was previously discussed in Section 5.6.2, Section C-6, and above. 
 
Website 
 
The City of Lake Forest continues to maintain a website at www.city-lakeforest.com.  The 
website includes information on the stormdrain system urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
recycling program, integrated pest management, 24-hour water pollution reporting, and 
emergency pollution/spill reporting.  Further, the City's website also includes educational news 
on water quality, electronic publications of the City's newsletter, The Leaflet, the City's 
Municipal Code, and a schedule of upcoming events.   
 
The City also maintains an electronic reporting and tracking system called GovPopulous.  The 
systems allows citizens/public to submit a request for service or a complaint 24 hours/day, and 
receive timely responses from the City.  The system also facilitates improved tracking and 
management of these requests for City staff.  
 
Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.    
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C-9.5 CIA/HOA Program (LIP Section A-9.4) 
 
C-9.5.1    Organization Chart 
 
The City of Lake Forest identified which Department(s) were responsible for the implementation 
of this stormwater program element through the submittal of an Internal Implementation chart 
and Organization Chart (LIP Table A 2-2 and Exhibit A-2, respectively).  
 
During the reporting period, some changes were made to the Organization chart.  The revised 
chart is included in Attachment A to this report.  
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of the 
Annual Progress Report submittal.  The updated inventory is included in Attachment B to this 
report. 
 
A summary of the City of Lake Forest’s current CIA/HOA inventory is provided in the table 
below.  
 

Watershed 

 
As indicated in the table above, no CIA/HOA areas were identified that discharge directly to 
ESAs.   
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
During this reporting period, no changes were made to the BMP Fact Sheets.    
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Total Residential 
Land Use Area  

(Sq. miles) 

Total Residential Land 
Use Area  

Adjacent or 
Discharging Directly to 

an ESA 
(Sq. miles) 

J-Aliso Creek 2.99 0 
F-San Diego Creek 3.24 0 

Total 6.23 0 
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C-9.5.4    Enhanced Implementation 
 
As mentioned above, no CIA/HOA areas were identified for enhanced implementation.  
However, the City continues to implement outreach efforts toward CIA/HOAs including one-on-
one educational discussions and voluntary property/facility inspections with property 
management/HOA members to identify areas of concern or provide recommendations for 
improved BMP implementation.    
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.     
 
C-9.5.6    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the CIA/HOA  
program.  The City encourages the implementation of a set of designated BMPs for CIA/HOAs.  
The BMPs are presented in a series of fact sheets specific to high threat  activities.  The City has 
developed outreach efforts to encourage the use of the designated BMPs.  This outreach has 
included efforts such as presentations to HOA boards, mailings, meet and walk through with 
HOA, development and distribution of brochures, posters, fact sheets, posting information on the 
City’s webpage (and linking to the County’s webpage), etc.  A summary of the of the outreach 
efforts made during the current reporting period was previously discussed in Section 5.6.2, 
Section C-6, and above. 
  
Website 
 
The City of Lake Forest continues to maintain a website at www.ci.lake-forest.ca.us.  The 
website includes information on the stormdrain system urban runoff, common pollutants, and 
best management practices.  In addition, the website includes contact information and links for 
the county-wide stormwater pollution prevention program, hazardous waste collection, used oil 
recycling program, integrated pest management, 24-hour water pollution reporting, and 
emergency pollution/spill reporting.  Further, the City's website also includes educational news 
on water quality, electronic publications of the City's newsletter, The Leaflet, the City's 
Municipal Code, and a schedule of upcoming events.   
 
The City also maintains an electronic reporting and tracking system called GovPopulous.  The 
systems allows citizens/public to submit a request for service or a complaint 24 hours/day, and 
receive timely responses from the City.  The system also facilitates improved tracking and 
management of these requests for City staff.  
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Training 
 
The successful implementation of the CIA/HOA program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the program.    
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the CIA/HOA components of the Existing 
Development Program.  The training conducted during the reporting period was previously 
discussed in Sections C-5.6.1 and C-8.7. 
 
C-9.6 Existing Development Program Modifications 
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As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable.  No program modifications appear to 
be warranted at this time. 
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 
C-10.0    Illegal Discharges/Illicit Connections (ID/IC) 
 
C-10.1    Introduction (LIP Section 10.1.1) 
 
Since illegal discharges and illicit connections can be a significant source of pollutants from the 
municipal stormdrain system, the City’s LIP includes a comprehensive program for detecting, 
responding to, investigating and eliminating these types of discharges/connections in an efficient 
and timely manner.   In order to ensure that the program is efficient and effective, the City has 
instituted regular documentation procedures for their water pollution complaint and spill 
response activities.   
 
C-10.2 Illegal Discharges  
 
C-10.2.1 Organization Chart 
 
Through the submittal of an Internal Implementation chart and Organization Chart (LIP Table 
A2-2 and Exhibit A-2, respectively), the City of Lake Forest identified which Department(s) 
were responsible for the implementation of this stormwater program element. 
 
During the reporting period, some changes were made to the Organization chart.  The revised 
chart is included in Attachment A to this report.  
  
C-10.2.2 Authorized Inspector Designations   
 
The City’s adopted Stormwater Quality Management Ordinance and other sections of the 
Municipal Code identify many of the duties of the Authorized Inspector as the responsibility of 
the Director of Public Works and those persons directed by them and under their instruction and 
supervision who are assigned to investigate compliance with, detect violations of, and take 
actions pursuant to the Ordinance. 
 
A list of the City of Lake Forest’s Authorized Inspectors and the relevant contact information is 
provided below:   
 
Jurisdictional Summary 
 
Name Title Department E-mail Address Phone 

Number 
Devin 
Slaven 

Water Quality 
Specialist 

Public Works dslaven@ci.lake-forest.ca.us
 

949-
461-
3436 
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Jerry 
Beaudoin 

Water Quality 
Inspector 

Public Works jerry.beaudoin@rdmd.ocgov.com
 

714-
447-
7117 
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Wayne 
Mackey 

Public Works 
Supervisor 

Public Works wmackey@ci.lake-forest.ca.us
 

949-
461-
3416 

Oscar 
Garcia 

Water Quality 
Inspector/Landscape 
Inspector 

Public Works ogarcia@ci.lake-forest.ca.us 949-
461-
3576 

 
In addition to the designated City Authorized Inspectors listed above, the City has also entered 
into a Water Quality Ordinance Implementation Agreement with the Orange County Flood 
Control District to assist with some of the Authorized Inspector and Spill Responder duties.  This 
contract allows the City to request assistance from the County’s Authorized Inspectors in order 
to respond to and follow up on hazardous or after-hours complaints and incidents.  
 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that proactively facilitate the detection of current and/or 
potential sources of illegal discharges and illicit connections including the following: 
 
Municipal Activities (Section A-5) – field inspectors and facility managers assist in the 
identification of illegal discharges and illicit connections during their daily activities.  
 
Public Education (Section A-6) – various inspectors assist with the distribution of public 
education materials that provide phone numbers and encourage the reporting of spills. 
 
New Development/Significant Re-Development Program (Section A-7) – assists with the 
identification of new development and/or significant re-development post construction controls 
that are either not functioning adequately or are not being maintained, resulting in an on going or 
threatened discharge to the stormdrain system. 
 
Construction Activities (Section A-8) - assists with the identification of illegal discharges from 
construction sites. 
 
Existing Development Programs (Section A-9) – assists with the identification of actual or 
threatened illegal discharges from industrial, commercial and residential areas. 
 
Water Quality Monitoring Program (Section A-11) – assists with the identification of problem 
areas through the collection of water quality data. 
 
A summary of the water pollution complaints that were forwarded internally by the city 
inspectors is included in the table below in Section C-10.2.4.    
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SECTION C-10, Illegal Discharges/Illicit Connections 
 
 
C-10.2.4 Water Pollution Complaint Hotline 
 
In order to have a successful ID/IC program, the City needs to obtain information about potential 
or existing complaints and spills as soon as possible so that the problem can be mitigated as 
quickly as possible.   
 
The city has established phone numbers to receive water pollution complaints and incident 
information.  These numbers are as follows: 
 
 
During Business Hours After Business Hours 
714-461-3480 
714-461-3436 

714-567-6363 

  
The City advertises these numbers on the City's website and in its educational brochures.  The 
City also maintains an electronic reporting and tracking system called GovPopulous.  The 
systems allows citizens/public to submit a request for service or a complaint 24-hours/day, and 
receive timely responses from the City.  The system also facilitates improved tracking and 
management of these requests for City staff.  
 
In addition to the established City phone numbers, the City also advertises the Countywide 
24- hour bilingual water pollution complaint hotline (714) 567-6363 and website complaint form 
(www.ocwatersheds.com) through the City’s website and distribution of public education 
materials.  The City coordinates transfers of information/complaints with the County when 
complaints are received. 
 
A summary of the sources of the water pollution complaints that the City received during the 
reporting period is provided below. 
 
Jurisdictional Summary  
Source of Water Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 
Reported 

Incidents Reported to Regional 
Board as Presenting a Threat to 
Human or Environmental Health 

City Staff (Municipal, 
Construction, etc.) 

34 0 

Other Agencies (County, 
Regional Boards) 

33 5 

Water Pollution Hotline 4 0 
Public (calls, e-mail) 49 0 
Businesses NA 0 
Other 0 0 
Total Number of Reports 120 
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The number of reported potential or existing complaints and discharges increased from the 
previous reporting period.  These results suggest that the continuing outreach and education 
efforts by City staff and the county-wide stormwater program efforts have been effective in 
making impressions.  As public awareness of water quality issues increased, complaints/requests 
increased as well.  Additionally, the increased public awareness of water quality issues and 
associated increase in complaints/requests improve the ability of staff to respond, identify, and 
abate unauthorized discharges prior to impacts to water quality.   
 
C-10.2.5 Spill Response Procedures 
 
The City’s Authorized Inspectors follow specific spill response procedures which assist them 
when responding to and investigating water pollution complaints.  The response procedures 
generally include record keeping, notifications and response requests, response activities, 
investigations, clean-up activities, reporting and education/enforcement.  To assist them in 
implementing the procedures, a series of forms and guidance materials were developed. 
 
During the reporting period, no changes were made to the forms.     
 
C-10.2.6    Water Pollution Incident Summary  
 
As a part of the City of Lake Forest’s ID/IC Program, the City’s Authorized Inspectors receive 
notifications and respond to a variety of water pollution complaints and incidents.  The tables 
below provide information regarding the water pollution incidents that have been reported and 
responded to within the City’s jurisdiction.   
 
Reporting Summary 
 
In order to avoid duplication of reporting figures, only one category was used per incident (i.e.: if 
a complaint was received by city staff but referred to the County of Orange for inspection and 
follow up, the incident was reported in the Referral category only).   
 
For the purposes of the reporting, the following definitions were used: 
 
Notification – An incident that is reported to the City that does not require any follow up such as 
an investigation or an enforcement letter.  This would include any incidents where the material 
did not enter the stormdrain system and was in the process of being cleaned up.  
 
Complaint - A minor incident that is reported to the City that requires an investigation as soon as 
possible.  This would include complaints where the discharge is alleged to have already occurred 
but is not posing an immediate threat to human health or the environment.  Examples of this may 
include: oil that has leaked from a vehicle parked on the street and soaked up into the asphalt or a 
past discharge from a residence or facility. 
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Response Request – An incident that is reported to the City that requires an immediate 
investigation/response due to the threatened release/impact to human health or the environment. 
 
Referral to another agency – The City referred the complaint to another agency such as an   
Orange County Flood Control District (OCFCD) Authorized Inspector for investigation and 
follow up. 
 
Jurisdictional Summary  
Type of Incident Number of Incidents Reported 
Notification 3 
Complaint 117 
Response Request 3 
Referral to OCFCD or other agency 0 
Total Number of Incidents 123 

 
 
The number of reported potential or existing incidents increased from the previous reporting 
period.  Again, these results suggest that the continuing outreach and education efforts by City 
staff and the county-wide stormwater program have been effective in making impressions.  As 
public awareness of water quality issues increased, complaints/requests increased as well.  
Additionally, the increased public awareness of water quality issues and associated increase in 
complaints/requests improve the ability of staff to respond, identify, and abate unauthorized 
discharges prior to impacts to water quality.    
 
Watershed Summary 

Number of Each Type of Incident Reported 
Watershed Notification Complaint Response 

Request 
Referral 

J-Aliso Creek 1 49 2 0 
F-San Diego Creek 2 68 1 0 
Total 3 117 3 0 
 
As with the previous reporting period, the majority of the reported incidents were received by 
City staff as a complaint which typically required the completion of an inspection/investigation 
as soon as possible, as well as follow-up inspections.  Overall, the number of reported potential 
or existing incidents increased from the previous reporting period.  Again, these results suggest 
that the continuing outreach and education efforts by City staff and the county-wide stormwater 
program efforts have been effective in making impressions.  As public awareness of water 
quality issues increased, complaints/requests increased as well.  Additionally, the increased 
public awareness of water quality issues and associated increase in complaints/requests improve 
the ability of staff to respond, identify, and abate unauthorized discharges prior to impacts to 
water quality.      
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Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the following general categories: 
 

General Categories Materials Involved in Water Pollution Complaints/Incidents 
Inorganic Paint Petroleum 

Products 
Sewage Misc. Unidentified 

Acids Scrapings Auto Fluids Gray 
Water 

Animal 
Waste/Remains 

Liquid 

Bases Residues Degreasers Odor Soap/Detergent Solid 
Chemicals Latex Gasoline  Chemicals Residue 

Metals Oil Based Diesel  Dirt/Silt/Mud Did Not 
Observe 

Process 
Wastewater 

Mixtures Hydraulic Fluid  Dye  

 Wastewater Crude Oil  Ethylene Glycol  
  Jet Fuel  Fire Suppression 

Runoff 
 

  Odor  Food Waste  
  Sheen  Grease  
  Other  Green Waste  
    Odor  
    Pool Water  
    Trash Debris  
    Groundwater  

 
 
During the reporting period, the breakdown of the types of materials that were involved in the 
water pollution complaints/incidents within the city’s jurisdiction were as follows:  
 
Jurisdictional Summary  
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Type of Materials Number of Complaints/Incidents  
Hydrocarbons 6 
Inorganic Compounds 0 
Metals 0 
Nutrients 3 
Organic Compounds 9 
Discharge Exceptions 0 
Pathogens and Coliforms 9 
Wastewater 19 
Pesticides 0 
Sediment 17 
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Trash and Debris 13 
Miscellaneous 47 
Total Number of Incidents 123 

 
 
The number of reported potential or existing non-permitted discharges increased from the 
previous reporting period.  The majority of the complaints/incidents were categorized as 
materials associated with "Miscellaneous" which included pet wastes, washing of restaurant floor 
mats, improper housekeeping of trash bins/enclosures, improper handling of food wastes, 
improper handling of fats, oils, and grease, washing of restaurant eating areas, and sewage spills.     
 
Again, the increased number of reported potential or existing incidents suggest that the 
continuing outreach and education efforts by City staff and the county-wide stormwater program 
efforts have been effective in making impressions.  The increased complaints/requests have 
proved valuable to City staff and act to facilitate a timely response, identification, and abatement 
of unauthorized discharges prior to any impacts to water quality.      
 
Watershed Summary  

Type of Material Involved Watershed 
Inorganic Paint Petroleum 

Product 
Sewage Misc. Unidentified

J-Aliso Creek 3 3 5 1 35 0 
F-San Diego Creek 4 5 0 2 48 0 
Total 7 8 5 3 83 0 
 
Based upon the above data, the majority of the complaints/incidents were associated with 
"Miscellaneous" in both watersheds.  This category includes animal waste, soap/detergent, 
chemicals, dirt/silt/mud, ethylene glycol, food waste, grease, green waste, pool water, trash & 
debris, etc.     
 
All water pollution complaints are investigated and, when necessary, reported to the Santa Ana 
or San Diego Regional Water Quality Control Board. The reports consist of a verbal notification 
followed by a written report. 
 
During the reporting period five incidents were reported to the Regional Board. 
 
C-10.2.7 Enforcement Summary  
 
The City of Lake Forest’s Authorized Inspectors undertake enforcement activities according to 
the City’s adopted Stormwater Quality Management Ordinance and the countywide 
accompanying Enforcement Consistency Guide (DAMP Section 4.0).  
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prepared for prosecution.  As provided for in the Enforcement Consistency Guide, when 
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selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature receive the appropriate similar type of enforcement remedy.  Nonetheless, more 
severe enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations or to 
meet a previously imposed compliance schedule. 
 
Jurisdictional Summary  
Type of Enforcement Total  

Educational Letter (EL) 0 

Administrative Enforcement 0 

Notice of Violation (NOV) 48 

Administrative Compliance Order (ACO) 0 

Cease and Desist Order(CDO) 2 

Criminal Enforcement 0 

Misdemeanor (Mis) 0 

Infraction (Inf) 0 

Issuance of Citation (IOC) 0 

Other: (Specify) 0 

 
The number of enforcement actions increased from the previous reporting period.  The majority 
of the enforcement actions resulted in the issuance of a Notice of Violation.  All violations were 
subsequently re-inspected by staff to confirm compliance was achieved.     
 
The increased number of enforcement actions is directly related to the increased number of 
reported potential or existing incidents which suggest that the continuing outreach and education 
efforts by City staff and the county-wide stormwater program efforts have been effective in 
making impressions.  The increased complaints/requests have proved valuable to City staff and 
act to facilitate a timely response, identification, and abatement of unauthorized discharges prior 
to any impacts to water quality.  In addition, increased enforcement activities against responsible 
parties also provides outreach and educational opportunities, as well as strong promotion of 
behavioral changes that will benefit the watersheds within the City’s jurisdiction.      
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Watershed Summary  

Administrative Remedies Criminal 
Remedies 

Watershed Educational 
Letters 

Notice of 
Violation 

 Administrative 
Compliance 
Orders 

Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction, 
Citation 

J-Aliso 
Creek 

0 23 0 1 0 

F-San 
Diego 
Creek 

0 25 0 2 0 

Total 0 48 0 3 0 
 
C-10.2.8 Case Summary  
 
Information regarding any civil or criminal cases submitted by the City of Lake Forest that are 
either pending, underway or that have been settled during the reporting period is provided below. 
If the responsible party is a repeat offender it is indicated below.   
 
Watershed Pollutant 

of 
Concern 

Nature of 
Violation 

Status of 
Judgment 
or 
Settlement 

Nature of 
Judgment 
or 
Settlement 

Business Repeat 
Offender or 
Egregious 
Act 

None NA NA NA NA � � 
 
C-10.3 Illicit Connections (LIP Section A-10.3) 
 
The City of Lake Forest developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the stormdrain system.  Illicit connections to the 
stormdrain system are prohibited.  
 
During the reporting period, no illicit connections to the City's stormdrain system were found.  
 
C-10.4 Source Investigations (LIP Section A-10.3.4) 
 
No illegal discharges/illicit connections (ID/IC) were identified during this reporting period that 
warrants a source investigation.  Therefore, the City of Lake Forest did not conduct any source 
investigation during this reporting period.  Weekly monitoring inspections continue to be 
conducted within the J01P08 tributary area.  To date, no significant sources of illegal discharges 
or illicit connections have been found.   
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C-10.5  Training and Outreach (LIP Section A-10.5 ) 
 
The education and training of the City of Lake Forest’s Authorized Inspectors is key in the 
successful implementation of the program especially since they are in the public eye when 
conducting extensive investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary ways that the City keeps its Authorized Inspectors informed and trained is by 
having them attend the Authorized Inspectors Committee.  During the reporting period the City’s 
Authorized Inspectors attended each of the four committee meetings that were held.    
 
The City also trained its inspectors by having them attend both Permittee sponsored training as 
well as other regional training and workshop opportunities.  The Permittee sponsored training are 
those training sessions that are conducted in order to present the various training modules that 
have been developed by the Permittees (see DAMP Appendix B). 
 
The workshops, training and/or other educational activities that have been attended by the City’s 
Authorized Inspectors are listed below.  
 
Permittee Sponsored Training - Jurisdictional Summary  
 
Training Conducted by County Attended by City Personnel 
Training Module and 
Training Dates 

Department Department 
Subcategory 

Number of Attendees 

Program 
Management – July 
26, 2005 

Public Works Water Quality 2 

Authorized 
inspector: Field 
Implementation – 
October 13, 2005 

Public Works Water Quality 1 

Authorized 
Inspector: Field 
Implementation – 
March 30, 2006 

Public Works Water Quality 4 

Investigative 
Guidance Manual 

Public Works Water Quality 3 
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Other Training Attended by City Personnel 
Department Department 

Subcategory 
Training Module Training 

Dates 
Number 
of 
Attendees 

Public Works Water Quality HAZWOPER refresher 10/20/05 2 
Public Works Water Quality HAZWOPER refresher 04/26/06 1 
Public Works, 
Development Srvs. 

Water 
Quality, Code 
Enforcement, 
Building 

NPDES Overview 02/22/06 10 

 
As indicated above, the City of Lake Forest conducted/participated in a total of seven training 
sessions during the current reporting year.  These training sessions reached a total of 13 
municipal staff.   
 
C-10.5.2 Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharges or illicit connection.  This outreach can occur while the inspector is on sight during an 
inspection or with a follow up letter after an inspection has been completed. 
 
The outreach materials also encourage the proper management and disposal of used oil, toxic 
materials and other household wastes.  The materials that specifically address these issues 
include:  
 

• The Ocean Begins at Your Front Door 
• Do You Know Where the Water In Your Stormdrain Goes - To the Ocean.... 
• Fat-Free Sewers - How to Prevent Fats, Oils, and Grease from Damaging Your Home and 

the Environment 
• Sewage Spill - Your Responsibility as a Private Property Owner 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities (English & Spanish) 
• Help Prevent Ocean Pollution: Proper Maintenance Practices for Your Business (English 

& Spanish) 
• Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Waste (English 

& Spanish) 
• Help Prevent Ocean Pollution: A Guide for Food Service Facilities (English & Spanish) 
• Help Prevent Ocean Pollution: Recycle at Your Local Used Oil Collection Center 

(English & Spanish) 
• Help Prevent Ocean Pollution: Household Tips  
• Guidelines for Pet Care Activities 
• Water Quality Guidelines for Mobile Detailing Operations 

Orange County Stormwater Program C-10-11 November 15, 2006 
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• Construction and Demolition Debris Facilities 
• Guidelines for Landscaping and Gardening 
• Pool Maintenance 
• Guidelines for Car Washing 
• Keeping Pest Control Products Out of Creeks, Rivers, and the Ocean 
• Automobile Repair and Maintenance 
• BMP Poster for Gas Stations 
• BMP Poster for Auto Repair Industry 
• BMP Poster for Food Service Facilities 
• Door Hanger - Water Pollution Found in Your Area 
• Door Hanger - Help Us Protect the Creeks, Lakes, and Ocean 

 
A summary of the City’s outreach efforts is presented below. 
 
Jurisdictional Summary -  
Outreach Material Description Number Distributed 
Brochures & Educational Materials 420 
Total Number Distributed  420 
 
Many of the water quality incidents that the City responded to are related to improper/lack of 
BMP implementation associated with home improvement projects.  In response to this issue, the 
City updated and distributed educational letters and BMP information to all 85 HOAs within the 
City’s jurisdiction.          
  
C-10.6 ID/IC Program Modifications 
 
As the last step in the program effectiveness assessment, the City of Lake Forest and the County 
of Orange, as Principal Permittee, evaluate the results of the assessment and determine if any 
program modifications are necessary in order to comply with Clean Water Act requirements to 
reduce the discharge of pollutants to the maximum extent practicable. 
 
While no modifications are proposed to the ID/IC Program section of the City's LIP, City staff 
has completed some changes to improve implementation of the ID/IC program.  These 
improvements include the following:  
 
Based on recommendations provided during the May 2005 water quality program evaluation 
conducted by the SDRWQCB, the City distributed updated copies of the Stormdrain System 
Map to other local agencies that may be involved with spill/incident response including the 
Orange County Fire Authority and the Orange County Sheriff’s Department.  Since this map was 
based on a city-wide field reconnaissance of the stormdrain facilities, it should represent a very 
accurate depiction of existing facilities and drainage pathways.  
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In addition, as previously discussed, City staff has worked with the City Attorney to prepare 
revisions to the Municipal Code which will incorporate administrative citation authority for 
inspection staff.  These modifications should improve enforcement of the Municipal Code as it 
relates to water quality requirements.  Staff will prepare recommendations for the City Council 
to consider adoption.  
 
It should also be noted that City staff has been a participating member of the Orange County 
District Attorney's Environmental Strike Force meetings generally held on a monthly basis.  
Staff has found that this venue has proven to be a valuable meeting to collect and disseminate 
information pertaining to environmental compliance issues within the City jurisdiction as well as 
collect information from other jurisdictions and agencies that can be used to improve the ID/IC 
program.  For example, staff has the opportunity to discuss investigations of reported illegal 
discharges where other agencies may have similar issues.  Subsequently, the County of Orange 
can provide for collection and compellation of related illegal discharge information within the 
County.  This information can then by shared/disseminated to recognize repeat violators and 
improve tracking and enforcement across municipal/jurisdictional boundaries.    
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction   
 
The countywide monitoring program is conducted on behalf of the Orange County 
Stormwater Permittees by the County (Principal Permittee).  Implementation of the 
countywide monitoring program is supported by funds shared proportionally by each of 
the Permittees.   
 
The countywide monitoring program consists of the following components: 
 

• Dry Weather Monitoring Program  
• Coastal Stormdrain Outfall Program 
• Ambient Coastal Receiving Waters Monitoring Program  
• Long-Term Mass Emissions Monitoring Program 
• Urban Stream Bioassessment Monitoring Program  
• Aliso Creek 13225 Directive Monitoring Program  

  
Of the six above listed programs, the City of Lake Forest receives and assesses data for 
the Aliso Creek 13225 Directive Monitoring Program and the Dry Weather Monitoring 
Program. 
 
C-11.1.1 Aliso Creek 13225 Directive Water Quality Monitoring Program 
Assessment 
 
In addition to the Dry Weather Monitoring conducted by the County, the City participates 
in the revised water quality monitoring program associated with the Aliso Creek 13225 
Directive.  The results of this additional monitoring are included in the Aliso Creek 
13225 Directive Watershed Action Plan submitted to the SDRWQCB. 
  
C-11.1.2 Dry Weather Monitoring Program Assessment – Improvements to the 
Program 
 
As previously discussed, the City of Lake Forest is a cost-sharing partner in the County’s 
Dry Weather Monitoring Program (DWMP) that has been conducted every dry season 
since 2003.  Following the completion of the 2004 DWMP activities, the Permittees 
recognized the need to address deficiencies in the program.  Through the efforts of the 
Water Quality Monitoring & Science Task Force, several changes were instituted for the 
2005 dry weather season.  Chief among the changes to the DWMP include development 
of a DWMP data spreadsheet that depicts a summary of historic and current monitoring 
data.  This spreadsheet is now being distributed via e-mail to the South Orange County 
Permittees each month.  Additional features on the DWMP data spreadsheet include:  
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These tolerance intervals are used to indicate to NPDES Program Managers when 
follow-up field investigation may be warranted in response monitoring data 
results.  Because laboratory analytical results may be unavailable for several days, 
immediate response to issues as indicated by the analytical results is not possible.  
However, if warranted, follow-up responses are conducted as soon as the data is 
available.   

 
• “Warning Levels” for readily available monitoring data such as electrical 

conductivity, water temperature, phenols, ammonia, nitrate, and total chlorine 
levels.  These warning levels combined with visual observations of unusual 
conditions are used to notify the municipalities of immediate problems found in 
the field and facilitate improved/rapid determination of potential 
sources/responsible parties for water quality violations. 

 
• California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for 

applicable constituents.   
 

• “LC50 for Toxicity Test Organism” levels for applicable constituents. 
 

• Simplified presentation of monitoring data sorted by storm drain outfall and date.  
 
Additional changes to the DWMP include: 
 

• Improved County procedures outlining when to notify the Permittees of 
exceedances at a storm drain outfall.  These notifications are based upon 
“Warning Levels” or visual observations at a storm drain outfall.  

  
• Training sessions held at Water Quality Science & Monitoring Task Force 

meetings to train NPDES Program Managers how to read the monitoring data 
and to provide a clearer understanding of the types of chemicals, liquids, and 
biological factors that may cause elevated readings for the tested constituents at 
storm drain outfalls in an effort to identify the causes of the elevated readings.  

  
Since each DWMP is conducted between May and October, only the results from July 
through October 2004 and May & June 2006 appear in this report. 
 
In response to comments from San Diego Regional Board staff, City staff has attempted 
to provide a summary of response efforts to Dry Weather Monitoring Program data 
collected in May & June 2006 where the data warranted an immediate response based 
upon readily available field tests (e.g. “Warning Level” data) or follow-up response based 
upon laboratory analytical results (e.g. “Tolerance Levels”).   
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C-11.1.3 Dry Weather Monitoring Program Assessment – Data Assessment 
 
Below are the DWMP water quality indicators that warranted immediate and regular 
follow-up responses from the City of Lake Forest during July – October 2005 and May – 
June 2006.   
 
Following presentation of the data, the City’s actions are noted.   
 
Storm Drain Outfall:    LFDIM@LFD 
Date:                            08/10/2006 
Constituents Tested that Exceeded Tolerance Interval: Ammonia, Dissolved Oxygen 
Level Tested:                5.4 mg/L, 1.09 mg/L 
Tolerance Interval:       1.16 mg/L, 6.11 mg/L 
Follow-Up Action: The City initiated a source investigation that indicated that the source 
was most likely a wholesale nursery located upstream of the sampling location.  Staff has 
worked collaboratively with the SARWQCB and UC Cooperative Extension to 
evaluate/confirm the source.  Through these efforts it was determined that the subject 
facility is covered under SARWQCB Order No. R8-2005-0006 and the facility has reportedly 
established and implemented a monitoring program; however, the monitoring results are not 
available for review.  The facility manger reported that the data has not been included or 
submitted in report per requirements.  Therefore, the facility was directed to prepare and submit 
the report expeditiously.  Staff will review and evaluate this data when available to determine any 
needed follow-up efforts. 
 
Storm Drain Outfall:     LFF19S02@PB 
Date:                             08/10/06 
Constituent Tested that Exceeded Tolerance Interval:    Nitrate, Dissolved Oxygen 
Level Tested:                30 mg/L, 2.66 mg/L         
Tolerance Level:           5.3 mg/L, 6.11 mg/L 
Follow-Up Action:  The City initiated a source investigation that indicated that the source 
was most likely a wholesale nursery located upstream of the sampling location.  Staff has 
worked collaboratively with the SARWQCB and UC Cooperative Extension to 
evaluate/confirm the source.  Through these efforts it was determined that the subject 
facility is covered under SARWQCB Order No. R8-2005-0006 and the facility has reportedly 
established and implemented a monitoring program; however, the monitoring results are not 
available for review.  The facility manger reported that the data has not been included or 
submitted in report per requirements.  Therefore, the facility was directed to prepare and submit 
the report expeditiously.  Staff will review and evaluate this data when available to determine any 
needed follow-up efforts. 
 
Storm Drain Outfall:    LFF19S02@PB 
Date:                            09/08/06 
Constituent Tested that Exceeded Tolerance Interval: Nitrate, Phosphates, yellowish-
color  
Level Tested:               36.8 mg/L, 4.35 mg/L         
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Follow-Up Action:  The City initiated a source investigation that indicated that the source 
was most likely a wholesale nursery located upstream of the sampling location.  Staff has 
worked collaboratively with the SARWQCB and UC Cooperative Extension to 
evaluate/confirm the source.  Through these efforts it was determined that the subject 
facility is covered under SARWQCB Order No. R8-2005-0006 and the facility has reportedly 
established and implemented a monitoring program; however, the monitoring results are not 
available for review.  The facility manger reported that the data has not been included or 
submitted in report per requirements.  Therefore, the facility was directed to prepare and submit 
the report expeditiously.  Staff will review and evaluate this data when available to determine any 
needed follow-up efforts. 
 
 C-11.2 Water Quality Monitoring Program Modifications 
  
As the last step in the program effectiveness assessment, the City of Lake Forest and the 
County of Orange, as Principal Permittee, evaluate the results of the assessment and 
determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable.  No program modifications appear to be warranted at this time. 
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Conclusion 
 

The City of Lake Forest concludes that it has an effective NPDES Stormwater Quality 
Program based upon the assessment completed through the preparation of the 
November 15, 2006, Program Effectiveness Assessment (PEA) and the findings therein.  
The findings of the program evaluation completed as part of the PEA process will be 
used to further improve the City’s Water Quality Program during the next reporting 
period.    
 
The City has expended over $1,068,662 toward the NPDES Program and water quality 
during this reporting period and has budgeted approximately $1,118,000 for 
implementation activities for the next reporting period.  The City’s efforts to increase the 
public’s awareness of water quality issues and to provide guidance in methods of 
reducing or elimination polluted runoff should continue to make a positive impact on the 
water quality in the creeks, lakes, beaches, and the Pacific Ocean. 
 
Questions or comments regarding this PEA or the City’s NPDES Stormwater Quality 
Program can be directed to Devin Slaven, Water Quality Specialist at  
(949) 461-3436. 
 
Sincerely,  
 
CITY OF LAKE FOREST NPDES STORMWATER QUALITY PROGRAM STAFF 
 
Administration 
 
Robert C. Dunek  City Manager 
Robert L. Woodings, P.E. Director of Public Works/City Engineer 
Gayle Ackerman, AICP Director of Development Services 
 
Staff 
 
Theodore G. Simon, P.E. Engineering Services Manager 
Devin E. Slaven, REA Water Quality Specialist/NPDES Program Manager 
Mike Reetz   Interim Public Works Superintendent 
David Khorram  Building Official 
Wayne Mackey  Public Works Supervisor 
Oscar Garcia   Water Quality/Landscape Maintenance Inspector 
Jerry Beaudoin  Water Quality Inspector 
Darrel Hill   Code Enforcement Officer 
Joseph Rico   Code Enforcement Officer 
Scott Jones   Senior Building Inspector 
Sam Davari    Building Inspector                                                   
Tom Legault   Public Works Inspector       
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Water Quality Industrial Inventory

Date of 
Inspection 

#1
Date of F/U 
Inspection WDID # Buiness Name Street # Street Name

Street 
Suffix Zip Phone

Contact Last 
Name

Contact 
First 

Name SIC Code SIC Code Watershed

12/8/2005  
03/21/2006 930S011155 Robertsons 25931 Towne Centre DR 92610 (909) 493-6500 Smith Loren 3273

Cement and Concrete 
Product Manufacturing

San Diego 
Creek

01/18/2006
Out of 
Business 930S015683

DHL/Airborne 
Express 25958 Commercentre DR 92630  (949) 770-4879 Schwerdtfege Chuck 4215

Metal and Mineral 
Wholesalers

San Diego 
Creek

12/08/2005 930S014516
Associated 
Ready Mix 25901 Towne Centre DR 92610 (949) 580-1844 Huff Ron 3273 Ready-Mixed Concrete

San Diego 
Creek

No 
Exposure 

Certification 803S016556
Irvine Ranch 
Water District 22312 Muirlands BLVD 92630 (949) 453-5300 Hyde Jim 4952 Sewerage systems

San Diego 
Creek

01/18/2006 830S006454

Con-Way 
Western 
Express  
CWX 20697 Prism PL 92630 (949) 581-9030 Heilman John 4213

Construction Material 
Wholesalers

San Diego 
Creek

01/18/2006 930S014348 Dynacast Inc. 25952 Commercentre DR 92630 (949) 707-1211 Johnson Matt 3364
Nonferrous Die-
Castings

San Diego 
Creek

03/29/2005
Out of 
Business 930S003274

Standard 
Concrete 
Products 20851 El Toro RD 92630 (949) 951-3732 Cox Jamey 3273 Ready-Mixed Concrete Aliso Creek

03/29/2005 930S005374
El Toro 
Materials 20851 El Toro RD 92630 (949) 458-7993 Basich R.N. 1442

Construction Sand and 
Gravel Aliso Creek

03/08/2006 830S017498 Oakley Inc. 1 Icon 92610 (949) 951-0991 Krueger Al 2396
Automotive Trimmings, 
Apparel Findings Aliso Creek

03/29/2005
Out of 
Business 930S001336

Vulcan 
Materials 20851 El Toro RD 92630 (949) 454-1771 Smith Paul 2951/2952

Asphalt paving 
mixtures & 
blocks/asphalt felts & 
coatings Aliso Creek

07/07/2005 930S016059

Farino 
Construction 
Services 23282 Olive AVE 92630 (949) 768-8000 Farino Richard 3271

Clay Product and 
Refractory 
Manufacturing Aliso Creek
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Water Quality Inventories Commercial 2005-2006

Inspection 
Date Business Name ST NO STREET SUITE CITY

CONTACT 
NAME TITLE PHONE FAX WEBSITE 

BUSINESS 
DESCRIPTION SIC Description Region Priority

04/20/2005
Irvine Ranch Water 
District  Baker Plant 21082 Wisteria 

Lake Forest, CA 
92630

Dave 
Asman 453-5806

www.irwd.co
m water plant water supply Santa Ana Medium

04/19/2004 Insulectro 20362 Windrow Drive
Lake Forest, CA 
92630

Dave 
Klebba Manager 587-3200 454-0066

Wholesale - 
electronic parts 
& equipment Durable goods Santa Ana Medium

05/05/2004 Bob's Auto Body Shop 24953 Whisler Drive
Lake Forest, CA 

92630 830-5378 Auto Body repair
General Auto 
Repair shop San Diego High

05/13/2004
Bargain City Van & Truck 
Rentals 24961 Whisler Drive

Lake Forest, CA 
92630

Robert 
Flickinger Owner 455-4404 455-4406 Vehicle rental

Industrial trucks 
rental & leasing Santa Ana Medium

05/05/2004 Dylern Inc 26814 Vista Terrrace
Lake Forest, CA 
92630

Bob 
Robertson 770-8912 770-7024

Wholesale 
medical 
equipment

Wholesale-
medical, dental, 
hospital equipment 
& supplies Santa Ana Low

05/04/2004 Foothill Auto Service 26911 Vista Terrrace
Lake Forest, CA 
92630 Glen Larsen Owner 770-5956 770-6956 Auto repair

General 
automotive repair 
shops Santa Ana Medium

05/04/2004
Quigley's Auto Body & 
Paint 26921 Vista Terrrace

Lake Forest, CA 
92630

Glenn 
Quigley 768-5915 855-7587 Auto repair

Top & Body repair 
& paint shops Santa Ana Medium

05/05/2004 Frito-Lay Inc 26962 Vista Terrrace
Lake Forest, CA 
92630

Tyrone 
Furuta Manager 586-4644 586-5344

Wholesale 
groceries & 
related products

Groceries, general 
line Santa Ana Medium

out of 
business

Black Mountain Gold 
Coffee 26804 Vista Terrace

Lake Forest, CA 
92630 Scott Plail CEO

800 487-
8445 305-0701

www.blackmo
untaingold.co
m

Wholesale 
coffee

Wholesale 
groceries & related 
products Santa Ana Low

04/05/2006
Clark's House of 
Suspension 26901 Vista Terrace

Lake Forest, CA 
92630 768-6261 Auto repair

General 
automotive repair 
shops Santa Ana Medium

05/04/2004
Clarks House of 
suspension 26901 Vista Terrace

General 
automotive repair 
shops Santa Ana Medium

5/4/2004  
1/19/06  

09/27/2006 McDonald's Restaurants 24511 Trabuco Road
Lake Forest, CA 
92630 William Cho 206-9085 Restaurant

Limited Service 
Restaurants Santa Ana Low

05/04/2004 Starbucks Coffee 24531 Trabuco Road #A
Lake Forest, CA 
92630 Jim Brown Manager 837-8841 Coffee bar

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

05/04/2004 Haute Links 24531 Trabuco Road #E
Lake Forest, CA 
92630

Gary & 
Sianne 
Fitzmorris Owners 472-8088 472-8119 Restaurant

Full service 
restaurants Santa Ana Low

05/04/2004 Cicero's Pizzeria 24531 Trabuco Road #F
Lake Forest, CA 
92630

Gary 
Zamazamia
n Owner 855-3114 Restaurant

Limited Service 
Restaurants Santa Ana Low

7/21/2005  
06/29/2005 Hikari Sushi 24531 Trabuco Road #J

Lake Forest, CA 
92630 Frank Lee 859-2336 Restaurant

Limited Service 
Restaurants Santa Ana Low

06/07/2005 Quizno's Subs 24531 Trabuco Road #G
Lake Forest, CA 
92630 Reza Tabdili Owner 461-9500 Restaurant

Limited Service 
Restaurants Santa Ana Medium

05/04/2004 Kentucky Fried Chicken 24541 Trabuco Road
Lake Forest, CA 
92630

Maria 
Sandozal 768-7332 Restaurant

Limited Service 
Restaurants Santa Ana Low
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Inspection 
Date Business Name ST NO STREET SUITE CITY

CONTACT 
NAME TITLE PHONE FAX WEBSITE 

BUSINESS 
DESCRIPTION SIC Description Region Priority

05/04/2004 USA Express Goodyear 24561 Trabuco Road
Lake Forest, CA 
92630

Roger 
Mattar Manager 454-8001 454-8173

Retail tires; auto 
servicing

Tire retreading and 
repair shops Santa Ana Medium

05/04/2004
Chevron Bake Hand Car 
Wash 24571 Trabuco Road

Lake Forest, CA 
92630 Ron Jones Manager 380-9292 454-0715

Gas station & 
car wash

Gasoline Service 
station Santa Ana Medium

05/04/2004 Ascension Cemetery 24754 Trabuco Road
Lake Forest, CA 
92630

John D. 
Callaghan, 
Jr. 837-1331 Cemetary

Cemetary 
management Santa Ana Low

06/05/2003
Serrano Creek Ranch 
Equestrian Center 25201 Trabuco Road

Lake Forest, CA 
92630 Matt Rayl 768-5891

Horses and equine 
services Santa Ana Medium

02/09/2004 Ameci Pizza & Pasta 25431 Trabuco Road #B6
Lake Forest, CA 
92630

Samia 
Ahmad 830-6401 Restaurant

Limited Service 
Restaurants Santa Ana Low

01/28/2004 Sweetland Donuts 25432 Trabuco Road #103
Lake Forest, CA 
92630

Savy Srey 
Suos 855-6975

Eating 
establishment

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

01/28/2004 Best Yogurt 25432 Trabuco Road #102
Lake Forest, CA 
92630 770-1540 Ice cream

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

01/27/2004 Togo's Eatery 25432 Trabuco Road #105
Lake Forest, CA 
92630

Greg 
Woepse 583-1030 583-9008 Restaurant

Limited Service 
Restaurants Santa Ana Low

01/27/2004 Lake Forest Photo Lab 25432 Trabuco Road #104
Lake Forest, CA 
92630

Wonbae 
Kim Owner

Photfinishing 
laboratories Santa Ana Low

02/04/2004
Royal Pastries & 
Doughnuts 25435 Trabuco Road #9

Lake Forest, CA 
92630

Vang Seav 
Lim Owners 768-1076 Bakery Retail Bakeries Santa Ana Low

El Toro Memorial Park 25751 Trabuco Road
Lake Forest, CA 
92630

Sam 
Randall 951-8244 Cemetary

Cemetary 
management Santa Ana Medium

05/04/2004 In N Out Burger 26482
Towne Centre 
Drive

Foothill Ranch, 
CA 92610 Restaurant

Limited Service 
Restaurants Santa Ana Low

05/04/2004 Goodyear Tire Center 26492
Towne Centre 
Drive

Foothill Ranch, 
CA 92610

Matthew 
Bush

Service 
Manager 587-0500

Retail tires; auto 
servicing

Tire retreading and 
repair shops Santa Ana Low

5/4/2004 
05/03/2005 Chuck E Cheese's 26562

Towne Centre 
Drive

Foothill Ranch, 
CA 92610

Oscar 
Ramirez Manager 586-9975 586-9993

www.chuckec
heese.com Restaurant

Limited Service 
Restaurants Santa Ana Low

05/04/2004 Souplantation 26572
Towne Centre 
Drive

Foothill Ranch, 
CA 92610

Dave 
Maples Manager 472-1044 472-1024 Restaurant

Limited Service 
Restaurants Santa Ana Low

05/04/2004 Islands Restaurants 26582
Towne Centre 
Drive

Foothill Ranch, 
CA 92610 John Ladd 588-0086 Restaurant

Full service 
restaurants Santa Ana Low

08/23/2004
Miguel's California 
Mexican Cocina 26592

Towne Centre 
Drive

Foothill Ranch, 
CA 92610

Javier S. 
Vasquez 597-1079 597-1012

www.miguels
restaurant.co
m Restaurant

Limited Service 
Restaurants Santa Ana Medium

02/11/2005 House of Grind 26612
Towne Centre 
Drive #B

Foothill Ranch, 
CA 92610

Hye Sung 
Yun Owner 837-6637 Coffee bar

Snacks and non 
alcoholic beverage 
bars Santa Ana low
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Inspection 
Date Business Name ST NO STREET SUITE CITY

CONTACT 
NAME TITLE PHONE FAX WEBSITE 

BUSINESS 
DESCRIPTION SIC Description Region Priority

12/07/2004 Dairy Queen 26612
Towne Centre 
Drive #C

Foothill Ranch, 
CA 92610 830-5010 Ice cream

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

11/29/2004 Juice It Up! 26612
Towne Centre 
Drive #D

Foothill Ranch, 
CA 92610

Dhaval 
"Dave" 
Shah 461-0611 461-0356

www.juiceitup
.com Juice bar

Limited Service 
Restaurants Santa Ana Low

11/29/2004
Twin Dragon Chinese 
Restaurant 26612

Towne Centre 
Drive #E

Foothill Ranch, 
CA 92610 Richard Fu Owner 837-2088 837-1678 Restaurant

Limited Service 
Restaurants Santa Ana Medium

03/28/2005
New York Upper Crust 
Pizza 26612

Towne Centre 
Drive #F

Foothill Ranch, 
CA 92610 951-7400 Restaurant

Limited Service 
Restaurants Santa Ana Medium

05/03/2005 Rubio's Baja Grill 26612
Towne Centre 
Drive #G

Foothill Ranch, 
CA 92610

George 
Martinez 830-0331 830-0338 Restaurant

Limited Service 
Restaurants Santa Ana Medium

11/30/2004 Philly's Best, Inc. 26612
Towne Centre 
Drive #H

Foothill Ranch, 
CA 92610 699-2544 Restaurant

Limited Service 
Restaurants Santa Ana Medium

12/07/2004 Daphne's Greek Café 26612
Towne Centre 
Drive #I

Foothill Ranch, 
CA 92610

Raphael 
Ponce Manager 206-0049 Restaurant

Limited Service 
Restaurants Santa Ana Medium

11/30/2004 Togo's Eatery 26612
Towne Centre 
Drive #J

Foothill Ranch, 
CA 92610 589-5300 Restaurant

Limited Service 
Restaurants Santa Ana Medium

12/21/2004 Natraj's Tandoori 26612
Towne Centre 
Drive #K

Foothill Ranch, 
CA 92610 Vijay Khosla Owner 830-2015 830-2108 Restaurant

Limited Service 
Restaurants Santa Ana Medium

12/13/2004
Peppino's Italian Family 
Restaurants 26612

Towne Centre 
Drive #L

Foothill Ranch, 
CA 92610

Lina 
Madison 951-1210 951-1251 Restaurant

Limited Service 
Restaurants Santa Ana Medium

03/08/2005 Bon Bon Candy 26612
Towne Centre 
Drive #A

Foothill Ranch, 
CA 92610 Sharye Im Manager 588-1767 588-1767 Retail candy

Retail 
confectionery & 
nut stores Santa Ana Low

7/22/2004  
04/19/06 Mega Burgers 24310 Swartz Drive

Lake Forest, CA 
92630

Minos 
Xilikakis Owner 588-8289 768-5323 Restaurant

Limited Service 
Restaurants San Diego High

10/1/2003  
04/25/06 Cycle City 24320 Swartz Drive

Lake Forest, CA 
92630

Harold & 
Susan 
Bohrer Owners 770-6544 770-0265

Retail 
motorcycle 
accessories

Retail Motorcycle 
dealers San Diego High

10/28/2004 The Library 24356 Swartz Drive #H
Lake Forest, CA 
92630 David Bailey President 951-7665 Nightclub

Eating & drinking 
places San Diego High

04/05/2006 vacant 24396 Swartz Drive
Lake Forest, CA 
92630 San Diego

04/19/2004 Hydro-Scape Products Inc 22542 Shannon Circle
Lake Forest, CA 
92630 951-8827 560-1600 equipment

Farm & garden 
machinery Santa Ana Low

04/19/2004
Hi-Tech Collision & Glass 
Centers 22582 Shannon Circle

Lake Forest, CA 
92630

Mike 
Armstrong 583-1555 583-1209 Auto body

Top & Body repair 
& paint shops Santa Ana Medium

04/05/2006 Beacon Bay Auto Washes 23581
Rockfield 
Boulevard

Lake Forest, CA 
92630

Aldo 
Chumpitaz 770-9376 721-8634 Car Washes Santa Ana Medium

04/26/2004
California Wine Merchant 
& Deli 23591

Rockfield 
Boulevard #H

Lake Forest, CA 
92630 Nancy Song Owner 830-6250 830-3207 Restaurant

Liquor stores, 
Limited Service 
Restaurants Santa Ana Low
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38348 Kim's Kitchen 23591
Rockfield 
Boulevard #G

Limited Service 
Restaurants Santa Ana Medium

04/26/2004
International House of 
Pancakes 23592

Rockfield 
Boulevard #A

Lake Forest, CA 
92630

Ramin 
Zahedi 951-8581 Restaurant

Full service 
restaurants Santa Ana Low

04/26/2004 The Pearl Nightclub 23600
Rockfield 
Boulevard #3F-I

Lake Forest, CA 
92630 768-7500 Nightclub

Eating & drinking 
places Santa Ana Medium

4/26/2004 
07/22/2004 Wahoo's Fish Taco 23600

Rockfield 
Boulevard #2

Lake Forest, CA 
92630

Jaime 
Ozuna 830-7386 Restaurant

Limited Service 
Restaurants Santa Ana Medium

7/21/2005  
06/21/2005 Inka Grill 23600

Rockfield 
Boulevard #2K

Lake Forest, CA 
92630

George 
Skandalos 587-9008 Restaurant

Limited Service 
Restaurants Santa Ana Medium

04/26/2004 Thanh Binh II 23600
Rockfield 
Boulevard #2H

Lake Forest, CA 
92630 Lana Chung 457-1460 Restaurant

Limited Service 
Restaurants Santa Ana Medium

08/31/2005 Uoko Japanese Cuisine 23600
Rockfield 
Boulevard #2I

Lake Forest, CA 
92630 837-7231 Restaurant

Limited Service 
Restaurants Santa Ana Medium

02/23/2005
Diho Chinese & Thai 
Food To Go 23600

Rockfield 
Boulevard #2L

Lake Forest, CA 
92630

Linda Sae-
Wong Owner 859-4192 859-5707 Restaurant

Limited Service 
Restaurants Santa Ana Medium

04/26/2004
Peppino's Italian Family 
Restaurants 23600

Rockfield 
Boulevard #2-R

Lake Forest, CA 
92630

Joseph 
Moscatiello 951-2611 Restaurant

Limited Service 
Restaurants Santa Ana Medium

04/26/2004 Texas B B Q 23600
Rockfield 
Boulevard #3B

Lake Forest, CA 
92630 Jon Carter 830-8700 Restaurant

Limited Service 
Restaurants Santa Ana Medium

04/26/2004 Joe's Place 23600
Rockfield 
Boulevard #2Q

Limited Service 
Restaurants Santa Ana Low

04/26/2004 Red Sea Hookah Lounge 23600
Rockfield 
Boulevard #2J

Lake Forest, CA 
92630

Napoly 
Salloum & 
Jeffrey 
Densley 951-9600

Drinking places 
(alcoholic 
beverages) Santa Ana Medium

04/26/2004 Gypsy Cocktail Lounge 23600
Rockfield 
Boulevard #3A

Lake Forest, CA 
92630 206-9990

Drinking places 
(alcoholic 
beverages) Santa Ana Medium

04/26/2004
Rockfield Chevron 
Service Center 23631

Rockfield 
Boulevard

Lake Forest, CA 
92630

George 
Godfrey 581-1420

(925) 581-
8231

Gasoline Service 
Station Santa Ana Low

04/20/2005 The Hat 23641
Rockfield 
Boulevard

Lake Forest, CA 
92630

James 
Thomas 586-9200

626-577-
8972 Restaurant

Full service 
restaurants Santa Ana Low

04/26/2004 Captain Cream 23642
Rockfield 
Boulevard

Lake Forest, CA 
92630 951-5052 Nightclub

Eating & drinking 
places Santa Ana Low

05/02/2006
Wheel & Tire 
Connection/Action Auto 23646

Rockfield 
Boulevard

Lake Forest, CA 
92630

Dom 
Devera

Sales 
Manager 540-1406

Retail auto 
accessories

Retail auto and 
home supply 
stores Santa Ana Low

04/08/2004 Taco Bell #3196 23651
Rockfield 
Boulevard

Lake Forest, CA 
92630

Patrick 
Brown 586-2974 Restaurant

Limited Service 
Restaurants Santa Ana Low
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04/26/2004 Rockfield Shell 23652
Rockfield 
Boulevard

Lake Forest, CA 
92630

Mohammad 
Zarkesh 581-5770 Gas station

Gasoline Service 
Station Santa Ana Medium

04/26/2004 Frank's Irvine Subaru 23663
Rockfield 
Boulevard

Lake Forest, CA 
92630

Desiree 
Farey 837-3500 837-3820

New and used 
vehicle sales

General 
automotive repair 
shops Santa Ana Medium

05/02/2006
Formosa Chinese 
Restaurant 23702

Rockfield 
Boulevard

Lake Forest, CA 
92630 458-7125 Restaurant

Limited Service 
Restaurants Santa Ana Medium

04/26/2004 McDonald's Restaurants 23742
Rockfield 
Boulevard

Lake Forest, CA 
92630 Juan Flores 581-9261 Restaurant

Limited Service 
Restaurants Santa Ana Low

07/01/2004 Petco 24332
Rockfield 
Boulevard

Lake Forest, CA 
92630 Kent Elmore 859-6590 859-5991

Retail pet 
supplies

Retail pets and pet 
supply stores San Diego High

7/24/2003  
04/18/2006 Royal Donuts & Bagels 24356

Rockfield 
Boulevard

Lake Forest, CA 
92630 Davith Khor 581-3970

Eating 
establishment

Snacks and non 
alcoholic beverage 
bars San Diego High

04/26/2004 Sav-On Drugs Inc 24372
Rockfield 
Boulevard

Lake Forest, CA 
92630 Tom Friend

Market 
Manager 830-5600 Retail pharmacy

Retail drugs, drug 
proprietaries, & 
druggists' sundries San Diego High R

06/11/2003
Firestone Tire & Service 
Centers 24421

Rockfield 
Boulevard

Lake Forest, CA 
92630

Chris 
Samaniego

Store 
manager 581-2660 581-2589 Retail tires

General 
automotive repair 
shops San Diego High

04/19/2004
Lake Forest United 
Gasoline 22942

Ridge Route 
Drive

Lake Forest, CA 
92630

Moe 
Ghassemi Owner 581-8960 581-3517 Gas station

Gasoline Service 
Station Santa Ana Low

10/18/2004 Domino's Pizza 23082
Ridge Route 
Drive #B

Lake Forest, CA 
92630 770-2112 Restaurant

Limited Service 
Restaurants Santa Ana Medium

04/19/2004 Autobody USA 23892 Remme Ridge
Lake Forest, CA 
92630

Robert 
Senger Manager 472-1046 472-2236

www.autobod
yusa.net Auto repair

Top & Body repair 
& paint shops Santa Ana Medium

07/23/2003 Power Cleaners 20562 Regency Lane #F
Lake Forest, CA 
92630 Peter Doaifi Owner 472-0393 472-6318

www.powerpr
ocleaners.co
m Drycleaners

Drycleaning plants, 
except rug Santa Ana Low

07/23/2003 New Shanghai Restaurant 20562 Regency Lane #K
Lake Forest, CA 
92630 830-1122 Restaurant

Limited Service 
Restaurants Santa Ana Low

06/03/2004
Crown One Hour 
Cleaners 24601 Raymond Way #15

Lake Forest, CA 
92630

Nori 
Daneshfar

Business 
owner 855-3148 Drycleaners

Drycleaning plants, 
except rug San Diego High R

06/23/2004 Honeybaked Ham Co 24601 Raymond Way #2
Lake Forest, CA 
92630

Juan 
Chavez

Store 
manager 837-3822 837-3822 Food Grocery Store San Diego High

01/27/2005 Al Madani Market 24601 Raymond Way #13
Lake Forest, CA 
92630

Imran 
Hossain

Business 
owner 707-5463 707-1187

Food market & 
food

Limited Service 
Restaurants San Diego High

04/26/2004 Manila Foodmart 24601 Raymond Way #11
Lake Forest, CA 
92630

Placita 
Vergara 916-9038 461-9771 Restaurant

Limited Service 
Restaurants San Diego High

07/31/2003 Tacos Ensenada 24601 Raymond Way #1
Lake Forest, CA 
92630

Robert 
Maldonado

Business 
owner 583-7711 859-2147 Restaurant

Limited Service 
Restaurants San Diego High

6/23/2004 
08/31/2005 Abel's Bakery 24601 Raymond Way #7

Lake Forest, CA 
92630

Gerry 
Valdivia

Vice 
President 699-0930 699-0980 Retail bakery Retail Bakery San Diego High
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12/18/2003 Hierro's Market 24602 Raymond Way #S
Lake Forest, CA 
92630 Jose Hierro Owner 588-0241 422-0813 Food market Grocery store San Diego High

05/04/2005 Sea Siam 24602 Raymond Way
#D & 

E
Lake Forest, CA 
92630 Restaurant

Limited Service 
Restaurants San Diego High

08/23/2004 Hierro's Taqueria 24602 Raymond Way
#G & 

H
Lake Forest, CA 

92630
Javier 

Gonzalez Owner 581-1292 Restaurant
Limited Service 

Restaurants San Diego High

07/11/2003 Rancho Parkway Shell 26721
Rancho 
Parkway

Lake Forest, CA 
92630 455-0133 Gas station

Gasoline Service 
Station Santa Ana Low

07/15/2003 Los Primos Mexican Food 26721
Rancho 
Parkway

Lake Forest, CA 
92630

Anselmo V. 
Santiago Owner 581-6031 581-6253 Restaurant

Limited Service 
Restaurants Santa Ana Low

07/09/2003 E Z Lube, Inc. 26731
Rancho 
Parkway

Lake Forest, CA 
92630 Jimmy Koch

Store 
Manager 465-9912 465-9916 Auto service

Lubricating 
services, 
Automotive Santa Ana Low

7/9/2003  
08/10/2005  
06/28/2005 Pat & Oscar's 26771

Rancho 
Parkway

Lake Forest, CA 
92630

Pourya 
Rahbar 707-3900 707-4950 Restaurant

Limited Service 
Restaurants Santa Ana Low

4/19/2004  
9/27/2006 Outback Steak House 26652 Portola Parkway

Foothill Ranch, 
CA 92610

Paul 
Steinberg Manager 455-4158 455-4159

www.outback
.com Restaurant

Full service 
restaurants Santa Ana Low

03/03/2005 Taco Bell 26656 Portola Parkway
Foothill Ranch, 
CA 92610

John 
Bunning 455-9406

Limited Service 
Restaurants Santa Ana Medium

09/04/2003 Inka Mama's 26676 Portola Parkway #B
Foothill Ranch, 
CA 92610

Angela 
Kishijara Owners 951-6262 859-3253 Restaurant

Limited Service 
Restaurants Santa Ana High

04/19/2004 McDonald's Restaurants 26692 Portola Parkway
Foothill Ranch, 
CA 92610 Paul Carrillo 460-0203 Restaurant

Limited Service 
Restaurants Santa Ana Low

4/19/2004  
05/16/06 Charo Chicken 26696 Portola Parkway

Foothill Ranch, 
CA 92610 837-7800 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/19/2004 Pick Up Stix 26696 Portola Parkway
Foothill Ranch, 
CA 92610

Charlie 
Zhang 452-0282 452-0385 Restaurant

Limited Service 
Restaurants Santa Ana Low

9/1/2005 
8/31/05 Del Taco #906 26702 Portola Parkway

Foothill Ranch, 
CA 92610

Sharon 
Ziccardi 588-0716 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/19/2004 Denny's Restaurant 26712 Portola Parkway
Foothill Ranch, 
CA 92610 Frank Frate Manager 586-3310 586-0375 Restaurant

Full service 
restaurants Santa Ana Low

04/19/2004 USA Mini-Mart 26731 Portola Parkway
Foothill Ranch, 
CA 92610 Dave Moore 597-0470 Gas station Gasoline station Santa Ana Low

04/19/2004 Limelight Java 26741 Portola Parkway #1A
Foothill Ranch, 
CA 92610

Jung Suk 
Park 454-9574 Coffee shop

Snacks and non 
alcoholic beverage 
bars Santa Ana Medium

04/19/2004 The Clothes Doctor 26741 Portola Parkway #1F
Foothill Ranch, 
CA 92610

Sergio 
Nunez Manager 588-9821 tailor

Clothing 
alterations and 
repair Santa Ana Medium

04/19/2004 Ralphs Grocery Company 26751 Portola Parkway
Foothill Ranch, 
CA 92610 Mike Butler Manager 457-9349 Grocery store Grocery Stores Santa Ana Low

C:\Documents and Settings\dslaven\Desktop\FINALS\05_06 Water Quality inventory.Master UPDATED 11.07.06 6

0036328



Water Quality Inventories Commercial 2005-2006

Inspection 
Date Business Name ST NO STREET SUITE CITY

CONTACT 
NAME TITLE PHONE FAX WEBSITE 

BUSINESS 
DESCRIPTION SIC Description Region Priority

04/19/2004 KD's Donuts 26761 Portola Parkway #2F
Foothill Ranch, 
CA 92610 Joe T. Yam Owner 588-1688

Eating 
establishment

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

04/19/2004
Baskin Robbins Ice 
Cream 26761 Portola Parkway #2B

Foothill Ranch, 
CA 92610 598-0310 Ice cream

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

04/19/2004 Rising Sun Chinese Food 26761 Portola Parkway #2G
Foothill Ranch, 
CA 92610 Li Zhang Owner 588-6178 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/19/2004
New York Pizza & Italian 
Restaurant 26761 Portola Parkway #2H

Foothill Ranch, 
CA 92610 Tracy Nash 587-0566 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/19/2004 La Perlita Mexican Food 26771 Portola Parkway #3B
Foothill Ranch, 
CA 92610

Humberto & 
Amelia 
Huerta Owners 583-7862 597-8246 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/19/2004 Kuta Grille 26772 Portola Parkway
Foothill Ranch, 
CA 92610

Renee 
Harris Owner 586-5882 586-1936 Restaurant

Limited Service 
Restaurants Santa Ana Medium

04/19/2004 Pizza Hut 26781 Portola Parkway #4A
Foothill Ranch, 
CA 92610

Kristen 
Gallegos 462-0111 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/19/2004
Subway Sandwiches & 
Salads 26781 Portola Parkway #4C

Foothill Ranch, 
CA 92610

Michael 
Couron

Regional 
operations 
director 457-1044 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/19/2004 Sushi Time 26781 Portola Parkway #4D
Foothill Ranch, 
CA 92610

Hiroshi & 
Cathy 
Toyosaka 581-1301 581-1359 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/19/2004 Chili's Grill & Bar 26782 Portola Parkway
Foothill Ranch, 
CA 92610

Hodge 
Fitzpatrick

General 
Manager 830-6353 830-7363 Restaurant

Full service 
restaurants Santa Ana Low

4/19/2004 
05/04/2005

Wendy's Old Fashioned 
Hamburgers 26792 Portola Parkway

Foothill Ranch, 
CA 92610

Filiberto 
Cielo

District 
Manager 597-9016 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/19/2004 Arby's #6533 26801 Portola Parkway
Foothill Ranch, 
CA 92610

George 
Rodriguez 830-8862 Restaurant

Limited Service 
Restaurants Santa Ana Low

8/7/2003  
12/4/05  
12/7/05 Mobil Oil 27252 Portola Parkway

Foothill Ranch, 
CA 92610 Terri Birch 830-0308 830-0945 Gas station

Gasoline Service 
Station Santa Ana Low

02/11/2005 Starbucks Coffee 27412 Portola Parkway #G
Foothill Ranch, 
CA 92610 Greg Sedia Manager 597-0675 Coffee bar

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

02/11/2005 Wahoo's Fish Taco 27412 Portola Parkway #A
Foothill Ranch, 
CA 92610

Wilbert 
Chan Manager 639-0344 639-0346

www.washoo
s.com Restaurant

Limited Service 
Restaurants Santa Ana Medium

12/30/2004 Memphis Bar-B-Q 27412 Portola Parkway #D
Lake Forest, CA 
92630

Walid 
Daoud Owner 830-2727 830-2732 Restaurant

Limited Service 
Restaurants Santa Ana Medium

11/17/2004 Red Brick Pizza House 27412 Portola Parkway #E
Foothill Ranch, 
CA 92610 Pinki Patel Owner 707-7499 855-2742 Restaurant

Limited Service 
Restaurants Santa Ana Medium

02/11/2005 Rico Sabor 27412 Portola Parkway #F
Foothill Ranch, 
CA 92610

Violeta 
Rodriguez Owner 215-4080 215-4548 Restaurant

Limited Service 
Restaurants Santa Ana Medium
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07/17/2003
Armstrong Garden 

Centers 29000 Portola Parkway
Lake Forest, CA 

92630
Robert 

Eastwood
Store 

Manager 461-0120

www.armstro
nggarden.co

m Retail nursery Retail Nursery San Diego High

07/17/2003 Arco AM/PM 29080 Portola Parkway
Lake Forest, CA 

92630
Patrick 
Foley 460-0398 460-0842

Convenience 
store & gas 

station
Gasoline Service 

Station San Diego High

07/24/2003 Michael's Coffee House 29200 Portola Parkway #E
Lake Forest, CA 

92630
Sokha 
Tauch 455-1348 Coffee shop

Snacks and non 
alcoholic beverage 

bars San Diego High

09/25/2003 Valuclean Cleaners 29200 Portola Parkway #C
Lake Forest, CA 

92630 Dan Miller 462-9870 Drycleaners
Drycleaning plants, 

except rug San Diego High

09/04/2003 LA Fitness/Pulp Shop 29400 Portola Parkway
Lake Forest, CA 

92630 Reid Spiegl

Operation
s 

Manager 597-2077
Gymnasium & 

food

Snacks and non 
alcoholic beverage 

bars San Diego High

04/19/2004 Exhibit Works 19531 Pauling
Foothill Ranch, 
CA 92610

Mike 
Lockhard 470-0850 470-1005

Wholesale 
commercial 
equipment

Wholesale 
commercial 
equipment Santa Ana Low

04/19/2004 Trench Shoring Co 20542 Pascal Way
Lake Forest, CA 
92630

Thomas E. 
Malloy 588-3966 739-0711

Heavy construction 
equipment rental Santa Ana Medium

4/19/2004 
10/27/2005 Euro American Collision 20591 Pascal Way

Lake Forest, CA 
92630 951-2939

Fabricated plate 
work Santa Ana Medium

04/19/2004
Alicia Complete Auto 
Repair 20602 Pascal Way #A

Lake Forest, CA 
92630

David 
McLeod Owner 951-7807 951-8574 Auto repair

General 
automotive repair 
shops Santa Ana Low

04/19/2004 X-J Jaguar Plus 20602 Pascal Way #D
Lake Forest, CA 
92630

Rick 
Mehrbrodt Owner 855-3082 855-8163 Auto repair

General 
automotive repair 
shops Santa Ana Low

04/19/2004
Barnhoorn Kaas 
Mercedes BMW Service 20622 Pascal Way #B

Lake Forest, CA 
92630

Poul Kaas 
Egense Owner 609-0971 609-0972 Auto repair

General 
automotive repair 
shops Santa Ana Low

04/19/2004 O C Cars Inc. 20622 Pascal Way #D
Lake Forest, CA 
92630 Don Martin Owner 768-3192

www.occarsi
nc.com Auto repair

General 
automotive repair 
shops Santa Ana Low

04/19/2004 L & M Automotive 20641 Pascal Way
Lake Forest, CA 
92630

Charles & 
Gina Smith Owners 770-3265 770-2328 Auto repair

General 
automotive repair 
shops Santa Ana Low

Autoxccessory Com 9 Orchard Road
Lake Forest, CA 
92630 916-3535 auto

General Auto 
Repair shop Santa Ana Medium

03/22/2005 Apple Orchard Deli 9 Orchard Road
Lake Forest, CA 
92630

Eating 
establishment

Limited Service 
Restaurants Santa Ana Medium

6/26/2003 
01/22/2004 Big O Tire Stores #653 23081 Orange Avenue #A

Lake Forest, CA 
92630

John 
Terberg 588-0934 588-7133 Retail tires

Tires and Inner 
tubes San Diego High

6/26/2003 
12/03/2003 S & S Auto Service Inc 23081 Orange Avenue

Lake Forest, CA 
92630 Gary Smith 770-6995

General 
automotive repair 
shops San Diego High

07/28/2005 US Automotive 23091 Orange Avenue
#C & 

D
Lake Forest, CA 
92630

Morey 
Mohseni

General 
Manager 588-8885

www.usauto
motive.net Auto repair

General Auto 
Repair shop San Diego High

9/17/2003 
12/03/2003 Oscar's Garage 23091 Orange Avenue #4

Lake Forest, CA 
92630

Oscar 
Alfaizo Owner 279-4009

714-785-
8854

General 
automotive repair 
shops San Diego High
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06/26/2003
Golden Wrench 
Automotive 23091 Orange Avenue #A

Lake Forest, CA 
92630 454-1188 586-3342

General 
automotive repair 
shops San Diego High

6/19/2003 
08/20/2003 ADT Auto Service 23121 Orange Avenue

Lake Forest, CA 
92630

General 
automotive repair 
shops San Diego High

12/04/2003 K O Automotive 23121 Orange Avenue #E
Lake Forest, CA 
92630

Tony 
Padron 581-1231

General 
automotive repair 
shops San Diego High

11/01/2003
American Automotive 
Center 23121 Orange Avenue

Lake Forest, CA 
92630

General 
automotive repair 
shops San Diego High

06/19/2003
El Toro Muffler Brake and 
Hitch Co 23121 Orange Avenue

Lake Forest, CA 
92630

General 
Automotive repair 
shops San Diego High

06/11/2003 American Discount Tires 23121 Orange Avenue
Lake Forest, CA 
92630

Tires and Inner 
tubes San Diego High

J Auto Repair 23131 Orange Avenue #B
Lake Forest, CA 
92630

Afsoun 
Shahravesh 768-6993 Auto repair

General Auto 
Repair shop San Diego High

05/12/2004 Montiel Auto Repairs 23131 Orange Avenue #D
Lake Forest, CA 
92630

Edwin 
Bonilla 770-6352

General 
automotive repair 
shops San Diego High

12/04/2003 AAMCO 23131 Orange Avenue
Lake Forest, CA 
92630 Ken Piel

General 
automotive repair 
shops San Diego High

11/01/2003 Excel Auto Care 23131 Orange Avenue #F
Lake Forest, CA 
92630

Kourosh 
Danesh 452-0333

General 
automotive repair 
shops San Diego High

08/20/2003 Advanced Body Shop 23131 Orange Avenue #H
Lake Forest, CA 
92630 Kareem 855-4141 855-0678

General 
automotive repair 
shops San Diego High

7/9/2003  
1/5/06 Advanced Auto Body 23131 Orange Avenue #H

Lake Forest, CA 
92630

Mark 
Issazadeh 855-4141

Top & Body repair 
& paint shops San Diego High

09/04/2003 Ganahl Lumber Co 23132 Orange Avenue
Lake Forest, CA 
92630 Bill Shaw 830-3600 837-8451 Retail lumber

Brick, Stone & 
related 
construction 
materials San Diego High

07/09/2003
Advantage Radiator 
Repair 23141 Orange Avenue #C

Lake Forest, CA 
92630

Robert 
Treat 470-0858 auto

General Auto 
Repair shop San Diego High

01/05/2006 Auto Experts 23141 Orange Avenue #G
Lake Forest, CA 
92630

Mehrzad 
Sangari 457-9807 auto

General Auto 
Repair shop San Diego High

A+ Auto Center 23141 Orange Avenue #L
Lake Forest, CA 
92630

Behrooz-
Sharif 855-8180 auto

General Auto 
Repair shop San Diego High

8/20/2003 
1/5/06 Affordable Auto Center 23141 Orange Avenue

#A & 
B

Lake Forest, CA 
92630

Jalal 
Shahravesh

General 
automotive repair 
shops San Diego High

07/09/2003 Executive Auto Electric 23141 Orange Avenue #F
Lake Forest, CA 
92630 768-1415

General 
automotive repair 
shops San Diego High

07/09/2003 Car Test Only 23141 Orange Avenue #E
Lake Forest, CA 
92630

Sara 
Nojavan 454-9676

Automotive Repair 
Shops San Diego High
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10/02/2003

Family Towing/U-Haul 
Co./Ladera Ranch Towing 
& Recovery/Mission Viejo 
Towing 23151 Orange Avenue

Lake Forest, CA 
92630

Shawn 
Sherrer/Lau
ro Rosas 472-8531

Automotive 
Towing Services San Diego High

vacant 23211 Orange Avenue
Lake Forest, CA 
92630 San Diego

vacant 23211 Orange Avenue
Lake Forest, CA 
92630 San Diego

vacant 23211 Orange Avenue
Lake Forest, CA 
92630 San Diego

10/02/2003 U-Haul Co 23211 Olive Avenue
Lake Forest, CA 
92630 Jim Jarvis 768-4681

General 
automotive repair 
shops San Diego High

06/17/2004 D & G Truck Rentals 23222 Olive Avenue
Lake Forest, CA 
92630 380-3920 automotive

Truck rental & Leasing w/o 
drivers San Diego High

04/26/2004
Lake Forest Nursing 
Center 25652

Old Trabuco 
Road

Lake Forest, CA 
92630 Bill Schifferli 380-9380 380-1499

Health, skilled 
nursing facility

Skilled nursing 
care facilities Santa Ana Medium

own permit
Irvine Ranch Water 
District 22312

Muirlands 
Boulevard

Sewerage 
Systems Santa Ana Medium

Sherwin Williams 
Company 22500

Muirlands 
Boulevard #C

Lake Forest, CA 
92630

Jason 
Tondre

Assistant 
Manager 707-1207 707-1227

www.sherwin-
williams.com Retail paint

Retail paint and 
wallpaper Santa Ana Low

04/21/2004 Domino's Pizza 23082
Muirlands 
Boulevard #B

Lake Forest, CA 
92630 John Dotson 770-2112 855-0161 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/21/2004 Albertsons 24251
Muirlands 
Boulevard

Lake Forest, CA 
92630 Ron Riepma Manager 581-1642 581-1837 Supermarket Grocery stores Santa Ana Medium

08/24/2004 Chocolate  Forest 24301
Muirlands 
Boulevard #M

Lake Forest, CA 
92630 Judy Mohler 837-7303 837-6993 Candy store

Candy, nut & 
confectionary 
stores Santa Ana Low

05/12/2005 Starbucks Coffee 24301
Muirlands 
Boulevard #D

Lake Forest, CA 
92630

Lauren 
Williams

Store 
manager 457-9046 Coffee bar

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

04/19/2004
Lake Forest Cleaners & 
Laundry 24301

Muirlands 
Boulevard #J

Lake Forest, CA 
92630

John and 
Grace Park Owner 586-0420 Drycleaners

Drycleaning plants, 
except rug Santa Ana Low

07/19/2004 Polar Bear Frozen Yogurt 24301
Muirlands 
Boulevard #S

Lake Forest, CA 
92630 Un Bradford Ice cream

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

7/21/2005   
06/20/2005

Golden Wok Chinese 
Restaurant 24301

Muirlands 
Boulevard #A

Lake Forest, CA 
92630 Paul Kwong Owner 581-2920 581-8388 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/21/2004 Biago's Italian Restaurant 24301
Muirlands 
Boulevard #H

Lake Forest, CA 
92630 Mark Owner 837-3850 462-0129 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/21/2004 Spice Thai Cuisine 24301
Muirlands 
Boulevard #R

Lake Forest, CA 
92630

David & 
Pranom 
Gjestland Owner 458-9606 458-0938 Restaurant

Limited Service 
Restaurants Santa Ana Low

05/23/2006
Matsu Sushi Teriyaki 
House 24301

Muirlands 
Boulevard #U

Lake Forest, CA 
92630 restaurant

Limited Service 
Restaurants Santa Ana Medium
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out of 
business Smokehouse Grill 24301

Muirlands 
Boulevard

Lake Forest, CA 
92630

Chris 
Siedenburg President Restaurant Santa Ana Medium

4/21/2004  
06/26/2006 R & E Deli & Catering 24331

Muirlands 
Boulevard #G

Lake Forest, CA 
92630

Monica 
Johnson-
Evans Owner 597-1724 597-1725 Restaurant

Limited Service 
Restaurants Santa Ana Low

4/21/2004  
02/21/2006  
06/26/2006

El Conejito Authentic 
Mexican Food 24331

Muirlands 
Boulevard #I

Lake Forest, CA 
92630

Juan 
Herrera Owner 458-1760 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/21/2004 China Express Food 24354
Muirlands 
Boulevard

Lake Forest, CA 
92630

Kelly 
Nguyen Manager 855-1266 Restaurant

Limited Service 
Restaurants Santa Ana Low

05/23/2006 Plaza Pool Supply 24360
Muirlands 
Boulevard

Lake Forest, CA 
92630

Bob 
Edwards Owner 586-0130

Retail pool 
supplies & 
service

Retail 
miscellaneous 
sales Santa Ana Medium

04/21/2004 7-Eleven Food Stores 24386
Muirlands 
Boulevard

Lake Forest, CA 
92630

Dan 
Richardson Manager 859-9191 859-9815 Grocery store Grocery stores Santa Ana Low

05/28/2003 Avilas El Ranchito 24406
Muirlands 
Boulevard

Lake Forest, CA 
92630

Jeremy 
Avilas 855-4989 Restaurant

Limited Service 
Restaurants Santa Ana Low

4/21/2004 
6/2/05  

09/13/2006 Dragon Buffet 24416
Muirlands 
Boulevard

Lake Forest, CA 
92630 Kevin Lin Manager 581-6648 581-7108 Restaurant

Limited Service 
Restaurants Santa Ana Medium

04/21/2004 Burger Town USA 24418
Muirlands 
Boulevard

Lake Forest, CA 
92630 Mey Chen Owner 586-9841 Restaurant

Limited Service 
Restaurants Santa Ana Medium

06/30/2004 DK's Donuts 24842
Muirlands 
Boulevard

Lake Forest, CA 
92630

Siphaun 
Ouk Owner 581-4810

Eating 
establishment

Snacks and non 
alcoholic beverage 

bars San Diego High

Vacant 24872
Muirlands 
Boulevard

Lake Forest, CA 
92630 San Diego

4/19/2004  
11/10/05 Pho Bo Vang 23764 Mercury Road #O

Lake Forest, CA 
92630 Dean Vu 707-5768 Restaurant

Limited Service 
Restaurants Santa Ana Low

06/04/2003 Ameci Pizza and Pasta 23766 Mercury Road
Lake Forest, CA 
92630

Samia 
Ahmad 472-5466 Restaurant

Limited Service 
Restaurants San Diego High

04/19/2004 Nory's Restaurant 23798 Mercury Road
Lake Forest, CA 
92630

Orlando 
Kina 458-0318 458-5935 Restaurant

Full service 
restaurants Santa Ana Low

04/19/2004
Mercury Express 
Cleaners 23804 Mercury Road

Drycleaning plants, 
except rug Santa Ana Low

8/12/2004  
1/12/06 Ran Zan restaurant 23808 Mercury Road

Lake Forest, CA 
92630

Junichi 
Tachibana 829-0114 829-0115 Restaurant

Limited Service 
Restaurants San Diego High

04/19/2004 Kolla's 23822 Mercury Road
Lake Forest, CA 
92630 Restaurant

Full service 
restaurants Santa Ana Medium

04/19/2004
Ewing Irrigation & 
Industrial Products 23941

McWhorter 
Way

Lake Forest, CA 
92630 Mark Mora Manager 470-1000 470-1281

www.ewing1.
com

Irrigation 
supplies Durable goods Santa Ana Low

04/19/2004 Discount Tire Centers Inc 23942
McWhorter 
Way

Lake Forest, CA 
92630 Chris Maxey Manager 855-8155 855-3897 Retail tires

Tire retreading and 
repair shops Santa Ana Medium
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04/21/2004
Monarch Industries/Mon 
Pac Industrial Supply 20722 Linear Lane

Lake Forest, CA 
92630

Amy J. 
Martin 460-9490 Industrial supplies Santa Ana Medium

06/07/2006

Price 
Management/Professional 
Detailers 22622 Lambert Street #305

Lake Forest, CA 
92630 460-0314 Auto detailers Car Washes Santa Ana Medium

10/01/2004
Dovico's Custom 
Furniture Refinishing 22600 Lambert Street

Lake Forest, CA 
92630 770-0490

Furniture 
refinishers

Paints, varnishes, 
lacquers, enamels, 
allied products Santa Ana Low

06/08/2006
Servicemaster AAA 
Restoration 22651 Lambert Street #105

Lake Forest, CA 
92630

Michael 
Demeter Manager 855-8623 auto

General Auto 
Repair shop Santa Ana Medium

06/25/2003 Philly's Best 22722 Lambert Street
#170

3
Lake Forest, CA 
92630 Bob Levey Owners 855-8442 206-9723 Restaurant

Limited Service 
Restaurants Santa Ana Low

06/25/2003 Thai Taste 22722 Lambert Street
#170

4
Lake Forest, CA 
92630

Charoenpon
g & 
Jarinporn 
Oonpanyo Owners 461-7888 Restaurant

Limited Service 
Restaurants Santa Ana Low

06/25/2003 Market Café 22722 Lambert Street
#170

6
Lake Forest, CA 
92630

Lilian 
Gharavi Owner 859-9132 859-1222 Restaurant

Limited Service 
Restaurants Santa Ana Low

out of 
business Newport Pizza 22722 Lambert Street

#170
5

Lake Forest, CA 
92630

Sarah 
Romano Manager 859-8888 Restaurant

Limited Service 
Restaurants Santa Ana Medium

06/26/2003 Dolce Vita Restaurant 22741 Lambert Street
#160

5
Lake Forest, CA 
92630

Lilian 
Gharavi Owner 472-2272 837-8646

www.dolcevit
a-oc.com Restaurant

Limited Service 
Restaurants Santa Ana Low

Saddleback Paint Center
22600-

A Lambert Street #705
Lake Forest, CA 
92630 586-1160 paint

Paint and 
wallpaper stores Santa Ana Medium

06/26/2003
Luscious Jimmy's 
Catering

22600-
G Lambert Street

#140
4

Lake Forest, CA 
92630

Jim 
Birmingham 
Jr Owner 461-9423 461-9424

www.ljcaterin
g.com Caterer Restaurant Santa Ana Low

The Furniture Artists
22600-

G Lambert Street
#140

3
Lake Forest, CA 
92630

Mark 
Hedges Owner 770-8369 770-0409

www.thefurnit
ureartists.co
m

Furniture 
refinishers

Paints, varnishes, 
lacquers, enamels, 
allied products Santa Ana Medium

07/10/2003 Home Depot 20021
Lake Forest 
Drive

Lake Forest, CA 
92630

Elizabeth 
Pacitti

Store 
manager 609-0221 595-7913 Retail lumber

Brick, Stone & 
related 
construction 
materials Santa Ana Medium

07/09/2003 Tully's Coffee 20025
Lake Forest 
Drive

#A10
1

Lake Forest, CA 
92630 Lisa Avina Manager 859-8683 Coffee bar

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

07/09/2003 Quizno's Subs 20025
Lake Forest 
Drive #102

Lake Forest, CA 
92630 Tim Waiss 830-5104 830-5106 Restaurant

Limited Service 
Restaurants Santa Ana Low

07/09/2003 Jack In the Box 20101
Lake Forest 
Drive

Lake Forest, CA 
92630 Georgi

General 
Manager 455-1228 Restaurant

Limited Service 
Restaurants Santa Ana Low

7/9/2003  
1/11/06  

06/14/2006 El Pollo Loco 20163
Lake Forest 
Drive

Lake Forest, CA 
92630

Teo 
Martinez

General 
Manager 581-5499 581-5329 Restaurant

Limited Service 
Restaurants Santa Ana Low
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07/23/2003
Zone In Sport 
Marketing/AYTF 20331

Lake Forest 
Drive #C11

Lake Forest, CA 
92630 454-8577

Other advertising, 
related business 
services Santa Ana Low

Natures Image Inc 20381
Lake Forest 
Drive #B19

Lake Forest, CA 
92630

Michelle 
Caruana Owner 454-1225 454-1215

Landscape 
architects

Landscape 
counseling & 
planning Santa Ana Low

7/15/2003  
08/10/2005 Carl's Jr Restaurants 20552

Lake Forest 
Drive

Lake Forest, CA 
92630

Sandi 
Pasanen 830-8929 Restaurant

Limited Service 
Restaurants Santa Ana Low

08/04/2003 AM PM Franchise 20572
Lake Forest 
Drive

Lake Forest, CA 
92631

Sam 
George 586-4680

Gas 
Station/Grocery 
Store Grocery stores Santa Ana Low

07/24/2003 Crossroads Automotive 20592
Lake Forest 
Drive

Lake Forest, CA 
92630 470-0900

General 
automotive repair 
shops Santa Ana Medium

07/24/2003 Harv's Express Car Wash 20602
Lake Forest 
Drive

Lake Forest, CA 
92630

Al 
Hernandez 457-7935 588-3328 Car wash Car Washes Santa Ana Low

05/28/2003 Nakase Brothers Nursery 20621
Lake Forest 
Drive

Ornamental 
nursery products Santa Ana High

08/13/2003 Lili's Bakery & Pastries 20651
Lake Forest 
Drive

#A10
7

Lake Forest, CA 
92630

Steve 
Gonzales Manager 770-5454 Bakery Retail Bakeries Santa Ana Low

07/30/2003 Foothill Cleaners 20651
Lake Forest 
Drive

#A11
1

Lake Forest, CA 
92630

Han & Liz 
Lee Owners 951-5329 Drycleaners

Drycleaning plants, 
except rug Santa Ana Low

07/31/2003 Spice India 20651
Lake Forest 
Drive

#A10
2

Lake Forest, CA 
92630

Sanjit & 
Satti 
Cheema Owners 855-1076 766-9213

Grocery store + 
food Grocery stores Santa Ana Low

07/31/2003
Wasabi Japanese 
Restaurant 20651

Lake Forest 
Drive

#A10
4

Lake Forest, CA 
92630 Nam T. Lee Owner 454-9958 454-9958 Restaurant

Limited Service 
Restaurants Santa Ana Low

07/31/2003 It's-A-Deli 20651
Lake Forest 
Drive

#A11
0

Lake Forest, CA 
92630

Douglas A. 
Davis 472-4285 Restaurant

Limited Service 
Restaurants Santa Ana Low

01/11/2005 Piccolo Cucina & Pizzeria 20651
Lake Forest 
Drive

#A10
1

Lake Forest, CA 
92630

Humberto 
G. Gereda Owner 951-6140 951-6342 Restaurant

Limited Service 
Restaurants Santa Ana Medium

02/24/2005
Costa Azul Gourmet 
Foods to Go 20651

Lake Forest 
Drive

#A10
1B

Lake Forest, CA 
92630 855-2985 855-2984

www.costaaz
ul.boz Restaurant

Limited Service 
Restaurants Santa Ana Medium

2/10/2004  
02/17/2005   
04/20/2005 Weinerschnitzel 20652

Lake Forest 
Drive

Lake Forest, CA 
92630 Edgar

Assistant 
Manager 583-1508 Restaurant

Limited Service 
Restaurants Santa Ana Medium

7/31/2003  
1/19/06 Baja Fresh Mexican Grill 20671

Lake Forest 
Drive

#B10
1

Lake Forest, CA 
92630

Ronald J. 
Mehrens Jr.

Vice 
President 
of 
Operation
s 855-8866 481-7933 Restaurant

Limited Service 
Restaurants Santa Ana Low

01/20/2004 Mark's Catering 20702
Lake Forest 
Drive #A6

Lake Forest, CA 
92630

Mark 
DePalma Owner 768-7900 768-7907

www.marksc
atering.com Catering Restaurant Santa Ana Low
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10/01/2003 Manhattan Deli 20702
Lake Forest 
Drive #A1

Lake Forest, CA 
92630

Victor A. 
Cuda 768-5750 768-3010

www.manhatt
an-deli.com Restaurant

Limited Service 
Restaurants Santa Ana Low

Baywash 24 HR Self-
Service Carwash 20722

Lake Forest 
Drive

Lake Forest, CA 
92630 830-5028 Car wash Car Washes Santa Ana Medium

01/20/2004 Chevron Station 20731
Lake Forest 
Drive

Lake Forest, CA 
92630

Nery 
Prevera 951-9708 Gas station

Gasoline service 
station Santa Ana Low

01/29/2004 Master Auto Center 20732
Lake Forest 
Drive #B6

Lake Forest, CA 
92630

Mehdi 
Fakharizadh Owner 770-5556 770-5131 Auto repair

General 
automotive repair 
shops Santa Ana Low

08/20/2003
Advanced Transmission 
Inc 20732

Lake Forest 
Drive #B5

Lake Forest, CA 
92630

Mehdi 
Fakharizadh Owner 770-0600 770-5131 Auto repair

Automotive 
transmission repair 
shop Santa Ana Low

08/20/2003 Purrfect Auto Service #17 20732
Lake Forest 
Drive #B1

Lake Forest, CA 
92630 Sean Haidar Owner 457-1150 457-1152 Auto repair

General Auto 
Repair shop Santa Ana Low

09/08/2003 Promax 20742
Lake Forest 
Drive #C2

Lake Forest, CA 
92630

Ray 
Nojavan

Service 
Manager 597-1999 597-8058 Auto repair

General 
automotive repair 
shops Santa Ana Low

09/08/2003 Saddleback Automotive 20742
Lake Forest 
Drive

Lake Forest, CA 
92631

Mike 
Wondrash

General 
Manager 770-8900 770-9181 Auto repair

General 
automotive repair 
shops Santa Ana Low

05/28/2003 Big O Tire Stores 20742
Lake Forest 
Drive #C3

Lake Forest, CA 
92630 Rich Posey Owner 462-9088 462-0290 Retail tires

General 
automotive repair 
shops Santa Ana Low

Santa Margarita 
Automotive Service 20761

Lake Forest 
Drive #K

Lake Forest, CA 
92630

Dominic 
Pagliarulo & 
Mike Del 
Rio Owners 707-1982 586-3344 Auto repair

General 
automotive repair 
shops Santa Ana Medium

9/9/2003  
09/26/2006 Empanadas/Pizzeria 20761

Lake Forest 
Drive #A

Lake Forest, CA 
92630

Omar 
Bizaro Owner 855-9257 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/20/2005 Maki Yaki 3 20761
Lake Forest 
Drive #B

Lake Forest, CA 
92630

Kyumg 
Sook Song 837-1713 387-9487 Restaurant

Limited Service 
Restaurants Santa Ana Medium

Lake Forest Pool & Spa 
Supply 20761

Lake Forest 
Drive #C

Lake Forest, CA 
92630

Jack & 
Tammi 
Benson Owners 380-0309 380-9668

Retail pool 
supplies & 
service

Retail 
miscellaneous 
sales Santa Ana Medium

09/09/2003 Jiffy Lube #1301 20781
Lake Forest 
Drive

Lake Forest, CA 
92630 Alvin Huber

Store 
manager 583-0470 583-1513 Auto repair

Lubricating 
services, 
Automotive Santa Ana Low

01/20/2004
7-Eleven Food Store 
#20803 21701

Lake Forest 
Drive #3

Lake Forest, CA 
92630

Tom & 
Anjee Rim Owners 770-6546

Grocery store + 
food Grocery stores Santa Ana Low

03/15/2005 Maggie Moos Ice Cream 21701
Lake Forest 
Drive #1

Lake Forest, CA 
92630

Patrice 
Mudd Owner 859-8812 Retail ice cream

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

01/20/2004 Lake Forest Mobil 21721
Lake Forest 
Drive

Lake Forest, CA 
92630 Fred Hatami Owner 770-1007 Gas station

General 
automotive repair 
shops Santa Ana Low

01/27/2004 Black Forest Bakery Café 21731
Lake Forest 
Drive #104

Lake Forest, CA 
92630

Darlene 
Daniel/Hann
u Makela Owners 768-6101 420-0404 Restaurant

Limited Service 
Restaurants Santa Ana Low
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03/08/2005 Candy & Fancy 21731
Lake Forest 
Drive #103

Lake Forest, CA 
92630

Jang Hee 
Lim Choi 458-7630 Retail candy

Retail 
confectionery & 
nut stores Santa Ana Low

02/04/2004
Din Ho Chinese 
Restaurant 21741

Lake Forest 
Drive

Lake Forest, CA 
92630

Xiao Quin 
Zhang 
(Nancy) Manager 951-0427 Restaurant

Limited Service 
Restaurants Santa Ana Low

02/18/2004 Ralphs Grocery Company 21751
Lake Forest 
Drive

Lake Forest, CA 
92630

John 
Antenucci

Store 
Director 855-1241 Grocery store Grocery stores Santa Ana Medium

02/04/2004 Sav-On Drugs Inc 21761
Lake Forest 
Drive

Lake Forest, CA 
92630

Dave 
Lonsway Manager 855-8797 Retail pharmacy

Retail drugs, drug 
proprietaries, & 
druggists' sundries Santa Ana Low

02/20/2004 M & R Shell 21762
Lake Forest 
Drive

Lake Forest, CA 
92630 458-6168 458-6168 Gas station

Gasoline service 
station Santa Ana Medium

02/04/2004 Serrano 1 Hr Cleaners 21771
Lake Forest 
Drive #105

Lake Forest, CA 
92630 Andrew Kim 855-4251 Drycleaners

Drycleaning plants, 
except rug Santa Ana Low

02/04/2004 Bagels & Brew Inc 21771
Lake Forest 
Drive #100

Lake Forest, CA 
92630

David & 
Michelle 
Vassilian Owners 951-8985 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/28/2005 Zpizza 21771
Lake Forest 
Drive #104

Lake Forest, CA 
92630

Michael E. 
McFadden Owner 951-7333 951-3083

www.zpizza.c
om Restaurant

Limited Service 
Restaurants Santa Ana Medium

Greenways Environmental 
LLC 21791

Lake Forest 
Drive #201

Lake Forest, CA 
92630 Kevin Fretz 380-8301 380-8352

Wholesale 
landscape 
products

Landscape 
counseling & 
planning Santa Ana Medium

02/25/2004 Juice Stop 22611
Lake Forest 
Drive #C5

Lake Forest, CA 
92630

Abdul 
Rahimi 837-1585 Food service

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

03/17/2004 Pasta Bravo 22611
Lake Forest 
Drive #C6

Lake Forest, CA 
92630

Tom 
Mergen 457-8047 Restaurant

Limited Service 
Restaurants Santa Ana Low

2/11/2004  
02/14/2006 Schlotzsky's Deli 22611

Lake Forest 
Drive #C1

Lake Forest, CA 
92630

Tony 
Gonzales Manager 586-1003 586-0132 Restaurant

Limited Service 
Restaurants Santa Ana Low

02/11/2004 Charo Chicken 22611
Lake Forest 
Drive #C2

Lake Forest, CA 
92630

Annmarie E. 
Pickens 581-3770 581-3770 Restaurant

Limited Service 
Restaurants Santa Ana Low

03/09/2004 Diedrich Coffee Corp 22621
Lake Forest 
Drive #D2

Lake Forest, CA 
92630

Steve 
Holmes

General 
Manager 837-4555 837-6860

www.diedrich
.com Coffee bar

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

04/07/2004 Henry's Donuts 22641
Lake Forest 
Drive #B6

Lake Forest, CA 
92630 Hui Wang Owner 855-6029 Donut store

Snacks and non 
alcoholic beverage 
bars Santa Ana Low

04/01/2004
Elite Dry Cleaning & 
Laundry Service 22641

Lake Forest 
Drive #B11

Lake Forest, CA 
92630 Dan Miller Owner 951-3024

Personal 
services - 
drycleaning

Drycleaning plants, 
except rug Santa Ana Low

03/10/2004 Alpha Fotoworks 22641
Lake Forest 
Drive #B9

Lake Forest, CA 
92630 Sam Yu Owner 380-1340 Photo developer

Photofinishing 
laboratories Santa Ana Low

03/10/2004 Pizza Mona 22641
Lake Forest 
Drive #B4

Lake Forest, CA 
92630

Bijan 
Mohadjer Owner 454-8989 454-2160 Restaurant

Limited Service 
Restaurants Santa Ana Low
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04/26/2005 Sushi Boy 22641
Lake Forest 
Drive #B7

Lake Forest, CA 
92630 Suzuki Tada

Regional 
Manager 859-7600 Restaurant

Limited Service 
Restaurants Santa Ana Medium

02/19/2004 Mimi's Café 22651
Lake Forest 
Drive

Lake Forest, CA 
92630

Angel 
Osuna Manager 457-1052 457-9078

www.mimisca
fe.com Restaurant

Full service 
restaurants Santa Ana Medium

06/26/2003 Jack In the Box #3287 22661
Lake Forest 
Drive

Lake Forest, CA 
92630 Gail Haddad

General 
Manager 859-5785 Restaurant

Limited Service 
Restaurants Santa Ana Low

02/11/2004
Pep Boys Automotive 
Supercenters 22671

Lake Forest 
Drive

Lake Forest, CA 
92630 Ralph King

General 
Manager 855-9593 855-0345

Retail auto 
supply

General 
automotive repair 
shops Santa Ana Medium

04/02/2004 Fresca's Mexican Grill 22681
Lake Forest 
Drive #A1A

Lake Forest, CA 
92630 Gary Roldan Owner 837-8397 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/01/2004 Aspen Cleaners 22851
Lake Forest 
Drive #B

Lake Forest, CA 
92630

Kamal 
Dhillon Owner 951-1151 951-2955 Drycleaners

Drycleaning plants, 
except rug Santa Ana Low

04/07/2004 Teriyaki House 22851
Lake Forest 
Drive #A

Lake Forest, CA 
92630

Sung Won 
Lee 951-1151 Restaurant

Limited Service 
Restaurants Santa Ana Low

04/02/2004
Subway Sandwiches & 
Salads 22851

Lake Forest 
Drive #C

Lake Forest, CA 
92630

Alireza 
Hejazi Owner 458-8177 458-8254 Restaurant

Limited Service 
Restaurants Santa Ana Low

6/13/2003  
1/19/06 Del Taco 22859

Lake Forest 
Drive

Lake Forest, CA 
92630 Elena Tellez 588-9894 Restaurant

Limited Service 
Restaurants Santa Ana Low

06/13/2003
Econo Lube N Tune & 
Brakes 22861

Lake Forest 
Drive

Lake Forest, CA 
92630 Jose Padilla Owner 951-3067 951-4818 Auto repair

Lubricating 
services, 
Automotive Santa Ana Low

12/23/2004
Stuart Anderson's Black 
Angus Restaurant 23221

Lake Center 
Drive

Lake Forest, CA 
92630 Steve Grehl 837-4200 837-8322 Restaurant

Limited Service 
Restaurants Santa Ana Medium

Paulis Mobile Auto Repair 23152 La Vaca Street
Lake Forest, CA 
92630

Paul 
Avedian Auto repair

General Auto 
Repair shop San Diego High

09/24/2003 Celebrity Cleaners 25252 Jeronimo Road #A
Lake Forest, CA 
92630

Xuan & Van 
Le 859-5174 854-5174 Drycleaners

Drycleaning plants, 
except rug San Diego High R

8/30/2004  
03/16/06 El Paraiso Restaurant 25252 Jeronimo Road #B

Lake Forest, CA 
92630

Alasdelopez 
Haydee 
Gloribel 770-2775 837-2560 Restaurant

Limited Service 
Restaurants San Diego High

6/5/2003 
09/28/2005  
2/28/2006 

01/30/2006 Pizza Bite 25262 Jeronimo Road #B
Lake Forest, CA 

92630
Ahmad 

Bahmani 830-8200 Restaurant
Limited Service 

Restaurants San Diego High

06/18/2001 Laguna Hills Nursery 25290 Jeronimo Road
Lake Forest, CA 

92630

Nancy 
Matsuoka/G

ary 
Matsuoka Owners 830-5653 830-8526 Retail nursery Retail Nursery San Diego High

04/19/2004 Saddleback Materials 20712
Indian Ocean 
Drive

Lake Forest, CA 
92630

Gary 
Plumley 595-8222 598-8188

Building material, 
hardware & garden 
supplies Santa Ana Low

04/19/2004 Sunstate Equipment 20772
Indian Ocean 
Drive

Lake Forest, CA 
92630 Rich Detken Manager 699-1051 699-1054

www.sunstat
eequip.com Equipment rental

Equipment rental & 
leasing Santa Ana Medium
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04/19/2004 Promotional Signs 20361 Hermana Circle
Lake Forest, CA 
92630

Richard 
Christie President 458-1000 458-3530 Sign company Business services Santa Ana Medium

Hydr-O-Seal 20382 Hermana Circle
Lake Forest, CA 
92630

Chris 
Conway 465-0555 465-0550

Wholesale 
gaskets, packing 
& sealing 
equipment

Gaskets, packing 
& sealing devices Santa Ana Medium

11/26/2003 Automotriz Esquivel 25081 Front Street
Lake Forest, CA 

92630
Luis 

Esquivel 598-0818 auto
General Auto 
Repair shop San Diego High

08/27/2003 South County Auto Body 25081 Front Street
Lake Forest, CA 

92630
Richard 
Susag 859-7990 auto Body repair

Top & Body repair 
& paint shops San Diego High

8/13/2003 
01/29/04

Southern Exposure 
Landscape 

Management/Bruce 
Wayne Co. 25151 Front Street

Lake Forest, CA 
92630 Bruce Dye 581-9474 581-9359

Lawn & garden 
services

Landscape 
Counseling San Diego High

El Toro Materials Co 20851 El Toro Road
Lake Forest, CA 
92630 Lisa Pittman

General 
Manager 458-7993 859-5138

Wholesale brick, 
stone

Wholesale brick, 
stone & related 
construction 
materials San Diego High

07/17/2003
The Drive-Brew Coffee 
Co 21991 El Toro Road #8

Lake Forest, CA 
92630

John & 
Tonya 
Nicholas 461-7880 709-2475 Coffee bar

Snacks and non 
alcoholic beverage 
bars San Diego High

out of 
business Massimo's Italia Pizzeria 21991 El Toro Road #7

Lake Forest, CA 
92630

Luba & 
Massimo 
Ravetta Owners 735-6277

866 -274-
9346 Restaurant

Limited Service 
Restaurants San Diego High

11/13/2003  
03/29/06 Juice It Up 22331 El Toro Road #C

Lake Forest, CA 
92630

Aziz & Saira 
Sullan 651-0096 387-7860 Restaurant

Snack & 
nonalcoholic 
beverage bars San Diego High

11/12/2003 Caliente Southwest Grill 22331 El Toro Road #B
Lake Forest, CA 
92630

Heather 
Flanagan Manager 472-4045

Limited Service 
Restaurants San Diego High

11/12/2003  
02/23/2006  
03/29/06 Starbucks Coffee 22331 El Toro Road #A

Lake Forest, CA 
92630

Rachel 
Tennyson Manager 380-7808 380-7808 Coffee shop Restaurant San Diego High

8/31/2004  
03/29/06

Dairy Queen of Lake 
Forest 22331 El Toro Road #D

Lake Forest, CA 
92630 Steve Koch Owner 768-6983

Eating Drinking 
establishment

Limited Service 
Restaurants San Diego High

08/27/2003 Papa John's Pizza 22335 El Toro Road
Lake Forest, CA 
92630

Martin 
Chapa Manager 951-7272

Limited Service 
Restaurants San Diego High

09/25/2003
Sycamore One Hour 
Cleaners 22345 El Toro Road

Lake Forest, CA 
92630 Tae Hong Owner 830-3313

Drycleaning plants, 
except rug San Diego High

07/17/2003 Del Taco #246 22349 El Toro Road
Lake Forest, CA 
92630

Jeffrey 
Eichstaebt 586-3757 Restaurant

Limited Service 
Restaurants San Diego High

10/02/2003
Stater Brothers Market 
#142 22351 El Toro Road

Lake Forest, CA 
92630 Mark Avalos 581-3440 Grocery Grocery stores San Diego High R

10/02/2003 Sams Photo 22353 El Toro Road
Lake Forest, CA 
92631 Peter Kim 837-7872 Photo Shop

Photofinishing 
Labs San Diego High

Oil Pros 22365 El Toro Road #111
Lake Forest, CA 
92630

Michael 
Sallus/Brian 
Hallas/Robe
rt Garcia

Automotive 
lubricating 
services San Diego High

03/21/2005 Sizzler Restaurants 93501 El Toro Road
Lake Forest,  CA  

92630
Jeff 

Langston Restaurant
limited service 

restaruants San Diego High
7/30/2003  

02/28/2006
Simone Donuts & 
Croissants 22367 El Toro Road

Lake Forest, CA 
92630 Tich Ha Owner 586-5487

Limited Service 
Restaurants San Diego High
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07/17/2003 Chipolte Mexican Grill 22379 El Toro Road
Lake Forest, CA 
92630

Cameron 
Cook 830-9091 830-9291

Limited Service 
Restaurants San Diego High

07/16/2003 Mobil Oil 22381 El Toro Road
Lake Forest, CA 
92630

David Le 
Fort Manager 770-3027 770-6793

Gasoline service 
station San Diego High

07/10/2003 Procare/Union 76 22391 El Toro Road
Lake Forest, CA 
92630 Ed Urban

Service 
Manager 770-2576 770-0205

www.procare
auto.com

Gas station & auto 
repair

Gasoline service 
station San Diego High

07/16/2003 Del Taco #136 22401 El Toro Road
Lake Forest, CA 
92630

Martin 
Alvarez 586-5124

Limited Service 
Restaurants San Diego High

09/24/2003
Lido Cleaners of Lake 
Forest 22421 El Toro Road #C

Lake Forest, CA 
92630 Larry Diaz

General 
Manager 859-3955 Drycleaners

Drycleaning plants, 
except rug San Diego High

07/24/2003 King & I Thai Cuisine 22421 El Toro Road #J
Lake Forest, CA 
92630 Pete Ruksiri 855-3970 Restaurant

Limited Service 
Restaurants San Diego High

07/16/2003 Lamppost Pizza 22421 El Toro Road #M
Lake Forest, CA 
92630

Rudi 
Dokovic 583-7111 Restaurant

Limited Service 
Restaurants San Diego High

09/01/2004 Mr Wok 22421 El Toro Road #G
Lake Forest, CA 
92630 Jim Siu Hy 707-0867 Restaurant

Limited Service 
Restaurants San Diego High

09/24/2003
Trabuco Animal Hospital, 
Inc. 22421 El Toro Road #B

Lake Forest, CA 
92630

David M. 
Bahou, 
DVM 581-6622 581-6603

Veterinary 
services

Veterinary 
Services for 
animal specialties San Diego High

09/24/2003 Vons 22475 El Toro Road
Lake Forest, CA 
92630 Garth Small

Store 
manager 588-8986 Grocery Grocery stores San Diego high

08/28/2003 Pizza Hut 22481 El Toro Road #A
Lake Forest, CA 
92630

Vincente 
Ibarra

General 
Manager 454-2400 454-0346 Restaurant

Limited Service 
Restaurants San Diego High

12/08/2004
Subway Sandwiches & 
Salads 22481 El Toro Road #B

Lake Forest, CA 
92630 837-3391 Restaurant

Limited Service 
Restaurants San Diego High

10/09/2003 Pet Depot 22485 El Toro Road #A
Lake Forest, CA 
92630

Paul & Julie 
Walfield Owners 951-7387 951-3925

www.thepetd
epot.com Pet store

Misc. retail stores 
(pet & pet 
supplies) San Diego High

05/29/2003 Longs Drugs 23330 El Toro Road
Lake Forest, CA 
92630

Louis 
Ruelas

Store 
manager 830-7930 830-4016 Retail drugstore

Retail drugs, drug 
proprietaries, & 
druggists' sundries San Diego High

05/28/2003
Subway Sandwiches & 
Salads 23342 El Toro Road

Lake Forest, CA 
92630

Sanjit K. 
Cheema Owner 597-8292 597-8228 Restaurant

Limited Service 
Restaurants San Diego High

03/03/2005 Tula Markets, Inc. 23344 El Toro Road
Lake Forest, CA 
92630

Tim & 
Josefina 
Rosnagle Owners 244-0748 581-7996 Grocery & food Grocery stores San Diego High

Prime Produce 
International/Saddleback 
Fiduciary Services 23361 El Toro Road #201

Lake Forest, CA 
92630 Avi Crane President 916-3460 916-3461

www.primepr
oduceinternat
ional.com Produce broker

Wholesale trade-
non-durable 
goods, Fresh fruits 
& vegetables San Diego High

05/28/2003 B G Emilio's Pizza Parlor 23364 El Toro Road
Lake Forest, CA 
92630 Emil Sdao 859-9351 859-7245 Restaurant

Limited Service 
Restaurants San Diego High

9/25/2003  
03/29/06 Spic & Span Drycleaning 23374 El Toro Road

Lake Forest, CA 
92630

Tony 
Merciyan Owner 951-2744 Drycleaners

Drycleaning plants, 
except rug San Diego High R

6/5/2003  
03/26/2006

Ichibancho Sushi 
Japanese Restaurant 23384 El Toro Road

Lake Forest, CA 
92630

Chai Eun 
Yong 855-6663 581-4278 Restaurant

Limited Service 
Restaurants San Diego High

05/22/2003 Carl's Jr Restaurant 23402 El Toro Road
Lake Forest, CA 
92630

Laura 
McDonald 586-3931 Restaurant

Limited Service 
Restaurants San Diego High

06/03/2004
Freedom Village 
Retirement Community 23442 El Toro Road

Lake Forest, CA 
92630 Steve Ross 472-4700 587-9711 Health, nursing facility Limited Service Restaurants San Diego High

07/30/2003 Sizzler Restaurants 23501 El Toro Road
Lake Forest, CA 
92630

Gary & Sally 
Myers 768-7340 694-0576 Restaurant

Full service 
restaurants San Diego High
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07/30/2003 Minato Sushi 23505 El Toro Road
Lake Forest, CA 
92630

Sang Un 
Shin 472-4547 478-7778 Restaurant

Limited Service 
Restaurants San Diego High

6/30/2005 
7/5/2005 Omar's Birds 23507 El Toro Road

Lake Forest, CA 
92630 Mr. Omar Pet store

Retail pets and pet 
supply stores San Diego High R

5/22/2003  
03/16/06

Big Shots Billiards Bar & 
Grill 23512 El Toro Road

Lake Forest, CA 
92630

Chance 
Betor 830-2255 830-2254

Recreation, 
amusement Restaurant San Diego High

5/30/2003  
3/15/2006

Bakers Square 
Restaurant & Pies 23515 El Toro Road

Lake Forest, CA 
92630

Esperanza 
Ruiz

General 
manager 770-8131 770-8199 Restaurant

Full service 
restaurants San Diego High

10/8/2003 
09/27/2006

El Toro Gourmet Meats 
Fish & Deli 23522 El Toro Road

Lake Forest, CA 
92630

Robert 
Bacca 855-0215 855-9234 Food market Meat & Fish markets San Diego High

10/08/2003 Orange Tree Cleaners 23532 El Toro Road #03
Lake Forest, CA 
92630

George 
Bahou Owner 951-4900 Drycleaners

Drycleaning plants, except 
rug San Diego High

6/24/2004 
09/28/2005  
3/14/2006

Nina's Indian Groceries & 
Fast Food 23532 El Toro Road #20

Lake Forest, CA 
92630 Atul Desai Owner 583-2789 583-2781

www.ninasgr
ocery.com Food market Limited Service Restaurants San Diego High

05/22/2003 La Cocina De Ricardo 23532 El Toro Road #11
Lake Forest, CA 
92630 Mario Arias Manager 586-1477 586-1480 Restaurant

Full service 
restaurants San Diego High

05/22/2003 Café Matinee 23532 El Toro Road #15
Lake Forest, CA 
92630

Gus 
Naddour Owner 588-7511 Restaurant

Full service 
restaurants San Diego High

05/21/2003
Prime Time Steaks & 
Sports 23532 El Toro Road #24

Lake Forest, CA 
92630

Bill & Susan 
Vaughan Owners 597-8994 Restaurant

Full service 
restaurants San Diego High

05/21/2003
Oami Japanese 
Restaurant 23532 El Toro Road #18

Lake Forest, CA 
92630

Satoshi & 
Fusae 
Funayama Owners 770-6147 Restaurant

Limited Service 
Restaurants San Diego High

06/05/2003 The Pub 23552 El Toro Road #A
Lake Forest, CA 
92630 Tim Morris Owner 206-0744 Bar

Drinking places (alcoholic 
beverages) San Diego High

05/21/2003 Denny's 23552 El Toro Road
Lake Forest, CA 
92630 Lee Leslie 583-1464 Restaurant

Full service 
restaurants San Diego High

09/17/2003 Wendys 23572 El Toro Road
Lake Forest, CA 
92630 830-0205 Restaurant

Limited Service 
Restaurants San Diego High

Chapin Construction 23591 El Toro Road #176
Lake Forest, CA 
92630 construction San Diego High

Distinctive Landscape 
Design 23591 El Toro Road #167

Lake Forest, CA 
92630 472-8198 landscape

Landscape 
counseling & 
planning San Diego High

07/31/2003 El Pollo Loco 23601 El Toro Road
Lake Forest, CA 
92630

Sheila 
Kazimi Owner 855-1133 Restaurant

Limited Service 
Restaurants San Diego High

3/1/2005  
04/05/06 Beacon Bay Auto Wash 23602 El Toro Road DEM

Lake Forest, CA 
92630 car wash Car Washes San Diego High

09/03/2003
Genghis Khan Mongolian 
Barbeque 23615 El Toro Road #P

Lake Forest, CA 
92630

Julie 
Newkam 951-8296 Restaurant

Limited Service 
Restaurants San Diego High

02/09/2005 Le Croissant de Paris 23615 El Toro Road #T
Lake Forest, CA 
92630 Jolanda Day

Business 
owner 470-1530 951-1727 Restaurant

Limited Service 
Restaurants San Diego High

5/15/2003  
10/17/2006 Fuddruckers Inc 23621 El Toro Road

Lake Forest, CA 
92630 Chuck Miller

General 
manager 830-7210 830-6519

www.fuddruc
kers.com Restaurant

Limited Service 
Restaurants San Diego High

10/22/2003
Smart & Final #383 
Stores Corp 23631 El Toro Road #A

Lake Forest, CA 
92630

Mike 
McCammon Manager 770-8281 770-8518 Retail market Restaurant San Diego High

10/22/2003 Office Depot Inc 23631 El Toro Road #B
Lake Forest, CA 
92630

Jesse 
Sanders

Store 
manager 588-8100 588-1786

Retail office 
supplies

Stationary & Office 
Supplies San Diego High R

06/30/2004
Bally Total Fitness/Juice 
Bar 23633 El Toro Road

Lake Forest, CA 
92630

Christopher 
Kho

General 
manager 457-1185 457-2576

Recreation, 
physical fitness

Snacks and non 
alcoholic beverage 
bars San Diego High

08/07/2003 Mr Wok 23645 El Toro Road
Lake Forest, CA 
92630 Jim Hy Owner 588-1655 Restaurant

Limited Service 
Restaurants San Diego High
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08/14/2003
Baskin Robbins Ice 
Cream & Yogurt 23659 El Toro Road

Lake Forest, CA 
92630

Deloris 
McConnell

Business 
owner 837-3514

714-666-
8327 Ice cream

Snacks and non 
alcoholic beverage 
bars San Diego High

E and A Autos 23706 El Toro Road
Lake Forest, CA 
92630

Almer A. 
Ahmady 525-0970 Wholesale auto Wholesale autos San Diego High

out of 
business Expresso Coffee House 23721 El Toro Road

Lake Forest, CA 
92630 Sunny 338-9191 Coffee shop

Snacks and non 
alcoholic beverage 
bars San Diego High

12/22/2004 Oeeshi Japanese Grill 23775 El Toro Road #A
Lake Forest, CA 
92630 454-1360 454-1375 Restaurant

Limited Service 
Restaurants San Diego High

08/13/2003 Carmel's Restaurant 23781 El Toro Road
Lake Forest, CA 
92630

Julia 
Espinoza 770-7050 Restaurant

Limited Service 
Restaurants San Diego High

8/13/2003  
1/24/06 Deluxe Donuts 23801 El Toro Road

Lake Forest, CA 
92630

Huong Rum 
Bou 586-1113 Donut store

Snacks and non 
alcoholic beverage 
bars San Diego High

06/09/2004
El Toro Ranch 
International Market 23807 El Toro Road

Lake Forest, CA 
92630

Amauri & 
Lita Nicasio Owners 454-8100 454-8107 Filipino market Grocery stores San Diego High

12/27/2004 Guitar Center 23811 El Toro Road #A
Lake Forest, CA 
92630

Anthony 
Riedelsheim
er

Store 
manager 609-0055 609-0077

Retail musical 
instruments

Retail musical 
instrument stores San Diego High

6/11/2003  
02/28/2006 Jack In the Box #387 23812 El Toro Road

Lake Forest, CA 
92630 Quang Lee 581-2883 Restaurant

Limited Service 
Restaurants San Diego High

05/25/2005 99 Cents Only Store 23829 El Toro Road
Lake Forest, CA 
92630 Paul Ramos Manager 597-0999

www.99only.c
om

Retail general 
merchandise San Diego High

08/13/2003 Starbucks Coffee 23841 El Toro Road
Lake Forest, CA 
92630 Lily Bijdam

Store 
manager 770-9419 Coffee shop

Snacks and non alcoholic 
beverage bars San Diego High

09/17/2003
Kill Devil's of California, 
Inc. 23842 El Toro Road

Lake Forest, CA 
92630

Christopher 
Caves Owner 462-0690 462-0674

www.killdevils
.net Restaurant

Limited Service 
Restaurants San Diego High

07/10/2003 USA Petroleum Corp. 23852 El Toro Road
Lake Forest, CA 
92630 Brian Belew Manager 380-9280 Gas station

Gasoline service 
station San Diego High

10/02/2003 El Toro Animal Hospital 23162
El Toro 
Frontage Road

Lake Forest, CA 
92630

Fred Sand, 
DVM 837-5222

Veterinary 
services

Veterinary 
Services for 
animal specialties San Diego High R

4/19/2004  
09/18/2006 Blairs Towing Inc 26100

Dimension 
Drive

Lake Forest, CA 
92630 Randy Blair 588-8000 588-8234 Towing Towing Services Santa Ana Medium

El Monte RV 26100
Dimension 
Drive

Lake Forest, CA 
92630 707-1480 Santa Ana Low

04/19/2004 Budweiser King Racing 26231
Dimension 
Drive

Lake Forest, CA 
92630

Kenny 
Bernstein 830-2070 830-3170

www.kennyb
ernstein.com Race car driver Santa Ana Low

Sargent Auto Fabrication 26246
Dimension 
Drive #130

Lake Forest, CA 
92630

Eric Q. 
Sargent 855-0266 Auto Body automotive

General 
automotive repair 
shops Santa Ana Medium

04/19/2004
Fabricante Auto Body & 
Painting 26341

Dimension 
Drive

Lake Forest, CA 
92630

Norman 
Delay Owners 859-8639 859-1321

www.fabrican
teautobody.c
om Auto repair

Top, body & 
upholstery repair 
shops and Paint Santa Ana Medium

Mugen Seiki Racing 20525
Crescent Bay 
Drive #106

Lake Forest, CA 
92630 707-5607 automotive

General 
automotive repair 
shops Santa Ana Medium

04/19/2004 Knight Inc 20531
Crescent Bay 
Drive

Lake Forest, CA 
92630 Daryl Wood Manager 595-4800 595-4801

www.idexcor
p.com

Mfg. pumps & 
pumping 
equipment Santa Ana Low
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Water Quality Inventories Commercial 2005-2006

Inspection 
Date Business Name ST NO STREET SUITE CITY

CONTACT 
NAME TITLE PHONE FAX WEBSITE 

BUSINESS 
DESCRIPTION SIC Description Region Priority

04/20/2004 Varian, Inc. 25200
Commercentre 
Drive

Lake Forest, CA 
92630

Will 
Downs/Stev
e Schultheis 770-9381 768-1050

www.varianin
c.com

Mfg. laboratory 
apparatus, 
equipment Santa Ana Medium

La Marche Moulding/H.C. 
LaMarche Enterprises 25372

Commercentre 
Drive

Lake Forest, CA 
92630

Robert La 
Marche 454-3700 454-3710

Wholesale 
lumber plywood 
& millwork

Wholesale-lumber, 
plywood, millwork, 
& wood panels Santa Ana Medium

Munoz Trucking 25958
Commercentre 
Drive

Lake Forest, CA 
92630 586-1285 automotive

General freight 
trucking Santa Ana Medium

Knight Towing 23115 Cherry Avenue
Lake Forest, CA 
92630

Roy L. 
Routson towing Towing Services San Diego High

Auto Medic of Aliso Viejo 23211 Cherry Avenue
Lake Forest, CA 
92630 448-0056 auto

General Auto 
Repair shop San Diego High

06/18/2003 All Tune and Lube 23211 Cherry Avenue #E
Lake Forest, CA 
92630

Rigo 
Rodriguez Owner 859-2600 859-2039 Auto repair

General Auto 
Repair shop San Diego High

05/27/2004 California Honda Auto 23211 Cherry Avenue #L
Lake Forest, CA 
92630 Juan Ramos 583-2852 585-2882

General Auto 
Repair shop San Diego High

06/19/2003 Auto Smog Test Only 23211 Cherry Avenue #G
Lake Forest, CA 
92630 Mike Razani 472-9222 458-0688

General 
automotive repair 
shops San Diego High

06/19/2003
Cherry Avenue Auto 
Clinic 23211 Cherry Avenue #I

Lake Forest, CA 
92630 Andy Shieh 770-2639

General 
automotive repair 
shops San Diego High

06/19/2003 Barnhoorn's Auto Care 23211 Cherry Avenue #O
Lake Forest, CA 
92630

Leo 
Barnhoorn 770-8895

General 
automotive repair 
shops San Diego High

06/19/2003
ETS Lawnmower & Saw 
Co 23211 Cherry Avenue #O

Lake Forest, CA 
92630 John Kim

Equipment 
repair Repair Services San Diego High

06/18/2003 Goodyear Tire Center 23211 Cherry Avenue #C
Lake Forest, CA 
92630 829-8410

General 
automotive repair 
shops San Diego High

JMC Auto Repair & 
Mufflers 23211 Cherry Avenue #N

Lake Forest, CA 
92630

Mateo C. 
Gonzalez Owner

General 
automotive repair 
shops San Diego High

07/16/2003 Valley Building Materials 23271 Cherry Avenue
Lake Forest, CA 
92630

John 
Kolendich 855-9994 598-9291 Retail lumber

Brick, Stone & 
related 
construction 
materials San Diego High

Coastal Towing 23281 Cherry Avenue #B
Lake Forest, CA 
92630

Farid 
Monjazeb & 
Mahamad 
Mehdi Haji towing Towing Services San Diego High

06/13/2003 Peanuts Sandwiches 22722 Centre Drive #A
Lake Forest, CA 
92630 Ron Mitchell 472-3922 Bar

Limited service 
restaruants Santa Ana Low

06/13/2003
Midas Auto Service 
Experts 22752 Centre Drive

Lake Forest, CA 
92630

Eric 
Castano 855-1218 Auto repair

Automotive 
exhaust system 
repair shops Santa Ana Low

06/13/2003 AMF Forest Lanes 22771 Centre Drive
Lake Forest, CA 
92630

Nancy 
McKay 770-0055

Recreation, 
bowling Restaurant Santa Ana Low
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03/26/2004
Bokkes Independent 
Mercedes Service 20591 Canada Road

Lake Forest, CA 
92630 Tom Bokkes 830-3411 Auto repair

General 
automotive repair 
shops Santa Ana Low

Battery Experts 20601 Canada Road
Lake Forest, CA 
92630 837-6322 auto Auto supply store Santa Ana Medium

04/01/2004 W B Starr Inc 20602 Canada Road
Lake Forest, CA 
92630

William & 
Martha Starr Owners 770-8835 770-8839

Ag - lawn and 
garden

Landscape 
counseling and 
planning Santa Ana Low

Hergesheimer 
Motorsports 20612 Canada Road

Lake Forest, CA 
92630 Laura Oviatt automobile

General 
automotive repair 
shops Santa Ana Medium

Bayside Concrete 
Construction 20631 Canada Road

Lake Forest, CA 
92630 Kary Yergler 770-4700 770-7518

Construction, 
concrete

Special trade 
contractors: 
concrete work Santa Ana Medium

01/28/2004 McLaren Unibody Inc 20781 Canada Road
Lake Forest, CA 
92630

George 
McLaren 855-0145

Top & Body repair 
& paint shops Santa Ana Low

04/08/2004 Shmaze Custom Coatings 20792 Canada Road
Lake Forest, CA 
92630

Michael 
Shamassian 583-1448 583-1263

Auto body/paint/ 
repair

Top, body & 
upholstery repair 
shops and Paint Santa Ana Low

03/31/2004

Richard Cohen 
Landscape & 
Construction 20795 Canada Road

Lake Forest, CA 
92630

Richard 
Cohen 768-0599

Lawn & garden 
services

Landscape 
counseling and 
planning Santa Ana Medium

Lasting Impressions 
Landscape Maintenance 27076 Burbank

Foothill Ranch, 
CA 92610

Matthew K. 
Davenport Owner 586-5296 586-6956

www.lastingi
mpressionsla
ndscape.com

Lawn and 
garden services

Landscape 
counseling and 
planning Santa Ana Medium

03/15/2004
Spectrum Care 
Landscape 27181 Burbank

Foothill Ranch, 
CA 92610 Roland Tittle 454-6900 454-6910

Landscape 
counseling and 
planning Santa Ana Medium

Sunset Landscape 27201 Burbank
Foothill Ranch, 
CA 92610

James 
Roughan 455-4636 457-1823

Lawn and 
garden services

Landscape 
counseling and 
planning Santa Ana Medium

05/13/2005
Green Thumb 
International Nursery 23782 Bridger Road

Lake Forest, CA 
92630

Bud 
Bergquist

Business 
owner 837-3040 837-0214 Retail nursery Retail Nursery San Diego High

Sierra Pool & Spa Service 23811 Bridger Road #103
Lake Forest, CA 
92630

Mike 
Robinson Owner 951-1220 951-0834

www.sierrapo
olandspa.co
m

Pool 
maintenance

Swimming pool 
cleaning and 
maintenance San Diego High

08/28/2003 McDonald's Restaurants 23861 Bridger Road
Lake Forest, CA 
92630

Assad 
Wahdat

Store 
manager 768-2976 768-2976 Restaurant

Limited Service 
Restaurants San Diego High

01/19/2005
Arbys Roast Beef 
Restaurants 23862 Bridger Road #A

Lake Forest, CA 
92630

Marco 
Perez

General 
manager 581-1082 Restaurant

Limited Service 
Restaurants San Diego High

06/16/2003 Scarantino's Italian Inn 23862 Bridger Road
Lake Forest, CA 
92630

Sal 
Scarantino 768-8757 Restaurant

Full service 
restaurants San Diego High

06/25/2003 El Toro Chevron Service 23891 Bridger Road
Lake Forest, CA 
92630 Fred Hatami 837-3370 Gas station

Gasoline service 
station San Diego High

08/28/2003
Subway Inside Chevron 
Station 23891 Bridger Road

Lake Forest, CA 
92630 Fred Hatami 837-3370 Restaurant

Full service 
restaurants San Diego High

Landscape Specialist Inc 23676 Birtcher Drive
Lake Forest, CA 
92630

Tom 
Hernandez 581-9737 581-0436 landscape

Landscape 
counseling & 
planning Santa Ana Medium

06/16/2003
Stanley Steemer Carpet 
Cleaner 20412

Barents Sea 
Circle

Lake Forest, CA 
92630 Ronnie Hall

Branch 
Manager 855-0245 855-6206

www.stanleys
teemer.com

Carpet & 
upholstery 
cleaning

Carpet and 
Upholstery 
Cleaning Santa Ana Low
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06/09/2004
Miramar Wholesale 
Nurseries 19480

Baker Ranch 
Road

Foothill Ranch, 
CA 92610 Ty Hayward Manager 951-7999 951-5999 Plant nursery

Ornamental 
nursery products Santa Ana Medium

TruGreen Land Care LLC 20200 Bake Parkway
Lake Forest, CA 
92630 Ty Hayward 951-7999 951-5999

Landscape 
service

Landscape 
counseling & 
planning Santa Ana Medium

Self Inspect
Metropolitan Water 
District 20584 Bake Parkway

Lake Forest, CA 
92630 Water supply Santa Ana Medium

06/11/2003 Purrfect Auto Service 20751 Bake Parkway
Lake Forest, CA 
92630 Azim Atta 830-7614 Auto repair

General 
automotive repair 
shops Santa Ana Low

06/11/2003 R & S Auto Care 20771 Bake Parkway #D
Lake Forest, CA 
92630

Kourosh 
Azar 586-5333 Auto repair

General 
automotive repair 
shops Santa Ana Low

06/11/2003
Certified Japanese Auto 
Repair 20771 Bake Parkway #F

Lake Forest, CA 
92630

Long 
Nguyen Owner 770-4954 770-5716 Auto repair

General 
automotive repair 
shops Santa Ana Low

06/11/2003 Bake Auto Care 20771 Bake Parkway #H
Lake Forest, CA 
92630

Lazarus 
Pouryad Owner 581-5111 581-5571 Auto repair

General 
automotive repair 
shops Santa Ana Low

Cottman Transmission 20771 Bake Parkway #B
Lake Forest, CA 
92630

Mike 
Levenson Owner 951-2095

www.cottman
.com Auto repair

Automotive 
transmission repair 
shop Santa Ana Medium

06/11/2003 Phillips Tire Co. 20771 Bake Parkway #A
Lake Forest, CA 
92630 Louis Torres Manager 837-3434 837-3399 Retail tires

Tires and Inner 
tubes Santa Ana Low

06/10/2003 Iron Mule 21212 Bake Parkway #C
Lake Forest, CA 
92630

Steven J. 
Quella 586-6853 Bar

Drinking places 
(alcoholic 
beverages) Santa Ana Low

06/01/2003 Dry Clean Express 21212 Bake Parkway #E
Lake Forest, CA 
92630

Patricia & 
Samuel 
Gonzales 586-8815 Drycleaners

Drycleaning plants, 
except rug Santa Ana Low

06/10/2003 El Pollo Loco 21212 Bake Parkway #G
Lake Forest, CA 
92630

Roland 
Sponberg 454-8312 Restaurant

Limited Service 
Restaurants Santa Ana Low

07/22/2004 Happy Wok 21212 Bake Parkway #B
Lake Forest, CA 
92630 Peter Ng Owner 457-9313 Restaurant

Limited Service 
Restaurants Santa Ana Medium

Foothill Ranch Chevrolet 70
Auto Center 
Drive

Foothill Ranch, 
CA 92610

Mark 
Dershem

General 
Manager 457-2000 457-2015

New and used 
car dealer

Motor vehicle 
dealers, new and 
used Santa Ana Medium

 02/02/2005 
02/17/2005 Foothill Ranch Dodge 81

Auto Center 
Drive

Foothill Ranch, 
CA 92610

Hesham El 
Hamayel 471-8000 471-8050

New and used 
car dealer

Motor vehicle 
dealers, new and 
used Santa Ana Medium

06/02/2003
Refrigeration Supplies 
Distributor 26021

Atlantic Ocean 
Drive

Lake Forest, CA 
92630

Doug 
McAllister Owner 380-9558 380-9332

Mfg. 
refrigeration & 
heating 
equipment

refrigeration 
equipment and 
supplies Santa Ana Low

Parkway Lawnmower 
Shop 22511 Aspan Street #A

Lake Forest, CA 
92630

Morihito 
Kingo 855-4288

Lawnmowers 
sales & service

Lawnmower repair 
shops Santa Ana Medium
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06/04/2003
The Service Station of 
Lake Forest 22512 Aspan Street

Lake Forest, CA 
92630

Frank 
Garcia 458-7300

General Auto 
repair

General 
automotive repair 
shops Santa Ana Low

SS Auto 22515 Aspan Street #C
Lake Forest, CA 
92630 457-0511 automotive

General 
automotive repair 
shops Santa Ana Medium

Premium Autoline 22515 Aspan Street #D
Lake Forest, CA 
92630 707-5886 855-1630 automotive

General 
automotive repair 
shops Santa Ana Medium

Richmark Nursery 22706 Aspan Street #402
Lake Forest, CA 
92630 458-2500 nursery Retail nursery Santa Ana Medium

out of 
business C. J.'s Produce Co. 22706 Aspan Street #301

Lake Forest, CA 
92630

Mark 
Haness 859-6116 854-2269 Produce brokers

Wholesale trade-
non-durable 
goods, Fresh fruits 
& vegetables Santa Ana Medium

06/04/2003
Lake Forest Transmission 
Inc 22741 Aspan Street #A

Lake Forest, CA 
92630 Rob James 455-0545 Auto repair

Automotive 
transmission repair 
shop Santa Ana Low

06/04/2003 Lake Forest Auto Repair 22741 Aspan Street #C
Lake Forest, CA 
92630

Steve 
Costos 380-9840 Auto repair

General 
automotive repair 
shops Santa Ana Medium

06/04/2003
Irvine European Auto 
Repair 22741 Aspan Street #E

Lake Forest, CA 
92630 Mike Bumo 951-3700 Auto repair

General 
automotive repair 
shops Santa Ana Low

06/04/2003
Hi-Tech Automotive 
Center 22751 Aspan Street #B

Lake Forest, CA 
92630

Maryann S. 
Holter 472-3750 472-3751 Auto repair

General 
automotive repair 
shops Santa Ana Low

Express Termite 22762 Aspan Street #211
Lake Forest, CA 
92630 380-0120

Disinfecting & pest 
control services Santa Ana Medium

06/25/2003 America's Tire Company 22765 Aspan Street
Lake Forest, CA 
92630 Jim Fuller 472-8840 472-8478 Retail auto tires

General Auto 
Repair shop Santa Ana Low

Grand Automotive 19232 Alton Parkway
Foothill Ranch, 
CA 92610

Houssam S. 
Kabbani 454-1449 Auto repair

General Auto 
Repair shop Santa Ana Medium

Foothill Ranch Auto Spa 19232 Alton Parkway
Foothill Ranch, 
CA 92610 Steve Kim 699-1222 Car wash Car Washes Santa Ana Medium

38401 Thuanh Binh Restaurant 23600
Rockfield 
Boulevard

Lake Forest, Ca 
92630

Ha Xu 
Chung 457-1460 Restaurant Restaurant Santa Ana Medium

06/22/2005
Genghis  Khan Peking & 
Mongolian Bar-B-Que 23615 El Toro Road

Lake Forest,  CA  
92630 Restaurant Restaurant San Diego High

38595 Excel Paving Co. 2230
Lemon Ave.  
PO Box 16405

Long Beach,  CA 
90806

Jason 
Martin

717-751-
7373 San Diego High

08/26/2005
Carsmetics Express 

Accident Repair 25252 Jeronimo Road
Lake Forest, CA  

92630 John Wilson

Operation
s 

Manager 470-1600 Auto body repair
General Auto Body 

Repair Shop San Diego High

38672 
11/22/05 Enterprise Rent-A-Car 23591

Rockfield 
Boulevard (A) 

Lake Forest,  CA  
92630 Cliff Pfeiffer

Rental 
manager 855-2966 Car Rental Car Rental Santa Ana Medium

08/31/2005 EGBAR Coffee Co. 21991 El Toro Road #9
Lake Forest,  CA  
92630

Jeff 
Blackwell 461-7880 Restaurant Restaurant San Diego High
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9/14/2005 
9/15/2005 Chevron Station 2731

Lake Forest 
Drive

Lake Forest, CA 
92630

Neddy 
Ridera 951-9708 Gas Station

Gasoline service 
station Santa Ana High

38709  Honey Baked Ham Co. 23851 Bridger Road
Lake Forest, CA 
92630

Juan 
Chavez Manager 837-3822 Food Grocery Store San Diego High

38714 Der Wienerschitzel 20652
Lake Forest 
Drive

Lake Forest,  CA  
92630

Joel 
Delgado Manager Santa Ana Medium

38741 Asiana Ranch Market 23807 El Toro Road
Lake Forest,  CA  
92630

Gilbert 
Francisco 454-8100 San Diego High

38666
Dream Dinners Lake 
Forest 22369 El Toro Rd.

Lake Forest,  CA  
92630

Debbie 
Ranck Manager 235-9371 Food Processing San Diego High

 11/16/05 J&S Liquor 25262 Jeronimo Road
Lake Forest,  CA  
92630

Tirath & 
Joga Singh

714-761-
5670 Santa Ana Low

38729
WR Lane Construction & 
Engineering 23651 El Toro Rd.

Lake Forest,  CA  
92630

Duke 
Conlon

Superinte
ndent

951-817-
8730 San Diego High

03/15/2006
Corporate Image Mobile 

Detail 28146 Amable
Mission Viejo,  

CA  92692
Scott 

Emmert Owner
949-338-

5252 San Diego High

02/14/2006 P.S. Business Parks 22600
Lambert Street 
# 805

Lake Forest,  CA  
92630 Santa Ana Medium

06/19/2006 Asia Buffet 23552 El toro Road
Lake Forest,  CA  
92630

Benjamin 
Josida Restaurant San Diego High

09/28/2006 Touch of Thai 24602 Raymond Way
Lake Forest,  CA  

92630
Banchongnit 

Srisuwan
949-462-

9057
949-462-

9285 Restaurant San Diego High

09/27/2006 Los Cabos Cantina 20702
Lake Forest 
Drive

Lake Forest,  CA  
92630

Enrique 
Renteria

949-215-
4081

949-215-
5127 Restaurant Santa Ana Medium

09/26/2006 Fuddruckers Inc 26771
Rancho 
Parkway

Lake Forest,  CA  
92630 Brett Ales

General 
manager

949-597-
2071

949-597-
2187 Restaurant Santa Ana Medium

06/27/2006
Orange County Yellow 
Cab 23182 Orange Avenue

Lake Forest,  CA  
92630 Mike Nejire San Diego High

Lake Forest Golf Center 23308 Cherry Avenue
Lake Forest, CA 
92630 859-1455 859-0344 Golf course San Diego High

02/08/2006 China Buffet 23552 El Toro Road
Lake Forest,  CA  

92630 Restaurant San Diego High

02/28/2006 Nory's Restaurant 23798 Mercury Road
Lake Forest,  CA  

92630 Restaurant Santa Ana Medium

04/18/2006 Enterprise Rent-A-Car 20671
Lake Forest 

Drive, ste.104B
Lake Forest,  CA  

92630 Mr. Silveran
949-859-

0693 Santa Ana Medium

05/16/2006
Ramon's Mexican 

Restaurant 21991 El Toro Rd. #7
Lake Forest,  CA  

92630
Ray 

Hernandez Owner
949-206-

9072 Restaurant San Diego High

05/10/2006 Island BBQ 23646
Rockfield 
Boulevard

Lake Forest,  CA  
92630

Eric 
Wiggans Santa Ana Medium

03/29/2006 Farmers Workshop 23372 El Toro Rd.
Lake Forest,  CA  

92630 Michelle 
949-859-

1557 Santa Ana Medium

06/08/2006
Excalibur Automotive 

Detailing Lalo
714-360-

2879 San Diego High

05/18/2006
Trabuco Canyon Water 

District 26340
Dimension 

Drive
Lake Forest,  CA  

92630 Neil Santa Ana Medium

C:\Documents and Settings\dslaven\Desktop\FINALS\05_06 Water Quality inventory.Master UPDATED 11.07.06 25

0036347



Numerical List by Association City of Lake Forest
HOA/Residential Inventory

Map 
# Association

su
b

Property Management 
Co. Address City Contact Phone

1
Lake Forest I 
Community Assoc.

Professional 
Community 
Management        Lake 
Forest I

23726 Birtcher                             
22921 Ridge Route Drive

Lake Forest, CA     
Lake Forest, CA Marilyn Walczak, GM 837-6100

3
Prothero Mobile 
Home Park None 24701 Raymond Lake Forest, CA Marge Gorman, GM 768-1511

4 Gates HOA None 23971 Larkwood Lane Lake Forest, CA
Mark Neible, President  
neibel@cox.net 380-1667

5 Freedom Village None 23442 El Toro Road Lake Forest, CA Steve Ross, Exec. Director 472-4700

6

Kimberly Gardens 
Mobile Owner's 
Assoc. None 24922 Muirlands Blvd. #47 Lake Forest, CA Ms. Billie Martin, President 583-7153

7
El Toro Mobile 
Estates HOA

Meadows Management 
Realty 190 Newport Ctr. Dr., #100 Newport Beach Marilyn Macy-Green 644-1860

8
Aliso Creek Villas 
HOA

Transpacific 
Companies 2020 E. First St., Ste 500 Santa Ana Pam Hunt Property Mgr. 

714-285-2626 
x214

9
The Shores at Lake 
Forest

Professional 
Community 
Management 23726 Birtcher Lake Forest, CA George Ross, GM 768-7261

10

Forest Gardens 
Mobile Home 
Community None 24001 Muirlands Lake Forest, CA Mr. & Mrs. Jack Horn, Mgrs 830-5800

11 Prairie Ridge HOA  II
Lake Forest II Master 
HOA 24752 Toledo Way Lake Forest, CA Joanne Burrows, GM 586-0860x11

12 Vista Verde HOA
CMC Association 
Management 2492 Walnut Ave., Ste.#100 Tustin, CA Tina Stephens 714-665-2900

13
Lake Forest Keys 
HOA II Self Managed 19 Hammond Ste.#503 Irvine, CA

Dewellyn de la Cruz, GM    
Joann Borrows, GM

951-4792           
586-0860x11

14 Serrano Woods HOA II
Action Property 
Management 29B Technology Dr., #100 Irvine, CA Marsha Yetter, Assoc. Mgr. 450-0202

15 Lakeside Park HOA II
Village Way  
Management, Inc. 2 Venture, Suite 500 Irvine, CA Paula Lidyoff 450-1515

16 The Oaks HOA II

Professional 
Community 
Management 23726 Birtcher Drive Lake Forest, CA Rene Decker 768-7261
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17
Lake Forest 
Townhouses Assoc.

RCM  Rinevol 
Community 
Management 27101 Aliso Creek Rd. #126 Aliso Viejo, CA Barbara Volpe 455-2788

18 Ranch Viejo El Toro
Western Property 
Management 1820 E. Garry Ave. Ste. 104 Santa Ana, CA Wendy Gonzales 261-6449

18 Rancho Viejo HOA
Western Property 
Management 1820 E. Garry Ave. Ste. 104 Santa Ana, CA Wendy Gonzales 261-6448

19
Carefree El Toro 
Owners Assoc.

Western Property 
Management 1820 E. Garry Ave. Ste. 104 Santa Ana, CA Susan Castro 261-6449

20
Viejo West 
Condominiums

Huntington West 
Properties, Inc

Mail to: P.O. Box 1098                 
13812 Goldenwest, #100

Westminster, CA  
Westminster, CA Bill Atkinson

714-891-1522 
x225

21 Bennett Ranch HOA

Progressive 
Community 
Management 27405 Puerta Real, Ste 300 Mission Viejo, CA Sophia Djordjvic 582-7770

22
Woodside-El Toro 
HOA AMMCOR 970 Calle Amanecer, #A San Clemente, CA Luis Rosas 661-7767

23
Aliso Park Estates 
HOA

Total Property 
Management 2 Corporate Park, Ste 200 Irvine, CA Bob Gundaker, Property Mgr. 261-8282

24 Cedar Glen HOA
Seabreeze Property 
Management 39 Argonaut, Ste. 100 Aliso Viejo, CA Amanda McGinley 855-1800

25 Hillsford HOA
Seabreeze Property 
Management 39 Argonaut, Ste. 100 Aliso Viejo, CA Amanda McGinley 855-1800

26
Grandview Crest 
HOA

Total Property 
Management 2 Corporate Park, Ste 200 Irvine, CA Bob Gundaker, Property Mgr. 261-8282

27
Concord Crossing 
Community Assoc.

Huntington West 
Properties, Inc

Mail to: P.O. Box 1098                 
13812 Goldenwest, #100

Westminster, CA  
Westminster, CA Bonnie Atkinson 714-891-1522

28
White Oak Condos 
HOA Mission Management

P.O. Box 4617                             
27281 Los Rambles, #170

Mission Viejo, CA    
Mission Viejo, CA Lori Russell 582-8477

29

Le Parc 
Townhomeowners 
Assoc.

Action Property 
Management 29 B Technology Dr., Ste.#100 Irvine, CA Don Chesemore. Assoc. Mgr. 450-0202

30
Bench Mark Villas 
HOA Rein & Associates, Inc. 2212 Dupont, Ste. F Irvine, CA Brian Reisienger 756-0007

31
Old Trabuco Road 
Highlands HOA Rein & Associates, Inc. 2212 Dupont, Ste. F Irvine, CA Brian Reisienger 756-0007

32
Rancho de los Alisos 
HOA

Seabreeze Property 
Management 39 Argonaut, Ste. 100 Aliso Viejo, CA Carrie Vavadil 855-1800
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33
Los Alisos Skyview 
HOA

Laguna Shores 
Management

26131 Marguerite Pkwy               
#D Mission Viejo Kris Madison 643-1600 x15

34
Lake Forest Drive 
Assoc.

Action Property 
Management 29 B Technology Dr., Ste.#100 Irvine, CA Marsha Yetter, Assoc. Mgr. 450-0202

35
Lake Forest II Master 
HOA II

Lake Forest II Master 
HOA 24752 Toledo Way Lake Forest, CA Joanne Burrows, GM 586-0860x11

36 Citrus Lane HOA
Ryan Community 
Consultants P.O. Box 51084     Irvine, CA

Cindy Douglas  reached a vx 
mail for gary and mary 719-9533

37
Serrano Highlands 
Master HOA

Transpacific 
Companies 2020 E. First St., Ste 500 Santa Ana Pam Hunt Property Mgr. 

714-285-2626 
x214

38
Serrano Sandcastle 
HOA

Merit Property 
Management, Inc. 1 Polaris Way, #100 Aliso Viejo, CA Tara Sornoso 448-6000

39 Vista Del Flores HOA S

Professional 
Community 
Management 23726 Birtcher Lake Forest, CA George Ross, GM 768-7261

40
Willow-Glen Serrano 
HOA S

Keystone Pacific 
Property Management 16845 Von Karman, #200 Irvine, CA Sandra Park, Property Mgr. 833-2600

41
Carriage Hill Serrano 
HOA S

TPMS Tritz 
Professional Mgmt 
Service 1536 E. Warner Ave., #A Santa Ana, CA Rob Tritz 714-891-1105

42 San Remo Rec HOA
TSG Independent 
Property Mgmt, Inc. 27129 Calle Arroyo, #1802 San Juan Capistrano, CA George Gustave 388-1089

42
San Remo Villas 
HOA S

TSG Independent 
Property Mgmt, Inc. 27129 Calle Arroyo, #1802 San Juan Capistrano, CA George Gustave 388-1089

43
Hill View Serrano 
HOA S

TPMS Tritz 
Professional Mgmt 
Service 1536 E. Warner Ave., #A Santa Ana, CA Rob Tritz 714-891-1105

44 Tierra Vista HOA S
Merit Property 
Management, Inc. 1 Polaris Way, #100 Aliso Viejo, CA Bob Gresham 448-6000

45
Smoke Tree Serrano 
HOA S

Amber Property 
Management 29875 Sienna Parkway Ladera Ranch, CA Michelle Cleveland 429-5831

46
Serrano Park 
Community Assoc.

Professional 
Community 
Management 23726 Birtcher Lake Forest, CA Brenda Zizzo, General Mgr. 768-7261
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Numerical List by Association City of Lake Forest
HOA/Residential Inventory

Map 
# Association

su
b

Property Management 
Co. Address City Contact Phone

47

Pacific 
Commercentre           
Crescent Bay Dr. to 
Dimension, incl both 
sides Bake & 
Commercentre Makena Properties 26522 La Alameda, #285 Mission Viejo, CA Emily Christiensen 348-3333

47

Pacific 
Commercentre          
Trabuco Rd. to Tasman 
Sea incl. Pacific Ocean 
Dr. Makena Properties 26522 La Alameda, #285 Mission Viejo, CA Emily Christiensen 348-3333

48 Autumnwood HOA None 27129 Calle Arroyo, #1802 San Juan Capistrano, CA George Gustave 388-1089

49
Dimension Business 
Park None 26211 Dimension Dr. Lake Forest, CA Charron Seitz 951-3946

50 Whispering Hills HOA

Professional 
Community 
Management 23726 Birtcher Lake Forest, CA Brenda Zizzo, General Mgr. 768-7261

51 Meadowood HOA

Professional 
Community 
Management 23726 Birtcher Lake Forest, CA Jenny Erwin, General Mgr. 768-7261

52
Classics at Lake 
Forest HOA

Seabreeze Property 
Management 39 Argonaut, Ste. 100 Aliso Viejo, CA Christina Norhadian 855-1800

53
Vintage Woods 
Apartments None 26356 Vintage Woods Rd. Lake Forest, CA Kandie Zitting, Manager 586-8940

54 San Rita Ridge HOA
Cardinal Property 
Management, Inc. 1290 N. Hancock St., Ste. #103 Anaheim, CA Anita Hilyer 714-779-1300

55
Mariposa 
Maintenance Assoc.

Cardinal Property 
Management, Inc. 1290 N. Hancock St., Ste. #103 Anaheim, CA Anita Hilyer 714-779-1300

56 Montbury HOA

Professional 
Community 
Management 23726 Birtcher Lake Forest, CA Debbie Evans, COO 768-7261

57
Sycamore Creek 
HOA

Keystone Pacific 
Property Management 16845 Von Karman, #200 Irvine, CA Chris Padilla, Property Mgr. 833-2600
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Numerical List by Association City of Lake Forest
HOA/Residential Inventory

Map 
# Association

su
b

Property Management 
Co. Address City Contact Phone

58

Normandale to 
Audubon/                    
El Toro Rd. to 
Vintage Wy None 26981 Parkmount Circle Lake Forest, CA Gene Sansone 768-0948

59
Normandale 
Community Assoc. The Emmons Group 17300 Red Hill Ave., #210 Irvine, CA Cynthia Davis, Sr. Manager 798-0350

60 Wind Rows HOA
Seabreeze Property 
Management 39 Argonaut, Ste.#100 Aliso Viejo, CA Sandy Shores 855-1800

61
Pheasant Creek-El 
Toro Condo Assoc.

Merit Property 
Management, Inc. 1 Polaris Way, #100 Aliso Viejo, CA Joe Mazza 448-6000 

62
River Oaks 
Condominiums None 20702 El Toro Road Lake Forest, CA

Martha Ellison                          
Cindy Piazza-Ivy 855-3111

63

El Toro Materials 
(formerly Baker Ranch 1 
& 3) Bayshore Holding 4001 MacArthur Bldg. 102 Newport Beach Christopher O. Veitch 475-0890

63

Shea Baker Ranch 
Joint Venture (formerly 
Baker Ranch 1& 3) Bayshore Holding 4001 MacArthur Bldg. 102 Newport Beach Christopher O. Veitch 475-0890

64
Baker Ranch Area I 
Assoc. Management Company P.O. Box 11285 Costa Mesa, CA Candace Cox 645-1451

65
Baker Ranch Area II 
Assoc Management Company P.O. Box 11285 Costa Mesa, CA Candace Cox 645-1451

66 Forest Creek HOA II
Lake Forest II Master 
HOA 24752 Toledo Way Lake Forest, CA Joanne Burrows, GM 586-0860x11

67
Parkwood Estates 
HOA II

Lake Forest II Master 
HOA 24752 Toledo Way Lake Forest, CA Joanne Burrows, GM 586-0860x11

68 Lake Park West HOA II
Lake Forest II Master 
HOA 24752 Toledo Way Lake Forest, CA Joanne Burrows, GM 586-0860x11

69 Serrano Ridge HOA II
Lake Forest II Master 
HOA 24752 Toledo Way Lake Forest, CA Joanne Burrows, GM 586-0860x11

70 Indian Hills HOA II
Lake Forest II Master 
HOA 24752 Toledo Way Lake Forest, CA Joanne Burrows, GM 586-0860x11

71 The Woods HOA II
Lake Forest II Master 
HOA 24752 Toledo Way Lake Forest, CA Joanne Burrows, GM 586-0860x11

72
Parkwood Estates II 
HOA II

Lake Forest II Master 
HOA 24752 Toledo Way Lake Forest, CA Joanne Burrows, GM 586-0860x11
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Numerical List by Association City of Lake Forest
HOA/Residential Inventory

Map 
# Association

su
b

Property Management 
Co. Address City Contact Phone

73
Park Place 
Ranchwood HOA II

Lake Forest II Master 
HOA 24752 Toledo Way Lake Forest, CA Joanne Burrows, GM 586-0860x11

74
Foothill Ranch 
Maintenance Corp.

Merit Property 
Management, Inc. 1 Polaris Way, #100 Aliso Viejo, CA Starlyn Gay 448-6000

75
Foothill Business 
Assoc.

Merit Property 
Management, Inc. 1 Polaris Way, #100 Aliso Viejo, CA Patty Ayres 448-6000

76 Brittany HOA

Professional 
Community 
Management 23726 Birtcher Lake Forest, CA Bill Scales, General Mgr. 768-7261

77 Montecido HOA ACCELL 25301 Cabot Rd., Ste.#203 Laguna Hills Randa Rayor 581-4988

78 Portola Hills II HOA
Village Way  
Management, Inc.

P.O. Box 4708                             
22 Mauchly

Irvine, CA                    
Irvine, CA Gary Ross 450-1515

79 Salerono HOA
Merit Property 
Management, Inc. 1 Polaris Way, #100 Aliso Viejo, CA Heidi Bremer 448-6000

80 Foothill Antibes HOA
Merit Property 
Management, Inc. 1 Polaris Way, #100 Aliso Viejo, CA Donna Picciano 448-6000

81 Vineyards HOA
Action Property 
Management 29 B Technology Dr., #100 Irvine, CA Gary Frye. Assoc. Mgr. 450-0202

82
Canyon View 
Condominium Assoc.

Rightway Property 
Management

2102 Business Center Dr., Ste 
#130 Irvine, CA Jason Mulkay 858-1055

83
Canyon Rim 
Townhomes Assoc.

Professional 
Community 
Management 23726 Birtcher Lake Forest, CA Bill Scales, General Mgr. 768-7261

84 Portola Hills I HOA

RCM  Rinevol 
Community 
Management 27101 Aliso Creek Rd. #126 Aliso Viejo, CA Tina Volpe 455-2788

85 Villorio HOA
Platinum Property 
Management 2901 W Coast Hwy, #3200 Newport Beach Nancy Brazo 263-5969

86 Lyon Parkside Assoc.
Huntington West 
Properties, Inc

Mail to: P.O. Box 1098                 
13812 Goldenwest, #100

Westminster, CA  
Westminster, CA Rebecca Sanchez

714-891-1522 
x226

II - Sub Assoc. of 
Lake Forest II 
Association, Sun and 
Sail Club

S- Sub Assoc. of 
Serrano Highlands
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City of Lake Forest 
NPDES Construction Facilities Inventory - San Diego Creek/Newport Bay

# Project Name Street # Street Name
Street 
suffix Suite Zip Tract #

Total 
Site 
Area WDID Number

Description of 
Project

Type of 
Project

Source 
Activities

Construction 
start date

Construction end 
date

Developer 
Name Developer Address

Developer 
Phone Developer Fax

Developer Onsite 
Contact

Responsible 
Party or 
Emergency 
Contact

Grading/ 
Building 
Permit # Size Priority

6
Foothill Ranch 
Medical 26700 Towne Centre 92630 2.52 930C326647 Commercial Commercial Grading 9/14/04

Boureston 
Development

5500 Trabuco Road, Suite 
100, Irvine, CA 92620 (949) 387-4665 (949) 767-5929

Steve Gossett 
(909) 351-6805 M

7
Silhouette Medical 
Plaza 27432 Portola Parkway 92630

Parcel 1 - 
PM 99-
216 1.688 9-30C330717 Commercial Commercial Grading 12/23/04 7/1/05

ACS Real 
Estate Group

16148 Sand Canyon 
Avenue, Suite 100, Irvine, 
CA 92618 (949) 263-1920 (949) 263-1921

Hal McClintock 
(949) 337-0883

Tae Dixon        
(949) 337-0882 36913 M

10 Staybridge Hotel 2 Orchard Parkway 92630 2.72 930C326511 Commercial Commercial Grading 7/4/05 Will & Max Inc.
23702 Rockfield Blvd., 
Lake Forest, CA  92630

Bob Medearis 
(909) 240-4989 34995 M

11 Baker Ranch Bake Parkway 92630 142 9305314995 Commercial Commercial Grading N/A
Shea 
Properties

Gene Spindler 
(949) 389-7116 M

18
Acsension 
Cemetary 24754 Trabuco Road 92630 1.5 930C330709 Commercial Commercial Grading 5/5/05 John Callahan

Mike Padian   
(949) 370-9778 37840 M 8/16/2005

19 Babies R Us 26532 Towne Centre Drive 92630 2.15 830C335063 Commercial Commercial Grading Lew Caulk M

20 Shops at Foothill 41/45 Auto Centre Drive 92630 3.4 930C335802 Commercial Commercial Grading 10/26/05 10/26/06 Kahl & Goveia
250 Brooks Street    
Laguna Beach, CA  92651 (949) 376-1100 (949) 376-7388

Rick Renze    
(310) 390-9400

Gunther Liedl (949) 
376-1100 40373 M

21
10

Comments/  
Inspections

Page 1 of 1 11/9/2006 5:16 PM
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City of Lake Forest 
    NPDES Construction Facilities Inventory - Aliso Creek

Project # Project Name Street # Street Name
Street 
suffix Suite Zip APN #

Total 
Site 
Area WDID Number

Description of 
Project

Type of 
Project

Source 
Activities

Construction start 
date

Construction end 
date Developer Name Developer Address

Developer 
Phone 

Developer 
Fax

Developer Onsite 
Contact

Responsible 
Party or 
Emergency 
Contact

Grading/ 
Building 
Permit # Size Priority Comments/Inspections

8 Goo Pile 1 Rocky 92630 Former Quarry Grading Saddleback Church
1 Saddleback Pkwy. 
Lake Forest, CA 92630 M

9
Foothill Animal 
Hospital 29040 Portola Parkway 92630

PM 2001-
130, 
Parcel 1 0.53 N/A Commercial Bldg. Commercial Grading February-05 September-05 Canyon Consulting

4665 MacArthur Court 
Suite 200, Newport 
Beach, CA  92660

(949) 486-
1430

(949) 486-
1442

Jesus Michell 
(949) 486-1430

Joe Scott     
(714) 964-9565 37296 M

14
OCFA - Fire 
Station #19 23022 El Toro Road 92630 0.803 N/A Fire Station Grading 11/8/04 10/15/05

Orange County Fire 
Authority

180 S. Water Street, 
Orange, CA  92866

(714) 744-
0566

Dan Depudja 
(714) 206-0752

Jack O'Meara 
(714) 317-4499 36436 M

15
The Orchard at 
Saddleback

23622-
23720 El Toro Road 92630

617-061-
37,38,39,
65,66,67,
68 24.5 930C330817 Commercial Bldg. Commercial Grading 11/15/04 11/15/05 Westrust

26901 Agoura Road, 
Suite 250, Calabasas 
Hills, CA 91301-5103

(818) 878-
9300

(818) 878-
9347

Steve Bukich 
(949) 795-2730

Scott Lorenz 
(818) 681-5500 37597 M

21

The Orchard at 
Saddleback - 
Phase II

23622-
23720 El Toro Road 92630

617-061-
37,38,39,
65,66,67,
68 24.5 930C330817 Commercial Bldg. Commercial Grading 12/9/05 12/6/06 Walf LLC/Westrust

26901 Agoura Road, 
Suite 250, Calabasas 
Hills, CA 91301-5103

(818) 878-
9300

(818) 878-
9347

Carl Johnson 
(951) 245-5400

Scott Lorenz 
(818) 681-5500 41474 M

22 The Arbor 23651 El Toro Road 92630 13.454 93DC336213 Commercial Bldg. Commercial Grading 11/8/05 12/31/06
Arbor Lake Forest 
Retail LP

505 N. Tustin Avenue, 
Suite 267, Santa Ana, 
CA 92705-3735

(714) 542-
8045

(714) 542-
8015

Duke Conlon 
(951) 316-8859

David Plante 
(951) 817-8730 40476 M
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City of Lake Forest
WQMP Summary
7/1/05 thru 6/30/06
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Total

Approval Date 5/8/06 10/12/06 12/5/05 11/18/05 9/28/06

Acres 12.50 3.40 24.50 0.23 5.22 45.85

San Diego Creek F 1 1 1 1 4

Aliso Creek J 1 1

Residential 0

Industrial 0

Retail/Office Center 1 1 1 1 1 5

Restaurants/Warehouse/Grocery 0

Fuel Dispensing 0

Vehicle Repair/Maintenance 0

Yes 1 1 1 1 4

No 1 1

1 0

2 1 1 1 3

3 0

4 1 1

5 1 1

6 0

7 1 1 1 3

8 0

Design Concept 1: Minimize Stormwater runoff, minimize 
project's impervious footprint and conserve natural areas 0

Design Concept 2:  Minimize directly connected 
impervious areas (DCIAs) 1 1 1 3

Design Concept 3:  Create Reduced or "Zero Discharge" 
Areas (Runoff Volume Reduction) 1 1

Design Concept 4:  Conserve Natural Areas (C-Factor 
Reduction) 0

Education of Property Owners, Tenants and Occupants N1 1 1 1 1 1 5

Activity Restrictions N2 1 1 1 1 4

Common Area Landscape Management N3 1 1 1 1 1 5

BMP Maintenance N4 1 1 1 1 1 5

Title 22 CCR Compliance (How development will comply) N5 1 1 1 3

Local Industrial Permit Compliance N6 1 1

Spill Contingency Plan N7 1 1 1 1 4

Underground Storage Tank N8 0

Hazardous Materials Disclosure Compliance N9 1 1 2

Uniform Fire Code Implementation N10 1 1

Common Area Litter Control N11 1 1 1 1 1 5

Employee Training N12 1 1 1 1 1 5

Housekeeping of Loading Docks N13 1 1 2

Common Area Catch Basin Inspection N14 1 1 1 1 4

Street Sweeping Private Streets and Parking Lots N15 1 1 1 1 1 5

Commercial Vehicle Washing N16 1 1

Retail Gasoline Outlet N17 0

Provide storm drain system stenciling and signage 1 1 1 1 1 5

Design and construct outdoor material storage areas to 
reduce pollution introduction 1 1

Design and construct trash and waste storage areas to 
reduce pollution introduction 1 1 1 1 1 5

Use efficient irrigations systems & landscape design, 
water conservation, smart controllers, and source control 1 1 1 1 4

Protect slopes and channels and provide energy 
dissipation 1 1 2

Incorporate requirements applicable to individual priority 
project categories (from SDRWQCB NPDES Permit) 1 1

Dock areas a 1 1 2

Maintenance bays b 1 1

Vehicle wash areas c 0

Outdoor processing areas d 1 1

Equipment wash areas e 1 1

Fueling areas f 0

Hillside landscaping g 1 1

Wash water control for food preparation areas h 1 1 2

Community car wash racks I 0

Catch Basin Water Quality Inlet 1 1

Vegetated (Grass) Strips 1 1

Vegetated (Grass) Swales 1 1

Bio-retention 1 1

Proprietary Control Measures 0

     Flo-Gard 1 1

     Drain-Pac 0

     CDS 1 1 2

     Stormceptor 1 1

     Stormwater Solution 1 1

0

0

0

0

Dry Detention Basin 0

Wet Detention Basin 0

Constructed Wetland 0

Detention Basin/Sand Filter 0

Porous Pavement Detention 0

Porous Landscape Detention 0

Infiltration Basin 0

Infiltration Trench 0

Media Filter 0

Proprietary Control Measures 1 1 1 1 4

0

0

0

0

0

0

0

0

0

0

0

Priority Project?

(See Table 7.11 - 1 of Exhibit 7.II - Model Water Quality 
Management Plan)
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Executive Summary 
 

  
 1  

 
FY 2006-07 is the fourth full year of program implementation relative to the Third Term 
Orange County Municipal Storm Water Permit. San Clemente’s program is fully 
implemented at this time, though staff modifies the program as necessary to comply with the 
permit objectives as elements of the City’s urban runoff and storm water pollution prevention 
program are continually assessed for effectiveness.  The City’s program remains flexible 
enough to incorporate new objectives, to remedy noted deficiencies immediately and to 
respond to specific needs of staff, citizens and regulators. 
 
Program Management 
 
San Clemente continues to implement a proactive and visible Clean Ocean Program, both 
locally and regionally. The City’s storm water management program includes five (5) full 
time staff positions, as well as support from almost all other City departments, to ensure that 
the program is effectively and properly implemented. 
 
Financial Analysis 
 
The Fiscal Year 2006-2007 cost to implement the program was about $2.7 million (includes 
capital projects). The program is funded with a dedicated storm water management utility 
fee. Revenue from this fee, as well as supplemental grant funds, resulted in a fully-funded 
program and positive operating balance.   
 
Best Management Practices (BMPs) Implementation and Assessment 
 
An important element of the City’s program is the implementation and/or refinement of 
structural and non-structural best management practices (BMPs).  While the City recognizes 
the importance of improving everyday habits of residents and of tourists and designing new 
facilities in a manner to prevent pollution, we also believe that structural treatment is 
sometimes necessary to abate background and existing environmental concerns.  Therefore, 
the City has pursued a number of projects, including disinfection treatment systems, 
hydrodynamic gross pollutant removal systems, and smaller retrofit and diversion projects. 
 
Existing Development Inventory and Oversight 
 
San Clemente continued inspection and enforcement of existing facilities, public and private, 
for implementation of mandatory minimum BMPs.  During FY 2006-2007, over 500 
inspections of existing municipal, industrial and commercial facilities were conducted.   
 
Public Education, Outreach and Participation 
 
Public education is an essential part of the City’s storm water and urban runoff pollution 
prevention program.  The City recognizes that when individuals in a community have a clear 
idea of where the pollution comes from, how it directly affects the community and what one 
can do to prevent those effects, the community will be more willing to support and 
participate in the pollution prevention program. Though impossible to actually quantify, the 
City estimates that it has made more than 4,000,000 impressions during the reporting period.   
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Land Use Planning for New Development and Significant Redevelopment 
 
The City makes several informational materials available to help project applicants 
understand and prepare Water Quality Management Plans, and the City continues to support 
the Countywide stormwater program in preparing additional checklists and informative 
handouts.   
 
There were no WQMPs approved during the reporting period. This is because major 
development projects currently underway are covered by WQMPs that were reviewed and 
approved during previous reporting periods. The City is almost at build-out, with few new 
development projects anticipated in the coming years. 
  
Construction Inventory and Oversight 
 
The City routinely modifies inspection protocols and outreach efforts to respond to the 
number of deficiencies are commonly noted by inspection staff.   
 
Illicit Discharge Detection and Elimination 
 
Administrative remedies to surface water quality violations appear to be working.  With few 
exceptions, Environmental staff rarely responds to repetitive violators.  The exceptions 
generally consist of rogue businesses that are not reflective of the industry, mobile businesses 
such as pet washes and auto detailing, and businesses that are known for evading business 
licensing requirements such as landscapers and certain construction trades.  Generally, the 
City will seek out these businesses and escalate administrative enforcement until compliance 
is achieved, and in rare cases the City has referred cases to the Orange County District 
Attorney for criminal investigation.   
 
Annual Assessment of LIP Effectiveness 
 
San Clemente has established several indictors that we feel may be useful for assessing our 
program: 

• Improved surface water quality, within the watershed and along the coastline, 
• Number of impressions made by public outreach, 
• Number of staff attending staff trainings, 
• Installation of dry weather and low flow treatment systems, 
• Number of catch basins cleaned and inspected per year, and 
• Amount of material removed from street by sweeping. 
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1.1 Background  
 
In response to escalating concerns about urban growth and the ultimate effects of polluted 
runoff transported from urban areas to surface waterbodies of Orange County via 
municipal storm drain systems, the San Diego Regional Water Board issued a series of 
Municipal Storm Water Permits against the County of Orange, the Orange County Flood 
Control District and the eleven (11) incorporated cities of south Orange County 
(collectively referred to as Permittees).  The most recent of these, termed the Third Term 
Permit (Order No. R9-2002-0001, NPDES No. CAS0108740), was issued on February 13, 
2002.  The Permit requires that each Permittee fully implement a detailed Jurisdictional 
Urban Runoff Management Plan (referred to locally as a Local Implementation Plan or 
LIP).  The LIP is defined in the Permit to include the following elements: 

• Program Management 
• Financial Analysis 
• Best Management Practices (BMPs) Implementation and Assessment to the 

Maximum Extent Practicable (MEP) 
• Legal Authority 
• Existing Development Inventory and Oversight 
• Public Education, Outreach and Participation 
• Land Use Planning for New Development and Significant Redevelopment 
• Construction Inventory and Oversight 
• Illicit Discharge Detection and Elimination 
• Annual Assessment of LIP Effectiveness 

 
The City of San Clemente’s storm water management program is locally referred to as 
the Clean Ocean Program. 
 
1.2 Program Effectiveness Assessment 
 
Per Section I(1) of the Permit, each Permittee is required to prepare a program 
effectiveness assessment (PEA) as part of the annual report.  The objectives of this PEA 
and annual report include the following: 

• Document specific activities undertaken as part of and changes made to the 
jurisdictional storm water and urban runoff pollution prevention program during 
the 2006-07 reporting period 

• Collect and compile specific storm water program implementation and validation 
data necessary for development of the Orange County Unified PEA report 

• Provide annual data analyses for purposes of showing data gaps and/or trends 
• Evaluate the existing jurisdictional and countywide programs 
• Highlight improvements required of the jurisdictional and countywide programs 
• Report modifications that have or will be made to the Local Implementation Plan 

(LIP) 
 
This PEA covers the reporting period from July 1, 2006 through June 30, 2007.  
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2.0 Program Management 
 
2.1 Internal and Countywide Coordination 

In order to effectively coordinate internally and countywide, the City of San Clemente has 
designated the following individuals as program representatives: 
 

Primary 
Tom Bonigut, P.E., CPESC, CPSWQ 
Environmental Programs Manager    (949) 361-6187 
 
Alternates 
Zina Casey, Management Analyst (acting)   (949) 361-6143 
Johnny Taitano, WQ Code Compliance Officer  (949) 361-6142 
Brent Hoffenberg, WQ Code Compliance Officer  (949) 361-6137 

 
San Clemente is an active participant in the countywide storm water program, participating in the 
countywide NPDES General Permittee and the following subcommittees and task forces: 
 

• NPDES Technical Advisory Committee 
• Authorized Inspector Subcommittee 
• Trash & Debris Task Force 
• Public Education Subcommittee 
• San Clemente Coastal Streams and San Mateo Watersheds Subcommittee 
• Orange County Coastal Coalition 
• South County City Recycling Meetings 
• Orange County Integrated Waste Management Meetings 
• Tri-City Water Savers 

 
2.2 Fiscal Analysis 

The City’s Clean Ocean Program is funded by a dedicated storm water management utility fee. This 
fee, known as the “Clean Ocean Fee,” was originally approved by San Clemente property owners in 
2002 per the requirements of Proposition 218. The fee has a five-year sunset period, meaning that it 
will expire at the end of December 2007 unless it is continued via another affirmative property 
owner vote. In June 2007, the City started the process to conduct another Proposition 218 election to 
continue the fee for an additional six (6) years. 
 
Revenue from the Clean Ocean Fee is placed in a restricted Clean Ocean Enterprise Fund, funds 
from which can only be used to support the City’s urban runoff and storm water management 
program (known as the “Clean Ocean Program”). An overall summary of the Clean Ocean Fund is 
attached, and provides revenue and expenditure information of the fund since its inception in Fiscal 
Year 2003, including the most recent reporting period. The summary includes the following major 
sections: 

• Revenues: Revenue sources include the Clean Ocean Fee, water quality citations, parking 
(street sweeping) violations, and grant reimbursements. 

 

0036575



SECTION 2, Program Management   
 
 

 2-2 

• Expenditures (Costs): 
o Operating Costs (Water Quality program): includes non-street sweeping personnel, 

program management tools (i.e., office supplies, furniture, computers, phones, etc.), 
contract costs (i.e., dry weather water quality monitoring and public education), large 
equipment, and public education and outreach. 

o Street Sweeping: includes all street sweeping-related activities, including street 
sweeping personnel, sweeper units, etc. 

o Capital Improvement Projects (structural treatment projects): consists of structural 
projects that the City builds to remove pollutants from storm drain flows. Current 
projects are discussed further in Section 3.   

 
The attached summary shows that the Clean Ocean Fund is fully funded with a positive operating 
balance. 
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CITY OF SAN CLEMENTE
SUMMARY OF CLEAN OCEAN FUND

FY 2003 FY 2004 FY 2005 FY 2006 FY 2007
Revenues

Clean Ocean Fee 859,331.78      1,776,447.74   1,823,342.30   1,845,304.06   1,856,630.00   
Grant revenues -                   -                   -                   378,834.44      913,051.15      
Parking Violations -                   267,373.00      297,371.04      294,693.60      305,022.00      
Administrative Fines -                   11,200.00        79,367.43        7,437.00          19,000.00        
Investment Earnings 2,543.53          19,693.38        24,652.32        27,134.25        92,229.63        
Other -                   -                   358.00             -                   -                   
Transfer in from Storm Drain Fund 500,000.00      -                   -                   -                   -                   
Transfer in from Other Funds -                   4,090.00          -                   11,650.00        11,650.00        

1,361,875.31   2,078,804.12   2,225,091.09   2,565,053.35   3,197,582.78   

Costs:
Water Quality

Personnel 25,117.74        145,086.28      186,908.54      239,138.85      306,151.11      
Supplies 18,409.41        38,564.12        49,005.69        51,450.49        50,279.76        
Contractual 9,071.16          24,509.89        23,263.23        36,591.00        26,552.31        
Other charges 252,167.59      81,556.07        152,435.18      170,802.65      164,610.15      
Capital 21,868.02        19,873.02        15,000.00        -                   -                   
Interdepartmental 131,223.28      102,934.02      129,930.00      180,370.00      217,350.00      
Interfund transfers 168,070.00      373,730.00      369,110.00      369,110.00      369,110.00      

Street Sweeping 179,722.67      452,349.74      404,942.26      467,485.13      469,237.77      

Capital Improvement Projects (A)
Trash Enclosures 4,219.91          15,529.83        682.50             -                   -                   
City Hall Water Diversion 4,272.75          -                   -                   -                   -                   
Calle DeSchecha Runoff Treatment -                   23,443.12        (721.11)            -                   -                   
Seg/Des/Can MO2 Treatment -                   -                   83,553.05        295,299.89      1,068,885.35   
Runoff Treatment projects* -                   21,638.50        76,399.06        722,304.39      -                   
Golf Course Stream Restoration -                   -                   -                   10,198.60        -                   
Other capital costs -                   -                   6,430.00          21,600.00        20,400.00        

Total costs of program 814,142.53      1,299,214.59   1,496,938.40   2,564,351.00   2,692,576.45   

Capital Improvement Program note:
* Various Runoff Treatment Projects (A) As of June 30, 2007 the City has capital projects costs

Ave Califia Runoff Treatment of $2.0 million on Seg/Des/Can MO2 and $500,000 for
Mariposa Runoff Treatment the Poche Runoff Program that will be carried over from
Parque Del Mar Runoff Treatment budget year 2006/07 to be spent in future years.
W El Portal Runoff Treatment
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3.0 Plan Development  
 
The City of San Clemente did not make any significant changes to the Local 
Implementation Plan (LIP) during FY 2006-07. The City has begun preparing updates 
and potential revisions to the LIP, but final changes will depend on the date of adoption 
for the Fourth-Term NPDES Municipal Stormwater Permit for southern Orange County. 
When the Fourth-Term Permit is adopted, the City will make a comprehensive update of 
the LIP. This is expected to happen during FY 07-08. 
 
3.1 BMP Implementation and Effectiveness Investigations 
 
An important element of the City’s program is the implementation and/or refinement of 
structural and non-structural best management practices (BMPs). While the City 
recognizes the importance of improving everyday habits of residents and of tourists and 
designing new facilities in a manner to prevent pollution, we also believe that structural 
treatment is sometimes necessary to abate background and existing environmental 
concerns. Therefore, the City has pursued a number of projects, as described below.  
Through our existing dry weather water quality monitoring program (as discussed in 
Section 11) and/or project-specific monitoring plans, we will be assessing the 
effectiveness of the various BMPs once implemented. 
 
Poche Beach Dry Weather Treatment Project 
 
The City has entered into an agreement with the County of Orange (project lead) to 
design, install, operate, and maintain a dry weather urban runoff treatment system at 
Poche Beach at the northern end of the City’s shoreline. Poche Beach marks the 
termination of the Prima Deshecha Canada Channel, the waterbody draining the City’s 
second largest sub-watershed.  The County has awarded the construction contract for this 
project, and construction is anticipated to be completed in Spring 2008. 
 
North Beach Dry Weather Treatment Project 
 
The City started construction of a dry weather urban runoff treatment system at North 
Beach, the mouth of the Segunda Deshecha Canada Channel and the City’s largest sub-
watershed.  Construction is expected to be completed in Spring 2008. The North Beach 
system will divert dry-weather flows for filtration treatment and then discharge into the 
City’s wastewater treatment plant outfall. 
 
Other Urban Runoff Related Projects 
 
The City is in the process of upgrading some of its facilities to better prevent stormwater 
pollution discharges. The City has retrofitted most outdoor trash enclosures with roofs to 
prevent contact with rainwater, and design is underway for a roof to cover material 
storage bins at the City’s corporation yard.  The material bin roof is expected to be 
installed during FY 2007-08, and the trash enclosures retrofits should be completed 
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during FY 2008-09. A new cover over the Golf Maintenance equipment area is also 
expected to be installed during FY07-08. 
 
Large Private Developments 
 
The City has one large development (Marblehead Coastal) currently underway. This 
project was required, during plan review process, to take into consideration state-of-the-
art storm water and urban runoff pollutant treatment options. The project is under 
construction, and when completed will have a stormwater/urban runoff treatment train 
that includes wetland areas, bioswales, water quality basins, sanitary sewer diversions, 
hydrodynamic separators, and catch basin inserts. This project is covered by two Water 
Quality Management Plan (WQMP) documents, which were approved before the current 
reporting period. 
 
3.2  Program Effectiveness Assessment 
 
Assessing the effectiveness of urban runoff and storm water pollution prevention 
programs is challenging, particularly when considering a short-term outlook.  Although 
the City remains open to suggestions and guidance in this area, we have established 
several indictors that we feel may be useful for assessing our program: 
 

• Improved surface water quality, within the watershed and along the coastline, 
• Number of impressions made by public outreach, 
• Number of staff attending staff trainings, 
• Installation of dry weather and low flow treatment systems, 
• Number of catch basins cleaned and inspected per year, and 
• Amount of material removed from street by sweeping. 

 
These measures are addressed in other sections of this document. 
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4.0  Legal Authority 
 
No program modifications were made to the Legal Authority section of the LIP during FY 2006-
07.  During FY 2007-08, the City may consider the legal authority needed to adequately commit 
landowners to appropriate maintenance of BMPs identified in approved Water Quality 
Management Plans. This action will depend on progress made on this issue by the Countywide 
Stormwater Program Legal Authority Subcommittee. Also, depending on possible new 
requirements of the pending Fourth-Term Stormwater Permit, the City may pursue updates to its 
Stormwater Runoff Control Ordinance. If appropriate, this update would occur during FY07-08. 
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5.0  Municipal Activities 
 
This section summarizes key activities and measures related to the City’s Municipal Activities 
program element. 
 
5.1  Municipal Activities BMPs 
 
The City continues to implement a number of municipal activity BMP programs identified in the 
DAMP, including: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 
• Fertilizer, Pesticide and Integrated Pest Management (IPM) 

 
Attachment 1 provides detailed information on each of these BMP programs. 
 
5.2  Municipal Inventory 
 
There were no changes to the City’s municipal facility inventory during FY 06-07. The current 
municipal facility inventory is summarized below. 
 

Municipal Facility Types Total Number of 
Facilities 

Municipal Waste Facilities - Publicly Owned Treatment Facilities 12 
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards 1 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 20 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

9 

Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 1 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 13 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

33 

 
The City inspected all required municipal programs and facilities during the reporting period, as 
shown on Attachment 2.  As a result of these inspections, appropriate staff has occasionally been 
directed to improve housekeeping and is considering several permanent BMPs, such as improved 
material storage at the corporate and maintenance yards.  Design for these improvements is 
underway. 
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ATTACHMENT 1 
DETAILED MUNICIPAL ACTIVITIES 

 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
Litter Control 
 
The City has a number of programs in place to remove trash, prevent illegal dumping, and 
promote recycling.  These programs include the following: 
 

• Clean up of litter from unimproved canyon drainage ways and public right-of-ways that 
cannot be accessed by the City's street sweeper. 

• E-Waste events are held twice per year for televisions, computer monitors and 
equipment. 

• The City sponsors local beach and neighborhood clean up events. 
• The City has arranged with its waste hauler to supply two free "bulky item pickups" per 

refuse customer per year 
• The City has arranged with its waste hauler to collect, chip and recycle Christmas trees 

within the City limits.   
• The City’s waste hauler also collects and recycles telephone books. 
• The City has two mulch events per year for City residents to receive 2 free bags of mulch 

per household from the greenwaste collection program. 
• The City continues its involvement with the South County Recycles Team, sponsoring 

two Earth Day events and an environmental awards program. 
 
Solid Waste Collection/Recycling 
 
The City continues to improve upon its Citywide green waste program and its procurement 
policy.  In collaboration with the South County Recycles Team, the City has developed recycling 
newsletters, brochures, utility bill inserts/messages and an environmental awards program.  The 
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City continually updates its website to provide current information on recycling and water 
conservation.  The City has also partnered with the County of Orange and its waste hauler to 
design and construct a construction and demolition (C&D) facility in South County.  
Additionally, the City has developed and fully implemented a C&D ordinance requiring 
construction sites to divert 50 percent of all construction debris from the landfills.   
 
The City’s waste hauler collected 90,548 tons of solid waste during the reporting period, of 
which 45,824 tons (50%) were recycled. 
  
Drainage Facility and Infrastructure Maintenance  
 

Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 8,412 
Total Number of Catch Basins in City (#) 2205 
Total Number of Catch Basins Inspected in City (#) 949 
Total Number of Catch Basins Cleaned in City (#) 405 
Percentage of Catch Basins Cleaned (%) 18.4 
Total Volume of Material/Debris Removed 23.9 tons 
Method of Material/Debris Removal:  Vacuum Truck 95% 
                                                              Hand Crews 5% 
 
 
The City maintains three (3) storm drain diversions to the sewer system as summarized below: 
 

Date 
Started 

Channel Name Location of 
Diversion 

Costs For 
Diversion Setup 

Costs for 
Diversion per 

Gallon 

Amount of Flow 
Diverted 

05/01/01 Riviera Alessandro 5000 $0.17 29,000 gal/day 
05/01/01 Linda Lane Mecha 7500 $0.54 14,000 gal/day 
05/01/01 San Gabriel San Gabriel 1000 $100 <10 gal/day 

 
 
Catch Basin Stenciling  
 
Catch basins were re-stenciled as needed when they were cleaned as noted above. 
 
Street Sweeping            
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush 0 

Vacuum 0 
Brush assisted 0 

Regenerative Air 3 
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Total Weight Collected 
for Fiscal year (tons) 

Sweeping Frequency  Percentage Collected Material 
Type 

Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial Residential 
 

Soil 
43.8 87.6 207.2 3.5 

x/week 
3.5 

 x/ week 
2  

x/ month 
15 30 20 

 
 

Leaves 
43.8 29.2 259    15 10 25 

 
 

Trash/Debris 
204.4 175.2 569.8    70 60 55 

 
 
To help improve the effectiveness of the City’s street sweeping program, the City enforces 
parking restrictions on street sweeping days for posted streets. During FY06-07, the City issued 
6,853 parking (street sweeping) citations. To encourage cooperation in moving parked cars on 
street sweeping days, the City started a free, automated alert service for citizens that provides 
email and/or phone reminders the day before a street is scheduled for sweeping. 
 
Household Hazardous Waste Collection  
 
The City of San Clemente did not hold a household hazardous waste (HHW) collection event 
during the reporting period, but does provide HHW information on its website. Also, the City 
started investigating opportunities to implement a door-to-door collection program for HHW and 
Universal Waste. It is anticipated that such a program will start during FY07-08.  
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Fertilizer, Pesticide and Integrated Pest Management (IPM) – Golf Division  
 
A.   Fertilizer Management 

Check one box only for each question
 City personnel Contractor Both 
1. Who applies fertilizers in your jurisdiction?    
2. Who determines which type of fertilizer to use?    
3. Who determines fertilizer application rates?    
4. Who determines the timing of fertilizer applications?    
5. Who determines application methods of fertilizers?    
6. Who stores the fertilizers?    
 
7. Are slow-release fertilizers utilized within your jurisdiction? 
 

Yes    No     
 
8. Are fertilizer applications based on results from soil analyses? 
 

Yes    No     
 
 8(a). If yes, indicate how often.  

 
1 time per year  prior to application    
Other: (specify)_______________  

 
9. Do you calibrate the spreader used to apply the fertilizer? 
 
     Yes    No  
 
 9(a). If yes, indicate how often. 

 
1 time per year  Prior to application     
Other: (specify)____________________  

  
9(b). How is calibration done? Estimate per square footage   

 Setting on bag  
 Other: (specify)____________________  

 
10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year? 
 

Yes    No   
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10(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 

(Attach a separate sheet, if necessary, or a copy of the incident report.) 
 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

 
11. How do you typically clean up small spills of fertilizers? 
 
Sweep up    Blow away   Wash away   
Other: (specify) __________  
 
12. Last reporting year, how many acres of land were treated with fertilizers?  90 
 

 Fertilizer Analysis 
 

 

Brand Name Nitrogen Phosphorus Potassium Total Amount Applied 
(lbs.) 

Milorganite 6 4 3 60,000 

Calcium Nitrate 15.5 0 0 4,000 

Microgreen 18 2 24 2,000 

Ferrous Sulfate 0 0 0 100 
 
B. Pesticide Management 
 
1. Do you monitor for any pests? 
 

Yes    No  
 
 1(a). If yes, what method do you utilize? 
 
 Presence/absence   Visual Counts   Symptoms/signs   
 Other: (specify) ____________  
 
 

1(b). If yes, which pests do you monitor for? (Check all that apply.) 
 
 Vertebrates: Gophers   Rabbits   Ground squirrels      
   Other: (specify)____________ 
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 Insects/Mites: Ants    Aphids    Whiteflies    Spider mites    Psyllids  
   Other: (specify)___________ 
  
 Weeds: Grasses   Broadleaf   
 

Diseases: Leaf  Root  Whole Plant     
Other: (specify)___________ 

 
2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 
 
 Yes   No  
 
3. How do you identify pests? (Check all that apply.) 
 
Books/magazines  Ag. Commissioner          UC Cooperative Extension  
  
Internet    Pest Control Advisor   Own Experience    Other:(specify)____________ 
 
 
 Check one box only for each question 
4. Who applies the following in your jurisdiction? City Personnel Contractor Both 

Insecticides/miticides    
Herbicides    
Fungicides    

Molluscides (i.e. snail baits)    
5. Who determines the type of pesticide to apply?    
6. Who conducts periodic inspection and cleaning 

of pesticide application equipment? 
 

  
7. Who conducts periodic inspection of pest 

control crew activities? 
 

  
8. Who stores the following types of pesticides?    

Insecticides/Miticides    
Herbicides    
Fungicides    

Molluscides (i.e. snail baits)    
 
 
**************FOR CITY PERSONNEL APPLICATORS ONLY*************** 
 Number 
9. How many people under your supervision apply or 

handle pesticides?  
2 

10. How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

1 

11. How many have been formally trained in pesticide 
safety? 

3 
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12. Do you calibrate the equipment used for the application of pesticides? 
 

Yes    No   
 
12(a).  If yes, indicate how often.      Each application  Every 1-5 application  

        
Once a year   
Other: (specify)___________ 

 
12(b). If yes, indicate how calibration is performed.  
 
Test application on small area  Estimate coverage       
 
Setting on sprayer/spreader  Other: (specify)___________________ 

 
13. Do you have written procedures in place to deal with pesticide spills? 
 
 Yes    No  
 
14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 

year? 
 
 Yes    No   
 

14(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
  (Attach a separate sheet, if necessary, or a copy of the incident report.) 
  __________________________________________________________________ 
   
15. How do you typically clean up small spills of pesticides? 
 
 Contain/Absorb    Sweep    Wash  
 
16. What do you do with left over pesticide from an application? 
 
 Store for next job   Dispose of pesticide by spraying on appropriate location  
 Other: (specify)___________________ 
 
17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 
 
 Site of application   Own facility  Other: (specify)_______________ 
 
18. Where do you clean vehicles used to transport pesticides? 
 
 Own facility    Commercial facility    Application site    
Other:(specify)_____________ 
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19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 
 
 Sweep/Blow   Wash   Nothing   
 
20. Last reporting year, how many acres of land were treated with pesticides? 
___40___________  
 
21. How many acres was each of these types of pesticides applied to? Total Acres 

Insecticides/miticides 4 
Herbicides 6 
Fungicides 4 

Molluscides (i.e. snail baits) <1 
 
     Category of 

Pesticide 
Brand Name EPA 

Registration 
Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

Primo Maxx 100-937 11 12.5 Gal   X  

26 GT 432-888 23 5 Gal   X  

Proxy 264-267 22 5 Gal X    

Touchdown Pro 10182-453 28 2.5 Gal   X  

Roundup Pro 524-475 14 2.5 Gal   X  

Surflan 62719-113 40 2 Gal   X  

Daconil 50534-209-10182 54 5 Gal  X   

Banner Maxx 100-741 14 13 Gal  X   

Ranger 524-517 41 2.5 Gal   X  
 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
 
 
1.  Does your jurisdiction have a written Integrated Pest Management (IPM) policy? 
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Yes   No  
 
2.  Do you regularly monitor for pests? 
 

Yes   No  
 
3.  Do you keep records of pest occurrences or actions taken to correct a problem? 
 

Yes   No  
 
4. When pesticides are used, do you primarily use those with the signal word “Caution”? 
 

Yes   No  
 
5. Did you complete the IPM Positive Points Survey sent to you in April 2003? 
 
      Yes   No  
 
List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply. 
 
Weeds Diseases Insects 

 Hand weeding/hoeing  Irrigation  Biological control 
 Mulch for suppression Plant selection  Plant selection 
 Fabric for suppression  Pruning  Pruning 
 Adjust mowing height  Fertilization  Physical removal 
 Improve drainage (wet areas)  Landscape design  Landscape design 
 Flaming Other_____________ Other_______________ 
 Landscape design   
Other___________________   

 
6. Do you have a designated IPM contact for your jurisdiction?  Yes   No  
 
 6(a). If so, please list the contact’s name and number: 

Gus Nelson, Golf Course Manager 
   (949) 361-8388 
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Fertilizer, Pesticide, and Integrated Pest Management (IPM) – Parks Division FY2006/07 

A.   Fertilizer Management 
Check one box only for each question

 City personnel Contractor Both 
1. Who applies fertilizers in your jurisdiction?   X 
2. Who determines which type of fertilizer to use? X    
3. Who determines fertilizer application rates? X    
4. Who determines the timing of fertilizer applications? X    
5. Who determines application methods of fertilizers? X    
6. Who stores the fertilizers?  X   
 
7. Are slow-release fertilizers utilized within your jurisdiction? 
 

Yes X   No     
 
8. Are fertilizer applications based on results from soil analyses? 
 

Yes X   No    
 
 8(a). If yes, indicate how often.  

 
2 times per year  X prior to application    
Other: (specify)_______________  

 
9. Do you calibrate the spreader used to apply the fertilizer? 
 
     Yes X   No  
 
 9(a). If yes, indicate how often. 

 
4 times per year  Prior to application X    
Other: (specify)____________________  

  
9(b). How is calibration done? Estimate per square footage  

 Setting on bag X  
 Other: (specify)____________________  

 
10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year? 
 

Yes    No X  
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10(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
(Attach a separate sheet, if necessary, or a copy of the incident report.) 
 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

________________________________________________________________ 

 
11. How do you typically clean up small spills of fertilizers? 
 
Sweep up X  Blow away   Wash away   
Other: (specify) __________  
 
12. Last reporting year, how many acres of land were treated with fertilizers? __207______ 
 
 

Fertilizer Analysis 
 

Brand Name Nitrogen Phosphorus Potassium Total Amount Applied (lbs.) 
Butler’s Mill 
Pro Green 12 4 6 83,900 

16-6-8 Pro 16 6 8 150 
Super Turf 25 5 5 8400 
Nitra King 
 22 3 9 4000 

6-20-20XB 
Starter Fertilizer 6 20 20 100 

Triple Pro 15 15 15 100 
UAN 32 Fertilizer 32 0 0 156 
4.5 Liquid Iron 
Fertilizer .20 0 0 11.5 Gal 

 
B. Pesticide Management 
 

Do you monitor for any pests? 
 

Yes X  No  
 
 1(a). If yes, what method do you utilize? 
 
 Presence/absence X  Visual Counts   Symptoms/signs  
 Other: (specify) ____________  
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1(b). If yes, which pests do you monitor for? (Check all that apply.) 
 
 Vertebrates: Gophers X   Rabbits X   Ground squirrels X      
  Other: (specify)____________ 
  
 Insects/Mites: Ants X    Aphids X    Whiteflies X    Spider mites X    Psyllids X  
   Other: (specify) Eucalyptus long horned borer, Tortoise shell beetle 
  
 Weeds: Grasses  X Broadleaf  X  
 

Diseases: Leaf X Root X  Whole Plant  X    
Other: (specify)___________ 

 
2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 
 
 Yes  X  No  
 
3. How do you identify pests? (Check all that apply.) 
 
Books/magazines X Ag. Commissioner X         UC Cooperative Extension X  
  
Internet X    Pest Control Advisor X   Own Experience X    Other (specify)____________ 
 
 Check one box only for each question 
4. Who applies the following in your jurisdiction? City Personnel Contractor Both 

Insecticides/miticides  X   
Herbicides  X   
Fungicides  X   

Molluscides (i.e. snail baits)  X   
5. Who determines the type of pesticide to apply?   X  
6. Who conducts periodic inspection and cleaning 

of pesticide application equipment?   X  
7. Who conducts periodic inspection of pest 

control crew activities?   X  
8. Who stores the following types of pesticides?    

Insecticides/Miticides  X   
Herbicides  X   
Fungicides  X   

Molluscides (i.e. snail baits)  X   
 
**************FOR CITY PERSONNEL APPLICATORS ONLY*************** 
 Number 
9. How many people under your supervision apply or 

handle pesticides?  
 

10. How many of these have Qualified Applicators 
Licenses or Certificates from the state? 
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11. How many have been formally trained in pesticide 
safety? 

 

 
12. Do you calibrate the equipment used for the application of pesticides? 
 

Yes X   No  
 
12(a).  If yes, indicate how often.      Each application X Every 1-5 application  

       
Once a year   
Other: (specify)___________ 

 
12(b). If yes, indicate how calibration is performed.  
 
Test application on small area  Estimate coverage       
 
Setting on sprayer/spreader X  Other: (specify)___________________ 

 
13. Do you have written procedures in place to deal with pesticide spills? 
 
 Yes X   No  
 
14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 

year? 
 
 Yes    No X  
 

14(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
  (Attach a separate sheet, if necessary, or a copy of the incident report.) 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
   
15. How do you typically clean up small spills of pesticides? 
 
 Contain/Absorb X   Sweep    Wash  
 
16. What do you do with left over pesticide from an application? 
 
 Store for next job   Dispose of pesticide by spraying on appropriate location X 
 Other: (specify)___________________ 
 
17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 
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 Site of application   Own facility  Other: (specify)  Contractor’s facility 
 
18. Where do you clean vehicles used to transport pesticides? 
 
 Own facility    Commercial facility    Application site   Other (specify) 
Contractor’s facility 
 
19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 
 
 Sweep/Blow X  Wash   Nothing   
 
20. Last reporting year, how many acres of land were treated with pesticides? ___195__  
 
21. How many acres was each of these types of pesticides applied to? Total Acres 

Insecticides/miticides 40 
Herbicides 90 
Fungicides 35 

Molluscides (i.e. snail baits) 30 
 
     Category of 

Pesticide 
Brand Name EPA Registration 

Number 
% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

Round Up Pro 524-475 41% 55 Gal.   X  

Malathon 34704-5005 79% 4 Qts.   X  

Fusilade II 100-1084 24.5% 7 Qts.   X  

Manage 524-465 75% 1 Qt.   X  

Surflan 6279-113 40.4% 13 Qts.   X  

Dimension 270G 707-245 24% 500 Lbs.   X  

Weed Hoe 61483-15-17-545 48.3% 11.5 Gal.   X  

 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
1.  Does your jurisdiction have a written Integrated Pest Management (IPM) policy? 
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Yes   No X 
 
2.  Do you regularly monitor for pests? 
 

Yes X  No  
 
3.  Do you keep records of pest occurrences or actions taken to correct a problem? 
 

Yes X  No  
 
4. When pesticides are used, do you primarily use those with the signal word “Caution”? 
 

Yes   No X  
 
5. Did you complete the IPM Positive Points Survey sent to you in April 2003? 
 
      Yes X  No  
 
List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply. 
 
Weeds Diseases Insects 
X  Hand weeding/hoeing X  Irrigation X  Biological control 
X  Mulch for suppression X  Plant selection X  Plant selection 
X  Fabric for suppression X  Pruning X  Pruning 
X  Adjust mowing height X  Fertilization X  Physical removal 
X  Improve drainage (wet areas) X  Landscape design X  Landscape design 

 Flaming Other_____________ Other_______________ 
X Landscape design   

Other___________________   
 
6. Do you have a designated IPM contact for your jurisdiction?  Yes X  No  
 
 6(a). If so, please list the contact’s name and number: 

Dennis Roger Reed 
   949 361-8278 
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ATTACHMENT 2
City of San Clemente Inventory of Municipal Areas and Activities

Name Address / Location Watershed Inspection 
Priority Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

Wastewater/Reclamation Facilities - Utilities
Water Reclamation Plant / Util. Corp Yard 380 Avenida Pico M02-Segunda Deshecha High 10/4/2006 12/21/2006 4/12/2007 7/23/2007
Main Sewage Pump Station 1801 Calle Estacion M02-Segunda Deshecha High 12/21/2006
Linda Lane Sewage Pump Station 100 Linda Lane CC-Coastal Canyon High 12/21/2006
La Rambla Sewage Pump Station 628 Boca Del Canon CC-Coastal Canyon High 12/21/2006
Cypress Shores Sewage Pump Station 3924 Calle Ariana CC-Coastal Canyon High 12/21/2006
San Gabriel Sewage Pump Station 100 Block San Gabriel CC-Coastal Canyon High 12/21/2006
Los Molinos Sewage Pump Station 390 Ave Pico M02-Segunda Deshecha High 12/21/2006
Frontera Sewage Pump Station 2901 Calle Frontera M01-Prima Deshecha High 12/21/2006
Columbo Sewage Pump Station 721 Ave Columbo M01-Prima Deshecha High 12/21/2006
La Pata Sewage Pump Station 245-1/2 Ave La Pata M02-Segunda Deshecha High 12/21/2006
Calafia Reclaim Pump Station West end of Ave Calafia CC-Coastal Canyon High 12/21/2006
Colina Rodante Lift Station 1122 Colina Rodante M01-Prima Deshecha High 12/21/2006

Corporation Yards - Utilities, Golf and Street Maintenance
Maintenance Corp. Yard 390 Avenida Pico M02-Segunda Deshecha High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Utilities Corp. Yard Same as Water Rec. Plant DO NOT COUNT
Golf Maintenance Yard 402 Calle Bahia CC-Coastal Canyon High 9/22/2006 12/19/2006 3/30/2007 8/21/2007

Parks - Beaches, Parks and Rec
Bonito Canyon Park 1304 Calle Valle M02-Segunda Deshecha High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Calafia Park 240 Avenida Calafia CC-Coastal Canyon High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Forster Ranch Park 1291 Sarmentoso M01-Prima Deshecha High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Leslie Park 182 Calle Los Alamos CC-Coastal Canyon High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Liberty Park 390 Calle Saluda M02-Segunda Deshecha High 12/31/2006 3/31/2007 7/1/2007
Linda Lane Park 400 Linda Lane CC-Coastal Canyon High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Marblehead Park 2400 Via Turqueza M01-Prima Deshecha High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Max Berg Park 1100 Calle Puente CC-Coastal Canyon High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Mira Costa Park 34001 Camino Mira Costa CC-Coastal Canyon High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Parque Del Mar Park 622 Avenida Del Mar CC-Coastal Canyon High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Rancho San Clemente Park 150 Calle Aquila M02-Segunda Deshecha High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Richard Steed Park 247 Avenida La Pata CC-Coastal Canyon High 09/31/06 12/31/2006 3/31/2007 7/1/2007
San Clemente Dog Park 301 Avenida La Pata CC-Coastal Canyon High 09/31/06 12/31/2006 3/31/2007 7/1/2007
San Gorgonio Park 2916 Via San Gorgonio M01-Prima Deshecha High 09/31/06 12/31/2006 3/31/2007 7/1/2007
San Luis Rey Park 109 Avenida San Luis Rey CC-Coastal Canyon High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Talega Park 179 Corte Cristianitos CC-Coastal Canyon High 12/31/2006 3/31/2007 7/1/2007
Tierra Grande Park 399 Camino Tierra Grande M02-Segunda Deshecha High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Verde Park 301 Calle Escuela M02-Segunda Deshecha High 09/31/06 12/31/2006 3/31/2007 7/1/2007
Vista Bahia Park 402 Calle Bahia CC-Coastal Canyon High 09/31/06 12/31/2006 3/31/2007 7/1/2007

2006 2007

5-A-16
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ATTACHMENT 2
City of San Clemente Inventory of Municipal Areas and Activities

Name Address / Location Watershed Inspection 
Priority Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

2006 2007

Municipal Golf Course 150 Avenida Magdalena CC-Coastal Canyon High 09/31/06 12/19/2006 3/31/2007 8/21/2007

Municipal Buildings - Street Maintenance
Animal Shelter 221 Avenida Fabricante CC-Coastal Canyon High 9/30/2006 1/12/2007 3/26/2007 7/1/2007
Casa Romantica 415 Avenida Granada CC-Coastal Canyon Low 12/20/2006
City Hall 100 Avenida Presidio CC-Coastal Canyon Low 12/20/2006
Community Center 100 N Calle Seville CC-Coastal Canyon Low 12/20/2006
Community Development Office 910 Calle Negocio M02-Segunda Deshecha Low 12/20/2006
Marine Safety 620 Ave Del Mar CC-Coastal Canyon Low 12/20/2006
Ole Hanson Beach Club 105 W Avenida Pico M02-Segunda Deshecha Low 12/20/2006
Senior Center 242 Avenida Del Mar CC-Coastal Canyon Low 12/20/2006
Fire Station #50 (OC Fire Authority) 670 Camino de los Mares M01-Prima Deshecha Low 12/20/2006
Fire Station #59 (OC Fire Authority) 1030 Calle Negocio M02-Segunda Deshecha Low 12/20/2006
Fire Station #60 (OC Fire Authority) Same as City Hall DO NOT COUNT
Police Station (OC Sheriff) Same as City Hall DO NOT COUNT

Water Facilities - Utilities
Reservoir #1 Bahia 404 Calle Bahia CC-Coastal Canyon Low 12/19/2006
Reservoir #3 El Levante 208 El Levante CC-Coastal Canyon Low 12/19/2006
Reservoir #4 Salvador 419 Ave Salvador CC-Coastal Canyon Low 12/19/2006
Reservoir #5 Salvador 721 Ave Salvador CC-Coastal Canyon Low 12/19/2006
Reservoir #5A Salvador 721 Ave Salvador CC-Coastal Canyon Low 12/19/2006
Reservoir #6 Andalucia 3895 Calle Andalucia M01-Prima Deshecha Low 12/19/2006
Reservoir #7 Reata 618 Calle Reata M01-Prima Deshecha Low 12/19/2006
Reservoir #8 Acapulco 770 Avenida Acapulco CC-Coastal Canyon Low 12/19/2006
Reservoir #9 Vera Cruz 3300 Camino Vera Cruz M01-Prima Deshecha Low 12/19/2006
Reservoir #10 Sea Pointe 9 Via Floritas M01-Prima Deshecha Low 12/19/2006
Reservoir #11 Cordillera South End Calle Cordillera M02-Segunda Deshecha Low 12/19/2006
Reservoir #12 Santa Maria 62-1/2 Via Santa Maria M02-Segunda Deshecha Low 12/19/2006
Reservoir #13 Del Norte 3017 Eminencia Del Norte M01-Prima Deshecha Low 12/19/2006
Reservoir #14 Vera Cruz 3200 Camino Vera Cruz M01-Prima Deshecha Low 12/19/2006
Reservoir Schlegel 609 Ave San Pablo CC-Coastal Canyon Low 12/19/2006
Acapulco Pump Sta 770 Ave Acapulco CC-Coastal Canyon Low 12/19/2006
Agua Pump Sta 722 Calle Los Olivos M01-Prima Deshecha Low 12/19/2006
Bahia Pump Sta 404 Calle Bahia CC-Coastal Canyon Low 12/19/2006
Blanco Pump Sta 2946 Via Blanco M01-Prima Deshecha Low 12/19/2006
Calle Real Pump Sta 612 Calle Real M01-Prima Deshecha Low 12/19/2006
Cordillera Pump Sta 200 Calle Cordillera M01-Prima Deshecha Low 12/19/2006
Del Norte Pump Sta 3017 Eminencia Del Norte M01-Prima Deshecha Low 12/19/2006
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ATTACHMENT 2
City of San Clemente Inventory of Municipal Areas and Activities

Name Address / Location Watershed Inspection 
Priority Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

2006 2007

El Levante Pump Sta 208 El Levante CC-Coastal Canyon Low 12/19/2006
Hermosa Pump Sta 2216 Ave Vista Hermosa M01-Prima Deshecha Low 12/19/2006
Palizada Pump Sta 102 Ave Caballeros CC-Coastal Canyon Low 12/19/2006
Pico Pump Sta 1000 Ave Pico M02-Segunda Deshecha Low 12/19/2006
Presidio Pump Sta 170 Ave Presidio CC-Coastal Canyon Low 12/19/2006
Reata Pump Sta 618 Calle Reata M01-Prima Deshecha Low 12/19/2006
Salvador Pump Sta 419 Ave Salvador CC-Coastal Canyon Low 12/19/2006
Santa Maria Pump Sta 62-1/2 Via Santa Maria M02-Segunda Deshecha Low 12/19/2006
Water Filter Plant 350 Ave Santa Margarita CC-Coastal Canyon Low 12/19/2006
Well #6 197 Ave Santa Margarita CC-Coastal Canyon Low 12/19/2006
Well #7 404-1/2 Calle Bahia CC-Coastal Canyon Low 12/19/2006

Parking Facilities - Street Maintenance
Calafia Parking Lot 240 Ave Calafia CC-Coastal Canyon High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Library Lot 242 Ave Del Mar CC-Coastal Canyon High 10/4/2006 12/20/2006 3/29/2007 07/12/207
North Beach Lot 1800 Ave Estacion M02-Segunda Deshecha High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Beach Club Lot 105 Ave Pico M02-Segunda Deshecha High 10/4/2006 12/20/2006 3/29/2007 07/12/207
City Hall Lot 100 Ave Presidio CC-Coastal Canyon High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Com Dev Lot 910 Calle Negocio M02-Segunda Deshecha High 10/4/2006 12/20/2006 3/29/2007 07/12/207
T-Street Lot 300 Esplanade CC-Coastal Canyon High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Upper Pier Lot 500 Ave Del Mar CC-Coastal Canyon High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Lower Pier Lot 600 Ave Del Mar CC-Coastal Canyon High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Upper Cabrillo Lot 104 Ave Cabrillo CC-Coastal Canyon High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Lower Cabrillo Lot 132 Ave Cabrillo CC-Coastal Canyon High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Upper Granada Lot 102 Ave Granada CC-Coastal Canyon High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Lower Granada Lot 122 Ave Granada CC-Coastal Canyon High 10/4/2006 12/20/2006 3/29/2007 07/12/207

Field Activities

Street Cleaning All City (Public) Streets All High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Street Repair All City (Public) Streets All High 10/4/2006 12/20/2006 3/29/2007 07/12/207
Graffiti Cleaning All City (Public) Streets All High 10/4/2006 12/20/2006 3/29/2007 07/12/207

Fertilizer and Pesticide Management All City (Public) Facilities All High 9/22/2006 12/19/2006 3/30/2007 8/21/2007
Mowing All City (Public) Facilities All High 9/22/2006 12/19/2006 3/30/2007 8/21/2007
Trimming All City (Public) Facilities All High 9/22/2006 12/19/2006 3/30/2007 8/21/2007

Road and Street Operation and Maintenance - Street Maintenance

Landscape Maintenance - Golf
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ATTACHMENT 2
City of San Clemente Inventory of Municipal Areas and Activities

Name Address / Location Watershed Inspection 
Priority Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

2006 2007

Pipes, Catch Basins, Stenciling Etc. All City Drainage Facilities All High 10/4/2006 12/21/2006 4/12/2007 7/23/2007
Urban Streams All City Drainage Facilities All High 10/4/2006 12/21/2006 4/12/2007 7/23/2007
Concrete and Man-Made Channels All City Drainage Facilities All High 10/4/2006 12/21/2006 4/12/2007 7/23/2007
Inlet/Outlet Structures All City Drainage Facilities All High 10/4/2006 12/21/2006 4/12/2007 7/23/2007
Misc. Facilities All City Drainage Facilities All High 10/4/2006 12/21/2006 4/12/2007 7/23/2007

Litter Control Citywide All High 9/30/2006 12/31/2006 3/30/2007 6/30/2007
Recycling Citywide All High 9/30/2006 12/31/2006 3/30/2007 6/30/2007

Water Line Maintenance Citywide All High 10/4/2006 12/19/2006 4/12/2007 7/23/2007
Sanitary Sewer Maintenance Citywide All High 10/4/2006 12/21/2006 4/12/2007 7/23/2007

Drainage Facilities - Utilities (Sewer)

City Storm Drainage System Citywide (refer to Storm Drain 
System Map) All High 10/4/2006 12/21/2006 4/12/2007 7/23/2007

Solid Waste Handling - Danna McIntosh

Water and Sewer Utility Operation and Maintenance - Utilities

Drainage System Operation and Maintenance - Utilities

5-A-19
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6.0 Public Education 
 
Public education is an essential part of the City’s storm water and urban runoff pollution 
prevention program.  The City recognizes that when individuals in a community have a clear idea 
of where the pollution comes from, how it directly affects the community and what one can do to 
prevent those effects, the community will be more willing to support and participate in the 
pollution prevention program. By emphasizing the relevant impacts of storm water and urban 
runoff pollution to each particular target audience, the likelihood that the messages will be noticed 
and that the audience will support and participate in the program implementation improves 
dramatically.   
 
6.1 Countywide Public Education Program 
 
San Clemente actively participated with representatives from throughout the County as part of the 
Project Pollution Prevention Public Education Subcommittee.  This subcommittee achieved a 
number of outreach goals, including development of educational brochures describing best 
management practices in English and Spanish, coordination with other agencies and community 
groups such as the BIA and Orange County Environmental Health, support of school programs 
such as Project WET and creation of classes at the Discovery Science Center, and creation of an 
advertising campaign that was disseminated locally and regionally via newspapers, journals, radio 
and cable. 
 
The City has supported, and continues to support, a strong countywide public education program. 
This program provides the common message and theme for the overall program, coordinates that 
message with neighboring counties to ensure that media overflow messages are compatible, and 
provides combined media buying power that could not be achieved by this City and the other 
Permittees individually.  
 
6.2 City Public Education Program 
 
In addition to working with the countywide Public Education Subcommittee, the City continues its 
own outreach strategy, reflective of our unique coastal character. Through the Clean Ocean 
Program, staff pursued a number of outreach avenues with the primary goal of providing 
environmental education to San Clemente residents, business owners, students and tourists.   The 
Clean Ocean Program conducted the following activities during FY 2006-07: 
 
Outreach to Residential Community and the General Public 
 
The City’s Environmental Programs staff has continued to provide environmental education to San 
Clemente residents, business owners, students and tourists through means such as advertising in 
local press, attending and sponsoring community events, and presenting in classrooms.   The Clean 
Ocean Programs collaborated to accomplish the following activities during FY2006-07: 
 
• Participated and/or sponsored in eight (8) clean up events, including the California Coastal 

Beach Cleanup Day 
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• Hosted educational booths at several community events, including Cinco de Mayo, SC Ocean 
Festival, Earth Day 2007, Community GardenFest, Participated in the Children’s Water 
Education Festival, Classic Car Show, Character Counts 

• Participated in the Children’s Water Education Festival 
• Continued the Bag-2-Bag plastic film recycling program 
• Continued to the Smart Timer program to residents and HOAs in the Prima Deshecha (M01) 

Watershed which drains to Poche Beach 
• Held one (1) compost giveaway and four (4) special waste collection events 
• Co-hosted the Annual Earth Day 2007 Celebration  
• Co-sponsored Adopt-a-Beach and Blue Water Business Award 
• Updated the Clean Ocean Program website, www.sccleanocean.org 
• Provided educational flyers in all business license renewal packets mailed in December 2006 

(3,500 flyers distributed) 
• Advertised in the San Clemente Times 
• Provided informational articles for the San Clemente City Magazine 
• Completed a number of public service announcements (PSAs) 
• Started a direct mail campaign, with educational flyers mailed to over 26,000 San Clemente 

property owners 
• Presentation of the Clean Ocean Program to several groups such as the City of San Clemente 

employees, the Kiwanis Club, Rotary Club, Exchange Club, Junior Woman’s League and San 
Clemente Dons. 

• Conducted two (2) E-Waste Collection Events, collecting a total of 61,642 pounds of waste. 
• In November 2006, sent letters to 1,400 San Clemente businesses regarding Solid Waste 

Collection and Recycling Services. 
• In Winter 2007, mailed 17,000 utility bill inserts titled "Making A New Year’s Resolution to 

Prevent Urban Runoff Pollution & Cleaning Household Hazardous Waste (HHW) Disposal.” 
• In January 2007, held a Used Oil & Used Oil Filter Recycling Event at a local auto parts store. 
• In May 2007, sponsored the Ocean Institute’s Adopt-A-Class Watershed Education program, 

which sent one 5th grade class from Lobo Elementary on a half-day field trip followed by an 
educational assembly on water issues for all Lobo Elementary grades. 

 
Additionally, City Utilities Division staff, in collaboration with the Municipal Water District of 
Orange County (MWDOC), continued an outreach program on water conservation and urban 
runoff in San Clemente schools. City staff also provided a presentation during the Dana Point 
Ocean Institute’s Kids Watershed Conference. The City continues to make all countywide 
educational materials (as listed on the County’s website at www.ocwatersheds.com) available to its 
residents at public facilities, including City Hall, Community Development Department, 
Community Center, and San Clemente City Library. 
 
Outreach to Construction Site Contractors / Developers  
 
The City, with the assistance of counter staff and developers, provided outreach specific to the 
construction community: 
 
• Distributed fact sheets and the construction handbook with permits 
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• Distributed fact sheets and one-on-one review during plan check, preconstruction  and 
construction inspection 

• Sent pre-rainy season reminders to all construction sites with grading permits 
• Developed a new color brochure to illustrate construction BMP requirements. This brochure is 

provided with all building and grading permits, and is also carried by field staff to provide to 
contractrors. 

 
Outreach to Industrial & Commercial Site Owners / Operators  
 
The City proactively and reactively outreaches to businesses within the community: 
 
• Discussed environmental responsibility and distributed BMP information to business owners / 

operators during inspections 
• Provided information with applications and renewals for business licenses or permits 
• Presented information to various local business associations 
• Worked through the San Clemente Watershed Task Force to reach out to local business owners 

and recognize those businesses voluntarily leading the environmental movement 
 
School Outreach 
 
City Utilities Division staff, in collaboration with the Municipal Water District of Orange County 
(MWDOC), continued an excellent program reaching out to elementary, high school and college 
students about water conservation and surface water quality: 
 

• Staff conducted an interactive Water Use Education presentation about San Clemente’s climate 
and water supply, indoor and outdoor water usage, water conservation and urban runoff to 
elementary students. Participated in Elementary School Education at Children’s Water 
Festival.   

• By means of an Enviroscape Coastal Model, Staff presented the Urban Runoff Education 
program to elementary school students, discussing topics such as urban runoff, surface water 
quality, the local storm drain system, and pollution prevention.  Presentations at multiple 
outreach events throughout the reporting period. 

• San Clemente High and Saddleback College students participated in tours of the Water 
Reclamation Plant.  Students learn about plant processes, regulatory requirements, and urban 
runoff.   

 
Staff Training 
 
Formal staff training during FY 2006-07 focused primarily on Parks and Golf personnel & 
contractors, as well as selected training for City field inspectors. The City plans to conduct a more 
comprehensive series of staff trainings during FY07-08, after Countywide training modules are 
completed in response to the Fourth-Term NPDES Permit that is expected to be adopted. 
 
July 26 Golf / Parks staff – Storm Water Compliance & BMPs 
August 1 Golf / Parks staff – Storm Water Compliance & BMPs  
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October 23 Public Works Inspectors – Construction Site BMPs 
April 4 Parks Contractros – Storm Water Compliance and BMPs 
April 19 Env. Code Officers – Authorized Inspector and Dry Weather Monitoring Training 
 
San Clemente Watershed Task Force 
 
The City’s Clean Ocean program staff provides continuing support to the San Clemente Watershed 
Task Force (SCWTF) by dedicating manpower, administrative assistance and financial support for 
this community environmental initiative.  SCWTF meets regularly and subcommittees have been 
established to coordinate events, fundraising, clean ups, advertising, business awards, and school 
programs.  The task force was originally established to engage members and activists within the 
community with a common goal: to improve the quality of our watershed and coastal waters.  
SCWTF now hosts Earth Day, Adopt-a-Beach, Adopt-a-Neighborhood, Blue Water Business 
Awards, quarterly clean up events, booth presence at community events and a speaker’s bureau.  
The City remains at the heart of the SCWTF, offering a foundation of financial support and 
environmental expertise. 
 
Monthly Program Updates 
 
Environmental Staff provides monthly program updates to the City Council, the Coastal Advisory 
Committee to City Council, and the San Clemente Watershed Task Force.  These monthly updates 
provide a gamut of information regarding the program’s progress.  Copies of these reports for 
FY06-07 are provided in Attachment 1. 
 
6.3 Number of Impressions  
 
Though impossible to actually quantify, the City estimates that it has made more than 4,813,760 
impressions during the reporting period.  The City recognizes that although the number of 
impressions made says little about actual surface water quality improvement, it does speak to the 
City’s willingness to bring the message to the streets and ask for the public’s support in protecting 
our very special resource, our coastline.   
 
6.4 Public Education Program Modifications 
 
The City continues to seek ways to increase the effectiveness of its outreach program. During this 
past reporting period, the City hired an additional full-time staff person to focus on and be 
responsible for continued implementation of the City’s public education program.   
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City of San Clemente – Clean Ocean Program Monthly Updates FY06-07 
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7.0 New Development / Significant Redevelopment  
 
This section addresses the framework for decision making for the planning and permitting of 
new development and redevelopment within the City’s jurisdiction.  This framework ensures that 
both new development and redevelopment occur in an organized and orderly fashion that reflects 
the vision and needs of the community, assesses the environmental issues associated with the 
proposed changes and provides a regulatory framework to ensure that standards set by the City 
are implemented.  Key components include maintaining provisions in the City’s General Plan to 
ensure that water quality principles are properly evaluated when considering development issues, 
and implementing a project evaluation and review process to ensure that proposed development 
and redevelopment projects incorporate water quality features consistent with the City’s General 
Plan and NPDES Permit requirements.  
 
7.1 General Plan Amendment 
 
The City completed an update of the Coastal Element of its General Plan during the prior 
reporting period (Fiscal Year 2005-2006). No further updates or changes were made during the 
current Fiscal Year 2006-2007 reporting period. 
 
7.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants with preparing WQMPs, the City makes available several templates and 
guidance documents, including a City Model WQMP, WQMP Template, Priority and Non-
Priority Checklist and WQMP Checklist. 

There were no WQMPs approved during the reporting period. This is because major 
development projects currently underway are covered by WQMPs that were reviewed and 
approved during previous reporting periods. The City is almost at build-out, with few new 
development projects anticipated in the coming years. 
 
7.3 Post Construction BMP Inspection and Verification 
 
During the reporting period, City staff conducted 25 inspections of completed projects with 
approved WQMPs to verify that the WQMP requirements were being properly implemented. 
The inspections consisted of meetings with City inspectors and project owners and/or site 
managers, during which both records and field checks of structural BMPs were conducted. 
Records inspections consisted of ensuring that the owner/site manager had a copy of the 
approved WQMP as well as any associated maintenance logs or other documents to verify that 
non-structural were being implemented and structural BMPs were being maintained. BMP 
inspections included visual verification that BMPs were present and being properly implemented 
and maintained. City inspectors used a checklist to document the findings of each inspection. Of 
the 25 inspections, six (6) projects required issuance of corrections notices to require owners/site 
managers to fix identified deficiencies. The three most common deficiencies warranting these 
correction notices were lack of structural BMP maintenance, missing WQMP documents, and 
missing BMPs (e.g. no storm drain stencil message). 
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8.0 Construction  
 
8.1    Inventory and Prioritization  
 
The City has developed a watershed-based inventory and prioritization of the identified 
construction sites within the City’s jurisdiction.  A copy of the inventory is attached. Note 
that the attached inventory is the same as that provided during the last reporting period. 
This is because that inventory, which was completed at the start of Fiscal Year 2006-
2007 and is now being reported in this FY06-07 Annual Report, was accidentally 
included with the FY05-06 Annual Report.  
 
8.2 Inspection and Reporting  
 
The City inspected construction sites at the frequency determined by the priority ranking, 
as shown in the table below. Inspections generally included a review of BMP 
implementation covering all aspects of urban runoff and storm water pollution 
prevention: erosion control, sediment control, tracking, waste management, material 
handling, housekeeping, and staff training.   
 

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                    
(May 1 – September 30) 

HIGH Once per week As needed 
MEDIUM Twice during the season As needed 

LOW Twice during the season As needed 
 
Public Projects 
 
The City maintains that it should serve as the example for environmental stewardship.  
Examples of City projects, termed Capital Improvement Projects (CIPs), include street 
and/or utility rehabilitation, facility improvements, and runoff treatment device 
implementation.  City projects are expected to comply with all environmental regulations 
and ordinances at all times, and are inspected to verify such.  On those occasions that 
Environmental Staff has noted deficiencies, staff has informed the Environmental 
Engineer, the Project Manager and the City Engineer of such deficiencies, and the 
deficiencies have been addressed in a manner consistent with enforcement protocols.  
Staff has and will continue to issue enforcement actions, including citations and stop 
work notices, against CIP projects as needed. 
 
Private Projects 
 
Applicants for construction-related permits are advised of surface water quality 
regulations and expectations at multiple times through the permitting and construction 
process: 
 

• Counter staff provides all applicants with a general information flyer.   
• Plan checkers insist that BMPs are shown on plans and discussed in general notes. 
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• Planners verify that applicants have provided required reports, such as the WQMP 
and the Storm Water Pollution Prevention Plan (SWPPP) when applicable. 

• Large projects, such as Talega and Marblehead Coastal, are required to submit 
Runoff Management Plans, providing for long-term regional BMPs in addition to 
the expectations of the WQMP provisions. 

• A copy of the countywide Construction Guidance Manual is provided with each 
permit. 

• Surface water quality regulations are discussed in pre-construction meetings. 
• Inspection staff provides guidance, education and enforcement in the field. 

 
Private projects are expected to comply with all environmental regulations and 
ordinances at all times.  All City field staff, employees and contractors, have received 
training specific to these provisions and are actively participating to assist with 
compliance and/or enforcement, when necessary. 
 
The number of sites inspected during FY06-07 is presented below. Note that this reflects 
the number of sites inspected, not the actual number of inspections.  The number of 
inspections conducted differs from the number of sites because the City is required to 
conduct multiple inspections of same sites per the table on the previous page.  Also, the 
site inventory is a listing of all permits opened during the fiscal year, but some sites listed 
in the inventory may not have received any inspections depending on when the job was 
started and completed (e.g. projects started in late Winter or early Spring, and ranked as 
“medium” priority, may not have received any inspections, since the two wet-season 
inspections required for medium priority sites would have been completed, and since dry 
season inspections are as-needed only).  The City ranks all construction sites as at least a 
“medium” priority, thus the City does not have any “low” priority sites.   
 

Number of Sites Inspected During the Reporting Period 
High Med Low 

1 325 0 
 
 
Enforcement 
 
The City of San Clemente’s construction inspectors and authorized inspectors undertake 
enforcement activities according to the City’s adopted Storm Water Runoff Control 
Ordinance and the countywide accompanying Enforcement Consistency Guide.  
Enforcement may be handled administratively or, in more serious instances, be prepared 
for prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies. Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule.  A list of formal enforcement 
actions is attached in Section 10. 
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ATTACHMENT 1
City of San Clemente Construction Site Inventory

Owner/Builder/Developer Facility Site Address Watershed Description Priority
Grading and Engineering Permits
SunCal Companies Marblehead Coastal M02 Rough Grading Plan & Erosion Control Plan for TTM 881 High
WL Homes LLC dba Laing Luxury Lucia Models at Talega M02 "Lucia" Models Medium
WL Talega Associates LLC "Lucia" at Talega PA 4E2 M02 Productions Grading for "Lucia" at Talega Medium
Harris Development Group 1001 Calle Sombra M02 Harris Buildings Medium
Mcfaul, Gloria G 209 Calle Serena CC NEW SFD Medium
STANDARD PACIFIC CORP Tract 16616, Portomarin M02 Tract 16616 "Portomarin" Phases 5-9 Medium
Kudla, Jeffrey J & Kelly S 4024 Calle Lisa CC Precise Grading for new single family residence Medium
Huong Nathan 121 Loma Lane CC CONSTRUCT NEW DUPLEX UNIT A & B Medium
Pierbowl Holding Corp. 409 Avenida Santa Barbara CC Santa Barbara Fourplex (WO# 400380) Medium
Leard, Titan R 108 W El Portal CC New Office building Medium
Fred & Sharon Holgate 41 Marbella M02 Precise Grading for new SFR Medium
Manning Homes LLC Talega Village 2W M02 Village 2W, Tract 16546, Medium
STANDARD PACIFIC HOMES Carrillon at Talega M02 Tract 16336, Lots 1-10, 22-24, 75-84 Medium
WL Homes LLC - South Coast Di Ravenna - Talega PA 4D M02 Ravenna, Phase 1, Lots 1-5 & 28-30 Medium
STANDARD PACIFIC HOMES "Alta at Talega" Tract 16630 M02 TR 16630: Lots 59-61, Alta Medium
Schroeder, Marc 103 Calle Bonito M02 New SFR Medium
Bade, Patricia 502 Avenida De La Riviera CC Slope Repair for backyard Medium
COASTLINE AT EL CAMINO REAL 1520 North El Camino Real M02 Coastline Building (WO#400384) Medium
Speakman, Michael K 342 W Paseo De Cristobal CC Grading for new SFR Medium
Church Lutheran Of Our, 200 Avenida San Pablo CC Our Savior's Lutheran Church and School Expansion Medium
WL Homes LLC - South Coast Di Ravenna Talega Planning Area 4 M02 Ravenna, Phases 2-5 Medium
Jeff Stearman 250 W Esplanade CC Precise grading for new Single Family Residence Medium
Pacific Vista San Clemente Via Cima and El Levante M01 Lots 11, 14-17 Medium
STANDARD PACIFIC HOMES TR 16615, Stella Mare Talega M02 TRACT 16615 STELLA MARE PHASE 1-3 Medium
STANDARD PACIFIC CORP Tract 16616 M02 Tract 16616 "Portomarin" (WO# 400427) Medium
CDDL Investment Inc. c/o Chad 109 Boca De La Playa CC Carney Condos, sheets 1-4 & RW1-2, app'd 8/22/05 Medium
Joseph, Marekat C & Sicily 66 Marbella M02 Precise Grading for New Single Family Residence Geo #05-04 Medium
Rambo, Brad 506 Avenida De La Riviera CC Emergency Slope Repair Medium
Pratt, David S 105 Avenida De La Estrella CC Plaza de La Fuente Medium
Culbertson, Lawrence J 240 Avenida Rosa CC New duplex Medium
Mashburn, Glenn M & Marjorie A 234 Avenida Princesa CC Precise grading per approved plans sheet A.01-A1.0 of 5 Medium
LOWE ENTERPRISES COMMERCIAL G100 Avenida La Pata M02 Slope Repair; See Geofile 04-51 Metagenics Medium
James & Lee Medick 354 W Paseo De Cristobal CC Precise grading for new single family residence Medium
Dery, Shirley 7 Via Tunas M01 Precise grading for new single family residence Medium
Lamas, Telmo Jorge 209 W Avenida Palizada CC Precise Grading for new Duplex see Geo #02-35 Medium
Xuan Duy Nguyen 19 Campanilla M02 New single family residence see GEO#04-49 Medium
WL Homes LLC dba Laing Luxury Talega Planning Area 4E2 M02 Tracts 16614 Sales Trailer Medium
Kuhn, Spencer W & Reta 104 Avenida Sierra CC Grading for sub-level garage addition for existing residence Medium
J C DYER CO, 146 AVE W SAN ANTONIO CC Precise Grading for new manufactured home (see 04-62) Medium
Traffix Devices, Inc. 160 Avenida La Pata M02 Phase 2 - Precise Grading Plans, sheets 1-21. Medium
STANDARD PACIFIC HOMES TR 16615, Stella Mare Talega M02 TRACT 16615 Phases 4-10, Lots 8-29, 43-54, 64-103 Medium
STANDARD PACIFIC HOMES Tract 16629 - Caprizi atTalega M02 Caprizi - Tract 16629 Medium
Beverly & Steve Bertini 314 Avenida Santa Margarita CC New Single Family Residence  Geo #05-25 Medium
Chisholm, Robert 167 W Avenida Junipero CC New guest house addition see Geo#04-05 Medium
STANDARD PACIFIC HOMES Tract 16336 Carillon Talega M02 Tract 16336, Lots 50-52 Medium
WL Homes LLC - South Coast Di "Ravenna" at Talega M02 "Ravenna" Tr. 16570 - Lots 35-37 Medium
Toerge, N K 328 W Paseo De Cristobal CC New Single Family Residence Medium
Fred Yeilding 1447 North El Camino Real M02 New Commercial Office Building Medium
PULTE HOMES CORP Sabella at Talega M02 Sabella Models at Talega Medium
PULTE HOME CORP Sabella at Talega 5E M02 Sabella at Talega, Phases 1-4 Medium
PULTE HOME CORP Sabella at Talega 5E M02 Sabella at Talega, Phases 5-8 Medium
TALEGA ASSOCIATES LLC Talega CR CUP 02-156 (Cristianitos Water Quality Basin) Medium
Building Permits
TREVINO, JOHN 3912 CALLE REAL CC BLDG COM INDUST Medium
TALEGA ASSOCIATES, 1200 CAMINO LA PEDRIZA M02 BLDG COM INDUST Medium
KLICKSTEIN, MIKE 1903 AVE SALVADOR CC BLDG COM INDUST Medium
MOBILE OIL CORP, 1430 S EL CAMINO REAL M02 BLDG COM INDUST Medium
SCHAUER, RICHARD 621 VISTA VALINDA CC BLDG COM INDUST Medium
Bahrami, Alireza & Shokufeh 4 Cantilena M02 BLDG SFD Medium
Mcfaul, Gloria G 209 Calle Serena M02 BLDG SFD Medium
Wareing, Jack 751 Calle Vallarta CC BLDG SFD Medium
Sharifi, Roohollah & Frazaneh 1505 Buena Vista CC BLDG SFD Medium
GARY L CARLTON 4113 Calle Juno CC BLDG SFD Medium
Minor, John & Judy 310 S La Esperanza M01 BLDG SFD Medium
Libby, Alfred E 1880 N El Camino Real  62 M02 BLDG SFD Medium
SPEAKMAN, MICHAEL 342 W PASEO DE CRISTOBAL CC BLDG SFD Medium
ROBERT ROBINSON 1880 N EL CAMINO REAL  71 M02 BLDG SFD Medium
CHARLES SARGEANT 304 Avenida San Pablo CC BLDG SFD Medium
Cappello, Andrew B 219 S El Camino Real CC BLDG SFD Medium
Church Lutheran Of Our, 200 Avenida San Pablo CC BLDG COM INDUST Medium
Donnelly, Thomas K & Anne E 2730 Carretera M02 BLDG SFD Medium
Mashburn, Glenn M & Marjorie A 234 Avenida Princesa CC BLDG SFD Medium
Weirick, Dorothy A 2000 S Ola Vis CC BLDG SFD Medium
Culbertson, Lawrence J 240 Avenida Rosa CC BLDG SFD Medium
Toerge, N K 328 W Paseo De Cristobal CC BLDG SFD Medium
Dill, Glenn V & Barbara J 1068 Calle Del Cerro  1524 M02 BLDG SFD Medium
JORDAN, FRED 35551 Camino Capistrano M01 BLDG SFD Medium
ROBERT HIGBEE 81 Mira Adelante CC BLDG SFD Medium
Kraus, Jack 110 W Avenida Gaviota CC BLDG SFD Medium
FAHMY, DIAA & ODETTE 44 CALLE AMENO M02 BLDG SFD Medium
(VILLAGE 5 REC/POOL CTR), TALE 401 CAMINO TIERA GRANDE M02 BLDG COM INDUST Medium
PACIFIC VISTA SC, LLC, 13 VIA CIMA M01 BLDG SFD Medium
PACIFIC VISTA SC, LLC, 15 VIA CIMA M01 BLDG SFD Medium
(CAZADERO/PHASE 3), SHEA HOMES 19 Corte El Brazo M02 BLDG SFD Medium
(CAZADERO/PHASE 3), SHEA HOMES 29 Calle La Espalda M02 BLDG SFD Medium
(CAZADERO/PHASE 3), SHEA HOMES 36 Corte El Brazo M02 BLDG SFD Medium

Construction Inventory
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(CAZADERO/PHASE 3), SHEA HOMES 34 Corte El Brazo M02 BLDG SFD Medium
(CAZADERO/PHASE 3), SHEA HOMES 32 Corte El Brazo M02 BLDG SFD Medium
(CAZADERO/PHASE 3), SHEA HOMES 30 Corte El Brazo M02 BLDG SFD Medium
(CAZADERO/PHASE 3), SHEA HOMES 28 Corte El Brazo M02 BLDG SFD Medium
SHEA HOMES 26 Corte El Brazo M02 BLDG SFD Medium
(CAZADERO/PHASE 3), SHEA HOMES 38 Corte El Brazo M02 BLDG SFD Medium
NICHOLAS, BEN 866 AVE ACAPULCO CC BLDG SFD Medium
GARY MEYERHOFER, 2307 South Ola Vista CC BLDG SFD Medium
(VITTORIA BUILDOUT)  , STANDAR 12 Via Armilla M02 BLDG SFD Medium
(VITTORIA BUILDOUT)   , STANDA 22 Via Armilla M02 BLDG SFD Medium
(VITTORIA BUILDOUT)   , STANDA 20 Via Armilla M02 BLDG SFD Medium
(VITTORIA BUILDOUT)   , STANDA 24 Via Armilla M02 BLDG SFD Medium
(STELLA MARE-MODELS), STANDARD 68 Via Regalo M02 BLDG SFD Medium
(STELLA MARE-MODELS), STANDARD 70 Via Regalo M02 BLDG SFD Medium
(STELLA MARE-MODELS), STANDARD 72 Via Regalo M02 BLDG SFD Medium
(STELLA MARE-MODELS), STANDARD 74 Via Regalo M02 BLDG SFD Medium
(STELLA MARE-MODELS), STANDARD 76 Via Regalo M02 BLDG SFD Medium
(STELLA MARE-MODELS), STANDARD 69 Via Regalo M02 BLDG SFD Medium
(STELLA MARE-MODELS), STANDARD 71 Via Regalo M02 BLDG SFD Medium
(STELLA MARE-MODELS), STANDARD 73 Via Regalo M02 BLDG SFD Medium
(STELLA MARE-MODELS), STANDARD 75 Via Regalo M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 35 Via Cartama M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 37 Via Cartama M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 39 Via Cartama M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 41 Via Cartama M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 36 Via Cartama M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 38 Via Cartama M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 40 Via Cartama M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 42 Via Cartama M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 44 Via Cartama M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 46 VIA CARTAMA M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 43 Via Cartama M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 45 Via Cartama M02 BLDG SFD Medium
(CATANIA/TRACT 16369), STANDAR 47 Via Cartama M02 BLDG SFD Medium
(MIRADOR/PH6 BUILDOUT), WILLIA 26 Via Aveituna M02 BLDG SFD Medium
(MIRADOR/PH6 BUILDOUT), WILLIA 28 CALLE AVEITUNA M02 BLDG SFD Medium
(MIRADOR/PH6 BUILDOUT), WILLIA 30 Via Aveituna M02 BLDG SFD Medium
(MIRADOR/PH6 BUILDOUT), WILLIA 27 Via Aveituna M02 BLDG SFD Medium
GRIFFITH, EDWARD & STEFFANIE 713 CALLE MONSERRAT M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 12 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 14 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 16 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 18 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 20 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 22 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 24 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 26 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 28 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 30 Via Adrian M02 BLDG SFD Medium
LAMAS, TELMO 209 AVE W PALIZADA CC BLDG SFD Medium
John Laing Homes 22 Corte Jaime M02 BLDG SFD Medium
John Laing Homes 24 Corte Jaime M02 BLDG SFD Medium
John Laing Homes 20 Corte Jaime M02 BLDG SFD Medium
Nguyen, Xuan Duy 19 CAMPANILLA M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 15 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 25 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 31 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 12 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 17 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 23 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 33 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 16 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 11 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 19 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 27 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 18 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 13 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 21 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 29 Paseo Carla M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 14 Paseo Carla M02 BLDG SFD Medium
Laing Luxury Homes 11 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 12 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 15 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 14 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 13 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 17 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 19 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 18 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 21 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 16 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 23 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 25 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 27 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 29 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 20 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 33 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 31 Via Conocido M02 BLDG SFD Medium
VIA DEL CAMPO  PARTNERS LA 3904 VIA DEL CAMPO M02 BLDG SFD Medium
TALEGA LAND LLC 11 Calle Altea M02 BLDG SFD Medium
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TALEGA LAND LLC 13 Calle Altea M02 BLDG SFD Medium
TALEGA LAND LLC 16 Calle Altea M02 BLDG SFD Medium
TALEGA LAND LLC 12 Calle Altea M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 12 Calle Mattis M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 18 Calle Mattis M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 14 Corte Cabrito M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 16 Calle Mattis M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 13 Corte Cabrito M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 17 Corte Cabrito M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 12 Corte Cabrito M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 14 Calle Mattis M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 20 Calle Mattis M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 11 Corte Cabrito M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 15 Corte Cabrito M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 16 Corte Cabrito M02 BLDG SFD Medium
KUDLA, JEFF 4024 CALLE LISA CC BLDG SFD Medium
BERTINI, STEVE & BEVERLY 314 AVE SANTA MARGARITA CC BLDG SFD Medium
HARRIS DEVELOPMENT, 1001 CALLE SOMBRA M02 BLDG COM INDUST Medium
HARRIS DEVELOPMENT, 1001 CALLE SOMBRA M02 BLDG COM INDUST Medium
JOHN LAING HOMES 18 Via Nerisa M02 BLDG SFD Medium
JOHN LAING HOMES 22 Via Nerisa M02 BLDG SFD Medium
JOHN LAING HOMES 21 Via Nerisa M02 BLDG SFD Medium
JOHN LAING HOMES 16 Via Nerisa M02 BLDG SFD Medium
JOHN LAING HOMES 19 Via Nerisa M02 BLDG SFD Medium
JOHN LAING HOMES 20 Via Nerisa M02 BLDG SFD Medium
JOHN LAING HOMES 24 Via Nerisa M02 BLDG SFD Medium
JOHN LAING HOMES 23 Via Nerisa M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 11 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 24 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 28 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 15 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 30 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 36 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 17 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 34 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 40 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 13 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 19 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 26 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 32 Via Agradar M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 38 Via Agradar M02 BLDG SFD Medium
Laing Luxury Homes 57 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 48 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 51 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 53 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 55 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 49 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 46 Via Conocido M02 BLDG SFD Medium
Laing Luxury Homes 47 Via Conocido M02 BLDG SFD Medium
Holgate, Fred 41 MARBELLA M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 12 Via Andaremos M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 14 Via Andaremos M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 16 Via Andaremos M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 18 Via Andaremos M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 20 Via Andaremos M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 22 Via Andaremos M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 24 Via Andaremos M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 11 Via Andaremos M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 13 Via Andaremos M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 15 Via Andaremos M02 BLDG SFD Medium
ALI, WAIS 2 ZOCALA M02 BLDG SFD Medium
TALEGA LAND LLC 17 Calle Altea M02 BLDG SFD Medium
TALEGA LAND LLC 23 Calle Altea M02 BLDG SFD Medium
TALEGA LAND LLC 24 Calle Altea M02 BLDG SFD Medium
TALEGA LAND LLC 18 Calle Altea M02 BLDG SFD Medium
TALEGA LAND LLC 15 Calle Altea M02 BLDG SFD Medium
TALEGA LAND LLC 19 Calle Altea M02 BLDG SFD Medium
TALEGA LAND LLC 21 Calle Altea M02 BLDG SFD Medium
TALEGA LAND LLC 22 Calle Altea M02 BLDG SFD Medium
TALEGA LAND LLC 20 Calle Altea M02 BLDG SFD Medium
TALEGA LAND LLC 14 Calle Altea M02 BLDG SFD Medium
CARTER, TOM & BRENDA 408 Avenida Crespi CC BLDG SFD Medium
PIERBOWL HOLDING CORP 409 Ave Santa Barbara #C & D CC BLDG MFD Medium
STANDARD PACIFIC 19 Via Andaremos M02 BLDG SFD Medium
STANDARD PACIFIC 26 Via Andaremos M02 BLDG SFD Medium
Emery David B & Mary A, 20 Via Del Tesoro CC BLDG SFD Medium
CARNEY, CHAD 109 Boca De La Playa CC BLDG MFD Medium
Jarvis, Douglas N Jr & Marilyn 123 Avenida Florencia M02 BLDG MFD Medium
GASTON, SHELLEY & KEVIN 11 MARBELLA M02 BLDG SFD Medium
TITAN CONSTRUCTION 108 W El Portal M02 BLDG COM INDUST Medium
STANDARD PACIFIC 29 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC 32 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 28 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 25 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 34 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 26 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 23 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 36 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 30 Via Timon M02 BLDG SFD Medium
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ATTACHMENT 1
City of San Clemente Construction Site Inventory

Owner/Builder/Developer Facility Site Address Watershed Description Priority
STANDARD PACIFIC HOMES 38 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 21 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 27 Via Timon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 33 Via Adrian M02 BLDG SFD Medium
SHEA HOMES 12 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES LP 14 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 16 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 18 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 24 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 28 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 32 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 31 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 25 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES LP 20 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES LP 27 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 22 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 26 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 30 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 29 Calle La Espalda M02 BLDG SFD Medium
SHEA HOMES 23 Calle La Espalda M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 37 Via Adrian M02 BLDG SFD Medium
NGUYEN, NGHIA 121 Loma Lane CC BLDG MFD Medium
Laing Luxury Homes 23 Calle Viviana M02 BLDG SFD Medium
Laing Luxury Homes 19 Calle Viviana M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 32 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 35 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 54 Via Cartama M02 BLDG SFD Medium
Laing Luxury Homes 21 Calle Viviana M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 52 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 34 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 41 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 44 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 45 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 42 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 38 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 43 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 48 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 39 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 36 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 40 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 46 Via Adrian M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 49 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 51 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 60 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 55 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 53 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 48 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 58 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 59 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 50 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 56 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 57 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 27 Via Jenifer M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 23 Via Jenifer M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 19 Via Jenifer M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 25 Via Jenifer M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 21 Via Jenifer M02 BLDG SFD Medium
STANDARD PACIFIC 82 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC 81 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 78 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 79 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 83 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 77 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 80 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 85 Via Regalo M02 BLDG SFD Medium
Dynamic Builders, 1351 Calle Avanzado M02 BLDG COM INDUST Medium
STANDARD PACIFIC HOMES 20 Via Balcon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 28 Via Balcon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 12 Via Balcon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 16 Via Balcon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 22 Via Balcon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 26 Via Balcon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 30 Via Balcon M02 BLDG SFD Medium
STANDARD PACIFIC 89 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC 93 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC 88 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 87 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 84 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 94 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 95 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 86 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 92 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 91 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 90 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 96 Via Regalo M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 14 Via Balcon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 18 Via Balcon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 24 Via Balcon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 32 Via Balcon M02 BLDG SFD Medium
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ATTACHMENT 1
City of San Clemente Construction Site Inventory

Owner/Builder/Developer Facility Site Address Watershed Description Priority
PIERBOWL HOLDING CORP 409 Ave Santa Barbara #A & B CC BLDG MFD Medium
Satz, Leonard & Karen King 835 Avenida Salvador CC BLDG SFD Medium
STANDARD PACIFIC HOMES 11 Via Cartama M02 BLDG SFD Medium
Mcfaul, Gloria G 209 Calle Serena CC BLDG SFD Medium
MICHAEL & BRENDA TOERGE 328 W PASEO DE CRISTOBAL CC BLDG SFD Medium
SHEA HOMES 23 Via Buen Corazon M02 BLDG SFD Medium
SHEA HOMES 27 Via Buen Corazon M02 BLDG SFD Medium
SHEA HOMES 25 Via Buen Corazon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 15 Via Cartama M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 17 Via Cartama M02 BLDG SFD Medium
SHEA HOMES 15 Via Buen Corazon M02 BLDG SFD Medium
SHEA HOMES 19 Via Buen Corazon M02 BLDG SFD Medium
SHEA HOMES 11 Via Buen Corazon M02 BLDG SFD Medium
SHEA HOMES 14 Via Buen Corazon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 13 Via Cartama M02 BLDG SFD Medium
SHEA HOMES 21 Via Buen Corazon M02 BLDG SFD Medium
SHEA HOMES 17 Via Buen Corazon M02 BLDG SFD Medium
SHEA HOMES 13 Via Buen Corazon M02 BLDG SFD Medium
SHEA HOMES 12 Via Buen Corazon M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 19 Via Cartama M02 BLDG SFD Medium
Dery, Shirley 7 Via Tunas M01 BLDG SFD Medium
MASHBURN, GLENN & MARGIE 234 AVE PRINCESA CC BLDG SFD Medium
Medick, James 354 W Paseo De Cristobal M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 12 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 14 Via Torina M02 BLDG SFD Medium
STANDARD PACIFIC HOMES 16 Via Torina M02 BLDG SFD Medium
LARRY CULBERTSON, 240 AVE ROSA M02 BLDG MFD Medium
STANDARD PACIFIC HOMES, 16 Calle Tamara M02 BLDG SFD Medium
STANDARD PACIFIC HOMES, 18 Calle Tamara M02 BLDG SFD Medium
STANDARD PACIFIC HOMES, 20 Calle Tamara M02 BLDG SFD Medium
OBAID, PERWEZ 47 CAMPANILLA M02 BLDG SFD Medium
J C DYER CO, 146 AVE W SAN ANTONIO M02 BLDG SFD Medium
RITCHIE, LANCE AND KATHY 10 SAN REMO CC BLDG SFD Medium
JOSEPH, MAREKAT & SICILY 66 MARBELLA M02 BLDG SFD Medium
Highley, Fred 21 Via Zamora CC POOLSPA Medium
Robertson, Craig 2433 Camino Oleada M01 POOLSPA Medium
TON-THAT, CHAU 4131 COSTERO RISCO M01 POOLSPA Medium
GREEN, CORRINE 204 Avenida Barcelona CC POOLSPA Medium
GRIFFIN ORDWAY 2424 Camino Oleada M01 POOLSPA Medium
MARK STIER 66 Via Armilla M02 POOLSPA Medium
Feinberg, Daniel D & Racheal L 655 Via Faisan M02 POOLSPA Medium
Acosta, Ronald S & Rebekah P 6210 Colina Pacifica M01 POOLSPA Medium
FABARES, PAUL 1101 Otero CC POOLSPA Medium
JACOB & SOPHIE LEE 17 CALLE GAULTERIA CC POOLSPA Medium
GALLAGHER, WENDY 142 Avenida Granada CC POOLSPA Medium
Reifsnyder, Miles Samuel & Mar 3021 Brillante M01 POOLSPA Medium
RAIOLA-CHADSEY 20 Corte Vidriosa M01 POOLSPA Medium
NORDBERG, DALE 3811 VISTA AZUL M01 POOLSPA Medium
Shaw, James & Pamela 904 Rio Lindo CC POOLSPA Medium
Spriggs, Robert Daniel & Miche 2918 Obrajero M01 POOLSPA Medium
MAYO, TONY & DENISE 16 Calle Verdadero CC POOLSPA Medium
TERESA & JOHN JACKSON 29 Calle Careyes CC POOLSPA Medium
SCOTT & SILVIA HERSON 38 Via Ceramica M01 POOLSPA Medium
ERICSON, FRANK & LAURIE 3105 ESTAMPIDA M01 POOLSPA Medium
Schultz, David & Kristen M 2622 Canto Rompeolas M01 POOLSPA Medium
Schwartz, Martin Elliott 2410 SOUTH OLA VISTA CC POOLSPA Medium
Calle Isabella Llc, 4105 Calle Isabella CC POOLSPA Medium
Harper, Jim 47 Via Ceramica M01 POOLSPA Medium
Keim, Kevin P 2200 Via Iris CC POOLSPA Medium
Curtis, Martin R & Asha D 2621 Canto Rompeolas M02 POOLSPA Medium
SCOTT & JANET JACKSON 2052 Costero Hermoso M01 POOLSPA Medium
Angelo, Mark Edward & Beth Ann 805 Futura M01 POOLSPA Medium
OMID KANANI 17 Via Canela M02 POOLSPA Medium
Gentile, John F & Eva M 23 Calle Gaulteria M02 POOLSPA Medium
ED LOZANO 1 Via Ceramica M01 POOLSPA Medium
DE COLLIBUS, DANTE 109 PLAZA VIA SOL M02 POOLSPA Medium
RANDY PERLOW 18 CALLE GAULTERIA M02 POOLSPA Medium
Bradley, Mark A & Kim A 1407 Jinette CC POOLSPA Medium
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SECTION 9, Existing Development   

 9-1  

9.0 Existing Development - Industrial, Commercial, Residential and HOA Programs 
 
Inventories and Prioritization 
 
The City has developed watershed-based inventories of the identified industrial and commercial 
facilities, as prescribed for in the Orange County Municipal Storm Water Permit (included as 
Attachments 1 and 2, respectively). Note that the attached inventory is the same as that provided 
during the last reporting period. This is because that inventory, which was completed at the start 
of Fiscal Year 2006-2007 and is now being reported in this FY06-07 Annual Report, was 
accidentally included with the FY05-06 Annual Report. For residential and HOA areas within 
the City’s jurisdiction, City staff completed an initial GIS map (Attachment 3) to graphically 
located HOA areas within the City. This map will be updated as additional information is 
verified regarding the location of HOA areas. 
 
Inspections 
 
The City inspects industrial and commercial facilities as required by the Orange County 
Municipal Permit.  In FY06-07, the City had all of its restaurant facilities inspected via contract 
with the Orange County Health Care Agency (refer to Attachment 4 for the detailed inspection 
report).     
 
Residential areas and HOAs are routinely patrolled by staff proactively searching for water 
quality violations.  The existing development program, in particular the residential and HOA 
components, relies heavily upon reports from residents and personnel in the community.  A 
compilation of the incident log is provided as part of Section 10. 
 
Enforcement 
 
The City of San Clemente’s inspectors and authorized inspectors undertake enforcement 
activities according to the City’s adopted Storm Water Runoff Control Ordinance and the 
countywide accompanying Enforcement Consistency Guide.  Enforcement may be handled 
administratively or, in more serious instances, be prepared for prosecution.   As provided for in 
the Enforcement Consistency Guide, when selecting enforcement options, the City’s Inspectors 
ensure that violations of a similar nature are subjected to similar types of enforcement remedies.  
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule.  A list of formal enforcement 
actions is attached in Section 10. 
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ATTACHMENT 1
City of San Clemente

Industrial Facility Inventory

Name Street Number Prefix Street Name Watershed Priority

ROBERTSONS READY MIX 116  RINCON CT M02 HIGH
SAN CLEMENTE AUTO WRECKING 1520 AVENIDA DE LA ESTRELLA M02 HIGH

INDUSTRIAL

Industrial Inventory
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ATTACHMENT 2
City of San Clemente Commercial Facility Inventory

Name Street Number Prefix Street Name Watershed Priority

4 IN SERVICE & REPAIR 2229 S EL CAMINO REAL M02 HIGH
A. C. TOWING, INC.  INTERSTATE LIEN SALE 180 CALLE  IGLESIA M02 HIGH
ALTERATORS WEST 2120 S EL CAMINO REAL M02 HIGH
AMENDT, BOB AUTO REPAIR 219 CALLE LOS MOLINOS M02 HIGH
ARNOLDS AUTO REPAIR 184 AVENIDA  NAVARRO M02 HIGH
AUTO-MEDIC 103  RINCON COURT M02 HIGH
AUTOMOTIVE ELECTRONICS 150  LOS OBREROS M02 HIGH
BIG O TIRES #557 927 N EL CAMINO REAL M02 HIGH
BREWSTERS AUTOMOTIVE 1510 AVENIDA DE LA ESTRELLA UNIT A M02 HIGH
BUNKER CORP  DBA, ENERGY SUSPENSION 1131 VIA CALLEJON M02 HIGH
BURBRIDGE TOWING SERVICE 325 AVENIDA CABRILLO CC HIGH
CARLOS AUTO REPAIR 151 AVENIDA NAVARRO M02 HIGH
CARLOS AUTO REPAIR 151 AVENIDA NAVARRO M02 HIGH
CASH CAR BUYER 1615 N EL CAMINO REAL M02 HIGH
CERTIFIED AUTOMOTIVE        REBUILDERS 1517 N  EL CAMINO REAL M02 HIGH
CERTIFIED WELDING, FABRICATION & MUFFLER 1517 N EL CAMINO REAL M02 HIGH
CHACON, ELIAS AUTO REPAIR 1522 CALLE VALLE M02 HIGH
CHRISTIAN AUTO REPAIR 180 AVENIDA NAVARRO M02 HIGH
COAST ALIGN 1504 AVENIDA DE LA ESTRELLA M02 HIGH
COASTLINE AUTOMOTIVE 174  NAVARRO M02 HIGH
DISCOUNT TIRE CENTERS      ) 1606 N  EL CAMINO REAL M02 HIGH
EL CAMINO AUTOMOTIVE AND 512 S EL CAMINO REAL M02 HIGH
EL CAMINO AUTOMOTIVE AND TIRE CENTER 2360 S EL CAMINO REAL M02 HIGH
EZ LUBE INC #35 525 AVENIDA PICO M02 HIGH
EZ SMOG CHECK 2231 S EL CAMINO REAL M02 HIGH
FRANK'S FOREIGN CAR SERVICE 509 S EL CAMINO REAL M02 HIGH
FREEWAY AUTO RESTORATION 1508 AVENIDA ESTRELLA M02 HIGH
GOLDEN STATE SUPPLY, INC 522 S EL CAMINO REAL M02 HIGH
GRACE CLASSIC CAR SHOWROOM &  USED AUTO 2485 S EL CAMINO REAL M02 HIGH
GUTIERREZ AUTO REPAIR 1321 CALLE VALLE M02 HIGH
HARBORSIDE TOWING & RECOVERY,  INC. 1520 AVENIDA DE ESTRELLA M02 HIGH
HOLLEY'S TIRE SERVICE, INC 1225 N EL CAMINO REAL M02 HIGH
JAY'S CAR REPAIR 1504 N AVE ESTRELLA M02 HIGH
JIMENEZ AUTO CENTER 2345 S EL CAMINO REAL M02 HIGH
JIMENEZ AUTO SERVICE 902 N EL CAMINO REAL M02 HIGH
JIM'S DELTA TIRE INC 603 S EL CAMINO REAL M02 HIGH
KLINK'S AUTO REPAIR 2225 S EL CAMINO REAL M02 HIGH
KRAGEN AUTO PARTS #1672 CSK AUTO, INC., 400 CAMINO  DE ESTRELLA M02 HIGH
KRAGEN AUTO SUPPLY 744 CSK AUTO, INC. 1113 S EL CAMINO REAL M02 HIGH
LINKS INDIAN 921-J CALLE AMANECER M02 HIGH
LITTLEPAGE, MARK AUTOMOTIVE 152  LOS OBREROS LN M02 HIGH
M G TOWING 2360 S EL CAMINO REAL M02 HIGH
MIDAS SHOP/TRKSS 530 VIA PICO PLAZA M02 HIGH
MOORE'S DOUG MUFFLER SERVICE 1504 N  AVE ESTRELLA M02 HIGH
MOTORVATED AUTOMOTIVE  217 CALLE  DE LOS MOLINOS M02 HIGH
NAPA AUTO PARTS - SAN CLEMENTE 724 S EL CAMINO REAL M02 HIGH
NELSON AUTOMOTIVE  NELSON RACING, INC. 245 CALLE  PINTORESCO M02 HIGH
OCEAN AUTO SALES 1650 N  EL CAMINO REAL M02 HIGH
P-1 RACING LLC 1027 CALLE TREPADORA M02 HIGH
PAY LESS TRUCK SALES 535 N EL CAMINO REAL M02 HIGH
R.O.S. CO 143  LOS MOLINOS M02 HIGH
RAY'S AUTO REPAIR 1520 AVENIDA  ESTRELLA M02 HIGH
RENT4LESS 1645 N EL CAMINO REAL M02 HIGH
REVTECH MARKETING M02 HIGH
RINCON TRUCK CENTER 114  RINCON COURT M02 HIGH
RV PERFORMANCE CONNECTION INC 930 CALLE NEGOCIO M02 HIGH
S & K TOWING, INC. 1520 AVENIDA DE LA ESTRELLA M02 HIGH
S.C. TRUCK & AUTO WRECKING 1520 AVENIDA  DE LA ESTRELLA M02 HIGH
SAN CLEMENTE AUTO CARE 231 CALLE  PINTORESCO M02 HIGH
SAN CLEMENTE AUTO RENTAL & SALES, INC. 824 N EL CAMINO REAL M02 HIGH
SAN CLEMENTE BUGGY BATH INC. - BUGGY BAT 2201 S EL CAMINO REAL M02 HIGH
SAN CLEMENTE CAR WASH 1731 N EL CAMINO REAL M02 HIGH

Commercial Inventory

(a) Automotive Mechanical Repair, Maintanance, Fueling, or Cleaning

0036642



ATTACHMENT 2
City of San Clemente Commercial Facility Inventory

Name Street Number Prefix Street Name Watershed Priority

SAN CLEMENTE TEST ONLY SMOG CENTER 1510 AVENIDA  ESTRELLA M02 HIGH
SAN CLEMENTE TOWING, INC./CUP TOWED VEHI 1610 CALLE VALLE M02 HIGH
SAN CLEMENTE TOWING/CUP 1450 N EL CAMINO REAL M02 HIGH
SAN CLEMENTE TRANSMISSION AFRAS CORPORAT 215 CALLE  DE LOS MOLINOS M02 HIGH
SAN O ENTERPRISES INC DBA SANO O MECHANI 2310 S EL CAMINO REAL M02 HIGH
SCALZO BROTHERS AUTO PARTS AND SERVICE C 512 S  EL CAMINO REAL M02 HIGH
SHADETREE AUTOMOTIVE 1635 N EL CAMINO REAL M02 HIGH
SHADETREE FOREIGN CAR 1635 N EL CAMINO REAL M02 HIGH
SHORECLIFFS AUTO SERVICE 151 AVENIDA VAQUERO M01 HIGH
SOUTH COAST AUTO 616 EL CAMINO REAL M02 HIGH
SOUTH COUNTY TRANSMISSION &  AUTOMOTIVE 2110 S EL CAMINO REAL M02 HIGH
STAGGS, JACK 1321 CALLE VALLE M02 HIGH
STANLEY'S MUFFLER SHOP 145 AVENIDA NAVARRO M02 HIGH
STAR TECH STAR MOTORS/ALADDIN AUTOMOTIVE 247 CALLE  PINTORESCO M02 HIGH
STUBBIES 245 CALLE  PINTORESCO M02 HIGH
TOP TUNE #2 1502 S EL CAMINO REAL M02 HIGH
UNIVERSE MOTORS 1002 N EL CAMINO REAL M02 HIGH
VICTORIA AUTO REPAIR 1520 AVENIDA DE LA ESTRELLA M02 HIGH
WATSON AUTO CENTER,  DICK PHILRICH INC 2345 S EL CAMINO REAL M02 HIGH
WERT, DAVE, AUTOMOTIVE, INC 176  NAVARRO M02 HIGH
WESSELINK RACING AND CLASSIC CARS, LLC/C 1238  PUERTA DEL SOL M02 HIGH
WESTCOAST AUTOMOTIVE  SPECIALISTS, INC. 216 CALLE DE LOS MOLINOS M02 HIGH

BENTLEY NEVADA, LLC 3005 S  EL CAMINO REAL M02 HIGH
BES SERVICES INC 110 W ESCALONES CC HIGH
COOL THERAPY PRODUCTS 934 CALLE NEGOCIO M02 HIGH
EBERHART HOME HEALTH 675 CAMINO DE LOS MARES M01 HIGH
FULL TILT OFF-ROAD EQUIPMENT 225 CALLE PINTORESCO M02 HIGH
MUNTERS CORPORATION MOISTURE CONTROL SER 201 CALLE  PINTORESCO M02 HIGH
SAN CLEMENTE RENTAL 143 CALLE  DE LOS MOLINOS M02 HIGH
U-HAUL CO. OF ORANGE COUNTY S.C. MOVING 310 AVENIDA  PICO M02 HIGH

BEACH CITIES AUTO COLLISION  INC. 127 CALLE DE LOS MOLINOS M02 HIGH
COLLISION CAR CARE AUTOCRAFTER'S PAINT & 1510 AVENIDA DE LA ESTRELLA M02 HIGH
FRANK'S AUTO BODY & PAINT FRANK'S COACHW 2101 S EL CAMINO REAL M02 HIGH
SAN CLEMENTE AUTO COLLISION 150 AVENIDA NAVARRO M02 HIGH

ALOHA PRO DETAIL 140 W MARQUITA CC HIGH
JOSE'S MOBILE CAR WASH 602 AVENIDA DE LA ESTRELLA M02 HIGH
OC MOBILE DETAILERS 1637 VIA TULIPAN M01 HIGH
PEDRO'S MOBILE CAR WASH  AND DETAILING 1030 CALLE RECODO M02 HIGH

ALLSIZE STORAGE 665 RENTAL UNITS 911  AMANECER M02 HIGH
ARONS R.V. STORAGE 20 UNITS 104  RINCON COURT M02 HIGH
CHEEP STORAGE   CONCRETE VENTURES LLC 228 AVENIDA FABRICANTE M02 HIGH
JOE'S JUMPS 234 W MIRAMAR CC HIGH
PALM BEACH PARK ASSN. STORAGE 24 RENTAL 101  PALM DRIVE M01 HIGH
SAN CLEMENTE SELF STORAGE SAN CLEMENTE S 170 AVENIDA LA PATA M02 HIGH
XTRA STORAGE 209 STORAGE AREAS 1623 N  EL CAMINO REAL M02 HIGH

APRO #29 GAS STATION 795 S  EL CAMINO REAL M02 HIGH
ARCO AM/PM #09748 590 AVENIDA DE LA ESTRELLA M02 HIGH
FLAGG STATIONS 422 AVENIDA DE LA ESTRELLA M02 HIGH
MOBIL MART #15901 GAS STATION 600 AVENIDA PICO M02 HIGH

(h) Retail or Wholesale Fueling

(b) Airplane mechanical repair, maintenance, fueling, or cleaning

(c) Boat Mechanical Repair, Maintenance, Fueling, or Cleaning

(d) Equipment repair, maintenance, fueling or cleaning

(e) Automotive and/or Other Vehicle Body Repair or Painting

(f) Mobile Automobile or other vehicle washing

(g) Automobile (or other vehicle) Parking Lots and storage facilities
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MOBIL ON THE RUN #18821 GASOLINE SERVICE 901 AVENIDA PICO M02 HIGH
NORTH SAN CLEMENTE 76 606 CAMINO DE LOS MARES M01 HIGH
RAMIREZ BROS- SHELL 530 AVENIDA  PICO M02 HIGH
SAN CLEMENTE ARCO 2749 N EL CAMINO REAL M01 HIGH
SAN CLEMENTE CHEVRON 515 AVENIDA  PICO M02 HIGH
SAN CLEMENTE FUEL, INC SAN CLEMENTE 76 1201 S EL CAMINO REAL CC HIGH
SAN CLEMENTE GAS & SERVICE 504 AVENIDA DE LA ESTRELLA M02 HIGH
SAN CLEMENTE MOBIL 1430 S EL CAMINO REAL CC HIGH
SAN CLEMENTE SHELL VALLEY INTEGRATED COM 2400 S EL CAMINO REAL CC HIGH
SAN CLEMENTE UNION 76 2360 S EL CAMINO REAL CC HIGH

COLONY TERMITE CONTROL 1402 CALLE ALCAZAR CC HIGH
REYNOLDS TERMITE CONTROL INC 2208 S EL CAMINO REAL CC HIGH

2 FOR 1 PIZZA COMPANY 401 S EL CAMINO REAL CC HIGH
ADELE'S CAFE 111 AVENIDA  PALIZADA CC HIGH
ALOHA COFFEE 153 AVENIDA DEL MAR CC HIGH
ALOHA COFFEE HUT, THE 153 AVENIDA DEL MAR CC HIGH
ALWAYS INN SAN CLEMENTE BED & BREAKFAST 177 AVENIDA CABRILLO CC HIGH
ANTOINE'S CAFE 218 S EL CAMINO REAL CC HIGH
AT THE LIBRARY CAFE 243 AVENIDA DEL MAR CC HIGH
AVILA'S EL-RANCHITO SAN CLEMENTE 204-A AVENIDA DEL MAR CC HIGH
BAGEL SHACK, THE 777  EL CAMINO REAL CC HIGH
BAJA FRESH MEXICAN GRILL 979 AVENIDA PICO M02 HIGH
BAKERS SQUARE #0519 610 CAMINO DE LOS MARES M01 HIGH
BAMBOO BAMBOO'S CHINESE  CUISINES, INC 1021 AVENIDA PICO M02 HIGH
BARRELS RAGING SUSHI BORROWED TIME, INC. 647 CAMINO CAMINO LOS MARES M01 HIGH
BART'S LIL OUTRIGGER 1920 S EL CAMINO REAL CC HIGH
BASKIN-ROBBINS #3056 104 N EL CAMINO REAL CC HIGH
BEACH GARDEN CAFE 618 1/2  VICTORIA CC HIGH
BEACH HUT 1527 N EL CAMINO REAL M02 HIGH
BEACH YOGURT & DELI 624  VICTORIA CC HIGH
BEACHFIRE LLC 204 AVENIDA DEL MAR CC HIGH
BIG HELYNS 3317 S EL CAMINO REAL CC HIGH
BIGGIES 1017 S EL CAMINO REAL CC HIGH
BILLY'S MEAT, SEAFOOD AND DELICATESSEN 111 AVENIDA  DEL MAR CC HIGH
BLUE DANUBE, INC COCKTAILBAR, RESTAURANT 111 AVENIDA PALIZADA M02 HIGH
BOGEY'S GOLF COURSE RESTAURANT 150 E MAGDELENA CC HIGH
BUONO PIZZAS AND PASTAS, INC 800 AVENIDA AVE PICO M02 HIGH
BURGER STOP, THE 524 AVENIDA  PICO M02 HIGH
CAFE CALYPSO 114 AVENIDA DEL MAR CC HIGH
CAFE EXPRESSO 647 CAMINO DE LOS MARES M01 HIGH
CAPTAIN CULVER'S COUNTER CULTURE 149 AVENIDA  DEL MAR CC HIGH
CARBONARA TRATTORIA ITALIANA 111 AVENIDA DEL MAR CC HIGH
CARL'S JR. 3929 S EL CAMINO REAL CC HIGH
CARL'S JR. RESTAURANT #38 957 AVENIDA AVE PICO M02 HIGH
CARROWS RESTAURANT #107 620 AVENIDA  PICO M02 HIGH
CASA DE ELENA 516  ELENA LANE CC HIGH
CASA TROPICANA BED & BKFST INN 9 ROOMS 610  VICTORIA CC HIGH
CASSANO'S PIZZA 626  VICTORIA CC HIGH
CHATO'S MEXICAN GRILL & CANTINA 215 S EL CAMINO REAL CC HIGH
CHINA WELL RESTAURANT CCP ASIAN CORPORAT 620 CAMINO DE LOS MARES M01 HIGH
COFFEE BEAN & TEA LEAF #104, THE, INTERN 305 S EL CAMINO REAL CC HIGH
COLD STONE CREAMERY SINN SISTERS, LLC 638 CAMINO DE LOS MARES M01 HIGH
COURTSIDE RESTAURANT 111 AVENIDA VISTA MONTANA M02 HIGH
COVE @ CUISINE, THE 2369 S EL CAMINO REAL CC HIGH
CROISSANT FRENCH BAKERY 818 S EL CAMINO REAL CC HIGH
DAPHNE'S GREEK CAFE 979 AVENIDA PICO M02 HIGH
DARIN'S CAFE 207 207 S EL CAMINO REAL CC HIGH
DAVE'S RESTAURANT 1701 N EL CAMINO REAL M02 HIGH
DEL MAR SUSHI 129A AVENIDA DEL MAR CC HIGH
DELI 204'S 1421 N EL CAMINO REAL M02 HIGH
DENNY'S RESTAURANT QLC, INC., DBA 529 E PICO M02 HIGH

(j) Eating or Drinking Establishments

(i) Pest Control Services
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DOMINOS PIZZA 1502 N EL CAMINO REAL M02 HIGH
DONUT HOUSE 401 S EL CAMINO REAL CC HIGH
D'S LANDING SHORE HOUSE CAFE, INC 2016 S EL CAMINO REAL CC HIGH
DUKES GRIDDLE N GRILL 204 S EL CAMINO REAL CC HIGH
EASTERN WIND CHINESE RESTAURANT 201 N EL CAMINO REAL M02 HIGH
EL JEFE CAFE 106 E ESCALONES M02 HIGH
EL MARIACHI RESTAURANT, INC.  1925 S EL CAMINO REAL CC HIGH
EL POLLO LOCO 963 AVENIDA PICO M02 HIGH
EXECUTIVE SWEETS A MOMENT'S NOTICE CATER 1030 CALLE SOMBRA M02 HIGH
FISHERMAN'S GALLEY 611 AVENIDA VICTORIA CC HIGH
FISHERMAN'S RESTAURANT H.E.G. ENTERPRISE 611 AVENIDA VICTORIA CC HIGH
GAMBINO'S RESTAURANT 223 AVENIDA  DEL MAR CC HIGH
GOLDEN CHICKEN 638 CAMINO DE LOS MARES CC HIGH
GOODIES 415 AVENIDA AVE. PICO M01 HIGH
GOODY'S TAVERN 206 S EL CAMINO REAL CC HIGH
GORDON JAMES GRILL & BAR, INC 110 N EL CAMINO REAL CC HIGH
GOURMET BAGEL COMPANY, INC.  THE 638 CAMINO DE LOS MARES M01 HIGH
GUICHO'S EATERY 1110 S EL CAMINO REAL CC HIGH
INTERNATIONAL HOUSE OF PANCAKE dba IHOP 915 AVENIDA PICO M02 HIGH
ITALIAN CRAVINGS 105 S OLA VISTA CC HIGH
IVA LEE'S INC 555 N EL CAMINO REAL M02 HIGH
JACK IN THE BOX #378 2398 S EL CAMINO REAL CC HIGH
JDL & M INVESTMENTS DBA @LE CAFE.COM 211 AVENIDA DEL MAR CC HIGH
J'S SUBS & SNACKS 919 CALLE AMANECER M02 HIGH
JUICE STOP 641 CAMINO DE LOS MARES M01 HIGH
JUICE TIME 638 CAMINO DE LOS MARES M01 HIGH
KAHUNA COFFEE COMPANY 1844 N EL CAMINO REAL M02 HIGH
KELLY'S DONUTS 430 AVENIDA DE LA ESTRELLA M02 HIGH
KMART #7092 LITTLE CAESAR'S PIZZA 550 CAMINO ESTRELLA M02 HIGH
KNUCKLEHEADS SPORTS BAR 1715-1717  EL CAMINO REAL M02 HIGH
KOKOMO'S PIZZA 216 AVENIDA VAQUERO M01 HIGH
KULTURED KITCHEN, THE 360 CAMINO DE LA ESTRELLA M01 HIGH
LA COCINA DE RICARDO, INC 401 S EL CAMINO REAL CC HIGH
LA GALETTE CREPERIE CULINAERIA, LLC 612 AVENIDA VICTORIA CC HIGH
LA ROCCO'S PIZZERIA FLK INVESTMENT, INC. 122 S EL CAMINO REAL CC HIGH
LA SIESTA 920 N EL CAMINO REAL CC HIGH
LIDO DELI 919 CALLE AMANECER M02 HIGH
LOS GOLONDRINAS #5 400 CAMINO DE LA ESTRELLA M01 HIGH
LOS PATIOS 111 W PALIZADA CC HIGH
LOVE BURGER 1402 S EL CAMINO REAL CC HIGH
MAXIM'S RESTAURANT  DBA HOLIDAY INN 111 AVENIDA DE LA ESTRELLA CC HIGH
MCDONALD'S OF SAN CLEMENTE 650 AVENIDA PICO M02 HIGH
MILLER, R. ENT., INC.  DBA KENTUCKY FRIE 700 S EL CAMINO REAL CC HIGH
MIYAKO JAPANESE RESTAURANT 641 CAMINO DE LOS MARES M01 HIGH
MOLLY BLOOMS BEEFCUTTER 2391 S EL CAMINO REAL CC HIGH
MONGKUT THAI RESTAURANT 212 AVENIDA  DEL MAR CC HIGH
MR PETE'S BURGERS  420 S EL CAMINO REAL CC HIGH
MR SUSHI 102 AVENIDA VICTORIA CC HIGH
MR. SUSHI 102 AVENIDA VICTORIA CC HIGH
MULLIGAN'S SPORTS BUNKER TARTAN ROOM, IN 1401 CALLE VALLE M02 HIGH
NEW MANDARIN GARDEN 111 AVENIDA  PALIZADA CC HIGH
NICK N WILLY'S TAKE N BAKE  PIZZA 979 AVENIDA PICO M02 HIGH
NOBU SUSHI 415 E PICO M02 HIGH
NORTH BEACH SNACK STAND 1700  ESTANCION M02 HIGH
OLAMENDI'S EXPRESS MEXICAN FOOD RESTAURA 806 AVENIDA  PICO M02 HIGH
OLE'S TAVERN, INC.  127 S EL CAMINO REAL CC HIGH
OUTRIGGER 1920 S EL CAMINO REAL CC HIGH
PACIFIC GOLF CLUB 200 AVENIDA  LA PATA SAN MATEO HIGH
PACIFIC TASTE RESTAURANT 223 AVENIDA DEL MAR CC HIGH
PARTIDA'S BAKERY 362 CAMINO DE LA ESTRELLA M01 HIGH
PEPPINOS ITALIAN FAMILY REST.  638 CAMINO DE LOS MARES M01 HIGH
PICK UP STIX  #7104 415 AVENIDA  PICO M02 HIGH
PIPES CAFE 2017 S EL CAMINO REAL CC HIGH
PITA WRAPS 415 AVENIDA PICO M02 HIGH
PIZZA PLUS 641 CAMINO DE LOS MARES M01 HIGH
PIZZA PLUS 804 S EL CAMINO REAL CC HIGH
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PIZZA PORT SAN CLEMENTE 301 S EL CAMINO REAL CC HIGH
QUIZNOS SUB MMK&B LLC DBA 1001 AVENIDA PICO M02 HIGH
RAMONO'S PASTA & PIZZERIA 979 AVENIDA PICO M02 HIGH
RED FOX LOUNGE, INC., THE  220 S EL CAMINO REAL CC HIGH
RIB TRADER R.J. COMIDA, INC 911 S EL CAMINO REAL CC HIGH
ROSE DONUTS 624 CAMINO DE LOS MARES M01 HIGH
ROSE'S SUGAR SHACK 2319 S EL CAMINO REAL CC HIGH
ROUND TABLE PIZZA 612 CAMINO DE LOS MARES M01 HIGH
RUBIO'S FRESH MEXICAN GRILL RUBIO'S REST 638 CAMINO DE LOS MARES M01 HIGH
SAN CLEMENTE CAFE 1810 S EL CAMINO REAL CC HIGH
SAN CLEMENTE CINEMAS, LLC.  CONCESSION I 641 CAMINO DE LOS MARES M01 HIGH
SAN CLEMENTE DONUT HOUSE 806 AVENIDA PICO M02 HIGH
SAN CLEMENTE PIZZA COMAPNY 91 VIA PICO PLAZA M02 HIGH
SANDWICH BUDDIES 800 AVENIDA PICO M02 HIGH
SCHLEPPY'S AT THE BEACH CITY CONCESSION 250 AVENIDA CALAFIA CC HIGH
SEA BREEZE CAFE 1640 N EL CAMINO REAL M02 HIGH
SENOR PEDROS 2313 S EL CAMINO REAL CC HIGH
SENOR PEDRO'S TACOS 550 N EL CAMINO REAL CC HIGH
SHORE HOUSE CAFE 201 AVENIDA DEL MAR CC HIGH
SHORECLIFFS GOLF COURSE, BAR SAN CLEMENT 501 AVENIDA VAQUERO M01 HIGH
SONNY'S 429 N EL CAMINO REAL CC HIGH
SONO, INC SUSHI SONO 979 AVENIDA PICO M02 HIGH
STARBUCKS COFFEE #5430 300 S EL CAMINO REAL CC HIGH
STARBUCKS COFFEE #6495 1001 AVENIDA PICO M02 HIGH
STARBUCKS COFFEE #670 638 CAMINO DE LOS MARES M01 HIGH
STILLWATER CAFE 944 CALLE AMANECER M02 HIGH
SUBWAY #14209 638 CAMINO DE LOS MARES M01 HIGH
SUBWAY 2020 401 S EL CAMINO REAL CC HIGH
SUBWAY SANDWICHES/SALADS #3219 415 AVENIDA  PICO M02 HIGH
SUN BY THE SEE FINE FOOD  & SPIRITS, LLC 215 S EL CAMINO REAL CC HIGH
SUPER BOWL EXPRESS 1622 N EL CAMINO REAL M02 HIGH
SURFER, THE T-STREET CONCESSION STAND 0  BEACH AT T-STREET CC HIGH
SURFIN CHICKEN 71 VIA PICO PLAZA M02 HIGH
SURFIN' COFFEE HOUSE LLC 1822 S EL CAMINO REAL CC HIGH
SURFIN' COFFEE HOUSE, LLC 202 N EL CAMINO REAL CC HIGH
SWISS CHALET 216 N EL CAMINO REAL CC HIGH
TACO BELL #20693 SUN COAST VENTURES, DBA 959 AVENIDA PICO M02 HIGH
TACO BELL #4345 918 S EL CAMINO REAL CC HIGH
TAKAO JAPANESE RESTAURANT OF SAN CLEMENT 425 N EL CAMINO REAL CC HIGH
TALEGA GOLF CLUB RESTAURANT HERITAGE GOL 990 AVENIDA TALEGA M02 HIGH
TASTE OF CHINA, A 1101 S EL CAMINO REAL CC HIGH
THAI PARADISE 3551 CAMINO MIRA COSTA M01 HIGH
TINA AND VINCE ITALIAN IMPORTS 221 AVENIDA  DEL MAR CC HIGH
TOGO'S/BASKIN & ROBBINS 979 AVENIDA PICO M02 HIGH
TOMMY'S FAMILY RESTAURANT 1409 S EL CAMINO REAL CC HIGH
TROJAN TACO #61 DEL TACO, INC 109 VIA PICO PLAZA M02 HIGH
VILLAGE MEDITERRANEAN RIM 123 AVENIDA DEL MAR CC HIGH
VINE 211 N EL CAMINO REAL CC HIGH
WAFFLE LADY RESTAURANT, THE CALIFORNIA W 107 VIA PICO PLAZA M02 HIGH
WAHOO'S FISH TACOS 641 CAMINO DE LOS MARES M01 HIGH
WAL MART RESTAURANT #2527 951 AVENIDA PICO M02 HIGH
WHITE HORSES 610 AVENIDA VICTORIA CC HIGH
YUJI ENTERPRISES, INC DBA ICHIBIRI II 1814 N EL CAMINO REAL M02 HIGH
YUM YUM DONUT FRANCHISE #210 1822 S EL CAMINO REAL CC HIGH
YUMMY YOGURT 2727 VIA CASCADITA M01 HIGH
Z PIZZA 1021 AVENIDA PICO M02 HIGH

DOLPHIN CLEANING & RESTORATION 114 CALLE DE LOS MOLINOS M02 HIGH
MILLER'S CARPET CARE &  FLOORING CENTER, 707 N EL CAMINO REAL M02 HIGH
24/7 CARPET & UPHOLSTRY CLEANING 1413 CALLE MIRADOR CC HIGH
ABSOLUTE CARPET & UPHOLSTERY CARE 306 VIA  PROMESA M02 HIGH
ACT 1 CARPET & UPHOLSTERY CARE 242 W  MARIPOSA CC HIGH
EVERGREEN CARPET CARE 2402 CAMINO BUCANERO M01 HIGH
ROCKY'S CARPET CARE 105 W  ESCALONES CC HIGH
TURNER, BILL CARPET  MAINTENANCE 167 CALLE REDONDEL M02 HIGH

(k) Mobile Carpet, Drape, or Furniture Cleaning
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GREEKS CONCRETE 224 W W MARQUITA #4 CC
MILLER CONCRETE SERVICE, DAVID 2489 S S OLA VISTA CC HIGH
RICH'S CONCRETE SERVICES 140 AVENIDA AVE SERRA CC HIGH
SANDOVAL CONCRETE             CONSTRUCTI 1520 CALLE  CALLE VALLE M02 HIGH
STRAIGHT LINE CONCRETE CUTTING  & CORING 201 CALLE  CALLE ROCA VISTA CC HIGH
SUN COAST CONCRETE CONSTRUCTION 100  LA SALLE M02 HIGH
WERT CONSTRUCTION, DON 124  LA PLACENTIA M02 HIGH
PIZZO'S CONCRETE PUMPING 223 AVENIDA AVE ROSA CC HIGH

BLOCK MAN, THE 707 AVENIDA  PRESIDIO CC HIGH
CORONA DEL MAR MASONRY 119 EAST JUNIPERO EAST JUNIPERO CC HIGH
DILBECK MASONRY 115  CUERVO  CUERVO CC HIGH
MERCADO MASONRY AND CONCRETE 103  GAVIOTA  GAVIOTA CC HIGH
OCHOA, DAVID INSTALLATIONS CALIBER ONE S 1510 AVENIDA DE LA ESTRELLA M02 HIGH
SAN CLEMENTE STONE 1510 AVENIDA DE LA ESTRELLA M02 HIGH
WEBB, ROGER 6161 CAMINO  FORESTAL M01 HIGH
ADVANTAGE TILE 3124  ESTAMPIDA M01 HIGH
BRUCH TILE & STONE 1515 AVENIDA HACIENDA M02 HIGH
EVERS, STEVEN W TILE COMPANY 2172 CALLE OLA VERDE M02 HIGH
ONE BY ONE TILE 319 CALLE PESCADOR M02 HIGH
QUALITY COUNTS TILE & STONE 1023 CALLE SOMBRA M02 HIGH
STAR TILE 123 AVE LUCIA AVE LUCIA SAN MATEO HIGH
ZENI TILE, MARK 927 CALLE NEGOCIO M02 HIGH

BLACKLER, ROGER PAINTING 134 CALLE REDONDEL M02 HIGH
KENCO PAINTING 2984 CALLE GAUCHO M01 HIGH
KOLYSKO PAINTING, MATTHEW 316 AVENIDA MONTEREY CC HIGH
LUX, DAVE 2925  ESTANCIA M01 HIGH
MOORE PROFESSIONAL PAINTING 142 AVENIDA PRESIDIO CC HIGH
O'BRIEN INDUSTRIES, INC.  214 AVENIDA BARCELONA CC HIGH
OUTSTANDING PAINTING 919 CALLE AMANECER M02 HIGH
PRO COAT PAINTING, INC. 417 CALLE GOMEZ CC HIGH
REGAN CUSTOM PAINTING 302 AVENIDA SAN PABLO CC HIGH
STORM ENTERPRISES 2169 VIA AGUILA M02 HIGH
WESTERN JALCO 2403 CAMINO  BUCANERO M01 HIGH
CROWN PACIFIC PLASTERING 180 CALLE IGLESIA M02 HIGH
DALTON PLASTERING 2863 CALLE HERALDO M01 HIGH
EYRE PLASTERING, RICHARD B 122  GAVIOTA CC HIGH
BONILLA'S PAINTING 158 W ESCALONES CC HIGH
GITANO PAINTING & PLASTERING 20 AVENIDA SAN GABRIEL CC HIGH
GREG'S PAINTING 122 W MARIPOSA CC HIGH

A TO Z LANDSCAPE 616  EL CAMINO REAL CC HIGH
ALBRECHT CONSTRUCTION 125 W MARIPOSA CC HIGH
ALI BOULDER ROCK LANDSCAPING & POOL, INC 3031 CALLE JUAREZ M01 HIGH
BARKSHIRE LASER LEVELING, INC 2721 VIA VISTOSA CC HIGH
BURNS CONTRACT GARDENING & LANDSCAPING 5109 COSTA RUSTICO CC HIGH
COASTAL DESIGNS LANDSCAPES 219 AVENIDA SERRA CC HIGH
COASTAL SURROUNDINGS 119  CRISTOBAL CC HIGH
COLEMAN LANDSCAPE, DOUG 2738 CAMINO  CAPISTRANO CC HIGH
COSTA VERDE LANDSCAPE 108 AVENIDA LUCIA CC HIGH
CUSTOM IMAGES LANDSCAPE 102 VIA MONTE PICAYO CC HIGH
DIAZ LANDSCAPING 115 CALLE CAMPO CC HIGH
EARTHWORKS LANDSCAPING 2749  PENASCO CC HIGH
GLEN'S GARDENING 116 AVENIDA SIERRA CC HIGH
GREENTREE LANDSCAPE 147 W MARIPOSA CC HIGH
LANDSCAPE DESIGNS EXOTIC 337  VAQUERO CC HIGH

(o) Botanical or Zoological gardens and exhibits

(p) Landscaping

(n) Painting and Coating

(l) Cement Mixing or Cutting

(m) Masonary
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LITTLEPAGE LANDSCAPING 1437 N  EL CAMINO REAL CC HIGH
MCLAUGHLIN LANDSCAPE CONSTRUCTION INC 1619 CALLE LAS BOLAS CC HIGH
OCEAN RIDGE LANDSCAPE 2011 S EL CAMINO REAL M02 HIGH
OCEANSWEST LANDSCAPE 2738 CAMINO CAPISTRANO CC HIGH
PACIFIC COAST LANDSCAPE 333 CALLE DORADO CC HIGH
PARADISE DESIGNS, INC 915 CALLE  AMANECER M02 HIGH
PUCCINELLI LNDSCAPE DESIGN     4721  AQUA DEL CABALETTE CC HIGH
SEALAND, DAVID 404  VISTA TORITO CC HIGH
SOUTH COAST GARDENING SERVICE 1610 CALLE VALLE M02 HIGH
SUPERIOR WEST LANDSCAPE        CONSTRUCT 1201  CHARCO CC HIGH
TROPICAL CREATION 2709 VIA LADO CC HIGH
RAMIREZ CONSTRUCCO & LASCAPING 245 AVENIDA GRANADA CC HIGH
ALL AMERICAN LAWN & GARDEN SERVICES 110  SIERRA CC HIGH
JOSE GARDENING 105 LA RONDA CC HIGH
PEREZ GARDENING & MAINTENANCE SERVICE 224 AVENIDA PELAYO CC HIGH
GREG'S LANDSCAPING 122 AVENIDA DE LA GRUYA CC HIGH
CARILLO'S GARDENING & TREE SVC 124  PELAYO CC HIGH
NAVARRO'S LANDSCAPE 2705 S EL CAMINO REAL CC HIGH
PACIFIC COAST LANDSCAPE CONSTRUCTION & D 108 PASEO VISTA CC HIGH
PEDRO'S GARDENING 117  LOMA LANE CC HIGH
TIERRA LINDA LANDSCAPE AND     DESIGN 2517     COSTERO MAGESTUOSO CC HIGH
VALENCIA LANDSCAPE 514 AVENIDA DE LA ESTRELLA M02 HIGH
PEDROS GARDENING 152 W ESCALONES #D CC HIGH
LALEH LANDSCAPING 114  DEL PLAYO CC HIGH
TONI'S GARDENING 103  LA RONDA CC HIGH
TRENT LANDSCAPE MAINTENANCE 2432  CORSO RIO CC HIGH

PACIFIC GOLF CLUB 200 AVENIDA  LA PATA SAN MATEO HIGH
SHORECLIFFS GOLF CLUB SAN CLEMENTE BEACH 501 AVENIDA VAQUERO M01 HIGH
TALEGA GOLF CLUB GOLF COURSE 990 AVENIDA TALEGA M02 HIGH

(w) Other commercial sites/sources that the Copermittee determines may contribute a significant pollutant load to the MS
CRITTERS PET GROOMING 915 CALLE AMANECER ALL HIGH
PAWS PET RESORTS CORPORATION 1285  PUERTA DEL SOL ALL HIGH
VIP PET SPA MOVIN GROOMIN, LLC 810 S EL CAMINO REAL ALL HIGH
SAN CLEMENTE VETERINARY HOSPITAL/MANICUR 1833 S EL CAMINO REAL CC HIGH
TALEGA ANIMAL HOSPITAL 995 AVENIDA PICO M02 HIGH
CYCLE WERKS 1421 N EL CAMINO REAL M02 HIGH
SAN CLEMENTE CYCLERY 2801 S EL CAMINO REAL CC HIGH
DWINNELL, RON TRUCKING 1523  ESTRELLA M01 HIGH
IMPERIAL SPRINKLER SUPPLY INC 140 AVENIDA NAVARRO CC HIGH
SAN CLEMENTE SUPPLY 122 CALLE DE LOS MOLINOS M02 HIGH
GREYHOUND, SAN CLEMENTE IN DAD'S LIQUOR 2421 S EL CAMINO REAL CC HIGH
URETHANE ENGINEERING BUNKER CORP DBA 960 CALLE AMANECER M02 HIGH
MEDICINE SHOPPE 1001 S EL CAMINO REAL CC HIGH
RITE AID #5749 THRIFTY PAYLESS, INC. DBA 801 N EL CAMINO REAL M02 HIGH
SAV-ON #9470 638 CAMINO DE LOS MARES M01 HIGH
SAVON DRUG #9570 602 N EL CAMINO REAL M02 HIGH
SEA VIEW PHARMACY SEA VIEW LTD, A GEN PT 665 CAMINO DE LOS MARES M01 HIGH
BONDED CLEANERS 1221 N EL CAMINO REAL M02 HIGH
CELEBRITY CLEANERS 638 CAMINO DE LOS MARES M01 HIGH
CLEANERS 2000 3551  MIRA COSTA CC HIGH

(v) Port-a-Potty servicing

(s) Cemeteries

(u) Marinas

(r) Golf courses, parks and other recreational areas/facilities

(q) Nurseries and Greenhouses

(t) Pool and Fountain Cleaning
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EL CAMINO CLEANERS 2241 S EL CAMINO REAL CC HIGH
GRANT PLAZA CLEANERS 410 CAMINO ESTRELLA M01 HIGH
K.S. CLEANERS 114 S EL CAMINO REAL CC HIGH
LUCKY'S CLEANERS 622 CAMINO DE LOS MARES M01 HIGH
NELSON CLEANERS 810 N EL CAMINO REAL M02 HIGH
PRESIDIO CLEANERS 305 S EL CAMINO REAL CC HIGH
SAN CLEMENTE DRY CLEANING CENTER 913 S EL CAMINO REAL CC HIGH
SEASIDE CLEANERS & TAILORING 641 CAMINO DE LOS MARES M01 HIGH
SILVER DRY CLEANERS 1114 S EL CAMINO REAL CC HIGH
SILVER DRY CLEANERS 208 AVENIDA VAQUERO CC HIGH
SUNNY FRESH CLEANERS 979 AVENIDA PICO M02 HIGH
XPRESS CLEANER 401 S EL CAMINO REAL CC HIGH
XPRESS CLEANERS 401 S EL CAMINO REAL CC HIGH
TOOLING INNOVATIONS 944 CALLE  AMANECER M02 HIGH
SMART CHOICE 1302 S EL CAMINO REAL CC HIGH
LESNESKI MORTUARY 640 S EL CAMINO REAL CC HIGH
CUSTOM CRAFT 124 CALLE DE LOS MOLINOS M02 HIGH
GLASS IMPRESSIONS BY DAVID ALAN 208 CALLE DE LOS MOLINOS M02 HIGH
APRO #29 795 S EL CAMINO REAL CC HIGH
ARCO AM/PM #09748 590 CAMINO ESTRELLA M01 HIGH
DEL MAR RANCH MARKET 156 AVENIDA DEL MAR CC HIGH
EL TORO ROJO, LLC 101 W  EL PORTAL CC HIGH
LA TIENDITA 114 AVENIDA VICTORIA CC HIGH
MOBIL MART #15901 MINI MARKET 600 AVENIDA PICO M02 HIGH
PICO SHELL 530 AVENIDA PICO M02 HIGH
RAMIREZ BROS. - SHELL       530 AVENIDA PICO M02 HIGH
SAN CLEMENTE GAS & SERVICE (ULTRAMAR) 504 N ESTRELLA M02 HIGH
7-ELEVEN - 16483-G-2172 1802 N EL CAMINO REAL M02 HIGH
7-ELEVEN - 20788B-2172 2249 S EL CAMINO REAL CC HIGH
7-ELEVEN - 2172-13789 B SOUTHLAND CORPOR 1118 S EL CAMINO REAL CC HIGH
EL CAMINO MARKET 2733 S EL CAMINO REAL CC HIGH
LARRY'S MARKET & DELI 204 AVENIDA VAQUERO CC HIGH
MOBIL ON THE RUN #18821 CONVENIENCE MARK 901 AVENIDA PICO M02 HIGH
7/ELEVEN #13788-B 2172 502 N EL CAMINO REAL M02 HIGH
PIER MARKET 618 AVENIDA VICTORIA CC HIGH
RALPHS GROCERY CO. #221 903 S EL CAMINO REAL CC HIGH
RALPHS GROCERY COMPANY NO. 15 638 CAMINO DE LOS MARES M01 HIGH
STATER BROS. MARKETS #149 616 CAMINO DE LOS MARES M01 HIGH
TRADER JOE'S #16 638 CAMINO DE LOS MARES M01 HIGH
ALBERTSON'S #6509 STARBUCKS 804 AVENIDA PICO M02 HIGH
ALBERTSONS 6563 989 AVENIIDA PICO M02 HIGH
DENAULT'S HARDWARE - HOME CENTER 535 N EL CAMINO REAL M02 HIGH
HAULING CONNECTION 2904  REBANO CC HIGH
STAFFWORKS, INC 1261  PUERTA DEL SOL CC HIGH
RAGGIO, CHRISTOPHER.MD,APC SAN CLEMENTE 654 CAMNO DE LOS MARES M01 HIGH
SADDLEBACK MEMORIAL MEDICAL PHYSICAL THE 1300 AVENIDA VISTA HERMOSA M02 HIGH
SOUTH ORANGE COUNTY OUT PATIENT SURGERY 665 CAMINO DE LOS MARES M01 HIGH
CAROLYN'S CLEANING 1502 N EL CAMINO REAL M02 HIGH
COMMERCIAL CLEANING INC 1235  PRIETA DEL SOL CC HIGH
CONTROLLED CONTAMINATION SERVICES, LLC 1023 CALLE SOMBRA CC HIGH
VIEIRA JACK G 109  ESPLANADE CC HIGH
BOB'S LIQUORS 470 CAMINO ESTRELLA M01 HIGH
CATALINA LIQUOR 102 AVENIDA VICTORIA CC HIGH
CLUB HOUSE LIQUOR #2 628 CAMINO DE LOS MARES M01 HIGH
DAD'S LIQUOR & DELI 2421 S EL CAMINO REAL CC HIGH
FRED'S LIQUOR INC 220 S OLA VISTA CC HIGH
FRONT BEACH LIQUOR 2320 S EL CAMINO REAL CC HIGH
NORMAND'S LIQUOR 1618 N EL CAMINO REAL M02 HIGH
PARK LIQUOR 3119 S EL CAMINO REAL CC HIGH
SMOKIN' 647 CAMINO DE LOS MARES M01 HIGH
VICTORIA MARKET & LIQUOR 201 AVENIDA VICTORIA CC HIGH
CREATUS WOOD PRODUCTS INC 246  LA RAMBLA CC HIGH
BILLMAR TECHNOLOGY INC 1027 CALLE TREPADORA CC HIGH
FILGER MFG 133 CALLE CAL DE INDUSTRIAS CC HIGH
HENCH MFG. INC 1510  ESTRELLA AVENIDA D CC HIGH
KAVANAUGH MACHINING SERVICE 1023 CALLE SOMBRA CC HIGH
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SMALL ENGINE MACHINING CO 921 CALLE  AMANECER M02 HIGH
SOUTH COUNTY MOLD AND TOOLING 1510 AVENIDA ESTRELLA M02 HIGH
XYZ PRECISION MANUFACTURING 931 CALLE NEGOCIO M02 HIGH
AMERICAN EQUIPMENT - WEST AMERICAN LUBRI 143 CALLE IGLESIA CC HIGH
MFG PLASTICS, INC 150  LOS OBRENOS CC HIGH
RAINBOW SANDALS, II 324 CALLE LOS MOLINOS M02 HIGH
AMERICAN QUALEX INTERNATIONAL, INC./DBA 920 CALLE  NEGOCIO M02 HIGH
AXIS ELECTRONICS, INC 1225  PUERTA DEL SOL CC HIGH
CABANA HOLDINGS, INC dba SIGN CLEMENTE 944-D CALLE AMANECER M02 HIGH
CAPISTRANO LABS, INC 1010 CALLE RECODO M02 HIGH
CARRILLO INDUSTRIES INC 990 CALLE  AMANECER M02 HIGH
CIRCUITREE WEST C-OKADA ENTERPRISES INC, 208 AVENIDA FABRICANTE M02 HIGH
CMI/COMPOSITE MANUFACTURING  INC 970 CALLE  AMANECER M02 HIGH
COMPUTER BATH PRODUCTS INC 1050 CALLE AMANECER M02 HIGH
CREATIVE BIOMEDICS, INC.  S & J MEDICAL 924 CALLE NEGOCIO M02 HIGH
DISPLAYIT INCORPORATED 130 CALLE IGLESIA M02 HIGH
EURO CLASSIC STONE INC., 1309 CALLE AVANZADO M02 HIGH
EXTREME COMPOSITES TECHNOLOGY, 120 CALLE DE LOS MOLINOS M02 HIGH
FLAVORCHEM CORPORATION 271 CALLE  PINTORESCO M02 HIGH
FLOW MASTER, LLC 1210  PUERTA DEL SOL CC HIGH
GIANT METAL FABRICATION 225 CALLE PINTORESCO CC HIGH
GRAPE 142 CALLE DE LOS MOLINOS M02 HIGH
ICU MEDICAL INC./SETFINDER INC BUDGET ME 991&1035 CALLE AMANECER M02 HIGH
INNOVATIVE POOL PRODUCTS, LLC 924 CALLE NEGOCIO M02 HIGH
J.R.D. MANUFACTURING 266 CALLE PINTORESCO M02 HIGH
JOINT TECHNOLOGIES LTD 1046 CALLE RECODO M02 HIGH
KELCOURT PLASTICS, INC 1000  RECODO M02 HIGH
KUI CO. INC 266 CALLE  PINTORESCO M02 HIGH
LAGUNA SASH & DOOR, INC.  1030 CALLE RECODO M02 HIGH
MAGIC MOTION 208 CALLE DE LOS MOLINOS M02 HIGH
MARSHALL MACHINERY, INC 1010 CALLE CORDILLERA M02 HIGH
METABOLIC RESPONSE MODIFIERS CHEMI-SOURC 236 CALLE CALLE PINTORESCO M02 HIGH
METAL EFFECTS 107  RICON COURT M02 HIGH
NAPROTEK, INC 2945  SAN YSIDRO WAY CC HIGH
NATIONAL GOLF MARATHON dba GOLFTEAM, INC 630 S EL CAMINO REAL CC HIGH
NJK SPEED dba NJK LEATHERS 1040 CALLE CORDILLERA M02 HIGH
OGGIES 1245  PUERTA DEL SOL CC HIGH
OMWAO DESIGN 944 CALLE  AMANECER M02 HIGH
ORTON, KEVIN 940 CALLE  NEGOCIO M02 HIGH
PACIFIC PACKAGING MACHINERY  1284  PUERTA DEL SOL CC HIGH
PARAGON FOOD SERVICE CORP dba LEFT COAST 1245 PUERTA DEL SOL CC HIGH
PATRIOT MOTORCYCLE CO 930 CALLE NEGOCIO M02 HIGH
PLANTLIFE., INC 1031 CALLE RECODO M02 HIGH
PLASTICS DEVELOPMENT CORP.   960 CALLE NEGOCIO M02 HIGH
PRECISION PCB PRODUCT, INC 942 CALLE AMANECER M02 HIGH
PROFESSIONAL DENTAL  TECHNOLOGIES THERAP 927 CALLE NEGOCIO M02 HIGH
R.D. MOLDS 929 CALLE NEGOCIO M02 HIGH
RACING OPTICS, INC.  1218  PUERTA DEL SOL M02 HIGH
RAT PAK INC   934 CALLE NEGOCIO M02 HIGH
REMOTE SOURCE LIGHTING INTL INC 1225  PUERTA DEL SOL CC HIGH
REYNARD CORPORATION 1020 CALLE  SOMBRA M02 HIGH
SCHOTT GAS SYSTEMS 150 CALLE IGLESIA M02 HIGH
SCHUUR METALS, INC 919 CALLE AMANECER M02 HIGH
SIGRIST ENTERPRISES, INC. J.L 144 CALLE DE LOS MOLINOS M02 HIGH
SOUTH BAY TECHNOLOGY, INC 1120 VIA CALLEJON M02 HIGH
STENT-CIL, INC.  1000 CALLE NEGOCIO M02 HIGH
SUDAKOFF, CARLE H. &  ASSOCIATES (CHS) 1001 CALLE RECODO M02 HIGH
SWIFT ENGINEERING, INC MATSUSHITA INTL C 1141 VIA CALLEJON CC HIGH
TALON GRAPHICS 1021 CALLE SOMBRA CC HIGH
TOOLANDER ENGINEERING, INC 1110  CALLEJON CC HIGH
WCR FABRICATORS, INC 136 CALLE DE LOS MOLINOS M02 HIGH
AMERICAN RESPIRATORY THERAPY SERVICES, I 2709 S EL CAMINO REAL CC HIGH
COASTAL SURGICAL MEDICAL GROUP 665 CAMINO DE LOS MARES M01 HIGH
DANA NIGUEL INTL MEDICINE 655 CAMINO DE LOS MARES M01 HIGH
EKRAM K. ELZIK, M.D. INC 655 CAMINO DE LOS MARES M01 HIGH
MONARCH HEALTHCARE 654 CAMINO DE LOS MARES M01 HIGH
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OCEAN BREEZE MEDICAL GROUP INC 150 AVENIDA CABRILLO CC HIGH
PAIN MD MEDICAL ASSOCIATES INC 665 CAMINO DE LOS MARES M01 HIGH
RADIOLOGY MEDICAL GROUP  SAN CLEMENTE 675 CAMINO DE LOS MARES M01 HIGH
SADDLEBACK MEMORIAL MEDICAL CENTER-SAN C 654 CAMINO DE LOS MARES M01 HIGH
SAUL HEALTH MEDICAL CENTER 150 AVENIDA CABRILLO CC HIGH
SOUTH COUNTY URGENT CARE MEDICAL CORPORA 1300 AVENIDA VISTA HERMOSA M02 HIGH
WHEENK! 150 AVENIDA CABRILLO CC HIGH
ELVIRA KLAUSE, MD, INC 665 CAMINO DE LOS MARES M01 HIGH
HEARTSINE TECHNOLOGIES, INC 940 CALLE AMANECER M02 HIGH
INFUSION COMPLETE, INC.  1046 CALLE RECODO M02 HIGH
NICHOLS INSTITUTE DIAGNOSTICS 1311 CALLE BATIDO M02 HIGH
AMERICAN SLEEP SYSTEMS 2340 S EL CAMINO REAL CC HIGH
COGENT DIAGNOSTIC LABORATORIES INC. 931 CALLE NEGOCIO M02 HIGH
IMMUTOPICS, INC 929 CALLE  NEGOCIO M02 HIGH
LABORATORY CORPORATION OF AMERICA 665 CAMINO  LOS MARES M01 HIGH
OCEAN VIEW HISTO LAB 654 CAMINO  LOS MARES M01 HIGH
PACIFIC SLEEP LABS, INC 675 CAMINO DE LOS MARES M01 HIGH
QUEST DIAGNOSTIC CLINICAL LABORATORIES, 665 CAMINO DE LOS MARES M01 HIGH
WEST PLASTIC SURGERY        MEDICAL GROU 1300 AVENIDA VISTA HERMOSA M02 HIGH
SAN CLEMENTE TIMES, THE 2425 VIA MERO CC HIGH
TALEGA REPORTER 15 CORTE LIMONADA CC HIGH
PET TREASURES DBA: PAWS AND CLAWS 653 CAMINO DE LOS MARES M01 HIGH
PETE'S PET PALACE 802 AVENIDA PICO M02 HIGH
PETS PLUS 415 AVENIDA PICO M02 HIGH
REPTROPOLIS 1502 N EL CAMINO REAL M02 HIGH
AUSSIE PET MOBILE 1231 Puerta Del Sol CC HIGH
CC ONE HOUR PHOTO 620 CAMINO DE LOS MARES M01 HIGH
PHOTO EXPRESS 800 S EL CAMINO REAL CC HIGH
PHOTO EXPRESS 404 CAMINO DE LA ESTRELLA M01 HIGH
WHITE COYOTE ENTERPRISES 146 CALLE  LOS MOLINOS M02 HIGH
CREATIVE IMAGES 121  CABRILLO CC HIGH
HARE, KENN PHOTOGRAPHIC ARTS 111 AVENIDA PALIZADA M02 HIGH
RUSSELL PHOTOGRAPHY, PAMELA L 131 AVENIDA DEL MAR M02 HIGH
SWAN PHOTO LABS, INC PHOTOGRAPHY 946 CALLE  AMANECER M02 HIGH
BILL'S POOL SUPPLY & SERVICE 103 CALLE CAMPO M02 HIGH
MINUTEMAN PRESS 927 CALLE NEGOCIO M02 HIGH
SOUTH COAST PRINTING MAKAR DESIGNERS, IN 919 CALLE AMANECER M02 HIGH
UNIVERSAL PRESS, INC 934 CALLE  NEGOCIO M02 HIGH
CENTERS OF AMERICA, INC.  122  PATERO DE ORO CC HIGH
DISTINCTIVE PUBLISHING 129 AVENIDA VICTORIA CC HIGH
ENTHUSIAST MEDIA SERVICES,LLC 1032 CALLE RECODO M02 HIGH
GOLDEN WEST PUBLISHING, INC C/O THE REGI 95 AVENIDA DEL MAR CC HIGH
HERITAGE FINE ART, LLC 927 CALLE NEGOCIO M02 HIGH
JOURNAL CONCEPTS,INC 191 AVENIDA LA PATA M02 HIGH
LAWTECH PUBLISHING CO., LTD.  1060  CORDILLERA, UNIT 105 CC HIGH
LONGBOARD MAGAZINE SURF SAFARI, INC 110 E PALIZADA CC HIGH
SURFING GROUP, THE SURFING BODYBOARDING 950 CALLE AMANECER M02 HIGH
STEWART AND ASSOCIATS 1060 CALL NEGOCIO M02 HIGH
A & M POWER TOOL REPAIR 151  LOS OBREROS LANE CC HIGH
BRING A DING 124 CALLE DE LOS MOLINOS M02 HIGH
GARWOOD LABORATORIES INC 950 CALLE NEGOCIO M02 HIGH
LARKIN RESEARCH, INC.  T J & L ENTERPRIS 2340 S EL CAMINO REAL CC HIGH
POWERSKI INTERNATIONAL CORP 150 CALLE IGLESIA M02 HIGH
USGI MEDICAL, INC  1140 CALLE CORDILLERA M02 HIGH
THE BAG STAND COMPANY, INC 800 S EL CAMINO REAL CC HIGH
BT SHEET METAL, INC 701 AVENIDA COLUMBO M02 HIGH
OCEAN PACIFIC SHEETMETAL,INC 1506  ESTRELLA AVENIDA E M02 HIGH
RAINBOW SANDALS INC 326 CALLE  LOS MOLINOS M02 HIGH
BC SURF SHOP 222 N EL CAMINO REAL M02 HIGH
PATTERSON, T SURFBOARDS, INC 1409 N EL CAMINO REAL M02 HIGH
SAN CLEMENTE SURF CO., INC.  PACIFIC POO 1755 N EL CAMINO REAL M02 HIGH
WORLD CORE SURF BLUE HAWAII SURF, INC 151 AVENIDA DEL MAR M02 HIGH
BASHAM SURFBOARDS, BRAD 209 CALLE  LOS MOLINOS M02 HIGH
BOSS SURFBOARDS 207 CALLE  LOS MOLINOS M02 HIGH
BUDROE, NOAH SHAPES 209 CALLE LOS MOLINOS M02 HIGH
CHELU SURFBOARD GLASSING, INC 1027 CALLE TREPADORA M02 HIGH
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COLE SURFBOARDS 129 CALLE LOS MOLINOS M02 HIGH
GHETTO HOUSE GLASSING 207 CALLE LOS MOLINOS M02 HIGH
HOGAN SURFBOARDS 213 CALLE LOS MOLINOS M02 HIGH
HYDROGLAS 207 CALLE  LOS MOLINOS M02 HIGH
KAYSEN SURF DESIGNS 216 CALLE  LOS MOLINOS M02 HIGH
PATTERSON SURFBOARDS,INC., T.  1425 CALLE  LOS OBREROS LANE M02 HIGH
S.Z. SURF DESIGNS 124 CALLE LOS MOLINOS M02 HIGH
DAUM TOOLING, INC 134 CALLE  LOS MOLINOS M02 HIGH
HEY CUT IT OUT 201 CALLE LOS MOLINOS M02 HIGH
PREP BY JAKE BATULIS WELDING & FABRICATI 1050 CALLE CALLE NEGOCIO M02 HIGH
LA PLANT PERFORMANCE, INC.  921 CALLE  AMANECER M02 HIGH
AAA PACIFIC CONCRETE CLEANING 401 AVENIDA DEL MAR CC HIGH
AAA SCREEN AND GLASS 1536  BUENA VISTA DRIVE CC HIGH
ABC EQUIPMENT CO 2005 PASEO LARO CC HIGH
BACKFLOW EXPRESS 1066 CALLE DEL CERRO M02 HIGH
VOLKSWAPPEN.COM 240 AVENIDA VISTA MONTANA M02 HIGH
HYDRA DRY OF ORANGE COUNTY 209 S SEVILLE CC HIGH
IRONFINDERS HEAVY EQUIPMENT RENTAL INC 205 AVENIDA ADOBE CC HIGH
ACJ PRESSURE WASH & STEAM CLEA 2000 CORTE CARDELINA M02 HIGH
ALLIANCE POWERWASH 1021  DOMADOR M02 HIGH
HAPPY PETS 13  SEGOVIA M02 HIGH
DUNKIN DOGGIES 1637 CALLE LAS BOLAS M02 HIGH
B & T LABORATORIES 2924  FRONTERA CC HIGH

A RIVAS PLUMBING 130 AVENIDA ARAGON CC HIGH
A. RIVAS PLUMBING 130 AVENIDA ARAGON CC HIGH
ALL COAST PLUMBING 109  BAY DRIVE CC HIGH
CAPITAN, NICK PLUMBING 507  ELANA LANE CC HIGH
CARLSEN PLUMBING & DRAIN  CLEANING 411 AVENIDA VICTORIA, UNIT A CC HIGH
CLEARY, M PLUMBING 237 AVENIDA GRANADA CC HIGH
COX PLUMBING 125 AVENIDA BUENA VENTURA CC HIGH
DAUTEL PLUMBING & HEATING,  ROBERT C. 20  VISTA DEL PONTO M02 HIGH
DOHNEY PLUMBING 1311 CALLE  AVANZADO M02 HIGH
ERICKSON PLUMBING 1010 AVENIDA DE LA ESTRELLA M02 HIGH
FANIA, JIM 601 CALLE PUENTE CC HIGH
FARNEY MECHANICAL 1323 CALLE AVANZADO M02 HIGH
FETTY, TONY PLUMBING 4703  AQUA DEL CABELLETE CC HIGH
FISCHER, ROBERT PLUMBING, INC 111 AVENIDA SIERRA CC HIGH
FOUR STAR PLUMBING 520 W AVE LOBOS MARINOS CC HIGH
J.D.K. PLUMBING CO 3107  SOMBREADO  SOMBREADO CC HIGH
KILDAY PLUMBING 2315 CALLE ALMIRANTE CC HIGH
LA CRESTA ENTERPRISES 1614 VIA  AMENO CC HIGH
METZGER, BILL PLUMBING 542 N  EL CAMINO REAL M02 HIGH
METZGER, TOM PLUMBING 112  LOMA LANE CC HIGH
MISSION PLUMBING & HEATING 1100 S  EL CAMINO REAL CC HIGH
MODERN PLUMBING 9 CALLE  AMENO CC HIGH
SAGONA'S $29.50 BACKFLOW TESTING 3125  INCLINADO CC HIGH
SAN CLEMENTE PLUMBING 3161  INCLINADO CC HIGH
ABSOLUTE PLUMBING SERVICES,INC 515 CALLE  BARANDA CC HIGH
AP POOL & SPA 3250 AVENIDA DEL PRESIDENTE CC HIGH
ACTION POOL SERVICE & REPAIRS 88 CALLE SOL SOL CC HIGH
AQUA SCAPES POOLS & SPAS, INC 321 CALLE  FELICIDAD CC HIGH
INTEGRITY CUSTOM POOLS, INC.  305  BRAVADO CC HIGH
KERBER, JEFF POOL PLASTERING 10841  FREMONT CC HIGH
ROCKY'S CUSTOM POOLS AND SPAS 330 AVENIDA MADRID CC HIGH
MORALES POOLS CC HIGH
BENNETT'S, RON CONSTRUCTION & REPAIR 138 AVENIDA BAJA CC HIGH

(x) Any Commercial site or source tributary to a Clean Water Act section 303(d) impaired water body, where the site or 
source generates pollutants for which the water body is impaired; and

(y) Any commercial site or source within or dierectly adjacent to or dishcarging directly to a coastal lagoon or other 
receiving water withing and environmentally sensitive area (as defined in F.1.b(2)(a)vi. Of this Order

(z) Other / Temporary Contractors / Laborers
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BOOTH, RICHARD, ARCHITECT- BUILDER 120 E AVE CORNELIO CC HIGH
BRACKE DEVELOPMENT P.O  BOX 5193 CC HIGH
FINISH BUILDERS 166 W  MARIPOSA CC HIGH
FLATLEY CONSTRUCTION, JOHN  EDWARD 316 AVENIDA SIERRA CC HIGH
HEINRICH, L.J. CONSTRUCTION 210 AVENIDA VICTORIA CC HIGH
TALEGA CONSTRUCTORS, LP 951 CALLE NEGOCIO M02 HIGH
TYLER J. CONSTRUCTION CO 1402 N  AVE DE LA ESTRELLA M02 HIGH
ADRIAN'S GARDEN SERVICE 211 AVENIDA SIERRA CC HIGH
BEACH PLUMBING INC FOLGNER CONSTRUCTION 241 CALLE PINTORESCO M02 HIGH
BEARD, KEVIN CABINETS 153 OBREROS M02 HIGH
BELMAR CONSTRUCTION, INC 2730 CAMINO  CAPISTRANO M02 HIGH
BETTER GLASS COMPANY, A 1521 CALLE VALLE M02 HIGH
BURGE CORPORATION 981 CALLE NEGOCIO M02 HIGH
CAMPBELL ELECTRIC 1030 CALLE SOMBRA N CC HIGH
GAMUT METALCOAT, INC.  1027 CALLE \TREPADORA CC HIGH
GENERAL CONTRACTORS, INC CONCRETE VENTUR 224 AVENIDA FABRICANTE CC HIGH
GLOVER,JAMES L GENERAL CONTRACTOR 103 1/2 AVENIDA  DEL MAR CC HIGH
GREEN HORIZONS LANDSCAPE &  927 CALLE NEGOCIO M02 HIGH
HARMON, BRUCE CONSTRUCTION 324 MOLINOS M02 HIGH
IMAGE MAKERS 946  AMANECER M02 HIGH
IRON MAN, THE 1506 AVENIDA ESTRELLA M02 HIGH
JONES GLASS 929 CALLE NEGOCIO M02 HIGH
KB HOME COASTAL, INC.   MODELS & OFFICE SITE HIGH
S/C SHEET METAL HTG & A/C 1520 CALLE VALLE M02 HIGH
SEWELL WOODWORKING, GREG 120  LOS MOLINOS M02 HIGH
SHAW'S CARPETS 135  VICTORIA CC HIGH
SOLUTIONS ENVIRONMENTAL 38  OPTIMA CC HIGH
SOUTHSHORE PLUMBING      RAPTOR PLUMBING 1506 N AVE ESTRELLA M02 HIGH
TNT WELDING AND FABRICATING 1527 CALLE VALLE M02 HIGH
TODAY'S BLINDS, INC TODAY'S WINDOW FASHI 1810 S EL CAMINO REAL CC HIGH
U.S. FLOOR COVERING U.S.F.C., INC. 943 AVENIDA PICO M02 HIGH
WOHLFARTH CONSTRUCTION SAN CLEMENTE GLAS 3303 S EL CAMINO REAL CC HIGH
WOODSMANS CABINETRY, THE 120 CALLE LOS MOLINOS M02 HIGH
AMERICAN ASPHALT 227  LA PALOMA CC HIGH
KUNO'S GRADING, INC 3410 CALLE SIN RIVAL CC HIGH
ENGINEERED SURFACE FINISHING 990 CALLE NEGOCIO M02 HIGH
FOERSTEL DESIGN & ENGINEERING 1046 CALLE Recodo M02 HIGH
AEM CONSTRUCTION MEISSENBURG, ALBERT 126 W SAN ANTONIO CC HIGH
AERO-THERM CONSTRUCTION, INC 289  LILAC LANE CC HIGH
ALBERT GENERAL CONTRACTOR,  GARY R. 2130 VIA TECA CC HIGH
ALDERETE POOLS 63 VIA PICO PLAZA M02 HIGH
ALLEGRA BUILDING & DEVELOPMENT 1201 VIA VIA LA MESA CC HIGH
BASSETT CONSTRUCTION 108  DEL REPOSO CC HIGH
BENNETT CONSTRUCTION, J.M.  1310  FELIPE CC HIGH
BERGER, ERIC J., CONSTRUCTION 2450 S OLA VISTA CC HIGH
BERGES CONSTRUCTION 147  MARIPOSA CC HIGH
BESCHEN-GENRL CONTR., MICHAEL 308  VALENCIA CC HIGH
BLACK DIAMOND STONEWORKS, INC 2887  RIACHUELO CC HIGH
BRITTAIN CONSTRUCTION, INC.  B.C.I. BRIT 2941  BONANZA CC HIGH
BROWN BROTHERS CONSTRUCTION,  INC. 753 CALLE VALLARTA CC HIGH
CALIFORNIA CONTRACTING CO 7 W  JUNIPERO CC HIGH
CLARKE DEVELOPMENT 4014 CALLE BIENVENIDO CC HIGH
CONSOLIDATED CONTRACTING  SERVICES INC 181 AVENIDA  LA PATA M HIGH
COTTINGTON CONSTRUCTION CO 115 AVENIDA MESITA CC HIGH
CRANE RICHARD 1209 VISTA ALCEDO CC HIGH
CUCCIA CONSTRUCTION 2843  PENASCO CC HIGH
CUSTOM CONCEPTS 311 AVENIDA MONTERY CC HIGH
DAVIS, ERIC 311 AVENIDA  MONTEREY CC HIGH
DOVETAIL, INC 615 CALLE  GANADERO CC HIGH
DREAM BUILDERS 252 AVENIDA MADRID CC HIGH
DUNHAM CONSTRUCTION INC 800 S EL CAMINO REAL CC HIGH
DUNN, LEONARD CONSTRUCTION CORPORATION 1405  ALCAZAR CC HIGH
DURAN, R.A. CONSTRUCTION CORP 22901  SAVI RANCH PKWY N/A HIGH
DYNAMIC BUILDERS, INC.  2114 S HILL CC HIGH
DYNAMIC CONSTRUCTION, INC.  1023 CALLE SOMBRA CC HIGH
FRAZER CONSTRUCTION 303  VALENCIA CC HIGH
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GRANT & SONS, FREDERICK D.  410 CAMINO SAN CLEMENTE CC HIGH
HANNAMAN CONSTRUCTION, C.P.  233 AVENIDA PELAYO CC HIGH
HUMPHREY, KIM, CONTRACTING 1609 AVENIDA SALVADOR CC HIGH
J & J CONSTRUCTION 315 CALLE PESCADOR CC HIGH
J.T. ENTERPRISES 2156  ESPADA CC HIGH
J.W.M. CONSTRUCTION MANAGEMENT 2902 CALL HERALDO M01 HIGH
KOHRS, DAN CONSTRUCTION 512 AVENIDA  VISTORIA CC HIGH
KRALL, DONALD CONSTRUCTION 522 E SAN JUAN CC HIGH
KROGH ENTERPRISES ,INC 1907 S  OLA VISIA CC HIGH
O'NOONAN'S CONSTRUCTION &  REMODELING 415  CALLE EMPALME CC HIGH
PAYNE, ARLEN B CONSTRUCTION 25 VIA VILLENA CC HIGH
POWELL, R.K., GENERAL CONTR 127  SAN DIMAS CC HIGH
POWERS, BRIAN CONSTRUCTION DBA 3T INC 1130 CALLE CORDILLERA CC HIGH
PURSELL CONST. INC, BEACH CITIES DIVISIO 1066 CALLE DEL CERRO M02 HIGH
RHINO PROPERTY SERVICE AND CONSTRUCTION 134 AVENIDA  BARCELONA CC HIGH
RIDGELINE FRAMING RIDGELINE BUILDING 3133  INCLINADO CC HIGH
S G CONSTRUCTION, INC 175 W CORNELIO CC HIGH
S.R. GENERAL CONTRACTING 306 AVENIDA  MONTERY CC HIGH
SKYLIGHT SPECIALTIES 3160  INCLINADO CC HIGH
SUMMITT FOREST PRODUCTS J. SUMMITT, INC. 3822 VISTA BLANCA CC HIGH
WHITAKER & ASSOC., THOMAS W.  62  ZARAGOZA CC HIGH
WHITE & WHITE CONSTRUCTION 2915 CALLE HERALDO M01 HIGH
WHITE, WILLIAM CONSTRUCTION 209 AVENIDA ROSA CC HIGH
XTREME CONSTRUCTION 1322 CALLE EMILIA CC HIGH
BLUE DOLPHIN POOL & SPA 2407 CAMINO   GALEON CC HIGH
PRIDE POOL & SPA 213 W MARIPOSA CC HIGH
PRIDE POOL AND SPA 213 W  MARIPOSA CC HIGH
MONTROSS WEATHERPROOFING  SYSTEMS, INC. 1521 CALLE VALLE M02 HIGH
SPECTRUM CONCRETE STAINING 213 AVENIDA MADRID CC HIGH
CONCRETE DOCTOR 229 LA PALOMA CC HIGH
EDGEWATER TILE AND MARBLE 121  DEL REPOSO CC HIGH
CLEAR VIEW WINDOW CLEANING, A  220  LOBEIRO CC HIGH
THOROUGH MAINTENANCE 110 1/2  CORONA LANE CC HIGH
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ATTACHMENT 3 
Map of HOA areas within the City 
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ATTACHMENT 4 
Summary of Restaurant Inspections Conducted by the 

Orange County Health Care Agency 
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12:21 PM8/28/2007Report prepared by the Health Care Agency For:

Watershed & Coastal Resources Division
Resources & Development Management Department

Phone: (714) 567-6300 Fax (714) 567-6340

DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

401 S EL CAMINO REAL STE B
2 FOR 1 PIZZA CO RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493612130

7/17/2006 ROUTINE INSPECTION

11/8/2006 ROUTINE INSPECTION

2/26/2007 ROUTINE INSPECTION

6/12/2007 ROUTINE INSPECTION

92672

1802 N EL CAMINO REAL 
7-ELEVEN #16483A-2111 SUPERMARKET 

2000-5999 SQ FT
0312

SAN CLEMENTE

9494928488

9/6/2006 ROUTINE INSPECTION

1/4/2007 ROUTINE INSPECTION

4/19/2007 ROUTINE INSPECTION

92672

502 N EL CAMINO REAL 
7-ELEVEN #2111-13788B SUPERMARKET UNDER 

2000 SQ FT
0311

SAN CLEMENTE

7144985970

8/3/2006 ROUTINE INSPECTION

11/22/2006 ROUTINE INSPECTION

3/14/2007 ROUTINE INSPECTION

92672

1118 S EL CAMINO REAL 
7-ELEVEN #2111-13789 SUPERMARKET 

2000-5999 SQ FT
0312

SAN CLEMENTE

7/17/2006 ROUTINE INSPECTION

1806 of 2349
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12:21 PM8/28/2007Report prepared by the Health Care Agency For:

Watershed & Coastal Resources Division
Resources & Development Management Department

Phone: (714) 567-6300 Fax (714) 567-6340

DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

10/30/2006 ROUTINE INSPECTION

2/21/2007 ROUTINE INSPECTION

6/19/2007 ROUTINE INSPECTION

92672

2249 S EL CAMINO REAL 
7-ELEVEN #2111-20788 SUPERMARKET 

2000-5999 SQ FT
0312

SAN CLEMENTE

7144926394

7/31/2006 ROUTINE INSPECTION

11/21/2006 ROUTINE INSPECTION

3/13/2007 ROUTINE INSPECTION

92672

102 AVENIDA VICTORIA STE E
9 STYLE SUSHI RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493663669

9/20/2006 ROUTINE INSPECTION

1/31/2007 ROUTINE INSPECTION

5/16/2007 ROUTINE INSPECTION

92672

1101 S EL CAMINO REAL 
A TASTE OF CHINA RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7143615021

10/12/2006 ROUTINE INSPECTION

2/5/2007 ROUTINE INSPECTION

5/25/2007 ROUTINE INSPECTION

1807 of 2349

0036659



12:21 PM8/28/2007Report prepared by the Health Care Agency For:

Watershed & Coastal Resources Division
Resources & Development Management Department

Phone: (714) 567-6300 Fax (714) 567-6340

DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

2600 AVENIDA DEL PRESIDENTE 
ADELES AT THE SAN CLEMENTE INN RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9494811222

10/30/2006 ROUTINE INSPECTION

3/6/2007 ROUTINE INSPECTION

92672

111 W AVENIDA PALIZADA 
ADELES CAFE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493661211

10/16/2006 ROUTINE INSPECTION

2/28/2007 ROUTINE INSPECTION

6/26/2007 ROUTINE INSPECTION

92673

804 AVENIDA PICO 
ALBERTSONS #6509 SUPERMARKET/BAKERY

30000+ SQ FT
0304

SAN CLEMENTE

9494921755

9/25/2006 ROUTINE INSPECTION

1/30/2007 ROUTINE INSPECTION

5/11/2007 ROUTINE INSPECTION

92831

989 AVENIDA PICO 
ALBERTSONS #6563 SUPERMARKET/BAKERY

30000+ SQ FT
0304

SAN CLEMENTE

9493695466

9/25/2006 ROUTINE INSPECTION

2/5/2007 ROUTINE INSPECTION

6/11/2007 ROUTINE INSPECTION

1808 of 2349

0036660
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SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

153 AVENIDA DEL MAR 
ALOHA COFFEE HUT RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494925447

9/6/2006 ROUTINE INSPECTION

1/3/2007 ROUTINE INSPECTION

4/23/2007 ROUTINE INSPECTION

92672

218 S EL CAMINO REAL 
ANTOINES CAFE RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

11/2/2006 ROUTINE INSPECTION

3/7/2007 ROUTINE INSPECTION

92672

795 S EL CAMINO REAL 
APRO #29 SUPERMARKET UNDER 

2000 SQ FT
0311

SAN CLEMENTE

9493695272

10/19/2006 ROUTINE INSPECTION

2/6/2007 ROUTINE INSPECTION

5/24/2007 ROUTINE INSPECTION

92672

590 CAMINO DE ESTRELLA 
ARCO AM/PM #9748 SUPERMARKET UNDER 

2000 SQ FT
0311

SAN CLEMENTE

9494891247

11/3/2006 ROUTINE INSPECTION

2/27/2007 ROUTINE INSPECTION

6/21/2007 ROUTINE INSPECTION

1809 of 2349

0036661
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DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

211 AVENIDA DEL MAR STE C
AT LE CAFE COM RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493662116

9/6/2006 ROUTINE INSPECTION

1/3/2007 ROUTINE INSPECTION

4/24/2007 ROUTINE INSPECTION

92672

204 AVENIDA DEL MAR STE A & B
AVILAS MEXICAN GRILL RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494985000

9/18/2006 ROUTINE INSPECTION

1/19/2007 ROUTINE INSPECTION

5/8/2007 ROUTINE INSPECTION

92672

777 S EL CAMINO REAL 
BAGEL SHACK RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493880745

10/12/2006 ROUTINE INSPECTION

2/7/2007 ROUTINE INSPECTION

6/11/2007 ROUTINE INSPECTION

92673

979 AVENIDA PICO STE A
BAJA FRESH MEXICAN GRILL RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493610780

8/9/2006 ROUTINE INSPECTION

11/30/2006 ROUTINE INSPECTION

1810 of 2349

0036662
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Phone: (714) 567-6300 Fax (714) 567-6340

DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

3/26/2007 ROUTINE INSPECTION

92673

610 CAMINO DE LOS MARES 
BAKERS SQUARE #0519 RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

7/14/2006 ROUTINE INSPECTION

11/17/2006 ROUTINE INSPECTION

3/14/2007 ROUTINE INSPECTION

92673

1021 PICO STE B
BAMBOO BAMBOOS CHINESE CUISINE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494921732

10/10/2006 ROUTINE INSPECTION

2/1/2007 ROUTINE INSPECTION

5/23/2007 ROUTINE INSPECTION

92673

247 AVENIDA  LA PATA 
BASE LINE SERVICES RESTAURANT 61-100 

PERSONS
0113INACTIVE

SAN CLEMENTE

9494929863

10/4/2006 ROUTINE INSPECTION

92672

104 N EL CAMINO REAL 
BASKIN ROBBINS #3056 RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494922440

10/25/2006 ROUTINE INSPECTION

2/20/2007 ROUTINE INSPECTION

6/21/2007 ROUTINE INSPECTION

1811 of 2349

0036663
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DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

204 AVENIDA DEL MAR STE D
BEACH FIRE RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9493663232

8/23/2006 ROUTINE INSPECTION

12/28/2006 ROUTINE INSPECTION

4/23/2007 ROUTINE INSPECTION

92672

618 AVENIDA VICTORIA 
BEACH GARDEN CAFE RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

7144988145

7/24/2006 ROUTINE INSPECTION

11/27/2006 ROUTINE INSPECTION

3/22/2007 ROUTINE INSPECTION

92672

3317 S EL CAMINO REAL 
BIG HELYNS TAVERN UNDER 60 

PERSONS
0171

SAN CLEMENTE

7144986280

10/30/2006 ROUTINE INSPECTION

3/6/2007 ROUTINE INSPECTION

92672

111 AVENIDA DEL MAR 
BILLYS MEAT, SEAFOOD & CATERING MEAT MARKET 2000+ 

SQ FT
0322

SAN CLEMENTE

7144985924

9/19/2006 ROUTINE INSPECTION

1/23/2007 ROUTINE INSPECTION

5/23/2007 ROUTINE INSPECTION

1812 of 2349

0036664
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DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

111 W AVENIDA PALIZADA STE E
BLUE DANUBE RESTAURANT BAR & 
CAFE

RESTAURANT 61-100 
PERSONS

0113

SAN CLEMENTE

9492185186

11/14/2006 ROUTINE INSPECTION

3/13/2007 ROUTINE INSPECTION

92672

150 AVENIDA MAGDALENA 
BOGEYS GOLF COURSE REST - 
TEMPORARY

RESTAURANT UNDER 
31 PERSONS

0111

SAN CLEMENTE

10/19/2006 ROUTINE INSPECTION

2/7/2007 ROUTINE INSPECTION

5/29/2007 ROUTINE INSPECTION

92672

1624 N EL CAMINO REAL 
BREAD GALLERY RETAIL BAKERY UNDER 

2000 SQ FT
0501

SAN CLEMENTE

9492546396

8/2/2006 ROUTINE INSPECTION

12/13/2006 ROUTINE INSPECTION

4/3/2007 ROUTINE INSPECTION

92672

800 AVENIDA PICO STE U
BUONO PIZZAS & PASTAS RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493663606

8/7/2006 ROUTINE INSPECTION

11/22/2006 ROUTINE INSPECTION

3/20/2007 ROUTINE INSPECTION

1813 of 2349

0036665
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Resources & Development Management Department

Phone: (714) 567-6300 Fax (714) 567-6340

DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

524 E AVENIDA PICO 
BURGER STOP RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

8/23/2006 ROUTINE INSPECTION

12/18/2006 ROUTINE INSPECTION

4/12/2007 ROUTINE INSPECTION

92672

101 AVENIDA SERRA STE B
CABRILLO BAKERY & CAFE RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493611846

11/15/2006 ROUTINE INSPECTION

2/27/2007 ROUTINE INSPECTION

6/26/2007 ROUTINE INSPECTION

92672

207 S EL CAMINO REAL STE B
CAFE 207 RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493696304

7/25/2006 ROUTINE INSPECTION

12/19/2006 ROUTINE INSPECTION

4/17/2007 ROUTINE INSPECTION

92672

114 AVENIDA DEL MAR STE 4
CAFE CALYPSO RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9493669386

10/18/2006 ROUTINE INSPECTION

2/15/2007 ROUTINE INSPECTION

1814 of 2349
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Resources & Development Management Department

Phone: (714) 567-6300 Fax (714) 567-6340

DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

6/21/2007 ROUTINE INSPECTION

92673

647 CAMINO DE LOS MARES STE 122
CAFE EXPRESSO RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9492403467

9/28/2006 ROUTINE INSPECTION

1/26/2007 ROUTINE INSPECTION

5/18/2007 ROUTINE INSPECTION

92672

243 AVENIDA DEL MAR 
CAFE MIMOSA RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494816780

4/19/2007 ROUTINE INSPECTION

92672

149 AVENIDA DEL MAR 
CAPTIN MAURIS RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494988098

9/6/2006 ROUTINE INSPECTION

1/3/2007 ROUTINE INSPECTION

4/23/2007 ROUTINE INSPECTION

92672

111 AVENIDA DEL MAR STE B
CARBONARA TRATTORIA ITALIANA RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9493661040

10/18/2006 ROUTINE INSPECTION

2/20/2007 ROUTINE INSPECTION

6/21/2007 ROUTINE INSPECTION

1815 of 2349

0036667
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DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

3929 S EL CAMINO REAL 
CARLS JR #250 RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

8/21/2006 ROUTINE INSPECTION

12/5/2006 ROUTINE INSPECTION

3/27/2007 ROUTINE INSPECTION

92673

957 AVENIDA PICO 
CARLS JR #38 RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

9494986279

7/31/2006 ROUTINE INSPECTION

11/21/2006 ROUTINE INSPECTION

3/20/2007 ROUTINE INSPECTION

92673

638 CAMINO DE LOS MARES STE A100
CARLS JR #7018 RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9/25/2006 ROUTINE INSPECTION

1/17/2007 ROUTINE INSPECTION

5/8/2007 ROUTINE INSPECTION

92673

620 AVENIDA PICO 
CARROWS #107 RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

9494924290

10/25/2006 ROUTINE INSPECTION

3/2/2007 ROUTINE INSPECTION

1816 of 2349
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

626 AVENIDA VICTORIA 
CASSANOS PIZZA RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

8/8/2006 ROUTINE INSPECTION

11/27/2006 ROUTINE INSPECTION

3/22/2007 ROUTINE INSPECTION

92673

1021 AVENIDA PICO STE A
CHARO CHICKEN RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493662650

9/13/2006 ROUTINE INSPECTION

1/5/2007 ROUTINE INSPECTION

4/25/2007 ROUTINE INSPECTION

92672

515 E AVENIDA PICO 
CHEVRON #1985 SUPERMARKET UNDER 

2000 SQ FT
0311

SAN CLEMENTE

9494922042

7/19/2006 ROUTINE INSPECTION

11/14/2006 ROUTINE INSPECTION

2/26/2007 ROUTINE INSPECTION

6/22/2007 ROUTINE INSPECTION

92673

620 CAMINO DE LOS MARES 
CHINA WELL RESTAURANT RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

7146616813

10/6/2006 ROUTINE INSPECTION

1817 of 2349

0036669
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

1/24/2007 ROUTINE INSPECTION

6/7/2007 ROUTINE INSPECTION

92672

415 E AVENIDA PICO 
CHRONIC TACOS RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494928437

8/31/2006 ROUTINE INSPECTION

12/19/2006 ROUTINE INSPECTION

4/9/2007 ROUTINE INSPECTION

92672

305 S EL CAMINO REAL 
COFFEE BEAN & TEA LEAF, THE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494981220

10/11/2006 ROUTINE INSPECTION

2/5/2007 ROUTINE INSPECTION

5/29/2007 ROUTINE INSPECTION

92673

638 CAMINO DE LOS MARES 
COLD STONE CREAMERY RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9496616425

9/22/2006 ROUTINE INSPECTION

1/16/2007 ROUTINE INSPECTION

5/16/2007 ROUTINE INSPECTION

92672

3701 S EL CAMINO REAL 
COMFORT SUITES RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7143616600

1818 of 2349

0036670
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

4/11/2007 ROUTINE INSPECTION

92672

2727 VIA CASCADITA STE I
CORKYS FAMILY RESTAURANT RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9494921135

9/11/2006 ROUTINE INSPECTION

1/4/2007 ROUTINE INSPECTION

4/19/2007 ROUTINE INSPECTION

92672

111 AVENIDA VISTA MONTANA
COURTSIDE RESTAURANT & CATERING RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9493612211

7/31/2006 ROUTINE INSPECTION

11/21/2006 ROUTINE INSPECTION

3/14/2007 ROUTINE INSPECTION

92672

818 S EL CAMINO REAL 
CROISSANT FRENCH BAKERY RETAIL BAKERY UNDER 

2000 SQ FT
0501

SAN CLEMENTE

9494982422

9/19/2006 ROUTINE INSPECTION

1/16/2007 ROUTINE INSPECTION

4/27/2007 ROUTINE INSPECTION

92672

2421 S EL CAMINO REAL 
DADS LIQUOR & DELI SUPERMARKET 

2000-5999 SQ FT
0312

SAN CLEMENTE

7144928125

8/21/2006 ROUTINE INSPECTION

1819 of 2349

0036671
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

12/20/2006 ROUTINE INSPECTION

4/11/2007 ROUTINE INSPECTION

92673

979 AVENIDA PICO STE F
DAPHNES GREEK CAFE RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

10/10/2006 ROUTINE INSPECTION

1/31/2007 ROUTINE INSPECTION

5/9/2007 ROUTINE INSPECTION

92672

1701 N EL CAMINO REAL 
DAVES MEXICAN RESTAURANT RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494927867

7/25/2006 ROUTINE INSPECTION

11/27/2006 ROUTINE INSPECTION

3/26/2007 ROUTINE INSPECTION

92672

215 S EL CAMINO REAL 
DEL AGAVE MEXICAN GRILL RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493665202

9/12/2006 ROUTINE INSPECTION

1/16/2007 ROUTINE INSPECTION

5/8/2007 ROUTINE INSPECTION

92672

129 AVENIDA DEL MAR STE A
DEL MAR SUSHI RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493663737

1820 of 2349
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

11/8/2006 ROUTINE INSPECTION

3/7/2007 ROUTINE INSPECTION

92672

109 VIA PICO PLAZA 
DEL TACO  #61 RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494925311

8/30/2006 ROUTINE INSPECTION

12/20/2006 ROUTINE INSPECTION

4/9/2007 ROUTINE INSPECTION

92672

1421 N EL CAMINO REAL STE D
DELI 204S RESTAURANT UNDER 

31 PERSONS
0111INACTIVE

SAN CLEMENTE

9494928480

10/12/2006 ROUTINE INSPECTION

2/7/2007 ROUTINE INSPECTION

92672

529 E AVENIDA PICO 
DENNYS RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9494922382

9/28/2006 ROUTINE INSPECTION

1/29/2007 ROUTINE INSPECTION

5/10/2007 ROUTINE INSPECTION

92672

1502 N EL CAMINO REAL STE C
DOMINOS PIZZA RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494989002

10/19/2006 ROUTINE INSPECTION

1821 of 2349
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THE CITY OF

2/6/2007 ROUTINE INSPECTION

5/21/2007 ROUTINE INSPECTION

92672

401 S EL CAMINO REAL STE H
DONUT HOUSE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494929567

10/13/2006 ROUTINE INSPECTION

2/7/2007 ROUTINE INSPECTION

5/29/2007 ROUTINE INSPECTION

92672

2016 S EL CAMINO REAL 
DS LANDING RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

9494987003

10/30/2006 ROUTINE INSPECTION

3/2/2007 ROUTINE INSPECTION

6/26/2007 ROUTINE INSPECTION

92672

204 S EL CAMINO REAL 
DUKES GRIDDLE N GRILL RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

9494928822

11/2/2006 ROUTINE INSPECTION

3/7/2007 ROUTINE INSPECTION

92672

305 S EL CAMINO REAL STE 102
EDIBLE ARRANGEMENTS SUPERMARKET UNDER 

2000 SQ FT
0311

SAN CLEMENTE

9514038800

5/2/2007 ROUTINE INSPECTION

1822 of 2349
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92672

2733 S EL CAMINO REAL 
EL CAMINO MARKET SUPERMARKET 

2000-5999 SQ FT
0312

SAN CLEMENTE

7144922475

10/12/2006 ROUTINE INSPECTION

92672

106 E ESCALONES 
EL JEFE CAFE RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

7144924010

9/18/2006 ROUTINE INSPECTION

1/16/2007 ROUTINE INSPECTION

4/27/2007 ROUTINE INSPECTION

92672

1925 S EL CAMINO REAL 
EL MARIACHI RESTAURANT RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

7143695111

11/6/2006 ROUTINE INSPECTION

3/6/2007 ROUTINE INSPECTION

92673

963 AVENIDA PICO 
EL POLLO LOCO #3444 RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

8/31/2006 ROUTINE INSPECTION

12/27/2006 ROUTINE INSPECTION

4/17/2007 ROUTINE INSPECTION

1823 of 2349
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

101 W EL PORTAL 
EL TORO ROJO MARKET MEAT MARKET 2000+ 

SQ FT
0322

SAN CLEMENTE

7143692605

8/22/2006 ROUTINE INSPECTION

12/13/2006 ROUTINE INSPECTION

4/2/2007 ROUTINE INSPECTION

92672

1505 N EL CAMINO REAL 
ELKS LODGE #2068 SAN CLEMENTE RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

7144922068

10/4/2006 ROUTINE INSPECTION

1/31/2007 ROUTINE INSPECTION

5/10/2007 ROUTINE INSPECTION

92672

1017 S EL CAMINO REAL 
FATBURGER RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494929182

10/2/2006 ROUTINE INSPECTION

1/30/2007 ROUTINE INSPECTION

5/14/2007 ROUTINE INSPECTION

92672

611 AVENIDA VICTORIA 
FISHERMANS RESTAURANT RESTAURANT 151-200 

PERSONS
0115North

SAN CLEMENTE

7/18/2006 ROUTINE INSPECTION

11/13/2006 ROUTINE INSPECTION

1824 of 2349

0036676
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DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

3/22/2007 ROUTINE INSPECTION

92673

638 CAMINO DE LOS MARES STE E200
FRATELLOS ITALIAN FAMILY REST RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

9496615200

10/30/2006 ROUTINE INSPECTION

4/30/2007 ROUTINE INSPECTION

92673

638 CAMINO DE LOS MARES STE F130
GOLDEN CHICKEN RESTAURANT UNDER 

31 PERSONS
0111INACTIVE

SAN CLEMENTE

9/22/2006 ROUTINE INSPECTION

92672

800 AVENIDA PICO STE V
GOLDEN SPOON FROZEN YOGURT RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494983227

10/5/2006 ROUTINE INSPECTION

1/30/2007 ROUTINE INSPECTION

5/9/2007 ROUTINE INSPECTION

92673

415 E AVENIDA PICO STE N2
GOODIES FROZEN YOGURT RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494988871

7/19/2006 ROUTINE INSPECTION

11/13/2006 ROUTINE INSPECTION

2/26/2007 ROUTINE INSPECTION

6/22/2007 ROUTINE INSPECTION

1825 of 2349

0036677
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DATE OF INSPECTION FACILITY NAME & ADDRESS PROGRAM ELEMENT
SAN CLEMENTE

1750 S Douglass Rd, Buildings A and B  Anaheim, CA 92806

FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

206 S EL CAMINO REAL 
GOODYS TAVERN 61-100 

PERSONS
0173

SAN CLEMENTE

7144923400

8/23/2006 ROUTINE INSPECTION

12/21/2006 ROUTINE INSPECTION

4/18/2007 ROUTINE INSPECTION

92672

110 N EL CAMINO REAL 
GORDON JAMES GRILL RESTAURANT 151-200 

PERSONS
0115

SAN CLEMENTE

9494989100

10/23/2006 ROUTINE INSPECTION

2/28/2007 ROUTINE INSPECTION

6/26/2007 ROUTINE INSPECTION

92673

638 CAMINO DE LOS MARES STE F120
GOURMET BAGEL RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7142404452

9/25/2006 ROUTINE INSPECTION

1/16/2007 ROUTINE INSPECTION

5/7/2007 ROUTINE INSPECTION

92672

1110 S EL CAMINO REAL STE B
GUICHOS EATERY RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494811070

7/24/2006 ROUTINE INSPECTION

11/15/2006 ROUTINE INSPECTION

1826 of 2349

0036678
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SAN CLEMENTE
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

3/12/2007 ROUTINE INSPECTION

92672

2481 S EL CAMINO REAL 
HAMPTON INN & SUITES RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493661000

9/20/2006 ROUTINE INSPECTION

1/24/2007 ROUTINE INSPECTION

5/21/2007 ROUTINE INSPECTION

92672

111 S AVENIDA DE LA ESTRELLA 
HOLIDAY INN RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

10/18/2006 ROUTINE INSPECTION

2/14/2007 ROUTINE INSPECTION

6/20/2007 ROUTINE INSPECTION

92672

1814 N EL CAMINO REAL 
ICHIBIRI #2 RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

10/13/2006 ROUTINE INSPECTION

11/20/2006 ROUTINE INSPECTION

4/12/2007 ROUTINE INSPECTION

92673

915 AVENIDA PICO 
INTERNATIONAL HOUSE OF PANCAKES RESTAURANT 151-200 

PERSONS
0115

SAN CLEMENTE

9493619455

10/16/2006 ROUTINE INSPECTION

1827 of 2349

0036679
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

2/6/2007 ROUTINE INSPECTION

5/23/2007 ROUTINE INSPECTION

92672

105 S OLA VISTA 
ITALIAN CRAVINGS RESTAURANT RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494922777

8/4/2006 ROUTINE INSPECTION

11/30/2006 ROUTINE INSPECTION

3/21/2007 ROUTINE INSPECTION

92672

555 N EL CAMINO REAL STE E
IVA LEES RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9493612855

7/19/2006 ROUTINE INSPECTION

11/28/2006 ROUTINE INSPECTION

3/28/2007 ROUTINE INSPECTION

92672

2398 S EL CAMINO REAL STE I-5
JACK IN THE BOX #378 RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9494987530

7/31/2006 ROUTINE INSPECTION

11/21/2006 ROUTINE INSPECTION

3/15/2007 ROUTINE INSPECTION

92672

802 E AVIENDA PICO STE J
JUICE IT UP RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9495427979

1828 of 2349

0036680
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

8/21/2006 ROUTINE INSPECTION

12/5/2006 ROUTINE INSPECTION

3/28/2007 ROUTINE INSPECTION

92673

641 CAMINO DE LOS MARES STE D100
JUICE STOP RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494930403

10/11/2006 ROUTINE INSPECTION

2/27/2007 ROUTINE INSPECTION

6/30/2007 ROUTINE INSPECTION

92673

638 CAMINO DE LOS MARES 
JUICE TIME RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9492402209

9/22/2006 ROUTINE INSPECTION

1/16/2007 ROUTINE INSPECTION

5/7/2007 ROUTINE INSPECTION

92672

1844 N EL CAMINO REAL 
KAYLANI COFFEE CO RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

7144925016

9/6/2006 ROUTINE INSPECTION

1/4/2007 ROUTINE INSPECTION

4/19/2007 ROUTINE INSPECTION

1829 of 2349

0036681
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

430 CAMINO DE ESTRELLA 
KELLYS DONUTS RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494432862

8/14/2006 ROUTINE INSPECTION

12/18/2006 ROUTINE INSPECTION

4/12/2007 ROUTINE INSPECTION

92672

1717 N EL CAMINO REAL 
KNUCKLEHEADS RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

7144922410

8/3/2006 ROUTINE INSPECTION

11/28/2006 ROUTINE INSPECTION

3/21/2007 ROUTINE INSPECTION

92672

360 CAMINO DE ESTRELLA 
KULTURED KITCHEN, THE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7146616755

8/14/2006 ROUTINE INSPECTION

12/18/2006 ROUTINE INSPECTION

4/12/2007 ROUTINE INSPECTION

92672

401 S EL CAMINO REAL
LA COCINA DE RICARDO RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494987808

7/31/2006 ROUTINE INSPECTION

11/21/2006 ROUTINE INSPECTION

1830 of 2349

0036682
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

3/14/2007 ROUTINE INSPECTION

92672

612 AVENIDA VICTORIA STE E
LA GALETTE CREPERIE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494985335

7/24/2006 ROUTINE INSPECTION

11/28/2006 ROUTINE INSPECTION

3/22/2007 ROUTINE INSPECTION

92672

122 S EL CAMINO REAL 
LA ROCCOS PIZZERIA RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493668890

9/12/2006 ROUTINE INSPECTION

1/16/2007 ROUTINE INSPECTION

4/26/2007 ROUTINE INSPECTION

92672

920 N EL CAMINO REAL 
LA SIESTA RESTAURANT RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

7/25/2006 ROUTINE INSPECTION

11/20/2006 ROUTINE INSPECTION

3/14/2007 ROUTINE INSPECTION

92672

114 AVENIDA VICTORIA 
LA TIENDITA RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7143662924

10/10/2006 ROUTINE INSPECTION

1831 of 2349

0036683
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

1/31/2007 ROUTINE INSPECTION

5/10/2007 ROUTINE INSPECTION

92672

204 AVENIDA VAQUERO STE G
LARRYS LIQUOR & JR MARKET RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493697521

9/18/2006 ROUTINE INSPECTION

1/10/2007 ROUTINE INSPECTION

4/26/2007 ROUTINE INSPECTION

92672

400 CAMINO DE ESTRELLA STE B
LAS GOLONDRINAS #5 RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

8/14/2006 ROUTINE INSPECTION

12/18/2006 ROUTINE INSPECTION

4/12/2007 ROUTINE INSPECTION

92672

104 1/2 N EL CAMINO REAL 
LAVENDER LOUNGE TEA CO RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9492183103

10/25/2006 ROUTINE INSPECTION

2/20/2007 ROUTINE INSPECTION

6/21/2007 ROUTINE INSPECTION

92672

624 AVENIDA VICTORIA ST 
LE MATIN BEACH CAFE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

1832 of 2349

0036684
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

8/8/2006 ROUTINE INSPECTION

11/27/2006 ROUTINE INSPECTION

3/22/2007 ROUTINE INSPECTION

92673

919 CALLE AMANECER STE A & B
LIDO DELI RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493612929

7/19/2006 ROUTINE INSPECTION

11/13/2006 ROUTINE INSPECTION

2/27/2007 ROUTINE INSPECTION

6/22/2007 ROUTINE INSPECTION

92672

111 W AVENIDA PALIZADA STE 17
LOS PATIOS MEXICAN RESTAURANT RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493691399

10/16/2006 ROUTINE INSPECTION

2/15/2007 ROUTINE INSPECTION

6/21/2007 ROUTINE INSPECTION

92672

1402 S EL CAMINO REAL 
LOVE BURGER RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9494922210

9/28/2006 ROUTINE INSPECTION

1/29/2007 ROUTINE INSPECTION

5/14/2007 ROUTINE INSPECTION

1833 of 2349

0036685
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92673

650 AVENIDA PICO 
MCDONALDS RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

8/31/2006 ROUTINE INSPECTION

12/27/2006 ROUTINE INSPECTION

4/23/2007 ROUTINE INSPECTION

92673

647 CAMINO DE LOS MARES STE A126
MELTING POT, THE RESTAURANT 151-200 

PERSONS
0115

SAN CLEMENTE

9496611966

3/21/2007 ROUTINE INSPECTION

92673

641 CAMINO DE LOS MARES STE D120
MIYAKO JAPANESE RESTAURANT RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494960900

7/14/2006 ROUTINE INSPECTION

10/30/2006 ROUTINE INSPECTION

2/27/2007 ROUTINE INSPECTION

92673

901 AVENIDA PICO 
MOBIL ON THE RUN #18821 SUPERMARKET 

2000-5999 SQ FT
0312

SAN CLEMENTE

9499400410

8/31/2006 ROUTINE INSPECTION

12/21/2006 ROUTINE INSPECTION

4/11/2007 ROUTINE INSPECTION

1834 of 2349

0036686
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

2391 S EL CAMINO REAL 
MOLLY BLOOMS RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

9492180120

9/12/2006 ROUTINE INSPECTION

1/22/2007 ROUTINE INSPECTION

5/8/2007 ROUTINE INSPECTION

92672

212 AVENIDA DEL MAR 
MONGKUT THAI RESTAURANT RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

10/11/2006 ROUTINE INSPECTION

2/6/2007 ROUTINE INSPECTION

5/24/2007 ROUTINE INSPECTION

92672

420 S EL CAMINO REAL 
MR PETES BURGERS RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9493668323

9/28/2006 ROUTINE INSPECTION

1/29/2007 ROUTINE INSPECTION

5/14/2007 ROUTINE INSPECTION

92672

1401 CALLE VALLE 
MULLIGANS SPORT BUNKER RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494924400

11/15/2006 ROUTINE INSPECTION

3/13/2007 ROUTINE INSPECTION

1835 of 2349

0036687
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92672

2727 VIA CASCADITA STE L
NATA'LE COFFEE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494981810

9/11/2006 ROUTINE INSPECTION

1/4/2007 ROUTINE INSPECTION

4/19/2007 ROUTINE INSPECTION

92672

111 W AVENIDA PALIZADA 
NEW MANDARIN GARDEN RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

8/8/2006 ROUTINE INSPECTION

12/18/2006 ROUTINE INSPECTION

4/12/2007 ROUTINE INSPECTION

92672

415 E AVENIDA PICO STE C
NOBU SUSHI RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

7/21/2006 ROUTINE INSPECTION

11/21/2006 ROUTINE INSPECTION

3/14/2007 ROUTINE INSPECTION

92673

647 CAMINO DE LOS MARES STE 120
NUTTY HAWAIIAN, THE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494123231

8/14/2006 ROUTINE INSPECTION

12/19/2006 ROUTINE INSPECTION

1836 of 2349

0036688
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

4/18/2007 ROUTINE INSPECTION

92672

2369 S EL CAMINO REAL 
OC TAVERN & GRILL RESTAURANT 201+ 

PERSONS
0116

SAN CLEMENTE

9495428877

4/16/2007 ROUTINE INSPECTION

92673

806 AVENIDA  PICO STE A
OLAMENDIS MEXICAN FOOD 
RESTAURANT

RESTAURANT 61-100 
PERSONS

0113INACTIVE

SAN CLEMENTE

9493666661

8/7/2006 ROUTINE INSPECTION

11/22/2006 ROUTINE INSPECTION

3/20/2007 ROUTINE INSPECTION

92672

127 S EL CAMINO REAL 
OLES TAVERN INC TAVERN UNDER 60 

PERSONS
0171

SAN CLEMENTE

9494989400

10/5/2006 ROUTINE INSPECTION

2/15/2007 ROUTINE INSPECTION

6/27/2007 ROUTINE INSPECTION

92672

1920 S EL CAMINO REAL 
OUTRIGGER TAVERN UNDER 60 

PERSONS
0171

SAN CLEMENTE

9494921935

10/30/2006 ROUTINE INSPECTION

3/6/2007 ROUTINE INSPECTION

1837 of 2349
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FY 2006/2007 RETAIL FOOD FACILITY INSPECTION REPORT FOR
THE CITY OF

92673

200 AVENIDA LA PATA 
PACIFIC GOLF CLUB RESTAURANT UNDER 

31 PERSONS
0111RESTAURANT

SAN CLEMENTE

9494986604

9/29/2006 ROUTINE INSPECTION

1/24/2007 ROUTINE INSPECTION

5/16/2007 ROUTINE INSPECTION

92672

223-A AVENIDA DEL MAR 
PACIFIC TASTE RESTAURANT RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493660809

7/21/2006 ROUTINE INSPECTION

11/20/2006 ROUTINE INSPECTION

4/3/2007 ROUTINE INSPECTION

92675

362 CAMINO DE ESTRELLA 
PARTIDAS BAKERY RETAIL BAKERY UNDER 

2000 SQ FT
0501

SAN CLEMENTE

9492488655

9/26/2006 ROUTINE INSPECTION

1/17/2007 ROUTINE INSPECTION

5/18/2007 ROUTINE INSPECTION

92672

415 E AVENIDA PICO STE A
PICK UP STIX RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9494921226

8/9/2006 ROUTINE INSPECTION

11/29/2006 ROUTINE INSPECTION

1838 of 2349

0036690
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THE CITY OF

3/21/2007 ROUTINE INSPECTION

92672

2017 S EL CAMINO REAL 
PIPES CAFE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494985002

8/21/2006 ROUTINE INSPECTION

12/27/2006 ROUTINE INSPECTION

4/25/2007 ROUTINE INSPECTION

92672

415 E AVENIDA PICO STE K
PIZZA HUT #705451 RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

8/31/2006 ROUTINE INSPECTION

12/19/2006 ROUTINE INSPECTION

4/9/2007 ROUTINE INSPECTION

92672

804 S EL CAMINO REAL 
PIZZA PLUS RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493663321

10/25/2006 ROUTINE INSPECTION

10/30/2006 ROUTINE INSPECTION

2/20/2007 ROUTINE INSPECTION

2/27/2007 ROUTINE INSPECTION

6/21/2007 ROUTINE INSPECTION

6/30/2007 ROUTINE INSPECTION

1839 of 2349

0036691
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THE CITY OF

92672

301 N EL CAMINO REAL 
PIZZA PORT RESTAURANT 151-200 

PERSONS
0115

SAN CLEMENTE

9/7/2006 ROUTINE INSPECTION

1/8/2007 ROUTINE INSPECTION

5/2/2007 ROUTINE INSPECTION

92672

220 AVENIDA DEL MAR STE A
POSH PEASANT, THE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7146123636

8/4/2006 ROUTINE INSPECTION

11/28/2006 ROUTINE INSPECTION

3/27/2007 ROUTINE INSPECTION

92673

1001 AVENIDA PICO STE F
QUIZNOS RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9492121018

9/13/2006 ROUTINE INSPECTION

1/5/2007 ROUTINE INSPECTION

4/25/2007 ROUTINE INSPECTION

92672

700 S EL CAMINO REAL 
R MILLER ENTERPRISES K F C RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9/27/2006 ROUTINE INSPECTION

1/29/2007 ROUTINE INSPECTION

1840 of 2349
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5/9/2007 ROUTINE INSPECTION

92673

638 CAMINO DE LOS MARES STE B
RALPHS GROCERY COMPANY #015 SUPERMARKET 30000+ 

SQ FT
0314

SAN CLEMENTE

7144968616

8/15/2006 ROUTINE INSPECTION

12/19/2006 ROUTINE INSPECTION

4/18/2007 ROUTINE INSPECTION

92672

903 S EL CAMINO REAL 
RALPHS GROCERY COMPANY #221 SUPERMARKET 

6000-29999 SQ FT
0313

SAN CLEMENTE

7143618729

10/17/2006 ROUTINE INSPECTION

2/28/2007 ROUTINE INSPECTION

6/27/2007 ROUTINE INSPECTION

92672

220 S EL CAMINO REAL 
RED FOX LOUNGE, THE TAVERN UNDER 60 

PERSONS
0171

SAN CLEMENTE

9494923403

9/7/2006 ROUTINE INSPECTION

1/8/2007 ROUTINE INSPECTION

5/2/2007 ROUTINE INSPECTION

92672

911 S EL CAMINO REAL 
RIB TRADER RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

7144926665

11/9/2006 ROUTINE INSPECTION
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3/13/2007 ROUTINE INSPECTION

92673

1030 CALLE SOMBRA STE G
RICKS SECRET SPOT RESTAURANT UNDER 

31 PERSONS
0111INACTIVE

SAN CLEMENTE

9492466728

8/31/2006 ROUTINE INSPECTION

12/20/2006 ROUTINE INSPECTION

4/9/2007 ROUTINE INSPECTION

92673

979 AVENIDA PICO STE E
ROMANOS RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494984700

8/31/2006 ROUTINE INSPECTION

12/27/2006 ROUTINE INSPECTION

92673

624 CAMINO DE LOS MARES 
ROSE CAFE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494939200

10/10/2006 ROUTINE INSPECTION

2/5/2007 ROUTINE INSPECTION

6/7/2007 ROUTINE INSPECTION

92672

2319 S EL CAMINO REAL 
ROSES SUGAR SHACK RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

8/21/2006 ROUTINE INSPECTION

12/21/2006 ROUTINE INSPECTION
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4/11/2007 ROUTINE INSPECTION

92673

612 CAMINO DE LOS MARES 
ROUND TABLE PIZZA RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

9494967701

7/14/2006 ROUTINE INSPECTION

11/17/2006 ROUTINE INSPECTION

3/14/2007 ROUTINE INSPECTION

92673

638 CAMINO DE LOS MARES STE D1
RUBIOS BAJA GRILL RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

7146616683

9/22/2006 ROUTINE INSPECTION

1/16/2007 ROUTINE INSPECTION

5/14/2007 ROUTINE INSPECTION

92672

1527 N EL CAMINO REAL 
SAN CLEMENTE BEACH HUT RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9499400048

11/7/2006 ROUTINE INSPECTION

3/7/2007 ROUTINE INSPECTION

92672

1810 S EL CAMINO REAL 
SAN CLEMENTE CAFE RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493660626

8/7/2006 ROUTINE INSPECTION

11/22/2006 ROUTINE INSPECTION
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3/20/2007 ROUTINE INSPECTION

92673

641 CAMINO DE LOS MARES 
SAN CLEMENTE CINEMAS, LLC RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7146697481

9/28/2006 ROUTINE INSPECTION

1/26/2007 ROUTINE INSPECTION

6/7/2007 ROUTINE INSPECTION

92673

806 AVENIDA PICO STE G
SAN CLEMENTE DONUT HOUSE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

10/5/2006 ROUTINE INSPECTION

1/30/2007 ROUTINE INSPECTION

5/7/2007 ROUTINE INSPECTION

92673

700 AVENIDA PICO 
SAN CLEMENTE HIGH SCHOOL PUBLIC SCHOOL - 

PRODUCTION KITCHEN
0190

SAN CLEMENTE

10/5/2006 ROUTINE INSPECTION

2/5/2007 ROUTINE INSPECTION

5/29/2007 ROUTINE INSPECTION

92673

654 CAMINO DE LOS MARES 
SAN CLEMENTE HOSPITAL AND HOSPITAL/SKILLED 

NURSING KITCHEN 
61-100 BEDS

0913

SAN CLEMENTE

9494961122

9/28/2006 ROUTINE INSPECTION
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1/26/2007 ROUTINE INSPECTION

5/18/2007 ROUTINE INSPECTION

92672

91 VIA PICO PLAZA 
SAN CLEMENTE PIZZA COMPANY RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494985822

8/30/2006 ROUTINE INSPECTION

12/18/2006 ROUTINE INSPECTION

4/2/2007 ROUTINE INSPECTION

92672

212 1/2 AVENIDA DEL MAR 
SAN CLEMENTE WINE COMPANY SUPERMARKET UNDER 

2000 SQ FT
0311

SAN CLEMENTE

9494297067

1/19/2007 ROUTINE INSPECTION

5/8/2007 ROUTINE INSPECTION

92673

800 AVENIDA PICO STE S
SANDWICH BUDDIES RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493611093

10/5/2006 ROUTINE INSPECTION

1/30/2007 ROUTINE INSPECTION

5/9/2007 ROUTINE INSPECTION

92672

1640 N EL CAMINO REAL 
SEA BREEZE CAFE RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

7144984771

8/2/2006 ROUTINE INSPECTION
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12/13/2006 ROUTINE INSPECTION

4/2/2007 ROUTINE INSPECTION

92672

218 AVENDIA DEL MAR 
SELMAS CHICAGO PIZZERIA RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9492762828

6/11/2007 ROUTINE INSPECTION

92672

2313 S EL CAMINO REAL 
SENOR PEDROS RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7144985904

8/21/2006 ROUTINE INSPECTION

12/21/2006 ROUTINE INSPECTION

4/11/2007 ROUTINE INSPECTION

92672

550 N EL CAMINO REAL 
SENOR PEDROS TACOS RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7144985950

8/2/2006 ROUTINE INSPECTION

11/27/2006 ROUTINE INSPECTION

3/27/2007 ROUTINE INSPECTION

92672

2400 S EL CAMINO REAL 
SHELL SAN CLEMENTE SUPERMARKET UNDER 

2000 SQ FT
0311

SAN CLEMENTE

9494984202

10/19/2006 ROUTINE INSPECTION

2/7/2007 ROUTINE INSPECTION
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5/24/2007 ROUTINE INSPECTION

92672

501 AVENIDA VAQUERO 
SHORE CLIFFS GOLF COURSE RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

7/25/2006 ROUTINE INSPECTION

11/29/2006 ROUTINE INSPECTION

3/21/2007 ROUTINE INSPECTION

92672

201 AVENIDA DEL MAR 
SHORE HOUSE CAFE RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9494983936

9/12/2006 ROUTINE INSPECTION

1/11/2007 ROUTINE INSPECTION

4/27/2007 ROUTINE INSPECTION

92672

429 N EL CAMINO REAL 
SONNYS PIZZA & PASTA RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

8/3/2006 ROUTINE INSPECTION

12/28/2006 ROUTINE INSPECTION

4/25/2007 ROUTINE INSPECTION

92673

979 AVENIDA PICO STE D
SONO SUSHI RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494920852

8/31/2006 ROUTINE INSPECTION

1847 of 2349
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12/27/2006 ROUTINE INSPECTION

4/18/2007 ROUTINE INSPECTION

92672

376 CAMINO DE ESTRELLA 
SONOMA RESTAURANT & WINE BAR RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9492484925

2/23/2007 ROUTINE INSPECTION

92673

1001 AVENIDA PICO STE G
STARBUCKS COFFEE # 6495 RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493695649

9/13/2006 ROUTINE INSPECTION

1/9/2007 ROUTINE INSPECTION

4/25/2007 ROUTINE INSPECTION

92672

300 S EL CAMINO REAL STE 101
STARBUCKS COFFEE #5430 RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

7143699520

7/24/2006 ROUTINE INSPECTION

11/15/2006 ROUTINE INSPECTION

2/26/2007 ROUTINE INSPECTION

6/22/2007 ROUTINE INSPECTION

92673

638 CAMINO DE LOS MARES 
STARBUCKS COFFEE #670 RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7144965900

9/25/2006 ROUTINE INSPECTION
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1/17/2007 ROUTINE INSPECTION

5/8/2007 ROUTINE INSPECTION

92673

616 CAMINO DE LOS MARES 
STATER BROS MARKETS #149 SUPERMARKET 30000+ 

SQ FT
0314

SAN CLEMENTE

9494968283

10/10/2006 ROUTINE INSPECTION

2/5/2007 ROUTINE INSPECTION

92673

944 CALLE AMANECER STE E
STILLWATER CAFE RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494922797

9/6/2006 ROUTINE INSPECTION

1/3/2007 ROUTINE INSPECTION

4/24/2007 ROUTINE INSPECTION

92673

638 CAMINO DE LOS MARES STE H170
SUBWAY #14209 RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7144883090

9/25/2006 ROUTINE INSPECTION

1/17/2007 ROUTINE INSPECTION

5/8/2007 ROUTINE INSPECTION

92672

401 S EL CAMINO REAL STE C
SUBWAY #2020 RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494334902

10/27/2006 ROUTINE INSPECTION
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2/20/2007 ROUTINE INSPECTION

6/12/2007 ROUTINE INSPECTION

92672

415 E AVENIDA PICO 
SUBWAY #3219 RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7143610425

8/9/2006 ROUTINE INSPECTION

11/29/2006 ROUTINE INSPECTION

3/21/2007 ROUTINE INSPECTION

92672

701 N EL CAMINO REAL 
SUNRISE CAFE RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

7607033143

10/16/2006 ROUTINE INSPECTION

2/14/2007 ROUTINE INSPECTION

6/21/2007 ROUTINE INSPECTION

92672

1622 N EL CAMINO REAL 
SUPER BOWL EXPRESS RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9493662042

10/11/2006 ROUTINE INSPECTION

2/1/2007 ROUTINE INSPECTION

5/21/2007 ROUTINE INSPECTION

92672

216 AVENIDA VAQUERO 
SURF SIDE PIZZA RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494983400
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9/18/2006 ROUTINE INSPECTION

1/10/2007 ROUTINE INSPECTION

4/26/2007 ROUTINE INSPECTION

92672

71 VIA PICO PLAZA 
SURFIN CHICKEN RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

8/30/2006 ROUTINE INSPECTION

12/20/2006 ROUTINE INSPECTION

4/9/2007 ROUTINE INSPECTION

92672

202 N EL CAMINO REAL 
SURFIN COFFEE HOUSE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494921249

8/8/2006 ROUTINE INSPECTION

12/5/2006 ROUTINE INSPECTION

3/28/2007 ROUTINE INSPECTION

92672

1822 S EL CAMINO REAL 
SURFIN DONUTS COFFEE HOUSE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

7144929321

8/7/2006 ROUTINE INSPECTION

11/22/2006 ROUTINE INSPECTION

3/28/2007 ROUTINE INSPECTION
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92672

216 N EL CAMINO REAL 
SWISS CHALET RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

7144927931

10/12/2006 ROUTINE INSPECTION

2/15/2007 ROUTINE INSPECTION

92672

959 AVENIDA PICO 
TACO BELL RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9497338300

10/10/2006 ROUTINE INSPECTION

10/23/2006 ROUTINE INSPECTION

1/31/2007 ROUTINE INSPECTION

2/20/2007 ROUTINE INSPECTION

5/23/2007 ROUTINE INSPECTION

6/12/2007 ROUTINE INSPECTION

92672

425 N EL CAMINO REAL 
TAKAO JAPANESE RESTAURANT RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

7144988566

11/7/2006 ROUTINE INSPECTION

3/8/2007 ROUTINE INSPECTION

92673

990 AVENIDA TALEGA 
TALEGA GOLF CLUB RESTAURANT 101-150 

PERSONS
0114HERITAGE GRILL

SAN CLEMENTE

9493696226

8/1/2006 ROUTINE INSPECTION
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11/30/2006 ROUTINE INSPECTION

3/26/2007 ROUTINE INSPECTION

92672

3551 CAMINO MIRA COSTA STE B
THAI PARADISE RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494899914

7/25/2006 ROUTINE INSPECTION

11/20/2006 ROUTINE INSPECTION

3/12/2007 ROUTINE INSPECTION

92672

221 AVENIDA DEL MAR B
TINA & VINCE ITALIAN DELI SUPERMARKET UNDER 

2000 SQ FT
0311

SAN CLEMENTE

7/21/2006 ROUTINE INSPECTION

11/20/2006 ROUTINE INSPECTION

3/27/2007 ROUTINE INSPECTION

92673

979 AVENIDA PICO STE C
TOGOS/BASKINS ROBBINS RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493619099

8/9/2006 ROUTINE INSPECTION

11/30/2006 ROUTINE INSPECTION

3/26/2007 ROUTINE INSPECTION

92672

1409 S EL CAMINO REAL 
TOMMYS FAMILY RESTAURANT RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

7144921353
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10/13/2006 ROUTINE INSPECTION

2/27/2007 ROUTINE INSPECTION

6/27/2007 ROUTINE INSPECTION

92673

638 CAMINO DE LOS MARES STE 115G
TRADER JOES #16 SUPERMARKET 

6000-29999 SQ FT
0313

SAN CLEMENTE

7142409996

9/25/2006 ROUTINE INSPECTION

1/16/2007 ROUTINE INSPECTION

5/8/2007 ROUTINE INSPECTION

92672

123 AVENIDA DEL MAR 
VILLAGE MEDITERRANEAN RIM RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9493618970

7/27/2006 ROUTINE INSPECTION

11/28/2006 ROUTINE INSPECTION

4/3/2007 ROUTINE INSPECTION

92672

211 N EL CAMINO REAL 
VINE RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9493612079

11/14/2006 ROUTINE INSPECTION

3/13/2007 ROUTINE INSPECTION

92672

107 VIA PICO PLAZA 
WAFFLE LADY, THE RESTAURANT 101-150 

PERSONS
0114

SAN CLEMENTE

9493619132
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11/2/2006 ROUTINE INSPECTION

2/26/2007 ROUTINE INSPECTION

6/25/2007 ROUTINE INSPECTION

92673

641 CAMINO DE LOS MARES STE A
WAHOOS FISH TACO RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9/28/2006 ROUTINE INSPECTION

1/26/2007 ROUTINE INSPECTION

6/7/2007 ROUTINE INSPECTION

92673

951 AVENIDA PICO 
WAL-MART #2527 RESTAURANT 31-60 

PERSONS
0112

SAN CLEMENTE

9494986669

10/25/2006 ROUTINE INSPECTION

2/20/2007 ROUTINE INSPECTION

6/11/2007 ROUTINE INSPECTION

92672

610 AVENIDA VICTORIA 
WHITE HORSES RESTAURANT 61-100 

PERSONS
0113

SAN CLEMENTE

9494636570

10/11/2006 ROUTINE INSPECTION

3/6/2007 ROUTINE INSPECTION

92673

1021 AVENIDA PICO STE C
Z PIZZA RESTAURANT UNDER 

31 PERSONS
0111

SAN CLEMENTE

9494983505
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10/10/2006 ROUTINE INSPECTION

2/1/2007 ROUTINE INSPECTION

5/23/2007 ROUTINE INSPECTION
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SECTION 10, Illegal Discharges / Illicit Connections 
 
 

 10-1  

10.0    Illegal Discharges / Illicit Connections (ID/IC) 
 
Since illegal discharges and illicit connections (ID/IC) can be a significant source of pollutants to 
the storm drain system, the City’s LIP details a comprehensive program for detecting, 
responding to, investigating, and eliminating these types of discharges and/or connections in an 
efficient manner.    
 
Detection of Illegal Discharges and Illicit Connections 
 
The City has a number of programs that facilitate the detection of ID/ICs: 
 

• Field and facility staff assists with the identification of ID/ICs by reporting any potential 
sources as part of their daily activities.  

• Inspectors assist with the distribution of public education materials that provide phone 
numbers and encourage the reporting of spills. 

• Construction inspectors and Environmental Staff proactively identify current or potential 
sources of illegal discharges from construction sites. 

• City inspectors assist with the identification of actual or threatened illegal discharges 
from industrial, commercial and residential areas. 

• The City has established and advertised phone numbers to receive water pollution 
complaints and incident information.  

o Water Quality Section  (949) 361-6143 
o 24-hour Utilities Hotline (949) 366-1553 

• The City also advertises the countywide 24-hour bilingual water pollution complaint 
hotline (714) 567-6363 and website complaint form (www.ocwatersheds.com) through 
the distribution of the countywide public education materials.  The City coordinates with 
the County when complaints are received. 

 
Materials Summary 
 
The water pollution complaints and response requests involve a wide variety of materials 
including the general categories shown in the table below: 
 
Type of Material Number of Complaints / Incidents 
Hydrocarbons 40 
Inorganic Compounds 20 
Metals 1 
Nutrients 15 
Organic Compounds 10 
Discharge Exceptions 2 
Pathogens and Coliforms 10 
Wastewater* 151 
Pesticides 0 
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Type of Material Number of Complaints / Incidents 
Sediment 122 
Trash and Debris 100 
Miscellaneous 35 
Total Number of Incidents 506 
*NOTE: In this context, “wastewater” includes primarily urban runoff, and does not necessarily 
refer to sanitary sewer issues. 
 
Dry Weather Water Quality Monitoring 
 
In addition to receiving monitoring results from the County of Orange Environmental Resources 
Section sampling in response to AB411 provisions, the City also samples a number of locations 
within the watershed for a host of constituents.  It was originally anticipated that the results of 
such monitoring would be useful tools for the ID/IC program.  However, due to the duration of 
time required for laboratory protocols and reporting, the City is finding that the results are not 
necessarily applicable in terms of discharge investigation unless data supports a chronic 
condition.  However, sampling personnel do contact Environmental Staff immediately when in 
the field if visual or physical parameters are indicative of potentially unlawful activity upstream.     
 
Spill Response Procedures 
 
The Environmental Section relies upon the expertise of the City Maintenance and Utilities Staff 
as spill responders.  All incidents are reported first to the Utilities Division for immediate spill 
response, and efforts are then coordinated with Environmental Staff.  If a situation is deemed an 
emergency, Utilities will immediately contact the Fire Department, Orange County 
Environmental Health, or other agency as necessary for assistance.  In all cases, recordkeeping 
and enforcement may be referred to the Environmental Section. 
 
Water Pollution Incident Summary  
 
The City of San Clemente’s inspectors and authorized inspectors undertake enforcement 
activities according to the City’s adopted Storm Water Runoff Control Ordinance and the 
countywide accompanying Enforcement Consistency Guide.  As provided for in the Enforcement 
Consistency Guide, when selecting enforcement options, the City’s Inspectors ensure that 
violations of a similar nature are subjected to similar types of enforcement remedies.  
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule.  The table below summarizes 
the number and types of enforcement actions conducted in FY06-07, and a list with more details 
is included as Attachment 1.  
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Type of Enforcement Total 

Educational Letter (EL)  

Notice of Noncompliance (NON) 270 
Cease and Desist Order(CDO) 236 

Issuance of Citation (IOC)  
Other: Referral to Other Agency 506 

 
 
Administrative remedies to surface water quality violations appear to be working.  With few 
exceptions, Environmental staff rarely responds to repetitive violators.  The exceptions generally 
consist of rogue businesses that are not reflective of the industry, mobile businesses such as pet 
washes and auto detailing, and businesses that are known for evading business licensing 
requirements such as landscapers and certain construction trades.  Generally, the City will seek 
out these businesses and escalate administrative enforcement until compliance is achieved.  A 
compilation of the incidents responded to in FY 2006-07 is included as Attachment 1. Note that 
the total number of actions in the attached list is less that that reported in the table above. This is 
because some correction actions were not entered into the City’s TRAKIT database system. City 
staff will be working to improve this record keeping system in FY07-08. 
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City of San Clemente11/14/2007

10:36:40PM

For the Period 7/1/2006 thru 6/30/2007

Chronology by Case and Action Types

ENVIRONMENTAL

NotesAction TypeDateCase No

ENV2006-0465 7/6/2006 VERBAL WARNING Advised to discontinue material discharges from the location.

ENV2006-0501 7/10/2006 NOTICE OF NON-COMPLIANCEAdvised to discontinue littering.   Place trash in the proper enclosure 

area to be cleaned, pick up trash in area.

ENV2006-0426 7/10/2006 VERBAL WARNING Advised to implement BMPs.

ENV2006-0503 7/11/2006 NOTICE OF NON-COMPLIANCEAdvised blower should be used to blow vegetation away from the 

storm drain inlet, into a pile.  The pile should be picked up and 

disposed of in the proper manner.

ENV2006-0504 7/11/2006 VERBAL WARNING Advised dog owner that he is responsible for making sure that he 

advise his nephew to clean up after the dog in the future.

ENV2006-0316 7/11/2006 $100 ADMIN CITATION ISSUEDAdvised to clean curb and gutter. Recover water and cement mix 

and dispose of the wash water in the proper manner.

ENV2006-0206 7/11/2006 VERBAL WARNING Advised to clean the street of concrete cuttings to avoid the cuttings 

from entering the storm drain.

ENV2006-0529 7/11/2006 NOTICE OF NON-COMPLIANCEAdvised to make necessary repairs to prevent further harm to the 

environment.  Call for inspections.

ENV2006-0202 7/12/2006 NOTICE OF NON-COMPLIANCEAdvised to make necessary repairs to the concrete pumper to avoid 

further harm to the street and environment.  Implement BMPs and 

contain the job site.

ENV2006-0505 7/12/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site, install BMPs and clear curb and 

gutter.

ENV2006-0506 7/13/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site and protect the storm drain system.

ENV2006-0509 7/13/2006 NOTICE OF NON-COMPLIANCEAdvised to use additional BMPs required to contan the job site.  The 

City used the vactor crew to recover the concrete from the storm 

drain system.

ENV2006-0507 7/13/2006 NOTICE OF NON-COMPLIANCEAdvised to discontinue washing debris into the storm drain system.  

Recover the wash water or use other approved methods to clean 

area.

ENV2006-0508 7/13/2006 VERBAL WARNING Advised to contain the site, recover and dispose of the wash water.

ENV2006-0512 7/17/2006 VERBAL WARNING Advised to use a broom and recover the debris from the sidewalk 

and street.  Dispose of the debris in the trash.

ENV2006-0510 7/17/2006 VERBAL WARNING Advised to implement BMPs, recover the tile cuttings and dispose of 

the cuttings in the proper manner.

ENV2006-0306 7/17/2006 VERBAL WARNING Advised to contain the job site, recover concrete cuttings and 

dispose of it in the proper manner.

ENV2006-0511 7/17/2006 VERBAL WARNING Advised to implement BMPs, install secondary containment for the 

tile cutter and install BMPs on the site at the curb to protect the 

storm drain system. Pick up trash, cover dirt stock piles and sweep 

the street at the end of the day.

ENV2006-0527 7/17/2006 NOTICE OF NON-COMPLIANCEAdvised to increase BMPs for for the job site.  Clean the street and 

protect the storm drain system.

ENV2006-0406 7/18/2006 NOTICE OF NON-COMPLIANCEAdvised to contain job site.  Add secondary containment for the 

portable toilet. Install containment for the cement mixer.  Replace 

any broken sand bags or erosion control devices on the job site.

ENV2006-0513 7/18/2006 NOTICE OF NON-COMPLIANCEAdvised to contain job site, increase erosion / BMPs, remove rebar 

from street and clean Street.

ENV2006-0524 7/18/2006 VERBAL WARNING Advised to train staff and immediately cease disposing of 

wastewater into street or storm drain.

ENV2006-0515 7/19/2006 VERBAL WARNING Advised to keep the lids closed.  Clean any grease spilled on the 

grounds.

ENV2006-0516 7/19/2006 VERBAL WARNING Advised to store cans in a contained area or dispose of the 

containers in the proper manner.

ENV2006-0526 7/19/2006 VERBAL WARNING Advised to use a broom to recover debris from the street and 

sidewalk.

ENV2006-0514 7/19/2006 NOTICE OF NON-COMPLIANCEAdvised to use alternative methods to clean trash area and parking 

lot / drive up area.  Contain site and recover wash water.

ENV2006-0493 7/20/2006 $200 ADMIN CITATION ISSUEDAdvised to increase BMPs to include a filter bag or other device 

used to protect the storm drain system.

CODE53

0036713



City of San Clemente11/14/2007

10:36:40PM

For the Period 7/1/2006 thru 6/30/2007

Chronology by Case and Action Types

ENV2006-0521 7/20/2006 VERBAL WARNING Advised to contain the job site.  Implement BMPs, clean the curb 

and gutter.  Recover the water and mud and dispose in the proper 

manner.

ENV2006-0523 7/20/2006 NOTICE OF NON-COMPLIANCEAdvised to contain site.  Recover and dispose of the wash water in 

the proper maner.

ENV2006-0492 7/21/2006 NOTICE OF NON-COMPLIANCEAdvised to replace any broken BMP devices, contain job site and 

clean the sidewalk and street. Recover water used to clean site and 

dispose of it in the proper manner.

ENV2006-0200 7/21/2006 $100 ADMIN CITATION ISSUEDAdvisted to implement BMPs.  Clean the street of Stucco.

ENV2006-0491 7/24/2006 NOTICE OF NON-COMPLIANCEAdvised to contain site and protect the storm drain system.  

Implement BMPs recover wash water.

ENV2006-0517 7/24/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs to protect the storm drain system.

ENV2006-0520 7/24/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs maintain sand bags at the storm drain 

inlet.  Clean the street.

ENV2006-0232 7/24/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs and contain the job site.  Clean the 

street.

ENV2006-0466 7/25/2006 VERBAL WARNING Advised to use water to clean site only if it is contained.

ENV2006-0490 7/25/2006 VERBAL WARNING Advised to contain site and recover wash water.

ENV2006-0357 7/25/2006 NOTICE OF NON-COMPLIANCEAdvised that additional trash bins are needed for the five restaurants 

or increase trash service.  Grease drums need to be stored in a fully 

enclosed area with secondary containment.

ENV2006-0487 7/26/2006 $100 ADMIN CITATION ISSUEDAdvised to contain the job site.  Replace any broken erosion control 

devices.  Add secondary containment for the portable toilet.

ENV2006-0489 7/26/2006 NOTICE OF NON-COMPLIANCEAdvised to make necessary repairs and send and copy to me.  Call 

for inspections. Replace the broken clean out cap.  July 4th 2006 

and July 23, 2006 a similar sewage spill occured.

ENV2006-0488 7/26/2006 VERBAL WARNING Advised to store the grease drums in a fully enclosed area with a 

containment area.  Pick up the trash in the trash enclosure area and 

place the trash in the proper bins.

ENV2006-0422 7/26/2006 $200 ADMIN CITATION ISSUEDAdvised to replace any broken erosion control devices.  Implement 

BMPs. Contain the main BMPs in the street at the storm drain inlet.

ENV2006-0522 7/27/2006 NOTICE OF NON-COMPLIANCEAdvised to contain job site.  Implement BMPs, recover mud and 

dispose of it.

ENV2006-0425 7/27/2006 $100 ADMIN CITATION ISSUEDAdvised to contain the job site, maintain erosion control devices, 

clean the sidewalk and street, install a concrete wash out area, add 

secondary containment for the portable toilet.

ENV2006-0486 7/27/2006 VERBAL WARNING Advised to contain site and recover the wash water.  Dispose of it 

properly.

ENV2006-0494 7/31/2006 $100 ADMIN CITATION ISSUEDAdvised to contain job site.  Implement BMPs.  Clean the storm 

drain system and install wash out pits as required by the Building 

Dept.

ENV2006-0519 7/31/2006 NOTICE OF NON-COMPLIANCEAdvised to clean the storm drain system.  Use BMPs to prevent any 

further spills.  A vactor crew was called to clean the curb, gutter and 

storm drain system.

ENV2006-0518 7/31/2006 VERBAL WARNING Advised to recover wash water and dispose of the wash water in the 

proper manner protect the storm drain.

ENV2006-0554 8/1/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs.  Contain job site and clean the storm 

drain system.

ENV2006-0553 8/1/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs and contain job site and recover the 

wash water.

ENV2006-0552 8/1/2006 NOTICE OF NON-COMPLIANCEA call was made to the property management and was advised of the 

leak. Advised to maintain lines to avoid further problems.

ENV2006-0587 8/2/2006 $500 ADMIN CITATION ISSUEDAdvised to implement BMPs.  Contain the job site and clean the 

street to protect the storm drain.

ENV2006-0584 8/2/2006 VERBAL WARNING Advised to adjust recovery system and contain the job site to prevent 

water from entering the storm drain system.

ENV2006-0556 8/3/2006 VERBAL WARNING Advised to discontinue the cleaning of paint in the storm drain 

system.

ENV2006-0555 8/3/2006 NOTICE OF NON-COMPLIANCEAdvised to contain job site.  Recover the wash water, dispose of the 

wash water in the proper manner.
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City of San Clemente11/14/2007

10:36:40PM

For the Period 7/1/2006 thru 6/30/2007

Chronology by Case and Action Types

ENV2006-0585 8/3/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs.  Contain the job site and recover the 

water and dispose of it in the proper manner.

ENV2006-0586 8/3/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs and contain job site.  Protect the storm 

drain system.

ENV2006-0557 8/3/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs to protect the storm drain system.  

Contain the job site and clean the street.

ENV2006-0589 8/4/2006 NOTICE OF NON-COMPLIANCEAdvised to use wash out area to dipose of waste.

ENV2006-0558 8/8/2006 VERBAL WARNING The water was shut off by utilities until proof of repairs are made to 

prevent further contamination to the environment.

ENV2006-0593 8/8/2006 VERBAL WARNING Advised to discontinue all cleaning that allows discharges to the 

MS4.

ENV2006-0594 8/8/2006 VERBAL WARNING Advised to discontinue all discharges of any material into the MS4 

while auto detailing or for cleaning purposes.

ENV2006-0559 8/8/2006 NOTICE OF NON-COMPLIANCEAdvised to line the wash out areas in plastic.  After trash is picked 

up, trash should then be placed in a trash bin.

ENV2006-0561 8/10/2006 NOTICE OF NON-COMPLIANCEAdvised to intall BMPs and contain the job site.

ENV2006-0103 8/10/2006 NOTICE OF NON-COMPLIANCEAdvised to maintain BMPs. Replace any broken gravel bags on site.  

Pick up trash and place it in the proper bins.

ENV2006-0240 8/10/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs.  Protect the storm drain system.

ENV2006-0588 8/10/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job ste and install BMPs.  Clean concrete 

from the storm drain system.

ENV2006-0560 8/10/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs and contain the job site.

ENV2006-0351 8/10/2006 NOTICE OF NON-COMPLIANCEAdvised to maintain BMPs.  Remove trash, rebar and other hazards.

ENV2006-0583 8/14/2006 $500 ADMIN CITATION ISSUEDAdvised to implement BMPs and install a wash out area for the 

concrete, place trash in the proper trash bins, containment required 

for cement mixer,and clean the job site.

ENV2006-0581 8/14/2006 $200 ADMIN CITATION ISSUEDAdvised to implement BMPs. Contain the job site and protect the 

storm drain system. Replace any broken erosion control devisces or 

gravel bags.

ENV2006-0567 8/14/2006 VERBAL WARNING Resident moved mixer to back yard.

ENV2006-0566 8/14/2006 NOTICE OF NON-COMPLIANCEAdvised to install BMPs.  Protect the storm drain system.  Use a 

recovery system in the storm drain system.

ENV2006-0562 8/14/2006 NOTICE OF NON-COMPLIANCEAdvised to install BMPs and contain the job site.  Protect the storm 

drain system.

ENV2006-0563 8/15/2006 $100 ADMIN CITATION ISSUEDAdvised to install BMPs. Protect the storm drain system  and clean 

the street. Pick up trash from construction debris from public view.

ENV2006-0548 8/15/2006 $100 ADMIN CITATION ISSUEDAdvised to contain the job site.  Install BMPs. Protect the storm 

drain system.

ENV2006-0565 8/15/2006 $100 ADMIN CITATION ISSUEDAdvised to use wash mats, contain the site, recover the wash water 

and protect the storm drain system.

ENV2006-0564 8/15/2006 $100 ADMIN CITATION ISSUEDAdvised to contain the job site.  Maintain BMPs.  Pick up 

construction trash at the end of each day.  Cover dirt, sand, and 

gravel piles at the end of each day.

ENV2006-0551 8/15/2006 NOTICE OF NON-COMPLIANCEAdvised to install BMPs. Contain the job site and protect the storm 

drain system.

ENV2006-0590 8/15/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs and protect the storm drain system.

ENV2006-0551 8/15/2006 NOTICE OF NON-COMPLIANCEAdvised to install BMPs and contain the job site.

ENV2006-0550 8/16/2006 VERBAL WARNING Advised to use a mop.  Protect the storm drain system.

ENV2006-0549 8/16/2006 NOTICE OF NON-COMPLIANCEAdvised to contain job site and protrect the storm drain.

ENV2006-0582 8/16/2006 $100 ADMIN CITATION ISSUEDAdvised to implement BMPs and protect the storm drain.

ENV2006-0592 8/17/2006 VERBAL WARNING Advised to contiain repair site and protect the storm drain system.

ENV2006-0580 8/17/2006 NOTICE OF NON-COMPLIANCEAdvised to contain job site.  Implement BMPs and protect the storm 

drain system.

ENV2006-0564 8/17/2006 $200 ADMIN CITATION ISSUEDAdvised to implement BMPs, install containment for rhe cement 

mixer, clean the street of dirt.  Protect the storm drain system.

ENV2006-0568 8/17/2006 VERBAL WARNING Advised to install BMPs.  Containment required for the cement 

mixer.  Procteciton required for the storm drain system.

ENV2006-0570 8/18/2006 NOTICE OF NON-COMPLIANCEAdvised to add secondary containment for the portable toilet.  

Replace any broken gravel bags.  Sweep the street of construction 

debris.
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10:36:40PM

For the Period 7/1/2006 thru 6/30/2007

Chronology by Case and Action Types

ENV2006-0569 8/18/2006 VERBAL WARNING Advised that BMPs are a requirement.  Wet saws require 

containment and protection for the storm drain system.

ENV2006-0596 8/21/2006 $200 ADMIN CITATION ISSUEDAdvised to implemente BMPs and protect the storm drain system.

ENV2006-0591 8/21/2006 $500 ADMIN CITATION ISSUEDAdvised to discontinue all cleaning discharges into the MS4 storm 

drain system unless full containment is achieved.

ENV2006-0322 8/21/2006 $500 ADMIN CITATION ISSUEDAdvised to intall BMPs and protect the storm drain system.

ENV2006-0299 8/21/2006 $100 ADMIN CITATION ISSUEDAdvised to make necessary repairs to protect the street and 

environment.

ENV2006-0202 8/22/2006 $100 ADMIN CITATION ISSUEDAdvised to install BMPs. Pick up construction trash and place them 

in the proper bins.  Cover sand stock piles.  Maintain gravel bags in 

the street.

ENV2006-0515 8/22/2006 NOTICE OF NON-COMPLIANCEAdvised to keep lids closed

ENV2006-0597 8/23/2006 NOTICE OF NON-COMPLIANCEAdvised to use proper containment, recover the wash water and 

dispose of the water properly.

ENV2006-0581 8/24/2006 $500 ADMIN CITATION ISSUEDAdvised to implement BMPs and protect the storm drain system.

ENV2006-0605 8/24/2006 NOTICE OF NON-COMPLIANCEAdvised to discontinue immediately.

ENV2006-0600 8/24/2006 $500 ADMIN CITATION ISSUEDAdvised to contain the job site and implement BMPs.

ENV2006-0599 8/24/2006 $500 ADMIN CITATION ISSUEDAdvised to contain the job site and protect the storm drain system.

ENV2006-0598 8/24/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs and protect the storm drain inlet.  

Replace any broken erosion control devices.  Cover dirt stock piles 

at the end of the day.

ENV2006-0608 8/24/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Implement BMPs, recover the wash 

water and dispose of the water in the appropriate manner.  Protect 

the storm drain system.

ENV2006-0627 8/25/2006 VERBAL WARNING Advised to service grease containment, cleanout sump pump well, 

and discontinue any cleaning that allows for material discharges.

ENV2006-0612 8/28/2006 VERBAL WARNING Advised to contain proper, recover wash water. Protect the storm 

drain system.

ENV2006-0610 8/29/2006 $100 ADMIN CITATION ISSUEDAdvised to install BMPs and contain the job site.  Minimize dust.

ENV2006-0611 8/29/2006 NOTICE OF NON-COMPLIANCEAdvised to discontinue all cleaning practices that allows for any 

material to discharge off site into the MS4 (Gutter).

ENV2006-0616 8/30/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site. Implement BMPs.  Install washout 

area for the concrete.  Add secondary containment for the portable 

toilent.  Protect the storm drain system.

ENV2006-0614 8/30/2006 $100 ADMIN CITATION ISSUEDAdvised to contain the job site.  Protect the storm drain system.

ENV2006-0614 8/30/2006 $200 ADMIN CITATION ISSUEDAdvised to make necessary repairs and fax a copy of the repairs to 

the code enforcement officer.

ENV2006-0615 8/30/2006 $500 ADMIN CITATION ISSUEDAdvised to implement BMPs and protect the storm drain system.

ENV2006-0617 8/30/2006 VERBAL WARNING Advised to contain the job site, recover and dispose of the wash 

water.

ENV2006-0619 8/30/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Implement BMPs and protect the 

storm drain system.

ENV2006-0613 8/30/2006 VERBAL WARNING Advised to contain site, recover and dispose of the wash water.

ENV2006-0618 8/30/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site and protect the storm drain system.

ENV2006-0377 8/30/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Implement BMPs.  Protect the 

storm drain system.

ENV2006-0563 8/30/2006 $200 ADMIN CITATION ISSUEDAdvised to store materials on the job site and protect the storm drain 

system.

ENV2006-0195 8/31/2006 $100 ADMIN CITATION ISSUEDAdvised to make necessary repairs and provide a copy of the vehicle 

repair.

ENV2006-0621 8/31/2006 $100 ADMIN CITATION ISSUEDAdvised to contain the job site.  Increase BMPs to prevent plaster 

mix in the street.

ENV2006-0624 8/31/2006 NOTICE OF NON-COMPLIANCEAdvised to maintain BMPs.  Replace any broken erosion control 

device.  Sweep street of any dirt.

ENV2006-0623 8/31/2006 NOTICE OF NON-COMPLIANCEAdvised to maintain BMPs.  Replace any broken gravel bags.  Clean 

the street and sidewalk at the job site.

ENV2006-0622 8/31/2006 NOTICE OF NON-COMPLIANCEAdvised to maintain erosian control devices and protect the storm 

drain system.

ENV2006-0596 8/31/2006 $100 ADMIN CITATION ISSUEDAdvised to protect the storm drain inlet.
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ENV2006-0620 8/31/2006 $500 ADMIN CITATION ISSUEDAdvised to implement BMPs again.  Contain the job site.  Protect 

the storm drain. Pick up the trash and place them in the proper bins.

ENV2006-0548 9/1/2006 $200 ADMIN CITATION ISSUEDAdvised to implement BMPs and contain job site.  Use washout area 

and protect the the storm drain inlet.  No washing of equipment off 

site.

ENV2006-0670 9/1/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover and dispose of the water int 

he proper manner.

ENV2006-0438 9/1/2006 $100 ADMIN CITATION ISSUEDAdvised to protect the storm drain inlets and implement BMP's

ENV2006-0625 9/5/2006 NOTICE OF NON-COMPLIANCEAdvised to contain job site and sweep the street in front of the storm 

drain inlet. Add protection for the storm drain system as required.

ENV2006-0642 9/5/2006 $500 ADMIN CITATION ISSUEDAdvised to implement BMPs contain site, and protect the storm 

drain system.

ENV2006-0610 9/5/2006 $200 ADMIN CITATION ISSUEDAdvised  to discontinue all discharges at location.  Clean street and 

gutter of all material related to site.  Implement proper, sufficient 

BMPs for the job at hand.

ENV2006-0626 9/5/2006 $500 ADMIN CITATION ISSUEDAdvised to contain jobsite, protect the storm drain system, and 

recover/dispose of the wash water in the proper manner.

ENV2006-0335 9/5/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMP's, contain the job site, and protect the 

storm drain system.

ENV2006-0661 9/6/2006 VERBAL WARNING Advised to discontinue all discharges into the MS4 unless fully 

controlled and contained.

ENV2006-0736 9/7/2006 VERBAL WARNING Advised to fix leaks and improve BMPs.

ENV2006-0660 9/7/2006 NOTICE OF NON-COMPLIANCEAdvised to clean affected area completely of all waste material 

without any further discharges into the MS4 (Gutter).

ENV2006-0645 9/7/2006 NOTICE OF NON-COMPLIANCEAdvised to clean entire length of street to Calle Puente of all 

material without the use of water unless full containment is achieved

ENV2006-0643 9/11/2006 $100 ADMIN CITATION ISSUEDAdvised to implement BMPs. Protect the storm drain system and 

make repairs to the mixer to prevent further problems to the 

environment.

ENV2006-0668 9/11/2006 NOTICE OF NON-COMPLIANCEAdvised to protect the storm drain system.  Containt the job site.

ENV2006-0438 9/11/2006 $500 ADMIN CITATION ISSUEDAdvised to maintain BMPs discontinue washing of construction 

debris into the storm drain system.

ENV2006-0195 9/11/2006 $500 ADMIN CITATION ISSUEDAdvised to maintain BMPs, clean the street, place trash in the proper 

bins, add secodary containment for the portable toilet.

ENV2006-0671 9/11/2006 NOTICE OF NON-COMPLIANCEAdvised to make necessary repairs to prevent futher problems to the 

environment.  Send a copy of the repair order for the file.

ENV2006-0659 9/12/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover and dispose of the runoff in 

the proper manner.  Protect the storm drain system.

ENV2006-0632 9/13/2006 $200 ADMIN CITATION ISSUEDAdvised to increase BMPs and use wash out to clean the equipment.  

Protect the storm drain system.

ENV2006-0631 9/13/2006 $100 ADMIN CITATION ISSUEDAdvised to implement BMP's, replace any erosion control devices, 

sweep the street and sidewalk at the end of the day, and protect the 

storm drain system.

ENV2006-0667 9/13/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs.  Protect the storm drain system. 

Sweep the street and recover water and site.  Dispose of the water 

and silt in the proper manner.

ENV2006-0620 9/14/2006 $500 ADMIN CITATION ISSUEDAdvised to maintain BMP's, pickup trash, clean the jobsite, and 

sweep the street.

ENV2006-0507 9/15/2006 NOTICE OF NON-COMPLIANCEThe employees indicated that they washed the patio debris into a 

drain leading to the sewer.

ENV2006-0664 9/15/2006 NOTICE OF NON-COMPLIANCEAdvised to make necessary repairs and call for inspections.

ENV2006-0663 9/15/2006 VERBAL WARNING Advised to contain the job site.  Recover and deispose of contents.

ENV2006-0648 9/18/2006 $100 ADMIN CITATION ISSUEDAdvised to contain job site.  Protect the storm drain system.

ENV2006-0665 9/18/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover wash water and dispose of 

the water in the proper manner.

ENV2006-0335 9/18/2006 VERBAL WARNING Advised to implement BMPs and contain the job site.  Protect the 

storm drain system.

ENV2006-0649 9/18/2006 $100 ADMIN CITATION ISSUEDAdvised to maintain V-Ditch, repairing broken lines, grates, leaves, 

and trash.  Protect the storm drain systems.

ENV2006-0666 9/19/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Protect the storm drain system.

ENV2006-0669 9/19/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site. Protect the storm drain.
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ENV2006-0647 9/19/2006 $200 ADMIN CITATION ISSUEDAdvised to contain the job site.  Runoff or recover plaster from the 

storm drain system.

ENV2006-0644 9/19/2006 $100 ADMIN CITATION ISSUEDAdvised to contain the job site.  Recover and dispose of runoff.

ENV2006-0645 9/19/2006 $100 ADMIN CITATION ISSUEDAdvised to contain the job site.  Recover runoff and dispose of it in 

the proper manner.

ENV2006-0654 9/20/2006 NOTICE OF NON-COMPLIANCEAdvised to maintain the grease trap to prevent further problems to 

the environment.

ENV2006-0653 9/20/2006 VERBAL WARNING Advised to install BMPs.  Use a recovery system and dispose of the 

water in the proper manner.

ENV2006-0655 9/21/2006 VERBAL WARNING Advised to make necessary repairs to prevent further harm to the 

environment.   At 13:00 hours, received a call that repairs were 

complete.

ENV2006-0651 9/21/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs.  Add secondary containment for the 

portable toilet and protect the storm drain.  Line wash out area.

ENV2006-0652 9/21/2006 NOTICE OF NON-COMPLIANCEAdvised to dispose of the containments in the proper manner.  This 

is not an approved method for the disposal of carpet cleaning.

ENV2006-0656 9/25/2006 NOTICE OF NON-COMPLIANCEAdvised to install BMPs, clean the V-Ditch and storm drain system 

and street.

ENV2006-0658 9/26/2006 VERBAL WARNING Advised to contain the job site.  Recover wash water.

ENV2006-0092 9/26/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs.  Install secondary containment for the 

portable toilet.  Protect the storm drain system.  Protect the 

neighboring properties.

ENV2006-0646 9/26/2006 $100 ADMIN CITATION ISSUEDAdvised to clean the V-Ditch. Recover and dispose of debris.  

Protect the storm drain inlet.

ENV2006-0650 9/26/2006 NOTICE OF NON-COMPLIANCEAdvised to install BMPs to protect the storm drain system.

ENV2006-0657 9/27/2006 VERBAL WARNING Corrective action taken by using an absorbant to clean the alley.

ENV2006-0672 9/28/2006 NOTICE OF NON-COMPLIANCEAdvised to store all chemicals in a covered, enclosed, locked 

enclosure in accordance with fire, OSHA regulations (BMPs).  

Advised all chemicals must have seondary containment and 

discontinue all cleaning practices that allows for material or liquid 

runoff.  All metals must be covered and stored off ground.  All 

equipment must be covered at night or during a rain event.  A 

manifest must be kept on all chemicals removed fromt he site for 

this cleanup.

ENV2006-0719 9/28/2006 VERBAL WARNING Advised to implement BMPs and contain the job site.

ENV2006-0720 9/29/2006 VERBAL WARNING Advised to implement BMPs and clean and contain site at the end of 

each day.

ENV2006-0735 9/29/2006 NOTICE OF NON-COMPLIANCEAdvised to remove or cover all stored automotive parts and raise off 

ground.  Auto parts used frequently must be covered at night or 

during rain event.  Properly store all liquids, chemicals and batteries 

inside location.

ENV2006-0829 10/2/2006 VERBAL WARNING (11/20/2006 09:29  ZC)  Advised to pick up trash and cover dirt 

stock piles at the end of the day.  Maintain BMPs.  Replace broken 

erosion control devices.

ENV2006-0666 10/3/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs. Protect the storm drain system, 

recover water and dispose of the water in the proper manner. Install 

erosion control devices.

ENV2006-0831 10/3/2006 NOTICE OF NON-COMPLIANCEAdvised to install BMPs.  Protect the storm drain system.  Contain 

the job site.

ENV2006-0830 10/3/2006 VERBAL WARNING Advised to discontinue draining or discharging any automotive 

fluids into the storm drain system.  Discontinue the use of the pump.  

Submit plans to correct the violation and call for an inspection.

ENV2006-0832 10/5/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs. Contain and recover wash water and 

dispose in  the proper manner.

ENV2006-0833 10/5/2006 NOTICE OF NON-COMPLIANCE(11/20/2006 10:52  ZC)  Advised to implement BMPs.  Pick up 

construction trash from public access.

ENV2006-0847 10/9/2006 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs.  Install devices necessary to prevent 

further tracking.  Chris has ordered track out plates to prevent 

further problems.

ENV2006-0835 10/11/2006 VERBAL WARNING Advised to recover automotive fluid from the street and dispose of it 

in the proper manner.
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ENV2006-0837 10/13/2006 VERBAL WARNING Advised to implement BMPs.  Contain the job site and protect the 

storm drain.

ENV2006-0836 10/13/2006 VERBAL WARNING Advised to store grease in an enclosed area with containment. 

Grease containers should be protected from the weather.  Call for 

inspections.

ENV2006-0839 10/17/2006 NOTICE OF NON-COMPLIANCEAdvised to sweep the sidewalk and street at the end of each work 

day.  Put trash in the proper bins or increase trash service.  Provide 

an approved washout for employees.  Implement BMPs.

ENV2006-0840 10/17/2006 NOTICE OF NON-COMPLIANCEAdvised to make necessary repairs to prevent further harm to the 

environment and damage to the street.

ENV2006-0838 10/17/2006 VERBAL WARNING Advised to implement BMPs.  Recover and dispose of runoff.

ENV2006-0845 10/19/2006 VERBAL WARNING San Clemente City Vactor crew cleaned the spill and recovered the 

concrete in the street.

ENV2006-0849 10/19/2006 NOTICE OF NON-COMPLIANCEAdvised to discontinue this method of disposing wash water into the 

storm drain.

ENV2006-0850 10/22/2006 VERBAL WARNING Have been advised that the grease interceptor is scheduled for 

maintenance.

ENV2006-0851 10/23/2006 NOTICE OF NON-COMPLIANCEAdvised to contain job site. Recover wash water and dispose of the 

wash water in the proper manner.

ENV2006-0841 10/25/2006 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover and dispose of 

contaminants.

ENV2006-0842 10/30/2006 VERBAL WARNING Advised to contain the job site.  Implement BMPs. Protect the storm 

drian system.

ENV2006-0860 11/2/2006 VERBAL WARNING Advised to contain the job site.  Protect the storm drain system.

ENV2007-0003 11/2/2006 VERBAL WARNING Advised contain job site.  Recover cuttings from the curb / gutter.  

Clean the sceen.

ENV2006-0834 11/9/2006 NOTICE OF NON-COMPLIANCEAdvised to maintain BMPs.  Replace broken erosion control 

devices.  Pick up construction trash at the end of each day.

ENV2007-0018 11/9/2006 VERBAL WARNING Advised to contain the job site.  Recover and dispose of the wash 

water.

ENV2007-0004 11/10/2006 VERBAL WARNING Advised to contain job site. Implement BMPs. Clean the storm drain 

system. Store materials on site.

ENV2007-0005 11/13/2006 NOTICE OF NON-COMPLIANCEAdvised to fix vehicle of all fluid leaks immediately - citations will 

be issued for every day vechile leaks into the MS4.

ENV2007-0008 11/14/2006 VERBAL WARNING Advised to 1. Discontinue all dishcarges into the MS4. 2. Clean 

MS4 of discharge. 3. Implement BMPs.

ENV2007-0010 11/14/2006 NOTICE OF NON-COMPLIANCEAdvised to 1. Discontinue all discharges from the site. 2. Implement 

proper BMPs.

ENV2007-0007 11/14/2006 NOTICE OF NON-COMPLIANCEAdvised to discontinue all practices that allows for the discharge of 

any material into the MS4.  1. Discontinue refuse endlosure cleaning 

until full containment is achieved.  2. Discontinue all "break room" 

cleaning that allows for material to enter thef floor drain.

ENV2007-0011 11/14/2006 NOTICE OF NON-COMPLIANCEAdvised to 1. Clean MS4 (

ENV2006-0852 11/16/2006 $100 ADMIN CITATION ISSUEDAdvised to implement required BMPs to hinder any discharges off 

the property into the MS4 (storm drain).  2. Remove any stucco 

material that has been deposited on soils and properly dispose of 

material.

ENV2007-0012 11/16/2006 NOTICE OF NON-COMPLIANCEAdvised to discontinue until full containment is achieved.

ENV2007-0014 11/20/2006 VERBAL WARNING Advised to discontinue all or any cleaning practices that allows for 

discharges to the MS4.

ENV2007-0015 11/27/2006 VERBAL WARNING Advised to contain and recover the wash water and project the storm 

drain system.

ENV2007-0016 11/29/2006 VERBAL WARNING Advised to contain the job site.  Recover wash water and dispose in 

the proper manner.

ENV2007-0017 11/30/2006 NOTICE OF NON-COMPLIANCEAdvised to install sediment controls along entire downslope 

perimeter of disturbed area.  Maintain erosion controls (e.g. plastic 

sheet, etc.) on site in case of rain.  Install temporary and permanent 

erosion control when grading / clearing is complete.
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ENV2007-0039 12/5/2006 NOTICE OF NON-COMPLIANCEAdvised to cover dirt stock piles and pick up construction trash at 

the end of each day.  Maintain BMPs, replace any broken erosion 

control devices.  Mantain equipment to prevent oils, vehicle fluids 

from damage to the street and the environment.

ENV2007-0048 12/8/2006 NOTICE OF NON-COMPLIANCEAdvised to protect the V-Ditch and storm drain system.  Contain job 

site.

ENV2007-0049 12/12/2006 VERBAL WARNING Advised to discontinue all discharges to the MS4.

ENV2007-0050 12/12/2006 NOTICE OF NON-COMPLIANCEAdvised to discontinue all discharges into the MS4.

ENV2007-0051 12/14/2006 VERBAL WARNING Advised to fix leak and discontinue discharges to the MS4.

ENV2007-0058 12/14/2006 NOTICE OF NON-COMPLIANCEAdvised to discontinue discharge and train operator.

ENV2006-0875 12/14/2006 $100 ADMIN CITATION ISSUEDAdvised to discontnue all sump pump discharges to the MS4 (Calle 

Valle). Properly contain, collect and dispose of wash material 

according to state and federal regulations for automotive waste.

ENV2007-0052 12/16/2006 NOTICE OF NON-COMPLIANCEAdvised to maintain trailer in a mannor that will hinder further 

discharges to the MS4.

ENV2007-0001 12/19/2006 VERBAL WARNING Advised to recover wash water and dispose of properly.

ENV2007-0057 12/19/2006 VERBAL WARNING Advised to protect the storm drain system and implement BMPs.

ENV2007-0056 12/21/2006 VERBAL WARNING Advised to contain the job site, implement BMPs and clean the 

storm drain system.

ENV2007-0107 1/2/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Implement BMPs, add secondary containment for the 

portable toilet.  2. Protect the storm drain system and contain the job 

site.

ENV2007-0002 1/2/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site, protect the storm drain inlet and 

install BMPS.

ENV2007-0121 1/2/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Replace any broken erosion control 

devices.  Add secondary containment for the portable toilet.  Cover 

dirt stock piles at the end of the day.

ENV2007-0120 1/3/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Discontinue all discharges to the MS4.  2. Implement 

required construction BMPs.

ENV2007-0119 1/9/2007 NOTICE OF NON-COMPLIANCEAdvised to discontinue all dishcarges to the MS4.

ENV2007-0118 1/9/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Discontinue all discharges to the MS4.  2. Implement 

proper construction BMPs.

ENV2007-0070 1/18/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Implement BMPs.  2. Pick up trash at the end of each 

working day. 3. Add secondary containment for the portable toilet.

ENV2007-0071 1/18/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Implement BMPs.  2. Pick up construction trash.  3. 

Add secondary containment for the portable toilet.  4. Cover dirt 

stock piles at the end of each working day.

ENV2007-0117 1/18/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Clean all grease residual from waste grease 

containers.  2. Remove all liquids from upper storage area and store 

in a covered enclosed storage unit.  3. Discontinue all hosing / 

cleaning that discharges material to the MS4.  4.  Remove refuse bin 

from public view (8.28.040).

ENV2007-0073 1/19/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Maintain BMPs.  2. Add secondary containment for 

the portable toilet.  3. Protect the neighboring properties and the 

storm drain system.

ENV2007-0072 1/19/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Protect the storm drain system.  2. Implement BMPs.  

3. Recover the wash water and dispose of the water.

ENV2007-0112 1/19/2007 NOTICE OF NON-COMPLIANCEAdvised to cease any further discharge of waste water metal 

shavings until permits are obtained via the county and city.

ENV2007-0112 1/19/2007 NOTICE OF NON-COMPLIANCEVOIDED (ZC 2/21/2007)

ENV2007-0075 1/22/2007 NOTICE OF NON-COMPLIANCEAdvised to make repairs to vehicle and fax a copy of the repair order 

for the case file.

ENV2007-0074 1/22/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Install BMPs.  2. Clean the street to the storm drain 

inlet prior to running water.  3.  Install secondary containment for 

the portable toilet.

ENV2007-0076 1/23/2007 VERBAL WARNING Advised to implement BMPs.  Recover and dispose of wash water.

ENV2007-0077 1/24/2007 NOTICE OF NON-COMPLIANCEAdvised to  1. Implement BMPs.  2. Add secondary containment for 

the portable toilet.   3. Protect the storm drain system and 

neighboring properties.  4.  Pick up trash.

ENV2007-0122 1/25/2007 VERBAL WARNING Advised to discontinue all discharges to the MS4.
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ENV2007-0080 1/25/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Protect the storm drain system.  3. Maintain BMPs 

and add secondary containment for the portable toilet.  4.  Pick up 

trash.  5. Clean curb/gutter.

ENV2007-0079 1/25/2007 VERBAL WARNING Advised to 1. Replace any broken erosion control devices.  2. Store 

materials on site.  3. Pick up trash at the end of each working day.  

4. Protect the storm drain system.

ENV2007-0078 1/25/2007 VERBAL WARNING Advised to:  1. Maintain BMPs. Replace any broken erosion control 

device.  3. Protect the storm drain inlet.

ENV2007-0059 1/29/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Implement BMPs.  2. Protect the storm drain system 

and neighboring properties.  3. Pick up trash.

ENV2007-0043 1/29/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Discontinue all hosing of patios without proper 

BMPs and containment.  2. Remove all liquids in upper patio 

storage area and properly store material in a covered contained area.  

3. Clean grease waste recepticals of all grease residual.  4. Remove 

refuse bin from public view (8.28.040).  5. Complete directives 

above 2/6/07 (Tues) or an administrative fine of $200.00 will be 

issued.

ENV2007-0060 1/29/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Maintain BMPs.  2. Store and cover trash in the 

proper bins.

ENV2007-0081 1/30/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Implement BMPs.  2. Remove trash from site/slope 

area.

ENV2007-0094 1/31/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Refer to grading plans for proper erosion control 

plans and BMPs.

ENV2007-0061 1/31/2007 $100 ADMIN CITATION ISSUEDAdvised to clean the mud from the street and sidewalk.  Protect the 

storm drain system.

ENV2007-0088 1/31/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Install erosion control/BMPs to protect the storm 

drain sytem.

ENV2007-0085 1/31/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Implement BMPs.  2. Add secondary containment for 

the portable toilet.  3. Clean street and cover dirt piles at the end of 

each working day.

ENV2007-0082 1/31/2007 VERBAL WARNING Advised to:  1. Protect the storm drain system.  2. Protect 

neighboring properties.  3. Cover dirt stock piles at the end of each 

day.

ENV2007-0116 1/31/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1.  Discontinue all discharges to the MS4.  2. 

Implement proper required BMPs for working, staging and storing 

of construction materials during wet water months.

ENV2007-0138 2/1/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Implement BMPs.  2. Cover stock piles at the end of 

the day.  3. Place trash in proper bins.

ENV2007-0135 2/1/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Maintain BMPs. Replace any broken erosion control 

device.  2. Add secondary containment for portable toilet.  3. Clean 

street.

ENV2007-0142 2/2/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site, protect the storm drain system, 

recover and dispose of wash water and implement BMPs.

ENV2007-0169 2/3/2007 NOTICE OF NON-COMPLIANCEInterviewed Dave Torres, owner of the company, Busy Buddy 

Carpet Cleaning.  He admitted to the discharge.  

Follow-up -  A record's check showed a previous documented 

contact for a prohibited discharge.

ENV2007-0140 2/5/2007 VERBAL WARNING Advised to implement BMPs and contain the job site.

ENV2007-0139 2/5/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Implement BMPs.  2. Protect the storm drain system.  

3. Clean the street.

ENV2007-0144 2/6/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Discontinue ALL pool construction discharges to the 

MS4 and sanitary sewer.  2. Implement proper BMPs on site at the 

location for pool construction.

ENV2007-0141 2/6/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site, recover and dispose of water in the 

proper manner.

ENV2007-0146 2/7/2007 VERBAL WARNING Advised to contain the job site, clean the street, and protect the 

storm drain system.

ENV2007-0145 2/7/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site and increase BMPs.

ENV2007-0143 2/7/2007 VERBAL WARNING Advised to contain the job site and protect the storm drain system.

ENV2007-0147 2/8/2007 VERBAL WARNING Advised to contain the job site, clean the street, recover wash water 

and dispose of the wash water and protect the storm drain system.
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ENV2007-0069 2/8/2007 $100 ADMIN CITATION ISSUEDAdvised to contain job site.  Install BMPs to protecting neighboring 

property.

ENV2007-0148 2/8/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Discontinue discharges to the MS4.  2. Implement 

proper BMPs for construction.

ENV2007-0149 2/9/2007 NOTICE OF NON-COMPLIANCEAdvised to discontinue until containment is achieved.

ENV2007-0150 2/12/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site, sweep clippings, recover wash water 

and dispose of properly.

ENV2007-0151 2/14/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. maintain BMPs.  2. Clean cement from the slope.  3. 

Clean the neighboring property of dirt.  4. Protect the beach and 

neighboring properties.

ENV2007-0154 2/15/2007 VERBAL WARNING Advised to contain job site, clean street / curb, and dispose of 

properly.

ENV2007-0153 2/15/2007 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs for the protection of the storm drain.

ENV2007-0152 2/15/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover or dispose of stucco in the 

proper manner.

ENV2007-0155 2/16/2007 NOTICE OF NON-COMPLIANCEAdvised to maintain BMPs, contain the job site, and protect the 

storm drain.

ENV2007-0156 2/20/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Maintain BMPs and replace any broken erosion 

control device.  2. Clean the street.  3. Install secondary containment 

for the toilet.

ENV2007-0172 2/20/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Protect the storm drain.  2. Sweep landscape debris 

and dispose into the proper manner.  Do not wash landscape debris 

into the storm drain.

ENV2007-0173 2/21/2007 NOTICE OF NON-COMPLIANCEAdvised to clean the street of cement stains and cement mix.

ENV2007-0158 2/22/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Contain the job site.  2. Protect the storm drain.  3. 

Recover landscape debris and dispose in the proper manner.

ENV2007-0157 2/22/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Maintain BMPs.  2. Clean the street.  3. Protect the 

storm drain system.

ENV2007-0170 2/22/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Maintain BMPs and replace any broken erosion 

control devices.  2. Clean mud and dirt from street and storm drains.  

3. Contain job site.

ENV2007-0113 2/22/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Clean mud and stucco from curb and gutter.  2. 

Clean mud and stucco from the V-ditch.  3. Protect the storm drain 

system.  4. Pick-up trash and place it in this proper recepticle.  5. 

Install washout area.

ENV2007-0159 2/26/2007 VERBAL WARNING Advised to:  1. Maintain / replace any broken erosion control device.  

2. Add secondary containment for the portable toilet.  3. Clean the 

street.

ENV2007-0160 2/26/2007 VERBAL WARNING Advised to:  1. Maintain BMPs.  2. Protect the storm drain system 

(area drains and neighboring property).  3. Add secondary 

containment the portable toilet.

ENV2007-0163 2/27/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Maintain BMPs and replace any broken gravel bags.  

2. Cover stock piles as per BMPs.  3.  Pick up construction trash.

ENV2007-0162 2/27/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Pick up the trash and place it in the trash bin.  2. 

Clean mud from the sidewalk and storm drain inlet.

ENV2007-0161 2/27/2007 VERBAL WARNING Advised to:  1. Pick up the trash at the end of each day.  3. 

Implement BMPs.  3.  Protect the storm drain system.  4. Cover 

stock piles at the end of each day.

ENV2007-0114 2/27/2007 $200 ADMIN CITATION ISSUEDAdvised to:  1. Pick up trash and place it in the trash bin.  2. Cover 

trash bin as per BMPs provided.  3. Clean curb and gutter as 

promised.  4. Clean and replace plastic to prevent run off to the 

storm drain system.

ENV2007-0115 2/27/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Pick up the construction trash and dispose properly.   

2. Install BMPs and protect the storm drain system.

ENV2007-0168 2/28/2007 VERBAL WARNING Advised to contain site.  Recover and dispose of wash water in the 

proper manner.

ENV2007-0165 2/28/2007 NOTICE OF NON-COMPLIANCEAdvised to protect the storm drain and contain the job site.

ENV2007-0166 2/28/2007 NOTICE OF NON-COMPLIANCEAdvised to increase BMPs and contain the job site.

ENV2007-0164 2/28/2007 VERBAL WARNING Advised to install BMPs and contain the job site.

ENV2007-0203 3/1/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Cover trash bin at the end of each day.  2. Add 

secondary containment for the portable toilet.
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ENV2007-0123 3/1/2007 $100 ADMIN CITATION ISSUEDAdvised to contain site recover wash and dispose of water.  Protect 

the storm drain system.

ENV2007-0177 3/2/2007 NOTICE OF NON-COMPLIANCEAdvised to make the necessary repairs and provide a copy of the 

repair order.

ENV2007-0185 3/2/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site, implement BMPs, and protect the 

storm drain system.

ENV2007-0178 3/2/2007 NOTICE OF NON-COMPLIANCEAdvised to increase BMPs and contain the job site.

ENV2007-0179 3/5/2007 VERBAL WARNING The vactor crew handled the clean up.

ENV2007-0129 3/6/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Permanently find a solution to resolve this 

reoccurring issue (raw sewage discharge from faulty private sewer 

line to railroad right away).  2. Maintain daily checks of line until 

issue is resolved.  3. Install BMPs to protect MS4.

ENV2007-0180 3/7/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Cover stock piles at the end of the day.  2. Pick up 

trash.  3. Sweep the street at the end of the day.  4. Maintain BMPs 

and contain the site.

ENV2007-0181 3/7/2007 NOTICE OF NON-COMPLIANCEAdvised to monitor and maintain unit to prevent runoff.

ENV2007-0124 3/7/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Clean the street at the end of the day.  2. Replace 

broken gravel bags.  3. Pick up construction trash at the end of the 

day.

ENV2007-0130 3/7/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Discontinue all discharges to the MS4.  2. Implement 

proper BMPs at all times.  3. Obtain a city of San Clemente business 

license by Friday March 23, 2007 at 3:00pm.

ENV2007-0128 3/7/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Discontinue all discharges to the MS4.  2. Renew 

business license by Monday 03/12/07 or citation will be issued.

ENV2007-0127 3/7/2007 $100 ADMIN CITATION ISSUEDAdvised to  1. Clean the street at the end of the day.  2. Replace any 

broken erosion control devices, broken gravel bags.  3. Pick up 

construction trash at the end of the day.

ENV2007-0183 3/8/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site, recover and dispose of wash water, 

and protect the storm drain.

ENV2007-0126 3/8/2007 $200 ADMIN CITATION ISSUEDAdvised to protect the storm drain system.  Contain the job site.

ENV2007-0125 3/8/2007 NOTICE OF NON-COMPLIANCE3/8/07  Advised to:  1. Implement BMPs.

ENV2007-0182 3/8/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Replace any broken gravel bags and install erosion 

control devised.  2. Protect the storm drain inlet.  3. Clean / Sweep 

dirt from the sidewalk and street.

ENV2007-0202 3/13/2007 VERBAL WARNING Advised to contain the job site.  Implement BMPs.

ENV2007-0186 3/13/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover and dispose of properly 

and protect the storm drain.

ENV2007-0187 3/13/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.

ENV2007-0201 3/13/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover and dispose of the mud.  

Protect the storm drain system.

ENV2007-0188 3/13/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover and dispose of wash water.

ENV2007-0191 3/14/2007 NOTICE OF NON-COMPLIANCEAdvised to recover grass clippings and dispose of it in the proper 

manner.

ENV2007-0189 3/14/2007 VERBAL WARNING Advised to contain job site and protect the inlet.

ENV2007-0190 3/14/2007 VERBAL WARNING Advised to contain and recover wash water.

ENV2007-0192 3/15/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Contain the job site.  2. Add secondary containment 

for the portable toilet.  3. Maintain BMPs.  4. Clean cement spill.

ENV2007-0195 3/16/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site and protect the storm drain system.

ENV2007-0193 3/16/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Dispose of the water in the proper 

manner.

ENV2007-0131 3/16/2007 $500 ADMIN CITATION ISSUEDAdvised to:  1. Implement BMPs.  2. BMPs need to be maintained.  

3. Dirt, rock and gravel bags cleaned and maintained.

ENV2007-0194 3/16/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site and clean the street.

ENV2007-0204 3/19/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Remove vehicle from MS4.  2. Keep vehicles under 

repair on your own property.

ENV2007-0196 3/19/2007 NOTICE OF NON-COMPLIANCEAdvised to recover wash water and dispose of wash water in the 

proper manner.

ENV2007-0199 3/20/2007 VERBAL WARNING Advised to remove the vehicle from the street to your garage or a 

repair shop.
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ENV2007-0200 3/20/2007 VERBAL WARNING Advised to:  1. Implement BMPs.  2. Contain job site and protect the 

storm drain system.  3. Add secondary containment for the portable 

toilet.  4. Clean the street.

ENV2007-0132 3/21/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Contain the job site.  2. Protect the storm drain 

system.  3. Recover and dispose of the wash water in the proper 

manner.

ENV2007-0198 3/21/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Protect the storm drain system. 

Recover and dispose of the wash water in the proper manner.

ENV2007-0134 3/22/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Contain the job site.  2. Install BMPs.  3. Clean the 

street.

ENV2007-0133 3/22/2007 $100 ADMIN CITATION ISSUEDAdvised to: Contain the job site and use a wash out area.

ENV2007-0205 3/22/2007 NOTICE OF NON-COMPLIANCEAdvised to contain and protect the storm drain system.

ENV2007-0137 3/28/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Discontinue all discharges to the MS4.  2. Utilize 

proper BMPs.

ENV2007-0197 3/28/2007 VERBAL WARNING Advised to discontinue discharging paint to the storm drain system.

ENV2007-0210 4/3/2007 NOTICE OF NON-COMPLIANCEAdvised to discontinue until full containment is achieved.

ENV2007-0242 4/4/2007 NOTICE OF NON-COMPLIANCEAdvised to contain site.  Protect the storm drain system.

ENV2007-0209 4/4/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover wash water and dispose of 

properly.

ENV2007-0245 4/4/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover wash water.

ENV2007-0208 4/4/2007 VERBAL WARNING Advised to contain the job site, recover wash water and dispose of 

properly.

ENV2007-0243 4/5/2007 VERBAL WARNING Advised to protect the storm drain system.

ENV2007-0244 4/5/2007 VERBAL WARNING Advised to control load and clean up spill.

ENV2007-0211 4/5/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1.Maintain BMPs.  Replace broken erosion control 

devices. 2. Protect the storm drain inlet.  3. Clean street / storm drain 

system.

ENV2007-0212 4/9/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Protect the storm drain system.

ENV2007-0215 4/10/2007 NOTICE OF NON-COMPLIANCEAdvised to discontinue cleaing that allows for wash water or 

material discharges to the MS4.

ENV2007-0213 4/10/2007 VERBAL WARNING Advised to contain the job site.

ENV2007-0241 4/10/2007 NOTICE OF NON-COMPLIANCEAdvised to use absorbent to contain spill.  Protect the storm drain.

ENV2007-0220 4/11/2007 NOTICE OF NON-COMPLIANCEAdvised to  1. Discontinue all discharges to the MS4.  2. Use 

required construction BMPs to protect storm drains.

ENV2007-0219 4/11/2007 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs and contain the job site.

ENV2007-0218 4/11/2007 NOTICE OF NON-COMPLIANCEAdvised to maintain BMPs.  Protect the storm drain inlet.  Add 

secondary containment for the portable toilet.

ENV2007-0216 4/11/2007 NOTICE OF NON-COMPLIANCEAdvised to contain job site.  Protect the storm drain system and 

install BMPs.

ENV2007-0217 4/11/2007 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs.

ENV2007-0174 4/12/2007 $100 ADMIN CITATION ISSUEDAdvised to provide wash out area.  Implement and maintain BMPs 

on site and protect the storm drain.  Pick up the trash at the end of 

the day.

ENV2007-0221 4/12/2007 $100 ADMIN CITATION ISSUEDAdvised to Implement BMPs.  Protect the storm drain system.

ENV2007-0240 4/13/2007 VERBAL WARNING Advised to recover wash water and contain the job site.

ENV2007-0238 4/16/2007 NOTICE OF NON-COMPLIANCEAdvised to pick up grass / vegetation debris.

ENV2007-0225 4/16/2007 NOTICE OF NON-COMPLIANCEAdvised to clean the street, cover dirt stock piles after work hours, 

and protect the storm drain system.

ENV2007-0224 4/16/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Protect the storm drain system.  

Clean the storm drain system.

ENV2007-0223 4/16/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Clean the storm drain system.

ENV2007-0222 4/16/2007 NOTICE OF NON-COMPLIANCEAdvised to pick up trash.  Clean the street after work hours.  Cover 

dirt piles after work hours and protect the storm drain system.

ENV2007-0226 4/17/2007 VERBAL WARNING Advised to contain the job site.  Clean the street and recover and 

dispose of wash water.

ENV2007-0227 4/17/2007 NOTICE OF NON-COMPLIANCEAdvised to discontinue all discharges to the MS4.

ENV2007-0228 4/17/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Discontinue all discharges to the MS4.  2. Implement 

proper BMPs.
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ENV2007-0175 4/17/2007 $100 ADMIN CITATION ISSUEDAdvised to cover dirt / gravel piles after hours.  Contain mixer. 

Contain job site and pick up trash at the end of each day.

ENV2007-0239 4/17/2007 VERBAL WARNING Advised to contain the job site.

ENV2007-0229 4/18/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the site, install BMPs, cover trash, install wash 

out, and add secondary containment for the portable toilet.

ENV2007-0230 4/18/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Install BMPS.  2. Pick up the trash at the end of each 

day.  3. Clean the street.

ENV2007-0176 4/18/2007 NOTICE OF NON-COMPLIANCEAdvised to implement and increase BMPs to protect the inlet.

ENV2007-0231 4/19/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Place trash in bins.  2. Contain and maintain BMPs.  

3. Clean mud from the storm drain system.

ENV2007-0232 4/23/2007 VERBAL WARNING A crew from Sunset Property Services was cleaning the area prior to 

my arrival.

ENV2007-0233 4/24/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Clean the street at the end of the day.  2. Place trash 

in bins.  3. Cover dirt stock piles at the end of the day.

ENV2007-0131 4/24/2007 ADMIN HEARING Administrative hearing set for April 24, 2007 at 10:00am.

ENV2007-0234 4/25/2007 NOTICE OF NON-COMPLIANCEAdvised to recover grass and protect the storm drain system.

ENV2007-0236 4/26/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Discontinue all discharges to the MS4.  2. Implement 

proper construction BMPs.

ENV2007-0235 4/26/2007 NOTICE OF NON-COMPLIANCEAdvised to discontinue all discharges to the MS4.

ENV2007-0246 4/29/2007 VERBAL WARNING Advised to contain the job site.  Implement BMPs and recover 

cement mix.

ENV2007-0237 4/30/2007 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs, contain the job site, add secondary 

containment for the portable toilet and clean the street.

ENV2007-0253 5/1/2007 NOTICE OF NON-COMPLIANCEAdvised to recover and dispose of wash water.

ENV2007-0252 5/1/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Cover stock piles of dirt. 2. Clean area after work 

hours. 3. Pick up trash. 4. Implement BMPs.

ENV2007-0255 5/2/2007 VERBAL WARNING Advised to:  1. Install erosion control devised (BMPs).  2. Add 

secondary containment tray for the portable toilet.

ENV2007-0206 5/2/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Install BMPs.  2. Protect the storm drain. 3. Recover 

wash water and dispose of properly.

ENV2007-0254 5/2/2007 NOTICE OF NON-COMPLIANCEAdvised to contain site.  Recover and dispose of water.  Protect the 

storm drain system.

ENV2007-0274 5/2/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Maintain BMPs. 2. Pick up trash at the end of the 

day. 3. Cover stock piles of dirt at the end of the day. 4. Protect the 

storm drain.

ENV2007-0256 5/3/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Discontinue all discharges to the MS4.  2. Implement 

proper required BMPs for construction. 3. Sweep and clean all dirt / 

sediment off the street and sidewalks.  4. Implement proper 

construction house cleaning of the site.  5. Implement 1-4 above by 

8am Friday 05/04/07.

ENV2007-0259 5/5/2007 VERBAL WARNING Advised to: 1. Clean the storm drain system at the end of the day. 2. 

Install and maintain BMPs (gravel bags). 3. Cover dirt stock piles at 

the end of the day.

ENV2007-0207 5/5/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Install and maintain BMPs.  Replace any broken 

erosion control devices.  2. Cover dirt stock piles at the end of the 

work day.  3. Clean the storm drain system, curb and gutter of mud.

ENV2007-0257 5/8/2007 VERBAL WARNING Advised to contain the job site.

ENV2007-0258 5/8/2007 VERBAL WARNING Advised to recover wash water and dispose of properly.

ENV2007-0264 5/10/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover wash water and dispose of 

properly.

ENV2007-0263 5/10/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Implement BMPs. 2. Cover dirt stock piles after 

hours. 3. Replace and maintain erosion control devices.

ENV2007-0261 5/10/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Implement BMPs. 2. Cover dirt stock piles after 

hours.

ENV2007-0214 5/10/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Install and maintain erosion control devices.  2. Pick 

up trash and place in the proper bin.  3. Clean mud from the street 

and maintain storm drain system.  4. Add secondary containment for 

the portable toilet.

ENV2007-0262 5/10/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Clean street. 2. Replace any broken erosion control 

devices. 3.Pick up trash and place in the proper bin. 4. Cover dirt 

piles at the end of the day. 5. Install wash out area.
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ENV2007-0273 5/11/2007 VERBAL WARNING Advised to contain and recover wash water.  Dispose of the wash 

water in the proper manner.

ENV2007-0247 5/17/2007 $500 ADMIN CITATION ISSUEDAdvised to:  1. Contain job site.  2. Recover and dispose of 

discharge.  3. Protect the storm drain system.

ENV2007-0265 5/17/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover and dispose of wash water.  

Protect the storm drain.

ENV2007-0268 5/22/2007 NOTICE OF NON-COMPLIANCEAdvised to protect the drains and storm drain system. Recover paint 

chips and wash water and dispose of it in the proper manner.

ENV2007-0266 5/22/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Install BMPs, protect the neighboring properties. 2. 

Pick up construction trash.

ENV2007-0267 5/22/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Install BMPs.  2. Contain site, recover wash water. 3. 

Dispose of wash water in the proper manner.

ENV2007-0270 5/23/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Discontinue all discharges to the MS4. 2. Implement 

proper BMPs for vehicle washing.

ENV2007-0269 5/23/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Clean the street. 2. Install secondary containment. 3. 

Protect neighboring properties. 4. Install BMPs.

ENV2007-0248 5/23/2007 $500 ADMIN CITATION ISSUEDAdvised to:  1. Discontinue all discharges to the MS4.  2. Implement 

Proper BMPs.

ENV2007-0249 5/23/2007 $500 ADMIN CITATION ISSUEDAdvised to:  1. Discontinue all discharges to the MS4.  2.  

Implement required construction BMPs.

ENV2007-0271 5/24/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Install BMPs in front and back. 2. Protect the front 

storm drain system and rear sloped area.

ENV2007-0250 5/24/2007 $100 ADMIN CITATION ISSUEDAdvised to clean the debris from the street prior to discharging 

water.

ENV2007-0275 5/30/2007 NOTICE OF NON-COMPLIANCEAdvised to remove vehicle from public / private street until vehicle 

is completely repaired of all fluid leaks - every day vehicle is found 

leaking into the MS4 is a separate fineable / towable offense.

ENV2007-0272 5/31/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Install BMPs. 2. Cover dirt stock piles at the end of 

each day. 3. Protect the storm drain system. 4. Install BMPs for the 

neighboring properties.

ENV2007-0280 6/1/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Make necessary repairs to prevent further runoff into 

the storm drain system.  2. Proved proof of repairs.

ENV2007-0282 6/2/2007 VERBAL WARNING Advised to implement BMPs, contain job site, protect the storm 

drain.

ENV2007-0283 6/2/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Contain the job site.  2. Implement BMPs.  3. 

Recover and  dispose of wash water. 4. Protect the storm drain.

ENV2007-0251 6/4/2007 $100 ADMIN CITATION ISSUEDContain the job site.  Recover and dispose of mud / water properly.

ENV2007-0285 6/5/2007 VERBAL WARNING Advised to:  1. Clean the street to the storm drain inlet.  2. Protect 

the storm drain system.  3. Recover and dispose of properly. 4. 

Contain the job site.

ENV2007-0284 6/5/2007 NOTICE OF NON-COMPLIANCEAdvised to: 1. Contain the job site.  2. Recover and dispose of the 

wash water.  3. Protect the storm drain.

ENV2007-0287 6/6/2007 NOTICE OF NON-COMPLIANCEAdvised to contain site.

ENV2007-0297 6/7/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover and dispose of wash water.

ENV2007-0288 6/11/2007 NOTICE OF NON-COMPLIANCEAdvised to make the necessary repairs. Send a copy of the repair 

order.

ENV2007-0289 6/11/2007 NOTICE OF NON-COMPLIANCEAdvised to maintain vehicle to avoid further leakage.

ENV2007-0290 6/11/2007 NOTICE OF NON-COMPLIANCEAdvised to move the vehicle off the public roadway and make 

repairs to prevent oil leaking onto the street.

ENV2007-0276 6/13/2007 $100 ADMIN CITATION ISSUEDAdvised to contain the job site, protect the storm drain system, 

maintain BMPs and clean the street.

ENV2007-0279 6/14/2007 $100 ADMIN CITATION ISSUEDAdvised to: 1. Pick up trash at the end of each day.  2. Maintain 

BMPs. Protect the storm drain system. 3. Remove rebar from the 

storm drain system.

ENV2007-0278 6/14/2007 $100 ADMIN CITATION ISSUEDAdvised to contain the job site.  Recover water and dispose of water.  

Protect the storm drain system.

ENV2007-0277 6/14/2007 $500 ADMIN CITATION ISSUEDAdvised to discontinue any discharges of any material to the MS4.  

2. Implement proper required construction BMPs at the catch basin.

ENV2007-0291 6/14/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Implement BMPs.  2. Protect the storm drain system.  

3. Clean the street from the inlet to the job site.

CODE53

0036726



City of San Clemente11/14/2007

10:36:40PM

For the Period 7/1/2006 thru 6/30/2007

Chronology by Case and Action Types

ENV2007-0292 6/14/2007 VERBAL WARNING Advised to direct the wash water into the proper sewer system.  

Discontinue allowing the grey water from entering the storm drain 

system.

ENV2007-0295 6/18/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Contain the job site.  2. Recover and dispose of the 

job site.  3. Protect and storm drain.

ENV2007-0281 6/18/2007 NOTICE OF NON-COMPLIANCEAdvised to discontinue until containment of wash water can be 

contained.

ENV2007-0296 6/18/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Contain the job site.  2. Recover wash water and 

dispose in the proper manner.  4. Protect the storm drain system.

ENV2007-0293 6/19/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Implement BMPs.  2. Protect the storm drain.  3. 

Contain the job site.

ENV2007-0294 6/19/2007 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs and protect the storm drain system.

ENV2007-0298 6/20/2007 $100 ADMIN CITATION ISSUEDAdvised to contain the job site.

ENV2007-0299 6/20/2007 $100 ADMIN CITATION ISSUEDAdvised to contain the cement load.  Take measures to prevent 

further spills.

ENV2007-0300 6/21/2007 NOTICE OF NON-COMPLIANCEAdvised to implement BMPs and contain the job site.

ENV2007-0301 6/22/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Contain the job site.  2. Protect the storm drain.

ENV2007-0301 6/22/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Contain the job site.  2. Protect the storm drain.

ENV2007-0305 6/25/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Contain the job site.  2. Implement BMPs.  3. Protect 

the storm drain system.  4. Pick up construction trash at the end of 

the day.

ENV2007-0306 6/25/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site, recover and dispose of the wash 

water in the proper manner.

ENV2007-0303 6/26/2007 $100 ADMIN CITATION ISSUEDAdvised to:  1. Maintain erosion control devices.  2. Protect 

Neighboring properties.  3. Remove erosion control devices from the 

street at the end of the day.

ENV2007-0302 6/26/2007 $200 ADMIN CITATION ISSUEDAdvised to:  1. Maintain BMPs.  2. Protect neighboring properties.  

3. Replace any broken erosion control devices.  4. Clean street at the 

end of the day and protect the storm drain.

ENV2007-0312 6/26/2007 NOTICE OF NON-COMPLIANCEAdvised to discontinue any disharge to the MS4.

ENV2007-0313 6/26/2007 NOTICE OF NON-COMPLIANCEVOIDED (ZC 9/11/2007)

ENV2007-0313 6/26/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Sweep side walk area.  2. Cover dirt stock piles at the 

end of each working day.  3. Maintain BMPs.

ENV2007-0314 6/26/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Protect the storm drain system.

ENV2007-0307 6/26/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site.  Recover and dispose of wash water.

ENV2007-0317 6/27/2007 VERBAL WARNING Advised to discontinue until full containment of wash water can be 

achieved.

ENV2007-0320 6/27/2007 VERBAL WARNING Advised to:  1. Discontinue all flow tests until all proper prior 

protocol is achieved to alleviate the amount of sediment (etc.) from 

entering a catch basin.  2. Implement proper BMPs for flow that 

travel large distances.

ENV2007-0304 6/28/2007 $100 ADMIN CITATION ISSUEDAdvised to increase BMPs and protect the storm drain system.

ENV2007-0318 6/28/2007 NOTICE OF NON-COMPLIANCEAdvised to:  implement and install BMPs, contain the job site, and 

protect the storm drain system.

ENV2007-0319 6/28/2007 NOTICE OF NON-COMPLIANCEAdvised to contain the job site and provide a wash out area.

ENV2007-0316 6/29/2007 NOTICE OF NON-COMPLIANCEAdvised to:  1. Discontinue all discharges of any material into the 

MS4.  2. Discontinue discarding food waste into compactor.

444 action(s) for Case Type: ENVIRONMENTAL

444 total action(s)
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11.0 Water Quality Monitoring 
 
Countywide Monitoring 
 
The countywide monitoring program is conducted on behalf of the Permittees by the County of 
Orange (Principal Permittee).  Implementation of the countywide monitoring program is 
supported by funds shared proportionally by each of the Permittees.   
 
The countywide monitoring program consists of the following five components: 
 

• Dry Weather Monitoring Program (DWMP) – conducted since 2003 
• Coastal Storm Drain Outfall Program 
• Ambient Coastal Receiving Waters Monitoring Program 
• Long-Term Mass Emissions Monitoring Program 
• Urban Stream Bioassessment Monitoring Program 
• Watershed-specific monitoring  

 
After the 2004 DWMP, the Permittees recognized the need to address deficiencies in the 
program.  Through the efforts of the Water Quality Monitoring & Science Task Force, several 
changes were instituted beginning in the 2005 dry weather season: 
 

• Development of a “running” DWMP data spreadsheet that is now being distributed via e-
mailed to the South Orange County Permittees each month.  

• Additional features on the DWMP table: include the following. 
o “Tolerance Intervals” from lab data representing 3.9 standard deviations 

calculated based upon the running average of the data set for that constituent.  
 These tolerance intervals are used to indicate to program managers when follow-
up field investigation responses to monitoring data are necessary.  Because the 
results of lab data may not be known for several days, immediate responses based 
upon the data information is not possible.  However, if warranted, follow-up 
responses are done as soon as the data is available. 

o “Warning Levels” for readily available monitoring data such as electrical 
conductivity, water temperature, phenols, ammonia, nitrate, and total chlorine 
levels.   These warning levels combined with visual observations of unusual 
conditions are used to notify the municipalities of immediate problems found in 
the field in an effort to more rapidly determine responsible parties of water quality 
violations. 

o California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for 
applicable constituents. 

o “LC50 for Toxicity Test Organism” levels for applicable constituents. 
o Simplified presentation of monitoring data sorted by storm drain outfall and date.  
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• Improved County procedures outlining when to notify the Permittees of exceedances at a 
storm drain outfall.  These notifications are based upon “Warning Levels” or visual 
observations at a storm drain outfall. 

• Training sessions held at Water Quality Science & Monitoring Task Force meetings to 
teach program managers how to read the monitoring data and to provide a clearer 
understanding of the types of chemicals, liquids, and biological factors that may cause 
elevated readings for the tested constituents at storm drain outfalls in an effort to identify 
the causes of the elevated readings.  

 
Results from the FY06-07 DWMP are provided in Attachment 1. 
 
City of San Clemente Monitoring 
 
In addition to the monitoring conducted by the County, the City has contracted with Sierra 
Analytical Laboratories to perform supplemental dry weather water quality monitoring.  The 
monitoring program for Summer of 2006 consisted of eighteen (18) locations throughout the 
watershed that were sampled twice for a host of constituents.  The data collected by this effort is 
being used to create a baseline for water quality against which to assess progress of the City’s 
environmental initiatives.  Summary data is presented in Attachment 2.  
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ATTACHMENT 1
Dry Weather Monitoring Program Data for San Clemente (collected by County of Orange)

Ti
m

e

D
is

ch
ar

ge
 R

at
e

D
is

so
lv

ed
 

O
xy

ge
n

El
ec

tr
ic

al
 

C
on

du
ct

iv
ity

pH W
at

er
 

Te
m

pe
ra

tu
re

Tu
rb

id
ity

A
ir 

Te
m

pe
ra

tu
re

H
ar

dn
es

s 
as

 
C

aC
O

3

Ph
en

ol
s

A
m

m
on

ia
 a

s 
N

N
itr

at
e 

as
 N

Su
rf

ac
ts

na
ts

 
(M

B
A

S)

R
ea

ct
iv

e 
Ph

os
ph

or
ou

s 
as

 P
O

4

To
ta

l C
hl

or
in

e

To
ta

l 
Su

sp
en

de
d 

So
lid

s 
(T

SS
)

O
il 

&
 G

re
as

e

To
ta

l C
ol

ifo
rm

Fe
ca

l C
ol

ifo
rm

En
te

ro
co

cc
us

D
ia

zi
no

n

C
hl

or
py

rif
os

M
al

at
hi

on

D
im

et
ho

at
e

D
is

ul
fo

to
n

C
hr

om
iu

m

N
ic

ke
l

C
op

pe
r

Zi
nc

Si
lv

er

C
ad

m
iu

m

Le
ad

Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.7 7.26-8.27 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77 300,000 90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion 1707.86 1512.89 49.62 379.3 37.44 19.1 280.01
Criterion 6 CTR Chronic Criterion 554.01 168.04 29.28 382.4 6.25 10.91
Criterion 7 LC50 for Toxicity Test Organism 450 570 5000 43000

Targeted SiteRandom Site

Random DPM00P01 5/30/2003 09:45 San Clemente  33.45507.66809 0.063 9.46 7.71 18.18 56.5 20 1028 <0.02 0.29 3 0.17 2.74 0.3 110 <5 14,000 12,400 11,400 <5.0 <5.0 <5.0 <5.0 <8.00 130 12 79 <2.00 14 <2.00
Random DPM00P01 7/10/2003 09:30 San Clemente  33.45507.66809 0.069 9.53 7.76 19.77 10.2 21 1014 <0.02 0.07 3.1 <0.05 0.51 0.05 8 <5 12,200 2,350 6,100 <5.0 <5.0 <5.0 395 <8.00 160 14 84 <2.00 16 <2.00
Random DPM00P01 8/27/2003 09:01 San Clemente  33.45507.66809 0.296 10.96 7.73 20.31 3.57 24 2486 <0.02 <0.02 1.9 0.3 0.4 0.08 13 <5 3,500 2,800 3,900 <5.0 <5.0 <5.0 <5.0 <8.00 120 13 57 <2.00 14 <2.00
Random DPM00P01 7/9/2004 11:00 San Clemente  33.45507.66809 0.05 10.34 8339 8.03 20.27 6.68 27 2606 0.07 3 0.22 0.61 0.03 10 7,300 5,200 7,200 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 160 9.4 86 <2.00 15 <2.00
Random DPM00P01 8/12/2004 10:45 San Clemente  33.45507.66809 0.01 8.71 9463 7.85 20.62 5.01 24 1684 0.06 2.5 0.08 1.04 0.08 9 48,000 26,000 26,000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 130 5.5 62 <2.00 12 <2.00
Random DPM00P01 9/2/2004 10:00 San Clemente  33.45507.66809 10.26 7190 8.01 21.73 9.42 2236 0.05 1.9 0.99 0.09 53 42,000 35,000 9,700 44.6 <5.0 <5.0 <5.0 <10.0 <8.00 110 12 51 <2.00 9 <2.00
Random DPM00P01 5/31/2005 07:30 San Clemente  33.45507.66809 0.288 9.15 9415 7.43 18.37 2.6 17 2500 <0.02 0.09 3.8 <0.05 0.62 0.06 5 <5 200,000 17,000 1,600 NR NR NR NR NR <0.50 120 7.8 41 <0.50 11 <0.50
Random DPM00P01 7/19/2005 08:35 San Clemente  33.45507.66809 0.092 9.35 9891 7.82 20.02 3.61 21 2690 <0.00 <0.01 6.1 <0.04 0.86 0.04 11 <5 12,100 6,000 1,300 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 110 5.3 31 <0.50 8.3 <0.50
Random DPM00P01 8/18/2005 09:05 San Clemente  33.45507.66809 0.105 9.55 9138 7.82 20.22 3.3 22 2590 <0.02 0.1 5.1 <0.05 0.64 0.05 7 <5 14,000 11,000 900 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 130 5.4 40 <0.50 13 <0.50
Random DPM00P01 5/31/2006 09:15 San Clemente  33.45507.66809 0.225 10.51 8771 7.8 18.07 11.3 25 2570 <0.02 0.11 3.6 0.2 0.84 0.04 10 <5 110,000 2,200 6,000 50.6 <1.0 30.2 <3.0 <1.0 <0.50 130 6.7 42 <0.50 11 <0.50
Random DPM00P01 7/6/2006 09:20 San Clemente  33.45507.66809 0.072 9.24 8510 7.67 20.35 5.41 23 2185 <0.02 0.08 4.5 0.12 0.82 0.06 6 <5 50,000 2,300 7,000 29.9 <1.0 <3.0 <3.0 <1.0 <0.50 100 6.7 34 <0.50 8.3 <0.50
Random DPM00P01 8/31/2006 09:05 San Clemente  33.45507.66809 0.017 9.5 9080 7.86 20.47 5.26 22 2395 <0.02 <0.02 3.2 0.06 0.7 0.05 11 <5 21,000 9,300 9,100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 120 6.8 34 <0.50 9.5 <0.50
Random DPM00P01 5/25/2007 09:15 San Clemente  33.45507.66809 0.231 9.41 9882 7.94 17.13 204 21 2700 0.02 0.26 3.8 0.07 0.92 0.11 180 <5 3,600 1,100 1,400 56.9 <1.0 <3.0 <3.0 <1.0 <0.50 100 7.7 41 <0.50 11 <0.50
Random DPM00P01 6/26/2007 08:09 San Clemente  33.45507.66809 0.665 7.17 10645 7.78 18.43 13.6 20 3300 0.02 0.04 5.1 0.08 1.11 0.03 22 <5 53,000 4,400 9,400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 140 5.3 50 <0.50 15 <0.50
Random DPM00P01 8/21/2007 08:43 San Clemente  33.45507.66809 0.038 9.69 9288 7.98 21.4 9.93 28 2600 0.02 0.05 5 0.05 0.79 0.04 15 <5 380,000 89,000 >120,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 79 5.1 29 <0.50 8.4 <0.50
Random DPM00P05 5/30/2003 11:44 San Clemente  33.45317.66533 0.012 23.65 9.01 21.65 3.14 21 630 <0.02 0.04 0.3 0.14 0.21 0.07 10 <5 1,700 265 2,500 <5.0 <5.0 <5.0 <5.0 <8.00 20 11 32 <2.00 <1.00 <2.00
Random DPM00P05 7/10/2003 11:30 San Clemente  33.45317.66533 0.011 8.56 8.64 21.36 4.37 22 591 <0.02 0.22 2.8 <0.05 0.44 <0.02 34 <5 6,550 1,300 1,400 <5.0 <5.0 <5.0 <5.0 <8.00 15 8.7 51 <2.00 <1.00 <2.00
Random DPM00P05 8/27/2003 11:00 San Clemente  33.45317.66533 0.002 9.07 20.55 2.34 26 1408 <0.02 <0.02 1.8 0.2 <0.06 0.13 6 <5 17,000 14,000 2,900 <5.0 <5.0 <5.0 <5.0 <8.00 10 9.3 13 <2.00 <1.00 <2.00
Random DPM00P05 5/13/2004 San Clemente  33.45317.66533 DRY
Random DPM00P05 5/27/2004 01:00 San Clemente  33.45317.66533 7.98 6150 7.41 20.92 7.05 26 1528 0.07 1.6 0.12 0.89 0.08 24 9,100 7,800 3,500 17.5 <5.0 <5.0 <5.0 <10.0 <8.00 18 3.7 42 <2.00 <1.00 <2.00
Random DPM00P05 5/31/2005 09:30 San Clemente  33.45317.66533 0.043 16.82 5085 8.22 19.04 1.67 18 1055 <0.02 <0.02 1.6 0.09 0.29 0.05 7 <5 17,000 600 1,600 <0.50 19 6.6 7.4 <0.50 <0.50 <0.50
Random DPM00P05 7/9/2004 San Clemente  33.45317.66533 DRY
Random DPM00P05 7/19/2005 07:15 San Clemente  33.45317.66533 0.041 11.38 6216 7.9 19.53 2.2 19 1320 <0.00 0.03 1.2 <0.03 0.39 0.04 15 <5 57,000 7,400 1,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 21 6.1 8.1 <0.50 <0.50 <0.50
Random DPM00P05 8/18/2005 07:00 San Clemente  33.45317.66533 0.012 10.68 6298 8.02 19.41 3.27 20 1330 <0.02 <0.02 1.2 <0.05 0.59 0.07 10 <5 14,000 6,000 700 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 19 2.7 7.4 <0.50 <0.50 <0.50
Random DPM00P05 5/31/2006 07:20 San Clemente  33.45317.66533 0.004 6.86 6292 7.8 16.5 1.08 19 1456 <0.02 <0.02 1.3 <0.05 0.27 0.05 <5 <5 3,000 110 100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 25 4.9 11 <0.50 <0.50 <0.50
Random DPM00P05 7/6/2006 07:30 San Clemente  33.45317.66533 0.011 8.96 5957 7.45 21 0.96 21 1435 <0.02 <0.02 1 0.2 0.32 0.06 5 <5 640 10 60 23 <1.0 <3.0 <3.0 <1.0 <0.50 20 3.8 5.4 <0.50 <0.50 <0.50
Random DPM00P05 8/31/2006 07:10 San Clemente  33.45317.66533 0.014 9.74 5760 7.8 20.1 0.56 19 1405 <0.02 <0.02 1.4 0.14 0.29 0.05 <5 <5 6,300 3,700 1,800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 16 3.7 5.1 <0.50 <0.50 <0.50
Random DPM00P05 5/25/2007 07:20 San Clemente  33.45317.66533 0.01 11.74 5689 8.41 17.1 1.22 16 1525 0.02 0.02 1.9 0.08 0.23 0.05 <5 <5 3,200 600 400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 11 5.1 <0.50 <0.50 <0.50
Random DPM00P05 6/26/2007 11:35 San Clemente  33.45317.66533 0.027 5.78 7478 8.76 30.85 1.17 24 1550 0.02 0.04 3.9 0.07 0.3 0.05 5 <5 6,000 <10 320 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.3 8.7 2.8 <0.50 <0.50 <0.50
Random DPM00P05 8/21/2007 07:20 San Clemente  33.45317.66533 0.002 10.13 6917 8.05 21.15 2.32 20 1850 0.02 0.02 1.3 0.07 0.25 0.05 15 <5 19,000 4,700 4,300 87.1 <1.0 <3.0 <3.0 <1.0 <0.50 11 2.3 2.2 <0.50 <0.50 <0.50
Targeted SCBS@M02 8/11/2003 08:30 San Clemente  33.43377.62731 0.009 5.23 7.89 19.98 18.8 29 1220 <0.02 0.05 2.6 2.6 12.76 0.08 21 <5 78,000 37,000 58,000 <5.0 <5.0 <5.0 <5.0 <8.00 41 62 220 <2.00 3.2 4.3
Targeted SCBS@M02 8/22/2003 09:00 San Clemente  33.43377.62731 0.01 5.32 7.32 20.48 8.13 22 1064 <0.02 0.4 3.2 0.12 1.26 0.03 5 <5 62,000 14,000 4,300 <5.0 <5.0 <5.0 <5.0 <8.00 18 3.9 30 <2.00 1.9 <2.00
Targeted SCBS@M02 9/9/2003 09:08 San Clemente  33.43377.62731 0.004 5.23 8 20.6 10.2 22 4042 <0.02 0.37 1.8 0.3 0.27 0.11 12 <5 <10 <10 <10 <5.0 <5.0 <5.0 <5.0 <8.00 18 7.1 44 <2.00 <1.00 <2.00
Targeted SCBS@M02 9/15/2003 14:03 San Clemente  33.43377.62731 0.028 1.69 8.04 26.4 5 29 4886 <0.02 0.16 0.9 0.55 0.22 0.14 12 <5 14,500 27,000 78,000 <5.0 <5.0 <5.0 <5.0 <8.00 21 9.1 27 <2.00 <1.00 <2.00
Targeted SCBS@M02 9/18/2003 12:11 San Clemente  33.43377.62731 0.009 1.75 8.01 19.94 10.6 30 3506 <0.02 3.3 0.8 1.35 0.86 0.54 8 <5 166,000 46,000 119,000 <5.0 <5.0 <5.0 <5.0 <8.00 19 18 52 <2.00 2.2 <2.00
Targeted SCBS@M02 7/15/2004 San Clemente  33.43377.62731 DRY
Targeted SCBS@M02 7/21/2004 09:45 San Clemente  33.43377.62731 0.01 7.66 12162 8.19 20.98 7.48 25 3120 0.26 4.4 0.38 2.02 0.06 10 10,400 8,850 12,700 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 21 8.4 62 <2.00 <1.00 <2.00
Targeted SCBS@M02 8/13/2004 11:00 San Clemente  33.43377.62731 0.01 8.85 6945 8.18 20.12 7.82 1624 <0.02 4.7 0.13 1.27 0.1 10 64,000 37,000 11,200 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 20 9 39 <2.00 <1.00 <2.00
Targeted SCBS@M02 9/8/2004 09:30 San Clemente  33.43377.62731 7.98 9164 8.13 20.9 6.5 26 2834 3 0.45 1.69 0.04 10 <200,000 <200,000 129,000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 26 13 97 <2.00 <1.00 <2.00
Targeted SCBS@M02 9/21/2004 10:45 San Clemente  33.43377.62731 0.008 14.4 11120 8.3 19.1 6.7 28 3066 <0.02 4.4 0.15 1.04 0.08 13 28,000 20,222 49,000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 29 10 15 <2.00 <1.00 <2.00
Targeted SCBS@M02 9/28/2004 09:30 San Clemente  33.43377.62731 0.004 14 17128 8.3 19.1 33.7 19 5496 0.05 2.32 0.2 1.36 0.11 38 7,900 4,800 2,100 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 31 5.2 16 <2.00 <1.00 <2.00
Targeted SCBS@M02 5/17/2005 10:38 San Clemente  33.43377.62731 0.03 7.73 17236 8.03 17.32 2.03 22 5000 <0.02 <0.02 3 <0.05 0.52 0.06 38,000 30,000 3,000 NR NR NR NR NR <0.50 71 5.9 28 <0.50 4.5 <0.50
Targeted SCBS@M02 6/10/2005 07:20 San Clemente  33.43377.62731 0.03 8.9 16664 7.53 18.27 1.7 20 4085 <0.02 0.04 5.1 0.14 0.55 0.08 <5 <5 370,000 47,000 9,400 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 86 4.6 11 <0.50 1.4 <0.50
Targeted SCBS@M02 7/20/2005 10:20 San Clemente  33.43377.62731 0.012 9.05 18516 8.03 20.23 1.52 26 4810 <0.02 <0.02 2.9 0.29 0.51 0.06 10 <5 200,000 150,000 4,200 <10.0 <10.0 <10.0 <10.0 <10.0 0.89 36 7 4.2 <0.50 1.6 <0.50
Targeted SCBS@M02 8/23/2005 10:08 San Clemente  33.43377.62731 0.03 8.8 19631 8.02 19.55 1.8 23 5200 <0.02 <0.02 3.3 <0.05 0.43 0.07 5 <5 720,000 190,000 240 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 67 6.1 11 <0.50 2 <0.50
Targeted SCBS@M02 9/13/2005 08:30 San Clemente  33.43377.62731 0.015 8.88 17801 8.05 18.6 1.2 19 4550 <0.02 <0.02 5 <0.05 0.44 0.04 5 <5 310,000 45,000 1,700 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 54 9.2 3 <0.50 1.3 <0.50
Targeted SCBS@M02 5/10/2006 12:15 San Clemente  33.43377.62731 0.023 8.43 15168 8.04 16.55 1.22 21 3900 <0.02 <0.02 5.1 0.44 0.35 0.05 <5 <5 200,000 58,000 730 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 45 5.8 16 <0.50 1.9 <0.50
Targeted SCBS@M02 6/14/2006 11:00 San Clemente  33.43377.62731 0.015 9.03 16149 7.97 18.07 1.44 23 4100 <0.02 <0.02 3.9 0.12 0.62 0.07 <5 <5 76,000 42,000 2,200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 39 4.4 9.6 <0.50 1.6 <0.50
Targeted SCBS@M02 7/14/2006 10:40 San Clemente  33.43377.62731 0.02 7.44 15733 8.08 20.03 5.91 23 4090 <0.02 <0.02 3.5 0.32 1.01 0.05 20 <5 160,000 10 18,300 <2.0 <1.0 <3.0 <3.0 <1.0 1.3 49 17 20 <0.50 1.6 <0.50
Targeted SCBS@M02 8/3/2006 10:40 San Clemente  33.43377.62731 0.011 7.92 17494 7.87 21.18 1.71 25 4790 <0.02 <0.02 3.3 0.5 0.73 0.1 5 <5 1,190,000 480,000 4,100 <2.0 <1.0 64.9 <3.0 <1.0 <0.50 34 9.3 14 <0.50 1.4 <0.50
Targeted SCBS@M02 9/12/2006 11:00 San Clemente  33.43377.62731 0.02 9.98 17243 7.81 19.61 3.75 22 4995 <0.02 0.04 2.2 0.15 0.5 0.08 6 <5 87,000 12,000 9,600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 37 5.8 4.8 <0.50 0.53 <0.50
Targeted SCBS@M02 5/9/2007 13:00 San Clemente  33.43377.62731 0.015 7.94 16062 8.12 16.63 6.12 23 3905 0.02 0.1 5.8 0.65 2.32 0.14 12 <5 >1,200,000 >1,200,000 640 <2.0 <1.0 <3.0 <3.0 <1.0 0.53 14 18 17 <0.50 1.5 <0.50
Targeted SCBS@M02 6/12/2007 11:15 San Clemente  33.43377.62731 0.019 8.1 13385 8.19 17.44 113 21 3400 0.02 1.52 4.5 5.2 2.92 0.04 60 <5 270,000 6,300 62,000 <2.0 <1.0 <3.0 <3.0 <1.0 1.1 30 67 130 <0.50 1.2 1.1
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ATTACHMENT 1
Dry Weather Monitoring Program Data for San Clemente (collected by County of Orange)

Targeted SCBS@M02 7/18/2007 10:34 San Clemente  33.43377.62731 0.02 9.5 12557 8.06 19.22 5.26 25 3045 0.02 0.19 3.4 0.05 0.83 0.08 9 <5 36,000 7,700 5,500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 13 5.4 6.2 <0.50 <0.50 <0.50
Targeted SCBS@M02 8/7/2007 10:55 San Clemente  33.43377.62731 0.014 9.48 16250 8.16 19.82 4.19 24 4330 0.02 0.03 4 0.05 0.97 0.09 14 <5 30,000 1,700 4,900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 16 4.6 7.8 <0.50 <0.50 <0.50
Targeted SCBS@M02 9/7/2007 10:40 San Clemente  33.43377.62731 0.011 6.65 12940 8.05 19.99 4 25 2730 0.02 0.02 4.2 0.15 0.43 0.06 10 <5 240,000 2,900 3,800 <2.0 <1.0 <3.0 <3.0 <1.0 0.73 14 5.8 23 <0.50 <0.50 <0.50
Random SCM00P03 8/27/2003 10:21 San Clemente  33.44497.65016 0.007 13.6 8.19 20.93 2.77 24 1212 <0.02 <0.02 0.4 0.65 0.27 0.08 30 <5 89,000 42,000 10,800 <5.0 <5.0 <5.0 <5.0 <8.00 15 12 62 <2.00 <1.00 <2.00
Random SCM00P03 5/13/2004 San Clemente  33.44497.65016 DRY
Random SCM00P03 8/12/2004 11:45 San Clemente  33.44497.65016 8.07 5662 7.75 21.72 1296 0.06 2.4 0.35 0.69 <5 NR NR NR <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 18 6.5 39 <2.00 <1.00 <2.00
Random SCM00P03 9/2/2004 11:00 San Clemente  33.44497.65016 4.18 5653 7.58 22.32 1.6 26 1660 0.17 2.1 0.15 0.74 0.04 <5 27,000 17,800 1,400 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 19 8.2 36 <2.00 <1.00 <2.00
Random SCM00P03 5/31/2005 11:30 San Clemente  33.44497.65016 0.006 9.08 4913 7.65 19 3.35 22 950 <0.02 0.07 2.9 0.18 1.4 0.05 <5 <5 370,000 4,600 13,000 NR NR NR NR NR 0.53 24 13 81 <0.50 0.54 <0.50
Random SCM00P03 7/19/2005 10:35 San Clemente  33.44497.65016 0.001 12.17 12440 8.27 20.81 2.01 21 2030 <0.00 0.06 0.4 <0.03 0.6 0.12 27 <5 15,000 2,400 800 <10.0 <10.0 <10.0 <10.0 <10.0 0.58 39 8.6 6.2 <0.50 1.1 <0.50
Random SCM00P03 8/18/2005 10:40 San Clemente  33.44497.65016 0.014 9.52 3839 8.14 19.56 4.43 30 450 <0.02 0.29 4.4 1.02 2.95 0.05 6 <5 37,000 31,000 2,500 <10.0 <10.0 <10.0 <10.0 <10.0 0.85 18 23 66 <0.50 0.78 1.1
Random SCM00P03 5/31/2006 10:59 San Clemente  33.44497.65016 0.006 13.92 11730 8.27 24.4 16.1 25 1878 <0.02 0.09 1.3 0.08 0.67 0.08 20 <5 3,200 600 2,000 <2.0 <1.0 <3.0 <3.0 <1.0 0.79 38 11 20 <0.50 0.85 <0.50
Random SCM00P03 7/6/2006 10:55 San Clemente  33.44497.65016 0.144 9.08 1426 8.25 22.04 22.9 27 285 <0.02 0.59 1.8 4.3 1.49 <0.02 24 <5 >1,200,000 5,100 7,400 <2.0 <1.0 <3.0 <3.0 <1.0 1 9.9 14 500 <0.50 <0.50 <0.50
Random SCM00P03 8/31/2006 10:55 San Clemente  33.44497.65016 0.004 9.73 4191 8.22 20.56 4.49 28 605 <0.02 <0.02 1.9 0.7 1.37 0.06 9 <5 160,000 21,000 11,000 <2.0 <1.0 <3.0 <3.0 <1.0 1.8 15 8.9 77 <0.50 <0.50 <0.50
Random SCM00P03 5/25/2007 11:15 San Clemente  33.44497.65016 0.004 9.94 4538 8.28 18.01 2.66 22 1175 0.02 0.03 2.5 0.09 1.48 0.05 <5 <5 2,800 1,200 1,100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 10 6.7 47 <0.50 0.63 <0.50
Random SCM00P03 6/26/2007 09:45 San Clemente  33.44497.65016 5.79 7753 8.21 18.83 4.85 21 1850 0.02 0.03 2.1 0.05 1.26 0.05 <5 <5 3,800 500 600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 14 6.6 62 <0.50 3.5 <0.50
Random SCM00P03 8/21/2007 San Clemente  33.44497.65016 DRY
Random SCM02XXX 6/23/2003 09:25 San Clemente  33.45767.60074 0.041 10.54 7.89 16.89 7.82 18 6900 <0.02 <0.02 6.7 <0.05 0.3 0.1 37 <5 16,000 2,850 12,650 <5.0 <5.0 <5.0 <5.0 <8.00 760 <2.00 130 <2.00 54 <2.00
Random SCM02XXX 9/8/2003 09:18 San Clemente  33.45767.60074 0.248 8.87 8.1 23.05 403 25 434 <0.02 1.3 0.45 0.18 0.38 555 <5 3,800 3,100 1,760 <5.0 <5.0 <5.0 <5.0 120 9.8 9.6 50 <2.00 <1.00 <2.00
Random SCM02XXX 7/15/2004 11:30 San Clemente  33.45767.60074 0.048 9.33 835 8.27 19.12 13.5 34 808 0.07 0.7 0.1 1.56 0.03 35 12,000 6,100 3,900 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 14 7.4 160 <2.00 <1.00 <2.00
Random SCM02XXX 8/13/2004 09:30 San Clemente  33.45767.60074 7.02 2165 7.38 20.9 3.44 700 0.37 3.1 1.5 2.49 0.12 7 77,000 67,000 4,700 20.3 <5.0 24.1 <5.0 <10.0 <8.00 25 13 54 <2.00 5.4 <2.00
Random SCM02XXX 9/8/2004 San Clemente  33.45767.60074 DRY
Random SCM02XXX 9/16/2004 11:16 San Clemente  33.45767.60074 0.059 9.14 823 8.1 19.53 62.1 600 1.5 2.33 0.07 70 111,000 85,000 17,200 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 12 7.8 <10.00 <2.00 <1.00 <2.00
Random SCM02XXX 5/17/2005 08:50 San Clemente  33.45767.60074 0.3 7.23 1572 8.3 15.91 7.13 22 1000 <0.02 0.06 3.5 <0.05 1.5 0.04 22,000 5,200 13,000 NR NR NR NR NR 0.82 22 6.1 4.5 <0.50 0.52 <0.50
Random SCM02XXX 7/20/2005 08:45 San Clemente  33.45767.60074 0.578 9.75 3662 8.05 18.89 46.9 26 955 <0.02 0.09 1.7 <0.05 1.28 0.09 104 <5 65,000 27,000 5,700 <10.0 <10.0 <10.0 <10.0 <10.0 0.54 29 5.2 4.1 <0.50 <0.50 <0.50
Random SCM02XXX 8/23/2005 08:37 San Clemente  33.45767.60074 0.24 9.6 3337 8.13 18.33 3.1 21 1015 <0.02 0.04 1.8 0.06 1.51 0.13 6 <5 25,000 12,000 4,800 <10.0 <10.0 <10.0 <10.0 <10.0 0.58 24 4 3.3 <0.50 0.52 <0.50
Random SCM02XXX 5/30/2006 13:09 San Clemente  33.45767.60074 0.4 9.49 1452 8.14 19.82 16.9 27 382 <0.02 0.28 1.8 0.35 0.79 0.05 24 <5 5,900 3,600 530 <2.0 <1.0 <3.0 <3.0 <1.0 0.64 11 5.3 7.6 <0.50 <0.50 <0.50
Random SCM02XXX 7/27/2006 09:25 San Clemente  33.45767.60074 1.125 9.26 1699 8.14 22.94 16.1 28 425 <0.02 14.7 1.9 0.08 1.64 0.98 20 <5 630 270 400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.6 6.9 11 <0.50 <0.50 <0.50
Random SCM02XXX 9/7/2006 09:25 San Clemente  33.45767.60074 0.706 8.34 2006 8.02 21.88 16.1 24 680 <0.02 9 4 0.06 1.67 0.24 27 <5 52,000 2,900 3,000 178 <1.0 <3.0 <3.0 <1.0 <0.50 12 5.9 75 <0.50 <0.50 <0.50
Random SCM02XXX 5/29/2007 09:55 San Clemente  33.45767.60074 0.346 10.34 2558 8.26 15.67 5.17 19 900 0.02 0.02 2.8 0.09 1.23 0.02 10 <5 15,000 9,000 4,900 42.7 <1.0 34.2 <3.0 <1.0 0.55 16 4.6 6.8 <0.50 0.53 <0.50
Random SCM02XXX 6/29/2007 09:35 San Clemente  33.45767.60074 0.504 7.45 2528 8.19 17.15 3.95 23 900 0.02 0.02 3.1 0.05 1.39 0.05 6 <5 37,000 930 2,000 25.3 <1.0 22.5 <3.0 <1.0 0.69 14 4.9 7.9 <0.50 0.56 <0.50
Random SCM02XXX 8/24/2007 09:15 San Clemente  33.45767.60074 0.6 6.5 1920 7.8 21.38 3.51 23 530 0.02 2.85 11.2 0.07 2.35 0.06 <5 <5 150,000 22,000 39,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.8 3.7 18 <0.50 <0.50 <0.50
Random SCM03P01 8/15/2003 09:33 San Clemente  33.45607.57374 0.432 7.86 7.44 20.92 17.6 26 544 <0.02 <0.02 2 <0.05 0.53 0.29 18 <5 94,000 56,000 2,950 600 <5.0 <5.0 <5.0 <8.00 22 8 35 <2.00 3.3 <2.00
Random SCM03P01 8/22/2003 09:45 San Clemente  33.45607.57374 7.08 7.8 21.61 4.88 25 562 <0.02 0.09 3.2 0.15 1.98 <0.02 17 <5 59,000 5,000 3,200 179 <5.0 <5.0 <5.0 <8.00 17 8.4 19 <2.00 2 <2.00
Random SCM03P01 9/8/2003 10:28 San Clemente  33.45607.57374 0.444 7.83 7.47 20.5 6.94 28 588 <0.02 0.09 1.1 0.1 0.41 0.11 <5 <5 4,500 3,200 5,900 37 <5.0 <5.0 118 <8.00 26 9.2 53 <2.00 4.3 <2.00
Random SCM03P01 7/15/2004 10:30 San Clemente  33.45607.57374 7.67 2506 7.34 20.64 3.07 31 784 2.6 1.24 0.07 14 8,000 2,800 6,000 16.7 <5.0 <5.0 <5.0 <10.0 <8.00 37 9.3 63 <2.00 8.8 <2.00
Random SCM03P01 8/13/2004 10:15 San Clemente  33.45607.57374 0.048 9.34 1770 8.3 19.18 4.79 568 0.05 1.5 0.1 1.24 0.05 10 84,000 49,000 58,000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 14 7 21 <2.00 <1.00 <2.00
Random SCM03P01 9/8/2004 12:00 San Clemente  33.45607.57374 6.53 1769 7.33 20.53 1.59 732 0.06 2.5 0.1 1.53 0.1 <5 3,200 1,400 1,080 16.4 <5.0 2,390 <5.0 <10.0 <8.00 30 9 54 <2.00 5.9 <2.00
Random SCM03P01 5/17/2005 07:15 San Clemente  33.45607.57374 0.225 5.02 2823 7.3 16.88 2.03 19 800 <0.02 0.14 3.4 <0.05 1.14 0.05 36,000 30,000 8,000 NR NR NR NR NR 0.5 42 5.8 22 <0.50 6.6 <0.50
Random SCM03P01 7/20/2005 07:15 San Clemente  33.45607.57374 1.013 6.56 2606 7.17 19.91 2.13 26 792 <0.02 0.09 3.2 <0.05 1.12 0.04 <5 <5 180,000 190,000 13,800 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 42 6.9 26 <0.50 7.9 <0.50
Random SCM03P01 8/23/2005 07:23 San Clemente  33.45607.57374 0.234 7.55 2333 7.48 20.11 2.5 18 725 <0.02 0.1 2.9 <0.05 1.36 0.07 5 <5 48,000 16,000 6,200 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 35 5.5 19 <0.50 6.6 <0.50
Random SCM03P01 5/30/2006 11:05 San Clemente  33.45607.57374 0.2 7.56 3299 7.4 18.15 0.85 25 832 <0.02 0.55 5.3 <0.03 1.02 0.05 <5 <5 28,000 2,400 800 <2.0 <1.0 <3.0 <3.0 <1.0 0.58 66 5.3 40 <0.50 15 <0.50
Random SCM03P01 7/27/2006 07:25 San Clemente  33.45607.57374 0.63 7.59 2512 7.57 21.93 2.57 25 685 <0.02 0.49 3.6 0.28 2.06 0.09 <5 <5 1,080,000 570,000 >1,200,000 21.6 <1.0 <3.0 <3.0 <1.0 <0.50 59 6.7 46 <0.50 13 <0.50
Random SCM03P01 9/7/2006 07:25 San Clemente  33.45607.57374 0.36 4.8 2242 7.71 21.37 2.56 19 680 <0.02 1.3 4.8 0.18 1.94 0.05 <5 <5 450,000 50,000 86,000 61.4 <1.0 <3.0 <3.0 <1.0 <0.50 57 6.1 37 <0.50 12 <0.50
Random SCM03P01 5/29/2007 08:00 San Clemente  33.45607.57374 0.45 6.24 2644 7.44 17.22 1.12 18 775 0.02 0.59 5 0.1 0.99 0.04 <5 <5 4,600 50,000 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 60 5.3 32 <0.50 13 <0.50
Random SCM03P01 6/29/2007 07:45 San Clemente  33.45607.57374 0.56 4.81 2736 7.63 18.6 1.4 20 950 0.02 0.24 5.4 0.07 1.19 0.05 <5 24 290,000 27,000 20,000 <2.0 <1.0 11.1 <3.0 <1.0 <0.50 73 7 45 <0.50 16 <0.50
Random SCM03P01 8/24/2007 07:28 San Clemente  33.45607.57374 0.6 6.47 2977 7.43 21.57 1.82 21 940 0.02 4.03 5.6 0.05 1.27 0.07 <5 <5 5,000 3,000 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 81 4.5 54 <0.50 21 <0.50
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City of San Clemente Dry Weather Sampling 2006

SAMPLENAME METHODNAME ANALYTE 7/20/2006 8/17/2006 UNITS
Mares @ Diamonte M.H. SM 4500-NH3 Ammonia as N 2.40 2.10 mg/L
Mares @ Diamonte M.H. EPA 200.7 Cadmium ND ND mg/L
Mares @ Diamonte M.H. EPA 200.7 Copper ND ND mg/L
Mares @ Diamonte M.H. SM 9230C Enterococcus 6700 15000 CFU/100 mL
Mares @ Diamonte M.H. SM 9222D Fecal Coliforms 5100 17000 CFU/100 mL
Mares @ Diamonte M.H. EPA 200.7 Lead ND ND mg/L
Mares @ Diamonte M.H. EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Mares @ Diamonte M.H. EPA 353.3 Nitrate as N 4.10 4.40 mg/L
Mares @ Diamonte M.H. EPA 413.1 Oil & Grease ND 1.40 mg/L
Mares @ Diamonte M.H. EPA 365.2 Orthophosphate as P 0.380 0.290 mg/L
Mares @ Diamonte M.H. EPA 150.1 pH 7.30 7.10 pH Units
Mares @ Diamonte M.H. EPA 420.1 Phenolics ND ND mg/L
Mares @ Diamonte M.H. EPA 120.1 Specific Conductance (EC) 2990 2530 µmhos/cm
Mares @ Diamonte M.H. SM 9222B Total Coliforms 140000 180000 CFU/100 mL
Mares @ Diamonte M.H. EPA 160.1 Total Dissolved Solids 2100 1720 mg/L
Mares @ Diamonte M.H. SM 2340 C Total Hardness 744 728 mg/L
Mares @ Diamonte M.H. EPA 180.1 Turbidity 5.60 4.80 NTU
Mares @ Diamonte M.H. EPA 200.7 Zinc 0.026 ND mg/L
Calle Nuevo SM 4500-NH3 Ammonia as N 2.95 2.55 mg/L
Calle Nuevo EPA 200.7 Cadmium 0.0089 0.0068 mg/L
Calle Nuevo EPA 200.7 Copper ND ND mg/L
Calle Nuevo SM 9230C Enterococcus 12000 12000 CFU/100 mL
Calle Nuevo SM 9222D Fecal Coliforms 15000 11000 CFU/100 mL
Calle Nuevo EPA 200.7 Lead ND ND mg/L
Calle Nuevo EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Calle Nuevo EPA 353.3 Nitrate as N 3.60 3.90 mg/L
Calle Nuevo EPA 413.1 Oil & Grease ND ND mg/L
Calle Nuevo EPA 365.2 Orthophosphate as P 0.340 0.320 mg/L
Calle Nuevo EPA 150.1 pH 7.13 7.00 pH Units
Calle Nuevo EPA 420.1 Phenolics ND ND mg/L
Calle Nuevo EPA 120.1 Specific Conductance (EC) 4670 4120 µmhos/cm
Calle Nuevo SM 9222B Total Coliforms 110000 95000 CFU/100 mL
Calle Nuevo EPA 160.1 Total Dissolved Solids 3270 2950 mg/L
Calle Nuevo SM 2340 C Total Hardness 1380 1260 mg/L
Calle Nuevo EPA 180.1 Turbidity 3.10 3.40 NTU
Calle Nuevo EPA 200.7 Zinc 0.043 0.039 mg/L
Ave. Vaquero SM 4500-NH3 Ammonia as N 3.15 3.40 mg/L
Ave. Vaquero EPA 200.7 Cadmium 0.011 0.0042 mg/L
Ave. Vaquero EPA 200.7 Copper ND ND mg/L
Ave. Vaquero SM 9230C Enterococcus 11000 8600 CFU/100 mL
Ave. Vaquero SM 9222D Fecal Coliforms 13000 9100 CFU/100 mL
Ave. Vaquero EPA 200.7 Lead ND ND mg/L
Ave. Vaquero EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Ave. Vaquero EPA 353.3 Nitrate as N 4.20 4.40 mg/L
Ave. Vaquero EPA 413.1 Oil & Grease ND ND mg/L
Ave. Vaquero EPA 365.2 Orthophosphate as P 0.400 0.300 mg/L
Ave. Vaquero EPA 150.1 pH 7.62 7.40 pH Units
Ave. Vaquero EPA 420.1 Phenolics ND ND mg/L
Ave. Vaquero EPA 120.1 Specific Conductance (EC) 5550 4230 µmhos/cm
Ave. Vaquero SM 9222B Total Coliforms 72000 68000 CFU/100 mL
Ave. Vaquero EPA 160.1 Total Dissolved Solids 3880 2830 mg/L
Ave. Vaquero SM 2340 C Total Hardness 1540 1300 mg/L
Ave. Vaquero EPA 180.1 Turbidity 2.50 2.12 NTU
Ave. Vaquero EPA 200.7 Zinc 0.038 0.028 mg/L
Calle Grande Vista SM 4500-NH3 Ammonia as N 2.70 2.50 mg/L
Calle Grande Vista EPA 200.7 Cadmium 0.011 ND mg/L
Calle Grande Vista EPA 200.7 Copper ND ND mg/L
Calle Grande Vista SM 9230C Enterococcus 91000 7400 CFU/100 mL
Calle Grande Vista SM 9222D Fecal Coliforms 12000 3700 CFU/100 mL
Calle Grande Vista EPA 200.7 Lead ND ND mg/L
Calle Grande Vista EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Calle Grande Vista EPA 353.3 Nitrate as N 3.70 3.90 mg/L
Calle Grande Vista EPA 413.1 Oil & Grease ND 1.30 mg/L
Calle Grande Vista EPA 365.2 Orthophosphate as P 0.410 0.270 mg/L
Calle Grande Vista EPA 150.1 pH 7.65 7.60 pH Units
Calle Grande Vista EPA 420.1 Phenolics ND ND mg/L
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City of San Clemente Dry Weather Sampling 2006

SAMPLENAME METHODNAME ANALYTE 7/20/2006 8/17/2006 UNITS
Calle Grande Vista EPA 120.1 Specific Conductance (EC) 6550 5420 µmhos/cm
Calle Grande Vista SM 9222B Total Coliforms 66000 22000 CFU/100 mL
Calle Grande Vista EPA 160.1 Total Dissolved Solids 4580 3840 mg/L
Calle Grande Vista SM 2340 C Total Hardness 1700 1510 mg/L
Calle Grande Vista EPA 180.1 Turbidity 4.80 4.00 NTU
Calle Grande Vista EPA 200.7 Zinc 0.029 0.029 mg/L
Via Cascadita SM 4500-NH3 Ammonia as N 3.34 3.16 mg/L
Via Cascadita EPA 200.7 Cadmium 0.011 ND mg/L
Via Cascadita EPA 200.7 Copper ND ND mg/L
Via Cascadita SM 9230C Enterococcus 350 1900 CFU/100 mL
Via Cascadita SM 9222D Fecal Coliforms 220 480 CFU/100 mL
Via Cascadita EPA 200.7 Lead ND ND mg/L
Via Cascadita EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Via Cascadita EPA 353.3 Nitrate as N 2.40 2.60 mg/L
Via Cascadita EPA 413.1 Oil & Grease 2.00 ND mg/L
Via Cascadita EPA 365.2 Orthophosphate as P 0.230 0.260 mg/L
Via Cascadita EPA 150.1 pH 7.10 7.10 pH Units
Via Cascadita EPA 420.1 Phenolics ND ND mg/L
Via Cascadita EPA 120.1 Specific Conductance (EC) 8640 8240 µmhos/cm
Via Cascadita SM 9222B Total Coliforms 8800 5000 CFU/100 mL
Via Cascadita EPA 160.1 Total Dissolved Solids 6050 5530 mg/L
Via Cascadita SM 2340 C Total Hardness 1890 1720 mg/L
Via Cascadita EPA 180.1 Turbidity 4.07 3.93 NTU
Via Cascadita EPA 200.7 Zinc 0.050 0.028 mg/L
Camino Vera Cruz SM 4500-NH3 Ammonia as N 2.30 2.80 mg/L
Camino Vera Cruz EPA 200.7 Cadmium 0.0061 0.0050 mg/L
Camino Vera Cruz EPA 200.7 Copper ND ND mg/L
Camino Vera Cruz SM 9230C Enterococcus 8500 11000 CFU/100 mL
Camino Vera Cruz SM 9222D Fecal Coliforms 1300 7500 CFU/100 mL
Camino Vera Cruz EPA 200.7 Lead ND ND mg/L
Camino Vera Cruz EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Camino Vera Cruz EPA 353.3 Nitrate as N 4.00 3.80 mg/L
Camino Vera Cruz EPA 413.1 Oil & Grease ND 2.20 mg/L
Camino Vera Cruz EPA 365.2 Orthophosphate as P 0.350 0.390 mg/L
Camino Vera Cruz EPA 150.1 pH 7.37 7.45 pH Units
Camino Vera Cruz EPA 420.1 Phenolics ND ND mg/L
Camino Vera Cruz EPA 120.1 Specific Conductance (EC) 3840 3980 µmhos/cm
Camino Vera Cruz SM 9222B Total Coliforms 34000 53000 CFU/100 mL
Camino Vera Cruz EPA 160.1 Total Dissolved Solids 2690 2810 mg/L
Camino Vera Cruz SM 2340 C Total Hardness 860 844 mg/L
Camino Vera Cruz EPA 180.1 Turbidity 5.20 4.90 NTU
Camino Vera Cruz EPA 200.7 Zinc 0.042 0.053 mg/L
Calle Del Cerro SM 4500-NH3 Ammonia as N 1.92 1.75 mg/L
Calle Del Cerro EPA 200.7 Cadmium ND ND mg/L
Calle Del Cerro EPA 200.7 Copper ND ND mg/L
Calle Del Cerro SM 9230C Enterococcus 7200 18000 CFU/100 mL
Calle Del Cerro SM 9222D Fecal Coliforms 2900 8200 CFU/100 mL
Calle Del Cerro EPA 200.7 Lead ND ND mg/L
Calle Del Cerro EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Calle Del Cerro EPA 353.3 Nitrate as N 2.50 2.70 mg/L
Calle Del Cerro EPA 413.1 Oil & Grease 1.20 1.50 mg/L
Calle Del Cerro EPA 365.2 Orthophosphate as P 0.210 0.250 mg/L
Calle Del Cerro EPA 150.1 pH 7.80 7.70 pH Units
Calle Del Cerro EPA 420.1 Phenolics ND ND mg/L
Calle Del Cerro EPA 120.1 Specific Conductance (EC) 2600 2120 µmhos/cm
Calle Del Cerro SM 9222B Total Coliforms 61000 57000 CFU/100 mL
Calle Del Cerro EPA 160.1 Total Dissolved Solids 1820 1500 mg/L
Calle Del Cerro SM 2340 C Total Hardness 390 320 mg/L
Calle Del Cerro EPA 180.1 Turbidity 2.14 2.80 NTU
Calle Del Cerro EPA 200.7 Zinc ND ND mg/L
Linda Lane SM 4500-NH3 Ammonia as N 1.82 1.96 mg/L
Linda Lane EPA 200.7 Cadmium ND ND mg/L
Linda Lane EPA 200.7 Copper ND 0.026 mg/L
Linda Lane SM 9230C Enterococcus 11000 21000 CFU/100 mL
Linda Lane SM 9222D Fecal Coliforms 8700 6300 CFU/100 mL
Linda Lane EPA 200.7 Lead ND ND mg/LPage 2 of 5
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City of San Clemente Dry Weather Sampling 2006

SAMPLENAME METHODNAME ANALYTE 7/20/2006 8/17/2006 UNITS
Linda Lane EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Linda Lane EPA 353.3 Nitrate as N 1.90 2.10 mg/L
Linda Lane EPA 413.1 Oil & Grease ND 2.50 mg/L
Linda Lane EPA 365.2 Orthophosphate as P 0.230 0.290 mg/L
Linda Lane EPA 150.1 pH 7.67 7.54 pH Units
Linda Lane EPA 420.1 Phenolics ND ND mg/L
Linda Lane EPA 120.1 Specific Conductance (EC) 10200 4710 µmhos/cm
Linda Lane SM 9222B Total Coliforms 130000 39000 CFU/100 mL
Linda Lane EPA 160.1 Total Dissolved Solids 7160 3280 mg/L
Linda Lane SM 2340 C Total Hardness 2700 1310 mg/L
Linda Lane EPA 180.1 Turbidity 13.4 8.50 NTU
Linda Lane EPA 200.7 Zinc ND 0.14 mg/L
T-Street/Cristobal SM 4500-NH3 Ammonia as N 1.32 1.54 mg/L
T-Street/Cristobal EPA 200.7 Cadmium ND ND mg/L
T-Street/Cristobal EPA 200.7 Copper ND ND mg/L
T-Street/Cristobal SM 9230C Enterococcus 1300 1800 CFU/100 mL
T-Street/Cristobal SM 9222D Fecal Coliforms 740 1200 CFU/100 mL
T-Street/Cristobal EPA 200.7 Lead ND ND mg/L
T-Street/Cristobal EPA 425.1 Methylene Blue Active Substances ND ND mg/L
T-Street/Cristobal EPA 353.3 Nitrate as N 1.72 1.80 mg/L
T-Street/Cristobal EPA 413.1 Oil & Grease 1.10 ND mg/L
T-Street/Cristobal EPA 365.2 Orthophosphate as P 0.110 0.140 mg/L
T-Street/Cristobal EPA 150.1 pH 7.20 7.28 pH Units
T-Street/Cristobal EPA 420.1 Phenolics ND ND mg/L
T-Street/Cristobal EPA 120.1 Specific Conductance (EC) 8410 12000 µmhos/cm
T-Street/Cristobal SM 9222B Total Coliforms 84000 17000 CFU/100 mL
T-Street/Cristobal EPA 160.1 Total Dissolved Solids 5890 8440 mg/L
T-Street/Cristobal SM 2340 C Total Hardness 2010 2160 mg/L
T-Street/Cristobal EPA 180.1 Turbidity 2.31 1.98 NTU
T-Street/Cristobal EPA 200.7 Zinc 0.054 0.082 mg/L
Junipero SM 4500-NH3 Ammonia as N 5.90 4.85 mg/L
Junipero EPA 200.7 Cadmium ND ND mg/L
Junipero EPA 200.7 Copper ND ND mg/L
Junipero SM 9230C Enterococcus 1600 430 CFU/100 mL
Junipero SM 9222D Fecal Coliforms 920 20 CFU/100 mL
Junipero EPA 200.7 Lead ND ND mg/L
Junipero EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Junipero EPA 353.3 Nitrate as N 1.40 1.40 mg/L
Junipero EPA 413.1 Oil & Grease ND ND mg/L
Junipero EPA 365.2 Orthophosphate as P 0.730 0.610 mg/L
Junipero EPA 150.1 pH 7.50 7.60 pH Units
Junipero EPA 420.1 Phenolics ND ND mg/L
Junipero EPA 120.1 Specific Conductance (EC) 9640 7840 µmhos/cm
Junipero SM 9222B Total Coliforms 17000 1000 CFU/100 mL
Junipero EPA 160.1 Total Dissolved Solids 6750 5460 mg/L
Junipero SM 2340 C Total Hardness 1200 1030 mg/L
Junipero EPA 180.1 Turbidity 1.77 1.56 NTU
Junipero EPA 200.7 Zinc ND ND mg/L
Manhole @ Estancia SM 4500-NH3 Ammonia as N 2.40 2.10 mg/L
Manhole @ Estancia EPA 200.7 Cadmium ND ND mg/L
Manhole @ Estancia EPA 200.7 Copper ND ND mg/L
Manhole @ Estancia SM 9230C Enterococcus 6700 15000 CFU/100 mL
Manhole @ Estancia SM 9222D Fecal Coliforms 5100 17000 CFU/100 mL
Manhole @ Estancia EPA 200.7 Lead ND ND mg/L
Manhole @ Estancia EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Manhole @ Estancia EPA 353.3 Nitrate as N 4.10 4.40 mg/L
Manhole @ Estancia EPA 413.1 Oil & Grease ND 1.40 mg/L
Manhole @ Estancia EPA 365.2 Orthophosphate as P 0.380 0.290 mg/L
Manhole @ Estancia EPA 150.1 pH 7.30 7.10 pH Units
Manhole @ Estancia EPA 420.1 Phenolics ND ND mg/L
Manhole @ Estancia EPA 120.1 Specific Conductance (EC) 2990 2530 µmhos/cm
Manhole @ Estancia SM 9222B Total Coliforms 140000 180000 CFU/100 mL
Manhole @ Estancia EPA 160.1 Total Dissolved Solids 2100 1720 mg/L
Manhole @ Estancia SM 2340 C Total Hardness 744 728 mg/L
Manhole @ Estancia EPA 180.1 Turbidity 5.60 4.80 NTU
Manhole @ Estancia EPA 200.7 Zinc 0.026 ND mg/LPage 3 of 5
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SAMPLENAME METHODNAME ANALYTE 7/20/2006 8/17/2006 UNITS
Vista Azul & Mira Costa SM 4500-NH3 Ammonia as N 0.590 0.660 mg/L
Vista Azul & Mira Costa EPA 200.7 Cadmium ND ND mg/L
Vista Azul & Mira Costa EPA 200.7 Copper ND ND mg/L
Vista Azul & Mira Costa SM 9230C Enterococcus 7600 1200 CFU/100 mL
Vista Azul & Mira Costa SM 9222D Fecal Coliforms 3300 410 CFU/100 mL
Vista Azul & Mira Costa EPA 200.7 Lead ND ND mg/L
Vista Azul & Mira Costa EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Vista Azul & Mira Costa EPA 353.3 Nitrate as N 2.30 2.40 mg/L
Vista Azul & Mira Costa EPA 413.1 Oil & Grease 1.70 ND mg/L
Vista Azul & Mira Costa EPA 365.2 Orthophosphate as P 0.180 0.150 mg/L
Vista Azul & Mira Costa EPA 150.1 pH 7.16 7.10 pH Units
Vista Azul & Mira Costa EPA 420.1 Phenolics ND ND mg/L
Vista Azul & Mira Costa EPA 120.1 Specific Conductance (EC) 1210 5470 µmhos/cm
Vista Azul & Mira Costa SM 9222B Total Coliforms 81000 13000 CFU/100 mL
Vista Azul & Mira Costa EPA 160.1 Total Dissolved Solids 850 3720 mg/L
Vista Azul & Mira Costa SM 2340 C Total Hardness 260 1330 mg/L
Vista Azul & Mira Costa EPA 180.1 Turbidity 8.39 5.60 NTU
Vista Azul & Mira Costa EPA 200.7 Zinc ND ND mg/L
357 Estival SM 4500-NH3 Ammonia as N 2.95 2.54 mg/L
357 Estival EPA 200.7 Cadmium ND ND mg/L
357 Estival EPA 200.7 Copper ND ND mg/L
357 Estival SM 9230C Enterococcus 1800 1500 CFU/100 mL
357 Estival SM 9222D Fecal Coliforms 420 1100 CFU/100 mL
357 Estival EPA 200.7 Lead ND ND mg/L
357 Estival EPA 425.1 Methylene Blue Active Substances ND ND mg/L
357 Estival EPA 353.3 Nitrate as N 3.40 3.60 mg/L
357 Estival EPA 413.1 Oil & Grease 2.10 2.00 mg/L
357 Estival EPA 365.2 Orthophosphate as P 0.300 0.260 mg/L
357 Estival EPA 150.1 pH 7.67 7.54 pH Units
357 Estival EPA 420.1 Phenolics ND ND mg/L
357 Estival EPA 120.1 Specific Conductance (EC) 10500 9950 µmhos/cm
357 Estival SM 9222B Total Coliforms 24000 27000 CFU/100 mL
357 Estival EPA 160.1 Total Dissolved Solids 7320 6670 mg/L
357 Estival SM 2340 C Total Hardness 1710 1680 mg/L
357 Estival EPA 180.1 Turbidity 1.00 1.30 NTU
357 Estival EPA 200.7 Zinc ND ND mg/L
Under Pier @ North Pipe SM 4500-NH3 Ammonia as N 3.20 3.08 mg/L
Under Pier @ North Pipe EPA 200.7 Cadmium ND ND mg/L
Under Pier @ North Pipe EPA 200.7 Copper ND ND mg/L
Under Pier @ North Pipe SM 9230C Enterococcus 5400 3200 CFU/100 mL
Under Pier @ North Pipe SM 9222D Fecal Coliforms 4900 3800 CFU/100 mL
Under Pier @ North Pipe EPA 200.7 Lead ND ND mg/L
Under Pier @ North Pipe EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Under Pier @ North Pipe EPA 353.3 Nitrate as N 4.50 4.10 mg/L
Under Pier @ North Pipe EPA 413.1 Oil & Grease ND 1.30 mg/L
Under Pier @ North Pipe EPA 365.2 Orthophosphate as P 0.590 0.620 mg/L
Under Pier @ North Pipe EPA 150.1 pH 7.48 7.32 pH Units
Under Pier @ North Pipe EPA 420.1 Phenolics ND ND mg/L
Under Pier @ North Pipe EPA 120.1 Specific Conductance (EC) 9980 10700 µmhos/cm
Under Pier @ North Pipe SM 9222B Total Coliforms 120000 64000 CFU/100 mL
Under Pier @ North Pipe EPA 160.1 Total Dissolved Solids 6990 7520 mg/L
Under Pier @ North Pipe SM 2340 C Total Hardness 2000 2040 mg/L
Under Pier @ North Pipe EPA 180.1 Turbidity 2.62 2.12 NTU
Under Pier @ North Pipe EPA 200.7 Zinc 0.047 0.032 mg/L
100 yds. North of Pier SM 4500-NH3 Ammonia as N 2.10 2.26 mg/L
100 yds. North of Pier EPA 200.7 Cadmium ND ND mg/L
100 yds. North of Pier EPA 200.7 Copper ND ND mg/L
100 yds. North of Pier SM 9230C Enterococcus 1500 16000 CFU/100 mL
100 yds. North of Pier SM 9222D Fecal Coliforms 870 12000 CFU/100 mL
100 yds. North of Pier EPA 200.7 Lead ND ND mg/L
100 yds. North of Pier EPA 425.1 Methylene Blue Active Substances ND ND mg/L
100 yds. North of Pier EPA 353.3 Nitrate as N 7.00 6.70 mg/L
100 yds. North of Pier EPA 413.1 Oil & Grease ND 1.60 mg/L
100 yds. North of Pier EPA 365.2 Orthophosphate as P 0.210 0.240 mg/L
100 yds. North of Pier EPA 150.1 pH 7.75 7.60 pH Units
100 yds. North of Pier EPA 420.1 Phenolics ND ND mg/LPage 4 of 5
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City of San Clemente Dry Weather Sampling 2006

SAMPLENAME METHODNAME ANALYTE 7/20/2006 8/17/2006 UNITS
100 yds. North of Pier EPA 120.1 Specific Conductance (EC) 6920 9450 µmhos/cm
100 yds. North of Pier SM 9222B Total Coliforms 75000 150000 CFU/100 mL
100 yds. North of Pier EPA 160.1 Total Dissolved Solids 4840 6630 mg/L
100 yds. North of Pier SM 2340 C Total Hardness 1090 1250 mg/L
100 yds. North of Pier EPA 180.1 Turbidity 9.90 8.10 NTU
100 yds. North of Pier EPA 200.7 Zinc 0.026 0.028 mg/L
Los Molinos SM 4500-NH3 Ammonia as N 2.45 2.62 mg/L
Los Molinos EPA 200.7 Cadmium ND ND mg/L
Los Molinos EPA 200.7 Copper ND ND mg/L
Los Molinos SM 9230C Enterococcus 1200 5700 CFU/100 mL
Los Molinos SM 9222D Fecal Coliforms 1300 2200 CFU/100 mL
Los Molinos EPA 200.7 Lead ND ND mg/L
Los Molinos EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Los Molinos EPA 353.3 Nitrate as N 1.60 1.50 mg/L
Los Molinos EPA 413.1 Oil & Grease ND 1.40 mg/L
Los Molinos EPA 365.2 Orthophosphate as P 0.270 0.300 mg/L
Los Molinos EPA 150.1 pH 8.80 8.10 pH Units
Los Molinos EPA 420.1 Phenolics ND ND mg/L
Los Molinos EPA 120.1 Specific Conductance (EC) 4830 5040 µmhos/cm
Los Molinos SM 9222B Total Coliforms 11000 27000 CFU/100 mL
Los Molinos EPA 160.1 Total Dissolved Solids 3380 3550 mg/L
Los Molinos SM 2340 C Total Hardness 1940 1960 mg/L
Los Molinos EPA 180.1 Turbidity 1.35 1.09 NTU
Los Molinos EPA 200.7 Zinc ND ND mg/L
Riviera Prior to Bypass SM 4500-NH3 Ammonia as N 1.77 2.00 mg/L
Riviera Prior to Bypass EPA 200.7 Cadmium ND ND mg/L
Riviera Prior to Bypass EPA 200.7 Copper ND ND mg/L
Riviera Prior to Bypass SM 9230C Enterococcus 230 950 CFU/100 mL
Riviera Prior to Bypass SM 9222D Fecal Coliforms 130 440 CFU/100 mL
Riviera Prior to Bypass EPA 200.7 Lead ND ND mg/L
Riviera Prior to Bypass EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Riviera Prior to Bypass EPA 353.3 Nitrate as N 1.20 1.30 mg/L
Riviera Prior to Bypass EPA 413.1 Oil & Grease 1.50 ND mg/L
Riviera Prior to Bypass EPA 365.2 Orthophosphate as P 0.120 0.180 mg/L
Riviera Prior to Bypass EPA 150.1 pH 7.48 7.62 pH Units
Riviera Prior to Bypass EPA 420.1 Phenolics ND ND mg/L
Riviera Prior to Bypass EPA 120.1 Specific Conductance (EC) 11800 13500 µmhos/cm
Riviera Prior to Bypass SM 9222B Total Coliforms 5000 8000 CFU/100 mL
Riviera Prior to Bypass EPA 160.1 Total Dissolved Solids 8260 9130 mg/L
Riviera Prior to Bypass SM 2340 C Total Hardness 2480 2530 mg/L
Riviera Prior to Bypass EPA 180.1 Turbidity 4.84 3.90 NTU
Riviera Prior to Bypass EPA 200.7 Zinc ND 0.026 mg/L
Trestles Bridge SM 4500-NH3 Ammonia as N 0.670 0.820 mg/L
Trestles Bridge EPA 200.7 Cadmium ND ND mg/L
Trestles Bridge EPA 200.7 Copper ND ND mg/L
Trestles Bridge SM 9230C Enterococcus 640 120 CFU/100 mL
Trestles Bridge SM 9222D Fecal Coliforms 460 140 CFU/100 mL
Trestles Bridge EPA 200.7 Lead ND ND mg/L
Trestles Bridge EPA 425.1 Methylene Blue Active Substances ND ND mg/L
Trestles Bridge EPA 353.3 Nitrate as N 0.950 1.10 mg/L
Trestles Bridge EPA 413.1 Oil & Grease ND ND mg/L
Trestles Bridge EPA 365.2 Orthophosphate as P 0.0800 0.110 mg/L
Trestles Bridge EPA 150.1 pH 7.15 7.25 pH Units
Trestles Bridge EPA 420.1 Phenolics ND ND mg/L
Trestles Bridge EPA 120.1 Specific Conductance (EC) 1440 1520 µmhos/cm
Trestles Bridge SM 9222B Total Coliforms 8000 3000 CFU/100 mL
Trestles Bridge EPA 160.1 Total Dissolved Solids 1010 1080 mg/L
Trestles Bridge SM 2340 C Total Hardness 109 124 mg/L
Trestles Bridge EPA 180.1 Turbidity 1.82 1.75 NTU
Trestles Bridge EPA 200.7 Zinc ND ND mg/L

Page 5 of 5
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Executive Summary from the city of San Juan Capistrano 
 
OVERVIEW OF THE PROGRAM EFFECTIVENESS ASSESSMENT & THE 
ORANGE COUNTY STORMWATER PROGRAM 
 
This document was prepared by the City of San Juan Capistrano to meet the 
requirements of the Third Term NPDES Permits that was issued by the San 
Diego Regional Water Quality Control Board to the County of Orange, the 
Orange County Flood Control District (OCFCD) and the incorporated cities of 
Orange County (collectively referred to as Permittees).   
 
The MS4 Permits that was issued by the Board is: 
 
San Diego Regional Board 
Order No.  NPDES No.  Date Adopted 
R9-2002-0001 CAS0108740  February 13, 2002 
 
The Permittees in the San Diego Regional Water Quality Control Board 
jurisdiction include the County of Orange, the Orange County Flood Control 
District and the eleven (11) incorporated cities of Aliso Viejo, Dana Point, Laguna 
Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, Mission Viejo, 
Rancho Santa Margarita, San Clemente and San Juan Capistrano. 
 
The MS4 Permits require a Program Effectiveness Assessment (Appendix C of 
the 2003 DAMP) to be submitted annually to the Regional Boards that describes 
the specific activities the Permittees have undertaken on an annual basis to 
comply with the MS4 Permit requirements.  The PEA also allows the Permittees 
an opportunity to update its Local Implementation Plans to better fully explain 
new developments in its storm water quality programs.  Further discussion 
regarding the objectives of the PEA are in the Introduction , Section C-1. 
 
The City of San Juan Capistrano has developed a PEA that provides a written 
account of the activities that the City has undertaken and the City is undertaking 
to meet the requirements of the Third Term Permit and make an improvement in 
urban water quality.  In developing this PEA, the City has utilized its Local 
Implementation Plan as the foundation for its assessment, and as a result, the 
PEA contains numerous references to it. 
 
The PEA is part of the 2003 DAMP, the County-wide Storm Water Program 
document that contains model program guidance that was developed through a 
collaborative effort among all the Permittees, including the City, as well as 
interested agencies, organizations and the public. 
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The 2003 DAMP consists of the following appendices: 
 Appendix A - The Local Implementation Plans developed by the Permittees  
 Appendix B – Education, Training and Outreach Component 
 Appendix C – Program Effectiveness Assessment Component 
 Appendix D – Watershed Components 
 
The PEA consists of eleven (12) distinct program elements (based upon the first 
twelve sections of the City’s LIP) that provide summaries of City efforts in those 
program elements. 
 
The City of San Juan Capistrano continues its solid commitment to the 
stormwater program at every level.  The city’s leadership continues its support of 
staff’s actions for compliance with the NPDES permit and protection of its natural 
resources and the environment.  City staff have been involved in local, watershed 
and regional efforts to educate, develop programs and material and enforce the 
NPDES permit. 
 
The community, residents and businesses, in San Juan Capistrano have 
embraced the regulations and have been very supportive of the cause and 
showing their care for the environment, which has been a great success story.    
 
The city has been committing adequate funding resources for compliance with 
the NPDES permit.  Currently, general fund and sewer funds have been the only 
sources of funds used for this program.  The city is looking into other potential 
sources and determining legal issues related to this issue and necessary actions 
to be able to generate other sources of funding.  The city continues to participate 
in grant applications for various possible stormwater related projects.  The city is 
part of the South Orange County Integrated Regional Water Management Plan.  
The city participated in the past reporting year in the Prop 50 process, where we 
were successful in securing funds for urban runoff reductions.  In addition, the 
city was able to secure Department of Fish and Game funds to develop an 
arundo eradication plan for San Juan Hydrologic Unit, South Orange County.  
This plan, even though not directly related to stormwater, will help by eradicating 
arundo and other invasive species, restore a balanced eco-system, which 
eventually will improve water quality in the creeks. 
 
The city has not revised this past reporting year its legal authority as current code 
has provided adequate authority for enforcement of the current NPDES permit.  
The city will be revising the municipal code to provide compliance with the State 
WDR requirements, dealing with sanitary sewer overflows (SSOs) and Fat, oil 
and Grease, FOG, and developing a compliance program.  This program will 
support the NPDES permit in providing another control mechanism to prevent 
bacteria from SSOs from reaching San Juan Creek. 
 
The City’s municipal program has been effective.  Staff are regularly trained and 
audited for compliance with the stormwater program.  Contractors are provided 
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with the requirements of the program as part of their contracts and are spot 
checked for compliance.  The city continues to promote the Stormwater Hotline 
on all its publications and on the website.  The city has been aggressively 
implementing an Integrated Pest Management Program in order to reduce the 
use of fertilizer, pesticides and herbicides.  The program appears to be heading 
in the right direction and staff are monitoring performance in order to keep 
program successful.  The city has a very successful solid waste and recycling 
program and anti-litter campaign, in addition to enforcement.  Various new 
recycling programs have been implemented during the reporting year.  All catch 
basins were inspected during the reporting year, and any needing maintenance 
received it.  Maintenance include verifying that catch basin stenciling 
requirements are met.  The city continues to educate the public on proper 
disposal of used oil and household hazardous waste, and has held e-waste 
collection events.  All facilities and programs have been regularly inspected for 
compliance.  The city will continue operating this program as is with no apparent 
need for modification. 
 
The city’s Public education program has been and continues to be its strongest 
and most effective tool. Regular and continuous outreach to the community, via 
bi-weekly newspaper environmental articles, bi-annual residential newsletter and 
business newsletter, flyers, brochures, events such as annual Earth day event 
and the creek cleanup event, have kept the residents and the businesses aware 
of the rules and regulations.  This is supported by public interaction and 
education as part of the various inspections performed by city staff.  The city has 
performed surveys that show that San Juan Capistrano residents care and 
understand how important it is to keep our environment and our creeks clean and 
prevent pollutants from reaching them.  The city continues to participate in 
regional events, such as the Dana Point Ocean Institute Kids Watershed 
academy and the Kids water Festival.  Presence at city events with an 
educational booth has been very effective as regular interaction with the public 
has provided recognition and a constant reminder in a positive way not in an 
enforcement way of “the environmental” message. 
 
Outreach to the Hispanic population in the community is on a steady pace.  All 
the county publications have been translated into Spanish, and most of the city 
developed material have been bi-lingual.  The city continues to develop its own 
material and distributing it to the public.  The city’s website remains a powerful 
tool to get the word out and sharing the resources to the public. The website is 
regularly maintained and updated.  In the next fiscal year, the city will be 
revamping the website, including an environmental web section.  In FY 2006-07, 
the city will be launching a massive anti-bacteria campaign targeting grease and 
pet waste.  In addition, the city will be working closer with the HOAs and CIAs  
 
New development and redevelopment has been implemented as defined in the 
city’s LIP.  The city started promoting “Green Building” programs, which include 
as one of the elements stormwater compliance.  Couple of upcoming large 
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developments will be implementing these programs.  The city posted the new 
WQMP template on the city’s website and help developers and engineers 
understand how to fill it and compliance with the city’s requirement.  The City’s 
Design Advisory Board continues to be an excellent meeting place with 
developers to discuss requirements in the beginning of the process and to 
explain the need for compliance.   
The city required this year all new developments to include covered trash 
enclosures to prevent trash from leaving the enclosures.  Any modification to 
existing enclosures require to cover them as well.  No modifications are proposed 
to the program at this time as it appears that the process is working smoothly. 
 
The city continues to consider all grading sites and large commercial sites priority 
projects during construction.  Weekly inspections during the rainy season are 
provided.  All new projects are required to have a pre-construction meeting to 
discuss water quality requirements and to go over erosion and sediment control 
measures.  All inspectors have received regular training during the year, that 
include classroom style training and field trips.  Regular spot check on projects 
are performed by the NPDES coordinator throughout the year to verify 
compliance.  All projects over 1 acre are required to provide a proof of NOI and a 
WDID # before issuance of grading permit.  The program has been on track with 
no need for any modification. 
 
The existing development program has received a concentrated and coordinated 
effort from the city.  The city inspect all industrial facilities annually.  In addition, 
this reporting year, the city performed a sweeping inspection program throughout 
the entire industrial zone, where every single business was inspected.  This 
program helped the city understand the mechanics of all the businesses in that 
area, and work towards overall compliance in the area.  The city also inspects all 
food facilities monthly in addition to the County Health inspections.  This 
inspection is to verify that grease interceptors are being maintained adequately to 
prevent sewage overflows.  This year, the city provided all food facilities with the 
County developed video and material, in addition to the city developed site 
specific sewage spill prevention plan.  Also, the city has been aggressively 
dealing with outdoor oil/grease storage units.  In the past year, the city required 6 
facilities to remove them and place an internal storage unit.  This effort is 
significant as it eliminate the outdoor spillage that could end up in the storm 
drain.  All shopping centers were inspected for trash and litter compliance, and 
property management companies educated on the need for compliance with 
minimum BMPs.  During the past year, the residential and HOA program 
received regular education, and will be receiving concentrated bacteria 
prevention outreach in the upcoming year.  No changes are recommended for 
this program during this report. 
 
Illegal Discharge/Illicit connection:  no significant illegal discharge or illicit 
connection were identified during the year.  The city partnered with the city of 
Dana Point and the County of Orange on an investigation triggered by water 
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quality monitoring data exceedances.  Sources of exceedences were not fully 
identified but part of the problem was discovered and appropriate actions taken.  
The city will continue to partner with neighboring agencies as it applies to resolve 
similar situations.  All notifications and complaints are responded to adequately. 
The city will be discussing with the environmental District attorney possible 
partnerships in the upcoming year, and will report on progress next annual 
report. 
 
The city continues to partner with the county of Orange in the Water quality 
monitoring program.  Whenever the county contacts the city for any potential 
violation, the city performs an investigation to identify the source diligently. 
No significant problem has been identified in the past reporting year except for 
the San Juan Creek exceedences where the city partnered with the city of Dana 
Point and the county of Orange.  No modifications are recommended for this 
program. 
 
The City of San Juan Capistrano believes that it has an effective Storm Water 
Quality Program based upon the results of the Program Effectiveness 
Assessment to date.  Future improvement is possible in any well-orchestrated 
program; therefore, the modifications to the program that are proposed within the 
PEA will make improvements to the program.  Further, as science determines the 
effectiveness of particular BMPs, adjustments to the BMPs will be made under 
the “maximum extent practicable” approach. 
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SECTION C-1, Introduction 
 

Orange County Stormwater Program C-1-1 November 15, 2006 
DAMP Appendix C-1   

C-1.0 Introduction  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The Permittees (see C-1.2 below) have developed this Program Effectiveness Assessment 
(PEA) in order to better report to the Regional Boards the implementation and 
performance the Permittees’ stormwater quality programs.   
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program 
implementation and validation data necessary for the submittal of the Annual 
Progress reports;  

 
• Provide for annual data analyses by which the City and the Principal Permittee 

can, on a jurisdictional, watershed and/or countywide basis, compile and 
analyze the program data.  These analyses will allow for the comparison of 
subsequent evaluations as well as the identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to each of the program 
components and used as an effective management tool in determining where 
modifications within the DAMP and/or LIP may be necessary; and 

 
• Provide a mechanism for the City to identify and report modifications that have 

or will be made to their LIP.   
 
 
C-1.2 Background (LIP Section A-1.1) 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water 
Act (CWA), established the National Pollutant Discharge Elimination System (NPDES) 
permitting program.  As a result of court decisions and the overriding need to clarify the 
stormwater permitting requirements, the CWA required the Environmental Protection 
Agency (EPA) to issue regulations to be effective by 1983 that included stormwater 
runoff from rainfall.  Congress passed a Clean Water Act Amendment in 1987, the Water 
Quality Act, which brought stormwater discharges into the NPDES Program.  EPA 
issued subsequent regulations on November 16, 1990.   
 

In response to those regulations, the County of Orange (subsequently singularly referred 
to as the Principal Permittee), the Orange County Flood Control District and the 
incorporated cities of Orange County (all three collectively referred to as Permittees) 
have obtained, renewed and complied with the following NPDES Stormwater Permits 
from the Santa Ana and San Diego Regional Water Quality Control Boards 
(subsequently referred to as the Santa Ana Board, the San Diego Board or collectively as 
the Regional Boards):      
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SECTION C-1, Introduction 
 

Orange County Stormwater Program C-1-2 November 15, 2006 
DAMP Appendix C-1   

 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  

No. 
Date 

Adopted 
Order  

No. 
NPDES  

No. 
Date 

Adopted 
First  

(1990-
1996) 

90-71 CA 8000180   July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-
2002) 

96-31 CAS618030  March 
1996 

96-03 CAS0108740  August 
1996 

Third  
(2002-
2007) 

R8-2002-
0010  

CAS618030   January 
2002 

R9-2002-
0001 

CAS0108740  February 
2002 

 

Each permit renewal has required the Permittees to continue to implement ongoing 
stormwater quality management programs and develop additional programs in order to 
eliminate non-stormwater discharges and control pollutants in stormwater discharges to 
the maximum extent practicable. 

As a result of the Third Term Permit requirements, the Permittees enhanced established 
program elements, introduced new program elements, and commenced implementation 
of watershed-based water quality planning processes to complement existing 
jurisdictional and countywide processes.  The program update also addressed the 
necessary reconciliation of two Permits which, for the first time, had different 
requirements in a number of key program areas. 
 
This reconciliation was accomplished by revising the structure of the draft 2000 DAMP 
to include model programs and templates for Local Implementation Plans (LIP) (also 
termed Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego 
Regional Board Third Term Permit), which will assist the Permittees in implementing 
the program within their individual jurisdiction as well as recognize the differences 
between the two sets of permit requirements.   
 
This annual progress report covers the period from July 1, 2005 to June 30, 2006 and 
therefore provides an opportunity for a year-to-year comparison of program 
implementation under the Third Term Permit.  
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SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-1 November 15, 2006 
DAMP Appendix C-2  

C-2.0 Program Management 
 
C-2.1 Introduction (LIP Section A-2.1) 
 
This section addresses the City’s implementation of the program management elements of its LIP.  
Program management activities conducted by the City of San Juan Capistrano involve the following 
activities: 
Coordination with the Principal Permittee and other Permittees on continued program development 
through the 2003 DAMP; common program implementation (such as monitoring, public education 
and watershed programs); and a commitment of funding to shared budgets under the Implementation 
Agreement; Coordination with internal City departments to implement the LIP;  Preparing, 
approving and tracking shared cost budgets prepared by the Principal Permittee and individual cost 
budgets prepared by the City; and Data management and compliance reporting based on common 
practices specified in the 2003 DAMP. 
 
C-2.2 Countywide Coordination (LIP Section A 2.2) 

 
In order to coordinate effectively with the Principal Permittee, the City of San Juan Capistrano has 
designated NPDES primary and alternate representatives.    
 
Representative Primary Alternate 
Name Ziad Mazboudi Nasser Abbaszadeh 
Title Senior Civil Engineer Director of Building and Engineering 
Department Building and Engineering Building and Engineering 
Address 32400 Paseo Adelanto, San Juan 

Capistrano, CA 92675 
32400 Paseo Adelanto, San Juan 
Capistrano, Ca 92675 

E-mail Address zmazboudi@sanjuancapistrano.org nabbaszadeh@sanjuancapistrano.org 
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SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-2 November 15, 2006 
DAMP Appendix C-2  

 
The General Permittee Committee meets at least six times per year.   The City of San Juan 
Capistrano had representatives at the following meetings: 
    

Meeting Date Attended 
July 28, 2005  
August 25, 2005  
September 29, 2005  
October 27, 2005  
November 2005 - NO MEETING  
December 22, 2005  
January 26, 2006  
February 23, 2006  
March 23, 2006  
April 27, 2006  
May 25, 2006  
June 22, 2006  

 
In addition, City representatives participated in the following sub-committees and task forces: 
    

Committee/Task Force Attended 
Data & Information Management  
LIP/PEA  
Inspection  
Trash & Debris  
Legal/Regulatory Authority  
Public Education  
Water Quality  
Ad Hoc - Infiltration  
Ad Hoc - Disposal Options  

 
Also, City representatives participated in the following watershed-committees: 
 

Watershed Committee Attended 
San Juan Creek    
San Clemente Coastal Streams    

 
The City chairs the San Juan Creek/San Clement Coastal streams watershed committee and has been 
actively involved in it. 
In addition, another watershed committee chaired by the City of San Juan Capistrano is the South 
Orange County Team Arundo committee. 
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SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-3 November 15, 2006 
DAMP Appendix C-2  

 
C-2.3 City Internal Coordination (LIP Section 2.3) 
 
The City of San Juan Capistrano's Building and Engineering Department, specifically the 
environmental division has complete oversight over the NPDES permit.  Coordination, direction, 
training and long term planning is spearheaded by the NPDES coordinator supported by the various 
departments.  The City has taken the NPDES permit very seriously and with the support of the City 
Council and the city manager and the community, the city has been successful in promoting a well 
coordinated effort overall. 
 
The responsibilities of City departments for the internal coordination of LIP activities are detailed in 
LIP Table A- 2.2  
 
No modification proposed for FY 2006-07.  
 
No LIP revisions.  
 
C-2.4 Fiscal Analysis (LIP Section 2.4) 
 
The Fiscal Analysis includes the following: 
 
The City’s expenditures for the previous fiscal year; the City’s budget for the current fiscal year; and 
a description of the source of funds. 
 
The Fiscal Analysis is intended to depict all NPDES compliance related costs for the City of San 
Juan Capistrano.  The tables below report costs that include the costs of Permittee operations and 
contracted services. 
 
Capital Costs 
 
Capital costs include any capital expended for each one of the DAMP elements.  This would consist 
of any land, large equipment, and structures  
Operations and Maintenance Costs 
 
Operations and Maintenance costs refer to normal costs of operation including the cost of keeping 
equipment and facilities in working order 
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SECTION C-2, Program Management   
 
 

Orange County Stormwater Program C-2-4 November 15, 2006 
DAMP Appendix C-2  

 
C-2.5  Program Management Modifications 
 
The modifications that will be made to the Plan Management section of the City’s LIP include the 
following: 
The city has not had capital costs towards NPDES compliance, and is not anticipating any for FY 
2006-07. 
The City is implementing a plan to place recycling containers in all city parks and throughout the 
downtown.  Phase 1 started in 05-06 and by 06-07 all parks will have recycling and trash containers.  
Once the parks recycling containers are in place, the city will start installing recycling containers 
throughout the public right of way, such as the downtown area, the train station, etc.. 
 
CAPITAL COSTS 
(Land, Large Equipment and Structures) 
LIP Program Elements FY 2005-06 

Costs 
Projected 
FY2006-07 Costs 

Supportive of Program Administration (LIP Section 2.0)     

Plan Development (LIP Section 3.0)     

Municipal Activities (LIP Section 5.0) Litter Control     

Municipal Activities (LIP Section 5.0) Recycling   30,000.00 15,000 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance   

  

Municipal Activities (LIP Section 5.0) Catch Basin 
Stenciling   

  

Municipal Activities (LIP Section 5.0) Street Sweeping     

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation)   

  

Municipal Activities (LIP Section 5.0) Public Property & 
Street Chemical Spill Response   

  

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management   

  

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness   
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Public Information (LIP Section 6.0) Household 
Hazardous Waste Collection   

  

Requiring New Development BMPs (Supportive of 
Planning, etc) (LIP Section 7.0)   

  

Requiring Construction BMPs (Supportive of Plan Check 
& Inspection) (LIP Section 8.0)   

  

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections   

  

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Facility Inspection   

  

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Other Efforts to Identify & Eliminate Illicit 
Connections   

  

Others     

Totals $30,000 $15,000 
 
OPERATION AND MAINTENANCE COSTS 
LIP Program Elements FY2004-

05Costs 
Projected FY 
2005-06 Costs 

Supportive of Program Administration (LIP Section 2.0) 300,000.00 315,000.00 

Plan Development (LIP Section 3.0) 0.00 0.00 

Municipal Activities (LIP Section 5.0) Litter Control 15,000.00 17,000.00 

Municipal Activities (LIP Section 5.0) Recycling 22,000.00 25,000.00 

Municipal Activities (LIP Section 5.0) Drainage Facility 
Maintenance 

116,500.00 138,000.00 

Municipal Activities (LIP Section 5.0) Catch Basin 
Stenciling 

3,500.00 4,500.00 

Municipal Activities (LIP Section 5.0) Street Sweeping 143,000.00 150,000.00 

Municipal Activities (LIP Section 5.0) Environmental 
Performance (BMP Implementation) 

0.00 0.00 
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Municipal Activities  (LIP Section 5.0) Public Property & 
Street Chemical Spill Response 

1,500.00 2,500.00 

Municipal Activities (LIP Section 5.0) Pesticide & 
Fertilizer Management 

61,000.00 65,000.00 

Public Information (LIP Section 6.0) Nonpoint Source 
Pollution Awareness 

55,000.00 60,000.00 

Public Information (LIP Section 6.0) Household Haz. 
Waste Collection 

0.00 0.00 

Requiring New Development BMPs(Supportive of 
Planning, etc) (LIP Section 7.0) 

0.00 0.00 

Requiring Construction BMPs(Supportive of Plan Check 
& Inspection) (LIP Section 8.0) 

0.00 0.00 

Existing Development (LIP Section 9.0) 
Industrial/Comm./HOA Inspections 

75,000.00 85,000.00 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Facility Inspection 

0.00 0.00 

Illicit Connections/Discharge Ident. & Elimination (LIP 
Section10.0) Other Efforts to Identify & Eliminate Illicit 
Connections 

0.00 0.00 

Others 182,340.00 100,000.00 

Totals 974,840 962,000 
 
FUNDING SOURCES 
LIP FUNDING SOURCES Costs Projected  
General Fund 60% 60% 
Utility Tax/Charges % % 
Separate Utility Billing Item % % 
Gas Tax % % 
Sepcial Restricted Fund % % 
 - Sanitation Fee 40% 40% 
 - Benefit Assessment % % 
 - Fleet Maintenance Fund % % 
 - Community Services Fund % % 
 - Water Fund % % 
 - Sewer & Storm Drain Maintenance 
Fee 

% % 

 - Others % % 
TOTALS 100% 100% 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section 3.1) 
 
This Section provides information on the approach taken by the City of San Juan 
Capistrano in developing its LIP. This Section also discusses a number of studies that the 
City is participating in that will inform future revision and improvement of the program. 
 
C-3.2 Plan Development (LIP Section 3.2) 
 
The complexity of the Third Term permits has necessitated the development of a LIP in 
order to provide for a city-specific plan within the broader policy and program 
framework of the 2003 DAMP.  The LIP focuses predominantly on the jurisdictional 
implementation of the model pollution prevention-oriented programs detailed in the 2003 
DAMP and was completed and provided to the RWQCB in 2003.  
 
The 2003 DAMP will be revised and submitted by the Principal Permittee as the 
proposed plan for the Report of Waste Discharge toward the end of the permit term.  The 
City LIP, however, is intended to be a more dynamic document plan that will be 
evaluated on at least an annual basis by the City or as directed by the Regional Board. 
Proposed revisions to the LIP Plan Development Section are identified in Section C-3.5. 
 
 
C-3.3    BMP Effectiveness Investigations (LIP Section 3.5) 
 
The City ran the STORM WATER POLLUTION PREVENTION SURVEY that was 
done the previous 2 years during the 4th of July city event.  250 city residents with age 
varying from 8-senior took the test. 
 
1.   WHAT IS A STORM DRAIN?   
a.) A device that takes the excess water off roadways and deposits it back into a local 
river, lake, or ocean.   
b.) A hole in the roadway that collects leaves and debris. 
c.) A place where storms go when they are done. 
d.) I don’t know! 
 
2.  WHERE DOES WATER GO WHEN IT ENTERS THE STREET GUTTER?   
a.) Into a storm drain where it is deposited into a local water body. 
b.) Under the ground into a cave. 
c.) The water man collects it and drinks it. 
d.) I don’t know! 
 
3.  WHICH OF THE FOLLOWING IS BAD FOR THE WATER? 
a.) Grass and leaves:  
b.) Soaps:                     
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c.) Pet waste:                  
d.) Used Motor Oil:          
e.) All of the above:         
 
4.  WHY SHOULD YOU CARE ABOUT OUR WATER QUALITY? 
a.) I shouldn’t because I don’t pollute.   
b.) I want to have quality drinking water in the future.  
c.) I want to be able to eat the fish and swim in our local waterways.:   
d.) I shouldn’t because it’s not a big deal. 
e.) Both b and c are correct.  
 
Survey Summary 
 

Survey Question 
FY  

03-04 
FY  

04-05 
FY  

05-06 
What is a storm drain 89% 95% 96%
Where does the water go when it enters the catch basin 86% 92% 95%
Which of the following is bad for the water 76% 87% 94%
Businesses, children, adults, automobiles all help pollute 77% 79% 78%
You should care about our water quality to improve drinking water 
quality in the future and to be able to eat the fish and swim in our 
local waterways 73% 85% 90%

Average correct answer 
80.2% 

 
87.6% 90.6%

 
Last year, the city identified the need to increase the awareness of what is bad for the 
water.  This was addressed in various events, educational material and articles.  It is 
apparent that the process was fairly successful as the percentage of people surveyed that 
answered correctly has significantly increased.  This city will continue to address this 
issue. 
There is still about 22% of the people surveyed that do not believe that we all pollute.  
This issue will be covered this year extensively and monitor the result of the survey next 
year. 
 
In general, looking at the trend over the past 3 years, the survey provides a good 
overview of the knowledge of the residents of San Juan Capistrano, which has 
continuously increased.  The average correct answer has risen 10% over the past 2 years, 
which is significant, and could be related to the concentrated public education provided 
by the city and the county regional program. 
 
The City of San Juan Capistrano will continue to perform the survey annually and 
provide the results as part of the annual report. 

0036757



 
SECTION C-3, Plan Development  
 

Orange County Stormwater Program C-3-3 November 15, 2006 
DAMP Appendix C-3  

 

City of San Juan Capistrano Stormwater Pollution Prevention Survey 2005-06
Survey performed on July 4, 2003, 2004, 2005

Participants were from the general public with age varying from 8-seniors
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An important element of the City’s LIP is the implementation of additional and/or 
refinement of BMPs to complement the DAMP based jurisdictional program.  The city 
has not reviewed or proposed refinement of BMPs but keeps a watch on Stormwater 
BMPs improvement and development nationwide, and locally (Countywide and 
Statewide) in cooperation with the County and other neighboring municipalities. 
 
 

 Initiated 
in FY 
2005-06 

Completed 
in FY 2005-
06 

Projected 
completion 
in FY 2006-
07 

San Clemente Coastal Streams - Structural BMPs - Constructed 
wetlands 

   

San Clemente Coastal Streams - Structural BMPs - Sand filters    
San Clemente Coastal Streams - Structural BMPs - Disinfection systems    
San Clemente Coastal Streams - Structural BMPs - Catch Basin Inserts    
San Clemente Coastal Streams - Structural BMPs - Others    
San Clemente Coastal Streams - Litter Control BMPs - Screens    
San Clemente Coastal Streams - Litter Control BMPs - Booms    
San Clemente Coastal Streams - Litter Control BMPs - In-Line Retrofits 
(eg CDS units) 
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San Clemente Coastal Streams - Litter Control BMPs - Others  ⌧  
San Clemente Coastal Streams - Non-Structural BMPS - Public 
Awareness Survey 

 ⌧  

San Clemente Coastal Streams - Non-Structural BMPS - Others    
San Juan Creek - Structural BMPs - Constructed wetlands    
San Juan Creek - Structural BMPs - Sand filters    
San Juan Creek - Structural BMPs - Disinfection systems    
San Juan Creek - Structural BMPs - Catch Basin Inserts    
San Juan Creek - Structural BMPs - Others    
San Juan Creek - Litter Control BMPs - Screens    
San Juan Creek - Litter Control BMPs - Booms    
San Juan Creek - Litter Control BMPs - In-Line Retrofits     
San Juan Creek - Litter Control BMPs - Others    
San Juan Creek - Non-Structural BMPS - Public Awareness Survey    
San Juan Creek - Non-Structural BMPS - Others    
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C-3.4 Improvements in Stormwater Science (LIP Section 3.4) 
 
The City of San Juan Capistrano is not participating in any studies, but is working with 
the Countywide program on review and development of BMP recommendation for 
Countywide use:  
 
 
C-3.6  Plan Development Modifications  
 
No plan development modifications will be made to the City’s LIP. 
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP Section 4.1) 
 
This section discusses the legal authority established by the City for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 City Authority to Control Pollutant Discharges (LIP Section 4.2) 
 
The city of San Juan Capistrano continues to monitor water quality regulations and 
work with the county of Orange to identify the need to update its legal authority.   
 
No revisions were made to the City of San Juan Capistrano’s water quality ordinance during 
this reporting period. 
  
C-4.3 Legal Authority Modifications 
 
At this time, there are no modifications proposed to the city's water quality ordinance, 
but if any do take place, the city will report it as part of its next year's PEA. 
 
No legal authority modifications are being proposed for next reporting year.  
 
No revisions to the LIP.  
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C-5.0  Municipal Activities 
 
C-5.1 Introduction (LIP Section 5.1) 
 
This Section discusses the implementation of the inventory, prioritization, inspection, and 
reporting program for municipal facilities and field programs. 
 
C-5.1.1  Overall Program Management 
 
The City continues to implement the municipal section of the LIP.   
The city is looking at a broader focus of environmental issues to meet the NPDES permit.  
Partnered with all the stakeholders of the South Orange County Integrated Regional Water 
quality Management Plan.  This plan looks at the Region as a whole in identifying potential 
partnerships with other agencies (cities, water districts, environmental groups and the County) in 
helping improving water quality, applying for grants or other sources of funds, prioritizing for 
projects.  
In addition, the city continue to chair the “South Orange County Team Arrundo" committee, 
with the goal of eradicating arundo and other invasive species from San Juan Creek Hydrological 
unit.  It has been proven that a healthy ecosystem leeds to a healthy watershed with better water 
quality.  The city is partnering with south orange county cities, the county, California 
Department of Fish and Game, US Fish and Wildlife, San Diego Regional Board, Trout 
Unlimited, US Forestry, US Corp of Engineers, and other resource agencies to develop an 
erradication plan, seek funding sources and implement the erradication.  As part of the plan, the 
city plan on monitoring and recording improvement to the local waterways water quality.  The 
city and the county were successful in obtaining a grant from DFG to help complete the plan and 
mapping the areas of arundo throughout South orange county.  The committee developed the 
basic plan and protocols and once the mapping is complete, it will be presented for adoption by 
all the South county cities. 
 
The city continues educating staff through regular employee newsletter with articles dealing with 
water quality issues, hazardous material handling, proper field activities, use of alternative less 
toxic material, recycling, pet waste, water conservation, pesticide and herbicide.  In addition, all 
new employees receive a water quality guidance manual.   
 
All employees receive once a year a water quality training session.   
All field employees received a first responder Haz-Mat training. 
All field employees received water quality training on municipal activities BMPs. 
 
The city’s environmental committee met monthly during the reporting period and has proven to 
be successful through adequate coordination among staff and regular training.  The NPDES 
coordinator uses this committee to educate staff, go over water quality issues, review on-going 
problems and discuss ways to resolve them.  In addition, this committee has been a good mean to 
insure that staff understand their role in the compliance with the NPDES permit. 
 
The city has a Water Quality and Watershed Management committee, with senior staff, city 
manager and 2 council members as members.  This committee is a mean for the NPDES 
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coordinator to inform senior staff of the various NPDES issues, and ask for guidance on various 
issues.  This committee meets every other month.  This committee was promoted to the public 
during the past reporting year.  More members of the public attended it regularly and provided 
feedback to the committee. 
 
The city continues to be very involved regionally in the water quality program, and provides 
leadership and commitment to the environment.   
 
The city keep promoting recycling efforts, that raise awareness regarding litter.  The new 
recycling containers at the parks have been very successful and are capturing a large number of 
recyclable material, that used to end up on the grounds.  The city launched a horseshoe recycling 
program and held an e-waste collection event.  During the e-waste collection event, public 
educational material on recycling was distributed.   
 
Through the submittal of an Organization chart (LIP Exhibit A-5.1), the City of San Juan 
Capistrano identified which Department(s) were responsible for the implementation of this 
stormwater program element.   
 
During the reporting period, no changes were made to the Organization chart 
The City hired a new code enforcement officer: Antonio Olivos, but the organization chart did 
not change.  Antonio is responsible for existing facilities inspections and NPDES code 
enforcement.  
 
C-5.2  Inventory of Fixed Facilities, Field Programs, and Drainage Facilities (LIP Section 
5.2) 
 
There was one change to the city facilities: one stable is no longer operational, Camp Cookie has 
been closed.  The land is now part of the city's open space. No changes to the field programs or 
drainage facilities in 2005-06 
 
The City has developed a watershed based inventory of its identified municipal facilities.  
Summaries of the municipal inventory are provided below. 
 
Jurisdictional Summary  
 

Municipal Facility Types Total 
Number 
of 
Facilities 

Municipal Waste Facilities - Active or Closed Municipal Landfills 0 
Municipal Waste Facilities - Publicly Owned Treatment Facilities 0 
Municipal Waste Facilities - Incinerators 0 
Municipal Waste Facilities - Solid Waste Transfer Facilities 0 
Municipal Waste Facilities - Land Application Sites 0 
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge 0 
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Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and Recovery 
Facilities 

0 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills 0 
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards 0 
Corporation Yards - Storage Yards for Materials 0 
Other Municipal Owned and/or Operated Facilities - Airfields (Landside Operations) 0 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 23 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

4 

Other Municipal Owned and/or Operated Facilities - Stadiums 0 
Other Municipal Owned and/or Operated Facilities - Stables 1 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards 0 
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 0 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 7 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

19 

 
There was no change to the municipal inventory during last reporting year.  
 
Watershed Summary  

Sub-Category Facility Types Number 
of 
Municipal 
Facilities 
in 
Watershed 

San Clemente Coastal Streams - Active or Closed Municipal Landfills 0 
San Clemente Coastal Streams - Publicly Owned Treatment Facilities 0 
San Clemente Coastal Streams - Incinerators 0 
San Clemente Coastal Streams - Solid Waste Transfer Facilities 0 
San Clemente Coastal Streams - Land Application Sites 0 
San Clemente Coastal Streams - Sites for Disposing and Treating Sewage Sludge 0 
San Clemente Coastal Streams - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

0 

San Clemente Coastal Streams - Uncontrolled Sanitary Landfills 0 
San Clemente Coastal Streams - Corporation Yards 0 
San Clemente Coastal Streams - Maintenance Yards 0 
San Clemente Coastal Streams - Storage Yards for Materials 0 
San Clemente Coastal Streams - Airfields (Landside Operations) 0 
San Clemente Coastal Streams - Parks and Cemeteries 0 
San Clemente Coastal Streams - Public Buildings (Police, Fire, Libraries, etc.) 0 
San Clemente Coastal Streams - Stadiums 0 
San Clemente Coastal Streams - Stables 0 
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San Clemente Coastal Streams - Boat/Shipping Yards 0 
San Clemente Coastal Streams - Animal Shelters/Services 0 
San Clemente Coastal Streams - Public Parking Facilities 0 
San Clemente Coastal Streams - Other Facilities Identified by the Municipality 0 
San Juan Creek - Active or Closed Municipal Landfills 0 
San Juan Creek - Publicly Owned Treatment Facilities 0 
San Juan Creek - Incinerators 0 
San Juan Creek - Solid Waste Transfer Facilities 0 
San Juan Creek - Land Application Sites 0 
San Juan Creek - Sites for Disposing and Treating Sewage Sludge 0 
San Juan Creek - Hazardous Waste Treatment, Disposal, and Recovery Facilities 0 
San Juan Creek - Uncontrolled Sanitary Landfills 0 
San Juan Creek - Corporation Yards 1 
San Juan Creek - Maintenance Yards 0 
San Juan Creek - Storage Yards for Materials 0 
San Juan Creek - Airfields (Landside Operations) 0 
San Juan Creek - Parks and Cemeteries 23 
San Juan Creek - Public Buildings (Police, Fire, Libraries, etc.) 4 
San Juan Creek - Stadiums 0 
San Juan Creek - Stables 1 
San Juan Creek - Boat/Shipping Yards 0 
San Juan Creek - Animal Shelters/Services 0 
San Juan Creek - Public Parking Facilities 7 
San Juan Creek - Other Facilities Identified by the Municipality 19 

 
 
There was no change to the municipal inventory during last reporting year, FY 2005-06.  
 
 
C-5.3    Prioritization of Sites (LIP Section 5.3) 
 
There were no changes to the prioritization of sites in FY 2005-06 
 
The City prioritized the municipal sites as high, medium or low based on their respective threat 
to water quality.  Summaries of the prioritizations are provided below. 
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Jurisdictional Summary  
Municipal Facility Prioritizations Total 

Number 
of 
Facilities 

Number of mandatory high priority facilities 38 
Number of "Other" high priority facilities  
Number of medium priority facilities  
Number of low priority facilities 18 
Total Number of Facilities 56 

 
There were no changes to the prioritization of sites in FY 2005-06  
 
 
 
Watershed Summary  
Watershed Number of high 

priority 
facilities 

Number of 
medium priority 
facilities 

Number of low 
priority 
facilities 

Total 

San Clemente 
Coastal Streams 

0 0 0 0 

San Juan Creek 38  18 56 
Total for all 
categories 

38  18 56 

 
There were no changes to the city's watershed summary in FY 2005-06  
 
The municipal prioritization is updated on an ongoing basis and provided to the Regional Boards 
as a part of this Annual Progress Report submittal.  Since there were no update to the municipal 
inventory and its prioritization, the same inventory provided as part of last year’s report is still 
valid and no update will be provided. 
 
C-5.4   Model Maintenance Procedures (LIP Section 5.4) 
 
BMP fact sheets have been developed and included as a part of the Municipal Activities 
program.  The fact sheets include a description of specific BMPs for common municipal 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Municipal Activities fact sheets that were 
developed are fact sheets DF-1, FP-1 to FP-7, and FF-1 to FF-13 and are included as an 
attachment to the City’s LIP. 
 
There were no changes to the BMP fact sheets during FY 2005-06  
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C-5.5    Inspection (LIP Section 5.5) 
 
City field supervisors regularly inspect staff and contractors during field activities.  Supervisors 
provide all contractors the appropriate BMPs that relate to their tasks as part of their contract.  
Supervisors review the BMPs with the contractors prior to start of the work.  Staff receive review 
of the BMPs and inspection to verify compliance with the BMPs. 
 
The City inspected the municipal facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
 
Jurisdictional Summary  

Municipal Facility Types Total Number 
of Facilities 
Inspected 

Municipal Waste Facilities - Active or Closed Municipal Landfills  
Municipal Waste Facilities - Publicly Owned Treatment Facilities  
Municipal Waste Facilities - Incinerators  
Municipal Waste Facilities - Solid Waste Transfer Facilities  
Municipal Waste Facilities - Land Application Sites  
Municipal Waste Facilities - Sites for Disposing and Treating Sewage Sludge  
Municipal Waste Facilities - Hazardous Waste Treatment, Disposal, and 
Recovery Facilities 

 

Municipal Waste Facilities - Uncontrolled Sanitary Landfills  
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards  
Corporation Yards - Storage Yards for Materials  
Other Municipal Owned and/or Operated Facilities - Airfields (Landside 
Operations) 

 

Other Municipal Owned and/or Operated Facilities - Parks and Cemetaries 23 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, 
Fire, Libraries, etc.) 

4 

Other Municipal Owned and/or Operated Facilities - Stadiums  
Other Municipal Owned and/or Operated Facilities - Stables 1 
Other Municipal Owned and/or Operated Facilities - Boat/Shipping Yards  
Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services  
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 7 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified 
by the Municipality 

 

Total for all Categories 36 
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There were no facilities requiring corrective actions during the past 2 fiscal years.  Contractors 
and city staff have been implementing adequate BMPs at the various facilities.  Frequent visits 
by the NPDES coordinator to the various sites with the various supervisors has increased the 
awareness significantly.    
 

Name of Field Program Number of Field Program Inspected 
Pest Control 1 
Tree Trimming 1 
Street Sweeping 1 
Sewer Maintenance 1 
Drainage Maintenance 1 
Street Maintenance 1 
Street Striping 1 
Concrete Maintenance 1 
Fire Hydrant flushing 1 
Total 9 
 
The number of facilities requiring corrective action identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
conducted.  
 
Watershed Summary 
Watershed Number of Facilities /Field 

Programs requiring Corrective 
Action 

Number of Re-inspections 
 

San Clemente Coastal 
Streams 

0 
 

0 

San Juan Creek 0 
 

0 

 
City staff maintained a good compliance record the past 2 years with no corrective actions 
required.  Staff have been following the adopted BMPs adequately and facilities conditions have 
been reflecting this improvement.   
 
As part of municipal facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted, a summary of the 
status of the BMP implementation is provided below. 
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Watershed Summary 

Watershed 

Number of 
Facilities/Field 
Programs with BMPs 
Fully Implemented 

Number of 
Facilities/Field 
Programs with BMPs 
Partially Implemented 

Number of 
Facilities/Field 
Programs With No 
BMPs  

San Clemente Coastal 
Streams 

0 0 0 

San Juan Creek 37   
 
There were no facilities requiring corrective actions during the past 2 fiscal years.  Contractors 
and city staff have been implementing adequate BMPs at the various facilities.  Frequent visits 
by the NPDES coordinator to the various sites with the various supervisors has increased the 
awareness significantly.    
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C-5.5.1 Enforcement 
 
There are various actions the City may take when an inspection highlights a problem at a 
municipal facility.  Possible actions include the issuance of verbal and written instructions or, in 
the instance of contracted services, action under the ordinance or termination of the contract or 
lease. 
 
The city found no issues at its facilities requiring enforcement action.  
 
C-5.5.2   Reporting 
 
The City has found no municipal facilities that represent a threat to human health or the 
environment.  
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Clemente Coastal Streams 0 
San Juan Creek 0 

 

C-5.6    Education and Training (LIP Section 5.6) 
 
C-5.6.1    Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the components of the Municipal Activities 
Program.  The training conducted during the reporting period is summarized below. 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

Water Quality 
Workshop for 
NPDES managers 

2/15/06 
 

Building and 
Engineering 
 

Environmenta
l  
 

1 

Investigative 
Guidance Manual 
Training 

5/04/06 
 

Building and 
Engineering 
 

Environmenta
l 
 

2 

 
Training Conducted by City for City Personnel 
Department Training Dates Department Department 

Subcategory 
Number of 
Attendees 

 
Haz-Mat First 

4/19/06 
 

Building and 
Engineering 

Building 
 

5 
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Responder Training  
Haz-Mat First 
Responder Training 

4/19/06 
 

Public Works 
 

Field staff 
 

25 
 

Haz-Mat First 
Responder Training 

4/19/06 
 

Community 
Services 
 

Field Staff 
 

9 
 

Haz-Mat First 
Responder Training 

4/19/06 
 

Building and 
Engineering 
 

Environmenta
l 
 

2 
 

 
Annual NPDES 
general education 
Training 

2/14/06 
 

All city staff 
 

 
 

125 
 

 
Inspectors and Code 
enforcement Officers 
NPDES training-
Enforcement 

7/12/06 
 

Building and 
Engineering 
 

 
 

9 
 

 
Inspectors and Code 
Enforcement 
Officers - Pre-rainy 
season refresher and 
guidelines 

9/20/06 
 

Building and 
Engineering 
 

 
 

9 
 

 
Inspectors and Code 
Enforcement 
Officers- Erosion 
and Sediment 
Control Inspection 

11/04/06 
 

Building and 
Engineering 
 

 
 

9 
 

 
As indicated above the City conducted/participated in 7 training sessions during the current 
reporting year.  These training sessions reached a total of 125 municipal staff.   
 
Other training opportunities that the City participated in include the following:  
 
Title of 
Workshop or 
Training 

Date 
Attended 

Sponsoring 
Organization 

Staff 
Participated by 
providing a 
Presentation 

Name Department 

 
StormCon 
Conference 

7/18/05 
 

Stormwater 
Management 
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
StormCon 
Conference 

7/19/05 
 

Stormwater 
Management 
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

0036773



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-11 November 15, 2006 
DAMP Appendix C-5 
 

 
StormCon 
Conference 

7/20/05 
 

Stormwater 
Management  
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
StormCon 
Conference 

7/21/05 
 

Stormwater 
Management  
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
Kids Watershed 
Conference 

1/09/06 
 

Dana Point 
Ocean 
Institute 
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
Kids Watershed 
Conference 

1/17/06 
 

Dana Point 
Ocean 
Institute 
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
Plastic Debris 
Rivers to Sea 
Conference 

9/7/05 
 

California 
Coastal 
Commission, 
Los Angeles 
Regional 
Water Quality 
Control 
Board, NOAA 
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
Plastic Debris 
Rivers to Sea 
Conference 

9/9/05 
 

California 
Coastal 
Commission, 
Los Angeles 
Regional 
Water Quality 
Control 
Board, NOAA 
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
Zero Waste 
Conference 

6/8/06 
 

Earth 
Resource 
Foundation 
 

 
 

Ziad 
Mazboudi 
 

Building and 
Engineering 
 

 
 
 
C-5.6.2    Education 
 
The City provides staff and contractor with a wide variety of information on its website at 
www.sanjuancapistrano.org.  In addition, the City set up a Hotline, and trained duty man of 
handling responses to calls.  In addition, the City has developed a manual for the duty man that 
is always located in the duty man truck.  The manual has all emergency contacts and 
procedures.  In addition, the building and engineering department provides emergency 
contacts for active developments in case of an emergency at an active development. 
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Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact 
Sheet Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

SJC employees Guidance 
Manual  

15 
 

new employees received as part of 
the new hiring process packet 

Municipal Employees 
NPDES educational 
presentation 

125 
 

Presentation and testing pre-and post 
presentation to all employees 

Caltrans erosion and 
sediment control measures 
inspector's manual 

9 
 

distributed during training session 

Code Enforcement 
Investigative Manual 

9 
 

distributed during training session 

Que Pasa Employees 
environmental newsletter 

1500 
 

Monthly citywide environmental 
education newsletter 

Residential environmental 
newsletter 

20000 
 

Mailing to all postal accounts in the 
city, residential and businesses twice 
a year 

Business environmental 
newsletter 

4000 
 

Mailing to all businesses doing work 
in the city twice a year 

Total number of outreach 
materials distributed 
during the current 
reporting year 

25,658 
 

 

 
The city included NPDES requirements in all contracts and provided contractors with the 
appropriate BMPs that are applicable to the contract.  Regular inspections have shown that 
contractors have been implementing the BMPs adequately and inclusion of the BMPs in their 
contract has been very useful.  The regular inspections by city staff have also been helpful in 
raising the awareness to the contractors in the importance of compliance in water quality 
regulations.  
 
C-5.7   Environmental Performance Report (LIP Section 5.7) 
 
The Environmental Performance Report (EPR) demonstrates a commitment to pollution 
prevention and source reduction by providing an iterative evaluation and corrective action 
management process. This EPR process emphasizes: 
 
Program elements with past and present problems in need of improvement 
Improvements that occurred during the reporting year 
Program elements that are currently in need of improvement 
Specific action plans and timeframes for implementing necessary improvements 
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Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports are completed each year by the City from inspection 
forms for each inventoried municipal fixed facility, field program, and drainage facility.  
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Report Preparer Information   
EPR Report Form Preparer Signature:                                                                              
Date: 
EPR Report Form Name and Title (Printed below) 
CITY OF San Juan Capistrano 
ENVIRONMENTAL PERFORMANCE REPORT 
Municipal Facilities and Field Programs 
  
General Facility/Field Program Information (Mandatory) 
Check One                                                Fixed Facility                          Field 
Program 
Program Name: City of San Juan Capistrano Corporation Yard  
Address (if applicable): 32400 Paseo Adelanto 
Contact person/ title: Jack Galaviz, Public Works Manager 
Number of Employees: 23 
                                                                  No Previous or Current Problems Have Been 
Identified 
 
Information From Previous Reporting Period: From July 1, 2004 To June 30, 2005    
Past Problems Identified on Previous EPR Form: 
N/A 
 
                                                                                              Estimated                                
Actionable Issues                                                                 Start Date                   
Completion Date                                                                                                                   
 
 

  If the corrective actions as identified in the previous report have not been completed an 
explanation and new estimated start and completion dates are provided on a separate sheet. 
 
Information From Current Reporting Period: From July 1, 2005 To June 30, 2006 
How Many Inspections Have Occurred During the Reporting Period: 48 
Dates of Inspection(s):  regular monthly inspections 
Current Problems/Issues Identified: None at this time 
 
                                                                                                               Estimated                      
Actionable Issues                                                                 Start Date                   
Completion Date                                                                                                                   
 
 
Report Preparer Information  Jack Galaviz 
EPR Report Form Preparer Signature:Jack Galaviz                                                                   
Date: 11/15/06 
EPR Report Form Name and Title (Printed below) 
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C-5.8   Municipal Activities Program Modifications  
 
The program modifications that will be made to the Municipal Activities section of the City’s 
LIP included the following:  
 
No modifications proposed.  
 
C-5.A  ATTACHMENT 1 
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first indentified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 
 
Trash and Debris Controls (formerly Litter Control) 
Solid Waste Collection/Recycling 
Drainage Facility Maintenance 
Catch Basin Stenciling 
Street Sweeping 
Household Hazardous Waste (HHW) Collection 
 
In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 
 
C-5.A.1 Litter Control 
 
The city takes litter control very seriously.  Various programs have been incorporated in day to 
day operations to promote a Litter free city.  These programs include regular trash maintenance 
at all city facilities, parks, train station.  In addition, the city has been placing recycling 
containers in all city parks to promote recycling.  This has been very successful and the city 
continues to promote various recycling programs throughout the community.   
Earth Day and the annual creek cleanup day have been very successful events during which the 
city shows the impact of litter on the community. 
The city held an e-waste collection event to promote collection of various electronic waste and to 
prevent illegal dumping of this material.  This event was very successful and future event will be 
held in the community on a regular basis. 
The city's ban on polystyrene foam continues to show great results as parks and other city 
facilities are free of this material, and staff are finding less of it floating around compared to pre-
ban years. 
During the city's Swallows parade, which is one of the city's largest events, the city sets up an 
entire trash, recycling and manure collection operation that have resulted in great clean parade.  
All catch basins are also protected to prevent any trash and debris from entering during the event. 
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Litter Control Yes/No 
Litter Ordinance  
Public Trash Receptacles  
Clean-Up Programs  
Special/Bulky Item Pickups  
Others  
 
The city continues to distribute and promote recycling and a litter free community.  Articles such 
as 'Where does litter come from: All of US" have raised the awareness that one should be more 
aware that litter sometimes can be the result of certain actions that might not include littering, 
such as keeping the lids off of the trash can, or use of polystyrene foam material that is just 
picked up by wind and end of as litter. 
The city had regular problems with illegal dumping in the low income housing area, but 
partnership with the property management firm, education, regular code enforcement patrol and 
making trash pick up schedule changes have shown a significant reduction in material dumped.  
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The city continues to achieve great success with its recycling programs in the community.  The 
city has exceeded its 50% required diversion through various recycling programs such as manure 
composting for all the stables in the city, educating commercial facilities, plastic bag recycling 
program, promoting reuse of material and developing a "Re-Use San Juan Capistrano" resource 
of available reuse opportunities in town.  In addition hosting regular e-waste collection event 
prevents these material from ending up in the solid waste stream.  
 
The total quantity of solid waste collected during the reporting period is as follows: 
 
Weight in Tons 
80496 
 
C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 
The city continues to inspect all catch basins in the city annually.  The city develops a work 
order following the completion of the inspection program, then contractor cleans any catch basin 
identified as required cleanup.  The contractor also receives as part of this inspection a work 
order for any catch basin needing re-stenciling. 
 
Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 1510 
[B]Total Number of Catch Basins in City (#) 1200 
Total Number of Catch Basins Inspected (#) 1200 
[A]Total Number of Catch Basins Cleaned in City (#) 75 
[P]Percentage of Catch Basins Cleaned (%) 6.25 
Total Volume of Material/Debris Removed 95 
Method of Material/Debris Removal:Vacuum Truck 95 
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Hand Crews 3 
Others 2 
 
Status of BMP Implementation 
 
 
Drainage Facility and 
Infrastructure BMPs 

Ongoing New Modified Implemented 

Pollution Prevention - 
Train Maintenance Staff 
- Inspect at least 
annually 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Conduct intermittent 
inspections 

 
 

 
 

 
 

 

Pollution Prevention - 
Train Maintenance Staff 
- Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use vacuum truck or 
suction equipment 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Use manual labor 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Plug inlet during 
cleaning 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins at least annually - 
Other 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
basins intermittently as 
needed - Clean at 
pipeline gradient 
changes 

 
 

 
 

 
 

 

Source and Treatment 
Control - Clean catch 
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basins intermittently as 
needed - Other 
Treatment Control - 
Clean dissipators as 
needed - Use vacuum 
truck 

 
 

 
 

 
 

 

 
 
Are there any dry weather sewer diversions in place 

 
 
If yes, please provide information on the diversions. 
 
Date 
Started 

Channel 
Name 

Location of 
Diversion 

Costs For 
Diversion 
Setup 

Costs for 
Diversion per 
Gallon 

Amount of 
Flow Diverted 

      
 
 
Did you evaluate the need for additional drainage facility sewer diversions for dry weather flows 
within your jurisdiction? 
 
 
 
If yes, to the extent that you can, please provide the following information on the evaluation(s). 
 
Channel 
Name 

Location 
of 
Diversion 

Costs for 
Diversion 
Setup 

Costs for 
Diversion 
Per Gallon 

Amount of 
Flow 
Diverted 

Status 

      
 
Drainage Facility Retrofits 
 
Watershed Type of 

Retrofit 
Manufacturer 
(if available) 

Number Implemented Type of Analysis 

San 
Clemente 
Coastal 
Streams 

    

San Juan 
Creek 
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C-5.A.4 Catch Basin Stenciling  
 
The City uses Das Curb markers that have the City of San Juan Capistrano on the marker.  All 
new developments are required to use this marker. City staff replace the curb markers when 
necessary.  During the annual inspection, if any marker is found removed, it is tagged to be 
replaced. 
 

 
 
Total Number of catch basins re-stenciled this 
reporting period 

The percentage of catch basins re-stenciled this 
reporting period 

22 2 
 
Provide the following information regarding the catch basin stenciling effort, within your 
jurisdiction. 
 

Type of Application(s) Used % Used 
Spray Paint 0 
Curb Markers 100 
Heat Application 0 
Adhesives 0 
Others 0 
 
 
Phrase Used Yes/No 
Spray Paint  
No Dumping - Drains to Ocean  
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C-5.A.5 Street Sweeping            
 
The city has currently 14 posted miles "no parking" on street sweeping days.  The city does not 
have all streets posted "no parking" on street sweeping days.  The city gets input from the street 
sweeper operators on streets that are regularly impacted by parked cars and does not as a result 
receive adequate street sweeping.  Following notification, the city posts these streets and follows 
it with regular enforcement.  This program has been successful.  The city was facing parking 
problems on street sweeping days mostly in low income residential multi-family areas, but since 
the introduction of the "no-parking" postings, this has not been a problem.  
 
Did you purchase new street sweeping equipment or establish new contracts for said services? 
 
Did you purchase new street sweeping equipment or establish new contracts for said services?  
NO 
 
 
 If yes, how did you consider pollutant removal effectiveness prior to the purchase of 
equipment or establishment of a new contract? 
 
 
 Considered 
Manufacturer Specifications  
Technical Documents  
Other  
 
Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 
Type of Street Sweeper Number of Each Type of Sweeper 
Brush  
Vacuum  
Brush assisted  
Regenerative Air 1 
Other  
 
Total Weight 
Collected 
for Fiscal year (tons) 

Total Weight Miles 
Swept (Miles) 

296 155 
 
How is the % determined? Determined 
Estimates  
Studies  
Others  
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Question Yes/No How Often By What Means 
Parking restrictions for street 
sweeping? 

  Sign placement and 
enforced by deputy 
sheriff. 
 

 
Activities Monitored for 
adherence to manufacturer's 
specifications for optimal 
equipment performance? 

 randomly  
 

 
Are streets inspected for sweeper 
effectiveness? 

 bi-monthly visual drive 
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C-5.A.6 Household Hazardous Waste Collection  
 
The Prima Deschesha landfill is located within the city limits and has a Household hazardous 
waste collection center.  As a result the city promotes to its residents to use that facility that is 
available to them since it would take the same time to drive to the landfill from any location in 
the city as to drive to a special event hosted by the city.   
 
This year, the city held an e-waste collection event, during which 45,000 pounds of e-waste was 
collected.  The city promotes the proper disposal of household hazardous waste at all its public 
education events.  In addition, this year for Earth Day, the city partnered with the Orange County 
Waste Management Department and its Household Hazardous Waste division to have a booth at 
the event.  The city also has flyers promoting proper disposal of these materials, and use of 
alternate material. 
 
Question Yes/No How Many Times Per Year 
Does your jurisdiction hold any toxic roundup or 
household hazardous waste collection days? 

NO  

 
If yes, please also fill out the table below categorizing your waste.  
 
Category – Type of Waste Amount of Waste 

Collected (Pounds) 
Flammable & Poison - Flammable Solid/Liquid  
Flammable & Poison - Bulked Flammable Liquids  
Flammable & Poison - Oil-Based Paint  
Flammable & Poison - Poison (Excl aerosols)  
Flammable & Poison - Reactive & Explosive  
Acid - Inorganic Acid  
Acid - Organic Acid  
Base - Inorganic Acid  
Base - Organic Acid  
Oxidizer - Neutral Oxidizer  
Oxidizer - Organic Peroxides  
Oxidizer - Oxidizing Acid  
Oxidizer - Oxidizing Base  
PCB Containing - PCB Containing Paint  
PCB Containing - Other PCB Waste  
Aerosol - Corrosive Aerosols  
Aerosol - Flammable Aerosols  
Aerosol - Poison Aerosols  
Reclaimable - Antifreeze  
Reclaimable - Car Batteries  
Reclaimable - Fluorescent Bulbs  
Reclaimable - Latex Paint  
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Reclaimable - Motor Oil/Oil Products  
Reclaimable - Oil Filters  
Reclaimable - Mercury (Metallic)  
Other - Medical Waste  
Other - Household Batteries  
Other - Other  
Abestos  
 
Does your 
juridiction 
participate in 
used oil grant? 

Grant 
Begins on  

Gran 
Ends on 

Have you 
quantified the 
amount of oil 
collected as part 
of the grant? 

Motor 
Oil/Oil 
Products 
Collected 

Oil Filters Collected 

 
 

7/1/05 6/30/06 No   

The city has 12 used oil collection centers.  It is a very large number of facilities for a city the 
size of San Juan Capistrano.  Within a short driving distance any do it yourselfer can drive to a 
nearby center to dispose of the oil. 
 
The city partnered this past reporting year with the county on various events, such as Earth Day, 
SJC CARE show, 4th of July.  In addition, the city has 20 banners in the downtown on street 
lights, promoting proper disposal of used oil, and protection of the environment.   
 
The city had a banner in the entrance to city hall for 4 months with the proper disposal of used 
oil and "only rain in the drain" message. 
The city has also on the city's website, and in city hall information on proper disposal of used oil. 
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C-5.A.7 Fertilizer, Pesticide, and Integrated Pest Management (IPM) 
 
The city continues to partner with the UC Extension Program to assist in any fertilizer 
management issues, and obtain guidance on adequate usage.  The same applies to use of 
pesticide, integrated pest management program approaches has promoted less use of pesticides in 
general. 
The city has reduced the use of various fertilizers significantly in the past year.T  he City is using 
a fertilizer cocktail that cuts in half the amount of fertilizer used. We reduced the amount of 
fertilizer that we use on targeted ground cover and turf, to see if we can promote healthy plants 
with reduction in fertilizer.  
The city is using more and more mulch to control weed growth in landscaped areas and to reduce 
the use of weed control. 
The City plans on looking at ways to eradicate artichoke Thistle that continues to be a problem in 
the open space. 
 
 
A.   Fertilizer Management 
 
Question Yes/No Specify (if needed) 
Did a city personnel apply fertilizers in your 
jurisdiction? 

 
 

 

Did a contractor apply fertilizers in your 
jurisdiction? 

 
 

 

Did a city personnel determine which type of 
fertilizer to use? 

 
 

 

Did a contractor determine which type of 
fertilizer to use? 

 
 

 

Did a city personnel determine the fertilizer 
application rates? 

 
 

 

Did a contractor determine the fertilizer 
application rates? 

 
 

 

Did a city personnel determine the timing of 
fertilizer applications? 

 
 

 

Did a contractor determine the timing of 
fertilizer applications? 

 
 

 

Did a city personnel determine the application 
methods of fertilizers? 

 
 

 

Did a contractor determine the application 
methods of fertilizers? 

 
 

 

Did a city personnel store the fertilizers?  
 

 

Did a contractor store the fertilizers?  
 

 

Are slow-release fertilizers utilized within your 
jurisdiction? 

 
 

Some, mostly slow release 
fertilizer are used 
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Are fertilizer applications based on results from 
soil analysis? (if yes, specify) 

 
 

 

Do you calibrate the spreader used to apply the 
fertilizer? (if yes, specify) 

 
 

At the start of each application 
process 

If Yes, How is calibration done? (Please specify)  
 

Setting on bag 

Did you or your contractor have any large spills 
of fertilizers in your jurisdiction in the last year? 
(If yes, explain the circumstances and steps taken 
to mitigate the situation). 

 
 

 

How do you typically clean up small spills of 
fertilizers? (Please specify) 

 
 

Sweep up 

Last reporting year, how many acres of land 
were treated with fertilizers? (Please specify) 

 
 

176 

 
 
Brand Name Nitrogen Phosphorus Potassium Total Amount 

Applied (lbs) 
Amonium Sulfate 21 0 0 800 
No Foam 0-16-9 0 16 9 26 
Peters 20-20-20 20 20 20 100 
Iron 4.5%    72 
Best Turf Supreme 16 6 8 12500 
Calcium Nitrate 15   180 
UREA  46 0 0 1500 
 
Please list the types and quantities of fertilizers that were applied in your jurisdiction during the 
last fiscal year.  If both city personnel and contractors apply fertilizers, please provide 
information for each of them. 
 
B. Pesticide Management 
 
Question Yes/No Specify (if needed) 
Do you monitor for pests?   
Do you utilize presence/absence?   
Do you utilize visual counts?   
Do you utilize symptoms/signs?   
Do you utilize others? (Please specify)   
Do you monitor Vertebrates: Gophers?   
Do you monitor Vertebrates: Rabbits?   
Do you monitor Vertebrates: Ground squirrels?   
Do you monitor Vertebrates: Others? (Specify)   
Do you monitor Insects/Mites: Ants?   
Do you monitor Insects/Mites: Aphids?   
Do you monitor Insects/Mites: Whiteflies?   
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Do you monitor Insects/Mites: Spider mites?   
Do you monitor Insects/Mites: Psyllids?   
Do you monitor Insects/Mites: Others? (Specify)   
Do you monitor Weeds: Grasses?   
Do you monitor Weeds: Broadleaf?   
Do you monitor Diseases: Leaf?   
Do you monitor Diseases: Root?   
Do you monitor Diseases: Whole Plant?   
Do you monitor Diseases: Other? (Specify)   
Do you monitor for biological control activity, 
e.g. presence of lacewings, holes in aphids? 

  

Do you identify pests from books/magazines?   
Do you identify pests from Ag. Commissioner?   
Do you identify pests from UC Cooperative 
Extension? 

  

Do you identify pests from Internet?   
Do you identify pests from Pest Control 
Advisor? 

  

Do you identify pests from Own Experience?   
Do you identify pests from Others? (Specify)   
Did a city personnel apply insecticides/miticides 
in your jurisdiction? 

  

Did a contractor apply insecticides/miticides in 
your jurisdiction? 

  

Did a city personnel apply herbicides in your 
jurisdiction? 

  

Did a contractor apply herbicides in your 
jurisdiction? 

  

Did a city personnel apply fungicides in your 
jurisdiction? 

  

Did a contractor apply fungicides in your 
jurisdiction? 

  

Did a city personnel apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

Did a contractor apply molluscides (i.e. snail 
baits) in your jurisdiction? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many people under your supervision apply 
or handle pesticides? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

  

CITY PERSONNEL APPLICATORS ONLY: 
How many have been formally trained in 
pesticide saftey? 
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Do you calibrate the equipment used for the 
application of pesticides? 

  

If yes, how is calibration performed? (each 
application, every 1-5 applications, once a year, 
or other). 

 each application 

If yes, how is the calibration performed? (Test 
application on small area, estimate coverage, 
setting on sprayer/spreader, or other). 

 test application on small area, 
setting on sprayer/spreader 

Do you have written procedures in place to deal 
with pesticide spills? 

  

Did you or your contractor have any large spills 
of pesticides in your jurisdiction in the last year? 
If yes, explain the circumstances and the steps 
taken to mitigate the situation. 

  

Do you typically clean up small spills of 
pesticides by Containing/Absorbing? 

  

Do you typically clean up small spills of 
pesticides by Sweeping? 

  

Do you typically clean up small spills of 
pesticides by Washing? 

  

With the left over pesticide from an application, 
do you store for the next job? 

  

With the left over pesticide from an application, 
do you dispose of pesticide by spraying on 
appropriate location? 

  

With the left over pesticide from an application, 
do you ... (Please specify). 

 dispose of pesticide by spraying on 
another area. 

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is at 
the site of application. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is 
your own facility. 

  

The location where you rinse your spray 
equipment (backpack, truck-mounted, etc...) is  
... (Please specify). 

  

The location where you clean vehicles used to 
transport pesticides is at your own facility. 

  

The location where you clean vehicles used to 
transport pesticides is at a commercial facility. 

  

The location where you clean vehicles used to 
transport pesticides is at the application site. 

  

The location where you clean vehicles used to 
transport pesticides is ... (Please specify). 

 contractor's facility 

When pesticides land of-target (i.e. on sidewalks   

0036790



 
SECTION C-5, Municipal Activities  
 

Orange County Stormwater Program C-5-28 November 15, 2006 
DAMP Appendix C-5 
 

and streets), you sweep/blow. 
When pesticides land of-target (i.e. on sidewalks 
and streets), you wash. 

  

When pesticides land of-target (i.e. on sidewalks 
and streets), you do nothing. 

  

Last reporting year, how many acres of land 
were treated with pesticides? (Please specify). 

 76 

How many acres of insecticides/miticides were 
applied? 

 1 

How many acres of herbicides were applied?  75 
How many acres of fungicides were applied?  0 
How many acres of molluscides (i.e. snail baits) 
were applied? 

 0 

 
 
Please list the types and quantities of pesticides that were applied in your jurisdiction during the 
last fiscal year.  Please obtain this information directly from pesticide use reports submitted to 
the Agricultural Commissioner.  If city personnel and contractors apply pesticides, please 
provide information for both. 
 
     Category of 

Pesticide 
Brand Name EPA Registration 

Number 
% Active 
ingredient 

Total 
Amount 
Applied 

Units 
 I II III IV

 
Round Up Pro 

524-475 41 11329 Oz     
 

 
Fumitoxin 

72959-1-5857 55 133 Oz     
 

 
Surflan 

62719-113 40.4 40 Oz     
 

 
Pendulum Aqua Cap 

241-416 38.7 2229 Oz     
 

 
Fusilade II 

10182-393 24.5 5 Oz     
 

 
Manage 

524-465 75 2 Oz     
 

 
Trimec 

2217-517 79.67 1888 Oz     
 

 
NO FOAM A 

1050775-50015 90 821 Oz     
 

 
Envoy 

59639-78 12.6 83 Oz     
 

 524-343 53.8 256 Oz     
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Aqua Master  

 
Reward 

10182-404 37.3 43 Oz     
 

 
Fruit Stop 

5481-66-65-783 5.68 40 Oz     
 

 
Greyhound 

69117-2 2 8 Oz     
 

 
Merit 2 

3125-418 21.4 1.5 Oz     
 

 
Insecticidal Soap 

36488-45-59807 49.52 490 Oz     
 

 
CLEAN CROP Amine 
4CA 2,4,D 

34074-5 2 55 Gal     
 

 
BOOT HILL 

7173-188 0.005 72 Oz     
 

 
Talstar One 

279-3206 7.9 24 Oz     
 

 
Dimension Ultra 

707-284 12.7 424 Oz     
 

 
 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible. 
 
Question Yes/No Specify (if needed) 
Does your jurisdiction have a written 
Integrated Pest Management (IPM) policy? 

  

Do you regularly monitor for pests?   
Do you keep records of pest occurrences or 
actions taken to correct a problem? 

 Contractor keeps records 

When pesticides are used, do you primarily use 
those with the signal word "Caution" 

  

Did you complete the IPM Positive Points 
Survey sent to you in April 2005? 

  

An alternative to pesticides was used: Weeds - 
Hand weeding/hoeing 

  

An alternative to pesticides was used: Weeds - 
Mulch for suppression 

  

An alternative to pesticides was used: Weeds -   
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Fabric for suppression 
An alternative to pesticides was used: Weeds - 
Adjust mowing height 

  

An alternative to pesticides was used: Weeds - 
Improve drainage (wet areas) 

  

An alternative to pesticides was used: Weeds - 
Flaming 

  

An alternative to pesticides was used: Weeds - 
Landscape design 

  

An alternative to pesticides was used: Weeds - 
Other (Please specify) 

  

An alternative to pesticides was used: Diseases 
- Irrigation 

  

An alternative to pesticides was used: Diseases 
- Plant selection 

  

An alternative to pesticides was used: Diseases 
- Pruning 

  

An alternative to pesticides was used: Diseases 
- Fertilization 

  

An alternative to pesticides was used: Diseases 
- Landscape design 

  

An alternative to pesticides was used: Diseases 
- Other (Please specify) 

  

An alternative to pesticides was used: Insects - 
Biological control 

  

An alternative to pesticides was used: Insects - 
Plant selection 

  

An alternative to pesticides was used: Insects - 
Pruning 

  

An alternative to pesticides was used: Insects - 
Physical Removal 

  

An alternative to pesticides was used: Insects - 
Landscape Design 

  

An alternative to pesticides was used: Insects - 
Other (Please specify) 

  

Do you have a designated IPM contact for your 
jurisdiction?  If so, please specify the name and 
number. 

 Dave Hubler, 949-443-6365 

 

0036793



  
 

CITY OF SAN JUAN CAPISTRANO 
 
 

 
 
 
 

11-15-06 
 
 

 
 
 
 
 
 
 
 
 

 
SECTION C-6 

 
 
 

Public Education 
 
 
 

PROGRAM EFFECTIVENESS ASSESSMEN 
 

0036794



  
SECTION C-6, Public Education  
 

Orange County Stormwater Programs  C-6-1 November 15, 2006 
DAMP Appendix C-6 

C-6.0 Public Education 
 
C-6.1 Introduction (LIP Section 6.1) 
 
Public education is an essential part of the City’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of 
urban runoff and stormwater pollution to each particular target audience increases the 
likelihood that the messages will be noticed and that the audience will support and 
participate in the program implementation.   
 
The City recognizes that when a community has a clear idea of where the pollution 
comes from, how it directly affects them and what they can do to prevent those effects, 
the community will be more willing to support and participate in the pollution prevention 
program. The City also recognizes that the Third Term Permits set a high expectation for 
the performance of the public education component of the stormwater program. 
 
C-6.2 Countywide Public Education Program (LIP Section 6.2) 
 
The City has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the 
common message and theme for the overall program, coordinates that message with 
neighboring counties to ensure that media overflow messages are compatible and 
provides combined media buying power that could not be achieved by this City and the 
other Permittees individually.  
 
C-6.3 City Public Education Focus (LIP Section 6.3) 
 
The City continues a very aggressive public education campaign.  The city is a very 
active member of the County Public education committee, and participates in all county 
events.   All material developed by the County program are made available to the Public 
at city hall.  In addition, the city has developed additional material that  
 
The City’s public education focus is intended to support the countywide effort through 
financial contributions, participation in the Public Education Committee and the use of 
countywide materials, thematic messages and common look. The City also intends to 
supplement the countywide campaign at a local level to address City specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
In the reporting period the City completed the following  
 
Public Education Material Distribution 
 
The City made educational materials available to its residents at the following public 
facilities:   
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Available Materials 
All material is available at City hall and on the city's website in English and Spanish 
 
BROCHURES- ENGLISH 
The Ocean Begins at Your Front Door  
Do You Know Where The Water in Your Storm Drain Goes?  
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Proper Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
Help Prevent Ocean Pollution: Tips for Horse Care 
Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
Help Prevent Ocean Pollution: Tips for Pet Care 
Help Prevent Ocean Pollution: Tips for Pool Maintenance 
Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
Help Prevent Ocean Pollution: Tips for Carpet Cleaning 
Help Prevent Ocean Pollution: Tips for Carwash Fundraising 
Help Prevent Ocean Pollution: Tips for Mobile Detailing 
Water Quality Guidelines for Permitted Lot and Pool Drains  
Keeping Pest Control Products Out of Creeks, Rivers and the Ocean  
Sewage Spill Reference Guide 
Help Prevent Ocean Pollution: Tips for Home Improvement Projects 
Help Prevent Ocean Pollution: Tips for Residential, Pool, Landscape and Hardscape 
Drains 
Help Prevent Ocean Pollution: Tips for Projects using Paint 
Coloring and Activity book 
 
BROCHURES- SPANISH 
Help Prevent Ocean Pollution: A Guide for Food Service Facilities 
Help Prevent Ocean Pollution: Household Tips 
Help Prevent Ocean Pollution: Maintenance Practices for Your Business  
Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials 
Help Prevent Ocean Pollution: Tips for Pet Care 
Help Prevent Ocean Pollution: Tips for Horse Care 
Help Prevent Ocean Pollution: Tips for Landscape and Gardening 
Help Prevent Ocean Pollution: Tips for Pool Maintenance 
Help Prevent Ocean Pollution: Tips for Projects Using Concrete & Mortar 
Help Prevent Ocean Pollution: Your Local Used Oil Collection Center- South County 
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POSTERS 
BMP Poster for Food/Restaurant Industry 
BMP Poster for Auto Repair Industry 
BMP Poster for Gas Station Operation 
EPA construction BMPs  
 
OTHER 
Construction Runoff Guidance Manual 
Keep Gutters Clean for Those Downstream bookmarks 
Project Pollution Prevention magnets  
 
San Juan Capistrano Environmental Calendar 
Putting it to good reuse San Juan Capistrano 
Reducing Junk Mail in San Juan Capistrano 
Winter 05 Environmental Newsletter 
Summer 06 Environmental 06 
West nile virus prevention flyer 
Trash awareness flyer 
CIWMB mulch booklet 
WQMP requirements, template and instructions 
Grease installation requirements 
Equestrian Water Quality Best Management Practices  
 
Employee Training and Outreach: 
 
The City provided education and training for its direct employees, specifically:  
 
Training & Outreach Activity 
Placed information in the City’s employee monthly newsletter.  Every newsletter had 
material covering various subjects from ways to preventing pollutants to recycling, 
handling used oil, household hazardous waste, use of alternative products to pesticides or 
toxic harsh chemicals. 
 
All new employees received a water quality educational packet as part of their new 
employee orientation. 
 
Conducted training sessions: Provided training to public works staff on proper BMPs for 
the field employees.  Employees were tested at the end of the training. 
Provided general water quality training to all city staff and staff were tested prior to 
training and post training.  Most of the staff scored almost perfect score at both pre and 
post tests.  Only 2 employees had more than 2 mistakes, but this apears to have been due 
to possible language barriers.  When the questions were explained the 2 staff knew the 
correct answer immediately. 
 
Provided all city employees with Stormwater quality 101 training, explaining the rules 
and regulations, sources of pollutants and BMPs.  This training was done as part of a 
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general employee assembly meeting. 
 
As a way to provide educational material through e-mails, all e-mails include an 
education footer that covered topics from water quality BMPs, proper handling and 
disposal of household hazardous material, recycling, water conservation and mostly 
proper disposal of pet waste.  The messages were modified monthly. 
 
Monthly engineering environmental committee meetings were held, during which the 
NPDES coordinator covered various topics such as proper inspection, code enforcement 
issues, NPDES permit and regulations revision, review of on-going issues, pre-winter 
inspection issues.  Videos, power point presentations and various educational materials 
were distributed at these meetings. 
 
Water Quality and Watershed Management Committee meetings were held bi-monthly.  
These meetings were attended by department heads, city manager and 2 council 
members.  These meetings were used as a tool to update the executive team on water 
quality related issues and as a way to increase awareness of the program and provide an 
update on goals and objectives and plan of action.  This past year these meetings were 
open to the Public and meeting agendas were posted at City hall and at the local library.  
Only one meeting was attended by a member of the Public.  Other members of the Public 
were 2 members of the Water Advisory Committee.  
 
Outreach to Construction Site Contractors/Developers  
 
The City, through its permitting process, targeted a number of constituencies, including 
builders, developers, contractors, and property owners. 
 
Training & Outreach Activity 
Distributed BMP fact sheets and/or Construction Runoff Guidance Manual  at the time of 
permit issuance.  In addition, the city provided all grading projects with an EPA poster 
titled " Stormwater and the Construction Industry" .  This poster provides photos of 
correct ways to place erosion and sedument control measures and various additional 
information related to construction sites.  http://www.epa.gov/npdes/pubs/posterside1.pdf  
and http://www.epa.gov/npdes/pubs/posterside2.pdf 
This poster has been very helpful in showing how to have a compliant construction site. 
 
Prior to each rainy season; the NPDES coordinator instructs the inspectors of the need to 
remind all construction sites of the stepped up requirements with the start of the rainy 
season.  The inspectors inform the superintendents of the need to have extra bags on 
hand.  All stockpiles are covered daily, proper catch basins and inlets are protected.   
 
Prior to the start of any grading project, a pre-grading meeting is held during which 
erosion and sediment control issues are covered in detail. 
 
The City provides one on one meetings with developers ad engineers to educate on water 
quality requirements.  The NPDES coordinator provides this service and follows up with 
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regular field visits, especially on large sites where the conditions are very dynamic.  In 
addition, the city posted all requirements, forms, BMPs on the city's website. 
  
 
Outreach to Industrial Site Owners and Operators  
 
The City has used its inspection programs of industrial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
Mailed brochures to industrial site owners/operators :  The city mailed an environmental 
newsletter to all businesses in the city as part of the business education program.   
Distributed BMP information to owners and operators during inspections.  As part of the 
City's inspection program, inspectors provided industrial site owners and operators  with 
educational material and BMP fact sheets as they apply to their business.  All industrial 
facilities in the city were visited this year. 
Provided information with applications for business licenses.  The City sent the urban 
runoff database form to all businesses in the city as part of the business license renewal 
process.  The form requested that all businesses provided updated information regarding 
the business, any material stored on site, outdoor activities.  This form was used by the 
city to develop an updated inventory and to inform businesses of the related regulations.   
 
In coordination with South County Wastewater Authority (SOCWA), who provides the 
city's industrial waste discharge permit inspection for industrial facilities, information 
regarding water quality BMPs are distributed by the inspector. 
    
 
Outreach to Commercial Site Owners and Operators 
 
The City has used its inspection programs of commercial facilities and other liaison 
mechanisms for outreach purposes.   
 
Training & Outreach Activity 
The city mailed an environmental newsletter to all commercial businesses in the city as 
part of the business NPDES education program. 
 
The city provided outreach to businesses through presentations to the San Juan 
Capistrano Rotary Club. 
As part of the City's inspection program, inspectors provided commercial site owners and 
operators with educational material and BMP fact sheets as they apply to their businesses.
The city requires all new businesses and as part of the annual business license renewal an 
urban runoff form to be completed, and provides information regarding the NPDES 
permit. 
All food facilities in the city were inspected monthly during the year by the City's 
consultant ECIS.  All food facilities received a packet with educational materials, the 
county food facilities poster and a document regarding grease and spills.  The city 
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required all food facilities to stencil : " Keep lids closed" in English and Spanish in all 
trash enclosure.  The City developed a sewage spill response plan for food facilities.  The 
plan was distributed to all food facilities as part of the inspection program.  In addition, 
the city helped develop an educational DVD for food facilities that was also distributed to 
all food facilities as part of an inspection program.  A new poster and stickers were 
distributed as well to the food facilities.   
 
   
 
 
Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach 
plan.  The City has supplemented the countywide education effort as detailed below. 
 
 Outreach Initiatives 
The City published information about urban runoff and stormwater pollution issues on 
the City’s website.   
The City continues to publish a monthly article titled " The environmental corner" about 
urban runoff, stormwater pollution and other environmental issues in the "Capistrano 
Dispatch" a local newspaper.  In addition this year, the City started another bi-weekly 
article, titled :" The Quest for Enviro Harmony" in the Capo Valley News, another local 
newspaper.  This article features Questions and Answers on environmental issues that 
include among other topics stormwater issues and BMPs.    
The city continues to promote the Stormwater Hotline through the various publications 
and on the website, and through distribution of business cards.  
 
The city posted the "Rubber duck fish PSA" on its website. 
 
Advertised on street banners using stormwater pollution prevention artwork.   
The city partnered partnered with the OC Used oil Program and placed several Leaky Oil 
Ad in the local newspaper, promoting the recycling of used oil.  This year a Spanish ad 
was developed and ad placed in the local newspaper. 
 
Participated in community events by hosting a booth with information and promotional 
materials.  The city held 4 concert at the Park events, during which an educational booth 
was set up and material promoting good best management practices.  In addition, on 4th 
of July the city held a public education booth.  The city holds an annual Earth Day event, 
during which the city partners with various other government agencies and environmental 
groups to promote pollution prevention, water conservation, recycling, energy 
conservation and other environmental messages.   
Participated in and promoted clean-up events such as the Annual Inner Coastal & 
Watershed Cleanup Day.  The city held its 5th annual event, during which an emphasis 
on proper handling of trash, dog waste pick up and prevention of pollutants from 
reaching the water bodies is emphasized.   
The city provided presentations to the local boy scouts, girl scouts and various school 
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groups during the year. 
2 environmental newsletters were mailed to all residents.  
The city made a presentation on stormwater education to residents as part of the citizen's 
academy program.  
The City had a booth at the annual barn dance to reach out to the equestrian community 
which is large in San Juan Capistrano.   
 
 
The following initiatives targeted schools: 
 

Schools Initiatives 
Provided stormwater educational materials and give-aways to schools or school 
districts . 
The City participates annually in the Dana Point Ocean Institute's Kids Watershed 
Academy, as a speaker and in assisting in the various presentations. 
Provide stormwater pollution prevention presentation to schools in the classroom . 
Provide stormwater pollution prevention information at school outreach events such 
as the Children’s Water Festival . 
Used the Enviroscape model to teach students about urban & stormwater runoff.  
 
The city partnered with all local schools for the Earth Day event, and school children 
were brought by teachers to the events as an educational day.  
Material is provided on the city's website for teachers and kids to access regarding 
stormwater programs and environmental issues.  

 
Outreach to Quasi-Governmental Agencies/Districts 
 
The following approaches were made to quasi-governmental agencies/districts: 
 

Agency/District Outreach Initiatives 
Formed partnerships with the water department to distribute information through 
billing inserts.   
Formed partnerships with agencies to conduct joint outreach: the city started a 
partnership during FY 05-06 with the City of Dana Point, San Clemente and South 
Coast Water District to develop joint outreach material and an event to promote 
urban runoff reduction, water conservation and use of California native plants.  In 
addition, a joint "Protector Del Aqua" class was put together for the 4 agencies, that 
took place in September and October of 2006.  
Formed partnerships with agencies to produce joint outreach materials 
Formed partnerships with agencies with a common message    
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Water Conservation program 
 
The City has been actively involved in a water conservation program, which we believe 
has been supporting our efforts to reduce illicit discharges.  The City has a list of Water 
Demand Management Programs described below. 
 
There is an obvious link between excessive landscape watering, other outdoor water uses, 
and urban runoff.  Water conservation and customer service staff have several goals in 
common with San Juan Capistrano’s runoff reduction program, and coordinate public 
outreach and education programs to address both issues whenever possible.   
 
The City of San Juan Capistrano (City) has demonstrated its commitment to conservation 
by voluntarily signing the California Urban Water Conservation Council Memorandum 
of Understanding (CUWCC MOU) regarding urban water conservation Best 
Management Practices (BMPs) in California.  Signatories to the MOU have committed to 
use good-faith efforts to implement cost-effective BMPs.  The City files BMP Reports 
biennially, entering data directly into the statewide CUWCC database via the Internet.  
Detailed information on activity within each BMP is also filed with the California 
Department of Water Resources as part of the City’s Urban Water Management Plan.  A 
summary of conservation activities during FY 2005-06 that relate to urban runoff goals 
are listed, by CUWCC BMP, at the end of this report. 
 
Services and activities performed by City staff including the City’s full-time Water 
Conservation Coordinator (identifying such a staff person is one of the CUWCC BMPs) 
include: refinements to the water-budget-based tiered rate structure; coordination of leak 
detection and meter replacement programs with water distribution staff; on-site water use 
surveys (audits) of water use at single and multifamily residences, businesses, and sites 
with dedicated landscape meters; participation in regional rebate and retrofit programs for 
residential and commercial toilets, clothes washers, and other water efficiency measures 
including landscape incentives; working partnerships with other City staff addressing 
urban runoff issues, and school and public education on a continuing proactive basis and 
at special events.   
 
Along with the usual array of public information activities, in-depth training is provided 
to various water users at seminars and meetings.  The Water Conservation Coordinator 
attends Homeowner Association Board meetings, their Landscape Committee meetings 
and Annual Meetings, to educate residents and property managers about efficient 
residential and common area landscape water use.  Conservation training is provided to 
professional landscape maintenance workers via Metropolitan Water District’s Protector 
del Agua landscape water management seminar series, most frequently offered in 
Spanish.  These courses are offered at this City and at neighboring cities and water 
districts, free of charge to participants.  The regional nature of landscape work among 
half a dozen or more small neighboring South Orange County cities allows rotation of the 
seminar locations.  A residential version of the seminar is also presented in San Juan 
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Capistrano annually or biennially, and both series address the issues of over-watering, 
pesticide and fertilizer use, grasscycling, and excess watering, as not only expensive and 
wasteful but harmful to the environment. 
 
Many landscape and property management companies have additionally elected to 
engage in a county-wide Landscape Certification Program, an incentive program for 
landscapers to meet site-by-site water use budgets along with other environmental goals.  
The program was developed by the Municipal Water District of Orange County 
(MWDOC), in partnership with Metropolitan Water District of Southern California 
(Metropolitan), Orange County Integrated Waste Management Department, Regional 
Water Quality Control Board, CALFED (via U.S. Bureau of Reclamation), and retail 
water agencies in Orange County.  The Landscape Performance Certification Program 
links landscape water management, green material management and non-point source 
pollution prevention goals of separate agencies into one program.  Water use records are 
provided to the centralized Orange County data center on a monthly basis for all water 
accounts in our service area managed by participating companies.  The program website 
is: <http://www.waterprograms.com/>.  
 
This fiscal year saw the continued promotion of Native and “California Friendly” 
landscape design and planting, for both City-owned sites and Homeowner Association 
landscapes.  Three City parks are currently in design or construction phases, and all will 
showcase the use of California native and California Friendly plants in public spaces.  
Encouragement of drought-tolerant planting has multiple benefits for reduced water 
consumption, reduced maintenance, reduction in runoff as well as lower pesticide and 
fertilizer use and improvement of habitat where native plants are used.  This promotion is 
expected to be ongoing for many years to come.  
 
The increasing availability of weather-based irrigation controllers, “Smart” or “ET 
Controllers”, and the availability of grant monies for purchase and installation, has 
encouraged the City to identify sites appropriate for the installation of these devices.  The 
FY 05-06 budget, approved in June 2005, included funding for participation in a regional 
rebate program, made possible by MWDOC’s award of grant monies from USBR, with 
runoff reduction as a primary goal.  Five homeowner associations, and roughly ten 
individual homeowners have been the early-adopters of this technology, beginning in the 
second half of FY 05-06. 
 
To control its own irrigation water use, the City has also implemented a unique program 
called IRRInet System to control irrigation of all park facilities.  

 
IRRInet System General Description:  Motorola’s IRRInet Control Center (ICC) is a 
computer-driven central management and control system for water and irrigation 
systems.  Turf/landscape applications include irrigation systems for all the city’s parks 
(22), open spaces and street landscape medians (totaling 107.5 acres).   
The IRRInet system operates in a “distributed” fashion, i.e. the field units perform the 
real-time process, the central computer serves the functions of: 

� Program archive for seasonal programming of field units. 
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� Alarm reporting for field units’ activity. 
� Automatic download of programming / instructions for special 
events. 
� Paging in response to alarms for high flows, to detect broken water 
lines, high flows to valve stations, which automatically shuts system 
off. 
� DTMF remote control interface, which is a remote control system 
for system checking 
� Weather station interrogation to collect daily evapotranspiration 
rates which will automatically set watering factors to each field unit.  
If rain is predicted or takes place, the system shuts off all watering 
units and requires manual intervention to be reset. 

 
The City has reduced its water consumption for irrigation by half, since the inception of 
the IRRInet system.   
 
Summarized below are water demand management activities undertaken during 2005-06, 
listed under each of the California Urban Water Conservation Council Best Management 
Practices.  Some of these BMPs relate only to water conservation, but many also address 
runoff issues directly: 
 

1. WATER SURVEY PROGRAMS FOR SINGLE-FAMILY RESIDENTIAL AND 
MULTI-FAMILY RESIDENTIAL CUSTOMERS 

 Residential surveys performed at single and multifamily dwellings, 
which included a significant landscape component and / or runoff 
issues: 145 on-site surveys. 

2. RESIDENTIAL PLUMBING RETROFIT (excluding toilets) 
 Low-flow showerheads, aerators, positive shutoff hose nozzles, toilet 

flappers, etc., are given to customers free of charge on request. 
3. SYSTEM WATER AUDITS, LEAK DETECTION AND REPAIR 

 Ongoing work with water production staff tracking water production 
and sales, and unmetered authorized uses.  

4. METERING WITH COMMODITY RATES FOR ALL NEW CONNECTIONS 
AND RETROFIT OF EXISTING CONNECTIONS 

 All sites in our service area are metered and billed by use (see 
Conservation Pricing, #11 below). 

5. LARGE LANDSCAPE CONSERVATION PROGRAMS AND INCENTIVES 
 Landscape audits and consultations, at both public and private sites:  

17 on-site audits of 53 dedicated landscape meters during 2005-06 
included runoff issues. 

 Increased promotion and implementation of Native and “California 
Friendly” Planting, for both City-owned sites, and Homeowner 
Association landscapes.   

 Participation in OC Landscape Performance Certification Program 
(see above) 
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 Water-budget-based rate structure and monthly billing provide meter-
by-meter water budget.  (See BMP #11) 

6. HIGH-EFFICIENCY WASHING MACHINE REBATE PROGRAMS 
 The City encourages customer participation in Orange County’s 

countywide rebate program, available via MWDOC. 
7. PUBLIC INFORMATION PROGRAMS 

 Special Events:  Provided literature and specific information at Earth 
Day, City information booth at San Juan Summer Nites (four 
downtown community concerts in the park, (July, Aug., Sept. 2005, 
June 2006), San Juan Capistrano Citizens’ Leadership Academy 
(Spring 2006), Water Advisory Commission monthly meetings, new 
commissioners’ tours, Landscape History and Plant Walk, HOA Board 
Meetings. 

 Wrote & published quarterly newsletter included with all water bills; 
each issue included educational material about urban runoff issues. 

 Community Services department’s publication “Hometown 
Happenings” included articles about water use efficiency and runoff 
prevention. 

 The local newspaper “Capistrano Valley News” carried four articles 
specifically about water use efficiency and conservation of water in the 
landscape to prevent runoff. 

 Increased printed material available at the public counter. 
 Brochures made available at Planning Department calendar, promoting 

California Friendly planting and SmarTimers (ET Controllers). 
 Updated database of homeowner association management companies, 

their landscape contractors, and water use. 
8. SCHOOL EDUCATION PROGRAMS 

 Fourth Grade School Groups, total of 38 students. 
 County-wide K-12 in-classroom and Discovery Center program, via 

MWDOC. 
9. CONSERVATION PROGRAMS FOR COMMERCIAL, INDUSTRIAL, AND 

INSTITUTIONAL ACCOUNTS 
 Commercial / Industrial / Institutional surveys:  19 on-site surveys 

included a significant landscape component and / or runoff issues:  
 Commercial / Industrial / Institutional rebates and incentives: county-

wide program via MWDOC includes toilets, washrack nozzles, 
cooling tower conductivity controllers and other devices 

 Plan-check assistance and site inspection reporting for compliance 
with City’s Water Conservation in Landscape Ordinance. 

10.   WHOLESALE AGENCY ASSISTANCE PROGRAMS 
 City water conservation staff regularly attends MWDOC Conservation 

Coordinators’ meetings, and monthly Metropolitan Conservation 
Coordinator meetings, and provides input on research and public 
outreach projects, including Landscape Forums. 

 The City supports and encourages participation in all regional 
programs. 
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11.  CONSERVATION PRICING 
 San Juan Capistrano has a water-budget-based tiered rate structure.  

Such rate structures are still uncommon in California, but have become 
a model for communicating a “prudent use” amount to every customer 
every month.  Far beyond achieving BMP 5’s reporting site water 
budget requirement for all dedicated landscape meters, these rates 
apply to all residential, landscape, non-domestic, and agricultural 
customers. 

12. CONSERVATION COORDINATOR 
 One full-time staff person 
 Formed a “Tri-cities Water Savers” team of South Orange county 

cities, to jointly promote landscape conservation and runoff reduction. 
 Continued meetings of a cross-departmental ad-hoc team (including 

Public Works, Building Official, Code Enforcement, Engineering, and 
Water Customer Service) to explore and unify City responses to 
runoff; developing promotional brochure summarizing water 
conservation and runoff reduction solutions for homeowners and 
developers. 

 Regional and state involvements that include runoff issues in 
professional activities, research, and training for water conservation 
staff: 

 CUWCC meetings & training; BMP 5 – Landscape Committee 
 AWWA Conservation Committee 
 CA-NV AWWA Conservation Practitioner Certification Committee - 

Chair 
 Metropolitan & MWDOC regional public affairs & conservation 

meetings and training  
 City Water Advisory Commission - support staff 
 Instructor, Santiago Cyn College, Orange CA:  “Water Conservation 

Practitioner Workshop” and “Hot Topics” Seminars 
 Certified Landscape Irrigation Auditor (IA) 
 AWWA Grade 1 Conservation Practitioner (Grades 2 & 3 do not exist, 

yet) 
 South Orange County Regional multi-agency cooperation for 

resolution of mutual watershed concerns, including a joint application 
for Prop 50 funding. 

 Participant in Orange County Water Use Efficiency Taskforce, a 
combined effort of conservation and watershed staff. 

 Prop 50 Water Use Efficiency chapter, participation as a reviewer for 
DWR, landscape proposals. 

13. WATER WASTE PROHIBITION 
 City Ordinance – drafting a revised, year-round ordinance to replace 

the existing (declared shortage) ordinance. 
14. RESIDENTIAL ULFT REPLACEMENT PROGRAMS 

 County-wide rebate programs are publicized for single- and multi-
family dwellings, and are available via MWDOC. 
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The City has also implemented a unique program called IRRInet System to control 
irrigation of all park facilities. IRRInet System General Description: 

 
Motorola’s IRRInet Control Center (ICC) is a computer-driven central management 
and control system for water and irrigation systems.  Turf/landscape applications 
include irrigation systems for all the city’s parks (22), open spaces and street 
landscape medians (totaling 107.5 acres).   
The IRRInet system operates in a “distributed” fashion, i.e. the field units perform the 
real-time process, the central computer serves the functions of: 

� Program archive for seasonal programming of field units. 
� Alarm reporting for field units’ activity. 
� Automatic download of programming / instructions for special events. 
� Paging in response to alarms for high flows, to detect broken water 
lines, high flows to valve stations, which automatically shuts system off. 
� DTMF remote control interface, which is a remote control system for 
system checking 
� Weather station interrogation to collect daily evapotranspiration rates 
which will automatically set watering factors to each field unit.  If rain is predicted 
or takes place, the system shuts off all watering units and requires manual 
intervention to be reset. 

 
The City has reduced its water consumption for irrigation by half since the inception of 
the IRRInet system.   
 
We believe that the City’s water conservation efforts are outstanding and contribute to a 
major reduction in the reduction of water runoff in the City, in aggregate the largest 
consumer of water.  The various other efforts with the residential and commercial 
customers have been very successful as well. 
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C-6.4  Public Participation (LIP Section 6.4) 
 
Public participation allows the public to be directly involved with the stormwater 
program. The City has encouraged public participation at the local level by: 

 
As the City provides plenty of public education material for the Public, it also 
discuss the material at the various public outreach events.  Events such as the annual 
Earth day event, creek cleanup event, 4th of July, concerts at the park, kids 
watersheds conference, booth at the annual barn dance event that draws hundreds of 
equestrians, presentations to the various groups provide opportunities to the city to 
discuss with the public some of the material distributed and the issues discussed.   
In general, citizens have been very supportive of promoting a healthy environment 
free of trash and debris and other pollutants.  The public has been very receptive to 
the programs rolled in the city.  In promoting environmental programs, the city has 
taken the concept of promoting a universal environmentally friendly community 
message, that promotes general awareness and not only promoting the stormwater 
message.  Recycling promotes a litter free environment and make the businesses and 
residents think about the solid waste issue and not litter.  Promoting California 
friendly and drought tolerant plants promote water conservation but at the same time 
reduces urban runoff.  When rolling a plastic bag recycling program, it promotes a 
behavioral change that ask the residents to place the plastic bags in a plastic bag, tie 
it and place it in the recycling container.  This means that we won't have single 
plastic bags with the potential of being blown in the air and ending up in a catch 
basin or the creek.  This has been a very successful program in San Juan Capistrano. 
 
Asking for Feedback -In all newsletters and articles and on the website, the city 
provides the NPDES coordinator' s contact info.  The coordinator receives many 
calls throughout the year with questions following reading some of the materials put 
out.   At the citizen's academy, a section is dedicated to the city's environmental 
programs, which was rated one of the most enjoyed section, residents discuss many 
of the issues presented and provide feedback on the city's program. 
Participating in Outreach Events – Participation in outreach events allows for a two-
way communication with the public. It is an excellent opportunity to not only 
disseminate stormwater public education information and materials but also allows 
the .public to respond with question, comments and/or concerns.  
 
School Programs - Providing children with the tools to actively participate in the 
protection of their local waterways and beaches creates powerful environmental 
stewards of the future.  The city participates in variou school programs, such as the 
Dana point Ocean Institute's Kids Watershed conference, during which the city 
participates in the various events and provides a presentation to the kids followed by 
a series of questions and answers.  The city also participates in the annual kids water 
festival, during which the city, the county and other cities make presentation to kids 
over 2 days using tinteractively he Enviroscape model.   
Finally, the city started a strong partnership with the local 4H group to promote 
environmental awareness to the members.  This past year, a presentation was given 
to the members.  The members performed an environmental survey during the Earth 
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Day event (survey will be attachedto the Annual Report) where they had an 
educational booth.  They also performed a polystyrene use survey with all the food 
facilities in order to understand the extent of the use of the material in the city. 
During the swallows parade, the 4H members remove the horse manure from the 
street.  The 4H also started this year their first creek cleanup event near their 
headquarter at Ortega Equestrians. 
 

 
Report local opinion survey if conducted. In addition to the countywide public awareness 
survey, a local survey was also conducted.  The findings of the survey were: 
 
The public continue to be more aware of water quality issues.  The questions in the 
survey used were the same as the year before.  It appears that there is a steady increase in 
the percentage of residents that are more aware of stormwater quality issues.  The only 
question where there was no improvement was relating to the polluters, as it appears that 
residents do not believe that they all pollute including businesses, but still think that 
businesses pollute more than residents.  Residents do think that some of their actions 
cause pollutants to reach the creek and are willing to modify their behavior, but sincerely 
believe that business pollution is more prevalant and more harmful to the environment.  
This anecdotale explanation comes from discussions with some of the residents that did 
not answer that question correctly. 
2003-04, 89% knew what is a storm drain, 2004-05 95% knew the correct answer, 2005-
06 96% knew the correct answer. 
2003-04, 86% knew where does the water go when it enters the catch basin, 2004-05 
92% knew the correct answer, 2005-06 95% knew the correct answer 
2003-04, 76% knew which of the following is bad for the water, 2004-05 87% knew the 
correct answer, 2005-06 94% knew the correct answer. 
2003-04, 77% knew that Businesses, children, adults, automobiles all help pollute, 2004-
05 79% believed that all are polluters,2005-06 78% knew the correct answer . 
2003-04, 73% knew that they should care about our water quality to improve drinking 
water quality in the future and to be able to eat the fish and swim in our local waterways, 
2004-05 85% answered that, 2005-06 90% knew the correct answer. 
 
It appears that the general public is more aware of the urban runoff issues, and the survey 
conducted shows that this is not a unknown to them.  We are seeing more participation in 
creek clean up events, more participation in Earth Day, and more interaction from the 
public when it comes to helping the environment.   
 
C-6.5 Program Effectiveness Assessment (LIP Section 6.5) 
The City impressions are calculated from the following: 
Monthly articles in the Capo Valley Dispatch local newspaper 
Bi-Monthly articles in the Capo Valley News newspaper 
Quarterly citywide San Juan Capistrano Hometown Happening newsletter 
Regular e-mail blast 
Public education street banners 
Chamber of Commerce articles 
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Twice a year citywide residential newsletter (all postal accounts, so it also reaches 
businesses) 
Twice a year business newsletter 
Monthly "Que Pasa" employees newsletter 
Educational magnets on trucks. 
Earth Day event 
Creek cleanup event 
4th of July event 
4 concerts at the park educational booth 
Presentations to local groups, such as boy scouts, girl scouts, Rotary club, 4 H, Ocean 
Institute, CARE event, San Juan Capistrano dog vaccination event. 
 
Through its own public eduation effort, the City made the following number of 
impressions during the reporting period:  
520000  
 
C-6.6 Public Education Modifications 
 
There are no proposed modifications to Public education.  The city will concentrate this 
coming year on bacteria related activities and issues, such as grease and pet waste. 
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section 7.1) 
 
One of the most important responsibilities of the City is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the City are implemented.   
 
In May 1997 the City certified to the San Diego Regional Board that it was implementing the 
new development and redevelopment water quality requirements developed with the Principal 
Permittee and other Permittees as Appendix G of the 1993 DAMP. Since that time all new 
development and redevelopment in the City has occurred in conformance with Appendix G 
resulting in BMPs being implemented for water quality improvement in many projects. 
 
The Third Term Permits require the City and other Permittees to initiate a comprehensive 
assessment of their planning and development processes with the intent of providing a greater 
focus on the protection of water bodies and a more rigorous application of BMPs in development 
and redevelopment projects. The City has supported the Principal Permittee in developing a 
model program to guide compliance with these requirements (see DAMP, Section 7).    
 
C-7.2  Organization Structure (LIP Section 7.2) 
 
The key staff responsible for overseeing, implementing, and enforcing the new 
development/redevelopment program element were identified in an Organization Chart (Figure 
A-7-1) of the City’s Local Implementation Plan (LIP). 
 
During the reporting period, no changes were made to the Organization Chart 
  
 
C-7.3 General Plan Assessment and Amendment (LIP Section 7.3) 
 
The City did not identify any General Plan elements that needed to be revised. 
 
 
C-7.4 Environmental Review Process (LIP Section 7.4) 
 
As described in the City’s LIP, the City utilizes the State’s standard CEQA checklist in addition 
to a City-customized CEQA checklist during the project environmental review process.  During 
this reporting period, the City reviewed the CEQA checklist it utilizes to identify whether impact 
issues related to surface water quality and watershed management could be reflected more 
specifically.  The LIP submittal contains the checklist the City uses, and no further changes have 
been made since. 
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As described in the City’s LIP, the City utilizes the State’s standard CEQA checklist during the 
project environmental review process.  Listed below are the revisions to the CEQA checklist in 
which the City utilizes: 
 
The City did not identify any needed revision to the CEQA checklist it utilizes.  
 
C-7.5 Development Project Review, Approval and Permitting Process (LIP Section 7.5) 
 
C-7.5.1 Conditions of Approval 
 
During this reporting period, the Conditions of Approval for the City are as follows:   
The City did not identify any needed revision to its standard conditions of approval. 
 
C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist applicants in preparing Water Quality Management Plans, the City has made the 
following materials available at its planning/permitting counter and via its website:  
 
Model WQMP, City’s WQMP, WQMP Template, City’s Guidelines and checklist for WQMPs, 
and O&M template.  In addition, the City’s NPDES coordinator provides one on one meetings 
with developers and their engineers to go over the WQMP requirements and the proposed BMPs 
as early as possible during the design phase, and if necessary during the review process. 
 
The WQMP information is located on the City’s website at www.sanjuancapistrano.org 
Finally, the city posted on its website, "Start at the Source" a design guidance manual developed 
by BASMAA in the Bay area to assist developers by providing examples of low impact 
developments, as they work on their WQMP for their development.  In addition, the city posted 
on the city’s website all adopted BMPs, and links to CASQA manuals. 
 
During this reporting period the City received 1 Preliminary and 4 Final WQMPs for review and 
approval as noted in the table that follows.   
 
 Reviewed Approved 
Preliminary WQMP 1 1 
Final WQMP 4 4 
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Table C-7.1 below provides project information for Final WQMPs that were approved during the 
reporting period.   
 
In reviewing WQMPs, the City found that the three most common deficiencies requiring that an 
applicant’s WQMP be revised before it could be approved were: 
 
 Text Summarizing Each Common Deficiency 
1 Lack of adequate treatment control BMPs 
2 Proper description of the proposed BMPs. 
3 Failure to provide adequate post construction maintenance program 
 
Table C-7.1 part A 
 
Watershed – Field Name Value 
San Clemente Coastal Streams - Industrial Development (acres) 0 
San Clemente Coastal Streams - Commercial Development (acres) 0 
San Clemente Coastal Streams - Residential Development (acres) 0 
San Clemente Coastal Streams - Development (acres) 0 
San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N1. Owner, Tenanat, Occupant Education 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N2. Activity Restrictions 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N3. Common Area Landscape 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N4. BMP Maintenance 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N5. Title 22 CCR Compliance 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N6. Local Water Quality Permit 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N7. Spill Contingency Plan 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N8. Underground Storage Plan 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N9. Hazardous Materials Disclosure 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N10. Uniform Fire Code 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N11. Common Area Litter Control 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N12. Employee Training 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N13. Loading Dock Good Housekeeping 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 0 
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Control BMPs - N14. Common Area Catch Basin Inspection 
San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N15. Street Sweeping Private Streets & Parking Lots 

0 

San Clemente Coastal Streams - Applicable Routine non-Structural Source 
Control BMPs - N17. Retail Gasoline Outlets 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Storm Drain System Stenciling/Signage 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Outdoor Material Storage Area 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Trash Storage Areas 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Efficient Irrigation Systems & Landscape Design 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Protect Slopes & Channels 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Loading Dock Areas 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Maintenance Bays 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Vehicle Wash Areas 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Outdoor Process Areas 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Equipment Wash Areas 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Fueling Area 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Hillside Landscaping 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Wash Water Controls for Food Prep Areas 

0 

San Clemente Coastal Streams - Applicable Routine Structural Source Control 
BMPs - Community Car Wash Racks 

0 

San Clemente Coastal Streams - Selected Treatment Control BMPs - Biofilters 0 
San Clemente Coastal Streams - Selected Treatment Control BMPs - Detention 
Basins 

0 

San Clemente Coastal Streams - Selected Treatment Control BMPs - 
Infiltration Basins 

0 

San Clemente Coastal Streams - Selected Treatment Control BMPs - Wet 
Ponds or Wetlands 

0 

San Clemente Coastal Streams - Selected Treatment Control BMPs - Filtration 0 
San Clemente Coastal Streams - Selected Treatment Control BMPs - 
Hydrodynamics Separation Systems 

0 

San Clemente Coastal Streams - Selected Treatment Control BMPs - Regional 
or Watershed BMPs 

0 

San Clemente Coastal Streams - Site Design BMPs 0 
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San Juan Creek - Industrial Development (acres) 0 
San Juan Creek - Commercial Development (acres) 95 
San Juan Creek - Residential Development (acres) 7 
San Juan Creek - Development (acres) 16 
San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N1. Owner, Tenanat, Occupant Education 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N2. Activity Restrictions 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N3. Common Area Landscape 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N4. BMP Maintenance 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N5. Title 22 CCR Compliance 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N6. Local Water Quality Permit 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N7. Spill Contingency Plan 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N8. Underground Storage Plan 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N9. Hazardous Materials Disclosure 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N10. Uniform Fire Code 

1 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N11. Common Area Litter Control 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N12. Employee Training 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N13. Loading Dock Good Housekeeping 

0 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N14. Common Area Catch Basin Inspection 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N15. Street Sweeping Private Streets & Parking Lots 

4 

San Juan Creek - Applicable Routine non-Structural Source Control BMPs - 
N17. Retail Gasoline Outlets 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Storm 
Drain System Stenciling/Signage 

4 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Outdoor Material Storage Area 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Trash 
Storage Areas 

3 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Efficient Irrigation Systems & Landscape Design 

2 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Protect Slopes & Channels 

1 
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San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Loading Dock Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Maintenance Bays 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Vehicle Wash Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Outdoor Process Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Equipment Wash Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Fueling Area 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Hillside Landscaping 

1 

San Juan Creek - Applicable Routine Structural Source Control BMPs - Wash 
Water Controls for Food Prep Areas 

0 

San Juan Creek - Applicable Routine Structural Source Control BMPs - 
Community Car Wash Racks 

0 

San Juan Creek - Selected Treatment Control BMPs - Biofilters 3 
San Juan Creek - Selected Treatment Control BMPs - Detention Basins 0 
San Juan Creek - Selected Treatment Control BMPs - Infiltration Basins 0 
San Juan Creek - Selected Treatment Control BMPs - Wet Ponds or Wetlands 0 
San Juan Creek - Selected Treatment Control BMPs - Filtration 1 
San Juan Creek - Selected Treatment Control BMPs - Hydrodynamics 
Separation Systems 

1 

San Juan Creek - Selected Treatment Control BMPs - Regional or Watershed 
BMPs 

0 

San Juan Creek - Site Design BMPs 3 
 
Table C-7.1 part B 
 
Watershed – Field Name Value 
San Clemente Coastal Streams - # of New Development Projects 0 
San Clemente Coastal Streams - # of Re-Development Projects 0 
San Clemente Coastal Streams - # of  WQMPs Approved 0 
San Juan Creek - # of New Development Projects 4 
San Juan Creek - # of Re-Development Projects 0 
San Juan Creek - # of  WQMPs Approved 4 
 
The city has no new developments in San Clemente Coastal watershed.  The portion of the 
city in that watershed has 37 existing single family homes, open space and the County 
landfill.  The county landfill has its own NPDES permit.  All drainage from the single 
family homes drain into San Juan Creek watershed.  Only the open space in San Juan 
Capistrano drain into the open space in San Clemente, within the San Clemente Coastal 
streams. 
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C-7.5.3 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are 
minimum requirements for all construction sites, the City’s Building Official requires all plans 
submitted to the Building Department to have the following note: 
 

San Juan Capistrano Stormwater Requirements  
General Requirements 

 
Construction projects are required to comply with two interrelated sets of municipal directives 
with respect to water quality management: (1) compliance with applicable discharge 
prohibition requirements set forth in the Water Quality Ordinance to prevent unauthorized 
non-stormwater discharges, and (2) implementation of Best Management Practices (BMPs) to 
the maximum extent practicable, in accordance with the County Drainage Area Management 
Plan (DAMP) and local agency requirements, to reduce contaminants in stormwater discharges.  
In addition, construction projects that involve 1 acre or greater of soil disturbance must comply 
with the General Construction Permit. The discharge prohibitions and BMP requirements are 
consistent with and complementary to the requirements of the General Construction Permit. 
Therefore, compliance with the State’s General Construction permit will typically lead to 
compliance with the City’s BMP implementation requirements. However, the City requires 
Erosion and Sediment Control Plans (ESCPs) showing all BMPs for construction, even when a 
project disturbs less than 1 acre of soil and is not covered by the General Construction Permit 
(i.e., not a part of a larger common plan of development). Table 1 shows the general 
requirements and expectations for construction projects based on size of land disturbance.  

 
Table 1  

General Requirements for Construction Water Quality Management  
Project Description  Water Quality Requirements  
Construction  
Projects > 1 Acre  
Soil Disturbance  

- Apply for local grading or building permit  
- Comply with grading or building permit and local 
ordinances  
- Submit Notice of Intent (NOI) for General Construction 
Permit Coverage to SWRCB  
- Prepare a SWPPP  
- Implement SWPPP  
Implement BMPs as required by the City and the General 
Construction Permit. Prepare and submit an Erosion and 
Sediment Control Plan for approval.  
- Submit General Construction Permit Notice of 
Termination (NOT) to  
Regional Board at project conclusion  

Other Projects  - Apply for local grading or building permit  
- Comply with grading or building permit and local 
ordinances  

- Implement BMPs as required by the City to meet Water 
Quality Ordinance and NPDES Permit.  
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Discharge Prohibitions on Construction Sites  
Without exception, discharges of stormwater from a construction site to the municipal  
storm drain system or receiving waters are prohibited if the discharge contains pollutants that 
have not been reduced to the maximum extent practicable through the implementation of 
BMPs. In general, construction activities require the implementation of a combination of BMPs 
to control erosion and sediment transport, and pollutants from materials and waste 
management storage and activities.  
 
Non-stormwater discharges from a construction site to the municipal storm drain system or 
receiving waters are prohibited. Exceptions to prohibitions of non-stormwater discharges 
include (a full list is available in the Water Quality Ordinance):  
- Discharges composed entirely of stormwater, or  
- Discharges for which the discharger has reduced to the maximum extent practicable  
the amount of pollutants through implementation of BMPs, or  
- Discharges from certain activities that may be present on a construction site including 
landscape irrigation, diverted stream flows, rising groundwater and de minimus groundwater 
infiltration to the municipal storm drain system, passive foundation drains, and flows from 
riparian habitats and wetlands.  
 
BMP Implementation  
Construction project owners, developers, or contractors must implement the BMP requirements 
in the DAMP or equivalent measures, methods, or practices. Proper selection of BMPs depends 
on numerous factors that are specific to individual sites and activities, and therefore the DAMP 
does not advocate or require the use of particular practices unless the City determines that 
BMPs implemented by the project proponent are not adequate to prevent discharges of 
pollutants. In that case, implementation of specific BMPs, additional BMPs, and/or other 
controls may be required.  
 
Minimum Requirements  
All construction projects regardless of size are required, at a minimum, to implement an 
effective combination of erosion and sediment controls and waste and materials 
management BMPs. These minimum requirements are summarized in Table 2 and must be 
conveyed to construction contractors as part of the plan notes or on a separate erosion control 
plan.  

Table 2  
Minimum Requirements for All Construction Sites  

Category  Minimum Requirements  
Erosion and Sediment Control  Sediments from areas disturbed by 

construction shall be retained on site using an 
effective combination of erosion and sediment 
controls to the maximum extent practicable 
and stockpiles of soil shall be properly 
contained to minimize sediment transport 
from the site to streets, drainage facilities or 
adjacent properties via runoff, vehicle 
tracking, or wind.  
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Waste and Materials  
Management Control  

Construction-related materials, wastes, spills 
or residues shall be retained on site to 
minimize transport from the site to streets, 
drainage facilities, or adjoining property by  
wind or runoff.  

 
For more information on the BMPs that may be used to meet the minimum requirements, visit 
the City of San Juan Capistrano’s website at www.sanjuancapistrano.org, or obtain the County 
of Orange Stormwater Program “Construction Runoff Guidance Manual” at the City’s Building 
and Engineering Permit Counter.  
 
BMP Standard Plans  
Accepted standard plans that may be used for construction BMPs are found in the Orange 
County Environmental Management Agency (now PFRD) Standard Plans, 1996 Edition. This 
includes the following BMPs standard plans: Sandbag Velocity Reducer (No. 1328) and 
Temporary Drainage Inlet (No. 1330). These standard plans may be downloaded from 
http://www.ocwatersheds.com , under Stormwater Program/Documents.  
 
BMP References  
The primary reference for construction, implementation, and maintenance of  
construction BMPs is the California Stormwater Best Management Practice Handbook –  
Construction. This handbook has been recently revised and the latest version can be  
purchased or downloaded from http://www.cabmphandbooks.com.  
 
 
Sites subject to General Construction Permit 
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) 
have submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and 
onsite before any commencement of any construction activities, the City placed a requirement 
on the grading permit application.  All grading plans are required to place on the first sheet of 
the plans, the area of the site and the disturbed area.  During plan checking, any project that is 
more than one acre, gets stamped by the plan checker that it is required to provide a WDID 
number, which is written on the plan.  Also, the stamp informs the applicant that he is required 
to prepare and have a SWPPP prepared and on site prior to start of construction. 
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section 7.6) 
   
During the reporting period, the City did not identify any needed revisions to its WQMP 
requirements. 
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C-7.7 Post Construction BMP Inspection and Verification (LIP Section 7.7) 
 
The City has initiated the verification of BMP implementation and maintenance for Projects with 
approved project-specific WQMPs as shown in the table that follows. 
 
 

This Reporting Period Cumulative  
 
 
Verification 
Method 

 
No. of 
WQMPs 
Verified 

No. of 
WQMPs 
Satisfactorily 
Implemented 

No. of 
WQMPs Not 
Satisfactorily 
Implemented 

 
No. of 
WQMPs 
Verified 

Inspection/Surveys 5 5  8 
Self Certification     
Other     

 
C-7.8 Training and Outreach (LIP Section 7.8) 
 
The city participated in the County review of the WQMP process and participated in the revision 
of the WQMP template and development of new material. 
The city trained the development engineer and the assisting staff on the WQMP process.  
 
 
C-7.9 New Development/Redevelopment Program Modifications 
 
Based upon the knowledge gained in preparing this Program Effectiveness Assessment, the City 
has identified modifications that will be made to Section A-7 of the City’s LIP.  Those 
modifications are: 
 
No modifications are being proposed.  
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C-8.0 Construction  
 
C-8.1 Introduction (LIP Section 8.1) 
 
The City has incorporated the model construction program described in DAMP Section 
8.4 as the basis for this section of its Local Implementation Plan.  This construction 
program presents requirements and guidelines for pollution prevention methods that must 
be used by construction site owners, developers, contractors, municipalities, and other 
responsible parties, in order to protect water quality from discharges from construction 
site activities.  
 
C-8.1.1 Overall Program Management 
 
The city continues to provide construction inspections under the Building and 
Engineering Division.  3 building inspectors inspect all construction within private 
property and 1 Public Works inspector inspect all work within the Public right of 
way and public easements, such as storm drains and sewer construction. 
 
Through the submittal of an Organization chart, the City identified which Department(s) 
were responsible for the implementation of this stormwater program element.   
 
No changes were made to the Organization chart.  
 
C-8.2    Inventory of Construction Sites (LIP Section 8.2) 
 
The City has developed a watershed based inventory of the identified construction sites 
within the City’s jurisdiction.  Summaries of the construction inventory are provided 
below.   
 
This year the city has a much larger number of active permits, as there are several new 
tracts under construction, and several new commercial developments on-going.  In 
addition, it appears there has been an increase in the number of additions within the city. 
  
 
Watershed Summary: 
Watershed Private Projects Public Projects 

for Santa Ana 
Region 

Public 
Projects for 
San Diego 
Region 

Total for all 
categories for current 
reporting year 

San Clemente 
Coastal Streams 

0 0 0 0 

San Juan Creek 406 0 3 409 
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The construction inventory is updated on an ongoing basis and provided to the Regional 
Boards as a part of the Annual Progress Report submittal.  The updated inventory is 
included as an Attachment to this report. 
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C-8.3 Prioritization of Construction Sites (LIP Section 8.3) 
 
 
 
The City of San Juan Capistrano prioritized the construction sites as high, medium or low 
based on their respective threat to water quality.  Summaries of the prioritizations are 
provided below.   
 
Jurisidctional Summary 
Construction Site Prioritizations Total Public Project 

Sites 
Total Private Project Sites 

- Mandatory high priority sites 1  
- Sites subject to General Construction 
Permit 

 8 

- Sites with a high potential for or history 
of non-stormwater discharges 

  

- Site tributary to and within 500 feet of 
an ASBS 

  

- Tributary to 303(d) water body where 
site generates the pollutant 

  

- Sites within, directly adjacent to or 
discharging directly to an ESA 

  

Number of mandatory high priority sites 2 31 
Number of medium priority sites  280 
Number of low priority sites  87 
Total Number of Sites 3 406 
 
All grading projects are considered high priority in the city.  In addition, any large 
commercial project is also automatically on the high priority list.  These are projects that 
are required to have erosion and sediment control measures in place at all time.  Other 
projects are required to implement BMPs but might not need any erosion or sediment 
control measures.  
 
Watershed Summary 
Watershed Number of 

High 
Priority 
Sites 

Number 
of 
Medium 
Priority 
Sites 

Number 
of Low 
Priority 
Sites 

Total Number of Sites 

San Clemente Coastal 
Streams 

0 0 0 0 

San Juan Creek 42 280 87 409 
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The construction prioritization is updated on an ongoing basis and provided to the 
Regional Boards as a part of the Annual Progress Report submittal.  The updated 
inventory with the prioritizations is included as an Attachment to this report. 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section 8.4) 
 
BMP fact sheets have been developed and included as a part of the Construction 
program.  The fact sheets include a description of specific BMPs for common 
construction activities that may discharge pollutants and provide a focus on the Pollution 
Prevention measures that the facility should implement.  The activity based Construction 
fact sheets that were developed are fact sheets from the 2003 edition of the California 
Stormwater Quality Association Stormwater Best Management Practice Handbook-
Construction and are included as an attachment to the City’s LIP. 
 
No changes were made to the BMP fact sheets.  
 
C-8.5    Documentation Requirements (LIP Section 8.5) 
 
C-8.5.1 Private Construction Projects Covered by the General Permit 
 
The city did not find any project that represented a threat to human or environmental 
health, and no report to the Regional Board was necessary.  
 
C-8.5.2 Public Agency Construction Projects Covered by the General Permit 
 
There were no construction project that represented a threat to human health or 
environmental health, and the city did not report any project to the Regional Board.  
 
C-8.6 Municipal Inspection Requirements of Construction Sites and Reporting 
Requirements (LIP Section 8.6) 
 
The City of San Juan Capistrano inspected the construction sites at the frequency 
determined by the priority ranking assigned to each facility as identified in the LIP.  The 
inspections generally include a review of BMP implementation through the erosion 
control practices, sediment control practices, tracking controls, waste and disposal 
management practices on a site and evidence of past or present unauthorized non-
stormwater discharges.   
 
The City of San Juan Capistrano inspects all construction sites at the frequencies stated in 
the table below from the City’s LIP.    
 

Construction Site 
Priority 

Rainy Season                 
(October 1-April 30) 

Dry Season                          
(May 1 – September 30) 

HIGH Once per week* As needed 
MEDIUM Twice during the season As needed 
LOW Twice during the season As needed 
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*Or, monthly for any site that the County certifies in a written statement to the 
SDRWQCB all of the following (certified statements may be submitted to the San Diego 
Regional Board at any time for one or more sites): 
i. City has record of construction site’s Waste Discharge Identification Number 
(WDID#) documenting construction site’s coverage under the statewide General 
Construction Permit; and 
ii. City has reviewed the construction site’s Stormwater Pollution Prevention Plan 
(SWPPP); and 
iii. City finds SWPPP to be in compliance with all local ordinances, permits, and 
plans; and  
iv. City finds that the SWPPP is being properly implemented on site. 
 
The number of inspections completed during the current reporting year is presented 
below.   
 
Jurisdictional Summary 

Facility Category Number of Sites Inspected During the  Reporting 
Period 

 High Med Low 
Private Projects 142 179 272 
Public Projects-Santa Ana Region 0 0 0 
Public Projects-San Diego Region 2 0 0 
Total  144 179 

 
272 

 
The city requires all grading projects, high priority in San Juan Capistrano to prepare 
erosion control plans and comply with the city's erosion and sediment control 
requirements.  This year the city found a much lower number of sites out of compliance 
this year, 49 vs. 56 last year.  But this year, the city issued more cease and desist orders, 6 
vs. 1 last year to 6 sites that were not cooperative.  Following the cease and desist, the 
sites complied and following regular inspections, the sites remained in compliance.    
 
The number of non-compliant sites identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
Watershed Summary 
Watershed Number of Construction Sites 

Out of Compliance 
Number of Re-inspections 
 Due to Non-Compliance 

San Clemente Coastal 
Streams 

0 0 

San Juan Creek 45 60 
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Enforcement 
 
The City of San Juan Capistrano’s Construction Inspectors and Authorized Inspectors 
undertake enforcement activities according to the City’s adopted water quality ordinance, 
Ordinance No. 799 and the countywide accompanying Enforcement Consistency Guide 
(DAMP Section 4.0).  The enforcement mechanisms available are summarized in this 
section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared 
for prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule. 
 
The table below provides a summary of the numbers and types of enforcement actions 
against construction sites that have been taken by the City during the reporting period.   
 
Watershed Summary 
 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# 
Administrative 
Compliance 
Orders 

# of Cease 
& Desist  
Orders 

Misdemeanor, 
Infraction 

San 
Clemente 
Coastal 
Streams 

0 0 0 0 0 

San Juan 
Creek 

12 45 0 2 0 

 
C-8.7    Training and Outreach (LIP Section 8.7) 
 
Training 
The City of San Juan Capistrano conducted and/or participated in Principal Permittee 
sponsored training to assist responsible municipal staff in understanding the Construction 
Program.  The training conducted during the reporting period is summarized below. 
 
The city inspectors received monthly training as part of the environmental team meetings.  
These trainings covered all aspects of construction inspection, from proper inspection of 
erosion and sediment control measures to enforcement actions review.  The training 
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included power point presentations, videos, and hands on review of ordinance and 
process.   In addition, prior to the beginning of the rainy season, intensive erosion and 
sediment control inspection training is provided to all inspectors.   Field audits and spot 
inspections are provided by the NPDES coordinator to verify inspectors’ performance. 
 
 
C-8.8 Construction Program Modifications 
 
As the last step in the program effectiveness assessment, the City of San Juan Capistrano 
and the County of Orange, as Principal Permittee, evaluate the results of the assessment 
and determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
 
The program modifications that will be made to the Construction section of the City’s 
LIP include the following: 
 
No changes are being proposed to the construction program  
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C-9.0 Existing Development 
 
C-9.1 Introduction (LIP Section 9.1) 
 
The existing development program addresses industrial and commercial facilities, residential 
areas and common interest areas/homeowners associations (CIA/HOAs).  Each component is 
reported on individually in the following sections: 
  
Section C-9.2, Industrial Program 
Section C-9.3, Commercial Program 
Section C-9.4, Residential Program 
Section C-9.5, CIA/HOA Program 
 
C-9.2  Industrial Program (LIP Section 9.2) 
 
C-9.2.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No Changes were made to the organization chart. 
 
The city hired Wildan and Associates to provide existing development inspections, but the 
organization is still the same.  The city has one of its code enforcement officers on military leave 
and cannot fill the position, so temporary assistance has been done through the use of 
consultants.  
 
C-9.2.2    Inventory  
 
The industrial inventory is updated on an ongoing basis and provided to the Regional 
Board as part of the Annual Progress Report submittal.  The inventory includes relevant 
information on ownership, SIC, General Industrial Permit WDID # (if any), location, etc... 
The updated inventory is in included to this report. 
 
The City has developed an inventory of the identified industrial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional Summary 

Total Number of Industrial 
Facilities 
 

Number of Industrial 
Facilities - Without 
General Industrial 
Permits 

Number of Industrial 
Facilities With 
General Industrial 
Permits 

19 18 1 
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Watershed Summary  
Watershed Number of Industrial 

Facilities in Watershed  
San Clemente Coastal Streams 0 
San Juan Creek 19 
 
C-9.2.3    Prioritization 
 
The City prioritized the industrial sites as high, medium or low based on their respective threat to 
water quality. Summaries of the prioritizations are provided below.   
 
Jurisdictional Summary  
Industrial Facility Prioritizations Total Number of Facilities 
Mandatory high priority facilities  
- Facilities subject to General 
Industrial Permit 

1 

- Section 313 Title III Sara  
- Facilities with a high potential for or 
history of non-stormwater discharges 

 

- Facilities tributary to and within 500 
feet of ASBS 

 

- Tributary to 303(d) water body where 
site generates the pollutant 

 

- Facilities within, directly adjacent to 
or discharging directly to an ESA 

 

- Number of mandatory high priority 
facilities 

1 

- Number of "other" high priority 
facilities 

 

- Number of medium priority facilities 18 
- Number of low priority facilities  
Total Number Of Facilities 19 
 
The city performed inspection of all industrial facilities.  The high priority industrial facility with 
a State Industrial permit, has no outdoor discharge at all, and maintains a very clean environment 
with compliance with all in-door and outdoor BMPs.  Discussions have taken place with the 
Regional Board staff to possibly move the facility from high priority industrial to medium 
priority industrial.  Further modifications will be reported in next reporting year’s annual report. 
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Watershed Summary – Industrial Facility Prioritizations  
 
Watershed 

Number of 
high 
priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low priority 
facilities 

Total 
Number of 
Facilities 

San Clemente Coastal Streams 0 0 0 0 
San Juan Creek 1 18  19 
Total Number of facilities 1 18  19 

 
 
The San Clemente Coastal Streams watershed has 37 single family homes and open space within 
the city of San Juan Capistrano, with no area zoned for commercial or industrial. 
The Prima Deschesha landfill is located within the San Clemente Coastal streams watershed, but 
as it has its own NPDES permit, the city provide no oversight on it. 
 
C-9.2.4    Monitoring    
 
The city of San Juan Capistrano is mostly a bedroom community with very few industrial 
facilities in it.  The city has one industrial facility with a general industrial permit.  The 
facility runs a very clean and environmentally friendly operation, with no water quality 
issues at all. 
 
The City ensured that all high priority industrial facilities conducted monitoring.  A summary of 
monitoring activities is provided below. 
 

Total Number of Industrial Facilities Number of Facilities that Conducted Water 
Quality Monitoring During the Reporting 
Period 

1 1 
 
C-9.2.5    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common industrial activities 
that may discharge pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity based Industrial/Commercial fact sheets that were 
developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
 
No changes were made to the BMP fact sheet.  
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C-9.2.6    Inspections 
 
The City inspected the industrial facilities at the frequency determined by the priority ranking 
assigned to each facility as identified in the LIP.  The inspections generally include a review of 
the material and waste handling practices, BMP implementation and evidence of past or present 
unauthorized non-stormwater discharges.   
 
The City inspects the high priority industrial sites annually and the medium and low priority sites 
as needed to determine compliance with the Water Quality Ordinance (see LIP A-4.0).    
 
The number of inspections completed during the current reporting year is presented below.   
 
Jurisdictional Summary 

Number of Facilities Inspected During the  Reporting 
Period Total Number of Facilities 
High Med Low 

19 1 9  
 
 
There were only 2 notices of non compliance issued this year as part of the inspection process.  
This is compared to 4 last year.  
 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections.  
Watershed Number of 

Facilities Out of 
Compliance 

Number of Re-inspections 
 Due to Non-Compliance 

San Clemente Coastal Streams   
San Juan Creek 0 0 

 
 
C-9.2.7    BMP Implementation 
 
The City code enforcement staff continues their education process as part of their inspection 
process and provide industrial facilities with BMPs fact sheets on various activities.  The 
facilities found with BMPs partially implemented did not have any discharges or violations, but 
were informed that they needed better housekeeping in general, and were provided with the 
adopted required BMPs to be incorporated into their day to day operation. 
 
As part of the industrial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.   
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Based on the results of the inspections conducted, a summary of the status of the BMP 
implementation is provided below. 
 
Watershed Summary 

Watershed 

# Facilities 
with  
BMPs Fully 
Implemented 

# Facilities with 
BMPs Partially 
Implemented 

# Facilities With  
No BMPs  

San Clemente Coastal Streams    
San Juan Creek 10 0 0 
 
 
C-9.2.8    Enforcement   
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s Water Quality Ordinance and the countywide accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the City’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are subjected 
to similar types of enforcement remedies.  Nonetheless, more severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance schedule. 
 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

San 
Clemente 
Coastal 
Streams 

0 0 0 0 0 

San Juan 
Creek 

0 0    

 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
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Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Clemente Coastal Streams 0 
San Juan Creek 0 

 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9 below.  
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C-9.3  Commercial Program (LIP Section 9.3) 
 
C-9.3.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the Organization chart  
 
The city uses ECIS as a consultant to inspect all food facilities for grease interceptors/trap 
inspection and BMP inspection. 
The County of Orange, Health Care agency provides inspection of food facilities, and report to 
the city regularly for any violations.  
The city hired Wildan and Associates to provide existing development inspections, but the 
organization is still the same.  The city has one of its code enforcement officers on military leave 
and cannot fill the position, so temporary assistance has been done through the use of 
consultants.  
 
C-9.3.2    Inventory  
 
The Commercial inventory is updated on an on-going basis and provided to the Regional Board 
as part of the Annual progress Report submittal.  The inventory includes relevant information on 
ownership, SIC, business license, etc.. The updated inventory is included as an attachment to this 
report. 
 
The City has developed an inventory of the identified commercial facilities within the City’s 
jurisdiction.  Jurisdictional and watershed-based summaries of the industrial inventory are 
provided below.   
 
Jurisdictional and Watershed Summary 
Commercial Site/Source Total Number 

of Sites  
San Clemente Coastal Streams - 
Automobile mechanical repair, 
maintenance, fueling, or cleaning 

0 

San Clemente Coastal Streams - Airplane 
mechanical repair, maintenance, fueling, 
or cleaning 

0 

San Clemente Coastal Streams - Boat 
mechanical repair, maintenance, fueling, 
or cleaning 

0 

San Clemente Coastal Streams - 
Equipment repair, maintenance, fueling, 
or cleaning 

0 

San Clemente Coastal Streams - 0 
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Automobile and other vehicle body repair 
or painting 
San Clemente Coastal Streams - Mobile 
automobile/other vehicle washing 

0 

San Clemente Coastal Streams - 
Automobile (or other vehicle) parking lots 
and storage facilities 

0 

San Clemente Coastal Streams - Retail or 
wholesale fueling 

0 

San Clemente Coastal Streams - Pest 
control services 

0 

San Clemente Coastal Streams - Eating or 
drinking establishments  

0 

San Clemente Coastal Streams - Mobile 
carpet, drape or furniture cleaning 

 

San Clemente Coastal Streams - Cement 
mixing or cutting 

0 

San Clemente Coastal Streams - Mobile 
high pressure or steam cleaning 

0 

San Clemente Coastal Streams - Masonry 0 
San Clemente Coastal Streams - Painting 
and coating 

0 

San Clemente Coastal Streams - Botanical 
or zoological gardens and exhibits 

0 

San Clemente Coastal Streams - 
Landscaping (and hardscape installations) 

0 

San Clemente Coastal Streams - Nurseries 
and greenhouses 

0 

San Clemente Coastal Streams - Golf 
courses, parks and other recreational 
areas/facilities 

0 

San Clemente Coastal Streams - 
Cemeteries 

0 

San Clemente Coastal Streams - Pool and 
fountain cleaning 

0 

San Clemente Coastal Streams - Marinas 0 
San Clemente Coastal Streams - Port-a-
Potty servicing 

0 

San Clemente Coastal Streams - Other 
sites determined to be significant 
contributors 

0 

San Clemente Coastal Streams - Sites 
tributary to 303(d) water body for 
pollutant generated on site 

0 

San Clemente Coastal Streams - Sites 0 
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within/directly adjacent or discharging 
directly to ESA 
San Clemente Coastal Streams - Site 
tributary to and within 500 feet of ASBS 

0 

San Juan Creek - Automobile mechanical 
repair, maintenance, fueling, or cleaning 

33 

San Juan Creek - Airplane mechanical 
repair, maintenance, fueling, or cleaning 

0 

San Juan Creek - Boat mechanical repair, 
maintenance, fueling, or cleaning 

0 

San Juan Creek - Equipment repair, 
maintenance, fueling, or cleaning 

2 

San Juan Creek - Automobile and other 
vehicle body repair or painting 

19 

San Juan Creek - Mobile automobile/other 
vehicle washing 

2 

San Juan Creek - Automobile (or other 
vehicle) parking lots and storage facilities 

17 

San Juan Creek - Retail or wholesale 
fueling 

5 

San Juan Creek - Pest control services 0 
San Juan Creek - Eating or drinking 
establishments  

105 

San Juan Creek - Mobile carpet, drape or 
furniture cleaning 

0 

San Juan Creek - Cement mixing or 
cutting 

0 

San Juan Creek - Mobile high pressure or 
steam cleaning 

0 

San Juan Creek - Masonry 3 
San Juan Creek - Painting and coating 4 
San Juan Creek - Botanical or zoological 
gardens and exhibits 

1 

San Juan Creek - Landscaping (and 
hardscape installations) 

0 

San Juan Creek - Nurseries and 
greenhouses 

6 

San Juan Creek - Golf courses, parks and 
other recreational areas/facilities 

2 

San Juan Creek - Cemeteries 1 
San Juan Creek - Pool and fountain 
cleaning 

0 

San Juan Creek - Marinas 0 
San Juan Creek - Port-a-Potty servicing 0 
San Juan Creek - Other sites determined 59 
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to be significant contributors 
San Juan Creek - Sites tributary to 303(d) 
water body for pollutant generated on site 

16 

San Juan Creek - Sites within/directly 
adjacent or discharging directly to ESA 

0 

San Juan Creek - Site tributary to and 
within 500 feet of ASBS 

0 

Total for all categories  275 
 
The City continues to use the urban runoff survey as part of the business license renewal process, 
where all new businesses and renewing businesses are required to submit a completed survey.  
The survey is used as a way to flag any commercial business activity that would fall in the high 
priority category, and this flag would trigger a full facility inspection by the code enforcement 
officer to verify information, and check if adequate SIC code has been reported.  As part of this 
inspection, the code enforcement officer also provides appropriate BMPs brochures that apply to 
the kind of activities taking place on site. 
 
In addition, general NPDES related material is included in the welcoming packet mailed to all 
new businesses by the community redevelopment agency of the City of San Juan Capistrano.  
The material explains the basic stormwater regulations and the minimum BMPs that all 
businesses are required to implement.  Finally, the city mails 2 business newsletters that reach all 
businesses during the year, and in addition, the residential newsletters are mailed to all postal 
accounts, so they are also mailed to the businesses. 
The city will be starting a new electronic permitting system in 2007, that would link all city 
permits together, which will simplify retrieving information, as currently there are multiple 
databases that do not communicate, and pulling data can be challenging and time consuming. 
 
The commercial inventory is updated on an ongoing basis and provided to the Regional Boards 
as a part of the Annual Progress Report submittal 
 
An updated inventory is included as an attachment to this report.  
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C-9.3.3    Prioritizations 
 
The City maintains an inventory of high threat commercial sites. A summary of the facilities by 
watershed is provided below.  
 
Jurisdictional and Watershed Summary 
Commercial Facility 
Prioritizations 

Number of 
high priority 
facilities  

Number of 
medium 
priority 
facilities  

Number of 
low 
priority 
facilities 

Total 
Number of 
Facilities 

San Clemente Coastal Streams    0 
San Juan Creek 370 226 836 1431 
Total Number of facilities 370 

 
226 
 

836 
 

1,431 
 

 
The city conducted a citywide urban runoff business survey to improve the data available for the 
development of the inventory.  As a result the city developed a new database.  The city also 
conducted additional inspections to verify some of the data received in the survey.  The city will 
continue the inspection process in the upcoming year to improve the database further until all 
surveys are believed to be correct. 
 
As a result of the first inspections and updated from the survey, the number of high priority 
commercial was revised to be 369 from 216 the previous year.  
 
The medium priority and low priority businesses went down by about 463.  Some were re-
priotized to high priority, others just went out of business.  
 
The commercial prioritization is updated on an ongoing basis as a part of the inventory and 
provided to the Regional Boards as a part of the Annual Progress Report submittal (see Section 
C-9.3.2) 
 
C-9.3.4    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for common commercial 
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Industrial/Commercial fact sheets that 
were developed are fact sheets IC1 – IC23 and are included as an attachment to the City’s LIP. 
 
There were no BMP fact sheet modifications this year.  
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C-9.3.5    Inspections 
 
This reporting year, the city had a plan to inspect all of the commercial and industrial facilities 
located within the city’s industrial/commercial zone area known as Calle Perfecto.  This area has 
most of the high and high priority businesses in the city.  This area is located West of Camino 
Capistrano and East of San Juan Creek, and is North of Calle Perfecto Road and South of San 
Juan Creek road.   
The plan was to use a coming process going door to door and business to business in a 
systematic way to capture all the businesses, update our records and make sure that all the 
businesses are implementing minimum BMPs.  This project was completed in the reporting year, 
and has been successful.  Most of the businesses are in full compliance with the city’s 
requirements.  No business was found in major violations, but some businesses required follow 
up inspections and obtained compliance. 
 
The city has a regular inspection program of all food facilities in the city on a monthly basis.  
This is in addition to the regular inspection program of the County of Orange Health Care 
Agency.  The city developed a spill response plan for all food facilities that was distributed to all 
food facilities in addition to material being developed in partnership with the county of Orange 
Stormwater Education program.  The spill response plan identifies the location of the nearest 
catch basin on an aerial, and provides instruction in English and Spanish, to train employees on 
what to do in case of a spill.  As a result of the intensive inspection program, the city has been 
able to prevent any spill from taking place, and no sewage reaching the MS4.  The city continues 
to concentrate on food facilities as a result of the importance of San Juan Creek bacteria 
impairement.   
 
This reporting year, the city received 4 non compliance reports from the Health care agency 
inspection program.  Follow up inspections are performed by the city’s code enforcement officer.  
These non-compliance reports were mostly as a result of overflowing trash dumpsters following 
the weekend.  As no service is provided on Sunday, trash tends to overflow until Monday 
morning pickup.  These businesses are instructed to obtain Saturday service which will help 
reduce the amount of overflow.   
 
The city also targeted outdoor storage of oil/grease at food facilities.  This reporting year, 4 food 
facilities were directed to remove the outdoor oil/grease retention unit when conditions did not 
meet the city’s minimum BMP requirements.  The city is not requiring all food facilities having 
these outdoor storage units from removing them, but when 2 violations take place, then an 
administrative compliance order is issued ordering the food facility to remove the unit and 
placing an in-door unit.  All new trash enclosures and any modification to existing enclosure 
require the placement of a solid roof, and connection to the sanitary sewer, or providing openings 
so that any leakage would end up in a landscape area.  The solid roof prevents rain from carrying 
any trash into the storm drain.  All food facilities stenciled their trash enclosure areas with the 
message : "Keep lids closed" in English and Spanish. 
 
The city also worked with the stables this year, and improved the manure management program 
for all stables in the city.  All stables have now a regular manure management program.  Couple 
of stables have followed some of the recommendations of the equestrian BMP manual that was 
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developed last year, such as providing cover to manure storage areas, and connecting horse 
washing areas to the sewer.  An existing stable undertook major improvements this past 
reporting year and incorporated treatment control BMPs to deal with water quality.  The city is 
reviewing another existing stable’s plans that plan on implementing during next reporting year 
and implement various treatment control BMPs.  This will be reported in next reporting year. 
 
The City inspected the commercial facilities at the frequency determined by the LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and evidence of past or present unauthorized non-stormwater discharges.   
 
High priority commercial sites are inspected on an as needed basis.  The number of inspections 
completed during the current reporting year for each type of high priority commercial site are 
presented below.   
 
Jurisdictional Summary 
Commercial Site/Source Number of 

Sites/Sources 
Inspected 

Total Number Since Third 
Permit Adoption 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 

11 17 

Airplane mechanical repair, maintenance, 
fueling, or cleaning 

  

Boat mechanical repair, maintenance, 
fueling, or cleaning 

  

Equipment repair, maintenance, fueling, or 
cleaning 

2 4 

Automobile and other vehicle body repair 
or painting 

2 4 

Mobile automobile or other vehicle 
washing 

2 4 

Automobile (or other vehicle) parking lots 
and storage facilities 

3 9 

Retail or wholesale fueling 5 16 
Pest control services   
Eating or drinking establishments  105 410 
Mobile carpet, drape or furniture cleaning   
Cement mixing or cutting   
Masonry 3 3 
Painting and coating 4 4 
Botanical or zoological gardens and 
exhibits 

1 2 

Landscaping   
Nurseries and greenhouses 3 8 
Golf courses, parks and other recreational 
areas/facilities 

2 6 
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Cemeteries   
Pool and fountain cleaning   
Marinas   
Port-a-Potty servicing   
   
Total for all categories for current 
reporting year 

143 
 

487 
 

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
 
 
Number of Facilities Out of Compliance Number of Re-inspections 

 Due to Non-Compliance 
42 42 

 
 
 
C-9.3.6    BMP Implementation 
 
The facilities inspected had their BMPs in place.  Any facility that required an additional 
inspection, had the partially implemented BMP in place at the time of the follow up inspection. 
In addition, the city coordinates with SOCWA: South Orange County Wastewater Authority, 
who provides industrial discharge permit inspections.  As part of this inspection, SOCWA's 
industrial permit inspector notifies the City in case any water quality violation is observed. 
 
Shopping centers are on the routine inspection program.  The code enforcement officers 
routinely inspect the shopping centers, where the problems sometimes are a result of shopping 
center visitors and fall outside the control of the property owners.  The routine visits keep the 
owners on-top of their centers so that problems don't remain a problem for a long time, and 
regular cleanup is conducted. 
 
As part of commercial facility inspections the City inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  The 
inspector uses their best professional judgment and decides how much time to allow the 
owner/operator to correct the problem.  A summary of BMP implementation based on 
inspections conducted during the current reporting year is provided below. 
 
Watershed Summary 

Watershed 
# Facilities with 
BMPs Fully 
Implemented 

# Facilities with  
BMPs Partially 
Implemented 

# Facilities 
With  
No BMPs  

San Clemente Coastal Streams 0 0 0 
San Juan Creek 265 42 0 
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It appears that the local businesses are following the required compliance with the cities adopted 
BMPs.  The city inspector describes a high level of compliance and awareness citywide.  The 
public education outreach appears to be reaching the local businesses.  
  
It appears that the local businesses are following the required compliance with the cities adopted 
BMPs.  The city inspector describes a high level of compliance and awareness citywide.  The 
public education outreach appears to be reaching the local businesses.  Some of the businesses 
had minor non-compliance that required a revisit to make sure that all BMPs are implemented.  
Some of the violations included overflowing trash dumpsters or non acceptable conditions of 
outdoor storage of oil/grease containers.  Following re-inspections, all inspected facilities were in 
compliance.   
 
C-9.3.7    Enforcement  
 
The city depends on the outreach and education as a way to develop a good working relationship 
with local businesses.  As most of the businesses have been performing well, the emphasis on 
how to comply with the NPDES permit through educational material, and showing field 
examples when possible appear to get the message to the businesses. 
 
The City’s Industrial/Commercial and Authorized Inspectors undertake enforcement activities 
according to the City’s adopted water quality ordinance, Ordinance No. 799 and the countywide 
accompanying Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in the City’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for prosecution.   As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the City’s Authorized Inspectors ensure that violations of a 
similar nature are subjected to similar types of enforcement remedies.   
 
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. 
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The table below provides a summary of the numbers and types of enforcement actions against 
commercial facilities that have been taken by the City during the reporting period.   
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

San 
Clemente 
Coastal 
Streams 

0 0 0 0 0 

San Juan 
Creek 

20 42 0 0 0 

 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the City 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the City sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
Watershed Summary 
Watershed Number of Reports 

Made to the Board 
San Clemente Coastal Streams 0 
San Juan Creek 0 

 
C-9.3.9    Training and Outreach 
The city has a monthly environmental committee meeting during which the NPDES coordinator 
provides training to the inspectors and code enforcement officers.  This committee meeting was 
used as training sessions during the year to discuss process, what to look for, issues, and to make 
sure the team is properly trained. 
 
Training 
 
The City conducted and/or participated in Principal Permittee sponsored training to assist 
responsible municipal staff in understanding the industrial and commercial components of the 
Existing Development Program.  The training conducted during the reporting period is 
summarized below. 
 
Jurisdictional Summary 
 
Jurisdictional Summary 
 
Training Conducted by County Attended by City Personnel 
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Training Modules and Training 
Dates 

Department Department 
Subcategory 

Number of Attendees

Program Management – July 28, 
2005 

Building and 
Engineering 

Environmental 1 

Field Implementation – August 30, 
2005 

Building and 
Engineering 

Environmental 2 

Field Implementation – June 6, 
2006 

Building and 
Engineering 

Environmental 3 

Total 6 
 

 
Training Conducted by City for City Personnel 
Department / 
Department Subcategory 

Training 
Module 

Training 
Dates 

Number of Attendees 

Public Works - Flood control 
maintenance 

   

Public Works - Stormwater 
program 

B-9.II 12/6/05 3 

Utilities - Wastewater 
pretreatment 

   

Utilities - Water conservation    
Building and 
Engineering/Environmental 

B-9.II 4/24/06 3 

Total 6 
 

 
Outreach 
 
The City outreaches to the industrial and commercial businesses within its jurisdiction so that 
they can be informed of their responsibilities.  This outreach has included efforts such as 
mailings, development and distribution of brochures, posters, fact sheets, posting information on 
the City’s webpage and linking to the County’s webpage.  A summary of the City’s outreach 
efforts is presented below. 
 
Jurisdictional Summary - Printed Materials 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number Distributed Distribution Method(s) and 
Location(s)  

County BMP fact sheets 305 Hand distributed 
OCSD grease brochure 105 Hand distributed 
Environmental newsletter 2000 Mailing 
What is the San Juan Capistrano 
Stormwater ordinance to my 
business 

2000 mailing 

Water Conservation (quarterly 
insert with water bill) 

8000 mailing 
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Food facilities posters 105 hand distributed 
Food facilities Spill response plan 105 hand distributed 
Food facilities DVDs and stickers 105 hand distributed 
Total number of outreach 
materials distributed during the 
current reporting year 

12,725  

 
The city increased its public outreach material to the commercial facilities.  A partnership with 
the water conservation division has been increased to have regular material promoting the 
reduction of over-irrigation. 
 
The city uses regional material developed by the county but develops its own material as well.   
 
The businesses are targeted as part of the business outreach program, but also receive 
educational material that is sent to all postal accounts in the city.  
 
The city performed a very large targeted geographical inspection to businesses, such as the 
industrial area, where every single business was inspected and provided educational material.  
This increases tremendously the number of educational material and inspections. 
 
New material was developed such as the food facilities spill prevention and response plan and 
distributed to all food facilities. 
 
Website 
 
The city maintains regularly the environmental webpage for businesses on the city's website.  
The web page promotes proper solid waste and recycling, and encourages businesses to conserve 
water, and reduce over irrigation. In addition, the city places all BMPs and other informational 
material for businesses so they can find all applicable material in one location on the website. 
 
The city believes that the agressive public education outreach program that is being conducted is 
definitely making businesses more aware of the stormwater compliance issues. When the code 
enforcement officers visit the facilities, the owners are very familiar with the program, they are 
aware of their responsibilities, and of the BMPs, and I believe this is definitely one of the reasons 
why we had a very good success rate in compliance. 
 
Eventhough this year the city had more notices of non compliance, there were not major 
violations, rather good housekeeping issues, and the notices were issued to keep the businesses 
aware that they cannot let their guards down, and that good housekeeping is essential for 
compliance.  
 

0036848



SECTION C-9, Existing Development   

Orange County Stormwater Program C-9-19 November 15, 2006 
DAMP Appendix C-9   

C-9.4  Residential Program (LIP Section 9.4) 
 
C-9.4.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the organization chart.   
 
C-9.4.2    Inventory  
 
The City of San Juan Capistrano has developed a watershed-based inventory and/or map of 
residential areas within its jurisdiction.  The residential areas that discharge directly to an ESA 
may be targeted for enhanced implementation of BMPs based on the activities of concern that 
are identified. The residential inventory is updated on an ongoing basis and is provided to the 
Regional Boards as a part of the Annual Progress Report submittal.   
San Juan Capistrano does not have residential areas that discharge directly to an ESA 
The city has developed a watershed based inventory of residential areas within its jurisdiction. 
There has been no change to the residential inventory during this reporting period.  
 
A summary of the City of San Juan Capistrano’s current residential inventory is provided in the 
table below.  
 
Watershed 
 

Total Residential Land 
Use Area  
(Sq. miles) 

Total Residential Land 
Use Area  
Adjacent or 
Discharging Directly to 
an ESA 
(Sq. miles) 

Tributary to 303(d) 
Listed Watershed 

San Clemente 
Coastal Streams 

0.03   

San Juan Creek 5.11   
Total 5.14 

 
 
 

 

 
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat residential   
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based Residential fact sheets that were 
developed are fact sheets R1 – R8 and are included as an attachment to the City’s LIP. 
 
No changes were made to the BMP fact sheets  
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C-9.4.4    Enhanced Implementation 
 
As mentioned above, residential areas were identified for enhanced implementation.  The steps 
taken by the City to minimize the impact of these residential areas to surrounding ESAs are 
outlined in the LIP.  The table below summarize the activities that were accomplished during the 
current reporting year.  
 
 
Watershed Summary - Summary of BMPs Implemented in Residential Areas Adjacent or 
Discharging Directly 
Watershed ESA Residential 

Activity of 
Concern 

Identified 
BMP 

Status of BMP 
Implementation 

San Clemente Coastal 
Streams 

 Pet waste  pick up of 
waste 

installation of doggy 
bags stations and 
increase public 
outreach 

San Juan Creek  Pet waste pick up of 
waste 

installation of doggy 
bags stations and 
increase public 
outreach 

 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or assigned 
to residential areas and on complaints received from residents through the water pollution 
problem reporting hotline.   
 
The City tracks water pollution complaints under the ID/IC program and provides a summary of 
the number of complaints received and the source area associated with the complaint (e.g. 
commercial business, resident, etc.) as a part of the ID/IC PEA report.   Based on the ID/IC PEA 
report, 9 pollution complaints/incidents were associated with residential areas during the current 
reporting year.  The following table provides a breakdown of the water pollution 
complaints/incidents received associated with residential activities 
 
Watershed Summary 

Watershed 
Auto 
Repair & 
Maintenance 

Auto 
Washing 

Auto 
Parking 

Home & 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Waste 

Household 
Hazardous 
Waste 

San Clemente 
Coastal Streams 

0 0 0 0 0 0 0 

San Juan Creek 0 1 2 5 0 1 0 
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C-9.4.6    Enforcement Actions 
 
Enforcement actions conducted by the City throughout its jurisdiction, including individual 
residents, are summarized in Section C-10.  The City conducted the following enforcement 
actions directly against individual residents within its jurisdiction: 
 
Watershed Summary 

Administrative Remedies Criminal 
Remedies 

Watershed # Educational 
Letters 

# Notice of 
Noncompliance 

# Administrative 
Compliance Orders 

# of Cease & 
Desist  
Orders 

Misdemeanor, 
Infraction 

San 
Clemente 
Coastal 
Streams 

     

San Juan 
Creek 

4 2    

 
C-9.4.7    Outreach and Training 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as <edit as necessary> mailings, holding workshops, 
development and distribution of brochures, posters, fact sheets, posting information on the City’s 
webpage [or linking to the County’s webpage] , etc.    
 
A summary of the outreach efforts made during the current reporting year is provided below. 
 
Jurisdictional Summary – Printed Materials 
 
 
 
Category 

Automotive 
Repair and 
Maintenance 

Automotive 
Washing 

Automotive 
Parking 

Home 
and 
Garden 
Care 

Disposal 
of Pet 
Wastes 

Disposal 
of Green 
Wastes 

Household 
Hazardous 
Waste 

Water 
Conservation 

Total 

Number of Mailings  10000  20000 10000 10000 20000 10000 80000 

Public Service 
Announcements 
(PSAs) 

        0 

 
Utility Bill Inserts 

       20000 20000 

 
The city continues to send regular material twice a year to all residential properties.  In addition, 
the city places twice a year educational material with the water bill.  Finally, the city is providing 
regularly material in the form of articles in the local papers.  
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The main Public Outreach for this year for residents were: 
 
1.  Public education booth: 4 events: Concerts at the Park  
    4th of July 

 Earth Day:  Regional event at the SJC community Center, 
targeting kids and adults. 

 Creek Cleanup day 
 CARE car show fundraiser, in partnership with the County of 

Orange Used Oil Program 
 San Juan Capistrano Equestrian Coalition Barn Dance 
 San Juan Capistrano Dog Vaccination Clinic 

2. Public outreach through mailings.   mass mailing to all residents in the City 
Environmental Newsletters 
Water Bill inserts 

3. The City provided Cox Cable with the “After the storm” video to be played as a PSA on 
Channel 3, weekly for 4 months. 

4. The City placed 20 banners in the downtown area to promote pollution prevention from 
illegal dumping.  The banners were titled “ STORM DRAINS LEAD TO THE OCEAN – 
NO DUMPING”. These banners were placed on the poles from April through the end of 
June. 

5. The City participated in 2 compost giveaway events with CR &R and neighboring cities.  
Educational flyers were distributed to participants. 

6. The City included in the quarterly Community Services activities newsletter articles on 
pollution prevention and informed the Public of upcoming events relating to pollution 
prevention, such as Earth Day and the Creek cleanup event.  The newsletter goes out 
quarterly to all city residents. 

7. The City’s solid waste franchisee, places articles in their newsletters addressing 
pollution prevention, proper solid waste disposal and recycling. 

 
Education and outreach targeted towards residents is a major component of the residential 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, development and distribution of brochures, 
posters, fact sheets, posting information on the City’s webpage and linking to the County’s 
webpage.  
 
Website 
The city’s website has been used as a great tool to provide storwater public education material to 
the public.  In addition to the environmental section that covers all environmental issues, a 
residential section has been available to provide specific information on recycling, water 
conservation, earth day event, creek cleanup event, stormwater hotline, kids related 
environmental material.  Also, the NPDES coordinator provides an opportunity for anybody 
interested in a speaker on environmental issues.  The city will be including in the next reporting 
year a separate e-mail address for the NPDES coordinator on the website to track the e-mails that 
come directly from the website. 
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Training 
 
The successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  Therefore, it is important that these 
employees are trained on the various aspects of the residential program.  City inspectors and 
code enforcement officers are educated as part of their regular training to educate the public on 
stormwater issues as part of their field work.  The inspectors and code enforcement officers and 
water conservation officers are provided with door hangers to use as an educational tool when 
they encounter a potential stormwater problem in residential areas and there is no one to provide 
educational material to.  
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C-9.5 CIA/HOA Program (LIP Section 9.5) 
 
C-9.5.1    Organization Chart 
 
The City identified which Department(s) is responsible for the implementation of this stormwater 
program element by submitting an organization chart with the Local Implementation Plan.   
 
No changes were made to the Organization chart  
 
C-9.5.2    Inventory  
 
The City has developed a watershed-based inventory and/or map of CIA/HOA areas within its 
jurisdiction.  The areas that discharge directly to an ESA may be targeted for enhanced 
implementation of BMPs based on the activities of concern that are identified.  The CIA/HOA 
inventory is updated on an ongoing basis and is provided to the Regional Boards as a part of the 
Annual Progress Report submittal.   
A summary of the City of San Juan Capistrano’s current CIA/HOA inventory is provided in the 
table below.  

 
As indicated in the table above, CIA/HOA areas were identified that discharge directly to ESAs.  
Enhanced implementation as outlined in the City of San Juan Capistrano’s LIP was conducted in 
these areas.  A summary of these efforts is provided in Section C-9.5.4.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed and included as a part of the Existing Development 
program.  The fact sheets include a description of specific BMPs for high threat CIA/HOA    
activities that may discharge pollutants and provide a focus on the Pollution Prevention measures 
that the facility should implement.  The activity based fact sheets that were developed are 
included as an attachment to the City’s LIP. 
 
No changes are being proposed.  
 
 
 
 

Watershed 
Total Residential 
Land Use Area  
(Sq. miles) 

Total Residential Land Use Area  
Adjacent or Discharging Directly to 
an ESA 
(Sq. miles) 

San Clemente Coastal Streams 0.03 0 
San Juan Creek 5.11 0 

Total 5.14  
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C-9.5.4    Enhanced Implementation 
 
The city is preparing a plan to launch this coming year a water conservation effort targeting the 
largest water users of the HOAs and to promote the use of Smart Timers to reduce excessive 
irrigation and education of landscapers through Protector Del Aqua program.  This program is 
launched in partnership with MWDOC and Metropolitan Water District and the cities of San 
Clemente and Dana Point.  The city is also reviewing its water conservation ordinance to 
incorporate enforcement elements to reduce over-irrigation.  The city will report in next year’s 
PEA on any progress to this program.  The city met throughout the year and applied in 
partnership with the south county cities and MWDOC for a grant under Prop 50 to implement 
various water conservation projects.  Progress will be reported next reporting year on all these 
activities. 
The city will also be mailing a pet waste postcard to all residential properties and will be 
directing special attention to pet waste. 
 
C-9.5.5    Enforcement Actions 
 
The enforcement mechanisms available to the City are summarized in the summary section 
above (C-9.4.1) and detailed in the City’s LIP.  Enforcement actions conducted by the City 
throughout its jurisdiction, including CIA/HOA areas, are summarized in Section C-10.     
 
There were no enforcement actions taken against CIA/HOAs within the city’s jurisdiction: 
 
 
C-9.5.6    Outreach and Training 
 
Outreach 
As the city outreaches to residents, it is also outreaching to CIA/ HOAs.  There are some of these 
outreaches. 
 
1.  Public education booth: 4 events: Concerts at the Park  
    4th of July 

 Earth Day:  Regional event at the SJC community Center, 
targeting kids and adults. 

 Creek Cleanup day 
 CARE car show fundraiser, in partnership with the County of 

Orange Used Oil Program 
 San Juan Capistrano Equestrian Coalition Barn Dance 
 San Juan Capistrano Dog Vaccination Clinic 

8. Public outreach through mailings.   mass mailing to all residents in the City 
Environmental Newsletters 
Water Bill inserts 

9. The City provided Cox Cable with the “After the storm” video to be played as a PSA on 
Channel 3, weekly for 4 months. 

10. The City placed 20 banners in the downtown area to promote pollution prevention from 
illegal dumping.  The banners were titled “ STORM DRAINS LEAD TO THE OCEAN – 
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NO DUMPING”. These banners were placed on the poles from April through the end of 
June. 

11. The City participated in 2 compost giveaway events with CR &R and neighboring cities.  
Educational flyers were distributed to participants. 

12. The City included in the quarterly Community Services activities newsletter articles on 
pollution prevention and informed the Public of upcoming events relating to pollution 
prevention, such as Earth Day and the Creek cleanup event.  The newsletter goes out 
quarterly to all city residents. 

13. The City’s solid waste franchisee, places articles in their newsletters addressing 
pollution prevention, proper solid waste disposal and recycling. 

 
Education and outreach targeted towards residents is a major component of the HOA/CIA 
program.  The City encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The City has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, development and distribution of brochures, 
posters, fact sheets, posting information on the City’s webpage and linking to the County’s 
webpage.  
The city will be developing specific material in the next fiscal year to reach out to HOA/CIA and 
will report them in the next PEA. 
 
Website 
The city’s website has been used as a great tool to provide storwater public education material to 
the public.  In addition to the environmental section that covers all environmental issues, a 
residential section has been available to provide specific information on recycling, water 
conservation, earth day event, creek cleanup event, stormwater hotline, kids related 
environmental material.  Also, the NPDES coordinator provides an opportunity for anybody 
interested in a speaker on environmental issues.  In addition, as the HOA/CIA includes a 
commercial component to it, the city has incorporated all the BMPs that were provided to all 
HOAs/CIAs in the city on its commercial website. 
 
Training 
 
The successful implementation of the HOA/CIA program relies on education of municipal 
employees that conduct activities throughout the city.  City inspectors and code enforcement 
officers are educated as part of their regular training to educate the public on stormwater issues 
as part of their field work.  The inspectors and code enforcement officers and water conservation 
officers were provided with door hangers this year to use as an educational tool when they 
encounter a potential stormwater problem in residential areas.  
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C-9.6 Existing Development Program Modifications 
 
As the last step in the program effectiveness assessment, the City and the County of Orange, as 
Principal Permittee, evaluate the results of the assessment and determine if any program 
modifications are necessary in order to comply with Clean Water Act requirements to reduce the 
discharge of pollutants to the maximum extent practicable. 
 
The city is not proposing modifications to the program but will be developing a water 
conservation program targeting the HOA/CIA and will incorporate stormwater pollution 
prevention messages and BMPs in it.  The city will report on the progress of this program next 
PEA. 
The city will be mailing to all the HOA/CIA an educational packet reminding them of all the 
minimum BMPs that are required to be implemented. 
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C-11.0 Water Quality Monitoring 
 
C-11.1 Introduction  (LIP Section 11.1) 
 
The countywide monitoring program is conducted on behalf of the Orange County Stormwater 
Permittees by the County (Principal Permittee).  Implementation of the countywide monitoring 
program is supported by funds shared proportionally by each of the Permittees.   
 
C-11.1.1 City of San Juan Capistrano Water Quality Monitoring Efforts 
 
The city has partnered with the County of Orange in the countywide monitoring program.  The 
city did not perform any additional monitoring. 
The city provided the county with new locations for the dry weather monitoring program to help 
identify problem locations. 
 
The city is set up to respond to any notification from the county for potential problems identified 
during the monitoring program.  The County staff performing the monitoring will contact Ziad 
Mazboudi, NPDES coordinator or the code enforcement officer for follow up.   
 
In 2005, the city received one notification of an exceedance on July 22.  A summary of the on-
going investigation is provided below.  In 2006, the city was contacted 4 times.  Investigation 
was performed by city staff, but no source was determined.  City staff will keep an eye on the 
locations in the future for any suspicious activities.  
 
Water quality monitoring and source investigation on L01S02/S03 following notification on 
7/22/05. 
 
Participants:     Ziad Mazboudi, City of San Juan Capistrano 
  Lisa Zawaski, City of Dana Point 
  Grant Sharp & Len Narel, County of Orange 
 
Additional Cooperating entities:  Betty Burnett, Steve Sanchez, South Coast Water District 
     John Grna, Capistrano Unified School District 
     Caltrans 
     Orange County Flood Control 

Darren Haver 
 
Background:  The San Diego Region dry weather monitoring program triggers follow-up source 

investigations when the tolerance interval for a particular constituent is exceeded on 
consecutive site visits at a drain. During the 2005 dry weather monitoring season (May-
September), L01S02 experienced consecutive exceedances of nickel, zinc and cadmium, 
while L01S03 experienced consecutive exceedances of nitrates. For most of the 
constituents, levels during the 2005 season were significantly higher than the 2004 
season; however, 2006 resulted in a slight decreasing trend in dissolved metals levels. 

  
 
Investigation Strategy: 

0036859



1- Further delineate subwatershed – identify potential contributors 
2- Develop list of potential sources 
3- Conduct site visit to identify/eliminate potential sources, based on local conditions 
4- Develop Action Plan 
5- Continue to evaluate dry weather monitoring data 
 
Potential Sources: 
Nitrates 
• Fertilizers, animal waste, biodegradable detergents, treated wastewater, organic matter, decaying 

vegetation, transients 
Nickel, Zinc and Cadmium 
• Highway runoff – automotive fluids and particles from engine, tire and brake pad wear 
• Atmospheric deposition, including fuel exhaust from vehicles and dust particles from large grading 

project within drainage area that took place during 2005/2006 
• Galvanized metals in pipes, roofs and other building materials 
• Batteries  
• Plating industry 
• Runoff from adjacent railroad right of way 
• Naturally occurring erosion of sediment in the upper part of drainage area 
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Action Plan:   

Action Status/Notes Conclusion 
Prepare detailed subwatershed 
map. 

COMPLETE Able to identify sites of 
potential concern in 
tributary area. 
Confirmed that CUSD 
Yard not in subwatershed. 

Inspect San Juan Creek Property 
– 30 acres adjacent to creek  
which is owned by SCWD and 
leased to a number of businesses. 
 
 

a. City of DP & SCWD inspected lessees at SJC Property. 4 high 
priority ones identified, corrective action plan given to each. 

b. SCWD Spray water for dust control twice a week (when it’s not 
raining), and have the sweeper on standby for clean up in front 
of the Hotel on PCH.  

c. Installed additional speed bumps to slow down daily traffic and 
completed installation of no parking signs.  

d. SCWD to require DrilCo site to prepare a SWPPP 
e. SCWD installed dust control fencing along fence adjacent to 

open channel that discharges to SJC 
f. Confirm not a source of stored fertilizers, batteries, tires, etc. 

 
Ongoing proactive 
inspections and 
enforcement by SCWD. 
 
No significant sources 
identified. 
 
Existing soil testing data, 
as well as subsequent 
water quality data support 
this site as being a 
potential contributor. 
 
 

SCWD to review water use 
records & cross connection 
control records to see if new user 
consistent with dates of high 
levels of pollutants (May 2005) 
and high spikes in water usage 
and or plating companies exist. 

COMPLETE – no trends found.  

SCWD/Muller to distribute OC 
Business brochures in English 
and Spanish to all 50 tennants 

Brochures to be distributed 2/2006. COMPLETE N/A 
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Action Status/Notes Conclusion 
Inspect Nurseries - Coordinate 
with University of California 
Cooperative Extension (Darren 
Haver) to inspect nursery in 
L01S03 drainage area. (Palm 
Seaside Growers) 

Conducted: January 11, 2006, Attendees: Ken, Jim, and Shawn 
Cassady, Ziad, Lisa, Darren Haver (UCSD Ext.) 
 
Summary: Implemented Management Practices 
• Exposed areas of nursery are completely covered in gravel to 

minimize sediment movement off-site. 
• Suggested nursery place wattles along back fence where surface 

runoff from rain events is concentrated. 
• Irrigation runoff appears to be non-existent as plants are 

irrigated by drip or hand.  Noticed grower paying particular 
attention to plugging unused drip emitters.  This is rarely done 
at most nurseries. 

• Pesticides are located in a locked shed protecting chemicals 
from rain. 

• Suggested protecting spray equipment (tarp or store under cover 
of some type) from rain as pesticide residues can easily be 
washed off equipment. 

• Fertilizers are stored inside and protected from rain. 
• Utilize and sell a slow-release fertilizer with very low levels of 

N-P-K.  
• Nursery and on-site residence obtains power from an on-site 

generator. 
• Suggested grower make sure generator is maintained in a 

manner to avoid any fuel or oil spills or leaks and isolate from 
irrigation or rain water. 

• In a similar fashion, grower maintains a yard of old equipment, 
trucks, and vehicles that could potentially be a source of grease, 
oil, fuel if not properly stored or protected from rain events. 

 
Complete – no significant 
issues identified. Minor 
recommendations 
provided to nursery.  
 

Capistrano Unified School 
District Bus Yard- Obtain 
monitoring results per Industrial 
Permit. 

Inspection conducted 10/24/05, currently in compliance with 
Industrial permit, bus washing discharge to clarifier and sanitary 
sewer, covered storage, maintenance conducted in designated 
covered areas. It does not appear that the facility contributes to 
pollutants of concern. 
Not sampled to date. John to provide results when sample taken. 

 
Not in watershed per 
current map. 
 
Site in compliance with 
NPDES Permit. 
 
No issues identified. Site 
implements appropriate 
BMPs. 
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Action Status/Notes Conclusion 
Conduct additional sampling to 
try and pinpoint source. County 
to collect sediment samples from 
L01S02 in open area as well as 
upstream in underground 
portion. 

December 15, 2005: soil and sediment samples were collected for 
trace metal analyses from the underground and exposed areas of 
 L01S02. In addition, surface soil samples were also collected from 
the surrounding yard.  
  
Two sediment samples (WR102776 and WR102777) were collected 
from the underground portion of L01S02 at 50’ and 100’ upstream of 
the exposed area. Three additional sediment samples (WR102778, 
WR102779, and WR102780) were collected from the upstream end, 
middle and downstream end of the exposed area of L01S02. Finally, 
two additional surface soil samples (WR102781 and WR102782) 
were collected from the surrounding yard near the railroad tracks and 
near the midpoint of the exposed area of L01S02, respectfully.  
  
In the samples collected, the highest exceedance metal (nickel, zinc, 
and cadmium) levels were found in the upstream exposed area of 
L01S02. The lowest levels of nickel, zinc and cadmium were found 
in the two surface soil samples taken from the surrounding yard. 
Exceedance metal levels in the samples collected from the 
underground portions of L01S02 increased with proximity to the 
exposed area.  
 
May 10, 2006: water quality samples collected from underground 
stormdrain system immediately downstream (WR108331) and 
immediately upstream (WR108330) of the 5 freeway. Concentrations 
of dissolved metals (Nickel, zinc, cadmium) upstream of the freeway 
were roughly half of that downstream; however, levels were still well 
above tolerance intervals. The drainage area upstream of the freeway 
is exclusively residential, indicating that while the freeway may be a 
contributing source, there is another source upstream.    
  

Inconclusive at this time. 

Contact DP Sheriff to patrol 
opening of L01S02 at San Juan 
Creek for transients on regular 
basis. 
 

COMPLETE. 
 
Transients removed and clean-up conducted in December 2005. 
Twenty pounds of human waste removed from channel. 
 
OC Sheriff to keep tabs on area. 

ongoing effort – 
 
may contribute to high 
bacteria samples in San 
Juan Creek and  Doheny 
Beach. 

 
Other Observations: 
 
A large construction grading project upstream was completed in 2005- continue to monitor data 
for trends. 
 
The railroad runs directly through this area – could the ariborn pollutants be contributing? 
The city of San Juan Capistrano will continue to partner with the city of Dana Point and the 
county on this specific water quality abnormality and any other notices we receive. 
 
C-11.2 Water Quality Monitoring Program Modifications 
 
As the last step in the program effectiveness assessment, the City of San Juan Capistrano 
and the County of Orange, as Principal Permittee, evaluate the results of the assessment 
and determine if any program modifications are necessary in order to comply with Clean 
Water Act requirements to reduce the discharge of pollutants to the maximum extent 
practicable. 
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The program modifications that will be made to the Water Quality Monitoring section of 
the City’s LIP include the following: 
 
No modifications to the program are proposed.   
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Based on this Program Effectiveness Assessment (PEA), the City of San Juan Capistrano has judged 
that it has initiated an effective Urban Runoff Management Program (Program).  The Program met or 
exceeded all of the 2005-06 goals including: 
 

• Staying on course with the Local Implementation Plan (LIP); 
• Attaining adequate legal authority to implement the Program; 
• Establishing sufficient financial means to fund the Program; 
• Coordinating internally with City staff to establish an effective means to implement the 

Program elements prescribed in the LIP; 
• Coordinating externally with the Co-Permittees to develop efficient and consistent 

mechanisms to train staff, to educate the public, and to develop consistent guidance and 
program management documents; 

• Maintaining a complaint response, inspection, enforcement, and illegal discharge/illicit 
connection investigation components of the Program; 

• Delivering outreach materials focusing on Pollution Prevention measures to residents and 
business owners. 

• Partnering with various groups and agencies to protect the MS4 from pollutants and educate 
the various groups on pollution prevention 

• Maintaining a Stormwater Hotline and provides excellent information to the Public through 
its website, newsletters, the media and at presentations to the residents, businesses, 
committees and council meetings. 

• Concentrated efforts to deal with existing high priority commercial facilities and specifically 
food facilities have been successful.  No sewage spills have taken place in the reporting year 
in the city as a result of private party or public system.  Regular inspection program of all 
grease interceptors supported by an aggressive public system maintenance of hot spots has 
been successful and resulted in no spills.  In the upcoming year, the city will be looking into 
developing a program to encourage facilities that do not have a grease interceptor but 
contribute to the sewer hot spots areas by possible financial subsidy. 

• All new developments have incorporated Best Available technology treatment control BMPs 
in their development.  The city continues to have a very well coordinated and effective new 
development/redevelopment program 

 
 
As described at the end of each section of the PEA, several elements of the Program have been 
improved through the course of the reporting period.  During the upcoming year, the City will 
continue to assess and modify the Program in order to comply with permit requirements and to 
improve the quality of local waterbodies.   
 
In the upcoming year, a new NPDES MS4 permit will be issued.  The city will coordinate with the 
Principal permittee and other co-permittees to make any necessary modifications to the LIP to 
integrate any new requirements introduced in the new permit.  In anticipation of the new permit and 
the upcoming bacteria TMDL, the city has started incorporating urban runoff reduction program 
through water conservation efforts.   
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C-10.0 llegal Discharges/Illicit Connections (ID/IC) 
C-10.1 Introduction 
C-10.2 Illegal Discharges  

C-10.2.1 Organization Chart 
C-10.2.2 Authorized Inspector Designations 
C-10.2.3 Detection of Illegal Discharges and Illicit Connections 
C-10.2.4 Water Pollution Complaint Hotline 
C-10.2.5 Spill Response Procedures 
C-10.2.6 Water Pollution Incident Summary 
C-10.2.7 Enforcement Summary 
C-10.2.8 Case Summary 

C-10.3 Illicit Connections 
C-10.4 Source Investigations 
C-10.5 Training and Outreach 

C-10.5.1 Training 
C-10.5.2 Outreach 

C-10.6 ID/IC Program Modifications 
Section C-11, Water Quality Monitoring 

C-11.0 Water Quality Monitoring 
C-11.1 Introduction 
C-11.2 Water Quality Monitoring Program Modifications 

 

CONCLUSION 
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Acronyms 
 

303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC California Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
F&G California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 
HOA Homeowner’s Association 
HWI Hazardous Waste Inspector 
IC Incident Commander 
ID/IC Illegal Discharge/Illicit Connection 
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IPM Integrated Pest Management 
IRWD Irvine Ranch Water District 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NC Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC County of Orange 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCSD Orange County Sanitation District 
OES Office of Emergency Services 
PDSD Planning & Development Services Department 
PFRD Public Facilities & Resources Department 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWC Public Works Crew 
PWD Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
RWQCB Regional Water Quality Control Board 
SA Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD San Diego 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR Spill Responder 
SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
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TAC Technical Advisory Committee 
TMDL Total Maximum Daily Load 
UCI  University of California, Irvine 
UHWM Uniform Hazardous Waste Manifest 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
WURMP  Watershed Urban Runoff Management Plan 
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GLOSSARY  
 

1993 DAMP  
A document required under the First Term Permits issued by the Santa Ana and San 
Diego Regional Boards.  This document is the principal policy and guidance document 
for the countywide NPDES Stormwater Program. 

 
2000 DAMP 

An updated version of the 1993 DAMP.  Submitted in draft form as the proposed plan for 
the 2000 Report of Waste Discharge submittal. 

 
2003 DAMP 
 The final, updated version of the 1993 DAMP which was submitted in draft form 

in 2000 as the proposed plan for the 2000 Report of Waste Discharge (2000 
DAMP).  This document incorporates the Third Term Permit requirements and is 
the principal policy and guidance document for the countywide NPDES 
Stormwater Program. 

 
Annual Progress Reports 

The NPDES Permits require the submittal of an Annual Progress Report to the 
Regional Board and EPA on November 15th of each year.   

 
Best Management Practice (BMP) 
 Best practical and economically achievable measures to control the addition of 

pollutants to the waters of the United States through the application of pollution 
control practices, technologies, processes, siting criteria, operating methods, or 
other alternatives.  

 

Clean Water Act and Amendments 
 The Federal Pollution Control Act (Public Law 92-500), as amended (33 U.S.C. 

1251 et seq.).  Federal regulation mandating a National Pollutant Discharge 
Elimination System permit for discharges into the Waters of the United States.  
The goals of the act are to restore and maintain the chemical, physical and 
biological integrity of the nation’s waters. 

 
First Term Permits 

The Regional Boards issued Municipal Stormwater Permits No. CA 8000180 and No. 
CA 0108740 to the Permittees in 1991 for the period from 1991 – 1996.  

 
General Construction Permit 

 The NPDES general permit for stormwater discharges associated with 
construction activity.  SWRCB Order No. 99-08 DWQ, NPDES General Permit 
No. CAS000002 or its subsequent replacement. 
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General Industrial Permit 

The NPDES general permit for stormwater discharges associated with industrial 
activity.  SWRCB Order No. 97-03 DWQ, NPDES General Permit No. CAS000001 
or its subsequent replacement. 

 

Illegal Discharge 
 Any discharge to a municipal separate storm sewer that is not composed entirely 

of stormwater and that is not covered by an NPDES permit or identified in the 
NPDES Stormwater permit as an allowed discharge. 

 

Illicit Connection 
 Any man-made conveyance or drainage system, pipeline, conduit, inlet or outlet, 

through which the discharge of any pollutant to the stormwater drainage system 
occurs or may occur.   

 
Implementation Agreement 
The agreement underpinning County and city cooperation which establishes the 
responsibilities of each Permittee and a funding mechanism for the shared costs of 
the Program. 

 
 Local Implementation Plan (LIP)/Jurisdictional Urban Runoff Management Plan 

(JURMP) 
The Permittee specific document that details how the stormwater programs 
within the DAMP are implemented within their local jurisdictions 
(synonymously referred to as a LIP in the Santa Ana Region and a JURMP within 
the San Diego Region). 

   
Maximum Extent Practicable 
 To the maximum extent possible, taking into account equitable consideration of 

synergistic, additive and competing factors; including, but not limited to, gravity 
of the problem, fiscal feasibility, public health risks, societal concerns and social 
benefits. 

 
National Pollutant Discharge Elimination System (NPDES) Municipal Stormwater 

Permit 
 A provision of the CWA, section 402, that identifies municipal 

stormwater as a point source subject to regulation under the NPDES Permits.   
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NPDES Stormwater Program 
 The program designed by the Orange County Permittees for compliance with the 

NPDES permits. 
 

Permittees 
The cities of Aliso Viejo, Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana 
Point, FountainValley, Fullerton, Garden Grove, Huntington Beach, Irvine, 
Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, La Habra, La 
Palma, Lake Forest, Los Alamitos, Mission Viejo, Newport Beach, Orange, 
Placentia, Rancho Santa Margarita, San Clemente, San Juan Capistrano, Santa 
Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba Linda; the 
County of Orange; and the Orange County Flood Control District and any 
subsequently incorporated cities that become subject to the NPDES permit.  Each 
Permittee is individually responsible for the implementation of the program 
elements within its jurisdiction. 

  
Permittee Committee 

 The committee made up of a representative from each of the Permittees that 
provides the overall guidance for the NPDES Stormwater Program.  

 
Point Source 

 Any discernable, confined, and discrete conveyance, including any conduit pipe, 
ditch, channel, sewer, tunnel, vessel, or other floating craft from which pollutants 
are or may be discharged. 

 
Principal Permittee 

The County of Orange is the Permittee designated with the responsibility to 
manage the NPDES Municipal Stormwater Program on behalf of the Permittees.     
 

Regional Water Quality Control Boards 
The Santa Ana and San Diego Regional Water Quality Control Boards are agencies that 
implement and enforce Clean Water Act Section 402(p) NPDES permit requirements, and 
are issuers and administrators of these permits on behalf of EPA within Orange County. 

 
Report of Waste Discharge (ROWD) 

 Constitutes the application to the RWQCB for the Third Term NPDES permit.  
The ROWD presents the compilation of data from the current and previous 
permit terms and describes the proposed plan for future activities. 
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Santa Ana Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for 
Orange County from the northern Los Angeles County border southward to 
approximately El Toro Road.  The Permittees in the Santa Ana Regional Water 
Quality Control Board jurisdiction include the County of Orange, the Orange 
County Flood Control District and the twenty six (26) incorporated cities of 
Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Fountain Valley, Fullerton, 
Garden Grove, Huntington Beach, Irvine, La Habra, La Palma, Laguna Hills, 
Laguna Woods, Lake Forest, Los Alamitos, Newport Beach, Orange, Placentia, 
Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba 
Linda.   

 
San Diego Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for 
Orange County from approximately El Toro Road down southward to the San 
Diego County border.  The Permittees in the San Diego Regional Water Quality 
Control Board jurisdiction include the County of Orange, the Orange County 
Flood Control District and the eleven (11) incorporated cities of Aliso Viejo, Dana 
Point, Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, 
Mission Viejo, Rancho Santa Margarita, San Clemente, and San Juan Capistrano.   

 
Second Term Permits 

The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 1996 
Santa Ana Region CAS0108740 and San Diego Region CAS618030, which 
covered the time period from 1996-2002. 

 
State Water Resources Control Board 

 State agency that sets statewide policy for the nine Regional Water Quality 
Control Boards. 

 
Total Maximum Daily Loads (TMDL) 
 A written, quantitative analysis and plan for attaining and maintaining water 

quality standards in all seasons for a specific waterbody and pollutant. 
 

Third Term Permits 
The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 2002  
Santa Ana Region Order No. R8-2002-0010 and San Diego Region Order No. R9-
2002-0002, which covers the time period from 2002-2007. 

 

Water Quality Planning Process 
 Systematic and detailed evaluation of the impacts of urban water quality on 
beneficial uses to determine or validate that actual impairments exist that warrant 
corrective action. 
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Executive Summary 

  
1

FY 2005-06 is the third full year of program implementation relative to the Third Term 
Orange County Municipal Storm Water Permit.  San Clemente’s program is fully 
implemented at this time, though staff modifies the program as necessary to comply with the 
permit objectives as elements of the City’s urban runoff and storm water pollution prevention 
program are continually assessed for effectiveness.  The City’s program remains flexible 
enough to incorporate new objectives, to remedy noted deficiencies immediately and to 
respond to specific needs of staff, citizens and regulators. 

Program Management 

San Clemente continues to be active locally and regionally.  San Clemente’s urban runoff 
and storm water pollution prevention program remains an excellent example of Permit 
compliance and environmental stewardship. 

Financial Analysis 

The overall budget for program implementation is approximately $1.7 million per year for 
the first five (5) years, plus approximately $2.8 million in one-time grant funding.  In total, 
the five-year estimated budget exceeds $12 million.   

Best Management Practices (BMPs) Implementation and Assessment 

An important element of the City’s program is the implementation and/or refinement of 
structural and non-structural best management practices (BMPs).  While the City recognizes 
the importance of improving everyday habits of residents and of tourists and designing new 
facilities in a manner to prevent pollution, we also believe that structural treatment is 
sometimes necessary to abate background and existing environmental concerns.  Therefore, 
the City has pursued a number of projects, including disinfection treatment systems, 
hydrodynamic gross pollutant removal systems, and smaller retrofit and diversion projects. 

Existing Development Inventory and Oversight 

San Clemente continued inspection and enforcement of existing facilities, public and private, 
for implementation of mandatory minimum BMPs.  During FY 2005-2006, all restaurants 
within the City were inspected.   

Public Education, Outreach and Participation 

Public education is an essential part of the City’s storm water and urban runoff pollution 
prevention program.  The City recognizes that when individuals in a community have a clear 
idea of where the pollution comes from, how it directly affects the community and what one 
can do to prevent those effects, the community will be more willing to support and 
participate in the pollution prevention program. Though impossible to actually quantify, the 
City estimates that it has made more than 740,000 impressions during the reporting period.   
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2

Land Use Planning for New Development and Significant Redevelopment 

In June 2006, the California Coastal Commission certified the City's update of its Coastal 
Element of the General Plan.  This finalized the City's effort to update its General Plan 
(Goals & Policies and Utilities Elements) to include urban and stormwater runoff pollution 
principles mandated by the Regional Board.  

The City makes several informational materials available to help project applicants 
understand and prepare Water Quality Management Plans, and the City continues to support 
the Countywide stormwater program in preparing additional checklists and informative 
handouts.

The City has also updated guidance materials encouraging engineers preparing reports to 
simplify Water Quality Management Plans (WQMPs) and ensure that they are site-specific.  
Through the review process, the City is critiquing submittals, insisting on well-structured and 
appropriate considerations.  And, in hopes of tying the entire process together, the City is 
preparing education for staff and applicants regarding the WQMP process. In addition, the 
City Attorney is currently reviewing the recordation process, and staff may revise ordinances 
to require recordation prior to issuance of the Certificate of Occupancy.

Construction Inventory and Oversight 

The City routinely modifies inspection protocols and outreach efforts to respond to the 
number of deficiencies are commonly noted by inspection staff.   

Illicit Discharge Detection and Elimination 

Administrative remedies to surface water quality violations appear to be working.  With few 
exceptions, Environmental staff rarely responds to repetitive violators.  The exceptions 
generally consist of rogue businesses that are not reflective of the industry, mobile businesses 
such as pet washes and auto detailing, and businesses that are known for evading business 
licensing requirements such as landscapers and certain construction trades.  Generally, the 
City will seek out these businesses and escalate administrative enforcement until compliance 
is achieved, and in rare cases the City has referred cases to the Orange County District 
Attorney for criminal investigation.   

Annual Assessment of LIP Effectiveness 

San Clemente has established several indictors that we feel may be useful for assessing our 
program: 

Improved surface water quality, within the watershed and along the coastline, 
Number of impressions made by public outreach, 
Number of staff attending staff trainings, 
Installation of dry weather and low flow treatment systems, 
Number of catch basins cleaned and inspected per year, and 
Amount of material removed from street by sweeping. 
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SECTION 1, Introduction 
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1.0 Introduction  

In response to escalating concerns about urban growth and the ultimate effects of polluted 
runoff transported from urban areas to surface waterbodies of Orange County via 
municipal storm drain systems, the San Diego Regional Water Board issued a series of 
Municipal Storm Water Permits against the County of Orange, the Orange County Flood 
Control District and the eleven (11) incorporated cities of south Orange County 
(collectively referred to as Permittees).  The most recent of these, termed the Third Term 
Permit (Order No. R9-2002-0001, NPDES No. CAS0108740), was issued on February 13, 
2002.  The Permit requires that each Permittee fully implement a detailed Jurisdictional 
Urban Runoff Management Plan (referred to locally as a Local Implementation Plan or 
LIP).  The LIP is defined in the Permit to include the following elements: 

Program Management 
Financial Analysis 
Best Management Practices (BMPs) Implementation and Assessment to the 
Maximum Extent Practicable (MEP) 
Legal Authority 
Existing Development Inventory and Oversight 
Public Education, Outreach and Participation 
Land Use Planning for New Development and Significant Redevelopment 
Construction Inventory and Oversight 
Illicit Discharge Detection and Elimination 
Annual Assessment of LIP Effectiveness 

1.1 Program Effectiveness Assessment 

Per Section I(1) of the Permit, each Permittee is required to prepare a program 
effectiveness assessment (PEA) as part of the annual report.  The objectives of this PEA 
and annual report include the following: 

Document specific activities undertaken as part of and changes made to the 
jurisdictional storm water and urban runoff pollution prevention program during 
the 2005-06 reporting period 
Collect and compile specific storm water program implementation and validation 
data necessary for development of the Orange County Unified PEA report 
Provide annual data analyses for purposes of showing data gaps and/or trends 
Evaluate the existing jurisdictional and countywide programs 
Highlight improvements required of the jurisdictional and countywide programs 
Report modifications that have or will be made to the Local Implementation Plan 
(LIP)

This PEA covers the reporting period from July 1, 2005 through June 30, 2006.  
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1.2 San Diego Regional Water Board Comments 

As was noted in last year’s Annual PEA Report submittal, the format of this PEA report 
is structured to address previous feedback from San Diego Regional Water Board staff, 
which included: 

Most assessment measures lacked narrative analysis. 
Most measurements were with regard to long-term trends rather than intermediate 
program objectives. 
The template provided for financial reporting is incomplete and should be 
replaced or enhanced. 
Permittees should provide line-item budgets, definitions of specific budget items 
if unclear and an assurance that sufficient monies have been budgeted for program 
implementation. 
Annual reports should reflect the dynamic nature of programs resulting from 
periodic assessments of effectiveness, activities and water quality. 
Annually, the jurisdictions should report the results of inspections made to assess 
conditions, appropriateness and implementation of municipal area BMPs. 
Reports should include solutions proposed for identified issues noted. 
Reports should include more detail regarding the implementation of structural 
BMPs as part of the Water Quality Management Plan (WQMP) process. 
Permittees should acknowledge the ineffectiveness of catch basin filter inserts. 
Rather than responding to individual cases of non-compliance, the Permittees 
should address certain types of cases with programmatic measures. 
Reports should address whether or not administrative enforcement mechanisms 
are useful and effective. 
The Permittees should not take advantage of inspection and enforcement statistics 
to evaluate program effectiveness. 
Reports should more clearly assess water quality data and specify the usefulness 
of this data in achieving program objectives. 
Reports should only include information regarding program elements that have 
changed during the reporting period. 
Most of the tabulations that were provided in previous reports are not useful and 
should not necessarily be included in future submittals. 
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2.0 Program Management 

2.1 Internal and Countywide Coordination 

In order to effectively coordinate internally and countywide, the City of San Clemente has
designated the following individuals as program representatives and authorized inspectors: 

Primary
Tom Bonigut, P.E., CPESC, CPSWQ 
Environmental Programs Manager    (949) 361-6187 

Alternates 
Johnny Taitano, WQ Code Compliance Officer  (949) 361-6142 
Brent Hoffenberg, WQ Code Compliance Officer  (949) 361-6137 

San Clemente is an active participant in the countywide storm water program, participating in the 
countywide NPDES General Permittee and the following subcommittees and task forces: 

NPDES Technical Advisory Committee 
LIP/PEA Subcommittee 
Authorized Inspector Subcommittee 
Trash & Debris Task Force 
Public Education Subcommittee 
San Clemente Coastal Streams and San Mateo Watersheds Subcommittee
Orange County Coastal Coalition
South County City Recycling Meetings
Orange County Integrated Waste Management Meetings
Tri-City Water Savers

2.2 Fiscal Analysis 

Overall and line-item budgets for FY 2005-06 are attached.  The overall budget is approximately 
$1.7 million per year for the first five (5) years, plus approximately $2.8 million in one-time grant 
funding.  In total, the five-year estimated budget exceeds $12 million.  Currently there is sufficient 
funding for this program, however the City’s Clean Ocean Fee will expire at the end of December 
2007.  To extend the fee that supports the City’s stormwater program, the City will need to seek and 
receive an affirmative vote on this fee in 2007 as required under existing State law.  The attached 
line-item budgets show the actual amounts scheduled for program implementation.  The elements of 
the budget include the following: 

057 Clean Ocean Fund – Revenue Account 
The revenue account shows the amount collected during the fiscal year.  Revenue sources include 
the Urban Runoff Management Fee, water quality citations, parking violations, and grant 
reimbursements. 
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057-541 Clean Ocean Fund – Operating Expenditures 
Operating expenditures include non-street sweeping personnel, program management tools (i.e., 
office supplies, furniture, computers, phones, etc.), contract costs (i.e., dry weather water quality 
monitoring and public education), large equipment, and public education and outreach. 

057-542 Clean Ocean Fund – Street Sweeping Expenditures 
Street sweeping expenditures include all street sweeping-related activities, including street sweeping 
personnel.

057-543 Clean Ocean Fund – Capital Improvement Projects (CIPs) 
CIPs for the storm water and urban runoff pollution prevention program include two (2) structural 
disinfection treatment systems, four (4) hydrodynamic gross pollutant removal systems, and a 
number of smaller retrofit projects, as discussed further in Section 3.
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SECTION 3, Plan Development  
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3.0 Plan Development  

The City of San Clemente did not make any significant changes to the Local 
Implementation Plan (LIP) during FY 2005-06.  Depending on the date of adoption for 
the Fourth-Term NPDES Municipal Stormwater Permit for southern Orange County, the 
City may start and possibly complete updates to the LIP in FY 06-07 to reflect new 
permit requirements. 

3.1 BMP Implementation and Effectiveness Investigations 

An important element of the City’s program is the implementation and/or refinement of 
structural and non-structural best management practices (BMPs).  While the City 
recognizes the importance of improving everyday habits of residents and of tourists and 
designing new facilities in a manner to prevent pollution, we also believe that structural 
treatment is sometimes necessary to abate background and existing environmental 
concerns.  Therefore, the City has pursued a number of projects, as described below.  
Through our existing dry weather water quality monitoring program (as discussed in 
Section 11) and any monitoring plans still to be determined, we will be assessing the 
effectiveness of the various BMPs once implemented. 

Poche Beach Dry Weather Treatment Project 

The City has entered into an agreement with the County of Orange (project manager) to 
design, install, operate, and maintain a dry weather urban runoff treatment system at 
Poche Beach at the northern end of the City’s shoreline.  Poche Beach marks the 
termination of the Prima Deshecha Canada Channel, the waterbody draining the City’s 
second largest sub-watershed.  The County has completed final design for the project, 
which will include collection, filtration, ultraviolet (UV) disinfection, and disposal of dry 
weather flows.  Depending on the issuance of required environmental permits, the 
anticipated date of construction is Spring/Summer 2007.  A source control investigation 
for bacterial indicators, various metals and trash was completed in Summer 2006, with 
the final report expected in November 2006. 

North Beach Dry Weather Treatment Project 

The City completed design of a dry weather urban runoff treatment system at North 
Beach, the mouth of the Segunda Deshecha Canada Channel and the City’s largest sub-
watershed.  The start of construction is expected by the end of November 2006.  The 
North Beach system will divert dry-weather flows for filtration treatment and then 
discharge into the City’s wastewater treatment plant outfall. 
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Hydrodynamic Treatment Units 

The City constructed a hydrodynamic treatment unit at 248 Palizada during FY 2003-04, 
and installed an additional four (4) units during FY 2005-2006 at various beach access 
points in San Clemente, namely Parque Del Mar, West Mariposa, San Clemente State 
Beach (Calafia), and West El Portal.  The units are underground cylindrical chambers 
designed to remove trash, debris, oil, grease and sediment from dry weather flows.   

Trash & Debris Nets 

Trash and debris nets are being considered for two (2) natural canyons beach access 
points.  However, City maintenance crews currently clean these areas manually each 
quarter to evaluate the need for netting systems. 

Golf Course Stream Restoration 

A golf course stream restoration project is being considered at the City’s municipal golf 
course.  The design for this system is still to be determined, and the project location 
and/or specification may be reviewed in light of vector concerns and other plausible 
water quality improvement projects.   

Low Flow Diversions 

Three dry weather urban runoff storm drain diversions to the sanitary sewer currently 
exist at Riviera, Linda Lane and Alessandro.  These diversions are considered in greater 
detail in Section 5.  The low flow diversions have been operational since May 2001. 

Other Urban Runoff Related Projects 

The City has taken a proactive stance toward curbing urban runoff from City facilities.  
Measures have been or are being taken to divert flows from vehicle washing at City 
maintenance yards, the police station and the three (3) local fire stations.  Material 
storage areas are being redesigned to reduce or eliminate contact with rain water, and 
waste handling procedures have been modified to eliminate any runoff.  The City 
strongly believes that we must be the example for our community, and we work 
diligently to identify and solve any potential concerns.  These projects are scheduled on 
an as-needed basis. 

Large Private Developments 

The City has two (2) large developments currently underway: Talega and Marblehead 
Coastal.  Each development was required to take into consideration the most state-of-the-
art storm water and urban runoff pollutant treatment options, and implementation of 
surface water treatment has either been completed or designed.  Ultimately, treatment 
solutions such as wetland, bioswales, sanitary sewer diversions, hydrodynamic pollutant 
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removal, and catch basin inserts will help to protect the San Clemente coastline for future 
generations.

Standard Private BMPs 

At this time, the City has not developed any specific language for standard BMPs for 
private development.  We have, however, developed a Water Quality Management Plan 
(WQMP) guidance document for individual developments.  As we progress through the 
WQMP program, we will continue to make iterative improvements as needed to protect 
our watershed. 

3.2  Program Effectiveness Assessment 

Assessing the effectiveness of urban runoff and storm water pollution prevention 
programs is challenging, particularly when considering a short-term outlook.  Although 
the City remains open to suggestions and guidance in this area, we have established 
several indictors that we feel may be useful for assessing our program: 

Improved surface water quality, within the watershed and along the coastline, 
Number of impressions made by public outreach, 
Number of staff attending staff trainings, 
Installation of dry weather and low flow treatment systems, 
Number of catch basins cleaned and inspected per year, and 
Amount of material removed from street by sweeping. 
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4.0  Legal Authority 

No program modifications were made to the Legal Authority section of the LIP during FY 2005-
06.  During FY 2006-07, the City will consider the legal authority needed to adequately commit 
landowners to appropriate maintenance of BMPs identified in approved Water Quality 
Management Plans. 
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5.0  Municipal Activities 

This section summarizes key activities and measures related to the City’s Municipal Activities 
program element.

5.1  Municipal Activities BMPs 

The City continues to implement a number of municipal activity BMP programs identified in the 
DAMP, including: 

Trash and Debris Controls (formerly Litter Control) 
Solid Waste Collection/Recycling 
Drainage Facility Maintenance 
Catch Basin Stenciling 
Street Sweeping 
Household Hazardous Waste (HHW) Collection 
Fertilizer, Pesticide and Integrated Pest Management (IPM) 

Attachment 1 provides detailed information on each of these BMP programs. 

5.2  Municipal Inventory 

The City added several parks to its municipal facility inventory during FY 05-06, and reduced 
the public building inventory by one, since it was found that the City’s Animal Shelter was 
double-counted in this category when it was already accounted for in a separate category.  
Otherwise there were no changes from the prior year inventory. 

Municipal Facility Types Total Number of 
Facilities 

Municipal Waste Facilities - Publicly Owned Treatment Facilities 12 
Corporation Yards - Corporation Yards 1 
Corporation Yards - Maintenance Yards 2 
Other Municipal Owned and/or Operated Facilities - Parks and Cemeteries 23 
Other Municipal Owned and/or Operated Facilities - Public Buildings (Police, Fire, 
Libraries, etc.) 

10

Other Municipal Owned and/or Operated Facilities - Animal Shelters/Services 1 
Other Municipal Owned and/or Operated Facilities - Public Parking Facilities 13 
Other Municipal Owned and/or Operated Facilities - Other Facilities Identified by the 
Municipality 

33

The City inspected all required municipal programs and facilities during the reporting period, as 
shown on Attachment 2.  As a result of these inspections, appropriate staff has occasionally been 
directed to improve housekeeping and is considering several permanent BMPs, such as improved 
material storage at the corporate and maintenance yards.  Design for these improvements is 
underway.
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ATTACHMENT 1 
DETAILED MUNICIPAL ACTIVITIES 

During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activity BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis Section 5.4 of the current DAMP, are as follows: 

Trash and Debris Controls (formerly Litter Control) 
Solid Waste Collection/Recycling 
Drainage Facility Maintenance 
Catch Basin Stenciling 
Street Sweeping 
Household Hazardous Waste (HHW) Collection 

In order to maintain the integrity and value of the data that has already been gathered over prior 
years and to provide overall validation of the success of these programs in diverting materials 
from the storm drain system, this information is again being sought. 

Litter Control 

The City has a number of programs in place to remove trash, prevent illegal dumping, and 
promote recycling.  These programs include the following: 

Orange County Conservations Corps (OCCC) provides removal and clean up of litter 
from unimproved canyon drainage ways and public right-of-ways that cannot be accessed 
by the City's street sweeper. 
E-Waste events are held twice per year for televisions, computer monitors and 
equipment. 
The City sponsors local beach and neighborhood clean up events. 
The City has arranged with its waste hauler to supply two free "bulky item pickups" per 
refuse customer per year 
The City has arranged with its waste hauler to collect, chip and recycle Christmas trees 
within the City limits.   
The City’s waste hauler also collects and recycles telephone books (with the assistance of 
SBC).
The City has two mulch events per year for City residents to receive 2 free bags of mulch 
per household from the greenwaste collection program. 
The City continues its involvement with the South County Recycles Team, sponsoring 
two Earth Day events and an environmental awards program. 
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Solid Waste Collection/Recycling 

The City continues to improve upon its green waste program (now Citywide) and its 
procurement policy.  In collaboration with the South County Recycles Team, the City has 
developed recycling newsletters, brochures, utility bill inserts/messages and an environmental 
awards program.  The City continually updates its website to provide current information on 
recycling and water conservation.  The City has also partnered with the County of Orange and its 
waste hauler to design and construct a construction and demolition (C&D) facility in South 
County.  Additionally, the City has developed and fully implemented a C&D ordinance requiring 
construction sites to divert 50 percent of all construction debris from the landfills.   

The City’s waste hauler collected 92,223 tons of solid waste collected during the reporting 
period.

Drainage Facility and Infrastructure Maintenance

Type Unit of Measurement 
Total Length of Channel/Pipe Cleaned (ft) 7,177.0 
Total Number of Catch Basins in City (#) 2205 
Total Number of Catch Basins Cleaned in City (#) 843 
Percentage of Catch Basins Cleaned (%) 41 
Total Volume of Material/Debris Removed 21.8 tons 
Method of Material/Debris Removal:  Vacuum Truck 95% 
                                                              Hand Crews 5% 

The City maintains three (3) storm drain diversions to the sewer system as summarized below: 

Date 
Started

Channel Name Location of 
Diversion 

Costs For 
Diversion Setup 

Costs for 
Diversion per 

Gallon 

Amount of Flow 
Diverted 

05/01/01 Riviera Alessandro 5000 $0.17 29,000 gal/day 
05/01/01 Linda Lane Mecha 7500 $0.54 14,000 gal/day 
05/01/01 San Gabriel San Gabriel 1000 $100 <10 gal/day 

Catch Basin Stenciling

Catch basins were re-stenciled as needed when they were cleaned as noted above. 

Street Sweeping

Provide information regarding the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
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Type of Street Sweeper Number of Each Type of Sweeper 
Brush 0 

Vacuum 0 
Brush assisted 0 

Regenerative Air 3 

Total Weight Collected 
for Fiscal year (tons) 

Sweeping Frequency  Percentage Collected Material 
Type 

Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial Residential 

Soil
11.61 23.22 57.48 3.5 

x/week 
3.5 

 x/ week 
2

x/ month 
15 30 20 

Leaves
11.61 7.74 71.85    15 10 25 

Trash/Debris
54.18 46.44 158.07    70 60 55 

Household Hazardous Waste Collection

The City of San Clemente did not hold a household hazardous waste collection event during the 
reporting period. 
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Fertilizer, Pesticide and Integrated Pest Management (IPM) – Golf Division  

A.   Fertilizer Management 
Check one box only for each question

 City personnel Contractor Both
1. Who applies fertilizers in your jurisdiction? 
2. Who determines which type of fertilizer to use? 
3. Who determines fertilizer application rates? 
4. Who determines the timing of fertilizer applications? 
5. Who determines application methods of fertilizers? 
6. Who stores the fertilizers? 

7. Are slow-release fertilizers utilized within your jurisdiction? 

Yes    No 

8. Are fertilizer applications based on results from soil analyses? 

Yes    No 

 8(a). If yes, indicate how often.

1 time per year  prior to application    
Other: (specify)_______________

9. Do you calibrate the spreader used to apply the fertilizer? 

     Yes    No 

 9(a). If yes, indicate how often. 

1 time per year  Prior to application 
Other: (specify)____________________

9(b). How is calibration done? Estimate per square footage 
 Setting on bag 
 Other: (specify)____________________  

10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year?

Yes    No 
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10(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
(Attach a separate sheet, if necessary, or a copy of the incident report.) 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

11. How do you typically clean up small spills of fertilizers? 

Sweep up    Blow away   Wash away 
Other: (specify) __________

12. Last reporting year, how many acres of land were treated with fertilizers?  90

 Fertilizer Analysis

Brand Name Nitrogen Phosphorus Potassium Total Amount Applied 
(lbs.)

Milorganite 6 4 3 60,000 

Best 20 20 20 2000 

Best 18 2 24 4000 

Ferrous Sulfate 0 0 0 100 

B. Pesticide Management 

1. Do you monitor for any pests? 

Yes    No 

 1(a). If yes, what method do you utilize? 

 Presence/absence   Visual Counts   Symptoms/signs 
 Other: (specify) ____________  

1(b). If yes, which pests do you monitor for? (Check all that apply.) 

 Vertebrates: Gophers   Rabbits   Ground squirrels      
   Other: (specify)____________ 
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 Insects/Mites: Ants    Aphids    Whiteflies    Spider mites    Psyllids 
   Other: (specify)___________ 

 Weeds: Grasses   Broadleaf 

Diseases: Leaf  Root  Whole Plant     
Other: (specify)___________ 

2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 

 Yes   No 

3. How do you identify pests? (Check all that apply.) 

Books/magazines  Ag. Commissioner          UC Cooperative Extension 

Internet    Pest Control Advisor   Own Experience    Other:(specify)____________ 

 Check one box only for each question
4. Who applies the following in your jurisdiction? City Personnel Contractor Both

Insecticides/miticides 
Herbicides 
Fungicides

Molluscides (i.e. snail baits) 
5. Who determines the type of pesticide to apply? 
6. Who conducts periodic inspection and cleaning 

of pesticide application equipment? 
7. Who conducts periodic inspection of pest 

control crew activities? 
8. Who stores the following types of pesticides? 

Insecticides/Miticides 
Herbicides 
Fungicides

Molluscides (i.e. snail baits) 

**************FOR CITY PERSONNEL APPLICATORS ONLY*************** 
 Number 
9. How many people under your supervision apply or 

handle pesticides?  
2

10. How many of these have Qualified Applicators 
Licenses or Certificates from the state? 

1

11. How many have been formally trained in pesticide 
safety? 

2
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12. Do you calibrate the equipment used for the application of pesticides? 

Yes    No 

12(a).  If yes, indicate how often.      Each application  Every 1-5 application 

Once a year
Other: (specify)___________

12(b). If yes, indicate how calibration is performed.

Test application on small area  Estimate coverage       

Setting on sprayer/spreader  Other: (specify)___________________ 

13. Do you have written procedures in place to deal with pesticide spills? 

 Yes    No 

14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 
year?

Yes    No 

14(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
  (Attach a separate sheet, if necessary, or a copy of the incident report.) 
  __________________________________________________________________ 

15. How do you typically clean up small spills of pesticides? 

 Contain/Absorb    Sweep    Wash 

16. What do you do with left over pesticide from an application? 

Store for next job   Dispose of pesticide by spraying on appropriate location 
 Other: (specify)___________________ 

17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 

 Site of application   Own facility  Other: (specify)_______________ 

18. Where do you clean vehicles used to transport pesticides? 

 Own facility    Commercial facility    Application site    
Other:(specify)_____________
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19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 

 Sweep/Blow   Wash   Nothing 

20. Last reporting year, how many acres of land were treated with pesticides? 
___40___________

21. How many acres was each of these types of pesticides applied to? Total Acres
Insecticides/miticides 4

Herbicides 6
Fungicides 4

Molluscides (i.e. snail baits) <1

     Category of 
Pesticide 

Brand Name EPA 
Registration

Number

% Active 
ingredient

Total
Amount
Applied

Units
I II III IV

Primo Maxx 100-937 11 12.5 Gal   X  

Speedzone 2217-835 28.57 4 Gal   X  

26 GT 432-888 23 15 Gal   X  

Proxy 264-267 22 5 Gal X    

Touchdown Pro 10182-453 28 2.5 Gal   X  

Roundup Pro 524-475 14 2.5 Gal    X  

Surflan 62719-113 40 2 Gal   X  

Daconil 50534-209-10182 54 10 Gal  X   

Banner Maxx 100-741 14 8 Gal  X   

Ranger 524-517 41 2.5 Gal   X  

C. Integrated Pest Management 

Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible.
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1.  Does your jurisdiction have a written Integrated Pest Management (IPM) policy? 

Yes   No 

2.  Do you regularly monitor for pests? 

Yes   No 

3.  Do you keep records of pest occurrences or actions taken to correct a problem? 

Yes   No 

4. When pesticides are used, do you primarily use those with the signal word “Caution”? 

Yes   No 

5. Did you complete the IPM Positive Points Survey sent to you in April 2003? 

Yes   No 

List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply. 

Weeds Diseases Insects 
 Hand weeding/hoeing  Irrigation  Biological control 
 Mulch for suppression Plant selection  Plant selection 
 Fabric for suppression  Pruning  Pruning 
 Adjust mowing height  Fertilization  Physical removal 
 Improve drainage (wet areas)  Landscape design  Landscape design 
 Flaming Other_____________ Other_______________ 
 Landscape design
Other___________________   

6. Do you have a designated IPM contact for your jurisdiction?  Yes   No 

 6(a). If so, please list the contact’s name and number: 
Gus Nelson, Golf Course Manager 

   (949) 361-8388 
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Fertilizer, Pesticide, and Integrated Pest Management (IPM) – Parks Division 

A.   Fertilizer Management 
Check one box only for each question

 City personnel Contractor Both
1. Who applies fertilizers in your jurisdiction? X
2. Who determines which type of fertilizer to use? X
3. Who determines fertilizer application rates? X
4. Who determines the timing of fertilizer applications? X
5. Who determines application methods of fertilizers? X
6. Who stores the fertilizers? X

7. Are slow-release fertilizers utilized within your jurisdiction? 

Yes X   No 

8. Are fertilizer applications based on results from soil analyses? 

Yes X   No 

 8(a). If yes, indicate how often.

1 time per year  X prior to application    
Other: (specify)_______________

9. Do you calibrate the spreader used to apply the fertilizer? 

     Yes X   No 

 9(a). If yes, indicate how often. 

1 time per year  Prior to application X    
Other: (specify)____________________

9(b). How is calibration done? Estimate per square footage 
 Setting on bag X
 Other: (specify)____________________  

10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year?

Yes    No X
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10(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
(Attach a separate sheet, if necessary, or a copy of the incident report.) 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

________________________________________________________________

11. How do you typically clean up small spills of fertilizers? 

Sweep up X  Blow away   Wash away 
Other: (specify) __________

12. Last reporting year, how many acres of land were treated with fertilizers? __195______

Fertilizer Analysis
Brand Name Nitrogen Phosphorus Potassium Total Amount Applied (lbs.) 

Super Turf 20 10 10 3,000

Butler’s Mill 
Pro Green 

12 4 6 68,000

Ewing 16-6-8 16 6 8 500

Super Turf 25 5 5 11,650

Nitra King 22 3 9 6,000

Starter Fertilizer 6 20 20 150

B. Pesticide Management 

Do you monitor for any pests? 

Yes X  No 

 1(a). If yes, what method do you utilize? 

 Presence/absence X  Visual Counts   Symptoms/signs 
 Other: (specify) ____________  

1(b). If yes, which pests do you monitor for? (Check all that apply.) 
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 Vertebrates: Gophers X   Rabbits X   Ground squirrels X
  Other: (specify)____________ 

 Insects/Mites: Ants X    Aphids X    Whiteflies X    Spider mites X    Psyllids X
   Other: (specify) Eucalyptus long horned borer, Tortoise shell beetle

 Weeds: Grasses  X Broadleaf  X

Diseases: Leaf X Root X  Whole Plant  X    
Other: (specify)___________ 

2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 

 Yes  X  No 

3. How do you identify pests? (Check all that apply.) 

Books/magazines X Ag. Commissioner X         UC Cooperative Extension X

Internet X    Pest Control Advisor X   Own Experience X    Other (specify)____________ 

 Check one box only for each question
4. Who applies the following in your jurisdiction? City Personnel Contractor Both

Insecticides/miticides  X  
Herbicides  X  
Fungicides  X  

Molluscides (i.e. snail baits)  X  
5. Who determines the type of pesticide to apply?  X  
6. Who conducts periodic inspection and cleaning 

of pesticide application equipment?  X  
7. Who conducts periodic inspection of pest 

control crew activities?  X  
8. Who stores the following types of pesticides?    

Insecticides/Miticides  X  
Herbicides  X  
Fungicides  X  

Molluscides (i.e. snail baits)  X  

**************FOR CITY PERSONNEL APPLICATORS ONLY*************** 
 Number 
9. How many people under your supervision apply or 

handle pesticides?  
10. How many of these have Qualified Applicators 

Licenses or Certificates from the state? 
11. How many have been formally trained in pesticide 

safety? 
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12. Do you calibrate the equipment used for the application of pesticides? 

Yes X   No 

12(a).  If yes, indicate how often.      Each application X Every 1-5 application 

Once a year
Other: (specify)___________

12(b). If yes, indicate how calibration is performed.

Test application on small area  Estimate coverage       

Setting on sprayer/spreader X  Other: (specify)___________________ 

13. Do you have written procedures in place to deal with pesticide spills? 

 Yes X   No 

14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 
year?

Yes    No X

14(a). If yes, explain the circumstances and the steps taken to mitigate the situation. 
  (Attach a separate sheet, if necessary, or a copy of the incident report.) 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 
  __________________________________________________________________ 

15. How do you typically clean up small spills of pesticides? 

 Contain/Absorb X   Sweep    Wash 

16. What do you do with left over pesticide from an application? 

Store for next job   Dispose of pesticide by spraying on appropriate location X
 Other: (specify)___________________ 

17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 

 Site of application   Own facility  Other: (specify)  Contractor’s facility
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18. Where do you clean vehicles used to transport pesticides? 

 Own facility    Commercial facility    Application site   Other (specify) 
Contractor’s facility

19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 

 Sweep/Blow X  Wash   Nothing 

20. Last reporting year, how many acres of land were treated with pesticides? ___180__

21. How many acres was each of these types of pesticides applied to? Total Acres
Insecticides/miticides 45

Herbicides 80
Fungicides 35

Molluscides (i.e. snail baits) 30

     Category of 
Pesticide 

Brand Name EPA Registration 
Number 

% Active 
ingredient

Total
Amount 
Applied

Units
I II III IV

Round Up Pro 524-475 41% 52 Gals   X  

Malathon 34704-5005 79% 2 Qt.   X  

Deadline 64864-2 4% 70 Lbs.   X  

Fusilade II 100-1084 24.5% 12 Qts.   X  

Manage 524-465 75% 13 Ozs.   X  

C. Integrated Pest Management 

Integrated Pest Management is the trend in pest management, which supports moving away from 
reliance on pesticides, and toward an integrated approach of using pesticides only when indicated 
by monitoring in addition to using environmentally friendly pest control techniques when 
possible.

1.  Does your jurisdiction have a written Integrated Pest Management (IPM) policy? 

Yes   No X

2.  Do you regularly monitor for pests? 

Yes X  No 
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3.  Do you keep records of pest occurrences or actions taken to correct a problem? 

Yes X  No 

4. When pesticides are used, do you primarily use those with the signal word “Caution”? 

Yes   No X

5. Did you complete the IPM Positive Points Survey sent to you in April 2003? 

Yes X  No 

List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply. 

Weeds Diseases Insects 
X  Hand weeding/hoeing X  Irrigation X  Biological control 
X  Mulch for suppression X  Plant selection X  Plant selection 
X  Fabric for suppression X  Pruning X  Pruning 
X  Adjust mowing height X  Fertilization X  Physical removal 
X  Improve drainage (wet areas) X  Landscape design X  Landscape design 

 Flaming Other_____________ Other_______________ 
X Landscape design

Other___________________   

6. Do you have a designated IPM contact for your jurisdiction?  Yes X  No 

 6(a). If so, please list the contact’s name and number: 
Dennis Roger Reed

   949 361-8278
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Name Address / Location Watershed
Inspection

Priority Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

Wastewater/Reclamation Facilities - Utilities
Water Reclamation Plant 380 Avenida Pico M02-Segunda Deshecha High    
Main Sewage Pump Station 1801 Calle Estacion M02-Segunda Deshecha Low 
Linda Lane Sewage Pump Station 100 Linda Lane CC-Coastal Canyon Low 
La Rambla Sewage Pump Station 628 Boca Del Canon CC-Coastal Canyon Low 
Cypress Shores Sewage Pump Station 3924 Calle Ariana CC-Coastal Canyon Low 
San Gabriel Sewage Pump Station 100 Block San Gabriel CC-Coastal Canyon Low 
Los Molinos Sewage Pump Station 390 Ave Pico M02-Segunda Deshecha Low 
Frontera Sewage Pump Station 2901 Calle Frontera M01-Prima Deshecha Low 
Columbo Sewage Pump Station 721 Ave Columbo M01-Prima Deshecha Low 
La Pata Sewage Pump Station 245-1/2 Ave La Pata M02-Segunda Deshecha Low 
Calafia Reclaim Pump Station West end of Ave Calafia CC-Coastal Canyon Low 
Colina Rodante Lift Station 1122 Colina Rodante M01-Prima Deshecha Low 

Corporation Yards - Utilities, Golf and Street Maintenance
Maintenance Yard 390 Avenida Pico M02-Segunda Deshecha High    
Maintenance Yard 380 Avenida Pico M02-Segunda Deshecha High    
Utilities Yard Same as Water Reclamation Plant High    
Golf Maintenance Yard 402 Calle Bahia CC-Coastal Canyon High    

Parks - Beaches, Parks and Rec
Bonito Canyon Park 1304 Calle Valle M02-Segunda Deshecha High    
Calafia Park 240 Avenida Calafia CC-Coastal Canyon High    
Forster Ranch Park 1291 Sarmentoso M01-Prima Deshecha High    
Leslie Park 182 Calle Los Alamos CC-Coastal Canyon High    
Linda Lane Park 400 Linda Lane CC-Coastal Canyon High    
Marblehead Park 2400 Via Turqueza M01-Prima Deshecha High    
Max Berg Park 1100 Calle Puente CC-Coastal Canyon High    
Mira Costa Park 34001 Camino Mira Costa CC-Coastal Canyon High    
Parque Del Mar Park 622 Avenida Del Mar CC-Coastal Canyon High    
Rancho San Clemente Park 150 Calle Aquila M02-Segunda Deshecha High    
Richard Steed Park 247 Avenida La Pata CC-Coastal Canyon High    
San Gorgonio Park 2916 Via San Gorgonio M01-Prima Deshecha High    
San Luis Rey Park 109 Avenida San Luis Rey CC-Coastal Canyon High    
Talega Park 179 Corte Cristianitos CC-Coastal Canyon High    
Verde Park 301 Calle Escuela M02-Segunda Deshecha High    
Vista Bahia Park 402 Calle Bahia CC-Coastal Canyon High    
Municipal Golf Course 150 Avenida Magdalena CC-Coastal Canyon High    
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Name Address / Location Watershed Inspection
Priority

Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

Municipal Buildings - Street Maintenance
Animal Shelter 221 Avenida Fabricante CC-Coastal Canyon High    
Casa Romantica 415 Avenida Granada CC-Coastal Canyon Low 
City Hall 100 Avenida Presidio CC-Coastal Canyon Low 
Community Center 100 N Calle Seville CC-Coastal Canyon Low 
Community Development Office 910 Calle Negocio M02-Segunda Deshecha Low 
Marine Safety 620 Ave Del Mar CC-Coastal Canyon Low 
Ole Hanson Beach Club 105 W Avenida Pico M02-Segunda Deshecha Low 
Senior Center 242 Avenida Del Mar CC-Coastal Canyon Low 
Fire Station #50 (OC Fire Authority) 670 Camino de los Mares M01-Prima Deshecha Low 
Fire Station #59 (OC Fire Authority) 1030 Calle Negocio M02-Segunda Deshecha Low 
Fire Station #60 (OC Fire Authority) 100 Ave Presidio CC-Coastal Canyon Low  
Police Station (OC Sheriff) Same as City Hall Low 

Water Facilities - Utilities
Reservoir #1 Bahia 404 Calle Bahia CC-Coastal Canyon Low 
Reservoir #3 El Levante 208 El Levante CC-Coastal Canyon Low 
Reservoir #4 Salvador 419 Ave Salvador CC-Coastal Canyon Low 
Reservoir #5 Salvador 721 Ave Salvador CC-Coastal Canyon Low 
Reservoir #5A Salvador 721 Ave Salvador CC-Coastal Canyon Low 
Reservoir #6 Andalucia 3895 Calle Andalucia M01-Prima Deshecha Low 
Reservoir #7 Reata 618 Calle Reata M01-Prima Deshecha Low 
Reservoir #8 Acapulco 770 Avenida Acapulco CC-Coastal Canyon Low 
Reservoir #9 Vera Cruz 3300 Camino Vera Cruz M01-Prima Deshecha Low 
Reservoir #10 Sea Pointe 9 Via Floritas M01-Prima Deshecha Low 
Reservoir #11 Cordillera South End Calle Cordillera M02-Segunda Deshecha Low 
Reservoir #12 Santa Maria 62-1/2 Via Santa Maria M02-Segunda Deshecha Low 
Reservoir #13 Del Norte 3017 Eminencia Del Norte M01-Prima Deshecha Low 
Reservoir #14 Vera Cruz 3200 Camino Vera Cruz M01-Prima Deshecha Low 
Reservoir Schlegel 609 Ave San Pablo CC-Coastal Canyon Low 
Acapulco Pump Sta 770 Ave Acapulco CC-Coastal Canyon Low 
Agua Pump Sta 722 Calle Los Olivos M01-Prima Deshecha Low 
Bahia Pump Sta 404 Calle Bahia CC-Coastal Canyon Low 
Blanco Pump Sta 2946 Via Blanco M01-Prima Deshecha Low 
Calle Real Pump Sta 612 Calle Real M01-Prima Deshecha Low 
Cordillera Pump Sta 200 Calle Cordillera M01-Prima Deshecha Low 
Del Norte Pump Sta 3017 Eminencia Del Norte M01-Prima Deshecha Low 
El Levante Pump Sta 208 El Levante CC-Coastal Canyon Low 
Hermosa Pump Sta 2216 Ave Vista Hermosa M01-Prima Deshecha Low 
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Name Address / Location Watershed Inspection
Priority

Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

Palizada Pump Sta 102 Ave Caballeros CC-Coastal Canyon Low 
Pico Pump Sta 1000 Ave Pico M02-Segunda Deshecha Low 
Presidio Pump Sta 170 Ave Presidio CC-Coastal Canyon Low 
Reata Pump Sta 618 Calle Reata M01-Prima Deshecha Low 
Salvador Pump Sta 419 Ave Salvador CC-Coastal Canyon Low 
Santa Maria Pump Sta 62-1/2 Via Santa Maria M02-Segunda Deshecha Low 
Water Filter Plant 350 Ave Santa Margarita CC-Coastal Canyon Low 
Well #6 197 Ave Santa Margarita CC-Coastal Canyon Low 
Well #7 404-1/2 Calle Bahia CC-Coastal Canyon Low 

Parking Facilities - Street Maintenance
Calafia Parking Lot 240 Ave Calafia CC-Coastal Canyon High    
Library Lot 242 Ave Del Mar CC-Coastal Canyon High    
North Beach Lot 1800 Ave Estacion M02-Segunda Deshecha High    
Beach Club Lot 105 Ave Pico M02-Segunda Deshecha High    
City Hall Lot 100 Ave Presidio CC-Coastal Canyon High    
Com Dev Lot 910 Calle Negocio M02-Segunda Deshecha High    
T-Street Lot 300 Esplanade CC-Coastal Canyon High    
Upper Pier Lot 500 Ave Del Mar CC-Coastal Canyon High    
Lower Pier Lot 600 Ave Del Mar CC-Coastal Canyon High    
Upper Cabrillo Lot 104 Ave Cabrillo CC-Coastal Canyon High    
Lower Cabrillo Lot 132 Ave Cabrillo CC-Coastal Canyon High    
Upper Granada Lot 102 Ave Granada CC-Coastal Canyon High    
Lower Granada Lot 122 Ave Granada CC-Coastal Canyon High    

Field Activities

Street Cleaning All City (Public) Streets All High    
Street Repair All City (Public) Streets All High    
Graffiti Cleaning All City (Public) Streets All High    

Fertilizer and Pesticide Management All City (Public) Facilities All High    
Mowing All City (Public) Facilities All High    
Trimming All City (Public) Facilities All High    

Pipes, Catch Basins, Stenciling Etc. All City Drainage Facilities All High    
Urban Streams All City Drainage Facilities All High    

Road and Street Operation and Maintenance - Street Maintenance

Landscape Maintenance - Golf

Drainage System Operation and Maintenance - Utilities
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Name Address / Location Watershed Inspection
Priority

Fall 9/30 Winter 12/30 Spring 3/30 Summer 6/30

Concrete and Man-Made Channels All City Drainage Facilities All High    
Inlet/Outlet Structures All City Drainage Facilities All High    
Misc. Facilities All City Drainage Facilities All High    

Litter Control Citywide All High    
Recycling Citywide All High    

Water Line Maintenance Citywide All High    
Sanitary Sewer Maintenance Citywide All High    

Drainage Facilities - Utilities (Sewer)

City Storm Drainage System Citywide (refer to Storm Drain 
System Map)

All High    

Solid Waste Handling - Danna McIntosh

Water and Sewer Utility Operation and Maintenance - Utilities
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6.0 Public Education 

Public education is an essential part of the City’s storm water and urban runoff pollution 
prevention program.  The City recognizes that when individuals in a community have a clear idea 
of where the pollution comes from, how it directly affects the community and what one can do to 
prevent those effects, the community will be more willing to support and participate in the 
pollution prevention program. By emphasizing the relevant impacts of storm water and urban 
runoff pollution to each particular target audience, the likelihood that the messages will be noticed 
and that the audience will support and participate in the program implementation improves 
dramatically.   

6.1 Countywide Public Education Program 

San Clemente actively participated with representatives from throughout the County as part of the 
Project Pollution Prevention Public Education Subcommittee.  This subcommittee achieved a 
number of outreach goals, including development of educational brochures describing best 
management practices in English and Spanish, coordination with other agencies and community 
groups such as the BIA and Orange County Environmental Health, support of school programs 
such as Project WET and creation of classes at the Discovery Science Center, and creation of an 
advertising campaign that was disseminated locally and regionally via newspapers, journals, radio 
and cable. 

The City has supported, and continues to support, a strong countywide public education program. 
This program provides the common message and theme for the overall program, coordinates that 
message with neighboring counties to ensure that media overflow messages are compatible, and 
provides combined media buying power that could not be achieved by this City and the other 
Permittees individually.  

6.2 City Public Education Program 

In addition to working with the countywide Public Education Subcommittee, the City has initiated 
its own outreach strategy, reflective of our unique coastal character.  Through Project Surf, staff 
pursued a number of outreach avenues with a primary intention: to provide environmental 
education to San Clemente residents, business owners, students and tourists.   Project Surf 
accomplished the following activities during FY 2005-06: 

Outreach to Residential Community and the General Public 

In FY2005-06, the public outreach strategy was more formalized by the creation of the Public 
Outreach Plan.  The plan takes into consideration the avenues that Project Surf staff had pursued in 
prior years and makes additional recommendations to outreach to communities that might not 
otherwise have been explored.  The Plan also helps to mark the priority of various strategies based 
both on tried-and-true measures from the public relations field and the make up of San Clemente.   
Staff has continued to provide environmental education to San Clemente residents, business 
owners, students and tourists through our traditional means (such as advertising in local press, 
attending and sponsoring community events, and presenting in classrooms) while also launching 
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some new initiatives (such as regular presentations to boy and girl scout troops, articles in the staff 
newsletter).   Local organizations, other City divisions, and Project Surf collaborated to 
accomplish the following activities during FY2005-06: 

Participated and/or sponsored in eight (8) clean up events, including International Coastal 
Cleanup Day 
Hosted educational booths at several community events, including Cinco de Mayo, SC Ocean 
Festival, Earth Day, the San Clemente Community Garden Festival, and Barefoot Beach Run 
Participated in the Children’s Water Education Festival 
Launched the Bag-2-Bag plastic film recycling program 
Offered a special water conservation Smart Timer rebate program to residents and HOAs in the 
Prima Deshecha (M01) Watershed which drains to Poche Beach 
Held two (2) compost giveaways and four (4) special waste collection events 
Trash Bin Container Letter to all Commercial Trash Accounts 
Co-sponsored Adopt-a-Beach and Blue Water Business Awards 
Updated the Project Surf website, www.projectsurf.com
Provided educational signs on all City vehicles 
Advertised in SunPost and the SC Journal 
Provided quarterly articles for the San Clemente City Magazine 
Provided educational flyers in English and Spanish in all business license renewal packets 
Completed a number of public service announcements (PSAs) 
Co-hosted the 3rd Annual Earth Day Celebration, including: 

Earth Day Grocery Bag Program.  Over 1,000 San Clemente students decorated grocery 
bags with environmental themes and local stores distributed groceries in these bags to 
customers on Earth Day.  The City facilitated the project by coordinating with Ralph’s 
Stores and delivering and picking up the bags from all participants. 
Mulch Give Away Event.  Customers received bags of processed green waste. 
Beach Cleanup at San Clemente Pier 
Earth Day Fair.  The City held a community celebration of Earth Day in conjunction with 
the San Clemente Watershed Task Force.  Local environmental organizations and city 
departments were on-hand to share information about the environment.  

Additionally, staff presented environmental materials for business associations, Surfrider 
Foundation, Kiwanis, Rotary, the Ocean Institute, Talega Association, Casa Romantica, Capistrano 
Unified School District (CUSD), San Clemente High School, and individual classrooms.  
Advertisements were placed in local publications, and PSAs were shown prior to City Council 
meetings. The City continues to make all countywide educational materials (as listed on the 
County’s website at www.ocwatersheds.com) available to its residents at public facilities, 
including City Hall, Community Development Department, Community Center, and San Clemente 
City Library. 
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Outreach to Construction Site Contractors / Developers

The City, with the assistance of counter staff and developers, provided outreach specific to the 
construction community: 

Distributed fact sheets and the construction handbook with permits 
Distributed fact sheets and one-on-one review during plan check, preconstruction  and 
construction inspection 
Sent pre-rainy season reminders to all construction sites with grading permits 

Outreach to Industrial & Commercial Site Owners / Operators

The City proactively and reactively outreaches to businesses within the community: 

Discussed environmental responsibility and distributed BMP information to business owners / 
operators during inspections 
Provided information with applications and renewals for business licenses or permits 
Presented information to various local business associations 
Worked through the San Clemente Watershed Task Force to reach out to local business owners 
and recognize those businesses voluntarily leading the environmental movement 

School Outreach 

City Utilities Division staff, in collaboration with the Municipal Water District of Orange County 
(MWDOC), continued an excellent program reaching out to elementary, high school and  college 
students about water conservation and surface water quality: 

Staff conducted an interactive Water Use Education presentation about San Clemente’s climate 
and water supply, indoor and outdoor water usage, water conservation and urban runoff to 
elementary students. Participated in Elementary School Education at Children’s Water 
Festival.  473 students participated. 
By means of an Enviroscape Coastal Model, Staff presented the Urban Runoff Education 
program to elementary school students, discussing topics such as urban runoff, surface water 
quality, the local storm drain system, and pollution prevention.  Presentation to 100 Las Palmas 
Students at the Boys an Girls Club. 
San Clemente High and Saddleback College students participated in tours of the Water 
Reclamation Plant.  Students learn about plant processes, regulatory requirements, and urban 
runoff.  3 tours were provided to 75 students during this reporting period. 

Staff Training 

Formal staff training during FY 2005-06 focused primarily on preparing field staff for the day-to-
day business of complying with and/or enforcing water quality regulations.  Additional trainings 
provided staff with more detailed guidance for rainy season compliance, investigatory response 
procedures, field safety, integrated pest management, and horticultural topics. 
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July 26 NPDES Authorized Inspector 
July 28 NPDES Existing Development – Module I 
August 10 Annual Report Data Entry Training 
August 30 NPDES Existing Development -0 Module II 
August 30 E-Waste Recycling On-line Seminar 
September 7 Parks Department Landscape Contractor Training 
September 8 AQMD training in Talega 
October 3 CASQWA Inspector Training in Ontario 
November 16 Forklift Training/Certification 
December 9 BMPs for New Development 
February 15 Environmental 101 Training 
March 6 Construction Inspector #1 Training 
March 7 Planning Department Employee Training 
March 16 New Development Environmental Training 
March 21 Construction Inspector #1 Training 
April 25 WQMP Employee Training 
April 27 Planning Department Employee Training  
April 27 Hazard Communication/Blood Pathogens Training Seminar 
May 1-4 Solid Waste Training Conference 
May 9 WQMP Training 
May 24 The Write Stuff Workshop 
June 5 Construction Inspector #2 Training 
June 6 Construction and Building Inspection Training 
June 8 Zero-in-Zero Waste Conference in Anaheim 
June 14 Environmental Field Staff Training  
June 21 Hazardous Waste Training 

San Clemente Watershed Task Force 

Project Surf is a proud supporter and co-founder of the San Clemente Watershed Task Force 
(SCWTF), dedicating manpower, administrative assistance and financial support for the launch of 
this grassroots, community environmental initiative.  SCWTF has grown from five (5) founding 
members to more than fifty (50) participants.  Subcommittees have been established to coordinate 
events, fundraising, clean ups, advertising, business awards, and school programs.  The task force 
was originally established to engage members and activists within the community with a common 
goal: to improve the quality of our watershed and coastal waters.  SCWTF now hosts Earth Day, 
Adopt-a-Beach, Adopt-a-Neighborhood, Blue Water Business Awards, quarterly clean up events, 
booth presence at community events and a speaker’s bureau.  The City remains at the heart of the 
SCWTF, offering a foundation of financial support and environmental expertise. 

Monthly Program Updates 

Environmental Staff provides monthly program updates to the City Council, the Coastal Advisory 
Committee to City Council, and the San Clemente Watershed Task Force.  These monthly updates 
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provide a gamut of information regarding the program’s progress.  Copies of these reports are 
provided in Attachment 1. 

6.3 Number of Impressions

Though impossible to actually quantify, the City estimates that it has made more than 740,000 
impressions during the reporting period.  The City recognizes that although the number of 
impressions made says little about actual surface water quality improvement, it does speak to the 
City’s willingness to bring the message to the streets and ask for the public’s support in protecting 
our very special resource, our coastline.

6.4 Public Education Program Modifications 

As we look ahead into the following fiscal year, we are hoping to expand on this program.  The 
City will be hiring an additional staffperson to focus on and be responsible for continued 
implementation of the City’s public education program.   
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7.0 New Development / Significant Redevelopment  

7.1 General Plan Amendment 

One of the most important responsibilities of the City is to provide a framework for decision-
making for the planning and permitting of new development and redevelopment within the 
City’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in a fashion that reflects the vision and needs of the community, assesses the 
environmental issues associated with the proposed changes and provides a regulatory framework 
to ensure that standards set by the City are implemented.   

In June 2006, the California Coastal Commission certified the City's update of its Coastal 
Element of the General Plan.  This finalized the City's effort to update its General Plan (Goals & 
Policies and Utilities Elements) to include urban and stormwater runoff pollution principles 
mandated by the Regional Board. The City staff memo transmitting the approved changes is 
included as Attachment 1.

7.2 Water Quality Management Plans (WQMPs) 

To assist applicants with preparing WQMPs, the City makes available the following materials: 

City Model WQMP 
WQMP Template 
Priority and Non-Priority Checklist 
WQMP Checklist 

The City continues to support the Countywide stormwater program in preparing additional 
checklists and informative handouts.  The attached spreadsheet (Attachment 2) provides 
information for Final WQMPs that were approved during the reporting period.

In reviewing WQMP submittals, the City found that the most common deficiencies with 
WQMPs include: 

WQMP reports are becoming standardized and may or may not choose the most 
appropriate BMPs for the site. 
The reports are lengthy, including copies of generic handouts and BMP descriptions from 
Project Pollution Prevention and/or the CASQA website. 

During FY05-06, project applicants/owners were more aware than in years past of WQMP/BMP 
maintenance responsibilities, and the process for ensuring that WQMPs were recorded against 
properties was improved.  Also, it appears that project applicants better understood the City’s 
position that catch basin inserts cannot be used a the sole BMP, but rather as part of a larger and 
more complete BMP system/approach. 

The updated guidance materials encourage engineers preparing reports to simplify WQMPs and 
ensure that they are site-specific.  Through the review process, the City is critiquing submittals, 
insisting on well-structured and appropriate considerations.  And, in hopes of tying the entire 
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process together, the City provides training for staff and educational materials for project 
applicants regarding the WQMP process. In addition, the City Attorney is currently reviewing 
the recordation process, and staff may revise appropriate ordinances and/or permit requirements 
to require recordation prior to issuance of the Certificate of Occupancy and to make more 
explicit and transferable the responsibilities of property owners for WQMP implementation and 
BMP maintenance.   

Soils in the San Clemente area tend to be significantly comprised of clays and fines.  
Additionally, slopes in the area can be unstable, and landslides are not uncommon.  Because of 
this, infiltration devices, such as infiltration basins, bioswales, wetlands, and other ‘natural’ 
treatment structures are not universally recommended.  Unfortunately, many of the other 
structural treatment options are either ineffective or unduly expensive for use on individual sites.  
The City continues to seek BMPs that may be more appropriate and cost-effective for smaller 
projects.

In FY06-07, the City will complete verifications of WQMP implementation, and will improve 
tracking of WQMP reviews, approvals and implementation using a new database/permit tracking 
system recently implemented in the City’s Public Works Department.   
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ATTACHMENT 1 
CITY OF SAN CLEMENTE 

GENERAL PLAN REVISIONS FOR STORMWATER QUALITY 
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Cotton Hill Tract 16501 New x Mar-06 NEC of La Esperanza 
& Ave. Pizarro 5.395 Coastal

Canyons x x x x x x x x x x x x x x x x

Marblehead Coastal - 
Commerical Center

Tract 8817 New x 9/6/05 Jan-06
SW El Cm Real & Ave. 

Pico 51.58
Segunda
Deshecha x x x x x x x x x x x x x x x x x x x x x x x

Marblehead Coastal - 
Residential Tract 8817 New x x 9/6/05 May-06 SW El Cm Real & Ave. 

Pico 195.3 Segunda
Deshecha x x x x x x x x x x x x x x x x x x x x x

Traffix Devices
Tract 12125 

lot 13 New x 8/28/05 Jun-06 160 Avenida La Pata 4.4 Segunda
Deschecha x x x x x x x x x x x

Harris Industrial
Tract 12402 

lot48 New x 1/10/06 May-06 1001 Calle Sombra 1.49 Segunda
Deschecha x x x x x x x x x x x x x x x x x x x x x x x x x x

Rancho San 
Clemente Industrial Tract 1460 New x 2/25/06 Jul-07 Avenida Fabricante 1.53 Segunda

Deschecha x x x x x x x x x x x x x x x x x

El Portal
Tract 293 lot 

23 New x 2/3/06 Apr-06 108 W. El Portal 0.09 Coastal
Canyons x x x x x x x x x x x

Applicable Routine Structural Source Control BMPs Selected Treatment Control BMPsApplicable Routine Non-Structural Source Control BMPs

Type of Development
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 8-1 

8.0 Construction 

8.1    Inventory and Prioritization  

The City has developed a watershed-based inventory and prioritization of the identified 
construction sites within the City’s jurisdiction.  A copy of the inventory is attached.

8.2 Inspection and Reporting  

The City inspected construction sites at the frequency determined by the priority ranking, 
as shown in the table below.  Inspections generally included a review of BMP 
implementation covering all aspects of urban runoff and storm water pollution 
prevention: erosion control, sediment control, tracking, waste management, material 
handling, housekeeping, and staff training.

Construction Site Priority Rainy Season                 
(October 1-April 30) 

Dry Season                    
(May 1 – September 30) 

HIGH Once per week As needed 
MEDIUM Twice during the season As needed 

LOW Twice during the season As needed 

Public Projects

The City maintains that it should serve as the example for environmental stewardship.  
Examples of City projects, termed Capital Improvement Projects (CIPs), include street 
and/or utility rehabilitation, facility improvements, and runoff treatment device 
implementation.  City projects are expected to comply with all environmental regulations 
and ordinances at all times, and are inspected to verify such.  On those occasions that 
Environmental Staff has noted deficiencies, staff has informed the Environmental 
Engineer, the Project Manager and the City Engineer of such deficiencies, and the 
deficiencies have been addressed in a manner consistent with enforcement protocols.  
Staff has and will continue to issue enforcement actions, including citations and stop 
work notices, against CIP projects as needed. 

Private Projects

Applicants for construction-related permits are advised of surface water quality 
regulations and expectations at multiple times through the permitting and construction 
process:

Counter staff provides all applicants with a general information flyer.   
Plan checkers insist that BMPs are shown on plans and discussed in general notes. 
Planners verify that applicants have provided required reports, such as the WQMP 
and the Storm Water Pollution Prevention Plan (SWPPP) when applicable. 
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 8-2 

Large projects, such as Talega and Marblehead Coastal, are required to submit 
Runoff Management Plans, providing for long-term regional BMPs in addition to 
the expectations of the WQMP provisions. 
A copy of the countywide Construction Guidance Manual is provided with each 
permit. 
Surface water quality regulations are discussed in pre-construction meetings. 
Inspection staff provides guidance, education and enforcement in the field. 

Private projects are expected to comply with all environmental regulations and 
ordinances at all times.  All City field staff, employees and contractors, have received 
training specific to these provisions and are actively participating to assist with 
compliance and/or enforcement, when necessary. 

The number of sites inspected during FY05-06 is presented below. Note that this reflects 
the number of sites inspected, not the actual number of inspections.  The number of 
inspections conducted differs from the number of sites because the City is required to 
conduct multiple inspections of same sites per the table on the previous page.  Also, the 
site inventory is a listing of all permits opened during the fiscal year, but some sites listed 
in the inventory may not have received any inspections depending on when the job was 
started and completed (e.g. projects started in late Winter or early Spring, and ranked as 
“medium” priority, may not have received any inspections, since the two wet-season 
inspections required for medium priority sites would have been completed, and since dry 
season inspections are as-needed only).  The City ranks all construction sites as at least a 
“medium” priority, thus the City does not have any “low” priority sites.

Number of Sites Inspected During the Reporting Period 
High Med Low 

1 419 0 

Enforcement

The City of San Clemente’s construction inspectors and authorized inspectors undertake 
enforcement activities according to the City’s adopted Storm Water Runoff Control 
Ordinance and the countywide accompanying Enforcement Consistency Guide.
Enforcement may be handled administratively or, in more serious instances, be prepared 
for prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the City’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  Nonetheless, more severe 
enforcement options may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or to meet a previously imposed compliance schedule.  A list of formal enforcement 
actions is attached in Section 10. 
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SECTION 9, Existing Development   

 9-1  

9.0 Existing Development - Industrial, Commercial, Residential and HOA Programs 

Inventories and Prioritization

The City has developed watershed-based inventories of the identified industrial and commercial 
facilities, as prescribed for in the Orange County Municipal Storm Water Permit (included as 
Attachments 1 and 2, respectively).  There have not been any changes to the residential and HOA 
areas within the City’s jurisdiction. 

Inspections

The City inspects industrial and commercial facilities as required by the Orange County 
Municipal Permit.  In FY05-06, the City had all of its restaurant facilities inspected via contract 
with the Orange County Health Care Agency.  Of the almost 200 restaurant inspections 
conducted, there were only a few restaurants where stormwater-related issues were noted (refer 
to Attachment 3 for summary report).     

Residential areas and HOAs are routinely patrolled by staff proactively searching for water 
quality violations.  The existing development program, in particular the residential and HOA 
components, relies heavily upon reports from residents and personnel in the community.  A 
compilation of the incident log is provided as part of Section 10. 

Enforcement

The City of San Clemente’s inspectors and authorized inspectors undertake enforcement 
activities according to the City’s adopted Storm Water Runoff Control Ordinance and the 
countywide accompanying Enforcement Consistency Guide. Enforcement may be handled 
administratively or, in more serious instances, be prepared for prosecution.   As provided for in 
the Enforcement Consistency Guide, when selecting enforcement options, the City’s Inspectors 
ensure that violations of a similar nature are subjected to similar types of enforcement remedies.  
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule.  A list of formal enforcement 
actions is attached in Section 10. 
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ATTACHMENT 3 
Summary of Restaurant Inspections With Stormwater-Related Issues 
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The following observations were observed by Environmental Health during the course of a routine inspection.
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The following observations were observed by Environmental Health during the course of a routine inspection.
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 10-1

10.0    Illegal Discharges / Illicit Connections (ID/IC) 

Since illegal discharges and illicit connections (ID/IC) can be a significant source of pollutants to 
the storm drain system, the City’s LIP details a comprehensive program for detecting, 
responding to, investigating, and eliminating these types of discharges and/or connections in an 
efficient manner.    

Detection of Illegal Discharges and Illicit Connections 

The City has a number of programs that facilitate the detection of ID/ICs: 

Field and facility staff assist with the identification of ID/ICs by reporting any potential 
sources as part of their daily activities.  
Inspectors assist with the distribution of public education materials that provide phone 
numbers and encourage the reporting of spills. 
Construction inspectors and Environmental Staff proactively identify current or potential 
sources of illegal discharges from construction sites. 
City inspectors assist with the identification of actual or threatened illegal discharges 
from industrial, commercial and residential areas. 
The City has established and advertised phone numbers to receive water pollution 
complaints and incident information.  

o Water Quality Section  (949) 361-6143 
o 24-hour Utilities Hotline (949) 366-1553 

The City also advertises the countywide 24-hour bilingual water pollution complaint 
hotline (714) 567-6363 and website complaint form (www.ocwatersheds.com) through 
the distribution of the countywide public education materials.  The City coordinates with 
the County when complaints are received. 

Materials Summary 

The water pollution complaints and response requests involve a wide variety of materials 
including the general categories shown in the table below: 

Type of Material Number of Complaints / Incidents 
Hydrocarbons 34 
Inorganic Compounds 46 
Metals 0 
Nutrients 14 
Organic Compounds 0 
Discharge Exceptions 12 
Pathogens and Coliforms 22 
Wastewater 58 
Pesticides 0 
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Type of Material Number of Complaints / Incidents 
Sediment 214 
Trash and Debris 25 
Miscellaneous 139 
Total Number of Incidents 564 

Dry Weather Water Quality Monitoring 

In addition to receiving monitoring results from the County of Orange Environmental Resources 
Section sampling in response to AB411 provisions, the City also samples a number of locations 
within the watershed for a host of constituents.  It was originally anticipated that the results of 
such monitoring would be useful tools for the ID/IC program.  However, due to the duration of 
time required for laboratory protocols and reporting, the City is finding that the results are not 
necessarily applicable in terms of discharge investigation unless data supports a chronic 
condition.  However, sampling personnel do contact Environmental Staff immediately when in 
the field if visual or physical parameters are indicative of potentially unlawful activity upstream.     

Spill Response Procedures 

The Environmental Section relies upon the expertise of the City Maintenance and Utilities Staff 
as spill responders.  All incidents are reported first to the Utilities Division for immediate spill 
response, and efforts are then coordinated with Environmental Staff.  If a situation is deemed an 
emergency, Utilities will immediately contact the Fire Department, Orange County 
Environmental Health, or other agency as necessary for assistance.  In all cases, recordkeeping 
and enforcement may be referred to the Environmental Section. 

Water Pollution Incident Summary

The City of San Clemente’s inspectors and authorized inspectors undertake enforcement 
activities according to the City’s adopted Storm Water Runoff Control Ordinance and the 
countywide accompanying Enforcement Consistency Guide. Enforcement may be handled 
administratively or, in more serious instances, be prepared for prosecution.   As provided for in 
the Enforcement Consistency Guide, when selecting enforcement options, the City’s Inspectors 
ensure that violations of a similar nature are subjected to similar types of enforcement remedies.  
Nonetheless, more severe enforcement options may be selected when a violator has either a 
history of noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule.  The table below summarizes 
the number and types of enforcement actions conducted in FY05-06, and a complete list with 
more details is included as Attachment 1.  
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Type of Enforcement Total 

Educational Letter (EL) 376 

Notice of Noncompliance (NON) 145 
Cease and Desist Order(CDO) 0 

Issuance of Citation (IOC) 43 
Other: Referral to Other Agency 2 

Administrative remedies to surface water quality violations appear to be working.  With few 
exceptions, Environmental staff rarely responds to repetitive violators.  The exceptions generally 
consist of rogue businesses that are not reflective of the industry, mobile businesses such as pet 
washes and auto detailing, and businesses that are known for evading business licensing 
requirements such as landscapers and certain construction trades.  Generally, the City will seek 
out these businesses and escalate administrative enforcement until compliance is achieved, and 
in rare cases the City has referred cases to the Orange County District Attorney for criminal 
investigation.  A compilation of the incidents responded to in FY 2005-06 is included as 
Attachment 1. 
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ATTACHMENT 1 
CITY OF SAN CLEMENTE 

WATER POLLUTION INCIDENT RESPONSE SUMMARY FY05-06 
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11.0 Water Quality Monitoring 

Countywide Monitoring 

The countywide monitoring program is conducted on behalf of the Permittees by the County of 
Orange (Principal Permittee).  Implementation of the countywide monitoring program is 
supported by funds shared proportionally by each of the Permittees.   

The countywide monitoring program consists of the following five components: 

Dry Weather Monitoring Program (DWMP) – conducted since 2003 
Coastal Storm Drain Outfall Program 
Ambient Coastal Receiving Waters Monitoring Program 
Long-Term Mass Emissions Monitoring Program 
Urban Stream Bioassessment Monitoring Program 
Watershed-specific monitoring  

After the 2004 DWMP, the Permittees recognized the need to address deficiencies in the 
program.  Through the efforts of the Water Quality Monitoring & Science Task Force, several 
changes were instituted beginning in the 2005 dry weather season: 

Development of a “running” DWMP data spreadsheet that is now being distributed via e-
mailed to the South Orange County Permittees each month.  
Additional features on the DWMP table: include the following. 

o “Tolerance Intervals” from lab data representing 3.9 standard deviations 
calculated based upon the running average of the data set for that constituent.  
 These tolerance intervals are used to indicate to program managers when follow-
up field investigation responses to monitoring data are necessary.  Because the 
results of lab data may not be known for several days, immediate responses based 
upon the data information is not possible.  However, if warranted, follow-up 
responses are done as soon as the data is available. 

o “Warning Levels” for readily available monitoring data such as electrical 
conductivity, water temperature, phenols, ammonia, nitrate, and total chlorine 
levels.   These warning levels combined with visual observations of unusual 
conditions are used to notify the municipalities of immediate problems found in 
the field in an effort to more rapidly determine responsible parties of water quality 
violations.

o California Toxics Rule (CTR) Acute & Chronic Criterion levels listed for 
applicable constituents. 

o “LC50 for Toxicity Test Organism” levels for applicable constituents. 
o Simplified presentation of monitoring data sorted by storm drain outfall and date.  
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Improved County procedures outlining when to notify the Permittees of exceedances at a 
storm drain outfall.  These notifications are based upon “Warning Levels” or visual 
observations at a storm drain outfall. 
Training sessions held at Water Quality Science & Monitoring Task Force meetings to 
teach program managers how to read the monitoring data and to provide a clearer 
understanding of the types of chemicals, liquids, and biological factors that may cause 
elevated readings for the tested constituents at storm drain outfalls in an effort to identify 
the causes of the elevated readings.  

Because each DWMP takes place between May and October, only the results from July through 
October 2005 and May through June 2006 appear in this report (Attachment 1). 

City of San Clemente Monitoring 

In addition to the monitoring conducted by the County, the City has contracted with Sierra 
Analytical Laboratories to perform supplemental dry weather water quality monitoring.  The 
monitoring program for Summer of 2005 consisted of eighteen (18) locations throughout the 
watershed that were sampled twice for a host of constituents.  The data collected by this effort is 
being used to create a baseline for water quality against which to assess progress of the City’s 
environmental initiatives.  Summary data is presented in Attachment 2.  
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2005-06 Program Effectiveness Assessment (PEA) 

Conclusion and Recommendations 
 

This PEA spans a reporting period from July 1, 2005 through June 30, 2006 and contains 
information gathered from the third year of full scale implementation of the enhanced 
programs of the 2003 DAMP in both the San Diego and Santa Ana Regions. As with the prior 
PEA submittals, the goal of this annual summary is to use implementation measures to 
demonstrate overall program effectiveness and drive the iterative process.  
 
Implementation measures such as the number of construction/industrial/commercial 
inspections, enforcement actions, public impressions, etc., comprise the bulk of this document 
and involve the systematic collection of data on a yearly basis so that over time each 
jurisdictional program can compare numbers and point to trends which indicate a level of 
program implementation effectiveness.  
 
Great strides were made during the 2004-05 reporting period in linking results from the 
extensive water quality monitoring effort throughout the County to program management 
decisions and this trend continued during the 2005-06 reporting period. For example, results 
from the dry weather monitoring program are allowing the County and other municipalities to 
maximize resources and conduct focused source investigations of defined drainage areas in 
search of specific pollutants (see Section C-10). “Watershed Action Plans”, as the Watershed 
Chapters are now known (DAMP Appendix D), have evolved into strategic documents that 
focus on constituents of concern within each watershed. As we enter the last year of 
implementation under the Third Term NPDES Permits and attention shifts toward renewed 
permits, the County will continue to explore ways for monitoring data to help steer its 
stormwater program.      
 
The major conclusions that can be drawn at this stage of program implementation under the 
Third Term NPDES Permits are as follows: 

1) All County submittals have been made in compliance with the schedules in the Third 
Term NPDES Permits. 

2) This reporting period represents the third full year of data collection in both Permit 
Regions, and there continue to be signs that education, training and outreach efforts are 
resulting in a higher level of knowledge and awareness which is allowing for more 
effective implementation of the various elements of the 2003 DAMP within the County’s 
jurisdiction.  

3) The public has become increasingly aware and involved in reporting problems as 
evidenced by the increase in the number of complaints received via the County’s 
website and pollution problem hotline (107 in 2005-06 and 94 in 2004-05 compared with 
only 34 in 2003-04). Complementing this shift in public behavior, and due in part to an 
innovative “hands-on” training approach, County Staff has become increasingly 
effective at identifying and mitigating threats to surface water quality.    
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As implementation under the Third Term NPDES Permits draws to a close and the permit 
renewal process begins, the County’s recommendations are as follows: 

1) Implementation of the proposed 2007 DAMP as submitted to the Santa Ana and San 
Diego Regional Boards in July and August of 2006, respectively, as part of the Report of 
Waste Discharge (ROWD)/NPDES Permit renewal process. 

2) Continue to assess program effectiveness by linking management of the proposed 2007 
DAMP programs to water quality monitoring data trends and other direct measures of 
progress. 

3) Continue to assess program effectiveness by tracking trends in implementation 
measures made on an annual basis such as the number of public education impressions 
achieved, the amount of litter and debris removed from the stormdrain system, etc. 
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2005-06 Program Effectiveness Assessment (PEA) 

Executive Summary 

This Program Effectiveness Assessment (PEA) has been prepared as a joint submittal by the 
County of Orange/Orange County Flood Control District (hereinafter referred to as the County) 
to meet the requirements of the Third Term NPDES Permits that were issued by the Santa Ana 
and San Diego Regional Water Quality Control Boards to the County of Orange, the Orange 
County Flood Control District (OCFCD) and the incorporated cities of Orange County 
(collectively referred to as Permittees). The County’s jurisdiction consists of largely 
undeveloped and developing areas as well as fragmented unincorporated islands. 

The primary objective of the 2005-06 PEA is to describe the County’s stormwater program 
activities conducted from July 1, 2005 through June 30, 2006. Since implementation of many of 
the model programs in the 2003 DAMP did not commence until February and July 2003, 
respectively, for the San Diego Regional Board and Santa Ana Regional Board areas, this 
reporting period represents the third year of full implementation within the County’s 
jurisdiction, which covers both Regional Board areas of Orange County.  

The County’s 2005-06 PEA is organized into twelve (12) sections which correspond with the 
structure of the 2003 DAMP. Through implementation of the DAMP programs as described in 
its Local Implementation Plan (LIP), the County has continued to recognize water quality as a 
top priority. Some of the more notable achievements during the reporting period include:  

Program Management (Section C-2) 

• Participation in every meeting of the countywide program committees, subcommittees 
and task forces. 

• Four meetings of the County’s internal NPDES Committee which consists of 
representatives from over twenty different County Departments. 

Plan Development (Section C-3) 

• Completion of a BMP effectiveness investigation of a vegetated wetland in Warner 
Channel, within the Newport Bay Watershed. 

• Construction and installation of a sand filter at the Munger stormdrain in the Aliso 
Creek Watershed. 

• Installation of a first flush filtration system at the Baby Beach parking lot in Dana Point 
Harbor. 

• Completion of two field exercises as part of the Tustin Area Spill Control (TASC) 
Demonstration Project.  

Municipal Activities (Section C-5)  

• Inspected 60 County municipal facilities for BMP implementation. 

• Cleaned 26 miles of drainage facilities including 2,119 catch basins. 
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• Removed a total of 117 tons of solid debris from the stormdrain system (combination of 
debris removed from catch basins, channels and pipes, trash barriers, dry weather 
diversion dams, pump stations and vaults).   

• Over 327 million gallons of urban runoff were diverted to the sanitary sewer for 
treatment from four diversion projects located in Huntington Beach, Fountain Valley 
and Costa Mesa. 

• Prevented an estimated 873 tons of solid debris from reaching the stormdrain system in 
unincorporated areas through street sweeping activities. 

• Collected 7,643,282 lbs. of household hazardous waste (including over 2 million lbs. of 
electronic waste) at the County’s Household Hazardous Waste Collection Centers. 

• Collected 875,617 gallons of used motor oil and 296,464 used oil filters through the 
County’s used oil recycling program. 

Public Education/Public Participation (Section C-6) 

• The County’s website, www.ocwatersheds.com , which focuses on watershed and 
stormwater issues, received 7,060,765 hits for the period, a 9% increase over hits received 
during the 2004-05 reporting period. 

• Distributed a total of 39,810 outreach materials to County employees. 

• Participated in 10 public outreach events throughout the County.  

• 7.1 million public impressions through the County’s public education and outreach 
effort. 

• Coordinated a cleanup of Fullerton Creek Channel in conjunction with the cities of 
Buena Park, Fullerton and La Palma, as part of the annual Inner Coastal Watershed 
Cleanup Day.  

New Development/Significant Redevelopment (Section C-7)  

• 54 project Water Quality Management Plans (WQMPs) were approved describing post-
construction BMPs for 1,092 acres of new development/significant redevelopment 
within the County’s jurisdiction. 

Construction (Section C-8)  

• Conducted 2,666 stormwater inspections of construction sites under County jurisdiction 
resulting in 174 enforcement actions. 

• Held five training sessions on construction program requirements for 102 County 
employees. 

Existing Development (Section C-9) 

• Conducted 13 industrial facility stormwater inspections within the County’s jurisdiction. 

• Conducted 148 commercial site/source stormwater inspections within the County’s 
jurisdiction resulting in 5 enforcement actions. 
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• Coordinated and attended a “Hands-On” existing development program training 
session. 

Illegal Discharges/Illicit Connections (Section C-10) 

• Received a total of 298 pollution complaints/reports. 

• County Staff responded to 155 out of the 298 pollution complaints/reports received, 
resulting in 30 enforcement actions. 

• Identified and addressed 19 illicit connections to the County’s stormdrain system.  

• Conducted multiple source investigations based on dry weather monitoring data.   

Water Quality Monitoring (Section C-11) 

• Continued to coordinate implementation of the countywide monitoring programs under 
the Third Term Permits. 

Watershed Management (Section C-12) 

• The County continued to take the lead in coordinating with the public, cities, local, state 
and federal agencies as well as other stakeholders on watershed-scale efforts throughout 
Orange County including the Newport Bay, Aliso Creek, San Juan Creek, and San 
Gabriel River/Coyote Creek Watersheds.  
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Program Effectiveness Assessment Approach 

During the 2004-05 reporting period, the Orange County Stormwater Program Permittees began 
to utilize the California Stormwater Quality Association (CASQA) approach to program 
effectiveness assessment which has been developed on a statewide basis. This approach is 
illustrated by the graphic below: 

CASQA Program Effectiveness Assessment Pyramid 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Levels 1 to 3 are considered Implementation Outcomes, Levels 5 and 6 Environmental Outcomes 
and Level 4 a combination of the two types.  Each level has value in informing the stormwater 
program management process and it bears emphasis that not all are necessary or possible in 
every instance (CASQA, 2005).  

While previous reports submitted by the County have tracked progress on multiple levels, each 
year the outcomes become more and more obvious and this year is no exception. The public is 
more aware than ever of water quality issues and this is reflected in the continued increase in 
their reports and complaints submitted (see Section C-10, Illegal Discharges/Illicit 
Connections). This indicates a continued change in behavior, as some of these issues would 
have no doubt gone unreported by the public in previous years.  

With each year of monitoring data collected and reported in Section C-11 of the Unified PEA, it 
is anticipated that trends will begin to show progress toward achieving outcomes in Level 4 
(Load Reductions), Level 5 (Changes in Discharge Quality) and ultimately, Level 6 (Changes in 
Receiving Water Quality). With the County’s jurisdiction fragmented and spread throughout 
the region and overlapping many other jurisdiction boundaries, these water quality outcomes 
will more than likely be reported on a countywide or watershed level.  
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303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
ACO Administrative Compliance Order 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DCIA Directly Connected Impervious Area 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
CDFG California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 
HOA Homeowner’s Association 
HWI Hazardous Waste Inspector 
IC Incident Commander 
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ID/IC Illegal Discharge/Illicit Connection 
IPM Integrated Pest Management 
IRWD Irvine Ranch Water District 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NNC Notice of Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC Orange County 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCSD Orange County Sanitation District 
OES Office of Emergency Services 
O&M Operations & Maintenance 
PDSD Planning & Development Services Department 
PEA Program Effectiveness Assessment 
PFRD Public Facilities & Resources Department 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWD Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
SA Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD San Diego 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR Spill Responder 
SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TAC Technical Advisory Committee 
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TMDL Total Maximum Daily Load 
UCI  University of California, Irvine 
UHWM Uniform Hazardous Waste Manifest 
WCRD Watershed & Coastal Resources Division 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
WURMP  Watershed Urban Runoff Management Plan 
  

0037107



 
 

Glossary 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                  November 15, 2006 
Glossary C-ix 

 
1993 DAMP  

A document required under the First Term Permits issued by the Santa Ana and San 
Diego Regional Boards.  This document is the principal policy and guidance document 
for the countywide NPDES Stormwater Program. 

 
2000 DAMP 

An updated version of the 1993 DAMP.  Submitted in draft form as the proposed plan 
for the 2000 Report of Waste Discharge submittal. 

 
2003 DAMP 
 The final, updated version of the 1993 DAMP which was submitted in draft form in 2000 

as the proposed plan for the 2000 Report of Waste Discharge (2000 DAMP).  This 
document incorporates the Third Term Permit requirements and is the principal policy 
and guidance document for the countywide NPDES Stormwater Program. 

 
Best Management Practice (BMP) 
 A technique, measure or structural control that is used for a given set of conditions to 

manage the quantity and improve the quality of stormwater runoff in the most cost-
effective manner.  

 
Clean Water Act and Amendments 
 The Federal Pollution Control Act (Public Law 92-500), as amended (33 U.S.C. 1251 et 

seq.).  Federal regulation mandating a National Pollutant Discharge Elimination System 
permit for discharges into the Waters of the United States.  The goals of the act are to 
restore and maintain the chemical, physical and biological integrity of the nation’s 
waters. 

 
First Term Permits 

The Regional Boards issued Municipal Stormwater Permits No. CA 8000180 and No. 
CA 0108740 to the Permittees in 1991 for the period from 1990 – 1996.  

 
General Construction Permit 
 The NPDES general permit for stormwater discharges associated with construction 

activity.  SWRCB Order No. 99-08 DWQ, NPDES General Permit No. CAS000002 or its 
subsequent replacement. 

 
General Industrial Permit 

The NPDES general permit for stormwater discharges associated with industrial 
activity.  SWRCB Order No. 97-03 DWQ, NPDES General Permit No. CAS000001 or its 
subsequent replacement. 

 
Illegal Discharge 
 Any discharge to a municipal separate storm sewer that is not composed entirely of 

stormwater and that is not covered by an NPDES permit or identified in the NPDES 
Stormwater permit as an allowed discharge. 
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Illicit Connection 
 Any man-made conveyance or drainage system, pipeline, conduit, inlet or outlet, 

through which the discharge of any pollutant to the stormwater drainage system occurs 
or may occur.   

 
Implementation Agreement 

The agreement underpinning County and city cooperation which establishes the 
responsibilities of each Permittee and a funding mechanism for the shared costs of the 
Program. 

 
 Local Implementation Plan (LIP)/Jurisdictional Urban Runoff Management Plan (JURMP) 

The Permittee specific document that details how the stormwater programs within the 
DAMP are implemented within their local jurisdictions (synonymously referred to as a 
LIP in the Santa Ana Region and a JURMP within the San Diego Region). 

  
Orange County Stormwater Program 

The program designed by the Orange County Permittees for compliance with the 
NPDES permits. 

 
National Pollutant Discharge Elimination System (NPDES) Municipal Stormwater Permit 

 A provision of the CWA, section 402, that identifies municipal stormwater as a point 
source subject to regulation under the NPDES Permits.   

 
Permittees 

The cities of Aliso Viejo, Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana Point, 
Fountain Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, Laguna Beach, 
Laguna Hills, Laguna Niguel, Laguna Woods, La Habra, La Palma, Lake Forest, Los 
Alamitos, Mission Viejo, Newport Beach, Orange, Placentia, Rancho Santa Margarita, 
San Clemente, San Juan Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, 
Westminster, and Yorba Linda; the County of Orange; and the Orange County Flood 
Control District and any subsequently incorporated cities that become subject to the 
NPDES permit.  Each Permittee is individually responsible for the implementation of the 
program elements within its jurisdiction. 

  
General Permittee Committee 
 The committee made up of a representative from each of the Permittees that provides 

the overall guidance for the NPDES Stormwater Program.  
 
Point Source 
 Any discernable, confined, and discrete conveyance, including any conduit pipe, ditch, 

channel, sewer, tunnel, vessel, or other floating craft from which pollutants are or may 
be discharged. 

 
Principal Permittee 

The County of Orange is the Permittee designated with the responsibility to manage the 
NPDES Municipal Stormwater Program on behalf of the Permittees.     
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Program Effectiveness Assessment 

The NPDES Permits require the submittal of an annual Program Effectiveness 
Assessment to the Regional Board and EPA on November 15th of each year.   
 

Regional Water Quality Control Boards 
The Santa Ana and San Diego Regional Water Quality Control Boards are agencies that 
implement and enforce Clean Water Act Section 402(p) NPDES permit requirements, 
and are issuers and administrators of these permits on behalf of EPA within Orange 
County. 

 
Report of Waste Discharge (ROWD) 
 Constitutes the application to the RWQCB for the Third Term NPDES permit.  The 

ROWD presents the compilation of data from the current and previous permit terms and 
describes the proposed plan for future activities. 

 
Santa Ana Regional Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for Orange 
County from the northern Los Angeles County border southward to approximately El 
Toro Road.  The Permittees in the Santa Ana Regional Water Quality Control Board 
jurisdiction include the County of Orange, the Orange County Flood Control District 
and the twenty six (26) incorporated cities of Anaheim, Brea, Buena Park, Costa Mesa, 
Cypress, Fountain Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, La Habra, 
La Palma, Laguna Hills, Laguna Woods, Lake Forest, Los Alamitos, Newport Beach, 
Orange, Placentia, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and 
Yorba Linda.   

 
San Diego Regional Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for Orange 
County from approximately El Toro Road down southward to the San Diego County 
border.  The Permittees in the San Diego Regional Water Quality Control Board 
jurisdiction include the County of Orange, the Orange County Flood Control District 
and the eleven (11) incorporated cities of Aliso Viejo, Dana Point, Laguna Beach, Laguna 
Hills, Laguna Niguel, Laguna Woods, Lake Forest, Mission Viejo, Rancho Santa 
Margarita, San Clemente, and San Juan Capistrano.   

 
Second Term Permits 

The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 1996, Santa 
Ana Region CAS0108740 and San Diego Region CAS618030, which covered the time 
period from 1996-2002. 

 
State Water Resources Control Board 
 State agency that sets statewide policy for the nine Regional Water Quality Control 

Boards. 
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Total Maximum Daily Loads (TMDL) 
 A written, quantitative analysis and plan for attaining and maintaining water quality 

standards in all seasons for a specific waterbody and pollutant. 
 

Third Term Permits 
The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 2002, Santa 
Ana Region Order No. R8-2002-0010 and San Diego Region Order No. R9-2002-0002, 
which covers the time period from 2002-2007. 

 
Water Quality Planning Process 
 Systematic and detailed evaluation of the impacts of urban water quality on beneficial 

uses to determine or validate that actual impairments exist that warrant corrective 
action. 
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C-1.0 INTRODUCTION  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The municipal stormwater Permittees in Orange County (Section C-1.2 below) have developed 
a common Program Effectiveness Assessment (PEA) framework in order to better report to the 
Regional Boards the implementation and performance of the Permittees’ stormwater quality 
programs, individually and collectively.  
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program 
implementation and validation data;  

 
• Provide an annual format by which the Permittees can, on a jurisdictional, watershed 

and/or countywide basis, compile and analyze program data.  As data is collected and 
analyzed over time, it will enable the identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to each of the program components 
and is used as an effective management tool in determining where modifications within 
the Drainage Area Management Plan (DAMP) and/or Local Implementation Plan (LIP) 
may be necessary; and 

 
• Provide a mechanism for the Permittees to identify and report modifications that have 

or will be made to their LIP.   
 
C-1.2 Background  
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  An amendment to the Clean Water Act, the Water Quality Act, was approved in 
1987, which brought stormwater discharges into the NPDES Program.  EPA issued subsequent 
regulations on November 16, 1990.   

In response to those regulations, the County of Orange, the Orange County Flood Control 
District and the incorporated cities of Orange County have obtained, renewed and complied 
with the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional 
Water Quality Control Boards (subsequently referred to as the Santa Ana Regional Board, the 
San Diego Regional Board or collectively as the Regional Boards):      
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NPDES Stormwater Permits 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  

No. 
Date 

Adopted 
Order  

No. 
NPDES  

No. 
Date 

Adopted 

First 
(1990-1996) 90-71 CA 

8000180 July 1990 90-38 CA 0108740 July 1990 

Second 
(1996-2002) 96-31 CAS618030 March 

1996 96-03 CAS0108740 August 
1996 

Third 
(2002-2007) 

R8-2002-
0010 CAS618030 January 

2002 
R9-2002-

0001 CAS0108740 February 
2002 

 

Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges. 

As a result of the Third Term Permit requirements, the Permittees have significantly enhanced 
existing program elements and developed several additional ones. The updated DAMP has 
been finalized and submitted to the Regional Boards and is referred to as the 2003 DAMP.  One 
of the major challenges for the Permittees in developing the 2003 DAMP was the reconciliation 
between the two Regional Board permits for Orange County which contained significant 
differences for the first time. 
 
This reconciliation has been accomplished by revising the structure of the draft 2000 DAMP to 
include model programs and templates for Local Implementation Plans (also termed 
Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego Regional Board 
Third Term Permit) and Watershed Chapters (these have been developed for the San Diego 
Regional Board area where they are also known as Watershed Urban Runoff Management Plans 
(WURMPs) and are in development in the Santa Ana Regional Board area), which will assist the 
Permittees in implementing the programs within their individual jurisdiction and at a 
watershed scale as well as recognize the differences between the two sets of permit 
requirements.   
 
This PEA is a joint submittal of the County of Orange and the Orange County Flood Control 
District (OCFCD). The PEA in most instances will reference the County to cover both entities, 
since OCFCD is managed within the County’s Resources and Development Management 
Department. The County’s unincorporated jurisdiction consists of largely undeveloped and 
developing areas as well as fragmented unincorporated islands. OCFCD jurisdiction includes 
266 miles of open flood control channels as well as 124 miles of underground stormdrain lines. 
 
This PEA covers the period from July 1, 2005 to June 30, 2006 and therefore documents the third 
year of implementation of the 2003 DAMP programs within the Santa Ana Region and the 
fourth year of implementation within the San Diego Region.  

0037114



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION C-2 
 
 
 

PROGRAM MANAGEMENT 
 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
2005-06 

 
 
 

0037115



SECTION C-2, Program Management     
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Program Management C-2-1 

C-2.0 PROGRAM MANAGEMENT 
 
C-2.1 Introduction (LIP Section A-2.1) 

Program management activities conducted by the County to implement the LIP involved the 
following: 

• Coordination with the other Permittees on program development through the 2003 
DAMP; common program implementation (such as monitoring, public education and 
watershed programs); and a commitment of funding to shared budgets under the 
Implementation Agreement; 

• Coordination with internal County departments to implement the LIP;  

• Preparing, approving and tracking shared and County cost budgets; and, 

• Data management and compliance reporting based on common practices specified in the 
2003 DAMP.  

This section addresses the County’s implementation of the program management elements of 
its LIP. 

C-2.2 Countywide Coordination (LIP Section A-2.2) 

Due to its role as Principal Permittee, each General Permittee Committee meeting is attended by 
several County representatives. For the purpose of coordination as a Permittee, the following 
contacts represent the County:   
 

Primary 
Contacts 

County of Orange 
Resources and Development Management Department 

Name Grant Sharp Ruby Maldonado 

Division Watershed & Coastal Resources 
Division/Stormwater Internal 

Planning & Development 
Services/Land Use Planning 

Address 1750 S. Douglass Rd., Anaheim 
92806 P.O. Box 4048, Santa Ana 92702 

E-mail Address grant.sharp@rdmd.ocgov.com ruby.maldonado@rdmd.ocgov.com 
Alternate 
Contacts 

County of Orange 
Resources and Development Management Department 

Name Chris Crompton Rick Sherry 

Division Watershed & Coastal Resources 
Division 

Planning & Development 
Services/Land Use Planning 

Address 1750 S. Douglass Rd., Anaheim 
92806 P.O. Box 4048, Santa Ana 92702 

E-mail Address chris.crompton@rdmd.ocgov.com richard.sherry@rdmd.ocgov.com 
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For the purpose of coordination as the Principal Permittee, the following contacts represent the 
County: 
 

Primary 
Contacts 

County of Orange  
Resources & Development Management Department 

Name Richard Boon Chris Crompton 

Division Watershed & Coastal Resources Watershed & Coastal Resources 

Address 1750 S. Douglass Rd., Anaheim 92806 1750 S. Douglass Rd., Anaheim 92806 

E-mail Address richard.boon@rdmd.ocgov.com chris.crompton@rdmd.ocgov.com 

 
The General Permittee Committee meets at least six times per year. The County had 
representatives at the following meetings:  
   

Meeting Date Attended 
July 28, 2005 X 
August 25, 2005 X 

September 29, 2005 X 

October 27, 2005 X 

December 22, 2005 X 

January 26, 2006 X 

February 23, 2006 X 
March 23, 2006 X 

April 27, 2006 X 

May 25, 2006 X 

June 22, 2006 X 
 
In addition, County representatives coordinated and participated in the following committees 
and task forces: 

Committee/Task Force Attended 
Data & Information Management  All Meetings 
LIP/PEA All Meetings 
Inspection All Meetings 
Trash & Debris All Meetings 
Legal/Regulatory Authority All Meetings 
Public Education All Meetings 
Water Quality All Meetings 
Ad Hoc – Disposal Options All Meetings 
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C-2.3 County Internal Coordination (LIP Section A-2.3)  

The NPDES Internal Committee, comprised of designated representatives from most County 
departments, was formed in August 2003 and meets at least quarterly during the year. Meetings 
were held on the following dates for 2005-06: 
 

Meeting Date 
July 17, 2005 
October 12, 2005 
January 11, 2006 
April 12, 2006 

 

Table A- 2.2 from Section A-2 of the LIP details the responsibilities of County departments 
under the Third Term Permits and the 2003 DAMP programs. RDMD/Planning Development 
Services created a new department section and the table has been modified within the LIP. The 
added section is presented below: 
 
LIP Section/ 

Program        
Element 

Department Activity Responsibility Under Third 
Term Permits/2003 DAMP 

Section A-7 -
New 
Development 

RDMD/PDS 
Special Projects 
Section 

Administers 
implementation of 
NPDES Program in 
PDS 

Ensures compliance with 
requirements for new 
development and significant 
redevelopment projects. 

 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 

The Fiscal Analysis includes the following: 

• The County’s expenditures for the previous fiscal year; 

• The County’s budget for the current fiscal year; and 

• A description of the source of funds. 

The Fiscal Analysis is intended to depict all NPDES compliance related costs for the 
County/Orange County Flood Control District. The tables on the following pages report costs 
that include both County operations and contracted services and are broken down into the 
following categories:  
 
Capital Costs 
 
Capital costs include any capital expenditure for each one of the DAMP elements.  This would 
consist of any land, large equipment, and structures (see table below). The County’s capital 
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costs totaled $536,919 for the 2005-06 reporting period. This is an increase of $381,689 over the 
$155,230 reported for 2004-05.   
 
Operations and Maintenance Costs 
 
Operations and maintenance costs refer to normal costs of operation including the cost of 
keeping equipment and facilities in working order (see table below).  The County’s operations 
and maintenance costs totaled $13,210,972 for the 2005-06 reporting period compared with 
$8,776,639 for the 2004-05 reporting period.  
 
Total Costs 
 
The increased capital and operation and maintenance expenditures reflect costs not previously 
captured in the County’s PEA. In prior years, reported costs consisted primarily of capital and 
administrative costs, and historical public works cost categories such as drainage area 
maintenance, litter removal, street sweeping, and solid waste collection.  A new cost category 
for watersheds was added to Tables A-2.3 and A-2.4 and costs for watershed studies and 
enhanced watershed BMPs were included for 2005-06. A review of the fiscal analysis and 
reporting program will be conducted during 2006-07 to improve capture of all NPDES 
compliance related costs.  
 
Funding Sources 
 
The funding sources describe the origin of the combined capital and operations and 
maintenance expenditures (see tables below). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0037119



SECTION C-2, Program Management     
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Program Management C-2-5 

CAPITAL COSTS 
(Land, Large Equipment and Structures) 

LIP Program Elements FY2005-06 Costs Projected FY  2006-07 
Costs 

Supportive of Program 
Administration (LIP Section 2.0) Meetings/Committees/Training/Reporting $3,750 $3,750 

Plan Development (LIP Section A-
3.0) 

New Program Development/BMP Effectiveness 
Studies $0 $0 

Litter Control (Public Works O&M) $0 $0 

Household Hazardous Waste Collection/Recycling 
(IWMD) $23,400 $400,000 

Drainage Facility Maintenance(Public Works O&M) $0 $0 

Catch Basin Stenciling(Public Works O&M) $0 $0 

Street Sweeping(Public Works O&M) $0 $0 

Litter/Trash Control $0 $0 

Parking Lot Sweeping $0 $0 
Facility Drain 
Maintenance $0 $0 

Inspections/BMP 
Maintenance $0 $0 

Environmental 
Performance Reporting 

Program 

BMPs Incorporated into 
Public Works Capital 

Projects 
$50,600 $1,000 

Public Property & Street Chemical Spill Response $0 $0 

Pesticide & Fertilizer Management $0 $0 

Municipal Activities (LIP Section 
5.0) 

BMPs Incorporated into Public Work Capital 
Projects $0 $0 

Nonpoint Source Pollution Awareness $0 $0 
Public Information (LIP Section 6.0) 

Household Hazardous Waste Collection $0 $0 

New Development/Significant 
Redevelopment (LIP Section A-7.0) 

Requiring New Development BMPs (Supportive of 
Planning, etc.) $0 $0 

Requiring Construction BMPs 
(Supportive of Plan Check & Inspection) - Private $0 $0 

Construction (LIP Section A-8.0) 
Requiring Construction BMPs 

(Supportive of Plan Check & Inspection) - Public $54 $60 

Existing Development (LIP Section 
A-9.0) Industrial/Commercial Facility Inspections $0 $0 

Illicit Connection Inspections $0 $0 
Illegal Discharge/Illicit Connection 

(LIP Section A-10.0) 
Illegal Discharge Investigations, Spill Response $0 $0 

Watersheds 
(LIP Section A-12.0) 

Enhanced Watershed BMPs 
 

$459, 115 $460,000 

Totals $536,919 $864,810 
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OPERATION AND MAINTENANCE COSTS 
    

LIP Program Elements FY2005-06 Costs Projected FY  2006-
07Costs 

Supportive of Program 
Administration (LIP Section 2.0) Meetings/Committees/Training/Reporting $683,166 $688,763 

Plan Development (LIP Section A-
3.0) 

New Program Development/BMP Effectiveness 
Studies $3,388,639 $4,000,000 

Litter Control (Public Works O&M) $687,467 $721,840 

Household Hazardous Waste Collection/Recycling 
(IWMD) $4,176,712 $4,319,021 

Drainage Facility Maintenance(Public Works O&M) $566,980 $595,329 

Catch Basin Stenciling(Public Works O&M) $16,355 $17,173 

Street Sweeping(Public Works O&M) $405,720 $426,006 

Litter/Trash Control $549,997 $556,614 

Parking Lot Sweeping $26,478 $31,860 
Facility Drain 
Maintenance $205,029 $214,870 

Inspections/BMP 
Maintenance $10,126 $10,661 

Environmental 
Performance Reporting 

Program 

BMPs Incorporated into 
Public Works Capital 

Projects 
$0 $0 

Public Property & Street Chemical Spill Response $3,500 $3,500 

Municipal Activities (LIP Section 
5.0) 

Pesticide & Fertilizer Management $693,172 $720,097 

Nonpoint Source Pollution Awareness $29,864 $32,350 
Public Information (LIP Section 6.0) 

Household Hazardous Waste Collection $42,616 $62,000 

New Development/Significant 
Redevelopment (LIP Section A-7.0) 

Requiring New Development BMPs (Supportive of 
Planning, etc.) $324,696 $340,680 

Requiring Construction BMPs  (Supportive of Plan 
Check & Inspection) – Private Projects $451,788 $474,127 

Construction (LIP Section A-8.0) 
Requiring Construction BMPs  (Supportive of Plan 

Check & Inspection) – Public Projects $231,748 $232,000 

Existing Development (LIP Section 
A-9.0) Industrial/Commercial Facility Inspections $15,510 $16,000 

Illicit Connection Inspections $26,539 $26,600 
Illegal Discharge/Illicit Connection 

(LIP Section A-10.0) 
Illegal Discharge Investigations, Spill Response $150,833 $151,234 

Watersheds 
(LIP Section A-12.0) Enhanced Watershed BMPs $524,037 $525,000 

Totals $13,210,972 $14,165,725 
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FUNDING SOURCES 
 

LIP FUNDING SOURCES FY2005-06Costs Projected FY 2006-07 
Costs 

GENERAL FUND 8.4 8.5 

UTILITY TAX/CHARGES 0 0 

SEPARATE UTILITY BILLING ITEM 0 0 

GAS TAX 3.7 3.4 

SPECIAL DISTRICT FUND 44.1 44 

 

• Community Services Assessment  0 0 

• Sanitation Fee 30.5 30 

• Benefit Assessment 0 0 

• Fleet Maintenance Fund 0.1 0.1 

• Community Services Fund 0 0 

• Water Fund 0 0 

• Sewer & Storm Drain Maintenance Fee 0 0 

• Grants 7.6 8 

• Time and Materials Ordinance and 
Permit Fees 5.6 6 

TOTALS  100% 100% 
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C-2.5   Program Management Modifications 
 
While this PEA is intended to be a measure of the effectiveness of the County’s stormwater 
program over the course of a year long period, program management is structured to respond 
to the iterative nature of this process on a much smaller scale.  During the 2005-06 reporting 
period, the County made several modifications to Section A-2 of its LIP, including: 
 

• Table A-2. 2 was updated to reflect reorganization within RDMD/Planning and 
Development Services.  

• Tables A-2.3 and A-2.4 were modified to more accurately report costs associated with 
elements of the DAMP. 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the County in developing its Local 
Implementation Plan (LIP). This section also discusses a number of studies that the County is 
participating in that will assist in future revision and improvement of the overall stormwater 
compliance program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The complexity of the Third Term Permits has necessitated the development of the LIP in order 
to provide a County-specific plan within the broader policy and program framework of the 
2003 DAMP.  The LIP focuses predominantly on the jurisdictional implementation of the model 
pollution prevention-oriented programs detailed in the 2003 DAMP. The County LIP is a 
dynamic document that is evaluated on a continuing basis by the County and an annual basis 
or as directed by the Regional Board.  
 
As implementation of pollution prevention programs has taken place and evolved, so too has 
the LIP. The County’s stormwater program management has worked closely with all 
departments to ensure that the goals of the program are met in concert with the County’s 
overall mission of providing and maintaining valuable resources and services to its residents. 
As County departments have begun to use stormwater inspection forms, implement model 
maintenance procedures and BMPs, complete environmental performance reports, etc., they 
have provided important feedback which has allowed program management to adjust the plan 
to refine parts of the program that may not be working optimally while continuing forward 
with elements that are effective.  
 
C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the County’s LIP is the implementation of additional/enhanced BMPs 
and/or the refinement of BMPs within the DAMP programs.  The tables that follow list the 
BMPs implemented since the issuance of the Third Term Permits.   
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Summary of BMP Implementation 
 

 Initiated in 
Reporting 

Period 

Completed 
in 

Reporting 
Period 

Projected 
completion 

in Reporting 
Period 

Watershed  

Structural BMPs  

Ocean Institute BMP  2001-02 2002-03 Completed Dana Point Coastal 
Streams 

J01P28 Clear Creek System 2001-02 2003-04 Completed Aliso Creek 

J01P01 Munger Media Filter 2001-02 N/A 2006-07 Aliso Creek 

Channel Diversion 
Facilities 2002-03 2002-03 Completed 

Anaheim 
Bay/Huntington 
Harbor & Santa 
Ana River 

Poche Beach UV 
Disinfection 2002-03 2003-04 Completed San Clemente 

Coastal Streams 
Warner Channel – Wetland 
Vegetated Channel 2003-04 2005-06 Completed Newport Bay 

Selenium Removal BMP 2004-05 2004-05 Completed Newport Bay 

Baby Beach Storm Drain to 
Sanitary Sewer Diversion 2004-05 2005-06 Completed Dana Point Coastal 

Streams 
Bird netting under Baby 
Beach Public Pier 2004-05 2005-06 Completed Dana Point Coastal 

Streams 
Sediment removal from San 
Diego Creek Sediment 
Basin #2 

2004-05 2005-06 Completed Newport Bay 

Narco Channel Restoration 2005-06 N/A 2006-07 Aliso Creek 

Litter Control BMPs See discussion of Drainage Facilities and Infrastructure Maintenance 
in Section C-5.A.3 

Non-Structural BMPs  

Tustin Area Spill Control 
Project (TASC) 2001-02 N/A Ongoing 

Project Newport Bay 
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Summary of BMP Effectiveness Investigations 
 

Project Type of BMP Manufacturer 
(if applicable) 

Type of 
Analysis 

Report 
Completed 

J01P28 Clear Creek 
System 

Media filter; 
UV disinfection Clear Creek Bacterial 

Monitoring Yes    No    

Ocean Institute 
BMP 

Infiltrative swale; 
In-line separator Stormceptor® Runoff 

Monitoring Yes    No    

Poche Beach UV 
Disinfection 

Sediment basin; 
UV disinfection 

Suntec 
Environmental 

Bacterial 
Monitoring Yes    No    

Warner Channel – 
Wetland Vegetated 
Channel 

Wetland Vegetated 
Channel N/A 

Nutrients, 
Selenium, 
and Flow 

Monitoring 

Yes    No    

J01P01 Munger 
Media Filter Media Filter N/A Baseline 

Monitoring Yes    No    

Selenium Removal 
BMP 

Bioreactor for 
selenium removal N/A Selenium 

Monitoring Yes    No    

 

BMP Project Updates in the Santa Ana Region: 

Anaheim Bay/Huntington Harbor Watershed 
 
Bolsa Chica Channel Treatment Wetlands Project 

The Bolsa Chica Channel project was developed by the Huntington Harbor Water Quality Task 
Force, an ad-hoc group that began meeting in 2001 to address water quality issues in the 
Huntington Harbor-Anaheim Bay complex.  The County received a Proposition 13 Coastal 
Nonpoint Source Program grant for $1.3 million from the State Water Resources Control Board 
to construct a wetlands treatment system to improve water quality in Bolsa Chica Channel.  The 
downstream waterbodies of Anaheim Bay and Huntington Harbor are listed as impaired for 
metals, pesticides, and pathogens. The project was to be constructed on the Naval Weapons 
Station-Seal Beach adjacent to the channel. 

Engineering design was 70% complete when the regional command for the U.S. Navy rejected 
the County’s application for a land lease.  As a result of the Navy’s decision, the project has 
been discontinued. 
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Newport Bay Watershed 

Warner Channel Wetland Vegetated Channel   
 
The County received a State Proposition 13 grant to evaluate the nutrient removal capabilities of 
this wetland vegetated channel to help meet Total Maximum Daily Load (TMDL) nutrient 
requirements for Upper Newport Bay. While constructed primarily as a drainage conveyance 
channel, this 1100 foot soft bottom channel in the City of Irvine is characterized by extensive 
cattail and other wetland vegetation growth and reflects several other features of vegetated 
swale and/or constructed wetland BMPs.  The intent is to determine whether implementation 
of this type of feature in the San Diego Creek watershed could sufficiently reduce nitrogen and 
phosphorus loading from summer low flow urban runoff to diminish excessive algal growth 
productivity in the Bay.   
 
The flow and water quality field evaluation of Warner Channel was performed during the 
summer and fall of 2004. The final performance evaluation report was completed in March 2006.  
Determination of potential nutrient and selenium removal capabilities of facilities of this type 
was inconclusive, due to the unanticipated high volume of shallow groundwater infiltration 
into the channel.  The corresponding hydraulic residence time was much lower than the 5-14 
days generally regarded to be optimal for nutrient removal by wetland functions. Another 
important finding was that shallow groundwater, rather than urban runoff, comprised most of 
the inflow via infiltration through pipe joints; groundwater contributed over 90% of total 
nitrogen and selenium loading to the channel.  Concept engineering recommendations were 
developed for both in-line and off-line modifications to improve hydraulic residence time and 
pollutant removal capabilities of Warner Channel.    

Selenium and Nitrogen Removal BMPs 

In December 2004, the Santa Ana Regional Water Quality Control Board issued a General 
NPDES Permit regulating certain groundwater-related discharges in the Newport Bay 
watershed.  To comply with the terms of the permit, a Working Group of at least 20 public 
agencies and private entities is funding and implementing a work plan over the next five years 
to evaluate BMPs and treatment technologies for selenium and nitrogen. 
 
One of the work plan tasks is to evaluate BMPs for removal of selenium and nitrogen from 
surface water and groundwater discharges in the Newport Bay watershed.  The focus of this 
task is to develop and apply a treatment technology, or series of technologies, in targeted areas 
in the watershed in order to maintain beneficial uses.  The technologies that currently exist are 
primarily geared towards agricultural and mining practices.  However, the Newport Bay 
watershed is a highly dense, urbanized environment, rendering many of those technologies 
infeasible for application.  During this reporting period, a survey of existing and developing 
technologies was compiled and an initial assessment of applicability to the Newport Bay 
watershed was conducted.  The summary list of existing technologies was further evaluated 
and five BMPs were selected for further testing in the watershed.  Those technologies are: 

• Reverse Osmosis (RO) (physical treatment) 
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• Katchall Filtration Systems Heavy Metals Removal (HMR) Media (physical treatment) 

• Anaerobic Bacterial Removal (biological treatment) 

• Constructed Wetlands (biological treatment) 

• Ferrous Hydroxide (chemical treatment) 

The field scale pilot testing of these technologies and the final report will be conducted during 
the 2006-07 reporting period. 
 
The summary report of selenium and nitrogen removal BMPs can be found at 
www.ocnsmp.com. 

Tustin Area Spill Control (TASC) Demonstration Project 

There are over 100 miles of recreational areas in Orange County which benefit from their direct 
ties or proximity to a surface water resource (creek, bay, harbor or beach). Beach postings and 
closures due to elevated bacteria concentrations can significantly reduce the ability of the public 
to enjoy these valuable recreational resources.  
 
In order to protect the inland and coastal water resources and 
meet regulatory requirements, the primary wastewater and 
stormwater agencies in northern and central Orange County, 
Orange County Sanitation District (OCSD) and the County 
respectively) thought it was necessary to initiate a progressive 
approach toward dealing with SSOs. Both agencies are regulated 
under National Pollutant Discharge Elimination System (NPDES) 
permits and are required to develop and implement management 
programs that, in addition to addressing other issues, effectively 
prohibit the discharge of pollutants to surface waters, including the discharges of raw or 
untreated sewage.  Although the agencies had similar goals and objectives, historically, multi-
agency coordination was generally reactive instead of proactive.  However, with growing 
concerns over bacteriological contamination and increasing regulatory and public pressure to 
improve water quality, OCSD and the County began to meet in early 2000 to discuss how they 
might cooperatively minimize and/or prevent the impacts caused by SSOs. 
 
To address the various regulatory, technical and coordination issues associated with preventing 
and proactively planning for responding to SSOs, the agencies initiated a pilot project in late 
2000 titled “Tustin Area Spill Control Demonstration Project (TASC)”.    The overall objectives of 
the project are to: 

• Create broader awareness regarding the causes of SSOs and measures that can be 
implemented in order to prevent them; 

• Improve the interagency coordination when responding to SSOs; 

• Identify the resources needed when responding and mitigating impacts; 
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• Develop predictive tools for identifying potential impacts; and 

• Protect the beneficial uses of the local water bodies. 

The initial write up for the TASC project was completed in November of 2003 and was entitled 
“Tustin Area Spill Control (TASC) Demonstration Project – Initial Case Study Report”. Since then, 
progress reports for the TASC project have been completed each year and provided to the Santa 
Ana and San Diego Regional Water Quality Control Boards (Regional Water Boards) as an 
Appendix to the County’s Annual Stormwater Program Effectiveness Assessment. Annual 
Progress Reports submitted to date include: 
 

• “Tustin Area Spill Control (TASC) Demonstration Project – 2003-2004 Progress Report”; and 

• “Tustin Area Spill Control (TASC) Demonstration Project – 2004-2005 Progress Report” 

During the 2005-06 reporting period, the TASC group accomplished a number of significant 
tasks as shown below: 

• Continued project management and coordination; 

• Further development /implementation of tools and procedures which includes maps, 
staging areas and SSO response procedures;  

• Obtained primary and backup emergency response cleanup contractors for containment 
and recovery of SSOs from the flood control channels; 

• Executed a Memorandum of Understanding for delineating jurisdictional and financial 
responsibilities for project partnerships; 

• Conducted table top Simulated Exercise;  

• Conducted field simulated exercise #1; and,  

• Conducted public education and outreach activities. 

The initial pilot project area was selected to be the City of Tustin 
and North Tustin area, however, it is anticipated that once 
experience is gained and the effectiveness of the program is 
demonstrated that the project will be implemented more 
broadly throughout the County.  The overall implementation 
goal is to incrementally phase the project throughout Orange 
County. The project will be expanded in the future to cover 
northern Orange County and then subsequently southern 
Orange County as the other areas and agencies agree to 
participate. 

The TASC 2005-06 Progress Report has been prepared to 
summarize the work that has been completed for the TASC 
project from July 2005 – June 2006 and identifies activities that 
may be undertaken during the upcoming reporting period.  This 
report is being submitted as an attachment to the 2005-06 
Unified Report, and will be included in Appendix E of the DAMP. 
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Multiple Watersheds (Anaheim Bay/Huntington Harbor & Santa Ana River) 
 
Channel Diversion Facilities 

The County has constructed and now operates diversion facilities at Huntington Beach pump 
station, Talbert Channel, Greenville Banning Channel, and the Lower Santa Ana River.  
Sampling and analysis of diverted runoff for pesticides and heavy metals was conducted on a 
semiannual basis at all facilities and results submitted to Orange County Sanitation District 
(OCSD) as a condition of the County’s sanitary discharge permit.  Diverted runoff was in 
compliance with OCSD maximum allowable concentrations for the reporting period, such that 
it would not disrupt the biological treatment process or materially affect OCSD’s own outfall 
discharge permit. During the 2005-06 reporting period over 327 million gallons were diverted 
and treated by these four projects, a 60 percent increase over the prior period. 
 
BMP Project Updates in the San Diego Region: 

Aliso Creek Watershed 

J01P28 Clear Creek Treatment System 

The management measure employed in this project is to apply a proprietary package system to 
treat Pipe J01P28 low-flow prior to its discharge to Aliso Creek. The Clear Creek Treatment 
System at J01P28 treats urban runoff by filtering then exposing the water to ultraviolet 
radiation, and then returning the treated water to Aliso Creek. The system is designed to 
remove suspended solids, bacteria, and associated pollutants at a maximum rate of 300,000 
gallons/day.  Construction for the project was completed in June 2003. Operation of the system 
began in July 2003. The total cost of the project was approximately $500,000. 
 
The Clear Creek System operated from April 2004 through September 2004, and then was shut 
down in October 2004 until the end of the storm season.  Operation recommenced in June 2005 
due to the extended storm season; however, operation was suspended in August 2005 due to 
excessive backwash frequency and premature clogging of the filter media.   A reevaluation of 
the system was performed in the fall of 2005, which identified several issues impeding effective 
operation of the facility.   In February 2006 a heavy equipment pad was constructed adjacent to 
the facility to provide maintenance access, and in March accumulated sediment was removed 
from the energy dissipation basin which serves as the intake reservoir for the treatment system.   
The County is presently evaluating alternatives to improve sediment removal within the energy 
dissipation basin, to better protect the system from suspended sediment and thus increase 
treatment efficiency and performance life of the Clear Creek system. The intent is to have the 
facility operating at optimal efficiency by summer of 2007. 
 
Bacteriological monitoring at the influent and effluent of the system had shown a 99.8% 
reduction in fecal coliform levels from July – September 2004. The fecal coliform levels a 
distance downstream of the Clear Creek System were also measured and were found to be 
significantly higher than the effluent immediately after treatment.  Since there are no inputs to 
the channel between the treatment plant and its confluence with Aliso Creek, this indicates that 
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bacterial indicator regrowth may be occurring, reducing the effectiveness of the treatment 
system on bacterial levels in Aliso Creek. 
 
Since Clear Creek system operation has been suspended since August 2005, bacteria counts 
have been correspondingly high in the outflow from the J01P28 discharge to Aliso Creek.   
Specific water quality information is presented in the County’s quarterly reports for the Aliso 
Creek 13225 Directive, which are available on the County’s website at www.ocwatersheds.com. 
 
J01P01 Munger Storm Drain Sand/Media Filter 

This sand filter is intended to treat dry season runoff from the Munger Storm Drain (J01P01) 
prior to its discharge to Aliso Creek.  The system is comprised of a pre-sedimentation vault, 
pump station/wet well and sand filter vault, with gravity discharge to the creek.  The system is 
expected to provide meaningful removal of suspended solids, bacteria, and other pollutants. 

The project was designed in 2003, and then redesigned in 2004 in order to relocate the filter 
vault out of the stream course onto the top of the streambank.  System construction was 
completed in December 2005 with funds from a State Water Resources Control Board 
Proposition 13 grant.  However, the system was unable to accommodate design flow rates, so 
system operation was suspended while recommendations were developed to modify the 
system.  Recommendations included the conversion of pump operation from cycled to 
continuous operation, and valve metering of inflow to the filter. The modifications will allow 
the system to safely and effectively treat inflow, albeit at a lower flow rate. The modifications 
were field implemented in late June 2006. Some additional pump control issues are being 
resolved, with system startup expected to occur in September of 2006. The total cost of the 
project is estimated at $800,000. Updates to the project can be found in the County’s quarterly 
reports for the Aliso Creek 13225 Directive, which are available on the County’s website at 
www.ocwatersheds.com. 
 
Narco Channel Restoration 
 
Narco Channel is currently a 40 foot wide by 20 foot deep earthen channel which is completely 
devoid of vegetation.  The channel is being widened about 50 feet into Laguna Niguel Regional 
Park.  The channel slope will be laid back and thousands of native riparian plants will be 
planted.  The purpose of the project is to promote nutrient uptake and associated bacteria 
reduction.  The County received a $1.3 million grant from the State Water Resources Control 
Board for the project.  Bid opening for the project was August 23, 2006.  The start of construction 
is anticipated in late October 2006. 
 
Dana Point Coastal Streams Watershed 
 
Ocean Institute Stormwater Treatment System 

The County received a State Clean Beach Initiative grant to construct and evaluate the 
performance of stormwater treatment features at the Ocean Institute in Dana Point Harbor (Part 
of the Dana Point Coastal Streams Watershed) as an element of facility redevelopment.  
Stormwater treatment features consist of two parking area infiltrative swales with underdrains 
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leading to a Stormceptor® suspended solids separator.   Site reconstruction was completed in 
fall of 2002, whereupon the County initiated a two year performance evaluation of the system. 
While three storm events were monitored in 2002-03, problems with automated sampling 
equipment resulted in limited data generation.   Adjustments were made in sampling 
equipment configuration over the dry season, and three additional storm events were 
successfully captured in the 2003-04 wet season.    
 
The final report was submitted in March 2006 to the CBI grant officer.  Findings suggested that 
relatively minor pollutant removals were achieved by the system. The limited performance was 
attributable in large part to the backwater influence of tidal fluctuations on the Stormceptor 
unit, and the apparent poor performance of the infiltrative swales.  Design modifications were 
recommended to potentially improve performance. 

Baby Beach BMPs 

Diversion 

The County received a Proposition 40 Phase II Clean Beaches Initiative grant from the State 
Water Resources Control Board to construct a sanitary sewer diversion project to divert a 24-in 
diameter storm drain that empties onto baby beach about 20 feet north of the baby beach pier.  
The storm drain contains urban runoff from three large restaurants, eight residential homes, 
two large strip malls, and several city streets with adjacent landscaping.  The sanitary diversion 
facility was installed in June 2005.   

First Flush Filtration 

The County has also worked with the Headlands Reserve LLC to install a first flush filtration 
system in the Baby Beach parking lot.  The filtration system consists of two 12 foot by 24 foot 
concrete vaults containing 154 filters manufactured by Stormwater 360.  A 6 foot by 12 foot 
storm screen was installed in advance of the stormwater filters.    

Bird Netting 

The County received a Proposition 40 Phase II Clean Beaches Initiative grant from the State 
Water Resources Control Board to place anti-bird netting under the Baby Beach public pier.  
The existing bird netting has disintegrated and pigeons had begun to roost under the pier.  The 
bird fencing consisted of vinyl coated chain link fencing.  The work was completed in 
September of 2005 for $47,500.    

Stormdrain Flap Gate 

The 24 inch stormdrain pipe outfall in the harbor sea wall approximately 20 feet north of the 
Baby Beach pier is typically submerged at medium to high tide. In order to prevent intrusion of 
seawater into this stormdrain pipe and thus potential growth of bacteria, a stainless steel flap 
gate was installed five feet from the outlet. Installation was completed in November of 2005. 
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San Clemente Coastal Streams Watershed 
 
Poche Beach Ultraviolet Disinfection System 
 
The County received a Proposition 13 Clean Beaches Initiative grant from the State Water 
Resources Control Board to construct an ultraviolet bacteria disinfection system at the Prima 
Deshecha storm channel that outlets at Poche Beach in the San Clemente Coastal Streams 
Watershed.  Poche Beach is chronically posted for exceeding AB 411 limits for bacteria in the 
surf zone.  

The Poche Beach disinfection system was designed as a gravity-flow-through type of ultraviolet 
disinfection system that was placed inside the Prima Deshecha storm channel. The urban runoff 
flowed through the disinfection system, killing bacteria before the urban runoff reached the 
beach. The system was operated during the summer season, with the system being installed in 
the channel in the spring and removed for the winter.  

The system was designed and fabricated during the 2002-03 reporting period, and installed in 
the channel in October 2003 for a brief functional evaluation before being withdrawn in early 
November 2003.   The system was installed again for the entire summer of 2004. The system 
removed approximately 70 percent of the bacteria. However, the system experienced major 
operational issues and was no reinstalled.   

The County has since received a second CBI grant for the Poche UV bacteria disinfection 
project.  This project is to move the treatment system to railroad right of way adjacent to the 
channel and pump the water through the treatment system before releasing it into the surf zone.  
Plans have been completed and regulatory permits have been applied for. The plans include 
complete media filtration. The project is now moving rapidly forward. Construction may 
commence in April 2007. An outstanding issue to be resolved by the city of San Clemente and 
County is long term O&M. The South Coast Water District has offered to operate and maintain 
the system via an Agreement with the County due to the proximity of their O&M personnel to 
the project site.     

As a separate action, the County has hired MEC Analytical/Weston Solutions to perform a 
source tracking investigation within the watershed to determine the sources of the bacteria. The 
preliminary findings are unexpected.  Bacteria concentrations reduce as the flow moves 
downstream.  One side inlet into the main channel was found which contributes 90 percent of 
the bacteria load in the watershed. Weston Solutions has completed all three bacteria sampling 
events and the draft final report is due for submittal on August 30, 2006.   

C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
The County as Principal Permittee continues to conduct and sponsor investigations and special 
studies that will better characterize the sources of pollutants in urban and storm runoff, and the 
impacts these pollutants exert on beneficial uses in receiving waters. During the reporting 
period the County participated in the following studies:   
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Urban Nutrient Runoff Characterization   
 
The County received a State Proposition 13 grant to characterize nutrient loading from dry 
weather urban runoff in order to help meet Total Maximum Daily Load (TMDL) nutrient 
requirements for Upper Newport Bay.  The characterization was intended to determine the 
nature and magnitude of nutrient (nitrogen and phosphorus) loading from four representative 
urban commercial and residential areas within the watershed. The characterization included 24-
hour composite sampling and flow monitoring of the entire drainage stream from a study area, 
as well as “curbside” sampling of specific urban runoff generation activities.  Findings are 
expected to provide a better understanding of the extent to which urban activities contribute to 
nutrient loading to the Bay, and identify those urban activities which should be targeted for 
control efforts for the most effective load reductions. 
 
Project flow and water quality field monitoring was performed during the summer and fall of 
2004.  The final source characterization report was completed in April 2006.  Findings included 
the development of specific annual urban nutrient loading rates for the Newport Bay 
watershed.  Measured loadings were substantially lower than the literature-based loadings 
used in the development of the Newport Bay Nutrient TMDL baseline allocation for urban 
areas.   In one study area it was conclusively demonstrated that shallow groundwater 
infiltration into the storm drain system contributed 27% of dry weather pipe discharge and a 
disproportionately high 84% of the nitrate nitrogen load of what was ostensibly urban runoff 
from the area.   
 
Curbside samples were evaluated by watershed activity category.  Irrigation overspray and 
resultant lawn drainage was the most frequent runoff-generating activity observed, constituting 
over 70% of curbside events encountered. Furthermore, it represented the highest collective 
amount of runoff volume (49%). Car washing and hose wash down activities appeared to be in 
a second tier in both frequency and runoff volume. From a water quality perspective, there was 
no single category which was identified as requiring priority management attention; instead, 
field investigations indicated a small number of egregious, inadvertent, or irresponsible 
incidents within each activity category. 

Talbert/Lower Santa Ana River Watershed Bacterial Indicator Studies 

During the summer of 1999, extensive beach closures occurred along the coast of Huntington 
Beach as a result of elevated bacteria levels.  Phase I investigations led by the Orange County 
Sanitation District failed to identify a specific source but did identify urban runoff from the 
Talbert/Lower Santa Ana River watershed as a potential source.  Subsequently, the County, 
Orange County Flood Control District and watershed cities received a Water Code Section 
13267 letter from the Santa Ana Regional Water Quality Control Board requiring investigation 
of these potential sources.  In response, the Talbert/Lower Santa Ana River Watershed 
Permittees (the County of Orange, Orange County Flood Control District, and the cities of Costa 
Mesa, Fountain Valley, Huntington Beach, Newport Beach and Santa Ana) have sponsored 
several follow-up investigations and research studies in conjunction with the University of 
California Irvine, the National Water Research Institute, and the Santa Ana Regional Water 
Quality Control Board.   
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Phase II investigations focused on the influence of the Talbert Channel and Marsh system to 
surf zone water quality.  This Phase was completed and reported in December 2000 Final Report: 
Huntington Beach Water Quality Investigation Phase II: An Analysis of Ocean, Surf Zone, Watershed, 
Sediment, and Groundwater Data Collected From June 1998 through September 2000.   

Phase III involved an intensive study focused on the sources and transport of fecal indicator 
bacteria (FIB) in the lower Santa Ana River, as well as the Greenville-Banning Channel, 
Newport Slough, and Oxbow Slough.  The study analyzed water samples collected at 15 minute 
intervals during a three week period in the summer of 2001.  Preliminary results indicated that 
surf zone bacteria levels were influenced by spring tidal ebb from the Lower Santa Ana, but also 
were suggestive of a significant still unidentified source associated with the spring flood cycle.  
The study indicated that additional data collection and evaluation efforts were needed to better 
determine the source and nature of these bacterial indicators.   

Phase III also included the collection and screening of water samples for several chemical 
indicators of the presence of human wastewater (coprostanol, linear alkyl benzene, and 
caffeine), analyses of sediment cores and a more intensive evaluation of bacterial data from 
pump station fore bays and their relationship to elevated bacteria levels.  The draft report 
entitled Coastal Runoff Impact Study Phase III: Sources and Dynamics of Fecal Indicators in the Lower 
Santa Ana River Watershed was completed in the summer of 2002 and papers related to the work 
are still being prepared for peer review. The report will be finalized in 2005-06 when the papers 
are complete.   

A future phase of investigations began during the 2003-04 reporting period.  This phase extends 
beyond the prior investigations by focusing on storm events rather than dry season low flow, 
and by sampling throughout the Santa Ana River watershed.  This study will examine wet 
weather FIB loadings in the water column and sediments, the ecology of FIB throughout a 
storm event, and sediment particle size as it relates to FIB loadings.  The initial research year of 
the investigations was carefully coordinated with the Water Quality and Microbiology 
Committees of Bight ’03 (see following subsection).  In addition, this research effort was also 
coordinated with researchers from the United States Geological Survey (USGS) who conducted 
analyses of dissolved organic carbon and FIB during storm events.  During the 2003-04 
reporting period, samples were collected during three storm events at locations in Orange and 
San Bernardino Counties as well as offshore of the Santa Ana River outlet. 
 
During the 2004-05 reporting period, the data was analyzed by the UCI team and resulted in 
three publications: 
 
1. Ahn, JH, Grant, SB, Surbeck, CQ, DiGiacomo, PM, Nezlin, NP, Jiang, S (2005).  “Coastal 

water quality impact of stormwater runoff from an urban watershed in southern 
California.”  Environmental Science and Technology, 39:5940-5953. 

 
The work for this paper was closely connected with Bight ’03 and utilized data from diverse 
resources—including surfzone sampling, offshore sampling, satellite imagery, and an 
automated sensor—to characterize the coastal water quality impacts of storm water runoff 
from the Santa Ana River. 
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This paper found that during three storm events F+ coliphage, human adenoviruses and 
enteroviruses were detected just offshore of the Santa Ana River outlet, water quality in the 
surf zone (i.e. breakers to the shore) can exceed AB411 standards by >500%, and that 
turbidity plumes generated by the Santa Ana River spread out over a very large area 
(exceeding 100 km2).  The paper also found that fecal indicator bacteria and viruses appear 
to be associated with particles smaller than 53 microns (the smallest filter size used), or they 
are not particle associated. 
 
The paper concludes that turbidity detected by MODIS satellite sensors does not necessarily 
correlate with water quality, as measured by fecal indicator bacteria, fecal indicator viruses, 
and human pathogenic viruses.  Additionally, coastal impact from storm water runoff 
depends on prevailing ocean currents and waves, within-plume processing of particles and 
pathogens, and the timing, magnitude, and nature of runoff discharged from the river over 
the course of a storm. 
 
Additional papers and reports related to this work will be completed through the Bight ’03 
program.  Data analysis and report writing will continue in the next reporting year (2005-
06). 

 
2. Grant SB, JH Kim, BH Jones, SA Jenkins, J Wasyl, C. Cudabeck (2005).  “Surf zone 

entrainment, along-shore transport, and human health implications of pollution from 
tidal outlets.” Journal of Geophysical Research-Oceans. 

 
The work for this paper is a continuation of data analysis from previous sampling 
conducted by the UCI team in 2001 (Phase III of the Lower Santa Ana River studies).  The 
paper finds that (1) discharges from the Santa Ana River are entrained in the surf zone, (2) 
surf zone entrainment and near shore transport of pollutants from tidal outlets is controlled 
by prevailing wave conditions, prevailing coastal currents, and fine-scale features of the 
flow field around the outlets, (3) along-shore flux of surf zone water is at least 50 to 300 
times larger than cross-shore flux of surf zone water, meaning pollutants entrained in the 
surf zone travel significant distances (multiple kilometers) before diluting to extinction, and 
(4) mass and momentum models approximately capture the tidal phasing and magnitude of 
certain fecal indicator bacteria groups (e.g., total coliform), but not others (E. coli and 
enterococci), implying the existence of multiple sources, and/or multiple transport 
pathways at Huntington Beach. 

 
3. Surbeck, CQ, Grant, SB, Ahn, JH, Jiang, SC.  “The dynamics and flow scaling of 

suspended particles and fecal pollution in storm water runoff from an urban coastal 
watershed.” In revision for Environmental Science and Technology. 

 
This paper demonstrates that fecal indicator bacteria, fecal indicator viruses and total 
suspended solids follow a power law of storm water discharge (demonstrated at all sites 
and during all sampled storms), and utilizes the exponent and prefactor values to ascertain 
the sources and transport pathways of these pollutants in storm water runoff from the Santa 
Ana River watershed.  The paper concludes that suspended particles are transported by a 
strongly flow-dependent process and that fecal indicator bacteria and fecal indicator viruses 
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are transported by a nearly flow-independent process.  Essentially, the measured values of 
fecal indicator bacteria indicate that the FIB are ubiquitous throughout the watershed and 
the source is therefore non-human.   
 

During the 2005-06 reporting period, the UCI team completed their wet weather investigations 
in the Santa Ana River watershed.  Work also included additional data analysis on existing data 
sets, the collection of new daily shoreline data for FIB, and investigations into whetehr FIB from 
POTW effluent are regrowing in the river. 
 
In addition to the aforementioned project reports and publications, the sponsored investigations 
have generated numerous additional technical and academic articles and papers which examine 
and report on specific aspects of the applied studies.  They are as follows: 
 
Grant, S.B, B.F. Sanders, J.A. Redman, J.H. Kim, R. Mrse, C.McGee, N.Gardiner, B.H. Jones, J. 
Svejkovsky, V. Leipzig, A. Brown (2001) "Generation of enterococci bacteria in a coastal salt 
water marsh and its impact on surf zone water quality", Environmental Science and 
Technology, 35:2407-2415 (highlighted on the cover of the journal) 
 
Sanders, B.F., C.L. Green, A.K. Chu, S.B. Grant (2001) "Case study: modeling tidal transport of 
urban runoff in channels using the finite-volume method", ASCE J. Hydraulic Engineering, 
127(10): 795-804. 
 
Boehm, A.B., , S.B. Grant, J.H. Kim, S.L. Mowbray, C.D. McGee, C.D. Clark, C.M. Foley, D.E. 
Wellman (2002) "Decadal and shorter period variability of surf zone water quality at 
Huntington Beach, California", Environmental Science and Technology, 36:3885-3892 (featured 
on the cover of the journal) 
 
Kim, J.H. and S.B. Grant (2004) "Public mis-notification of coastal water quality:  A probabilistic 
evaluation of posting errors at Huntington Beach, California", Environmental Science and 
Technology. 38:2497-2504. 
 
Reeves, R.L., S.B. Grant, R.D Mrse, C. Oancea, B.F. Sanders, and A.B. Boehm (2004) "Scaling and 
management of fecal indicator bacteria in runoff from a coastal urban watershed in southern 
California", Environmental Science and Technology 38:2637-2648. 
 
Kim, J.H., S.B. Grant, C.D. McGee, B.F. Sanders, and J.L. Largier, (2004) "Locating sources of surf 
zone pollution:  A mass budget analysis of fecal indicator bacteria at Huntington Beach, 
California", Environmental Science and Technology 38:2626-2636. 
 
S.B. Grant , Kim, J.H., B. Jones, S. Jenkins (200X) "Surf zone entrainment, long-shore transport, 
and human health implications of fecal pollution from tidal outlets", in revision for Journal of 
Geophysical Research-Oceans. 
 
Kim, J.A., Reeves, R.L., Sanders, B.F., and S.B. Grant. (200X) "Are tidal salt water marshes a net 
source or sink of fecal pollution?", in prep. 
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Jeong, Y., S.B. Grant, B.F.Sanders (200X) "Estimating pollutant export rates from tidal outlets:  
Case study of fecal indicator bacteria export from four tidal salt water marshes in southern 
California", in prep. 
 
Jeong, Y., S.B. Grant (200X) "A multivariate statistical analysis of fecal indicator bacteria 
variability in four tidal salt water marshes in Orange County, California", in prep. 
 
Jiang, S., S.B. Grant, J. Largier, M. Noble, P. Digiacomo, C. Clark, M. Sobsey, D. Waite, J. 
Redman, J. Noblet "Combining molecular biology, physical oceanography and remote sensing 
technology to identify the sources and transport pathways of urban coastal pollution", in prep. 
 
Regional Bight ’03 Characterization 
 
Bight ’03 is a collaborative effort of more than 50 organizations to conduct a regional survey to 
assess the environmental health of coastal waters in the Southern California Bight (the coastal 
area from Point Conception to the Mexican border).  This survey is the third regional survey of 
its kind, preceded by a Pilot Project in 1994 and Bight ’98.  Bight ’03 consists of three planning 
committees (Microbiology, Coastal Ecology, and Water Quality), each of which are developing 
unique study designs.  A Steering Committee oversees the efforts of the three planning 
committees, ensuring that synergy occurs throughout the entire Bight ’03 study.  A major focus 
of Bight ’03 activities will be the characterization of the extent to which storm flows from major 
river systems along the Bight influence the quality of adjacent coastal waters.  
 
As Principal Permittee, the County has taken an active role in the development of each of the 
three planning committee study designs, and serves on the Steering Committee.  The County on 
behalf of the OC Stormwater Program has also made a monetary contribution of $25,000 to 
Bight ‘03. In addition, The County is co-sponsoring researchers from the University of 
California Irvine in a stormwater characterization study of the Santa Ana River watershed that 
will complement efforts by the Water Quality Committee to define stormwater plumes through 
remote sensing satellite imagery and efforts by the Microbiology Committee to assess the 
influence of stormwater flows on the shoreline and surfzone (see above for more information).  
During the 2005-06 reporting period, Bight ’03 activities have continued to consist primarily of 
data evaluation and draft reporting efforts.  The planning committees have met periodically to 
review data sets and to outline and begin drafting report chapters.  Draft and potentially final 
reports are expected for the next reporting period (2006-07). 
 
During the 2004-05 reporting period, one peer reviewed journal article was published on the 
joint efforts of the UCI research team and the Bight ’03 Water Quality committee (see section 
above (Talbert/Lower Santa Ana River Watershed Bacterial Indicator Studies) for more details): 
 
Ahn, JH, Grant, SB, Surbeck, CQ, DiGiacomo, PM, Nezlin, NP, Jiang, S (2005).  “Coastal water quality 
impact of stormwater runoff from an urban watershed in southern California.”  Environmental Science 
and Technology, 39:5940-5953. 
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Regional Research Monitoring Program (Stormwater Monitoring Coalition) 
 
The County continues to participate in a leadership role in this collaborative effort by southern 
California Phase I municipal stormwater NPDES Principal permittees, NPDES regulatory 
agencies and SCCWRP.  The goal of this working group is to identify region-specific research 
needs to better understand stormwater mechanisms and impacts, and to collectively sponsor 
the development of assessment techniques and methodologies that will enable more informed 
and consistent stormwater management decision-making across the region.  The Stormwater 
Monitoring Coalition (SMC) relationship is formalized in an agreement signed by the following: 

• California Regional Water Quality Control Board, Los Angeles Region 

• California Regional Water Quality Control Board, San Diego Region 

• California Regional Water Quality Control Board, Santa Ana Region 

• City of Long Beach 

• County of Orange, RDMD 

• County of San Diego Stormwater Management Program 

• Los Angeles County Department of Public Works (LACDPW) 

• Riverside County Flood Control and Water Conservation District 

• San Bernardino County Flood Control District 

• Ventura County Watershed Protection District 

• Southern California Coastal Water Research Project (SCCWRP) 

The multi-agency collaboration has demonstrated its effectiveness in working together to 
identify common needs and to efficiently use public funds in coordinating regional stormwater 
research efforts.  In its first year of formation (2001-02), the SMC assembled a panel of nationally 
recognized experts in relevant technical discipline areas to assist them in the development of a 
five-year priority research agenda which would serve as the basis for activities by the SMC in 
the foreseeable future.  The report is entitled “Stormwater Research Needs in Southern 
California”, and can be found online at 
ftp://ftp.sccwrp.org/pub/download/PDFs/358_stormwater_workplan.pdf 
 
The SMC has initiated several of the 15 research projects identified in the research agenda.  
A summary of project accomplishments during the 2005-06 reporting period are as follows: 
 
Building a Regionally Consistent and Integrated Freshwater Stream Bioassessment Monitoring 
Program  
Status: 67% complete 
  
Assessment of freshwater biological communities represents a potentially powerful tool for 
evaluating the effects of discharges in southern California creeks and streams.  Bioassessments 
integrate the effects of multiple stressors, including chemical pollutants and physical alterations 
in receiving waters.  The value of biological assessments is that they are closer to many of the 
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defined beneficial uses of receiving waters (i.e. aquatic life, warm water habitat, cold water 
habitat) than chemically-derived water quality objectives. 
 
The goal of this study is to build a regionally consistent bioassessment monitoring program. 
This project will be completed in three phases including: 1) building a monitoring 
infrastructure; 2) calibrating and validating a regional assessment tool; and 3) designing an 
integrated, coordinated regional monitoring program.  The first phase focuses on creating a 
monitoring infrastructure so that multiple agencies are properly trained, data are collected in 
comparable manners, and data can be efficiently shared.  The second phase focuses on 
developing an assessment tool that is robust enough to be used by all agencies across the 
region.  This will enable a consistent approach for evaluating the status of freshwater biological 
communities and provide the answers regarding community impacts to managers in 
meaningful and understandable terms.  The third phase focuses on creating a study design that 
most efficiently answers specific questions of interest at large regional scales.  Addressing some 
questions at regional scales can provide cost efficiency for addressing reference condition, 
cumulative impacts, and when nested within a local sampling design, provides unparalleled 
information for providing context to local monitoring data.  
 
Our main collaborator on this project is the California Department of Fish and Game (CDF&G).  
The project is 50% funded by the SWRCB, whose main desire is to ensure integration with the 
Surface Water Ambient Monitoring Program (SWAMP).  This will provide further value to SMC 
member agencies.  To help accomplish this project, an SMC Technical Subcommittee has been 
formed. 
 
All three phases have been implemented by the SMC.  The first goal towards monitoring 
infrastructure is nearly completed.  SMC member agencies have used training, workshops, field 
audits, enhanced laboratory quality assurance activities, and draft information management 
and field protocol documents.  Of particular note, SMC member agencies have helped to create 
an important network of laboratory taxonomists called the Southwestern Association of 
Freshwater Invertebrate Taxonomists that will be important in standardizing and ensuring the 
quality of laboratory identifications.  The second task to evaluate an assessment tool is nearing 
completion.  The southern California index of biological integrity (SC IBI) was being tested in 
low gradient streams with 45 samples collected last summer and the laboratory analysis 
completed just this quarter.  The Bioassessment Technical Working Group will review these 
preliminary data analysis at their upcoming meeting.  The project has been so successful that 
the Working Group helped SCCWRP and CDFG to prepare a State Consolidated Grant 
proposal to test the SC IBI in another important habitat; non-perennial streams.  Finally, the 
Working Group is about one –third of the way though its third task of developing a Regional 
Watershed Monitoring workplan.  The goal of the Regional Watershed Monitoring program 
would be to increase the effectiveness of existing NPDES monitoring programs by integrating 
the monitoring not only among permittees, but with other large-scale programs such as the 
State’s Surface Water Ambient Monitoring Program (SWAMP).  The Working Group has 
identified three important questions for regional monitoring to address: 

• What is the ecosystem health of watersheds in the So Cal Region? 
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• What are the major stressors to aquatic life? 

• Are conditions in locations of special interest getting better or worse? 

The Working Group has started creating the monitoring design to answer these questions.  
What’s more, they have begun identifying redundancies and inefficiencies in existing NPDES 
programs that could be reprogrammed towards a regional design so that minimal increases in 
effort will be required to implement it.  One other way to help implement the regional 
monitoring program is to find additional partners.  To this end, the Wetland Recovery Project 
(WRP), other RWQCBs, and additional NPDES permittees have approached the SMC for 
potential collaboration.  This project should be completed within the upcoming fiscal year. 
 
Laboratory Intercalibration Study  
Status: 5% complete 
 
One goal of the southern California Stormwater Monitoring Coalition (SMC) is to compile 
monitoring data from separate monitoring programs to make regionwide assessments.  The 
SMC has begun integrating their monitoring programs by agreeing on goals, objectives, and 
study designs as part of their development of a southern California Model Monitoring Program  
ftp://ftp.sccwrp.org/pub/download/PDFs/419_smc_mm.pdf .  As part of the model 
monitoring program, 11 analytical laboratories that perform chemical analysis of runoff samples 
for SMC member agencies conducted an intercalibration study to assess interlaboratory 
variability and enhance comparability. 
 
The laboratory intercalibration study quantified the range of variability both within and among 
laboratories that SMC member agencies can expect when examining their own data, or 
combining data with other agencies.  It was successful because the laboratories worked together 
to minimize interlaboratory variability through the use of performance-based limits for 
accuracy, precision, and sensitivity.  The intercalibration study also defined a series of protocols 
for specific analytical techniques where performance-based guidelines needed to be enhanced 
with methodological consistency to ensure comparability.  Finally, the intercalibration and 
resulting guidelines/protocols were documented in a Laboratory Guidance Manual for SMC 
member agency laboratories 
<ftp://ftp.sccwrp.org/pub/download/PDFs/420_smc_chem.pdf>.   
 
The laboratory Guidance Manual and intercalibration effort, however, was incomplete in three 
areas.  The first area was the need to repeat the intercalibration periodically as new laboratories, 
or new personnel at existing laboratories, come along.  The second area was the need to 
intercalibrate on additional constituents.  The original laboratory calibration focused on 
suspended solids (TSS), nutrients, and trace metals.  Organic constituents such as chlorinated 
hydrocarbons (CHC), organophosphorus pesticides (OP), and polycyclic aromatic 
hydrocarbons (PAH) were not included.  Third, the integration of the laboratory performance-
based guidelines were insufficiently integrated into monitoring programs.  While the 
Laboratory Manual could be used as citation for monitoring agencies or regulatory compliance, 
no specific permitting or contractual language was provided for SMC member agencies. 
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The goal of this proposal is to complete the three areas of missing information to make the 
Laboratory Guidance Manual an ongoing and effective document.  It will involve three steps: 1) 
repeat the laboratory intercalibration for TSS, nutrients, and trace metals; 2) initiate an 
intercalibration for organic constituents; and 3) create draft contract language for integration 
into stormwater monitoring programs.  This project has just started and will take at least three 
years to complete.  However, the outlook for success is so positive, the SMC is amending the 
agreement to include toxicity testing. 
 
Newport Bay Dissolved Oxygen and Algae Distribution Study 
 
In Newport Bay, the spatial and temporal extent of hypoxic/anoxic events and their 
relationship to macroalgal blooms is unknown. Previous data collection efforts were limited to 
depths less than 1 foot below the surface or were instantaneously collected. As a result, there is 
not a continuous record of dissolved oxygen (DO) in bottom waters of Upper Newport Bay.  In 
April 2005 The County received a Proposition 13 grant from the State Water Resources Control 
Board to collect the continuous dissolved oxygen data and macroalgae cover estimates needed 
to assess the spatial and temporal extent of hypoxia/anoxia in the Bay, which is essential in 
determining whether or not designated beneficial uses are protected. Concurrent evaluation of 
the extent of macroalgae will provide insight into the relationship between hypoxia/anoxia and 
the extent of macroalgae. 
 
During the reporting period, water column DO, temperature, conductivity, salinity, depth and 
pH were continuously monitored in surface and bottom waters at 3 sites in Upper Newport 
Bay. Data were collected at 30 minute intervals beginning June 15 and ending December 28 
2005. Sondes were inspected, checked for drift, recalibrated and the data were downloaded on a 
bi-weekly schedule.   
 
All data collected from the sondes and all of the quality assurance (QA) data were compiled 
into an Access database for ultimate posting and/or distribution. There was a total of 1143 
deployment days for all six monitoring locations (surface and bottom at 3 sites). There were 903 
days when all data (depth, temperature, salinity, DO, pH) were useable and 978 days of useable 
DO data. 
 
Intertidal macroalgal distribution was surveyed with high-resolution false color infrared (CIR) 
aerial photography during daytime low tides on three occasions during in-situ water quality 
measurements:  July 26, September 17, and October 31, 2005. To provide a data set to interpret 
the aerial images and assess accuracy, macroalgal abundance was measured on the ground by 
SCCWRP and Moss Landing Marine Laboratory personnel during each overflight. The percent 
cover of different substrate types was determined using a quadrat at ~30 random locations 
throughout UNB. The coordinates of each location were recorded with a sub-meter accuracy 
GPS.   
 
The digitized aerial images were orthorectified (i.e., corrected for distortions introduced by the 
camera geometry, look angles, and topography) and georegistered using the coordinates of 
recognizable landmarks (25-40 for each image) taken from the “Google Earth” website. Then all 
images taken during one day were merged using ENVI “mosaic” option to obtain a single 
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composite image for each survey.  The results of the analysis of aerial photography were 
compared with the results of ground sampling. All these data were collected near the water 
edge during low tide and were attributed to a distinct stratum of the intertidal zone.  
 
A series of statistical analysis of the DO data, the macroalgae data, and the relationship between 
the two was begun and will be completed in the next reporting period. The DO (and other 
water quality data) will be analyzed for repeating patterns or cycles using a variety of time 
series analyses. Spatial and temporal patterns will be investigated in relationship to physical 
processes such as tides, wind, time of day, and solar irradiance. In addition, correlations 
between DO at the surface and at the bottom will be investigated. Images of macroalgal extent 
will be analyzed and compared to ground-based data collected concurrent with the aerial 
overflights to determine the accuracy of data obtained from remote sensed images. The remote-
sensed images will be analyzed for extent of algae and spatial and temporal patterns between 
the three time points assessed. Finally, relationships between water quality parameters and 
macroalgal extent will be investigated. The results and conclusions of these analyses will be 
provided in the draft (due July 31, 2006) and final (due October 31, 2006) project reports.    
 
Newport Bay Fecal Coliform TMDL Source Identification and Management Plan 
 
The fecal coliform TMDL was adopted in 1999 to improve bacterial quality, reduce public health 
risks and improve water contact recreational activities in the Bay.  Beach Warning and Beach 
Closure postings based on bacterial levels have increased over the past few years. The 
development of a Source Management Plan, as required by the fecal coliform TMDL, is made 
difficult by the many different urban and natural sources of fecal indicator bacteria in the Bay, 
the apparently episodic and diffuse nature of these sources, and the fact that bacteria are 
intrinsically non-conservative (i.e., they die-off and grow in the environment). In February 2005, 
the County received a Proposition 13 grant from the State Water Resources Control Board to 
identify and quantify the contribution of urban and natural sources of fecal indicator bacterial 
impairment in Newport Bay to define the relative contribution of FIB and viruses to water 
quality impairment of the Bay, and to prepare a Fecal Coliform TMDL Source Management Plan 
evaluating and prioritizing sources of fecal coliform bacteria and BMPs to address the sources. 
 
During the reporting period, the monitoring and quality assurance project plans were 
developed. The monitoring plan was developed based on extensive conversations and meetings 
with the grant manager and members of the Newport Bay Fecal Coliform TMDL Technical 
Advisory Committee (TAC). Data collection was initiated in December 2005 and will continue 
through December 2006. Data collection activities included:  completion of 18 bay to ocean 
transects; (2) completion of 3 intensive storm studies; (3) completion of the two wet-weather 
diurnal intertidal sediment studies; (4) completion of FIB die-off and/or regrowth microcosom 
study; (5) inventory of storms drains with the City of Newport Beach that will assist in the 
estimation of FIB loadings; (6) initiation of biochemical identification of Newport Bay E. Coli 
isolates; (7) trouble-shooting of E. coli microarray for identification of E. coli adapted to the 
environmental condition and those shed directly from feces;  (8) completion of upper basin 
intensive survey during a macroalgae bloom event; (9) completion of die-off and re-growth of 
FIB from bird feces microcosm study; (10) design of synoptic study of lower bay;  and (11) 
design of two next microcosm studies.   
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During the next reporting period, preliminary data results will be presented to the TAC on July 
21, 2006. In February 2007 reports documenting the identification and quantification of urban 
and natural sources of FIB in Newport Bay will be submitted. A source management plan will 
be developed based on the information presented in these reports. 
 
Development of California Sustainable Watershed/Wetland Information Manager 
(CalSWIM) – Prototype Database 
 
In response to a commitment to develop a prototype watershed database for cumulative impact 
assessment, the County on behalf of the Orange County Stormwater Program has joined with 
the University of California, Irvine (UCI) in developing and implementing a prototype database 
called the California Sustainable Watershed/Wetland Information Manager (CalSWIM). 
CalSWIM will be a web-based expert system and database focused, initially, on Newport Bay 
and the Newport Bay watershed.  CalSWIM will be designed with a user friendly and 
instruction-rich interface to facilitate its use by individuals from a wide spectrum of educational 
backgrounds and technical expertise.  The technical objective of CalSWIM is to provide an 
interactive platform for coastal wetland and watershed managers, planners, and engineers to 
explore alternative wetland and watershed management strategies.  By exploring the (often 
unintended) consequences of management decisions in a virtual environment before 
implementation, CalSWIM should promote cost-effective and scientifically justifiable decisions 
regarding the monitoring, management, and alternation of coastal urban wetlands and their 
associated watersheds.  While the focus is on providing a decision making platform for coastal 
managers, the "SimCity" character of CalSWIM's design may also lead to its use by other user 
groups, including educators, environmentalists, and the lay public.   
 
A highly interdisciplinary team of researchers from four universities (UCSD-Scripps Institution 
of Oceanography, UCI, UCLA, and Caltech-JPL) participated in the development of the 
CalSWIM concept.  From this concept,  a formal research proposal was developed and 
submitted to NOAA's 2004 call for "Ecological Forecasting" proposals.  The CalSWIM proposal 
was designated by the review panel as "fundable", and scored in the top four of all proposals 
submitted to the program.   Unfortunately, due to funding reductions in the Ecological 
Forecasting program, NOAA could fund only the top two proposals.   
 
In the interim, the County funded a small subset of the original research team (a computer 
scientist and environmental engineer) to construct a prototype CalSWIM web site that will focus 
on two components: 1) the assimilation of data and information on Newport Bay and the 
Newport Bay watershed; 2) the integration of a subset of the data for fecal indicator bacteria 
impairment with a forecasting model developed by UCI.  During this reporting period, a 
prototype web site was completed (www.calswim.org).  The web page provides information on 
the San Diego Creek/Newport Bay watershed to visitors through four tools: 

1. Explore – Through this portal visitors can explore the watershed through an interactive 
map, view its creeks and tributaries, land uses, and monitoring stations. Geo-referenced 
photos, reports, and monitoring data are also available through this portal;  
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2. Simulate – Users are able to evaluate the behavior of the watershed in Upper Newport Bay 
using an advanced model of pollutant concentration developed at UCI;  

3. Analysis – Monitoring data for specific constituents and time periods can be displayed 
graphically; and, 

4. Data Query - Monitoring data and reports are made available through direct queries to 
monitoring program databases.  

While it is hard to predict how the CalSWIM will develop as a complete project without 
additional significant funding support, the concept has the potential to break new ground in the 
way that environmental monitoring data are archived, analyzed, and ultimately utilized by 
regulators, permittees, researchers, educators, environmental groups and the lay public.  The 
initial steps outlined above have lead to a self-sustaining web resource that is evolving with 
respect to information content, simulation capability, and user impact. Followup actions are 
being planned by the County for 2006-07 to further improve the availability of current data 
through CalSWIM. 
 
C-3.5  Regulatory Directives 
 
13225 Directive for Aliso Creek  
 
On March 2, 2001 the San Diego Board issued a written directive pursuant to California Water 
Code Section 13225 to the County of Orange, Orange County Flood Control District and the 
Aliso Creek watershed cities (Watershed Permittees). The directive found that the Watershed 
Permittees may be discharging waste with high bacteria levels from municipal storm drain 
outfalls into Aliso Creek and its tributaries. As a result the Watershed Permittees were directed 
to conduct an evaluation of the relative contribution of the urban stormwater discharges to the 
impairment of beneficial uses or the exceedances of water quality objectives and, where 
necessary, take appropriate measures to eliminate the sources of pollution. 
 
The Directive required the Watershed Permittees to submit an initial report by April 30, 2001 
and submit quarterly progress reports by July 31, October 31, January 31, and April 30 of each 
year until the San Diego Board determines that the nuisance discharges have been prevented to 
the Maximum Extent Possible (MEP). The County on behalf of the Watershed Permittees 
submitted the initial report on April 30, 2001, and has submitted progress reports quarterly 
from 2001 through September 2005. Detailed information on the Permittees’ efforts to identify, 
evaluate, and reduce or eliminate sources of bacterial contamination, including the County’s 
efforts described below, may be found in these quarterly progress reports which are available 
on the Watershed and Coastal Resources Division website at www.ocwatersheds.com. 
 
The County is responsible for implementing elements of its LIP in unincorporated areas of the 
County. The County’s unincorporated areas within the Aliso Creek watershed contain one 
storm drain outfall that meets the minimum size criteria of 39 inches, but otherwise does not 
contain drainage areas with significant urban land use. Therefore, the County’s main 
responsibilities pursuant to the Regional Board’s Directive include coordinating the Watershed 
Permittees’ activities, conducting the monitoring program, and compiling Watershed Permittee 
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information and monitoring data necessary to prepare the quarterly progress reports, and 
developing prototype bacteria BMP projects (see prior discussion on J01P28 Clear Creek System 
and J01P01 Munger Storm Drain Sand/Media Filter). 
 
Through 2004-05, the County continued to implement the Aliso Creek Bacteria Monitoring 
Program and quarterly reports were submitted utilizing the simplified quarterly reporting for 
the Directive template form and letter.  The County also worked with the Watershed Permittees 
and Regional Board staff to revise the Aliso Creek Watershed Action Plan (Formerly Watershed 
Chapter) to incorporate the requirements of the Directive and to provide information on 
planned activities and progress made in reducing bacteria loads to Aliso Creek.  A revised 
monitoring program to provide more focus on source identification and local evaluation of the 
effectiveness of the Watershed Permittees’ activities to reduce bacteria levels was evaluated by 
the Regional Board staff.    
 
During the 2005-06 reporting period, the revised regional monitoring program that more 
efficiently allocates efforts to source identification and reduction was approved by the Regional 
Board at the October 2005 board meeting and implemented in June 2006.   The revised program 
focuses monitoring efforts on a group of status and trends sites near the bottom of the 
watershed and a second set of BMP evaluation sites at high-priority drains throughout the 
watershed. Monitoring occurs at a higher frequency than in the original program, but only 
during the two-month period in late summer when bacteria levels are highest. Analyses of the 
available monitoring data show that this design will sufficiently track compliance with REC1 
standards in the area of highest recreational use in the lower watershed and document the 
effectiveness of BMPs implemented at the high-priority drains.  
 
The revised program also contains important adaptive components that will ensure the 
monitoring program maintains its focus on key management questions, responds appropriately 
to monitoring findings, initiates new activities only when they are supported by the monitoring 
data, and reduces monitoring effort when it no longer provides useful information.  
 
The revised program design will focus on bacterial contamination and will: 

• Document trends in water quality at high-priority locations 

• Evaluate BMPs implemented to improve water quality 

• Support source identification efforts. 

The monitoring of status and trend sites focuses on answering two questions:  

1. Are conditions in receiving waters protective of beneficial uses? (status) 

2. Are conditions in receiving waters getting better or worse over time? (trends) 

Status and trends monitoring takes place at five core stations in the lower portion of the 
watershed, which past studies indicate is the area of highest recreation use and related concern 
about potential human health impacts. Despite some variability among them, the stations as a 
group provide a picture of conditions in the lower portion of the Creek. These five stations will 
be monitored during August and September, at a frequency of 10 samples per month. This 
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period represents the most conservative sampling period because it captures the annual peak of 
bacteria levels in the watershed and the time of year that body contact recreation is most likely. 
 
The BMP evaluation monitoring focuses on answering three questions: 

1. Have bacteria loads from the high-priority drains decreased?  

2. Are BMPs having their intended effects on concentrations in and/or loads from the drains? 

3. Have impacts from high-priority drains on the receiving waters decreased? 

Data from the BMP evaluation sites will also be compared to the results of the status and trends 
monitoring in the lower sections of Aliso Creek. This will help to assess whether a reduction in 
loads at the high-priority drains is associated with improving conditions in the lower Creek. 
  
Data and results of the revised monitoring program will be submitted on an annual basis on 
November 15th of each year (See Section C-11 of the Unified Annual PEA).   
 
13267 Directive for Lower Santa Ana River 
 
In December of 2003, the County and cities within the lower Santa Ana River watershed 
received a 13267 Directive from the Santa Ana Regional Board. During the 2003-04 reporting 
period, the County conducted numerous investigations into the causes of elevated levels of 
bacterial indicators in the Lower Santa Ana River watershed. These activities included an 
extensive investigation of all drains located downstream of the in-channel diversions 
(conducted by the County), investigations of levels of bacterial indicators in the sediments of 
the Santa Ana River (conducted by the Health Care Agency), and investigation of non-storm 
water flows from non-diverted drains (conducted by the City of Costa Mesa).  
 
An initial study by the Orange County Health Care Agency (HCA) showed elevated levels of 
indicators in the sediments of the Santa Ana River.  During the current reporting period (2004-
05), a follow-up study was conducted by HCA and the results indicated low to non-detect levels 
of indicator bacteria in the sediments. 
 
The investigation of the drains conducted in the 2003-04 reporting year resulted in a 
determination that these drains were not causing or contributing to violations of fecal indicator 
bacteria standards as no flows were present.   However, some additional follow-up 
investigations were requested by the Executive Officer to be completed during the 2004-05 
reporting period.  These activities are summarized below. 
 

• From June 6 to June 22, 2005, the County conducted a two week intensive investigation 
of a drain from Mariner’s Point, a state-regulated mobile home park.  The objective of 
the investigation was to characterize the nature of dry weather runoff discharge to the 
Lower Santa Ana River (River) from the property, in terms of its representative flow 
volume and bacterial quality.  The intent was to determine if the discharge constituted a 
source of substantive adverse bacteria quality impacts to downstream receiving waters, 
especially as a significant contributory source to bacteria quality problems in the 
surfzone areas of Huntington Beach.  The investigation concluded: 
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1. Virtually all discharge from the property during the dry weather characterization 

period was attributable to groundwater inflow rather than surface runoff. 

2. Fecal indicator bacteria were elevated in the Mariner’s Point property discharge wet 
well relative to the low levels found in influent groundwater, strongly indicative that 
bacterial water quality degrades once in the wet well environment.  Degradation was 
most likely either through rodent access into the partially submerged surface 
drainage influent pipe, or through sequestering and propagation of bacteria within 
the wet well reservoir itself.  

3. While levels were in excess of single sample and collective (geometric mean) AB411 
bacteria quality standards, levels were not sufficiently high as to be indicative of a 
significant and egregious fecal source.  There was no indication whatsoever of a 
human contributory source.  Note: It should be recognized that the results were 
evaluated against AB411 bacteria standards for comparative purposes only, as an 
urban runoff catch basin/wet well is not required to meet water contact recreational 
standards and would not be expected to. 

4. Bacteria loadings were insufficient to unilaterally create unacceptable water contact 
conditions along the Lower Santa Ana River or the Huntington Beach surfzone. 
Nevertheless, the drain is source of persistent dry weather bacterial loading to the 
river which should be minimized or corrected if possible.   

5. Given that the nature of the bacteria source is modest, likely transient, and relatively 
uncontrollable, the most effective approach toward load reduction would be to 
minimize wet well groundwater inflow and corresponding discharge volumes  

• Dredging was conducted by the US Army Corps of Engineers in the Lower Santa Ana 
River during the current reporting period (2004-05).  The County confirmed with the 
Corps that no additional drains were buried beneath accumulated sediment. 

• The City of Costa Mesa contracted with Geomatrix Consultants to confirm that a drain at 
the Victoria Street bridge was not discharging into the Greenville-Banning Channel.  
Several surveys were conducted over a one week period in April 2004 and no 
measurable flow was detected. 

• The County confirmed in June 2004 that an underpass drain located on the left side of 
the Santa Ana River at Adams Avenue does not contain any other pipes or connections 
and only serves as drainage during rain events for the underpass. 

• In April 2004, Caltrans confirmed for the County that an underpass drain located on the 
left side of the Santa Ana River at the Coast Highway Bridge does not receive or 
discharge runoff from the Coast Highway.   

The County conducted visual inspections of the bike paths and beach area at the outlet of the 
Santa Ana River.  Visual observations indicated that the majority of pet (i.e. dog) activity was 
concentrated on the City of Newport Beach side of the outlet.  The City of Newport Beach has 
BMPs already in place, including the posting of signs requiring the removal of feces, dispensers 
for pet waste bags, and a water quality enforcement officer who patrols the area four to five 
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times per day.  Additionally, the County added additional sign postings on the County side of 
the River banning dogs from the beach (per a County of Orange ordinance). 
 
C-3.6   Plan Development Modifications  
 
There were no modifications to the Plan Development section of the County’s LIP (Section A-3) 
during the reporting period.
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP SectionA-4.1) 
 
This section discusses the legal authority established by the County for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 County Authority to Control Pollutant Discharges (LIP Section A-4.3) 
 
As discussed in Section A-4.3 of the LIP, the County has substantial legal authority to control the 
discharge of pollutants to its municipal stormdrain system through a variety of tools which include: 

1)  The Water Quality Ordinance (Orange County Codified Ordinance (OCCO) Sec. 4-13-10 et seq. 
(County Regulations) and OCCO Sec. 9-1-10 et seq. (Flood Control District Regulations)) 
prohibits unpermitted discharges to the municipal storm drain system and provides the 
authority for BMPs in new development and significant redevelopment. 

2)  The Orange County Grading and Excavation Code (OCCO Sec. 7-1-800 et seq.) regulates 
excavation, grading and establishes administrative requirements for the issuance of permits in 
accordance with the requirements in the Uniform Building Code. 

3)  The Litter Control Ordinance, as a part of the Water Quality Ordinance (OCCO Sec. 4-13-52 et 
seq. (County Regulations) and OCCO Sec. 9-1-52 et seq. (Flood Control District Regulations)), 
prohibits the disposal of any waste material on any public or private property. 

4)   The Fats, Oils, and Grease Disposal Ordinance (OCCO Sec. 9-1-120 et seq.), specifies 
appropriate disposal requirements for a food facility to assure that those facilities control, and 
appropriately dispose of fats, oils and grease so as to assure that their operations do not cause 
sanitary sewer blockages.    

5)  The Orange County Solid Waste Management Ordinance (OCCO Sec. 4-13-17 et seq.), 
regulates where solid and liquid wastes, including hazardous and industrial wastes may and 
may not be deposited or discharged.  

6)  The Uniform Fire Code, which has been adopted into the codified ordinances of the County 
and the cities and prohibits the discharge of any waste liquid containing crude petroleum or its 
products “into or upon” any drainage canal or ditch, storm drain, sewer, or upon the ground. 

 
C-4.3 Legal Authority Modifications 
 
During the reporting period, the Orange County Water Quality Ordinance was amended to 
authorize the Director of John Wayne Airport to designate Authorized Inspectors to enforce the 
ordinance within airport right of way. The amended ordinance (Exhibit A-4-I) has been included as 
Attachment C-4.1 of this report. 
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C-5.0  MUNICIPAL ACTIVITIES 
 

C-5.1 Introduction (LIP Section A-5.1) 

This section of the PEA discusses the implementation of the inventory, prioritization, 
inspection, BMP implementation and reporting program for County facilities and field 
programs during the 2005-06 reporting period. 

The County has incorporated the Model Municipal Activities Program described in DAMP 
Section 5.4 as the basis for Section A-5 of its LIP.  This municipal activities section presents the 
results of the Municipal Activities Program carried out by the County to protect receiving 
waters from discharges of pollutants.  

C-5.1.1 Overall Program Management 

Within Section A-5.0 of the LIP, the County has identified which County Departments are 
responsible for the implementation of municipal activities.  

C-5.2  Inventory of County Fixed Facilities, Field Programs, and Drainage Facilities (LIP 
Section A-5.2) 

The County has developed a watershed based inventory of its fixed facilities. The updated 
inventory is attached (see Attachment C-5.3).  The inventory is updated on an ongoing basis 
and submitted annually to the Regional Boards. Summaries of the County’s fixed facility 
inventory are provided in the following tables: 
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2005-06 Summaries of County Fixed Facilities 
 

Main Municipal 
Fixed Facility Types Sub-Category Facility Types Total Number of 

Municipal Facilities 
Municipal Waste Facilities * Active or Closed Municipal 

Landfills/Household Hazardous Waste 
Collection Sites 

9 

Corporation Yards Corporation Yards 10 

Airfields (Landside Operations) 1 
Parks and Cemeteries 36 
Public Buildings (Police, Fire, Libraries, 
etc.) 47 

Harbor/Boat/Shipping Yards 5 
Animal Shelters/Services 2 
Public Parking Facilities 8 
Detention Facilities 7 
Housing Units 5 

Other Municipal Owned 
Facilities 

Other 15 
 Total for all Categories 145 
* The active landfill in an unincorporated area is also included within the County’s industrial 
facility inventory (Attachment C-9.2 of this report). 
 

2005-06 Summaries of County Municipal Facilities by Watershed  
 

Number of Municipal Facilities in Each Watershed 

Santa Ana Region San Diego Region 
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Landfills/ 

Household 
Hazardous Waste 
Collection Sites 

2 2 1 3 0 0 0 0 0 1 0 9 
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Number of Municipal Facilities in Each Watershed 

Santa Ana Region 
 

San Diego Region 
 

Sub-Category 
Fixed Facility 

Types 
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Corporation Yards 0 0 2 4 0 0 2 0 2 0 0 10 

Airfields (Landside 
Operations) 0 0 0 1 0 0 0 0 0 0 0 1 

Parks and 
Cemeteries 3 3 11 6 0 3 2 1 6 1 0 36 

Public Buildings 
(Police, Fire, 
Libraries, etc.) 

2 6 7 21 0 1 7 1 2 0 0 47 

Harbors/ 
Boat/ 
Shipping Yards 

0 1 0 0 2 0 0 0 2 0 0 5 

Animal Shelters/ 
Services 0 0 2 0 0 0 0 0 0 0 0 2 

Public Parking 
Facilities 0 0 1 6 0 0 0 0 1 0 0 8 

Detention Facilities 0 0 3 2 0 0 0 0 2 0 0 7 

Housing Units 0 4 1 0 0 0 0 0 0 0 0 5 

Other 2 1 8 3 0 0 0 0 1 0 0 15 

Total for all 
Categories 9 17 36 46 2 4 11 2 16 2 0 145 

 
The inventory may change annually with acquisition or sale of County property.  During  
2005-06, three properties were deleted from the inventory and three were added for no net 
change in the total number of facilities. 
 
C-5.3    Prioritization (LIP Section A-5.3) 
 
All County field programs are prioritized as high. Field programs include the maintenance and 
inspection of County-owned drainage facilities, roads, streets, and highways.  

The County has prioritized its fixed facilities as high, medium or low based on their respective 
threat to water quality. Summaries of the prioritizations are provided in the following tables: 
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2005-06 Summary of County Municipal Facility Prioritization 

 
  Total Number of Fixed Facilities Municipal Fixed Facility Prioritizations 

Santa Ana Region San Diego Region 
Mandatory high priority facilities 32 19 
Number of medium priority facilities 0 0 
Number of low priority facilities 78 16 

Total Number of Facilities 110 35 

 
2005-06 Summary of County Municipal Facility Prioritization by Watershed 

 
Municipal 

Fixed Facility 
Prioritizations 

Total Number of Fixed Facilities 
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Number of 
high  

priority 
facilities 

    2 5 6 17 2 3 3 1 10 2 0 51 

Number of 
medium 
priority 
facilities 

0 0 0 0 0 0 0 0 0 0 0 0 

Number of 
low 

priority 
facilities 

7 12 30 29 0 1 8 1 6 0 0 94 

Total Number  9 17 36 46 2 4 11 2 16 2 0 145 

 
The fixed facility prioritization is updated on an ongoing basis and provided to the Regional 
Boards as a part of each PEA submittal as part of the updated municipal inventory (see 
Attachment C-5.3). Prioritization categories may change based on information acquired during 
inspections.  
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C-5.4   Model Maintenance Procedures (LIP Section A-5.4) 
 
Model Maintenance Procedures (MMP) fact sheets were developed as a part of the Municipal 
Activities program.  The fact sheets include a description of specific BMPs for common 
municipal activities that may cause pollutant discharges and provide Pollution Prevention 
measures that the facility and/or program should implement.  The activity based MMP fact 
sheets are included as Exhibit A-5.III of the County’s LIP. 
 
C-5.5    Inspection (LIP Section A-5.5) 

Inspections are conducted at the frequencies listed in Table A-5.2 of the LIP as shown below. 

              Municipal Fixed Facility/Field Program Inspection Frequencies 

Inspection Frequencies 

Facility/Program Inspection Frequency 

Fixed Facilities 

County Corporation Yards Quarterly 

 
High Priority Fixed Facility 

 
Annually 

Medium Priority Fixed Facility Biannually  

Low Priority Fixed Facility Once During First Year of Program 
Implementation 

Field Programs 
High Priority Field Programs Annually 

Drainage Facilities 

Drainage Facilities  
Annually Before the Wet Season, with 

Additional Inspections as Needed During 
the Wet Season 

The inspections generally include a review of the material and waste handling practices, BMP 
implementation and focus on identifying visual evidence of past or present unauthorized non-
stormwater discharges.   

Inspections of drainage facilities and roads are conducted by Resources and Development 
Management Department /Operations and Maintenance (O&M) inspectors. Fixed facility and 
field program inspections are carried out by the facility site manager, the field supervisor 
and/or an inspector from RDMD/Watershed and Coastal Resources Division (WCRD).  
Inspections of fixed facilities by a WCRD inspector provide an opportunity for additional 
training of the facility manager. WCRD inspectors also conduct follow up inspections as 
necessary. 
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2005-06 Summary of Inspections Conducted 

Main Municipal 
Fixed Facility Types Sub-Category Facility Types Total Number of Municipal 

Facilities Inspected 

  Santa Ana 
Region 

San Diego  
Region 

Municipal Waste 
Facilities  

Active or Closed Municipal 
Landfills/Household Hazardous Waste 
Collection Centers 

 
6 

 
1 

Corporation Yards Corporation Yards 6 4 
Airfields (Landside Operations) 1 N/A 
Parks and Cemeteries 3 9 
Public Buildings (Police, Fire, Libraries, 
etc.) 

          
4 5 

Harbors/Boat/Shipping Yards 2 2 
Animal Shelters/Services 1 N/A 
Public Parking Facilities 7 1 
Detention Facilities 1 0 
Housing Units 0 N/A 

Other Municipal 
Owned Facilities 
 

Other 6 1 
Total for all 
Categories 

 37 23 

 
A total of sixty facilities were inspected during the reporting year. During the previous 
reporting period, the total number of facilities inspected was seventy-three.  The number of 
inspections is expected to decrease for each reporting period during the remainder of the permit 
term as low priority facilities are required to be inspected only once during the permit term if 
no issues exist. Including quarterly corporate yard inspections, a total of seventy inspections of 
facilities were conducted. Additionally, twenty-eight field activity inspections were conducted. 
 
As part of its municipal facility inspections the County inspectors also determine the level of 
BMP implementation and assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspector uses best professional judgment in deciding how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted during the current 
reporting year, a summary of the status of the BMP implementation by watershed is provided 
in the following table. 
 
 
 
 
 
 

0037159



 

SECTION C-5, Municipal Activities       
  

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Municipal Activities – Attachment 1 C-5 -7 

2005-06 Summary of BMP Implementation Status by Watershed 
 

Watershed 

Number of 
Facilities with 

BMPs Fully 
Implemented 

Number of 
Facilities with 
BMPs Partially 
Implemented 

Number of 
Facilities With 

No BMPs 

Number of Facilities 
Required to 

Implement or 
Upgrade/Modify 

BMPs 
(Sum of Columns 2 

and 3) 
San Gabriel 
River/Coyote 
Creek 

4 0 0 0 

Anaheim 
Bay/Huntington 
Harbor 

4 1 0 1 

Santa Ana River 8 1 0 1 

Newport Bay 16 2 0 2 

Newport Coastal 
Streams 1 0 0 0 

Laguna Coastal 
Streams 3 0 0 0 

Aliso Creek 5 0 0 0 

Dana Point 
Coastal Streams 2 0 0 0 

San Juan Creek 11 1 0 1 

San Clemente 
Coastal Streams 1 0 0 0 

 
Field Programs are not included in the above table as they occur throughout all watersheds. An 
electronic data base of facility inspections is maintained and used to develop an annual action 
plan. Facilities with BMPs only partially implemented are scheduled for additional inspections 
and training by a WCRD inspector.  
 
Structural BMPs have been budgeted for several facilities and installation during 2006-07 will 
complete full implementation of BMPs at facilities with remaining issues.  
 
The number of inspected facilities with only partial BMPs in place has decreased as staff 
becomes more knowledgeable and the focus is now shifting from implementation to BMP 
maintenance. 
 

0037160



 

SECTION C-5, Municipal Activities       
  

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Municipal Activities – Attachment 1 C-5 -8 

C-5.5.1 Enforcement 
 
The County may take various actions when an inspection highlights a problem at a municipal 
facility.  Possible actions include the issuance of verbal and written instructions or additional 
training of County personnel.  In the instance of contracted services, action under the ordinance 
or termination of the contract or lease could occur.  No enforcement actions were taken during 
the reporting period. 
 
C-5.5.2   Reporting 
 
The County made no reports to the Regional Board during 2005-06 concerning discharges from 
fixed facilities which posed a threat to human health or the environment. 
 
C-5.6    Education and Training (LIP Section A-5.6) 
 
C-5.6.1    Training 
 
The County developed and implemented internal job-specific training for its employees.   
Most training is now done on a routine basis by supervisors at “tailgate” trainings in 
conjunction with safety training.  More formal training sessions are held as needed. 
The formal training conducted during the reporting period is summarized in the following 
table: 
 

2005-06 Summary of Internal Training Conducted 

           

 

 

 

 

 

 

 

 

 

Department 
 

Department 
Subcategory Training Module Training 

Dates 
Number of 
Attendees 

RDMD 
 

Real Estate 
Services 

DAMP Appendix B, Exhibits B-5.II & 
B-5.III, Fixed Facility & Field Program 

Model Maintenance Procedure Training 
Modules 

 

2/16/06 10 
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County staff also attended/participated in the following external training: 

 

Title:  Integrated Pest Management Training – Identification and Control of Landscape 
Pests 

 Dates Attended: May 3, 2006 

Sponsoring Organization:  UC Cooperative Extension and the Orange County 
Stormwater Program 

 

Name Department 

Tom Collins RDMD/HBP 

  

Title:  Household Hazardous Waste Information Exchange Meetings/Bimonthly 

 Dates Attended: July 2005, September 2005, November 2005, January 2006, March 2006 

Sponsoring Organization:  Department of Toxic Substance Control and Integrated 
Waste Management Board 

                                                  

Name Department 

Tim Grogan IWMD 

 

Title:  California Used Oil and HHW Conference 

 Dates Attended: April 24-28, 2006 

Sponsoring Organization: Department of Toxic Substance Control and Integrated 
Waste Management Board 

 

Name Department 

Gary Blevins IWMD 

 

 

 

 

Title:  Anaheim PAPA Seminar 
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 Dates Attended: April 4, 2006 

Sponsoring Organization:  Pesticide Applicators Professional Association 

 

Name Department 

Christine Hanson* RDMD/Watershed & Coastal 
Resources 

  

* Staff participated by providing a presentation on the County of Orange Municipal 
Activities Program.  

C-5.6.2    Education 

The County has conducted outreach to its staff working at or on fixed facilities, field programs, 
drainage facilities, contracted activities, and leased facilities within its jurisdiction to ensure that 
they are informed of their responsibilities with respect to water quality.  This outreach has 
included holding workshops, distributing posters, fact sheets, and signage, etc.   A summary of 
the County’s outreach efforts is presented below. 

2005-06 Summary of Printed Material Distribution to County Staff 

Poster, Brochure, or Fact Sheet 
Title/Subject 

Number 
Distributed 

Distribution Method(s) and 
Location(s)  

“Tips for Landscape & Gardening “ 
Brochure 1,275 Distributed with paychecks to all 

RDMD Employees for Earth Day  
Dumpster and Mat Cleaning 
Stickers 12 To Sheriff NPDES Coordinator for 

Sheriff Department Food Facilities 

Poster  “ You Can Protect Water 
Surfaces While Doing Your Job” 1 

Posted in the Newport Beach 
Harbor Patrol Maintenance Shop 

Dumpster and Trash Enclosure 
Stickers 2 

Posted in the Newport Beach 
Harbor Patrol Maintenance Shop 

Article “ Earth day Calls County 
Employees and Residents to Act” 18,000 

Published in County Connection 
employee newsletter 

Article “Be Part of the Solution, 
Prevent Ocean Pollution” 18,000 

Published in County Connection 
employee newsletter 
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Article “Celebrating Earth Day: A 
Natural Thing to Do” 1,260 

Printed in  The Resource, a monthly 
newsletter distributed to RDMD 
employees 

Article “End of Summer Beach Clean 
Up Effort Scheduled” 1,260 

Printed in  The Resource, a monthly 
newsletter distributed to RDMD 
employees 

Total number of outreach 
materials distributed during the 
reporting period: 

39,810 

 
The County website, www.ocwatersheds.com, is listed as a resource material on all training 
material for County personnel.  BMP Fact Sheets are printed from the webpage as needed. 

During the previous reporting period, a total of 93,346 outreach materials were distributed to 
County staff compared with 39,810 this reporting period. The decrease is due to the fact that 
materials are available to download or order from the website and County staff now utilizes the 
website resource more frequently. 

 
C-5.7   Environmental Performance Report 
 
The Environmental Performance Report (EPR) provides information on facility activities during 
the year for use in evaluating the municipal activity efforts and preparing the annual PEA.  The 
report demonstrates a commitment to pollution prevention and source reduction by providing 
an iterative evaluation and corrective action management process. This EPR process 
emphasizes: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports are completed each year by the County from 
inspection forms for each inventoried municipal fixed facility. For the current reporting period, 
109 EPR forms were returned from fixed facilities. The number of completed forms from fixed 
facilities is an increase over the 104 EPR forms returned during the previous reporting period.  
 
The focus of the 2006-07 reporting period will continue to be on conducting inspections of all 
high priority fixed facilities with previously identified issues and field programs utilizing 
WCRD inspectors in order to meet permit requirements, and provide guidance and additional 
training in inspection and reporting procedures to facility site managers and field supervisors.   
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Internal training programs are provided to County staff on an ongoing basis. Due to a large 
number of retirements throughout the County, training during 2006-07 will focus on newly 
assigned staff. 
 
C-5.8   Municipal Activities Program Modifications  
 
The County evaluates the results of the PEA and determines if any program modifications are 
necessary in order to comply with Clean Water Act requirements to reduce the discharge of 
pollutants to the maximum extent practicable.  
 
The following modifications have been made to Section A-5 of the County’s LIP during the 
2005-06 reporting period and are included as an attachment to this report: 
  

• Exhibit A-5.I of the LIP (municipal facilities inventories) updated on an ongoing basis 
(included as Attachment C-5.3 of this report). 
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C-6.0  PUBLIC EDUCATION 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the County’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of urban 
runoff and stormwater pollution to each particular target audience increases the likelihood that 
the messages will be noticed and that the audience will support and participate in the program 
implementation.   
 
The County recognizes that when a community has a clear idea of where the pollution comes 
from, how it directly affects them and what they can do to prevent those effects, the community 
will be more willing to support and participate in the pollution prevention program. The 
County also recognizes that the Third Term Permits set a high expectation for the performance 
of the public education component of the stormwater program. 
 
C-6.2   Countywide Public Education Program (LIP Section A-6.2) 
 
The County has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring 
counties to ensure that media overflow messages are compatible and provides combined media 
buying power that could not be achieved by the County and the other Permittees individually.  
 
C-6.3 County Public Education Focus (LIP Section A-6.3) 
 
The County supports the countywide effort through its financial contributions, participation in 
the Public Education Committee and the use of countywide materials. The County also 
supplements the countywide campaign at a local level to address County specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
During the 2005-06 reporting period the County completed the following: 
 
C-6.3.1   Public Education Material Distribution 
 
The County has distributed approximately 48,365 brochures, magnets, bookmarks, and posters 
at various outreach events, presentations, trainings and through other County agencies. All 
public education materials are available for viewing, downloading and ordering on the County 
website, www.ocwatersheds.com or by calling the County’s 24-hour hotline number, 714-567-
6363. 
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The County provided the following educational materials to its residents through the following 
County Departments:  

 
Resources & Development Management Department (RDMD) 
 
The primary mission of the RDMD is to provide, operate and maintain quality public facilities 
and regional resources for the people of Orange County.  RDMD provides services on a local 
basis to unincorporated areas, to other County agencies and departments and on a countywide 
basis to regional facilities. RDMD provides educational materials to employees and/or 
residents at the following locations:  
 
Construction Management – 1152 E Fruit Street, Santa Ana 
 
The Construction Management Office provides the following materials at the front counter: 
 

• “The Ocean Begins At Your Front Door” 
•  “Keeping Pest Control Products Out of Creeks, River and The Ocean” 
• “Help Prevent Ocean Pollution: Oil Collections Centers” 
• “Help Prevent Ocean Pollution: Tips for Using Concrete and Mortar” 
• “Construction Runoff Guidance Manual” 

 
Main RDMD Office – 300 N Flower Street, Santa Ana 
 
In the lobby of the Osborne Building the following materials are made available: 
 

• “The Ocean Begins At Your Front Door” 
• “Help Prevent Ocean Pollution: Household Tips” 
• “Help Prevent Ocean Pollution: Recycle At Your Local Used Oil Collection Center” 

 
The County Property Permits Public Counter provides the following brochures at the front 
counter to applicants: 
 

• “Help Prevent Ocean Pollution: Tips for Pool Maintenance”  
• “Help Prevent Ocean Pollution: Residential Pool, Landscape & Hardscape Drains” 
 

The Development Processing Center provides the following materials to applicants: 
 
• “Water Quality Management Plan (WQMP) Guidelines Memo” 
• “When Is A WQMP Required?” 
• “WQMP Template:” 
• “Construction Runoff Guidance Manual” 
• “Erosion and Sediment Control Plan (ESCP) Instruction Manual” 
• “Best Management Practices (BMP) Fact Sheets” 
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Operations & Maintenance Division – 1750 S Douglass Rd, Anaheim 
 
In the lobby of the Katella Yard the following materials are made available: 
 

•  “The Ocean Begins At Your Front Door” 
•  “Help Prevent Ocean Pollution: A Guide for Food Service Facilities” 
• “Help Prevent Ocean Pollution: Tips for Using Concrete & Mortar” 
• “Help Prevent Ocean Pollution: Tips for Landscape & Gardening” 
• “Help Prevent Ocean Pollution: Tools for Drains Maintenance” 

 
Harbors, Beaches & Parks Division 
 
Harbor, Beaches & Parks operates regional recreational facilities and manages historical and 
natural resources. These 33,000 acres of parkland and open space include regional and 
wilderness parks, nature preserves and recreational trails, historic sites, and harbors and 
beaches. HBP provides the following brochures: 
 

• “The Ocean Begins At Your Front Door” 
•  “Keeping Pest Control Products Out of Creeks, Rivers and the Ocean” 
• “Help Prevent Ocean Pollution: Tips for Pet Care”  
• “Help Prevent Ocean Pollution: Tips for Horse Care”  

 
Health Care Agency - Environmental & Regulatory Health Divisions 
 
The Environmental Health Division is engaged in educational activities in the following areas 
that compliment the messages of the NPDES Stormwater Program main: 
 
Pollution Prevention Program 
 
The Pollution Prevention Program promotes the opportunities that are available to regulated 
businesses to reduce and eliminate the creation of hazardous waste.  It assists businesses by 
providing workshops, educational literature and pollution prevention events.  
 
The Pollution Prevention Program also operates a Used Oil Recycling Program that encourages 
the recycling of used motor oil and filters.  It operates recycling programs for the following 
areas: All unincorporated County areas and the cities of Brea, Dana Point, Laguna Beach, 
Laguna Niguel, San Clemente, San Juan Capistrano, Yorba Linda and Villa Park.  
 
The Used Oil Recycling Program developed a new multimedia interactive program with the 
California Integrated Waste Management Board (CIWMB). The interactive program has 
important environmental, clean water and recycling information, and has fun quizzes for adults 
and children. The quizzes can be accessed by visiting, 
http://www.ochealthinfo.com/regulatory/usedoil_quiz.htm.  
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Food Protection Program  
 
The Food Protection Program focuses on the inspection of retail and wholesale food facilities 
such as restaurants, markets, bakeries, vending machines, food processing plants, food trucks, 
and food carts.  Registered Environmental Health Specialists (REHS) inspect over 11,000 food 
establishments throughout Orange County.   
 
During these inspections they provide the brochure and poster entitled” Help Prevent Ocean 
Pollution: A Guide for Food Facilities” and the brochure “Sewage Spill Reference Guide”. The materials 
provide employees, managers and owners with the best management practices that businesses 
should employ while performing various maintenance activities. In addition, if NPDES 
stormwater issues are observed the inspector enters the information into a database that 
produces monthly reports identifying the food service facilities within each juridisdiction with 
violations. The report is provided to the County who in turns provides it to all the Permittees. It 
is the responsibility of each Permittee to follow up with each facility with their jurisdiction. The 
County conducts follow up inspections within its unincorporated areas providing additional 
training and materials as needed.  
 
Hazardous Waste  
 
The Environmental Health Division was designated by the State Secretary for Environmental 
Protection on January 1, 1997 as the Certified Unified Program Agency (CUPA) for the County 
of Orange. CUPA is the local administrative agency that coordinates six programs regulating 
hazardous materials and hazardous wastes in Orange County. They include: Hazardous Waste, 
Underground Storage Tanks (UST), Aboveground Storage Tanks (AST), Hazardous Materials 
Disclosure (HMD) Business Plan, and California Accidental Release Program (CalARP).  
 
The County and City Fire Agencies within Orange County have joined the CUPA, as 
Participating Agencies, to form a partnership with the County’s Unified Program. In most cities, 
Environmental Health administers the Hazardous Waste, Underground Storage Tank and 
Aboveground Storage Tank programs while the Fire Agencies administer the other three 
elements listed above.  
 
The purpose of the Hazardous Waste Inspection Program is to ensure that all hazardous wastes 
generated by Orange County businesses are properly handled, recycled, treated, stored, and 
disposed.  Specialists in this program inspect facilities that generate hazardous waste, evaluate 
hazardous waste generating industries, investigate reports illegal hazardous waste disposal, 
and respond to emergency spills of hazardous chemicals. During inspections specialists 
routinely distribute the poster entitled “Good Gas Station Operating Practices” and “Good 
Operating Practices for the Auto Repair Industry”. The materials provide employees, managers and 
owners with the best management practices that businesses should employ while performing 
various maintenance activities.  
 
Water Quality Program 
 
The Water Quality Program encompasses three programs: Ocean Water Protection Program, 
Cross Connection Program, and Well Permitting Program.  
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The Health Care Agency Ocean Water Protection Program ensures that all public recreational 
waters meet applicable bacteriological water quality standards for swimming, surfing and 
diving. Program staff routinely conduct microbial monitoring of ocean and bay waters, respond 
to sewage spills and other unauthorized discharges of waste, close sewage contaminated ocean 
and bay waters, post warning and closure signs, respond to illness complaints, issue rain 
advisories, and maintain a website (www.ocbeachinfo.com) and hotline (714-433-6400) which 
provides ocean and bay bacteriological water quality information to the public.  
 
As part of the County’s joint outreach effort to prevent water pollution, the Ocean Water 
Protection Program provides a daily stormwater tip in the Orange County Register. It is 
estimated that the Tip of the Day on the Register’s Beach Watch map created over 2.8 million 
impressions countywide. The stormwater tip is also provided on the Ocean Water Protection 
Program’s website and Hotline Tips via email. The website was visited 281,341 times during the 
reporting year and approximately 250 were sent via e-mail.  
 
In addition, the RDMD/WCRD website, www.ocwatersheds.com provides a link to 
www.ocbeachinfo.com website.  
 
Animal Care Services  
 
The Animal Care Services Division is a division of Regulatory Health Services that provide pet 
licensing and patrol services to 19 contract cities and all the unincorporated areas of the 
County.  The Animal Care Services Public Education Office routinely distributes the stormwater 
brochure entitled “Help Prevent Ocean Pollution: Tips for Pet Care” in both English and Spanish 
throughout their Orange County facilities and at all outreach events.  
 
 Orange County Public Libraries  
 
The Orange County Public library network consists of 33 branches, which provide a variety of 
services to residents throughout the County. All 33 branches currently display and provide the 
following Stormwater Program education materials to the public. 
 

• “Ocean Begins At Your Front Door” 
• “Help Prevent Ocean Pollution: Household Tips” 
• “Help Prevent Ocean Pollution: Tips for Landscape and Gardening” 
• “Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Waste” 
• Project Pollution Prevention Bookmarkers 

 
Integrated Waste Management Department (IWMD) 
 
IWMD manages the household hazardous waste program and utilizes a variety of educational 
materials to recommend alternatives to hazardous products as well as proper disposal of 
household hazardous waste.  There has been close intra-County coordination with IWMD to 
ensure that the Stormwater Program promotes the proper disposal of household hazardous 
wastes both within the printed materials as well as at outreach events.  
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IWMD produces additional educational materials and distributes them at their facilities, 
outreach events, to cities, other County departments, schools and the public. During the 2005-06 
reporting period, IWMD participated in or provided materials for the following community 
events: 
 

• The 2005 Orange County Fair 
• The Fairview Hospital Environmental Fair 
• Earth Day Event, Bank of America 
• Earth Day Event, City of Mission Viejo & Lake Mission Viejo 
• Earth Day Event, Newport Beach 
• Earth Day Event, San Juan Capistrano 
• Environmental Health & Safety Fair, Advanced Sterilization Products 
• Health Fair, Orange County Sanitation District 
• 2005 Children’s Water Education Festival  
• Work/Life Balance Fair, Cox Communications 
• Garden Grove Fire Department Fire Services Day Event 

 
Materials provided by IWMD include: 
 

• “Buy Right, Buy Less”  
• “Stop, Drop, & Swap” 
• “11 Easy Ways to Cut Your Trash” 
• Xeriscaping Brochures 
• Composting Brochures 
• Household Hazardous Waste Brochures in English, Spanish & Vietnamese 
• IWMD Brochures 
• Grass Recycling Brochure 
• C&D Debris Facilities Brochure 
• Household Battery Disposal Fact Sheet 
• Medical Waste “Sharps” Disposal Fact Sheet 
• CRT Disposal Fact Sheet 
• “Care for the Earth “Activity Book 

 
Numerous items made from recycled materials including pens, pencils, coasters, spinning tops, 
rulers, and mugs were also distributed. 
 
C-6.3.2   Employee Training and Outreach 
 
The overall goal of the County is that its employees lead others by their example through the 
implementation of pollution prevention methods. The County has developed and implemented 
an internal job-specific training for its employees. This information can be found in detail in 
Section C-5.6. of this PEA.  
 
General stormwater information has been provided to all County employees via email and 
through the County payroll system. Additionally, a monthly newsletter provides information to 
the approximately 1,260 employees of the Resources and Development Management 
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Department. The following is a list of the outreach conducted during the 2005-06 reporting 
period: 
 

• August 2005 – Published an article “End of Summer Beach Cleanup Effort Scheduled” in 
The Resource for 1,260 RDMD employees. The article announced the Annual Coastal 
and Inner Coastal Cleanup Day events encouraging employee participation.  

• April 2006 – Published an article “Celebrating Earth Day: A Natural Thing to Do” in The 
Resource for 1,260 employees. 

• April 2006 - Published an article “Earth Day Calls County Employees and Residents to 
Act” in the County Connection, a monthly County employee newsletter. The newsletter 
is distributed via email to all 18,000 County employees. 

• April 2006 - Distributed the new “Tips for Landscaping and Gardening” brochure with 
paycheck stubs to 1,275 RDMD and Dana Point Harbor Department employees in 
celebration of Earth Day 2005.  

• June 2006 - Published a pollution prevention article “Be Part of the Solution, Prevent 
Ocean Pollution” featuring the “Get Your Butts Out of the Water” poster in the County 
Connection, a monthly County employee newsletter. The newsletter is distributed via 
email to all 18,000 County employees.  

 
In addition, in an effort to develop an effective general stormwater training program for all its 
employees the County has extensively researched the municipal training programs developed 
by other municipalities, such as, the City of San Diego’s Stormwater Pollution Prevention 
Employee Training Program.  After extensive review, it was determined that the most effective 
means of educating all County employees about general stormwater pollution prevention 
principals would be to offer the training on the County’s intranet. To ensure 100% compliance, 
stormwater staff is working with management to make this training a mandatory requirement 
for all employees. 
 
During the 2005-06 reporting year the following stormwater training materials were provided 
developed provided to various departments through the NPDES Internal Committee: 
 

• “Pre-Training Evaluation” to determine the level of stormwater knowledge an employee 
has prior to the receiving the “Stormwater 101” training. 

• “Stormwater 101” Training video, a 7 minute video (available in CD-Rom, DVD or VHS) 
outlining key stormwater terms and concepts.   

• “Stormwater 101” PowerPoint, a presentation outlining key stormwater terms and 
concepts.  

• “Stormwater 101” Fact sheet, a reference page with key stormwater terms and concepts.  
• “Post-Training Evaluation” to determine effectiveness of the “Stormwater 101” training.  
 

C-6.3.3   Outreach to Construction Site Contractors/Developers 
 
This information can be found in detail in Section C-8.7 of this PEA.  
 
C-6.3.4   Outreach to Industrial Site Owners and Operators  
 
This information can be found in detail in Section C-9.1.6 of this PEA. 
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C-6.3.5   Outreach to Commercial Site Owners and Operators 
 
This information can be found in detail in Section C-9.2.6 of this PEA. 
 
C-6.3.6   Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach plan.  The 
County has supplemented the countywide education effort with outreach events, web outreach, 
public presentations and school initiatives detailed below: 
 
Outreach Events 
 
Earth Day 2006 Events 
 
The County participated in the following events in honor of Earth Day 2006: 
 

• Beach Cleanup Day, April 15, 2006 at Doheny State Beach 
• Beach Cleanup, April 22, 2006 at Aliso Creek Beach  
• Plant Restoration Day, April 22, 2006 at Doheny State Beach 
• San Juan Capistrano Earth Day Celebration 2006, April 20, 2006 
• Huntington Beach Earth/Arbor Day Tree Planting, April 22, 2006 
• Tierra Nativa 2005, April 30, 2006 in the city of Mission Viejo   

 
Snapshot Day  

On May 20, 2006 the County of Orange participated in Snapshot Day 2006 in partnership with 
the Citizen Watershed Monitors of Orange County (CWMOC). The CWMOC, sponsored by 
Southern California's Regional Water Quality Control Boards, was formed to grow the citizen 
water quality monitoring effort of watersheds in Orange County, with a networking approach 
and with participation from the involved agencies, non-profits, and community based 
organizations. CWMOC provides a forum for water quality monitoring related information 
sharing, technical assistance, quality assurance exercises, and field monitoring coordination 
involving people from the community with all levels of expertise.  

This year’s event marks the fourth year CWMOC has participated in California Snapshot Day 
and the first for the County. During the event the County hosted an information booth and 
provided hands-on demonstrations of water pollution testing using the Mobile Water Quality 
Lab. An informational booth was also hosted using the Enviroscape ® models to teach the 
public about urban runoff and water quality related issues. Staff distributed brochures and 
magnets and fielded questions.  Hundreds of volunteers monitored for basic water quality 
parameters in coastal waterbodies along California.   
 
Orange County Police Canine Association (OCPCA) – 2005 Annual Canine Benefit Show 
 
OCPCA is a non-profit organization comprised of police canine handlers. Through the annual 
benefit show OCPCA raises funds, which are donated to assist families of fallen or injured 
officers, provide medical care for retired police dogs, and provide training to its members.  

0037174



SECTION C-6, Public Education   
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Public Education C-6-9 

 
On October 15, 2005 the Orange County Police Canine Association held its 18th Annual Canine 
Benefit Show at California State Fullerton’s Titan Soccer Stadium.  The County hosted a booth 
that was targeted mainly at dog owners, the main demographic in attendance. The County 
provided the following outreach materials: “The Ocean Begins at Your Front Door”,” Help Prevent 
Ocean Pollution: Tips for Pet Care”, “No Dumping Drains to Ocean” magnet and doggie walk bags. 
In addition, a half page ad was placed in the event’s program which was given to everyone in 
attendance. Approximately 5,000 people attended the event.  
    
2005 Festival of Whales – 6th Annual Ocean Awareness Day 
 
The Festival of Whales is a non-profit organization comprised of volunteers whose mission is to 
provide a greater awareness and understanding of the migrating California Gray Whale and the 
preservation of the ocean environment. Ocean Awareness Day brings together many diverse 
City, County, State, public and non-profit groups in an effort to educate the community about 
the many different issues facing our oceans and the environment.  
 
On Sunday, March 12, 2006, the County hosted a joint booth with the City of Dana Point. The 
informational booth provided stormwater and pollution prevention information. 
Approximately 500 people attended the event. 
 
The Children's Groundwater Festival  
 

The County participated with the City of Buena Park, Costa Mesa, Dana Point, Huntington 
Beach, Irvine, Lake Forest, La Habra, Mission Viejo, Newport Beach, Orange, San Clemente, and 
San Juan Capistrano in the Children's Groundwater Festival, which took place on April 4, and 5, 
2006. The festival featured lively entertainment and interactive displays led by groundwater 
and natural resources professionals representing government agencies, environmental 
organizations, higher education, and private business. The activities were designed to teach 
children about groundwater while having fun.  
 
The County’s booth, “Stormy Times in Orange County” used the Enviroscape® Coastal Model 
to teach over 500 students about sources of pollution, water quality and their role in protecting 
the environment.  Students were also shown the County’s rubber duck PSA. Each student 
participating received the following educational materials: 
 
• “The Ocean Begins At Your Front Door” brochure 
•  “No Dumping Drains to Ocean” magnet  
• Water Pollution Hotline magnet   
• Project Pollution Prevention bookmarkers 
• Project Pollution Prevention rubber duck  

 
21st Annual California Coastal Cleanup Day 
 
Coastal Cleanup Day is a partnership between the Coastal Commission, non-profit groups, 
cities and counties throughout the state, and is part of the International Coastal Cleanup 
organized by The Ocean Conservancy. The international cleanup includes 50 states and 90 
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countries. On Saturday, September 17, 2005, volunteers across the state helped clean up 
shorelines, bays, rivers, creeks, parks, roadsides, and highways, for the 21st Annual California 
Coastal Cleanup Day. Coastal Cleanup Day provides an opportunity for residents to steward 
their neighborhoods, encouraging beautification around shorelines, creating pride in their 
surroundings and ultimately having a positive impact on our coastal waterways.  
 
The County has participated as the Orange County coordinator for the last 17 years and hosted 
cleanup sites in Sunset Beach, and Upper Newport Bay. In Orange County 5,741 volunteers 
picked up 53,580 pounds of debris, 13,204 of which were recyclables.  Statewide 48,250 
volunteers collected 871,361 pounds of debris, 99,686 of which were recyclables.  

Trails4All 9th Annual Inner Coastal & Watershed Cleanup Day 

Trails4All was established in 1992 as the Trails Council of Orange County. Incorporated in 1995 
as a 501(C) nonprofit organization, its purpose is to assist in coordinating volunteer trail 
projects and to raise funds to support volunteer groups that undertake those projects. The 
organization is comprised of cyclists, equestrians, hikers, trail runners, community service 
groups, corporate volunteers and public agency staff working together to promote and 
advocate the rights and responsibilities of reasonable public access to public lands. 
Administrative support for Trails4All is provided by RDMD/Harbor, Beaches & Parks.  
 
On September 17, 2005, the County participated in the 9th Annual Trails4All Inner Coastal & 
Watershed Cleanup Day.” Each September this event is held in conjunction with the “Coastal 
Cleanup Day” and brings together volunteers to collect trash and debris and help restore trails 
throughout Orange County. The Inner-Coastal & Watershed Cleanup event attracted over 1,826 
volunteers who collected approximately 19,000 pounds of trash, 3,360 of which were 
recyclables, at 21 sites in Orange County. 
  
The County and the cities of Anaheim, Buena Park, Fullerton and La Palma co-sponsored the 
clean up of the Fullerton Creek Channel in Buena Park. This is a first-time clean up location and 
the first one ever in a concrete lined channel.  The location was selected to draw attention to the 
destination of all the trash and pollutants left in our yards, on sidewalks and roads.  The event 
was a success with 74 volunteers removing some 4,000 pounds (wet weight) of trash along a one 
mile stretch of the channel. The County also hosted other cleanup events at the Yorba Regional 
Park and Aliso and Wood Canyons Wilderness Park which collectively picked up over 3000 
pounds of trash with the help of 300 volunteers.  
 
Santiago Oaks Regional Park  
 
The County of Orange is working collaboratively with the Orange County Department of 
Education, Orange County Water District, and the Orange County Sanitation District to build a 
watershed educational center in the Santiago Oaks Regional Park to increase environmental 
awareness of and protection for the watersheds in Orange County.  
  
Santiago Oaks Regional Park is located in an excellent example of a largely natural watershed. 
Santiago Creek flows through the park and includes a historic water supply dam. The park and 
surrounding area are rich in natural and cultural history. Approximately 25,000 visitors use the 
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park each year for hiking, biking and horse back riding.  It is also the setting for outdoor 
education and class field trips for local schools. 

  
The center will utilize a series of interactive exhibits in combination with an outdoor education 
curriculum on the various watershed messages including drinking water systems, sanitation 
systems, various water resource programs such as groundwater and the storm 
drain/stormwater conveyance system.  The center will also feature exhibits devoted to urban 
runoff to help promote public awareness concerning the connection between the ocean and 
storm drain system and ways that they can prevent pollution.  A specialist firm has been hired 
to help develop the interpretive plan for the center and the Department of Education’s Inside 
the Outdoors program is beginning work on the curriculum.  A pilot program for second and 
third grade classes from the Anaheim City School District will begin in the Spring of 2007. 
 
Public Works Day 
 
In honor of National Public Works Week a Public Works Day sponsored by the RDMD/O&M 
Division was held on May 20, 2006.  RDMD/WCRD participated and provided hands-on 
demonstrations of water pollution testing using the Mobile Water Quality Lab. An 
informational booth was also hosted using the Enviroscape ® models to teach the public about 
urban runoff and water quality related issues. Staff distributed the brochure “The Ocean Begins 
At Your Front Door” and the magnet “No Dumping Drains to Ocean” and fielded questions from 
approximately 100 members of the public.  
 
Pet Fair 2006 
 
During the 2006 Pet Fair hosted by the Orange County Animal Care Services, RDMD/WCRD 
provided the brochure “Help Prevent Ocean Pollution: Tips for Pet Care” to all fair participants. 
The fair is meant to provide information on the latest pet care needs, products and services 
available to pet owners. This event provided an excellent opportunity to outreach to current 
and future pet owners. Approximately 1,000 people were in attendance. 
 
City of Mission Viejo Environmental Fair   
 
In conjunction with National Public Works Week the City of Mission Viejo hosted an 
Environmental Fair for 3rd grade students. The fair provided presentations and demonstrations 
with stormwater pollution prevention messages in the hopes of developing a generation of 
environmental stewards. The County hosted a booth using the Enviroscape® Coastal Model to 
teach approximately 200 students about sources of pollution, water quality and their role in 
protecting the environment. 
 
County Website Outreach  
 
The County launched a comprehensive website, www.ocwatersheds.com, on April 18, 2002.  
This site features information on the RDMD/WCRD and the following information on its seven 
main web pages:  
 
On December 8, 2004, the County launched its first Spanish-language webpage on this site. The 
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Public Education webpage is now available in Spanish.  
 
Who We Are 
 
This page provides the basics about WCRD: our mission and goals, organizational chart, 
mailing address, office locations with maps, and contact information. In addition, it provides 
reports issued by the Orange County Grand Jury dealing with water quality and watershed 
planning, including their recommendations for the website. 
 
Problem Reporting Hotline 
 
This page provides forms to facilitate the reporting of water pollution and street drain 
problems. During the reporting period, 12 notifications to address street drain problems were 
received as well as 23 for water pollution problems.  
 
The hotline also provides tips on how to keep our waterways clean and properly disposal of 
materials that can to harmful to the environment. 

Stormwater Program 

This page provides information on the development of both Countywide and the County’s 
stormwater program, the storm drain system, stormwater related documents such as the Third 
Term Permits, the Drainage Area Management Plan (DAMP), Local Implementation Plan (LIP), 
Report of Waste Discharge (ROWD) and contact information for stormwater program 
participants, and resource links. 

Watersheds 

This page contains a general introduction to the watersheds of Orange County, information on 
committees and public forums that meet to discuss specific topics of concern, a variety of maps 
displaying drainage ways, land elevations, city boundaries and land use, and documents 
specific to each watershed. In addition, each watershed has an e-mail contact that can answer 
questions and provide additional information on specific watersheds.  

Public Education 

This page provides a variety of educational materials that are available for download and 
distribution. These include general stormwater pollution prevention materials to inform the 
community about the origins of urban pollution and pollutant and business specific materials, 
which provide Best Management Practice's guidelines for specific activities. In addition, it 
provides information on EnviroScape model use and local volunteer opportunities and posts an 
environmental IQ test.  

Public Education – Spanish  

On December 8, 2004, the County launched a Spanish webpage to allow Spanish-speaking web 
users to gain access to the many Spanish language publications that the program has 
developed. It also provided contact numbers for ordering brochures, reporting spills and 
general information.  
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Rainfall & Weather 

This page provides rainfall data from rainfall recording stations throughout Orange County. 
During rain storms data is updated every 6 to 12 minutes. It also provides hydrologic reports 
with annual totals for rainfall and stormwater levels within flood control channels as well as 
links to other weather related websites.  
 
General Statistics 
 
The graph below shows the total number of hits per reporting year. The website experienced 
7,060,765 hits during the 2005-06 reporting period, compared to 6,491,506 for 2004-05, 4,165,217 
for 2003-04 and 69,553 for 2002-03.  This represents a 9% increase in the number of visitors to the 
site from the previous reporting year.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

 
This increase in activity on the website may be attributed to the aggressive outreach campaign 
conducted by the Permittees on a countywide basis that included the website address on all 
outreach materials and announcements.  
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Outreach Presentations 
 
The following is a table of presentations in which information was presented to the general 
public and special interest groups, as requested or when deemed necessary. 
 

Date Group Presenter Presentation 

June 2005 –  
July 2006 

Santa Ana River 
Watershed Alliance 

Mary Anne 
Skorpanich, 
RDMD 

Santa Ana River Update 

July 12, 2005 
August 12, 2005 
October 25, 2005 
December 12, 2005 
January 24, 2006 
February 28, 2006 
April 11, 2006 
June 13, 2006 
May 16, 2006 
June 13, 2006 

Nitrogen Selenium 
Management Program 
Group 

Karen 
Hauptly, 
RDMD 

Nitrogen Selenium Management 
Program Update 

September 29, 2005 Southern California 
Building Industry 
Association (BIA) 

Grant Sharp, 
RDMD 

Countywide Construction 
Inspection Program 

September 30, 2005 Santa Ana Regional 
Water Quality Control 
Board 

Karen Hauptly 
RDMD 

Nitrogen Selenium Management 
Program Update 

October 3, 2005 CASQA 2005 Conference Karen Hauptly 
RDMD 

Alternative Compliance 
Approach to WDR's 

October 4, 2005 CASQA 2005 Conference Chris 
Crompton,  
RDMD 

Stormwater Monitoring 
Coalition: A Regional Approach 
to Research/Monitoring in 
Southern California 

October 20, 2005 Workshop Attendees: 
Current Stormwater 
Issues in Orange County 

Richard Boon 
RDMD 

Overview of the Orange 
County’s Stormwater Program  

October 27, 2005 H2O Conference  Karen Hauptly 
RDMD 

Selenium BMP Testing 

November 12, 2005 Got River? Conference Mary Anne 
Skorpanich, 
RDMD 

Water Resource Issues Affecting 
the Santa Ana Watershed 

December 6, 2005 Kiwanis Club Karen Hauptly 
RDMD  

Stormwater Related Issues in 
Orange County 
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January 18, 2006 Newport Bay Watershed 
Management Committee 

Karen Hauptly 
RDMD  

Nitrogen Selenium Management 
Program Briefing 

April 4, 2006 PAPA Seminar  Christine 
Hanson, 
RDMD 

Pesticides and Stormwater 
Runoff 

May 10, 2006 National Monitoring 
Conference 

Chris 
Crompton,  
RDMD 
 

Regional Approach to 
Research/Monitoring in 
Southern California 

May 23, 2006 Caltrans Training 
Conference 

Chris 
Crompton,  
RDMD 

Municipal NPDES Stormwater 
Compliance in Orange County: 
Do We Care What Caltrans 
Does? 

February 2-3, 2006 NSMP Blue Ribbon 
Panel Meeting 

Karen Hauptly 
RDMD  

Nitrogen Selenium Management 
Program Briefing 

March 18, 2006 Got River? Conference Mary Anne 
Skorpanich, 
RDMD 

Water Resource Issues Affecting 
the Santa Ana Watershed 

May 5, 2006 CalState LA Watershed 
Symposium 

Karen Hauptly 
RDMD  

Nitrogen Selenium Management 
Program Presentation 

May 17, 2006 Newport Bay Watershed 
Management Committee 

Karen Hauptly 
RDMD  

Nitrogen Selenium Management 
Program Briefing 

May 19, 2006 River of Life Conference Mary Anne 
Skorpanich, 
RDMD 

Water Resource Issues Affecting 
the Santa Ana Watershed 

June 21, 2006 Newport Watershed 
Management Committee 

George 
Edwards, 
RDMD 

Findings of the Urban Runoff 
Nutrient Characterization in the 
Newport Bay Watershed 

 
School Outreach Initiatives 
 
The following initiatives targeted schools and school aged children: 
 
2006 Watershed Education Program  
 
The Watershed Education Program is a collaborative effort between the Ocean Institute and the 
County to provide a watershed based education program. The Ocean Institute was established 
in 1981 as a community-based 501(c) (3) organization and is known for its unique marine 
science and maritime history programs.  More than 80,000 K-12 students and 6,000 teachers 
annually participate in the Institute’s 61 award-winning, immersion style programs.  
 
The Watershed Education Program is a standards based program designed to bring 5th grade 
students in communities not adjacent to the coast to the Ocean Institute to explore the science of 
their respective watersheds. Each class engages in a project that addresses specific concerns 
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within their respective watershed. At the completion of their project the class presents their 
findings to their peers as well as invited guests such as elected officials and non-profit groups. 
The goal of this program is train students in self-management of their watersheds and to 
provide them with the tools to effect change within their communities. 

 
During the week of October 16th 2006, 1804 students from 23 Orange County and Los Angeles 
County schools participated in the Watershed Education Program at the Ocean Institute.  They 
include students from the following schools:  
 
 

School Name City 

Cerritos School  Anaheim 

El Morro Elementary Laguna Beach 

Eshelman Avenue Elementary Lomita 

Fisler Elementary Fullerton 

Hansen School Anaheim 

Harbor Day School Corona Del Mar 

Hermosa Drive Elementary Fullerton  

Holder School Buena Park  

John Malcolm Elementary Laguna Niguel 

La Tierra Elementary Mission Viejo 

Lee Elementary  Los Alamitos 

Laguna Road Elementary Laguna Beach 

Leffingwell Elementary Whittier 

Malcolm Elementary Laguna Niguel 

Martin Luther King Jr. Elementary Santa Ana 

McPherson Magnet School Orange 

O’Neill Elementary Mission Viejo 

The Pegasus School Huntington Beach 

Raymond Elementary Fullerton 

RH Dana Elementary Dana Point 
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Richman Elementary Fullerton  

Top of the World Laguna Beach 

Twila Reid School Anaheim 

 
The County provided the Institute with 2000 of the following outreach materials, which were 
distributed, to the each student participating in the Watershed Education Program: 
 
• “The Ocean Begins at Your Front Door” Brochure 
•  “Keeping Pest Control Products Out of Creeks, Rivers and the Ocean” Brochure 
• “Water Quality Guidelines for Pet Care Activities” Brochure 
• “Water Quality Guidelines for Horse & Livestock Activities” Brochure 
•  “Water Quality Guidelines for Car Wash Fundraisers” 
• “Water Quality Guidelines for Landscaping and Gardening” Brochure 
• Keep Gutters Clean for Those Downstream” Bookmarks 
• Water Pollution Hotline Magnets 
• Watershed Maps 
 

The students learned about meteorology, internal systems, currents, the water cycle, 
investigation techniques, and watershed science through participation in a two-hour 
Surfscience Cruise aboard the R/V Sea Explorer and a two-hour Surfscience Laboratory 
Program.   
 
The students also participated in a one-hour watershed science presentation, developed by the 
County developed, covering what a watershed is, watershed ecology, watershed changes, 
current watershed issues in Orange County, and watershed self-management. The 
presentations were created for students and teachers participating in the Watershed Education 
Program but are available to all and can be downloaded from the County’s website. The County 
also provided each class with a customized poster size map of their watershed and sample 
research projects they could use to develop their own projects.  
 
The students learned about current watershed topics and used an Enviroscape® Coastal Model 
to learn about point source and non-point source pollution.   
 
The students used their field experience to develop research projects in their local watersheds 
and returned to the Ocean Institute on January 9-24, 2006, to present their research projects at 
the Kids’ Conference on Watersheds.   
 
The goal of this program is to train students in self-management of their watersheds and to 
provide them with the tools to effect change within their communities.  
 
State of California Parks: Orange Coast District 
 
In June 2006, the County provided the Orange Coast District’s San Mateo Camp the use of the 
Enviroscape® Coastal Model for its Junior Rangers Summer Program.  The program teaches 

0037183



SECTION C-6, Public Education   
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Public Education C-6-18 

students what a watershed is and how it can become polluted. Approximately 200 students 
were instructed using the model. In addition, the County provided the Center with the 
following outreach materials: 
 

• “The Ocean Begins At Your Front Door” brochure 
• “The Children’s Activity & Coloring Book” 
• “No Dumping Drains to Ocean” magnet 
• Project Pollution Prevention rubber duck  
• Project Pollution Prevention pencils 

 
C-6.3.7   Outreach to Quasi-Governmental Agencies/Districts 
 
Orange County Sanitation District (OCSD) 
 
This information can be found in detail in Section C-3.3 of this PEA.  
 
Santa Ana River Watershed Alliance 
 
In 2004 a new stakeholder group was formed for the Santa Ana River watershed.  The Santa 
Ana River Watershed Alliance’s mission is to improve watershed management, support 
ecosystem restoration and maintenance, and increase watershed education and water 
conservation.  SARWA was initiated through the successful partnership between the County 
and a local non-profit organization, Earth Resource Foundation.  Grant funding for a watershed 
coordinator was obtained from the CALFED Watershed Program through the California 
Department of Conservation.  Funding supports a coordinator position for three years plus 
some support costs. To date, SARWA has held monthly stakeholder meetings with speakers on 
a number of different topics pertinent to the watershed, and established a website 
(www.santaanariverwatershed.org).   
 
During 2005-06, SARWA also presented community workshops and a conference on the Santa 
Ana River.  One workshop focused on creating a new vision for the Santa Ana River with 
speakers on watershed assessments, greenway plans for the river being prepared by various 
cities and counties, water conservation tools, a featured address by County Supervisor Lou 
Correa.  The second workshop focused on healthy communities, featuring speakers on topics 
such as pollution prevention, “walkable” neighborhoods, and creating more recreational areas 
along our waterways. 
  
The Santa Ana River Conference was held May 19, 2006, at the Doubletree Hotel in Anaheim.  
Over 30 speakers presented papers on stormwater, water conservation, river master planning, 
species protection, community involvement, and recreation.  Awards were presented for 
exemplary public outreach, volunteerism, and river advocacy.  Outdoor events were held on 
May 20 in several locations along the river.    
 
C-6.4  Public Participation (LIP Section A-6.5) 
 
Public participation allows the public to be directly involved with the stormwater program. The 
County has encouraged public participation at the local level by: 
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C-6.4.1   Encouraging Behavior Change 
 
Through the public education program, residents have been asked to make adjustments to their 
activities to reduce the impact to the storm drains and water quality.  
 
C-6.4.2   Asking for Feedback 
 
Providing opportunities for the public to ask questions and provide comments is vital to the 
success of a stormwater management program.  When the public asks questions it provides 
valuable information about their major concerns, effective and ineffective approaches in dealing 
with their concerns, and fosters a relationship in which the public proactively engage in 
protecting water quality. 
 
The County has provided opportunities for residents to ask questions and give comments about 
the stormwater program.  Specific examples include: 
 
County Website 
 
The County’s website located at www.ocwatersheds.com includes a variety of ways for the 
public to communicate with municipal staff. Web pages are designed with contact information 
Refer to Section C-6.3.6 of this PEA for more information. Documents such as the ROWD and 
the Water Quality Monitoring Program are posted with links to an e-mail contact for comments. 
In an effort to publicize this means of communication the County web address is listed on all 
countywide outreach materials.  
 
Stormwater Program On-line Information Service – OCSTORMWATER INFO 
 
In December 2004, the County offered an on-line information service for the stormwater 
program.  This on-line information service is called OCSTORMWATERINFO. It is a fully 
moderated forum intended to facilitate communication, information exchange and participation 
among its users about issues and topics related to implementation of stormwater program 
elements. Users are able to keep up with the latest stormwater developments and news, 
participate in discussions, ask questions, receive answers, and send and receive stormwater 
program announcements through email. It is free to subscribe and participate in this forum.  
 
To date 187 members are subscribed to receive and send information. In order to maximize 
public participation in this forum the County advertises this service on the County website and 
on all outreach materials. During the reporting period 62 emails were sent to subscribers.  
 
C-6.4.3 Participating in Outreach Events 
 
Participation in outreach events allows for a two-way communication with the public. It is an 
excellent opportunity to not only disseminate stormwater public education information and 
materials but also allows the public to respond with question, comments and/or concerns.  
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Outreach Events 
 
The County has participated in several public outreach events during the reporting period. 
Refer to Section C-6.3.6 of this PEA for more information. 
 
Volunteer Information 
 
The County’s website provides a page devoted exclusively to providing volunteer information. 
This page provides a volunteer calendar for single day events and a volunteer opportunities list 
which provides a list of ongoing efforts in need of volunteers.  
 
C-6.4.4    School Programs 
 
Providing children with the tools to actively participate in the protection of their local 
waterways and beaches creates powerful environmental stewards of the future. Refer to Section 
C-6.3.6 of this PEA for more information. 
 
C-6.4.5   Public Participation Meetings 
 
The public has a vested interest in stormwater management and needs to be informed of the 
water quality issues affecting their watershed and encouraged to participate in the process. 
During the reporting period, the public was invited to attend the following meetings sponsored 
by the County:  
 

Date Group Topic 

May 17, 2006 
August 17, 2005 
October 14, 2005 
November 3, 2005 
January 18, 2006 
March 15, 2006 
May 17, 2006 
June 21, 2006 

Newport Bay Watershed 
Management Committee 

Newport Bay Watershed 
Issues 

July 12, 2005 
August 12, 2005 
October 25, 2005 
December 12, 2005 
January 24, 2006 
February 28, 2006 
April 11, 2006 
June 13, 2006 
May 16, 2006 
June 13, 2006 

Nitrogen Selenium 
Management Program 
Working Group 

Nitrogen Selenium 
Management Program 
Update 
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C-6.5 Program Effectiveness Assessment (LIP Section A-6.5) 
 
Through its own public education efforts, the County made 7,120,688 million impressions 
during the reporting period. 
 

Outreach Impressions  

Material Distribution 48,365 

Outreach Events 8,534 

Website Hits 7,060,765 

Presentations 2,004 

Total 7,120,688 

 
 
C-6.6 Public Education Modifications 
 
The County made no modifications to the Public Education section of its LIP (Section C-6) 
during the reporting period. 
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the County is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
County’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the County are implemented.    

C-7.2  Organization Structure (LIP Section A-7.2) 
 
The key Divisions responsible for overseeing, implementing, and enforcing the new 
development/significant redevelopment program element have been identified in an 
organization chart in Figure A-7.1 of the County’s LIP.  
 
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
During the 2003-04 reporting period, the County reviewed elements of its General Plan (and 
related documents, including development standards, zoning codes, conditions of approval and 
development project guidance) to identify elements of the General Plan that should be revised 
to better reflect policies and/or goals that are protective of surface water quality and 
comprehensive watershed management principles.  It was determined that the Land Use and 
Resources Elements should be revised to reflect the new NPDES requirements for new 
development and significant redevelopment.  On March 9, 2004, a proposed General Plan 
Amendment with revisions to the Land Use and Resources Elements regarding NPDES 
requirements was recommended for approval by the Orange County Planning Commission.  
The proposed General Plan Amendment was considered and adopted by the Orange County 
Board of Supervisors on April 20, 2004. 

C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
During the 2005-06 reporting period, the County reviewed and provided comments on several 
Environmental Impact Reports for water quality purposes. 

C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 

C-7.5.1 Conditions of Approval 
 
During the 2005-06 reporting period, the County made no changes to its conditions of approval 
which are integral to meeting the requirements of the Third Term Permits.  

C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist project applicants with preparing WQMPs, the County has made the following 
materials available at its Development Processing Center (DPC) and via its website: 
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• WQMP Guidelines Memo:  This document provides background information on the 
NPDES permit requirements including the submission of a project WQMP and an 
Operations and Maintenance (O&M) Plan.    
 

• Orange County WQMP Template:  This interactive document can be downloaded from 
the RDMD/Planning & Development Services (PDS) website.  It provides a format for 
clients to follow and describes the information required in order to complete the project 
WQMP and meet permit requirements. 

 
• When Is A WQMP Required?:  This document describes the projects that require the 

submission of a project WQMP and the criteria that are utilized to determine if a project 
is a “non-priority” or “priority.” 
 

During this reporting period the County received the following number of preliminary project 
WQMPs and approved final project WQMPs for review and approval:    

 Reviewed Approved Acres Covered 

Preliminary Project WQMP The County reviewed no preliminary private project 
WQMPs 

Final Project WQMP ( Private Projects) 54 50 1086 

Final Project WQMP ( Public Projects) 4 4 6 

 
Table C-7.1, included as an attachment to this section, provides project information for 
approved final project WQMPs that were approved during the reporting period.  
 
Based on a review of project WQMPs during the reporting period, the County has found that 
the three most common deficiencies requiring that an applicant’s project WQMP be revised 
before it could be approved are:  
 

1 

Some WQMP preparers did not follow the format of the template, and in some 
cases, did not use it at all.  As a result, essential information was not included thus 
requiring major revisions, or in a few cases, completely rewriting the WQMP.  In an 
effort to reduce major revisions at the beginning, a copy of the WQMP checklist is 
provided to the applicant on initial pre-file briefing. 

2 

Some applicants submitted what amounted to an Erosion and Sediment Control 
Plan, not addressing long-term, post-construction vs. construction phase water 
quality.  Others did not prepare a specific water quality exhibit, instead using a 
grading plan for the exhibit. 
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3 

Incorrect identification of watershed; Non-inclusion of project’s verbatim 
Conditions of Approval (if applicable), particularly for a Priority Project, then not 
incorporating Treatment Control BMPs.  In pre-file meetings and comments on 
reviewed WQMPs, the County tries to provide as much information as possible for 
the applicant to completely and correctly prepare the WQMP (Links to RDMD, OC 
Watershed, State Water Resources sites, pdf documents, etc.). 

 
These deficiencies will be used to focus the training and public outreach offered during the 
2006-07 reporting period.   
 
C-7.5.3 Runoff Management Plans 
 
During the reporting period, the County reviewed and approved a Runoff Management Plan 
(RMP) for the Santiago Hills/East Orange planned communities being developed by the Irvine 
Company. The City of Orange will have review/approval authority over the project-specific 
WQMPs related to this development.  
 
Additionally, County staff continued to work with the Rancho Mission Viejo Company in 
addressing water quality and hydrologic concerns related to the Ranch Plan. Efforts during the 
reporting period included review of a Runoff Management Plan for Planning Area 1. 
 
C-7.5.4 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are 
minimum requirements for all construction sites, the County has compiled a NPDES 
informational packet that includes the following: Construction Runoff Guidance Manual, 
Instruction Manual for Erosion and Sediment Control Plans (ESCPs), sample BMPs and NPDES 
Inspection Requirements. During the planning application review process, the County applies 
conditions of approval that delineate the minimum BMPs that must be in place throughout the 
construction phase.  Additionally, plans are required to include standard NPDES construction 
notes, BMPs from a final approved project WQMP and an Erosion and Sediment Control Plan 
(ESCP).   
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) 
have submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and 
onsite before any commencement of any construction activities, the County requires the 
submittal of a copy of a NOI application and WDID Number prior to permit issuance.  
Notification of this requirement is provided to applicants either during the planning application 
review process or during plan check.  Conditions of approval regarding the SWPPP are applied 
to planning applications and delineate the requirements that must be met prior to permit  
issuance.  If no previous condition has been applied to the project, the applicants may be 
notified during plan check.  
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C-7.5.5 Issuance of Flood Encroachment Permits 
 
A flood encroachment permit from the County is required of all projects encroaching on or 
discharging to Orange County Flood Control District (OCFCD) right of way. These are typically 
projects that have been issued building/grading permits by another jurisdiction. To protect its 
stormdrain system and ensure that all DAMP/NPDES requirements are being followed during 
construction and after, the project applicant must provide the following to the County prior to 
permit issuance: 
 

• Stormwater Pollution Prevention Plan (SWPPP), if the project involves the disturbance 
of 1 acre or more of soil (All construction projects, regardless of their size, are required 
to meet requirements of Section A-8, Construction, of the County’s LIP); 

• Approved Water Quality Management Plan (WQMP);  

• Selection of post-construction BMPS from Exhibit A-9.II of the County’s LIP if the 
project did not trigger a WQMP. 

In addition to requiring these items, conditions are placed on the project through the 
encroachment permit that requires the implementation of BMPs to prevent the discharge of 
pollutants at any time.   
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
 
The County has formulated the WQMP template to reflect the new requirements specified in 
Section A-7.6 of the LIP.  The document is “user-friendly” and is accessible via the County's 
Planning and Development Services website.  Along with the template, the County has 
provided the additional guidance information described in Section C-7.5.2 to make the WQMP 
process as clear as possible for applicants.   
 
The County’s WQMP Template is customized to outline County requirements.  Specifics such as 
the submittal process, the need to record a project WQMP and O&M Plan, to what should be 
shown on a Site Plan are all included in the template.  
 
Public Works Project WQMP Template 
 
During the reporting period, the County implemented use of a WQMP Template for RDMD 
public works projects that trigger a WQMP but do not require the issuance of a building or 
grading permit from either a city or the County’s Planning and Development Services Division. 
The template is based on the one already in use by the County for private projects but has been 
modified to fit the characteristics of a typical public works project such as a roadway expansion.  
 
C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The County has initiated the verification of BMP implementation and maintenance for projects 
with approved project-specific WQMPs and will report on the results in the 2006-07 PEA.  
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C-7.8 Training and Outreach (LIP Section A-7.8) 

The County sponsored, conducted and participated in multiple training sessions during the 
2005-06 reporting period. These training sessions reached a total of 85 County staff having 
implementation responsibility related to the County’s new development/significant 
redevelopment program: 

2005-06 Summary of Training 

 
Public Outreach 
 
The County has provided valuable information to the public on its New 
Development/Significant Redevelopment Program through the following websites: 
 
www.ocwatersheds .com: 

• Introduction and background on the New Development/Significant Redevelopment 
Program; 

• All related program documents and ESA watershed maps are posted and available for 
download; 

• New Development/Significant Redevelopment BMP Fact Sheets are posted and 
available for download; 

• A link is provided for the public to submit comments or questions on the New 
Development/Significant Redevelopment Program. 

 

Department Division Subcategory Training Module Training Dates Number of 
Attendees 

Training Sponsored/Conducted by the County and Attended by County Personnel 

Planning & Development Services 
NPDES Program 
Implementation: Plan Check 
Training Session 

July 5th & 7th, 
2005 24 

Internal Services 

Harbors Beaches & Parks 

County Projects and 
NPDES/DAMP 
Requirements 

March 9, 2006 55 

Planning & Development Services 

Operations & Maintenance 

RDMD 

Watershed & Coastal Resources 

Stormwater Treatment: What 
is it and how does it work?  
By Dr. Gary Minton, PhD 

March 17, 2006 6 

Totals 85 
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www.ocplanning.net: 

•  WQMP Guidelines Memo 

• When is a WQMP required? 

• WQMP Template (Exhibit A-7. IV of the County’s LIP) (see Section C-7.5.2 for a 
description of these documents)  

• Erosion and Sediment Control Plan (ESCP) Instruction Manual 

• Construction Runoff Guidance Manual 

• NPDES Notes for Building and Grading Plancheck  

• NPDES Inspection Requirements 

As detailed in Section C-6.4.2 of this report, the County has enhanced communication with the 
general public on general stormwater related information through the Stormwater Program 
Online Information Service that was launched in December of 2004.  
 
C-7.9 New Development/Significant Redevelopment Program Modifications 

The County has evaluated Section A-7, New Development/Significant Redevelopment of its 
LIP to determine if modifications are necessary in order to comply with the requirements of the 
Third Term Permits. No modifications were made during the 2005-06 reporting period. 
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C-8.0 CONSTRUCTION  
 
C-8.1    Introduction (LIP Section A-8.1) 
 
The County has incorporated the model construction program described in DAMP Section 8.4 
as the basis for this section of its Local Implementation Plan.  This construction program 
presents requirements and guidelines for pollution prevention methods that must be used by 
construction project owners, developers, contractors, and other responsible parties, in order to 
protect receiving waters from discharges resulting from construction activities.  
 
C-8.1.1  Overall Program Management 
 
Through the submittal of its organization chart, Figure A-8.1 of the LIP, the County has 
identified which Departments are responsible for the implementation of this stormwater 
program element.  
 
C-8.2    Inventory of Construction Projects (LIP Section A-8.2) 
 
The County has developed and updated on an ongoing basis, a watershed-based inventory of 
the identified construction projects within the County’s jurisdiction.  A summary of the 
construction inventory updated prior to October 1, 2006 and included as Exhibit A-8.I of the 
LIP, is provided below.   
 

Jurisdictional Summary of Construction Projects 
 

Total Number of Construction Projects Construction Project 
Category 2005-06 2004-05 2003-04 

Private Projects – Santa Ana Region 678 555 1,485 

Private Projects – San Diego Region 329 450 1,218 
Public Projects – Santa Ana Region 24 14 11 
Public Projects – San Diego Region 8 6 2 

Total for all Categories 1039 1025 2,716 
 

Looking at the number of construction projects under the County’s authority over the last three 
years, there has been a notable decrease since 2003-04. During the 2005-06 reporting period, a 
shift from the San Diego Region to the Santa Ana Region in terms of the number of construction 
projects is evident. This can be attributed to an increase in the construction activity in the 
Newport Coast Planned Community (Los Trancos/Muddy Creek watershed) and a decrease in 
the activity in the Ladera Planned Community (San Juan Creek watershed) which is nearing 
completion.
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2005-06 Summaries of Construction Projects by Watershed  
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Private Projects 29 4 0 296 0 0 

Public Projects 1 3 1 2 1 0 

Totals 30 7 1 298 1 0 

 

2005-06 Summaries of Construction Projects by Watershed  
 

Santa Ana Region 
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Private 
Projects 19 103 16 234 0 306 0 

Public 
Projects 0 2 12 6 0 0 4 

Totals 19 105 28 240 0 306 4 
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C-8.3 Prioritization of Construction Projects (LIP Section A-8.3) 
 
The County has prioritized construction projects within its jurisdiction as high, medium or low 
based on their respective threat to water quality.  The prioritizations are updated on an ongoing 
basis along with the inventory (Exhibit A-8.I of LIP). Summaries of the prioritizations are 
provided in the following tables:   
 

2005-06 Summary of Construction Projects Prioritization 
 

Private Projects Public Projects 
Construction Projects Prioritization Santa Ana 

Region 
San Diego 

Region 
Santa Ana 

Region 
San Diego 

Region 
Projects subject to General 
Construction Permit 47 57 4 2 

Projects tributary to and within 500 
feet of an ASBS 0 0 0 0 

Projects tributary to 303(d) 
waterbody impaired for sediment or 
turbidity 

0 0 0 0 

Projects within, directly adjacent to 
or discharging directly to an ESA 0 0 0 0 

Number of high priority projects 25 10 4 4 

Number of medium priority 
projects 23 54 7 0 

Number of low priority projects 630 265 13 4 

 
There was an overall decrease in high priority projects from the 2004-05 reporting period due to 
a number of large tracts that were subdivided. This meant that many projects no longer met the 
acreage threshold for high priority. These subdivisions led to an increase in the number of 
smaller projects which qualify as low priority.
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2005-06 Construction Projects Prioritization Summary by Watershed 
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Number of high priority projects 0 1 4 4 0 20 0 

Number of medium priority projects 0 1 5 12 0 12 0 

Number of low priority projects 19 103 19 224 0 274 4 

Totals 19 105 28 240 0 306 4 
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Number of high priority projects 1 0 1 12 0 

Number of medium priority projects 2 0 0 52 0 

Number of low priority projects 27 7 0 234 1 

Totals 30 7 1 298 1 

 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 
BMP fact sheets have been developed and are included as a part of the Construction Program.  
The fact sheets include a description of specific BMPs for common construction activities that 
may discharge pollutants and provide a focus on the pollution prevention measures that should 
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be implemented.  The Construction BMP fact sheets are from the 2003 edition of the California 
Stormwater Quality Association Stormwater Best Management Practice Handbook-Construction and 
are included as Exhibit A-8.II of the County’s LIP. 
 
C-8.5    Documentation Requirements (LIP Section A-8.5) 
 
The County is required to document and report to the Regional Board, construction projects 
which fail to comply with the Statewide General Construction Permit or represent a significant 
threat to human or environmental health. 
 
C-8.5.1 Private Construction Projects  
 
During the 2005-06 reporting period, the County determined that a 1.5 acre private project in 
Coto De Caza (San Juan Creek watershed) posed a potential or existing significant threat to 
human or environmental health. The project also failed to apply for coverage under the General 
Construction Permit. The San Diego Regional Board and California Department of Fish and 
Game were notified of this non-compliant project. The County issued an Administrative 
Compliance Order to the property owner requiring action within a specified timeframe and 
follow-up inspections by the County were conducted to ensure compliance.  
 
C-8.5.2 Public Agency Construction Projects  
 
During the 2005-06 reporting period, the County determined that two public projects operating 
under flood encroachment permits from the Orange County Flood Control District constituted a 
potential or existing significant threat to human or environmental health. The first, involved an 
Orange County Transportation Authority (OCTA) project in the Santa Ana River watershed. A 
notification was made to the Santa Ana Regional Board and the County issued an 
Administrative Compliance Order to OCTA requiring action within a specified timeframe. 
Several follow-up inspections were conducted by the County including a joint inspection with 
Santa Ana Regional Board Staff. 
 
The second notification of a non-compliant public agency project involved an OCTA/Metrolink 
construction project in the Aliso Creek watershed. Both the San Diego Regional Board and 
California Department of Fish and Game were notified. The contractor was issued a Stop Work 
Order by the County’s Encroachment Permit inspector and enforcement was also taken by the 
City of Lake Forest. Multiple follow-up inspections were conducted by both the County and 
City of Lake Forest.  
 
C-8.6 Municipal Inspection Requirements of Construction Projects and Reporting 

Requirements (LIP Section A-8.6) 
 
The County has inspected construction projects at the frequency determined by the priority 
ranking assigned to each facility as identified in the LIP.  The inspections generally include a 
review of BMP implementation through the erosion control practices, sediment control 
practices, tracking controls, waste and disposal management practices on a project and look for 
visual evidence of past or present unauthorized non-stormwater discharges.   
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The County inspects construction projects at the frequency stated in Table A-8.4 of the LIP. 
 

Inspection Frequency of Construction Sites (Table A-8.4 of LIP) 
Wet Season 

(October 1 - April 30) Construction Site 
Priority 

San Diego Region Santa Ana Region 

Dry Season 
(May 1 - September 30) 

LOW Twice during the season Once during the season As needed 

MEDIUM Twice during the season As needed 

HIGH Once per week * Once per month As needed 

* Or, monthly for any site that the County certifies in a written statement to the SDRWQCB all of the following 
(certified statements may be submitted to the San Diego Regional Board at any time for one or more sites): 
i. County has record of construction site’s Waste Discharge Identification Number (WDID#) documenting 

construction site’s coverage under the statewide General Construction Permit; and 
ii. County has reviewed the constructions site’s Stormwater Pollution Prevention Plan (SWPPP); and 
iii. County finds SWPPP to be in compliance with all local ordinances, permits, and plans; and 
iv. County finds that the SWPPP is being properly implemented on site. 

 
In addition, if there is evidence of non-compliance, the County re-inspects the project once a 
month at a minimum in order to ensure that the site is brought back into compliance. After it is 
in compliance the project is inspected a minimum of once every four months for the next 
calendar year (assuming it is still active). 
 
The number of inspections completed during the current reporting year is presented in the 
following tables:   
 

2005-06 Summary of Construction Projects Inspection 
 

Facility Category Number of Inspections During the  
Reporting Period 

Priority High Medium Low 

Private Projects 2,553 

Public Projects  97 14 2 

Total  2,666  

 
The total number of inspections has decreased from the previous reporting period (3,553 total 
inspections in 2004-05) due to the following: 
 

• Decrease in the number of “high priority” construction sites (from 99 in 2004-05 to 43 
this reporting period); 
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• Decrease in the number of non-compliant construction sites which require follow-up 
inspections (from 642 in 2004-05 to 158 this reporting period). 

 
The number of non-compliant projects identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  

 
2005-06 Summary of Construction Projects Compliance 

 

Reporting 
Period 

Number of Private Construction 
Projects Out of Compliance 

Number of Public Construction 
Projects Out of Compliance 

2005-06 151 7 
2004-05 640 2 
2003-04 368 2 

 
The number of private construction projects found to be out of compliance decreased from 642 
in 2004-05 to 158 during this reporting period. This decrease can be attributed in part to the 
outreach conducted during the permit and planning application submittal process in the 
Development Processing Center.  Applicants are provided a package of information regarding 
the use of construction phase BMPs and NPDES inspections.  Additionally, construction site 
managers are becoming more aware of the potential delays that can be caused by being found 
non-compliant with construction site requirements. 
    
The construction projects inventories are updated on an ongoing basis and provided to the 
Regional Boards as a part of the annual submittal. Inspection information is also updated on an 
ongoing basis in a database format. The inspection related information includes, at a minimum, 
inspection dates, inspectors present and the results of the inspection. The updated inspection 
database is included as Attachment C-8.1 of this report. 
 
Enforcement 
 
The County’s Construction Inspectors and Authorized Inspectors undertake enforcement 
activities according to the County’s ordinances and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available are 
summarized in this section and detailed in the County’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, may be prepared 
for prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the County’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  More severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance 
schedule. 
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The following table provides a summary of the numbers and types of enforcement actions 
against construction projects that have been taken by the County during the reporting period:   
 

2005-06 Summary of Private Construction Projects Enforcement 

 
2005-06 Summary of Public Construction Projects Enforcement 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enforcement Options Criminal 
Remedies 

# of Verbal 
Warnings 

# of Correct Work 
Notices 

(Written Notice to 
Correct Work) 

# of 
Administrative 

Compliance 
Orders 

# of Stop 
Work Orders 

Misdemeanor, 
Infraction 

6 144 1 1 0 

Enforcement Options 

# of Verbal 
Warnings 

# of Correct Work 
Notices 

(Written Notice to 
Correct Work) 

# of 
Administrative 

Compliance 
Orders 

# of Stop 
Work Orders 

Enforcement 
of Contract 

16 4 1 1 0 
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C-8.7    Training and Outreach (LIP Section A-8.7) 

Training 

The County conducted and/or participated in multiple trainings to assist responsible municipal 
staff in understanding the Construction Program.  The training attended during the 2005-06 
reporting period is summarized in the following tables:  

2005-06 Summary of Training 

 
Other training opportunities that County staff attended include the following:  

 
1. Title of Workshop or Training: 24 hr. SWPPP Compliance Course 

Date Attended: August 4, 2005 
Sponsoring Organization: URS Corporation 
 

Name Department 

Greg Cunningham RDMD Construction Management 

 
2. Title of Workshop or Training: Stormwater Compliance Training Seminar 

Date Attended: September 29, 2005 
Sponsoring Organization: BIA of Southern California 
*Staff participated by providing a presentation Yes    
Presentation by staff: Orange County Construction Program Overview 
 

Department Division Subcategory Training Module Training 
Dates 

Number of 
Attendees 

Training Conducted by the County and Attended by County Personnel 

January 18, 
2006 

RDMD Construction 
Management 

Annual Refresher – 
Construction NPDES 
Inspection Training January 25, 

2006 

30 

Internal Services 
RDMD 

Harbors Beaches & Parks 
County Projects & DAMP 

Requirements March 9, 2006 55 

RDMD Code Enforcement Construction NPDES 
Inspection Training April 4, 2006 7 

Training Conducted by Santa Ana Regional Board  Staff and Attended by County Personnel 

Multiple Departments and Divisions 
Inspecting Construction 
Site BMPs 

September 28, 
2005 10 

Totals 102 
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Name Department 

*Grant Sharp RDMD Watershed & Coastal Resources 

Rick Allen 

Chris Rutland 
Robert Valle 
Dave Robinson 
George Zaun 

RDMD Construction Management 

 
3. Title of Workshop or Training: “How to Write an Effective Stormwater Data Report for the 

First Time” 
Date Attended: August 4, 2005 
Sponsoring Organization: CalTrans District 12 
 

Name Department 

Robin LaMont RDMD Construction Management 

 
4. Title of Workshop or Training: 24 hr. SWPPP Workshop 

Dates Attended: December 5-7, 2005, February 27 – March 1, 2006 & June 12-14, 2006 
Sponsoring Organization: Global Environmental Network, Inc. 
 

Name Department 
William Stiles 
Robert Whitlock 
Robert Valle 
Wilfried Niemann 
James Miller 
Victor Valdovinos 
Jeffrey Ferrier 

RDMD 
Construction Management 

C-8.8 Construction Program Modifications 
 

The County has evaluated the results of the assessment to determine if any program 
modifications are necessary in order to comply with the requirements of the Third Term 
Permits.  

The following modifications have been made to Section A-8 of the LIP during the 2005-06 
reporting period and are included as an attachment to this report: 

• Construction inventories (Exhibit A-8.I of the LIP) updated on an ongoing basis 
(included as Attachment C-8.1 of this report). 
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C-9.0 EXISTING DEVELOPMENT 
 
C-9.1 Introduction  
 
The existing development component of this report is composed of the following elements: 
 
Section C-9.2, Industrial Program 

Section C-9.3, Commercial Program 

Section C-9.4, Residential Program  

Section C-9.5, Common Interest Area/Homeowner Association (CIA/HOA) Program  

 
C-9.2   Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.1 of the LIP, the County identified 
which Departments were responsible for the implementation of this stormwater program 
element. Since being revised and submitted with last year’s PEA, the organization chart has not 
changed.  
 
C-9.2.2    Inventory  
 
The County has developed a watershed based inventory of the identified industrial facilities 
within the County’s jurisdiction.  Summaries of the industrial inventory are provided below.   
 

2005-06 Summary of Industrial Facilities by Watershed 
San Diego Region 

 

Watershed 

Sa
n 

Ju
an

 C
re

ek
 

D
an

a 
Po

in
t C

oa
st

al
 

St
re

am
s 

Sa
n 

C
le

m
en

te
   

  
C

oa
st

al
 S

tr
ea

m
s 

  S
an

 M
at

eo
 C

re
ek

 

 T
ot

al
s 

Industrial Facilities With 
General Industrial Permits 7 1 1 0 9 

Industrial Facilities Without 
General Industrial Permits 2 0 0 1 3 

Totals 9 1 1 1 12 
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Santa Ana Region 
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Industrial Facilities With 
General Industrial Permits 0 1 2 1 4 

Industrial Facilities Without 
General Industrial Permits 2 2 0 1 5 

Totals 2 3 2 2 9 

 
The County’s industrial facility inventory has not changed significantly since the 2002-03 
reporting period. The County’s industrial facility inventory is updated on an ongoing basis and 
provided to the Regional Boards on an annual basis (see Attachment C-9.2 of this report).   
 
C-9.2.3    Prioritization 
 
The County prioritizes industrial facilities in its inventory as high, medium or low based on 
their respective threat to water quality. Summaries of the prioritizations are provided below.   
 

2005-06 Summary of Industrial Facility Prioritization 
 

Industrial Facility Prioritizations San Diego 
Region 

Santa Ana 
Region 

Total 
Number of 
Facilities 

Facilities subject to General Industrial 
Permit 9 4 13 

Section 313 Title III Sara 0 0 0 

Facilities with a high potential for or history 
of non-stormwater discharges 0 0 0 

Facilities tributary to and within 500 feet of 
an ASBS 0 0 0 

Tributary to 303(d) water body where site        
generates the pollutant 0 0 0 

Facilities within, directly adjacent to or 
discharging directly to an ESA 0 0 0 
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Industrial Facility Prioritizations San Diego 
Region 

Santa Ana 
Region 

Total 
Number of 
Facilities 

Number of mandatory high priority 
facilities 9 4 13 

Number of “other” high priority facilities 0 0 0 

Number of medium priority facilities 3 5 8 

Number of low priority facilities 0 0 0 

Total Number of Facilities 12 9 21 

2005-06 Summary of Industrial Facility Prioritization by Watershed 
San Diego Region 
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Number of high priority 
facilities 6 1 1 0 8 

Number of medium 
priority facilities 3 0 0 1 4 

Totals 9 1 1 1 12 

Santa Ana Region 
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Number of high 
priority facilities 0 1 2 1 4 

Number of medium 
priority facilities 2 2 0 1 5 

Totals 2 3 2 2 9 
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C-9.2.4    Monitoring    
 
The County has ensured that high priority industrial facilities within the San Diego Region of its 
jurisdiction are conducting annual stormwater monitoring. Several of the industrial facilities in 
the County’s inventory participate in group monitoring programs.  
 
C-9.2.5    BMP Fact Sheets 
 
The activity-based Industrial/Commercial fact sheets developed as part of the Existing 
Development Program are numbered IC1 – IC24 and are included as Exhibit A-9.II of the 
County’s LIP. During the reporting period, BMP fact sheet IC24, Mobile Wastewater Disposal 
Guidelines, was developed by the Orange County Stormwater Program and added to the list of 
commercial/industrial BMPs. A copy of this new BMP fact sheet is included as Attachment C-
9.1 of this report.  
 
C-9.2.6    Inspections 
 
The County inspects industrial facilities within its jurisdiction at the frequency determined by 
the priority ranking assigned to each facility as identified in Section A-9.1.6 of its LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and any visual evidence of past or present unauthorized non-stormwater 
discharges.   

Industrial Facility Inspection Frequency 

Priority Santa Ana Region San Diego Region 

High Annually  Annually  

Medium Biennially (Once every 2 
years) As-needed 

Low Once Per Permit Cycle (5  
years) As-needed 

A summary of the number of industrial facility inspections during the 2005-06 reporting period 
is presented in the table below. 

Jurisdictional Industrial Facility Inspection Summary 

Total Number of 
Industrial Facilities 

Number of Facilities Inspected During the  Reporting 
Period 

 High Med Low Totals 

12 (San Diego Region) 9 0 9 

9 (Santa Ana Region) 4 0 

None in 
inventory 4 

Totals 13 0 0 13 
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The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  

Watershed Summary of Non-Compliant Industrial Facilities 
San Diego Region 
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Number of facilities out of 
compliance 1 0 0 0 

Number of re-inspections due to 
non-compliance 1 0 0 0 

Totals 1 0 0 0 

Santa Ana Region 
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Number of industrial 
facilities out of compliance 0 0 0 0 

Number of re-inspections 
due to non-compliance 0 0 0 0 

Totals 0 0 0 0 

 
During the 2005-06 reporting period, one industrial facility in the San Diego Region was found 
to be out of compliance, for failure to have a SWPPP on site at the time of inspection. A follow-
up inspection to confirm presence of a facility-specific SWPPP was conducted. 
 
The industrial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Program Effectiveness Assessment submittal.  
The inspection information includes, at a minimum, inspection dates, inspectors present and the 
results of the inspection. The updated inspection database is included as an attachment to this 
report. 
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C-9.2.7    BMP Implementation 

During industrial facility inspections, the County inspector determines the level of BMP 
implementation and also assesses the effectiveness of implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspectors are trained to use their best professional judgment and decide how much time to 
allow the owner/operator to correct the problem.   

Watershed Summary of BMP Implementation at Industrial Facilities 
San Diego Region 
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BMPs fully implemented 6 1 1 
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Santa Ana Region 
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Number of industrial facilities with  
BMPs fully implemented 1 2 1 
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0 0 0 

 
During the 2005-06 reporting period, one industrial facility in the San Diego Region was noted 
as having only partial implementation of the following BMPs: 
 
• IC17 – Spill Prevention and Cleanup (Stains noted in parking lot) 
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• IC21 – Waste Handling and Disposal (Litter in employee parking lot) 
 
A follow-up inspection was conducted to confirm BMPs were being fully implemented and that 
a facility-specific SWPPP was on site. 

 
C-9.2.8    Enforcement   
 
The County’s Authorized Inspectors (Identified in Section C-10 of this PEA) undertake 
enforcement activities against industrial facilities according to the County’s adopted Water 
Quality Ordinance and the countywide accompanying Enforcement Consistency Guide (DAMP 
Section 4.0).  
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the County’s inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies. More severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance 
schedule. 
 
During the reporting period, the County took no enforcement actions against the industrial 
facilities in its inventory.   
 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the County 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the County sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
During the reporting period, the County identified no incidents of non-compliance at industrial 
facilities within its inventory that required notification of the Regional Boards. 
 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9.  
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C-9.3   Commercial Program (LIP Section A-9.2) 
 

C-9.3.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.2 of the LIP, the County identified 
which Departments were responsible for the implementation of this stormwater program 
element. Since being revised and submitted with last year’s PEA, the organization chart has not 
changed.  
 
C-9.3.2    Inventory  
 
The County has developed a watershed based inventory of specific commercial sites/sources 
within its jurisdiction as required by the Third Term Permits.  Summaries of the commercial 
inventory are provided below in the following tables:   
 

2005-06 Commercial Site/Source Inventory Summary 
 

Santa Ana Region 
(By Watershed) 

San Diego Region 
(By Watershed) 

Commercial 
Site/Source 

 
(by Permit Category) 
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Automobile 
mechanical repair, 
maintenance, fueling, 
or cleaning 

2 30 2 2 0 2 0 38 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

 0 0 0 0 

Boat mechanical repair, 
maintenance, fueling, 
or cleaning 

 1*  1* 0 0 4 6 

Equipment repair, 
maintenance, fueling, 
or cleaning 

 0 0 0 0 

Automobile and other 
vehicle body repair or 
painting 

0 6 0 0 0 0 0 6 

Mobile automobile or 
other vehicle washing 0 0 0 0 0 0 0 0 
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Automobile (or other 
vehicle) parking lots 
and storage facilities  

0 0 0 0 

Retail or Wholesale 
Fueling 0 1 0 1 

Pest control services 

 

0 0 0 0 

Eating or drinking 
establishments 

68 in Santa Ana Region (restaurant 
inventory maintained by HCA) 1 38 23 62 

Mobile carpet, drape or 
furniture cleaning 0 0 0 0 0 0 0 0 

Cement mixing or 
cutting  0 0 0 0 

Mobile high pressure 
or steam cleaning 0 0 0 0 0 0 0 0 

Masonry  0 0 0 0 

Painting and coating 0 2 0 0 0 0 0 2 

Botanical or zoological 
gardens and exhibits  0 0 0 0 

Landscaping (and 
hardscape 
installations) 

2 0 0 0 0 1 0 3 

Nurseries and 
greenhouses 1 0 1 0 0 8 0 10 

Golf courses, parks and 
other recreational 
areas/facilities 

 1* 1 2 0 4 

Cemeteries  0 0 0 0 

Pool, lake and fountain 
cleaning 0 0 0 0 0 0 0 0 

Marinas 0 0 5 5 

Port-a-Potty servicing  
0 0 0 0 

Other commercial 
sites/sources 
determined to be 
significant contributors 

0 0 0 0 0 0 0 0 

Facilities tributary to 
303(d) water body for 
pollutant generated on 
site 

 1 0 0 1 
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Facilities 
within/directly 
adjacent or discharging 
directly to ESA 

 

0 0 35 35 

Site tributary to and 
within 500 feet of ASBS 0 0 0 0 0 0 0 0 

Total for all 
categories  5 39 3 4 3 52 67 173 

Note:  Grey shaded areas indicate inventory categories that were not requirements within the Santa Ana 
Region. A * symbol in a grey colored cell indicates that the County has added a commercial site/source  
within that category to its Santa Ana Region inventory, even though it is not a Permit requirement. Also, 
the total number of facilities (173) does not reflect eating or drinking establishments in the Santa Ana 
Region (68). 

 
The most notable difference in this year’s inventory is the number of eating or drinking 
establishments in the San Juan Creek Watershed, which increased from 23 in 2004-05 to 38 this 
reporting period. The increase can be attributed to a number of new development projects in the 
unincorporated area of Ladera Ranch. Overall, the County’s commercial site/source inventory 
increased from 153 in 2004-05 to 173 in 2005-06.  
 
The County’s inventory of commercial sites/sources is updated on an ongoing basis within the 
LIP and provided to the Regional Boards on an annual basis (see Attachment C-9.2 of this 
report).   
 
C-9.3.3    Prioritization 
 
Within the Santa Ana Region, the County prioritized commercial sites/sources as high, medium 
or low based on their respective threat to water quality. Within the San Diego Region, the 
County maintains an inventory of  commercial sites/sources predetermined as high threat to 
water quality according to Section F.3.c.(2) of the San Diego Permit. A summary of the County’s 
commercial site/source prioritization by watershed is provided in the following table:  

 
2005-06 Summary of Commercial Site/Source Prioritization by Watershed 

 

Santa Ana Region San Diego Region  
 
 

Commercial Site/Source 
Prioritizations 
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Number of high priority 
facilities 0 0 0 1 2 53 67 123 
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Number of medium priority 
facilities 5 39 3 3 0 0 0 50 

Number of low priority 
facilities  0 0 0 0 0 0 0 0 

Total Number of facilities 5 39 3 4 2 53 67 173 

 
During the reporting period, a “Boat mechanical repair, maintenance, fueling, or cleaning” 
commercial site/source on County-owned property in the Newport Bay watershed was 
prioritized as high due to its proximity to Upper Newport Bay and potential threat to water 
quality. The County maintains a lease agreement with the business. 
 
The County also owns property in the Aliso Creek watershed which is leased to the operator of 
an equestrian business. The business has been inventoried as a “Facility tributary to 303(d) 
water body for pollutant generated on site” and prioritized as high within the San Diego 
Region. The County maintains a lease agreement with this business as well. 
 
C-9.3.4    BMP Fact Sheets 
 
The activity-based Industrial/Commercial fact sheets developed as part of the Existing 
Development Program are numbered IC1 – IC24 and are included as Exhibit A-9.II of the 
County’s LIP. During the reporting period, BMP fact sheet IC24, Mobile Wastewater Disposal 
Guidelines, was developed by the Orange County Stormwater Program and added to the list of 
commercial/industrial BMPs. A copy of this new BMP fact sheet is included as Attachment C-
9.1 of this report. 
 
C-9.3.5    Inspections 
 
The County inspects commercial sites/sources in its inventory at the frequency shown in the 
following table: 

Commercial Inspection Frequency 
 

Priority Santa Ana Region San Diego Region 

High Once per permit cycle (5 
years)1 As-Needed2 

Medium As needed N/A 

Low As needed N/A 

1. All high priority facilities must be inspected at least once by July 1, 2004 

2. At least once per permit cycle (5 years)  
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Inspection Summary 

The number of inspections conducted during the 2005-06 reporting period is presented in the 
following tables:   
 

2005-06 Jurisdictional Summary of Commercial Site/Source Inspections 
  

Santa Ana 
Region 

San Diego 
Region 

 
 

Commercial Site/Source 
Category 

Number of Sites/Sources 
Inspected in 2005-06 

Total 
Number 

Since Permit 
Adoption 

% Completed at 
Time of this Report 
for Current Permit 

Cycle 

Automobile mechanical repair, 
maintenance, fueling, or cleaning 0 of 36 2 of 2 5 13% (5 of 38) 

Airplane mechanical repair, 
maintenance, fueling, or cleaning  None in 

inventory N/A N/A 

Boat mechanical repair, 
maintenance, fueling, or cleaning 1 0 of 4 3 50% (3 of 6) 

Equipment repair, maintenance, 
fueling, or cleaning  None in 

inventory N/A N/A 

Automobile and other vehicle 
body repair or painting 0 of 6 None in 

inventory 0 0% (0 of 6) 

Mobile automobile or other 
vehicle washing 

None in 
inventory 

None in 
inventory N/A N/A 

Automobile (or other vehicle) 
parking lots and storage facilities  

None in 
inventory 0 N/A 

Retail or Wholesale Fueling 1 of 1 2 100% (1 of 1) 

Pest control services 

 

None in 
inventory N/A N/A 

Eating or drinking establishments 
 

68  
(100% 

Inspected) 
62 of 62 247 

100% * 
(130 of 130 in both 

Regions) 
 

Mobile carpet, drape or furniture 
cleaning 

None in 
inventory 

None in 
inventory N/A N/A 

Cement mixing or cutting  None in 
inventory N/A N/A 

Mobile high pressure or steam 
cleaning 

None in 
inventory 

None in 
inventory N/A N/A 

Masonry  None in 
inventory N/A N/A 
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Painting and coating 0 of 2 None in 
inventory 0 0% (0 of 2) 

Botanical or zoological gardens 
and exhibits  None in 

inventory N/A N/A 

Landscaping (and hardscape 
installations) 0 of 2 1 of 1 1 33% (1 of 3) 

Nurseries and greenhouses 0 of 2 8 of 8 8 80% (8 of 10) 

Golf courses, parks and other 
recreational areas/facilities 1 of 1 3 of 3 4 100% (4 of 4) 

Cemeteries  None in 
inventory N/A N/A 

Pool, lake and fountain cleaning None in 
inventory 

None in 
inventory N/A N/A 

Marinas 0 of 5 3 60% (3 of 5) 

Port-a-Potty servicing 
 
 None in 

inventory N/A N/A 

Other commercial sites/sources 
determined to be significant 
contributors 

None in 
inventory 

None in 
inventory N/A N/A 

Facilities tributary to 303(d) water 
body for pollutant generated on 
site 

1  1 100% (1 of 1) 

Facilities within/directly adjacent 
or discharging directly to ESA 

 
 

0 of 35 0 0% (0 of 35) 

Site tributary to and within 500 
feet of ASBS 

None in 
inventory 

None in 
inventory N/A N/A 

Total for all categories  70 78 274 64% (156 of 241) 

 
Note:  Grey shaded areas indicate inventory categories that were not requirements within the Santa Ana Region. Eating 

or drinking establishments are not required to be inventoried within the Santa Ana Region. As described under 
Inspection Summary, the Permittees have implemented a countywide Food Facility Inspection program and 68 
food facility inspections were performed within the County’s jurisdiction in the Santa Ana Region this reporting 
period. Therefore, while those facilities are not inventoried, the inspections are counted for reporting purposes. 

 
The total number of commercial sites/sources inspected during the reporting period increased 
from 124 in 2004-05 to 148 in 2005-06, with the percentage of facilities inspected increasing from 
38% to 64%. 
 
The number of non-compliant commercial sites/sources identified during these inspections is 
presented below along with information on follow-up inspections and enforcement actions 
taken. 
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2005-06 Summary of Compliance by Watershed 
 

Number of Non-Compliant 
Commercial Sites/Sources  

Number of Commercial Sites/Sources 
Re-inspected Due to 

Non-Compliance          Watershed 

2005-06 2004-05 2005-06 2004-05 

Aliso Creek 2 0 2 0 

Dana Point Coastal 
Streams 0 0 0 0 

San Juan Creek 26 9 26 9 

Anaheim Bay/ 
Huntington Harbor 5 1 5 1 

Newport Bay 1 0 1 0 

San Gabriel 
River/Coyote Creek 0 0 0 0 

Santa Ana River 1 0 1 0 

Totals 35 10 35 10 

 
As the table above indicates, the number of non-compliant commercial sites/sources increased 
significantly from 2004-05. This can be attributed to a focused effort by the County during the 
2005-06 reporting period to inspect high priority commercial sites/sources. The highest number 
of non-compliant facilities (26) was in the San Juan Creek watershed and most of these were 
eating or drinking establishments.  
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the County inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspectors are trained to use their best professional judgment and decide how much time to 
allow the owner/operator to correct the problem.  A summary of BMP implementation based 
on inspections conducted during the current reporting period is provided below. 
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2005-06 Summary of BMP Implementation 
 

Watershed 

Number of 
Facilities with 

BMPs Fully 
Implemented 

Number of 
Facilities with 
BMPs Partially 
Implemented 

Number of 
Facilities With No 

BMPs or BMPs 
Not Fully 

Implemented, 

Number of Facilities 
Required to 

Implement or 
Upgrade/Modify 

BMPs 

Aliso Creek 1 1 1 2 

Dana Point 
Coastal Streams 23 0 0 0 

San Juan Creek 17 34 0 34 

Anaheim Bay/ 
Huntington 

Harbor 
5 0 0 

Newport Bay 1 0 1 

San Gabriel 
River/Coyote 

Creek 
0 0 0 

Santa Ana River 

62 Eating 
Facilities in 

SAR Inspected 
and found to 

have full BMP 
implementation 

1 0 1 

Totals 103 42 1 38 

 
During the reporting period, the County made a focused effort to work with commercial 
sites/sources lacking in BMPs. In the San Juan Creek watershed, a number of the facilities with 
partial BMP implementation were eating or drinking establishments in large commercial/retail 
developments. In performing follow-up inspections and working with the businesses to achieve 
full BMP implementation, the County found that often times the problem involved a trash 
enclosure area serving multiple tenants. In these situations, the County has learned it is effective 
to work directly with property managers to address any issues. Also, for newer developments, 
County inspectors take into account the provisions contained in Water Quality Management 
Plans (WQMPs) when conducting an assessment of BMP implementation. 
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Board as part of the annual Program Effectiveness Assessment 
submittal. The inspection related information includes, at a minimum, inspection dates, 
inspectors present and the results of the inspection. The updated inspection/inventory database 
is included as Attachment C-9.2 of this report.   
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C-9.3.7    Enforcement  
 
The County’s Authorized Inspectors (Identified in Section C-10 of this PEA) undertake 
enforcement activities according to the County’s adopted Water Quality Ordinance and the 
accompanying Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in Section A-9.2 of the County’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for criminal prosecution.  As provided for in the Enforcement Consistency Guide, 
when selecting enforcement options, the County’s Authorized Inspectors ensure that violations 
of a similar nature are subjected to similar types of enforcement remedies. More severe 
enforcement options may be selected when a violator has either a history of noncompliance or 
has failed to take good faith actions to eliminate continuing violations or to meet a previously 
imposed compliance schedule. 
 
During the 2005-06 reporting period, the County took the following enforcement actions against 
commercial sites/sources within its inventory:  

 
2005-06 Summaries of Enforcement Actions  

 

Watershed 

Number of 
Notices of Non-

Compliance 
Issued 

Number of 
Administrative 

Compliance 
Orders Issued 

Number of 
Cease & Desist 
Orders Issued 

Number of Facilities 
Referred for 

Criminal Remedies 

Anaheim Bay/ 
Huntington Harbor 1 0 0 0 

Aliso Creek 0 1 0 0 

San Juan Creek 2 1 0 0 

 
Two commercial sites/sources inspected during the reporting period were issued a County 
Water Quality Ordinance Administrative Compliance Order requiring that specific BMPs be 
implemented within a certain amount of time. Follow-up inspections were performed to 
confirm compliance with the written enforcement orders. 
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the County 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the County sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. During the 2005-06 reporting period, the County 
identified no incidents of non-compliance at any commercial site/source within its inventory 
that required notification of the Regional Boards.  
 

0037222



 

 
 
SECTION C-9, Existing Development   

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Existing Development C-9-17 

C-9.3.9    Training and Outreach 
 
Training 
 
The County as Principal Permittee sponsored training to assist municipal staff in understanding 
the industrial and commercial components of the Existing Development Program. County 
inspector participation in the training conducted during the reporting period is summarized in 
the following table: 

 
2005-06 Summary of Existing Development Program Training 

 
Outreach 

The County outreached to the industrial and commercial businesses within its jurisdiction to 
inform them of their responsibilities under this program.  During the 2005-06 reporting period, 
this outreach effort included: 

• Presentations to various groups. 

• Distribution of brochures, posters and the industrial/commercial BMP fact sheets 
through the website, field inspectors, at public facilities counters, etc. 

• Posting information on the Existing Development Program (including the activity-based 
BMP fact sheets) on the County’s webpage, www.ocwatersheds.com.     

 

 

Department Division 
Subcategory 

Training Module 
 

Training 
Dates 

Number of 
Attendees 

Watershed & 
Coastal 
Resources 

DAMP Appendix B, Exhibit B-9.I, Existing 
Development Program Management Training 

July 28, 
2005 1 

Watershed & 
Coastal 
Resources 

3 

Construction 
Management 1 

RDMD 
 

Operations & 
Maintenance 

DAMP Appendix B, Exhibit B-9.II, Field 
Implementation of Existing Development 
Program (Industrial/ Commercial Inspections), 
Hands-On Training 

June 6, 
2006 

1 
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C-9.4   Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.3 of the LIP, the County identified 
which Departments are responsible for the implementation of this stormwater program 
element.  
 
C-9.4.2    Inventory  
 
The County has developed a watershed-based map of residential areas within its jurisdiction in 
the San Diego Region.  Residential areas that discharge directly to an ESA may be targeted for 
enhanced implementation of BMPs based on the activities of concern that are identified.  
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed as a part of the Existing Development program.  The fact 
sheets include a description of specific BMPs for high threat residential activities that may cause 
the discharge of pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity-based residential fact sheets are numbered R1 – R8 and 
are included as Exhibit A-9.II of the County’s LIP. There were no modifications to the fact 
sheets during the reporting period. 
 
C-9.4.4    Enhanced Implementation 
 
In 2005-06, the County focused enhanced implementation of its residential program on the 
unincorporated areas of Trabuco Canyon, within the San Juan Creek watershed, and Silverado 
Canyon, which is within the Santa Ana River watershed. These rural residential areas are both 
zoned for equestrian use.  
 
The enhanced implementation consisted of targeted public education focusing on 
implementation of source control BMPs as well as field reconnaissance and enforcement of 
County Codes, including the Water Quality Ordinance, where necessary.  
 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or 
assigned to residential areas and on complaints received from residents through the water 
pollution problem reporting hotline and website.   
 
The County tracks water pollution complaints under the ID/IC program and provides a 
summary of the number of complaints received and the source area associated with the 
complaint (e.g. commercial business, resident, etc.) as a part of Section C-10 of this PEA.  
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C-9.4.6    Enforcement Actions 
 
Enforcement actions taken by the County throughout its jurisdiction, including those against 
individual residents, are summarized in Section C-10 of this PEA.   
 
C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The County encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The County has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and 
distribution of brochures, posters, fact sheets, posting information on the County’s webpage, 
etc.  Information on specific outreach efforts can be referenced in Section C-6.  
 
Training 
 
Successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  For the County, it is primarily RDMD/ 
O & M field program crews who are entering into residential areas on a routine basis to 
maintain the public infrastructure. Training efforts during the 2005-06 reporting period 
covering municipal activities are discussed in Section C-5 of this PEA.  While many of the field 
programs conducted by the County, such as street sweeping and drainage facility cleaning, are 
pollution prevention practices in of themselves, the field program crews are trained to notify 
the County’s Authorized Inspectors (identified in Section C-10) of any issues impacting or 
having the potential to impact runoff from residential areas. 
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C-9.5   CIA/HOA Program (LIP Section A-9.4) 
 
C-9.5.1    Organization Chart 
 
The County utilizes the organization chart in Section A-9.3 of the LIP to implement its 
CIA/HOA Program.   
 
C-9.5.2    Inventory  
 
The County has developed a watershed-based map of residential areas within its jurisdiction in 
the San Diego Region. Residential areas that discharge directly to an ESA may be targeted for 
enhanced implementation of BMPs based on the activities of concern that are identified. The 
residential map is updated on an ongoing basis within the LIP.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed as part of the Existing Development program.  The fact 
sheets include a description of specific BMPs for high threat CIA/HOA activities that may 
discharge pollutants and provide a focus on the Pollution Prevention measures that the facility 
should implement.  The activity based fact sheets that were developed are included in Exhibit 
A-9.II of the County’s LIP. There were no modifications to the fact sheets during the reporting 
period. 
 
C-9.5.4    Enforcement Actions 
 
Enforcement actions conducted by the County throughout its jurisdiction, including CIA/HOA 
areas, are summarized in Section C-10 of this PEA.   
 
C-9.5.5    Outreach and Training 
 
Outreach 
 
As described in Section C-9.4.7, there are a number of ways in which the County performs 
general outreach to residents. HOA communities present a tremendous opportunity for 
outreach due to their organizational structure and the County encourages and promotes 
distribution of stormwater education material through association newsletters, association 
websites, etc. An example of this outreach effort is the October 2005 newsletter distributed by 
the Rossmoor Homeowners Association which is included as Attachment C-9.3 of this report. 
  
Training 
 
As reported in past years, the County has made several training presentations to HOAs 
utilizing the CIA/HOA training module (Exhibit B-9.V of the DAMP). This training module 
continues to be available on the County’s website. 
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C-9.6 Existing Development Program Modifications 
 

The County has evaluated the results of the assessment of the Existing Development Program to 
determine if any program modifications are necessary in order to comply with the Third Term 
Permits. 
 
The following modifications have been made to Section A-9 of the County’s LIP during the 
2005-06 reporting period and are included as attachments to this report: 
 
• Industrial/Commercial BMP Fact Sheet IC24, Mobile Wastewater Disposal Guidelines, 

developed for implementation in 2005-06 (included as Attachment C-9.1 of this report) 

• Updates to Exhibit A-9.I of the LIP the (existing development inventories) on an ongoing 
basis (included as Attachment C-9.2 of this report) 
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C-10.0    ILLEGAL DISCHARGES/ILLICIT CONNECTIONS (ID/IC) 

C-10.1    Introduction (LIP Section A-10.1) 

Since illegal discharges and illicit connections can be significant sources of pollutants for the 
municipal storm drain system, the County’s LIP includes a comprehensive program for 
detecting, responding to, investigating and eliminating these types of discharges/connections 
in an efficient and timely manner.    

C-10.2   Illegal Discharges 
 
C-10.2.1 Organization Chart 
 
Through the submittal of its organization chart, Figure A-10.1 of the LIP, the County identified 
which Departments were responsible for the implementation of this stormwater program 
element.  No changes were made to the organizational chart during this reporting period. 
 
C-10.2.2 Authorized Inspector Designations  
 
The County’s LIP, Water Quality Ordinance, and Enforcement Consistency Guide (Exhibit 4.I 
of the 2003 DAMP) identify County Authorized Inspectors as those persons designated by the 
Director of the Resources & Development Management Department (RDMD) to investigate 
compliance with, detect violations of, and take actions pursuant to the Water Quality 
Ordinance. 
 
A list of County Authorized Inspectors and relevant contact information is provided in the 
following table:  
 

2005-06 Summary of County Authorized Inspectors  
 

Primary Authorized Inspectors 
 

Name Department E-mail Address Phone Number 

Duc Nguyen Duc.Nguyen@rdmd.ocgov.com (714) 973-6690 

James Fortuna James.Fortuna@rdmd.ocgov.com (714) 973-3167 

Grant Sharp Grant.Sharp@rdmd.ocgov.com (714) 973-6691 

Christine Hanson 

RDMD, 
Watershed & 
Coastal 
Resources 

Christine.Hanson@rdmd.ocgov.com (714) 973-3166 

 
 
 
 
 

0037229



 

 
SECTION C-10, Illegal Discharges/Illicit Connections 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Illegal Discharges/Illicit Connections C-10-2 

Alternate Authorized Inspectors 
 

Name  E-mail Address Phone 
Number 

Zoila Finch Zoila.Finch@rdmd.ocgov.com (714) 973-6691 

Bruce Moore Bruce.Moore@rdmd.ocgov.com (714) 567-6373 

Richard Boon 

RDMD, 
Watershed & 
Coastal 
Resources Richard.Boon@rdmd.ocgov.com (714) 973-3168 

 
C-10.2.3    Detection of Illegal Discharges and Illicit Connections 
 
The County has a number of programs that proactively facilitate the detection of existing 
and/or potential sources of illegal discharges and illicit connections including the following: 

• Municipal Activities (Section A-5 of LIP) – RDMD Operations & Maintenance (O&M) 
staff are trained to assist in the identification of illegal discharges and illicit connections 
during their daily activities inspecting/repairing/maintaining public infrastructure 
throughout the County’s jurisdiction. County O&M staff is trained to refer water quality 
problems to the County’s Authorized Inspectors. 

 
• Public Education (Section A-6 of LIP) –All public education materials distributed 

include the 24 hr. water pollution problem reporting phone number (714/567-6363) and 
the website address for online reporting of pollution and drainage problems: 
http://www.ocwatersheds.com/WQHotline/wqh_introduction.asp 

 
• New Development/Significant Redevelopment Program (Section A-7 of LIP) – The 

inspection of projects with approved final Water Quality Management Plans (WQMPs) 
will assist with the identification of site-specific post-construction structural best 
management practices that are either not functioning adequately or are not being 
maintained properly. 

 
• Construction Activities (Section A-8 of LIP) – County building, grading and public 

works inspectors are trained to assist with the identification of illegal discharges from 
construction sites. 

 
• Existing Development Programs (Section A-9 of LIP) – County Authorized Inspectors 

perform inspections to assess BMP implementation at industrial and commercial 
businesses. Conditions that pose a threat to water quality are addressed.  

 
• Water Quality Monitoring Program (Section A-11 of LIP) – The collection of water 

quality monitoring data identifies problem areas where ID/IC source investigation 
efforts may need to be focused. 
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C-10.2.4    Water Pollution Reports/Complaints/Notifications 
 
In order to have a successful ID/IC program, the County provides several means for the public 
to report information about potential or existing problems so that they can be mitigated as 
quickly as possible.  The County has established a Countywide 24 hour bilingual water 
pollution complaint hotline phone number (714/567-6363) to receive water pollution complaints 
and incident information. Reports, complaints and notifications are also received through a 
website reporting form (http://www.ocwatersheds.com/WQHotline/wqh_introduction.asp). 
The hotline number and website are included on all public education material. 
 
A summary of the sources of all water pollution reports/complaints/notifications received by 
the County during this reporting period and the previous is provided below. 
 

2005-06 Summary of Water Pollution Complaints/Incidents Reported 
Source of Water 

Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 

Reported 

Incidents Reported to Regional Board as 
Presenting a Threat to Human or 

Environmental Health 

Reporting Period 2005-06 2004-05 2005-06 2004-05 
County Staff (O&M 
Staff, Construction 
Inspectors, etc.) 

113 273 

Other Cities/Agencies  37 24 

Water Pollution 
Hotline & Website 107 94 

Direct Public Contact 
(calls, e-mails) 37 8 

Businesses 2 0 
Other 2 45 

8 to Santa Ana 
Regional Board 

 
 

3 to San Diego 
Regional Board 

2 to Santa Ana 
Regional Board 

 

3 to San Diego 
Regional Board 

Total Number of 
Reports 298 444 11 5 

 
The above data represents the total number of reports/complaints/notifications received by the 
County from the various identified sources. In reviewing the data, the number of reports 
received from the County Staff category decreased significantly from the previous reporting 
period (273 to 113). This decrease can be attributed to a shift in the way information is reported 
due to a countywide effort to standardize the data. Previously, data collected in this category 
included the number of reports received from other cities where no action was required by the 
County (notification only). These reports consisted of incidents in which city staff responded to 
a report and then provided a courtesy notification regardless of whether there was any impact 
to County right of way. Although this standardization was initiated during the previous 
reporting period (2004-05), some data was still recorded under the old method. During this 
reporting period, the County has only included reports/complaints/notifications received from 
other cities where there was impact to County right of way.   
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C-10.2.5     Response Procedures 
 
The County’s Authorized Inspectors follow procedures outlined in the Investigative Guidance 
Manual (developed for use during the 2004-05 reporting period) and Enforcement Consistency 
Guide (DAMP Exhibit 4.I) when responding to and investigating water pollution complaints.  
The response procedures generally include record keeping, notifications and response requests, 
response activities, investigations, clean-up activities, reporting and education/enforcement.  In 
order to ensure that the program is efficient and effective, the County has instituted regular 
documentation procedures for its water pollution complaint and spill response activities.  To 
assist them in implementing these procedures, a series of forms and guidance materials were 
developed and are included in Exhibits A-10.I and A-10.II of Section A-10 of the LIP.  There 
were no modifications to these forms during the reporting period. 
 
C-10.2.6    Water Pollution Incident Summary 
  
As a part of the jurisdictional ID/IC Program, the County’s Authorized Inspectors receive and 
respond to a variety of water pollution reports and complaints.   
 
Reporting Summary 

In order to avoid duplication, only one category was used per incident (i.e.: if a complaint was 
received by County staff but referred to the appropriate city, agency or department for 
inspection and follow up, the incident was reported in the Referral category only). For reporting 
purposes, the following definitions were used: 

• Notification – An incident that is reported to the County that does not require any follow 
up such as an investigation or an enforcement letter.  This would include any incidents 
where the material did not enter the storm drain system and was in the process of being 
cleaned up or it may have entered the stormdrain but was determined to have 
insignificant impact and did not require further action.  

• Complaint - A minor incident that is reported to the County that requires an 
investigation as soon as possible.  This would include complaints where the discharge is 
alleged to have already occurred but is not posing an immediate threat to human health 
or the environment.  Examples of this may include: oil that has leaked from a vehicle 
parked on the street and has soaked into the asphalt or a past discharge from a residence 
or facility. 

• Response Request – An incident that is reported to the County that requires an 
immediate investigation/response due to the threatened release/impact to human 
health or the environment. 

• Referral to another agency – The incident is outside of the County’s jurisdiction and the 
complaint has been referred to another city or agency for investigation and follow-up. 

The following tables provide information regarding the water pollution incidents that have 
been reported and required action by the County.   
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2005-06 Breakdown of Reports Received 
 

Type of Report Number of Reports 

Reporting Period 2005-06 2004-05 

Notification 40 247 

Complaint 110 52 

Response Request 37 33 

Referral to Cities or other agency 103 112 

Total Number of Incidents 298 444 

 
A review of this table indicates a significant decrease in the total number of reports received for 
this reporting period compared with the previous period.  As noted in the previous section, this 
can be attributed to the change in the method of collection of data. As a result of this change, the 
number of notifications received by the County is significantly reduced compared with prior 
reporting periods. 
 
The number of complaints, however, has increased significantly from the previous reporting 
period.  This increase can be partially attributed to the number of referrals from Health Care 
Agency staff performing retail food service establishment inspections (see more information on 
this program in Section C-9). The number of response requests received by the County and 
referrals forwarded to the appropriate jurisdictions for follow-up did not change significantly.   
 
The water pollution complaints and response requests involve a wide variety of materials. 
During the previous reporting period, an evaluation was conducted which determined that the 
previous categories and sub-categories of materials used in the reporting of water pollution 
incident data did not provide sufficient information for program evaluation. Therefore a new 
set of categories and sub-categories were established as shown below. 
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General Categories and Sub-categories of Materials Involved in Water Pollution Complaints/Incidents 

Hydrocarbons Inorganic Compounds Metals Nutrients Organic Compounds Discharge Exceptions
Animal Fat Acid Aluminum Fertilizer Degreaser Air Conditioning Condensate
Automotive Fluids Base Cadmium Other Ethylene Glycol/Antifreeze Crawl Space Pump Water
Crude Oil Paint:  Dry Scrapings/Residual Chromium Solvent Dechlorinated Pool Discharges
Diesel Fuel Paint:  Latex Copper Other Diverted Stream Flows
Gasoline Paint:  Oil-based Lead Fire Suppression Runoff
Grease Other Mercury Groundwater Infiltration/Uncontaminated Pumped Groundwater
Hydraulic Fluid Zinc Irrigation
Jet Fuel Other Non-commercial Vehicle Washing
Misc. Oils Passive Footing Drains
Motor Oil Passive Foundation Drains
Sheen Potable Water
Vegetable Oil Riparian/Wetland Flows
Wax Rising Groundwater/Natural Springs
Other Stormwater

Other Regional Board-Approved Discharges

Pathogens 
and 

Coliforms
Wastewater Pesticides Sediment Trash and Debris Miscellaneous

Animal Feces Bilge Water Herbicide Sediment Brick/Cement/Plaster/Grout Abandoned Drums
Sewage Concrete Slurry Pesticide Other Food Waste Chemicals
Other Contaminated Groundwater Other Green Waste Did not observe

Cooling Water Solid Waste/Trash Liquid
Dye Other Odor
Greywater Residue
Pool/Spa Discharge* Solid
Reclaimed Water Unidentified
Wash Water Other
Wastewater
Other

* Pool/spa discharges in this category are discharges that contain chlorine (>0.1ppm), filter media, algae, etc.

 
During this reporting period, the County initiated collection of water pollution incident data 
using these new categories.  The following table summarizes the number of incidents that 
required action by County staff to and the categories of materials involved: 
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2005-06 Jurisdictional Summaries of Incidents Requiring County Response 

 

Categories of Materials Number of Complaints/Incidents  
Reporting Period 2005-06 2004-05 

Discharge Exceptions 3  

Hydrocarbons 22  

Inorganic Compounds 3  

Miscellaneous 63  

Nutrient 0  

Organic 0  

Pathogens/Coliforms 13  

Pesticides 1  

Sediment 9  

Trash/Debris 27  

Wastewater 14  
Total Number of Incidents 155 113 

 
A comparison of the materials involved in the incidents during this reporting period and the 
previous reporting period could not be performed due to the change in the categories of 
materials. Overall, the number of incidents requiring County action significantly increased from 
113 in the previous reporting period to 155.  The increase in the number of incidents 
corresponds with the significant increase in the number of complaints that the County 
addressed.   
 
Water pollution incidents which are determined to pose an existing or potential significant 
threat to public health or the environment are reported to the Regional Boards within 24 hrs. 
with a written report provided within 5 days.  During the reporting period, the County 
reported a total of 11 pollution incidents to the Regional Boards. 

 
Pollution Incidents Reported to the Regional Board 

 
Region 2005-06 2004-05 

Santa Ana 8 2 

San Diego 3 3 

Totals: 11 5 
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Brief descriptions of the notifications to the Regional Board are as follows:  
 
 Santa Ana Regional Board 

• The OCTA SR22 widening project contractor failed to adequately prepare for a storm 
event and as a result, equipment & material in the Santa Ana River bed was impacted by 
storm flows. The County issued an Administrative Compliance Order to OCTA and a 
joint inspection of the project with Regional Board Staff was conducted. 

• A contractor discharged white particles from building ceiling work to the street. The 
contractor was required to clean up the street and the County issued a Notice of Non-
compliance. 

• Tanks carrying hazardous liquids on a vehicle ruptured, causing sulfuric acid to enter 
the stormdrain system in Fountain Valley. County staff oversaw the cleanup by 
emergency response contractors and there was no impact to receiving waters. 

• A contractor discharged reddish wastewater to the street. The contractor was required to 
clean up the street and the County issued a Notice of Non-compliance. 

• A contractor performing pool work at a residence discharged mud to the street. The 
contractor was required to clean up the street and the County issued a Notice of Non-
compliance. 

• A cement truck crashed on an off-ramp to the 91 Freeway in Fullerton, rupturing a water 
main which flushed automotive fluids leaking from the truck into Fullerton Creek.  

• A County construction inspector noticed ammonia fumes coming from an 84" pipe 
discharging to Borrego Canyon Wash. An immediate source investigation was 
conducted and the City of Irvine was also notified. 

• A spill involving water based roofing compound impacted a catchbasin in Laguna Hills. 
The responsible party was ordered to conduct a full clean up of impacted areas. 

San Diego Regional Board 

• A golf course maintenance facility had not complied with a previous Administrative 
Compliance Order. As a result, additional sampling revealed persistent pesticide 
contamination of a stormdrain. A second Administrative Compliance Order was issued.  

• A 1.5 acre construction site in Coto De Caza had no erosion control BMPs and had not 
filed for coverage under the General Construction Permit. Administrative Compliance 
Order was issued. 

• The OCTA/Metrolink contractor completing retrofit work on the train crossing over 
Aliso Creek, was observed washing construction dirt directly into the creek with a fire 
hose. A Stop Work Order was issued by the County Encroachment Permit Inspector. The 
San Diego Regional Board issued a Cleanup & Abatement Order.  

 

0037236



 

 
SECTION C-10, Illegal Discharges/Illicit Connections 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Illegal Discharges/Illicit Connections C-10-9 

C-10.2.7    Enforcement Summary  
 
The County’s Authorized Inspectors undertake enforcement activities according to the County’s 
adopted Water Quality Ordinance and the countywide accompanying Enforcement Consistency 
Guide (DAMP Exhibit 4.I).  
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for criminal prosecution. As provided for in the Enforcement Consistency Guide, 
when selecting enforcement options, the County’s Authorized Inspectors ensure that violations 
of a similar nature receive a consistently similar type of enforcement remedy. More severe 
enforcement options may be utilized depending on variables such history of non-compliance or 
failure to take good faith actions to eliminate continuing violations or to meet a previously 
imposed compliance schedule. A summary of the enforcement actions taken during the last two 
reporting periods are provided below. 
 

2005-06 Summaries of Enforcement Actions 
 

Total  Enforcement Type 
2005-06 2004-05 

Educational Letter (EL) 1 3 

Administrative Enforcement 

Notice of Noncompliance (NON) 21 12 

Administrative Compliance Order (ACO) 7 4 

Cease and Desist Order (CDO) 0 0 

Criminal Enforcement 

Misdemeanor (Mis) 1 0 

Infraction (Inf) 0 0 

Issuance of Citation (IOC) 0 0 

Other: (Criminal prosecution cases) 0 3 

Totals: 30 19 

 
A comparison of the types of enforcement for this reporting period and the previous period 
shows a significant increase in the number of Administrative Compliance Orders and Notices of 
Noncompliance issued.   
 
 
 

0037237



 

 
SECTION C-10, Illegal Discharges/Illicit Connections 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Illegal Discharges/Illicit Connections C-10-10 

C-10.2.8    Enforcement Case Summary  
 
One criminal case was submitted by the County to the Orange County District Attorney’s office 
for prosecution during the reporting period.  The following is a summary of this case: 

• Material was piled adjacent to Silverado Creek (Santa Ana Region, Santa Ana River 
watershed) on private property. The property owner refused to comply with an 
Administrative Compliance Order to remove the material. The case was decided in 
Orange County Superior Court and the property owner was found guilty on 
misdemeanor counts of illegal dumping and was fined $10,000 and ordered to remove 
the material from the creek bank. 

C-10.2.9    Tustin Area Spill Control (TASC) Demonstration Project  
 
During the reporting period, the County and Orange County Sanitation District continued 
coordination of a sewage spill prevention and response demonstration project.  The project is 
called the “Tustin Area Spill Control (TASC) Demonstration Project”.  Major tasks completed 
during this reporting period were as follows: 

• Continued Project Management and Coordination; 

• Further Development /Implementation of Tools and Procedures which includes maps, 
staging areas and SSO response procedures;  

• Obtained primary and backup emergency response cleanup contractors for containment 
and recovery of SSOs from the flood control channels; 

• Executed a Memorandum of Understanding for delineating jurisdictional and financial 
responsibilities for project partnerships; 

• Conducted Table Top Simulated SSO Response Exercise;  

• Conducted Field Simulated SSO Response Exercise; and,  

• Public Education and Outreach Activities; 

Additional details of other tasks and above accomplishments are presented in Section C-3.3. 

C-10.3    Illicit Connections (LIP Section A-10.5) 
 
The County has developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited under County ordinance. The following table provides a 
summary of the illicit connections that were identified and remedied. 
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2005-06 Summary of Illicit Connections Identified 

 

Watershed Type of 
Connection Resulting Action(s) 

San Gabriel River/Coyote 
Creek 

Residential 
Commercial 
      “  

1 – capped off 
2 – capped off 
2 – obtained permit 

Anaheim Bay/ 
Huntington Harbour 

Residential  
      “ 
      “ 

6 – capped off/removed 
1 – litigation pending 
1 – obtained permit 

Santa Ana River 
Residential 
       “ 
Commercial 

1 – capped off 
1 – obtained permit 
1 – removed 

Newport Bay Residential  3 – obtained permit 
 
During the reporting period, a total of 20 illicit connections to the County’s storm drain system 
were found.  In reviewing the reported number of illicit connections for this reporting period 
compared to the previous period, there was a slight decrease from 26 to 20.  
 
C-10.4    Source Investigations (LIP Section A-10.4.1) 
 
Source investigations may be conducted when an illegal discharge or illicit connection is 
detected or suspected, and the source is not readily identifiable. The purpose of the 
investigation is to identify the source so that appropriate action can be taken to protect the 
stormdrain system and prevent the contribution of pollutants to receiving waters. Source 
investigations can be triggered based on a number of factors such as visible or odor problems 
and they can also be initiated based on water quality data.  
 
The Dry Weather Monitoring Program (DAMP Exhibit 11.II) was developed in 2003 for 
implementation countywide as a means of identifying illegal discharges and illicit connections 
through a field screening program. Notifications are made to the appropriate jurisdiction for 
immediate follow-up when problems at a drain are detected in the field. In addition, source 
investigations may be required when data from the dry weather monitoring indicates that a 
constituent is consistently higher than normal background levels (these background levels are 
calculated on an ongoing basis and are called Tolerance Intervals). The procedure for 
determining this is described in great detail in Section 3.3 of DAMP Exhibit 11.II. 
The following flow-chart (Figure 3-6 of DAMP Exhibit 11.II) illustrates the methodology used 
in determining whether or not a source investigation is needed based on dry weather 
monitoring data:  
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Sample random 
sites 

Define tolerance 
interval bound

Compare samples 
from all sites to 

tolerance interval 
bound

Notify Permittee of 
outlier(s)

Compare to 
relevant standards

Apply best 
professional 

judgment

Continue sampling 
and refine 

tolerance interval 
each month

Sample non-
random sites 
months 1-3

Establish site-
specific control 

charts

Continue sampling 
and refine control 
charts each month

ID samples beyond 
site-specific bounds

Compare next 
sample

Second sample 
beyond bound?

Return to routine 
sampling

no

ID samples beyond 
regional bound

Compare next 
sample

Second sample 
beyond bound?

Return to routine 
sampling

no

yes

yes

Source ID justified?

yes

no

no

 
 
During the reporting period, the County applied this approach to dry weather monitoring sites 
within its jurisdiction. The following table summarizes the results: 
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Summary of 2005-06 Dry Weather Monitoring Results 
 

Tolerance Interval Exceedances 
during Reporting Period 

Region Drain 
Designation 

Random 
or 

Targeted 
Watershed Location Constituent(s) 

and Number 
of Exceedances 

Consecutive 
(If more 
than one)? 

Source 
Investigation 
Conducted? 

COL02P50 Random San Juan 
Creek 

Ladera 
Ranch N/A N/A N/A 

Dissolved 
Oxygen, 1 N/A 

Turbidity, 1 N/A 

Ammonia, 2 Yes 

Nitrate, 1 N/A 

Total Coliform, 
3 Yes 

Fecal Coliform, 
2 No 

Nickel, 1 N/A 

San 
Diego 

COL02P55 Random San Juan 
Creek 

Ladera 
Ranch 

Cadmium, 4 Yes 

Yes 

Santa 
Ana COF13@FH Random Newport 

Bay 
Tustin 
(Unincorp.) MBAS, 1 N/A No 

    
As the table illustrates, one drain (COL02P55) within the County’s jurisdiction experienced 
consecutive exceedances of the tolerance interval for a particular constituent during the 
reporting period. An investigation of the drainage area was conducted in an effort to identify 
sources that might be contributing to these exceedances.  
 
The first step of the source investigation involved development of a precise map of the 
COL02P55 drainage area so that the investigation would be confined to the appropriate areas. 
In the case of COL02P55, the drainage area is entirely residential land use including open space 
and common areas. A thorough reconnaissance of the area was conducted. While no definitive 
sources were identified, targeted education of residents within the drainage area was 
performed in an effort to minimize and prevent dry weather runoff from landscape irrigation. 
While inconclusive at this point, the preliminary results of the source investigation are positive 
in that the most recent sampling of this pipe on August 29, 2006, did not result in a single 
tolerance interval exceedance. In fact, ammonia, total coliform, and cadmium levels were all 
greatly reduced compared with sampling dates in May and June of 2006. 
 
In addition to the source investigation of COL02P55, the County also collaborated with the 
cities of Dana Point and San Juan Capistrano on a source investigation of DPL01S02 during the 
reporting period. While the drainage area of this pipe is not within County jurisdiction, the 
resulting flows are tributary to San Juan Creek just upstream of Doheny State Beach. This drain 
has consistently exceeded the tolerance intervals for nickel, zinc and cadmium. The drainage 
area consists of a large commercial/industrial area extending out to the Interstate 5 Freeway 
and then beyond into residential areas. Due to the size and complexity of the drainage area, the 
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County and cities decided it would be most effective to combine resources and conduct a multi-
jurisdictional source investigation. A precise drainage map was developed and a plan was 
drafted which included partnering with other stakeholders such as CalTrans and the South 
Coast Water District to enhance BMP implementation on their right of way, inspection of 
businesses, and additional monitoring in an attempt to isolate the source of the metals.  
 
The additional monitoring involved the collection of samples at selected locations upstream of 
the pipe outfall. Samples collected upstream of Interstate 5 indicated that while the freeway 
may be  a contributing source, nickel, zinc and cadmium levels are still above tolerance interval 
levels in the upstream residential area. This finding would suggest that the source could be 
naturally occurring in soils or even from atmospheric deposition. Nevertheless, the County and 
cities are continuing the investigation.           
 
C-10.5  Training and Outreach (LIP Section A-10.7) 
 
The education and training of the County’s Authorized Inspectors is key in the successful 
implementation of the program especially since they are in the public eye when conducting 
investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary methods that the County’s Authorized Inspectors and other key staff are 
trained is by having them attend the NPDES Inspection Sub-committee meetings. During the 
reporting period the County’s Authorized Inspectors coordinated, conducted and attended 
these committee meetings.    

The County also trained its own Authorized Inspectors and other staff by having them attend 
Permittee sponsored training as well as other regional training and workshop opportunities.  
The Permittee sponsored training included modules in Section B-10 of Appendix B of the 
DAMP. These ID/IC training modules have constantly evolved and are now some of the most 
effective trainings available. The primary shift has been towards a “hands-on” training 
approach. For a current list of the ID/IC training modules (see Section A-10.7.1 of the County’s 
LIP included as Attachment C-10.1 of this report).  
 
The trainings attended by the County’s Authorized Inspectors and other staff are listed in the 
following table: 
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2005-06 Summary of Permittee Sponsored Training attended by County Personnel 
 

* Denotes Authorized Water Quality Ordinance Inspector 
 
C-10.5.2     Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharge or illicit connection. These materials can range from BMP fact sheets, manuals, 
posters, and brochures, to door hangers that can be left at properties where a complaint was 
reported. Specific information on outreach during the 2005-06 reporting period is included in 
Section C-6 of this report. 

Department Department 
Subcategory 

Training Module 
 

Training 
Dates 

Names of 
Attendees 

Authorized Inspectors 
Introduction 

July 26, 
2005 Christine Hanson* Watershed & 

Coastal 
Resources Hands On Authorized Inspector October 

13, 2005 Len Narel 

Code 
Enforcement Heather McCarthy   

James Fortuna* Hands On Authorized Inspector March 30, 
2006 

Lisa Gonzales 
Watershed & 
Coastal 
Resources Duc Nguyen* 

Doug Barron 

Craig Feiner 

Dave Gaipo 
Jeremy Hampton 
Tammy 
Killingsworth 

John Kort 

Travis Lyon 
Jaime Orozco 
Maurice Ortiz 
Rudy Torres 

Operations & 
Maintenance 

Joe Vaughan 
Cynthia Baker 
Pati Clement 

RDMD 

Code 
Enforcement 

Investigative Guidance Training 
May 4, 
2006 

Heather McCarthy 
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C-10.6     ID/IC Program Modifications 
 
As the last step in the PEA, the County has evaluated the results of the program effectiveness 
assessment to determine if any program modifications are necessary in order to comply with 
the Third Term Permits. 
 
The following modifications have been made to the County’s ID/IC Program during the 2005-
06 reporting period and are included as an attachment to this report:  
 

• The list of Designated Authorized Inspectors presented in Section A-10.1.3 of the LIP 
has been updated and is reflected in Section C-10.2.2 of this report.  

• ID/IC program training modules have been added and updated during the reporting 
period; the current list can be found in Section A-10.7.1 of the County’s LIP and has 
been included as Attachment C-10.1 of this report. 

• New reporting material categories and subcategories have been implemented and are 
reflected in Section C-10.2.6 Water Pollution Incident Summary of this report. 
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C-11.0 WATER QUALITY MONITORING 

C-11.1 Introduction  (LIP Section A-11.1) 

The countywide monitoring program is conducted on behalf of the Permittees by the County as 
the Principal Permittee.  The countywide monitoring program consists of two separate 
programs to address the respective requirements of the Third Term Permits:   

• The third term San Diego Region monitoring program has been implemented for four 
years 

• The third term Santa Ana Region monitoring program has been implemented for one 
year. Until approval in July of 2005, the monitoring program developed for the Santa 
Ana Region during the second permit term was continuing to be implemented. 

C-11.1.1 County of Orange Water Quality Monitoring in the San Diego Region 

The countywide monitoring program in the San Diego Region consists of the following 
elements: 

• Mass Emissions Monitoring to determine year-to-year trends in pollutant loads from 
major storm channels; 

• Coastal Stormdrain Outfall Monitoring to assess the impacts of dry-weather urban 
runoff on recreational uses along the coast; 

• Urban Stream Bioassessments to determine the biological health of the storm channels; 

• Ambient Coastal Receiving Water monitoring to determine the impacts of urban runoff 
on the ecologically sensitive areas along the coast; 

• Dry Weather Monitoring to identify illegal discharges and illicit connections.  

Section C-11 of the 2005-06 Unified Annual Progress Report should be consulted for details of 
these monitoring efforts.   

C-11.1.2 County of Orange Water Quality Monitoring in the Santa Ana Region 

The countywide monitoring program in the Santa Ana Region, as approved for implementation 
by the Executive Officer on July 11, 2005, consists of the following elements: 

• Long Term Mass Emissions Monitoring to determine year-to-year trends in pollutant 
loads from major storm channels; 

• Estuary/Wetlands Monitoring to describe impacts on estuarine and wetlands 
ecosystems and the relationship of any impacts to runoff; 

• Bacteriological/Pathogen Monitoring, to identify spatial and temporal patterns of 
elevated level in order to prioritize problem areas;  
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• Urban Stream and Bioassessment Monitoring to determine the biological health of the 
storm channels; 

• Dry Weather Monitoring to identify illegal discharges and illicit connections;  

• Land Use Correlations to identify changes in runoff associated with the 
urbanization of previously agricultural land;  

• Nutrient TMDL Monitoring to track progress of nutrient control measures over 
time, based on comparison with TMDL targets.  

Section C-11 of the 2005-06 Unified Annual Progress Report should be consulted for details of 
these monitoring efforts. 

C-11.1.3 Dry-Weather Monitoring  
 
The County, on behalf of the Permittees, conducts dry-weather monitoring of storm drain 
effluent during the months of May through September to identify and eliminate illegal 
discharges and illicit connections (ID/ICs) to the stormdrain system. May 2006 marked the 
commencement of this monitoring program within the Santa Ana Region. 
 
County Dry Weather Monitoring Data 2005-06 
 
During the 2005-06 reporting period, the following drains within County jurisdiction were 
monitored as part of the dry weather program: 
 

• COL02P50 (San Juan Creek Watershed) 
• COL02P55 (San Juan Creek Watershed) 
• COF13@FH (Newport Bay Watershed) 

 
All three of these drains are “Random Sites” meaning they are sampled a total of three times 
over the course of the dry weather season (May –September). Please see Section C-10.4 of this 
report for discussion of the monitoring results. Dry weather data from these drains is included 
as Attachment C-11.1 of this report. 

C-11.1.4 Other Studies 
 
13225 Directive for Aliso Creek 
 
Please see Section C-3.5 of this report for discussion of monitoring under the 13225 Directive for 
Aliso Creek. 

C-11.2 Water Quality Monitoring Program Modifications 
 
No changes were made to Section A-11 of the County’s LIP during the 2005-06 reporting 
period. 
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C-12.0 WATERSHED MANAGEMENT 

C-12.1 Introduction (LIP Section A-12.1) 

The County coordinates regional activities in all of the watersheds. For details on the efforts in 
watershed management during the reporting period, please reference Section C-12 of the 
Unified PEA. 

C-12.2 Watershed Action Plan Modifications 
 
The County, as Principal Permittee, led the initial development of Watershed Chapters (DAMP 
Appendix D) for watersheds within the San Diego Region during the 2002-03 reporting period.  
Since that time, the County has continued to coordinate and work with the cities on a watershed 
level in refining and improving these documents which have now evolved into “Watershed 
Action Plans”.  
 
During the 2005-06 reporting period, the County coordinated initiation of the development of 
Watershed Action Plans for the watersheds within the Santa Ana Region resulting in the 
preparation and submittal of the Newport Bay Watershed Action Plan. During the 2006-07 
reporting period, the County will continue to lead this effort in preparing Watershed Action 
Plans for the Santa Ana River, Anaheim Bay/Huntington Harbor, San Gabriel River/Coyote 
Creek and the Newport Coastal Streams watersheds. 
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ARTICLE 1. GENERAL PROVISIONS  
 
Sec. 4-13-10. Adoption of the Water Quality Ordinance.  
Pursuant to Article XI, Sec. 7 of the State Constitution, which authorizes the County to exercise 
the police power of the State by adopting regulations promoting the public health, public safety 
and general prosperity, and in compliance with the conditions of the National Pollution 
Discharge Elimination System Permit ("NPDES Permit"), there is hereby adopted a Water 
Quality Ordinance.  
(Ord. No. 3987, § 1, 7-22-97)  
 
Sec. 4-13-20. Purpose.  

The purpose of the Water Quality Ordinance is to prescribe regulations as mandated by 
the Clean Water Act [33 USC Sec. 1251 et seq., as amended] to effectively prohibit non-
stormwater discharges into the storm sewers and to reduce the discharge of pollutants. Human 
activities, such as agriculture, construction and the operation and maintenance of an urban 
infrastructure may result in undesirable discharges of pollutants and certain sediments, which 
may accumulate in local drainage channels and waterways and eventually may be deposited in 
the waters of the United States. This Ordinance will improve water quality by controlling the 
pollutants which enter the network of storm drains throughout Orange County.  
(Ord. No. 3987, § 1, 7-22-97)  
 
Sec. 4-13-30. Definitions.  
 (a) Authorized inspector shall mean the person designated by the Director of Resources 
and Development Management Department, or Director, Planning and Development Services 
Function, or Building Official, or Director, John Wayne Airport and persons designated by the 
Authorized Inspector(s) as investigators and under his/her instruction and supervision, who are 
assigned to investigate compliance and detect violations of this Ordinance.  
 (b) County  shall mean the County of Orange, California.  
 (c) Co-permittee shall mean the County of Orange, the Orange County Flood Control 
District, and all the municipalities within Orange County which are responsible for compliance 
with the terms of the NPDES Permit.  
 (d) DAMP shall mean the Orange County Drainage Area Management Plan, as the 
same may be amended from time to time.  
 (e) Development project guidance shall mean DAMP Chapter VII and the Appendix 
thereto, entitled Best Management Practices for New Development Including Non-Residential 
Construction Projects, and all subsequent amendments thereto.  
 (f) Discharge shall mean any release, spill, leak, pump, flow, escape, leaching (including 
subsurface migration or deposition to groundwater), dumping or disposal of any liquid, semi-
solid or solid substance.  
 (g) Discharge exception shall mean the group of activities not restricted or prohibited by 
this Ordinance, including only:   
 
Discharges composed entirely of stormwater; discharges subject to regulation under current 
EPA or Regional Water Quality Control Board issued NPDES permits, State General Permits, or 
other waivers, permits or approvals granted by an appropriate government agency; discharges 
from property for which best management practices set forth in the development project 
guidance are being implemented and followed; discharges to the stormwater drainage system 
from potable water line flushing, fire fighting activities, landscape irrigation systems, diverted 
stream flows, rising groundwater, and de minimis groundwater infiltration to the stormwater  
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drainage system (from leaks in joints or connections or cracks in water drainage pipes or 
conveyance systems); discharges from potable water sources, passive foundation drains, air 
conditioning condensation and other building roof runoff, agricultural irrigation water runoff, 
water from crawl space pumps, passive footing drains, lawn watering, noncommercial vehicle 
washing, flows from riparian habitats and wetlands, dechlorinated swimming pool discharges; 
discharges of reclaimed water generated by a lawfully permitted water treatment facility; street 
wash waters when related to cleaning and maintenance by, or on behalf of, the County; 
discharges authorized pursuant to a permit issued under Article 6 hereof; discharges allowable 
under the domestic sewage exception; discharges for which the discharger has reduced to the 
extent feasible the amount of pollutants in such discharge; and, discharges authorized pursuant 
to federal or state laws or regulations. These exceptions do not apply to activities that take place 
on John Wayne Airport premises except for firefighting activities and landscape irrigation.  

In any action taken to enforce this division, the burden shall be on the person who is the subject 
of such action to establish that a discharge was within the scope of this discharge exception.  

(h) Domestic sewage exception shall mean discharges which are exceptions to this 
division and excluded from the definition of prohibited discharge, as defined herein, 
including only:  

Discharges composed entirely of accidental spills of untreated sanitary wastes (commonly 
called domestic sewage) and other wastes, but limited solely to wastes that are controlled by 
and are within publicly owned wastewater treatment system collection facilities, immediately 
prior to the accidental spill.  

 (i) Enforcing Attorney shall mean the District Attorney acting as counsel to the County or 
his/her designee, which person is authorized to take enforcement or other actions as described 
herein. For purposes of criminal prosecution, only the District Attorney or his/her designee shall 
act as the Enforcing Attorney.  
 (j) EPA  shall mean the Environmental Protection Agency of the United States of 
America.  
 (k) Hearing Officer shall mean the person designated by the Director of Resources and 
Development Management Department, or Director, Planning and Development Services 
Function, or Building Official, or Director, John Wayne Airport who shall preside at the 
administrative hearings authorized by this Ordinance and issue final decisions on matters raise 
therein.   
 (l) Illicit connection shall mean any man-made conveyance or drainage system, pipeline, 
conduit, inlet or outlet, through which the discharge of any pollutant to the stormwater drainage 
system occurs or may occur. The term "illicit connection" shall not include legal nonconforming 
connections or connections to the stormwater drainage system that are hereinafter authorized 
by the agency with jurisdiction over the system at the location at which the connection is made.  
 (m) Invoice for costs shall mean the actual costs and expenses of the County, including 
but not limited to administrative overhead, salaries and other expenses recoverable under State 
law, incurred during any inspection conducted pursuant to Article 2 of this division, or where a 
notice of noncompliance, administrative compliance order or other enforcement option under 
Article 5 of this division is utilized to obtain compliance with this division.  
 (n) Legal nonconforming connection shall mean connections to the stormwater drainage 
system existing as of the adoption of this division that were in compliance with all federal, state 
and local rules, regulations, statutes and administrative requirements in effect at the time the 
connection was established, including but not limited to any discharge permitted pursuant to the 
terms and conditions of an individual discharge permit issued pursuant to the Industrial Waste 
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Ordinance, County Ordinance No. 703.  
 (o) New development shall mean all public and private residential (whether single family, 
multi-unit or planned unit development), industrial, commercial, retail, and other nonresidential 
construction projects, or grading for future construction, for which either a discretionary land use 
approval, grading permit, building permit or nonresidential plumbing permit is required.  
 (p) Nonresidential plumbing permit shall mean a plumbing permit authorizing the 
construction and/or installation of facilities for the conveyance of liquids other than stormwater, 
potable water, reclaimed water or domestic sewage.  
 (q) NPDES permit shall mean the currently applicable municipal discharge 
permit(s) issued by the Regional Water Quality Control Board, Santa Ana and San 
Diego Regions, which establish waste discharge requirements applicable to storm 
runoff within the County. John Wayne Airport premises are entirely within the jurisdiction 
of the Santa Ana Region.  
 (r) Person shall mean any natural person as well as any corporation, partnership, 
government entity or subdivision, trust, estate, cooperative association, joint venture, business 
entity, or other similar entity, or the agent, employee or representative of any of the above.  
 (s) Pollutant shall mean any liquid, solid or semi-solid substances, or combination 
thereof, including and not limited to:  
 (1)  Artificial materials (such as floatable plastics, wood products or metal shavings).  
 (2) Household waste (such as trash, paper, and plastics; cleaning chemicals, yard 
wastes, animal fecal materials, used oil and fluids from vehicles, lawn mowers and other 
common household equipment).  
 (3) Metals and nonmetals, including compounds of metals and nonmetals (such as 
cadmium, lead, zinc, copper, silver, nickel, chromium, cyanide, phosphorus and arsenic) with 
characteristics which cause an adverse effect on living organisms.  
 (4) Petroleum and related hydrocarbons (such as fuels, lubricants, surfactants, waste 
oils, solvents, coolants and grease).  
 (5) Animal wastes (such as discharge from confinement facilities, kennels, pens, and 
recreational facilities, including, stables, show facilities, and polo fields).  
 (6) Substances having a pH less than 6.5 or greater than 8.6, or unusual coloration, 
turbidity or odor.  
 (7) Waste materials and wastewater generated on construction sites and by construction 
activities (such as painting and staining; use of sealants and glues; use of lime; use of wood 
preservatives and solvents; disturbance of asbestos fibers, paint flakes or stucco fragments; 
application of oils, lubricants, hydraulic, radiator or battery fluids; construction equipment 
washing, concrete pouring and cleanup; use of concrete detergents; steam cleaning or sand 
blasting; use of chemical degreasing or diluting agents; and use of super chlorinated water for 
potable water line flushing).  
 (8) Materials causing an increase in biochemical oxygen demand, chemical oxygen 
demand or total organic carbon.  
 (9)  Materials which contain base/neutral or acid extractable organic compounds.  
 (10)  Those pollutants defined in Section 1362(6) of the Federal Clean Water Act; and  
 (11)  Any other constituent or material, including but not limited to pesticides, herbicides, 
fertilizers, fecal coliform, fecal streptococcus or enterococcus, or eroded soils, sediment and 
particulate materials, in quantities that will interfere with or adversely affect the beneficial uses 
of the receiving waters, flora or fauna of the State.  
 (t) Prohibited discharge shall mean any discharge, which contains any pollutant, from 
public or private property to (i) the stormwater drainage system; (ii) any upstream flow, which is 
tributary to the stormwater drainage system; (iii) any groundwater, river, stream, creek, wash or 
dry weather arroyo, wetlands area, marsh, coastal slough, or (iv) any coastal harbor, bay, or the 
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Pacific Ocean. The term "prohibited discharge" shall not include discharges allowable under the 
discharge exception.  
 (u) Significant redevelopment shall mean the rehabilitation or reconstruction of public or 
private residential (whether single family, multi-unit or planned unit development), industrial, 
commercial, retail, or other nonresidential structures, for which either a discretionary land use 
approval, grading permit, building permit or nonresidential plumbing permit is required.  
 (v) State general permit shall mean either the State general industrial stormwater permit 
or the State general construction permit or any other State general permit that has been or will 
be adopted and the terms and requirements of any such permit of either or both. In the event 
the  
 
U.S. Environmental Protection Agency revokes the in-lieu permitting authority of the State Water 
Resources Control Board, then the term State general permit shall also refer to any EPA 
administered stormwater control program for industrial and construction activities.  

 (w) Stormwater drainage system shall mean street gutter, channel, storm drain, 
constructed drain, lined diversion structure, wash area, inlet, outlet or other facility, which 
is a part of a tributary to the county-wide stormwater runoff system and owned, operated, 
maintained or controlled by the County of Orange, the Orange County Flood Control 
District or any co-permittee city, and used for the purpose of collecting, storing, 
transporting, or disposing of stormwater.  

(Ord. No. 3987, § 1, 7-22-97; Ord. No. 03-012, § 1, 3-11-03; Ord. No. 04-016, § 52, 9-9-04)  
 
 
 
ARTICLE 2. ILLICIT CONNECTIONS AND PROHIBITED DISCHARGES  
 
Sec. 4-13-40. Prohibition on illicit connections and prohibited discharges.  
 (a) No person shall:  
 (1)  Construct, maintain, operate and/or utilize any illicit connection.  
 (2)  Cause, allow or facilitate any prohibited discharge.  
 (3) Act, cause, permit or suffer any agent, employee, or independent contractor, to 
construct, maintain, operate or utilize any illicit connection, or cause, allow or facilitate any 
prohibited discharge.  
 (b) The prohibition against illicit connections shall apply irrespective of whether the illicit 
connection was established prior to the date of enactment of this division; however, legal 
nonconforming connections shall not become illicit connections until the earlier of the following:  
 (1) For all structural improvements to property installed for the purpose of discharge to 
the stormwater drainage system, the expiration of five (5) years from the adoption of this 
division.  
 (2) For all nonstructural improvements to property existing for the purpose of discharge 
to the stormwater drainage system, the expiration of six (6) months following delivery of a notice 
to the owner or occupant of the property, which states a legal nonconforming connection has 
been identified. The notice of a legal nonconforming connection shall state the date of expiration 
of use under this division.  
 
A reasonable extension of use may be authorized by the director of Resources and 
Development Management Department or the authorized inspector upon consideration of the 
following factors:  
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 (1) The potential adverse effects of the continued use of the connection upon the 
beneficial uses of receiving waters;  
 (2) The economic investment of the discharger in the legal nonconforming connection; 
and  
 (3) The financial effect upon the discharger of a termination of the legal nonconforming 
connection.  
 
 (c) A civil or administrative violation of section 4-13-40(a) shall occur irrespective of the 
negligence or intent of the violator to construct, maintain, operate or utilize an illicit connection 
or to cause, allow or facilitate any prohibited discharge.  
 (d) If an Authorized Inspector reasonably determines that a discharge, which is 
otherwise within the discharge exception, may adversely affect the beneficial uses of receiving 
waters, then the Authorized Inspector may give written notice to the owner of the property or 
facility that the discharge exception shall not apply to the subject discharge following expiration 
of the thirty-day period commencing upon delivery of the notice. Upon expiration of the thirty-
day period any such discharge shall constitute a violation of section 4-13-40(a).  
 (e) If a request for an extension of use is denied, the owner or occupant of property on 
which a legal nonconforming connection exists may request an administrative hearing, pursuant 
to the procedures set forth in subsections 4-13-70(f) through (j), for an extension of the period 
allowed for continued use of the connection.  
 
(Ord. No. 39 ARTICLE 3. CONTROLS FOR WATER QUALITY MANAGEMENT  
Sec. 4-13-50. New development and significant redevelopment.  
 (a) All new development and significant redevelopment within the unincorporated area of 
the County shall be undertaken in accordance with the DAMP, including but not limited to the 
development project guidance.  
 (b) Prior to the issuance by the County of a grading permit, building permit or 
nonresidential plumbing permit for any new development or significant redevelopment, the 
Resources and Development Management Department and/or Planning and Development 
Services Function shall review the project plans and impose terms, conditions and requirements 
on the project in accordance with section 4-13-50(a). If the new development or significant 
redevelopment will be approved without application for a grading permit, building permit or 
nonresidential plumbing permit, the Resources and Development Management Department 
and/or Planning and Development Services Function shall review the project plans and impose 
terms, conditions and requirement on the project in accordance with section 4-13-50(a) prior to 
the issuance of a discretionary land use approval or, at the County's discretion, prior to 
recordation of a subdivision map.  
 (c) Notwithstanding the foregoing sections 4-13-50(a) and (b), compliance with the 
development project guidance shall not be required for construction of (1) a (one) single family 
detached residence or (2) improvements, for which a building permit is required, to a (one) 
single-family detached residence unless the Resources and Development Management 
Department and/or Planning and Development Services Function determines that the 
construction may result in the discharge of significant levels of a pollutant intoa tributary to the 
stormwater drainage system.  
 (d) Compliance with the conditions and requirements of the DAMP shall not exempt any 
person from the requirement to independently comply with each provision of this division.  
 (e) If the Resources and Development Management Department and/or Planning and 
Development Services Function determines that the project will have a de minimis impact on the 
quality of stormwater runoff, then it may issue a written waiver of the requirement for compliance 
with the provisions of the development project guidance.  
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 (f) The owner of a new development or significant redevelopment project, or upon 
transfer of the property, its successors and assigns, shall implement and adhere to the terms, 
conditions and requirements imposed pursuant to section 4-13-50(a) on a new development or 
significant redevelopment project.  
 (1) Each failure by the owner of the property, or its successors or assigns, to implement 
and adhere to the terms, conditions and requirements imposed pursuant to section 4-13-50(a) 
on a new development or significant redevelopment project shall constitute a violation of this 
division.  
 (g) The Resources and Development Management Department and/or Planning and 
Development Services Function may require that the terms, conditions and requirements 
imposed pursuant to section 4-13-50(a) be recorded with the County Recorder's office by the 
property owner. The signature of the owner of the property or any successive owner shall be 
sufficient for the recording of these terms, conditions and requirements and a signature on 
behalf of the County of Orange shall not be required for recordation.  
 
(Ord. No. 3987, § 1, 7-22-97; Ord. No. 04-016, § 54, 9-9-04)  

 
Sec. 4-13-51. Cost recovery.  

The County shall be reimbursed by the project applicant for all costs and expenses incurred by the 
Resources and Development Management Department and/or Planning and Development Services  

Function in the review of new development or significant redevelopment projects for compliance 
with the DAMP. The Resources and Development Management Department and/or Planning and 
Development Services Function may elect to require a deposit of estimated costs and expenses, and the 
actual costs and expenses shall be deducted from the deposit, and the balance, if any, refunded to the 
project applicant.  

(Ord. No. 3987, § 1, 7-22-97; Ord. No. 04-016, § 55, 9-9-04)  

 
Sec. 4-13-52. Litter control.  

No person shall discard any waste material including but not limited to common 
household rubbish or garbage of any kind (whether generated or accumulated at a residence, 
business or other location), upon any public property, whether occupied, open or vacant, 
including but not limited to any street, sidewalk, alley, right-of-way, open area or point of entry to 
the stormwater drainage system.  

(Ord. No. 3987, § 1, 7-22-97) 87, § 1, 7-22-97; Ord. No. 04-016, § 53, 9-9-04)  
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ARTICLE 4. INSPECTIONS  
Sec. 4-13-60. Scope of inspections.  
 (a) Right to inspect. Prior to commencing any inspection as hereinbelow authorized, the 
Authorized Inspector shall obtain either the consent of the owner or occupant of the property or 
shall obtain an administrative inspection warrant or criminal search warrant.  
 (b) Entry to inspect. The Authorized Inspector may enter property to investigate the 
source of any discharge to any public street, inlet, gutter, storm drain or the stormwater drainage 
system located within the jurisdiction of the County of Orange.  
 (c) Compliance assessments. The Authorized Inspector may inspect property for the 
purpose of verifying compliance with this division, including but not limited to (i) identifying 
products produced, processes conducted, chemicals used and materials stored on or contained 
within the property, (ii) identifying point(s) of discharge of all wastewater, process water systems 
and pollutants, (iii) investigating the natural slope at tee location, including drainage patterns and 
man-made conveyance systems, (iv) establishing the location of all points of discharge from the 
property, whether by surface runoff or through a storm drain system, (v) locating any illicit 
connection or the source of prohibited discharge, (vi) evaluating compliance with any permit 
issued pursuant to Article 6 hereof, and (vii) investigating the condition of any Legal 
Nonconforming Connection.   
 (d) Portable equipment. For purposes of verifying compliance with this division, the 
Authorized Inspector may inspect any vehicle, truck, trailer, tank truck or other mobile equipment.  
 (e) Records review. The Authorized Inspector may inspect all records of the owner or 
occupant of property relating to chemicals or processes presently or previously occurring on-site, 
including material and/or chemical inventories, facilities maps or schematics and diagrams, 
material safety data sheets, hazardous waste manifests, business plans, pollution prevention 
plans, State general permits, stormwater pollution prevention plans, monitoring program plans 
and any other record(s) relating to illicit connections, prohibited discharges, a legal 
nonconforming connection or any other source of contribution or potential contribution of 
pollutants to the stormwater drainage system.  
 (f) Sample and test. The Authorized Inspector may inspect, sample and test any area 
runoff, soils area (including groundwater testing), process discharge, materials within any waste 
storage area (including any container contents), and/or treatment system discharge for the 
purpose of determining the potential for contribution of pollutants to the Stormwater Drainage 
System. The Authorized Inspector may investigate the integrity of all storm drain and sanitary 
sewer systems, any Legal Nonconforming Connection or other pipelines on the property using 
appropriate tests, including but not limited to smoke and dye tests or video surveys. The 
Authorized Inspector may take photographs or video tape, make measurements or drawings, 
and create any other record reasonably necessary to document conditions on the property.  
 (g) Monitoring. The Authorized Inspector may erect and maintain monitoring devices for 
the purpose of measuring any discharge or potential source of discharge to the stormwater 
drainage system.  
 (h) Test results. The owner or occupant of property subject to inspection shall, on 
submission of a written request to the Authorized Inspector receive copies of all monitoring and 
test results conducted at the property.  
 
(Ord. No. 3987, § 1, 7-22-97)  
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ARTICLE 5. ENFORCEMENT  
Sec. 4-13-70. Administrative remedies.  
 (a) Notice of noncompliance. The Authorized Inspector may deliver to the owner or 
occupant of any property, or to any person responsible for an illicit connection or prohibited 
discharge a notice of noncompliance. The notice of noncompliance shall be delivered in 
accordance with section 4-13-70(e) of this division.    
 (1) The notice of noncompliance shall identify the provision(s) of this division, or the 
applicable permit which has been violated. The notice of noncompliance shall state that 
continued noncompliance may result in additional enforcement actions against the owner, 
occupant and/or person.  
 (2) The notice of noncompliance shall state a compliance date that must be met by the 
owner, occupant and/or person; provided, however, that the compliance date may not exceed 
ninety (90) days unless the Authorized Inspector extends the compliance deadline an additional 
period not exceeding ninety (90) days where good cause exists for the extension.  
 (b) Administrative compliance orders.  
 (1) The Authorized Inspector may issue an Administrative Compliance Order. The 
Administrative Compliance Order shall be delivered in accordance with section 4-13-70(e) of this 
division. The Administrative Compliance Order may be issued to:  
 a. The owner or occupant of any property requiring abatement of conditions on the 
property that cause or may cause a prohibited discharge or an illicit connection in violation of this 
division;  
 b. The owner of property subject to terms, conditions or requirements imposed on a 
project in accordance with section 4-13-50(a) to ensure adherence to those terms, conditions 
and requirements.  
 c. A permittee subject to the requirements of any permit issued pursuant to Article 6 
hereof to ensure with terms, and requirements of the permit.  
 d. Any person responsible for an illicit connection or prohibited discharge.  
 (2) The administrative compliance order may include the following terms and 
requirements:  
 a. Specific steps and time schedules for compliance as reasonably necessary to 
eliminate an existing prohibited discharge or to prevent the imminent threat of a prohibited 
discharge, including but not limited to a prohibited discharge from any pond, pit, well, surface 
impoundment, holding or storage area;  
 b. Specific steps and time schedules for compliance as reasonably necessary to 
discontinue any illicit connection;  
 c. Specific requirements for containment, cleanup, removal, storage, installation of 
overhead covering, or proper disposal of any pollutant having the potential to contact stormwater 
runoff;  
 d. Any other terms or requirements reasonably calculated to prevent imminent threat of or 
continuing violations of this division, including, but not limited to requirements for compliance 
with best management practices guidance documents promulgated by any federal, State of 
California or regional agency;  
 e. Any other terms or requirements reasonably calculated to achieve full compliance with 
the terms, conditions and requirements of any permit issued pursuant hereto.  
 (c) Cease and desist orders.  
 (1) The Authorized Inspector may issue a cease and desist order. A cease and desist 
order shall be delivered in accordance with section 4-13-70(e) of this division. A cease  
 
and desist order may direct the owner or occupant of any property and/or other person 
responsible for a violation of this division to:  
 a. Immediately discontinue any illicit connection, or prohibited discharge to the 

0037259



9 

stormwater drainage system;  
 b. Immediately contain or divert any flow of water off the property, where the flow is 
occurring in violation of any provision of this division;  
 c. Immediately discontinue any other violation of this division.  
 d. Clean up the area affected by the violation.  
 
 (2) The Authorized Inspector may direct by cease and desist order that: (1) the owner of 
any property, or his successor-in-interest, which property is subject to any conditions or 
requirements issued pursuant to section 4-13-50(a); or, (2) any permittee under any permit 
issued pursuant to Article 6 hereof:  
 a. Immediately cease any activity not in compliance with the conditions or requirements 
issued pursuant to section 4-13-50(a) or the terms, conditions and requirements of the applicable 
permit.  
 (d) Recovery of costs. The Authorized Inspector may deliver to the owner or occupant of 
any property, any permittee or any other person who becomes subject to a notice of 
noncompliance or administrative order, an invoice for costs. An invoice for costs shall be 
delivered in accordance with section 4-13-70(e) of this division. An invoice for costs shall be 
immediately due and payable to the County for the actual costs incurred by the County in issuing 
and enforcing any notice or order.    
 (1) If any owner or occupant, permittee or any other person subject to an invoice for costs 
fails to either pay the invoice for costs or appeal successfully the invoice for costs in accordance 
with section 4-13-70(f), then the enforcing attorney may institute collection proceedings.  
 (e) Delivery of notice. Any notice of noncompliance, administrative compliance order, 
cease and desist order or invoice of costs to be delivered pursuant to the requirements of this 
division shall be subject to the following:   
 (1) The notice shall state that the recipient has a right to appeal the matter as set forth in 
subsections 4-13-70(f) through (j) of this division.  
 (2) Delivery shall be deemed complete upon (a) personal service to the recipient; (b) 
deposit in the U.S. mail, postage pre-paid for first class delivery; or (c) facsimile service with 
confirmation of receipt.  
 (3) Where the recipient of notice is the owner of the property, the address for notice shall 
be the address from the most recently issued equalized assessment roll for the property or as 
otherwise appears in the current records of the County.  
 (4) Where the owner or occupant of any property cannot be located after the reasonable 
efforts of the Authorized Inspector, a Notice of Noncompliance or Cease and Desist Order shall 
be deemed delivered after posting on the property for a period of ten  
 (10) business days.  
 (f) Administrative hearing for Notices of Noncompliance, Administrative Compliance 
Orders, invoices for costs and adverse determinations. Except as set forth in section 4-13-70(h), 
any person receiving a Notice of Noncompliance, Administrative Compliance Order, a Notice of 
Legal Nonconforming Connection, an invoice for costs, or any person who is subject to any 
adverse determination made pursuant to this division, may appeal the matter by requesting an 
administrative heading. Notwithstanding the foregoing, these administrative appeal procedures 
shall not apply to criminal proceedings initiated to enforce this division.    
 (g) Request for administrative hearing. Any person appealing a Notice of Noncompliance, 
an Administrative Compliance Order, a Notice of Legal Nonconforming Connection, an Invoice 
for Costs or an adverse determination shall, within thirty (30)  
 days of receipt thereof, file a written request for an administrative hearing, accompanied 
by an administrative hearing fee as established by separate resolution, with the Office of the 
Clerk of the Orange County Board of Supervisors, with a copy of the request for administrative 
hearing mailed on the dateof filing to the Director of Resources and Development Management 
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Department, or Director, Planning and Development Services Function, or Building Official or 
Director, John Wayne Airport. Thereafter, a hearing on the matter shall be held before the 
Hearing Officer within sixty (60) days of the date of filing of the written request unless, in the 
reasonable discretion of the Hearing Officer and pursuant to written request by the appealing 
party, a continuance of the hearing is granted.    
 (h) Administrative hearing for Cease and Desist Orders and emergency abatement 
actions. An administrative hearing on the issuance of a Cease and Desist Order or following an 
emergency abatement action shall be held within five (5) business days following the issuance of 
the order or the action of abatement, unless the hearing (or the time requirement for the hearing) 
is waived in writing by the party subject to the cease and desist order or the emergency 
abatement. A request for an administrative hearing shall not be required from the person subject 
to the cease and desist order or the emergency abatement action.    
 (i) Hearing proceedings. The Authorized Inspector shall appear in support of the notice, 
order, determination, invoice for costs or emergency abatement action, and the appealing party 
shall appear in support of withdrawal of the notice, order, determination, invoice for costs, or in 
opposition to the emergency abatement action. Except as set forth in section 4-13-30(g) 
(definition of discharge exception), the County shall have the burden of supporting any 
enforcement or other action by a preponderance of the evidence. Each party shall have the right 
to present testimony and other documentary evidence as necessary for explanation of the case.    
 (j) Final decision and appeal.  The final decision of the Hearing Officer shall issue within 
ten (10) business days of the conclusion of the hearing and shall be delivered by first-class mail, 
postage prepaid, to the appealing party. The final decision shall include notice that any legal 
challenge to the final decision shall be made pursuant to the provisions of Code of Civil 
Procedure sections 1094.5 and 1094.6 and shall be commenced within ninety (90) days 
following issuance of the final decision. The administrative hearing fee paid bya prevailing party 
in an appeal shall be refunded.  
 (1) Notwithstanding this section 4-13-70(j), the final decision of the Hearing Officer in any 
proceeding determining the validity of a cease and desist order or following an emergency 
abatement action shall be mailed within five (5) business days following the conclusion of the 
hearing.  
 (k) County abatement. In the event the owner of property, the operator of a facility, a 
permittee, or any other person fails to comply with any provision of a compliance schedule 
issued to such owner, operator, permittee or person pursuant to this division, the Authorized 
Inspector may request the Enforcing Attorney to obtain an abatement warrant or other 
appropriate judicial authorization to enter the property, abate the condition and restore the area. 
Any costs incurred by the County in obtaining and carrying out an abatementwarrant or other 
judicial authorization may be recovered pursuant to section 4-13-71(d).   (Ord. No. 3987, § 1, 7-
22-97; Ord. No. 03-012, § 1, 3-11-03; Ord. No. 04-016, § 56, 9-9-04)  
 
 
Sec. 4-13-71. Nuisance.  

Any condition in violation of the prohibitions of this Ordinance, including but not limited to 
the maintenance or use of any Illicit Connection or the occurrence of any Prohibited Discharge, 
shall constitute a threat to the public health, safety and welfare, and is declared and deemed a 
nuisance pursuant to Government Code Section 38771.  
 (a) Court order to enjoin or abate. At the request of the Director, Resources and 
Development Management Department, or Director, Planning and Development Services 
Function, or Building Official, or Director, John Wayne Airport, or his/her designee, the Enforcing 
Attorney may seek a court order to enjoin and/or abate the nuisance.  
 (b) Notice to owner and occupant. Prior to seeking any court order to enjoin or abate a 
nuisance or threatened nuisance, the Director, Resources and Development Management 
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Department, or Director, Planning and Development Services Function, or Building Official, or 
Director, John Wayne Airport, or his/her designee, shall provide notice of the proposed injunction 
or abatement to the owner and occupant, if any, of the property where the nuisance or 
threatened nuisance is occurring.    
 (c) Emergency abatement. In the event the nuisance constitutes an imminent danger to 
public safety or the environment, the Authorized Inspector may enter the property from which the 
nuisance emanates, abate the nuisance and restore any property affected by the nuisance. To 
the extent reasonably practicable, informal notice shall be provided to the owner and occupant 
prior to abatement. If necessary to protect the public safety or the environment, abatement may 
proceed without prior notice to or consent from the owner or occupant thereof and without 
judicial warrant.    
 (1) An imminent danger shall include, but is not limited to, exigent circumstances created 
by the dispersal of pollutants, where the same presents a significant and immediate threat to the 
public safety or the environment.  
 (2) Notwithstanding the authority of the County to conduct an emergency abatement 
action, an administrative hearing pursuant to Section 4-13-70(h) hereinabove shall follow the 
abatement action.  
 (d) Reimbursement of costs. All costs incurred by the County is responding to any 
nuisance, all administrative expenses and all other expenses, recoverable under State law, shall 
be recoverable from the Person(s) creating, causing, committing, allowing or maintaining the 
nuisance.  
 (e) Nuisance lien. All costs shall become a lien against the property from which the 
nuisance emanated and a personal obligation against the owner thereof in accordance with 
Government Code Sections 38773.1 and 38773.5. The owner of record of the property subject to 
any lien shall be given notice of the lien prior to recording as required by Government Code 
Section 38773.1.    
 (1) At the direction of the Director, Resources and Development Management 
Department, or Director, Planning and Development Services Function, or Building Official, or 
Director, John Wayne Airport, the Enforcing Attorney is authorized to collect nuisance abatement 
costs or enforce a nuisance lien in an action brought for a money judgment or by delivery to the 
County Assessor of a special assessment against the property in accord with the conditions and 
requirements of Government Code Section 38773.5. (Ord. No. 3987, § 1, 7-22-97; Ord. No. 03-
012, § 1, 3-11-03; Ord. No. 04-016, § 57, 9-904)  
 
 
Sec. 4-13-72. Criminal sanctions.  
 (a) Prosecutor. The Enforcing Attorney may act on the request of the Director, Resources 
and Development Management Department, or Director, Planning and Development Services 
Function, or Building Official, or Director, John Wayne Airport or his/her designee, to pursue 
enforcement actions in accordance with the provisions of this Ordinance.    
 (b) Infractions. Any person who may otherwise be charged with a misdemeanor under this 
division may be charged, at the discretion of the Enforcing Attorney, with an infraction punishable 
by a fine of not more than one hundred dollars ($100.00) for first violation, two hundred dollars 
($200.00) for a second violation, and a fine not exceeding five hundred dollars ($500.00) for each 
additional violation occurring within one (1) year.    
 (c) Misdemeanors. Any person who negligently or knowingly violates any provision of this 
division, undertakes to conceal any violation of this division, continues any violation of this 
division after notice thereof, or violates the terms, conditions and requirements of any permit, 
shall be guilty of a misdemeanor punishable by a fine of not more than one thousand dollars 
($1,000.00) or by imprisonment for a period of not more than six (6) months, or both. (Ord. No. 
3987, § 1, 7-22-97; Ord. No. 03-012, § 1, 3-11-03; Ord. No. 04-016, § 58, 9-9-04)  
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Sec. 4-13-73. Consecutive violations.  

Each day in which a violation occurs and each separate failure to comply with either a 
separate provision of this division, an Administrative Compliance Order, a Cease and Desist 
Order, or a permit issued pursuant to this division, shall constitute a separate violation of this 
division punishable by fines or sentences issued in accordance herewith. (Ord. No. 3987, § 1, 7-
22-97)  
 
Sec. 4-13-74. Non-exclusive remedies.  

Each and every remedy available for the enforcement of this division shall be non-
exclusive and it is within the discretion of the Authorized Inspector or Enforcing Attorney to seek 
cumulative remedies, except that multiple monetary fines or penalties shall not be available for 
any single violation of this division. (Ord. No. 3987, § 1, 7-22-97)  
 
Sec. 4-13-75. Citations.  

Pursuant to Penal Code section 836.5, the Authorized Inspector shall have the authority 
to cause the arrest of any person committing a violation of this division. The person shall be 
released and issued a citation to appear before a magistrate in accordance with Penal Code 
sections 853.5, 853.6, and 853.9, unless the person demands to be taken before a magistrate. 
Following issuance of any citation the Authorized Inspector shall refer the matter to the 
Enforcing Attorney.  

Each citation to appear shall state the name and address of the violator, the provisions of 
this division violated, and the time and place of appearance before the court, which shall be at 
least ten (10) business days after the date of violation. The person cited shall sign the citation 
giving his or her written promise to appear as stated therein. If the person cited fails to appear, 
the Enforcing Attorney may request issuance of a warrant for the arrest of the person cited.  
 
Sec. 4-13-76. Violations of other laws.  

Any person acting in violation of this division also may be acting in violation of the 
Federal Clean Water Act or the State Porter-Cologne Act and other laws and also may be 
subject to sanctions including civil liability. Accordingly, the Enforcing Attorney is authorized to 
file a citizen suit pursuant to Federal Clean Water Act section 505(a), seeking penalties, 
damages, and orders compelling compliance, and other appropriate relief. The Enforcing 
Attorney may notify EPA Region IX, the Santa Ana or San Diego  
Regional Water Quality Control Boards, or any other appropriate state or local agency, of any 
alleged violation of this division. (Ord. No. 3987, § 1, 7-22-97)  
 
Sec. 4-13-77. Injunctions.  

At the request of the Director, Resources and Development Management Department, or 
Director, Planning and Development Services Function, or Building Official, or Director, John 
Wayne Airport, or his/her designee, the Enforcing Attorney may cause the filing in a court of 
competent jurisdiction, of a civil action seeking an injunction against any threatened or 
continuing noncompliance with the provisions of this Ordinance.  
(a) Order for reimbursement. Any temporary, preliminary or permanent injunction issued 
pursuant hereto may include an order for reimbursement to the County of all costs incurred in 
enforcing this division, including costs of inspection, investigation and monitoring, the costs of 
abatement undertaken at the expense of the County, costs relating to restoration of the 
environment and all other expenses as authorized by law.   (Ord. No. 3987, § 1, 7-22-97; Ord. 
No. 03-012, § 1, 3-11-03; Ord. No. 04-016, § 59, 9-9-04)  
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Sec. 4-13-78. Other civil remedies.  
 (a) The Director, Resources and Development Management Department, or Director, 
Planning and Development Services Function, or Building Official, or Director, John Wayne 
Airport, or his/her designee, may cause the Enforcing Attorney to file an action for civil damages 
in a court of competent jurisdiction seeking recovery of:  
 (i) All costs incurred in enforcement of this Ordinance, including but not limited to costs 
relating to investigation, sampling, monitoring, inspection, administrative expenses, all other 
expenses as authorized by law, and consequential damages;  
 (ii) All costs incurred in mitigating harm to the environment or reducing the threat to 
human health; and  
 
(iii) Damages for irreparable harm to the environment.  
 (b) The Enforcing Attorney is authorized to file actions for civil damages resulting from 
any trespass or nuisance occurring on public land or to the stormwater drainage system from 
any violation of this division where the same has caused damage, contamination or harm to the 
environment, public property or the stormwater drainage system.  
 (c) The remedies available to the County pursuant to the provisions of this division shall 
not limit the right of the County to seek any other remedy that may be available by law. (Ord. 
No. 3987, § 1, 7-22-97; Ord. No. 03-012, § 1, 3-11-03; Ord. No. 04-016, § 60, 9-904)  
 
ARTICLE 6. PERMITS  
Sec. 4-13-80. Procedure.  

(a) Discharge permit procedure.  

 (1) Permit. On application of the owner of property or the operator of any facility, which 
property or facility is not otherwise subject to the requirements of a State General Permit or a 
National Pollution Discharge Elimination System Permit regulating stormwater discharges, the 
Director, Resources and Development Management Department or his/her designee, may issue 
a permit authorizing the release of nonstormwater discharges to the stormwater drainage 
system if:  
 a. The discharge of material or constituents is reasonably necessary for the conduct of 
otherwise legal activities on the property, and  
 b. The discharge will not cause a nuisance, impair the beneficial uses of receiving 
waters, or cause any reduction in established water quality standards.  
 (2) Application. The applicant shall provide all information requested by the Director, 
Resources and Development Management Department or his/her designee, for review and 
consideration of the application, including but not limited to specific detail as to the activities to 
be conducted on the property, plans and specifications for facilities located on the property, 
identification of equipment or processes to be used on-site and other information as may be 
requested in order to determine the constituents, and quantities thereof, which may be 
discharged if permission is granted.  
 (3) Permit issuance. The permit shall be granted or denied by the Director, Resources 
and Development Management Department or his/her designee, no later than sixty (60) days 
following the completion and acceptance of the application as determined by the Director, 
Resources and Development Management Department or his/her designee.  
 a. The applicant shall be notified in person or by first-class mail, postage prepaid, of the 
action taken.  
 (4) Permit conditions. The permit may include terms, conditions and requirements to 
ensure compliance with the objectives of this division and as necessary to protect the receiving 
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waters, including but not limited to:  
 a. Identification of the discharge location on the property and the location at which the 
discharge will enter the Stormwater Drainage System;  
 b. Identification of the constituents and quantities thereof to be discharged into the 
Stormwater Drainage System;  
 c. Specification of pollution prevention techniques and structural or nonstructural control 
requirements as reasonably necessary to prevent the occurrence of potential discharges in 
violation of this division;  
 d.   Requirements for self-monitoring of any discharge;  
 e. Requirements for submission of documents or data, such as technical reports, 
production data, discharge reports, self-monitoring reports and waste manifests; and  
 f. Other terms and conditions appropriate to ensure compliance with the provisions of 
this division and the protection of receiving waters.  
 (5) General permit. In the discretion of the Director, Resources and Development 
Management Department or his/her designee, the permit may, in accordance with the 
conditions identified in section 4-13-80(a)(4) hereinabove, be prepared as a general 
permit applicable to a specific category of activities. If a general permit is issued, any 
person intending to discharge within the scope of the authorization provided by the 
general permit may do so by filing an application to discharge with the Director, 
Resources and Development Management Department or his/her designee. No 
discharge within the scope of the general permit shall occur until such application is so 
filed.   

a. Notwithstanding the foregoing in this section and section 4-13-80(a)(5), the 
Director, Public Facilities Resources Department or his/her designee, in his 
discretion, may eliminate the requirement that an application for a general permit 
be filed for any specific activity for which a general permit has been issued.  

(6) Permit fees. The permission to discharge shall be conditioned upon the applicant's 
payment of the County's costs, in accordance with a fee schedule adopted by separate 
resolution, as follows:  

 a. For individually issued permits, the costs of reviewing the permit application, preparing 
and issuing the permit, and the costs reasonably related to administrating this permit program.  
 b. For general permits, the costs of reviewing the permit application, that portion of the 
costs of preparing the general permit which is reasonably attributable to the permittee's 
application for the general permit, and the costs reasonably related to administering the general 
permit program. Notwithstanding the foregoing, no fee shall be charged for a general permit 
issued pursuant to section 4-13-80(a)(5)a.  
 
(b) Permit suspension, revocation or modification.  

 (1) The Director, Resources and Development Management Department or his/her 
designee may suspend or revoke any permit when it is determined that:  
 a.   The permittee has violated any term, condition or requirement of the permit or any 
applicable provision of this division; or  
 b. The permittee's discharge or the circumstances under which the discharge occurs 
have changed so that it is no longer appropriate to except the discharge from the prohibitions on 
prohibited discharge contained within this division; or  
 c. The permittee fails to comply with any schedule for compliance issued pursuant to this 
division; or  
 d. Any regulatory agency, including EPA or a Regional Water Quality Control Board 

0037265



15 

having jurisdiction over the discharge, notifies the County that the discharge should be 
terminated.  
 (2) The Director, Resources and Development Management Department or his/her 
designee, may modify any permit when it is determined that:  
 a. Federal or state law requirements have changed in a manner that necessitates a 
change in the permit; or  
 b. The permittee's discharge or the circumstances under which the discharge occurs 
have changed so that it is appropriate to modify the permit's terms, conditions or requirements; 
or  
 c. A change to the permit is necessary to ensure compliance with the objectives of this 
division or to protect the quality of receiving waters.  
 

The permittee, or in the case of a general permit, each person who has filed an 
application pursuant to section 4-13-80(a)(5), shall be informed of any change in the 
permit terms and conditions at least sixty (60) days prior to the effective date of the 
modified permit. In the case of a general permit issued pursuant to section 4-13-80(a)(5) 
a., any change in the permit terms and conditions shall be published in a newspaper of 
general circulation within the County at least sixty (60) days prior to the effective date of 
the modified permit.  

(3) The determination that a permit shall be denied, suspended, revoked or 
modified may be appealed by a permittee pursuant to the same procedures 
applicable to appeal of an administrative compliance order hereunder. In the 
absence of a judicial order to the contrary, the permittee may continue to 
discharge pending issuance of the final administrative decision by the hearing 
officer.  

 (c) Permit enforcement.  
 (1) Penalties. Any violation of the terms, conditions and requirements of any permit 
issued by the Director, Resources and Development Management Department or his/her 
designee, shall constitute a violation of this division and subject the violator to the 
administrative, civil and criminal remedies available under this division.  
 (d) Compliance. Compliance with the terms, conditions and requirements of a permit 
issued pursuant to this division shall not relieve the permittee from compliance with all federal, 
state and local laws, regulations and permit requirements, applicable to the activity for which the 
permit is issued.  
 (1) Limited permittee rights. Permits issued under this division are for the person 
identified therein as the "permittee" only, and authorize the specific operation at the specific 
location identified in the permit. The issuance of a permit does not vest the permittee with a 
continuing right to discharge.  
 (2) Transfer of permits. No permit issued to any person may be transferred to allow:  
 a. A discharge to the stormwater drainage system at a location other than the location 
stated in the original permit; or  
 b. A discharge by a person other than the person named in the permit, provided 
however, that the County may approve a transfer if written approval is obtained, in advance, 
from the Director, Resources and Development Management Department or his/her designee.  
 
(Ord. No. 3987, § 1, 7-22-97; Ord. No. 04-016, § 61, 9-9-04)  
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ARTICLE 7. INTERAGENCY COOPERATION  
Sec. 4-13-90. Federal Clean Water Act.  
 (a) The County intends to cooperate with other agencies with jurisdiction over 
stormwater discharges to ensure that the regulatory purposes underlying stormwater regulations 
promulgated pursuant to the Clean Water Act (33 U.S.C. § 1251 et seq.) are met.  
 (b) The County may, to the extent authorized by law, elect to contract for the services of 
any public agency or private enterprise to carry out the planning approvals, inspections, permits 
and enforcement authorized by this division.  
 
(Ord. No. 3987, § 1, 7-22-97)  
 
ARTICLE 8. MISCELLANEOUS  
Sec. 4-13-100. General provisions.  
 (a) Compliance disclaimer. Full compliance by any person or entity with the provisions of 
this division shall not preclude the need to comply with other local, state or federal statutory or 
regulatory requirements, which may be required for the control of the discharge of pollutants into 
stormwater and/or protection of stormwater quality.  
 (b) Severability. If any provision of this division or the application of the division to any 
circumstance is held invalid, the remainder of the division or the application of the division to 
other persons or circumstances shall not be affected.  
 (c) Repeal of prior ordinance. The enactment of this division by County shall repeal the 
provisions of Article 3, sections 4-3-148 through and including section 4-3-190 of the Codified 
divisions of the County of Orange, enacted for the permitting of discharges of industrial waste to 
ground or surface waters and no new discharge permits shall be issued thereunder; provided 
however, that connection to discharge under the terms and conditions of any individual 
discharge permit issued prior to the date of enactment of the Water Quality division shall be 
allowed hereunder as a Legal Nonconforming Connection.  
 (d) Headings. Headings of the sections of this division are inserted for convenience only 
and shall have no effect in the application of this division.    
 
ARTICLE 9. JUDICIAL REVIEW  
Sec. 4-13-110. Procedure.  

The provisions of sections 1094.5 and 1094.6 of the Code of Civil Procedure set forth 
the procedure for judicial review of any act taken pursuant to this division. Parties seeking 
judicial review of any action taken pursuant to this division shall file such action within ninety 
(90) days of the occurrence of the event for which review is sought.  
(Ord. No. 3987, § 1, 7-22-97)  
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County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Attachment C-5.1 C-5.1-1 

Attachment C-5.1 Traditional Municipal BMP Programs  
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activities BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis for Section 5.4 of the 2003 DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over 
prior years and to provide overall validation of the success of these programs in diverting 
materials from the storm drain system, this information has again been provided. 
 
C-5.A.1 Litter Control 
 
The County uses the following practices to ensure litter control: 

 

Litter Ordinance  Public Trash Receptacles  

Clean-Up Programs  Other: (specify) 
Weekly inspection, removal as needed  

Special/Bulky Item 
Pickups    

 
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected in unincorporated Orange County during the 
reporting period is estimated to be 167,035 tons. 
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County of Orange/Orange County Flood Control District 
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Attachment C-5.1 C-5.1-2 

C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 

2005-06 Summary of Drainage Facility Maintenance 
 

Total Length of Channel/Pipe Cleaned 26.28 miles 

Total Number of Catch Basins in Unincorporated County 2,353 

Total Number of Catch Basins Cleaned in Unincorporated 
County   2,119 

Percentage of Catch Basins Cleaned 
***100% inspected, 10% clean*** 90% 

Total Volume of Material/Debris Removed  
                                   
Method of Material/Debris Removal: 
                                             Hand Crews 
                                             Vacuum Truck/Equipment 

117 Tons 
 
 

            10% 
90% 

Trash Barriers 
 
Method of Material/Debris Removal:  
                                            Hand Crews 
                                            Vacuum Truck/Equipment 

19.7 Tons 
 
 

0% 
100% 

Pump Station Cleaning 
 
Method of Material/Debris Removal:  
                                            Hand Crew 
                                            Vacuum Truck/Equipment 

17.2 Tons 
 
 

30% 
70% 

Vault Cleaning 
 
Method of Material/Debris Removal: 
                                             Hand Crew 
                                             Vacuum Truck/Equipment 

13.75 Tons 
 

100% 
0% 

Other:  Diversions 
 
Method of Material/Debris Removal:  
                                             Hand Crew 
                                             Vacuum Truck/Equipment  

6 Tons 
 
 

30% 
70% 
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2005-06 Summary of Diversions of Dry Weather Flows to Sanitary Sewer 

 
Costs For Diversion 

Date 
Started Channel Name Location of 

Diversion Construction Per 
Gallon 

Flow Diverted 
Average Gallons 

per Day 
 

5/02/05 E01PS3 
Santa Ana River 

Fountain 
Valley $0.75 Million  

$0.000625 
 
300,000  

 
5/02/05 

D03PS1 
Greenville-Banning 
Channel 

 
Costa Mesa 

 
$1.4 Million 

 
$0.000778 

 
500,000 

5/02/05 D02PS1 
Talbert Channel 

Huntington 
Beach $1.4 Million $0.00233 150,000 

5/02/05 D01PS1 
Huntington Beach 

Huntington 
Beach $0.26 Million $0.000433 15,000 

5/02/05 J01P28 
Clear Creek Aliso Viejo $0.13 Million $0.00021 15,000 
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C-5.A.4 Catch Basin Stenciling  
 
The total number of catch basins re-stenciled this reporting period:   0 
 
The percentage of catch basins re-stenciled this reporting period:   0% 
 

Type of Application(s) Used % Used 

Spray Paint 0% 
Curb Markers  100% 
Heat Application 0% 
Adhesives 0% 
Other: (specify) 0% 

 
 

Phrase Used  Color Scheme Used  
No Dumping Drains To Ocean  Blue Letters on White Background  
  Black Letters  
Other: (specify)  Other: (specify)  

 
No volunteers were used to perform stenciling.  

 C-5.A.5 Street Sweeping                                                                                                                                                 
 
Was new street sweeping equipment purchased or new contracts established for said services? 
 
Yes   No  
 
The following is a summary of the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

2004-05 Summary of Street Sweeping Activities 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush                              3 
Vacuum                              0 

Brush assisted                              0 
Regenerative Air                              0 
Other: (specify)                              0  

 
 

0037271



 

 Attachment C-5.1 Traditional Municipal BMP Programs     
  

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Attachment C-5.1 C-5.1-5 

 
2005-06 Summary of Street Sweeping Activities 

(Continued) 
 

Sweeping Frequency              
(i.e. 2 times per month) 

Total Weight 
Collected For Fiscal 
Year (tons) 

% Soil % Leaves % Trash/Debris 

Industrial  
2 times per month 218.22 39 58 3 

 
Residential 

2 times per month 654.68 39 58 
3 

 
How is the % determined?  Estimates    Studies     
 
 

Additional Information Yes No 

Parking restrictions for street sweeping?   

Activities monitored for adherence to manufacturer’s specifications for 
optimal equipment performance?    

     If yes, how often?                                                                           Annually   
Are streets inspected for sweeper effectiveness?   

    If yes, how often?                                                                           Weekly 
    If yes, by what means?                                                          Followed by inspector 
 
C-5.A.6 Household Hazardous Waste Collection  
 
The County operates four Household Hazardous Waste Collection Centers which are open five 
days a week for approximately 250 days a year (closed holidays and rainy days). In November 
2005, the hours of operation at all four permanent Household Hazardous Waste Collection 
Centers were increased by two hours offering collection Tuesday through Saturday from 9 am 
to 3 pm (formerly 9 am to 1 pm).   
 
Universal Waste Regulations took effect on January 9, 2006 for all generators. The Centers have 
always collected household batteries, aerosols, and mercury-containing waste including 
fluorescent lamps. In 2002, the collection of cathode ray tubes was initiated which later included 
all electronics with video display devices.  In January 2006, the permanent Centers implemented 
collection of all electronics, any item that contained a circuit board and/or batteries for disposal 
through recycling. Throughout 2006, education and outreach on the proper disposal of 
electronics and other universal waste occurred through the media, solid waste handlers and city 
programs 
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Household Hazardous Waste Collection Center Totals 
Category Type of Waste Amount of Waste Collected (pounds) 

Flammable Solid/Liquid 962,319 
Bulked Flammable Liquids 1,700 
Oil-Based Paint 1,318,091 
Poison (Excl aerosols) 224,067 

1. Flammable & 
        Poison 

Reactive & Explosive 100 
Inorganic Acid 57,274 2. Acid 
Organic Acid N/A 
Inorganic Base 46,861 (all bases combined) 3. Base 
Organic Base N/A 
Neutral Oxidizer 14,310 (all oxidizers combined) 
Organic Peroxides N/A 
Oxidizing Acid N/A 

4. Oxidizer 

Oxidizing Base N/A 
PCB Containing Paint 0 5. PCB – 

containing Other PCB Waste 4,000 
Corrosive Aerosols N/A 
Flammable Aerosols 180,871 (all aerosols combined) 

6. Aerosol 

Poison Aerosols N/A 
Antifreeze 66,351 
Car Batteries 445,865 
Fluorescent Bulbs 23,000 
Latex Paint 1,434,638 
Motor Oil/Oil Products 392,950 
Oil Filters 13,000 

7. Reclaimable 

Mercury (Metallic) 850 
Medical Waste 0 
Household Batteries 55,494 

8. Other 

Other (CRTs, Propane, Non-
RCRA Liquid) 

2,095,790 (E-Waste); 156,356 (gases); 86,295 
(other) 

9. Asbestos  100 
 Grand Total Collected 7,643,282 
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Does the County have or participate in a used oil grant? 
 
Yes   No  

 
What is the time frame covered by the grant? 
 
Begins:  7/01/05 
Ends:   6/30/06 
 
Funds from the used oil grant were used to purchase a full poster wrap for the Stormwater 
Program’s Water Quality Mobile Lab.  The colorful wrap advertises the Pollution Prevention 
message to the public and provides the Pollution Hotline phone number. Magnets with the “No 
Dumping Drains to Ocean” message were also purchased. 
 
Has the amount of oil that has been collected as a part of the used oil grant been quantified? 
 
Yes   No  
 
 The amount is quantified in the table below. 
 

Type of Waste Waste Volumes Collected (specify units) 

Used Motor Oil/Used Oil 
Products 

875,617 gallons 

Oil Filters 296,464  
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ATTACHMENT C-5.2  

A.   Fertilizer Management 
 

 County 
personnel 

Contractor Both 

1. Who applies fertilizers?    

2. Who determines which type of fertilizer to use?    

3. Who determines fertilizer application rates?    

4. Who determines the timing of fertilizer 
applications?    

5. Who determines application methods of fertilizers?    

6. Who stores the fertilizers?    

 
7. Are slow-release fertilizers utilized? 
 
Yes   At some facilities No      
 
8. Are fertilizer applications based on results from soil analyses? 
 
Yes   At some facilities No    
 
 8(a). If yes, indicate how often.  

 
1 time per year  prior to application    
Other: Various frequencies depending on contractor 

 
9. Do you calibrate the spreader used to apply the fertilizer? 
 
 Yes    No  
 
 9(a). If yes, indicate how often. 

 
1 time per year  Prior to application    
Other: Varies by contractor 

 
9(b). How is calibration done? Estimate per square footage  

 Setting on bag  
 Other: Contractor determines  
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10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year? 
 
Yes  No  
 
11. How do you typically clean up small spills of fertilizers? 
 
Sweep up   Blow away   Wash away   
 
12. For 2005– 06, how many acres of land were treated with fertilizers?  726 acres 
 

Fertilizer Analysis 

Brand Name Nitrogen Phosphorus Potassium Total Amount 
Applied (lbs.) 

Scotts Turfbuilder with 
Weed Control 

28 3 3 20 

Scotts Turfbuilder 29 10 10 62 
Scotts Turfbuilder 27 3 4 20 

Bandini 5 5 0 75 

Best Turf Supreme 16 6 8 13,875 

Turf Supreme 16 6 8 39,784 
Triple Pro 15 15 15 1,450 

XB 6 20 20 150 
Best Ammonium 

Sulfate 
21 0 0 2,000 

Hydro Calcium Nitrate 15.5 0 0 4,000 

Best Ammonium 
Phosphate 

16 20 0 3,500 

Hydro Urea 46 0 0 2,121 
Gro-More Water 

Soluble 
20 20 20 185 

Turf Royal 21 7 14 2,800 
Super Iron 9 9 9 800 

Best Triple Pro 15 15 0 200 

Nitra King Fertilizer 16 6 8 1,200 
Nitra King Fertilizer 22 3 9 900 
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Best Products 16 16 16 96 

United Professional 16 6 8  1 

Trimec Turf Supreme 16 6 8 1,500 

Lesco Pro 15 15 15 2,800 

Miracle Pro 15 30 15 10 

Bayer Advanced Rose 12 18 0 208 

Total acres of land treated with fertilizers 726 

 
 
 
 
 
 
 
 
 
 
B. Pesticide Management 
 
1. Do you monitor for any pests? 
 
Yes    No  
 
 1(a). If yes, what method do you utilize? 
 

Presence/absence   Visual Counts   Symptoms/signs  
 Other: Inspections 
 

1(b). If yes, which pests do you monitor for? (Check all that apply.) 
 
 Vertebrates: Gophers   Rabbits   Ground squirrels      
 Other: Rats 
  

Insects/Mites: Ants    Aphids    Whiteflies    Spider mites    Psyllids  
Other: Fire ants, bees, wasps 

  
 Weeds: Grasses  Broadleaf  
 

Nutrients for Organic Orange grove  

Brand Name Total Amount Applied (Gals.) 

Agilizer 100 

Activate 100 

Total 200 Gals. 
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Diseases: Leaf  Root  Whole Plant     
 
2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 
 
Yes   No  
 
3. How do you identify pests? (Check all that apply.) 
 
Books/magazines  Ag. Commissioner          UC Cooperative Extension  
  
Internet    Pest Control Advisor    Own Experience     
 
Other: Horticulturist, arborist, or Vector Control 
 

4. Who applies the following in your jurisdiction? City Personnel Contractor Both 

Insecticides/miticides    

Herbicides    

Fungicides    

Molluscides (i.e. snail baits)    

5. Who determines the type of pesticide to apply?    

6. Who conducts periodic inspection and cleaning 
of pesticide application equipment?    

7. Who conducts periodic inspection of pest 
control crew activities?    

8. Who stores the following types of pesticides? 

Insecticides/Miticides    

Herbicides    

Fungicides    

Molluscides (i.e. snail baits)    

 
 

County Pesticide Application- Supervisor Information Number 
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9. How many people under your supervision apply or 
handle pesticides?  12 

10. How many of these have Qualified Applicators 
Licenses or Certificates from the state? 12 

11. How many have been formally trained in pesticide 
safety? 12 

 
The information provided in the above table applies only to RDMD/O&M applicators who 
apply pesticides to storm channels, County Regional Park Lakes and some County parks. 
 
12. Do you calibrate the equipment used for the application of pesticides? 
 
Yes    No  

 
12(a).  If yes, indicate how often:  Varies by applicator 
     
12(b). If yes, indicate how calibration is performed: Varies by applicator  

0037279



 

Attachment C-5.2, Fertilizer, Pesticide, and Integrated Pest Management (IPM)   
  
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Attachment C-5.2 C-5.2-6 

13. Do you have written procedures in place to deal with pesticide spills? 
 
Yes    No  
 
14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 

year? 
 
Yes    No  
 
   
15. How do you typically clean up small spills of pesticides? 
 
Contain/Absorb    Sweep    Wash  
 
16. What do you do with left over pesticide from an application? 
 
Store for next job  Dispose of pesticide by spraying on appropriate location   
 
17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 
 
Site of application   Own facility  Note: Varies with applicator 
 
18. Where do you clean vehicles used to transport pesticides? 
 
Own facility    Commercial facility    Application site    Note: Varies with applicator 
 
19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 
 
Sweep/Blow  Wash  Nothing  Note: Varies with applicator 
 
20. For 2005-06, how many acres of land were treated with pesticides?  6,370 acres  
 

21. How many acres was each of these types of pesticides applied to? Total Acres 

Insecticides/miticides 212 

Herbicides 6,636 

Fungicides 11 

Molluscides (i.e. snail baits) 5 
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2004-05 Summary of Pesticides Applied to County Property 
 

Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

Goal 707-174 23 15.5 Pt.  X   

Diazinon 500 34704-41 48 252 Oz.   X  

Cutrine-Copperas 8959-10AA 9 85 Gal.   X  

Kocide 1812-288 77 4 Lb. X    

Poast 7969-58 18 9 Pt. X    

Treflan 62719-118 43 6 Pt.   X  

Malathion 55 34704-3 55.21 2 Pt.   X  

Round Up Pro 524-308A 41 5 Gal.   X  

Round Up Pro 
Glyphosate 

524-475 41 31 Gal.   X  

Round Up 524-415 41 300 Gal.   X  
Round Up Pro 524-475-2B 41 18.5 Gal.  X   
Round Up Pro 524-475-AA 1 2 Gal.  X   

Round Up Pro 524-535 2 67 Gal.    X 
Fusilade 10182-393 24.5 2.5 Oz.    X 
Fumitoxin 72959-1-5857 55 7 Lb. X    
Fumitoxin:Aluminu
m Phosphide 

5857-1 55 11 Lb. X    

Fumitoxin 5857-1-ZB 55 81.6 Lb. X    
Diphacinone 12455-

50003AA 
0.01 40 Lb.   X  

Diphacinone 36029-50004-
AA 

1 19.5 Lb.   X  

Dragnet SFR 297-3062 36.8 100 Oz.   X  
Glyphosphate 524-517-72112 41 800 Gal.   X  
Strychnine 360-50005-AA 2.6 6.65 Lbs. X    
Strychnine Alkyloid 36029-1 90 20 Lb. X    

Reward 101-353-2A 36.4 378.6 Qt.  X   
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Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

PCQ Pelleted Rodent 
Control 

12455-
50003AA 

0.01 500 Lb.   X  

41-A 2839-50021-
AA 

30 49.25 Lb.   X  

Aquamaster 524-343-AA 53.8 312 Gal.   X  

Garlon 62719-40  61 Oz.    X 

Garlon 4-A 62719-40-ZA 61.6 10 Qt.   X  

Landmark MP 352-361 50 468.1 Gal.   X  

Oust 352-401-ZA 75 66 Oz.   X  

Pathfinder II 62719-176-ZA 13.6 136.1 Qt.   X  

Stalker 241-398-AA 27.6 23.15 Gal.   X  

Telar 352-404-ZC 75 49 Lb.   X  

Endurance 55947-43 65 59 Lb.   X  

Zinc Phosphide 12455-17-AA 1 19 Lb.  X   

Razor Pro 00524-00475 41 622 Oz.    X 

Razor Pro 228-366 41 2,039 Gal.   X  

Subdue Granular 100-794 0.97 425 Lb.    X 

Drione 4816-353 11 36 Oz.   X  

Deadline 68464-Z 4 10 Lb.   X  

Pendulum Aquacap 241-416 38.7 70 Qt.   X  

Transline 62719-259 40.9 18.5 Qt.   X  

Aqua Neat 228-365-AA 53.8 846 Gal.   X  
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Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

Snapshot 62719-175 2.5 150 Lb.    X 

Fusilade II 10182-393 24.5 4.1 Qt.   X  

Suluryl Fluoride 62-719-4 99 49.1 Lb. X    

Merit 3125-439 75 3 Oz.   X  

         

 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away 
from reliance on pesticides, and toward an integrated approach of using pesticides only when 
indicated by monitoring in addition to using environmentally friendly pest control techniques 
when possible. 
 
1.  Do you have a written Integrated Pest Management (IPM) policy? 
  

Yes   No  
 
2.  Do you regularly monitor for pests? 
 

Yes   No  
 
3.  Do you keep records of pest occurrences or actions taken to correct a problem? 
 

Yes   No  
 
4. When pesticides are used, do you primarily use those with the signal word “Caution”? 
 

Yes   No  
 
 
 
 
 
List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply: 
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Weeds Diseases Insects 

 Hand weeding/hoeing  Irrigation  Biological control 

 Mulch for suppression  Plant selection  Plant selection 

 Fabric for suppression  Pruning  Pruning 

 Adjust mowing height  Fertilization  Physical removal 

 Improve drainage (wet areas)  Landscape design  Landscape design 

 Flaming 

 Landscape design 

 Other: Beehive removal with 
chemicals   
          

 
6. Do you have a designated IPM contact for your jurisdiction?  Yes   No  
 
 6(a). If so, please list the contact’s name and number: 

Bill Hisey (714) 567-6265 
   Don McPeck (714) 567-6275 
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

San Diego Region 
County Parks

RDMD - HBP - Laguna Niguel Regional Park 60160 28241 La Paz Road Laguna Niguel yes Aliso Creek High

RDMD - HBP - Lantern Bay County Park 90605 25111 Dana Point Harbor Drive Dana Point yes San Juan Creek High

RDMD - HBP - Salt Creek Beach 60175 Selva Road/Pacific Dana Point yes San Juan Creek High

DPHD - Dana Point Youth 60196-60198 34451 Ensenada Dana Point yes  San Juan Creek High

RDMD/HBP - Aliso & Woods Canyon  Reg. Pk 60240 28373 Alicia Parkway Aliso Viejo yes
Laguna Coastal Streams, 
Aliso Creek & Dana Point High

RDMD/HBP - Poche Beach 70380 Camino Capistrano/PCH Dana Point yes San Clemente Coastal Streams High

RDMD/HBP - Capistrano Bch. Reg. Park 70390 35005 Beach Road Dana Point yes
San Juan Creek & San 
Clemente Coastal Streams High

RDMD/HBP - 1000 Steps Beach 90637 31967 S Pacific Coast Highway Laguna Beach yes  Dana Point Coastal Streams High

RDMD/HBP - Aliso Beach 90603, 90642, 31131 S Pacific Coast Highway Laguna Beach yes
Laguna Coastal Streams, 
Aliso Creek & Dana Point High

RDMD - HBP - O'Neill Regional Park 70400 30892 Trabuco Canyon Road Trabuco Canyon no Aliso Creek & San Juan Creek Low

RDMD - HBP - Caspers Wilderness Park 60180 33401 Ortega Highway San Juan Capistrano no  San Juan Creek Low

*RDMD - HBP - Laguna Coast Wilderness Par 60390 20101 Laguna Canyon Road Laguna Beach yes Laguna Coastal Streams High

RDMD - HBP - Thomas Riley Wilderness Park 60350 30952 Oso Pkwy. Coto de Caza no San Juan Creek Low

Harbor 

RDMD/HBP - Dana Point Harbor 85758 34551 Casitas Place Dana Point yes San Juan Creek High

RDMD/HBP - Dana Point Harbor Patrol 90604 25005 Dana Point Harbor Drive Dana Point yes San Juan Creek High
Corporate Yards

HBP - South Coastal Ops Maintenance Yard 30330 34551 Puerto Place Dana Point yes San Juan Creek High

RDMD-Capistrano Ops Yard 30323-30326 34102 Del Obispo San Juan Capistrano yes San Juan Creek High

South County Repair Facility/Transportation Sh90655 30102 Pacific Island Drive Laguna Niguel no Aliso Creek High

Portola Pits 20483 El Toro Road Lake Forest no Aliso Creek High

Facility Physical Address Information 

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory

Page 1 of 7
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2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

San Diego Region Continued 

Landfills/Household Hazardous Waste Collection Sites

**Prima Deshecha Landfill/Household Haz. Wa90217 La Pata San Juan Capistrano no San Clemente Coastal Streams High

Parking Lots

RDMD/HBP - Parking lot at North Shore Dohen85757 Puerto Place Dana Point yes San Juan Creek High

Detention Facility

Probation - Joplin/Rancho Potrero 70125, 26 19480, 86 Rose Canyon Road Trabuco no San Juan Creek Low

Probation - Los Pinos 39251 Ortega Highway Elsinore no San Juan Creek Low
Public Building

Public Defender - Probation Modular Unit 58023 23560 Pacific Island Drive Laguna Niguel no Aliso Creek Low

Sheriff- Superior Courts 90713 30141 Alicia Parkway Laguna Niguel no Aliso Creek Low

OCPL - Library #73/Aliso Viejo 90936 1 Journey Street Aliso Viejo no Aliso Creek Low

OCPL - Library #11/Laguna Beach 90938 363 Glenneyre Street Laguna Beach no Laguna Coastal Streams Low

OCPL - Library #13/Dana Point 90966 33841 Niguel Road Dana Point no Dana Point Coastal Streams Low

OCPL - Library #70/Laguna Niguel 90971 30341 Crown Valley Parkway Laguna Niguel no Aliso Creek Low

OCPL - Library #71/Rancho Santa Margarita 90973 30902 La Promesa Rancho Santa Margarita no San Juan Creek Low

OCPL - Library / El Toro 24672 Raymond Way Lake Forest no Aliso Creek Low

South Justice Center/Parking 85605 30143 Crown Valley Parkway Laguna Niguel no Aliso Creek Low

Sheriff - Southwest Substation 92127 11 Journey Aliso Viejo no Aliso Creek Low

DPHD - Department Offices 24650 Dana Point Harbor Drive Dana Point yes San Juan Creek High

Other

Sheriff - (Ortega) Comm. Radio Facility 29862 Ortega Highway San Juan Capistrano no San Juan Creek Low

* Park extends into and is also listed in the Santa Ana Region, Los Trancos/Muddy Creek Watershed 

* *Active landfill also listed in the Industrial Inventory

San Diego Watersheds
Laguna Coastal Streams
Aliso Creek
Dana Point Coastal Streams
San Juan Creek
San Clemente Coastal Streams
San Mateo Creek

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Santa Ana Region

County Parks, Cemeteries and Historical Sites

*Laguna Coast Wilderness Park 60390 20101 Laguna Canyon Road Laguna Beach yes Los Trancos/Muddy Creek High

RDMD - HBP - Mile Square Regional Park 60105 16801 Euclid Fountain Valley no Huntington Harbor Low

RDMD - HBP - Mason Regional Park 60130 18712 University Drive Irvine yes Newport Bay High

RDMD - HBP - Talbert Nature Preserve 60140 1299 Victoria Street Costa Mesa no Santa Ana River Low

RDMD - HBP - Santiago Oaks Regional Park 60150 2145 N Windes Drive Orange no Santa Ana River Low

RDMD - HBP - Craig Regional Park 60190 3300 State College Boulevard Fullerton no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Ralph B. Clark Regional Park 60220 8800 Rosecrans Avenue Buena Park no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Peters Canyon Regional Park 60360 8548 E Canyon View Avenue Orange no
Santa Ana River & Newport 
Bay Low

RDMD - HBP - The Helena Modjeska House 60230 29042 Modjeska Canyon Road Modjeska no Santa Ana River Low

RDMD - HBP - Modjeska Wilderness Preserve 29456 Modjeska Canyon Road Modjeska no Santa Ana River Low

RDMD - HBP - Irvine Ranch HQ Historic Park 60300 13042 Old Myford Road Irvine no Newport Bay Low

RDMD - HBP - Irvine Regional Park 70312 1 Irvine Park Road Orange no Santa Ana River Low

RDMD - HBP - Villa Park Dam 70430 8048 Lolita Street Orange no Santa Ana River Low

RDMD - HBP - Carbon Canyon Regional Park 70440 4422 Carbon Canyon Road Brea no Santa Ana River Low

RDMD - HBP - Yorba Regional Park 70450 7600 E La palma Avenue Anaheim no Santa Ana River Low

RDMD - HBP - Heritage Hill 90622 25151 Serrano Road El Toro no Newport Bay Low

RDMD - HBP - George Key Ranch 90627 625 W Bastenchury Placentia no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Ramon Peralta Adobe 90631 6398 Santa Ana Canyon Road Anaheim no Santa Ana River Low

RDMD - HBP - Historic Old Courthouse 10101 211 W Santa Ana Boulevard Santa Ana no Newport Bay Low

RDMD - HBP - Weider Park 19251 Seapoint Drive Huntington Beach yes Huntington Harbor High

RDMD - HBP - Limestone -Whiting Reg. Park Glen Ranch Road Trabuco Canyon no Newport Bay Low

RDMD - HBP - Sunset Beach/Parking 90644 Pacific Coast Highway Sunset Beach yes Huntington Harbor High

RDMD - HBP - Upper Newport Bay Nature Preserve 2301 University Drive Newport Beach yes Newport Bay High

RDMD - HBP -Yorba Monument Cemetery 90630 Woodgate Drive Unincorporated no Santa Ana River Low

Harbors

RDMD - HBP - Newport Harbor/Mothers' Beach Bayside Drive Corona Del Mar yes Newport Coastal Streams High

RDMD - HBP - Newport Beach Harbor Patrol 90601 1901 Bayside Drive Corona Del Mar yes Newport Coastal Streams High

RDMD - HBP - Aquatic Park/Harbor Patrol 90607, 90643 2901 Edinger Avenue Seal Beach yes Huntington Harbor High

County of Orange/Orange County Flood Control District
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Animal Shelters

HCA - Animal Shelter 20703-20713 561 The City Drive South Orange no Santa Ana River High

RDMD - HBP - Orange County Zoo 70313 1 Irvine Park Road Orange no Santa Ana River High

Airport (Landside)

John Wayne Airport 41000, 10, 21- 3160 Airway Avenue Costa Mesa no Newport Bay High

Corporate Yards

RDMD - Construction 30301- 30312, 1152 E Fruit Street Santa Ana no Newport Bay High

RDMD - Transportation- Fruit Street/Parking 30101-30109, 1102 & 1111 E Fruit Street Santa Ana no Newport Bay High

RDMD - Facilities Operations 30400 - 30401 1143 E Fruit Street Santa Ana no Newport Bay High

RDMD - O&M - Katella Yard/Parking 90801- 06, 855 1750 S Douglass Road Anaheim yes Santa Ana River High

RDMD - Transportation (Civic Cnt. Garage) 10109, 85109 445 Civic Center West Santa Ana no Newport Bay High

RDMD - Collins/Bone Yard W Collins Av./Santa Ana River Orange yes Santa Ana River High

Landfills/Household Hazardous Waste Collection Sites

IWMD - Frank Bowerman Landfill 11002 Bee Canyon Access Road Irvine no Newport Bay High

IWMD - Olinda Alpha Landfill 1942 N Valencia Avenue Brea no
San Gabriel River/Coyote 
Creek High

IWMD - Refuse Disposal Station #22 (closed) 90118 5500 Santiago Canyon Road Orange no Santa Ana River High

IWMD - Refuse Disposal Station #10 (closed) 90119 18100 Gothard Street Huntington Beach no Huntington Harbor High

IWMD - Refuse Disposal Station #24 - (closed)90116 Coyote Canyon Newport Beach no Newport Bay High

IWMD - Household Hazardous Waste Collectio90130 6411 Oak Canyon Irvine no Newport Bay High

IWMD - Household Hazardous Waste Collectio90132 17121 Nichols Huntington Beach no Huntington Harbor High

IWMD - Household  Hazardous Waste Collection Center 1071 N Blue Gum Street Anaheim no
San Gabriel River/Coyote 
Creek High

Detention Facilities

Sheriff - Musick Honor Farm/Parking 70100 -23, 53 13502 Honor Farm Road Irvine no Newport Bay Low

Sheriff - Men's, Women's Jails, IRC/Parking 10300-10302, 550 N Flower Street Santa Ana no Newport Bay Low

Sheriff - Theo Lacy Jail 20601-20609 501 The City Drive South Orange no Santa Ana River Low

Probation - YGC - Admin/Dining/Kitchen/Class 20313-16, 580 3030 N Hesperion Way Santa Ana no Santa Ana River Low

Probation- Juvenile Hall/Med/Intake/Trailer 20306-12, 20-2 331 The City Drive South Orange no Santa Ana River Low
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Public Buildings/Offices

Hall of Records and Finance 10103 12 Civic Center Plaza Santa Ana no Newport Bay Low

Hall of Administration 10104 10 Civic Center Plaza Santa Ana no Newport Bay Low

Superior Court- Central Justice Center/Parking10500-10501, 690 &700 Civic Center West Santa Ana no Newport Bay Low

Building 14 - Public Defender 10105 645 N Ross Santa Ana no Newport Bay Low

CEO Real Estate 10106 601 N Ross Santa Ana no Newport Bay Low

Courts - Federal Modular 10502 751 W Santa Ana Boulevard Santa Ana no Newport Bay Low

Sheriff/Forensic Medicine/Morgue 10304 1071 W Santa Ana Boulevard Santa Ana no Newport Bay Low

HCA - Administration Annex/Parking Structure 10107 511 N Sycamore Santa Ana no Newport Bay Low

Finance Building 85103 630 N Broadway Santa Ana no Newport Bay Low

RDMD - Osborne Bldg.-Twin Towers 10307 300 N Flower Santa Ana no Newport Bay Low

Sheriff -Brad Gates Building -Twin Towers 10308 320 N Flower Santa Ana no Newport Bay Low

Law Library 10111 515 N Flower Street Santa Ana no Newport Bay Low

CEO - Chestnut Building Complex 30601 1119 E Chestnut Santa Ana no Newport Bay Low

CEO - Chestnut Building Complex 30602 - 04, 08 1141 E Chestnut Santa Ana no Newport Bay Low

CEO/Parking 30606 - 07, 30 1250-1300 S Grand Avenue Santa Ana no Newport Bay Low

New Data Center 30611 1400 S Grand Avenue Santa Ana no Newport Bay Low

Probation - Buffims Building/Parking 30315, 85325 909 N Main Street Santa Ana no Newport Bay Low

Social Services Agency - Office Bldg. 20202 2000-2020 W Walnut Santa Ana no Newport Bay Low

HCA - 17th Street Complex (Lab, HW, Office, P30700, 01, 02,1719, 25, 29 W 17th Street Santa Ana no Santa Ana River Low

RDMD - Development Division 90501 11862 S McPherson Street Orange no Santa Ana River Low

Manchester Office Building 20304-20305, 301 The City Drive South Orange no Santa Ana River Low

Manchester Annex 58024 481 City Drive South Orange no Santa Ana River Low
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Superior Court- Lamoreaux Justice Center 20335 341 The City Drive South Orange no Santa Ana River Low

Superior Court - Harbor Justice Center/Parking90937, 95755 4601 Jamboree Road Newport Beach no Newport Bay Low

Superior Court - North Justice Center/Parking 92105, 85550 1275 N Berkeley Avenue Fullerton no
San Gabriel River/Coyote 
Creek Low

Superior Court - West Justice Center 94001 8141-8144 13th Street Westminster no Huntington Harbor Low

OCPL - Library #23 - La Palma 90919 7842 Walker La Palma no
San Gabriel River/Coyote 
Creek Low

OCPL - #42 - Los Alamitos/Rossmoor 90921 12700 Montecito Drive Seal Beach no Huntington Harbor Low

OCPL - Library # 36 - Stanton 90928 7850 Katella Avenue Stanton no Huntington Harbor Low

OCPL - Library #20 - University Park 90965 4512 Sandburg Way Irvine no Newport Bay Low

OCPL - Library # 76 - Foothill Ranch 90975 27002 Cabriolet Foothill Ranch no Newport Bay Low

H&CD - Anaheim Independencia Com. Cnt 90410 10841 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Midway City Community Center 90416 14900 Park Lane Midway City no Huntington Harbor Low

H&CD - Community Cnt.(Bldg. owned,land lea 90402 18602-18672 E Center Street Orange no Santa Ana River Low

Sheriff - Pistol Range Training Facility 92104, 20,21,2 1900 W Katella Avenue Orange no Santa Ana River Low

CEO 60101 12942 Dale Street Garden Grove no Huntington Harbor Low

Public Parking Facilities

Historic Court House Parking Lot  85113 211 W Santa Ana Boulevard Santa Ana no Newport Bay High

 Twin Towers Parking Structure 85309 1002 W Santa Ana Boulevard Santa Ana no Newport Bay High

M.O.B. City Drive - North Parking Structure 85224, 25, 26 313 The City Drive Orange no Santa Ana River High

Hall of Administration Parking Lot Santa Ana Blvd/Ross Santa Ana no Newport Bay High

Courthouse Parking Structure 10119 690 W Civic Center Drive Santa Ana no Newport Bay High

Stadium Parking 85155 1020 W Civic Center Drive Santa Ana no Newport Bay High

Superblock Parking Santa Ana Blvd/Ross Santa Ana no Newport Bay High

Housing Units

H&CD - Anaheim Independencia Rental #1 90411 10782 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental 10786 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental #2 90412 10881 Garza Avenue #A&#B Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental #3 90413 9301 Katella Avenue #A&#B Anaheim no Santa Ana River Low

H&CD - Anaheim Independencia Rental #4 90414 10821 Garza Avenue Anaheim no Huntington Harbor Low
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Other

RDMD - Central Utility Facility 10400 525 N Flower Santa Ana no Newport Bay High

Social Services Agency - Res. Treatment 401 Tustin Orange no Santa Ana River Low

Social Services Agency - Orangewood Home 20348 401 The City Drive South Orange no Santa Ana River Low

Sheriff - Headquarters 550 N Flower Street Santa Ana no Newport Bay Low

Sheriff - Research and Development 20401 431 The City Drive South Orange no Santa Ana River Low

Sheriff - Commissary 20511 1530 State College Boulevard Anaheim no
San Gabriel River/Coyote 
Creek Low

Sheriff - Communications Radio Facility 20534 1350 Santiago Canyon Road Orange no Santa Ana River Low

Sheriff - Communications Radio Facility 20543 1944 Valencia Brea no Santa Ana River Low

Sheriff - Communications - Ops Support - Lom 20539-40 2644 Santiago Canyon Road Orange no Santa Ana River Low

Sheriff - Silverado Canyon Communications 20546 29392 Silverado Canyon Road Unincorporated no Santa Ana River Low

Flood Control - Communications Radio Facility20548 6569 Valley View Avenue La Palma no
San Gabriel River/Coyote 
Creek Low

LRA - El Toro MCAS Complex (Electrical Subs95001 MCAS Irvine no Newport Bay Low

Electrical Substation 2 58009 331 The City Drive South Orange no Santa Ana River Low

RDMD - Service Area #21 30322 12341 Montecito Road Los Alamitos no Huntington Harbor Low

* Park extends into the San Diego Region Laguna Coastal Streams Watershed 

Santa Ana Watersheds 
San Gabriel River/Coyote Creek
Huntington Harbor
Santa Ana River
Newport Bay
Newport Coastal Streams
Los Trancos/Muddy Creek

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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Attachment C-5.4
County Road Inventory Modifications

2005-06 PEA

ROAD NAME LENGTH LENGTH LIMITS SERVICE AREA TYPE OF
MILES FEET MODIFICATION

BAUDIN CIRCLE 0.1315 694.39 DE LEON LN. TO END LADERA RANCH ADD
BRISTOL STREET 0.2614 1380 IRVINE AVE TO 1380' SE/O SANTA ANA AVE. SANTA ANA HEIGHTS ADD
BRYANT COURT 0.0589 310.89 CLYDESDALE DR. TO END LADERA RANCH ADD
CALDWELL LANE 0.0975 514.84 FALKNER DR. TO 46' E/O VINEYARD DR. LADERA RANCH ADD
CAPRICORN DRIVE 0.1187 626.97 TERRASTAR LN. TO COMET TR. LADERA RANCH MOD
CHAPLET PLACE 0.08 GARLAND AVE. TO .08 NE/ EAST TUSTIN MOD
CHARDONNAY DRIVE 0.0315 166.08 28' S/O ROANOKE DR. TO 166' SOUTH LADERA RANCH ADD
CLYDESDALE DRIVE 0.194 1024.49 69' N/O BRYANT CT. TO END LADERA RANCH ADD
CLYDESDALE DRIVE 0.2117 1117.96 52' SW/O DORRANCE DR. TO 1117.96' S LADERA RANCH ADD
COLLINS AVENUE 0.05 PROSPECT AVE. TO .05 E/ ORANGE ISLANDS DEL
COUSTEAU LANE 0.2137 1128.49 39' W/O CLYDESDALE DR. TO END LADERA RANCH ADD
CURTIS LANE 0.0729 384.79 CLYDESDALE DR. TO HALLCREST DR. LADERA RANCH ADD
DE LEON LANE 0.0583 308.08 44' W/O FALABELLA DR. TO END LADERA RANCH ADD
DEERPATH 0.05 ANTONIO PKWY. TO .05 E/ LAS FLORES ADD
DORRANCE DRIVE 0.296 1562.86 DR LADERA RANCH ADD
DOWNING STREET 0.0879 464.25 216' W/O MARKHAM LN. TO FALKNER DR. LADERA RANCH ADD
FALABELLA DRIVE 0.2467 1302.83 DORRANCE DR. TO END LADERA RANCH ADD
FALKNER DRIVE 0.1659 875.72 DOWNING ST. TO END LADERA RANCH ADD
HALLCREST DRIVE 0.1993 1052.44 CURTIS LN. TO END LADERA RANCH ADD
IRVINE BOULEVARD (NE1/2) 0.25 JEFFREY RD. TO .25 NW NORTH IRVINE DEL
JEFFREY ROAD 0.92 121' NE/O  IRVINE BLVD. TO 0.01 SW/O SH261 NORTH IRVINE DEL
LA SALLE LANE 0.231 1219.42 COUSTEAU LN. N'LY AND S'LY TO ENDS LADERA RANCH ADD
MACARTHUR BOULEVARD 0.7788 4112 I 405 TO CAMPUS DR. SANTA ANA HEIGHTS ADD
MARKHAM LANE 0.0981 517.83 DOWNING ST. TO CALDWELL LN. LADERA RANCH ADD
MEANDERING TRAIL 0.38 OSO PKWY. TO .38 SW/ LAS FLORES ADD
MORNING TRAIL 0.26 OSO PKWY. TO .26 SE/ LAS FLORES ADD
O'NEILL DRIVE 0.0399 210.55 PKWY LADERA RANCH ADD
PANORAMA CIRCLE 0.0731 385.7 PANORAMA PANORAMA HEIGHTS ADD
PAPETTE CIRCLE 0.045 237.47 COUSTEAU LN. TO END LADERA RANCH ADD
PORTOLA PARKWAY 0.1803 952 478' NW/O SH 241 TO END NORTH IRVINE MOD LEN +
PORTOLA PARKWAY 1 5280 RD. NORTH IRVINE DEL
ROCKHURST AVENUE 0.2658 1403.41 NEWPORT BLVD. TO 1403'  NW COWAN HEIGHTS MOD LIM -
SANTIAGO CANYON ROAD 1.2762 6738 3960' N/O SANTIAGO RES TO 1145' SE/O SR 261 SANTIAGO CANYON MOD LIM -
SANTIAGO CANYON ROAD 0.6 RD. SANTIAGO CANYON DEL
SIENNA PARKWAY 0.0141 74.42 64' S/O O'NEILL DR. TO 74' S/O O'NEILL DR. LADERA RANCH ADD
TALBOTT COURT 0.0676 356.74 CLYDESDALE DR. TO END LADERA RANCH ADD
VINEYARD DRIVE 0.0374 197.46 28' SE/O ROANOKE DR. TO 197' SOUTH LADERA RANCH ADD
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 Attachment C-5.1 Traditional Municipal BMP Programs     
  

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Attachment C-5.1 C-5.1-1 

Attachment C-5.1 Traditional Municipal BMP Programs  
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activities BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis for Section 5.4 of the 2003 DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over 
prior years and to provide overall validation of the success of these programs in diverting 
materials from the storm drain system, this information has again been provided. 
 
C-5.A.1 Litter Control 
 
The County uses the following practices to ensure litter control: 

 

Litter Ordinance  Public Trash Receptacles  

Clean-Up Programs  Other: (specify) 
Weekly inspection, removal as needed  

Special/Bulky Item 
Pickups    

 
 
C-5.A.2 Solid Waste Collection/Recycling 
 
The total quantity of solid waste collected in unincorporated Orange County during the 
reporting period is estimated to be 167,035 tons. 
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 Attachment C-5.1 Traditional Municipal BMP Programs     
  

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Attachment C-5.1 C-5.1-2 

C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 

2005-06 Summary of Drainage Facility Maintenance 
 

Total Length of Channel/Pipe Cleaned 26.28 miles 

Total Number of Catch Basins in Unincorporated County 2,353 

Total Number of Catch Basins Cleaned in Unincorporated 
County   2,119 

Percentage of Catch Basins Cleaned 
***100% inspected, 10% clean*** 90% 

Total Volume of Material/Debris Removed  
                                   
Method of Material/Debris Removal: 
                                             Hand Crews 
                                             Vacuum Truck/Equipment 

117 Tons 
 
 

            10% 
90% 

Trash Barriers 
 
Method of Material/Debris Removal:  
                                            Hand Crews 
                                            Vacuum Truck/Equipment 

19.7 Tons 
 
 

0% 
100% 

Pump Station Cleaning 
 
Method of Material/Debris Removal:  
                                            Hand Crew 
                                            Vacuum Truck/Equipment 

17.2 Tons 
 
 

30% 
70% 

Vault Cleaning 
 
Method of Material/Debris Removal: 
                                             Hand Crew 
                                             Vacuum Truck/Equipment 

13.75 Tons 
 

100% 
0% 

Other:  Diversions 
 
Method of Material/Debris Removal:  
                                             Hand Crew 
                                             Vacuum Truck/Equipment  

6 Tons 
 
 

30% 
70% 
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 Attachment C-5.1 Traditional Municipal BMP Programs     
  

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Attachment C-5.1 C-5.1-3 

 
2005-06 Summary of Diversions of Dry Weather Flows to Sanitary Sewer 

 
Costs For Diversion 

Date 
Started Channel Name Location of 

Diversion Construction Per 
Gallon 

Flow Diverted 
Average Gallons 

per Day 
 

5/02/05 E01PS3 
Santa Ana River 

Fountain 
Valley $0.75 Million  

$0.000625 
 
300,000  

 
5/02/05 

D03PS1 
Greenville-Banning 
Channel 

 
Costa Mesa 

 
$1.4 Million 

 
$0.000778 

 
500,000 

5/02/05 D02PS1 
Talbert Channel 

Huntington 
Beach $1.4 Million $0.00233 150,000 

5/02/05 D01PS1 
Huntington Beach 

Huntington 
Beach $0.26 Million $0.000433 15,000 

5/02/05 J01P28 
Clear Creek Aliso Viejo $0.13 Million $0.00021 15,000 
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County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Attachment C-5.1 C-5.1-4 

 
C-5.A.4 Catch Basin Stenciling  
 
The total number of catch basins re-stenciled this reporting period:   0 
 
The percentage of catch basins re-stenciled this reporting period:   0% 
 

Type of Application(s) Used % Used 

Spray Paint 0% 
Curb Markers  100% 
Heat Application 0% 
Adhesives 0% 
Other: (specify) 0% 

 
 

Phrase Used  Color Scheme Used  
No Dumping Drains To Ocean  Blue Letters on White Background  
  Black Letters  
Other: (specify)  Other: (specify)  

 
No volunteers were used to perform stenciling.  

 C-5.A.5 Street Sweeping                                                                                                                                                 
 
Was new street sweeping equipment purchased or new contracts established for said services? 
 
Yes   No  
 
The following is a summary of the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

2004-05 Summary of Street Sweeping Activities 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush                              3 
Vacuum                              0 

Brush assisted                              0 
Regenerative Air                              0 
Other: (specify)                              0  
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County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Attachment C-5.1 C-5.1-5 

 
2005-06 Summary of Street Sweeping Activities 

(Continued) 
 

Sweeping Frequency              
(i.e. 2 times per month) 

Total Weight 
Collected For Fiscal 
Year (tons) 

% Soil % Leaves % Trash/Debris 

Industrial  
2 times per month 218.22 39 58 3 

 
Residential 

2 times per month 654.68 39 58 
3 

 
How is the % determined?  Estimates    Studies     
 
 

Additional Information Yes No 

Parking restrictions for street sweeping?   

Activities monitored for adherence to manufacturer’s specifications for 
optimal equipment performance?    

     If yes, how often?                                                                           Annually   
Are streets inspected for sweeper effectiveness?   

    If yes, how often?                                                                           Weekly 
    If yes, by what means?                                                          Followed by inspector 
 
C-5.A.6 Household Hazardous Waste Collection  
 
The County operates four Household Hazardous Waste Collection Centers which are open five 
days a week for approximately 250 days a year (closed holidays and rainy days). In November 
2005, the hours of operation at all four permanent Household Hazardous Waste Collection 
Centers were increased by two hours offering collection Tuesday through Saturday from 9 am 
to 3 pm (formerly 9 am to 1 pm).   
 
Universal Waste Regulations took effect on January 9, 2006 for all generators. The Centers have 
always collected household batteries, aerosols, and mercury-containing waste including 
fluorescent lamps. In 2002, the collection of cathode ray tubes was initiated which later included 
all electronics with video display devices.  In January 2006, the permanent Centers implemented 
collection of all electronics, any item that contained a circuit board and/or batteries for disposal 
through recycling. Throughout 2006, education and outreach on the proper disposal of 
electronics and other universal waste occurred through the media, solid waste handlers and city 
programs 
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Program Effectiveness Assessment (PEA)  November 15, 2006 
Attachment C-5.1 C-5.1-6 

 
 

Household Hazardous Waste Collection Center Totals 
Category Type of Waste Amount of Waste Collected (pounds) 

Flammable Solid/Liquid 962,319 
Bulked Flammable Liquids 1,700 
Oil-Based Paint 1,318,091 
Poison (Excl aerosols) 224,067 

1. Flammable & 
        Poison 

Reactive & Explosive 100 
Inorganic Acid 57,274 2. Acid 
Organic Acid N/A 
Inorganic Base 46,861 (all bases combined) 3. Base 
Organic Base N/A 
Neutral Oxidizer 14,310 (all oxidizers combined) 
Organic Peroxides N/A 
Oxidizing Acid N/A 

4. Oxidizer 

Oxidizing Base N/A 
PCB Containing Paint 0 5. PCB – 

containing Other PCB Waste 4,000 
Corrosive Aerosols N/A 
Flammable Aerosols 180,871 (all aerosols combined) 

6. Aerosol 

Poison Aerosols N/A 
Antifreeze 66,351 
Car Batteries 445,865 
Fluorescent Bulbs 23,000 
Latex Paint 1,434,638 
Motor Oil/Oil Products 392,950 
Oil Filters 13,000 

7. Reclaimable 

Mercury (Metallic) 850 
Medical Waste 0 
Household Batteries 55,494 

8. Other 

Other (CRTs, Propane, Non-
RCRA Liquid) 

2,095,790 (E-Waste); 156,356 (gases); 86,295 
(other) 

9. Asbestos  100 
 Grand Total Collected 7,643,282 
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Attachment C-5.1 C-5.1-7 

 
Does the County have or participate in a used oil grant? 
 
Yes   No  

 
What is the time frame covered by the grant? 
 
Begins:  7/01/05 
Ends:   6/30/06 
 
Funds from the used oil grant were used to purchase a full poster wrap for the Stormwater 
Program’s Water Quality Mobile Lab.  The colorful wrap advertises the Pollution Prevention 
message to the public and provides the Pollution Hotline phone number. Magnets with the “No 
Dumping Drains to Ocean” message were also purchased. 
 
Has the amount of oil that has been collected as a part of the used oil grant been quantified? 
 
Yes   No  
 
 The amount is quantified in the table below. 
 

Type of Waste Waste Volumes Collected (specify units) 

Used Motor Oil/Used Oil 
Products 

875,617 gallons 

Oil Filters 296,464  
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Attachment C-5.2, Fertilizer, Pesticide, and Integrated Pest Management (IPM)   
  
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2006 
Attachment C-5.2 C-5.2-1 

ATTACHMENT C-5.2  

A.   Fertilizer Management 
 

 County 
personnel 

Contractor Both 

1. Who applies fertilizers?    

2. Who determines which type of fertilizer to use?    

3. Who determines fertilizer application rates?    

4. Who determines the timing of fertilizer 
applications?    

5. Who determines application methods of fertilizers?    

6. Who stores the fertilizers?    

 
7. Are slow-release fertilizers utilized? 
 
Yes   At some facilities No      
 
8. Are fertilizer applications based on results from soil analyses? 
 
Yes   At some facilities No    
 
 8(a). If yes, indicate how often.  

 
1 time per year  prior to application    
Other: Various frequencies depending on contractor 

 
9. Do you calibrate the spreader used to apply the fertilizer? 
 
 Yes    No  
 
 9(a). If yes, indicate how often. 

 
1 time per year  Prior to application    
Other: Varies by contractor 

 
9(b). How is calibration done? Estimate per square footage  

 Setting on bag  
 Other: Contractor determines  
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10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year? 
 
Yes  No  
 
11. How do you typically clean up small spills of fertilizers? 
 
Sweep up   Blow away   Wash away   
 
12. For 2005– 06, how many acres of land were treated with fertilizers?  726 acres 
 

Fertilizer Analysis 

Brand Name Nitrogen Phosphorus Potassium Total Amount 
Applied (lbs.) 

Scotts Turfbuilder with 
Weed Control 

28 3 3 20 

Scotts Turfbuilder 29 10 10 62 
Scotts Turfbuilder 27 3 4 20 

Bandini 5 5 0 75 

Best Turf Supreme 16 6 8 13,875 

Turf Supreme 16 6 8 39,784 
Triple Pro 15 15 15 1,450 

XB 6 20 20 150 
Best Ammonium 

Sulfate 
21 0 0 2,000 

Hydro Calcium Nitrate 15.5 0 0 4,000 

Best Ammonium 
Phosphate 

16 20 0 3,500 

Hydro Urea 46 0 0 2,121 
Gro-More Water 

Soluble 
20 20 20 185 

Turf Royal 21 7 14 2,800 
Super Iron 9 9 9 800 

Best Triple Pro 15 15 0 200 

Nitra King Fertilizer 16 6 8 1,200 
Nitra King Fertilizer 22 3 9 900 
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Attachment C-5.2 C-5.2-3 

Best Products 16 16 16 96 

United Professional 16 6 8  1 

Trimec Turf Supreme 16 6 8 1,500 

Lesco Pro 15 15 15 2,800 

Miracle Pro 15 30 15 10 

Bayer Advanced Rose 12 18 0 208 

Total acres of land treated with fertilizers 726 

 
 
 
 
 
 
 
 
 
 
B. Pesticide Management 
 
1. Do you monitor for any pests? 
 
Yes    No  
 
 1(a). If yes, what method do you utilize? 
 

Presence/absence   Visual Counts   Symptoms/signs  
 Other: Inspections 
 

1(b). If yes, which pests do you monitor for? (Check all that apply.) 
 
 Vertebrates: Gophers   Rabbits   Ground squirrels      
 Other: Rats 
  

Insects/Mites: Ants    Aphids    Whiteflies    Spider mites    Psyllids  
Other: Fire ants, bees, wasps 

  
 Weeds: Grasses  Broadleaf  
 

Nutrients for Organic Orange grove  

Brand Name Total Amount Applied (Gals.) 

Agilizer 100 

Activate 100 

Total 200 Gals. 
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Attachment C-5.2 C-5.2-4 

Diseases: Leaf  Root  Whole Plant     
 
2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 
 
Yes   No  
 
3. How do you identify pests? (Check all that apply.) 
 
Books/magazines  Ag. Commissioner          UC Cooperative Extension  
  
Internet    Pest Control Advisor    Own Experience     
 
Other: Horticulturist, arborist, or Vector Control 
 

4. Who applies the following in your jurisdiction? City Personnel Contractor Both 

Insecticides/miticides    

Herbicides    

Fungicides    

Molluscides (i.e. snail baits)    

5. Who determines the type of pesticide to apply?    

6. Who conducts periodic inspection and cleaning 
of pesticide application equipment?    

7. Who conducts periodic inspection of pest 
control crew activities?    

8. Who stores the following types of pesticides? 

Insecticides/Miticides    

Herbicides    

Fungicides    

Molluscides (i.e. snail baits)    

 
 

County Pesticide Application- Supervisor Information Number 
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9. How many people under your supervision apply or 
handle pesticides?  12 

10. How many of these have Qualified Applicators 
Licenses or Certificates from the state? 12 

11. How many have been formally trained in pesticide 
safety? 12 

 
The information provided in the above table applies only to RDMD/O&M applicators who 
apply pesticides to storm channels, County Regional Park Lakes and some County parks. 
 
12. Do you calibrate the equipment used for the application of pesticides? 
 
Yes    No  

 
12(a).  If yes, indicate how often:  Varies by applicator 
     
12(b). If yes, indicate how calibration is performed: Varies by applicator  
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13. Do you have written procedures in place to deal with pesticide spills? 
 
Yes    No  
 
14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 

year? 
 
Yes    No  
 
   
15. How do you typically clean up small spills of pesticides? 
 
Contain/Absorb    Sweep    Wash  
 
16. What do you do with left over pesticide from an application? 
 
Store for next job  Dispose of pesticide by spraying on appropriate location   
 
17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 
 
Site of application   Own facility  Note: Varies with applicator 
 
18. Where do you clean vehicles used to transport pesticides? 
 
Own facility    Commercial facility    Application site    Note: Varies with applicator 
 
19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 
 
Sweep/Blow  Wash  Nothing  Note: Varies with applicator 
 
20. For 2005-06, how many acres of land were treated with pesticides?  6,370 acres  
 

21. How many acres was each of these types of pesticides applied to? Total Acres 

Insecticides/miticides 212 

Herbicides 6,636 

Fungicides 11 

Molluscides (i.e. snail baits) 5 
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2004-05 Summary of Pesticides Applied to County Property 
 

Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

Goal 707-174 23 15.5 Pt.  X   

Diazinon 500 34704-41 48 252 Oz.   X  

Cutrine-Copperas 8959-10AA 9 85 Gal.   X  

Kocide 1812-288 77 4 Lb. X    

Poast 7969-58 18 9 Pt. X    

Treflan 62719-118 43 6 Pt.   X  

Malathion 55 34704-3 55.21 2 Pt.   X  

Round Up Pro 524-308A 41 5 Gal.   X  

Round Up Pro 
Glyphosate 

524-475 41 31 Gal.   X  

Round Up 524-415 41 300 Gal.   X  
Round Up Pro 524-475-2B 41 18.5 Gal.  X   
Round Up Pro 524-475-AA 1 2 Gal.  X   

Round Up Pro 524-535 2 67 Gal.    X 
Fusilade 10182-393 24.5 2.5 Oz.    X 
Fumitoxin 72959-1-5857 55 7 Lb. X    
Fumitoxin:Aluminu
m Phosphide 

5857-1 55 11 Lb. X    

Fumitoxin 5857-1-ZB 55 81.6 Lb. X    
Diphacinone 12455-

50003AA 
0.01 40 Lb.   X  

Diphacinone 36029-50004-
AA 

1 19.5 Lb.   X  

Dragnet SFR 297-3062 36.8 100 Oz.   X  
Glyphosphate 524-517-72112 41 800 Gal.   X  
Strychnine 360-50005-AA 2.6 6.65 Lbs. X    
Strychnine Alkyloid 36029-1 90 20 Lb. X    

Reward 101-353-2A 36.4 378.6 Qt.  X   
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Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

PCQ Pelleted Rodent 
Control 

12455-
50003AA 

0.01 500 Lb.   X  

41-A 2839-50021-
AA 

30 49.25 Lb.   X  

Aquamaster 524-343-AA 53.8 312 Gal.   X  

Garlon 62719-40  61 Oz.    X 

Garlon 4-A 62719-40-ZA 61.6 10 Qt.   X  

Landmark MP 352-361 50 468.1 Gal.   X  

Oust 352-401-ZA 75 66 Oz.   X  

Pathfinder II 62719-176-ZA 13.6 136.1 Qt.   X  

Stalker 241-398-AA 27.6 23.15 Gal.   X  

Telar 352-404-ZC 75 49 Lb.   X  

Endurance 55947-43 65 59 Lb.   X  

Zinc Phosphide 12455-17-AA 1 19 Lb.  X   

Razor Pro 00524-00475 41 622 Oz.    X 

Razor Pro 228-366 41 2,039 Gal.   X  

Subdue Granular 100-794 0.97 425 Lb.    X 

Drione 4816-353 11 36 Oz.   X  

Deadline 68464-Z 4 10 Lb.   X  

Pendulum Aquacap 241-416 38.7 70 Qt.   X  

Transline 62719-259 40.9 18.5 Qt.   X  

Aqua Neat 228-365-AA 53.8 846 Gal.   X  
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Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

Snapshot 62719-175 2.5 150 Lb.    X 

Fusilade II 10182-393 24.5 4.1 Qt.   X  

Suluryl Fluoride 62-719-4 99 49.1 Lb. X    

Merit 3125-439 75 3 Oz.   X  

         

 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away 
from reliance on pesticides, and toward an integrated approach of using pesticides only when 
indicated by monitoring in addition to using environmentally friendly pest control techniques 
when possible. 
 
1.  Do you have a written Integrated Pest Management (IPM) policy? 
  

Yes   No  
 
2.  Do you regularly monitor for pests? 
 

Yes   No  
 
3.  Do you keep records of pest occurrences or actions taken to correct a problem? 
 

Yes   No  
 
4. When pesticides are used, do you primarily use those with the signal word “Caution”? 
 

Yes   No  
 
 
 
 
 
List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply: 
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Weeds Diseases Insects 

 Hand weeding/hoeing  Irrigation  Biological control 

 Mulch for suppression  Plant selection  Plant selection 

 Fabric for suppression  Pruning  Pruning 

 Adjust mowing height  Fertilization  Physical removal 

 Improve drainage (wet areas)  Landscape design  Landscape design 

 Flaming 

 Landscape design 

 Other: Beehive removal with 
chemicals   
          

 
6. Do you have a designated IPM contact for your jurisdiction?  Yes   No  
 
 6(a). If so, please list the contact’s name and number: 

Bill Hisey (714) 567-6265 
   Don McPeck (714) 567-6275 
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

San Diego Region 
County Parks

RDMD - HBP - Laguna Niguel Regional Park 60160 28241 La Paz Road Laguna Niguel yes Aliso Creek High

RDMD - HBP - Lantern Bay County Park 90605 25111 Dana Point Harbor Drive Dana Point yes San Juan Creek High

RDMD - HBP - Salt Creek Beach 60175 Selva Road/Pacific Dana Point yes San Juan Creek High

DPHD - Dana Point Youth 60196-60198 34451 Ensenada Dana Point yes  San Juan Creek High

RDMD/HBP - Aliso & Woods Canyon  Reg. Pk 60240 28373 Alicia Parkway Aliso Viejo yes
Laguna Coastal Streams, 
Aliso Creek & Dana Point High

RDMD/HBP - Poche Beach 70380 Camino Capistrano/PCH Dana Point yes San Clemente Coastal Streams High

RDMD/HBP - Capistrano Bch. Reg. Park 70390 35005 Beach Road Dana Point yes
San Juan Creek & San 
Clemente Coastal Streams High

RDMD/HBP - 1000 Steps Beach 90637 31967 S Pacific Coast Highway Laguna Beach yes  Dana Point Coastal Streams High

RDMD/HBP - Aliso Beach 90603, 90642, 31131 S Pacific Coast Highway Laguna Beach yes
Laguna Coastal Streams, 
Aliso Creek & Dana Point High

RDMD - HBP - O'Neill Regional Park 70400 30892 Trabuco Canyon Road Trabuco Canyon no Aliso Creek & San Juan Creek Low

RDMD - HBP - Caspers Wilderness Park 60180 33401 Ortega Highway San Juan Capistrano no  San Juan Creek Low

*RDMD - HBP - Laguna Coast Wilderness Par 60390 20101 Laguna Canyon Road Laguna Beach yes Laguna Coastal Streams High

RDMD - HBP - Thomas Riley Wilderness Park 60350 30952 Oso Pkwy. Coto de Caza no San Juan Creek Low

Harbor 

RDMD/HBP - Dana Point Harbor 85758 34551 Casitas Place Dana Point yes San Juan Creek High

RDMD/HBP - Dana Point Harbor Patrol 90604 25005 Dana Point Harbor Drive Dana Point yes San Juan Creek High
Corporate Yards

HBP - South Coastal Ops Maintenance Yard 30330 34551 Puerto Place Dana Point yes San Juan Creek High

RDMD-Capistrano Ops Yard 30323-30326 34102 Del Obispo San Juan Capistrano yes San Juan Creek High

South County Repair Facility/Transportation Sh90655 30102 Pacific Island Drive Laguna Niguel no Aliso Creek High

Portola Pits 20483 El Toro Road Lake Forest no Aliso Creek High

Facility Physical Address Information 

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory

Page 1 of 7
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

San Diego Region Continued 

Landfills/Household Hazardous Waste Collection Sites

**Prima Deshecha Landfill/Household Haz. Wa90217 La Pata San Juan Capistrano no San Clemente Coastal Streams High

Parking Lots

RDMD/HBP - Parking lot at North Shore Dohen85757 Puerto Place Dana Point yes San Juan Creek High

Detention Facility

Probation - Joplin/Rancho Potrero 70125, 26 19480, 86 Rose Canyon Road Trabuco no San Juan Creek Low

Probation - Los Pinos 39251 Ortega Highway Elsinore no San Juan Creek Low
Public Building

Public Defender - Probation Modular Unit 58023 23560 Pacific Island Drive Laguna Niguel no Aliso Creek Low

Sheriff- Superior Courts 90713 30141 Alicia Parkway Laguna Niguel no Aliso Creek Low

OCPL - Library #73/Aliso Viejo 90936 1 Journey Street Aliso Viejo no Aliso Creek Low

OCPL - Library #11/Laguna Beach 90938 363 Glenneyre Street Laguna Beach no Laguna Coastal Streams Low

OCPL - Library #13/Dana Point 90966 33841 Niguel Road Dana Point no Dana Point Coastal Streams Low

OCPL - Library #70/Laguna Niguel 90971 30341 Crown Valley Parkway Laguna Niguel no Aliso Creek Low

OCPL - Library #71/Rancho Santa Margarita 90973 30902 La Promesa Rancho Santa Margarita no San Juan Creek Low

OCPL - Library / El Toro 24672 Raymond Way Lake Forest no Aliso Creek Low

South Justice Center/Parking 85605 30143 Crown Valley Parkway Laguna Niguel no Aliso Creek Low

Sheriff - Southwest Substation 92127 11 Journey Aliso Viejo no Aliso Creek Low

DPHD - Department Offices 24650 Dana Point Harbor Drive Dana Point yes San Juan Creek High

Other

Sheriff - (Ortega) Comm. Radio Facility 29862 Ortega Highway San Juan Capistrano no San Juan Creek Low

* Park extends into and is also listed in the Santa Ana Region, Los Trancos/Muddy Creek Watershed 

* *Active landfill also listed in the Industrial Inventory

San Diego Watersheds
Laguna Coastal Streams
Aliso Creek
Dana Point Coastal Streams
San Juan Creek
San Clemente Coastal Streams
San Mateo Creek

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Santa Ana Region

County Parks, Cemeteries and Historical Sites

*Laguna Coast Wilderness Park 60390 20101 Laguna Canyon Road Laguna Beach yes Los Trancos/Muddy Creek High

RDMD - HBP - Mile Square Regional Park 60105 16801 Euclid Fountain Valley no Huntington Harbor Low

RDMD - HBP - Mason Regional Park 60130 18712 University Drive Irvine yes Newport Bay High

RDMD - HBP - Talbert Nature Preserve 60140 1299 Victoria Street Costa Mesa no Santa Ana River Low

RDMD - HBP - Santiago Oaks Regional Park 60150 2145 N Windes Drive Orange no Santa Ana River Low

RDMD - HBP - Craig Regional Park 60190 3300 State College Boulevard Fullerton no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Ralph B. Clark Regional Park 60220 8800 Rosecrans Avenue Buena Park no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Peters Canyon Regional Park 60360 8548 E Canyon View Avenue Orange no
Santa Ana River & Newport 
Bay Low

RDMD - HBP - The Helena Modjeska House 60230 29042 Modjeska Canyon Road Modjeska no Santa Ana River Low

RDMD - HBP - Modjeska Wilderness Preserve 29456 Modjeska Canyon Road Modjeska no Santa Ana River Low

RDMD - HBP - Irvine Ranch HQ Historic Park 60300 13042 Old Myford Road Irvine no Newport Bay Low

RDMD - HBP - Irvine Regional Park 70312 1 Irvine Park Road Orange no Santa Ana River Low

RDMD - HBP - Villa Park Dam 70430 8048 Lolita Street Orange no Santa Ana River Low

RDMD - HBP - Carbon Canyon Regional Park 70440 4422 Carbon Canyon Road Brea no Santa Ana River Low

RDMD - HBP - Yorba Regional Park 70450 7600 E La palma Avenue Anaheim no Santa Ana River Low

RDMD - HBP - Heritage Hill 90622 25151 Serrano Road El Toro no Newport Bay Low

RDMD - HBP - George Key Ranch 90627 625 W Bastenchury Placentia no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Ramon Peralta Adobe 90631 6398 Santa Ana Canyon Road Anaheim no Santa Ana River Low

RDMD - HBP - Historic Old Courthouse 10101 211 W Santa Ana Boulevard Santa Ana no Newport Bay Low

RDMD - HBP - Weider Park 19251 Seapoint Drive Huntington Beach yes Huntington Harbor High

RDMD - HBP - Limestone -Whiting Reg. Park Glen Ranch Road Trabuco Canyon no Newport Bay Low

RDMD - HBP - Sunset Beach/Parking 90644 Pacific Coast Highway Sunset Beach yes Huntington Harbor High

RDMD - HBP - Upper Newport Bay Nature Preserve 2301 University Drive Newport Beach yes Newport Bay High

RDMD - HBP -Yorba Monument Cemetery 90630 Woodgate Drive Unincorporated no Santa Ana River Low

Harbors

RDMD - HBP - Newport Harbor/Mothers' Beach Bayside Drive Corona Del Mar yes Newport Coastal Streams High

RDMD - HBP - Newport Beach Harbor Patrol 90601 1901 Bayside Drive Corona Del Mar yes Newport Coastal Streams High

RDMD - HBP - Aquatic Park/Harbor Patrol 90607, 90643 2901 Edinger Avenue Seal Beach yes Huntington Harbor High

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Animal Shelters

HCA - Animal Shelter 20703-20713 561 The City Drive South Orange no Santa Ana River High

RDMD - HBP - Orange County Zoo 70313 1 Irvine Park Road Orange no Santa Ana River High

Airport (Landside)

John Wayne Airport 41000, 10, 21- 3160 Airway Avenue Costa Mesa no Newport Bay High

Corporate Yards

RDMD - Construction 30301- 30312, 1152 E Fruit Street Santa Ana no Newport Bay High

RDMD - Transportation- Fruit Street/Parking 30101-30109, 1102 & 1111 E Fruit Street Santa Ana no Newport Bay High

RDMD - Facilities Operations 30400 - 30401 1143 E Fruit Street Santa Ana no Newport Bay High

RDMD - O&M - Katella Yard/Parking 90801- 06, 855 1750 S Douglass Road Anaheim yes Santa Ana River High

RDMD - Transportation (Civic Cnt. Garage) 10109, 85109 445 Civic Center West Santa Ana no Newport Bay High

RDMD - Collins/Bone Yard W Collins Av./Santa Ana River Orange yes Santa Ana River High

Landfills/Household Hazardous Waste Collection Sites

IWMD - Frank Bowerman Landfill 11002 Bee Canyon Access Road Irvine no Newport Bay High

IWMD - Olinda Alpha Landfill 1942 N Valencia Avenue Brea no
San Gabriel River/Coyote 
Creek High

IWMD - Refuse Disposal Station #22 (closed) 90118 5500 Santiago Canyon Road Orange no Santa Ana River High

IWMD - Refuse Disposal Station #10 (closed) 90119 18100 Gothard Street Huntington Beach no Huntington Harbor High

IWMD - Refuse Disposal Station #24 - (closed)90116 Coyote Canyon Newport Beach no Newport Bay High

IWMD - Household Hazardous Waste Collectio90130 6411 Oak Canyon Irvine no Newport Bay High

IWMD - Household Hazardous Waste Collectio90132 17121 Nichols Huntington Beach no Huntington Harbor High

IWMD - Household  Hazardous Waste Collection Center 1071 N Blue Gum Street Anaheim no
San Gabriel River/Coyote 
Creek High

Detention Facilities

Sheriff - Musick Honor Farm/Parking 70100 -23, 53 13502 Honor Farm Road Irvine no Newport Bay Low

Sheriff - Men's, Women's Jails, IRC/Parking 10300-10302, 550 N Flower Street Santa Ana no Newport Bay Low

Sheriff - Theo Lacy Jail 20601-20609 501 The City Drive South Orange no Santa Ana River Low

Probation - YGC - Admin/Dining/Kitchen/Class 20313-16, 580 3030 N Hesperion Way Santa Ana no Santa Ana River Low

Probation- Juvenile Hall/Med/Intake/Trailer 20306-12, 20-2 331 The City Drive South Orange no Santa Ana River Low

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Public Buildings/Offices

Hall of Records and Finance 10103 12 Civic Center Plaza Santa Ana no Newport Bay Low

Hall of Administration 10104 10 Civic Center Plaza Santa Ana no Newport Bay Low

Superior Court- Central Justice Center/Parking10500-10501, 690 &700 Civic Center West Santa Ana no Newport Bay Low

Building 14 - Public Defender 10105 645 N Ross Santa Ana no Newport Bay Low

CEO Real Estate 10106 601 N Ross Santa Ana no Newport Bay Low

Courts - Federal Modular 10502 751 W Santa Ana Boulevard Santa Ana no Newport Bay Low

Sheriff/Forensic Medicine/Morgue 10304 1071 W Santa Ana Boulevard Santa Ana no Newport Bay Low

HCA - Administration Annex/Parking Structure 10107 511 N Sycamore Santa Ana no Newport Bay Low

Finance Building 85103 630 N Broadway Santa Ana no Newport Bay Low

RDMD - Osborne Bldg.-Twin Towers 10307 300 N Flower Santa Ana no Newport Bay Low

Sheriff -Brad Gates Building -Twin Towers 10308 320 N Flower Santa Ana no Newport Bay Low

Law Library 10111 515 N Flower Street Santa Ana no Newport Bay Low

CEO - Chestnut Building Complex 30601 1119 E Chestnut Santa Ana no Newport Bay Low

CEO - Chestnut Building Complex 30602 - 04, 08 1141 E Chestnut Santa Ana no Newport Bay Low

CEO/Parking 30606 - 07, 30 1250-1300 S Grand Avenue Santa Ana no Newport Bay Low

New Data Center 30611 1400 S Grand Avenue Santa Ana no Newport Bay Low

Probation - Buffims Building/Parking 30315, 85325 909 N Main Street Santa Ana no Newport Bay Low

Social Services Agency - Office Bldg. 20202 2000-2020 W Walnut Santa Ana no Newport Bay Low

HCA - 17th Street Complex (Lab, HW, Office, P30700, 01, 02,1719, 25, 29 W 17th Street Santa Ana no Santa Ana River Low

RDMD - Development Division 90501 11862 S McPherson Street Orange no Santa Ana River Low

Manchester Office Building 20304-20305, 301 The City Drive South Orange no Santa Ana River Low

Manchester Annex 58024 481 City Drive South Orange no Santa Ana River Low

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Superior Court- Lamoreaux Justice Center 20335 341 The City Drive South Orange no Santa Ana River Low

Superior Court - Harbor Justice Center/Parking90937, 95755 4601 Jamboree Road Newport Beach no Newport Bay Low

Superior Court - North Justice Center/Parking 92105, 85550 1275 N Berkeley Avenue Fullerton no
San Gabriel River/Coyote 
Creek Low

Superior Court - West Justice Center 94001 8141-8144 13th Street Westminster no Huntington Harbor Low

OCPL - Library #23 - La Palma 90919 7842 Walker La Palma no
San Gabriel River/Coyote 
Creek Low

OCPL - #42 - Los Alamitos/Rossmoor 90921 12700 Montecito Drive Seal Beach no Huntington Harbor Low

OCPL - Library # 36 - Stanton 90928 7850 Katella Avenue Stanton no Huntington Harbor Low

OCPL - Library #20 - University Park 90965 4512 Sandburg Way Irvine no Newport Bay Low

OCPL - Library # 76 - Foothill Ranch 90975 27002 Cabriolet Foothill Ranch no Newport Bay Low

H&CD - Anaheim Independencia Com. Cnt 90410 10841 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Midway City Community Center 90416 14900 Park Lane Midway City no Huntington Harbor Low

H&CD - Community Cnt.(Bldg. owned,land lea 90402 18602-18672 E Center Street Orange no Santa Ana River Low

Sheriff - Pistol Range Training Facility 92104, 20,21,2 1900 W Katella Avenue Orange no Santa Ana River Low

CEO 60101 12942 Dale Street Garden Grove no Huntington Harbor Low

Public Parking Facilities

Historic Court House Parking Lot  85113 211 W Santa Ana Boulevard Santa Ana no Newport Bay High

 Twin Towers Parking Structure 85309 1002 W Santa Ana Boulevard Santa Ana no Newport Bay High

M.O.B. City Drive - North Parking Structure 85224, 25, 26 313 The City Drive Orange no Santa Ana River High

Hall of Administration Parking Lot Santa Ana Blvd/Ross Santa Ana no Newport Bay High

Courthouse Parking Structure 10119 690 W Civic Center Drive Santa Ana no Newport Bay High

Stadium Parking 85155 1020 W Civic Center Drive Santa Ana no Newport Bay High

Superblock Parking Santa Ana Blvd/Ross Santa Ana no Newport Bay High

Housing Units

H&CD - Anaheim Independencia Rental #1 90411 10782 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental 10786 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental #2 90412 10881 Garza Avenue #A&#B Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental #3 90413 9301 Katella Avenue #A&#B Anaheim no Santa Ana River Low

H&CD - Anaheim Independencia Rental #4 90414 10821 Garza Avenue Anaheim no Huntington Harbor Low

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2005-06 PEA

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Other

RDMD - Central Utility Facility 10400 525 N Flower Santa Ana no Newport Bay High

Social Services Agency - Res. Treatment 401 Tustin Orange no Santa Ana River Low

Social Services Agency - Orangewood Home 20348 401 The City Drive South Orange no Santa Ana River Low

Sheriff - Headquarters 550 N Flower Street Santa Ana no Newport Bay Low

Sheriff - Research and Development 20401 431 The City Drive South Orange no Santa Ana River Low

Sheriff - Commissary 20511 1530 State College Boulevard Anaheim no
San Gabriel River/Coyote 
Creek Low

Sheriff - Communications Radio Facility 20534 1350 Santiago Canyon Road Orange no Santa Ana River Low

Sheriff - Communications Radio Facility 20543 1944 Valencia Brea no Santa Ana River Low

Sheriff - Communications - Ops Support - Lom 20539-40 2644 Santiago Canyon Road Orange no Santa Ana River Low

Sheriff - Silverado Canyon Communications 20546 29392 Silverado Canyon Road Unincorporated no Santa Ana River Low

Flood Control - Communications Radio Facility20548 6569 Valley View Avenue La Palma no
San Gabriel River/Coyote 
Creek Low

LRA - El Toro MCAS Complex (Electrical Subs95001 MCAS Irvine no Newport Bay Low

Electrical Substation 2 58009 331 The City Drive South Orange no Santa Ana River Low

RDMD - Service Area #21 30322 12341 Montecito Road Los Alamitos no Huntington Harbor Low

* Park extends into the San Diego Region Laguna Coastal Streams Watershed 

Santa Ana Watersheds 
San Gabriel River/Coyote Creek
Huntington Harbor
Santa Ana River
Newport Bay
Newport Coastal Streams
Los Trancos/Muddy Creek

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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Attachment C-5.4
County Road Inventory Modifications

2005-06 PEA

ROAD NAME LENGTH LENGTH LIMITS SERVICE AREA TYPE OF
MILES FEET MODIFICATION

BAUDIN CIRCLE 0.1315 694.39 DE LEON LN. TO END LADERA RANCH ADD
BRISTOL STREET 0.2614 1380 IRVINE AVE TO 1380' SE/O SANTA ANA AVE. SANTA ANA HEIGHTS ADD
BRYANT COURT 0.0589 310.89 CLYDESDALE DR. TO END LADERA RANCH ADD
CALDWELL LANE 0.0975 514.84 FALKNER DR. TO 46' E/O VINEYARD DR. LADERA RANCH ADD
CAPRICORN DRIVE 0.1187 626.97 TERRASTAR LN. TO COMET TR. LADERA RANCH MOD
CHAPLET PLACE 0.08 GARLAND AVE. TO .08 NE/ EAST TUSTIN MOD
CHARDONNAY DRIVE 0.0315 166.08 28' S/O ROANOKE DR. TO 166' SOUTH LADERA RANCH ADD
CLYDESDALE DRIVE 0.194 1024.49 69' N/O BRYANT CT. TO END LADERA RANCH ADD
CLYDESDALE DRIVE 0.2117 1117.96 52' SW/O DORRANCE DR. TO 1117.96' S LADERA RANCH ADD
COLLINS AVENUE 0.05 PROSPECT AVE. TO .05 E/ ORANGE ISLANDS DEL
COUSTEAU LANE 0.2137 1128.49 39' W/O CLYDESDALE DR. TO END LADERA RANCH ADD
CURTIS LANE 0.0729 384.79 CLYDESDALE DR. TO HALLCREST DR. LADERA RANCH ADD
DE LEON LANE 0.0583 308.08 44' W/O FALABELLA DR. TO END LADERA RANCH ADD
DEERPATH 0.05 ANTONIO PKWY. TO .05 E/ LAS FLORES ADD
DORRANCE DRIVE 0.296 1562.86 DR LADERA RANCH ADD
DOWNING STREET 0.0879 464.25 216' W/O MARKHAM LN. TO FALKNER DR. LADERA RANCH ADD
FALABELLA DRIVE 0.2467 1302.83 DORRANCE DR. TO END LADERA RANCH ADD
FALKNER DRIVE 0.1659 875.72 DOWNING ST. TO END LADERA RANCH ADD
HALLCREST DRIVE 0.1993 1052.44 CURTIS LN. TO END LADERA RANCH ADD
IRVINE BOULEVARD (NE1/2) 0.25 JEFFREY RD. TO .25 NW NORTH IRVINE DEL
JEFFREY ROAD 0.92 121' NE/O  IRVINE BLVD. TO 0.01 SW/O SH261 NORTH IRVINE DEL
LA SALLE LANE 0.231 1219.42 COUSTEAU LN. N'LY AND S'LY TO ENDS LADERA RANCH ADD
MACARTHUR BOULEVARD 0.7788 4112 I 405 TO CAMPUS DR. SANTA ANA HEIGHTS ADD
MARKHAM LANE 0.0981 517.83 DOWNING ST. TO CALDWELL LN. LADERA RANCH ADD
MEANDERING TRAIL 0.38 OSO PKWY. TO .38 SW/ LAS FLORES ADD
MORNING TRAIL 0.26 OSO PKWY. TO .26 SE/ LAS FLORES ADD
O'NEILL DRIVE 0.0399 210.55 PKWY LADERA RANCH ADD
PANORAMA CIRCLE 0.0731 385.7 PANORAMA PANORAMA HEIGHTS ADD
PAPETTE CIRCLE 0.045 237.47 COUSTEAU LN. TO END LADERA RANCH ADD
PORTOLA PARKWAY 0.1803 952 478' NW/O SH 241 TO END NORTH IRVINE MOD LEN +
PORTOLA PARKWAY 1 5280 RD. NORTH IRVINE DEL
ROCKHURST AVENUE 0.2658 1403.41 NEWPORT BLVD. TO 1403'  NW COWAN HEIGHTS MOD LIM -
SANTIAGO CANYON ROAD 1.2762 6738 3960' N/O SANTIAGO RES TO 1145' SE/O SR 261 SANTIAGO CANYON MOD LIM -
SANTIAGO CANYON ROAD 0.6 RD. SANTIAGO CANYON DEL
SIENNA PARKWAY 0.0141 74.42 64' S/O O'NEILL DR. TO 74' S/O O'NEILL DR. LADERA RANCH ADD
TALBOTT COURT 0.0676 356.74 CLYDESDALE DR. TO END LADERA RANCH ADD
VINEYARD DRIVE 0.0374 197.46 28' SE/O ROANOKE DR. TO 197' SOUTH LADERA RANCH ADD

1 of 1
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 2005-2006 County of Orange Program Effectiveness Assessment
Table C-7.1  WQMPs Approved
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WQ03-0029 OCFA Station No. 55  (GB040073)
Public Facility - 

Fire Station 12/15/2005 4955
Portola Parkway     

Irvine 1.0
F: Newport Bay

(Santa Ana) WQ03-0029 X X X X X X X X X X X X X

WQ05-0005
Tonner Hills PC  - Vesting Tentative Tract 16642  
(GA050019)

677 SFR, 111 
MFR, Park Site 7/21/2005 15847

Lambert Road
Brea 800.2

A: San Gabriel River - Coyote 
Creek  (Santa Ana) WQ05-0005 X X X X X X X X X X

WQ05-0017 Villa Del Lago  (PA040102, GB050069)
Single Family 

Residence 12/19/2005 1
Pelican Hill  Rd North 

Newport Coast 4.4
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0017 X X X X X X X

WQ05-0019 Batniji Residence (GB040165) 
Single Family 

Residence 7/1/2005 3
Tidecrest

Newport Coast 0.5
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0019 X X X

WQ05-0020 Tonner Hills 680, L.L.C.  Tank Farm  (GB050061)
Industrial - Oil 

Field Tank Farm 8/17/2005 2007
Kraemer Avenue

Brea 0.1
A: San Gabriel River - Coyote 

Creek  (Santa Ana) WQ05-0020 X X X X X X X

WQ05-0021
Boy Scouts of America - Outdoor Education Camp 
(PA030113, GB050083) Outdoor Camp 8/24/2005 8701

Jamboree Road
Orange 210.0

E: Santa Ana River
(Santa Ana) WQ05-0021 X X X X X X X X

WQ05-0022
CTK Construction - Three Lot Subdivision (TPM 2003-
247, GB050066)

3-unit SFR 
Development 10/12/2005 18809

Winnwood Lane
Santa Ana 0.9

F: Newport Bay
(Santa Ana) WQ05-0022 X X X X X X

WQ05-0023 Meshkin Residence  (GB050053)
Single Family 

Residence 7/25/2005 19
Avalon Vista

Newport Coast 0.6
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0023 X X X X X

WQ05-0024 Arroyo Park (GB050070, Lot 61 of Tract No. 16473)
Public Facility - 

Park 9/22/2005 29597
Michael

Ladera Ranch P.C. 1.3
L: San Juan Creek            

(San Diego) WQ05-0024 X X X X X X

WQ05-0025 Chou Residence  (GB050005)
Single Family 

Residence 10/24/2005 10461
Shady Canyon Road

 Santa Ana 1.5
F: Newport Bay

(Santa Ana) WQ05-0025 X X X X X X X X

WQ05-0026 Baddorf Residence  (GB050036)
Single Family 

Residence 8/24/2005 10582
Morada Drive

Orange Park Acres 1.0
E:Santa Ana River

(Santa Ana) WQ05-0026 X X X X X

WQ05-0027
Patel Residence - Lot 11 Pelican Hill  (PA980037, 
GA050017)

Single Family 
Residence 4/5/2006 11

Avalon Vista
Newport Coast 0.7

H: Los Trancos - Muddy Creek  
(Santa Ana) WQ05-0027 X X X X X X

WQ05-0028
Patel Residence - Lots 12 & 13 Pelican Hill  (PA050038, 
GA050018)

Single Family 
Residence 3/13/2006 15

Avalon Vista         
Newport Coast 1.3

H: Los Trancos - Muddy Creek  
(Santa Ana) WQ05-0028 X X X X X X

WQ05-0029 Sartini Residence  (PA050020, GB050082)
Single Family 

Residence 9/20/2005 116 Emerald Bay 0.2
I: Laguna Coastal Streams

(San Diego) WQ05-0029 X X X X X

WQ05-0030
Tucker - Two Lot Subdivision (TPM 2004-198, PA050021, 
GB050037)

2-unit SFR 
Development 8/8/2005 11062 Gold Star Lane 1.5

F: San Diego Creek           
(Santa Ana) WQ05-0030 X X X X

WQ05-0031 Alwin Lee Apartment Building  (GB040154)
4-unit MFR 

Development 12/15/2005 14931
Jefferson Street

Midway City 0.2
C: Huntington Harbor

(Santa Ana) WQ05-0031 X X X X

WQ05-0032
The Pelican Hill Resort (PA030075 through PA030078, 
Various GB's) Resort 8/31/2005 Various

Pelican Hill Road South
Newport Coast 17.9

H: Los Trancos - Muddy Creek  
(Santa Ana) WQ05-0032 X X X X X X X X X X

WQ05-0034 Cafalia Residence  (PA040015, GB040126)
Single Family 

Residence 9/29/2005 17088
Fifth Street

Sunset Beach 0.1
C: Huntington Harbor

(Santa Ana) WQ05-0034 X X

WQ05-0035 Wassernan Residence  (GB050092)
Single Family 

Residence 11/1/2005 16931
South Pacific Avenue

Sunset Beach 0.1
C: Huntington Harbor

(Santa Ana) WQ05-0035 X X X X

WQ05-0036 Panoramar LLC / Aronoff Residence (GB050046)
Single Family 

Residence 10/24/2005 6
Skyridge

Newport Coast 1.6
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0036 X X X X X

WQ05-0037 Yanez  Residence  (PA050016, GB050107)
Single Family 

Residence 12/19/2005 16591
South Pacific Avenue

Sunset Beach 0.5
C: Huntington Harbor

(Santa Ana) WQ05-0037 X X

WQ05-0038 Wheeler Residence, Pelican Hill  (GB050113)
Single Family 

Residence 2/15/2006 6
Sea Greens

Newport Coast 0.6
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0038 X X X X X X

WQ05-0039 Hunter Residence  (PA050072, GB050116)
Single Family 

Residence 2/28/2006 1
Shoreridge

Newport Coast 0.8
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0039 X X X X X

WQ05-0040
Ladera Urban Activity Center Building 999  (PA010060, 
GB050119)

Office 
Professional 1/11/2006 999

Corporate Drive
Ladera Ranch P.C. 3.3

L: San Juan Creek            
(San Diego) WQ05-0040 X X X X X X X X X X X X

WQ05-0042 Santa Ana Country Club Maintenance Yard (MP050485)
Golf Course Maint. 

Yard 2/7/2006 20382
Newport Blvd.

Santa Ana Heights 2.0
F: San Diego Creek           

(Santa Ana) WQ05-0042 X X X X X X X X X X X X X

WQ05-0043 Goddard School  (GB050089) Private School 1/23/2006 1
Aura Lane

Ladera Ranch P.C. 1.0
L: San Juan Creek            

(San Diego) WQ05-0043 X X X X X X X X

WQ05-0044 Raio Commercial/Residential  (GB060091)
Commercial and 

SFR Building 6/23/2006 16601
Pacific Coast Highway

Sunset Beach 0.1
C: Huntington Harbor

(Santa Ana) WQ05-0044 X X X X X X X X X X X X

WQ05-0045 Cheng-Chi Lee Residence  (GB050076)
Single Family 

Residence 2/28/2006 35
Sky Ridge

Newport Coast 0.7
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0045 X X X X X

WQ05-0047 Vault Self-Storage  (PA020102, GB050103)
Commercial 

Storage Facility 6/23/2006 10711
Brookhurst Street

Anaheim Area 10.6
C: Huntington Harbor

(Santa Ana) WQ05-0047 X X X X X X X X

WQ05-0048 Kamin Residence  (gb050081)
Single Family 

Residence 1/20/2006 56
Shoreridge

Newport Coast 0.4
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0048 X X X X X

WQ05-0049 Rodeo Homes  (GB050134)
Single Family 

Residence 2/8/2006 22
Deep Sea

Newport Coast 0.8
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0049 X X X X X

WQ05-0050 Guichet Residence  (GB050048)
Single Family 

Residence 4/25/2006 10121
Cowan Heights Drive

Cowan Heights 1.0
F: Newport Bay

(Santa Ana) WQ05-0050 X

WQ05-0051 Asghar Residence  (GB050109)
Single Family 

Residence 3/6/2006 3
Avalon Vista

Newport Coast 0.8
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0051 X X X X X
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 2005-2006 County of Orange Program Effectiveness Assessment
Table C-7.1  WQMPs Approved
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WQ05-0052 Mission Hills Park  (PA040090, GB060005)
Public Facility - 

Local Park 5/5/2006 29411
Bell Canyon Road

Ladera Ranch P.C. 2.2
L: San Juan Creek            

(San Diego) WQ05-0052 X X X X X X X

WQ05-0053 Ruther Residence  (GB050112)
Single Family 

Residence 2/21/2006 10182
Cowan Heights Drive

Cowan Heights 0.8
F: Newport Bay

(Santa Ana) WQ05-0053 X X X X X

WQ05-0054 Shulte Residence  (GB050096)
Single Family 

Residence 2/17/2006 23
Avalon Vista

Newport Coast 0.4
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0054 X X X X X X

WQ05-0056 Ladera Terrace Shops  (PA010060, GB050140) Retail Commercial 4/6/2006
1101 - 
1901 

Corporate Drive
Ladera Ranch P.C. 3.8

L: San Juan Creek            
(San Diego) WQ05-0056 X X X X X X X X

WQ05-0057 Eric Lee Residence  (GB050126)
Single Family 

Residence 3/9/2006 9
Pelican Vista

Newport Coast 0.6
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ05-0057 X X X X X

WQ06-0001 CR&R Expansion Area Industrial 5/17/2006 31641
Ortega Highway

San Juan Capistrano 4.9
L: San Juan Creek            

(San Diego) WQ06-0001 X X X X X X X X X X X

WQ06-0003 Waldron Residence  (PA040080, GB050141)
Single Family 

Residence 3/6/2006 12202
Country Lane

Santa Ana 0.6
F: Newport Bay

(Santa Ana) WQ06-0003 X X

WQ06-0006 Tam Luu  Apartment Building (GB050088)
3-Unit Multi-Family 

Residential 5/5/2006 8041
Roosevelt Street

Midway City 0.2
C: Huntington Harbor

(Santa Ana) WQ06-0006 X X X X X X X

WQ06-0007 Bray Residence  (GB050150)
Single Family 

Residence 4/25/2006 1
Skycrest

Newport Coast 0.5
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ06-0007 X X X X X

WQ06-0008 Dewees Residence  (GB060008)
Single Family 

Residence 5/12/2006 6
Rickie Lane

Ladera Ranch P.C. 0.3
L: San Juan Creek            

(San Diego) WQ06-0008 X X X X X X X

WQ06-0015 Frank Huang Residence  (GB050111)
Single Family 

Residence 6/1/2006 2
Cape Frio

Newport Coast 0.7
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ06-0015 X X X X X X

WQ06-0016 Buckley Residence  (GB050166)
Single Family 

Residence 6/1/2006 37
Del Mar

Newport Coast 0.7
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ06-0016 X X X

WQ06-0017 Gozali Residence  (GB060052)
Single Family 

Residence 4/26/2006 9
Shoreridge

Newport Coast 0.4
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ06-0017 X X X X X

WQ06-0018
Ladera Urban Activity Center Building 777  (PA010060  
GB060059)

Medical Office 
Building 6/8/2006 777

Corporate Drive
Ladera Ranch P.C. 0.5

L: San Juan Creek            
(San Diego) WQ06-0018 X X X X X X X X

WQ06-0019 Gwaltney Residence  (PA050085, GB060015)
Single Family 

Residence 6/29/2006 46 Emerald Bay 0.9
I: Laguna Coastal Streams

(San Diego) WQ06-0019 X

WQ06-0024 Tsubota Residence  (PA050039, GB050085)
Single Family 

Residence 6/26/2006 4
Shoreview - Pelican Point

Newport Coast 0.3
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ06-0024 X X X X X X X

WQ06-0027 Aftabi Residence  (GB060100)
Single Family 

Residence 6/26/2006 28
 Deep Sea

Newport Coast 0.4
H: Los Trancos - Muddy Creek  

(Santa Ana) WQ06-0027 X X X X X

Total Acres 1086.0
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Table C-7.1  WQMPs Approved
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Planning File 
Number 

(WQMP Doc. 
No.)

Treatment Control (Description)

WQ03-0029 X X X X X X X X X X X X WQ03-0029 Catch Basin Filter Inserts, Infiltration Trench

WQ05-0005 X X X X X X WQ05-0005 Proprietary Control Measures (CDS Units and Oil Absorbent Pillows), Dry and Wet Detention Basins, Detention Basin/Sand Filter

WQ05-0017 X X X X X X WQ05-0017 Roof Runoff Treatment, Vegetated (Grass) Swales, Lake Biofiltration, Proprietary Control Measures (CSR Stormceptor 900)

WQ05-0019 X WQ05-0019 Water Quality Inlet

WQ05-0020 WQ05-0020

WQ05-0021 X X X X X X WQ05-0021 Vegetated (Grass) Swales, Dry Detention Basin, Porous Landscape Detention, Proprietary Control Measures (fabric ditch liner)

WQ05-0022 X X X X WQ05-0022

WQ05-0023 X X X WQ05-0023

WQ05-0024 X X X WQ05-0024 Ladera Ranch Regional Stormwater Treatment System

WQ05-0025 X X WQ05-0025 Vegetated (Grass) Swales, Bioretention

WQ05-0026 X X X X X WQ05-0026

WQ05-0027 X WQ05-0027 Proprietary Control Measures - StormFilter (Stormwater 360), porous pavement detention, media filter

WQ05-0028 X WQ05-0028 Proprietary Control Measures - StormFilter (Stormwater 360), porous pavement detention, media filter

WQ05-0029 X X X WQ05-0029 Vegetated (Grass) Swales, Infiltration Basin, Proprietary Control Measures (Flo-Gard + Plus Filter Insert)

WQ05-0030 X X WQ05-0030

WQ05-0031 X X WQ05-0031 Vegetated (Grass) Strips

WQ05-0032 X X X X X X X X X WQ05-0032 Vegetated (Grass) Strips and  Swales, Catch basin inserts, Dry Detention Basins (cisterns) , Porous Landscape Detention

WQ05-0034 X WQ05-0034 Infiltration Trench

WQ05-0035 X X WQ05-0035 Proprietary Control Measures (Drain box Filter Inserts)

WQ05-0036 X X X WQ05-0036 Proprietary Control Measures (CSR Stormceptor Unit - Model 450I)

WQ05-0037 WQ05-0037

WQ05-0038 X X X WQ05-0038 Proprietary Control Measures (CSR Stormceptor Unit - Model 450I)

WQ05-0039 X X X WQ05-0039 Proprietary Control Measures (CSR Stormceptor Unit - Model 450I)

WQ05-0040 X X X WQ05-0040 Media Filter, (Kristar Flo-Gard Plus), Ladera Ranch Regional Stormwater Treatment System

WQ05-0042 X X X X WQ05-0042 Vegetated (grass) swales, proprietary Control measures (storm drain inserts/media filter MP-52)

WQ05-0043 X X X WQ05-0043 Vegetated (grass) strips, Proprietary Control Measures [Media Filter (Flo-Gard+Plus)], Porous pavement & landscape detention

WQ05-0044 X X X WQ05-0044 Catch basin inserts and media filters; Porous landscape detention

WQ05-0045 X X X WQ05-0045 Proprietary Control Measures (CSR Stormceptor Unit - Model 450i)

WQ05-0047 X X 0 WQ05-0047 Drain Inserts, Proprietary Control Measures (CDS Unit)

WQ05-0048 X X X WQ05-0048 Proprietary Control Measures (CSR Stormceptor Unit - Model 450i)

WQ05-0049 X X X WQ05-0049 Proprietary Control Measures (CSR Stormceptor Unit - Model 450i)

WQ05-0050 X X X X WQ05-0050 n/a

WQ05-0051 X X X WQ05-0051 Proprietary Control Measures (CSR Stormceptor Unit - Model 450i)
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 2005-2006 County of Orange Program Effectiveness Assessment
Table C-7.1  WQMPs Approved

Planning File 
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(WQMP Doc. 
No.)
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Planning File 
Number 

(WQMP Doc. 
No.)

Treatment Control (Description)

WQ05-0052 WQ05-0052 Vegetated (grass) strips and swales, Ladera Ranch Regional Stormwater Treatment System

WQ05-0053 X X X WQ05-0053

WQ05-0054 X X X X X X X WQ05-0054 Proprietary Control Measures - StormFilter (Stormwater 360, or equivalent)

WQ05-0056 X X X X X X WQ05-0056 Ladera Ranch Regional Stormwater Treatment System

WQ05-0057 X X X WQ05-0057 Proprietary Control Measures (CSR Stormceptor Unit - Model 450i)

WQ06-0001 X X X X X X X WQ06-0001 Proprietary Control Measures - StormFilter (Stormwater 360)

WQ06-0003 X WQ06-0003

WQ06-0006 X X WQ06-0006

WQ06-0007 X X X WQ06-0007 Proprietary Control Measures (CSR Stormceptor Unit - Model 450i)

WQ06-0008 X X X WQ06-0008

WQ06-0015 X X X WQ06-0015 Vegetated (Grass) Strips

WQ06-0016 X WQ06-0016

WQ06-0017 X X X WQ06-0017 Proprietary Control Measures (CSR Stormceptor Unit - Model 450i)

WQ06-0018 X X X X X X WQ06-0018 Ladera Ranch Regional Stormwater Treatment System

WQ06-0019 X X WQ06-0019 Drain Inserts

WQ06-0020 X WQ06-0024 Vegetated (Grass) Strips, Bioretention

WQ06-0027 X X X WQ06-0027 Proprietary Control Measures (CSR Stormceptor Unit - Model 450i)
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County of Orange/RDMD/Planning and Development Services
NPDES Inspection Report 2005-06

 Santa Ana Region

PERMIT NO. ADDRESS
INSPECTION 

DATE INSPECTOR RESULT
INSPECTION 

TIME INSPECTOR COMMENTS

GB040127 9961  FOXRUN RD SA  1/11/2006 Scott Priegel
Correction ( See 

Correction Notice) 00:15
GB040174 18811  VANDERLIP AV SA  1/11/2006 Scott Priegel Approved 00:05
GB050005 10461  SHADY CANYON RD SA  1/11/2006 Scott Priegel Approved 00:10
GB050072 18792  WINNWOOD LN SA  1/11/2006 Scott Priegel Approved 00:10
GA050025 9902  RANGEVIEW DR SA  1/13/2006 Scott Priegel Approved 00:10
GB040129 20402  SANTA ANA AV SA  1/13/2006 Scott Priegel Approved 00:15
GB050062 10639  ROCKHURST AV SA  1/13/2006 Scott Priegel Approved 00:03
GB040177 1887  LEMON HEIGHTS DR SA  1/18/2006 Scott Priegel Approved 00:03
GB050039 1362  MARDICK RD SA  1/18/2006 Scott Priegel Approved 00:03
GB050067 12286  MEDIA PANORAMA  SA  1/18/2006 Scott Priegel Approved 00:20

GB050019 1842  LAKECREST CI SA  1/19/2006 Scott Priegel
Correction ( See 

Correction Notice) 00:15
GB040149 12566  GREENWALD LN SA  1/23/2006 Scott Priegel Approved 00:05
GB050011 1662  KIMBERWICKE DR SA  1/24/2006 Scott Priegel Approved 00:20

GB050037 11062  GOLD STAR LN SA  1/24/2006 Scott Priegel
Correction ( See 

Correction Notice) 00:10
GB050024 1232  EDGEVIEW DR SA  1/25/2006 Scott Priegel Approved 00:05
GB040109 9892  SUNRISE LN SA  1/26/2006 Scott Priegel Approved 00:07
GB040127 9961  FOXRUN RD SA  1/26/2006 Scott Priegel Approved 00:05
GB050040 12296 A CIRCULA PANORAMA  SA  1/26/2006 Scott Priegel Approved 00:05
GB050051 9912  DEERHAVEN DR SA  1/26/2006 Scott Priegel Approved 00:05
GB040120 14001  BRENAN WY SA  1/30/2006 Scott Priegel Approved 00:05
GB050022 10351  BROADVIEW PL SA  1/30/2006 Scott Priegel Approved 00:05
GB050165 9992  DEERHAVEN DR SA  1/30/2006 Scott Priegel Approved 00:15
GB040058 12571  BAJA PANORAMA  SA  1/31/2006 Scott Priegel Approved 00:10
GB030077 10505  MORADA DR OR  2/1/2006 Scott Priegel Approved 00:03
GB050036 10582  MORADA DR OR  2/1/2006 Scott Priegel Approved 00:05
GB040026 20115  HILLSIDE DR OR  2/2/2006 Scott Priegel Approved 00:10

GB030169 331  S CITY DR OR  2/6/2006 Scott Priegel
Correction ( See 

Correction Notice) 00:15
GB040050 18821  PEARL ST OR  2/6/2006 Scott Priegel Approved 00:05

GB050030 16761  E BUENA VISTA AV OR  2/6/2006 Scott Priegel
Correction ( See 

Correction Notice) 00:10
DM050066 2631  PIEDMONT AV LALM 2/9/2006 Scott Priegel Approved 00:10
GB030189 11791  MONTECITO RD LALM 2/9/2006 Scott Priegel Approved 00:10
GA000019 7528 RIDGE PARK RD IRVC 2/15/2006 Pat Munoz Reviewed 01:00
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County of Orange/RDMD/Planning and Development Services
NPDES Inspection Report 2005-06

 Santa Ana Region

PERMIT NO. ADDRESS
INSPECTION 

DATE INSPECTOR RESULT
INSPECTION 

TIME INSPECTOR COMMENTS
GA020004 22509 CRYSTAL HEIGHTS DR IRVC 2/15/2006 Pat Munoz Approved 00:20
GA030006 23235  REEF POINT DR IRVC 2/15/2006 Pat Munoz Approved 00:20
GA050010 22872  PELICAN HILL ROAD SOUTH  IRV 2/15/2006 Pat Munoz Approved 00:20
GA050013 22661  PELICAN HILL ROAD SOUTH  IRV 2/15/2006 Pat Munoz Approved 00:20

GB040102 19342  FISHER LN SA  2/15/2006 Ben Oliver
Correction ( See 

Correction Notice) 00:10

Issued correction notice, no NPDES 
BMP's installed. Placed copy of Correction 
notice on door of Cheif NPDES section.

GA000019 7528 RIDGE PARK RD IRVC 2/16/2006 Pat Munoz Approved 01:15 inpection completed, started 2/15/2006
GB050002 11  OFFSHORE  IRVC 2/16/2006 Pat Munoz Approved 01:00
GB050077 22294  BLUE SHORE  IRVC 2/16/2006 Pat Munoz Approved 01:00
GA050014 22556  PELICAN HILL ROAD SOUTH  IRV 2/17/2006 Pat Munoz Approved 00:30
GB030162 7938  SIDNEY BAY DR IRVC 2/17/2006 Pat Munoz Approved 00:15
GA040007 15997  LAMBERT RD BREA 2/27/2006 Pat Munoz Reviewed 00:45
GB030199 19631  CRESTKNOLL DR YL  2/27/2006 Scott Priegel Approved 00:03
GB050019 1842  LAKECREST CI SA  2/27/2006 Scott Priegel Approved 00:05
GB050037 11062  GOLD STAR LN SA  2/27/2006 Scott Priegel Approved 00:05
GB050061 2007  KRAEMER AV BREA 2/27/2006 Pat Munoz Reviewed 00:45
GA030012 16005  LAMBERT RD BREA 2/28/2006 Pat Munoz Reviewed 00:45
GB020069 14311 LADD CANYON RD SILV 2/28/2006 Pat Munoz Reviewed 00:01 Review of documents
GB030086 2152  S MONTE VISTA AV LAH 2/28/2006 Scott Priegel Approved 00:10
GB030169 331  S CITY DR OR  2/28/2006 Scott Priegel Approved 00:05
GB040103 12286  BAJA PANORAMA  SA  2/28/2006 Scott Priegel Approved 00:03
GB040116 12290  BAJA PANORAMA  SA  2/28/2006 Scott Priegel Approved 00:05
GB050030 16761  E BUENA VISTA AV OR  2/28/2006 Scott Priegel Approved 00:03
DM050069 1552  GARLAND AV TUS 3/1/2006 Pat Munoz Distribution of NPDES lists

GB020069 14311 LADD CANYON RD SILV 3/1/2006 Pat Munoz
Reasearch and meeting with Fransico 
Alonso, Jeff Ferrier, and Jerry Anderson 

GB020069 14311 LADD CANYON RD SILV 3/1/2006 Pat Munoz
Correction ( See 

Correction Notice) 01:30
site inspection,refered by Jeff 
Ferrier,based on compliant

GB030142 1  IRVINE PARK RD OR  3/1/2006 Pat Munoz Distribution of NPDES lists
GB030142 1  IRVINE PARK RD OR  3/1/2006 Scott Priegel Approved 00:10
GB030169 331  S CITY DR OR  3/1/2006 Pat Munoz Distribution of NPDES list
GB040116 12290  BAJA PANORAMA  SA  3/1/2006 Pat Munoz Distribution of NPDES list
GB050030 16761  E BUENA VISTA AV OR  3/1/2006 Pat Munoz Distribution of NPDES list
RS023616 12602  ELIZABETH WY TUS 3/1/2006 Pat Munoz Distribution of NPDES lists
RS040761 1551  LA LOMA DR TUS 3/1/2006 Pat Munoz Distribution of NPDES lists
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County of Orange/RDMD/Planning and Development Services
NPDES Inspection Report 2005-06

 Santa Ana Region

PERMIT NO. ADDRESS
INSPECTION 

DATE INSPECTOR RESULT
INSPECTION 

TIME INSPECTOR COMMENTS
RS050709 9312  RANDALL AV LAH 3/1/2006 Pat Munoz Distribution of NPDES list
RS051972 1971  BENT TWIG LN TUS 3/1/2006 Pat Munoz Distribution of NPDES lists
RW040582 331  S CITY DR OR  3/1/2006 Pat Munoz Distribution of NPDES list

GA030012 16005  LAMBERT RD BREA 3/2/2006 Pat Munoz
Correction ( See 

Correction Notice) 00:30

GA040007 15997  LAMBERT RD BREA 3/2/2006 Pat Munoz
Correction ( See 

Correction Notice) 00:30

GB040119 2487  KRAEMER AV BREA 3/2/2006 Pat Munoz
Correction ( See 

Correction Notice) 00:30

GB050061 2007  KRAEMER AV BREA 3/2/2006 Pat Munoz
Correction ( See 

Correction Notice) 00:30

GB040143 2155  KRAEMER AV BREA 3/3/2006 Pat Munoz
Correction ( See 

Correction Notice) 00:30
RS032347 1252  SIERRA ALTA DR TUS 3/3/2006 Pat Munoz Distribution of NPDES lists
RS051677 1581  MELVIN WY TUS 3/3/2006 Pat Munoz Distribution of NPDES lists
RS051872 1361  SIERRA ALTA DR TUS 3/3/2006 Pat Munoz Distribution of NPDES lists
RS052081 1341  LUCINDA WY TUS 3/3/2006 Pat Munoz Distribution of NPDES lists
GB050132 10552  CRAWFORD CANYON  TUS 3/6/2006 Scott Priegel Approved 00:10

GA040007 15997  LAMBERT RD BREA 3/7/2006 Pat Munoz Reviewed 00:20

CORRECTIONS NOT 
COMPLETE.WORKING ON 
CORRECTIONS

GB020069 14311 LADD CANYON RD SILV 3/7/2006 Pat Munoz Reviewed 02:00

Meeting with: owners (Mr. Reinhart & Ms 
Nichols), Alpine (Larry Christionson), 
Attorney (Riley Clark,949-587 2893), 
Contractor (Danna Scott 949 933 2704), 
and Grant Sharp. Discussed and defined; 
off-site grading,inadiquate errosion control 
and sediment co

GB030106 7422  RIDGE PARK RD IRVC 3/7/2006 Pat Munoz Approved 00:45
GB030166 1  WAYSIDE  IRVC 3/7/2006 Pat Munoz Approved 00:45

GB040119 2487  KRAEMER AV BREA 3/7/2006 Pat Munoz Reviewed 00:20

CORRECTIONS NOT 
COMPLETE.WORKING ON 
CORRECTIONS

GB040143 2155  KRAEMER AV BREA 3/7/2006 Pat Munoz Reviewed 00:20

CORRECTIONS NOT 
COMPLETE.WORKING ON 
CORRECTIONS
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County of Orange/RDMD/Planning and Development Services
NPDES Inspection Report 2005-06

 Santa Ana Region

PERMIT NO. ADDRESS
INSPECTION 

DATE INSPECTOR RESULT
INSPECTION 

TIME INSPECTOR COMMENTS

GB050061 2007  KRAEMER AV BREA 3/7/2006 Pat Munoz Reviewed 00:20

CORRECTIONS NOT 
COMPLETE.WORKING ON 
CORRECTIONS

GB050132 10552  CRAWFORD CANYON  TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
RS023405 9991  SUNDERLAND ST TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
RS032392 18091  WESTON PL TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
RS040931 2195  LEMON HEIGHTS DR TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
RS041356 12691  SHELLY LN TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
RS041629 12401  ZIG ZAG WY TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
RS042120 2187  LEMON HEIGHTS DR TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
RS050253 11321  RESERVOIR RD TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
RS050395 18231  WELLINGTON AV TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
RS050641 11311  RESERVOIR RD TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
RS050797 2032  RACQUET HILL  TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
SW050142 11281  COVEY LN TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING
SW050196 11352  SKYLINE DR TUS 3/7/2006 Pat Munoz INSPECTION PROCESSING

GA030012 16005  LAMBERT RD BREA 3/8/2006 Pat Munoz Reviewed 00:20

CORRECTIONS NOT 
COMPLETE.WORKING ON 
CORRECTIONS

SW030211 2098  LOWER LAKE RD TUS 3/8/2006 Pat Munoz INSPECTION PROCESSING

DM060012 12502  DANIGER RD SA  3/9/2006 Pat Munoz
Correction ( See 

Correction Notice) 00:15
Extensive demolation has occured and 
there is NO EC/SC PROTECTION 

GB050061 2007  KRAEMER AV BREA 3/9/2006 Pat Munoz Approved 00:30

GB050165 9992  DEERHAVEN DR SA  3/9/2006 Pat Munoz
Correction ( See 

Correction Notice) 00:45

GB050165 9992  DEERHAVEN DR SA  3/14/2006 Pat Munoz 00:45
NEED MORE SANDBAGS AND TO 
MOVE CEMENT.

DM050013 16800  HARBOR BL FNTV 3/15/2006 Pat Munoz
DM050014 12722  MARTHA ANN DR LALM 3/15/2006 Pat Munoz

DM060010 12502  DANIGER RD SA  3/15/2006 Pat Munoz
Correction ( See 

Correction Notice) 00:10

DM060011 12502  DANIGER RD SA  3/15/2006 Pat Munoz
Correction ( See 

Correction Notice) 00:10

Met with owner and contractor discussed 
EC&SC. Put hold on final untill EC&SC 
completed  

DM060013 12502  DANIGER RD SA  3/15/2006 Pat Munoz 00:10

Met with owner and contractor discussed 
EC&SC. Put hold on final untill EC&SC 
completed  
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County of Orange/RDMD/Planning and Development Services
NPDES Inspection Report 2005-06

 Santa Ana Region

PERMIT NO. ADDRESS
INSPECTION 

DATE INSPECTOR RESULT
INSPECTION 

TIME INSPECTOR COMMENTS

DM060014 12502  DANIGER RD SA  3/15/2006 Pat Munoz 00:10

Met with owner and contractor discussed 
EC&SC. Put hold on final untill EC&SC 
completed  

DM060012 12502  DANIGER RD SA  3/16/2006 Pat Munoz
Correction ( See 

Correction Notice) 00:10

Met with owner and contractor discussed 
EC&SC. Put hold on final untill EC&SC 
completed  

GB020069 14311 LADD CANYON RD SILV 3/16/2006 Pat Munoz 02:00

Meeting with: owners (Mr. Reinhart & Ms 
Nichols), Alpine (Larry Christionson), 
Attorney (Riley Clark,949-587 2893), 
Contractor (Danna Scott 949 933 2704), 
State Rep(Aaron Buck),  and Grant Sharp. 
Discussed and defined; off-site 
grading,inadiquate errosion

GB050022 10351  BROADVIEW PL SA  3/23/2006 Pat Munoz
Correction ( See 

Correction Notice) 00:45
GB050083 2  IRVINE PARK RD OR  3/24/2006 Jerry Anderson Reviewed 01:00

113
30:19

TOTAL NUMBER OF INSPECTIONS:
TOTAL HOURS:
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County of Orange/RDMD/Planning and Development Services
NPDES Inspections 2005-06

 San Diego Region

PERMIT NO. ADDRESS INSPECTION 
DATE INSPECTOR RESULT INSPECTION 

TIME INSPECTOR COMMENTS

GB000111 31952 APUESTO WY CDC 10/05/2005 Scott Priegel Approved 00:10

GB010141 34 CAMBRIDGE CT CDC 10/05/2005 Scott Priegel Correction ( See 
Correction Notice) 00:15

GB030161 40  CAMBRIDGE CT CDC 10/05/2005 Scott Priegel Approved 00:15
GB040092 31742  CONTIJO WY CDC 10/05/2005 Scott Priegel Approved 00:05
GB010103 17 OAK CANYON TR CDC 10/13/2005 Scott Priegel Approved 00:15

GB020047 12 OAK CANYON TR CDC 10/13/2005 Scott Priegel Correction ( See 
Correction Notice) 00:35

GB050029 16  OAK CANYON TR CDC 10/13/2005 Scott Priegel Approved 00:10

GB000135 23181 PRADERA RD CDC 10/19/2005 Scott Priegel Correction ( See 
Correction Notice) 00:30

GB010008 31781 SECOYA WY CDC 10/19/2005 Scott Priegel Correction ( See 
Correction Notice) 00:10

GB020280 31572  TRIGO TR CDC 10/20/2005 Scott Priegel Approved 00:25
GB030083 22902  SONRIENTE TR CDC 10/20/2005 Scott Priegel Approved 00:10
GB030122 31731  SECOYA WY CDC 10/20/2005 Scott Priegel Approved 00:15

GB040144 22931  SONRIENTE TR CDC 10/20/2005 Scott Priegel Correction ( See 
Correction Notice) 00:15

GB030193 30832  VIA VISTA  CDC 10/21/2005 Scott Priegel Denied ( Work Not 
Ready) 00:10

GB010021 30961 VIA COLINAS CDC 11/02/2005 Scott Priegel Approved 00:10
GB040023 30845  VIA COLINAS  CDC 11/02/2005 Scott Priegel Approved 00:05

GB040158 23611  VIA AGUILA  CDC 11/02/2005 Scott Priegel Correction ( See 
Correction Notice) 00:30

GB040166 30841  VIA COLINAS  CDC 11/02/2005 Scott Priegel Approved 00:10

GB040140 31021  VIA COLINAS  CDC 11/03/2005 Scott Priegel Correction ( See 
Correction Notice) 00:40

GB020338 23252  VIA DORADO  CDC 11/08/2005 Scott Priegel Approved 00:04
GB040110 31831  VIA COYOTE  CDC 11/08/2005 Scott Priegel Approved 00:04

GB040157 31651  VIA COYOTE  CDC 11/08/2005 Scott Priegel Correction ( See 
Correction Notice) 00:25

GB000044 30911 VIA SERENIDAD CDC 11/09/2005 Scott Priegel Approved 00:10

GB000220 31951 VIOLETA LN CDC 11/09/2005 Scott Priegel Correction ( See 
Correction Notice) 00:03

Page 1 of 12

0037336



County of Orange/RDMD/Planning and Development Services
NPDES Inspections 2005-06

 San Diego Region

PERMIT NO. ADDRESS INSPECTION 
DATE INSPECTOR RESULT INSPECTION 

TIME INSPECTOR COMMENTS

GB020280 31572  TRIGO TR CDC 11/17/2005 Pat Munoz Correction ( See 
Correction Notice) 01:00 Sent Fax to owner

GB000220 31951 VIOLETA LN CDC 12/12/2005 Scott Priegel Approved 00:02
GB010008 31781 SECOYA WY CDC 12/12/2005 Scott Priegel Approved 00:03
GB040144 22931  SONRIENTE TR CDC 12/12/2005 Scott Priegel Approved 00:04

GB020280 31572  TRIGO TR CDC 12/15/2005 Pat Munoz Correction ( See 
Correction Notice) 01:00

Met with owner,discussed consequence of 
non-compliance. Several correction 
notices,verbal warnings, and one fax have 
been issued.

GA060001 64  BELL PASTURE RD LDRA 01/30/2006 Ben Oliver Approved 00:05
GA060002 68  BELL PASTURE RD LDRA 01/30/2006 Ben Oliver Approved 00:05
GA060003 74  BELL PASTURE RD LDRA 01/30/2006 Ben Oliver Approved 00:05
GA060004 75  BELL PASTURE RD LDRA 01/30/2006 Ben Oliver Approved 00:05
GA060005 77  BELL PASTURE RD LDRA 01/30/2006 Ben Oliver Approved 00:05
GA060006 81  BELL PASTURE RD LDRA 01/30/2006 Ben Oliver Approved 00:05
GA060007 83  BELL PASTURE RD LDRA 01/30/2006 Ben Oliver Approved 00:05
GA060008 92  BELL PASTURE RD LDRA 01/30/2006 Ben Oliver Approved 00:05
GA060009 72  BELL PASTURE RD LDRA 02/02/2006 Ben Oliver Approved 00:05
GA060010 15  COLUMNAR ST LDRA 02/02/2006 Ben Oliver Approved 00:05
GA060011 11  COLUMNAR ST LDRA 02/02/2006 Ben Oliver Approved 00:05
GA060012 19  CORAL BLUE ST LDRA 02/02/2006 Ben Oliver Approved 00:05
GA060013 84  BELL PASTURE RD LDRA 02/02/2006 Ben Oliver Approved 00:05
GA060014 21  ALEXA LN LDRA 02/02/2006 Ben Oliver Approved 00:05
GA060015 19  ALEXA LN LDRA 02/02/2006 Ben Oliver Approved 00:05
GA060016 17  ALEXA LN LDRA 02/02/2006 Ben Oliver Approved 00:05
GA060017 19  COLUMNAR ST LDRA 02/02/2006 Ben Oliver Approved 00:05
GA060018 17  COLUMNAR ST LDRA 02/02/2006 Ben Oliver Approved 00:05
GB040142 29099  BRITTLESTAR RD LDRA 02/09/2006 Jerry Anderson Request Cancelled 00:02
GB040156 29396  CAMBRIDGE RD LDRA 02/09/2006 Jerry Anderson Request Cancelled 00:02
GB040164 1  KATY ROSE LN LDRA 02/09/2006 Jerry Anderson Request Cancelled 00:02
GB040172 28428  OBERON RD LDRA 02/09/2006 Jerry Anderson Request Cancelled 00:02
GB040003 19  FOX HOLE RD LDRA 02/14/2006 Jerry Anderson Reviewed 00:20
GB040072 11  SAN LUIS OBISPO ST LDRA 02/14/2006 Jerry Anderson Reviewed 00:20
GB040074 26  GALAXY ISLE  LDRA 02/14/2006 Jerry Anderson Request Cancelled 00:18
GB040111 8  FOREST ST LDRA 02/14/2006 Jerry Anderson Reviewed 00:20
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GB050008 17  FOX HOLE RD LDRA 02/14/2006 Jerry Anderson Reviewed 00:20
GB050041 3  FOX HOLE RD LDRA 02/14/2006 Jerry Anderson Reviewed 00:20
GB050105 2  FOREST ST LDRA 02/14/2006 Jerry Anderson Reviewed 00:20

GB030132 28277  OBERON RD LDRA 02/15/2006 Jerry Anderson Reviewed 00:30

Issued correct work notice. Install 
sandbags at catchbasins, stockpile 
sandbags throughout site, clean sstreets, 
and place outhouse 5' from curb.

GB030153 28958  BELL PASTURE RD LDRA 02/15/2006 Jerry Anderson Reviewed 00:20
GB030170 28317  OBERON RD LDRA 02/15/2006 Jerry Anderson Reviewed 00:15

GB030171 28956  BELL PASTURE RD LDRA 02/15/2006 Jerry Anderson Reviewed 00:30

Issued correct work notice. Install 
sandbags at catchbasins, stockpile 
sandbags throughout site, clean sstreets, 
and place outhouse 5' from curb.

GB040034 7  ANDROMEDA ISLE  LDRA 02/15/2006 Pat Munoz Approved 00:30
GB040074 26  GALAXY ISLE  LDRA 02/15/2006 Pat Munoz Approved 00:30
GB040081 30251  SIENNA PK LDRA 02/15/2006 Jerry Anderson Reviewed 00:15

GB040141 19  ALI LN LDRA 02/15/2006 Jerry Anderson Reviewed 00:30

Issued correct work notice. Install 
sandbags at catchbasins, stockpile 
sandbags throughout site, clean sstreets, 
and place outhouse 5' from curb.

GB040142 29099  BRITTLESTAR RD LDRA 02/15/2006 Jerry Anderson Reviewed 00:20

Issued correct work notice. Install 
sandbags at catchbasins, stockpile 
sandbags throughout site, clean sstreets, 
and place outhouse 5' from curb.

GB020322 29115  ANTONIO PK LDRA 02/16/2006 Jerry Anderson Reviewed 00:20
GB020342 27698  AURA LN LDRA 02/16/2006 Jerry Anderson Reviewed 00:20
GB030032 27688  AURA LN LDRA 02/16/2006 Jerry Anderson Reviewed 00:20
GB030034 28512  NARROW CANYON RD LDRA 02/16/2006 Jerry Anderson Reviewed 00:20
GB030148 28977  HARLEQUIN ST LDRA 02/16/2006 Jerry Anderson Reviewed 00:15
GB030190 28987  HARLEQUIN ST LDRA 02/16/2006 Jerry Anderson Reviewed 00:25
GB040030 29215  ETHEREAL ST LDRA 02/16/2006 Jerry Anderson Reviewed 00:20
GA010013 29107 ANTONIO PK LDRA 02/17/2006 Pat Munoz Approved 00:15
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GA020002 29219 ANTONIO PK LDRA 02/17/2006 Pat Munoz Approved 00:15
GA020022 29145  ANTONIO PK LDRA 02/17/2006 Pat Munoz Approved 00:15
GA020026 29125  ANTONIO PK LDRA 02/17/2006 Pat Munoz Approved 00:30
GA050040 2  OVERLOOK DR LDRA 02/17/2006 Pat Munoz Approved 00:30
GB010044 26162 O'NEILL DR LDRA 02/17/2006 Jerry Anderson Reviewed 00:15

GB020280 31572  TRIGO TR CDC 02/17/2006 Pat Munoz Reviewed 01:00 There has been some work done not 
satisfactory

GB030073 28506  NARROW CANYON RD LDRA 02/17/2006 Jerry Anderson Reviewed 00:20 Streets are relatively clean, need 
additional cleaning.

GB030076 27767  Eton PL LDRA 02/17/2006 Jerry Anderson Reviewed 00:15
GB030082 27776  Eton PL LDRA 02/17/2006 Jerry Anderson Reviewed 00:15

GB030087 27778  Eton PL LDRA 02/17/2006 Jerry Anderson Reviewed 00:20
Streets relatively clean, needs additional 
cleaning, sandbags at catch basins need 
to be maintained. Outhouses need pans.

GB030093 30458  SIENNA PK LDRA 02/17/2006 Jerry Anderson Reviewed 00:15
GB030173 22  WALTHAM RD LDRA 02/17/2006 Jerry Anderson Reviewed 00:15 Outhouse needs to be 5' from curb.

GB030178 2  HAMMOND RD LDRA 02/17/2006 Jerry Anderson Reviewed 00:15 Outhouses need to be 5' from curb and off 
street.

GB030196 28881  ORTEGA HIGHWAY  SJC 02/17/2006 Jerry Anderson Reviewed 00:15

GB040140 31021  VIA COLINAS  CDC 02/17/2006 Pat Munoz Approved 01:30 INSPECTED PREVIOUSLY AND DID 
NOT BILL

GB030040 27581  CLARIN ST LDRA 02/21/2006 Jerry Anderson Reviewed 00:20
GB030154 28324  ANAPAMU ST LDRA 02/21/2006 Jerry Anderson Reviewed 00:15
GB040002 24  FOX HOLE RD LDRA 02/21/2006 Jerry Anderson Reviewed 00:20
GB040052 1  PADRE PL LDRA 02/21/2006 Jerry Anderson Reviewed 00:20
GB040067 4  HAMMOND RD LDRA 02/21/2006 Jerry Anderson Reviewed 00:20
GB040078 28543  NARROW CANYON RD LDRA 02/21/2006 Jerry Anderson Reviewed 00:25
GB040089 28857  COVENANT HILLS DR LDRA 02/21/2006 Jerry Anderson Reviewed 00:15
GB040124 28688  COVENANT HILLS DR LDRA 02/22/2006 Jerry Anderson Reviewed 00:15
GB040147 29072  COVENANT HILLS DR LDRA 02/22/2006 Jerry Anderson Reviewed 00:25
GB040148 28747  COVENANT HILLS DR LDRA 02/22/2006 Jerry Anderson Reviewed 00:15
GB040151 29495  CAMBRIDGE RD LDRA 02/22/2006 Jerry Anderson Reviewed 00:15

GB040152 28737  COVENANT HILLS DR LDRA 02/22/2006 Jerry Anderson Reviewed 00:30 Need to maintain sandbags at catch 
basins.
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GB040153 20  MICHAEL RD LDRA 02/22/2006 Jerry Anderson Reviewed 00:25 Maintain sandbags at catchbasins. 
Outhouses must be off street.

GB050089 1  AURA LN LDRA 02/22/2006 Jerry Anderson Approved 00:20

GA040049 8  FRANCISCAN CT LDRA 02/23/2006 Jerry Anderson Reviewed 00:20
Lot is being used for a staging area for lot 
#23. No containment of mixed concrete 
material.

GB040137 6  FRANCISCAN CT LDRA 02/23/2006 Jerry Anderson Reviewed 00:20
GB040169 4  FOX HOLE RD LDRA 02/23/2006 Jerry Anderson Reviewed 00:20

GB050021 5  FOX HOLE RD LDRA 02/23/2006 Jerry Anderson Reviewed 00:20 Outhouse was not level, owner leveled it 
during inspection.

GB050043 20  MISSION RIDGE RD LDRA 02/23/2006 Jerry Anderson Reviewed 00:20
GB050065 18  MISSION RIDGE RD LDRA 02/23/2006 Jerry Anderson Reviewed 00:20
GB050070 29597  MICHAEL RD LDRA 02/23/2006 Jerry Anderson Reviewed 00:15
GA040049 8  FRANCISCAN CT LDRA 02/24/2006 Jerry Anderson Reviewed 00:20
GB040173 28198  SKY RANCH RD LDRA 02/24/2006 Jerry Anderson Reviewed 00:20
GB050014 9  PISTORIA LN LDRA 02/24/2006 Jerry Anderson Reviewed 00:20
GB050106 5  SAN JOSE ST LDRA 02/24/2006 Jerry Anderson Reviewed 00:20
GB050115 5  RICKIE LN LDRA 02/24/2006 Jerry Anderson Reviewed 00:20
GB050117 4  FRANCISCAN CT LDRA 02/24/2006 Jerry Anderson Reviewed 00:20
GB050119 999  Corporate DR LDRA 02/24/2006 Jerry Anderson Reviewed 00:20
GB050154 11  SAN JOSE ST LDRA 02/24/2006 Jerry Anderson Reviewed 00:20
GA040025 8  SAN JUAN BAUTISTA ST LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GA040026 2  SAN JUAN BAUTISTA ST LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GA040027 6  SAN JUAN BAUTISTA ST LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GA040028 9  FOX HOLE RD LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GA040036 7  FOX HOLE RD LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GA040037 12  SAN JUAN BAUTISTA ST LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GA040050 10  SAN JUAN BAUTISTA ST LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GA040052 11  FOX HOLE RD LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GA040059 20  FOX HOLE RD LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GA050005 22  FOX HOLE RD LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GB040111 8  FOREST ST LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GB040169 4  FOX HOLE RD LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GB050041 3  FOX HOLE RD LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GB050105 2  FOREST ST LDRA 02/27/2006 Jerry Anderson Reviewed 00:10
GA040020 8  SAN JOSE ST LDRA 03/01/2006 Jerry Anderson Reviewed 00:10
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GA040020 8  SAN JOSE ST LDRA 03/01/2006 Pat Munoz Distribution of NPDES lists
GA040023 10  MISSION RIDGE RD LDRA 03/01/2006 Jerry Anderson Reviewed 00:10
GA040023 10  MISSION RIDGE RD LDRA 03/01/2006 Pat Munoz Distribution of NPDES lists
GA040025 8  SAN JUAN BAUTISTA ST LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA040026 2  SAN JUAN BAUTISTA ST LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA040027 6  SAN JUAN BAUTISTA ST LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA040028 9  FOX HOLE RD LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA040034 6  MISSION RIDGE RD LDRA 03/01/2006 Jerry Anderson Reviewed 00:10
GA040034 6  MISSION RIDGE RD LDRA 03/01/2006 Pat Munoz Distribution of NPDES lists
GA040036 7  FOX HOLE RD LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA040037 12  SAN JUAN BAUTISTA ST LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA040038 7  SAN JOSE ST LDRA 03/01/2006 Jerry Anderson Reviewed 00:10
GA040038 7  SAN JOSE ST LDRA 03/01/2006 Pat Munoz Distribution of NPDES lists
GA040039 9  SAN JOSE ST LDRA 03/01/2006 Jerry Anderson Reviewed 00:10
GA040039 9  SAN JOSE ST LDRA 03/01/2006 Pat Munoz Distribution of NPDES lists
GA040048 14  MISSION RIDGE RD LDRA 03/01/2006 Jerry Anderson Reviewed 00:10
GA040048 14  MISSION RIDGE RD LDRA 03/01/2006 Pat Munoz Distribution of NPDES lists
GA040049 8  FRANCISCAN CT LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA040050 10  SAN JUAN BAUTISTA ST LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA040052 11  FOX HOLE RD LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA040059 20  FOX HOLE RD LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA040063 2  FRANCISCAN CT LDRA 03/01/2006 Jerry Anderson Reviewed 00:10
GA040063 2  FRANCISCAN CT LDRA 03/01/2006 Pat Munoz Distribution of NPDES lists
GA050005 22  FOX HOLE RD LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA050021 8  MISSION RIDGE RD LDRA 03/01/2006 Jerry Anderson Reviewed 00:10
GB040111 8  FOREST ST LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GB040169 4  FOX HOLE RD LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GB050041 3  FOX HOLE RD LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GB050065 18  MISSION RIDGE RD LDRA 03/01/2006 Jerry Anderson Reviewed 00:10
GB050065 18  MISSION RIDGE RD LDRA 03/01/2006 Pat Munoz Distribution of NPDES lists
GB050105 2  FOREST ST LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GB050115 5  RICKIE LN LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GB050117 4  FRANCISCAN CT LDRA 03/01/2006 Pat Munoz Distribution of NPDES list
GA040057 3  RICKIE LN LDRA 03/02/2006 Jerry Anderson Reviewed 00:10
GA040057 3  RICKIE LN LDRA 03/02/2006 Pat Munoz Distribution of NPDES lists
GA040063 2  FRANCISCAN CT LDRA 03/02/2006 Jerry Anderson Request Cancelled 00:10
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GA040064 6  RICKIE LN LDRA 03/02/2006 Jerry Anderson Reviewed 00:10
GA040068 2  THOMAS RD LDRA 03/02/2006 Jerry Anderson Reviewed 00:10
GA040070 8  RICKIE LN LDRA 03/02/2006 Jerry Anderson Reviewed 00:10
GA040070 8  RICKIE LN LDRA 03/02/2006 Pat Munoz Distribution of NPDES lists
GA040071 10  THOMAS RD LDRA 03/02/2006 Jerry Anderson Reviewed 00:10
GA040072 6  THOMAS RD LDRA 03/02/2006 Jerry Anderson Reviewed 00:10
GA040072 6  THOMAS RD LDRA 03/02/2006 Pat Munoz Distribution of NPDES lists
GA050002 1  RICKIE LN LDRA 03/02/2006 Jerry Anderson Reviewed 00:10
GA050002 1  RICKIE LN LDRA 03/02/2006 Pat Munoz Distribution of NPDES lists
GA050030 8  OVERLOOK DR LDRA 03/02/2006 Jerry Anderson Reviewed 00:10
GA050030 8  OVERLOOK DR LDRA 03/02/2006 Pat Munoz Distribution of NPDES lists
GA050040 2  OVERLOOK DR LDRA 03/02/2006 Jerry Anderson Reviewed 00:10
GA050040 2  OVERLOOK DR LDRA 03/02/2006 Pat Munoz Distribution of NPDES lists
GA050042 1  OVERLOOK DR LDRA 03/02/2006 Jerry Anderson Reviewed 00:10
GA050042 1  OVERLOOK DR LDRA 03/02/2006 Pat Munoz Distribution of NPDES lists

GA030004 29135  ANTONIO PK LDRA 03/03/2006 Pat Munoz 01:00

SPOKE TO JACK MORALES. 
DISCUSSED EC/SC OF LOT SALES 
AND REVISION FOR MINIMUN 
YARDYAGE

GA040029 15  FOX HOLE RD LDRA 03/03/2006 Jerry Anderson Reviewed 00:10
GA040052 11  FOX HOLE RD LDRA 03/03/2006 Jerry Anderson Reviewed 00:10
GA040056 22  SKY RANCH RD LDRA 03/03/2006 Jerry Anderson Reviewed 00:10
GA040058 20  SKY RANCH RD LDRA 03/03/2006 Jerry Anderson Reviewed 00:10
GA040062 6  FOREST ST LDRA 03/03/2006 Jerry Anderson Reviewed 00:10
GA040063 2  FRANCISCAN CT LDRA 03/03/2006 Pat Munoz Distribution of NPDES lists
GA040065 1  SAN JOSE ST LDRA 03/03/2006 Jerry Anderson Reviewed 00:10
GA040073 26  SKY RANCH RD LDRA 03/03/2006 Jerry Anderson Reviewed 00:10
GA050003 28  SKY RANCH RD LDRA 03/03/2006 Jerry Anderson Reviewed 00:10
GA050004 1  FOX HOLE RD LDRA 03/03/2006 Jerry Anderson Reviewed 00:10
GA050039 18  SKY RANCH RD LDRA 03/03/2006 Jerry Anderson Reviewed 00:10
GA050043 4  SKY RANCH RD LDRA 03/03/2006 Jerry Anderson Reviewed 00:10
GA040029 15  FOX HOLE RD LDRA 03/07/2006 Pat Munoz
GA040056 22  SKY RANCH RD LDRA 03/07/2006 Pat Munoz
GA040058 20  SKY RANCH RD LDRA 03/07/2006 Pat Munoz
GA040062 6  FOREST ST LDRA 03/07/2006 Pat Munoz
GA040065 1  SAN JOSE ST LDRA 03/07/2006 Pat Munoz
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GA040073 26  SKY RANCH RD LDRA 03/07/2006 Pat Munoz
GA050003 28  SKY RANCH RD LDRA 03/07/2006 Pat Munoz
GA050004 1  FOX HOLE RD LDRA 03/07/2006 Pat Munoz
GA050039 18  SKY RANCH RD LDRA 03/07/2006 Pat Munoz
GA050043 4  SKY RANCH RD LDRA 03/07/2006 Pat Munoz
NR040056 28741  TRIAD LN LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
RS050336 4  WALDEN ST LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
RS050989 38  THALIA ST LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
RS051143 6  SUTHERLAND DR LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
RW031418 28984  TUSCANY  LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SA010134 7 WELBE CR LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SA020011 7 WYETH ST LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SA020025 35 TISBURY WY LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SA030043 7  STERLING GLEN  LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SA050021 3  TANGO LN LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SA060004 3  WYETH ST LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SW010134 11 ELLIOT LN CDC 03/08/2006 Pat Munoz INSPECTION PROCESSING
SW020207 2 WYETH ST LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SW020380 2  WYNDHAM ST LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SW030006 17  STRATHMORE  LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SW040111 36  THALIA ST LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SW050373 28  THALIA ST LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SW050374 25  THALIA ST LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
SW050397 7  SUTHERLAND DR LDRA 03/08/2006 Pat Munoz INSPECTION PROCESSING
RS050833 17  SAN LUIS OBISPO ST LDRA 03/09/2006 Pat Munoz Inpection processing
RS050833 17  SAN LUIS OBISPO ST LDRA 03/09/2006 Scott Priegel 00:05
RS051322 9  SNOW BUSH ST LDRA 03/09/2006 Pat Munoz Inpection processing
RS052357 6  SAN LUIS OBISPO ST LDRA 03/09/2006 Pat Munoz Inpection processing
SA030030 37  Scarlet Maple DR LDRA 03/09/2006 Pat Munoz Inpection processing
SA030125 14  ST JUST AV LDRA 03/09/2006 Pat Munoz Inpection processing
SA040092 18  SNOW BUSH ST LDRA 03/09/2006 Pat Munoz
SA050060 19  Shively RD LDRA 03/09/2006 Pat Munoz
SA050096 24  SNOW BUSH ST LDRA 03/09/2006 Pat Munoz Inpection processing
SA050101 46  SNOW BUSH ST LDRA 03/09/2006 Pat Munoz Inpection processing
SW030365 4  Scarlet Maple DR LDRA 03/09/2006 Pat Munoz Inpection processing
SW050247 11  SNOW BUSH ST LDRA 03/09/2006 Pat Munoz Inpection processing
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SW050291 5  SNOW BUSH ST LDRA 03/09/2006 Pat Munoz Inpection processing
SW050292 19  SEA GRAPE RD LDRA 03/09/2006 Pat Munoz Inpection processing
SW050315 5  SHEPHERD CT LDRA 03/09/2006 Pat Munoz Inpection processing
SW050355 9  SHEPHERD CT LDRA 03/09/2006 Pat Munoz Inpection processing
SW050367 11  SAN LUIS OBISPO ST LDRA 03/09/2006 Pat Munoz Inpection processing
SW050402 41  SNOW BUSH ST LDRA 03/09/2006 Pat Munoz Inpection processing
SW060028 4  SAN LUIS OBISPO ST LDRA 03/09/2006 Pat Munoz Inpection processing
SW060029 1  SAN LUIS OBISPO ST LDRA 03/09/2006 Pat Munoz Inpection processing
GA040061 32  SKY RANCH RD LDRA 03/13/2006 Jerry Anderson Reviewed 00:10
GA040061 32  SKY RANCH RD LDRA 03/13/2006 Pat Munoz
GA050031 11  ALEXA LN LDRA 03/13/2006 Jerry Anderson Reviewed 00:10
GA050031 11  ALEXA LN LDRA 03/13/2006 Pat Munoz
GA060014 21  ALEXA LN LDRA 03/13/2006 Jerry Anderson Reviewed 00:10
GA060014 21  ALEXA LN LDRA 03/13/2006 Pat Munoz
GA060015 19  ALEXA LN LDRA 03/13/2006 Jerry Anderson Reviewed 00:10
GA060015 19  ALEXA LN LDRA 03/13/2006 Pat Munoz
GA060016 17  ALEXA LN LDRA 03/13/2006 Jerry Anderson Reviewed 00:10
GA060016 17  ALEXA LN LDRA 03/13/2006 Pat Munoz
GB040098 28508  SKY RANCH RD LDRA 03/13/2006 Jerry Anderson Reviewed 00:20
GB040098 28508  SKY RANCH RD LDRA 03/13/2006 Pat Munoz
GB040099 28568  SKY RANCH RD LDRA 03/13/2006 Jerry Anderson Reviewed 00:20
GB040099 28568  SKY RANCH RD LDRA 03/13/2006 Pat Munoz
GB050135 22  SKY RANCH RD LDRA 03/13/2006 Jerry Anderson Reviewed 00:10
GB050135 22  SKY RANCH RD LDRA 03/13/2006 Pat Munoz
SW050267 21  KELLY LN LDRA 03/13/2006 Pat Munoz
GA050023 21  COLUMNAR ST LDRA 03/14/2006 Jerry Anderson Reviewed 00:10
GA050024 9  COLUMNAR ST LDRA 03/14/2006 Jerry Anderson Reviewed 00:10
GA050028 3  COLUMNAR ST LDRA 03/14/2006 Jerry Anderson Reviewed 00:10
GA050029 7  COLUMNAR ST LDRA 03/14/2006 Jerry Anderson Reviewed 00:10
GA050045 23  COLUMNAR ST LDRA 03/14/2006 Jerry Anderson Reviewed 00:10
GA060010 15  COLUMNAR ST LDRA 03/14/2006 Jerry Anderson Reviewed 00:10
GA060011 11  COLUMNAR ST LDRA 03/14/2006 Jerry Anderson Reviewed 00:10
GA060017 19  COLUMNAR ST LDRA 03/14/2006 Jerry Anderson Reviewed 00:10
GA060018 17  COLUMNAR ST LDRA 03/14/2006 Jerry Anderson Reviewed 00:10
GB040125 19  STARLIGHT ISLE  LDRA 03/14/2006 Jerry Anderson Reviewed 00:20
GA040042 28616  COVENANT HILLS DR LDRA 03/15/2006 Jerry Anderson Reviewed 00:15
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GA040066 15  BROKEN ARROW ST LDRA 03/15/2006 Jerry Anderson Reviewed 00:15
GA040069 9  BROKEN ARROW ST LDRA 03/15/2006 Jerry Anderson Reviewed 00:15
GA050022 1  BROKEN ARROW ST LDRA 03/15/2006 Jerry Anderson Reviewed 00:15
GA050023 21  COLUMNAR ST LDRA 03/15/2006 Pat Munoz
GA050028 3  COLUMNAR ST LDRA 03/15/2006 Pat Munoz
GA050032 3  BROKEN ARROW ST LDRA 03/15/2006 Jerry Anderson Reviewed 00:15
GA050044 11  BROKEN ARROW ST LDRA 03/15/2006 Jerry Anderson Reviewed 00:15
GA060008 92  BELL PASTURE RD LDRA 03/15/2006 Jerry Anderson Reviewed 00:15
GB040125 19  STARLIGHT ISLE  LDRA 03/15/2006 Pat Munoz
RW030481 29309  ETHEREAL ST LDRA 03/15/2006 Pat Munoz
RW050128 3  EMMY LN LDRA 03/15/2006 Pat Munoz
RW050129 1  EMMY LN LDRA 03/15/2006 Pat Munoz
GA030004 29135  ANTONIO PK LDRA 03/16/2006 Pat Munoz Approved 00:45
GA040067 17  BROKEN ARROW ST LDRA 03/16/2006 Jerry Anderson Reviewed 00:10
GA050001 5  RICKIE LN LDRA 03/16/2006 Jerry Anderson Reviewed 00:15
GA050041 90  BELL PASTURE RD LDRA 03/16/2006 Jerry Anderson Reviewed 00:10
GA060012 19  CORAL BLUE ST LDRA 03/16/2006 Jerry Anderson Reviewed 00:10
GA060013 84  BELL PASTURE RD LDRA 03/16/2006 Jerry Anderson Reviewed 00:10
GB030182 29317  NARROW CANYON RD LDRA 03/16/2006 Jerry Anderson Reviewed 00:10
GB040156 29396  CAMBRIDGE RD LDRA 03/16/2006 Jerry Anderson Approved 00:15
GB040164 1  KATY ROSE LN LDRA 03/16/2006 Jerry Anderson Reviewed 00:30
GB050006 41  MICHAEL RD LDRA 03/16/2006 Jerry Anderson Reviewed 00:10
RS040355 10  Duskywing CT LDRA 03/16/2006 Pat Munoz
RS041971 67  DOWNING ST LDRA 03/16/2006 Pat Munoz
RS050345 15  BUSHWOOD CR LDRA 03/16/2006 Pat Munoz
RS051135 6  BUSHWOOD CR LDRA 03/16/2006 Pat Munoz
RW060039 9  DENNIS LN LDRA 03/16/2006 Pat Munoz
SA030099 38  BUSHWOOD CR LDRA 03/16/2006 Pat Munoz
SA040052 24  Daisy Street South  LDRA 03/16/2006 Pat Munoz
SW040189 27  CHIMNEY LN LDRA 03/16/2006 Pat Munoz
SW050300 26  DRACKERT LN LDRA 03/16/2006 Pat Munoz
SW050354 6  DENNIS LN LDRA 03/16/2006 Pat Munoz
GA060001 64  BELL PASTURE RD LDRA 03/17/2006 Jerry Anderson Reviewed 00:10
GA060002 68  BELL PASTURE RD LDRA 03/17/2006 Jerry Anderson Reviewed 00:10
GA060003 74  BELL PASTURE RD LDRA 03/17/2006 Jerry Anderson Reviewed 00:10
GA060004 75  BELL PASTURE RD LDRA 03/17/2006 Jerry Anderson Reviewed 00:10
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GA060005 77  BELL PASTURE RD LDRA 03/17/2006 Jerry Anderson Reviewed 00:10
GA060006 81  BELL PASTURE RD LDRA 03/17/2006 Jerry Anderson Reviewed 00:10
GA060007 83  BELL PASTURE RD LDRA 03/17/2006 Jerry Anderson Reviewed 00:10
GA060009 72  BELL PASTURE RD LDRA 03/17/2006 Jerry Anderson Reviewed 00:10

GB020280 31572  TRIGO TR CDC 03/17/2006 Pat Munoz Reviewed 00:45
Met on site with Grant Sharp. Requested 
his assistance for compliance. Grant to 
issue Notice of Non Compliance

GB040164 1  KATY ROSE LN LDRA 03/17/2006 Jerry Anderson Reviewed 00:40
GB010044 26162 O'NEILL DR LDRA 03/22/2006 Jerry Anderson Approved 00:10
GB020322 29115  ANTONIO PK LDRA 03/22/2006 Jerry Anderson Approved 00:10
GB020342 27698  AURA LN LDRA 03/22/2006 Jerry Anderson Approved 00:10
GB030034 28512  NARROW CANYON RD LDRA 03/22/2006 Jerry Anderson Approved 00:10
GB030082 27776  Eton PL LDRA 03/22/2006 Jerry Anderson Approved 00:10
GB030148 28977  HARLEQUIN ST LDRA 03/22/2006 Jerry Anderson Approved 00:10
GB030153 28958  BELL PASTURE RD LDRA 03/22/2006 Jerry Anderson Approved 00:10
GB030170 28317  OBERON RD LDRA 03/22/2006 Jerry Anderson Approved 00:10
GB040081 30251  SIENNA PK LDRA 03/22/2006 Jerry Anderson Approved 00:10
GA030004 29135  ANTONIO PK LDRA 03/23/2006 Pat Munoz Approved 00:30
GB030093 30458  SIENNA PK LDRA 03/23/2006 Jerry Anderson Approved 00:10
GB040002 24  FOX HOLE RD LDRA 03/23/2006 Jerry Anderson Approved 00:10
GB040052 1  PADRE PL LDRA 03/23/2006 Jerry Anderson Approved 00:10
GB040089 28857  COVENANT HILLS DR LDRA 03/23/2006 Jerry Anderson Approved 00:10
GB040124 28688  COVENANT HILLS DR LDRA 03/23/2006 Jerry Anderson Approved 00:10
GB040148 28747  COVENANT HILLS DR LDRA 03/23/2006 Jerry Anderson Approved 00:10
GB050021 5  FOX HOLE RD LDRA 03/23/2006 Jerry Anderson Approved 00:10
GB050070 29597  MICHAEL RD LDRA 03/23/2006 Jerry Anderson Approved 00:10
GB050086 27802  O'NEILL DR LDRA 03/23/2006 Jerry Anderson Approved 00:10
GB050089 1  AURA LN LDRA 03/23/2006 Jerry Anderson Approved 00:10
GA040032 29418  CAMBRIDGE RD LDRA 03/29/2006 Jerry Anderson Reviewed 00:10
GA040039 9  SAN JOSE ST LDRA 03/29/2006 Jerry Anderson Approved 00:10
GB010103 17 OAK CANYON TR CDC 03/29/2006 Scott Priegel Approved 00:10
GB020047 12 OAK CANYON TR CDC 03/29/2006 Scott Priegel Approved 00:10
GB030196 28881  ORTEGA HIGHWAY  SJC 03/29/2006 Jerry Anderson Reviewed 00:10
GB040052 1  PADRE PL LDRA 03/29/2006 Jerry Anderson Approved 00:10
GB040072 11  SAN LUIS OBISPO ST LDRA 03/29/2006 Jerry Anderson Reviewed 00:10
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GB030161 40  CAMBRIDGE CT CDC 03/30/2006 Scott Priegel Approved 00:10
GB040002 24  FOX HOLE RD LDRA 03/30/2006 Jerry Anderson Approved 00:10
GB040089 28857  COVENANT HILLS DR LDRA 03/30/2006 Jerry Anderson Approved 00:10
GB040148 28747  COVENANT HILLS DR LDRA 03/30/2006 Jerry Anderson Approved 00:10
GB040156 29396  CAMBRIDGE RD LDRA 03/30/2006 Jerry Anderson Approved 00:15
GB050014 9  PISTORIA LN LDRA 03/30/2006 Jerry Anderson Approved 00:10
GB050041 3  FOX HOLE RD LDRA 03/30/2006 Jerry Anderson Approved 00:10
GB050070 29597  MICHAEL RD LDRA 03/30/2006 Jerry Anderson Approved 00:10
GB010021 30961 VIA COLINAS CDC 04/03/2006 Scott Priegel Approved 00:10
GB000111 31952 APUESTO WY CDC 04/04/2006 Scott Priegel Approved 00:10
GB000213 31792 CONTIJO WY CDC 04/04/2006 Scott Priegel Approved 00:10
GB020280 31572  TRIGO TR CDC 04/04/2006 Scott Priegel Approved 00:10
GB000044 30911 VIA SERENIDAD CDC 04/05/2006 Scott Priegel Approved 00:10
GB000135 23181 PRADERA RD CDC 04/05/2006 Scott Priegel Approved 00:10

358
60:56

TOTAL NUMBER OF INSPECTIONS:
TOTAL HOURS:
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23 GA050035 4998 Los Patos Avenue Huntington BeachHuntington Harbor 72.34 No High
4 DM060059 16386 Pacific Avenue Sunset Beach Huntington Harbor 0.00 No Low
5 DM060060 16382 Pacific Avenue Sunset Beach Huntington Harbor 0.00 No Low

62 GB050031 17027 South Pacific Avenue Sunset Beach Huntington Harbor 0.05 No Low
78 GB050092 16931 Pacific Avenue Sunset Beach Huntington Harbor 0.06 No Low
79 GB050095 2791 Copa De Oro Drive Los Alamitos Huntington Harbor 0.18 No Low
92 GB060002 17088 5th Street Sunset Beach Huntington Harbor 0.06 No Low
95 GB060011 14771 Harper Street Midway City Huntington Harbor 0.28 No Low
102 GB060108 12182 Chianti Drive Los Alamitos Huntington Harbor 0.18 No Low
122 RS031709 11562 Foster Road Los Alamitos Huntington Harbor 0.00 No Low
125 RS040052 11571 Davenport Road Los Alamitos Huntington Harbor 0.00 No Low
134 RS041362 14631 Purdy Street Midway City Huntington Harbor 0.00 No Low
140 RS042137 3152 Brimhall Drive Los Alamitos Huntington Harbor 0.00 No Low
144 RS042223 3082 Burney Place Los Alamitos Huntington Harbor 0.26 No Low
162 RS050500 11352 Pemberton Road Los Alamitos Huntington Harbor 0.00 No Low
190 RS051105 11460 Harrisburg Road Los Alamitos Huntington Harbor 0.00 No Low
204 RS051354 11542 Weatherby Road Los Alamitos Huntington Harbor 0.00 No Low
208 RS051391 14692 Van Buren Street Midway City Huntington Harbor 0.00 No Low
623 SA050080 3161 Tucker Lane Los Alamitos Huntington Harbor 0.00 No Low
649 SW050096 3002 Aceca Drive Los Alamitos Huntington Harbor 0.00 No Low
661 SW050327 3311 Rossmoor Way Los Alamitos Huntington Harbor 0.00 No Low
678 SW060326 3032 Tigertail Drive Los Alamitos Huntington Harbor 0.01 No Low

8 DM060107 3372 St Albans Drive Los Alamitos Huntington Harbor 0.00 No Low
82 GB050107 16591 Pacific Avenue Sunset Beach Huntington Harbor 0.00 No Low
113 PB050560 3082 Burney Place Los Alamitos Huntington Harbor 0.00 No Low
152 RS050219 3121 Salmon Drive Los Alamitos Huntington Harbor 0.00 No Low
177 RS050807 17027 South Pacific Avenue Sunset Beach Huntington Harbor 0.00 No Low
180 RS050905 14872 Hunter Lane Midway City Huntington Harbor 0.00 No Low
182 RS050950 8722 Hazard Avenue Midway City Huntington Harbor 0.00 No Low
192 RS051123 12301 Martha Ann Drive Los Alamitos Huntington Harbor 0.00 No Low
198 RS051273 3151 Walker Lee Drive Los Alamitos Huntington Harbor 0.00 No Low
199 RS051305 11356 Baskerville Road Los Alamitos Huntington Harbor 0.00 No Low
203 RS051343 16931 Pacific Avenue Sunset Beach Huntington Harbor 0.00 No Low
205 RS051355 3062 Bostonian Drive Los Alamitos Huntington Harbor 0.00 No Low
207 RS051390 14692 Van Buren Street Midway City Huntington Harbor 0.00 No Low
209 RS051406 11551 Weatherby Road Los Alamitos Huntington Harbor 0.00 No Low
210 RS051407 11551 Weatherby Road Los Alamitos Huntington Harbor 0.00 No Low
219 RS051575 2631 Piedmont Avenue Los Alamitos Huntington Harbor 0.00 No Low
223 RS051669 2951 Brimhall Drive Los Alamitos Huntington Harbor 0.00 No Low
224 RS051674 14791 Purdy Street Midway City Huntington Harbor 0.00 No Low
226 RS051696 12201 Silver Fox Road Los Alamitos Huntington Harbor 0.00 No Low
227 RS051710 3181 Oak Grove Road Los Alamitos Huntington Harbor 0.00 No Low
228 RS051742 14701 Newland Street Midway City Huntington Harbor 0.00 No Low
235 RS051921 3281 Rowena Drive Los Alamitos Huntington Harbor 0.00 No Low
241 RS052053 11454 Harrisburg Road Los Alamitos Huntington Harbor 0.00 No Low
244 RS052106 3212 Orlando Road Los Alamitos Huntington Harbor 0.00 No Low
245 RS052108 12001 Old Mill Road Los Alamitos Huntington Harbor 0.00 No Low
254 RS052188 3102 St Albans Drive Los Alamitos Huntington Harbor 0.00 No Low
258 RS052273 3082 Burney Place Los Alamitos Huntington Harbor 0.00 No Low
261 RS052302 12341 Chianti Drive Los Alamitos Huntington Harbor 0.00 No Low
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265 RS052334 3231 Hill Rose Drive Los Alamitos Huntington Harbor 0.00 No Low
268 RS052383 12372 Foster Road Los Alamitos Huntington Harbor 0.00 No Low
270 RS060008 14822 Hunter Lane Midway City Huntington Harbor 0.00 No Low
271 RS060022 17088 5th Street Sunset Beach Huntington Harbor 0.00 No Low
276 RS060088 2942 Glenroy Place Los Alamitos Huntington Harbor 0.00 No Low
277 RS060111 14771 Harper Street Midway City Huntington Harbor 0.00 No Low
284 RS060156 2681 St Albans Drive Los Alamitos Huntington Harbor 0.00 No Low
285 RS060157 3322 Druid Lane Los Alamitos Huntington Harbor 0.00 No Low
293 RS060210 3362 Druid Lane Los Alamitos Huntington Harbor 0.00 No Low
294 RS060219 2702 Woodstock Road Los Alamitos Huntington Harbor 0.00 No Low
295 RS060221 3115 Bostonian Drive Los Alamitos Huntington Harbor 0.00 No Low
296 RS060223 3281 St Albans Drive Los Alamitos Huntington Harbor 0.00 No Low
305 RS060291 2952 Copa De Oro Drive Los Alamitos Huntington Harbor 0.00 No Low
307 RS060303 3122 Inverness Drive Los Alamitos Huntington Harbor 0.00 No Low
309 RS060323 3302 Ruth Elaine Drive Los Alamitos Huntington Harbor 0.00 No Low
315 RS060421 14822 Hunter Lane Midway City Huntington Harbor 0.00 No Low
320 RS060439 14661 Purdy Street Midway City Huntington Harbor 0.00 No Low
322 RS060461 11742 Newbury Road Los Alamitos Huntington Harbor 0.00 No Low
323 RS060466 11681 Kensington Road Los Alamitos Huntington Harbor 0.00 No Low
324 RS060472 11181 Kensington Road Los Alamitos Huntington Harbor 0.00 No Low
325 RS060475 3072 Burney Place Los Alamitos Huntington Harbor 0.00 No Low
326 RS060486 12202 Oak Leaf Drive Los Alamitos Huntington Harbor 0.00 No Low
327 RS060505 12031 Wallingsford Road Los Alamitos Huntington Harbor 0.00 No Low
330 RS060543 2781 Kempton Drive Los Alamitos Huntington Harbor 0.00 No Low
331 RS060545 3322 Druid Lane Los Alamitos Huntington Harbor 0.00 No Low
335 RS060579 2821 Channing Way Los Alamitos Huntington Harbor 0.00 No Low
336 RS060581 11372 Drysdale Lane Los Alamitos Huntington Harbor 0.00 No Low
337 RS060603 2781 Kempton Drive Los Alamitos Huntington Harbor 0.00 No Low
338 RS060611 2972 Tigertail Drive Los Alamitos Huntington Harbor 0.00 No Low
341 RS060707 3332 St Albans Drive Los Alamitos Huntington Harbor 0.00 No Low
346 RS060794 2932 Copa De Oro Drive Los Alamitos Huntington Harbor 0.00 No Low
347 RS060816 2882 Coleridge Drive Los Alamitos Huntington Harbor 0.00 No Low
348 RS060817 11601 Weatherby Road Los Alamitos Huntington Harbor 0.00 No Low
354 RS060883 3332 Kenilworth Drive Los Alamitos Huntington Harbor 0.00 No Low
355 RS060924 2822 Copa De Oro Drive Los Alamitos Huntington Harbor 0.00 No Low
356 RS060960 3292 Orangewood Avenue Los Alamitos Huntington Harbor 0.00 No Low
359 RS060980 2921 Edgeley Place Los Alamitos Huntington Harbor 0.00 No Low
361 RS061000 3182 Quail Run Road Los Alamitos Huntington Harbor 0.00 No Low
369 RS061053 3302 Wimbleton Drive Los Alamitos Huntington Harbor 0.00 No Low
379 RS061231 11691 Argyle Drive Los Alamitos Huntington Harbor 0.00 No Low
381 RS061289 3252 Copa De Oro Drive Los Alamitos Huntington Harbor 0.00 No Low
382 RS061295 12131 Chianti Drive Los Alamitos Huntington Harbor 0.00 No Low
384 RS061344 11501 Kensington Road Los Alamitos Huntington Harbor 0.00 No Low
386 RS061378 11422 Martha Ann Drive Los Alamitos Huntington Harbor 0.00 No Low
398 RS061567 3281 Quail Run Road Los Alamitos Huntington Harbor 0.00 No Low
452 RT060087 14931 Jefferson Street Midway City Huntington Harbor 0.00 No Low
469 RW050532 3082 Burney Place Los Alamitos Huntington Harbor 0.00 No Low
663 SW050371 3082 Burney Place Los Alamitos Huntington Harbor 0.00 No Low
673 SW060200 2921 Edgeley Place Los Alamitos Huntington Harbor 0.00 No Low
674 SW060223 2702 Woodstock Road Los Alamitos Huntington Harbor 0.00 No Low
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676 SW060309 2631 Piedmont Avenue Los Alamitos Huntington Harbor 0.00 No Low
677 SW060315 14554 Monroe Street Midway City Huntington Harbor 0.00 No Low
240 RS052011 12271 Chianti Drive Los Alamitos Huntington Harbor 0.00 No Medium

9 EL050839 6311 Black Star 
Canyon Road Silverado Newport Bay 167.30 No High

10 GA000014 15505 Lincoln Avenue Orange Newport Bay 100.00 No High

12 GA030001 6311 Black Star 
Canyon Road Silverado Newport Bay 167.30 No High

76 GB050083 2 Irvine Park Road Orange Newport Bay 35.50 No High
14 GA050007 3008 Rose Drive Yorba Linda Newport Bay 0.50 No Low
22 GA050025 9902 Rangeview Drive Santa Ana Newport Bay 0.31 No Low
24 GA060030 28832 Arcadia Street Silverado Newport Bay 0.70 No Low

26 GB000034 12227 Circula 
Panorama Santa Ana Newport Bay 0.50 No Low

27 GB000120 10541 Villa Del Cerro Santa Ana Newport Bay 0.00 No Low
29 GB010027 28006 Williams Canyon Road Silverado Newport Bay 0.60 No Low

30 GB010152 12237 Circula 
Panorama Santa Ana Newport Bay 0.40 No Low

32 GB020120 2221 Foothill Boulevard Santa Ana Newport Bay 0.99 No Low
34 GB020307 1921 Lemon Heights Drive Santa Ana Newport Bay 0.46 No Low

35 GB030001 12561 Circula 
Panorama Santa Ana Newport Bay 0.22 No Low

43 GB040129 20402 Santa Ana Avenue Santa Ana Newport Bay 0.00 No Low
51 GB040176 11311 Reservoir Road Tustin Newport Bay 0.47 No Low
53 GB050004 1851 Park Skyline Road Santa Ana Newport Bay 0.50 No Low
54 GB050005 10461 Shady Canyon Road Santa Ana Newport Bay 0.00 No Low
57 GB050011 1662 Kimberwicke Drive Santa Ana Newport Bay 0.14 No Low
58 GB050013 17971 Merlin Street Modjeska Newport Bay 0.00 No Low
60 GB050022 10351 Broadview Place Santa Ana Newport Bay 0.00 No Low
64 GB050037 11062 Gold Star Lane Santa Ana Newport Bay 0.94 No Low

65 GB050040 12296 Circula 
Panorama Santa Ana Newport Bay 0.25 No Low

67 GB050048 10121 Cowan Heights Drive Santa Ana Newport Bay 1.00 No Low
68 GB050051 9912 Deerhaven Drive Santa Ana Newport Bay 0.80 No Low
71 GB050067 12286 Media Panorama Santa Ana Newport Bay 0.00 No Low
74 GB050079 18552 Vine Street Orange Newport Bay 0.23 No Low
84 GB050121 19941 Daniel Lane Orange Newport Bay 0.07 No Low
86 GB050141 12202 Country Lane Santa Ana Newport Bay 0.60 No Low
94 GB060010 4 La Rama Drive Santa Ana Newport Bay 0.12 No Low
96 GB060013 10012 Highcliff Drive Santa Ana Newport Bay 0.78 No Low
100 GB060074 10811 Morada Drive Orange Newport Bay 0.65 No Low

101 GB060095 12235 Circula 
Panorama Santa Ana Newport Bay 0.35 No Low

103 GB060141 11111 Meads Avenue Orange Newport Bay 0.70 No Low
108 NR060026 1725 17th Street Santa Ana Newport Bay 0.00 No Low
114 RS021033 11108 Meads Avenue Orange Newport Bay 0.10 No Low
115 RS022981 11201 Addison Road Santa Ana Newport Bay 0.10 No Low
116 RS030229 12660 Greenwald Lane Santa Ana Newport Bay 0.10 No Low
117 RS030415 12782 Swidler Place Santa Ana Newport Bay 0.00 No Low
118 RS030540 12792 Swidler Place Santa Ana Newport Bay 0.10 No Low
119 RS030729 11401 Cielo Place Santa Ana Newport Bay 0.10 No Low
120 RS030833 2452 Zenith Avenue Santa Ana Newport Bay 0.00 No Low
121 RS031045 11108 Meads Avenue Orange Newport Bay 0.00 No Low
123 RS032500 19391 Francisca Way Yorba Linda Newport Bay 0.00 No Low
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124 RS040015 1422 Cloyden Road Santa Ana Newport Bay 0.00 No Low
126 RS040474 19742 Hi Top Lane Orange Newport Bay 0.00 No Low

130 RS041222 12336 Circula 
Panorama Santa Ana Newport Bay 0.00 No Low

131 RS041228 12286 Baja Panorama Santa Ana Newport Bay 0.00 No Low
132 RS041232 12791 Wheeler Place Santa Ana Newport Bay 0.00 No Low
136 RS041909 1142 Edgeview Drive Santa Ana Newport Bay 0.10 No Low
137 RS042065 18101 Theodora Drive Tustin Newport Bay 0.00 No Low

138 RS042066 28842 Modjeska 
Canyon Road Modjeska Newport Bay 0.00 No Low

145 RS042260 10621 Morada Drive Orange Newport Bay 0.10 No Low
146 RS042336 12290 Baja Panorama Santa Ana Newport Bay 0.00 No Low
147 RS050011 11731 Heathcliff Drive Santa Ana Newport Bay 0.00 No Low
149 RS050035 10101 Cowan Heights Drive Santa Ana Newport Bay 0.00 No Low

151 RS050176 28810 Modjeska 
Canyon Road Modjeska Newport Bay 0.00 No Low

153 RS050233 11982 Sky Lane Santa Ana Newport Bay 0.00 No Low
158 RS050419 10672 Brighton Drive Santa Ana Newport Bay 0.00 No Low
159 RS050421 1362 Mardick Road Santa Ana Newport Bay 0.00 No Low
161 RS050499 1121 Tropic Lane Santa Ana Newport Bay 0.00 No Low
163 RS050565 29731 Silverado 

Canyon Road Silverado Newport Bay 0.00 No Low
164 RS050581 18012 Bryce Place Santa Ana Newport Bay 0.00 No Low
165 RS050582 12292 Ranchwood Road Santa Ana Newport Bay 0.00 No Low
169 RS050641 11311 Reservoir Road Tustin Newport Bay 0.00 No Low
171 RS050701 1792 Skyline Drive Santa Ana Newport Bay 0.00 No Low
176 RS050777 1482 Oak Grove Circle Santa Ana Newport Bay 0.00 No Low
179 RS050830 12741 Overbrook Drive Santa Ana Newport Bay 0.00 No Low
184 RS050990 5731 Stradella Avenue Yorba Linda Newport Bay 0.00 No Low
185 RS050991 5731 Stradella Avenue Yorba Linda Newport Bay 0.00 No Low
191 RS051118 12582 Greenwald Lane Santa Ana Newport Bay 0.00 No Low
194 RS051152 12362 Cinnabar Road Santa Ana Newport Bay 0.00 No Low
195 RS051198 9972 Rangeview Drive Santa Ana Newport Bay 0.00 No Low
197 RS051234 1681 Kenneth Drive Santa Ana Newport Bay 0.00 No Low
211 RS051417 12581 Barrett Lane Santa Ana Newport Bay 0.00 No Low
220 RS051603 11061 Gold Star Lane Santa Ana Newport Bay 0.00 No Low
222 RS051656 18042 Leafwood Lane Santa Ana Newport Bay 0.00 No Low
231 RS051772 13901 Mauve Drive Santa Ana Newport Bay 0.00 No Low
275 RS060085 11060 Gold Star Lane Santa Ana Newport Bay 0.94 No Low
297 RS060245 13362 Prospect Avenue Santa Ana Newport Bay 0.00 No Low
299 RS060252 10821 Hideaway Drive Santa Ana Newport Bay 0.00 No Low
300 RS060253 10821 Hideaway Drive Santa Ana Newport Bay 0.00 No Low
328 RS060517 14096 Cameron Lane Santa Ana Newport Bay 0.00 No Low
391 RS061503 11111 Meads Avenue Orange Newport Bay 0.00 No Low
401 RT040745 20402 Santa Ana Avenue Santa Ana Newport Bay 0.00 No Low
402 RT040746 20402 Santa Ana Avenue Santa Ana Newport Bay 0.00 No Low
456 RW040505 1232 Edgeview Drive Santa Ana Newport Bay 0.00 No Low
465 RW050391 12277 Alta Panorama Santa Ana Newport Bay 0.00 No Low
470 RW060040 10461 Shady Canyon Road Santa Ana Newport Bay 0.00 No Low
471 RW060041 10461 Shady Canyon Road Santa Ana Newport Bay 0.00 No Low
619 SA050054 12021 Red Hill Avenue Santa Ana Newport Bay 0.00 No Low
629 SG030003 15505 Lincoln Avenue Orange Newport Bay 0.00 No Low
630 SI030029 10942 Meads Avenue Orange Newport Bay 0.00 No Low
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634 SW020379 1401 Foothill Boulevard Santa Ana Newport Bay 0.00 No Low
635 SW020387 19391 Francisca Way Yorba Linda Newport Bay 0.00 No Low
638 SW030208 12862 Panorama Place Santa Ana Newport Bay 0.10 No Low
639 SW030211 2098 Lower Lake Road Tustin Newport Bay 0.00 No Low
645 SW040215 11761 Skyline Drive Santa Ana Newport Bay 0.00 No Low
647 SW050042 17952 Theodora Drive Tustin Newport Bay 0.00 No Low
648 SW050094 4782 Sanbert Street Placentia Newport Bay 0.00 No Low
652 SW050121 11161 Meads Avenue Orange Newport Bay 0.00 No Low
654 SW050196 11352 Skyline Drive Tustin Newport Bay 0.00 No Low
655 SW050198 18251 Leafwood Lane Santa Ana Newport Bay 0.00 No Low
657 SW050206 5731 Stradella Avenue Yorba Linda Newport Bay 0.00 No Low
660 SW050316 12931 Del Rey Drive Santa Ana Newport Bay 0.00 No Low

2 DM050069 1552 Garland Avenue Tustin Newport Bay 0.00 No Low
3 DM060052 10811 Morada Drive Orange Newport Bay 0.00 No Low

59 GB050020 12292 Baja Panorama Santa Ana Newport Bay 0.02 No Low
63 GB050036 10582 Morada Drive Orange Newport Bay 0.90 No Low
80 GB050102 12668 Greenwald Lane Santa Ana Newport Bay 0.00 No Low
90 GB050165 9992 Deerhaven Drive Santa Ana Newport Bay 0.00 No Low
93 GB060003 10621 Morada Drive Orange Newport Bay 0.00 No Low
107 NR050407 12341 Newport Avenue Santa Ana Newport Bay 0.00 No Low
111 NR060119 27641 Silverado 

Canyon Road Silverado Newport Bay 0.00 No Low
133 RS041249 18141 Santa Clara Avenue Santa Ana Newport Bay 0.00 No Low
135 RS041746 20115 Hillside Drive Orange Newport Bay 0.47 No Low
139 RS042126 10861 Harrogate Place Santa Ana Newport Bay 0.00 No Low
143 RS042220 11292 Vista Del Lago Santa Ana Newport Bay 0.00 No Low
150 RS050078 10202 Overhill Drive Santa Ana Newport Bay 0.00 No Low
157 RS050282 18092 Santa Clara Avenue Santa Ana Newport Bay 0.00 No Low
160 RS050448 10380 Randall Street Orange Newport Bay 0.00 No Low
166 RS050596 10641 Bent Tree Road Santa Ana Newport Bay 0.00 No Low
170 RS050679 16772 Buena Vista Street Orange Newport Bay 0.00 No Low
173 RS050731 10582 Morada Drive Orange Newport Bay 0.00 No Low
175 RS050767 1245 Landfair Circle Santa Ana Newport Bay 0.00 No Low
183 RS050973 13151 Tamarisk Drive Santa Ana Newport Bay 0.00 No Low
186 RS051002 11471 Hewes Street Orange Newport Bay 0.00 No Low
187 RS051011 10422 Travertine Place Santa Ana Newport Bay 0.00 No Low
196 RS051219 10552 Crawford 

Canyon Tustin Newport Bay 0.00 No Low
200 RS051306 17342 Grovemont Street Santa Ana Newport Bay 0.00 No Low
202 RS051328 11062 Gold Star Lane Santa Ana Newport Bay 0.00 No Low
206 RS051365 2232 Racquet Hill Santa Ana Newport Bay 0.00 No Low
212 RS051438 1031 Hyde Park Drive Santa Ana Newport Bay 0.00 No Low
214 RS051451 10422 Ladera Senda Santa Ana Newport Bay 0.00 No Low

217 RS051483 12532 Circula 
Panorama Santa Ana Newport Bay 0.00 No Low

221 RS051641 1832 Holly Tree Lane Santa Ana Newport Bay 0.00 No Low
229 RS051750 10342 Miravista Drive Santa Ana Newport Bay 0.00 No Low
230 RS051751 18962 Fowler Avenue Santa Ana Newport Bay 0.00 No Low
232 RS051774 11772 Arroyo Avenue Santa Ana Newport Bay 0.00 No Low
233 RS051837 19342 Fisher Lane Santa Ana Newport Bay 0.00 No Low
234 RS051904 11381 Hewes Street Orange Newport Bay 0.00 No Low
239 RS051955 13362 Gimbert Lane Santa Ana Newport Bay 0.00 No Low
242 RS052081 1341 Lucinda Way Tustin Newport Bay 0.00 No Low
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243 RS052095 12292 Baja Panorama Santa Ana Newport Bay 0.00 No Low
246 RS052134 18161 Estes Way Santa Ana Newport Bay 0.00 No Low
250 RS052141 1172 Bradcliff Drive Santa Ana Newport Bay 0.00 No Low
251 RS052144 1862 Park Skyline Road Santa Ana Newport Bay 0.00 No Low
252 RS052155 19202 Avenida Palmar Orange Newport Bay 0.00 No Low
253 RS052174 18792 Silver Maple Way Santa Ana Newport Bay 0.00 No Low
256 RS052225 29631 Silverado 

Canyon Road Silverado Newport Bay 0.00 No Low
257 RS052270 12771 Bonita Heights Drive Santa Ana Newport Bay 0.00 No Low
259 RS052287 10012 Highcliff Drive Santa Ana Newport Bay 0.00 No Low
260 RS052293 10372 Crawford 

Canyon Orange Newport Bay 0.00 No Low
262 RS052322 10911 Cherryhill Drive Santa Ana Newport Bay 0.00 No Low
263 RS052327 5311 Pasatiempo Drive Yorba Linda Newport Bay 0.00 No Low
264 RS052331 12931 Olympia Way Santa Ana Newport Bay 0.00 No Low
266 RS052372 12912 Azusa Circle Santa Ana Newport Bay 0.00 No Low
267 RS052375 10522 Grove Oak Drive Santa Ana Newport Bay 0.00 No Low
273 RS060039 10862 Meads Avenue Orange Newport Bay 0.00 No Low
278 RS060119 11101 Orange Park Boulevard Orange Newport Bay 0.00 No Low
279 RS060123 5122 Mc Kenzie Drive Placentia Newport Bay 0.00 No Low
280 RS060124 12662 Swidler Place Santa Ana Newport Bay 0.00 No Low
282 RS060128 18901 Silver Maple Way Santa Ana Newport Bay 0.00 No Low
283 RS060150 14212 Lambeth Way Tustin Newport Bay 0.00 No Low
286 RS060159 14231 Lambeth Way Tustin Newport Bay 0.00 No Low
287 RS060161 10561 Brier Lane Santa Ana Newport Bay 0.00 No Low
290 RS060200 1662 Kimberwicke Drive Santa Ana Newport Bay 0.00 No Low
291 RS060201 1662 Kimberwicke Drive Santa Ana Newport Bay 0.00 No Low
292 RS060205 19401 Lemon Hill Drive Santa Ana Newport Bay 0.00 No Low
298 RS060247 18551 Medford Avenue Santa Ana Newport Bay 0.00 No Low
301 RS060261 12742 Charmaine Lane Santa Ana Newport Bay 0.00 No Low
302 RS060273 12962 Charloma Drive Tustin Newport Bay 0.00 No Low
303 RS060287 1431 Kenneth Drive Tustin Newport Bay 0.00 No Low
304 RS060288 1022 Chantilly Circle Santa Ana Newport Bay 0.20 No Low
306 RS060297 10502 Randall Street Orange Newport Bay 0.00 No Low
308 RS060305 10461 Shady Canyon Road Santa Ana Newport Bay 0.00 No Low
310 RS060355 1501 Cloyden Road Santa Ana Newport Bay 0.00 No Low
311 RS060356 1882 La Cuesta Drive Santa Ana Newport Bay 0.00 No Low
316 RS060426 11171 Hunting Horn Drive Santa Ana Newport Bay 0.00 No Low
317 RS060427 12082 Woodbine Drive Santa Ana Newport Bay 0.00 No Low
318 RS060432 1902 Park Skyline Road Santa Ana Newport Bay 0.00 No Low
319 RS060433 1902 Park Skyline Road Santa Ana Newport Bay 0.00 No Low
321 RS060459 5542 Kellogg Drive Yorba Linda Newport Bay 0.00 No Low
329 RS060521 10741 Equestrian Drive Santa Ana Newport Bay 0.00 No Low
332 RS060553 10202 Cowan Heights Drive Santa Ana Newport Bay 0.00 No Low
333 RS060560 9981 Deerhaven Drive Santa Ana Newport Bay 0.00 No Low
339 RS060631 11481 Skyline Drive Tustin Newport Bay 0.00 No Low
343 RS060734 17871 Theodora Drive Tustin Newport Bay 0.00 No Low
344 RS060768 12552 Willis Lane Santa Ana Newport Bay 0.00 No Low
345 RS060771 1431 Sierra Alta Drive Tustin Newport Bay 0.00 No Low
349 RS060828 10391 Randall Street Orange Newport Bay 0.00 No Low
350 RS060839 13721 Judy Anne Lane Santa Ana Newport Bay 0.00 No Low
353 RS060877 1741 Lerner Lane Santa Ana Newport Bay 0.00 No Low
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357 RS060968 12451 Ranchview Drive Santa Ana Newport Bay 0.00 No Low
358 RS060972 18232 Santa Clara Avenue Santa Ana Newport Bay 0.00 No Low
362 RS061007 12641 Daniger Road Santa Ana Newport Bay 0.00 No Low
363 RS061008 12721 Panorama View Drive Santa Ana Newport Bay 0.00 No Low
364 RS061016 11971 Arroyo Avenue Santa Ana Newport Bay 0.00 No Low
365 RS061034 13722 Rushmore Lane Santa Ana Newport Bay 0.00 No Low
367 RS061038 2051 La Colina Drive Santa Ana Newport Bay 0.00 No Low
370 RS061082 1032 St John Place Santa Ana Newport Bay 0.00 No Low
371 RS061089 18752 Bond Avenue Orange Newport Bay 0.00 No Low
374 RS061193 13942 Gimbert Lane Santa Ana Newport Bay 0.00 No Low
376 RS061201 1601 Wyndham Court Road Santa Ana Newport Bay 0.00 No Low
377 RS061202 13522 Eton Place Santa Ana Newport Bay 0.00 No Low
378 RS061204 9695 Norfolk Drive Santa Ana Newport Bay 0.00 No Low
385 RS061366 17691 Linda Lane Santa Ana Newport Bay 0.00 No Low
387 RS061417 1506 Weymount Place Santa Ana Newport Bay 0.00 No Low
388 RS061432 10732 Orange Park Boulevard Orange Newport Bay 0.00 No Low
389 RS061439 19411 Old Ranch Road Yorba Linda Newport Bay 0.00 No Low
392 RS061510 10028 Deerhaven Drive Santa Ana Newport Bay 0.00 No Low
399 RS061637 1812 Bridle Path Way Santa Ana Newport Bay 0.00 No Low
457 RW040522 10861 Harrogate Place Santa Ana Newport Bay 0.00 No Low
462 RW050371 11352 Skyline Drive Tustin Newport Bay 0.00 No Low
464 RW050387 12668 Greenwald Lane Santa Ana Newport Bay 0.00 No Low
468 RW050507 18792 Winnwood Lane Santa Ana Newport Bay 0.00 No Low
473 RW060087 12771 Bonita Heights Drive Santa Ana Newport Bay 0.00 No Low
533 RW060341 11052 Gold Star Lane Santa Ana Newport Bay 0.00 No Low
578 RW060502 1581 Kimberwicke Drive Santa Ana Newport Bay 0.00 No Low
627 SA060058 2001 Maverick Lane Santa Ana Newport Bay 0.00 No Low
651 SW050108 10641 Bent Tree Road Santa Ana Newport Bay 0.00 No Low
665 SW060018 1842 Park Skyline Road Santa Ana Newport Bay 0.00 No Low
667 SW060032 18161 Estes Way Santa Ana Newport Bay 0.00 No Low
670 SW060146 20022 Daniel Lane Orange Newport Bay 0.00 No Low
675 SW060224 10392 Shadyridge Drive Santa Ana Newport Bay 0.00 No Low
25 GA060031 8627 Portola Parkway Irvine Newport Bay 4.10 No Medium
31 GB020069 14311 Ladd Canyon Road Silverado Newport Bay 1.50 No Medium
33 GB020281 11108 Meads Avenue Orange Newport Bay 3.75 No Medium
42 GB040127 9961 Foxrun Road Santa Ana Newport Bay 0.92 No Medium
56 GB050009 13075 Bow Place Santa Ana Newport Bay 3.71 No Medium
112 NR060221 11108 Meads Avenue Orange Newport Bay 3.75 No Medium
127 RS040509 14311 Ladd Canyon Road Silverado Newport Bay 1.50 No Medium
193 RS051151 12362 Cinnabar Road Santa Ana Newport Bay 0.00 No Medium
225 RS051686 11251 La Vereda Drive Santa Ana Newport Bay 0.00 No Medium

13 GA030006 23235 Reef Point Drive Newport Coast Los Trancos-Muddy 
Creek 572.00 No High

16 GA050013 22661 Pelican Hill 
Road South Newport Coast Los Trancos-Muddy 

Creek 33.40 No High

17 GA050014 22556 Pelican Hill 
Road South Newport Coast Los Trancos-Muddy 

Creek 13.34 No High

38 GB040079 8 Skycrest Newport Coast Los Trancos-Muddy 
Creek 0.73 No High

40 GB040107 7832 Coast Highway Newport Coast Los Trancos-Muddy 
Creek 0.74 No High

41 GB040118 11 Stargazer Newport Coast Los Trancos-Muddy 
Creek 8.58 No High
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73 GB050077 22294 Blue Shore Newport Coast Los Trancos-Muddy 
Creek 5.86 No High

87 GB050143 22827 Reef Point Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No High

97 GB060039 22872 Pelican Hill 
Road South Newport Coast Los Trancos-Muddy 

Creek 5.50 No High

98 GB060045 4 Seawatch Newport Coast Los Trancos-Muddy 
Creek 9.80 No High

99 GB060062 22661 Pelican Hill 
Road South Newport Coast Los Trancos-Muddy 

Creek 2.63 No High

167 RS050634 6 Skyridge Newport Coast Los Trancos-Muddy 
Creek 0.00 No High

168 RS050635 6 Skyridge Newport Coast Los Trancos-Muddy 
Creek 0.00 No High

403 RT050031 8 Stargazer Newport Coast Los Trancos-Muddy 
Creek 8.58 No High

405 RT050454 25 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No High

406 RT050455 23 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No High

407 RT050456 21 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No High

408 RT050457 37 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No High

409 RT050458 35 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No High

410 RT050459 33 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No High

11 GA000019 7528 Ridge Park Road Newport Coast Los Trancos-Muddy 
Creek 0.90 No Low

28 GB000234 10 Channel Vista Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

36 GB030120 22 Fairway Point Newport Coast Los Trancos-Muddy 
Creek 0.44 No Low

39 GB040083 9 Island Vista Newport Coast Los Trancos-Muddy 
Creek 0.34 No Low

44 GB040159 2 Sunset Harbor Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

46 GB040163 1 Pelicans Drive Newport Coast Los Trancos-Muddy 
Creek 0.50 No Low

47 GB040165 3 Tidecrest Newport Coast Los Trancos-Muddy 
Creek 0.50 No Low

49 GB040170 1 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.88 No Low

50 GB040175 30 Pelican Point Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

52 GB050002 11 Offshore Newport Coast Los Trancos-Muddy 
Creek 2.64 No Low

66 GB050046 6 Skyridge Newport Coast Los Trancos-Muddy 
Creek 1.59 No Low

69 GB050053 19 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.56 No Low

77 GB050085 6 Shoreview Newport Coast Los Trancos-Muddy 
Creek 0.30 No Low

128 RS040959 8 Skycrest Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

129 RS041086 9 Island Vista Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

141 RS042166 3 Tidecrest Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

142 RS042211 2 Sunset Harbor Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

148 RS050016 30 Pelican Point Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

155 RS050258 1 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

156 RS050259 1 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

181 RS050945 22 Dunes Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low
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215 RS051457 2 Dunes Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

289 RS060192 24 Morning Light Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

394 RS061521 2 Stargazer Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

400 RT021113 96 Archipelago Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

428 RT050607 5 Offshore Newport Coast Los Trancos-Muddy 
Creek 2.64 No Low

429 RT050608 1 Offshore Newport Coast Los Trancos-Muddy 
Creek 2.64 No Low

430 RT050609 6 Offshore Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

431 RT050610 8 Offshore Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

432 RT050611 10 Offshore Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

453 RT060119 94 Archipelago Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

454 RW030190 21 Skyridge Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

455 RW040066 31 Skyridge Newport Coast Los Trancos-Muddy 
Creek 0.10 No Low

459 RW050261 35 Skyridge Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

460 RW050286 5 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

463 RW050386 31 Skyridge Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

472 RW060072 22 Deep Sea Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

476 RW060257 23 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

477 RW060258 35 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

478 RW060259 37 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

479 RW060260 35 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

480 RW060261 33 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

481 RW060262 31 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

482 RW060263 29 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

483 RW060264 27 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

484 RW060265 25 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

485 RW060266 23 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

486 RW060267 39 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

487 RW060268 21 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

488 RW060269 10 Sea Glass Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

489 RW060271 10 Sea Glass Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

490 RW060272 38 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

491 RW060273 38 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

492 RW060274 40 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

493 RW060275 42 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

494 RW060276 38 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low
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495 RW060277 40 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

496 RW060278 41 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

497 RW060279 43 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

498 RW060280 45 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

499 RW060281 29 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

500 RW060282 31 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

501 RW060283 33 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

502 RW060284 37 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

503 RW060285 39 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

504 RW060286 21 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

505 RW060287 25 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

506 RW060288 27 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

507 RW060289 29 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

508 RW060290 31 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

509 RW060291 33 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

510 RW060292 37 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

511 RW060293 25 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

512 RW060294 33 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

513 RW060295 23 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

514 RW060296 23 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

515 RW060298 31 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

516 RW060299 35 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

517 RW060300 35 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

518 RW060301 39 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

519 RW060302 39 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

520 RW060303 35 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

521 RW060304 45 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

522 RW060305 45 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

523 RW060306 25 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

524 RW060307 25 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

525 RW060308 29 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

526 RW060309 29 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

527 RW060310 35 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

528 RW060311 35 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

613 RW060656 9 Island Vista Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low
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614 SA030107 25 Skyridge Newport Coast Los Trancos-Muddy 
Creek 0.10 No Low

615 SA030126 58 Twilight Bluff Newport Coast Los Trancos-Muddy 
Creek 0.01 No Low

616 SA050027 6 Surfspray Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

617 SA050032 20 Tideline Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

618 SA050039 26 Shoreline Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

620 SA050056 1 Observatory Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

621 SA050067 4 Stonepath Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

622 SA050075 2 Sunset Harbor Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

632 SW020225 5 Marciana Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

633 SW020367 6 Via Cristallo Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

636 SW020482 44 Via Burrone Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

637 SW030083 7 Sandy Cove Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

641 SW030242 17 Vista Luci Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

642 SW030267 28 Scenic Bluff Newport Coast Los Trancos-Muddy 
Creek 0.10 No Low

643 SW030385 1 Via Naples Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

644 SW030432 7 Via Brezza Newport Coast Los Trancos-Muddy 
Creek 0.20 No Low

646 SW040233 7 Skycrest Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

650 SW050104 24 Cliffhouse Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

653 SW050189 9 Pelicans Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

656 SW050205 19 Pelican Vista Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

658 SW050216 9 Island Vista Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

659 SW050299 19 Observatory Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

669 SW060121 26 Fairway Point Newport Coast Los Trancos-Muddy 
Creek 0.40 No Low

672 SW060160 172 Sidney Bay Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

20 GA050018 15 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

48 GB040167 5 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.82 No Low

72 GB050069 1 Pelican Hill 
Road North Newport Coast Los Trancos-Muddy 

Creek 4.37 No Low

75 GB050081 56 Shoreridge Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

83 GB050109 3 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.27 No Low

85 GB050126 9 Pelican Vista Drive Newport Coast Los Trancos-Muddy 
Creek 0.55 No Low

88 GB050150 1 Skycrest Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

91 GB050166 37 Del Mar Newport Coast Los Trancos-Muddy 
Creek 0.72 No Low

109 NR060037 22872 Pelican Hill 
Road South Newport Coast Los Trancos-Muddy 

Creek 5.50 No Low

110 NR060038 22872 Pelican Hill 
Road South Newport Coast Los Trancos-Muddy 

Creek 5.50 No Low

178 RS050825 19 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low
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188 RS051019 35 Skyridge Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

201 RS051311 6 Sea Greens Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

213 RS051449 1 Pelican Hill 
Road North Newport Coast Los Trancos-Muddy 

Creek 0.00 No Low

216 RS051471 12 Gentle Breeze Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

236 RS051947 33 Shadowcast Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

237 RS051948 22 Deep Sea Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

238 RS051949 22 Deep Sea Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

247 RS052137 36 Archipelago Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

248 RS052138 36 Archipelago Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

249 RS052139 1 Skycrest Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

269 RS052390 24 Tideline Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

272 RS060034 4 Fairway Point Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

274 RS060070 37 Del Mar Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

288 RS060190 116 Archipelago Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

313 RS060394 10 Rockshore Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

314 RS060410 9 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

334 RS060571 9 Shoreridge Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

342 RS060717 19 Pelican Vista Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

352 RS060870 9 Shadowcast Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

360 RS060996 1 Hidden Pass Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

366 RS061035 2 Sea Glass Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

368 RS061041 3 Sundial Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

383 RS061310 21 Canyon Peak Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

390 RS061465 2 Stonepath Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

393 RS061518 8 Gentle Breeze Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

395 RS061531 22 Observatory Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

396 RS061532 22 Observatory Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

404 RT050448 31 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

411 RT050585 3 Coral Cay Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

412 RT050586 1 Coral Cay Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

413 RT050587 1 Coral Cay Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

414 RT050588 2 Coral Cay Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

415 RT050589 4 Coral Cay Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

416 RT050593 4 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

417 RT050594 2 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low
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418 RT050595 5 Currents Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

419 RT050596 3 Currents Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

420 RT050597 1 Currents Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

421 RT050598 15 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

422 RT050599 7 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

423 RT050600 9 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

424 RT050601 11 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

425 RT050602 1 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

426 RT050603 3 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

427 RT050604 5 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 8.30 No Low

433 RT050628 7 Sunrise Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

434 RT050629 5 Sunrise Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

435 RT050630 3 Sunrise Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

436 RT050631 1 Sunrise Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

437 RT050632 2 Sunrise Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

438 RT050633 4 Sunrise Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

439 RT050634 6 Sunrise Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

458 RW050207 6 Skyridge Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

466 RW050462 3 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

467 RW050493 1 Skycrest Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

474 RW060105 10 Rockshore Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

475 RW060120 23000 Newport Coast Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

529 RW060312 9 Shoreridge Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

530 RW060313 9 Shoreridge Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

531 RW060328 21 Coral Cay Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

532 RW060329 22 Coral Cay Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

534 RW060383 16 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

535 RW060384 16 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

536 RW060385 14 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

537 RW060386 12 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

538 RW060387 10 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

539 RW060388 10 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

540 RW060389 8 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

541 RW060390 6 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

542 RW060391 4 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low
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543 RW060392 4 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

544 RW060393 2 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

545 RW060394 2 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

546 RW060395 11 Currents Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

547 RW060396 11 Currents Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

548 RW060397 9 Currents Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

549 RW060398 7 Currents Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

550 RW060399 5 Currents Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

551 RW060400 3 Currents Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

552 RW060401 1 Currents Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

553 RW060402 1 Currents Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

554 RW060403 1 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

555 RW060404 1 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

556 RW060405 3 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

557 RW060406 5 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

558 RW060407 7 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

559 RW060408 9 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

560 RW060409 11 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

561 RW060410 11 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

562 RW060411 15 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

563 RW060412 15 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

564 RW060413 11 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

565 RW060414 11 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

566 RW060415 9 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

567 RW060416 7 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

568 RW060417 7 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

569 RW060418 5 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

570 RW060419 1 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

571 RW060420 1 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

572 RW060421 6 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

573 RW060422 6 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

574 RW060423 8 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

575 RW060424 8 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

576 RW060425 10 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

577 RW060426 10 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low
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579 RW060575 21 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

580 RW060576 23 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

581 RW060577 25 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

582 RW060578 27 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

583 RW060579 29 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

584 RW060580 31 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

585 RW060581 33 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

586 RW060582 35 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

587 RW060583 37 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

588 RW060584 37 Moon Shell Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

589 RW060585 21 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

590 RW060587 23 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

591 RW060588 25 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

592 RW060589 27 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

593 RW060590 29 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

594 RW060591 31 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

595 RW060592 33 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

596 RW060593 37 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

597 RW060594 39 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

598 RW060595 41 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

599 RW060596 43 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

600 RW060597 45 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

601 RW060598 45 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

602 RW060599 42 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

603 RW060600 42 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

604 RW060601 40 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

605 RW060602 38 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

606 RW060603 10 Sea Glass Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

607 RW060604 10 Sea Glass Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

608 RW060605 8 Sea Glass Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

609 RW060606 6 Sea Glass Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

610 RW060607 4 Sea Glass Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

611 RW060608 2 Sea Glass Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

612 RW060645 14 Shore Walk Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

624 SA060011 8 Shadowcast Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low
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625 SA060013 10 Rockshore Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

626 SA060023 25 Observatory Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

628 SB060009 7776 Coast Highway Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

662 SW050361 36 Archipelago Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

664 SW050383 20 Cliffhouse Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

666 SW060026 10 Rockshore Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

668 SW060119 11 Offshore Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

671 SW060157 12 Gondoliers Bluff Newport Coast Los Trancos-Muddy 
Creek 0.00 No Low

15 GA050010 22872 Pelican Hill 
Road South Newport Coast Los Trancos-Muddy 

Creek 37.30 No Medium

18 GA050016 22577 Pelican Hill 
Road South Newport Coast Los Trancos-Muddy 

Creek 25.69 No Medium

19 GA050017 11 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.74 No Medium

37 GB030198 21057 Morning Light Newport Coast Los Trancos-Muddy 
Creek 9.80 No Medium

45 GB040161 50 Shoreridge Newport Coast Los Trancos-Muddy 
Creek 1.00 No Medium

55 GB050007 2 Sea Glass Newport Coast Los Trancos-Muddy 
Creek 1.85 No Medium

89 GB050157 7 Sunrise Newport Coast Los Trancos-Muddy 
Creek 1.95 No Medium

104 NR050178 23000 Newport Coast Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Medium

105 NR050179 23000 Newport Coast Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Medium

106 NR050180 23000 Newport Coast Drive Newport Coast Los Trancos-Muddy 
Creek 0.00 No Medium

154 RS050257 1 Avalon Vista Newport Coast Los Trancos-Muddy 
Creek 0.88 No Medium

461 RW050311 22661 Pelican Hill 
Road South Newport Coast Los Trancos-Muddy 

Creek 0.00 No Medium

1 DM050043 2156 Kraemer Boulevard Brea San Gabriel 
River/Coyote Creek 0.00 No Low

174 RS050757 9721 Farnham Lane Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low

218 RS051544 1251 Citrus Drive La Habra San Gabriel 
River/Coyote Creek 0.00 No Low

631 SW020125 9142 Gordon Avenue La Habra San Gabriel 
River/Coyote Creek 0.00 No Low

640 SW030232 1111 Randall Avenue La Habra San Gabriel 
River/Coyote Creek 0.00 No Low

6 DM060078 11862 Poes Street Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low

7 DM060093 9661 Harle Avenue Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low

21 GA050019 15847 Lambert Road Brea San Gabriel 
River/Coyote Creek 0.00 No Low

70 GB050061 2007 Kraemer Avenue Brea San Gabriel 
River/Coyote Creek 1.84 No Low

81 GB050103 10711 Brookhurst Street Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low

255 RS052201 9901 Cerritos Avenue Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low

281 RS060126 9612 Canton Avenue Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low

312 RS060380 9541 Crestwood Lane Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low

340 RS060641 9412 Gordon Avenue La Habra San Gabriel 
River/Coyote Creek 0.00 No Low

351 RS060854 9951 Chanticleer Road Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low
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373 RS061180 11512 Nearing Drive Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low

375 RS061194 11862 Poes Street Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low

380 RS061279 9661 Harle Avenue Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low

397 RS061565 9661 Harle Avenue Anaheim San Gabriel 
River/Coyote Creek 0.00 No Low

172 RS050730 315 Colleen Place Costa Mesa Santa Ana River 0.00 No Low
189 RS051039 2674 Riverside Drive Costa Mesa Santa Ana River 0.00 No Low
372 RS061176 319 Vista Baya Costa Mesa Santa Ana River 0.00 No Low
440 RT060053 300 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
441 RT060054 302 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
442 RT060055 304 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
443 RT060056 306 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
444 RT060057 308 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
445 RT060058 310 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
446 RT060059 312 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
447 RT060060 314 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
448 RT060061 307 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
449 RT060062 305 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
450 RT060063 303 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
451 RT060064 301 Canoe Pond Costa Mesa Santa Ana River 0.00 No Low
61 GB050025 2618 Santa Ana Avenue Costa Mesa Santa Ana River 0.88 No Medium
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56 GB050052 20262 Trabuco Oaks Drive Trabuco Canyon Aliso Creek 0.13 No Low
57 GB050063 30892 Trabuco Canyon Road Trabuco Canyon Aliso Creek 0.00 No Low

116 RS052003 20482 Trabuco Oaks Drive Trabuco Canyon Aliso Creek 0.00 No Low
158 RS061235 6 Yellowpine Lane Trabuco Canyon Aliso Creek 0.00 No Low

18 GB020326 110 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.28 No Low

29 GB040015 73 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.20 No Low

54 GB050032 1400 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.27 No Low

61 GB050082 116 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.21 No Low

78 GB060015 46 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.09 No Low

81 GB060034 88 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.02 No Low

84 GB060071 145 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.19 No Low

89 RS032227 95 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

91 RS040847 73 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

92 RS041136 319 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

94 RS041572 924 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

106 RS051154 832 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

112 RS051926 174 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

123 RS052242 813 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

128 RS060163 46 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

135 RS060467 105 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

151 RS060811 105 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

233 RW040396 319 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

243 RW050307 1400 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

245 RW050504 18751 Laguna Canyon Road Laguna Beach Laguna Coastal 
Streams 0.00 No Low

256 SA030110 71 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.10 No Low

263 SA050105 73 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

269 SA060036 804 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

275 SW020396 333 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

298 SW050246 110 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

315 SW060086 116 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.21 No Low

317 SW060099 1400 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Low

40 GB040145 174 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.34 No Medium

108 RS051412 1103 Emerald Bay Laguna Beach Laguna Coastal 
Streams 0.00 No Medium

2 GA020022 29145 Antonio Parkway Ladera Ranch San Juan Creek 89.40 No High
3 GA030004 29135 Antonio Parkway Ladera Ranch San Juan Creek 126.00 No High
25 GB030154 28324 Anapamu Street Ladera Ranch San Juan Creek 10.90 No High
32 GB040089 28857 Covenant Hills Drive Ladera Ranch San Juan Creek 1.31 No High
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41 GB040147 29072 Covenant Hills Drive Ladera Ranch San Juan Creek 9.91 No High
42 GB040148 28747 Covenant Hills Drive Ladera Ranch San Juan Creek 1.47 No High
43 GB040151 29495 Cambridge Road Ladera Ranch San Juan Creek 0.90 No High
47 GB040164 1 Katy Rose Lane Ladera Ranch San Juan Creek 12.13 No High
50 GB040173 28198 Sky Ranch Road Ladera Ranch San Juan Creek 0.00 No High
87 NR050273 999 Corporate Drive Ladera Ranch San Juan Creek 0.00 No High
4 GA050030 8 Overlook Drive Ladera Ranch San Juan Creek 0.00 No Low
8 GA060040 16 Mission Ridge Road Ladera Ranch San Juan Creek 0.29 No Low
9 GA060041 4 Coral Blue Street Ladera Ranch San Juan Creek 0.33 No Low
10 GA060042 10 Coral Blue Street Ladera Ranch San Juan Creek 0.35 No Low
11 GA060043 12 Coral Blue Street Ladera Ranch San Juan Creek 0.30 No Low
12 GA060044 14 Coral Blue Street Ladera Ranch San Juan Creek 0.33 No Low
14 GB000220 31951 Violeta Lane Coto De Caza San Juan Creek 0.00 No Low
16 GB020047 12 Oak Canyon Trail Coto De Caza San Juan Creek 0.05 No Low
19 GB020338 23252 Via Dorado Coto De Caza San Juan Creek 0.50 No Low
24 GB030148 28977 Harlequin Street Ladera Ranch San Juan Creek 0.86 No Low
34 GB040099 28568 Sky Ranch Road Ladera Ranch San Juan Creek 0.00 No Low
35 GB040124 28688 Covenant Hills Drive Ladera Ranch San Juan Creek 0.50 No Low
37 GB040140 31021 Via Colinas Coto De Caza San Juan Creek 0.00 No Low
44 GB040152 28737 Covenant Hills Drive Ladera Ranch San Juan Creek 11.70 No Low
48 GB040166 30841 Via Colinas Coto De Caza San Juan Creek 0.00 No Low
49 GB040172 28428 Oberon Road Ladera Ranch San Juan Creek 2.65 No Low
53 GB050021 5 Fox Hole Road Ladera Ranch San Juan Creek 0.25 No Low
55 GB050043 20 Mission Ridge Road Ladera Ranch San Juan Creek 0.35 No Low
58 GB050065 18 Mission Ridge Road Ladera Ranch San Juan Creek 0.39 No Low
59 GB050070 29597 Michael Road Ladera Ranch San Juan Creek 1.34 No Low
60 GB050075 31776 Via Perdiz Coto De Caza San Juan Creek 0.14 No Low
62 GB050086 27802 O'neill Drive Ladera Ranch San Juan Creek 1.83 No Low
64 GB050097 3 Via Presea Coto De Caza San Juan Creek 0.30 No Low
65 GB050106 5 San Jose Street Ladera Ranch San Juan Creek 0.30 No Low
66 GB050115 5 Rickie Lane Ladera Ranch San Juan Creek 0.28 No Low
68 GB050127 23082 Maravilla Lane Coto De Caza San Juan Creek 0.20 No Low
69 GB050147 25571 Meandering Trail Las Flores San Juan Creek 0.09 No Low
70 GB050154 11 San Jose Street Ladera Ranch San Juan Creek 0.00 No Low
71 GB050156 22 Fox Hole Road Ladera Ranch San Juan Creek 0.32 No Low
72 GB050160 15 Broken Arrow Street Ladera Ranch San Juan Creek 0.24 No Low

73 GB050162 31641 Ortega Highway San Juan 
Capistrano San Juan Creek 4.88 No Low

74 GB050169 8 Mission Ridge Road Ladera Ranch San Juan Creek 0.00 No Low
75 GB060004 17 Broken Arrow Street Ladera Ranch San Juan Creek 0.30 No Low
77 GB060012 6 Rickie Lane Ladera Ranch San Juan Creek 0.25 No Low
79 GB060019 15 Fox Hole Road Ladera Ranch San Juan Creek 0.30 No Low
80 GB060026 92 Bell Pasture Road Ladera Ranch San Juan Creek 0.30 No Low
82 GB060041 17 Alexa Lane Ladera Ranch San Juan Creek 0.22 No Low
83 GB060069 10 Thomas Road Ladera Ranch San Juan Creek 0.28 No Low
85 GB060092 1 Broken Arrow Street Ladera Ranch San Juan Creek 0.38 No Low
86 GB060094 31232 Via Colinas Coto De Caza San Juan Creek 0.00 No Low
88 NR060116 27702 Crown Valley Parkway Ladera Ranch San Juan Creek 0.00 No Low
90 RS040823 31661 Via Coyote Coto De Caza San Juan Creek 0.00 No Low
93 RS041418 30822 Via Vista Coto De Caza San Juan Creek 0.00 No Low
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95 RS042345 31932 Via Coyote Coto De Caza San Juan Creek 0.00 No Low
96 RS050320 20 Mission Ridge Road Ladera Ranch San Juan Creek 0.00 No Low
97 RS050321 20 Mission Ridge Road Ladera Ranch San Juan Creek 0.00 No Low
98 RS050671 9 Hartford Court Coto De Caza San Juan Creek 0.00 No Low
99 RS050816 18 Mission Ridge Road Ladera Ranch San Juan Creek 0.00 No Low

100 RS050867 31891 Via Oso Coto De Caza San Juan Creek 0.00 No Low
101 RS050920 5 Keats Court Coto De Caza San Juan Creek 0.00 No Low
102 RS050952 31971 Via Gallo Coto De Caza San Juan Creek 0.00 No Low
104 RS051018 18 Calle De Princesa Coto De Caza San Juan Creek 0.00 No Low
105 RS051143 6 Sutherland Drive Ladera Ranch San Juan Creek 0.00 No Low
107 RS051283 31776 Via Perdiz Coto De Caza San Juan Creek 0.00 No Low
109 RS051670 4 Franciscan Court Ladera Ranch San Juan Creek 0.00 No Low
111 RS051862 6 Surrey Farm Way Ladera Ranch San Juan Creek 0.00 No Low
113 RS051930 23201 Via Celeste Coto De Caza San Juan Creek 0.00 No Low
114 RS051941 25 Rolling Hills Coto De Caza San Juan Creek 0.00 No Low
115 RS051945 8 San Jose Street Ladera Ranch San Juan Creek 0.00 No Low
117 RS052016 22 Sky Ranch Road Ladera Ranch San Juan Creek 0.00 No Low
118 RS052064 2 Franciscan Court Ladera Ranch San Juan Creek 0.00 No Low
119 RS052074 7 Songbird Road Coto De Caza San Juan Creek 0.00 No Low
120 RS052078 9 Broken Arrow Street Ladera Ranch San Juan Creek 0.00 No Low
121 RS052120 31742 Contijo Way Coto De Caza San Juan Creek 0.00 No Low
122 RS052228 31742 Contijo Way Coto De Caza San Juan Creek 0.00 No Low
124 RS052337 3 Clementine Street Coto De Caza San Juan Creek 0.00 No Low
125 RS052354 11 San Jose Street Ladera Ranch San Juan Creek 0.00 No Low
126 RS060055 8 Rickie Lane Ladera Ranch San Juan Creek 0.00 No Low
127 RS060152 1 Broken Arrow Street Ladera Ranch San Juan Creek 0.00 No Low
129 RS060239 15 Fox Hole Road Ladera Ranch San Juan Creek 0.30 No Low
130 RS060307 17 Portmarnoch Court Coto De Caza San Juan Creek 0.00 No Low
131 RS060308 24 Brentano Drive Coto De Caza San Juan Creek 0.00 No Low
132 RS060339 17 Galaxy Isle Ladera Ranch San Juan Creek 0.00 No Low
133 RS060362 21 Bent Oak Coto De Caza San Juan Creek 0.00 No Low
134 RS060446 15 Devonwood Drive Coto De Caza San Juan Creek 0.00 No Low
136 RS060496 5 Running Brook Drive Coto De Caza San Juan Creek 0.00 No Low
137 RS060497 5 Running Brook Drive Coto De Caza San Juan Creek 0.00 No Low
138 RS060534 16 Lusitano Coto De Caza San Juan Creek 0.00 No Low
139 RS060535 16 Lusitano Coto De Caza San Juan Creek 0.00 No Low
140 RS060538 44 Vela Court Coto De Caza San Juan Creek 0.00 No Low
141 RS060569 3 Harlequin Street Ladera Ranch San Juan Creek 0.00 No Low
142 RS060590 3 San Luis Obispo Street Ladera Ranch San Juan Creek 0.00 No Low
143 RS060633 92 Bell Pasture Road Ladera Ranch San Juan Creek 0.00 No Low
144 RS060645 21 Bent Oak Coto De Caza San Juan Creek 0.00 No Low
145 RS060673 48 Castletree Las Flores San Juan Creek 0.00 No Low
146 RS060700 5 Friar Lane Ladera Ranch San Juan Creek 0.00 No Low
147 RS060701 5 Friar Lane Ladera Ranch San Juan Creek 0.00 No Low
148 RS060727 10 Thomas Road Ladera Ranch San Juan Creek 0.00 No Low
149 RS060776 16 Bordeaux Coto De Caza San Juan Creek 0.00 No Low
150 RS060791 8 Rickie Lane Ladera Ranch San Juan Creek 0.00 No Low
152 RS060932 25 Pleasanton Lane Ladera Ranch San Juan Creek 0.00 No Low
153 RS061009 18 Roshelle Lane Ladera Ranch San Juan Creek 0.00 No Low

Page 3 of 7

0037367



County of Orange
Construction Site Inventory

San Diego Region
As of: October 13, 2006

Project 
ID # Permit No. Watershed Project Size ESA? PriorityAddress

154 RS061010 18 Roshelle Lane Ladera Ranch San Juan Creek 0.00 No Low
155 RS061014 31021 Via Colinas Coto De Caza San Juan Creek 0.00 No Low
156 RS061164 8 Heavenly Isle Ladera Ranch San Juan Creek 0.00 No Low
157 RS061207 20 Clydesdale Drive Ladera Ranch San Juan Creek 0.00 No Low
159 RS061512 6 Hampshire Court Ladera Ranch San Juan Creek 0.00 No Low
160 RS061690 4 Dawnwood Ladera Ranch San Juan Creek 0.00 No Low
170 RT050259 2 Evanston Place Ladera Ranch San Juan Creek 0.50 No Low
171 RT050260 1 Evanston Place Ladera Ranch San Juan Creek 0.50 No Low
186 RT050460 21 Anapamu Street Ladera Ranch San Juan Creek 0.00 No Low
187 RT050461 19 Anapamu Street Ladera Ranch San Juan Creek 0.00 No Low
188 RT050462 17 Anapamu Street Ladera Ranch San Juan Creek 0.00 No Low
189 RT050463 15 Anapamu Street Ladera Ranch San Juan Creek 0.00 No Low
190 RT050464 11 Anapamu Street Ladera Ranch San Juan Creek 0.00 No Low
191 RT050465 9 Anapamu Street Ladera Ranch San Juan Creek 0.00 No Low
192 RT050466 7 Anapamu Street Ladera Ranch San Juan Creek 0.00 No Low
193 RT050467 5 Anapamu Street Ladera Ranch San Juan Creek 0.00 No Low
194 RT050468 3 Anapamu Street Ladera Ranch San Juan Creek 0.00 No Low
195 RT050469 1 Anapamu Street Ladera Ranch San Juan Creek 0.00 No Low
196 RT050470 19 Ali Lane Ladera Ranch San Juan Creek 0.00 No Low
197 RT050471 17 Ali Lane Ladera Ranch San Juan Creek 0.00 No Low
198 RT050472 15 Ali Lane Ladera Ranch San Juan Creek 0.00 No Low
199 RT050473 11 Ali Lane Ladera Ranch San Juan Creek 0.00 No Low
200 RT050474 9 Ali Lane Ladera Ranch San Juan Creek 0.00 No Low
201 RT050475 7 Ali Lane Ladera Ranch San Juan Creek 0.00 No Low
202 RT050476 5 Ali Lane Ladera Ranch San Juan Creek 0.00 No Low
203 RT050477 2 Ali Lane Ladera Ranch San Juan Creek 0.00 No Low
204 RT050478 4 Ali Lane Ladera Ranch San Juan Creek 0.00 No Low
205 RT050479 6 Ali Lane Ladera Ranch San Juan Creek 0.00 No Low
206 RT050480 8 Ali Lane Ladera Ranch San Juan Creek 0.00 No Low
207 RT060007 23 Galaxy Isle Ladera Ranch San Juan Creek 0.00 No Low
208 RT060026 1 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
209 RT060027 3 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
210 RT060028 5 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
211 RT060029 7 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
212 RT060030 6 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
213 RT060031 4 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
214 RT060032 2 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
215 RT060034 12 Kelly Lane Ladera Ranch San Juan Creek 0.00 No Low
216 RT060035 14 Kelly Lane Ladera Ranch San Juan Creek 0.00 No Low
217 RT060036 16 Kelly Lane Ladera Ranch San Juan Creek 0.00 No Low
218 RT060037 18 Kelly Lane Ladera Ranch San Juan Creek 0.00 No Low
219 RT060038 20 Kelly Lane Ladera Ranch San Juan Creek 0.00 No Low
220 RT060039 19 Kelly Lane Ladera Ranch San Juan Creek 0.00 No Low
221 RT060040 11 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
222 RT060041 15 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
223 RT060042 17 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
224 RT060043 16 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
225 RT060044 12 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
226 RT060045 10 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
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227 RT060046 8 Julia Street Ladera Ranch San Juan Creek 0.00 No Low
228 RT060048 2 Kelly Lane Ladera Ranch San Juan Creek 11.70 No Low
229 RT060049 4 Kelly Lane Ladera Ranch San Juan Creek 11.70 No Low
230 RT060050 6 Kelly Lane Ladera Ranch San Juan Creek 11.70 No Low
231 RT060051 8 Kelly Lane Ladera Ranch San Juan Creek 11.70 No Low
232 RT060052 10 Kelly Lane Ladera Ranch San Juan Creek 11.70 No Low
234 RW050039 12 Stellar Isle Ladera Ranch San Juan Creek 0.00 No Low
235 RW050040 15 Stellar Isle Ladera Ranch San Juan Creek 0.00 No Low
236 RW050041 11 Stellar Isle Ladera Ranch San Juan Creek 0.00 No Low
237 RW050042 9 Stellar Isle Ladera Ranch San Juan Creek 0.00 No Low
238 RW050043 7 Stellar Isle Ladera Ranch San Juan Creek 0.00 No Low
239 RW050044 5 Stellar Isle Ladera Ranch San Juan Creek 0.00 No Low
240 RW050045 3 Stellar Isle Ladera Ranch San Juan Creek 0.00 No Low
241 RW050046 1 Stellar Isle Ladera Ranch San Juan Creek 0.00 No Low
242 RW050246 30456 Sienna Parkway Ladera Ranch San Juan Creek 0.00 No Low
244 RW050466 3 Via Presea Coto De Caza San Juan Creek 0.00 No Low
246 RW050535 2 Shasta Court Las Flores San Juan Creek 0.00 No Low
247 RW060001 8 San Jose Street Ladera Ranch San Juan Creek 0.00 No Low
248 RW060221 5 Friar Lane Ladera Ranch San Juan Creek 0.00 No Low
249 RW060222 1 Devonwood Drive Coto De Caza San Juan Creek 0.00 No Low
250 RW060541 16 Lusitano Coto De Caza San Juan Creek 0.00 No Low
251 RW060542 16 Lusitano Coto De Caza San Juan Creek 0.00 No Low
252 RW060638 1 Ladbrook Grove Coto De Caza San Juan Creek 0.00 No Low
253 RW060639 1 Ladbrook Grove Coto De Caza San Juan Creek 0.00 No Low
254 RW060640 1 Ladbrook Grove Coto De Caza San Juan Creek 0.00 No Low
255 RW060641 1 Ladbrook Grove Coto De Caza San Juan Creek 0.00 No Low
257 SA050046 22931 Sonriente Trail Coto De Caza San Juan Creek 0.00 No Low
258 SA050063 4 Bell Pasture Road Ladera Ranch San Juan Creek 0.00 No Low
259 SA050068 35 Tumbleweed Street Coto De Caza San Juan Creek 0.00 No Low
260 SA050096 24 Snow Bush Street Ladera Ranch San Juan Creek 0.00 No Low
261 SA050097 9 Becker Drive Ladera Ranch San Juan Creek 0.00 No Low
262 SA050104 10 La Salle Lane Ladera Ranch San Juan Creek 0.00 No Low
264 SA050107 5 Rickie Lane Ladera Ranch San Juan Creek 0.00 No Low
265 SA060003 6 Hallcrest Drive Ladera Ranch San Juan Creek 0.00 No Low
266 SA060006 4 Galaxy Isle Ladera Ranch San Juan Creek 0.00 No Low
267 SA060008 1 San Luis Obispo Street Ladera Ranch San Juan Creek 0.00 No Low
268 SA060024 8 Waltham Road Ladera Ranch San Juan Creek 0.00 No Low
270 SB060013 25606 Crown Valley Parkway Ladera Ranch San Juan Creek 0.00 No Low

271 SG030002 31302 Ortega Highway San Juan 
Capistrano San Juan Creek 0.00 No Low

272 SG030008 33802 Ortega Highway San Juan 
Capistrano San Juan Creek 0.00 No Low

273 SW020346 22 Orion Way Coto De Caza San Juan Creek 0.10 No Low
274 SW020380 2 Wyndham Street Ladera Ranch San Juan Creek 0.10 No Low
276 SW020400 7 Olympic Way Coto De Caza San Juan Creek 0.10 No Low
277 SW030153 11 Pamela Way Coto De Caza San Juan Creek 0.10 No Low
278 SW030227 22 Songbird Road Coto De Caza San Juan Creek 0.10 No Low
279 SW030360 56 Skywood Street Ladera Ranch San Juan Creek 0.10 No Low
280 SW040086 33 Sachem Way Ladera Ranch San Juan Creek 0.25 No Low
281 SW040134 38 Acanthus Las Flores San Juan Creek 0.00 No Low
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282 SW040138 4 Lone Wolf Coto De Caza San Juan Creek 0.00 No Low
283 SW040150 6 Falabella Drive Ladera Ranch San Juan Creek 0.00 No Low
284 SW040154 3 La Salle Lane Ladera Ranch San Juan Creek 0.25 No Low
285 SW040189 27 Chimney Lane Ladera Ranch San Juan Creek 0.00 No Low
286 SW040207 34 Cambridge Court Coto De Caza San Juan Creek 0.10 No Low
287 SW040212 15 Seacliff Coto De Caza San Juan Creek 0.10 No Low
288 SW040213 15 Pebble Beach Coto De Caza San Juan Creek 0.00 No Low
289 SW040231 8 Altimira Coto De Caza San Juan Creek 0.00 No Low
290 SW040250 23 Lewiston Court Ladera Ranch San Juan Creek 0.00 No Low
291 SW050064 5 Fox Hole Road Ladera Ranch San Juan Creek 0.00 No Low
292 SW050111 50 Rolling Ridge Las Flores San Juan Creek 0.00 No Low
293 SW050127 6 Bell Pasture Road Ladera Ranch San Juan Creek 0.00 No Low
294 SW050178 23201 Via Celeste Coto De Caza San Juan Creek 0.00 No Low
295 SW050186 22931 Sonriente Trail Coto De Caza San Juan Creek 0.00 No Low
296 SW050197 15 Bell Pasture Road Ladera Ranch San Juan Creek 0.00 No Low
297 SW050230 31951 Violeta Lane Coto De Caza San Juan Creek 0.00 No Low
299 SW050250 3 Fox Hole Road Ladera Ranch San Juan Creek 0.00 No Low
300 SW050267 21 Kelly Lane Ladera Ranch San Juan Creek 0.00 No Low
301 SW050276 23 Centaurus Way Coto De Caza San Juan Creek 0.00 No Low
302 SW050282 31951 Violeta Lane Coto De Caza San Juan Creek 0.00 No Low
303 SW050283 31951 Violeta Lane Coto De Caza San Juan Creek 0.00 No Low
304 SW050330 49 Flintridge Avenue Ladera Ranch San Juan Creek 0.00 No Low
305 SW050400 5 Rickie Lane Ladera Ranch San Juan Creek 0.00 No Low
306 SW050403 2 Shasta Court Las Flores San Juan Creek 0.00 No Low
307 SW060010 6 Franciscan Court Ladera Ranch San Juan Creek 0.00 No Low
308 SW060023 7 Fayette Circle Ladera Ranch San Juan Creek 0.00 No Low
309 SW060036 31021 Via Colinas Coto De Caza San Juan Creek 0.00 No Low
310 SW060047 4 Crestmont Court Ladera Ranch San Juan Creek 0.00 No Low
311 SW060056 7 Kent Court Ladera Ranch San Juan Creek 0.00 No Low
312 SW060063 8 Forest Street Ladera Ranch San Juan Creek 0.00 No Low
313 SW060076 21 Bent Oak Coto De Caza San Juan Creek 0.00 No Low
314 SW060079 20 Mission Ridge Road Ladera Ranch San Juan Creek 0.00 No Low
316 SW060089 3 San Luis Obispo Street Ladera Ranch San Juan Creek 0.00 No Low
318 SW060108 1 Shepherd Court Ladera Ranch San Juan Creek 0.00 No Low
319 SW060111 22 Baudin Circle Ladera Ranch San Juan Creek 0.00 No Low
320 SW060114 9 Havenhurst Drive Coto De Caza San Juan Creek 0.00 No Low
321 SW060115 10 Hubbard Way Coto De Caza San Juan Creek 0.00 No Low
322 SW060150 5 Friar Lane Ladera Ranch San Juan Creek 0.00 No Low
323 SW060158 3 Eric Street Ladera Ranch San Juan Creek 0.00 No Low
324 SW060165 18 Elissa Lane Ladera Ranch San Juan Creek 0.00 No Low
325 SW060170 8 Rickie Lane Ladera Ranch San Juan Creek 0.00 No Low
326 SW060175 31 Basilica Place Ladera Ranch San Juan Creek 0.00 No Low
327 SW060176 19 Cherry Hills Drive Coto De Caza San Juan Creek 0.00 No Low
328 SW060278 13 Meadow Wood Drive Coto De Caza San Juan Creek 0.00 No Low
329 SW060313 3 Fallow Lane Ladera Ranch San Juan Creek 0.00 No Low

1 GA010021 33977 Ortega Highway San Juan 
Capistrano San Juan Creek 25.00 No Medium

5 GA060033 2 Cloister Court Ladera Ranch San Juan Creek 0.52 No Medium
6 GA060034 1 Alexa Lane Ladera Ranch San Juan Creek 0.19 No Medium
7 GA060035 16 Thomas Road Ladera Ranch San Juan Creek 0.32 No Medium
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13 GB000044 30911 Via Serenidad Coto De Caza San Juan Creek 1.60 No Medium
15 GB010103 17 Oak Canyon Trail Coto De Caza San Juan Creek 3.00 No Medium
17 GB020280 31572 Trigo Trail Coto De Caza San Juan Creek 2.19 No Medium
20 GB030032 27688 Aura Lane Ladera Ranch San Juan Creek 4.80 No Medium
21 GB030043 31921 Apuesto Way Coto De Caza San Juan Creek 10.30 No Medium
22 GB030076 27767 Eton Place Ladera Ranch San Juan Creek 4.00 No Medium
23 GB030132 28277 Oberon Road Ladera Ranch San Juan Creek 13.30 No Medium
26 GB030171 28956 Bell Pasture Road Ladera Ranch San Juan Creek 6.70 No Medium
27 GB030190 28987 Harlequin Street Ladera Ranch San Juan Creek 8.43 No Medium
28 GB030192 31841 Apuesto Way Coto De Caza San Juan Creek 1.69 No Medium
30 GB040030 29215 Ethereal Street Ladera Ranch San Juan Creek 4.80 No Medium
31 GB040074 26 Galaxy Isle Ladera Ranch San Juan Creek 3.87 No Medium
33 GB040094 29145 Antonio Parkway Ladera Ranch San Juan Creek 3.20 No Medium
36 GB040125 19 Starlight Isle Ladera Ranch San Juan Creek 12.20 No Medium
38 GB040141 19 Ali Lane Ladera Ranch San Juan Creek 5.74 No Medium
39 GB040142 29099 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
45 GB040153 20 Michael Road Ladera Ranch San Juan Creek 0.00 No Medium
46 GB040156 29396 Cambridge Road Ladera Ranch San Juan Creek 1.05 No Medium
51 GB050006 41 Michael Road Ladera Ranch San Juan Creek 1.26 No Medium
52 GB050014 9 Pistoria Lane Ladera Ranch San Juan Creek 0.00 No Medium
63 GB050089 1 Aura Lane Ladera Ranch San Juan Creek 1.02 No Medium
67 GB050119 999 Corporate Drive Ladera Ranch San Juan Creek 3.30 No Medium
76 GB060006 8 Rickie Lane Ladera Ranch San Juan Creek 0.29 No Medium

103 RS051012 5 Pine Valley Coto De Caza San Juan Creek 0.00 No Medium
110 RS051856 1 San Jose Street Ladera Ranch San Juan Creek 0.00 No Medium
161 RT041038 12 Stellar Isle Ladera Ranch San Juan Creek 12.20 No Medium
162 RT041039 15 Stellar Isle Ladera Ranch San Juan Creek 12.20 No Medium
163 RT041040 11 Stellar Isle Ladera Ranch San Juan Creek 12.20 No Medium
164 RT041041 9 Stellar Isle Ladera Ranch San Juan Creek 12.20 No Medium
165 RT041042 7 Stellar Isle Ladera Ranch San Juan Creek 12.20 No Medium
166 RT041043 5 Stellar Isle Ladera Ranch San Juan Creek 12.20 No Medium
167 RT041044 3 Stellar Isle Ladera Ranch San Juan Creek 12.20 No Medium
168 RT041045 1 Stellar Isle Ladera Ranch San Juan Creek 12.20 No Medium
169 RT050146 2 Pistoria Lane Ladera Ranch San Juan Creek 0.00 No Medium
172 RT050401 19 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
173 RT050402 17 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
174 RT050403 15 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
175 RT050404 11 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
176 RT050405 9 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
177 RT050406 7 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
178 RT050407 5 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
179 RT050408 3 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
180 RT050409 1 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
181 RT050410 8 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
182 RT050411 14 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
183 RT050412 16 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
184 RT050413 18 Brittlestar Road Ladera Ranch San Juan Creek 19.20 No Medium
185 RT050428 1 Harlequin Street Ladera Ranch San Juan Creek 0.86 No Medium

Page 7 of 7

0037371



PROJECT ID # PROJECT NAME PROJECT LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION

1 ER08930 Tustin Ave Widening Project Tustin Ave from Orangethorpe to 1100' 
southerly 1.43 High Santa Ana River 8

2 ER20495 AC Overlay Resurfacing 2003-
2004 Various Streets in OC < 1 ACRE Low Multiple 

Watersheds 8

3 ER20510 AC Overlay Resurfacing 2004-
2005 Various Streets in OC < 1 ACRE Low Multiple 

Watersheds 8

4 EF03560 Huntington Beach Channel 
Sheet Pile Indianapolis to Adams 5.7 High Santa Ana River 8

5 ER08933 Glassell Street/Bridge Widening 
Project Glassell Street over the SA River 5.5 High Santa Ana River 8

6 ER20469 Skyline Drive Storm drain 
Phase II

Skyline Drive from Loma Roja to 125 ft N 
of Beverly Glen Dr 0.85 Low Newport Bay 8

7 ER20509 Slurry Seal 2004-2005 Various Streets in OC < 1 ACRE Low Multiple 
Watersheds 8

8 ER09042 Walkway at Kids Beach PCH- Highway 1 at 12th Street to Park 
Ave < 1 ACRE Low Huntington Harbor 8

9 EF07371 Huntington Beach Channel 
Cathodic Protection System

HB Channel from Magnolia to 
Indianapolis < 1 ACRE Low Santa Ana River 8

10 ER27725 Overhill Drive Emergency 
Repair 

Overhill Dr. 300 ft. Southerly and     460 
ft. Easterly of Deer haven Dr. < 1 ACRE Low Newport Bay 8

11 EF27751 Atwood Channel Emergency 
Repair Imperial Highway and Kellogg Dr < 1 ACRE Low Santa Ana River 8

12 EF27694 Federal Channel Storm drain 
Repair Down stream of Andrews < 1 ACRE Low Huntington Harbor 8

13 ER08941 Warner Avenue Bridge 
Widening Warner Ave 2.4 High Santa Ana River 8

14 EC41229 El Modena Alley EL Modena Alley fron Spring St to Vine 
St < 1 ACRE Low Santa Ana River 8

15 ER20525 Slurry Seal 2005-2006 Various Streets in OC < 1 ACRE Low Multiple 
Watersheds 8

16 EF27691 Emergency Repair of Santa Ana 
Delhi Channel

Upper Newport Bay to Downstream of 
Mesa Drive < 1 ACRE Low Newport Bay 8

17 ER20301 Santiago Canyon Road 
Drainage

Santiago Canyon Rd at Gertner Estates 
Rd < 1 ACRE Low Santa Ana River 8

18 EH08919 NIX Nature Center Laguna Canyon Road 0.74 High Laguna Coastal 
Streams 9

19 EC28120 Crown Valley Parkway Bridge 
Phase 2 

Crown Valley Pkwy from Jardines to 
Sports Park 4.5 High San Juan Creek 9

20 EF27684 Aliso Creek Invert Repair Aliso Creek Channel 120ft u/s of  AT & 
SF R/R to 460 ft d/s Jeronimo Rd < 1 ACRE Low Aliso Creek 9

21 EV85060 Munger Storm Drain Outlet 
Sand Filter Trabuco Road at Aliso Creek < 1 ACRE Low Aliso Creek 9

22 EH25059 Poche Beach Pedestrian 
Access PCH- Highway 1 < 1 ACRE Low San Clemente 

Coastal Streams 9

23 EC25100 Dana Point Boat Launch Dana Point Harbor < 1 ACRE High Dana Point Coastal 
Streams 9

24 EH08896 O'Neil Park Sewer Conversion 
Project O'neil Park Live Oak Canyon Rd 6.43 High San Juan Creek 9

COUNTY OF ORANGE

2005-06 PEA

 RDMD/CONSTRUCTION MANAGEMENT DIVISION 
CONTRACT INSPECTION PROJECT INVENTORY
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PERMIT NUMBER PERMITEE NAME PROJECT LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION

1 2004-00016 OCWD SA River Channel Garfield to 17th 
Street Approx. 10 Medium Santa Ana 

River 8

2 2003-01712 OCWD SA River Channel 17th ST to 500 ft 
N Chapman Ave Approx. 10 Medium Santa Ana 

River 8

3 2003-0072 OCWD SA River Channel 500ft N 
Chapman Ave to Carbon Creek Approx. 10 Medium Santa Ana 

River 8

4 2005-00376 OCTA SA River @ 22 Freeway Widening Approx. 5 High Santa Ana 
River 8

5 2002-01755 Irvine Community 
Development Co. Trabuco Rd @ F25B01 Jefferey Rd Approx. 30 Medium Newport Bay 8

6 2004-01385 The Irvine Company Irvine Blvd to 2300 ft East of Sand 
Canyon Ave Approx. 5 Medium Newport Bay 8

7 2004-00128 OCTA OCTA Trestle @ J01(Between 
Cherry Ave & Los Alisos Pkwy) Approx.1 High Aliso Creek 9

8 Agreement #        
D96-144 The Irvine Company F06 Peter's Canyon Channel @   I-

5 d/s to Walnut Ave Approx. 120 High Newport Bay 8

COUNTY OF ORANGE

2005-06 PEA

 RDMD/CONSTRUCTION MANAGEMENT DIVISION 
ENCROACHMENT PERMIT  PROJECT INVENTORY
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IC 24 Mobile Wastewater Disposal BMP Fact Sheet 
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IC24 Disposal of Wastewater Generated by Mobile Businesses and Outdoor Activities 
 1 

MINIMUM BEST MANAGEMENT PRACTICES 
Pollution Prevention/Good Housekeeping 
• Dispose of or wastewater according to the 

instructions below.  No wastewater shall be 
disposed of into the storm drain system. 

Training 
• Train employees on these BMPs, storm water 

discharge prohibitions, and wastewater discharge 
requirements. 

• Provide on-going employee training in pollution 
prevention. 

 

 
 

IC24. DISPOSAL OF WASTEWATER GENERATED BY MOBILE BUSINESSES & OUTDOOR 
ACTIVITIES 

 
Best Management Practices (BMPs) 
 
A BMP is a technique, measure or structural control that is 
used for a given set of conditions to improve the quality of 
the stormwater runoff in a cost effective manner.1  The 
minimum required BMPs for this activity are outlined in the 
box to the right.  Implementation of pollution 
prevention/good housekeeping measures may reduce or 
eliminate the need to implement other more costly or 
complicated procedures.  Proper employee training is key 
to the success of BMP implementation. 
  
The BMPs outlined in this fact sheet target the following 
pollutants: 
 

Targeted Constituents 
Sediment x 
Nutrients x 
Floatable Materials x 
Metals x 
Bacteria x 
Oil & Grease x 
Toxic Organic x 
Pesticides x 
Oxygen Demanding x 

 
Purpose of this BMP: 
 
Orange County cities and the County of Orange are mandated under NPDES Permits issued by the California 
Regional Water Quality Control Boards to prohibit the discharge of pollutants and non-storm water runoff into the 
storm drain system.  Therefore, untreated wastewater (including wastewater from mobile detailing, pressure washing, 
steam cleaning, carpet cleaning, or similar activities) shall not be discharged to the storm drain system.   
 
In an effort to help businesses comply with the NPDES Permit, the cities of Orange County, County of Orange, South 
Orange County Wastewater Authority, Orange County Sanitation District, and Irvine Ranch Water District have 
developed the following best management practices (BMPs) for the proper disposal of wastewater generated by 
mobile business operations and outdoor activities.   
 
If you have specific questions regarding any of the BMPs herein, please call your local sewering agency.   
 
 
                                                 
1 EPA " Preliminary Data Summary of Urban Stormwater Best Management Practices” 
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1. General Best Management Practices (BMPs) and Preparation of Work Area 
 
What should I do prior to conducting a job? 
 
The BMPs presented below are intended to help you avoid violating local and state regulations by preventing your 
wastewater from entering the storm drain system. The following BMPs must be followed by all mobile businesses that 
generate wastewater, regardless of the type of surface to be cleaned or cleaning operation to be performed: 
 
• Evaluate the chemicals and compounds used for cleaning and reduce or eliminate the use of those that contain 

solvents, heavy metals, high levels of phosphates, or very high/very low pH exceeding the applicable sanitation 
or sewering agency requirements. 

 
• Walk through the area where the cleaning will occur prior to the start of the job and identify all area drains, yard 

drains, and catch basins where wastewater could potentially enter the storm drain system. 
 
• Block/seal off identified drains or catch basins using sand bags, plugs, rubber mats, or temporary berms.   
 
• Collect all trash and debris from the project area and place them in a trash bin for disposal. 
 
• Sweep all surface areas prior to cleaning to minimize the amount of suspended solids, soil, and grit in  

wastewater. 
 
• Identify the wastewater disposal option that will be used.  Whether you are discharging to landscaping or the 

sanitary sewer, it is necessary that you meet all the requirements identified below.  
 
• Conduct mobile washing in accordance with all operating instructions provided by the equipment supplier.  

Maintain equipment in good working order and routinely check and test all safety features. 
 
What methods can be used to collect wastewater at a site? 
 
There is no specific containment method that must be used for wastewater collection/diversion. However, the system 
must be adequately designed so that the wastewater does not flow into an on-site or off-site storm drain inlet.  All 
mobile businesses should use one of the following methods, regardless of the surface to be cleaned or the type of 
cleaning operation to be performed: 
 
• Portable containment areas can be made from waterproof tarps, heavy-duty plastic, or rubber matting equipped 

with berms to prevent wastewater from running into storm drain inlets or off-site. Materials that have been used 
for berms include sand bags or water-filled tubing. Whatever containment material is used, it must seal tightly to 
the ground so that none of the wastewater can pass under or over the berms.  

 
• When power washing smaller pieces of equipment, containment devices to use may include portable vinyl 

swimming pools, plastic 55-gallon drums on casters, and flat metal or plastic containment pads.  
 
• Depending on the volume of wastewater generated, it may be necessary to use a pump system, which may 

range in size from a wet-dry vacuum to a sump pump. A natural basin from which to pump can also be set up by 
establishing a slightly sloped containment area. 

 
• Stationary or more permanent containment areas can be constructed with cement. Berms and pump systems 

may be used to contain wastewater and divert it to a holding tank. 
 
• Commercial wastewater collection systems are also available for power washing. These systems can range from 

portable wash pits to self-contained water recycling systems. A list of companies selling this type of equipment 
can usually be found in the telephone book under “Pressure Washing Services and Equipment”. 
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• Storm drain inlet covers can be made of an impermeable barrier such as a heavy-duty vinyl or plastic secured in 

place with materials such as concrete blocks, gravel bags, or sand bags. Storm drain inlet covers may also be 
available though commercial vendors. 

 
Note:  Blocking storm drain catch basin inlets in the public right-of-way (i.e. public street, or other publicly owned 
facility)  is prohibited as a method of containment, unless expressly permitted by the municipality typically through an 
encroachment permit process.  Wastewater should be contained on-site prior to entering the public right-of-way.  
Contact the local municipality for more information.   
 
2. Wastewater Disposal Options 
 
How can I dispose of my wastewater? 
 
Wastewater generated by mobile businesses is not allowed in the storm drain or street. However, the wastewater 
may be discharged to landscaping or the sanitary sewer, or it may be picked up and disposed of by a waste hauler. 
Please note that laboratory analysis may be required to establish the proper disposal method.  
 
Choose one of the three wastewater disposal options listed below based upon the following conditions: 
 

Option 1: Discharge Wastewater to a Landscaped Area 
 

The wastewater must meet the following requirements if discharging to landscaping: 
 

• The pH must be between 6.5 and 8.5. This can be checked quickly and easily through the use of pH paper 
test strips. 

 
• The wastewater should not contain: 

 
o Toxic materials. 
o Degreasers. 
o Pollutants that may create a fire or explosion hazard (e.g., gasoline, diesel). 
o Solid or viscous pollutants in amounts sufficient to cause obstruction or blockage of flow. 
o Petroleum oil, or other products of mineral oil origin. 
o Paint. 

 
• In addition, wastewater from cleaning food-related vehicles or areas, vehicle exteriors or engines, and 

buildings with lead- or mercury-based paint should not be discharged to landscaping. 
 

• Filter the wastewater if it contains debris, fibers, or other suspended solids. 
 

• Ensure that the wastewater is fully contained within the landscaped area and will fully infiltrate into the 
ground prior to leaving the job site.  

 
Option 2: Discharge Wastewater to the Sanitary Sewer 

 
The wastewater must comply with the following conditions if disposed of into the sanitary sewer system: 

 
• The wastewater temperature must be less than 140°F (60°C). 

 
• The pH must be between 6.0 and 12.0. This can be checked quickly and easily through the use of pH paper 

test strips. Adjust the wastewater to a pH that is between 6.0 and 12.0. Dilution is not an effective or 
acceptable pretreatment. 
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IC24 Disposal of Wastewater Generated by Mobile Businesses and Outdoor Activities 
 4 

 
• The wastewater quality must comply with the local sanitary sewer district’s discharge limits and 

requirements.  The wastewater should not contain: 
 

o Pollutants that may create a fire or explosion hazard (e.g., gasoline, diesel). 
o Solid or viscous pollutants in amounts sufficient to cause obstruction or blockage of flow. 
o Petroleum oil, non-biodegradable cutting oil, or other products of mineral oil origin. 
o Oil based paint. 

 
• No wastewater shall be discharged into any publicly owned sewer manholes without the sewer agency’s 

express authorization.  
 
• Filter the wastewater if it contains debris, fibers, or other suspended solids. 

 
• If chemicals (e.g., solvents or acids) are used during the cleaning process, additional precautions may be 

needed. Contact your local sanitation district to learn if wastewater containing these chemicals requires 
pretreatment before discharge to the sanitary sewer or if it needs to be treated as hazardous waste. 

 
• Ensure that the wastewater is released at a flow rate and/or concentration, which will not cause problems, 

pass through, or interference with the sewerage facilities.  
 

• Utilize an approved discharge point such as: 
 

o Privately owned cleanout (or sink, toilet or floor drain), oil/water separator, or below ground clarifier 
at the client’s property where the wash water is generated; 

o Privately owned industrial sewer connection at the client’s property where the wash water is 
generated; 

o Waste hauler station at sanitary sewer facility; and 
o Any other disposal points approved by the sanitary sewer facility. 

 
• Maintain a logbook of all discharges. 
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IC24 Disposal of Wastewater Generated by Mobile Businesses and Outdoor Activities 
 5 

Option 3:  Dispose of Wastewater Using a Professional Hazardous Waste Hauler 
 

Wastewater that can be characterized in any of the following ways must be disposed of using a hazardous waste 
hauler: 

 
• Is corrosive (as indicated by a pH value of less than 5.5) or caustic (as indicated by a pH value of greater 

than 10.0). 
 

• Contains a pollutant that may create a fire or explosion hazard (e.g., gasoline, diesel fuel). 
 

• Contains solid or viscous pollutants in amounts sufficient to cause obstruction or blockage of flow. 
 

• Contains petroleum oil, non-biodegradable cutting oil, or other products of mineral oil origin. 
 
• Contains other potential hazardous wastes.  Examples of other potential hazardous wastes include: 

 
o Wastewater generated from power washing old paint off a building. Paint chips need to be 

collected, evaluated, and disposed of properly. Paint chips cannot be left on the ground at the job 
site. Old paint stripped off commercial buildings may contain metals (e.g., lead, chromium, 
cadmium, and mercury), causing it to be a regulated hazardous waste. 

o Wastewater used in conjunction with certain solvents and degreasing agents, which may cause the 
wastewater to be classified as a listed or characteristic hazardous waste. 

 
You must comply with the following conditions if a hazardous waste hauler is used: 

 
• Ensure that the waste hauler is certified by the appropriate sanitary sewering agency and the Orange 

County Health Care Agency, is Hazardous Waste DOT certified, and is complying with applicable discharge 
regulations, which may include obtaining necessary permits and conducting water quality monitoring 
requirements.  Please contact the Orange County Health Care Agency and/or your local fire department for 
specific requirements. 

 
• Identify the wastes involved and determine if a hazardous waste has been generated.  
 
• Maintain a logbook of all discharges and hazardous waste manifests, if applicable. 

 
For additional information contact: 
 
County of Orange Stormwater Program 
Resources & Development Management Department 
Watershed & Coastal Resources Division 
(714) 567-6363 
Or Visit: 
www.ocwatersheds.com 
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 8/Santa Ana Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 Brea Canyon Oil Co. Medium Biennial May 4. 2005 (Matt 
Tucker) No violations No 1311 None Brea Unincorp. San Gabriel 

River/Coyote Creek

2 Nieto & Sons Trucking, Inc. Medium Biennial 4/22/2005 (Matt 
Tucker) No violations No 4212 None Brea Unincorp. San Gabriel 

River/Coyote Creek

3 West Newport Oil Co. Medium Biennial 5/6/2005 (Matt 
Tucker) No violations No 1311 None Costa Mesa 

Unincorp. Newport Bay

4 Auto Bank Center Medium Biennial 5/6/2005 (Matt 
Tucker) No violations No 3711 None Midway City Unincorp. Huntington Harbor

5 Plants Etc, Inc. (DBA: Architectural 
Pottery) Medium Biennial 4/21/2005 (Matt 

Tucker) No violations No 3272 None Midway City Unincorp. Huntington Harbor

6 Merlex Stucco, Inc. High Annual November 14, 2003 
(Duc Nguyen) No violations No 6/30/2005 (Duc 

Nguyen) No violations No 6/28/06 (Duc 
Nguyen) No violations No 3299 830S012070 Olive Unincorp. Huntington Harbor

7 R.J. Noble Company High Annual November 13, 2003 
(Grant Sharp) No violations No May 4. 2005 (Matt 

Tucker) No violations No 6/19/06 (Duc 
Nguyen) No violations No 2951 830S002062 Olive Unincorp. Santa Ana River

8 Catalina Pacific Concrete High Annual November 4, 2003 
(Matt Tucker) No violations No 4/29/2005 (Matt 

Tucker) No violations No 6/5/06 (Duc 
Nguyen) No violations No 3273 830S012327 Santiago Cyn. 

Unincorp. Santa Ana River

9 Bordier's Nursery, Inc. High Annual August 13, 2003 (Grant 
Sharp) No violations No 4/20/2005 (Matt 

Tucker) No violations No 6/6/06 (Duc 
Nguyen) No violations No 181 820030028 Irvine Unincorp. Newport Bay

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

2003-04 REPORTING PERIOD

WATERSHEDCITY_CODE

Medium PriorityMedium Priority

2004-05 REPORTING PERIOD

SIC CODE WDID No.

2005-06 REPORTING PERIOD

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadhseet 

1 of 1
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

1 Santiago Greenhouse Medium Nurseries and 
greenhouses As Needed 5261 El Modena Unincorp. San Gabriel River

2 Romero's Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed La Habra Unincorp. San Gabriel River

3 Speed Shop USA Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed La Habra Unincorp. San Gabriel River

4 Andy K Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

5 Auto Pro Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

6 Auto World Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

7 BJ Auto Body and Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed Midway City Unincorp. Huntington Harbor

8 Benson Auto Body & Paint, Inc. Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7539 Midway City Unincorp. Huntington Harbor

9 Bolsa Auto Repair & Smog Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

10 Bolsa Radiator Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 Midway City Unincorp. Huntington Harbor

11 Bolsa Smog Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

12 Bolsa Transmission Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 0 Midway City Unincorp. Huntington Harbor

13 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

14 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

15 Dealers Detail Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

16 Do's Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 Midway City Unincorp. Huntington Harbor

17 Duffy Electric Boat Company Medium
Boat mechanical repair, 
maintenance, fueling, or 
cleaning

As Needed April 15, 2004 (Duc 
Nguyen)

No Issues- BMPs 
effective No Sunset Beach Unincorp. Huntington Harbor

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODESIC CODE

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 

1 of 4
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODESIC CODE

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

18 Jake's Automotive Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9999 Midway City Unincorp. Huntington Harbor

19 Jet Performance Automtive Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 Midway City Unincorp. Huntington Harbor

20 KBL Transmissions Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

21 Midas Auto Systems Experts Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 Midway City Unincorp. Huntington Harbor

22 Midway Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

23 Midway Collision Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 Midway City Unincorp. Huntington Harbor

24 Preferred Plastering Medium Painting and coating As Needed Midway City Unincorp. Huntington Harbor

25 Pro Mufflers and Brakes Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7549 Midway City Unincorp. Huntington Harbor

26 Quality Service Co., Inc. (Service 
Dept.) Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 Midway City Unincorp. Huntington Harbor

27 Reliable Transmission Service Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 Midway City Unincorp. Huntington Harbor

28 Sarkis Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 Midway City Unincorp. Huntington Harbor

29 S-Class Motors Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 Midway City Unincorp. Huntington Harbor

30 Smith Plastering Medium Painting and coating As Needed Midway City Unincorp. Huntington Harbor

31 Terk Auto Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

32 Top Quality Auto Center, Inc. Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5531 Midway City Unincorp. Huntington Harbor

33 24 Hour Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Olive Unincorp. Santa Ana River

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODESIC CODE

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

34 Rossmoor Arco 81782 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 Rossmoor Unincorp. Huntington Harbor

35 Rossmoor Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7542 Rossmoor Unincorp. Huntington Harbor

36 West Coast Firestone Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 Rossmoor Unincorp. Huntington Harbor

37 Stop 'N Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7542 Sunset Beach Unincorp. Huntington Harbor

38 Sunset Auto Salon Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed April 15, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued No 7542 Sunset Beach Unincorp. Huntington Harbor

39 Sunset Auto Shop Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 Sunset Beach Unincorp. Huntington Harbor

40 Sunset Beach Chevron Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Sunset Beach Unincorp. Huntington Harbor

41 Santa Ana Country Club Medium
Golf courses, parks and 
other recreational 
areas/facilities

As Needed May 6, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued No Santa Ana Hts. Unincorp. Newport Bay

42 ARCO #192 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 Santa Ana Hts. Unincorp. Newport Bay

43 Shell Service Station #136052 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 Santa Ana Hts. Unincorp. Newport Bay

44 UNOCAL #5372 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 Yorba Linda Unincorp. Santa Ana River

45 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed Brea Uninorp. San Gabriel River

46 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed 783 Brea Uninorp. San Gabriel River

47 Cal-Native Plants, LLC Medium Nurseries and 
greenhouses As Needed Silverado Unincorp. Santa Ana River

November 9, 2005 
(Christine Hanson)

Uncovered bins and piles 
of manure. Drainage pipe 
from horse stall discharges 
to Aliso Creek. Wash 
downs located next to 
creek.

May 9, 2006 
(Christine Hanson)

Water still turned on at 
wash down rack #1. Still 
needs improvement with 
manure handling (more 
dumpsters or more 
frequent pickups).

Added to inventory during 2005-06 Reporting Period
Addressed manure 
handling issues with 
staff

YesOctober 6, 2005 
(Christine Hanson) Aliso CreekSilverado Unincorp.48 High

Facilities tributary to 
303(d) water body 
impaired for pollutant 
generated on site

Annually prior to 
storm seasonSantiago Ranch Stables (Lease)

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODESIC CODE

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

49 Newport Dunes Waterfront Resort 
(Lease) High

Boat mechanical repair, 
maintenance, fueling, or 
cleaning

Annually prior to 
storm season

March 30, 2006 
(Christine Hanson)

Addressed boat 
washing issues with 
staff. BMPs must be 
implemented.

Yes May 22, 2006 
(Christine Hanson)

Staff boat wash area now 
drains to landscape. 
Signage placed at public 
boat wash area.

Newport Beach Newport Bay

50 Frank's Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Anaheim Unincorp. Huntington Harbor

51 Meynard Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Anaheim Unincorp. Huntington Harbor

52 Mike's Place Medium Automobile sales and 
engine cleaning As Needed Anaheim Unincorp. Huntington Harbor

53 Mother Truckers Medium
Automobile and other 
vehicle body repair or 
painting

As Needed Midway City Unincorp. Huntington Harbor

Added to inventory during 2005-06 Reporting Period

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange -  Follow-up Inspections of Retail Food Facilities (Following HCA Observation)
Region 8/Santa Ana Region

2005-06 PEA

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-
UP INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

DATE OF HCA 
INSPECTION RESULTING 
IN OBSERVATION

HCA 
OBSERVATION

DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

DATE OF HCA 
INSPECTION RESULTING 
IN OBSERVATION

HCA OBSERVATION DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste handling 
issues with facility November 8, 2005 (HCA) AA64 Maintenance Records: Lack 

of/not current
February 27, 2006 
(Christine Hanson)

Discussed use of maintenance 
records for grease interceptor. 
Manager states they will post 
and use maintenance log.

March 28, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

April 17, 2006 (Christine 
Hanson)

No records available. Trash 
bins not covered.Contacted 
manager by phone. 

 May 17, 2006 (Christine 
Hanson) - follow up to 
above

Records were available.

Harry's Grill June 8, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

July 26, 2004 (Duc 
Nguyen)

Notice of Non-Compliance 
Issued March 30, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

Does not have grease traps or 
grease interceptor.

Sunset Beach, 
Unincorp. Huntington Harbor

Harbor House Café March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste handling 
issues with facility March 21, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

Does not appear to have 
grease traps or grease 
interceptor.

Sunset Beach, 
Unincorp. Huntington Harbor

December 8, 2004 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

February 2, 2005 (Christine 
Hanson)

Waste handling issues 
identified 

April 19, 2005 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

May 18, 2005 (Duc 
Nguyen)

Addressed waste handling 
issues with facility; Notice of 
Non-Compliance issued

Captain Jack's Sunset Beach, 
Unincorp. Huntington Harbor

Harpoon Harry's Sunset Beach, 
Unincorp. Huntington Harbor

King Neptune's 
Seafood

Sunset Beach, 
Unincorp. Huntington Harbor

Pancho Frijoles March 21, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

May 17, 2006 (Christine 
Hanson)

Does not appear to have 
grease traps or grease 
interceptor.

Sunset Beach, 
Unincorp. Huntington Harbor

El Pollo Loco NA NA Response to complaint May 
2, 2006 (Christine Hanson)

Evidence of irrigation water 
filling sump drain 
(overwatering).

Orange (Unincorp - 
Modena) Santa Ana River

Sunset Beach, 
Unincorp. Huntington Harbor

Huntington HarborSunset Beach, 
Unincorp.

Does not appear to have 
grease traps or grease 

interceptor.
Woody's Diner March 21, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 

Hanson)

2003-04 REPORTING PERIOD

BUSINESS NAME

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

Jack In The Box

WATERSHEDCITY_CODE

County of ORane/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 9/San Diego Region

2005-06 PEA

DATE OF INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP  
INSPECTION

DATE OF INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP  
INSPECTION

1 Catalina Pacific Concrete High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant Sharp) No Violations No 6/22/06 (James 

Fortuna) No violations No 3273 930I006261 Ortega Highway 
Unincorporated San Juan Creek

2 Quest Diagnostics Medium As Needed February 3, 2004 (Grant 
Sharp) No Violations No N/A N/A Unknown None Ortega Highway 

Unincorporated San Juan Creek

3 Olsen Pavingstone, Inc. Medium As Needed January 28, 2004 (Grant 
Sharp) No Violations No N/A N/A 3271 None Ortega Highway 

Unincorporated San Juan Creek

4 Oglebay Norton Industrial Sand,
Inc. High Annual February 6, 2004 (Grant 

Sharp) No Violations No N/A N/A 7/6/2005 (Grant Sharp) No Violations No 6/22/06 (James 
Fortuna) No violations No 1446 930I000990 Ortega Highway 

Unincorporated San Juan Creek

5 Cemex, Inc. High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant Sharp) Better tracking controls 

needed at two driveways No 6/22/06 (James 
Fortuna)

No violations 
(Improved 
Tracking 
Controls)

No 3273 930I013411 Ortega Highway 
Unincorporated San Juan Creek

6 CR& R High Annual January 27, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/29/2005 (Christine 

Hanson/Grant Sharp)
No SWPPP on site, stains 
in parking lot No

May 25, 2006 
(Christine 
Hanson)

No SWPPP on 
site. Parking lot 
required clean 
up. 

Yes June 15, 2006 
(Christine Hanson)

Confirmed that 
they had a 
SWPPP

4214 930I014441 Ortega Highway 
Unincorporated San Juan Creek

7 Ewles Materials- San Juan 
Capistrano High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 3281 930I011101 Ortega Highway 

Unincorporated San Juan Creek

8 Northrop Grumman Capistrano 
Test Site Medium As Needed February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A 8734 San Clemente 
Unincorporated San Mateo Creek

9 Tierra Verde Industries (La Pata
Greenwaste) High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/5/06 (Duc 
Nguyen) No Violations No 2875 930I014449 San Juan Capistrano 

Unincorporated San Juan Creek

10 Prima Deshecha Landfill High Annual February 3, 2004 (Duc 
Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 

Nguyen) No Violations No 4953 930I005260 San Juan Capistrano 
Unincorporated

San Clemente 
Coastal Streams

11 Santa Margarita Water District, 
Chiquita Water Plant High Annual February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 4952 930I005771 Ortega Highway 

Unincorporated San Juan Creek

12 Dana Point Shipyard (Industrial) High Annual November 13, 2003 (Duc 
Nguyen)

Additional BMPs 
Needed Yes

December 10, 2003 
(Duc Nguyen, Grant 
Sharp)

No Violations 4/21/2005 (SDRWQCB) No Violations No 5/31/06 (Duc 
Nguyen) No Violations No 3732 CA0109313 Dana Point Harbor Dana Point Coastal 

Streams

WATERSHEDCITY_CODEWDID No.SIC CODE

2003-04 REPORTING PERIOD

 INSPECTION 
FREQUENCYPRIORITY

2005-06 REPORTING PERIOD2004-05 REPORTING PERIOD

BUSINESS NAME

Medium Priority 

Medium Priority 

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

1 Color Spot Nurseries High Nurseries and 
greenhouses N As Needed May 31, 2006 

(Christine Hanson)

Overall good. Requires 
some secondary 
containment for oil.

No 5199 Ortega Highway 
Unincorporated San Juan Creek

2 DM Color Express, Inc. (Nursery) High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
In process of moving to 
San Juan Capistrano. No 782 Ortega Highway 

Unincorporated San Juan Creek

3 Norman's Nursery, Inc. High Nurseries and 
greenhouses N As Needed June 19, 2006 

(Christine Hanson)
No issues. Good 
irrigation practices. No 5193 Trabuco Canyon San Juan Creek

4 O'Connell Landscape Maintenance High Landscaping (and 
hardscape installations) N As Needed June 15, 2006 

(Christine Hanson) No issues. No Ortega Highway 
Unincorporated San Juan Creek

5 Sakaida Nursery High Nurseries and 
greenhouses N As Needed June 12, 2006 

(Christine Hanson)
Most nursery irrigation 
water infiltrates. No 5193 Trabuco Canyon San Juan Creek

6 Tree of Life Nursery High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
No issues.  Exccellent 
BMP implementation. No 100 Ortega Highway 

Unincorporated San Juan Creek

7 T-Y Nursery High Nurseries and 
greenhouses N As Needed June 8, 2006 

(Christine Hanson)

Requires secondary 
containment in several 
areas.

No 5261 Trabuco Canyon San Juan Creek

8 Lake Forest Golf & Practice Center 
(Lease) High

Golf courses, parks and 
other recreational 
areas/facilities

N As Needed April 4, 2006 
(Christine Hanson)

Illegal discharge. Told to 
immediately stop all 
discharge to Aliso 
Creek.ACO issued April 
20, 2006

Yes April 20, 2006 
(Christine Hanson)

Discharging to 
retarding basin for 
infiltration on 
interim basis. 
Preparing plans for 
structural BMP. 
Full inspection 
conducted. Issues 
with maintenance 
yard to be 
addressed.

Lake Forest Aliso Creek

9 Oaks/Blenheim Exhibition High N May 1, 2006 (Christine
Hanson)

Wash rack drainage 
must be improved. Other 
issues.

No San Juan 
Capistrano San Juan Creek

10 Genesis Growers LLC High Nurseries and 
greenhouses N May 18, 2006 

(Christine Hanson)
In process of moving. No 
issues noted. No Ortega Highway 

Unincorporated San Juan Creek

11 Miramar Wholesale Nurseries High Nurseries and 
greenhouses

N May 18, 2006 
(Christine Hanson)

Over irrigation, 
discharging to highway. 
Moving by Oct. 1, 2006.

No Ortega Highway 
Unincorporated San Juan Creek

12 Arco AM/PM #6550 High Retail or wholesale fueling Y As Needed
11/28/05 Christine 
Hanson (HCA Follow-
Up)

Uncovered trash bin. 
Store hazardous waste 
there for pick up. Trench 
drain in front of trash 
enclosure.

No Ladera Ranch San Juan Creek

13 Mobil Service Station High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna)

Adjust landscape 
sprinklers to reduce any 
excess runoff.  Cleanup 
trash near storm drains.

No 5541 Ladera Ranch San Juan Creek

14 Coto de Caza Golf & Raquet Club High
Golf courses, parks and 
other recreational 
areas/facilities

Y As Needed 5/31/2006 (Duc 
Nguyen)

ACO issued for in 
adequate 
implementation of bmps

No 7992 Trabuco Canyon San Juan Creek

15 Las Flores Chevron High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna) No Violations No Las Flores San Juan Creek

SIC CODE CITY_CODE WATERSHEDBUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

SIC CODE CITY_CODE WATERSHEDBUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

16 Cook's Corner Restaurant High Eating or drinking 
establishments Y As Needed Trabuco Canyon Aliso Creek

17 Avendale Recreation Center High
Golf courses, parks and 
other recreational 
areas/facilities

Y As Needed Ladera Ranch San Juan Creek

18 Baskin-Robbins Ice Cream High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

19 Bothers West Bistro High Eating or drinking 
establishments Y As Needed Las Flores San Juan Creek

20 Bruegger's Bagels/Haagen Daz High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

21 Burger King High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

22 Dove Canyon Steakhouse High Eating or drinking 
establishments Y As Needed Trabuco Canyon San Juan Creek

23 Jack In The Box  #3387 High Eating or drinking 
establishments Y As Needed Las Flores San Juan Creek

24 Jalapeno's Mexican Food High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

25 Kanpai Sushi High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

26 Lamppost Pizza High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

27 McDonald's of Ladera Ranch High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

28 Mesa Food & Liquor High Eating or drinking 
establishments Y As Needed Las Flores San Juan Creek

29 Panda Express High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

30 Pick Up Stix High Eating or drinking 
establishments Y As Needed Las Flores San Juan Creek

31 Pizza Hut #705060 High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

32 Quikwok High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

33 San Giovani High Eating or drinking 
establishments Y As Needed Trabuco Canyon San Juan Creek

34 Senor Licos Mexican Restaurant High Eating or drinking 
establishments Y As Needed Trabuco Canyon San Juan Creek

35 Starbucks Coffee High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

36 Subway Sandwiches High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

37 Taco Bell High Eating or drinking 
establishments Y As Needed Las Flores San Juan Creek

38 Taco Mesa High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

39 Togo's High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

40 Trabuco Oaks Steakhouse High Eating or drinking 
establishments Y As Needed Trabuco Canyon San Juan Creek

41 KFC #Y305-001 High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

42 Coto General Store High Eating or drinking 
establishments Y As Needed San Juan Creek

43 Jack in the Box #3270 - Trabuco High Eating or drinking 
establishments Y As Needed San Juan Creek

44 Newport Rib at Ladera Ranch High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

45 Pavilions High Eating or drinking 
establishments Y As Needed San Juan Creek

46 Z Pizza High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Facility Follow-up Inspections 
Spreadsheet for information on inspections resulting in stormwater observations.
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

SIC CODE CITY_CODE WATERSHEDBUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

47 St. Michael's Seminary High Eating or drinking 
establishments Y As Needed San Juan Creek

48 Maggie Moos Ice Cream &  Treatory High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

49 Rose Canyon Cantina High Eating or drinking 
establishments Y As Needed Trabuco Canyon San Juan Creek

50 Pacific Whey Café High Eating or drinking 
establishments

Y
As Needed Ladera Ranch San Juan Creek

51 Beachfire Bar and Grill High Eating or drinking 
establishments

Y
As Needed Ladera Ranch San Juan Creek

52 Picante Mariscos High Eating or drinking 
establishments

Y
As Needed San Juan Creek

53 Infusion Restaurant & Bar High Eating or drinking 
establishments

Y
As Needed San Juan Creek

54 Roma D' Italia High Eating or drinking 
establishments

Y
As Needed San Juan Creek

55 Rancho Capistrano High Eating or drinking 
establishments Y As Needed San Juan 

Capistrano San Juan Creek

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Facility Follow-up Inspections 
Spreadsheet for information on inspections resulting in stormwater observations.
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2005-06 PEA

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-
UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Management comapany 
maintains. Management 
company being sent Notice of 
Non-Compliance

N/A Ladera Ranch San Juan Creek

May 15, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 20, 2006 
(Christine Hanson)

Instructed to cover bins, improve
bagging, & break down boxes. 
Told that no liquid discharge is 
allowed.

N/A

2 Burger King August 3, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

October 11, 2005 
(Christine Hanson) Had current records N/A Ladera Ranch San Juan Creek

3
Bruegger's 
Bagels/Haagen 
Daz

August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

States does no cooking/States 
trash bins shared and 
management company 
maintains

N/A Ladera Ranch San Juan Creek

4 Starbucks Coffee August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Westar Management comapany 
maintains. Management 
company being sent Notice of 
Non-Compliance

N/A Ladera Ranch San Juan Creek

5 Quikwok May 10, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

July 20, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued August 19, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen) Issues addressed. N/A N/A August 8, 2005 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current and AA61

10/24/2006 
(Christine Hanson)

Maintenance records were 
available. Observed uncovered 
trash bins. Will contact 
management company.

N/A Ladera Ranch San Juan Creek

6 Jalapeno's 
Mexican Food August 30, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued N/A N/A April 13, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current and AA61

June 5, 2006 
(Christine Hanson)

No maintenance log available.
Rendered grease container 
covered with grease and grease 
spills on pavement. Discussed

N/A Ladera Ranch San Juan Creek

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 24, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility

March 31, 2005 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

May 2 & 9, 2005 
(Christine Hanson

After meeting with the General
Manager, issues were 
addressed.

8 Jack In The Box  
#3387 October 29, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A Las Flores San Juan Creek

9 Taco Bell #19895 March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 (Christine 
Hanson)

Discussed maintenance 
records, provided log sheet & 
Brochures

N/A N/A Las Flores San Juan Creek

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A February 6, 2006 

(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

March 30, 2006 
(Christine Hanson)

Trash observed in enclosure,
grease on concrete surrounding 
rendered grease 55-gal drum. 
Instructed to clean up. Provided

N/A

March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 (Christine 
Hanson)

May 9, 2005 Discussed 
maintenance records, 
provided log sheet & 
Brochures

N/A N/A

11

City Buffet 
(Formerly Dove 
Canyon 
Steakhouse)

August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Addressed waste handling 
issues with facility N/A N/A Trabuco Canyon San Juan Creek

12 San Giovani August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued N/A N/A Trabuco Canyon San Juan Creek

13 Mesa Food & 
Liquor October 29, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A Las Flores San Juan Creek

October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 
2005 (Christine 
Hanson)

Grease spills, trash & debris 
observed in trash enclosure. 
Cleaned while staff present. 
Discussed issues with manager.

N/A

March 3, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/Not 
Current

April 18, 2006 
(Christine Hanson)

Common grease interceptor. 
Property Management 
Company, Westar, maintains 
records.

N/A

San Juan CreekLadera Ranch14
Newport Rib 
Company at 

Ladera Ranch

San Juan CreekLas Flores

BUSINESS 
NAME

San Juan Creek

7 Las Flores 
Chevron

2003-04 REPORTING PERIOD

10 Pick Up Stix

After meeting with the 
General Manager, 
issues were 
addressed.

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

CITY_CODE

May 2 & 9, 2005 
(Christine Hanson)

WATERSHED

Las Flores

1 Lampost Pizza
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2005-06 PEA

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-
UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

BUSINESS 
NAME

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

CITY_CODE WATERSHED

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 
2005 (Christine 
Hanson)

Trash bins open. Manager states
they have requested third trash 
container.

N/A

March 13, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures.

April 19, 2006 
(James Fortuna)

Trash bins open and shared by 
multiple businesses.  Liquid 
waste/debris on ground from 
neighboring business.  Had bins 
closed and area swept.

N/A

16 ARCO AM/PM 
#6550

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 
2005 (Christine 
Hanson)

Uncovered trash bin. Store 
hazardous waste there for pick 
up. Trench drain in front of trash 
enclosure.

N/A Ladera Ranch San Juan Creek

17 Pavilions #2703 October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 29, 
2005 (Christine 
Hanson)

No problem observed. Trash 
bins closed and enclosure area 
clean.

N/A Ladera Ranch San Juan Creek

November 18, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

February 27, 2006 
(Christine Hanson)

Trash bins uncovered and mops
drip-drying over storm drain. 
Discussed issues. School will 
cover enclosure and move mop 

N/A

April 21, 2006
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 21, 2006 
(Christine Hanson)

States the trash bin enclosure 
will be covered in the fall before 
storm season.

N/A

19 Coto General 
Store January 10, 2006

AA61 Condition of refuse 
containers & trash bin 
enclosures

February 21, 2006 
(Christine Hanson)

Trash bin closed. Enclosure area
appears to be storage area for 
miscellaneous and discards. No 
food or general trash noted on 
ground.

N/A Coto De Caza San Juan Creek

20 KFC #Y305-001 March 30, 2006 
(HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

April 18, 2006 
(Christine Hanson)

Had current records.  Had 
washed down sidewalks. 
Discussed issues with staff.

N/A Ladera Ranch San Juan Creek

21 Pizza Hut # 
705060

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Enclosure does not permit bins 
to open or close properly. Will 
discuss issue with Westar 
Management.

N/A Ladera Ranch San Juan Creek

22
Subway 
Sandwiches -
Antonio Pkwy.

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Trash bin lids open. Can't close 
within enclosure. Will talk to 
Westar.

N/A Ladera Ranch San Juan Creek

23 Panda Express 
#886

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures.  AA64 
Maintenance Records:  
Lack of/not current

April 18, 2006 
(James Fortuna)

Instructed to keep bins closed (1 
of 2 open).  No maintenance 
records - provided maintenance 
log sheet for grease interceptor.

N/A Ladera Ranch San Juan Creek

24 Maggie Moos Ice 
Cream & Treatery

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(James Fortuna)

Trash bin lids were closed 
following inspection of Z Pizza 
on the same day.  Instructed to 
keep lids closed.

N/A Ladera Ranch San Juan Creek

25 Pacific Whey Café April 13, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 5, 2006 
(Christine Hanson)

Rendered grease container 
covered with grease and grease 
spills on pavement. Staff told to 
wipe up spills and keep 
container clean on outside

N/A Ladera Ranch San Juan Creek

26 Beachfire Bar and 
Grill May 16, 2006 (HCA)

A61 Condition of Refuse 
Containers & Trash Bin 
Enclosures                 A63
Improper Methods for 
Spill Cleanup/Hosing 

May 26, 2006 
(Christine Hanson)

Discussed record keeping, trash 
bin maintenance and proper 
cleanup methods

N/A Ladera Ranch San Juan Creek

27 Baskin-Robbins 
Ice Cream

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 25, 2006 
(Christine Hanson)

Bags of trash on ground in 
enclosure. Instructed manager 
to have area cleaned up. 
Provided poster and trash 
enclosure stickers to manager. 

N/A Ladera Ranch San Juan Creek

28 Rose Canyon 
Cantina

February 7, 2006 
(HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 21, 2006 
(Christine Hanson)

Had receipts for cleaning 
interceptor. Will post 
maintenance log.

N/A Trabuco Canyon San Juan Creek

15 Z Pizza Ladera Ranch San Juan Creek

18 St. Michael's 
Seminary School San Juan CreekSilverado
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2005-06 PEA

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-
UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

BUSINESS 
NAME

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

CITY_CODE WATERSHED

29 Picante Mariscos May 26, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson) Had current records. N/A Ladera Ranch San Juan Creek

30 Mac Donalds of 
Ladera Ranch May 31, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson)

Discussed record keeping. 
Westar Mgt. will provide records 
to tenant in future. 

N/A Ladera Ranch San Juan Creek

31 Trabuco Oaks 
Steak House April 6, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 13, 2006 
(Christine Hanson) Currently has records. N/A Trabuco Canyon San Juan Creek

32 Infusion 
Restaurant & Bar June 13, 2006 (HCA)

A61 Condition of Refuse 
Containers & Trash Bin 
Enclosures                 A64
Maintainance Records

July 20, 2006 
(Christine Hanson)

New business, will start 
maintenance log. Discussed 
trash bin maintenance.

N/A Ladera Ranch San Juan Creek

33 Roma D' Italia July 20, 2006 
(Christine Hanson)

New business. Asked by owner 
to inspect & discuss issues. N/A Ladera Ranch San Juan Creek
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Inventory/Inspection Tracking Spreadsheet 

3 of 3

0037393



County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2005-06 PEA

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

1 HA78H-131M1 Airtouch Cellular & Paging High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

2 HA78H-24-003-0002 Arrow Custom Covers High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

3 HA78H-24-003-0003 Art Sea High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

4 HA78H-24-003-xxxx Capo Beach Watercraft High Boat mechanical repair, 
maintenance, fueling, or cleaning

N As Needed Dana Point Dana Point Coastal 
Streams

5 HA78H-24-02-xx Catalina Explorer High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

6 HA78H-24-003-xxxx Catalina Express High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

7 HA78H-24-003-0005 Catalina Seashell 
Company High Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed Dana Point Dana Point Coastal 

Streams

8 HA78H-24-06-xx Dana Harbor Yacht Sales / 
Charters High Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed Dana Point Dana Point Coastal 

Streams

9 HA78H-24-06-xx Dana Island Yachts High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

10 HA78H-24-02-xx Dana Point Jet Ski High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

11 HA78H-24-06-10 Dana Point Marina 
Company High Marinas N As Needed Dana Point Dana Point Coastal 

Streams

12 HA78H-24-003-xxxx Dana Wharf Sportfishing High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

13 HA78H-24-06-xx Dick Simon Marine High Boat mechanical repair, 
maintenance, fueling, or cleaning

N As Needed Dana Point Dana Point Coastal 
Streams

14 HA78H-24-003-0011 Downstairs Store High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

15 HA78H-24-20-xx Dream Catcher Yachts High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

16 HA78H-24-03, 03.11, 
4.02 Embarcadero Marina High Marinas N As Needed Dana Point Dana Point Coastal 

Streams

17 HA78H-24-003-xxxx Eyes of the Tiger High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

18 HA78H-24-003-0012 Gift Chateau High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

19 HA78H-24-003-0013 Golden Galleon Boutique High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

20 HA78H-24-20-xx Headlands Yoga High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

21 HA78H-24-003-0014 Hot Lava High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

22 HA78H-24-003-0017 J&I Salon High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

23 HA78H-24-003-0018 JW Jewelry High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

24 HA78H-24-06-xx Lemest Yacht Sales High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

25 HA78H-24-06-xx Marine Tech High Boat mechanical repair, 
maintenance, fueling, or cleaning

N As Needed Dana Point Dana Point Coastal 
Streams

26 HA78H-24-003-xxxx Mello Brothers Live Bait 
Barge High Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed Dana Point Dana Point Coastal 

Streams

27 HA78H-24-22-xx Noel Canvas & Upholstery High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

28 HA78H-24-003-0022 Quatro High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

29 HA78H-24-003-0023 Raj Parfumerie High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

30 HA78H-24-003-0025 Sea Styles High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

31 HA78H-24-20-xx Ship to Shore Insurance High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

ID NO. BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

RETAIL 
FOOD 
FACILITY       
Y/N

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODE

2003-04 REPORTING PERIOD 2004-05  REPORTING PERIOD 2005-06 REPORTING PERIOD
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County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2005-06 PEA

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

ID NO. BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

RETAIL 
FOOD 
FACILITY       
Y/N

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODE

2003-04 REPORTING PERIOD 2004-05  REPORTING PERIOD 2005-06 REPORTING PERIOD

32 HA78H-130M13 Southwind Kayaks High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

33 HA78H-24-003-0001 The Alley Cat High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

34 HA78H-24-003-0009 The Country Fox High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

35 HA78H-24-003-0028 Top Brass High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

36 HA78H-24-003-0030 Unique N' Novel High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

37 HA78H-24-003-0031 Upstairs Store High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

38 HA78H-24-003-xxxx West Marine High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

39 HA78H-24-003-0033 Whimsey Hollow High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

40 HA78H-24-003-0032 White Pelican Gallery High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

41 HA78H-24-01.01 Dana Point Fuel Dock High Boat mechanical repair, 
maintenance, fueling, or cleaning

Y As Needed Dana Point Dana Point Coastal 
Streams

42 HA78H-24-23, 23.01 Dana Point Yacht Club High Marinas Y As Needed Dana Point Dana Point Coastal 
Streams

43 HA78H-24-20-22 Dana West Marina High Marinas Y As Needed Dana Point Dana Point Coastal 
Streams

44 HA78H-24-20-xx Dana West Yacht Club High Marinas Y As Needed Dana Point Dana Point Coastal 
Streams

45 HA78H-24-20-xx Aventura Sailing Assn High Facilities within/directly adjacent 
or discharging directly to an ESA Y As Needed Dana Point Dana Point Coastal 

Streams

46 HA78H-24-133, 134 Ocean Institute High
Facilities within/directly adjacent 

or discharging directly to an ESA
Y As Needed Dana Point Dana Point Coastal 

Streams

47 HA78H-24-003-0004 Beach Cities Pizza High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

48 HA78H-24-003-0007 Chez Nevine High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

49 HA78H-24-003-0008 Chocolate Soldier High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

50 HA78H-24-003-0006 Coffee Importers High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

51 HA78H-24-08-09 Dana Point Harbor Marina 
Inn High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 

Streams

52 HA78H-24-003-xxxx El Torito High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

53 HA78H-24-003-0010 Gemmell's Restaurant High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

54 HA78H-24-003-xxxx Harbor Deli High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

55 HA78H-24-003-xxxx Harbor Grill High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

56 HA78H-24-10-xx Harbor Lights Banquet 
Facility High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 

Streams

57 HA78H-24-003-xxxx Harpoon Henry's High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

58 HA78H-24-003-xxxx Hava Java High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

59 HA78H-24-003-xxxx Jolly Roger High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

60 HA78H-24-003-0015 Jon's Fish Market High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

61 HA78H-24-003-0019 Mille Fleurs High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections
Spreadsheet for information on insepctions resulting in stormwater observations.

County of Orange/Orange County Flood Control District
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County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2005-06 PEA

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

ID NO. BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

RETAIL 
FOOD 
FACILITY       
Y/N

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODE

2003-04 REPORTING PERIOD 2004-05  REPORTING PERIOD 2005-06 REPORTING PERIOD

62 HA78H-03 Pier Concession High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

63 HA78H-24-003-0021 Proud Mary's Restaurant High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

64 HA78H-24-003-0024 Scoop Deck High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

65 HA78H-24-003-0027 Super Stop Liquor High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

66 HA78H-24-11 The Beach House High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

67 HA78H-24-003-0037 The Brig Restaurant High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

68 HA78H-24-003-0029 Turk's High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

69 HA78H-24-003-xxxx Wind and Sea Restaurant High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections
Spreadsheet for information on insepctions resulting in stormwater observations.
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ATTACHMENT C-9.3 
 

Rossmoor Homeowners Association 
October 2005 Newsletter  
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ATTACHMENT C-9.1 
 

IC 24 Mobile Wastewater Disposal BMP Fact Sheet 
(Developed during the 2005-06 reporting period) 
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IC24 Disposal of Wastewater Generated by Mobile Businesses and Outdoor Activities 
 1 

MINIMUM BEST MANAGEMENT PRACTICES 
Pollution Prevention/Good Housekeeping 
• Dispose of or wastewater according to the 

instructions below.  No wastewater shall be 
disposed of into the storm drain system. 

Training 
• Train employees on these BMPs, storm water 

discharge prohibitions, and wastewater discharge 
requirements. 

• Provide on-going employee training in pollution 
prevention. 

 

 
 

IC24. DISPOSAL OF WASTEWATER GENERATED BY MOBILE BUSINESSES & OUTDOOR 
ACTIVITIES 

 
Best Management Practices (BMPs) 
 
A BMP is a technique, measure or structural control that is 
used for a given set of conditions to improve the quality of 
the stormwater runoff in a cost effective manner.1  The 
minimum required BMPs for this activity are outlined in the 
box to the right.  Implementation of pollution 
prevention/good housekeeping measures may reduce or 
eliminate the need to implement other more costly or 
complicated procedures.  Proper employee training is key 
to the success of BMP implementation. 
  
The BMPs outlined in this fact sheet target the following 
pollutants: 
 

Targeted Constituents 
Sediment x 
Nutrients x 
Floatable Materials x 
Metals x 
Bacteria x 
Oil & Grease x 
Toxic Organic x 
Pesticides x 
Oxygen Demanding x 

 
Purpose of this BMP: 
 
Orange County cities and the County of Orange are mandated under NPDES Permits issued by the California 
Regional Water Quality Control Boards to prohibit the discharge of pollutants and non-storm water runoff into the 
storm drain system.  Therefore, untreated wastewater (including wastewater from mobile detailing, pressure washing, 
steam cleaning, carpet cleaning, or similar activities) shall not be discharged to the storm drain system.   
 
In an effort to help businesses comply with the NPDES Permit, the cities of Orange County, County of Orange, South 
Orange County Wastewater Authority, Orange County Sanitation District, and Irvine Ranch Water District have 
developed the following best management practices (BMPs) for the proper disposal of wastewater generated by 
mobile business operations and outdoor activities.   
 
If you have specific questions regarding any of the BMPs herein, please call your local sewering agency.   
 
 
                                                 
1 EPA " Preliminary Data Summary of Urban Stormwater Best Management Practices” 

0037401



IC24 Disposal of Wastewater Generated by Mobile Businesses and Outdoor Activities 
 2 

1. General Best Management Practices (BMPs) and Preparation of Work Area 
 
What should I do prior to conducting a job? 
 
The BMPs presented below are intended to help you avoid violating local and state regulations by preventing your 
wastewater from entering the storm drain system. The following BMPs must be followed by all mobile businesses that 
generate wastewater, regardless of the type of surface to be cleaned or cleaning operation to be performed: 
 
• Evaluate the chemicals and compounds used for cleaning and reduce or eliminate the use of those that contain 

solvents, heavy metals, high levels of phosphates, or very high/very low pH exceeding the applicable sanitation 
or sewering agency requirements. 

 
• Walk through the area where the cleaning will occur prior to the start of the job and identify all area drains, yard 

drains, and catch basins where wastewater could potentially enter the storm drain system. 
 
• Block/seal off identified drains or catch basins using sand bags, plugs, rubber mats, or temporary berms.   
 
• Collect all trash and debris from the project area and place them in a trash bin for disposal. 
 
• Sweep all surface areas prior to cleaning to minimize the amount of suspended solids, soil, and grit in  

wastewater. 
 
• Identify the wastewater disposal option that will be used.  Whether you are discharging to landscaping or the 

sanitary sewer, it is necessary that you meet all the requirements identified below.  
 
• Conduct mobile washing in accordance with all operating instructions provided by the equipment supplier.  

Maintain equipment in good working order and routinely check and test all safety features. 
 
What methods can be used to collect wastewater at a site? 
 
There is no specific containment method that must be used for wastewater collection/diversion. However, the system 
must be adequately designed so that the wastewater does not flow into an on-site or off-site storm drain inlet.  All 
mobile businesses should use one of the following methods, regardless of the surface to be cleaned or the type of 
cleaning operation to be performed: 
 
• Portable containment areas can be made from waterproof tarps, heavy-duty plastic, or rubber matting equipped 

with berms to prevent wastewater from running into storm drain inlets or off-site. Materials that have been used 
for berms include sand bags or water-filled tubing. Whatever containment material is used, it must seal tightly to 
the ground so that none of the wastewater can pass under or over the berms.  

 
• When power washing smaller pieces of equipment, containment devices to use may include portable vinyl 

swimming pools, plastic 55-gallon drums on casters, and flat metal or plastic containment pads.  
 
• Depending on the volume of wastewater generated, it may be necessary to use a pump system, which may 

range in size from a wet-dry vacuum to a sump pump. A natural basin from which to pump can also be set up by 
establishing a slightly sloped containment area. 

 
• Stationary or more permanent containment areas can be constructed with cement. Berms and pump systems 

may be used to contain wastewater and divert it to a holding tank. 
 
• Commercial wastewater collection systems are also available for power washing. These systems can range from 

portable wash pits to self-contained water recycling systems. A list of companies selling this type of equipment 
can usually be found in the telephone book under “Pressure Washing Services and Equipment”. 
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IC24 Disposal of Wastewater Generated by Mobile Businesses and Outdoor Activities 
 3 

 
• Storm drain inlet covers can be made of an impermeable barrier such as a heavy-duty vinyl or plastic secured in 

place with materials such as concrete blocks, gravel bags, or sand bags. Storm drain inlet covers may also be 
available though commercial vendors. 

 
Note:  Blocking storm drain catch basin inlets in the public right-of-way (i.e. public street, or other publicly owned 
facility)  is prohibited as a method of containment, unless expressly permitted by the municipality typically through an 
encroachment permit process.  Wastewater should be contained on-site prior to entering the public right-of-way.  
Contact the local municipality for more information.   
 
2. Wastewater Disposal Options 
 
How can I dispose of my wastewater? 
 
Wastewater generated by mobile businesses is not allowed in the storm drain or street. However, the wastewater 
may be discharged to landscaping or the sanitary sewer, or it may be picked up and disposed of by a waste hauler. 
Please note that laboratory analysis may be required to establish the proper disposal method.  
 
Choose one of the three wastewater disposal options listed below based upon the following conditions: 
 

Option 1: Discharge Wastewater to a Landscaped Area 
 

The wastewater must meet the following requirements if discharging to landscaping: 
 

• The pH must be between 6.5 and 8.5. This can be checked quickly and easily through the use of pH paper 
test strips. 

 
• The wastewater should not contain: 

 
o Toxic materials. 
o Degreasers. 
o Pollutants that may create a fire or explosion hazard (e.g., gasoline, diesel). 
o Solid or viscous pollutants in amounts sufficient to cause obstruction or blockage of flow. 
o Petroleum oil, or other products of mineral oil origin. 
o Paint. 

 
• In addition, wastewater from cleaning food-related vehicles or areas, vehicle exteriors or engines, and 

buildings with lead- or mercury-based paint should not be discharged to landscaping. 
 

• Filter the wastewater if it contains debris, fibers, or other suspended solids. 
 

• Ensure that the wastewater is fully contained within the landscaped area and will fully infiltrate into the 
ground prior to leaving the job site.  

 
Option 2: Discharge Wastewater to the Sanitary Sewer 

 
The wastewater must comply with the following conditions if disposed of into the sanitary sewer system: 

 
• The wastewater temperature must be less than 140°F (60°C). 

 
• The pH must be between 6.0 and 12.0. This can be checked quickly and easily through the use of pH paper 

test strips. Adjust the wastewater to a pH that is between 6.0 and 12.0. Dilution is not an effective or 
acceptable pretreatment. 
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IC24 Disposal of Wastewater Generated by Mobile Businesses and Outdoor Activities 
 4 

 
• The wastewater quality must comply with the local sanitary sewer district’s discharge limits and 

requirements.  The wastewater should not contain: 
 

o Pollutants that may create a fire or explosion hazard (e.g., gasoline, diesel). 
o Solid or viscous pollutants in amounts sufficient to cause obstruction or blockage of flow. 
o Petroleum oil, non-biodegradable cutting oil, or other products of mineral oil origin. 
o Oil based paint. 

 
• No wastewater shall be discharged into any publicly owned sewer manholes without the sewer agency’s 

express authorization.  
 
• Filter the wastewater if it contains debris, fibers, or other suspended solids. 

 
• If chemicals (e.g., solvents or acids) are used during the cleaning process, additional precautions may be 

needed. Contact your local sanitation district to learn if wastewater containing these chemicals requires 
pretreatment before discharge to the sanitary sewer or if it needs to be treated as hazardous waste. 

 
• Ensure that the wastewater is released at a flow rate and/or concentration, which will not cause problems, 

pass through, or interference with the sewerage facilities.  
 

• Utilize an approved discharge point such as: 
 

o Privately owned cleanout (or sink, toilet or floor drain), oil/water separator, or below ground clarifier 
at the client’s property where the wash water is generated; 

o Privately owned industrial sewer connection at the client’s property where the wash water is 
generated; 

o Waste hauler station at sanitary sewer facility; and 
o Any other disposal points approved by the sanitary sewer facility. 

 
• Maintain a logbook of all discharges. 
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IC24 Disposal of Wastewater Generated by Mobile Businesses and Outdoor Activities 
 5 

Option 3:  Dispose of Wastewater Using a Professional Hazardous Waste Hauler 
 

Wastewater that can be characterized in any of the following ways must be disposed of using a hazardous waste 
hauler: 

 
• Is corrosive (as indicated by a pH value of less than 5.5) or caustic (as indicated by a pH value of greater 

than 10.0). 
 

• Contains a pollutant that may create a fire or explosion hazard (e.g., gasoline, diesel fuel). 
 

• Contains solid or viscous pollutants in amounts sufficient to cause obstruction or blockage of flow. 
 

• Contains petroleum oil, non-biodegradable cutting oil, or other products of mineral oil origin. 
 
• Contains other potential hazardous wastes.  Examples of other potential hazardous wastes include: 

 
o Wastewater generated from power washing old paint off a building. Paint chips need to be 

collected, evaluated, and disposed of properly. Paint chips cannot be left on the ground at the job 
site. Old paint stripped off commercial buildings may contain metals (e.g., lead, chromium, 
cadmium, and mercury), causing it to be a regulated hazardous waste. 

o Wastewater used in conjunction with certain solvents and degreasing agents, which may cause the 
wastewater to be classified as a listed or characteristic hazardous waste. 

 
You must comply with the following conditions if a hazardous waste hauler is used: 

 
• Ensure that the waste hauler is certified by the appropriate sanitary sewering agency and the Orange 

County Health Care Agency, is Hazardous Waste DOT certified, and is complying with applicable discharge 
regulations, which may include obtaining necessary permits and conducting water quality monitoring 
requirements.  Please contact the Orange County Health Care Agency and/or your local fire department for 
specific requirements. 

 
• Identify the wastes involved and determine if a hazardous waste has been generated.  
 
• Maintain a logbook of all discharges and hazardous waste manifests, if applicable. 

 
For additional information contact: 
 
County of Orange Stormwater Program 
Resources & Development Management Department 
Watershed & Coastal Resources Division 
(714) 567-6363 
Or Visit: 
www.ocwatersheds.com 
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 8/Santa Ana Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 Brea Canyon Oil Co. Medium Biennial May 4. 2005 (Matt 
Tucker) No violations No 1311 None Brea Unincorp. San Gabriel 

River/Coyote Creek

2 Nieto & Sons Trucking, Inc. Medium Biennial 4/22/2005 (Matt 
Tucker) No violations No 4212 None Brea Unincorp. San Gabriel 

River/Coyote Creek

3 West Newport Oil Co. Medium Biennial 5/6/2005 (Matt 
Tucker) No violations No 1311 None Costa Mesa 

Unincorp. Newport Bay

4 Auto Bank Center Medium Biennial 5/6/2005 (Matt 
Tucker) No violations No 3711 None Midway City Unincorp. Huntington Harbor

5 Plants Etc, Inc. (DBA: Architectural 
Pottery) Medium Biennial 4/21/2005 (Matt 

Tucker) No violations No 3272 None Midway City Unincorp. Huntington Harbor

6 Merlex Stucco, Inc. High Annual November 14, 2003 
(Duc Nguyen) No violations No 6/30/2005 (Duc 

Nguyen) No violations No 6/28/06 (Duc 
Nguyen) No violations No 3299 830S012070 Olive Unincorp. Huntington Harbor

7 R.J. Noble Company High Annual November 13, 2003 
(Grant Sharp) No violations No May 4. 2005 (Matt 

Tucker) No violations No 6/19/06 (Duc 
Nguyen) No violations No 2951 830S002062 Olive Unincorp. Santa Ana River

8 Catalina Pacific Concrete High Annual November 4, 2003 
(Matt Tucker) No violations No 4/29/2005 (Matt 

Tucker) No violations No 6/5/06 (Duc 
Nguyen) No violations No 3273 830S012327 Santiago Cyn. 

Unincorp. Santa Ana River

9 Bordier's Nursery, Inc. High Annual August 13, 2003 (Grant 
Sharp) No violations No 4/20/2005 (Matt 

Tucker) No violations No 6/6/06 (Duc 
Nguyen) No violations No 181 820030028 Irvine Unincorp. Newport Bay

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

2003-04 REPORTING PERIOD

WATERSHEDCITY_CODE

Medium PriorityMedium Priority

2004-05 REPORTING PERIOD

SIC CODE WDID No.

2005-06 REPORTING PERIOD

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadhseet 
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

1 Santiago Greenhouse Medium Nurseries and 
greenhouses As Needed 5261 El Modena Unincorp. San Gabriel River

2 Romero's Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed La Habra Unincorp. San Gabriel River

3 Speed Shop USA Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed La Habra Unincorp. San Gabriel River

4 Andy K Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

5 Auto Pro Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

6 Auto World Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

7 BJ Auto Body and Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed Midway City Unincorp. Huntington Harbor

8 Benson Auto Body & Paint, Inc. Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7539 Midway City Unincorp. Huntington Harbor

9 Bolsa Auto Repair & Smog Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

10 Bolsa Radiator Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 Midway City Unincorp. Huntington Harbor

11 Bolsa Smog Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

12 Bolsa Transmission Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 0 Midway City Unincorp. Huntington Harbor

13 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

14 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

15 Dealers Detail Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

16 Do's Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 Midway City Unincorp. Huntington Harbor

17 Duffy Electric Boat Company Medium
Boat mechanical repair, 
maintenance, fueling, or 
cleaning

As Needed April 15, 2004 (Duc 
Nguyen)

No Issues- BMPs 
effective No Sunset Beach Unincorp. Huntington Harbor

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODESIC CODE

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODESIC CODE

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

18 Jake's Automotive Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9999 Midway City Unincorp. Huntington Harbor

19 Jet Performance Automtive Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 Midway City Unincorp. Huntington Harbor

20 KBL Transmissions Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

21 Midas Auto Systems Experts Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 Midway City Unincorp. Huntington Harbor

22 Midway Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

23 Midway Collision Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 Midway City Unincorp. Huntington Harbor

24 Preferred Plastering Medium Painting and coating As Needed Midway City Unincorp. Huntington Harbor

25 Pro Mufflers and Brakes Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7549 Midway City Unincorp. Huntington Harbor

26 Quality Service Co., Inc. (Service 
Dept.) Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 Midway City Unincorp. Huntington Harbor

27 Reliable Transmission Service Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 Midway City Unincorp. Huntington Harbor

28 Sarkis Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 Midway City Unincorp. Huntington Harbor

29 S-Class Motors Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 Midway City Unincorp. Huntington Harbor

30 Smith Plastering Medium Painting and coating As Needed Midway City Unincorp. Huntington Harbor

31 Terk Auto Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Midway City Unincorp. Huntington Harbor

32 Top Quality Auto Center, Inc. Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5531 Midway City Unincorp. Huntington Harbor

33 24 Hour Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Olive Unincorp. Santa Ana River

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODESIC CODE

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

34 Rossmoor Arco 81782 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 Rossmoor Unincorp. Huntington Harbor

35 Rossmoor Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7542 Rossmoor Unincorp. Huntington Harbor

36 West Coast Firestone Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 Rossmoor Unincorp. Huntington Harbor

37 Stop 'N Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7542 Sunset Beach Unincorp. Huntington Harbor

38 Sunset Auto Salon Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed April 15, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued No 7542 Sunset Beach Unincorp. Huntington Harbor

39 Sunset Auto Shop Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 Sunset Beach Unincorp. Huntington Harbor

40 Sunset Beach Chevron Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Sunset Beach Unincorp. Huntington Harbor

41 Santa Ana Country Club Medium
Golf courses, parks and 
other recreational 
areas/facilities

As Needed May 6, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued No Santa Ana Hts. Unincorp. Newport Bay

42 ARCO #192 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 Santa Ana Hts. Unincorp. Newport Bay

43 Shell Service Station #136052 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 Santa Ana Hts. Unincorp. Newport Bay

44 UNOCAL #5372 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 Yorba Linda Unincorp. Santa Ana River

45 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed Brea Uninorp. San Gabriel River

46 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed 783 Brea Uninorp. San Gabriel River

47 Cal-Native Plants, LLC Medium Nurseries and 
greenhouses As Needed Silverado Unincorp. Santa Ana River

November 9, 2005 
(Christine Hanson)

Uncovered bins and piles 
of manure. Drainage pipe 
from horse stall discharges 
to Aliso Creek. Wash 
downs located next to 
creek.

May 9, 2006 
(Christine Hanson)

Water still turned on at 
wash down rack #1. Still 
needs improvement with 
manure handling (more 
dumpsters or more 
frequent pickups).

Added to inventory during 2005-06 Reporting Period
Addressed manure 
handling issues with 
staff

YesOctober 6, 2005 
(Christine Hanson) Aliso CreekSilverado Unincorp.48 High

Facilities tributary to 
303(d) water body 
impaired for pollutant 
generated on site

Annually prior to 
storm seasonSantiago Ranch Stables (Lease)

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODESIC CODE

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

49 Newport Dunes Waterfront Resort 
(Lease) High

Boat mechanical repair, 
maintenance, fueling, or 
cleaning

Annually prior to 
storm season

March 30, 2006 
(Christine Hanson)

Addressed boat 
washing issues with 
staff. BMPs must be 
implemented.

Yes May 22, 2006 
(Christine Hanson)

Staff boat wash area now 
drains to landscape. 
Signage placed at public 
boat wash area.

Newport Beach Newport Bay

50 Frank's Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Anaheim Unincorp. Huntington Harbor

51 Meynard Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed Anaheim Unincorp. Huntington Harbor

52 Mike's Place Medium Automobile sales and 
engine cleaning As Needed Anaheim Unincorp. Huntington Harbor

53 Mother Truckers Medium
Automobile and other 
vehicle body repair or 
painting

As Needed Midway City Unincorp. Huntington Harbor

Added to inventory during 2005-06 Reporting Period

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange -  Follow-up Inspections of Retail Food Facilities (Following HCA Observation)
Region 8/Santa Ana Region

2005-06 PEA

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-
UP INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

DATE OF HCA 
INSPECTION RESULTING 
IN OBSERVATION

HCA 
OBSERVATION

DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

DATE OF HCA 
INSPECTION RESULTING 
IN OBSERVATION

HCA OBSERVATION DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste handling 
issues with facility November 8, 2005 (HCA) AA64 Maintenance Records: Lack 

of/not current
February 27, 2006 
(Christine Hanson)

Discussed use of maintenance 
records for grease interceptor. 
Manager states they will post 
and use maintenance log.

March 28, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

April 17, 2006 (Christine 
Hanson)

No records available. Trash 
bins not covered.Contacted 
manager by phone. 

 May 17, 2006 (Christine 
Hanson) - follow up to 
above

Records were available.

Harry's Grill June 8, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

July 26, 2004 (Duc 
Nguyen)

Notice of Non-Compliance 
Issued March 30, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

Does not have grease traps or 
grease interceptor.

Sunset Beach, 
Unincorp. Huntington Harbor

Harbor House Café March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste handling 
issues with facility March 21, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

Does not appear to have 
grease traps or grease 
interceptor.

Sunset Beach, 
Unincorp. Huntington Harbor

December 8, 2004 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

February 2, 2005 (Christine 
Hanson)

Waste handling issues 
identified 

April 19, 2005 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

May 18, 2005 (Duc 
Nguyen)

Addressed waste handling 
issues with facility; Notice of 
Non-Compliance issued

Captain Jack's Sunset Beach, 
Unincorp. Huntington Harbor

Harpoon Harry's Sunset Beach, 
Unincorp. Huntington Harbor

King Neptune's 
Seafood

Sunset Beach, 
Unincorp. Huntington Harbor

Pancho Frijoles March 21, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

May 17, 2006 (Christine 
Hanson)

Does not appear to have 
grease traps or grease 
interceptor.

Sunset Beach, 
Unincorp. Huntington Harbor

El Pollo Loco NA NA Response to complaint May 
2, 2006 (Christine Hanson)

Evidence of irrigation water 
filling sump drain 
(overwatering).

Orange (Unincorp - 
Modena) Santa Ana River

Sunset Beach, 
Unincorp. Huntington Harbor

Huntington HarborSunset Beach, 
Unincorp.

Does not appear to have 
grease traps or grease 

interceptor.
Woody's Diner March 21, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 

Hanson)

2003-04 REPORTING PERIOD

BUSINESS NAME

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

Jack In The Box

WATERSHEDCITY_CODE

County of ORane/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 

1 of 1

0037412



County of Orange - Inventory/Inspection of Industrial Facilities
Region 9/San Diego Region

2005-06 PEA

DATE OF INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP  
INSPECTION

DATE OF INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP  
INSPECTION

1 Catalina Pacific Concrete High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant Sharp) No Violations No 6/22/06 (James 

Fortuna) No violations No 3273 930I006261 Ortega Highway 
Unincorporated San Juan Creek

2 Quest Diagnostics Medium As Needed February 3, 2004 (Grant 
Sharp) No Violations No N/A N/A Unknown None Ortega Highway 

Unincorporated San Juan Creek

3 Olsen Pavingstone, Inc. Medium As Needed January 28, 2004 (Grant 
Sharp) No Violations No N/A N/A 3271 None Ortega Highway 

Unincorporated San Juan Creek

4 Oglebay Norton Industrial Sand,
Inc. High Annual February 6, 2004 (Grant 

Sharp) No Violations No N/A N/A 7/6/2005 (Grant Sharp) No Violations No 6/22/06 (James 
Fortuna) No violations No 1446 930I000990 Ortega Highway 

Unincorporated San Juan Creek

5 Cemex, Inc. High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant Sharp) Better tracking controls 

needed at two driveways No 6/22/06 (James 
Fortuna)

No violations 
(Improved 
Tracking 
Controls)

No 3273 930I013411 Ortega Highway 
Unincorporated San Juan Creek

6 CR& R High Annual January 27, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/29/2005 (Christine 

Hanson/Grant Sharp)
No SWPPP on site, stains 
in parking lot No

May 25, 2006 
(Christine 
Hanson)

No SWPPP on 
site. Parking lot 
required clean 
up. 

Yes June 15, 2006 
(Christine Hanson)

Confirmed that 
they had a 
SWPPP

4214 930I014441 Ortega Highway 
Unincorporated San Juan Creek

7 Ewles Materials- San Juan 
Capistrano High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 3281 930I011101 Ortega Highway 

Unincorporated San Juan Creek

8 Northrop Grumman Capistrano 
Test Site Medium As Needed February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A 8734 San Clemente 
Unincorporated San Mateo Creek

9 Tierra Verde Industries (La Pata
Greenwaste) High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/5/06 (Duc 
Nguyen) No Violations No 2875 930I014449 San Juan Capistrano 

Unincorporated San Juan Creek

10 Prima Deshecha Landfill High Annual February 3, 2004 (Duc 
Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 

Nguyen) No Violations No 4953 930I005260 San Juan Capistrano 
Unincorporated

San Clemente 
Coastal Streams

11 Santa Margarita Water District, 
Chiquita Water Plant High Annual February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 4952 930I005771 Ortega Highway 

Unincorporated San Juan Creek

12 Dana Point Shipyard (Industrial) High Annual November 13, 2003 (Duc 
Nguyen)

Additional BMPs 
Needed Yes

December 10, 2003 
(Duc Nguyen, Grant 
Sharp)

No Violations 4/21/2005 (SDRWQCB) No Violations No 5/31/06 (Duc 
Nguyen) No Violations No 3732 CA0109313 Dana Point Harbor Dana Point Coastal 

Streams

WATERSHEDCITY_CODEWDID No.SIC CODE

2003-04 REPORTING PERIOD

 INSPECTION 
FREQUENCYPRIORITY

2005-06 REPORTING PERIOD2004-05 REPORTING PERIOD

BUSINESS NAME

Medium Priority 

Medium Priority 

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

1 Color Spot Nurseries High Nurseries and 
greenhouses N As Needed May 31, 2006 

(Christine Hanson)

Overall good. Requires 
some secondary 
containment for oil.

No 5199 Ortega Highway 
Unincorporated San Juan Creek

2 DM Color Express, Inc. (Nursery) High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
In process of moving to 
San Juan Capistrano. No 782 Ortega Highway 

Unincorporated San Juan Creek

3 Norman's Nursery, Inc. High Nurseries and 
greenhouses N As Needed June 19, 2006 

(Christine Hanson)
No issues. Good 
irrigation practices. No 5193 Trabuco Canyon San Juan Creek

4 O'Connell Landscape Maintenance High Landscaping (and 
hardscape installations) N As Needed June 15, 2006 

(Christine Hanson) No issues. No Ortega Highway 
Unincorporated San Juan Creek

5 Sakaida Nursery High Nurseries and 
greenhouses N As Needed June 12, 2006 

(Christine Hanson)
Most nursery irrigation 
water infiltrates. No 5193 Trabuco Canyon San Juan Creek

6 Tree of Life Nursery High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
No issues.  Exccellent 
BMP implementation. No 100 Ortega Highway 

Unincorporated San Juan Creek

7 T-Y Nursery High Nurseries and 
greenhouses N As Needed June 8, 2006 

(Christine Hanson)

Requires secondary 
containment in several 
areas.

No 5261 Trabuco Canyon San Juan Creek

8 Lake Forest Golf & Practice Center 
(Lease) High

Golf courses, parks and 
other recreational 
areas/facilities

N As Needed April 4, 2006 
(Christine Hanson)

Illegal discharge. Told to 
immediately stop all 
discharge to Aliso 
Creek.ACO issued April 
20, 2006

Yes April 20, 2006 
(Christine Hanson)

Discharging to 
retarding basin for 
infiltration on 
interim basis. 
Preparing plans for 
structural BMP. 
Full inspection 
conducted. Issues 
with maintenance 
yard to be 
addressed.

Lake Forest Aliso Creek

9 Oaks/Blenheim Exhibition High N May 1, 2006 (Christine
Hanson)

Wash rack drainage 
must be improved. Other 
issues.

No San Juan 
Capistrano San Juan Creek

10 Genesis Growers LLC High Nurseries and 
greenhouses N May 18, 2006 

(Christine Hanson)
In process of moving. No 
issues noted. No Ortega Highway 

Unincorporated San Juan Creek

11 Miramar Wholesale Nurseries High Nurseries and 
greenhouses

N May 18, 2006 
(Christine Hanson)

Over irrigation, 
discharging to highway. 
Moving by Oct. 1, 2006.

No Ortega Highway 
Unincorporated San Juan Creek

12 Arco AM/PM #6550 High Retail or wholesale fueling Y As Needed
11/28/05 Christine 
Hanson (HCA Follow-
Up)

Uncovered trash bin. 
Store hazardous waste 
there for pick up. Trench 
drain in front of trash 
enclosure.

No Ladera Ranch San Juan Creek

13 Mobil Service Station High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna)

Adjust landscape 
sprinklers to reduce any 
excess runoff.  Cleanup 
trash near storm drains.

No 5541 Ladera Ranch San Juan Creek

14 Coto de Caza Golf & Raquet Club High
Golf courses, parks and 
other recreational 
areas/facilities

Y As Needed 5/31/2006 (Duc 
Nguyen)

ACO issued for in 
adequate 
implementation of bmps

No 7992 Trabuco Canyon San Juan Creek

15 Las Flores Chevron High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna) No Violations No Las Flores San Juan Creek

SIC CODE CITY_CODE WATERSHEDBUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

SIC CODE CITY_CODE WATERSHEDBUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

16 Cook's Corner Restaurant High Eating or drinking 
establishments Y As Needed Trabuco Canyon Aliso Creek

17 Avendale Recreation Center High
Golf courses, parks and 
other recreational 
areas/facilities

Y As Needed Ladera Ranch San Juan Creek

18 Baskin-Robbins Ice Cream High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

19 Bothers West Bistro High Eating or drinking 
establishments Y As Needed Las Flores San Juan Creek

20 Bruegger's Bagels/Haagen Daz High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

21 Burger King High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

22 Dove Canyon Steakhouse High Eating or drinking 
establishments Y As Needed Trabuco Canyon San Juan Creek

23 Jack In The Box  #3387 High Eating or drinking 
establishments Y As Needed Las Flores San Juan Creek

24 Jalapeno's Mexican Food High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

25 Kanpai Sushi High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

26 Lamppost Pizza High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

27 McDonald's of Ladera Ranch High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

28 Mesa Food & Liquor High Eating or drinking 
establishments Y As Needed Las Flores San Juan Creek

29 Panda Express High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

30 Pick Up Stix High Eating or drinking 
establishments Y As Needed Las Flores San Juan Creek

31 Pizza Hut #705060 High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

32 Quikwok High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

33 San Giovani High Eating or drinking 
establishments Y As Needed Trabuco Canyon San Juan Creek

34 Senor Licos Mexican Restaurant High Eating or drinking 
establishments Y As Needed Trabuco Canyon San Juan Creek

35 Starbucks Coffee High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

36 Subway Sandwiches High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

37 Taco Bell High Eating or drinking 
establishments Y As Needed Las Flores San Juan Creek

38 Taco Mesa High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

39 Togo's High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

40 Trabuco Oaks Steakhouse High Eating or drinking 
establishments Y As Needed Trabuco Canyon San Juan Creek

41 KFC #Y305-001 High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

42 Coto General Store High Eating or drinking 
establishments Y As Needed San Juan Creek

43 Jack in the Box #3270 - Trabuco High Eating or drinking 
establishments Y As Needed San Juan Creek

44 Newport Rib at Ladera Ranch High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

45 Pavilions High Eating or drinking 
establishments Y As Needed San Juan Creek

46 Z Pizza High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Facility Follow-up Inspections 
Spreadsheet for information on inspections resulting in stormwater observations.

County of Orange/Orange County Flood Control District
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2005-06 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

SIC CODE CITY_CODE WATERSHEDBUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

47 St. Michael's Seminary High Eating or drinking 
establishments Y As Needed San Juan Creek

48 Maggie Moos Ice Cream &  Treatory High Eating or drinking 
establishments Y As Needed Ladera Ranch San Juan Creek

49 Rose Canyon Cantina High Eating or drinking 
establishments Y As Needed Trabuco Canyon San Juan Creek

50 Pacific Whey Café High Eating or drinking 
establishments

Y
As Needed Ladera Ranch San Juan Creek

51 Beachfire Bar and Grill High Eating or drinking 
establishments

Y
As Needed Ladera Ranch San Juan Creek

52 Picante Mariscos High Eating or drinking 
establishments

Y
As Needed San Juan Creek

53 Infusion Restaurant & Bar High Eating or drinking 
establishments

Y
As Needed San Juan Creek

54 Roma D' Italia High Eating or drinking 
establishments

Y
As Needed San Juan Creek

55 Rancho Capistrano High Eating or drinking 
establishments Y As Needed San Juan 

Capistrano San Juan Creek

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Facility Follow-up Inspections 
Spreadsheet for information on inspections resulting in stormwater observations.

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2005-06 PEA

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-
UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Management comapany 
maintains. Management 
company being sent Notice of 
Non-Compliance

N/A Ladera Ranch San Juan Creek

May 15, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 20, 2006 
(Christine Hanson)

Instructed to cover bins, improve
bagging, & break down boxes. 
Told that no liquid discharge is 
allowed.

N/A

2 Burger King August 3, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

October 11, 2005 
(Christine Hanson) Had current records N/A Ladera Ranch San Juan Creek

3
Bruegger's 
Bagels/Haagen 
Daz

August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

States does no cooking/States 
trash bins shared and 
management company 
maintains

N/A Ladera Ranch San Juan Creek

4 Starbucks Coffee August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Westar Management comapany 
maintains. Management 
company being sent Notice of 
Non-Compliance

N/A Ladera Ranch San Juan Creek

5 Quikwok May 10, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

July 20, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued August 19, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen) Issues addressed. N/A N/A August 8, 2005 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current and AA61

10/24/2006 
(Christine Hanson)

Maintenance records were 
available. Observed uncovered 
trash bins. Will contact 
management company.

N/A Ladera Ranch San Juan Creek

6 Jalapeno's 
Mexican Food August 30, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued N/A N/A April 13, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current and AA61

June 5, 2006 
(Christine Hanson)

No maintenance log available.
Rendered grease container 
covered with grease and grease 
spills on pavement. Discussed

N/A Ladera Ranch San Juan Creek

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 24, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility

March 31, 2005 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

May 2 & 9, 2005 
(Christine Hanson

After meeting with the General
Manager, issues were 
addressed.

8 Jack In The Box  
#3387 October 29, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A Las Flores San Juan Creek

9 Taco Bell #19895 March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 (Christine 
Hanson)

Discussed maintenance 
records, provided log sheet & 
Brochures

N/A N/A Las Flores San Juan Creek

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A February 6, 2006 

(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

March 30, 2006 
(Christine Hanson)

Trash observed in enclosure,
grease on concrete surrounding 
rendered grease 55-gal drum. 
Instructed to clean up. Provided

N/A

March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 (Christine 
Hanson)

May 9, 2005 Discussed 
maintenance records, 
provided log sheet & 
Brochures

N/A N/A

11

City Buffet 
(Formerly Dove 
Canyon 
Steakhouse)

August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Addressed waste handling 
issues with facility N/A N/A Trabuco Canyon San Juan Creek

12 San Giovani August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued N/A N/A Trabuco Canyon San Juan Creek

13 Mesa Food & 
Liquor October 29, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A Las Flores San Juan Creek

October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 
2005 (Christine 
Hanson)

Grease spills, trash & debris 
observed in trash enclosure. 
Cleaned while staff present. 
Discussed issues with manager.

N/A

March 3, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/Not 
Current

April 18, 2006 
(Christine Hanson)

Common grease interceptor. 
Property Management 
Company, Westar, maintains 
records.

N/A

San Juan CreekLadera Ranch14
Newport Rib 
Company at 

Ladera Ranch

San Juan CreekLas Flores

BUSINESS 
NAME

San Juan Creek

7 Las Flores 
Chevron

2003-04 REPORTING PERIOD

10 Pick Up Stix

After meeting with the 
General Manager, 
issues were 
addressed.

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

CITY_CODE

May 2 & 9, 2005 
(Christine Hanson)

WATERSHED

Las Flores

1 Lampost Pizza

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2005-06 PEA

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-
UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

BUSINESS 
NAME

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

CITY_CODE WATERSHED

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 
2005 (Christine 
Hanson)

Trash bins open. Manager states
they have requested third trash 
container.

N/A

March 13, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures.

April 19, 2006 
(James Fortuna)

Trash bins open and shared by 
multiple businesses.  Liquid 
waste/debris on ground from 
neighboring business.  Had bins 
closed and area swept.

N/A

16 ARCO AM/PM 
#6550

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 
2005 (Christine 
Hanson)

Uncovered trash bin. Store 
hazardous waste there for pick 
up. Trench drain in front of trash 
enclosure.

N/A Ladera Ranch San Juan Creek

17 Pavilions #2703 October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 29, 
2005 (Christine 
Hanson)

No problem observed. Trash 
bins closed and enclosure area 
clean.

N/A Ladera Ranch San Juan Creek

November 18, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

February 27, 2006 
(Christine Hanson)

Trash bins uncovered and mops
drip-drying over storm drain. 
Discussed issues. School will 
cover enclosure and move mop 

N/A

April 21, 2006
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 21, 2006 
(Christine Hanson)

States the trash bin enclosure 
will be covered in the fall before 
storm season.

N/A

19 Coto General 
Store January 10, 2006

AA61 Condition of refuse 
containers & trash bin 
enclosures

February 21, 2006 
(Christine Hanson)

Trash bin closed. Enclosure area
appears to be storage area for 
miscellaneous and discards. No 
food or general trash noted on 
ground.

N/A Coto De Caza San Juan Creek

20 KFC #Y305-001 March 30, 2006 
(HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

April 18, 2006 
(Christine Hanson)

Had current records.  Had 
washed down sidewalks. 
Discussed issues with staff.

N/A Ladera Ranch San Juan Creek

21 Pizza Hut # 
705060

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Enclosure does not permit bins 
to open or close properly. Will 
discuss issue with Westar 
Management.

N/A Ladera Ranch San Juan Creek

22
Subway 
Sandwiches -
Antonio Pkwy.

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Trash bin lids open. Can't close 
within enclosure. Will talk to 
Westar.

N/A Ladera Ranch San Juan Creek

23 Panda Express 
#886

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures.  AA64 
Maintenance Records:  
Lack of/not current

April 18, 2006 
(James Fortuna)

Instructed to keep bins closed (1 
of 2 open).  No maintenance 
records - provided maintenance 
log sheet for grease interceptor.

N/A Ladera Ranch San Juan Creek

24 Maggie Moos Ice 
Cream & Treatery

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(James Fortuna)

Trash bin lids were closed 
following inspection of Z Pizza 
on the same day.  Instructed to 
keep lids closed.

N/A Ladera Ranch San Juan Creek

25 Pacific Whey Café April 13, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 5, 2006 
(Christine Hanson)

Rendered grease container 
covered with grease and grease 
spills on pavement. Staff told to 
wipe up spills and keep 
container clean on outside

N/A Ladera Ranch San Juan Creek

26 Beachfire Bar and 
Grill May 16, 2006 (HCA)

A61 Condition of Refuse 
Containers & Trash Bin 
Enclosures                 A63
Improper Methods for 
Spill Cleanup/Hosing 

May 26, 2006 
(Christine Hanson)

Discussed record keeping, trash 
bin maintenance and proper 
cleanup methods

N/A Ladera Ranch San Juan Creek

27 Baskin-Robbins 
Ice Cream

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 25, 2006 
(Christine Hanson)

Bags of trash on ground in 
enclosure. Instructed manager 
to have area cleaned up. 
Provided poster and trash 
enclosure stickers to manager. 

N/A Ladera Ranch San Juan Creek

28 Rose Canyon 
Cantina

February 7, 2006 
(HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 21, 2006 
(Christine Hanson)

Had receipts for cleaning 
interceptor. Will post 
maintenance log.

N/A Trabuco Canyon San Juan Creek

15 Z Pizza Ladera Ranch San Juan Creek

18 St. Michael's 
Seminary School San Juan CreekSilverado

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2005-06 PEA

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-
UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL 
FOLOW-UP 
INSPECTION

DATE OF HCA 
INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

BUSINESS 
NAME

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

CITY_CODE WATERSHED

29 Picante Mariscos May 26, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson) Had current records. N/A Ladera Ranch San Juan Creek

30 Mac Donalds of 
Ladera Ranch May 31, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson)

Discussed record keeping. 
Westar Mgt. will provide records 
to tenant in future. 

N/A Ladera Ranch San Juan Creek

31 Trabuco Oaks 
Steak House April 6, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 13, 2006 
(Christine Hanson) Currently has records. N/A Trabuco Canyon San Juan Creek

32 Infusion 
Restaurant & Bar June 13, 2006 (HCA)

A61 Condition of Refuse 
Containers & Trash Bin 
Enclosures                 A64
Maintainance Records

July 20, 2006 
(Christine Hanson)

New business, will start 
maintenance log. Discussed 
trash bin maintenance.

N/A Ladera Ranch San Juan Creek

33 Roma D' Italia July 20, 2006 
(Christine Hanson)

New business. Asked by owner 
to inspect & discuss issues. N/A Ladera Ranch San Juan Creek

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2005-06 PEA

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

1 HA78H-131M1 Airtouch Cellular & Paging High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

2 HA78H-24-003-0002 Arrow Custom Covers High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

3 HA78H-24-003-0003 Art Sea High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

4 HA78H-24-003-xxxx Capo Beach Watercraft High Boat mechanical repair, 
maintenance, fueling, or cleaning

N As Needed Dana Point Dana Point Coastal 
Streams

5 HA78H-24-02-xx Catalina Explorer High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

6 HA78H-24-003-xxxx Catalina Express High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

7 HA78H-24-003-0005 Catalina Seashell 
Company High Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed Dana Point Dana Point Coastal 

Streams

8 HA78H-24-06-xx Dana Harbor Yacht Sales / 
Charters High Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed Dana Point Dana Point Coastal 

Streams

9 HA78H-24-06-xx Dana Island Yachts High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

10 HA78H-24-02-xx Dana Point Jet Ski High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

11 HA78H-24-06-10 Dana Point Marina 
Company High Marinas N As Needed Dana Point Dana Point Coastal 

Streams

12 HA78H-24-003-xxxx Dana Wharf Sportfishing High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

13 HA78H-24-06-xx Dick Simon Marine High Boat mechanical repair, 
maintenance, fueling, or cleaning

N As Needed Dana Point Dana Point Coastal 
Streams

14 HA78H-24-003-0011 Downstairs Store High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

15 HA78H-24-20-xx Dream Catcher Yachts High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

16 HA78H-24-03, 03.11, 
4.02 Embarcadero Marina High Marinas N As Needed Dana Point Dana Point Coastal 

Streams

17 HA78H-24-003-xxxx Eyes of the Tiger High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

18 HA78H-24-003-0012 Gift Chateau High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

19 HA78H-24-003-0013 Golden Galleon Boutique High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

20 HA78H-24-20-xx Headlands Yoga High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

21 HA78H-24-003-0014 Hot Lava High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

22 HA78H-24-003-0017 J&I Salon High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

23 HA78H-24-003-0018 JW Jewelry High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

24 HA78H-24-06-xx Lemest Yacht Sales High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

25 HA78H-24-06-xx Marine Tech High Boat mechanical repair, 
maintenance, fueling, or cleaning

N As Needed Dana Point Dana Point Coastal 
Streams

26 HA78H-24-003-xxxx Mello Brothers Live Bait 
Barge High Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed Dana Point Dana Point Coastal 

Streams

27 HA78H-24-22-xx Noel Canvas & Upholstery High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

28 HA78H-24-003-0022 Quatro High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

29 HA78H-24-003-0023 Raj Parfumerie High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

30 HA78H-24-003-0025 Sea Styles High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

31 HA78H-24-20-xx Ship to Shore Insurance High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

ID NO. BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

RETAIL 
FOOD 
FACILITY       
Y/N

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODE

2003-04 REPORTING PERIOD 2004-05  REPORTING PERIOD 2005-06 REPORTING PERIOD
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County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2005-06 PEA

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

ID NO. BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

RETAIL 
FOOD 
FACILITY       
Y/N

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODE

2003-04 REPORTING PERIOD 2004-05  REPORTING PERIOD 2005-06 REPORTING PERIOD

32 HA78H-130M13 Southwind Kayaks High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

33 HA78H-24-003-0001 The Alley Cat High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

34 HA78H-24-003-0009 The Country Fox High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

35 HA78H-24-003-0028 Top Brass High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

36 HA78H-24-003-0030 Unique N' Novel High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

37 HA78H-24-003-0031 Upstairs Store High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

38 HA78H-24-003-xxxx West Marine High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

39 HA78H-24-003-0033 Whimsey Hollow High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

40 HA78H-24-003-0032 White Pelican Gallery High Facilities within/directly adjacent 
or discharging directly to an ESA

N As Needed Dana Point Dana Point Coastal 
Streams

41 HA78H-24-01.01 Dana Point Fuel Dock High Boat mechanical repair, 
maintenance, fueling, or cleaning

Y As Needed Dana Point Dana Point Coastal 
Streams

42 HA78H-24-23, 23.01 Dana Point Yacht Club High Marinas Y As Needed Dana Point Dana Point Coastal 
Streams

43 HA78H-24-20-22 Dana West Marina High Marinas Y As Needed Dana Point Dana Point Coastal 
Streams

44 HA78H-24-20-xx Dana West Yacht Club High Marinas Y As Needed Dana Point Dana Point Coastal 
Streams

45 HA78H-24-20-xx Aventura Sailing Assn High Facilities within/directly adjacent 
or discharging directly to an ESA Y As Needed Dana Point Dana Point Coastal 

Streams

46 HA78H-24-133, 134 Ocean Institute High
Facilities within/directly adjacent 

or discharging directly to an ESA
Y As Needed Dana Point Dana Point Coastal 

Streams

47 HA78H-24-003-0004 Beach Cities Pizza High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

48 HA78H-24-003-0007 Chez Nevine High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

49 HA78H-24-003-0008 Chocolate Soldier High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

50 HA78H-24-003-0006 Coffee Importers High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

51 HA78H-24-08-09 Dana Point Harbor Marina 
Inn High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 

Streams

52 HA78H-24-003-xxxx El Torito High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

53 HA78H-24-003-0010 Gemmell's Restaurant High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

54 HA78H-24-003-xxxx Harbor Deli High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

55 HA78H-24-003-xxxx Harbor Grill High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

56 HA78H-24-10-xx Harbor Lights Banquet 
Facility High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 

Streams

57 HA78H-24-003-xxxx Harpoon Henry's High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

58 HA78H-24-003-xxxx Hava Java High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

59 HA78H-24-003-xxxx Jolly Roger High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

60 HA78H-24-003-0015 Jon's Fish Market High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

61 HA78H-24-003-0019 Mille Fleurs High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections
Spreadsheet for information on insepctions resulting in stormwater observations.
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County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2005-06 PEA

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

ID NO. BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

RETAIL 
FOOD 
FACILITY       
Y/N

PERMIT INVENTORY 
CATEGORY WATERSHEDCITY_CODE

2003-04 REPORTING PERIOD 2004-05  REPORTING PERIOD 2005-06 REPORTING PERIOD

62 HA78H-03 Pier Concession High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

63 HA78H-24-003-0021 Proud Mary's Restaurant High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

64 HA78H-24-003-0024 Scoop Deck High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

65 HA78H-24-003-0027 Super Stop Liquor High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

66 HA78H-24-11 The Beach House High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

67 HA78H-24-003-0037 The Brig Restaurant High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

68 HA78H-24-003-0029 Turk's High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

69 HA78H-24-003-xxxx Wind and Sea Restaurant High Eating or drinking establishments Y As Needed Dana Point Dana Point Coastal 
Streams

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections
Spreadsheet for information on insepctions resulting in stormwater observations.

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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ATTACHMENT C-9.3 
 

Rossmoor Homeowners Association 
October 2005 Newsletter  
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ATTACHMENT C-10.1 
 

Updated Section A-10.7 of the LIP 
 
 
 

0037426



A-10.7.1   Training Modules 
 
In order to adequately address the different areas of the ID/IC Program elements, seven 
training modules have been developed.   

The training modules include: 
 

• Program Management Training (Exhibit B-10.IA) Introductory 
 

This training module is generally targeted for new stormwater program 
managers and addresses the overall program framework, objectives and 
approach so that the managers may gain a broader understanding of how the 
program is developed and implemented at a local level.  It also includes the tools 
necessary to determine program responsibilities, conduct investigations, utilize 
proper enforcement procedures and report incidents of non-compliance.    

 
• Program Management Training (Exhibit B-10.IB) Experienced 

 
This training module is generally targeted for experienced stormwater program 
managers and provides an annual refresher on the overall program framework, 
objectives and approach so that the managers understand how the program is 
implemented and reported on at a local level.  It also includes information on the 
goals, objectives and information needs for the Program Effectiveness 
Assessment. 

 
• Authorized Inspector Training  (Exhibit B-10.IIA) Introductory 

 
This training module is generally targeted for new authorized inspectors, spill 
responders and/or code enforcement officers and addresses the responsibilities 
of the field personnel implementing the ID/IC Program.  This training includes 
reporting requirements, spill response, inspection, clean-up and enforcement 
procedures.   
 

• Authorized Inspector Field Implementation (Exhibit B-10.IIB)  
 
This training module covers various scenarios that may be encountered when 
conducting inspections or responding to water pollution complaints/spills.  The 
module addresses various topics using “hands on” case specific information and 
networking with other inspectors/responders.  The topics covered include 1) 
identifying what constitutes an effective BMP at an industrial/commercial or 
construction site; 2) determining how to address complex issues such as 
perceived threats at a facility and site entry issues; and 3) identifying steps to 
take when responding to a variety of different water pollution scenarios.   
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• Sewage Spill Response Training (Exhibit B-10.IIIA )Introductory 
 

This training module is generally targeted for municipal authorized inspectors 
and spill responders as well as sanitation district staff and specifically focuses on 
the responsibilities of the field personnel in responding to sewage spills.  The 
training will address a sewage spill from both the sanitation and municipal 
perspective and provide a framework for the responders to follow when 
responding to ensure that both sets of objectives are met.   

 
• “Hands On” Sewage Spill Response Training (Exhibit B-10.IIIB) Experienced 

 
This training module is generally targeted for experienced municipal authorized 
inspectors and spill responders as well as sanitation district staff and specifically 
focuses on the key steps involved when responding to sewage spills.  The 
training includes a classroom and field portion and walks the inspectors through 
a simulated sewage spill so that the responders can identify the key issues and 
understand how to respond.   

 
• Fire Department Activities (Exhibit B-10.IV) Introductory 
 

This training module was developed as a train the trainer module and is 
generally targeted for fire department personnel.  The module focuses on the 
emergency and non-emergency types of activities that fire department personnel 
may be involved with and directs them to the three stormwater program 
components (municipal, existing development and illegal discharges/illicit 
connections) that provide BMPs for the various activities.  For each program 
element there is a brief discussion as to what activities may be occurring and 
what types of BMPs may be employed in order to protect water quality. 

 
• Investigative Guidance Manual (Exhibit B-V) 
 

This training module is targeted towards authorized inspectors, spill responders 
and/or code enforcement staff responsible for responding to and investigating 
illegal discharges. The module provides detailed instruction on the use of the 
Model Investigative Guidance Manual and addresses: fundamental techniques 
necessary for conducting legally defensible investigations, investigative 
procedures, environmental sampling, photographs, and enforcement.  This 
module was conducted in a “hands-on” format which allows the attendees to 
participate in exercises for record keeping, hazards identification, environmental 
sampling, photography and enforcement.   
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2005-06 PEA
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 6.11 7.03-8.27 23.44 16.7 18.14 0.01-0.02 1.16 5.3 0.45 2.92 0.13 78.08 330,000 106,000 55,000
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 0.1 75
Criterion 3 Warning Level based on Experience 6000 40 >0.02 0.65 10 1
Criterion 4 CTR Acute Criterion
Criterion 5 CTR Chronic Criterion
Criterion 6 LC50 for Toxicity Test Organism

Targeted Site Random Site

Random COL02P50 7/15/03 12:47 San Juan Cre N 33.596W 117.6 0.086 8.86 7.91 19.42 2.66 32 520 <0.02 0.06 0.9 <0.05 2.24 0.02 <5 <5 4,350 3,100 2,400
Random COL02P50 8/20/03 11:00 San Juan Cre N 33.596W 117.6 0.137 6.92 7.5 20.2 2.24 30 568 <0.02 0.08 1.1 <0.05 2.22 0.03 <5 <5 620 130 280
Random COL02P50 9/9/03 09:30 San Juan Cre N 33.596W 117.6 0.84 6.93 7.07 18.17 7.38 27 988 <0.02 0.02 1.2 0.05 2.54 0.01 <5 <5 1,490 130 870
Random COL02P50 6/21/04 09:30 San Juan Cre N 33.596W 117.6 0.189 8.84 2075 7.55 17.3 1.02 21 762 1.1 0.13 1.48 0.01 <5 530 380 590
Random COL02P50 7/29/04 12:30 San Juan Cre N 33.596W 117.6 0.018 8.5 3423 7.82 21.8 10.6 1364 0.09 4 0.1 1.24 0.02 20 16,400 6,300 11,100
Random COL02P50 9/9/04 San Juan Cre N 33.596W 117.6 DRY
Random COL02P50 9/13/04 12:54 San Juan Cre N 33.596W 117.6 0.288 8.91 1734 7.31 19.67 0.89 796 1.1 2.76 0.05 <5 6,300 4,200 3,100
Random COL02P50 6/10/05 11:25 San Juan Cre N 33.596W 117.6 0.4 9.1 2224 7.16 16.29 0.45 25 748 0 0.01 1.5 0.03 0.89 0.03 <5 <5 6,000 40 50
Random COL02P50 8/3/05 10:15 San Juan Cre N 33.596W 117.6 0.684 8.39 2070 7.31 19.5 0.63 29 610 0 0.01 1.9 0.02 1.76 0.04 <5 <5 4,500 20 90
Random COL02P50 9/7/05 09:00 San Juan Cre N 33.596W 117.6 0.49 8.87 2138 7.27 15.6 0.4 23 690 0 0.01 1.2 0.02 1.27 0.06 <5 <5 30 20 <10
Random COL02P50 5/25/06 13:10 San Juan Cre N 33.596W 117.6 0.352 8.8 1917 7.48 16.24 0.67 25 670 0 0.03 2.3 0.08 1.6 0.02 <5 <5 3,000 210 80
Random COL02P50 6/29/06 09:25 San Juan Cre N 33.596W 117.6 0.198 10.14 2150 7.19 18.44 1.51 28 745 0.01 0.03 1.4 0.1 2.55 0.02 <5 <5 190 60 140
Random COL02P50 8/29/06 09:35 San Juan Cre N 33.596W 117.6 0.35 8.52 2115 7.7 17.42 0.78 23 720 0.02 0.03 1 0.13 1.48 0.01 <5 <5 8,000 600 400

Random COL02P55 7/15/03 14:00 San Juan Cre N 33.562W 117.6 0.18 7.38 8.09 28.62 3.98 32 540 <0.02 0.07 1.7 <0.05 0.86 0.08 7 <5 27,000 18,000 13,000
Random COL02P55 8/20/03 12:30 San Juan Cre N 33.562W 117.6 0.018 6.86 8.2 21.4 8.05 36 690 <0.02 0.06 5.2 <0.05 1.15 0.04 14 <5 18,700 3,600 5,800
Random COL02P55 9/9/03 11:00 San Juan Cre N 33.562W 117.6 0.01 7.52 7.42 20.29 4.92 29 1452 <0.02 0.14 6 <0.05 0.4 0.05 25 <5 6,800 4,100 5,400
Random COL02P55 6/21/04 10:30 San Juan Cre N 33.562W 117.6 0.054 9.59 2305 7.95 18.74 15.9 21 1160 0.08 3.9 0.03 2.13 12 16,800 3,900 10,400
Random COL02P55 7/29/04 11:45 San Juan Cre N 33.562W 117.6 0.126 8.36 2180 7.6 20.03 0.91 776 0.5 0.08 1.43 0.11 <5 1,140 630 620
Random COL02P55 9/9/04 San Juan Cre N 33.562W 117.6 DRY
Random COL02P55 6/10/05 09:50 San Juan Cre N 33.562W 117.6 0.017 6.83 2799 7.65 18.44 15.6 25 915 0 0.44 3.8 0.12 1.84 0.03 29 <5 470,000 43,000 113,000
Random COL02P55 8/3/05 09:20 San Juan Cre N 33.562W 117.6 0.104 8.19 1792 7.63 21.13 13.6 32 575 0 0.19 4 0.03 2.01 0.04 36 <5 440,000 200,000 28,000
Random COL02P55 9/7/05 07:25 San Juan Cre N 33.562W 117.6 0.108 8.4 1352 7.27 19.1 18.8 21 484 0 0.07 4.1 0.06 2.62 0.02 37 <5 180,000 80,000 37,000
Random COL02P55 5/25/06 10:05 San Juan Cre N 33.562W 117.6 0.028 8.55 2739 7.85 17.51 8.43 25 962 0 2.6 6.5 0.1 1.99 0.04 20 <5 550,000 110,000 9,000
Random COL02P55 6/29/06 08:01 San Juan Cre N 33.562W 117.6 0.278 6 1887 7.5 19.73 8.57 27 625 0.01 3.16 4.6 0.18 2.74 0.02 14 <5 640,000 26,000 47,000
Random COL02P55 8/29/06 07:30 San Juan Cre N 33.562W 117.6 0.081 7 2171 7.8 19.83 5.46 19 690 0.02 0.62 4.5 0.18 2.43 0.04 12 <5 67,000 27,000 16,000
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2005-06 PEA

3

Criterion 1 Outside Tolerance Interval
Criterion 2 Basin Plan Objective
Criterion 3 Warning Level based on Expe
Criterion 4 CTR Acute Criterion
Criterion 5 CTR Chronic Criterion
Criterion 6 LC50 for Toxicity Test Organis

Targeted Site Random S

Random COL02P50 7/15/03
Random COL02P50 8/20/03
Random COL02P50 9/9/03
Random COL02P50 6/21/04
Random COL02P50 7/29/04
Random COL02P50 9/9/04
Random COL02P50 9/13/04
Random COL02P50 6/10/05
Random COL02P50 8/3/05
Random COL02P50 9/7/05
Random COL02P50 5/25/06
Random COL02P50 6/29/06
Random COL02P50 8/29/06

Random COL02P55 7/15/03
Random COL02P55 8/20/03
Random COL02P55 9/9/03
Random COL02P55 6/21/04
Random COL02P55 7/29/04
Random COL02P55 9/9/04
Random COL02P55 6/10/05
Random COL02P55 8/3/05
Random COL02P55 9/7/05
Random COL02P55 5/25/06
Random COL02P55 6/29/06
Random COL02P55 8/29/06
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271 10 57.4 10 88 15 75 9 2

1707.86 1512.89 49.62 379.3 37.44 19.1 280.01
554.01 168.04 29.28 382.4 6.25 10.91

450 570 5000 43000

<5 <5 <5 <5 <8.00 <4.00 2.8 55 <2.00 <1.00 <2.00
<5 <5 <5 <5 <8.00 <4.00 <2.00 18 <2.00 <1.00 <2.00
<5 <5 <5 <5 <8.00 <4.00 4.8 27 <2.00 <1.00 <2.00
64 <5 <5 <5 <10 <8.00 5 <2.00 71 <2.00 <1.00 <2.00
<5 <5 <5 <5 <10 <8.00 280 8.9 120 <2.00 88 <2.00

13 <5 <5 <5 <10 <8.00 8.4 <2.00 38 <2.00 <1.00 <2.00
<1 <1 <1 <1 <1 <0.50 12 0.97 6.6 <0.50 <0.50 <0.50
<10 <10 <10 <10 <10 <0.50 7.9 0.54 4.8 <0.50 <0.50 <0.50
<10 <10 <10 <10 <10 <0.50 7.5 0.59 4.7 <0.50 <0.50 <0.50
<2 <1 <3 <3 <1 <0.50 12 0.8 7.4 <0.50 <0.50 <0.50
19 <1 <3 <3 <1 <0.50 11 <0.50 5.6 <0.50 <0.50 <0.50
<2 <1 <3 <3 <1 <0.50 7.1 1.1 5.8 <0.50 <0.50 <0.50

<5 <5 <5 <5 <8.00 61 4.1 33 <2.00 16 <2.00
94 <5 <5 <5 <8.00 230 5.9 75 <2.00 75 <2.00
<5 <5 <5 <5 <8.00 290 4.3 87 <2.00 110 <2.00
<5 <5 <5 <5 <10 <8.00 210 5.2 120 <2.00 68 <2.00
43 <5 <5 <5 <10 <8.00 6.6 3.2 35 <2.00 <1.00 <2.00

<1 <1 <1 <1 <1 0.61 210 4.8 73 <0.50 49 <0.50
<10 <10 <10 <10 <10 <0.50 75 3.9 18 <0.50 18 <0.50
<10 <10 <10 <10 <10 <0.50 61 3.7 22 <0.50 12 <0.50
<2 <1 <3 <3 <1 0.96 220 8.9 66 <0.50 61 <0.50
<2 <1 <3 <3 <1 <0.50 88 6.5 39 <0.50 11 <0.50
30 <1 26 <3 <1 0.63 71 5.1 30 <0.50 5.2 <0.50

ng/L µg/L

Dissolved MetalsPesticides
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
2005-06 PEA
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 6.11 7.03-8.2 23.44 16.7 18.14 0.01-0.0 1.16 5.3 0.45 2.92 0.13 78.08 330,000 106,000 55,000
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 75
Criterion 3 Warning Level based on Experience 6000 40 >0.02 0.65 10 1
Criterion 4 CTR Acute Criterion
Criterion 5 CTR Chronic Criterion
Criterion 6 LC50 for Toxicity Test Organism

Targeted Site Random Site

Random COF13@FH 5/30/06 11:45 Newport Bay N 33.767 W 117. 0.36 15.58 2093 7.93 19.68 3.26 22 730 0 0.06 3.5 0.57 0.72 0.03 <5 <5 0.02 26,000 7,000 1,500
Random COF13@FH 7/21/06 08:45 Newport Bay N 33.767 W 117. 0.63 12.21 1754 8.03 22.02 4.67 24 608 0 0.04 2.7 0.07 0.83 0.05 14 <5 0 70,000 30,000 29,000
Random COF13@FH 9/15/06 08:55 Newport Bay N 33.767 W 117. 0.78 8.74 1121 8.2 20.6 4.25 16 625 0 0.03 3.5 0.02 0.62 0.03 9 <5 0.01 130,000 51,000 19,000
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
2005-06 PEA
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2006-07 Program Effectiveness Assessment (PEA) 

Conclusion and Recommendations 
 

This PEA spans a reporting period from July 1, 2006 through June 30, 2007 and contains 
information gathered from the fourth year of full implementation of the enhanced programs of 
the 2003 DAMP in both the San Diego and Santa Ana Regions. As with the prior PEA 
submittals, the goal of this annual summary is to use implementation measures to demonstrate 
overall program effectiveness and drive the iterative process.  
 
Implementation measures such as the number of construction/industrial/commercial 
inspections, enforcement actions, public impressions, etc., comprise the bulk of this document 
and involve the systematic collection of data on a yearly basis so that over time each 
jurisdictional program can compare numbers and point to trends which indicate a level of 
program implementation effectiveness.  
 
Progress was made during the 2005-06 reporting period in linking results from the extensive 
water quality monitoring effort throughout the County to program management decisions and 
this trend continued during the 2006-07 reporting period. For example, results from the dry 
weather monitoring allowed the County and other municipalities to maximize resources and 
conduct focused source investigations of defined drainage areas in search of specific pollutants 
(see Section C-10). Watershed Action Plans (DAMP Appendix D) have begun to evolve into 
strategic documents that focus on constituents of concern within each watershed. As attention 
shifts toward new Fourth Term NPDES Permits for Orange County, the progress of the 
County’s stormwater program under the Third Term Permits (2002 - 2007) has been significant.      
 
As implementation under the Third Term NPDES Permits draws to a close, the major 
conclusions that can be drawn at this time are: 

1) All County submittals have been made in compliance with the schedules in the Third 
Term NPDES Permits. 

2) This reporting period represents the fourth full year of data collection in both Permit 
Regions, and there continue to be signs that education, training and outreach efforts are 
resulting in a higher level of knowledge and awareness which is allowing for more 
effective implementation of the various elements of the 2003 DAMP within the County’s 
jurisdiction.  

3) The public has become increasingly aware and involved in reporting problems as 
evidenced by a sustained increase in the number of complaints received via the County’s 
website and pollution problem hotline (126 in 2006-07 and 107 in 2005-06 compared with 
only 34 in 2003-04). Complementing this shift in public behavior, County staff has 
become increasingly effective at identifying and mitigating threats to surface water 
quality.    

As a consequence, the County has the following recommendations: 
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1) Implementation of the proposed 2007 DAMP as submitted to the Santa Ana and San 
Diego Regional Boards in July and August of 2006, respectively, as part of the Report of 
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Waste Discharge (ROWD)/NPDES Permit renewal process should be initiated as a 
component of the fourth term permits. 

2) Assessment of program effectiveness should continue to link management of the 
proposed 2007 DAMP programs to water quality monitoring data trends and other 
direct measures of progress. 

3) Assessment of program effectiveness should continue to track trends in implementation 
measures made on an annual basis such as the number of public education impressions 
achieved, the amount of litter and debris removed from the stormdrain system, etc. 
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2006-07 Program Effectiveness Assessment (PEA) 

Executive Summary 

This Program Effectiveness Assessment (PEA) has been prepared as a joint submittal by the 
County of Orange/Orange County Flood Control District (hereinafter referred to as the County) 
to meet the requirements of the Third Term NPDES Permits that were issued by the Santa Ana 
and San Diego Regional Water Quality Control Boards to the County of Orange, the Orange 
County Flood Control District (OCFCD) and the incorporated cities of Orange County 
(collectively referred to as Permittees). The County’s jurisdiction consists of largely 
undeveloped and developing areas as well as fragmented unincorporated islands. 

The primary objective of the 2006-07 PEA is to describe the County’s stormwater program 
activities conducted from July 1, 2006 through June 30, 2007. Since implementation of many of 
the model programs in the 2003 Drainage Area Management Plan (DAMP) did not commence 
until February and July 2003, respectively, for the San Diego Regional Board and Santa Ana 
Regional Board areas, this reporting period represents the fourth year of full implementation 
within the County’s jurisdiction, which covers both Regional Board areas of Orange County.  

The County’s 2006-07 PEA is organized into twelve (12) sections which correspond with the 
structure of the 2003 DAMP. Through implementation of the DAMP programs as described in 
its Local Implementation Plan (LIP), the County has continued to recognize water quality as a 
top priority. Some of the more notable achievements during the reporting period include:  

Program Management (Section C-2) 

• Participation in every meeting of the countywide program committees, subcommittees 
and task forces. 

• Four meetings of the County’s internal NPDES Committee which consists of 
representatives from over twenty different County Departments. 

Plan Development (Section C-3) 

• Coordination with the City of Laguna Niguel on the restoration of Narco Channel in 
Laguna Niguel Regional Park. 

• Completion of a report on the Munger stormdrain sand filter BMP project in the Aliso 
Creek Watershed. 

• Transition of the Tustin Area Spill Control (TASC) demonstration project to the 
initiation of a permanent effort known as the Countywide Area Spill Control (CASC) 
program which includes the cities of Orange and Villa Park.  

Municipal Activities (Section C-5)  

• Inspected 80 County municipal facilities for BMP implementation. 

• Implemented Stormwater 101 training for all new County/RDMD employees. 
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• Cleaned 51.25 miles of drainage facilities including 1,525 catch basins. 
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• Removed a total of 681.7 tons (wet weight) of solid debris from the stormdrain system 
(combination of debris removed from catch basins, channels and pipes, trash barriers, 
dry weather diversion dams, pump stations and vaults).   

• Over 342 million gallons of urban runoff were diverted to the sanitary sewer for 
treatment from four diversion projects located in Huntington Beach, Fountain Valley 
and Costa Mesa. 

• Prevented an estimated 498 tons of solid debris from reaching the stormdrain system in 
unincorporated areas through street sweeping activities. 

• Collected 7,580,282 lbs. of household hazardous waste (including over 2 million lbs. of 
electronic waste) at the County’s Household Hazardous Waste Collection Centers. 

• Collected 1,123,423 gallons of used motor oil and 341,062 used oil filters through the 
County’s used oil recycling program. 

Public Education/Public Participation (Section C-6) 

• The County’s website, www.ocwatersheds.com , which focuses on watershed and 
stormwater issues, received 6,814,672 hits for the period. 

• Distributed a total of 20,520 outreach materials to County employees. 

• Participated in 9 public outreach events throughout the County.  

• 6.9 million public impressions through the County’s public education and outreach 
effort. 

• Coordinated a cleanup of Fullerton Creek Channel in conjunction with the cities of 
Buena Park, Fullerton and La Palma, as part of the annual Inner Coastal Watershed 
Cleanup Day.  

New Development/Significant Redevelopment (Section C-7)  

• 49 project Water Quality Management Plans (WQMPs) were approved describing post-
construction BMPs for 591.93 acres of new development/significant redevelopment 
within the County’s jurisdiction. 

Construction (Section C-8)  

• Conducted 1,915 stormwater inspections of construction sites under County jurisdiction 
resulting in 231 enforcement actions. 

• Held three training sessions on construction program requirements for 78 County 
employees. 

Existing Development (Section C-9) 

• Conducted 13 industrial facility stormwater inspections within the County’s jurisdiction. 

• Conducted 177 commercial site/source stormwater inspections within the County’s 
jurisdiction resulting in 4 enforcement actions. 
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Illegal Discharges/Illicit Connections (Section C-10) 

• Received a total of 311 pollution complaints/reports. 

• County Staff responded to 139 out of the 311 pollution complaints/reports received, 
resulting in 39 enforcement actions. 

Water Quality Monitoring (Section C-11) 

• Continued to coordinate implementation of the countywide monitoring programs under 
the Third Term Permits. 

Watershed Management (Section C-12) 

• The County continued to take the lead in coordinating with the public, cities, local, state 
and federal agencies as well as other stakeholders on watershed-scale efforts throughout 
Orange County including the Newport Bay, Aliso Creek, San Juan Creek, and San 
Gabriel River/Coyote Creek Watersheds.  

Program Effectiveness Assessment Approach 

During the 2004-05 reporting period, the Orange County Stormwater Program Permittees began 
to utilize the California Stormwater Quality Association (CASQA) approach to program 
effectiveness assessment which has been developed on a statewide basis. This approach is 
illustrated by the graphic below: 

CASQA Program Effectiveness Assessment Pyramid 
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Levels 1 to 3 are considered Implementation Outcomes, Levels 5 and 6 Environmental Outcomes 
and Level 4 a combination of the two types.  Each level has value in informing the stormwater 
program management process and it bears emphasis that not all are necessary or possible in 
every instance (CASQA, 2005).  
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With each year of monitoring data collected and reported in Section C-11 of the Unified PEA, it 
is anticipated that trends will begin to show progress toward achieving outcomes in Level 4 
(Load Reductions), Level 5 (Changes in Discharge Quality) and ultimately, Level 6 (Changes in 
Receiving Water Quality). With the County’s jurisdiction fragmented and spread throughout 
the region and overlapping many other jurisdictional boundaries, these water quality outcomes 
will more than likely be reported on a countywide or watershed level.  
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303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
ACO Administrative Compliance Order 
AI Authorized Inspectors 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DCIA Directly Connected Impervious Area 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
EPS Engineering & Permit Services 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
CDFG California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 
HOA Homeowner’s Association 
HWI Hazardous Waste Inspector 
IC Incident Commander 
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ID/IC Illegal Discharge/Illicit Connection 
IPM Integrated Pest Management 
IRWD Irvine Ranch Water District 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NNC Notice of Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC Orange County 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCSD Orange County Sanitation District 
OES Office of Emergency Services 
O&M Operations & Maintenance 
PDSD Planning & Development Services Department 
PEA Program Effectiveness Assessment 
PFRD Public Facilities & Resources Department 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
PWD Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
SA Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD San Diego 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR Spill Responder 
SSMP Sewer System Management Plans 
SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TAC Technical Advisory Committee 
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TMDL Total Maximum Daily Load 
UCI  University of California, Irvine 
UHWM Uniform Hazardous Waste Manifest 
WCRD Watershed & Coastal Resources Division 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
WURMP  Watershed Urban Runoff Management Plan 
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1993 DAMP  

A document required under the First Term Permits issued by the Santa Ana and San 
Diego Regional Boards.  This document is the principal policy and guidance document 
for the countywide NPDES Stormwater Program. 

 
2000 DAMP 

An updated version of the 1993 DAMP.  Submitted in draft form as the proposed plan 
for the 2000 Report of Waste Discharge submittal. 

 
2003 DAMP 
 The final, updated version of the 1993 DAMP which was submitted in draft form in 2000 

as the proposed plan for the 2000 Report of Waste Discharge (2000 DAMP).  This 
document incorporates the Third Term Permit requirements and is the principal policy 
and guidance document for the countywide NPDES Stormwater Program. 

 
Best Management Practice (BMP) 
 A technique, measure or structural control that is used for a given set of conditions to 

manage the quantity and improve the quality of stormwater runoff in the most cost-
effective manner.  

 
Clean Water Act and Amendments 
 The Federal Pollution Control Act (Public Law 92-500), as amended (33 U.S.C. 1251 et 

seq.).  Federal regulation mandating a National Pollutant Discharge Elimination System 
permit for discharges into the Waters of the United States.  The goals of the act are to 
restore and maintain the chemical, physical and biological integrity of the nation’s 
waters. 

 
First Term Permits 

The Regional Boards issued Municipal Stormwater Permits No. CA 8000180 and No. 
CA 0108740 to the Permittees in 1991 for the period from 1990 – 1996.  

 
General Construction Permit 
 The NPDES general permit for stormwater discharges associated with construction 

activity.  SWRCB Order No. 99-08 DWQ, NPDES General Permit No. CAS000002 or its 
subsequent replacement. 

 
General Industrial Permit 

The NPDES general permit for stormwater discharges associated with industrial 
activity.  SWRCB Order No. 97-03 DWQ, NPDES General Permit No. CAS000001 or its 
subsequent replacement. 

 
Illegal Discharge 
 Any discharge to a municipal separate storm sewer that is not composed entirely of 

stormwater and that is not covered by an NPDES permit or identified in the NPDES 
Stormwater permit as an allowed discharge. 
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Illicit Connection 
 Any man-made conveyance or drainage system, pipeline, conduit, inlet or outlet, 

through which the discharge of any pollutant to the stormwater drainage system occurs 
or may occur.   

 
Implementation Agreement 

The agreement underpinning County and city cooperation which establishes the 
responsibilities of each Permittee and a funding mechanism for the shared costs of the 
Program. 

 
 Local Implementation Plan (LIP)/Jurisdictional Urban Runoff Management Plan (JURMP) 

The Permittee specific document that details how the stormwater programs within the 
DAMP are implemented within their local jurisdictions (synonymously referred to as a 
LIP in the Santa Ana Region and a JURMP within the San Diego Region). 

  
Orange County Stormwater Program 

The program designed by the Orange County Permittees for compliance with the 
NPDES permits. 

 
National Pollutant Discharge Elimination System (NPDES) Municipal Stormwater Permit 

 A provision of the CWA, section 402, that identifies municipal stormwater as a point 
source subject to regulation under the NPDES Permits.   

 
Permittees 

The cities of Aliso Viejo, Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana Point, 
Fountain Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, Laguna Beach, 
Laguna Hills, Laguna Niguel, Laguna Woods, La Habra, La Palma, Lake Forest, Los 
Alamitos, Mission Viejo, Newport Beach, Orange, Placentia, Rancho Santa Margarita, 
San Clemente, San Juan Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, 
Westminster, and Yorba Linda; the County of Orange; and the Orange County Flood 
Control District and any subsequently incorporated cities that become subject to the 
NPDES permit.  Each Permittee is individually responsible for the implementation of the 
program elements within its jurisdiction. 

  
General Permittee Committee 
 The committee made up of a representative from each of the Permittees that provides 

the overall guidance for the NPDES Stormwater Program.  
 
Point Source 
 Any discernable, confined, and discrete conveyance, including any conduit pipe, ditch, 

channel, sewer, tunnel, vessel, or other floating craft from which pollutants are or may 
be discharged. 

 
Principal Permittee 

The County of Orange is the Permittee designated with the responsibility to manage the 
NPDES Municipal Stormwater Program on behalf of the Permittees.     
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Program Effectiveness Assessment 

The NPDES Permits require the submittal of an annual Program Effectiveness 
Assessment to the Regional Board and EPA on November 15th of each year.   
 

Regional Water Quality Control Boards 
The Santa Ana and San Diego Regional Water Quality Control Boards are agencies that 
implement and enforce Clean Water Act Section 402(p) NPDES permit requirements, 
and are issuers and administrators of these permits on behalf of EPA within Orange 
County. 

 
Report of Waste Discharge (ROWD) 
 Constitutes the application to the RWQCB for the Third Term NPDES permit.  The 

ROWD presents the compilation of data from the current and previous permit terms and 
describes the proposed plan for future activities. 

 
Santa Ana Regional Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for Orange 
County from the northern Los Angeles County border southward to approximately El 
Toro Road.  The Permittees in the Santa Ana Regional Water Quality Control Board 
jurisdiction include the County of Orange, the Orange County Flood Control District 
and the twenty six (26) incorporated cities of Anaheim, Brea, Buena Park, Costa Mesa, 
Cypress, Fountain Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, La Habra, 
La Palma, Laguna Hills, Laguna Woods, Lake Forest, Los Alamitos, Newport Beach, 
Orange, Placentia, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and 
Yorba Linda.   

 
San Diego Regional Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for Orange 
County from approximately El Toro Road down southward to the San Diego County 
border.  The Permittees in the San Diego Regional Water Quality Control Board 
jurisdiction include the County of Orange, the Orange County Flood Control District 
and the eleven (11) incorporated cities of Aliso Viejo, Dana Point, Laguna Beach, Laguna 
Hills, Laguna Niguel, Laguna Woods, Lake Forest, Mission Viejo, Rancho Santa 
Margarita, San Clemente, and San Juan Capistrano.   

 
Second Term Permits 

The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 1996, Santa 
Ana Region CAS0108740 and San Diego Region CAS618030, which covered the time 
period from 1996-2002. 

 
State Water Resources Control Board 
 State agency that sets statewide policy for the nine Regional Water Quality Control 

Boards. 
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Total Maximum Daily Loads (TMDL) 
 A written, quantitative analysis and plan for attaining and maintaining water quality 

standards in all seasons for a specific waterbody and pollutant. 
 

Third Term Permits 
The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 2002, Santa 
Ana Region Order No. R8-2002-0010 and San Diego Region Order No. R9-2002-0002, 
which covers the time period from 2002-2007. 

 
Water Quality Planning Process 
 Systematic and detailed evaluation of the impacts of urban water quality on beneficial 

uses to determine or validate that actual impairments exist that warrant corrective 
action. 
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SECTION C-1, Introduction        
 
 
C-1.0 INTRODUCTION  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The municipal stormwater Permittees in Orange County (Section C-1.2 below) have developed 
a common Program Effectiveness Assessment (PEA) framework in order to better report to the 
Regional Boards the implementation and performance of the Permittees’ stormwater quality 
programs, individually and collectively.  
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program 
implementation and validation data;  

 
• Provide an annual format by which the Permittees can, on a jurisdictional, watershed 

and/or countywide basis, compile and analyze program data.  As data is collected and 
analyzed over time, it will enable the identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to each of the program components 
and is used as an effective management tool in determining where modifications within 
the Drainage Area Management Plan (DAMP) and/or Local Implementation Plan (LIP) 
may be necessary; and 

 
• Provide a mechanism for the Permittees to identify and report modifications that have 

or will be made to their LIP.   
 
C-1.2 Background  
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  An amendment to the Clean Water Act, the Water Quality Act, was approved in 
1987, which brought stormwater discharges into the NPDES Program.  EPA issued subsequent 
regulations on November 16, 1990.   

In response to those regulations, the County of Orange, the Orange County Flood Control 
District and the incorporated cities of Orange County have obtained, renewed and complied 
with the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional 
Water Quality Control Boards (subsequently referred to as the Santa Ana Regional Board, the 
San Diego Regional Board or collectively as the Regional Boards):      
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NPDES Stormwater Permits 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  

No. 
Date 

Adopted 
Order  

No. 
NPDES  

No. 
Date 

Adopted 

First 
(1990-1996) 90-71 CA 

8000180 July 1990 90-38 CA 0108740 July 1990 

Second 
(1996-2002) 96-31 CAS618030 March 

1996 96-03 CAS0108740 August 
1996 

Third 
(2002-2007) 

R8-2002-
0010 CAS618030 January 

2002 
R9-2002-

0001 CAS0108740 February 
2002 

 

Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges. 

As a result of the Third Term Permit requirements, the Permittees have significantly enhanced 
existing program elements and developed several additional ones. The updated DAMP has 
been finalized and submitted to the Regional Boards and is referred to as the 2003 DAMP.  One 
of the major challenges for the Permittees in developing the 2003 DAMP was the reconciliation 
between the two Regional Board permits for Orange County which contained significant 
differences for the first time. 
 
This reconciliation has been accomplished by revising the structure of the draft 2000 DAMP to 
include model programs and templates for Local Implementation Plans (also termed 
Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego Regional Board 
Third Term Permit) and Watershed Action Plans (formerly known as Watershed Chapters) 
(these have been developed for the San Diego Regional Board area where they are also known 
as Watershed Urban Runoff Management Plans (WURMPs) and are in development in the 
Santa Ana Regional Board area), which will assist the Permittees in implementing the programs 
within their individual jurisdiction and at a watershed scale as well as recognize the differences 
between the two sets of permit requirements.   
 
This PEA is a joint submittal of the County of Orange and the Orange County Flood Control 
District (OCFCD). The PEA in most instances will reference the County to cover both entities, 
since OCFCD is managed within the County’s Resources and Development Management 
Department. The County’s unincorporated jurisdiction consists of largely undeveloped and 
developing areas as well as fragmented unincorporated islands. OCFCD jurisdiction includes 
266 miles of open flood control channels as well as 124 miles of underground stormdrain lines. 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Introduction C-1-2 

This PEA covers the period from July 1, 2006 to June 30, 2007 and therefore documents the 
fourth year of implementation of the 2003 DAMP programs within the Santa Ana and San 
Diego Regions.  
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C-2.0 PROGRAM MANAGEMENT 
 
C-2.1 Introduction (LIP Section A-2.1) 

Program management activities conducted by the County to implement the LIP involved the 
following: 

• Coordination with the other Permittees on program development through the 2003 
DAMP; common program implementation (such as monitoring, public education and 
watershed programs); and a commitment of funding shared budgets under the 
Implementation Agreement; 

• Coordination with internal County departments to implement the LIP;  

• Preparing, approving and tracking shared and County cost budgets; and, 

• Data management and compliance reporting based on common practices specified in the 
2003 DAMP.  

This section addresses the County’s implementation of the program management elements of 
its LIP. 

C-2.2 Countywide Coordination (LIP Section A-2.2) 

Due to its role as Principal Permittee, each General Permittee Committee meeting is attended by 
several County representatives. For the purpose of coordination as a Permittee, the following 
contacts represent the County:   
 

Primary 
Contacts 

County of Orange 
Resources and Development Management Department 

Name Grant Sharp Ruby Maldonado 

Division Watershed & Coastal Resources 
Division/Stormwater Internal 

Planning & Development 
Services/Land Use Planning 

Address 1750 S. Douglass Rd., Anaheim 
92806 P.O. Box 4048, Santa Ana 92702 

E-mail Address grant.sharp@rdmd.ocgov.com ruby.maldonado@rdmd.ocgov.com 
Alternate 
Contacts 

County of Orange 
Resources and Development Management Department 

Name Chris Crompton Rick Sherry 

Division Watershed & Coastal Resources 
Division 

Planning & Development 
Services/Land Use Planning 

Address 1750 S. Douglass Rd., Anaheim 
92806 P.O. Box 4048, Santa Ana 92702 

E-mail Address chris.crompton@rdmd.ocgov.com richard.sherry@rdmd.ocgov.com 
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For the purpose of coordination as the Principal Permittee, the following contacts represent the 
County: 
 

Primary 
Contacts 

County of Orange  
Resources & Development Management Department 

Name Richard Boon Chris Crompton 

Division Watershed & Coastal Resources Watershed & Coastal Resources 

Address 1750 S. Douglass Rd., Anaheim 92806 1750 S. Douglass Rd., Anaheim 92806 

E-mail Address richard.boon@rdmd.ocgov.com chris.crompton@rdmd.ocgov.com 

 
The General Permittee Committee meets at least six times per year. The County had 
representatives at the following meetings:  
   

Meeting Date Attended 
July 27, 2006 X 
August 24, 2006 X 

September 28, 2006 X 

October 26, 2006 X 

December 21, 2006 X 

January 25, 2007 X 

February 22, 2007 X 
March 22, 2007 X 

April 26, 2007 X 

May 24, 2007 X 

June 28, 2007 X 
 
In addition, County representatives coordinated and participated in the following committees 
and task forces: 

Committee/Task Force Attended 
Data & Information Management  All Meetings 
LIP/PEA All Meetings 
Inspection All Meetings 
Trash & Debris All Meetings 
Legal/Regulatory Authority All Meetings 
Public Education All Meetings 
Water Quality All Meetings 
Ad Hoc – Disposal Options All Meetings 
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C-2.3 County Internal Coordination (LIP Section A-2.3)  

The NPDES Internal Committee, comprised of designated representatives from most County 
departments, was formed in August 2003 and meets at least quarterly during the year. Meetings 
were held on the following dates for 2006-07: 
 

Meeting Date 
July 12, 2006 
October 11, 2007 
January 10, 2007 
May 9, 2007 

 

Table A- 2.2 from Section A-2 of the LIP details the responsibilities of County departments 
under the Third Term Permits and the 2003 DAMP programs. No changes were made to the 
table during 2006-07. 
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 

The Fiscal Analysis includes the following: 

• The County’s expenditures for the previous fiscal year; 

• The County’s budget for the current fiscal year; and 

• A description of the source of funds. 

The Fiscal Analysis is intended to depict all NPDES compliance related costs for the 
County/Orange County Flood Control District. The tables on the following pages report costs 
that include both County operations and contracted services and are broken down into the 
following categories:  
 
Capital Costs 
 
Capital costs include any capital expenditure for each one of the DAMP elements.  This would 
consist of any land, large equipment, and structures, public project BMPs, and construction 
BMPs for public projects (see table below). The County’s capital costs totaled $193,820 for the 
2006-07 reporting period. This is a decrease of $343,099 over the $536,919 reported for 2005-06.   
 
Operations and Maintenance Costs 
 
Operations and maintenance costs refer to normal costs of operation including the cost of 
keeping equipment and facilities in working order (see table below).  The County’s operations 
and maintenance costs totaled $19,393,745 for the 2006-07 reporting period compared with 
$13,210,972 for the 2005-06 reporting period.  
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Total Costs 
 
The increased capital and operation and maintenance expenditures reflect costs not previously 
captured in the County’s PEA. A review of the fiscal analysis and reporting program was 
conducted during 2006-07 to improve capture of all NPDES compliance related costs. Tables A-
2.3 and A-2.4 were revised to reflect the fiscal analysis and better capture the costs associated 
with the Stormwater Program. A section for the County Contribution to the Countywide 
program was added to the table. The Watersheds category was deleted.  
 
The cost for Pesticide and Fertilizer Management consists of the total cost of landscape contracts 
and the County’s costs for pesticide application, including the cost of the fertilizer and 
pesticides. The Environmental Performance cost includes the total cost for both facility and 
public trash handling which cannot be separated.  
 
Funding Sources 
 
The funding sources describe the origin of the combined capital and operations and 
maintenance expenditures (see tables below). 
 
 
 

CAPITAL COSTS 
(Land, Large Equipment and Structures) 

 

LIP Program Elements FY2006-07 Costs Projected FY  2007-08 
Costs 

Public Project - BMPs BMPs, Retrofits, Facilities Constructed as a 
Component of Some Other Facility $80,800 $850 

Construction BMPs for Public 
Construction Projects 

Cost for Water Quality BMPs Used During 
Construction $200 $250 

Other Capital Projects/Major 
Equipment Purchases 

Capital Improvements Related to the Program that 
are not Strictly BMPs and Costs for Purchase of 

Major Equipment 
$112,820 $295,412 

Totals 
$193,820 $296,512 
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OPERATION AND MAINTENANCE COSTS 

 

LIP Program Elements FY2006-07 Costs Projected FY  2007-08 
Costs 

Supportive of Program 
Administration (LIP Section A-2.0) Meetings/Committees/Training/Reporting $487,152 $509,316 

Plan Development (LIP Section A-
3.0) 

New Program Development/BMP Effectiveness 
Studies $209,103 $243,498 

Trash & Debris Control (Public Works O&M) 
Litter Ordinance, Clean-up Programs, 

Specialty/bulky Pickups, Public Trash Receptacles 
$799,495 $959,444 

Household Hazardous Waste Collection  $4,192,094 $4,725,617 

Drainage Facility Maintenance(Public Works O&M) 
Includes Catch basin Stenciling $276,262 $303,888 

Street Sweeping(Public Works O&M) $11,848 $13,032 
Litter/Trash Control $2,803,980 $2,793,853 

Parking Lot Sweeping $289,256 $290,903 
Facility Drain 
Maintenance $488,024 $501,595 

Inspections $34,200 $35,379 

Environmental 
Performance Reporting 

Program 

BMP Maintenance $5,968,167 $6,147,480 

Municipal Activities (LIP Section 
A- 5.0) 

Pesticide & Fertilizer Management $637,186 $720,672 

Nonpoint Source Pollution Awareness $20,619 $32,300 
Public Information (LIP Section     

A-6.0) 
Household Hazardous Waste Collection $16,500 $50,000 

New Development/Significant 
Redevelopment (LIP Section A-7.0) 

Requiring New Development BMPs (Supportive of 
Planning, etc.) $259,421 $294,592 

Requiring Construction BMPs  (Supportive of Plan 
Check & Inspection) – Private Projects $876,910 $920,755 

Construction (LIP Section A-8.0) 
Requiring Construction BMPs  (Supportive of Plan 

Check & Inspection) – Public Projects $344,647 $441,900 

Existing Development (LIP Section 
A-9.0) Industrial/Commercial/HOA Facility Inspections $10,164 $10,465 

Illicit Connection Inspections $4,400 $4,532 
Illegal Discharge/Illicit Connection 

(LIP Section A-10.0) 

Illegal Discharge Investigations, Spill Response $118,310 $121,859 

County Contribution to Regional Program 
$1,546,007 $1,592,387 

Totals 
$19,393,745 $20,713,467 

 
 
 
 
 
 

0037462



SECTION C-2, Program Management     
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Program Management C-2-6 

FUNDING SOURCES 
 

LIP FUNDING SOURCES FY2006-07Costs Projected FY 2007-08 
Costs 

GENERAL FUND 11.8 12.1 

UTILITY TAX/CHARGES 0 0 

SEPARATE UTILITY BILLING ITEM 0 0 

GAS TAX 1.3 1.4 

SPECIAL DISTRICT FUND 24.3 24.7 

Other 

• Contracts & Intergovernmental 
Revenues   0.1 0.0 

• Sanitation Fee 31.8 32.8 

• Benefit Assessment 0 0 

• Fleet Maintenance Fund 0.1 0.1 

• Community Services Fund 0 0 

• Water Fund 0 0 

• Sewer & Storm Drain Maintenance Fee 0 0 

• Grants 30 28.5 

• Time and Materials Ordinance and 
Permit Fees .6 0.4 

TOTALS  100% 100% 

 

C-2.5   Program Management Modifications 
 
While this PEA is intended to be a measure of the effectiveness of the County’s stormwater 
program over the course of a year long period, program management is structured to respond 
to the iterative nature of this process on a much smaller scale.  During the 2006-07 reporting 
period, the County made modifications to Section A-2 of its LIP: 
 

• Tables A-2.3 and A-2.4 were modified to more accurately report costs associated with 
elements of the DAMP. 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the County in developing its Local 
Implementation Plan (LIP). This section also discusses a number of studies that the County is 
participating in that will assist in future revision and improvement of the overall stormwater 
compliance program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The complexity of the Third Term Permits has necessitated the development of the LIP in order 
to provide a County-specific plan within the broader policy and program framework of the 
2003 DAMP.  The LIP focuses predominantly on the jurisdictional implementation of the model 
pollution prevention-oriented programs detailed in the 2003 DAMP. The County LIP is a 
dynamic document that is evaluated on a continuing basis by the County and an annual basis 
or as directed by the Regional Board.  
 
As implementation of pollution prevention programs has taken place and evolved, so too has 
the LIP. The County’s stormwater program management has worked closely with all 
departments to ensure that the goals of the program are met in concert with the County’s 
overall mission of providing and maintaining valuable resources and services to its residents. 
As County departments have used stormwater inspection forms, implemented model 
maintenance procedures and BMPs, completed environmental performance reports, etc., they 
have provided important feedback which has allowed program management to adjust the plan 
to refine parts of the program that may not be working optimally while continuing forward 
with elements that are effective.  
 
C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the County’s LIP is the implementation of additional/enhanced BMPs 
and/or the refinement of BMPs within the DAMP programs.  The tables that follow list the 
BMP projects and BMP investigations implemented since the issuance of the Third Term 
Permits.   
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Summary of County BMP Projects and Investigations 

 
 Initiated 

in 
Reporting 

Period 

Completed 
in 

Reporting 
Period 

Projected 
completion 

in Reporting 
Period 

Watershed  

Structural BMPs  

Ocean Institute BMP  2001-02 2002-03 Completed Dana Point Coastal 
Streams 

J01P28 Clear Creek System 2001-02 2003-04 Completed Aliso Creek 

J01P01 Munger Media Filter 2001-02 2006-07 Completed Aliso Creek 

Channel Diversion Facilities 2002-03 2002-03 Completed Santa Ana River 

Poche Beach UV Disinfection 2002-03 2003-04 Completed San Clemente 
Coastal Streams 

Warner Channel – Wetland 
Vegetated Channel 2003-04 2005-06 Completed Newport Bay 

Selenium Removal Quick Start 
BMP 2004-05 2004-05 Completed Newport Bay 

Baby Beach Storm Drain to 
Sanitary Sewer Diversion and 
First Flush Filtration System 

2004-05 2005-06 Completed Dana Point Coastal 
Streams 

Bird Exclusion Fencing Baby 
Beach Public Pier  2004-05 2005-06 Completed Dana Point Coastal 

Streams 
Sediment removal from San 
Diego Creek Sediment Basin #2 2004-05 2005-06 Completed Newport Bay 

Narco Channel Restoration 2005-06 N/A 2006-07 Aliso Creek 

Litter Control BMPs See discussion of Drainage Facilities and Infrastructure 
Maintenance in Section C-5.A.3 

Non-Structural BMPs  

Countywide Area Spill Control 
(CASC) Program 2001-02 N/A Ongoing 

Project 
Multiple 
Watersheds 

Beach Sweeping at Baby Beach 
– Bird Feces Control 2006-07 N/A 2007-08 Dana Point Coastal 

Streams 
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Summary of BMP Effectiveness Investigations 

 
Project Type of BMP Manufacturer 

(if applicable) 
Type of 
Analysis 

Report 
Completed 

J01P28 Clear Creek 
System 

Media filter; 
UV disinfection Clear Creek Bacterial 

Monitoring Yes    No    

Ocean Institute 
BMP 

Infiltrative swale; 
In-line separator Stormceptor® Runoff 

Monitoring Yes    No    

Poche Beach UV 
Disinfection 

Sediment basin; 
UV disinfection 

Suntec 
Environmental 

Bacterial 
Monitoring Yes    No    

Warner Channel – 
Wetland Vegetated 
Channel 

Wetland Vegetated 
Channel N/A 

Nutrients, 
Selenium, 
and Flow 
Monitoring 

Yes    No    

J01P01 Munger 
Media Filter Media Filter N/A 

Bacteria, 
Solids, 
Nutrients, 
Metals 
Monitoring 

Yes    No    

Selenium Removal 
BMP 

Multiple 
(Physical, 
chemical, 
biological) 

N/A Selenium 
Monitoring Yes    No    

 

BMP Project Updates in the Santa Ana Region: 

Newport Bay Watershed 

Nitrogen and Selenium Management Program (NSMP) 

Selenium and Nitrogen BMP Evaluation 

In December 2004, the Santa Ana Regional Water Quality Control Board issued a General 
NPDES Permit regulating certain groundwater-related discharges in the Newport Bay 
watershed.  To comply with the terms of the permit, a Working Group of 21 public agencies and 
private entities is funding and implementing a work plan over the next five years to evaluate 
BMPs and treatment technologies for selenium and nitrogen. 
 
One of the work plan tasks is to evaluate BMPs for removal of selenium and nitrogen from 
surface water and groundwater discharges in the Newport Bay watershed.  The focus of this 
task is to develop and apply a treatment technology, or series of technologies, in targeted areas 
in the watershed in order to maintain beneficial uses.  The technologies that currently exist are 
primarily geared towards agricultural and mining practices.  However, the Newport Bay 
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watershed is a highly dense, urbanized environment, rendering many of those technologies 
infeasible for application.  During 2005-06, a survey of existing and developing technologies 
was compiled and an initial assessment of applicability to the Newport Bay watershed was 
conducted.  The summary list of existing technologies was further evaluated and five BMPs 
were selected for further testing in the watershed.  Those technologies were: 

• Reverse Osmosis (RO) (physical treatment) 

• Katchall Filtration Systems Heavy Metals Removal (HMR) Media (physical treatment) 

• Anaerobic Bacterial Removal (biological treatment) 

• Constructed Wetlands (biological treatment) 

• Ferrous Hydroxide (chemical treatment) 

The field scale pilot testing of these technologies and the final report was completed during the 
2006-07 reporting period. The summary report of selenium and nitrogen removal BMPs can be 
found at www.ocnsmp.com. During the 2006-07 reporting period the information gained will be 
used to develop a BMP implementation plan. 
 
Multiple Watersheds (Anaheim Bay/Huntington Harbor, Newport Bay & Santa Ana River)

Countywide Area Spill Control (CASC) Program 

Orange County, California has over 33,000 acres of parkland 
and open space and over 100 miles of coastal and bay beaches.  
Many of these recreational areas are highly valued due to their 
scenic attractiveness and direct ties or proximity to a water 
resource (creek, bay, harbor or beach). Although these 
recreational areas are vital to Orange County, many of the 
inland, coastal waters, and/or bays and harbors are listed on the 
2006 303(d) list due to elevated concentrations of pathogens, 
fecal coliform, total coliform, and/or enterococcus. 
   
The northern and central Orange County 303(d) listed water 
bodies include: 
 
• Seal Beach (Coastal Shorelines/Beaches, .53 miles) 
• Huntington Beach State Park  (Coastal Shorelines/Beaches, 5.8 miles) 
• Huntington Harbor (Bay, 221 acres) 
• San Diego Creek (Reach 1, 7.8 miles) 
• Buck Gully Creek (.3 miles) 
• Los Trancos Creek (.19 miles); and, 
• Silverado Creek (11 miles) 

Upper Newport Bay, and Lower Newport Bay are also included on the 2006 303(d) List of 
Water Quality Limited Segments Being Addressed by USEPA Approved Total Maximum Daily 
Loads (TMDLs). 
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Although Orange County has experienced ocean and bay closures as well as postings and 
advisories due to elevated bacteria concentrations, almost all of the closures have been 
attributed to sanitary sewer overflows (SSOs or overflows) that reached, or threatened to reach, 
ocean waters.  The primary wastewater and stormwater agencies in northern and central 
Orange County are the Orange County Sanitation District (OCSD) and the County of Orange 
(County), respectively. Both OCSD and the County are regulated under National Pollutant 
Discharge Elimination System (NPDES) permits and are required to develop and implement 
management programs that, among other things, effectively prohibit the discharge of pollutants 
to surface waters, including the discharges of raw or untreated sewage. 
 
Even though OCSD and the County had similar goals and objectives and were both regulated 
under NPDES permits, multi-agency coordination to address sewage spills was generally 
reactive instead of proactive.  However, with growing concerns over bacteriological 
contamination and increasing regulatory and public pressure to improve water quality, OCSD 
and the County began to meet to discuss how they might cooperatively minimize and/or 
prevent the impacts caused by SSOs.  The agencies initiated a pilot project in late 2000 titled 
“Tustin Area Spill Control Demonstration Project (TASC)”. The project progressed for several 
years and the initial project report, which documented the achievements, was prepared in 
November 2003 and entitled “Tustin Area Spill Control (TASC) Demonstration Project – Initial Case 
Study Report”. 
 
Progress reports for the TASC project have been prepared annually and provided to the Santa 
Ana and San Diego Regional Water Quality Control Boards (Regional Water Boards) as an 
Appendix to the Annual Stormwater Program Effectiveness Assessment. Annual Progress 
Reports submitted to date include: 
 
• “Tustin Area Spill Control (TASC) Demonstration Project – 2003-2004 Progress Report”; 
• “Tustin Area Spill Control (TASC) Demonstration Project – 2004-2005 Progress Report”; and 
• “Tustin Area Spill Control (TASC) Demonstration Project – 2005-2006 Progress Report” 
 
In 2007 the project evolved in several ways and was, therefore, renamed the “Countywide Area 
Spill Control (CASC)” Program. The renaming was done to reflect the fact that 1) the project 
evolved from a demonstration project to a permanent program; and 2) the program will be 
expanded throughout the county area over the next few years.  The overall objectives of the 
CASC program are to: 
 
• Create broader awareness regarding the causes of SSOs and measures that can be 

implemented in order to prevent them; 
• Improve the interagency coordination when responding to SSOs; 
• Identify the resources needed when responding and mitigating impacts; 
• Develop predictive tools for identifying potential impacts; 
• Protect the beneficial uses of the local water bodies; and 
• Expand the program throughout the entire county area over the next few years. 
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The CASC Program is comprised of: program and coordination, planning and implementation 
elements.  During this reporting period, the following tasks were completed for the CASC 
Program elements:  
 
• Conducted the second field-based exercise with both contractors;  

• Transitioned the TASC project into the CASC Program;  

• Development of program expansion guidelines; 

• Expansion of the CASC Program area outside of North Tustin 
area; 

• Completed a draft MOU between OCSD, County and 
participating Cities;  

• Developed Countywide Area Spill Control Program Logo and 
Tagline; 

• Developed Expansion Criteria Guidance Document; 

• Conducted Public Education and Outreach Activities; 

• Initiated implementation of CASC Program Expansion for the cities of Orange and Villa 
Park; and, 

• Prepared objectives and task list for 2007-2008          

The CASC 2006-07 Progress Report has been prepared to summarize the work that has been 
completed and identifies activities that may be undertaken during the upcoming reporting 
period.  This report is being submitted as an attachment to the 2006-07 Unified Report, and will 
be included in Appendix E of the DAMP. 
 

Channel Diversion Facilities 

The County has constructed and now operates diversion facilities at Huntington Beach pump 
station, Talbert Channel, Greenville Banning Channel, and the Lower Santa Ana River.  
Sampling and analysis of diverted runoff for pesticides and heavy metals was conducted on a 
semiannual basis at all facilities and results submitted to Orange County Sanitation District 
(OCSD) as a condition of the County’s sanitary discharge permit.  Diverted runoff was in 
compliance with OCSD maximum allowable concentrations for the reporting period, such that 
it would not disrupt the biological treatment process or materially affect OCSD’s own outfall 
discharge permit. During the 2006-07 reporting period over 342 million gallons were diverted 
and treated by these four projects, a 5 percent increase over the prior period. 
 
BMP Project Updates in the San Diego Region: 

Aliso Creek Watershed 

J01P28 Clear Creek Treatment System 
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The management measure employed in this project is to apply a proprietary package system to 
treat Pipe J01P28 low-flow prior to its discharge to Aliso Creek. The Clear Creek Treatment 
System at J01P28 treats urban runoff by filtering then exposing the water to ultraviolet 
radiation, and then returning the treated water to Aliso Creek. The system is designed to 
remove suspended solids, bacteria, and associated pollutants at a maximum rate of 300,000 
gallons/day.  Construction for the project was completed in June 2003. Operation of the system 
began in July 2003. The total cost of the project was approximately $500,000. 
 
The Clear Creek System operated from April 2004 through September 2004, and then was shut 
down in October 2004 until the end of the storm season.  Operation recommenced in June 2005 
due to the extended storm season; however, operation was suspended in August 2005 due to 
excessive backwash frequency and premature clogging of the filter media. In February 2006 a 
heavy equipment pad was constructed adjacent to the facility to improve maintenance access, 
and in March accumulated sediment was removed from the energy dissipation basin which 
serves as the intake reservoir for the treatment system.    
 
The County is presently preparing plans for structural modifications to the dissipation basin 
that would provide pre-treatment of runoff before entry to the Clear Creek system, which 
would be expected to improve the operational efficiency and life of the treatment facility.  
However, in the interim, the County replaced filtration media in the filter columns in August 
2007 and has resumed operation of the treatment facility in September 2007. 
 
Bacteriological monitoring at the influent and effluent of the system had shown a 99.8% 
reduction in fecal coliform levels from July – September 2004. The fecal coliform levels a 
distance downstream of the Clear Creek System were also measured and were found to be 
significantly higher than the effluent immediately after treatment.  Since there are no inputs to 
the channel between the treatment plant and its confluence with Aliso Creek, this indicates that 
bacterial indicator regrowth may be occurring, reducing the effectiveness of the treatment 
system on bacterial levels in Aliso Creek. 
 
Since Clear Creek system operation was suspended in August 2005, bacteria counts have been 
correspondingly high in the outflow from the J01P28 discharge to Aliso Creek. Specific water 
quality information is presented in the County’s quarterly reports for the Aliso Creek 13225 
Directive, which are available on the County’s website at www.ocwatersheds.com. 
 
J01P01 Munger Storm Drain Sand/Media Filter 

This sand filter is intended to treat dry season runoff from the Munger Storm Drain (J01P01) 
prior to its discharge to Aliso Creek.  The system is comprised of a pre-sedimentation vault, 
pump station/wet well and sand filter vault, with gravity discharge to the creek.  The system is 
expected to provide meaningful removal of suspended solids, bacteria, and other pollutants. 

The project was designed in 2003, and then redesigned in 2004 in order to relocate the filter 
vault out of the stream course onto the top of the streambank.  System construction was 
completed in December 2005 with funds from a State Water Resources Control Board 
Proposition 13 grant.  However, the system was unable to accommodate design flow rates, so 
system operation was suspended while recommendations were developed to modify the 
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system.  Recommendations included the conversion of pump operation from cycled to 
continuous operation, and valve metering of inflow to the filter. The modifications will allow 
the system to safely and effectively treat inflow, albeit at a lower flow rate.  
 
The modifications were implemented in the summer of 2006, and the system was finally started 
up in September 2006. The filter underwent a four month water quality performance evaluation 
period from October 2006 – January 2007. The filter provided 90% removal of all three fecal 
indicator bacteria, favorable (75 – 86%) removal of suspended solids and turbidity, and modest 
removals of particulate nutrients and metals. Results affirmed the effectiveness of the sand filter 
treatment technology for application to dry weather urban runoff flows. However, the relatively 
small volume of urban runoff treated by the BMP resulted in little or no meaningful 
improvement in Aliso Creek quality. The County is presently deliberating on the future 
disposition of the system.     
 
The total cost of the project is estimated at $1,000,000. Updates to the project can be found in the 
County’s quarterly reports for the Aliso Creek 13225 Directive, which are available on the 
County’s website at www.ocwatersheds.com. 
 
Narco Channel Restoration in Laguna Niguel Regional Park 
 
Narco Channel was a 40-foot wide by 20-foot deep earthen channel which was completely 
devoid of vegetation due to its vertical earthen slopes and stagnant water in its invert.  In 2007, 
the channel was widened about 50 feet into Laguna Niguel Regional Park and the channel slope 
was laid back.  The project is complete with the exception of the planting of native vegetation.  
The planting of the native vegetation was placed on hold during the hot summer months.  The 
planting is being scheduled to commence in October 2007 and be complete by mid November 
2007.  The purpose of the project is to promote nutrient uptake with the new native vegetation 
and associated bacteria reduction.  The city of Laguna Niguel received a $1.4 million grant from 
the State Water Resources Control Board for the project and the County entered into an 
agreement with the City of Laguna Niguel.  Bid opening for the project occurred on August 23, 
2006.  The construction is anticipated to be completed in November 2007 and the contracted 
plant establishment period will end by March 31, 2008. 
 
Dana Point Coastal Streams Watershed 
 
Ocean Institute Stormwater Treatment System 

The County received a State Clean Beach Initiative grant to construct and evaluate the 
performance of stormwater treatment features at the Ocean Institute in Dana Point Harbor (Part 
of the Dana Point Coastal Streams Watershed) as an element of facility redevelopment.  
Stormwater treatment features consist of two parking area infiltrative swales with underdrains 
leading to a Stormceptor® suspended solids separator. Site reconstruction was completed in the 
fall of 2002, whereupon the County initiated a two year performance evaluation of the system. 
While three storm events were monitored in 2002-03, problems with automated sampling 
equipment resulted in limited data generation. Adjustments were made in sampling equipment 
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configuration over the dry season, and three additional storm events were successfully captured 
in the 2003-04 wet season.    
 
The final report was submitted in March 2006 to the CBI grant officer.  Findings suggested that 
relatively minor pollutant removals were achieved by the system. The limited performance was 
attributable in large part to the backwater influence of tidal fluctuations on the Stormceptor 
unit, and the apparent poor performance of the infiltrative swales.  Design modifications were 
recommended to potentially improve performance. 

Baby Beach BMPs 

Urban Runoff to Sanitary Sewer Diversion 

The County received a Proposition 40 Phase II Clean Beaches Initiative grant from the State 
Water Resources Control Board to construct a storm drain to sanitary sewer diversion project 
just upstream of where the storm drain enters Dana Point Harbor at Baby Beach.  The 24-inch 
diameter concrete storm drain contains urban runoff from three restaurants, eight residential 
homes, two large strip malls, one hotel, and several city streets with adjacent landscaping.  The 
sanitary diversion facility was installed in June 2005.  The diversion is operational during the 
summer and turned off during the winter.    

First Flush Filtration 

A storm water first flush filtration system was installed in the Baby Beach public parking lot 
near the pier. The storm water filtration system consists of two 11-foot by 26-foot concrete 
vaults containing 154 filter media cartridges manufactured by Contech, Inc. (formerly 
Stormwater 360). A 6-foot by 12-foot vault containing storm screens manufactured by Contech, 
Inc. was installed upstream of the stormwater filters.    

Bird Exclusion Fencing 

The County received a Proposition 40 Phase II Clean Beaches Initiative grant from the State 
Water Resources Control Board to place anti-bird netting under the Baby Beach public pier.  
The existing bird netting had disintegrated and pigeons had begun to roost under the pier.  The 
bird exclusion fencing consisted of vinyl coated chain link fencing.  The work was completed in 
September of 2005 for $47,500.    

Stormdrain Flap Gate 

The 24 inch stormdrain pipe outfall in the harbor sea wall approximately 20 feet north of the 
Baby Beach pier is typically submerged at medium to high tide. In order to prevent intrusion of 
seawater into this stormdrain pipe and thus potential growth of bacteria, a stainless steel flap 
gate was installed near the sea wall.  Installation was completed in November of 2005. 

Beach Sweeping 
 
In January 2007 the County initiated a beach sweeping demonstration program at Baby Beach. 
Beach sweeping removes shorebird feces from the exposed intertidal area of the beach before 
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they are re-suspended into the surf zone by the incoming tide.   Preliminary indications are that 
the beach sweeping practice may be contributing to what have been very low bacteria counts 
and correspondingly few water quality advisory postings for the beach during the year to date. 
The demonstration program will extend through the 2007 calendar year, whereupon a water 
quality comparative evaluation of the practice will be performed. 
 
San Clemente Coastal Streams Watershed 
 
Poche Beach Ultraviolet Bacteria Disinfection System 
 
In 2001, The County received a Proposition 13 Clean Beaches Initiative grant from the State 
Water Resources Control Board to construct an ultraviolet bacteria disinfection system at the 
Prima Deshecha storm channel that outlets at Poche Beach in the San Clemente Coastal Streams 
Watershed.  Poche Beach is chronically posted for exceeding AB 411 limits for bacteria in the 
surf zone.  

The Poche Beach disinfection system was designed as a gravity-flow-through type of ultraviolet 
disinfection system that was placed inside the Prima Deshecha storm channel. The urban runoff 
flowed through the disinfection system, killing bacteria before the urban runoff reached the 
beach. The system was operated during the summer season, with the system being installed in 
the channel in the spring and removed for the winter.  

The system was designed and fabricated during the 2002-03 reporting period, and installed in 
the channel in October 2003 for a brief functional evaluation before being withdrawn in early 
November 2003.   The system was installed again for the entire summer of 2004. The system 
removed approximately 70 percent of the bacteria. However, the system experienced major 
operational issues and never operated at full capacity for more than a few days.     

The County has since received a second CBI grant for the Poche UV bacteria disinfection 
project.  This project will move the treatment system to railroad right of way adjacent to the 
channel and pump the water through the treatment system before releasing it into the surf zone.  
Plans have been completed and regulatory permits have been applied for. The plans include 
complete media filtration.  The pre-construction meeting was held on August 7, 2007.  
Construction should commence by September 15, 2007.  The city of San Clemente and the 
County share O&M costs.  The South Coast Water District has offered to operate and maintain 
the system via an Agreement with the County due to the proximity of their O&M personnel to 
the project site.     

As a separate action, the County hired MEC Analytical/Weston Solutions to perform a source 
tracking investigation within the watershed to determine the sources of the bacteria.  Bacteria 
concentrations were measured at each of the side drains entering the main channel.  The 
findings of this study were unexpected. Bacteria concentrations start very high at the first side 
inlet and reduce slightly as the flow moves downstream. One side inlet into the main channel, 
just downstream of the landfill near the top of the watershed, was found to contribute 90 
percent of the bacteria load in the watershed.  Groundwater samples at the landfill were non-
detect for indicator bacteria. The apparent source of the problem, according to the study is over-
irrigation in the reach between the Prima Deshecha Landfill and the Shorecliffs Golf Course.  A 
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significant number of DNA analyses were performed on the bacteria and none contained any 
human tracers. The final report from this study has been submitted.    

C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
The County as Principal Permittee continues to conduct and sponsor investigations and special 
studies that will better characterize the sources of pollutants in urban and stormwater runoff, 
and the impacts these pollutants exert on beneficial uses in receiving waters. During the 
reporting period the County participated in the following studies:   
 
Urban Nutrient Runoff Characterization   
 
The County received a State Proposition 13 grant to characterize nutrient loading from dry 
weather urban runoff in order to help meet Total Maximum Daily Load (TMDL) nutrient 
requirements for Upper Newport Bay.  The characterization was intended to determine the 
nature and magnitude of nutrient (nitrogen and phosphorus) loading from four representative 
urban commercial and residential areas within the watershed. The characterization included 24-
hour composite sampling and flow monitoring of the entire drainage stream from a study area, 
as well as “curbside” sampling of specific urban runoff generation activities.  Findings are 
expected to provide a better understanding of the extent to which urban activities contribute to 
nutrient loading to the Bay, and identify those urban activities which should be targeted for 
control efforts for the most effective load reductions. 
 
Project flow and water quality field monitoring was performed during the summer and fall of 
2004.  The final source characterization report was completed in April 2006.  Findings included 
the development of specific annual urban nutrient loading rates for the Newport Bay 
watershed.  Measured loadings were substantially lower than the literature-based loadings 
used in the development of the Newport Bay Nutrient TMDL baseline allocation for urban 
areas.   In one study area it was conclusively demonstrated that shallow groundwater 
infiltration into the storm drain system contributed 27% of dry weather pipe discharge and a 
disproportionately high 84% of the nitrate nitrogen load of what was ostensibly urban runoff 
from the area.   
 
Curbside samples were evaluated by watershed activity category.  Irrigation overspray and 
resultant lawn drainage was the most frequent runoff-generating activity observed, constituting 
over 70% of curbside events encountered. Furthermore, it represented the highest collective 
amount of runoff volume (49%). Car washing and hose wash down activities appeared to be in 
a second tier in both frequency and runoff volume. From a water quality perspective, there was 
no single category which was identified as requiring priority management attention; instead, 
field investigations indicated a small number of egregious, inadvertent, or irresponsible 
incidents within each activity category.  
 
The project generated annual dry weather unit area loading rates for runoff, nitrogen and 
phosphorus which are representative of semi-arid urban areas.  The information was made 
available to the wider professional community through paper presentation and publication at 
the WEF 2007 TMDL Conference. 
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Regional Bight ’03 Characterization 
 
Bight ’03 is a collaborative effort of more than 50 organizations to conduct a regional survey to 
assess the environmental health of coastal waters in the Southern California Bight (the coastal 
area from Point Conception to the Mexican border).  This survey is the third regional survey of 
its kind, preceded by a Pilot Project in 1994 and Bight ’98.  Bight ’03 consists of three planning 
committees (Microbiology, Coastal Ecology, and Water Quality), each of which are developing 
unique study designs.  A Steering Committee oversees the efforts of the three planning 
committees, ensuring that synergy occurs throughout the entire Bight ’03 study.  A major focus 
of Bight ’03 activities will be the characterization of the extent to which storm flows from major 
river systems along the Bight influence the quality of adjacent coastal waters.  
 
As Principal Permittee, the County has taken an active role in the development of each of the 
three planning committee study designs, and serves on the Steering Committee.  The County on 
behalf of the Orange County Stormwater Program has also made a monetary contribution of 
$25,000 to Bight ‘03. In addition, The County is co-sponsoring researchers from the University of 
California Irvine in a stormwater characterization study of the Santa Ana River watershed that 
will complement efforts by the Water Quality Committee to define stormwater plumes through 
remote sensing satellite imagery and efforts by the Microbiology Committee to assess the 
influence of stormwater flows on the shoreline and surfzone. One peer reviewed journal article 
was published on the joint efforts of the UCI research team and the Bight ’03 Water Quality 
Committee: 
 
Ahn, JH, Grant, SB, Surbeck, CQ, DiGiacomo, PM, Nezlin, NP, Jiang, S (2005).  “Coastal water 
quality impact of stormwater runoff from an urban watershed in southern California.”  
Environmental Science and Technology, 39:5940-5953. 
 
During the 2006-07 reporting period, Bight ’03 activities have continued to consist primarily of 
data evaluation and draft reporting efforts.  The planning committees have met periodically to 
review data sets and to outline and begin drafting report chapters.  Draft and potentially final 
reports were completed and planning for Bight ’08 will commence in the 2007-08 reporting 
period. 
 

Regional Research Monitoring Program (Stormwater Monitoring Coalition) 
 
The County continues to participate in a leadership role in this collaborative effort by southern 
California Phase I municipal stormwater NPDES Principal permittees, NPDES regulatory 
agencies and SCCWRP.  The goal of this working group is to identify region-specific research 
needs to better understand stormwater mechanisms and impacts, and to collectively sponsor 
the development of assessment techniques and methodologies that will enable more informed 
and consistent stormwater management decision-making across the region.  The Stormwater 
Monitoring Coalition (SMC) relationship was formalized in an agreement signed in 2000. The 
SMC has been so successful that member agencies have renewed their letter of agreement and 
four new member agencies have signed on. The member agencies are:  
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• California Regional Water Quality Control Board, Los Angeles Region 

• California Regional Water Quality Control Board, San Diego Region 

• California Regional Water Quality Control Board, Santa Ana Region 

• City of Long Beach 

• County of Orange, RDMD 

• County of San Diego Stormwater Management Program 

• Los Angeles County Department of Public Works (LACDPW) 

• Riverside County Flood Control and Water Conservation District 

• San Bernardino County Flood Control District 

• Ventura County Watershed Protection District 

• Southern California Coastal Water Research Project (SCCWRP) 

• Caltrans 

• City of Los Angeles 

• State Water Resources Control Board 

• US Environmental Protection Agency 

The multi-agency collaboration has demonstrated its effectiveness in working together to 
identify common needs and to efficiently use public funds in coordinating regional stormwater 
research efforts.  In its first year of formation (2001-02), the SMC assembled a panel of nationally 
recognized experts in relevant technical discipline areas to assist them in the development of a 
five-year priority research agenda which would serve as the basis for activities by the SMC in 
the foreseeable future.  The report is entitled “Stormwater Research Needs in Southern 
California”, and can be found online at 
ftp://ftp.sccwrp.org/pub/download/PDFs/358_stormwater_workplan.pdf
  
The SMC has initiated nine of the 15 research projects identified in the research agenda.  
A summary of project accomplishments during the 2006-07 reporting period are as follows: 
 
Building a Regionally Consistent and Integrated Freshwater Stream Bioassessment Monitoring 
Program  
Status: 95% complete 
  
Assessment of freshwater biological communities represents a potentially powerful tool for 
evaluating the effects of discharges in southern California creeks and streams.  Bioassessments 
integrate the effects of multiple stressors, including chemical pollutants and physical alterations 
in receiving waters.  The value of biological assessments is that they are closer to many of the 
defined beneficial uses of receiving waters (i.e. aquatic life, warm water habitat, cold water 
habitat) than chemically-derived water quality objectives. 
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The goal of this study is to build a regionally consistent bioassessment monitoring program. 
This project will be completed in three phases including: 1) building a monitoring 
infrastructure; 2) calibrating and validating a regional assessment tool; and 3) designing an 
integrated, coordinated regional monitoring program.  The first phase focuses on creating a 
monitoring infrastructure so that multiple agencies are properly trained, data are collected in 
comparable manners, and data can be efficiently shared.  The second phase focuses on 
developing an assessment tool that is robust enough to be used by all agencies across the 
region.  This will enable a consistent approach for evaluating the status of freshwater biological 
communities and provide the answers regarding community impacts to managers in 
meaningful and understandable terms.  The third phase focuses on creating a study design that 
most efficiently answers specific questions of interest at large regional scales.  Addressing some 
questions at regional scales can provide cost efficiency for addressing reference condition, 
cumulative impacts, and when nested within a local sampling design, provides unparalleled 
information for providing context to local monitoring data.   
 
Our main collaborator on this project is the California Department of Fish and Game (CDF&G).  
The project is 50% funded by the SWRCB, whose main desire is to ensure integration with the 
Surface Water Ambient Monitoring Program (SWAMP).  This will provide further value to SMC 
member agencies.  To help accomplish this project, an SMC Technical Subcommittee has been 
formed. 
 
All three phases have been implemented by the SMC.  The first goal towards monitoring 
infrastructure is complete.  SMC member agencies have used training, workshops, field audits, 
enhanced laboratory quality assurance activities, and written or collated information 
management and field protocol documents.  Of particular note, SMC member agencies have 
helped to create an important network of laboratory taxonomists called the Southwestern 
Association of Freshwater Invertebrate Taxonomists that will be important in standardizing and 
ensuring the quality of laboratory identifications.  The second task to evaluate an assessment 
tool is nearing completion.  The southern California index of biological integrity (SC IBI) was 
being tested in 15 low gradient streams of varying levels of impact.  It was clear from this study 
that the IBI is not the best assessment tool for describing impact in these habitats.  The low 
gradient project was so successful that the Working Group helped SCCWRP and CDFG to 
prepare a State Consolidated Grant proposal to test the SC IBI in another important habitat; 
non-perennial streams.  Finally, the Working Group has designed an integrated, collaborative 
Regional Watershed Monitoring program.  The goal of the Regional Watershed Monitoring 
program is to increase the effectiveness of existing NPDES monitoring programs by integrating 
among permittees and SWAMP to achieve a large-scale assessment of watershed condition.  The 
cost of implementing this program would be negligible because the Working Group identified 
significant redundancies and inefficiencies in existing monitoring programs that could be 
reprogrammed towards a regional design.  Finally, the Working Group has found additional 
partners to help contribute to the regional monitoring program including the Wetland Recovery 
Project (WRP), other RWQCBs, and other NPDES permittees.   
 
This project is in its final phases.  The written workplan should be completed within the next 
quarter and a regional watershed monitoring program could be implemented as soon as 2008. 
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Laboratory Intercalibration Study  
Status: 35% complete 
 
One goal of the southern California Stormwater Monitoring Coalition (SMC) is to compile 
monitoring data from separate monitoring programs to make regionwide assessments.  The 
SMC has begun integrating their monitoring programs by agreeing on goals, objectives, and 
study designs as part of their development of a southern California Model Monitoring Program  
ftp://ftp.sccwrp.org/pub/download/PDFs/419_smc_mm.pdf .  As part of the model 
monitoring program, 11 analytical laboratories that perform chemical analysis of runoff samples 
for SMC member agencies conducted an intercalibration study to assess interlaboratory 
variability and enhance comparability. 
 
The laboratory intercalibration study quantified the range of variability both within and among 
laboratories that SMC member agencies can expect when examining their own data, or 
combining data with other agencies.  It was successful because the laboratories worked together 
to minimize interlaboratory variability through the use of performance-based limits for 
accuracy, precision, and sensitivity.  The intercalibration study also defined a series of protocols 
for specific analytical techniques where performance-based guidelines needed to be enhanced 
with methodological consistency to ensure comparability.  Finally, the intercalibration and 
resulting guidelines/protocols were documented in a Laboratory Guidance Manual for SMC 
member agency laboratories 
<ftp://ftp.sccwrp.org/pub/download/PDFs/420_smc_chem.pdf>.   
 
The laboratory Guidance Manual and intercalibration effort, however, was incomplete in three 
areas.  The first area was the need to repeat the intercalibration periodically as new laboratories, 
or new personnel at existing laboratories, come along.  The second area was the need to 
intercalibrate on additional constituents.  The original laboratory calibration focused on 
suspended solids (TSS), nutrients, and trace metals.  Organic constituents such as chlorinated 
hydrocarbons (CHC), organophosphorus pesticides (OP), and polycyclic aromatic 
hydrocarbons (PAH) were not included.  Third, the integration of the laboratory performance-
based guidelines were insufficiently integrated into monitoring programs.  While the 
Laboratory Manual could be used as citation for monitoring agencies or regulatory compliance, 
no specific permitting or contractual language was provided for SMC member agencies. 
 
The goal of this project is to complete the three areas of missing information to make the 
Laboratory Guidance Manual an ongoing and effective document.  It will involve three steps: 1) 
repeat the laboratory intercalibration for TSS, nutrients, and trace metals; 2) initiate an 
intercalibration for organic constituents and toxicity; and 3) create draft contract language for 
integration into stormwater monitoring programs.  A technical Working Group consisting 
mostly of laboratory managers has been formed to assist in the study. 
 
The SMC has successfully finished the first task of the study.  The intercalibration of TSS, 
nutrients, and trace metals was based on customized certified reference materials just for our 
project and runoff samples from different land use types.  Gratifyingly, most of the laboratories 
that participated previously successfully completed the second iteration.  An objective 
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laboratory scoring system, which consists of letter scores for each analyte, has been developed 
and is being used for the contract language in task 3.   
 
Pending formal agreement signatures, the working group is prepared to implement the toxicity 
testing element of the intercalibration.   
 
Bacterial Reference Watershed Study 
Status: 90% complete 
 
High fecal indicator bacteria levels are one of the most common surface water impairments in 
southern California.  Frequent exceedences of bacterial water quality standards have resulted in 
development of Total Maximum Daily Loads (TMDL) as a regulatory mechanism to address 
bacterial contamination in several southern California watersheds.  
 
Current water quality standards for freshwater use fecal coliforms or E. coli as an indicator of 
fecal contamination because their presence is well correlated with the many waterborne disease-
causing organisms or pathogens.  However, fecal coliforms and E. coli are naturally present in 
the intestines of warm-blooded.  Consequently, fecal contamination of surface waters can result 
from numerous sources of fecal pollution, including human sewage, manure from livestock 
operations, indigenous wildlife and urban runoff.  In undeveloped areas wildlife, such as small 
and large mammals and birds, have the potential to be a significant source of fecal bacteria to 
surface waters.   
 
In recognition of the potential for natural sources to affect bacteria levels in surface waters, 
several TMDLs either allow or require development of numeric targets that account for natural 
bacteria levels.  For example, the Malibu Creek Bacteria TMDL requires responsible 
jurisdictions to monitor unimpaired streams in the local watershed during dry weather, dry 
winter weather, and wet weather for at least one full year in order to develop a representative 
numeric target for allowable bacteria exceedence days.  Several similar studies are currently 
being considered or proposed in Ventura, Los Angeles, Orange, and San Diego counties; 
however, there is currently no coordination between these proposed studies. 
 
The objective of this project is to assess natural bacteria levels in numerous streams throughout 
southern California in order to provide a regional characterization of background bacteria 
concentrations.  Bacterial indicators were measured from unimpaired streams in 12 southern 
California watersheds weekly for one full year.  These data were used to investigate 
background levels, frequency of exceedences of relevant water quality standards, and spatial 
and temporal patterns.   
 
This project is a partnership of numerous SMC agencies who are participating via in-kind 
contributions.  Three regional water quality control boards, six storm water agencies, and 
several cities cooperated on field data collection and laboratory analysis.  Following laboratory 
and field intercalibration, samples were collected weekly between May 2006 and May 2007.  
Overall, the 30-day geometric mean exceedences of freshwater standards were 2% for E. coli 
and 14% for enterococci.  There were clear seasonal patterns with exceedences being most 
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common during July and August.  Data collection and analysis for this project is complete, with 
a project report expected in December 2007.  
 
Hydromodification Study  
Status: 10% complete 
 
The process of urbanization has the potential to affect stream courses by altering watershed 
hydrology.  Development and redevelopment can increase the amount of impervious surfaces 
on formerly undeveloped landscapes.  This reduces the capacity of remaining pervious surfaces 
to capture and infiltrate rainfall and, as a result, a larger percentage of rainfall becomes runoff 
during any given storm.  In addition, runoff reaches the stream channel much more efficiently, 
so peak discharge rates postdevelopment are higher compared to predevelopment for an 
equivalent rainfall event.  This process has been termed hydromodification.   
 
Hydromodification can result in adverse effects to stream habitat, surface water quality, and 
water supply.  The stream erosion that results from the increased peak flow can threaten 
infrastructure, homes, and businesses.  Intermittent and ephemeral streams that possess 
riparian and wetland habitat are at particular risk from effects of hydromodification.  Streams in 
semi-arid regions are especially vulnerable to urbanization due to a prevalence of sand bed 
channels, lack of vegetative reinforcement, and relatively large net changes in water and 
sediment supply associated with stormwater runoff.  Recent studies by the SMC have indicated 
that intermittent and ephemeral streams in southern California degrade at lower levels of 
watershed urbanization than streams in the eastern US.   
 
In response to the effects of hydromodification, state and local agencies are developing 
standards and management approaches to control and/or mitigate the effects of 
hydromodification on natural and semi-natural stream courses.  Successful implementation of 
these regulatory programs requires development of tools to better assess hydromodification 
effects and develop appropriate mitigation and management strategies. 
 
The goal of this project is to develop a series of tools supporting implementation of 
hydromodification management measures that could be used to better protect the physical, 
chemical, and biological integrity of streams and their associated beneficial uses. This project 
will provide tools to answer the following questions: 1) Which streams are at the greatest risk 
from the effects of hydromodification?  2) What are the anticipated effects in terms of increased 
erosion, sedimentation, or habitat loss, associated with increases in impervious cover?  3) What 
are some potential management measures that could be implemented to offset 
hydromodification effects and how effective are they likely to be? 
 
This project is being conducted in collaboration with researchers from Colorado State 
University, Fort Collins.  In May 2007, we held an initial Technical Advisory Committee 
meeting for the project, which was attended by over 30 scientists and managers.  Based on the 
results of this meeting, we refined our scope of work and produced the Project Work Plan and 
Quality Assurance Project Plan (QAPP).  Field reconnaissance of sampling sites was completed 
during the summer of 2007, resulting in the identification of 18 sites where model calibration 
data will be collected, and an additional 15 sites where data will be collected for development of 
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the screening tools.  Field data collection will occur in Fall 2007.  Finally, we have continued to 
coordinate this project with similar efforts being conducted by several county stormwater 
programs, CASQA, and the Water and Land Use Partnership (WALUP). 
 
Low Impact Development Study 
Status: 10% complete 
 
The Low Impact Development Guidance (LID) Study is being conducted with funding from the 
State Water Resource Control Board’s Consolidated Grants Program, under the Urban Runoff 
Program of Proposition 40.  A proposal was submitted by the County of San Bernardino on 
behalf of the SMC for the LID Project known as “LID Guidance and Training for Southern 
California.” 
 
The LID Project will develop a comprehensive program to incorporate LID strategies and 
techniques into the planning and design of public and private sector projects.  The LID Project 
will develop a model program for localities in California that are interested in adopting LID 
strategies and techniques.  This will include determining the key technical and institutional 
issues that must be addressed for successful implementation, pilot projects that demonstrate the 
effectiveness of LID, and training and outreach to help solidify an implementation strategy to 
ensure large-scale and long-term success.  
 
The grant funded portion of the project must be completed by September 2008.  This will 
require a two-year work effort that is organized into the following funding areas: 

1. Pilot Project Planning and Design.  Establish design criteria and site selection 
2. Monitoring. Implementation and demonstration of technology 
3. Outreach and Training. Reporting and facilitation of wide-spread programmatic 

implementation 
 
The SMC will provide the required 25% matching funds ($200,000) for the grant funded tasks.  
These tasks include preparing a literature review, conducting a series of training workshops, 
and developing a field monitoring program for LID features.  The Literature Review has been 
completed and the final report will be made available through the California Stormwater 
Quality Association Website and the SMC website when operational. 
 
A Technical Advisory Committee has been established and they reviewed the Literature Review 
and provided guidance on the initial tasks for the project.  The TAC will meet as needed to 
advise the project as it proceeds. 
 
Training workshops are in preparation.  Several potential field monitoring sites have been 
identified, and Stantec Consulting has been hired to develop the monitoring program and select 
monitoring sites. 
 
Once the grant-funded tasks are completed, the SMC will continue to fund (approximately 
$200,000) and manage the project for three additional years that will primarily require field 
monitoring and analysis of LID features.   
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Newport Bay Dissolved Oxygen and Algae Distribution Study 
 
In Newport Bay, the spatial and temporal extent of hypoxic/anoxic events and their 
relationship to macroalgal blooms is unknown. Previous data collection efforts were limited to 
depths less than 1 foot below the surface or were instantaneously collected. As a result, there is 
not a continuous record of dissolved oxygen (DO) in bottom waters of Upper Newport Bay.  In 
April 2005 The County received a Proposition 13 grant from the State Water Resources Control 
Board to collect the continuous dissolved oxygen data and macroalgae cover estimates needed 
to assess the spatial and temporal extent of hypoxia/anoxia in the Bay, which is essential in 
determining whether or not designated beneficial uses are protected.    
 
From June 15 to December 28, 2005, water column DO, temperature, conductivity, salinity, 
depth and pH data were collected at 30 minute intervals in surface and bottom waters at 3 sites 
in Upper Newport Bay.  Intertidal macroalgal distribution was surveyed with high-resolution 
false color infrared (CIR) aerial photography during daytime low tides on three occasions 
during in-situ water quality measurements:  July 26, September 17, and October 31, 2005.  
 
The relationships between water quality parameters and macroalgal extent were investigated 
through a series of statistical analyses. The results and conclusions of these analyses were 
presented in a final project report submitted on October 31, 2006.   The study resulted in the 
following general conclusions:   
 
1. Color infrared photography provided a good tool for evaluation of macroalgal abundance on 
exposed, intertidal mudflats. 
 
Remote sensing by CIR aerial photography was a successful technique for mapping intertidal 
macroalgal distribution in UNB. Two classes of macroalgae were distinguishable based on the 
image analysis: Ceramium spp. and Ulva spp. The overall accuracy of classification (i.e., the 
percentage of pixels classified correctly) was very high (~97% on July 26, ~91% on September 
17, and ~97% on October 31, 2005), and estimates of algal cover from both ground-based 
measures and aerial photo-interpretation were comparable. However, aerial image analysis 
tended to detect a greater proportion of areas not covered by macroalgal mats than ground 
surveys did. There were probably two reasons for this: a limited number of end members used 
in image classification; and irregular distribution of macroalgae within the intertidal zone, with 
most of the macroalgae concentrated along the water’s edge where ground samples were 
collected, resulting in a data set that did not accurately represent the true distribution of 
macroalgae and bare substrate within the system. Data extrapolated from the ground surveys 
likely overestimates macroalgal abundance, while estimates from aerial imagery are likely 
conservative. Aerial photo-interpretation was not able to provide any information on the 
thickness of macroalgal mats and, therefore, is not appropriate for estimating biomass. 
 
2.  Overall algal extent was high and exhibited clear spatial and temporal patterns. 
 
The area of UNB covered by macroalgae significantly increased from July to September and 
decreased in October.  Based on aerial image analysis, the overall portion of the intertidal zone 
covered by Ceramium spp. and/or Ulva spp. was 45% in July, 91% in September, and 70% in 
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October.  In general, there was a longitudinal gradient in macroalgal abundance with more 
algae near the head of the estuary and less in downstream areas.  Macroalgal composition of the 
seaward regions was dominated by Ceramium spp. until October, when Ulva spp. replaced 
Ceramium spp. in the lower estuary.  In contrast, Ulva spp. was the dominant algae at the head 
of the estuary throughout the study period.  
 
3.  Hypoxic events primarily occurred in late summer-early fall, following algal blooms, and 
were associated with particular physical conditions. 
 
Results of the time series analysis support an emerging conceptual model of bottom water 
hypoxia resulting from a combination of increased primary productivity (and subsequent 
oxygen demand associated with macroalgal blooms) and vertical stratification of the water 
column (i.e. increased residence time of bottom waters). Specific instances of hypoxia tended to 
occur during nighttime low tides in the late summer-early fall, particularly during neap tidal 
series. Temperature and salinity data indicate that there was vertical stratification at these times 
as well. The long-term trends of DO concentration were especially pronounced in the bottom 
layer and were also correlated with water column stratification resulting from solar heating of 
surface waters and freshwater discharge decreasing surface salinity. There was a time lag 
between initial observations of macroalgal proliferation and the onset of hypoxia. This was 
likely associated with the time required for macroalgae to senesce and sink to the bottom. This 
contribution of organic material from macroalgae to sediments increased sediment oxygen 
demand through both biological and oxygen-consuming biogeochemical pathways. Thus, 
macroalgae seen growing in the intertidal zone in June and July may have contributed to 
bottom water hypoxia several months later. 
 
4.  Macroalgal abundance was not quantitatively related to the frequency of hypoxia.  
   
The abundance of Ceramium and Ulva spp. as determined from aerial photography explained 
very little of the variability in surface and bottom water hypoxia (based on a threshold of 3.0 
mg/l), though the frequency of bottom water hypoxia was generally correlated with Ulva spp. 
abundance. DO values < 3.0 mg/L were considered hypoxic for the purposes of this report; this 
value was chosen based on a review of scientific literature (Kamer and Stein 2003). However, 
individual species may have higher DO requirements.  A DO threshold of 5.0 mg/L may be 
adopted for regulatory purposes to protect designated beneficial uses in UNB.  Therefore, at the 
request of the Regional Board, DO values were compared to a 5.0 mg/L threshold as well.  
There were stronger relationships between macroalgal abundance and the frequency of DO 
measurements <5.0 mg/L.  Together, Ceramium and Ulva spp. explained roughly 50% of the 
variability in the frequency of DO values < 5.0 mg/L in surface and bottom waters.  Ulva spp. 
alone explained 75% of the variability in the frequency of DO measurements <5.0 mg/L in 
bottom waters and 57% of the variability; however, these relationships should be used with 
caution in surface waters.  UNB is a relatively shallow system (average depth <1 m) with 
relatively short (~7 d) residence time and significant tidal range (~2 m maximum).  Wind driven 
mixing and tidal mixing may limit the occurrence of hypoxia, even during macroalgal bloom 
events. 
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Next Steps 
 
Although this study provides valuable insight into the mechanisms that influence hypoxia in 
UNB, additional work is necessary to develop predictive tools relating physical factors and 
biological factors (e.g. macroalgal blooms) to hypoxia.   Specifically, a more complete 
understanding of nutrient cycling and budgets should be developed for UNB.  The relative roles 
of biological and sediment oxygen demand over inter- and intra-annual cycles should be 
investigated.  Finally, a dynamic simulation model for nutrients should be developed for UNB.  
This model would allow investigation of the role hydrodynamics (e.g. freshwater input, 
stratification, and tidal cycles) and biogeochemistry (e.g. nutrient cycling, sediment oxygen 
demand) on hypoxia. Such a model could also be used to evaluate the anticipated effect of 
potential management actions on endpoints such as hypoxia and macroalgal blooms.   
 
Remote sensing holds promise as a management tool for assessment of coastal estuaries and 
lagoons.  The approach developed in this study should be applied to other southern California 
coastal wetlands to determine how robust the methodology is between systems and to help 
further refine the algorithms used to translate the image analysis to macroalgal abundance. In 
addition to the color infrared imaging we used, hyperspectral imaging and high resolution 
satellite imagery should also be explored in the future with the following considerations in 
mind: spatial resolution, ability to resolve macroalgal mat thickness, ability to target tidal phase, 
and cost. 
 
Newport Bay Fecal Coliform TMDL Source Identification and Management Plan 
 
The fecal coliform TMDL was adopted in 1999 to improve bacterial quality, reduce public health 
risks and improve water contact recreational activities in the Bay. Beach advisory and closure 
postings based on bacterial levels have increased over the past few years. The development of a 
Source Management Plan, as required by the fecal coliform TMDL, is made difficult by the 
many different urban and natural sources of fecal indicator bacteria in the Bay, the apparently 
episodic and diffuse nature of these sources, and the fact that bacteria are intrinsically non-
conservative (i.e., they die-off and grow in the environment). In February 2005, the County 
received a Proposition 13 grant from the State Water Resources Control Board to identify and 
quantify the contribution of urban and natural sources of fecal indicator bacterial impairment in 
Newport Bay to define the relative contribution of FIB and viruses to water quality impairment 
of the Bay, and to prepare a Fecal Coliform TMDL Source Management Plan evaluating and 
prioritizing sources of fecal coliform bacteria and BMPs to address the sources. 
 
Data collection was initiated in December 2005 and continued through February 2007.  Data 
collection efforts included: 

• 46 Bay-to-Ocean (BTO) transects were completed and an intensive survey of the upper basin 
of Upper Newport Bay (BTO4) was conducted to assess the impact of a large macroalgae 
bloom on FIB concentrations.  

• Inventory of storms drains with the City of Newport Beach has been completed. Dry 
weather sampling of irrigation water run-off at curbside on the PCH side of the Bay, Balboa 
Peninsula, Balboa Island and Lido Island, as well as sampling of water from beach trenches 
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was conducted in the early morning hours on November 16, 2006. Twenty-one drains were 
surveyed and 5 trenches were sampled. The wet weather storm drain survey was conducted 
on January 31, 2007, where the same twenty one drains were sampled from the dry weather 
study.  Drains were sampled at the end of the pipe at low tide.  In addition, irrigation water 
from the curbside was collected at street-level for each of the storm drains during both dry 
and wet weather. 

• Two synoptic studies of water quality along the perimeter of the Lower Newport Bay at 
most of the storm drain outlets (those that could be identified from the bay side) were 
conducted in August.  Measurements of FIB, pH and salinity were taken at each storm drain 
outfall and 50-100 feet away from the outfalls at low-tide and high tide in the night-time 
hours when FIB concentrations would be highest.  These results were used to generate a 
map of FIB exceedances from storm drain outfalls in LNB.   

• Four diurnal intertidal sediment studies (wet season and dry) were completed.  Wet 
weather surveys occurred during storms on March 1-2 and March 18-19, 2006.  The dry 
weather studies were completed on October 19 and October 26, 2006. 

• Microcosm studies have been conducted assessing the die-off and re-growth of FIB from 
runoff in Newport Bay waters, bird feces, macroalgae, sediment, and runoff.  In total 70 
separate microcosms have been conducted: 

o 28 microcosm studies have been conducted assessing the die-off and/or re-growth of 
FIB associated with macroalgae and bird feces;  

o 14 microcosm studies have been conducted assessing the die-off and/or re-growth of 
FIB associated with sediments of various grain sizes; 

o 27 microcosm studies have been conducted assessing the die-off and/or re-growth over 
a range of salinities, creek sources and bay sources; 

o 4 microcosms were conducted to assess the influence of wrack line debris; 

o 3 microcosms were conducted to assess FIB in runoff. 

• E. coli and enterococcus isolates were obtained from the Newport Bay BTO study and the 
microcosom studies.  Biochemical identification for both Enterococcus and E. coli was 
conducted. Approximately 200 Enterococcus isolates were identified and approximately 200 
E. coli isolates were characterized by API 20 test. E. coli gene expression patterns were 
analyzed to distinguish environmental adapted strains from those of fecal origin.  

 
Preliminary data results were presented to the Newport Bay Fecal Coliform TMDL Technical 
Advisory Committee on July 21, 2006 and April 13, 2007.  Reports documenting the 
identification and quantification of urban and natural sources of FIB in Newport Bay are under 
development. A source management plan will be developed in the 2007-08 reporting period 
based on the information presented in the final investigation reports. 
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Development of California Sustainable Watershed/Wetland Information Manager 
(CalSWIM) – Prototype Database 
 
In response to a commitment to develop a prototype watershed database for cumulative impact 
assessment, the County on behalf of the Orange County Stormwater Program has joined with 
the University of California, Irvine (UCI) in developing and implementing a prototype database 
called the California Sustainable Watershed/Wetland Information Manager (CalSWIM). 
CalSWIM will be a web-based expert system and database focused, initially, on Newport Bay 
and the Newport Bay watershed.  CalSWIM will be designed with a user friendly and 
instruction-rich interface to facilitate its use by individuals from a wide spectrum of educational 
backgrounds and technical expertise.  The technical objective of CalSWIM is to provide an 
interactive platform for coastal wetland and watershed managers, planners, and engineers to 
explore alternative wetland and watershed management strategies.  By exploring the (often 
unintended) consequences of management decisions in a virtual environment before 
implementation, CalSWIM should promote cost-effective and scientifically justifiable decisions 
regarding the monitoring, management, and alternation of coastal urban wetlands and their 
associated watersheds.  While the focus is on providing a decision making platform for coastal 
managers, the "SimCity" character of CalSWIM's design may also lead to its use by other user 
groups, including educators, environmentalists, and the lay public.   
 
A highly interdisciplinary team of researchers from four universities (UCSD-Scripps Institution 
of Oceanography, UCI, UCLA, and Caltech-JPL) participated in the development of the 
CalSWIM concept.  From this concept,  a formal research proposal was developed and 
submitted to NOAA's 2004 call for "Ecological Forecasting" proposals.  The CalSWIM proposal 
was designated by the review panel as "fundable", and scored in the top four of all proposals 
submitted to the program.   Unfortunately, due to funding reductions in the Ecological 
Forecasting program, NOAA could fund only the top two proposals.   
 
In the interim, the County funded a small subset of the original research team (a computer 
scientist and environmental engineer) to construct a prototype CalSWIM web site that will focus 
on two components: 1) the assimilation of data and information on Newport Bay and the 
Newport Bay watershed; 2) the integration of a subset of the data for fecal indicator bacteria 
impairment with a forecasting model developed by UCI.  During this reporting period, a 
prototype web site was completed (www.calswim.org).  The web page provides information on 
the San Diego Creek/Newport Bay watershed to visitors through four tools: 

1. Explore  – Through this portal visitors can explore the watershed through an 
interactive map, view its creeks and tributaries, land uses, and monitoring stations. Geo-
referenced photos, reports, and monitoring data are also available through this portal;  

2. Simulate  – Users are able to evaluate the behavior of the watershed in Upper Newport 
Bay using an advanced model of pollutant concentration developed at UCI;  

3. Analysis – Monitoring data for specific constituents and time periods can be displayed 
graphically; and, 
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4. Data Query - Monitoring data and reports are made available through direct queries to 
monitoring program databases.  

During 2006-07 UCI applied for and received a major grant from the National Science 
Foundation which will support development of CalSWIM in two main arenas: 1) development 
of a Wiki based information system; and 2) improved methods of data integrity. 

 
C-3.5  Regulatory Directives 
 
13225 Directive for Aliso Creek  
 
On March 2, 2001 the San Diego Board issued a written directive pursuant to California Water 
Code Section 13225 to the County of Orange, Orange County Flood Control District and the 
Aliso Creek watershed cities (Watershed Permittees). The directive found that the Watershed 
Permittees may be discharging waste with high bacteria levels from municipal storm drain 
outfalls into Aliso Creek and its tributaries. As a result the Watershed Permittees were directed 
to conduct an evaluation of the relative contribution of the urban stormwater discharges to the 
impairment of beneficial uses or the exceedances of water quality objectives and, where 
necessary, take appropriate measures to eliminate the sources of pollution. 
 
The Directive required the Watershed Permittees to submit an initial report by April 30, 2001 
and submit quarterly progress reports by July 31, October 31, January 31, and April 30 of each 
year until the San Diego Board determines that the nuisance discharges have been prevented to 
the Maximum Extent Possible (MEP). The County on behalf of the Watershed Permittees 
submitted the initial report on April 30, 2001, and has submitted progress reports quarterly 
from 2001 through September 2005. Detailed information on the Permittees’ efforts to identify, 
evaluate, and reduce or eliminate sources of bacterial contamination, including the County’s 
efforts described below, may be found in these quarterly progress reports which are available 
on the Watershed and Coastal Resources Division website at www.ocwatersheds.com. 
 
The County is responsible for implementing elements of its LIP in unincorporated areas of the 
County. The County’s unincorporated areas within the Aliso Creek watershed contain one 
storm drain outfall that meets the minimum size criteria of 39 inches, but otherwise does not 
contain drainage areas with significant urban land use. Therefore, the County’s main 
responsibilities pursuant to the Regional Board’s Directive include coordinating the Watershed 
Permittees’ activities, conducting the monitoring program, and compiling Watershed Permittee 
information and monitoring data necessary to prepare the quarterly progress reports, and 
developing prototype bacteria BMP projects (see prior discussion on J01P28 Clear Creek System 
and J01P01 Munger Storm Drain Sand/Media Filter). 
 
Through 2004-05, the County continued to implement the Aliso Creek Bacteria Monitoring 
Program and quarterly reports were submitted utilizing the simplified quarterly reporting for 
the Directive template form and letter.  The County also worked with the Watershed Permittees 
and Regional Board staff to revise the Aliso Creek Watershed Action Plan (Formerly Watershed 
Chapter) to incorporate the requirements of the Directive and to provide information on 
planned activities and progress made in reducing bacteria loads to Aliso Creek.  A revised 

0037488

http://www.ocwatersheds.com/


 
 
SECTION C-3, Plan Development  

 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Plan Development C-3-25 

monitoring program to provide more focus on source identification and local evaluation of the 
effectiveness of the Watershed Permittees’ activities to reduce bacteria levels was approved by 
the Regional Board at the October 2005 board meeting and implemented in June 2006.    
 
The revised program focuses monitoring efforts on a group of status and trends sites near the 
bottom of the watershed and a second set of BMP evaluation sites at high-priority drains 
throughout the watershed. Monitoring occurs at a higher frequency than in the original 
program, but only during the two-month period in late summer when bacteria levels are 
highest. Analyses of the available monitoring data show that this design will sufficiently track 
compliance with REC1 standards in the area of highest recreational use in the lower watershed 
and document the effectiveness of BMPs implemented at the high-priority drains.  
 
Data and results of the revised monitoring program will be submitted on an annual basis on 
November 15th of each year (See Section C-11 of the Unified Annual PEA). Analysis of the 
bacteria water quality data indicates trend lines over time at each station vary widely but do not 
demonstrate a visible upward or downward trend. This variability is typical of bacterial 
indicators.  The revised monitoring program for Aliso Creek is designed to track certain levels 
of change over a 10 year period of time.  Based on the data, while the BMP efforts taking place 
in the Aliso Creek watershed to reduce bacteria loads may not yet be yielding significant 
improvements in receiving waters, they may be limiting further degradation of receiving 
waters.  As the program continues and the municipalities implement additional BMP’s, it is 
likely that we will see improvements in receiving water quality. 
 
C-3.6   Plan Development Modifications  
 
There were no modifications to the Plan Development section of the County’s LIP (Section A-3) 
during the reporting period.
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP SectionA-4.1) 
 
This section discusses the legal authority established by the County for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 County Authority to Control Pollutant Discharges (LIP Section A-4.3) 
 
As discussed in Section A-4.3 of the LIP, the County has substantial legal authority to control the 
discharge of pollutants to its municipal stormdrain system through a variety of tools which include: 

1)  The Water Quality Ordinance (Orange County Codified Ordinance (OCCO) Sec. 4-13-10 et seq. 
(County Regulations) and OCCO Sec. 9-1-10 et seq. (Flood Control District Regulations)) 
prohibits unpermitted discharges to the municipal storm drain system and provides the 
authority for BMPs in new development and significant redevelopment. 

2)  The Orange County Grading and Excavation Code (OCCO Sec. 7-1-800 et seq.) regulates 
excavation, grading and establishes administrative requirements for the issuance of permits in 
accordance with the requirements in the Uniform Building Code. 

3)  The Litter Control Ordinance, as a part of the Water Quality Ordinance (OCCO Sec. 4-13-52 et 
seq. (County Regulations) and OCCO Sec. 9-1-52 et seq. (Flood Control District Regulations)), 
prohibits the disposal of any waste material on any public or private property. 

4)   The Fats, Oils, and Grease Disposal Ordinance (OCCO Sec. 9-1-120 et seq.), specifies 
appropriate disposal requirements for a food facility to assure that those facilities control, and 
appropriately dispose of fats, oils and grease so as to assure that their operations do not cause 
sanitary sewer blockages.    

5)  The Orange County Solid Waste Management Ordinance (OCCO Sec. 4-13-17 et seq.), 
regulates where solid and liquid wastes, including hazardous and industrial wastes may and 
may not be deposited or discharged.  

6)  The Uniform Fire Code, which has been adopted into the codified ordinances of the County 
and the cities and prohibits the discharge of any waste liquid containing crude petroleum or its 
products “into or upon” any drainage canal or ditch, storm drain, sewer, or upon the ground. 

 
C-4.3 Legal Authority Modifications 
 
There were no modifications made to the County’s legal authority during the reporting period. 
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C-5.0  MUNICIPAL ACTIVITIES 
 

C-5.1 Introduction (LIP Section A-5.1) 

This section of the PEA discusses the implementation of the inventory, prioritization, 
inspection, BMP implementation and reporting program for County facilities and field 
programs during the 2006-07 reporting period. 

The County has incorporated the Model Municipal Activities Program described in DAMP 
Section 5.4 as the basis for Section A-5 of its LIP.  This municipal activities section presents the 
results of the Municipal Activities Program carried out by the County to protect receiving 
waters from discharges of pollutants.  

C-5.1.1 Overall Program Management 

Within Section A-5.0 of the LIP, the County has identified which County Departments are 
responsible for the implementation of municipal activities.  

C-5.2  Inventory of County Fixed Facilities, Field Programs, and Drainage Facilities (LIP 
Section A-5.2) 

The County has developed a watershed based inventory of its fixed facilities. The updated 
inventory is attached (see Attachment C-5.3).  The inventory is updated on an ongoing basis 
and submitted annually to the Regional Boards. Summaries of the County’s fixed facility 
inventory are provided in the following tables: 
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2006-07 Summaries of County Fixed Facilities 
 

Main Municipal 
Fixed Facility Types Sub-Category Facility Types Total Number of 

Municipal Facilities 
Municipal Waste Facilities * Active or Closed Municipal 

Landfills/Household Hazardous Waste 
Collection Sites 

10 

Corporation Yards Corporation Yards 10 

Airfields (Landside Operations) 1 
Parks and Cemeteries 34 
Public Buildings (Police, Fire, Libraries, 
etc.) 40 

Harbor/Boat/Shipping Yards 5 
Animal Shelters/Services 2 
Public Parking Facilities 8 
Detention Facilities 8 
Housing Units 5 

Other Municipal Owned 
Facilities 

Other 11 
 Total for all Categories 134 
* The active landfills in unincorporated areas are also included within the County’s industrial 
facility inventory (Attachment C-9.2 of this report). 
 

2006-07 Summaries of County Municipal Facilities by Watershed  
 

Number of Municipal Facilities in Each Watershed 

Santa Ana Region San Diego Region 

Sub-Category 
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Types 
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*Active or Closed 
Municipal 
Landfills/ 

Household 
Hazardous Waste 
Collection Sites 

2 2 2 3 0 0 0 0 0 1 0 10 
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Number of Municipal Facilities in Each Watershed 

Santa Ana Region 
 

San Diego Region 
 

Sub-Category 
Fixed Facility 

Types 

Sa
n 

G
ab

ri
el

 
R

iv
er

/C
oy

ot
e 

C
re

ek
 

A
na

he
im

 
Ba

y/
H

u n
tin

gt
on

 
H

ar
bo

r 

Sa
nt

a 
A

na
 R

iv
er

 

N
ew

po
rt

 B
ay

 

N
ew

po
rt

 C
oa

st
al

 
St

re
am

s 

La
gu

na
 C

oa
st

al
 

St
re

am
s 

A
lis

o 
C

re
ek

 

D
an

a 
Po

in
t 

C
oa

st
al

 S
tr

ea
m

s 

Sa
n 

Ju
an

 C
re

ek
 

Sa
n 

C
le

m
en

te
 

C
oa

st
al

 S
tr

ea
m

s 

Sa
n 

M
at

eo
 C

re
ek

 

 To
ta

ls
 

 

Corporation Yards 0 0 2 4 0 0 2 1 1 0 0 10 

Airfields (Landside 
Operations) 0 0 0 1 0 0 0 0 0 0 0 1 

Parks and 
Cemeteries 3 3 10 6 0 1 4 3 2 2 0 34 

Public Buildings 
(Police, Fire, 
Libraries, etc.) 

2 5 6 18 0 1 5 2 1 0 0 40 

Harbors/ 
Boat/ 
Shipping Yards 

0 1 0 0 2 0 0 2 0 0 0 5 

Animal Shelters/ 
Services 0 0 2 0 0 0 0 0 0 0 0 2 

Public Parking 
Facilities 0 0 1 6 0 0 0 1 0 0 0 8 

Detention Facilities 0 0 4 2 0 0 0 0 2 0 0 8 

Housing Units 0 4 1 0 0 0 0 0 0 0 0 5 

Other 1 0 7 2 0 0 0 0 1 0 0 11 

Total for all 
Categories 8 15 35 42 2 2 11 9 7 3 0 134 

 
The inventory may change annually with acquisition or sale of County property.  During  
2006-07, four facilities were consolidated with other existing facilities since they function and 
are maintained as a unit, eight properties were deleted, and one new facility was added to the 
fixed facility inventory.  These changes resulted in a net decrease of eleven facilities. 
 
C-5.3    Prioritization (LIP Section A-5.3) 
 
All County field programs are prioritized as high. Field programs include the maintenance and 
inspection of County-owned drainage facilities, roads, streets, and highways.  

The County has prioritized its fixed facilities as high, medium or low based on their respective 
threat to water quality. Summaries of the prioritizations are provided in the following tables: 
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2006-07 Summary of County Municipal Facility Prioritization 

 
  Total Number of Fixed Facilities Municipal Fixed Facility Prioritizations 

Santa Ana Region San Diego Region 
Mandatory high priority facilities 34 18 
Number of medium priority facilities 0 0 
Number of low priority facilities 68 14 

Total Number of Facilities 102 32 

 
2006-07 Summary of County Municipal Facility Prioritization by Watershed 

 
Municipal 

Fixed Facility 
Prioritizations 

Total Number of Fixed Facilities 

 Santa Ana Region San Diego Region 

 

Sa
n 

G
ab

ri
el

 
R

iv
er

/C
oy

ot
e 

 
C

re
ek

 

A
na

he
im

 
Ba

y/
H

un
tin

gt
on

 
H

ar
bo

r 

Sa
nt

a 
A

na
 R

iv
er

 

N
ew

po
rt

 B
ay

 

N
ew

po
rt

 C
oa

st
al

 
St

re
am

s 
 La

gu
na

 C
oa

st
al

 
St

re
am

s 

A
lis

o 
C

re
ek

 

D
an

a 
Po

in
t 

C
oa

st
al

 S
tr

ea
m

s 

Sa
n 

Ju
an

 C
re

ek
 

Sa
n 

C
le

m
en

te
 

C
oa

st
al

 S
tr

ea
m

s 

Sa
n 

M
at

eo
 C

re
ek

 

To
ta

ls
 

Number of 
high  

priority 
facilities 

    2 5 7 17 2 1 5 8 1 3 0 51 

Number of 
medium 
priority 
facilities 

0 0 0 0 0 0 0 0 0 0 0 0 

Number of 
low 

priority 
facilities 

6 10 28 25 0 1 6 1 6 0 0 83 

Total Number  8 15 35 42 2 2 11 9 7 3 0 134 

 
The fixed facility prioritization is updated on an ongoing basis and provided to the Regional 
Boards as a part of each PEA submittal as part of the updated municipal inventory (see 
Attachment C-5.3). Prioritization categories may change based on information acquired during 
inspections.  
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C-5.4   Model Maintenance Procedures (LIP Section A-5.4) 
 
Model Maintenance Procedures (MMP) fact sheets were developed as a part of the Municipal 
Activities program.  The fact sheets include a description of specific BMPs for common 
municipal activities that may cause pollutant discharges and provide Pollution Prevention 
measures that the facility and/or program should implement.  The activity based MMP fact 
sheets are included as Exhibit A-5.III of the County’s LIP. 
 
C-5.5    Inspection (LIP Section A-5.5) 

Inspections are conducted at the frequencies listed in Table A-5.2 of the LIP as shown below. 

              Municipal Fixed Facility/Field Program Inspection Frequencies 

Inspection Frequencies 

Facility/Program Inspection Frequency 

Fixed Facilities 

County Corporation Yards Quarterly 

 
High Priority Fixed Facility 

 
Annually 

Medium Priority Fixed Facility Biannually  

Low Priority Fixed Facility Once During First Year of Program 
Implementation 

Field Programs 
High Priority Field Programs Annually 

Drainage Facilities 

Drainage Facilities  
Annually Before the Wet Season, with 

Additional Inspections as Needed During 
the Wet Season 

The inspections generally include a review of the material and waste handling practices, BMP 
implementation and focus on identifying visual evidence of past or present unauthorized non-
stormwater discharges.   

Inspections of drainage facilities and roads are conducted by Resources and Development 
Management Department /Operations and Maintenance (O&M) inspectors. Fixed facility and 
field program inspections are carried out by the facility site manager, the field supervisor 
and/or an inspector from RDMD/Watershed and Coastal Resources Division (WCRD).  
Inspections of fixed facilities by a WCRD inspector provide an opportunity for additional 
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training of the facility manager. WCRD inspectors also conduct follow up inspections as 
necessary. 

2006-07 Summary of Inspections Conducted 

Main Municipal 
Fixed Facility Types Sub-Category Facility Types Total Number of Municipal 

Facilities Inspected 

  Santa Ana 
Region 

San Diego  
Region 

Municipal Waste 
Facilities  

Active or Closed Municipal 
Landfills/Household Hazardous Waste 
Collection Centers 

 
7 

 
1 

Corporation Yards Corporation Yards 6 4 
Airfields (Landside Operations) 1 N/A 
Parks and Cemeteries 10 11 
Public Buildings (Police, Fire, Libraries, 
etc.) 

        
16 3 

Harbors/Boat/Shipping Yards 3 2 
Animal Shelters/Services 2 N/A 
Public Parking Facilities 7 1 
Detention Facilities 1 0 
Housing Units 0 N/A 

Other Municipal 
Owned Facilities 
 

Other 4 1 
Total for all 
Categories 

 57 23 

 
A total of eighty facilities were inspected during the reporting year. During the previous 
reporting period, the total number of facilities inspected was sixty.  Including quarterly 
corporate yard inspections, a total of one hundred-four inspections of facilities were conducted. 
Additionally, thirty-three field activity inspections were conducted. 
 
As part of its municipal facility inspections the County inspectors also determine the level of 
BMP implementation and assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspector uses best professional judgment in deciding how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted during the current 
reporting year, a summary of the status of the BMP implementation by watershed is provided 
in the following table. 
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2006-07 Summary of BMP Implementation Status by Watershed 
 

Watershed 

Number of 
Facilities with 

BMPs Fully 
Implemented 

Number of 
Facilities with 
BMPs Partially 
Implemented 

Number of 
Facilities With 

No BMPs 

Number of Facilities 
Required to 

Implement or 
Upgrade/Modify 

BMPs 
(Sum of Columns 2 

and 3) 
San Gabriel 
River/Coyote 
Creek 

4 0 0 0 

Anaheim 
Bay/Huntington 
Harbor 

6 0 0 0 

Santa Ana River 15 1 0 1 

Newport Bay 28 1 0 1 

Newport Coastal 
Streams 2 0 0 0 

Laguna Coastal 
Streams 1 0 0 0 

Aliso Creek 6 2 0 2 

Dana Point 
Coastal Streams 8 0 0 0 

San Juan Creek 3 0 0 0 

San Clemente 
Coastal Streams 3 0 0 0 

 
Field Programs are not included in the above table as they occur throughout all watersheds. An 
electronic data base of facility inspections is maintained and used to develop an annual action 
plan. Facilities with BMPs only partially implemented are scheduled for additional inspections 
and training by a WCRD inspector.   
 
During the current reporting year, the County purchased a beach cleaning machine that utilizes 
a system of filters and rakes that operate simultaneously to remove smaller debris from the 
sand while minimizing the amount of dust generated.  A second machine is budgeted for 
purchase during 2007-08. Structural BMPs for facilities with remaining issues have been 
scheduled for installation during 2007-08. 
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The number of inspected facilities with only partial BMPs in place has decreased as staff 
becomes more knowledgeable and the focus is now shifting from implementation to BMP 
maintenance. 
 
C-5.5.1 Enforcement 
 
The County may take various actions when an inspection highlights a problem at a municipal 
facility.  Possible actions include the issuance of verbal and written instructions or additional 
training of County personnel.  In the instance of contracted services, action under the ordinance 
or termination of the contract or lease could occur.  No enforcement actions were taken during 
the reporting period. 
 
C-5.5.2   Reporting 
 
The County made no reports to the Regional Board during 2006-07 concerning discharges from 
fixed facilities which posed a threat to human health or the environment. 
 
C-5.6    Education and Training (LIP Section A-5.6) 
 
C-5.6.1    Training 
 
The County developed and implemented internal job-specific training for its employees.   
Most training is now done on a routine basis by supervisors at “tailgate” trainings in 
conjunction with safety training.  More formal training sessions are held as needed. 

During 2006-07 general stormwater pollution prevention training was implemented for all new 
RDMD employees during the New Employee Orientation.  The introductory training consists of 
a presentation of the “Stormwater 101” video, and distribution of the Stormwater 101 Fact 
Sheet.   

The formal training conducted during the reporting period is summarized in the following 
table: 
 

2006-07 Summary of Internal Training Conducted 

Department 
 

Department 
Subcategory Training Module Training 

Dates 
Number of 
Attendees 

DAMP Appendix B, Exhibits B-5.II & 
B-5.III, Fixed Facility & Field Program 

Model Maintenance Procedure 
Training Modules 

RDMD 
 Transportation 

 

12/5/06 & 
2/7/07 18 

RDMD Various – New 
Employees  

DAMP Appendix B, Exhibits B-5.II & 
B-5.III, Fixed Facility & Field Program 

Model Maintenance Procedure 
Training Modules 

 

6/13/07 50 

0037500



 

SECTION C-5, Municipal Activities       
  

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Municipal Activities – Attachment 1 C-5 -9 

           

County staff also attended/participated in the following external training: 

 

Title:  Integrated Pest Management Training – IPM 101 

 Dates Attended:  June 21, 2007 

Sponsoring Organization:  UC Cooperative Extension and the Orange County 
Stormwater Program 

 

Name Department 

Grant Sharp RDMD/Watershed & Coastal 

James Fortuna RDMD/Watershed & Coastal 

Christine Hanson RDMD/Watershed & Coastal 

  

 

Title:  Household Hazardous Waste Information Exchange Meetings/Bimonthly 

 Dates Attended: July 2006, January 2007, March 2007, May 2007 

Sponsoring Organization:  Department of Toxic Substance Control and Integrated 
Waste Management Board 

                                                  

Name Date Department 

Tim Grogan July 2006 IWMD 

Tim Grogan January 2007 IWMD 

Tim Grogan, Kevin Kondru, 
Emily Jackson, David Tieu March 2007 IWMD 

Isabel Rios May 2007 IWMD 
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Title:  DTSC Treated Wood Waste Alternative Management Standards Training 

 Dates Attended: April 19-21, 2007 

Sponsoring Organization: Department of Toxic Substance Control and Integrated 
Waste Management Board 

 

Name Date Department 

Tim Grogan June 19, 2007 IWMD 

Gary Blevins, Ann Osorio, 
Paul Davis, Irineo Rios, 
Richard Gemming 

June 20, 2007 IWMD 

Jim Wilcox, Cirilo Madrigal June 21, 2007 IWMD 

 

 

C-5.6.2    Education 

The County has conducted outreach to its staff working at or on fixed facilities, field programs, 
drainage facilities, contracted activities, and leased facilities within its jurisdiction to ensure that 
they are informed of their responsibilities with respect to water quality.  This outreach has 
included holding workshops, distributing posters, fact sheets, and signage, etc.   A summary of 
the County’s outreach efforts is presented below. 

2006-07 Summary of Printed Material Distribution to County Staff 

Poster, Brochure, or Fact Sheet 
Title/Subject 

Number 
Distributed 

Distribution Method(s) and 
Location(s)  

“Watershed Fact Sheet” 1,260 Distributed with paychecks to all 
RDMD employees 

“Celebrate Earth Day” flyer  18,000 Distributed with paychecks to all 
County Employees for Earth Day  

Article ”During Coastal Cleanup 
Day Four ’Ws’ and You Can Make 
a Difference” 

1,260 
Printed in  The Resource, a monthly 
newsletter distributed to RDMD 
employees 

Total number of outreach 
materials distributed during the 
reporting period: 

20,520 

 
 
The County website, www.ocwatersheds.com, is listed as a resource material on all training 
material for County personnel.  BMP Fact Sheets are printed from the webpage as needed. The 
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‘Stormwater 101” video and associated training materials are also available on the website for 
use by supervisors for training.  

During the previous reporting period, a total of 39,810 outreach materials were distributed to 
County staff compared with 20,520 this reporting period. The decrease is due to the fact that 
materials are available to download or order from the website and County staff now utilizes the 
website resource more frequently. 

 
C-5.7   Environmental Performance Report 
 
The Environmental Performance Report (EPR) provides information on facility activities during 
the year for use in evaluating the municipal activity efforts and preparing the annual PEA.  The 
report demonstrates a commitment to pollution prevention and source reduction by providing 
an iterative evaluation and corrective action management process. This EPR process 
emphasizes: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports are completed each year by the County from 
inspection forms for each inventoried municipal fixed facility. For the current reporting period, 
112 EPR forms were returned from fixed facilities. The number of completed forms from fixed 
facilities is an increase over the 109 EPR forms returned during the previous reporting period.  
 
The focus of the 2007-08 reporting period will continue to be on conducting inspections of all 
high priority fixed facilities with previously identified issues and field programs utilizing 
WCRD inspectors in order to meet permit requirements, and provide guidance and additional 
training in inspection and reporting procedures to facility site managers and field supervisors.   
 
Internal training programs are provided to County staff on an ongoing basis. Training during 
2007-08 will focus on newly assigned staff. 
 
C-5.8   Municipal Activities Program Modifications  
 
The County evaluates the results of the PEA and determines if any program modifications are 
necessary in order to comply with Clean Water Act requirements to reduce the discharge of 
pollutants to the maximum extent practicable.  
 
The following modification has been made to Section A-5 of the County’s LIP during the 2006-
07 reporting period and is included as an attachment to this report: 
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• Exhibit A-5.I of the LIP (municipal facilities inventories) updated on an ongoing basis 
(included as Attachment C-5.3 of this report). 
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C-6.0  PUBLIC EDUCATION 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the County’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of urban 
runoff and stormwater pollution to each particular target audience increases the likelihood that 
the messages will be noticed and that the audience will support and participate in the program 
implementation.   
 
The County recognizes that when a community has a clear idea of where the pollution comes 
from, how it directly affects them and what they can do to prevent those effects, the community 
will be more willing to support and participate in the pollution prevention program. The 
County also recognizes that the Third Term Permits set a high expectation for the performance 
of the public education component of the stormwater program. 
 
C-6.2   Countywide Public Education Program (LIP Section A-6.2) 
 
The County has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring 
counties to ensure that media overflow messages are compatible and provides combined media 
buying power that could not be achieved by the County and the other Permittees individually.  
 
C-6.3 County Public Education Focus (LIP Section A-6.3) 
 
The County supports the countywide effort through its financial contributions, participation in 
the Public Education Committee and the use of countywide materials. The County also 
supplements the countywide campaign at a local level to address County specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
During the 2006-07 reporting period the County completed the following: 
 
C-6.3.1   Public Education Material Distribution 
 
The County has distributed approximately 82,388 brochures, magnets, bookmarks, and posters 
at various outreach events, presentations, trainings and through other County agencies. All 
public education materials are available for viewing, downloading and ordering on the County 
website, www.ocwatersheds.com or by calling the County’s 24-hour hotline number, 714-567-
6363. 
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The County provided the following educational materials to its residents through the following 
County Departments:  

 
Resources & Development Management Department (RDMD) 
 
The primary mission of the RDMD is to provide, operate and maintain quality public facilities 
and regional resources for the people of Orange County.  RDMD provides services on a local 
basis to unincorporated areas, to other County agencies and departments and on a countywide 
basis to regional facilities. RDMD provides educational materials to employees and/or 
residents at the following locations:  
 
Construction Management – 1152 E Fruit Street, Santa Ana 
 
The Construction Management Office provides the following materials at the front counter: 
 

• “The Ocean Begins At Your Front Door” 
•  “Keeping Pest Control Products Out of Creeks, River and The Ocean” 
• “Help Prevent Ocean Pollution: Oil Collections Centers” 
• “Help Prevent Ocean Pollution: Tips for Using Concrete and Mortar” 
• “Construction Runoff Guidance Manual” 

 
Main RDMD Office – 300 N Flower Street, Santa Ana 
 
In the lobby of the Osborne Building the following materials are made available: 
 

• “The Ocean Begins At Your Front Door” 
• “Help Prevent Ocean Pollution: Household Tips” 
• “Help Prevent Ocean Pollution: Recycle At Your Local Used Oil Collection Center” 

 
The County Property Permits Public Counter provides the following brochures at the front 
counter to applicants: 
 

• “Help Prevent Ocean Pollution: Tips for Pool Maintenance”  
• “Help Prevent Ocean Pollution: Residential Pool, Landscape & Hardscape Drains” 
 

The Development Processing Center provides the following materials to applicants: 
 
• “Water Quality Management Plan (WQMP) Guidelines Memo” 
• “When Is A WQMP Required?” 
• “WQMP Template:” 
• “Construction Runoff Guidance Manual” 
• “Erosion and Sediment Control Plan (ESCP) Instruction Manual” 
• “Best Management Practices (BMP) Fact Sheets” 
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Operations & Maintenance Division – 1750 S Douglass Rd, Anaheim 
 
In the lobby of the Katella Yard the following materials are made available: 
 

•  “The Ocean Begins At Your Front Door” 
•  “Help Prevent Ocean Pollution: A Guide for Food Service Facilities” 
• “Help Prevent Ocean Pollution: Tips for Using Concrete & Mortar” 
• “Help Prevent Ocean Pollution: Tips for Landscape & Gardening” 
• “Help Prevent Ocean Pollution: Tools for Drains Maintenance” 

 
Harbors, Beaches & Parks Division – various locations 
 
Harbor, Beaches & Parks operates regional recreational facilities and manages historical and 
natural resources. These 33,000 acres of parkland and open space include regional and 
wilderness parks, nature preserves and recreational trails, historic sites, and harbors and 
beaches. HBP provides the following brochures: 
 

• “The Ocean Begins At Your Front Door” 
•  “Keeping Pest Control Products Out of Creeks, Rivers and the Ocean” 
• “Help Prevent Ocean Pollution: Tips for Pet Care”  
• “Help Prevent Ocean Pollution: Tips for Horse Care”  

 
Health Care Agency - Environmental & Regulatory Health Divisions 
 
The Environmental Health Division is engaged in educational activities in the following areas 
that compliment the messages of the NPDES Stormwater Program main: 
 
Pollution Prevention Program 
 
The Pollution Prevention Program promotes the opportunities that are available to regulated 
businesses to reduce and eliminate the creation of hazardous waste.  It assists businesses by 
providing workshops, educational literature and pollution prevention events.  
 
The Pollution Prevention Program also operates a Used Oil Recycling Program that encourages 
the recycling of used motor oil and filters.  It operates recycling programs for the following 
areas: All unincorporated County areas and the cities of Brea, Dana Point, Laguna Beach, 
Laguna Niguel, San Clemente, San Juan Capistrano, Yorba Linda and Villa Park.  
 
The Used Oil Recycling Program developed a new multimedia interactive program with the 
California Integrated Waste Management Board (CIWMB). The interactive program has 
important environmental, clean water and recycling information, and has fun quizzes for adults 
and children. The quizzes can be accessed by visiting, 
http://www.ochealthinfo.com/regulatory/usedoil_quiz.htm.  
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Food Protection Program  
 
The Food Protection Program focuses on the inspection of retail and wholesale food facilities 
such as restaurants, markets, bakeries, vending machines, food processing plants, food trucks, 
and food carts.  Registered Environmental Health Specialists (REHS) inspect over 11,000 food 
establishments throughout Orange County.   
 
During these inspections they provide the brochure and poster entitled” Help Prevent Ocean 
Pollution: A Guide for Food Facilities” and the brochure “Sewage Spill Reference Guide”. The materials 
provide employees, managers and owners with the best management practices that businesses 
should employ while performing various maintenance activities. In addition, if NPDES 
stormwater issues are observed the inspector enters the information into a database that 
produces monthly reports identifying the food service facilities within each juridisdiction with 
violations. The report is provided to the County who in turns provides it to all the Permittees. It 
is the responsibility of each Permittee to follow up with each facility within their jurisdiction. 
The County conducts follow up inspections within its unincorporated areas providing 
additional training and materials as needed.  
 
Hazardous Waste  
 
The Environmental Health Division was designated by the State Secretary for Environmental 
Protection on January 1, 1997 as the Certified Unified Program Agency (CUPA) for the County 
of Orange. CUPA is the local administrative agency that coordinates six programs regulating 
hazardous materials and hazardous wastes in Orange County. They include: Hazardous Waste, 
Underground Storage Tanks (UST), Aboveground Storage Tanks (AST), Hazardous Materials 
Disclosure (HMD) Business Plan, and California Accidental Release Program (CalARP).  
 
The County and City Fire Agencies within Orange County have joined the CUPA, as 
Participating Agencies, to form a partnership with the County’s Unified Program. In most cities, 
Environmental Health administers the Hazardous Waste, Underground Storage Tank and 
Aboveground Storage Tank programs while the Fire Agencies administer the other three 
elements listed above.  
 
The purpose of the Hazardous Waste Inspection Program is to ensure that all hazardous wastes 
generated by Orange County businesses are properly handled, recycled, treated, stored, and 
disposed.  Specialists in this program inspect facilities that generate hazardous waste, evaluate 
hazardous waste generating industries, investigate reports illegal hazardous waste disposal, 
and respond to emergency spills of hazardous chemicals. During inspections specialists 
routinely distribute the poster entitled “Good Gas Station Operating Practices” and “Good 
Operating Practices for the Auto Repair Industry”. The materials provide employees, managers and 
owners with the best management practices that businesses should employ while performing 
various maintenance activities.  
 
Water Quality Program 
 
The Water Quality Program encompasses three programs: Ocean Water Protection Program, 
Cross Connection Program, and Well Permitting Program.  
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The Ocean Water Protection Program ensures that all public recreational waters meet applicable 
bacteriological water quality standards for swimming, surfing and diving. Program staff 
routinely conduct microbial monitoring of ocean and bay waters, respond to sewage spills and 
other unauthorized discharges of waste, close sewage contaminated ocean and bay waters, post 
warning and closure signs, respond to illness complaints, issue rain advisories, and maintain a 
website (www.ocbeachinfo.com) and hotline (714-433-6400) which provides ocean and bay 
bacteriological water quality information to the public.  
 
As part of the County’s joint outreach effort to prevent water pollution, the Ocean Water 
Protection Program provides a daily stormwater tip in the Orange County Register. The 
stormwater tip is also provided on the Ocean Water Protection Program’s website and Hotline 
Tips via email. The website was visited 317,543 times during the reporting year and 
approximately 250 were sent via e-mail.  
 
In addition, the RDMD/WCRD website, www.ocwatersheds.com provides a link to 
www.ocbeachinfo.com website.  
 
Animal Care Services  
 
The Animal Care Services Division is a division of Regulatory Health Services that provide pet 
licensing and patrol services to 19 contract cities and all the unincorporated areas of the 
County.  The Animal Care Services Public Education Office routinely distributes the stormwater 
brochure entitled “Help Prevent Ocean Pollution: Tips for Pet Care” in both English and Spanish 
throughout their Orange County facilities and at all outreach events.  
 
 Orange County Public Libraries  
 
The Orange County Public library network consists of 33 branches, which provide a variety of 
services to residents throughout the County. All 33 branches currently display and provide the 
following Stormwater Program education materials to the public. 
 

• “Ocean Begins At Your Front Door” 
• “Help Prevent Ocean Pollution: Household Tips” 
• “Help Prevent Ocean Pollution: Tips for Landscape and Gardening” 
• “Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Waste” 
• Project Pollution Prevention Bookmarkers 

 
Integrated Waste Management Department (IWMD) 
 
IWMD manages the household hazardous waste program and utilizes a variety of educational 
materials to recommend alternatives to hazardous products as well as proper disposal of 
household hazardous waste.  There has been close intra-County coordination with IWMD to 
ensure that the Orange County Stormwater Program promotes the proper disposal of 
household hazardous wastes both within the printed materials as well as at outreach events.  
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IWMD produces additional educational materials and distributes them at their facilities, 
outreach events, to cities, other County departments, schools and the public. During the 2006-07 
reporting period, IWMD participated in or provided materials for the following community 
events: 

 
• Mission Viejo Environmental Fair 
• Earth Day Event, San Juan Capistrano 

 
Numerous items made from recycled materials including pens, pencils, coasters, spinning tops, 
rulers, and mugs were distributed along with several brochures. 
 
C-6.3.2   Employee Training and Outreach 
 
The overall goal of the County is that its employees lead others by their example through the 
implementation of pollution prevention methods. The County has developed and implemented 
an internal job-specific training for its employees. This information can be found in detail in 
Section C-5.6. of this PEA.  
 
General stormwater information has been provided to all County employees via email and 
through the County payroll system. Additionally, a monthly newsletter provides information to 
the approximately 1,260 employees of the Resources and Development Management 
Department. The following is a list of the outreach conducted during the 2006-07 reporting 
period: 

• August 2006 – Published an article “During Coastal Cleanup Day Four ‘Ws’ and You 
Can Make a Difference” in The Resource for 1,260 RDMD employees. The article 
announced the Annual Coastal and Inner Coastal Cleanup Day events encouraging 
employee participation.  

• December 2006 - “Watershed Fact Sheet” distributed with paycheck stubs to 1,260 
County RDMD employees.  

• April 2007 – Distributed a flyer “Celebrate Earth Day” with paycheck stubs to all 18,000 
County employees. 

During the 2006—07 reporting year, the County implemented general stormwater pollution 
prevention training for all new RDMD employees during the RDMD New Employee 
Orientation Program. The training consists of a short introduction, viewing of the “Stormwater 
101”video and distribution of the “Stormwater 101” Fact Sheet.   

 
C-6.3.3   Outreach to Construction Site Contractors/Developers 
 
This information can be found in detail in Section C-8.7 of this PEA.  
 
C-6.3.4   Outreach to Industrial Site Owners and Operators  
 
This information can be found in detail in Section C-9.1.6 of this PEA. 
 
C-6.3.5   Outreach to Commercial Site Owners and Operators 
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This information can be found in detail in Section C-9.2.6 of this PEA. 
 
C-6.3.6   Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach plan.  The 
County has supplemented the countywide education effort with outreach events, web outreach, 
public presentations and school initiatives detailed below: 
 
Outreach Events 
 
Earth Day 2007 Events 
 
The County participated in the following events in honor of Earth Day 2007: 
 

• San Juan Capistrano Earth Day Celebration 2007, April 29, 2007 
• Upper Newport Bay Earth Day event, April 22, 2007  

 
Snapshot Day  

On May 5, 2007 the County of Orange participated in California Snapshot Day in partnership 
with Orange County CoastKeeper, a member organization of Citizen Watershed Monitors of 
Orange County (CWMOC). The CWMOC, sponsored by Southern California's Regional Water 
Quality Control Boards, was formed to grow the citizen water quality monitoring effort of 
watersheds in Orange County, with a networking approach and with participation from the 
involved agencies, non-profits, and community based organizations. CWMOC provides a 
forum for water quality monitoring related information sharing, technical assistance, quality 
assurance exercises, and field monitoring coordination involving people from the community 
with all levels of expertise.  

This year’s event marks the fourth year CWMOC has participated in California Snapshot Day 
and the second for the County. During the event the County hosted an information booth and 
provided hands-on demonstrations of water pollution testing using the Mobile Water Quality 
Lab. An informational booth was also hosted using the Enviroscape ® models to teach the 
public about urban runoff and water quality related issues. Staff distributed brochures and 
magnets and fielded questions. In addition, sponsorship funding was provided to Orange 
County CoastKeeper. Volunteers monitored for basic water quality parameters in coastal 
waterbodies along California.  Approximately 50 people participated in the event. 
 
Orange County Police Canine Association (OCPCA) – 2006 Annual Canine Benefit Show 
 
OCPCA is a non-profit organization comprised of police canine handlers. Through the annual 
benefit show OCPCA raises funds, which are donated to assist families of fallen or injured 
officers, provide medical care for retired police dogs, and provide training to its members.  
 
On October 28, 2006 the Orange County Police Canine Association held its 19th Annual Canine 
Benefit Show at California State Fullerton’s Titan Soccer Stadium.  The County hosted a booth 
that was targeted mainly at dog owners, the main demographic in attendance. The County 
provided the following outreach materials: “The Ocean Begins at Your Front Door”,” Help Prevent 
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Ocean Pollution: Tips for Pet Care”, “No Dumping Drains to Ocean” magnet and doggie walk bags. 
In addition, the pet waste ad was placed in the event’s program which was distributed to 
everyone in attendance. Approximately 10,000 people attended the event. 
    
The Children's Groundwater Festival  
 

The County participated with the City of Aliso Viejo, Lake Forest, Mission Viejo, San Juan 
Capistrano, San Clemente, Huntington Beach, Orange, and Newport Beach in the Children's 
Groundwater Festival, which took place on May 1, and 2, 2007. The festival featured lively 
entertainment and interactive displays led by groundwater and natural resources professionals 
representing government agencies, environmental organizations, higher education, and private 
business. The activities were designed to teach children about groundwater while having fun.  
 
The County’s booth, “Stormy Times in Orange County” used the Enviroscape® Coastal Model 
to teach almost 300 students about sources of pollution, water quality and their role in 
protecting the environment.  Students were also shown the County’s rubber duck PSA. Each 
student participating received the following educational materials: 
 
• “The Ocean Begins At Your Front Door” brochure 
•  “No Dumping Drains to Ocean” magnet  
• Project Pollution Prevention bookmarkers 
• Project Pollution Prevention rubber duck 
• Project Pollution Prevention pencils 
• Project Pollution Prevention backpacks   

 
Annual California Coastal/Inner Coastal & Watershed Cleanup Day  
 
Coastal Cleanup Day is a partnership between the Coastal Commission, non-profit groups, 
cities and counties throughout the state, and is part of the International Coastal Cleanup 
organized by The Ocean Conservancy. The international cleanup includes 50 states and 90 
countries. On Saturday, September 16, 2006, volunteers across the state helped clean up 
shorelines, bays, rivers, creeks, parks, roadsides, and highways, for the 22nd Annual California 
Coastal Cleanup Day. Coastal Cleanup Day provides an opportunity for residents to steward 
their neighborhoods, encouraging beautification around shorelines, creating pride in their 
surroundings and ultimately having a positive impact on our coastal waterways.  
 
The County has participated as the Orange County coordinator for the last 18 years. In Orange 
County alone, 6,536 volunteers picked up 78,015 pounds of debris, 13,414 of which were 
recyclables.   
 
Inner Coastal & Watershed Cleanup Day is held in conjunction with Coastal Cleanup Day, in 
partnership with the Coastal Coalition, the County, and Trails4All.  Trails4All was established 
in 1992 as the Trails Council of Orange County. Incorporated in 1995 as a 501(C) nonprofit 
organization, its purpose is to assist in coordinating volunteer trail projects and to raise funds to 
support volunteer groups that undertake those projects. The organization is comprised of 
cyclists, equestrians, hikers, trail runners, community service groups, corporate volunteers and 
public agency staff working together to promote and advocate the rights and responsibilities of 
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reasonable public access to public lands. Administrative support for Trails4All is provided by 
RDMD/Harbor, Beaches & Parks.  
 
Each September, the Inner Coastal & Watershed Cleanup Day brings together volunteers to 
collect trash and debris and help restore trails throughout Orange County. In 2006, the event 
attracted over 1,826 volunteers who collected approximately 19,000 pounds of trash, 3,360 of 
which were recyclables, at 21 sites in Orange County (some sites included in totals listed above). 
  
The County and the cities of Buena Park, Fullerton and La Palma co-sponsored the clean up of 
the Fullerton Creek Channel in Buena Park. This was the second year for the Fullerton Creek 
Channel location which is a concrete lined channel.  The location was selected to draw attention 
to the destination of all the trash and pollutants left in our yards, on sidewalks and roads.  The 
event was a success with 54 volunteers removing some 1700 pounds (wet weight) of trash along 
a one mile stretch of the channel. The County also hosted other cleanup events at the Yorba 
Regional Park and Aliso and Wood Canyons Wilderness Park which collectively picked up over 
3000 pounds of trash with the help of 300 volunteers.  
 
Santiago Oaks Regional Park  
 
Santiago Oaks Regional Park is located in an excellent example of a largely natural watershed. 
Santiago Creek flows through the park and includes a historic water supply dam. The park and 
surrounding area are rich in natural and cultural history. Approximately 25,000 visitors use the 
park each year for hiking, biking and horse back riding.  It is also the setting for outdoor 
education and class field trips for local schools. 
 
The County of Orange is working collaboratively with the Orange County Department of 
Education, Orange County Water District, and the Orange County Sanitation District to build a 
Watershed Educational Center (WEC) in the Santiago Oaks Regional Park to increase 
environmental awareness of and protection for the watersheds in Orange County.  
   
In the fall of 2006, a consultant was hired to develop conceptual planning and design directions 
for interpretive exhibits and visitor experiences for the proposed Watershed Education Center 
(WEC). The center will utilize a series of interactive exhibits in combination with an outdoor 
education curriculum on the various watershed messages including drinking water systems, 
sanitation systems, various water resource programs such as groundwater and the storm drain 
system.  The center will also feature exhibits devoted to urban runoff to help promote public 
awareness concerning the connection between the ocean and storm drain system and ways that 
they can prevent pollution.   
 
In May 2007, the “Orange County Watershed Education Center: Interpretive Master Plan” was 
completed. This report presents a conceptual blueprint for interpretation at the WEC.  
Additional content development and design work will be required to advance the proposed 
project components from their present conceptual level to production ready design.  
Upon completion of the final design phase the County of Orange will have a completed bid 
package for WEC exhibits, and will be in a position to proceed with production and fabrication.  
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Pollution Prevention Week 
 
The County of Orange Environmental Health Division hosted the Annual Pollution Prevention 
(P2) event, Take a Break for Pollution Prevention on September 21, 2006 in Santa Ana.  The goal 
of the event was to spread public awareness of pollution issues in Orange County and to inform 
people of what they can do to help prevent pollution.  Awareness of recycling opportunities, 
waste reduction options, energy conservation and resource conservation were the primary 
themes of the event.  The Orange County Stormwater Program hosted a table, highlighting the 
Sewer vs. Stormdrain message, and provided several materials that included tips on what 
people can do to reduce urban runoff and water pollution.  
 
City of Mission Viejo Environmental Fair   
 
In conjunction with National Public Works Week the City of Mission Viejo hosted an 
Environmental Fair for 3rd grade students on June 1, 2007. The fair provided presentations and 
demonstrations with stormwater pollution prevention messages in the hopes of developing a 
generation of environmental stewards. The County hosted a booth using the Enviroscape® 
Coastal Model to teach approximately 164 students about sources of pollution, water quality 
and their role in protecting the environment. 
 
Water Camp 2007  
 
The County, in collaboration with NWRI, MWDOC, OCWD and OCSD developed and 
implemented a week-long series of field trips and educational presentations focused on water 
topics June 25-29, 2007.  Pertinent water topics included: the water cycle, treatment 
technologies, conservation, water pollution prevention and urban runoff.  Ten students (ages 
12-15) were selected to attend each of two sessions based on a demonstrated interest in water 
and the sciences. 
 
The primary goals of the Water Camp were to teach local students about the water sciences and 
to increase water awareness amongst Orange County’s youth.  Another important goal of the 
program was to encourage students to consider pursuing careers in water science and other 
water-related fields.  Efforts to promote this effort included introducing students to various jobs 
available in the field at various facilities, inviting water science professionals to come speak to 
the students, providing contact information and short professional biographies of each 
instructor at the Water Camp, and discussing potential awards available in the field (from 
science fair awards, to graduate fellowships, to the Stockholm Water Prize). 
 
County Website Outreach  
 
The County launched a comprehensive website, www.ocwatersheds.com, on April 18, 2002.  
This site features information on the RDMD/WCRD and the following information on its seven 
main web pages:  
 
On December 8, 2004, the County launched its first Spanish-language webpage on this site. The 
Public Education webpage is now available in Spanish.  
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Who We Are 
 
This page provides the basics about WCRD: our mission and goals, organizational chart, 
mailing address, office locations with maps, and contact information. In addition, it provides 
reports issued by the Orange County Grand Jury dealing with water quality and watershed 
planning, including their recommendations for the website. 
 
Problem Reporting Hotline 
 
This page provides forms to facilitate the reporting of water pollution and street drain 
problems. During the 2006-07 reporting period, the hotline received 90 water pollution calls and 
30 e-mails.  
 
The hotline also provides tips on how to keep our waterways clean and properly disposal of 
materials that can to harmful to the environment. 

Stormwater Program 

This page provides information on the development of both Countywide and the County’s 
stormwater program, the storm drain system, stormwater related documents such as the Third 
Term Permits, the Drainage Area Management Plan (DAMP), Local Implementation Plan (LIP), 
Report of Waste Discharge (ROWD) and contact information for stormwater program 
participants, and resource links. 

Watersheds 

This page contains a general introduction to the watersheds of Orange County, information on 
committees and public forums that meet to discuss specific topics of concern, a variety of maps 
displaying drainage ways, land elevations, city boundaries and land use, and documents 
specific to each watershed. In addition, each watershed has an e-mail contact that can answer 
questions and provide additional information on specific watersheds.  

Public Education 

This page provides a variety of educational materials that are available for download and 
distribution. These include general stormwater pollution prevention materials to inform the 
community about the origins of urban pollution and pollutant and business specific materials, 
which provide Best Management Practice's guidelines for specific activities. In addition, it 
provides information on EnviroScape model use and local volunteer opportunities and posts an 
environmental IQ test.  

Public Education – Spanish  

On December 8, 2004, the County launched a Spanish webpage to allow Spanish-speaking web 
users to gain access to the many Spanish language publications that the program has 
developed. It also provided contact numbers for ordering brochures, reporting spills and 
general information.  
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Rainfall & Weather 

This page provides rainfall data from rainfall recording stations throughout Orange County. 
During rain storms data is updated every 6 to 12 minutes. It also provides hydrologic reports 
with annual totals for rainfall and stormwater levels within flood control channels as well as 
links to other weather related websites.  
 
General Statistics 
 
The graph below shows the total number of hits per reporting year. The website experienced 
6,814,672 hits during the 2006-07 reporting period, compared to 7,060,765 for 2005-06, 491,506 
for 2004-05, 4,165,217 for 2003-04 and 69,553 for 2002-03.  This represents a 3% decrease in the 
number of visitors to the site from the previous reporting year.  
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The sharp increase in activity on the website from 2003-04 to 2005-06 may be attributed to the 
aggressive outreach campaign conducted by the Permittees on a countywide basis, that 
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included the website address on all outreach materials and announcements; this effort 
continued through the 2006-07 reporting period.  
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Outreach Presentations 
 
The following is a table of presentations in which information was presented to the general 
public and special interest groups, as requested or when deemed necessary. 
 
 

Date Group Presenter Presentation 

July 19, 2006 Newport Bay Watershed 
Meeting 

Jamie Habben, 
RDMD 

Sediment TMDL – Results of 
the 2004-05 Reporting Period 

November 7, 2006 Orange County HCA 
Hazmat Inspectors Duc Nguyen NPDES Storm Water Training 

December 6, 2006 OC Technical Advisory 
Committee Richard Boon RDMD 

January 11, 2007 Ocean Institute Kids 
Conference Grant Sharp Water Pollution/Spill Response 

January 17, 2007 County of Orange/RDMD Grant Sharp Erosion and Sediment Control 
Workshop 

January 17, 2007 Newport Bay Watershed 
Management Committee Karen Cowan 

Nitrogen and Selenium 
Management Program 

Quarterly Update 

February 2007 CWEA Conference Richard Boon Countywide Area Spill Control 
Project 

April 18, 2007 Newport Bay Watershed 
Management Committee Karen Cowan 

Nitrogen and Selenium 
Management Program 

Quarterly Update 

March 9, 2007 CASQA Grant Sharp 
Case Study: Orange County 

Investigation/Prosecution of an 
Illegal Discharge 

March 27, 2007 
County of Orange/RDMD 

Standard Specifications 
Committee 

Grant Sharp Status of New MS4 and General 
Construction Permits 

April 19, 2007 NPDES Inspection 
Committee Grant Sharp Dry Weather Monitoring 

Program 

May 3, 2007 Dunn Edwards Paint 
Contractor Seminar Grant Sharp Pollution Prevention BMPs for 

the Painting  Industry 

May 24, 2007 NPDES General Permittee 
Committee Karen Cowan Overview of Nitrogen and 

Selenium Management Plan 

June 5, 2007 Rancho Santiago Public 
Works Class Duc Nguyen RDMD Pollution Response 

June 11, 2007 Santa Ana HazMat Teams Duc Nguyen RDMD Pollution Response and 
Trauma Scene BMPs 
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June 12, 2007 Santa Ana HazMat Teams Richard Boon RDMD Pollution Response and 
Trauma Scene BMPs 

June 13, 2007 Santa Ana HazMat Teams Richard Boon RDMD Pollution Response and 
Trauma Scene BMPs 

June 26, 2007 WEF National TDML 
Conference, Bellevue, WA 

George 
Edwards 

Newport Bay Nutrient TMDL -    
Urban Nutrient Source 

Characterization 

August 15, 2007 Newport Bay Watershed 
Management Committee Karen Cowan 

Nitrogen and Selenium 
Management Program 

Quarterly Update 
 
 
School Outreach Initiatives 
 
The following initiatives targeted schools and school aged children: 
 
2006-07 Watershed Education Program  
 
The Watershed Education Program is a collaborative effort between the Ocean Institute and the 
County to provide a watershed based education program. The Ocean Institute was established 
in 1981 as a community-based 501(c) (3) organization and is known for its unique marine 
science and maritime history programs.  More than 80,000 K-12 students and 6,000 teachers 
annually participate in the Institute’s 61 award-winning, immersion style programs.  
 
The Watershed Education Program is a standards based program designed to bring 5th grade 
students in communities not adjacent to the coast to the Ocean Institute to explore the science of 
their respective watersheds. Each class engages in a project that addresses specific concerns 
within their respective watershed. At the completion of their project the class presents their 
findings to their peers as well as invited guests such as elected officials and non-profit groups. 
The goal of this program is train students in self-management of their watersheds and to 
provide them with the tools to effect change within their communities. 

 
Over the period of the Watershed Education Program students from 29 Orange County and Los 
Angeles County schools participated. They included students from the following schools:  
 
 

School Name City 

Don Juan Avila Elementary  Aliso Viejo 

Landell Elementary Cypress 

San Antonio Magnet School Huntington Park 

James Cox Elementary Fountain Valley 

Saint Callistus Garden Grove 
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El Morro Elementary Laguna Beach 

Eshleman Avenue Elementary Lomita 

Fisler Elementary Fullerton 

Webber Elementary Westminster 

Maryland Elementary Vista 

Laguna Road Elementary Fullerton  

John Malcolm Elementary Laguna Niguel 

La Tierra Elementary Mission Viejo 

Nelson Elementary Tustin 

Leffingwell Elementary Whittier 

 John Malcolm Elementary Laguna Niguel 

Wagon Wheel Elementary Trabuco Canyon 

McPherson Magnet School Orange 

Carl Hankey Elementary Mission Viejo 

Newland Elementary Huntington Beach 

Harbor Day School Newport Beach 

Schroeder Elementary Huntington Beach 

The Pegasus School Huntington Beach 

Raymond Elementary Fullerton 

Palisades Elementary Dana Point 

Rolling Hills Elementary Fullerton  

Top of the World Laguna Beach 

Clover Avenue Los Angeles 

Dahlia Heights Los Angeles 

Ninth St. Elementary Los Angeles 

 
The County provided the Institute with education and outreach materials. The students learned 
about meteorology, internal systems, currents, the water cycle, investigation techniques, and 
watershed science through participation in a two-hour Surfscience Cruise aboard the R/V Sea 
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Explorer and a two-hour Surfscience Laboratory Program.  The students also participated in a 
one-hour watershed science presentation, developed by the County developed, covering what a 
watershed is, watershed ecology, watershed changes, current watershed issues in Orange 
County, and watershed self-management. The presentations were created for students and 
teachers participating in the Watershed Education Program but are available to all and can be 
downloaded from the County’s website. The County also provided each class with a 
customized poster size map of their watershed and sample research projects they could use to 
develop their own projects.  
 
The students learned about current watershed topics and used an Enviroscape® Coastal Model 
to learn about point source and non-point source pollution.  The students used their field 
experience to develop research projects in their local watersheds and returned to the Ocean 
Institute on January 8-30, 2007, to present their research projects at the Kids’ Conference on 
Watersheds.  The goal of this program is to train students in self-management of their 
watersheds and to provide them with the tools to effect change within their communities.  
 
C-6.3.7   Outreach to Quasi-Governmental Agencies/Districts 
 
Orange County Sanitation District (OCSD) 
 
This information can be found in detail in Section C-3.3 of this PEA.  
 
C-6.4  Public Participation (LIP Section A-6.5) 
 
Public participation allows the public to be directly involved with the stormwater program. The 
County has encouraged public participation at the local level by: 
 
C-6.4.1   Encouraging Behavior Change 
 
Through the public education program, residents have been asked to make adjustments to their 
activities to reduce the impact to the storm drains and water quality.  
 
C-6.4.2   Asking for Feedback 
 
Providing opportunities for the public to ask questions and provide comments is vital to the 
success of a stormwater management program.  When the public asks questions it provides 
valuable information about their major concerns, effective and ineffective approaches in dealing 
with their concerns, and fosters a relationship in which the public proactively engage in 
protecting water quality. 
 
The County has provided opportunities for residents to ask questions and give comments about 
the stormwater program.  Specific examples include: 
 
County Website 
 
The County’s website located at www.ocwatersheds.com includes a variety of ways for the 
public to communicate with municipal staff. Web pages are designed with contact information 
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Refer to Section C-6.3.6 of this PEA for more information. Documents such as the ROWD and 
the Water Quality Monitoring Program are posted with links to an e-mail contact for comments. 
In an effort to publicize this means of communication the County web address is listed on all 
countywide outreach materials.  
 
Stormwater Program On-line Information Service – OCSTORMWATER INFO 
 
In December 2004, the County offered an on-line information service for the stormwater 
program.  This on-line information service is called OCSTORMWATERINFO. It is a fully 
moderated forum intended to facilitate communication, information exchange and participation 
among its users about issues and topics related to implementation of stormwater program 
elements. Users are able to keep up with the latest stormwater developments and news, 
participate in discussions, ask questions, receive answers, and send and receive stormwater 
program announcements through email. It is free to subscribe and participate in this forum.  
 
To date 186 members are subscribed to receive and send information. In order to maximize 
public participation in this forum the County advertises this service on the County website and 
on all outreach materials. During the reporting period 70 emails were sent to subscribers.  
 
C-6.4.3 Participating in Outreach Events 
 
Participation in outreach events allows for a two-way communication with the public. It is an 
excellent opportunity to not only disseminate stormwater public education information and 
materials but also allows the public to respond with question, comments and/or concerns.  
 
 
Outreach Events 
 
The County has participated in several public outreach events during the reporting period. 
Refer to Section C-6.3.6 of this PEA for more information. 
 
Volunteer Information 
 
The County’s website provides a page devoted exclusively to providing volunteer information. 
This page provides a volunteer calendar for single day events and a volunteer opportunities list 
which provides a list of ongoing efforts in need of volunteers.  
 
C-6.4.4    School Programs 
 
Providing children with the tools to actively participate in the protection of their local 
waterways and beaches creates powerful environmental stewards of the future. Refer to Section 
C-6.3.6 of this PEA for more information. 
 
C-6.4.5   Public Participation Meetings 
 
The public has a vested interest in stormwater management and needs to be informed of the 
water quality issues affecting their watershed and encouraged to participate in the process. 
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During the reporting period, the County participated in the following workshops, seminars, 
and public hearings addressing stormwater management issues: 
 

Date Group Topic 

July 12, 2006 Public Meeting NPDES Permit Renewal/ 
ROWD 

July 13, 2006 Public Meeting NPDES Permit Renewal/ 
ROWD 

September 7, 2006 Community Association 
Institute (CAI) 

Improving Urban Runoff: 
What Community 

Associations Can Do 

November 29, 2006 
California State 

Association of Counties 
(CSAC) 

Flood control, water quality, 
storm water management, 
beach erosion and ocean 
water quality in Orange 

County 

December 4, 2006 Public Meeting NPDES Permit Renewal/ 
ROWD 

March 5, 2007 Zero Waste Community 
Workshop 

Reducing waste and 
developing environmentally 

sustainable practices in 
California communities 

Monthly during 
reporting period 

Santa Ana River 
Watershed Alliance – 

Stakeholders 

Santa Ana River watershed 
issues 

 
 
 
C-6.5 Program Effectiveness Assessment (LIP Section A-6.5) 
 
Through its own public education efforts, the County made 6,814,672 impressions during the 
reporting period. 
 

Outreach Impressions 

Material Distribution 82,388 

Outreach Events 20,000 

Website Hits 6,814,672 

Workshops/Seminars/Public 
Hearings 2000 

Total 6,919,060 
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C-6.6 Public Education Modifications 
 
The County made no modifications to the Public Education section of its LIP (Section C-6) 
during the reporting period. 
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the County is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
County’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the County are implemented.    

C-7.2  Organization Structure (LIP Section A-7.2) 
 
The key Divisions responsible for overseeing, implementing, and enforcing the new 
development/significant redevelopment program element have been identified in an 
organization chart in Figure A-7.1 of the County’s LIP.  
 
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
During the 2003-04 reporting period, the County reviewed elements of its General Plan (and 
related documents, including development standards, zoning codes, conditions of approval and 
development project guidance) to identify elements of the General Plan that should be revised 
to better reflect policies and/or goals that are protective of surface water quality and 
comprehensive watershed management principles.  It was determined that the Land Use and 
Resources Elements should be revised to reflect the new NPDES requirements for new 
development and significant redevelopment.  On March 9, 2004, a proposed General Plan 
Amendment with revisions to the Land Use and Resources Elements regarding NPDES 
requirements was recommended for approval by the Orange County Planning Commission.  
The proposed General Plan Amendment was considered and adopted by the Orange County 
Board of Supervisors on April 20, 2004. 

C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
During the 2006-07 reporting period, the County reviewed and provided comments on several 
Environmental Impact Reports for water quality purposes. 

C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 

C-7.5.1 Conditions of Approval 
 
During the 2006-07 reporting period, the County made no changes to its conditions of approval 
which are integral to meeting the requirements of the Third Term Permits.  

C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist project applicants with preparing WQMPs, the County has made the following 
materials available at its Development Processing Center (DPC) and via its website: 

County of Orange/Orange County Flood Control District 
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• WQMP Guidelines Memo:  This document provides background information on the 
NPDES permit requirements including the submission of a project WQMP and an 
Operations and Maintenance (O&M) Plan.    
 

• Orange County WQMP Template:  This interactive document can be downloaded from 
the RDMD/Planning & Development Services (PDS) website.  It provides a format for 
clients to follow and describes the information required in order to complete the project 
WQMP and meet permit requirements. 

 
• When Is A WQMP Required?:  This document describes the projects that require the 

submission of a project WQMP and the criteria that are utilized to determine if a project 
is a “non-priority” or “priority.” 
 

During this reporting period the County received the following number of preliminary project 
WQMPs and approved final project WQMPs for review and approval:    

 Reviewed Approved Acres Covered 

Preliminary Project WQMP 1 1 810 

Final Project WQMP ( Private Projects) 56 44 570 

Final Project WQMP ( Public Projects) 8 5 22 

 
Table C-7.1, included as an attachment to this section, provides project information for 
approved final project WQMPs that were approved during the reporting period.  
 
Based on a review of project WQMPs during the reporting period, the County has found that 
the three most common deficiencies requiring that an applicant’s project WQMP be revised 
before it could be approved are:  
 

1 

Some WQMP preparers did not follow the format of the County’s template and in 
some cases, did not use it at all, or used the format of another jurisdiction.  As a 
result, essential information was not included thus requiring major revisions, or in 
a few cases, completely rewriting the WQMP.  In an effort to reduce major 
revisions at the beginning, a copy of the WQMP Review Checklist is provided to 
the applicant on initial pre-file briefing. 

2 

Some applicants submitted what amounted to an Erosion and Sediment Control 
Plan, not addressing long-term, post-construction vs. construction phase water 
quality.  Others did not prepare a specific water quality exhibit, instead using a 
grading plan for the exhibit.  County staff endeavors to stress the differences 
between construction (ESCP) and post-construction (WQMP) BMPs. 
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3 

Incorrect identification of watershed; Non-inclusion of project’s verbatim 
Conditions of Approval (if applicable), particularly for a Priority Project, then not 
incorporating Treatment Control BMPs; and waiting until nearing permit issuance 
to address WQMP requirements.  In pre-file meetings and comments on reviewed 
WQMPs, the County tries to provide as much information as possible for the 
applicant to completely and correctly prepare the WQMP (Links to RDMD, OC 
Watershed, State Water Resources sites, PDF documents, etc.) and to prepare the 
WQMP early in the design phase of the project. 

 
These deficiencies will be used to focus the training and public outreach offered during the 
2007-08 reporting period.   
 
C-7.5.3 Runoff Management Plans 
 
During the reporting period, the County reviewed and approved a Runoff Management Plan 
(RMP) for the Santiago Hills/East Orange planned communities being developed by the Irvine 
Company. The City of Orange will have review/approval authority over the project-specific 
WQMPs related to this development.  
 
Additionally, County staff continued to work with the Rancho Mission Viejo Company in 
addressing water quality and hydrologic concerns related to the Ranch Plan. Efforts during the 
reporting period included review of a Runoff Management Plan for Planning Area 1. 
 
C-7.5.4 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are 
minimum requirements for all construction sites, the County has compiled a NPDES 
informational packet that includes the following: Construction Runoff Guidance Manual, 
Instruction Manual for Erosion and Sediment Control Plans (ESCPs), sample BMPs and NPDES 
Inspection Requirements. During the planning application review process, the County applies 
conditions of approval that delineate the minimum BMPs that must be in place throughout the 
construction phase.  Additionally, plans are required to include standard NPDES construction 
notes, BMPs from a final approved project WQMP and an Erosion and Sediment Control Plan 
(ESCP).   
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) 
have submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and 
onsite before commencement of any construction activities, the County requires the submittal of 
a copy of a NOI application and WDID Number prior to permit issuance.  Notification of this 
requirement is provided to applicants either during the planning application review process or 
during plan check.  Conditions of approval regarding the SWPPP are applied to planning 
applications and delineate the requirements that must be met prior to permit  
issuance.  If no previous condition has been applied to the project, the applicants may be 
notified during plan check.  
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C-7.5.5 Issuance of Flood Encroachment Permits 
 
A flood encroachment permit from the County is required of all projects encroaching on or 
discharging to Orange County Flood Control District (OCFCD) right of way. These are typically 
projects that have been issued building/grading permits by another jurisdiction. To protect its 
stormdrain system and ensure that all DAMP/NPDES requirements are being followed during 
construction and after, the project applicant must provide the following to the County prior to 
permit issuance: 
 

• Stormwater Pollution Prevention Plan (SWPPP), if the project involves the disturbance 
of 1 acre or more of soil (All construction projects, regardless of their size, are required 
to meet requirements of Section A-8, Construction, of the County’s LIP); 

• Approved Water Quality Management Plan (WQMP);  

• Selection of post-construction BMPS from Exhibit A-9.II of the County’s LIP if the 
project did not trigger a WQMP. 

In addition to requiring these items, conditions are placed on the project through the 
encroachment permit that requires the implementation of BMPs to prevent the discharge of 
pollutants at any time.   
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
 
The County has formulated the WQMP template to reflect the new requirements specified in 
Section A-7.6 of the LIP.  The document is “user-friendly” and is accessible via the County's 
Planning and Development Services website.  Along with the template, the County has 
provided the additional guidance information described in Section C-7.5.2 to make the WQMP 
process as clear as possible for applicants.   
 
The County’s WQMP Template is customized to outline County requirements.  Specifics such as 
the submittal process, the need to record a project WQMP and O&M Plan, to what should be 
shown on a Site Plan are all included in the template.  
 
Public Works Project WQMP Template 
 
During the reporting period, the County implemented use of a WQMP Template for RDMD 
public works projects that trigger a WQMP but do not require the issuance of a building or 
grading permit from either a city or the County’s Planning and Development Services Division. 
The template is based on the one already in use by the County for private projects but has been 
modified to fit the characteristics of a typical public works project such as a roadway expansion. 
 
C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The County has initiated the verification of BMP implementation and maintenance for projects 
with approved project-specific WQMPs and will report on the results in the 2006-07 PEA.  
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C-7.8 Training and Outreach (LIP Section A-7.8) 

The County sponsored, conducted and participated in multiple training sessions during the 
2006-07 reporting period. These training sessions reached a total of 85 County staff having 
implementation responsibility related to the County’s new development/significant 
redevelopment program: 

2006-07 Summary of Training 

 
Public Outreach 
 
The County has provided valuable information to the public on its New 
Development/Significant Redevelopment Program through the following websites: 
 
www.ocwatersheds .com: 

• Introduction and background on the New Development/Significant Redevelopment 
Program; 

• All related program documents and ESA watershed maps are posted and available for 
download; 

• New Development/Significant Redevelopment BMP Fact Sheets are posted and 
available for download; 

• A link is provided for the public to submit comments or questions on the New 
Development/Significant Redevelopment Program. 

www.ocplanning.net: 

•  WQMP Guidelines Memo 

• When is a WQMP required? 

• WQMP Template (Exhibit A-7. IV of the County’s LIP) (see Section C-7.5.2 for a 
description of these documents)  

County of Orange/Orange County Flood Control District 
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Department Division Subcategory Training Module Training Dates Number of 
Attendees 

Training Sponsored/Conducted by the County and Attended by County Personnel 

October 4, 2006 33 

RDMD Planning & Development Services 

NPDES Program 
Implementation: 
Development Processing 
Center and Plan Check Staff 
Training Session October 10, 2006 18 

Totals 51 
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• WQMP Template Instructions 

• WQMP Checklist for Preparers 

• Erosion and Sediment Control Plan (ESCP) Instruction Manual 

• Construction Runoff Guidance Manual 

• NPDES Notes for Building and Grading Plancheck  

• NPDES Inspection Requirements 

As detailed in Section C-6.4.2 of this report, the County has enhanced communication with the 
general public on general stormwater related information through the Stormwater Program 
Online Information Service that was launched in December of 2004.  
 
C-7.9 New Development/Significant Redevelopment Program Modifications 

The County has evaluated Section A-7, New Development/Significant Redevelopment of its 
LIP to determine if modifications are necessary in order to comply with the requirements of the 
Third Term Permits. No modifications were made during the 2006-07 reporting period. 
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C-8.0 CONSTRUCTION  
 
C-8.1    Introduction (LIP Section A-8.1) 
 
The County has incorporated the model construction program described in DAMP Section 8.4 
as the basis for this section of its Local Implementation Plan.  This construction program 
presents requirements and guidelines for pollution prevention methods that must be used by 
construction project owners, developers, contractors, and other responsible parties, in order to 
protect receiving waters from discharges resulting from construction activities.  
 
C-8.1.1  Overall Program Management 
 
Through the submittal of its organization chart, Figure A-8.1 of the LIP, the County has 
identified which Departments are responsible for the implementation of this stormwater 
program element.  
 
C-8.2    Inventory of Construction Projects (LIP Section A-8.2) 
 
The County has developed and updated on an ongoing basis, a watershed-based inventory of 
the identified construction projects within the County’s jurisdiction.  A summary of the 
construction inventory updated prior to October 1, 2007 and included as Exhibit A-8.I of the 
LIP, is provided below.   
 

Jurisdictional Summary of Construction Projects 
 

Total Number of Construction Projects Construction Project 
Category 2006-07 2005-06 2004-05 

Private Projects – Santa Ana Region 939 678 555 

Private Projects – San Diego Region 378 329 450 
Public Projects – Santa Ana Region 22 24 14 
Public Projects – San Diego Region 15 8 6 

Total for all Categories 1,354 1,039 1,025 
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Looking at the number of construction projects under the County’s authority over the last three 
years, there continues to be a shift in the balance of the inventory from the San Diego to the 
Santa Ana Region. This can be attributed to a continued increase in the construction activity in 
the Newport Coast Planned Community (Los Trancos/Muddy Creek watershed) and a 
decrease in the activity in the Ladera Planned Community (San Juan Creek watershed) which is 
nearing completion.
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2006-07 Summaries of Construction Projects by Watershed  

 
San Diego Region 
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Private Projects 53 10 0 315 0 0 

Public Projects 2 2 1 6 0 0 

Totals 55 12 1 321 0 0 

 

2006-07 Summaries of Construction Projects by Watershed  
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Private 
Projects 31 155 63 227 0 463 0 

Public 
Projects 1 1 11 8 0 1 1 

Totals 32 156 74 235 0 464 1 
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C-8.3 Prioritization of Construction Projects (LIP Section A-8.3) 
 
The County has prioritized construction projects within its jurisdiction as high, medium or low 
based on their respective threat to water quality.  The prioritizations are updated on an ongoing 
basis along with the inventory (Exhibit A-8.I of LIP). Summaries of the prioritizations are 
provided in the following tables:   
 

2006-07 Summary of Construction Projects Prioritization 
 

Private Projects Public Projects 
Construction Projects Prioritization Santa Ana 

Region 
San Diego 

Region 
Santa Ana 

Region 
San Diego 

Region 
Projects subject to General 
Construction Permit 78 38 16 9 

Projects tributary to and within 500 
feet of an ASBS 0 0 0 0 

Projects tributary to 303(d) 
waterbody impaired for sediment or 
turbidity 

0 0 0 0 

Projects within, directly adjacent to 
or discharging directly to an ESA 0 0 0 0 

Number of high priority projects 26 12 7 5 

Number of medium priority 
projects 34 22 9 6 

Number of low priority projects 879 344 6 1 
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2006-07 Construction Projects Prioritization Summary by Watershed 
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Number of high priority projects 1 2 3 6 0 21 0 

Number of medium priority projects 2 5 12 9 0 15 1 

Number of low priority projects 29 149 59 220 0 428 0 

Totals 32 156 74 235 0 464 1 
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Number of high priority projects 1 2 1 13 0 0 

Number of medium priority projects 1 0 0 26 0 0 

Number of low priority projects 53 10 0 282 0 0 

Totals 55 12 1 321 0 0 

 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
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BMP fact sheets have been developed and are included as a part of the Construction Program.  
The fact sheets include a description of specific BMPs for common construction activities that 
may discharge pollutants and provide a focus on the pollution prevention measures that should 
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be implemented.  The Construction BMP fact sheets are from the 2003 edition of the California 
Stormwater Quality Association Stormwater Best Management Practice Handbook-Construction and 
are included as Exhibit A-8.II of the County’s LIP. 
 
C-8.5    Documentation Requirements (LIP Section A-8.5) 
 
The County is required to document and report to the Regional Board, construction projects 
which fail to comply with the Statewide General Construction Permit or represent a significant 
threat to human or environmental health. 
 
C-8.5.1 Private Construction Projects 
 
The County made no notifications to the Regional Board regarding private projects during the 
reporting period.  
 
C-8.5.2 Public Agency Construction Projects  
 
The County made no notifications to the Regional Board regarding public projects during the 
reporting period.   
 
C-8.6 Municipal Inspection Requirements of Construction Projects and Reporting 

Requirements (LIP Section A-8.6) 
 
The County has inspected construction projects at the frequency determined by the priority 
ranking assigned to each facility as identified in the LIP.  The inspections generally include a 
review of BMP implementation through the erosion control practices, sediment control 
practices, tracking controls, waste and disposal management practices on a project and look for 
visual evidence of past or present unauthorized non-stormwater discharges.   

The County inspects construction projects at the frequency stated in Table A-8.4 of the LIP. 
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Inspection Frequency of Construction Sites (Table A-8.4 of LIP) 
Wet Season 

(October 1 - April 30) Construction Site 
Priority 

San Diego Region Santa Ana Region 

Dry Season 
(May 1 - September 30) 

LOW Twice during the season Once during the season As needed 

MEDIUM Twice during the season As needed 

HIGH Once per week * Once per month As needed 

* Or, monthly for any site that the County certifies in a written statement to the SDRWQCB all of the following 
(certified statements may be submitted to the San Diego Regional Board at any time for one or more sites): 
i. County has record of construction site’s Waste Discharge Identification Number (WDID#) documenting 

construction site’s coverage under the statewide General Construction Permit; and 
ii. County has reviewed the constructions site’s Stormwater Pollution Prevention Plan (SWPPP); and 
iii. County finds SWPPP to be in compliance with all local ordinances, permits, and plans; and 
iv. County finds that the SWPPP is being properly implemented on site. 
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In addition, if there is evidence of non-compliance, the County re-inspects the project once a 
month at a minimum in order to ensure that the site is brought back into compliance. After it is 
in compliance the project is inspected a minimum of once every four months for the next 
calendar year (assuming it is still active). 
 
The number of inspections completed during the current reporting year is presented in the 
following tables:   
 

2006-07 Summary of Construction Projects Inspection 
 

Facility Category Number of Inspections During the  
Reporting Period 

Priority High Medium Low 

Private Projects 1,797 

Public Projects  49 52 17 

Total  1,915 

 
The number of non-compliant projects identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  

 
2006-07 Summary of Construction Projects Compliance 

 

Reporting 
Period 

Number of Private Construction 
Projects Out of Compliance 

Number of Public Construction 
Projects Out of Compliance 

2006-07 226 5 
2005-06 151 7 
2004-05 640 2 

 
The number of private construction projects found to be out of compliance increased from 151 
in 2005-06 to 226 during this reporting period. This increase may be attributed in part to more 
experienced construction site inspectors becoming more aware of non-compliance issues. The 
construction projects inventories are updated on an ongoing basis and provided to the Regional 
Boards as a part of the annual submittal. Inspection information is also updated on an ongoing 
basis in a database format. The inspection related information includes, at a minimum, 
inspection dates, inspectors present and the results of the inspection. The updated inspection 
database is included as Attachment C-8.1 of this report. 
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Enforcement 
 
The County’s Construction Inspectors and Authorized Inspectors undertake enforcement 
activities according to the County’s ordinances and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available are 
summarized in this section and detailed in the County’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, may be prepared 
for prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the County’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  More severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance 
schedule. 
 
The following table provides a summary of the numbers and types of enforcement actions 
against construction projects that have been taken by the County during the reporting period:   
 
 

2006-07 Summary of Private Construction Projects Enforcement 

Enforcement Options Criminal 
Remedies 

# of Verbal 
Warnings 

# of Correct Work 
Notices 

(Written Notice to 
Correct Work) 

# of 
Administrative 

Compliance 
Orders 

# of Stop 
Work Orders 

Misdemeanor, 
Infraction 

0 226 0 0 0 

 
 

2006-07 Summary of Public Construction Projects Enforcement 
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Enforcement Options 

# of Verbal 
Warnings 

# of Correct Work 
Notices 

(Written Notice to 
Correct Work) 

# of 
Administrative 

Compliance 
Orders 

# of Stop 
Work Orders 

Enforcement 
of Contract 

12 5 0 0 0 
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Training 

 
C-8.7    Training and Outreach (LIP Section A-8.7) 
 
The County conducted and/or participated in multiple trainings to assist responsible municipal 
staff in understanding the Construction Program.  The training attended during the 2006-07 
reporting period is summarized in the following tables:  

2006-07 Summary of Training 
 

Other training opportunities that County staff attended include the following:  
 

1. Title of Workshop or Training: NPDES Inspection Training 
Date Attended: September 7 &13, 2006 (Same training, separate dates) 
Training Conducted By: Global Environmental Network 
 

Name Department 
Greg Cunningham 
Halbert Tran 

 
RDMD/Construction Management 
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Department Division Subcategory Training Module Training 
Dates 

Number of 
Attendees 

Training Conducted by the County and Attended by County Personnel 

Construction Management 11 

Operations & Maintenance 24 

Project Management 3 
RDMD 

Road 

RDMD Erosion & 
Sediment Control BMP 
Workshop 

January 17, 
2007 

2 

Training Conducted by Santa Ana Regional Board  Staff and Attended by County Personnel 

Multiple Departments and Divisions 
Inspecting Construction 
Site BMPs 

October 4, 
2006 25 

Training Conducted by San Diego Regional Board  Staff and Attended by County Personnel 

Multiple Departments and Divisions Inspecting Construction 
Site BMPs 

October 23, 
2006 13 

Totals 78 
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Carlos Lopez 
Virgil Ganzles 
Tommy Nguyen 
Ted Pittman 
Remon Tadrous 
Bob Stanfield 
Satinder Verma 
Chris Rutland 
Clint Brown 
Chris Steiler 
Dan Bigger 
Eric Oldham 
Joe Hurley 
David Gaffaney 
David Robinson 
Charles Michinock 
Raymond Marcial 
Hunter Smith 
Michael Nguyen 
David Koch 
Robin LaMont 

 
RDMD/Construction Management 

Tammy Killingsworth 
John Kort 

RDMD/Operations & Maintenance 

 
2. Title of Workshop or Training: Construction Stormwater Compliance Training Seminar 

Date Attended: April 30, 2007 
Sponsoring Organization: BIA of Southern California 
 

Name Department 

Vince Mead 

Jonathan Tucker 

Tom Web 
Salvador Ordonez 
Webster Labrador 
Michael Romero 

RDMD Construction Management 
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3. Title of Workshop or Training: 614B & 674B Construction (Online training) 
Date Attended: N/A 
Training Conducted By: Office of Water Programs 
 

Name Department 
Bob Whitlock 
Michael Romero (614 B 
only) 

RDMD Construction Management 

 
4. Title of Workshop or Training: 24 hr. SWPPP Training 

Dates Attended: December 4-6, 2006, December 13-15, 2006, March 21-23, 2007, April 30-
May 2, 2007 & May 14-16, 2007 
Training Conducted By: Global Environmental Network, Inc. 
 

Name Department 
Joe Hurley 
Chris Kubasek 
Dave Rocha 
Soon No 
Michael Romero 

RDMD 
Construction Management 

C-8.8 Construction Program Modifications 
 

The County has evaluated the results of the assessment to determine if any program 
modifications are necessary in order to comply with the requirements of the Third Term 
Permits.  

The following modifications have been made to Section A-8 of the LIP during the 2006-07 
reporting period and are included as an attachment to this report: 

• Construction inventories (Exhibit A-8.I of the LIP) updated on an ongoing basis 
(included as Attachment C-8.1 of this report). 
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SECTION C-9, Existing Development   

C-9.0 EXISTING DEVELOPMENT 
 
C-9.1 Introduction  
 
The existing development component of this report is composed of the following elements: 
 
Section C-9.2, Industrial Program 

Section C-9.3, Commercial Program 

Section C-9.4, Residential Program  

Section C-9.5, Common Interest Area/Homeowner Association (CIA/HOA) Program  

 
C-9.2   Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.1 of the LIP, the County identified 
which Departments were responsible for the implementation of this stormwater program 
element. The organization chart has not changed during the reporting period.  
 
C-9.2.2    Inventory  
 
The County has developed a watershed based inventory of the identified industrial facilities 
within the County’s jurisdiction.  Summaries of the industrial inventory are provided below.   
 

2006-07 Summary of Industrial Facilities by Watershed 
San Diego Region 

 

Watershed 

Sa
n 

Ju
an

 C
re

ek
 

D
an

a 
Po

in
t C

oa
st

al
 

St
re

am
s 

Sa
n 

C
le

m
en

te
   

  
C

oa
st

al
 S

tr
ea

m
s 

  S
an

 M
at

eo
 C

re
ek

 

 T
ot

al
s 

Industrial Facilities With 
General Industrial Permits 7 1 2 0 10 

Industrial Facilities Without 
General Industrial Permits 2 0 0 1 3 

Totals 9 1 2 1 13 
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Santa Ana Region 
 

Watershed 
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Industrial Facilities With 
General Industrial Permits 0 1 1 1 3 

Industrial Facilities Without 
General Industrial Permits 2 2 0 1 5 

Totals 2 3 2 2 8 

 
During the reporting period, one industrial facility (Algonquin Power) was added to the San 
Diego Region inventory. This facility is located within the Prima Deshecha Landfill and was 
previously believed to be covered under that facility’s General Industrial Permit. It was 
discovered this year that they have their own permit coverage, so they were added to the 
inventory. In the Santa Ana Region, one industrial facility closed down permanently (Catalina 
Pacific Concrete) so it was removed from the inventory. The County’s industrial facility 
inventory is updated on an ongoing basis and provided to the Regional Boards on an annual 
basis (see Attachment C-9.2 of this report).   
 
C-9.2.3    Prioritization 
 
The County prioritizes industrial facilities in its inventory as high, medium or low based on 
their respective threat to water quality. Summaries of the prioritizations are provided below.   
 

2006-07 Summary of Industrial Facility Prioritization 
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Industrial Facility Prioritizations San Diego 
Region 

Santa Ana 
Region 

Total 
Number of 
Facilities 

Facilities subject to General Industrial 
Permit 10 3 13 

Section 313 Title III Sara 0 0 0 

Facilities with a high potential for or history 
of non-stormwater discharges 0 0 0 

Facilities tributary to and within 500 feet of 
an ASBS 0 0 0 

Tributary to 303(d) water body where site        
generates the pollutant 0 0 0 
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Industrial Facility Prioritizations San Diego 
Region 

Santa Ana 
Region 

Total 
Number of 
Facilities 

Facilities within, directly adjacent to or 
discharging directly to an ESA 0 0 0 

Number of mandatory high priority 
facilities 10 3 13 

Number of “other” high priority facilities 0 0 0 

Number of medium priority facilities 0 0 0 

Number of low priority facilities 3 5 8 

Total Number of Facilities 13 8 21 

2006-07 Summary of Industrial Facility Prioritization by Watershed 
San Diego Region 
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Number of high priority 
facilities 7 1 2 0 10 

Number of low priority 
facilities 2 0 0 1 3 

Totals 9 1 2 1 13 

Santa Ana Region 
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Number of high 
priority facilities 0 1 1 1 3 

Number of low 
priority facilities 2 2 0 1 5 

Totals 2 3 1 2 8 
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C-9.2.4    Monitoring    
 
The County has ensured that high priority industrial facilities within the San Diego Region of its 
jurisdiction are conducting annual stormwater monitoring. Several of the industrial facilities in 
the County’s inventory participate in group monitoring programs.  
 
C-9.2.5    BMP Fact Sheets 
 
The activity-based Industrial/Commercial fact sheets developed as part of the Existing 
Development Program are numbered IC1 – IC24 and are included as Exhibit A-9.II of the 
County’s LIP.  
 
C-9.2.6    Inspections 
 
The County inspects industrial facilities within its jurisdiction at the frequency determined by 
the priority ranking assigned to each facility as identified in Section A-9.1.6 of its LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and any visual evidence of past or present unauthorized non-stormwater 
discharges.   

Industrial Facility Inspection Frequency 

Priority Santa Ana Region San Diego Region 

High Annually  Annually  

Medium Biennially (Once every 2 
years) As-needed 

Low Once Per Permit Cycle (5  
years) As-needed 

A summary of the number of industrial facility inspections during the 2006-07 reporting period 
is presented in the table below. 

Jurisdictional Industrial Facility Inspection Summary 

Total Number of 
Industrial Facilities 

Number of Facilities Inspected During the  Reporting 
Period 

 High Med Low Totals 

13 (San Diego Region) 10 0 10 

8 (Santa Ana Region) 3 

None in 
inventory 0 3 

Totals 13 0 0 13 
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The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  

Watershed Summary of Non-Compliant Industrial Facilities 
San Diego Region 
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Number of facilities out of 
compliance 0 0 0 0 

Number of re-inspections due to 
non-compliance 0 0 0 0 

Totals 0 0 0 0 

Santa Ana Region 
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Number of industrial 
facilities out of compliance 0 0 0 0 

Number of re-inspections 
due to non-compliance 0 0 0 0 

Totals 0 0 0 0 

 
The County continues to see a high level of compliance at industrial facilities within its 
jurisdiction. Through the inspection of the same high priority industrial facilities annually for 
the past four years, County staff has observed an increase in awareness and knowledge of staff 
assigned to NPDES compliance at most of these industrial facilities. 
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The industrial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Program Effectiveness Assessment submittal.  
The inspection information includes, at a minimum, inspection dates, inspectors present and the 
results of the inspection. The updated inspection database is included as an attachment to this 
report. 
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C-9.2.7    BMP Implementation 

During industrial facility inspections, the County inspector determines the level of BMP 
implementation and also assesses the effectiveness of implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspectors are trained to use their best professional judgment and decide how much time to 
allow the owner/operator to correct the problem.   

Watershed Summary of BMP Implementation at Industrial Facilities 
San Diego Region 
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Number of industrial facilities with  
BMPs fully implemented 7 1 2 

Number of  industrial facilities with  
BMPs partially implemented 0 0 0 
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no BMPs 0 0 0 N

o 
In

sp
ec

tio
ns

 
du

ri
ng

 re
po

rt
in

g 
pe

ri
od

 

Santa Ana Region 
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Number of industrial facilities with  
BMPs fully implemented 1 1 1 

Number of  industrial facilities with  
BMPs partially implemented 0 0 0 
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0 0 0 

 
C-9.2.8    Enforcement   
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The County’s Authorized Inspectors (Identified in Section C-10 of this PEA) undertake 
enforcement activities against industrial facilities according to the County’s adopted Water 
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Quality Ordinance and the countywide accompanying Enforcement Consistency Guide (DAMP 
Section 4.0).  
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the County’s inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies. More severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance 
schedule. 
 
During the reporting period, the County took no enforcement actions against the industrial 
facilities in its inventory.   
 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the County 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the County sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
During the reporting period, the County identified no incidents of non-compliance at industrial 
facilities within its inventory that required notification of the Regional Boards. 
 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9.  
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C-9.3   Commercial Program (LIP Section A-9.2) 
 

C-9.3.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.2 of the LIP, the County identified 
which Departments were responsible for the implementation of this stormwater program 
element. Since being revised and submitted with last year’s PEA, the organization chart has not 
changed.  
 
C-9.3.2    Inventory  
 
The County has developed a watershed based inventory of specific commercial sites/sources 
within its jurisdiction as required by the Third Term Permits.  Summaries of the commercial 
inventory are provided below in the following tables:   
 

2006-07 Commercial Site/Source Inventory Summary 
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Santa Ana Region 
(By Watershed) 

San Diego Region 
(By Watershed) 

Commercial 
Site/Source 

 
(by Permit Category) 
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Automobile 
mechanical repair, 
maintenance, fueling, 
or cleaning 

2 31 2 2 0 2 0 38 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

 0 0 0 0 

Boat mechanical repair, 
maintenance, fueling, 
or cleaning 

 1*  1* 0 0 4 6 

Equipment repair, 
maintenance, fueling, 
or cleaning 

 0 0 0 0 

Automobile and other 
vehicle body repair or 
painting 

0 6 0 0 0 0 0 6 

Mobile automobile or 
other vehicle washing 0 0 0 0 0 0 0 0 
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Automobile (or other 
vehicle) parking lots 
and storage facilities  

0 0 0 0 

Retail or Wholesale 
Fueling 0 1 0 1 

Pest control services 

 

0 0 0 0 

Eating or drinking 
establishments 

68 in Santa Ana Region (restaurant 
inventory maintained by HCA) 1 39 23 63 

Mobile carpet, drape or 
furniture cleaning 0 0 0 0 0 0 0 0 

Cement mixing or 
cutting  0 0 0 0 

Mobile high pressure 
or steam cleaning 0 0 0 0 0 0 0 0 

Masonry  0 0 0 0 

Painting and coating 0 2 0 0 0 0 0 2 

Botanical or zoological 
gardens and exhibits  0 0 0 0 

Landscaping (and 
hardscape 
installations) 

2 0 0 0 0 1 0 3 

Nurseries and 
greenhouses 1 0 1 0 0 8 0 10 

Golf courses, parks and 
other recreational 
areas/facilities 

 1* 1 2 0 4 

Cemeteries  0 0 0 0 

Pool, lake and fountain 
cleaning 0 0 0 0 0 0 0 0 

Marinas 0 0 5 5 

Port-a-Potty servicing  
0 0 0 0 

Other commercial 
sites/sources 
determined to be 
significant contributors 

0 0 0 0 0 0 0 0 

Facilities tributary to 
303(d) water body for 
pollutant generated on 
site 

 1 0 0 1 
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Facilities 
within/directly 
adjacent or discharging 
directly to ESA 

 

0 0 37 37 

Site tributary to and 
within 500 feet of ASBS 0 0 0 0 0 0 0 0 

Total for all 
categories  5 40 3 4 3 53 69 177 

Note:  Grey shaded areas indicate inventory categories that were not requirements within the Santa Ana 
Region. A * symbol in a grey colored cell indicates that the County has added a commercial site/source  
within that category to its Santa Ana Region inventory, even though it is not a Permit requirement. Also, 
the total number of facilities (177) does not reflect eating or drinking establishments in the Santa Ana 
Region (68). 

 
Due to new development in the unincorporated area of Ladera Ranch, the County’s commercial 
site/source inventory has increased from 153 in 2004-05 to 177 in 2006-07. The inventory is 
updated on an ongoing basis within the LIP and provided to the Regional Boards on an annual 
basis (see Attachment C-9.2 of this report).   
 
C-9.3.3    Prioritization 
 
Within the Santa Ana Region, the County prioritized commercial sites/sources as high, medium 
or low based on their respective threat to water quality. Within the San Diego Region, the 
County maintains an inventory of  commercial sites/sources predetermined as high threat to 
water quality according to Section F.3.c.(2) of the San Diego Permit. A summary of the County’s 
commercial site/source prioritization by watershed is provided in the following table:  

 
2006-07 Summary of Commercial Site/Source Prioritization by Watershed 
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Santa Ana Region San Diego Region  
 
 

Commercial Site/Source 
Prioritizations 
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Number of high priority 
facilities 0 0 0 1 3 53 69 126 

Number of medium priority 
facilities 5 40 3 3 0 0 0 51 

Number of low priority 
facilities  0 0 0 0 0 0 0 0 

Total Number of facilities 5 40 3 4 3 53 69 177 
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C-9.3.4    BMP Fact Sheets 
 
The activity-based Industrial/Commercial fact sheets developed as part of the Existing 
Development Program are numbered IC1 – IC24 and are included as Exhibit A-9.II of the 
County’s LIP.  
 
C-9.3.5    Inspections 
 
The County inspects commercial sites/sources in its inventory at the frequency shown in the 
following table: 

Commercial Inspection Frequency 
 

Priority Santa Ana Region San Diego Region 

High Once per permit cycle (5 
years)1 As-Needed2

Medium As needed N/A 

Low As needed N/A 

1. All high priority facilities must be inspected at least once by July 1, 2004 

2. At least once per permit cycle (5 years)  

 
The number of commercial sites/sources inspected during the 2006-07 reporting period as well 
as the cumulative number of inspections conducted since adoption of the Third Term Permits is 
presented in the following table:   
 

2006-07 Jurisdictional Summary of Commercial Site/Source Inspections 
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Santa Ana 
Region 

San Diego 
Region 

 
 

Commercial Site/Source 
Category 

Number of Sites/Sources 
Inspected in 2006-07 

Total Number 
of Inspections 
Since Permit 

Adoption 

% Required 
Inspections 

Completed Under 
Third Term Permits  

Automobile mechanical repair, 
maintenance, fueling, or 
cleaning 

1 0 6 100% 

Airplane mechanical repair, 
maintenance, fueling, or 
cleaning 

 None in 
inventory N/A N/A 

Boat mechanical repair, 
maintenance, fueling, or 
cleaning 

1 4 8 100%  

Equipment repair, 
maintenance, fueling, or 
cleaning 

 None in 
inventory N/A N/A 
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County of Orange/Orange County Flood Control District 
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Automobile and other vehicle 
body repair or painting 0  None in 

inventory 0 N/A 

Mobile automobile or other 
vehicle washing 

None in 
inventory 

None in 
inventory N/A N/A 

Automobile (or other vehicle) 
parking lots and storage 
facilities  

None in 
inventory N/A N/A 

Retail or Wholesale Fueling 0 2 100%  

Pest control services 

 

None in 
inventory N/A N/A 

Eating or drinking 
establishments 68  63 378 100% 

Mobile carpet, drape or 
furniture cleaning 

None in 
inventory 

None in 
inventory N/A N/A 

Cement mixing or cutting  None in 
inventory N/A N/A 

Mobile high pressure or steam 
cleaning 

None in 
inventory 

None in 
inventory N/A N/A 

Masonry  None in 
inventory N/A N/A 

Painting and coating 0 None in 
inventory 0 N/A 

Botanical or zoological gardens 
and exhibits  None in 

inventory N/A N/A 

Landscaping (and hardscape 
installations) 0 0 1 100%  

Nurseries and greenhouses 0 0 8 100% 

Golf courses, parks and other 
recreational areas/facilities 0 4 100% 

Cemeteries 
 

None in 
inventory N/A N/A 

Pool, lake and fountain 
cleaning 

None in 
inventory 

None in 
inventory N/A N/A 

Marinas 5 8 100% 

Port-a-Potty servicing 
 
 None in 

inventory N/A N/A 

Other commercial 
sites/sources determined to be 
significant contributors 

None in 
inventory 

None in 
inventory N/A N/A 
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Facilities tributary to 303(d) 
water body for pollutant 
generated on site 

1 N/A  4 100% 

Facilities within/directly 
adjacent or discharging 
directly to ESA 

 37 37 100% 

Site tributary to and within 500 
feet of ASBS 

None in 
inventory 

None in 
inventory N/A N/A 

Number of Sites/Sources 
Inspected in 2006-07 

Santa Ana 
Region 

San Diego 
Region 

Total Number 
of Inspections 
Since Permit 

Adoption 

% Required 
Inspections 

Completed Under 
Third Term 

Permits  

Totals for all categories 
 

71 109 456 100%  

 
Note:  Grey shaded areas indicate inventory categories that were not requirements within the Santa Ana Region. Eating 

or drinking establishments are not required to be inventoried within the Santa Ana Region. As described under 
Inspection Summary, the Permittees have implemented a countywide Food Facility Inspection program and 68 
food facility inspections were performed within the County’s jurisdiction in the Santa Ana Region this reporting 
period. Therefore, while those facilities are not inventoried, the inspections are counted for reporting purposes. 

 
The total number of commercial sites/sources inspected during the reporting period increased 
from 148 in 2005-06 to 180 in 2006-07. Additionally, the County has conducted a total of 456 
commercial site/source inspections since the Third Term Permits were adopted. As of the end 
of the 2006-07 reporting period, the County had performed 100% of the required commercial 
site/source inspections. 
 
The number of non-compliant commercial sites/sources identified during the 2006-07 reporting 
period is presented below along with information on follow-up inspections and enforcement 
actions taken. 

 
2006-07 Summary of Compliance by Watershed 
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Number of Non-Compliant 
Commercial Sites/Sources  

Number of Commercial Sites/Sources 
Re-inspected Due to 

Non-Compliance          Watershed 

2006-07 2005-06 2006-07 2005-06 

Aliso Creek 1 2 1 2 

Dana Point Coastal 
Streams 3 0 3 0 

San Juan Creek 8 26 8 26 

Anaheim Bay/ 
Huntington Harbor 4 5 4 5 
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Newport Bay 2 1 2 1 

San Gabriel 
River/Coyote Creek 0 0 0 0 

Santa Ana River 1 1 1 1 

Totals 19 35 19 35 

 
As the table above indicates, the number of non-compliant commercial sites/sources decreased 
significantly from 35 in 2005-06 to 19 in 2006-07. The County found the primary source of non-
compliance to be eating or drinking establishments. Several incidents of non-compliance, 
particularly in the area of Ladera Ranch, involved poor management of trash by eating or 
drinking establishments in the same commercial complex. The County has found that in 
situations where multiple tenants share the same solid waste common area, compliance is 
achieved much quicker and more effectively by dealing directly with the property owner 
and/or property management company.   
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the County inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspectors are trained to use their best professional judgment and decide how much time to 
allow the owner/operator to correct the problem.  A summary of BMP implementation based 
on inspections conducted during the current reporting period is provided below. 

 
2006-07 Summary of BMP Implementation 
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Watershed 

Number of 
Facilities with 

BMPs Fully 
Implemented 

Number of 
Facilities with 
BMPs Partially 
Implemented 

Number of 
Facilities With No 

BMPs or BMPs 
Not Fully 

Implemented, 

Number of Facilities 
Required to 

Implement or 
Upgrade/Modify 

BMPs 

Aliso Creek 1 1 0 1 

Dana Point 
Coastal Streams 62 7 0 7 

San Juan Creek 45 8 0 8 

Anaheim Bay/ 
Huntington 

Harbor 
4 0 4 

Newport Bay 

63 Eating 
Facilities in 

SAR Inspected 
and found to 2 0 2 
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San Gabriel 
River/Coyote 

Creek 
0 0 0 

Santa Ana River 

have full BMP 
implementation 

1 0 1 

Totals 171 23 0 23 

 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Board as part of the annual Program Effectiveness Assessment 
submittal. The inspection related information includes, at a minimum, inspection dates, 
inspectors present and the results of the inspection. The updated inspection/inventory database 
is included as Attachment C-9.2 of this report.   
 
C-9.3.7    Enforcement  
 
The County’s Authorized Inspectors (Identified in Section C-10 of this PEA) undertake 
enforcement activities according to the County’s adopted Water Quality Ordinance and the 
accompanying Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in Section A-9.2 of the County’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for criminal prosecution.  As provided for in the Enforcement Consistency Guide, 
when selecting enforcement options, the County’s Authorized Inspectors ensure that violations 
of a similar nature are subjected to similar types of enforcement remedies. More severe 
enforcement options may be selected when a violator has either a history of noncompliance or 
has failed to take good faith actions to eliminate continuing violations or to meet a previously 
imposed compliance schedule. 
 
During the 2006-07 reporting period, the County took the following enforcement actions against 
commercial sites/sources within its inventory:  

 
2006-07 Summaries of Enforcement Actions  
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Watershed 

Number of 
Notices of Non-

Compliance 
Issued 

Number of 
Administrative 

Compliance 
Orders Issued 

Number of 
Cease & Desist 
Orders Issued 

Number of Facilities 
Referred for 

Criminal Remedies 

Anaheim Bay/ 
Huntington Harbor 3 0 0 0 

San Gabriel 
River/Coyote Creek 0 1 0 0 
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Three commercial sites/sources inspected during the reporting period (one eating 
establishment and two automotive repair shops) were issued a County Water Quality 
Ordinance Notice of Non-Compliance. The County also issued an Administrative Compliance 
Order to a commercial property owner in the City of La Habra where multiple tenant 
businesses were identified as the source of non-stormwater discharges and trash and other 
debris found to have impacted a County owned Flood Control Channel. The property owner 
and the businesses were given a specific amount of time to clean the County’s right-of-way as 
well as implement BMPs to prevent future discharges. The County worked with the City of La 
Habra to achieve a successful resolution to the problem.  
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the County 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the County sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. During the 2006-07 reporting period, the County 
identified no incidents of non-compliance at any commercial site/source within its inventory 
that required notification of the Regional Boards.  
 
C-9.3.9    Training and Outreach 
 
Training 
 
The County as Principal Permittee sponsored training to assist municipal staff in understanding 
the industrial and commercial components of the Existing Development Program. County 
inspector participation in the training conducted during the reporting period is summarized in 
the following table: 

 
2006-07 Summary of Existing Development Program Training 

Training Presentation Meeting Department  
Training 

Dates 
Number of 
Attendees 

RDMD EPA Overview 9/14/06 4 

RDMD Cal OSHA Overview 9/14/06 

 
 

 

4 

RDMD Orange County Sanitation District Source 
Control Program Overview 11/15/06 2 

NPDES 
Inspection 
Committee 
 

RDMD Industrial Facility Inspection Training by Marc 
Brown, Santa Ana Regional Board Staff 4/19/07 
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Outreach 

The County outreached to the industrial and commercial businesses within its jurisdiction to 
inform them of their responsibilities under this program.  During the 2006-07 reporting period, 
this outreach effort included: 

• Presentation to 250 paint contractors on pollution prevention BMPs at a Dunn Edwards 
sponsored seminar in Santa Ana on 4/19/07. 

• Distribution of brochures, posters and the industrial/commercial BMP fact sheets 
through the website, field inspectors, at public facilities counters, etc. 

• Posting information on the Existing Development Program (including the activity-based 
BMP fact sheets) on the County’s webpage, www.ocwatersheds.com.     
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C-9.4   Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.3 of the LIP, the County identified 
which Departments are responsible for the implementation of this stormwater program 
element.  
 
C-9.4.2    Inventory  
 
The County has developed a watershed-based map of residential areas within its jurisdiction in 
the San Diego Region.  Residential areas that discharge directly to an ESA may be targeted for 
enhanced implementation of BMPs based on the activities of concern that are identified.  
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed as a part of the Existing Development program.  The fact 
sheets include a description of specific BMPs for high threat residential activities that may cause 
the discharge of pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity-based residential fact sheets are numbered R1 – R8 and 
are included as Exhibit A-9.II of the County’s LIP. There were no modifications to the fact 
sheets during the reporting period. 
 
C-9.4.4    Enhanced Implementation 
 
At the time this report is being written, a large portion of the unincorporated County along the 
Santiago Canyon corridor is being ravaged by wildfires. Communities such as Silverado, 
Modjeska, and Trabuco Canyon will have thousands of burned acres of land to contend with as 
they try to recover from the devastation. The County’s Stormwater Program will be focusing a 
lot of effort on these residential areas during the 2007-08 reporting period.  
 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or 
assigned to residential areas and on complaints received from residents through the water 
pollution problem reporting hotline and website.   
 
The County tracks water pollution complaints under the ID/IC program and provides a 
summary of the number of complaints received and the source area associated with the 
complaint (e.g. commercial business, resident, etc.) as a part of Section C-10 of this PEA.  
 
C-9.4.6    Enforcement Actions 
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Enforcement actions taken by the County throughout its jurisdiction, including those against 
individual residents, are summarized in Section C-10 of this PEA.   
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C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The County encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The County has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and 
distribution of brochures, posters, fact sheets, posting information on the County’s webpage, 
etc.  Information on specific outreach efforts can be referenced in Section C-6.  
 
Training 
 
Successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  For the County, it is primarily RDMD/ 
O & M field program crews who are entering into residential areas on a routine basis to 
maintain the public infrastructure. Training efforts during the 2006-07 reporting period 
covering municipal activities are discussed in Section C-5 of this PEA.  While many of the field 
programs conducted by the County, such as street sweeping and drainage facility cleaning, are 
pollution prevention practices in of themselves, the field program crews are trained to notify 
the County’s Authorized Inspectors (identified in Section C-10) of any issues impacting or 
having the potential to impact runoff from residential areas. 
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C-9.5   CIA/HOA Program (LIP Section A-9.4) 
 
C-9.5.1    Organization Chart 
 
The County utilizes the organization chart in Section A-9.3 of the LIP to implement its 
CIA/HOA Program.   
 
C-9.5.2    Inventory  
 
The County has developed a watershed-based map of residential areas within its jurisdiction in 
the San Diego Region. Residential areas that discharge directly to an ESA may be targeted for 
enhanced implementation of BMPs based on the activities of concern that are identified. The 
residential map is updated on an ongoing basis within the LIP.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed as part of the Existing Development program.  The fact 
sheets include a description of specific BMPs for high threat CIA/HOA activities that may 
discharge pollutants and provide a focus on the Pollution Prevention measures that the facility 
should implement.  The activity based fact sheets that were developed are included in Exhibit 
A-9.II of the County’s LIP. There were no modifications to the fact sheets during the reporting 
period. 
 
C-9.5.4    Enforcement Actions 
 
Enforcement actions conducted by the County throughout its jurisdiction, including CIA/HOA 
areas, are summarized in Section C-10 of this PEA.   
 
C-9.5.5    Outreach and Training 
 
Outreach 
 
As described in Section C-9.4.7, there are a number of ways in which the County performs 
general outreach to residents. HOA communities present a tremendous opportunity for 
outreach due to their organizational structure and the County encourages and promotes 
distribution of stormwater education material through association newsletters, association 
websites, etc.  
 
Training 
 
As reported in past years, the County has made several training presentations to HOAs 
utilizing the CIA/HOA training module (Exhibit B-9.V of the DAMP). This training module 
continues to be available on the County’s website. 
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C-9.6 Existing Development Program Modifications 
 

The County has evaluated the results of the assessment of the Existing Development Program to 
determine if any program modifications are necessary in order to comply with the Third Term 
Permits. 
 
The following modifications have been made to Section A-9 of the County’s LIP during the 
2006-07 reporting period and are included as attachments to this report: 
 
• Updates to Exhibit A-9.I of the LIP the (existing development inventories) on an ongoing 

basis (included as Attachment C-9.1 of this report) 
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C-10.0    ILLEGAL DISCHARGES/ILLICIT CONNECTIONS (ID/IC) 

C-10.1    Introduction (LIP Section A-10.1) 

Since illegal discharges and illicit connections can be significant sources of pollutants for the 
municipal storm drain system, the County’s LIP includes a comprehensive program for 
detecting, responding to, investigating and eliminating these types of discharges/connections 
in an efficient and timely manner.    

C-10.2   Illegal Discharges 
 
C-10.2.1 Organization Chart 
 
Through the submittal of its organization chart, Figure A-10.1 of the LIP, the County identified 
which Departments were responsible for the implementation of this stormwater program 
element.  No changes were made to the organizational chart during this reporting period. 
 
C-10.2.2 Authorized Inspector Designations  
 
The County’s LIP, Water Quality Ordinance, and Enforcement Consistency Guide (Exhibit 4.I 
of the 2003 DAMP) identify County Authorized Inspectors as those persons designated by the 
Director of the Resources & Development Management Department (RDMD) to investigate 
compliance with, detect violations of, and take actions pursuant to the Water Quality 
Ordinance. 
 
A list of County Authorized Inspectors and relevant contact information is provided in the 
following table:  
 

2006-07 Summary of County Authorized Inspectors  
 

Primary Authorized Inspectors 
 

Name Department E-mail Address Phone Number 

Duc Nguyen Duc.Nguyen@rdmd.ocgov.com (714) 973-6690 

James Fortuna James.Fortuna@rdmd.ocgov.com (714) 973-3167 

Grant Sharp Grant.Sharp@rdmd.ocgov.com (714) 973-6691 

Christine Hanson 

RDMD, 
Watershed & 
Coastal 
Resources 

Christine.Hanson@rdmd.ocgov.com (714) 973-3166 
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Alternate Authorized Inspectors 
 

Name  E-mail Address Phone 
Number 

Bruce Moore Bruce.Moore@rdmd.ocgov.com (714) 567-6373 

Richard Boon 

RDMD, 
Watershed & 
Coastal 
Resources Richard.Boon@rdmd.ocgov.com (714) 973-3168 

 
C-10.2.3    Detection of Illegal Discharges and Illicit Connections 
 
The County has a number of programs that proactively facilitate the detection of existing 
and/or potential sources of illegal discharges and illicit connections including the following: 

• Municipal Activities (Section A-5 of LIP) – RDMD Operations & Maintenance (O&M) 
staff are trained to assist in the identification of illegal discharges and illicit connections 
during their daily activities inspecting/repairing/maintaining public infrastructure 
throughout the County’s jurisdiction. County O&M staff is trained to refer water quality 
problems to the County’s Authorized Inspectors. 

 
• Public Education (Section A-6 of LIP) –All public education materials distributed 

include the 24 hr. water pollution problem reporting phone number (714) 567-6363) and 
the website address for online reporting of pollution and drainage problems: 
http://www.ocwatersheds.com/WQHotline/wqh_introduction.asp 

 
• New Development/Significant Redevelopment Program (Section A-7 of LIP) – The 

inspection of projects with approved final Water Quality Management Plans (WQMPs) 
will assist with the identification of site-specific post-construction structural best 
management practices that are either not functioning adequately or are not being 
maintained properly. 

 
• Construction Activities (Section A-8 of LIP) – County building, grading and public 

works inspectors are trained to assist with the identification of illegal discharges from 
construction sites. 

 
• Existing Development Programs (Section A-9 of LIP) – County Authorized Inspectors 

perform inspections to assess BMP implementation at industrial and commercial 
businesses. Conditions that pose a threat to water quality are addressed.  

 
• Water Quality Monitoring Program (Section A-11 of LIP) – The collection of water 

quality monitoring data identifies problem areas where ID/IC source investigation 
efforts may need to be focused. 
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C-10.2.4    Water Pollution Reports/Complaints/Notifications 
 
In order to have a successful ID/IC program, the County provides several means for the public 
to report information about potential or existing problems so that they can be mitigated as 
quickly as possible.  The County has established a Countywide 24 hour bilingual water 
pollution complaint hotline phone number (714/567-6363) to receive water pollution complaints 
and incident information. Reports, complaints and notifications are also received through a 
website reporting form (http://www.ocwatersheds.com/WQHotline/wqh_introduction.asp). 
The hotline number and website are included on all public education material. 
 
A summary of the sources of all water pollution reports/complaints/notifications received by 
the County during this reporting period and the previous is provided below. 
 

2006-07 Summary of Water Pollution Complaints/Incidents Reported 
Source of Water 

Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 

Reported 

Incidents Reported to Regional Board as 
Presenting a Threat to Human or 

Environmental Health 

Reporting Period 2006-07 2005-06 2006-07 2005-06 

County Staff (O&M 
Staff, Construction 
Inspectors, etc.) 

103 113 

Other Cities/Agencies  52 37 

Water Pollution 
Hotline & Website 126 107 

Direct Public Contact 
(calls, e-mails) 25 37 

Businesses 2 2 

Other 3 2 

7 to Santa Ana 
Regional Board 

 
 

4 to San Diego 
Regional Board 

8 to Santa Ana 
Regional Board 

 

3 to San Diego 
Regional Board 

Total Number of 
Reports 311 298 11 11 

 
The above data represents the total number of reports/complaints/notifications received by the 
County during the reporting period. The total number of reports increased slightly (4%) over 
the previous reporting period (from 298 to 311). The biggest changes from the prior reporting 
period occurred in the sources of the reports, where reports from County Staff (O&M Staff, 
Construction Inspectors, etc.) decreased by 9%, reports from other cities/agencies increased by 
41%, reports submitted through the 24 hr. water pollution hotline & website increased by 18%, 
and reports resulting from direct public contact (calls, e-mails) decreased by 32%. Some of these 
changes can be attributed to an effort that was initiated by the Permittees in 2005-06 to 
standardize how this information is reported.  
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C-10.2.5     Response Procedures 
 
The County’s Authorized Inspectors follow procedures outlined in the Investigative Guidance 
Manual (developed for use during the 2004-05 reporting period) and Enforcement Consistency 
Guide (DAMP Exhibit 4.I) when responding to and investigating water pollution complaints.  
The response procedures generally include record keeping, notifications and response requests, 
response activities, investigations, clean-up activities, reporting and education/enforcement.  In 
order to ensure that the program is efficient and effective, the County has instituted regular 
documentation procedures for its water pollution complaint and spill response activities.  To 
assist them in implementing these procedures, a series of forms and guidance materials were 
developed and are included in Exhibits A-10.I and A-10.II of Section A-10 of the LIP.  There 
were no modifications to these forms during the reporting period. 
 
C-10.2.6    Water Pollution Incident Summary 
  
As a part of the jurisdictional ID/IC Program, the County’s Authorized Inspectors receive and 
respond to a variety of water pollution reports and complaints.   
 
Reporting Summary 

In order to avoid duplication, only one category was used per incident (i.e.: if a complaint was 
received by County staff but referred to the appropriate city, agency or department for 
inspection and follow up, the incident was reported in the Referral category only). For reporting 
purposes, the following definitions were used: 

• Notification – An incident that is reported to the County that does not require any follow 
up such as an investigation or enforcement.  This would include any incidents where the 
material did not enter the storm drain system and was in the process of being cleaned up 
or it may have entered the storm drain but was determined to have insignificant impact 
and did not require further action.  

• Complaint - A minor incident that is reported to the County that requires an 
investigation as soon as possible.  This would include where the discharge is alleged to 
have already occurred but is not posing an immediate threat to human health or the 
environment.  Examples of this may include: oil that has leaked from a vehicle parked 
on the street and has soaked into the asphalt or a past discharge from a residence or 
facility. 

• Response Request – An incident that is reported to the County that requires an 
immediate investigation/response due to the threatened release/impact to human 
health or the environment. 

• Referral to another agency – The incident is outside of the County’s jurisdiction and the 
complaint has been referred to another city or agency for investigation and follow-up. 

The following tables provide information regarding the water pollution incidents that have 
been reported and required action by the County.   
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2006-07 Breakdown of Reports Received 
 

Type of Report Number of Reports 

Reporting Period 2006-07 2005-06 

Notification 33 40 

Complaint 123 110 

Response Request 37 37 

Referral to Cities or other agency 118 103 

Total Number of Incidents 311 298 

 
Compared to the 2005-06 reporting period, the number of notifications received by the County 
decreased 18%, complaints increased 12%, and the number of referrals to cities or other agencies 
increased 15%. It is interesting to note that the number of response requests received during the 
reporting period was identical to 2005-06 and that overall, the total number incidents increased 
only slightly. 
 
The water pollution complaints and response requests involve a wide variety of materials. The 
set of categories and sub-categories were established as shown below. 
 

General Categories and Sub-categories of Materials Involved in Water Pollution 
Complaints/Incidents 

 
Hydrocarbons Inorganic Compounds Metals Nutrients Organic Compounds Discharge Exceptions

Animal Fat Acid Aluminum Fertilizer Degreaser Air Conditioning Condensate
Automotive Fluids Base Cadmium Other Ethylene Glycol/Antifreeze Crawl Space Pump Water
Crude Oil Paint:  Dry Scrapings/Residual Chromium Solvent Dechlorinated Pool Discharges
Diesel Fuel Paint:  Latex Copper Other Diverted Stream Flows
Gasoline Paint:  Oil-based Lead Fire Suppression Runoff
Grease Other Mercury Groundwater Infiltration/Uncontaminated Pumped Groundwater
Hydraulic Fluid Zinc Irrigation
Jet Fuel Other Non-commercial Vehicle Washing
Misc. Oils Passive Footing Drains
Motor Oil Passive Foundation Drains
Sheen Potable Water
Vegetable Oil Riparian/Wetland Flows
Wax Rising Groundwater/Natural Springs
Other Stormwater

Other Regional Board-Approved Discharges

Pathogens 
and 

Coliforms
Wastewater Pesticides Sediment Trash and Debris Miscellaneous

Animal Feces Bilge Water Herbicide Sediment Brick/Cement/Plaster/Grout Abandoned Drums
Sewage Concrete Slurry Pesticide Other Food Waste Chemicals
Other Contaminated Groundwater Other Green Waste Did not observe

Cooling Water Solid Waste/Trash Liquid
Dye Other Odor
Greywater Residue
Pool/Spa Discharge* Solid
Reclaimed Water Unidentified
Wash Water Other
Wastewater
Other

* Pool/spa discharges in this category are discharges that contain chlorine (>0.1ppm), filter media, algae, etc.

 

0037571



 

 
SECTION C-10, Illegal Discharges/Illicit Connections 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Illegal Discharges/Illicit Connections C-10-6 

The following table summarizes the number of incidents that required action by County staff 
and the categories of materials involved: 

2006-07 Jurisdictional Summaries of Incidents Requiring County Response 
 

Categories of Materials Number of Complaints/Incidents  
Reporting Period 2006-07 2005-06 

Discharge Exceptions 3 3 

Hydrocarbons 21 22 

Inorganic Compounds 11 3 

Miscellaneous 39 63 

Metals 1 0 

Nutrient 1 0 

Organic 1 0 

Pathogens/Coliforms 13 13 

Pesticides 0 1 

Sediment 7 9 

Trash/Debris 23 27 

Wastewater 28 14 
Total Number of Incidents 139 155 

 
The County investigated or responded to 139 incidents, a decrease of 10% from the previous 
reporting period. The number of incidents involving inorganic compounds increased almost 
three-fold from the previous reporting period while incidents involving trash and debris 
decreased 15%. Another change from the 2005-06 reporting period was a 100% increase in the 
number of incidents involving wastewater.   
 

Water pollution incidents which are determined to pose an existing or potential significant 
threat to public health or the environment are reported to the Regional Boards within 24 hrs. 
with a written report provided within 5 days.  During the reporting period, the County 
reported a total of 11 pollution incidents to the Regional Boards. 
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Pollution Incidents Reported to the Regional Board 

Region 2006-07 2005-06 

Santa Ana 7 8 

San Diego 4 3 

Totals: 11 11 

 
Four of the incidents reported in the Santa Ana Region and two in the San Diego Region were a 
result of water pollution responses the County performed on behalf of cities through a Water 
Quality Ordinance Implementation Agreement. Brief descriptions of the notifications made 
during the 2006-07 reporting period are as follows:  
 
 Santa Ana Regional Board Notifications  

• A roofing company in the City of La Habra channel was discovered to have been 
discarding/dumping material into an adjacent Orange County Flood Control District 
(OCFCD) channel. The County coordinated with the City of La Habra and issued the 
property owner an Administrative Compliance Order which required cleanup of the 
County’s right of way as well as the implementation of BMPs to prevent any further 
impacts to the stormdrain system. The property owner complied. 

• A greyish colored wastewater discharge was observed impacting OCFCD’s C05 Channel 
from a nearby strip mall in the City of Santa Ana. The source of the discharge was 
identified as greywater/wash water from the sinks of multiple eating establishments at a 
strip mall. Sanitation crews responded to clean the impacted areas of the curb and gutter 
as well as remove the wastewater contained in the underground storm drain line. HCA 
Environmental Health closed down two of the eating establishments in the strip mall 
and the City of Santa Ana followed-up with enforcement action. 

• A large amount of pink foam and discolored water was observed in the Santa Ana River 
in Yorba Linda.  The source of the discharge was identified as a 5 gallon carwash 
detergent bucket that had cracked and was placed next to a catch basin.  The responsible 
party hired a cleanup contractor to conduct a cleanup under the County’s direction. An 
unknown amount of soap-impacted runoff entered the river, but approximately 100,000 
gallons were pumped directly from the river and into the sanitary sewer system during 
the cleanup. The California Department of Fish & Game (DFG) is filing a case with the 
Orange County District Attorney's (DA) Office.   

• An extensive amount of white foam was observed in a channel that enters the County’s 
Craig Regional Park in Fullerton. Dead Bluegill fish were observed in the channel which 
flows into Craig Lake. At an upstream box culvert in the City of Brea, a large amount of 
oil and grease (likely from food preparation activity) was observed.  The City of Brea 
coordinated with the County in performing a cleanup until a responsible party could be 
identified. The channel was diverted to the sanitary sewer system to prevent impact to 
Craig Lake. The oil and grease at the upstream culvert was removed by a cleanup 
contractor and disposed of at the Orange County Sanitation District’s Plant 1.  The 
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County, City of Brea, and DFG conducted an exhaustive joint area reconnaissance 
during the afternoon to identify a responsible party.  No single source was located; 
however, there were many potential contributors within the drainage area. The County, 
City of Brea, DFG, and the DA’s Office developed a plan to monitor the drainage area.  

• An unidentified vehicle struck a power pole in the City of Garden Grove, dislodging 
three transformers which released 120 gallons of non-PCB containing mineral cooling oil 
into the street, storm drain, and concrete channel. The utility company which owned the 
transformers conducted a cleanup of the mineral oil in the channel under the County’s 
direction. 

• Trash and debris were observed spilling into Santiago Creek from a private residence. 
Abandoned paint cans and other unknown substances were also abandoned on the edge 
of the Creek. The property owner was issued an Administrative Compliance Order, 
requiring cleanup of the identified items and implementation of BMPs. The property 
owner complied with the order and conducted cleanup of the site. 

• Approximately 30 gallons of plating material had spilled from a property into an 
adjacent channel, A03S05. Approximately 100 yards of the channel was impacted by the 
release of the plating material. No nuisance flow in the channel allowed for 100% 
capture of released material. City of Fullerton Fire responded to oversee cleanup and 
issue enforcement against business and required them to clean all impacted areas. 

• Approximately 1,000 dead fish were observed in the Santa Ana River downstream of the 
Orange County Water District’s inflatable diversion dam. The County’s investigation 
included inspection of the River for several days, water quality measurements and 
interviews with several people who had observed the dead fish. Potential causes 
include: temperature increase and algal bloom. No spills or other adverse conditions 
were reported or observed.  

San Diego Regional Board Notifications 

• Five 5 gallon containers of chlorine and three 1 gallon containers of muriatic acid spilled 
out of an unidentified vehicle in the City of Laguna Hills. The chlorine and muriatic acid 
spilled onto the public right of way. County Staff responded to the incident and oversaw 
the cleanup. 

• A petroleum sheen and chemical odor were detected in Aliso Creek in the City of Lake 
Forest. Absorbent booms were deployed in the Creek to remove the pollutants. An 
exhaustive, multi-jurisdictional source investigation of the drainage area, which 
extended into the City of Mission Viejo, failed to identify a responsible party. 

• A painting contractor cleaned out equipment into a catch basin at a mall in the City of 
Mission Viejo. The County on behalf of the City, conducted an investigation and 
oversaw a cleanup of the impacted areas. DFG filed an enforcement case against the 
painting contractor through the DA’s Office. 
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C-10.2.7    Enforcement Summary  
 
The County’s Authorized Inspectors undertake enforcement activities according to the County’s 
adopted Water Quality Ordinance and the accompanying Enforcement Consistency Guide 
(DAMP Exhibit 4.I).  
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for criminal prosecution. As provided for in the Enforcement Consistency Guide, 
when selecting enforcement options, the County’s Authorized Inspectors ensure that violations 
of a similar nature receive a consistently similar type of enforcement remedy. More severe 
enforcement options may be utilized depending on variables such history of non-compliance or 
failure to take good faith actions to eliminate continuing violations or to meet a previously 
imposed compliance schedule. A summary of the enforcement actions taken during the last two 
reporting periods are provided below. 
 

2006-07 Summaries of Enforcement Actions 
 

Total  Enforcement Type 
2006-07 2005-06 

Educational Letter (EL) 1 1 

Administrative Enforcement 

Notice of Noncompliance (NON) 27 21 

Administrative Compliance Order (ACO) 9 7 

Cease and Desist Order (CDO) 0 0 

Criminal Enforcement 

Misdemeanor (Mis) 0 1 

Infraction (Inf) 0 0 

Issuance of Citation (IOC) 2 0 

Other: (Criminal prosecution cases) 0 0 

Totals: 39 30 

 
The total number enforcement actions for the reporting period increased 30% from the previous 
reporting period. This overall increase is due to a greater number of Notices of Noncompliance 
(29%) and Administrative Compliance Orders (29%) being issued to violators of the County’s 
Water Quality Ordinance.  
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C-10.2.8    Enforcement Case Summary  

The County did not submit any cases to the DA’s Office during the reporting period. However, 
several incidents described under Regional Board Notifications resulted in coordination with 
DFG and the DA’s Office in preparing case reports for enforcement action. 

C-10.2.9    Countywide Area Spill Control (CASC) Program  
 
During the reporting period, the County and Orange County Sanitation District continued 
coordination of a sewage spill prevention and response demonstration project.  The project 
previously called the “Tustin Area Spill Control (TASC) Demonstration Project” has been 
expanded and renamed to “Countywide Area Spill Control” Program.  Major tasks completed 
during this reporting period were as follows: 

• Continued project management and coordination; 

• Further development /implementation of tools such as maps, staging areas and SSO 
response procedures;  

• Obtained primary and backup emergency response cleanup contractors for containment 
and recovery of SSOs from the flood control channels; 

• Executed a Memorandum of Understanding for delineating jurisdictional and financial 
responsibilities for project partnerships; 

• Conducted an additional field simulated SSO response exercise;  

• Public education and outreach activities; 

• Expanded the project area to include the Cities of Villa Park and Orange; and, 

• Expanded the demonstration project into a permanent program. 

Additional details are presented in Section C-3.3. 

C-10.3    Illicit Connections (LIP Section A-10.5) 
 
The County has developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited under County ordinance. During the reporting period, no 
illicit connections were identified. 

 
C-10.4    Source Investigations (LIP Section A-10.4.1) 
 
Source investigations may be conducted when an illegal discharge or illicit connection is 
detected or suspected, and the source is not readily identifiable. The purpose of the 
investigation is to identify the source so that appropriate action can be taken to protect the 
storm drain system and prevent the contribution of pollutants to receiving waters. Source 
investigations can be triggered based on a number of factors such as visible or odor problems 
and they can also be initiated based on water quality data.  
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The Dry Weather Monitoring Program (DAMP Exhibit 11.II) was developed in 2003 for 
implementation countywide as a means of identifying illegal discharges and illicit connections 
through a field screening program. Notifications are made to the appropriate jurisdiction for 
immediate follow-up when problems at a drain are detected in the field. In addition, source 
investigations may be required when data from the dry weather monitoring indicates that a 
constituent is consistently higher than normal background levels (these background levels are 
calculated on an ongoing basis and are called Tolerance Intervals). The procedure for 
determining this is described in great detail in Section 3.3 of DAMP Exhibit 11.II. 
The following flow-chart (Figure 3-6 of DAMP Exhibit 11.II) illustrates the methodology used 
in determining whether or not a source investigation is needed based on dry weather 
monitoring data:  
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Sample random 
sites 

Define tolerance 
interval bound

Compare samples 
from all sites to 

tolerance interval 
bound

Notify Permittee of 
outlier(s)

Compare to 
relevant standards

Apply best 
professional 

judgment

Continue sampling 
and refine 

tolerance interval 
each month

Sample non-
random sites 
months 1-3

Establish site-
specific control 

charts

Continue sampling 
and refine control 
charts each month

ID samples beyond 
site-specific bounds

Compare next 
sample

Second sample 
beyond bound?

Return to routine 
sampling

no

ID samples beyond 
regional bound

Compare next 
sample

Second sample 
beyond bound?

Return to routine 
sampling

no

yes

yes

Source ID justified?

yes

no

no

 
 
During the reporting period, the County applied this approach to dry weather monitoring sites 
within its jurisdiction.  The following table summarizes the results: 
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Summary of 2006-07 Dry Weather Monitoring Results 
 

Tolerance Interval Exceedances 
during Reporting Period 

Region Drain 
Designation 

Random 
or 

Targeted 
Watershed Location Constituent(s) 

and Number of 
Exceedances 

Consecutive 
(If more than 
one)? 

Source 
Investigation 
Conducted? 

COL02P50 Random N/A N/A N/A 

Ammonia, 2 Yes 

Nickel, 2 Yes 

Cadmium, 2 Yes 

Nitrate, 1 No 

San 
Diego COL02P55 Random 

San Juan 
Creek 

Ladera 
Ranch 

Turbidity, 1 No 

During 2005-
06 Reporting 
Period 

COF13@FH Random N/A N/A N/A 

COF07S01 Targeted 

Tustin 
(Unincorp.) 

Nitrate, 2 Yes No 

Turbidity, 1 

Ammonia, 2 

Nitrate, 1 

Surfactants, 1 

Phosphorous, 2 

Enterococcus, 1 

Santa 
Ana 

COSACC@F01 Targeted 

Newport 
Bay Newport 

Beach 
(Unincorp.) 

Copper, 3 

Yes No 

    
As the table illustrates, one drain (COL02P55) within the County’s jurisdiction in the San Diego 
Region experienced consecutive exceedances of the tolerance intervals for ammonia, nickel and 
cadmium during the reporting period. A source investigation of this drainage area was 
conducted by the County during the 2005-06 reporting period which appears to have had 
effective results. There were no exceedances of bacteria tolerance intervals (7 total exceedances 
prior to this reporting period) and the mean average results for cadmium and nickel, while still 
exceeding the tolerance intervals, have decreased. 

• Mean concentration of Nickel at COL02P55:  

o May 2003 - June, 2006 -145 mg/L 

o July 2006 – August, 2007 – 95 mg/L  

• Mean concentration of Cadmium at COL02P55: 

o May 2003 – June, 2006 – 42 mg/L 
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o July 2006 – August, 2007 – 14 mg/L 

During the 2007-08 reporting period, the County will be continuing its source investigation 
efforts of the COL02P55 drainage area, which is located within the community of Ladera Ranch.  
 
Two drains (COF07S01 & COSACC@F01) within the County’s jurisdiction in the Santa Ana 
Region experienced consecutive exceedances of tolerance intervals during the reporting period. 
The County will be performing source investigations within each of these drainage areas during 
the 2007-08 reporting period.           
  
C-10.5  Training and Outreach (LIP Section A-10.7) 
 
The education and training of the County’s Authorized Inspectors is key in the successful 
implementation of the program especially since they are in the public eye when conducting 
investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary methods that the County’s Authorized Inspectors and other key staff are 
trained is by having them attend the NPDES Inspection Committee meetings. During the 
reporting period the County’s Authorized Inspectors coordinated, conducted and attended 
these committee meetings.   The following table lists the training subjects and presenters for 
2006-07 meetings. 
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2006-07 Summary of NPDES Inspection Committee Training Presentations 

Training Module 
 

Training 
Dates Agency Trainer 

Cal OSHA –Program Overview and 
Case Investigations Cal OSHA Jim Brown 

DTSC Criminal Investigations – 
Program Overview and Case 
Investigations 

September 
14th, 2006 
 DTSC Sam Richardson 

Regional  Water Quality Control Board – 
Program Overview and Case 
Investigations 

RWQCB – Santa 
Ana Steve Mayville 

Orange County Sanitation District – 
Program Overview and Case 
Investigations 

November 
16th, 2006 
 OCSD – Source 

Control Div. Deon Carrico 

Annual Orange County Stormwater 
Program – Inspection & Enforcement 
Report Card (Program Effectiveness 
Assessment – Unified Report Summary) 

County of Orange Richard Boon 

Tustin Area Spill Control (TASC) 
Demonstration Project 

January 
18th, 2007 

County of Orange Duc Nguyen 

SARWQCB Industrial Inspection 
Overview  RWQCB-Santa Ana Marc Brown 

NPDES Dry Weather Monitoring and 
Reconnaissance Program and Follow-up  
 

April 19th, 
2007 

County of Orange Grant Sharp 

 
The County has also trained its own Authorized Inspectors and other staff by having them 
attend Permittee sponsored training as well as other regional training and workshop 
opportunities.  The Permittee sponsored training included modules in Section B-10 of 
Appendix B of the DAMP. These ID/IC training modules have constantly evolved and are now 
some of the most effective trainings available. The primary shift has been towards a “hands-on” 
training approach. For a current list of the ID/IC training modules (see Section A-10.7.1 of the 
County’s LIP included as Attachment C-10.1 of this report).  
 
C-10.5.2     Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharge or illicit connection. These materials can range from BMP fact sheets, manuals, 
posters, and brochures, to door hangers that can be left at properties where a complaint was 
reported. Specific information on outreach during the 2006-07 reporting period is included in 
Section C-6 of this report. 
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C-10.6     ID/IC Program Modifications 

As the last step in the PEA, the County has evaluated the results of the program effectiveness 
assessment to determine if any program modifications are necessary in order to comply with 
the Third Term Permits. 
 
During the 2006-07 reporting period, no modifications were made to the County’s ID/IC 
Program.  
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C-11.0 WATER QUALITY MONITORING 

C-11.1 Introduction  (LIP Section A-11.1) 
The countywide monitoring program is conducted on behalf of the Permittees by the County as 
the Principal Permittee.  The countywide monitoring program consists of two separate 
programs to address the respective requirements of the Third Term Permits:   

• The third term San Diego Region monitoring program has been implemented for four 
years. 

• The third term Santa Ana Region monitoring program has been implemented for one 
year. Until approval in July of 2005, the monitoring program developed for the Santa 
Ana Region during the second permit term was continuing to be implemented. 

C-11.1.1 County of Orange Water Quality Monitoring in the San Diego Region 

The countywide monitoring program in the San Diego Region consists of the following 
elements: 

• Mass Emissions Monitoring to determine year-to-year trends in pollutant loads from 
major storm channels; 

• Coastal Stormdrain Outfall Monitoring to assess the impacts of dry-weather urban 
runoff on recreational uses along the coast; 

• Urban Stream Bioassessments to determine the biological health of the storm channels; 

• Ambient Coastal Receiving Water monitoring to determine the impacts of urban runoff 
on the ecologically sensitive areas along the coast; 

• Dry Weather Monitoring to identify illegal discharges and illicit connections.  

Section C-11 of the 2006-07 Unified Annual Progress Report should be consulted for details of 
these monitoring efforts.   

C-11.1.2 County of Orange Water Quality Monitoring in the Santa Ana Region 

The countywide monitoring program in the Santa Ana Region, as approved for implementation 
by the Executive Officer on July 11, 2005, consists of the following elements: 

• Long Term Mass Emissions Monitoring to determine year-to-year trends in pollutant 
loads from major storm channels; 

• Estuary/Wetlands Monitoring to describe impacts on estuarine and wetlands 
ecosystems and the relationship of any impacts to runoff; 

• Bacteriological/Pathogen Monitoring, to identify spatial and temporal patterns of 
elevated level in order to prioritize problem areas;  

• Urban Stream and Bioassessment Monitoring to determine the biological health of the 
storm channels; 

• Dry Weather Monitoring to identify illegal discharges and illicit connections;  
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• Land Use Correlations to identify changes in runoff associated with the urbanization 
of previously agricultural land;  

• Nutrient TMDL Monitoring to track progress of nutrient control measures over time, 
based on comparison with TMDL targets.  

Section C-11 of the 2006-07 Unified Annual Progress Report should be consulted for details of 
these monitoring efforts. 

C-11.1.3 Dry-Weather Monitoring  
 
The County, on behalf of the Permittees, conducts dry-weather monitoring of storm drain 
effluent during the months of May through September to identify and eliminate illegal 
discharges and illicit connections (ID/ICs) to the stormdrain system. May 2006 marked the 
commencement of this monitoring program within the Santa Ana Region. 
 
County Dry Weather Monitoring Data 2006-07 

During the 2006-07 reporting period, the following drains within County jurisdiction were 
monitored as part of the dry weather program: 

Random Sites  

• COL02P50 (San Juan Creek Watershed)  

• COL02P55 (San Juan Creek Watershed) 

• COF13@FH (Newport Bay Watershed) 

Targeted Sites 

• COF07S01 (Newport Bay Watershed) 

• COSACC@F01 (Newport Bay Watershed) 

The “Random Sites” are sampled a total of three times over the course of the dry weather 
season (May –September) while the “Targeted Sites” are sampled five times. Please see Section 
C-10.4 of this report for discussion of the monitoring results. Dry weather data from these 
drains is included as Attachment C-11.1 of this report. 

C-11.1.4 Other Studies
 
13225 Directive for Aliso Creek 

Please see Section C-3.5 of this report for discussion of monitoring under the 13225 Directive for 
Aliso Creek. 

C-11.2 Water Quality Monitoring Program Modifications 

No changes were made to Section A-11 of the County’s LIP during the 2006-07 reporting 
period. 
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C-12.0 WATERSHED MANAGEMENT 

C-12.1 Introduction (LIP Section A-12.1) 

The County coordinates regional activities in all of the watersheds. For details on the efforts in 
watershed management during the reporting period, please reference Section C-12 of the 
Unified PEA. 

C-12.2 Watershed Action Plan Modifications 
 
The County, as Principal Permittee, led the initial development of Watershed Chapters (DAMP 
Appendix D) for watersheds within the San Diego Region during the 2002-03 reporting period.  
Since that time, the County has continued to coordinate and work with the cities on a watershed 
level in refining and improving these documents which have now evolved into “Watershed 
Action Plans”.  
 
During the 2006-07 reporting period, the County coordinated development of Watershed Action 
Plans for the watersheds within the Santa Ana Region resulting in the preparation and 
submittal of the Newport Bay Watershed Action Plan. During the 2007-08 reporting period, the 
County will continue to lead this effort in preparing Watershed Action Plans for the Santa Ana 
River, Anaheim Bay/Huntington Harbor, San Gabriel River/Coyote Creek and the Newport 
Coastal Streams watersheds. 
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Attachment C-5.1 Traditional Municipal BMP Programs  
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activities BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis for Section 5.4 of the 2003 DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over 
prior years and to provide overall validation of the success of these programs in diverting 
materials from the storm drain system, this information has again been provided. 
 
C-5.A.1 Litter Control 
 
The County uses the following practices to ensure litter control: 

 

Litter Ordinance  Public Trash Receptacles  

Clean-Up Programs  Other: (specify) 
Weekly inspection, removal as needed  

Special/Bulky Item 
Pickups    

 
 
C-5.A.2      Solid Waste Collection
 
The total quantity of solid waste collected in unincorporated Orange County during the 
reporting period is estimated to be 153,790 tons. 
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C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 

2006-07 Summary of Drainage Facility Maintenance 
 

Total Length of Channel/Pipe Cleaned 51.25 miles 

Total Number of Catch Basins in Unincorporated County 1,697 

Total Number of Catch Basins Cleaned in Unincorporated 
County   1,525 

Percentage of Catch Basins Cleaned 
***100% inspected, 10% clean*** 90% 

Total Volume of Material/Debris Removed  
                                   
Method of Material/Debris Removal: 
                                             Hand Crews 
                                             Vacuum Truck/Equipment 

586.5 Tons 
 
 

            29% 
71% 

Trash Barriers 
 
Method of Material/Debris Removal:  
                                            Hand Crews 
                                            Vacuum Truck/Equipment 

29.37 Tons (wet 
weight) 

 
 

20% 
80% 

Pump Station Cleaning 
 
Method of Material/Debris Removal:  
                                            Hand Crew 
                                            Vacuum Truck/Equipment 

52.8 Tons (wet 
weight) 

 
 

22% 
78% 

Vault Cleaning 
 
Method of Material/Debris Removal: 
                                             Hand Crew 
                                             Vacuum Truck/Equipment 

7 Tons (wet 
weight) 

 
100% 

0% 

Other:  Diversions 
 
Method of Material/Debris Removal:  
                                             Hand Crew 
                                             Vacuum Truck/Equipment  

6 Tons (wet 
weight) 

 
 

100% 
0% 
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2005-06 Summary of Diversions of Dry Weather Flows to Sanitary Sewer 

 
Costs For Diversion 

Date 
Started Channel Name Location of 

Diversion Construction Per 
Gallon 

Flow Diverted 
Average Gallons 

per Day 
 

5/02/05 E01PS3 
Santa Ana River 

Fountain 
Valley $0.75 Million  

$0.000625 
 
260,000  

 
5/02/05 

D03PS1 
Greenville-Banning 
Channel 

 
Costa Mesa 

 
$1.4 Million 

 
$0.000778 

 
312,000 

5/02/05 D02PS1 
Talbert Channel 

Huntington 
Beach $1.4 Million $0.00233 241,000 

5/02/05 D01PS1 
Huntington Beach 

Huntington 
Beach $0.26 Million $0.000433 251,000 
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C-5.A.4 Catch Basin Stenciling  
 
The total number of catch basins re-stenciled this reporting period:   269 
 
The percentage of catch basins re-stenciled this reporting period:   16% 
 

Type of Application(s) Used % Used 

Spray Paint 0% 
Curb Markers  100% 
Heat Application 0% 
Adhesives 0% 
Other: (specify) 0% 

 
 

Phrase Used  Color Scheme Used  
No Dumping Drains To Ocean  Blue Letters on White Background  
  Black Letters  
Other: (specify)  Other: (specify)  

 
No volunteers were used to perform stenciling.  

 C-5.A.5 Street Sweeping                                                                                                                                                 
 
Was new street sweeping equipment purchased or new contracts established for said services? 
 
Yes   No  
 
The following is a summary of the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

2004-05 Summary of Street Sweeping Activities 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush                              3 
Vacuum                              0 

Brush assisted                              0 
Regenerative Air                              0 
Other: (specify)                              0  
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2005-06 Summary of Street Sweeping Activities 
(Continued) 

 

Sweeping Frequency              
(i.e. 2 times per month) 

Total Weight 
Collected For Fiscal 
Year (tons) 

% Soil % Leaves % Trash/Debris 

Industrial 
2 times per month 74.72 39 58 3 

Residential 
2 times per month 423.42 39 58 3 

 
How is the % determined?  Estimates    Studies     
 
Total curb miles swept:   6,000 
 
 

Additional Information Yes No 

Parking restrictions for street sweeping?   

Activities monitored for adherence to manufacturer’s specifications for 
optimal equipment performance?    

     If yes, how often?                                                                           Annually   
Are streets inspected for sweeper effectiveness?   

    If yes, how often?                                                                           Weekly 
    If yes, by what means?                                                          Sweeper is Followed by inspector 
 
C-5.A.6 Household Hazardous Waste Collection  
 
The County operates four Household Hazardous Waste Collection Centers which are open five 
days a week for approximately 250 days a year (closed holidays and rainy days). In November 
2005, the hours of operation at all four permanent Household Hazardous Waste Collection 
Centers were increased by two hours offering collection Tuesday through Saturday from 9 am 
to 3 pm (formerly 9 am to 1 pm).  In January 2006, the permanent Centers implemented 
collection of all electronics, any item that contained a circuit board and/or batteries for disposal 
through recycling. Throughout 2006, education and outreach on the proper disposal of 
electronics and other universal waste occurred through the media, solid waste handlers and city 
programs. 
 
IWMD initiated a Door-to-Door Collection Program in April 2007 for homebound residents 
unable to transport their waste to a permanent Household Hazardous Waste Collection Center. 
The Program is limited to five pickups per month. During the reporting year fifteen residents 
were served.  
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A one-day Household Hazardous Waste Collection event was held on September 9, 2006 for 
unincorporated Silverado Canyon. The results of the one-day event are categorized in the 
following table. 
 

 
Silverado One-Day Event Totals 

Category Type of Waste Amount of Waste Collected (pounds) 
Flammable Solid/Liquid 1,275 
Oil-Based Paint 4,900 

1. Flammable & 
        Poison 

Poison (Excl. aerosols) 350 
2. Acid Inorganic and Organic Acid 135 
3. Acids-Bases 

Combined 
Acids Bases Combined 150 

4. Aerosols All Aerosols Combined 25 
5.    Reclaimable Auto Type Batteries 2,310 
6.    Universal Waste Household Batteries 30 

Consumer Electronic Devices 698 7.    Electronic   
Waste (UW) SB 20 / 50 Video Display 

Devices 
1,765 

Compressed Gas Cylinders 256 8. Other HHW 
Other: Bulked Non-RCRA 
Liquids 

1,275 

 Grand Total Collected 13,169 Pounds 

 
Does the County have or participate in a used oil grant? 
 
Yes   No  

 
What is the time frame covered by the grant? 
 
Begins:  7/01/06 
Ends:   6/30/07 
 
Has the amount of oil that has been collected as a part of the used oil grant been quantified? 
 
Yes   No  
 
 The amount is quantified in the table below. 
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Type of Waste Waste Volumes Collected (specify units) 

Used Motor Oil/Used Oil 
Products 

148,494 gallons 

Oil Filters 16,424 filters  

 
 
The numbers represent only Do-It-Yourself (DIY) quantities and only DIY quantities are being 
tracked for reporting purposes.  The data collected is from participating jurisdictions within the 
County’s regional program. Many cities implement their own used oil and filter recycling 
program. 
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Attachment C-5.1 Traditional Municipal BMP Programs  
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activities BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis for Section 5.4 of the 2003 DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over 
prior years and to provide overall validation of the success of these programs in diverting 
materials from the storm drain system, this information has again been provided. 
 
C-5.A.1 Litter Control 
 
The County uses the following practices to ensure litter control: 

 

Litter Ordinance  Public Trash Receptacles  

Clean-Up Programs  Other: (specify) 
Weekly inspection, removal as needed  

Special/Bulky Item 
Pickups    

 
 
C-5.A.2      Solid Waste Collection
 
The total quantity of solid waste collected in unincorporated Orange County during the 
reporting period is estimated to be 153,790 tons. 
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C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 

2006-07 Summary of Drainage Facility Maintenance 
 

Total Length of Channel/Pipe Cleaned 51.25 miles 

Total Number of Catch Basins in Unincorporated County 1,697 

Total Number of Catch Basins Cleaned in Unincorporated 
County   1,525 

Percentage of Catch Basins Cleaned 
***100% inspected, 10% clean*** 90% 

Total Volume of Material/Debris Removed  
                                   
Method of Material/Debris Removal: 
                                             Hand Crews 
                                             Vacuum Truck/Equipment 

586.5 Tons 
 
 

            29% 
71% 

Trash Barriers 
 
Method of Material/Debris Removal:  
                                            Hand Crews 
                                            Vacuum Truck/Equipment 

29.37 Tons (wet 
weight) 

 
 

20% 
80% 

Pump Station Cleaning 
 
Method of Material/Debris Removal:  
                                            Hand Crew 
                                            Vacuum Truck/Equipment 

52.8 Tons (wet 
weight) 

 
 

22% 
78% 

Vault Cleaning 
 
Method of Material/Debris Removal: 
                                             Hand Crew 
                                             Vacuum Truck/Equipment 

7 Tons (wet 
weight) 

 
100% 

0% 

Other:  Diversions 
 
Method of Material/Debris Removal:  
                                             Hand Crew 
                                             Vacuum Truck/Equipment  

6 Tons (wet 
weight) 

 
 

100% 
0% 
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2005-06 Summary of Diversions of Dry Weather Flows to Sanitary Sewer 

 
Costs For Diversion 

Date 
Started Channel Name Location of 

Diversion Construction Per 
Gallon 

Flow Diverted 
Average Gallons 

per Day 
 

5/02/05 E01PS3 
Santa Ana River 

Fountain 
Valley $0.75 Million  

$0.000625 
 
260,000  

 
5/02/05 

D03PS1 
Greenville-Banning 
Channel 

 
Costa Mesa 

 
$1.4 Million 

 
$0.000778 

 
312,000 

5/02/05 D02PS1 
Talbert Channel 

Huntington 
Beach $1.4 Million $0.00233 241,000 

5/02/05 D01PS1 
Huntington Beach 

Huntington 
Beach $0.26 Million $0.000433 251,000 
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C-5.A.4 Catch Basin Stenciling  
 
The total number of catch basins re-stenciled this reporting period:   269 
 
The percentage of catch basins re-stenciled this reporting period:   16% 
 

Type of Application(s) Used % Used 

Spray Paint 0% 
Curb Markers  100% 
Heat Application 0% 
Adhesives 0% 
Other: (specify) 0% 

 
 

Phrase Used  Color Scheme Used  
No Dumping Drains To Ocean  Blue Letters on White Background  
  Black Letters  
Other: (specify)  Other: (specify)  

 
No volunteers were used to perform stenciling.  

 C-5.A.5 Street Sweeping                                                                                                                                                 
 
Was new street sweeping equipment purchased or new contracts established for said services? 
 
Yes   No  
 
The following is a summary of the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

2004-05 Summary of Street Sweeping Activities 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush                              3 
Vacuum                              0 

Brush assisted                              0 
Regenerative Air                              0 
Other: (specify)                              0  
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2005-06 Summary of Street Sweeping Activities 
(Continued) 

 

Sweeping Frequency              
(i.e. 2 times per month) 

Total Weight 
Collected For Fiscal 
Year (tons) 

% Soil % Leaves % Trash/Debris 

Industrial 
2 times per month 74.72 39 58 3 

Residential 
2 times per month 423.42 39 58 3 

 
How is the % determined?  Estimates    Studies     
 
Total curb miles swept:   6,000 
 
 

Additional Information Yes No 

Parking restrictions for street sweeping?   

Activities monitored for adherence to manufacturer’s specifications for 
optimal equipment performance?    

     If yes, how often?                                                                           Annually   
Are streets inspected for sweeper effectiveness?   

    If yes, how often?                                                                           Weekly 
    If yes, by what means?                                                          Sweeper is Followed by inspector 
 
C-5.A.6 Household Hazardous Waste Collection  
 
The County operates four Household Hazardous Waste Collection Centers which are open five 
days a week for approximately 250 days a year (closed holidays and rainy days). In November 
2005, the hours of operation at all four permanent Household Hazardous Waste Collection 
Centers were increased by two hours offering collection Tuesday through Saturday from 9 am 
to 3 pm (formerly 9 am to 1 pm).  In January 2006, the permanent Centers implemented 
collection of all electronics, any item that contained a circuit board and/or batteries for disposal 
through recycling. Throughout 2006, education and outreach on the proper disposal of 
electronics and other universal waste occurred through the media, solid waste handlers and city 
programs. 
 
IWMD initiated a Door-to-Door Collection Program in April 2007 for homebound residents 
unable to transport their waste to a permanent Household Hazardous Waste Collection Center. 
The Program is limited to five pickups per month. During the reporting year fifteen residents 
were served.  
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A one-day Household Hazardous Waste Collection event was held on September 9, 2006 for 
unincorporated Silverado Canyon. The results of the one-day event are categorized in the 
following table. 
 

 
Silverado One-Day Event Totals 

Category Type of Waste Amount of Waste Collected (pounds) 
Flammable Solid/Liquid 1,275 
Oil-Based Paint 4,900 

1. Flammable & 
        Poison 

Poison (Excl. aerosols) 350 
2. Acid Inorganic and Organic Acid 135 
3. Acids-Bases 

Combined 
Acids Bases Combined 150 

4. Aerosols All Aerosols Combined 25 
5.    Reclaimable Auto Type Batteries 2,310 
6.    Universal Waste Household Batteries 30 

Consumer Electronic Devices 698 7.    Electronic   
Waste (UW) SB 20 / 50 Video Display 

Devices 
1,765 

Compressed Gas Cylinders 256 8. Other HHW 
Other: Bulked Non-RCRA 
Liquids 

1,275 

 Grand Total Collected 13,169 Pounds 

 
Does the County have or participate in a used oil grant? 
 
Yes   No  

 
What is the time frame covered by the grant? 
 
Begins:  7/01/06 
Ends:   6/30/07 
 
Has the amount of oil that has been collected as a part of the used oil grant been quantified? 
 
Yes   No  
 
 The amount is quantified in the table below. 
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Type of Waste Waste Volumes Collected (specify units) 

Used Motor Oil/Used Oil 
Products 

148,494 gallons 

Oil Filters 16,424 filters  

 
 
The numbers represent only Do-It-Yourself (DIY) quantities and only DIY quantities are being 
tracked for reporting purposes.  The data collected is from participating jurisdictions within the 
County’s regional program. Many cities implement their own used oil and filter recycling 
program. 
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ATTACHMENT C-5.2  

A.   Fertilizer Management 
 

 County 
personnel 

Contractor Both 

1. Who applies fertilizers?    

2. Who determines which type of fertilizer to use?    

3. Who determines fertilizer application rates?    

4. Who determines the timing of fertilizer 
applications?    

5. Who determines application methods of fertilizers?    

6. Who stores the fertilizers?    

 
7. Are slow-release fertilizers utilized? 
 
Yes   At some facilities No      
 
8. Are fertilizer applications based on results from soil analyses? 
 
Yes   At some facilities No    
 
 8(a). If yes, indicate how often.  

 
1 time per year  prior to application    
Other: Various frequencies depending on contractor 

 
9. Do you calibrate the spreader used to apply the fertilizer? 
 
 Yes    No  
 
 9(a). If yes, indicate how often. 

 
1 time per year  Prior to application    
Other: Varies by contractor 

 
9(b). How is calibration done? Estimate per square footage  

 Setting on bag  
 Other: Contractor determines  
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10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year? 
 
Yes  No  
 
11. How do you typically clean up small spills of fertilizers? 
 
Sweep up   Blow away   Wash away   
 
12. For 2006–07, how many acres of land were treated with fertilizers?  873 acres 
 

Fertilizer Analysis 

Brand Name Nitrogen Phosphorus Potassium Total Amount 
Applied (lbs.) 

Scotts Turfbuilder with 
Weed Control 

28 3 3 20 

Scotts Turfbuilder 27 3 4 20 

Bandini 5 5 0 50 

Best Turf Supreme 16 6 8 54,262 

Turf Supreme 16 16 10 750 
Super Turf 16 6 8 10,000 

Turf Gro 16 6 8 150 
Extra Super Turf 20 10 10 8,000 
Best Triple Pro 15 15 0 200 

Ammonium Sulfate 21 0 0 2,050 

Calcium Nitrate 15.5 0 0 4,400 

Best Ammonium 
Phosphate 

16 20 0 3,600 

Hydro Urea 46 0 0 2,400 
Gro-More Water 

Soluble 
20 20 20 5,200 

Gro-More Greenhouse 16 6 8 520 

Turf Royal 21 7 14 2,800 
Nitra King Fertilizer 16 6 8 500 
Nitra King Fertilizer 21 4 4 15 
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Best Products 16 16 16 96 

United Professional 16 6 8  1 

Trimec Turf Supreme 16 6 8 1,500 

Lesco Pro 15 15 15 6,000 

Triple Super Phosphate 0 45 0 200 

Sulfate of Potash 0 0 50 200 

Atlas Fish Emulsion 2 1 1 25 gallons 

Total acres of land treated with fertilizers 873.4 

 
 
 
 
 
 
 
 
 
 
B. Pesticide Management 
 
1. Do you monitor for any pests? 
 
Yes    No  
 
 1(a). If yes, what method do you utilize? 
 

Presence/absence   Visual Counts   Symptoms/signs  
 Other: Inspections 
 

1(b). If yes, which pests do you monitor for? (Check all that apply.) 
 
 Vertebrates: Gophers   Rabbits   Ground squirrels      
 Other: Rats 
  

Insects/Mites: Ants    Aphids    Whiteflies    Spider mites    Psyllids  
Other: Fire ants, bees, wasps 

  

Other Nutrients and Soil Amendments  

Brand Name Total Amount Applied  

Agilizer 100 gallons 

Activate 100 gallons 

E-Z Green Chicken Manure 38,000 pounds 

Soil Buster/Gypsum 1,800 pounds 

0037605



 

Attachment C-5.2, Fertilizer, Pesticide, and Integrated Pest Management (IPM)   
  
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Attachment C-5.2 C-5.2-4 

 Weeds: Grasses  Broadleaf  
 

Diseases: Leaf  Root  Whole Plant     
 
2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 
 
Yes   No  
 
3. How do you identify pests? (Check all that apply.) 
 
Books/magazines  Ag. Commissioner          UC Cooperative Extension  
  
Internet    Pest Control Advisor    Own Experience     
 
Other: Horticulturist, arborist, or Vector Control 
 

4. Who applies the following in your jurisdiction? City Personnel Contractor Both 

Insecticides/miticides    

Herbicides    

Fungicides    

Molluscides (i.e. snail baits)    

5. Who determines the type of pesticide to apply?    

6. Who conducts periodic inspection and cleaning 
of pesticide application equipment?    

7. Who conducts periodic inspection of pest 
control crew activities?    

8. Who stores the following types of pesticides? 

Insecticides/Miticides    

Herbicides    

Fungicides    

Molluscides (i.e. snail baits)    
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County Pesticide Application- Supervisor Information Number 

9. How many people under your supervision apply or 
handle pesticides?  13 

10. How many of these have Qualified Applicators 
Licenses or Certificates from the state? 13 

11. How many have been formally trained in pesticide 
safety? 13 

 
The information provided in the above table applies only to RDMD/O&M applicators who 
apply pesticides to storm channels, County Regional Park Lakes and some County parks. 
 
12. Do you calibrate the equipment used for the application of pesticides? 
 
Yes    No  

 
12(a).  If yes, indicate how often:  Varies by applicator 
     
12(b). If yes, indicate how calibration is performed: Varies by applicator  
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13. Do you have written procedures in place to deal with pesticide spills? 
 
Yes    No  
 
14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 

year? 
 
Yes    No  
 
   
15. How do you typically clean up small spills of pesticides? 
 
Contain/Absorb    Sweep    Wash  
 
16. What do you do with left over pesticide from an application? 
 
Store for next job  Dispose of pesticide by spraying on appropriate location   
 
17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 
 
Site of application   Own facility  Note: Varies with applicator 
 
18. Where do you clean vehicles used to transport pesticides? 
 
Own facility    Commercial facility    Application site    Note: Varies with applicator 
 
19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 
 
Sweep/Blow  Wash  Nothing  Note: Varies with applicator 
 
20. For 2005-06, how many acres of land were treated with pesticides?  5703 acres  
 

21. How many acres was each of these types of pesticides applied to? Total Acres 

Insecticides/miticides 119 

Herbicides 5,590 

Fungicides 6 

Molluscides (i.e. snail baits) 5 
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2006-07 Summary of Pesticides Applied to County Property 
 

Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

Garden Safe Brand 70051-2-39609 0.7 1 Pint    X 

Round Up Pro 524-308A 41 7 Gal.   X  

Round Up 524-475 41 39 Gal.   X  

Round Up 524-415 41 300 Gal.   X  

Round Up Pro 524-475-2B 41 5 Gal.   X  

Round Up Pro 524-475-AA 1 2 Gal.   X  

Round Up Pro 524-445 41 33 Gal.    X 

Round Up Pro 524-445 2 840 Oz.    X 

Round Up Super 
Concentrate 

71995-25 50.2 25 Gal.    X 

Fusilade II 10182-393 25 4 Qt.   X  
Fumitoxin 72959-1-5857 55 0.5 Lb. X    
Fumitoxin:Aluminu
m Phosphide 

5857-1 55 5 Lb. X    

Fumitoxin 5857-1-ZB 55 38.8 Lb. X    
Fumitoxin:Aluminu
m Phosphide 

5857-1 55 0.55 Gal. X    

Fumitoxin:Aluminu
m Phosphide 

5857-1 60 6 Lb. X    

Diphacinone 12455-
50003AA 

0.01 550 Lb.   X  

Diphacinone 36029-50004-
AA 

1 87.4 Lb.   X  

Dragnet SFR 297-3062 36.8 207 Oz.   X  
Glyphosphate T&O 73320-6 41 202 Gal.   X  
Strychnine 360-50005-AA 2.6 100.5 Oz. X    
Strychnine Alkyloid 36029-1 90 20 Lb. X    

Reward 101-353-2A 36.4 438.7 Qt.  X   

41-A 2839-50021- 30 49.25 Lb.   X  
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Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

AA 

Aquamaster 524-343-AA 53.8 25 Qt.   X  

Garlon 62719-40 61.6 16 Oz.    X 

Landmark MP 352-621 50 8909.28 Pk.   X  

Oust 352-401-ZA 75 72 Oz.   X  

Pathfinder II 62719-176-ZA 13.6 129.8 Qt.   X  

Stalker 241-398-AA 27.6 200.2 Qt.   X  

Telar 352-404-ZC 75 621 Oz.   X  

Zinc Phosphide 12455-17-AA 1 537.7 Oz.  X   

Razor Pro 228-366 41 7211.85 Qt.   X  

Deadline 68464-Z 4 10 Lb.   X  

Pendulum Aquacap 241-416 38.7 82.78 Qt.   X  

Transline 62719-259 40.9 2662.7 Oz.   X  

Aqua Neat 228-365-AA 53.8 7548.65 Qt.   X  

Merit 3125-439 75 23 Oz.   X  

Poast 17969-58 18 4 Pint X    

Goal 1.6E 707-174 23 7 Pint  X   

Treflan 62719-118 43 4 Pint   X  

Ridomil Gold 100-801 47.6 1 Pint    X 

Malathion 55 34704-3 55.2 2 Pint   X  

Diazinon 34704-41 48 12 Oz.   X  
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Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

Pounce 3.2EC 279-3014 38.4 12 Oz.    X 

Orthene 75 59639-26 75 1 Lb.    X 

Cutrine Copperas 8959-10AA 9 85 Gal.   X  

Gourmet Ant Bait 73766-2 2 5 Stations    X 

Rodeo 348-04-001 53.5 200 Gal.    X 

Ultra 90 17454-50021-
AA 

90 3321.75 Qt.   X  

Agridex 41165-0103 90 1320.3 Qt.   X  

Oryzalin 72167-15-
74477 

41 1.4 Qt. X    

Weedar 71368-1 46.8 142.5 Qt. X    

Glyphos Star Pro 42750-61 49 30 Gal.    X 

 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away 
from reliance on pesticides, and toward an integrated approach of using pesticides only when 
indicated by monitoring in addition to using environmentally friendly pest control techniques 
when possible. 
 
1.  Do you have a written Integrated Pest Management (IPM) policy? 
  

Yes   No  
 
2.  Do you regularly monitor for pests? 
 

Yes   No  
 
3.  Do you keep records of pest occurrences or actions taken to correct a problem? 
 

Yes   No  
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Attachment C-5.2, Fertilizer, Pesticide, and Integrated Pest Management (IPM)   
  
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Attachment C-5.2 C-5.2-10 

4. When pesticides are used, do you primarily use those with the signal word “Caution”? 
 

Yes   No  
 
 
 
 
 
List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply: 
 

Weeds Diseases Insects 

 Hand weeding/hoeing  Irrigation  Biological control 

 Mulch for suppression  Plant selection  Plant selection 

 Fabric for suppression  Pruning  Pruning 

 Adjust mowing height  Fertilization  Physical removal 

 Improve drainage (wet areas)  Landscape design  Landscape design 

 Flaming 

 Landscape design 

 Other: Beehive removal with 
chemicals   
          

 
6. Do you have a designated IPM contact for your jurisdiction?  Yes   No  
 
 6(a). If so, please list the contact’s name and number: 

Adam Ontiveros (714) 567-6236 
   Don McPeck (714) 567-6275 
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

San Diego Region 
County Parks

RDMD - HBP - Laguna Niguel Regional Park 60160 28241 La Paz Road Laguna Niguel yes Aliso Creek High

RDMD - HBP - Salt Creek Beach 60175 Selva Road/Pacific Dana Point yes Dana Point Coastal Streams High

RDMD/HBP - Aliso & Woods Canyon  Reg. Pk60240 28373 Alicia Parkway Aliso Viejo yes
Aliso Creek, Laguna Coastal 
Streams High

RDMD/HBP - Poche Beach 70380 Camino Capistrano/PCH Dana Point yes San Clemente Coastal Streams High

RDMD/HBP - Capistrano Bch. Reg. Park 70390 35005 Beach Road Dana Point yes
San Clemente Coastal 
Streams High

RDMD/HBP - 1000 Steps Beach 90637 31967 S Pacific Coast Highway Laguna Beach yes  Dana Point Coastal Streams High

RDMD/HBP - Aliso Beach 90603, 90642, 31131 S Pacific Coast Highway Laguna Beach yes Aliso Creek High

RDMD - HBP - O'Neill Regional Park 70400 30892 Trabuco Canyon Road Trabuco Canyon no Aliso Creek & San Juan Creek Low

RDMD - HBP - Caspers Wilderness Park 60180 33401 Ortega Highway San Juan Capistrano no  San Juan Creek Low

*RDMD - HBP - Laguna Coast Wilderness Par60390 20101 Laguna Canyon Road Laguna Beach yes Laguna Coastal Streams High

RDMD - HBP - Thomas Riley Wilderness Park60350 30952 Oso Pkwy. Coto de Caza no San Juan Creek Low

DPHD - Dana Point Youth & Group 60196-60198 34451 Ensenada Dana Point yes Dana Point Coastal Streams High

Harbor 

RDMD/HBP - Dana Point Harbor 85758 34551 Casitas Place Dana Point yes Dana Point Coastal Streams High

DPHD - Dana Point Harbor Patrol 90604 25005 Dana Point Harbor Drive Dana Point yes Dana Point Coastal Streams High
Corporate Yards

HBP - South Coastal Ops Maintenance Yard 30330 34551 Puerto Place Dana Point yes Dana Point Coastal Streams High

RDMD-Capistrano Ops Yard 30323-30326 34102 Del Obispo San Juan Capistrano yes San Juan Creek High

South County Repair Facility/Transportation S 90655 30102 Pacific Island Drive Laguna Niguel no Aliso Creek High

Portola Pit 20483 El Toro Road Lake Forest no Aliso Creek High

Facility Physical Address Information 

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory

Page 1 of 10
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

San Diego Region Continued 

Landfills/Household Hazardous Waste Collection Sites

**Prima Deshecha Landfill/Household Haz. Wa90217 La Pata San Juan Capistrano no San Clemente Coastal Streams High

Parking Lots

DPHD - Parking lot at North Shore Doheny Bc 85757 Puerto Place Dana Point yes Dana Point Coastal Streams High

Detention Facility

Probation - Joplin/Rancho Potrero 70125, 26 19480, 86 Rose Canyon Road Trabuco no San Juan Creek Low

Probation - Los Pinos 39251 Ortega Highway Elsinore no San Juan Creek Low
Public Building

OCPL - Library #73/Aliso Viejo 90936 1 Journey Street Aliso Viejo no Aliso Creek Low

OCPL - Library #11/Laguna Beach 90938 363 Glenneyre Street Laguna Beach no Laguna Coastal Streams Low

OCPL - Library #13/Dana Point 90966 33841 Niguel Road Dana Point no Dana Point Coastal Streams Low

OCPL - Library #70/Laguna Niguel 90971 30341 Crown Valley Parkway Laguna Niguel no Aliso Creek Low

OCPL - Library #71/Rancho Santa Margarita 90973 30902 La Promesa Rancho Santa Margarita no San Juan Creek Low

OCPL - Library / El Toro 24672 Raymond Way Lake Forest no Aliso Creek Low

South Justice Center/PD/Sheriff/Parking 85605 30143 Crown Valley Parkway Laguna Niguel no Aliso Creek Low

Sheriff - Southwest Substation 92127 11 Journey Aliso Viejo no Aliso Creek Low

DPHD - Department Offices 24650 Dana Point Harbor Drive Dana Point yes Dana Point Coastal Streams High

Other

Sheriff - (Ortega) Comm. Radio Facility 29862 Ortega Highway San Juan Capistrano no San Juan Creek Low

* Park extends into and is also listed in the Santa Ana Region, Los Trancos/Muddy Creek Watershed 

* *Active landfill also listed in the Industrial Inventory

San Diego Watersheds
Laguna Coastal Streams
Aliso Creek
Dana Point Coastal Streams
San Juan Creek
San Clemente Coastal Streams
San Mateo Creek

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Santa Ana Region

County Parks, Cemeteries and Historical Sites

*Laguna Coast Wilderness Park 60390 20101 Laguna Canyon Road Laguna Beach yes Los Trancos/Muddy Creek High

RDMD - HBP - Mile Square Regional Park 60105 16801 Euclid Fountain Valley no Huntington Harbor Low

RDMD - HBP - Mason Regional Park 60130 18712 University Drive Irvine yes Newport Bay High

RDMD - HBP - Talbert Nature Preserve 60140 1299 Victoria Street Costa Mesa no Santa Ana River Low

RDMD - HBP - Santiago Oaks Regional Park 60150 2145 N Windes Drive Orange no Santa Ana River Low

RDMD - HBP - Craig Regional Park 60190 3300 State College Boulevard Fullerton no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Ralph B. Clark Regional Park 60220 8800 Rosecrans Avenue Buena Park no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Peters Canyon Regional Park 60360 8548 E Canyon View Avenue Orange no
Santa Ana River & Newport 
Bay Low

RDMD - HBP - The Helena Modjeska House 60230 29042 Modjeska Canyon Road Modjeska no Santa Ana River Low

RDMD - HBP - Modjeska Wilderness Preserve 29456 Modjeska Canyon Road Modjeska no Santa Ana River Low

RDMD - HBP - Irvine Ranch HQ Historic Park 60300 13042 Old Myford Road Irvine no Newport Bay Low

RDMD - HBP - Irvine Regional Park 70312 1 Irvine Park Road Orange no Santa Ana River Low

RDMD - HBP - Carbon Canyon Regional Park 70440 4422 Carbon Canyon Road Brea no Santa Ana River Low

RDMD - HBP - Yorba Regional Park 70450 7600 E La palma Avenue Anaheim no Santa Ana River Low

RDMD - HBP - Heritage Hill 90622 25151 Serrano Road El Toro no Newport Bay Low

RDMD - HBP - George Key Ranch 90627 625 W Bastenchury Placentia no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Ramon Peralta Adobe 90631 6398 Santa Ana Canyon Road Anaheim no Santa Ana River Low

RDMD - HBP - Historic Old Courthouse 10101 211 W Santa Ana Boulevard Santa Ana no Newport Bay Low

RDMD - HBP - Weider Park 19251 Seapoint Drive Huntington Beach yes Huntington Harbor High

RDMD - HBP - Limestone -Whiting Reg. Park Glen Ranch Road Trabuco Canyon no Newport Bay Low

RDMD - HBP - Sunset Beach/Parking 90644 Pacific Coast Highway Sunset Beach yes Huntington Harbor High

RDMD - HBP - Upper Newport Bay Nature Preserve 2301 University Drive Newport Beach yes Newport Bay High

RDMD - HBP -Yorba Monument Cemetery 90630 Woodgate Drive Unincorporated no Santa Ana River Low

Harbors

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

RDMD - HBP - Newport Harbor/Mothers' Beach Bayside Drive Corona Del Mar yes Newport Coastal Streams High

RDMD - HBP - Newport Beach Harbor Patrol 90601 1901 Bayside Drive Corona Del Mar yes Newport Coastal Streams High

RDMD - HBP - Aquatic Park/Harbor Patrol 90607, 90643 2901 Edinger Avenue Seal Beach yes Huntington Harbor High

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Animal Shelters

HCA - Animal Shelter 20703-20713 561 The City Drive South Orange no Santa Ana River High

RDMD - HBP - Orange County Zoo 70313 1 Irvine Park Road Orange no Santa Ana River High

Airport (Landside)

John Wayne Airport 41000, 10, 21- 3160 Airway Avenue Costa Mesa no Newport Bay High

Corporate Yards

RDMD - Construction 30301- 30312 1152 E Fruit Street Santa Ana no Newport Bay High

RDMD - Transportation- Fruit Street/Parking 30101-30109, 1102 & 1111 E Fruit Street Santa Ana no Newport Bay High

RDMD - Facilities Operations 30400 - 30401 1143 E Fruit Street Santa Ana no Newport Bay High

RDMD - O&M - Katella Yard/Parking 90801- 06, 855 1750 S Douglass Road Anaheim yes Santa Ana River High

RDMD - Transportation (Civic Cnt. Garage) 10109, 85109 445 Civic Center West Santa Ana no Newport Bay High

RDMD - Collins/Bone Yard W Collins Av./Santa Ana River Orange yes Santa Ana River High

Landfills/Household Hazardous Waste Collection Sites

**IWMD - Frank Bowerman Landfill 11002 Bee Canyon Access Road Irvine no Newport Bay High

**IWMD - Olinda Alpha Landfill 1942 N Valencia Avenue Brea no
San Gabriel River/Coyote 
Creek High

IWMD - Refuse Disposal Station #22 (closed) 90118 5445 E  Santiago Canyon Road Orange no Santa Ana River High

IWMD - Refuse Disposal Station #10 (closed) 90119 18100 Gothard Street Huntington Beach no Huntington Harbor High

IWMD - Refuse Disposal Station #24 - (closed 90116 20661 Newport Coast Drive Newport Beach no Newport Bay High

IWWMD - Refuse Disposal Staion (closed) 3099 Santiago Canyon Road Orange no Santa Ana River High

IWMD - Household Hazardous Waste Collectio90130 6411 Oak Canyon Irvine no Newport Bay High

IWMD - Household Hazardous Waste Collectio90132 17121 Nichols Street Huntington Beach no Huntington Harbor High

IWMD - Household  Hazardous Waste Collection Center 1071 N Blue Gum Street Anaheim no
San Gabriel River/Coyote 
Creek High

Detention Facilities

Sheriff - Musick Honor Farm/Parking 70100 -23, 53 13502 Honor Farm Road Irvine no Newport Bay Low

Sheriff - Men's, Women's Jails, IRC/Parking 10300-10302, 550 N Flower Street Santa Ana no Newport Bay Low

Sheriff - Theo Lacy Jail 20601-20609 501 The City Drive South Orange no Santa Ana River Low

Probation - YGC - Admin/Dining/Kitchen/Class20313-16, 580 3030 N Hesperion Way Santa Ana no Santa Ana River Low
County of Orange/Orange County Flood Control District

Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Probation- Juvenile Hall/Med/Intake/Trailer 20306-12, 20- 331 The City Drive South Orange no Santa Ana River Low

Probation - Youth Leadership Academy 3155 W Justice Center Way Orange no Santa Ana River Low

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory

Page 6 of 10

0037618



                               
County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Public Buildings/Offices

Hall of Records and Finance 10103 12 Civic Center Plaza Santa Ana no Newport Bay Low

Hall of Administration 10104 10 Civic Center Plaza Santa Ana no Newport Bay Low

Superior Court- Central Justice Center/Parking10500-10501, 690 &700 Civic Center West Santa Ana no Newport Bay Low

Building 14 - Public Defender 10105 645 N Ross Santa Ana no Newport Bay Low

CEO Real Estate - Bld 16 10106 601 N Ross Santa Ana no Newport Bay Low

Civic Justice Center 10502 751 W Santa Ana Boulevard Santa Ana no Newport Bay Low

Sheriff/Forensic Medicine/Morgue 10304 1071 W Santa Ana Boulevard Santa Ana no Newport Bay Low

RDMD - Osborne Bldg.-Twin Towers 10307 300 N Flower Santa Ana no Newport Bay Low

Sheriff -Brad Gates Building -Twin Towers 10308 320 N Flower Santa Ana no Newport Bay Low

Law Library 10111 515 N Flower Street Santa Ana no Newport Bay Low

CEO - Chestnut Building Complex 30601 1119 E Chestnut Santa Ana no Newport Bay Low

CEO - 1300 Grand/Parking - Various Users 30606 - 07, 30 1250-1300 S Grand Avenue Santa Ana no Newport Bay Low

New Data Center 30611 1400 S Grand Avenue Santa Ana no Newport Bay Low

Probation - Buffims Building/Parking 30315, 85325 909 N Main Street Santa Ana no Newport Bay Low

Social Services Agency - Office Bldg. 20202 2000-2020 W Walnut Santa Ana no Newport Bay Low

HCA - 17th Street Complex (Lab, HW, Office, 30700, 01, 02,1719, 25, 29 W 17th Street Santa Ana no Santa Ana River Low

Manchester Office Building 20304-20305, 301 The City Drive South Orange no Santa Ana River Low

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory

Page 7 of 10

0037619



                               
County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Superior Court- Lamoreaux Justice Center 20335 341 The City Drive South Orange no Santa Ana River Low

Superior Court - Harbor Justice Center/Parking90937, 95755 4601 Jamboree Road Newport Beach no Newport Bay Low

Superior Court - North Justice Center/Parking 92105, 85550 1275 N Berkeley Avenue Fullerton no
San Gabriel River/Coyote 
Creek Low

Superior Court - West Justice Center 94001 8141-8144 13th Street Westminster no Huntington Harbor Low

OCPL - Library #23 - La Palma 90919 7842 Walker La Palma no
San Gabriel River/Coyote 
Creek Low

OCPL - #42 - Los Alamitos/Rossmoor 90921 12700 Montecito Drive Seal Beach no Huntington Harbor Low

OCPL - Library # 36 - Stanton 90928 7850 Katella Avenue Stanton no Huntington Harbor Low

OCPL - Library #20 - University Park 90965 4512 Sandburg Way Irvine no Newport Bay Low

OCPL - Library # 76 - Foothill Ranch 90975 27002 Cabriolet Foothill Ranch no Newport Bay Low

OCPL - Headquarters 1501 E Saint Andrew Place Santa Ana no Santa Ana River Low

H&CD - Anaheim Independencia Com. Cnt 90410 10841 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Midway City Community Center 90416 14900 Park Lane Midway City no Huntington Harbor Low

H&CD - Community Cnt.(Bldg. owned,land lea90402 18602-18672 E Center Street Orange no Santa Ana River Low

Sheriff - Pistol Range Training Facility 92104, 20,21,2 1900 W Katella Avenue Orange no Santa Ana River Low

Public Parking Facilities

Historic Court House Parking Lot  85113 211 W Santa Ana Boulevard Santa Ana no Newport Bay High

 Twin Towers Parking Structure 85309 1002 W Santa Ana Boulevard Santa Ana no Newport Bay High

M.O.B. City Drive - North Parking Structure 85224, 25, 26 313 The City Drive Orange no Santa Ana River High

Hall of Administration Parking Lot Santa Ana Blvd/Ross Santa Ana no Newport Bay High

Courthouse Parking Structure 10119 690 W Civic Center Drive Santa Ana no Newport Bay High

Stadium Parking 85155 1020 W Civic Center Drive Santa Ana no Newport Bay High

Superblock Parking Santa Ana Blvd/Ross Santa Ana no Newport Bay High

Housing Units

H&CD - Anaheim Independencia Rental #1 90411 10782 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental 10786 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental #2 90412 10881 Garza Avenue #A&#B Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental #3 90413 9301 Katella Avenue #A&#B Anaheim no Santa Ana River Low
County of Orange/Orange County Flood Control District

Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

H&CD - Anaheim Independencia Rental #4 90414 10821 Garza Avenue Anaheim no Huntington Harbor Low

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Other

RDMD - Central Utility Facility 10400 525 N Flower Santa Ana no Newport Bay High

Social Services Agency - Res. Treatment 401 Tustin Orange no Santa Ana River Low

Social Services Agency - Orangewood Home 20348 401 The City Drive South Orange no Santa Ana River Low

Sheriff - Headquarters 550 N Flower Street Santa Ana no Newport Bay Low

Sheriff - Research and Development 20401 431 The City Drive South Orange no Santa Ana River Low

Sheriff - Commissary 20511 1530 State College Boulevard Anaheim no
San Gabriel River/Coyote 
Creek Low

Sheriff - Communications Radio Facility 20543 1944 Valencia Brea no Santa Ana River Low

Sheriff - Communications - Ops Support - Lom20539-40 2644 Santiago Canyon Road Orange no Santa Ana River Low

Sheriff - Silverado Canyon Communications 20546 29392 Silverado Canyon Road Unincorporated no Santa Ana River Low

OCFCD - Villa Park Dam & Residence 8048 Lolita Street Orange no Santa Ana River Low

* Most of the park lies within the San Diego Region Laguna Coastal Streams Watershed 
* *Active landfill also listed in the Industrial Inventory

Santa Ana Watersheds 
San Gabriel River/Coyote Creek
Huntington Harbor
Santa Ana River
Newport Bay
Newport Coastal Streams
Los Trancos/Muddy Creek

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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Attachment C-5.4
County Road Inventory Modifications

2006-07 PEA

ROAD NAME LENGTH LENGTH LIMITS SERVICE AREA TYPE OF
MILES FEET MODIFICATION

ABYSSINIAN WAY 0.1677 885.17 45' NE/O TO 48'SE/O CLYDESDALE DR. LADERA RANCH ADD
ARDENNES DRIVE 0.1277 674.24 FALABELLA DR. TO HANOVERIAN WY. LADERA RANCH ADD
AURA LANE 0.175 923.9 TRIAD LN. TO 924 ' SW LADERA RANCH ADD
BREA BOULEVARD 0.4289 2264.8 CANYON RD BREA MOD LEN -
BREA CANYON ROAD 0.8706 4596.8 1403' SW TO 3194' NE/O TONNER CANYON RD. BREA ADD
BRISTOL STREET SOUTH 0.2614 1380 1380' SE/O SANTA ANA AVE. TO IRVINE AVE. SANTA ANA HEIGHTS ADD
CAMINO CAPISTRANO 0.34 .72 S/ TO .38 S/ AVERY PKWY. SAN JUAN CAPSTRNO ISLN DEL
CHARDONNAY DRIVE 0.111 585.92 194' S/O ROANOKE DR. TO DOWNING ST. LADERA RANCH ADD
CHESTNUT STREET (N1/2) 0.25 THIRD ST. TO VALLEY VIEW AVE. BREA DEL
CITRUS LANE 0.0755 398.75 ETHEREAL ST. TO END LADERA RANCH ADD
CLARIN STREET 0.1314 693.97 NARROW CANYON RD.  TO 694' W LADERA RANCH ADD
COLLINS AVENUE 0.05 PROSPECT AVE. TO .05 E/ EL MODENA DEL
CREIGHTON PLACE 0.1129 596.33 O'NEILL DR. TO UNIVERSITY AVE. LADERA RANCH ADD
DORRANCE DRIVE 0.296 1562.86 77' W/O SIENNA PKWY. TO 779' W/O FALABELLA DR. LADERA RANCH MOD
DORRANCE DRIVE 0.1641 866.35 O'NEILL DR. TO 140' SE/O POTTERS BEND LADERA RANCH ADD
DOWNING STREET 0.1486 784.53 46' NW/ CHARDONNAY DR. TO 45' NE/O VINEYARD DR. LADERA RANCH ADD
ETHEREAL STREET 0.1357 716.46 CITRUS LN. TO 181' N'LY/O MELODY LN. LADERA RANCH ADD
ETHEREAL STREET 0.192 1013.86 179' S/O  SIENNA PKWY.TO 835' N/O SIENNA PKWY LADERA RANCH ADD
ETHEREAL STREET 0.1142 602.72 181' N'LY/O NARROW CANYON RD. TO 179' S/O SIENNA PKWY. LADERA RANCH ADD
ETHEREAL STREET   W 1/2 0.0052 27.68 181' N'LY TO 208' N'LY/O MELODY LN. LADERA RANCH ADD
ETON PLACE 0.0948 499.87 TRIAD LN. TO 84' SW/O  O'NEILL DR. LADERA RANCH ADD
ETON PLACE 0.1253 661.5 84'  W/O O'NEILL DR. TO UNIVERSITY DR. LADERA RANCH ADD
FALABELLA DRIVE 0.1324 699.17 107'  W/O HANOVERIAN WY. TO ARDENNES DR. LADERA RANCH ADD
FIRST AVENUE 0.06 .03 W/ TO .03 E/ HILLCREST AVE LA HABRA ISLANDS DEL
GAIA LANE 0.0858 452.79 NARROW CANYON RD. TO TRIAD LN. LADERA RANCH ADD
HACIENDA ROAD 0.03 .05 S/ TO .02 S/ RUSSELL ST. LA HABRA ISLANDS DEL
HANOVERIAN WAY 0.0462 244.13 FALABELLA DR. TO ARDENNES DR. LADERA RANCH ADD
HARBOR BLVD FRONTAGE RD 0.1475 778.8 54'  SE/O HARBOR BLVD. TO END FOUNTAIN VALLEY ISLANDS ADD
HILLCREST AVENUE 0.03 .17 S/ TO .14 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
HILLCREST AVENUE 0.05 .08 S/ TO .03 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
HILLCREST AVENUE (E1/2) 0.01 .19 S/ TO .17 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
HILLCREST AVENUE (W1/2) 0.01 .09 S/ TO .08 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
HILLCREST AVENUE (W1/2) 0.01 .14 S/ TO .13 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
JEFFREY ROAD 0.92 121' NE/O  IRVINE BLVD. TO 0.01 SW/O SH261 NORTH IRVINE DEL
LODEN PASS 0.1361 718.41 41' SE/O SOL ST. TO MOCHA LN. LADERA RANCH ADD
LULLABY CIRCLE 0.0635 335.1 MELODY LN. E AND W TO ENDS LADERA RANCH ADD
MELODY LANE 0.0951 502.24 ETHEREAL ST. TO END LADERA RANCH ADD
MOCHA LANE 0.0845 446.1 LODEN PASS TO END LADERA RANCH ADD
MONTE VISTA AVENUE 0.09 .23 S/ TO .14 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
MONTE VISTA AVENUE (E1/2) 0.02 .14 S/ TO .12 S/O LA HABRA BLVD. LA HABRA ISLANDS DEL
MONTE VISTA AVENUE (E1/2) 0.01 .11 S/ TO .10 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
NARROW CANYON ROAD 0.3924 2072.01 292' S/O CLARIN ST. TO ETHEREAL ST. LADERA RANCH ADD
NARROW CANYON ROAD 0.77 4065.21 46' SW/O O'NEILL DR. TO 292' S/O CLARIN ST. LADERA RANCH ADD
O'NEILL DRIVE 1.032 5449.1 46' S/O CECIL PASTURE RD. TO 278'  W/O SIENNA PKWY. LADERA RANCH ADD
O'NEILL DRIVE 0.2108 1113.12 45' W/O HYDRANGEA ST. TO 60'E/O ANTONIO PKWY. LADERA RANCH MOD LEN -
PATINA LANE 0.0601 317.25 LODEN PASS TO END LADERA RANCH ADD
SANTIAGO CANYON ROAD 1.0678 5638 3960' N/O SANTIAGO RES TO 133' SE/O SH241 BRIDGE SANTIAGO CANYON MOD LEN -
SAUVIGNON DRIVE 0.0745 393.28 CHARDONNAY DR. TO VINEYARD DR. LADERA RANCH ADD
SIENNA PARKWAY 0.235 1240.71 O'NEILL DR. TO 105' SW/O SELLAS RD. SOUTH LADERA RANCH MOD LEN -
SIENNA PARKWAY 0.1388 733.03 ETHEREAL ST.  TO 733'  E LADERA RANCH ADD
SIENNA PARKWAY 0.0141 74.42 64' S  TO 138' S/O O'NEILL DR. LADERA RANCH MOD LIM
SIENNA PARKWAY 0.3521 1858.82 733' E/O ETHEREAL ST. TO 138' S/O O'NEILL DR. LADERA RANCH ADD
SOL STREET 0.1236 652.35 ETHEREAL ST. TO 21' NE/ LODEN PASS LADERA RANCH ADD
SUGARCANE LANE 0.0524 246.47 LODEN PASS TO END LADERA RANCH ADD
TAFFETA LANE 0.0685 361.42 LODEN PASS TO END LADERA RANCH ADD
TANGO LANE 0.0874 461.33 ETHEREAL ST. TO END LADERA RANCH ADD
TONNER CANYON ROAD 0.106 560 560' S TO BREA BLVD. BREA MOD LEN -
TONNER CANYON ROAD 0.0903 476.6 264'  S TO 477' N/O SR 57 BREA MOD LEN -
TRIAD LANE 0.1594 841.63 159' NW/O GAIA LN. TO 842' NE LADERA RANCH ADD
UNIVERSITY AVENUE 0.3148 1662.21 46' S/O ETON PL. TO 46' N/O CREIGHTON PL. LADERA RANCH ADD
VINEYARD DRIVE 0.1034 545.75 DOWNING LN. TO 71' S/O CALDWELL LN.. LADERA RANCH ADD
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WQ06-0004 Calco Santa Ana II, LLC - - Tract 16844  (GB060017)
12-unit SFR 

Development 7/13/2006 2584
Santa Ana Avenue
Santa Ana Heights 0.8

G: Newport Bay
(Santa Ana) WQ06-0004 1 1 1 1 1 1 1 1

WQ06-0009 Bluff Homes, LLC.  (GB060022)
4-unit SFR 

Development 8/17/2006 1512
Bluff Place
Santa Ana 1.2

F: Newport Bay
(Santa Ana) WQ06-0009 1 1 1 1 1 1 1

WQ06-0012 Hayes Residence  (GB050172)
Single Family 

Residence 8/15/2006 171
Emerald Bay

Laguna Beach 0.3
I: Laguna Coastal Streams

(San Diego) WQ06-0012 1 1 1 1

WQ06-0014 Jones/Donenfeld Residence (GB060016)
Single Family 

Residence 8/3/2006 80
Emerald Bay

Laguna Beach 0.1
I: Laguna Coastal Streams

(San Diego) WQ06-0014 1 1 1 1 1 1

WQ06-0022 Kamgar Residence (GB050168)
Single Family 

Residence 8/25/2006 5
Deep Sea

Newport Coast 0.6
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0022 1 1 1 1 1

WQ06-0023 Rite Aid Corporation (GB060078) Retail Commercial 7/24/2006 13932
N. Tustin Ave

Santa Ana 1.7
F: Newport Bay

(Santa Ana) WQ06-0023 1 1 1 1 1 1 1 1

WQ06-0025 Balasuriya Residence (GB060080)
Single Family 

Residence 3/29/2007 10321
Overhill Dr
Santa Ana 0.5

F: Newport Bay
(Santa Ana) WQ06-0025 1 1 1

WQ06-0026 Scardino Duplex (GB050129) Duplex 8/4/2006 16382
North Pacific Avenue

Sunset Beach 0.1
C: Huntington Harbor

(Santa Ana) WQ06-0026 1 1

WQ06-0028 
Public Project

Orange County Public Library - Wheeler Branch Library 
(GB060030)

Public Facility - 
Library 7/26/2006 13101

Old Myford Road
Irvine 2.2

F: Newport Bay
(Santa Ana) WQ06-0028 1 1 1 1 1 1 1 1

WQ06-0029 Panorama Vista, LLC. - - Tract 16573  (GB060001)
4-unit SFR 

Development 9/15/2006 12643
Panorama View

Santa Ana 1.0
F: Newport Bay

(Santa Ana) WQ06-0029 1 1 1 1 1 1 1 1

WQ06-0030 Francis Residence (GB060071)
Single Family 

Residence 9/22/2006 145
Emerald Bay

Laguna Beach 0.2
I: Laguna Coastal Streams

(San Diego) WQ06-0030 1 1 1 1

WQ06-0032 Igarashi Residence (GB060094)
Single Family 

Residence 9/11/2006 31232
Via Colinas

Coto De Caza 1.5
L: San Juan Creek

(San Diego) WQ06-0032 1 1 1 1

WQ06-0033 McMackin Residence  (GB060096)
Single Family 

Residence 1/19/2007 8
Mystique

Newport Coast 0.2
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0033 1 1 1 1 1

WQ06-0034 Spear Residence (GB050104)
Single Family 

Residence 10/24/2006 11391
Orange Park Blvd.

Orange Park Acres 1.0
E: Santa Ana River

(Santa Ana) WQ06-0034 1 1 1

WQ06-0035 Ibar Residence (GB060113)
Single Family 

Residence 2/6/2007 28
Fairway Point

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0035 1 1 1 1 1

WQ06-0036 Crail Residence (GB060088)
Single Family 

Residence 11/30/2006 3
Deep Sea

Newport Coast 0.6
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0036 1 1 1 1 1

WQ06-0037 Coto De Caza Life Enrichment Center (GB060044)
Golf and Racquet  

Club 10/23/2006 25301
Vista Del Verde
Coto De Caza 0.3

L: San Juan Creek
(San Diego) WQ06-0037 1 1 1 1 1 1 1 1

WQ06-0038 Reid Residence (GB070053)
Single Family 

Residence 3/7/2007 1115
Emerald Bay

Laguna Beach 0.2
I: Laguna Coastal Streams

(San Diego) WQ06-0038 1 1 1 1 1 1

WQ06-0039 Golshani Residence (GB060103)
Single Family 

Residence 1/11/2007 12288
Circula Panorama

Santa Ana 0.5
F: Newport Bay

(Santa Ana) WQ06-0039 1 1 1

WQ06-0040 Abdi  Residence (GB060084)
Single Family 

Residence 9/15/2006 35
Del Mar

Newport Coast 0.7
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0040 1 1 1 1 1

WQ06-0041 Andry  Residence (GB060085)
Single Family 

Residence 9/15/2006 1
Pelican Crest

Newport Coast 0.7
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0041 1 1 1 1 1

WQ06-0042 Stellar Residence (GB060082)
Single Family 

Residence 6/13/2006 98
Emerald Bay

Laguna Beach 0.2
I: Laguna Coastal Streams

(San Diego) WQ06-0042 1 1 1 1 1

WQ06-0043 Dubrow residence (GB060135)
Single Family 

Residence 10/6/2006 23
Pelican Vista Drive

Newport Coast 0.7
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0043 1 1 1 1 1

WQ06-0044 Emerson Residence (GB060112)
Precise grading in 

front yard area 5/10/2007 9902
Rangeview Drive

Santa Ana 1.2
F: Newport Bay

(Santa Ana) WQ06-0044 1 1 1 1

WQ06-0045
Canyon Crown, LLP.  - - Tract 12365,  Lots 13 & 14  
(GB060157)

2-unit SFR 
Development 2/5/2007

18051 & 
18061

Merlin Street
Modjeska Canyon 0.7

E: Santa Ana River
(Santa Ana) WQ06-0045 1 1 1 1 1

WQ06-0046 Waltman Residence (GB060066)
Single Family 

Residence 8/31/2006 28452
Markuson Road

Modjeska Canyon 1.7
E: Santa Ana River

(Santa Ana) WQ06-0046 1 1 1 1 1 1 1
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WQ06-0047 Conley Residence (GB060161)
Single Family 

Residence 1/19/2007 8
Clear Water

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0047 1 1 1

WQ06-0048
The Ranch Plan PC (PA-1, Sub-Area 1.4) - - Tract 17054 
(GA060037)

Residential, 175 
units 1/29/2007 30428

Antonio Pkwy.
San Juan Capistrano 104.9

L: San Juan Creek
(San Diego) WQ06-0048 1 1 1 1 1 1 1 1 1 1 1 1

WQ06-0049
 Mesa Orchard Associates, LLC. - - Tract  16924 
(GB060165)

32-unit SFR 
Development 5/2/2007 1572

Orchard 
Santa Ana 2.2

G: Newport Bay
(Santa Ana) WQ06-0049 1 1 1 1 1

WQ06-0051 Haskell/Rubin Residence (GB060146)
Single Family 

Residence 12/15/2006 9
Deep Sea

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0051 1 1 1 1 1

WQ06-0052 Ghaneian Residence (GB060155)
Single Family 

Residence 12/15/2006 11
Deep Sea

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0052 1 1 1 1 1 1 1

WQ06-0053 Matranga Residence (GB060154)
Single Family 

Residence 12/15/2006 3
Pelican Crest

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0053 1 1 1 1 1 1 1 1

WQ06-0054 
Preliminary

The Ranch Plan (PA060023) Final Master Area WQMP 
(PA-1, Sub-Areas 1.1 through 1.5)

Residential, UAC, 
Open Space 12/6/2006 n/a

Ortega Highway
San Juan Capistrano 810.0

L: San Juan Creek
(San Diego) WQ06-0054 1 1 1 1 1 1 1 1 1 1 1 1

WQ07-0001
County of Orange - HBP/Decinses Properties - -
Strawberry Farms Golf Club (GB060168)

Golf School Bldg. 
Erosion Control 1/26/2007 11

Strawberry Farms Rd.
Irvine 2.4

F: Newport Bay
(Santa Ana) WQ07-0001 1 1 1 1 1 1

WQ07-0004 Hill Residence (GB060142)
Single Family 

Residence 6/12/2007 10713
Crawford Canyon

Santa Ana 0.3
F: Newport Bay

(Santa Ana) WQ07-0004 1 1 1 1 1

WQ07-0005 Dhillon Residence (GB060181)
Single Family 

Residence 4/17/2007 14
Mystique

Newport Coast 0.6
H: Los Trancos - Muddy Creek

(Santa Ana) WQ07-0005 1 1 1 1 1

WQ07-0009
The Ranch Plan PC (PA-1, Sub-Area 1.3) - - Tract 17053 
(GA070002)

UAC; Wellness 
Center 5/24/2007 28706

Ortega Highway
San Juan Capistrano 30.5

L: San Juan Creek
(San Diego) WQ07-0009 1 1 1 1 1 1 1 1 1 1

WQ07-0010 Tustin Corners, LLC. (GB070049)
3-unit SFR 

Development 6/1/2006 13002
Chaplet Place

Tustin 0.4
F: Newport Bay

(Santa Ana) WQ07-0010 1 1

WQ07-0011
The Ranch Plan PC (PA-1, Sub-Areas 1.1 and 1.2) - - 
Tract 17051 (GA070046) and Tract 17052 (GA060045)

837 Mixed 
Residential Units 4/13/2007 30428

Antonio Pkwy
San Juan Capistrano 403.0

L: San Juan Creek
(San Diego) WQ07-0011 1 1 1 1 1 1 1 1 1 1 1

WQ07-0012 Albert Residence (GB070051)
Single Family 

Residence 6/18/2007 11
Clear Water 

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana) WQ07-0012 1 1 1 1 1

WQ07-0013 Rancho Mission Viejo Headquarters (GB060179)
Bunk House, Car 

Barn, Office 6/8/2006 28811
Ortega Highway

San Juan Capistrano 2.7
L: San Juan Creek

(San Diego) WQ07-0013 1 1 1 1 1 1 1

WQ07-0015
RMV Community Development, LLC - Rancho Mission 
Viejo Housing Relocation (GB060183)

Ranch Housing 
Relocation 5/25/2007 31207

Ortega Highway
San Juan Capistrano 1.8

L: San Juan Creek
(San Diego) WQ07-0015 1 1 1

WQ07-0016 Pop Residence (GB070067)
Single Family 

Residence 5/23/2007 12562
Vista Panorama

Santa Ana 0.6
F: Newport Bay

(Santa Ana) WQ07-0016 1 1 1 1 1

WQ07-0017 Bianchi Residence (GB070040)
Single Family 

Residence 6/6/2007 7
Deep Sea

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana) WQ07-0017 1 1 1 1 1

WQ07-0022 Lou Residence (GB070007)
Single Family 

Residence 6/5/2007 3
Pelicans

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana) WQ07-0022 1 1 1

WQ07-0025
West Newport Oil Co. - Banning "700, 702 and 703"  
(OW070001, OW070002, OW070003) 3 New Oil Wells 6/26/2007 5800

Pacific Coast Highway
Costa Mesa 0.3

D: Santa Ana River
(Santa Ana) WQ07-0025 1 1 1 1 1 1 1 1

45 26 37 44 2 4 8 0 1 9 36 13 3 23 14 0 0
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Planning File 
Number 

(WQMP Doc. 
No.)

Treatment Control (Description)

WQ06-0004 1 1 WQ06-0004 Vegetated (Grass) Strips, Porous Pavement Detention (EcoStone), Infiltration Basin

WQ06-0009 1 WQ06-0009

WQ06-0012 1 1 1 1 1 WQ06-0012

WQ06-0014 1 WQ06-0014

WQ06-0022 1 1 1 WQ06-0022
Porous Landscape Detention, Proprietary Control Measures (CSR StormCeptor  
Model 450i)

WQ06-0023 1 1 1 WQ06-0023 Proprietary Control Measures (CDS Technologies Filtration Unit, Model PMSU)

WQ06-0025 1 1 WQ06-0025

WQ06-0026 WQ06-0026

WQ06-0028 1 1 1 WQ06-0028
Vegetated (Grass) Strips, Porous Pavement Detention, Porous Landscape Detention, 
Media Filter

WQ06-0029 1 WQ06-0029 Vegetated (Grass) Strips, Media Filter

WQ06-0030 1 1 1 WQ06-0030

WQ06-0032 1 1 1 1 1 WQ06-0032 Vegetated (Grass) Strips, Vegetated (Grass) Swales

WQ06-0033 1 1 1 WQ06-0033 Proprietary Control Measures (CSR Stormceptor Unit - Model 450I)

WQ06-0034 1 1 WQ06-0034 Vegetated (Grass) Strips, Vegetated (Grass) Swales

WQ06-0035 1 1 1 WQ06-0035
Porous Landscape Detention, Media Filter (AbTech Smart Sponge), Proprietary 
Control Measures (FloGard Trench Drain Filter)

WQ06-0036 1 1 1 WQ06-0036
Porous Landscape Detention, Proprietary Control Measures (CSR Stormceptor Unit - 
Model 450i)

WQ06-0037 1 1 1 WQ06-0037
Vegetated (Grass) Strips, Proprietary Control Measures (FloGard LoPro Catch Basin 
Inlet Matrix Filter)

WQ06-0038 1 WQ06-0038

WQ06-0039 1 1 WQ06-0039 Vegetated (Grass) Strips

WQ06-0040 1 1 1 WQ06-0040 Vegetated (Grass) Strips, Vegetated (Grass) Swales, Porous Landscape Detention

WQ06-0041 1 1 1 WQ06-0041 Vegetated (Grass) Strips, Vegetated (Grass) Swales, Porous Landscape Detention

WQ06-0042 1 1 1 WQ06-0042 Infiltration Basin

WQ06-0043 1 1 1 WQ06-0043
Porous Landscape Detention, Media Filters (Smart Sponge Plus), Proprietary Control 
Measures (Ultra-Urban drainbox filter)

WQ06-0044 1 1 1 1 WQ06-0044

WQ06-0045 1 WQ06-0045

WQ06-0046 1 1 1 1 WQ06-0046 Vegetated (Grass) Strips, Vegetated (Grass) Swales

Page 3 of 4

0037631



 2006-2007 Program Effectiveness Assessment
Table C-7.1  WQMPs Approved

Planning File 
Number 

(WQMP Doc. 
No.) S1

: P
ro

vi
de

 s
to

rm
 d

ra
in

 
sy

st
em

 s
te

nc
ili

ng
 &

 s
ig

na
ge

S2
: D

es
ig

n 
&

 c
on

st
ru

ct
 

ou
td

oo
r m

at
er

ia
l s

to
ra

ge
 

ar
ea

s 
to

 re
du

ce
 p

ol
lu

tio
n 

in
tr

od
uc

tio
n

S3
: D

es
ig

n 
&

 c
on

st
ru

ct
 tr

as
h 

&
 w

as
te

 s
to

ra
ge

 a
re

as
 to

 
re

du
ce

 p
ol

lu
tio

n 
in

tr
od

uc
tio

n

S4
: U

se
 e

ffi
ci

en
t i

rr
ig

at
io

n 
sy

st
em

s 
&

 la
nd

sc
ap

e 
de

si
gn

, 
w

at
er

 c
on

se
rv

at
io

n,
 s

m
ar

t 
co

nt
ro

lle
rs

 &
 s

ou
rc

e 
co

nt
ro

l

S5
: P

ro
te

ct
 s

lo
pe

s 
&

 c
ha

nn
el

s 
&

 p
ro

vi
de

 e
ne

rg
y 

di
ss

ip
at

io
n

S6
: I

nc
or

po
ra

te
 re

qu
ire

m
en

ts
 

ap
pl

ic
ab

le
 to

 in
di

vi
du

al
 

pr
io

rit
y 

pr
oj

ec
t c

at
eg

or
ie

s

A
. D

oc
k 

A
re

as

B
. M

ai
nt

en
an

ce
 B

ay
s

C
.  

Ve
hi

cl
e 

W
as

h 
A

re
as

D
. O

ut
do

or
 P

ro
ce

ss
in

g 
A

re
as

E.
 E

qu
ip

m
en

t W
as

h 
A

re
as

F.
  F

ue
lin

g 
A

re
as

G
.  

H
ill

si
de

 L
an

ds
ca

pi
ng

H
.  

W
as

h 
W

at
er

 C
on

tr
ol

 fo
r 

Fo
od

 P
re

pa
ra

tio
n 

A
re

as

I. 
 C

om
m

un
ity

 C
ar

 W
as

h 
R

ac
ks

Planning File 
Number 

(WQMP Doc. 
No.)

Treatment Control (Description)

WQ06-0047 1 WQ06-0047 Regional Treatment Control per WQ00-0027

WQ06-0048 1 1 1 1 1 1 1 1 1 1 1 WQ06-0048
Retention Lake with wetland planters, lake biofilter beds, dry weather flow pre-
treatment filtration, aeration and stormwater retention.

WQ06-0049 1 1 1 WQ06-0049 Proprietary Control Measures (CSR Stormceptor Unit - Model 450I)

WQ06-0051 1 1 WQ06-0051
Vegetated (grass) swales, Proprietary Control Measures (CSR Stormceptor Unit - 
Model 450i)

WQ06-0052 1 1 WQ06-0052
Vegetated (grass) swales, Media Filter, Proprietary Control Measures (CSI 
StormCeptor)

WQ06-0053 1 1 1 WQ06-0053 Vegetated (Grass) Strips, Proprietary Control Measures [drain inserts)

WQ06-0054 1 1 1 1 1 1 1 1 1 1 1 WQ06-0054
Vegetated (Grass) Swales. Bioretention Basins, Extended Retention Basins/Retention
Lake, StormFilter Units 

WQ07-0001 1 1 WQ07-0001 Vegetated (Grass) Swales

WQ07-0004 1 1 1 WQ07-0004 Vegetated (Grass) Swales

WQ07-0005 1 1 1 WQ07-0005
Porous Landscape Detention, Proprietary Control Measures (CSR Stormceptor Unit - 
Model 450i)

WQ07-0009 1 1 1 1 1 1 1 WQ07-0009 Vegetated (Grass) Swales

WQ07-0010 1 WQ07-0010 Vegetated (Grass) Strips, vegetated (Grass) Swales

WQ07-0011 1 1 1 1 1 1 1 1 1 1 WQ07-0011 Extended Detention Basins, Retention Lake

WQ07-0012 1 1 1 WQ07-0012
Porous Landscape Detention, Media Filters (Flo-Gard trench drain filter), Proprietary 
Control Measures (Ultra-Urban w/Smart Sponge)

WQ07-0013 1 1 1 WQ07-0013 Vegetated (Grass) Strips

WQ07-0015 1 1 WQ07-0015 Vegetated (Grass) Swales, Bioretention

WQ07-0016 1 1 1 1 1 WQ07-0016

WQ07-0017 1 1 1 WQ07-0017
Porous Landscape Detention, Media Filter (Flo-Gard Plus filter inserts, Proprietary 
Control Measures (Ultra-Urban Filter w/Smart Sponge)

WQ07-0022 1 1 WQ07-0022

WQ07-0025 WQ07-0025 Berm and Block Walls to Enclose Site

12 4 29 42 24 9 2 1 3 0 2 1 9 3 3

Page 4 of 4
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 2005-2006 County of Orange Program Effectiveness Assessment
Table C-7.1  WQMPs Approved - Public Projects
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RDMD WQMP 
06-04

Irvine  Avenue Widening from 
Southerly of Mesa Dr. to SE Bristol Public Road 9/20/2007 11.7 Newport Bay X X X X X X Hydrodynamic Vortex 

Separator

RDMD WQMP 
06-06 

Multi-Use Trail, Laguna Coast 
Wilderness Park Public Trail 11/28/2006 1.0 Laguna Coastal 

Streams X X X X Non-Priority Project - 
Treatment not Required

RDMD WQMP 
06-07

Barrier Replacement for Santiago 
Canyon Road Bridge SC-8 Public Bridge 5/9/2007 0.4 Santa Ana River X X Non-Priority Project - 

Treatment not Required

RDMD WQMP 
06-08 Santa Ana River Trail Improvement Public Trail 12/13/2006 6.7 Santa Ana River X X X X X X Non-Priority Project - 

Treatment not Required

Not Applicable - Projects not Fixed Facilities Not Applicable to these Projects (Features 
not Present)

Total 
Number of 

Acres
Watershed 

Treatment Control BMP 
(Description)Project Name and Summary

Planning File 
Number 

(WQMP Doc. 
No.)

Type of Use WQMP 
Approval Date
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 2006-2007 Program Effectiveness Assessment
Table C-7.1  WQMPs Approved
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WQ06-0004 Calco Santa Ana II, LLC - - Tract 16844  (GB060017)
12-unit SFR 

Development 7/13/2006 2584
Santa Ana Avenue
Santa Ana Heights 0.8

G: Newport Bay
(Santa Ana) WQ06-0004 1 1 1 1 1 1 1 1

WQ06-0009 Bluff Homes, LLC.  (GB060022)
4-unit SFR 

Development 8/17/2006 1512
Bluff Place
Santa Ana 1.2

F: Newport Bay
(Santa Ana) WQ06-0009 1 1 1 1 1 1 1

WQ06-0012 Hayes Residence  (GB050172)
Single Family 

Residence 8/15/2006 171
Emerald Bay

Laguna Beach 0.3
I: Laguna Coastal Streams

(San Diego) WQ06-0012 1 1 1 1

WQ06-0014 Jones/Donenfeld Residence (GB060016)
Single Family 

Residence 8/3/2006 80
Emerald Bay

Laguna Beach 0.1
I: Laguna Coastal Streams

(San Diego) WQ06-0014 1 1 1 1 1 1

WQ06-0022 Kamgar Residence (GB050168)
Single Family 

Residence 8/25/2006 5
Deep Sea

Newport Coast 0.6
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0022 1 1 1 1 1

WQ06-0023 Rite Aid Corporation (GB060078) Retail Commercial 7/24/2006 13932
N. Tustin Ave

Santa Ana 1.7
F: Newport Bay

(Santa Ana) WQ06-0023 1 1 1 1 1 1 1 1

WQ06-0025 Balasuriya Residence (GB060080)
Single Family 

Residence 3/29/2007 10321
Overhill Dr
Santa Ana 0.5

F: Newport Bay
(Santa Ana) WQ06-0025 1 1 1

WQ06-0026 Scardino Duplex (GB050129) Duplex 8/4/2006 16382
North Pacific Avenue

Sunset Beach 0.1
C: Huntington Harbor

(Santa Ana) WQ06-0026 1 1

WQ06-0028 
Public Project

Orange County Public Library - Wheeler Branch Library 
(GB060030)

Public Facility - 
Library 7/26/2006 13101

Old Myford Road
Irvine 2.2

F: Newport Bay
(Santa Ana) WQ06-0028 1 1 1 1 1 1 1 1

WQ06-0029 Panorama Vista, LLC. - - Tract 16573  (GB060001)
4-unit SFR 

Development 9/15/2006 12643
Panorama View

Santa Ana 1.0
F: Newport Bay

(Santa Ana) WQ06-0029 1 1 1 1 1 1 1 1

WQ06-0030 Francis Residence (GB060071)
Single Family 

Residence 9/22/2006 145
Emerald Bay

Laguna Beach 0.2
I: Laguna Coastal Streams

(San Diego) WQ06-0030 1 1 1 1

WQ06-0032 Igarashi Residence (GB060094)
Single Family 

Residence 9/11/2006 31232
Via Colinas

Coto De Caza 1.5
L: San Juan Creek

(San Diego) WQ06-0032 1 1 1 1

WQ06-0033 McMackin Residence  (GB060096)
Single Family 

Residence 1/19/2007 8
Mystique

Newport Coast 0.2
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0033 1 1 1 1 1

WQ06-0034 Spear Residence (GB050104)
Single Family 

Residence 10/24/2006 11391
Orange Park Blvd.

Orange Park Acres 1.0
E: Santa Ana River

(Santa Ana) WQ06-0034 1 1 1

WQ06-0035 Ibar Residence (GB060113)
Single Family 

Residence 2/6/2007 28
Fairway Point

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0035 1 1 1 1 1

WQ06-0036 Crail Residence (GB060088)
Single Family 

Residence 11/30/2006 3
Deep Sea

Newport Coast 0.6
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0036 1 1 1 1 1

WQ06-0037 Coto De Caza Life Enrichment Center (GB060044)
Golf and Racquet  

Club 10/23/2006 25301
Vista Del Verde
Coto De Caza 0.3

L: San Juan Creek
(San Diego) WQ06-0037 1 1 1 1 1 1 1 1

WQ06-0038 Reid Residence (GB070053)
Single Family 

Residence 3/7/2007 1115
Emerald Bay

Laguna Beach 0.2
I: Laguna Coastal Streams

(San Diego) WQ06-0038 1 1 1 1 1 1

WQ06-0039 Golshani Residence (GB060103)
Single Family 

Residence 1/11/2007 12288
Circula Panorama

Santa Ana 0.5
F: Newport Bay

(Santa Ana) WQ06-0039 1 1 1

WQ06-0040 Abdi  Residence (GB060084)
Single Family 

Residence 9/15/2006 35
Del Mar

Newport Coast 0.7
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0040 1 1 1 1 1

WQ06-0041 Andry  Residence (GB060085)
Single Family 

Residence 9/15/2006 1
Pelican Crest

Newport Coast 0.7
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0041 1 1 1 1 1

WQ06-0042 Stellar Residence (GB060082)
Single Family 

Residence 6/13/2006 98
Emerald Bay

Laguna Beach 0.2
I: Laguna Coastal Streams

(San Diego) WQ06-0042 1 1 1 1 1

WQ06-0043 Dubrow residence (GB060135)
Single Family 

Residence 10/6/2006 23
Pelican Vista Drive

Newport Coast 0.7
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0043 1 1 1 1 1

WQ06-0044 Emerson Residence (GB060112)
Precise grading in 

front yard area 5/10/2007 9902
Rangeview Drive

Santa Ana 1.2
F: Newport Bay

(Santa Ana) WQ06-0044 1 1 1 1

WQ06-0045
Canyon Crown, LLP.  - - Tract 12365,  Lots 13 & 14  
(GB060157)

2-unit SFR 
Development 2/5/2007

18051 & 
18061

Merlin Street
Modjeska Canyon 0.7

E: Santa Ana River
(Santa Ana) WQ06-0045 1 1 1 1 1

WQ06-0046 Waltman Residence (GB060066)
Single Family 

Residence 8/31/2006 28452
Markuson Road

Modjeska Canyon 1.7
E: Santa Ana River

(Santa Ana) WQ06-0046 1 1 1 1 1 1 1
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WQ06-0047 Conley Residence (GB060161)
Single Family 

Residence 1/19/2007 8
Clear Water

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0047 1 1 1

WQ06-0048
The Ranch Plan PC (PA-1, Sub-Area 1.4) - - Tract 17054 
(GA060037)

 
Residential, 175 

units 1/29/2007 30428
Antonio Pkwy.

San Juan Capistrano 104.9
L: San Juan Creek

(San Diego) WQ06-0048 1 1 1 1 1 1 1 1 1 1 1 1

WQ06-0049
 Mesa Orchard Associates, LLC. - - Tract  16924 
(GB060165)

32-unit SFR 
Development 5/2/2007 1572

Orchard 
Santa Ana 2.2

G: Newport Bay
(Santa Ana) WQ06-0049 1 1 1 1 1

WQ06-0051 Haskell/Rubin Residence (GB060146)
Single Family 

Residence 12/15/2006 9
Deep Sea

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0051 1 1 1 1 1

WQ06-0052 Ghaneian Residence (GB060155)
Single Family 

Residence 12/15/2006 11
Deep Sea

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0052 1 1 1 1 1 1 1

WQ06-0053 Matranga Residence (GB060154)
Single Family 

Residence 12/15/2006 3
Pelican Crest

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana) WQ06-0053 1 1 1 1 1 1 1 1

WQ06-0054 
Preliminary

The Ranch Plan (PA060023) Final Master Area WQMP 
(PA-1, Sub-Areas 1.1 through 1.5)

Residential, UAC, 
Open Space 12/6/2006 n/a

Ortega Highway
San Juan Capistrano 810.0

L: San Juan Creek
(San Diego) WQ06-0054 1 1 1 1 1 1 1 1 1 1 1 1

WQ07-0001
County of Orange - HBP/Decinses Properties - -
Strawberry Farms Golf Club (GB060168)

Golf School Bldg. 
Erosion Control 1/26/2007 11

Strawberry Farms Rd.
Irvine 2.4

F: Newport Bay
(Santa Ana) WQ07-0001 1 1 1 1 1 1

WQ07-0004 Hill Residence (GB060142)
Single Family 

Residence 6/12/2007 10713
Crawford Canyon

Santa Ana 0.3
F: Newport Bay

(Santa Ana) WQ07-0004 1 1 1 1 1

WQ07-0005 Dhillon Residence (GB060181)
Single Family 

Residence 4/17/2007 14
Mystique

Newport Coast 0.6
H: Los Trancos - Muddy Creek

(Santa Ana) WQ07-0005 1 1 1 1 1

WQ07-0009
The Ranch Plan PC (PA-1, Sub-Area 1.3) - - Tract 17053 
(GA070002)

UAC; Wellness 
Center 5/24/2007 28706

Ortega Highway
San Juan Capistrano 30.5

L: San Juan Creek
(San Diego) WQ07-0009 1 1 1 1 1 1 1 1 1 1

WQ07-0010 Tustin Corners, LLC. (GB070049)
3-unit SFR 

Development 6/1/2006 13002
Chaplet Place

Tustin 0.4
F: Newport Bay

(Santa Ana) WQ07-0010 1 1

WQ07-0011
The Ranch Plan PC (PA-1, Sub-Areas 1.1 and 1.2) - - 
Tract 17051 (GA070046) and Tract 17052 (GA060045)

837 Mixed 
Residential Units 4/13/2007 30428

Antonio Pkwy
San Juan Capistrano 403.0

L: San Juan Creek
(San Diego) WQ07-0011 1 1 1 1 1 1 1 1 1 1 1

WQ07-0012 Albert Residence (GB070051)
Single Family 

Residence 6/18/2007 11
Clear Water 

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana) WQ07-0012 1 1 1 1 1

WQ07-0013 Rancho Mission Viejo Headquarters (GB060179)
Bunk House, Car 

Barn, Office 6/8/2006 28811
Ortega Highway

San Juan Capistrano 2.7
L: San Juan Creek

(San Diego) WQ07-0013 1 1 1 1 1 1 1

WQ07-0015
RMV Community Development, LLC - Rancho Mission 
Viejo Housing Relocation (GB060183)

Ranch Housing 
Relocation 5/25/2007 31207

Ortega Highway
San Juan Capistrano 1.8

L: San Juan Creek
(San Diego) WQ07-0015 1 1 1

WQ07-0016 Pop Residence (GB070067)
Single Family 

Residence 5/23/2007 12562
Vista Panorama

Santa Ana 0.6
F: Newport Bay

(Santa Ana) WQ07-0016 1 1 1 1 1

WQ07-0017 Bianchi Residence (GB070040)
Single Family 

Residence 6/6/2007 7
Deep Sea

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana) WQ07-0017 1 1 1 1 1

WQ07-0022 Lou Residence (GB070007)
Single Family 

Residence 6/5/2007 3
Pelicans

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana) WQ07-0022 1 1 1

WQ07-0025
West Newport Oil Co. - Banning "700, 702 and 703"  
(OW070001, OW070002, OW070003) 3 New Oil Wells 6/26/2007 5800

Pacific Coast Highway
Costa Mesa 0.3

D: Santa Ana River
(Santa Ana) WQ07-0025 1 1 1 1 1 1 1 1

45 26 37 44 2 4 8 0 1 9 36 13 3 23 14 0

0037637
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Planning File 
Number 

(WQMP Doc. 
No.)

Treatment Control (Description)

WQ06-0004 1 1 WQ06-0004 Vegetated (Grass) Strips, Porous Pavement Detention (EcoStone), Infiltration Basin

WQ06-0009 1 WQ06-0009

WQ06-0012 1 1 1 1 1 WQ06-0012

WQ06-0014 1 WQ06-0014

WQ06-0022 1 1 1 WQ06-0022
Porous Landscape Detention, Proprietary Control Measures (CSR StormCeptor  Model 
450i)

WQ06-0023 1 1 1 WQ06-0023 Proprietary Control Measures (CDS Technologies Filtration Unit, Model PMSU)

WQ06-0025 1 1 WQ06-0025

WQ06-0026 WQ06-0026

WQ06-0028 1 1 1 WQ06-0028
Vegetated (Grass) Strips, Porous Pavement Detention, Porous Landscape Detention, 
Media Filter

WQ06-0029 1 WQ06-0029 Vegetated (Grass) Strips, Media Filter

WQ06-0030 1 1 1 WQ06-0030

WQ06-0032 1 1 1 1 1 WQ06-0032 Vegetated (Grass) Strips, Vegetated (Grass) Swales

WQ06-0033 1 1 1 WQ06-0033 Proprietary Control Measures (CSR Stormceptor Unit - Model 450I)

WQ06-0034 1 1 WQ06-0034 Vegetated (Grass) Strips, Vegetated (Grass) Swales

WQ06-0035 1 1 1 WQ06-0035
Porous Landscape Detention, Media Filter (AbTech Smart Sponge), Proprietary 
Control Measures (FloGard Trench Drain Filter)

WQ06-0036 1 1 1 WQ06-0036
Porous Landscape Detention, Proprietary Control Measures (CSR Stormceptor Unit - 
Model 450i)

WQ06-0037 1 1 1 WQ06-0037
Vegetated (Grass) Strips, Proprietary Control Measures (FloGard LoPro Catch Basin 
Inlet Matrix Filter)

WQ06-0038 1 WQ06-0038

WQ06-0039 1 1 WQ06-0039 Vegetated (Grass) Strips

WQ06-0040 1 1 1 WQ06-0040 Vegetated (Grass) Strips, Vegetated (Grass) Swales, Porous Landscape Detention

WQ06-0041 1 1 1 WQ06-0041 Vegetated (Grass) Strips, Vegetated (Grass) Swales, Porous Landscape Detention

WQ06-0042 1 1 1 WQ06-0042 Infiltration Basin

WQ06-0043 1 1 1 WQ06-0043
Porous Landscape Detention, Media Filters (Smart Sponge Plus), Proprietary Control 
Measures (Ultra-Urban drainbox filter)

WQ06-0044 1 1 1 1 WQ06-0044

WQ06-0045 1 WQ06-0045

WQ06-0046 1 1 1 1 WQ06-0046 Vegetated (Grass) Strips, Vegetated (Grass) Swales

0037640
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Planning File 
Number 

(WQMP Doc. 
No.)

Treatment Control (Description)

WQ06-0047 1 WQ06-0047 Regional Treatment Control per WQ00-0027

WQ06-0048 1 1 1 1 1 1 1 1 1 1 1 WQ06-0048
Retention Lake with wetland planters, lake biofilter beds, dry weather flow pre-
treatment filtration, aeration and stormwater retention.

WQ06-0049 1 1 1 WQ06-0049 Proprietary Control Measures (CSR Stormceptor Unit - Model 450I)

WQ06-0051 1 1 WQ06-0051
Vegetated (grass) swales, Proprietary Control Measures (CSR Stormceptor Unit - 
Model 450i)

WQ06-0052 1 1 WQ06-0052
Vegetated (grass) swales, Media Filter, Proprietary Control Measures (CSI 
StormCeptor)

WQ06-0053 1 1 1 WQ06-0053 Vegetated (Grass) Strips, Proprietary Control Measures [drain inserts)

WQ06-0054 1 1 1 1 1 1 1 1 1 1 1 WQ06-0054
Vegetated (Grass) Swales. Bioretention Basins, Extended Retention Basins/Retention 
Lake, StormFilter Units 

WQ07-0001 1 1 WQ07-0001 Vegetated (Grass) Swales

WQ07-0004 1 1 1 WQ07-0004 Vegetated (Grass) Swales

WQ07-0005 1 1 1 WQ07-0005
Porous Landscape Detention, Proprietary Control Measures (CSR Stormceptor Unit - 
Model 450i)

WQ07-0009 1 1 1 1 1 1 1 WQ07-0009 Vegetated (Grass) Swales

WQ07-0010 1 WQ07-0010 Vegetated (Grass) Strips, vegetated (Grass) Swales

WQ07-0011 1 1 1 1 1 1 1 1 1 1 WQ07-0011 Extended Detention Basins, Retention Lake

WQ07-0012 1 1 1 WQ07-0012
Porous Landscape Detention, Media Filters (Flo-Gard trench drain filter), Proprietary 
Control Measures (Ultra-Urban w/Smart Sponge)

WQ07-0013 1 1 1 WQ07-0013 Vegetated (Grass) Strips

WQ07-0015 1 1 WQ07-0015 Vegetated (Grass) Swales, Bioretention

WQ07-0016 1 1 1 1 1 WQ07-0016

WQ07-0017 1 1 1 WQ07-0017
Porous Landscape Detention, Media Filter (Flo-Gard Plus filter inserts, Proprietary 
Control Measures (Ultra-Urban Filter w/Smart Sponge)

WQ07-0022 1 1 WQ07-0022

WQ07-0025 WQ07-0025 Berm and Block Walls to Enclose Site

12 4 29 42 24 9 2 1 3 0 2 1 9 3 3

0037641
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RDMD WQMP 
06-04

Irvine  Avenue Widening from 
Southerly of Mesa Dr. to SE Bristol Public Road 9/20/2007 11.7 Newport Bay X X X X X X

Hydrodynamic Vortex 
Separator

RDMD WQMP 
06-06 

Multi-Use Trail, Laguna Coast 
Wilderness Park Public Trail 11/28/2006 1.0

Laguna Coastal 
Streams X X X X

Non-Priority Project - 
Treatment not Required

RDMD WQMP 
06-07

Barrier Replacement for Santiago 
Canyon Road Bridge SC-8 Public Bridge 5/9/2007 0.4 Santa Ana River X X

Non-Priority Project - 
Treatment not Required

RDMD WQMP 
06-08 Santa Ana River Trail Improvement Public Trail 12/13/2006 6.7 Santa Ana River X X X X X X

Non-Priority Project - 
Treatment not Required

Treatment Control BMP 
(Description)Project Name and Summary

Planning File 
Number 

(WQMP Doc. 
No.)

Type of Use
WQMP 

Approval 
Date

Not Applicable - Projects not Fixed Facilities Not Applicable to these Projects (Features 
not Present)

Total 
Number of 

Acres
Watershed 

0037642



County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? Priority

17 GA050035 4998 Los Patos Avenue Huntington Harbor 72.34 No High
114 GB070039 4472 Los Patos Avenue Huntington Harbor 12.5 No High

12 GA030006 23235 Reef Point Drive
Los Trancos/
Muddy Creek 572 No High

45 GB050077 22294 Blue Shore
Los Trancos/
Muddy Creek 5.86 No High

58 GB050143 22827 Reef Point Drive
Los Trancos/
Muddy Creek 0 No High

70 GB060039 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 5.5 No High

71 GB060045 4 Seawatch
Los Trancos/
Muddy Creek 9.8 No High

72 GB060062 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 2.63 No High

89 GB060133 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 9 No High

98 GB060167 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 1.99 No High

108 GB070010 15 Avalon Vista
Los Trancos/
Muddy Creek 1.29 No High

127 NR060037 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 5.5 No High

138 NR060250 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No High

140 NR060390 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No High

190 RS050634 6 Skyridge
Los Trancos/
Muddy Creek 0 No High

191 RS050635 6 Skyridge
Los Trancos/
Muddy Creek 0 No High

263 RS061340 9 Avalon Vista
Los Trancos/
Muddy Creek 0 No High

504 RT050454 25 Offshore
Los Trancos/
Muddy Creek 0 No High

505 RT050455 23 Offshore
Los Trancos/
Muddy Creek 0 No High

506 RT050456 21 Offshore
Los Trancos/
Muddy Creek 0 No High

507 RT050457 37 Moon Shell
Los Trancos/
Muddy Creek 0 No High

508 RT050458 35 Moon Shell
Los Trancos/
Muddy Creek 0 No High

509 RT050459 33 Moon Shell
Los Trancos/
Muddy Creek 0 No High

Address

Page 1 of 32
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

20 GA060036 1857 Carmichael Drive
San Gabriel River/

Coyote Creek 25 No High
6 EL050839 6311 Black Star Canyon Road Santa Ana River 167.3 No High
8 GA000014 15505 Lincoln Avenue Santa Ana River 100 No High
84 GB060111 4578 Los Patos Avenue Huntington Harbor 7.6 No Medium
92 GB060138 4578 Los Patos Avenue Huntington Harbor 1.86 No Medium
93 GB060140 4456 Los Patos Avenue Huntington Harbor 2.4 No Medium
161 NR070434 16571 Highway Huntington Harbor 0.01 No Medium

14 GA050017 11 Avalon Vista
Los Trancos/
Muddy Creek 0.74 No Medium

22 GB000245 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 6.5 No Medium

61 GB050157 7 Sunrise
Los Trancos/
Muddy Creek 1.95 No Medium

91 GB060137 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 26.62 No Medium

100 GB060170 37 South Sur
Los Trancos/
Muddy Creek 1.5 No Medium

110 GB070017 22345 Reef Point Drive
Los Trancos/
Muddy Creek 13.3 No Medium

122 GB980218 4 Fairway Point
Los Trancos/
Muddy Creek 2.1 No Medium

128 NR060048 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

129 NR060049 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

132 NR060105 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

133 NR060139 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 20 No Medium

134 NR060177 22556
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

135 NR060178 22556
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

186 RS050257 1 Avalon Vista
Los Trancos/
Muddy Creek 0.88 No Medium

905 SW060347 1 Avalon Vista
Los Trancos/
Muddy Creek 0 No Medium

19 GA060031 8627 Portola Parkway Newport Bay 4.1 No Medium
29 GB040127 9961 Foxrun Road Newport Bay 0.92 No Medium
69 GB060030 13101 Old Myford Road Newport Bay 2.2 No Medium
99 GB060168 11 Strawberry Farms Road Newport Bay 0.87 No Medium
119 GB070080 19300 Ike Jones Road Newport Bay 1.52 No Medium
130 NR060051 13101 Old Myford Road Newport Bay 0 No Medium

Page 2 of 32
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

203 RS051686 11251 La Vereda Drive Newport Bay 0 No Medium
574 RW060216 10121 Cowan Heights Drive Newport Bay 0 No Medium
907 SW060376 11331 Covey Lane Newport Bay 0 No Medium

302 RS061922 10411 Perdido Street
San Gabriel River/

Coyote Creek 0.01 No Medium
37 GB050025 2618 Santa Ana Avenue Santa Ana River 0.88 No Medium
10 GA020001 18488 Country Home Road Santa Ana River 9.3 No Medium
11 GA020009 26982 Baker Canyon Road Santa Ana River 1 No Medium
26 GB020281 11108 Meads Avenue Santa Ana River 3.75 No Medium
175 RS040509 14311 Ladd Canyon Road Santa Ana River 1.5 No Medium
50 GB050092 16931 Pacific Avenue Huntington Harbor 0.06 No Low
56 GB050129 16382 Pacific Avenue Huntington Harbor 0.08 No Low
65 GB060011 14771 Harper Street Huntington Harbor 0.28 No Low
86 GB060128 16957 9th Street Huntington Harbor 0.06 No Low
101 GB060178 8632 Madison Avenue Huntington Harbor 0.07 No Low
107 GB070008 2922 Glenroy Place Huntington Harbor 0.3 No Low
121 GB070120 3301 Donnie Ann Road Huntington Harbor 0.25 No Low
151 NR070033 8180 13th Street Huntington Harbor 0.01 No Low
164 NR070504 16771 Highway Huntington Harbor 0 No Low
233 RS060816 2882 Coleridge Drive Huntington Harbor 0 No Low
288 RS061626 11376 Baskerville Road Huntington Harbor 0.2 No Low
316 RS070031 3111 Donnie Ann Road Huntington Harbor 0 No Low
338 RS070229 11372 Foster Road Huntington Harbor 0.31 No Low
347 RS070314 11302 Martha Ann Drive Huntington Harbor 0.01 No Low
429 RS070927 2782 Kempton Drive Huntington Harbor 0.01 No Low
439 RS070986 12121 Oak Leaf Drive Huntington Harbor 0.01 No Low
498 RS071455 3221 St Albans Drive Huntington Harbor 0.01 No Low
501 RS071512 11402 Baskerville Road Huntington Harbor 0.01 No Low
898 SW050327 3311 Rossmoor Way Huntington Harbor 0 No Low
928 SW070270 3152 Druid Lane Huntington Harbor 0.01 No Low
930 SW070281 3181 Oak Grove Road Huntington Harbor 0.01 No Low
932 SW070283 4472 Oceanridge Drive Huntington Harbor 0.01 No Low
933 SW070284 4502 Oceanridge Drive Huntington Harbor 0.01 No Low
934 SW070285 3306 Druid Lane Huntington Harbor 0.01 No Low
936 SW070294 12431 Kensington Road Huntington Harbor 0.01 No Low
939 SW070310 3361 Cortese Drive Huntington Harbor 0.01 No Low
1 DM070007 14791 Adams Street Huntington Harbor 0 No Low
3 DM070027 3051 Inverness Drive Huntington Harbor 0 No Low
5 DM070056 3202 Orlando Road Huntington Harbor 0 No Low
7 EL070683 16601 Highway Huntington Harbor 0 No Low
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111 GB070018 3202 Orlando Road Huntington Harbor 0 No Low
124 ME070199 16601 Highway Huntington Harbor 0 No Low
136 NR060207 16601 Highway Huntington Harbor 0 No Low
171 PB070441 16601 Highway Huntington Harbor 0 No Low
195 RS051123 12301 Martha Ann Drive Huntington Harbor 0 No Low
197 RS051343 16931 Pacific Avenue Huntington Harbor 0 No Low
198 RS051390 14692 Van Buren Street Huntington Harbor 0 No Low
202 RS051575 2631 Piedmont Avenue Huntington Harbor 0 No Low
204 RS051696 12201 Silver Fox Road Huntington Harbor 0 No Low
207 RS052026 14652 Monroe Street Huntington Harbor 0 No Low
208 RS052027 14652 Monroe Street Huntington Harbor 0 No Low
219 RS060111 14771 Harper Street Huntington Harbor 0 No Low
232 RS060801 15662 Jefferson Street Huntington Harbor 0 No Low
235 RS060883 3332 Kenilworth Drive Huntington Harbor 0 No Low
236 RS060901 14902 Newland Street Huntington Harbor 0 No Low
237 RS060924 2822 Copa De Oro Drive Huntington Harbor 0 No Low
239 RS060949 2922 Kempton Drive Huntington Harbor 0 No Low
244 RS060980 2921 Edgeley Place Huntington Harbor 0 No Low
247 RS061039 3102 Copa De Oro Drive Huntington Harbor 0 No Low
257 RS061213 12141 Christy Lane Huntington Harbor 0 No Low
266 RS061379 3092 Copa De Oro Drive Huntington Harbor 0 No Low
269 RS061450 11622 Martha Ann Drive Huntington Harbor 0 No Low
270 RS061451 11622 Martha Ann Drive Huntington Harbor 0 No Low
274 RS061502 3122 Hill Rose Drive Huntington Harbor 0 No Low
280 RS061539 11732 Norgrove Lane Huntington Harbor 0 No Low
281 RS061542 3091 Inverness Drive Huntington Harbor 0 No Low
283 RS061567 3281 Quail Run Road Huntington Harbor 0 No Low
285 RS061603 14702 Jefferson Street Huntington Harbor 0 No Low
286 RS061616 3262 Druid Lane Huntington Harbor 0 No Low
291 RS061721 2761 Oak Knoll Drive Huntington Harbor 0 No Low
293 RS061796 11181 Wembley Road Huntington Harbor 0 No Low
295 RS061859 3182 Main Way Drive Huntington Harbor 0 No Low
299 RS061902 14702 Jefferson Street Huntington Harbor 0 No Low
300 RS061903 14702 Jefferson Street Huntington Harbor 0 No Low
304 RS061978 11582 Harrisburg Road Huntington Harbor 0 No Low
305 RS061980 11582 Harrisburg Road Huntington Harbor 0 No Low
306 RS062019 14652 Monroe Street Huntington Harbor 0 No Low
317 RS070033 2672 Kempton Drive Huntington Harbor 0 No Low
323 RS070076 3251 Quail Run Road Huntington Harbor 0 No Low
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332 RS070170 14793 Adams Street Huntington Harbor 0 No Low
333 RS070171 14793 Adams Street Huntington Harbor 0 No Low
335 RS070196 12472 Foster Road Huntington Harbor 0 No Low
340 RS070264 3301 Donnie Ann Road Huntington Harbor 0 No Low
341 RS070268 14585 Wilson Street Huntington Harbor 0 No Low
355 RS070396 3052 Walker Lee Drive Huntington Harbor 0 No Low
357 RS070407 12522 Argyle Drive Huntington Harbor 0 No Low
369 RS070478 3222 Brimhall Drive Huntington Harbor 0 No Low
372 RS070498 12291 Kensington Road Huntington Harbor 0 No Low
373 RS070504 3081 Main Way Drive Huntington Harbor 0 No Low
380 RS070549 11822 Kensington Road Huntington Harbor 0 No Low
383 RS070572 12161 Chianti Drive Huntington Harbor 0 No Low
391 RS070653 14791 Monroe Street Huntington Harbor 0 No Low
393 RS070666 3401 Rowena Drive Huntington Harbor 0 No Low
394 RS070667 14631 Harper Street Huntington Harbor 0 No Low
398 RS070689 2701 St Albans Drive Huntington Harbor 0 No Low
401 RS070707 2932 Glenroy Place Huntington Harbor 0 No Low
415 RS070846 11522 Davenport Road Huntington Harbor 0 No Low
417 RS070868 3212 Orlando Road Huntington Harbor 0 No Low
440 RS070996 14652 Newland Street Huntington Harbor 0 No Low
443 RS071033 11295 Foster Road Huntington Harbor 0 No Low
445 RS071045 3252 Ruth Elaine Drive Huntington Harbor 0 No Low
446 RS071056 2972 Bostonian Drive Huntington Harbor 0 No Low
450 RS071087 2721 Copa De Oro Drive Huntington Harbor 0 No Low
451 RS071089 2941 Edgeley Place Huntington Harbor 0 No Low
452 RS071109 3251 Kenilworth Drive Huntington Harbor 0 No Low
454 RS071138 2672 Coleridge Drive Huntington Harbor 0 No Low
464 RS071233 3122 Copa De Oro Drive Huntington Harbor 0 No Low
465 RS071234 3122 Copa De Oro Drive Huntington Harbor 0 No Low
467 RS071248 12121 Foster Road Huntington Harbor 0 No Low
475 RS071290 2931 Glenroy Place Huntington Harbor 0 No Low
476 RS071300 2851 Copa De Oro Drive Huntington Harbor 0 No Low
485 RS071352 3162 Brimhall Drive Huntington Harbor 0 No Low
531 RT060152 4472 Oceanridge Drive Huntington Harbor 0 No Low
532 RT060153 4482 Oceanridge Drive Huntington Harbor 0 No Low
533 RT060154 4492 Oceanridge Drive Huntington Harbor 0 No Low
534 RT060155 4502 Oceanridge Drive Huntington Harbor 0 No Low
535 RT060156 4512 Oceanridge Drive Huntington Harbor 0 No Low
540 RT070014 17271 Chatham Lane Huntington Harbor 7.6 No Low
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541 RT070015 17261 Chatham Lane Huntington Harbor 7.6 No Low
542 RT070016 17251 Chatham Lane Huntington Harbor 7.6 No Low
543 RT070017 4591 Winthrop Drive Huntington Harbor 7.6 No Low
544 RT070018 4601 Winthrop Drive Huntington Harbor 7.6 No Low
545 RT070019 4611 Winthrop Drive Huntington Harbor 7.6 No Low
546 RT070020 4621 Winthrop Drive Huntington Harbor 7.6 No Low
547 RT070021 4631 Winthrop Drive Huntington Harbor 7.6 No Low
548 RT070022 4632 Winthrop Drive Huntington Harbor 7.6 No Low
549 RT070023 4622 Winthrop Drive Huntington Harbor 7.6 No Low
550 RT070024 4612 Winthrop Drive Huntington Harbor 7.6 No Low
551 RT070025 4602 Winthrop Drive Huntington Harbor 7.6 No Low
552 RT070026 4592 Winthrop Drive Huntington Harbor 7.6 No Low
553 RT070027 4791 Coveview Drive Huntington Harbor 12.5 No Low
554 RT070028 4801 Coveview Drive Huntington Harbor 12.5 No Low
555 RT070029 4811 Coveview Drive Huntington Harbor 12.5 No Low
556 RT070030 4821 Coveview Drive Huntington Harbor 12.5 No Low
557 RT070031 17272 Tidalridge Lane Huntington Harbor 12.5 No Low
558 RT070032 17282 Tidalridge Lane Huntington Harbor 12.5 No Low
559 RT070033 17292 Tidalridge Lane Huntington Harbor 12.5 No Low
560 RT070034 17302 Tidalridge Lane Huntington Harbor 12.5 No Low
561 RT070035 17312 Tidalridge Lane Huntington Harbor 12.5 No Low
562 RT070036 17322 Tidalridge Lane Huntington Harbor 12.5 No Low
694 RW060713 4578 Los Patos Avenue Huntington Harbor 0 No Low
695 RW060714 4578 Los Patos Avenue Huntington Harbor 0 No Low
696 RW060716 4578 Los Patos Avenue Huntington Harbor 0 No Low
697 RW060717 4416 Los Patos Avenue Huntington Harbor 0 No Low
698 RW060718 4416 Los Patos Avenue Huntington Harbor 0 No Low
699 RW060719 4472 Los Patos Avenue Huntington Harbor 0 No Low
700 RW060720 4472 Los Patos Avenue Huntington Harbor 0 No Low
701 RW060721 4472 Los Patos Avenue Huntington Harbor 0 No Low
702 RW060722 4472 Los Patos Avenue Huntington Harbor 0 No Low
703 RW060723 4444 Los Patos Avenue Huntington Harbor 0 No Low
704 RW060724 4444 Los Patos Avenue Huntington Harbor 0 No Low
734 RW070004 4416 Los Patos Avenue Huntington Harbor 0 No Low
735 RW070006 4416 Los Patos Avenue Huntington Harbor 0 No Low
736 RW070007 4444 Los Patos Avenue Huntington Harbor 0 No Low
737 RW070012 4416 Los Patos Avenue Huntington Harbor 0 No Low
738 RW070013 4472 Los Patos Avenue Huntington Harbor 0 No Low
739 RW070014 4444 Los Patos Avenue Huntington Harbor 0 No Low
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900 SW060200 2921 Edgeley Place Huntington Harbor 0 No Low
902 SW060309 2631 Piedmont Avenue Huntington Harbor 0 No Low

9 GA000019 7528 Ridge Park Road
Los Trancos/
Muddy Creek 0.9 No Low

21 GA990039 23245 Reef Point Drive
Los Trancos/
Muddy Creek 0.9 No Low

23 GB010046 9 Beachcrest
Los Trancos/
Muddy Creek 0.75 No Low

24 GB010047 25 Skyridge
Los Trancos/
Muddy Creek 0.75 No Low

28 GB040083 9 Island Vista
Los Trancos/
Muddy Creek 0.34 No Low

30 GB040159 2 Sunset Harbor
Los Trancos/
Muddy Creek 0 No Low

32 GB050002 11 Offshore
Los Trancos/
Muddy Creek 2.64 No Low

40 GB050046 6 Skyridge
Los Trancos/
Muddy Creek 1.59 No Low

42 GB050053 19 Avalon Vista
Los Trancos/
Muddy Creek 0.56 No Low

48 GB050085 6 Shoreview
Los Trancos/
Muddy Creek 0.3 No Low

81 GB060100 28 Deep Sea
Los Trancos/
Muddy Creek 0.44 No Low

95 GB060146 9 Deep Sea
Los Trancos/
Muddy Creek 0.44 No Low

105 GB070006 7 Pelicans Drive
Los Trancos/
Muddy Creek 0.53 No Low

142 NR060439 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

143 NR060440 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

145 NR060456 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

146 NR060475 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

147 NR060476 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

148 NR060478 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

152 NR070043 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

153 NR070044 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

154 NR070045 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low
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177 RS041086 9 Island Vista
Los Trancos/
Muddy Creek 0 No Low

181 RS042166 3 Tidecrest
Los Trancos/
Muddy Creek 0 No Low

182 RS042211 2 Sunset Harbor
Los Trancos/
Muddy Creek 0 No Low

187 RS050258 1 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

188 RS050259 1 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

292 RS061782 1 Shadowcast
Los Trancos/
Muddy Creek 0.01 No Low

334 RS070189 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

477 RS071305 8 Cliffhouse Bluff
Los Trancos/
Muddy Creek 290 No Low

481 RS071311 7 Moon Shell
Los Trancos/
Muddy Creek 544 No Low

484 RS071335 7 Pacific Winds
Los Trancos/
Muddy Creek 289 No Low

486 RS071360 11 Moon Shell
Los Trancos/
Muddy Creek 0.01 No Low

487 RS071361 11 Moon Shell
Los Trancos/
Muddy Creek 0.01 No Low

488 RS071362 11 Moon Shell
Los Trancos/
Muddy Creek 0.01 No Low

495 RS071411 8 Night Sky
Los Trancos/
Muddy Creek 0.01 No Low

526 RT050607 5 Offshore
Los Trancos/
Muddy Creek 2.64 No Low

527 RT050608 1 Offshore
Los Trancos/
Muddy Creek 2.64 No Low

528 RT050609 6 Offshore
Los Trancos/
Muddy Creek 8.3 No Low

529 RT050610 8 Offshore
Los Trancos/
Muddy Creek 8.3 No Low

530 RT050611 10 Offshore
Los Trancos/
Muddy Creek 8.3 No Low

563 RW030397 2 Pacific Winds
Los Trancos/
Muddy Creek 0.1 No Low

565 RW050261 35 Skyridge
Los Trancos/
Muddy Creek 0 No Low

575 RW060257 23 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

576 RW060258 35 Moon Shell
Los Trancos/
Muddy Creek 0 No Low
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577 RW060259 37 Offshore
Los Trancos/
Muddy Creek 0 No Low

578 RW060260 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

579 RW060261 33 Offshore
Los Trancos/
Muddy Creek 0 No Low

580 RW060262 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

581 RW060263 29 Offshore
Los Trancos/
Muddy Creek 0 No Low

582 RW060264 27 Offshore
Los Trancos/
Muddy Creek 0 No Low

583 RW060265 25 Offshore
Los Trancos/
Muddy Creek 0 No Low

584 RW060266 23 Offshore
Los Trancos/
Muddy Creek 0 No Low

585 RW060267 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

586 RW060268 21 Offshore
Los Trancos/
Muddy Creek 0 No Low

587 RW060269 10 Sea Glass
Los Trancos/
Muddy Creek 0 No Low

588 RW060270 10 Sea Glass
Los Trancos/
Muddy Creek 0 No Low

589 RW060271 10 Sea Glass
Los Trancos/
Muddy Creek 0 No Low

590 RW060272 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

591 RW060273 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

592 RW060274 40 Offshore
Los Trancos/
Muddy Creek 0 No Low

593 RW060275 42 Offshore
Los Trancos/
Muddy Creek 0 No Low

594 RW060276 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

595 RW060277 40 Offshore
Los Trancos/
Muddy Creek 0 No Low

596 RW060278 41 Offshore
Los Trancos/
Muddy Creek 0 No Low

597 RW060279 43 Offshore
Los Trancos/
Muddy Creek 0 No Low

598 RW060280 45 Offshore
Los Trancos/
Muddy Creek 0 No Low

599 RW060281 29 Offshore
Los Trancos/
Muddy Creek 0 No Low
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600 RW060282 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

601 RW060283 33 Offshore
Los Trancos/
Muddy Creek 0 No Low

602 RW060284 37 Offshore
Los Trancos/
Muddy Creek 0 No Low

603 RW060285 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

604 RW060286 21 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

605 RW060287 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

606 RW060288 27 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

607 RW060289 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

608 RW060290 31 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

609 RW060291 33 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

610 RW060292 37 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

611 RW060293 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

612 RW060294 33 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

613 RW060295 23 Offshore
Los Trancos/
Muddy Creek 0 No Low

614 RW060296 23 Offshore
Los Trancos/
Muddy Creek 0 No Low

615 RW060298 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

616 RW060299 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

617 RW060300 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

618 RW060301 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

619 RW060302 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

620 RW060303 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

621 RW060304 45 Offshore
Los Trancos/
Muddy Creek 0 No Low

622 RW060305 45 Offshore
Los Trancos/
Muddy Creek 0 No Low
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623 RW060306 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

624 RW060307 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

625 RW060308 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

626 RW060309 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

627 RW060310 35 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

628 RW060311 35 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

681 RW060492 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

682 RW060493 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

683 RW060494 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

705 RW060728 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

706 RW060729 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

707 RW060730 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

709 RW060737 12 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

710 RW060738 12 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

711 RW060739 12 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

712 RW060754 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

713 RW060755 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

714 RW060756 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

715 RW060757 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

716 RW060758 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

717 RW060759 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

718 RW060760 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

719 RW060761 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low
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720 RW060765 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

721 RW060766 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

722 RW060767 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

723 RW060768 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

724 RW060769 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

725 RW060770 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

726 RW060771 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

727 RW060773 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

728 RW060780 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

729 RW060781 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

730 RW060782 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

731 RW060783 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

732 RW060784 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

733 RW060785 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

748 RW070199 32 Archipelago Drive
Los Trancos/
Muddy Creek 0 No Low

750 RW070219 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

751 RW070220 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

752 RW070221 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

806 RW070349 22572
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0.01 No Low

841 RW070594 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

842 RW070595 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

843 RW070596 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

844 RW070597 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

Page 12 of 32

0037654



County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

845 RW070598 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

846 RW070599 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

847 RW070600 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

859 RW070720 56 Shoreridge
Los Trancos/
Muddy Creek 0.01 No Low

861 SA030107 25 Skyridge
Los Trancos/
Muddy Creek 0.1 No Low

862 SA030126 58 Twilight Bluff
Los Trancos/
Muddy Creek 0.01 No Low

863 SA050027 6 Surfspray Bluff
Los Trancos/
Muddy Creek 0 No Low

864 SA050056 1 Observatory
Los Trancos/
Muddy Creek 0 No Low

865 SA050067 4 Stonepath
Los Trancos/
Muddy Creek 0 No Low

866 SA050075 2 Sunset Harbor
Los Trancos/
Muddy Creek 0 No Low

868 SA060080 35 Del Mar
Los Trancos/
Muddy Creek 0 No Low

869 SA070006 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

870 SA070024 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

871 SA070026 7 Pacific Winds
Los Trancos/
Muddy Creek 0 No Low

874 SA070076 5 Star Catcher
Los Trancos/
Muddy Creek 0.01 No Low

877 SW020225 5 Marciana Drive
Los Trancos/
Muddy Creek 0 No Low

878 SW020367 6 Via Cristallo
Los Trancos/
Muddy Creek 0 No Low

881 SW020482 44 Via Burrone
Los Trancos/
Muddy Creek 0 No Low

882 SW030083 7 Sandy Cove
Los Trancos/
Muddy Creek 0 No Low

886 SW030242 17 Vista Luci
Los Trancos/
Muddy Creek 0 No Low

887 SW030385 1 Via Naples
Los Trancos/
Muddy Creek 0 No Low

889 SW040233 7 Skycrest
Los Trancos/
Muddy Creek 0 No Low

894 SW050205 19 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

Page 13 of 32

0037655



County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

896 SW050216 9 Island Vista
Los Trancos/
Muddy Creek 0 No Low

897 SW050299 19 Observatory
Los Trancos/
Muddy Creek 0 No Low

903 SW060334 174 Sidney Bay Drive
Los Trancos/
Muddy Creek 0 No Low

906 SW060358 22 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

910 SW060422 22 Coral Cay
Los Trancos/
Muddy Creek 0 No Low

912 SW070013 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

913 SW070027 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

914 SW070039 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

917 SW070068 33 Pacific Mist
Los Trancos/
Muddy Creek 0 No Low

918 SW070071 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

919 SW070072 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

920 SW070078 8 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

922 SW070091 9 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

15 GA050018 15 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

44 GB050069 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 4.37 No Low

47 GB050081 56 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

54 GB050109 3 Avalon Vista
Los Trancos/
Muddy Creek 0.27 No Low

55 GB050126 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0.55 No Low

59 GB050150 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

63 GB050166 37 Del Mar
Los Trancos/
Muddy Creek 0.72 No Low

77 GB060088 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

79 GB060096 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

83 GB060110 9 Avalon Vista
Los Trancos/
Muddy Creek 0.64 No Low
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85 GB060113 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

97 GB060161 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

104 GB070002 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

106 GB070007 3 Pelicans Drive
Los Trancos/
Muddy Creek 0.54 No Low

113 GB070035 21 High Water
Los Trancos/
Muddy Creek 0 No Low

115 GB070040 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

137 NR060211 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

155 NR070059 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

160 NR070418 6006
Pacific Coast 
Highway

Los Trancos/
Muddy Creek 0 No Low

170 PB070369 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

194 RS051019 35 Skyridge
Los Trancos/
Muddy Creek 0 No Low

196 RS051311 6 Sea Greens
Los Trancos/
Muddy Creek 0 No Low

199 RS051449 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

205 RS051948 22 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

211 RS052139 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

217 RS060070 37 Del Mar
Los Trancos/
Muddy Creek 0 No Low

225 RS060410 9 Offshore
Los Trancos/
Muddy Creek 0 No Low

230 RS060571 9 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

234 RS060869 11 Eucalyptus
Los Trancos/
Muddy Creek 0 No Low

240 RS060953 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

241 RS060954 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

254 RS061169 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

271 RS061456 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

Page 15 of 32

0037657



County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

276 RS061518 8 Gentle Breeze
Los Trancos/
Muddy Creek 0 No Low

290 RS061652 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

297 RS061867 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

301 RS061909 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

319 RS070063 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

322 RS070074 15 Hidden Pass
Los Trancos/
Muddy Creek 0 No Low

324 RS070119 22 Coral Cay
Los Trancos/
Muddy Creek 0 No Low

327 RS070153 2 Lookout Hill
Los Trancos/
Muddy Creek 0 No Low

329 RS070157 4 Eucalyptus
Los Trancos/
Muddy Creek 0 No Low

336 RS070198 21 High Water
Los Trancos/
Muddy Creek 0 No Low

343 RS070273 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

344 RS070274 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

345 RS070298 33 Pacific Mist
Los Trancos/
Muddy Creek 0 No Low

351 RS070372 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

358 RS070413 5 Sunrise
Los Trancos/
Muddy Creek 0 No Low

363 RS070460 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

364 RS070461 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

365 RS070462 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

366 RS070463 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

367 RS070464 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

375 RS070512 9 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

376 RS070520 8 Cottonwood
Los Trancos/
Muddy Creek 0 No Low

377 RS070526 8 Shore Walk
Los Trancos/
Muddy Creek 0 No Low
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389 RS070606 7 Pacific Winds
Los Trancos/
Muddy Creek 0 No Low

413 RS070827 54 Twilight Bluff
Los Trancos/
Muddy Creek 0 No Low

426 RS070921 7 Stargazer
Los Trancos/
Muddy Creek 0 No Low

427 RS070922 7 Stargazer
Los Trancos/
Muddy Creek 0 No Low

428 RS070923 7 Stargazer
Los Trancos/
Muddy Creek 0 No Low

433 RS070935 11 Pacific Winds
Los Trancos/
Muddy Creek 0 No Low

447 RS071057 3 Currents
Los Trancos/
Muddy Creek 0 No Low

458 RS071160 21 Shadowcast
Los Trancos/
Muddy Creek 0 No Low

466 RS071238 32 Dunes Bluff
Los Trancos/
Muddy Creek 0 No Low

469 RS071253 3 Currents
Los Trancos/
Muddy Creek 0 No Low

470 RS071254 3 Currents
Los Trancos/
Muddy Creek 0 No Low

472 RS071270 2 Compass
Los Trancos/
Muddy Creek 0 No Low

473 RS071271 2 Compass
Los Trancos/
Muddy Creek 0 No Low

478 RS071306 8 Cliffhouse Bluff
Los Trancos/
Muddy Creek 0 No Low

479 RS071309 3 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

482 RS071330 4 Wayside
Los Trancos/
Muddy Creek 0 No Low

503 RT050448 31 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

510 RT050507 37 Offshore
Los Trancos/
Muddy Creek 0 No Low

511 RT050508 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

512 RT050509 33 Offshore
Los Trancos/
Muddy Creek 0 No Low

513 RT050510 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

514 RT050511 29 Offshore
Los Trancos/
Muddy Creek 0 No Low

515 RT050512 27 Offshore
Los Trancos/
Muddy Creek 0 No Low
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516 RT050513 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

517 RT050514 40 Offshore
Los Trancos/
Muddy Creek 0 No Low

518 RT050515 42 Offshore
Los Trancos/
Muddy Creek 0 No Low

519 RT050516 45 Offshore
Los Trancos/
Muddy Creek 0 No Low

520 RT050517 43 Offshore
Los Trancos/
Muddy Creek 0 No Low

521 RT050518 41 Offshore
Los Trancos/
Muddy Creek 0 No Low

522 RT050599 7 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

523 RT050602 1 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

524 RT050603 3 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

525 RT050604 5 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

536 RT070010 21 Tide Watch
Los Trancos/
Muddy Creek 13.3 No Low

537 RT070011 23 Tide Watch
Los Trancos/
Muddy Creek 13 No Low

538 RT070012 24 Tide Watch
Los Trancos/
Muddy Creek 13.3 No Low

539 RT070013 22 Tide Watch
Los Trancos/
Muddy Creek 13.3 No Low

564 RW050207 6 Skyridge
Los Trancos/
Muddy Creek 0 No Low

566 RW050393 9 Offshore
Los Trancos/
Muddy Creek 0 No Low

567 RW050462 3 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

569 RW050493 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

570 RW050528 2 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

629 RW060313 9 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

630 RW060374 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

631 RW060375 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

632 RW060376 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low
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633 RW060377 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

634 RW060378 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

635 RW060379 3 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

636 RW060380 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

637 RW060382 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

638 RW060383 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

639 RW060384 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

640 RW060385 14 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

641 RW060386 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

642 RW060387 10 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

643 RW060388 10 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

644 RW060389 8 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

645 RW060390 6 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

646 RW060391 4 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

647 RW060392 4 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

648 RW060393 2 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

649 RW060394 2 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

650 RW060395 11 Currents
Los Trancos/
Muddy Creek 0 No Low

651 RW060396 11 Currents
Los Trancos/
Muddy Creek 0 No Low

652 RW060397 9 Currents
Los Trancos/
Muddy Creek 0 No Low

653 RW060398 7 Currents
Los Trancos/
Muddy Creek 0 No Low

654 RW060399 5 Currents
Los Trancos/
Muddy Creek 0 No Low

655 RW060400 3 Currents
Los Trancos/
Muddy Creek 0 No Low
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656 RW060401 1 Currents
Los Trancos/
Muddy Creek 0 No Low

657 RW060402 1 Currents
Los Trancos/
Muddy Creek 0 No Low

658 RW060403 1 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

659 RW060404 1 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

660 RW060405 3 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

661 RW060406 5 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

662 RW060407 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

663 RW060408 9 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

664 RW060409 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

665 RW060411 15 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

666 RW060412 15 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

667 RW060413 11 Offshore
Los Trancos/
Muddy Creek 0 No Low

668 RW060414 11 Offshore
Los Trancos/
Muddy Creek 0 No Low

669 RW060415 9 Offshore
Los Trancos/
Muddy Creek 0 No Low

670 RW060416 7 Offshore
Los Trancos/
Muddy Creek 0 No Low

671 RW060417 7 Offshore
Los Trancos/
Muddy Creek 0 No Low

672 RW060418 5 Offshore
Los Trancos/
Muddy Creek 0 No Low

673 RW060419 1 Offshore
Los Trancos/
Muddy Creek 0 No Low

674 RW060420 1 Offshore
Los Trancos/
Muddy Creek 0 No Low

675 RW060421 6 Offshore
Los Trancos/
Muddy Creek 0 No Low

676 RW060422 6 Offshore
Los Trancos/
Muddy Creek 0 No Low

677 RW060423 8 Offshore
Los Trancos/
Muddy Creek 0 No Low

678 RW060424 8 Offshore
Los Trancos/
Muddy Creek 0 No Low
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679 RW060425 10 Offshore
Los Trancos/
Muddy Creek 0 No Low

680 RW060426 10 Offshore
Los Trancos/
Muddy Creek 0 No Low

684 RW060565 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

685 RW060569 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

686 RW060578 27 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

687 RW060579 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

688 RW060580 31 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

689 RW060621 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

690 RW060622 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

691 RW060623 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

692 RW060649 14 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

693 RW060702 9 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

740 RW070025 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

741 RW070026 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

742 RW070054 11 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

743 RW070061 23 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

744 RW070063 23 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

745 RW070064 23 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

753 RW070271 25 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

754 RW070272 25 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

755 RW070273 23 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

756 RW070274 23 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

757 RW070275 21 Spinnaker
Los Trancos/
Muddy Creek 0 No Low
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758 RW070276 21 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

759 RW070281 35 South Sur
Los Trancos/
Muddy Creek 0 No Low

760 RW070283 31 South Sur
Los Trancos/
Muddy Creek 0 No Low

761 RW070284 31 South Sur
Los Trancos/
Muddy Creek 0 No Low

762 RW070285 36 South Sur
Los Trancos/
Muddy Creek 0 No Low

763 RW070286 36 South Sur
Los Trancos/
Muddy Creek 0 No Low

764 RW070287 34 South Sur
Los Trancos/
Muddy Creek 0 No Low

765 RW070288 34 South Sur
Los Trancos/
Muddy Creek 0 No Low

766 RW070289 32 South Sur
Los Trancos/
Muddy Creek 0 No Low

767 RW070290 32 South Sur
Los Trancos/
Muddy Creek 0 No Low

768 RW070291 41 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

769 RW070292 39 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

770 RW070293 39 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

771 RW070294 35 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

772 RW070295 33 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

773 RW070296 33 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

774 RW070297 31 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

775 RW070298 27 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

776 RW070299 21 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

777 RW070300 21 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

778 RW070301 21 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

779 RW070302 34 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

780 RW070303 34 Tide Watch
Los Trancos/
Muddy Creek 0 No Low
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781 RW070304 34 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

782 RW070305 30 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

783 RW070306 30 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

784 RW070307 28 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

785 RW070308 26 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

786 RW070309 22 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

787 RW070310 22 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

788 RW070311 22 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

789 RW070321 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

790 RW070322 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

791 RW070323 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

792 RW070324 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

793 RW070325 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

794 RW070327 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

795 RW070328 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

796 RW070329 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

797 RW070330 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

798 RW070331 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

799 RW070332 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

800 RW070333 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

801 RW070334 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

802 RW070335 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

803 RW070336 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low
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804 RW070337 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

805 RW070338 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

814 RW070443 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

815 RW070444 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

816 RW070445 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

817 RW070446 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

818 RW070447 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

819 RW070448 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

820 RW070449 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

821 RW070450 14 Mystique
Los Trancos/
Muddy Creek 0 No Low

822 RW070451 14 Mystique
Los Trancos/
Muddy Creek 0 No Low

823 RW070452 14 Mystique
Los Trancos/
Muddy Creek 0 No Low

831 RW070561 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

832 RW070562 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

833 RW070564 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

834 RW070565 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

835 RW070566 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

836 RW070567 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

837 RW070568 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

838 RW070569 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

839 RW070570 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

840 RW070571 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

848 RW070603 7 Pelicans Drive
Los Trancos/
Muddy Creek 0 No Low
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849 RW070604 7 Pelicans Drive
Los Trancos/
Muddy Creek 0 No Low

850 RW070620 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

851 RW070621 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

852 RW070622 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

853 RW070623 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

854 RW070624 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

855 RW070625 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

856 RW070626 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

860 RW070721 56 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

867 SA060011 8 Shadowcast
Los Trancos/
Muddy Creek 0 No Low

899 SW060157 12 Gondoliers Bluff
Los Trancos/
Muddy Creek 0 No Low

901 SW060284 10 Shadowcast
Los Trancos/
Muddy Creek 0 No Low

908 SW060397 25 Skyridge
Los Trancos/
Muddy Creek 0 No Low

924 SW070106 1 Coastal Oak
Los Trancos/
Muddy Creek 0 No Low

25 GB010152 12237 Circula Panorama Newport Bay 0.4 No Low
27 GB030001 12561 Circula Panorama Newport Bay 0.22 No Low
31 GB040176 11311 Reservoir Road Newport Bay 0.47 No Low
33 GB050005 10461 Shady Canyon Road Newport Bay 0 No Low
34 GB050011 1662 Kimberwicke Drive Newport Bay 0.14 No Low
38 GB050037 11062 Gold Star Lane Newport Bay 0.94 No Low
39 GB050040 12296 Circula Panorama Newport Bay 0.25 No Low
41 GB050048 10121 Cowan Heights Drive Newport Bay 1 No Low
57 GB050141 12202 Country Lane Newport Bay 0.6 No Low
66 GB060013 10012 Highcliff Drive Newport Bay 0.78 No Low
74 GB060076 10931 Furlong Drive Newport Bay 0.1 No Low
75 GB060080 10321 Overhill Drive Newport Bay 0.5 No Low
78 GB060095 12235 Circula Panorama Newport Bay 0.35 No Low
80 GB060098 1872 Holly Tree Lane Newport Bay 0.9 No Low
87 GB060129 11241 Carol Way Newport Bay 0.01 No Low
88 GB060131 12071 Larchwood Drive Newport Bay 0 No Low
103 GB060187 11322 Vista Del Lago Newport Bay 0.36 No Low
116 GB070049 13002 Chaplet Place Newport Bay 0.4 No Low
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117 GB070059 9922 St Mary's Circle Newport Bay 0.28 No Low
120 GB070092 10911 Lake Court Road Newport Bay 0.53 No Low
144 NR060447 18601 Airport Way Newport Bay 0 No Low
165 NR070512 11002 Bee Canyon Road Newport Bay 0.01 No Low
172 RS030229 12660 Greenwald Lane Newport Bay 0.1 No Low
173 RS030540 12792 Swidler Place Newport Bay 0.1 No Low
174 RS030729 11401 Cielo Place Newport Bay 0.1 No Low
178 RS041222 12336 Circula Panorama Newport Bay 0 No Low
180 RS041909 1142 Edgeview Drive Newport Bay 0.1 No Low
184 RS042336 12290 Baja Panorama Newport Bay 0 No Low
185 RS050233 11982 Sky Lane Newport Bay 0 No Low
218 RS060085 11060 Gold Star Lane Newport Bay 0.94 No Low
265 RS061376 12071 Larchwood Drive Newport Bay 0 No Low
296 RS061863 2111 Salt Air Drive Newport Bay 0 No Low
325 RS070143 13102 Palomar Way Newport Bay 0 No Low
418 RS070869 13302 Chirping Sparrow Newport Bay 0.01 No Low
431 RS070932 12691 Elizabeth Way Newport Bay 0 No Low
441 RS071026 1251 Kings Crown Road Newport Bay 0.01 No Low
459 RS071164 10521 Newport Avenue Newport Bay 0 No Low
483 RS071334 12902 Malena Drive Newport Bay 104 No Low
489 RS071373 10815 Skyline Drive Newport Bay 0.01 No Low
490 RS071376 10491 Ridgeway Drive Newport Bay 0.01 No Low
491 RS071389 13052 Bow Place Newport Bay 0.01 No Low
492 RS071391 13642 Rushmore Lane Newport Bay 0.01 No Low
493 RS071407 9741 Norfolk Drive Newport Bay 0.01 No Low
494 RS071410 12981 Springwood Drive Newport Bay 0.01 No Low

496 RS071425 1282
Cumberland 
Cross Newport Bay 0.01 No Low

502 RS071528 9902 Highcliff Drive Newport Bay 0.01 No Low
708 RW060735 10501 Shady Canyon Road Newport Bay 0 No Low
827 RW070463 10321 Overhill Drive Newport Bay 0 No Low
828 RW070464 10321 Overhill Drive Newport Bay 0 No Low
829 RW070465 10321 Overhill Drive Newport Bay 0 No Low
830 RW070466 10321 Overhill Drive Newport Bay 0 No Low
857 RW070651 10639 Rockhurst Avenue Newport Bay 0 No Low
858 RW070652 10639 Rockhurst Avenue Newport Bay 0 No Low
879 SW020379 1401 Foothill Boulevard Newport Bay 0 No Low
883 SW030208 12862 Panorama Place Newport Bay 0.1 No Low
884 SW030211 2098 Lower Lake Road Newport Bay 0 No Low
888 SW040215 11761 Skyline Drive Newport Bay 0 No Low
890 SW050042 17952 Theodora Drive Newport Bay 0 No Low
893 SW050196 11352 Skyline Drive Newport Bay 0 No Low
904 SW060342 12371 Zig Zag Way Newport Bay 0 No Low
909 SW060410 10121 Cowan Heights Drive Newport Bay 1 No Low
915 SW070056 11262 Skyline Drive Newport Bay 0 No Low
921 SW070090 2231 Foothill Boulevard Newport Bay 0 No Low
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931 SW070282 12351 Cinnabar Road Newport Bay 0.01 No Low

937 SW070305 1282
Cumberland 
Cross Newport Bay 0.01 No Low

938 SW070306 18511 Ervin Lane Newport Bay 0.01 No Low
4 DM070039 2222 Liane Lane Newport Bay 0 No Low
36 GB050020 12292 Baja Panorama Newport Bay 0.02 No Low
43 GB050062 10639 Rockhurst Avenue Newport Bay 0 No Low

46 GB050078 12282
Menuda 
Panorama Newport Bay 0 No Low

51 GB050102 12668 Greenwald Lane Newport Bay 0 No Low
60 GB050152 9962 Deerhaven Drive Newport Bay 0.13 No Low
62 GB050165 9992 Deerhaven Drive Newport Bay 0 No Low
68 GB060022 1512 Bluff Place Newport Bay 1.18 No Low
76 GB060086 11922 Red Hill Avenue Newport Bay 0 No Low
90 GB060136 13142 Old Foothill Boulevard Newport Bay 0 No Low
102 GB060182 10331 Miralago Place Newport Bay 0 No Low
109 GB070011 1451 Millbrook Road Newport Bay 0 No Low
112 GB070026 9892 Sunrise Lane Newport Bay 0 No Low
123 ME070156 1971 Irvine Boulevard Newport Bay 0 No Low
139 NR060384 11002 Bee Canyon Road Newport Bay 0 No Low
150 NR060529 1971 Irvine Boulevard Newport Bay 0 No Low
156 NR070180 1928 Grand Avenue Newport Bay 0 No Low
162 NR070463 18712 University Drive Newport Bay 0 No Low
168 PB070176 1971 Irvine Boulevard Newport Bay 0 No Low
169 PB070199 18601 Airport Way Newport Bay 0 No Low
176 RS040667 12772 Barrett Lane Newport Bay 0 No Low
183 RS042220 11292 Vista Del Lago Newport Bay 0 No Low
189 RS050282 18092 Santa Clara Avenue Newport Bay 0 No Low
200 RS051451 10422 Ladera Senda Newport Bay 0 No Low
201 RS051472 12331 Country Lane Newport Bay 0 No Low
206 RS051955 13362 Gimbert Lane Newport Bay 0 No Low
209 RS052081 1341 Lucinda Way Newport Bay 0 No Low
210 RS052134 18161 Estes Way Newport Bay 0 No Low
212 RS052174 18792 Silver Maple Way Newport Bay 0 No Low
213 RS052197 1045 Castlerock Lane Newport Bay 0 No Low
214 RS052287 10014 Highcliff Drive Newport Bay 0 No Low
215 RS052322 10911 Cherryhill Drive Newport Bay 0 No Low
216 RS052325 13142 Old Foothill Boulevard Newport Bay 0 No Low
221 RS060305 10461 Shady Canyon Road Newport Bay 0 No Low
223 RS060355 1501 Cloyden Road Newport Bay 0 No Low
226 RS060426 11171 Hunting Horn Drive Newport Bay 0 No Low
227 RS060432 1902 Park Skyline Road Newport Bay 0 No Low
228 RS060433 1902 Park Skyline Road Newport Bay 0 No Low
238 RS060941 1671 Indus Street Newport Bay 0 No Low
242 RS060966 1821 Rainbow Drive Newport Bay 0 No Low
243 RS060968 12451 Ranchview Drive Newport Bay 0 No Low
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245 RS061008 12721 Panorama View Drive Newport Bay 0 No Low
246 RS061018 13041 Rosalind Drive Newport Bay 0 No Low
248 RS061056 18581 Gramercy Drive Newport Bay 0 No Low
249 RS061063 10911 Lake Court Road Newport Bay 0 No Low
250 RS061064 10911 Lake Court Road Newport Bay 0 No Low
251 RS061082 1032 St John Place Newport Bay 0 No Low
252 RS061094 9892 St Mary's Circle Newport Bay 0 No Low
255 RS061182 12651 Shasta Way Newport Bay 0 No Low
256 RS061201 1601 Wyndham Court Road Newport Bay 0 No Low
260 RS061294 10591 Bent Tree Road Newport Bay 0 No Low
261 RS061306 11172 Fenwick Place Newport Bay 0 No Low
262 RS061339 18621 Lassen Drive Newport Bay 0 No Low
264 RS061371 13061 Palomar Way Newport Bay 0 No Low
272 RS061484 13121 Malena Drive Newport Bay 0 No Low
278 RS061537 12277 Alta Panorama Newport Bay 0 No Low
279 RS061538 10982 Coventry Place Newport Bay 0 No Low
282 RS061562 14222 Cameron Lane Newport Bay 0 No Low
287 RS061623 1881 Rainbow Drive Newport Bay 0 No Low
294 RS061802 10811 Skyline Drive Newport Bay 0 No Low
298 RS061884 1071 La Limonar Road Newport Bay 0 No Low
303 RS061935 13042 Palomar Way Newport Bay 0 No Low
309 RS062051 18641 Oak Ridge Drive Newport Bay 0 No Low
310 RS062067 11632 Arroyo Avenue Newport Bay 0 No Low
311 RS062086 18371 Oak Ridge Drive Newport Bay 0 No Low
312 RS062088 11651 Heathcliff Drive Newport Bay 0 No Low
313 RS070002 10971 Coventry Place Newport Bay 0 No Low
314 RS070018 18232 Kirkwood Avenue Newport Bay 0 No Low
318 RS070062 12904 Fairhaven Avenue Newport Bay 0 No Low
321 RS070072 11171 Hunting Horn Drive Newport Bay 0 No Low
326 RS070148 10911 Paddock Lane Newport Bay 0 No Low
328 RS070154 12805 Panorama Place Newport Bay 0 No Low
330 RS070164 13141 Rosalind Drive Newport Bay 0 No Low
331 RS070169 1572 Amberwood Drive Newport Bay 0 No Low
339 RS070253 10302 Overhill Drive Newport Bay 0 No Low
342 RS070269 11882 Outlook Lane Newport Bay 0 No Low
348 RS070334 17902 Orangetree Lane Newport Bay 0 No Low
349 RS070366 9961 Foxrun Road Newport Bay 0 No Low
350 RS070369 13721 Lindale Lane Newport Bay 0 No Low
352 RS070393 18111 Romelle Avenue Newport Bay 0 No Low
354 RS070395 13341 Sandhurst Place Newport Bay 0 No Low
359 RS070422 18082 Norwood Parkway Newport Bay 0 No Low
360 RS070427 18262 Oak Ridge Drive Newport Bay 0 No Low
361 RS070432 1181 Deborah Drive Newport Bay 0 No Low
362 RS070436 18131 Lucero Way Newport Bay 0 No Low
368 RS070474 19361 St Marys Drive Newport Bay 0 No Low
371 RS070480 12802 Dunas Road Newport Bay 0 No Low
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384 RS070578 13241 Fairmont Way Newport Bay 0 No Low
385 RS070587 2222 Liane Lane Newport Bay 0 No Low
386 RS070592 1301 Arroyo Lindo Drive Newport Bay 0 No Low
387 RS070596 13062 St Thomas Drive Newport Bay 0 No Low
388 RS070598 13552 Sandhurst Place Newport Bay 0 No Low
390 RS070627 14181 Howland Way Newport Bay 0 No Low
392 RS070658 13051 Bow Place Newport Bay 0 No Low
395 RS070673 10561 Crawford Canyon Newport Bay 0 No Low
399 RS070691 12412 Country Lane Newport Bay 0 No Low
402 RS070733 1792 Sirrine Drive Newport Bay 0 No Low
403 RS070739 18392 Gramercy Drive Newport Bay 0 No Low
404 RS070740 18392 Gramercy Drive Newport Bay 0 No Low
405 RS070748 10892 Pembroke Drive Newport Bay 0 No Low
406 RS070766 9942 Sunderland Street Newport Bay 0 No Low
407 RS070769 10002 Deerhaven Drive Newport Bay 0 No Low
408 RS070770 10002 Deerhaven Drive Newport Bay 0 No Low
410 RS070785 1681 Sierra Alta Drive Newport Bay 0 No Low
412 RS070813 13031 Tamarisk Drive Newport Bay 0 No Low
416 RS070857 1710 La Loma Drive Newport Bay 0 No Low
419 RS070870 12562 Vista Panorama Newport Bay 0 No Low
421 RS070880 10931 Furlong Drive Newport Bay 0 No Low
422 RS070885 12171 Orvillina Drive Newport Bay 0 No Low
423 RS070890 19661 Vista Del Valle Newport Bay 0 No Low
430 RS070931 10302 Overhill Drive Newport Bay 0 No Low
432 RS070934 13501 Gershon Place Newport Bay 0 No Low
434 RS070946 13102 Old Foothill Boulevard Newport Bay 0 No Low
435 RS070961 12652 Panorama Place Newport Bay 0 No Low
436 RS070962 12675 Panorama View Drive Newport Bay 0 No Low
437 RS070963 12643 Panorama View Drive Newport Bay 0 No Low
438 RS070982 12311 Enramada Drive Newport Bay 0 No Low
442 RS071031 12751 Panorama View Drive Newport Bay 0 No Low
444 RS071036 1451 Millbrook Road Newport Bay 0 No Low
448 RS071062 19452 Barrett Hill Circle Newport Bay 0 No Low
449 RS071075 10342 Miravista Drive Newport Bay 0 No Low
453 RS071137 18722 Vanderlip Avenue Newport Bay 0 No Low
455 RS071139 13161 Sandhurst Place Newport Bay 0 No Low
456 RS071142 1935 Maverick Lane Newport Bay 0 No Low
457 RS071144 18092 Rainier Drive Newport Bay 0 No Low
460 RS071169 18551 Beachmont Avenue Newport Bay 0 No Low
461 RS071213 12592 Browning Avenue Newport Bay 0 No Low
463 RS071231 13052 Bow Place Newport Bay 0 No Low
468 RS071249 11241 Carol Way Newport Bay 0 No Low
497 RS071426 12071 Theta Road Newport Bay 0 No Low
499 RS071489 1872 Holly Tree Lane Newport Bay 0 No Low
500 RS071490 1872 Holly Tree Lane Newport Bay 0 No Low
571 RW060086 12273 Baja Panorama Newport Bay 0 No Low
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572 RW060087 12771 Bonita Heights Drive Newport Bay 0 No Low
573 RW060088 12771 Bonita Heights Drive Newport Bay 0 No Low
746 RW070077 9972 Deerhaven Drive Newport Bay 0 No Low
807 RW070360 12643 Panorama View Drive Newport Bay 0 No Low
808 RW070361 12643 Panorama View Drive Newport Bay 0 No Low
809 RW070362 12675 Panorama View Drive Newport Bay 0 No Low
810 RW070363 12675 Panorama View Drive Newport Bay 0 No Low
811 RW070364 12652 Panorama Place Newport Bay 0 No Low
812 RW070365 12652 Panorama Place Newport Bay 0 No Low
813 RW070385 12292 Cinnabar Road Newport Bay 0 No Low
824 RW070458 12643 Panorama View Drive Newport Bay 0 No Low
825 RW070460 1821 Lemon Terrace Newport Bay 0 No Low
826 RW070461 1821 Lemon Terrace Newport Bay 0 No Low
872 SA070045 1261 Country Hills Drive Newport Bay 0 No Low
873 SA070053 11171 Hunting Horn Drive Newport Bay 0 No Low
923 SW070100 13051 Bow Place Newport Bay 0 No Low
925 SW070154 12292 Cinnabar Road Newport Bay 0 No Low
926 SW070159 1821 Lemon Terrace Newport Bay 0 No Low
929 SW070276 11041 Gold Star Lane Newport Bay 0.01 No Low

935 SW070292 9601 Hillview Road
San Gabriel River/

Coyote Creek 0.01 No Low

125 NR050113 2055 Valencia Avenue
San Gabriel River/

Coyote Creek 0 No Low

126 NR050114 2055 Valencia Avenue
San Gabriel River/

Coyote Creek 0 No Low

289 RS061651 9261 Gordon Avenue
San Gabriel River/

Coyote Creek 0 No Low

420 RS070878 1352 Baldwin Street
San Gabriel River/

Coyote Creek 0.01 No Low

876 SW020125 9142 Gordon Avenue
San Gabriel River/

Coyote Creek 0 No Low

885 SW030232 1111 Randall Avenue
San Gabriel River/

Coyote Creek 0 No Low

2 DM070022 11941 Nearing Drive
San Gabriel River/

Coyote Creek 0 No Low

52 GB050103 10711 Brookhurst Street
San Gabriel River/

Coyote Creek 0 No Low

118 GB070062 10411 Perdido Street
San Gabriel River/

Coyote Creek 0 No Low

131 NR060057 10841 Garza Avenue
San Gabriel River/

Coyote Creek 0 No Low

163 NR070478 9041 Katella Avenue
San Gabriel River/

Coyote Creek 0 No Low

224 RS060380 9541 Crestwood Lane
San Gabriel River/

Coyote Creek 0 No Low
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259 RS061293 9611 Rosebay Street
San Gabriel River/

Coyote Creek 0 No Low

277 RS061525 9381 Hillview Road
San Gabriel River/

Coyote Creek 0 No Low

320 RS070071 10662 Gilbert Street
San Gabriel River/

Coyote Creek 0 No Low

337 RS070226 10841 Mac Street
San Gabriel River/

Coyote Creek 0 No Low

378 RS070542 10246 Bouvais Road
San Gabriel River/

Coyote Creek 0 No Low

379 RS070543 11511 Nearing Drive
San Gabriel River/

Coyote Creek 0 No Low

381 RS070560 11671 Poes Street
San Gabriel River/

Coyote Creek 0 No Low

409 RS070773 9702 Pacific Avenue
San Gabriel River/

Coyote Creek 0 No Low

414 RS070828 9682 Chanticleer Road
San Gabriel River/

Coyote Creek 0 No Low

425 RS070918 9722 Harle Avenue
San Gabriel River/

Coyote Creek 0 No Low

474 RS071272 10292 Gilbert Street
San Gabriel River/

Coyote Creek 0 No Low

16 GA050019 15847 Lambert Road
San Gabriel River/

Coyote Creek 0 No Low

370 RS070479 1071 Creek Lane
San Gabriel River/

Coyote Creek 0 No Low

397 RS070686 9131 Sharon Way
San Gabriel River/

Coyote Creek 0 No Low

411 RS070795 9102 Randall Avenue
San Gabriel River/

Coyote Creek 0 No Low

471 RS071262 1211 Citrus Drive
San Gabriel River/

Coyote Creek 0 No Low

166 OW070001 5800
Pacific Coast 
Highway Santa Ana River 0.25 No Low

193 RS050730 315 Colleen Place Santa Ana River 0 No Low
13 GA050007 3008 Rose Drive Santa Ana River 0.5 No Low
18 GA060030 28832 Arcadia Street Santa Ana River 0.7 No Low
35 GB050013 17971 Merlin Street Santa Ana River 0 No Low
49 GB050091 11395 Orange Park Boulevard Santa Ana River 0.8 No Low
53 GB050104 11391 Orange Park Boulevard Santa Ana River 0.26 No Low
67 GB060018 15882 Santiago Canyon Road Santa Ana River 0.25 No Low
73 GB060074 10811 Morada Drive Santa Ana River 0.65 No Low
94 GB060141 11111 Meads Avenue Santa Ana River 0.7 No Low
141 NR060399 331 City Drive Santa Ana River 0 No Low
157 NR070299 11226 Black Star CY Santa Ana River 0.01 No Low
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158 NR070300 11226 Black Star CY Santa Ana River 0.01 No Low
159 NR070301 11226 Black Star CY Santa Ana River 0.01 No Low
167 PB060108 2 Irvine Park Road Santa Ana River 8 No Low
275 RS061503 11111 Meads Avenue Santa Ana River 0 No Low
424 RS070911 20032 Frank Street Santa Ana River 0.01 No Low
480 RS071310 28882 Foothill Drive Santa Ana River 0.59 No Low
747 RW070080 11111 Meads Avenue Santa Ana River 0.7 No Low

749 RW070201 16162
Jackson Ranch 
Rd North Santa Ana River 0 No Low

875 SI030029 10942 Meads Avenue Santa Ana River 0 No Low
880 SW020387 19391 Francisca Way Santa Ana River 0 No Low
891 SW050094 4782 Sanbert Street Santa Ana River 0 No Low
892 SW050121 11161 Meads Avenue Santa Ana River 0 No Low
895 SW050206 5731 Stradella Avenue Santa Ana River 0 No Low
916 SW070057 10572 Orange Park Boulevard Santa Ana River 0 No Low
396 RS070675 307 Colleen Place Santa Ana River 0 No Low
462 RS071220 302 Vista Baya Santa Ana River 0 No Low
64 GB060003 10621 Morada Drive Santa Ana River 0 No Low
82 GB060104 11226 Black Star CY Santa Ana River 0 No Low
96 GB060157 18051 Merlin Street Santa Ana River 0 No Low
149 NR060528 18571 Chapman Avenue Santa Ana River 0 No Low
179 RS041746 20115 Hillside Drive Santa Ana River 0.47 No Low
192 RS050679 16772 Buena Vista Street Santa Ana River 0 No Low
220 RS060297 10502 Randall Street Santa Ana River 0 No Low
222 RS060346 10941 Meads Avenue Santa Ana River 0 No Low
229 RS060459 5542 Kellogg Drive Santa Ana River 0 No Low
231 RS060779 20022 Frank Street Santa Ana River 0 No Low
253 RS061161 28222 Shadowland Circle Santa Ana River 0 No Low
258 RS061241 19931 Chapman Avenue Santa Ana River 0 No Low
267 RS061432 10732 Orange Park Boulevard Santa Ana River 0 No Low
268 RS061440 29305 Modjeska Canyon Road Santa Ana River 0 No Low
273 RS061486 29076 Kommers Lane Santa Ana River 0 No Low
284 RS061593 28222 Shadowland Circle Santa Ana River 0 No Low
307 RS062038 20182 Frank Street Santa Ana River 0 No Low
308 RS062047 11151 Meads Avenue Santa Ana River 0 No Low
315 RS070023 5251 Lynridge Drive Santa Ana River 0 No Low
346 RS070308 10621 Morada Drive Santa Ana River 0 No Low
353 RS070394 10862 Meads Avenue Santa Ana River 0 No Low
356 RS070398 10444 Randall Street Santa Ana River 0 No Low
374 RS070509 10621 Morada Drive Santa Ana River 0 No Low
382 RS070566 10732 Orange Park Boulevard Santa Ana River 0 No Low
400 RS070696 18641 Topanga Canyon Road Santa Ana River 0 No Low
568 RW050469 19602 Crestknoll Drive Santa Ana River 0 No Low
911 SW070001 10621 Morada Drive Santa Ana River 0 No Low
927 SW070169 10732 Orange Park Boulevard Santa Ana River 0 No Low
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2 GA030004 29135 Antonio Parkway San Juan Creek 126 No High
6 GA060037 30428 Antonio Parkway San Juan Creek 69.6 No High
12 GA060045 28607 Ortega Highway San Juan Creek 193.5 No High
13 GA060046 29999 Antonio Parkway San Juan Creek 308 No High
15 GA070002 28706 Ortega Highway San Juan Creek 30.5 No High
37 GB040089 28857 Covenant Hills Drive San Juan Creek 1.31 No High
42 GB040148 28747 Covenant Hills Drive San Juan Creek 1.47 No High
43 GB040151 29495 Cambridge Road San Juan Creek 0.9 No High
45 GB040164 1 Katy Rose Lane San Juan Creek 12.13 No High
46 GB040173 28198 Sky Ranch Road San Juan Creek 0 No High
252 RT040937 25 Ali Lane San Juan Creek 1.31 No High
253 RT040938 23 Ali Lane San Juan Creek 1.31 No High
3 GA060033 2 Cloister Court San Juan Creek 0.52 No Medium
4 GA060034 1 Alexa Lane San Juan Creek 0.19 No Medium
5 GA060035 16 Thomas Road San Juan Creek 0.32 No Medium
27 GB000044 30911 Via Serenidad San Juan Creek 1.6 No Medium
28 GB010021 30961 Via Colinas San Juan Creek 8.2 No Medium
32 GB030043 31921 Apuesto Way San Juan Creek 10.3 No Medium
33 GB030192 31841 Apuesto Way San Juan Creek 1.69 No Medium
35 GB040034 7 Andromeda Isle San Juan Creek 1.52 No Medium
36 GB040074 26 Galaxy Isle San Juan Creek 3.87 No Medium
38 GB040094 29145 Antonio Parkway San Juan Creek 3.2 No Medium
39 GB040141 19 Ali Lane San Juan Creek 5.74 No Medium
40 GB040142 23 Brittlestar Road San Juan Creek 19.2 No Medium

41 GB040145 174 Emerald Bay Laguna Canyon 
Creek 0.34 No Medium

47 GB050014 9 Pistoria Lane San Juan Creek 0 No Medium
71 GB060044 25301 Vista Del Verde San Juan Creek 0.62 No Medium
100 NR060429 25301 Vista Del Verde San Juan Creek 0.01 No Medium
139 RS061263 4 Sky Ranch Road San Juan Creek 0.01 No Medium
191 RS070705 1 Thomas Road San Juan Creek 0.01 No Medium
351 SW070015 2 Franciscan Court San Juan Creek 0 No Medium
369 SW070274 19 Kelly Lane San Juan Creek 0.01 No Medium
370 SW070275 20 Blue Spruce Drive San Juan Creek 0.01 No Medium
371 SW070278 4 Eric Street San Juan Creek 0.01 No Medium
7 GA060040 16 Mission Ridge Road San Juan Creek 0.29 No Low
11 GA060044 14 Coral Blue Street San Juan Creek 0.33 No Low
24 GA070021 20 Crespi Circle San Juan Creek 0.3 No Low
25 GA070022 25 Coral Blue Street San Juan Creek 0.3 No Low
26 GA070023 8 Coral Blue Street San Juan Creek 0.3 No Low
29 GB020047 12 Oak Canyon Trail San Juan Creek 0.05 No Low
30 GB020062 2 Arabian San Juan Creek 0.5 No Low

31 GB020326 110 Emerald Bay Laguna Canyon 
Creek 0.28 No Low

34 GB040015 73 Emerald Bay Laguna Canyon 
Creek 0.2 No Low

Address
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44 GB040152 28737 Covenant Hills Drive San Juan Creek 11.7 No Low
48 GB050043 20 Mission Ridge Road San Juan Creek 0.35 No Low
49 GB050052 20262 Trabuco Oaks Drive Aliso Creek 0.13 No Low
50 GB050063 30892 Trabuco Canyon Road Aliso Creek 0 No Low
51 GB050070 29597 Michael Road San Juan Creek 1.34 No Low
53 GB050086 27861 O'neill Drive San Juan Creek 1.83 No Low
54 GB050097 3 Via Presea San Juan Creek 0.3 No Low
55 GB050106 5 San Jose Street San Juan Creek 0.3 No Low
56 GB050127 23082 Maravilla Lane San Juan Creek 0.2 No Low
57 GB050147 25571 Meandering Trail San Juan Creek 0.09 No Low
59 GB050156 22 Fox Hole Road San Juan Creek 0.32 No Low
60 GB050160 15 Broken Arrow Street San Juan Creek 0.24 No Low
62 GB050169 8 Mission Ridge Road San Juan Creek 0 No Low
63 GB060004 17 Broken Arrow Street San Juan Creek 0.3 No Low
64 GB060009 20 Fox Hole Road San Juan Creek 0.3 No Low
65 GB060012 6 Rickie Lane San Juan Creek 0.25 No Low

66 GB060015 46 Emerald Bay Laguna Canyon 
Creek 0.09 No Low

68 GB060026 92 Bell Pasture Road San Juan Creek 0.3 No Low
69 GB060027 10 Mission Ridge Road San Juan Creek 0.25 No Low
74 GB060069 10 Thomas Road San Juan Creek 0.28 No Low

75 GB060071 145 Emerald Bay Laguna Canyon 
Creek 0.19 No Low

76 GB060082 98 Emerald Bay Laguna Canyon 
Creek 0.21 No Low

79 GB060107 18 Sky Ranch Road San Juan Creek 0.3 No Low
81 GB060119 2 Overlook Drive San Juan Creek 0.29 No Low
82 GB060120 1 Overlook Drive San Juan Creek 0.38 No Low
83 GB060121 4 Sky Ranch Road San Juan Creek 0.37 No Low
86 GB060164 8 Overlook Drive San Juan Creek 0.31 No Low
87 GB060166 4 Thomas Road San Juan Creek 0.3 No Low
88 GB060171 1 Rickie Lane San Juan Creek 0.38 No Low
89 GB060172 12 Cloister Court San Juan Creek 0.44 No Low
92 GB070013 30281 Old Stage Road Aliso Creek 0.04 No Low
97 GB070083 1 Thomas Road San Juan Creek 0.25 No Low
105 NR070286 25291 Vista Del Verde San Juan Creek 0 No Low
106 NR070340 20437 Live Oak Canyon Road Aliso Creek 0 No Low
113 RS040823 31661 Via Coyote San Juan Creek 0 No Low
114 RS050920 5 Keats Court San Juan Creek 0 No Low

132 RS060786 540 Emerald Bay Laguna Canyon 
Creek 0.01 No Low

155 RS070145 22 Fox Hole Road San Juan Creek 0 No Low
173 RS070371 50 Christopher Street San Juan Creek 0 No Low
180 RS070533 14 Mission Ridge Road San Juan Creek 0 No Low
202 RS070877 17 Tortoise Shell San Juan Creek 0.01 No Low
239 RS071315 1 Terrastar Lane San Juan Creek 0.01 No Low

243 RS071393 827 Emerald Bay Laguna Canyon 
Creek 0.01 No Low
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244 RS071394 39 Christopher Street San Juan Creek 0.01 No Low
245 RS071398 19 Aquila Way San Juan Creek 0.01 No Low
246 RS071399 28 Pleasanton Lane San Juan Creek 0.01 No Low
248 RS071427 1 Waverly Place San Juan Creek 0.01 No Low
249 RS071433 15 Anapamu Street San Juan Creek 0.01 No Low

250 RS071462 827 Emerald Bay Laguna Canyon 
Creek 0 No Low

251 RS071493 6 Andromeda Isle San Juan Creek 0.01 No Low
254 RT060072 1 Kathryn Lane San Juan Creek 11.7 No Low
255 RT060073 3 Kathryn Lane San Juan Creek 11.7 No Low
256 RT060074 5 Kathryn Lane San Juan Creek 11.7 No Low
257 RT060075 7 Kathryn Lane San Juan Creek 11.7 No Low
258 RT060076 9 Kathryn Lane San Juan Creek 11.7 No Low
259 RT060077 11 Kathryn Lane San Juan Creek 11.7 No Low
260 RT060078 15 Kathryn Lane San Juan Creek 11.7 No Low
261 RT060079 22 Kelly Lane San Juan Creek 11.7 No Low
262 RT060080 24 Kelly Lane San Juan Creek 11.7 No Low
263 RT060081 33 Kelly Lane San Juan Creek 11.7 No Low
264 RT060082 31 Kelly Lane San Juan Creek 11.7 No Low
265 RT060083 29 Kelly Lane San Juan Creek 11.7 No Low
266 RW050139 4 Ali Lane San Juan Creek 0 No Low
282 RW070198 31841 Apuesto Way San Juan Creek 0 No Low
283 RW070202 4 Thomas Road San Juan Creek 0 No Low
284 RW070203 4 Thomas Road San Juan Creek 0 No Low
290 RW070223 26 Bentley Road San Juan Creek 0 No Low
292 RW070347 20437 Live Oak Canyon Road Aliso Creek 0 No Low
300 RW070552 26 Sky Ranch Road San Juan Creek 0 No Low
301 RW070553 26 Sky Ranch Road San Juan Creek 0 No Low
302 RW070554 26 Sky Ranch Road San Juan Creek 0 No Low
303 RW070555 28 Sky Ranch Road San Juan Creek 0 No Low
304 RW070556 28 Sky Ranch Road San Juan Creek 0 No Low
305 RW070557 28 Sky Ranch Road San Juan Creek 0 No Low
306 RW070558 28 Sky Ranch Road San Juan Creek 0 No Low
307 RW070559 28 Sky Ranch Road San Juan Creek 0 No Low
309 RW070590 11 Roberts Drive San Juan Creek 0 No Low
310 RW070665 6 Basilica Place San Juan Creek 0 No Low
311 RW070723 17 Starlight Isle San Juan Creek 0.01 No Low

312 SA030110 71 Emerald Bay Laguna Canyon 
Creek 0.1 No Low

313 SA050046 22931 Sonriente Trail San Juan Creek 0 No Low
314 SA050063 4 Bell Pasture Road San Juan Creek 0 No Low
318 SA060087 14 Mission Ridge Road San Juan Creek 0 No Low
319 SA060094 5 Sandalo Court San Juan Creek 0 No Low
320 SA070003 17 Broken Arrow Street San Juan Creek 0 No Low
321 SA070021 15 John Street San Juan Creek 0 No Low
322 SA070025 15 Fox Hole Road San Juan Creek 0 No Low
323 SA070071 8 Jeremiah Lane San Juan Creek 0.01 No Low
324 SA070072 19 Rolling Hills San Juan Creek 0.01 No Low
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325 SA070075 9 Ali Lane San Juan Creek 0.01 No Low
326 SW020346 22 Orion Way San Juan Creek 0.1 No Low
327 SW020380 2 Wyndham Street San Juan Creek 0.1 No Low
328 SW020400 7 Olympic Way San Juan Creek 0.1 No Low
329 SW030227 22 Songbird Road San Juan Creek 0.1 No Low
330 SW030360 56 Skywood Street San Juan Creek 0.1 No Low
331 SW040086 33 Sachem Way San Juan Creek 0.25 No Low
332 SW040138 4 Lone Wolf San Juan Creek 0 No Low
333 SW040150 6 Falabella Drive San Juan Creek 0 No Low
334 SW040154 3 La Salle Lane San Juan Creek 0.25 No Low
335 SW040250 23 Lewiston Court San Juan Creek 0 No Low
336 SW050127 6 Bell Pasture Road San Juan Creek 0 No Low
337 SW050186 22931 Sonriente Trail San Juan Creek 0 No Low

338 SW050246 110 Emerald Bay Laguna Canyon 
Creek 0 No Low

342 SW060344 14 Mission Ridge Road San Juan Creek 0 No Low
343 SW060345 11 San Jose Street San Juan Creek 0 No Low
344 SW060380 9 John Street San Juan Creek 0 No Low

346 SW060392 98 Emerald Bay Laguna Canyon 
Creek 0 No Low

347 SW060393 105 Emerald Bay Laguna Canyon 
Creek 0.55 No Low

348 SW060407 9 Sea Grape Road San Juan Creek 0 No Low
349 SW060416 1 Hammond Road San Juan Creek 0 No Low
352 SW070017 15 Broken Arrow Street San Juan Creek 0 No Low
353 SW070019 18 Starlight Isle San Juan Creek 0 No Low
354 SW070030 3 Starlight Isle San Juan Creek 0 No Low

355 SW070034 253 Emerald Bay Laguna Canyon 
Creek 0 No Low

356 SW070043 26 Sky Ranch Road San Juan Creek 0 No Low
357 SW070070 15 Sandalo Court San Juan Creek 0 No Low
364 SW070260 24 Galaxy Isle San Juan Creek 559 No Low
365 SW070265 5 Main Street San Juan Creek 0 No Low
366 SW070268 15 Stellar Isle San Juan Creek 0.01 No Low
367 SW070271 8 Ali Lane San Juan Creek 0.01 No Low
368 SW070273 39 Christopher Street San Juan Creek 0.01 No Low
372 SW070280 8 Jeremiah Lane San Juan Creek 0.01 No Low
373 SW070289 15 Anapamu Street San Juan Creek 0.01 No Low
374 SW070291 17 Starlight Isle San Juan Creek 0.01 No Low
375 SW070293 53 Langford Lane San Juan Creek 0.01 No Low
376 SW070298 1 Jeremiah Lane San Juan Creek 0.01 No Low
377 SW070307 6 Andromeda Isle San Juan Creek 0.01 No Low
378 SW070309 2 Andromeda Isle San Juan Creek 0.01 No Low
1 DM060125 28881 Ortega Highway San Juan Creek 0 No Low
8 GA060041 4 Coral Blue Street San Juan Creek 0.33 No Low
9 GA060042 10 Coral Blue Street San Juan Creek 0.35 No Low
10 GA060043 12 Coral Blue Street San Juan Creek 0.3 No Low
14 GA060047 9 Olympic Way San Juan Creek 0 No Low
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16 GA070007 1 Thomas Road San Juan Creek 0 No Low
17 GA070010 15 Crespi Circle San Juan Creek 0 No Low
18 GA070011 6 Crespi Circle San Juan Creek 0 No Low
19 GA070014 19 Broken Arrow Street San Juan Creek 0 No Low
20 GA070017 8 Crespi Circle San Juan Creek 0 No Low
21 GA070018 2 Coral Blue Street San Juan Creek 0 No Low
22 GA070019 7 Broken Arrow Street San Juan Creek 0 No Low
23 GA070020 14 Thomas Road San Juan Creek 0 No Low

52 GB050082 116 Emerald Bay Laguna Canyon 
Creek 0.21 No Low

58 GB050154 11 San Jose Street San Juan Creek 0 No Low
61 GB050162 31641 Ortega Highway San Juan Creek 4.88 No Low
67 GB060019 15 Fox Hole Road San Juan Creek 0.3 No Low

70 GB060034 88 Emerald Bay Laguna Canyon 
Creek 0.02 No Low

72 GB060057 7 San Jose Street San Juan Creek 0 No Low
73 GB060064 33 Augusta San Juan Creek 0 No Low

77 GB060090 253 Emerald Bay Laguna Canyon 
Creek 0 No Low

78 GB060094 31232 Via Colinas San Juan Creek 0 No Low
80 GB060115 14 Coral Blue Street San Juan Creek 0 No Low
84 GB060148 3 Broken Arrow Street San Juan Creek 0 No Low
85 GB060159 1 Fox Hole Road San Juan Creek 0 No Low
90 GB060183 31129 Ortega Highway San Juan Creek 1.81 No Low

91 GB070004 134 Emerald Bay Laguna Canyon 
Creek 0 No Low

93 GB070024 6 Mission Ridge Road San Juan Creek 0 No Low

94 GB070025 17 Emerald Bay Laguna Canyon 
Creek 0 No Low

95 GB070053 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

96 GB070079 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

98 GB070096 540 Emerald Bay Laguna Canyon 
Creek 0 No Low

99 ME070022 39251 Ortega Highway San Juan Creek 0 No Low
101 NR060449 28241 La Paz Road Aliso Creek 0 No Low

102 NR060527 31131
Pacific Coast 
Highway

Laguna Canyon 
Creek 5 No Low

103 NR070025 31641 Ortega Highway San Juan Creek 0 No Low
104 NR070164 999 Corporate Drive San Juan Creek 0 No Low
107 NR070349 1101 Corporate Drive San Juan Creek 0 No Low

108 NS070331 341 Emerald Bay Laguna Canyon 
Creek 0 No Low

109 PB060402 28241 La Paz Road Aliso Creek 0 No Low
110 PB070030 39251 Ortega Highway San Juan Creek 0 No Low
111 PB070345 28813 Ortega Highway San Juan Creek 0 No Low
112 PB070346 28813 Ortega Highway San Juan Creek 0 No Low
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115 RS050952 31971 Via Gallo San Juan Creek 0 No Low

116 RS051154 832 Emerald Bay Laguna Canyon 
Creek 0 No Low

117 RS051862 6 Surrey Farm Way San Juan Creek 0 No Low

118 RS051926 174 Emerald Bay Laguna Canyon 
Creek 0 No Low

119 RS051985 15 Julia Street San Juan Creek 0 No Low
120 RS051986 16 Julia Street San Juan Creek 0 No Low
121 RS052016 22 Sky Ranch Road San Juan Creek 0 No Low
122 RS052244 31912 Via Faisan San Juan Creek 0 No Low
123 RS052281 31621 Via Coyote San Juan Creek 0 No Low

124 RS060163 46 Emerald Bay Laguna Canyon 
Creek 0 No Low

125 RS060274 20502 Rose Canyon Road Aliso Creek 0 No Low
126 RS060351 10 Mission Ridge Road San Juan Creek 0 No Low
127 RS060465 6 Rickie Lane San Juan Creek 0 No Low

128 RS060467 105 Emerald Bay Laguna Canyon 
Creek 0 No Low

129 RS060541 28 Sky Ranch Road San Juan Creek 0 No Low
130 RS060633 92 Bell Pasture Road San Juan Creek 0 No Low
131 RS060727 10 Thomas Road San Juan Creek 0 No Low

133 RS060802 98 Emerald Bay Laguna Canyon 
Creek 0 No Low

134 RS060811 105 Emerald Bay Laguna Canyon 
Creek 0 No Low

135 RS061083 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

136 RS061142 23852 Via Roble San Juan Creek 0 No Low
137 RS061207 20 Clydesdale Drive San Juan Creek 0 No Low

138 RS061258 145 Emerald Bay Laguna Canyon 
Creek 0 No Low

140 RS061585 9 Roshelle Lane San Juan Creek 0 No Low
141 RS061674 15 Galaxy Isle San Juan Creek 0 No Low
142 RS061684 1 Fox Hole Road San Juan Creek 0 No Low

143 RS061770 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

144 RS061822 58 University Avenue San Juan Creek 0 No Low

145 RS061848 132 Emerald Bay Laguna Canyon 
Creek 0 No Low

146 RS061893 23472 Via Alondra San Juan Creek 0 No Low
147 RS061916 4 Thomas Road San Juan Creek 0 No Low
148 RS061924 2 Stampede Street San Juan Creek 0 No Low
149 RS061985 31731 Secoya Way San Juan Creek 0 No Low
150 RS061986 31731 Secoya Way San Juan Creek 0 No Low
151 RS061987 31731 Secoya Way San Juan Creek 0 No Low

152 RS070097 225 Emerald Bay Laguna Canyon 
Creek 0 No Low

153 RS070105 22 Chaparral Court San Juan Creek 0 No Low
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154 RS070106 112 Emerald Bay Laguna Canyon 
Creek 0 No Low

156 RS070175 6 Mission Ridge Road San Juan Creek 0 No Low

157 RS070191 134 Emerald Bay Laguna Canyon 
Creek 0 No Low

158 RS070192 134 Emerald Bay Laguna Canyon 
Creek 0 No Low

159 RS070202 724 Emerald Bay Laguna Canyon 
Creek 0 No Low

160 RS070204 15 Brittlestar Road San Juan Creek 0 No Low
161 RS070205 1 Heatherwood San Juan Creek 0 No Low
162 RS070208 11 Anna Lane San Juan Creek 0 No Low
163 RS070214 28815 Ortega Highway San Juan Creek 0 No Low
164 RS070279 20 Junction Court San Juan Creek 0 No Low
165 RS070288 4 Brentano Drive San Juan Creek 0 No Low
166 RS070291 2 Franciscan Court San Juan Creek 0 No Low
167 RS070292 2 Franciscan Court San Juan Creek 0 No Low
168 RS070295 66 Bell Pasture Road San Juan Creek 0 No Low
169 RS070324 31 Pisano Street San Juan Creek 0 No Low
170 RS070347 5 Starlight Isle San Juan Creek 0 No Low
171 RS070350 5 Starlight Isle San Juan Creek 0 No Low
172 RS070356 2 San Luis Obispo Street San Juan Creek 0 No Low
174 RS070425 20591 Trabuco Oaks Drive Aliso Creek 0 No Low
175 RS070439 18 Palma Valley San Juan Creek 0 No Low
176 RS070440 18 Palma Valley San Juan Creek 0 No Low
177 RS070442 18 Palma Valley San Juan Creek 0 No Low
178 RS070455 11 Fox Hole Road San Juan Creek 0 No Low
179 RS070470 381 Sable San Juan Creek 0 No Low

181 RS070552 922 Emerald Bay Laguna Canyon 
Creek 0 No Low

182 RS070558 5 Addington Place San Juan Creek 0 No Low
183 RS070561 2 Franciscan Court San Juan Creek 0 No Low
184 RS070575 3 Wegeford Circle San Juan Creek 0 No Low
185 RS070614 74 Bell Pasture Road San Juan Creek 0 No Low
186 RS070626 18 Honey Tree Farm San Juan Creek 0 No Low
187 RS070635 19 Starlight Isle San Juan Creek 0 No Low
188 RS070649 41 Portalon Court San Juan Creek 0 No Low
189 RS070659 61 Skywood Street San Juan Creek 0 No Low
190 RS070668 3 Fair Valley San Juan Creek 0 No Low
192 RS070717 4 Hampshire Court San Juan Creek 0 No Low
193 RS070757 16 Meritage San Juan Creek 0 No Low
194 RS070768 23462 Via Codorniz San Juan Creek 0 No Low
195 RS070781 43 Woodsong San Juan Creek 0 No Low
196 RS070812 4 Brentano Drive San Juan Creek 0 No Low
197 RS070822 3 Brittlestar Road San Juan Creek 0 No Low
198 RS070825 6 Terrastar Lane San Juan Creek 0 No Low
199 RS070826 3 Moonlight Isle San Juan Creek 0 No Low
200 RS070844 23591 Via Aguila San Juan Creek 0 No Low
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201 RS070854 23102 Via Celeste San Juan Creek 0 No Low
203 RS070928 3 Starlight Isle San Juan Creek 0 No Low
204 RS070929 3 Starlight Isle San Juan Creek 0 No Low
205 RS070933 5 Ardennes Drive San Juan Creek 0 No Low
206 RS070979 12 Stellar Isle San Juan Creek 0 No Low
207 RS070987 11 Roberts Drive San Juan Creek 0 No Low
208 RS071001 17 Chantilly Lane San Juan Creek 0 No Low
209 RS071010 5 Padre Place San Juan Creek 0 No Low
210 RS071037 1 Julia Street San Juan Creek 0 No Low
211 RS071052 20 Mason Lane San Juan Creek 0 No Low
212 RS071053 29 Ledgewood Drive San Juan Creek 0 No Low
213 RS071054 4 Roshelle Lane San Juan Creek 0 No Low
214 RS071076 12 Stellar Isle San Juan Creek 0 No Low
215 RS071082 10 Hammond Road San Juan Creek 0 No Low
216 RS071083 10 Hammond Road San Juan Creek 0 No Low
217 RS071107 4 Andromeda Isle San Juan Creek 0 No Low
218 RS071108 4 Andromeda Isle San Juan Creek 0 No Low
219 RS071121 23 Brittlestar Road San Juan Creek 0 No Low
220 RS071124 29 Pisano Street San Juan Creek 0 No Low
221 RS071133 6 Maremma Lane San Juan Creek 0 No Low
222 RS071151 7 Stellar Isle San Juan Creek 0 No Low
223 RS071175 20632 Trabuco Oaks Drive Aliso Creek 0 No Low
224 RS071182 18 Joliet Drive San Juan Creek 0 No Low
225 RS071199 33 Wyndham Street San Juan Creek 0 No Low
226 RS071200 33 Wyndham Street San Juan Creek 0 No Low
227 RS071219 52 Via Barcaza San Juan Creek 0 No Low

228 RS071227 341 Emerald Bay Laguna Canyon 
Creek 0 No Low

229 RS071247 7 Songbird Road San Juan Creek 0 No Low
230 RS071256 12 Kelly Lane San Juan Creek 0 No Low
231 RS071277 26 Songbird Road San Juan Creek 0 No Low
232 RS071284 31841 Apuesto Way San Juan Creek 0 No Low
233 RS071285 31841 Apuesto Way San Juan Creek 0 No Low
234 RS071286 31841 Apuesto Way San Juan Creek 0 No Low
235 RS071287 8 San Jose Street San Juan Creek 0 No Low
236 RS071288 8 San Jose Street San Juan Creek 0 No Low
237 RS071301 11 Roberts Drive San Juan Creek 0 No Low
238 RS071314 1 Smoke Tree Drive San Juan Creek 0 No Low
240 RS071333 6 Basilica Place San Juan Creek 0 No Low
241 RS071341 49 Castletree San Juan Creek 0 No Low
242 RS071347 24 Galaxy Isle San Juan Creek 0 No Low
247 RS071418 67 Charleston Lane San Juan Creek 0 No Low
267 RW050466 3 Via Presea San Juan Creek 0 No Low
268 RW060319 7 San Jose Street San Juan Creek 0 No Low
269 RW060320 7 San Jose Street San Juan Creek 0 No Low
270 RW060321 7 San Jose Street San Juan Creek 0 No Low
271 RW060322 7 San Jose Street San Juan Creek 0 No Low
272 RW060323 7 San Jose Street San Juan Creek 0 No Low
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273 RW060324 7 San Jose Street San Juan Creek 0 No Low
274 RW060325 7 San Jose Street San Juan Creek 0 No Low
275 RW060697 14 Mission Ridge Road San Juan Creek 0 No Low

276 RW070008 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

277 RW070009 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

278 RW070010 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

279 RW070011 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

280 RW070079 15 Brittlestar Road San Juan Creek 0 No Low
281 RW070196 30961 Via Colinas San Juan Creek 0 No Low
285 RW070204 18 Palma Valley San Juan Creek 0 No Low

286 RW070211 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

287 RW070212 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

288 RW070213 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

289 RW070214 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

291 RW070226 922 Emerald Bay Laguna Canyon 
Creek 0 No Low

293 RW070372 3 Moonlight Isle San Juan Creek 0 No Low
294 RW070379 29458 Broken Arrow Street San Juan Creek 0 No Low
295 RW070380 29459 Broken Arrow Street San Juan Creek 0 No Low
296 RW070381 29147 Bell Pasture Road San Juan Creek 0 No Low
297 RW070382 29148 Bell Pasture Road San Juan Creek 0 No Low
298 RW070383 28208 Sky Ranch Road San Juan Creek 0 No Low
299 RW070384 28207 Sky Ranch Road San Juan Creek 0 No Low

308 RW070560 341 Emerald Bay Laguna Canyon 
Creek 0 No Low

315 SA050097 9 Becker Drive San Juan Creek 0 No Low

316 SA050105 73 Emerald Bay Laguna Canyon 
Creek 0 No Low

317 SA060003 6 Hallcrest Drive San Juan Creek 0 No Low
339 SW060010 6 Franciscan Court San Juan Creek 0 No Low

340 SW060086 116 Emerald Bay Laguna Canyon 
Creek 0.21 No Low

341 SW060158 3 Eric Street San Juan Creek 0 No Low
345 SW060389 6 Downfield Way San Juan Creek 0 No Low
350 SW070014 4 Brentano Drive San Juan Creek 0 No Low
358 SW070099 22 Sky Ranch Road San Juan Creek 0 No Low
359 SW070136 41 Portalon Court San Juan Creek 0 No Low
360 SW070148 5 Havenhurst Drive San Juan Creek 0 No Low
361 SW070153 4 Roshelle Lane San Juan Creek 0 No Low
362 SW070162 6 Emmy Lane San Juan Creek 0 No Low
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363 SW070219 1 Smoke Tree Drive San Juan Creek 0 No Low
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Permit No. Address Insp. Date Inspector Result Insp. Time Inspector Comments
SW060065 18631  TOPANGA CANYON RD SILV 07/10/2006 Scott Priegel Approved 00:10
SW060032 18161  ESTES WY SA  07/12/2006 Scott Priegel Approved 00:10
SW060038 11  STARGAZER  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060039 14271  LAMBETH WY TUS 07/12/2006 Scott Priegel Approved 00:10
SW060049 3  TIDECREST  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060053 6  SKYRIDGE  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060058 1  OCEAN BLUFF  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060067 18  OBSERVATORY  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060071 13331  MOUNT HOOD DR SA  07/12/2006 Scott Priegel Approved 00:10
SW060197 2197  E LEMON HEIGHTS DR SA  07/14/2006 Scott Priegel Approved 00:10
SW060198 11172  FENWICK PL SA  07/14/2006 Scott Priegel Approved 00:10
SW060199 10212  DEERHILL DR SA  07/14/2006 Scott Priegel Approved 00:10
SW060203 10002  FOXRUN RD SA  07/14/2006 Scott Priegel Approved 00:10
SW060207 1245  LANDFAIR CI SA  07/14/2006 Scott Priegel Approved 00:10
SW060045 5632  CHALON RD YL  07/17/2006 Scott Priegel Approved 00:10
SW060048 11892  MARTHA ANN DR LALM 07/17/2006 Scott Priegel Approved 00:10
SW060069 9371  RANDALL AV LAH 07/17/2006 Scott Priegel Approved 00:10
SW060072 10132  ANTIGUA ST ANA 07/17/2006 Scott Priegel Approved 00:10
SW060193 13941  ESPLANADE AV SA  07/17/2006 Scott Priegel Approved 00:10
SW060194 5  SUNDIAL  IRVC 07/17/2006 Scott Priegel Approved 00:10
SW060209 11  HIDDEN PASS  IRVC 07/17/2006 Scott Priegel Approved 00:10
SW060217 3191  BRIMHALL DR LALM 07/17/2006 Scott Priegel Approved 00:10
SW060227 13771  SANDHURST PL SA  07/17/2006 Scott Priegel Approved 00:10
SW060169 10639  ROCKHURST AV SA  07/19/2006 Scott Priegel Approved 00:10
SW060172 10501  SHADY CANYON RD SA  07/19/2006 Scott Priegel Approved 00:10
SW060173 10391  S RANDALL ST OR  07/19/2006 Scott Priegel Approved 00:10
SW060178 22  MORNING LIGHT  IRVC 07/19/2006 Scott Priegel Approved 00:10
SW060184 6  CHANNEL VISTA  IRVC 07/19/2006 Scott Priegel Approved 00:10
SW060146 20022  DANIEL LN OR  07/20/2006 Scott Priegel Approved 00:10
SW060154 18791  OAK RIDGE DR SA  07/20/2006 Scott Priegel Approved 00:10
SW060155 1501  TREASURE LN SA  07/20/2006 Scott Priegel Approved 00:10
SW060156 1851  LAS BRISAS DR SA  07/20/2006 Scott Priegel Approved 00:10
SW060159 11232  WEATHERBY RD LALM 07/20/2006 Scott Priegel Approved 00:10
SW060168 7825  LEDON WY MCTY 07/20/2006 Scott Priegel Approved 00:10
SW060181 3051  WALKER LEE DR LALM 07/20/2006 Scott Priegel Approved 00:10
SW060183 11372  DRYSDALE LN LALM 07/20/2006 Scott Priegel Approved 00:10
SW060098 10491  RIDGEWAY DR SA  07/25/2006 Scott Priegel Approved 00:10
SW060112 17732  LINDA LN TUS 07/25/2006 Scott Priegel Approved 00:10
SW060140 14072  STRATTON WY SA  07/25/2006 Scott Priegel Approved 00:10
SW060141 1962  E LEMON HEIGHTS DR SA  07/25/2006 Scott Priegel Approved 00:10
SW060152 170  SIDNEY BAY DR IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060157 12  GONDOLIERS BLUFF  IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060160 172  SIDNEY BAY DR IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060162 21  SKYRIDGE  IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060166 1  SUNDIAL  IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060088 15  OBSERVATORY  IRVC 08/07/2006 Scott Priegel Correction ( See Correction 00:15
SW060093 6  SUNDIAL  IRVC 08/07/2006 Scott Priegel Approved 00:10
SW060119 11  OFFSHORE  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060120 9  OFFSHORE  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060121 26  FAIRWAY POINT  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060137 14401  LIVINGSTON ST TUS 08/09/2006 Scott Priegel Approved 00:10
SW060143 3252  ST ALBANS DR LALM 08/09/2006 Scott Priegel Approved 00:10
SW060144 20  MORNING LIGHT  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060088 15  OBSERVATORY  IRVC 08/11/2006 Scott Priegel Approved 00:10
SW050388 18622  CRYSTAL CANYON RD SILV 08/22/2006 Scott Priegel Approved 00:10
SW050391 18581  TOPANGA CANYON RD SILV 08/22/2006 Scott Priegel Approved 00:10
SW030162 27  RONSARD  SJH 08/23/2006 Scott Priegel Approved 00:10
SW030242 17  VISTA LUCI  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030267 28  SCENIC BLUFF  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030308 21  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030385 1  VIA NAPLES  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030389 25  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030432 7  VIA BREZZA  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040094 55  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040124 11  SHORERIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040181 6  MERIDIAN  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040203 16  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040208 4  CLIFFHOUSE BLUFF  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040233 7  SKYCREST  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040248 4  DUNES BLUFF  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040336 106  ARCHIPELAGO DR IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040369 22  FAIRWAY POINT  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040370 20  FAIRWAY POINT  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040377 22  DUNES BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
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SW040400 20  GONDOLIERS BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040412 10  CHANNEL VISTA  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040413 10  SEA GREENS  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050007 16  WHALERS BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050104 24  CLIFFHOUSE BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050143 32  CLIFFHOUSE BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050189 9  PELICANS DR IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050205 19  PELICAN VISTA DR IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050216 9  ISLAND VISTA  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040401 6  TIDELINE BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW040406 176  SIDNEY BAY DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050211 16  CRUISERS BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050310 9  COASTAL OAK  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050325 4  FAIRWAY POINT  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050331 72  ARCHIPELAGO DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050341 11  OBSERVATORY  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050356 50  SHORERIDGE  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050361 36  ARCHIPELAGO DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050379 30  PELICAN POINT DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050383 20  CLIFFHOUSE BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050399 24  MORNING LIGHT  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW060026 10  ROCKSHORE BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW040065 9841  BRENTWOOD DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040174 12336  BAJA PANORAMA  SA  08/30/2006 Scott Priegel Approved 00:10
SW040175 1022  LA LOMA DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040260 10712  QUADRILLE PL SA  08/30/2006 Scott Priegel Approved 00:10
SW040290 13941  ESPLANADE AV SA  08/30/2006 Scott Priegel Approved 00:10
SW040360 10541  BOCA CANYON DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040379 13031  MALENA DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040395 18831  SILVER MAPLE WY SA  08/30/2006 Scott Priegel Approved 00:10
SW030208 12862  PANORAMA PL SA  08/31/2006 Scott Priegel Approved 00:10
SW030466 10452  ORANGE PARK BL OR  08/31/2006 Scott Priegel Approved 00:05
SW040040 18062  OAK RIDGE DR SA  08/31/2006 Scott Priegel Approved 00:10
SW050160 11142  FENWICK PL SA  08/31/2006 Scott Priegel Approved 00:10
SW050187 11171  COVENTRY PL SA  08/31/2006 Scott Priegel Approved 00:10
SW050196 11352  SKYLINE DR TUS 08/31/2006 Scott Priegel Approved 00:10
SW050198 18251  LEAFWOOD LN SA  08/31/2006 Scott Priegel Approved 00:10
SW050212 12021  RED HILL AV SA  08/31/2006 Scott Priegel Approved 00:10
SW040179 1971  RUNNING BRANCH  TUS 09/12/2006 Scott Priegel Approved 00:10
SW050042 17952  THEODORA DR TUS 09/12/2006 Scott Priegel Approved 00:10
SW050089 12612  BUBBLING WELL RD SA  09/12/2006 Scott Priegel Approved 00:10
SW030201 3315  DRUID LN LALM 09/20/2006 Scott Priegel Approved 00:10
SW040080 11841  WEMBLEY RD LALM 09/20/2006 Scott Priegel Approved 00:10
SW040215 11761  SE SKYLINE DR SA  09/20/2006 Scott Priegel Approved 00:10
SW050096 3002  ACECA DR LALM 09/20/2006 Scott Priegel Approved 00:10
SW050108 10641  BENT TREE RD SA  09/20/2006 Scott Priegel Approved 00:10
SW050327 3311  ROSSMOOR WY LALM 09/20/2006 Scott Priegel Approved 00:10
SW050371 3082  BURNEY PL LALM 09/20/2006 Scott Priegel Approved 00:10
SW060004 13141  BARRETT HILL CI SA  09/20/2006 Scott Priegel Approved 00:10
SW060012 11356  BASKERVILLE RD LALM 09/20/2006 Scott Priegel Approved 00:10
SW060018 1842  PARK SKYLINE RD SA  09/20/2006 Scott Priegel Approved 00:10
SW060046 10372  MIRAVISTA DR SA 09/20/2006 Scott Priegel Approved 00:10
SW050094 4782  SANBERT ST PLA 09/25/2006 Scott Priegel Approved 00:10
SW050206 5731  STRADELLA AV YL  09/25/2006 Scott Priegel Approved 00:10
SW050316 12931  DEL REY DR SA  09/25/2006 Scott Priegel Approved 00:10
SW050357 19182  BARRETT LN SA  09/25/2006 Scott Priegel Approved 00:10
SW050398 10635  ROCKHURST AV SA  09/25/2006 Scott Priegel Approved 00:10
SW060019 2221  FOOTHILL BL SA  09/25/2006 Scott Priegel Approved 00:10
SW060032 18161  ESTES WY SA  09/25/2006 Scott Priegel Approved 00:10
SW060049 3  TIDECREST  IRVC 09/25/2006 Scott Priegel Approved 00:10
SW060053 6  SKYRIDGE  IRVC 09/25/2006 Scott Priegel Approved 00:10
RW050286 5  AVALON VISTA  IRVC 10/10/2006 Ed Hernandez Correction ( Work Not Read 00:15 Need BMP-maintenace re-inspection on 

10/19/06
RW050462 3  AVALON VISTA  IRVC 10/10/2006 Ed Hernandez Correction ( No Access) 00:05
SW060236 3  AVALON VISTA  IRVC 10/10/2006 Ed Hernandez Incorrect Inspection Type R 00:05
RW060217 78  ARCHIPELAGO DR IRVC 10/11/2006 Ed Hernandez Correction ( No Access) 00:15
SW050361 36  ARCHIPELAGO DR IRVC 10/11/2006 Ed Hernandez Correction ( Work Not Read 00:10 Remove fertilizer from street
NR060067 22701 BLDG. 30 PELICAN HILL ROAD SOUTH  I 10/12/2006 Scott Priegel Correction ( See Correction 01:35
RW060177 21  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060178 19  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060179 17  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060180 15  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060181 11  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060189 21  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060190 21  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:07
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RW060191 19  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060192 17  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060193 15  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060194 11  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060195 9  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060196 7  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060197 5  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060198 3  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060199 1  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060205 4  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060206 6  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060207 8  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060208 10  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060209 12  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060210 16  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060211 16  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060212 18  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060213 20  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060214 22  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060215 22  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:05
RW060328 21  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:07
RW060329 22  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:05
NR050117 22663  PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 00:25
NR060037 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 01:30
NR060038 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 00:30
NR060070 22800 20 PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 01:00
NR060071 22701 BLDG. 40 PELICAN HILL ROAD SOUTH  I 10/16/2006 Scott Priegel Correction ( See Correction 01:00
RW060395 11  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:10
RW060396 11  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:10
RW060397 9  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060398 7  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060399 5  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060400 3  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060401 1  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060402 1  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060469 11  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
NR050183 7916 A E COAST HY IRVC 10/17/2006 Ed Hernandez Request Cancelled
RW060072 22  DEEP SEA  IRVC 10/17/2006 Ed Hernandez Approved 00:10
RW060073 22  DEEP SEA  IRVC 10/17/2006 Ed Hernandez Approved 00:10
RW060124 9  PELICAN VISTA DR IRVC 10/17/2006 Scott Priegel Correction ( See Correction 00:30
RW060498 10  PREMIERE POINT  IRVC 10/17/2006 Scott Priegel Approved 00:10
SW040248 4  DUNES BLUFF  IRVC 10/17/2006 Ed Hernandez Approved 00:09
SW040377 22  DUNES BLUFF  IRVC 10/17/2006 Ed Hernandez Approved 00:08
SW050325 4  FAIRWAY POINT  IRVC 10/17/2006 Ed Hernandez Approved 00:10
NR050178 23000 4000 NEWPORT COAST DR IRVC 10/18/2006 Scott Priegel Correction ( See Correction 00:25
NR050179 23000 4100 NEWPORT COAST DR IRVC 10/18/2006 Scott Priegel Correction ( See Correction 00:25
NR050180 23000 4200 NEWPORT COAST DR IRVC 10/18/2006 Scott Priegel Correction ( See Correction 00:20
RW060108 16  SHORE WALK  IRVC 10/18/2006 Scott Priegel Approved 00:10
RW060109 14  SHORE WALK  IRVC 10/18/2006 Scott Priegel Approved 00:10
RW060168 17  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060170 11  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060174 10  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060175 8  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060176 6  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060269 10  SEA GLASS  IRVC 10/18/2006 Scott Priegel Approved 00:10
RW060605 8  SEA GLASS  IRVC 10/18/2006 Scott Priegel Approved 00:10
SW060169 10639  ROCKHURST AV SA  10/18/2006 Scott Priegel Approved 00:05
RW040066 31  SKYRIDGE  IRVC 10/19/2006 Scott Priegel Approved 00:15
RW060656 9  ISLAND VISTA  IRVC 10/19/2006 Ed Hernandez Approved 00:20
SW060157 12  GONDOLIERS BLUFF  IRVC 10/19/2006 Ed Hernandez Request Cancelled
SW060209 11  HIDDEN PASS  IRVC 10/19/2006 Ed Hernandez Approved 00:07
SW060279 8  GENTLE BREEZE  IRVC 10/19/2006 Ed Hernandez Approved 00:05
RW050203 8  STAR CATCHER  IRVC 10/20/2006 Scott Priegel Approved 00:10
RW050204 6  STAR CATCHER  IRVC 10/20/2006 Scott Priegel Approved 00:10
RW060257 23  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060258 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060286 21  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060287 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060288 27  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060289 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060290 31  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060291 33  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060292 37  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060293 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:09
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RW060294 33  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060306 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060307 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060308 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060309 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Denied ( Work Not Ready) 00:08
RW060310 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060311 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060403 1  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060404 1  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060405 3  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060406 5  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060407 7  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060408 9  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08 RET. Walls are Not built ,not ready,BMP are 

ok
RW060409 11  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060410 11  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060411 15  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060412 15  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:09
RW060506 11  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060575 21  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060576 23  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060577 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060578 27  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060579 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060580 31  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060581 33  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060582 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060583 37  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060584 37  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
NR050365 22551 A WAVES END  IRVC 10/23/2006 Scott Priegel Approved 00:10
RW060046 22548 G PELICAN HILL ROAD SOUTH  IRVC 10/23/2006 Scott Priegel Approved 00:35
RW060051 22641  PELICAN HILL ROAD SOUTH  IRVC 10/23/2006 Scott Priegel Approved 00:15
RW060124 9  PELICAN VISTA DR IRVC 10/23/2006 Scott Priegel Approved 00:10
RW060452 22701 BLDG. 70 PELICAN HILL ROAD SOUTH  I 10/23/2006 Scott Priegel Correction ( See Correction 00:50
NR050178 23000 4000 NEWPORT COAST DR IRVC 10/25/2006 Scott Priegel Approved 00:05
NR050179 23000 4100 NEWPORT COAST DR IRVC 10/25/2006 Scott Priegel Approved 00:05
NR050180 23000 4200 NEWPORT COAST DR IRVC 10/25/2006 Scott Priegel Approved 00:05
NR060070 22800 20 PELICAN HILL ROAD SOUTH  IRVC 10/25/2006 Scott Priegel Approved 00:10
NR060071 22701 BLDG. 40 PELICAN HILL ROAD SOUTH  I 10/25/2006 Scott Priegel Approved 00:10
NR050117 22663  PELICAN HILL ROAD SOUTH  IRVC 10/31/2006 Scott Priegel Approved 00:15
NR060037 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/31/2006 Scott Priegel Approved 00:10
NR060038 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/31/2006 Scott Priegel Approved 00:10
NR060067 22701 BLDG. 30 PELICAN HILL ROAD SOUTH  I 10/31/2006 Scott Priegel Approved 00:15
RW060452 22701 BLDG. 70 PELICAN HILL ROAD SOUTH  I 10/31/2006 Scott Priegel Approved 00:10
RW050199 10  MORNING LIGHT  IRVC 11/07/2006 Ed Hernandez Approved 00:15
RW050200 8  MORNING LIGHT  IRVC 11/07/2006 Ed Hernandez Approved 00:25
RW050201 6  MORNING LIGHT  IRVC 11/07/2006 Ed Hernandez Approved 00:15
RW060266 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060268 21  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060295 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060296 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060413 11  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060414 11  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060415 9  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060416 7  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060417 7  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060418 5  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060419 1  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060420 1  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060421 6  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Denied ( Work Not Ready) 00:06
RW060422 6  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060423 8  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060424 8  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060425 10  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060426 10  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060585 21  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060586 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060587 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060691 22556  PELICAN HILL ROAD SOUTH  IRVC 11/08/2006 Ed Hernandez Request Cancelled
RW060259 37  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060260 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060261 33  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060262 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060263 29  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060264 27  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
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RW060265 25  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060267 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060272 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060273 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060274 40  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060275 42  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060276 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060277 40  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060278 41  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060279 43  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060280 45  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060281 29  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060282 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060283 33  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060284 37  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060285 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060297 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060298 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060299 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060300 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060301 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060302 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060303 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060304 45  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060588 25  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060589 27  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060590 29  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060592 33  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060593 37  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060594 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060595 41  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060596 43  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060599 42  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060600 42  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060601 40  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060602 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW040364 10  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW040365 8  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW040366 6  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW040367 4  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW040368 2  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW060045 21999  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:15
RW060120 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:15
RW060121 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:15
RW060122 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW060123 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:10
DM060124 27331  SILVERADO CANYON RD SILV 11/29/2006 Scott Priegel Approved 00:10
DM060081 11094  S MEADS AV OR  11/30/2006 Scott Priegel Approved 00:10
DM060120 10711  MEADS AV OR  11/30/2006 Scott Priegel Approved 00:10
NR060119 27641  SILVERADO CANYON RD SILV 11/30/2006 Scott Priegel Approved 00:10
RW060186 19941  DANIEL LN OR  12/01/2006 Scott Priegel Approved 00:10
RW060688 11391  ORANGE PARK BL OR  12/01/2006 Scott Priegel Approved 00:10
NR050409 401  CITY DR OR  12/05/2006 Scott Priegel Approved 00:15
DM050069 1552  GARLAND AV TUS 12/06/2006 Scott Priegel Approved 00:10
DM060099 11331  COVEY LN TUS 12/06/2006 Scott Priegel Approved 00:10
DM060127 12071  LARCHWOOD DR TUS 12/06/2006 Scott Priegel Correction ( See Correction 00:30
DM060090 13611  N SAIGON LN SA  12/07/2006 Scott Priegel Approved 00:10
DM060121 10741  EQUESTRIAN DR SA  12/07/2006 Scott Priegel Approved 00:10
NR050405 11006  BEE CANYON RD IRV 12/19/2006 Scott Priegel Approved 00:20
NR060052 20382  NEWPORT BL SA  12/19/2006 Scott Priegel Approved 00:10
DM060128 2882  TUCKER LN LALM 12/26/2006 Ed Hernandez Approved 00:04 Cloudy with chance of rain tonight.
GB060131 12071  LARCHWOOD DR TUS 12/27/2006 Scott Priegel Approved 00:10
DM060066 2922  KEMPTON DR LALM 01/03/2007 Ed Hernandez Approved 00:10 Partly cloudy
DM060102 3061  INVERNESS DR LALM 01/03/2007 Ed Hernandez Approved 00:10 Partly cloudy
DM060103 3002  KITTRICK DR LALM 01/03/2007 Ed Hernandez Approved 00:05 Partly Cloudy
DM060123 11462  KENSINGTON RD LALM 01/03/2007 Ed Hernandez Approved 00:10 Partly cloudy
DM060080 2932  GLENROY PL LALM 01/04/2007 Ed Hernandez Approved 00:04 Cloudy
DM060092 3122  HILL ROSE DR LALM 01/04/2007 Ed Hernandez Approved 00:10 Cloudy
DM060003 11362  DAVENPORT RD LALM 01/05/2007 Ed Hernandez Approved 00:10
RW040232 13011  SPRINGWOOD DR SA  01/09/2007 Scott Priegel Approved 00:10
RW040505 1232  EDGEVIEW DR SA  01/09/2007 Scott Priegel Approved 00:10
RW040509 12592  BAJA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW050391 12277  ALTA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW060068 19362  ST JUDE DR SA  01/09/2007 Scott Priegel Approved 00:10
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RW060104 12264  CIRCULA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW060145 12235  CIRCULA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW060216 10121  COWAN HEIGHTS DR SA  01/09/2007 Scott Priegel Correction ( See Correction 00:30
RW060336 10421  BRIGHTWOOD DR SA  01/09/2007 Scott Priegel Approved 00:10
RW060502 1581  KIMBERWICKE DR SA  01/09/2007 Scott Priegel Approved 00:13
RW060511 19122  BARRETT LN SA  01/09/2007 Scott Priegel Approved 00:10
RW060519 12552  EL ROY DR SA  01/09/2007 Scott Priegel Approved 00:10
RW060521 10002  FOXRUN RD SA  01/09/2007 Scott Priegel Approved 00:10
RW060609 10342  LADERA SENDA  SA  01/09/2007 Scott Priegel Approved 00:08
RW060620 19321  SAYLOR TR SA  01/09/2007 Scott Priegel Approved 00:10
RW060621 1  PELICAN CREST DR IRVC 01/11/2007 Scott Priegel Correction ( See Correction 00:30
RW060647 14  SHORE WALK  IRVC 01/11/2007 Scott Priegel Approved 00:10
DM060122 14522  WILSON ST MCTY 01/17/2007 Scott Priegel Approved 00:10
DM040086 14652  MONROE ST MCTY 01/22/2007 Scott Priegel Correction ( See Correction 00:30
DM060091 2680  SANTA ANA AV CM  01/22/2007 Ed Hernandez Approved 00:15 Sunny
RW060140 2586  SANTA ANA AV CM  01/22/2007 Ed Hernandez Approved 00:11 Sunny
RW060141 2586  SANTA ANA AV CM  01/22/2007 Ed Hernandez Approved 00:11 Sunny
DM060059 16386  N PACIFIC AV SUNB 01/23/2007 Ed Hernandez Approved 00:15 Sunny
DM060060 16382  N PACIFIC AV SUNB 01/23/2007 Ed Hernandez Approved 00:15 Sunny
DM060097 16601  PACIFIC COAST HIGHWAY  SUNB 01/23/2007 Ed Hernandez Approved 00:15
DM060098 16601  PACIFIC COAST HIGHWAY  SUNB 01/23/2007 Ed Hernandez Approved 00:15 Sunny
RW050469 19602  CRESTKNOLL DR YL  01/23/2007 Scott Priegel Approved 00:10
RW060216 10121  COWAN HEIGHTS DR SA  01/23/2007 Scott Priegel Approved 00:10
RW060341 11052  GOLD STAR LN SA  01/23/2007 Scott Priegel Approved 00:10

DM050043 2156  KRAEMER BL BREA 01/24/2007 Ed Hernandez Partial Approval 01:24

Narainjal-tank farm,lower south side rode, R/R 
sand bags and add snad bagsat east and west
side slopes.  R/R plastic sheathing and sand 
bag per BMP. (Best Management Practices) 
Befor Next rain forcast.

DM060109 1944  VALENCIA AV BREA 01/24/2007 Ed Hernandez Approved 01:07 10,000 GALLON DEISAL TANK, WORK NOT 
STARTED

RW060621 1  PELICAN CREST DR IRVC 01/26/2007 Scott Priegel Approved 00:10
SA030034 49  SARTEANO DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030095 4  SIDNEY BAY DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030106 41  OCEAN HEIGHTS DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030122 6  ARCHIPELAGO DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030126 58  TWILIGHT BLUFF  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA040033 36  SHORERIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA040055 12  MERIDIAN  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA050027 6  SURFSPRAY BLUFF  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA050030 2  TIDELINE BLUFF  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW030308 21  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW030389 25  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW040203 16  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW050320 12  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW060053 6  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA050056 1  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA050067 4  STONEPATH  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA050098 16  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060011 8  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060033 12  EUCALYPTUS  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060043 22  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060066 4  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060095 8  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW040181 6  MERIDIAN  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW050299 19  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060216 19  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060228 8  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060279 8  GENTLE BREEZE  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060280 20  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060284 10  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060293 22  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060335 24  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060401 6  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW070020 12  STARGAZER  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA050032 20  TIDELINE BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA050072 6  DUNES BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA050075 2  SUNSET HARBOR  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060014 3  TIDECREST  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060039 26  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060047 2  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060051 8  SKYCREST  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060057 96  ARCHIPELAGO DR IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060089 36  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW040248 4  DUNES BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW040377 22  DUNES BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
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SW040400 20  GONDOLIERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060157 12  GONDOLIERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060219 38  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060236 3  AVALON VISTA  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060308 64  ARCHIPELAGO DR IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060336 10  WHALERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060341 62  ARCHIPELAGO DR IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060363 20  WHALERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060025 7  OFFSHORE  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW040208 4  CLIFFHOUSE BLUFF  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW040406 176  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW050104 24  CLIFFHOUSE BLUFF  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060119 11  OFFSHORE  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060120 9  OFFSHORE  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060136 168  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060160 172  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060257 16  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060288 28  CRUISERS BLUFF  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060298 14  SHORE WALK  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060334 174  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060354 6  SEA GLASS  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060356 4  SEA GLASS  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060357 2  SEA GLASS  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060358 22  DEEP SEA  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060381 20  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060384 15  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060422 22  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SA060097 15  RIM RIDGE  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW030267 28  SCENIC BLUFF  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW040233 7  SKYCREST  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW040401 6  TIDELINE BLUFF  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW040413 10  SEA GREENS  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050007 16  WHALERS BLUFF  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050205 19  PELICAN VISTA DR IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050216 9  ISLAND VISTA  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050325 4  FAIRWAY POINT  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050379 30  PELICAN POINT DR IRVC 02/14/2007 Scott Priegel Approved 00:10
SW060184 6  CHANNEL VISTA  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW060229 24  SHORELINE  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW060292 6  SEA GREENS  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW070013 16  SHORE WALK  IRVC 02/14/2007 Scott Priegel Approved 00:10
GB020069 14311 LADD CANYON RD SILV 02/15/2007 Jerry Anderson Reviewed 00:30
SA060068 9  WAYSIDE  IRVC 02/15/2007 Scott Priegel Approved 00:10
SA060090 1  SHADOWCAST  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW030242 17  VISTA LUCI  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW030385 1  VIA NAPLES  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW050310 9  COASTAL OAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060178 22  MORNING LIGHT  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060194 5  SUNDIAL  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060209 11  HIDDEN PASS  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060238 2  CANYON PEAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060242 21  CANYON PEAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060268 3121  SALMON DR LALM 02/15/2007 Scott Priegel Approved 00:10
SW060277 25  CANYON PEAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060347 1  AVALON VISTA  IRVC 02/15/2007 Scott Priegel Approved 00:08
SW060350 18  HIGHPOINT  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060385 43  PACIFIC MIST  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060387 45  PACIFIC MIST  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060424 10  STAR CATCHER  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW070023 27  VISTA TRAMONTO  IRVC 02/15/2007 Scott Priegel Approved 00:10
DM050043 2156  KRAEMER BL BREA 02/22/2007 Ed Hernandez Approved 00:46
SA060071 20085  ROGERS DR OR  03/07/2007 Scott Priegel Approved 00:10
SW030466 10452  ORANGE PARK BL OR  03/07/2007 Scott Priegel Approved 00:10
SW060260 19742  HI TOP LN OR  03/07/2007 Scott Priegel Approved 00:10
SW030211 2098  LOWER LAKE RD TUS 03/08/2007 Scott Priegel Approved 00:10
SW050196 11352  SKYLINE DR TUS 03/08/2007 Scott Priegel Approved 00:10
SW060146 20022  DANIEL LN OR  03/08/2007 Scott Priegel Approved 00:10
SW060376 11331  COVEY LN TUS 03/08/2007 Scott Priegel Approved 00:10
SW060379 2191  LEMON HEIGHTS DR TUS 03/08/2007 Scott Priegel Approved 00:10
SW070001 10621  S MORADA DR OR  03/08/2007 Scott Priegel Approved 00:10
SW070056 11262  SKYLINE DR TUS 03/08/2007 Scott Priegel Approved 00:10
SA030093 12021  THETA RD SA  03/09/2007 Scott Priegel Approved 00:10
SA060086 1866  COCKSCROW LN SA  03/09/2007 Scott Priegel Approved 00:10
SA070001 1015  CASTLEGATE LN SA  03/09/2007 Scott Priegel Approved 00:10

0037691



Permit No. Address Insp. Date Inspector Result Insp. Time Inspector Comments

RDMD/Planning and Development Service
NPDES Inspection Activity Report 2006-07 Reporting Period

Inspection Type: 901, Region: Santa Ana

SW030167 18812  LOMAR LN SA  03/09/2007 Scott Priegel Approved 00:10
SW040065 9841  BRENTWOOD DR SA  03/09/2007 Scott Priegel Approved 00:10
SW040175 1022  LA LOMA DR SA  03/09/2007 Scott Priegel Approved 00:10
SW040179 1971  RUNNING BRANCH  TUS 03/09/2007 Scott Priegel Approved 00:10
SW040215 11761  SE SKYLINE DR SA  03/09/2007 Scott Priegel Approved 00:10
SW050042 17952  THEODORA DR TUS 03/09/2007 Scott Priegel Approved 00:10
SW050089 12612  BUBBLING WELL RD SA  03/09/2007 Scott Priegel Approved 00:10
SW050160 11142  FENWICK PL SA  03/09/2007 Scott Priegel Approved 00:10
SW050312 17901  THEODORA DR TUS 03/09/2007 Scott Priegel Approved 00:10
SW060018 1842  PARK SKYLINE RD SA  03/09/2007 Scott Priegel Approved 00:10
SW060137 14401  LIVINGSTON ST TUS 03/09/2007 Scott Priegel Approved 00:10
SW060140 14072  STRATTON WY SA  03/09/2007 Scott Priegel Approved 00:10
SW060156 1851  LAS BRISAS DR SA  03/09/2007 Scott Priegel Approved 00:10
SW060203 10002  FOXRUN RD SA  03/09/2007 Scott Priegel Approved 00:10
SW060207 1245  LANDFAIR CI SA  03/09/2007 Scott Priegel Approved 00:10
SW060250 12552  EL ROY DR SA  03/09/2007 Scott Priegel Approved 00:10
SW060342 12371  ZIG ZAG WY TUS 03/09/2007 Scott Priegel Approved 00:10
SW060410 10121  COWAN HEIGHTS DR SA  03/09/2007 Scott Priegel Approved 00:10
SW060414 1561  WYNDHAM COURT RD SA  03/09/2007 Scott Priegel Approved 00:10
SW060418 11322  VISTA DEL LAGO  SA  03/09/2007 Scott Priegel Approved 00:10
SW070026 11801  HIGHVIEW DR SA  03/09/2007 Scott Priegel Approved 00:10
SW070058 14131  LIVINGSTON ST TUS 03/09/2007 Scott Priegel Approved 00:10
SA040046 10522  GREENBRIER RD SA  03/12/2007 Scott Priegel Approved 00:10
SA050023 12574  VISTA PANORAMA  SA  03/12/2007 Scott Priegel Approved 00:10
SA060052 12273  BAJA PANORAMA  SA  03/12/2007 Scott Priegel Approved 00:10
SA070009 13071  COTTONWOOD DR SA  03/12/2007 Scott Priegel Approved 00:10
SW030208 12862  PANORAMA PL SA  03/12/2007 Scott Priegel Approved 00:10
SW040040 18062  OAK RIDGE DR SA  03/12/2007 Scott Priegel Approved 00:10
SW040174 12336  BAJA PANORAMA  SA  03/12/2007 Scott Priegel Approved 00:10
SW040379 13031  MALENA DR SA  03/12/2007 Scott Priegel Approved 00:10
SW060046 10372  MIRAVISTA DR SA 03/12/2007 Scott Priegel Approved 00:10
SW060264 1232  EDGEVIEW DR SA  03/12/2007 Scott Priegel Approved 00:10
SW060302 13601  LAURINDA WY SA  03/12/2007 Scott Priegel Approved 00:10
SW060303 19321  SAYLOR TR SA  03/12/2007 Scott Priegel Approved 00:10
SW060322 12601  HINTON WY SA  03/12/2007 Scott Priegel Approved 00:10
SW060372 1002  LA LIMONAR RD SA  03/12/2007 Scott Priegel Approved 00:10
SW060421 13301  SHEPARD WY SA  03/12/2007 Scott Priegel Approved 00:10
SW070010 11062  GOLD STAR LN SA  03/12/2007 Scott Priegel Approved 00:10
SW070035 1192  BRADCLIFF DR SA  03/12/2007 Scott Priegel Approved 00:10
SW070055 19651  VISTA DEL VALLE  SA  03/12/2007 Scott Priegel Approved 00:10
SA030114 3051  DRUID LN LALM 03/13/2007 Scott Priegel Approved 00:10
SA050080 3161  TUCKER LN LALM 03/13/2007 Scott Priegel Approved 00:10
SW030201 3315  DRUID LN LALM 03/13/2007 Scott Priegel Approved 00:10
SW060019 2221  FOOTHILL BL SA  03/13/2007 Scott Priegel Approved 00:10
SW060172 10501  SHADY CANYON RD SA  03/13/2007 Scott Priegel Approved 00:10
SW060181 3051  WALKER LEE DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060197 2197  E LEMON HEIGHTS DR SA  03/13/2007 Scott Priegel Approved 00:10
SW060244 3118  SALMON DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060268 3121  SALMON DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060291 1841  WHITESTONE TR SA  03/13/2007 Scott Priegel Approved 00:10
SW060388 2872  TIGERTAIL DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060408 2682  SALMON DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW070008 3092  COPA DE ORO DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW070052 2722  BLUME DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW030232 1111  RANDALL AV LAH 03/14/2007 Scott Priegel Approved 00:10
SW040080 11841  WEMBLEY RD LALM 03/14/2007 Scott Priegel Approved 00:10
SW050094 4782  SANBERT ST PLA 03/14/2007 Scott Priegel Approved 00:10
SW050206 5731  STRADELLA AV YL  03/14/2007 Scott Priegel Approved 00:10
SW060143 3252  ST ALBANS DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW060223 2702  WOODSTOCK RD LALM 03/14/2007 Scott Priegel Approved 00:10
SW060265 19391  FRANCISCA WY YL  03/14/2007 Scott Priegel Approved 00:10
SW060309 2631  PIEDMONT AV LALM 03/14/2007 Scott Priegel Approved 00:10
SW060395 2641  MAIN WAY DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW070005 2851  BRIMHALL DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW070045 12032  WEATHERBY RD LALM 03/14/2007 Scott Priegel Approved 00:10
SW070049 12601  MARTHA ANN DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW050327 3311  ROSSMOOR WY LALM 03/15/2007 Scott Priegel
SW050371 3082  BURNEY PL LALM 03/15/2007 Scott Priegel Approved 00:10
SW060183 11372  DRYSDALE LN LALM 03/15/2007 Scott Priegel Approved 00:10
SW060200 2921  EDGELEY PL LALM 03/15/2007 Scott Priegel Approved 00:10
SW060245 11802  NEWBURY RD LALM 03/15/2007 Scott Priegel Approved 00:10
SW060276 3212  ORLANDO RD LALM 03/15/2007 Scott Priegel Approved 00:10
SW060331 11542  WEATHERBY RD LALM 03/15/2007 Scott Priegel Approved 00:10
SW070032 3311  ROSSMOOR WY LALM 03/15/2007 Scott Priegel Approved 00:10
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GA030006 23235  REEF POINT DR IRVC 10/24/2006 Tim Hertel Approved 00:05 scheduled insp for NPDES-no problems
GA050010 22800  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:08 scheduled NPDESinsp.
GA050013 22701  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:15 scheduled NPDESinsp
GA050014 22556  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:20
GA050016 22577  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:15
GA050017 11  AVALON VISTA  IRVC 10/24/2006 Tim Hertel Approved 00:10
GA050018 15  AVALON VISTA  IRVC 10/24/2006 Tim Hertel Approved 00:10
GB050095 2791  COPA DE ORO DR LALM 10/24/2006 Tim Hertel Approved 00:07
GB050112 10182  COWAN HEIGHTS DR SA  10/24/2006 Tim Hertel Approved 00:08
GB060085 1  PELICAN CREST DR IRVC 10/24/2006 Tim Hertel Approved 00:15
GB060085 1  PELICAN CREST DR IRVC 10/25/2006 Tim Hertel Request Cancelled 00:05
GA050025 9902  RANGEVIEW DR SA  11/03/2006 Jerry Anderson Reviewed 00:15
GB050011 1662  KIMBERWICKE DR SA  11/16/2006 Jerry Anderson Reviewed 00:15
GB050113 6  SEA GREENS  IRVC 12/08/2006 Tim Hertel Reviewed 00:10 no problems-e/c in place
GA050019 15847  LAMBERT RD BREA 01/19/2007 Jerry Anderson Denied ( No Superintendant 00:15
GA050019 15847  LAMBERT RD BREA 01/24/2007 Jerry Anderson Reviewed 01:00
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SW060068 4  HAMPSHIRE CT LDRA 07/10/2006 Scott Priegel Approved 00:10
SW060189 18  MISSION RIDGE RD LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060191 14  SAN LUIS OBISPO ST LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060196 20  BEACON PT LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060202 23  PORTALON CT LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060206 21  FLINTRIDGE AV LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060214 2  GALAXY ISLE  LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060205 15  BOBBY JONES LN CDC 07/14/2006 Scott Priegel Approved 00:10
SW060167 21  BECKER DR LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060170 8  RICKIE LN LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060171 5  SAN LUIS OBISPO ST LDRA 07/18/2006 Scott Priegel Correction ( See Correction Notice) 00:20
SW060174 9  ERIC ST LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060175 31  BASILICA PL LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060176 19  CHERRY HILLS DR CDC 07/18/2006 Scott Priegel Approved 00:10
SW060177 10  KANE LN LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060179 5  DEERFIELD PL TRAB 07/18/2006 Scott Priegel Approved 00:10
SW060180 18  ROSHELLE LN LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060185 8  OAK CANYON TR CDC 07/18/2006 Scott Priegel Approved 00:10
SW060186 19  BASILICA PL LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060187 14  GALAXY ISLE  LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060147 49  SNOW BUSH ST LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060149 27  BASILICA PL LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060150 5  FRIAR LN LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060153 32  Scarlet Maple DR LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060158 3  ERIC ST LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060164 6  STERLING GLEN  LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060165 18  ELISSA LN LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060145 20  RUNNING BROOK DR CDC 07/25/2006 Scott Priegel Approved 00:10
SW060161 15  PORTMARNOCH CT CDC 07/25/2006 Scott Priegel Approved 00:10
SW060171 5  SAN LUIS OBISPO ST LDRA 07/25/2006 Scott Priegel Approved 00:10
SW060076 21  BENT OAK  CDC 07/26/2006 Scott Priegel Approved 00:10
SW060077 4  SONGBIRD RD CDC 07/26/2006 Scott Priegel Approved 00:10
SW060079 20  MISSION RIDGE RD LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060083 12  SAN LUIS OBISPO ST LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060084 10  SAN LUIS OBISPO ST LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060085 2  WHITEHOLLOW  CDC 07/26/2006 Scott Priegel Approved 00:10
SW060087 12  CHAPARRAL CT LASF 07/26/2006 Scott Priegel Approved 00:10
SW060089 3  SAN LUIS OBISPO ST LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060090 12  BASILICA PL LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060091 43  Shively RD LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060096 17  PADRE PL LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060097 21  PLEASANTON LN LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060106 19  CAELUM CT CDC 07/26/2006 Scott Priegel Approved 00:10
SW060117 31532  VIA COYOTE  CDC 07/26/2006 Scott Priegel Approved 00:10
SW060109 20  COUSTEAU LN LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060110 47  CREEK VIEW RD CDC 08/08/2006 Scott Priegel Approved 00:10
SW060111 22  Baudin CR LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060114 9  HAVENHURST DR CDC 08/08/2006 Scott Priegel Approved 00:10
SW060115 10  HUBBARD WY CDC 08/08/2006 Scott Priegel Approved 00:10
SW060122 12  FAYETTE CI LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060124 18  KENT CT LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060126 9  KANE LN LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060128 5  WAVERLY PL LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060129 5  COPIOUS LN LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060131 5  BEACON PT LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060132 17  Chardonnay DR LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060134 5  BASILICA PL LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060139 9  CONSTELLATION WY CDC 08/08/2006 Scott Priegel Approved 00:10
SW060142 25  Scarlet Maple DR LDRA 08/08/2006 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060103 16  JOHN ST LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060108 1  SHEPHERD CT LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060113 4  FOX HOLE RD LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060116 15  FRIAR LN LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060099 1400  EMERALD BAY  LAG 08/10/2006 Scott Priegel Request Cancelled
SW060086 116  EMERALD BAY  LAG 08/11/2006 Scott Priegel Approved 00:10
SW060099 1400  EMERALD BAY  LAG 08/11/2006 Scott Priegel Approved 00:10
SW030153 11  PAMELA WY CDC 08/15/2006 Scott Priegel Approved 00:10
SW030181 20  LONG VIEW RD CDC 08/15/2006 Scott Priegel Approved 00:10
SW030227 22  SONGBIRD RD CDC 08/15/2006 Scott Priegel Approved 00:10
SW030262 11  SHARON LN CDC 08/15/2006 Scott Priegel Approved 00:10
SW040033 14  COASTAL OAK LN CDC 08/15/2006 Scott Priegel Approved 00:10
SW040105 15  FLAGSTONE  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040126 2  BLACK WALNUT  CDC 08/15/2006 Scott Priegel Approved 00:10
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SW040138 4  LONE WOLF  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040207 34  CAMBRIDGE CT CDC 08/15/2006 Scott Priegel Approved 00:10
SW040212 15  SEACLIFF  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040213 15  PEBBLE BEACH  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040231 8  ALTIMIRA  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040278 8  FLAT IRON RD CDC 08/15/2006 Scott Priegel Approved 00:10
SW040345 12  WAYFAIRE  LASF 08/15/2006 Scott Priegel Approved 00:10
SW040364 17  BENT OAK  CDC 08/15/2006 Scott Priegel Request Cancelled
SW040397 23  BRONCO ST CDC 08/15/2006 Scott Priegel Approved 00:10
SW040417 8  SUNNYDALE LN LASF 08/15/2006 Scott Priegel Approved 00:10
SW040041 31  Bainbridge AV LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040086 33  Sachem WY LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040111 36  THALIA ST LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040125 14  MAGNOLIA DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040133 2  CASTOR CT LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040150 6  Falabella DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040189 27  CHIMNEY LN LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040322 10  FOLIATE WY LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040326 1  MAGNOLIA DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040332 16  FALKNER DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW050053 4  HALLCREST DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW050064 5  FOX HOLE RD LDRA 08/16/2006 Scott Priegel Approved 00:10
SW050111 50  ROLLING RIDGE  LASF 08/16/2006 Scott Priegel Approved 00:10
SW050127 6  BELL PASTURE RD LDRA 08/16/2006 Scott Priegel Approved 00:10
SW020465 39  CAMBRIDGE CT CDC 08/17/2006 Scott Priegel Approved 00:10
SW020475 7  SUNNY SLOPE  LASF 08/17/2006 Scott Priegel Approved 00:10
SW020479 21  RUNNING BROOK DR CDC 08/17/2006 Scott Priegel Approved 00:10
SW020486 8  MARBLE CREEK LN CDC 08/17/2006 Scott Priegel Approved 00:10
SW030188 1  CANDLEWIND CT LDRA 08/17/2006 Scott Priegel Approved 00:10
SW030295 40  LEWISTON CT LDRA 08/17/2006 Scott Priegel Approved 00:10
SW030360 56  SKYWOOD ST LDRA 08/17/2006 Scott Priegel Approved 00:10
SW040005 32  DEERFIELD PL TRAB 08/17/2006 Scott Priegel Approved 00:10
SW050164 30832  VIA VISTA  CDC 08/17/2006 Scott Priegel Approved 00:10
SW050178 23201  VIA CELESTE  CDC 08/17/2006 Scott Priegel Approved 00:10
SW050186 22931  SONRIENTE TR CDC 08/17/2006 Scott Priegel Approved 00:10
SW050188 30845  VIA COLINAS  CDC 08/17/2006 Scott Priegel Approved 00:10
SW050197 15  BELL PASTURE RD LDRA 08/17/2006 Scott Priegel Approved 00:10
SW050323 16  KENT CT LDRA 08/17/2006 Scott Priegel Approved 00:10
SW020467 2  MERRILL HILL  LDRA 08/22/2006 Scott Priegel Approved 00:10
SW030474 6  Parliament PL LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050311 17  LULLABY CI LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050314 1  WHIPPOORWILL RD CDC 08/22/2006 Scott Priegel Approved 00:10
SW050317 15  KENT CT LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050330 49  FLINTRIDGE AV LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050347 12  BENT OAK  CDC 08/22/2006 Scott Priegel Approved 00:10
SW050366 5  CASTLETREE  LASF 08/22/2006 Scott Priegel Approved 00:10
SW050377 2  EPONA WY LDRA 08/22/2006 Scott Priegel Approved 00:10
SW040339 106  EMERALD BAY  LAG 08/28/2006 Scott Priegel Approved 00:10
SW050382 8  GALAXY ISLE  LDRA 08/29/2006 Scott Priegel Approved 00:10
SW060035 2  EPONA WY LDRA 08/29/2006 Scott Priegel Approved 00:10
SW050403 2  SHASTA CT LASF 08/30/2006 Scott Priegel Approved 00:10
SW060033 32  CHISHOLM TR TRAB 08/30/2006 Scott Priegel Approved 00:10
SW060036 31021  VIA COLINAS  CDC 08/30/2006 Scott Priegel Approved 00:10
SW060040 31301  TRIGO TR CDC 08/30/2006 Scott Priegel Approved 00:10
SW060043 31192  VIA COLINAS  CDC 08/30/2006 Scott Priegel Approved 00:10
SW050384 2  HALLCREST DR LDRA 09/08/2006 Scott Priegel Approved 00:10
SW050400 5  RICKIE LN LDRA 09/08/2006 Scott Priegel Approved 00:10
SW060010 6  FRANCISCAN CT LDRA 09/08/2006 Scott Priegel Approved 00:10
SW060047 4  CRESTMONT CT LDRA 09/08/2006 Scott Priegel Approved 00:10
SW060055 1  DEVONWOOD DR CDC 09/12/2006 Scott Priegel Approved 00:10
SW060023 7  FAYETTE CI LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060056 7  KENT CT LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060059 16  ELISSA LN LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060063 8  FOREST ST LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060068 4  HAMPSHIRE CT LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060070 17  GALAXY ISLE  LDRA 09/14/2006 Scott Priegel Approved 00:10
SW050324 174  EMERALD BAY  LAG 09/25/2006 Scott Priegel Approved 00:10
RW060056 116  EMERALD BAY  LAG 10/19/2006 Ed Hernandez Request Cancelled
DM060062 11  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS031779 110  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:15
RS040297 106  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS040847 73  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS050099 136  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:30
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RS051258 116  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:25
RS051926 174  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:20
RS060163 46  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS060368 94  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS060467 105  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS061032 95  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RW060381 77  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS040727 405  EMERALD BAY  LAG 10/25/2006 Scott Priegel Approved 00:10
RS041136 319  EMERALD BAY  LAG 10/25/2006 Scott Priegel Correction ( See Correction Notice) 00:40
RS051913 245  EMERALD BAY  LAG 10/25/2006 Scott Priegel Approved 00:10
RS052030 333  EMERALD BAY  LAG 10/25/2006 Scott Priegel Approved 00:10
RS060467 105  EMERALD BAY  LAG 10/25/2006 Scott Priegel Correction ( See Correction Notice) 00:55
RS041572 924  EMERALD BAY  LAG 10/26/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS041872 828  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RS050283 804  EMERALD BAY  LAG 10/26/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS051412 1103  EMERALD BAY  LAG 10/26/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS051757 1008  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RS052242 813  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RS060163 46  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RW050307 1400  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RW060330 805  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
NR050040 27877 M1-M4 TAMARACK LN LDRA 10/30/2006 Scott Priegel Approved 00:20
NR050202 1  AURA LN LDRA 10/30/2006 Scott Priegel Denied ( Work Not Ready) 00:13
NR050323 29597  MICHAEL RD LDRA 10/30/2006 Scott Priegel Correction ( See Correction Notice) 00:15
NR060094 27968  ADELE ST LDRA 10/30/2006 Scott Priegel Approved 00:15
NR060095 27968  JULIA ST LDRA 10/30/2006 Scott Priegel Approved 00:15
NR060379 28183  KELLY LN LDRA 10/30/2006 Scott Priegel Approved 00:15
RT030811 5  HARLEQUIN ST LDRA 10/30/2006 Scott Priegel Approved 00:10
RT030812 3  HARLEQUIN ST LDRA 10/30/2006 Scott Priegel Approved 00:10
RT050259 2  EVANSTON PL LDRA 10/30/2006 Scott Priegel Approved 00:10
RT050260 1  EVANSTON PL LDRA 10/30/2006 Scott Priegel Approved 00:10
RS041136 319  EMERALD BAY  LAG 10/31/2006 Scott Priegel Approved 00:10
NR050273 999  Corporate DR LDRA 11/01/2006 Scott Priegel Correction ( See Correction Notice) 00:50
NR060086 777  Corporate DR LDRA 11/01/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RT030975 7  HAMMOND RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT030976 5  HAMMOND RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT030977 3  HAMMOND RD LDRA 11/02/2006 Scott Priegel Approved 00:05
RT040980 23  KELLY LN LDRA 11/02/2006 Scott Priegel Approved 00:10
RT040981 21  KELLY LN LDRA 11/02/2006 Scott Priegel Approved 00:10
RT041038 12  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041039 15  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041040 11  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041041 9  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041042 7  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT041043 5  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT041044 3  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT041045 1  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT050011 7  CAMBRIDGE RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050116 10  CONNOR CT LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050117 8  CONNOR CT LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050146 2  PISTORIA LN LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050192 1  HAMMOND RD LDRA 11/02/2006 Scott Priegel Denied ( No Plans on Job) 00:20
RT050198 24  WALTHAM RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050199 22  WALTHAM RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050283 22  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050284 24  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050285 28  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050286 30  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050287 31  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050288 29  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050289 27  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050290 25  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050291 23  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050292 21  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050293 19  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050348 10  PISTORIA LN LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050349 12  PISTORIA LN LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060001 26  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060002 24  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060003 2  ANDROMEDA ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060004 4  ANDROMEDA ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060007 23  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060008 25  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050192 1  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:08
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RT050193 2  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:08
RT050194 4  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:08
RT050195 6  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT050196 8  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT050197 10  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT050424 8  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050425 10  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050426 12  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050427 14  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050428 1  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050460 21  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050461 19  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050462 17  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050463 15  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050464 11  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050465 9  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050466 7  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050467 5  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050468 3  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050469 1  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050470 19  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050471 17  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050472 15  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050473 11  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050474 9  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050475 7  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050476 5  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050477 2  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
RT050478 4  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
RT050479 6  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
RT050480 8  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
RT050528 9  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:04
RT050529 7  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050530 5  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050531 2  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050532 4  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050533 6  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050534 8  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050535 10  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050409 1  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050410 8  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050411 14  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050412 16  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050413 18  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT060034 12  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060035 14  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060036 16  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060037 18  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060038 20  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060039 19  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060048 2  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060049 4  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060050 6  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060051 8  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060052 10  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
NR050202 1  AURA LN LDRA 11/07/2006 Scott Priegel Correction ( See Correction Notice) 00:30
NR050323 29597  MICHAEL RD LDRA 11/07/2006 Scott Priegel Approved 00:10
RT060026 1  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060027 3  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060028 5  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060029 7  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060030 6  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060031 4  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060032 2  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060040 11  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060041 15  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060042 17  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060043 16  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060044 12  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060045 10  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060046 8  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
NR050388 1101  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
NR050389 1501  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
NR050390 1701  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
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NR050391 1901  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
RS040847 73  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
RS050099 136  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
RS051412 1103  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
RS060467 105  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
NR040229 30901  OSO PK CDC 11/09/2006 Scott Priegel Approved 00:10
NR050202 1  AURA LN LDRA 11/09/2006 Scott Priegel Approved 00:23
NR060380 25031  PANORAMA  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060496 5  RUNNING BROOK DR CDC 11/09/2006 Scott Priegel Approved 00:10
RS060535 16  LUSITANO  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060642 24  TORREY PINES  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060668 5  DOUGLASS DR CDC 11/09/2006 Scott Priegel Approved 00:10
RS060697 1  DEVONWOOD DR CDC 11/09/2006 Scott Priegel Approved 00:10
RS060776 16  BORDEAUX  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060807 9  BRENTWOOD  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060858 2  WHITEHOLLOW  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060891 5  KEATS CT CDC 11/09/2006 Scott Priegel Approved 00:10
RS061049 31672  VIA PATO  CDC 11/09/2006 Scott Priegel Approved 00:10
RS061050 15  PORTMARNOCH CT CDC 11/09/2006 Scott Priegel Approved 00:10
RS061065 23542  VIA HALCON  CDC 11/09/2006 Scott Priegel Approved 00:10
RT050460 21  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050461 19  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050462 17  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050463 15  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050464 11  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050465 9  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050466 7  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050467 5  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050468 3  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050469 1  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050470 19  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:01
RT050471 17  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:01
RT050472 15  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050473 11  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050474 9  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050475 7  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050476 5  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050477 2  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050478 4  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050479 6  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050480 8  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RS041572 924  EMERALD BAY  LAG 11/13/2006 Scott Priegel Approved 00:10
RS050283 804  EMERALD BAY  LAG 11/13/2006 Scott Priegel Approved 00:10
RS061014 31021  VIA COLINAS  CDC 11/13/2006 Scott Priegel Approved 00:10
RS061130 38  GOLDMINE ST CDC 11/13/2006 Scott Priegel Approved 00:10
RS061232 33  CHARLESTON LN CDC 11/13/2006 Scott Priegel Approved 00:10
RS061246 7  DEVONWOOD DR CDC 11/13/2006 Scott Priegel Approved 00:10
RS061282 11  AUGUSTA  CDC 11/13/2006 Scott Priegel Approved 00:10
RS061375 15  BOBBY JONES LN CDC 11/13/2006 Scott Priegel Approved 00:10
RS061382 19  CAELUM CT CDC 11/13/2006 Scott Priegel Approved 00:10
NR050273 999  Corporate DR LDRA 11/14/2006 Scott Priegel Approved 00:15
NR060086 777  Corporate DR LDRA 11/14/2006 Scott Priegel Approved 00:15
RS061336 42  KINGFISHER CT CDC 11/14/2006 Scott Priegel Approved 00:10
RS061454 17  RIVIERA  CDC 11/14/2006 Scott Priegel Approved 00:10
RS061631 5  BLACKHAWK  CDC 11/14/2006 Scott Priegel Approved 00:10
RS061691 23  RIVIERA  CDC 11/14/2006 Scott Priegel Approved 00:10
RT050192 1  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050193 2  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050194 4  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050195 6  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050196 8  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050197 10  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT060034 12  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060035 14  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060036 16  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060037 18  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060038 20  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060039 19  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060048 2  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060049 4  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060050 6  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060051 8  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060052 10  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
NR050163 18751  LAGUNA CANYON RD LAG 11/16/2006 Scott Priegel Approved 00:15
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RS041133 11  MANCHESTER CT CDC 11/16/2006 Scott Priegel Approved 00:10
RS050671 9  HARTFORD CT CDC 11/16/2006 Scott Priegel Approved 00:10
RS051012 5  PINE VALLEY  CDC 11/16/2006 Scott Priegel Approved 00:10
RS052000 23  PORTMARNOCH CT CDC 11/16/2006 Scott Priegel Approved 00:10
RS052228 31742  CONTIJO WY CDC 11/16/2006 Scott Priegel Approved 00:10
RS060093 10  TUCSON  CDC 11/16/2006 Scott Priegel Approved 00:10
RS060308 24  BRENTANO DR CDC 11/16/2006 Scott Priegel Approved 00:10
RS061508 4  GOOSEBERRY CT CDC 11/16/2006 Scott Priegel Approved 00:10
RW060427 145  EMERALD BAY  LAG 11/16/2006 Scott Priegel Approved 00:20
RW060638 1  LADBROOK GROVE  CDC 11/16/2006 Scott Priegel Approved 00:10
RS021211 31981 VIA GALLO CDC 11/27/2006 Scott Priegel Approved 00:10
RS023531 23252  VIA DORADO  CDC 11/27/2006 Scott Priegel Approved 00:10
RS040823 31661  VIA COYOTE  CDC 11/27/2006 Scott Priegel Approved 00:10
RS041418 30822  VIA VISTA  CDC 11/27/2006 Scott Priegel Approved 00:10
RS041964 23611  VIA AGUILA  CDC 11/27/2006 Scott Priegel Correction ( See Correction Notice) 00:25
RS042345 31932  VIA COYOTE  CDC 11/27/2006 Scott Priegel Approved 00:10
RS050589 31911  VIOLETA LN CDC 11/27/2006 Scott Priegel Approved 00:10
RS050867 31891  VIA OSO  CDC 11/27/2006 Scott Priegel Approved 00:10
RS050952 31971  VIA GALLO  CDC 11/27/2006 Scott Priegel Approved 00:10
RS051075 4  VIA TERRACALETA  CDC 11/27/2006 Scott Priegel Approved 00:10
RS051283 31776  VIA PERDIZ  CDC 11/27/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS051930 23201  VIA CELESTE  CDC 11/27/2006 Scott Priegel Approved 00:10
RS040303 30845  VIA COLINAS  CDC 11/29/2006 Scott Priegel Approved 00:20
RS041091 31841  APUESTO WY CDC 11/29/2006 Scott Priegel Approved 00:15
RS041487 31831  VIA COYOTE  CDC 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS041963 31651  VIA COYOTE  CDC 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS042332 15  CHISHOLM TR TRAB 11/29/2006 Scott Priegel Approved 00:10
RS042351 20722  TRABUCO OAKS DR TRAB 11/29/2006 Scott Priegel Approved 00:10
RS051018 18  CALLE DE PRINCESA  CDC 11/29/2006 Scott Priegel Approved 00:10
RS051753 30843  VIA COLINAS  CDC 11/29/2006 Scott Priegel Approved 00:10
RS051941 25  ROLLING HILLS  CDC 11/29/2006 Scott Priegel Approved 00:10
RS052003 20482  TRABUCO OAKS DR TRAB 11/29/2006 Scott Priegel Approved 00:10
RS060040 20262  TRABUCO OAKS DR TRAB 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:25
RS060056 32021  VIA OSO  CDC 11/29/2006 Scott Priegel Approved 00:10
RS060274 20502  ROSE CANYON RD TRAB 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS060422 18  NORTHAMPTON PL CDC 11/29/2006 Scott Priegel Approved 00:10
RS060720 30841  VIA COLINAS  CDC 11/29/2006 Scott Priegel Approved 00:10
RS061235 6  YELLOWPINE LN TRAB 11/29/2006 Scott Priegel Approved 00:10
RW040514 19601  LIVE OAK CANYON RD TRAB 11/29/2006 Scott Priegel Approved 00:10
RW050466 3  VIA PRESEA  CDC 11/29/2006 Scott Priegel Approved 00:10
RW060503 31812  VIOLETA LN CDC 11/29/2006 Scott Priegel Approved 00:10
RS052187 15  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:15
RS060051 17  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:10 Windy and sunny
RS060152 1  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:20
RS060302 17  ALEXA LN LDRA 11/30/2006 Ed Hernandez Approved 00:20
RS060633 92  BELL PASTURE RD LDRA 11/30/2006 Ed Hernandez Correction ( See Correction Notice) 00:20 Windy and sunny
RS060686 33  ABYSSINIAN WY LDRA 11/30/2006 Ed Hernandez Approved 00:16
RS061146 2  BECKER DR LDRA 11/30/2006 Ed Hernandez Approved 00:10
RS061349 10  Beechtree ST LDRA 11/30/2006 Ed Hernandez Approved 00:16 Windy and sunny
RS061352 33  BASILICA PL LDRA 11/30/2006 Ed Hernandez Approved 00:10
RS061520 25  ANNA LN LDRA 11/30/2006 Ed Hernandez Approved 00:15 Windy and sunny
RS061699 33  BASILICA PL LDRA 11/30/2006 Ed Hernandez Approved 00:10
RW050049 2  ANDROMEDA ISLE  LDRA 11/30/2006 Ed Hernandez Approved 00:15 Windy and sunny
RW060570 9  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:15
RW060571 9  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:10 Windy and sunny
RS060933 7  DRACKERT LN LDRA 12/01/2006 Ed Hernandez Approved 00:08
RS061207 20  Clydesdale DR LDRA 12/01/2006 Ed Hernandez Approved 00:20
RS061212 8  DOWNING ST LDRA 12/01/2006 Ed Hernandez Approved 00:08
RS061233 9  DRACKERT LN LDRA 12/01/2006 Ed Hernandez Approved 00:08
RW060134 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06 Walls not ready.
RW060135 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06
RW060136 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06
RW060137 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06
RW060138 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06 Walls not ready.
RW060139 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:26 Walls not ready.
RW060495 45  DOWNING ST LDRA 12/01/2006 Ed Hernandez Approved 00:08
NR050388 1101  Corporate DR LDRA 12/05/2006 Scott Priegel Approved 00:10
RS051154 832  EMERALD BAY  LAG 12/05/2006 Scott Priegel Approved 00:15
NR050389 1501  Corporate DR LDRA 12/06/2006 Scott Priegel Approved 00:05
NR050390 1701  Corporate DR LDRA 12/06/2006 Scott Priegel Approved 00:05
NR050391 1901  Corporate DR LDRA 12/06/2006 Scott Priegel Approved 00:05
RS050314 5  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Approved 00:15
RS051562 2  FOREST ST LDRA 12/06/2006 Ed Hernandez Approved 00:15
RS051564 2  FOREST ST LDRA 12/06/2006 Ed Hernandez Approved 00:15 Sunny day
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RS051670 4  FRANCISCAN CT LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15 Sand bags,drain protection,BMP's

RS052064 2  FRANCISCAN CT LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15

RS052131 11  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15 Need better BMP.

RS060103 20  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15 Sand bags,drain protection,BMP's

RS060230 4  CRESTMONT CT LDRA 12/06/2006 Ed Hernandez Request Cancelled
RS060239 15  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Approved 00:15
RS060952 45  DOWNING ST LDRA 12/06/2006 Ed Hernandez Request Cancelled
RS061212 8  DOWNING ST LDRA 12/06/2006 Ed Hernandez Request Cancelled
RS061453 31232  VIA COLINAS  CDC 12/06/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RW060093 4  FRIAR LN LDRA 12/06/2006 Ed Hernandez Approved 00:15
RW060221 5  FRIAR LN LDRA 12/06/2006 Ed Hernandez Approved 00:15
RW060470 15  FRIAR LN LDRA 12/06/2006 Ed Hernandez Approved 00:15
RW060495 45  DOWNING ST LDRA 12/06/2006 Ed Hernandez Request Cancelled
RW060525 4  DAWNWOOD  LDRA 12/06/2006 Ed Hernandez Request Cancelled

RS051563 5  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RS051856 1  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Approved 00:12 BMP'S OK

RS051945 8  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:10
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RS052354 11  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Approved 00:10

RS061639 17  FOX HOLE RD LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RW040446 29215  ETHEREAL ST LDRA 12/07/2006 Ed Hernandez Request Cancelled
RW050529 11  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Approved 00:10 BMP's ok

RW060001 8  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:10
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RW060002 8  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:10
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RW060134 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05
RW060135 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05
RW060136 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05 Work not started
RW060137 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05 Work not started
RW060138 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05
RW060139 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05

RW060449 5  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RW060450 5  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RS052033 18  GARDENIA ST LDRA 12/08/2006 Ed Hernandez Approved 00:15 sunny
RS060112 4  GALAXY ISLE  LDRA 12/08/2006 Ed Hernandez Request Cancelled
RS060316 4  GALAXY ISLE  LDRA 12/08/2006 Ed Hernandez Request Cancelled
RS061677 4  GALAXY ISLE  LDRA 12/08/2006 Ed Hernandez Request Cancelled
RW050355 24  KELLY LN LDRA 12/08/2006 Ed Hernandez Approved 00:15 sunny
RW050356 3  KATHRYN LN LDRA 12/08/2006 Ed Hernandez Approved 00:15 sunny
RW050429 43  MICHAEL RD LDRA 12/08/2006 Ed Hernandez Approved 00:15 sunny
RW050430 41  MICHAEL RD LDRA 12/08/2006 Ed Hernandez Approved 00:15 sunny
RW060035 1  KENT CT LDRA 12/08/2006 Ed Hernandez Approved 00:15 Sunny day
RW060143 19  LENNOX CT LDRA 12/08/2006 Ed Hernandez Approved 00:15 Sunny
RS050320 20  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Approved 00:10
RS050816 18  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Approved 00:10
RS052132 14  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS052353 8  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Approved 00:08
RS060991 17  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061010 18  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061019 20  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061418 7  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061583 11  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061585 9  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061596 15  PADRE PL LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061630 31  PORTALON CT LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050326 17  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050327 15  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050328 11  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050329 9  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050330 7  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050331 5  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050332 3  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050333 1  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
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RS051862 6  SURREY FARM WY LDRA 12/12/2006 Scott Priegel Approved 00:10
RS052016 22  SKY RANCH RD LDRA 12/12/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS060401 12  SAN LUIS OBISPO ST LDRA 12/12/2006 Scott Priegel Approved 00:10
RS060584 5  WAVERLY PL LDRA 12/12/2006 Scott Priegel Approved 00:10
RS060597 26  SKY RANCH RD LDRA 12/12/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS061535 31  TRANQUILITY PL LDRA 12/12/2006 Scott Priegel Approved 00:10
RS061725 9  WELBE CR LDRA 12/12/2006 Scott Priegel Approved 00:10
RS061779 7  STARLIGHT ISLE  LDRA 12/12/2006 Scott Priegel Approved 00:10
RS061857 16  STARLIGHT ISLE  LDRA 12/12/2006 Scott Priegel Approved 00:10
RW050147 11  SAM ST LDRA 12/12/2006 Scott Priegel Approved 00:10
RW050366 28318  SKY RANCH RD LDRA 12/12/2006 Scott Priegel Approved 00:10
RS041487 31831  VIA COYOTE  CDC 12/13/2006 Scott Priegel Approved 00:10
RS041963 31651  VIA COYOTE  CDC 12/13/2006 Scott Priegel Approved 00:10
RS041964 23611  VIA AGUILA  CDC 12/13/2006 Scott Priegel Approved 00:10
RS051283 31776  VIA PERDIZ  CDC 12/13/2006 Scott Priegel Approved 00:10
RS060040 20262  TRABUCO OAKS DR TRAB 12/13/2006 Scott Priegel Approved 00:10
RS060274 20502  ROSE CANYON RD TRAB 12/13/2006 Scott Priegel Approved 00:10
RS052016 22  SKY RANCH RD LDRA 12/27/2006 Scott Priegel Approved 00:10
RS052132 14  MISSION RIDGE RD LDRA 12/27/2006 Scott Priegel Approved 00:10
RS060597 26  SKY RANCH RD LDRA 12/27/2006 Scott Priegel Approved 00:10
RS061453 31232  VIA COLINAS  CDC 12/27/2006 Scott Priegel Approved 00:10
DM060083 171  EMERALD BAY  LAG 01/09/2007 Scott Priegel Approved 00:10
RW060427 145  EMERALD BAY  LAG 01/09/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RW060427 145  EMERALD BAY  LAG 01/10/2007 Scott Priegel Approved 00:10
RS060802 98  EMERALD BAY  LAG 01/11/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS060852 253  EMERALD BAY  LAG 01/11/2007 Scott Priegel Approved 00:20
RT030811 5  HARLEQUIN ST LDRA 01/17/2007 Scott Priegel Approved 00:10
RT040977 1  KATY ROSE LN LDRA 01/17/2007 Scott Priegel Approved 00:07
RT040978 5  KATY ROSE LN LDRA 01/17/2007 Scott Priegel Approved 00:07
RT040979 11  KATY ROSE LN LDRA 01/17/2007 Scott Priegel Approved 00:06
RT050460 21  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:04
RT050461 19  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:04
RT050462 17  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:04
RT050463 15  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050464 11  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050465 9  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050466 7  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050467 5  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050468 3  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050470 19  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050471 17  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050472 15  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050473 11  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050474 9  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050475 7  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050476 5  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050477 2  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050478 4  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050479 6  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050480 8  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060026 1  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:04
RT060027 3  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:03
RT060028 5  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060029 7  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060030 6  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060031 4  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060032 2  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060040 11  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060041 15  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060042 17  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060043 16  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060044 12  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060045 10  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060046 8  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060122 21  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060123 19  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060124 17  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060125 15  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060126 11  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060127 9  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060128 7  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060129 5  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060130 3  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060131 1  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
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RT040980 23  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:08
RT040981 21  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT050011 7  CAMBRIDGE RD LDRA 01/18/2007 Scott Priegel Approved 00:10
RT050146 2  PISTORIA LN LDRA 01/18/2007 Scott Priegel Approved 00:05
RT050147 4  PISTORIA LN LDRA 01/18/2007 Scott Priegel Approved 00:06
RT050148 6  PISTORIA LN LDRA 01/18/2007 Scott Priegel Approved 00:06
RT050285 28  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050286 30  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050287 31  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050288 29  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050289 27  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050290 25  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050348 10  PISTORIA LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050349 12  PISTORIA LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050522 10  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050523 8  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050524 6  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050525 4  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050526 2  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050527 1  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050528 9  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050529 7  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050530 5  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050531 2  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050532 4  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050533 6  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050534 8  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050535 10  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050536 1  CAMBRIDGE RD LDRA 01/18/2007 Scott Priegel Approved 00:06
RT060048 2  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060049 4  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060050 6  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060051 8  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060052 10  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060001 26  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
RT060002 24  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
RT060003 2  ANDROMEDA ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:07
RT060004 4  ANDROMEDA ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:07
RT060006 3  ANDROMEDA ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:06
RT060007 23  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
RT060008 25  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
NR050273 999  Corporate DR LDRA 01/24/2007 Scott Priegel Correction ( See Correction Notice) 00:30
NR050388 1101  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:15
NR050389 1501  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:10
NR050390 1701  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:10
NR050391 1901  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060063 29597  MICHAEL RD LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060086 777  Corporate DR LDRA 01/24/2007 Scott Priegel Correction ( See Correction Notice) 00:30
NR060094 27968  ADELE ST LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060095 27968  JULIA ST LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060379 28183  KELLY LN LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060380 25031  PANORAMA  CDC 01/24/2007 Scott Priegel Approved 00:10
RS051715 110  PANORAMA  CDC 01/24/2007 Scott Priegel Approved 00:10
RS060496 5  RUNNING BROOK DR CDC 01/24/2007 Scott Priegel Approved 00:10
RS060697 1  DEVONWOOD DR CDC 01/24/2007 Scott Priegel Approved 00:10
RS061246 7  DEVONWOOD DR CDC 01/24/2007 Scott Priegel Approved 00:10
RS061781 42  WATER LILY WY CDC 01/24/2007 Scott Priegel Approved 00:10
RW060703 10  ADDINGTON PL CDC 01/24/2007 Scott Priegel Approved 00:10
NR060520 32250  LA PATA AV SJC 01/25/2007 Scott Priegel Approved 00:10
RS050920 5  KEATS CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS051941 25  ROLLING HILLS  CDC 01/25/2007 Scott Priegel Approved 00:10
RS052000 23  PORTMARNOCH CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS052078 9  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:08 Sunny
RS060093 10  TUCSON  CDC 01/25/2007 Scott Priegel Approved 00:10
RS060152 1  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:14 Sunny
RS060302 17  ALEXA LN LDRA 01/25/2007 Ed Hernandez Approved 00:15 Sunny
RS060308 24  BRENTANO DR CDC 01/25/2007 Scott Priegel Approved 00:10
RS060422 18  NORTHAMPTON PL CDC 01/25/2007 Scott Priegel Approved 00:10
RS060633 92  BELL PASTURE RD LDRA 01/25/2007 Ed Hernandez Approved 00:20 Sunny
RS060642 24  TORREY PINES  CDC 01/25/2007 Scott Priegel Approved 00:10
RS060807 9  BRENTWOOD  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061050 15  PORTMARNOCH CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS061185 41  PANORAMA  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061282 11  AUGUSTA  CDC 01/25/2007 Scott Priegel Approved 00:10
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RS061352 33  BASILICA PL LDRA 01/25/2007 Ed Hernandez Approved 00:15 Sunny
RS061508 4  GOOSEBERRY CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS061691 23  RIVIERA  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061734 12  WRANGLER CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS061777 17  RIVIERA  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061792 4  VAN GOGH WY CDC 01/25/2007 Scott Priegel Approved 00:10
RS061919 15  ANNA LN LDRA 01/25/2007 Ed Hernandez Approved 00:15 Sunny
RS062005 8  BRITTLESTAR RD LDRA 01/25/2007 Ed Hernandez Approved 00:15 Sunny
RS062006 8  BRITTLESTAR RD LDRA 01/25/2007 Ed Hernandez Approved 00:10 Sunny
RW060570 9  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:08 Sunny
RW060571 9  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:08 Sunny
RW060686 11  ANNA LN LDRA 01/25/2007 Ed Hernandez Approved 00:15 Sunny
RS052187 15  BROKEN ARROW ST LDRA 01/26/2007 Ed Hernandez Approved 00:15 Sunny-clear day
RS060051 17  BROKEN ARROW ST LDRA 01/26/2007 Ed Hernandez Approved 00:15 Sunny-clear day
RS060802 98  EMERALD BAY  LAG 01/26/2007 Scott Priegel Approved 00:10
RS060952 45  DOWNING ST LDRA 01/26/2007 Ed Hernandez Approved 00:08 Sunny-clear day
RS061205 14  CORAL BLUE ST LDRA 01/26/2007 Ed Hernandez Approved 00:15 Sunny-clear day
RS061206 4  CORAL BLUE ST LDRA 01/26/2007 Ed Hernandez Approved 00:15 Sunny-clear day
RS061207 20  Clydesdale DR LDRA 01/26/2007 Ed Hernandez Approved 00:10 Sunny-clear day
RS061208 20  Clydesdale DR LDRA 01/26/2007 Ed Hernandez Approved 00:10 Sunny-clear day
RS061212 8  DOWNING ST LDRA 01/26/2007 Ed Hernandez Approved 00:12 Sunny-clear day
RS061690 4  DAWNWOOD  LDRA 01/26/2007 Ed Hernandez Approved 00:15 Sunny-clear day
RT050460 21  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:02
RT050461 19  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050462 17  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050463 15  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050464 11  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050465 9  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050466 7  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050467 5  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050468 3  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060122 21  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060123 19  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060124 17  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060125 15  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060126 11  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060127 9  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060128 7  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060129 5  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060130 3  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060131 1  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RW060495 45  DOWNING ST LDRA 01/26/2007 Ed Hernandez Approved 00:10 Sunny-clear day
RS021211 31981 VIA GALLO CDC 01/29/2007 Scott Priegel Approved 00:10
RS040823 31661  VIA COYOTE  CDC 01/29/2007 Scott Priegel Approved 00:10
RS041133 11  MANCHESTER CT CDC 01/29/2007 Scott Priegel Approved 00:10
RS041487 31831  VIA COYOTE  CDC 01/29/2007 Scott Priegel Approved 00:10
RS041963 31651  VIA COYOTE  CDC 01/29/2007 Scott Priegel Approved 00:10
RS050589 31911  VIOLETA LN CDC 01/29/2007 Scott Priegel Approved 00:10
RS050867 31891  VIA OSO  CDC 01/29/2007 Scott Priegel Approved 00:10
RS050952 31971  VIA GALLO  CDC 01/29/2007 Scott Priegel Approved 00:10
RS051018 18  CALLE DE PRINCESA  CDC 01/29/2007 Scott Priegel Approved 00:10
RS051075 4  VIA TERRACALETA  CDC 01/29/2007 Scott Priegel Approved 00:10
RS051776 23082  MARAVILLA LN CDC 01/29/2007 Scott Priegel Approved 00:10
RS052272 12  OAK CANYON TR CDC 01/29/2007 Scott Priegel Correction ( See Correction Notice) 00:20
RS061336 42  KINGFISHER CT CDC 01/29/2007 Scott Priegel Approved 00:10
RT050285 28  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:02
RT050286 30  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:02
RT050287 31  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050288 29  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050289 27  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050290 25  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050348 10  PISTORIA LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050349 12  PISTORIA LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050470 19  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050471 17  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050472 15  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050473 11  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050474 9  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050475 7  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050476 5  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050477 2  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050478 4  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050479 6  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050480 8  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:02
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RT050522 10  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050523 8  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050524 6  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050525 4  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050526 2  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050527 1  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050528 9  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050529 7  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050530 5  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050531 2  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050532 4  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050533 6  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050534 8  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050535 10  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RW060641 1  LADBROOK GROVE  CDC 01/29/2007 Scott Priegel Approved 00:10
RW060682 14  BRENTWOOD  CDC 01/29/2007 Scott Priegel Approved 00:10
RS023531 23252  VIA DORADO  CDC 01/30/2007 Scott Priegel Approved 00:10
RS032256 31921  APUESTO WY CDC 01/30/2007 Scott Priegel Approved 00:10
RS041091 31841  APUESTO WY CDC 01/30/2007 Scott Priegel Approved 00:10
RS052244 31912  VIA FAISAN  CDC 01/30/2007 Scott Priegel Approved 00:10
RS052281 31621  VIA COYOTE  CDC 01/30/2007 Scott Priegel Approved 00:10
RS060056 32021  VIA OSO  CDC 01/30/2007 Scott Priegel Approved 00:10
RS060673 48  CASTLETREE  LASF 01/30/2007 Scott Priegel Approved 00:10
RS060745 23451  VIA ALONDRA  CDC 01/30/2007 Scott Priegel Approved 00:10
RS060856 2  SHASTA CT LASF 01/30/2007 Scott Priegel Approved 00:10
RS061049 31672  VIA PATO  CDC 01/30/2007 Scott Priegel Approved 00:10
RS061422 31731  VIA COYOTE  CDC 01/30/2007 Scott Priegel Approved 00:10
RS061453 31232  VIA COLINAS  CDC 01/30/2007 Scott Priegel Approved 00:10
RS061740 32  ROLLING RIDGE  LASF 01/30/2007 Scott Priegel Approved 00:10
RS061917 10  BLACKHAWK  CDC 01/30/2007 Scott Priegel Approved 00:20
RW050466 3  VIA PRESEA  CDC 01/30/2007 Scott Priegel Approved 00:10
RW060503 31812  VIOLETA LN CDC 01/30/2007 Scott Priegel Approved 00:10
RS040303 30845  VIA COLINAS  CDC 01/31/2007 Scott Priegel Approved 00:10
RS041964 23611  VIA AGUILA  CDC 01/31/2007 Scott Priegel Approved 00:10
RS042332 15  CHISHOLM TR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS051283 31776  VIA PERDIZ  CDC 01/31/2007 Scott Priegel Approved 00:10
RS052003 20482  TRABUCO OAKS DR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS060040 20262  TRABUCO OAKS DR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS060274 20502  ROSE CANYON RD TRAB 01/31/2007 Scott Priegel Approved 00:10
RS060720 30841  VIA COLINAS  CDC 01/31/2007 Scott Priegel Approved 00:10
RS060933 7  DRACKERT LN LDRA 01/31/2007 Ed Hernandez Approved 00:12 Cloudy
RS061869 4  SUGARPINE DR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS061984 30822  VIA VISTA  CDC 01/31/2007 Scott Priegel Approved 00:10
RW040514 19601  LIVE OAK CANYON RD TRAB 01/31/2007 Scott Priegel Approved 00:10
RW050225 30892  TRABUCO CANYON RD TRAB 01/31/2007 Scott Priegel Approved 00:10
RW060133 31021  VIA COLINAS  CDC 01/31/2007 Scott Priegel Approved 00:10
RW060736 7  SAUSALITO DR CDC 01/31/2007 Scott Priegel Approved 00:10
NR060086 777  Corporate DR LDRA 02/01/2007 Scott Priegel Approved 00:10
RS050314 5  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS051562 2  FOREST ST LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RS051563 5  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Approved 00:15
RS051564 2  FOREST ST LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RS051670 4  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RS051856 1  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS051945 8  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS052016 22  SKY RANCH RD LDRA 02/01/2007 Scott Priegel Approved 00:10
RS052064 2  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS052131 11  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS052354 11  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS060103 20  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS060112 4  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Request Cancelled
RS060239 15  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS060298 16  ELISSA LN LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS060401 12  SAN LUIS OBISPO ST LDRA 02/01/2007 Scott Priegel Approved 00:10
RS060597 26  SKY RANCH RD LDRA 02/01/2007 Scott Priegel Approved 00:10
RS060613 7  FAYETTE CI LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS061019 20  ROSHELLE LN LDRA 02/01/2007 Scott Priegel Approved 00:10
RS061025 9  ELISSA LN LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS061233 9  DRACKERT LN LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS061407 15  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Approved 00:13 Cloudy
RS061639 17  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS061674 15  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Approved 00:12
RS061677 4  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Request Cancelled
RS061695 4  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
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RS061696 4  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RS061768 1  FALLOW LN LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS061951 14  SAN LUIS OBISPO ST LDRA 02/01/2007 Scott Priegel Approved 00:10
RS061979 3  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS062090 17  SANDALO CT LDRA 02/01/2007 Scott Priegel Approved 00:10
RW050366 28318  SKY RANCH RD LDRA 02/01/2007 Scott Priegel Approved 00:10
RW060093 4  FRIAR LN LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RW060654 22  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RW060655 22  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RS051862 6  SURREY FARM WY LDRA 02/05/2007 Scott Priegel Approved 00:10
RS051956 10  KENT CT LDRA 02/05/2007 Scott Priegel Approved 00:10
RS060470 18  KENT CT LDRA 02/05/2007 Scott Priegel Approved 00:10
RS060727 10  THOMAS RD LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061134 18  SKY RANCH RD LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061314 17  TRANQUILITY PL LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061468 7  STARLIGHT ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061707 4  HEAVENLY ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061815 2  HEAVENLY ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061871 9  JOHN ST LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061908 12  GARDENIA ST LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061947 12  KANE LN LDRA 02/05/2007 Scott Priegel Approved 00:10
RS070027 16  STARLIGHT ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS070060 7  TRANQUILITY PL LDRA 02/05/2007 Scott Priegel Approved 00:10
RW050356 3  KATHRYN LN LDRA 02/05/2007 Scott Priegel Approved 00:10
RW060035 1  KENT CT LDRA 02/05/2007 Scott Priegel Approved 00:10
RS052132 14  MISSION RIDGE RD LDRA 02/06/2007 Scott Priegel Approved 00:10
RS052353 8  MISSION RIDGE RD LDRA 02/06/2007 Scott Priegel Approved 00:10
RS060055 8  RICKIE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS060097 3  RICKIE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS060465 6  RICKIE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061030 17  LENNOX CT LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061418 7  ROSHELLE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061583 11  ROSHELLE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061585 9  ROSHELLE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061630 31  PORTALON CT LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050056 21  GALAXY ISLE  LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050343 9  PISTORIA LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050344 7  PISTORIA LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050355 24  KELLY LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050430 41  MICHAEL RD LDRA 02/06/2007 Scott Priegel Approved 00:10
RW060143 19  LENNOX CT LDRA 02/06/2007 Scott Priegel Approved 00:10
NR050273 999  Corporate DR LDRA 02/07/2007 Scott Priegel Approved 00:10
RS060991 17  ROSHELLE LN LDRA 02/07/2007 Scott Priegel Approved 00:10
RS061010 18  ROSHELLE LN LDRA 02/07/2007 Scott Priegel Approved 00:10
SA030003 41  AGAPANTHUS ST LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:10
SW060274 33  BASILICA PL LDRA 02/07/2007 Ed Hernandez Approved 00:15 approved
SW060282 3  BASILICA PL LDRA 02/07/2007 Ed Hernandez Approved 00:15 approved
SW060304 25  ANNA LN LDRA 02/07/2007 Ed Hernandez Approved 00:15 approved
SW060307 15  ANNA LN LDRA 02/07/2007 Ed Hernandez Approved 00:15 ok

SW060367 11  ANNA LN LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:15 Keep building materials from intering into street drain, use B.M.P.

SW060377 23  ANNA LN LDRA 02/07/2007 Ed Hernandez Approved 00:15 PPROVED

SW060415 8  ANNA LN LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:15 Keep building materials from intering into street drain, use B.M.P.

SW070009 20  ADELE ST LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:15 Keep building materials from intering into street drain, use B.M.P
SA050063 4  BELL PASTURE RD LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060038 1  DENNIS LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060054 9  ELISSA LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060091 4  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW050127 6  BELL PASTURE RD LDRA 02/20/2007 Scott Priegel Approved 00:10
SW050317 15  KENT CT LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060056 7  KENT CT LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060059 16  ELISSA LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060070 17  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060124 18  KENT CT LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060187 14  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060214 2  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060225 15  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060243 92  BELL PASTURE RD LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060252 7  ROSHELLE LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060353 20  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060364 5  DENNIS LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060404 3  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060423 12  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060008 1  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
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SA060085 15  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
SA060087 14  MISSION RIDGE RD LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060010 6  FRANCISCAN CT LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060068 4  HAMPSHIRE CT LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060084 10  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060191 14  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060210 20  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060253 9  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060272 4  FRANCISCAN CT LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060305 6  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060314 2  HEAVENLY ISLE  LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060345 11  SAN JOSE ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060352 4  HEAVENLY ISLE  LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060369 1  SAN JOSE ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SW070006 7  PADRE PL LDRA 02/21/2007 Scott Priegel Approved 00:10
SW070015 2  FRANCISCAN CT LDRA 02/21/2007 Scott Priegel Correction ( See Correction Notice) 00:20
SW070018 2  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SA040023 34  FALKNER DR LDRA 02/23/2007 Scott Priegel Approved 00:10
SA050101 46  SNOW BUSH ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060037 9  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060063 16  SNOW BUSH ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060065 24  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060072 9  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060094 5  SANDALO CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SA070002 7  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW040322 10  FOLIATE WY LDRA 02/23/2007 Scott Priegel Approved 00:10
SW040332 16  FALKNER DR LDRA 02/23/2007 Scott Priegel Approved 00:10
SW050064 5  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060063 8  FOREST ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060147 49  SNOW BUSH ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060170 8  RICKIE LN LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060188 10  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060295 7  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060300 1  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060306 1  FALLOW LN LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060313 3  FALLOW LN LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060318 2  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060327 17  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060346 11  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060362 12  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060378 16  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060386 15  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060390 4  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060396 4  MOONLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060400 1  STELLAR ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060411 8  BRITTLESTAR RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060413 17  SANDALO CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070007 8  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070011 21  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070016 17  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Correction ( See Correction Notice) 00:30
SW070017 15  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Correction ( See Correction Notice) 00:30
SW070019 18  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070030 3  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SA030043 7  STERLING GLEN  LDRA 02/26/2007 Scott Priegel Approved 00:10
SA030044 39  LANGFORD LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SA030099 38  BUSHWOOD CR LDRA 02/26/2007 Scott Priegel Approved 00:10
SA030125 14  ST JUST AV LDRA 02/26/2007 Scott Priegel Approved 00:10
SA040036 15  Maitland RD LDRA 02/26/2007 Scott Priegel Approved 00:10
SA050060 19  Shively RD LDRA 02/26/2007 Scott Priegel Approved 00:10
SA050104 10  LA SALLE LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SA060067 4  DAWNWOOD  LDRA 02/26/2007 Scott Priegel Approved 00:10
SA070005 6  BENNINGTON PATH  LDRA 02/26/2007 Scott Priegel Approved 00:10
SW030295 40  LEWISTON CT LDRA 02/26/2007 Scott Priegel Approved 00:10
SW030360 56  SKYWOOD ST LDRA 02/26/2007 Scott Priegel Approved 00:10
SW030474 6  Parliament PL LDRA 02/26/2007 Scott Priegel Approved 00:10
SW040150 6  Falabella DR LDRA 02/26/2007 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SW040250 23  LEWISTON CT LDRA 02/26/2007 Scott Priegel Approved 00:10
SW060109 20  COUSTEAU LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SW060164 6  STERLING GLEN  LDRA 02/26/2007 Scott Priegel Approved 00:10
SA050021 3  TANGO LN LDRA 02/27/2007 Scott Priegel Approved 00:10
SA050097 9  BECKER DR LDRA 02/27/2007 Scott Priegel Approved 00:10
SA060003 6  HALLCREST DR LDRA 02/27/2007 Scott Priegel Approved 00:10
SA060070 29  TRANQUILITY PL LDRA 02/27/2007 Scott Priegel Approved 00:10
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SA060084 18  MICHAEL RD LDRA 02/27/2007 Scott Priegel Approved 00:10
SW030188 1  CANDLEWIND CT LDRA 02/27/2007 Scott Priegel Approved 00:10
SW040086 33  Sachem WY LDRA 02/27/2007 Scott Priegel Approved 00:10
SW040111 36  THALIA ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW040133 2  CASTOR CT LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060261 17  TRANQUILITY PL LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060287 26  TRANQUILITY PL LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060328 18  Shively RD LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060339 3  CHRISTOPHER ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060343 28  CHRISTOPHER ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060380 9  JOHN ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060399 12  KANE LN LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060406 21  CHRISTOPHER ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SA030051 35  WOODSONG  LASF 02/28/2007 Scott Priegel Approved 00:10
SW040417 8  SUNNYDALE LN LASF 02/28/2007 Scott Priegel Approved 00:10
SW050292 19  SEA GRAPE RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW050311 17  LULLABY CI LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060035 2  EPONA WY LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060047 4  CRESTMONT CT LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060158 3  ERIC ST LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060267 12  WALTHAM RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060273 17  MASON LN LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060320 26  MAIN ST LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060349 9  MAIN ST LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060407 9  SEA GRAPE RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060416 1  HAMMOND RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060417 5  KANE LN LDRA 02/28/2007 Scott Priegel Approved 00:10
SW070003 25  STRATHMORE  LDRA 02/28/2007 Scott Priegel Approved 00:10
SW070025 29  LEDGEWOOD DR LASF 02/28/2007 Scott Priegel Approved 00:10
SA040038 34  SUNDOWN DR CDC 03/01/2007 Scott Priegel Approved 00:10
SA050068 35  TUMBLEWEED ST CDC 03/01/2007 Scott Priegel Approved 00:10
SA060099 36  SPRING VIEW WY LASF 03/01/2007 Scott Priegel Approved 00:10
SW040126 2  BLACK WALNUT  CDC 03/01/2007 Scott Priegel Approved 00:10
SW040278 8  FLAT IRON RD CDC 03/01/2007 Scott Priegel Approved 00:10
SW040345 12  WAYFAIRE  LASF 03/01/2007 Scott Priegel Approved 00:10
SW050111 50  ROLLING RIDGE  LASF 03/01/2007 Scott Priegel Approved 00:10
SW060330 1  SUNDOWN DR CDC 03/01/2007 Scott Priegel Approved 00:10
SW060359 32  ROLLING RIDGE  LASF 03/01/2007 Scott Priegel Approved 00:10
SW070021 17  CHRISTOPHER ST LDRA 03/01/2007 Scott Priegel Approved 00:10
SA030120 28  WEBER LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW030153 11  PAMELA WY CDC 03/05/2007 Scott Priegel Approved 00:10
SW030181 20  LONG VIEW RD CDC 03/05/2007 Scott Priegel Approved 00:10
SW030262 11  SHARON LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW040033 14  COASTAL OAK LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW040212 15  SEACLIFF  CDC 03/05/2007 Scott Priegel Approved 00:10
SW040231 8  ALTIMIRA  CDC 03/05/2007 Scott Priegel Approved 00:10
SW040397 23  BRONCO ST CDC 03/05/2007 Scott Priegel Approved 00:10
SW050276 23  CENTAURUS WY CDC 03/05/2007 Scott Priegel Approved 00:10
SW060114 9  HAVENHURST DR CDC 03/05/2007 Scott Priegel Approved 00:10
SW060405 50  DROVER CT CDC 03/05/2007 Scott Priegel Approved 00:10
SW060419 41  CLEMENTINE ST CDC 03/05/2007 Scott Priegel Approved 00:10
SW070004 2  WEBER LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW070012 10  SWALLOWS LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW070024 39  LONG VIEW RD CDC 03/05/2007 Scott Priegel Approved 00:10
SW070040 46  DROVER CT CDC 03/05/2007 Scott Priegel Approved 00:10
SA060100 7  SAUSALITO DR CDC 03/06/2007 Scott Priegel Approved 00:10
SW040105 15  FLAGSTONE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW040138 4  LONE WOLF  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060256 31651  VIA COYOTE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060259 11  AUGUSTA  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060271 10  BLACKHAWK  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060289 23  RIVIERA  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060290 17  RIVIERA  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060311 26  EISENHOWER LN CDC 03/06/2007 Scott Priegel Approved 00:10
SW060382 10  ADDINGTON PL CDC 03/06/2007 Scott Priegel Approved 00:10
SW060389 6  DOWNFIELD WY CDC 03/06/2007 Scott Priegel Approved 00:10
SW060398 8  MERITAGE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060403 31542  VIA COYOTE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060409 20  PORTMARNOCH CT CDC 03/06/2007 Scott Priegel Approved 00:10
SW070002 40  CARNOUSTIE WY CDC 03/06/2007 Scott Priegel Approved 00:10
SW070014 4  BRENTANO DR CDC 03/06/2007 Scott Priegel Approved 00:10
SW070033 4  ORION WY CDC 03/06/2007 Scott Priegel Approved 00:10
SA040098 31891  VIA OSO  CDC 03/07/2007 Scott Priegel Approved 00:10
SW040005 32  DEERFIELD PL TRAB 03/07/2007 Scott Priegel Approved 00:10
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SW050164 30832  VIA VISTA  CDC 03/07/2007 Scott Priegel Approved 00:10
SW050186 22931  SONRIENTE TR CDC 03/07/2007 Scott Priegel Approved 00:10
SW050188 30845  VIA COLINAS  CDC 03/07/2007 Scott Priegel Approved 00:10
SW050230 31951  VIOLETA LN CDC 03/07/2007 Scott Priegel Approved 00:10
SW060033 32  CHISHOLM TR TRAB 03/07/2007 Scott Priegel Approved 00:10
SW060255 31812  VIOLETA LN CDC 03/07/2007 Scott Priegel Approved 00:10
SW060269 9  DUSTY TR CDC 03/07/2007 Scott Priegel Approved 00:10
SW060278 13  MEADOW WOOD DR CDC 03/07/2007 Scott Priegel Approved 00:10
SW060323 24  CALLE DE PRINCESA  CDC 03/07/2007 Scott Priegel Approved 00:10
SW060375 31  MOCCASIN TR TRAB 03/07/2007 Scott Priegel Approved 00:10
SW060383 31232  VIA COLINAS  CDC 03/07/2007 Scott Priegel Approved 00:10
SW070029 31361  SUMMERHILL CT CDC 03/07/2007 Scott Priegel Approved 00:10
SW070015 2  FRANCISCAN CT LDRA 03/09/2007 Scott Priegel Approved 00:10
SA050063 4  BELL PASTURE RD LDRA 03/15/2007 Scott Priegel Approved 00:10
SA060038 1  DENNIS LN LDRA 03/15/2007 Scott Priegel Approved 00:10
SA060054 9  ELISSA LN LDRA 03/15/2007 Scott Priegel Approved 00:10
SA060091 4  GALAXY ISLE  LDRA 03/15/2007 Scott Priegel Approved 00:10
SW050127 6  BELL PASTURE RD LDRA 03/15/2007 Scott Priegel Approved 00:10
SW060056 7  KENT CT LDRA 03/15/2007 Scott Priegel Approved 00:10
SW060059 16  ELISSA LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060070 17  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060124 18  KENT CT LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060214 2  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060225 15  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060252 7  ROSHELLE LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060253 9  ROSHELLE LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060282 3  BASILICA PL LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060305 6  ROSHELLE LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060314 2  HEAVENLY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060353 20  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060364 5  DENNIS LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060404 3  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060423 12  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW070006 7  PADRE PL LDRA 03/19/2007 Scott Priegel Approved 00:10
SW070031 2  EMMY LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW070041 22  PISANO ST LDRA 03/19/2007 Scott Priegel Approved 00:10
SW070051 31  PISANO ST LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060295 7  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060304 25  ANNA LN LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060318 2  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060378 16  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060386 15  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060415 8  ANNA LN LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070007 8  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070019 18  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070022 19  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070030 3  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070043 26  SKY RANCH RD LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070044 8  HAMMOND RD LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070048 5  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070070 15  SANDALO CT LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070074 17  BRITTLESTAR RD LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070086 43  CHRISTOPHER ST LDRA 03/20/2007 Scott Priegel Approved 00:10
SA040025 51  Bainbridge AV LDRA 03/21/2007 Scott Priegel Approved 00:10
SA060008 1  SAN LUIS OBISPO ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SA060037 9  PORTALON CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SA070002 7  PORTALON CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060010 6  FRANCISCAN CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060191 14  SAN LUIS OBISPO ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060243 92  BELL PASTURE RD LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060272 4  FRANCISCAN CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060344 14  MISSION RIDGE RD LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060345 11  SAN JOSE ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060367 11  ANNA LN LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060369 1  SAN JOSE ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060390 4  PORTALON CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070015 2  FRANCISCAN CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070018 2  SAN LUIS OBISPO ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070042 14  WALTHAM RD LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070073 5  WEGEFORD CR LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070077 23  WINFIELD DR LDRA 03/21/2007 Scott Priegel Approved 00:10
SA060070 29  TRANQUILITY PL LDRA 03/26/2007 Scott Priegel Approved 00:10
SA060072 9  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SA060094 5  SANDALO CT LDRA 03/26/2007 Scott Priegel Approved 00:10
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SW060188 10  PORTALON CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060287 26  TRANQUILITY PL LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060300 1  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060362 12  PORTALON CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060396 4  MOONLIGHT ISLE  LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060399 12  KANE LN LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060400 1  STELLAR ISLE  LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060406 21  CHRISTOPHER ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060413 17  SANDALO CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060416 1  HAMMOND RD LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060417 5  KANE LN LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070011 21  PORTALON CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070016 17  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070017 15  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070021 17  CHRISTOPHER ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SA060065 24  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW050064 5  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060063 8  FOREST ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060158 3  ERIC ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060170 8  RICKIE LN LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060327 17  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060346 11  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060380 9  JOHN ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SW070009 20  ADELE ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SA040023 34  FALKNER DR LDRA 03/28/2007 Scott Priegel Approved 00:10
SA050021 3  TANGO LN LDRA 03/28/2007 Scott Priegel Approved 00:10
SA050097 9  BECKER DR LDRA 03/28/2007 Scott Priegel Approved 00:10
SA050101 46  SNOW BUSH ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SA060084 18  MICHAEL RD LDRA 03/28/2007 Scott Priegel Approved 00:10
SA070004 6  HEAVENLY ISLE  LDRA 03/28/2007 Scott Priegel Approved 00:10
SA070021 15  JOHN ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW040332 16  FALKNER DR LDRA 03/28/2007 Scott Priegel Approved 00:10
SW050292 19  SEA GRAPE RD LDRA 03/28/2007 Scott Priegel Approved 00:10
SW050311 17  LULLABY CI LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060035 2  EPONA WY LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060147 49  SNOW BUSH ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060306 1  FALLOW LN LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060313 3  FALLOW LN LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060320 26  MAIN ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060349 9  MAIN ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060352 4  HEAVENLY ISLE  LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060407 9  SEA GRAPE RD LDRA 03/28/2007 Scott Priegel Approved 00:10
SA030043 7  STERLING GLEN  LDRA 03/29/2007 Scott Priegel Approved 00:10
SA030044 39  LANGFORD LN LDRA 03/29/2007 Scott Priegel Approved 00:10
SA030125 14  ST JUST AV LDRA 03/29/2007 Scott Priegel Approved 00:10
SA040036 15  Maitland RD LDRA 03/29/2007 Scott Priegel Approved 00:10
SA050060 19  Shively RD LDRA 03/29/2007 Scott Priegel Approved 00:10
SA060003 6  HALLCREST DR LDRA 03/29/2007 Scott Priegel Approved 00:10
SA070010 15  LEWISTON CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW030188 1  CANDLEWIND CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW030295 40  LEWISTON CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040041 31  Bainbridge AV LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040086 33  Sachem WY LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040150 6  Falabella DR LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 03/29/2007 Scott Priegel Approved 00:10
SW050053 4  HALLCREST DR LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060068 4  HAMPSHIRE CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060109 20  COUSTEAU LN LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060164 6  STERLING GLEN  LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060267 12  WALTHAM RD LDRA 03/29/2007 Scott Priegel Approved 00:10
SA030051 35  WOODSONG  LASF 04/03/2007 Scott Priegel Approved 00:10
SA030099 38  BUSHWOOD CR LDRA 04/03/2007 Scott Priegel Approved 00:10
SA060099 36  SPRING VIEW WY LASF 04/03/2007 Scott Priegel Approved 00:10
SA070005 6  BENNINGTON PATH  LDRA 04/03/2007 Scott Priegel Approved 00:10
SW030360 56  SKYWOOD ST LDRA 04/03/2007 Scott Priegel Approved 00:10
SW030474 6  Parliament PL LDRA 04/03/2007 Scott Priegel Approved 00:10
SW040105 15  FLAGSTONE  CDC 04/03/2007 Scott Priegel Approved 00:10
SW040111 36  THALIA ST LDRA 04/03/2007 Scott Priegel Approved 00:10
SW040126 2  BLACK WALNUT  CDC 04/03/2007 Scott Priegel Approved 00:10
SW040138 4  LONE WOLF  CDC 04/03/2007 Scott Priegel Approved 00:10
SW040278 8  FLAT IRON RD CDC 04/03/2007 Scott Priegel Approved 00:10
SW040345 12  WAYFAIRE  LASF 04/03/2007 Scott Priegel Approved 00:10
SW040417 8  SUNNYDALE LN LASF 04/03/2007 Scott Priegel Approved 00:10
SW050111 50  ROLLING RIDGE  LASF 04/03/2007 Scott Priegel Approved 00:10

0037709



Permit No. Address Insp. Date Inspector Result Insp. Time Inspector Comments

RDMD/Planning and Development Services
NPDES Inspection Activity Report 2006-07 Reporting Period

Inspection Type: 901, Region: San Diego

SW060359 32  ROLLING RIDGE  LASF 04/03/2007 Scott Priegel Approved 00:10
SW070025 29  LEDGEWOOD DR LASF 04/03/2007 Scott Priegel Approved 00:10
SA030120 28  WEBER LN CDC 04/05/2007 Scott Priegel Approved 00:10
SW030181 20  LONG VIEW RD CDC 04/05/2007 Scott Priegel Approved 00:10
SW030262 11  SHARON LN CDC 04/05/2007 Scott Priegel Approved 00:10
SW060409 20  PORTMARNOCH CT CDC 04/05/2007 Scott Priegel Approved 00:10
SW070004 2  WEBER LN CDC 04/05/2007 Scott Priegel Approved 00:10
SW070024 39  LONG VIEW RD CDC 04/05/2007 Scott Priegel Approved 00:10
GB040164 1  KATY ROSE LN LDRA 10/10/2006 Tim Hertel Approved 00:05 no e/c problems
GB050156 22  FOX HOLE RD LDRA 10/25/2006 Tim Hertel Approved 00:05
GB060007 3  RICKIE LN LDRA 10/25/2006 Tim Hertel Approved 00:05

GA040011 30603  TRABUCO CANYON RD TRAB 12/20/2006 Jerry Anderson Reviewed 00:20 Erosion/sediment control inspection. Site needs sediment control 
repaired/renewed and erosion control renewed.
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 PROJECT # PROJECT NAME PROJECT LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION TOTAL 
REPORTS

1 ER20475 Amapola Ave. Storm 
Drain Improvements Amapola Ave. < acre Low Santa Ana 

River R8 1

2 EC28121 Antonio Pkwy Widening Antonio Pkwy 2.08 Medium San Juan Creek R9 1

3 ER20518 Asphalt Overlay 
Resurfacing of Fairhaven Ave. N/A Low Newport Bay R8 1

4 EC25100 Dana Point Boat Launch Dana Point Harbor 3 High Dana Point 
Coastal R9 9

5 EC29987 Holderman Park 
Redevelopment Holderman Park <acre Low Newport Bay R8 8

6 405-405-P970-
4200

Laguna Canyon Rd. 
(Oversite) Laguna Beach Ca, 92651 <acre Low Laguna Coastal 

Streams R9 2

7 ED43057 Narco Channel (J04) in 
Laguna Niguel Park Laguna Niguel Park 1.76 High Aliso Creek R9 8

8 EH08896 O'Neil Park Sewer 
Conversion Project O'neil Park Live Oak Canyon Rd 6.43 High San Juan Creek R9 13

9 EF07385 Peters Canyon 
Undercrossing Peters Canyon Channel 4.09 High Newport Bay R8 3

10 ER20486 Randall St. Storm Drain 
Improvement & Overlay Randall St. .23acre Low Santa Ana 

River R8 2

11 ED43004 Santa Ana River Trail 
Reach 1&9 Santa Ana River >1acre Medium Santa Ana 

River R8 2

12 ER20301 Santiago Canyon Road 
Drainage Santiago Canyon Road @ Gertner Estates <acre Low Santa Ana 

River R8 1

13 ER08946 SCE Bridge @Laguna 
Coast Wilderness Park Laguna Coast Wilderness Park <acre High Laguna Coastal 

Streams R9 5

14 ER20525 Slurry Seal 2005-2006 Various Streets In OC <acre Low Multipal 
Watersheds R8 2

15 ER08941 Warner Avenue Bridge 
Widening Warner Ave 2.4 Medium Santa Ana 

River R8 20

16 ER08945 Oso Parkway Oso Parkway 20.3 Medium San Juan Creek R9 5

17

COUNTY OF ORANGE
 CONSTRUCTION MANAGEMENT DIVISION 

PUBLIC (CONTRACT) PROJECT INVENTORY
JULY 1, 2006 THROUGH JUNE 30, 2007
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PERMIT 
NUMBER PERMITEE NAME PROJECT LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION TOTAL 

REPORTS

1 2003-00721 OCWD/Ken Thompson 
Inc. -GWRS III

Santa Ana River / Carbon Creek from Miller 
Basin to Katella Ave. Approx. 15 Medium Santa Ana River R8 2

2 2003-00886 City of Irvine / Beador 
Const. F08 Lane Ch. @ Redhill And MacArthur 3.5 High Newport Bay R8 1

3 2003-01712 OCWD / Colich - GWRS II E01 From Katella Ave. D/s to 17th St. Approx. 15 Medium Santa Ana River R8 2

4 2004-00016 OCWD/Ken Thompson 
Inc. GWRS I E01 17th St. D/S to Garfield Approx. 30 Medium Santa Ana River R8 3

5 2004-00128 John S. Meek Aliso Creek (J01) Cherry & Los Alisos >acre High Aliso Creek R9 1

6 2004-01385 Irvine Co. / Sukut Marshburn Basin /Irvine Blvd. & I -241 5 High Newport Bay R8 2

7 2004-01451 Vestar Division Co./Sema Barrranca Ch. @ Von Karman 7.4 High Newport Bay R8 2

8 2005-00269 Marshburn Basin Marshburn Basin 33 High Newport Bay R8 2

9 2005-00270 Marshburn Channel Irvine Blvd. to Trabuco >5acre High Newport Bay R8 3

10 2005-00288 OCTA Granite, Myers, 
Rados SR-22 And Santa Ana River Aprox. 2 Medium Santa Ana River R8 2

11 2005-00988 OCTA Granite, Myers, 
Rados

SR-22 & East Garden Grove Wintersburg 
Channel 7 Medium Anaheim Bay 

Huntington R8 2

12 2005-01271 Caltrans/FCI I-5 Frwy / Fullerton Creek >acre Medium San Gabriel River 
Coyote Creek R8 3

13 2005-01558/2006-
01107

Archstone - Smith / Tim 
Leonard 

S.E. Anaheim Ch. State College Blvd. and 
Orangewod approx. 10 Medium Santa Ana River R8 2

14 2006-01329 Corps. Of Engineers / 
CJW 

E01 Imperial U/S to Weir Cyn.& Memory Lane 
U/S to Glassel >acre Medium Santa Ana River R8 2

15 2006-1877 Palomar Grading Co. La Pata Ave. south.of Ortega to 8235ft.south 1.53 Medium San Jaun Creek R9 2

16 2007-00163 Griffith Co. La Pata and Ortega Highwawy Intersection >acre Medium San Jaun Creek R9 2

17 Tr16390      
Tr15987 K. Hovnanian /Luis Mercer Brittlestar Rd. @ Stellar Isle , Ladera Ranch >acre Medium San Jaun Creek R9 2

COUNTY OF ORANGE
 CONSTRUCTION MANAGEMENT DIVISION 

ENCROACHMENT PERMIT  PROJECT INVENTORY
JULY 1, 2006 THROUGH JUNE 30, 2007
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Page 1 of 69

Project 
ID # Permit No. Watershed Project 

Size
ESA? Priority

17 GA050035 4998 Los Patos Avenue Huntington Harbor 72.34 No High
114 GB070039 4472 Los Patos Avenue Huntington Harbor 12.5 No High

12 GA030006 23235 Reef Point Drive
Los Trancos/
Muddy Creek 572 No High

45 GB050077 22294 Blue Shore
Los Trancos/
Muddy Creek 5.86 No High

58 GB050143 22827 Reef Point Drive
Los Trancos/
Muddy Creek 0 No High

70 GB060039 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 5.5 No High

71 GB060045 4 Seawatch
Los Trancos/
Muddy Creek 9.8 No High

72 GB060062 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 2.63 No High

89 GB060133 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 9 No High

98 GB060167 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 1.99 No High

108 GB070010 15 Avalon Vista
Los Trancos/
Muddy Creek 1.29 No High

127 NR060037 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 5.5 No High

138 NR060250 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No High

140 NR060390 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No High

190 RS050634 6 Skyridge
Los Trancos/
Muddy Creek 0 No High

191 RS050635 6 Skyridge
Los Trancos/
Muddy Creek 0 No High

263 RS061340 9 Avalon Vista
Los Trancos/
Muddy Creek 0 No High

504 RT050454 25 Offshore
Los Trancos/
Muddy Creek 0 No High

505 RT050455 23 Offshore
Los Trancos/
Muddy Creek 0 No High

506 RT050456 21 Offshore
Los Trancos/
Muddy Creek 0 No High

507 RT050457 37 Moon Shell
Los Trancos/
Muddy Creek 0 No High

508 RT050458 35 Moon Shell
Los Trancos/
Muddy Creek 0 No High

509 RT050459 33 Moon Shell
Los Trancos/
Muddy Creek 0 No High

Address
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Santa Ana Region
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Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

20 GA060036 1857 Carmichael Drive
San Gabriel River/

Coyote Creek 25 No High
6 EL050839 6311 Black Star Canyon Road Santa Ana River 167.3 No High
8 GA000014 15505 Lincoln Avenue Santa Ana River 100 No High
84 GB060111 4578 Los Patos Avenue Huntington Harbor 7.6 No Medium
92 GB060138 4578 Los Patos Avenue Huntington Harbor 1.86 No Medium
93 GB060140 4456 Los Patos Avenue Huntington Harbor 2.4 No Medium
161 NR070434 16571

  
Highway Huntington Harbor 0.01 No Medium

14 GA050017 11 Avalon Vista
Los Trancos/
Muddy Creek 0.74 No Medium

22 GB000245 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 6.5 No Medium

61 GB050157 7 Sunrise
Los Trancos/
Muddy Creek 1.95 No Medium

91 GB060137 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 26.62 No Medium

100 GB060170 37 South Sur
Los Trancos/
Muddy Creek 1.5 No Medium

110 GB070017 22345 Reef Point Drive
Los Trancos/
Muddy Creek 13.3 No Medium

122 GB980218 4 Fairway Point
Los Trancos/
Muddy Creek 2.1 No Medium

128 NR060048 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

129 NR060049 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

132 NR060105 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

133 NR060139 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 20 No Medium

134 NR060177 22556
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

135 NR060178 22556
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

186 RS050257 1 Avalon Vista
Los Trancos/
Muddy Creek 0.88 No Medium

905 SW060347 1 Avalon Vista
Los Trancos/
Muddy Creek 0 No Medium

19 GA060031 8627 Portola Parkway Newport Bay 4.1 No Medium
29 GB040127 9961 Foxrun Road Newport Bay 0.92 No Medium
69 GB060030 13101 Old Myford Road Newport Bay 2.2 No Medium
99 GB060168 11 Strawberry Farms Road Newport Bay 0.87 No Medium
119 GB070080 19300 Ike Jones Road Newport Bay 1.52 No Medium
130 NR060051 13101 Old Myford Road Newport Bay 0 No Medium
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Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

203 RS051686 11251 La Vereda Drive Newport Bay 0 No Medium
574 RW060216 10121 Cowan Heights Drive Newport Bay 0 No Medium
907 SW060376 11331 Covey Lane Newport Bay 0 No Medium

302 RS061922 10411 Perdido Street
San Gabriel River/

Coyote Creek 0.01 No Medium
37 GB050025 2618 Santa Ana Avenue Santa Ana River 0.88 No Medium
10 GA020001 18488 Country Home Road Santa Ana River 9.3 No Medium
11 GA020009 26982 Baker Canyon Road Santa Ana River 1 No Medium
26 GB020281 11108 Meads Avenue Santa Ana River 3.75 No Medium
175 RS040509 14311 Ladd Canyon Road Santa Ana River 1.5 No Medium
50 GB050092 16931 Pacific Avenue Huntington Harbor 0.06 No Low
56 GB050129 16382 Pacific Avenue Huntington Harbor 0.08 No Low
65 GB060011 14771 Harper Street Huntington Harbor 0.28 No Low
86 GB060128 16957 9th Street Huntington Harbor 0.06 No Low
101 GB060178 8632 Madison Avenue Huntington Harbor 0.07 No Low
107 GB070008 2922 Glenroy Place Huntington Harbor 0.3 No Low
121 GB070120 3301 Donnie Ann Road Huntington Harbor 0.25 No Low
151 NR070033 8180 13th Street Huntington Harbor 0.01 No Low
164 NR070504 16771

  
Highway Huntington Harbor 0 No Low

233 RS060816 2882 Coleridge Drive Huntington Harbor 0 No Low
288 RS061626 11376 Baskerville Road Huntington Harbor 0.2 No Low
316 RS070031 3111 Donnie Ann Road Huntington Harbor 0 No Low
338 RS070229 11372 Foster Road Huntington Harbor 0.31 No Low
347 RS070314 11302 Martha Ann Drive Huntington Harbor 0.01 No Low
429 RS070927 2782 Kempton Drive Huntington Harbor 0.01 No Low
439 RS070986 12121 Oak Leaf Drive Huntington Harbor 0.01 No Low
498 RS071455 3221 St Albans Drive Huntington Harbor 0.01 No Low
501 RS071512 11402 Baskerville Road Huntington Harbor 0.01 No Low
898 SW050327 3311 Rossmoor Way Huntington Harbor 0 No Low
928 SW070270 3152 Druid Lane Huntington Harbor 0.01 No Low
930 SW070281 3181 Oak Grove Road Huntington Harbor 0.01 No Low
932 SW070283 4472 Oceanridge Drive Huntington Harbor 0.01 No Low
933 SW070284 4502 Oceanridge Drive Huntington Harbor 0.01 No Low
934 SW070285 3306 Druid Lane Huntington Harbor 0.01 No Low
936 SW070294 12431 Kensington Road Huntington Harbor 0.01 No Low
939 SW070310 3361 Cortese Drive Huntington Harbor 0.01 No Low
1 DM070007 14791 Adams Street Huntington Harbor 0 No Low
3 DM070027 3051 Inverness Drive Huntington Harbor 0 No Low
5 DM070056 3202 Orlando Road Huntington Harbor 0 No Low
7 EL070683 16601

  
Highway Huntington Harbor 0 No Low
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Size
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111 GB070018 3202 Orlando Road Huntington Harbor 0 No Low
124 ME070199 16601

  
Highway Huntington Harbor 0 No Low

136 NR060207 16601
  

Highway Huntington Harbor 0 No Low
171 PB070441 16601

  
Highway Huntington Harbor 0 No Low

195 RS051123 12301 Martha Ann Drive Huntington Harbor 0 No Low
197 RS051343 16931 Pacific Avenue Huntington Harbor 0 No Low
198 RS051390 14692 Van Buren Street Huntington Harbor 0 No Low
202 RS051575 2631 Piedmont Avenue Huntington Harbor 0 No Low
204 RS051696 12201 Silver Fox Road Huntington Harbor 0 No Low
207 RS052026 14652 Monroe Street Huntington Harbor 0 No Low
208 RS052027 14652 Monroe Street Huntington Harbor 0 No Low
219 RS060111 14771 Harper Street Huntington Harbor 0 No Low
232 RS060801 15662 Jefferson Street Huntington Harbor 0 No Low
235 RS060883 3332 Kenilworth Drive Huntington Harbor 0 No Low
236 RS060901 14902 Newland Street Huntington Harbor 0 No Low
237 RS060924 2822 Copa De Oro Drive Huntington Harbor 0 No Low
239 RS060949 2922 Kempton Drive Huntington Harbor 0 No Low
244 RS060980 2921 Edgeley Place Huntington Harbor 0 No Low
247 RS061039 3102 Copa De Oro Drive Huntington Harbor 0 No Low
257 RS061213 12141 Christy Lane Huntington Harbor 0 No Low
266 RS061379 3092 Copa De Oro Drive Huntington Harbor 0 No Low
269 RS061450 11622 Martha Ann Drive Huntington Harbor 0 No Low
270 RS061451 11622 Martha Ann Drive Huntington Harbor 0 No Low
274 RS061502 3122 Hill Rose Drive Huntington Harbor 0 No Low
280 RS061539 11732 Norgrove Lane Huntington Harbor 0 No Low
281 RS061542 3091 Inverness Drive Huntington Harbor 0 No Low
283 RS061567 3281 Quail Run Road Huntington Harbor 0 No Low
285 RS061603 14702 Jefferson Street Huntington Harbor 0 No Low
286 RS061616 3262 Druid Lane Huntington Harbor 0 No Low
291 RS061721 2761 Oak Knoll Drive Huntington Harbor 0 No Low
293 RS061796 11181 Wembley Road Huntington Harbor 0 No Low
295 RS061859 3182 Main Way Drive Huntington Harbor 0 No Low
299 RS061902 14702 Jefferson Street Huntington Harbor 0 No Low
300 RS061903 14702 Jefferson Street Huntington Harbor 0 No Low
304 RS061978 11582 Harrisburg Road Huntington Harbor 0 No Low
305 RS061980 11582 Harrisburg Road Huntington Harbor 0 No Low
306 RS062019 14652 Monroe Street Huntington Harbor 0 No Low
317 RS070033 2672 Kempton Drive Huntington Harbor 0 No Low
323 RS070076 3251 Quail Run Road Huntington Harbor 0 No Low
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332 RS070170 14793 Adams Street Huntington Harbor 0 No Low
333 RS070171 14793 Adams Street Huntington Harbor 0 No Low
335 RS070196 12472 Foster Road Huntington Harbor 0 No Low
340 RS070264 3301 Donnie Ann Road Huntington Harbor 0 No Low
341 RS070268 14585 Wilson Street Huntington Harbor 0 No Low
355 RS070396 3052 Walker Lee Drive Huntington Harbor 0 No Low
357 RS070407 12522 Argyle Drive Huntington Harbor 0 No Low
369 RS070478 3222 Brimhall Drive Huntington Harbor 0 No Low
372 RS070498 12291 Kensington Road Huntington Harbor 0 No Low
373 RS070504 3081 Main Way Drive Huntington Harbor 0 No Low
380 RS070549 11822 Kensington Road Huntington Harbor 0 No Low
383 RS070572 12161 Chianti Drive Huntington Harbor 0 No Low
391 RS070653 14791 Monroe Street Huntington Harbor 0 No Low
393 RS070666 3401 Rowena Drive Huntington Harbor 0 No Low
394 RS070667 14631 Harper Street Huntington Harbor 0 No Low
398 RS070689 2701 St Albans Drive Huntington Harbor 0 No Low
401 RS070707 2932 Glenroy Place Huntington Harbor 0 No Low
415 RS070846 11522 Davenport Road Huntington Harbor 0 No Low
417 RS070868 3212 Orlando Road Huntington Harbor 0 No Low
440 RS070996 14652 Newland Street Huntington Harbor 0 No Low
443 RS071033 11295 Foster Road Huntington Harbor 0 No Low
445 RS071045 3252 Ruth Elaine Drive Huntington Harbor 0 No Low
446 RS071056 2972 Bostonian Drive Huntington Harbor 0 No Low
450 RS071087 2721 Copa De Oro Drive Huntington Harbor 0 No Low
451 RS071089 2941 Edgeley Place Huntington Harbor 0 No Low
452 RS071109 3251 Kenilworth Drive Huntington Harbor 0 No Low
454 RS071138 2672 Coleridge Drive Huntington Harbor 0 No Low
464 RS071233 3122 Copa De Oro Drive Huntington Harbor 0 No Low
465 RS071234 3122 Copa De Oro Drive Huntington Harbor 0 No Low
467 RS071248 12121 Foster Road Huntington Harbor 0 No Low
475 RS071290 2931 Glenroy Place Huntington Harbor 0 No Low
476 RS071300 2851 Copa De Oro Drive Huntington Harbor 0 No Low
485 RS071352 3162 Brimhall Drive Huntington Harbor 0 No Low
531 RT060152 4472 Oceanridge Drive Huntington Harbor 0 No Low
532 RT060153 4482 Oceanridge Drive Huntington Harbor 0 No Low
533 RT060154 4492 Oceanridge Drive Huntington Harbor 0 No Low
534 RT060155 4502 Oceanridge Drive Huntington Harbor 0 No Low
535 RT060156 4512 Oceanridge Drive Huntington Harbor 0 No Low
540 RT070014 17271 Chatham Lane Huntington Harbor 7.6 No Low
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541 RT070015 17261 Chatham Lane Huntington Harbor 7.6 No Low
542 RT070016 17251 Chatham Lane Huntington Harbor 7.6 No Low
543 RT070017 4591 Winthrop Drive Huntington Harbor 7.6 No Low
544 RT070018 4601 Winthrop Drive Huntington Harbor 7.6 No Low
545 RT070019 4611 Winthrop Drive Huntington Harbor 7.6 No Low
546 RT070020 4621 Winthrop Drive Huntington Harbor 7.6 No Low
547 RT070021 4631 Winthrop Drive Huntington Harbor 7.6 No Low
548 RT070022 4632 Winthrop Drive Huntington Harbor 7.6 No Low
549 RT070023 4622 Winthrop Drive Huntington Harbor 7.6 No Low
550 RT070024 4612 Winthrop Drive Huntington Harbor 7.6 No Low
551 RT070025 4602 Winthrop Drive Huntington Harbor 7.6 No Low
552 RT070026 4592 Winthrop Drive Huntington Harbor 7.6 No Low
553 RT070027 4791 Coveview Drive Huntington Harbor 12.5 No Low
554 RT070028 4801 Coveview Drive Huntington Harbor 12.5 No Low
555 RT070029 4811 Coveview Drive Huntington Harbor 12.5 No Low
556 RT070030 4821 Coveview Drive Huntington Harbor 12.5 No Low
557 RT070031 17272 Tidalridge Lane Huntington Harbor 12.5 No Low
558 RT070032 17282 Tidalridge Lane Huntington Harbor 12.5 No Low
559 RT070033 17292 Tidalridge Lane Huntington Harbor 12.5 No Low
560 RT070034 17302 Tidalridge Lane Huntington Harbor 12.5 No Low
561 RT070035 17312 Tidalridge Lane Huntington Harbor 12.5 No Low
562 RT070036 17322 Tidalridge Lane Huntington Harbor 12.5 No Low
694 RW060713 4578 Los Patos Avenue Huntington Harbor 0 No Low
695 RW060714 4578 Los Patos Avenue Huntington Harbor 0 No Low
696 RW060716 4578 Los Patos Avenue Huntington Harbor 0 No Low
697 RW060717 4416 Los Patos Avenue Huntington Harbor 0 No Low
698 RW060718 4416 Los Patos Avenue Huntington Harbor 0 No Low
699 RW060719 4472 Los Patos Avenue Huntington Harbor 0 No Low
700 RW060720 4472 Los Patos Avenue Huntington Harbor 0 No Low
701 RW060721 4472 Los Patos Avenue Huntington Harbor 0 No Low
702 RW060722 4472 Los Patos Avenue Huntington Harbor 0 No Low
703 RW060723 4444 Los Patos Avenue Huntington Harbor 0 No Low
704 RW060724 4444 Los Patos Avenue Huntington Harbor 0 No Low
734 RW070004 4416 Los Patos Avenue Huntington Harbor 0 No Low
735 RW070006 4416 Los Patos Avenue Huntington Harbor 0 No Low
736 RW070007 4444 Los Patos Avenue Huntington Harbor 0 No Low
737 RW070012 4416 Los Patos Avenue Huntington Harbor 0 No Low
738 RW070013 4472 Los Patos Avenue Huntington Harbor 0 No Low
739 RW070014 4444 Los Patos Avenue Huntington Harbor 0 No Low
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900 SW060200 2921 Edgeley Place Huntington Harbor 0 No Low
902 SW060309 2631 Piedmont Avenue Huntington Harbor 0 No Low

9 GA000019 7528 Ridge Park Road
Los Trancos/
Muddy Creek 0.9 No Low

21 GA990039 23245 Reef Point Drive
Los Trancos/
Muddy Creek 0.9 No Low

23 GB010046 9 Beachcrest
Los Trancos/
Muddy Creek 0.75 No Low

24 GB010047 25 Skyridge
Los Trancos/
Muddy Creek 0.75 No Low

28 GB040083 9 Island Vista
Los Trancos/
Muddy Creek 0.34 No Low

30 GB040159 2 Sunset Harbor
Los Trancos/
Muddy Creek 0 No Low

32 GB050002 11 Offshore
Los Trancos/
Muddy Creek 2.64 No Low

40 GB050046 6 Skyridge
Los Trancos/
Muddy Creek 1.59 No Low

42 GB050053 19 Avalon Vista
Los Trancos/
Muddy Creek 0.56 No Low

48 GB050085 6 Shoreview
Los Trancos/
Muddy Creek 0.3 No Low

81 GB060100 28 Deep Sea
Los Trancos/
Muddy Creek 0.44 No Low

95 GB060146 9 Deep Sea
Los Trancos/
Muddy Creek 0.44 No Low

105 GB070006 7 Pelicans Drive
Los Trancos/
Muddy Creek 0.53 No Low

142 NR060439 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

143 NR060440 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

145 NR060456 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

146 NR060475 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

147 NR060476 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

148 NR060478 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

152 NR070043 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

153 NR070044 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

154 NR070045 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low
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177 RS041086 9 Island Vista
Los Trancos/
Muddy Creek 0 No Low

181 RS042166 3 Tidecrest
Los Trancos/
Muddy Creek 0 No Low

182 RS042211 2 Sunset Harbor
Los Trancos/
Muddy Creek 0 No Low

187 RS050258 1 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

188 RS050259 1 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

292 RS061782 1 Shadowcast
Los Trancos/
Muddy Creek 0.01 No Low

334 RS070189 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

477 RS071305 8 Cliffhouse Bluff
Los Trancos/
Muddy Creek 290 No Low

481 RS071311 7 Moon Shell
Los Trancos/
Muddy Creek 544 No Low

484 RS071335 7 Pacific Winds
Los Trancos/
Muddy Creek 289 No Low

486 RS071360 11 Moon Shell
Los Trancos/
Muddy Creek 0.01 No Low

487 RS071361 11 Moon Shell
Los Trancos/
Muddy Creek 0.01 No Low

488 RS071362 11 Moon Shell
Los Trancos/
Muddy Creek 0.01 No Low

495 RS071411 8 Night Sky
Los Trancos/
Muddy Creek 0.01 No Low

526 RT050607 5 Offshore
Los Trancos/
Muddy Creek 2.64 No Low

527 RT050608 1 Offshore
Los Trancos/
Muddy Creek 2.64 No Low

528 RT050609 6 Offshore
Los Trancos/
Muddy Creek 8.3 No Low

529 RT050610 8 Offshore
Los Trancos/
Muddy Creek 8.3 No Low

530 RT050611 10 Offshore
Los Trancos/
Muddy Creek 8.3 No Low

563 RW030397 2 Pacific Winds
Los Trancos/
Muddy Creek 0.1 No Low

565 RW050261 35 Skyridge
Los Trancos/
Muddy Creek 0 No Low

575 RW060257 23 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

576 RW060258 35 Moon Shell
Los Trancos/
Muddy Creek 0 No Low
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577 RW060259 37 Offshore
Los Trancos/
Muddy Creek 0 No Low

578 RW060260 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

579 RW060261 33 Offshore
Los Trancos/
Muddy Creek 0 No Low

580 RW060262 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

581 RW060263 29 Offshore
Los Trancos/
Muddy Creek 0 No Low

582 RW060264 27 Offshore
Los Trancos/
Muddy Creek 0 No Low

583 RW060265 25 Offshore
Los Trancos/
Muddy Creek 0 No Low

584 RW060266 23 Offshore
Los Trancos/
Muddy Creek 0 No Low

585 RW060267 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

586 RW060268 21 Offshore
Los Trancos/
Muddy Creek 0 No Low

587 RW060269 10 Sea Glass
Los Trancos/
Muddy Creek 0 No Low

588 RW060270 10 Sea Glass
Los Trancos/
Muddy Creek 0 No Low

589 RW060271 10 Sea Glass
Los Trancos/
Muddy Creek 0 No Low

590 RW060272 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

591 RW060273 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

592 RW060274 40 Offshore
Los Trancos/
Muddy Creek 0 No Low

593 RW060275 42 Offshore
Los Trancos/
Muddy Creek 0 No Low

594 RW060276 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

595 RW060277 40 Offshore
Los Trancos/
Muddy Creek 0 No Low

596 RW060278 41 Offshore
Los Trancos/
Muddy Creek 0 No Low

597 RW060279 43 Offshore
Los Trancos/
Muddy Creek 0 No Low

598 RW060280 45 Offshore
Los Trancos/
Muddy Creek 0 No Low

599 RW060281 29 Offshore
Los Trancos/
Muddy Creek 0 No Low
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600 RW060282 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

601 RW060283 33 Offshore
Los Trancos/
Muddy Creek 0 No Low

602 RW060284 37 Offshore
Los Trancos/
Muddy Creek 0 No Low

603 RW060285 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

604 RW060286 21 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

605 RW060287 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

606 RW060288 27 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

607 RW060289 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

608 RW060290 31 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

609 RW060291 33 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

610 RW060292 37 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

611 RW060293 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

612 RW060294 33 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

613 RW060295 23 Offshore
Los Trancos/
Muddy Creek 0 No Low

614 RW060296 23 Offshore
Los Trancos/
Muddy Creek 0 No Low

615 RW060298 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

616 RW060299 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

617 RW060300 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

618 RW060301 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

619 RW060302 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

620 RW060303 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

621 RW060304 45 Offshore
Los Trancos/
Muddy Creek 0 No Low

622 RW060305 45 Offshore
Los Trancos/
Muddy Creek 0 No Low
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623 RW060306 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

624 RW060307 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

625 RW060308 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

626 RW060309 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

627 RW060310 35 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

628 RW060311 35 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

681 RW060492 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

682 RW060493 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

683 RW060494 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

705 RW060728 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

706 RW060729 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

707 RW060730 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

709 RW060737 12 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

710 RW060738 12 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

711 RW060739 12 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

712 RW060754 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

713 RW060755 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

714 RW060756 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

715 RW060757 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

716 RW060758 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

717 RW060759 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

718 RW060760 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

719 RW060761 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low
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720 RW060765 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

721 RW060766 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

722 RW060767 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

723 RW060768 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

724 RW060769 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

725 RW060770 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

726 RW060771 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

727 RW060773 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

728 RW060780 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

729 RW060781 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

730 RW060782 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

731 RW060783 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

732 RW060784 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

733 RW060785 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

748 RW070199 32 Archipelago Drive
Los Trancos/
Muddy Creek 0 No Low

750 RW070219 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

751 RW070220 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

752 RW070221 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

806 RW070349 22572
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0.01 No Low

841 RW070594 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

842 RW070595 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

843 RW070596 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

844 RW070597 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low
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845 RW070598 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

846 RW070599 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

847 RW070600 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

859 RW070720 56 Shoreridge
Los Trancos/
Muddy Creek 0.01 No Low

861 SA030107 25 Skyridge
Los Trancos/
Muddy Creek 0.1 No Low

862 SA030126 58 Twilight Bluff
Los Trancos/
Muddy Creek 0.01 No Low

863 SA050027 6 Surfspray Bluff
Los Trancos/
Muddy Creek 0 No Low

864 SA050056 1 Observatory
Los Trancos/
Muddy Creek 0 No Low

865 SA050067 4 Stonepath
Los Trancos/
Muddy Creek 0 No Low

866 SA050075 2 Sunset Harbor
Los Trancos/
Muddy Creek 0 No Low

868 SA060080 35 Del Mar
Los Trancos/
Muddy Creek 0 No Low

869 SA070006 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

870 SA070024 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

871 SA070026 7 Pacific Winds
Los Trancos/
Muddy Creek 0 No Low

874 SA070076 5 Star Catcher
Los Trancos/
Muddy Creek 0.01 No Low

877 SW020225 5 Marciana Drive
Los Trancos/
Muddy Creek 0 No Low

878 SW020367 6 Via Cristallo
Los Trancos/
Muddy Creek 0 No Low

881 SW020482 44 Via Burrone
Los Trancos/
Muddy Creek 0 No Low

882 SW030083 7 Sandy Cove
Los Trancos/
Muddy Creek 0 No Low

886 SW030242 17 Vista Luci
Los Trancos/
Muddy Creek 0 No Low

887 SW030385 1 Via Naples
Los Trancos/
Muddy Creek 0 No Low

889 SW040233 7 Skycrest
Los Trancos/
Muddy Creek 0 No Low

894 SW050205 19 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

0037725



County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Page 14 of 69

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

896 SW050216 9 Island Vista
Los Trancos/
Muddy Creek 0 No Low

897 SW050299 19 Observatory
Los Trancos/
Muddy Creek 0 No Low

903 SW060334 174 Sidney Bay Drive
Los Trancos/
Muddy Creek 0 No Low

906 SW060358 22 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

910 SW060422 22 Coral Cay
Los Trancos/
Muddy Creek 0 No Low

912 SW070013 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

913 SW070027 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

914 SW070039 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

917 SW070068 33 Pacific Mist
Los Trancos/
Muddy Creek 0 No Low

918 SW070071 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

919 SW070072 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

920 SW070078 8 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

922 SW070091 9 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

15 GA050018 15 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

44 GB050069 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 4.37 No Low

47 GB050081 56 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

54 GB050109 3 Avalon Vista
Los Trancos/
Muddy Creek 0.27 No Low

55 GB050126 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0.55 No Low

59 GB050150 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

63 GB050166 37 Del Mar
Los Trancos/
Muddy Creek 0.72 No Low

77 GB060088 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

79 GB060096 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

83 GB060110 9 Avalon Vista
Los Trancos/
Muddy Creek 0.64 No Low
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85 GB060113 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

97 GB060161 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

104 GB070002 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

106 GB070007 3 Pelicans Drive
Los Trancos/
Muddy Creek 0.54 No Low

113 GB070035 21 High Water
Los Trancos/
Muddy Creek 0 No Low

115 GB070040 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

137 NR060211 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

155 NR070059 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

160 NR070418 6006
Pacific Coast 
Highway

Los Trancos/
Muddy Creek 0 No Low

170 PB070369 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

194 RS051019 35 Skyridge
Los Trancos/
Muddy Creek 0 No Low

196 RS051311 6 Sea Greens
Los Trancos/
Muddy Creek 0 No Low

199 RS051449 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

205 RS051948 22 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

211 RS052139 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

217 RS060070 37 Del Mar
Los Trancos/
Muddy Creek 0 No Low

225 RS060410 9 Offshore
Los Trancos/
Muddy Creek 0 No Low

230 RS060571 9 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

234 RS060869 11 Eucalyptus
Los Trancos/
Muddy Creek 0 No Low

240 RS060953 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

241 RS060954 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

254 RS061169 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

271 RS061456 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low
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276 RS061518 8 Gentle Breeze
Los Trancos/
Muddy Creek 0 No Low

290 RS061652 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

297 RS061867 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

301 RS061909 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

319 RS070063 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

322 RS070074 15 Hidden Pass
Los Trancos/
Muddy Creek 0 No Low

324 RS070119 22 Coral Cay
Los Trancos/
Muddy Creek 0 No Low

327 RS070153 2 Lookout Hill
Los Trancos/
Muddy Creek 0 No Low

329 RS070157 4 Eucalyptus
Los Trancos/
Muddy Creek 0 No Low

336 RS070198 21 High Water
Los Trancos/
Muddy Creek 0 No Low

343 RS070273 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

344 RS070274 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

345 RS070298 33 Pacific Mist
Los Trancos/
Muddy Creek 0 No Low

351 RS070372 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

358 RS070413 5 Sunrise
Los Trancos/
Muddy Creek 0 No Low

363 RS070460 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

364 RS070461 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

365 RS070462 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

366 RS070463 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

367 RS070464 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

375 RS070512 9 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

376 RS070520 8 Cottonwood
Los Trancos/
Muddy Creek 0 No Low

377 RS070526 8 Shore Walk
Los Trancos/
Muddy Creek 0 No Low
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389 RS070606 7 Pacific Winds
Los Trancos/
Muddy Creek 0 No Low

413 RS070827 54 Twilight Bluff
Los Trancos/
Muddy Creek 0 No Low

426 RS070921 7 Stargazer
Los Trancos/
Muddy Creek 0 No Low

427 RS070922 7 Stargazer
Los Trancos/
Muddy Creek 0 No Low

428 RS070923 7 Stargazer
Los Trancos/
Muddy Creek 0 No Low

433 RS070935 11 Pacific Winds
Los Trancos/
Muddy Creek 0 No Low

447 RS071057 3 Currents
Los Trancos/
Muddy Creek 0 No Low

458 RS071160 21 Shadowcast
Los Trancos/
Muddy Creek 0 No Low

466 RS071238 32 Dunes Bluff
Los Trancos/
Muddy Creek 0 No Low

469 RS071253 3 Currents
Los Trancos/
Muddy Creek 0 No Low

470 RS071254 3 Currents
Los Trancos/
Muddy Creek 0 No Low

472 RS071270 2 Compass
Los Trancos/
Muddy Creek 0 No Low

473 RS071271 2 Compass
Los Trancos/
Muddy Creek 0 No Low

478 RS071306 8 Cliffhouse Bluff
Los Trancos/
Muddy Creek 0 No Low

479 RS071309 3 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

482 RS071330 4 Wayside
Los Trancos/
Muddy Creek 0 No Low

503 RT050448 31 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

510 RT050507 37 Offshore
Los Trancos/
Muddy Creek 0 No Low

511 RT050508 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

512 RT050509 33 Offshore
Los Trancos/
Muddy Creek 0 No Low

513 RT050510 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

514 RT050511 29 Offshore
Los Trancos/
Muddy Creek 0 No Low

515 RT050512 27 Offshore
Los Trancos/
Muddy Creek 0 No Low
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516 RT050513 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

517 RT050514 40 Offshore
Los Trancos/
Muddy Creek 0 No Low

518 RT050515 42 Offshore
Los Trancos/
Muddy Creek 0 No Low

519 RT050516 45 Offshore
Los Trancos/
Muddy Creek 0 No Low

520 RT050517 43 Offshore
Los Trancos/
Muddy Creek 0 No Low

521 RT050518 41 Offshore
Los Trancos/
Muddy Creek 0 No Low

522 RT050599 7 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

523 RT050602 1 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

524 RT050603 3 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

525 RT050604 5 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

536 RT070010 21 Tide Watch
Los Trancos/
Muddy Creek 13.3 No Low

537 RT070011 23 Tide Watch
Los Trancos/
Muddy Creek 13 No Low

538 RT070012 24 Tide Watch
Los Trancos/
Muddy Creek 13.3 No Low

539 RT070013 22 Tide Watch
Los Trancos/
Muddy Creek 13.3 No Low

564 RW050207 6 Skyridge
Los Trancos/
Muddy Creek 0 No Low

566 RW050393 9 Offshore
Los Trancos/
Muddy Creek 0 No Low

567 RW050462 3 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

569 RW050493 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

570 RW050528 2 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

629 RW060313 9 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

630 RW060374 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

631 RW060375 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

632 RW060376 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low
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633 RW060377 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

634 RW060378 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

635 RW060379 3 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

636 RW060380 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

637 RW060382 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

638 RW060383 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

639 RW060384 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

640 RW060385 14 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

641 RW060386 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

642 RW060387 10 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

643 RW060388 10 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

644 RW060389 8 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

645 RW060390 6 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

646 RW060391 4 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

647 RW060392 4 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

648 RW060393 2 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

649 RW060394 2 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

650 RW060395 11 Currents
Los Trancos/
Muddy Creek 0 No Low

651 RW060396 11 Currents
Los Trancos/
Muddy Creek 0 No Low

652 RW060397 9 Currents
Los Trancos/
Muddy Creek 0 No Low

653 RW060398 7 Currents
Los Trancos/
Muddy Creek 0 No Low

654 RW060399 5 Currents
Los Trancos/
Muddy Creek 0 No Low

655 RW060400 3 Currents
Los Trancos/
Muddy Creek 0 No Low
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656 RW060401 1 Currents
Los Trancos/
Muddy Creek 0 No Low

657 RW060402 1 Currents
Los Trancos/
Muddy Creek 0 No Low

658 RW060403 1 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

659 RW060404 1 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

660 RW060405 3 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

661 RW060406 5 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

662 RW060407 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

663 RW060408 9 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

664 RW060409 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

665 RW060411 15 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

666 RW060412 15 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

667 RW060413 11 Offshore
Los Trancos/
Muddy Creek 0 No Low

668 RW060414 11 Offshore
Los Trancos/
Muddy Creek 0 No Low

669 RW060415 9 Offshore
Los Trancos/
Muddy Creek 0 No Low

670 RW060416 7 Offshore
Los Trancos/
Muddy Creek 0 No Low

671 RW060417 7 Offshore
Los Trancos/
Muddy Creek 0 No Low

672 RW060418 5 Offshore
Los Trancos/
Muddy Creek 0 No Low

673 RW060419 1 Offshore
Los Trancos/
Muddy Creek 0 No Low

674 RW060420 1 Offshore
Los Trancos/
Muddy Creek 0 No Low

675 RW060421 6 Offshore
Los Trancos/
Muddy Creek 0 No Low

676 RW060422 6 Offshore
Los Trancos/
Muddy Creek 0 No Low

677 RW060423 8 Offshore
Los Trancos/
Muddy Creek 0 No Low

678 RW060424 8 Offshore
Los Trancos/
Muddy Creek 0 No Low
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679 RW060425 10 Offshore
Los Trancos/
Muddy Creek 0 No Low

680 RW060426 10 Offshore
Los Trancos/
Muddy Creek 0 No Low

684 RW060565 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

685 RW060569 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

686 RW060578 27 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

687 RW060579 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

688 RW060580 31 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

689 RW060621 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

690 RW060622 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

691 RW060623 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

692 RW060649 14 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

693 RW060702 9 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

740 RW070025 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

741 RW070026 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

742 RW070054 11 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

743 RW070061 23 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

744 RW070063 23 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

745 RW070064 23 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

753 RW070271 25 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

754 RW070272 25 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

755 RW070273 23 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

756 RW070274 23 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

757 RW070275 21 Spinnaker
Los Trancos/
Muddy Creek 0 No Low
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758 RW070276 21 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

759 RW070281 35 South Sur
Los Trancos/
Muddy Creek 0 No Low

760 RW070283 31 South Sur
Los Trancos/
Muddy Creek 0 No Low

761 RW070284 31 South Sur
Los Trancos/
Muddy Creek 0 No Low

762 RW070285 36 South Sur
Los Trancos/
Muddy Creek 0 No Low

763 RW070286 36 South Sur
Los Trancos/
Muddy Creek 0 No Low

764 RW070287 34 South Sur
Los Trancos/
Muddy Creek 0 No Low

765 RW070288 34 South Sur
Los Trancos/
Muddy Creek 0 No Low

766 RW070289 32 South Sur
Los Trancos/
Muddy Creek 0 No Low

767 RW070290 32 South Sur
Los Trancos/
Muddy Creek 0 No Low

768 RW070291 41 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

769 RW070292 39 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

770 RW070293 39 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

771 RW070294 35 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

772 RW070295 33 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

773 RW070296 33 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

774 RW070297 31 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

775 RW070298 27 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

776 RW070299 21 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

777 RW070300 21 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

778 RW070301 21 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

779 RW070302 34 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

780 RW070303 34 Tide Watch
Los Trancos/
Muddy Creek 0 No Low
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781 RW070304 34 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

782 RW070305 30 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

783 RW070306 30 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

784 RW070307 28 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

785 RW070308 26 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

786 RW070309 22 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

787 RW070310 22 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

788 RW070311 22 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

789 RW070321 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

790 RW070322 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

791 RW070323 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

792 RW070324 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

793 RW070325 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

794 RW070327 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

795 RW070328 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

796 RW070329 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

797 RW070330 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

798 RW070331 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

799 RW070332 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

800 RW070333 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

801 RW070334 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

802 RW070335 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

803 RW070336 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low
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804 RW070337 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

805 RW070338 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

814 RW070443 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

815 RW070444 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

816 RW070445 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

817 RW070446 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

818 RW070447 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

819 RW070448 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

820 RW070449 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

821 RW070450 14 Mystique
Los Trancos/
Muddy Creek 0 No Low

822 RW070451 14 Mystique
Los Trancos/
Muddy Creek 0 No Low

823 RW070452 14 Mystique
Los Trancos/
Muddy Creek 0 No Low

831 RW070561 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

832 RW070562 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

833 RW070564 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

834 RW070565 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

835 RW070566 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

836 RW070567 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

837 RW070568 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

838 RW070569 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

839 RW070570 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

840 RW070571 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

848 RW070603 7 Pelicans Drive
Los Trancos/
Muddy Creek 0 No Low
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849 RW070604 7 Pelicans Drive
Los Trancos/
Muddy Creek 0 No Low

850 RW070620 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

851 RW070621 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

852 RW070622 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

853 RW070623 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

854 RW070624 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

855 RW070625 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

856 RW070626 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

860 RW070721 56 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

867 SA060011 8 Shadowcast
Los Trancos/
Muddy Creek 0 No Low

899 SW060157 12 Gondoliers Bluff
Los Trancos/
Muddy Creek 0 No Low

901 SW060284 10 Shadowcast
Los Trancos/
Muddy Creek 0 No Low

908 SW060397 25 Skyridge
Los Trancos/
Muddy Creek 0 No Low

924 SW070106 1 Coastal Oak
Los Trancos/
Muddy Creek 0 No Low

25 GB010152 12237 Circula Panorama Newport Bay 0.4 No Low
27 GB030001 12561 Circula Panorama Newport Bay 0.22 No Low
31 GB040176 11311 Reservoir Road Newport Bay 0.47 No Low
33 GB050005 10461 Shady Canyon Road Newport Bay 0 No Low
34 GB050011 1662 Kimberwicke Drive Newport Bay 0.14 No Low
38 GB050037 11062 Gold Star Lane Newport Bay 0.94 No Low
39 GB050040 12296 Circula Panorama Newport Bay 0.25 No Low
41 GB050048 10121 Cowan Heights Drive Newport Bay 1 No Low
57 GB050141 12202 Country Lane Newport Bay 0.6 No Low
66 GB060013 10012 Highcliff Drive Newport Bay 0.78 No Low
74 GB060076 10931 Furlong Drive Newport Bay 0.1 No Low
75 GB060080 10321 Overhill Drive Newport Bay 0.5 No Low
78 GB060095 12235 Circula Panorama Newport Bay 0.35 No Low
80 GB060098 1872 Holly Tree Lane Newport Bay 0.9 No Low
87 GB060129 11241 Carol Way Newport Bay 0.01 No Low
88 GB060131 12071 Larchwood Drive Newport Bay 0 No Low
103 GB060187 11322 Vista Del Lago Newport Bay 0.36 No Low
116 GB070049 13002 Chaplet Place Newport Bay 0.4 No Low
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117 GB070059 9922 St Mary's Circle Newport Bay 0.28 No Low
120 GB070092 10911 Lake Court Road Newport Bay 0.53 No Low
144 NR060447 18601 Airport Way Newport Bay 0 No Low
165 NR070512 11002 Bee Canyon Road Newport Bay 0.01 No Low
172 RS030229 12660 Greenwald Lane Newport Bay 0.1 No Low
173 RS030540 12792 Swidler Place Newport Bay 0.1 No Low
174 RS030729 11401 Cielo Place Newport Bay 0.1 No Low
178 RS041222 12336 Circula Panorama Newport Bay 0 No Low
180 RS041909 1142 Edgeview Drive Newport Bay 0.1 No Low
184 RS042336 12290 Baja Panorama Newport Bay 0 No Low
185 RS050233 11982 Sky Lane Newport Bay 0 No Low
218 RS060085 11060 Gold Star Lane Newport Bay 0.94 No Low
265 RS061376 12071 Larchwood Drive Newport Bay 0 No Low
296 RS061863 2111 Salt Air Drive Newport Bay 0 No Low
325 RS070143 13102 Palomar Way Newport Bay 0 No Low
418 RS070869 13302 Chirping Sparrow Newport Bay 0.01 No Low
431 RS070932 12691 Elizabeth Way Newport Bay 0 No Low
441 RS071026 1251 Kings Crown Road Newport Bay 0.01 No Low
459 RS071164 10521 Newport Avenue Newport Bay 0 No Low
483 RS071334 12902 Malena Drive Newport Bay 104 No Low
489 RS071373 10815 Skyline Drive Newport Bay 0.01 No Low
490 RS071376 10491 Ridgeway Drive Newport Bay 0.01 No Low
491 RS071389 13052 Bow Place Newport Bay 0.01 No Low
492 RS071391 13642 Rushmore Lane Newport Bay 0.01 No Low
493 RS071407 9741 Norfolk Drive Newport Bay 0.01 No Low
494 RS071410 12981 Springwood Drive Newport Bay 0.01 No Low

496 RS071425 1282
Cumberland 
Cross Newport Bay 0.01 No Low

502 RS071528 9902 Highcliff Drive Newport Bay 0.01 No Low
708 RW060735 10501 Shady Canyon Road Newport Bay 0 No Low
827 RW070463 10321 Overhill Drive Newport Bay 0 No Low
828 RW070464 10321 Overhill Drive Newport Bay 0 No Low
829 RW070465 10321 Overhill Drive Newport Bay 0 No Low
830 RW070466 10321 Overhill Drive Newport Bay 0 No Low
857 RW070651 10639 Rockhurst Avenue Newport Bay 0 No Low
858 RW070652 10639 Rockhurst Avenue Newport Bay 0 No Low
879 SW020379 1401 Foothill Boulevard Newport Bay 0 No Low
883 SW030208 12862 Panorama Place Newport Bay 0.1 No Low
884 SW030211 2098 Lower Lake Road Newport Bay 0 No Low
888 SW040215 11761 Skyline Drive Newport Bay 0 No Low
890 SW050042 17952 Theodora Drive Newport Bay 0 No Low
893 SW050196 11352 Skyline Drive Newport Bay 0 No Low
904 SW060342 12371 Zig Zag Way Newport Bay 0 No Low
909 SW060410 10121 Cowan Heights Drive Newport Bay 1 No Low
915 SW070056 11262 Skyline Drive Newport Bay 0 No Low
921 SW070090 2231 Foothill Boulevard Newport Bay 0 No Low

0037738



County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Page 27 of 69

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

931 SW070282 12351 Cinnabar Road Newport Bay 0.01 No Low

937 SW070305 1282
Cumberland 
Cross Newport Bay 0.01 No Low

938 SW070306 18511 Ervin Lane Newport Bay 0.01 No Low
4 DM070039 2222 Liane Lane Newport Bay 0 No Low
36 GB050020 12292 Baja Panorama Newport Bay 0.02 No Low
43 GB050062 10639 Rockhurst Avenue Newport Bay 0 No Low

46 GB050078 12282
Menuda 
Panorama Newport Bay 0 No Low

51 GB050102 12668 Greenwald Lane Newport Bay 0 No Low
60 GB050152 9962 Deerhaven Drive Newport Bay 0.13 No Low
62 GB050165 9992 Deerhaven Drive Newport Bay 0 No Low
68 GB060022 1512 Bluff Place Newport Bay 1.18 No Low
76 GB060086 11922 Red Hill Avenue Newport Bay 0 No Low
90 GB060136 13142 Old Foothill Boulevard Newport Bay 0 No Low
102 GB060182 10331 Miralago Place Newport Bay 0 No Low
109 GB070011 1451 Millbrook Road Newport Bay 0 No Low
112 GB070026 9892 Sunrise Lane Newport Bay 0 No Low
123 ME070156 1971 Irvine Boulevard Newport Bay 0 No Low
139 NR060384 11002 Bee Canyon Road Newport Bay 0 No Low
150 NR060529 1971 Irvine Boulevard Newport Bay 0 No Low
156 NR070180 1928 Grand Avenue Newport Bay 0 No Low
162 NR070463 18712 University Drive Newport Bay 0 No Low
168 PB070176 1971 Irvine Boulevard Newport Bay 0 No Low
169 PB070199 18601 Airport Way Newport Bay 0 No Low
176 RS040667 12772 Barrett Lane Newport Bay 0 No Low
183 RS042220 11292 Vista Del Lago Newport Bay 0 No Low
189 RS050282 18092 Santa Clara Avenue Newport Bay 0 No Low
200 RS051451 10422 Ladera Senda Newport Bay 0 No Low
201 RS051472 12331 Country Lane Newport Bay 0 No Low
206 RS051955 13362 Gimbert Lane Newport Bay 0 No Low
209 RS052081 1341 Lucinda Way Newport Bay 0 No Low
210 RS052134 18161 Estes Way Newport Bay 0 No Low
212 RS052174 18792 Silver Maple Way Newport Bay 0 No Low
213 RS052197 1045 Castlerock Lane Newport Bay 0 No Low
214 RS052287 10014 Highcliff Drive Newport Bay 0 No Low
215 RS052322 10911 Cherryhill Drive Newport Bay 0 No Low
216 RS052325 13142 Old Foothill Boulevard Newport Bay 0 No Low
221 RS060305 10461 Shady Canyon Road Newport Bay 0 No Low
223 RS060355 1501 Cloyden Road Newport Bay 0 No Low
226 RS060426 11171 Hunting Horn Drive Newport Bay 0 No Low
227 RS060432 1902 Park Skyline Road Newport Bay 0 No Low
228 RS060433 1902 Park Skyline Road Newport Bay 0 No Low
238 RS060941 1671 Indus Street Newport Bay 0 No Low
242 RS060966 1821 Rainbow Drive Newport Bay 0 No Low
243 RS060968 12451 Ranchview Drive Newport Bay 0 No Low
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245 RS061008 12721 Panorama View Drive Newport Bay 0 No Low
246 RS061018 13041 Rosalind Drive Newport Bay 0 No Low
248 RS061056 18581 Gramercy Drive Newport Bay 0 No Low
249 RS061063 10911 Lake Court Road Newport Bay 0 No Low
250 RS061064 10911 Lake Court Road Newport Bay 0 No Low
251 RS061082 1032 St John Place Newport Bay 0 No Low
252 RS061094 9892 St Mary's Circle Newport Bay 0 No Low
255 RS061182 12651 Shasta Way Newport Bay 0 No Low
256 RS061201 1601 Wyndham Court Road Newport Bay 0 No Low
260 RS061294 10591 Bent Tree Road Newport Bay 0 No Low
261 RS061306 11172 Fenwick Place Newport Bay 0 No Low
262 RS061339 18621 Lassen Drive Newport Bay 0 No Low
264 RS061371 13061 Palomar Way Newport Bay 0 No Low
272 RS061484 13121 Malena Drive Newport Bay 0 No Low
278 RS061537 12277 Alta Panorama Newport Bay 0 No Low
279 RS061538 10982 Coventry Place Newport Bay 0 No Low
282 RS061562 14222 Cameron Lane Newport Bay 0 No Low
287 RS061623 1881 Rainbow Drive Newport Bay 0 No Low
294 RS061802 10811 Skyline Drive Newport Bay 0 No Low
298 RS061884 1071 La Limonar Road Newport Bay 0 No Low
303 RS061935 13042 Palomar Way Newport Bay 0 No Low
309 RS062051 18641 Oak Ridge Drive Newport Bay 0 No Low
310 RS062067 11632 Arroyo Avenue Newport Bay 0 No Low
311 RS062086 18371 Oak Ridge Drive Newport Bay 0 No Low
312 RS062088 11651 Heathcliff Drive Newport Bay 0 No Low
313 RS070002 10971 Coventry Place Newport Bay 0 No Low
314 RS070018 18232 Kirkwood Avenue Newport Bay 0 No Low
318 RS070062 12904 Fairhaven Avenue Newport Bay 0 No Low
321 RS070072 11171 Hunting Horn Drive Newport Bay 0 No Low
326 RS070148 10911 Paddock Lane Newport Bay 0 No Low
328 RS070154 12805 Panorama Place Newport Bay 0 No Low
330 RS070164 13141 Rosalind Drive Newport Bay 0 No Low
331 RS070169 1572 Amberwood Drive Newport Bay 0 No Low
339 RS070253 10302 Overhill Drive Newport Bay 0 No Low
342 RS070269 11882 Outlook Lane Newport Bay 0 No Low
348 RS070334 17902 Orangetree Lane Newport Bay 0 No Low
349 RS070366 9961 Foxrun Road Newport Bay 0 No Low
350 RS070369 13721 Lindale Lane Newport Bay 0 No Low
352 RS070393 18111 Romelle Avenue Newport Bay 0 No Low
354 RS070395 13341 Sandhurst Place Newport Bay 0 No Low
359 RS070422 18082 Norwood Parkway Newport Bay 0 No Low
360 RS070427 18262 Oak Ridge Drive Newport Bay 0 No Low
361 RS070432 1181 Deborah Drive Newport Bay 0 No Low
362 RS070436 18131 Lucero Way Newport Bay 0 No Low
368 RS070474 19361 St Marys Drive Newport Bay 0 No Low
371 RS070480 12802 Dunas Road Newport Bay 0 No Low
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384 RS070578 13241 Fairmont Way Newport Bay 0 No Low
385 RS070587 2222 Liane Lane Newport Bay 0 No Low
386 RS070592 1301 Arroyo Lindo Drive Newport Bay 0 No Low
387 RS070596 13062 St Thomas Drive Newport Bay 0 No Low
388 RS070598 13552 Sandhurst Place Newport Bay 0 No Low
390 RS070627 14181 Howland Way Newport Bay 0 No Low
392 RS070658 13051 Bow Place Newport Bay 0 No Low
395 RS070673 10561 Crawford Canyon Newport Bay 0 No Low
399 RS070691 12412 Country Lane Newport Bay 0 No Low
402 RS070733 1792 Sirrine Drive Newport Bay 0 No Low
403 RS070739 18392 Gramercy Drive Newport Bay 0 No Low
404 RS070740 18392 Gramercy Drive Newport Bay 0 No Low
405 RS070748 10892 Pembroke Drive Newport Bay 0 No Low
406 RS070766 9942 Sunderland Street Newport Bay 0 No Low
407 RS070769 10002 Deerhaven Drive Newport Bay 0 No Low
408 RS070770 10002 Deerhaven Drive Newport Bay 0 No Low
410 RS070785 1681 Sierra Alta Drive Newport Bay 0 No Low
412 RS070813 13031 Tamarisk Drive Newport Bay 0 No Low
416 RS070857 1710 La Loma Drive Newport Bay 0 No Low
419 RS070870 12562 Vista Panorama Newport Bay 0 No Low
421 RS070880 10931 Furlong Drive Newport Bay 0 No Low
422 RS070885 12171 Orvillina Drive Newport Bay 0 No Low
423 RS070890 19661 Vista Del Valle Newport Bay 0 No Low
430 RS070931 10302 Overhill Drive Newport Bay 0 No Low
432 RS070934 13501 Gershon Place Newport Bay 0 No Low
434 RS070946 13102 Old Foothill Boulevard Newport Bay 0 No Low
435 RS070961 12652 Panorama Place Newport Bay 0 No Low
436 RS070962 12675 Panorama View Drive Newport Bay 0 No Low
437 RS070963 12643 Panorama View Drive Newport Bay 0 No Low
438 RS070982 12311 Enramada Drive Newport Bay 0 No Low
442 RS071031 12751 Panorama View Drive Newport Bay 0 No Low
444 RS071036 1451 Millbrook Road Newport Bay 0 No Low
448 RS071062 19452 Barrett Hill Circle Newport Bay 0 No Low
449 RS071075 10342 Miravista Drive Newport Bay 0 No Low
453 RS071137 18722 Vanderlip Avenue Newport Bay 0 No Low
455 RS071139 13161 Sandhurst Place Newport Bay 0 No Low
456 RS071142 1935 Maverick Lane Newport Bay 0 No Low
457 RS071144 18092 Rainier Drive Newport Bay 0 No Low
460 RS071169 18551 Beachmont Avenue Newport Bay 0 No Low
461 RS071213 12592 Browning Avenue Newport Bay 0 No Low
463 RS071231 13052 Bow Place Newport Bay 0 No Low
468 RS071249 11241 Carol Way Newport Bay 0 No Low
497 RS071426 12071 Theta Road Newport Bay 0 No Low
499 RS071489 1872 Holly Tree Lane Newport Bay 0 No Low
500 RS071490 1872 Holly Tree Lane Newport Bay 0 No Low
571 RW060086 12273 Baja Panorama Newport Bay 0 No Low
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572 RW060087 12771 Bonita Heights Drive Newport Bay 0 No Low
573 RW060088 12771 Bonita Heights Drive Newport Bay 0 No Low
746 RW070077 9972 Deerhaven Drive Newport Bay 0 No Low
807 RW070360 12643 Panorama View Drive Newport Bay 0 No Low
808 RW070361 12643 Panorama View Drive Newport Bay 0 No Low
809 RW070362 12675 Panorama View Drive Newport Bay 0 No Low
810 RW070363 12675 Panorama View Drive Newport Bay 0 No Low
811 RW070364 12652 Panorama Place Newport Bay 0 No Low
812 RW070365 12652 Panorama Place Newport Bay 0 No Low
813 RW070385 12292 Cinnabar Road Newport Bay 0 No Low
824 RW070458 12643 Panorama View Drive Newport Bay 0 No Low
825 RW070460 1821 Lemon Terrace Newport Bay 0 No Low
826 RW070461 1821 Lemon Terrace Newport Bay 0 No Low
872 SA070045 1261 Country Hills Drive Newport Bay 0 No Low
873 SA070053 11171 Hunting Horn Drive Newport Bay 0 No Low
923 SW070100 13051 Bow Place Newport Bay 0 No Low
925 SW070154 12292 Cinnabar Road Newport Bay 0 No Low
926 SW070159 1821 Lemon Terrace Newport Bay 0 No Low
929 SW070276 11041 Gold Star Lane Newport Bay 0.01 No Low

935 SW070292 9601 Hillview Road
San Gabriel River/

Coyote Creek 0.01 No Low

125 NR050113 2055 Valencia Avenue
San Gabriel River/

Coyote Creek 0 No Low

126 NR050114 2055 Valencia Avenue
San Gabriel River/

Coyote Creek 0 No Low

289 RS061651 9261 Gordon Avenue
San Gabriel River/

Coyote Creek 0 No Low

420 RS070878 1352 Baldwin Street
San Gabriel River/

Coyote Creek 0.01 No Low

876 SW020125 9142 Gordon Avenue
San Gabriel River/

Coyote Creek 0 No Low

885 SW030232 1111 Randall Avenue
San Gabriel River/

Coyote Creek 0 No Low

2 DM070022 11941 Nearing Drive
San Gabriel River/

Coyote Creek 0 No Low

52 GB050103 10711 Brookhurst Street
San Gabriel River/

Coyote Creek 0 No Low

118 GB070062 10411 Perdido Street
San Gabriel River/

Coyote Creek 0 No Low

131 NR060057 10841 Garza Avenue
San Gabriel River/

Coyote Creek 0 No Low

163 NR070478 9041 Katella Avenue
San Gabriel River/

Coyote Creek 0 No Low

224 RS060380 9541 Crestwood Lane
San Gabriel River/

Coyote Creek 0 No Low
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259 RS061293 9611 Rosebay Street
San Gabriel River/

Coyote Creek 0 No Low

277 RS061525 9381 Hillview Road
San Gabriel River/

Coyote Creek 0 No Low

320 RS070071 10662 Gilbert Street
San Gabriel River/

Coyote Creek 0 No Low

337 RS070226 10841 Mac Street
San Gabriel River/

Coyote Creek 0 No Low

378 RS070542 10246 Bouvais Road
San Gabriel River/

Coyote Creek 0 No Low

379 RS070543 11511 Nearing Drive
San Gabriel River/

Coyote Creek 0 No Low

381 RS070560 11671 Poes Street
San Gabriel River/

Coyote Creek 0 No Low

409 RS070773 9702 Pacific Avenue
San Gabriel River/

Coyote Creek 0 No Low

414 RS070828 9682 Chanticleer Road
San Gabriel River/

Coyote Creek 0 No Low

425 RS070918 9722 Harle Avenue
San Gabriel River/

Coyote Creek 0 No Low

474 RS071272 10292 Gilbert Street
San Gabriel River/

Coyote Creek 0 No Low

16 GA050019 15847 Lambert Road
San Gabriel River/

Coyote Creek 0 No Low

370 RS070479 1071 Creek Lane
San Gabriel River/

Coyote Creek 0 No Low

397 RS070686 9131 Sharon Way
San Gabriel River/

Coyote Creek 0 No Low

411 RS070795 9102 Randall Avenue
San Gabriel River/

Coyote Creek 0 No Low

471 RS071262 1211 Citrus Drive
San Gabriel River/

Coyote Creek 0 No Low

166 OW070001 5800
Pacific Coast 
Highway Santa Ana River 0.25 No Low

193 RS050730 315 Colleen Place Santa Ana River 0 No Low
13 GA050007 3008 Rose Drive Santa Ana River 0.5 No Low
18 GA060030 28832 Arcadia Street Santa Ana River 0.7 No Low
35 GB050013 17971 Merlin Street Santa Ana River 0 No Low
49 GB050091 11395 Orange Park Boulevard Santa Ana River 0.8 No Low
53 GB050104 11391 Orange Park Boulevard Santa Ana River 0.26 No Low
67 GB060018 15882 Santiago Canyon Road Santa Ana River 0.25 No Low
73 GB060074 10811 Morada Drive Santa Ana River 0.65 No Low
94 GB060141 11111 Meads Avenue Santa Ana River 0.7 No Low
141 NR060399 331 City Drive Santa Ana River 0 No Low
157 NR070299 11226 Black Star CY Santa Ana River 0.01 No Low
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158 NR070300 11226 Black Star CY Santa Ana River 0.01 No Low
159 NR070301 11226 Black Star CY Santa Ana River 0.01 No Low
167 PB060108 2 Irvine Park Road Santa Ana River 8 No Low
275 RS061503 11111 Meads Avenue Santa Ana River 0 No Low
424 RS070911 20032 Frank Street Santa Ana River 0.01 No Low
480 RS071310 28882 Foothill Drive Santa Ana River 0.59 No Low
747 RW070080 11111 Meads Avenue Santa Ana River 0.7 No Low

749 RW070201 16162
Jackson Ranch 
Rd North Santa Ana River 0 No Low

875 SI030029 10942 Meads Avenue Santa Ana River 0 No Low
880 SW020387 19391 Francisca Way Santa Ana River 0 No Low
891 SW050094 4782 Sanbert Street Santa Ana River 0 No Low
892 SW050121 11161 Meads Avenue Santa Ana River 0 No Low
895 SW050206 5731 Stradella Avenue Santa Ana River 0 No Low
916 SW070057 10572 Orange Park Boulevard Santa Ana River 0 No Low
396 RS070675 307 Colleen Place Santa Ana River 0 No Low
462 RS071220 302 Vista Baya Santa Ana River 0 No Low
64 GB060003 10621 Morada Drive Santa Ana River 0 No Low
82 GB060104 11226 Black Star CY Santa Ana River 0 No Low
96 GB060157 18051 Merlin Street Santa Ana River 0 No Low
149 NR060528 18571 Chapman Avenue Santa Ana River 0 No Low
179 RS041746 20115 Hillside Drive Santa Ana River 0.47 No Low
192 RS050679 16772 Buena Vista Street Santa Ana River 0 No Low
220 RS060297 10502 Randall Street Santa Ana River 0 No Low
222 RS060346 10941 Meads Avenue Santa Ana River 0 No Low
229 RS060459 5542 Kellogg Drive Santa Ana River 0 No Low
231 RS060779 20022 Frank Street Santa Ana River 0 No Low
253 RS061161 28222 Shadowland Circle Santa Ana River 0 No Low
258 RS061241 19931 Chapman Avenue Santa Ana River 0 No Low
267 RS061432 10732 Orange Park Boulevard Santa Ana River 0 No Low
268 RS061440 29305 Modjeska Canyon Road Santa Ana River 0 No Low
273 RS061486 29076 Kommers Lane Santa Ana River 0 No Low
284 RS061593 28222 Shadowland Circle Santa Ana River 0 No Low
307 RS062038 20182 Frank Street Santa Ana River 0 No Low
308 RS062047 11151 Meads Avenue Santa Ana River 0 No Low
315 RS070023 5251 Lynridge Drive Santa Ana River 0 No Low
346 RS070308 10621 Morada Drive Santa Ana River 0 No Low
353 RS070394 10862 Meads Avenue Santa Ana River 0 No Low
356 RS070398 10444 Randall Street Santa Ana River 0 No Low
374 RS070509 10621 Morada Drive Santa Ana River 0 No Low
382 RS070566 10732 Orange Park Boulevard Santa Ana River 0 No Low
400 RS070696 18641 Topanga Canyon Road Santa Ana River 0 No Low
568 RW050469 19602 Crestknoll Drive Santa Ana River 0 No Low
911 SW070001 10621 Morada Drive Santa Ana River 0 No Low
927 SW070169 10732 Orange Park Boulevard Santa Ana River 0 No Low
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2 GA030004 29135 Antonio Parkway San Juan Creek 126 No High
6 GA060037 30428 Antonio Parkway San Juan Creek 69.6 No High
12 GA060045 28607 Ortega Highway San Juan Creek 193.5 No High
13 GA060046 29999 Antonio Parkway San Juan Creek 308 No High
15 GA070002 28706 Ortega Highway San Juan Creek 30.5 No High
37 GB040089 28857 Covenant Hills Drive San Juan Creek 1.31 No High
42 GB040148 28747 Covenant Hills Drive San Juan Creek 1.47 No High
43 GB040151 29495 Cambridge Road San Juan Creek 0.9 No High
45 GB040164 1 Katy Rose Lane San Juan Creek 12.13 No High
46 GB040173 28198 Sky Ranch Road San Juan Creek 0 No High
252 RT040937 25 Ali Lane San Juan Creek 1.31 No High
253 RT040938 23 Ali Lane San Juan Creek 1.31 No High
3 GA060033 2 Cloister Court San Juan Creek 0.52 No Medium
4 GA060034 1 Alexa Lane San Juan Creek 0.19 No Medium
5 GA060035 16 Thomas Road San Juan Creek 0.32 No Medium
27 GB000044 30911 Via Serenidad San Juan Creek 1.6 No Medium
28 GB010021 30961 Via Colinas San Juan Creek 8.2 No Medium
32 GB030043 31921 Apuesto Way San Juan Creek 10.3 No Medium
33 GB030192 31841 Apuesto Way San Juan Creek 1.69 No Medium
35 GB040034 7 Andromeda Isle San Juan Creek 1.52 No Medium
36 GB040074 26 Galaxy Isle San Juan Creek 3.87 No Medium
38 GB040094 29145 Antonio Parkway San Juan Creek 3.2 No Medium
39 GB040141 19 Ali Lane San Juan Creek 5.74 No Medium
40 GB040142 23 Brittlestar Road San Juan Creek 19.2 No Medium

41 GB040145 174 Emerald Bay Laguna Canyon 
Creek 0.34 No Medium

47 GB050014 9 Pistoria Lane San Juan Creek 0 No Medium
71 GB060044 25301 Vista Del Verde San Juan Creek 0.62 No Medium
100 NR060429 25301 Vista Del Verde San Juan Creek 0.01 No Medium
139 RS061263 4 Sky Ranch Road San Juan Creek 0.01 No Medium
191 RS070705 1 Thomas Road San Juan Creek 0.01 No Medium
351 SW070015 2 Franciscan Court San Juan Creek 0 No Medium
369 SW070274 19 Kelly Lane San Juan Creek 0.01 No Medium
370 SW070275 20 Blue Spruce Drive San Juan Creek 0.01 No Medium
371 SW070278 4 Eric Street San Juan Creek 0.01 No Medium
7 GA060040 16 Mission Ridge Road San Juan Creek 0.29 No Low
11 GA060044 14 Coral Blue Street San Juan Creek 0.33 No Low
24 GA070021 20 Crespi Circle San Juan Creek 0.3 No Low
25 GA070022 25 Coral Blue Street San Juan Creek 0.3 No Low
26 GA070023 8 Coral Blue Street San Juan Creek 0.3 No Low
29 GB020047 12 Oak Canyon Trail San Juan Creek 0.05 No Low
30 GB020062 2 Arabian San Juan Creek 0.5 No Low

31 GB020326 110 Emerald Bay Laguna Canyon 
Creek 0.28 No Low

34 GB040015 73 Emerald Bay Laguna Canyon 
Creek 0.2 No Low

Address
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44 GB040152 28737 Covenant Hills Drive San Juan Creek 11.7 No Low
48 GB050043 20 Mission Ridge Road San Juan Creek 0.35 No Low
49 GB050052 20262 Trabuco Oaks Drive Aliso Creek 0.13 No Low
50 GB050063 30892 Trabuco Canyon Road Aliso Creek 0 No Low
51 GB050070 29597 Michael Road San Juan Creek 1.34 No Low
53 GB050086 27861 O'neill Drive San Juan Creek 1.83 No Low
54 GB050097 3 Via Presea San Juan Creek 0.3 No Low
55 GB050106 5 San Jose Street San Juan Creek 0.3 No Low
56 GB050127 23082 Maravilla Lane San Juan Creek 0.2 No Low
57 GB050147 25571 Meandering Trail San Juan Creek 0.09 No Low
59 GB050156 22 Fox Hole Road San Juan Creek 0.32 No Low
60 GB050160 15 Broken Arrow Street San Juan Creek 0.24 No Low
62 GB050169 8 Mission Ridge Road San Juan Creek 0 No Low
63 GB060004 17 Broken Arrow Street San Juan Creek 0.3 No Low
64 GB060009 20 Fox Hole Road San Juan Creek 0.3 No Low
65 GB060012 6 Rickie Lane San Juan Creek 0.25 No Low

66 GB060015 46 Emerald Bay Laguna Canyon 
Creek 0.09 No Low

68 GB060026 92 Bell Pasture Road San Juan Creek 0.3 No Low
69 GB060027 10 Mission Ridge Road San Juan Creek 0.25 No Low
74 GB060069 10 Thomas Road San Juan Creek 0.28 No Low

75 GB060071 145 Emerald Bay Laguna Canyon 
Creek 0.19 No Low

76 GB060082 98 Emerald Bay Laguna Canyon 
Creek 0.21 No Low

79 GB060107 18 Sky Ranch Road San Juan Creek 0.3 No Low
81 GB060119 2 Overlook Drive San Juan Creek 0.29 No Low
82 GB060120 1 Overlook Drive San Juan Creek 0.38 No Low
83 GB060121 4 Sky Ranch Road San Juan Creek 0.37 No Low
86 GB060164 8 Overlook Drive San Juan Creek 0.31 No Low
87 GB060166 4 Thomas Road San Juan Creek 0.3 No Low
88 GB060171 1 Rickie Lane San Juan Creek 0.38 No Low
89 GB060172 12 Cloister Court San Juan Creek 0.44 No Low
92 GB070013 30281 Old Stage Road Aliso Creek 0.04 No Low
97 GB070083 1 Thomas Road San Juan Creek 0.25 No Low
105 NR070286 25291 Vista Del Verde San Juan Creek 0 No Low
106 NR070340 20437 Live Oak Canyon Road Aliso Creek 0 No Low
113 RS040823 31661 Via Coyote San Juan Creek 0 No Low
114 RS050920 5 Keats Court San Juan Creek 0 No Low

132 RS060786 540 Emerald Bay Laguna Canyon 
Creek 0.01 No Low

155 RS070145 22 Fox Hole Road San Juan Creek 0 No Low
173 RS070371 50 Christopher Street San Juan Creek 0 No Low
180 RS070533 14 Mission Ridge Road San Juan Creek 0 No Low
202 RS070877 17 Tortoise Shell San Juan Creek 0.01 No Low
239 RS071315 1 Terrastar Lane San Juan Creek 0.01 No Low

243 RS071393 827 Emerald Bay Laguna Canyon 
Creek 0.01 No Low

0037746



County of Orange
Construction Site Inventory

San Diego Region
As of: October 22, 2007

Page 35 of 69

Project 
ID # Permit No. Watershed Project 

Size ESA? PriorityAddress

244 RS071394 39 Christopher Street San Juan Creek 0.01 No Low
245 RS071398 19 Aquila Way San Juan Creek 0.01 No Low
246 RS071399 28 Pleasanton Lane San Juan Creek 0.01 No Low
248 RS071427 1 Waverly Place San Juan Creek 0.01 No Low
249 RS071433 15 Anapamu Street San Juan Creek 0.01 No Low

250 RS071462 827 Emerald Bay Laguna Canyon 
Creek 0 No Low

251 RS071493 6 Andromeda Isle San Juan Creek 0.01 No Low
254 RT060072 1 Kathryn Lane San Juan Creek 11.7 No Low
255 RT060073 3 Kathryn Lane San Juan Creek 11.7 No Low
256 RT060074 5 Kathryn Lane San Juan Creek 11.7 No Low
257 RT060075 7 Kathryn Lane San Juan Creek 11.7 No Low
258 RT060076 9 Kathryn Lane San Juan Creek 11.7 No Low
259 RT060077 11 Kathryn Lane San Juan Creek 11.7 No Low
260 RT060078 15 Kathryn Lane San Juan Creek 11.7 No Low
261 RT060079 22 Kelly Lane San Juan Creek 11.7 No Low
262 RT060080 24 Kelly Lane San Juan Creek 11.7 No Low
263 RT060081 33 Kelly Lane San Juan Creek 11.7 No Low
264 RT060082 31 Kelly Lane San Juan Creek 11.7 No Low
265 RT060083 29 Kelly Lane San Juan Creek 11.7 No Low
266 RW050139 4 Ali Lane San Juan Creek 0 No Low
282 RW070198 31841 Apuesto Way San Juan Creek 0 No Low
283 RW070202 4 Thomas Road San Juan Creek 0 No Low
284 RW070203 4 Thomas Road San Juan Creek 0 No Low
290 RW070223 26 Bentley Road San Juan Creek 0 No Low
292 RW070347 20437 Live Oak Canyon Road Aliso Creek 0 No Low
300 RW070552 26 Sky Ranch Road San Juan Creek 0 No Low
301 RW070553 26 Sky Ranch Road San Juan Creek 0 No Low
302 RW070554 26 Sky Ranch Road San Juan Creek 0 No Low
303 RW070555 28 Sky Ranch Road San Juan Creek 0 No Low
304 RW070556 28 Sky Ranch Road San Juan Creek 0 No Low
305 RW070557 28 Sky Ranch Road San Juan Creek 0 No Low
306 RW070558 28 Sky Ranch Road San Juan Creek 0 No Low
307 RW070559 28 Sky Ranch Road San Juan Creek 0 No Low
309 RW070590 11 Roberts Drive San Juan Creek 0 No Low
310 RW070665 6 Basilica Place San Juan Creek 0 No Low
311 RW070723 17 Starlight Isle San Juan Creek 0.01 No Low

312 SA030110 71 Emerald Bay Laguna Canyon 
Creek 0.1 No Low

313 SA050046 22931 Sonriente Trail San Juan Creek 0 No Low
314 SA050063 4 Bell Pasture Road San Juan Creek 0 No Low
318 SA060087 14 Mission Ridge Road San Juan Creek 0 No Low
319 SA060094 5 Sandalo Court San Juan Creek 0 No Low
320 SA070003 17 Broken Arrow Street San Juan Creek 0 No Low
321 SA070021 15 John Street San Juan Creek 0 No Low
322 SA070025 15 Fox Hole Road San Juan Creek 0 No Low
323 SA070071 8 Jeremiah Lane San Juan Creek 0.01 No Low
324 SA070072 19 Rolling Hills San Juan Creek 0.01 No Low

0037747



County of Orange
Construction Site Inventory

San Diego Region
As of: October 22, 2007

Page 36 of 69

Project 
ID # Permit No. Watershed Project 

Size ESA? PriorityAddress

325 SA070075 9 Ali Lane San Juan Creek 0.01 No Low
326 SW020346 22 Orion Way San Juan Creek 0.1 No Low
327 SW020380 2 Wyndham Street San Juan Creek 0.1 No Low
328 SW020400 7 Olympic Way San Juan Creek 0.1 No Low
329 SW030227 22 Songbird Road San Juan Creek 0.1 No Low
330 SW030360 56 Skywood Street San Juan Creek 0.1 No Low
331 SW040086 33 Sachem Way San Juan Creek 0.25 No Low
332 SW040138 4 Lone Wolf San Juan Creek 0 No Low
333 SW040150 6 Falabella Drive San Juan Creek 0 No Low
334 SW040154 3 La Salle Lane San Juan Creek 0.25 No Low
335 SW040250 23 Lewiston Court San Juan Creek 0 No Low
336 SW050127 6 Bell Pasture Road San Juan Creek 0 No Low
337 SW050186 22931 Sonriente Trail San Juan Creek 0 No Low

338 SW050246 110 Emerald Bay Laguna Canyon 
Creek 0 No Low

342 SW060344 14 Mission Ridge Road San Juan Creek 0 No Low
343 SW060345 11 San Jose Street San Juan Creek 0 No Low
344 SW060380 9 John Street San Juan Creek 0 No Low

346 SW060392 98 Emerald Bay Laguna Canyon 
Creek 0 No Low

347 SW060393 105 Emerald Bay Laguna Canyon 
Creek 0.55 No Low

348 SW060407 9 Sea Grape Road San Juan Creek 0 No Low
349 SW060416 1 Hammond Road San Juan Creek 0 No Low
352 SW070017 15 Broken Arrow Street San Juan Creek 0 No Low
353 SW070019 18 Starlight Isle San Juan Creek 0 No Low
354 SW070030 3 Starlight Isle San Juan Creek 0 No Low

355 SW070034 253 Emerald Bay Laguna Canyon 
Creek 0 No Low

356 SW070043 26 Sky Ranch Road San Juan Creek 0 No Low
357 SW070070 15 Sandalo Court San Juan Creek 0 No Low
364 SW070260 24 Galaxy Isle San Juan Creek 559 No Low
365 SW070265 5 Main Street San Juan Creek 0 No Low
366 SW070268 15 Stellar Isle San Juan Creek 0.01 No Low
367 SW070271 8 Ali Lane San Juan Creek 0.01 No Low
368 SW070273 39 Christopher Street San Juan Creek 0.01 No Low
372 SW070280 8 Jeremiah Lane San Juan Creek 0.01 No Low
373 SW070289 15 Anapamu Street San Juan Creek 0.01 No Low
374 SW070291 17 Starlight Isle San Juan Creek 0.01 No Low
375 SW070293 53 Langford Lane San Juan Creek 0.01 No Low
376 SW070298 1 Jeremiah Lane San Juan Creek 0.01 No Low
377 SW070307 6 Andromeda Isle San Juan Creek 0.01 No Low
378 SW070309 2 Andromeda Isle San Juan Creek 0.01 No Low
1 DM060125 28881 Ortega Highway San Juan Creek 0 No Low
8 GA060041 4 Coral Blue Street San Juan Creek 0.33 No Low
9 GA060042 10 Coral Blue Street San Juan Creek 0.35 No Low
10 GA060043 12 Coral Blue Street San Juan Creek 0.3 No Low
14 GA060047 9 Olympic Way San Juan Creek 0 No Low
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16 GA070007 1 Thomas Road San Juan Creek 0 No Low
17 GA070010 15 Crespi Circle San Juan Creek 0 No Low
18 GA070011 6 Crespi Circle San Juan Creek 0 No Low
19 GA070014 19 Broken Arrow Street San Juan Creek 0 No Low
20 GA070017 8 Crespi Circle San Juan Creek 0 No Low
21 GA070018 2 Coral Blue Street San Juan Creek 0 No Low
22 GA070019 7 Broken Arrow Street San Juan Creek 0 No Low
23 GA070020 14 Thomas Road San Juan Creek 0 No Low

52 GB050082 116 Emerald Bay Laguna Canyon 
Creek 0.21 No Low

58 GB050154 11 San Jose Street San Juan Creek 0 No Low
61 GB050162 31641 Ortega Highway San Juan Creek 4.88 No Low
67 GB060019 15 Fox Hole Road San Juan Creek 0.3 No Low

70 GB060034 88 Emerald Bay Laguna Canyon 
Creek 0.02 No Low

72 GB060057 7 San Jose Street San Juan Creek 0 No Low
73 GB060064 33 Augusta San Juan Creek 0 No Low

77 GB060090 253 Emerald Bay Laguna Canyon 
Creek 0 No Low

78 GB060094 31232 Via Colinas San Juan Creek 0 No Low
80 GB060115 14 Coral Blue Street San Juan Creek 0 No Low
84 GB060148 3 Broken Arrow Street San Juan Creek 0 No Low
85 GB060159 1 Fox Hole Road San Juan Creek 0 No Low
90 GB060183 31129 Ortega Highway San Juan Creek 1.81 No Low

91 GB070004 134 Emerald Bay Laguna Canyon 
Creek 0 No Low

93 GB070024 6 Mission Ridge Road San Juan Creek 0 No Low

94 GB070025 17 Emerald Bay Laguna Canyon 
Creek 0 No Low

95 GB070053 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

96 GB070079 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

98 GB070096 540 Emerald Bay Laguna Canyon 
Creek 0 No Low

99 ME070022 39251 Ortega Highway San Juan Creek 0 No Low
101 NR060449 28241 La Paz Road Aliso Creek 0 No Low

102 NR060527 31131
Pacific Coast 
Highway

Laguna Canyon 
Creek 5 No Low

103 NR070025 31641 Ortega Highway San Juan Creek 0 No Low
104 NR070164 999 Corporate Drive San Juan Creek 0 No Low
107 NR070349 1101 Corporate Drive San Juan Creek 0 No Low

108 NS070331 341 Emerald Bay Laguna Canyon 
Creek 0 No Low

109 PB060402 28241 La Paz Road Aliso Creek 0 No Low
110 PB070030 39251 Ortega Highway San Juan Creek 0 No Low
111 PB070345 28813 Ortega Highway San Juan Creek 0 No Low
112 PB070346 28813 Ortega Highway San Juan Creek 0 No Low
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115 RS050952 31971 Via Gallo San Juan Creek 0 No Low

116 RS051154 832 Emerald Bay Laguna Canyon 
Creek 0 No Low

117 RS051862 6 Surrey Farm Way San Juan Creek 0 No Low

118 RS051926 174 Emerald Bay Laguna Canyon 
Creek 0 No Low

119 RS051985 15 Julia Street San Juan Creek 0 No Low
120 RS051986 16 Julia Street San Juan Creek 0 No Low
121 RS052016 22 Sky Ranch Road San Juan Creek 0 No Low
122 RS052244 31912 Via Faisan San Juan Creek 0 No Low
123 RS052281 31621 Via Coyote San Juan Creek 0 No Low

124 RS060163 46 Emerald Bay Laguna Canyon 
Creek 0 No Low

125 RS060274 20502 Rose Canyon Road Aliso Creek 0 No Low
126 RS060351 10 Mission Ridge Road San Juan Creek 0 No Low
127 RS060465 6 Rickie Lane San Juan Creek 0 No Low

128 RS060467 105 Emerald Bay Laguna Canyon 
Creek 0 No Low

129 RS060541 28 Sky Ranch Road San Juan Creek 0 No Low
130 RS060633 92 Bell Pasture Road San Juan Creek 0 No Low
131 RS060727 10 Thomas Road San Juan Creek 0 No Low

133 RS060802 98 Emerald Bay Laguna Canyon 
Creek 0 No Low

134 RS060811 105 Emerald Bay Laguna Canyon 
Creek 0 No Low

135 RS061083 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

136 RS061142 23852 Via Roble San Juan Creek 0 No Low
137 RS061207 20 Clydesdale Drive San Juan Creek 0 No Low

138 RS061258 145 Emerald Bay Laguna Canyon 
Creek 0 No Low

140 RS061585 9 Roshelle Lane San Juan Creek 0 No Low
141 RS061674 15 Galaxy Isle San Juan Creek 0 No Low
142 RS061684 1 Fox Hole Road San Juan Creek 0 No Low

143 RS061770 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

144 RS061822 58 University Avenue San Juan Creek 0 No Low

145 RS061848 132 Emerald Bay Laguna Canyon 
Creek 0 No Low

146 RS061893 23472 Via Alondra San Juan Creek 0 No Low
147 RS061916 4 Thomas Road San Juan Creek 0 No Low
148 RS061924 2 Stampede Street San Juan Creek 0 No Low
149 RS061985 31731 Secoya Way San Juan Creek 0 No Low
150 RS061986 31731 Secoya Way San Juan Creek 0 No Low
151 RS061987 31731 Secoya Way San Juan Creek 0 No Low

152 RS070097 225 Emerald Bay Laguna Canyon 
Creek 0 No Low

153 RS070105 22 Chaparral Court San Juan Creek 0 No Low
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154 RS070106 112 Emerald Bay Laguna Canyon 
Creek 0 No Low

156 RS070175 6 Mission Ridge Road San Juan Creek 0 No Low

157 RS070191 134 Emerald Bay Laguna Canyon 
Creek 0 No Low

158 RS070192 134 Emerald Bay Laguna Canyon 
Creek 0 No Low

159 RS070202 724 Emerald Bay Laguna Canyon 
Creek 0 No Low

160 RS070204 15 Brittlestar Road San Juan Creek 0 No Low
161 RS070205 1 Heatherwood San Juan Creek 0 No Low
162 RS070208 11 Anna Lane San Juan Creek 0 No Low
163 RS070214 28815 Ortega Highway San Juan Creek 0 No Low
164 RS070279 20 Junction Court San Juan Creek 0 No Low
165 RS070288 4 Brentano Drive San Juan Creek 0 No Low
166 RS070291 2 Franciscan Court San Juan Creek 0 No Low
167 RS070292 2 Franciscan Court San Juan Creek 0 No Low
168 RS070295 66 Bell Pasture Road San Juan Creek 0 No Low
169 RS070324 31 Pisano Street San Juan Creek 0 No Low
170 RS070347 5 Starlight Isle San Juan Creek 0 No Low
171 RS070350 5 Starlight Isle San Juan Creek 0 No Low
172 RS070356 2 San Luis Obispo Street San Juan Creek 0 No Low
174 RS070425 20591 Trabuco Oaks Drive Aliso Creek 0 No Low
175 RS070439 18 Palma Valley San Juan Creek 0 No Low
176 RS070440 18 Palma Valley San Juan Creek 0 No Low
177 RS070442 18 Palma Valley San Juan Creek 0 No Low
178 RS070455 11 Fox Hole Road San Juan Creek 0 No Low
179 RS070470 381 Sable San Juan Creek 0 No Low

181 RS070552 922 Emerald Bay Laguna Canyon 
Creek 0 No Low

182 RS070558 5 Addington Place San Juan Creek 0 No Low
183 RS070561 2 Franciscan Court San Juan Creek 0 No Low
184 RS070575 3 Wegeford Circle San Juan Creek 0 No Low
185 RS070614 74 Bell Pasture Road San Juan Creek 0 No Low
186 RS070626 18 Honey Tree Farm San Juan Creek 0 No Low
187 RS070635 19 Starlight Isle San Juan Creek 0 No Low
188 RS070649 41 Portalon Court San Juan Creek 0 No Low
189 RS070659 61 Skywood Street San Juan Creek 0 No Low
190 RS070668 3 Fair Valley San Juan Creek 0 No Low
192 RS070717 4 Hampshire Court San Juan Creek 0 No Low
193 RS070757 16 Meritage San Juan Creek 0 No Low
194 RS070768 23462 Via Codorniz San Juan Creek 0 No Low
195 RS070781 43 Woodsong San Juan Creek 0 No Low
196 RS070812 4 Brentano Drive San Juan Creek 0 No Low
197 RS070822 3 Brittlestar Road San Juan Creek 0 No Low
198 RS070825 6 Terrastar Lane San Juan Creek 0 No Low
199 RS070826 3 Moonlight Isle San Juan Creek 0 No Low
200 RS070844 23591 Via Aguila San Juan Creek 0 No Low
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201 RS070854 23102 Via Celeste San Juan Creek 0 No Low
203 RS070928 3 Starlight Isle San Juan Creek 0 No Low
204 RS070929 3 Starlight Isle San Juan Creek 0 No Low
205 RS070933 5 Ardennes Drive San Juan Creek 0 No Low
206 RS070979 12 Stellar Isle San Juan Creek 0 No Low
207 RS070987 11 Roberts Drive San Juan Creek 0 No Low
208 RS071001 17 Chantilly Lane San Juan Creek 0 No Low
209 RS071010 5 Padre Place San Juan Creek 0 No Low
210 RS071037 1 Julia Street San Juan Creek 0 No Low
211 RS071052 20 Mason Lane San Juan Creek 0 No Low
212 RS071053 29 Ledgewood Drive San Juan Creek 0 No Low
213 RS071054 4 Roshelle Lane San Juan Creek 0 No Low
214 RS071076 12 Stellar Isle San Juan Creek 0 No Low
215 RS071082 10 Hammond Road San Juan Creek 0 No Low
216 RS071083 10 Hammond Road San Juan Creek 0 No Low
217 RS071107 4 Andromeda Isle San Juan Creek 0 No Low
218 RS071108 4 Andromeda Isle San Juan Creek 0 No Low
219 RS071121 23 Brittlestar Road San Juan Creek 0 No Low
220 RS071124 29 Pisano Street San Juan Creek 0 No Low
221 RS071133 6 Maremma Lane San Juan Creek 0 No Low
222 RS071151 7 Stellar Isle San Juan Creek 0 No Low
223 RS071175 20632 Trabuco Oaks Drive Aliso Creek 0 No Low
224 RS071182 18 Joliet Drive San Juan Creek 0 No Low
225 RS071199 33 Wyndham Street San Juan Creek 0 No Low
226 RS071200 33 Wyndham Street San Juan Creek 0 No Low
227 RS071219 52 Via Barcaza San Juan Creek 0 No Low

228 RS071227 341 Emerald Bay Laguna Canyon 
Creek 0 No Low

229 RS071247 7 Songbird Road San Juan Creek 0 No Low
230 RS071256 12 Kelly Lane San Juan Creek 0 No Low
231 RS071277 26 Songbird Road San Juan Creek 0 No Low
232 RS071284 31841 Apuesto Way San Juan Creek 0 No Low
233 RS071285 31841 Apuesto Way San Juan Creek 0 No Low
234 RS071286 31841 Apuesto Way San Juan Creek 0 No Low
235 RS071287 8 San Jose Street San Juan Creek 0 No Low
236 RS071288 8 San Jose Street San Juan Creek 0 No Low
237 RS071301 11 Roberts Drive San Juan Creek 0 No Low
238 RS071314 1 Smoke Tree Drive San Juan Creek 0 No Low
240 RS071333 6 Basilica Place San Juan Creek 0 No Low
241 RS071341 49 Castletree San Juan Creek 0 No Low
242 RS071347 24 Galaxy Isle San Juan Creek 0 No Low
247 RS071418 67 Charleston Lane San Juan Creek 0 No Low
267 RW050466 3 Via Presea San Juan Creek 0 No Low
268 RW060319 7 San Jose Street San Juan Creek 0 No Low
269 RW060320 7 San Jose Street San Juan Creek 0 No Low
270 RW060321 7 San Jose Street San Juan Creek 0 No Low
271 RW060322 7 San Jose Street San Juan Creek 0 No Low
272 RW060323 7 San Jose Street San Juan Creek 0 No Low
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273 RW060324 7 San Jose Street San Juan Creek 0 No Low
274 RW060325 7 San Jose Street San Juan Creek 0 No Low
275 RW060697 14 Mission Ridge Road San Juan Creek 0 No Low

276 RW070008 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

277 RW070009 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

278 RW070010 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

279 RW070011 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

280 RW070079 15 Brittlestar Road San Juan Creek 0 No Low
281 RW070196 30961 Via Colinas San Juan Creek 0 No Low
285 RW070204 18 Palma Valley San Juan Creek 0 No Low

286 RW070211 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

287 RW070212 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

288 RW070213 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

289 RW070214 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

291 RW070226 922 Emerald Bay Laguna Canyon 
Creek 0 No Low

293 RW070372 3 Moonlight Isle San Juan Creek 0 No Low
294 RW070379 29458 Broken Arrow Street San Juan Creek 0 No Low
295 RW070380 29459 Broken Arrow Street San Juan Creek 0 No Low
296 RW070381 29147 Bell Pasture Road San Juan Creek 0 No Low
297 RW070382 29148 Bell Pasture Road San Juan Creek 0 No Low
298 RW070383 28208 Sky Ranch Road San Juan Creek 0 No Low
299 RW070384 28207 Sky Ranch Road San Juan Creek 0 No Low

308 RW070560 341 Emerald Bay Laguna Canyon 
Creek 0 No Low

315 SA050097 9 Becker Drive San Juan Creek 0 No Low

316 SA050105 73 Emerald Bay Laguna Canyon 
Creek 0 No Low

317 SA060003 6 Hallcrest Drive San Juan Creek 0 No Low
339 SW060010 6 Franciscan Court San Juan Creek 0 No Low

340 SW060086 116 Emerald Bay Laguna Canyon 
Creek 0.21 No Low

341 SW060158 3 Eric Street San Juan Creek 0 No Low
345 SW060389 6 Downfield Way San Juan Creek 0 No Low
350 SW070014 4 Brentano Drive San Juan Creek 0 No Low
358 SW070099 22 Sky Ranch Road San Juan Creek 0 No Low
359 SW070136 41 Portalon Court San Juan Creek 0 No Low
360 SW070148 5 Havenhurst Drive San Juan Creek 0 No Low
361 SW070153 4 Roshelle Lane San Juan Creek 0 No Low
362 SW070162 6 Emmy Lane San Juan Creek 0 No Low
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363 SW070219 1 Smoke Tree Drive San Juan Creek 0 No Low

0037754



Permit No. Address Insp. Date Inspector Result Insp. Time Inspector Comments
SW060065 18631  TOPANGA CANYON RD SILV 07/10/2006 Scott Priegel Approved 00:10
SW060032 18161  ESTES WY SA  07/12/2006 Scott Priegel Approved 00:10
SW060038 11  STARGAZER  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060039 14271  LAMBETH WY TUS 07/12/2006 Scott Priegel Approved 00:10
SW060049 3  TIDECREST  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060053 6  SKYRIDGE  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060058 1  OCEAN BLUFF  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060067 18  OBSERVATORY  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060071 13331  MOUNT HOOD DR SA  07/12/2006 Scott Priegel Approved 00:10
SW060197 2197  E LEMON HEIGHTS DR SA  07/14/2006 Scott Priegel Approved 00:10
SW060198 11172  FENWICK PL SA  07/14/2006 Scott Priegel Approved 00:10
SW060199 10212  DEERHILL DR SA  07/14/2006 Scott Priegel Approved 00:10
SW060203 10002  FOXRUN RD SA  07/14/2006 Scott Priegel Approved 00:10
SW060207 1245  LANDFAIR CI SA  07/14/2006 Scott Priegel Approved 00:10
SW060045 5632  CHALON RD YL  07/17/2006 Scott Priegel Approved 00:10
SW060048 11892  MARTHA ANN DR LALM 07/17/2006 Scott Priegel Approved 00:10
SW060069 9371  RANDALL AV LAH 07/17/2006 Scott Priegel Approved 00:10
SW060072 10132  ANTIGUA ST ANA 07/17/2006 Scott Priegel Approved 00:10
SW060193 13941  ESPLANADE AV SA  07/17/2006 Scott Priegel Approved 00:10
SW060194 5  SUNDIAL  IRVC 07/17/2006 Scott Priegel Approved 00:10
SW060209 11  HIDDEN PASS  IRVC 07/17/2006 Scott Priegel Approved 00:10
SW060217 3191  BRIMHALL DR LALM 07/17/2006 Scott Priegel Approved 00:10
SW060227 13771  SANDHURST PL SA  07/17/2006 Scott Priegel Approved 00:10
SW060169 10639  ROCKHURST AV SA  07/19/2006 Scott Priegel Approved 00:10
SW060172 10501  SHADY CANYON RD SA  07/19/2006 Scott Priegel Approved 00:10
SW060173 10391  S RANDALL ST OR  07/19/2006 Scott Priegel Approved 00:10
SW060178 22  MORNING LIGHT  IRVC 07/19/2006 Scott Priegel Approved 00:10
SW060184 6  CHANNEL VISTA  IRVC 07/19/2006 Scott Priegel Approved 00:10
SW060146 20022  DANIEL LN OR  07/20/2006 Scott Priegel Approved 00:10
SW060154 18791  OAK RIDGE DR SA  07/20/2006 Scott Priegel Approved 00:10
SW060155 1501  TREASURE LN SA  07/20/2006 Scott Priegel Approved 00:10
SW060156 1851  LAS BRISAS DR SA  07/20/2006 Scott Priegel Approved 00:10
SW060159 11232  WEATHERBY RD LALM 07/20/2006 Scott Priegel Approved 00:10
SW060168 7825  LEDON WY MCTY 07/20/2006 Scott Priegel Approved 00:10
SW060181 3051  WALKER LEE DR LALM 07/20/2006 Scott Priegel Approved 00:10
SW060183 11372  DRYSDALE LN LALM 07/20/2006 Scott Priegel Approved 00:10
SW060098 10491  RIDGEWAY DR SA  07/25/2006 Scott Priegel Approved 00:10
SW060112 17732  LINDA LN TUS 07/25/2006 Scott Priegel Approved 00:10
SW060140 14072  STRATTON WY SA  07/25/2006 Scott Priegel Approved 00:10
SW060141 1962  E LEMON HEIGHTS DR SA  07/25/2006 Scott Priegel Approved 00:10
SW060152 170  SIDNEY BAY DR IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060157 12  GONDOLIERS BLUFF  IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060160 172  SIDNEY BAY DR IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060162 21  SKYRIDGE  IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060166 1  SUNDIAL  IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060088 15  OBSERVATORY  IRVC 08/07/2006 Scott Priegel Correction ( See Correction 00:15
SW060093 6  SUNDIAL  IRVC 08/07/2006 Scott Priegel Approved 00:10
SW060119 11  OFFSHORE  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060120 9  OFFSHORE  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060121 26  FAIRWAY POINT  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060137 14401  LIVINGSTON ST TUS 08/09/2006 Scott Priegel Approved 00:10
SW060143 3252  ST ALBANS DR LALM 08/09/2006 Scott Priegel Approved 00:10
SW060144 20  MORNING LIGHT  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060088 15  OBSERVATORY  IRVC 08/11/2006 Scott Priegel Approved 00:10
SW050388 18622  CRYSTAL CANYON RD SILV 08/22/2006 Scott Priegel Approved 00:10
SW050391 18581  TOPANGA CANYON RD SILV 08/22/2006 Scott Priegel Approved 00:10
SW030162 27  RONSARD  SJH 08/23/2006 Scott Priegel Approved 00:10
SW030242 17  VISTA LUCI  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030267 28  SCENIC BLUFF  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030308 21  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030385 1  VIA NAPLES  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030389 25  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030432 7  VIA BREZZA  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040094 55  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040124 11  SHORERIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040181 6  MERIDIAN  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040203 16  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040208 4  CLIFFHOUSE BLUFF  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040233 7  SKYCREST  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040248 4  DUNES BLUFF  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040336 106  ARCHIPELAGO DR IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040369 22  FAIRWAY POINT  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040370 20  FAIRWAY POINT  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040377 22  DUNES BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040400 20  GONDOLIERS BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
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SW040412 10  CHANNEL VISTA  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040413 10  SEA GREENS  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050007 16  WHALERS BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050104 24  CLIFFHOUSE BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050143 32  CLIFFHOUSE BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050189 9  PELICANS DR IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050205 19  PELICAN VISTA DR IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050216 9  ISLAND VISTA  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040401 6  TIDELINE BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW040406 176  SIDNEY BAY DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050211 16  CRUISERS BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050310 9  COASTAL OAK  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050325 4  FAIRWAY POINT  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050331 72  ARCHIPELAGO DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050341 11  OBSERVATORY  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050356 50  SHORERIDGE  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050361 36  ARCHIPELAGO DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050379 30  PELICAN POINT DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050383 20  CLIFFHOUSE BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050399 24  MORNING LIGHT  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW060026 10  ROCKSHORE BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW040065 9841  BRENTWOOD DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040174 12336  BAJA PANORAMA  SA  08/30/2006 Scott Priegel Approved 00:10
SW040175 1022  LA LOMA DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040260 10712  QUADRILLE PL SA  08/30/2006 Scott Priegel Approved 00:10
SW040290 13941  ESPLANADE AV SA  08/30/2006 Scott Priegel Approved 00:10
SW040360 10541  BOCA CANYON DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040379 13031  MALENA DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040395 18831  SILVER MAPLE WY SA  08/30/2006 Scott Priegel Approved 00:10
SW030208 12862  PANORAMA PL SA  08/31/2006 Scott Priegel Approved 00:10
SW030466 10452  ORANGE PARK BL OR  08/31/2006 Scott Priegel Approved 00:05
SW040040 18062  OAK RIDGE DR SA  08/31/2006 Scott Priegel Approved 00:10
SW050160 11142  FENWICK PL SA  08/31/2006 Scott Priegel Approved 00:10
SW050187 11171  COVENTRY PL SA  08/31/2006 Scott Priegel Approved 00:10
SW050196 11352  SKYLINE DR TUS 08/31/2006 Scott Priegel Approved 00:10
SW050198 18251  LEAFWOOD LN SA  08/31/2006 Scott Priegel Approved 00:10
SW050212 12021  RED HILL AV SA  08/31/2006 Scott Priegel Approved 00:10
SW040179 1971  RUNNING BRANCH  TUS 09/12/2006 Scott Priegel Approved 00:10
SW050042 17952  THEODORA DR TUS 09/12/2006 Scott Priegel Approved 00:10
SW050089 12612  BUBBLING WELL RD SA  09/12/2006 Scott Priegel Approved 00:10
SW030201 3315  DRUID LN LALM 09/20/2006 Scott Priegel Approved 00:10
SW040080 11841  WEMBLEY RD LALM 09/20/2006 Scott Priegel Approved 00:10
SW040215 11761  SE SKYLINE DR SA  09/20/2006 Scott Priegel Approved 00:10
SW050096 3002  ACECA DR LALM 09/20/2006 Scott Priegel Approved 00:10
SW050108 10641  BENT TREE RD SA  09/20/2006 Scott Priegel Approved 00:10
SW050327 3311  ROSSMOOR WY LALM 09/20/2006 Scott Priegel Approved 00:10
SW050371 3082  BURNEY PL LALM 09/20/2006 Scott Priegel Approved 00:10
SW060004 13141  BARRETT HILL CI SA  09/20/2006 Scott Priegel Approved 00:10
SW060012 11356  BASKERVILLE RD LALM 09/20/2006 Scott Priegel Approved 00:10
SW060018 1842  PARK SKYLINE RD SA  09/20/2006 Scott Priegel Approved 00:10
SW060046 10372  MIRAVISTA DR SA 09/20/2006 Scott Priegel Approved 00:10
SW050094 4782  SANBERT ST PLA 09/25/2006 Scott Priegel Approved 00:10
SW050206 5731  STRADELLA AV YL  09/25/2006 Scott Priegel Approved 00:10
SW050316 12931  DEL REY DR SA  09/25/2006 Scott Priegel Approved 00:10
SW050357 19182  BARRETT LN SA  09/25/2006 Scott Priegel Approved 00:10
SW050398 10635  ROCKHURST AV SA  09/25/2006 Scott Priegel Approved 00:10
SW060019 2221  FOOTHILL BL SA  09/25/2006 Scott Priegel Approved 00:10
SW060032 18161  ESTES WY SA  09/25/2006 Scott Priegel Approved 00:10
SW060049 3  TIDECREST  IRVC 09/25/2006 Scott Priegel Approved 00:10
SW060053 6  SKYRIDGE  IRVC 09/25/2006 Scott Priegel Approved 00:10

RW050286 5  AVALON VISTA  IRVC 10/10/2006 Ed Hernandez Correction ( Work Not Read 00:15 Need BMP-maintenace re-inspection on 
10/19/06

RW050462 3  AVALON VISTA  IRVC 10/10/2006 Ed Hernandez Correction ( No Access) 00:05
SW060236 3  AVALON VISTA  IRVC 10/10/2006 Ed Hernandez Incorrect Inspection Type R 00:05
RW060217 78  ARCHIPELAGO DR IRVC 10/11/2006 Ed Hernandez Correction ( No Access) 00:15
SW050361 36  ARCHIPELAGO DR IRVC 10/11/2006 Ed Hernandez Correction ( Work Not Read 00:10 Remove fertilizer from street
NR060067 22701 BLDG. 30 PELICAN HILL ROAD SOUTH  I 10/12/2006 Scott Priegel Correction ( See Correction 01:35
RW060177 21  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060178 19  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060179 17  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060180 15  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060181 11  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060189 21  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060190 21  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:07
RW060191 19  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
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RW060192 17  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060193 15  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060194 11  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060195 9  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060196 7  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060197 5  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060198 3  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060199 1  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060205 4  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060206 6  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060207 8  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060208 10  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060209 12  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060210 16  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060211 16  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060212 18  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060213 20  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060214 22  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060215 22  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:05
RW060328 21  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:07
RW060329 22  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:05
NR050117 22663  PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 00:25
NR060037 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 01:30
NR060038 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 00:30
NR060070 22800 20 PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 01:00
NR060071 22701 BLDG. 40 PELICAN HILL ROAD SOUTH  IR 10/16/2006 Scott Priegel Correction ( See Correction 01:00
RW060395 11  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:10
RW060396 11  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:10
RW060397 9  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060398 7  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060399 5  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060400 3  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060401 1  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060402 1  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060469 11  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
NR050183 7916 A E COAST HY IRVC 10/17/2006 Ed Hernandez Request Cancelled
RW060072 22  DEEP SEA  IRVC 10/17/2006 Ed Hernandez Approved 00:10
RW060073 22  DEEP SEA  IRVC 10/17/2006 Ed Hernandez Approved 00:10
RW060124 9  PELICAN VISTA DR IRVC 10/17/2006 Scott Priegel Correction ( See Correction 00:30
RW060498 10  PREMIERE POINT  IRVC 10/17/2006 Scott Priegel Approved 00:10
SW040248 4  DUNES BLUFF  IRVC 10/17/2006 Ed Hernandez Approved 00:09
SW040377 22  DUNES BLUFF  IRVC 10/17/2006 Ed Hernandez Approved 00:08
SW050325 4  FAIRWAY POINT  IRVC 10/17/2006 Ed Hernandez Approved 00:10
NR050178 23000 4000 NEWPORT COAST DR IRVC 10/18/2006 Scott Priegel Correction ( See Correction 00:25
NR050179 23000 4100 NEWPORT COAST DR IRVC 10/18/2006 Scott Priegel Correction ( See Correction 00:25
NR050180 23000 4200 NEWPORT COAST DR IRVC 10/18/2006 Scott Priegel Correction ( See Correction 00:20
RW060108 16  SHORE WALK  IRVC 10/18/2006 Scott Priegel Approved 00:10
RW060109 14  SHORE WALK  IRVC 10/18/2006 Scott Priegel Approved 00:10
RW060168 17  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060170 11  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060174 10  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060175 8  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060176 6  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060269 10  SEA GLASS  IRVC 10/18/2006 Scott Priegel Approved 00:10
RW060605 8  SEA GLASS  IRVC 10/18/2006 Scott Priegel Approved 00:10
SW060169 10639  ROCKHURST AV SA  10/18/2006 Scott Priegel Approved 00:05
RW040066 31  SKYRIDGE  IRVC 10/19/2006 Scott Priegel Approved 00:15
RW060656 9  ISLAND VISTA  IRVC 10/19/2006 Ed Hernandez Approved 00:20
SW060157 12  GONDOLIERS BLUFF  IRVC 10/19/2006 Ed Hernandez Request Cancelled
SW060209 11  HIDDEN PASS  IRVC 10/19/2006 Ed Hernandez Approved 00:07
SW060279 8  GENTLE BREEZE  IRVC 10/19/2006 Ed Hernandez Approved 00:05
RW050203 8  STAR CATCHER  IRVC 10/20/2006 Scott Priegel Approved 00:10
RW050204 6  STAR CATCHER  IRVC 10/20/2006 Scott Priegel Approved 00:10
RW060257 23  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060258 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060286 21  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060287 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060288 27  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060289 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060290 31  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060291 33  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060292 37  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060293 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:09
RW060294 33  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060306 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
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RW060307 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060308 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060309 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Denied ( Work Not Ready) 00:08
RW060310 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060311 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060403 1  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060404 1  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060405 3  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060406 5  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060407 7  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08

RW060408 9  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08 RET. Walls are Not built ,not ready,BMP are 
ok.

RW060409 11  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060410 11  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060411 15  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060412 15  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:09
RW060506 11  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060575 21  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060576 23  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060577 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060578 27  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060579 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060580 31  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060581 33  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060582 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060583 37  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060584 37  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
NR050365 22551 A WAVES END  IRVC 10/23/2006 Scott Priegel Approved 00:10
RW060046 22548 G PELICAN HILL ROAD SOUTH  IRVC 10/23/2006 Scott Priegel Approved 00:35
RW060051 22641  PELICAN HILL ROAD SOUTH  IRVC 10/23/2006 Scott Priegel Approved 00:15
RW060124 9  PELICAN VISTA DR IRVC 10/23/2006 Scott Priegel Approved 00:10
RW060452 22701 BLDG. 70 PELICAN HILL ROAD SOUTH  IR 10/23/2006 Scott Priegel Correction ( See Correction 00:50
NR050178 23000 4000 NEWPORT COAST DR IRVC 10/25/2006 Scott Priegel Approved 00:05
NR050179 23000 4100 NEWPORT COAST DR IRVC 10/25/2006 Scott Priegel Approved 00:05
NR050180 23000 4200 NEWPORT COAST DR IRVC 10/25/2006 Scott Priegel Approved 00:05
NR060070 22800 20 PELICAN HILL ROAD SOUTH  IRVC 10/25/2006 Scott Priegel Approved 00:10
NR060071 22701 BLDG. 40 PELICAN HILL ROAD SOUTH  I 10/25/2006 Scott Priegel Approved 00:10
NR050117 22663  PELICAN HILL ROAD SOUTH  IRVC 10/31/2006 Scott Priegel Approved 00:15
NR060037 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/31/2006 Scott Priegel Approved 00:10
NR060038 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/31/2006 Scott Priegel Approved 00:10
NR060067 22701 BLDG. 30 PELICAN HILL ROAD SOUTH  IR 10/31/2006 Scott Priegel Approved 00:15
RW060452 22701 BLDG. 70 PELICAN HILL ROAD SOUTH  IR 10/31/2006 Scott Priegel Approved 00:10
RW050199 10  MORNING LIGHT  IRVC 11/07/2006 Ed Hernandez Approved 00:15
RW050200 8  MORNING LIGHT  IRVC 11/07/2006 Ed Hernandez Approved 00:25
RW050201 6  MORNING LIGHT  IRVC 11/07/2006 Ed Hernandez Approved 00:15
RW060266 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060268 21  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060295 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060296 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060413 11  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060414 11  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060415 9  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060416 7  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060417 7  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060418 5  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060419 1  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060420 1  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060421 6  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Denied ( Work Not Ready) 00:06
RW060422 6  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060423 8  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060424 8  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060425 10  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060426 10  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060585 21  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060586 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060587 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060691 22556  PELICAN HILL ROAD SOUTH  IRVC 11/08/2006 Ed Hernandez Request Cancelled
RW060259 37  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060260 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060261 33  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060262 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060263 29  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060264 27  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060265 25  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060267 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
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RW060272 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060273 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060274 40  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060275 42  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060276 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060277 40  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060278 41  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060279 43  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060280 45  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060281 29  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060282 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060283 33  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060284 37  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060285 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060297 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060298 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060299 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060300 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060301 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060302 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060303 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060304 45  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060588 25  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060589 27  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060590 29  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060592 33  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060593 37  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060594 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060595 41  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060596 43  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060599 42  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060600 42  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060601 40  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060602 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW040364 10  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW040365 8  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW040366 6  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW040367 4  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW040368 2  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW060045 21999  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:15
RW060120 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:15
RW060121 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:15
RW060122 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW060123 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:10
DM060124 27331  SILVERADO CANYON RD SILV 11/29/2006 Scott Priegel Approved 00:10
DM060081 11094  S MEADS AV OR  11/30/2006 Scott Priegel Approved 00:10
DM060120 10711  MEADS AV OR  11/30/2006 Scott Priegel Approved 00:10
NR060119 27641  SILVERADO CANYON RD SILV 11/30/2006 Scott Priegel Approved 00:10
RW060186 19941  DANIEL LN OR  12/01/2006 Scott Priegel Approved 00:10
RW060688 11391  ORANGE PARK BL OR  12/01/2006 Scott Priegel Approved 00:10
NR050409 401  CITY DR OR  12/05/2006 Scott Priegel Approved 00:15
DM050069 1552  GARLAND AV TUS 12/06/2006 Scott Priegel Approved 00:10
DM060099 11331  COVEY LN TUS 12/06/2006 Scott Priegel Approved 00:10
DM060127 12071  LARCHWOOD DR TUS 12/06/2006 Scott Priegel Correction ( See Correction 00:30
DM060090 13611  N SAIGON LN SA  12/07/2006 Scott Priegel Approved 00:10
DM060121 10741  EQUESTRIAN DR SA  12/07/2006 Scott Priegel Approved 00:10
NR050405 11006  BEE CANYON RD IRV 12/19/2006 Scott Priegel Approved 00:20
NR060052 20382  NEWPORT BL SA  12/19/2006 Scott Priegel Approved 00:10
DM060128 2882  TUCKER LN LALM 12/26/2006 Ed Hernandez Approved 00:04 Cloudy with chance of rain tonight.
GB060131 12071  LARCHWOOD DR TUS 12/27/2006 Scott Priegel Approved 00:10
DM060066 2922  KEMPTON DR LALM 01/03/2007 Ed Hernandez Approved 00:10 Partly cloudy
DM060102 3061  INVERNESS DR LALM 01/03/2007 Ed Hernandez Approved 00:10 Partly cloudy
DM060103 3002  KITTRICK DR LALM 01/03/2007 Ed Hernandez Approved 00:05 Partly Cloudy
DM060123 11462  KENSINGTON RD LALM 01/03/2007 Ed Hernandez Approved 00:10 Partly cloudy
DM060080 2932  GLENROY PL LALM 01/04/2007 Ed Hernandez Approved 00:04 Cloudy
DM060092 3122  HILL ROSE DR LALM 01/04/2007 Ed Hernandez Approved 00:10 Cloudy
DM060003 11362  DAVENPORT RD LALM 01/05/2007 Ed Hernandez Approved 00:10
RW040232 13011  SPRINGWOOD DR SA  01/09/2007 Scott Priegel Approved 00:10
RW040505 1232  EDGEVIEW DR SA  01/09/2007 Scott Priegel Approved 00:10
RW040509 12592  BAJA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW050391 12277  ALTA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW060068 19362  ST JUDE DR SA  01/09/2007 Scott Priegel Approved 00:10
RW060104 12264  CIRCULA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW060145 12235  CIRCULA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW060216 10121  COWAN HEIGHTS DR SA  01/09/2007 Scott Priegel Correction ( See Correction 00:30
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RW060336 10421  BRIGHTWOOD DR SA  01/09/2007 Scott Priegel Approved 00:10
RW060502 1581  KIMBERWICKE DR SA  01/09/2007 Scott Priegel Approved 00:13
RW060511 19122  BARRETT LN SA  01/09/2007 Scott Priegel Approved 00:10
RW060519 12552  EL ROY DR SA  01/09/2007 Scott Priegel Approved 00:10
RW060521 10002  FOXRUN RD SA  01/09/2007 Scott Priegel Approved 00:10
RW060609 10342  LADERA SENDA  SA  01/09/2007 Scott Priegel Approved 00:08
RW060620 19321  SAYLOR TR SA  01/09/2007 Scott Priegel Approved 00:10
RW060621 1  PELICAN CREST DR IRVC 01/11/2007 Scott Priegel Correction ( See Correction 00:30
RW060647 14  SHORE WALK  IRVC 01/11/2007 Scott Priegel Approved 00:10
DM060122 14522  WILSON ST MCTY 01/17/2007 Scott Priegel Approved 00:10
DM040086 14652  MONROE ST MCTY 01/22/2007 Scott Priegel Correction ( See Correction 00:30
DM060091 2680  SANTA ANA AV CM  01/22/2007 Ed Hernandez Approved 00:15 Sunny
RW060140 2586  SANTA ANA AV CM  01/22/2007 Ed Hernandez Approved 00:11 Sunny
RW060141 2586  SANTA ANA AV CM  01/22/2007 Ed Hernandez Approved 00:11 Sunny
DM060059 16386  N PACIFIC AV SUNB 01/23/2007 Ed Hernandez Approved 00:15 Sunny
DM060060 16382  N PACIFIC AV SUNB 01/23/2007 Ed Hernandez Approved 00:15 Sunny
DM060097 16601  PACIFIC COAST HIGHWAY  SUNB 01/23/2007 Ed Hernandez Approved 00:15
DM060098 16601  PACIFIC COAST HIGHWAY  SUNB 01/23/2007 Ed Hernandez Approved 00:15 Sunny
RW050469 19602  CRESTKNOLL DR YL  01/23/2007 Scott Priegel Approved 00:10
RW060216 10121  COWAN HEIGHTS DR SA  01/23/2007 Scott Priegel Approved 00:10
RW060341 11052  GOLD STAR LN SA  01/23/2007 Scott Priegel Approved 00:10

DM050043 2156  KRAEMER BL BREA 01/24/2007 Ed Hernandez Partial Approval 01:24

Narainjal-tank farm,lower south side rode, 
R/R sand bags and add snad bagsat east 
and west side slopes.  R/R plastic sheathing 
and sand bag per BMP. (Best Management 
Practices) Befor Next rain forcast.

DM060109 1944  VALENCIA AV BREA 01/24/2007 Ed Hernandez Approved 01:07 10,000 GALLON DEISAL TANK, WORK 
NOT STARTED

RW060621 1  PELICAN CREST DR IRVC 01/26/2007 Scott Priegel Approved 00:10
SA030034 49  SARTEANO DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030095 4  SIDNEY BAY DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030106 41  OCEAN HEIGHTS DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030122 6  ARCHIPELAGO DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030126 58  TWILIGHT BLUFF  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA040033 36  SHORERIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA040055 12  MERIDIAN  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA050027 6  SURFSPRAY BLUFF  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA050030 2  TIDELINE BLUFF  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW030308 21  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW030389 25  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW040203 16  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW050320 12  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW060053 6  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA050056 1  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA050067 4  STONEPATH  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA050098 16  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060011 8  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060033 12  EUCALYPTUS  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060043 22  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060066 4  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060095 8  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW040181 6  MERIDIAN  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW050299 19  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060216 19  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060228 8  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060279 8  GENTLE BREEZE  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060280 20  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060284 10  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060293 22  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060335 24  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060401 6  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW070020 12  STARGAZER  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA050032 20  TIDELINE BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA050072 6  DUNES BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA050075 2  SUNSET HARBOR  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060014 3  TIDECREST  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060039 26  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060047 2  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060051 8  SKYCREST  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060057 96  ARCHIPELAGO DR IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060089 36  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW040248 4  DUNES BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW040377 22  DUNES BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW040400 20  GONDOLIERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060157 12  GONDOLIERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060219 38  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060236 3  AVALON VISTA  IRVC 02/09/2007 Scott Priegel Approved 00:10
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SW060308 64  ARCHIPELAGO DR IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060336 10  WHALERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060341 62  ARCHIPELAGO DR IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060363 20  WHALERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060025 7  OFFSHORE  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW040208 4  CLIFFHOUSE BLUFF  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW040406 176  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW050104 24  CLIFFHOUSE BLUFF  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060119 11  OFFSHORE  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060120 9  OFFSHORE  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060136 168  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060160 172  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060257 16  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060288 28  CRUISERS BLUFF  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060298 14  SHORE WALK  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060334 174  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060354 6  SEA GLASS  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060356 4  SEA GLASS  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060357 2  SEA GLASS  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060358 22  DEEP SEA  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060381 20  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060384 15  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060422 22  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SA060097 15  RIM RIDGE  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW030267 28  SCENIC BLUFF  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW040233 7  SKYCREST  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW040401 6  TIDELINE BLUFF  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW040413 10  SEA GREENS  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050007 16  WHALERS BLUFF  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050205 19  PELICAN VISTA DR IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050216 9  ISLAND VISTA  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050325 4  FAIRWAY POINT  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050379 30  PELICAN POINT DR IRVC 02/14/2007 Scott Priegel Approved 00:10
SW060184 6  CHANNEL VISTA  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW060229 24  SHORELINE  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW060292 6  SEA GREENS  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW070013 16  SHORE WALK  IRVC 02/14/2007 Scott Priegel Approved 00:10
GB020069 14311 LADD CANYON RD SILV 02/15/2007 Jerry Anderson Reviewed 00:30
SA060068 9  WAYSIDE  IRVC 02/15/2007 Scott Priegel Approved 00:10
SA060090 1  SHADOWCAST  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW030242 17  VISTA LUCI  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW030385 1  VIA NAPLES  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW050310 9  COASTAL OAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060178 22  MORNING LIGHT  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060194 5  SUNDIAL  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060209 11  HIDDEN PASS  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060238 2  CANYON PEAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060242 21  CANYON PEAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060268 3121  SALMON DR LALM 02/15/2007 Scott Priegel Approved 00:10
SW060277 25  CANYON PEAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060347 1  AVALON VISTA  IRVC 02/15/2007 Scott Priegel Approved 00:08
SW060350 18  HIGHPOINT  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060385 43  PACIFIC MIST  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060387 45  PACIFIC MIST  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060424 10  STAR CATCHER  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW070023 27  VISTA TRAMONTO  IRVC 02/15/2007 Scott Priegel Approved 00:10
DM050043 2156  KRAEMER BL BREA 02/22/2007 Ed Hernandez Approved 00:46
SA060071 20085  ROGERS DR OR  03/07/2007 Scott Priegel Approved 00:10
SW030466 10452  ORANGE PARK BL OR  03/07/2007 Scott Priegel Approved 00:10
SW060260 19742  HI TOP LN OR  03/07/2007 Scott Priegel Approved 00:10
SW030211 2098  LOWER LAKE RD TUS 03/08/2007 Scott Priegel Approved 00:10
SW050196 11352  SKYLINE DR TUS 03/08/2007 Scott Priegel Approved 00:10
SW060146 20022  DANIEL LN OR  03/08/2007 Scott Priegel Approved 00:10
SW060376 11331  COVEY LN TUS 03/08/2007 Scott Priegel Approved 00:10
SW060379 2191  LEMON HEIGHTS DR TUS 03/08/2007 Scott Priegel Approved 00:10
SW070001 10621  S MORADA DR OR  03/08/2007 Scott Priegel Approved 00:10
SW070056 11262  SKYLINE DR TUS 03/08/2007 Scott Priegel Approved 00:10
SA030093 12021  THETA RD SA  03/09/2007 Scott Priegel Approved 00:10
SA060086 1866  COCKSCROW LN SA  03/09/2007 Scott Priegel Approved 00:10
SA070001 1015  CASTLEGATE LN SA  03/09/2007 Scott Priegel Approved 00:10
SW030167 18812  LOMAR LN SA  03/09/2007 Scott Priegel Approved 00:10
SW040065 9841  BRENTWOOD DR SA  03/09/2007 Scott Priegel Approved 00:10
SW040175 1022  LA LOMA DR SA  03/09/2007 Scott Priegel Approved 00:10
SW040179 1971  RUNNING BRANCH  TUS 03/09/2007 Scott Priegel Approved 00:10
SW040215 11761  SE SKYLINE DR SA  03/09/2007 Scott Priegel Approved 00:10
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SW050042 17952  THEODORA DR TUS 03/09/2007 Scott Priegel Approved 00:10
SW050089 12612  BUBBLING WELL RD SA  03/09/2007 Scott Priegel Approved 00:10
SW050160 11142  FENWICK PL SA  03/09/2007 Scott Priegel Approved 00:10
SW050312 17901  THEODORA DR TUS 03/09/2007 Scott Priegel Approved 00:10
SW060018 1842  PARK SKYLINE RD SA  03/09/2007 Scott Priegel Approved 00:10
SW060137 14401  LIVINGSTON ST TUS 03/09/2007 Scott Priegel Approved 00:10
SW060140 14072  STRATTON WY SA  03/09/2007 Scott Priegel Approved 00:10
SW060156 1851  LAS BRISAS DR SA  03/09/2007 Scott Priegel Approved 00:10
SW060203 10002  FOXRUN RD SA  03/09/2007 Scott Priegel Approved 00:10
SW060207 1245  LANDFAIR CI SA  03/09/2007 Scott Priegel Approved 00:10
SW060250 12552  EL ROY DR SA  03/09/2007 Scott Priegel Approved 00:10
SW060342 12371  ZIG ZAG WY TUS 03/09/2007 Scott Priegel Approved 00:10
SW060410 10121  COWAN HEIGHTS DR SA  03/09/2007 Scott Priegel Approved 00:10
SW060414 1561  WYNDHAM COURT RD SA  03/09/2007 Scott Priegel Approved 00:10
SW060418 11322  VISTA DEL LAGO  SA  03/09/2007 Scott Priegel Approved 00:10
SW070026 11801  HIGHVIEW DR SA  03/09/2007 Scott Priegel Approved 00:10
SW070058 14131  LIVINGSTON ST TUS 03/09/2007 Scott Priegel Approved 00:10
SA040046 10522  GREENBRIER RD SA  03/12/2007 Scott Priegel Approved 00:10
SA050023 12574  VISTA PANORAMA  SA  03/12/2007 Scott Priegel Approved 00:10
SA060052 12273  BAJA PANORAMA  SA  03/12/2007 Scott Priegel Approved 00:10
SA070009 13071  COTTONWOOD DR SA  03/12/2007 Scott Priegel Approved 00:10
SW030208 12862  PANORAMA PL SA  03/12/2007 Scott Priegel Approved 00:10
SW040040 18062  OAK RIDGE DR SA  03/12/2007 Scott Priegel Approved 00:10
SW040174 12336  BAJA PANORAMA  SA  03/12/2007 Scott Priegel Approved 00:10
SW040379 13031  MALENA DR SA  03/12/2007 Scott Priegel Approved 00:10
SW060046 10372  MIRAVISTA DR SA 03/12/2007 Scott Priegel Approved 00:10
SW060264 1232  EDGEVIEW DR SA  03/12/2007 Scott Priegel Approved 00:10
SW060302 13601  LAURINDA WY SA  03/12/2007 Scott Priegel Approved 00:10
SW060303 19321  SAYLOR TR SA  03/12/2007 Scott Priegel Approved 00:10
SW060322 12601  HINTON WY SA  03/12/2007 Scott Priegel Approved 00:10
SW060372 1002  LA LIMONAR RD SA  03/12/2007 Scott Priegel Approved 00:10
SW060421 13301  SHEPARD WY SA  03/12/2007 Scott Priegel Approved 00:10
SW070010 11062  GOLD STAR LN SA  03/12/2007 Scott Priegel Approved 00:10
SW070035 1192  BRADCLIFF DR SA  03/12/2007 Scott Priegel Approved 00:10
SW070055 19651  VISTA DEL VALLE  SA  03/12/2007 Scott Priegel Approved 00:10
SA030114 3051  DRUID LN LALM 03/13/2007 Scott Priegel Approved 00:10
SA050080 3161  TUCKER LN LALM 03/13/2007 Scott Priegel Approved 00:10
SW030201 3315  DRUID LN LALM 03/13/2007 Scott Priegel Approved 00:10
SW060019 2221  FOOTHILL BL SA  03/13/2007 Scott Priegel Approved 00:10
SW060172 10501  SHADY CANYON RD SA  03/13/2007 Scott Priegel Approved 00:10
SW060181 3051  WALKER LEE DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060197 2197  E LEMON HEIGHTS DR SA  03/13/2007 Scott Priegel Approved 00:10
SW060244 3118  SALMON DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060268 3121  SALMON DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060291 1841  WHITESTONE TR SA  03/13/2007 Scott Priegel Approved 00:10
SW060388 2872  TIGERTAIL DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060408 2682  SALMON DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW070008 3092  COPA DE ORO DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW070052 2722  BLUME DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW030232 1111  RANDALL AV LAH 03/14/2007 Scott Priegel Approved 00:10
SW040080 11841  WEMBLEY RD LALM 03/14/2007 Scott Priegel Approved 00:10
SW050094 4782  SANBERT ST PLA 03/14/2007 Scott Priegel Approved 00:10
SW050206 5731  STRADELLA AV YL  03/14/2007 Scott Priegel Approved 00:10
SW060143 3252  ST ALBANS DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW060223 2702  WOODSTOCK RD LALM 03/14/2007 Scott Priegel Approved 00:10
SW060265 19391  FRANCISCA WY YL  03/14/2007 Scott Priegel Approved 00:10
SW060309 2631  PIEDMONT AV LALM 03/14/2007 Scott Priegel Approved 00:10
SW060395 2641  MAIN WAY DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW070005 2851  BRIMHALL DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW070045 12032  WEATHERBY RD LALM 03/14/2007 Scott Priegel Approved 00:10
SW070049 12601  MARTHA ANN DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW050327 3311  ROSSMOOR WY LALM 03/15/2007 Scott Priegel
SW050371 3082  BURNEY PL LALM 03/15/2007 Scott Priegel Approved 00:10
SW060183 11372  DRYSDALE LN LALM 03/15/2007 Scott Priegel Approved 00:10
SW060200 2921  EDGELEY PL LALM 03/15/2007 Scott Priegel Approved 00:10
SW060245 11802  NEWBURY RD LALM 03/15/2007 Scott Priegel Approved 00:10
SW060276 3212  ORLANDO RD LALM 03/15/2007 Scott Priegel Approved 00:10
SW060331 11542  WEATHERBY RD LALM 03/15/2007 Scott Priegel Approved 00:10
SW070032 3311  ROSSMOOR WY LALM 03/15/2007 Scott Priegel Approved 00:10
GA030006 23235  REEF POINT DR IRVC 10/24/2006 Tim Hertel Approved 00:05 scheduled insp for NPDES-no problems
GA050010 22800  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:08 scheduled NPDESinsp.
GA050013 22701  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:15 scheduled NPDESinsp
GA050014 22556  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:20
GA050016 22577  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:15
GA050017 11  AVALON VISTA  IRVC 10/24/2006 Tim Hertel Approved 00:10
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GA050018 15  AVALON VISTA  IRVC 10/24/2006 Tim Hertel Approved 00:10
GB050095 2791  COPA DE ORO DR LALM 10/24/2006 Tim Hertel Approved 00:07
GB050112 10182  COWAN HEIGHTS DR SA  10/24/2006 Tim Hertel Approved 00:08
GB060085 1  PELICAN CREST DR IRVC 10/24/2006 Tim Hertel Approved 00:15
GB060085 1  PELICAN CREST DR IRVC 10/25/2006 Tim Hertel Request Cancelled 00:05
GA050025 9902  RANGEVIEW DR SA  11/03/2006 Jerry Anderson Reviewed 00:15
GB050011 1662  KIMBERWICKE DR SA  11/16/2006 Jerry Anderson Reviewed 00:15
GB050113 6  SEA GREENS  IRVC 12/08/2006 Tim Hertel Reviewed 00:10 no problems-e/c in place
GA050019 15847  LAMBERT RD BREA 01/19/2007 Jerry Anderson Denied ( No Superintendan    00:15
GA050019 15847  LAMBERT RD BREA 01/24/2007 Jerry Anderson Reviewed 01:00
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SW060068 4  HAMPSHIRE CT LDRA 07/10/2006 Scott Priegel Approved 00:10
SW060189 18  MISSION RIDGE RD LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060191 14  SAN LUIS OBISPO ST LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060196 20  BEACON PT LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060202 23  PORTALON CT LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060206 21  FLINTRIDGE AV LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060214 2  GALAXY ISLE  LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060205 15  BOBBY JONES LN CDC 07/14/2006 Scott Priegel Approved 00:10
SW060167 21  BECKER DR LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060170 8  RICKIE LN LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060171 5  SAN LUIS OBISPO ST LDRA 07/18/2006 Scott Priegel Correction ( See Correction Notice) 00:20
SW060174 9  ERIC ST LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060175 31  BASILICA PL LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060176 19  CHERRY HILLS DR CDC 07/18/2006 Scott Priegel Approved 00:10
SW060177 10  KANE LN LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060179 5  DEERFIELD PL TRAB 07/18/2006 Scott Priegel Approved 00:10
SW060180 18  ROSHELLE LN LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060185 8  OAK CANYON TR CDC 07/18/2006 Scott Priegel Approved 00:10
SW060186 19  BASILICA PL LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060187 14  GALAXY ISLE  LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060147 49  SNOW BUSH ST LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060149 27  BASILICA PL LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060150 5  FRIAR LN LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060153 32  Scarlet Maple DR LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060158 3  ERIC ST LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060164 6  STERLING GLEN  LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060165 18  ELISSA LN LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060145 20  RUNNING BROOK DR CDC 07/25/2006 Scott Priegel Approved 00:10
SW060161 15  PORTMARNOCH CT CDC 07/25/2006 Scott Priegel Approved 00:10
SW060171 5  SAN LUIS OBISPO ST LDRA 07/25/2006 Scott Priegel Approved 00:10
SW060076 21  BENT OAK  CDC 07/26/2006 Scott Priegel Approved 00:10
SW060077 4  SONGBIRD RD CDC 07/26/2006 Scott Priegel Approved 00:10
SW060079 20  MISSION RIDGE RD LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060083 12  SAN LUIS OBISPO ST LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060084 10  SAN LUIS OBISPO ST LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060085 2  WHITEHOLLOW  CDC 07/26/2006 Scott Priegel Approved 00:10
SW060087 12  CHAPARRAL CT LASF 07/26/2006 Scott Priegel Approved 00:10
SW060089 3  SAN LUIS OBISPO ST LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060090 12  BASILICA PL LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060091 43  Shively RD LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060096 17  PADRE PL LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060097 21  PLEASANTON LN LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060106 19  CAELUM CT CDC 07/26/2006 Scott Priegel Approved 00:10
SW060117 31532  VIA COYOTE  CDC 07/26/2006 Scott Priegel Approved 00:10
SW060109 20  COUSTEAU LN LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060110 47  CREEK VIEW RD CDC 08/08/2006 Scott Priegel Approved 00:10
SW060111 22  Baudin CR LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060114 9  HAVENHURST DR CDC 08/08/2006 Scott Priegel Approved 00:10
SW060115 10  HUBBARD WY CDC 08/08/2006 Scott Priegel Approved 00:10
SW060122 12  FAYETTE CI LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060124 18  KENT CT LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060126 9  KANE LN LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060128 5  WAVERLY PL LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060129 5  COPIOUS LN LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060131 5  BEACON PT LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060132 17  Chardonnay DR LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060134 5  BASILICA PL LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060139 9  CONSTELLATION WY CDC 08/08/2006 Scott Priegel Approved 00:10
SW060142 25  Scarlet Maple DR LDRA 08/08/2006 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060103 16  JOHN ST LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060108 1  SHEPHERD CT LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060113 4  FOX HOLE RD LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060116 15  FRIAR LN LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060099 1400  EMERALD BAY  LAG 08/10/2006 Scott Priegel Request Cancelled
SW060086 116  EMERALD BAY  LAG 08/11/2006 Scott Priegel Approved 00:10
SW060099 1400  EMERALD BAY  LAG 08/11/2006 Scott Priegel Approved 00:10
SW030153 11  PAMELA WY CDC 08/15/2006 Scott Priegel Approved 00:10
SW030181 20  LONG VIEW RD CDC 08/15/2006 Scott Priegel Approved 00:10
SW030227 22  SONGBIRD RD CDC 08/15/2006 Scott Priegel Approved 00:10
SW030262 11  SHARON LN CDC 08/15/2006 Scott Priegel Approved 00:10
SW040033 14  COASTAL OAK LN CDC 08/15/2006 Scott Priegel Approved 00:10
SW040105 15  FLAGSTONE  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040126 2  BLACK WALNUT  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040138 4  LONE WOLF  CDC 08/15/2006 Scott Priegel Approved 00:10
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SW040207 34  CAMBRIDGE CT CDC 08/15/2006 Scott Priegel Approved 00:10
SW040212 15  SEACLIFF  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040213 15  PEBBLE BEACH  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040231 8  ALTIMIRA  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040278 8  FLAT IRON RD CDC 08/15/2006 Scott Priegel Approved 00:10
SW040345 12  WAYFAIRE  LASF 08/15/2006 Scott Priegel Approved 00:10
SW040364 17  BENT OAK  CDC 08/15/2006 Scott Priegel Request Cancelled
SW040397 23  BRONCO ST CDC 08/15/2006 Scott Priegel Approved 00:10
SW040417 8  SUNNYDALE LN LASF 08/15/2006 Scott Priegel Approved 00:10
SW040041 31  Bainbridge AV LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040086 33  Sachem WY LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040111 36  THALIA ST LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040125 14  MAGNOLIA DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040133 2  CASTOR CT LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040150 6  Falabella DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040189 27  CHIMNEY LN LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040322 10  FOLIATE WY LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040326 1  MAGNOLIA DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040332 16  FALKNER DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW050053 4  HALLCREST DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW050064 5  FOX HOLE RD LDRA 08/16/2006 Scott Priegel Approved 00:10
SW050111 50  ROLLING RIDGE  LASF 08/16/2006 Scott Priegel Approved 00:10
SW050127 6  BELL PASTURE RD LDRA 08/16/2006 Scott Priegel Approved 00:10
SW020465 39  CAMBRIDGE CT CDC 08/17/2006 Scott Priegel Approved 00:10
SW020475 7  SUNNY SLOPE  LASF 08/17/2006 Scott Priegel Approved 00:10
SW020479 21  RUNNING BROOK DR CDC 08/17/2006 Scott Priegel Approved 00:10
SW020486 8  MARBLE CREEK LN CDC 08/17/2006 Scott Priegel Approved 00:10
SW030188 1  CANDLEWIND CT LDRA 08/17/2006 Scott Priegel Approved 00:10
SW030295 40  LEWISTON CT LDRA 08/17/2006 Scott Priegel Approved 00:10
SW030360 56  SKYWOOD ST LDRA 08/17/2006 Scott Priegel Approved 00:10
SW040005 32  DEERFIELD PL TRAB 08/17/2006 Scott Priegel Approved 00:10
SW050164 30832  VIA VISTA  CDC 08/17/2006 Scott Priegel Approved 00:10
SW050178 23201  VIA CELESTE  CDC 08/17/2006 Scott Priegel Approved 00:10
SW050186 22931  SONRIENTE TR CDC 08/17/2006 Scott Priegel Approved 00:10
SW050188 30845  VIA COLINAS  CDC 08/17/2006 Scott Priegel Approved 00:10
SW050197 15  BELL PASTURE RD LDRA 08/17/2006 Scott Priegel Approved 00:10
SW050323 16  KENT CT LDRA 08/17/2006 Scott Priegel Approved 00:10
SW020467 2  MERRILL HILL  LDRA 08/22/2006 Scott Priegel Approved 00:10
SW030474 6  Parliament PL LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050311 17  LULLABY CI LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050314 1  WHIPPOORWILL RD CDC 08/22/2006 Scott Priegel Approved 00:10
SW050317 15  KENT CT LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050330 49  FLINTRIDGE AV LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050347 12  BENT OAK  CDC 08/22/2006 Scott Priegel Approved 00:10
SW050366 5  CASTLETREE  LASF 08/22/2006 Scott Priegel Approved 00:10
SW050377 2  EPONA WY LDRA 08/22/2006 Scott Priegel Approved 00:10
SW040339 106  EMERALD BAY  LAG 08/28/2006 Scott Priegel Approved 00:10
SW050382 8  GALAXY ISLE  LDRA 08/29/2006 Scott Priegel Approved 00:10
SW060035 2  EPONA WY LDRA 08/29/2006 Scott Priegel Approved 00:10
SW050403 2  SHASTA CT LASF 08/30/2006 Scott Priegel Approved 00:10
SW060033 32  CHISHOLM TR TRAB 08/30/2006 Scott Priegel Approved 00:10
SW060036 31021  VIA COLINAS  CDC 08/30/2006 Scott Priegel Approved 00:10
SW060040 31301  TRIGO TR CDC 08/30/2006 Scott Priegel Approved 00:10
SW060043 31192  VIA COLINAS  CDC 08/30/2006 Scott Priegel Approved 00:10
SW050384 2  HALLCREST DR LDRA 09/08/2006 Scott Priegel Approved 00:10
SW050400 5  RICKIE LN LDRA 09/08/2006 Scott Priegel Approved 00:10
SW060010 6  FRANCISCAN CT LDRA 09/08/2006 Scott Priegel Approved 00:10
SW060047 4  CRESTMONT CT LDRA 09/08/2006 Scott Priegel Approved 00:10
SW060055 1  DEVONWOOD DR CDC 09/12/2006 Scott Priegel Approved 00:10
SW060023 7  FAYETTE CI LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060056 7  KENT CT LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060059 16  ELISSA LN LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060063 8  FOREST ST LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060068 4  HAMPSHIRE CT LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060070 17  GALAXY ISLE  LDRA 09/14/2006 Scott Priegel Approved 00:10
SW050324 174  EMERALD BAY  LAG 09/25/2006 Scott Priegel Approved 00:10
RW060056 116  EMERALD BAY  LAG 10/19/2006 Ed Hernandez Request Cancelled
DM060062 11  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS031779 110  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:15
RS040297 106  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS040847 73  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS050099 136  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS051258 116  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:25
RS051926 174  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:20
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RS060163 46  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS060368 94  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS060467 105  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS061032 95  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RW060381 77  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS040727 405  EMERALD BAY  LAG 10/25/2006 Scott Priegel Approved 00:10
RS041136 319  EMERALD BAY  LAG 10/25/2006 Scott Priegel Correction ( See Correction Notice) 00:40
RS051913 245  EMERALD BAY  LAG 10/25/2006 Scott Priegel Approved 00:10
RS052030 333  EMERALD BAY  LAG 10/25/2006 Scott Priegel Approved 00:10
RS060467 105  EMERALD BAY  LAG 10/25/2006 Scott Priegel Correction ( See Correction Notice) 00:55
RS041572 924  EMERALD BAY  LAG 10/26/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS041872 828  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RS050283 804  EMERALD BAY  LAG 10/26/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS051412 1103  EMERALD BAY  LAG 10/26/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS051757 1008  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RS052242 813  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RS060163 46  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RW050307 1400  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RW060330 805  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
NR050040 27877 M1-M4 TAMARACK LN LDRA 10/30/2006 Scott Priegel Approved 00:20
NR050202 1  AURA LN LDRA 10/30/2006 Scott Priegel Denied ( Work Not Ready) 00:13
NR050323 29597  MICHAEL RD LDRA 10/30/2006 Scott Priegel Correction ( See Correction Notice) 00:15
NR060094 27968  ADELE ST LDRA 10/30/2006 Scott Priegel Approved 00:15
NR060095 27968  JULIA ST LDRA 10/30/2006 Scott Priegel Approved 00:15
NR060379 28183  KELLY LN LDRA 10/30/2006 Scott Priegel Approved 00:15
RT030811 5  HARLEQUIN ST LDRA 10/30/2006 Scott Priegel Approved 00:10
RT030812 3  HARLEQUIN ST LDRA 10/30/2006 Scott Priegel Approved 00:10
RT050259 2  EVANSTON PL LDRA 10/30/2006 Scott Priegel Approved 00:10
RT050260 1  EVANSTON PL LDRA 10/30/2006 Scott Priegel Approved 00:10
RS041136 319  EMERALD BAY  LAG 10/31/2006 Scott Priegel Approved 00:10
NR050273 999  Corporate DR LDRA 11/01/2006 Scott Priegel Correction ( See Correction Notice) 00:50
NR060086 777  Corporate DR LDRA 11/01/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RT030975 7  HAMMOND RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT030976 5  HAMMOND RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT030977 3  HAMMOND RD LDRA 11/02/2006 Scott Priegel Approved 00:05
RT040980 23  KELLY LN LDRA 11/02/2006 Scott Priegel Approved 00:10
RT040981 21  KELLY LN LDRA 11/02/2006 Scott Priegel Approved 00:10
RT041038 12  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041039 15  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041040 11  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041041 9  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041042 7  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT041043 5  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT041044 3  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT041045 1  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT050011 7  CAMBRIDGE RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050116 10  CONNOR CT LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050117 8  CONNOR CT LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050146 2  PISTORIA LN LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050192 1  HAMMOND RD LDRA 11/02/2006 Scott Priegel Denied ( No Plans on Job) 00:20
RT050198 24  WALTHAM RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050199 22  WALTHAM RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050283 22  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050284 24  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050285 28  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050286 30  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050287 31  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050288 29  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050289 27  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050290 25  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050291 23  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050292 21  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050293 19  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050348 10  PISTORIA LN LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050349 12  PISTORIA LN LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060001 26  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060002 24  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060003 2  ANDROMEDA ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060004 4  ANDROMEDA ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060007 23  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060008 25  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050192 1  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:08
RT050193 2  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:08
RT050194 4  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:08
RT050195 6  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:07
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RT050196 8  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT050197 10  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT050424 8  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050425 10  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050426 12  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050427 14  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050428 1  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050460 21  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050461 19  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050462 17  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050463 15  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050464 11  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050465 9  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050466 7  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050467 5  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050468 3  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050469 1  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050470 19  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050471 17  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050472 15  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050473 11  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050474 9  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050475 7  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050476 5  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050477 2  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
RT050478 4  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
RT050479 6  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
RT050480 8  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
RT050528 9  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:04
RT050529 7  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050530 5  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050531 2  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050532 4  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050533 6  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050534 8  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050535 10  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050409 1  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050410 8  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050411 14  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050412 16  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050413 18  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT060034 12  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060035 14  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060036 16  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060037 18  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060038 20  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060039 19  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060048 2  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060049 4  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060050 6  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060051 8  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060052 10  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
NR050202 1  AURA LN LDRA 11/07/2006 Scott Priegel Correction ( See Correction Notice) 00:30
NR050323 29597  MICHAEL RD LDRA 11/07/2006 Scott Priegel Approved 00:10
RT060026 1  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060027 3  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060028 5  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060029 7  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060030 6  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060031 4  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060032 2  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060040 11  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060041 15  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060042 17  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060043 16  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060044 12  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060045 10  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060046 8  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
NR050388 1101  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
NR050389 1501  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
NR050390 1701  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
NR050391 1901  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
RS040847 73  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
RS050099 136  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
RS051412 1103  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
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RS060467 105  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
NR040229 30901  OSO PK CDC 11/09/2006 Scott Priegel Approved 00:10
NR050202 1  AURA LN LDRA 11/09/2006 Scott Priegel Approved 00:23
NR060380 25031  PANORAMA  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060496 5  RUNNING BROOK DR CDC 11/09/2006 Scott Priegel Approved 00:10
RS060535 16  LUSITANO  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060642 24  TORREY PINES  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060668 5  DOUGLASS DR CDC 11/09/2006 Scott Priegel Approved 00:10
RS060697 1  DEVONWOOD DR CDC 11/09/2006 Scott Priegel Approved 00:10
RS060776 16  BORDEAUX  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060807 9  BRENTWOOD  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060858 2  WHITEHOLLOW  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060891 5  KEATS CT CDC 11/09/2006 Scott Priegel Approved 00:10
RS061049 31672  VIA PATO  CDC 11/09/2006 Scott Priegel Approved 00:10
RS061050 15  PORTMARNOCH CT CDC 11/09/2006 Scott Priegel Approved 00:10
RS061065 23542  VIA HALCON  CDC 11/09/2006 Scott Priegel Approved 00:10
RT050460 21  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050461 19  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050462 17  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050463 15  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050464 11  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050465 9  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050466 7  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050467 5  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050468 3  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050469 1  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050470 19  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:01
RT050471 17  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:01
RT050472 15  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050473 11  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050474 9  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050475 7  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050476 5  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050477 2  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050478 4  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050479 6  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050480 8  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RS041572 924  EMERALD BAY  LAG 11/13/2006 Scott Priegel Approved 00:10
RS050283 804  EMERALD BAY  LAG 11/13/2006 Scott Priegel Approved 00:10
RS061014 31021  VIA COLINAS  CDC 11/13/2006 Scott Priegel Approved 00:10
RS061130 38  GOLDMINE ST CDC 11/13/2006 Scott Priegel Approved 00:10
RS061232 33  CHARLESTON LN CDC 11/13/2006 Scott Priegel Approved 00:10
RS061246 7  DEVONWOOD DR CDC 11/13/2006 Scott Priegel Approved 00:10
RS061282 11  AUGUSTA  CDC 11/13/2006 Scott Priegel Approved 00:10
RS061375 15  BOBBY JONES LN CDC 11/13/2006 Scott Priegel Approved 00:10
RS061382 19  CAELUM CT CDC 11/13/2006 Scott Priegel Approved 00:10
NR050273 999  Corporate DR LDRA 11/14/2006 Scott Priegel Approved 00:15
NR060086 777  Corporate DR LDRA 11/14/2006 Scott Priegel Approved 00:15
RS061336 42  KINGFISHER CT CDC 11/14/2006 Scott Priegel Approved 00:10
RS061454 17  RIVIERA  CDC 11/14/2006 Scott Priegel Approved 00:10
RS061631 5  BLACKHAWK  CDC 11/14/2006 Scott Priegel Approved 00:10
RS061691 23  RIVIERA  CDC 11/14/2006 Scott Priegel Approved 00:10
RT050192 1  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050193 2  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050194 4  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050195 6  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050196 8  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050197 10  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT060034 12  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060035 14  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060036 16  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060037 18  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060038 20  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060039 19  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060048 2  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060049 4  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060050 6  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060051 8  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060052 10  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
NR050163 18751  LAGUNA CANYON RD LAG 11/16/2006 Scott Priegel Approved 00:15
RS041133 11  MANCHESTER CT CDC 11/16/2006 Scott Priegel Approved 00:10
RS050671 9  HARTFORD CT CDC 11/16/2006 Scott Priegel Approved 00:10
RS051012 5  PINE VALLEY  CDC 11/16/2006 Scott Priegel Approved 00:10
RS052000 23  PORTMARNOCH CT CDC 11/16/2006 Scott Priegel Approved 00:10
RS052228 31742  CONTIJO WY CDC 11/16/2006 Scott Priegel Approved 00:10
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RS060093 10  TUCSON  CDC 11/16/2006 Scott Priegel Approved 00:10
RS060308 24  BRENTANO DR CDC 11/16/2006 Scott Priegel Approved 00:10
RS061508 4  GOOSEBERRY CT CDC 11/16/2006 Scott Priegel Approved 00:10
RW060427 145  EMERALD BAY  LAG 11/16/2006 Scott Priegel Approved 00:20
RW060638 1  LADBROOK GROVE  CDC 11/16/2006 Scott Priegel Approved 00:10
RS021211 31981 VIA GALLO CDC 11/27/2006 Scott Priegel Approved 00:10
RS023531 23252  VIA DORADO  CDC 11/27/2006 Scott Priegel Approved 00:10
RS040823 31661  VIA COYOTE  CDC 11/27/2006 Scott Priegel Approved 00:10
RS041418 30822  VIA VISTA  CDC 11/27/2006 Scott Priegel Approved 00:10
RS041964 23611  VIA AGUILA  CDC 11/27/2006 Scott Priegel Correction ( See Correction Notice) 00:25
RS042345 31932  VIA COYOTE  CDC 11/27/2006 Scott Priegel Approved 00:10
RS050589 31911  VIOLETA LN CDC 11/27/2006 Scott Priegel Approved 00:10
RS050867 31891  VIA OSO  CDC 11/27/2006 Scott Priegel Approved 00:10
RS050952 31971  VIA GALLO  CDC 11/27/2006 Scott Priegel Approved 00:10
RS051075 4  VIA TERRACALETA  CDC 11/27/2006 Scott Priegel Approved 00:10
RS051283 31776  VIA PERDIZ  CDC 11/27/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS051930 23201  VIA CELESTE  CDC 11/27/2006 Scott Priegel Approved 00:10
RS040303 30845  VIA COLINAS  CDC 11/29/2006 Scott Priegel Approved 00:20
RS041091 31841  APUESTO WY CDC 11/29/2006 Scott Priegel Approved 00:15
RS041487 31831  VIA COYOTE  CDC 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS041963 31651  VIA COYOTE  CDC 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS042332 15  CHISHOLM TR TRAB 11/29/2006 Scott Priegel Approved 00:10
RS042351 20722  TRABUCO OAKS DR TRAB 11/29/2006 Scott Priegel Approved 00:10
RS051018 18  CALLE DE PRINCESA  CDC 11/29/2006 Scott Priegel Approved 00:10
RS051753 30843  VIA COLINAS  CDC 11/29/2006 Scott Priegel Approved 00:10
RS051941 25  ROLLING HILLS  CDC 11/29/2006 Scott Priegel Approved 00:10
RS052003 20482  TRABUCO OAKS DR TRAB 11/29/2006 Scott Priegel Approved 00:10
RS060040 20262  TRABUCO OAKS DR TRAB 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:25
RS060056 32021  VIA OSO  CDC 11/29/2006 Scott Priegel Approved 00:10
RS060274 20502  ROSE CANYON RD TRAB 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS060422 18  NORTHAMPTON PL CDC 11/29/2006 Scott Priegel Approved 00:10
RS060720 30841  VIA COLINAS  CDC 11/29/2006 Scott Priegel Approved 00:10
RS061235 6  YELLOWPINE LN TRAB 11/29/2006 Scott Priegel Approved 00:10
RW040514 19601  LIVE OAK CANYON RD TRAB 11/29/2006 Scott Priegel Approved 00:10
RW050466 3  VIA PRESEA  CDC 11/29/2006 Scott Priegel Approved 00:10
RW060503 31812  VIOLETA LN CDC 11/29/2006 Scott Priegel Approved 00:10
RS052187 15  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:15
RS060051 17  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:10 Windy and sunny
RS060152 1  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:20
RS060302 17  ALEXA LN LDRA 11/30/2006 Ed Hernandez Approved 00:20
RS060633 92  BELL PASTURE RD LDRA 11/30/2006 Ed Hernandez Correction ( See Correction Notice) 00:20 Windy and sunny
RS060686 33  ABYSSINIAN WY LDRA 11/30/2006 Ed Hernandez Approved 00:16
RS061146 2  BECKER DR LDRA 11/30/2006 Ed Hernandez Approved 00:10
RS061349 10  Beechtree ST LDRA 11/30/2006 Ed Hernandez Approved 00:16 Windy and sunny
RS061352 33  BASILICA PL LDRA 11/30/2006 Ed Hernandez Approved 00:10
RS061520 25  ANNA LN LDRA 11/30/2006 Ed Hernandez Approved 00:15 Windy and sunny
RS061699 33  BASILICA PL LDRA 11/30/2006 Ed Hernandez Approved 00:10
RW050049 2  ANDROMEDA ISLE  LDRA 11/30/2006 Ed Hernandez Approved 00:15 Windy and sunny
RW060570 9  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:15
RW060571 9  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:10 Windy and sunny
RS060933 7  DRACKERT LN LDRA 12/01/2006 Ed Hernandez Approved 00:08
RS061207 20  Clydesdale DR LDRA 12/01/2006 Ed Hernandez Approved 00:20
RS061212 8  DOWNING ST LDRA 12/01/2006 Ed Hernandez Approved 00:08
RS061233 9  DRACKERT LN LDRA 12/01/2006 Ed Hernandez Approved 00:08
RW060134 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06 Walls not ready.
RW060135 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06
RW060136 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06
RW060137 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06
RW060138 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06 Walls not ready.
RW060139 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:26 Walls not ready.
RW060495 45  DOWNING ST LDRA 12/01/2006 Ed Hernandez Approved 00:08
NR050388 1101  Corporate DR LDRA 12/05/2006 Scott Priegel Approved 00:10
RS051154 832  EMERALD BAY  LAG 12/05/2006 Scott Priegel Approved 00:15
NR050389 1501  Corporate DR LDRA 12/06/2006 Scott Priegel Approved 00:05
NR050390 1701  Corporate DR LDRA 12/06/2006 Scott Priegel Approved 00:05
NR050391 1901  Corporate DR LDRA 12/06/2006 Scott Priegel Approved 00:05
RS050314 5  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Approved 00:15
RS051562 2  FOREST ST LDRA 12/06/2006 Ed Hernandez Approved 00:15
RS051564 2  FOREST ST LDRA 12/06/2006 Ed Hernandez Approved 00:15 Sunny day

RS051670 4  FRANCISCAN CT LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15 Sand bags,drain protection,BMP's

RS052064 2  FRANCISCAN CT LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15
RS052131 11  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15 Need better BMP.

RS060103 20  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15 Sand bags,drain protection,BMP's

RS060230 4  CRESTMONT CT LDRA 12/06/2006 Ed Hernandez Request Cancelled
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RS060239 15  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Approved 00:15
RS060952 45  DOWNING ST LDRA 12/06/2006 Ed Hernandez Request Cancelled
RS061212 8  DOWNING ST LDRA 12/06/2006 Ed Hernandez Request Cancelled
RS061453 31232  VIA COLINAS  CDC 12/06/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RW060093 4  FRIAR LN LDRA 12/06/2006 Ed Hernandez Approved 00:15
RW060221 5  FRIAR LN LDRA 12/06/2006 Ed Hernandez Approved 00:15
RW060470 15  FRIAR LN LDRA 12/06/2006 Ed Hernandez Approved 00:15
RW060495 45  DOWNING ST LDRA 12/06/2006 Ed Hernandez Request Cancelled
RW060525 4  DAWNWOOD  LDRA 12/06/2006 Ed Hernandez Request Cancelled

RS051563 5  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RS051856 1  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Approved 00:12 BMP'S OK

RS051945 8  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:10
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RS052354 11  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Approved 00:10

RS061639 17  FOX HOLE RD LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RW040446 29215  ETHEREAL ST LDRA 12/07/2006 Ed Hernandez Request Cancelled
RW050529 11  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Approved 00:10 BMP's ok

RW060001 8  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:10
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RW060002 8  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:10
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RW060134 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05
RW060135 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05
RW060136 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05 Work not started
RW060137 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05 Work not started
RW060138 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05
RW060139 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05

RW060449 5  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RW060450 5  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

RS052033 18  GARDENIA ST LDRA 12/08/2006 Ed Hernandez Approved 00:15 sunny
RS060112 4  GALAXY ISLE  LDRA 12/08/2006 Ed Hernandez Request Cancelled
RS060316 4  GALAXY ISLE  LDRA 12/08/2006 Ed Hernandez Request Cancelled
RS061677 4  GALAXY ISLE  LDRA 12/08/2006 Ed Hernandez Request Cancelled
RW050355 24  KELLY LN LDRA 12/08/2006 Ed Hernandez Approved 00:15 sunny
RW050356 3  KATHRYN LN LDRA 12/08/2006 Ed Hernandez Approved 00:15 sunny
RW050429 43  MICHAEL RD LDRA 12/08/2006 Ed Hernandez Approved 00:15 sunny
RW050430 41  MICHAEL RD LDRA 12/08/2006 Ed Hernandez Approved 00:15 sunny
RW060035 1  KENT CT LDRA 12/08/2006 Ed Hernandez Approved 00:15 Sunny day
RW060143 19  LENNOX CT LDRA 12/08/2006 Ed Hernandez Approved 00:15 Sunny
RS050320 20  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Approved 00:10
RS050816 18  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Approved 00:10
RS052132 14  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS052353 8  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Approved 00:08
RS060991 17  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061010 18  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061019 20  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061418 7  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061583 11  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061585 9  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061596 15  PADRE PL LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061630 31  PORTALON CT LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050326 17  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050327 15  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050328 11  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050329 9  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050330 7  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050331 5  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050332 3  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050333 1  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RS051862 6  SURREY FARM WY LDRA 12/12/2006 Scott Priegel Approved 00:10
RS052016 22  SKY RANCH RD LDRA 12/12/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS060401 12  SAN LUIS OBISPO ST LDRA 12/12/2006 Scott Priegel Approved 00:10
RS060584 5  WAVERLY PL LDRA 12/12/2006 Scott Priegel Approved 00:10
RS060597 26  SKY RANCH RD LDRA 12/12/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS061535 31  TRANQUILITY PL LDRA 12/12/2006 Scott Priegel Approved 00:10
RS061725 9  WELBE CR LDRA 12/12/2006 Scott Priegel Approved 00:10
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RS061779 7  STARLIGHT ISLE  LDRA 12/12/2006 Scott Priegel Approved 00:10
RS061857 16  STARLIGHT ISLE  LDRA 12/12/2006 Scott Priegel Approved 00:10
RW050147 11  SAM ST LDRA 12/12/2006 Scott Priegel Approved 00:10
RW050366 28318  SKY RANCH RD LDRA 12/12/2006 Scott Priegel Approved 00:10
RS041487 31831  VIA COYOTE  CDC 12/13/2006 Scott Priegel Approved 00:10
RS041963 31651  VIA COYOTE  CDC 12/13/2006 Scott Priegel Approved 00:10
RS041964 23611  VIA AGUILA  CDC 12/13/2006 Scott Priegel Approved 00:10
RS051283 31776  VIA PERDIZ  CDC 12/13/2006 Scott Priegel Approved 00:10
RS060040 20262  TRABUCO OAKS DR TRAB 12/13/2006 Scott Priegel Approved 00:10
RS060274 20502  ROSE CANYON RD TRAB 12/13/2006 Scott Priegel Approved 00:10
RS052016 22  SKY RANCH RD LDRA 12/27/2006 Scott Priegel Approved 00:10
RS052132 14  MISSION RIDGE RD LDRA 12/27/2006 Scott Priegel Approved 00:10
RS060597 26  SKY RANCH RD LDRA 12/27/2006 Scott Priegel Approved 00:10
RS061453 31232  VIA COLINAS  CDC 12/27/2006 Scott Priegel Approved 00:10
DM060083 171  EMERALD BAY  LAG 01/09/2007 Scott Priegel Approved 00:10
RW060427 145  EMERALD BAY  LAG 01/09/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RW060427 145  EMERALD BAY  LAG 01/10/2007 Scott Priegel Approved 00:10
RS060802 98  EMERALD BAY  LAG 01/11/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS060852 253  EMERALD BAY  LAG 01/11/2007 Scott Priegel Approved 00:20
RT030811 5  HARLEQUIN ST LDRA 01/17/2007 Scott Priegel Approved 00:10
RT040977 1  KATY ROSE LN LDRA 01/17/2007 Scott Priegel Approved 00:07
RT040978 5  KATY ROSE LN LDRA 01/17/2007 Scott Priegel Approved 00:07
RT040979 11  KATY ROSE LN LDRA 01/17/2007 Scott Priegel Approved 00:06
RT050460 21  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:04
RT050461 19  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:04
RT050462 17  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:04
RT050463 15  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050464 11  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050465 9  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050466 7  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050467 5  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050468 3  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050470 19  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050471 17  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050472 15  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050473 11  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050474 9  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050475 7  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050476 5  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050477 2  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050478 4  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050479 6  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050480 8  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060026 1  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:04
RT060027 3  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:03
RT060028 5  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060029 7  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060030 6  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060031 4  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060032 2  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060040 11  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060041 15  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060042 17  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060043 16  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060044 12  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060045 10  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060046 8  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060122 21  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060123 19  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060124 17  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060125 15  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060126 11  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060127 9  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060128 7  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060129 5  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060130 3  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060131 1  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT040980 23  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:08
RT040981 21  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT050011 7  CAMBRIDGE RD LDRA 01/18/2007 Scott Priegel Approved 00:10
RT050146 2  PISTORIA LN LDRA 01/18/2007 Scott Priegel Approved 00:05
RT050147 4  PISTORIA LN LDRA 01/18/2007 Scott Priegel Approved 00:06
RT050148 6  PISTORIA LN LDRA 01/18/2007 Scott Priegel Approved 00:06
RT050285 28  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050286 30  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
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RT050287 31  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050288 29  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050289 27  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050290 25  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050348 10  PISTORIA LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050349 12  PISTORIA LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050522 10  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050523 8  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050524 6  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050525 4  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050526 2  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050527 1  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050528 9  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050529 7  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050530 5  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050531 2  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050532 4  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050533 6  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050534 8  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050535 10  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050536 1  CAMBRIDGE RD LDRA 01/18/2007 Scott Priegel Approved 00:06
RT060048 2  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060049 4  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060050 6  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060051 8  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060052 10  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060001 26  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
RT060002 24  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
RT060003 2  ANDROMEDA ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:07
RT060004 4  ANDROMEDA ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:07
RT060006 3  ANDROMEDA ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:06
RT060007 23  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
RT060008 25  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
NR050273 999  Corporate DR LDRA 01/24/2007 Scott Priegel Correction ( See Correction Notice) 00:30
NR050388 1101  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:15
NR050389 1501  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:10
NR050390 1701  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:10
NR050391 1901  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060063 29597  MICHAEL RD LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060086 777  Corporate DR LDRA 01/24/2007 Scott Priegel Correction ( See Correction Notice) 00:30
NR060094 27968  ADELE ST LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060095 27968  JULIA ST LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060379 28183  KELLY LN LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060380 25031  PANORAMA  CDC 01/24/2007 Scott Priegel Approved 00:10
RS051715 110  PANORAMA  CDC 01/24/2007 Scott Priegel Approved 00:10
RS060496 5  RUNNING BROOK DR CDC 01/24/2007 Scott Priegel Approved 00:10
RS060697 1  DEVONWOOD DR CDC 01/24/2007 Scott Priegel Approved 00:10
RS061246 7  DEVONWOOD DR CDC 01/24/2007 Scott Priegel Approved 00:10
RS061781 42  WATER LILY WY CDC 01/24/2007 Scott Priegel Approved 00:10
RW060703 10  ADDINGTON PL CDC 01/24/2007 Scott Priegel Approved 00:10
NR060520 32250  LA PATA AV SJC 01/25/2007 Scott Priegel Approved 00:10
RS050920 5  KEATS CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS051941 25  ROLLING HILLS  CDC 01/25/2007 Scott Priegel Approved 00:10
RS052000 23  PORTMARNOCH CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS052078 9  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:08 Sunny
RS060093 10  TUCSON  CDC 01/25/2007 Scott Priegel Approved 00:10
RS060152 1  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:14 Sunny
RS060302 17  ALEXA LN LDRA 01/25/2007 Ed Hernandez Approved 00:15 Sunny
RS060308 24  BRENTANO DR CDC 01/25/2007 Scott Priegel Approved 00:10
RS060422 18  NORTHAMPTON PL CDC 01/25/2007 Scott Priegel Approved 00:10
RS060633 92  BELL PASTURE RD LDRA 01/25/2007 Ed Hernandez Approved 00:20 Sunny
RS060642 24  TORREY PINES  CDC 01/25/2007 Scott Priegel Approved 00:10
RS060807 9  BRENTWOOD  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061050 15  PORTMARNOCH CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS061185 41  PANORAMA  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061282 11  AUGUSTA  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061352 33  BASILICA PL LDRA 01/25/2007 Ed Hernandez Approved 00:15 Sunny
RS061508 4  GOOSEBERRY CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS061691 23  RIVIERA  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061734 12  WRANGLER CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS061777 17  RIVIERA  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061792 4  VAN GOGH WY CDC 01/25/2007 Scott Priegel Approved 00:10
RS061919 15  ANNA LN LDRA 01/25/2007 Ed Hernandez Approved 00:15 Sunny
RS062005 8  BRITTLESTAR RD LDRA 01/25/2007 Ed Hernandez Approved 00:15 Sunny
RS062006 8  BRITTLESTAR RD LDRA 01/25/2007 Ed Hernandez Approved 00:10 Sunny
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RW060570 9  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:08 Sunny
RW060571 9  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:08 Sunny
RW060686 11  ANNA LN LDRA 01/25/2007 Ed Hernandez Approved 00:15 Sunny
RS052187 15  BROKEN ARROW ST LDRA 01/26/2007 Ed Hernandez Approved 00:15 Sunny-clear day
RS060051 17  BROKEN ARROW ST LDRA 01/26/2007 Ed Hernandez Approved 00:15 Sunny-clear day
RS060802 98  EMERALD BAY  LAG 01/26/2007 Scott Priegel Approved 00:10
RS060952 45  DOWNING ST LDRA 01/26/2007 Ed Hernandez Approved 00:08 Sunny-clear day
RS061205 14  CORAL BLUE ST LDRA 01/26/2007 Ed Hernandez Approved 00:15 Sunny-clear day
RS061206 4  CORAL BLUE ST LDRA 01/26/2007 Ed Hernandez Approved 00:15 Sunny-clear day
RS061207 20  Clydesdale DR LDRA 01/26/2007 Ed Hernandez Approved 00:10 Sunny-clear day
RS061208 20  Clydesdale DR LDRA 01/26/2007 Ed Hernandez Approved 00:10 Sunny-clear day
RS061212 8  DOWNING ST LDRA 01/26/2007 Ed Hernandez Approved 00:12 Sunny-clear day
RS061690 4  DAWNWOOD  LDRA 01/26/2007 Ed Hernandez Approved 00:15 Sunny-clear day
RT050460 21  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:02
RT050461 19  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050462 17  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050463 15  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050464 11  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050465 9  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050466 7  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050467 5  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050468 3  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060122 21  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060123 19  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060124 17  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060125 15  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060126 11  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060127 9  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060128 7  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060129 5  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060130 3  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060131 1  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RW060495 45  DOWNING ST LDRA 01/26/2007 Ed Hernandez Approved 00:10 Sunny-clear day
RS021211 31981 VIA GALLO CDC 01/29/2007 Scott Priegel Approved 00:10
RS040823 31661  VIA COYOTE  CDC 01/29/2007 Scott Priegel Approved 00:10
RS041133 11  MANCHESTER CT CDC 01/29/2007 Scott Priegel Approved 00:10
RS041487 31831  VIA COYOTE  CDC 01/29/2007 Scott Priegel Approved 00:10
RS041963 31651  VIA COYOTE  CDC 01/29/2007 Scott Priegel Approved 00:10
RS050589 31911  VIOLETA LN CDC 01/29/2007 Scott Priegel Approved 00:10
RS050867 31891  VIA OSO  CDC 01/29/2007 Scott Priegel Approved 00:10
RS050952 31971  VIA GALLO  CDC 01/29/2007 Scott Priegel Approved 00:10
RS051018 18  CALLE DE PRINCESA  CDC 01/29/2007 Scott Priegel Approved 00:10
RS051075 4  VIA TERRACALETA  CDC 01/29/2007 Scott Priegel Approved 00:10
RS051776 23082  MARAVILLA LN CDC 01/29/2007 Scott Priegel Approved 00:10
RS052272 12  OAK CANYON TR CDC 01/29/2007 Scott Priegel Correction ( See Correction Notice) 00:20
RS061336 42  KINGFISHER CT CDC 01/29/2007 Scott Priegel Approved 00:10
RT050285 28  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:02
RT050286 30  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:02
RT050287 31  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050288 29  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050289 27  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050290 25  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050348 10  PISTORIA LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050349 12  PISTORIA LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050470 19  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050471 17  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050472 15  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050473 11  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050474 9  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050475 7  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050476 5  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050477 2  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050478 4  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050479 6  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050480 8  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:02
RT050522 10  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050523 8  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050524 6  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050525 4  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050526 2  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050527 1  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050528 9  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050529 7  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050530 5  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050531 2  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01

0037773



Permit No. Address Insp. Date Inspector Result Insp. Time Inspector Comments

RDMD/Planning and Development Services
NPDES Inspection Activity Report 2006-07 Reporting Period

Inspection Type: 901, Region: San Diego

RT050532 4  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050533 6  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050534 8  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050535 10  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RW060641 1  LADBROOK GROVE  CDC 01/29/2007 Scott Priegel Approved 00:10
RW060682 14  BRENTWOOD  CDC 01/29/2007 Scott Priegel Approved 00:10
RS023531 23252  VIA DORADO  CDC 01/30/2007 Scott Priegel Approved 00:10
RS032256 31921  APUESTO WY CDC 01/30/2007 Scott Priegel Approved 00:10
RS041091 31841  APUESTO WY CDC 01/30/2007 Scott Priegel Approved 00:10
RS052244 31912  VIA FAISAN  CDC 01/30/2007 Scott Priegel Approved 00:10
RS052281 31621  VIA COYOTE  CDC 01/30/2007 Scott Priegel Approved 00:10
RS060056 32021  VIA OSO  CDC 01/30/2007 Scott Priegel Approved 00:10
RS060673 48  CASTLETREE  LASF 01/30/2007 Scott Priegel Approved 00:10
RS060745 23451  VIA ALONDRA  CDC 01/30/2007 Scott Priegel Approved 00:10
RS060856 2  SHASTA CT LASF 01/30/2007 Scott Priegel Approved 00:10
RS061049 31672  VIA PATO  CDC 01/30/2007 Scott Priegel Approved 00:10
RS061422 31731  VIA COYOTE  CDC 01/30/2007 Scott Priegel Approved 00:10
RS061453 31232  VIA COLINAS  CDC 01/30/2007 Scott Priegel Approved 00:10
RS061740 32  ROLLING RIDGE  LASF 01/30/2007 Scott Priegel Approved 00:10
RS061917 10  BLACKHAWK  CDC 01/30/2007 Scott Priegel Approved 00:20
RW050466 3  VIA PRESEA  CDC 01/30/2007 Scott Priegel Approved 00:10
RW060503 31812  VIOLETA LN CDC 01/30/2007 Scott Priegel Approved 00:10
RS040303 30845  VIA COLINAS  CDC 01/31/2007 Scott Priegel Approved 00:10
RS041964 23611  VIA AGUILA  CDC 01/31/2007 Scott Priegel Approved 00:10
RS042332 15  CHISHOLM TR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS051283 31776  VIA PERDIZ  CDC 01/31/2007 Scott Priegel Approved 00:10
RS052003 20482  TRABUCO OAKS DR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS060040 20262  TRABUCO OAKS DR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS060274 20502  ROSE CANYON RD TRAB 01/31/2007 Scott Priegel Approved 00:10
RS060720 30841  VIA COLINAS  CDC 01/31/2007 Scott Priegel Approved 00:10
RS060933 7  DRACKERT LN LDRA 01/31/2007 Ed Hernandez Approved 00:12 Cloudy
RS061869 4  SUGARPINE DR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS061984 30822  VIA VISTA  CDC 01/31/2007 Scott Priegel Approved 00:10
RW040514 19601  LIVE OAK CANYON RD TRAB 01/31/2007 Scott Priegel Approved 00:10
RW050225 30892  TRABUCO CANYON RD TRAB 01/31/2007 Scott Priegel Approved 00:10
RW060133 31021  VIA COLINAS  CDC 01/31/2007 Scott Priegel Approved 00:10
RW060736 7  SAUSALITO DR CDC 01/31/2007 Scott Priegel Approved 00:10
NR060086 777  Corporate DR LDRA 02/01/2007 Scott Priegel Approved 00:10
RS050314 5  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS051562 2  FOREST ST LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RS051563 5  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Approved 00:15
RS051564 2  FOREST ST LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RS051670 4  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RS051856 1  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS051945 8  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS052016 22  SKY RANCH RD LDRA 02/01/2007 Scott Priegel Approved 00:10
RS052064 2  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS052131 11  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS052354 11  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS060103 20  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS060112 4  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Request Cancelled
RS060239 15  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS060298 16  ELISSA LN LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS060401 12  SAN LUIS OBISPO ST LDRA 02/01/2007 Scott Priegel Approved 00:10
RS060597 26  SKY RANCH RD LDRA 02/01/2007 Scott Priegel Approved 00:10
RS060613 7  FAYETTE CI LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS061019 20  ROSHELLE LN LDRA 02/01/2007 Scott Priegel Approved 00:10
RS061025 9  ELISSA LN LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS061233 9  DRACKERT LN LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS061407 15  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Approved 00:13 Cloudy
RS061639 17  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS061674 15  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Approved 00:12
RS061677 4  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Request Cancelled
RS061695 4  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RS061696 4  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RS061768 1  FALLOW LN LDRA 02/01/2007 Ed Hernandez Approved 00:15 Cloudy
RS061951 14  SAN LUIS OBISPO ST LDRA 02/01/2007 Scott Priegel Approved 00:10
RS061979 3  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS062090 17  SANDALO CT LDRA 02/01/2007 Scott Priegel Approved 00:10
RW050366 28318  SKY RANCH RD LDRA 02/01/2007 Scott Priegel Approved 00:10
RW060093 4  FRIAR LN LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RW060654 22  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RW060655 22  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:10 Cloudy
RS051862 6  SURREY FARM WY LDRA 02/05/2007 Scott Priegel Approved 00:10
RS051956 10  KENT CT LDRA 02/05/2007 Scott Priegel Approved 00:10
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RS060470 18  KENT CT LDRA 02/05/2007 Scott Priegel Approved 00:10
RS060727 10  THOMAS RD LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061134 18  SKY RANCH RD LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061314 17  TRANQUILITY PL LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061468 7  STARLIGHT ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061707 4  HEAVENLY ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061815 2  HEAVENLY ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061871 9  JOHN ST LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061908 12  GARDENIA ST LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061947 12  KANE LN LDRA 02/05/2007 Scott Priegel Approved 00:10
RS070027 16  STARLIGHT ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS070060 7  TRANQUILITY PL LDRA 02/05/2007 Scott Priegel Approved 00:10
RW050356 3  KATHRYN LN LDRA 02/05/2007 Scott Priegel Approved 00:10
RW060035 1  KENT CT LDRA 02/05/2007 Scott Priegel Approved 00:10
RS052132 14  MISSION RIDGE RD LDRA 02/06/2007 Scott Priegel Approved 00:10
RS052353 8  MISSION RIDGE RD LDRA 02/06/2007 Scott Priegel Approved 00:10
RS060055 8  RICKIE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS060097 3  RICKIE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS060465 6  RICKIE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061030 17  LENNOX CT LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061418 7  ROSHELLE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061583 11  ROSHELLE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061585 9  ROSHELLE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061630 31  PORTALON CT LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050056 21  GALAXY ISLE  LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050343 9  PISTORIA LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050344 7  PISTORIA LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050355 24  KELLY LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050430 41  MICHAEL RD LDRA 02/06/2007 Scott Priegel Approved 00:10
RW060143 19  LENNOX CT LDRA 02/06/2007 Scott Priegel Approved 00:10
NR050273 999  Corporate DR LDRA 02/07/2007 Scott Priegel Approved 00:10
RS060991 17  ROSHELLE LN LDRA 02/07/2007 Scott Priegel Approved 00:10
RS061010 18  ROSHELLE LN LDRA 02/07/2007 Scott Priegel Approved 00:10
SA030003 41  AGAPANTHUS ST LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:10
SW060274 33  BASILICA PL LDRA 02/07/2007 Ed Hernandez Approved 00:15 approved
SW060282 3  BASILICA PL LDRA 02/07/2007 Ed Hernandez Approved 00:15 approved
SW060304 25  ANNA LN LDRA 02/07/2007 Ed Hernandez Approved 00:15 approved
SW060307 15  ANNA LN LDRA 02/07/2007 Ed Hernandez Approved 00:15 ok

SW060367 11  ANNA LN LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:15 Keep building materials from intering into street drain, use B.M.P.

SW060377 23  ANNA LN LDRA 02/07/2007 Ed Hernandez Approved 00:15 PPROVED

SW060415 8  ANNA LN LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:15 Keep building materials from intering into street drain, use B.M.P.

SW070009 20  ADELE ST LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:15 Keep building materials from intering into street drain, use B.M.P.
SA050063 4  BELL PASTURE RD LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060038 1  DENNIS LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060054 9  ELISSA LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060091 4  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW050127 6  BELL PASTURE RD LDRA 02/20/2007 Scott Priegel Approved 00:10
SW050317 15  KENT CT LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060056 7  KENT CT LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060059 16  ELISSA LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060070 17  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060124 18  KENT CT LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060187 14  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060214 2  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060225 15  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060243 92  BELL PASTURE RD LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060252 7  ROSHELLE LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060353 20  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060364 5  DENNIS LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060404 3  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060423 12  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060008 1  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SA060085 15  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
SA060087 14  MISSION RIDGE RD LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060010 6  FRANCISCAN CT LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060068 4  HAMPSHIRE CT LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060084 10  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060191 14  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060210 20  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060253 9  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060272 4  FRANCISCAN CT LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060305 6  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060314 2  HEAVENLY ISLE  LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060345 11  SAN JOSE ST LDRA 02/21/2007 Scott Priegel Approved 00:10
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SW060352 4  HEAVENLY ISLE  LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060369 1  SAN JOSE ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SW070006 7  PADRE PL LDRA 02/21/2007 Scott Priegel Approved 00:10
SW070015 2  FRANCISCAN CT LDRA 02/21/2007 Scott Priegel Correction ( See Correction Notice) 00:20
SW070018 2  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SA040023 34  FALKNER DR LDRA 02/23/2007 Scott Priegel Approved 00:10
SA050101 46  SNOW BUSH ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060037 9  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060063 16  SNOW BUSH ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060065 24  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060072 9  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060094 5  SANDALO CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SA070002 7  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW040322 10  FOLIATE WY LDRA 02/23/2007 Scott Priegel Approved 00:10
SW040332 16  FALKNER DR LDRA 02/23/2007 Scott Priegel Approved 00:10
SW050064 5  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060063 8  FOREST ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060147 49  SNOW BUSH ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060170 8  RICKIE LN LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060188 10  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060295 7  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060300 1  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060306 1  FALLOW LN LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060313 3  FALLOW LN LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060318 2  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060327 17  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060346 11  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060362 12  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060378 16  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060386 15  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060390 4  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060396 4  MOONLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060400 1  STELLAR ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060411 8  BRITTLESTAR RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060413 17  SANDALO CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070007 8  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070011 21  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070016 17  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Correction ( See Correction Notice) 00:30
SW070017 15  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Correction ( See Correction Notice) 00:30
SW070019 18  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070030 3  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SA030043 7  STERLING GLEN  LDRA 02/26/2007 Scott Priegel Approved 00:10
SA030044 39  LANGFORD LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SA030099 38  BUSHWOOD CR LDRA 02/26/2007 Scott Priegel Approved 00:10
SA030125 14  ST JUST AV LDRA 02/26/2007 Scott Priegel Approved 00:10
SA040036 15  Maitland RD LDRA 02/26/2007 Scott Priegel Approved 00:10
SA050060 19  Shively RD LDRA 02/26/2007 Scott Priegel Approved 00:10
SA050104 10  LA SALLE LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SA060067 4  DAWNWOOD  LDRA 02/26/2007 Scott Priegel Approved 00:10
SA070005 6  BENNINGTON PATH  LDRA 02/26/2007 Scott Priegel Approved 00:10
SW030295 40  LEWISTON CT LDRA 02/26/2007 Scott Priegel Approved 00:10
SW030360 56  SKYWOOD ST LDRA 02/26/2007 Scott Priegel Approved 00:10
SW030474 6  Parliament PL LDRA 02/26/2007 Scott Priegel Approved 00:10
SW040150 6  Falabella DR LDRA 02/26/2007 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SW040250 23  LEWISTON CT LDRA 02/26/2007 Scott Priegel Approved 00:10
SW060109 20  COUSTEAU LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SW060164 6  STERLING GLEN  LDRA 02/26/2007 Scott Priegel Approved 00:10
SA050021 3  TANGO LN LDRA 02/27/2007 Scott Priegel Approved 00:10
SA050097 9  BECKER DR LDRA 02/27/2007 Scott Priegel Approved 00:10
SA060003 6  HALLCREST DR LDRA 02/27/2007 Scott Priegel Approved 00:10
SA060070 29  TRANQUILITY PL LDRA 02/27/2007 Scott Priegel Approved 00:10
SA060084 18  MICHAEL RD LDRA 02/27/2007 Scott Priegel Approved 00:10
SW030188 1  CANDLEWIND CT LDRA 02/27/2007 Scott Priegel Approved 00:10
SW040086 33  Sachem WY LDRA 02/27/2007 Scott Priegel Approved 00:10
SW040111 36  THALIA ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW040133 2  CASTOR CT LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060261 17  TRANQUILITY PL LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060287 26  TRANQUILITY PL LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060328 18  Shively RD LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060339 3  CHRISTOPHER ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060343 28  CHRISTOPHER ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060380 9  JOHN ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060399 12  KANE LN LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060406 21  CHRISTOPHER ST LDRA 02/27/2007 Scott Priegel Approved 00:10
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SA030051 35  WOODSONG  LASF 02/28/2007 Scott Priegel Approved 00:10
SW040417 8  SUNNYDALE LN LASF 02/28/2007 Scott Priegel Approved 00:10
SW050292 19  SEA GRAPE RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW050311 17  LULLABY CI LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060035 2  EPONA WY LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060047 4  CRESTMONT CT LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060158 3  ERIC ST LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060267 12  WALTHAM RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060273 17  MASON LN LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060320 26  MAIN ST LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060349 9  MAIN ST LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060407 9  SEA GRAPE RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060416 1  HAMMOND RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060417 5  KANE LN LDRA 02/28/2007 Scott Priegel Approved 00:10
SW070003 25  STRATHMORE  LDRA 02/28/2007 Scott Priegel Approved 00:10
SW070025 29  LEDGEWOOD DR LASF 02/28/2007 Scott Priegel Approved 00:10
SA040038 34  SUNDOWN DR CDC 03/01/2007 Scott Priegel Approved 00:10
SA050068 35  TUMBLEWEED ST CDC 03/01/2007 Scott Priegel Approved 00:10
SA060099 36  SPRING VIEW WY LASF 03/01/2007 Scott Priegel Approved 00:10
SW040126 2  BLACK WALNUT  CDC 03/01/2007 Scott Priegel Approved 00:10
SW040278 8  FLAT IRON RD CDC 03/01/2007 Scott Priegel Approved 00:10
SW040345 12  WAYFAIRE  LASF 03/01/2007 Scott Priegel Approved 00:10
SW050111 50  ROLLING RIDGE  LASF 03/01/2007 Scott Priegel Approved 00:10
SW060330 1  SUNDOWN DR CDC 03/01/2007 Scott Priegel Approved 00:10
SW060359 32  ROLLING RIDGE  LASF 03/01/2007 Scott Priegel Approved 00:10
SW070021 17  CHRISTOPHER ST LDRA 03/01/2007 Scott Priegel Approved 00:10
SA030120 28  WEBER LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW030153 11  PAMELA WY CDC 03/05/2007 Scott Priegel Approved 00:10
SW030181 20  LONG VIEW RD CDC 03/05/2007 Scott Priegel Approved 00:10
SW030262 11  SHARON LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW040033 14  COASTAL OAK LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW040212 15  SEACLIFF  CDC 03/05/2007 Scott Priegel Approved 00:10
SW040231 8  ALTIMIRA  CDC 03/05/2007 Scott Priegel Approved 00:10
SW040397 23  BRONCO ST CDC 03/05/2007 Scott Priegel Approved 00:10
SW050276 23  CENTAURUS WY CDC 03/05/2007 Scott Priegel Approved 00:10
SW060114 9  HAVENHURST DR CDC 03/05/2007 Scott Priegel Approved 00:10
SW060405 50  DROVER CT CDC 03/05/2007 Scott Priegel Approved 00:10
SW060419 41  CLEMENTINE ST CDC 03/05/2007 Scott Priegel Approved 00:10
SW070004 2  WEBER LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW070012 10  SWALLOWS LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW070024 39  LONG VIEW RD CDC 03/05/2007 Scott Priegel Approved 00:10
SW070040 46  DROVER CT CDC 03/05/2007 Scott Priegel Approved 00:10
SA060100 7  SAUSALITO DR CDC 03/06/2007 Scott Priegel Approved 00:10
SW040105 15  FLAGSTONE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW040138 4  LONE WOLF  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060256 31651  VIA COYOTE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060259 11  AUGUSTA  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060271 10  BLACKHAWK  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060289 23  RIVIERA  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060290 17  RIVIERA  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060311 26  EISENHOWER LN CDC 03/06/2007 Scott Priegel Approved 00:10
SW060382 10  ADDINGTON PL CDC 03/06/2007 Scott Priegel Approved 00:10
SW060389 6  DOWNFIELD WY CDC 03/06/2007 Scott Priegel Approved 00:10
SW060398 8  MERITAGE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060403 31542  VIA COYOTE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060409 20  PORTMARNOCH CT CDC 03/06/2007 Scott Priegel Approved 00:10
SW070002 40  CARNOUSTIE WY CDC 03/06/2007 Scott Priegel Approved 00:10
SW070014 4  BRENTANO DR CDC 03/06/2007 Scott Priegel Approved 00:10
SW070033 4  ORION WY CDC 03/06/2007 Scott Priegel Approved 00:10
SA040098 31891  VIA OSO  CDC 03/07/2007 Scott Priegel Approved 00:10
SW040005 32  DEERFIELD PL TRAB 03/07/2007 Scott Priegel Approved 00:10
SW050164 30832  VIA VISTA  CDC 03/07/2007 Scott Priegel Approved 00:10
SW050186 22931  SONRIENTE TR CDC 03/07/2007 Scott Priegel Approved 00:10
SW050188 30845  VIA COLINAS  CDC 03/07/2007 Scott Priegel Approved 00:10
SW050230 31951  VIOLETA LN CDC 03/07/2007 Scott Priegel Approved 00:10
SW060033 32  CHISHOLM TR TRAB 03/07/2007 Scott Priegel Approved 00:10
SW060255 31812  VIOLETA LN CDC 03/07/2007 Scott Priegel Approved 00:10
SW060269 9  DUSTY TR CDC 03/07/2007 Scott Priegel Approved 00:10
SW060278 13  MEADOW WOOD DR CDC 03/07/2007 Scott Priegel Approved 00:10
SW060323 24  CALLE DE PRINCESA  CDC 03/07/2007 Scott Priegel Approved 00:10
SW060375 31  MOCCASIN TR TRAB 03/07/2007 Scott Priegel Approved 00:10
SW060383 31232  VIA COLINAS  CDC 03/07/2007 Scott Priegel Approved 00:10
SW070029 31361  SUMMERHILL CT CDC 03/07/2007 Scott Priegel Approved 00:10
SW070015 2  FRANCISCAN CT LDRA 03/09/2007 Scott Priegel Approved 00:10
SA050063 4  BELL PASTURE RD LDRA 03/15/2007 Scott Priegel Approved 00:10
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SA060038 1  DENNIS LN LDRA 03/15/2007 Scott Priegel Approved 00:10
SA060054 9  ELISSA LN LDRA 03/15/2007 Scott Priegel Approved 00:10
SA060091 4  GALAXY ISLE  LDRA 03/15/2007 Scott Priegel Approved 00:10
SW050127 6  BELL PASTURE RD LDRA 03/15/2007 Scott Priegel Approved 00:10
SW060056 7  KENT CT LDRA 03/15/2007 Scott Priegel Approved 00:10
SW060059 16  ELISSA LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060070 17  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060124 18  KENT CT LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060214 2  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060225 15  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060252 7  ROSHELLE LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060253 9  ROSHELLE LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060282 3  BASILICA PL LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060305 6  ROSHELLE LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060314 2  HEAVENLY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060353 20  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060364 5  DENNIS LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060404 3  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060423 12  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW070006 7  PADRE PL LDRA 03/19/2007 Scott Priegel Approved 00:10
SW070031 2  EMMY LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW070041 22  PISANO ST LDRA 03/19/2007 Scott Priegel Approved 00:10
SW070051 31  PISANO ST LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060295 7  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060304 25  ANNA LN LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060318 2  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060378 16  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060386 15  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060415 8  ANNA LN LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070007 8  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070019 18  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070022 19  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070030 3  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070043 26  SKY RANCH RD LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070044 8  HAMMOND RD LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070048 5  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070070 15  SANDALO CT LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070074 17  BRITTLESTAR RD LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070086 43  CHRISTOPHER ST LDRA 03/20/2007 Scott Priegel Approved 00:10
SA040025 51  Bainbridge AV LDRA 03/21/2007 Scott Priegel Approved 00:10
SA060008 1  SAN LUIS OBISPO ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SA060037 9  PORTALON CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SA070002 7  PORTALON CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060010 6  FRANCISCAN CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060191 14  SAN LUIS OBISPO ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060243 92  BELL PASTURE RD LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060272 4  FRANCISCAN CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060344 14  MISSION RIDGE RD LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060345 11  SAN JOSE ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060367 11  ANNA LN LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060369 1  SAN JOSE ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060390 4  PORTALON CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070015 2  FRANCISCAN CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070018 2  SAN LUIS OBISPO ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070042 14  WALTHAM RD LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070073 5  WEGEFORD CR LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070077 23  WINFIELD DR LDRA 03/21/2007 Scott Priegel Approved 00:10
SA060070 29  TRANQUILITY PL LDRA 03/26/2007 Scott Priegel Approved 00:10
SA060072 9  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SA060094 5  SANDALO CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060188 10  PORTALON CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060287 26  TRANQUILITY PL LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060300 1  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060362 12  PORTALON CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060396 4  MOONLIGHT ISLE  LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060399 12  KANE LN LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060400 1  STELLAR ISLE  LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060406 21  CHRISTOPHER ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060413 17  SANDALO CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060416 1  HAMMOND RD LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060417 5  KANE LN LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070011 21  PORTALON CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070016 17  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070017 15  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070021 17  CHRISTOPHER ST LDRA 03/26/2007 Scott Priegel Approved 00:10
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SA060065 24  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW050064 5  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060063 8  FOREST ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060158 3  ERIC ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060170 8  RICKIE LN LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060327 17  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060346 11  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060380 9  JOHN ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SW070009 20  ADELE ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SA040023 34  FALKNER DR LDRA 03/28/2007 Scott Priegel Approved 00:10
SA050021 3  TANGO LN LDRA 03/28/2007 Scott Priegel Approved 00:10
SA050097 9  BECKER DR LDRA 03/28/2007 Scott Priegel Approved 00:10
SA050101 46  SNOW BUSH ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SA060084 18  MICHAEL RD LDRA 03/28/2007 Scott Priegel Approved 00:10
SA070004 6  HEAVENLY ISLE  LDRA 03/28/2007 Scott Priegel Approved 00:10
SA070021 15  JOHN ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW040332 16  FALKNER DR LDRA 03/28/2007 Scott Priegel Approved 00:10
SW050292 19  SEA GRAPE RD LDRA 03/28/2007 Scott Priegel Approved 00:10
SW050311 17  LULLABY CI LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060035 2  EPONA WY LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060147 49  SNOW BUSH ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060306 1  FALLOW LN LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060313 3  FALLOW LN LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060320 26  MAIN ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060349 9  MAIN ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060352 4  HEAVENLY ISLE  LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060407 9  SEA GRAPE RD LDRA 03/28/2007 Scott Priegel Approved 00:10
SA030043 7  STERLING GLEN  LDRA 03/29/2007 Scott Priegel Approved 00:10
SA030044 39  LANGFORD LN LDRA 03/29/2007 Scott Priegel Approved 00:10
SA030125 14  ST JUST AV LDRA 03/29/2007 Scott Priegel Approved 00:10
SA040036 15  Maitland RD LDRA 03/29/2007 Scott Priegel Approved 00:10
SA050060 19  Shively RD LDRA 03/29/2007 Scott Priegel Approved 00:10
SA060003 6  HALLCREST DR LDRA 03/29/2007 Scott Priegel Approved 00:10
SA070010 15  LEWISTON CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW030188 1  CANDLEWIND CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW030295 40  LEWISTON CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040041 31  Bainbridge AV LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040086 33  Sachem WY LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040150 6  Falabella DR LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 03/29/2007 Scott Priegel Approved 00:10
SW050053 4  HALLCREST DR LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060068 4  HAMPSHIRE CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060109 20  COUSTEAU LN LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060164 6  STERLING GLEN  LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060267 12  WALTHAM RD LDRA 03/29/2007 Scott Priegel Approved 00:10
SA030051 35  WOODSONG  LASF 04/03/2007 Scott Priegel Approved 00:10
SA030099 38  BUSHWOOD CR LDRA 04/03/2007 Scott Priegel Approved 00:10
SA060099 36  SPRING VIEW WY LASF 04/03/2007 Scott Priegel Approved 00:10
SA070005 6  BENNINGTON PATH  LDRA 04/03/2007 Scott Priegel Approved 00:10
SW030360 56  SKYWOOD ST LDRA 04/03/2007 Scott Priegel Approved 00:10
SW030474 6  Parliament PL LDRA 04/03/2007 Scott Priegel Approved 00:10
SW040105 15  FLAGSTONE  CDC 04/03/2007 Scott Priegel Approved 00:10
SW040111 36  THALIA ST LDRA 04/03/2007 Scott Priegel Approved 00:10
SW040126 2  BLACK WALNUT  CDC 04/03/2007 Scott Priegel Approved 00:10
SW040138 4  LONE WOLF  CDC 04/03/2007 Scott Priegel Approved 00:10
SW040278 8  FLAT IRON RD CDC 04/03/2007 Scott Priegel Approved 00:10
SW040345 12  WAYFAIRE  LASF 04/03/2007 Scott Priegel Approved 00:10
SW040417 8  SUNNYDALE LN LASF 04/03/2007 Scott Priegel Approved 00:10
SW050111 50  ROLLING RIDGE  LASF 04/03/2007 Scott Priegel Approved 00:10
SW060359 32  ROLLING RIDGE  LASF 04/03/2007 Scott Priegel Approved 00:10
SW070025 29  LEDGEWOOD DR LASF 04/03/2007 Scott Priegel Approved 00:10
SA030120 28  WEBER LN CDC 04/05/2007 Scott Priegel Approved 00:10
SW030181 20  LONG VIEW RD CDC 04/05/2007 Scott Priegel Approved 00:10
SW030262 11  SHARON LN CDC 04/05/2007 Scott Priegel Approved 00:10
SW060409 20  PORTMARNOCH CT CDC 04/05/2007 Scott Priegel Approved 00:10
SW070004 2  WEBER LN CDC 04/05/2007 Scott Priegel Approved 00:10
SW070024 39  LONG VIEW RD CDC 04/05/2007 Scott Priegel Approved 00:10
GB040164 1  KATY ROSE LN LDRA 10/10/2006 Tim Hertel Approved 00:05 no e/c problems
GB050156 22  FOX HOLE RD LDRA 10/25/2006 Tim Hertel Approved 00:05
GB060007 3  RICKIE LN LDRA 10/25/2006 Tim Hertel Approved 00:05

GA040011 30603  TRABUCO CANYON RD TRAB 12/20/2006 Jerry Anderson Reviewed 00:20 Erosion/sediment control inspection. Site needs sediment control 
repaired/renewed and erosion control renewed.
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 PROJECT # PROJECT NAME PROJECT LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION TOTAL 
REPORTS

1 ER20475 Amapola Ave. Storm 
Drain Improvements Amapola Ave. < acre Low Santa Ana 

River R8 1

2 EC28121 Antonio Pkwy Widening Antonio Pkwy 2.08 Medium San Juan 
Creek R9 1

3 ER20518 Asphalt Overlay 
Resurfacing of Fairhaven Ave. N/A Low Newport Bay R8 1

4 EC25100 Dana Point Boat 
Launch Dana Point Harbor 3 High Dana Point 

Coastal R9 9

5 EC29987 Holderman Park 
Redevelopment Holderman Park <acre Low Newport Bay R8 8

6 405-405-P970-
4200

Laguna Canyon Rd. 
(Oversite) Laguna Beach Ca, 92651 <acre Low Laguna Coastal 

Streams R9 2

7 ED43057 Narco Channel (J04) in 
Laguna Niguel Park Laguna Niguel Park 1.76 High Aliso Creek R9 8

8 EH08896 O'Neil Park Sewer 
Conversion Project O'neil Park Live Oak Canyon Rd 6.43 High San Juan 

Creek R9 13

9 EF07385 Peters Canyon 
Undercrossing Peters Canyon Channel 4.09 High Newport Bay R8 3

10 ER20486 Randall St. Storm Drain 
Improvement & Overlay Randall St. .23acre Low Santa Ana 

River R8 2

11 ED43004 Santa Ana River Trail 
Reach 1&9 Santa Ana River >1acre Medium Santa Ana 

River R8 2

12 ER20301 Santiago Canyon Road 
Drainage Santiago Canyon Road @ Gertner Estates <acre Low Santa Ana 

River R8 1

13 ER08946 SCE Bridge @Laguna 
Coast Wilderness Park Laguna Coast Wilderness Park <acre High Laguna Coastal 

Streams R9 5

14 ER20525 Slurry Seal 2005-2006 Various Streets In OC <acre Low Multipal 
Watersheds R8 2

15 ER08941 Warner Avenue Bridge 
Widening Warner Ave 2.4 Medium Santa Ana 

River R8 20

16 ER08945 Oso Parkway Oso Parkway 20.3 Medium San Juan 
Creek R9 5

17

COUNTY OF ORANGE
 CONSTRUCTION MANAGEMENT DIVISION 

PUBLIC (CONTRACT) PROJECT INVENTORY
JULY 1, 2006 THROUGH JUNE 30, 2007

0037780



PERMIT 
NUMBER PERMITEE NAME PROJECT LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION TOTAL 

REPORTS

1 2003-00721 OCWD/Ken Thompson 
Inc. -GWRS III

Santa Ana River / Carbon Creek from Miller 
Basin to Katella Ave. Approx. 15 Medium Santa Ana River R8 2

2 2003-00886 City of Irvine / Beador 
Const. F08 Lane Ch. @ Redhill And MacArthur 3.5 High Newport Bay R8 1

3 2003-01712 OCWD / Colich - GWRS II E01 From Katella Ave. D/s to 17th St. Approx. 15 Medium Santa Ana River R8 2

4 2004-00016 OCWD/Ken Thompson 
Inc. GWRS I E01 17th St. D/S to Garfield Approx. 30 Medium Santa Ana River R8 3

5 2004-00128 John S. Meek Aliso Creek (J01) Cherry & Los Alisos >acre High Aliso Creek R9 1

6 2004-01385 Irvine Co. / Sukut Marshburn Basin /Irvine Blvd. & I -241 5 High Newport Bay R8 2

7 2004-01451 Vestar Division Co./Sema Barrranca Ch. @ Von Karman 7.4 High Newport Bay R8 2

8 2005-00269 Marshburn Basin Marshburn Basin 33 High Newport Bay R8 2

9 2005-00270 Marshburn Channel Irvine Blvd. to Trabuco >5acre High Newport Bay R8 3

10 2005-00288 OCTA Granite, Myers, 
Rados SR-22 And Santa Ana River Aprox. 2 Medium Santa Ana River R8 2

11 2005-00988 OCTA Granite, Myers, 
Rados

SR-22 & East Garden Grove Wintersburg 
Channel 7 Medium Anaheim Bay 

Huntington R8 2

12 2005-01271 Caltrans/FCI I-5 Frwy / Fullerton Creek >acre Medium San Gabriel River 
Coyote Creek R8 3

13 2005-01558/2006-
01107

Archstone - Smith / Tim 
Leonard 

S.E. Anaheim Ch. State College Blvd. and 
Orangewod approx. 10 Medium Santa Ana River R8 2

14 2006-01329 Corps. Of Engineers / 
CJW 

E01 Imperial U/S to Weir Cyn.& Memory Lane 
U/S to Glassel >acre Medium Santa Ana River R8 2

15 2006-1877 Palomar Grading Co. La Pata Ave. south.of Ortega to 8235ft.south 1.53 Medium San Jaun Creek R9 2

16 2007-00163 Griffith Co. La Pata and Ortega Highwawy Intersection >acre Medium San Jaun Creek R9 2

17 Tr16390      
Tr15987 K. Hovnanian /Luis Mercer Brittlestar Rd. @ Stellar Isle , Ladera Ranch >acre Medium San Jaun Creek R9 2

COUNTY OF ORANGE
 CONSTRUCTION MANAGEMENT DIVISION 

ENCROACHMENT PERMIT  PROJECT INVENTORY
JULY 1, 2006 THROUGH JUNE 30, 2007
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 8/Santa Ana Region

2006-07 PEA

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadhseet 

1 of 21

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 Brea Canyon Oil Co. Low Once During 
Permit Term

May 4. 2005 (Matt 
Tucker) No violations No 1311

2 Nieto & Sons Trucking, Inc. Low Once During 
Permit Term

4/22/2005 (Matt 
Tucker) No violations No 4212

3 West Newport Oil Co. Low Once During 
Permit Term

5/6/2005 (Matt 
Tucker) No violations No 1311

4 Auto Bank Center Low Once During 
Permit Term

5/6/2005 (Matt 
Tucker) No violations No 3711

5 Plants Etc, Inc. (DBA: Architectural 
Pottery) Low Once During 

Permit Term
4/21/2005 (Matt 
Tucker) No violations No 3272

6 Merlex Stucco, Inc. High Annual November 14, 2003 
(Duc Nguyen) No violations No 6/30/2005 (Duc 

Nguyen) No violations No 6/28/06 (Duc 
Nguyen) No violations No 4/5/07 (Duc 

Nguyen) No Violations No 3299

7 R.J. Noble Company High Annual November 13, 2003 
(Grant Sharp) No violations No May 4. 2005 (Matt 

Tucker) No violations No 6/19/06 (Duc 
Nguyen) No violations No 4/4/07 (Duc 

Nguyen)

Housekeeping issues 
noted on inspection 
report

No 2951

8 Catalina Pacific Concrete High Annual November 4, 2003 
(Matt Tucker) No violations No 4/29/2005 (Matt 

Tucker) No violations No 6/5/06 (Duc 
Nguyen) No violations No 3273

9 Bordier's Nursery, Inc. High Annual August 13, 2003 (Grant 
Sharp) No violations No 4/20/2005 (Matt 

Tucker) No violations No 6/6/06 (Duc 
Nguyen) No violations No 4/3/07 (Duc 

Nguyen) No Violations No 181

SIC CODE

Low Priority

Facility closed - SA RWQCB approved Notice of Termination 
12/11/06

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

2003-04 REPORTING PERIOD

Medium Priority (2003-04 through 2004-05 Reporting Periods)

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD 2006-07 REPORTING PERIOD
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County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadhseet 
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Brea Canyon Oil Co.

Nieto & Sons Trucking, Inc.

West Newport Oil Co.

Auto Bank Center

Plants Etc, Inc. (DBA: Architectural 
Pottery)

Merlex Stucco, Inc.

R.J. Noble Company

Catalina Pacific Concrete

Bordier's Nursery, Inc.

BUSINESS NAME

None 0 1531 Brea Canyon Rd. Brea Unincorp. 21039 Don 
Bradford

714-529-
3242

San Gabriel 
River/Coyote Creek

None 0 1281 Brea Canyon Rd. Brea Unincorp. 1026 Steve Nieto 714-990-
6855

San Gabriel 
River/Coyote Creek

None 0 1080 17th St. Costa Mesa 
Unincorp. 0

Tom 
McCLoske
y

949-631-
1100 Newport Bay

None 0 8391 Bolsa Ave. Midway City Unincorp. 2400 Tom Do 714-898-
2880 Huntington Harbor

None 0 15161 Van Buren St. Midway City Unincorp. 17000 Mike Hall 714-895-
3359 Huntington Harbor

830S012070 0 2911 Orange Olive Rd. Olive Unincorp. 30000 Iano 
Macias

714-637-
1700 Huntington Harbor

830S002062 80.0 Acres 15505 Lincoln Ave. Olive Unincorp. 12200 Ali 
Solejhou

(714)637-
1550 Santa Ana River

830S012327 4.0 Acres 5305 Santiago 
Canyon Rd. Santiago Cyn. 

Unincorp. 0 Tim Keyes 626-852-
6264 Santa Ana River

820030028 242 Acres 7231 Irvine Blvd. Irvine Unincorp. George 
Gutman

949-559-
4221 Newport Bay

STREET_NA
MEWDID No. SITE SIZE 

(ACRES)
STREET_

NO

CONTACT 
PHONE 

NUMBER
WATERSHEDSTREET_

TYPE BLDG_UNIT CITY_CODE ZIP BLDG_SQ 
Ft.

FACILITY 
CONTACT
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Inventory/Inspection Tracking Spreadsheet 
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DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
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REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
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FOLLOW-UP 
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REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION
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DATE OF 
FOLLOW-UP 
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DATE OF INSPECTION 
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INSPECTION

FOLLOW-UP 
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DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-UP INSPECTION

1 Santiago Greenhouse Medium Nurseries and 
greenhouses As Needed 5261 19102 Bond Ave. El Modena Unincorp. 61800 Dave Tursini 714-997-2581 San Gabriel River

2 Romero's Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 700 2501 Whittier Blvd. La Habra Unincorp. 800 Romero Santos 562-694-5807 San Gabriel River

3 Speed Shop USA Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2363 Whittier Blvd. La Habra Unincorp. 2400 Dick Scott 562-690-1506 San Gabriel River

4 Andy K Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7501 15052 Jackson St. Midway City Unincorp. 750 Andy K. 714-893-2100 Huntington Harbor

5 Auto Pro Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 1800 15082 Adams St. Midway City Unincorp. 1800 Dan Tran 714-897-6033 Huntington Harbor

6 Auto World Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8301 Bolsa Ave. Midway City Unincorp. 4000 Ana Trang 714-899-1848 Huntington Harbor

7 BJ Auto Body and Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 3796 15032 Jackson St. Midway City Unincorp. 7500 Khanh Nguyen 714-892-9770 Huntington Harbor

8 Benson Auto Body & Paint, 
Inc. Medium

Automobile and other 
vehicle body repair or 
painting

As Needed 7539 15032 Jackson St. Midway City Unincorp. 7500 Lam Huynh 714-379-7243 Huntington Harbor

9 Bolsa Auto Repair & Smog 
Center Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2000 8331 Bolsa Ave. Midway City Unincorp. 4000 Steve Cong Nguyen 714-903-6004 Huntington Harbor

10 Bolsa Radiator Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 8061 Bolsa Ave. Midway City Unincorp. 3600 Chris Ramirez 714-898-2468 Huntington Harbor

11 Bolsa Smog Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 1000 8301 Bolsa Ave. Midway City Unincorp. 4000 Brown Tran 714-903-9490 Huntington Harbor

12 Bolsa Transmission Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8331 Bolsa Ave. Midway City Unincorp. 4000 Gilbert Loya 714-799-6148 Huntington Harbor

13 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8000 15114 Adams St. Midway City Unincorp. 10000 David Edwards 714-373-6155 Huntington Harbor

14 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2000 15116 Adams St. Midway City Unincorp. 10000 David Edwards 714-373-6155 Huntington Harbor

15 Dealers Detail Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2250 15056 Jackson St. Midway City Unincorp. 2250 Jamal Jazayra 714-894-4255 Huntington Harbor

16 Do's Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 15232 Jackson St. Midway City Unincorp. 714-893-3551 Huntington Harbor

17 Duffy Electric Boat Company Medium
Boat mechanical repair, 
maintenance, fueling, or 
cleaning

As Needed April 15, 2004 (Duc 
Nguyen)

No Issues- BMPs 
effective No Reconnaisance 1/8/07 

(Christine Hanson) No Issues. BMPs effective. No 16732 Pacific Coast Hwy. Sunset Beach Unincorp. 90742 Jaime Ocon 562-592-3028 Huntington Harbor

18 Jake's Automotive Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9999 15062 Adams St. Midway City Unincorp. 1800 Jeffery Jacobson 714-893-6070 Huntington Harbor

19 Jet Performance Automtive 
Center Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 7852 Bolsa Ave. Midway City Unincorp. 5000 Andy Nguyen 714-903-3288 Huntington Harbor

20 KBL Transmissions Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 15092 Adams St. Midway City Unincorp. 2600 Don Nickol 714-698-1466 Huntington Harbor

21 Midas Auto Systems Experts Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 2800 15441 Beach Blvd. Midway City Unincorp. 2800 Pete Kirkbride 714-638-4112 Huntington Harbor

22 Midway Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8451 Bolsa Ave. Midway City Unincorp. 1500 Guy Nguyen or Maggie 
Pham 714-898-3013 Huntington Harbor

23 Midway Collision Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 15111 Van Buren St. Midway City Unincorp. 4000 Luis Surinana 714-895-4303 Huntington Harbor

24 Preferred Plastering Medium Painting and coating As Needed 15132 Jackson St. Midway City Unincorp. 800 John Davis 562-596-9591 Huntington Harbor

25 Pro Mufflers and Brakes Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7549 1000 15142 Beach Blvd. B Midway City Unincorp. 2000 Gabriel Atallah 714-897-1122 Huntington Harbor

26 Quality Service Co., Inc. 
(Service Dept.) Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 15135 Jackson St. Midway City Unincorp. 25000 Cindy Evans 714-934-8095 Huntington Harbor

27 Reliable Transmission 
Service Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 15072 Adams St. Midway City Unincorp. 3000 Angelo Madrigal 714-894-2186 Huntington Harbor

28 Sarkis Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 1500 15142 Beach Blvd. Midway City Unincorp. 5000 Bob Ohanian 714-897-0744 Huntington Harbor

29 S-Class Motors Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 15142 Beach Blvd. A Midway City Unincorp. 1000 Gary Ohanian 714-373-3161 Huntington Harbor

30 Smith Plastering Medium Painting and coating As Needed 1600 15142 Jackson St. Midway City Unincorp. 1600 Roy Shelvey 714-891-2221 Huntington Harbor

31 Terk Auto Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 3000 7852 Bolsa Ave. Midway City Unincorp. 5000 Ken McCormack 714-894-7925 Huntington Harbor
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32 Top Quality Auto Center, Inc. Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5531 1200 8331 Bolsa Ave. Midway City Unincorp. 4000 Kahnh Nguyen 714-899-1818 Huntington Harbor

33 24 Hour Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 15635 Lincoln Ave. Olive Unincorp. 6500 Ray Huddleston 714-739-2075 Santa Ana River

34 Rossmoor Arco 81782 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 11171 Los Alamitos Blvd. Rossmoor Unincorp. 800 Ahmad Ali Haeri 562-795-5800 Huntington Harbor

35 Rossmoor Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7542 11031 Los Alamitos Blvd. Rossmoor Unincorp. 3800 Foster Hooper 562-430-4975 Huntington Harbor

36 West Coast Firestone Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 11121 Los Alamitos Blvd. Rossmoor Unincorp. 10000 Mike McQuown 562-430-7559 Huntington Harbor

37 Stop 'N Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed
November 9, 2006 
(James Fortuna) - also 
see PNIR 6219

Addressed issues related 
to washing down front and 
back areas, protecting the 
rear storm drain from an 
exterior hose bib, and 
covering trash lids.

Yes 1/26/07 (James 
Fortuna)

Facility had addressed the previous deficiencies.  
Trash bins/lids were now covered.  Rear hose 
bib has been capped to protect the storm drain.  
Site is swept instead of being washed down with 
a hose.  Some water accumulation near front 
storm drain due to wind blowing car wash spray 
mist.

7542 16661 Pacific Coast Hwy. Sunset Beach Unincorp. 6300
Sanford L. Simmons 
(owner) / Samuel Martinez 
(on-site contact)

562-493-1850 
(owner) / 714-865-
4601 (on-site 
contact for 
inspections)

Huntington Harbor

38 Sunset Auto Salon Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed April 15, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued No 7542 1200 17145 Pacific Coast Hwy. Sunset Beach Unincorp. 1500 Keri Herrington 562-592-1356 Huntington Harbor

39 Sunset Auto Shop Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 16747 Pacific Coast Hwy. Sunset Beach Unincorp. 1200 562-592-3916 Huntington Harbor

40 Sunset Beach Chevron Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 16621 Pacific Coast Hwy. Sunset Beach Unincorp. 552 Mason Ettinger 562-592-1970 Huntington Harbor

41 Santa Ana Country Club Medium
Golf courses, parks and 
other recreational 
areas/facilities

As Needed May 6, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued No 20382 Newport Blvd. Santa Ana Hts. 

Unincorp. David Zahrte 714-545-8235 Newport Bay

42 ARCO #192 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 2100 Bristol St. Santa Ana Hts. 
Unincorp. 720 Richard Taylor 949-756-1731 Newport Bay

43 Shell Service Station 
#136052 Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 1512 Bristol St. Santa Ana Hts. 
Unincorp. 1000 Hashim Sayeed 714-436-0226 Newport Bay

44 UNOCAL #5372 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 4650 19851 Esperanza Rd. Yorba Linda Unincorp. 5000 Keith Davis 714-701-9431 Santa Ana River

45 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed 2601 Valencia Ave. Brea Uninorp. 714-528-0761 San Gabriel River

46 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed 783 1281 Brea Canyon Rd. Brea Uninorp. 1026 Todd L. Brooker 714-990-5553 San Gabriel River

47 Cal-Native Plants, LLC Medium Nurseries and 
greenhouses As Needed 37 Acres 26986 Baker Canyon Rd. Silverado Unincorp. 92676 Dan Dulac 714-649-2524 Santa Ana River

November 9, 
2005 (Christine 
Hanson)

Uncovered bins and piles of 
manure. Drainage pipe from 
horse stall discharges to 
Aliso Creek. Wash downs 
located next to creek.

May 9, 2006 
(Christine 
Hanson)

Water still turned on at wash 
down rack #1. Still needs 
improvement with manure 
handling (more dumpsters or 
more frequent pickups).

49 Newport Dunes Waterfront 
Resort (Lease) High

Boat mechanical repair, 
maintenance, fueling, or 
cleaning

As Needed March 30, 2006 
(Christine Hanson)

Addressed boat 
washing issues with 
staff. BMPs must be 
implemented.

Yes
May 22, 2006 
(Christine 
Hanson)

Staff boat wash area now 
drains to landscape. Signage 
placed at public boat wash 
area.

101 North Bayside Drive Newport Beach 92660 Andrew Theodorou 949-999-3101 (D) Newport Bay

50 Frank's Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9041 Katella Avenue #A Anaheim Unincorp. 92886 (714) 995-7513 Huntington Harbor

51 Meynard Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9041 Katella Avenue #B Anaheim Unincorp. 92886 Marcos Meynard (714) 470-8460 Huntington Harbor

52 Mike's Place Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9051 Katella Avenue Anaheim Unincorp. 92886 Jeff Shuster (714) 828-7800 Huntington Harbor

53 Mother Truckers Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 15002 Beach Blvd. Midway City Unincorp. 92655 John Whiteman (714) 379-9100 Huntington Harbor

Aliso Creek92676 Dave Edgar 714-649-269748 High

Facilities tributary to 
303(d) water body 
impaired for pollutant 
generated on site

Annually prior to 
storm season

Santiago Ranch Stables 
(Lease)

October 6, 2005 
(Christine Hanson) Silverado Unincorp.

Addressed manure 
handling issues with 
staff

Yes

December 20, 
2007 (Christine 
Hanson & Grant 

Sharp) 

Rd.18381 Santiago CanyonNovember 27, 2007 
(Christine Hanson)

Improved housekeeping 
and maintenance of 

drainage conveyances. 
More dumpsters or more 

frequent pick-ups required 
for manure management. 
Wash rack at top of hill 

needed additional BMPs. 

Yes Issues from November 27th inspection 
addressed. Additional BMPs implemented. Added to inventory during 2005-06 Reporting Period

Added to inventory during 2005-06 Reporting Period
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INSPECTION (Inspector) 
RESULTS OF FOLLOW-UP 

INSPECTION

March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste 
handling issues with 
facility

November 8, 2005 (HCA) AA64 Maintenance Records: Lack 
of/not current

February 27, 2006 
(Christine Hanson)

Discussed use of maintenance 
records for grease interceptor. 
Manager states they will post 
and use maintenance log.

Mario Rodriguez 562-592-1465

March 28, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

April 17, 2006 (Christine 
Hanson)

No records available. Trash 
bins not covered.Contacted 
manager by phone. 

 May 17, 2006 (Christine 
Hanson) - follow up to 
above

Records were available.

Harry's Grill June 8, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

July 26, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued March 30, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

Does not have grease traps or 
grease interceptor. December 28, 2006 (HCA)

AA61 Observation 
Condition of refuse 
containers & trash bin 
enclosures

February 6, 2007 (Christine 
Hanson)

Notice of Non-Compliance 
Issued 16685 Pacific Coast Hwy. Sunset Beach, 

Unincorp. 90742 Chris Boosalis 562-592-9500 Huntington Harbor

Harbor House Café March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste 
handling issues with 
facility

March 21, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

April 17, 2006 (Christine 
Hanson)

Does not appear to have 
grease traps or grease 
interceptor.

16341 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Sergio Cueva 562-592-5404 Huntington Harbor

December 8, 2004 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

February 2, 2005 
(Christine Hanson)

Waste handling issues 
identified 

April 19, 2005 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

May 18, 2005 (Duc 
Nguyen)

Addressed waste handling 
issues with facility; Notice 
of Non-Compliance issued

Captain Jack's 16812 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Sergio Cueva 562-592-5404 Huntington Harbor

Harpoon Harry's 16821 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Huntington Harbor

King Neptune's Seafood 17115 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Huntington Harbor

Pancho Frijoles March 21, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

May 17, 2006 (Christine 
Hanson)

Does not appear to have 
grease traps or grease 
interceptor.

December 21, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
current

February 6, 2007 (Christine 
Hanson)

No records available for 
rendered grease pick up 
required by HCA

16635 Pacific Coast Hwy. Ste. A Sunset Beach, 
Unincorp. 90742 Huntington Harbor

El Pollo Loco NA NA
Response to complaint 
May 2, 2006 (Christine 
Hanson)

Evidence of irrigation water 
filling sump drain 
(overwatering).

18571 East Chapman Avenue Orange (Unincorp - 
Modena) 92869 Esmeralda 

Duran 714-639-6816 Santa Ana River

Roman Cucina December 5, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
current

February 6, 2007 (Christine 
Hanson)

No records available for 
rendered grease pick up 
required by HCA

16595 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Lucio Perez 562-592-5552 Huntington Harbor

Restaurant Kappo Sui January 17, 2007 (HCA)

AA61 Observation 
Condition of refuse 
containers & trash bin 
enclosures

March 5, 2007 (Christine 
Hanson)

Dirty trash enclosure with 
grease spills. Discussed 
BMPs.

20070 Santa Ana  Avenue Santa Ana Heights 92707 Eiichi Komori 714-429-0141 Newport Bay

Tustin Hills Racquet 
Club January 17, 2007 (HCA)

AA61 Observation 
Condition of refuse 
containers & trash bin 
enclosures

March 5, 2007 (Christine 
Hanson) No issues observed. 11782 Simon Ranch Road Santa Ana Heights 92705 Suzie Delyea 714-544-6950 Newport Bay
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O CITY_CODE ZIPSIC CODE SQUARE_
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Jack In The Box

Sunset Beach, 
Unincorp.16371Woody's Diner March 21, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson) Huntington Harbor90742 Adrian Sapiens 562-592-2134Pacific Coast Hwy.

90742

Reneire 
Caceres 562-480-5787

Pacific Coast 17243 Sunset Beach, 
Unincorp. Huntington HarborHwy.

2006-07 REPORTING PERIOD

Does not appear to have 
grease traps or grease 
interceptor.

2005-06 REPORTING PERIOD

0037788
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1 Catalina Pacific Concrete High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant 

Sharp) No Violations No 6/22/06 (James 
Fortuna) No violations No 4/6/07 (James 

Fortuna) No violations No 3273

2 Quest Diagnostics Low As Needed February 3, 2004 (Grant 
Sharp) No Violations No N/A N/A Unknown

3 Olsen Pavingstone, Inc. Low As Needed January 28, 2004 (Grant 
Sharp) No Violations No N/A N/A 3271

4 Oglebay Norton Industrial Sand, 
Inc. High Annual February 6, 2004 (Grant 

Sharp) No Violations No N/A N/A 7/6/2005 (Grant Sharp) No Violations No 6/22/06 (James 
Fortuna) No violations No 4/4/07 (James 

Fortuna) No violations No 1446

5 Cemex, Inc. High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant 

Sharp)
Better tracking controls 
needed at two driveways No 6/22/06 (James 

Fortuna)

No violations 
(Improved 
Tracking 
Controls)

No 4/4/07 (James 
Fortuna) No violations No 3273

6 CR& R High Annual January 27, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/29/2005 (Christine 

Hanson/Grant Sharp)
No SWPPP on site, stains 
in parking lot No

May 25, 2006 
(Christine 
Hanson)

No SWPPP on 
site. Parking lot 
required clean 
up. 

Yes June 15, 2006 
(Christine Hanson)

Confirmed that 
they had a 
SWPPP

April 4, 2007 
(Christine Hanson)

No violations (Minor 
problem with excessive 
irrigation, will adjust 
controls) 

No 4214

7 Ewles Materials- San Juan 
Capistrano High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 4/5/07 (Duc Nguyen) No Violations No 3281

8 Northrop Grumman Capistrano 
Test Site Low As Needed February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A 8734

9 Tierra Verde Industries (La Pata 
Greenwaste) High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/5/06 (Duc 
Nguyen) No Violations No 4/2/07 (Duc Nguyen) No Violations No 2875

10 Prima Deshecha Landfill High Annual February 3, 2004 (Duc 
Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 

Nguyen) No Violations No 4/3/07 (Duc Nguyen) No Violations No 4953

11 Santa Margarita Water District, 
Chiquita Water Plant High Annual February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 4/5/07 (Duc Nguyen) No Violations No 4952

12 Dana Point Shipyard (Industrial) High Annual November 13, 2003 (Duc 
Nguyen)

Additional BMPs 
Needed Yes

December 10, 2003 
(Duc Nguyen, Grant 
Sharp)

No Violations 4/21/2005 (SDRWQCB) No Violations No 5/31/06 (Duc 
Nguyen) No Violations No 4/02/07 (Duc Nguyen) No Violations No 3732

BUSINESS NAME

Medium Priority 

 INSPECTION 
FREQUENCYPRIORITY

2005-06 REPORTING PERIOD2004-05 REPORTING PERIOD

Medium Priority 

2006-07 REPORTING PERIOD

SIC CODE

2003-04 REPORTING PERIOD
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Catalina Pacific Concrete

Quest Diagnostics

Olsen Pavingstone, Inc.

Oglebay Norton Industrial Sand, 
Inc.

Cemex, Inc.

CR& R

Ewles Materials- San Juan 
Capistrano

Northrop Grumman Capistrano 
Test Site

Tierra Verde Industries (La Pata 
Greenwaste)

Prima Deshecha Landfill

Santa Margarita Water District, 
Chiquita Water Plant

Dana Point Shipyard (Industrial)

BUSINESS NAME

930I006261 5 31511 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Tim Kayes / Brad 

Pollard 626-852-6264 San Juan Creek

None 33608 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Thomas 

Thompson 949-728-4555 San Juan Creek

None 31511 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Ole Hjorth-Olsen 949-728-0415 San Juan Creek

930I000990 1173 31302 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Patricia Smith 949-728-0171 

x329 San Juan Creek

930I013411 3.68 31601 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Bill Vondenichar 949-678-5372 San Juan Creek

930I014441 6 31641 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Frank Alvarez 

(Temporary) 877-728-0446 San Juan Creek

930I011101 2 32501 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Chris Hanson 949-728-0436 San Juan Creek

33000 Pico Ave. San Clemente 
Unincorporated Rick Asher 949-361-7106 San Mateo Creek

930I014449 10 31748 La Pata Ave. San Juan Capistrano 
Unincorporated 92650 Christy McAllister 949-728-0401 San Juan Creek

930I005260 1530 32250 La Pata Ave. San Juan Capistrano 
Unincorporated 92650 David Wong (949)728-3047 San Clemente 

Coastal Streams

930I005771 60 28793 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Wade Specht (949) 493-5234 San Juan Creek

CA0109313 34671 Puerto Pl. Dana Point Harbor 92629 Cathy Cope 949-661-1313 Dana Point Coastal 
Streams

WATERSHEDSTREET_
TYPE

BLDG_
UNIT CITY_CODE ZIP BLDG_SQ 

Ft.
FACILITY 
CONTACT

CONTACT 
PHONE 

NUMBER
WDID No. SITE SIZE 

(ACRES)
STREET_

NO
STREET_

NAME

0037790
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DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

1 Color Spot Nurseries High Nurseries and 
greenhouses N As Needed May 31, 2006 

(Christine Hanson)

Overall good. Requires 
some secondary 
containment for oil.

No

2 DM Color Express, Inc. (Nursery) High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
In process of moving to 
San Juan Capistrano. No

3 Norman's Nursery, Inc. High Nurseries and 
greenhouses N As Needed June 19, 2006 

(Christine Hanson)
No issues. Good irrigation 
practices. No

4 O'Connell Landscape Maintenance High Landscaping (and 
hardscape installations) N As Needed June 15, 2006 

(Christine Hanson) No issues. No

5 Sakaida Nursery High Nurseries and 
greenhouses N As Needed June 12, 2006 

(Christine Hanson)
Most nursery irrigation 
water infiltrates. No

6 Tree of Life Nursery High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
No issues.  Exccellent 
BMP implementation. No

7 T-Y Nursery High Nurseries and 
greenhouses N As Needed June 8, 2006 

(Christine Hanson)

Requires secondary 
containment in several 
areas.

No

8 Lake Forest Golf & Practice Center 
(Lease) High

Golf courses, parks and 
other recreational 
areas/facilities

N As Needed April 4, 2006 (Christine 
Hanson)

Illegal discharge. Told to 
immediately stop all 
discharge to Aliso 
Creek.ACO issued April 
20, 2006

Yes April 20, 2006 
(Christine Hanson)

Discharging to 
retarding basin for 
infiltration on interim 
basis. Preparing plans 
for structural BMP. Full 
inspection conducted. 
Issues with 
maintenance yard to 
be addressed.

9 Oaks/Blenheim Exhibition High N May 1, 2006 (Christine 
Hanson)

Wash rack drainage must 
be improved. Other 
issues.

No

10 Genesis Growers LLC High Nurseries and 
greenhouses N May 18, 2006 

(Christine Hanson)
In process of moving. No 
issues noted. No

11 Miramar Wholesale Nurseries High Nurseries and 
greenhouses

N May 18, 2006 
(Christine Hanson)

Over irrigation, 
discharging to highway. 
Moving by Oct. 1, 2006.

No

12 Arco AM/PM #6550 High Retail or wholesale fueling Y As Needed
11/28/05 Christine 
Hanson (HCA Follow-
Up)

Uncovered trash bin. 
Store hazardous waste 
there for pick up. Trench 
drain in front of trash 
enclosure.

No

13 Mobil Service Station High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna)

Adjust landscape 
sprinklers to reduce any 
excess runoff.  Cleanup 
trash near storm drains.

No

14 Coto de Caza Golf & Raquet Club High
Golf courses, parks and 
other recreational 
areas/facilities

Y As Needed 5/31/2006 (Duc 
Nguyen)

ACO issued for in 
adequate implementation 
of bmps

No

15 Las Flores Chevron High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna) No Violations No

2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD

0037791
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DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD

16 Cook's Corner Restaurant High Eating or drinking 
establishments Y As Needed

17 Avendale Recreation Center High
Golf courses, parks and 
other recreational 
areas/facilities

Y As Needed

18 Baskin-Robbins Ice Cream High Eating or drinking 
establishments Y As Needed

19 Bothers West Bistro High Eating or drinking 
establishments Y As Needed

20 Bruegger's Bagels/Haagen Daz High Eating or drinking 
establishments Y As Needed

21 Burger King High Eating or drinking 
establishments Y As Needed

22 Dove Canyon Steakhouse High Eating or drinking 
establishments Y As Needed

23 Jack In The Box  #3387 High Eating or drinking 
establishments Y As Needed

24 Jalapeno's Mexican Food High Eating or drinking 
establishments Y As Needed

25 Kanpai Sushi High Eating or drinking 
establishments Y As Needed

26 Lamppost Pizza High Eating or drinking 
establishments Y As Needed

27 McDonald's of Ladera Ranch High Eating or drinking 
establishments Y As Needed

28 Mesa Food & Liquor High Eating or drinking 
establishments Y As Needed

29 Panda Express High Eating or drinking 
establishments Y As Needed

30 Pick Up Stix High Eating or drinking 
establishments Y As Needed

31 Pizza Hut #705060 High Eating or drinking 
establishments Y As Needed

32 Quikwok High Eating or drinking 
establishments Y As Needed

33 San Giovani High Eating or drinking 
establishments Y As Needed

34 Senor Licos Mexican Restaurant High Eating or drinking 
establishments Y As Needed

35 Starbucks Coffee High Eating or drinking 
establishments Y As Needed

36 Subway Sandwiches High Eating or drinking 
establishments Y As Needed

37 Taco Bell High Eating or drinking 
establishments Y As Needed

38 Taco Mesa High Eating or drinking 
establishments Y As Needed

39 Togo's High Eating or drinking 
establishments Y As Needed

40 Trabuco Oaks Steakhouse High Eating or drinking 
establishments Y As Needed

41 KFC #Y305-001 High Eating or drinking 
establishments Y As Needed

42 Coto General Store High Eating or drinking 
establishments Y As Needed

43 Jack in the Box #3270 - Trabuco High Eating or drinking 
establishments Y As Needed

44 Newport Rib at Ladera Ranch High Eating or drinking 
establishments Y As Needed

45 Pavilions High Eating or drinking 
establishments Y As Needed

46 Z Pizza High Eating or drinking 
establishments Y As Needed

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Facility Follow-up Inspections 
Spreadsheet for information on inspections resulting in stormwater observations.
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DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD

47 St. Michael's Seminary High Eating or drinking 
establishments Y As Needed

48 Maggie Moos Ice Cream &  Treatory High Eating or drinking 
establishments Y As Needed

49 Rose Canyon Cantina High Eating or drinking 
establishments Y As Needed

50 Pacific Whey Café High Eating or drinking 
establishments

Y
As Needed

51 Beachfire Bar and Grill High Eating or drinking 
establishments

Y
As Needed

52 Picante Mariscos High Eating or drinking 
establishments

Y
As Needed

53 Infusion Restaurant & Bar High Eating or drinking 
establishments

Y
As Needed

54 Roma D' Italia High Eating or drinking 
establishments

Y
As Needed

55 Rancho Capistrano High Eating or drinking 
establishments Y As Needed

56 Bamboo Bamboo Oriental Kitchen High Eating or drinking 
establishments Y As Needed

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Facility Follow-up Inspections 
Spreadsheet for information on inspections resulting in stormwater observations.

0037793



County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet

11 of 21

1 Color Spot Nurseries

2 DM Color Express, Inc. (Nursery)

3 Norman's Nursery, Inc.

4 O'Connell Landscape Maintenance

5 Sakaida Nursery

6 Tree of Life Nursery

7 T-Y Nursery

8 Lake Forest Golf & Practice Center 
(Lease)

9 Oaks/Blenheim Exhibition

10 Genesis Growers LLC

11 Miramar Wholesale Nurseries

12 Arco AM/PM #6550

13 Mobil Service Station

14 Coto de Caza Golf & Raquet Club

15 Las Flores Chevron

BUSINESS NAME DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

5199 0 31101 Ortega Hwy. Ortega Highway 
Unincorporated 92675 0 12000 Jim Hessler 949-728-0777 125-161-11 San Juan Creek

782 29001 Ortega Hwy. Ortega Highway 
Unincorporated 92675 0 Sal Gonzalez 949-496-9356 San Juan Creek

5193 1500 20177 Meadow Ridge Dr. Trabuco Canyon 92679 0 2000 Primo Serrano 949-858-0588 San Juan Creek

0 31821 Ortega Hwy. Ortega Highway 
Unincorporated 0 100 Jim Montanez 949-728-0610 San Juan Creek

5193 0 31971 Trabuco Canyon Rd. Trabuco Canyon 92678 0 4800 Tadashi Sakaida 949-858-0255 842-071-10 San Juan Creek

100 0 33201 Ortega Hwy. Ortega Highway 
Unincorporated 0 500 Jeff Bohn 949-728-0685 San Juan Creek

5261 0 31761 Trabuco Canyon Rd. Trabuco Canyon 92678 0 4000 Alfonso Ramos 949-858-0202 842-071-09 San Juan Creek

23308 Cherry Avenue Lake Forest 92630 Ryan Saturday 949-859-1455 Aliso Creek

28801 San Juan Creek Rd. San Juan 
Capistrano 92675 Walter Navas 949-443-1846 San Juan Creek

29001 Ortega Hwy. Ortega Highway 
Unincorporated Tom Taggart 949-240-0681 San Juan Creek

Ortega Hwy. Ortega Highway 
Unincorporated Amy Carrillo 949-728-1428 San Juan Creek

27402 Antonio Pkwy. Ladera Ranch 92694 Priscilla 
Sangalang 949-364-5048 San Juan Creek

5541 0 27702 Crown Valley Pkwy. Ladera Ranch 92691 0 56755 Jorge Jimenez 949-364-6068 759-351-06 San Juan Creek

7992 0 25291 Vista Del Verde A Trabuco Canyon 92679 0 22000 Bob Blalock 949-858-2775 778-041-19 San Juan Creek

0 28632 Oso Pkwy. Las Flores 92688 0 2365 Layard Austin 949-888-1341 782-631-03 San Juan Creek

BLDG_S
Q Ft.

SQUARE 
FTZIPCITY_CODE WATERSHEDAPN

CONTACT 
PHONE 

NUMBER

FACILITY 
CONTACT

2006-07 REPORTING PERIOD

BLDG_
NO

SQUARE_
FTSIC CODE STREET_T

YPESTREET_NAMESTREET_DIR
ECTIONSTREET_NO
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BUSINESS NAME

16 Cook's Corner Restaurant

17 Avendale Recreation Center

18 Baskin-Robbins Ice Cream

19 Bothers West Bistro

20 Bruegger's Bagels/Haagen Daz

21 Burger King

22 Dove Canyon Steakhouse

23 Jack In The Box  #3387

24 Jalapeno's Mexican Food

25 Kanpai Sushi

26 Lamppost Pizza

27 McDonald's of Ladera Ranch

28 Mesa Food & Liquor

29 Panda Express

30 Pick Up Stix

31 Pizza Hut #705060

32 Quikwok

33 San Giovani

34 Senor Licos Mexican Restaurant

35 Starbucks Coffee

36 Subway Sandwiches

37 Taco Bell

38 Taco Mesa

39 Togo's

40 Trabuco Oaks Steakhouse

41 KFC #Y305-001

42 Coto General Store

43 Jack in the Box #3270 - Trabuco

44 Newport Rib at Ladera Ranch

45 Pavilions

46 Z Pizza

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

BLDG_S
Q Ft.

SQUARE 
FTZIPCITY_CODE WATERSHEDAPN

CONTACT 
PHONE 

NUMBER

FACILITY 
CONTACT

2006-07 REPORTING PERIOD

BLDG_
NO

SQUARE_
FTSIC CODE STREET_T

YPESTREET_NAMESTREET_DIR
ECTIONSTREET_NO

0 19122 Live Oak Canyon Rd. Trabuco Canyon 92679 1890 1890 Frank Deluna 949-858-0266 Aliso Creek

0 41 Sklar St. Ladera Ranch 0 1436 San Juan Creek

27642 Antonio Pkwy. Ladera Ranch 92694 Carol Muggen (949) 939-8018 
(cell) San Juan Creek

28562 Oso Pkwy. Las Flores 0 Rich Sherwood 949-589-8000 782-631-05 San Juan Creek

27702 Crown Valley Pkwy. F-3 Ladera Ranch 92691 0 Michael Gorey 949-347-2470 759-351-01 San Juan Creek

0 27702 Crown Valley Pkwy. G Ladera Ranch 92691 0 3000 Avinha Singal 949-347-1200 759-351-02 San Juan Creek

31911 Dove Canyon Dr. Trabuco Canyon 92679 Sohail Nakhaie 949-939-9890 San Juan Creek

2817 28592 Oso Pkwy. Las Flores 92688 2817 2817 Alfred Diaz 949-766-5980 782-631-02 San Juan Creek

27602 Antonio Pkwy. Ladera Ranch 92694 Victor Gonzalez (949)364-5614 San Juan Creek

27742 Antonio Pkwy. K-6 Ladera Ranch 92694 Kathy Fung (949) 429-2772 San Juan Creek

4080 27702 Crown Valley Pkwy. E Ladera Ranch 92675 4080 7370 Don Rutolo 949-388-7260 759-351-03 San Juan Creek

27612 Antonio Pkwy. Ladera Ranch 92694 San Juan Creek

28562 Oso Pkwy. Las Flores 92688 Phil B. Adams 949-858-8156 San Juan Creek

27602 Antonio Pkwy. G-3 Ladera Ranch 92694 Michelle Ton 949-365-0291 San Juan Creek

0 28562 Oso Pkwy. Las Flores 92688 0 1680 James Ortiz 949-858-8158 782-631-05 San Juan Creek

27642 Antonio Pkwy. H-3 Ladera Ranch 92694 San Juan Creek

27702 Crown Valley Pkwy. E-3 Ladera Ranch 92694 Heego Ro 949-365-8777 San Juan Creek

31931 Dove Canyon Dr. Trabuco Canyon 92679 Chris Guarascio 949-293-8069 San Juan Creek

2500 20722 Rose Canyon Rd. Trabuco Canyon 92678 4000 4000 Federico Miranda 949-858-0724 842-081-17 San Juan Creek

1000 27702 Crown Valley Pkwy. E-4 Ladera Ranch 92691 0 6500 Robert Herrman 949-837-8434 759-351-08 San Juan Creek

27642 Antonio Pkwy. H-2 Ladera Ranch 92694 San Juan Creek

0 28532 Oso Pkwy. Las Flores 0 1900 Guillermo 949-888-8155 782-631-01 San Juan Creek

0 27702 Crown Valley Pkwy. F Ladera Ranch 0 2050 949-364-1957 759-351-05 San Juan Creek

27702 Crown Valley Pkwy. F-2 Ladera Ranch 92691 0 759-351-09 San Juan Creek

0 20782 Trabuco Oaks Dr. Trabuco Canyon 92678 3000 3000 Kim Varden 949-586-0722 842-101-57 San Juan Creek

27622 Antonio Pkwy. Ladera Ranch 92694 Daniel Flores 949-364-2982 San Juan Creek

San Juan Creek

San Juan Creek

27742 Antonio Pkwy K-7 Ladera Ranch 92694 Jerry Marroquin 949-364-9111 San Juan Creek

San Juan Creek

25672 Crown Valley Pkwy G-4 Ladera Ranch 92694 Adam Noya 949-347-8999 San Juan Creek

All Retail Food Facilities are inspected annually for stormwater compliance by the 
Orange County Health Care Agency. Please see Retail Food Facility Follow-up 
Inspections Spreadsheet for information on inspections resulting in stormwater 

observations.
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BUSINESS NAME

47 St. Michael's Seminary

48 Maggie Moos Ice Cream &  Treatory

49 Rose Canyon Cantina

50 Pacific Whey Café

51 Beachfire Bar and Grill

52 Picante Mariscos

53 Infusion Restaurant & Bar

54 Roma D' Italia

55 Rancho Capistrano

56 Bamboo Bamboo Oriental Kitchen

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

BLDG_S
Q Ft.

SQUARE 
FTZIPCITY_CODE WATERSHEDAPN

CONTACT 
PHONE 

NUMBER

FACILITY 
CONTACT

2006-07 REPORTING PERIOD

BLDG_
NO

SQUARE_
FTSIC CODE STREET_T

YPESTREET_NAMESTREET_DIR
ECTIONSTREET_NO

San Juan Creek

25672 Crown Valley Pkwy G-5 Ladera Ranch 92694 San Juan Creek

20722 Rose Canyon Rd. Trabuco Canyon 92678 San Juan Creek

Crown Valley Pkwy Ladera Ranch Edgar Pichardo 949-542-7744 San Juan Creek

25682 Crown Valley Pkwy Ladera Ranch Chris Johnston 949-542-7700 San Juan Creek

San Juan Creek

San Juan Creek

San Juan Creek

29251 Camino Capistrano San Juan 
Capistrano 92675 Adrian Lermas 310-995-0353 San Juan Creek

27702 Crown Valley Pkwy. E-3 Ladera Ranch 92694 San Juan Creek

All Retail Food Facilities are inspected annually for stormwater compliance by the 
Orange County Health Care Agency. Please see Retail Food Facility Follow-up 
Inspections Spreadsheet for information on inspections resulting in stormwater 

observations.
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DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL FOLOW-

UP INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

1 Quikwok May 10, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

July 20, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued August 19, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen) Issues addressed. N/A N/A August 8, 2005 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current and AA61

10/24/2006 
(Christine Hanson)

Maintenance records were 
available. Observed uncovered 
trash bins. Will contact 
management company.

N/A

2 Jalapeno's 
Mexican Food August 30, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued N/A N/A April 13, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current and AA61

June 5, 2006 
(Christine Hanson)

No maintenance log available. 
Rendered grease container covered 
with grease and grease spills on 
pavement. Discussed issues with 
staff.

N/A

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 24, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility

March 31, 2005 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

May 2 & 9, 2005 
(Christine Hanson

After meeting with the General 
Manager, issues were 
addressed.

4 Jack In The Box  
#3387 October 29, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A

5 Taco Bell #19895 March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 (Christine 
Hanson)

Discussed maintenance 
records, provided log sheet & 
Brochures

N/A N/A

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A February 6, 2006 

(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

March 30, 2006 
(Christine Hanson)

Trash observed in enclosure, 
grease on concrete surrounding 
rendered grease 55-gal drum. 
Instructed to clean up. Provided 
literature.

N/A

March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 (Christine 
Hanson)

May 9, 2005 Discussed 
maintenance records, provided 
log sheet & Brochures

N/A N/A

7

City Buffet 
(Formerly Dove 
Canyon 
Steakhouse)

August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Addressed waste handling 
issues with facility N/A N/A

8 San Giovani August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued N/A N/A

9 Mesa Food & 
Liquor October 29, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A

August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Management comapany maintains. 
Management company being sent 
Notice of Non-Compliance

N/A

May 15, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 20, 2006 
(Christine Hanson)

Instructed to cover bins, improve 
bagging, & break down boxes. Told 
that no liquid discharge is allowed.

N/A

11 Burger King August 3, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

October 11, 2005 
(Christine Hanson) Had current records N/A

12
Bruegger's 
Bagels/Haagen 
Daz

August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

States does no cooking/States trash 
bins shared and management 
company maintains

N/A

13 Starbucks Coffee August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Westar Management comapany 
maintains. Management company 
being sent Notice of Non-
Compliance

N/A

October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 2005 
(Christine Hanson)

Grease spills, trash & debris 
observed in trash enclosure. 
Cleaned while staff present. 
Discussed issues with manager.

N/A

March 3, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/Not 
Current

April 18, 2006 
(Christine Hanson)

Common grease interceptor. 
Property Management Company, 
Westar, maintains records.

N/A

10 Lampost Pizza

After meeting with the 
General Manager, 
issues were 
addressed.

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

6 Pick Up Stix

3 Las Flores 
Chevron

2003-04 REPORTING PERIOD

BUSINESS NAME

May 2 & 9, 2005 
(Christine Hanson)

14
Newport Rib 
Company at 

Ladera Ranch
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Region 9/San Diego Region

2006-07 PEA
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DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL FOLOW-

UP INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD2003-04 REPORTING PERIOD

BUSINESS NAME

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 2005 
(Christine Hanson)

Trash bins open. Manager states 
they have requested third trash 
container.

N/A

March 13, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures.

April 19, 2006 
(James Fortuna)

Trash bins open and shared by 
multiple businesses.  Liquid 
waste/debris on ground from 
neighboring business.  Had bins 
closed and area swept.

N/A

16 ARCO AM/PM 
#6550

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 2005 
(Christine Hanson)

Uncovered trash bin. Store 
hazardous waste there for pick up. 
Trench drain in front of trash 
enclosure.

N/A

17 Pavilions #2703 October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 29, 2005 
(Christine Hanson)

No problem observed. Trash bins 
closed and enclosure area clean. N/A

November 18, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

February 27, 2006 
(Christine Hanson)

Trash bins uncovered and mops 
drip-drying over storm drain. 
Discussed issues. School will cover 
enclosure and move mop drying 

N/A

April 21, 2006
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 21, 2006 
(Christine Hanson)

States the trash bin enclosure will 
be covered in the fall before storm 
season.

N/A

19 Coto General Store January 10, 2006
AA61 Condition of refuse 
containers & trash bin 
enclosures

February 21, 2006 
(Christine Hanson)

Trash bin closed. Enclosure area 
appears to be storage area for 
miscellaneous and discards. No 
food or general trash noted on 
ground.

N/A

20 KFC #Y305-001 March 30, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

April 18, 2006 
(Christine Hanson)

Had current records.  Had washed 
down sidewalks. Discussed issues 
with staff.

N/A

21 Pizza Hut # 
705060 March 30, 2006 (HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Enclosure does not permit bins to 
open or close properly. Will discuss 
issue with Westar Management.

N/A

22
Subway 
Sandwiches -
Antonio Pkwy.

March 30, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Trash bin lids open. Can't close 
within enclosure. Will talk to 
Westar.

N/A

23 Panda Express 
#886 March 30, 2006 (HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures.  AA64 
Maintenance Records:  
Lack of/not current

April 18, 2006 
(James Fortuna)

Instructed to keep bins closed (1 of 
2 open).  No maintenance records - 
provided maintenance log sheet for 
grease interceptor.

N/A

24 Maggie Moos Ice 
Cream & Treatery March 30, 2006 (HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(James Fortuna)

Trash bin lids were closed following 
inspection of Z Pizza on the same 
day.  Instructed to keep lids closed.

N/A

25 Pacific Whey Café April 13, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 5, 2006 
(Christine Hanson)

Rendered grease container covered 
with grease and grease spills on 
pavement. Staff told to wipe up 
spills and keep container clean on 
outside.

N/A

26 Beachfire Bar and 
Grill May 16, 2006 (HCA)

A61 Condition of Refuse 
Containers & Trash Bin 
Enclosures                 A63 
Improper Methods for Spill 
Cleanup/Hosing Area

May 26, 2006 
(Christine Hanson)

Discussed record keeping, trash bin 
maintenance and proper cleanup 
methods

N/A

27 Baskin-Robbins 
Ice Cream March 30, 2006 (HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 25, 2006 
(Christine Hanson)

Bags of trash on ground in 
enclosure. Instructed manager to 
have area cleaned up. Provided 
poster and trash enclosure stickers 
to manager. 

N/A

28 Rose Canyon 
Cantina

February 7, 2006 
(HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 21, 2006 
(Christine Hanson)

Had receipts for cleaning 
interceptor. Will post maintenance 
log.

N/A

29 Picante Mariscos May 26, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson) Had current records. N/A

30 Mac Donalds of 
Ladera Ranch May 31, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson)

Discussed record keeping. Westar 
Mgt. will provide records to tenant in 
future. 

N/A

31 Trabuco Oaks 
Steak House April 6, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 13, 2006 
(Christine Hanson) Currently has records. N/A

18 St. Michael's 
Seminary School

15 Z Pizza
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Region 9/San Diego Region

2006-07 PEA
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DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL FOLOW-

UP INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD2003-04 REPORTING PERIOD

BUSINESS NAME

32 Infusion 
Restaurant & Bar June 13, 2006 (HCA)

A61 Condition of Refuse 
Containers & Trash Bin 
Enclosures                 A64 
Maintainance Records

July 20, 2006 
(Christine Hanson)

New business, will start 
maintenance log. Discussed trash 
bin maintenance.

N/A

33 Roma D' Italia July 20, 2006 
(Christine Hanson)

New business. Asked by owner to 
inspect & discuss issues. N/A

34 Rancho Capistrano

35 Kanpai Sushi

36 Bamboo Bamboo 
Oriental Kitchen

37 The Beach House

38 Harpoon Henry's

39 Dana West Yacht 
Club

0037799
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Region 9/San Diego Region

2006-07 PEA

County of Orange/Orange County Flood Control District
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1 Quikwok

2 Jalapeno's 
Mexican Food

4 Jack In The Box  
#3387

5 Taco Bell #19895

7

City Buffet 
(Formerly Dove 
Canyon 
Steakhouse)

8 San Giovani

9 Mesa Food & 
Liquor

11 Burger King

12
Bruegger's 
Bagels/Haagen 
Daz

13 Starbucks Coffee

10 Lampost Pizza

6 Pick Up Stix

3 Las Flores 
Chevron

BUSINESS NAME

14
Newport Rib 
Company at 

Ladera Ranch

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-UP 

INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

27702 Crown 
Valley Pkwy. E-3 Ladera Ranch 92694 Heego Ro 949-365-8777 San Juan Creek

27602 Antonio Pkwy. Ladera Ranch 92694 Victor 
Gonzalez (949)364-5614 San Juan Creek

July 5, 2006 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 26, 2006 
(Christine Hanson)

No problem observed. Trash 
bins closed and enclosure area 
clean.

N/A 2817 28592 Oso Pkwy. Las Flores 92688 2817 2817 Alfred Diaz 949-766-5980 782-631-02 San Juan Creek

0 28532 Oso Pkwy. Las Flores 0 1900 Guillermo 949-888-8155 782-631-01 San Juan Creek

31911 Dove 
Canyon Dr. Trabuco Canyon 92679 Sohail 

Nakhaie 949-939-9890 San Juan Creek

31931 Dove 
Canyon Dr. Trabuco Canyon 92679 Chris 

Guarascio 949-293-8069 San Juan Creek

28562 Oso Pkwy. Las Flores 92688 Phil B. 
Adams 949-858-8156 San Juan Creek

February 9, 2007 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

April 2, 2007 (Christine 
Hanson)

Met with Westar at facility. 
Westar will cover enclosure and 
has moved rendered grease 
containers to separate area.

N/A

0 27702 Crown 
Valley Pkwy. G Ladera Ranch 92691 0 3000 Avinha Singal 949-347-1200 759-351-02 San Juan Creek

27702 Crown 
Valley Pkwy. F-3 Ladera Ranch 92691 0 Michael 

Gorey 949-347-2470 759-351-01 San Juan Creek

October 6, 2006 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

December 7, 2006 
(Christine Hanson)

Uncovered trash bins & grease 
spills observed. Multi-use trash 
bins. Will contact Westar Mgt.

N/A 1000 27702 Crown 
Valley Pkwy. E-4 Ladera Ranch 92691 0 6500 Robert 

Herrman 949-837-8434 759-351-08 San Juan Creek

Don Rutolo 949-388-7260Crown 
Valley Pkwy. E San Juan CreekLadera Ranch 92675 4080 7370 759-351-03

STREET_N
O

SQUAR
E FT APNBLDG_

SQ Ft.
FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_
FT

STREET_DI
RECTION

STREET_
NAME

STREET
_TYPE

BLDG
_NO WATERSHED

0 28562 Oso

0 28632 Oso

168092688 0Pkwy. Las Flores 782-631-05 San Juan CreekJames Ortiz 949-858-8158

Pkwy. Las Flores 949-888-1341

CITY_CODESIC CODE

782-631-03 San Juan Creek92688 0 2365 Sean Icaza

Ladera Ranch27742 Antonio

2006-07 REPORTING PERIOD

949-364-9111 San Juan Creek92694 Jerry 
MarroquinPkwy.

4080 27702

0037800



County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

County of Orange/Orange County Flood Control District
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18 of 21

BUSINESS NAME

16 ARCO AM/PM 
#6550

17 Pavilions #2703

19 Coto General Store

20 KFC #Y305-001

21 Pizza Hut # 
705060

22
Subway 
Sandwiches -
Antonio Pkwy.

23 Panda Express 
#886

24 Maggie Moos Ice 
Cream & Treatery

25 Pacific Whey Café

26 Beachfire Bar and 
Grill

27 Baskin-Robbins 
Ice Cream

28 Rose Canyon 
Cantina

29 Picante Mariscos

30 Mac Donalds of 
Ladera Ranch

31 Trabuco Oaks 
Steak House

18 St. Michael's 
Seminary School

15 Z Pizza

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-UP 

INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

STREET_N
O

SQUAR
E FT APNBLDG_

SQ Ft.
FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_
FT

STREET_DI
RECTION

STREET_
NAME

STREET
_TYPE

BLDG
_NO WATERSHEDCITY_CODESIC CODE

2006-07 REPORTING PERIOD

27402 Antonio Pkwy. Ladera Ranch 92694 Priscilla 
Sangalang 949-364-5048 San Juan Creek

25636 Crown 
Valley Pkwy. Ladera Ranch 92694 Richard 

Flores 949-429-5400 San Juan Creek

23472 Vista Del 
Verde Coto De Caza 92679 Maher 

George 949-858-1321 San Juan Creek

27622 Antonio Pkwy. Ladera Ranch 92694 Daniel Flores 949-364-2982 San Juan Creek

27642 Antonio Pkwy. Ladera Ranch 92694 Marcos 
Calderon 949-364-1551 San Juan Creek

27642 Antonio Pkwy. H2 Ladera Ranch 92694 Marcos 
Calderon 949-364-1551 San Juan Creek

27602 Antonio Pkwy. G-3 Ladera Ranch 92694 Michelle Tan 949-365-0291 San Juan Creek

25672 Crown 
Valley Pkwy. G-5 Ladera Ranch 92694 Patrice Mudd 949-702-3522 San Juan Creek

February 20, 2007 
(HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

April 2, 2007 (Christine 
Hanson)

Discussed with Westar. They 
plan to cover the enclosure. N/A 25672 Crown 

Valley Pkwy. Ladera Ranch 92694 Edgar 
Pichardo 949-542-7744 San Juan Creek

October 12, 2006 
(HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

December 7, 2006 
(Christine Hanson)

Uncovered trash bins & grease 
spills observed. Multi-use trash 
bins. Will contact Westar Mgt.

N/A 25682 Crown 
Valley Pkwy. Ladera Ranch 92694 Chris 

Johnston 949-542-7700 San Juan Creek

27642 Antonio Pkwy. Ladera Ranch 92694 Carol Myggen 949-939-8018 
(cell) San Juan Creek

20722 Rose 
Canyon Rd. Trabuco Canyon 92678 John Cox 949-766-6939 San Juan Creek

25606 Crown 
Valley Pkwy. Ste. 

K2 Ladera Ranch 92694 Matthew 
Morrison 949-364-7100 San Juan Creek

27612 Antonio Pkwy. Ladera Ranch 92694 Ron Hauff 949-364-8500 San Juan Creek

20782 Trabuco 
Oaks Dr. Trabuco Canyon 92678 Kim Varden 949-586-0722 San Juan Creek

SilveradoEl Toro Rd. San Juan CreekFr. Gregory 
Dick 949-858-0222

Tom or Adam 
Noya 949-347-8999 San Juan Creek

9267619292

Crown 
Valley Pkwy. Ste. G-

4 Ladera Ranch 9269425672

0037801



County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

County of Orange/Orange County Flood Control District
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BUSINESS NAME

32 Infusion 
Restaurant & Bar

33 Roma D' Italia

34 Rancho Capistrano

35 Kanpai Sushi

36 Bamboo Bamboo 
Oriental Kitchen

37 The Beach House

38 Harpoon Henry's

39 Dana West Yacht 
Club

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-UP 

INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

STREET_N
O

SQUAR
E FT APNBLDG_

SQ Ft.
FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_
FT

STREET_DI
RECTION

STREET_
NAME

STREET
_TYPE

BLDG
_NO WATERSHEDCITY_CODESIC CODE

2006-07 REPORTING PERIOD

25612 Crown 
Valley Pkwy. Ladera Ranch 92694 Lonnie 

Shepard 949-364-1100 San Juan Creek

Crown 
Valley Pkwy. Ladera Ranch 92694 Louie Corea San Juan Creek

August 17, 2006 (HCA)

AA62 Washing 
Mats/Filters/Trash Bins 
into Parking or Street 
Areas

September 26, 2006 
(Christine Hanson)

Discussed issues with contact. 
Will wash mats in grassy area in 
future.

N/A 29251 Camino 
Capistrano

San Juan 
Capistrano 92675 Adrian 

Lermas 310-995-0353 San Juan Creek

October 16, 2006 
(HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures 
AA63 Improper Methds 
for Spill Cleanup/Hosing 
Area

December 7, 2006 
(Christine Hanson)

Trash bins uncovered. Enclosure 
messy. No evidence of hosing 
down. Instructed manager to 
train staff.

N/A 27742 Antonio Pkwy. K-6 Ladera Ranch 92694 Kathy Fung (949) 429-2772 San Juan Creek

February 9, 2007 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

April 2, 2007 (Christine 
Hanson)

Met with Westar at facility. 
Westar will cover enclosure and 
has moved rendered grease 
containers to separate area.

N/A 27702 Crown 
Valley Pkwy. E-3 Ladera Ranch 92694 San Juan Creek

July 24, 2006 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures 
AA64 Maintenance 
Records: Lack of/not 
Current

N/A 25001 Dana Dr Dana Point 92629 Matt Pike 949-496-7310 Dana Point Coastal 
Streams

April 9, 2007 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

N/A 34555  Golden 
Lantern Dana Point 92629 11,036 949-493-2933 Dana Point Coastal 

Streams

March 29, 2007 (HCA)

AA62 Washing 
Mats/Filters/Trash Bins 
into Parking or Street 
Areas

N/A 24601 Dana Dr Dana Point 92629 Paul Berkery 949-661-1185 Dana Point Coastal 
Streams

Issues addressed in coordination with Dana Point Harbor 
Department Lease Administration Staff

0037802
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DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector) RESULTS OF  INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 HA78H-131M1 Verizon High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson)  Kiosk. No issues. No Cellular Communication 
108-1 Dana Point 92629 Dana Point Coastal 

Streams

2 HA78H-24-003-0002 Arrow Custom Covers High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34463  Golden Lantern Dana Point 92629 351 949-248-9576 Dana Point Coastal 
Streams

3 HA78H-24-003-0003 Art Sea High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34503  Golden Lantern Dana Point 92629 585 Mark Hanson 949-240-2321 Dana Point Coastal 
Streams

4 HA78H-24-003-xxxx Capo Beach Watercraft High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson)  Kiosk. No issues. No Dana Point 92629 949-661-1690 Dana Point Coastal 
Streams

5 HA78H-24-02-xx Catalina Explorer High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34671 Puerto Pl Dana Point 92629 949-492-5308 Dana Point Coastal 
Streams

6 HA78H-24-003-xxxx Catalina Express High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No.  Golden Lantern Dana Point 92629 800-481-3470 Dana Point Coastal 
Streams

7 HA78H-24-003-0005 Catalina Seashell 
Company High

Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No. 34511  Golden Lantern Dana Point 92629 680 Robert Schultz and Georgette 
Schultz 949-487-0013 Dana Point Coastal 

Streams

8 HA78H-24-06-xx Dana Harbor Yacht Sales / 
Charters High

Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No. 34571  Golden Lantern Dana Point 92629 949-493-2011 Dana Point Coastal 
Streams

9 HA78H-24-06-xx Dana Island Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34451 Casitas Pl Dana Point 92629 949-248-7400 Dana Point Coastal 
Streams

10 HA78H-24-02-xx Dana Point Jet Ski High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34671 Puerto Pl Dana Point 92629 Jeff Magnan 949-661-4947 Dana Point Coastal 
Streams

11 HA78H-24-06-10 Dana Point Marina 
Company High

Marinas
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34555 Casitas Pl Dana Point 92629 Doug Whitlock mgr 949-496-6137 Dana Point Coastal 
Streams

12 HA78H-24-003-xxxx Dana Wharf Sportfishing High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34675  Golden Lantern Dana Point 92629 Don Hansen 949-496-5794 Dana Point Coastal 
Streams

13 HA78H-24-06-xx Sun Country High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34553 Casitas Pl Dana Point 92629 949-488-3640 Dana Point Coastal 
Streams

14 HA78H-24-003-0011 Downstairs Store High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34525  Golden Lantern Dana Point 92629 1,004 Christine O'Brien 949-496-1424 Dana Point Coastal 
Streams

15 HA78H-24-20-xx Dream Catcher Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues 24450 Dana Point Harbor Dr Dana Point 92629 Ray Danet 949-248-7100 Dana Point Coastal 
Streams

16 HA78H-24-03, 03.11, 
4.02 Embarcadero Marina High

Marinas
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34501 Embarcadero Pl Dana Point 92629 Brian Dunn 949-496-6177 Dana Point Coastal 
Streams

17 HA78H-24-003-xxxx Beyond the Sea High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34673  Golden Lantern Dana Point 92629 846 Dana Point Coastal 
Streams

18 HA78H-24-003-0012 Gift Chateau High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34507  Golden Lantern Dana Point 92629 1,397 Mark Hanson 949-493-9811 Dana Point Coastal 
Streams

19 HA78H-24-003-0013 Golden Galleon Boutique High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34677  Golden Lantern Dana Point 92629 1,322 949-493-8521 Dana Point Coastal 
Streams

20 HA78H-24-20-xx Dream Catcher Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24450 Dana Point Harbor Dr Dana Point 92629 Dick Beauchamp 949-851-8087 Dana Point Coastal 
Streams

21 HA78H-24-003-0014 Momilanis High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34671  Golden Lantern Dana Point 92629 695 Kristin Hanscom 949-661-8300 Dana Point Coastal 
Streams

22 HA78H-24-003-0017 J&I Salon High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34483  Golden Lantern Dana Point 92629 1,138 Joanna Giangardella and 
Rene Churchill 949-493-1572 Dana Point Coastal 

Streams

23 HA78H-24-003-0018 JW Jewelry High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34515  Golden Lantern Dana Point 92629 570 Jerry Heath 949-493-8822 Dana Point Coastal 
Streams

24 HA78H-24-06-xx Lemest Yacht Sales High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24703 Dana Dr Dana Point 92629 949-496-4933 Dana Point Coastal 
Streams

25 HA78H-24-06-xx Marine Tech High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24705 Dana Dr Dana Point 92629 Dana Point Coastal 
Streams

26 HA78H-24-003-xxxx Mello Brothers Live Bait 
Barge High

Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed June 19, 2007 (Christine 

Hanson)
Secondary containment required for 
chemicals, oil & Cleaners. No 34675  Golden Lantern Dana Point 92629 949-366-2460 Dana Point Coastal 

Streams

27 HA78H-24-22-xx Noel Canvas & Upholstery High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24401 Dana Dr Dana Point 92629 949-487-9128 Dana Point Coastal 
Streams

28 HA78H-24-003-0022 Woody Hut High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34493  Golden Lantern Dana Point 92629 596 Judy Gudeman 949-443-1072 Dana Point Coastal 
Streams

29 HA78H-24-003-0023 Raj Parfumerie High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34487  Golden Lantern Dana Point 92629 543 Sudhir Sutaria and Meena 
Sudhir Sutaria 949-489-2962 Dana Point Coastal 

Streams

30 HA78H-24-003-0025 Sea Styles High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34485  Golden Lantern Dana Point 92629 1,497 Mary and Richard Palys 949-661-9262 Dana Point Coastal 
Streams

31 HA78H-24-20-xx Ship to Shore Insurance High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24450 Dana Point Harbor Dr Dana Point 92629 Patsy Hadlich 949-443-2733 Dana Point Coastal 
Streams

32 HA78H-130M13 (new business soon) High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No Dana Point Swim Beach Dana Point 92629 Doug Schwartz Dana Point Coastal 
Streams

33 HA78H-24-003-0001 The Alley Cat High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34491  Golden Lantern Dana Point 92629 635 Gabrielle Bassman 949-493-4309 Dana Point Coastal 
Streams

34 HA78H-24-003-0009 The Country Fox High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34481  Golden Lantern Dana Point 92629 920 949-493-4847 Dana Point Coastal 
Streams

2005-06 REPORTING PERIOD

SIC CODE SQUARE_
FT

STREET_
NO STREET_NAME STREET_T

YPE CITY_CODE ZIP

2006-07 REPORTING PERIOD

WATERSHEDAPNCONTACT PHONE 
NUMBERFACILITY CONTACTBLDG_

NO
BLDG_S

Q Ft.
SQUARE 

FTID NO. BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

RETAIL 
FOOD 

FACILITY         
Y/N

PERMIT INVENTORY 
CATEGORY

2003-04 REPORTING PERIOD 2004-05  REPORTING PERIOD
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County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2006-07 PEA

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 

21 of 21

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector) RESULTS OF  INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

2005-06 REPORTING PERIOD

SIC CODE SQUARE_
FT

STREET_
NO STREET_NAME STREET_T

YPE CITY_CODE ZIP

2006-07 REPORTING PERIOD

WATERSHEDAPNCONTACT PHONE 
NUMBERFACILITY CONTACTBLDG_

NO
BLDG_S

Q Ft.
SQUARE 

FTID NO. BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

RETAIL 
FOOD 

FACILITY         
Y/N

PERMIT INVENTORY 
CATEGORY

2003-04 REPORTING PERIOD 2004-05  REPORTING PERIOD

35 HA78H-24-003-0028 Top Brass High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34679  Golden Lantern Dana Point 92629 1,140 Jennifer Renziperis 949-496-4140 Dana Point Coastal 
Streams

36 HA78H-24-003-0030 Unique N' Novel High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34663  Golden Lantern Dana Point 92629 213 Linda Wetanson 949-488-0568 Dana Point Coastal 
Streams

37 HA78H-24-003-0031 Upstairs Store High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34505  Golden Lantern Dana Point 92629 705 Anita Moore 949-661-3787 Dana Point Coastal 
Streams

38 HA78H-24-003-xxxx West Marine High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson)
Spill; cleaned up. Will no longer store 
material outside. No 34467  Golden Lantern Dana Point 92629 3,036 949-240-8200 Dana Point Coastal 

Streams

39 HA78H-24-003-0033 Whimsey Hollow High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34509  Golden Lantern Dana Point 92629 1,230 Samson and Theresa 
Friedman 949-496-2431 Dana Point Coastal 

Streams

40 HA78H-24-003-0032 White Pelican Gallery High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34475  Golden Lantern Dana Point 92629 1,185 George and Diana 
Psilopoulos 949-240-1991 Dana Point Coastal 

Streams

41 HA78H-24-01.01 Dana Point Fuel Dock High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson)
Secondary containment and canopy 
required. No 34661 Puerto Pl Dana Point 92629 Ralph Davidson/Dollie Van 

Dixhorn 949-496-6113 Dana Point Coastal 
Streams

42 HA78H-24-23, 23.01 Dana Point Yacht Club High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson) No issues No 24399 Dana Dr Dana Point 92629 Simone Costes 949-496-2900 Dana Point Coastal 

Streams

43 HA78H-24-20-22 Dana West Marina High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson) No issues No 24500 Dana Point Harbor Dr Dana Point 92629 Eric Leslie 949-493-6222 Dana Point Coastal 

Streams

44 HA78H-24-20-xx Dana West Yacht Club High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson)

Needs cover/secondary containment 
for rendered grease drum. No 24601 Dana Dr Dana Point 92629 Paul Berkery 949-661-1185 Dana Point Coastal 

Streams

45 HA78H-24-20-xx Aventura Sailing Assn High Facilities within/directly adjacent 
or discharging directly to an ESA N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24650 Dana Point Harbor Dr Dana Point 92629 Dave Loesh 949-493-9493 Dana Point Coastal 
Streams

46 HA78H-24-133, 134 Ocean Institute High Facilities within/directly adjacent 
or discharging directly to an ESA N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24200 Dana Point Harbor Dr Dana Point 92629 Dan Gee 949-496-2274 Dana Point Coastal 
Streams

47 HA78H-24-003-0004 Beach Cities Pizza High Eating or drinking establishments Y As Needed 34473  Golden Lantern Dana Point 92629 1,511 John Miller 949-496-2670 Dana Point Coastal 
Streams

48 HA78H-24-003-0007 Chez Nevine High Eating or drinking establishments Y As Needed 34489  Golden Lantern Dana Point 92629 467 Nevine Sidhom 949-487-7000 Dana Point Coastal 
Streams

49 HA78H-24-003-0008 Chocolate Soldier High Eating or drinking establishments Y As Needed 34513  Golden Lantern Dana Point 92629 486 Detra Francis 949-493-4135 Dana Point Coastal 
Streams

50 HA78H-24-003-0006 Coffee Importers High Eating or drinking establishments Y As Needed 34531  Golden Lantern Dana Point 92629 1,670 James Miller 949-493-7773 Dana Point Coastal 
Streams

51 HA78H-24-08-09 Dana Point Harbor Marina 
Inn High Eating or drinking establishments Y As Needed 34902 Dana Point Harbor Dr Dana Point 92629 Dave Genteen 949-496-1203 Dana Point Coastal 

Streams

52 HA78H-24-003-xxxx El Torito High Eating or drinking establishments Y As Needed 34521  Golden Lantern Dana Point 92629 7,142 949-496-6311 Dana Point Coastal 
Streams

53 HA78H-24-003-0010 Gemmell's Restaurant High Eating or drinking establishments Y As Needed 34471  Golden Lantern Dana Point 92629 2,313
Byron Gemmell, Edwin 
Gemmell, and Mynor 
Gemmell

949-234-0063 Dana Point Coastal 
Streams

54 HA78H-24-003-xxxx Harbor Deli High Eating or drinking establishments Y As Needed 34667  Golden Lantern Dana Point 92629 1,890 Tommy Cassella 949-496-0424 Dana Point Coastal 
Streams

55 HA78H-24-003-xxxx Harbor Grill High Eating or drinking establishments Y As Needed 34499  Golden Lantern Dana Point 92629 3,999 John Hicks 949-240-1416 Dana Point Coastal 
Streams

56 HA78H-24-10-xx Harbor Lights Banquet 
Facility High Eating or drinking establishments Y As Needed 24707 Dana Dr Dana Point 92629 Teri Hall 949-240-0101 Dana Point Coastal 

Streams

57 HA78H-24-003-xxxx Harpoon Henry's High Eating or drinking establishments Y As Needed 34555  Golden Lantern Dana Point 92629 11,036 949-493-2933 Dana Point Coastal 
Streams

58 HA78H-24-003-xxxx Hava Java High Eating or drinking establishments Y As Needed 34669  Golden Lantern Dana Point 92629 514 Tommy Cassella 949-248-0156 Dana Point Coastal 
Streams

59 HA78H-24-003-xxxx Jolly Roger High Eating or drinking establishments Y As Needed 34661  Golden Lantern Dana Point 92629 6,187 949-496-0855 Dana Point Coastal 
Streams

60 HA78H-24-003-0015 Jon's Fish Market High Eating or drinking establishments Y As Needed 34665  Golden Lantern Dana Point 92629 2,570 Sharon and Jon Mansur 949-496-2807 Dana Point Coastal 
Streams

61 HA78H-24-003-0019 Mille Fleurs High Eating or drinking establishments Y As Needed 34495  Golden Lantern Dana Point 92629 600 Carol Wilson 949-248-7668 Dana Point Coastal 
Streams

62 HA78H-03 Pier Concession High Eating or drinking establishments Y As Needed West Cove Pier Dana Point 92629 Paula Hops 949-493-0704 Dana Point Coastal 
Streams

63 HA78H-24-003-0021 Proud Mary's Restaurant High Eating or drinking establishments Y As Needed 34689  Golden Lantern Dana Point 92629 2,193 949-493-5853 Dana Point Coastal 
Streams

64 HA78H-24-003-0024 Scoop Deck High Eating or drinking establishments Y As Needed 34535  Golden Lantern Dana Point 92629 2,426 James Miller 949-493-7773 Dana Point Coastal 
Streams

65 HA78H-24-003-0027 Super Stop Liquor High Eating or drinking establishments Y As Needed 34469  Golden Lantern Dana Point 92629 1,256 Philip Pusey 949-488-7642 Dana Point Coastal 
Streams

66 HA78H-24-11 The Beach House High Eating or drinking establishments Y As Needed 25001 Dana Dr Dana Point 92629 Matt Pike 949-496-7310 Dana Point Coastal 
Streams

67 HA78H-24-003-0037 The Brig Restaurant High Eating or drinking establishments Y As Needed 34461  Golden Lantern Dana Point 92629 4,589 Kevin Di Ganci 949-496-9046 Dana Point Coastal 
Streams

68 HA78H-24-003-0029 Turk's High Eating or drinking establishments Y As Needed 34683  Golden Lantern Dana Point 92629 1,911 Candice Varteresian 949-496-9028 Dana Point Coastal 
Streams

69 HA78H-24-003-xxxx Wind and Sea Restaurant High Eating or drinking establishments Y As Needed 34699  Golden Lantern Dana Point 92629 11,688 949-496-6500 Dana Point Coastal 
Streams

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections Spreadsheet for information on insepctions resulting in stormwater 
observations.

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections Spreadsheet for information on insepctions resulting in stormwater 
observations.
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 8/Santa Ana Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 Brea Canyon Oil Co. Low Once During 
Permit Term

May 4. 2005 (Matt 
Tucker) No violations No 1311

2 Nieto & Sons Trucking, Inc. Low Once During 
Permit Term

4/22/2005 (Matt 
Tucker) No violations No 4212

3 West Newport Oil Co. Low Once During 
Permit Term

5/6/2005 (Matt 
Tucker) No violations No 1311

4 Auto Bank Center Low Once During 
Permit Term

5/6/2005 (Matt 
Tucker) No violations No 3711

5 Plants Etc, Inc. (DBA: Architectural 
Pottery) Low Once During 

Permit Term
4/21/2005 (Matt 
Tucker) No violations No 3272

6 Merlex Stucco, Inc. High Annual November 14, 2003 
(Duc Nguyen) No violations No 6/30/2005 (Duc 

Nguyen) No violations No 6/28/06 (Duc 
Nguyen) No violations No 4/5/07 (Duc 

Nguyen) No Violations No 3299

7 R.J. Noble Company High Annual November 13, 2003 
(Grant Sharp) No violations No May 4. 2005 (Matt 

Tucker) No violations No 6/19/06 (Duc 
Nguyen) No violations No 4/4/07 (Duc 

Nguyen)

Housekeeping issues 
noted on inspection 
report

No 2951

8 Catalina Pacific Concrete High Annual November 4, 2003 
(Matt Tucker) No violations No 4/29/2005 (Matt 

Tucker) No violations No 6/5/06 (Duc 
Nguyen) No violations No 3273

9 Bordier's Nursery, Inc. High Annual August 13, 2003 (Grant 
Sharp) No violations No 4/20/2005 (Matt 

Tucker) No violations No 6/6/06 (Duc 
Nguyen) No violations No 4/3/07 (Duc 

Nguyen) No Violations No 181

Low Priority

Facility closed - SA RWQCB approved Notice of Termination 
12/11/06

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

2003-04 REPORTING PERIOD

Medium Priority (2003-04 through 2004-05 Reporting Periods)

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD 2006-07 REPORTING PERIOD

SIC CODE

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadhseet 

1 of 2
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 8/Santa Ana Region

2006-07 PEA

Brea Canyon Oil Co.

Nieto & Sons Trucking, Inc.

West Newport Oil Co.

Auto Bank Center

Plants Etc, Inc. (DBA: Architectural 
Pottery)

Merlex Stucco, Inc.

R.J. Noble Company

Catalina Pacific Concrete

Bordier's Nursery, Inc.

BUSINESS NAME

None 0 1531 Brea Canyon Rd. Brea Unincorp. 21039 Don 
Bradford

714-529-
3242

San Gabriel 
River/Coyote Creek

None 0 1281 Brea Canyon Rd. Brea Unincorp. 1026 Steve Nieto 714-990-
6855

San Gabriel 
River/Coyote Creek

None 0 1080 17th St. Costa Mesa 
Unincorp. 0 Tom 

McCLoskey
949-631-
1100 Newport Bay

None 0 8391 Bolsa Ave. Midway City Unincorp. 2400 Tom Do 714-898-
2880 Huntington Harbor

None 0 15161 Van Buren St. Midway City Unincorp. 17000 Mike Hall 714-895-
3359 Huntington Harbor

830S012070 0 2911 Orange Olive Rd. Olive Unincorp. 30000 Iano 
Macias

714-637-
1700 Huntington Harbor

830S002062 80.0 Acres 15505 Lincoln Ave. Olive Unincorp. 12200 Ali Solejhou (714)637-
1550 Santa Ana River

830S012327 4.0 Acres 5305 Santiago 
Canyon Rd. Santiago Cyn. 

Unincorp. 0 Tim Keyes 626-852-
6264 Santa Ana River

820030028 242 Acres 7231 Irvine Blvd. Irvine Unincorp. George 
Gutman

949-559-
4221 Newport Bay

CONTACT 
PHONE 

NUMBER
WATERSHEDSTREET_

TYPE BLDG_UNIT CITY_CODE ZIP BLDG_SQ 
Ft.

FACILITY 
CONTACT

STREET_NA
MEWDID No. SITE SIZE 

(ACRES)
STREET_N

O

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadhseet 

2 of 2
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-UP INSPECTION

1 Santiago Greenhouse Medium Nurseries and 
greenhouses As Needed 5261 19102 Bond Ave. El Modena Unincorp. 61800 Dave Tursini 714-997-2581 San Gabriel River

2 Romero's Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 700 2501 Whittier Blvd. La Habra Unincorp. 800 Romero Santos 562-694-5807 San Gabriel River

3 Speed Shop USA Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2363 Whittier Blvd. La Habra Unincorp. 2400 Dick Scott 562-690-1506 San Gabriel River

4 Andy K Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7501 15052 Jackson St. Midway City Unincorp. 750 Andy K. 714-893-2100 Huntington Harbor

5 Auto Pro Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 1800 15082 Adams St. Midway City Unincorp. 1800 Dan Tran 714-897-6033 Huntington Harbor

6 Auto World Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8301 Bolsa Ave. Midway City Unincorp. 4000 Ana Trang 714-899-1848 Huntington Harbor

7 BJ Auto Body and Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 3796 15032 Jackson St. Midway City Unincorp. 7500 Khanh Nguyen 714-892-9770 Huntington Harbor

8 Benson Auto Body & Paint, 
Inc. Medium

Automobile and other 
vehicle body repair or 
painting

As Needed 7539 15032 Jackson St. Midway City Unincorp. 7500 Lam Huynh 714-379-7243 Huntington Harbor

9 Bolsa Auto Repair & Smog 
Center Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2000 8331 Bolsa Ave. Midway City Unincorp. 4000 Steve Cong Nguyen 714-903-6004 Huntington Harbor

10 Bolsa Radiator Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 8061 Bolsa Ave. Midway City Unincorp. 3600 Chris Ramirez 714-898-2468 Huntington Harbor

11 Bolsa Smog Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 1000 8301 Bolsa Ave. Midway City Unincorp. 4000 Brown Tran 714-903-9490 Huntington Harbor

12 Bolsa Transmission Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8331 Bolsa Ave. Midway City Unincorp. 4000 Gilbert Loya 714-799-6148 Huntington Harbor

13 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8000 15114 Adams St. Midway City Unincorp. 10000 David Edwards 714-373-6155 Huntington Harbor

14 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2000 15116 Adams St. Midway City Unincorp. 10000 David Edwards 714-373-6155 Huntington Harbor

15 Dealers Detail Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2250 15056 Jackson St. Midway City Unincorp. 2250 Jamal Jazayra 714-894-4255 Huntington Harbor

16 Do's Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 15232 Jackson St. Midway City Unincorp. 714-893-3551 Huntington Harbor

17 Duffy Electric Boat Company Medium
Boat mechanical repair, 
maintenance, fueling, or 
cleaning

As Needed April 15, 2004 (Duc 
Nguyen) No Issues- BMPs effective No Reconnaisance 1/8/07 

(Christine Hanson) No Issues. BMPs effective. No 16732 Pacific Coast Hwy. Sunset Beach Unincorp. 90742 Jaime Ocon 562-592-3028 Huntington Harbor

18 Jake's Automotive Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9999 15062 Adams St. Midway City Unincorp. 1800 Jeffery Jacobson 714-893-6070 Huntington Harbor

19 Jet Performance Automtive 
Center Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 7852 Bolsa Ave. Midway City Unincorp. 5000 Andy Nguyen 714-903-3288 Huntington Harbor

20 KBL Transmissions Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 15092 Adams St. Midway City Unincorp. 2600 Don Nickol 714-698-1466 Huntington Harbor

21 Midas Auto Systems Experts Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 2800 15441 Beach Blvd. Midway City Unincorp. 2800 Pete Kirkbride 714-638-4112 Huntington Harbor

22 Midway Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8451 Bolsa Ave. Midway City Unincorp. 1500 Guy Nguyen or Maggie 
Pham 714-898-3013 Huntington Harbor

23 Midway Collision Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 15111 Van Buren St. Midway City Unincorp. 4000 Luis Surinana 714-895-4303 Huntington Harbor

24 Preferred Plastering Medium Painting and coating As Needed 15132 Jackson St. Midway City Unincorp. 800 John Davis 562-596-9591 Huntington Harbor

25 Pro Mufflers and Brakes Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7549 1000 15142 Beach Blvd. B Midway City Unincorp. 2000 Gabriel Atallah 714-897-1122 Huntington Harbor

26 Quality Service Co., Inc. 
(Service Dept.) Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 15135 Jackson St. Midway City Unincorp. 25000 Cindy Evans 714-934-8095 Huntington Harbor

27 Reliable Transmission Service Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 15072 Adams St. Midway City Unincorp. 3000 Angelo Madrigal 714-894-2186 Huntington Harbor

28 Sarkis Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 1500 15142 Beach Blvd. Midway City Unincorp. 5000 Bob Ohanian 714-897-0744 Huntington Harbor

29 S-Class Motors Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 15142 Beach Blvd. A Midway City Unincorp. 1000 Gary Ohanian 714-373-3161 Huntington Harbor

30 Smith Plastering Medium Painting and coating As Needed 1600 15142 Jackson St. Midway City Unincorp. 1600 Roy Shelvey 714-891-2221 Huntington Harbor

31 Terk Auto Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 3000 7852 Bolsa Ave. Midway City Unincorp. 5000 Ken McCormack 714-894-7925 Huntington Harbor

2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

2006-07 Reporting Period2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD

WATERSHEDAPNCONTACT 
PHONE NUMBER

STREET_T
YPE

BLDG_N
O CITY_CODE ZIP BLDG_SQ 

Ft. FACILITY CONTACTSIC CODE SQUARE_
FT

STREET_N
O STREET_NAME

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-UP INSPECTION

2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

2006-07 Reporting Period2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD

WATERSHEDAPNCONTACT 
PHONE NUMBER

STREET_T
YPE

BLDG_N
O CITY_CODE ZIP BLDG_SQ 

Ft. FACILITY CONTACTSIC CODE SQUARE_
FT

STREET_N
O STREET_NAME

32 Top Quality Auto Center, Inc. Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5531 1200 8331 Bolsa Ave. Midway City Unincorp. 4000 Kahnh Nguyen 714-899-1818 Huntington Harbor

33 24 Hour Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 15635 Lincoln Ave. Olive Unincorp. 6500 Ray Huddleston 714-739-2075 Santa Ana River

34 Rossmoor Arco 81782 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 11171 Los Alamitos Blvd. Rossmoor Unincorp. 800 Ahmad Ali Haeri 562-795-5800 Huntington Harbor

35 Rossmoor Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7542 11031 Los Alamitos Blvd. Rossmoor Unincorp. 3800 Foster Hooper 562-430-4975 Huntington Harbor

36 West Coast Firestone Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 11121 Los Alamitos Blvd. Rossmoor Unincorp. 10000 Mike McQuown 562-430-7559 Huntington Harbor

37 Stop 'N Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed
November 9, 2006 (James 
Fortuna) - also see PNIR 
6219

Addressed issues related 
to washing down front and 
back areas, protecting the 
rear storm drain from an 
exterior hose bib, and 
covering trash lids.

Yes 1/26/07 (James 
Fortuna)

Facility had addressed the previous deficiencies.  
Trash bins/lids were now covered.  Rear hose bib 
has been capped to protect the storm drain.  Site 
is swept instead of being washed down with a 
hose.  Some water accumulation near front storm 
drain due to wind blowing car wash spray mist.

7542 16661 Pacific Coast Hwy. Sunset Beach Unincorp. 6300
Sanford L. Simmons 
(owner) / Samuel Martinez 
(on-site contact)

562-493-1850 
(owner) / 714-865-
4601 (on-site 
contact for 
inspections)

Huntington Harbor

38 Sunset Auto Salon Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed April 15, 2004 (Duc 
Nguyen)

Notice of Non-Compliance 
Issued No 7542 1200 17145 Pacific Coast Hwy. Sunset Beach Unincorp. 1500 Keri Herrington 562-592-1356 Huntington Harbor

39 Sunset Auto Shop Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 16747 Pacific Coast Hwy. Sunset Beach Unincorp. 1200 562-592-3916 Huntington Harbor

40 Sunset Beach Chevron Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 16621 Pacific Coast Hwy. Sunset Beach Unincorp. 552 Mason Ettinger 562-592-1970 Huntington Harbor

41 Santa Ana Country Club Medium
Golf courses, parks and 
other recreational 
areas/facilities

As Needed May 6, 2004 (Duc 
Nguyen)

Notice of Non-Compliance 
Issued No 20382 Newport Blvd. Santa Ana Hts. Unincorp. David Zahrte 714-545-8235 Newport Bay

42 ARCO #192 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 2100 Bristol St. Santa Ana Hts. Unincorp. 720 Richard Taylor 949-756-1731 Newport Bay

43 Shell Service Station #136052 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 1512 Bristol St. Santa Ana Hts. Unincorp. 1000 Hashim Sayeed 714-436-0226 Newport Bay

44 UNOCAL #5372 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 4650 19851 Esperanza Rd. Yorba Linda Unincorp. 5000 Keith Davis 714-701-9431 Santa Ana River

45 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed 2601 Valencia Ave. Brea Uninorp. 714-528-0761 San Gabriel River

46 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed 783 1281 Brea Canyon Rd. Brea Uninorp. 1026 Todd L. Brooker 714-990-5553 San Gabriel River

47 Cal-Native Plants, LLC Medium Nurseries and 
greenhouses As Needed 37 Acres 26986 Baker Canyon Rd. Silverado Unincorp. 92676 Dan Dulac 714-649-2524 Santa Ana River

November 9, 2005 
(Christine Hanson)

Uncovered bins and piles of 
manure. Drainage pipe from 
horse stall discharges to Aliso 
Creek. Wash downs located 
next to creek.

May 9, 2006 
(Christine Hanson)

Water still turned on at wash 
down rack #1. Still needs 
improvement with manure 
handling (more dumpsters or 
more frequent pickups).

49 Newport Dunes Waterfront 
Resort (Lease) High

Boat mechanical repair, 
maintenance, fueling, or 
cleaning

As Needed March 30, 2006 
(Christine Hanson)

Addressed boat 
washing issues with 
staff. BMPs must be 
implemented.

Yes May 22, 2006 
(Christine Hanson)

Staff boat wash area now 
drains to landscape. Signage 
placed at public boat wash 
area.

101 North Bayside Drive Newport Beach 92660 Andrew Theodorou 949-999-3101 (D) Newport Bay

50 Frank's Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9041 Katella Avenue #A Anaheim Unincorp. 92886 (714) 995-7513 Huntington Harbor

51 Meynard Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9041 Katella Avenue #B Anaheim Unincorp. 92886 Marcos Meynard (714) 470-8460 Huntington Harbor

52 Mike's Place Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9051 Katella Avenue Anaheim Unincorp. 92886 Jeff Shuster (714) 828-7800 Huntington Harbor

53 Mother Truckers Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 15002 Beach Blvd. Midway City Unincorp. 92655 John Whiteman (714) 379-9100 Huntington Harbor

November 27, 2007 
(Christine Hanson)

Improved housekeeping 
and maintenance of 

drainage conveyances. 
More dumpsters or more 

frequent pick-ups required 
for manure management. 
Wash rack at top of hill 

needed additional BMPs. 

Yes Issues from November 27th inspection 
addressed. Additional BMPs implemented. Added to inventory during 2005-06 Reporting Period

Added to inventory during 2005-06 Reporting Period

Rd.18381 Santiago CanyonOctober 6, 2005 
(Christine Hanson) Silverado Unincorp.

Addressed manure 
handling issues with 
staff

Yes

December 20, 
2007 (Christine 
Hanson & Grant 

Sharp) 

Aliso Creek92676 Dave Edgar 714-649-269748 High

Facilities tributary to 
303(d) water body 
impaired for pollutant 
generated on site

Annually prior to 
storm season

Santiago Ranch Stables 
(Lease)

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange -  Follow-up Inspections of Retail Food Facilities (Following HCA Observation)
Region 8/Santa Ana Region

2006-07 PEA

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-UP 

INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA 
OBSERVATION

DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste handling 
issues with facility November 8, 2005 (HCA) AA64 Maintenance Records: Lack 

of/not current
February 27, 2006 (Christine 
Hanson)

Discussed use of maintenance 
records for grease interceptor. 
Manager states they will post 
and use maintenance log.

Mario Rodriguez 562-592-1465

March 28, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

April 17, 2006 (Christine 
Hanson)

No records available. Trash bins 
not covered.Contacted manager 
by phone. 

 May 17, 2006 (Christine 
Hanson) - follow up to above Records were available.

Harry's Grill June 8, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

July 26, 2004 (Duc 
Nguyen)

Notice of Non-Compliance 
Issued March 30, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

Does not have grease traps or 
grease interceptor. December 28, 2006 (HCA)

AA61 Observation Condition 
of refuse containers & trash 
bin enclosures

February 6, 2007 (Christine 
Hanson)

Notice of Non-Compliance 
Issued 16685 Pacific Coast Hwy. Sunset Beach, 

Unincorp. 90742 Chris Boosalis 562-592-9500 Huntington Harbor

Harbor House Café March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste handling 
issues with facility March 21, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

Does not appear to have grease 
traps or grease interceptor. 16341 Pacific Coast Hwy. Sunset Beach, 

Unincorp. 90742 Sergio Cueva 562-592-5404 Huntington Harbor

December 8, 2004 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

February 2, 2005 (Christine 
Hanson)

Waste handling issues 
identified 

April 19, 2005 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

May 18, 2005 (Duc 
Nguyen)

Addressed waste handling 
issues with facility; Notice of 
Non-Compliance issued

Captain Jack's 16812 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Sergio Cueva 562-592-5404 Huntington Harbor

Harpoon Harry's 16821 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Huntington Harbor

King Neptune's Seafood 17115 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Huntington Harbor

Pancho Frijoles March 21, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

May 17, 2006 (Christine 
Hanson)

Does not appear to have grease 
traps or grease interceptor. December 21, 2006 (HCA) AA64 Maintenance Records: 

Lack of/not current
February 6, 2007 (Christine 
Hanson)

No records available for 
rendered grease pick up 
required by HCA

16635 Pacific Coast Hwy. Ste. A Sunset Beach, 
Unincorp. 90742 Huntington Harbor

El Pollo Loco NA NA Response to complaint May 
2, 2006 (Christine Hanson)

Evidence of irrigation water 
filling sump drain 
(overwatering).

18571 East Chapman Avenue Orange (Unincorp - 
Modena) 92869 Esmeralda Duran 714-639-6816 Santa Ana River

Roman Cucina December 5, 2006 (HCA) AA64 Maintenance Records: 
Lack of/not current

February 6, 2007 (Christine 
Hanson)

No records available for 
rendered grease pick up 
required by HCA

16595 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Lucio Perez 562-592-5552 Huntington Harbor

Restaurant Kappo Sui January 17, 2007 (HCA)
AA61 Observation Condition 
of refuse containers & trash 
bin enclosures

March 5, 2007 (Christine 
Hanson)

Dirty trash enclosure with 
grease spills. Discussed BMPs. 20070 Santa Ana  Avenue Santa Ana Heights 92707 Eiichi Komori 714-429-0141 Newport Bay

Tustin Hills Racquet Club January 17, 2007 (HCA)
AA61 Observation Condition 
of refuse containers & trash 
bin enclosures

March 5, 2007 (Christine 
Hanson) No issues observed. 11782 Simon Ranch Road Santa Ana Heights 92705 Suzie Delyea 714-544-6950 Newport Bay

2006-07 REPORTING PERIOD

Does not appear to have grease 
traps or grease interceptor.

2005-06 REPORTING PERIOD

Pacific Coast 17243 Sunset Beach, 
Unincorp. Huntington HarborHwy. 90742

Reneire Caceres 562-480-5787

Huntington Harbor90742 Adrian Sapiens 562-592-2134Pacific Coast Hwy. Sunset Beach, 
Unincorp.16371Woody's Diner March 21, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

2003-04 REPORTING PERIOD

BUSINESS NAME

2004-05 REPORTING PERIOD

Jack In The Box

SIC CODE SQUARE_
FT

STREET_N
O STREET_NAME WATERSHEDBLDG_SQ 

Ft.
FACILITY 
CONTACT

CONTACT 
PHONE NUMBER APNSTREET_T

YPE BLDG_NO CITY_CODE ZIP

County of ORane/Orange County Flood Control District
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 9/San Diego Region

2006-07 PEA

DATE OF INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 

(Inspector) 

RESULTS OF 
FOLLOW-UP  
INSPECTION

DATE OF INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP  
INSPECTION

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 Catalina Pacific Concrete High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant Sharp) No Violations No 6/22/06 (James 

Fortuna) No violations No 4/6/07 (James 
Fortuna) No violations No 3273

2 Quest Diagnostics Low As Needed February 3, 2004 (Grant 
Sharp) No Violations No N/A N/A Unknown

3 Olsen Pavingstone, Inc. Low As Needed January 28, 2004 (Grant 
Sharp) No Violations No N/A N/A 3271

4 Oglebay Norton Industrial Sand,
Inc. High Annual February 6, 2004 (Grant 

Sharp) No Violations No N/A N/A 7/6/2005 (Grant Sharp) No Violations No 6/22/06 (James 
Fortuna) No violations No 4/4/07 (James 

Fortuna) No violations No 1446

5 Cemex, Inc. High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant Sharp) Better tracking controls 

needed at two driveways No 6/22/06 (James 
Fortuna)

No violations 
(Improved 
Tracking 
Controls)

No 4/4/07 (James 
Fortuna) No violations No 3273

6 CR& R High Annual January 27, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/29/2005 (Christine 

Hanson/Grant Sharp)
No SWPPP on site, stains 
in parking lot No

May 25, 2006 
(Christine 
Hanson)

No SWPPP on 
site. Parking lot 
required clean 
up. 

Yes June 15, 2006 
(Christine Hanson)

Confirmed that 
they had a 
SWPPP

April 4, 2007 
(Christine Hanson)

No violations (Minor 
problem with excessive 
irrigation, will adjust 
controls) 

No 4214

7 Ewles Materials- San Juan 
Capistrano High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 4/5/07 (Duc Nguyen) No Violations No 3281

8 Northrop Grumman Capistrano 
Test Site Low As Needed February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A 8734

9 Tierra Verde Industries (La Pata
Greenwaste) High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/5/06 (Duc 
Nguyen) No Violations No 4/2/07 (Duc Nguyen) No Violations No 2875

10 Prima Deshecha Landfill High Annual February 3, 2004 (Duc 
Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 

Nguyen) No Violations No 4/3/07 (Duc Nguyen) No Violations No 4953

11 Santa Margarita Water District, 
Chiquita Water Plant High Annual February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 4/5/07 (Duc Nguyen) No Violations No 4952

12 Dana Point Shipyard (Industrial) High Annual November 13, 2003 (Duc 
Nguyen)

Additional BMPs 
Needed Yes

December 10, 2003 
(Duc Nguyen, Grant 
Sharp)

No Violations 4/21/2005 (SDRWQCB) No Violations No 5/31/06 (Duc 
Nguyen) No Violations No 4/02/07 (Duc Nguyen) No Violations No 3732

SIC CODE

2003-04 REPORTING PERIOD

Medium Priority 

2006-07 REPORTING PERIOD

BUSINESS NAME

Medium Priority 

 INSPECTION 
FREQUENCYPRIORITY

2005-06 REPORTING PERIOD2004-05 REPORTING PERIOD

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 9/San Diego Region

2006-07 PEA

Catalina Pacific Concrete

Quest Diagnostics

Olsen Pavingstone, Inc.

Oglebay Norton Industrial Sand,
Inc.

Cemex, Inc.

CR& R

Ewles Materials- San Juan 
Capistrano

Northrop Grumman Capistrano 
Test Site

Tierra Verde Industries (La Pata
Greenwaste)

Prima Deshecha Landfill

Santa Margarita Water District, 
Chiquita Water Plant

Dana Point Shipyard (Industrial)

BUSINESS NAME

930I006261 5 31511 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Tim Kayes / Brad 

Pollard 626-852-6264 San Juan Creek

None 33608 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Thomas 

Thompson 949-728-4555 San Juan Creek

None 31511 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Ole Hjorth-Olsen 949-728-0415 San Juan Creek

930I000990 1173 31302 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Patricia Smith 949-728-0171 

x329 San Juan Creek

930I013411 3.68 31601 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Bill Vondenichar 949-678-5372 San Juan Creek

930I014441 6 31641 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Frank Alvarez 

(Temporary) 877-728-0446 San Juan Creek

930I011101 2 32501 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Chris Hanson 949-728-0436 San Juan Creek

33000 Pico Ave. San Clemente 
Unincorporated Rick Asher 949-361-7106 San Mateo Creek

930I014449 10 31748 La Pata Ave. San Juan Capistrano 
Unincorporated 92650 Christy McAllister 949-728-0401 San Juan Creek

930I005260 1530 32250 La Pata Ave. San Juan Capistrano 
Unincorporated 92650 David Wong (949)728-3047 San Clemente 

Coastal Streams

930I005771 60 28793 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Wade Specht (949) 493-5234 San Juan Creek

CA0109313 34671 Puerto Pl. Dana Point Harbor 92629 Cathy Cope 949-661-1313 Dana Point Coastal 
Streams

BLDG_SQ 
Ft.

FACILITY 
CONTACT

CONTACT 
PHONE 

NUMBER
WDID No. SITE SIZE 

(ACRES)
STREET_

NO
STREET_

NAME WATERSHEDSTREET_
TYPE

BLDG_
UNIT CITY_CODE ZIP

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

1 Color Spot Nurseries High Nurseries and 
greenhouses N As Needed May 31, 2006 

(Christine Hanson)

Overall good. Requires 
some secondary 
containment for oil.

No

2 DM Color Express, Inc. (Nursery) High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
In process of moving to 
San Juan Capistrano. No

3 Norman's Nursery, Inc. High Nurseries and 
greenhouses N As Needed June 19, 2006 

(Christine Hanson)
No issues. Good 
irrigation practices. No

4 O'Connell Landscape Maintenance High Landscaping (and 
hardscape installations) N As Needed June 15, 2006 

(Christine Hanson) No issues. No

5 Sakaida Nursery High Nurseries and 
greenhouses N As Needed June 12, 2006 

(Christine Hanson)
Most nursery irrigation 
water infiltrates. No

6 Tree of Life Nursery High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
No issues.  Exccellent 
BMP implementation. No

7 T-Y Nursery High Nurseries and 
greenhouses N As Needed June 8, 2006 

(Christine Hanson)

Requires secondary 
containment in several 
areas.

No

8 Lake Forest Golf & Practice Center 
(Lease) High

Golf courses, parks and 
other recreational 
areas/facilities

N As Needed April 4, 2006 
(Christine Hanson)

Illegal discharge. Told to 
immediately stop all 
discharge to Aliso 
Creek.ACO issued April 
20, 2006

Yes April 20, 2006 
(Christine Hanson)

Discharging to 
retarding basin for 
infiltration on interim 
basis. Preparing plans 
for structural BMP. 
Full inspection 
conducted. Issues with 
maintenance yard to 
be addressed.

9 Oaks/Blenheim Exhibition High N May 1, 2006 (Christine
Hanson)

Wash rack drainage 
must be improved. Other 
issues.

No

10 Genesis Growers LLC High Nurseries and 
greenhouses N May 18, 2006 

(Christine Hanson)
In process of moving. No 
issues noted. No

11 Miramar Wholesale Nurseries High Nurseries and 
greenhouses

N May 18, 2006 
(Christine Hanson)

Over irrigation, 
discharging to highway. 
Moving by Oct. 1, 2006.

No

12 Arco AM/PM #6550 High Retail or wholesale 
fueling Y As Needed

11/28/05 Christine 
Hanson (HCA Follow-
Up)

Uncovered trash bin. 
Store hazardous waste 
there for pick up. Trench 
drain in front of trash 
enclosure.

No

13 Mobil Service Station High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna)

Adjust landscape 
sprinklers to reduce any 
excess runoff.  Cleanup 
trash near storm drains.

No

14 Coto de Caza Golf & Raquet Club High
Golf courses, parks and 
other recreational 
areas/facilities

Y As Needed 5/31/2006 (Duc 
Nguyen)

ACO issued for in 
adequate 
implementation of bmps

No

15 Las Flores Chevron High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna) No Violations No

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

16 Cook's Corner Restaurant High Eating or drinking 
establishments Y As Needed

17 Avendale Recreation Center High
Golf courses, parks and 
other recreational 
areas/facilities

Y As Needed

18 Baskin-Robbins Ice Cream High Eating or drinking 
establishments Y As Needed

19 Bothers West Bistro High Eating or drinking 
establishments Y As Needed

20 Bruegger's Bagels/Haagen Daz High Eating or drinking 
establishments Y As Needed

21 Burger King High Eating or drinking 
establishments Y As Needed

22 Dove Canyon Steakhouse High Eating or drinking 
establishments Y As Needed

23 Jack In The Box  #3387 High Eating or drinking 
establishments Y As Needed

24 Jalapeno's Mexican Food High Eating or drinking 
establishments Y As Needed

25 Kanpai Sushi High Eating or drinking 
establishments Y As Needed

26 Lamppost Pizza High Eating or drinking 
establishments Y As Needed

27 McDonald's of Ladera Ranch High Eating or drinking 
establishments Y As Needed

28 Mesa Food & Liquor High Eating or drinking 
establishments Y As Needed

29 Panda Express High Eating or drinking 
establishments Y As Needed

30 Pick Up Stix High Eating or drinking 
establishments Y As Needed

31 Pizza Hut #705060 High Eating or drinking 
establishments Y As Needed

32 Quikwok High Eating or drinking 
establishments Y As Needed

33 San Giovani High Eating or drinking 
establishments Y As Needed

34 Senor Licos Mexican Restaurant High Eating or drinking 
establishments Y As Needed

35 Starbucks Coffee High Eating or drinking 
establishments Y As Needed

36 Subway Sandwiches High Eating or drinking 
establishments Y As Needed

37 Taco Bell High Eating or drinking 
establishments Y As Needed

38 Taco Mesa High Eating or drinking 
establishments Y As Needed

39 Togo's High Eating or drinking 
establishments Y As Needed

40 Trabuco Oaks Steakhouse High Eating or drinking 
establishments Y As Needed

41 KFC #Y305-001 High Eating or drinking 
establishments Y As Needed

42 Coto General Store High Eating or drinking 
establishments Y As Needed

43 Jack in the Box #3270 - Trabuco High Eating or drinking 
establishments Y As Needed

44 Newport Rib at Ladera Ranch High Eating or drinking 
establishments Y As Needed

45 Pavilions High Eating or drinking 
establishments Y As Needed

46 Z Pizza High Eating or drinking 
establishments Y As Needed

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Facility Follow-up Inspections 
Spreadsheet for information on inspections resulting in stormwater observations.

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

47 St. Michael's Seminary High Eating or drinking 
establishments Y As Needed

48 Maggie Moos Ice Cream &  Treatory High Eating or drinking 
establishments Y As Needed

49 Rose Canyon Cantina High Eating or drinking 
establishments Y As Needed

50 Pacific Whey Café High Eating or drinking 
establishments

Y
As Needed

51 Beachfire Bar and Grill High Eating or drinking 
establishments

Y
As Needed

52 Picante Mariscos High Eating or drinking 
establishments

Y
As Needed

53 Infusion Restaurant & Bar High Eating or drinking 
establishments

Y
As Needed

54 Roma D' Italia High Eating or drinking 
establishments

Y
As Needed

55 Rancho Capistrano High Eating or drinking 
establishments Y As Needed

56 Bamboo Bamboo Oriental Kitchen High Eating or drinking 
establishments Y As Needed

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Facility Follow-up Inspections 
Spreadsheet for information on inspections resulting in stormwater observations.

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

1 Color Spot Nurseries

2 DM Color Express, Inc. (Nursery)

3 Norman's Nursery, Inc.

4 O'Connell Landscape Maintenance

5 Sakaida Nursery

6 Tree of Life Nursery

7 T-Y Nursery

8 Lake Forest Golf & Practice Center 
(Lease)

9 Oaks/Blenheim Exhibition

10 Genesis Growers LLC

11 Miramar Wholesale Nurseries

12 Arco AM/PM #6550

13 Mobil Service Station

14 Coto de Caza Golf & Raquet Club

15 Las Flores Chevron

BUSINESS NAME DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

5199 0 31101 Ortega Hwy. Ortega Highway 
Unincorporated 92675 0 12000 Jim Hessler 949-728-0777 125-161-11 San Juan Creek

782 29001 Ortega Hwy. Ortega Highway 
Unincorporated 92675 0 Sal Gonzalez 949-496-9356 San Juan Creek

5193 1500 20177 Meadow Ridge Dr. Trabuco Canyon 92679 0 2000 Primo Serrano 949-858-0588 San Juan Creek

0 31821 Ortega Hwy. Ortega Highway 
Unincorporated 0 100 Jim Montanez 949-728-0610 San Juan Creek

5193 0 31971 Trabuco Canyon Rd. Trabuco Canyon 92678 0 4800 Tadashi Sakaida 949-858-0255 842-071-10 San Juan Creek

100 0 33201 Ortega Hwy. Ortega Highway 
Unincorporated 0 500 Jeff Bohn 949-728-0685 San Juan Creek

5261 0 31761 Trabuco Canyon Rd. Trabuco Canyon 92678 0 4000 Alfonso Ramos 949-858-0202 842-071-09 San Juan Creek

23308 Cherry Avenue Lake Forest 92630 Ryan Saturday 949-859-1455 Aliso Creek

28801 San Juan Creek Rd. San Juan 
Capistrano 92675 Walter Navas 949-443-1846 San Juan Creek

29001 Ortega Hwy. Ortega Highway 
Unincorporated Tom Taggart 949-240-0681 San Juan Creek

Ortega Hwy. Ortega Highway 
Unincorporated Amy Carrillo 949-728-1428 San Juan Creek

27402 Antonio Pkwy. Ladera Ranch 92694 Priscilla 
Sangalang 949-364-5048 San Juan Creek

5541 0 27702 Crown Valley Pkwy. Ladera Ranch 92691 0 56755 Jorge Jimenez 949-364-6068 759-351-06 San Juan Creek

7992 0 25291 Vista Del Verde A Trabuco Canyon 92679 0 22000 Bob Blalock 949-858-2775 778-041-19 San Juan Creek

0 28632 Oso Pkwy. Las Flores 92688 0 2365 Layard Austin 949-888-1341 782-631-03 San Juan Creek

2006-07 REPORTING PERIOD

BLDG_
NO

SQUARE_
FTSIC CODE STREET_T

YPESTREET_NAMESTREET_DIR
ECTIONSTREET_NO BLDG_S

Q Ft.
SQUARE 

FTZIPCITY_CODE WATERSHEDAPN
CONTACT 

PHONE 
NUMBER

FACILITY 
CONTACT

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

BUSINESS NAME

16 Cook's Corner Restaurant

17 Avendale Recreation Center

18 Baskin-Robbins Ice Cream

19 Bothers West Bistro

20 Bruegger's Bagels/Haagen Daz

21 Burger King

22 Dove Canyon Steakhouse

23 Jack In The Box  #3387

24 Jalapeno's Mexican Food

25 Kanpai Sushi

26 Lamppost Pizza

27 McDonald's of Ladera Ranch

28 Mesa Food & Liquor

29 Panda Express

30 Pick Up Stix

31 Pizza Hut #705060

32 Quikwok

33 San Giovani

34 Senor Licos Mexican Restaurant

35 Starbucks Coffee

36 Subway Sandwiches

37 Taco Bell

38 Taco Mesa

39 Togo's

40 Trabuco Oaks Steakhouse

41 KFC #Y305-001

42 Coto General Store

43 Jack in the Box #3270 - Trabuco

44 Newport Rib at Ladera Ranch

45 Pavilions

46 Z Pizza

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

2006-07 REPORTING PERIOD

BLDG_
NO

SQUARE_
FTSIC CODE STREET_T

YPESTREET_NAMESTREET_DIR
ECTIONSTREET_NO BLDG_S

Q Ft.
SQUARE 

FTZIPCITY_CODE WATERSHEDAPN
CONTACT 

PHONE 
NUMBER

FACILITY 
CONTACT

0 19122 Live Oak Canyon Rd. Trabuco Canyon 92679 1890 1890 Frank Deluna 949-858-0266 Aliso Creek

0 41 Sklar St. Ladera Ranch 0 1436 San Juan Creek

27642 Antonio Pkwy. Ladera Ranch 92694 Carol Muggen (949) 939-8018 
(cell) San Juan Creek

28562 Oso Pkwy. Las Flores 0 Rich Sherwood 949-589-8000 782-631-05 San Juan Creek

27702 Crown Valley Pkwy. F-3 Ladera Ranch 92691 0 Michael Gorey 949-347-2470 759-351-01 San Juan Creek

0 27702 Crown Valley Pkwy. G Ladera Ranch 92691 0 3000 Avinha Singal 949-347-1200 759-351-02 San Juan Creek

31911 Dove Canyon Dr. Trabuco Canyon 92679 Sohail Nakhaie 949-939-9890 San Juan Creek

2817 28592 Oso Pkwy. Las Flores 92688 2817 2817 Alfred Diaz 949-766-5980 782-631-02 San Juan Creek

27602 Antonio Pkwy. Ladera Ranch 92694 Victor Gonzalez (949)364-5614 San Juan Creek

27742 Antonio Pkwy. K-6 Ladera Ranch 92694 Kathy Fung (949) 429-2772 San Juan Creek

4080 27702 Crown Valley Pkwy. E Ladera Ranch 92675 4080 7370 Don Rutolo 949-388-7260 759-351-03 San Juan Creek

27612 Antonio Pkwy. Ladera Ranch 92694 San Juan Creek

28562 Oso Pkwy. Las Flores 92688 Phil B. Adams 949-858-8156 San Juan Creek

27602 Antonio Pkwy. G-3 Ladera Ranch 92694 Michelle Ton 949-365-0291 San Juan Creek

0 28562 Oso Pkwy. Las Flores 92688 0 1680 James Ortiz 949-858-8158 782-631-05 San Juan Creek

27642 Antonio Pkwy. H-3 Ladera Ranch 92694 San Juan Creek

27702 Crown Valley Pkwy. E-3 Ladera Ranch 92694 Heego Ro 949-365-8777 San Juan Creek

31931 Dove Canyon Dr. Trabuco Canyon 92679 Chris Guarascio 949-293-8069 San Juan Creek

2500 20722 Rose Canyon Rd. Trabuco Canyon 92678 4000 4000 Federico Miranda 949-858-0724 842-081-17 San Juan Creek

1000 27702 Crown Valley Pkwy. E-4 Ladera Ranch 92691 0 6500 Robert Herrman 949-837-8434 759-351-08 San Juan Creek

27642 Antonio Pkwy. H-2 Ladera Ranch 92694 San Juan Creek

0 28532 Oso Pkwy. Las Flores 0 1900 Guillermo 949-888-8155 782-631-01 San Juan Creek

0 27702 Crown Valley Pkwy. F Ladera Ranch 0 2050 949-364-1957 759-351-05 San Juan Creek

27702 Crown Valley Pkwy. F-2 Ladera Ranch 92691 0 759-351-09 San Juan Creek

0 20782 Trabuco Oaks Dr. Trabuco Canyon 92678 3000 3000 Kim Varden 949-586-0722 842-101-57 San Juan Creek

27622 Antonio Pkwy. Ladera Ranch 92694 Daniel Flores 949-364-2982 San Juan Creek

San Juan Creek

San Juan Creek

27742 Antonio Pkwy K-7 Ladera Ranch 92694 Jerry Marroquin 949-364-9111 San Juan Creek

San Juan Creek

25672 Crown Valley Pkwy G-4 Ladera Ranch 92694 Adam Noya 949-347-8999 San Juan Creek

All Retail Food Facilities are inspected annually for stormwater compliance by the 
Orange County Health Care Agency. Please see Retail Food Facility Follow-up 
Inspections Spreadsheet for information on inspections resulting in stormwater 

observations.

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

BUSINESS NAME

47 St. Michael's Seminary

48 Maggie Moos Ice Cream &  Treatory

49 Rose Canyon Cantina

50 Pacific Whey Café

51 Beachfire Bar and Grill

52 Picante Mariscos

53 Infusion Restaurant & Bar

54 Roma D' Italia

55 Rancho Capistrano

56 Bamboo Bamboo Oriental Kitchen

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

2006-07 REPORTING PERIOD

BLDG_
NO

SQUARE_
FTSIC CODE STREET_T

YPESTREET_NAMESTREET_DIR
ECTIONSTREET_NO BLDG_S

Q Ft.
SQUARE 

FTZIPCITY_CODE WATERSHEDAPN
CONTACT 

PHONE 
NUMBER

FACILITY 
CONTACT

San Juan Creek

25672 Crown Valley Pkwy G-5 Ladera Ranch 92694 San Juan Creek

20722 Rose Canyon Rd. Trabuco Canyon 92678 San Juan Creek

Crown Valley Pkwy Ladera Ranch Edgar Pichardo 949-542-7744 San Juan Creek

25682 Crown Valley Pkwy Ladera Ranch Chris Johnston 949-542-7700 San Juan Creek

San Juan Creek

San Juan Creek

San Juan Creek

29251 Camino Capistrano San Juan 
Capistrano 92675 Adrian Lermas 310-995-0353 San Juan Creek

27702 Crown Valley Pkwy. E-3 Ladera Ranch 92694 San Juan Creek

All Retail Food Facilities are inspected annually for stormwater compliance by the 
Orange County Health Care Agency. Please see Retail Food Facility Follow-up 
Inspections Spreadsheet for information on inspections resulting in stormwater 

observations.

County of Orange/Orange County Flood Control District
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-
UP INSPECTION 

(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-UP
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 

INSPECTION (Inspector) 

RESULTS OF 
ADDITIONAL FOLOW-

UP INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

1 Quikwok May 10, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

July 20, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued August 19, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen) Issues addressed. N/A N/A August 8, 2005 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current and AA61

10/24/2006 
(Christine Hanson)

Maintenance records were available. 
Observed uncovered trash bins. Will 
contact management company.

N/A

2 Jalapeno's Mexican 
Food August 30, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued N/A N/A April 13, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current and AA61

June 5, 2006 
(Christine Hanson)

No maintenance log available. 
Rendered grease container covered 
with grease and grease spills on 
pavement. Discussed issues with 
staff.

N/A

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 24, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility

March 31, 2005 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

May 2 & 9, 2005 
(Christine Hanson

After meeting with the General 
Manager, issues were 
addressed.

4 Jack In The Box  
#3387 October 29, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A

5 Taco Bell #19895 March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 (Christine 
Hanson)

Discussed maintenance 
records, provided log sheet & 
Brochures

N/A N/A

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A February 6, 2006 

(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

March 30, 2006 
(Christine Hanson)

Trash observed in enclosure, grease 
on concrete surrounding rendered 
grease 55-gal drum. Instructed to 
clean up. Provided literature.

N/A

March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 (Christine 
Hanson)

May 9, 2005 Discussed 
maintenance records, provided 
log sheet & Brochures

N/A N/A

7

City Buffet 
(Formerly Dove 
Canyon 
Steakhouse)

August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Addressed waste handling 
issues with facility N/A N/A

8 San Giovani August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued N/A N/A

9 Mesa Food & 
Liquor October 29, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A

August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Management comapany maintains. 
Management company being sent 
Notice of Non-Compliance

N/A

May 15, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 20, 2006 
(Christine Hanson)

Instructed to cover bins, improve 
bagging, & break down boxes. Told 
that no liquid discharge is allowed.

N/A

11 Burger King August 3, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

October 11, 2005 
(Christine Hanson) Had current records N/A

12 Bruegger's 
Bagels/Haagen Daz August 3, 2005 (HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

States does no cooking/States trash 
bins shared and management 
company maintains

N/A

13 Starbucks Coffee August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Westar Management comapany 
maintains. Management company 
being sent Notice of Non-Compliance

N/A

October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 2005 
(Christine Hanson)

Grease spills, trash & debris 
observed in trash enclosure. Cleaned
while staff present. Discussed issues
with manager.

N/A

March 3, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/Not 
Current

April 18, 2006 
(Christine Hanson)

Common grease interceptor. 
Property Management Company, 
Westar, maintains records.

N/A

14
Newport Rib 

Company at Ladera
Ranch

BUSINESS NAME

3 Las Flores Chevron

2003-04 REPORTING PERIOD

6 Pick Up Stix

After meeting with the 
General Manager, 
issues were addressed.

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

May 2 & 9, 2005 
(Christine Hanson)

10 Lampost Pizza

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-
UP INSPECTION 

(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-UP
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 

INSPECTION (Inspector) 

RESULTS OF 
ADDITIONAL FOLOW-

UP INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

BUSINESS NAME

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 2005 
(Christine Hanson)

Trash bins open. Manager states 
they have requested third trash 
container.

N/A

March 13, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures.

April 19, 2006 
(James Fortuna)

Trash bins open and shared by 
multiple businesses.  Liquid 
waste/debris on ground from 
neighboring business.  Had bins 
closed and area swept.

N/A

16 ARCO AM/PM 
#6550

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 2005 
(Christine Hanson)

Uncovered trash bin. Store 
hazardous waste there for pick up. 
Trench drain in front of trash 
enclosure.

N/A

17 Pavilions #2703 October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 29, 2005 
(Christine Hanson)

No problem observed. Trash bins 
closed and enclosure area clean. N/A

November 18, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

February 27, 2006 
(Christine Hanson)

Trash bins uncovered and mops drip
drying over storm drain. Discussed 
issues. School will cover enclosure 
and move mop drying area

N/A

April 21, 2006
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 21, 2006 
(Christine Hanson)

States the trash bin enclosure will be 
covered in the fall before storm 
season.

N/A

19 Coto General Store January 10, 2006
AA61 Condition of refuse 
containers & trash bin 
enclosures

February 21, 2006 
(Christine Hanson)

Trash bin closed. Enclosure area 
appears to be storage area for 
miscellaneous and discards. No food 
or general trash noted on ground.

N/A

20 KFC #Y305-001 March 30, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

April 18, 2006 
(Christine Hanson)

Had current records.  Had washed 
down sidewalks. Discussed issues 
with staff.

N/A

21 Pizza Hut # 705060 March 30, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Enclosure does not permit bins to 
open or close properly. Will discuss 
issue with Westar Management.

N/A

22
Subway 
Sandwiches -
Antonio Pkwy.

March 30, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Trash bin lids open. Can't close 
within enclosure. Will talk to Westar. N/A

23 Panda Express 
#886 March 30, 2006 (HCA)

AA61 Condition of refuse
containers & trash bin 
enclosures.  AA64 
Maintenance Records:  
Lack of/not current

April 18, 2006 
(James Fortuna)

Instructed to keep bins closed (1 of 2
open).  No maintenance records - 
provided maintenance log sheet for 
grease interceptor.

N/A

24 Maggie Moos Ice 
Cream & Treatery March 30, 2006 (HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(James Fortuna)

Trash bin lids were closed following 
inspection of Z Pizza on the same 
day.  Instructed to keep lids closed.

N/A

25 Pacific Whey Café April 13, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 5, 2006 
(Christine Hanson)

Rendered grease container covered 
with grease and grease spills on 
pavement. Staff told to wipe up spills 
and keep container clean on outside.

N/A

26 Beachfire Bar and 
Grill May 16, 2006 (HCA)

A61 Condition of Refuse
Containers & Trash Bin 
Enclosures                 A63 
Improper Methods for Spill 
Cleanup/Hosing Area

May 26, 2006 
(Christine Hanson)

Discussed record keeping, trash bin 
maintenance and proper cleanup 
methods

N/A

27 Baskin-Robbins Ice 
Cream March 30, 2006 (HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 25, 2006 
(Christine Hanson)

Bags of trash on ground in 
enclosure. Instructed manager to 
have area cleaned up. Provided 
poster and trash enclosure stickers 
to manager. 

N/A

28 Rose Canyon 
Cantina

February 7, 2006 
(HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 21, 2006 
(Christine Hanson)

Had receipts for cleaning interceptor.
Will post maintenance log. N/A

29 Picante Mariscos May 26, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson) Had current records. N/A

30 Mac Donalds of 
Ladera Ranch May 31, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson)

Discussed record keeping. Westar 
Mgt. will provide records to tenant in 
future. 

N/A

31 Trabuco Oaks 
Steak House April 6, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 13, 2006 
(Christine Hanson) Currently has records. N/A

32 Infusion Restaurant 
& Bar June 13, 2006 (HCA)

A61 Condition of Refuse 
Containers & Trash Bin 
Enclosures                 A64 
Maintainance Records

July 20, 2006 
(Christine Hanson)

New business, will start maintenance
log. Discussed trash bin 
maintenance.

N/A

15 Z Pizza

18 St. Michael's 
Seminary School

County of Orange/Orange County Flood Control District
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-
UP INSPECTION 

(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-UP
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 

INSPECTION (Inspector) 

RESULTS OF 
ADDITIONAL FOLOW-

UP INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

BUSINESS NAME

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

33 Roma D' Italia July 20, 2006 
(Christine Hanson)

New business. Asked by owner to 
inspect & discuss issues. N/A

34 Rancho Capistrano

35 Kanpai Sushi

36 Bamboo Bamboo 
Oriental Kitchen

37 The Beach House

38 Harpoon Henry's

39 Dana West Yacht 
Club

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

1 Quikwok

2 Jalapeno's Mexican 
Food

4 Jack In The Box  
#3387

5 Taco Bell #19895

7

City Buffet 
(Formerly Dove 
Canyon 
Steakhouse)

8 San Giovani

9 Mesa Food & 
Liquor

11 Burger King

12 Bruegger's 
Bagels/Haagen Daz

13 Starbucks Coffee

14
Newport Rib 

Company at Ladera
Ranch

BUSINESS NAME

3 Las Flores Chevron

6 Pick Up Stix

10 Lampost Pizza

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-UP 

INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

27702 Crown 
Valley Pkwy. E-3 Ladera Ranch 92694 Heego Ro 949-365-8777 San Juan Creek

27602 Antonio Pkwy. Ladera Ranch 92694 Victor 
Gonzalez (949)364-5614 San Juan Creek

July 5, 2006 (HCA)
AA61 Condition of refuse
containers & trash bin 
enclosures

September 26, 2006 
(Christine Hanson)

No problem observed. Trash bins 
closed and enclosure area clean. N/A 2817 28592 Oso Pkwy. Las Flores 92688 2817 2817 Alfred Diaz 949-766-5980 782-631-02 San Juan Creek

0 28532 Oso Pkwy. Las Flores 0 1900 Guillermo 949-888-8155 782-631-01 San Juan Creek

31911 Dove 
Canyon Dr. Trabuco Canyon 92679 Sohail 

Nakhaie 949-939-9890 San Juan Creek

31931 Dove 
Canyon Dr. Trabuco Canyon 92679 Chris 

Guarascio 949-293-8069 San Juan Creek

28562 Oso Pkwy. Las Flores 92688 Phil B. Adams 949-858-8156 San Juan Creek

February 9, 2007 (HCA)
AA61 Condition of refuse
containers & trash bin 
enclosures

April 2, 2007 (Christine 
Hanson)

Met with Westar at facility. 
Westar will cover enclosure and 
has moved rendered grease 
containers to separate area.

N/A

0 27702 Crown 
Valley Pkwy. G Ladera Ranch 92691 0 3000 Avinha Singal 949-347-1200 759-351-02 San Juan Creek

27702 Crown 
Valley Pkwy. F-3 Ladera Ranch 92691 0 Michael Gorey 949-347-2470 759-351-01 San Juan Creek

October 6, 2006 (HCA)
AA61 Condition of refuse
containers & trash bin 
enclosures

December 7, 2006 
(Christine Hanson)

Uncovered trash bins & grease 
spills observed. Multi-use trash 
bins. Will contact Westar Mgt.

N/A 1000 27702 Crown 
Valley Pkwy. E-4 Ladera Ranch 92691 0 6500 Robert 

Herrman 949-837-8434 759-351-08 San Juan Creek

4080 27702

2006-07 REPORTING PERIOD

949-364-9111 San Juan Creek92694 Jerry 
MarroquinPkwy. Ladera Ranch27742 Antonio

782-631-03 San Juan Creek92688 0 2365 Sean IcazaPkwy. Las Flores 949-888-1341

782-631-05 San Juan CreekJames Ortiz 949-858-815892688 0 1680

CITY_CODESIC CODE

0 28632 Oso

STREET_DI
RECTION

STREET_
NAME

STREET_
TYPE

BLDG_
NO WATERSHED

0 28562 Oso Pkwy. Las Flores

SQUARE 
FT APNBLDG_

SQ Ft.
FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_F
T

STREET_N
O

759-351-03Crown 
Valley Pkwy. E San Juan CreekLadera Ranch 92675 4080 7370 Don Rutolo 949-388-7260

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

BUSINESS NAME

16 ARCO AM/PM 
#6550

17 Pavilions #2703

19 Coto General Store

20 KFC #Y305-001

21 Pizza Hut # 705060

22
Subway 
Sandwiches -
Antonio Pkwy.

23 Panda Express 
#886

24 Maggie Moos Ice 
Cream & Treatery

25 Pacific Whey Café

26 Beachfire Bar and 
Grill

27 Baskin-Robbins Ice 
Cream

28 Rose Canyon 
Cantina

29 Picante Mariscos

30 Mac Donalds of 
Ladera Ranch

31 Trabuco Oaks 
Steak House

32 Infusion Restaurant 
& Bar

15 Z Pizza

18 St. Michael's 
Seminary School

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-UP 

INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

2006-07 REPORTING PERIOD

CITY_CODESIC CODE STREET_DI
RECTION

STREET_
NAME

STREET_
TYPE

BLDG_
NO WATERSHEDSQUARE 

FT APNBLDG_
SQ Ft.

FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_F
T

STREET_N
O

27402 Antonio Pkwy. Ladera Ranch 92694 Priscilla 
Sangalang 949-364-5048 San Juan Creek

25636 Crown 
Valley Pkwy. Ladera Ranch 92694 Richard Flores 949-429-5400 San Juan Creek

23472 Vista Del 
Verde Coto De Caza 92679 Maher George 949-858-1321 San Juan Creek

27622 Antonio Pkwy. Ladera Ranch 92694 Daniel Flores 949-364-2982 San Juan Creek

27642 Antonio Pkwy. Ladera Ranch 92694 Marcos 
Calderon 949-364-1551 San Juan Creek

27642 Antonio Pkwy. H2 Ladera Ranch 92694 Marcos 
Calderon 949-364-1551 San Juan Creek

27602 Antonio Pkwy. G-3 Ladera Ranch 92694 Michelle Tan 949-365-0291 San Juan Creek

25672 Crown 
Valley Pkwy. G-5 Ladera Ranch 92694 Patrice Mudd 949-702-3522 San Juan Creek

February 20, 2007 
(HCA)

AA61 Condition of refuse
containers & trash bin 
enclosures

April 2, 2007 (Christine 
Hanson)

Discussed with Westar. They 
plan to cover the enclosure. N/A 25672 Crown 

Valley Pkwy. Ladera Ranch 92694 Edgar 
Pichardo 949-542-7744 San Juan Creek

October 12, 2006 (HCA)
AA61 Condition of refuse
containers & trash bin 
enclosures

December 7, 2006 
(Christine Hanson)

Uncovered trash bins & grease 
spills observed. Multi-use trash 
bins. Will contact Westar Mgt.

N/A 25682 Crown 
Valley Pkwy. Ladera Ranch 92694 Chris 

Johnston 949-542-7700 San Juan Creek

27642 Antonio Pkwy. Ladera Ranch 92694 Carol Myggen 949-939-8018 
(cell) San Juan Creek

20722 Rose 
Canyon Rd. Trabuco Canyon 92678 John Cox 949-766-6939 San Juan Creek

25606 Crown 
Valley Pkwy. Ste. K2 Ladera Ranch 92694 Matthew 

Morrison 949-364-7100 San Juan Creek

27612 Antonio Pkwy. Ladera Ranch 92694 Ron Hauff 949-364-8500 San Juan Creek

20782 Trabuco 
Oaks Dr. Trabuco Canyon 92678 Kim Varden 949-586-0722 San Juan Creek

25612 Crown 
Valley Pkwy. Ladera Ranch 92694 Lonnie 

Shepard 949-364-1100 San Juan Creek

25672 Crown 
Valley Pkwy. Ste. G-

4 Ladera Ranch 92694 Tom or Adam 
Noya 949-347-8999 San Juan Creek

9267619292 El Toro Rd. San Juan CreekFr. Gregory 
Dick 949-858-0222Silverado

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

BUSINESS NAME

33 Roma D' Italia

34 Rancho Capistrano

35 Kanpai Sushi

36 Bamboo Bamboo 
Oriental Kitchen

37 The Beach House

38 Harpoon Henry's

39 Dana West Yacht 
Club

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-UP 

INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

2006-07 REPORTING PERIOD

CITY_CODESIC CODE STREET_DI
RECTION

STREET_
NAME

STREET_
TYPE

BLDG_
NO WATERSHEDSQUARE 

FT APNBLDG_
SQ Ft.

FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_F
T

STREET_N
O

Crown 
Valley Pkwy. Ladera Ranch 92694 Louie Corea San Juan Creek

August 17, 2006 (HCA)

AA62 Washing 
Mats/Filters/Trash Bins 
into Parking or Street 
Areas

September 26, 2006 
(Christine Hanson)

Discussed issues with contact. 
Will wash mats in grassy area in 
future.

N/A 29251 Camino 
Capistrano

San Juan 
Capistrano 92675 Adrian Lermas 310-995-0353 San Juan Creek

October 16, 2006 (HCA)

AA61 Condition of refuse
containers & trash bin 
enclosures AA63 
Improper Methds for Spil
Cleanup/Hosing Area

December 7, 2006 
(Christine Hanson)

Trash bins uncovered. Enclosure 
messy. No evidence of hosing 
down. Instructed manager to train 
staff.

N/A 27742 Antonio Pkwy. K-6 Ladera Ranch 92694 Kathy Fung (949) 429-2772 San Juan Creek

February 9, 2007 (HCA)
AA61 Condition of refuse
containers & trash bin 
enclosures

April 2, 2007 (Christine 
Hanson)

Met with Westar at facility. 
Westar will cover enclosure and 
has moved rendered grease 
containers to separate area.

N/A 27702 Crown 
Valley Pkwy. E-3 Ladera Ranch 92694 San Juan Creek

July 24, 2006 (HCA)

AA61 Condition of refuse
containers & trash bin 
enclosures AA64 
Maintenance Records: 
Lack of/not Current

N/A 25001 Dana Dr Dana Point 92629 Matt Pike 949-496-7310 Dana Point Coastal 
Streams

April 9, 2007 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

N/A 34555  Golden 
Lantern Dana Point 92629 11,036 949-493-2933 Dana Point Coastal 

Streams

March 29, 2007 (HCA)

AA62 Washing 
Mats/Filters/Trash Bins 
into Parking or Street 
Areas

N/A 24601 Dana Dr Dana Point 92629 Paul Berkery 949-661-1185 Dana Point Coastal 
Streams

Issues addressed in coordination with Dana Point Harbor 
Department Lease Administration Staff

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2006-07 PEA

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector) RESULTS OF  INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 HA78H-131M1 Verizon High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson)  Kiosk. No issues. No Cellular Communication 
108-1 Dana Point 92629 Dana Point Coastal 

Streams

2 HA78H-24-003-0002 Arrow Custom Covers High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34463  Golden Lantern Dana Point 92629 351 949-248-9576 Dana Point Coastal 
Streams

3 HA78H-24-003-0003 Art Sea High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34503  Golden Lantern Dana Point 92629 585 Mark Hanson 949-240-2321 Dana Point Coastal 
Streams

4 HA78H-24-003-xxxx Capo Beach Watercraft High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson)  Kiosk. No issues. No Dana Point 92629 949-661-1690 Dana Point Coastal 
Streams

5 HA78H-24-02-xx Catalina Explorer High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34671 Puerto Pl Dana Point 92629 949-492-5308 Dana Point Coastal 
Streams

6 HA78H-24-003-xxxx Catalina Express High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No.  Golden Lantern Dana Point 92629 800-481-3470 Dana Point Coastal 
Streams

7 HA78H-24-003-0005 Catalina Seashell Company High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No. 34511  Golden Lantern Dana Point 92629 680 Robert Schultz and Georgette 
Schultz 949-487-0013 Dana Point Coastal 

Streams

8 HA78H-24-06-xx Dana Harbor Yacht Sales / 
Charters High

Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No. 34571  Golden Lantern Dana Point 92629 949-493-2011 Dana Point Coastal 
Streams

9 HA78H-24-06-xx Dana Island Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34451 Casitas Pl Dana Point 92629 949-248-7400 Dana Point Coastal 
Streams

10 HA78H-24-02-xx Dana Point Jet Ski High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34671 Puerto Pl Dana Point 92629 Jeff Magnan 949-661-4947 Dana Point Coastal 
Streams

11 HA78H-24-06-10 Dana Point Marina 
Company High

Marinas
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34555 Casitas Pl Dana Point 92629 Doug Whitlock mgr 949-496-6137 Dana Point Coastal 
Streams

12 HA78H-24-003-xxxx Dana Wharf Sportfishing High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34675  Golden Lantern Dana Point 92629 Don Hansen 949-496-5794 Dana Point Coastal 
Streams

13 HA78H-24-06-xx Sun Country High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34553 Casitas Pl Dana Point 92629 949-488-3640 Dana Point Coastal 
Streams

14 HA78H-24-003-0011 Downstairs Store High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34525  Golden Lantern Dana Point 92629 1,004 Christine O'Brien 949-496-1424 Dana Point Coastal 
Streams

15 HA78H-24-20-xx Dream Catcher Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues 24450 Dana Point Harbor Dr Dana Point 92629 Ray Danet 949-248-7100 Dana Point Coastal 
Streams

16 HA78H-24-03, 03.11, 
4.02 Embarcadero Marina High

Marinas
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34501 Embarcadero Pl Dana Point 92629 Brian Dunn 949-496-6177 Dana Point Coastal 
Streams

17 HA78H-24-003-xxxx Beyond the Sea High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34673  Golden Lantern Dana Point 92629 846 Dana Point Coastal 
Streams

18 HA78H-24-003-0012 Gift Chateau High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34507  Golden Lantern Dana Point 92629 1,397 Mark Hanson 949-493-9811 Dana Point Coastal 
Streams

19 HA78H-24-003-0013 Golden Galleon Boutique High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34677  Golden Lantern Dana Point 92629 1,322 949-493-8521 Dana Point Coastal 
Streams

20 HA78H-24-20-xx Dream Catcher Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24450 Dana Point Harbor Dr Dana Point 92629 Dick Beauchamp 949-851-8087 Dana Point Coastal 
Streams

21 HA78H-24-003-0014 Momilanis High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34671  Golden Lantern Dana Point 92629 695 Kristin Hanscom 949-661-8300 Dana Point Coastal 
Streams

22 HA78H-24-003-0017 J&I Salon High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34483  Golden Lantern Dana Point 92629 1,138 Joanna Giangardella and 
Rene Churchill 949-493-1572 Dana Point Coastal 

Streams

23 HA78H-24-003-0018 JW Jewelry High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34515  Golden Lantern Dana Point 92629 570 Jerry Heath 949-493-8822 Dana Point Coastal 
Streams

24 HA78H-24-06-xx Lemest Yacht Sales High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24703 Dana Dr Dana Point 92629 949-496-4933 Dana Point Coastal 
Streams

25 HA78H-24-06-xx Marine Tech High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24705 Dana Dr Dana Point 92629 Dana Point Coastal 
Streams

26 HA78H-24-003-xxxx Mello Brothers Live Bait 
Barge High

Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed June 19, 2007 (Christine 

Hanson)
Secondary containment required for 
chemicals, oil & Cleaners. No 34675  Golden Lantern Dana Point 92629 949-366-2460 Dana Point Coastal 

Streams

27 HA78H-24-22-xx Noel Canvas & Upholstery High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24401 Dana Dr Dana Point 92629 949-487-9128 Dana Point Coastal 
Streams

28 HA78H-24-003-0022 Woody Hut High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34493  Golden Lantern Dana Point 92629 596 Judy Gudeman 949-443-1072 Dana Point Coastal 
Streams

29 HA78H-24-003-0023 Raj Parfumerie High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34487  Golden Lantern Dana Point 92629 543 Sudhir Sutaria and Meena 
Sudhir Sutaria 949-489-2962 Dana Point Coastal 

Streams

30 HA78H-24-003-0025 Sea Styles High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34485  Golden Lantern Dana Point 92629 1,497 Mary and Richard Palys 949-661-9262 Dana Point Coastal 
Streams

31 HA78H-24-20-xx Ship to Shore Insurance High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24450 Dana Point Harbor Dr Dana Point 92629 Patsy Hadlich 949-443-2733 Dana Point Coastal 
Streams

32 HA78H-130M13 (new business soon) High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No Dana Point Swim Beach Dana Point 92629 Doug Schwartz Dana Point Coastal 
Streams

33 HA78H-24-003-0001 The Alley Cat High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34491  Golden Lantern Dana Point 92629 635 Gabrielle Bassman 949-493-4309 Dana Point Coastal 
Streams

34 HA78H-24-003-0009 The Country Fox High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34481  Golden Lantern Dana Point 92629 920 949-493-4847 Dana Point Coastal 
Streams

35 HA78H-24-003-0028 Top Brass High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34679  Golden Lantern Dana Point 92629 1,140 Jennifer Renziperis 949-496-4140 Dana Point Coastal 
Streams

ID NO. BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

RETAIL 
FOOD 

FACILITY     
Y/N

PERMIT INVENTORY 
CATEGORY

2003-04 REPORTING PERIOD 2004-05  REPORTING PERIOD

WATERSHEDAPNCONTACT PHONE 
NUMBERFACILITY CONTACTBLDG_

NO
BLDG_S

Q Ft.
SQUARE 

FT
STREET_N

O STREET_NAME STREET_T
YPE CITY_CODE ZIP

2006-07 REPORTING PERIOD2005-06 REPORTING PERIOD

SIC CODE SQUARE_
FT
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County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2006-07 PEA

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector) RESULTS OF  INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

ID NO. BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

RETAIL 
FOOD 

FACILITY     
Y/N

PERMIT INVENTORY 
CATEGORY

2003-04 REPORTING PERIOD 2004-05  REPORTING PERIOD

WATERSHEDAPNCONTACT PHONE 
NUMBERFACILITY CONTACTBLDG_

NO
BLDG_S

Q Ft.
SQUARE 

FT
STREET_N

O STREET_NAME STREET_T
YPE CITY_CODE ZIP

2006-07 REPORTING PERIOD2005-06 REPORTING PERIOD

SIC CODE SQUARE_
FT

36 HA78H-24-003-0030 Unique N' Novel High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34663  Golden Lantern Dana Point 92629 213 Linda Wetanson 949-488-0568 Dana Point Coastal 
Streams

37 HA78H-24-003-0031 Upstairs Store High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34505  Golden Lantern Dana Point 92629 705 Anita Moore 949-661-3787 Dana Point Coastal 
Streams

38 HA78H-24-003-xxxx West Marine High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson)
Spill; cleaned up. Will no longer store 
material outside. No 34467  Golden Lantern Dana Point 92629 3,036 949-240-8200 Dana Point Coastal 

Streams

39 HA78H-24-003-0033 Whimsey Hollow High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34509  Golden Lantern Dana Point 92629 1,230 Samson and Theresa 
Friedman 949-496-2431 Dana Point Coastal 

Streams

40 HA78H-24-003-0032 White Pelican Gallery High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34475  Golden Lantern Dana Point 92629 1,185 George and Diana 
Psilopoulos 949-240-1991 Dana Point Coastal 

Streams

41 HA78H-24-01.01 Dana Point Fuel Dock High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson)
Secondary containment and canopy 
required. No 34661 Puerto Pl Dana Point 92629 Ralph Davidson/Dollie Van 

Dixhorn 949-496-6113 Dana Point Coastal 
Streams

42 HA78H-24-23, 23.01 Dana Point Yacht Club High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson) No issues No 24399 Dana Dr Dana Point 92629 Simone Costes 949-496-2900 Dana Point Coastal 

Streams

43 HA78H-24-20-22 Dana West Marina High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson) No issues No 24500 Dana Point Harbor Dr Dana Point 92629 Eric Leslie 949-493-6222 Dana Point Coastal 

Streams

44 HA78H-24-20-xx Dana West Yacht Club High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson)

Needs cover/secondary containment 
for rendered grease drum. No 24601 Dana Dr Dana Point 92629 Paul Berkery 949-661-1185 Dana Point Coastal 

Streams

45 HA78H-24-20-xx Aventura Sailing Assn High Facilities within/directly adjacent 
or discharging directly to an ESA N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24650 Dana Point Harbor Dr Dana Point 92629 Dave Loesh 949-493-9493 Dana Point Coastal 
Streams

46 HA78H-24-133, 134 Ocean Institute High Facilities within/directly adjacent 
or discharging directly to an ESA N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24200 Dana Point Harbor Dr Dana Point 92629 Dan Gee 949-496-2274 Dana Point Coastal 
Streams

47 HA78H-24-003-0004 Beach Cities Pizza High Eating or drinking establishments Y As Needed 34473  Golden Lantern Dana Point 92629 1,511 John Miller 949-496-2670 Dana Point Coastal 
Streams

48 HA78H-24-003-0007 Chez Nevine High Eating or drinking establishments Y As Needed 34489  Golden Lantern Dana Point 92629 467 Nevine Sidhom 949-487-7000 Dana Point Coastal 
Streams

49 HA78H-24-003-0008 Chocolate Soldier High Eating or drinking establishments Y As Needed 34513  Golden Lantern Dana Point 92629 486 Detra Francis 949-493-4135 Dana Point Coastal 
Streams

50 HA78H-24-003-0006 Coffee Importers High Eating or drinking establishments Y As Needed 34531  Golden Lantern Dana Point 92629 1,670 James Miller 949-493-7773 Dana Point Coastal 
Streams

51 HA78H-24-08-09 Dana Point Harbor Marina 
Inn High Eating or drinking establishments Y As Needed 34902 Dana Point Harbor Dr Dana Point 92629 Dave Genteen 949-496-1203 Dana Point Coastal 

Streams

52 HA78H-24-003-xxxx El Torito High Eating or drinking establishments Y As Needed 34521  Golden Lantern Dana Point 92629 7,142 949-496-6311 Dana Point Coastal 
Streams

53 HA78H-24-003-0010 Gemmell's Restaurant High Eating or drinking establishments Y As Needed 34471  Golden Lantern Dana Point 92629 2,313
Byron Gemmell, Edwin 
Gemmell, and Mynor 
Gemmell

949-234-0063 Dana Point Coastal 
Streams

54 HA78H-24-003-xxxx Harbor Deli High Eating or drinking establishments Y As Needed 34667  Golden Lantern Dana Point 92629 1,890 Tommy Cassella 949-496-0424 Dana Point Coastal 
Streams

55 HA78H-24-003-xxxx Harbor Grill High Eating or drinking establishments Y As Needed 34499  Golden Lantern Dana Point 92629 3,999 John Hicks 949-240-1416 Dana Point Coastal 
Streams

56 HA78H-24-10-xx Harbor Lights Banquet 
Facility High Eating or drinking establishments Y As Needed 24707 Dana Dr Dana Point 92629 Teri Hall 949-240-0101 Dana Point Coastal 

Streams

57 HA78H-24-003-xxxx Harpoon Henry's High Eating or drinking establishments Y As Needed 34555  Golden Lantern Dana Point 92629 11,036 949-493-2933 Dana Point Coastal 
Streams

58 HA78H-24-003-xxxx Hava Java High Eating or drinking establishments Y As Needed 34669  Golden Lantern Dana Point 92629 514 Tommy Cassella 949-248-0156 Dana Point Coastal 
Streams

59 HA78H-24-003-xxxx Jolly Roger High Eating or drinking establishments Y As Needed 34661  Golden Lantern Dana Point 92629 6,187 949-496-0855 Dana Point Coastal 
Streams

60 HA78H-24-003-0015 Jon's Fish Market High Eating or drinking establishments Y As Needed 34665  Golden Lantern Dana Point 92629 2,570 Sharon and Jon Mansur 949-496-2807 Dana Point Coastal 
Streams

61 HA78H-24-003-0019 Mille Fleurs High Eating or drinking establishments Y As Needed 34495  Golden Lantern Dana Point 92629 600 Carol Wilson 949-248-7668 Dana Point Coastal 
Streams

62 HA78H-03 Pier Concession High Eating or drinking establishments Y As Needed West Cove Pier Dana Point 92629 Paula Hops 949-493-0704 Dana Point Coastal 
Streams

63 HA78H-24-003-0021 Proud Mary's Restaurant High Eating or drinking establishments Y As Needed 34689  Golden Lantern Dana Point 92629 2,193 949-493-5853 Dana Point Coastal 
Streams

64 HA78H-24-003-0024 Scoop Deck High Eating or drinking establishments Y As Needed 34535  Golden Lantern Dana Point 92629 2,426 James Miller 949-493-7773 Dana Point Coastal 
Streams

65 HA78H-24-003-0027 Super Stop Liquor High Eating or drinking establishments Y As Needed 34469  Golden Lantern Dana Point 92629 1,256 Philip Pusey 949-488-7642 Dana Point Coastal 
Streams

66 HA78H-24-11 The Beach House High Eating or drinking establishments Y As Needed 25001 Dana Dr Dana Point 92629 Matt Pike 949-496-7310 Dana Point Coastal 
Streams

67 HA78H-24-003-0037 The Brig Restaurant High Eating or drinking establishments Y As Needed 34461  Golden Lantern Dana Point 92629 4,589 Kevin Di Ganci 949-496-9046 Dana Point Coastal 
Streams

68 HA78H-24-003-0029 Turk's High Eating or drinking establishments Y As Needed 34683  Golden Lantern Dana Point 92629 1,911 Candice Varteresian 949-496-9028 Dana Point Coastal 
Streams

69 HA78H-24-003-xxxx Wind and Sea Restaurant High Eating or drinking establishments Y As Needed 34699  Golden Lantern Dana Point 92629 11,688 949-496-6500 Dana Point Coastal 
Streams

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections Spreadsheet for information on insepctions resulting in stormwater 
observations.

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections Spreadsheet for information on insepctions resulting in stormwater 
observations.

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2006-07 PEA
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.7 7.26-8.27 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Site

Random COL02P50 7/15/2003 12:47 San Juan CreN 33.59687.64611 0.086 8.86 7.91 19.42 2.66 32 520 <0.02 0.06 0.9 <0.05 2.24 <0.02 <5 <5
Random COL02P50 8/20/2003 11:00 San Juan CreN 33.59687.64611 0.137 6.92 7.5 20.2 2.24 30 568 <0.02 0.08 1.1 <0.05 2.22 0.03 <5 <5
Random COL02P50 9/9/2003 09:30 San Juan CreN 33.59687.64611 0.84 6.93 7.07 18.17 7.38 27 988 <0.02 <0.02 1.2 <0.05 2.54 <0.02 <5 <5
Random COL02P50 6/21/2004 09:30 San Juan CreN 33.59687.64611 0.189 8.84 2075 7.55 17.3 1.02 21 762 1.1 0.13 1.48 <0.02 <5
Random COL02P50 7/29/2004 12:30 San Juan CreN 33.59687.64611 0.018 8.5 3423 7.82 21.8 10.6 1364 0.09 4 0.1 1.24 <0.02 20
Random COL02P50 9/9/2004 San Juan CreN 33.59687.64611 DRY
Random COL02P50 9/13/2004 12:54 San Juan CreN 33.59687.64611 0.288 8.91 1734 7.31 19.67 0.89 796 1.1 2.76 0.05 <5
Random COL02P50 6/10/2005 11:25 San Juan CreN 33.59687.64611 0.4 9.1 2224 7.16 16.29 0.45 25 748 <0.02 <0.02 1.5 <0.05 0.89 0.03 <5 <5
Random COL02P50 8/3/2005 10:15 San Juan CreN 33.59687.64611 0.684 8.39 2070 7.31 19.5 0.63 29 610 <0.02 <0.02 1.9 <0.05 1.76 0.04 <5 <5
Random COL02P50 9/7/2005 09:00 San Juan CreN 33.59687.64611 0.49 8.87 2138 7.27 15.6 0.4 23 690 <0.02 <0.02 1.2 <0.05 1.27 0.06 <5 <5
Random COL02P50 5/25/2006 13:10 San Juan CreN 33.59687.64611 0.352 8.8 1917 7.48 16.24 0.67 25 670 <0.02 0.03 2.3 0.08 1.6 <0.02 <5 <5
Random COL02P50 6/29/2006 09:25 San Juan CreN 33.59687.64611 0.198 10.14 2150 7.19 18.44 1.51 28 745 <0.02 0.03 1.4 0.1 2.55 <0.02 <5 <5
Random COL02P50 8/29/2006 09:35 San Juan CreN 33.59687.64611 0.35 8.52 2115 7.7 17.42 0.78 23 720 <0.02 0.03 1 0.13 1.48 <0.02 <5 <5
Random COL02P50 5/23/2007 12:55 San Juan CreN 33.59687.64611 0.384 9.18 2328 7.54 18.55 1.41 26 750 0.02 0.02 1.1 0.05 1.32 0.03 <5 <5
Random COL02P50 6/22/2007 12:05 San Juan CreN 33.59687.64611 0.45 8.3 2185 7.67 18.87 1.01 29 850 0.02 0.02 1.4 0.05 1.39 0.05 <5 <5
Random COL02P50 8/30/2007 11:00 San Juan CreN 33.59687.64611 0.475 8.23 2342 7.65 20.96 0.78 33 760 0.02 0.02 1.3 0.05 1.61 0.03 <5 <5

Random COL02P55 7/15/2003 14:00 San Juan CreN 33.56267.65080 0.18 7.38 8.09 28.62 3.98 32 540 <0.02 0.07 1.7 <0.05 0.86 0.08 7 <5
Random COL02P55 8/20/2003 12:30 San Juan CreN 33.56267.65080 0.018 6.86 8.2 21.4 8.05 36 690 <0.02 0.06 5.2 <0.05 1.15 0.04 14 <5
Random COL02P55 9/9/2003 11:00 San Juan CreN 33.56267.65080 0.01 7.52 7.42 20.29 4.92 29 1452 <0.02 0.14 6 <0.05 0.4 0.05 25 <5
Random COL02P55 6/21/2004 10:30 San Juan CreN 33.56267.65080 0.054 9.59 2305 7.95 18.74 15.9 21 1160 0.08 3.9 <0.05 2.13 12
Random COL02P55 7/29/2004 11:45 San Juan CreN 33.56267.65080 0.126 8.36 2180 7.6 20.03 0.91 776 0.5 0.08 1.43 0.11 <5
Random COL02P55 9/9/2004 San Juan CreN 33.56267.65080 DRY
Random COL02P55 6/10/2005 09:50 San Juan CreN 33.56267.65080 0.017 6.83 2799 7.65 18.44 15.6 25 915 <0.02 0.44 3.8 0.12 1.84 0.03 29 <5
Random COL02P55 8/3/2005 09:20 San Juan CreN 33.56267.65080 0.104 8.19 1792 7.63 21.13 13.6 32 575 <0.02 0.19 4 <0.05 2.01 0.04 36 <5
Random COL02P55 9/7/2005 07:25 San Juan CreN 33.56267.65080 0.108 8.4 1352 7.27 19.1 18.8 21 484 <0.02 0.07 4.1 0.06 2.62 <0.02 37 <5
Random COL02P55 5/25/2006 10:05 San Juan CreN 33.56267.65080 0.028 8.55 2739 7.85 17.51 8.43 25 962 <0.02 2.6 6.5 0.1 1.99 0.04 20 <5
Random COL02P55 6/29/2006 08:01 San Juan CreN 33.56267.65080 0.278 6 1887 7.5 19.73 8.57 27 625 <0.02 3.16 4.6 0.18 2.74 <0.02 14 <5
Random COL02P55 8/29/2006 07:30 San Juan CreN 33.56267.65080 0.081 7 2171 7.8 19.83 5.46 19 690 <0.02 0.62 4.5 0.18 2.43 0.04 12 <5
Random COL02P55 5/23/2007 10:15 San Juan CreN 33.56267.65080 0.034 6.24 2527 7.62 17.35 7.73 24 800 0.02 4 3.8 0.14 1.6 0.06 17 <5
Random COL02P55 6/22/2007 09:40 San Juan CreN 33.56267.65080 0.077 6.65 2184 7.92 18.11 18.9 26 825 0.02 3.1 6.6 0.11 1.94 0.05 31 <5
Random COL02P55 8/30/2007 09:14 San Juan CreN 33.56267.65080 0.07 6.01 2160 8 22.06 12.2 29 780 0.02 1.02 4.2 0.05 2.28 0.05 19 <5
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2006-07 PEA

Criterion 1 Outside Tolerance Interv
Criterion 2 Basin Plan Objective
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on E
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Orga

Targeted Site Random Sit

Random COL02P50 7/15/2003
Random COL02P50 8/20/2003
Random COL02P50 9/9/2003
Random COL02P50 6/21/2004
Random COL02P50 7/29/2004
Random COL02P50 9/9/2004
Random COL02P50 9/13/2004
Random COL02P50 6/10/2005
Random COL02P50 8/3/2005
Random COL02P50 9/7/2005
Random COL02P50 5/25/2006
Random COL02P50 6/29/2006
Random COL02P50 8/29/2006
Random COL02P50 5/23/2007
Random COL02P50 6/22/2007
Random COL02P50 8/30/2007

Random COL02P55 7/15/2003
Random COL02P55 8/20/2003
Random COL02P55 9/9/2003
Random COL02P55 6/21/2004
Random COL02P55 7/29/2004
Random COL02P55 9/9/2004
Random COL02P55 6/10/2005
Random COL02P55 8/3/2005
Random COL02P55 9/7/2005
Random COL02P55 5/25/2006
Random COL02P55 6/29/2006
Random COL02P55 8/29/2006
Random COL02P55 5/23/2007
Random COL02P55 6/22/2007
Random COL02P55 8/30/2007
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300,000 90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48

1707.86 1512.89 49.62 379.3 37.44 19.1 280.01
554.01 168.04 29.28 382.4 6.25 10.91

450 570 5000 43000

4,350 3,100 2,400 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 2.8 55 <2.00 <1.00 <2.00
620 130 280 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 <2.00 18 <2.00 <1.00 <2.00

1,490 130 870 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 4.8 27 <2.00 <1.00 <2.00
530 380 590 63.7 <5.0 <5.0 <5.0 <10.0 <8.00 5 <2.00 71 <2.00 <1.00 <2.00

16,400 6,300 11,100 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 280 8.9 120 <2.00 88 <2.00

6,300 4,200 3,100 12.8 <5.0 <5.0 <5.0 <10.0 <8.00 8.4 <2.00 38 <2.00 <1.00 <2.00
6,000 40 50 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 12 0.97 6.6 <0.50 <0.50 <0.50
4,500 20 90 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.9 0.54 4.8 <0.50 <0.50 <0.50

30 20 <10 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.5 0.59 4.7 <0.50 <0.50 <0.50
3,000 210 80 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 0.8 7.4 <0.50 <0.50 <0.50
190 60 140 19 <1.0 <3.0 <3.0 <1.0 <0.50 11 <0.50 5.6 <0.50 <0.50 <0.50

8,000 600 400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.1 1.1 5.8 <0.50 <0.50 <0.50
280 10 <10 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.8 0.76 12 <0.50 <0.50 <0.50
570 <10 200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.7 1.2 8.6 <0.50 <0.50 <0.50

2,300 200 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6 1 6.8 <0.50 <0.50 <0.50

27,000 18,000 13,000 <5.0 <5.0 <5.0 <5.0 <8.00 61 4.1 33 <2.00 16 <2.00
18,700 3,600 5,800 94 <5.0 <5.0 <5.0 <8.00 230 5.9 75 <2.00 75 <2.00
6,800 4,100 5,400 <5.0 <5.0 <5.0 <5.0 <8.00 290 4.3 87 <2.00 110 <2.00
16,800 3,900 10,400 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 210 5.2 120 <2.00 68 <2.00
1,140 630 620 43.1 <5.0 <5.0 <5.0 <10.0 <8.00 6.6 3.2 35 <2.00 <1.00 <2.00

470,000 43,000 113,000 <1.0 <1.0 <1.0 <1.0 <1.0 0.61 210 4.8 73 <0.50 49 <0.50
440,000 200,000 28,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 75 3.9 18 <0.50 18 <0.50
180,000 80,000 37,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 61 3.7 22 <0.50 12 <0.50
550,000 110,000 9,000 <2.0 <1.0 <3.0 <3.0 <1.0 0.96 220 8.9 66 <0.50 61 <0.50
640,000 26,000 47,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 88 6.5 39 <0.50 11 <0.50
67,000 27,000 16,000 30 <1.0 26.1 <3.0 <1.0 0.63 71 5.1 30 <0.50 5.2 <0.50
260,000 16,000 11,000 <2.0 <1.0 33.6 <3.0 <1.0 0.51 140 8.1 59 <0.50 34 <0.50
63,000 28,000 7,200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 100 5.6 35 <0.50 13 <0.50
80,000 30,000 26,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 69 4.5 24 <0.50 3.6 <0.50

µg/L

Dissolved MetalsBacteria Pesticides

CFU/100mL ng/L
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
2006-07 PEA
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.7 7.26-8.2 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77 300,000
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 0.1 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Site

New Site '07 COF07S01 5/4/2007 08:15 Newport Bay N 33.75127.80347 0.14 10.26 969 8.12 15.35 7.82 17 340 0.02 0.06 8.8 0.05 2.91 0.12 19 <5 0.04 0.01 5.6 38,000
New Site '07 COF07S01 6/7/2007 09:20 Newport Bay N 33.75127.80347 0.104 10.48 1103 8.11 18.48 1.81 22 325 0.02 0.63 7 0.09 1.55 0.04 <5 <5 0.04 0.01 8.9 31,000
New Site '07 COF07S01 7/6/2007 11:05 Newport Bay N 33.75127.80347 0.267 13.8 1115 8.42 24.18 2.59 31 275 0.02 0.06 3.6 0.2 1.78 0.11 20 <5 0.04 0.01 11 23,000
New Site '07 COF07S01 8/28/2007 10:15 Newport Bay N 33.75127.80347 0.003 9.46 1119 8.36 23.7 4.35 29 320 0.02 0.03 2.5 0.75 1.24 0.05 <5 <5 0.15 0.01 10 28,000
New Site '07 COF07S01 9/21/2007 10:10 Newport Bay N 33.75127.80347 0.055 8.77 1311 8.19 21.02 3.7 27 385 0.02 0.02 2.7 0.09 2 0.06 <5 <5 0.04 0.01 14 38,000

Random COF13@FH 5/30/2006 11:45 Newport Bay N 33.76707.79553 0.36 15.58 2093 7.93 19.68 3.26 22 730 <0.02 0.06 3.5 0.57 0.72 0.03 <5 <5 <0.04 0.02 8 26,000
Random COF13@FH 7/21/2006 08:45 Newport Bay N 33.76707.79553 0.63 12.21 1754 8.03 22.02 4.67 24 608 <0.02 0.04 2.7 0.07 0.83 0.05 14 <5 <0.04 <0.01 5.5 70,000
Random COF13@FH 9/15/2006 08:55 Newport Bay N 33.76707.79553 0.78 8.74 1121 8.2 20.6 4.25 16 625 <0.02 0.03 3.5 <0.05 0.62 0.03 9 <5 <0.04 <0.01 4.3 130,000
Random COF13@FH 5/29/2007 08:50 Newport Bay N 33.76707.79553 0.386 9.31 1826 8.12 18.33 7.03 19 940 0.02 0.2 3.6 0.12 1.2 0.04 8 <5 0.04 0.01 4.3 16,000
Random COF13@FH 8/2/2007 08:29 Newport Bay N 33.76707.79553 0.218 8.15 1511 7.89 22.01 19.4 24 410 0.02 0.06 2.5 0.15 0.53 0.07 25 <5 0.04 0.02 4.7 230,000
Random COF13@FH 9/21/2007 08:05 Newport Bay N 33.76707.79553 0.322 8.45 1258 8.17 18.56 4.3 20 440 0.02 0.11 0.9 0.09 0.5 0.03 <5 <5 0.04 0.01 4.4 21,000

Targeted COSACC@F01 5/26/2006 09:45 Newport Bay N 33.66527.88273 0.002 7.46 322 8.35 18.94 9.63 20 115 <0.02 1.84 1.8 0.13 2.38 <0.02 33 <5 <0.04 0.02 16 NR
Targeted COSACC@F01 6/27/2006 10:00 Newport Bay N 33.66527.88273 0.002 7.54 363 8.13 22.07 2.72 25 125 <0.02 0.11 1.1 <0.05 1.7 0.04 6 <5 <0.04 <0.01 9.2 54,000
Targeted COSACC@F01 7/27/2006 10:25 Newport Bay N 33.66527.88273 0.003 8.19 831 8.12 24.79 2.88 26 180 <0.02 0.34 8 0.07 3.33 0.06 7 <5 <0.04 <0.01 16 140,000
Targeted COSACC@F01 8/22/2006 10:30 Newport Bay N 33.66527.88273 0.009 6.46 694 8.32 23.66 14.4 23 195 <0.02 2.9 1 1.3 6.96 0.03 17 <5 <0.04 0.02 25 45,000
Targeted COSACC@F01 9/22/2006 11:50 Newport Bay N 33.66527.88273 8.53 762 8.55 21.84 3.2 20 325 <0.02 0.12 0.4 <0.05 1.47 <0.02 5 <5 <0.04 <0.01 6.1 21,000
Targeted COSACC@F01 5/11/2007 12:15 Newport Bay N 33.66527.88273 0.003 10.73 2056 8.54 19.81 28.4 21 300 0.02 0.03 2.9 0.34 2.13 0.03 36 <5 0.04 0.01 17 3,400
Targeted COSACC@F01 6/13/2007 10:45 Newport Bay N 33.66527.88273 0.001 10.45 2378 8.4 21.46 3.93 23 250 0.02 9.8 5.5 0.09 1.16 0.04 6 <5 0.09 0.01 16 8,000
Targeted COSACC@F01 7/12/2007 09:20 Newport Bay N 33.66527.88273 0.002 9.3 2381 8.34 20.7 2.99 22 480 0.02 0.1 1.2 0.46 1.33 0.02 61 <5 0.1 0.04 18 8,400
Targeted COSACC@F01 8/8/2007 Newport Bay N 33.66527.88273 DRY
Targeted COSACC@F01 9/5/2007 12:45 Newport Bay N 33.66527.88273 0.006 8.44 2315 8.28 22.38 3.9 27 415 0.02 0.09 9 1.25 1.14 0.04 <5 <5 0.04 0.01 28 36,000
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
2006-07 PEA

Criterion 1 Outside Tolerance Interval
Criterion 2 Basin Plan Objective
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Exper
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Sit

New Site '07 COF07S01 5/4/2007
New Site '07 COF07S01 6/7/2007
New Site '07 COF07S01 7/6/2007
New Site '07 COF07S01 8/28/2007
New Site '07 COF07S01 9/21/2007

Random COF13@FH 5/30/2006
Random COF13@FH 7/21/2006
Random COF13@FH 9/15/2006
Random COF13@FH 5/29/2007
Random COF13@FH 8/2/2007
Random COF13@FH 9/21/2007

Targeted COSACC@F01 5/26/2006
Targeted COSACC@F01 6/27/2006
Targeted COSACC@F01 7/27/2006
Targeted COSACC@F01 8/22/2006
Targeted COSACC@F01 9/22/2006
Targeted COSACC@F01 5/11/2007
Targeted COSACC@F01 6/13/2007
Targeted COSACC@F01 7/12/2007
Targeted COSACC@F01 8/8/2007
Targeted COSACC@F01 9/5/2007
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90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48

1,707.86 1,512.89 49.6 379 37.4 19.1 280.01
554.01 168.04 29.3 382 6.25 10.91

450 570 5,000 ####

10,000 5,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.1 12 14 <0.50 <0.50 <0.50
5,000 4,600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.1 11 11 <0.50 <0.50 <0.50
1,500 1,100 <2.0 <1.0 547 <3.0 <1.0 <0.50 2.4 11 18 <0.50 <0.50 <0.50
4,000 3,300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2 8.7 8.2 <0.50 <0.50 <0.50
5,600 32,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.9 12 24 <0.50 <0.50 <0.50

7,000 1,500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 3.8 10 <0.50 0.77 <0.50
30,000 29,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.9 2.5 6.9 <0.50 <0.50 <0.50
51,000 19,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.2 2.2 4.7 <0.50 <0.50 <0.50
6,000 3,400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.8 3.6 3.8 <0.50 <0.50 <0.50
90,000 21,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.3 1.9 2.4 <0.50 <0.50 <0.50
7,200 5,900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.4 2 7.9 <0.50 <0.50 <0.50

NR NR <2.0 <1.0 35.6 <3.0 <1.0 1.1 4.1 12 18 <0.50 <0.50 <0.50
7,400 550 <2.0 <1.0 <3.0 <3.0 <1.0 1 3.1 5.3 14 <0.50 <0.50 0.57
35,000 58,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.7 4.6 12 <0.50 <0.50 <0.50
6,000 22,000 <2.0 <1.0 <3.0 <3.0 <1.0 0.76 6 17 34 <0.50 <0.50 0.67
2,000 6,900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.4 1.6 5.2 <0.50 <0.50 <0.50
500 3,200 <2.0 <1.0 <3.0 <3.0 <1.0 0.8 4.9 25 22 <0.50 <0.50 0.84

3,600 5,300 <2.0 <1.0 <3.0 <3.0 <1.0 0.55 3.9 17 13 <0.50 <0.50 <0.50
<10 300 <2.0 <1.0 <3.0 <3.0 <1.0 0.58 4 18 16 <0.50 <0.50 <0.50

5,200 1,500 <2.0 <1.0 <3.0 <3.0 <1.0 0.59 3.3 24 13 <0.50 <0.50 <0.50

CFU/100mL ng/L µg/L

Bacteria Pesticides Dissolved Metals
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2006-07 PEA
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.7 7.26-8.27 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Site

Random COL02P50 7/15/2003 12:47 San Juan CreN 33.5968 7.64611 0.086 8.86 7.91 19.42 2.66 32 520 <0.02 0.06 0.9 <0.05 2.24 <0.02 <5 <5
Random COL02P50 8/20/2003 11:00 San Juan CreN 33.5968 7.64611 0.137 6.92 7.5 20.2 2.24 30 568 <0.02 0.08 1.1 <0.05 2.22 0.03 <5 <5
Random COL02P50 9/9/2003 09:30 San Juan CreN 33.5968 7.64611 0.84 6.93 7.07 18.17 7.38 27 988 <0.02 <0.02 1.2 <0.05 2.54 <0.02 <5 <5
Random COL02P50 6/21/2004 09:30 San Juan CreN 33.5968 7.64611 0.189 8.84 2075 7.55 17.3 1.02 21 762 1.1 0.13 1.48 <0.02 <5
Random COL02P50 7/29/2004 12:30 San Juan CreN 33.5968 7.64611 0.018 8.5 3423 7.82 21.8 10.6 1364 0.09 4 0.1 1.24 <0.02 20
Random COL02P50 9/9/2004 San Juan CreN 33.5968 7.64611 DRY
Random COL02P50 9/13/2004 12:54 San Juan CreN 33.5968 7.64611 0.288 8.91 1734 7.31 19.67 0.89 796 1.1 2.76 0.05 <5
Random COL02P50 6/10/2005 11:25 San Juan CreN 33.5968 7.64611 0.4 9.1 2224 7.16 16.29 0.45 25 748 <0.02 <0.02 1.5 <0.05 0.89 0.03 <5 <5
Random COL02P50 8/3/2005 10:15 San Juan CreN 33.5968 7.64611 0.684 8.39 2070 7.31 19.5 0.63 29 610 <0.02 <0.02 1.9 <0.05 1.76 0.04 <5 <5
Random COL02P50 9/7/2005 09:00 San Juan CreN 33.5968 7.64611 0.49 8.87 2138 7.27 15.6 0.4 23 690 <0.02 <0.02 1.2 <0.05 1.27 0.06 <5 <5
Random COL02P50 5/25/2006 13:10 San Juan CreN 33.5968 7.64611 0.352 8.8 1917 7.48 16.24 0.67 25 670 <0.02 0.03 2.3 0.08 1.6 <0.02 <5 <5
Random COL02P50 6/29/2006 09:25 San Juan CreN 33.5968 7.64611 0.198 10.14 2150 7.19 18.44 1.51 28 745 <0.02 0.03 1.4 0.1 2.55 <0.02 <5 <5
Random COL02P50 8/29/2006 09:35 San Juan CreN 33.5968 7.64611 0.35 8.52 2115 7.7 17.42 0.78 23 720 <0.02 0.03 1 0.13 1.48 <0.02 <5 <5
Random COL02P50 5/23/2007 12:55 San Juan CreN 33.5968 7.64611 0.384 9.18 2328 7.54 18.55 1.41 26 750 0.02 0.02 1.1 0.05 1.32 0.03 <5 <5
Random COL02P50 6/22/2007 12:05 San Juan CreN 33.5968 7.64611 0.45 8.3 2185 7.67 18.87 1.01 29 850 0.02 0.02 1.4 0.05 1.39 0.05 <5 <5
Random COL02P50 8/30/2007 11:00 San Juan CreN 33.5968 7.64611 0.475 8.23 2342 7.65 20.96 0.78 33 760 0.02 0.02 1.3 0.05 1.61 0.03 <5 <5

Random COL02P55 7/15/2003 14:00 San Juan CreN 33.5626 7.65080 0.18 7.38 8.09 28.62 3.98 32 540 <0.02 0.07 1.7 <0.05 0.86 0.08 7 <5
Random COL02P55 8/20/2003 12:30 San Juan CreN 33.5626 7.65080 0.018 6.86 8.2 21.4 8.05 36 690 <0.02 0.06 5.2 <0.05 1.15 0.04 14 <5
Random COL02P55 9/9/2003 11:00 San Juan CreN 33.5626 7.65080 0.01 7.52 7.42 20.29 4.92 29 1452 <0.02 0.14 6 <0.05 0.4 0.05 25 <5
Random COL02P55 6/21/2004 10:30 San Juan CreN 33.5626 7.65080 0.054 9.59 2305 7.95 18.74 15.9 21 1160 0.08 3.9 <0.05 2.13 12
Random COL02P55 7/29/2004 11:45 San Juan CreN 33.5626 7.65080 0.126 8.36 2180 7.6 20.03 0.91 776 0.5 0.08 1.43 0.11 <5
Random COL02P55 9/9/2004 San Juan CreN 33.5626 7.65080 DRY
Random COL02P55 6/10/2005 09:50 San Juan CreN 33.5626 7.65080 0.017 6.83 2799 7.65 18.44 15.6 25 915 <0.02 0.44 3.8 0.12 1.84 0.03 29 <5
Random COL02P55 8/3/2005 09:20 San Juan CreN 33.5626 7.65080 0.104 8.19 1792 7.63 21.13 13.6 32 575 <0.02 0.19 4 <0.05 2.01 0.04 36 <5
Random COL02P55 9/7/2005 07:25 San Juan CreN 33.5626 7.65080 0.108 8.4 1352 7.27 19.1 18.8 21 484 <0.02 0.07 4.1 0.06 2.62 <0.02 37 <5
Random COL02P55 5/25/2006 10:05 San Juan CreN 33.5626 7.65080 0.028 8.55 2739 7.85 17.51 8.43 25 962 <0.02 2.6 6.5 0.1 1.99 0.04 20 <5
Random COL02P55 6/29/2006 08:01 San Juan CreN 33.5626 7.65080 0.278 6 1887 7.5 19.73 8.57 27 625 <0.02 3.16 4.6 0.18 2.74 <0.02 14 <5
Random COL02P55 8/29/2006 07:30 San Juan CreN 33.5626 7.65080 0.081 7 2171 7.8 19.83 5.46 19 690 <0.02 0.62 4.5 0.18 2.43 0.04 12 <5
Random COL02P55 5/23/2007 10:15 San Juan CreN 33.5626 7.65080 0.034 6.24 2527 7.62 17.35 7.73 24 800 0.02 4 3.8 0.14 1.6 0.06 17 <5
Random COL02P55 6/22/2007 09:40 San Juan CreN 33.5626 7.65080 0.077 6.65 2184 7.92 18.11 18.9 26 825 0.02 3.1 6.6 0.11 1.94 0.05 31 <5
Random COL02P55 8/30/2007 09:14 San Juan CreN 33.5626 7.65080 0.07 6.01 2160 8 22.06 12.2 29 780 0.02 1.02 4.2 0.05 2.28 0.05 19 <5
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ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ01P33/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ02P05/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ02P05/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ02P05/
ftp://watershed-mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quality%20Monitoring/San%20Diego%20Region%20Dry%20Weather%20Monitoring%20Program/Dry%20Weather%20Sites/2005%20SDR%20Random%20Sites/AVJ02P05/
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Criterion 1 Outside Tolerance Interv
Criterion 2 Basin Plan Objective
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on E
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Orga

Targeted Site Random Sit

Random COL02P50 7/15/2003
Random COL02P50 8/20/2003
Random COL02P50 9/9/2003
Random COL02P50 6/21/2004
Random COL02P50 7/29/2004
Random COL02P50 9/9/2004
Random COL02P50 9/13/2004
Random COL02P50 6/10/2005
Random COL02P50 8/3/2005
Random COL02P50 9/7/2005
Random COL02P50 5/25/2006
Random COL02P50 6/29/2006
Random COL02P50 8/29/2006
Random COL02P50 5/23/2007
Random COL02P50 6/22/2007
Random COL02P50 8/30/2007

Random COL02P55 7/15/2003
Random COL02P55 8/20/2003
Random COL02P55 9/9/2003
Random COL02P55 6/21/2004
Random COL02P55 7/29/2004
Random COL02P55 9/9/2004
Random COL02P55 6/10/2005
Random COL02P55 8/3/2005
Random COL02P55 9/7/2005
Random COL02P55 5/25/2006
Random COL02P55 6/29/2006
Random COL02P55 8/29/2006
Random COL02P55 5/23/2007
Random COL02P55 6/22/2007
Random COL02P55 8/30/2007
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300,000 90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48

1707.86 1512.89 49.62 379.3 37.44 19.1 280.01
554.01 168.04 29.28 382.4 6.25 10.91

450 570 5000 43000

4,350 3,100 2,400 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 2.8 55 <2.00 <1.00 <2.00
620 130 280 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 <2.00 18 <2.00 <1.00 <2.00

1,490 130 870 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 4.8 27 <2.00 <1.00 <2.00
530 380 590 63.7 <5.0 <5.0 <5.0 <10.0 <8.00 5 <2.00 71 <2.00 <1.00 <2.00

16,400 6,300 11,100 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 280 8.9 120 <2.00 88 <2.00

6,300 4,200 3,100 12.8 <5.0 <5.0 <5.0 <10.0 <8.00 8.4 <2.00 38 <2.00 <1.00 <2.00
6,000 40 50 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 12 0.97 6.6 <0.50 <0.50 <0.50
4,500 20 90 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.9 0.54 4.8 <0.50 <0.50 <0.50

30 20 <10 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.5 0.59 4.7 <0.50 <0.50 <0.50
3,000 210 80 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 0.8 7.4 <0.50 <0.50 <0.50
190 60 140 19 <1.0 <3.0 <3.0 <1.0 <0.50 11 <0.50 5.6 <0.50 <0.50 <0.50

8,000 600 400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.1 1.1 5.8 <0.50 <0.50 <0.50
280 10 <10 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.8 0.76 12 <0.50 <0.50 <0.50
570 <10 200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.7 1.2 8.6 <0.50 <0.50 <0.50

2,300 200 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6 1 6.8 <0.50 <0.50 <0.50

27,000 18,000 13,000 <5.0 <5.0 <5.0 <5.0 <8.00 61 4.1 33 <2.00 16 <2.00
18,700 3,600 5,800 94 <5.0 <5.0 <5.0 <8.00 230 5.9 75 <2.00 75 <2.00
6,800 4,100 5,400 <5.0 <5.0 <5.0 <5.0 <8.00 290 4.3 87 <2.00 110 <2.00

16,800 3,900 10,400 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 210 5.2 120 <2.00 68 <2.00
1,140 630 620 43.1 <5.0 <5.0 <5.0 <10.0 <8.00 6.6 3.2 35 <2.00 <1.00 <2.00

470,000 43,000 113,000 <1.0 <1.0 <1.0 <1.0 <1.0 0.61 210 4.8 73 <0.50 49 <0.50
440,000 200,000 28,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 75 3.9 18 <0.50 18 <0.50
180,000 80,000 37,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 61 3.7 22 <0.50 12 <0.50
550,000 110,000 9,000 <2.0 <1.0 <3.0 <3.0 <1.0 0.96 220 8.9 66 <0.50 61 <0.50
640,000 26,000 47,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 88 6.5 39 <0.50 11 <0.50
67,000 27,000 16,000 30 <1.0 26.1 <3.0 <1.0 0.63 71 5.1 30 <0.50 5.2 <0.50

260,000 16,000 11,000 <2.0 <1.0 33.6 <3.0 <1.0 0.51 140 8.1 59 <0.50 34 <0.50
63,000 28,000 7,200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 100 5.6 35 <0.50 13 <0.50
80,000 30,000 26,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 69 4.5 24 <0.50 3.6 <0.50

Dissolved MetalsBacteria Pesticides

CFU/100mL ng/L µg/L

0037833
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County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.7 7.26-8.2 23.3 16.1 15.7 0.02 1.47 5.6 0.35 2.95 0.12 44.77 300,000
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 0.1 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Site

New Site '07 COF07S01 5/4/2007 08:15 Newport Bay N 33.7512 7.80347 0.14 10.3 969 8.12 15.4 7.82 17 340 0.02 0.06 8.8 0.05 2.91 0.12 19 <5 0.04 0.01 5.6 38,000
New Site '07 COF07S01 6/7/2007 09:20 Newport Bay N 33.7512 7.80347 0.1 10.5 1103 8.11 18.5 1.81 22 325 0.02 0.63 7 0.09 1.55 0.04 <5 <5 0.04 0.01 8.9 31,000
New Site '07 COF07S01 7/6/2007 11:05 Newport Bay N 33.7512 7.80347 0.27 13.8 1115 8.42 24.2 2.59 31 275 0.02 0.06 3.6 0.2 1.78 0.11 20 <5 0.04 0.01 11 23,000
New Site '07 COF07S01 8/28/2007 10:15 Newport Bay N 33.7512 7.80347 0 9.46 1119 8.36 23.7 4.35 29 320 0.02 0.03 2.5 0.75 1.24 0.05 <5 <5 0.15 0.01 10 28,000
New Site '07 COF07S01 9/21/2007 10:10 Newport Bay N 33.7512 7.80347 0.06 8.77 1311 8.19 21 3.7 27 385 0.02 0.02 2.7 0.09 2 0.06 <5 <5 0.04 0.01 14 38,000

Random COF13@FH 5/30/2006 11:45 Newport Bay N 33.7670 7.79553 0.36 15.6 2093 7.93 19.7 3.26 22 730 <0.02 0.06 3.5 0.57 0.72 0.03 <5 <5 <0.04 0.02 8 26,000
Random COF13@FH 7/21/2006 08:45 Newport Bay N 33.7670 7.79553 0.63 12.2 1754 8.03 22 4.67 24 608 <0.02 0.04 2.7 0.07 0.83 0.05 14 <5 <0.04 <0.01 5.5 70,000
Random COF13@FH 9/15/2006 08:55 Newport Bay N 33.7670 7.79553 0.78 8.74 1121 8.2 20.6 4.25 16 625 <0.02 0.03 3.5 <0.05 0.62 0.03 9 <5 <0.04 <0.01 4.3 130,000
Random COF13@FH 5/29/2007 08:50 Newport Bay N 33.7670 7.79553 0.39 9.31 1826 8.12 18.3 7.03 19 940 0.02 0.2 3.6 0.12 1.2 0.04 8 <5 0.04 0.01 4.3 16,000
Random COF13@FH 8/2/2007 08:29 Newport Bay N 33.7670 7.79553 0.22 8.15 1511 7.89 22 19.4 24 410 0.02 0.06 2.5 0.15 0.53 0.07 25 <5 0.04 0.02 4.7 230,000
Random COF13@FH 9/21/2007 08:05 Newport Bay N 33.7670 7.79553 0.32 8.45 1258 8.17 18.6 4.3 20 440 0.02 0.11 0.9 0.09 0.5 0.03 <5 <5 0.04 0.01 4.4 21,000

Targeted COSACC@F01 5/26/2006 09:45 Newport Bay N 33.6652 7.88273 0 7.46 322 8.35 18.9 9.63 20 115 <0.02 1.84 1.8 0.13 2.38 <0.02 33 <5 <0.04 0.02 16 NR
Targeted COSACC@F01 6/27/2006 10:00 Newport Bay N 33.6652 7.88273 0 7.54 363 8.13 22.1 2.72 25 125 <0.02 0.11 1.1 <0.05 1.7 0.04 6 <5 <0.04 <0.01 9.2 54,000
Targeted COSACC@F01 7/27/2006 10:25 Newport Bay N 33.6652 7.88273 0 8.19 831 8.12 24.8 2.88 26 180 <0.02 0.34 8 0.07 3.33 0.06 7 <5 <0.04 <0.01 16 140,000
Targeted COSACC@F01 8/22/2006 10:30 Newport Bay N 33.6652 7.88273 0.01 6.46 694 8.32 23.7 14.4 23 195 <0.02 2.9 1 1.3 6.96 0.03 17 <5 <0.04 0.02 25 45,000
Targeted COSACC@F01 9/22/2006 11:50 Newport Bay N 33.6652 7.88273 8.53 762 8.55 21.8 3.2 20 325 <0.02 0.12 0.4 <0.05 1.47 <0.02 5 <5 <0.04 <0.01 6.1 21,000
Targeted COSACC@F01 5/11/2007 12:15 Newport Bay N 33.6652 7.88273 0 10.7 2056 8.54 19.8 28.4 21 300 0.02 0.03 2.9 0.34 2.13 0.03 36 <5 0.04 0.01 17 3,400
Targeted COSACC@F01 6/13/2007 10:45 Newport Bay N 33.6652 7.88273 0 10.5 2378 8.4 21.5 3.93 23 250 0.02 9.8 5.5 0.09 1.16 0.04 6 <5 0.09 0.01 16 8,000
Targeted COSACC@F01 7/12/2007 09:20 Newport Bay N 33.6652 7.88273 0 9.3 2381 8.34 20.7 2.99 22 480 0.02 0.1 1.2 0.46 1.33 0.02 61 <5 0.1 0.04 18 8,400
Targeted COSACC@F01 8/8/2007 Newport Bay N 33.6652 7.88273 DRY
Targeted COSACC@F01 9/5/2007 12:45 Newport Bay N 33.6652 7.88273 0.01 8.44 2315 8.28 22.4 3.9 27 415 0.02 0.09 9 1.25 1.14 0.04 <5 <5 0.04 0.01 28 36,000
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
2006-07 PEA

Page 4 of 4

Criterion 1 Outside Tolerance Interval
Criterion 2 Basin Plan Objective
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Exper
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Sit

New Site '07 COF07S01 5/4/2007
New Site '07 COF07S01 6/7/2007
New Site '07 COF07S01 7/6/2007
New Site '07 COF07S01 8/28/2007
New Site '07 COF07S01 9/21/2007

Random COF13@FH 5/30/2006
Random COF13@FH 7/21/2006
Random COF13@FH 9/15/2006
Random COF13@FH 5/29/2007
Random COF13@FH 8/2/2007
Random COF13@FH 9/21/2007

Targeted COSACC@F01 5/26/2006
Targeted COSACC@F01 6/27/2006
Targeted COSACC@F01 7/27/2006
Targeted COSACC@F01 8/22/2006
Targeted COSACC@F01 9/22/2006
Targeted COSACC@F01 5/11/2007
Targeted COSACC@F01 6/13/2007
Targeted COSACC@F01 7/12/2007
Targeted COSACC@F01 8/8/2007
Targeted COSACC@F01 9/5/2007

Si
te

 N
am

e

D
at

e

Fe
ca

l C
ol

ifo
rm

En
te

ro
co

cc
us

D
ia

zi
no

n

C
hl

or
py

rif
os

M
al

at
hi

on

D
im

et
ho

at
e

D
is

ul
fo

to
n

C
hr

om
iu

m

N
ic

ke
l

C
op

pe
r

Zi
nc

Si
lv

er

C
ad

m
iu

m

Le
ad

90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48

1,707.86 1,512.89 49.6 379 37.4 19.1 280.01
554.01 168.04 29.3 382 6.25 10.91

450 570 5,000 ####

10,000 5,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.1 12 14 <0.50 <0.50 <0.50
5,000 4,600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.1 11 11 <0.50 <0.50 <0.50
1,500 1,100 <2.0 <1.0 547 <3.0 <1.0 <0.50 2.4 11 18 <0.50 <0.50 <0.50
4,000 3,300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2 8.7 8.2 <0.50 <0.50 <0.50
5,600 32,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.9 12 24 <0.50 <0.50 <0.50

7,000 1,500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 3.8 10 <0.50 0.77 <0.50
30,000 29,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.9 2.5 6.9 <0.50 <0.50 <0.50
51,000 19,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.2 2.2 4.7 <0.50 <0.50 <0.50
6,000 3,400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.8 3.6 3.8 <0.50 <0.50 <0.50

90,000 21,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.3 1.9 2.4 <0.50 <0.50 <0.50
7,200 5,900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.4 2 7.9 <0.50 <0.50 <0.50

NR NR <2.0 <1.0 35.6 <3.0 <1.0 1.1 4.1 12 18 <0.50 <0.50 <0.50
7,400 550 <2.0 <1.0 <3.0 <3.0 <1.0 1 3.1 5.3 14 <0.50 <0.50 0.57
35,000 58,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.7 4.6 12 <0.50 <0.50 <0.50
6,000 22,000 <2.0 <1.0 <3.0 <3.0 <1.0 0.76 6 17 34 <0.50 <0.50 0.67
2,000 6,900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.4 1.6 5.2 <0.50 <0.50 <0.50
500 3,200 <2.0 <1.0 <3.0 <3.0 <1.0 0.8 4.9 25 22 <0.50 <0.50 0.84

3,600 5,300 <2.0 <1.0 <3.0 <3.0 <1.0 0.55 3.9 17 13 <0.50 <0.50 <0.50
<10 300 <2.0 <1.0 <3.0 <3.0 <1.0 0.58 4 18 16 <0.50 <0.50 <0.50

5,200 1,500 <2.0 <1.0 <3.0 <3.0 <1.0 0.59 3.3 24 13 <0.50 <0.50 <0.50

Bacteria Pesticides Dissolved Metals

CFU/100mL ng/L µg/L
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303(d) EPA List of Impaired Waters 
ACL Administrative Civil Liability 
ACO Administrative Compliance Order 
AI Authorized Inspector 
APWA American Public Works Association 
ASBS Area of Special Biological Significance 
AQMD Air Quality Management District 
BAT Best Available Technology 
BCT Best Conventional Technology 
BIA Building Industry Association 
BMP  Best Management Practice 
CAP Household Hazardous Waste Community Awareness Program 
CAR Critical Aquatic Resources 
CASC Countywide Areas Spill Control Program 
CASQA California Stormwater Quality Association 
CC&Rs Covenants, Codes & Restrictions 
CEQA California Environmental Quality Act 
CFR Code of Federal Regulations 
CGP Construction General Permit 
CHP California Highway Patrol 
CIA Common Interest Areas 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
DA District Attorney 
DAMP Drainage Area Management Plan 
DCIA Directly Connected Impervious Area 
DHS Department of Health Services 
DMV Department of Motor Vehicles 
DOT Department of Transportation 
DTSC Department of Toxic Substance Control 
EA Enforcing Attorney 
ECG Enforcement Consistency Guide 
EHS Environmental Health Services 
EOC Emergency Operations Center 
EPA Environmental Protection Agency  
EPR Environmental Performance Reporting 
ERP Enforcement Response Plan 
ESA Environmentally Sensitive Area 
CDFG California Department of Fish & Game 
GIS Geographic Information System 
GPS Global Positioning System 
HAZMAT Hazardous Materials 
HCA Health Care Agency 
HHW Household Hazardous Waste 
HMI Hazardous Materials Incident 
HOA Homeowner’s Association 
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HWI Hazardous Waste Inspector 
IC Incident Commander 
ID/IC Illegal Discharge/Illicit Connection 
IPM Integrated Pest Management 
IRWD Irvine Ranch Water District 
IRWMP Integrated Regional Water Management Plan 
IWMD Integrated Waste Management Department 
JPA Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP Local Implementation Plan 
LC LIP Coordinator 
MEP Maximum Extent Practicable 
MOU Memorandum of Understanding 
MRP Monitoring and Reporting Programs 
MS4  Municipal Separate Storm Sewer 
NNC Notice of Non-compliance 
NCCP Natural Community Conservation Planning Program 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination System 
OC Orange County 
OCC Orange County Code 
OCFA Orange County Fire Authority 
OCFCD Orange County Flood Control District 
OCP OC Planning 
OCPW OC Public Works (Formerly RDMD)  
OCSD Orange County Sanitation District 
OCW OC Watersheds (Formerly Watershed & Coastal Resources) 
OES Office of Emergency Services 
O&M Operations & Maintenance 
PDSD Planning & Development Services Department 
PEA Program Effectiveness Assessment 
PNIR Pollution Notification/Investigation Request 
PPE Personal Protective Equipment 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation and Recovery Act 
ROWD Report of Waste Discharge 
RP Responsible Party 
SAR Santa Ana Region 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SDR San Diego Region 
SIC  Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR Spill Responder 
SSMP Sewer System Management Plans 
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SSO Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TAC Technical Advisory Committee 
TMDL Total Maximum Daily Load 
UCI  University of California, Irvine 
UHWM Uniform Hazardous Waste Manifest 
WAP  Watershed Action Plan (Formerly Watershed Urban Runoff Management Plan) 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
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1993 DAMP  

A document required under the First Term Permits issued by the Santa Ana and San 
Diego Regional Boards.  This document is the principal policy and guidance document 
for the countywide NPDES Stormwater Program. 

 
2000 DAMP 

An updated version of the 1993 DAMP.  Submitted in draft form as the proposed plan 
for the 2000 Report of Waste Discharge submittal. 

 
2003 DAMP 
 The final, updated version of the 1993 DAMP which was submitted in draft form in 2000 

as the proposed plan for the 2000 Report of Waste Discharge (2000 DAMP).  This 
document incorporates the Third Term Permit requirements and is the principal policy 
and guidance document for the countywide NPDES Stormwater Program. 

 
Best Management Practice (BMP) 
 A technique, measure or structural control that is used for a given set of conditions to 

manage the quantity and improve the quality of stormwater runoff in the most cost-
effective manner.  

 
Clean Water Act and Amendments 
 The Federal Pollution Control Act (Public Law 92-500), as amended (33 U.S.C. 1251 et 

seq.).  Federal regulation mandating a National Pollutant Discharge Elimination System 
permit for discharges into the Waters of the United States.  The goals of the act are to 
restore and maintain the chemical, physical and biological integrity of the nation’s 
waters. 

 
Changing Behavior (Outcome Level 3) 
 At Level 3 of the Outcome pyramid the programs and control measures focus on 

providing the information, tools, and incentives for target audiences to take action by 
changing behavior and implementing recommended practices. 

 
Construction General Permit 
 The NPDES general permit for stormwater discharges associated with construction 

activity.  SWRCB Order No. 99-08 DWQ, NPDES General Permit No. CAS000002 or its 
subsequent replacement. 

 
Control Measures 
 Major groupings of the specific BMPs that are developed and implemented for a 

program element. There are typically several control measures for each program 
element.  

 
Documenting Activities (Outcome Level 1) 
 At Level 1 of the Outcome Pyramid the desired Outcome is the development and 

implementation of a program or control measure.  
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Effectiveness Assessment 

The process that is used to evaluate if the programs are resulting in desired Outcomes. 
 
First Term Permits 

The Regional Boards issued Municipal Stormwater Permits No. CA 8000180 and No. 
CA 0108740 to the Permittees in 1991 for the period from 1990 – 1996.  

 
General Industrial Permit 

The NPDES general permit for stormwater discharges associated with industrial 
activity.  SWRCB Order No. 97-03 DWQ, NPDES General Permit No. CAS000001 or its 
subsequent replacement. 
 

General Permittee Committee 
 The committee made up of a representative from each of the Permittees that provides 

the overall guidance for the NPDES Stormwater Program. 
 

Headline Indicator 
A sub-set of measures that reflect, in simple terms, how a stormwater program is 
progressing towards its goals and are easily understandable.  

 
Illegal Discharge 
 Any discharge to a municipal separate storm sewer that is not composed entirely of 

stormwater and that is not covered by an NPDES permit or identified in the NPDES 
Stormwater permit as an allowed discharge. 

 
Illicit Connection 
 Any man-made conveyance or drainage system, pipeline, conduit, inlet or outlet, 

through which the discharge of any pollutant to the stormwater drainage system occurs 
or may occur.   

 
Implementation Agreement 

The agreement underpinning County and city cooperation which establishes the 
responsibilities of each Permittee and a funding mechanism for the shared costs of the 
Program. 
 

Implementation Assessment 
 The analysis of the effectiveness of a program element or control measure at meeting 

desired programmatic Outcomes or goals.  
 

Improving Runoff Quality (Outcome Level 5) 
 At Level 5 of the Outcome pyramid the goal is to improve the quality of discharges from 

stormdrain system. 
 

Integrated Assessment 
 The process of evaluating whether stormwater program implementation is resulting in 

the protection or improvement of water quality. 
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Iterative Approach 
 A stormwater program is developed, implemented, and assessed in repeated cycles. In 

each cycle the program is implemented and then refined based on the effectiveness 
assessment results. 

 
 Local Implementation Plan (LIP)/Jurisdictional Urban Runoff Management Plan (JURMP) 

The Permittee specific document that details how the stormwater programs within the 
DAMP are implemented within their local jurisdictions (synonymously referred to as a 
LIP in the Santa Ana Region and a JURMP within the San Diego Region). 

 
Orange County Stormwater Program 

The program designed by the Orange County Permittees for compliance with the 
NPDES permits. 

 
Outcomes 

Outcomes are the results of implementing a stormwater control measure, program 
element or overall program. Outcomes are categorized in terms of six Outcome Levels, 
which can have implementation or water quality endpoints. 
 

Outcome Levels 
 Outcome Levels help to categorize and describe the desired results or goals of programs 

and control measures. 
 
National Pollutant Discharge Elimination System (NPDES) Municipal Stormwater Permit 

 A provision of the CWA, section 402, that identifies municipal stormwater as a point 
source subject to regulation under the NPDES Permits.   

 
Permittees 

The cities of Aliso Viejo, Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana Point, 
Fountain Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, Laguna Beach, 
Laguna Hills, Laguna Niguel, Laguna Woods, La Habra, La Palma, Lake Forest, Los 
Alamitos, Mission Viejo, Newport Beach, Orange, Placentia, Rancho Santa Margarita, 
San Clemente, San Juan Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, 
Westminster, and Yorba Linda; the County of Orange; and the Orange County Flood 
Control District and any subsequently incorporated cities that become subject to the 
NPDES permit.  Each Permittee is individually responsible for the implementation of the 
program elements within its jurisdiction. 

  
Point Source 
 Any discernable, confined, and discrete conveyance, including any conduit pipe, ditch, 

channel, sewer, tunnel, vessel, or other floating craft from which pollutants are or may 
be discharged. 

 
Principal Permittee 

The County of Orange is the Permittee designated with the responsibility to manage the 
NPDES Municipal Stormwater Program on behalf of the Permittees.     
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Protecting Receiving Water Quality (Outcome Level 6) 
 At Level 6 of the Outcome Pyramid the goal is to maintain and/or improve the receiving 

water quality. The focus is typically on compliance with regulatory objectives, protection 
of biological integrity, and beneficial use attainment.  
 

Raising Awareness (Outcome Level 2) 
At Level 2 of the Outcome pyramid the programs and control measures focus on raising 
the awareness and understanding of a target audience on a particular issue.  
 

Reducing Loads from Sources (Outcome Level 4) 
 At Level 4 of the Outcome pyramid the programs and control measures collect data to 

allow estimation of loads from pollutant sources that are prevented from being either 
generated (reduction in use) or discharges to the stormdrain system. 

 
Regional Water Quality Control Boards 

The Santa Ana and San Diego Regional Water Quality Control Boards are agencies that 
implement and enforce Clean Water Act Section 402(p) NPDES permit requirements, 
and are issuers and administrators of these permits on behalf of EPA within Orange 
County. 

 
Report of Waste Discharge (ROWD) 
 Constitutes the application to the RWQCB for the Third Term NPDES permit.  The 

ROWD presents the compilation of data from the current and previous permit terms and 
describes the proposed plan for future activities. 

 
Santa Ana Regional Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for Orange 
County from the northern Los Angeles County border southward to approximately El 
Toro Road.  The Permittees in the Santa Ana Regional Water Quality Control Board 
jurisdiction include the County of Orange, the Orange County Flood Control District 
and the twenty six (26) incorporated cities of Anaheim, Brea, Buena Park, Costa Mesa, 
Cypress, Fountain Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, La Habra, 
La Palma, Laguna Hills, Laguna Woods, Lake Forest, Los Alamitos, Newport Beach, 
Orange, Placentia, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and 
Yorba Linda.   

 
San Diego Regional Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for Orange 
County from approximately El Toro Road down southward to the San Diego County 
border.  The Permittees in the San Diego Regional Water Quality Control Board 
jurisdiction include the County of Orange, the Orange County Flood Control District 
and the eleven (11) incorporated cities of Aliso Viejo, Dana Point, Laguna Beach, Laguna 
Hills, Laguna Niguel, Laguna Woods, Lake Forest, Mission Viejo, Rancho Santa 
Margarita, San Clemente, and San Juan Capistrano.   
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Second Term Permits 

The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 1996, Santa 
Ana Region CAS0108740 and San Diego Region CAS618030, which covered the time 
period from 1996-2002. 

 
State Water Resources Control Board 
 State agency that sets statewide policy for the nine Regional Water Quality Control 

Boards. 
 
Total Maximum Daily Loads (TMDL) 
 A written, quantitative analysis and plan for attaining and maintaining water quality 

standards in all seasons for a specific waterbody and pollutant. 
 

Third Term Permits 
The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 2002, Santa 
Ana Region Order No. R8-2002-0010 and San Diego Region Order No. R9-2002-0002, 
which covers the time period from 2002-2007. 

 
Water Quality Assessment 

The use of environmental data and related information to characterize the quality of 
stormwater discharges and the water bodies that receive these discharges.  

 
Water Quality Planning Process 
 Systematic and detailed evaluation of the impacts of urban water quality on beneficial 

uses to determine or validate that actual impairments exist that warrant corrective 
action. 
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2007-08 Program Effectiveness Assessment (PEA) 

Executive Summary 

This Program Effectiveness Assessment (PEA) has been prepared as a joint submittal by the 
County of Orange/Orange County Flood Control District (hereinafter referred to as the County) 
to meet the requirements of the Third Term NPDES Permits that were issued by the Santa Ana 
and San Diego Regional Water Quality Control Boards to the County of Orange, the Orange 
County Flood Control District (OCFCD) and the incorporated cities of Orange County 
(collectively referred to as Permittees). The County’s jurisdiction consists of largely 
undeveloped and developing areas as well as fragmented unincorporated islands. 

The primary objective of the 2007-08 PEA is to describe the County’s stormwater program 
activities conducted from July 1, 2007 through June 30, 2008. This reporting period represents 
the fifth year of full implementation of the 2003 DAMP model programs within the County’s 
jurisdiction, which straddles both Regional Board areas of Orange County. 

There has been a change in the format of this year’s PEA from previous years due to a further 
shift toward the California Stormwater Quality Association (CASQA) approach to effectiveness 
assessment. The CASQA approach identifies six Outcome Levels (see the pyramid below) in 
order to help determine if desired outcomes on both an implementation and water quality basis 
are being achieved. Throughout this PEA, wherever information on program elements, 
activities, best management practices (BMPs), etc., is reported, the corresponding CASQA 
Outcome Level or Levels is shown indicated by a colored triangle with the appropriate number. 
This change is designed allow readers of this report to more clearly identify which elements of 
the County’s Stormwater Program are having the effect on protection/improvement of water 
quality and the environment.   

The County’s 2007-08 PEA is organized into twelve (12) sections which correspond with the 
structure of the 2003 DAMP. Through implementation of the DAMP programs as described in 
its Local Implementation Plan (LIP), the County has continued to recognize water quality 
protection and improvement as a top priority. Some of the more notable achievements during 
the reporting period include:  

Program Management (Section C-2) 

• Participated in every meeting of the countywide program committees, subcommittees 
and task forces. 

• Conducted four meetings of the County’s internal NPDES Committee which consists of 
representatives from over twenty different County Departments. 

• In April of 2008, Orange County became the first municipal Stormwater Program in 
California to receive effectiveness assessment training directly from the California 
Stormwater Quality Association (CASQA). 

Plan Development (Section C-3) 

• Completed restoration of Narco Channel in Laguna Niguel Regional Park, a joint project 
between the County and City of Laguna Niguel. 
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• Commenced construction on the Poche Beach UV disinfection plant, a joint project 
between the County and City of San Clemente. 

Municipal Activities (Section C-5)  

• Cleaned 51.25 miles of drainage facilities including 1,422 catch basins. 

• Removed a total of 817 tons (wet weight) of solid debris from the stormdrain system 
(combination of debris removed from catch basins, channels and pipes, trash barriers, 
dry weather diversion dams, pump stations and vaults).   

• Diverted over 275 million gallons of urban runoff to the sanitary sewer for treatment 
from four diversion dams located in Huntington Beach, Fountain Valley and Costa 
Mesa. 

• Prevented an estimated 776 tons of solid debris from reaching the stormdrain system in 
unincorporated areas through street sweeping activities. 

• Collected 5,136,680 lbs. of household hazardous waste (including over 2 million lbs. of 
electronic waste) at the County’s Household Hazardous Waste Collection Centers. 

• Collected 138,140 gallons of used motor oil and 8,370 used oil filters through the 
County’s used oil recycling program. 

• Dana Point Harbor continued to make water quality protection and improvement a top 
priority through the “Clean Marina Program” and implementation of several other 
innovative best management practices (BMPs). 

Public Education/Public Participation (Section C-6) 

• The County’s website, www.ocwatersheds.com , which focuses on watershed and 
stormwater issues, received 11,802,135 hits for the reporting period. 

• Distributed a total of 112,385 outreach materials. 

• Participated in over 50 public outreach events throughout the County.  

• Attained 11.95 million public impressions through the County’s public education and 
outreach effort. 

• Coordinated a cleanup of Fullerton Creek Channel in conjunction with the cities of 
Buena Park, Fullerton and La Palma, as part of the annual Inner Coastal Watershed 
Cleanup Day where 840 pounds of trash was removed. 

New Development/Significant Redevelopment (Section C-7)  

• 60 project Water Quality Management Plans (WQMPs) were approved describing post-
construction BMPs for 74.28 acres of new development/significant redevelopment 
within the County’s jurisdiction. 

Construction (Section C-8)  

• Conducted 1,730 stormwater inspections of construction sites under County jurisdiction 
resulting in 231 enforcement actions. 
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• Held 5 training sessions on construction program requirements for 92 County 
inspectors. 

Existing Development (Section C-9) 

• Conducted 18 industrial facility stormwater inspections within the County’s jurisdiction. 

• Conducted 132 commercial site/source stormwater inspections within the County’s 
jurisdiction resulting in 8 enforcement actions. 

Illegal Discharges/Illicit Connections (Section C-10) 

• Received a total of 275 pollution complaints/reports. 

• County Staff responded to 137 water pollution incidents, resulting in 26 enforcement 
actions. 

Water Quality Monitoring (Section C-11) 

• Continued to coordinate implementation of the countywide monitoring programs under 
the Third Term Permits. 

• Conducted several pollutant source investigations based on dry weather monitoring 
data. 

• Heal the Bay’s 2007-08 Annual Beach Report Card reported the following: “Orange County 
displayed quite easily the best water quality it has seen in the last five years. For both 
dry and wet weather conditions, this year’s water quality was markedly better than the 
County’s four-year average.” 

Watershed Management (Section C-12) 

• The County continued to take the lead in coordinating with the public, cities, local, state 
and federal agencies as well as other stakeholders on watershed-scale efforts throughout 
Orange County including the Newport Bay, Aliso Creek, San Juan Creek, and San 
Gabriel River/Coyote Creek Watersheds.  

• Continued development of an Integrated Regional Water Management Plan (IRWMP) 
for the Central and Northern Watershed Management Areas (WMAs). 
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2007-08 Program Effectiveness Assessment (PEA) 

Conclusion and Recommendations 
 

This PEA spans a reporting period from July 1, 2007 through June 30, 2008 and contains 
information gathered from the fifth year of full implementation of the enhanced programs of 
the 2003 DAMP in both the San Diego and Santa Ana Regions. As with the prior PEA 
submittals, the goal of this annual summary is to use implementation measures to demonstrate 
overall program effectiveness and drive the iterative process. To this extent, the County has 
integrated the CASQA approach to effectiveness assessment into this year’s report (see Section 
C-2.5 for complete discussion).    
 
As implementation under the Third Term NPDES Permits draws to a close, the major 
conclusions that can be drawn at this time are: 

1) All County submittals have been made in compliance with the schedules in the Third 
Term NPDES Permits. 

2) This reporting period represents the fifth full year of implementation and reporting in 
both Permit Regions, and there continue to be strong indications that desired outcomes 
on both an implementation and water quality/environmental basis are being achieved.  

  As a consequence, the County has the following recommendations: 

1) Implementation of the proposed 2007 DAMP as submitted to the Santa Ana and San 
Diego Regional Boards in July and August of 2006, respectively, as part of the Report of 
Waste Discharge (ROWD)/NPDES Permit renewal process should be incorporated as a 
component of the fourth term permits. 

2) Effectiveness assessment should continue to follow the CASQA approach. 
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C-1.0 INTRODUCTION  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The municipal stormwater Permittees in Orange County (Section C-1.2 below) have developed 
a common Program Effectiveness Assessment (PEA) framework in order to better report to the 
Regional Boards the implementation and performance of the Permittees’ stormwater quality 
programs, individually and collectively.  
 
The objectives of the PEA are to: 

• Facilitate the collection and compilation of specific stormwater program 
implementation and validation data;  

• Provide an annual format by which the Permittees can, on a jurisdictional, watershed 
and/or countywide basis, compile and analyze program data. As data is collected and 
analyzed over time, it will enable the identification of data gaps and/or trends;  

• Ensure that the iterative evaluation and improvement process is applied on a 
jurisdictional, watershed and/or countywide level to each of the program components 
and is used as an effective management tool in determining where modifications within 
the Drainage Area Management Plan (DAMP) and/or Local Implementation Plan (LIP) 
may be necessary; and 

• Provide a mechanism for the Permittees to identify and report modifications that have 
or will be made to their LIP.   

During the 2004-05 reporting period, the Orange County Stormwater Permittees adopted the 
California Stormwater Quality Association (CASQA) approach to effectiveness assessment 
described in a white paper. In May of 2007, CASQA finalized its Municipal Stormwater 
program Effectiveness Assessment Guidance manual and in April of 2008, Orange County 
became the first municipal stormwater program to receive effectiveness assessment training 
directly from CASQA.  

The County’s 2007-08 PEA represents a shift to the CASQA method of effectiveness assessment 
in order to demonstrate if program elements, activities, BMPs, etc., are resulting in desired 
outcomes.  CASQA identifies six Outcome Levels (see pyramid below) and throughout this 
report, for each measure the County reports, the corresponding Outcome Level (more than one 
level may apply) is indicated by a colored triangle with a number.   
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For a detailed discussion on this program effectiveness assessment approach, please see Section 
C-2.5 of this PEA. 

C-1.2 Background  
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  An amendment to the Clean Water Act, the Water Quality Act, was approved in 
1987, which brought stormwater discharges into the NPDES Program.  EPA issued subsequent 
regulations on November 16, 1990.   

In response to those regulations, the County of Orange, the Orange County Flood Control 
District and the incorporated cities of Orange County have obtained, renewed and complied 
with the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional 
Water Quality Control Boards (subsequently referred to as the Santa Ana Regional Board, the 
San Diego Regional Board or collectively as the Regional Boards):      

NPDES Stormwater Permits 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  

No. 
Date 

Adopted 
Order  

No. 
NPDES  

No. 
Date 

Adopted 

First 
(1990-1996) 90-71 CA 

8000180 July 1990 90-38 CA 0108740 July 1990 

Second 
(1996-2002) 96-31 CAS618030 March 

1996 96-03 CAS0108740 August 
1996 

Third 
(2002-2007) 

R8-2002-
0010 CAS618030 January 

2002 
R9-2002-

0001 CAS0108740 February 
2002 

 

Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges. 

As a result of the Third Term Permit requirements, the Permittees have significantly enhanced 
existing program elements and developed several additional ones. The updated DAMP has 
been finalized and submitted to the Regional Boards and is referred to as the 2003 DAMP.  One 
of the major challenges for the Permittees in developing the 2003 DAMP was the reconciliation 
between the two Regional Board permits for Orange County which contained significant 
differences for the first time. 
 
This reconciliation has been accomplished by revising the structure of the draft 2000 DAMP to 
include model programs and templates for Local Implementation Plans (also termed 
Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego Regional Board 
Third Term Permit) and Watershed Action Plans (formerly known as Watershed Chapters) 
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which will assist the Permittees in implementing the programs within their individual 
jurisdiction and at a watershed scale as well as recognize the differences between the two sets of 
permit requirements.   
 
This PEA is a joint submittal of the County of Orange and the Orange County Flood Control 
District (OCFCD). The PEA will reference the County to cover both entities, since OCFCD is 
managed within OC Public Works (formerly RDMD). The County’s unincorporated jurisdiction 
consists of largely undeveloped and developing areas as well as fragmented unincorporated 
islands. OCFCD jurisdiction includes 266 miles of open flood control channels as well as 124 
miles of underground stormdrain lines. 
 
This PEA covers the period from July 1, 2007 to June 30, 2008 and therefore documents the fifth 
year of implementation of the 2003 DAMP programs within the Santa Ana and San Diego 
Regions.  
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C-2.0 PROGRAM MANAGEMENT 
 
C-2.1 Introduction (LIP Section A-2.1) 

Program management activities conducted by the County on an annual basis to implement the 
Stormwater Program involve the following: 

• Coordination with the other Permittees on program development through the 2003 
DAMP; common program implementation (such as monitoring, public education and 
watershed programs); and a commitment of funding shared budgets under the 
Implementation Agreement; 

• Coordination with internal County departments;  

• Preparing, approving and tracking shared and County cost budgets; and, 

• Effectiveness assessment of program elements following the Municipal Stormwater 
Program Effectiveness Assessment Guidance document developed by CASQA.  

This section addresses the County’s implementation of the program management elements of 
its LIP and the approach taken on effectiveness assessment. The County utilizes the CASQA 
method of effectiveness assessment in order to demonstrate if program elements, activities, 
BMPs, etc., are resulting in desired outcomes.  CASQA identifies six Outcome Levels and for 
each measure the County reports, the associated Outcome Level (more than one level may 
apply) is indicated by a colored triangle with a number (See Section C-2.5 for detailed 
discussion on this approach). 

C-2.2 Countywide Coordination (LIP Section A-2.2) 

Due to its role as Principal Permittee, each General Permittee Committee meeting is attended by 
several County representatives. For the purpose of coordination as a Permittee, the following 
contacts represent the County’s Stormwater Program:   
 

Primary 
Contacts 

County of Orange 
OC Public Works 

Name Grant Sharp, Program Manager Ruby Maldonado 
Division OC Watersheds/Stormwater Internal OC Planning/Land Use Planning 
Address 2301 N. Glassell St., Orange 92865 P.O. Box 4048, Santa Ana 92702 
E-mail Address grant.sharp@rdmd.ocgov.com ruby.maldonado@rdmd.ocgov.com 
Alternate 
Contacts 

County of Orange 
OC Public Works 

Name Chris Crompton Rick Sherry 
Division OC Watersheds OC Planning /Land Use Planning 
Address 2301 N. Glassell St., Orange 92865 P.O. Box 4048, Santa Ana 92702 

E-mail Address chris.crompton@rdmd.ocgov.com richard.sherry@rdmd.ocgov.com 
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For the purpose of coordination as the Principal Permittee, the following contacts represent the 
County: 
 

Primary 
Contacts 

County of Orange  
OC Public Works 

Name Richard Boon Chris Crompton 

Division OC Watersheds OC Watersheds 

Address 2301 N. Glassell St., Orange 92865 2301 N. Glassell St., Orange 92865 

E-mail Address richard.boon@rdmd.ocgov.com chris.crompton@rdmd.ocgov.com 

 
The General Permittee Committee meets at least six times per year. The County had 
representatives at the following meetings:  
   

Meeting Date Attended 
July 26, 2007 X 
August 23, 2007 X 

September 27, 2007 X 

October 25, 2007 X 

December 20, 2007 X 

January 24, 2008 X 

February 28, 2008 X 
March 27, 2008 X 

April 24, 2008 X 

May 22, 2008 X 

June 26, 2008 X 
 
In addition, County representatives coordinated and participated in the following committees 
and task forces: 

Committee/Task Force Attended 
Data & Information Management  All Meetings 
LIP/PEA All Meetings 
Inspection All Meetings 
Trash & Debris All Meetings 
Legal/Regulatory Authority All Meetings 
Public Education All Meetings 
Water Quality All Meetings 
Ad Hoc Vector Control All Meetings 
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C-2.3 County Internal Coordination (LIP Section A-2.3)  

The NPDES Internal Committee, comprised of designated representatives from most County 
departments, was formed in August 2003 and meets at least quarterly during the year. Meetings 
were held on the following dates for 2007-08: 
 

Meeting Date 
July 18, 2007 
January 9, 2008 
April 23, 2008 
June 11, 2008 

 
Table A- 2.2 from Section A-2 of the LIP details the responsibilities of County departments 
under the Third Term Permits and the 2003 DAMP programs. Due to a major reorganization 
undertaken by the County during 2007-08, this table has been modified within the LIP and is 
being submitted separately from this report.  
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 

The Fiscal Analysis includes the following: 

• The County’s expenditures for the previous fiscal year; 

• The County’s budget for the current fiscal year; and 

• A description of the source of funds. 

The Fiscal Analysis is intended to depict all NPDES compliance related costs for the 
County/Orange County Flood Control District. The tables on the following pages report costs 
that include both County operations and contracted services and are broken down into the 
following categories:  
 
Capital Costs 
 
Capital costs include any capital expenditure for each one of the DAMP elements.  This would 
consist of any land, large equipment, and structures, public project BMPs, and construction 
BMPs for public projects (see table below). The County’s capital costs totaled $416,412 for the 
2007-08 reporting period. This is an increase of $222,592 over the $193,820 reported for 2006-07.   
 
Operations and Maintenance Costs 
 
Operations and maintenance costs refer to normal costs of operation including the cost of 
keeping equipment and facilities in working order (see table below).  The County’s operations 
and maintenance costs totaled $21,926,214 for the 2007-08 reporting period compared with 
$19,393,745 for the 2006-07 reporting period.  
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Total Costs 
 
The cost for Pesticide and Fertilizer Management consists of the total cost of landscape contracts 
and the County’s costs for pesticide application, including the cost of the fertilizer and 
pesticides. The Environmental Performance cost includes the total cost for both facility and 
public trash handling which cannot be separated.  
 
Funding Sources 
 
The funding sources describe the origin of the combined capital and operations and 
maintenance expenditures (see tables below). 
 

CAPITAL COSTS 
(Land, Large Equipment and Structures) 

 

LIP Program Elements FY2007-08 
Costs 

Projected FY  
2008-09 Costs 

Public Project - BMPs BMPs, Retrofits, Facilities Constructed as a 
Component of Some Other Facility $65,000 $425,000 

Construction BMPs for Public 
Construction Projects 

Cost for Water Quality BMPs Used During 
Construction $18,000 $28,000 

Other Capital Projects/Major 
Equipment Purchases 

Capital Improvements Related to the 
Program that are not Strictly BMPs and 
Costs for Purchase of Major Equipment 

$333,412 $94,000 

Totals $416,412 $547,000 
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OPERATION AND MAINTENANCE COSTS 
 

LIP Program Elements FY2007-08 Costs Projected FY  2008-
09 Costs 

Supportive of Program 
Administration (LIP Section A-

2.0) 
Meetings/Committees/Training/Reporting $663,009 $712,742 

Plan Development (LIP Section 
A-3.0) 

New Program Development/BMP Effectiveness 
Studies $1,006,291 $1,036,480 

Trash & Debris Control (Public Works O&M) 
Litter Ordinance, Clean-up Programs, 
Specialty/bulky Pickups, Public Trash 

Receptacles 

$1,020,786 $1,119,864 

Household Hazardous Waste Collection $4,695,000 $5,325,000 

Drainage Facility Maintenance(Public Works 
O&M) 

Includes Catch basin Stenciling 
$277,915 $305,706 

Street Sweeping(Public Works O&M) $305,039 $305,039 

Litter/Trash Control $3,097,487 $3,177,850 

Parking Lot Sweeping $255,764 $281,384 

Facility Drain 
Maintenance $421,133 $432,727 

Inspections $38,081 $42,360 

Environmental 
Performance 

Reporting Program 

BMP Maintenance $4,902,668 $5,050,211 

Municipal Activities (LIP 
Section A- 5.0) 

Pesticide & Fertilizer Management $2,497,049 $2,644,018 

Non-Point Source Pollution Awareness $9,632 $9,834 
Public Information (LIP Section    

A-6.0) 
Household Hazardous Waste Collection $80,579 $105,000 

New Development/Significant 
Redevelopment (LIP Section A-

7.0) 

Requiring New Development BMPs 
(Supportive of Planning, etc.) $236,533 $293,359 

Requiring Construction BMPs  (Supportive of 
Plan Check & Inspection) – Private Projects $480,780 $504,819 

Construction (LIP Section A-
8.0) Requiring Construction BMPs  (Supportive of 

Plan Check & Inspection) – Public Projects $290,304 $392,451 

Existing Development (LIP 
Section A-9.0) 

Industrial/Commercial/HOA Facility 
Inspections $5,256 $5,414 

Illicit Connection Inspections $1,327 $1,367 Illegal Discharge/Illicit 
Connection (LIP Section A-10.0) 

Illegal Discharge Investigations, Spill Response $161,139 $166,252 

County Contribution to Countywide NPDES Program $1,480,442 $1,524,865 

Totals $21,926,214 $23,436,742 
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FUNDING SOURCES 
 

LIP FUNDING SOURCES FY2007-08 Costs Projected FY 2008-09 
Costs 

GENERAL FUND 8.4 7.8 

UTILITY TAX/CHARGES 0 0 

SEPARATE UTILITY BILLING ITEM 0 0 

GAS TAX 2.4 2.8 

SPECIAL DISTRICT FUND 28.3 27.9 

Other 

• Prop 172 0.2 0.3 

• Sanitation Fee 33.9 34.9 

• Service Fees 0.1 0.2 

• Fleet Maintenance Fund 0 0 

• Community Services Fund 0 0 

• Water Fund 0 0 

• Sewer & Storm Drain Maintenance Fee 0 0 

• Grants 23.6 22.9 

• Time and Materials Ordinance and 
Permit Fees 3.1 3.2 

TOTALS  100% 100% 
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C-2.5   Program Effectiveness Assessment Approach 
 
Beginning in the 2004-05 reporting period, the Orange County Stormwater Program Permittees 
adopted the California Stormwater Quality Association (CASQA) approach to program 
effectiveness assessment described in a white paper. In April 2008, Orange County became the 
first municipal stormwater program in the State to receive training directly from CASQA on 
program effectiveness assessment. The whole approach is based on outcomes and outcome 
levels depicted in the figure below and defined in CASQA’s Municipal Stormwater Program 
Effectiveness Assessment Guidance Manual (May, 2007), as follows: 
 
“Outcomes are the results of implementing a stormwater control measure, program element or 
overall program. Outcomes are characterized in terms of six Outcome Levels, which can have 
implementation or water quality endpoints. Outcome Levels help to categorize and describe the 
desired results or goals of programs and control measures.” 
   

CASQA Classification of Outcome Levels 
 

 
 
The six CASQA Outcome Levels are defined as follows: 
 
Level 1 – Documenting Activities  

These are Outcomes which provide direct feedback to County Stormwater Program 
management on whether measures are being implemented as planned and on schedule. They 
include numbers and percentages reported throughout the various sections of this PEA 
documenting budget costs, inspections, trainings, meetings attended, etc. Level 1 Outcomes are 
assumed to be beneficial to water quality and reflect general program implementation and 
compliance. They are not direct indicators of the impact of implementation on the environment.  
 
Level 1 Outcomes reported within this PEA will be identified by the following symbol: 
 
Level 2 – Raising Awareness 

0037868



SECTION C-2, Program Management     
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Program Management C-2-8 

The County recognizes that an important goal of its Stormwater Program is to increase the level 
of knowledge and awareness among residents, businesses, and its own municipal staff. Level 2 
Outcomes provide excellent feedback on how effective implementation of the public education 
program (See Section C-6, Public Education for details) has been. For example, the County has 
documented an increase in the number of calls to its 24 Hr. Water Pollution Problem Hotline 
over the last three years (See Section C-10, Illegal Discharges/Illicit Connections for details). 
The Hotline number is included on all public education material, indicating an increased level 
of awareness among residents as a result. Similar to Level 1, raising awareness is generally 
assumed to be beneficial to water quality.  
 
Level 2 Outcomes reported within this PEA will be identified by the following symbol: 
 
Level 3 – Changing Behavior 

One of the goals of increasing knowledge and awareness (Level 2) is that by doing so, you begin 
to see changes in behavior. Level 3 Outcomes provide feedback on how effective program 
elements designed to increase knowledge and awareness have been in motivating change in 
behavior and implementation of best management practices (BMPs). Examples of this Outcome 
are documented within Section C-8 (Construction) and C-9 (Existing Development) of this PEA. 
As awareness has increased that BMPs are required (Level 2), it has in turn helped operators of 
construction sites and commercial/industrial businesses do a better job of implementing 
appropriate BMPs (Level 3). The result is that less corrective and enforcement actions are 
needed to be taken by County inspection staff. Both quantitative and qualitative methods are 
used by the County to measure changes in behavior. 
 
Level 3 Outcomes reported within this PEA will be identified by the following symbol:  
 
Level 4 – Reducing Loads from Sources 

These Outcomes provide feedback regarding reductions in the amounts of pollutants associated 
with specific sources resulting from the implementation of BMPs and activities designed to 
prevent the discharge of pollutants. Changes in behavior (Level 3 Outcomes) can reduce 
potential loads from pollutant sources, creating a Level 4 Outcome. For example, in Attachment 
C-5.1 (Traditional Municipal BMP Programs) of this PEA, data is reported on the amount of 
household hazardous waste items disposed of by residents at County collection centers. The 
total pounds have increased for the last several years, indicating a change in people’s behavior 
(Level 3 Outcome).  As more residents take the appropriate action with their household 
hazardous waste, there is less potential for material to be dumped illegally. This results in a 
reduction of pollutant loads to the stormdrain system (Level 4 Outcome). 
 
Level 4 Outcomes reported within this PEA will be identified by the following symbol:  
 
Level 5 – Improving Runoff Quality  

A primary goal of the County’s Stormwater Program is to reduce pollutants in urban runoff to 
the maximum extent practicable (MEP) performance standard, and to ensure that discharges 
from the stormdrain system do not cause or contribute to exceedances of water quality 
standards in receiving waters. Level 5 Outcomes may be reflected as reductions in one or more 
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specific pollutants, and may demonstrate effectiveness on a variety of scales ranging from site-
specific to programmatic.  
 
A site-specific example of a Level 5 Outcome is the Clear Creek System installed at the County’s 
J01P28 drain at Aliso Creek, which utilizes ultraviolet light to kill bacteria in runoff (See Section 
C-3, Plan Development, of this PEA for more details). Programmatic examples can be found in 
Section C-10, Illegal Discharges/Illicit Connections, where the efforts of the County to 
respond to pollutant discharges throughout the region are detailed.  
 
Level 5 Outcomes may be difficult to distinguish from Outcomes at Level 4 (Reducing Loads 
from Sources). For example, the amount of solid debris that does not reach the stormdrain 
system due to BMPs implemented by the County such as catch-basin screens and street 
sweeping (level 4), may only be measured by a decrease in the total amount of debris collected 
at in-stream trash and debris barriers (See Attachment C-5.1, Traditional Municipal BMP 
Programs for details).    
 
Level 5 Outcomes reported within this PEA will be identified by the following symbol: 
 
Level 6 – Protecting Receiving Water Quality 

The ultimate goal of a stormwater management program is the protection of receiving water 
bodies and their designated beneficial uses. A Level 6 Outcome is related to compliance with 
water quality standards, protection of biological integrity, and beneficial use attainment. These 
are the most challenging Outcomes to document as measurable changes in receiving water 
quality sometimes may only be seen over long periods of time that allow the cumulative 
impacts of multiple program elements to take effect. 
 
One Level 6 Outcome that is of particular importance to Orange County is the number of beach 
closure days. When bacteria levels exceed the State’s AB411 health standard for recreational 
contact, it can cause a beach closure. Many of the BMPs and program element implemented by 
the County through its Stormwater Program target bacteria. An example of this can be found in 
Attachment C-5.1, Traditional Municipal BMP Programs, of this PEA. The runoff diversions 
that the County has installed in several of its flood control channels have helped reduce the 
number of beach closure days significantly. In its 2007-08 Beach Report Card, Heal the Bay 
reported the following on page 16:  
 
“Orange County displayed quite easily the best water quality it has seen in the last five years. 
For both dry and wet weather conditions, this year’s water quality was markedly better than the 
County’s four year average.”  
 
Level 6 Outcomes reported within this PEA will be identified by the following symbol:   
 
C-2.5.1   Types of Effectiveness Assessments 
 
The CASQA Municipal Stormwater Program Effectiveness Assessment Guidance Manual 
differentiates between three types of assessment: 
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Implementation Assessment (Outcome Levels 1-4) 

The analysis of the effectiveness of a program element or control measure at meeting desired 
programmatic Outcomes or goals. Implementation assessments typically focus on specific BMPs 
such as inspections, street sweeping, debris collection, or the development/implementation of 
BMPs. 
 
Water Quality Assessment (Outcome Levels 5-6) 

Water quality assessments use environmental data and related information to characterize the 
quality of stormwater discharges and the water bodies that receive these discharges. This type 
of assessment can include a variety of chemical, biological, and physical parameters. Water 
quality assessments are typically used to draw conclusions about overall program effectiveness, 
and results are usually general and require extended periods of monitoring and analysis. 
 
Integrated Assessment (Combines both Implementation and Water Quality Assessment) 

Integrated assessment is the process of evaluating whether stormwater program 
implementation is resulting in the protection of improvement of water quality. In this process, 
relationships between program activities and water quality improvements are explored and 
refined. 
 
The County’s 2007-08 PEA reflects a continued effort toward performing a meaningful 
Integrated Assessment of its BMPs and program elements and resultant impacts on water quality.  
 
C-2.5.2   Regional Board/US EPA Program Evaluation 
 
On September 21, 2007, a contractor to US EPA Region IX, operating under an agreement with 
the San Diego Regional Board, performed a “rapid” one day evaluation of elements of the 
County’s Stormwater Program. The elements chosen for evaluation were Municipal Activities 
(Section A-5 of the LIP) and Illegal Discharges/Illicit Connections (Section A-10 of the LIP). 
The County was the only Permittee in Orange County to undergo this evaluation during the 
reporting period.  
 
The evaluation consisted of morning meetings between the contractor (PG Environmental), San 
Diego Regional Board Staff, and County Stormwater Program Staff to review 
documentation/records and discuss implementation. The afternoon involved an inspection of 
an OC Public Works/Operations & Maintenance facility in Lake Forest. The resulting report 
prepared by PG Environmental was transmitted to the County by the San Diego Regional Board 
on December 21, 2007, and is Attachment C-2.1 of this report. 
 
The report made no findings regarding the County’s implementation of the ID/IC component 
of its Stormwater Program, which was deemed to be in full compliance with provisions of the 
San Diego Region Third Term NPDES Permit (Order No. R9-2002-0001).  
 
Several findings were made during the evaluation of the Municipal Activities component and 
the County has since addressed these issues and used the report to improve implementation 
during routine inspections of municipal facilities and training of municipal staff.  
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This was the second program evaluation the County has undergone since the Third Term 
NPDES Permits were adopted in early 2002. A three day comprehensive program evaluation 
was conducted by a Region IX contractor on behalf of the San Diego Regional Board in June of 
2003.        
 
C-2.6   Program Management Training 
 
The County conducted and/or participated in the following trainings to assist responsible 
municipal staff in better understanding program management/effectiveness assessment during 
the 2007-08 reporting period: 
 
1. Title of Workshop or Training: Municipal Stormwater Program Effectiveness Assessment 

Date Attended: April 29, 2008  
Training Conducted By: California Stormwater Quality Association (CASQA) 
 

Name Department 
Richard Boon 
Chris Crompton 
Grant Sharp 

OCPW/OC Watersheds 
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C-2.7   Program Management Modifications 
 
As the last step in the effectiveness assessment process, the County has evaluated the outcomes 
for this program element to determine if any program modifications are necessary. The change 
in the format of this PEA report is the major modification that occurred during the reporting 
period. As discussed in Section C-2.5, the goal of the new format is to draw a clearer 
relationship between the information being reported and the outcomes achieved.  
 
During the 2007-08 reporting period, the County underwent a major departmental 
reorganization. As a result, the County has performed an update of its Local Implementation 
Plan (LIP) to reflect these changes. The updated 2008-09 LIP is being submitted separately from 
this PEA.  
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ATTACHMENT C-2.1 
 

September 2008 Orange County Stormwater Program “Rapid” 
Evaluation Report by US EPA Region IX Contractor on behalf of 

the San Diego Regional Board 
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USEPA Region IX MS4 Inspection Report 
Orange County 
 

September 2007 

 
County of Orange  

Municipal Separate Storm Sewer System (MS4) 
Inspection Report 

 
Background 
 
On September 21, 2007, PG Environmental, a USEPA Region IX contractor, with 
assistance from the California Regional Water Quality Control Board, San Diego Region 
(Regional Board), conducted an inspection of the County of Orange Municipal Separate 
Storm Sewer System (MS4) program.  Discharges from the County’s MS4 are regulated 
by Regional Board Order No. R9-2002-0001 (NPDES Permit No. CAS0108740) issued 
February 13, 2002.  Revised Tentative Order No. R9-2007-0002 was distributed for 
public comment on July 6, 2002 and will supersede Order No. R9-2002-0001 upon final 
adoption. 
 
The purpose of the inspection was to determine the County’s compliance with 
requirements contained within Order No. R9-2002-0001.  Additionally, the inspectors 
assessed the County’s current implementation status with respect to their Jurisdictional 
Urban Runoff Management Program (Jurisdictional URMP).  The inspection focused 
specifically on two sections of the Order:  Provision F.3.a. Existing Development 
Component, Municipal category; and Provision F.5 Illicit Discharge Detection and 
Elimination (IDDE) Component.  The inspectors did not evaluate or assess compliance 
with Provisions F.1. Land-Use Planning for New Development and Redevelopment 
Component; F.2. Construction Component; F.3.b. Existing Development Component, 
Industrial category;  F.3.c. Existing Development Component, Commercial category;  
F.3.d. Existing Development Component, Residential category; F.4. Education 
Component; F.6. Common Interest Areas and Homeowners Associations; F.7. Public 
Participation Component;  F.8. Assessment of Jurisdictional URMP Effectiveness 
Component; or F.9. Fiscal Analysis Component.  The inspection was comprised of an 
interview of County staff, a records review, and in-field verification of the Municipal 
Existing Development Component implementation.  The inspection was not intended to 
be a comprehensive evaluation of all components and requirements associated with the 
entire MS4 program. 
 
The primary MS4 Program representatives were Mr. Chris Compton, Environmental 
Resources Manager; Mr. Richard Boon, Stormwater Supervisor; and Mr. Grant Sharp, 
Stormwater Program Coordinator.  The weather at the time of inspection was sunny and 
dry.  Mr. Max Kuker and Mr. Scott Coulson of PG Environmental led the inspection.  
 
The following activities were performed during the course of the inspection: 
8:30 AM – Office meeting and Records Review in regards to IDDE 
12:30 PM – Office meeting and Records Review in regards to Municipal Existing 

Development 
2:00 PM –Field Visit to a Municipal Fixed Facility 
3:30 PM – Closing Conference 
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September 2007 

Findings  
 
 
Municipal Existing Development Component 
 
• Regional Board Order No. R9-2002-0001, Provision F.3.a.(2) requires the County to 

develop and annually update a watershed-based inventory of all municipal land use 
areas and activities which generate pollutants. As described by Mr. Sharp and Mr. 
James Fortuna, Environmental Resource Specialist III, the County has experienced 
difficulties receiving updated information from its various real estate groups on 
purchases and sales of municipal land use areas affecting the inventory. The Portola 
Pit Corporate Yard located at 20483 El Toro Road in Lake Forest, CA 92692 
(hereafter, Portola Pit Corporate Yard), for example, has been in existence for years 
but had not been added to the Inventory of Municipal Fixed Facilities until recently. 
As discussed onsite, the County should continue to improve the mechanism for 
receiving updated information from its real estate groups and other municipal 
departments on purchases and sales of municipal land use areas affecting the required 
inventory.    

 
• Regional Board Order No. R9-2002-0001, Provision F.3.a.(4) requires the County to 

designate and implement a set of minimum Best Management Practices (BMPs) for 
high, medium, and low threat to water quality municipal areas and activities. Pursuant 
to this requirement, the County has developed a set of minimum BMPs described in 
model maintenance procedure fact sheets. The County Model Maintenance Procedure 
Fact Sheet FF-7 states “Store [chemical] materials inside or under cover on paved 
surfaces….Use covered dumpsters for waste product containers” as model procedures 
for chemical material handling and disposal (see Exhibit #1). It was observed during 
the inspection that chemicals were not stored “inside or under cover” at the Portola 
Pit Corporate Yard.  Specifically, a container of hydraulic fluid (see attached 
Photograph 1) was stored outdoors where it could be exposed to vehicular traffic and 
stormwater contact (see attached Photograph 2).  In addition, loose chemicals were 
present in the waste disposal area. Specifically, waste product containers were not 
disposed in covered dumpsters (see attached Photographs 3 and 4).  As a result, there 
was a potential for contributing pollutants to stormwater. Adequate minimum BMPs 
must be implemented to properly store chemicals and prevent the contribution of 
pollutants to stormwater at the municipal area.  

 
• Regional Board Order No. R9-2002-0001, Provision F.3.a.(4) requires the County to 

designate and implement a set of minimum BMPs for high, medium, and low threat to 
water quality municipal areas and activities. Pursuant to this requirement, the County 
has developed a set of minimum BMPs described in model maintenance procedure 
fact sheets. The County Model Maintenance Procedure Fact Sheet FF-8 states “place 
stockpiled materials away from storm drain inlets, drainage paths, and natural 
waterways and provide cover to protect from runon/runoff if feasible” as a model 
procedure for interim material storage (see Exhibit #2). It was observed during the 
inspection that adequate minimum BMPs were not implemented to prevent the 
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discharge of pollutants from material stockpiles located at the Portola Pit Corporate 
Yard.  Specifically, material stockpiles were placed down-gradient from the active 
portion of the yard (see attached Photograph 5) and adjacent to a drainage pathway 
(see attached Photograph 6) leading along the fenceline toward Aliso Creek (see 
attached Photograph 7). Additionally, perimeter control and coverage BMPs were not 
implemented. As a result, there was a potential for the discharge of     sediment and 
other fine materials to the adjacent drainage pathway. Adequate minimum BMPs 
must be implemented to prevent the discharge of pollutants from the materials 
stockpiles located at the municipal area. 

 
• Regional Board Order No. R9-2002-0001, Provision F.3.a.(4) requires the County to 

designate and implement a set of minimum BMPs for high, medium, and low threat to 
water quality municipal areas and activities. Pursuant to this requirement, the County 
has developed a set of minimum BMPs described in model maintenance procedure 
fact sheets. As described by Mr. Sharp, Stormwater Program Coordinator, a model 
procedure fact sheet has been developed for securing portable toilets located at 
construction sites within the County’s jurisdiction. However, this model procedure 
had not been adopted for municipal areas such as corporate yards. It was observed 
during the inspection that a portable toilet located at the Portola Pit Corporate Yard 
was not properly secured to prevent it from being knocked over or blown down (see 
attached Photograph 8).  As a result, there was a potential for a chemical and sanitary 
waste spill from the toilet.  Adequate minimum BMPs must be implemented to 
properly secure the portable toilet and prevent any potential spill of pollutants from 
the toilet. 

             
 
Illicit Discharge Detection and Elimination Component 
 
Based on the limited inspection conducted, no findings were made with respect to this 
program element.    
 
 
Summary 
 
All findings made in this inspection report are subject to enforcement action by the 
Regional Board. The information gathered during the inspection indicates that 
improvements are needed to the Municipal Existing Development Component to ensure 
adequate updates to the inventory of municipal land use areas and adequate minimum 
BMP implementation at municipal fixed facilities. Additionally, the Illicit Discharge 
Detection and Elimination Component was assessed and results suggest that the program 
element is in place and is currently being implemented. Based on the results of this 
inspection, a more targeted inspection focusing on municipal fixed facilities would 
appear warranted.  
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Exhibit 1 – County Model Maintenance Procedure Fact Sheet FF-7 states “Store 

[chemical] materials inside or under cover on paved surfaces….Use covered dumpsters 
for waste product containers” as model procedures for  

chemical material handling and disposal. 
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Exhibit 2 – County Model Maintenance Procedure Fact Sheet FF-8 states “place 

stockpiled materials away from storm drain inlets, drainage paths, and natural waterways 
and provide cover to protect from runon/runoff if feasible” as a model procedure for 

interim material storage. 
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Photograph 1:  Close-up view showing contents of the container  
 

 
 

Photograph 2: Hydraulic fluid stored outdoors where it could be exposed to  
vehicle traffic and stormwater contact 

 

0037883



County of Orange - Municipal Separate Storm Sewer System (MS4) 
(Order No. R9-2002-0001)  

Photograph Log 
Inspected by: Max Kuker and Scott Coulson (PG Environmental, LLC) 

Inspection Date: September 21, 2007       Page 2 of 4 
 

 

 
 

Photograph 3: Washer fluid present in the designated waste storage area  
 

 
 

Photograph 4: Motor oil present in the designated waste storage area  
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Photograph 5: View of material stockpiles placed down-gradient from the  
active portion of the yard. 

 

 
 

Photograph 6: View of material stockpiles placed adjacent to a drainage pathway.  
 

FFFlllooowww   dddiiirrreeeccctttiiiooonnn   aaawwwaaayyy   
fffrrrooommm bbbeeerrrmmmeeeddd aaarrreeeaaa   

FFFlllooowww   dddiiirrreeeccctttiiiooonnn   aaalllooonnnggg   
dddrrraaaiiinnnaaagggeee   pppaaattthhhwwwaaayyy 
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Photograph 7: View of drainage pathway adjacent to material stockpiles  
and subsequently leading along the fenceline toward Aliso Creek.  

 

 
 

Photograph 8: A portable toilet located at the Portola Pit Corporate Yard was not  
properly secured to prevent it from being knocked over or blown down.  

 

FFFlllooowww   dddiiirrreeeccctttiiiooonnn   aaalllooonnnggg   
dddrrraaaiiinnnaaagggeee pppaaattthhhwwwaaayyy   
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Program Effectiveness Assessment (PEA)  November 15, 2008 
Plan Development C-3-1 

 
C-3.0 Plan Development  

C-3.1 Introduction (LIP Section A-3.1) 

This Section provides information on the approach taken by the County in developing and 
implementing its Stormwater Program. This section also discusses a number of studies that the 
County is participating in that will assist in achieving improvements in water quality in the 
future.  

As described in detail in Section C-2.5 of this PEA, the County utilizes the CASQA method of 
effectiveness assessment in order to demonstrate if program elements, activities, BMPs, etc., are 
resulting in desired outcomes.  CASQA identifies six Outcome Levels (See pyramid below) and 
for each measure the County reports, the associated Outcome Level (more than one level may 
apply) is indicated by a colored triangle with a number.   

 
C-3.2 Plan Development (LIP Section A-3.2) 

The complexity of the Third Term Permits has necessitated the development of the LIP in order 
to provide a County-specific plan within the broader policy and program framework of the 
2003 DAMP.  The LIP focuses predominantly on the jurisdictional implementation of the model 
pollution prevention-oriented programs detailed in the 2003 DAMP. The County LIP is a 
dynamic document that is evaluated on a continuing basis by the County.  

As implementation of pollution prevention programs has taken place and evolved, so too has 
the LIP. The County’s stormwater program management has worked closely with all 
departments to ensure that the goals of the program are met in concert with the County’s 
overall mission of providing and maintaining valuable resources and services to its residents. 
As County departments have used stormwater inspection forms, implemented model 
maintenance procedures and BMPs, completed environmental performance reports, etc., they 
have provided important feedback which has allowed program management to adjust the plan 
to refine parts of the program that may not be working optimally while continuing forward 
with elements that are effective.  
 
C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 

An important element of the County’s LIP is the implementation of additional/enhanced BMPs 
and/or the refinement of BMPs within the DAMP programs.  The tables that follow list the 
BMP projects and BMP investigations implemented since the issuance of the Third Term 
Permits.   
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Summary of County BMP Projects and Investigations 
 

BMP/Project 
Initiated 

(Reporting 
Period) 

Completed 
(Reporting 

Period) 

Projected 
completion Watershed  

CASQA 
Outcome 

Level 

Structural BMPs 

Ocean Institute BMP  2001-02 2002-03 Completed Dana Point 
Coastal Streams  

J01P28 Clear Creek System 2001-02 2003-04 Completed Aliso Creek 
 

J01P01 Munger Media Filter 2001-02 2006-07 Completed Aliso Creek 
 

Channel Diversion Facilities 2002-03 2002-03 Completed Santa Ana River 
 

Poche Beach UV Disinfection 
Facility- Demonstration 
Facility 

2002-03 2003-04 Completed  San Clemente 
Coastal Streams    

Poche Beach UV Disinfection 
Facility – Permanent Facility 2006-07 N/A 2008-09 San Clemente 

Coastal Streams 
Not yet 
built 

Selenium Removal Quick Start 
BMP 2004-05 2004-05 Completed Newport Bay 

     
Nitrogen and Selenium 
Management Program BMP 
Pilot Test of  Se and N removal 
BMPs 

2006-07 2006-07 Completed Newport Bay 
 

Baby Beach Storm Drain to 
Sanitary Sewer Diversion and 
First Flush Filtration System 

2004-05 2005-06 Completed Dana Point 
Coastal Streams  

Bird Exclusion Fencing Baby 
Beach Public Pier  2004-05 2005-06 Completed Dana Point 

Coastal Streams  
Sediment removal from San 
Diego Creek Sediment Basin 
#2 

2004-05 2005-06 Completed Newport Bay 
 

Narco Channel Restoration 2005-06 2007-08 
Plant 
establishment 
by 2011 

Aliso Creek 
 

Litter Control BMPs  (See discussion of Drainage Facilities and Infrastructure Maintenance in Section C-5.A.3) 

Non-Structural BMPs 

Countywide Area Spill Control 
(CASC) Program 2001-02 N/A Ongoing 

Project 
Multiple 
Watersheds  

Beach Sweeping at Baby Beach 
– Bird Feces Control 2006-07 N/A Ongoing 

Project 
Dana Point 
Coastal Streams  
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Summary of BMP Effectiveness Investigations 
 

Project Type of BMP Manufacturer 
(if applicable) 

Type of 
Analysis 

Report 
Completed 

J01P28 Clear Creek 
System 

Media filter; 
UV disinfection Clear Creek Bacterial 

Monitoring Yes    No    

Ocean Institute 
BMP 

Infiltrative swale; 
In-line separator Stormceptor® Runoff 

Monitoring Yes    No    

Poche Beach UV 
Disinfection – 
Demonstration 
Facility 

Sediment basin; 
UV disinfection 

Suntec 
Environmental 

Bacterial 
Monitoring Yes    No    

Warner Channel – 
Wetland Vegetated 
Channel 

Wetland Vegetated 
Channel N/A 

Nutrients, 
Selenium, 
and Flow 
Monitoring 

Yes    No    

J01P01 Munger 
Media Filter Media Filter N/A 

Bacteria, 
Solids, 
Nutrients, 
Metals 
Monitoring 

Yes    No    

Selenium Removal 
BMP 

Multiple 
(Physical, 
chemical, 
biological) 

N/A Selenium 
Monitoring Yes    No    

Nitrogen and 
Selenium 
Management 
Program BMP Pilot 
Test of  Se and N 
removal BMPs 

Multiple 
(Physical, 
chemical, 
biological) 

N/A 

Selenium 
and 
Nitrogen 
Monitoring 

Yes    No    

 
BMP Project Updates in the Santa Ana Region: 

Newport Bay Watershed 

Nitrogen and Selenium Management Program (NSMP) 

Selenium and Nitrogen BMP Evaluation 

In December 2004, the Santa Ana Regional Water Quality Control Board issued a General 
NPDES Permit regulating certain groundwater-related discharges in the Newport Bay 
watershed.  To comply with the terms of the permit, a Working Group of 21 public agencies and 
private entities is funding and implementing a work plan over the next five years to evaluate 
BMPs and treatment technologies for selenium and nitrogen. 
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One of the work plan tasks is to evaluate BMPs for removal of selenium and nitrogen from 
surface water and groundwater discharges in the Newport Bay watershed.  The focus of this 
task is to develop and apply a treatment technology, or series of technologies, in targeted areas 
in the watershed in order to maintain beneficial uses.  The technologies that currently exist are 
primarily geared towards agricultural and mining practices.  However, the Newport Bay 
watershed is a highly dense, urbanized environment, rendering many of those technologies 
infeasible for application.  During 2005-06, a survey of existing and developing technologies 
was compiled and an initial assessment of applicability to the Newport Bay watershed was 
conducted.  The summary list of existing technologies was further evaluated and five BMPs 
were selected for further testing in the watershed.  Those technologies were: 

• Reverse Osmosis (RO) (physical treatment) 

• Katchall Filtration Systems Heavy Metals Removal (HMR) Media (physical treatment) 

• Anaerobic Bacterial Removal (biological treatment) 

• Constructed Wetlands (biological treatment) 

• Ferrous Hydroxide (chemical treatment) 

The field scale pilot testing of these technologies and the final report was completed during the 
2006-07 reporting period. The summary report of selenium and nitrogen removal BMPs can be 
found at www.ocnsmp.com. The information gained from the pilot testing will be used to 
develop a BMP Strategic Plan for the Newport Bay watershed (scheduled to be finalized during 
the 2008-09 reporting period). 
 
Multiple Watersheds (Anaheim Bay/Huntington Harbor, Newport Bay & Santa Ana River) 

Countywide Area Spill Control (CASC) Program 

The overall objectives of this cooperative program between the County and Orange County 
Sanitation District are to: 

• Create broader awareness regarding the causes of SSOs and development of measures that 
can be implemented in order to prevent them; 

• Improve the interagency coordination when responding to SSOs; 
• Identify the resources needed when responding and mitigating impacts; 
• Develop predictive tools for identifying potential impacts; 
• Protect the beneficial uses of the local water bodies; and 
• Expand the program throughout the entire county area over the coming years. 

During the 2007-08 reporting period, the following tasks were completed:  

• Continued program management and coordination activities; 

• Development and refinement of the MOU between the entities implementing the CASC 
Program; 

• Expanded the CASC Program into the cities of Orange, Tustin and Villa Park; 
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• Identified containment and recovery sites in Orange and Villa 
Park; 

• Conducted a third round of spill response exercises with the 
contractors;  

• Developed a program expansion guidance document and 
timeframe; and, 

• Prepared objectives and task list for 2008-09.          

The CASC 2007-08 Progress Report has been prepared to 
summarize the work that has been completed and identify activities 
that may be undertaken during the upcoming reporting period.  This report is being provided 
to the Regional Boards as an attachment to the 2007-08 Orange County Stormwater Program 
Effectiveness Assessment Unified Report. 
 
Channel Diversion Facilities 
 
During the 2002-03 reporting period, the County constructed and continues to operate diversion 
facilities at Huntington Beach pump station, Talbert Channel, Greenville Banning Channel, and 
the Lower Santa Ana River. Dry weather urban runoff is diverted year-round to the sanitary 
sewer collection system for conveyance to the Orange County Sanitation District (OCSD) 
Reclamation Plant in Fountain Valley for treatment and ocean outfall discharge.  Sampling and 
analysis of diverted runoff for pesticides and heavy metals is conducted on a semiannual basis 
at all facilities and results submitted to OCSD as a condition of the County’s sanitary discharge 
permit.  Diverted runoff has consistently been in compliance with OCSD maximum allowable 
concentrations such that it would not disrupt the biological treatment process or materially 
affect OCSD’s own outfall discharge permit.   
 
During the 2007-08 reporting period, the four facilities diverted over 275 million gallons of 
urban runoff to OCSD for treatment. This represented approximately a 20% reduction in 
diverted flow, compared to the 2006-07 reporting period. The reduced amount of annual flow 
diverted may have been due to the extremely low precipitation experienced in 2006-07, when 
greater than normal winter season landscape irrigation overspray runoff and greater than 
normal winter season diversion days may have been experienced. 
 
In its 2007-08 Beach Report Card, Heal the Bay reported the following on page 16:  
 
“Orange County displayed quite easily the best water quality it has seen in the last five years. 
For both dry and wet weather conditions, this year’s water quality was markedly better than the 
County’s four year average.” 
 
This dramatic improvement in ocean water quality can be directly attributed to a reduction in 
urban runoff impacts, thanks in part to the success of the diversions.  
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BMP Project Updates in the San Diego Region: 

Aliso Creek Watershed 

J01P28 Clear Creek Treatment System 

A proprietary package plant was constructed to treat dry weather urban runoff from Pipe 
J01P28 prior to its discharge to Aliso Creek. The treatment system (assembled and initially 
operated by Clear Creek Technologies) consists of sand and clay media filters and ultraviolet 
radiation features. The system is designed to remove bacteria, suspended solids, and associated 
particulate pollutants at a maximum rate of 300,000 gallons/day.   The treatment system draws 
its influent runoff from the J01P28 energy dissipation basin.  Construction for the project was 
completed in June 2003, at a total cost of approximately $750,000.  
 
Operation of the system was initiated in July 2003, continuing through the summer of 2005. 
Performance monitoring conducted during April – June 2004 indicated that the system was 
routinely achieving a 99.8% reduction in fecal indicator bacteria.  However, monitoring 
downstream of the treated runoff prior to its discharge to Aliso Creek suggested that some 
bacterial regrowth may be occurring, thereby reducing the effectiveness of the treatment system 
on bacteria levels in Aliso Creek. 
 
The treatment system operated until August 2005, when operation was suspended due to 
inefficiency caused by premature clogging of filter media and excessive backwash frequency.  
The situation was exacerbated due to the difficulty in accessing the basin for maintenance.  The 
system remained inactive from August 2005 to August 2007, while the County constructed a 
heavy equipment pad adjacent to the basin to improve maintenance access, and removed 
accumulated sediment from the basin.  
 
During this same period, the County prepared plans for structural modifications to the energy 
dissipation basin, in order to provide better pre-treatment of runoff before entry to the 
treatment system.  It was subsequently decided to defer implementation of these improvements 
and instead reinitiate treatment facility operations under an increased backwash allowance 
volume and improved maintenance access. 
 
During the 2007-08 reporting period, the treatment facility operated intermittently, due to the 
training of new County operations personnel and the reconditioning, repair, or replacement of 
numerous facility components after 4-5 years of exposure and use. There was a gradual but 
marked improvement in operational dependability and corresponding performance efficiency 
(99.8% bacteria removal) over the course of the reporting period. In the near term, the focus will 
be determining whether the desired operational dependability can be achieved through 
ongoing refinements to existing facility technology, operational practices, and increased 
coordination with the City of Aliso Viejo regarding urban runoff management in the tributary 
watershed.  
 
Since continuous Clear Creek system operation was suspended in August 2005, bacteria counts 
have been generally high in the outflow from the J01P28 discharge to Aliso Creek. Specific 
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water quality information is presented in the County’s quarterly reports for the Aliso Creek 
13225 Directive, which are available on the County’s website at www.ocwatersheds.com. 
 
J01P01 Munger Storm Drain Sand/Media Filter 

This sand filter was intended to treat dry season urban runoff from the Munger Storm Drain 
(J01P01) prior to its discharge to Aliso Creek.  The system is comprised of a pre-sedimentation 
vault, pump station/wet well and sand filter vault, with gravity discharge to the creek.  The 
system was expected to provide meaningful removal of suspended solids, bacteria, and other 
pollutants. 
 
The project was designed in 2003, and then redesigned in 2004 in order to relocate the filter 
vault out of the stream course onto the top of the streambank.  System construction was 
completed in December 2005 with funds from a State Water Resources Control Board 
Proposition 13 grant.  However, it was immediately apparent that the system was substantially 
undersized to treat the required flow rate, and could not be operated in a safe and effective 
manner. Operation was suspended while system modifications were developed to allow the 
system to be safely operated at a much lower than desired treatment flow rate.  While the low 
amount of flow treated resulted in minimal water quality benefits to Aliso Creek, the 
modifications allowed the County to conduct a meaningful performance evaluation of the sand 
filtration treatment technology under a constant dry weather urban runoff flow regime.  
 
The modifications were implemented in the summer of 2006, and the system was finally started 
up in September 2006.  A water quality performance evaluation was conducted during the 
period from October 2006 – January 2007.   The filter achieved 90% removal of all three fecal 
indicator bacteria, and favorable (75 – 86%) removal of suspended solids and turbidity, as well 
as particulate nutrients and metals.  Results were better than expected based on available 
performance data from other filter treatment systems, and affirmed the effectiveness of the sand 
filter treatment technology for application to dry weather urban runoff flows.  
 
The filter system is presently inactive, while the County engineers of system expansion to 
provide meaningful treatment of Munger Drain runoff.    The total cost of the project to date is 
estimated at $1,000,000.  Updates to the project can be found in the County’s quarterly reports 
for the Aliso Creek 13225 Directive, which are available on the County’s website at 
www.ocwatersheds.com. 
 
J01P01 Drainage Area Reconnaissance 
 
The County conducted an urban runoff reconnaissance of the J01P01 (Munger storm drain) 
drainage area as a State 401(c) water quality permit condition for the Munger sand filter 
construction.  The purpose of the reconnaissance was to identify opportunities for reduction of 
urban runoff and pollutant loading to the sand filter from its tributary drainage area.  Runoff 
and pollutant source control within the drainage area was expected to reduce loading to the 
sand filter and improve its overall treatment effectiveness.  The reconnaissance was conducted 
from June through September of 2007, and consisted of the following:  

• Continuous flow monitoring at the J01P01 (Munger storm drain) outfall;  
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• Multiple daytime watershed surveys; and,  

• A nocturnal watershed survey.   

The reconnaissance efforts identified several locations of excessive runoff from landscape over-
irrigation and overspray. The City of Lake Forest used County reconnaissance findings for 
follow up contact and correction of the excessive irrigation runoff situations identified.  The 
reconnaissance report was completed in January 2008.   
 
Narco Channel Restoration in Laguna Niguel Regional Park 
 
This project featured the restoration of approximately 1000 feet of Narco Channel immediately 
adjacent to Laguna Niguel Regional Park.   The project involved the transformation of a section 
of earthen and rock-lined trapezoidal channel devoid of vegetation to a more natural drainage 
corridor for both water quality improvement and wildlife habitat benefits.  Restoration elements 
included dredging and planting of native wetland vegetation within the stream channel, and 
bank regrading, widening, terracing, and planting of native riparian vegetation along the 
stream bank.  
 
The City of Laguna Niguel received a $1.4 million grant from the State Water Resources Control 
Board to implement the project.  The County entered into a cooperative agreement with the city 
to administer the general construction contract. 
 
Project construction was initiated in early 2007, and was formally completed in January 2008 
with the planting of native riparian vegetation.  It is expected that there will be a sustained 
three-year vegetation maintenance period to fully establish the native vegetation along the 
drainage corridor.  
 
Dana Point Coastal Streams Watershed 
 
Ocean Institute Stormwater Treatment System 

The County received a State Clean Beach Initiative grant to construct and evaluate the 
performance of stormwater treatment features at the Ocean Institute in Dana Point Harbor (Part 
of the Dana Point Coastal Streams Watershed) as an element of facility redevelopment.  
Stormwater treatment features consist of two parking area infiltrative swales with under drains 
leading to a Stormceptor® suspended solids separator. Site reconstruction was completed in the 
fall of 2002, whereupon the County initiated a two year performance evaluation of the system. 
While three storm events were monitored during the 2002-03 wet season, problems with 
automated sampling equipment resulted in limited data generation. Adjustments were made in 
sampling equipment configuration over the dry season, and three additional storm events were 
successfully captured during the 2003-04 wet season.    
 
The final report was submitted in March 2006 to the CBI grant officer.  Findings suggested that 
relatively minor pollutant removals were achieved by the system. The limited performance was 
attributable in large part to the backwater influence of tidal fluctuations on the Stormceptor 
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unit, and the apparent poor performance of the infiltrative swales.  Design modifications were 
recommended to potentially improve performance. 

Baby Beach BMPs 

The following projects and practices have been implemented to improve and protect bacterial 
water quality at Baby Beach in Dana Point Harbor. All of these BMPs are believed to have 
contributed to the 85% reduction in bacteria-related Health Care Agency water quality advisory 
postings at the beach from 2006 to 2007. As such, they are expected to be continued as ongoing 
long term recreational beach protection BMPs. 

Baby Beach Urban Runoff Management Facility  

The County received a Proposition 40 Phase II Clean Beaches Initiative grant from the State 
Water Resources Control Board to construct an urban runoff management facility just upstream 
of where a 24-inch diameter storm drain enters Dana Point Harbor near Baby Beach.  The 
facility serves drainage from a commercial and residential contributory drainage area on the 
headlands above the harbor. The facility is a combined sanitary diversion and first flush 
treatment system.  Urban runoff is diverted to the sanitary sewer during the dry summer 
season.  Sanitary diversion is suspended during the winter season, whereupon urban runoff 
and first flush storm runoff is treated prior to discharge to the harbor.  Treatment is 
accomplished by filtration through 154 filter media cartridges manufactured by Contech, Inc.  
There is also a prescreening component for trash/debris interception.  The diversion and 
treatment system is contained within several underground concrete vaults within the parking 
area adjacent to Baby Beach.   

Construction of the urban runoff management facility was completed during the summer of 
2005, whereupon it went into immediate operation of summer diversion and winter treatment 
of low flow and first flush flow.  Operation of the system was continued through the 2007-08 
reporting period. A three month period of continuous beach postings during November 2007- 
January 2008 was tentatively attributed to the need to replace media filter canisters.  The filter 
media cartridges were replaced in February 2008, whereupon beach bacterial water quality 
returned to satisfactory levels.   

Bird Exclusion Fencing       

The County received a Proposition 40 Phase II Clean Beaches Initiative grant from the State 
Water Resources Control Board to place anti-bird netting under the Baby Beach public pier.  
The existing bird netting had disintegrated and pigeons had begun to roost under the pier.  The 
bird exclusion fencing consists of vinyl coated chain link fencing.  The work was completed in 
September of 2005 for $47,500.    

Stormdrain Flap Gate 

The 24 inch stormdrain pipe outfall in the harbor sea wall approximately 20 feet north of the 
Baby Beach pier is typically submerged at medium to high tide. In order to prevent intrusion of 
seawater into this stormdrain pipe and thus potential growth of bacteria, a stainless steel flap 
gate was installed near the sea wall.  Installation was completed in November of 2005. 
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Beach Sweeping 
 
In January 2007 the County initiated a daily beach sweeping demonstration program at Baby 
Beach.  Beach sweeping entails the collection of shorebird feces from the exposed intertidal area 
along the beach before they are re-suspended into the surf zone by the incoming tide.   
Preliminary indications are that the beach sweeping practice is contributing to what have been 
low bacteria counts and correspondingly few water quality advisory postings for the last two 
reporting years. The demonstration program will extend through the 2008 calendar year, 
whereupon a water quality comparative evaluation of the practice will be performed. 
 
San Clemente Coastal Streams Watershed 
 
Poche Beach Ultraviolet Bacteria Disinfection System 
 
The County is presently constructing a new ultraviolet (UV) disinfection facility for the 
treatment of urban runoff from Prima Deshecha Channel prior to discharge to the surf zone at 
Poche Beach.  Poche Beach is chronically posted for exceeding AB 411 limits for bacteria in the 
surf zone.  This new facility is intended to remove suspended solids and bacteria before the 
runoff is allowed to reach the beach.   

The facility will replace the original facility which was fabricated and installed during the 2002-
03 reporting period and operated during the 2003-04 reporting period. The original facility was 
designed as a gravity-flow-through UV disinfection system installed inside the Prima Deshecha 
storm channel.  The system was to be operated as a dry season facility, with the system installed 
in the channel in the spring and removed for the winter.  The system removed approximately 70 
percent of influent bacteria.  However, the in-channel concept was fundamentally flawed, as the 
system experienced operational difficulties which precluded consistent, dependable 
performance, and was limited in terms of an annual performance period.      

The new system is to be sited on the railroad right of way adjacent to the channel.  An inflatable 
diversion dam will direct runoff into an adjacent wet well for pumping into the sand filter and 
UV disinfection treatment system.  The off channel design will allow the system to operate 
during dry weather periods throughout the year.  Plans were prepared during 2006-2007, and 
construction commenced in the fall of 2007. The facility should be completed and ready for 
startup in late 2008.   The City of San Clemente and the County will share operational costs.  
The County is presently discussing arrangements with South Coast Water District (SCWD) to 
operate the system on behalf of the County.  Funding for both the original and new facilities 
was supported in part by a Proposition 13 Clean Beaches Initiative (CBI) grant.     

Prima Deshecha Channel Source Investigations 

As a separate action, the County hired MEC Analytical/Weston Solutions to perform a source 
tracking investigation within the watershed to determine sources of bacteria. Bacteria 
concentrations were measured at each of the side drains entering the main channel.  The 
findings of this study were unexpected. Bacteria concentrations start very high at the first side 
inlet and reduce slightly as the flow moves downstream. One side inlet into the main channel, 
just downstream of the landfill near the top of the watershed, was found to contribute 90 
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percent of the bacteria load in the watershed.  Groundwater samples at the landfill were non-
detect for indicator bacteria. The apparent source of the problem, according to the study is over-
irrigation in the reach between the Prima Deshecha Landfill and the Shorecliffs Golf Course.  A 
significant number of DNA analyses were performed on the bacteria and none contained any 
human tracers. The final report from this study has been submitted.     

C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
The County as Principal Permittee continues to conduct and sponsor investigations and special 
studies that will better characterize the sources of pollutants in urban and stormwater runoff, 
and the impacts these pollutants exert on beneficial uses in receiving waters. During the 
reporting period the County participated in the following studies:   
 
Regional Bight ’03 Characterization 
 
The Southern California Coastal Water Research Project (SCCWRP) organizes a regional 
assessment of the Southern California Bight (the coastal area from Point Conception to the 
Mexican border) every five years.  Each assessment is a collaborative effort of more than 50 
organizations to conduct a regional survey to assess the environmental health of coastal waters 
in the Southern California Bight.  Prior assessments were conducted in 1994 (the pilot project) 
and 1998.  Most recently, the Permittees have participated in Bight ’03 (completed during this 
reporting period) and Bight ’08 (commencing during this reporting period).  .Bight ’03 consisted 
of three planning committees (Microbiology, Coastal Ecology, and Water Quality), each of 
which developed unique study designs.  A Steering Committee oversaw the efforts of the three 
planning committees, ensuring that synergy occurred throughout the entire Bight ’03 study.  A 
major focus of Bight ’03 activities were the characterization of the extent to which storm flows 
from major river systems along the Bight influence the quality of adjacent coastal waters.   
During the 2007-08 reporting period, Bight ’03 activities were finalized, resulting in the 
publication of numerous journal articles, annual reports of SCCWRP and technical reports (see 
www.sccwrp.org). 
 
Regional Bight ’08 Characterization 
 
Bight ’08 is a collaborative effort of more than 50 organizations to conduct a regional survey to 
assess the environmental health of coastal waters in the Southern California Bight (the coastal 
area from Point Conception to the territories of northern Baja Mexico).  This survey is the fourth 
regional survey of its kind, preceded by a Pilot Project in 1994, Bight ’98, and Bight ’03.  The 
BIGHT ‘08 consists of six planning committees (Coastal Ecology, Shoreline Microbiology, 
Offshore Water Quality, Rocky Reef Habitats, Areas of Special Biological Significance, and  
Coastal Wetlands and Estuaries), each of which are developing unique study designs.  A 
Steering Committee oversees the efforts of the six planning committees, ensuring that synergy 
occurs throughout the entire Bight ’08 study.  A major focus of Bight ’08 activities will be the 
characterization of water quality along the Bight and determine the extent to which storm flows 
might influence from major river systems influence the development of harm algae blooms.  
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As Principal Permittee, the County has taken an active role in the development of the six planning 
committee study designs (Shoreline Microbiology, Offshore Water Quality, and Areas of Special 
Biological Significance) in addition to serving on the Steering Committee.  The County on behalf of the 
Orange County Stormwater Program will be taking an active part in the monitoring efforts for 
Shoreline Microbiology, Offshore Water Quality, and Areas of Special Biological Significance 
components.  The Orange County Stormwater Program is further supporting the efforts of the BIGHT 
’08 program through contributions of equipment for the Coastal Wetlands and Estuaries and monetary 
contributions in the form of in-kind environmental laboratory services related to the atmospheric 
deposition monitoring element of the Offshore Water Quality component. 
 
Regional Research Monitoring Program (Stormwater Monitoring Coalition) 
 
The County continues to participate in a leadership role in this collaborative effort by southern 
California Phase I municipal stormwater NPDES Principal permittees, NPDES regulatory 
agencies and SCCWRP.  The goal of this working group is to identify region-specific research 
needs to better understand stormwater mechanisms and impacts, and to collectively sponsor 
the development of assessment techniques and methodologies that will enable more informed 
and consistent stormwater management decision-making across the region.  The Stormwater 
Monitoring Coalition (SMC) relationship was formalized in an agreement signed in 2000. The 
SMC has been so successful that member agencies have renewed their letter of agreement and 
four new member agencies have signed on. The current member agencies are:  

• California Regional Water Quality 
Control Board, Los Angeles Region 

• California Regional Water Quality 
Control Board, San Diego Region 

• California Regional Water Quality 
Control Board, Santa Ana Region 

• City of Long Beach 

• County of Orange, OC Public Works 

• County of San Diego Stormwater 
Management Program 

• Los Angeles County Department of 
Public Works (LACDPW) 

• Riverside County Flood Control and 
Water Conservation District 

• San Bernardino County Flood 
Control District 

• Ventura County Watershed 
Protection District 

• Southern California Coastal Water 
Research Project (SCCWRP) 

• Caltrans 

• City of Los Angeles 

• State Water Resources Control 
Board 

• US Environmental Protection 
Agency 

The multi-agency collaboration has demonstrated its effectiveness in working together to 
identify common needs and to efficiently use public funds in coordinating regional stormwater 
research efforts.  In its first year of formation (2001-02), the SMC assembled a panel of nationally 
recognized experts in relevant technical discipline areas to assist them in the development of a 
five-year priority research agenda which would serve as the basis for activities by the SMC in 
the foreseeable future.  The report is entitled “Stormwater Research Needs in Southern 
California”, and can be found online at 
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ftp://ftp.sccwrp.org/pub/download/PDFs/358_stormwater_workplan.pdf 
  
The SMC has initiated nine of the 15 research projects identified in the research agenda.  
A summary of project accomplishments during the 2007-08 reporting period are as follows: 
 
Building a Regionally Consistent and Integrated Freshwater Stream Bioassessment Monitoring 
Program  
Status: 100% complete 
  
Assessment of freshwater biological communities represents a potentially powerful tool for 
evaluating the effects of discharges in southern California creeks and streams.  Bioassessments 
integrate the effects of multiple stressors, including chemical pollutants and physical alterations 
in receiving waters.  The value of biological assessments is that they are closer to many of the 
defined beneficial uses of receiving waters (i.e. aquatic life, warm water habitat, cold water 
habitat) than chemically-derived water quality objectives. 
 
The goal of this study is to build a regionally consistent bioassessment monitoring program. 
This project will be completed in three phases including: 1) building a monitoring 
infrastructure; 2) calibrating and validating a regional assessment tool; and 3) designing an 
integrated, coordinated regional monitoring program.  The first phase focuses on creating a 
monitoring infrastructure so that multiple agencies are properly trained, data are collected in 
comparable manners, and data can be efficiently shared.  The second phase focuses on 
developing an assessment tool that is robust enough to be used by all agencies across the 
region.  This will enable a consistent approach for evaluating the status of freshwater biological 
communities and provide the answers regarding community impacts to managers in 
meaningful and understandable terms.  The third phase focuses on creating a study design that 
most efficiently answers specific questions of interest at large regional scales.  Addressing some 
questions at regional scales can provide cost efficiency for addressing reference condition, 
cumulative impacts, and when nested within a local sampling design, provides unparalleled 
information for providing context to local monitoring data.   
 
Our main collaborator on this project is the California Department of Fish and Game (CDF&G).  
The project is 50% funded by the SWRCB, whose main desire is to ensure integration with the 
Surface Water Ambient Monitoring Program (SWAMP).  This will provide further value to SMC 
member agencies.  To help accomplish this project, an SMC Technical Subcommittee was 
formed.   
 
All three phases have been implemented by the SMC.  The first goal towards monitoring 
infrastructure is complete.  SMC member agencies have used training, workshops, field audits, 
enhanced laboratory quality assurance activities, and written or collated information 
management and field protocol documents.  Of particular note, SMC member agencies have 
helped to create a network of laboratory taxonomists called the Southwestern Association of 
Freshwater Invertebrate Taxonomists that will be important in standardizing and ensuring the 
quality of laboratory identifications.  The second task to evaluate an assessment tool is 
complete.  The southern California index of biological integrity (SC IBI) was tested in 15 low 
gradient streams of varying levels of impact.  It was clear from this study that the IBI is not the 
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best assessment tool for describing impact in these habitats.  The low gradient project was so 
successful that the Working Group helped SCCWRP and CDFG to prepare a State Consolidated 
Grant proposal to test the SC IBI in another important habitat; non-perennial streams.  Finally, 
the Working Group has designed an integrated, collaborative Regional Watershed Monitoring 
program.  The goal of the Regional Watershed Monitoring program is to increase the 
effectiveness of existing NPDES monitoring programs by integrating among permittees and 
SWAMP to achieve a large-scale assessment of watershed condition.  The cost of implementing 
this program would be negligible because the Working Group identified significant 
redundancies and inefficiencies in existing monitoring programs that could be reprogrammed 
towards a regional design.  Finally, the Working Group has found additional partners to help 
contribute to the regional monitoring program including the Wetland Recovery Project (WRP), 
other RWQCBs, and other NPDES permittees.   
 
This project is now complete including a written work plan 
ftp://ftp.sccwrp.org/pub/download/PDFs/539_SMCworkplan.pdf.  The SMC is creating a 
new agreement to implement the regional watershed monitoring program. 
 
Laboratory Intercalibration Study  
Status: 100% complete 
 
One goal of the southern California Stormwater Monitoring Coalition (SMC) is to compile 
monitoring data from separate monitoring programs to make region wide assessments.  The 
SMC has begun integrating their monitoring programs by agreeing on goals, objectives, and 
study designs as part of their development of a southern California Model Monitoring Program  
ftp://ftp.sccwrp.org/pub/download/PDFs/419_smc_mm.pdf .  As part of the model 
monitoring program, 11 analytical laboratories that perform chemical analysis of runoff samples 
for SMC member agencies conducted an intercalibration study to assess interlaboratory 
variability and enhance comparability. 
 
The laboratory intercalibration study quantified the range of variability both within and among 
laboratories that SMC member agencies can expect when examining their own data, or 
combining data with other agencies.  It was successful because the laboratories worked together 
to minimize interlaboratory variability through the use of performance-based limits for 
accuracy, precision, and sensitivity.  The intercalibration study also defined a series of protocols 
for specific analytical techniques where performance-based guidelines needed to be enhanced 
with methodological consistency to ensure comparability.  Finally, the intercalibration and 
resulting guidelines/protocols were documented in a Laboratory Guidance Manual for SMC 
member agency laboratories 
<ftp://ftp.sccwrp.org/pub/download/PDFs/420_smc_chem.pdf>.   
 
The laboratory Guidance Manual and intercalibration effort, however, was incomplete in three 
areas.  The first area was the need to repeat the intercalibration periodically as new laboratories, 
or new personnel at existing laboratories, come along.  The second area was the need to 
intercalibrate on additional constituents.  The original laboratory calibration focused on 
suspended solids (TSS), nutrients, and trace metals.  Organic constituents such as chlorinated 
hydrocarbons (CHC), organophosphorus pesticides (OP), and polycyclic aromatic 
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hydrocarbons (PAH) were not included.  Third, the integration of the laboratory performance-
based guidelines was insufficiently integrated into monitoring programs.  While the Laboratory 
Manual could be used as citation for monitoring agencies or regulatory compliance, no specific 
permitting or contractual language was provided for SMC member agencies. 
 
The goal of this project is to complete the three areas of missing information to make the 
Laboratory Guidance Manual an ongoing and effective document.  It will involve three steps: 1) 
repeat the laboratory intercalibration for TSS, nutrients, and trace metals; 2) initiate an 
intercalibration for organic constituents and toxicity; and 3) create draft contract language for 
integration into stormwater monitoring programs.  A technical Working Group consisting 
mostly of laboratory managers has been formed to assist in the study. 
 
The SMC has successfully finished the first task of the study.  The intercalibration of TSS, 
nutrients, and trace metals was based on customized certified reference materials just for our 
project and runoff samples from different land use types.  Gratifyingly, most of the laboratories 
that participated previously successfully completed the second iteration.  An objective 
laboratory scoring system, which consists of letter scores for each laboratory, has been 
developed and was used for the contract language in task 3.   
 
Pending formal agreement signatures, the working group is prepared to implement further 
constituents and the addition of toxicity testing to the intercalibration.  
 
Bacterial Reference Watershed Study 
Status: 90% complete 
 
High fecal indicator bacteria levels are one of the most common surface water impairments in 
southern California.  Frequent exceedances of bacterial water quality standards have resulted in 
development of Total Maximum Daily Loads (TMDL) as a regulatory mechanism to address 
bacterial contamination in several southern California watersheds.  
 
Current water quality standards for freshwater use fecal coliforms or E. coli as an indicator of 
fecal contamination because their presence is well correlated with the many waterborne disease-
causing organisms or pathogens.  However, fecal coliforms and E. coli are naturally present in 
the intestines of warm-blooded.  Consequently, fecal contamination of surface waters can result 
from numerous sources of fecal pollution, including human sewage, manure from livestock 
operations, indigenous wildlife and urban runoff.  In undeveloped areas wildlife, such as small 
and large mammals and birds, has the potential to be a significant source of fecal bacteria to 
surface waters.   
 
In recognition of the potential for natural sources to affect bacteria levels in surface waters, 
several TMDLs either allow or require development of numeric targets that account for natural 
bacteria levels.  For example, the Malibu Creek Bacteria TMDL requires responsible 
jurisdictions to monitor unimpaired streams in the local watershed during dry weather, dry 
winter weather, and wet weather for at least one full year in order to develop a representative 
numeric target for allowable bacteria exceedance days.  Several similar studies are currently 
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being considered or proposed in Ventura, Los Angeles, Orange, and San Diego counties; 
however, there is currently no coordination between these proposed studies. 
 
The objective of this project is to assess natural bacteria levels in numerous streams throughout 
southern California in order to provide a regional characterization of background bacteria 
concentrations.  Bacterial indicators were measured from unimpaired streams in 12 southern 
California watersheds weekly for one full year.  These data were used to investigate 
background levels, frequency of exceedances of relevant water quality standards, and spatial 
and temporal patterns.   
 
This project is a partnership of numerous SMC agencies who are participating via in-kind 
contributions.  Three regional water quality control boards, six storm water agencies, and 
several cities cooperated on field data collection and laboratory analysis.  Following laboratory 
and field intercalibration, samples were collected weekly between May 2006 and May 2007.  
Overall, the 30-day geometric mean exceedances of freshwater standards were 2% for E. coli and 
14% for enterococci.  There were clear seasonal patterns with exceedances being most common 
during July and August.  The project report 
ftp://ftp.sccwrp.org/pub/download/PDFs/542_FIB_ReferenceBacti.pdf was completed in 
January 2008.  
 
Hydromodification Study  
Status: 35% complete 
 
The process of urbanization has the potential to affect stream courses by altering watershed 
hydrology.  Development and redevelopment can increase the amount of impervious surfaces 
on formerly undeveloped landscapes.  This reduces the capacity of remaining pervious surfaces 
to capture and infiltrate rainfall and, as a result, a larger percentage of rainfall becomes runoff 
during any given storm.  In addition, runoff reaches the stream channel much more efficiently, 
so peak discharge rates post-development are higher compared to predevelopment for an 
equivalent rainfall event.  This process has been termed hydromodification.   
 
Hydromodification can result in adverse effects to stream habitat, surface water quality, and 
water supply.  The stream erosion that results from the increased peak flow can threaten 
infrastructure, homes, and businesses.  Intermittent and ephemeral streams that possess 
riparian and wetland habitat are at particular risk from effects of hydromodification.  Streams in 
semi-arid regions are especially vulnerable to urbanization due to a prevalence of sand bed 
channels, lack of vegetative reinforcement, and relatively large net changes in water and 
sediment supply associated with stormwater runoff.  Recent studies by the SMC have indicated 
that intermittent and ephemeral streams in southern California degrade at lower levels of 
watershed urbanization than streams in the eastern US.   
 
In response to the effects of hydromodification, state and local agencies are developing 
standards and management approaches to control and/or mitigate the effects of 
hydromodification on natural and semi-natural stream courses.  Successful implementation of 
these regulatory programs requires development of tools to better assess hydromodification 
effects and develop appropriate mitigation and management strategies. 
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The goal of this project is to develop a series of tools supporting implementation of 
hydromodification management measures that could be used to better protect the physical, 
chemical, and biological integrity of streams and their associated beneficial uses. This project 
will provide tools to answer the following questions: 1) Which streams are at the greatest risk 
from the effects of hydromodification?  2) What are the anticipated effects in terms of increased 
erosion, sedimentation, or habitat loss, associated with increases in impervious cover?  3) What 
are some potential management measures that could be implemented to offset 
hydromodification effects and how effective are they likely to be? 
 
This project is being conducted in collaboration with researchers from Colorado State 
University, Fort Collins.  Several milestones have been reached over the past year.  First we 
completed a review of mapping and classification literature that will serve as the foundation for 
the classification system developed by this project 
ftp://ftp.sccwrp.org/pub/download/PDFs/562_Hydromod_LitReview.pdf.  
 
Second, we completed an extensive field campaign that has resulted in a database containing 
detailed information on channel condition, hydraulics, sedimentary characteristics and other 
attributes of over 30 stream segments across a gradient of urbanization and landscape settings.  
Drainage basins have been delineated for all sites and we have quantified several essential 
watershed metrics for each stream (e.g. watershed area, % impervious, annual rainfall, % 
burned within last few years, and NRCS soil types vs. rock). Several tools were developed to 
support processing of the field data, including automated spreadsheets for combining sieve and 
pebble count sediment samples, as well as for performing numerous hydraulic analyses and 
generating stream stability metrics. We have also made progress in developing tools for 
classification and extrapolation flow duration curves from gauged to un-gauged sites in 
regional hydrologic analyses and have populated a database with pre-development flood 
estimates for each field site.  
 
Third, we have begun development on a hierarchical, multi-scale structure for the screening 
tool. The screening tool includes office/GIS and field assessment levels at watershed, valley and 
reach scales. Based on extensive field reconnaissance we have identified descriptors of the key 
physical processes influencing channel responses to hydromodification. For the watershed scale 
component of the screening tool, there has also been progress on developing a simple 
classification basin types in terms of the spatial arrangement of channel forms and prevalence of 
relatively susceptible channel segments.  
 
Fourth, we have continued work on developing the modeling tools, focusing on two fronts. We 
have continued testing several existing mobile boundary sediment transport models for 
potential use in developing simplified tools (nomographs/regressions) of probable channel 
responses to hydromodification. Towards this end, we have identified a range of hydrologic-
geomorphic scenarios for testing the models for their applicability to streams in the study 
region. We have also developed phase diagram/regime relationships based on sediment 
transport theory to examine their consistency with results from the more complex mobile 
boundary models in terms of the extent of channel changes initiated by varying degrees of 
altered water and sediment regimes.  
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Fifth, we have taken advantage of several opportunities for outreach and education.  Outreach 
activities over the past quarter included meeting with the Orange County stormwater 
copermittees, participating with the San Diego County hydromodification Technical Advisory 
Committee, attending a meeting on the Stormwater Monitoring Coalition’s 
LID/hydromodification workgroup, meeting with the Los Angeles Regional Water Quality 
Control Board and Ventura County on hydromodification management, and participating with 
the California Association of Stormwater Quality Agencies (CASQA) hydromodification 
workgroup. 
 
Our second Technical Advisory Committee meeting was held on August 12, 2008 and attended 
by approximately 30 representatives from academia, consulting, and agencies.  The TAC 
endorsed the direction of the study and provided suggestions on refinement of the draft tools. 
 
Low Impact Development Study 
Status: 10% complete 
 
The Low Impact Development Guidance (LID) Study is being conducted with funding from the 
State Water Resource Control Board’s Consolidated Grants Program, under the Urban Runoff 
Program of Proposition 40.  A proposal was submitted by the County of San Bernardino on 
behalf of the SMC for the LID Project known as “LID Guidance and Training for Southern 
California.” 
 
The LID Project will develop a comprehensive program to incorporate LID strategies and 
techniques into the planning and design of public and private sector projects.  The LID Project 
will develop a model program for localities in California that are interested in adopting LID 
strategies and techniques.  This will include determining the key technical and institutional 
issues that must be addressed for successful implementation, pilot projects that demonstrate the 
effectiveness of LID, and training and outreach to help solidify an implementation strategy to 
ensure large-scale and long-term success.  
 
The grant funded portion of the project must be completed by September 2008.  This will 
require a two-year work effort that is organized into the following funding areas: 

1. Pilot Project Planning and Design.  Establish design criteria and site selection 
2. Monitoring. Implementation and demonstration of technology 
3. Outreach and Training. Reporting and facilitation of wide-spread programmatic 

implementation 

The SMC will provide the required 25% matching funds ($200,000) for the grant funded tasks.  
These tasks include preparing a literature review, conducting a series of training workshops, 
and developing a field monitoring program for LID features.  The Literature Review has been 
completed and the final report will be made available through the California Stormwater 
Quality Association Website and the SMC website when operational. 
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A Technical Advisory Committee has been established and they reviewed the Literature Review 
and provided guidance on the initial tasks for the project.  The TAC will meet as needed to 
advise the project as it proceeds. 
 
Training workshops are in preparation.  Several potential field monitoring sites have been 
identified, and Stantec Consulting has been hired to develop the monitoring program and select 
monitoring sites. 
 
Once the grant-funded tasks are completed, the SMC will continue to fund (approximately 
$200,000) and manage the project for three additional years that will primarily require field 
monitoring and analysis of LID features. 
 
Newport Bay Fecal Coliform TMDL Source Identification and Management Plan 
 
The fecal coliform TMDL for Newport Bay was adopted in 1999 to improve bacterial quality, 
reduce public health risks and improve water contact recreational activities. The development 
of a Source Management Plan, as required by the fecal coliform TMDL, is made difficult by the 
many different urban and natural sources of fecal indicator bacteria in the Bay, the apparently 
episodic and diffuse nature of these sources, and the fact that bacteria are intrinsically non-
conservative (i.e., they die-off and grow in the environment). In February 2005, the County 
received a Proposition 13 grant from the State Water Resources Control Board to identify and 
quantify the contribution of urban and natural sources of fecal indicator bacterial (FIB) 
impairment in Newport Bay to define the relative contribution of FIB and viruses to water 
quality impairment of the Bay, and to prepare a Fecal Coliform TMDL Source Management 
Plan evaluating and prioritizing sources of fecal coliform bacteria and BMPs to address the 
sources. 
 
Data collection was initiated in December 2005 and continued through February 2007.  Data 
collection efforts included: 

• 46 Bay-to-Ocean (BTO) transects were completed and an intensive survey of the upper basin 
of Upper Newport Bay (BTO4) was conducted to assess the impact of a large macroalgae 
bloom on FIB concentrations.  

• Inventory of storms drains within the City of Newport Beach has been completed. Dry 
weather sampling of irrigation water run-off at curbside on the PCH side of the Bay, Balboa 
Peninsula, Balboa Island and Lido Island, as well as sampling of water from beach trenches 
was conducted in the early morning hours on November 16, 2006. Twenty-one drains were 
surveyed and 5 trenches were sampled. The wet weather storm drain survey was conducted 
on January 31, 2007, where the same twenty one drains were sampled from the dry weather 
study.  Drains were sampled at the end of the pipe at low tide.  In addition, irrigation water 
from the curbside was collected at street-level for each of the storm drains during both dry 
and wet weather. 

• Two synoptic studies of water quality along the perimeter of the Lower Newport Bay (LNB) 
at most of the storm drain outlets (those that could be identified from the Bay side) were 
conducted in August 2007.  Measurements of FIB, pH and salinity were taken at each storm 
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drain outfall and 50-100 feet away from the outfalls at low-tide and high tide in the night-
time hours when FIB concentrations were estimated to be highest.  These results were used 
to generate a map of FIB exceedances from storm drain outfalls in LNB.   

• Four diurnal intertidal sediment studies (wet season and dry) were completed.  Wet 
weather surveys occurred during storms on March 1-2 and March 18-19, 2006.  The dry 
weather studies were completed on October 19 and October 26, 2006. 

• Microcosm studies have been conducted assessing the die-off and re-growth of FIB from 
runoff in Newport Bay waters, bird feces, macroalgae, sediment, and runoff.  In total 70 
separate microcosms have been conducted: 

o 28 microcosm studies have been conducted assessing the die-off and/or re-growth of 
FIB associated with macroalgae and bird feces;  

o 14 microcosm studies have been conducted assessing the die-off and/or re-growth of 
FIB associated with sediments of various grain sizes; 

o 27 microcosm studies have been conducted assessing the die-off and/or re-growth over 
a range of salinities, creek sources and bay sources; 

o 4 microcosms were conducted to assess the influence of wrack line debris; 

o 3 microcosms were conducted to assess FIB in runoff. 

• E. coli and enterococcus isolates were obtained from the Newport Bay BTO study and the 
microcosom studies.  Biochemical identification for both Enterococcus and E. coli was 
conducted. Approximately 200 Enterococcus isolates were identified and approximately 200 
E. coli isolates were characterized. E. coli gene expression patterns were analyzed to 
distinguish environmental adapted strains from those of fecal origin.  

 
Preliminary data results were presented to the Newport Bay Fecal Coliform TMDL Technical 
Advisory Committee on July 21, 2006 and April 13, 2007.  Reports documenting the 
identification and quantification of urban and natural sources of FIB in Newport Bay are under 
development. A source management plan will be developed during the 2008-09 reporting 
period based on the information presented in the final investigation reports. 
 
San Diego Creek Sediment Pesticide Study 
 
Organochlorines (OCs) Total Maximum Daily Loads (TMDLs) for the Newport Bay watershed 
were adopted by the Santa Ana Regional Board in September 2007 for PCBs and several now 
banned pesticides, including DDT, chlordane, and toxaphene.  However, very little was known 
about present loads of these compounds in the watershed.  In February 2005 the County was 
awarded a Prop. 13 PRISM Nonpoint Source Pollution Control Grant to examine concentrations 
of OCs under low flow and storm flow conditions in the Newport Bay watershed, to compare 
concentrations to flow intensity, sediment particle size, total organic carbon, and geographic 
locations, and to develop load estimates.  During large storms from January 2006 through 
January 2008, suspended sediment samples were collected from four sites using depth-
integrating samplers and analyzed for a suite of OCs.  Due to significant logistical constraints, 
which included sampling only during daylight hours due to safety considerations and a lack of 
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rainfall over the study period, a limited data set was collected which may or may not be 
representative of site conditions.   
 
Data were analyzed to determine if broad patterns could be discerned in the data and to assist 
implementation of OC TMDLs.  Discharge of OCs to surface waters in the Newport Bay 
watershed was associated only with heavy rain events.  High OC concentrations were confined 
to lower San Diego Creek and its largest tributary, Peters Canyon Wash.  Upper San Diego 
Creek did not contribute high concentrations of OCs, indicating Peters Canyon Wash was the 
primary source of OCs in the watershed.  Significant regressions were developed to help model 
OC concentrations in storms and estimate loads. OCs were positively related to instantaneous 
flow in Peters Canyon Wash.  However, in lower San Diego Creek they were positively related 
to total discharge in the two hours prior to sample collection and negatively related to 
instantaneous discharge, which supports the conclusion that Peters Canyon Wash is the 
primary source of OCs.  During large storms, TMDL targets for DDT and chlordane were 
commonly exceeded, but significant loads of toxaphene or PCBs were not detected. However, 
the present study did not consider toxaphene degradates, which may also be toxic. Further 
sampling was recommended to help localize current OC sources and develop more accurate 
load estimates. 
 
Development of California Sustainable Watershed/Wetland Information Manager 
(CalSWIM) – Prototype Database 
 
In response to a commitment to develop a prototype watershed database for cumulative impact 
assessment, the County on behalf of the Orange County Stormwater Program has joined with 
the University of California, Irvine (UCI) in developing and implementing a prototype database 
called the California Sustainable Watershed/Wetland Information Manager (CalSWIM). 
CalSWIM will be a web-based expert system and database focused, initially, on Newport Bay 
and the Newport Bay watershed.  CalSWIM will be designed with a user friendly and 
instruction-rich interface to facilitate its use by individuals from a wide spectrum of educational 
backgrounds and technical expertise.  The technical objective of CalSWIM is to provide an 
interactive platform for coastal wetland and watershed managers, planners, and engineers to 
explore alternative wetland and watershed management strategies.  By exploring the (often 
unintended) consequences of management decisions in a virtual environment before 
implementation, CalSWIM should promote cost-effective and scientifically justifiable decisions 
regarding the monitoring, management, and alternation of coastal urban wetlands and their 
associated watersheds.  While the focus is on providing a decision making platform for coastal 
managers, the "SimCity" character of CalSWIM's design may also lead to its use by other user 
groups, including educators, environmentalists, and the lay public.   
 
A highly interdisciplinary team of researchers from four universities (UCSD-Scripps Institution 
of Oceanography, UCI, UCLA, and Caltech-JPL) participated in the development of the 
CalSWIM concept.  From this concept,  a formal research proposal was developed and 
submitted to NOAA's 2004 call for "Ecological Forecasting" proposals.  The CalSWIM proposal 
was designated by the review panel as "fundable", and scored in the top four of all proposals 
submitted to the program.   Unfortunately, due to funding reductions in the Ecological 
Forecasting program, NOAA could fund only the top two proposals.   
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In the interim, the County funded a small subset of the original research team (a computer 
scientist and environmental engineer) to construct a prototype CalSWIM web site that will focus 
on two components: 1) the assimilation of data and information on Newport Bay and the 
Newport Bay watershed; 2) the integration of a subset of the data for fecal indicator bacteria 
impairment with a forecasting model developed by UCI.  During the 2006-07 reporting period, 
a prototype web site was completed (www.calswim.org).  The web page provides information 
on the San Diego Creek/Newport Bay watershed to visitors through four tools: 

1. Explore – Through this portal visitors can explore the watershed through an interactive 
map, view its creeks and tributaries, land uses, and monitoring stations. Geo-referenced 
photos, reports, and monitoring data are also available through this portal;  

2. Simulate – Users are able to evaluate the behavior of the watershed in Upper Newport Bay 
using an advanced model of pollutant concentration developed at UCI;  

3. Analysis – Monitoring data for specific constituents and time periods can be displayed 
graphically; and, 

4. Data Query - Monitoring data and reports are made available through direct queries to 
monitoring program databases.  

During the 2007-08 reporting period, accomplishments included: 

1. Implementation and deployment of a Wiki based information system called CalSWIM Wiki, 
available at http://calswim.org. 

2. Initial development of a water quality simulation tool for integration with CalSWIM based 
on a model developed by Prof. Stanley Grant.  

 
C-3.5  Regulatory Directives 
 
13225 Directive for Aliso Creek  
 
On March 2, 2001 the San Diego Board issued a written directive pursuant to California Water 
Code Section 13225 to the County of Orange, Orange County Flood Control District and the 
Aliso Creek watershed cities (Watershed Permittees). The directive found that the Watershed 
Permittees may be discharging waste with high bacteria levels from municipal storm drain 
outfalls into Aliso Creek and its tributaries. As a result the Watershed Permittees were directed 
to conduct an evaluation of the relative contribution of the urban stormwater discharges to the 
impairment of beneficial uses or the exceedances of water quality objectives and, where 
necessary, take appropriate measures to eliminate the sources of pollution. 
 
The County is responsible for implementing elements of its LIP in unincorporated areas of the 
County. The County’s unincorporated areas within the Aliso Creek watershed contain one 
storm drain outfall that meets the minimum size criteria of 39 inches, but otherwise does not 
contain drainage areas with significant urban land use. Therefore, the County’s main 
responsibilities pursuant to the Regional Board’s Directive include coordinating the Watershed 
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Permittees’ activities, conducting the monitoring program, and compiling Watershed Permittee 
information and monitoring data necessary to prepare the quarterly progress reports, and 
developing prototype bacteria BMP projects (see prior discussion on J01P28 Clear Creek System 
and J01P01 Munger Storm Drain Sand/Media Filter). 
 
Detailed information on the Permittees’ efforts to identify, evaluate, and reduce or eliminate 
sources of bacterial contamination, including the County’s efforts described below, may be 
found in these quarterly progress reports which are available on the OC Watersheds website at 
www.ocwatersheds.com. 
 
The Regional Board's Directive required the Watershed Permittees to submit an initial report by 
April 30, 2001 and submit quarterly progress reports by July 31, October 31, January 31, and 
April 30 of each year until the San Diego Regional Board determines that the nuisance 
discharges have been prevented to the Maximum Extent Possible (MEP). The County on behalf 
of the Watershed Permittees submitted the initial report on April 30, 2001, and has submitted 
progress reports quarterly from 2001 through September 2005.  In 2005 the County worked with 
the Watershed Permittees and Regional Board staff to revise the Aliso Creek Watershed Action 
Plan (Formerly Watershed Chapter) to incorporate the requirements of the Directive and to 
provide information on planned activities and progress made in reducing bacteria loads to 
Aliso Creek.  As part of this update a revised monitoring program was developed providing 
more focus on source identification and local evaluation of the effectiveness of the Watershed 
Permittees’ activities to reduce bacteria levels.  The revised monitoring program was approved 
by the Regional Board at the October 2005 Board meeting and implemented beginning in June 
2006. 
      
The revised program focuses monitoring efforts on a group of status and trends sites near the 
bottom of the watershed and a second set of BMP evaluation sites at high-priority drains 
throughout the watershed. Monitoring occurs at a higher frequency than in the original 
program, but only during the two-month period in late summer when bacteria levels are 
highest. Analyses of the available monitoring data show that this design will sufficiently track 
compliance with REC1 standards in the area of highest recreational use in the lower watershed 
and document the effectiveness of BMPs implemented at the high-priority drains.  Data and 
results of the revised monitoring program are submitted on an annual basis on November 15th 
of each year (See Section C-11 of the Unified Annual PEA). The revised monitoring program for 
Aliso Creek is designed to track certain levels of change over a 10 year period of time.   
 
On December 12, 2007 the Regional Board adopted TMDLs for indicator bacteria to address 
impaired beaches and creeks in the San Diego region including Aliso Creek and its tributaries.  
Implementation of the TMDLs is contingent upon approval by the State Water Resources 
Control Board, the State Office of Administration Law, and United States Environmental 
Protection Agency (expected by spring 2009).  Upon approval, the TMDL requirements will 
supersede previous Directive requirements.  The TMDLs mandate bacteria reductions in Aliso 
Creek and its tributaries from 95.6 -99.1% during dry weather depending upon specific 
indicator (Total Coliform, Fecal Coliform, Enterococci) and 100% reductions for all indicator 
bacteria during wet weather.  Compliance must occur within 10 years for dry weather and 20 
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years for wet weather.  The first step to compliance will include development of a Bacteria Load 
Reduction Plan outlining proposed reduction measures and an implementation schedule. 
 
C-3.6   Plan Development Modifications  
 
As the last step in the effectiveness assessment process, the County has evaluated the outcomes 
for this program element to determine if any program modifications are necessary. During the 
2007-08 reporting period, the County continued to increase its knowledge and awareness while 
achieving notable improvements in water quality through the various BMP projects, studies 
and investigations discussed in this section. Several new initiatives were launched that will 
promote desired outcomes in the years to come, including: 

1) Participation in Bight ’08; 

2) Development of a Source Management Plan for the Newport Bay Fecal Coliform TMDL; 

3) New 5 year program agreement for the Stormwater Monitoring Coalition; 

4) Construction of the permanent Poche Beach UV disinfection facility. 

Based on the assessment of this program element, no major modifications are planned.    
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP SectionA-4.1) 
 
This section discusses the legal authority established by the County for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 County Authority to Control Pollutant Discharges (LIP Section A-4.3) 
 
As discussed in Section A-4.3 of the LIP, the County has substantial legal authority to control the 
discharge of pollutants to its municipal stormdrain system through a variety of tools which include: 

1)  The Water Quality Ordinance (Orange County Codified Ordinance (OCCO) Sec. 4-13-10 et seq. 
(County Regulations) and OCCO Sec. 9-1-10 et seq. (Flood Control District Regulations)) 
prohibits unpermitted discharges to the municipal storm drain system and provides the 
authority for BMPs in new development and significant redevelopment. 

2)  The Orange County Grading and Excavation Code (OCCO Sec. 7-1-800 et seq.) regulates 
excavation, grading and establishes administrative requirements for the issuance of permits in 
accordance with the requirements in the Uniform Building Code. 

3)  The Litter Control Ordinance, as a part of the Water Quality Ordinance (OCCO Sec. 4-13-52 et 
seq. (County Regulations) and OCCO Sec. 9-1-52 et seq. (Flood Control District Regulations)), 
prohibits the disposal of any waste material on any public or private property. 

4)   The Fats, Oils, and Grease Disposal Ordinance (OCCO Sec. 9-1-120 et seq.), specifies 
appropriate disposal requirements for a food facility to assure that those facilities control, and 
appropriately dispose of fats, oils and grease so as to assure that their operations do not cause 
sanitary sewer blockages.    

5)  The Orange County Solid Waste Management Ordinance (OCCO Sec. 4-13-17 et seq.), 
regulates where solid and liquid wastes, including hazardous and industrial wastes may and 
may not be deposited or discharged.  

6)  The Uniform Fire Code, which has been adopted into the codified ordinances of the County 
and the cities and prohibits the discharge of any waste liquid containing crude petroleum or its 
products “into or upon” any drainage canal or ditch, storm drain, sewer, or upon the ground. 

 
C-4.3 Legal Authority Modifications 
 
As the last step in the effectiveness assessment process, the County has evaluated its legal authority 
to determine if any modifications are necessary. Based on this evaluation, the County continues to 
have adequate legal authority to implement its Stormwater Program and achieve desired outcomes.      
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C-5.0  MUNICIPAL ACTIVITIES 
 
C-5.1 Introduction (LIP Section A-5.1) 
 
This section of the PEA discusses the implementation of the inventory, prioritization, 
inspection, BMP implementation and reporting program for County facilities and field 
programs during the 2007-08 reporting period. 
 
The County has incorporated the Model Municipal Activities Program described in DAMP 
Section 5.4 as the basis for Section A-5 of its LIP.  This municipal activities section presents the 
results of the Municipal Activities Program carried out by the County to protect receiving 
waters from discharges of pollutants.  
 
This section addresses the County’s implementation of the program management elements of 
its LIP and the approach taken on effectiveness assessment. The County utilizes the CASQA 
method of effectiveness assessment in order to demonstrate if program elements, activities, 
BMPs, etc., are resulting in desired outcomes.  CASQA identifies six Outcome Levels and for 
each measure the County reports, the associated Outcome Level (more than one level may 
apply) is indicated by a colored triangle with a number (See Section C-2.5 for detailed 
discussion on this approach). 

C-5.1.1 Overall Municipal Activities Program Management 
 
Within Section A-5.0 of the LIP, the County has identified which County Departments are 
responsible for the implementation of this stormwater program element. 
  
C-5.2  Inventory of County Fixed Facilities, Field Programs, and Drainage Facilities (LIP 

Section A-5.2) 
 
The County has developed a watershed based inventory of its fixed facilities. The updated 
inventory is attached (see Attachment C-5.3).  The inventory is updated on an ongoing basis 
and submitted annually to the Regional Boards. Summaries of the County’s fixed facility 
inventory are provided in the following tables: 
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2007-08 Summaries of County Fixed Facilities 
 

Main Municipal 
Fixed Facility Types Sub-Category Facility Types Total Number of 

Municipal Facilities 
Municipal Waste Facilities * Active or Closed Municipal 

Landfills/Household Hazardous Waste 
Collection Sites 

10 

Corporation Yards Corporation Yards 10 

Airfields (Landside Operations) 1 
Parks and Cemeteries 34 
Public Buildings (Police, Fire, Libraries, 
etc.) 41 

Harbor/Boat/Shipping Yards 5 
Animal Shelters/Services 2 
Public Parking Facilities 8 
Detention Facilities 8 
Housing Units 5 

Other Municipal Owned 
Facilities 

Other 11 
 Total for all Categories 135 
* The active landfills in unincorporated areas are also included within the County’s industrial 
facility inventory (Attachment C-9.2 of this report). 
 

2007-08 Summaries of County Municipal Facilities by Watershed  
 

Number of Municipal Facilities in Each Watershed 

Santa Ana Region San Diego Region 
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Landfills/ 
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Collection Sites 

2 2 2 3 0 0 0 0 0 1 0 10 
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Number of Municipal Facilities in Each Watershed 

Santa Ana Region 
 

San Diego Region 
 

Sub-Category 
Fixed Facility 

Types 
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Corporation Yards 0 0 2 4 0 0 2 1 1 0 0 10 

Airfields (Landside 
Operations) 0 0 0 1 0 0 0 0 0 0 0 1 

Parks and 
Cemeteries 3 3 10 6 0 1 4 3 2 2 0 34 

Public Buildings 
(Police, Fire, 
Libraries, etc.) 

2 5 6 19 0 1 5 2 1 0 0 41 

Harbors/ 
Boat/ 
Shipping Yards 

0 1 0 0 2 0 0 2 0 0 0 5 

Animal Shelters/ 
Services 0 0 2 0 0 0 0 0 0 0 0 2 

Public Parking 
Facilities 0 0 1 6 0 0 0 1 0 0 0 8 

Detention Facilities 0 0 4 2 0 0 0 0 2 0 0 8 

Housing Units 0 4 1 0 0 0 0 0 0 0 0 5 

Other 1 0 7 2 0 0 0 0 1 0 0 11 

Total for all 
Categories 8 15 35 43 2 2 11 9 7 3 0 135 

 
The inventory may change annually with acquisition or sale of County property.  During  
2007-08, one library was added to the fixed facility inventory.  
 
C-5.3    Prioritization (LIP Section A-5.3) 
 
All County field programs are prioritized as high. Field programs include the maintenance and 
inspection of County-owned drainage facilities, roads, streets, and highways.  

The County has prioritized its fixed facilities as high, medium or low based on their respective 
threat to water quality. Summaries of the prioritizations are provided in the following tables: 
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2007-08 Summary of County Municipal Facility Prioritization 

 
  Total Number of Fixed Facilities Municipal Fixed Facility Prioritizations 

Santa Ana Region San Diego Region 
Mandatory high priority facilities 34 18 
Number of medium priority facilities 2 0 
Number of low priority facilities 67 14 

Total Number of Facilities 103 32 

 
2007-08 Summary of County Municipal Facility Prioritization by Watershed 

 
Total Number of Fixed Facilities 

Santa Ana Region San Diego Region 
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Number of 
high  
priority 
facilities 

    2 5 7 17 2 1 5 8 1 3 0 51 

Number of 
medium 
priority 
facilities 

0 0 1 1 0 0 0 0 0 0 0 0 

Number of 
low 
priority 
facilities 

6 10 27 25 0 1 6 1 6 0 0 84 

Total Number  8 15 35 43 2 2 11 9 7 3 0 135 

 
The fixed facility prioritization is updated on an ongoing basis and provided to the Regional 
Boards as a part of each PEA submittal as part of the updated municipal inventory (see 
Attachment C-5.3). Prioritization categories may change based on information acquired during 
inspections. Two facilities were reprioritized from low to medium priority facilities due to 
activities. The library added to the inventory during the reporting year was prioritized as low. 
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C-5.4   Model Maintenance Procedures (LIP Section A-5.4) 
 
Model Maintenance Procedures (MMP) fact sheets were developed as a part of the Municipal 
Activities program.  The fact sheets include a description of specific BMPs for common 
municipal activities that may cause pollutant discharges and provide Pollution Prevention 
measures that the facility and/or program should implement.  The activity based MMP fact 
sheets are included as Exhibit A-5.III of the County’s LIP. 
 
C-5.5    Inspection (LIP Section A-5.5) 

Inspections are conducted at the frequencies listed in Table A-5.2 of the LIP as shown below. 

              Municipal Fixed Facility/Field Program Inspection Frequencies 

Inspection Frequencies 

Facility/Program Inspection Frequency 

Fixed Facilities 

County Corporation Yards Quarterly 

 
High Priority Fixed Facility 

 
Annually 

Medium Priority Fixed Facility Biennially  

Low Priority Fixed Facility Once During First Year of Program 
Implementation 

Field Programs 

High Priority Field Programs Annually 

Drainage Facilities 

Drainage Facilities  
Annually Before the Wet Season, with 

Additional Inspections as Needed During 
the Wet Season 

The inspections generally include a review of the material and waste handling practices, BMP 
implementation and focus on identifying visual evidence of past or present unauthorized non-
stormwater discharges.   

Inspections of drainage facilities and roads are conducted by OC Public Works/Operations and 
Maintenance (O&M) inspectors. Fixed facility and field program inspections are carried out by 
the facility site manager, the field supervisor and/or an inspector from OC Watersheds.  
Inspections of fixed facilities by an OC Watersheds inspector provide an opportunity for 
additional training of the facility manager. OC Watersheds inspectors also conduct follow up 
inspections as necessary. 
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2007-08 Summary of Inspections Conducted 

Main Municipal 
Fixed Facility Types Sub-Category Facility Types Total Number of Municipal 

Facilities Inspected 

  Santa Ana 
Region 

San Diego  
Region 

Municipal Waste 
Facilities  

Active or Closed Municipal 
Landfills/Household Hazardous Waste 
Collection Centers 

 
7 

 
1 

Corporation Yards Corporation Yards 6 4 
Airfields (Landside Operations) 1 N/A 
Parks and Cemeteries 4 11 
Public Buildings (Police, Fire, Libraries, 
etc.) 

          
1 3 

Harbors/Boat/Shipping Yards 3 2 
Animal Shelters/Services 2 N/A 
Public Parking Facilities 7 1 
Detention Facilities 4 0 
Housing Units 0 N/A 

Other Municipal 
Owned Facilities 
 

Other 5 1 
Total for all 
Categories 

 40 23 

 
A total of sixty-three facilities were inspected during the reporting year. During the previous 
reporting period, the total number of facilities inspected was eighty.  Including quarterly 
corporate yard inspections, a total of ninety-two inspections of facilities were conducted. 
Additionally, ninety field activity inspections were conducted. 
 
As part of its municipal facility inspections the County inspectors also determine the level of 
BMP implementation and assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspector uses best professional judgment in deciding how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted during the current 
reporting year, a summary of the status of the BMP implementation by watershed is provided 
in the following table. 
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2007-08 Summary of BMP Implementation Status by Watershed 
 

Watershed 

Number of 
Facilities 

with BMPs 
Fully 

Implemented 

Number of 
Facilities with 
BMPs Partially 
Implemented 

Number of 
Facilities With 

No BMPs 

Number of Facilities 
Required to Implement 

or Upgrade/Modify 
BMPs 

(Sum of Columns 2 and 
3) 

San Gabriel 
River/Coyote Creek 4 0 0 0 

Anaheim 
Bay/Huntington 
Harbor 

2 0 0 0 

Santa Ana River 16 1 0 1 

Newport Bay 17 1 0 1 

Newport Coastal 
Streams 2 0 0 0 

Laguna Coastal 
Streams 1 0 0 0 

Aliso Creek 7 1 0 1 

Dana Point Coastal 
Streams 8 0 0 0 

San Juan Creek 3 0 0 0 

San Clemente Coastal 
Streams 3 0 0 0 

 
Field Programs are not included in the above table as they occur throughout all watersheds. An 
electronic data base of facility inspections is maintained and used to develop an annual action 
plan. Facilities with BMPs only partially implemented are scheduled for additional inspections 
and training by an OC Watersheds inspector. Structural BMPs for one facility with remaining 
issues has been scheduled for installation during 2008-09. 
 
During the current reporting year, the County purchased a second beach cleaning machine that 
utilizes a system of filters and rakes that operate simultaneously to remove smaller debris from 
the sand while minimizing the amount of dust generated.  
 
The number of inspected facilities with only partial BMPs in place has decreased as staff 
becomes more knowledgeable and the focus is now shifting from implementation to BMP 
maintenance. 
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C-5.5.1 Enforcement 
 
The County may take various actions when an inspection highlights a problem at a municipal 
facility.  Possible actions include the issuance of verbal and written instructions or additional 
training of County personnel.  In the instance of contracted services, action under the ordinance 
or termination of the contract or lease could occur.  No enforcement actions were taken during 
the reporting period. 
 
C-5.5.2   Reporting 
 
The County made no reports to the Regional Board during 2007-08 concerning discharges from 
fixed facilities which posed a threat to human health or the environment. 
 
C-5.6    Education and Training (LIP Section A-5.6) 
 
C-5.6.1    Training 
 
The County developed and implemented internal job-specific training for its employees.   
Most training is now done on a routine basis by supervisors at “tailgate” trainings in 
conjunction with safety training.  More formal training sessions are held as needed. 

During 2007-08 general stormwater pollution prevention training was provided for all new OC 
Public Works employees during the New Employee Orientation.  The introductory training 
consists of a presentation of the “Stormwater 101” video, and distribution of the Stormwater 101 
Fact Sheet.   

The formal training conducted during the reporting period is summarized in the following 
table:  
 

2007-08 Summary of Internal Training Conducted 

           

County staff also attended/participated in the following external training: 

Title:  “How to Conduct a Municipal Audit”, 
Dates Attended: June 26, 2008 
Sponsoring Organization: APWA Web cast Workshop 

 

 

Department 
 

Department 
Subcategory Training Module Training 

Dates 
Number of 
Attendees 

OC Public 
Works 

Various – New 
Employees  

DAMP Appendix B, Exhibits B-5.II & 
B-5.III, Fixed Facility & Field Program 
Model Maintenance Procedure 
Training Modules 

10/14/07 75 
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Name Date Department 

Grant Sharp June 26, 2008 OC Watersheds 

Christine Hanson June 26, 2008 OC Watersheds 

Jennifer Weiland June 26, 2008 OC Watersheds 

 
Title:  Household Hazardous Waste Information Exchange Meetings/Bimonthly 

 Dates Attended: July 2006, January 2007, March 2007, May 2007 
Sponsoring Organization: Department of Toxic Substance Control and Integrated 
Waste Management Board      
                                          

Name Date Department 

Tim Grogan July 2007 OC Waste & Recycling 

Isabel Rios January 2008 OC Waste & Recycling 

Isabel Rios March 2008 OC Waste & Recycling 

Isabel Rios May 2008 OC Waste & Recycling 

 

Title: Treated Wood Waste Alternative Management Standards Training 
Dates Attended: 
Sponsoring Organization: Department of Toxic Substance Control and Integrated 
Waste Management Board      

 

Name Date Department 

Isabel Rios June 2008 OC Waste & Recycling 

David Tieu June 2008 OC Waste & Recycling 

David Aoki June 2008 OC Waste & Recycling 

Kristen Nino June 2008 OC Waste & Recycling 

Ann Osorio June 2008 OC Waste & Recycling 
Paul Davis June 2008 OC Waste & Recycling 
Cirilo Madrigal June 2008 OC Waste & Recycling 
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C-5.6.2    Education 

The County has conducted outreach to its staff working at or on fixed facilities, field programs, 
drainage facilities, contracted activities, and leased facilities within its jurisdiction to ensure that 
they are informed of their responsibilities with respect to water quality.  This outreach has 
included holding workshops, distributing posters, fact sheets, and signage, etc.   A summary of 
the County’s outreach efforts is presented below. 

 
2007-08 Summary of Printed Material Distribution to County Staff 

 
Poster, Brochure, or Fact Sheet 
Title/Subject 

Number 
Distributed 

Distribution Method(s) and 
Location(s)  

Earth Day flyer  1,260 
Distributed with paychecks to all 
OC Public Works Employees for 
Earth Day 

Fullerton Creek Coastal Cleanup 
Day Flyer  1,260 

Distributed with paychecks to all 
OC Public Works Employees for 
Coastal and Inner Coastal & 
Watershed Cleanup Day 

Total number of outreach 
materials distributed during the 
reporting period: 

2,520 

 
The County’s website, www.ocwatersheds.com, is listed as a resource material on all training 
material for County personnel.  BMP Fact Sheets are printed from the webpage as needed. The 
‘Stormwater 101” video and associated training materials are also available on the website for 
use by supervisors for training.  
 
During the previous reporting period, a total of 39,810 outreach materials were distributed to 
County staff compared with 2,520 this reporting period. The decrease is due to the fact that 
materials are available to download or order from the website and County staff now utilizes the 
website resource more frequently. 

 
C-5.7   Environmental Performance Report 
 
The Environmental Performance Report (EPR) provides information on facility activities during 
the year for use in evaluating the municipal activity efforts and preparing the annual PEA.  The 
report demonstrates a commitment to pollution prevention and source reduction by providing 
an iterative evaluation and corrective action management process. This EPR process 
emphasizes: 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 
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Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports are completed each year by the County from 
inspection forms for each inventoried municipal fixed facility. For the current reporting period, 
113 EPR forms were returned from fixed facilities. The number of completed forms from fixed 
facilities during the previous reporting period was 112 EPR forms.  
 
The focus of the 2008-09 reporting period will continue to be on conducting inspections of all 
high priority fixed facilities with previously identified issues and field programs utilizing OC 
Public Works inspectors in order to meet permit requirements, and provide guidance and 
additional training in inspection and reporting procedures to facility site managers and field 
supervisors.   
 
Internal training programs are provided to County staff on an ongoing basis. Training during 
2008-09 will focus on newly assigned staff. 
 
C-5.8   Municipal Facility Highlights 
             
Dana Point Harbor 

Dana Point Harbor has become a model for other harbors in the State to follow in protecting 
water quality. Staff from the County’s Dana Point Harbor Department provided expertise and 
assisted with the development of the California Coastal Commission produced California 
Clean Marina Toolkit, which can be downloaded at: 
http://www.coastal.ca.gov/ccbn/toolkit/marina-toolkit.pdf 
 
Dana Point Harbor is now a certified “Clean Marina” and has continued to make water quality 
a top priority by instituting a number of programs and projects, including:  
 

• Established recycling/disposal program for oil, oil filters, automatic transmission fluid, 
engine anti-freeze/coolant, batteries and bilge pads 

• Coordinated sewer lateral cleaning program with main line cleaning; lateral lines are 
cleared into the main prior to main line cleaning  

• Installed water saving irrigation systems and lowering of planter soil levels to reduce 
runoff and prevent sediment discharge 

• Implemented daily testing of vessel pump out stations  
• Established recycling program for monofilament line 
• Located pet waste dispensers with bags throughout the harbor area 
• Purchased a pressure washer /vacuum system to clean walkway and trash areas  
• Implemented vessel inspection program to insure holding tank and connections/valves 

are operating properly to prevent spills 
• Replaced sand at Baby Beach and instituted daily collection of bird waste from the beach  

to reduce bacteria loading 
 

C-5.9   2007 Santiago Fire  
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The Santiago Fire began near the border of Santiago and Silverado Canyon at 5:55 PM on 
October 21, 2007. The blaze burned approximately 28,445 mostly undeveloped acres, and 
impacted the unincorporated communities of Santiago Canyon, Silverado Canyon, Live Oak 
Canyon, Modjeska Canyon, and Trabuco Canyon. The fire was not fully contained until 
November 9, 2007. 
 
The fire itself devastated the vegetation in these rural canyon areas and destroyed several 
homes and structures. Once the fire was contained, the real challenge for the County lay in 
preparing its own infrastructure and assisting residents with preparations for the inevitable 
winter rains the constant threat of mud and debris flows they would bring with them. To that 
end, the County worked throughout the winter and into the spring making sure roadways, 
drainage conveyances, and flood control retarding basins were protected and free and clear of 
mud and debris from hillsides that had been stripped bare of vegetation.  
 
While protection of residents and their property was the County’s number one priority, 
protection of the beneficial uses of receiving waters was also important to the County. The 
water body that was most impacted by ash/debris and sediment runoff was Santiago Creek, 
which drains into Irvine Lake before continuing on to the Santa Ana River. On the Irvine side of 
the foothills, within the Newport Bay Watershed, OCFCD’s nine foothill basins did an excellent 
job of protecting downstream receiving waters. The County worked closely with Regional 
Board Staff to monitor burn areas and impacts to receiving waters throughout the winter of 
2007-08. The following is a chronology of these coordination efforts: 

• Friday, November 2, 2007 – Inspected construction sites in the City of Irvine 
impacted by the fire with Santa Ana Regional Board Staff. 

• Monday, November 5, 2007 – Inspected all nine OCFCD Foothill Retarding Basins 
with Santa Ana Regional Board Staff. 

• Wednesday, November 7, 2007 – Performed impact assessment of Santiago Fire burn 
areas with Santa Ana Regional Board Staff. 

• Saturday, December 1, 2007 – Performed impact assessment of Santiago Fire burn 
areas during storm event with Santa Ana Regional Board Staff. 

• Thursday, December 6, 2007 – Pre-storm event coordination meting with Santa Ana 
Regional Board Staff and Cities of Irvine and Lake Forest. 

• Friday, December 7, 2007 - Performed impact assessment of Santiago Fire burn areas 
during storm event with Santa Ana Regional Board Staff.  

• Wednesday, December 12, 2007 - Performed impact assessment of Santiago Fire burn 
areas during storm event with Santa Ana Regional Board Staff and The Irvine 
Company. 

• Tuesday, January 15, 2008 – Meeting with OC Parks and Santa Ana Regional Board 
Staff to discuss erosion control measures for burn areas within County Regional 
Parks. 

0037926



 

SECTION C-5, Municipal Activities       
  

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Municipal Activities C-5 -13 

• Thursday, May 22, 2008 – Performed impact assessment of Santiago Fire burn areas 
during storm event and reported findings that evening to Santa Ana Regional Board 
Staff. 

• Friday, May 23, 2008 - Performed impact assessment of Santiago Fire burn areas 
during storm event with Santa Ana Regional Board Staff. 

After the May 23rd, 2008, impact assessment, which followed a particularly intense storm event, 
an e-mailed report to the Executive Officer of the Santa Ana Regional Board by Board Staff 
stated the following:  

“From what I observed, the County's response to the recent deluge yesterday and today, was 
extensive and effective. Most of the BMPs installed prior this past rainy season held up as they 
were engineered to do. Those BMPs that failed during the unprecedented amount of rainfall in 
the burn areas, were either quickly repaired and/or fortified. 

I was thoroughly impressed by the actions taken by County staff in implementing mitigative 
measures at these sites.” 
 
C-5.10 Municipal Activities Program Modifications  
 
As the last step in the PEA, the County has evaluated the results of the program effectiveness 
assessment for this section to determine if any program modifications are necessary in order to 
comply with the Third Term Permits. Based on the County’s own evaluation and the results of 
the evaluation of the County’s Municipal Activities Program by the US EPA Region IX 
contractor in September of 2007 (See discussion and report in Section C-2), some modifications 
were necessary. The County has taken the following steps to address issues identified at the 
facility in the evaluation report: 

• Removed material stockpiles from the drainage path near the creek; 

• Installed perimeter control BMPs for sediment control; 

• Secured the portable toilet;  

• Provided a chemical waste storage area.  

Additional measures taken included: 

• Placed fencing around the trash storage areas to contain trash;  

• Installed a camera to better control the area. 

During the 2007-08 reporting period, the County underwent a major departmental 
reorganization. As a result, the County has performed an update of its Local Implementation 
Plan (LIP) to reflect these changes. The updated 2008-09 LIP is being submitted separately from 
this PEA. 
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Attachment C-5.1 Traditional Municipal BMP Programs  
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activities BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis for Section 5.4 of the 2003 DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
 
C-5.A.1 Litter Control 
 
The County uses the following practices to ensure litter control: 

 

Litter Ordinance  Public Trash Receptacles  

Clean-Up Programs: 
Channel floatable 

trash pick up 
 

Special/Bulky Item 
Pickups  

Two per year by OC 
Waste & Recycling 

 

Other: (specify) 
Weekly arterial roadway inspections, 

removal as needed 
 

 
 
C-5.A.2      Solid Waste Collection 
 
The total quantity of solid waste collected by trash haulers in unincorporated Orange County 
communities during the reporting period is estimated to be 122, 521 tons.  Annual totals for the 
last four reporting periods are reported below: 
 

Reporting Period: 2004-05 2005-06 2006-07 2007-08 

Tons: 155,293 167,035 153,790 122,521 

 
A slight downward trend suggests that residents are changing behavior and reducing the 
amount of solid waste that must be disposed of at landfills. A decrease in solid waste generated 
is a positive outcome in that there is less potential for litter and debris to end up in the 
stormdrain system.   
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C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 

2007-08 Summary of Drainage Facility Maintenance 
 

Maintenance Activity 2003-04 2004-05 2005-06 2006-07 2007-08 

Total Length of Channel/Pipe Cleaned 29 miles 78 miles 26 miles 51 miles 51.25 miles 

Total Number of Catch Basins in 
Unincorporated County 2,353 2,353 2,353 1,697 1,469 

Total Number of Catch Basins Cleaned 
in Unincorporated County   1,485 1,835 2,119 1,525 1,422 

Percentage of Catch Basins Cleaned 
(100% are inspected annually) 63% 78% 90% 90% 97% 

 Total Volume of Debris/ 
Material Removed   36 tons 36 tons 117 tons  586 tons 313 Tons 

By Hand Crews % 98% 83% 10% 29% 88% 
Catch 
Basin 
Cleaning By Vacuum 

Truck/Equipment % 2% 17% 90% 71% 12% 

Total Volume of Debris/ 
Material Removed   427 tons  135 tons 20 tons 29 tons 

(wet) 
16 Tons 

(wet) 

By Hand Crews % 75% 0% 0% 20% 100% 
Trash/ 
Debris 
Barriers By Vacuum 

Truck/Equipment % 25% 100% 100% 80% 0% 

Total Volume of Debris/ 
Material Removed   

458 tons 
(wet) 

426 tons 
(wet) 

17 tons 
(wet) 

53 tons 
(wet) 

413 Tons 
(wet) 

By Hand Crews % 75% 50% 30% 22% 3% 

 
 
Pump 
Station 
Cleaning 
 

By Vacuum 
Truck/Equipment % 25% 50% 70% 78% 97% 

Total Volume of Debris/ 
Material Removed   

58 tons 
(wet) 

53 tons 
(wet) 

14 tons 
(wet) 

7 tons 
(wet) 

47 Tons 
(wet) 

By Hand Crews % 0% 0% 0% 0% 0% 
Vault 
Cleaning 

By Vacuum 
Truck/Equipment % 100% 100% 100% 100% 100% 

Total Volume of Debris/ 
Material Removed   

104 tons 
(wet) 

98 tons 
(wet) 

6 tons 
(wet) 

6 tons 
(wet) 

28 Tons 
(wet) 

Dry 
Weather  
Diversions By Hand Crews % 75% 50% 30% 100% 0% 
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Maintenance Activity 2003-04 2004-05 2005-06 2006-07 2007-08 

  By Vacuum 
Truck/Equipment % 25% 50% 70% 0% 100% 

 
The data presented from drainage facility maintenance over the last five reporting periods 
indicates a substantial reduction in (CASQA Outcome Level 4) solid debris. The amount of solid 
debris collected by the County’s in-stream trash/debris barriers has declined from 497 tons in 
2003-04 to 16 tons this past reporting period. This points to the effectiveness of source control 
BMPs such as street sweeping and catch basin cleaning as well as changes in public behavior 
brought about by increased awareness.  

 
2007-08 Summary of Diversions of Dry Weather Flows to Sanitary Sewer 

 
Costs For Diversion 

Date 
Started Channel Name Location of 

Diversion Construction Per 
Gallon 

Flow Diverted 
Average Gallons 

per Day 
 

E01PS3 
Santa Ana River 

Fountain 
Valley $0.75 Million $0.000625  

164,184 

D03PS1 
Greenville-Banning 
Channel 

Costa Mesa $1.4 Million $0.000778 438,645 

D02PS1 
Talbert Channel 

Huntington 
Beach $1.4 Million $0.00233 58,435 

Diversions 
are now 
operated 
year round 
during dry 
weather. 

D01PS1 
Huntington Beach 

Huntington 
Beach $0.26 Million $0.000433 90,647 

Total Gallons Diverted  
(in millions) 

2003-04 2004-05 2005-06 2006-07 2007-08 

N/A 200 327 342 275 

 
The four dry weather diversion dams operated by the County have proven to be effective 
structural urban runoff BMPs that have helped protect receiving water quality (CASQA Level 6 
Outcome). Since the implementation of the diversions, the number of beach closures per year in 
Orange County has steadily declined while the percentage of beaches that receive A and B 
grades in the Heal the Bay Annual Beach Report Card has steadily increased. The 2007-08 
Annual Beach Report Card reported that Orange County beaches received an A or B grade 96% 
of the time during the AB411 (summer) season and 93% of the time during year round dry 
weather. Both of these were well above the State average. Compared to just 78% and 72% 
respectively for 2003-04, this is a significant improvement. It should also be noted that the 
diversions act as a last line of defense should any sanitary sewer overflows or other pollutant 
releases reach the stormdrain system.  
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The decrease in the total gallons diverted from 342 million in 2006-07 to 275 this past reporting 
period is an encouraging indicator that less runoff is ending up in the stormdrain system during 
periods of dry weather.  
 
C-5.A.4 Catch Basin Stenciling  
 
The total number of catch basins re-stenciled this reporting period:   293 
 
The percentage of catch basins re-stenciled this reporting period:   20% 
 

Type of Application(s) Used % Used 

Spray Paint 0% 
Curb Markers  100% 
Heat Application 0% 
Adhesives 0% 
Other: (specify) 0% 

 

Phrase Used  Color Scheme Used  

No Dumping Drains To Ocean  Blue Letters on White Background  
  Black Letters  
Other: (specify)  Other: (specify)  

 
No volunteers were used to perform stenciling.  

 C-5.A.5 Street Sweeping                                                                                                                                                 
 
Total curb miles swept (2007-08):   5,746 
 
Was new street sweeping equipment purchased or new contracts established for said services? 
 
Yes   No  
 
The following is a summary of the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

2007-08 Summary of Street Sweeping Activities 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush                              2 
Vacuum                              0 
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Brush assisted                              0 
Regenerative Air                              0 
Other: (specify)                              0  

 
Summary of Street Sweeping Activities 

(Continued) 
 

Period Sweeping Frequency            
(i.e. 2 times per month) 

Total Weight 
Collected  (tons) % Soil % Leaves % Trash/ 

Debris 

2007-08 Residential 2 times per 
month 776.49 30 40 30 

Industrial 2 times per 
month 74.72 39 58 3 

2006-07 
Residential 2 times per 
month 423.42 39 58 3 

Industrial 2 times per 
month 218.22 39 58 3 

2005-06 
Residential 2 times per 
month 654.68 39 58 3 

Industrial 2 times per 
month 218.22 39 60 1 

2004-05 
Residential 2 times per 
month 654.68 39 60 1 

2003-04 2 times per month 834 38.9 60.7 0.4 
 
How is the % determined?  Estimates    Studies     
 

Additional Information Yes No 

Parking restrictions for street sweeping?   

Activities monitored for adherence to manufacturer’s specifications 
for optimal equipment performance?    

     If yes, how often?                                                                            Annually 
Are streets inspected for sweeper effectiveness?   

    If yes, how often?                                                                            Weekly 
    If yes, by what means?                                                           Sweeper is Followed by 

inspector 
 
C-5.A.6 Household Hazardous Waste Collection  
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The County operates four Household Hazardous Waste Collection Centers which are open five 
days a week for approximately 250 days a year (closed holidays and rainy days). In January 
2006, the permanent Centers implemented collection of all electronics, any item that contained a 
circuit board and/or batteries for disposal through recycling.  
 
OC Waste & Recycling initiated a Door-to-Door Collection Program in April 2007 for 
homebound residents unable to transport their waste to a permanent Household Hazardous 
Waste Collection Center. The Program is limited to five pickups per month. During the 
reporting year sixty residents were served which is an increase over the fifteen residents served 
during 2006-07. 
 
No one-day toxic or household hazardous waste collection day events were held during 2007-
08. 

Household Hazardous Waste Collection Centers Totals 

Category Type of Waste Amount of Waste Collected (lbs) 

Flammable Solid/Liquid 827,052 (w/MEP) 
Bulked Flammable Liquids 0 
Oil-Based Paint 1,178,068 (w/MEP) 
Poison (Excl. aerosols) 242,364 (w/MEP) 

1. Flammable & 
        Poison 

Reactive &  Explosive 175 
Inorganic  29,468 (w/MEP) 2. Acid 
Organic Acid 29,234 (w/MEP) 
Inorganic Base 16,725 (w/MEP) 3. Bases  
Organic Base 41,796 (w/MEP) 
Neutral Oxidizer 14,670 (w/MEP) 
Organic Peroxides 110 
Oxidizing Acid 7,504 (w/MEP) 

4. Oxidizer 

Oxidizing Base 8,378 (w/MEP) 
PCB Containing Paint 0 5. PCB-containing 
Other PCB Waste 6,572 
Corrosive Aerosols (included with flammable) 4,314 (w/MEP) 
Flammable Aerosols 139,511 (w/MEP) 

6. Aerosols 

Poison Aerosols (included with flammable)  4,942  (w/MEP) 
5.    Reclaimable Antifreeze 83,548  (w/MEP) 
 Car Batteries 495,800 
 Fluorescent Bulbs 30,625 
 Latex Paint 1,456,892 (w/MEP) 
 Motor Oil/Oil Products 371,752 (w/MEP) 
 Oil Filters 14,800 
 Mercury (Metallic) 460 
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Category Type of Waste Amount of Waste Collected (lbs) 

Medical Waste (included with poison) 
Household Batteries 131,920 

6.    Other 
 

Other  
8. Asbestos  0 

Grand Total Collected (2007-08) 5,136,680  lbs. (all w/MEPs) 

Totals from Previous Four Reporting Periods 

2003-04 2004-05 2005-06 2006-07 

5,741,526 6,303,938 lbs. 7,643,282 lbs. 8,241,298 lbs. 

 
Does the County have or participate in a used oil grant? 
 
Yes   No  

 
What is the time frame covered by the grant? 
 
Begins:  7/01/07 
Ends:   6/30/08 
 
Has the amount of oil that has been collected as a part of the used oil grant been quantified? 
 
Yes   No  
 
The amount collected for the past five reporting periods is presented in the table below. 
 

Reporting 
Period Type of Waste Waste Volumes Collected (specify units) 

Used Motor Oil/Used Oil 
Products 138,140 gallons 

2007-08 
Oil Filters 8,370 filters 
Used Motor Oil/Used Oil 
Products 148,494 gallons 

2006-07 
Oil Filters 16,424 filters 
Used Motor Oil/Used Oil 
Products 875,617 gallons 

2005-06 
Oil Filters 296,464 filters 

2004-05 Used Motor Oil/Used Oil 
Products 653,848 gallons 
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 Oil Filters 57,817 filters 
Used Motor Oil/Used Oil 
Products 61,330 gallons 

2003-04 
Oil Filters 49,064 filters 

 
 
The State Integrated Waste Management Board (CIWMB) has changed its regulations on 
quantifying used oil and filters several times. In the 2003-04 reporting year the CIWMB counted 
only Do-It-Yourself (DIY) quantities of oil and filters. In 2004-05 the Board reversed itself and 
allowed all used oil and filters to be counted including oil from HHHW Collection Centers, DIY 
and certified collectors (Jiffy Lube, etc.). The CIWMB again reversed itself, and only DIY 
quantities were counted in 2006-07 and 2007-08.  
 
The data collected is from participating jurisdictions within the County’s regional program and 
unincorporated areas. Many cities implement their own used oil and filter recycling program.  
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ATTACHMENT C-5.2  

A.   Fertilizer Management 
 

 County 
personnel 

Contractor Both 

1. Who applies fertilizers?    

2. Who determines which type of fertilizer to use?    

3. Who determines fertilizer application rates?    

4. Who determines the timing of fertilizer 
applications?    

5. Who determines application methods of fertilizers?    

6. Who stores the fertilizers?    

 
7. Are slow-release fertilizers utilized? 
 
Yes   At some facilities No      
 
8. Are fertilizer applications based on results from soil analyses? 
 
Yes   At some facilities No    
 
 8(a). If yes, indicate how often.  

 
1 time per year  prior to application    
Other: Various frequencies depending on contractor 

 
9. Do you calibrate the spreader used to apply the fertilizer? 
 
 Yes    No  
 
 9(a). If yes, indicate how often. 

 
1 time per year  Prior to application    
Other: Varies by contractor 

 
9(b). How is calibration done? Estimate per square footage  

 Setting on bag  
 Other: Contractor determines  
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10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year? 
 
Yes  No  
 
11. How do you typically clean up small spills of fertilizers? 
 
Sweep up   Blow away   Wash away   
 
12. For 2007–08, how many acres of land were treated with fertilizers?  873 acres  
 

Fertilizer Analysis 

Brand Name Nitrogen Phosphorus Potassium Total Amount 
Applied (lbs.) 

Turf Supreme 16 6 8 19,172 

Best Turf Supreme 16 6 8 10,200 
Tremec Turf 16 6 8 25 
Super Turf 16 6 8 10,000 
Turf Gro 16 6 8 150 
United Professional 16 6 8 1.3 
Nitra King 16 6 8 250 
Nitra King 21 4 4 15 
Nitra King 22 3 9 600 
Turf Supreme 16 16 10 750 

Best (for conifers) 19 6 12 50 

Turf Royal 21 7 14 2,800 

Extra Super Turf 20 10 10 2,000 

Best Products 16 16 16 22 

Lesco 15 15 15 6,000 
Grow More 20 20 20 5,200 
Super Turf 20 10 10 2,000 
Bandini 5 5 0 50 
Best Triple Pro 15 15 0 200 
Miracle Gro 15 30 15 0.25 
Scotts Turf Builder 27 3 4 20 
Scotts Turf Builder with 28 3 3 20 

0037940



 

Attachment C-5.2, Fertilizer, Pesticide, and Integrated Pest Management (IPM)   
  
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Attachment C-5.2 C-5.2-3 

Weed Control 
Scotts Turf Builder 29 2 4 10 
Kellogs 25 5 5 3,000 
Sulfate of Ammonia 21 0 0 2,050 
Sulfate of Potash 0 0 50 200 
Triple Super Phosphate 0 45 0 200 
Ammonium Phosphate 16 20 0 4,000 
UREA 46 0 0 2,000 
Gro-More Greenhouse 
Fertilizer 20 20 20 235 

Best Triple Pro 15 15 0 25 
Bayer Rose Garden 12 18 0 2.5 
Bio Flora Dry Crumbles 6 6 5 2,250 

Total lbs. Fertilizer Applied 73,498.05 

Lbs. Fertilizer per Acre 84 

Lbs. Fertilizer per Acre – Previous Four Reporting Periods 

2003-04 2004-05 2005-06 2006-07 

117 109 107 118 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Other Nutrients and Soil Amendments 

Name Total Amount Applied  

Humega (humic acid 4%) 120 pounds 

Dynamega 60 gallons 

Atlas Fish Emulsion 25 gallons 

E-Z Green Chicken Manure 38,000 pounds 

Soil Buster/Gypsum 1,800 pounds 
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B. Pesticide Management 
 
1. Do you monitor for any pests? 
 
Yes    No  
 1(a). If yes, what method do you utilize? 
 

Presence/absence   Visual Counts   Symptoms/signs  
 Other: Inspections 
 

1(b). If yes, which pests do you monitor for? (Check all that apply.) 
 
 Vertebrates: Gophers   Rabbits   Ground squirrels      
 Other: Rats 
  

Insects/Mites: Ants    Aphids    Whiteflies    Spider mites    Psyllids  
Other: Fire ants, bees, wasps 

  
 Weeds: Grasses  Broadleaf  
 

Diseases: Leaf  Root  Whole Plant     
 
2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 
 
Yes   No  
 
3. How do you identify pests? (Check all that apply.) 
 
Books/magazines  Ag. Commissioner          UC Cooperative Extension  
  
Internet    Pest Control Advisor    Own Experience     
 
Other: Horticulturist, arborist, or Vector Control 
 

4. Who applies the following in your jurisdiction? City Personnel Contractor Both 

Insecticides/miticides    

Herbicides    

Fungicides    

Molluscides (i.e. snail baits)    
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5. Who determines the type of pesticide to apply?    

6. Who conducts periodic inspection and cleaning 
of pesticide application equipment?    

7. Who conducts periodic inspection of pest 
control crew activities?    

8. Who stores the following types of pesticides? 

Insecticides/Miticides    

Herbicides    

Fungicides    

Molluscides (i.e. snail baits)    

 
 

County Pesticide Application- Supervisor Information Number 

9. How many people under your supervision apply or 
handle pesticides?  13 

10. How many of these have Qualified Applicators 
Licenses or Certificates from the state? 13 

11. How many have been formally trained in pesticide 
safety? 13 

 
The information provided in the above table applies only to OC Public Works/O&M 
applicators who apply pesticides to storm channels, County Regional Park Lakes and some 
County parks. 
 
12. Do you calibrate the equipment used for the application of pesticides? 
 
Yes    No  

 
12(a).  If yes, indicate how often:  Varies by applicator 
     
12(b). If yes, indicate how calibration is performed: Varies by applicator  
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13. Do you have written procedures in place to deal with pesticide spills? 
 
Yes    No  
 
14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 

year? 
 
Yes    No  
 
   
15. How do you typically clean up small spills of pesticides? 
 
Contain/Absorb    Sweep    Wash  
 
16. What do you do with left over pesticide from an application? 
 
Store for next job  Dispose of pesticide by spraying on appropriate location   
 
17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 
 
Site of application   Own facility  Note: Varies with applicator 
 
18. Where do you clean vehicles used to transport pesticides? 
 
Own facility    Commercial facility    Application site    Note: Varies with applicator 
 
19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 
 
Sweep/Blow  Wash  Nothing  Note: Varies with applicator 
 
20. For 2007-08, how many acres of land were treated with pesticides?  6019 acres  
 

21. How many acres was each of these types of pesticides applied to? Total Acres 

Insecticides/miticides 721.5 

Herbicides 5499.8 

Fungicides 20 

Molluscides (i.e. snail baits) 2.9 
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2007-08 Summary of Pesticides Applied to County Property 
 

Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

Round Up Pro  348-04-001 49 241.5 Gal.   X  
Round Up Pro 524-308A 41 6 Gal.   X  
Round Up 524-415 41 260.8 Gal.   X  
Round Up Super 
Concentrate 

71995-25 50.2 10 Gal.    X 

Fusilade II 10182-393 25 4 Qt.   X  
Fusilade 10182-104 13 32 Oz.     
Fusilade 10182-67-104 20 6 Oz.     
Fumitoxin:Aluminu
m Phosphide 

5857-1 55 5.1 Gal. X    

Fumitoxin 5857-1-ZB 55 68.3 Lb. X    
Fumitoxin 72959-1  80 Tabs X    
Fumitoxin 72959-2  36 Oz. X    
Fumitoxin:Aluminu
m Phosphide 

5857-1 60 6 Lb. X    

Diphacinone 36029-50004-AA 1 755.2 Lb.   X  

Dragnet SFR 297-3062 36.8 149 Oz.   X  
Glyphosphate 
T&O 

73320-6 41 1 Gal.   X  

Glyphosphate 524-517 41 50 Gal.    X 
Reward  100-1091 37.3 1.1 Gal.     
Reward 101-353-2A 36.4 553.2 Qt.  X   
41-A 2839-50021-AA 30 18 Oz.   X  

Aquamaster 524-343-AA 46.2 4 Gal.   X  
Landmark MP 352-621 50 8909.28 Pk.   X  
Oust 352-401-ZA 75 30.5 Oz.   X  
Pathfinder II 62719-176-ZA 13.6 718.2 Qt.   X  
Stalker 241-398-AA 27.6 117 Qt.   X  
Telar 352-404-ZC 75 787.7 Oz.   X  

Zinc Phosphide 12455-17-AA 1 596.5 Oz.  X   

0037945



 

Attachment C-5.2, Fertilizer, Pesticide, and Integrated Pest Management (IPM)   
  
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Attachment C-5.2 C-5.2-8 

Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

Razor Pro 228-366 41 2022 Gal.   X  
Chloropicin PC Code 081 501 94 1 Oz. X    
Pendulum 
Aquacap 241-416 38.7 177 Qt.   X  

Transline 62719-259 40.9 1321 Oz.   X  
Transline with 
Telar 

 2 588 Oz.     

Aqua Neat 228-365-AA 53.8 8259.45 Qt.   X  

Vikane 62719-4-ZA 100 11 Lb. X    
Poast 17969-58 18 1 Pint X    
Goal 1.3E 707-174 23 5 Pint  X   
Treflan 62719-118 43 1 Pint   X  
Termidor SC 7969-210 9 30 Gal.   X  
Malathion 55 34704-3 55.2 2 Pint   X  
Habitat 81510-83-0 28.7 135.6 Qt.   X  
Orthene 75 59639-26 75 1 Lb.    X 
Cutrine Copperas 8959-10AA 9 85 Gal.   X  
Gourmet Ant Bait 73766-2 2 5 Stations X    
Rodeo 348-04-001 53.5 2 Gal.    X 
Ultra 90 17454-50021-AA 90 8004.62 Qt.   X  
PCQ Pelleted 
Rodent Control 

12455-5000-3AA 0.01 1120 Lb.   X  

PCQ Pelleted 
Rodent Control 

12455-50003-AR 0.01 26 Lb.   X  

Weedar 71368-1 46.8 185.5 Qt. X    

Glyphos Star Pro 42750-61 49 20 Gal.    X 
Strychnine 36029-50005 2 1 Lb. X    
Strychnine 36029-50005 3 0.9 Lb. X    
Strychnine 36029-50005 4 1 Lb. X    
That’s It 9002-91-9 4 5 Lb.    X 
MAKI 7173-202 0.005 75 Lb.   X  
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Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

Tengard  36 8 Oz.     
Surflan AS 62719-113 40.4 2.3 Gal.   X  
Lontrel 62719-305 40.9 1 Gal.   X  
Dursban Pro 62719-166 23.5 2 Gal.   X  
Proxy 432-1230 21.7 3.1 Gal. X    
Primo Maxx 100-937 11.3 50 Oz.   X  
Daconil ZN 50534-209-100 46 8 Gal.   X  
Heritage 100-1093 50 5 Lb.   X  
Protect 1001-77 75 144 Lb.   X  
Compass 432-1371 50 7.5 Lb.   X  
Terraclor 400-399 75 100 Lb.   X  
Medallion 100-769 50 2.5 Lb.   X  
Delta Gard 432-835 4.75 40 Oz.   X  
 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away 
from reliance on pesticides, and toward an integrated approach of using pesticides only when 
indicated by monitoring in addition to using environmentally friendly pest control techniques 
when possible. 
 
1.  Do you have a written Integrated Pest Management (IPM) policy? 
  

Yes   No  
 
2.  Do you regularly monitor for pests? 
 

Yes   No  
 
3.  Do you keep records of pest occurrences or actions taken to correct a problem? 
 

Yes   No  
 
4. When pesticides are used, do you primarily use those with the signal word “Caution”? 
 

Yes   No  
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List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply: 
 

Weeds Diseases Insects 

 Hand weeding/hoeing  Irrigation  Biological control 

 Mulch for suppression  Plant selection  Plant selection 

 Fabric for suppression  Pruning  Pruning 

 Adjust mowing height  Fertilization  Physical removal 

 Improve drainage (wet areas)  Landscape design  Landscape design 

 Flaming 

 Landscape design 

 Other: Beehive removal with 
chemicals   
          

 
6. Do you have a designated IPM contact for your jurisdiction?  Yes   No  
 
 6(a). If so, please list the contact’s name and number: 

Adam Ontiveros (714) 567-6236 
   Don McPeck (714) 567-6275 
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2007- 08 LIP

Facility Name                         Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

San Diego Region 
County Parks

RDMD - HBP - Laguna Niguel Regional Park 60160 28241 La Paz Road Laguna Niguel yes Aliso Creek High

RDMD - HBP - Salt Creek Beach 60175 Selva Road/Pacific Dana Point yes Dana Point Coastal Streams High

RDMD/HBP - Aliso & Woods Canyon  Reg. Pk60240 28373 Alicia Parkway Aliso Viejo yes
Aliso Creek, Laguna Coastal 
Streams High

RDMD/HBP - Poche Beach 70380 Camino Capistrano/PCH Dana Point yes San Clemente Coastal Streams High

RDMD/HBP - Capistrano Bch. Reg. Park 70390 35005 Beach Road Dana Point yes
San Clemente Coastal 
Streams High

RDMD/HBP - 1000 Steps Beach 90637 31967 S Pacific Coast Highway Laguna Beach yes  Dana Point Coastal Streams High

RDMD/HBP - Aliso Beach 90603, 90642 31131 S Pacific Coast Highway Laguna Beach yes Aliso Creek High

RDMD - HBP - O'Neill Regional Park 70400 30892 Trabuco Canyon Road Trabuco Canyon no Aliso Creek & San Juan Creek Low

RDMD - HBP - Caspers Wilderness Park 60180 33401 Ortega Highway San Juan Capistrano no  San Juan Creek Low

*RDMD - HBP - Laguna Coast Wilderness Pa 60390 20101 Laguna Canyon Road Laguna Beach yes Laguna Coastal Streams High

RDMD - HBP - Thomas Riley Wilderness Park60350 30952 Oso Pkwy. Coto de Caza no San Juan Creek Low

DPHD - Sailing & Event Center 60196-60198 34451 Ensenada Dana Point yes Dana Point Coastal Streams High

Harbor 

RDMD/HBP - Dana Point Harbor 85758 34551 Casitas Place Dana Point yes Dana Point Coastal Streams High

DPHD - Dana Point Harbor Patrol 90604 25005 Dana Point Harbor Drive Dana Point yes Dana Point Coastal Streams High

Corporate Yards

HBP - South Coastal Ops Maintenance Yard 30330 34551 Puerto Place Dana Point yes Dana Point Coastal Streams High

RDMD-Capistrano Ops Yard 30323-30326 34102 Del Obispo San Juan Capistrano yes San Juan Creek High

South County Repair Facility/Transportation S90655 30102 Pacific Island Drive Laguna Niguel no Aliso Creek High

Portola Pit 20483 El Toro Road Lake Forest no Aliso Creek High

Facility Physical Address Information 

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2007- 08 LIP

Facility Name                         Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

San Diego Region Continued 

Landfills/Household Hazardous Waste Collection Sites

**Prima Deshecha Landfill/Household Haz. W 90217 La Pata San Juan Capistrano no San Clemente Coastal Streams High

Parking Lots

DPHD - Parking lot at North Shore Doheny Bc85757 Puerto Place Dana Point yes Dana Point Coastal Streams High

Detention Facility

Probation - Joplin/Rancho Potrero 70125, 26 19480, 86 Rose Canyon Road Trabuco no San Juan Creek Low

Probation - Los Pinos 39251 Ortega Highway Elsinore no San Juan Creek Low
Public Building

OCPL - Library #73/Aliso Viejo 90936 1 Journey Street Aliso Viejo no Aliso Creek Low

OCPL - Library #11/Laguna Beach 90938 363 Glenneyre Street Laguna Beach no Laguna Coastal Streams Low

OCPL - Library #13/Dana Point 90966 33841 Niguel Road Dana Point no Dana Point Coastal Streams Low

OCPL - Library #70/Laguna Niguel 90971 30341 Crown Valley Parkway Laguna Niguel no Aliso Creek Low

OCPL - Library #71/Rancho Santa Margarita 90973 30902 La Promesa Rancho Santa Margarita no San Juan Creek Low

OCPL - Library / El Toro 24672 Raymond Way Lake Forest no Aliso Creek Low

South Justice Center/PD/Sheriff/Parking 85605 30143 Crown Valley Parkway Laguna Niguel no Aliso Creek Low

Sheriff - Southwest Substation 92127 11 Journey Aliso Viejo no Aliso Creek Low

DPHD - Department Offices 24650 Dana Point Harbor Drive Dana Point yes Dana Point Coastal Streams High

Other

Sheriff - (Ortega) Comm. Radio Facility 29862 Ortega Highway San Juan Capistrano no San Juan Creek Low

* Park extends into and is also listed in the Santa Ana Region, Los Trancos/Muddy Creek Watershed 

* *Active landfill also listed in the Industrial Inventory

San Diego Watersheds
Laguna Coastal Streams
Aliso Creek
Dana Point Coastal Streams
San Juan Creek
San Clemente Coastal Streams
San Mateo Creek

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2007- 08 LIP

Facility Name                         Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Santa Ana Region

County Parks, Cemeteries and Historical Sites

*Laguna Coast Wilderness Park 60390 20101 Laguna Canyon Road Laguna Beach yes Los Trancos/Muddy Creek High

RDMD - HBP - Mile Square Regional Park 60105 16801 Euclid Fountain Valley no Huntington Harbor Low

RDMD - HBP - Mason Regional Park 60130 18712 University Drive Irvine yes Newport Bay High

RDMD - HBP - Talbert Nature Preserve 60140 1299 Victoria Street Costa Mesa no Santa Ana River Low

RDMD - HBP - Santiago Oaks Regional Park 60150 2145 N Windes Drive Orange no Santa Ana River Low

RDMD - HBP - Craig Regional Park 60190 3300 State College Boulevard Fullerton no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Ralph B. Clark Regional Park 60220 8800 Rosecrans Avenue Buena Park no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Peters Canyon Regional Park 60360 8548 E Canyon View Avenue Orange no
Santa Ana River & Newport 
Bay Low

RDMD - HBP - The Helena Modjeska House 60230 29042 Modjeska Canyon Road Modjeska no Santa Ana River Low

RDMD - HBP - Modjeska Wilderness Preserve 29456 Modjeska Canyon Road Modjeska no Santa Ana River Low

RDMD - HBP - Irvine Ranch HQ Historic Park 60300 13042 Old Myford Road Irvine no Newport Bay Low

RDMD - HBP - Irvine Regional Park 70312 1 Irvine Park Road Orange no Santa Ana River Low

RDMD - HBP - Carbon Canyon Regional Park70440 4422 Carbon Canyon Road Brea no Santa Ana River Low

RDMD - HBP - Yorba Regional Park 70450 7600 E La palma Avenue Anaheim no Santa Ana River Low

RDMD - HBP - Heritage Hill 90622 25151 Serrano Road El Toro no Newport Bay Low

RDMD - HBP - George Key Ranch 90627 625 W Bastenchury Placentia no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Ramon Peralta Adobe 90631 6398 Santa Ana Canyon Road Anaheim no Santa Ana River Low

RDMD - HBP - Historic Old Courthouse 10101 211 W Santa Ana Boulevard Santa Ana no Newport Bay Low

RDMD - HBP - Weider Park 19251 Seapoint Drive Huntington Beach yes Huntington Harbor High

RDMD - HBP - Limestone -Whiting Reg. Park Glen Ranch Road Trabuco Canyon no Newport Bay Low

RDMD - HBP - Sunset Beach/Parking 90644 Pacific Coast Highway Sunset Beach yes Huntington Harbor High

RDMD - HBP - Upper Newport Bay Nature Preserve 2301 University Drive Newport Beach yes Newport Bay High

RDMD - HBP -Yorba Monument Cemetery 90630 Woodgate Drive Unincorporated no Santa Ana River Low

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2007- 08 LIP

Facility Name                         Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Harbors

RDMD - HBP - Newport Harbor/Mothers' Beach Bayside Drive Corona Del Mar yes Newport Coastal Streams High

RDMD - HBP - Newport Beach Harbor Patrol 90601 1901 Bayside Drive Corona Del Mar yes Newport Coastal Streams High

RDMD - HBP - Aquatic Park/Harbor Patrol 90607, 90643 2901 Edinger Avenue Seal Beach yes Huntington Harbor High

Animal Shelters

HCA - Animal Shelter 20703-20713 561 The City Drive South Orange no Santa Ana River High

RDMD - HBP - Orange County Zoo 70313 1 Irvine Park Road Orange no Santa Ana River High

Airport (Landside)

John Wayne Airport 41000, 10, 21- 3160 Airway Avenue Costa Mesa no Newport Bay High

Corporate Yards

RDMD - Construction 30301- 30312 1152 E Fruit Street Santa Ana no Newport Bay High

RDMD - Transportation- Fruit Street/Parking 30101-30109, 1102 & 1111 E Fruit Street Santa Ana no Newport Bay High

RDMD - Facilities Operations 30400 - 30401 1143 E Fruit Street Santa Ana no Newport Bay High

RDMD - O&M - Katella Yard/Parking 90801- 06, 85 1750 S Douglass Road Anaheim yes Santa Ana River High

RDMD - Transportation (Civic Cnt. Garage) 10109, 85109 445 Civic Center West Santa Ana no Newport Bay High

RDMD - Collins/Bone Yard W Collins Av./Santa Ana River Orange yes Santa Ana River High

Landfills/Household Hazardous Waste Collection Sites

**IWMD - Frank Bowerman Landfill 11002 Bee Canyon Access Road Irvine no Newport Bay High

**IWMD - Olinda Alpha Landfill 1942 N Valencia Avenue Brea no
San Gabriel River/Coyote 
Creek High

IWMD - Refuse Disposal Station #22 (closed) 90118 5445 E  Santiago Canyon Road Orange no Santa Ana River High

IWMD - Refuse Disposal Station #10 (closed) 90119 18100 Gothard Street Huntington Beach no Huntington Harbor High

IWMD - Refuse Disposal Station #24 - (closed90116 20661 Newport Coast Drive Newport Beach no Newport Bay High

IWWMD - Refuse Disposal Staion (closed) 3099 Santiago Canyon Road Orange no Santa Ana River High

IWMD - Household Hazardous Waste Collecti 90130 6411 Oak Canyon Irvine no Newport Bay High

IWMD - Household Hazardous Waste Collecti 90132 17121 Nichols Street Huntington Beach no Huntington Harbor High

IWMD - Household  Hazardous Waste Collection Center 1071 N Blue Gum Street Anaheim no
San Gabriel River/Coyote 
Creek High

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2007- 08 LIP

Facility Name                         Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Detention Facilities

Sheriff - Musick Honor Farm/Parking 70100 -23, 53 13502 Honor Farm Road Irvine no Newport Bay Med

Sheriff - Men's, Women's Jails, IRC/Parking 10300-10302, 550 N Flower Street Santa Ana no Newport Bay Low

Sheriff - Theo Lacy Jail 20601-20609 501 The City Drive South Orange no Santa Ana River Low

Probation - YGC - Admin/Dining/Kitchen/Class20313-16, 580 3030 N Hesperion Way Santa Ana no Santa Ana River Low

Probation- Juvenile Hall/Med/Intake/Trailer 20306-12, 20- 331 The City Drive South Orange no Santa Ana River Med

Probation - Youth Leadership Academy 3155 W Justice Center Way Orange no Santa Ana River Low

Public Buildings/Offices

Hall of Records and Finance 10103 12 Civic Center Plaza Santa Ana no Newport Bay Low

Hall of Administration 10104 10 Civic Center Plaza Santa Ana no Newport Bay Low

Superior Court- Central Justice Center/Parking10500-10501, 690 &700 Civic Center West Santa Ana no Newport Bay Low

Building 14 - Public Defender 10105 645 N Ross Santa Ana no Newport Bay Low

CEO Real Estate - Bld 16 10106 601 N Ross Santa Ana no Newport Bay Low

Civic Justice Center 10502 751 W Santa Ana Boulevard Santa Ana no Newport Bay Low

Sheriff/Forensic Medicine/Morgue 10304 1071 W Santa Ana Boulevard Santa Ana no Newport Bay Low

RDMD - Osborne Bldg.-Twin Towers 10307 300 N Flower Santa Ana no Newport Bay Low

Sheriff -Brad Gates Building -Twin Towers 10308 320 N Flower Santa Ana no Newport Bay Low

Law Library 10111 515 N Flower Street Santa Ana no Newport Bay Low

CEO - Chestnut Building Complex 30601 1119 E Chestnut Santa Ana no Newport Bay Low

CEO - 1300 Grand/Parking - Various Users 30606 - 07, 30 1250-1300 S Grand Avenue Santa Ana no Newport Bay Low

New Data Center 30611 1400 S Grand Avenue Santa Ana no Newport Bay Low

Probation - Buffims Building/Parking 30315, 85325 909 N Main Street Santa Ana no Newport Bay Low

Social Services Agency - Office Bldg. 20202 2000-2020 W Walnut Santa Ana no Newport Bay Low

HCA - 17th Street Complex (Lab, HW, Office, 30700, 01, 02 1719, 25, 29 W 17th Street Santa Ana no Santa Ana River Low

County of Orange/Orange County Flood Control District
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2007- 08 LIP

Facility Name                         Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Probation - Manchester Office Building 20304-20305, 301 The City Drive South Orange no Santa Ana River Low

Superior Court- Lamoreaux Justice Center 20335 341 The City Drive South Orange no Santa Ana River Low

Superior Court - Harbor Justice Center/Parkin 90937, 95755 4601 Jamboree Road Newport Beach no Newport Bay Low

Superior Court - North Justice Center/Parking 92105, 85550 1275 N Berkeley Avenue Fullerton no
San Gabriel River/Coyote 
Creek Low

Superior Court - West Justice Center 94001 8141-8144 13th Street Westminster no Huntington Harbor Low

OCPL - Library #23 - La Palma 90919 7842 Walker La Palma no
San Gabriel River/Coyote 
Creek Low

OCPL - #42 - Los Alamitos/Rossmoor 90921 12700 Montecito Drive Seal Beach no Huntington Harbor Low

OCPL - Library # 36 - Stanton 90928 7850 Katella Avenue Stanton no Huntington Harbor Low

OCPL - Library #20 - University Park 90965 4512 Sandburg Way Irvine no Newport Bay Low

OCPL - Library # 76 - Foothill Ranch 90975 27002 Cabriolet Foothill Ranch no Newport Bay Low

OCPL- Katie Wheeler Branch 13109 Old Myford Road Irvine no Newport Bay Low

OCPL - Headquarters 1501 E Saint Andrew Place Santa Ana no Santa Ana River Low

H&CD - Anaheim Independencia Com. Cnt 90410 10841 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Midway City Community Center 90416 14900 Park Lane Midway City no Huntington Harbor Low

H&CD - Community Cnt.(Bldg. owned,land lea90402 18602-18672 E Center Street Orange no Santa Ana River Low

Sheriff - Pistol Range Training Facility 92104, 20,21,2 1900 W Katella Avenue Orange no Santa Ana River Low

Public Parking Facilities

Historic Court House Parking Lot  85113 211 W Santa Ana Boulevard Santa Ana no Newport Bay High

 Twin Towers Parking Structure 85309 1002 W Santa Ana Boulevard Santa Ana no Newport Bay High

M.O.B. City Drive - North Parking Structure 85224, 25, 26 313 The City Drive Orange no Santa Ana River High

Hall of Administration Parking Lot Santa Ana Blvd/Ross Santa Ana no Newport Bay High

Courthouse Parking Structure 10119 690 W Civic Center Drive Santa Ana no Newport Bay High

Stadium Parking 85155 1020 W Civic Center Drive Santa Ana no Newport Bay High

Superblock Parking Santa Ana Blvd/Ross Santa Ana no Newport Bay High

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District
Inventory of Municipal Fixed Facilities

2007- 08 LIP

Facility Name                         Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Housing Units

H&CD - Anaheim Independencia Rental #1 90411 10782 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental 10786 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental #2 90412 10881 Garza Avenue #A&#B Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental #3 90413 9301 Katella Avenue #A&#B Anaheim no Santa Ana River Low

H&CD - Anaheim Independencia Rental #4 90414 10821 Garza Avenue Anaheim no Huntington Harbor Low

Other

RDMD - Central Utility Facility 10400 525 N Flower Santa Ana no Newport Bay High

Social Services Agency - Res. Treatment 401 Tustin Orange no Santa Ana River Low

Social Services Agency - Orangewood Home 20348 401 The City Drive South Orange no Santa Ana River Low

Sheriff - Headquarters 550 N Flower Street Santa Ana no Newport Bay Low

Sheriff - Research and Development 20401 431 The City Drive South Orange no Santa Ana River Low

Sheriff - Commissary 20511 1530 State College Boulevard Anaheim no
San Gabriel River/Coyote 
Creek Low

Sheriff - Communications Radio Facility 20543 1944 Valencia Brea no Santa Ana River Low

Sheriff - Communications - Ops Support - Lom20539-40 2644 Santiago Canyon Road Orange no Santa Ana River Low

Sheriff - Silverado Canyon Communications 20546 29392 Silverado Canyon Road Unincorporated no Santa Ana River Low

OCFCD - Villa Park Dam & Residence 8048 Lolita Street Orange no Santa Ana River Low

* Most of the park lies within the San Diego Region Laguna Coastal Streams Watershed 
* *Active landfill also listed in the Industrial Inventory

Santa Ana Watersheds 
San Gabriel River/Coyote Creek
Huntington Harbor
Santa Ana River
Newport Bay
Newport Coastal Streams
Los Trancos/Muddy Creek

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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Attachment C-5.4
County Road Inventory Modifications

2007-08 PEA

ROAD NAME LENGTH LENGTH LIMITS SERVICE AREA TYPE OF
MILES FEET MODIFICATION

BOW PLACE 0.0639 337.65 30' N/O LASSEN DR. TO 338' N NORTHWEST TUSTIN ADD
BREA BOULEVARD 0.4288 2263.8 CANYON RD. BREA MOD LIM -
CALLIANDRA STREET 0.0781 412.61 SNOW BUSH ST. TO END LADERA RANCH ADD
CECIL PASTURE ROAD 0.3628 1915.7 92' S/O CROWN VALLEY PKWY. TO 73' W/O O'NEILL DR. LADERA RANCH MOD LIM -
COLLINS AVENUE 0.05 PROSPECT AVE. TO .05 E/ EL MODENA DEL
COPIOUS LANE 0.0878 463.32 EPONA WAY TO END LADERA RANCH ADD
COVE ROAD 0.267 1409.96 ST/ GREEN LANTERN TO DANA POINT HARBOR DR. DANA POINT HARBOR ADD
DANA DRIVE 0.7053 3724.03 1930' E/ TO 1794' W/O ISLAND WAY DANA POINT HARBOR ADD
DANA POINT HARBOR DRIVE 0.5358 2828.82 233' SW/O COVE RD. TO 138' SW/O ST/ GOLDEN LANTERN DANA POINT HARBOR ADD
EPONA WAY 0.2502 1321.1 41' SW/O NARROW CANYON RD. TO END LADERA RANCH ADD
FALLOW LANE 0.046 242.94 FOLIATE WAY TO END LADERA RANCH ADD
FOLIATE WAY 0.1753 925.36 52' N/O AURA LN. TO END LADERA RANCH ADD
FOLIATE WAY 0.1109 585.6 51' SW/O AURA LN. TO END LADERA RANCH ADD
GALORA LANE 0.0643 339.24 EPONA WAY TO END LADERA RANCH ADD
GARDENIA STREET 0.0946 499.48 SNOW BUSH ST. TO END LADERA RANCH ADD
GREVILLEA COURT 0.0323 170.83 SNOW BUSH ST. TO END LADERA RANCH ADD
HARBOR BLVD. FRONTAGE ROAD 0.1092 576.44 178' S/O HARBOR BLVD. TO 576' S/ ISLANDS MOD LIM -
ILLUMINATA LANE 0.0592 312.54 EPONA WAY TO END LADERA RANCH ADD
INDUS STREET 0.12 KLINE DR. TO REDLANDS DR. SANTA ANA HEIGHTS DEL
INDUS STREET 0.03 REDLANDS DR. TO 0.03 NW/ SANTA ANA HEIGHTS DEL
IRVINE AVENUE 0.09 .04 NE/ TO .13 NE/ MESA DR. SANTA ANA HEIGHTS DEL
IRVINE AVENUE (NW1/2) 0.04 MESA DR. TO .04 NE SANTA ANA HEIGHTS DEL
IRVINE AVENUE (W1/8) 0.2453 1295.29 686' NE TO 1295' NE/O MESA DR. SANTA ANA HEIGHTS ADD
ISLAND WAY 0.3114 1643.94 15' N/O DANA DR. TO 50' S/O DANA POINT HARBOR DR. DANA POINT HARBOR ADD
KLINE DRIVE 0.1 PEGASUS ST. TO .03 N/ INDUS ST. SANTA ANA HEIGHTS DEL
ORCHARD DRIVE 0.0091 48 MOUNTAIN VIEW TO 48' NE/ YORBA LINDA ISLANDS ADD
ORCHARD DRIVE 0.23 .11 SE/ RIVERSIDE DR. TO SANTA ANA AVE. SANTA ANA HEIGHTS DEL
ORCHARD DRIVE 0.07 0.18 SE/ TO 0.11 SE/ RIVERSIDE DR. SANTA ANA HEIGHTS DEL
PEGASUS STREET 0.19 .03 NW/ KLINE DR. TO SANTA ANA AVE. SANTA ANA HEIGHTS DEL
PEGASUS STREET 0.03 KLINE DR. TO .03 NW/ SANTA ANA HEIGHTS DEL
REDLANDS DRIVE 0.12 ORCHARD DR. TO INDUS ST. SANTA ANA HEIGHTS DEL
RIVERSIDE DRIVE 0.1 .10 SW/ TO ORCHARD DR. SANTA ANA HEIGHTS DEL
RIVERSIDE DRIVE 0.04 .04 SW/ TO INDUS ST. SANTA ANA HEIGHTS DEL
SEA GRAPE ROAD 0.0968 510.95 SNOW BUSH STREET TO END LADERA RANCH ADD
SELLAS ROAD NORTH 0.371 1959.01 52' S/O AVENDALE BLVD. TO 71' W/O SIENNA PKWY. LADERA RANCH MOD LIM +
SELLAS ROAD SOUTH 0.2163 1141.92 49' S/O HYDRANGEA ST.TO 52' S/O AVENDALE BLVD. LADERA RANCH MOD LIM +
SELLAS ROAD SOUTH 0.2261 1193.6 71' W/O SIENNA PKWY. TO 49' S/O HYDRANGEA ST. LADERA RANCH MOD LIM +
SKLAR STREET 0.2993 1580.09 54' S/O AVENDALE BLVD. TO SNAPDRAGON ST. LADERA RANCH MOD LIM +
SKLAR STREET 0.2827 1492.59 HYDRANGEA ST.TO 54' S/O AVENDALE BLVD. LADERA RANCH MOD LIM -
SNOW BUSH STREET 0.1773 935.94 41' SE/O CLARIN ST. TO END LADERA RANCH ADD
SNOW BUSH STREET 0.1735 916.25 41' N/O CLARIN ST. TO END LADERA RANCH ADD
YORBA LINDA BOULEVARD S1/4 0.2734 1443.61 32' E/O CLUB TERRACE DR. TO 125' W/O KELLOGG DR. YORBA LINDA ISLANDS ADD
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SECTION C-6, Public Education        
  

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Public Education C-6-1 

C-6.0  PUBLIC EDUCATION 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the County’s Stormwater Program. Developing methods 
to inform and involve the public can be an effective method for controlling urban runoff and 
stormwater pollution.  Emphasizing the relevant impacts of urban runoff and stormwater 
pollution to each particular target audience increases the likelihood that the messages will be 
noticed and that the desired outcome of behavior change will be achieved.   
 
As described in detail in Section C-2.5 of this PEA, the County utilizes the California  
Stormwater Quality Association (CASQA) method of effectiveness assessment in order to 
demonstrate if program elements, activities, BMPs, etc., are resulting in desired outcomes.  
CASQA identifies six Outcome Levels (See pyramid below) and for each measure the County 
reports, the associated Outcome Level (more than one level may apply) is indicated by a colored 
triangle with a number.   

 

The goal of this program element is to achieve Level 3 Outcomes (Changing Behavior), by 
raising knowledge and awareness (Level 2 Outcome). Although it is difficult to measure 
directly, the County firmly believes that success at these levels is leading to improvements in 
water quality (Outcome Levels 4-6). 
 
C-6.2   Countywide Public Education Program (LIP Section A-6.2) 
 
The County has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring 
counties to ensure that media overflow messages are compatible and provides combined media 
buying power that could not be achieved by the County and the other Permittees individually.  
 
C-6.3 County Public Education Focus (LIP Section A-6.3) 
 
The County supports the countywide effort through its financial contributions, participation in 
the Public Education Committee and the use of countywide materials. The County also 
supplements the countywide campaign at a local level to address County specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
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County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Public Education C-6-2 

During the 2007-08 reporting period the County completed the following: 
 
 
C-6.3.1   Public Education Material Distribution 
 
The County has distributed approximately 112,385 brochures, magnets, bookmarks, and posters 
at various outreach events, presentations, trainings and through other County agencies. All 
public education materials are available for viewing, downloading and ordering on the County 
website, www.ocwatersheds.com or by calling the County’s 24-hour hotline number, 714-567-
6363. 
 
The County provided the following educational materials to its residents through the following 
County Departments:  

 
OC Public Works (OCPW) 
 
The primary mission of OCPW is to provide, operate and maintain quality public facilities and 
regional resources for the people of Orange County.  OCPW provides services on a local basis to 
unincorporated areas, to other County agencies and departments and on a countywide basis to 
regional facilities. OCPW provides educational materials to employees and/or residents at the 
following locations:  
 
Construction Management – 1152 E Fruit Street, Santa Ana  
 
The OC Engineering/Construction Division Office provides the following materials at the front 
counter: 
 

• “The Ocean Begins At Your Front Door” 
•  “Keeping Pest Control Products Out of Creeks, River and The Ocean” 
• “Help Prevent Ocean Pollution: Oil Collections Centers” 
• “Help Prevent Ocean Pollution: Tips for Using Concrete and Mortar” 
• “Construction Runoff Guidance Manual” 

 
Main OCPW Office – 300 N Flower Street, Santa Ana 
 
In the lobby of the Osborne Building the following materials are made available: 
 

• “The Ocean Begins At Your Front Door” 
• “Help Prevent Ocean Pollution: Household Tips” 
• “Help Prevent Ocean Pollution: Recycle At Your Local Used Oil Collection Center” 
 

The Development Processing Center provides the following materials to applicants:  
 
• “Water Quality Management Plan (WQMP) Guidelines Memo” 
• “When Is A WQMP Required?” 
• “WQMP Template” 
• “Construction Runoff Guidance Manual” 
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• “Erosion and Sediment Control Plan (ESCP) Instruction Manual” 
• “Best Management Practices (BMP) Fact Sheets” 
• “NPDES Inspection Requirements” 
• “Help Prevent Ocean Pollution: Pool Maintenance” 
 
Operations & Maintenance Division – 1750 S Douglass Rd, Anaheim 
 
In the lobby of the Katella Yard the following materials are made available: 
 

•  “The Ocean Begins At Your Front Door” 
•  “Help Prevent Ocean Pollution: A Guide for Food Service Facilities” 
•  “Help Prevent Ocean Pollution: Tips for Landscape & Gardening” 

 
OC Parks – various locations  
 
OC Parks operates regional recreational facilities and manages historical and natural resources. 
These 33,000 acres of parkland and open space include regional and wilderness parks, nature 
preserves and recreational trails, historic sites, and harbors and beaches. OC Parks provides the 
following brochures at various park locations: 
 

• “The Ocean Begins At Your Front Door” 
•  “Help Prevent Ocean Pollution: Tips for Pet Care”  
• “Help Prevent Ocean Pollution: Tips for Horse Care”  

 
Health Care Agency - Environmental & Regulatory Health Divisions  
 
The Environmental Health Division is engaged in educational activities in the following areas 
that compliment the messages of the NPDES Stormwater Program: 
 
Pollution Prevention Program  
 
The Pollution Prevention Program also operates a Used Oil Recycling Program that encourages 
the recycling of used motor oil and filters.  It operates recycling programs for the following 
areas: All unincorporated County areas and the cities of Aliso Viejo, Brea, Costa Mesa, Dana 
Point, Fullerton, Laguna Hills, Laguna Niguel, La Habra, Mission Viejo, Newport Beach, 
Rancho Santa Margarita, San Clemente, San Juan Capistrano, Stanton, Tustin, Villa Park, 
Westminster, and Yorba Linda.  
 
The Used Oil Recycling Program maintains the “Got a Boat, Use a Pad” program in Dana Point, 
Newport, and Huntington Harbors. The County’s pad exchange program helps boat owners 
keep the harbors clean by not pumping out waste oil with their bilge water. 
 
The Used Oil Recycling Program developed a multimedia interactive program with the 
California Integrated Waste Management Board (CIWMB). The interactive program has 
important environmental, clean water and recycling information, and has fun quizzes for adults 
and children. The quizzes can be accessed by visiting, 
http://www.ochealthinfo.com/regulatory/usedoil_quiz.htm.  

0037962



SECTION C-6, Public Education   
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Public Education C-6-4 

 
Food Protection Program  
 
The Food Protection Program focuses on the inspection of retail and wholesale food facilities 
such as restaurants, markets, bakeries, vending machines, food processing plants, food trucks, 
and food carts.  Registered Environmental Health Specialists (REHS) inspect over 11,000 food 
establishments throughout Orange County.   
 
During these inspections they provide the brochure and poster entitled” Help Prevent Ocean 
Pollution: A Guide for Food Facilities” and the brochure “Sewage Spill Reference Guide”. The 
materials provide employees, managers and owners with the BMPs that businesses should 
employ while performing various maintenance activities. In addition, if NPDES stormwater 
issues are observed the inspector enters the information into a database that produces monthly 
reports identifying the food service facilities within each juridisdiction with violations. The 
report is provided to the County who in turns provides it to all the Permittees. It is the 
responsibility of each Permittee to follow up with each facility within their jurisdiction. The 
County conducts follow up inspections within its unincorporated areas providing additional 
training and materials as needed.  
 
Hazardous Waste  
 
The Environmental Health Division was designated by the State Secretary for Environmental 
Protection on January 1, 1997 as the Certified Unified Program Agency (CUPA) for the County 
of Orange. CUPA is the local administrative agency that coordinates six programs regulating 
hazardous materials and hazardous wastes in Orange County. They include: Hazardous Waste, 
Underground Storage Tanks (UST), Aboveground Storage Tanks (AST), Hazardous Materials 
Disclosure (HMD) Business Plan, and California Accidental Release Program (CalARP).  
  
The Orange County Fire Authority and some local fire departments have joined the CUPA, as 
Participating Agencies, to form a partnership with the County’s Unified Program. In most cities, 
HCA Environmental Health administers the Hazardous Waste, Underground Storage Tank and 
Aboveground Storage Tank programs while the fire departments administer the other three 
elements listed above.  
  
The purpose of the Hazardous Waste Inspection Program is to ensure that all hazardous wastes 
generated by Orange County businesses are properly handled, recycled, treated, stored, and 
disposed.  Specialists in this program inspect facilities that generate hazardous waste, evaluate 
hazardous waste generating industries, investigate illegal hazardous waste disposal, and 
respond to emergencies involving spills of hazardous chemicals. During inspections specialists 
routinely distribute the poster entitled “Good Gas Station Operating Practices” and “Good 
Operating Practices for the Auto Repair Industry”. The materials provide employees, managers and 
owners with the BMPs that businesses should employ while performing various maintenance 
activities.  
 
Water Quality Program  
 
The Water Quality Program encompasses three programs: Ocean Water Protection Program, 
Cross Connection Program, and Well Permitting Program.  
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The Ocean Water Protection Program ensures that all public recreational waters meet applicable 
bacteriological water quality standards for swimming, surfing and diving. Program staff 
routinely conduct microbial monitoring of ocean and bay waters, respond to sewage spills and 
other unauthorized discharges of waste, close sewage contaminated ocean and bay waters, post 
warning and closure signs, respond to illness complaints, issue rain advisories, and maintain a 
website (www.ocbeachinfo.com) and hotline (714-433-6400) which provides ocean and bay 
bacteriological water quality information to the public.  
 
As part of the County’s joint outreach effort to prevent water pollution, the Ocean Water 
Protection Program provides a daily stormwater tip in the Orange County Register. The 
stormwater tip is also provided on the Ocean Water Protection Program’s website and Hotline 
Tips via email. The website was visited 281,459 times during the reporting year and 
approximately 250 tips were sent via e-mail.  
 
In addition, the OCPW/OCW website, www.ocwatersheds.com provides a link to the 
www.ocbeachinfo.com website.  
 
Animal Care Services  
 
The Animal Care Services Division is a division of Regulatory Health Services that provide pet 
licensing and patrol services to 19 contract cities and all the unincorporated areas of the 
County.  The Animal Care Services Public Education Office routinely distributes the stormwater 
brochure entitled “Help Prevent Ocean Pollution: Tips for Pet Care” in both English and Spanish 
throughout their Orange County facilities and at outreach events.  
 
OC Libraries   
 
OC Libraries consists of 33 branches, which provide a variety of services to residents 
throughout the County. All 33 branches were provided the general “Ocean Begins at Your Front 
Door” brochure during the reporting period to make available to the public. 
 
OC Waste & Recycling (OCW&R)  
 
OCW&R manages the household hazardous waste program and utilizes a variety of 
educational materials to recommend alternatives to hazardous products as well as proper 
disposal of household hazardous waste.  There has been close intra-County coordination with 
OCW&R to ensure that the Orange County Stormwater Program promotes the proper disposal 
of household hazardous wastes both within the printed materials as well as at outreach events.  
 
OCW&R produces additional educational materials and distributes them at their facilities, 
outreach events, to cities, other County departments, schools and the public. During the 2007-08 
reporting period, OCW&R participated in or provided materials at the following community 
events: 

•  2008 Orange County Children’s Water Festival – April 15 &16, 2008  
• Orange County Fair—July 25 to July 30, 2007  
• Earth Day Event, San Juan Capistrano – April 24, 2008 

0037964



SECTION C-6, Public Education   
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Public Education C-6-6 

• Various Landfill tours for youth and adults 

Numerous items made from recycled materials were distributed at these events along with 
several brochures. 
 
C-6.3.2   Employee Training and Outreach 
 
General stormwater information has been provided to County employees via email and 
through the County payroll system. A monthly newsletter provides information to the 
approximately 1,260 employees of OC Public Works. The following is a list of employee 
outreach conducted during the 2007-08 reporting period: 

• September 2007 – An article in the OC Public Works newsletter on Cleanup Day 2007 
highlighted the excellent volunteer turnout and trash collection efforts throughout the 
County. 

• April 2008 – Distributed an Earth Day Flyer with paycheck stubs to all 1,260 OC Public 
Works employees. 

During the 2007-08 reporting year, the County implemented general stormwater training for all 
new OCPW employees. The training consists of a short introduction, viewing of the “Stormwater 
101”video and distribution of the “Stormwater 101” Fact Sheet.  Training was provided to 75 
new County employees on November 14, 2007. 

 
C-6.3.3   Outreach to Construction Site Contractors/Developers 
 
Information on outreach to construction site contractors/developers can be found in detail in 
Section C-8 of this PEA.  
 
C-6.3.4   Outreach to Industrial Site Owners and Operators  
 
Information on outreach to industrial site owners and operators can be found in detail in 
Section C-9 of this PEA. 
 
C-6.3.5   Outreach to Commercial Site Owners and Operators 
 
Information on outreach to commercial site owners and operators can be found in detail in 
Section C-9 of this PEA. 
 
C-6.3.6   Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach plan.  The 
County has supplemented the countywide education effort with outreach events, web outreach, 
public presentations and school initiatives detailed below: 
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Outreach Events 
 
Earth Day 2008  
 
The County participated in the San Juan Capistrano Earth Day Celebration 2008, April 24, 2008 in 
honor of the nationally recognized day.  Approximately 250 students and teachers visited the 
Stormwater Program booth.  Visitors received an overview of pollutants of concern, 
participated in an activity highlighting the difference between the storm drain and sewer 
systems and received tips to minimize their negative impact on water quality. 
 
Snapshot Day  
 
On May 3, 2008 the County of Orange participated in California Snapshot Day in partnership 
with Orange County CoastKeeper, a member organization of Citizen Watershed Monitors of 
Orange County (CWMOC). The CWMOC, sponsored by Southern California's Regional Water 
Quality Control Boards, was formed to grow the citizen water quality monitoring effort in 
Orange County, with a networking approach and with participation from the involved 
agencies, non-profits, and community based organizations. CWMOC provides a forum for 
water quality monitoring related information sharing, technical assistance, quality assurance 
exercises, and field monitoring coordination involving people from the community with all 
levels of expertise.  
 
This year’s event marked the fifth year CWMOC has participated in California Snapshot Day 
and the third year the County has hosted an information booth and provided hands-on 
demonstrations of water quality monitoring using its water quality mobile lab. Staff distributed 
brochures and magnets and fielded questions from visitors.  In addition, the Orange County 
Stormwater Program provided sponsorship funding to Orange County CoastKeeper for the 
event. The event volunteers sampled for basic water quality parameters in coastal waterbodies 
including the ocean, wetlands, streams, and lakes throughout the County.  Approximately 50 
people participated in this year’s event. 
 
The Children's Water Education Festival  
 

The County participated with the Cities of San Juan Capistrano, San Clemente, Lake Forest, 
Mission Viejo, Huntington Beach, Orange, La Habra, and Dana Point in the Children's Water 
Education Festival on April 15 and 16, 2008. The festival featured lively entertainment and 
interactive displays led by groundwater and natural resources professionals representing 
government agencies, environmental organizations, higher education, and private business. The 
activities were designed to teach children about groundwater and other water issues in Orange 
County while having fun.  
 
The County’s booth, “Stormy Times in Orange County” used the Enviroscape® Coastal Model 
to teach approximately 425 people, at least 411 of which were students, about sources of 
pollution, water quality and their role in protecting the environment.  Each student that 
participated in the interactive Stormwater booth activity received the following educational 
materials: 
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• “The Ocean Begins At Your Front Door” brochure; 

•  “No Dumping Drains to Ocean” magnet;  

• Project Pollution Prevention bookmarkers; 

• Project Pollution Prevention rubber duck; 

• Project Pollution Prevention pencils; 

• Project Pollution Prevention backpacks.   
 
Annual California Coastal/Inner Coastal & Watershed Cleanup Day  
 
Coastal Cleanup Day, hosted by the California Coastal Commission (CCC) and Inner Coastal & 
Watershed Cleanup Day, are part of the larger International Coastal Cleanup organized by The 
Ocean Conservancy. The international cleanup, held this year on September 15, 2007, included 
sites in all 50 states and 90 countries.  
 
On this important day, volunteers across the state helped clean up shorelines, bays, rivers, 
creeks, parks, roadsides, and highways, for the 23rd Annual California Coastal Cleanup Day, 
coordinated by the CCC and OC Parks. Coastal Cleanup Day provides an opportunity to 
increase a sense of stewardship among communities while having a positive impact on the 
amount of trash and solid debris in receiving waters.  
 
Inner Coastal & Watershed Cleanup Day is held in conjunction with Coastal Cleanup Day, in 
partnership with the Coastal Commission, the County, and spearheaded by Trails4All.  
Trails4All was established in 1992 as the Trails Council of Orange County. Incorporated in 1995 
as a 501(C) nonprofit organization, its purpose is to assist in coordinating volunteer trail 
projects and to raise funds to support volunteer groups that undertake those projects. The 
organization is comprised of cyclists, equestrians, hikers, trail runners, community service 
groups, corporate volunteers and public agency staff working together to promote and 
advocate the rights and responsibilities of reasonable public access to public lands. 
Administrative support for Trails4All is provided by OC Parks.  
 
Each September, Coastal Cleanup Day and the Inner Coastal & Watershed Cleanup Day bring 
together volunteers to collect trash and debris and help restore beaches, channels, creeks and 
trails throughout Orange County. Results from Cleanup Day 2007 from all sites in Orange 
County were impressive: 6,760 volunteers collected a total of 91,789 pounds of trash and debris, 
16,044 of which were recyclables.   
 
The County/OCFCD and the cities of Buena Park, Fullerton and La Palma co-sponsored the 
cleanup of a section Fullerton Creek Channel in Buena Park. This was the third year for the 
Fullerton Creek Channel location which is a concrete lined flood control channel.  The location 
was selected to draw attention to the destination of all the trash and pollutants found in yards, 
businesses, sidewalks, streets and roads within the drainage area.  The event was a success with 
82 volunteers removing some 3200 pounds (wet weight) of trash along a three mile stretch of 
the channel.  
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Los Angeles Angels of Anaheim Baseball Game 
 
In order to reach a large audience covering a wide range of age groups, the Orange 
County Stormwater Program sponsored a Los Angeles Angels of Anaheim (Angels) baseball 
game on September 7, 2007.  Advertisements, keychain handouts, in-stadium booths and in-
game announcements called attention to the sponsorship by the Stormwater Program, key 
Program messages and promoted Coastal Cleanup Day 2007, which took place on September 
15th, 2007.  Approximately 31,000 people attended the game and received a “No Dumping 
Drains to Ocean” message key chain inscribed with the Angels logo.  Volunteers from the 
County of Orange, and cities of Huntington Beach, Orange and La Habra comprised the group 
of 24 key chain distributors and booth attendants. 
 
Ocean Awareness Day – Festival of Whales 
 
In coordination with the City of Dana Point, the Orange County Stormwater Program co-hosted 
a booth on March 9, 2008 at the Festival of Whales, an annual event celebrating Ocean 
Awareness Day in Dana Point.  Approximately 200 visitors to the Stormwater Program booth 
received Program materials, watched Enviroscape demonstrations and received information on 
the difference between the stormdrain and sewer systems in Orange County.   
 
Make the Environment Your Mission 
 
The City of Mission Viejo celebrated the 20th anniversary of incorporation as a city in 
Orange County on March 29, 2008.  A portion of the overall event was dedicated to an 
environmental exposition entitled: “Make the Environment Your Mission”.  The Orange County 
Stormwater Program hosted a booth which included the Stormdrain vs. Sewer System display 
and several advertisements targeting pollutants of concern and pollution-causing behaviors.  
The Program booth provided outreach materials such as brochures, keychains, magnets and 
bookmarks to 50 interested residents who visited the booth. 
 
Environmental Education Information Exchange 
 
Coordinated by the County of Orange and the California Coastal Coalition, the Environmental 
Education Information Exchange showcased 23 environmental organizations in Orange County.  
Each organization hosted a booth and a representative presented an overview of their program.  
The event was open to the public, but intended to facilitate interactions between organizations 
and foster working partnerships throughout the environmental community of Orange County.  
Approximately 50 visitors to the event visited the Stormwater Program booth. 
 
CASQA Conference 
 
The California Stormwater Quality Association (CASQA) held its annual conference in Costa 
Mesa September 10-12, 2007, to present and foster discussions of issues in the field of 
stormwater. The conference includes an exhibitor room for municipal stormwater agencies, not-
for-profit groups and private vendors.  The Orange County Stormwater Program hosted a 
booth, distributing brochures, key chains, magnets and pens. Approximately 200 people visited 
the booth, asked questions and received program materials.   
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Pollution Prevention Week 
 
The County of Orange HCA/Environmental Health Division hosted the Annual Pollution 
Prevention (P2) event, Take a Break for Pollution Prevention on September 19, 2007 in Santa 
Ana.  The goal of the event was to spread public awareness of pollution issues in Orange 
County and to inform people of what they can do to help prevent pollution. Awareness of 
recycling opportunities, waste reduction options, energy conservation and resource 
conservation were the primary themes of the event.  The Orange County Stormwater Program 
hosted a table, highlighting the Sewer vs. Stormdrain message, and provided several materials 
that included tips on what people can do to reduce urban runoff and water pollution.  
Approximately 150 people participated in the event. 
 
City of Mission Viejo Environmental Fair   
 
In conjunction with National Public Works Week the City of Mission Viejo hosted an 
Environmental Fair for 3rd grade students on June 6, 2008. The fair provided presentations and 
demonstrations with stormwater pollution prevention and environmental awareness messages 
in the hopes of developing a generation of environmental stewards. The County hosted a booth 
using the Enviroscape® Model to teach approximately 153 students and 11 teachers about 
sources of runoff pollution, water quality and their role in protecting the environment. 
 
Water Camp 2007 (Session 2) and Water Camp 2008 (Session 1)  
 
The County, in collaboration with the National Water Research Institute (NWRI), Metropolitan 
Water District of Orange County (MWDOC), Orange County Water District (OCWD), and the 
Orange County Sanitation District (OCSD), developed and implemented a week-long series of 
field trips and educational presentations which focused on water topics. Students (ages 12-15) 
were selected to attend each of two “camp” sessions based on a demonstrated interest in water 
and the sciences. Water Camp 2007, Session 2, ran from July 16-20, 2007 while 2008, Session 1, 
ran from June 23-27, 2008.  The number of students selected to attend each of the two sessions 
increased from 10 to 20 in the second year of the program.  Pertinent water topics covered in 
both 2007 and 2008 included: the water cycle, treatment technologies, conservation, water 
pollution prevention and urban runoff.  County staff presented to the students once each week 
on water pollution issues and jobs in the field of water quality analysis. 
 
Water Camp serves to teach local students about the water sciences and to increase knowledge 
and awareness on water issues among Orange County’s youth.  Another important goal of the 
program is to encourage students to consider pursuing careers in water science and other 
water-related fields.  Efforts to promote this included introducing students to jobs available in 
the field at various facilities, inviting water science professionals to come speak to the students, 
providing contact information and short professional biographies of each instructor at the 
Water Camp, and discussing potential awards available in the field (from science fair awards, to 
graduate fellowships, to the Stockholm Water Prize). 
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County Website Outreach  
 
The County launched a comprehensive website, www.ocwatersheds.com, on April 18, 2002. 
The website is currently being overhauled to provide a more updated look and easier 
navigation to the public.  The site currently features information on the Orange County 
Stormwater Program and OC Watersheds (OCW) and the following information on its seven 
main web pages:  
 
Who We Are 
 
This page provides the basics about OCW: our mission and goals, organizational chart, mailing 
address, office locations with maps, and contact information. In addition, it provides reports 
issued by the Orange County Grand Jury dealing with water quality and watershed planning, 
including their recommendations for the website. 
 
Problem Reporting Hotline 
 
This page provides forms to facilitate the reporting of water pollution and street drain 
problems. During the 2007-08 reporting period, the hotline received 87 water pollution calls and 
21 emails from the public.  
 
The hotline website page also provides tips on how to keep our waterways clean and properly 
disposal of materials that can be to harmful to the environment. 

Stormwater Program 

This page provides information on the development of both Countywide and the County’s 
Stormwater Programs, the stormdrain system, stormwater related documents such as the Third 
Term NPDES Permits, the Drainage Area Management Plan (DAMP), County/OCFCD Local 
Implementation Plan (LIP), Report of Waste Discharge (ROWD) and contact information for 
stormwater program participants, and resource links. 

Watersheds 

This page contains a general introduction to the watersheds of Orange County, information on 
committees and public forums that meet to discuss specific topics of concern, a variety of maps 
displaying drainage ways, land elevations, city boundaries and land use, and documents 
specific to each watershed. In addition, each watershed has an e-mail contact that can answer 
questions and provide additional information on specific watersheds.  

Public Education 

This page provides a variety of educational materials that are available for download and 
distribution. These include general stormwater pollution prevention materials to inform the 
community about the origins of urban pollution and pollutant and business specific materials, 
which provide Best Management Practice's guidelines for specific activities. In addition, it 
provides information on EnviroScape model use and local volunteer opportunities and posts an 
environmental IQ test.  
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Public Education – Spanish  

On December 8, 2004, the County launched a Spanish webpage to allow Spanish-speaking web 
users to gain access to the many Spanish language publications that the program has 
developed. It also provided contact numbers for ordering brochures, reporting spills and 
general information.  
 
Rainfall & Weather 

This page provides rainfall data from rainfall recording stations throughout Orange County. 
During rain storms data is updated every 6 to 12 minutes. It also provides hydrologic reports 
with annual totals for rainfall and stormwater levels within flood control channels as well as 
links to other weather related websites.  
 
General Statistics 
 
The graph below shows the total number of hits per reporting period. The website received 
11,802,135 hits during the 2007-08 reporting period, compared to 6,814,672 for 2006-07.  This 
represents almost a doubling in the number of visitors to the site from the previous reporting 
year.  
 

Hits Per Reporting Year
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The sharp increase in activity on the website from 2003-04 through 2005-06 is attributed to the 
aggressive outreach campaign conducted by the Permittees on a countywide basis, that 
included the website address on all outreach materials.  The second sharp increase experienced 
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this reporting period is an indication of an overall increase of public interest in water quality 
issues in Orange County reflective of the overall increase in public awareness and concern for 
environmental issues on a national scale.  
 
Outreach Presentations 
 
The following is a table of presentations in which information was presented to the general 
public and special interest groups, as requested or when deemed necessary. 
 

Date Group Presenter Presentation 

Monthly during 
the reporting 

period 

NSMP Working Group 
Meeting Karen Cowan Various 

Quarterly during 
the reporting 

period 

Newport Bay Watershed 
Management Committee 

Karen 
Cowan/Chris 

Crompton 
NSMP 

Three times 
during reporting 

period 

Resource and Regulatory 
Agency Group (USFWS, 

USGS, USEPA, State 
Board and Regional  

Board) 

Karen Cowan NSMP Updates 

June 11-13, 2007 Santa Ana Fire (Haz 
Mat) Richard Boon Spill Response 

July 26, 2007 OC Coastal Coalition Richard Boon Stormwater Permit 
Renewal 

July 31, 2007 Eagle Scout James 
Varshon Grant Sharp Urban Runoff/Stormwater 

Pollution Prevention 

August 5, 2007 Ralph Dickman 
Grant Sharp & OC 

Public Works 
Construction 

Fullerton Creek 
Improvement Project 

August 24, 2007 
Teacher education 
workshop, Ocean 

Institute 

Mary Anne 
Skorpanich  

Watershed Science for 
Teachers 

Bi-monthly during 
reporting period 
(August 2007 – 

June 2008) 

Newport Bay 
Stakeholder Committee 

Jamie Habben, et 
al 

Updates and discussion of 
water quality issues in 

Newport Bay Watershed  

Semi-monthly 
during the 

reporting period 
(August 2007 – 

May 2008) 

Coastal Coalition various 
Topics on water quality 

and coastal resource 
protection 

September 6, 2007 OC Public Works/ OC 
Parks Grant Sharp 

WQMP 
Preparation/Approval for 

Public Works Projects 
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Date Group Presenter Presentation 

September 19, 
2007 

Orange County Planning 
Commission Grant Sharp 

Construction General 
Permit and Municipal 
NPDES Permit Update  

October 2007 UC Irvine class for 
Undeclared Majors 

Dr. Theodore von 
Bitner, PhD. 

Water Quality Monitoring 
in Orange County and 
Environmental Careers 

October 10, 2007 

AP Environmental 
Science Class - Costa 

Mesa High School 
(WHALES) 

Len Narel/Jenna 
Voss 

NPDES Dry Weather 
Reconnaissance 

Monitoring Program, 
Public Education and 

Environmental Careers 

October 11, 2007 

AP Environmental 
Science Class - Costa 

Mesa High School 
(WHALES) 

Len Narel 

NPDES Dry Weather 
Reconnaissance 

Monitoring Program, 
Public Education and 

Environmental Careers 

October 17, 2007 
AP Marine Science Class 

- Costa Mesa High 
School (WHALES) 

Len Narel 

NPDES Dry Weather 
Reconnaissance 

Monitoring Program, 
Public Education and 

Environmental Careers 
October 31, 2007 
and February 7, 

2008 
Anaheim Fire (Haz Mat) Richard Boon Spill Response 

November 8, 2007 Lake Forest II 
Homeowners Assoc. 

Mary Anne 
Skorpanich  Serrano Creek Restoration 

Semi-monthly 
during the 

reporting period 
(November 2007 – 

June 2008) 

Environmental 
Allocation Committee 

Mary Anne 
Skorpanich (Vice 

Chair) 

Discussions of water 
quality priorities and 

solutions 

November 14, 
2007 

Santiago Canyon 
College/Public Works 

Class 
Duc Nguyen Environmental Resources 

Specialist III Duties 

December 3, 2007 Laguna Canyon 
Conservancy 

Mary Anne 
Skorpanich  Aliso Creek SUPER Project 

December 17, 2008 

National Research 
Council, Committee on 
Reducing Stormwater 

Discharge Contributions 
to Water 

Chris Crompton 

Collaborative Approaches 
to Stormwater Research 

and Monitoring in 
Southern California 

January 16, 2008 Ocean Institute Kids 
Conference Grant Sharp Water Pollution Response  

January 17, 2008 Coastal Greenbelt 
Authority (CGA) 

James Fortuna Water Quality Update for 
the Laguna Canyon Lakes 
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Date Group Presenter Presentation 

January 17, 2008 OCTA Environmental 
Clean-Up Allocation 

Committee 

Richard Boon State of the Surface Water 
Environment 

January 24, 2008 
Industrial 

Environmental Coalition 
of OC 

Mary Anne 
Skorpanich  

Update on Water Quality 
Regulations 

February 20, 2008 Newport Bay Watershed 
Executive Committee Jamie Habben Santiago Fire: Status of 

Foothill Basin Capacities 

February 20 and 
May 21, 2008 

Newport Bay Watershed 
Executive Committee Jamie Habben Borrego Canyon Wash 

Fluvial Study Update 

February 22, 2008 Orange County San 
Diego Region Permittees 

Dr. Theodore von 
Bitner, 

PhD./Audra 
Bardsley 

Trace Metals Source 
Identification Effort 

March 4, 2008 Chinese SEPA 
Delegation Jamie Habben Sediment TMDL Program 

Overview 

March 4, 2008 Delegation of Chinese 
environmental scientists Karen Cowan  

Sediment management 
program for Newport Bay 

Watershed 

March 11, 2008 Chinese DWR 
Delegation Jamie Habben Sediment TMDL Program 

Overview 

April 4, 2008 
Water Agencies 

Association of Orange 
County  

Mary Anne 
Skorpanich  

Orange County programs 
and priorities for 2008 

April 9, 2008 Development Processing 
Review Committee Grant Sharp Construction General 

Permit Update 

April 23, 2008 
Stakeholder meeting, 

north & central Orange 
County  

Supervisor Bill 
Campbell/Mary 
Anne Skorpanich  

Opportunities for 
collaboration and funding  

May 5, 2008 NPS Conference Mary Anne 
Skorpanich  

Adventures in integrated 
water resource planning 

May 5, 2008 Southern California 
Academy of Sciences Chris Crompton 

Achieving Nutrient 
Reductions in the 

Newport Bay Watershed – 
A Case History 

May 6, 2008 CA Non-Point Source 
Conference Jamie Habben 

Reducing Sediment 
Loading to Newport Bay: 

25 Years of Planning, 
Implementation and 

Monitoring 

May 13, 2008 SWRCB video on ASBS 
areas 

Mary Anne 
Skorpanich/Mary 

Jane Foley 

Best management 
practices for ASBS 

protection 
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Date Group Presenter Presentation 

May 16, 2008 OC Parks Staff 

Dr. Theodore von 
Bitner, 

PhD./James 
Fortuna  

Water quality monitoring 
and management 

May 20, 2008 SAWPA Commission Mary Anne 
Skorpanich  Orange County priorities 

May 21, 2008 Newport Bay Executive 
Committee Grant Sharp Construction General 

Permit Update 

May 21, 2008 Newport Bay Watershed 
Executive Committee Karen Cowan NSMP 

June 1, 2008 Clean Beaches Initiative 
video for SWRCB 

Mary Anne 
Skorpanich  

Water quality 
improvements at Baby 

Beach  

June 3, 2008 UCI Terrestrial 
Hydrology Class Jamie Habben OC Hydrology Network 

June 6, 2008 
Santa Ana Regional 

Water Quality Control 
Board 

Karen Cowan NSMP 

June 10, 2008 
City of San Juan Officials 

(Mayor, Members of 
City Council) 

Dr. Theodore von 
Bitner, 

PhD./Audra 
Bardsley 

Geological Contributions 
of Trace Metals to the 

Municipal Storm Drain 
System: Investigation 

Update 

June 12, 2008 Coastal Greenbelt 
Authority Marilyn Thoms Aliso Creek Water Quality 

SUPER Project 

June 24, 2008 
Construction Industry 

Coalition on Water 
Quality 

Grant 
Sharp/Robin 

LaMont 

Construction General 
Permit Update 

June 25, 2008 OCWD Water Camp Grant Sharp Water Pollution Response  

June 26, 2008 

Environmental 
Education Information 
Exchange - California 

Coastal Coalition 

Jenna Voss 

Project Pollution 
Prevention: Stormwater 

Public Education in 
Orange County 

 
School Outreach Initiatives 
 
The following initiatives targeted schools and school aged children: 
 
2007-08 Watershed Education Program (Watershed Program) 
 
With the adoption of the Third Term Permits, the Permittees were required to develop and 
implement a watershed-based management process to complement the established Countywide 
Stormwater Program (OC Stormwater Program).  The purpose of this separate watershed-based 
effort is primarily to provide a local focus on the highest priority water quality 
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issues/pollutants in each watershed.  In addition, the Third Term Permits required the 
Permittees to use this separate planning process to foster local public education and 
participation and encourage land use planning on a watershed scale.  The Watershed Program, 
implemented by the County and the OC Stormwater Program – Project Pollution Prevention 
(PPP) has promoted this effort by supporting several school-based watershed and water 
awareness programs throughout the County. 
 
The Watershed Program began as a collaborative effort between the Ocean Institute and the 
County to provide a watershed-based education program reflecting the movement toward a 
watershed approach to stormwater management described above.  The Watershed Program has 
grown considerably to include partnerships with the Discovery Science Center and the 
Department of Education.  
 
The Watershed Program will expand during the 2008-09 reporting year to include a pilot study 
of the effects of public education and school outreach on trash and debris in the Fullerton Creek 
watershed and incorporation of the Pacific Marine Mammal Center’s pilot watershed education 
program.  Each aspect of the Watershed Program supports the mission of the County to address 
water pollution on a watershed scale and to incite a sense of public ownership of the 
watersheds of Orange County.  Though the Ocean Institute watershed programs are supported 
by the County and the others listed by PPP, it is important to show the links between these 
efforts and the County support that bolsters PPP efforts.  For a full description of the school 
outreach initiatives and impression numbers garnered for programs supported by PPP (DSC 
and Inside the Outdoors), please see Section 6 of the Unified Annual Report for the Orange 
County Stormwater Program. 
 
Ocean Institute Watershed Education Program 
 
The Ocean Institute was established in 1981 as a community-based 501(c) (3) organization and is 
known for its unique marine science and maritime history programs.  More than 110,000 K-12 
students and 8,000 teachers annually participate in the Institute’s 61 award-winning, immersion 
style programs.  
 
The Watershed Education Program is a standards based program designed to bring 5th grade 
students in communities not adjacent to the coast to the Ocean Institute to explore the science of 
their respective watersheds. Each class engages in a project that addresses specific concerns 
within their respective watershed. At the completion of their project the class presents their 
findings to their peers and invited guests such as elected officials and non-profit groups. The 
goal of this program is train students in self-management of their watersheds and to provide 
them with the tools to effect change within their communities. 

 
Over the reporting period, 1,620 students from 11 Orange County cities participated. They 
included students from the following schools:  
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School Name City 

Landell Elementary Cypress 

Lambert Elementary Tustin 

Saint Callistus Garden Grove 

Marjorie Veeh Elementary Tustin 

Fisler Elementary Fullerton 

College Park Elementary Irvine 

Laguna Road Elementary Fullerton  

Nelson Elementary Tustin 

Lake View Elementary Huntington Beach 

Eastwood Elementary Westminster 

McPherson Magnet School Orange 

Newland Elementary Huntington Beach 

Harbor Day School Newport Beach 

Schroeder Elementary Huntington Beach 

The Pegasus School Huntington Beach 

Raymond Elementary Fullerton 

Palisades Elementary Dana Point 

Rolling Hills Elementary Fullerton  

Top of the World Laguna Beach 

 
The County provided the Institute with education and outreach materials and a customized 
poster size map of their watershed.   The students learned about current watershed topics and 
used an Enviroscape® Coastal Model to learn about point source and non-point source 
pollution.  The students developed research projects in their local watersheds and returned to 
the Ocean Institute January 8 - 28, 2008, to present their research projects at the Kids’ 
Conference on Watersheds.  The goal of this program is to train students in self-management of 
their watersheds and to provide them with the tools to effect change within their communities.  
County of Orange staff provided presentations at the Kids’ Conference on Watersheds as well 
to provide insight into watershed management. 
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Discovery Science Center Programs 
 
During the 2007-08 reporting period, the DSC, in partnership with the Orange County 
Stormwater Program - PPP, developed a PPP-specific demonstration and learning station for 
the general public, visitors and students on field trips to the DSC.  Annually, more than 270,000 
people visit the DSC.  Designed for visitors of all ages but primarily students (and their 
chaperones, parents, teachers), Project Pollution Prevention overarching messages are:  

• The importance of water  

• Water reclamation / water reuse 

• Knowledge of urban pollutants, such as used motor oil and pet waste  

• Stormwater and urban runoff pollution  

Through MWDOC/DSC’s Elementary Water Science Education Program, instructors regularly 
present grade-specific science lessons to fourth and fifth grade students attending the DSC field 
trip program and who visit the DSC.  The field trips taught students through a program entitled 
“Watershed Photo Detective” where students examine a storm channel in the Santa Ana River 
watershed and assess overall stream condition based on key indicators of watershed health.  
 
Orange County Department of Education (OCDE) 

 
Inside the Outdoors is an environmental education program administered by the Orange County 
Department of Education (OCDE).  The mission of Inside the Outdoors is to empower students, teachers, 
parents and the community to explore natural areas and expand their knowledge.  There are four types 
of programs within Inside the Outdoors that work to bring water quality issues and water science to 
students and teachers in a hands-on and engaging way.  These include a water pollution session at the 
Outdoor Science School, the traveling scientist presentation Drip Drop, the Where Do I Flow field program 
and the Project WET teacher workshop.   
 
C-6.3.7   Outreach to Quasi-Governmental Agencies/Districts 
 
Orange County Sanitation District (OCSD) 
 
Information on the County’s partnership with OCSD can be found in Section C-3 of this PEA.  
 
 
 
 
 
 
 
 
 
 
 
 
 

0037978



SECTION C-6, Public Education   
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Public Education C-6-20 

 
C-6.4  Public Participation (LIP Section A-6.5) 
 
Public participation allows the public to be directly involved with the stormwater program. The 
County has encouraged public participation at the local level by providing opportunities for the 
public to ask questions and provide comments. When the public asks questions it provides 
valuable information about their major concerns, effective and ineffective approaches in dealing 
with their concerns, and fosters a relationship in which the public proactively engage in 
protecting water quality. 
 
C-6.4.1   County Website 
 
The County’s website located at www.ocwatersheds.com includes a variety of ways for the 
public to communicate with staff responsible for various program elements. Documents such as 
the DAMP, LIP, PEA, ROWD, etc., are posted with links to an email contact for comments. In an 
effort to publicize this means of communication the County web address is listed on all 
countywide outreach materials.  
 
Stormwater Program Email List Server – OCSTORMWATERINFO 
 
In December 2004, the County initiated an email list server for the Stormwater Program. Called 
OCSTORMWATERINFO, the email list server was a fully moderated forum intended to 
facilitate communication, information exchange and participation among its users about issues 
and topics related to implementation of Stormwater program elements. Users were able to keep 
up with the latest stormwater developments and news, participate in discussions, ask questions, 
receive answers, and send and receive stormwater program announcements through email.  
 
The County’s contract with the list server host expired at the end of March 2008 and was not 
renewed.  An assessment of the list server usage revealed that the site was primarily used by 
the County of Orange to post Stormwater Program updates and general stormwater 
announcements such as conferences and workshops.  The County will be researching other 
information exchange options during the 2008-09 reporting period; however, in the meantime, 
important stormwater-related events, issues and developments are posted in the Newsroom 
section of the www.ocwatersheds.com website, which received an average of 32,158 hits daily 
during the 2007-08 reporting period. 
 
At its termination, OCSTORMWATERINFO had 197 members subscribed.  All list server 
members were notified prior to termination and were encouraged to sign up for other 
stormwater-related lists such as NPS Info, EPA's electronic mailing list for discussion of non-
point source pollution (NPS) control issues, and Water Board and Regional Board list servers.  
These list servers reach a much broader audience and cover many of the same topics that were 
shared through OCSTORMWATERINFO.   
 
C-6.4.2   Participation in Outreach Events 
 
Participation in outreach events allows for a two-way communication with the public. It is an 
excellent opportunity to not only disseminate stormwater public education information and 
materials but also allows the public to respond with question, comments and/or concerns.  
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The County has participated in several public outreach events during the reporting period. 
Refer to Section C-6.3.6 of this PEA for more information. 
 
Volunteer Information 
 
The County’s website provides a page devoted exclusively to providing volunteer information. 
This page provides a volunteer calendar for single day events and a volunteer opportunities list 
which provides a list of ongoing efforts in need of volunteers.  Large County-wide events such 
as Coastal Cleanup and Inner-Coastal & Watershed Cleanup Day 2007 and Earth Day 2008 were 
highlighted in the volunteer section of the website. 
 
C-6.4.3    School Programs 
 
Providing children with the tools to actively participate in the protection of their local 
waterways and beaches creates powerful environmental stewards of the future. Refer to Section 
C-6.3.6 of this PEA for more information. 
 
C-6.4.4   Public Participation Meetings 
 
The public has a vested interest in stormwater management and needs to be informed of the 
water quality issues affecting their watershed and encouraged to participate in the process. 
During the reporting period, the County participated in the following public workshops, 
seminars, and hearings addressing stormwater management issues: 
 

Date Group Topic 

August 29, 2007 
City Managers 

Association of Orange 
County 

MS4 Permits and Compliance 
Lessons Learned 

September 2007 Govtv.us (online 
information sessions) Water Quality and You 

March 12, 2008 Public Workshop State Watershed Program 
Needs & Opportunities 

March 18, 2008 Board of Supervisors 
Public Meeting 

Update on Water Quality 
Collaborative Efforts 
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C-6.5 Program Effectiveness Assessment (LIP Section A-6.5)  
 
Through its own public education efforts, the County made 11,951,605 impressions during the 
reporting period. 
 

County Outreach Impressions 

Material Distribution 112,385 

Outreach Events 33,866 

Website Hits 11,802,135 

Workshops/Seminars/Public 
Hearings/Presentations 3,219 

Total 11,951,605 

 
C-6.6 Public Education Modifications 
 
As the last step in the effectiveness assessment process, the County has evaluated the outcomes 
for this program element to determine if any program modifications are necessary. The data 
suggests that desired Outcome Levels are being achieved, so no major modifications to the 
Public Educations Program are planned.  
 
During the 2007-08 reporting period, the County underwent a major departmental 
reorganization. As a result, the County has performed an update of its Local Implementation 
Plan (LIP) to reflect these changes. The updated 2008-09 LIP is being submitted separately from 
this PEA.   

0037981



 
SECTION C-7 

 
 
 

NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT 
 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
2007-08 

 
 
 

0037982



 
SECTION C-7, New Development/Significant Redevelopment 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
New Development/Significant Redevelopment C-7-1 

 
C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the County is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
County’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the County are implemented. 

As described in detail in Section C-2.5 of this PEA, the County utilizes the California  
Stormwater Quality Association (CASQA) method of effectiveness assessment in order to 
demonstrate if program elements, activities, BMPs, etc., are resulting in desired outcomes.  
CASQA identifies six Outcome Levels (See pyramid below) and for each measure the County 
reports, the associated Outcome Level (more than one level may apply) is indicated by a colored 
triangle with a number.   

 

C-7.2    Organization Structure (LIP Section A-7.2) 
 
The key Divisions responsible for overseeing, implementing, and enforcing the new 
development/significant redevelopment program element have been identified in an 
organization chart in Figure A-7.1 of the County’s LIP.  
 
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
During the 2003-04 reporting period, the County reviewed elements of its General Plan (and 
related documents, including development standards, zoning codes, conditions of approval and 
development project guidance) to identify elements of the General Plan that should be revised 
to better reflect policies and/or goals that are protective of surface water quality and 
comprehensive watershed management principles.  It was determined that the Land Use and 
Resources Elements should be revised to reflect the new NPDES requirements for new 
development and significant redevelopment.  On March 9, 2004, a proposed General Plan 
Amendment with revisions to the Land Use and Resources Elements regarding NPDES 
requirements was recommended for approval by the Orange County Planning Commission.  
The proposed General Plan Amendment was considered and adopted by the Orange County 
Board of Supervisors on April 20, 2004. 
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C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
During the 2007-08 reporting period, the County reviewed and provided comments on several 
Environmental Impact Reports for water quality purposes. 

C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 

C-7.5.1 Conditions of Approval 
 
During the 2007-08 reporting period, the County made no changes to its conditions of approval 
which are integral to meeting the requirements of the Third Term Permits.  

C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist project applicants with preparing WQMPs, the County has made the following 
materials available at its Development Processing Center (DPC) and via its website: 
 

• WQMP Guidelines Memo:  This document provides background information on the 
NPDES permit requirements including the submission of a project WQMP and an 
Operations and Maintenance (O&M) Plan.    
 

• Orange County WQMP Template:  This interactive document can be downloaded from 
the RDMD/Planning & Development Services (PDS) website.  It provides a format for 
clients to follow and describes the information required in order to complete the project 
WQMP and meet permit requirements. 

 
• When Is A WQMP Required?:  This document describes the projects that require the 

submission of a project WQMP and the criteria that are utilized to determine if a project 
is a “non-priority” or “priority.” 
 

During this reporting period the County received the following number of preliminary project 
WQMPs and approved final project WQMPs for review and approval:   

WQMP Summary 

 Reviewed Approved Acres Covered 

Preliminary Project WQMP 0 0 0 

Final Project WQMP ( Private Projects) 68 49 51.02 

Final Project WQMP ( Public Projects) 13 11 23.26 

 
Table C-7.1, included as an attachment to this section, provides project information for 
approved final project WQMPs that were approved during the reporting period.  
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Based on a review of project WQMPs during the reporting period, the County has found that 
the three most common deficiencies requiring that an applicant’s project WQMP be revised 
before it could be approved are:  

 

1 

Some WQMP preparers initiate their WQMP using a template or the format of 
other jurisdictions.  This can result in the need for substantial revisions.  Staff 
attempts to provide the applicant with a copy of the WQMP Review Checklist at 
the time of their initial pre-filing briefing.  Some WQMP preparers were asked to 
revise their site descriptions and properly identify the project’s watershed and the 
downstream receiving waters. 

2 

Occasionally an applicant does not supply an adequate or specific water quality 
BMP exhibit, instead using a modified grading plan for the exhibit.  County staff      
makes copies of approved WQMPs available for review in office and endeavors to 
provide as much information as possible early in the design phase of the project for 
the applicant to completely and correctly prepare the WQMP. 

3 

Some applicants specify treatment control BMPs for a priority project but fail to 
provide necessary calculations in first submittal.  Also, applicants sometimes do 
not do not specify the minimum frequency of inspection and maintenance 
necessary to ensure full implementation and effectiveness of each BMP listed in the 
Inspection/Maintenance Responsibility and Frequency Matrix. 

 
These deficiencies will be used to focus the training and public outreach offered during the 
2008-09 reporting period.   
 
C-7.5.3 Runoff Management Plans 
 
During the reporting period, the County reviewed and approved a Runoff Management Plan 
(RMP) for Planning Area 1 of the Rancho Mission Viejo Planned Community (Ranch Plan).  
County staff worked with the Rancho Mission Viejo Company to address water quality and 
hydrologic concerns related to the Ranch Plan. 
 
C-7.5.4 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are 
minimum requirements for all construction sites, the County has compiled a NPDES 
informational packet that includes the following: Construction Runoff Guidance Manual, 
Instruction Manual for Erosion and Sediment Control Plans (ESCPs), sample BMPs and NPDES 
Inspection Requirements. During the planning application review process, the County applies 
conditions of approval that delineate the minimum BMPs that must be in place throughout the 
construction phase.  Additionally, plans are required to include standard NPDES construction 
notes, BMPs from a final approved project WQMP and an Erosion and Sediment Control Plan 
(ESCP).   
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) 
have submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
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understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and on-
site before commencement of any construction activities, the County requires the submittal of a 
copy of a NOI application and WDID Number prior to permit issuance.  Notification of this 
requirement is provided to applicants either during the planning application review process or 
during plan check.  Conditions of approval regarding the SWPPP are applied to planning 
applications and delineate the requirements that must be met prior to permit  
issuance.  If no previous condition has been applied to the project, the applicants may be 
notified during plan check.  
 
C-7.5.5 Issuance of Flood Encroachment Permits 
 
A flood encroachment permit from the County is required of all projects encroaching on or 
discharging to Orange County Flood Control District (OCFCD) right of way. These are typically 
projects that have been issued building/grading permits by another jurisdiction. To protect its 
stormdrain system and ensure that all DAMP/NPDES requirements are being followed during 
construction and after, the project applicant is required to provide the following to the County 
prior to permit issuance: 

• Stormwater Pollution Prevention Plan (SWPPP), if the project involves the disturbance 
of 1 acre or more of soil (All construction projects, regardless of their size, are required 
to meet requirements of Section A-8, Construction, of the County’s LIP); 

• Approved Water Quality Management Plan (WQMP);  

• Selection of post-construction BMPS from Exhibit A-9.II of the County’s LIP if the 
project did not trigger a WQMP. 

In addition to requiring these items, conditions are placed on the project through the 
encroachment permit that requires the implementation of BMPs to prevent the discharge of 
pollutants at any time.   
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
 
The County has formulated the WQMP template to reflect the requirements specified in Section 
A-7.6 of the LIP.  The document is “user-friendly” and is accessible via the County's OC 
Planning website.  Along with the template, the County has provided the additional guidance 
information described in Section C-7.5.2 to make the WQMP process as clear as possible for 
applicants.   
 
The County’s WQMP Template is customized to outline County requirements.  Specifics such as 
the submittal process, the need to record a project WQMP and O&M Plan, to what should be 
shown on a Site Plan are all included in the template.  
 
Public Works Project WQMP Template 
 
During the 2006-07 reporting period, the County implemented use of a WQMP Template for OC 
Public Works projects that trigger a WQMP but do not require the issuance of a building or 
grading permit from either a city or OC Planning. The template is based on the one already in 
use by the County for private projects but has been modified to fit the characteristics of a typical 
public works project such as a roadway expansion.  
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C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The County has initiated the verification of BMP implementation and maintenance for projects 
with approved project-specific WQMPs and will report on the results in the 2008-09 PEA.  

C-7.8 Training and Outreach (LIP Section A-7.8) 

The County conducted the following training of staff during the 2007-08 reporting period: 

2007-08 Summary of Training 
 

 
Public Outreach 
 
The County has provided valuable information to the public on its New 
Development/Significant Redevelopment Program through the following websites: 
 
www.ocwatersheds .com: 

• Introduction and background on the New Development/Significant Redevelopment 
Program (http://www.ocwatershed.com/dampreport/default.aspx?ID=1000356); 

• All related program documents and ESA watershed maps are posted and available for 
download (http://www.ocwatersheds.com/dampreport/default.aspx?ID=1000358); 

• New Development/Significant Redevelopment BMP Fact Sheets are posted and 
available for download (http://www.ocwatersheds.com/stormwaterprogram/default.aspx?ID=1130); 

Department Division Subcategory Training Module Training Dates Number of 
Attendees 

Training Sponsored/Conducted by the County and Attended by County Personnel 

OCPW 

OC Engineering/Road 

OC Engineering/Flood Control 

OC Engineering/Operations & 
Maintenance 

OC Engineering/Property 
Permits 

OC Engineering/Project 
Management 

OC Watersheds 

A&E Project Management 

OC Parks 

WQMP Preparation for 
Public Works Projects 

September 6, 
2007 

 
45 

Totals 45 
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• An email link is provided for the public to submit comments or questions on the New 
Development/Significant Redevelopment Program 
(http://www.ocwatershed.com/dampreport/default.aspx?ID=1000356). 

www.ocplanning.net: 

• WQMP Guidelines Memo 
(http://www.ocplanning.net/docs/npdes/WQMPGuidelinesMemoSept2004.pdf); 

• When is a WQMP required? 
(http://www.ocplanning.net/docs/npdes/WhenIsAWQMPRequiredSept2004.pdf); 

• WQMP Template (Exhibit A-7. IV of the County’s LIP) (see Section C-7.5.2 for a 
description of these documents) (http://www.ocplanning.net/docs/npdes/WQMPTemplate-
July2004.doc); 

• WQMP Template Instructions (http://www.ocplanning.net/docs/npdes/WQMPReadMeFirst.pdf): 

• WQMP Checklist for Preparers; 

• Erosion and Sediment Control Plan (ESCP) Instruction Manual 
(http://www.ocplanning.net/docs/npdes/ESCPInstructionManualJuly2004.pdf);  

• Construction Runoff Guidance Manual 
(http://www.ocplanning.net/docs/npdes/ConstructionRunoffGuidanceManual2004.pdf); 

• NPDES Notes for Building and Grading Plancheck 
(http://www.ocplanning.net/docs/npdes/npdesNotes.pdf); 

• NPDES Inspection Requirements 
(http://www.ocplanning.net/docs/npdes/NPDES_requirements.pdf). 

As detailed in Section C-6.4.2 of this report, the County has enhanced communication with the 
general public on general stormwater related information through the Stormwater Program 
Online Information Service that was launched in December of 2004.  
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C-7.9 New Development/Significant Redevelopment Program Modifications 
 
As the last step in the PEA, the County has evaluated the results of the program effectiveness 
assessment for this section to determine if any program modifications are necessary in order to 
comply with the Third Term Permits. Based on the County’s evaluation, requirements to 
implement structural and non-structural BMPs for new development/significant 
redevelopment projects continue to be applied rigorously. The 2007-08 reporting period saw an 
increased focus on the implementation of site design BMPs and continued improvement with 
respect to WQMPs for public projects. An area that has been identified as needing additional 
implementation support is WQMP verification. This will be a challenge for the County given 
the sheer number of approved WQMPs.     
 
During the 2007-08 reporting period, the County underwent a major departmental 
reorganization. As a result, the County has performed an update of its Local Implementation 
Plan (LIP) to reflect these changes. The updated 2008-09 LIP is being submitted separately from 
this PEA. 
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WQ07-0014 Ladera UAC Buildings 3 & 5  (GB070064) (PA060002)
Medical Office 

Buildings 7/2/2007
333 and 

555
Corporate

Ladera Ranch 2.6 San Juan Creek WQ07-0014 1 1 1 1 1 1 1 1 1 1 1 1

WQ07-0023 Quigley Residence (GB070155) (PA050090)
Single Family 

Residence 12/5/2007 12486
Vista Panorama

Santa Ana 0.2 Newport bay WQ07-0023 1 1 1 1 1 1

WQ07-0024 Holder Residence  (GB070005)
Single Family 

Residence 1/8/2008 23
Del Mar

Newport Coast 0.5
Newport Coastal 

Streams WQ07-0024 1 1 1 1 1

WQ07-0026
The Oaks at Trabuco, LLC (Goren)  (GB070073, 
PA060096)  (Addendum to WQ03-0001)

Single Family 
Residence 5/16/2008 19892

Summit Trail Road
Trabuco Canyon 2.4 San Juan Creek WQ07-0026 1 1

WQ07-0027* Martin Aviation, John Wayne Airport  (GB070080)
Industrial (Aircraft 
Hangar, Office) 8/23/2007 19300

Ike Jones Road
Santa Ana 2.4 Newport bay WQ07-0027 1 1 1 1 1 1 1 1 1 1 1 1 1 1

WQ07-0028 Senn Residence (GB070045)  (PA050052)
Single Family 

Residence 7/5/2007 17005
South Pacific Avenue

Sunset Beach 0.1
Anaheim Bay/Huntington 

Harbor WQ07-0028 1 1 1 1 1 1 1 1 1 1 1 1

WQ07-0029
Hernandez Family Condominiums (GB070100) 
(PA070100)

19-unit MFR 
Development 8/30/2007 20362

Santa Ana Ave
Santa Ana Heights 0.9 Newport bay WQ07-0029 1 1 1 1 1 1 1 1 1

WQ07-0030P Ladera Holy Trinity Parish (GB070072) (PA060047)
Church & ancillary 

buildings 1/24/2008 1600
Corporate

Ladera Ranch 7.2 San Juan Creek WQ07-0030 1 1 1 1 1 1 1 1 1

WQ07-0031* Aliso Creek Beach Park (NR060527)
Restroom and 

Concession Stand 7/19/2007 31131
Pacific Coast Highway

Laguna Beach 0.2 Aliso Creek WQ07-0031* 1 1 1 1 1 1 1 1

WQ07-0032 County of Orange - HCA /Animal Shelter  (GB070027) Parking Lot 8/14/2007 561
City Drive
Orange 1.0 Santa Ana River WQ07-0032 1 1 1 1 1 1 1

WQ07-0033 Linn Western Operations, Inc.  (OW070004) 3 New Oil Wells 9/27/2007 15550
Tonner Canyon Road

Brea 0.0
San Gabriel 

River/Coyote Creek WQ07-0033 1 1 1 1 1 1 1

WQ07-0034* Pisano Residence (GB070085)
Single Family 

Residence 11/16/2007 3
Lorgen

Coto De Caza 0.4 San Juan Creek WQ07-0034 1 1 1 1

WQ07-0035 Semeniouta Residence (GB070089)
Single Family 

Residence 11/26/2007 30821
Via Vista

Coto De Caza 2.2 San Juan Creek WQ07-0035 1 1 1 1

WQ07-0036 Chiou Residence (GB070021)
Single Family 

Residence 8/7/2007 4
Mystique

Newport Coast 0.6
Newport Coastal 

Streams WQ07-0036 1 1 1 1 1

WQ07-0037*
"Bella Sonoma" Sonoma Partners, LLC - -  PM 2004-142  
(GB070087)

Single Family 
Residence 12/11/2007 10575

Cowan Heights Drive
Santa Ana 3.6 Newport bay WQ07-0037 1 1 1 1 1 1 1

WQ07-0038 Summercrest Apartments (GB070124)  (PA060030)
49-unit MFR 
Development 11/27/2007

9541 - 
9581

Ball Road
Anaheim 1.5

Anaheim Bay/Huntington 
Harbor WQ07-0038 1 1 1 1 1 1 1 1

WQ07-0039* Sun Residence (GB070019)
Single Family 

Residence 10/10/2007 24
Deep Sea

Newport Coast 0.8
Newport Coastal 

Streams WQ07-0039 1 1 1

WQ07-0040 Bren Residence (GB070107)  (PA060103)
Single Family 

Residence 10/17/2007 3
Emerald Bay

Laguna Beach 0.2 Laguna Coastal Streams WQ07-0040 1 1 1 1 1

WQ07-0041*
Scotto Residences (GB060147 and GB070066)
(PA060098 and PA070023)

2 Single Family 
Residences 9/27/2007

6502 and 
6512

Fairlynn Blvd.
Yorba Linda 0.6 San Mateo Creek WQ07-0041 1 1 1 1 1 1

WQ07-0042* Walters Rental 4-Ple1 (GB070050)
4-unit MFR 

Development 10/29/2007 14921
Jackson Street
Midway City 0.2

Anaheim Bay/Huntington 
Harbor WQ07-0042 1 1 1 1 1 1 1

WQ07-0043* Igarashi Residence (GB070126)
Single Family 

Residence 11/21/2007 4
Palma Valley

Coto De Caza 2.6 San Juan Creek WQ07-0043 1 1 1

WQ07-0044* Peacock Residence (GB070078) (PA070046)
Single Family 

Residence 11/1/2007 9932
Highcliff

Santa Ana 0.7 Newport bay WQ07-0044 1 1 1 1

WQ07-0045* Back Bay Montessori School (GB070137) (PA050019)
Private Pre-

School 11/13/2007 398
University Drive

Santa Ana Heights 0.4 Newport bay WQ07-0045 1 1 1 1 1 1 1 1

WQ07-0046 Wojtaszek (Con-Am) Residence (GB070099)
Single Family 

Residence 9/25/2007 30
Deep Sea

Newport Coast 0.5
Newport Coastal 

Streams WQ07-0046  

WQ07-0047 Knapp Residence (GB070121)
Single Family 

Residence 12/18/2007 139
Emerald Bay

Laguna Beach 0.2 Laguna Coastal Streams WQ07-0047 1 1 1

WQ07-0048 Jue Residence (GB070114)
Single Family 

Residence 2/29/2008 10022
Highcliff

Santa Ana 0.7 Newport bay WQ07-0048 1 1 1 1 1

WQ07-0049* Norton Residence (GB070119)
Single Family 

Residence 10/25/2007 44
Deep Sea

Newport Coast 0.4
Newport Coastal 

Streams WQ07-0049 1 1 1 1 1

WQ07-0050 Catanzarite Residence (GB070065)
Single Family 

Residence 2/8/2008 40
Deep Sea

Newport Coast 0.5
Newport Coastal 

Streams WQ07-0050 1 1 1 1 1

WQ07-0051* Beador Residence (GB070146)
Single Family 

Residence 1/9/2008 20
Shell Beach

Newport Coast 0.7
Newport Coastal 

Streams WQ07-0051 1 1 1 1 1

WQ07-0052
Northrop Grumman Corporation  - Capistrano Test 
Center Demolition/Restoration  (GA070015)

Site Restoration to 
Natural 10/4/2007 33000

Avenida Pico
San Clemente 0.3 San Mateo Creek WQ07-0052

WQ07-0053
County of Orange Probation Dept./Joplin Youth Center  
(NR070288)

New Restroom 
Building 3/11/2008 19480

Rose Canyon Road
Trabuco Canyon 0.1 San Juan Creek WQ07-0053 1 1 1 1 1

Page 1 of 4
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WQ07-0054
Le Building Material Storage Warehouse            
(GB070141) Warehouse 5/2/2008 15101

Jackson Street
Midway City 0.3

Anaheim Bay/Huntington 
Harbor WQ07-0054 1 1 1 1 1 1 1

WQ07-0055
County of Orange Flood Control - Los Alamitos Pump 
Station  (NR060561) Pump Station 6/6/2008 1650

Adolfo Lopez Dr 
Seal Beach 0.3

Anaheim Bay/Huntington 
Harbor WQ07-0055 1 1 1

WQ07-0056 ABS Wholesale Auto Auction (NR070444, PA070070)
Temporary Auto 

Storage and Sales 2/7/2008
16790 - 
16800

Harbor Boulevard
Fountain Valley 2.0 Santa Ana River WQ07-0056 1 1 1 1 1

WQ07-0057
Wellhead Power Margarita, Llc.  Margarita Energy Center 
(Peaker Plant)  (GB070163, PA070024)

(
Generation 

Facility)
Withdrawn       
5/21/2008 28402

Antonio Parkway
Ladera Ranch 1.7 San Juan Creek WQ07-0057 1 1 1 1 1 1 1 1

WQ07-0058 Oates Residence  (GB070113) SFD 12/18/2007 23
High Water

Newport Coast 0.6
Newport Coastal 

Streams WQ07-0058 1 1 1 1 1

WQ07-0059 Waters Residence  (GB070172) SFD 4/4/2008 27
High Water

Newport Coast 0.3
Newport Coastal 

Streams WQ07-0059 1 1 1 1 1 1 1 1

WQ07-0060 Yao Apartments  (GB070173)
4-unit Apartment 

Comple1 2/8/2008 14892
Van Buren Street

Midway City 0.2
Anaheim Bay/Huntington 

Harbor WQ07-0060 1 1 1 1 1 1 1

WQ07-0061 Vu Apartments  (GB070174)
4-unit Apartment 

Comple1 2/8/2008 14902
Jackson St

Midway City 0.2
Anaheim Bay/Huntington 

Harbor WQ07-0061 1 1 1 1 1 1 1

WQ07-0062 Wray Residence  (GB070132)
Single Family 

Residence 2/15/2008 9
Clear Water 

Newport Coast 0.5
Newport Coastal 

Streams WQ07-0062 1 1 1 1 1 1

WQ07-0063 Scardino Residence  (GB070177) Duple1 2/29/2008 16512
23rd Street

Sunset Beach 0.1
Anaheim Bay/Huntington 

Harbor WQ07-0063 1 1

WQ07-0064 Cotterell Residence  (GB070179)
Single Family 

Residence 3/11/2008 16781
 15th Street

 Sunset Beach 0.1
Anaheim Bay/Huntington 

Harbor WQ07-0064 1 1 1 1 1
WQ07-0065 
END 2007 Elders Residence  (GB070178)

Single Family 
Residence 2/15/2008 11091

Meads Avenue
Orange Park Acres 1.5 Santa Ana River

WQ07-0065 
END 2007 1 1 1 1

WQ08-0001 Brenner Residence  (GB070147)
Single Family 

Residence 6/26/2007 10701
Morada Avenue

Orange Park Acres 1.7 Santa Ana River WQ08-0001 1 1 1 1 1 1 1 1

WQ08-0003 Dunn Residence (GB070117)
Single Family 

Residence 5/22/2008 20406
Amapola Avenue

Orange Park Acres 1.3 Santa Ana River WQ08-0003 1 1

WQ08-0007 Frink Residence  (GB080008)
Single Family 

Residence 3/20/2008 15
Pelican Crest

Newport Coast 0.9
Newport Coastal 

Streams WQ08-0007 1 1 1 1 1

WQ08-0008 Yaghmai Residence  (GB070188)
Single Family 

Residence 4/25/2008 2
Mystique

Newport Coast 0.7
Newport Coastal 

Streams WQ08-0008 1 1 1 1 1

WQ08-0009 Carver Residence  (GB070125)
Single Family 

Residence 4/25/2008 10502
Villa Del Cerro

Santa Ana 0.4 Newport Bay WQ08-0009 1 1 1 1

WQ08-0014
County of Orange - John Wayne Airport  Hangar  
(NR070544)

Industrial (Aircraft 
Hangar) 5/9/2008 19441

Campus Drive
Santa Ana 0.3 Newport Bay WQ08-0014 1 1 1 1 1 1 1 1

WQ08-0015 Gilchrist Residence  (GB080021)
Single Family 

Residence 4/9/2008 10022
Deerhaven Drive

Santa Ana 0.8 Newport Bay WQ08-0015 1 1 1 1

WQ08-0017
YSA LLC     "Pallazo del Cancello Blu"
Lot 16, Tract 14063   (GB070183)

Single Family 
Residence 6/2/2008 32

Pelican Point Drive
Newport Coast 0.4

Newport Coastal 
Streams WQ08-0017 1 1 1 1

WQ08-0018 Camerena Residence  (GB070150)
Single Family 

Residence 4/29/2008 12285
Menuda Panorama

Santa Ana 0.3 Newport Bay WQ08-0018 1 1 1 1

WQ08-0020 Berri Residence  (GB070168)
Single Family 

Residence 5/8/2008 21
Del Mar

Newport Coast 0.5
Newport Coastal 

Streams WQ08-0020 1 1 1 1 1 1 1 1

WQ08-0021 Spatacean Residence  (GB080003)
Single Family 

Residence 5/22/2008 9862
Overhill Drive

Santa Ana 0.8 Newport Bay WQ08-0021 1 1 1 1 1 1 1 1

WQ08-0022 Wojtaszek Residence (GB080028)
Single Family 

Residence 6/16/2008 21
Shell Beach

Newport Coast 0.4
Newport Coastal 

Streams WQ08-0022 1 1 1 1 1 1 1 1

0.0 Totals: 49 30 33 52 5 4 13 1 9 16 35 20 0 30 19 2 0

1.9

49.1
51.0

Acres -Preliminary:
Acres - Public (County Project which required a building/grading

permit):
Acres - Private:

Total Acres:
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 2007-2008 County of Orange Program Effectiveness Assessment
Table C-7.1  WQMPs Approved - Private Projects/County Projects Requiring Building/Grading Permit

Planning File 
Number 

(WQMP Doc. 
No.) S1

: P
ro

vi
de

 s
to

rm
 d

ra
in

 
sy

st
em

 s
te

nc
ili

ng
 &

 
si

gn
ag

e

S2
: D

es
ig

n 
&

 c
on

st
ru

ct
 

ou
td

oo
r m

at
er

ia
l s

to
ra

ge
 

ar
ea

s 
to

 re
du

ce
 p

ol
lu

tio
n 

in
tr

od
uc

tio
n

S3
: D

es
ig

n 
&

 c
on

st
ru

ct
 

tr
as

h 
&

 w
as

te
 s

to
ra

ge
 

ar
ea

s 
to

 re
du

ce
 p

ol
lu

tio
n 

in
tr

od
uc

tio
n

S4
: U

se
 e

ffi
ci

en
t i

rr
ig

at
io

n 
sy

st
em

s 
&

 la
nd

sc
ap

e 
de

si
gn

, w
at

er
 c

on
se

rv
at

io
n,

 
sm

ar
t c

on
tr

ol
le

rs
 &

 s
ou

rc
e 

co
nt

ro
l

S5
: P

ro
te

ct
 s

lo
pe

s 
&

 
ch

an
ne

ls
 &

 p
ro

vi
de

 
en

er
gy

 d
is

si
pa

tio
n

S6
: I

nc
or

po
ra

te
 

re
qu

ire
m

en
ts

 a
pp

lic
ab

le
 

to
 in

di
vi

du
al

 p
rio

rit
y 

pr
oj

ec
t c

at
eg

or
ie

s

A
. D

oc
k 

A
re

as

B
. M

ai
nt

en
an

ce
 B

ay
s

C
.  

Ve
hi

cl
e 

W
as

h 
A

re
as

D
. O

ut
do

or
 P

ro
ce

ss
in

g 
A

re
as

E.
 E

qu
ip

m
en

t W
as

h 
A

re
as

F.
  F

ue
lin

g 
A

re
as

G
.  

H
ill

si
de

 L
an

ds
ca

pi
ng

H
.  

W
as

h 
W

at
er

 C
on

tr
ol

 
fo

r F
oo

d 
Pr

ep
ar

at
io

n 
A

re
as

I. 
 C

om
m

un
ity

 C
ar

 W
as

h 
R

ac
ks

Tr
ea

tm
en

t C
on

tr
ol

 
(D

es
cr

ip
tio

n) Planning File 
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(WQMP Doc. 
No.)

WQ07-0014 1
Proprietary Control Measures (Flo-Gard+Plus Catch Basin Filter Inserts), Ladera PC 
Regional Treatment Facility (Horno Creek Detention Basin) WQ07-0014

WQ07-0023 1 1 1 Porous Landscape Detention WQ07-0023

WQ07-0024 1 1 1 1
Porous Landscape Detention, Proprietary Control Measures (Ultra-Urban Drain Bo1 
w/ Smart Sponge Plus Filter Inserts) WQ07-0024

WQ07-0026 1 Vegetated (Grass) Swale WQ07-0026

WQ07-0027 1 1 1 1 1 1 1 1
Media Filter, Proprietary Control Measures (CONTECH StormFilter), landscaped area 
strips WQ07-0027

WQ07-0028 1 1 1
Porous Landscape Detention, Porous Pavement Detention, Proprietary Control
Measures (Catch Basin Filter Inserts) WQ07-0028

WQ07-0029 1 1 1 1 Proprietary Control Measures (CSR Stormceptor, or Contech CDS unit) WQ07-0029

WQ07-0030 1 1 1 Ladera PC Regional Treatment Facility (Horno Creek Detention Basin) WQ07-0030

WQ07-0031* 1 1 1 1 Dry Detention Basin, Porous Pavement Detention, Porous Landscape Detention WQ07-0031*

WQ07-0032 1 1 1 1
Media Filter (Kristar Flo-Gard Plus Catch Basin Insert Filters) Proprietary Control 
Measures (CSR Stormceptor, Model 1800) WQ07-0032

WQ07-0033 WQ07-0033

WQ07-0034 1 1 1 1 1 Vegetated (Grass) Strips, Vegetated (Grass) Swales WQ07-0034

WQ07-0035 1 1 1 1 1 Vegetated (Grass) Strips, Vegetated (Grass) Swales WQ07-0035

WQ07-0036 1 1 1 1
Porous Landscape Detention, Media Filter,  Proprietary Control Measures (Ultra-
Urban Drain Bo1 Filter Inserts) WQ07-0036

WQ07-0037 1 1 1 1 Dry Detention Basin WQ07-0037

WQ07-0038 1 1 1 1
Vegetated (Grass)  Swales, Proprietary Control Measures (Katchall Microbial 
Filtration System) WQ07-0038

WQ07-0039 1 1
Vegetated (Grass) Swales, Porous Landscape Detention, Infiltration Trench, atrium
grates, roof downspout filter inserts WQ07-0039

WQ07-0040 1 1 1 1
Porous Landscape Detention, Media Filter,  Proprietary Control Measures (Ultra-
Urban Drain Bo1 Filter Inserts w/ Smart Sponge Plus) WQ07-0040

WQ07-0041 1 1 Drain inserts WQ07-0041

WQ07-0042 1 1 1 Vegetated (Grass) Swales,  Proprietary Control Measures (GravelPave Filter system) WQ07-0042

WQ07-0043 1 1 1 1 1 Vegetated (Grass) Strips, Vegetated (Grass) Swales WQ07-0043

WQ07-0044 1 1 1 Vegetated (Grass) Swales, Porous Landscape Detention WQ07-0044

WQ07-0045 1 1 1 1 Media Filter (Kristar LoPro Trench Drain Filter Insert) WQ07-0045

WQ07-0046 WQ07-0046

WQ07-0047 1 1 1 1
Proprietary Control Measures (Ultra-Urban Drain Bo1 Filter Inserts w/ Smart Sponge 
Plus filter media) WQ07-0047

WQ07-0048 1 1 1 1
Vegetated (Grass) Strips, Proprietary Control Measures - Media Filter (FloGard Plus 
catch basin filter insert) WQ07-0048

WQ07-0049 1 1 1 1
Proprietary Control Measures (FloGard LoPro trench drain and FloGard Plus catch 
basin filter inserts) WQ07-0049

WQ07-0050 1 1 1 1 Bottomless catch basin WQ07-0050

WQ07-0051 1 1 1 1
Porous Landscape Detention, Media Filter (FloGard Plus trench drain filter insert, 
Ultra-Urban Filter with Smart Sponge Plus media) WQ07-0051

WQ07-0052 1 1 Hydroseed (Native Grassland) WQ07-0052

WQ07-0053 WQ07-0053
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 2007-2008 County of Orange Program Effectiveness Assessment
Table C-7.1  WQMPs Approved - Private Projects/County Projects Requiring Building/Grading Permit
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WQ07-0054 1 1 1 Media Filter (Kristar LoPro Trench Drain Filter Insert) WQ07-0054

WQ07-0055 1 1 Proprietary Control Measures (Kristar FloGard catch basin filter inserts) WQ07-0055

WQ07-0056 1 1
Proprietary Control Measures (FloGard LoPro trench drain and parkway filter inserts, 
and bottomless catch basins) WQ07-0056

WQ07-0057 1 1 1 1 1
Porous Pavement Detention, Dry Detention Basin, Proprietary Control Measures 
(Hydrocarbon Flow Filter), Berm to Enclose Site WQ07-0057

WQ07-0058 1 1 1 1
Porous Landscape Detention, Proprietary Control Measures/Media Filter (Flo-Gard 
Trench Drain Filters, Ultra-Urban Filter with Smart Sponge Plus media) WQ07-0058

WQ07-0059 WQ07-0059

WQ07-0060 1 1 1 Vegetated (Grass) Swales, Proprietary Control Measures (Gravelpave Filter System) WQ07-0060

WQ07-0061 1 1 1 Vegetated (Grass) Swales, Proprietary Control Measures (Gravelpave Filter System) WQ07-0061

WQ07-0062 1 1 Vegetated (Grass) Strips, Vegetated (Grass) Swales, Porous landscape detention WQ07-0062

WQ07-0063 1 Infiltration Basin, Proprietary Control Measures (sediment basin) WQ07-0063

WQ07-0064 1 1 WQ07-0064
WQ07-0065 

END 2007 1 1 1 Vegetated (Grass) Swales
WQ07-0065 

END 2007

WQ08-0001 Berm and Block Walls to Enclose Site WQ08-0001

WQ08-0003 1 1 1 Vegetated (Grass) Swales, Porous landscape detention WQ08-0003

WQ08-0007 1 1 1 1
Proprietary Control Measures/Media Filter (Ultra-Urban Filter with Smart Sponge Plus 
media) WQ08-0007

WQ08-0008 1 1 1 1
Porous Landscape Detention, Proprietary Control Measures/Media Filter (Flo-Gard 
Trench Drain Filters, Ultra-Urban Filter with Smart Sponge Plus media) WQ08-0008

WQ08-0009 1 1 1 1 1 Vegetated (Grass) Strips, Vegetated (Grass) Swales WQ08-0009

WQ08-0014 Berm and Block Walls to Enclose Site WQ08-0014

WQ08-0015 1 1 1 Infiltration Basin, Infiltration trench, Porous landscape detention WQ08-0015

WQ08-0017 1 1 1 1
Detention Basin/Sand Filter (Regionally provided); Media Filter (Flo-Gard Trench 
Drain Filters (3 - Driveway channel drains) WQ08-0017

WQ08-0018 1 1 1 1 1 Vegetated (Grass) Strips, Vegetated (Grass) Swales WQ08-0018

WQ08-0020 1 1 1 1
Media Filter, Proprietary Control Measures (Wet Vault - StormTech Chamber 
Systems) WQ08-0020

WQ08-0021 1 1 1 1 1 WQ08-0021

WQ08-0022 WQ08-0022

11 3 31 41 24 44 0 0 1 0 1 1 11 1 0
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 2007-2008 County of Orange Program Effectiveness Assessment
Table C-7.1  WQMPs Approved - OCPW Public Works Projects
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OCPW WQMP 
06-04

Irvine  Avenue Widening from 
Southerly of Mesa Dr. to SE Bristol Public Road 9/20/2007 11.70 Newport Bay X X X X X Hydrodynamic Vortex Separator

OCPW WQMP 
07-01 Fullerton Creek Improvement Project Flood Control July, 2007 3.04 Santa Ana River X Trash & Debris Boom

OCPW WQMP 
07-03

Barrier Replacement and Seismic 
Retrogit fot Santiago Canyon Road 
Bridge SC-9

Public Bridge 7/28/2008 0.53 Santa Ana River X X Non-Priority Project - Treatment not 
Required

OCPW WQMP 
07-04

Peters Channel Trail Undercrossing 
at Barranca Pkwy. Flood Control October, 2007 4.14 Newport Bay X X X X Proprietary Treatment Controls - 

Drain Inlet Filters 

Total 
Number of 

Acres
Watershed 

Not Applicable - Projects not Fixed Facilities Not Applicable to these Projects (Features 
not Present)

Treatment Control BMP 
(Description)Project Name and Summary

Planning File 
Number 

(WQMP Doc. 
No.)

Type of Use WQMP 
Approval Date
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SECTION C-8, Construction          

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2008 
Construction C-8-1 

 
C-8.0 CONSTRUCTION  
 
C-8.1    Introduction (LIP Section A-8.1) 
 
The County has incorporated the model construction program described in DAMP Section 8.4 
as the basis for this section of its Local Implementation Plan.  This construction program 
presents requirements and guidelines for pollution prevention methods that must be used by 
construction project owners, developers, contractors, and other responsible parties, in order to 
protect receiving waters from discharges resulting from construction activities. 
 
As described in detail in Section C-2.5 of this PEA, the County utilizes the California  
Stormwater Quality Association (CASQA) method of effectiveness assessment in order to 
demonstrate if program elements, activities, BMPs, etc., are resulting in desired outcomes.  
CASQA identifies six Outcome Levels (See pyramid below) and for each measure the County 
reports, the associated Outcome Level (more than one level may apply) is indicated by a colored 
triangle with a number.   

 

 C-8.1.1  Overall Construction Program Management 
 
Within Section A-8.0 of the LIP, the County has identified which County Departments are 
responsible for the implementation of this stormwater program element.  
 
C-8.2    Inventory of Construction Projects (LIP Section A-8.2) 
 
The County has developed and updated on an ongoing basis, a watershed-based inventory of 
the identified construction projects within the County’s jurisdiction.  A summary of the 
construction inventory updated prior to October 1, 2008 and included as Exhibit A-8.I of the 
LIP, is provided below.   
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County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2008 
Construction C-8-2 

Jurisdictional Summary of Construction Projects 

Total Number of Construction Projects Construction Project 
Category 

2007-08 2006-07 2005-06 

Private Projects – Santa Ana Region 804 939 678 

Private Projects – San Diego Region 223 378 329 

Public Projects – Santa Ana Region 30 22 24 

Public Projects – San Diego Region 8 15 8 

Total for all Categories 1065 1354 1039 

 
Looking at the number of construction projects under the County’s authority over the last three 
years, there continues to be a shift in the balance of the inventory from the San Diego to the 
Santa Ana Region.  

2007-08 Summaries of Construction Projects by Watershed  
San Diego Region 
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Private Projects 48 5 2 167 0 1 

Public Projects 2 1 0 5 1 0 

Totals 50 6 2 172 1 1 

2007-08 Summaries of Construction Projects by Watershed  
Santa Ana Region 
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Private Projects 28 107 75 207 387 0 

Public Projects 4 4 10 13 0 1 

Totals 32 111 85 220 387 1 
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SECTION C-8, Construction          

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2008 
Construction C-8-3 

 
C-8.3 Prioritization of Construction Projects (LIP Section A-8.3) 
 
The County has prioritized construction projects within its jurisdiction as high, medium or low 
based on their respective threat to water quality.  The prioritizations are updated on an ongoing 
basis along with the inventory (Exhibit A-8.I of LIP). Summaries of the prioritizations are 
provided in the following tables:   
 

2007-08 Summary of Construction Projects Prioritization 
 

Private Projects Public Projects 
Construction Projects Prioritization Santa Ana 

Region 
San Diego 

Region 
Santa Ana 

Region 
San Diego 

Region 
Projects subject to General 
Construction Permit 35 14 20 5 

Projects tributary to and within 500 
feet of an ASBS 0 0 0 0 

Projects tributary to 303(d) 
waterbody impaired for sediment or 
turbidity 

0 0 0 1 

Projects within, directly adjacent to 
or discharging directly to an ESA 0 0 0 0 

Number of high priority projects 26 8 15 7 

Number of medium priority 
projects 44 11 9 0 

Number of low priority projects 734 204 7 2 
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SECTION C-8, Construction          

County of Orange/Orange County Flood Control District 
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Construction C-8-4 

 
2007-08 Construction Projects Prioritization Summary by Watershed 

Santa Ana Region 
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Number of high priority projects 3 6 7 9 0 15 0 

Number of medium priority projects 0 6 10 22 0 13 0 

Number of low priority projects 28 97 66 192 0 359 0 

Totals 31 109 83 223 0 387 0 

 
San Diego Region 
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Number of high priority projects 1 0 0 11 1 0 

Number of medium priority projects 0 0 0 11 0 0 

Number of low priority projects 48 6 2 150 0 1 

Totals 49 6 2 172 1 1 

 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 
BMP fact sheets have been developed and are included as a part of the Construction Program.  
The fact sheets include a description of specific BMPs for common construction activities that 
may discharge pollutants and provide a focus on the pollution prevention measures that should 
be implemented.  The Construction BMP fact sheets are from the 2003 edition of the California 
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SECTION C-8, Construction          

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2008 
Construction C-8-5 

Stormwater Quality Association Stormwater Best Management Practice Handbook-Construction and 
are included as Exhibit A-8.II of the County’s LIP. 
 
C-8.5    Documentation Requirements (LIP Section A-8.5) 
 
The County is required to document and report to the Regional Board, construction projects 
which fail to comply with the Statewide General Construction Permit or represent a significant 
threat to human or environmental health. 
 
C-8.5.1 Private Construction Projects  
 
During the reporting period, the County made one notification to the Santa Ana Regional Board 
regarding a private project. County Stormwater Program and Construction Inspection Staff 
observed a sub-contractor at this particular project washing down finished streets using a water 
tanker. The resulting wastewater discharge was not contained on-site. Santa Ana Regional 
Board Staff were immediately notified and enforcement action was taken against the 
developer/general contractor by the County.  
 
When the wash down activity was observed at a later date for a second time, Santa Ana 
Regional Board and County Staff met on site with the developer/general contractor. The 
County issued a Water Quality Ordinance Administrative Compliance Order requiring the 
Developer/General Contractor to take several steps, including: 

• Revision of Stormwater Pollution Prevention Plan (SWPPP); 
• Closed circuit TV inspection of all underground stormdrain lines; 
• Cleanout of all underground stormdrain lines and post-construction treatment 

control BMPs, including replacement of damaged filter media; 
• Routine inspection reports of stormdrain lines and post-construction BMPs. 

Coordination with Regional Board Staff on this situation was highly effective in achieving 
compliance at the site. The enforcement action changed the behavior of the contractor (Level 3 
Outcome) and reduced pollutant loads to the stormdrain system (Level 4 Outcome). 
 
C-8.5.2 Public Agency Construction Projects  
 
The County made no notifications to the Regional Board regarding public projects during the 
reporting period.   
 
C-8.6 Municipal Inspection Requirements of Construction Projects and Reporting 

Requirements (LIP Section A-8.6) 
 
The County has inspected construction projects at the frequency determined by the priority 
ranking assigned to each facility as identified in the LIP.  The inspections generally include a 
review of BMP implementation through the erosion control practices, sediment control 
practices, tracking controls, waste and disposal management practices on a project and look for 
visual evidence of past or present unauthorized non-stormwater discharges.   
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County of Orange/Orange County Flood Control District 
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Construction C-8-6 

The County inspects construction projects at the frequency stated in Table A-8.4 of the LIP. 
 

Inspection Frequency of Construction Sites (Table A-8.4 of LIP) 
Wet Season 

(October 1 - April 30) Construction Site 
Priority 

San Diego Region Santa Ana Region 

Dry Season 
(May 1 - September 30) 

LOW Twice during the season Once during the season As needed 

MEDIUM Twice during the season As needed 

HIGH Once per week * Once per month As needed 

* Or, monthly for any site that the County certifies in a written statement to the SDRWQCB all of the following 
(certified statements may be submitted to the San Diego Regional Board at any time for one or more sites): 
i. County has record of construction site’s Waste Discharge Identification Number (WDID#) documenting 

construction site’s coverage under the statewide General Construction Permit; and 
ii. County has reviewed the constructions site’s Stormwater Pollution Prevention Plan (SWPPP); and 
iii. County finds SWPPP to be in compliance with all local ordinances, permits, and plans; and 
iv. County finds that the SWPPP is being properly implemented on site. 

 
In addition, if there is evidence of non-compliance, the County re-inspects the project once a 
month at a minimum in order to ensure that the site is brought back into compliance. After it is 
in compliance the project is inspected a minimum of once every four months for the next 
calendar year (assuming it is still active). 
 
The number of inspections completed during the current reporting year is presented in the 
following tables:   
 

2007-08 Summary of Construction Projects Inspection   
 

Facility Category Number of Inspections During the  
Reporting Period 

Priority High Medium Low 

Private Projects 1,578 

Public Projects  103 15 34 

Total  1,730 

 
The number of non-compliant projects identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  
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2007-08 Summary of Construction Projects Compliance 

 

Reporting 
Period 

Number of 
Inspections 

Number of Private 
Construction Projects Out 

of Compliance 

Number of Public 
Construction Projects Out 

of Compliance 

%  Out of 
Compliance 

2007-08 1,730 220 4 13% 

2006-07 1,915 226 5 12% 

2005-06 2,666 151 7 6% 

2004-05 3,553 640 2 18% 

2003-04 5,267 368 2 7% 

 
The percentage of construction projects determined to be out of compliance (13%) did not 
change much from the 2006-07 reporting period (12%). The knowledge and awareness of 
inspection staff has increased over the last several years through training (Level 2 Outcome). 
This has resulted in more thorough inspection procedures (Level 3 Outcome) but a 
corresponding increase in non-compliance has not been observed. This pattern suggests 
enhanced implementation by the developers/contractors (Level 3 Outcome).  
 
Inspection information is updated on an ongoing basis in a database format. The inspection 
related information includes, at a minimum, inspection dates, inspectors present and the results 
of the inspection. The updated inspection database is included as Attachment C-8.1 of this 
report. 
 
Enforcement 
 
The County’s Construction Inspectors and Stormwater Program Authorized Inspectors 
undertake enforcement activities according to the County’s ordinances and the accompanying 
Enforcement Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available 
are summarized in this section and detailed in the County’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, may be prepared 
for prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the County’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  More severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance 
schedule. 
 
The following table provides a summary of the numbers and types of enforcement actions 
against construction projects that have been taken by the County during the reporting period:   
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2007-08 Summary of Private Construction Projects Enforcement 

 

 
2007-08 Summary of Public Construction Projects Enforcement 

 

 

Enforcement Options Criminal 
Remedies 

# of Verbal 
Warnings 

# of Correct Work 
Notices 

(Written Notice to 
Correct Work) 

# of 
Administrative 

Compliance 
Orders 

# of Stop 
Work Orders 

Misdemeanor, 
Infraction 

0 220 0 0 0 

Enforcement Options 

# of Verbal 
Warnings 

# of Correct Work 
Notices 

(Written Notice to 
Correct Work) 

# of 
Administrative 

Compliance 
Orders 

# of Stop 
Work Orders 

Enforcement 
of Contract 

11 6 0 0 0 
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County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2008 
Construction C-8-9 

C-8.7    Training and Outreach (LIP Section A-8.7) 
 
The County conducted and/or participated in multiple trainings to assist responsible municipal 
staff in understanding the Construction Program.  The training attended during the 2007-08 
reporting period is summarized in the following tables:  

2007-08 Summary of Training 

 
Other training opportunities that County staff attended include the following:  

 
1. Title of Workshop or Training: CASQA Pre-Conference Workshop I, Construction Site Runoff 

Date Attended: September 10, 2007  
Training Conducted By: California Stormwater Quality Association (CASQA) 
 

Name Department 
Bob Whitlock 
Michael Romero 
Robin LaMont  

 
OCPW/OC Engineering/Construction 

 
2. Title of Workshop or Training: Construction Stormwater Compliance Training Seminar 

Date Attended: February 29, 2008 

OC Public Works Division Training Date Attendees 

Pre-Wet Season Training 
with Santa Ana Regional 
Board (County sponsored 
training) 

October 17, 
2007 10 OC Engineering/ 

Construction 

OC Planning/Building and 
Safety 

OC Watersheds  

Pre-Wet Season Training 
with San Diego Regional 
Board (County sponsored 
training) 

October 18, 
2007 3 

Pre-Wet Season Training 
August & 
November, 
2007 

17 

NPDES Training for the 
Construction Inspector 

October 24 & 
30, 2007 & 
March 5, 2008 

32 
OC Engineering/ 
Construction 

NPDES Training 
Evaluation 

January 24 & 
February 5, 
2008 

30 

Totals 92 
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Sponsoring Organization: Building Industry Association of Southern California 
 

Name Department 

Tom Webb 

Michael Romero 

Robin LaMont  
Michael Hatch 

OCPW/OC Engineering/Construction 

 
3. Title of Workshop or Training: 24 hr. SWPPP Training 

Dates Attended: November 7-9, 2007 or February 11-13, 2008 
Training Conducted By: Global Environmental Network, Inc. 
 

Name Department 
David DiMaggio 
Teejay Areopagita  
Hamid Abedzadeh 

OCPW/OC Engineering/Construction 

 
4. Title of Workshop or Training: CPESC Workshop  

Dates Attended: April 7, 2008,  
Training Conducted By: Global Environmental Network, Inc. 
  

Name Department 
Robin LaMont  
Bob Whitlock  

OCPW/OC Engineering/Construction 

 
C-8.8   Statewide Construction General Permit 
 
On March 18, 2008, the State released a second preliminary draft of the Construction General 
Permit (CGP), which will supercede Order No. 99-08-DWQ (Current CGP) once adopted. This 
permit will authorize the discharge of stormwater runoff at all construction sites disturbing one 
acre or more of soil, both public and private.  
 
The impact this permit as written in the preliminary draft will have on the County’s capital 
improvement projects, particularly road and flood improvements is drastic. OC Public Works 
Staff participated in a CASQA coordinated technical review of the preliminary draft by leading 
focus groups. Comments were provided to CASQA by these focus groups. Adoption of this 
permit during the 2008-09 reporting period is a possibility that the County is actively taking 
steps to prepare for.  
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C-8.9 Construction Program Modifications 
 

As the last step in the effectiveness assessment process, the County has evaluated the outcomes 
for this program element to determine if any modifications are necessary. Based on the 
County’s evaluation, the program is achieving most of the desired Outcome Levels and the 
framework is solid but successful implementation relies on knowledge and awareness of 
municipal construction inspection staff and good coordination between departments with 
responsibility for construction projects. These are areas of the construction program that will 
receive focus during the 2008-09 reporting period.      
 
During the 2007-08 reporting period, the County underwent a major departmental 
reorganization. As a result, the County has performed an update of its Local Implementation 
Plan (LIP) to reflect these changes. The updated 2008-09 LIP is being submitted separately from 
this PEA. 
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 29, 2008

Project 
ID # Permit No. Watershed Project 

Size
ESA? Priority

15 GA060036 1857 Carmichael Drive San Gabriel River/Coyote C 25.00 No High
69 GB060184 17353 Bolsa Chica Street Anaheim Bay/Huntington H 3.10 No High

79 GB070039 4472 Los Patos Avenue Anaheim Bay/Huntington H 12.50 No High

89 GB070108 4416 Los Patos Avenue Anaheim Bay/Huntington H 14.90 No High

226 RS070220 3141 Hill Rose Drive Anaheim Bay/Huntington H 0.10 No High

20 GB040107 7832 E Coast Hwy Newport Coastal Streams 0.74 No High

36 GB050143 22827 Reef Point Drive Newport Coastal Streams 0.00 No High

41 GB060045 4 Seawatch Newport Coastal Streams 9.80 No High

42 GB060062 22701
Pelican Hill Road 
South Newport Coastal Streams 2.63 No High

55 GB060133 22701
Pelican Hill Road 
South Newport Coastal Streams 9.00 No High

64 GB060167 22601
Pelican Hill Road 
South Newport Coastal Streams 1.99 No High

74 GB070010 15 Avalon Vista Newport Coastal Streams 1.29 No High

110 NR060250 22701
Pelican Hill Road 
South Newport Coastal Streams 0.00 No High

111 NR060390 22701
Pelican Hill Road 
South Newport Coastal Streams 0.00 No High

179 RS050634 6 Skyridge Newport Coastal Streams 0.00 No High

180 RS050635 6 Skyridge Newport Coastal Streams 0.00 No High

201 RS061340 9 Avalon Vista Newport Coastal Streams 0.00 No High

222 RS070116 11 Avalon Vista Newport Coastal Streams 0.74 No High

277 RS071331 15 Avalon Vista Newport Coastal Streams 0.01 No High

316 RS071741 21 Del Mar Newport Coastal Streams 0.10 No High

156 NR080062 12 Civic Center Plaza Newport Bay 0.10 No High

261 RS071032 12486 Vista Panorama Newport Bay 0.13 No High

10 EL050839 6311 Black Star Canyon Road Newport Bay 167.30 No High

31 GB050083 2 Irvine Park Road Newport Bay 35.50 No High
119 NR070296 2 Irvine Park Road Newport Bay 0.01 No High
249 RS070841 20002 Daniel Lane Newport Bay 0.01 No High

Address

Page 1 of 20
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 29, 2008

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

52 GB060111 4578 Los Patos Avenue Newport Bay 7.60 No Medium
58 GB060138 4578 Los Patos Avenue Newport Bay 1.86 No Medium
59 GB060140 4456 Los Patos Avenue Newport Bay 2.40 No Medium

123 NR070434 16571
Pacific Coast 
Highway Newport Bay 0.01 No Medium

267 RS071162 16382 N Pacific Avenue Newport Bay 0.00 No Medium

384 RS080423 12892 Martha Ann Drive Newport Bay 0.10 No Medium

57 GB060137 22601
Pelican Hill Road 
South Newport Bay 13.91 No Medium

66 GB060170 37 South Sur Newport Bay 1.50 No Medium

75 GB070017 22345 Reef Point Drive Newport Bay 13.30 No Medium

105 NR060048 22601
Pelican Hill Road 
South Newport Bay 0.00 No Medium

106 NR060049 22601
Pelican Hill Road 
South Newport Bay 0.00 No Medium

107 NR060139 22701
Pelican Hill Road 
South Newport Bay 20.00 No Medium

108 NR060177 22500
Pelican Hill Road 
South Newport Bay 0.00 No Medium

109 NR060178 22500
Pelican Hill Road 
South Newport Bay 0.00 No Medium

130 NR070556 22701
Pelican Hill Road 
South Newport Bay 0.10 No Medium

227 RS070341 23 Del Mar Newport Bay 0.01 No Medium

238 RS070530 7 Pelicans Drive Newport Bay 0.01 No Medium

244 RS070663 11 Clear Water Newport Bay 0.01 No Medium

296 RS071484 3 Pelican Crest Drive Newport Bay 0.01 No Medium
14 GA060031 8627 Portola Pwy Newport Bay 4.10 No Medium
21 GB040127 9961 Foxrun Road Newport Bay 0.92 No Medium
40 GB060030 13101 Old Myford Road Newport Bay 2.20 No Medium
63 GB060165 1572 Orchard Drive Newport Bay 2.24 No Medium
65 GB060168 11 Strawberry Farms Road Newport Bay 0.87 No Medium
85 GB070080 19300 Ike Jones Road Newport Bay 1.52 No Medium
95 GB070148 9902 Rangeview Drive Newport Bay 1.18 No Medium

124 NR070441 18792 E 17th Street Newport Bay 0.01 No Medium
188 RS051686 11251 La Vereda Drive Newport Bay 0.00 No Medium

236 RS070501 18801
Vanderlip Avenue

Newport Bay 0.01 No Medium
250 RS070860 13851 Gershon Place Newport Bay 0.01 No Medium
255 RS070887 12922

Fairhaven 
Extension Newport Bay 0.01 No Medium

Page 2 of 20
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 29, 2008

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

273 RS071291 14392 Alleman Place Newport Bay 0.01 No Medium
318 RS071758 10022 Deerhaven Drive Newport Bay 0.01 No Medium
352 RS080224 10602 Miravista Drive Newport Bay 0.01 No Medium
760 SW060376 11331 Covey Lane Newport Bay 0.00 No Medium

11 GA020001 18488 Country Home Road Santa Ana River 9.30 No Medium
12 GA020009 26982 Baker Canyon Road Santa Ana River 1.00 No Medium
17 GB020069 14311 Ladd Canyon Road Santa Ana River 1.50 No Medium

168 RS040509 14311 Ladd Canyon Road Santa Ana River 1.50 No Medium
230 RS070379 18051 Merlin Street Santa Ana River 0.01 No Medium
231 RS070380 18061 Merlin Street Santa Ana River 0.01 No Medium
242 RS070602 11094 S Meads Avenue Santa Ana River 0.01 No Medium
389 RS080443 28012 Modjeska Grade Road Santa Ana River 0.01 No Medium
409 RS080665 18791 E El Salvador Avenue Santa Ana River 0.01 No Medium
256 RS070937 9501 Vancouver Drive San Gabriel River/Coyote C 0.01 No Low
305 RS071575 11941 Sandy Drive San Gabriel River/Coyote C 0.01 No Low
329 RS080030 9602 S Gilbert Street San Gabriel River/Coyote C 0.01 No Low
333 RS080075 9661 Pandora Lane San Gabriel River/Coyote C 0.10 No Low
394 RS080484 10882 Mac Murray Street San Gabriel River/Coyote C 0.01 No Low
467 RT070136 9541 W Ball Road San Gabriel River/Coyote C 0.01 No Low
468 RT070139 9541 W Ball Road San Gabriel River/Coyote C 0.01 No Low
469 RT070140 9541 W Ball Road San Gabriel River/Coyote C 0.01 No Low
470 RT070141 9541 W Ball Road San Gabriel River/Coyote C 0.01 No Low
471 RT070142 9541 W Ball Road San Gabriel River/Coyote C 0.01 No Low
472 RT070143 9541 W Ball Road San Gabriel River/Coyote C 0.01 No Low
473 RT070144 9541 W Ball Road San Gabriel River/Coyote C 0.01 No Low
474 RT070145 9541 W Ball Road San Gabriel River/Coyote C 0.01 No Low
475 RT070146 9541 W Ball Road San Gabriel River/Coyote C 0.01 No Low
476 RT070147 9541 W Ball Road San Gabriel River/Coyote C 0.01 No Low
477 RT070148 9541 W Ball Road San Gabriel River/Coyote C 0.01 No Low
716 RW080310 9541 W Ball Road San Gabriel River/Coyote C 0.10 No Low
717 RW080311 9541 W Ball Road San Gabriel River/Coyote C 0.10 No Low

83 GB070062 10411 Perdido Street San Gabriel River/Coyote C 0.00 No Low
247 RS070828 9682 W Chanticleer Road San Gabriel River/Coyote C 0.00 No Low
373 RS080378 10231 Perdido Street San Gabriel River/Coyote C 0.00 No Low
404 RS080619 1051 Citrus Drive San Gabriel River/Coyote C 0.10 No Low
412 RS080683 1131 Citrus Drive San Gabriel River/Coyote C 0.10 No Low
738 SW020125 9142 Gordon Avenue San Gabriel River/Coyote C 0.00 No Low
747 SW030232 1111 Randall Avenue San Gabriel River/Coyote C 0.00 No Low

13 GA050019 15847 Lambert Road San Gabriel River/Coyote C 0.00 No Low
28 GB050061 2007 Kraemer Avenue San Gabriel River/Coyote C 1.84 No Low

2 DM070150 2921 Aceca Drive Anaheim Bay/Huntington H 0.01 No Low
6 DM080104 12061 Foster Road Anaheim Bay/Huntington H 0.10 No Low
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 29, 2008

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

9 DM080115 7162 Kermore Lane Anaheim Bay/Huntington H 0.10 No Low
34 GB050129 16382 N Pacific Avenue Anaheim Bay/Huntington H 0.08 No Low
67 GB060178 8632 Madison Avenue Anaheim Bay/Huntington H 0.07 No Low
73 GB070008 2922 Glenroy Place Anaheim Bay/Huntington H 0.30 No Low
90 GB070120 3301 Donnie Ann Road Anaheim Bay/Huntington H 0.25 No Low

102 GB080059 8641 Madison Avenue Anaheim Bay/Huntington H 0.20 No Low
114 NR060561 1650 Adolfo Lopez Drive Anaheim Bay/Huntington H 0.01 No Low
115 NR070033 8141 13th Street Anaheim Bay/Huntington H 0.01 No Low
157 NR080099 8261 Bolsa Avenue Anaheim Bay/Huntington H 0.10 No Low
218 RS070031 3111 Donnie Ann Road Anaheim Bay/Huntington H 0.00 No Low
225 RS070181 3191 Ruth Elaine Drive Anaheim Bay/Huntington H 0.01 No Low
286 RS071387 11702 Foster Road Anaheim Bay/Huntington H 0.01 No Low
287 RS071424 3272 Copa De Oro Drive Anaheim Bay/Huntington H 0.01 No Low
289 RS071435 16702 Bay View Drive Anaheim Bay/Huntington H 0.01 No Low
310 RS071643 3161 Druid Lane Anaheim Bay/Huntington H 0.01 No Low
312 RS071667 14692 Purdy Street Anaheim Bay/Huntington H 0.01 No Low
314 RS071676 12081 Chianti Drive Anaheim Bay/Huntington H 0.01 No Low
324 RS071827 3102 Salmon Drive Anaheim Bay/Huntington H 0.01 No Low
325 RS071862 3081 Brimhall Drive Anaheim Bay/Huntington H 0.10 No Low
350 RS080215 3061 Inverness Drive Anaheim Bay/Huntington H 0.10 No Low
355 RS080257 11352 Foster Road Anaheim Bay/Huntington H 0.01 No Low
360 RS080293 14851 Wilson Street Anaheim Bay/Huntington H 0.10 No Low
364 RS080308 16835 Bay View Drive Anaheim Bay/Huntington H 0.10 No Low
368 RS080336 3252 Rowena Drive Anaheim Bay/Huntington H 0.10 No Low
374 RS080381 11741 Harrisburg Road Anaheim Bay/Huntington H 0.10 No Low
377 RS080389 3101 Walker Lee Drive Anaheim Bay/Huntington H 0.10 No Low
380 RS080406 3171 Orlando Road Anaheim Bay/Huntington H 0.10 No Low
385 RS080426 2892 Inverness Drive Anaheim Bay/Huntington H 0.10 No Low
390 RS080445 11342 Pemberton Road Anaheim Bay/Huntington H 0.10 No Low
391 RS080456 7942 Rockwell Avenue Anaheim Bay/Huntington H 0.10 No Low
395 RS080494 2632 Woodstock Road Anaheim Bay/Huntington H 0.10 No Low
421 RS080780 3161 Bostonian Drive Anaheim Bay/Huntington H 0.01 No Low
425 RS080860 11872 Kensington Road Anaheim Bay/Huntington H 0.10 No Low
428 RS080913 3391 Rossmoor Way Anaheim Bay/Huntington H 0.01 No Low
481 RT070169 17351 Sagatuck Lane Anaheim Bay/Huntington H 0.01 No Low
482 RT070170 17361 Sagatuck Lane Anaheim Bay/Huntington H 0.01 No Low
483 RT070173 4622 Oceanridge Drive Anaheim Bay/Huntington H 0.01 No Low
485 RT070175 4642 Oceanridge Drive Anaheim Bay/Huntington H 0.01 No Low
486 RT070196 14902 Jackson Street Anaheim Bay/Huntington H 0.10 No Low
732 SA080030 3102 Blume Drive Anaheim Bay/Huntington H 0.10 No Low
757 SW050327 3311 Rossmoor Way Anaheim Bay/Huntington H 0.00 No Low
771 SW070281 3181 Oak Grove Road Anaheim Bay/Huntington H 0.01 No Low
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776 SW070321 3162 Ruth Elaine Drive Anaheim Bay/Huntington H 0.01 No Low
779 SW070336 2922 Glenroy Place Anaheim Bay/Huntington H 0.01 No Low
786 SW080002 12341 Chianti Drive Anaheim Bay/Huntington H 0.01 No Low
185 RS051343 16931 S Pacific Avenue Anaheim Bay/Huntington H 0.00 No Low
187 RS051575 2631 Piedmont Avenue Anaheim Bay/Huntington H 0.00 No Low
206 RS061490 14671 Jefferson Street Anaheim Bay/Huntington H 0.00 No Low
208 RS061539 11732 Norgrove Lane Anaheim Bay/Huntington H 0.00 No Low
209 RS061603 14702 Jefferson Street Anaheim Bay/Huntington H 0.00 No Low
211 RS061832 14791 Van Buren Street Anaheim Bay/Huntington H 0.00 No Low
214 RS061902 14702 Jefferson Street Anaheim Bay/Huntington H 0.00 No Low
215 RS061903 14702 Jefferson Street Anaheim Bay/Huntington H 0.00 No Low
232 RS070396 3052 Walker Lee Drive Anaheim Bay/Huntington H 0.00 No Low
264 RS071109 3251 Kenilworth Drive Anaheim Bay/Huntington H 0.00 No Low
265 RS071110 14862 Purdy Street Anaheim Bay/Huntington H 0.00 No Low
266 RS071138 2672 Coleridge Drive Anaheim Bay/Huntington H 0.00 No Low
269 RS071202 3152 Shakespeare Drive Anaheim Bay/Huntington H 0.00 No Low
272 RS071280 2781 Gertrude Drive Anaheim Bay/Huntington H 0.00 No Low
327 RS071914 2921 Aceca Drive Anaheim Bay/Huntington H 0.00 No Low
328 RS080018 11261 Kensington Road Anaheim Bay/Huntington H 0.00 No Low
347 RS080168 3091 Rowena Drive Anaheim Bay/Huntington H 0.00 No Low
348 RS080201 3082 Salmon Drive Anaheim Bay/Huntington H 0.00 No Low
402 RS080530 8582 Roosevelt Avenue Anaheim Bay/Huntington H 0.00 No Low
403 RS080607 2921 Bostonian Drive Anaheim Bay/Huntington H 0.00 No Low
422 RS080823 11511 Weatherby Road Anaheim Bay/Huntington H 0.00 No Low
440 RT070047 4635 Winthrop Drive Anaheim Bay/Huntington H 7.60 No Low
441 RT070055 4642 Winthrop Drive Anaheim Bay/Huntington H 7.60 No Low
442 RT070056 4636 Winthrop Drive Anaheim Bay/Huntington H 7.60 No Low
443 RT070057 4611 Oceanridge Drive Anaheim Bay/Huntington H 14.90 No Low
444 RT070058 4601 Oceanridge Drive Anaheim Bay/Huntington H 14.90 No Low
445 RT070060 17352 Greatpoint Circle Anaheim Bay/Huntington H 14.90 No Low
446 RT070061 17342 Greatpoint Circle Anaheim Bay/Huntington H 14.90 No Low
447 RT070066 4582 Oceanridge Drive Anaheim Bay/Huntington H 14.90 No Low
448 RT070067 4592 Oceanridge Drive Anaheim Bay/Huntington H 14.90 No Low
449 RT070068 4602 Oceanridge Drive Anaheim Bay/Huntington H 14.90 No Low
454 RT070075 17272 Wareham Lane Anaheim Bay/Huntington H 12.50 No Low
455 RT070076 17282 Wareham Lane Anaheim Bay/Huntington H 12.50 No Low
456 RT070077 17292 Wareham Lane Anaheim Bay/Huntington H 12.50 No Low
457 RT070085 17281 Wareham Lane Anaheim Bay/Huntington H 12.50 No Low
458 RT070086 17271 Wareham Lane Anaheim Bay/Huntington H 12.50 No Low
459 RT070087 4772 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
460 RT070088 4762 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
461 RT070089 4752 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
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462 RT070090 4742 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
463 RT070093 4761 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
464 RT070094 4765 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
465 RT070096 4775 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
466 RT070098 4791 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
484 RT070174 4632 Oceanridge Drive Anaheim Bay/Huntington H 0.01 No Low
487 RT070365 4806 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
488 RT070366 4802 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
489 RT070367 4792 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
490 RT070368 4801 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low
491 RT070369 4805 Edgartown Drive Anaheim Bay/Huntington H 21.10 No Low

8 DM080109 2680 Santa Ana Avenue Santa Ana River 0.00 No Low
172 RS041651 2596 Santa Ana Avenue Santa Ana River 0.00 No Low
182 RS050730 315 Colleen Place Santa Ana River 0.00 No Low

22 GB040170 1 Avalon Vista Newport Coastal Streams 0.88 No Low
23 GB050002 11 Offshore Newport Coastal Streams 2.64 No Low
49 GB060100 28 Deep Sea Newport Coastal Streams 0.44 No Low
60 GB060146 9 Deep Sea Newport Coastal Streams 0.44 No Low
71 GB070006 7 Pelicans Drive Newport Coastal Streams 0.53 No Low
78 GB070038 12 Mystique Newport Coastal Streams 0.64 No Low
93 GB070132 9 Clear Water Newport Coastal Streams 0.49 No Low
97 GB070188 2 Mystique Newport Coastal Streams 0.68 No Low

101 GB080040 23 Del Mar Newport Coastal Streams 0.45 No Low
113 NR060456 22701

Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

117 NR070079 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

148 NR070675 22566
Pelican Hill Road 
South Newport Coastal Streams 0.10 No Low

155 NR080057 22701
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

159 NR080177 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

160 NR080235 22500
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

161 NR080278 22500
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

162 NR080290 22872
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

164 PB080078 23000 Newport Coast Drive Newport Coastal Streams 0.01 No Low
175 RS042211 2 Sunset Harbor Newport Coastal Streams 0.00 No Low
223 RS070149 4 Mystique Newport Coastal Streams 0.01 No Low
251 RS070867 14 Mystique Newport Coastal Streams 0.01 No Low
262 RS071047 12 Mystique Newport Coastal Streams 0.01 No Low
270 RS071208 44 Deep Sea Newport Coastal Streams 0.01 No Low
278 RS071332 15 Avalon Vista Newport Coastal Streams 0.01 No Low
280 RS071360 11 Moon Shell Newport Coastal Streams 0.01 No Low
281 RS071361 11 Moon Shell Newport Coastal Streams 0.01 No Low
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282 RS071362 11 Moon Shell Newport Coastal Streams 0.01 No Low
290 RS071452 9 Currents Newport Coastal Streams 0.01 No Low
291 RS071463 25 Del Mar Newport Coastal Streams 0.01 No Low
292 RS071464 40 Deep Sea Newport Coastal Streams 0.01 No Low
293 RS071475 9 Clear Water Newport Coastal Streams 0.01 No Low
301 RS071519 26 Deep Sea Newport Coastal Streams 0.10 No Low
302 RS071525 20 Shell Beach Newport Coastal Streams 0.01 No Low
303 RS071526 20 Shell Beach Newport Coastal Streams 0.01 No Low
308 RS071639 3 Star Catcher Newport Coastal Streams 0.01 No Low
309 RS071640 8 Shore Walk Newport Coastal Streams 0.01 No Low
317 RS071757 27 High Water Newport Coastal Streams 0.01 No Low
323 RS071825 3 Beachcrest Newport Coastal Streams 0.01 No Low
330 RS080051 28 Fairway Point Newport Coastal Streams 0.01 No Low
336 RS080090 37 Moon Shell Newport Coastal Streams 0.01 No Low
337 RS080091 37 Moon Shell Newport Coastal Streams 0.10 No Low
344 RS080149 7 Cottonwood Newport Coastal Streams 0.10 No Low
358 RS080267 3 Tranquil Newport Coastal Streams 0.10 No Low
363 RS080307 21 Tide Watch Newport Coastal Streams 0.10 No Low
365 RS080311 2 Shore Walk Newport Coastal Streams 0.10 No Low
375 RS080384 37 Moon Shell Newport Coastal Streams 0.10 No Low
378 RS080400 3 Star Catcher Newport Coastal Streams 0.10 No Low

379 RS080403 1
Pelican Hill Road 
North Newport Coastal Streams 0.01 No Low

383 RS080414 31 Moon Shell Newport Coastal Streams 0.10 No Low
386 RS080430 15 Moon Shell Newport Coastal Streams 0.10 No Low
387 RS080432 15 Moon Shell Newport Coastal Streams 0.10 No Low
388 RS080433 15 Moon Shell Newport Coastal Streams 0.10 No Low
396 RS080498 12 Coral Cay Newport Coastal Streams 0.10 No Low
397 RS080499 12 Coral Cay Newport Coastal Streams 0.10 No Low
398 RS080500 12 Coral Cay Newport Coastal Streams 0.10 No Low
399 RS080501 12 Coral Cay Newport Coastal Streams 0.10 No Low
400 RS080502 12 Coral Cay Newport Coastal Streams 0.10 No Low
415 RS080715 33 Moon Shell Newport Coastal Streams 0.10 No Low
416 RS080734 33 Moon Shell Newport Coastal Streams 0.01 No Low
417 RS080735 7 Deep Sea Newport Coastal Streams 0.01 No Low
418 RS080736 7 Deep Sea Newport Coastal Streams 0.01 No Low
423 RS080850 26 Deep Sea Newport Coastal Streams 0.10 No Low
424 RS080857 5 Coral Cay Newport Coastal Streams 0.10 No Low
478 RT070149 31 Tide Watch Newport Coastal Streams 1.50 No Low
493 RW050286 5 Avalon Vista Newport Coastal Streams 0.00 No Low
497 RW060257 23 Moon Shell Newport Coastal Streams 0.00 No Low
498 RW060258 35 Moon Shell Newport Coastal Streams 0.00 No Low
499 RW060259 37 Offshore Newport Coastal Streams 0.00 No Low
500 RW060260 35 Offshore Newport Coastal Streams 0.00 No Low
501 RW060261 33 Offshore Newport Coastal Streams 0.00 No Low
502 RW060262 31 Offshore Newport Coastal Streams 0.00 No Low
503 RW060265 25 Offshore Newport Coastal Streams 0.00 No Low
504 RW060266 23 Offshore Newport Coastal Streams 0.00 No Low
505 RW060267 39 Offshore Newport Coastal Streams 0.00 No Low
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506 RW060269 10 Sea Glass Newport Coastal Streams 0.00 No Low
507 RW060270 10 Sea Glass Newport Coastal Streams 0.00 No Low
508 RW060271 10 Sea Glass Newport Coastal Streams 0.00 No Low
509 RW060272 38 Offshore Newport Coastal Streams 0.00 No Low
510 RW060273 38 Offshore Newport Coastal Streams 0.00 No Low
511 RW060274 40 Offshore Newport Coastal Streams 0.00 No Low
512 RW060275 42 Offshore Newport Coastal Streams 0.00 No Low
513 RW060276 38 Offshore Newport Coastal Streams 0.00 No Low
514 RW060277 40 Offshore Newport Coastal Streams 0.00 No Low
515 RW060278 41 Offshore Newport Coastal Streams 0.00 No Low
516 RW060279 43 Offshore Newport Coastal Streams 0.00 No Low
517 RW060280 45 Offshore Newport Coastal Streams 0.00 No Low
518 RW060281 29 Offshore Newport Coastal Streams 0.00 No Low
519 RW060282 31 Offshore Newport Coastal Streams 0.00 No Low
520 RW060283 33 Offshore Newport Coastal Streams 0.00 No Low
521 RW060284 37 Offshore Newport Coastal Streams 0.00 No Low
522 RW060285 39 Offshore Newport Coastal Streams 0.00 No Low
523 RW060286 21 Moon Shell Newport Coastal Streams 0.00 No Low
524 RW060291 33 Moon Shell Newport Coastal Streams 0.00 No Low
525 RW060292 37 Moon Shell Newport Coastal Streams 0.00 No Low
526 RW060293 25 Moon Shell Newport Coastal Streams 0.00 No Low
527 RW060295 23 Offshore Newport Coastal Streams 0.00 No Low
528 RW060296 23 Offshore Newport Coastal Streams 0.00 No Low
529 RW060298 31 Offshore Newport Coastal Streams 0.00 No Low
530 RW060299 35 Offshore Newport Coastal Streams 0.00 No Low
531 RW060300 35 Offshore Newport Coastal Streams 0.00 No Low
532 RW060301 39 Offshore Newport Coastal Streams 0.00 No Low
533 RW060302 39 Offshore Newport Coastal Streams 0.00 No Low
534 RW060303 35 Offshore Newport Coastal Streams 0.00 No Low
535 RW060304 45 Offshore Newport Coastal Streams 0.00 No Low
536 RW060305 45 Offshore Newport Coastal Streams 0.00 No Low
537 RW060306 25 Moon Shell Newport Coastal Streams 0.00 No Low
538 RW060308 29 Moon Shell Newport Coastal Streams 0.00 No Low
539 RW060309 29 Moon Shell Newport Coastal Streams 0.00 No Low
548 RW060492 28 Fairway Point Newport Coastal Streams 0.00 No Low
549 RW060493 28 Fairway Point Newport Coastal Streams 0.00 No Low
550 RW060494 28 Fairway Point Newport Coastal Streams 0.00 No Low
559 RW070073 4 Mystique Newport Coastal Streams 0.00 No Low
560 RW070074 4 Mystique Newport Coastal Streams 0.00 No Low
561 RW070075 4 Mystique Newport Coastal Streams 0.00 No Low
562 RW070076 4 Mystique Newport Coastal Streams 0.00 No Low

563 RW070102 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

564 RW070103 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

565 RW070104 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

566 RW070105 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low
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567 RW070106 22509
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

587 RW070349 22572
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

593 RW070526 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

594 RW070527 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

595 RW070528 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

604 RW070572 12 Mystique Newport Coastal Streams 0.00 No Low
605 RW070573 12 Mystique Newport Coastal Streams 0.00 No Low
606 RW070574 12 Mystique Newport Coastal Streams 0.00 No Low
607 RW070575 12 Mystique Newport Coastal Streams 0.00 No Low
608 RW070576 12 Mystique Newport Coastal Streams 0.00 No Low
609 RW070577 12 Mystique Newport Coastal Streams 0.00 No Low
610 RW070578 12 Mystique Newport Coastal Streams 0.00 No Low
611 RW070579 12 Mystique Newport Coastal Streams 0.00 No Low
625 RW070711 9 Pelican Vista Drive Newport Coastal Streams 0.01 No Low
626 RW070733 9 Clear Water Newport Coastal Streams 0.01 No Low
627 RW070734 9 Clear Water Newport Coastal Streams 0.01 No Low
628 RW070735 9 Clear Water Newport Coastal Streams 0.01 No Low
638 RW070751 25 Del Mar Newport Coastal Streams 0.01 No Low
639 RW070752 25 Del Mar Newport Coastal Streams 0.01 No Low
640 RW070753 25 Del Mar Newport Coastal Streams 0.01 No Low
641 RW070754 25 Del Mar Newport Coastal Streams 0.01 No Low
642 RW070755 25 Del Mar Newport Coastal Streams 0.01 No Low
643 RW070756 25 Del Mar Newport Coastal Streams 0.01 No Low
644 RW070757 25 Del Mar Newport Coastal Streams 0.01 No Low
645 RW070758 25 Del Mar Newport Coastal Streams 0.01 No Low
646 RW070759 25 Del Mar Newport Coastal Streams 0.01 No Low

647 RW070762 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

648 RW070763 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

649 RW070764 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

650 RW070765 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

651 RW070766 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

652 RW070767 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

653 RW070768 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

654 RW070769 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

655 RW070770 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low
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656 RW070771 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

657 RW070772 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

658 RW070773 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

659 RW070774 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

660 RW070775 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

661 RW070776 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

662 RW070777 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

663 RW070778 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

664 RW070779 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

665 RW070780 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

666 RW070781 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

667 RW070782 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

668 RW070783 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

669 RW070784 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

670 RW070785 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

671 RW070786 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

672 RW070787 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

673 RW070788 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

674 RW070789 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

675 RW070790 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

676 RW070791 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

677 RW070792 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

678 RW070793 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

679 RW070794 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

Page 10 of 20

0038020



County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 29, 2008

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

680 RW070795 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

681 RW070796 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

682 RW070797 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

683 RW070798 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

684 RW070803 22601
Pelican Hill Road 
South Newport Coastal Streams 0.01 No Low

686 RW070811 3 Pelican Crest Drive Newport Coastal Streams 0.01 No Low
687 RW070812 3 Pelican Crest Drive Newport Coastal Streams 0.01 No Low

690 RW080007 22601
Pelican Hill Road 
South Newport Coastal Streams 0.10 No Low

693 RW080110 9 Moon Shell Newport Coastal Streams 0.10 No Low
699 RW080175 30 Deep Sea Newport Coastal Streams 0.10 No Low
700 RW080176 30 Deep Sea Newport Coastal Streams 0.10 No Low
701 RW080177 30 Deep Sea Newport Coastal Streams 0.10 No Low
702 RW080178 30 Deep Sea Newport Coastal Streams 0.10 No Low
703 RW080179 30 Deep Sea Newport Coastal Streams 0.10 No Low
704 RW080180 30 Deep Sea Newport Coastal Streams 0.10 No Low

706 RW080262 1
Pelican Hill Road 
North Newport Coastal Streams 0.10 No Low

707 RW080263 1
Pelican Hill Road 
North Newport Coastal Streams 0.10 No Low

708 RW080264 1
Pelican Hill Road 
North Newport Coastal Streams 0.10 No Low

709 RW080265 1
Pelican Hill Road 
North Newport Coastal Streams 0.10 No Low

710 RW080266 1
Pelican Hill Road 
North Newport Coastal Streams 0.10 No Low

711 RW080267 1
Pelican Hill Road 
North Newport Coastal Streams 0.10 No Low

718 SA030107 25 Skyridge Newport Coastal Streams 0.10 No Low
719 SA030126 58 Twilight Bluff Newport Coastal Streams 0.01 No Low
720 SA050067 4 Stonepath Newport Coastal Streams 0.00 No Low
721 SA050075 2 Sunset Harbor Newport Coastal Streams 0.00 No Low
722 SA060080 35 Del Mar Newport Coastal Streams 0.00 No Low

723 SA070024 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

725 SA070079 1 Pelican Crest Drive Newport Coastal Streams 0.01 No Low
726 SA070081 2 Compass Newport Coastal Streams 0.01 No Low
727 SA070086 3 Pelican Crest Drive Newport Coastal Streams 0.01 No Low
728 SA070091 1 Sunrise Newport Coastal Streams 0.10 No Low
730 SA080005 37 Moon Shell Newport Coastal Streams 0.10 No Low
731 SA080022 31 Moon Shell Newport Coastal Streams 0.10 No Low
733 SA080034 1 Shoreridge Newport Coastal Streams 0.10 No Low
739 SW020225 5 Marciana Drive Newport Coastal Streams 0.00 No Low
740 SW020367 6 Via Cristallo Newport Coastal Streams 0.00 No Low

Page 11 of 20

0038021



County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 29, 2008

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

743 SW020482 44 Via Burrone Newport Coastal Streams 0.00 No Low
744 SW030083 7 Sandy Cove Newport Coastal Streams 0.00 No Low
748 SW030242 17 Vista Luci Newport Coastal Streams 0.00 No Low
749 SW030385 1 Via Naples Newport Coastal Streams 0.00 No Low
756 SW050299 19 Observatory Newport Coastal Streams 0.00 No Low
764 SW070039 1 Skycrest Newport Coastal Streams 0.00 No Low
766 SW070068 33 Pacific Mist Newport Coastal Streams 0.00 No Low
767 SW070078 8 Shore Walk Newport Coastal Streams 0.00 No Low
769 SW070091 9 Avalon Vista Newport Coastal Streams 0.00 No Low
772 SW070299 8 Mystique Newport Coastal Streams 0.01 No Low
773 SW070308 8 Clear Water Newport Coastal Streams 0.01 No Low
774 SW070313 3 Deep Sea Newport Coastal Streams 0.01 No Low
775 SW070317 1 Pelican Crest Drive Newport Coastal Streams 0.01 No Low
777 SW070323 12 Surfspray Bluff Newport Coastal Streams 0.01 No Low
778 SW070328 3 Pelican Crest Drive Newport Coastal Streams 0.01 No Low
781 SW070351 2 Pelican Point Drive Newport Coastal Streams 0.01 No Low
783 SW070353 9 Deep Sea Newport Coastal Streams 0.01 No Low
784 SW070354 5 Currents Newport Coastal Streams 0.01 No Low
785 SW070364 1 Sunrise Newport Coastal Streams 0.10 No Low
787 SW080014 3 Star Catcher Newport Coastal Streams 0.10 No Low
788 SW080023 37 Moon Shell Newport Coastal Streams 0.10 No Low
793 SW080066 30 Deep Sea Newport Coastal Streams 0.10 No Low
794 SW080068 7 Star Catcher Newport Coastal Streams 0.10 No Low
796 SW080077 12 Coral Cay Newport Coastal Streams 0.10 No Low
798 SW080113 3 Sunrise Newport Coastal Streams 0.10 No Low
799 SW080114 1 Shoreridge Newport Coastal Streams 0.10 No Low
801 SW080130 33 Moon Shell Newport Coastal Streams 0.10 No Low
802 SW080133 33 Moon Shell Newport Coastal Streams 0.01 No Low
804 SW080156 11 Avalon Vista Newport Coastal Streams 0.10 No Low

29 GB050069 1
Pelican Hill Road 
North Newport Coastal Streams 4.37 No Low

47 GB060088 3 Deep Sea Newport Coastal Streams 0.57 No Low
51 GB060110 9 Avalon Vista Newport Coastal Streams 0.64 No Low
62 GB060161 8 Clear Water Newport Coastal Streams 0.00 No Low
72 GB070007 3 Pelicans Drive Newport Coastal Streams 0.54 No Low
77 GB070035 21 High Water Newport Coastal Streams 0.00 No Low
80 GB070040 7 Deep Sea Newport Coastal Streams 0.00 No Low
88 GB070099 30 Deep Sea Newport Coastal Streams 0.52 No Low

171 RS040870 2 Pelican Point Drive Newport Coastal Streams 0.00 No Low
183 RS051019 35 Skyridge Newport Coastal Streams 0.00 No Low
184 RS051311 6 Sea Greens Newport Coastal Streams 0.00 No Low

186 RS051449 1
Pelican Hill Road 
North Newport Coastal Streams 0.00 No Low

191 RS052139 1 Skycrest Newport Coastal Streams 0.00 No Low
194 RS060571 9 Shoreridge Newport Coastal Streams 0.00 No Low
195 RS060953 8 Mystique Newport Coastal Streams 0.00 No Low
196 RS060954 8 Mystique Newport Coastal Streams 0.00 No Low
203 RS061456 26 Deep Sea Newport Coastal Streams 0.00 No Low
210 RS061652 11 Deep Sea Newport Coastal Streams 0.00 No Low
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213 RS061867 1 Pelican Crest Drive Newport Coastal Streams 0.00 No Low
216 RS061909 8 Clear Water Newport Coastal Streams 0.00 No Low
220 RS070063 1 Pelican Crest Drive Newport Coastal Streams 0.00 No Low
229 RS070372 7 Deep Sea Newport Coastal Streams 0.00 No Low
237 RS070512 9 Avalon Vista Newport Coastal Streams 0.00 No Low
239 RS070565 4 Sunrise Newport Coastal Streams 0.00 No Low
276 RS071330 4 Wayside Newport Coastal Streams 0.00 No Low
359 RS080281 21 Shell Beach Newport Coastal Streams 0.00 No Low
369 RS080344 7 Star Catcher Newport Coastal Streams 0.00 No Low
434 RT050509 33 Offshore Newport Coastal Streams 0.00 No Low
435 RT050510 31 Offshore Newport Coastal Streams 0.00 No Low
436 RT050511 29 Offshore Newport Coastal Streams 0.00 No Low
437 RT050512 27 Offshore Newport Coastal Streams 0.00 No Low
438 RT050513 38 Offshore Newport Coastal Streams 0.00 No Low
439 RT050514 40 Offshore Newport Coastal Streams 0.00 No Low
450 RT070069 27 Tide Watch Newport Coastal Streams 1.50 No Low
451 RT070070 30 Tide Watch Newport Coastal Streams 1.50 No Low
452 RT070071 28 Tide Watch Newport Coastal Streams 1.50 No Low
453 RT070072 26 Tide Watch Newport Coastal Streams 1.50 No Low
479 RT070150 33 Tide Watch Newport Coastal Streams 1.50 No Low
480 RT070151 35 Tide Watch Newport Coastal Streams 1.50 No Low
494 RW050400 6 Sea Greens Newport Coastal Streams 0.00 No Low
495 RW050462 3 Avalon Vista Newport Coastal Streams 0.00 No Low
540 RW060374 3 Deep Sea Newport Coastal Streams 0.57 No Low
541 RW060375 3 Deep Sea Newport Coastal Streams 0.57 No Low
542 RW060376 3 Deep Sea Newport Coastal Streams 0.57 No Low
543 RW060377 3 Deep Sea Newport Coastal Streams 0.57 No Low
544 RW060378 3 Deep Sea Newport Coastal Streams 0.57 No Low
545 RW060379 3 Deep Sea Newport Coastal Streams 0.00 No Low
546 RW060380 3 Deep Sea Newport Coastal Streams 0.57 No Low
547 RW060402 1 Currents Newport Coastal Streams 0.00 No Low

551 RW060789 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

552 RW060793 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

553 RW060794 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

554 RW060795 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

555 RW060798 22601
Pelican Hill Road 
South Newport Coastal Streams 0.00 No Low

556 RW070069 24 Deep Sea Newport Coastal Streams 0.00 No Low
557 RW070071 24 Deep Sea Newport Coastal Streams 0.00 No Low
558 RW070072 24 Deep Sea Newport Coastal Streams 0.00 No Low
568 RW070294 35 Tide Watch Newport Coastal Streams 0.00 No Low
569 RW070295 33 Tide Watch Newport Coastal Streams 0.00 No Low
570 RW070296 33 Tide Watch Newport Coastal Streams 0.00 No Low
571 RW070297 31 Tide Watch Newport Coastal Streams 0.00 No Low
572 RW070323 7 Deep Sea Newport Coastal Streams 0.00 No Low

Page 13 of 20

0038023



County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 29, 2008

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

573 RW070324 7 Deep Sea Newport Coastal Streams 0.00 No Low
574 RW070325 7 Deep Sea Newport Coastal Streams 0.00 No Low
575 RW070327 7 Deep Sea Newport Coastal Streams 0.00 No Low
576 RW070328 7 Deep Sea Newport Coastal Streams 0.00 No Low
577 RW070329 7 Deep Sea Newport Coastal Streams 0.00 No Low
578 RW070330 7 Deep Sea Newport Coastal Streams 0.00 No Low
579 RW070331 7 Deep Sea Newport Coastal Streams 0.00 No Low
580 RW070332 7 Deep Sea Newport Coastal Streams 0.00 No Low
581 RW070333 7 Deep Sea Newport Coastal Streams 0.00 No Low
582 RW070334 7 Deep Sea Newport Coastal Streams 0.00 No Low
583 RW070335 7 Deep Sea Newport Coastal Streams 0.00 No Low
584 RW070336 7 Deep Sea Newport Coastal Streams 0.00 No Low
585 RW070337 7 Deep Sea Newport Coastal Streams 0.00 No Low
586 RW070338 7 Deep Sea Newport Coastal Streams 0.00 No Low
588 RW070443 11 Deep Sea Newport Coastal Streams 0.00 No Low
589 RW070444 11 Deep Sea Newport Coastal Streams 0.00 No Low
590 RW070445 11 Deep Sea Newport Coastal Streams 0.00 No Low
591 RW070447 11 Deep Sea Newport Coastal Streams 0.00 No Low
592 RW070449 11 Deep Sea Newport Coastal Streams 0.00 No Low

596 RW070562 1
Pelican Hill Road 
North Newport Coastal Streams 0.00 No Low

597 RW070564 1
Pelican Hill Road 
North Newport Coastal Streams 0.00 No Low

598 RW070566 1
Pelican Hill Road 
North Newport Coastal Streams 0.00 No Low

599 RW070567 1
Pelican Hill Road 
North Newport Coastal Streams 0.00 No Low

600 RW070568 1
Pelican Hill Road 
North Newport Coastal Streams 0.00 No Low

601 RW070569 1
Pelican Hill Road 
North Newport Coastal Streams 0.00 No Low

602 RW070570 1
Pelican Hill Road 
North Newport Coastal Streams 0.00 No Low

603 RW070571 1
Pelican Hill Road 
North Newport Coastal Streams 0.00 No Low

613 RW070603 7 Pelicans Drive Newport Coastal Streams 0.00 No Low
614 RW070604 7 Pelicans Drive Newport Coastal Streams 0.00 No Low
615 RW070611 28 Deep Sea Newport Coastal Streams 0.00 No Low
616 RW070612 28 Deep Sea Newport Coastal Streams 0.00 No Low
617 RW070613 28 Deep Sea Newport Coastal Streams 0.00 No Low
618 RW070614 28 Deep Sea Newport Coastal Streams 0.00 No Low
619 RW070627 44 Deep Sea Newport Coastal Streams 0.00 No Low
620 RW070628 44 Deep Sea Newport Coastal Streams 0.00 No Low
621 RW070629 44 Deep Sea Newport Coastal Streams 0.00 No Low
622 RW070630 44 Deep Sea Newport Coastal Streams 0.00 No Low
623 RW070631 44 Deep Sea Newport Coastal Streams 0.00 No Low
630 RW070741 20 Shell Beach Newport Coastal Streams 0.00 No Low
631 RW070742 20 Shell Beach Newport Coastal Streams 0.00 No Low
632 RW070743 20 Shell Beach Newport Coastal Streams 0.00 No Low
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633 RW070744 20 Shell Beach Newport Coastal Streams 0.00 No Low
634 RW070745 20 Shell Beach Newport Coastal Streams 0.00 No Low
635 RW070746 20 Shell Beach Newport Coastal Streams 0.00 No Low
636 RW070747 20 Shell Beach Newport Coastal Streams 0.00 No Low
637 RW070748 20 Shell Beach Newport Coastal Streams 0.00 No Low
694 RW080149 9 Beachcrest Newport Coastal Streams 0.00 No Low
695 RW080150 9 Beachcrest Newport Coastal Streams 0.00 No Low
696 RW080151 9 Beachcrest Newport Coastal Streams 0.00 No Low
697 RW080152 9 Beachcrest Newport Coastal Streams 0.00 No Low
758 SW060157 12 Gondoliers Bluff Newport Coastal Streams 0.00 No Low
759 SW060284 10 Shadowcast Newport Coastal Streams 0.00 No Low
761 SW060397 25 Skyridge Newport Coastal Streams 0.00 No Low
770 SW070106 1 Coastal Oak Newport Coastal Streams 0.00 No Low

3 DM080020 12626 Newport Avenue Newport Bay 0.01 No Low
4 DM080046 12802 Panorama Crest Newport Bay 0.10 No Low
5 DM080047 12802 Panorama Crest Newport Bay 0.10 No Low
7 DM080106 12683 Barrett Lane Newport Bay 0.01 No Low

16 GB010152 12237 Circula Panorama Newport Bay 0.40 No Low
18 GB020120 2221 Foothill Blvd Newport Bay 0.99 No Low

19 GB030001 12561 Circula Panorama Newport Bay 0.22 No Low
24 GB050011 1662 Kimberwicke Drive Newport Bay 0.14 No Low
27 GB050048 10121 Cowan Heights Drive Newport Bay 1.00 No Low
35 GB050141 12202 Country Lane Newport Bay 0.60 No Low
38 GB060013 10012 Highcliff Drive Newport Bay 0.78 No Low
44 GB060076 10931 Furlong Drive Newport Bay 0.10 No Low
45 GB060080 10321 Overhill Drive Newport Bay 0.50 No Low
48 GB060098 1872 Holly Tree Lane Newport Bay 0.90 No Low
53 GB060129 11241 Carol Way Newport Bay 0.01 No Low
54 GB060131 12071 Larchwood Drive Newport Bay 0.00 No Low
70 GB060187 11322 Vista Del Lago Newport Bay 0.36 No Low
81 GB070055 11569 Skyline Drive Newport Bay 0.80 No Low
82 GB070059 9922 St Mary's Circle Newport Bay 0.28 No Low

84 GB070068 12298 Circula Panorama Newport Bay 0.40 No Low
87 GB070092 10911 Lake Court Road Newport Bay 0.53 No Low
91 GB070128 14392 Alleman Place Newport Bay 0.30 No Low

92 GB070131 12922
Fairhaven 
Extension Newport Bay 0.70 No Low

96 GB070175 10031 Deerhaven Drive Newport Bay 0.80 No Low
98 GB080021 10022 Deerhaven Drive Newport Bay 0.78 No Low
99 GB080024 12691 Hinton Way Newport Bay 0.26 No Low

103 GB080062 525 N Flower Street Newport Bay 0.72 No Low
104 GB080067 12802 Panorama Crest Newport Bay 0.93 No Low
112 NR060447 18601 Airport Way Newport Bay 0.00 No Low

120 NR070308 445
Civic Center Drive 
West Newport Bay 0.01 No Low

126 NR070451 15405 Lansdowne Road Newport Bay 0.01 No Low
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127 NR070471 525 N Flower Street Newport Bay 0.01 No Low
128 NR070524 1971 Irvine Blvd Newport Bay 0.10 No Low
129 NR070544 19441 Campus Drive Newport Bay 0.50 No Low
134 NR070611 15405 Lansdowne Road Newport Bay 0.01 No Low
135 NR070612 15405 Lansdowne Road Newport Bay 0.01 No Low
136 NR070613 15405 Lansdowne Road Newport Bay 0.01 No Low
137 NR070614 15405 Lansdowne Road Newport Bay 0.01 No Low
138 NR070615 15405 Lansdowne Road Newport Bay 0.01 No Low
139 NR070616 15405 Lansdowne Road Newport Bay 0.01 No Low
140 NR070617 15405 Lansdowne Road Newport Bay 0.01 No Low
141 NR070618 15405 Lansdowne Road Newport Bay 0.01 No Low
142 NR070619 15405 Lansdowne Road Newport Bay 0.01 No Low
158 NR080104 1725 W 17th Street Newport Bay 0.10 No Low
166 RS030229 12660 Greenwald Lane Newport Bay 0.10 No Low
167 RS030540 12792 S Swidler Place Newport Bay 0.10 No Low
174 RS041909 1142 Edgeview Drive Newport Bay 0.10 No Low
212 RS061863 2111 Salt Air Drive Newport Bay 0.00 No Low
235 RS070497 11569 Skyline Drive Newport Bay 0.01 No Low
248 RS070839 9932 Highcliff Drive Newport Bay 0.10 No Low
253 RS070875 18142 Estes Way Newport Bay 0.01 No Low
268 RS071164 10521 Newport Avenue Newport Bay 0.00 No Low
274 RS071296 1722 Skyhill Way Newport Bay 0.01 No Low
279 RS071348 1582 Kensing Lane Newport Bay 0.00 No Low
283 RS071363 1232 Peacock Hill Drive Newport Bay 0.01 No Low
284 RS071366 1471 Martingale Place Newport Bay 0.01 No Low
288 RS071432 1181 Bennington Drive Newport Bay 0.01 No Low
294 RS071477 18590 Warren Avenue Newport Bay 0.01 No Low
295 RS071482 13031 Bow Place Newport Bay 0.01 No Low
300 RS071518 1302 El Finito Way Newport Bay 0.01 No Low
306 RS071611 1152 Triumphal Way Newport Bay 0.01 No Low
307 RS071614 13382 Bow Place Newport Bay 0.01 No Low
311 RS071653 1972 River Ford Road Newport Bay 0.01 No Low
313 RS071675 13192 Lemon Leaf Lane Newport Bay 0.01 No Low
320 RS071797 1771 La Cuesta Drive Newport Bay 0.01 No Low
321 RS071798 1771 La Cuesta Drive Newport Bay 0.01 No Low
322 RS071824 11212 Skyline Drive Newport Bay 0.00 No Low
326 RS071895 10431 Shady Canyon Road Newport Bay 0.01 No Low
331 RS080061 13361 Prospect Avenue Newport Bay 0.01 No Low
332 RS080064 11141 Yarmouth Road Newport Bay 0.01 No Low
334 RS080079 10422 Boca Canyon Drive Newport Bay 0.01 No Low
338 RS080092 12842 Barrett Lane Newport Bay 0.01 No Low
339 RS080107 18452 Gramercy Drive Newport Bay 0.10 No Low
340 RS080133 12904 Fairhaven Avenue Newport Bay 0.01 No Low
341 RS080134 12904 Fairhaven Avenue Newport Bay 0.01 No Low
342 RS080147 1301 Arroyo Lindo Drive Newport Bay 0.10 No Low
343 RS080148 11871 Simon Ranch Road Newport Bay 0.10 No Low
345 RS080157 17961 Martha Anne Drive Newport Bay 0.10 No Low
346 RS080167 1932 Blueberry Way Newport Bay 0.10 No Low
349 RS080208 10462 Brightwood Drive Newport Bay 0.10 No Low
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351 RS080223 18642 Dodge Avenue Newport Bay 0.01 No Low
353 RS080225 17982 Rainier Drive Newport Bay 0.10 No Low
356 RS080262 14142 Clarissa Lane Newport Bay 0.10 No Low
357 RS080265 13042 Tamarisk Drive Newport Bay 0.10 No Low
362 RS080303 17632 Whitney Drive Newport Bay 0.10 No Low
366 RS080319 10022 Deerhaven Drive Newport Bay 0.10 No Low
370 RS080350 12421 Eveningside Drive Newport Bay 0.10 No Low
372 RS080377 1141 St Regis Place Newport Bay 0.10 No Low
376 RS080387 11181 Addison Road Newport Bay 0.01 No Low
381 RS080410 14391 Mervyn Place Newport Bay 0.10 No Low
382 RS080411 14391 Mervyn Place Newport Bay 0.10 No Low
392 RS080457 11061 Hunting Horn Drive Newport Bay 0.10 No Low
405 RS080631 1792 Bridle Path Way Newport Bay 0.10 No Low
407 RS080647 18642 Dodge Avenue Newport Bay 0.01 No Low
410 RS080670 1611 Loma Verde Lane Newport Bay 0.10 No Low
411 RS080671 1611 Loma Verde Lane Newport Bay 0.10 No Low
413 RS080692 10811 Bronco Circle Newport Bay 0.01 No Low
414 RS080699 18141 Casselle Avenue Newport Bay 0.10 No Low
419 RS080751 9961 Foxrun Road Newport Bay 0.10 No Low
420 RS080761 13552 Sandhurst Place Newport Bay 0.10 No Low
426 RS080865 9922 St Mary's Circle Newport Bay 0.10 No Low
427 RS080866 13161 Kootenay Drive Newport Bay 0.10 No Low
429 RS080914 11771 Marble Arch Drive Newport Bay 0.10 No Low
431 RS080931 17941 Orangetree Lane Newport Bay 0.10 No Low
432 RS080932 12182 Orvillina Drive Newport Bay 0.10 No Low
433 RS080941 12651 Shasta Way Newport Bay 0.10 No Low
492 RW030199 12237 Circula Panorama Newport Bay 0.00 No Low
629 RW070736 9922 St Mary's Circle Newport Bay 0.01 No Low
685 RW070805 1582 Quail Run Newport Bay 0.01 No Low
688 RW070898 1681 La Loma Drive Newport Bay 0.01 No Low
689 RW070899 1771 La Cuesta Drive Newport Bay 0.01 No Low

692 RW080089 12298 Circula Panorama Newport Bay 0.10 No Low
698 RW080160 10202 Overhill Drive Newport Bay 0.10 No Low
705 RW080205 13042 Tamarisk Drive Newport Bay 0.10 No Low
712 RW080269 10811 Skyline Drive Newport Bay 0.10 No Low
713 RW080270 10811 Skyline Drive Newport Bay 0.10 No Low
714 RW080274 1721 Skyhill Way Newport Bay 0.10 No Low
715 RW080275 1721 Skyhill Way Newport Bay 0.10 No Low
729 SA080003 11141 Yarmouth Road Newport Bay 0.01 No Low
735 SB080037 211 W Santa Ana Blvd Newport Bay 0.10 No Low
736 SB080038 333 W Santa Ana Blvd Newport Bay 0.10 No Low
741 SW020379 1401 Foothill Blvd Newport Bay 0.00 No Low
745 SW030208 12862 Panorama Place Newport Bay 0.10 No Low
746 SW030211 2098 Lower Lake Road Newport Bay 0.00 No Low
750 SW040215 11761 Skyline Drive Newport Bay 0.00 No Low
751 SW050042 17952 Theodora Drive Newport Bay 0.00 No Low
754 SW050196 11352 Skyline Drive Newport Bay 0.00 No Low
762 SW060410 10121 Cowan Heights Drive Newport Bay 1.00 No Low
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765 SW070056 11262 Skyline Drive Newport Bay 0.00 No Low
768 SW070090 2231 Foothill Blvd Newport Bay 0.00 No Low
780 SW070345 12412 Country Lane Newport Bay 0.01 No Low
782 SW070352 13032 Bow Place Newport Bay 0.01 No Low

790 SW080046 12298 Circula Panorama Newport Bay 0.10 No Low
791 SW080064 10022 Deerhaven Drive Newport Bay 0.10 No Low
792 SW080065 10811 Skyline Drive Newport Bay 0.10 No Low
795 SW080076 9932 Highcliff Drive Newport Bay 0.10 No Low
797 SW080080 10561 Crawford Canyon Newport Bay 0.10 No Low
800 SW080118 1872 Las Brisas Drive Newport Bay 0.01 No Low
803 SW080134 1121 St Regis Place Newport Bay 0.10 No Low

1 DM070039 2222 Liane Lane Newport Bay 0.00 No Low
26 GB050020 12292 Baja Panorama Newport Bay 0.02 No Low

30 GB050078 12282
Menuda 
Panorama Newport Bay 0.00 No Low

37 GB050152 9962 Deerhaven Drive Newport Bay 0.13 No Low
46 GB060086 11922 Red Hill Ave Newport Bay 0.00 No Low
56 GB060136 13142 Old Foothill Blvd Newport Bay 0.00 No Low
68 GB060182 10331 Miralago Place Newport Bay 0.00 No Low
76 GB070026 9892 Sunrise Lane Newport Bay 0.00 No Low
86 GB070090 18791 Muriel Place Newport Bay 0.70 No Low

118 NR070180 1928 S Grand Avenue Newport Bay 0.00 No Low
169 RS040551 10871 Hideaway Drive Newport Bay 0.00 No Low
170 RS040667 12772 Barrett Lane Newport Bay 0.00 No Low
176 RS042220 11292 Vista Del Lago Newport Bay 0.00 No Low
177 RS050078 10202 Overhill Drive Newport Bay 0.00 No Low
178 RS050282 18092 E Santa Clara Avenue Newport Bay 0.00 No Low
189 RS052081 1341 Lucinda Way Newport Bay 0.00 No Low
190 RS052134 18161 Estes Way Newport Bay 0.00 No Low
192 RS052325 13142 Old Foothill Blvd Newport Bay 0.00 No Low
193 RS060427 12082 Woodbine Drive Newport Bay 0.00 No Low
197 RS061018 13041 Rosalind Drive Newport Bay 0.00 No Low
198 RS061063 10911 Lake Court Road Newport Bay 0.00 No Low
199 RS061201 1601 Wyndham Court Road Newport Bay 0.00 No Low
202 RS061371 13061 Palomar Way Newport Bay 0.00 No Low
204 RS061484 13121 Malena Drive Newport Bay 0.00 No Low
217 RS062084 10891 Pembroke Drive Newport Bay 0.00 No Low
219 RS070062 12904 Fairhaven Avenue Newport Bay 0.00 No Low
221 RS070065 1842 Lerner Lane Newport Bay 0.00 No Low
224 RS070164 13141 Rosalind Drive Newport Bay 0.00 No Low
228 RS070369 13721 Lindale Lane Newport Bay 0.00 No Low
241 RS070578 13241 Fairmont Way Newport Bay 0.00 No Low
243 RS070627 14181 Howland Way Newport Bay 0.00 No Low
245 RS070673 10561 Crawford Canyon Newport Bay 0.00 No Low
246 RS070784 9756 Sunderland Street Newport Bay 0.00 No Low
252 RS070870 12562 Vista Panorama Newport Bay 0.00 No Low
254 RS070880 10931 Furlong Drive Newport Bay 0.00 No Low
257 RS070941 1372 Deborah Drive Newport Bay 0.00 No Low
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258 RS070962 12675 Panorama View Drive Newport Bay 0.00 No Low
259 RS070963 12643 Panorama View Drive Newport Bay 0.00 No Low
260 RS070982 12311 Enramada Drive Newport Bay 0.00 No Low
263 RS071062 19452 Barrett Hill Circle Newport Bay 0.00 No Low
297 RS071489 1872 Holly Tree Lane Newport Bay 0.00 No Low
298 RS071490 1872 Holly Tree Lane Newport Bay 0.00 No Low
299 RS071491 9922 St Mary's Circle Newport Bay 0.00 No Low
304 RS071533 1541 Amberwood Drive Newport Bay 0.00 No Low
315 RS071710 18041 E Santa Clara Avenue Newport Bay 0.00 No Low
335 RS080085 14062 Brenan Way Newport Bay 0.00 No Low
361 RS080297 10871 Hideaway Drive Newport Bay 0.00 No Low
371 RS080363 18652 Fairwood Lane Newport Bay 0.00 No Low
406 RS080644 13342 Flint Drive Newport Bay 0.00 No Low
724 SA070053 11171 Hunting Horn Drive Newport Bay 0.00 No Low

25 GB050013 17971 Merlin St Newport Bay 0.00 No Low
32 GB050091 11395 Orange Park Blvd Newport Bay 0.80 No Low
33 GB050104 11391 Orange Park Blvd Newport Bay 0.26 No Low
39 GB060018 15882 Santiago Canyon Road Newport Bay 0.25 No Low
43 GB060074 10811 Morada Drive Newport Bay 0.65 No Low

94 GB070136 29425 Modjeska Canyon Road Newport Bay 0.25 No Low
100 GB080036 28041 Modjeska Grade Road Newport Bay 0.25 No Low
116 NR070068 2 Irvine Park Road Newport Bay 0.01 No Low
121 NR070429 2 Irvine Park Road Newport Bay 0.01 No Low
122 NR070430 2 Irvine Park Road Newport Bay 0.01 No Low
125 NR070447 2 Irvine Park Road Newport Bay 0.01 No Low
131 NR070568 2 Irvine Park Road Newport Bay 0.01 No Low
132 NR070569 2 Irvine Park Road Newport Bay 0.01 No Low
133 NR070606 2 Irvine Park Road Newport Bay 0.01 No Low
143 NR070621 2 Irvine Park Road Newport Bay 0.01 No Low
144 NR070630 2 Irvine Park Road Newport Bay 0.01 No Low
145 NR070645 2 Irvine Park Road Newport Bay 0.10 No Low
146 NR070646 2 Irvine Park Road Newport Bay 0.10 No Low
147 NR070647 2 Irvine Park Road Newport Bay 0.10 No Low
149 NR080009 2301 N Glassell Street Newport Bay 4.19 No Low
150 NR080010 2301 N Glassell Street Newport Bay 0.01 No Low
151 NR080011 2301 N Glassell Street Newport Bay 0.01 No Low
152 NR080012 2301 N Glassell Street Newport Bay 0.01 No Low
153 NR080013 2301 N Glassell Street Newport Bay 0.01 No Low
154 NR080014 2301 N Glassell Street Newport Bay 0.01 No Low
163 PB060108 2 Irvine Park Road Newport Bay 8.00 No Low
165 PB080089 10462 Morada Drive Newport Bay 0.10 No Low
207 RS061503 11111 Meads Avenue Newport Bay 0.00 No Low
275 RS071310 28882 Foothill Drive Newport Bay 59.00 No Low
285 RS071380 20351 Amapola Avenue Newport Bay 0.01 No Low
319 RS071779 28522 Williams Canyon Road Newport Bay 0.01 No Low
354 RS080250 10832 Orange Park Blvd Newport Bay 0.10 No Low
367 RS080328 29232 Silverado Canyon Road Newport Bay 0.10 No Low
393 RS080473 19563 Crestknoll Drive Newport Bay 0.10 No Low
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408 RS080654 20201 Frank Street Newport Bay 0.10 No Low
612 RW070591 19332 Old Ranch Road Newport Bay 0.00 No Low
624 RW070708 10862 Meads Avenue Newport Bay 0.01 No Low
691 RW080074 2301 N Glassell Street Newport Bay 0.01 No Low
734 SB080036 18511 Chapman Avenue Newport Bay 0.10 No Low
737 SI030029 10942 S Meads Avenue Newport Bay 0.00 No Low
742 SW020387 19391 Francisca Way Newport Bay 0.00 No Low
752 SW050094 4782 Sanbert Street Newport Bay 0.00 No Low
753 SW050121 11161 Meads Avenue Newport Bay 0.00 No Low
755 SW050206 5731 Stradella Avenue Newport Bay 0.00 No Low
789 SW080043 29312 Wood Canyon Road Newport Bay 0.10 No Low

50 GB060104 11226 Black Star Canyon Newport Bay 0.00 No Low
61 GB060157 18051 Merlin Street Newport Bay 0.00 No Low

173 RS041746 20115 Hillside Drive Newport Bay 0.47 No Low
181 RS050679 16772 E Buena Vista Street Newport Bay 0.00 No Low
200 RS061241 19931 Chapman Avenue Newport Bay 0.00 No Low
205 RS061486 29076 Kommers Lane Newport Bay 0.00 No Low
233 RS070398 10444 Randall Street Newport Bay 0.00 No Low
234 RS070410 11841 Rancho Santiago Blvd Newport Bay 0.00 No Low
240 RS070566 10732 Orange Park Blvd Newport Bay 0.00 No Low
271 RS071228 20001 Chapman Avenue Newport Bay 0.00 No Low
401 RS080524 19352 Trino Circle Newport Bay 0.00 No Low
430 RS080924 17461 Canyon Heights Drive Newport Bay 0.00 No Low
496 RW050469 19602 Crestknoll Drive Newport Bay 0.00 No Low
763 SW070001 10621 Morada Drive Newport Bay 0.00 No Low
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4 GA060037 30428 Antonio Pkwy San Juan Creek 69.60 No High
10 GA060045 28607 Ortega Highway San Juan Creek 193.50 No High
11 GA060046 29999 Antonio Pkwy San Juan Creek 308.00 No High
13 GA070002 28706 Ortega Highway San Juan Creek 30.50 No High
32 GB040164 1 Katy Rose Lane San Juan Creek 12.13 No High
76 NR080312 27542 Antonio Pkwy San Juan Creek 0.10 No High
114 RS071869 10 Crespi Circle San Juan Creek 0.01 No High
145 RT040937 25 Ali Lane San Juan Creek 1.31 No High
28 GB030043 31921 Apuesto Way San Juan Creek 10.30 No Medium
29 GB040141 19 Ali Lane San Juan Creek 5.74 No Medium
30 GB040142 23 Brittlestar Road San Juan Creek 19.20 No Medium
36 GB060044 25301 Vista Del Verde San Juan Creek 0.62 No Medium
53 GB070064 555 Corporate Drive San Juan Creek 2.60 No Medium
63 GB070157 27522 Antonio Pkwy San Juan Creek 1.04 No Medium
65 NR060429 25301 Vista Del Verde San Juan Creek 0.01 No Medium
82 RS061263 4 Sky Ranch Road San Juan Creek 0.01 No Medium
93 RS070705 1 Thomas Road San Juan Creek 0.01 No Medium
98 RS071194 9 San Jose Street San Juan Creek 0.01 No Medium
102 RS071307 82 Panorama San Juan Creek 0.00 No Medium
57 GB070093 30892 Trabuco Canyon Road Aliso Creek 0.10 No Low
67 NR070341 30892 Trabuco Canyon Road Aliso Creek 0.00 No Low
113 RS071778 20061 Trabuco Oaks Drive Aliso Creek 0.01 No Low
140 RS080749 27 Moccasin Trail Aliso Creek 0.10 No Low
49 GB070016 20741 Mountain View Road Aliso Creek 0.32 No Low
2

DM080092 168 Emerald Bay
Laguna Coastal 

Streams
0.10 No Low

27
GB020326 110 Emerald Bay

Laguna Coastal 
Streams

0.28 No Low

38
GB060082 98 Emerald Bay

Laguna Coastal 
Streams

0.21 No Low

59
GB070107 3 Emerald Bay

Laguna Coastal 
Streams

0.18 No Low

62
GB070118 929 Emerald Bay

Laguna Coastal 
Streams

0.18 No Low

97
RS071177 93 Emerald Bay

Laguna Coastal 
Streams

0.01 No Low

99
RS071207 929 Emerald Bay

Laguna Coastal 
Streams

0.01 No Low

101
RS071235 258 Emerald Bay

Laguna Coastal 
Streams

0.01 No Low

105
RS071508 227 Emerald Bay

Laguna Coastal 
Streams

0.01 No Low

106
RS071531 139 Emerald Bay

Laguna Coastal 
Streams

0.15 No Low

118
RS080213 59 Emerald Bay

Laguna Coastal 
Streams

0.10 No Low

Address
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120
RS080305 1501 Emerald Bay

Laguna Coastal 
Streams

0.01 No Low

124
RS080371 817 Emerald Bay

Laguna Coastal 
Streams

0.10 No Low

141
RS080763 110 Emerald Bay

Laguna Coastal 
Streams

0.10 No Low

142
RS080811 1115 Emerald Bay

Laguna Coastal 
Streams

0.10 No Low

160
RW070581 171 Emerald Bay

Laguna Coastal 
Streams

0.31 No Low

161
RW070587 171 Emerald Bay

Laguna Coastal 
Streams

0.01 No Low

162
RW070726 139 Emerald Bay

Laguna Coastal 
Streams

0.01 No Low

170
SA030110 71 Emerald Bay

Laguna Coastal 
Streams

0.10 No Low

176
SA070078 145 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

179
SA070085 78 Emerald Bay

Laguna Coastal 
Streams

0.01 No Low

180
SA070092 1601 Emerald Bay

Laguna Coastal 
Streams

0.01 No Low

181
SA080010 245 Emerald Bay

Laguna Coastal 
Streams

0.10 No Low

183
SA080036 929 Emerald Bay

Laguna Coastal 
Streams

0.10 No Low

198
SW050246 110 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

202
SW060392 98 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

203
SW060393 105 Emerald Bay

Laguna Coastal 
Streams

0.55 No Low

217
SW080034 245 Emerald Bay

Laguna Coastal 
Streams

0.10 No Low

33
GB050082 116 Emerald Bay

Laguna Coastal 
Streams

0.21 No Low

39
GB060090 253 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

48
GB070004 134 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

51
GB070025 17 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

52
GB070053 1115 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

54
GB070079 78 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

77
RS051926 174 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low
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78
RS060467 105 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

79
RS060802 98 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

80
RS061083 1115 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

84
RS061770 78 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

85
RS062014 309 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

88
RS070202 724 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

90
RS070552 922 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

158
RW070008 1115 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

159
RW070009 1115 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

167
RW080198 3 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

168
RW080199 3 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

169
RW080201 3 Emerald Bay

Laguna Coastal 
Streams

0.00 No Low

199
SW060086 116 Emerald Bay

Laguna Coastal 
Streams

0.21 No Low

66
NR070162 34667 St Of The Golden Lantern

Dana Point 
Coastal Streams

0.00 No Low

69
NR070538 23747 Selva Road

Dana Point 
Coastal Streams

0.01 No Low

3 DM080105 5 Wickford Lane San Juan Creek 0.01 No Low
5 GA060040 16 Mission Ridge Road San Juan Creek 0.29 No Low
9 GA060044 14 Coral Blue Street San Juan Creek 0.33 No Low
22 GA070021 20 Crespi Circle San Juan Creek 0.30 No Low
23 GA070022 25 Coral Blue Street San Juan Creek 0.30 No Low
24 GA070023 8 Coral Blue Street San Juan Creek 0.30 No Low
25 GA080013 31951 Violeta Lane San Juan Creek 0.15 No Low
26 GB020047 12 Oak Canyon Trail San Juan Creek 0.05 No Low
31 GB040152 28737 Covenant Hills Drive San Juan Creek 11.70 No Low
34 GB050086 27861 O'neill Drive San Juan Creek 1.83 No Low
41 GB060119 2 Overlook Drive San Juan Creek 0.29 No Low
42 GB060120 1 Overlook Drive San Juan Creek 0.38 No Low
43 GB060121 4 Sky Ranch Road San Juan Creek 0.37 No Low
46 GB060164 8 Overlook Drive San Juan Creek 0.31 No Low
47 GB060171 1 Rickie Lane San Juan Creek 0.38 No Low
55 GB070082 7 Rickie Lane San Juan Creek 0.43 No Low
56 GB070083 1 Thomas Road San Juan Creek 0.25 No Low
58 GB070094 5 Cambridge Court San Juan Creek 0.54 No Low
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60 GB070112 31371 Trigo Trail San Juan Creek 0.10 No Low
61 GB070115 21 Columnar Street San Juan Creek 0.33 No Low
68 NR070537 32250 La Pata Avenue San Juan Creek 0.01 No Low
70 NR070570 27522 Antonio Pkwy San Juan Creek 0.20 No Low
71 NR080075 27623 Crown Valley Pkwy San Juan Creek 0.01 No Low
72 NR080101 999 Corporate Drive San Juan Creek 0.10 No Low
73 NR080173 25652 Crown Valley Pkwy San Juan Creek 0.10 No Low
74 NR080176 27412 Antonio Pkwy San Juan Creek 0.10 No Low
75 NR080276 25652 Crown Valley Pkwy San Juan Creek 0.10 No Low
87 RS070145 22 Fox Hole Road San Juan Creek 0.00 No Low
91 RS070574 5 Atherton Drive San Juan Creek 0.01 No Low
92 RS070610 77 Bell Pasture Road San Juan Creek 0.01 No Low
95 RS070778 5 Cambridge Court San Juan Creek 0.01 No Low
103 RS071338 12 Starlight Isle San Juan Creek 0.00 No Low
104 RS071375 1 Sam Street San Juan Creek 0.00 No Low
108 RS071666 25 Galaxy Isle San Juan Creek 0.01 No Low
109 RS071678 6 Stoneridge San Juan Creek 0.01 No Low
110 RS071685 4 Palma Valley San Juan Creek 0.01 No Low
112 RS071756 52 Downing Street San Juan Creek 0.01 No Low
115 RS071911 19 Via Terracaleta San Juan Creek 0.10 No Low
116 RS080123 31371 Trigo Trail San Juan Creek 0.10 No Low
117 RS080124 31371 Trigo Trail San Juan Creek 0.10 No Low
119 RS080261 31352 Trigo Trail San Juan Creek 0.10 No Low
121 RS080316 6 Marble Creek Lane San Juan Creek 0.10 No Low
122 RS080329 5 Brittlestar Road San Juan Creek 0.10 No Low
123 RS080370 28 Alicante San Juan Creek 0.01 No Low
125 RS080393 18 Bronco Street San Juan Creek 0.10 No Low
126 RS080413 15 Maremma Lane San Juan Creek 0.10 No Low
128 RS080467 42 Downing Street San Juan Creek 0.10 No Low
129 RS080503 17 Oak Canyon Trail San Juan Creek 0.10 No Low
130 RS080509 18 Havenhurst Drive San Juan Creek 0.10 No Low
131 RS080548 5 Sky Meadow San Juan Creek 0.10 No Low
132 RS080590 4 Thomas Road San Juan Creek 0.10 No Low
133 RS080642 45 Rolling Ridge San Juan Creek 0.10 No Low
134 RS080695 20 Birkdale Way San Juan Creek 0.10 No Low
135 RS080696 20 Birkdale Way San Juan Creek 0.10 No Low
136 RS080698 16 Julia Street San Juan Creek 0.10 No Low
137 RS080729 3 Andromeda Isle San Juan Creek 0.10 No Low
138 RS080745 23312 Via Pardal San Juan Creek 0.10 No Low
139 RS080746 1 Charleston Lane San Juan Creek 0.01 No Low
143 RS080820 59 Rolling Ridge San Juan Creek 0.10 No Low
144 RS080940 9 Laurelgate San Juan Creek 0.10 No Low
163 RW070738 9 San Jose Street San Juan Creek 0.01 No Low
164 RW070739 9 San Jose Street San Juan Creek 0.01 No Low
165 RW070740 9 San Jose Street San Juan Creek 0.01 No Low
166 RW080084 31371 Trigo Trail San Juan Creek 0.10 No Low
171 SA050046 22931 Sonriente Trail San Juan Creek 0.00 No Low
172 SA050063 4 Bell Pasture Road San Juan Creek 0.00 No Low
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175 SA070021 15 John Street San Juan Creek 0.00 No Low
177 SA070080 8 Roshelle Lane San Juan Creek 0.01 No Low
178 SA070082 28 Sky Ranch Road San Juan Creek 0.01 No Low
182 SA080035 4 Kempton Lane San Juan Creek 0.10 No Low
184 SA080038 25 Ali Lane San Juan Creek 0.10 No Low
185 SA080040 54 Downing Street San Juan Creek 0.10 No Low
186 SW020346 22 Orion Way San Juan Creek 0.10 No Low
187 SW020380 2 Wyndham Street San Juan Creek 0.10 No Low
188 SW020400 7 Olympic Way San Juan Creek 0.10 No Low
189 SW030227 22 Songbird Road San Juan Creek 0.10 No Low
190 SW030360 56 Skywood Street San Juan Creek 0.10 No Low
191 SW040086 33 Sachem Way San Juan Creek 0.25 No Low
192 SW040138 4 Lone Wolf San Juan Creek 0.00 No Low
193 SW040150 6 Falabella Drive San Juan Creek 0.00 No Low
194 SW040154 3 La Salle Lane San Juan Creek 0.25 No Low
195 SW040250 23 Lewiston Court San Juan Creek 0.00 No Low
196 SW050127 6 Bell Pasture Road San Juan Creek 0.00 No Low
197 SW050186 22931 Sonriente Trail San Juan Creek 0.00 No Low
201 SW060380 9 John Street San Juan Creek 0.00 No Low
204 SW060407 9 Sea Grape Road San Juan Creek 0.00 No Low
205 SW060416 1 Hammond Road San Juan Creek 0.00 No Low
206 SW070019 18 Starlight Isle San Juan Creek 0.00 No Low
208 SW070261 12 Starlight Isle San Juan Creek 0.00 No Low
209 SW070268 15 Stellar Isle San Juan Creek 0.01 No Low
210 SW070300 11 Elissa Lane San Juan Creek 0.01 No Low
211 SW070337 25 Galaxy Isle San Juan Creek 0.01 No Low
212 SW070339 6 Moonlight Isle San Juan Creek 0.01 No Low
213 SW070362 31371 Trigo Trail San Juan Creek 0.10 No Low
214 SW070363 31371 Trigo Trail San Juan Creek 0.10 No Low
215 SW070368 5 Anapamu Street San Juan Creek 0.10 No Low
216 SW080022 8 Kane Lane San Juan Creek 0.10 No Low
218 SW080042 6 Rickie Lane San Juan Creek 0.00 No Low
219 SW080045 38 Sawgrass San Juan Creek 0.10 No Low
220 SW080053 15 Pisano Street San Juan Creek 0.10 No Low
221 SW080101 6 Fayette Circle San Juan Creek 0.10 No Low
222 SW080102 9 Fox Hole Road San Juan Creek 0.10 No Low
223 SW080123 18 Starlight Isle San Juan Creek 0.10 No Low
6 GA060041 4 Coral Blue Street San Juan Creek 0.33 No Low
7 GA060042 10 Coral Blue Street San Juan Creek 0.35 No Low
8 GA060043 12 Coral Blue Street San Juan Creek 0.30 No Low
12 GA060047 9 Olympic Way San Juan Creek 0.00 No Low
14 GA070007 1 Thomas Road San Juan Creek 0.00 No Low
15 GA070010 15 Crespi Circle San Juan Creek 0.00 No Low
16 GA070011 6 Crespi Circle San Juan Creek 0.00 No Low
17 GA070014 19 Broken Arrow Street San Juan Creek 0.00 No Low
18 GA070017 8 Crespi Circle San Juan Creek 0.00 No Low
19 GA070018 2 Coral Blue Street San Juan Creek 0.00 No Low
20 GA070019 7 Broken Arrow Street San Juan Creek 0.00 No Low
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21 GA070020 14 Thomas Road San Juan Creek 0.00 No Low
35 GB050162 31641 Ortega Highway San Juan Creek 4.88 No Low
37 GB060057 7 San Jose Street San Juan Creek 0.00 No Low
40 GB060115 14 Coral Blue Street San Juan Creek 0.00 No Low
44 GB060148 3 Broken Arrow Street San Juan Creek 0.00 No Low
45 GB060159 1 Fox Hole Road San Juan Creek 0.00 No Low
50 GB070024 6 Mission Ridge Road San Juan Creek 0.00 No Low
64 NR060409 29411 Bell Pasture Road San Juan Creek 0.00 No Low
81 RS061207 20 Clydesdale Drive San Juan Creek 0.00 No Low
83 RS061684 1 Fox Hole Road San Juan Creek 0.00 No Low
86 RS070114 23221 Pradera Road San Juan Creek 0.00 No Low
89 RS070295 66 Bell Pasture Road San Juan Creek 0.00 No Low
94 RS070768 23462 Via Codorniz San Juan Creek 0.00 No Low
96 RS071028 29 Van Gogh Way San Juan Creek 0.01 No Low
100 RS071229 1 Brittlestar Road San Juan Creek 0.00 No Low
107 RS071603 6 Connor Court San Juan Creek 0.00 No Low
111 RS071713 12 Starlight Isle San Juan Creek 0.00 No Low
127 RS080450 23 Sundown Drive San Juan Creek 0.00 No Low
146 RT070524 23 Julia Street San Juan Creek 0.00 No Low
147 RT070525 24 Julia Street San Juan Creek 0.00 No Low
148 RT070526 22 Julia Street San Juan Creek 0.00 No Low
149 RT070533 8 Katy Rose Lane San Juan Creek 0.00 No Low
150 RT070534 6 Katy Rose Lane San Juan Creek 0.00 No Low
151 RT070535 4 Katy Rose Lane San Juan Creek 0.00 No Low
152 RT070536 2 Katy Rose Lane San Juan Creek 0.00 No Low
153 RW060319 7 San Jose Street San Juan Creek 0.00 No Low
154 RW060320 7 San Jose Street San Juan Creek 0.00 No Low
155 RW060323 7 San Jose Street San Juan Creek 0.00 No Low
156 RW060324 7 San Jose Street San Juan Creek 0.00 No Low
157 RW060325 7 San Jose Street San Juan Creek 0.00 No Low
173 SA050097 9 Becker Drive San Juan Creek 0.00 No Low
174 SA060003 6 Hallcrest Drive San Juan Creek 0.00 No Low
200 SW060158 3 Eric Street San Juan Creek 0.00 No Low
207 SW070153 4 Roshelle Lane San Juan Creek 0.00 No Low
1 DM080044 33000 Avenida Pico San Mateo Creek 0.10 No Low
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Permit No. Address Insp. Date Inspector Result Insp. Time Inspector Comments
NR060207 16601  PACIFIC COAST  09/17/2007 Scott Priegel Approved 00:20
RT050448 31  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050449 29  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050450 27  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050454 25  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050455 23  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050456 21  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:09
RT050457 37  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050458 35  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050459 33  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050507 37  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050508 35  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050509 33  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050510 31  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050511 29  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050512 27  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050513 38  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050514 40  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050515 42  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050516 45  OFFSHORE  IRVC  10/05/2007 Scott Priegel Incorrect Inspection Type Requested 00:08
RT050517 43  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050518 41  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050519 39  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:08
RT050599 7  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:10
RT050600 9  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:10
RT050601 11  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:10
RT050602 1  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:10
RT050603 3  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:10
RT050604 5  MOON SHELL  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:10
RT050607 5  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:10
RT050608 1  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:10
RT050609 6  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:10
RT050610 8  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:10
RT050611 10  OFFSHORE  IRVC  10/05/2007 Scott Priegel Correction ( See Correction Notice) 00:10
NR060578 1  WEST BLUE SHORE   10/09/2007 Scott Priegel Approved 00:40
RS042166 3  TIDECREST  IRVC  10/09/2007 Scott Priegel Approved 00:15
RT070003 37  SOUTH SUR  IRVC  10/09/2007 Scott Priegel Approved 00:10

OCPW/Planning
NPDES Inspection Activity Report - Santa Ana Region

 2007-08 Reporting Period
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RT070004 39  SOUTH SUR  IRVC  10/09/2007 Scott Priegel Approved 00:10
RT070005 41  SOUTH SUR  IRVC  10/09/2007 Scott Priegel Approved 00:10
RT070010 21  TIDE WATCH  IRVC  10/09/2007 Scott Priegel Approved 00:10
RT070011 23  TIDE WATCH  IRVC  10/09/2007 Scott Priegel Approved 00:10
RT070012 24  TIDE WATCH  IRVC  10/09/2007 Scott Priegel Approved 00:10
RT070013 22  TIDE WATCH  IRVC  10/09/2007 Scott Priegel Approved 00:10
NR060199 23000 4300 NEWPORT C  10/11/2007 Scott Priegel Approved 00:10
NR060200 23000 4400 NEWPORT C  10/11/2007 Scott Priegel Approved 00:10
NR060201 23000 4500 NEWPORT C  10/11/2007 Scott Priegel Approved 00:10
NR070059 23000  NEWPORT COAS  10/11/2007 Scott Priegel Approved 00:10
NR070424 23000  NEWPORT COAS  10/11/2007 Scott Priegel Approved 00:10
RS032409 19  PELICAN VISTA DR I  10/11/2007 Scott Priegel Approved 00:15
RS042211 2  SUNSET HARBOR  IR  10/11/2007 Scott Priegel Approved 00:15
RS051311 6  SEA GREENS  IRVC  10/11/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS052037 9  PELICAN VISTA DR IR  10/11/2007 Scott Priegel Correction ( See Correction Notice) 00:35
RS052139 1  SKYCREST  IRVC  10/11/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RS061169 28  FAIRWAY POINT  IRV 10/11/2007 Scott Priegel Correction ( See Correction Notice) 00:35
SW050007 16  WHALERS BLUFF  IR  10/11/2007 Scott Priegel Approved 00:15
SW050325 4  FAIRWAY POINT  IRV  10/11/2007 Scott Priegel Approved 00:15
SW060157 12  GONDOLIERS BLUF  10/11/2007 Scott Priegel Approved 00:15
SW070137 52  TWILIGHT BLUFF  IR  10/11/2007 Scott Priegel Approved 00:15
RS050762 17981  MERLIN ST MOJ  10/15/2007 Ed HernandezApproved 00:18
RS061267 28452  MARKUSON RD M 10/15/2007 Ed HernandezApproved 00:25
RS061486 29076  KOMMERS LN MO 10/15/2007 Ed HernandezApproved 00:20
RW060658 18051  MERLIN ST MOJ  10/15/2007 Ed HernandezApproved 00:16
RW060659 18051  MERLIN ST MOJ  10/15/2007 Ed HernandezApproved 00:16
RW070201 16162  JACKSON RANC  10/15/2007 Ed HernandezApproved 00:22
SA050030 2  TIDELINE BLUFF  IRV  10/15/2007 Scott Priegel Approved 00:15
SW060298 14  SHORE WALK  IRVC  10/15/2007 Scott Priegel Approved 00:15
SW060334 174  SIDNEY BAY DR IRV 10/15/2007 Scott Priegel Approved 00:15
SW070013 16  SHORE WALK  IRVC  10/15/2007 Scott Priegel Approved 00:15
SW070027 12  SHORE WALK  IRVC  10/15/2007 Scott Priegel Approved 00:15
SW070078 8  SHORE WALK  IRVC  10/15/2007 Scott Priegel Approved 00:15
SW070140 32  TIDELINE BLUFF  IRV 10/15/2007 Scott Priegel Approved 00:15
SW070143 4  SHORE WALK  IRVC  10/15/2007 Scott Priegel Approved 00:15
SW070226 2  SHORE WALK  IRVC  10/15/2007 Scott Priegel Approved 00:15
SW070247 1  MOON SHELL  IRVC  10/15/2007 Scott Priegel Approved 00:15
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RS051948 22  DEEP SEA  IRVC  10/16/2007 Scott Priegel Approved 00:15
RS060845 18932  CENTER ST OR  10/16/2007 Ed HernandezApproved 00:19
RS061161 28222  SHADOWLAND C  10/16/2007 Ed HernandezApproved 00:16
RS061456 26  DEEP SEA  IRVC  10/16/2007 Scott Priegel Correction ( See Correction Notice) 00:35
RS061496 18562  CENTER ST OR  10/16/2007 Ed HernandezApproved 00:14 Sunny
RS061593 28222  SHADOWLAND C  10/16/2007 Ed HernandezApproved 00:20
RS061652 11  DEEP SEA  IRVC  10/16/2007 Scott Priegel Correction ( See Correction Notice) 00:45
RS061765 35  DEL MAR  IRVC  10/16/2007 Scott Priegel Correction ( See Correction Notice) 00:45
RS070783 17092  OLIVE GROVE LN  10/16/2007 Ed HernandezApproved 00:10
RS070862 17001  OLIVE GROVE LN  10/16/2007 Ed HernandezApproved 00:22
SA050027 6  SURFSPRAY BLUFF   10/16/2007 Scott Priegel Approved 00:15
SA050072 6  DUNES BLUFF  IRVC  10/16/2007 Scott Priegel Approved 00:15
SA060039 26  SURFSPRAY BLUFF  10/16/2007 Scott Priegel Approved 00:15
SA060047 2  SURFSPRAY BLUFF   10/16/2007 Scott Priegel Approved 00:15
SA070065 11  MOON SHELL  IRVC  10/16/2007 Scott Priegel Approved 00:15
SW070038 37  DEL MAR  IRVC  10/16/2007 Scott Priegel Correction ( See Correction Notice) 00:45
SW070184 3  CURRENTS  IRVC  10/16/2007 Scott Priegel Approved 00:15
DM060120 10711  MEADS AV OR  10/17/2007 Ed HernandezApproved 00:15 Cloudy
RS050074 10692  MEADS AV OR  10/17/2007 Ed HernandezApproved 00:12
RS050257 1  AVALON VISTA  IRVC  10/17/2007 Scott Priegel Correction ( See Correction Notice) 00:45
RS050679 16772  E BUENA VISTA S 10/17/2007 Ed HernandezApproved 00:15
RS051570 3  AVALON VISTA  IRVC  10/17/2007 Scott Priegel Correction ( See Correction Notice) 00:40
RS060779 20022  FRANK ST OR  10/17/2007 Ed HernandezApproved 00:15
RS061241 19931  E CHAPMAN AV O 10/17/2007 Ed HernandezApproved 00:20 Cloudy
RS062038 20182  FRANK ST OR  10/17/2007 Ed HernandezApproved 00:15
RS062052 10711  MEADS AV OR  10/17/2007 Ed HernandezApproved 00:19
RS070590 20202  E FRANK ST OR  10/17/2007 Ed HernandezApproved 00:15
RS070911 20032  FRANK ST OR  10/17/2007 Ed HernandezApproved 00:15
SA050056 1  OBSERVATORY  IRVC  10/17/2007 Scott Priegel Approved 00:15
SA060011 8  SHADOWCAST  IRVC  10/17/2007 Scott Priegel Approved 00:15
SA060066 4  SHADOWCAST  IRVC  10/17/2007 Scott Priegel Approved 00:15
SA060095 8  OBSERVATORY  IRVC  10/17/2007 Scott Priegel Approved 00:15
SW050299 19  OBSERVATORY  IRV  10/17/2007 Scott Priegel Approved 00:15
SW060279 8  GENTLE BREEZE  IRV  10/17/2007 Scott Priegel Approved 00:15
SW060280 20  OBSERVATORY  IRV  10/17/2007 Scott Priegel Approved 00:15
SW060284 10  SHADOWCAST  IRVC 10/17/2007 Scott Priegel Approved 00:15
SW060293 22  OBSERVATORY  IRV  10/17/2007 Scott Priegel Approved 00:15
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SW070180 4  OBSERVATORY  IRVC  10/17/2007 Scott Priegel Approved 00:15
SW070209 25  SHADOWCAST  IRVC 10/17/2007 Scott Priegel Approved 00:15
SA050098 16  MORNING LIGHT  IR  10/18/2007 Scott Priegel Approved 00:15
SA070040 8  COTTONWOOD  IRVC  10/18/2007 Scott Priegel Approved 00:15
SW070068 33  PACIFIC MIST  IRVC  10/18/2007 Scott Priegel Approved 00:15
SW070106 1  COASTAL OAK  IRVC  10/18/2007 Scott Priegel Approved 00:15
SW070200 17  CANYON PEAK  IRVC 10/18/2007 Scott Priegel Approved 00:15
SW070204 51  PACIFIC MIST  IRVC  10/18/2007 Scott Priegel Approved 00:15
SW070258 8  STAR CATCHER  IRVC 10/18/2007 Scott Priegel Approved 00:15
NR060575 7832  E COAST HY IRVC  10/19/2007 Scott Priegel Correction ( See Correction Notice) 00:45
RS060204 5  AVALON VISTA  IRVC  10/19/2007 Scott Priegel Correction ( See Correction Notice) 00:40
RS071335 7  PACIFIC WINDS  IRVC  10/19/2007 Scott Priegel Approved 00:15
SA050067 4  STONEPATH  IRVC  10/19/2007 Scott Priegel Approved 00:15
SW060120 9  OFFSHORE  IRVC  10/19/2007 Scott Priegel Approved 00:15
SW060308 64  ARCHIPELAGO DR I  10/19/2007 Scott Priegel Approved 00:15
SW060422 22  CORAL CAY  IRVC  10/19/2007 Scott Priegel Approved 00:15
SW070023 27  VISTA TRAMONTO  I  10/19/2007 Scott Priegel Approved 00:15
SW070105 11  PACIFIC WINDS  IRV  10/19/2007 Scott Priegel Approved 00:15
SW070138 5  WAYSIDE  IRVC  10/19/2007 Scott Priegel Approved 00:15
SW070139 18  CORAL CAY  IRVC  10/19/2007 Scott Priegel Approved 00:15
SW070216 21  CORAL CAY  IRVC  10/19/2007 Scott Priegel Approved 00:15
RS050634 6  SKYRIDGE  IRVC  10/22/2007 Scott Priegel Correction ( See Correction Notice) 00:40
RS051593 23  AVALON VISTA  IRVC 10/22/2007 Scott Priegel Correction ( See Correction Notice) 00:45
RS061340 9  AVALON VISTA  IRVC  10/22/2007 Scott Priegel Approved 00:20
RT050599 7  MOON SHELL  IRVC  10/22/2007 Scott Priegel Approved 00:10
RT050602 1  MOON SHELL  IRVC  10/22/2007 Scott Priegel Approved 00:10
RT050603 3  MOON SHELL  IRVC  10/22/2007 Scott Priegel Approved 00:10
RT050604 5  MOON SHELL  IRVC  10/22/2007 Scott Priegel Approved 00:10
RT050607 5  OFFSHORE  IRVC  10/22/2007 Scott Priegel Approved 00:10
RT050608 1  OFFSHORE  IRVC  10/22/2007 Scott Priegel Approved 00:10
RT050609 6  OFFSHORE  IRVC  10/22/2007 Scott Priegel Approved 00:10
RT050610 8  OFFSHORE  IRVC  10/22/2007 Scott Priegel Approved 00:10
RT050611 10  OFFSHORE  IRVC  10/22/2007 Scott Priegel Approved 00:10
RW070054 11  AVALON VISTA  IRVC 10/22/2007 Scott Priegel Correction ( See Correction Notice) 00:50
RS040432 12  SKYRIDGE  IRVC  10/23/2007 Scott Priegel Approved 00:20
RS040870 2  PELICAN POINT DR IR  10/23/2007 Scott Priegel Approved 00:15
RS041086 9  ISLAND VISTA  IRVC  10/23/2007 Scott Priegel Approved 00:20
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RS051019 35  SKYRIDGE  IRVC  10/23/2007 Scott Priegel Approved 00:20
RS051467 56  SHORERIDGE  IRVC  10/23/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS051672 1  SHORERIDGE  IRVC  10/23/2007 Scott Priegel Approved 00:20
RS060571 9  SHORERIDGE  IRVC  10/23/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS060782 8  SHORELINE  IRVC  10/23/2007 Scott Priegel Approved 00:15
RS061412 23  PELICAN VISTA DR I  10/23/2007 Scott Priegel Correction ( See Correction Notice) 00:45
SW060397 25  SKYRIDGE  IRVC  10/23/2007 Scott Priegel Approved 00:15
RS051449 1  PELICAN HILL ROAD  10/24/2007 Scott Priegel Approved 00:25
RS060916 3  DEEP SEA  IRVC  10/24/2007 Scott Priegel Approved 00:45
RS061255 28  DEEP SEA  IRVC  10/24/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061594 9  DEEP SEA  IRVC  10/24/2007 Scott Priegel Correction ( See Correction Notice) 00:30
NR060202 23000 4600 NEWPORT C  10/25/2007 Scott Priegel Approved 00:15
NR060203 23000 4700 NEWPORT C  10/25/2007 Scott Priegel Approved 00:15
NR060575 7832  E COAST HY IRVC  10/25/2007 Scott Priegel Approved 00:15
RS051311 6  SEA GREENS  IRVC  10/25/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RS052037 9  PELICAN VISTA DR IR  10/25/2007 Scott Priegel Approved 00:15
RS052139 1  SKYCREST  IRVC  10/25/2007 Scott Priegel Approved 00:15
RS061169 28  FAIRWAY POINT  IRV 10/25/2007 Scott Priegel Approved 00:15
RS061647 12  PELICAN POINT DR  10/25/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061867 1  PELICAN CREST DR I  10/25/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS062012 2  CAPE FRIO  IRVC  10/25/2007 Scott Priegel Approved 00:15
RS070827 54  TWILIGHT BLUFF  IR  10/25/2007 Scott Priegel Approved 00:15
RS070983 6  CLIFFHOUSE BLUFF   10/25/2007 Scott Priegel Approved 00:15
RS071305 8  CLIFFHOUSE BLUFF   10/25/2007 Scott Priegel Approved 00:15
RS060444 8  GENTLE BREEZE  IRV  10/29/2007 Scott Priegel Approved 00:15
RS060869 11  EUCALYPTUS  IRVC  10/29/2007 Scott Priegel Approved 00:15
RS061250 25  CANYON PEAK  IRVC 10/29/2007 Scott Priegel Approved 00:15
RS070074 15  HIDDEN PASS  IRVC  10/29/2007 Scott Priegel Approved 00:15
RS070095 12  HIDDEN PASS  IRVC  10/29/2007 Scott Priegel Approved 00:15
RS070153 2  LOOKOUT HILL  IRVC  10/29/2007 Scott Priegel Approved 00:15
RS070287 8  STILL WATER  IRVC  10/29/2007 Scott Priegel Approved 00:15
RS070413 5  SUNRISE  IRVC  10/29/2007 Scott Priegel Approved 00:15
RS070520 8  COTTONWOOD  IRVC  10/29/2007 Scott Priegel Approved 00:15
RS070622 6  SUNRISE  IRVC  10/29/2007 Scott Priegel Approved 00:15
RS050257 1  AVALON VISTA  IRVC  10/30/2007 Scott Priegel Approved 00:15
RS051467 56  SHORERIDGE  IRVC  10/30/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RS051570 3  AVALON VISTA  IRVC  10/30/2007 Scott Priegel Approved 00:15
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RS051593 23  AVALON VISTA  IRVC 10/30/2007 Scott Priegel Approved 00:15
RS060571 9  SHORERIDGE  IRVC  10/30/2007 Scott Priegel Approved 00:15
RS060698 12  HORIZON  IRVC  10/30/2007 Scott Priegel Approved 00:15
RT050448 31  MOON SHELL  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050449 29  MOON SHELL  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050450 27  MOON SHELL  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050454 25  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050455 23  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050456 21  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050457 37  MOON SHELL  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050458 35  MOON SHELL  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050459 33  MOON SHELL  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050507 37  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050508 35  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050509 33  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:10
RT050510 31  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:05
RT050511 29  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:05
RT050512 27  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:05
RT050513 38  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:05
RT050514 40  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:05
RT050515 42  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:05
RT050516 45  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:05
RT050517 43  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:05
RT050518 41  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:05
RT050519 39  OFFSHORE  IRVC  10/30/2007 Scott Priegel Approved 00:05
RW070054 11  AVALON VISTA  IRVC 10/30/2007 Scott Priegel Approved 00:15
RS060070 37  DEL MAR  IRVC  11/07/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS060953 8  MYSTIQUE  IRVC  11/07/2007 Scott Priegel Correction ( See Correction Notice) 00:40
RS061456 26  DEEP SEA  IRVC  11/07/2007 Scott Priegel Correction ( See Correction Notice) 00:40
RS061652 11  DEEP SEA  IRVC  11/07/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061765 35  DEL MAR  IRVC  11/07/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070372 7  DEEP SEA  IRVC  11/07/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070867 14  MYSTIQUE  IRVC  11/07/2007 Scott Priegel Correction ( See Correction Notice) 00:40
RS070923 7  STARGAZER  IRVC  11/07/2007 Scott Priegel Approved 00:15
DM060126 10411  PERDIDO ST ANA 11/13/2007 Ed HernandezApproved 00:22 sunny day
DM070022 11941  NEARING DR AN  11/13/2007 Ed HernandezRequest Cancelled sunny day
DM070125 10791  GARZA AV ANA  11/13/2007 Ed HernandezApproved 00:19
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RS050634 6  SKYRIDGE  IRVC  11/13/2007 Scott Priegel Approved 00:15
RS051311 6  SEA GREENS  IRVC  11/13/2007 Scott Priegel Approved 00:15
RS051467 56  SHORERIDGE  IRVC  11/13/2007 Scott Priegel Approved 00:15
RS060204 5  AVALON VISTA  IRVC  11/13/2007 Scott Priegel Approved 00:15
RS060916 3  DEEP SEA  IRVC  11/13/2007 Scott Priegel Approved 00:15
RS061240 10882  MAC MURRAY ST  11/13/2007 Ed HernandezApproved 00:20
RS061255 28  DEEP SEA  IRVC  11/13/2007 Scott Priegel Correction ( See Correction Notice) 00:40
RS061412 23  PELICAN VISTA DR I  11/13/2007 Scott Priegel Approved 00:15
RS061525 9381  HILLVIEW RD ANA  11/13/2007 Ed HernandezApproved 00:30 sunny day
RS061594 9  DEEP SEA  IRVC  11/13/2007 Scott Priegel Approved 00:15
RS061647 12  PELICAN POINT DR  11/13/2007 Scott Priegel Approved 00:15
RS061686 4  SHOREVIEW  IRVC  11/13/2007 Scott Priegel Approved 00:15
RS061867 1  PELICAN CREST DR I  11/13/2007 Scott Priegel Approved 00:15
RS061922 10411  PERDIDO ST ANA 11/13/2007 Ed HernandezApproved 00:22 sunny day
RS070226 10841  MAC ST ANA  11/13/2007 Ed HernandezApproved 00:20 sunny day
RS070542 10246  BOUVAIS RD ANA 11/13/2007 Ed HernandezApproved 00:26 sunny day
RS070820 5  TRANQUIL  IRVC  11/13/2007 Scott Priegel Approved 00:15
RS070918 9722  HARLE AV ANA  11/13/2007 Ed HernandezApproved 00:20
RS061293 9611  ROSEBAY ST ANA  11/14/2007 Ed HernandezApproved 00:22
RS061909 8  CLEAR WATER  IRVC  11/14/2007 Scott Priegel Approved 00:20
RS070071 10662  S GILBERT ST AN 11/14/2007 Ed HernandezApproved 00:15 sunny day
RS070198 21  HIGH WATER  IRVC  11/14/2007 Scott Priegel Approved 00:20
RS070400 9631  ROSEBAY ST ANA  11/14/2007 Ed HernandezApproved 00:15 sunny day
RS070560 11671  POES ST ANA  11/14/2007 Ed HernandezApproved 00:17
RS071270 2  COMPASS  IRVC  11/14/2007 Scott Priegel Approved 00:15
RS071272 10292  S GILBERT ST AN 11/14/2007 Ed HernandezApproved 00:10
RS071567 10292  S GILBERT ST AN 11/14/2007 Ed HernandezApproved 00:11 sunny day
RW060498 10  PREMIERE POINT  IR 11/14/2007 Scott Priegel Approved 00:15
SW070008 3092  COPA DE ORO DR  11/14/2007 Scott Priegel Approved 00:15
SW070103 3122  COPA DE ORO DR  11/14/2007 Scott Priegel Approved 00:15
SW070197 12421  BELLWOOD RD L  11/14/2007 Scott Priegel Approved 00:15
SW070253 3282  YELLOWTAIL DR L  11/14/2007 Scott Priegel Approved 00:15
SW070266 2951  SALMON DR LALM  11/14/2007 Scott Priegel Approved 00:15
SW070285 3306  DRUID LN LALM  11/14/2007 Scott Priegel Approved 00:15
SW070292 9601  S HILLVIEW RD AN 11/14/2007 Ed HernandezApproved 00:09
DM070078 11391  ORANGE PARK B  11/15/2007 Ed HernandezApproved 00:15 sunny
RS032239 12632  FOSTER RD LAL  11/15/2007 Scott Priegel Approved 00:15
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RS041722 12461  CHRISTY LN LAL  11/15/2007 Scott Priegel Approved 00:10
RS050679 16772  E BUENA VISTA S 11/15/2007 Ed HernandezRequest Cancelled
RS051696 12201  SILVER FOX RD  11/15/2007 Scott Priegel Approved 00:15
RS060924 2822  COPA DE ORO DR  11/15/2007 Scott Priegel Approved 00:15
RS061165 2762  KEMPTON DR LAL  11/15/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061170 2851  TUCKER LN LALM  11/15/2007 Scott Priegel Approved 00:15
RS061368 2882  TUCKER LN LALM  11/15/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS062047 11151  MEADS AV OR  11/15/2007 Ed HernandezApproved 00:16 sunny
RS070195 12472  FOSTER RD LAL  11/15/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RS070394 10862  S MEADS AV OR  11/15/2007 Ed HernandezApproved 00:16 sunny
RS070410 11841  RANCHO SANTIA  11/15/2007 Ed HernandezApproved 00:16 sunny
RS070564 11391  ORANGE PARK B  11/15/2007 Ed HernandezApproved 00:14 sunny
RS070568 11581  POES ST ANA  11/15/2007 Ed HernandezRequest Cancelled
RS070796 3152  DRUID LN LALM  11/15/2007 Scott Priegel Correction ( See Correction Notice) 00:40
RS070865 11332  N HEWES ST OR  11/15/2007 Ed HernandezApproved 00:16 sunny
RS071576 18532  CENTER ST OR  11/15/2007 Ed HernandezApproved 00:15 sunny
RW070708 10862  MEADS AV OR  11/15/2007 Ed HernandezApproved 00:12 sunny
SW050121 11161  MEADS AV OR  11/15/2007 Ed HernandezApproved 00:16 sunny
SW070198 11702  SILVER FOX RD  11/15/2007 Scott Priegel Approved 00:15
SW070202 12141  CHRISTY LN LAL  11/15/2007 Scott Priegel Approved 00:15
SW070272 10862  MEADS AV OR  11/15/2007 Ed HernandezApproved 00:12 sunny
SW070285 3306  DRUID LN LALM  11/15/2007 Scott Priegel Request Cancelled
DM070086 12481  MARTHA ANN DR  11/16/2007 Scott Priegel Approved 00:15
RS040869 10931  MEADS AV OR  11/16/2007 Ed HernandezApproved 00:20 partly cloudy
RS051123 12301  MARTHA ANN DR  11/16/2007 Scott Priegel Approved 00:15
RS051373 10941  MEADS AV OR  11/16/2007 Ed HernandezRequest Cancelled
RS051978 3142  HILL ROSE DR LA  11/16/2007 Scott Priegel Approved 00:15
RS060346 10941  MEADS AV OR  11/16/2007 Ed HernandezApproved 00:15 partly cloudy
RS060949 2922  KEMPTON DR LAL  11/16/2007 Scott Priegel Approved 00:15
RS061044 3101  DRUID LN LALM  11/16/2007 Scott Priegel Approved 00:15
RS061503 11111  S MEADS AV OR  11/16/2007 Ed HernandezApproved 00:14 partly cloudy
RS061616 3262  DRUID LN LALM  11/16/2007 Scott Priegel Approved 00:15
RS061859 3182  MAIN WAY DR LAL  11/16/2007 Scott Priegel Approved 00:15
RS062047 11151  MEADS AV OR  11/16/2007 Ed HernandezRequest Cancelled
RS070033 2672  KEMPTON DR LAL  11/16/2007 Scott Priegel Approved 00:15
RS070126 3101  TUCKER LN LALM  11/16/2007 Scott Priegel Approved 00:15
RS070155 10302  RANDALL ST OR  11/16/2007 Ed HernandezApproved 00:17 partly cloudy
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RS070359 3402  YELLOWTAIL DR L  11/16/2007 Scott Priegel Approved 00:15
RS070398 10444  RANDALL ST OR  11/16/2007 Ed HernandezApproved 00:24 partly cloudy
RS070504 3081  MAIN WAY DR LAL  11/16/2007 Scott Priegel Approved 00:15
RS070865 11332  N HEWES ST OR  11/16/2007 Ed HernandezRequest Cancelled
RS070944 12761  SILVER FOX RD  11/16/2007 Scott Priegel Approved 00:15
RS071087 2721  COPA DE ORO DR  11/16/2007 Scott Priegel Approved 00:15
RS071095 2961  TIGERTAIL DR LA  11/16/2007 Scott Priegel Approved 00:15
RS071248 12121  FOSTER RD LAL  11/16/2007 Scott Priegel Approved 00:15
RS071346 2612  MAIN WAY DR LAL  11/16/2007 Scott Priegel Approved 00:15
RS071479 3241  TUCKER LN LALM  11/16/2007 Scott Priegel Approved 00:15
RW070080 11111  S MEADS AV OR  11/16/2007 Ed HernandezApproved 00:14 partly cloudy
DM070089 3162  RUTH ELAINE DR  11/19/2007 Scott Priegel Approved 00:15
DM070106 11342  PEMBERTON RD  11/19/2007 Scott Priegel Approved 00:15
RS031371 3251  RUTH ELAINE DR  11/19/2007 Scott Priegel Approved 00:15
RS051575 2631  PIEDMONT AV LA  11/19/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS060016 2921  EDGELEY PL LALM 11/19/2007 Scott Priegel Approved 00:15
RS061432 10732  S ORANGE PARK  11/19/2007 Ed HernandezApproved 00:15 Hazy And partly cloudy
RS061450 11622  MARTHA ANN DR  11/19/2007 Scott Priegel Approved 00:15
RS070229 11372  FOSTER RD LAL  11/19/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070296 2951  SALMON DR LALM  11/19/2007 Scott Priegel Request Cancelled
RS070314 11302  MARTHA ANN DR  11/19/2007 Scott Priegel Approved 00:15
RS070354 3202  ORLANDO RD LAL  11/19/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070391 3051  INVERNESS DR LA 11/19/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070415 3301  RUTH ELAINE DR  11/19/2007 Scott Priegel Approved 00:15
RS070509 10621  S MORADA DR O  11/19/2007 Ed HernandezRequest Cancelled
RS070566 10732  S ORANGE PARK  11/19/2007 Ed HernandezApproved 00:15 Hazy And partly cloudy
RS071045 3252  RUTH ELAINE DR  11/19/2007 Scott Priegel Approved 00:15
SW070001 10621  S MORADA DR O  11/19/2007 Ed HernandezApproved 00:15
SW070169 10732  S ORANGE PARK  11/19/2007 Ed HernandezApproved 00:01 Hazy And partly cloudy
RS060482 10811  S MORADA DR O  11/20/2007 Ed HernandezApproved 00:25 Hazy, Smogy,sunny
RS061086 18662  VINE ST OR  11/20/2007 Ed HernandezApproved 00:20 Hazy, Smogy,sunny
RS061088 18662  VINE ST OR  11/20/2007 Ed HernandezApproved 00:20 Hazy, Smogy,sunny
RS061502 3122  HILL ROSE DR LA  11/20/2007 Scott Priegel Approved 00:15
RS061539 11732  NORGROVE LN L  11/20/2007 Scott Priegel Approved 00:15
RS061547 2751  MAIN WAY DR LAL  11/20/2007 Scott Priegel Approved 00:15
RS061567 3281  QUAIL RUN RD LA  11/20/2007 Scott Priegel Approved 00:15
RS061618 12431  KENSINGTON RD  11/20/2007 Scott Priegel Approved 00:15
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RS061626 11376  BASKERVILLE RD 11/20/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061721 2761  OAK KNOLL DR LA  11/20/2007 Scott Priegel Approved 00:15
RS061749 13101  BARRETT HILL C  11/20/2007 Ed HernandezApproved 00:15 Hazy, Smogy,sunny
RS061750 13101  BARRETT HILL C  11/20/2007 Ed HernandezApproved 00:15 Hazy, Smogy,sunny
RS061796 11181  WEMBLEY RD LA  11/20/2007 Scott Priegel Approved 00:15
RS061833 3002  KITTRICK DR LALM 11/20/2007 Scott Priegel Approved 00:30
RS061897 3331  HUNTLEY DR LAL  11/20/2007 Scott Priegel Approved 00:15
RS061938 19202  BARRETT LN SA  11/20/2007 Ed HernandezApproved 00:18 Hazy, Smogy,sunny
RS061978 11582  HARRISBURG RD  11/20/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS062077 2802  BOSTONIAN DR LA 11/20/2007 Scott Priegel Approved 00:15
RS070308 10621  S MORADA DR O  11/20/2007 Ed HernandezApproved 00:18 Hazy, Smogy,sunny
RS070927 2782  KEMPTON DR LAL  11/20/2007 Scott Priegel Approved 00:15
RS071062 19452  BARRETT HILL C  11/20/2007 Ed HernandezApproved 00:18 Hazy, Smogy,sunny
RS071169 18551  BEACHMONT AV  11/20/2007 Ed HernandezApproved 00:14 Hazy, Smogy,sunny
RW060087 12771  BONITA HEIGHTS 11/20/2007 Ed HernandezApproved 00:14 Hazy, Smogy,sunny
RW060088 12771  BONITA HEIGHTS 11/20/2007 Ed HernandezApproved 00:14 Hazy, Smogy,sunny
SW070155 12581  BARRETT LN SA  11/20/2007 Ed HernandezApproved 00:16
RS032443 14171  BRENAN WY SA  11/21/2007 Ed HernandezApproved 00:12
RS070031 3111  DONNIE ANN RD L  11/21/2007 Scott Priegel Approved 00:15
RS070076 3251  QUAIL RUN RD LA  11/21/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RS070128 11772  HARRISBURG RD  11/21/2007 Scott Priegel Approved 00:15
RS070264 3301  DONNIE ANN RD L  11/21/2007 Scott Priegel Approved 00:15
RS070338 2882  COLERIDGE DR LA 11/21/2007 Scott Priegel Approved 00:10
RS070423 11862  HARRISBURG RD  11/21/2007 Scott Priegel Approved 00:15
RS070481 14061  BRENAN WY SA  11/21/2007 Ed HernandezApproved 00:12
RS070549 11822  KENSINGTON RD  11/21/2007 Scott Priegel Approved 00:15

RS070658 13051  BOW PL SA
 11/21/2007

Ed Hernandez
Partial Approval ( See Correction 
Notice)

00:20

RS070664 2922  GLENROY PL LAL  11/21/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070846 11522  DAVENPORT RD  11/21/2007 Scott Priegel Approved 00:15

RS071027 13052  BOW PL SA
 11/21/2007

Ed Hernandez
Partial Approval ( See Correction 
Notice)

00:12

RS071109 3251  KENILWORTH DR  11/21/2007 Scott Priegel Approved 00:15
RS071138 2672  COLERIDGE DR LA 11/21/2007 Scott Priegel Approved 00:15

RS071231 13052  BOW PL SA
 11/21/2007

Ed Hernandez
Partial Approval ( See Correction 
Notice)

00:14
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RS071389 13052  BOW PL SA
 11/21/2007

Ed Hernandez
Partial Approval ( See Correction 
Notice)

00:12

RS071509 13042  BOW PL SA
 11/21/2007

Ed Hernandez
Partial Approval ( See Correction 
Notice)

00:20 Portable under toilet catch basin-pan 
needed.

SA070050 13052  BOW PL SA
 11/21/2007

Ed Hernandez
Partial Approval ( See Correction 
Notice)

00:12

SA070061 13382  BOW PL SA
 11/21/2007

Ed Hernandez
Partial Approval ( See Correction 
Notice)

00:12

SW070100 13051  BOW PL SA
 11/21/2007

Ed Hernandez
Partial Approval ( See Correction 
Notice)

00:12

RS070179 11782  ARGYLE DR LAL  11/26/2007 Scott Priegel Approved 00:15
RS070396 3052  WALKER LEE DR  11/26/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070407 12522  ARGYLE DR LAL  11/26/2007 Scott Priegel Approved 00:15
RS070478 3222  BRIMHALL DR LAL  11/26/2007 Scott Priegel Approved 00:15
RS070572 12161  CHIANTI DR LALM 11/26/2007 Scott Priegel Approved 00:15
RS070986 12121  OAK LEAF DR LA  11/26/2007 Scott Priegel Approved 00:15
RS071290 2931  GLENROY PL LAL  11/26/2007 Scott Priegel Approved 00:15
SA070083 11241  WALLINGSFORD  11/26/2007 Scott Priegel Approved 00:15
SW060143 3252  ST ALBANS DR LA  11/26/2007 Scott Priegel Approved 00:15
SW060276 3212  ORLANDO RD LAL  11/26/2007 Scott Priegel Approved 00:15
SW070032 3311  ROSSMOOR WY L  11/26/2007 Scott Priegel Approved 00:15
SW070193 2622  ST ALBANS DR LA  11/26/2007 Scott Priegel Approved 00:15
SW070256 3362  QUAIL RUN RD LA  11/26/2007 Scott Priegel Approved 00:15
SW070295 12172  CHRISTY LN LAL  11/26/2007 Scott Priegel Approved 00:15
SW070310 3361  CORTESE DR LAL  11/26/2007 Scott Priegel Approved 00:15
DM070120 16466  24TH ST SUNB  11/27/2007 Scott Priegel Correction ( See Correction Notice) 00:20
DM070130 16392  26TH ST SUNB  11/27/2007 Scott Priegel Approved 00:15
NR060207 16601  PACIFIC COAST  11/27/2007 Scott Priegel Approved 00:15
NR070434 16571  PACIFIC COAST  11/27/2007 Scott Priegel Approved 00:15
RS040923 8261  FLIGHT AV MCTY  11/27/2007 Scott Priegel Approved 00:10
RS051343 16931  S PACIFIC AV SU  11/27/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS051390 14692  VAN BUREN ST M 11/27/2007 Scott Priegel Approved 00:15
RS052026 14652  MONROE ST MC  11/27/2007 Scott Priegel Approved 00:15
RS061031 14171  BRENAN WY SA  11/27/2007 Ed HernandezApproved 00:12
RS070170 14793  ADAMS ST MCTY  11/27/2007 Scott Priegel Approved 00:15
RS070658 13051  BOW PL SA  11/27/2007 Ed HernandezCorrection ( Work Not Ready) 00:05
RS071022 16957  9TH ST SUNB  11/27/2007 Scott Priegel Correction ( See Correction Notice) 00:30
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RS071027 13052  BOW PL SA  11/27/2007 Ed HernandezCorrection ( Work Not Ready) 00:05
RS071079 15611  MONROE ST MC  11/27/2007 Scott Priegel Approved 00:15
RS071162 16382  N PACIFIC AV SU  11/27/2007 Scott Priegel Approved 00:15
RS071231 13052  BOW PL SA  11/27/2007 Ed HernandezCorrection ( Work Not Ready) 00:05

RS071389 13052  BOW PL SA
 11/27/2007

Ed HernandezCorrection ( Work Not Ready)
00:05 portable toilet,bottom catch pan 

needed.
RS071509 13042  BOW PL SA  11/27/2007 Ed HernandezCorrection ( Work Not Ready) 00:05
SA070050 13052  BOW PL SA  11/27/2007 Ed HernandezCorrection ( Work Not Ready) 00:05

SA070061 13382  BOW PL SA
 11/27/2007

Ed HernandezCorrection ( Work Not Ready)
00:05 portable toilet,bottom catch pan 

needed.

SW070100 13051  BOW PL SA
 11/27/2007

Ed HernandezCorrection ( Work Not Ready)
00:05 portable toilet,bottom catch pan 

needed.
RS052197 1045  CASTLEROCK LN  11/28/2007 Ed HernandezApproved 00:15
RS060111 14771  HARPER ST MCT  11/28/2007 Scott Priegel Approved 00:15
RS060549 8571  LANDERS DR MCT  11/28/2007 Scott Priegel Approved 00:15
RS060675 7812  HARHAY AV MCTY  11/28/2007 Scott Priegel Approved 00:15
RS060901 14902  NEWLAND ST MC  11/28/2007 Scott Priegel Approved 00:15
RS061490 14671  JEFFERSON ST M 11/28/2007 Scott Priegel Approved 00:15
RS061603 14702 1/2 JEFFERSON S  11/28/2007 Scott Priegel Approved 00:15
RS061981 8632  MADISON AV MCT  11/28/2007 Scott Priegel Approved 00:15
RS062020 13741  CARLSBAD DR S  11/28/2007 Ed HernandezApproved 00:15 partly cloudy
RS070268 14585  WILSON ST MCT  11/28/2007 Scott Priegel Approved 00:15
RS070281 8272  MC FADDEN AV M  11/28/2007 Scott Priegel Approved 00:15
RS070447 11241  CAROL WY SA  11/28/2007 Ed HernandezApproved 00:12 partly cloudy
RS070521 14682  HARPER ST MCT  11/28/2007 Scott Priegel Approved 00:15
RS070694 8722  HAZARD AV MCTY  11/28/2007 Scott Priegel Approved 00:15
RS070759 1742  BRIDLE PATH WY  11/28/2007 Ed HernandezApproved 00:15 partly cloudy
RS070996 14652  NEWLAND ST MC  11/28/2007 Scott Priegel Approved 00:15
RS071249 11241  CAROL WY SA  11/28/2007 Ed HernandezApproved 00:15 partly cloudy
RS071265 8692  ENID LN MCTY  11/28/2007 Scott Priegel Approved 00:15
RS071434 12681  BUBBLING WELL  11/28/2007 Ed HernandezApproved 00:15 partly cloudy
RS071507 14811  WILSON ST MCT  11/28/2007 Scott Priegel Approved 00:15
RS071574 18972  CASTLEGATE LN  11/28/2007 Ed HernandezApproved 00:15 partly cloudy
SW070168 12652  BUBBLING WELL  11/28/2007 Ed HernandezApproved 00:15 partly cloudy
SW070214 14631  HARPER ST MCT  11/28/2007 Scott Priegel Approved 00:15
RS052322 10911  CHERRYHILL DR  11/29/2007 Ed HernandezApproved 00:24 sunny
RS060070 37  DEL MAR  IRVC  11/29/2007 Scott Priegel Correction ( See Correction Notice) 00:30
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RS060953 8  MYSTIQUE  IRVC  11/29/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061218 14142  CLARISSA LN SA  11/29/2007 Ed HernandezApproved 00:18 sunny.
RS061255 28  DEEP SEA  IRVC  11/29/2007 Scott Priegel Approved 00:15
RS061456 26  DEEP SEA  IRVC  11/29/2007 Scott Priegel Approved 00:15
RS061652 11  DEEP SEA  IRVC  11/29/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061730 12227  CIRCULA PANOR  11/29/2007 Ed HernandezApproved 00:10
RS061765 35  DEL MAR  IRVC  11/29/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070372 7  DEEP SEA  IRVC  11/29/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070867 14  MYSTIQUE  IRVC  11/29/2007 Scott Priegel Approved 00:15
RS071516 12336  CIRCULA PANOR  11/29/2007 Ed HernandezApproved 00:20
RW060144 12235  CIRCULA PANOR  11/29/2007 Ed HernandezApproved 00:20
RW060664 12227  CIRCULA PANOR  11/29/2007 Ed HernandezApproved 00:10 sunny
RW070359 12227  CIRCULA PANOR  11/29/2007 Ed HernandezApproved 00:10
SW010382 14102 CLARISSA LN SA  11/29/2007 Ed HernandezApproved 00:18 sunny.
SW070154 12292  CINNABAR RD SA 11/29/2007 Ed HernandezApproved 00:15 sunny.
SW070282 12351  CINNABAR RD SA 11/29/2007 Ed HernandezApproved 00:15 sunny.
RS051214 12202  COUNTRY LN SA  11/30/2007 Ed HernandezApproved 00:15 rainy
RS051215 12202  COUNTRY LN SA  11/30/2007 Ed HernandezApproved 00:15 rainy
RS051472 12331  COUNTRY LN SA  11/30/2007 Ed HernandezApproved 00:20 rainy
RS051608 10182  COWAN HEIGHT  11/30/2007 Ed HernandezApproved 00:17
RS060627 11081  CORONEL RD SA  11/30/2007 Ed HernandezApproved 00:18 rainy
RS070002 10971  COVENTRY PL S  11/30/2007 Ed HernandezApproved 00:11 rainy
RS070691 12412  COUNTRY LN SA  11/30/2007 Ed HernandezApproved 00:20 rainy
RW050398 10182  COWAN HEIGHT  11/30/2007 Ed HernandezApproved 00:20 rainy
RW060216 10121  COWAN HEIGHT  11/30/2007 Ed HernandezApproved 00:12 rainy
SA070045 1261  COUNTRY HILLS D 11/30/2007 Ed HernandezApproved 00:15 rainy
SW060410 10121  COWAN HEIGHT  11/30/2007 Ed HernandezApproved 00:14 rainy
SW070259 10876  CORONEL RD SA  11/30/2007 Ed HernandezApproved 00:18 rainy
RS051575 2631  PIEDMONT AV LA  12/03/2007 Scott Priegel Approved 00:15
RS060941 1671  INDUS ST SA  12/03/2007 Ed HernandezApproved 00:15 Sunny day
RS061165 2762  KEMPTON DR LAL  12/03/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061368 2882  TUCKER LN LALM  12/03/2007 Scott Priegel Approved 00:15
RS061372 1532  KENSING LN SA  12/03/2007 Ed HernandezApproved 00:20
RS061386 13672  JENET CI SA  12/03/2007 Ed HernandezApproved 00:19 Sunny
RS061626 11376  BASKERVILLE RD 12/03/2007 Scott Priegel Approved 00:15
RS061825 1581  KIMBERWICKE DR  12/03/2007 Ed HernandezApproved 00:15 Sunny
RS061978 11582  HARRISBURG RD  12/03/2007 Scott Priegel Correction ( See Correction Notice) 00:30
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RS070076 3251  QUAIL RUN RD LA  12/03/2007 Scott Priegel Approved 00:15
RS070195 12472  FOSTER RD LAL  12/03/2007 Scott Priegel Approved 00:15
RS070229 11372  FOSTER RD LAL  12/03/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070354 3202  ORLANDO RD LAL  12/03/2007 Scott Priegel Approved 00:15
RS070391 3051  INVERNESS DR LA 12/03/2007 Scott Priegel Approved 00:15
RS070664 2922  GLENROY PL LAL  12/03/2007 Scott Priegel Approved 00:15
RS070765 12651  HINTON WY SA  12/03/2007 Ed HernandezApproved 00:20 Sunny
RS070796 3152  DRUID LN LALM  12/03/2007 Scott Priegel Approved 00:15

RS071489 1872  HOLLY TREE LN S
 12/03/2007

Ed HernandezPartial Approval
00:20 BMP needed for lower catch basin on 

lemon height.
RS071490 1872  HOLLY TREE LN S  12/03/2007 Ed HernandezApproved 00:12 Sunny
RS071690 19012  IRONWOOD LN S  12/03/2007 Ed HernandezApproved 00:16 Sunny day
SA070053 11171  HUNTING HORN  12/03/2007 Ed HernandezApproved 00:15

SW070097 1982  E LEMON HEIGHT
 12/03/2007

Ed Hernandez
Partial Approval ( See Correction 
Notice)

00:20  Need BPP-at lower stree side and 
catch basin prtection.

RS041909 1142  EDGEVIEW DR SA  12/04/2007 Ed HernandezApproved 00:18
RS060716 1422  DEBORAH DR SA  12/04/2007 Ed HernandezApproved 00:18
RS070901 1801  DERBY DR SA  12/04/2007 Ed HernandezApproved 00:28
RS070982 12311  ENRAMADA DR S  12/04/2007 Ed HernandezApproved 00:18
RS071425 1282  CUMBERLAND CR  12/04/2007 Ed HernandezApproved 00:14
RW070077 9972  DEERHAVEN DR S  12/04/2007 Ed HernandezApproved 00:19
SW070125 12501  DEL REY DR SA  12/04/2007 Ed HernandezApproved 00:18
SW070305 1282  CUMBERLAND CR  12/04/2007 Ed HernandezApproved 00:12
DM060109 1944  VALENCIA AV BRE  12/05/2007 Ed HernandezRequest Cancelled
RS060799 13362  KOOTENAY DR S  12/05/2007 Ed HernandezApproved 00:18 sunny
RS060893 1241  LA LOMA DR SA  12/05/2007 Ed HernandezApproved 00:18  approved
RS061283 2051  LA COLINA DR SA  12/05/2007 Ed HernandezApproved 00:18 sunny
RS061651 9261  GORDON AV LAH  12/05/2007 Scott Priegel Approved 00:15
RS061884 1071  LA LIMONAR RD S  12/05/2007 Ed HernandezApproved 00:18 sunny
RS070479 1071  CREEK LN LAH  12/05/2007 Scott Priegel Approved 00:15
RS070686 9131  W SHARON WY LA  12/05/2007 Scott Priegel Approved 00:15
RS070857 1710  LA LOMA DR SA  12/05/2007 Ed HernandezApproved 00:18
RS070878 1352  BALDWIN ST LAH  12/05/2007 Scott Priegel Approved 00:15
RS070900 12572  LA BELLA DR SA  12/05/2007 Ed HernandezApproved 00:18 sunny
RS071009 1191  CITRUS DR LAH  12/05/2007 Scott Priegel Approved 00:15
RS071195 4882  MC CORMACK LN  12/05/2007 Scott Priegel Approved 00:15
RS071343 5561  CLUB VIEW DR YL  12/05/2007 Scott Priegel Approved 00:15
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RW050469 19602  CRESTKNOLL DR  12/05/2007 Scott Priegel Approved 00:15
SA000106 20091 KLINE DR SA  12/05/2007 Ed HernandezRequest Cancelled
SW040175 1022  LA LOMA DR SA  12/05/2007 Ed HernandezApproved 00:18 sunny
SW050094 4782  SANBERT ST PLA  12/05/2007 Scott Priegel Approved 00:15
SW050206 5731  STRADELLA AV Y  12/05/2007 Scott Priegel Approved 00:15
SW070320 5311  BROKEN HILL CT  12/05/2007 Scott Priegel Approved 00:15
SW070330 5702  MOUNTAIN VIEW A 12/05/2007 Scott Priegel Approved 00:15
DM070132 9541  W BALL RD ANA  12/06/2007 Scott Priegel Approved 00:15
NR070522 10841  GARZA AV ANA  12/06/2007 Scott Priegel Approved 00:15
RS041630 10471  S BROOKHURST  12/06/2007 Scott Priegel Approved 00:15
RS060299 10822 1/2 W BERRY AV  12/06/2007 Scott Priegel Approved 00:15
RS060380 9541  W CRESTWOOD L  12/06/2007 Scott Priegel Approved 00:15

RS061063 10911  LAKE COURT RD
 12/06/2007

Ed HernandezApproved
00:12 cloudy with afternoon rain predicted.

RS061064 10911  LAKE COURT RD
 12/06/2007

Ed HernandezApproved
00:12 cloudy with afternoon rain predicted.

RS061994 11652  LAS LUCES  SA
 12/06/2007

Ed HernandezApproved
00:18 cloudy with afternoon rain , predicted 

storm overnight.

RS070026 10942  LAKE COURT RD
 12/06/2007

Ed HernandezApproved
00:10 cloudy with afternoon rain predicted 

overnight.
RS070187 9921  YARDLEY ST ANA  12/06/2007 Scott Priegel Approved 00:15
RS070773 9702  W PACIFIC AV ANA 12/06/2007 Scott Priegel Approved 00:30
RS070937 9501  VANCOUVER DR A 12/06/2007 Scott Priegel Approved 00:15
RS071166 9791  W HARLE AV ANA  12/06/2007 Scott Priegel Approved 00:15

RW060653 10911  LAKE COURT RD
 12/06/2007

Ed HernandezApproved
00:10 cloudy with afternoon rain predicted.

SW020448 10942  LAKE COURT RD
 12/06/2007

Ed HernandezApproved
00:10 cloudy with afternoon rain predicted.

SW060207 1245  LANDFAIR CI SA
 12/06/2007

Ed HernandezApproved
00:18 cloudy with afternoon rain predicted.

SW070222 9731  W CRESTWOOD L  12/06/2007 Scott Priegel Approved 00:15
DM070039 2222  LIANE LN SA  12/10/2007 Ed HernandezApproved 00:15
RS040410 9831  OVERHILL DR SA  12/10/2007 Scott Priegel Approved 00:15
RS061339 18621  LASSEN DR SA  12/10/2007 Ed HernandezApproved 00:18 Sunny
RS070507 9871  RANGEVIEW DR S  12/10/2007 Scott Priegel Approved 00:15
RS070587 2222  LIANE LN SA  12/10/2007 Ed HernandezApproved 00:15 sunny
RS070733 1792  SIRRINE DR SA  12/10/2007 Scott Priegel Approved 00:15
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RS070784 9756  SUNDERLAND ST  12/10/2007 Scott Priegel Approved 00:15
RS070898 10321  OVERHILL DR SA  12/10/2007 Scott Priegel Approved 00:15
RS070931 10302  OVERHILL DR SA  12/10/2007 Scott Priegel Approved 00:15
RS071036 1451  MILLBROOK RD S  12/10/2007 Scott Priegel Approved 00:15
RS071040 13382  LAURINDA WY SA 12/10/2007 Ed HernandezApproved 00:18 Sunny
RS071075 10342  MIRAVISTA DR S  12/10/2007 Scott Priegel Approved 00:15
RS071127 13042  LAURINDA WY SA 12/10/2007 Ed HernandezApproved 00:18 Sunny
RS071429 10122  RANGEVIEW DR  12/10/2007 Scott Priegel Approved 00:15
RS071491 9922  ST MARY'S CI SA  12/10/2007 Scott Priegel Approved 00:15
RW060331 10331  MIRALAGO PL SA  12/10/2007 Scott Priegel Approved 00:15
RW060684 1832  OVERVIEW CI SA  12/10/2007 Scott Priegel Approved 00:15
RW070460 1821  LEMON TERRACE  12/10/2007 Ed HernandezApproved 00:15 Sunny
RW070461 1821  LEMON TERRACE  12/10/2007 Ed HernandezApproved 00:15 Sunny
SA070059 10815  SE SKYLINE DR S 12/10/2007 Scott Priegel Approved 00:15
SW070159 1821  LEMON TERRACE  12/10/2007 Ed HernandezApproved 00:15 Sunny
SW070279 13382  LAURINDA WY SA 12/10/2007 Ed HernandezApproved 00:15 Sunny
RS052325 13142  OLD FOOTHILL B  12/11/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061371 13061  PALOMAR WY SA  12/11/2007 Scott Priegel Approved 00:15
RS061484 13121  MALENA DR SA  12/11/2007 Ed HernandezApproved 00:20 Partly Cloudy.
RS061802 10811  SE SKYLINE DR S 12/11/2007 Scott Priegel Approved 00:15
RS061935 13042  PALOMAR WY SA  12/11/2007 Scott Priegel Approved 00:15
RS062051 18641  OAK RIDGE DR S  12/11/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070093 1452  OAK GROVE CI SA  12/11/2007 Scott Priegel Approved 00:15
RS070143 13102  PALOMAR WY SA  12/11/2007 Scott Priegel Approved 00:15
RS070269 11882  OUTLOOK LN SA  12/11/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070369 13721  LINDALE LN SA  12/11/2007 Ed HernandezApproved 00:18 Partly Cloudy.
RS070427 18262  OAK RIDGE DR S  12/11/2007 Scott Priegel Approved 00:15
RS070885 12171  ORVILLINA DR SA 12/11/2007 Scott Priegel Approved 00:15
RS071142 1935  MAVERICK LN SA  12/11/2007 Ed HernandezApproved 00:18 Partly Cloudy.
RS071164 10521  NEWPORT AV SA  12/11/2007 Scott Priegel Approved 00:15
RS071334 12902  MALENA DR SA  12/11/2007 Ed HernandezApproved 00:18 Partly Cloudy.
RW070068 12805  PANORAMA PL S  12/11/2007 Scott Priegel Approved 00:15
RW070191 12282  MENUDA PANOR  12/11/2007 Ed HernandezApproved 00:15 Partly Cloudy.
RW070192 12282  MENUDA PANOR  12/11/2007 Ed HernandezApproved 00:15 Partly Cloudy.
RW070193 12282  MENUDA PANOR  12/11/2007 Ed HernandezApproved 00:15 Partly Cloudy.
DM070121 16462  24TH ST SUNB  12/12/2007 Scott Priegel Approved 00:15
RS050412 10212  LA SIERRA PL SA  12/12/2007 Ed HernandezApproved 00:20 Sunny day
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RS051343 16931  S PACIFIC AV SU  12/12/2007 Scott Priegel Approved 00:15
RS051686 11251  LA VEREDA DR S  12/12/2007 Ed HernandezApproved 00:20 Sunny day
RS061165 2762  KEMPTON DR LAL  12/12/2007 Scott Priegel Approved 00:15
RS061400 10692  QUADRILLE PL S  12/12/2007 Scott Priegel Approved 00:15
RS061978 11582  HARRISBURG RD  12/12/2007 Scott Priegel Correction ( See Correction Notice) 00:20
RS070046 11771  LAS PALMAS DR  12/12/2007 Ed HernandezApproved 00:20 Sunny day
RS070229 11372  FOSTER RD LAL  12/12/2007 Scott Priegel Approved 00:15
RS070396 3052  WALKER LEE DR  12/12/2007 Scott Priegel Approved 00:15
RS070961 12652  PANORAMA PL S  12/12/2007 Scott Priegel Request Cancelled
RS070973 10892  PEMBROKE DR S  12/12/2007 Scott Priegel Approved 00:15
RS071022 16957  9TH ST SUNB  12/12/2007 Scott Priegel Approved 00:15
RS071031 12751  PANORAMA VIEW 12/12/2007 Scott Priegel Approved 00:15
RS071144 18092  RAINIER DR SA  12/12/2007 Scott Priegel Approved 00:15
RS071391 13642  RUSHMORE LN S  12/12/2007 Scott Priegel Approved 00:15
SW1205S004 13081 LARIAT LN SA  12/12/2007 Ed HernandezApproved 00:20 Sunny day
SW020060 13682 LINDALE LN SA  12/12/2007 Ed HernandezApproved 00:16 Sunny day
RS040667 12772  BARRETT LN SA  12/13/2007 Ed HernandezApproved 00:20 Sunny
RS060070 37  DEL MAR  IRVC  12/13/2007 Scott Priegel Approved 00:15
RS060953 8  MYSTIQUE  IRVC  12/13/2007 Scott Priegel Approved 00:15
RS061537 12277  ALTA PANORAMA 12/13/2007 Ed HernandezApproved 00:20
RS061652 11  DEEP SEA  IRVC  12/13/2007 Scott Priegel Approved 00:15
RS061765 35  DEL MAR  IRVC  12/13/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070372 7  DEEP SEA  IRVC  12/13/2007 Scott Priegel Approved 00:20
RS070592 1301  ARROYO LINDO D  12/13/2007 Ed HernandezApproved 00:20 Sunny
RS070837 11922 1/2 RED HILL AV S 12/13/2007 Scott Priegel Request Cancelled
RW060086 12273  BAJA PANORAMA 12/13/2007 Ed HernandezApproved 00:15 Sunny
SA060052 12273  BAJA PANORAMA 12/13/2007 Ed HernandezApproved 00:18 Sunny
SW040174 12336  BAJA PANORAMA 12/13/2007 Ed HernandezApproved 00:16 Sunny
RS030540 12792  S SWIDLER PL S  12/14/2007 Scott Priegel Approved 00:15
RS060966 1821  RAINBOW DR SA  12/14/2007 Scott Priegel Approved 00:15
RS061018 13041  ROSALIND DR SA 12/14/2007 Scott Priegel Approved 00:15
RS061306 11172  FENWICK PL SA  12/14/2007 Ed HernandezApproved 00:15 sunny day
RS061661 12502  RED HILL AV SA  12/14/2007 Scott Priegel Approved 00:15
RS070164 13141  ROSALIND DR SA 12/14/2007 Scott Priegel Approved 00:15
RS070373 13441  ROANE CI SA  12/14/2007 Scott Priegel Approved 00:15
RS070393 18111  ROMELLE AV SA  12/14/2007 Scott Priegel Approved 00:10
RS070395 13341  SANDHURST PL  12/14/2007 Scott Priegel Correction ( See Correction Notice) 00:30
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RS070598 13552  SANDHURST PL  12/14/2007 Scott Priegel Approved 00:15
RS070658 13051  BOW PL SA  12/14/2007 Ed HernandezApproved 00:10 sunny day
RS070837 11922 1/2 RED HILL AV S 12/14/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS071027 13052  BOW PL SA  12/14/2007 Ed HernandezApproved 00:10 sunny day
RS071139 13161  SANDHURST PL  12/14/2007 Scott Priegel Approved 00:15
RS071389 13052  BOW PL SA  12/14/2007 Ed HernandezApproved 00:10 sunny day
RS071400 12391  REBECCA LN SA  12/14/2007 Scott Priegel Approved 00:15
RW070651 10639  ROCKHURST AV  12/14/2007 Scott Priegel Approved 00:15
SA070050 13052  BOW PL SA  12/14/2007 Ed HernandezApproved 00:10
SA070066 12371  RED HILL AV SA  12/14/2007 Scott Priegel Approved 00:15
DM070107 1722  SKYHILL WY SA  12/17/2007 Scott Priegel Approved 00:15
RS050233 11982  SKY LN SA  12/17/2007 Scott Priegel Approved 00:15
RS060305 10461  SHADY CANYON  12/17/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS060433 1902  PARK SKYLINE RD  12/17/2007 Scott Priegel Approved 00:15
RS060583 12652  SINGING WOOD  12/17/2007 Scott Priegel Approved 00:15
RS060956 10501  SHADY CANYON  12/17/2007 Scott Priegel Approved 00:15
RS061182 12651  SHASTA WY SA  12/17/2007 Scott Priegel Approved 00:15
RS070474 19361  ST MARYS DR SA 12/17/2007 Scott Priegel Approved 00:15
RS070601 2182  SALT AIR DR SA  12/17/2007 Scott Priegel Approved 00:15
RS070785 1681  SIERRA ALTA DR  12/17/2007 Scott Priegel Approved 00:15
RS071088 1672  SIERRA ALTA DR  12/17/2007 Scott Priegel Approved 00:15
RS071401 1111  SMOKE TREE LN S 12/17/2007 Scott Priegel Approved 00:10
RS071698 13152  SHASTA WY SA  12/17/2007 Scott Priegel Approved 00:15
RW040232 13011  SPRINGWOOD D  12/17/2007 Scott Priegel Approved 00:15
SW070303 19362  ST JUDE DR SA  12/17/2007 Scott Priegel Approved 00:15
RS042220 11292  VISTA DEL LAGO  12/18/2007 Scott Priegel Approved 00:15
RS051103 18792  WINNWOOD LN S  12/18/2007 Scott Priegel Correction ( See Correction Notice) 00:45
RS061568 17882  STEARNS DR SA  12/18/2007 Scott Priegel Approved 00:15
RS070021 18632  VANDERLIP AV S  12/18/2007 Scott Priegel Approved 00:15
RS070482 11562  VISTA MAR CT S  12/18/2007 Scott Priegel Approved 00:15
RS070673 10561  CRAWFORD CAN  12/18/2007 Ed HernandezApproved 00:08 Cloudy with chance of rain.
RS070677 1932  BLUEBERRY WY T  12/18/2007 Scott Priegel Approved 00:15
RS070769 10002  DEERHAVEN DR  12/18/2007 Ed HernandezApproved 00:12 Cloudy with chance of rain.
RS070770 10002  DEERHAVEN DR  12/18/2007 Ed HernandezApproved 00:12 Cloudy with chance of rain.
RS070869 13302  CHIRPING SPAR  12/18/2007 Scott Priegel Approved 00:15
RS070890 19661  VISTA DEL VALL  12/18/2007 Scott Priegel Approved 00:15
RS070932 12691  ELIZABETH WY T  12/18/2007 Scott Priegel Approved 00:15

Page 18 of 27

0038054



Permit No. Address Insp. Date Inspector Result Insp. Time Inspector Comments

OCPW/Planning
NPDES Inspection Activity Report - Santa Ana Region

 2007-08 Reporting Period

RS071432 1181  BENNINGTON DR  12/18/2007 Ed HernandezApproved 00:12 Cloudy with chance of rain.
RS071538 10452  CRAWFORD CAN  12/18/2007 Ed HernandezApproved 00:18 Cloudy with chance of rain.
RS071561 10891  CRAWFORD CAN  12/18/2007 Ed HernandezApproved 00:15 Cloudy with chance of rain.
SW070125 12501  DEL REY DR SA  12/18/2007 Ed HernandezApproved 00:15 Cloudy with chance of rain.
SW070232 12952  VILLA ROSE DR S 12/18/2007 Scott Priegel Correction ( See Correction Notice) 00:35
RS032433 14772  LIVINGSTON ST  12/19/2007 Scott Priegel Approved 00:15
RS052081 1341  LUCINDA WY TUS  12/19/2007 Scott Priegel Approved 00:15
RS052134 18161  ESTES WY SA  12/19/2007 Ed HernandezApproved 00:16
RS052135 18161  ESTES WY SA  12/19/2007 Ed HernandezApproved 00:14
RS061103 2041  FAIRWEATHER RD 12/19/2007 Ed HernandezApproved 00:12 light rain
RS061104 2041  FAIRWEATHER RD 12/19/2007 Ed HernandezApproved 00:12 light rain
RS061538 10982  COVENTRY PL T  12/19/2007 Scott Priegel Approved 00:15
RS061836 12912  CHARLOMA DR T  12/19/2007 Scott Priegel Approved 00:15
RS070024 13002  CHAPLET PL TUS  12/19/2007 Scott Priegel Approved 00:10
RS070062 12904  FAIRHAVEN AV S  12/19/2007 Ed HernandezApproved 00:19 light rain
RS070432 1181  DEBORAH DR TUS  12/19/2007 Scott Priegel Approved 00:15
RS070436 18131  LUCERO WY TUS  12/19/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RS070532 2042  FAIRWEATHER RD 12/19/2007 Ed HernandezApproved 00:18 light rain
RS070578 13241  FAIRMONT WY S  12/19/2007 Ed HernandezApproved 00:08
RS070676 14482  GREENWOOD LN  12/19/2007 Scott Priegel Approved 00:15
RS071098 11331  COVEY LN TUS  12/19/2007 Scott Priegel Approved 00:15
RS071193 17965  ARBOLADA WY T  12/19/2007 Scott Priegel Approved 00:10
RS071302 14512  BEESON LN TUS  12/19/2007 Scott Priegel Approved 00:15
SW060137 14401  LIVINGSTON ST  12/19/2007 Scott Priegel Approved 00:15
SW060342 12371  ZIG ZAG WY TUS  12/19/2007 Scott Priegel Approved 00:15
SW070060 17941  MARTHA ANNE D  12/19/2007 Scott Priegel Approved 00:15
SW070097 1982  E LEMON HEIGHT  12/19/2007 Ed HernandezApproved 00:13
DM070058 18532  WARREN AV TUS  12/20/2007 Scott Priegel Approved 00:15
DM070117 12791  PANORAMA CRE  12/20/2007 Scott Priegel Approved 00:15
NR060424 13042  OLD MYFORD RD  12/20/2007 Scott Priegel Correction ( See Correction Notice) 00:55
RS040551 10871  HIDEAWAY DR S  12/20/2007 Ed HernandezApproved 00:15 Light rain.
RS041622 18142  THEODORA DR T  12/20/2007 Scott Priegel Approved 00:15
RS051418 2221  FOOTHILL BL SA  12/20/2007 Scott Priegel Approved 00:15
RS061376 12071  LARCHWOOD DR  12/20/2007 Scott Priegel Approved 00:15
RS070422 18082  NORWOOD PK T  12/20/2007 Scott Priegel Approved 00:15
RS070688 9891  HIGHCLIFF DR SA  12/20/2007 Ed HernandezApproved 00:25 Light rain.
RS070765 12651  HINTON WY SA  12/20/2007 Ed HernandezRequest Cancelled
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RS071489 1872  HOLLY TREE LN S  12/20/2007 Ed HernandezRequest Cancelled
RS071490 1872  HOLLY TREE LN S  12/20/2007 Ed HernandezRequest Cancelled
RS071528 9902  HIGHCLIFF DR SA  12/20/2007 Ed HernandezApproved 00:15 Light rain.
RS071653 1972  RIVER FORD RD T  12/20/2007 Scott Priegel Approved 00:15
RS071662 9902  HIGHCLIFF DR SA  12/20/2007 Ed HernandezApproved 00:15 Light rain.
RW070052 10871  HIDEAWAY DR S  12/20/2007 Ed HernandezApproved 00:15 Light rain.
SA070053 11171  HUNTING HORN  12/20/2007 Ed HernandezRequest Cancelled
SW050042 17952  THEODORA DR T  12/20/2007 Scott Priegel Approved 00:15
SW050196 11352  SKYLINE DR TUS  12/20/2007 Scott Priegel Approved 00:15
SW050312 17901  THEODORA DR T  12/20/2007 Scott Priegel Approved 00:15
SW070056 11262  SKYLINE DR TUS  12/20/2007 Scott Priegel Approved 00:15
SW070206 11060  GOLD STAR LN S  12/20/2007 Scott Priegel Approved 00:15
RS070696 18641  TOPANGA CANY  12/21/2007 Ed HernandezApproved 00:18 sunny and clear
RS071461 14232  CAMERON LN SA  12/21/2007 Ed HernandezApproved 00:18 sunny and clear
SW000202 29352 WOOD CANYON R 12/21/2007 Ed HernandezApproved 00:18 sunny and clear
SW010123 29336 WOOD CANYON R 12/21/2007 Ed HernandezApproved 00:18 sunny and clear
DM070093 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
DM070094 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
DM070095 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
DM070096 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
DM070097 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
DM070098 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
DM070099 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
DM070100 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
DM070101 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
DM070102 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
DM070103 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
DM070104 1572  ORCHARD DR SA  12/24/2007 Scott Priegel Approved 00:05
RS031017 20352  SW CYPRESS ST  12/24/2007 Scott Priegel Approved 00:15
RS031341 1622  PEGASUS ST SA  12/24/2007 Scott Priegel Approved 00:15
RS070864 1592  PEGASUS ST SA  12/24/2007 Scott Priegel Approved 00:15
RW070618 20362  SANTA ANA AV S  12/24/2007 Scott Priegel Approved 00:15
DM070090 30841  SILVERADO CAN  12/26/2007 Ed HernandezApproved 00:17 sunny
RS030229 12660  GREENWALD LN  12/26/2007 Scott Priegel Approved 00:10
RS040115 10402  GREENBRIER RD  12/26/2007 Scott Priegel Approved 00:15
RS052325 13142  OLD FOOTHILL B  12/26/2007 Scott Priegel Approved 00:10
RS060639 12668  GREENWALD LN  12/26/2007 Scott Priegel Approved 00:15
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RS061056 18581  GRAMERCY DR S 12/26/2007 Scott Priegel Approved 00:15
RS061978 11582  HARRISBURG RD  12/26/2007 Scott Priegel Approved 00:15
RS062051 18641  OAK RIDGE DR S  12/26/2007 Scott Priegel Approved 00:15
RS062085 29731  SILVERADO CAN  12/26/2007 Ed HernandezRequest Cancelled
RS070269 11882  OUTLOOK LN SA  12/26/2007 Scott Priegel Approved 00:15
RS070773 9702  W PACIFIC AV ANA 12/26/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070783 17092  OLIVE GROVE LN  12/26/2007 Ed HernandezApproved 00:18 sunny
RS070862 17001  OLIVE GROVE LN  12/26/2007 Ed HernandezApproved 00:18
RS070880 10931  FURLONG DR SA  12/26/2007 Scott Priegel Request Cancelled
RS070977 28822  MODJESKA CANY 12/26/2007 Ed HernandezApproved 00:18 sunny
RS071310 28882  FOOTHILL DR MO 12/26/2007 Ed HernandezApproved 00:18 sunny
SW070242 13131  HEWES AV SA  12/26/2007 Scott Priegel Approved 00:15
RS060305 10461  SHADY CANYON  12/27/2007 Scott Priegel Approved 00:15
RS061286 2231  FOOTHILL BL SA  12/27/2007 Scott Priegel Request Cancelled
RS061765 35  DEL MAR  IRVC  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070395 13341  SANDHURST PL  12/27/2007 Scott Priegel Approved 00:15
RS070837 11922 1/2 RED HILL AV S 12/27/2007 Scott Priegel Approved 00:15
RT060158 300  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060159 302  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060160 304  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060161 306  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060162 308  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060163 310  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060164 311  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060165 309  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060166 307  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060167 305  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060168 303  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060169 301  SALT POND  CM  12/27/2007 Scott Priegel Correction ( See Correction Notice) 00:05
SW070232 12952  VILLA ROSE DR S 12/27/2007 Scott Priegel Approved 00:15
DM070078 11391  ORANGE PARK B  12/28/2007 Ed HernandezRequest Cancelled
RS041512 19092  FOWLER AV SA  12/28/2007 Scott Priegel Approved 00:15
RS042089 9961  FOXRUN RD SA  12/28/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS051373 10941  MEADS AV OR  12/28/2007 Ed HernandezRequest Cancelled
RS060482 10811  S MORADA DR O  12/28/2007 Ed HernandezRequest Cancelled
RS061286 2231  FOOTHILL BL SA  12/28/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS062052 10711  MEADS AV OR  12/28/2007 Ed HernandezRequest Cancelled 00:18
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RS070336 388  GRANADA WY SA  12/28/2007 Scott Priegel Approved 00:15
RS070410 11841  RANCHO SANTIA  12/28/2007 Ed HernandezRequest Cancelled
RS070564 11391  ORANGE PARK B  12/28/2007 Ed HernandezRequest Cancelled
RS070880 10931  FURLONG DR SA  12/28/2007 Scott Priegel Approved 00:15
RS071381 11041  GOLD STAR LN S  12/28/2007 Scott Priegel Approved 00:15
RT060100 1512  BLUFF PL SA  12/28/2007 Scott Priegel Correction ( See Correction Notice) 00:15
RT060101 1511  BLUFF PL SA  12/28/2007 Scott Priegel Correction ( See Correction Notice) 00:15
RT060102 1532  BLUFF PL SA  12/28/2007 Scott Priegel Correction ( See Correction Notice) 00:15
RT060103 1531  BLUFF PL SA  12/28/2007 Scott Priegel Correction ( See Correction Notice) 00:15
RW060342 11395  ORANGE PARK B  12/28/2007 Ed HernandezApproved 00:10 sunny
RW060343 11395  ORANGE PARK B  12/28/2007 Ed HernandezApproved 00:10 sunny
RW060344 11395  ORANGE PARK B  12/28/2007 Ed HernandezApproved 00:10 sunny
RW060345 11395  ORANGE PARK B  12/28/2007 Ed HernandezApproved 00:10 sunny
DM070134 28161  MODJESKA GRA  01/02/2008 Ed HernandezApproved 00:15 sunny
DM070135 28161  MODJESKA GRA  01/02/2008 Ed HernandezApproved 00:15 sunny
RS041746 20115  HILLSIDE DR OR  01/02/2008 Ed HernandezApproved 00:20 sunny
RS051103 18792  WINNWOOD LN S  01/02/2008 Scott Priegel Correction ( See Correction Notice) 00:30
NR060424 13042  OLD MYFORD RD  01/10/2008 Scott Priegel Approved 00:15
RS042089 9961  FOXRUN RD SA  01/10/2008 Scott Priegel Approved 00:15
RS051103 18792  WINNWOOD LN S  01/10/2008 Scott Priegel Approved 00:15
RS061286 2231  FOOTHILL BL SA  01/10/2008 Scott Priegel Correction ( See Correction Notice) 00:25
RS070436 18131  LUCERO WY TUS  01/10/2008 Scott Priegel Approved 00:15
RS070590 20202  E FRANK ST OR  01/10/2008 Ed HernandezRequest Cancelled
RT060100 1512  BLUFF PL SA  01/10/2008 Scott Priegel Approved 00:10
RT060101 1511  BLUFF PL SA  01/10/2008 Scott Priegel Approved 00:10
RT060102 1532  BLUFF PL SA  01/10/2008 Scott Priegel Approved 00:10
RT060103 1531  BLUFF PL SA  01/10/2008 Scott Priegel Approved 00:10
RT060158 300  SALT POND  CM  01/10/2008 Scott Priegel Approved 00:05
RT060159 302  SALT POND  CM  01/10/2008 Scott Priegel Approved 00:05
RT060169 301  SALT POND  CM  01/10/2008 Scott Priegel Approved 00:05
RS070302 10541  VILLA DEL CERR  01/11/2008 Scott Priegel Request Cancelled
RT060160 304  SALT POND  CM  01/11/2008 Scott Priegel Approved 00:05
RT060161 306  SALT POND  CM  01/11/2008 Scott Priegel Approved 00:05
RT060162 308  SALT POND  CM  01/11/2008 Scott Priegel Approved 00:05
RT060163 310  SALT POND  CM  01/11/2008 Scott Priegel Approved 00:05
RT060164 311  SALT POND  CM  01/11/2008 Scott Priegel Approved 00:05
RT060165 309  SALT POND  CM  01/11/2008 Scott Priegel Approved 00:05
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RT060166 307  SALT POND  CM  01/11/2008 Scott Priegel Approved 00:05
RT060167 305  SALT POND  CM  01/11/2008 Scott Priegel Approved 00:05
RT060168 303  SALT POND  CM  01/11/2008 Scott Priegel Approved 00:05
DM070008 561  CITY DR OR  01/14/2008 Scott Priegel Correction ( See Correction Notice) 00:40
DM070140 1  IRVINE PARK RD OR  01/14/2008 Scott Priegel Approved 00:15
NR070068 2  IRVINE PARK RD OR  01/14/2008 Scott Priegel Approved 00:15
NR070298 2  IRVINE PARK RD OR  01/14/2008 Scott Priegel Approved 00:15
NR070291 15882  SANTIAGO CANY  01/23/2008 Ed HernandezRequest Cancelled
DM060052 10811  S MORADA DR O  01/24/2008 Scott Priegel Request Cancelled
DM070090 30841  SILVERADO CAN  01/24/2008 Ed HernandezApproved 00:18 Sunny/Evening rain
DM080006 18381  SANTIAGO CANY  01/24/2008 Ed HernandezApproved 00:20 Sunny/Evening rain
DM080015 326  E 22ND ST CM  01/24/2008 Ed HernandezRequest Cancelled
NR070301 11226 A BLACK STAR CY 01/24/2008 Ed HernandezRequest Cancelled
RS030807 29341  SILVERADO CAN  01/24/2008 Ed HernandezApproved 00:16 Sunny/Evening rain
RS040509 14311  LADD CANYON R  01/24/2008 Ed HernandezApproved 00:15 Sunny/Evening rain
RS070798 29461  SILVERADO CAN  01/24/2008 Ed HernandezApproved 00:16 Sunny/Evening rain
RS061286 2231  FOOTHILL BL SA  01/25/2008 Scott Priegel Approved 00:15
RS070773 9702  W PACIFIC AV ANA 01/25/2008 Scott Priegel Approved 00:15
RS070870 12562  VISTA PANORAM  01/25/2008 Scott Priegel Correction ( See Correction Notice) 00:30
RS070961 12652  PANORAMA PL S  01/25/2008 Scott Priegel Correction ( See Correction Notice) 00:25
RS070962 12675  PANORAMA VIEW 01/25/2008 Scott Priegel Correction ( See Correction Notice) 00:25
RS070963 12643  PANORAMA VIEW 01/25/2008 Scott Priegel Correction ( See Correction Notice) 00:25
SW080014 3  STAR CATCHER  IRVC 01/25/2008 Ed HernandezRequest Cancelled
RS052197 1045  CASTLEROCK LN  01/28/2008 Ed HernandezRequest Cancelled
RS061031 14171  BRENAN WY SA  01/28/2008 Ed HernandezRequest Cancelled
RS070181 3191  RUTH ELAINE DR  01/28/2008 Scott Priegel Approved 00:15
RS070754 10791  GARZA AV ANA  01/28/2008 Scott Priegel Approved 00:15
RS070755 10795  GARZA AV ANA  01/28/2008 Scott Priegel Approved 00:15
RS070971 10784  S HARCOURT AV  01/28/2008 Scott Priegel Approved 00:15
RS070980 3072  KEMPTON DR LAL  01/28/2008 Scott Priegel Approved 00:15
RS071481 13031  BOW PL SA  01/28/2008 Ed HernandezApproved 00:08 rainy-am / clearing in pm
RS071533 1541  AMBERWOOD DR  01/28/2008 Ed HernandezApproved 00:20 rainy-am / clearing in pm
RS071549 11872  MARTHA ANN DR  01/28/2008 Scott Priegel Approved 00:15
RS071673 11772  NEARING DR AN  01/28/2008 Scott Priegel Approved 00:15
RS071707 1065  BRADCLIFF DR SA  01/28/2008 Ed HernandezApproved 00:20 rainy-am / clearing in pm
RS071734 3331  ROWENA DR LALM 01/28/2008 Scott Priegel Approved 00:15
RS071812 3192  HILL ROSE DR LA  01/28/2008 Scott Priegel Approved 00:15
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RS071831 14142  BRENAN WY SA  01/28/2008 Ed HernandezApproved 00:15 rainy-am / clearing in pm
SW070352 13032  BOW PL SA  01/28/2008 Ed HernandezApproved 00:10 rainy-am / clearing in pm
SW080001 11401  DAVENPORT RD  01/28/2008 Scott Priegel Approved 00:15
DM080007 2216  SANTA ANA AV CM 01/29/2008 Scott Priegel Approved 00:15
DM080015 326  E 22ND ST CM  01/29/2008 Scott Priegel Approved 00:25
NR070441 18792  E 17TH ST SA  01/29/2008 Ed HernandezApproved 00:20 Partly cloudy
RS052322 10911  CHERRYHILL DR  01/29/2008 Ed HernandezRequest Cancelled
RS070137 24  DEEP SEA  IRVC  01/29/2008 Scott Priegel Approved 00:15
RS070149 4  MYSTIQUE  IRVC  01/29/2008 Scott Priegel Approved 00:15
RS070366 9961  FOXRUN RD SA  01/29/2008 Ed HernandezApproved 00:08
RS071208 44  DEEP SEA  IRVC  01/29/2008 Scott Priegel Approved 00:30
RS071538 10452  CRAWFORD CAN  01/29/2008 Ed HernandezRequest Cancelled
RS071543 9961  FOXRUN RD SA  01/29/2008 Ed HernandezApproved 00:08 Partly cloudy
RS071913 1861  DERBY DR SA  01/29/2008 Ed HernandezApproved 00:18 Partly cloudy
RW070366 9961  FOXRUN RD SA  01/29/2008 Ed HernandezApproved 00:08
RW070367 9961  FOXRUN RD SA  01/29/2008 Ed HernandezApproved 00:08
RW070368 9961  FOXRUN RD SA  01/29/2008 Ed HernandezApproved 00:08 Partly cloudy
RW070369 9961  FOXRUN RD SA  01/29/2008 Ed HernandezApproved 00:08
SW060347 1  AVALON VISTA  IRVC  01/29/2008 Scott Priegel Request Cancelled
SW070223 9961  FOXRUN RD SA  01/29/2008 Ed HernandezApproved 00:08
SW070251 7  PELICANS DR IRVC  01/29/2008 Scott Priegel Approved 00:15
SW070306 18511  ERVIN LN SA  01/29/2008 Ed HernandezApproved 00:18 Partly cloudy
SW070345 12412  COUNTRY LN SA  01/29/2008 Ed HernandezApproved 00:18 Partly cloudy
DM080020 12626  NEWPORT AV TU  01/30/2008 Scott Priegel Approved 00:15
NR070297 19300  IKE JONES RD SA 01/30/2008 Ed HernandezApproved 00:22 Sunny.
RS060640 12668  GREENWALD LN  01/30/2008 Ed HernandezApproved 00:18 Sunny.
RS070939 11712  VIA RANCHO  SA  01/30/2008 Scott Priegel Approved 00:15
RS071382 11041  GOLD STAR LN S  01/30/2008 Ed HernandezApproved 00:08 Sunny.
RS071395 11041  GOLD STAR LN S  01/30/2008 Ed HernandezApproved 00:08 Sunny.
RS071402 12161  SKYWAY DR SA  01/30/2008 Scott Priegel Approved 00:15
RS071474 17851  ROMELLE AV SA  01/30/2008 Scott Priegel Approved 00:15
RS071530 1922  SKYLINE DR SA  01/30/2008 Scott Priegel Correction ( See Correction Notice) 00:30
RS071708 11041  GOLD STAR LN S  01/30/2008 Ed HernandezApproved 00:08
RS080077 12601  ENRAMADA DR T  01/30/2008 Scott Priegel Approved 00:15
RW070710 11041  GOLD STAR LN S  01/30/2008 Ed HernandezApproved 00:08 Sunny.
SA080003 11141  YARMOUTH RD S  01/30/2008 Scott Priegel Approved 00:15
SW070276 11041  GOLD STAR LN S  01/30/2008 Ed HernandezApproved 00:08 Sunny.
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SW070332 29  MOON SHELL  IRVC  01/30/2008 Scott Priegel Approved 00:15
SW070341 18881  E FAIRHAVEN AV  01/30/2008 Ed HernandezApproved 00:22 Sunny.
SW070355 10102  SUNRISE LN SA  01/30/2008 Scott Priegel Approved 00:15
SW070356 25  MOON SHELL  IRVC  01/30/2008 Scott Priegel Approved 00:15
NR070500 19300  IKE JONES RD SA 01/31/2008 Ed HernandezApproved 00:15 Sunny
RS061063 10911  LAKE COURT RD  01/31/2008 Ed HernandezApproved 00:12 Sunny
RS061120 10901  LAKE COURT RD  01/31/2008 Ed HernandezApproved 00:15 Sunny
RS061372 1532  KENSING LN SA  01/31/2008 Ed HernandezRequest Cancelled
RS070900 12572  LA BELLA DR SA  01/31/2008 Ed HernandezApproved 00:18 Sunny
RS071026 1251  KINGS CROWN RD 01/31/2008 Ed HernandezApproved 00:15 Sunny
RS071348 1582  KENSING LN SA  01/31/2008 Ed HernandezApproved 00:15 Sunny
RW070750 19300  IKE JONES RD SA 01/31/2008 Ed HernandezApproved 00:15 Sunny
SA080002 18122  JOSHUA LN SA  01/31/2008 Ed HernandezApproved 00:15 Sunny
SW040181 6  MERIDIAN  IRVC  01/31/2008 Scott Priegel Correction ( See Correction Notice) 00:20
SW080003 18122  JOSHUA LN SA  01/31/2008 Ed HernandezApproved 00:15 Sunny
DM080004 9862  OVERHILL DR SA  02/01/2008 Ed HernandezApproved 00:10 cloudy,chance of rain.
RS070451 2231  LIANE LN SA  02/01/2008 Ed HernandezApproved 00:18 cloudy,chance of rain.
RS070792 18011  LASSEN DR SA  02/01/2008 Ed HernandezApproved 00:15 cloudy,chance of rain.
RS071036 1451  MILLBROOK RD S  02/01/2008 Ed HernandezApproved 00:15 cloudy,chance of rain.
RS071164 10521  NEWPORT AV SA  02/01/2008 Ed HernandezRequest Cancelled
RW060331 10331  MIRALAGO PL SA  02/01/2008 Ed HernandezRequest Cancelled
RW070463 10321  OVERHILL DR SA  02/01/2008 Ed HernandezApproved 00:08 cloudy,chance of rain.
RW070464 10321  OVERHILL DR SA  02/01/2008 Ed HernandezApproved 00:08 cloudy,chance of rain.
RW070465 10321  OVERHILL DR SA  02/01/2008 Ed HernandezApproved 00:08 cloudy,chance of rain.
RW070466 10321  OVERHILL DR SA  02/01/2008 Ed HernandezApproved 00:08 cloudy,chance of rain.

RS070887 12922  FAIRHAVEN EXT

 02/04/2008

Ed HernandezPartial Approval

00:16 3 storm drains at street need sand 
bags around drains. More sad bags 
needed at lowest point of lot, and 
entry  to lot.

RS070888 12922  FAIRHAVEN EXT

 02/04/2008

Ed HernandezPartial Approval

00:16 3 storm drains at street need sand 
bags around drains. More sad bags 
needed at lowest point of lot, and 
entry  to lot.

RS070941 1372  DEBORAH DR SA
 02/04/2008

Ed HernandezApproved
00:08 Sunny with scattered clouds,chance 

of rain.
RS071706 12298  CIRCULA PANOR  02/04/2008 Ed HernandezRequest Cancelled
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RS071707 1065  BRADCLIFF DR SA
 02/04/2008

Ed HernandezApproved
00:18 Sunny with scattered clouds,chance 

of rain.

RS071801 12702  DANIGER RD SA
 02/04/2008

Ed HernandezApproved
00:18 Sunny with scattered clouds,chance 

of rain.
RS080085 14062  BRENAN WY SA  02/04/2008 Ed HernandezRequest Cancelled

SA070052 12891  FAIRHAVEN EXT
 02/04/2008

Ed HernandezApproved
00:20 Sunny with scattered clouds,chance 

of rain.

SW080016 10576  GROVE OAK DR 
 02/04/2008

Ed HernandezApproved
00:18 Sunny with scattered clouds,chance 

of rain.
DM070107 1722  SKYHILL WY SA  02/06/2008 Ed HernandezRequest Cancelled
RS050078 10202  OVERHILL DR SA  02/06/2008 Ed HernandezApproved 00:19 Sunny
RS070006 11161  LIMETREE DR SA  02/06/2008 Ed HernandezApproved 00:20 Sunny
RS071296 1722  SKYHILL WY SA  02/06/2008 Ed HernandezApproved 00:19 Sunny
RS071297 1722  SKYHILL WY SA  02/06/2008 Ed HernandezApproved 00:19 Sunny
RS071366 1471  MARTINGALE PL S  02/06/2008 Ed HernandezApproved 00:16 Sunny
RS071474 17851  ROMELLE AV SA  02/06/2008 Ed HernandezRequest Cancelled
RS080026 1501  MARTINGALE PL S  02/06/2008 Ed HernandezApproved 00:12 Sunny
SW080006 1501  MARTINGALE PL S  02/06/2008 Ed HernandezApproved 00:12 Sunny
NR070049 561  CITY DR OR  02/07/2008 Scott Priegel Approved 00:15
RS071328 12892  YORBA ST SA  02/07/2008 Ed HernandezApproved 00:12 sunny
RS071442 1962  VALLEY QUAIL DR  02/07/2008 Ed HernandezApproved 00:16 sunny
RS071477 18590  WARREN AV TUS  02/07/2008 Ed HernandezApproved 00:18 sunny
RS071510 1302  LA COLINA DR TU  02/07/2008 Ed HernandezApproved 00:11 sunny
RS071611 1152  TRIUMPHAL WY S  02/07/2008 Ed HernandezApproved 00:08 sunny
RS071723 14202  N PROSPECT AV  02/07/2008 Ed HernandezApproved 00:12 sunny
SA080003 11141  YARMOUTH RD S  02/07/2008 Ed HernandezRequest Cancelled
SW060376 11331  COVEY LN TUS  02/07/2008 Ed HernandezApproved 00:18 sunny
RS070870 12562  VISTA PANORAM  02/08/2008 Scott Priegel Approved 00:10

RS070887 12922  FAIRHAVEN EXT

 02/08/2008

Ed HernandezApproved

00:14 Corections completed approved, 
Protection of 3-storm drains and 
entrance.

RS070888 12922  FAIRHAVEN EXT

 02/08/2008

Ed HernandezApproved

00:14 Corections completed approved, 
Protection of 3-storm drains and 
entrance.

RS070961 12652  PANORAMA PL S  02/08/2008 Scott Priegel Approved 00:15
RS070962 12675  PANORAMA VIEW 02/08/2008 Scott Priegel Approved 00:15
RS070963 12643  PANORAMA VIEW 02/08/2008 Scott Priegel Approved 00:15
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RS071626 16361  SHADBURN AV P  02/08/2008 Ed HernandezApproved 00:18 Sunny
RS071672 11772  NEARING DR AN  02/08/2008 Ed HernandezApproved 00:12 Sunny
RS071673 11772  NEARING DR AN  02/08/2008 Ed HernandezApproved 00:12 Sunny
RS080024 6652  MOSELLE CR YL  02/08/2008 Ed HernandezApproved 00:19 Sunny
RS080030 9602  S GILBERT ST ANA 02/08/2008 Ed HernandezApproved 00:14 Sunny
RS070507 9871  RANGEVIEW DR S  02/19/2008 Ed HernandezRequest Cancelled
RS071530 1922  SKYLINE DR SA  02/19/2008 Scott Priegel Approved 00:15
RS071600 6841  BLUE RIDGE CT Y  02/19/2008 Ed HernandezApproved 00:18 Cloudy-misty
RS071907 1672  SIERRA ALTA DR  02/19/2008 Ed HernandezApproved 00:18 Cloudy-misty
SW070095 12805  PANORAMA PL S  02/19/2008 Ed HernandezApproved 00:18 Cloudy-misty
SW070269 10692  QUADRILLE PL S  02/19/2008 Ed HernandezApproved 00:18 Cloudy-misty
SW070311 13161  SANDHURST PL  02/19/2008 Ed HernandezApproved 00:18 Cloudy-misty
DM070128 12071  LARCHWOOD DR  02/20/2008 Ed HernandezApproved 00:09 Rainy
RS061836 12912  CHARLOMA DR T  02/20/2008 Ed HernandezRequest Cancelled
RS071689 14211  LAMBETH WY TU  02/20/2008 Ed HernandezRequest Cancelled
RS071786 12071  LARCHWOOD DR  02/20/2008 Ed HernandezApproved 00:09 Rainy
SW060137 14401  LIVINGSTON ST  02/20/2008 Ed HernandezRequest Cancelled
SW070235 12562  VISTA PANORAM  02/20/2008 Ed HernandezApproved 00:18 Rainy
SW070322 12071  LARCHWOOD DR  02/20/2008 Ed HernandezApproved 00:09 Riany

SW080016 10576  GROVE OAK DR 

 02/27/2008

Don Parker Correction ( See Correction Notice)

00:18 On site per direction of Doug Scott. 
Workers were observed washing dirt 
into gutter. No sand bags, silt barrier 
or washout pit were in place. Issued 
correction notice to install barriers 
and clean dirt from gutters.

GB060133 22701  PELICAN HILL RO 05/14/2008 Ed HernandezApproved 01:10

RS040551 10871  HIDEAWAY DR S

 06/04/2008

Thomas DawsCorrection ( See Correction Notice)

00:20 SAND BAGS NEED TO BE 
REPLACED AND LOCATED ON 
JOBSITE PER APPROVED PLANS. 
NOTICE OF VIOLATION ISSUED

GA000014 15505 E LINCOLN AV OR  07/20/2007 Jerry AndersoReviewed 00:30 Minor street tracking.
GA050035 4998  LOS PATOS AV HT  11/07/2007 Tim Hertel Reviewed 00:15
RS071231 13052  BOW PL SA  12/14/2007 Ed HernandezApproved 00:10 sunny day
GA030006 23235  REEF POINT DR  12/24/2007 Tim Hertel Reviewed 00:30
GA030006 23235  REEF POINT DR  01/25/2008 Tim Hertel Reviewed 00:20 no problems
GA050035 4998  LOS PATOS AV HT  01/25/2008 Tim Hertel Reviewed 00:45 no problems
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RS061298 11  ALEXA LN LDRA  09/17/2007 Ed HernandezApproved 00:15
RS070208 11  ANNA LN LDRA  09/17/2007 Ed HernandezApproved 00:10
RS070933 5  ARDENNES DR LDRA  09/17/2007 Ed HernandezApproved 00:15
RS071107 4  ANDROMEDA ISLE  LDRA  09/17/2007 Ed HernandezApproved 00:10
RS071108 4  ANDROMEDA ISLE  LDRA  09/17/2007 Ed HernandezApproved 00:10
RT040980 23  KELLY LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT040981 21  KELLY LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060040 11  JULIA ST LDRA  09/17/2007 Scott Priegel Approved 00:08
RT060041 15  JULIA ST LDRA  09/17/2007 Scott Priegel Approved 00:08
RT060042 17  JULIA ST LDRA  09/17/2007 Scott Priegel Approved 00:08
RT060043 16  JULIA ST LDRA  09/17/2007 Scott Priegel Approved 00:08
RT060044 12  JULIA ST LDRA  09/17/2007 Scott Priegel Approved 00:08
RT060045 10  JULIA ST LDRA  09/17/2007 Scott Priegel Approved 00:08
RT060046 8  JULIA ST LDRA  09/17/2007 Scott Priegel Approved 00:07
RT060048 2  KELLY LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060049 4  KELLY LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060050 6  KELLY LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060051 8  KELLY LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060052 10  KELLY LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060072 1  KATHRYN LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060073 3  KATHRYN LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060074 5  KATHRYN LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060075 7  KATHRYN LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060076 9  KATHRYN LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060077 11  KATHRYN LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060078 15  KATHRYN LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060079 22  KELLY LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060080 24  KELLY LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT070074 25  KELLY LN LDRA  09/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RW070343 3  ADELE ST LDRA  09/17/2007 Ed HernandezApproved 00:15
SW050127 6  BELL PASTURE RD LDRA  09/17/2007 Ed HernandezApproved 00:15
SW060282 3  BASILICA PL LDRA  09/17/2007 Ed HernandezApproved 00:15
SW060367 11  ANNA LN LDRA  09/17/2007 Ed HernandezApproved 00:10
SW070225 4  ANDROMEDA ISLE  LDRA  09/17/2007 Ed HernandezApproved 00:10
NR030159 26122  O'NEILL DR LDRA  09/18/2007 Scott Priegel Approved 00:25
NR060520 32250  LA PATA AV SJC  09/18/2007 Scott Priegel Approved 00:10
NR070369 27402  ANTONIO PK LDRA  09/18/2007 Scott Priegel Approved 00:15
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RT040937 25  ALI LN LDRA  09/18/2007 Scott Priegel Approved 00:10
RT040938 23  ALI LN LDRA  09/18/2007 Scott Priegel Approved 00:10
RT040939 21  ALI LN LDRA  09/18/2007 Scott Priegel Approved 00:05
RT050346 9  PISTORIA LN LDRA  09/18/2007 Scott Priegel Approved 00:10
RT050347 7  PISTORIA LN LDRA  09/18/2007 Scott Priegel Approved 00:10
RT060005 5  ANDROMEDA ISLE  LDRA  09/18/2007 Scott Priegel Approved 00:10
RT060006 3  ANDROMEDA ISLE  LDRA  09/18/2007 Scott Priegel Approved 00:10
RT060081 33  KELLY LN LDRA  09/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060082 31  KELLY LN LDRA  09/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060083 29  KELLY LN LDRA  09/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT070073 27  KELLY LN LDRA  09/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
SW070051 31  PISANO ST LDRA  09/18/2007 Scott Priegel Approved 00:10
SW070149 25  PISANO ST LDRA  09/18/2007 Scott Priegel Approved 00:10
SW070229 29  PISANO ST LDRA  09/18/2007 Scott Priegel Approved 00:10
SW070231 19  PISANO ST LDRA  09/18/2007 Scott Priegel Approved 00:10
RS051563 5  SAN JOSE ST LDRA  09/19/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS052354 11  SAN JOSE ST LDRA  09/19/2007 Scott Priegel Approved 00:10
RS060465 6  RICKIE LN LDRA  09/19/2007 Scott Priegel Correction ( See Correction Notice) 00:20
RS060991 17  ROSHELLE LN LDRA  09/19/2007 Scott Priegel Approved 00:10
RS061585 9  ROSHELLE LN LDRA  09/19/2007 Scott Priegel Approved 00:10
RS061630 31  PORTALON CT LDRA  09/19/2007 Scott Priegel Approved 00:15
RS061933 1  RICKIE LN LDRA  09/19/2007 Scott Priegel Correction ( See Correction Notice) 00:15
RS070494 10  ROSHELLE LN LDRA  09/19/2007 Scott Priegel Approved 00:15
RS070741 7  SAN JOSE ST LDRA  09/19/2007 Scott Priegel Correction ( See Correction Notice) 00:20
RW050345 10  PISTORIA LN LDRA  09/19/2007 Scott Priegel Approved 00:10
RW050346 12  PISTORIA LN LDRA  09/19/2007 Scott Priegel Approved 00:10
SW070136 41  PORTALON CT LDRA  09/19/2007 Scott Priegel Approved 00:10
SW070153 4  ROSHELLE LN LDRA  09/19/2007 Scott Priegel Approved 00:10
SW070215 43  PORTALON CT LDRA  09/19/2007 Scott Priegel Approved 00:10
SW070220 2  ROSHELLE LN LDRA  09/19/2007 Scott Priegel Approved 00:10
RS051945 8  SAN JOSE ST LDRA  09/20/2007 Scott Priegel Correction ( See Correction Notice) 00:20
RS060465 6  RICKIE LN LDRA  09/20/2007 Scott Priegel Approved 00:10
RS060633 92  BELL PASTURE RD LDRA  09/20/2007 Ed HernandezApproved 00:15
RS061134 18  SKY RANCH RD LDRA  09/20/2007 Scott Priegel Approved 00:10
RS061263 4  SKY RANCH RD LDRA  09/20/2007 Scott Priegel Correction ( See Correction Notice) 00:15
RS061933 1  RICKIE LN LDRA  09/20/2007 Scott Priegel Correction ( See Correction Notice) 00:35
RS070295 66  BELL PASTURE RD LDRA  09/20/2007 Ed HernandezCorrection ( See Correction Notice) 00:25
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RS070356 2  SAN LUIS OBISPO ST LDRA  09/20/2007 Scott Priegel Approved 00:10
RS070534 3  BRITTLESTAR RD LDRA  09/20/2007 Ed HernandezApproved 00:10
RS070535 3  BRITTLESTAR RD LDRA  09/20/2007 Ed HernandezApproved 00:10
RS070614 74  BELL PASTURE RD LDRA  09/20/2007 Ed HernandezCorrection ( See Correction Notice) 00:15
RS070741 7  SAN JOSE ST LDRA  09/20/2007 Scott Priegel Correction ( See Correction Notice) 00:45
RS070822 3  BRITTLESTAR RD LDRA  09/20/2007 Ed HernandezApproved 00:10
RS070907 9  BRITTLESTAR RD LDRA  09/20/2007 Ed HernandezApproved 00:10
RW070381 29147  BELL PASTURE RD LDR  09/20/2007 Ed HernandezApproved 00:15
RW070382 29148  BELL PASTURE RD LDR  09/20/2007 Ed HernandezApproved 00:10
RW070434 9  BRITTLESTAR RD LDRA  09/20/2007 Ed HernandezApproved 00:10
SW050292 19  SEA GRAPE RD LDRA  09/20/2007 Scott Priegel Approved 00:15
SW060191 14  SAN LUIS OBISPO ST LDRA  09/20/2007 Scott Priegel Approved 00:15
SW060243 92  BELL PASTURE RD LDRA  09/20/2007 Ed HernandezApproved 00:11
SW060407 9  SEA GRAPE RD LDRA  09/20/2007 Scott Priegel Approved 00:15
SW070070 15  SANDALO CT LDRA  09/20/2007 Scott Priegel Approved 00:10
SW070114 3  BRITTLESTAR RD LDRA  09/20/2007 Ed HernandezApproved 00:10
SW070246 1  BRITTLESTAR RD LDRA  09/20/2007 Ed HernandezApproved 00:15
RS052016 22  SKY RANCH RD LDRA  09/21/2007 Scott Priegel Correction ( See Correction Notice) 00:20
RS060597 26  SKY RANCH RD LDRA  09/21/2007 Scott Priegel Approved 00:15
RS061263 4  SKY RANCH RD LDRA  09/21/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070581 11  STELLAR ISLE  LDRA  09/21/2007 Scott Priegel Approved 00:10
SW060318 2  STARLIGHT ISLE  LDRA  09/21/2007 Scott Priegel Approved 00:15
SW060378 16  STARLIGHT ISLE  LDRA  09/21/2007 Scott Priegel Approved 00:15
SW070019 18  STARLIGHT ISLE  LDRA  09/21/2007 Scott Priegel Approved 00:10
SW070022 19  STARLIGHT ISLE  LDRA  09/21/2007 Scott Priegel Approved 00:10
SW070030 3  STARLIGHT ISLE  LDRA  09/21/2007 Scott Priegel Approved 00:10
SW070048 5  STARLIGHT ISLE  LDRA  09/21/2007 Scott Priegel Approved 00:10
SW070147 8  STRATHMORE  LDRA  09/21/2007 Scott Priegel Approved 00:10
SW070152 3  STELLAR ISLE  LDRA  09/21/2007 Scott Priegel Approved 00:15
SW070174 9  STELLAR ISLE  LDRA  09/21/2007 Scott Priegel Approved 00:10
SW070217 12  STELLAR ISLE  LDRA  09/21/2007 Scott Priegel Approved 00:10
SW070219 1  Smoke Tree DR LDRA  09/21/2007 Scott Priegel Approved 00:10
SW070233 7  STELLAR ISLE  LDRA  09/21/2007 Scott Priegel Approved 00:10
RS060541 28  SKY RANCH RD LDRA  09/24/2007 Scott Priegel Correction ( See Correction Notice) 00:15
RS061916 4  THOMAS RD LDRA  09/24/2007 Scott Priegel Request Cancelled
RS070717 4  HAMPSHIRE CT LDRA  09/24/2007 Scott Priegel Approved 00:10
RS071083 10  HAMMOND RD LDRA  09/24/2007 Scott Priegel Approved 00:10
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SW060380 9  JOHN ST LDRA  09/24/2007 Scott Priegel Approved 00:15
SW060416 1  HAMMOND RD LDRA  09/24/2007 Scott Priegel Approved 00:15
SW070150 24  WALTHAM RD LDRA  09/24/2007 Scott Priegel Approved 00:10
SW070240 1  WAVERLY PL LDRA  09/24/2007 Scott Priegel Approved 00:10
SW070241 33  WYNDHAM ST LDRA  09/24/2007 Scott Priegel Approved 00:10
SW070252 12  WEDGEWOOD LN LDRA  09/24/2007 Scott Priegel Approved 00:10
RS051945 8  SAN JOSE ST LDRA  09/25/2007 Scott Priegel Approved 00:25
RS052132 14  MISSION RIDGE RD LDRA  09/25/2007 Scott Priegel Approved 00:10
RS052187 15  BROKEN ARROW ST LDRA  09/25/2007 Ed HernandezApproved 00:15
RS060051 17  BROKEN ARROW ST LDRA  09/25/2007 Ed HernandezApproved 00:14 12,000 sq. ft.
RS060351 10  MISSION RIDGE RD LDRA  09/25/2007 Scott Priegel Approved 00:15
RS060541 28  SKY RANCH RD LDRA  09/25/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RS060727 10  THOMAS RD LDRA  09/25/2007 Scott Priegel Correction ( See Correction Notice) 00:20
RS061262 1  OVERLOOK DR LDRA  09/25/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061264 2  OVERLOOK DR LDRA  09/25/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061682 3  BROKEN ARROW ST LDRA  09/25/2007 Ed HernandezApproved 00:10 12,000 sq. ft.
RS061916 4  THOMAS RD LDRA  09/25/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RS070216 16  THOMAS RD LDRA  09/25/2007 Scott Priegel Approved 00:15
RS070467 5  KANE LN LDRA  09/25/2007 Scott Priegel Approved 00:10
RS070722 7  BUSHWOOD CR LDRA  09/25/2007 Ed HernandezApproved 00:15
RS070914 17  CHANTILLY LN LDRA  09/25/2007 Ed HernandezApproved 00:10
RS070915 17  CHANTILLY LN LDRA  09/25/2007 Ed HernandezApproved 00:10
RS071001 17  CHANTILLY LN LDRA  09/25/2007 Ed HernandezApproved 00:10
RS071037 1  JULIA ST LDRA  09/25/2007 Scott Priegel Approved 00:10
RW060687 3  BROKEN ARROW ST LDRA  09/25/2007 Ed HernandezApproved 00:10
RW060786 3  BROKEN ARROW ST LDRA  09/25/2007 Ed HernandezApproved 00:10
RW070379 29458  BROKEN ARROW ST LD  09/25/2007 Ed HernandezApproved 00:15 12,000 sq. ft.
RW070380 29459  BROKEN ARROW ST LD  09/25/2007 Ed HernandezApproved 00:10 12,000 sq. ft.
SW060124 18  KENT CT LDRA  09/25/2007 Scott Priegel Approved 00:10
SW070016 17  BROKEN ARROW ST LDRA  09/25/2007 Ed HernandezApproved 00:15
SW070017 15  BROKEN ARROW ST LDRA  09/25/2007 Ed HernandezApproved 00:15 12,000 sq. ft.
SW070185 17  CHANTILLY LN LDRA  09/25/2007 Ed HernandezApproved 00:05
SW070227 12  KELLY LN LDRA  09/25/2007 Scott Priegel Approved 00:10
SW070230 2  MOONLIGHT ISLE  LDRA  09/25/2007 Scott Priegel Approved 00:10
RS052353 8  MISSION RIDGE RD LDRA  09/26/2007 Scott Priegel Approved 00:15
RS060103 20  FOX HOLE RD LDRA  09/26/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RS060239 15  FOX HOLE RD LDRA  09/26/2007 Scott Priegel Approved 00:10
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RS060727 10  THOMAS RD LDRA  09/26/2007 Scott Priegel Correction ( See Correction Notice) 00:40
RS061005 7  COLUMNAR ST LDRA  09/26/2007 Ed HernandezPartial Approval 00:15
RS061205 14  CORAL BLUE ST LDRA  09/26/2007 Ed HernandezApproved 00:15
RS061206 4  CORAL BLUE ST LDRA  09/26/2007 Ed HernandezApproved 00:15
RS061207 20  Clydesdale DR LDRA  09/26/2007 Ed HernandezApproved 00:15
RS061684 1  FOX HOLE RD LDRA  09/26/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RS061916 4  THOMAS RD LDRA  09/26/2007 Scott Priegel Correction ( See Correction Notice) 00:40
RS070066 12  CLOISTER CT LDRA  09/26/2007 Ed HernandezApproved 00:15
RS070145 22  FOX HOLE RD LDRA  09/26/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070175 6  MISSION RIDGE RD LDRA  09/26/2007 Scott Priegel Correction ( See Correction Notice) 00:15
RS070455 11  FOX HOLE RD LDRA  09/26/2007 Scott Priegel Approved 00:15
SW050053 4  HALLCREST DR LDRA  09/26/2007 Scott Priegel Approved 00:15
SW060158 3  ERIC ST LDRA  09/26/2007 Ed HernandezApproved 00:15
SW070126 46  CHRISTOPHER ST LDRA  09/26/2007 Ed HernandezApproved 00:14 Approved
SW070128 17  ELISSA LN LDRA  09/26/2007 Ed HernandezApproved 00:15
SW070162 6  EMMY LN LDRA  09/26/2007 Ed HernandezApproved 00:15
SW070188 29  CHRISTOPHER ST LDRA  09/26/2007 Ed HernandezApproved 00:17
NR070021 25039  PANORAMA  CDC  09/27/2007 Scott Priegel Approved 00:15
RS060340 17  GALAXY ISLE  LDRA  09/27/2007 Scott Priegel Approved 00:15
RS060650 33  AUGUSTA  CDC  09/27/2007 Ed HernandezApproved 00:19
RS061674 15  GALAXY ISLE  LDRA  09/27/2007 Scott Priegel Approved 00:15
RS070288 4  BRENTANO DR CDC  09/27/2007 Ed HernandezApproved 00:10 Sunny day
RS070812 4  BRENTANO DR CDC  09/27/2007 Ed HernandezApproved 00:10 Sunny day
RS070987 11  ROBERTS DR CDC  09/27/2007 Scott Priegel Approved 00:10
RS071034 3  SONGBIRD RD CDC  09/27/2007 Scott Priegel Approved 00:15
RS071247 7  SONGBIRD RD CDC  09/27/2007 Scott Priegel Approved 00:10
RS071277 26  SONGBIRD RD CDC  09/27/2007 Scott Priegel Approved 00:10
RW060788 82  PANORAMA  CDC  09/27/2007 Scott Priegel Approved 00:10
RW070198 31841  APUESTO WY CDC  09/27/2007 Ed HernandezCorrection ( See Correction Notice) 00:16 Sunny day
RW070223 26  BENTLEY RD CDC  09/27/2007 Ed HernandezApproved 00:10
SW060010 6  FRANCISCAN CT LDRA  09/27/2007 Scott Priegel Approved 00:15
SW060272 4  FRANCISCAN CT LDRA  09/27/2007 Scott Priegel Approved 00:15
SW070014 4  BRENTANO DR CDC  09/27/2007 Ed HernandezApproved 00:10 Sunny day
SW070015 2  FRANCISCAN CT LDRA  09/27/2007 Scott Priegel Approved 00:15
SW070111 26  BENTLEY RD CDC  09/27/2007 Ed HernandezApproved 00:15
SW070263 15  TORTOISE SHELL  CDC  09/27/2007 Scott Priegel Approved 00:15
DM070109 5  HAVENHURST DR CDC  09/28/2007 Ed HernandezApproved 00:10 Cloudy,pool removed not final
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RS060697 1  DEVONWOOD DR CDC  09/28/2007 Ed HernandezApproved 00:20 Cloudy
RS070683 5  HAVENHURST DR CDC  09/28/2007 Ed HernandezApproved 00:10 901-approved
RS070684 5  HAVENHURST DR CDC  09/28/2007 Ed HernandezApproved 00:10 loudy
RS070894 3  FAIR VALLEY  CDC  09/28/2007 Ed HernandezApproved 00:15
RS071119 9  HEATHERWOOD  CDC  09/28/2007 Ed HernandezApproved 00:10 901-approved
SW060389 6  DOWNFIELD WY CDC  09/28/2007 Ed HernandezApproved 00:17 901-approved
SW070171 68  GINGHAM ST CDC  09/28/2007 Ed HernandezApproved 00:16 Cloudy
SW070228 9  HEATHERWOOD  CDC  09/28/2007 Ed HernandezApproved 00:10 901-approved
SW070257 24312  FAIRWAY LN CDC  09/28/2007 Ed HernandezApproved 00:20 901-approved
RS051776 23082  MARAVILLA LN CDC  10/01/2007 Ed HernandezApproved 00:15
RS060103 20  FOX HOLE RD LDRA  10/01/2007 Scott Priegel Correction ( See Correction Notice) 00:35
RS061987 31731  SECOYA WY CDC  10/01/2007 Scott Priegel Approved 00:10
RS070124 18  MALAQUITA  CDC  10/01/2007 Ed HernandezApproved 00:15
RS070175 6  MISSION RIDGE RD LDRA  10/01/2007 Scott Priegel Correction ( See Correction Notice) 00:40
RS070221 11  RAEBURN LN CDC  10/01/2007 Scott Priegel Approved 00:10
RS070279 20  JUNCTION CT CDC  10/01/2007 Ed HernandezApproved 00:16
RS070299 15  RAEBURN LN CDC  10/01/2007 Scott Priegel Approved 00:10
RS070757 16  MERITAGE  CDC  10/01/2007 Ed HernandezApproved 00:20
RS070955 5  LILAC LN CDC  10/01/2007 Ed HernandezApproved 00:22
RW070588 37  KINGFISHER CT CDC  10/01/2007 Ed HernandezApproved 00:15
SA060100 7  SAUSALITO DR CDC  10/01/2007 Scott Priegel Approved 00:10
SA070062 30  ST GEORGES CT CDC  10/01/2007 Scott Priegel Approved 00:10
SW070123 23  WESTCHESTER CT CDC  10/01/2007 Scott Priegel Approved 00:15
SW070146 7  SPOON LN CDC  10/01/2007 Scott Priegel Approved 00:10
SW070237 22931  SONRIENTE TR CDC  10/01/2007 Scott Priegel Approved 00:10
SW070245 45  PAMELA WY CDC  10/01/2007 Scott Priegel Approved 00:10
RS051563 5  SAN JOSE ST LDRA  10/02/2007 Scott Priegel Approved 00:15
RS052016 22  SKY RANCH RD LDRA  10/02/2007 Scott Priegel Approved 00:10
RS052281 31621  VIA COYOTE  CDC  10/02/2007 Scott Priegel Approved 00:10
RS060274 20502  ROSE CANYON RD TRA  10/02/2007 Ed HernandezApproved 00:15
RS060541 28  SKY RANCH RD LDRA  10/02/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RS060727 10  THOMAS RD LDRA  10/02/2007 Scott Priegel Approved 00:10
RS061511 20072  TRABUCO OAKS DR TRA 10/02/2007 Ed HernandezApproved 00:20 Sunny
RS061684 1  FOX HOLE RD LDRA  10/02/2007 Scott Priegel Approved 00:10
RS061916 4  THOMAS RD LDRA  10/02/2007 Scott Priegel Approved 00:10
RS070425 20591  TRABUCO OAKS DR TRA 10/02/2007 Ed HernandezApproved 00:15 Sunny
RS070741 7  SAN JOSE ST LDRA  10/02/2007 Scott Priegel Approved 00:15
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RS071053 29  LEDGEWOOD DR LASF  10/02/2007 Ed HernandezApproved 00:15
RT040980 23  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT040981 21  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT060048 2  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:03
RT060049 4  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT060050 6  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT060051 8  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT060052 10  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT060072 1  KATHRYN LN LDRA  10/02/2007 Scott Priegel Approved 00:03
RT060073 3  KATHRYN LN LDRA  10/02/2007 Scott Priegel Approved 00:03
RT060074 5  KATHRYN LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT060075 7  KATHRYN LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT060076 9  KATHRYN LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT060077 11  KATHRYN LN LDRA  10/02/2007 Scott Priegel Approved 00:03
RT060078 15  KATHRYN LN LDRA  10/02/2007 Scott Priegel Approved 00:03
RT060079 22  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT060081 33  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT060082 31  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT060083 29  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT070073 27  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
RT070074 25  KELLY LN LDRA  10/02/2007 Scott Priegel Approved 00:05
SW060033 32  CHISHOLM TR TRAB  10/02/2007 Ed HernandezApproved 00:15 Sunny
SW060256 31651  VIA COYOTE  CDC  10/02/2007 Scott Priegel Approved 00:10
SW070025 29  LEDGEWOOD DR LASF  10/02/2007 Ed HernandezApproved 00:15
SW070207 31  CRESTVIEW  LASF  10/02/2007 Ed HernandezApproved 00:16
RS023531 23252  VIA DORADO  CDC  10/03/2007 Scott Priegel Approved 00:15
RS041964 23611  VIA AGUILA  CDC  10/03/2007 Scott Priegel Approved 00:10
RS050867 31891  VIA OSO  CDC  10/03/2007 Scott Priegel Approved 00:10
RS050952 31971  VIA GALLO  CDC  10/03/2007 Scott Priegel Approved 00:15
RS052244 31912  VIA FAISAN  CDC  10/03/2007 Scott Priegel Approved 00:15
RS061142 23852  VIA ROBLE  CDC  10/03/2007 Scott Priegel Approved 00:10
RS061262 1  OVERLOOK DR LDRA  10/03/2007 Scott Priegel Approved 00:10
RS061263 4  SKY RANCH RD LDRA  10/03/2007 Scott Priegel Approved 00:10
RS061264 2  OVERLOOK DR LDRA  10/03/2007 Scott Priegel Approved 00:10
RS061893 23472  VIA ALONDRA  CDC  10/03/2007 Scott Priegel Approved 00:10
RS070625 3  VIA PRESEA  CDC  10/03/2007 Scott Priegel Approved 00:10
RS070693 23082  VIA CELESTE  CDC  10/03/2007 Scott Priegel Approved 00:08
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RS070854 23102  VIA CELESTE  CDC  10/03/2007 Scott Priegel Approved 00:10
NR060429 25301  VISTA DEL VERDE  CDC  10/04/2007 Scott Priegel Approved 00:30
RS052272 12  OAK CANYON TR CDC  10/04/2007 Scott Priegel Correction ( See Correction Notice) 00:35
RS070439 18  PALMA VALLEY  CDC  10/04/2007 Scott Priegel Correction ( See Correction Notice) 00:35
RW070196 30961  VIA COLINAS  CDC  10/04/2007 Scott Priegel Approved 00:10
RS060541 28  SKY RANCH RD LDRA  10/05/2007 Scott Priegel Approved 00:20
RS070175 6  MISSION RIDGE RD LDRA  10/05/2007 Scott Priegel Approved 00:15
RS060103 20  FOX HOLE RD LDRA  10/09/2007 Scott Priegel Approved 00:15
RS061933 1  RICKIE LN LDRA  10/09/2007 Scott Priegel Approved 00:20
DM070013 28651  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Approved 00:10
DM070014 28653  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Approved 00:10
DM070015 28731  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Approved 00:10
DM070016 28652  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Approved 00:10
DM070021 28691  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Approved 00:10
DM070050 28813  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Correction ( See Correction Notice) 00:30
DM070051 28881  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Approved 00:10
DM070052 28881  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Approved 00:10
NR070344 28809  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Approved 00:10
NR070487 28809  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070214 28815  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Approved 00:30
RS070858 28813  ORTEGA HIGHWAY  SJC  10/10/2007 Scott Priegel Correction ( See Correction Notice) 00:30
NR060425 31643  ORTEGA HIGHWAY  SJC  10/11/2007 Scott Priegel Correction ( See Correction Notice) 00:15
NR070025 31641  ORTEGA HIGHWAY  SJC  10/11/2007 Scott Priegel Correction ( See Correction Notice) 00:10
RS052272 12  OAK CANYON TR CDC  10/15/2007 Scott Priegel Approved 00:15
RS070439 18  PALMA VALLEY  CDC  10/15/2007 Scott Priegel Approved 00:15
RS061440 29305  MODJESKA CANYON RD  10/16/2007 Ed HernandezApproved 00:20 Sunny
DM070050 28813  ORTEGA HIGHWAY  SJC  10/24/2007 Scott Priegel Approved 00:10
NR060425 31643  ORTEGA HIGHWAY  SJC  10/24/2007 Scott Priegel Approved 00:15
NR070025 31641  ORTEGA HIGHWAY  SJC  10/24/2007 Scott Priegel Approved 00:10
NR070344 28809  ORTEGA HIGHWAY  SJC  10/24/2007 Scott Priegel Approved 00:10
NR070487 28809  ORTEGA HIGHWAY  SJC  10/24/2007 Scott Priegel Approved 00:10
RS070214 28815  ORTEGA HIGHWAY  SJC  10/24/2007 Scott Priegel Approved 00:10
RS070858 28813  ORTEGA HIGHWAY  SJC  10/24/2007 Scott Priegel Approved 00:10
RS050099 136  EMERALD BAY  LAG  11/29/2007 Scott Priegel Approved 00:15
RS060852 253  EMERALD BAY  LAG  11/29/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS061258 145  EMERALD BAY  LAG  11/29/2007 Scott Priegel Approved 00:15
RS061848 132  EMERALD BAY  LAG  11/29/2007 Scott Priegel Approved 00:15
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RS031779 110  EMERALD BAY  LAG  11/30/2007 Scott Priegel Approved 00:15
RS051258 116  EMERALD BAY  LAG  11/30/2007 Scott Priegel Approved 00:15
RS051926 174  EMERALD BAY  LAG  11/30/2007 Scott Priegel Approved 00:15
RS060802 98  EMERALD BAY  LAG  11/30/2007 Scott Priegel Approved 00:15
RS061083 1115  EMERALD BAY  LAG  11/30/2007 Scott Priegel Approved 00:15
RS070097 225  EMERALD BAY  LAG  11/30/2007 Scott Priegel Approved 00:15
RS070552 922  EMERALD BAY  LAG  11/30/2007 Scott Priegel Approved 00:15
RS071207 929  EMERALD BAY  LAG  11/30/2007 Scott Priegel Approved 00:15
RS071393 827  EMERALD BAY  LAG  11/30/2007 Scott Priegel Approved 00:15
NR060527 31131  PACIFIC COAST HWY  L  12/04/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS041214 214  EMERALD BAY  LAG  12/04/2007 Scott Priegel Approved 00:15
RS060163 46  EMERALD BAY  LAG  12/04/2007 Scott Priegel Approved 00:15
RS060467 105  EMERALD BAY  LAG  12/04/2007 Scott Priegel Approved 00:15
RS060786 540  EMERALD BAY  LAG  12/04/2007 Scott Priegel Approved 00:15
RS061770 78  EMERALD BAY  LAG  12/04/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS070307 17  EMERALD BAY  LAG  12/04/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RW070581 171  EMERALD BAY  LAG  12/04/2007 Scott Priegel Approved 00:15
SA050012 88  EMERALD BAY  LAG  12/04/2007 Scott Priegel Approved 00:15
NR060527 31131  PACIFIC COAST HWY  L  12/13/2007 Scott Priegel Approved 00:25
RS060852 253  EMERALD BAY  LAG  12/13/2007 Scott Priegel Correction ( See Correction Notice) 00:20
RS061770 78  EMERALD BAY  LAG  12/13/2007 Scott Priegel Approved 00:20
RS070307 17  EMERALD BAY  LAG  12/13/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS060852 253  EMERALD BAY  LAG  12/27/2007 Scott Priegel Approved 00:15
RS070100 30281  OLD STAGE RD TRAB  12/27/2007 Ed HernandezApproved 00:17
RS070307 17  EMERALD BAY  LAG  12/27/2007 Scott Priegel Approved 00:15
RS070425 20591  TRABUCO OAKS DR TRA 12/27/2007 Ed HernandezRequest Cancelled
RS070810 19601  LIVE OAK CANYON RD T  12/27/2007 Ed HernandezApproved 00:18
RS070853 30854  HAMILTON TR TRAB  12/27/2007 Ed HernandezApproved 00:18
RS070874 33  RIVERVIEW DR TRAB  12/27/2007 Ed HernandezApproved 00:23
RS071372 23  CHISHOLM TR TRAB  12/27/2007 Ed HernandezApproved 00:18
SW060033 32  CHISHOLM TR TRAB  12/27/2007 Ed HernandezRequest Cancelled
SW060412 23  YELLOWPINE LN TRAB  12/27/2007 Ed HernandezApproved 00:18
RS070208 11  ANNA LN LDRA  12/31/2007 Scott Priegel Approved 00:15
RS071557 9  ALI LN LDRA  12/31/2007 Scott Priegel Approved 00:15
SW070271 8  ALI LN LDRA  12/31/2007 Scott Priegel Approved 00:15
SW070289 15  ANAPAMU ST LDRA  12/31/2007 Scott Priegel Approved 00:15
SW070307 6  ANDROMEDA ISLE  LDRA  12/31/2007 Scott Priegel Approved 00:15
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SW070309 2  ANDROMEDA ISLE  LDRA  12/31/2007 Scott Priegel Approved 00:15
SW070316 17  ANNA LN LDRA  12/31/2007 Scott Priegel Approved 00:15
SW070327 15  ALI LN LDRA  12/31/2007 Scott Priegel Approved 00:15
RS032256 31921  APUESTO WY CDC  01/02/2008 Ed HernandezApproved 00:30
RS060650 33  AUGUSTA  CDC  01/02/2008 Ed HernandezPartial Approval 00:25 sunny
RS070558 5  ADDINGTON PL CDC  01/02/2008 Ed HernandezApproved 00:25 sunny
RS070646 16  ARDENNES DR LDRA  01/02/2008 Scott Priegel Approved 00:15
RS070907 9  BRITTLESTAR RD LDRA  01/02/2008 Scott Priegel Approved 00:15
RW070665 6  BASILICA PL LDRA  01/02/2008 Scott Priegel Approved 00:15
SA050063 4  BELL PASTURE RD LDRA  01/02/2008 Scott Priegel Approved 00:15
SA050097 9  BECKER DR LDRA  01/02/2008 Scott Priegel Approved 00:15
SW050127 6  BELL PASTURE RD LDRA  01/02/2008 Scott Priegel Approved 00:15
SW070163 14  BRITTLESTAR RD LDRA  01/02/2008 Scott Priegel Approved 00:15
SW070246 1  BRITTLESTAR RD LDRA  01/02/2008 Scott Priegel Approved 00:15
SW070267 3  BRITTLESTAR RD LDRA  01/02/2008 Scott Priegel Approved 00:15
RS052187 15  BROKEN ARROW ST LDRA  01/03/2008 Scott Priegel Approved 00:15
RS060051 17  BROKEN ARROW ST LDRA  01/03/2008 Scott Priegel Approved 00:15
RS060633 92  BELL PASTURE RD LDRA  01/03/2008 Scott Priegel Approved 00:15
RS061298 11  ALEXA LN LDRA  01/03/2008 Scott Priegel Correction ( See Correction Notice) 00:30
RS061682 3  BROKEN ARROW ST LDRA  01/03/2008 Scott Priegel Correction ( See Correction Notice) 00:25
RS070204 15  BRITTLESTAR RD LDRA  01/03/2008 Scott Priegel Approved 00:15

RS070288 4  BRENTANO DR CDC
 01/03/2008

Ed HernandezApproved
00:20 cloudy /Possible Rain storm 

tonight.
RS070295 66  BELL PASTURE RD LDRA  01/03/2008 Scott Priegel Correction ( See Correction Notice) 00:30

RS070508 26  BENTLEY RD CDC
 01/03/2008

Ed HernandezApproved
00:12 cloudy /Possible Rain storm 

tonight.

RS070778 5  CAMBRIDGE CT CDC
 01/03/2008

Ed HernandezApproved
00:20 cloudy /Possible Rain storm 

tonight.

RS070812 4  BRENTANO DR CDC
 01/03/2008

Ed HernandezApproved
00:12 cloudy /Possible Rain storm 

tonight.
RS070957 19  BRITTLESTAR RD LDRA  01/03/2008 Scott Priegel Approved 00:15
RS071121 23  BRITTLESTAR RD LDRA  01/03/2008 Scott Priegel Approved 00:15
RW050054 5  ANDROMEDA ISLE  LDRA  01/03/2008 Scott Priegel Approved 00:15
RW050055 3  ANDROMEDA ISLE  LDRA  01/03/2008 Scott Priegel Approved 00:15

RW070223 26  BENTLEY RD CDC
 01/03/2008

Ed HernandezApproved
00:10 cloudy /Possible Rain storm 

tonight.
RW070601 29411  BELL PASTURE RD LDR  01/03/2008 Scott Priegel Approved 00:15
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SW040397 23  BRONCO ST CDC
 01/03/2008

Ed HernandezApproved
00:20 cloudy /Possible Rain storm 

tonight.

SW070111 26  BENTLEY RD CDC
 01/03/2008

Ed HernandezApproved
00:12 cloudy /Possible Rain storm 

tonight.
SW070275 20  BLUE SPRUCE DR LDRA  01/03/2008 Scott Priegel Approved 00:15
RS060681 4  FREMONT LN CDC  01/04/2008 Ed HernandezRequest Cancelled
RS071155 33  FONTAIRE  CDC  01/04/2008 Ed HernandezApproved 00:20 Cloudy-with rain storm tonight.
RS071485 75  CHARLESTON LN CDC  01/04/2008 Ed HernandezApproved 00:20 Cloudy-with rain storm tonight.
RS071587 5  DROVER CT CDC  01/04/2008 Ed HernandezApproved 00:18 Cloudy-with rain storm tonight.
RS071661 6  CORN FLOWER ST CDC  01/04/2008 Ed HernandezRequest Cancelled
SA980087 15 CHARLESTON LN CDC  01/04/2008 Ed HernandezRequest Cancelled
SW980333 5 CHERRY HILLS DR CDC  01/04/2008 Ed HernandezRequest Cancelled
SW040033 14  COASTAL OAK LN CDC  01/04/2008 Ed HernandezRequest Cancelled
SW060389 6  DOWNFIELD WY CDC  01/04/2008 Ed HernandezRequest Cancelled
SW070286 9  CLAREMONT LN CDC  01/04/2008 Ed HernandezApproved 00:20 Cloudy-with rain storm tonight.
DM070109 5  HAVENHURST DR CDC  01/07/2008 Ed HernandezRequest Cancelled
RS050920 5  KEATS CT CDC  01/07/2008 Ed HernandezApproved 00:17 Cloudy
RS061207 20  Clydesdale DR LDRA  01/07/2008 Scott Priegel Approved 00:15
RS070066 12  CLOISTER CT LDRA  01/07/2008 Scott Priegel Approved 00:15
RS070182 17  CHRISTOPHER ST LDRA  01/07/2008 Scott Priegel Approved 00:15
RS070205 1  HEATHERWOOD  CDC  01/07/2008 Ed HernandezApproved 00:16 Cloudy
RS070683 5  HAVENHURST DR CDC  01/07/2008 Ed HernandezApproved 00:12 Cloudy
RS070684 5  HAVENHURST DR CDC  01/07/2008 Ed HernandezApproved 00:12 Cloudy
RS070722 7  BUSHWOOD CR LDRA  01/07/2008 Scott Priegel Approved 00:15
RS071119 9  HEATHERWOOD  CDC  01/07/2008 Ed HernandezApproved 00:15 Cloudy
RS071602 6  CONNOR CT LDRA  01/07/2008 Scott Priegel Approved 00:15
RW050309 5  CAMBRIDGE RD LDRA  01/07/2008 Scott Priegel Approved 00:15
RW050310 7  CAMBRIDGE RD LDRA  01/07/2008 Scott Priegel Approved 00:15
SA060054 9  ELISSA LN LDRA  01/07/2008 Scott Priegel Approved 00:15
SW010304 5 HAVENHURST DR CDC  01/07/2008 Ed HernandezApproved 00:12 Cloudy
SW010426 29 KARAM CT CDC  01/07/2008 Ed HernandezApproved 00:18 Cloudy
SW070126 46  CHRISTOPHER ST LDRA  01/07/2008 Scott Priegel Approved 00:15
SW070128 17  ELISSA LN LDRA  01/07/2008 Scott Priegel Approved 00:15
SW070148 5  HAVENHURST DR CDC  01/07/2008 Ed HernandezApproved 00:12 Cloudy
SW070162 6  EMMY LN LDRA  01/07/2008 Scott Priegel Approved 00:15
SW070228 9  HEATHERWOOD  CDC  01/07/2008 Ed HernandezApproved 00:15 Cloudy
SW070249 3  CAMBRIDGE RD LDRA  01/07/2008 Scott Priegel Approved 00:15
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SW070254 1  CHRISTOPHER ST LDRA  01/07/2008 Scott Priegel Approved 00:15
SW070273 39  CHRISTOPHER ST LDRA  01/07/2008 Scott Priegel Approved 00:15
SW070300 11  ELISSA LN LDRA  01/07/2008 Scott Priegel Approved 00:15
RS041133 11  MANCHESTER CT CDC  01/08/2008 Ed HernandezRequest Cancelled
RS051775 23082  MARAVILLA LN CDC  01/08/2008 Ed HernandezRequest Cancelled
RS051776 23082  MARAVILLA LN CDC  01/08/2008 Ed HernandezApproved 00:15 Partly cloudy
RS060103 20  FOX HOLE RD LDRA  01/08/2008 Scott Priegel Approved 00:15
RS061005 7  COLUMNAR ST LDRA  01/08/2008 Scott Priegel Correction ( See Correction Notice) 00:30
RS061205 14  CORAL BLUE ST LDRA  01/08/2008 Scott Priegel Approved 00:15
RS061206 4  CORAL BLUE ST LDRA  01/08/2008 Scott Priegel Correction ( See Correction Notice) 00:30
RS061684 1  FOX HOLE RD LDRA  01/08/2008 Scott Priegel Approved 00:15
RS070124 18  MALAQUITA  CDC  01/08/2008 Ed HernandezRequest Cancelled
RS070145 22  FOX HOLE RD LDRA  01/08/2008 Scott Priegel Approved 00:15
RS070524 9  FOX HOLE RD LDRA  01/08/2008 Scott Priegel Approved 00:15
RS070757 16  MERITAGE  CDC  01/08/2008 Ed HernandezApproved 00:19 Partly cloudy
RS071753 23082  MARAVILLA LN CDC  01/08/2008 Ed HernandezApproved 00:15 Partly cloudy
RS071754 23082  MARAVILLA LN CDC  01/08/2008 Ed HernandezApproved 00:15 Partly cloudy
SA020096 44  LONG VIEW RD CDC  01/08/2008 Ed HernandezRequest Cancelled
SW980426 18 MAIDSTONE CDC  01/08/2008 Ed HernandezRequest Cancelled
SW020113 3 LEATHERWOOD CT CDC  01/08/2008 Ed HernandezRequest Cancelled
SW040138 4  LONE WOLF  CDC  01/08/2008 Ed HernandezRequest Cancelled
SW050377 2  EPONA WY LDRA  01/08/2008 Scott Priegel Approved 00:15
SW060010 6  FRANCISCAN CT LDRA  01/08/2008 Scott Priegel Approved 00:15
SW060109 20  COUSTEAU LN LDRA  01/08/2008 Scott Priegel Approved 00:15
SW060158 3  ERIC ST LDRA  01/08/2008 Scott Priegel Approved 00:15
SW060272 4  FRANCISCAN CT LDRA  01/08/2008 Scott Priegel Approved 00:15
SW070278 4  ERIC ST LDRA  01/08/2008 Scott Priegel Approved 00:15
SW070333 20  MOCKINGBIRD LN CDC  01/08/2008 Ed HernandezApproved 00:18 Partly cloudy.
SW070350 52  DOWNING ST LDRA  01/08/2008 Scott Priegel Approved 00:15
NR060223 29361  BELL PASTURE RD LDR  01/09/2008 Scott Priegel Approved 00:15
NR060520 32250  LA PATA AV SJC  01/09/2008 Scott Priegel Approved 00:15
NR070312 333  Corporate DR LDRA  01/09/2008 Scott Priegel Approved 00:25
NR070376 555  Corporate DR LDRA  01/09/2008 Scott Priegel Approved 00:25
RS070439 18  PALMA VALLEY  CDC  01/09/2008 Ed HernandezApproved 00:12 cloudy
RS070440 18  PALMA VALLEY  CDC  01/09/2008 Ed HernandezApproved 00:12 cloudy
RS070442 18  PALMA VALLEY  CDC  01/09/2008 Ed HernandezApproved 00:12 cloudy
RS070717 4  HAMPSHIRE CT LDRA  01/09/2008 Scott Priegel Approved 00:15
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RS071223 45  PAMELA WY CDC  01/09/2008 Ed HernandezApproved 00:22 cloudy
RS071588 37  PAMELA WY CDC  01/09/2008 Ed HernandezApproved 00:18 cloudy
RS071750 1  PALMA VALLEY  CDC  01/09/2008 Ed HernandezApproved 00:15 cloudy
RT040937 25  ALI LN LDRA  01/09/2008 Scott Priegel Approved 00:15
RT040937 25  ALI LN LDRA  01/09/2008 Scott Priegel Request Cancelled
RT060173 27  ALI LN LDRA  01/09/2008 Scott Priegel Approved 00:15
RT060174 22  ALI LN LDRA  01/09/2008 Scott Priegel Approved 00:15

RT070073 27  KELLY LN LDRA  01/09/2008 Scott Priegel Approved 00:15

RW070204 18  PALMA VALLEY  CDC  01/09/2008 Ed HernandezApproved 00:12 cloudy
SA070004 6  HEAVENLY ISLE  LDRA  01/09/2008 Scott Priegel Approved 00:15

SA070084 7  JENNY LN LDRA  01/09/2008 Scott Priegel Approved 00:15
SW970045 15 OAKBROOK CDC  01/09/2008 Scott Priegel Request Cancelled
SW050053 4  HALLCREST DR LDRA  01/09/2008 Scott Priegel Approved 00:15
SW060416 1  HAMMOND RD LDRA  01/09/2008 Scott Priegel Approved 00:15
SW070093 18  PALMA VALLEY  CDC  01/09/2008 Ed HernandezApproved 00:06 cloudy
SW070347 9  JENNY LN LDRA  01/09/2008 Scott Priegel Approved 00:15
RS061985 31731  SECOYA WY CDC  01/10/2008 Ed HernandezApproved 00:12 sunny
RS061986 31731  SECOYA WY CDC  01/10/2008 Ed HernandezApproved 00:12 sunny
RS061987 31731  SECOYA WY CDC  01/10/2008 Ed HernandezApproved 00:12 sunny
RS070978 14  SHIRE  CDC  01/10/2008 Ed HernandezApproved 00:16 sunny
RS071247 7  SONGBIRD RD CDC  01/10/2008 Ed HernandezApproved 00:18 sunny

RS071301 11  ROBERTS DR CDC

 01/10/2008

Ed HernandezApproved

00:10

sunny
RS071599 20  PRESTWICK WY CDC  01/10/2008 Ed HernandezApproved 00:18

RW070032 25031  PANORAMA  CDC
 01/10/2008

Ed HernandezRequest Cancelled
RW070590 11  ROBERTS DR CDC  01/10/2008 Ed HernandezApproved 00:10 sunny

SA070056 22931  SONRIENTE TR CDC

 01/10/2008

Ed HernandezRequest Cancelled
SW070237 22931  SONRIENTE TR CDC  01/10/2008 Ed HernandezRequest Cancelled
RS052353 8  MISSION RIDGE RD LDRA  01/11/2008 Scott Priegel Approved 00:15

RS060351 10  MISSION RIDGE RD LDRA
 01/11/2008

Scott Priegel Approved
00:15
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RS061893 23472  VIA ALONDRA  CDC

 01/11/2008

Ed HernandezApproved

00:20

Sunny
RS070175 6  MISSION RIDGE RD LDRA  01/11/2008 Scott Priegel Approved 00:15
RS070693 23082  VIA CELESTE  CDC  01/11/2008 Ed HernandezApproved 00:15 Sunny
RS070844 23591  VIA AGUILA  CDC  01/11/2008 Ed HernandezApproved 00:15 Sunny
RS070877 17  TORTOISE SHELL  CDC  01/11/2008 Ed HernandezApproved 00:18 Sunny
RS071154 6  STONERIDGE  CDC  01/11/2008 Ed HernandezApproved 00:15 Sunny
RS071437 20  VIA ANDORRA  CDC  01/11/2008 Ed HernandezApproved 00:15 Sunny

RS071541 14  MICHAEL RD LDRA

 01/11/2008

Scott Priegel Approved

00:15

RS071678 6  STONERIDGE  CDC
 01/11/2008

Ed HernandezApproved
00:12

Sunny
SA060003 6  HALLCREST DR LDRA  01/11/2008 Scott Priegel Approved 00:15
SA070062 30  ST GEORGES CT CDC  01/11/2008 Ed HernandezApproved 00:18 Sunny
SW050311 17  LULLABY CI LDRA  01/11/2008 Scott Priegel Approved 00:15
SW060124 18  KENT CT LDRA  01/11/2008 Scott Priegel Approved 00:15
SW060344 14  MISSION RIDGE RD LDRA  01/11/2008 Scott Priegel Approved 00:15
SW060380 9  JOHN ST LDRA  01/11/2008 Scott Priegel Approved 00:15
SW070146 7  SPOON LN CDC  01/11/2008 Ed HernandezApproved 00:18 Sunny
SW070178 1  JULIA ST LDRA  01/11/2008 Scott Priegel Approved 00:15
SW070227 12  KELLY LN LDRA  01/11/2008 Scott Priegel Approved 00:15
SW070263 15  TORTOISE SHELL  CDC  01/11/2008 Ed HernandezApproved 00:18 Sunny
SW070265 5  MAIN ST LDRA  01/11/2008 Scott Priegel Approved 00:15
SW070274 19  KELLY LN LDRA  01/11/2008 Scott Priegel Approved 00:15
SW070280 8  JEREMIAH LN LDRA  01/11/2008 Scott Priegel Approved 00:15
SW070298 1  JEREMIAH LN LDRA  01/11/2008 Scott Priegel Approved 00:15
SW070335 16  MAREMMA LN LDRA  01/11/2008 Scott Priegel Approved 00:15
RS061261 31651  VIA COYOTE  CDC  01/14/2008 Ed HernandezApproved 00:12 Sunny and windy
RS070635 19  STARLIGHT ISLE  LDRA  01/14/2008 Scott Priegel Approved 00:15
RS070768 23462  VIA CODORNIZ  CDC  01/14/2008 Ed HernandezApproved 00:15 sunny
RS070854 23102  VIA CELESTE  CDC  01/14/2008 Ed HernandezApproved 00:18 Sunny and windy
RS070929 3  STARLIGHT ISLE  LDRA  01/14/2008 Scott Priegel Approved 00:15
RS071030 31706  VIA COYOTE  CDC  01/14/2008 Ed HernandezApproved 00:15 sunny
RS071498 31661  VIA COYOTE  CDC  01/14/2008 Ed HernandezApproved 00:15 Sunny and windy
RW070196 30961  VIA COLINAS  CDC  01/14/2008 Ed HernandezApproved 00:18 Sunny and windy
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SA070055 11  STARLIGHT ISLE  LDRA  01/14/2008 Scott Priegel Approved 00:15
SW060256 31651  VIA COYOTE  CDC  01/14/2008 Ed HernandezApproved 00:12 Sunny and windy
SW060378 16  STARLIGHT ISLE  LDRA  01/14/2008 Scott Priegel Approved 00:15
SW070019 18  STARLIGHT ISLE  LDRA  01/14/2008 Scott Priegel Approved 00:15
SW070048 5  STARLIGHT ISLE  LDRA  01/14/2008 Scott Priegel Approved 00:15
SW070230 2  MOONLIGHT ISLE  LDRA  01/14/2008 Scott Priegel Approved 00:15
SW070261 12  STARLIGHT ISLE  LDRA  01/14/2008 Scott Priegel Approved 00:15
SW070264 31152  VIA CONSUELO  CDC  01/14/2008 Ed HernandezApproved 00:20 Sunny and windy
SW070291 17  STARLIGHT ISLE  LDRA  01/14/2008 Scott Priegel Approved 00:15
RS060465 6  RICKIE LN LDRA  01/15/2008 Scott Priegel Approved 00:15
RS061933 1  RICKIE LN LDRA  01/15/2008 Scott Priegel Approved 00:15
RS071054 4  ROSHELLE LN LDRA  01/15/2008 Scott Priegel Approved 00:15
SW070220 2  ROSHELLE LN LDRA  01/15/2008 Scott Priegel Approved 00:15
RS060541 28  SKY RANCH RD LDRA  01/16/2008 Scott Priegel Approved 00:15
RS061134 18  SKY RANCH RD LDRA  01/16/2008 Scott Priegel Approved 00:15
RS061142 23852  VIA ROBLE  CDC  01/16/2008 Ed HernandezApproved 00:15
RS061261 31651  VIA COYOTE  CDC  01/16/2008 Ed HernandezRequest Cancelled
RS061262 1  OVERLOOK DR LDRA  01/16/2008 Scott Priegel Approved 00:15
RS061263 4  SKY RANCH RD LDRA  01/16/2008 Scott Priegel Approved 00:15
RS061264 2  OVERLOOK DR LDRA  01/16/2008 Scott Priegel Approved 00:15
RS061585 9  ROSHELLE LN LDRA  01/16/2008 Scott Priegel Approved 00:15
RS070356 2  SAN LUIS OBISPO ST LDRA  01/16/2008 Scott Priegel Approved 00:15
RS070494 10  ROSHELLE LN LDRA  01/16/2008 Scott Priegel Approved 00:15
RS070625 3  VIA PRESEA  CDC  01/16/2008 Ed HernandezApproved 00:20 sunny
RS070705 1  THOMAS RD LDRA  01/16/2008 Scott Priegel Approved 00:15
RS070741 7  SAN JOSE ST LDRA  01/16/2008 Scott Priegel Correction ( See Correction Notice) 00:30
RS071565 31751  VIA PERDIZ  CDC  01/16/2008 Ed HernandezApproved 00:15 suuny
RW050466 3  VIA PRESEA  CDC  01/16/2008 Ed HernandezApproved 00:15 sunny
RW070383 28208  SKY RANCH RD LDRA  01/16/2008 Scott Priegel Approved 00:10
RW070384 28207  SKY RANCH RD LDRA  01/16/2008 Scott Priegel Approved 00:10
SA050060 19  Shively RD LDRA  01/16/2008 Scott Priegel Approved 00:15
SA060094 5  SANDALO CT LDRA  01/16/2008 Scott Priegel Approved 00:15
SA070080 8  ROSHELLE LN LDRA  01/16/2008 Scott Priegel Approved 00:15
SW060256 31651  VIA COYOTE  CDC  01/16/2008 Ed HernandezRequest Cancelled
SW060345 11  SAN JOSE ST LDRA  01/16/2008 Scott Priegel Approved 00:15
SW060360 3  VIA PRESEA  CDC  01/16/2008 Ed HernandezApproved 00:15
SW060407 9  SEA GRAPE RD LDRA  01/16/2008 Scott Priegel Approved 00:15
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SW070051 31  PISANO ST LDRA  01/16/2008 Scott Priegel Approved 00:15
SW070070 15  SANDALO CT LDRA  01/16/2008 Scott Priegel Approved 00:15
SW070099 22  SKY RANCH RD LDRA  01/16/2008 Scott Priegel Approved 00:15
SW070149 25  PISANO ST LDRA  01/16/2008 Scott Priegel Approved 00:15
SW070244 5  SAN JOSE ST LDRA  01/16/2008 Scott Priegel Approved 00:15
SW070248 10  PISTORIA LN LDRA  01/16/2008 Scott Priegel Approved 00:15
SW070301 28  PISANO ST LDRA  01/16/2008 Scott Priegel Approved 00:15
SW070331 9  PISTORIA LN LDRA  01/16/2008 Scott Priegel Approved 00:15
SW070344 23721  VIA ROBLE  CDC  01/16/2008 Ed HernandezApproved 00:15 sunny
RS070781 43  WOODSONG  LASF  01/17/2008 Ed HernandezApproved 00:15 Sunny
RS071053 29  LEDGEWOOD DR LASF  01/17/2008 Ed HernandezApproved 00:15 Sunny
RS071342 57  WOODSONG  LASF  01/17/2008 Ed HernandezRequest Cancelled 00:15 Sunny
RS071562 23  HILLSIDE DR LASF  01/17/2008 Ed HernandezApproved 00:16 Sunny
RS071654 19  GREENVALE  LASF  01/17/2008 Ed HernandezApproved 00:15 Sunny
SA070057 23  HILLSIDE DR LASF  01/17/2008 Ed HernandezApproved 00:18 sunny
SW070207 31  CRESTVIEW  LASF  01/17/2008 Ed HernandezApproved 00:15 Sunny
NR070470 20437  LIVE OAK CANYON RD T  01/18/2008 Ed HernandezRequest Cancelled
RS070100 30281  OLD STAGE RD TRAB  01/18/2008 Ed HernandezApproved 00:15 Sunny
RS070425 20591  TRABUCO OAKS DR TRA 01/18/2008 Ed HernandezApproved 00:15 Sunny
RS070810 19601  LIVE OAK CANYON RD T  01/18/2008 Ed HernandezApproved 00:16 Sunny
RS070853 30854  HAMILTON TR TRAB  01/18/2008 Ed HernandezApproved 00:15 Sunny
RS070874 33  RIVERVIEW DR TRAB  01/18/2008 Ed HernandezApproved 00:15 Sunny
RS071372 23  CHISHOLM TR TRAB  01/18/2008 Ed HernandezApproved 00:15 Sunny
RS071778 20061  TRABUCO OAKS DR TRA 01/18/2008 Ed HernandezApproved 00:16 Sunny
RS061005 7  COLUMNAR ST LDRA  01/22/2008 Scott Priegel Approved 00:15
RS061206 4  CORAL BLUE ST LDRA  01/22/2008 Scott Priegel Correction ( See Correction Notice) 00:30
RS061298 11  ALEXA LN LDRA  01/22/2008 Scott Priegel Approved 00:15
RS061682 3  BROKEN ARROW ST LDRA  01/22/2008 Scott Priegel Approved 00:15
RS070293 2  CLOISTER CT LDRA  01/22/2008 Scott Priegel Correction ( See Correction Notice) 00:30
RS070295 66  BELL PASTURE RD LDRA  01/22/2008 Scott Priegel Approved 00:15
RS070614 74  BELL PASTURE RD LDRA  01/22/2008 Scott Priegel Correction ( See Correction Notice) 00:30
RS070659 61  SKYWOOD ST LDRA  01/22/2008 Scott Priegel Approved 00:15
RS071165 4  ST JUST AV LDRA  01/22/2008 Scott Priegel Approved 00:15
SA050101 46  SNOW BUSH ST LDRA  01/22/2008 Scott Priegel Approved 00:15
SW070217 12  STELLAR ISLE  LDRA  01/22/2008 Scott Priegel Approved 00:15
SW070233 7  STELLAR ISLE  LDRA  01/22/2008 Scott Priegel Approved 00:15
SW070296 3  STELLAR ISLE  LDRA  01/22/2008 Scott Priegel Approved 00:15
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RS061916 4  THOMAS RD LDRA  01/23/2008 Scott Priegel Approved 00:15
RS070216 16  THOMAS RD LDRA  01/23/2008 Scott Priegel Approved 00:15
RS070700 7  RICKIE LN LDRA  01/23/2008 Scott Priegel Approved 00:15
RS071010 5  PADRE PL LDRA  01/23/2008 Scott Priegel Approved 00:15
SA050021 3  TANGO LN LDRA  01/23/2008 Scott Priegel Approved 00:15
SW070130 10  THOMAS RD LDRA  01/23/2008 Scott Priegel Approved 00:15
SW070147 8  STRATHMORE  LDRA  01/23/2008 Scott Priegel Approved 00:15
SW070241 33  WYNDHAM ST LDRA  01/23/2008 Scott Priegel Approved 00:15
SW070268 15  STELLAR ISLE  LDRA  01/23/2008 Scott Priegel Approved 00:15
SW070324 6  TRANQUILITY PL LDRA  01/23/2008 Scott Priegel Approved 00:15
DM060125 28881  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
DM070013 28651  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
DM070014 28653  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
DM070015 28731  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
DM070016 28652  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
DM070017 28632  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
DM070018 28672  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
DM070021 28691  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
DM070051 28881  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
DM070052 28881  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
NR060425 31643  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:10
NR060429 25301  VISTA DEL VERDE  CDC  01/24/2008 Scott Priegel Approved 00:15
NR070020 25031  PANORAMA  CDC  01/24/2008 Scott Priegel Approved 00:15
NR070025 31641  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:10
NR070470 20437  LIVE OAK CANYON RD T  01/24/2008 Scott Priegel Approved 00:15
RS070214 28815  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
RS070456 31243  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:15
RS070457 31245  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:15
RS070458 31255  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:15
RS070459 31257  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:15
RS071028 29  VAN GOGH WY CDC  01/24/2008 Ed HernandezApproved 00:17 Scattered showers
RS071351 28815  ORTEGA HIGHWAY  SJC  01/24/2008 Scott Priegel Approved 00:05
RS071769 30921  BARNES TR TRAB  01/24/2008 Ed HernandezApproved 00:15 Sunny/Evening rain
SW070358 19  VIA TERRACALETA  CDC  01/24/2008 Ed HernandezApproved 00:18 Scattered showers
SW080004 46  LEXINGTON WY CDC  01/24/2008 Ed HernandezApproved 00:18 Scattered showers
SW080012 24  WEBER LN CDC  01/24/2008 Ed HernandezApproved 00:18 Scattered showers
RS071587 5  DROVER CT CDC  01/25/2008 Ed HernandezRequest Cancelled
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RS071593 32  CARNOUSTIE WY CDC  01/25/2008 Ed HernandezApproved 00:20 scatered showers
RW070889 27412  ANTONIO PK LDRA  01/25/2008 Ed HernandezApproved 00:20 scatered showers
SW070333 20  MOCKINGBIRD LN CDC  01/25/2008 Ed HernandezRequest Cancelled
SW070369 17  RAE'S CREEK LN CDC  01/25/2008 Ed HernandezApproved 00:20 scatered showers
SW080004 46  LEXINGTON WY CDC  01/25/2008 Ed HernandezRequest Cancelled
RS071658 6  HAMMOND RD LDRA  01/28/2008 Scott Priegel Approved 00:15
SW070312 7  SAM ST LDRA  01/28/2008 Scott Priegel Approved 00:15
SW070337 25  GALAXY ISLE  LDRA  01/28/2008 Scott Priegel Approved 00:15
SW070342 2  CONNOR CT LDRA  01/28/2008 Scott Priegel Approved 00:15
SW070346 5  BRITTLESTAR RD LDRA  01/28/2008 Scott Priegel Approved 00:15
RS061206 4  CORAL BLUE ST LDRA  02/07/2008 Scott Priegel Correction ( See Correction Notice) 00:25
RS070293 2  CLOISTER CT LDRA  02/07/2008 Scott Priegel Approved 00:15
RS070614 74  BELL PASTURE RD LDRA  02/07/2008 Scott Priegel Approved 00:15
RS070741 7  SAN JOSE ST LDRA  02/07/2008 Scott Priegel Approved 00:15
RS041133 11  MANCHESTER CT CDC  02/11/2008 Scott Priegel Approved 00:10
GB040152 28737  COVENANT HILLS DR LD 01/16/2008 Tim Hertel Reviewed 00:30
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 PROJECT # PROJECT NAME PROJECT LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION TOTAL 
REPORTS Complete

1 EC28121 Antonio Parkway Bridge Widening Antonio Pkwy 1:55 High San Juan Creek R9 14

2 EF07386 Fullerton Creek Channel 
Improvements Knott Ave. & Orangethorpe, Buena Park, CA 1:55 High San Gabriel 

River/Coyote Creek R8 20

3 ER20475 Orange Park Acres S.D. & overlay -
Amapola Reach Amapola st. <1 Acre Low Santa Ana River R8 8 X

4 ER08945 Oso Parkway Oso Parkway 0:43 High San Juan Creek R9 4 X

5 EF07385 Peters Canyon Bike Trail  
Undercrossing Peters Canyon Channel 2:09 High Newport Bay R8 1 X

6 ER09338 Santiago Canyon Rd. Bridge 
Barrier Replacement Santiago Canyon Road <1 Acre Low Santa Ana River R8 10 X

7 ER20353 Yellowpine Lane Stormdrain Yellowpine Lane <1 Acre Low Aliso Creek R9 3 X

8 ER20507
Brenan Way Drainage 
Improvements and Pavement 
Overlay

Brenan Way <1 Acre Low Newport Bay R8 2 X

9 ER20366 Slurry Seal Various O.C. Streets 
2006-2007 Roossmoor Rossmoor Area Low San Gabriel 

River/Coyote Creek R8 1

10 EF07390 Huntington Beach Channel 
–Indianapolis to Adams Phase II

Huntington Beach Channel –Indianapolis to 
Adams Phase II 16:48 High Santa Ana River R8 1 X

11 ED43049 O'Neil Park Sewer Conversion 
Project O'neil Park Live Oak Canyon Rd 10:19 High San Juan Creek R9 3 X

12 EF03530 Los Alamitos Pump Station & 
Retarding Basin Los Alamitos Retading Basin 2:24 High Santa Ana River R8 13

13 EF27708
East Garden Grove- Wintersburg 
Channel North Levee Emergancy 
Project 

From 3800 feet D/S of Graham Street To 
Graham Street <1 Acre High

Anaheim 
Bay/Huntington 
Harbor 

R8 4 X

14 EV85076 Poche Beach UV Bacteria 
Disinfection Project

Prima Deshecha Canada Channel (M02) 
Outlet To The Pacific Ocean <1 Acre High San Clemente 

Coastal Streams R9 4

15 ER20371 Slurry Seal Various O.C. Streets 
2007-08 Various Streets, South County N/A Low San Juan Creek R9 4 X

16 ER08922 Irvine Ave. from South of Mesa Dr. 
to SE. Bristol St. Irvine Avenue 7:12 High Newport Bay R8 8

COUNTY OF ORANGE
OCPW/CONSTRUCTION MANAGEMENT DIVISION 

PUBLIC (CONTRACT) PROJECT INVENTORY
JULY 1, 2007 THROUGH JUNE 30, 2008
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 PROJECT # PROJECT NAME PROJECT LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION TOTAL 
REPORTS Complete

COUNTY OF ORANGE
OCPW/CONSTRUCTION MANAGEMENT DIVISION 

PUBLIC (CONTRACT) PROJECT INVENTORY
JULY 1, 2007 THROUGH JUNE 30, 2008

17 ER09337
Santiago Canyon Rd. Bridge 
Siesmic Retrofit and Barrier 
Replacement

Santiogo Canyon Road 1:12 High Santa Ana River R8 2

18 ER08948 Laguna Canyon Road - Wetlands 
Mitigation Laguna Canyon Road 0:00 High

Newport 
Bay/Laguna Coastal 
Streams 

R9 0

19 ER08946 Multi-Use Trail at Laguna Coast 
Wilderness Park City of Laguna Beach 12:00 High Laguna Coastal 

Streams R9 5

20 ER03584
Pile Repair at Bent 15 for the 
Edinger Ave. Bridge Over Bolsa 
Chica Channel

Bolsa Chica Channel at Edinger Ave. <1 Acre High
Anaheim 
Bay/Huntington 
Harbor 

R8 1 X

21 ER20373 Asphalt Overlay Resufacing of 
Various Streets In Orange County Various Streets, Orange County N/A Low Multiple Watersheds R8 1

22 ER20251
Asphalt Overlay Resurfacing of 
Santiago Canyon Road (Jackson 
toModjeska)

Santiago Canyon Road <1 Acre Low Santa Ana River R8 2 X

23 ER20520
Asphalt Overlay Resurfacing of 
Santiago Canyon Road  (Hicks 
Haul Rd. to Red Rock)

Santiago Canyon Road <1 Acre Low Santa Ana River R8 1 X
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PERMIT NUMBER PERMITEE NAME PROJECT LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION TOTAL 
REPORTS Complete

1 2003-00886 Lane Channel Mac Arthur & Red Hill 16:48 High Newport Bay R8 2

2 2005-01655 San Diego Creek Channel 
(F05) Between Sand Canyon & Jeffrey >1 Acre High Newport Bay R8 12

3 2006-01877 La Pata South of Ortega 
HWY 

La Pata South of Ortega Hwy @ Vista 
Montana 12:43 Low San Juan Creek R9 2

4 2004-01451 Barranca Channel (F09) Barranca Pkwy @ Barranca Channel 9:36 Medium Newport Bay R8 1

5 2006-1433 Peters Canyon Channel, 
Cienega Filtration Peters Canyon Channel 2:24 Medium Newport Bay R8 2

6 2006-00164 Peters Canyon Channel, 
NTS Basins Peters Canyon Channel >1 Acre Medium Newport Bay R8 1

7 2004-01451 Barranca Channel Barranca Channel @ Von Karman 9:36 Medium Newport Bay R8 1

8 2007-01909 Summercrest Appartments Anaheim, Gilbert @ Harvest Lane >1 Acre Medium 
Anaheim 
Bay/Huntington 
Harbor 

R8 2

9 2001-00107 East Richfield Channel Imperial / La Palma >1 Acre High Santa Ana 
River R8 2

10 2007-00599 Carbon Creek Filtration 
Basin Melrose / La Jolla in Carbon Creek 0:00 High Santa Ana 

River R8 2

11 2006-00620 Trabuco Basin, NTS Trabuco Basin 0:00 Medium Newport Bay R8 2

12 2006-01481 Marshburn Basin, NTS Marshburn Basin 0:00 Medium Newport Bay R8 1

13 2005-01271 Widening of I-5 Freeway and 
Fullerton Creek I-5 Freeway / Fullerton Creek >1 Acre High

San Gabriel 
River/Coyote 
Creek 

R8 3

14 2006-01964 Gisler Sorm Channel/Susan 
Street Off Ramp Gisler Storm Channel 19:12 Medium Santa Ana 

River R8 3

15 2008-00029-1 Midway City Storm Drain 
(C05P06) 405 Freeway to Crown Court >1 Acre Medium 

Anaheim 
Bay/Huntington 
Harbor 

R8 2

16
2007-

01287,01287,01
440,01313

Ivine Ave/MasaDr.- Costa 
Mesa/Newport Beach Ivine Ave. Mesa Dr. <1 Acre High Newport Bay R8 2

COUNTY OF ORANGE
 CONSTRUCTION MANAGEMENT DIVISION 

ENCROACHMENT PERMIT  PROJECT INVENTORY
JULY 1, 2007 THROUGH JUNE 30, 2008
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SECTION C-9, Existing Development   

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Existing Development C-9-1 

C-9.0 EXISTING DEVELOPMENT 
 
C-9.1 Introduction  
 
The existing development component of this report is composed of the following elements: 

Section C-9.2, Industrial Program 

Section C-9.3, Commercial Program 

Section C-9.4, Residential Program  

Section C-9.5, Common Interest Area/Homeowner Association (CIA/HOA) Program  

As described in detail in Section C-2.5 of this PEA, the County utilizes the California  
Stormwater Quality Association (CASQA) method of effectiveness assessment in order to 
demonstrate if program elements, activities, BMPs, etc., are resulting in desired outcomes.  
CASQA identifies six Outcome Levels (See pyramid below) and for each measure the County 
reports, the associated Outcome Level (more than one level may apply) is indicated by a colored 
triangle with a number.   

 

C-9.2   Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.1 of the LIP, the County has 
identified which Departments are responsible for the implementation of this stormwater 
program element.  
 
C-9.2.2    Inventory  
 
The County has developed a watershed based inventory of the identified industrial facilities 
within the County’s jurisdiction.  Summaries of the industrial inventory are provided below.   
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2007-08 Summary of Industrial Facilities by Watershed 
San Diego Region 
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Industrial Facilities With 
General Industrial Permits 7 1 2 0 10 

Industrial Facilities Without 
General Industrial Permits 2 0 0 1 3 

Totals 9 1 2 1 13 
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Industrial Facilities With 
General Industrial Permits 1 0 2 2 5 

Industrial Facilities Without 
General Industrial Permits 2 2 0 1 5 

Totals 3 2 2 3 10 

 
The County’s industrial facility inventory is updated on an ongoing basis and provided to the 
Regional Boards on an annual basis (see Attachment C-9.2 of this report).   
 
C-9.2.3    Prioritization 
 
The County prioritizes industrial facilities in its inventory as high, medium or low based on 
their respective threat to water quality. Summaries of the prioritizations are provided below.   

 
 
 
 

0038087



 

 
 
SECTION C-9, Existing Development   

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Existing Development C-9-3 

2007-08 Summary of Industrial Facility Prioritization 
 

Industrial Facility Prioritizations 
San Diego 

Region 
Santa Ana 

Region 
Total 

Number of 
Facilities 

Facilities subject to General Industrial 
Permit 10 5 15 

Section 313 Title III Sara 0 0 0 

Facilities with a high potential for or history 
of non-stormwater discharges 0 0 0 

Facilities tributary to and within 500 feet of 
an ASBS 0 0 0 

Tributary to 303(d) water body where site        
generates the pollutant 0 0 0 

Facilities within, directly adjacent to or 
discharging directly to an ESA 0 0 0 

Number of mandatory high priority 
facilities 10 5 15 

Number of “other” high priority facilities 0 0 0 

Number of medium priority facilities 0 0 0 

Number of low priority facilities 3 5 8 

Total Number of Facilities 13 10 23 

2007-08 Summary of Industrial Facility Prioritization by Watershed 
San Diego Region 

Watershed 
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Number of high priority 
facilities 7 1 2 0 10 

Number of low priority 
facilities 2 0 0 1 3 

Totals 9 1 2 1 13 
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Santa Ana Region 
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Number of high priority 
facilities 1 0 2 2 5 

Number of low priority 
facilities 2 2 0 1 5 

Totals 3 2 2 3 10 
 
C-9.2.4    Monitoring    
 
The County has ensured that high priority industrial facilities within the San Diego Region of its 
jurisdiction are conducting annual stormwater monitoring. Several of the industrial facilities in 
the County’s inventory participate in a group monitoring program.  
 
C-9.2.5    BMP Fact Sheets 
 
The activity-based Industrial/Commercial fact sheets developed as part of the Existing 
Development Program are numbered IC1 – IC24 and are included as Exhibit A-9.II of the 
County’s LIP.  
 
C-9.2.6    Inspections 
 
The County inspects industrial facilities within its jurisdiction at the frequency determined by 
the priority ranking assigned to each facility as identified in Section A-9.1.6 of its LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and any visual evidence of past or present unauthorized non-stormwater 
discharges.   

Industrial Facility Inspection Frequency 

Priority Santa Ana Region San Diego Region 

High Annually  Annually  

Medium Biennially (Once every 2 
years) As-needed 

Low Once Per Permit Cycle (5  
years) As-needed 
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A summary of the number of industrial facility inspections during the 2007-08 reporting period 
is presented in the table below. 

Jurisdictional Industrial Facility Inspection Summary 

Total Number of 
Industrial Facilities Number of Facilities Inspected During the  Reporting Period 

 High Med Low Totals 

13 (San Diego Region) 10 3 13 

10 (Santa Ana Region) 5 

None in 
inventory 0 5 

Totals 15 0 3 18 

 
The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  

Watershed Summary of Non-Compliant Industrial Facilities 
San Diego Region 
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Number of facilities out of 
compliance 1 0 0 0 

Number of re-inspections due to 
non-compliance 1 0 0 0 

Santa Ana Region 
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Number of facilities out of 
compliance 0 0 0 1 

Number of re-inspections due to 
non-compliance 0 0 0 1 

 
The County continues to see a high level of compliance at industrial facilities within its 
jurisdiction. County staff has observed an increase in knowledge and awareness of staff 
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assigned to NPDES compliance at most of these industrial facilities which has resulted in 
improved BMP implementation (Level 3 Outcome). 
 
The industrial inspection information and database is updated on an ongoing basis and 
provided as Attachment C-9.1 of this PEA.  Inspection information includes, at a minimum, 
inspection dates, inspectors present and the results of the inspection.  

C-9.2.7    BMP Implementation 

During industrial facility inspections, the County inspector determines the level of BMP 
implementation and also assesses the effectiveness of implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspectors are trained to use their best professional judgment and decide how much time to 
allow the owner/operator to correct the problem.   

Watershed Summary of BMP Implementation at Industrial Facilities 
San Diego Region 
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Number of industrial facilities with  
BMPs fully implemented 8 1 2 1 

Number of  industrial facilities with  
BMPs partially implemented 1 0 0 0 

Number of industrial facilities With  
no BMPs 0 0 0 0 

Santa Ana Region 
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Number of industrial facilities with  
BMPs fully implemented 1 0 2 1 

Number of  industrial facilities with  
BMPs partially implemented 0 0 0 1 

Number of industrial facilities With  
no BMPs 0 0 0 0 
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As discussed in C-9.2.7 Inspections, County inspectors have observed enhanced BMP 
implementation at industrial facilities which helps achieve the desired outcome of reducing 
pollutant loads from sources (Level 4 Outcome).  
 
C-9.2.8    Enforcement   
 
The County’s Authorized Inspectors (Identified in Section C-10 of this PEA) undertake 
enforcement activities against industrial facilities according to the County’s adopted Water 
Quality Ordinance and the accompanying Enforcement Consistency Guide (DAMP Section 
4.0).  
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution. As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the County’s inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies. More severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance 
schedule. 
 
During the reporting period, the County issued one Water Quality Ordinance Notice of Non-
Compliance to Tierra Verde Industries.  This facility was inspected in response to a complaint of 
sediment tracking onto La Pata Rd. on December 6, 2007 with a follow-up inspection on 
December 31, 2007. The routine annual inspection of this facility was conducted on May 15, 
2008.   

2007-08 Summary of Enforcement Actions  
 

Watershed 

Number of 
Notices of Non-

Compliance 
Issued 

Number of 
Administrative 

Compliance Orders 
Issued 

Number of 
Cease & Desist 
Orders Issued 

Number of Facilities 
Referred for 

Criminal Remedies 

San Juan Creek 1 0 0 0 

 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the County 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the County sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
During the reporting period, the County identified no incidents of non-compliance at industrial 
facilities within its inventory that required notification of the Regional Boards. 
 
C-9.2.10    Training 

Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9.  
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C-9.3   Commercial Program (LIP Section A-9.2) 
 

C-9.3.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.2 of the LIP, the County identified 
which Departments are responsible for the implementation of this stormwater program 
element.  
 
C-9.3.2    Inventory  
 
The County has developed a watershed based inventory of specific commercial sites/sources 
within its jurisdiction as required by the Third Term Permits.  Summaries of the commercial 
inventory are provided below in the following tables:   
 

2007-08 Commercial Site/Source Inventory Summary 
 

Santa Ana Region 
(By Watershed) 

San Diego Region 
(By Watershed) 

Commercial 
Site/Source 

 
(by Permit Category) 
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Automobile 
mechanical repair, 
maintenance, fueling, 
or cleaning 

2 31 2 2 0 2 0 39 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

 0 0 0 0 

Boat mechanical repair, 
maintenance, fueling, 
or cleaning 

 1*  1* 0 0 4 6 

Equipment repair, 
maintenance, fueling, 
or cleaning 

 0 0 0 0 

Automobile and other 
vehicle body repair or 
painting 

0 6 0 0 0 0 0 6 

Mobile automobile or 
other vehicle washing 0 0 0 0 0 0 0 0 

Automobile (or other 
vehicle) parking lots 
and storage facilities  

 0 0 0 0 
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Retail or Wholesale 
Fueling 0 1 0 1 

Pest control services 

 

0 0 0 0 

Eating or drinking 
establishments 

68 in Santa Ana Region (restaurant 
inventory maintained by HCA) 1 39 23 63 

Mobile carpet, drape or 
furniture cleaning 0 0 0 0 0 0 0 0 

Cement mixing or 
cutting  0 0 0 0 

Mobile high pressure 
or steam cleaning 0 0 0 0 0 0 0 0 

Masonry  0 0 0 0 

Painting and coating 0 2 0 0 0 0 0 2 

Botanical or zoological 
gardens and exhibits  0 0 0 0 

Landscaping (and 
hardscape 
installations) 

2 0 0 0 0 1 0 3 

Nurseries and 
greenhouses 1 0 1 0 0 8 0 10 

Golf courses, parks and 
other recreational 
areas/facilities 

 1* 1 1 0 3 

Cemeteries  0 0 0 0 

Pool, lake and fountain 
cleaning 0 0 0 0 0 0 0 0 

Marinas 0 0 5 5 

Port-a-Potty servicing  
0 0 0 0 

Other commercial 
sites/sources 
determined to be 
significant contributors 

0 0 0 0 0 0 0 0 

Facilities tributary to 
303(d) water body for 
pollutant generated on 
site 

 1 0 0 1 
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Facilities 
within/directly 
adjacent or discharging 
directly to ESA 

 

0 0 37 37 

Site tributary to and 
within 500 feet of ASBS 0 0 0 0 0 0 0 0 

Total for all 
categories  5 40 3 4 3 52 69 176 

Note:  Grey shaded areas indicate inventory categories that were not requirements within the Santa Ana 
Region. A * symbol in a grey colored cell indicates that the County has added a commercial site/source  
within that category to its Santa Ana Region inventory, even though it is not a Permit requirement. Also, 
the total number of facilities (175) does not reflect eating or drinking establishments in the Santa Ana 
Region (68). 

 
Due to continued new development in the unincorporated area of Ladera Ranch, the County’s 
commercial site/source inventory has increased from 153 in 2004-05 to 176 in 2007-08. The 
inventory is updated on an ongoing basis within the LIP and provided to the Regional Boards 
on an annual basis (see Attachment C-9.2 of this report).   
 
C-9.3.3    Prioritization 
 
Within the Santa Ana Region, the County prioritized commercial sites/sources as high, medium 
or low based on their respective threat to water quality. Within the San Diego Region, the 
County maintains an inventory of  commercial sites/sources predetermined as high threat to 
water quality according to Section F.3.c.(2) of the San Diego Permit. A summary of the County’s 
commercial site/source prioritization by watershed is provided in the following table:  

 
2007-08 Summary of Commercial Site/Source Prioritization by Watershed 

Santa Ana Region San Diego Region  
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Prioritizations 
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Number of high priority 
facilities 0 0 0 1 3 52 69 125 

Number of medium priority 
facilities 5 40 3 3 0 0 0 51 

Number of low priority 
facilities  0 0 0 0 0 0 0 0 

Total Number of facilities 5 40 3 4 3 52 69 176 
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C-9.3.4    BMP Fact Sheets 
 
The activity-based Industrial/Commercial fact sheets developed as part of the Existing 
Development Program are numbered IC1 – IC24 and are included as Exhibit A-9.II of the 
County’s LIP.  
 
C-9.3.5    Inspections 
 
The County inspects commercial sites/sources in its inventory at the frequency shown in the 
following table: 

Commercial Inspection Frequency 
 

Priority Santa Ana Region San Diego Region 

High Once per permit cycle (5 
years)1 As-Needed2 

Medium As needed N/A 

Low As needed N/A 

1. All high priority facilities must be inspected at least once by July 1, 2004 

2. At least once per permit cycle (5 years)  

 
The number of commercial sites/sources inspected during the 2007-08 reporting period as well 
as the cumulative number of inspections conducted since adoption of the Third Term Permits is 
presented in the following table:   
 

2007-08 Jurisdictional Summary of  
Commercial Site/Source Inspections  

  
Santa Ana 

Region 
San Diego 

Region 
 
 

Commercial Site/Source 
Category 

Number of Sites/Sources 
Inspected in 2007-08 

Total Number 
of Inspections 
Since Permit 

Adoption 

% Required 
Inspections 

Completed Under 
Third Term Permits  

Automobile mechanical repair, 
maintenance, fueling, or 
cleaning 

0 0 6 100% 

Airplane mechanical repair, 
maintenance, fueling, or 
cleaning 

 None in 
inventory N/A N/A 

Boat mechanical repair, 
maintenance, fueling, or 
cleaning 

 0 8 100%  
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Equipment repair, 
maintenance, fueling, or 
cleaning 

 None in 
inventory N/A N/A 

Automobile and other vehicle 
body repair or painting 0  None in 

inventory 0 N/A 

Mobile automobile or other 
vehicle washing 

None in 
inventory 

None in 
inventory N/A N/A 

Automobile (or other vehicle) 
parking lots and storage 
facilities  

None in 
inventory N/A N/A 

Retail or Wholesale Fueling 0 2 100%  

Pest control services 

 

None in 
inventory N/A N/A 

Eating or drinking 
establishments 68  63 509 100% 

Mobile carpet, drape or 
furniture cleaning 

None in 
inventory 

None in 
inventory N/A N/A 

Cement mixing or cutting  None in 
inventory N/A N/A 

Mobile high pressure or steam 
cleaning 

None in 
inventory 

None in 
inventory N/A N/A 

Masonry  None in 
inventory N/A N/A 

Painting and coating 0 None in 
inventory 0 N/A 

Botanical or zoological gardens 
and exhibits  None in 

inventory N/A N/A 

Landscaping (and hardscape 
installations) 0 0 1 100%  

Nurseries and greenhouses 0 0 8 100% 

Golf courses, parks and other 
recreational areas/facilities 0 4 100% 

Cemeteries 
 

None in 
inventory N/A N/A 

Pool, lake and fountain 
cleaning 

None in 
inventory 

None in 
inventory N/A N/A 

Marinas 0 8 100% 

Port-a-Potty servicing 
 
 None in 

inventory N/A N/A 
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Other commercial 
sites/sources determined to be 
significant contributors 

None in 
inventory 

None in 
inventory N/A N/A 

Facilities tributary to 303(d) 
water body for pollutant 
generated on site 

1 N/A  5 100% 

Facilities within/directly 
adjacent or discharging 
directly to ESA 

 0 37 100% 

Site tributary to and within 500 
feet of ASBS 

None in 
inventory 

None in 
inventory N/A N/A 

Number of Sites/Sources 
Inspected in 2007-08 

Santa Ana 
Region 

San Diego 
Region 

Total Number 
of Inspections 
Since Permit 

Adoption 

% Required 
Inspections 

Completed Under 
Third Term 

Permits  

Totals for all categories 
 

69 63 588 100%  

Note:  Grey shaded areas indicate inventory categories that were not requirements within the Santa Ana Region. Eating 
or drinking establishments are not required to be inventoried within the Santa Ana Region. As described under 
Inspection Summary, the Permittees have implemented a countywide Food Facility Inspection program and 68 
food facility inspections were performed within the County’s jurisdiction in the Santa Ana Region this reporting 
period. Therefore, while those facilities are not inventoried, the inspections are counted for reporting purposes. 

 
The County conducted a total of 132 inspections during the reporting period bringing the total 
number of inspections performed since adoption of the Third Term Permits to 588. The number 
of non-compliant commercial sites/sources identified during the 2007-08 reporting period is 
presented below along with information on follow-up inspections and enforcement actions 
taken. 

2007-08 Summary of Compliance by Watershed 
 

Number of Non-Compliant Commercial Sites/Sources  
         Watershed 

2005-06 2006-07 2007-08 

Aliso Creek 2 1 1 

Dana Point Coastal Streams 0 3 1 

San Juan Creek 26 8 13 

Anaheim Bay/ Huntington 
Harbor 5 4 0 

Newport Bay 1 2 4 

San Gabriel River/Coyote 
Creek 0 0 0 
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Santa Ana River 1 1 0 

Totals 35 19 19 

Percentage of Non-Compliant Commercial Sites/Sources 

2005-06 2006-07 2007-08 

24% (35 of 148 inspections) 11% (19 of 180 inspections) 14% (19 of 132 inspections) 

 
Number of Commercial Sites/Sources Re-inspected Due 

to Non-Compliance          Watershed 
2005-06 2006-07 2007-08 

Aliso Creek 2 1 1 

Dana Point Coastal Streams 0 3 1 

San Juan Creek 26 8 10 

Anaheim Bay/ Huntington 
Harbor 5 4 0 

Newport Bay 1 2 0 

San Gabriel River/Coyote 
Creek 0 0 0 

Santa Ana River 1 1 0 

Totals 35 19 12 

Percentage of Commercial Sites/Sources Re-inspected Due to Non-Compliance 

2005-06 2006-07 2007-08 

24% 11% 9% 

 
As the table above indicates, the total number and percentage of non-compliant commercial 
sites/sources has decreased from 35/24% in the 2005-06 reporting period, to 19/14% during 
2007-08 . The increasing awareness (Level 2 Outcome) brought about by the inspection program 
has resulted in improved BMP implementation (Level 3 Outcome). 
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the County inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
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The inspectors are trained to use their best professional judgment and decide how much time to 
allow the owner/operator to correct the problem.  A summary of BMP implementation based 
on inspections conducted during the current reporting period is provided below. 

 
2007-08 Summary of BMP Implementation 

Watershed 

Number of 
Facilities with 

BMPs Fully 
Implemented 

Number of 
Facilities with 
BMPs Partially 
Implemented 

Number of 
Facilities With No 

BMPs or BMPs 
Not Fully 

Implemented, 

Number of Facilities 
Required to 

Implement or 
Upgrade/Modify 

BMPs 

Aliso Creek 1 1 0 1 

Dana Point 
Coastal Streams 22 1 0 1 

San Juan Creek 15 13 0 13 

Anaheim Bay/ 
Huntington 

Harbor 
0 0 0 

Newport Bay 4 0 4 

San Gabriel 
River/Coyote 

Creek 
0 0 0 

Santa Ana River 

64 Eating 
Facilities in 

SAR Inspected 
and found to 

have full BMP 
implementation 

0 0 0 

Totals 102 19 0 19 

Percentage of Facilities Required to Implement or Upgrade/Modify BMPs 

2005-06 2006-07 2007-08 

22% (38 of 173) 13% (23 of 177) 11% (19 of 176) 

 
The percentage of facilities requiring implementation or upgrade/modification of BMPs has 
steadily declined over the last three reporting periods, resulting in a reduction of pollutants 
from sources (Level 4 Outcome). 
 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Board as part of the annual Program Effectiveness Assessment 
submittal. The inspection related information includes, at a minimum, inspection dates, 
inspectors present and the results of the inspection. The updated inspection/inventory database 
is included as Attachment C-9.2 of this report.   
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C-9.3.7    Enforcement  
 
The County’s Authorized Inspectors (Identified in Section C-10 of this PEA) undertake 
enforcement activities according to the County’s adopted Water Quality Ordinance and the 
accompanying Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in Section A-9.2 of the County’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for criminal prosecution.  As provided for in the Enforcement Consistency Guide, 
when selecting enforcement options, the County’s Authorized Inspectors ensure that violations 
of a similar nature are subjected to similar types of enforcement remedies. More severe 
enforcement options may be selected when a violator has either a history of noncompliance or 
has failed to take good faith actions to eliminate continuing violations or to meet a previously 
imposed compliance schedule. 
 
During the 2007-08 reporting period, the County took the following enforcement actions against 
commercial sites/sources within its inventory:  

 
2007-08 Summary of Enforcement Actions  

 

Watershed 
Number of 

Records Letters 
Sent 

Number of 
Notices of Non-

Compliance 
Issued 

Number of 
Administrative 

Compliance 
Orders Issued 

Number of Facilities 
Referred for 

Criminal Remedies 

Newport Bay 4 0 0 0 

San Juan Creek 3 1 0 0 

 
The restaurant inspection program resulted in a total of seven incidents of non-compliance for a 
lack grease interceptor maintenance records present at the time of inspection. In many cases, the 
County has discovered during a re-inspection of the restaurant that the grease interceptor was 
being properly maintained, but copies of the maintenance records were not available at the 
time. In order to increase effectiveness, the County has transitioned to a standard “Records” 
enforcement letter when this is the only issue identified at a restaurant. The County has found 
that this enforcement action has resulted in better upkeep of maintenance records (Level 3 
Outcome) which translates to less potential for the grease interceptors to become a source of 
pollutants (Level 4 Outcome). 
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the County 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the County sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. During the 2007-08 reporting period, the County 
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identified no incidents of non-compliance at any commercial site/source within its inventory 
that required notification of the Regional Boards.  
 
C-9.3.9    Training and Outreach 
 
Training 
 
The County as Principal Permittee sponsored training to assist municipal staff in understanding 
the industrial and commercial components of the Existing Development Program. County 
inspector participation in the training conducted during the reporting period is summarized in 
the following table: 

 
2007-08 Summary of Existing Development Program Training 

 

Outreach 

The County outreached to the industrial and commercial businesses within its jurisdiction to 
inform them of their responsibilities under this program.  During the 2007-08 reporting period, 
this outreach effort included: 

• Distribution of brochures, posters and the industrial/commercial BMP fact sheets 
through the website, field inspectors, at public facilities counters, etc. 

• Posting information on the Existing Development Program (including the activity-based 
BMP fact sheets) on the County’s webpage, www.ocwatersheds.com.     

 

 

Meeting Department Training Presentation 
 

Training 
Dates 

Number of 
Attendees 

Health Care Agency – Health Hazmat 
Team 

OCPW 
Clandestine Drug Labs - Inspector 
Awareness/Recognition 

July 19th, 
2007 

3 

OCPW Investigative Tools – Training by OC 
District Attorney’s Office 

November 
15th, 2007 

3 

NPDES 
Inspection 
Committee 
 

OCPW ID/IC Investigation Case Study  February 
7th, 2008 

5 
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C-9.4   Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.3 of the LIP, the County identified 
which Departments are responsible for the implementation of this stormwater program 
element.  
 
C-9.4.2    Inventory  
 
The County has developed a watershed-based map of residential areas within its jurisdiction in 
the San Diego Region.  Residential areas that discharge directly to an ESA may be targeted for 
enhanced implementation of BMPs based on the activities of concern that are identified.  
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed as a part of the Existing Development program.  The fact 
sheets include a description of specific BMPs for high threat residential activities that may cause 
the discharge of pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity-based residential fact sheets are numbered R1 – R8 and 
are included as Exhibit A-9.II of the County’s LIP. There were no modifications to the fact 
sheets during the reporting period. 
 
C-9.4.4    Enhanced Implementation 
 
As discussed in detail in Section C-5.9 of this PEA, the Santiago Fire burned over 28,000 acres 
and impacted the unincorporated communities of Santiago Canyon, Silverado Canyon, Live 
Oak Canyon, Modjeska Canyon, and Trabuco Canyon. The County focused considerable 
resources and effort during the 2007-08 reporting period toward protecting these residential 
areas from the constant threat of mud and debris flows every time it rained.    
 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or 
assigned to residential areas and on complaints received from residents through the water 
pollution problem reporting hotline and website.   
 
The County tracks water pollution complaints under the ID/IC program and provides a 
summary of the number of complaints received and the source area associated with the 
complaint (e.g. commercial business, resident, etc.) as a part of Section C-10 of this PEA.  
 
C-9.4.6    Enforcement Actions 
 
Enforcement actions taken by the County throughout its jurisdiction, including those against 
individual residents, are summarized in Section C-10 of this PEA.   
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C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The County encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The County has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and 
distribution of brochures, posters, fact sheets, posting information on the County’s webpage, 
etc.  Information on specific outreach efforts can be referenced in Section C-6.  
 
Training 
 
Successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  For the County, it is primarily OCPW/ 
O & M field program crews who are entering into residential areas on a routine basis to 
maintain the public infrastructure. Training efforts during the 2006-07 reporting period 
covering municipal activities are discussed in Section C-5 of this PEA.  While many of the field 
programs conducted by the County, such as street sweeping and drainage facility cleaning, are 
pollution prevention practices in of themselves, the field program crews are trained to notify 
the County’s Authorized Inspectors (identified in Section C-10) of any issues impacting or 
having the potential to impact runoff from residential areas. 
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C-9.5   CIA/HOA Program (LIP Section A-9.4) 
 
C-9.5.1    Organization Chart 
 
The County utilizes the organization chart in Section A-9.3 of the LIP to implement its 
CIA/HOA Program.   
 
C-9.5.2    Inventory  
 
The County has developed a watershed-based map of residential areas within its jurisdiction in 
the San Diego Region. Residential areas that discharge directly to an ESA may be targeted for 
enhanced implementation of BMPs based on the activities of concern that are identified. The 
residential map is updated on an ongoing basis within the LIP.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed as part of the Existing Development program.  The fact 
sheets include a description of specific BMPs for high threat CIA/HOA activities that may 
discharge pollutants and provide a focus on the Pollution Prevention measures that the facility 
should implement.  The activity based fact sheets that were developed are included in Exhibit 
A-9.II of the County’s LIP. There were no modifications to the fact sheets during the reporting 
period. 
 
C-9.5.4    Enforcement Actions 
 
Enforcement actions conducted by the County throughout its jurisdiction, including CIA/HOA 
areas, are summarized in Section C-10 of this PEA.   
 
C-9.5.5    Outreach and Training 
 
Outreach 
 
As described in Section C-9.4.7, there are a number of ways in which the County performs 
general outreach to residents. HOA communities present a tremendous opportunity for 
outreach due to their organizational structure and the County encourages and promotes 
distribution of stormwater education material through association newsletters, association 
websites, etc.  
 
Training 
 
As reported in past years, the County has made several training presentations to HOAs 
utilizing the CIA/HOA training module (Exhibit B-9.V of the DAMP). This training module 
continues to be available on the County’s website. 
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C-9.6 Existing Development Program Modifications 
 

As the last step in the effectiveness assessment process, the County has evaluated the outcomes 
for this program element to determine if any modifications are necessary. Based on the 
County’s evaluation, the program is achieving desired Outcome Levels and no major 
modifications of the Existing Development Program are planned.      
 
During the 2007-08 reporting period, the County underwent a major departmental 
reorganization. As a result, the County has performed an update of its Local Implementation 
Plan (LIP) to reflect these changes. The updated 2008-09 LIP is being submitted separately from 
this PEA. 
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ATTACHMENT C-9.1 
 

Updated Commercial & Industrial Inventories/Inspection 
Information 

(Exhibit A-9.I of LIP) 
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 8/Santa Ana Region

2007-08 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 Brea Canyon Oil Co. Low Once During 
Permit Term

May 4. 2005 (Matt 
Tucker) No violations No

2 Nieto & Sons Trucking, Inc. Low Once During 
Permit Term

4/22/2005 (Matt 
Tucker) No violations No

3 West Newport Oil Co. Low Once During 
Permit Term

5/6/2005 (Matt 
Tucker) No violations No Low Priority

4 Auto Bank Center Low Once During 
Permit Term

5/6/2005 (Matt 
Tucker) No violations No

5 Plants Etc, Inc. (DBA: Architectural 
Pottery) Low Once During 

Permit Term
4/21/2005 (Matt 
Tucker) No violations No

6 Merlex Stucco, Inc. High Annual November 14, 2003 
(Duc Nguyen) No violations No 6/30/2005 (Duc 

Nguyen) No violations No 6/28/06 (Duc 
Nguyen) No violations No 4/5/07 (Duc 

Nguyen) No Violations No

7 R.J. Noble Company High Annual November 13, 2003 
(Grant Sharp) No violations No May 4. 2005 (Matt 

Tucker) No violations No 6/19/06 (Duc 
Nguyen) No violations No 4/4/07 (Duc 

Nguyen)

Housekeeping issues 
noted on inspection 
report

No

8 Olinda Alpha Landfill High Annual

9 Frank R. Bowerman Landfill High Annual

10 John Wayne Airport High Annual

Medium Priority (2003-04 through 2004-05 Reporting Periods)

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD 2006-07 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

2003-04 REPORTING PERIOD

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadhseet 

1 of 2
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 8/Santa Ana Region

2007-08 PEA

Brea Canyon Oil Co.

Nieto & Sons Trucking, Inc.

West Newport Oil Co.

Auto Bank Center

Plants Etc, Inc. (DBA: Architectural 
Pottery)

Merlex Stucco, Inc.

R.J. Noble Company

Olinda Alpha Landfill

Frank R. Bowerman Landfill

John Wayne Airport

BUSINESS NAME DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1311 None 0 1531 Brea Canyon Rd. Brea 
Unincorp. 21039 Don Bradford 714-529-

3242
San Gabriel 
River/Coyote Creek

4212 None 0 1281 Brea Canyon Rd. Brea 
Unincorp. 1026 Steve Nieto 714-990-

6855
San Gabriel 
River/Coyote Creek

1311 None 0 1080 17th St. Costa Mesa 
Unincorp. 0 Tom 

McCLoskey
949-631-
1100 Newport Bay

3711 None 0 8391 Bolsa Ave. Midway City 
Unincorp. 2400 Tom Do 714-898-

2880
Anaheim Bay/ 
Huntington Harbor

3272 None 0 15161 Van Buren St. Midway City 
Unincorp. 17000 Mike Hall 714-895-

3359
Anaheim Bay/ 
Huntington Harbor

June 26, 2008 (James 
Fortuna) No violations No 3299 830S012070 0 2911 Orange Olive Rd. Olive 

Unincorp. 30000 Nick Brown 714-637-
1700 Santa Ana River

May 28, 2008 
(Christine Hanson) No violations No 2951 830S002062 80.0 Acres 15505 Lincoln Ave. Olive 

Unincorp. 12200 Ali Solejhou (714)637-
1550 Santa Ana River

12/17/2007 (Christine 
Hanson) No violations No 4953 1942-45 N. Valencia Ave. Brea 

Unincorp. Po Wang 714-528-
0208

San Gabriel 
River/Coyote Creek

12/17/2007 (Christine 
Hanson) No violations No 4953 11002 Bee Canyon Access Rd. Irvine 

Unincorp. Sam Pascual 949-551-
7126 Newport Bay

SARWQCB/ Christine 
Hanson Yes Irvine Newport Bay

STREET_NAMESIC CODE WDID No. SITE SIZE 
(ACRES) STREET_NO

CONTACT 
PHONE 

NUMBER
WATERSHEDSTREET_

TYPE BLDG_UNIT CITY_CODE ZIP BLDG_SQ Ft. FACILITY 
CONTACT

2007-08 REPORTING PERIOD

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadhseet 

2 of 2
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2007-08 PEA

DATE OF 
INSPECTION 

(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 

(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 

(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 

(Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 

(Inspector) 

RESULTS OF FOLLOW-UP INSPECTION DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 

(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

1 Santiago Greenhouse Medium Nurseries and 
greenhouses As Needed 5261 19102 Bond Ave. El Modena Unincorp. 61800 Dave Tursini 714-997-2581 San Gabriel River

2 Romero's Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 700 2501 Whittier Blvd. La Habra Unincorp. 800 Romero Santos 562-694-5807 San Gabriel River

3 Speed Shop USA Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2363 Whittier Blvd. La Habra Unincorp. 2400 Dick Scott 562-690-1506 San Gabriel River

4 Andy K Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7501 15052 Jackson St. Midway City Unincorp. 750 Andy K. 714-893-2100 Huntington Harbor

5 Auto Pro Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 1800 15082 Adams St. Midway City Unincorp. 1800 Dan Tran 714-897-6033 Huntington Harbor

6 Auto World Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8301 Bolsa Ave. Midway City Unincorp. 4000 Ana Trang 714-899-1848 Huntington Harbor

7 BJ Auto Body and Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 3796 15032 Jackson St. Midway City Unincorp. 7500 Khanh Nguyen 714-892-9770 Huntington Harbor

8 Benson Auto Body & Paint, 
Inc. Medium

Automobile and other 
vehicle body repair or 
painting

As Needed 7539 15032 Jackson St. Midway City Unincorp. 7500 Lam Huynh 714-379-7243 Huntington Harbor

9 Bolsa Auto Repair & Smog 
Center Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2000 8331 Bolsa Ave. Midway City Unincorp. 4000 Steve Cong Nguyen 714-903-6004 Huntington Harbor

10 Bolsa Radiator Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 8061 Bolsa Ave. Midway City Unincorp. 3600 Chris Ramirez 714-898-2468 Huntington Harbor

11 Bolsa Smog Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 1000 8301 Bolsa Ave. Midway City Unincorp. 4000 Brown Tran 714-903-9490 Huntington Harbor

12 Bolsa Transmission Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8331 Bolsa Ave. Midway City Unincorp. 4000 Gilbert Loya 714-799-6148 Huntington Harbor

13 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8000 15114 Adams St. Midway City Unincorp. 10000 David Edwards 714-373-6155 Huntington Harbor

14 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2000 15116 Adams St. Midway City Unincorp. 10000 David Edwards 714-373-6155 Huntington Harbor

15 Dealers Detail Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2250 15056 Jackson St. Midway City Unincorp. 2250 Jamal Jazayra 714-894-4255 Huntington Harbor

16 Do's Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 15232 Jackson St. Midway City Unincorp. 714-893-3551 Huntington Harbor

17 Duffy Electric Boat Company Medium
Boat mechanical repair, 
maintenance, fueling, or 
cleaning

As Needed April 15, 2004 (Duc 
Nguyen)

No Issues- BMPs 
effective No Reconnaisance 1/8/07 

(Christine Hanson)
No Issues. BMPs 
effective. No 16732 Pacific Coast Hwy. Sunset Beach Unincorp. 90742 Jaime Ocon 562-592-3028 Huntington Harbor

18 Jake's Automotive Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9999 15062 Adams St. Midway City Unincorp. 1800 Jeffery Jacobson 714-893-6070 Huntington Harbor

19 Jet Performance Automtive 
Center Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 7852 Bolsa Ave. Midway City Unincorp. 5000 Andy Nguyen 714-903-3288 Huntington Harbor

20 KBL Transmissions Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 15092 Adams St. Midway City Unincorp. 2600 Don Nickol 714-698-1466 Huntington Harbor

21 Midas Auto Systems Experts Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 2800 15441 Beach Blvd. Midway City Unincorp. 2800 Pete Kirkbride 714-638-4112 Huntington Harbor

22 Midway Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8451 Bolsa Ave. Midway City Unincorp. 1500 Guy Nguyen or Maggie 
Pham 714-898-3013 Huntington Harbor

23 Midway Collision Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 15111 Van Buren St. Midway City Unincorp. 4000 Luis Surinana 714-895-4303 Huntington Harbor

24 Preferred Plastering Medium Painting and coating As Needed 15132 Jackson St. Midway City Unincorp. 800 John Davis 562-596-9591 Huntington Harbor

25 Pro Mufflers and Brakes Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7549 1000 15142 Beach Blvd. B Midway City Unincorp. 2000 Gabriel Atallah 714-897-1122 Huntington Harbor

26 Quality Service Co., Inc. 
(Service Dept.) Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 15135 Jackson St. Midway City Unincorp. 25000 Cindy Evans 714-934-8095 Huntington Harbor

27 Reliable Transmission 
Service Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 15072 Adams St. Midway City Unincorp. 3000 Angelo Madrigal 714-894-2186 Huntington Harbor

28 Sarkis Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 1500 15142 Beach Blvd. Midway City Unincorp. 5000 Bob Ohanian 714-897-0744 Huntington Harbor

29 S-Class Motors Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 15142 Beach Blvd. A Midway City Unincorp. 1000 Gary Ohanian 714-373-3161 Huntington Harbor

30 Smith Plastering Medium Painting and coating As Needed 1600 15142 Jackson St. Midway City Unincorp. 1600 Roy Shelvey 714-891-2221 Huntington Harbor

31 Terk Auto Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 3000 7852 Bolsa Ave. Midway City Unincorp. 5000 Ken McCormack 714-894-7925 Huntington Harbor

32 Top Quality Auto Center, Inc. Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5531 1200 8331 Bolsa Ave. Midway City Unincorp. 4000 Kahnh Nguyen 714-899-1818 Huntington Harbor

33 24 Hour Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 15635 Lincoln Ave. Olive Unincorp. 6500 Ray Huddleston 714-739-2075 Santa Ana River

34 Rossmoor Arco 81782 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 11171 Los Alamitos Blvd. Rossmoor Unincorp. 800 Ahmad Ali Haeri 562-795-5800 Huntington Harbor

35 Rossmoor Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7542 11031 Los Alamitos Blvd. Rossmoor Unincorp. 3800 Foster Hooper 562-430-4975 Huntington Harbor

36 West Coast Firestone Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 11121 Los Alamitos Blvd. Rossmoor Unincorp. 10000 Mike McQuown 562-430-7559 Huntington Harbor

SIC CODE SQUARE_
FT

STREET_
NO STREET_NAME WATERSHEDAPN

CONTACT 
PHONE 

NUMBER

STREET_
TYPE

BLDG_N
O CITY_CODE ZIP BLDG_SQ 

Ft. FACILITY CONTACT

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2007-08 Reporting Period2006-07 Reporting Period2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 

1 of 2
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2007-08 PEA

DATE OF 
INSPECTION 

(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 

(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 

(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 

(Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 

(Inspector) 

RESULTS OF FOLLOW-UP INSPECTION DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 

(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

SIC CODE SQUARE_
FT

STREET_
NO STREET_NAME WATERSHEDAPN

CONTACT 
PHONE 

NUMBER

STREET_
TYPE

BLDG_N
O CITY_CODE ZIP BLDG_SQ 

Ft. FACILITY CONTACT

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2007-08 Reporting Period2006-07 Reporting Period2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

37 Stop 'N Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed
November 9, 2006 
(James Fortuna) - also 
see PNIR 6219

Addressed issues related 
to washing down front and 
back areas, protecting the 
rear storm drain from an 
exterior hose bib, and 
covering trash lids.

Yes 1/26/07 (James 
Fortuna)

Facility had addressed the previous deficiencies
Trash bins/lids were now covered.  Rear hose 
bib has been capped to protect the storm drain.  
Site is swept instead of being washed down with 
a hose.  Some water accumulation near front 
storm drain due to wind blowing car wash spray 
mist.

7542 16661 Pacific Coast Hwy. Sunset Beach Unincorp. 6300
Sanford L. Simmons 
(owner) / Samuel Martinez 
(on-site contact)

562-493-1850 
(owner) / 714-865-
4601 (on-site 
contact for 
inspections)

Huntington Harbor

38 Sunset Auto Salon Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed April 15, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued No 7542 1200 17145 Pacific Coast Hwy. Sunset Beach Unincorp. 1500 Keri Herrington 562-592-1356 Huntington Harbor

39 Sunset Auto Shop Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 16747 Pacific Coast Hwy. Sunset Beach Unincorp. 1200 562-592-3916 Huntington Harbor

40 Sunset Beach Chevron Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 16621 Pacific Coast Hwy. Sunset Beach Unincorp. 552 Mason Ettinger 562-592-1970 Huntington Harbor

41 Santa Ana Country Club Medium
Golf courses, parks and 
other recreational 
areas/facilities

As Needed May 6, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued No 20382 Newport Blvd. Santa Ana Hts. 

Unincorp. David Zahrte 714-545-8235 Newport Bay

42 ARCO #192 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 2100 Bristol St. Santa Ana Hts. 
Unincorp. 720 Richard Taylor 949-756-1731 Newport Bay

43 Shell Service Station 
#136052 Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 1512 Bristol St. Santa Ana Hts. 
Unincorp. 1000 Hashim Sayeed 714-436-0226 Newport Bay

44 UNOCAL #5372 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 4650 19851 Esperanza Rd. Yorba Linda Unincorp. 5000 Keith Davis 714-701-9431 Santa Ana River

45 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed 2601 Valencia Ave. Brea Uninorp. 714-528-0761 San Gabriel River

46 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed 783 1281 Brea Canyon Rd. Brea Uninorp. 1026 Todd L. Brooker 714-990-5553 San Gabriel River

47 Cal-Native Plants, LLC Medium Nurseries and 
greenhouses As Needed 37 Acres 26986 Baker Canyon Rd. Silverado Unincorp. 92676 Dan Dulac 714-649-2524 Santa Ana River

November 9, 
2005 (Christine 
Hanson)

Uncovered bins and piles of 
manure. Drainage pipe from 
horse stall discharges to 
Aliso Creek. Wash downs 
located next to creek.

May 9, 2006 
(Christine 
Hanson)

Water still turned on at wash 
down rack #1. Still needs 
improvement with manure 
handling (more dumpsters or 
more frequent pickups).

49 Newport Dunes Waterfront 
Resort (Lease) High

Boat mechanical repair, 
maintenance, fueling, or 
cleaning

As Needed March 30, 2006 
(Christine Hanson)

Addressed boat 
washing issues with 
staff. BMPs must be 
implemented.

Yes
May 22, 2006 
(Christine 
Hanson)

Staff boat wash area now 
drains to landscape. Signage 
placed at public boat wash 
area.

101 North Bayside Drive Newport Beach 92660 Andrew Theodorou 949-999-3101 (D) Newport Bay

50 Frank's Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9041 Katella Avenue #A Anaheim Unincorp. 92886 (714) 995-7513 Huntington Harbor

51 Meynard Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9041 Katella Avenue #B Anaheim Unincorp. 92886 Marcos Meynard (714) 470-8460 Huntington Harbor

52 Mike's Place Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9051 Katella Avenue Anaheim Unincorp. 92886 Jeff Shuster (714) 828-7800 Huntington Harbor

53 Mother Truckers Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 15002 Beach Blvd. Midway City Unincorp. 92655 John Whiteman (714) 379-9100 Huntington Harbor

48 High

Facilities tributary to 
303(d) water body 
impaired for pollutant 
generated on site

Annually prior to 
storm season

Santiago Ranch Stables 
(Lease) Aliso Creek92676 Dave Edgar 714-649-2697October 6, 2005 

(Christine Hanson) Silverado Unincorp.
Addressed manure 
handling issues with 
staff

Yes

December 20, 
2007 (Christine 
Hanson & Grant 
Sharp) 

November 27, 2007 
(Christine Hanson) Rd.18381 Santiago CanyonAdded to inventory during 2005-06 Reporting Period

Added to inventory during 2005-06 Reporting Period

Improved housekeeping 
and maintenance of 
drainage conveyances. 
More dumpsters or more 
frequent pick-ups required 
for manure management. 
Wash rack at top of hill 
needed additional BMPs. 

Yes

Issues from November 
27th inspection 
addressed. Additional 
BMPs implemented. 
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County of Orange -  Follow-up Inspections of Retail Food Facilities (Following HCA Observation)
Region 8/Santa Ana Region

2007-08 PEA

DATE OF HCA INSPECTION
RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

DATE OF HCA 
INSPECTION RESULTING 

IN OBSERVATION

HCA 
OBSERVATION

DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-UP
INSPECTION

DATE OF HCA 
INSPECTION RESULTING 

IN OBSERVATION
HCA OBSERVATION DATE OF FOLLOW-UP 

INSPECTION (Inspector) 
RESULTS OF FOLLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION RESULTING 

IN OBSERVATION
HCA OBSERVATION DATE OF FOLLOW-UP 

INSPECTION (Inspector) 
RESULTS OF FOLLOW-UP 

INSPECTION

March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste handling
issues with facility November 8, 2005 (HCA) AA64 Maintenance Records: Lack 

of/not current
February 27, 2006 
(Christine Hanson)

Discussed use of maintenance 
records for grease interceptor. 
Manager states they will post 
and use maintenance log.

March 28, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

April 17, 2006 (Christine 
Hanson)

No records available. Trash bins
not covered.Contacted manager
by phone. 

 May 17, 2006 (Christine 
Hanson) - follow up to aboveRecords were available.

Harry's Grill June 8, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

July 26, 2004 (Duc 
Nguyen)

Notice of Non-Compliance 
Issued March 30, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

Does not have grease traps or 
grease interceptor. December 28, 2006 (HCA)

AA61 Observation Condition 
of refuse containers & trash 
bin enclosures

February 6, 2007 (Christine 
Hanson)

Notice of Non-Compliance 
Issued

Harbor House Café March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste handling
issues with facility March 21, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

Does not appear to have grease 
traps or grease interceptor.

December 8, 2004 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

February 2, 2005 (Christine
Hanson)

Waste handling issues 
identified 

April 19, 2005 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

May 18, 2005 (Duc 
Nguyen)

Addressed waste handling 
issues with facility; Notice of 
Non-Compliance issued

Captain Jack's

Harpoon Harry's

King Neptune's Seafood

Pancho Frijoles March 21, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

May 17, 2006 (Christine 
Hanson)

Does not appear to have grease 
traps or grease interceptor. December 21, 2006 (HCA) AA64 Maintenance Records: 

Lack of/not current
February 6, 2007 (Christine 
Hanson)

No records available for 
rendered grease pick up 
required by HCA

El Pollo Loco NA NA Response to complaint May 
2, 2006 (Christine Hanson)

Evidence of irrigation water 
filling sump drain 
(overwatering).

Roman Cucina December 5, 2006 (HCA) AA64 Maintenance Records: 
Lack of/not current

February 6, 2007 (Christine 
Hanson)

No records available for
rendered grease pick up 
required by HCA

Restaurant Kappo Sui January 17, 2007 (HCA)
AA61 Observation Condition 
of refuse containers & trash 
bin enclosures

March 5, 2007 (Christine 
Hanson)

Dirty trash enclosure with 
grease spills. Discussed BMPs.

Tustin Hills Racquet Club January 17, 2007 (HCA)
AA61 Observation Condition 
of refuse containers & trash 
bin enclosures

March 5, 2007 (Christine 
Hanson) No issues observed.

Country Club Donuts

Frescas Mexican grill

Jrs Delicatessen

2003-04 REPORTING PERIOD

BUSINESS NAME

2004-05 REPORTING PERIOD

Jack In The Box

Woody's Diner March 21, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

April 17, 2006 (Christine 
Hanson)

2006-07 REPORTING PERIOD

Does not appear to have grease 
traps or grease interceptor.

2005-06 REPORTING PERIOD
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County of Orange -  Follow-up Inspections of Retail Food Facilities (Following HCA Observation)
Region 8/Santa Ana Region

2007-08 PEA

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

August 15, 2008 (HCA) FC64 Maintenance Records: 
Lack of/not current

Records Letter sent dated 
September 17, 2008. Mario Rodriguez 562-592-1465

16685 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Chris Boosalis 562-592-9500 Huntington Harbor

16341 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Sergio Cueva 562-592-5404 Huntington Harbor

16812 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Sergio Cueva 562-592-5404 Huntington Harbor

16821 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Huntington Harbor

17115 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Huntington Harbor

16635 Pacific Coast Hwy. Ste. A Sunset Beach, 
Unincorp. 90742 Huntington Harbor

18571 East Chapman Avenue Orange (Unincorp - 
Modena) 92869 Esmeralda Duran 714-639-6816 Santa Ana River

16595 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Lucio Perez 562-592-5552 Huntington Harbor

April 30, 2008 (HCA) FC64 Maintenance Records: 
Lack of/not current

Records Letter sent May 20, 
2008 20070 Santa Ana  Avenue Santa Ana Heights 92707 Eiichi Komori 714-429-0141 Newport Bay

11782 Simon Ranch Road Santa Ana Heights 92705 Suzie Delyea 714-544-6950 Newport Bay

April 24, 2008 (HCA) FC64 Maintenance Records: 
Lack of/not current

Records Letter sent May 20, 
2008 20040 Santa Ana Avenue Santa Ana Heights 92707 Heng Sam 

(Owner) 714-731-8229 Newport Bay

April 24, 2008 (HCA) FC64 Maintenance Records: 
Lack of/not current

Records Letter sent May 20, 
2008 20060 Santa Ana Avenue Santa Ana Heights 92707 Thomas Ryder 

(Owner) Newport Bay

April 24, 2008 (HCA) FC64 Maintenance Records: 
Lack of/not current

Records Letter sent May 20, 
2008 20048 Santa Ana Avenue Santa Ana Heights 92707

Jose & Eva 
Villalpando 
(Owner)

714-751-2171 Newport Bay

2007- 08 REPORTING PERIOD

STREET_T
YPE BLDG_NO CITY_CODESIC CODE SQUARE_

FT
STREET_N

O STREET_NAME

2008- 09 REPORTING PERIOD

ZIP WATERSHEDBLDG_SQ 
Ft.

FACILITY 
CONTACT

CONTACT 
PHONE NUMBER APN

16371 Pacific Coast Hwy. Sunset Beach, 
Unincorp. Huntington Harbor90742 Adrian Sapiens 562-592-2134

Sunset Beach, 
Unincorp. Huntington HarborHwy. 90742

Reneire Caceres 562-480-5787

Pacific Coast 17243
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 9/San Diego Region

2007-08 PEA

DATE OF INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 

(Inspector) 

RESULTS OF 
FOLLOW-UP  
INSPECTION

DATE OF INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP  
INSPECTION

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 Catalina Pacific Concrete High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant Sharp) No Violations No 6/22/06 (James 

Fortuna) No violations No 4/6/07 (James 
Fortuna) No violations No

2 Quest Diagnostics Low As Needed February 3, 2004 (Grant 
Sharp) No Violations No N/A N/A

3 Olsen Pavingstone, Inc. Low As Needed January 28, 2004 (Grant 
Sharp) No Violations No N/A N/A

4
Oglebay Norton Industrial Sand,
Inc. dba Carmeuse Industrial 
Sands

High Annual February 6, 2004 (Grant 
Sharp) No Violations No N/A N/A 7/6/2005 (Grant Sharp) No Violations No 6/22/06 (James 

Fortuna) No violations No 4/4/07 (James 
Fortuna) No violations No

5 Cemex, Inc. High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant Sharp) Better tracking controls 

needed at two driveways No 6/22/06 (James 
Fortuna)

No violations 
(Improved 
Tracking 
Controls)

No 4/4/07 (James 
Fortuna) No violations No

6 CR& R High Annual January 27, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/29/2005 (Christine 

Hanson/Grant Sharp)
No SWPPP on site, stains 
in parking lot No

May 25, 2006 
(Christine 
Hanson)

No SWPPP on 
site. Parking lot 
required clean 
up. 

Yes June 15, 2006 
(Christine Hanson)

Confirmed that 
they had a 
SWPPP

April 4, 2007 
(Christine Hanson)

No violations (Minor 
problem with excessive 
irrigation, will adjust 
controls) 

No

7 Ewles Materials- San Juan 
Capistrano High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 4/5/07 (Duc Nguyen) No Violations No

8 Northrop Grumman Capistrano 
Test Site Low As Needed February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A

9 Tierra Verde Industries (La Pata
Greenwaste) High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/5/06 (Duc 
Nguyen) No Violations No 4/2/07 (Duc Nguyen) No Violations No

10 Prima Deshecha Landfill High Annual February 3, 2004 (Duc 
Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 

Nguyen) No Violations No 4/3/07 (Duc Nguyen) No Violations No

11 Santa Margarita Water District, 
Chiquita Water Plant High Annual February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 4/5/07 (Duc Nguyen) No Violations No

12 Dana Point Shipyard (Industrial) High Annual November 13, 2003 (Duc 
Nguyen)

Additional BMPs 
Needed Yes

December 10, 2003 
(Duc Nguyen, Grant 
Sharp)

No Violations 4/21/2005 (SDRWQCB) No Violations No 5/31/06 (Duc 
Nguyen) No Violations No 4/02/07 (Duc Nguyen) No Violations No

BUSINESS NAME  INSPECTION 
FREQUENCYPRIORITY

2003-04 REPORTING PERIOD 2006-07 REPORTING PERIOD2005-06 REPORTING PERIOD2004-05 REPORTING PERIOD
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 9/San Diego Region

2007-08 PEA

Catalina Pacific Concrete

Quest Diagnostics

Olsen Pavingstone, Inc.

Oglebay Norton Industrial Sand,
Inc. dba Carmeuse Industrial 
Sands

Cemex, Inc.

CR& R

Ewles Materials- San Juan 
Capistrano

Northrop Grumman Capistrano 
Test Site

Tierra Verde Industries (La Pata
Greenwaste)

Prima Deshecha Landfill

Santa Margarita Water District, 
Chiquita Water Plant

Dana Point Shipyard (Industrial)

BUSINESS NAME DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

6/6/08 (James 
Fortuna) No violations No 3273 930I006261 5 31511 Ortega Hwy. Ortega Highway 

Unincorporated 92675 Tim Kayes / Brian D. 
Power 626-691-2284 San Juan Creek

6/16/08 (Duc 
Nguyen) No violations No Unknown None 33608 Ortega Hwy. Ortega Highway 

Unincorporated 92675 Eddy Martin 949-728-4574 San Juan Creek

6/24/08 (James 
Fortuna) No violations No 3271 None 31511 Ortega Hwy. Ortega Highway 

Unincorporated 92675 Ole Hjorth-Olsen / Pernille 
Olsen 949-728-0415 San Juan Creek

6/6/08 (James 
Fortuna) No violations No 1446 930I000990 1173 31302 Ortega Hwy. Ortega Highway 

Unincorporated 92675 Patricia Smith 949-728-0171 
x329 San Juan Creek

6/24/08 (James 
Fortuna) No violations No 3273 930I013411 3.68 31601 Ortega Hwy. Ortega Highway 

Unincorporated 92675 Bill Vondenichar 949-678-5372 San Juan Creek

6/10/08 (Christine 
Hanson) No violations No 4214 930I014441 6 31641 Ortega Hwy. Ortega Highway 

Unincorporated 92675 877-728-0446 San Juan Creek

6/17/08 (Duc 
Nguyen) No violations No 3281 930I011101 2 32501 Ortega Hwy. Ortega Highway 

Unincorporated 92675 Chris Hanson 949-728-0436 San Juan Creek

6/16/08 (Duc 
Nguyen) No violations No 8734 33000 Pico Ave. San Clemente 

Unincorporated Rick Asher 949-361-7106 San Mateo Creek

5/15/08 (Christine 
Hanson) No violations No 2875 930I014449 10 31748 La Pata Ave.

San Juan 
Capistrano 
Unincorporated

92650 Christy McAllister 949-728-0401 San Juan Creek

6/16/08 (Duc 
Nguyen) No violations No 4953 930I005260 1530 32250 La Pata Ave.

San Juan 
Capistrano 
Unincorporated

92650 David Wong (949)728-3047 San Clemente 
Coastal Streams

6/16/08 (Duc 
Nguyen) No violations No 4952 930I005771 60 28793 Ortega Hwy. Ortega Highway 

Unincorporated 92675 Tracy Wallace (949) 459-6678 San Juan Creek

6/23/08 (Duc 
Nguyen) No violations No 3732 CA0109313 34671 Puerto Pl. Dana Point 

Harbor 92629 Cathy Cope 949-661-1313 Dana Point Coastal 
Streams

SITE SIZE 
(ACRES) STREET_NO STREET_NAME WATERSHEDSTREET_T

YPE
BLDG_UNI

T CITY_CODE ZIP CONTACT 
PHONE NUMBER

2007-08 REPORTING PERIOD

BLDG_SQ Ft. FACILITY CONTACTSIC CODE WDID No.
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2007-08 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

1 Color Spot Nurseries High Nurseries and 
greenhouses N As Needed May 31, 2006 

(Christine Hanson)

Overall good. Requires 
some secondary 
containment for oil.

No

2 DM Color Express, Inc. (Nursery) High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
In process of moving to 
San Juan Capistrano. No

3 Norman's Nursery, Inc. High Nurseries and 
greenhouses N As Needed June 19, 2006 

(Christine Hanson)
No issues. Good 
irrigation practices. No

4 O'Connell Landscape Maintenance High Landscaping (and 
hardscape installations) N As Needed June 15, 2006 

(Christine Hanson) No issues. No

5 Sakaida Nursery High Nurseries and 
greenhouses N As Needed June 12, 2006 

(Christine Hanson)
Most nursery irrigation 
water infiltrates. No

6 Tree of Life Nursery High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
No issues.  Exccellent 
BMP implementation. No

7 TY Nursery High Nurseries and 
greenhouses N As Needed June 8, 2006 

(Christine Hanson)

Requires secondary 
containment in several 
areas.

No

8 Lake Forest Golf & Practice Center 
(Lease) High

Golf courses, parks and 
other recreational 
areas/facilities

N As Needed April 4, 2006 
(Christine Hanson)

Illegal discharge. Told to 
immediately stop all 
discharge to Aliso 
Creek.ACO issued April 
20, 2006

Yes April 20, 2006 
(Christine Hanson)

Discharging to retarding 
basin for infiltration on 
interim basis. Preparing 
plans for structural BMP. 
Full inspection conducted. 
Issues with maintenance 
yard to be addressed.

9 Oaks/Blenheim Exhibition High N May 1, 2006 (Christine
Hanson)

Wash rack drainage 
must be improved. Other 
issues.

No

10 Genesis Growers LLC High Nurseries and 
greenhouses N May 18, 2006 

(Christine Hanson)
In process of moving. No 
issues noted. No

11 Miramar Wholesale Nurseries High Nurseries and 
greenhouses

N May 18, 2006 
(Christine Hanson)

Over irrigation, 
discharging to highway. 
Moving by Oct. 1, 2006.

No

12 Arco AM/PM #6550 High Retail or wholesale 
fueling Y As Needed

11/28/05 Christine 
Hanson (HCA Follow-
Up)

Uncovered trash bin. 
Store hazardous waste 
there for pick up. Trench 
drain in front of trash 
enclosure.

No

13 Mobil Service Station High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna)

Adjust landscape 
sprinklers to reduce any 
excess runoff.  Cleanup 
trash near storm drains.

No

14 Coto de Caza Golf & Raquet Club High
Golf courses, parks and 
other recreational 
areas/facilities

Y As Needed 5/31/2006 (Duc 
Nguyen)

ACO issued for in 
adequate 
implementation of bmps

No

15 Las Flores Chevron High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna) No Violations No

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY      

Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2007-08 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY      

Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

16 Cook's Corner Restaurant High Eating or drinking 
establishments Y As Needed

17 Baskin-Robbins Ice Cream High Eating or drinking 
establishments Y As Needed

18 Bothers West Bistro High Eating or drinking 
establishments Y As Needed

19 Bruegger's Bagels/Haagen Daz High Eating or drinking 
establishments Y As Needed

20 Burger King High Eating or drinking 
establishments Y As Needed

21 Jack In The Box  #3387 High Eating or drinking 
establishments Y As Needed

22 Jalapeno's Mexican Food High Eating or drinking 
establishments Y As Needed

23 Kanpai Sushi High Eating or drinking 
establishments Y As Needed

24 Lamppost Pizza High Eating or drinking 
establishments Y As Needed

25 McDonald's of Ladera Ranch High Eating or drinking 
establishments Y As Needed

26 Mesa Food & Liquor High Eating or drinking 
establishments Y As Needed

27 Panda Express High Eating or drinking 
establishments Y As Needed

28 Pick Up Stix High Eating or drinking 
establishments Y As Needed

29 Pizza Hut #705060 High Eating or drinking 
establishments Y As Needed

30 Quikwok High Eating or drinking 
establishments Y As Needed

31 Senor Licos Mexican Restaurant High Eating or drinking 
establishments Y As Needed

32 Starbucks Coffee High Eating or drinking 
establishments Y As Needed

33 Subway Sandwiches High Eating or drinking 
establishments Y As Needed

34 Taco Bell High Eating or drinking 
establishments Y As Needed

35 Taco Mesa High Eating or drinking 
establishments Y As Needed

36 Togo's High Eating or drinking 
establishments Y As Needed

37 Trabuco Oaks Steakhouse High Eating or drinking 
establishments Y As Needed

38 KFC #Y305-001 High Eating or drinking 
establishments Y As Needed

39 Coto General Store High Eating or drinking 
establishments Y As Needed

40 Jack in the Box #3270 - Trabuco High Eating or drinking 
establishments Y As Needed

41 Newport Rib at Ladera Ranch High Eating or drinking 
establishments Y As Needed

42 Pavilions High Eating or drinking 
establishments Y As Needed

43 Z Pizza High Eating or drinking 
establishments Y As Needed

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Fa
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2007-08 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY      

Y/N

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

44 St. Michael's Seminary High Eating or drinking 
establishments Y As Needed

45 Maggie Moos Ice Cream &  Treatory High Eating or drinking 
establishments Y As Needed

46 Rose Canyon Cantina High Eating or drinking 
establishments Y As Needed

47 Pacific Whey Café High Eating or drinking 
establishments

Y
As Needed

48 Beachfire Bar and Grill High Eating or drinking 
establishments

Y
As Needed

49 Picante Mariscos High Eating or drinking 
establishments

Y
As Needed

50 Infusion Restaurant & Bar High Eating or drinking 
establishments

Y
As Needed

51 Roma D' Italia High Eating or drinking 
establishments

Y
As Needed

52 Rancho Capistrano High Eating or drinking 
establishments Y As Needed

53 Bamboo Bamboo Oriental Kitchen High Eating or drinking 
establishments Y As Needed

54 Swirlz Frozen Yogurt High Eating or drinking 
establishments

Y As Needed

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Fa
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2007-08 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

5199 0 31101 Ortega Hwy. Ortega Highway 
Unincorporated 92675 0 12000 Jim Hessler 949-728-0777 125-161-11 San Juan Creek

782 29001 Ortega Hwy. Ortega Highway 
Unincorporated 92675 0 Sal Gonzalez 949-496-9356 San Juan Creek

5193 1500 20177 Meadow Ridge Dr. Trabuco Canyon 92679 0 2000 Primo Serrano 949-858-0588 San Juan Creek

0 31821 Ortega Hwy. Ortega Highway 
Unincorporated 0 100 Jim Montanez 949-728-0610 San Juan Creek

5193 0 31971 Trabuco Canyon Rd. Trabuco Canyon 92678 0 4800 Tadashi Sakaida 949-858-0255 842-071-10 San Juan Creek

100 0 33201 Ortega Hwy. Ortega Highway 
Unincorporated 0 500 Jeff Bohn 949-728-0685 San Juan Creek

5261 0 31761 Trabuco Canyon Rd. Trabuco Canyon 92678 0 4000 Alfonso Ramos 949-858-0202 842-071-09 San Juan Creek

23308 Cherry Avenue Lake Forest 92630 Ryan Saturday 949-859-1455 Aliso Creek

28801 San Juan Creek Rd. San Juan 
Capistrano 92675 Walter Navas 949-443-1846 San Juan Creek

29001 Ortega Hwy. Ortega Highway 
Unincorporated Tom Taggart 949-240-0681 San Juan Creek

Ortega Hwy. Ortega Highway 
Unincorporated Amy Carrillo 949-728-1428 San Juan Creek

27402 Antonio Pkwy. Ladera Ranch 92694 Priscilla 
Sangalang 949-364-5048 San Juan Creek

5541 0 27702 Crown Valley Pkwy. Ladera Ranch 92691 0 56755 Jorge Jimenez 949-364-6068 759-351-06 San Juan Creek

7992 0 25291 Vista Del Verde A Trabuco Canyon 92679 0 22000 Bob Blalock 949-858-2775 778-041-19 San Juan Creek

0 28632 Oso Pkwy. Las Flores 92688 0 2365 Layard Austin 949-888-1341 782-631-03 San Juan Creek

WATERSHEDAPN
CONTACT 

PHONE 
NUMBER

FACILITY 
CONTACT

BLDG_S
Q Ft.

SQUARE 
FTZIPCITY_CODEBLDG_

NO
SQUARE_

FTSIC CODE STREET_T
YPESTREET_NAMESTREET_DIR

ECTIONSTREET_NO

2007-08 REPORTING PERIOD2006-07 REPORTING PERIOD
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2007-08 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

WATERSHEDAPN
CONTACT 

PHONE 
NUMBER

FACILITY 
CONTACT

BLDG_S
Q Ft.

SQUARE 
FTZIPCITY_CODEBLDG_

NO
SQUARE_

FTSIC CODE STREET_T
YPESTREET_NAMESTREET_DIR

ECTIONSTREET_NO

2007-08 REPORTING PERIOD2006-07 REPORTING PERIOD

0 19122 Live Oak Canyon Rd. Trabuco Canyon 92679 1890 1890 Frank Deluna 949-858-0266 Aliso Creek

27642 Antonio Pkwy. Ladera Ranch 92694 Carol Muggen (949) 939-8018 
(cell) San Juan Creek

28562 Oso Pkwy. Las Flores 0 Rich Sherwood 949-589-8000 782-631-05 San Juan Creek

27702 Crown Valley Pkwy. F-3 Ladera Ranch 92691 0 Michael Gorey 949-347-2470 759-351-01 San Juan Creek

0 27702 Crown Valley Pkwy. G Ladera Ranch 92691 0 3000 Avinha Singal 949-347-1200 759-351-02 San Juan Creek

2817 28592 Oso Pkwy. Las Flores 92688 2817 2817 Alfred Diaz 949-766-5980 782-631-02 San Juan Creek

27602 Antonio Pkwy. Ladera Ranch 92694 Victor Gonzalez (949)364-5614 San Juan Creek

27742 Antonio Pkwy. K-6 Ladera Ranch 92694 Kathy Fung (949) 429-2772 San Juan Creek

4080 27702 Crown Valley Pkwy. E Ladera Ranch 92675 4080 7370 Don Rutolo 949-388-7260 759-351-03 San Juan Creek

27612 Antonio Pkwy. Ladera Ranch 92694 San Juan Creek

28562 Oso Pkwy. Las Flores 92688 Phil B. Adams 949-858-8156 San Juan Creek

27602 Antonio Pkwy. G-3 Ladera Ranch 92694 Michelle Ton 949-365-0291 San Juan Creek

0 28562 Oso Pkwy. Las Flores 92688 0 1680 James Ortiz 949-858-8158 782-631-05 San Juan Creek

27642 Antonio Pkwy. H-3 Ladera Ranch 92694 San Juan Creek

27702 Crown Valley Pkwy. E-3 Ladera Ranch 92694 Heego Ro 949-365-8777 San Juan Creek

2500 20722 Rose Canyon Rd. Trabuco Canyon 92678 4000 4000 Federico Miranda 949-858-0724 842-081-17 San Juan Creek

1000 27702 Crown Valley Pkwy. E-4 Ladera Ranch 92691 0 6500 Robert Herrman 949-837-8434 759-351-08 San Juan Creek

27642 Antonio Pkwy. H-2 Ladera Ranch 92694 San Juan Creek

0 28532 Oso Pkwy. Las Flores 0 1900 Guillermo 949-888-8155 782-631-01 San Juan Creek

0 27702 Crown Valley Pkwy. F Ladera Ranch 0 2050 949-364-1957 759-351-05 San Juan Creek

27702 Crown Valley Pkwy. F-2 Ladera Ranch 92691 0 759-351-09 San Juan Creek

0 20782 Trabuco Oaks Dr. Trabuco Canyon 92678 3000 3000 Kim Varden 949-586-0722 842-101-57 San Juan Creek

27622 Antonio Pkwy. Ladera Ranch 92694 Daniel Flores 949-364-2982 San Juan Creek

San Juan Creek

San Juan Creek

27742 Antonio Pkwy K-7 Ladera Ranch 92694 Jerry Marroquin 949-364-9111 San Juan Creek

San Juan Creek

25672 Crown Valley Pkwy G-4 Ladera Ranch 92694 Adam Noya 949-347-8999 San Juan Creek

acility Follow-up Inspections Spreadsheet for information on inspections resulting in stormwater observations.
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2007-08 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

WATERSHEDAPN
CONTACT 

PHONE 
NUMBER

FACILITY 
CONTACT

BLDG_S
Q Ft.

SQUARE 
FTZIPCITY_CODEBLDG_

NO
SQUARE_

FTSIC CODE STREET_T
YPESTREET_NAMESTREET_DIR

ECTIONSTREET_NO

2007-08 REPORTING PERIOD2006-07 REPORTING PERIOD

San Juan Creek

25672 Crown Valley Pkwy G-5 Ladera Ranch 92694 San Juan Creek

20722 Rose Canyon Rd. Trabuco Canyon 92678 San Juan Creek

Crown Valley Pkwy Ladera Ranch Edgar Pichardo 949-542-7744 San Juan Creek

25682 Crown Valley Pkwy Ladera Ranch Chris Johnston 949-542-7700 San Juan Creek

San Juan Creek

San Juan Creek

San Juan Creek

29251 Camino Capistrano San Juan 
Capistrano 92675 Adrian Lermas 310-995-0353 San Juan Creek

27702 Crown Valley Pkwy. E-3 Ladera Ranch 92694 San Juan Creek

1501 Corporate Dr. B-5 Ladera Ranch 92694 Charlotte Van 
Rensselaer 949-274-0329 San Juan Creek

acility Follow-up Inspections Spreadsheet for information on inspections resulting in stormwater observations.
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2007-08 PEA

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

1 Quikwok May 10, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

July 20, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued

August 19, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Issues addressed. N/A N/A August 8, 2005 
(HCA)

AA64 Maintenance 
Records: Lack of/not 
Current and AA61

10/24/2006 
(Christine Hanson)

Maintenance records were 
available. Observed uncovered 
trash bins. Will contact 
management company.

N/A

2 Jalapeno's 
Mexican Food

August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued

N/A N/A April 13, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current and AA61

June 5, 2006 
(Christine Hanson)

No maintenance log available. 
Rendered grease container 
covered with grease and grease 
spills on pavement. Discussed 
issues with staff.

N/A

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 24, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility

March 31, 2005 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

May 2 & 9, 2005 
(Christine Hanson

After meeting with the General
Manager, issues were 
addressed.

4 Jack In The Box  
#3387

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility

N/A N/A

5 Taco Bell #19895 March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 
(Christine Hanson)

Discussed maintenance 
records, provided log sheet & 
Brochures

N/A N/A

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A

February 6, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

March 30, 2006 
(Christine Hanson)

Trash observed in enclosure, 
grease on concrete surrounding 
rendered grease 55-gal drum. 
Instructed to clean up. Provided 
literature.

N/A

March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 
(Christine Hanson)

May 9, 2005 Discussed 
maintenance records, 
provided log sheet & 
Brochures

N/A N/A

7

City Buffet 
(Formerly Dove 
Canyon 
Steakhouse)

August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Addressed waste handling 
issues with facility

N/A N/A

8 San Giovani August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued N/A N/A

9
Mesa Food & 
Liquor October 29, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A

August 3, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Management comapany 
maintains. Management company 
being sent Notice of Non-
Compliance

N/A

May 15, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 20, 2006 
(Christine Hanson)

Instructed to cover bins, improve 
bagging, & break down boxes. 
Told that no liquid discharge is 
allowed.

N/A

11 Burger King
August 3, 2005 
(HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

October 11, 2005 
(Christine Hanson) Had current records N/A

12
Bruegger's 
Bagels/Haagen 
Daz

August 3, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

States does no cooking/States 
trash bins shared and 
management company maintains

N/A

13 Starbucks Coffee
August 3, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Westar Management comapany 
maintains. Management company 
being sent Notice of Non-
Compliance

N/A

October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 
2005 (Christine 
Hanson)

Grease spills, trash & debris 
observed in trash enclosure. 
Cleaned while staff present. 
Discussed issues with manager.

N/A

March 3, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/Not 
Current

April 18, 2006 
(Christine Hanson)

Common grease interceptor. 
Property Management Company, 
Westar, maintains records.

N/A

10 Lampost Pizza

May 2 & 9, 2005 
(Christine Hanson)

After meeting with the 
General Manager, 
issues were 
addressed.

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

6 Pick Up Stix

BUSINESS 
NAME

3 Las Flores 
Chevron

2003-04 REPORTING PERIOD

14
Newport Rib 
Company at 

Ladera Ranch
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2007-08 PEA

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

BUSINESS 
NAME

2003-04 REPORTING PERIOD

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 
2005 (Christine 
Hanson)

Trash bins open. Manager states 
they have requested third trash 
container.

N/A

March 13, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures.

April 19, 2006 
(James Fortuna)

Trash bins open and shared by 
multiple businesses.  Liquid 
waste/debris on ground from 
neighboring business.  Had bins 
closed and area swept.

N/A

16
ARCO AM/PM 
#6550

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 
2005 (Christine 
Hanson)

Uncovered trash bin. Store 
hazardous waste there for pick up. 
Trench drain in front of trash 
enclosure.

N/A

17 Pavilions #2703
October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 29, 
2005 (Christine 
Hanson)

No problem observed. Trash bins 
closed and enclosure area clean. N/A

November 18, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

February 27, 2006 
(Christine Hanson)

Trash bins uncovered and mops 
drip-drying over storm drain. 
Discussed issues. School will 
cover enclosure and move mop 

N/A

April 21, 2006
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 21, 2006 
(Christine Hanson)

States the trash bin enclosure will 
be covered in the fall before storm 
season.

N/A

19
Coto General 
Store January 10, 2006

AA61 Condition of refuse 
containers & trash bin 
enclosures

February 21, 2006 
(Christine Hanson)

Trash bin closed. Enclosure area 
appears to be storage area for 
miscellaneous and discards. No 
food or general trash noted on 
ground.

N/A

20 KFC #Y305-001
March 30, 2006 
(HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

April 18, 2006 
(Christine Hanson)

Had current records.  Had washed 
down sidewalks. Discussed issues 
with staff.

N/A

21
Pizza Hut # 
705060

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Enclosure does not permit bins to 
open or close properly. Will 
discuss issue with Westar 
Management.

N/A

22
Subway 
Sandwiches -
Antonio Pkwy.

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Trash bin lids open. Can't close 
within enclosure. Will talk to 
Westar.

N/A

23
Panda Express 
#886

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures.  AA64 
Maintenance Records:  
Lack of/not current

April 18, 2006 
(James Fortuna)

Instructed to keep bins closed (1 of
2 open).  No maintenance records -
provided maintenance log sheet 
for grease interceptor.

N/A

24
Maggie Moos Ice 
Cream & Treatery

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(James Fortuna)

Trash bin lids were closed 
following inspection of Z Pizza on 
the same day.  Instructed to keep 
lids closed.

N/A

25 Pacific Whey Café April 13, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 5, 2006 
(Christine Hanson)

Rendered grease container 
covered with grease and grease 
spills on pavement. Staff told to 
wipe up spills and keep container 
clean on outside.

N/A

26
Beachfire Bar and 
Grill May 16, 2006 (HCA)

A61 Condition of Refuse 
Containers & Trash Bin 
Enclosures                 
A63 Improper Methods 
for Spill Cleanup/Hosing 

May 26, 2006 
(Christine Hanson)

Discussed record keeping, trash 
bin maintenance and proper 
cleanup methods

N/A

27
Baskin-Robbins 
Ice Cream

March 30, 2006 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 25, 2006 
(Christine Hanson)

Bags of trash on ground in 
enclosure. Instructed manager to 
have area cleaned up. Provided 
poster and trash enclosure stickers
to manager. 

N/A

28 Rose Canyon 
Cantina

February 7, 2006 
(HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 21, 2006 
(Christine Hanson)

Had receipts for cleaning 
interceptor. Will post maintenance 
log.

N/A

29 Picante Mariscos May 26, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson)

Had current records. N/A

30 Mac Donalds of 
Ladera Ranch

May 31, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson)

Discussed record keeping. Westar 
Mgt. will provide records to tenant 
in future. 

N/A

31 Trabuco Oaks 
Steak House

April 6, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

June 13, 2006 
(Christine Hanson)

Currently has records. N/A

32
Infusion 
Restaurant & Bar June 13, 2006 (HCA)

A61 Condition of Refuse 
Containers & Trash Bin 
Enclosures                 
A64 Maintainance 
Records

July 20, 2006 
(Christine Hanson)

New business, will start 
maintenance log. Discussed trash 
bin maintenance.

N/A

33 Roma D' Italia July 20, 2006 
(Christine Hanson)

New business. Asked by owner to 
inspect & discuss issues.

N/A

34 Rancho 
Capistrano

18
St. Michael's 
Seminary School

15 Z Pizza

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 

2 of 6

0038124



County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2007-08 PEA

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
ADDITIONAL 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

BUSINESS 
NAME

2003-04 REPORTING PERIOD

35 Kanpai Sushi

36
Bamboo Bamboo 
Oriental Kitchen

37 The Beach House

38 Harpoon Henry's

39
Dana West Yacht 
Club

40 Jolly Roger

41 Togo's

42
Swirlz Frozen 
Yogurt

43
Jerry's Wood 
Fired Dogs
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2007-08 PEA

Quikwok

Jalapeno's 
Mexican Food

Jack In The Box  
#3387

Taco Bell #19895

City Buffet 
(Formerly Dove 
Canyon 
Steakhouse)

San Giovani

Mesa Food & 
Liquor

Burger King

Bruegger's 
Bagels/Haagen 
Daz

Starbucks Coffee

Lampost Pizza

Pick Up Stix

BUSINESS 
NAME

Las Flores 
Chevron

Newport Rib 
Company at 

Ladera Ranch

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-
UP INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-
UP INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

27702 Crown 
Valley

Pkwy. E-3 Ladera Ranch 92694 Heego Ro 949-365-8777 San Juan Creek

May 8, 2008 (HCA)
FC61 Refuse 
Containers/Trash Bin 
Enclosures

June 30, 2008 
(Christine Hanson)

Rendered grease 
container covered with 
grease, bins 
uncovered, debris on 
ground. Staff cleaned 
immediately. Shared 

27602 Antonio Pkwy. Ladera Ranch 92694 Victor 
Gonzalez

(949)364-5614 San Juan Creek

July 5, 2006 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 26, 2006 
(Christine Hanson)

No problem observed. Trash 
bins closed and enclosure area 
clean.

N/A April 8, 2008 (HCA)
FC64 Maintenance 
Records: Lack of/not 
current

Records Letter sent 
dated May 20, 2008. 

2817 28592 Oso Pkwy. Las Flores 92688 2817 2817 Alfred Diaz 949-766-5980 782-631-02 San Juan Creek

0 28532 Oso Pkwy. Las Flores 0 1900 Guillermo 949-888-8155 782-631-01 San Juan Creek

May 22, 2008 (HCA)
FC61 Refuse 
Containers/Tras Bin 
Enclosure

June 30, 2008 
(Christine Hanson)

Trash observed in 
enclosure, grease on 
concrete surrounding 
rendered grease 55-gal 
drum. Instructed to 
clean up. Provided 
literature.

31911 Dove 
Canyon 

Dr. Trabuco Canyon 92679 Sohail 
Nakhaie

949-939-9890 San Juan Creek

31931
Dove 
Canyon Dr. Trabuco Canyon 92679

Chris 
Guarascio 949-293-8069 San Juan Creek

28562 Oso Pkwy. Las Flores 92688
Phil B. 
Adams 949-858-8156 San Juan Creek

February 9, 2007 
(HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

April 2, 2007 (Christine 
Hanson)

Met with Westar at facility. 
Westar will cover enclosure and 
has moved rendered grease 
containers to separate area.

N/A

0 27702
Crown 
Valley Pkwy. G Ladera Ranch 92691 0 3000

Avinha 
Singal 949-347-1200 759-351-02 San Juan Creek

27702
Crown 
Valley Pkwy. F-3 Ladera Ranch 92691 0

Michael 
Gorey 949-347-2470 759-351-01 San Juan Creek

October 6, 2006 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

December 7, 2006 
(Christine Hanson)

Uncovered trash bins & grease 
spills observed. Multi-use trash 
bins. Will contact Westar Mgt.

N/A 1000 27702
Crown 
Valley Pkwy. E-4 Ladera Ranch 92691 0 6500

Robert 
Herrman 949-837-8434 759-351-08 San Juan Creek

2008-09 REPORTING PERIOD2007-08 REPORTING PERIOD

Crown 
Valley

Pkwy. E

STREET_DI
RECTION

STREET_
NAME

STREET
_TYPE

BLDG
_NO

Pkwy.

San Juan CreekLadera Ranch 92675 4080 7370 Don Rutolo 949-388-7260 759-351-03

APNBLDG_
SQ Ft.

FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_
FT

STREET_
NO WATERSHED

0 28562 Oso Pkwy. Las Flores

SQUAR
E FTCITY_CODESIC CODE

0 28632 Oso

Raquel 
Mancilla, 
Gen. 
Manager

949-858-337392688 0 1680 782-631-05 San Juan Creek

Las Flores 949-888-1341 782-631-03 San Juan Creek92688 0 2365 Sean Icaza

Ladera Ranch27742 Antonio

2006-07 REPORTING PERIOD

949-364-9111 San Juan Creek92694 Jerry 
Marroquin

Pkwy.

4080 27702

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2007-08 PEA

BUSINESS 
NAME

ARCO AM/PM 
#6550

Pavilions #2703

Coto General 
Store

KFC #Y305-001

Pizza Hut # 
705060

Subway 
Sandwiches -
Antonio Pkwy.

Panda Express 
#886

Maggie Moos Ice 
Cream & Treatery

Pacific Whey Café

Beachfire Bar and 
Grill

Baskin-Robbins 
Ice Cream

Rose Canyon 
Cantina

Picante Mariscos

Mac Donalds of 
Ladera Ranch

Trabuco Oaks 
Steak House

Infusion 
Restaurant & Bar

Roma D' Italia

Rancho 
Capistrano

St. Michael's 
Seminary School

Z Pizza

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-
UP INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-
UP INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

2008-09 REPORTING PERIOD2007-08 REPORTING PERIOD

STREET_DI
RECTION

STREET_
NAME

STREET
_TYPE

BLDG
_NO APNBLDG_

SQ Ft.
FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_
FT

STREET_
NO WATERSHEDSQUAR

E FTCITY_CODESIC CODE

2006-07 REPORTING PERIOD

May 21, 2008 (HCA)
FC61 Refuse 
Containers/Trash Bin 
Encloures

June 30, 2008 
(Christine Hanson)

One of two bins 
uncovered. Discussed 
issues & provided 
literature.

27402 Antonio Pkwy. Ladera Ranch 92694
Priscilla 
Sangalang 949-364-5048 San Juan Creek

25636
Crown 
Valley Pkwy. Ladera Ranch 92694

Richard 
Flores 949-429-5400 San Juan Creek

23472
Vista Del 
Verde Coto De Caza 92679

Maher 
George 949-858-1321 San Juan Creek

27622 Antonio Pkwy. Ladera Ranch 92694 Daniel Flores 949-364-2982 San Juan Creek

27642 Antonio Pkwy. Ladera Ranch 92694
Marcos 
Calderon 949-364-1551 San Juan Creek

May 12, 2008 (HCA)
FC61 Refuse 
Containers/Trash Bin 
Enclosures

June 30, 2008 
(Christine Hanson)

Enclosure clean, one 
bin open but not easily 
closed.

27642 Antonio Pkwy. H2 Ladera Ranch 92694
Marcos 
Calderon 949-364-1551 San Juan Creek

June 11, 2008 (HCA)
FC 61 Refuse 
Containers/Trash Bin 
Enclosure

August 12, 2008 
(Christine Hanson)

No issues, enclosure 
clean. NA 27602 Antonio Pkwy. G-3 Ladera Ranch 92694 Michelle Tan 949-365-0291 San Juan Creek

25672
Crown 
Valley Pkwy. G-5 Ladera Ranch 92694 Patrice Mudd 949-702-3522 San Juan Creek

February 20, 2007 
(HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

April 2, 2007 (Christine 
Hanson)

Discussed with Westar. They 
plan to cover the enclosure. N/A 25672

Crown 
Valley Pkwy. Ladera Ranch 92694

Edgar 
Pichardo 949-542-7744 San Juan Creek

October 12, 2006 
(HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

December 7, 2006 
(Christine Hanson)

Uncovered trash bins & grease 
spills observed. Multi-use trash 
bins. Will contact Westar Mgt.

N/A June 11, 2008 (HCA)
FC64 Maintenance 
Records: Lack of/not 
current

Records letter sent on 
August 21, 2008 25682

Crown 
Valley Pkwy. Ladera Ranch 92694

Chris 
Johnston 949-542-7700 San Juan Creek

27642 Antonio Pkwy. Ladera Ranch 92694
Carol 
Myggen

949-939-8018 
(cell) San Juan Creek

December 12, 2007 
(HCA)

FC64 Maintenance 
Records: Lack of/not 
Current

January 14, 2008 
(Christine Hanson)

Letter sent regarding 
record keeping. Owner 
phoned on 3/12/2008 
stating new grease 
hauler hired and 
records were now 
available.

N/A 20722 Rose 
Canyon

Rd. Trabuco Canyon 92678 John Cox 949-766-6939 San Juan Creek

25606 Crown 
Valley

Pkwy. Ste. 
K2

Ladera Ranch 92694 Matthew 
Morrison

949-364-7100 San Juan Creek

27612 Antonio Pkwy. Ladera Ranch 92694 Ron Hauff 949-364-8500 San Juan Creek

20782 Trabuco 
Oaks

Dr. Trabuco Canyon 92678 Kim Varden 949-586-0722 San Juan Creek

June 2, 2008 (HCA)
FC64 Maintenance 
Records: Lack of/not 
current

Records letter sent on 
August 21, 2008 25612

Crown 
Valley Pkwy. Ladera Ranch 92694

Lonnie 
Shepard 949-364-1100 San Juan Creek

Crown 
Valley

Pkwy. Ladera Ranch 92694 Louie Corea San Juan Creek

August 17, 2006 (HCA)

AA62 Washing 
Mats/Filters/Trash Bins 
into Parking or Street 
Areas

September 26, 2006 
(Christine Hanson)

Discussed issues with contact. 
Will wash mats in grassy area 
in future.

N/A 29251
Camino 
Capistran
o

San Juan 
Capistrano

92675 Adrian 
Lermas

310-995-0353 San Juan Creek

San Juan Creek
Fr. Gregory 
Dick 949-858-0222Silverado 9267619292 El Toro Rd.

92694
Tom or Adam 
Noya 949-347-8999 San Juan Creek

Crown 
Valley Pkwy.

Ste. G-
4 Ladera Ranch25672

County of Orange/Orange County Flood Control District
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2007-08 PEA

BUSINESS 
NAME

Kanpai Sushi

Bamboo Bamboo 
Oriental Kitchen

The Beach House

Harpoon Henry's

Dana West Yacht 
Club

Jolly Roger

Togo's

Swirlz Frozen 
Yogurt

Jerry's Wood 
Fired Dogs

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-
UP INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-
UP INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

2008-09 REPORTING PERIOD2007-08 REPORTING PERIOD

STREET_DI
RECTION

STREET_
NAME

STREET
_TYPE

BLDG
_NO APNBLDG_

SQ Ft.
FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_
FT

STREET_
NO WATERSHEDSQUAR

E FTCITY_CODESIC CODE

2006-07 REPORTING PERIOD

October 16, 2006 
(HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures 
AA63 Improper Methds 
for Spill 
Cleanup/Hosing Area

December 7, 2006 
(Christine Hanson)

Trash bins uncovered. 
Enclosure messy. No evidence 
of hosing down. Instructed 
manager to train staff.

N/A June 6, 2008 (HCA)
FC63 Improper 
Methods spill 
Cleanup/Hosing Area

August 12, 2008 
(Christine Hanson)

Debris outside back 
door; told to clean up 
area.

27742 Antonio Pkwy. K-6 Ladera Ranch 92694 Kathy Fung (949) 429-2772 San Juan Creek

February 9, 2007 
(HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

April 2, 2007 (Christine 
Hanson)

Met with Westar at facility. 
Westar will cover enclosure and 
has moved rendered grease 
containers to separate area.

N/A 27702
Crown 
Valley Pkwy. E-3 Ladera Ranch 92694 San Juan Creek

July 24, 2006 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures 
AA64 Maintenance 
Records: Lack of/not 
Current

N/A 25001 Dana Dr Dana Point 92629 Matt Pike 949-496-7310
Dana Point Coastal 
Streams

April 9, 2007 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

N/A 34555
 Golden 
Lantern Dana Point 92629 11,036 949-493-2933

Dana Point Coastal 
Streams

March 29, 2007 (HCA)

AA62 Washing 
Mats/Filters/Trash Bins 
into Parking or Street 
Areas

N/A 24601 Dana Dr Dana Point 92629 Paul Berkery 949-661-1185
Dana Point Coastal 
Streams

January 22, 2008 
(HCA)

FC-61 NPDES - 
Refuse Containers 

/Trash Bin Enclosure

February 8 & 11, 2008 
(Greg Dean)

Refuse containers were
closed & enclosures 

clean
34661  Golden 

Lantern
Dana Point 92629 6,187 949-496-0855 Dana Point Coastal 

Streams

March 4, 2008 (HCA)
FC-61 NPDES - 
Refuse Containers 
/Trash Bin Enclosure

May 20, 2008 
(Christine Hanson)

Enclosure is roofed. 
Area clean.

27702 Crown 
Valley

Pkwy. Ladera Ranch 92694 Lenny 
Farrugia

949-364-0551 San Juan Creek

April 24, 2008 (HCA)
FC-61 NPDES - 
Refuse Containers 
/Trash Bin Enclosure

May 20, 2008 
(Christine Hanson)

Dumpsters uncovered. 
Shared enclosure 
messy. Discussed 
issues with several 
users.

1501 Corporate Dr. B-5 Ladera Ranch 92694
Charlotte 
Van 
Renssalear

949-274-0329 San Juan Creek

May 8, 2008 (HCA)
Washing 
mat/filter/Trash bin 
Parking/Street

June 30, 2008 
(Christine Hanson)

 Dumpster uncovered, 
trash observed in 
enclosure, grease on 
rendered grease 
container. Instructed to 
clean up. Provided 
literature.NON issued.

1701 Corporate Dr. C-8 Ladera Ranch 92694 Mario Segura 949-364-7080 San Juan Creek

Issues addressed in coordination with Dana Point 
Harbor Department Lease Administration Staff

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2007-08 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector) RESULTS OF  INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

1 HA78H-131M1 Verizon High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson)  Kiosk. No issues. No Cellular Communication 
108-1 Dana Point 92629 Dana Point Coastal 

Streams

2 HA78H-24-003-0002 Arrow Custom Covers High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34463  Golden Lantern Dana Point 92629 351 949-248-9576 Dana Point Coastal 
Streams

3 HA78H-24-003-0003 Art Sea High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34503  Golden Lantern Dana Point 92629 585 Mark Hanson 949-240-2321 Dana Point Coastal 
Streams

4 HA78H-24-003-xxxx Capo Beach Watercraft High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson)  Kiosk. No issues. No Dana Point 92629 949-661-1690 Dana Point Coastal 
Streams

5 HA78H-24-02-xx Catalina Explorer High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34671 Puerto Pl Dana Point 92629 949-492-5308 Dana Point Coastal 
Streams

6 HA78H-24-003-xxxx Catalina Express High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No.  Golden Lantern Dana Point 92629 800-481-3470 Dana Point Coastal 
Streams

7 HA78H-24-003-0005 Catalina Seashell 
Company High

Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No. 34511  Golden Lantern Dana Point 92629 680 Robert Schultz and 
Georgette Schultz 949-487-0013 Dana Point Coastal 

Streams

8 HA78H-24-06-xx Dana Harbor Yacht Sales /
Charters High

Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No. 34571  Golden Lantern Dana Point 92629 949-493-2011 Dana Point Coastal 
Streams

9 HA78H-24-06-xx Dana Island Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34451 Casitas Pl Dana Point 92629 949-248-7400 Dana Point Coastal 
Streams

10 HA78H-24-02-xx Dana Point Jet Ski High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34671 Puerto Pl Dana Point 92629 Jeff Magnan 949-661-4947 Dana Point Coastal 
Streams

11 HA78H-24-06-10 Dana Point Marina 
Company High

Marinas
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34555 Casitas Pl Dana Point 92629 Doug Whitlock mgr 949-496-6137 Dana Point Coastal 
Streams

12 HA78H-24-003-xxxx Dana Wharf Sportfishing High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34675  Golden Lantern Dana Point 92629 Don Hansen 949-496-5794 Dana Point Coastal 
Streams

13 HA78H-24-06-xx Sun Country High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34553 Casitas Pl Dana Point 92629 949-488-3640 Dana Point Coastal 
Streams

14 HA78H-24-003-0011 Downstairs Store High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34525  Golden Lantern Dana Point 92629 1,004 Christine O'Brien 949-496-1424 Dana Point Coastal 
Streams

15 HA78H-24-20-xx Dream Catcher Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues 24450 Dana Point Harbor Dr Dana Point 92629 Ray Danet 949-248-7100 Dana Point Coastal 
Streams

16 HA78H-24-03, 03.11, 
4.02 Embarcadero Marina High

Marinas
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34501 Embarcadero Pl Dana Point 92629 Brian Dunn 949-496-6177 Dana Point Coastal 
Streams

17 HA78H-24-003-xxxx Beyond the Sea High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34673  Golden Lantern Dana Point 92629 846 Dana Point Coastal 
Streams

18 HA78H-24-003-0012 Gift Chateau High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34507  Golden Lantern Dana Point 92629 1,397 Mark Hanson 949-493-9811 Dana Point Coastal 
Streams

19 HA78H-24-003-0013 Golden Galleon Boutique High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34677  Golden Lantern Dana Point 92629 1,322 949-493-8521 Dana Point Coastal 
Streams

20 HA78H-24-20-xx Dream Catcher Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24450 Dana Point Harbor Dr Dana Point 92629 Dick Beauchamp 949-851-8087 Dana Point Coastal 
Streams

21 HA78H-24-003-0014 Momilanis High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34671  Golden Lantern Dana Point 92629 695 Kristin Hanscom 949-661-8300 Dana Point Coastal 
Streams

22 HA78H-24-003-0017 J&I Salon High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34483  Golden Lantern Dana Point 92629 1,138 Joanna Giangardella and 
Rene Churchill 949-493-1572 Dana Point Coastal 

Streams

23 HA78H-24-003-0018 JW Jewelry High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34515  Golden Lantern Dana Point 92629 570 Jerry Heath 949-493-8822 Dana Point Coastal 
Streams

24 HA78H-24-06-xx Lemest Yacht Sales High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24703 Dana Dr Dana Point 92629 949-496-4933 Dana Point Coastal 
Streams

25 HA78H-24-06-xx Marine Tech High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24705 Dana Dr Dana Point 92629 Dana Point Coastal 
Streams

26 HA78H-24-003-xxxx Mello Brothers Live Bait 
Barge High

Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed June 19, 2007 (Christine 

Hanson)
Secondary containment required for 
chemicals, oil & Cleaners. No 34675  Golden Lantern Dana Point 92629 949-366-2460 Dana Point Coastal 

Streams

27 HA78H-24-22-xx Noel Canvas & Upholstery High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24401 Dana Dr Dana Point 92629 949-487-9128 Dana Point Coastal 
Streams

28 HA78H-24-003-0022 Woody Hut High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34493  Golden Lantern Dana Point 92629 596 Judy Gudeman 949-443-1072 Dana Point Coastal 
Streams

29 HA78H-24-003-0023 Raj Parfumerie High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34487  Golden Lantern Dana Point 92629 543 Sudhir Sutaria and Meena 
Sudhir Sutaria 949-489-2962 Dana Point Coastal 

Streams

30 HA78H-24-003-0025 Sea Styles High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34485  Golden Lantern Dana Point 92629 1,497 Mary and Richard Palys 949-661-9262 Dana Point Coastal 
Streams

31 HA78H-24-20-xx Ship to Shore Insurance High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24450 Dana Point Harbor Dr Dana Point 92629 Patsy Hadlich 949-443-2733 Dana Point Coastal 
Streams

2006-07 REPORTING PERIOD2005-06 REPORTING PERIOD

SIC CODE SQUARE_
FT

2007-08 REPORTING PERIOD

BLDG_
NO

BLDG_S
Q Ft.

SQUARE 
FT

STREET_
NO STREET_NAME STREET_T

YPE CITY_CODE ZIP WATERSHEDAPNCONTACT PHONE 
NUMBERFACILITY CONTACTID NO. BUSINESS NAME PRIORITY  INSPECTION 

FREQUENCY

RETAIL 
FOOD 

FACILITY    
Y/N

PERMIT INVENTORY 
CATEGORY

2003-04 REPORTING PERIOD 2004-05  REPORTING PERIOD

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 

1 of 2

0038129



County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2007-08 PEA
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32 HA78H-130M13 (new business soon) High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No Dana Point Swim Beach Dana Point 92629 Doug Schwartz Dana Point Coastal 
Streams

33 HA78H-24-003-0001 The Alley Cat High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34491  Golden Lantern Dana Point 92629 635 Gabrielle Bassman 949-493-4309 Dana Point Coastal 
Streams

34 HA78H-24-003-0009 The Country Fox High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34481  Golden Lantern Dana Point 92629 920 949-493-4847 Dana Point Coastal 
Streams

35 HA78H-24-003-0028 Top Brass High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34679  Golden Lantern Dana Point 92629 1,140 Jennifer Renziperis 949-496-4140 Dana Point Coastal 
Streams

36 HA78H-24-003-0030 Unique N' Novel High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34663  Golden Lantern Dana Point 92629 213 Linda Wetanson 949-488-0568 Dana Point Coastal 
Streams

37 HA78H-24-003-0031 Upstairs Store High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34505  Golden Lantern Dana Point 92629 705 Anita Moore 949-661-3787 Dana Point Coastal 
Streams

38 HA78H-24-003-xxxx West Marine High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson)
Spill; cleaned up. Will no longer store 
material outside. No 34467  Golden Lantern Dana Point 92629 3,036 949-240-8200 Dana Point Coastal 

Streams

39 HA78H-24-003-0033 Whimsey Hollow High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34509  Golden Lantern Dana Point 92629 1,230 Samson and Theresa 
Friedman 949-496-2431 Dana Point Coastal 

Streams

40 HA78H-24-003-0032 White Pelican Gallery High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34475  Golden Lantern Dana Point 92629 1,185 George and Diana 
Psilopoulos 949-240-1991 Dana Point Coastal 

Streams

41 HA78H-24-01.01 Dana Point Fuel Dock High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson)
Secondary containment and canopy 
required. No 34661 Puerto Pl Dana Point 92629 Ralph Davidson/Dollie Van 

Dixhorn 949-496-6113 Dana Point Coastal 
Streams

42 HA78H-24-23, 23.01 Dana Point Yacht Club High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson) No issues No 24399 Dana Dr Dana Point 92629 Simone Costes 949-496-2900 Dana Point Coastal 

Streams

43 HA78H-24-20-22 Dana West Marina High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson) No issues No 24500 Dana Point Harbor Dr Dana Point 92629 Eric Leslie 949-493-6222 Dana Point Coastal 

Streams

44 HA78H-24-20-xx Dana West Yacht Club High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson)

Needs cover/secondary containment 
for rendered grease drum. No 24601 Dana Dr Dana Point 92629 Paul Berkery 949-661-1185 Dana Point Coastal 

Streams

45 HA78H-24-20-xx Aventura Sailing Assn High Facilities within/directly adjacent 
or discharging directly to an ESAN As Needed April 9, 2007 (Christine 

Hanson) No issues No 24650 Dana Point Harbor Dr Dana Point 92629 Dave Loesh 949-493-9493 Dana Point Coastal 
Streams

46 HA78H-24-133, 134 Ocean Institute High Facilities within/directly adjacent 
or discharging directly to an ESAN As Needed April 9, 2007 (Christine 

Hanson) No issues No 24200 Dana Point Harbor Dr Dana Point 92629 Dan Gee 949-496-2274 Dana Point Coastal 
Streams

47 HA78H-24-003-0004 Beach Cities Pizza High Eating or drinking establishmentsY As Needed 34473  Golden Lantern Dana Point 92629 1,511 John Miller 949-496-2670 Dana Point Coastal 
Streams

48 HA78H-24-003-0007 Chez Nevine High Eating or drinking establishmentsY As Needed 34489  Golden Lantern Dana Point 92629 467 Nevine Sidhom 949-487-7000 Dana Point Coastal 
Streams

49 HA78H-24-003-0008 Chocolate Soldier High Eating or drinking establishmentsY As Needed 34513  Golden Lantern Dana Point 92629 486 Detra Francis 949-493-4135 Dana Point Coastal 
Streams

50 HA78H-24-003-0006 Coffee Importers High Eating or drinking establishmentsY As Needed 34531  Golden Lantern Dana Point 92629 1,670 James Miller 949-493-7773 Dana Point Coastal 
Streams

51 HA78H-24-08-09 Dana Point Harbor Marina 
Inn High Eating or drinking establishmentsY As Needed 34902 Dana Point Harbor Dr Dana Point 92629 Dave Genteen 949-496-1203 Dana Point Coastal 

Streams

52 HA78H-24-003-xxxx El Torito High Eating or drinking establishmentsY As Needed 34521  Golden Lantern Dana Point 92629 7,142 949-496-6311 Dana Point Coastal 
Streams

53 HA78H-24-003-0010 Gemmell's Restaurant High Eating or drinking establishmentsY As Needed 34471  Golden Lantern Dana Point 92629 2,313
Byron Gemmell, Edwin 
Gemmell, and Mynor 
Gemmell

949-234-0063 Dana Point Coastal 
Streams

54 HA78H-24-003-xxxx Harbor Deli High Eating or drinking establishmentsY As Needed 34667  Golden Lantern Dana Point 92629 1,890 Tommy Cassella 949-496-0424 Dana Point Coastal 
Streams

55 HA78H-24-003-xxxx Harbor Grill High Eating or drinking establishmentsY As Needed 34499  Golden Lantern Dana Point 92629 3,999 John Hicks 949-240-1416 Dana Point Coastal 
Streams

56 HA78H-24-10-xx Harbor Lights Banquet 
Facility High Eating or drinking establishmentsY As Needed 24707 Dana Dr Dana Point 92629 Teri Hall 949-240-0101 Dana Point Coastal 

Streams

57 HA78H-24-003-xxxx Harpoon Henry's High Eating or drinking establishmentsY As Needed 34555  Golden Lantern Dana Point 92629 11,036 949-493-2933 Dana Point Coastal 
Streams

58 HA78H-24-003-xxxx Hava Java High Eating or drinking establishmentsY As Needed 34669  Golden Lantern Dana Point 92629 514 Tommy Cassella 949-248-0156 Dana Point Coastal 
Streams

59 HA78H-24-003-xxxx Jolly Roger High Eating or drinking establishmentsY As Needed 34661  Golden Lantern Dana Point 92629 6,187 949-496-0855 Dana Point Coastal 
Streams

60 HA78H-24-003-0015 Jon's Fish Market High Eating or drinking establishmentsY As Needed 34665  Golden Lantern Dana Point 92629 2,570 Sharon and Jon Mansur 949-496-2807 Dana Point Coastal 
Streams

61 HA78H-24-003-0019 Mille Fleurs High Eating or drinking establishmentsY As Needed 34495  Golden Lantern Dana Point 92629 600 Carol Wilson 949-248-7668 Dana Point Coastal 
Streams

62 HA78H-03 Pier Concession High Eating or drinking establishmentsY As Needed West Cove Pier Dana Point 92629 Paula Hops 949-493-0704 Dana Point Coastal 
Streams

63 HA78H-24-003-0021 Proud Mary's Restaurant High Eating or drinking establishmentsY As Needed 34689  Golden Lantern Dana Point 92629 2,193 949-493-5853 Dana Point Coastal 
Streams

64 HA78H-24-003-0024 Scoop Deck High Eating or drinking establishmentsY As Needed 34535  Golden Lantern Dana Point 92629 2,426 James Miller 949-493-7773 Dana Point Coastal 
Streams

65 HA78H-24-003-0027 Super Stop Liquor High Eating or drinking establishmentsY As Needed 34469  Golden Lantern Dana Point 92629 1,256 Philip Pusey 949-488-7642 Dana Point Coastal 
Streams

66 HA78H-24-11 The Beach House High Eating or drinking establishmentsY As Needed 25001 Dana Dr Dana Point 92629 Matt Pike 949-496-7310 Dana Point Coastal 
Streams

67 HA78H-24-003-0037 The Brig Restaurant High Eating or drinking establishmentsY As Needed 34461  Golden Lantern Dana Point 92629 4,589 Kevin Di Ganci 949-496-9046 Dana Point Coastal 
Streams

68 HA78H-24-003-0029 Turk's High Eating or drinking establishmentsY As Needed 34683  Golden Lantern Dana Point 92629 1,911 Candice Varteresian 949-496-9028 Dana Point Coastal 
Streams

69 HA78H-24-003-xxxx Wind and Sea Restaurant High Eating or drinking establishmentsY As Needed 34699  Golden Lantern Dana Point 92629 11,688 949-496-6500 Dana Point Coastal 
Streams

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections Spreadsheet for information on insepctions resulting in stormwater observations.

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections Spreadsheet for information on insepctions resulting in stormwater observations.
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SECTION C-10, Illegal Discharges/Illicit Connections 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Illegal Discharges/Illicit Connections C-10-1 

C-10.0    ILLEGAL DISCHARGES/ILLICIT CONNECTIONS (ID/IC) 

C-10.1    Introduction (LIP Section A-10.1) 

Since illegal discharges and illicit connections can be significant sources of pollutants for the 
municipal storm drain system, the County’s LIP includes a comprehensive program for 
detecting, responding to, investigating and eliminating these types of discharges/connections 
in an efficient and timely manner.  
 
As described in detail in Section C-2.5 of this PEA, the County utilizes the California  
Stormwater Quality Association (CASQA) method of effectiveness assessment in order to 
demonstrate if program elements, activities, BMPs, etc., are resulting in desired outcomes.  
CASQA identifies six Outcome Levels (See pyramid below) and for each measure the County 
reports, the associated Outcome Level (more than one level may apply) is indicated by a colored 
triangle with a number.   

 

C-10.2   Illegal Discharges 
 
C-10.2.1 Organization Chart 
 
Through an organization chart, Figure A-10.1 of the LIP, the County has identified which 
Departments are responsible for the implementation of this stormwater program element.  The 
County underwent a major reorganization during the 2007-08 reporting period and the LIP has 
been updated to reflect changes. 
 
C-10.2.2 Authorized Inspector Designations  
 
The County’s LIP, Water Quality Ordinance, and Enforcement Consistency Guide (Exhibit 4.I 
of the 2003 DAMP) identify County Authorized Inspectors as those persons designated by the 
Director of OC Public Works (OCPW) to investigate compliance with, detect violations of, and 
take actions pursuant to the Water Quality Ordinance. 
 
A list of County Authorized Inspectors and relevant contact information is provided in the 
following table:  
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2007-08 Summary of County Authorized Inspectors  

Primary Authorized Inspectors 
 

Name Department E-mail Address Phone Number 

Duc Nguyen Duc.Nguyen@rdmd.ocgov.com (714) 955-0676 

James Fortuna James.Fortuna@rdmd.ocgov.com (714) 955-0677 

Grant Sharp Grant.Sharp@rdmd.ocgov.com (714) 955-0674 

Christine Hanson 

OCPW, OC 
Watersheds 

Christine.Hanson@rdmd.ocgov.com (714) 955-0675 

 
Alternate Authorized Inspectors 

 

Name  E-mail Address Phone Number 

Bruce Moore Bruce.Moore@rdmd.ocgov.com (714) 955-0660 

Richard Boon 

OCPW, OC 
Watersheds Richard.Boon@rdmd.ocgov.com (714) 955-0670 

 
C-10.2.3    Detection of Illegal Discharges and Illicit Connections 
 
The County has a number of programs that proactively facilitate the detection of existing 
and/or potential sources of illegal discharges and illicit connections including the following: 

• Municipal Activities (Section A-5 of LIP) – OCPW Operations & Maintenance (O&M) 
staff are trained to assist in the identification of illegal discharges and illicit connections 
during their daily activities inspecting/repairing/maintaining public infrastructure 
throughout the County’s jurisdiction. County O&M staff is trained to refer water quality 
problems to the County’s Authorized Inspectors. 

• Public Education (Section A-6 of LIP) –All public education materials distributed 
include the 24 hr. water pollution problem reporting phone number (714/567-6363) and 
the website address for online reporting of pollution and drainage problems: 
http://www.ocwatersheds.com/problems/default.aspx 

• New Development/Significant Redevelopment Program (Section A-7 of LIP) – The 
inspection of projects with approved final Water Quality Management Plans (WQMPs) 
assists with the identification of site-specific post-construction structural best 
management practices that are either not functioning adequately or are not being 
maintained properly. 

• Construction Activities (Section A-8 of LIP) – County building, grading and public 
works inspectors are trained to assist with the identification of illegal discharges from 
construction sites. 
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• Existing Development Programs (Section A-9 of LIP) – County Authorized Inspectors 
perform inspections to assess BMP implementation at industrial and commercial 
businesses. Conditions that pose a threat to water quality are addressed.  

• Water Quality Monitoring Program (Section A-11 of LIP) – The collection of water 
quality monitoring data identifies problem areas where ID/IC source investigation 
efforts may need to be focused. 

 
C-10.2.4    Water Pollution Reports/Complaints/Notifications 
 
In order to have a successful ID/IC program, the County provides several means for the public 
to report information about potential or existing problems so that they can be mitigated as 
quickly as possible.  The County has established a Countywide 24 hour bilingual water 
pollution complaint hotline phone number (714/567-6363) to receive water pollution complaints 
and incident information. Reports, complaints and notifications are also received through a 
website reporting form (http://www.ocwatersheds.com/problems/default.aspx). The hotline 
number and website are included on all public education material. 
 
A summary of the sources of all water pollution reports/complaints/notifications received by 
the County during this reporting period and the previous years of permit term is provided 
below. 
 

Summary of Water Pollution Complaints/Incidents Reported 
 

Source of Water 
Pollution 

Complaints/Incidents 
Number of Complaints/Incidents Reported 

Reporting Period 2007-08 2006-07 2005-06 2004-05 2003-04 2002-03 3rd Term 
Permit Totals 

County Staff (O&M 
Staff, Construction 
Inspectors, etc.) 

85 103 113 273 494 344 1412 

Other 
Cities/Agencies  59 52 37 24 40 31 243 

Water Pollution 
Hotline & Website 108 126 107 94 15 15 465 

Direct Public Contact 
(calls, e-mails) 19 25 37 8 85 39 213 

Businesses 2 2 2 0 25 19 50 

Other 2 3 2 45 19 13 84 

Total Number of 
Reports 275 311 298 444 678 461 2467 
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 Analysis of the data over the last six reporting periods provides valuable feedback. A shift in 
the 2005-06 reporting period to a more consistent method of data collection is apparent in the 
dramatic decrease in the total number of reports. The modification has resulted in more 
accurate data collection (Level 2 Outcome).  
 
Since the 2005-06 reporting period, numbers have been fairly consistent from year to year, with 
only slight fluctuations. This indicates that the public knowledge and awareness which 
increased significantly 2002-03 to 2004-05 through implementation of the Public Education and 
Outreach program element (Section C-6), is continuing to drive complaints and reports when 
water pollution problems are observed (Level 3 Outcome).      

C-10.2.5     Response Procedures 
 
The County’s Authorized Inspectors follow procedures outlined in the Investigative Guidance 
Manual (developed for use during the 2004-05 reporting period) and Enforcement Consistency 
Guide (DAMP Exhibit 4.I) when responding to and investigating water pollution complaints.  
The response procedures generally include record keeping, notifications and response requests, 
response activities, investigations, clean-up activities, reporting and education/enforcement.  In 
order to ensure that the program is efficient and effective, the County has instituted regular 
documentation procedures for its water pollution complaint and spill response activities.  To 
assist them in implementing these procedures, a series of forms and guidance materials were 
developed and are included in Exhibits A-10.I and A-10.II of Section A-10 of the LIP.  There 
were no modifications to these forms during the reporting period. 
 
C-10.2.6    Water Pollution Incident Summary 
  
As a part of the jurisdictional ID/IC Program, the County’s Authorized Inspectors receive and 
respond to a variety of water pollution reports and complaints.   
 
Reporting Summary 

In order to avoid duplication, only one category was used per incident (i.e.: if a complaint was 
received by County staff but referred to the appropriate city, agency or department for 
inspection and follow up, the incident was reported in the Referral category only). For reporting 
purposes, the following definitions were used: 

• Notification – An incident that is reported to the County that does not require any follow 
up such as an investigation or enforcement.  This would include any incidents where the 
material did not enter the storm drain system and was in the process of being cleaned up 
or it may have entered the storm drain but was determined to have insignificant impact 
and did not require further action.  

• Complaint - A minor incident that is reported to the County that requires an 
investigation as soon as possible.  This would include where the discharge is alleged to 
have already occurred but is not posing an immediate threat to human health or the 
environment.  Examples of this may include: oil that has leaked from a vehicle parked 
on the street and has soaked into the asphalt or a past discharge from a residence or 
facility. 
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• Response Request – An incident that is reported to the County that requires an 
immediate investigation/response due to the threatened release/impact to human 
health or the environment. 

• Referral to another agency – The incident is outside of the County’s jurisdiction and the 
complaint has been referred to another city or agency for investigation and follow-up. 

The following tables provide information regarding the water pollution incidents that have 
been reported and required action by the County.   

2007-08 Breakdown of Reports Received 
 

Type of Report Number of Reports 

Reporting Period 2007-08 2006-07 

Notification 36 33 
Complaint 96 123 
Response Request 55 37 
Referral to Cities or other agency 88 118 

Total Number of Incidents 275 311 

 
Each and every water pollution complaint/report the County receives is treated as a top 
priority, however not all of them require follow-up response or investigation by the County. 
The following table summarizes the number of incidents during the reporting period that 
required response/investigation by County staff and the categories of materials involved: 

Jurisdictional Summary of Incidents Requiring County Response 
 

Categories of Materials Number of Complaints/Incidents 

Reporting Period 2007-08 2006-07 

Discharge Exceptions 12 3 

Hydrocarbons 28 21 

Inorganic Compounds 6 11 

Miscellaneous 23 39 

Metals 0 0 

Nutrient 12 1 

Organic 9 1 

Pathogens/Coliforms 20 13 

Pesticides 1 0 

Sediment 21 7 

Trash/Debris 16 23 
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Wastewater 23 28 

Total Number of Responses 137 139 

 
In responding/investigating 137 water pollution complaints and reports during the reporting 
period, County staff was successful in many instances, in preventing pollutants from impacting 
the stormdrain system (Level 4 Outcome). 
 
C-10.2.7    Regional Board and other Agency Notifications  
 
Water pollution incidents determined to pose an existing or potential significant threat to public 
health or the environment are reported to the appropriate Regional Board. Depending on the 
nature of the incident, notification of the Governor’s Office of Emergency Services (OES) and 
the California Department of Fish & Game (DFG) may also be required. The following table 
summarizes the pollution incidents the County responded to during the reporting period which 
triggered notifications. Some of the incidents described in the table involved multiple agencies 
and jurisdictions and where indicated, notifications may have been made by other parties. A 
number of these incidents resulted in pollutants being prevented from impacting the 
stormdrain system or receiving waters (Level 4 Outcome).  

Pollution Incidents the County Responded to Requiring Regional Board/OES/DFG 
Notification 

Incident PNIR* 
Number 

Date of 
Incident 

Regional Board 
Notified? (Santa Ana 
or San Diego) 

OES 
Notified? 
(Control No.) 

DFG 
Notified? 

Tanker truck carrying waste oil 
overturned on the 5 Freeway at 
Harbor Blvd., impacting OCFCD’s 
Anaheim-Barber City Channel. 

6387 7/3/07 Santa Ana 07-3993 Yes 

Fuel spill from bilge of private boat 
in West Basin of Dana Point Harbor 
(OC Sheriff/Harbor Patrol 
response). 

6248 7/23/07 San Diego (through 
OES)  

Notified by 
OC Sheriff Yes 

Two 55 gallon waste oil drums 
dumped in alley behind industrial 
facility in Garden Grove. 

6251 7/26/07 Santa Ana 07-4483 Yes 

Resident of Tustin observed 
contractor empty contents of Vac 
truck to a stormdrain. 

7605 8/15/07 No No Yes 

Complaint forwarded from San 
Diego Regional Board that 
automotive detailer operating in 
Coto De Caza Golf & Racquet Club 
is discharging wastewater to 
stormdrain. 

6109 8/20/07 San Diego No No 
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Incident PNIR* 
Number 

Date of 
Incident 

Regional Board 
Notified? (Santa Ana 
or San Diego) 

OES 
Notified? 
(Control No.) 

DFG 
Notified? 

Tote tank containing 6,000 gallons 
of antifreeze ruptured at business in 
Stanton, impacting OCFCD’s 
Stanton Storm Channel. 

6298 9/20/07 Santa Ana 07-5768 Yes 

Sediment-laden irrigation runoff 
from strawberry fields located at 
Jeffrey Rd. and the 5 Freeway 
impacting Caltrans drainage and 
OCFCD’s Peters Canyon Channel.  

7606 10/19/07 Santa Ana  No No 

Downed power lines in the City of 
Yorba Linda caused a fire involving 
3 vehicles. Fire suppression runoff 
impacted OCFCD’s Richfield 
Channel. 

6496 10/22/07 Santa Ana 07-6447 Yes 

Private property owner in Anaheim 
made unauthorized improvements 
impacting a water course and 
natural habitat in County Right of 
Way. 

7661 10/24/07 Santa Ana No Yes 

Construction project causing 
prohibited discharges to Bolsa 
Chica Wetlands (See Section C-8 of 
this report fro more details on this 
incident). 

6257 10/26/07 Santa Ana No No 

Diesel spill from bilge of private 
boat in West Basin of Dana Point 
Harbor (OC Sheriff/Harbor Patrol 
response). 

7715 11/3/07 San Diego (through 
OES)  

07-6779 
(Notified by 
OC Sheriff) 

Yes 

Contractor in Anaheim causing 
prohibited discharges to OCFCD’s 
Carbon Creek Channel. 

7658 11/27/07 Santa Ana  (Notified 
by City of Anaheim)  No No 

Sediment-laden water pumped by 
business into OCFCD’s Atwood 
Channel. 

6114 1/7/08 Santa Ana No No 

Green waste piles improperly 
stored at business causing 
contaminate stormwater runoff to 
OCFCD’s Atwood Channel. 

6116 1/7/08 Santa Ana No No 

In response to inquiry from Santa 
Ana Regional Board, County Staff 
investigated erosion from trail on 
HOA property in Cowan Heights. 

7739 1/7/08 Santa Ana No No 

Traffic accident in Anaheim 
resulted in the release of 100-200 
gallons of diesel fuel. 

7689 1/28/08 Santa Ana No No 
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Incident PNIR* 
Number 

Date of 
Incident 

Regional Board 
Notified? (Santa Ana 
or San Diego) 

OES 
Notified? 
(Control No.) 

DFG 
Notified? 

Waste oil spill from tank at gas 
station in Brea.  6062 2/9/08 Santa Ana (through 

OES) 

Notification 
made by OC 
HCA 

Yes 

Major structural fire at industrial 
facility in Anaheim involving large 
quantities of chemicals stored in 
above ground tanks.  

7646 3/23/08 
Santa Ana 
(Notification Made by 
City of Anaheim) 

Notification 
Made by City 
of Anaheim 

No 

Resident discharged sewage from 
septic system.  7809 5/20/08 Santa Ana No No 

Sanitary sewer overflow from 
blocked IRWD line in Lake Forest.  7738 6/18/08 Santa Ana 08-4338 No 

Totals: Santa Ana Region – 16  
San Diego Region - 3 OES reports-9 DFG - 9 

* PNIR stands for Pollution Notification/Investigation Request (Number used by County for record keeping 
purposes) 
 
C-10.2.8    Enforcement Summary  
 
The County’s Authorized Inspectors undertake enforcement activities according to the County’s 
adopted Water Quality Ordinance and the accompanying Enforcement Consistency Guide 
(DAMP Exhibit 4.I).  
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for criminal prosecution. As provided for in the Enforcement Consistency Guide, when 
selecting enforcement options, the County’s Authorized Inspectors ensure that violations of a 
similar nature receive a consistent enforcement remedy. More severe enforcement options may 
be utilized depending on variables such history of non-compliance or failure to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance 
schedule. A summary of the enforcement actions taken during the last two reporting periods 
are provided below. 

 
2007-08 Summary of Enforcement Actions 

 
Total  

Enforcement Type 
2007-08 2006-07 

Educational Letter (EL) 2 1 

Administrative Enforcement 

Notice of Noncompliance (NON) 15 27 

Administrative Compliance Order (ACO) 8 9 
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Cease and Desist Order (CDO) 0 0 

Criminal Enforcement 

Misdemeanor (Mis) 0 0 

Infraction (Inf) 0 0 

Issuance of Citation (IOC) 0 3 

Other: (Criminal prosecution cases) 1 0 
Totals:             26 39 

 
Enforcement actions continue to play an important role in increasing knowledge and awareness 
(Level 2 Outcome) while achieving a desired behavior change that leads to compliance (Level 3 
Outcome).  
 
C-10.2.9    Enforcement Case Summary  

The County investigated two separate pollution incidents during the reporting period that 
developed into criminal enforcement cases. The first involved the release of antifreeze to 
OCFCD’s Stanton Storm Channel from a business in Stanton. This case was submitted through 
DFG and is still pending. 

The second involved a wheel polishing business in the City of Fullerton that caused the 
discharge of pollutants to OCFCD’s Kimberly Storm Channel. Charges were brought against the 
business by the Orange County DA’s Office and the defendants plead guilty to Health and 
Safety Code violations.  As a consequence, they received a sentence of 30 days community 
service work, 3 years formal, unsupervised probation, and were required to reimburse agency 
costs and pay a penalty assessment. 

C-10.2.10   Countywide Area Spill Control (CASC) Program  
 
During the reporting period, the County, Orange County Sanitation District and the cities of 
Tustin, Orange and Villa Park continued coordination, development and implementation of 
Countywide Area Spill Control (CASC) Program to prevent and respond to sewage spills.  
Major tasks completed during this reporting period were as follows: 

• Continued Program management and coordination activities; 

• Continued development and refinement of the MOU between the entities implementing 
the CASC Program; 

• Continued implementing expansion of the CASC Program into Orange and Villa Park; 

• Identification of containment and recovery sites in Orange and Villa Park; 

• Conducted third field-based exercise for the contractors;  

• Development of a program expansion guidance document and timeframe; and 

• Prepared objectives and task list for 2008-2009.          
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Additional details are presented in Section C-3.3. 

C-10.3    Illicit Connections (LIP Section A-10.5) 
 
The County has developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the stormdrain system.  Illicit connections to the 
stormdrain system are prohibited under County ordinance. During the reporting period, no 
illicit connections were identified. 

 
C-10.4    Source Investigations (LIP Section A-10.4.1) 
 
Source investigations may be conducted when an illegal discharge or illicit connection is 
detected or suspected, and the source is not readily identifiable. The purpose of the 
investigation is to identify the source so that appropriate action can be taken to protect the 
storm drain system and prevent the contribution of pollutants to receiving waters. Source 
investigations can be triggered based on a number of factors such as visible or odor problems 
and they can also be initiated based on water quality data.  
 
The Dry Weather Monitoring Program (DAMP Exhibit 11.II) was developed in 2003 for 
implementation countywide as a means of identifying illegal discharges and illicit connections 
through a field screening program. Notifications are made to the appropriate jurisdiction for 
immediate follow-up when problems at a drain are detected in the field. In addition, source 
investigations may be required when data from the dry weather monitoring indicates that a 
constituent is consistently higher than normal background levels (these background levels are 
calculated on an ongoing basis and are called Tolerance Intervals). The procedure for 
determining this is described in great detail in Section 3.3 of DAMP Exhibit 11.II. 
The following flow-chart (Figure 3-6 of DAMP Exhibit 11.II) illustrates the methodology used 
in determining whether or not a source investigation is needed based on dry weather 
monitoring data:  
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Dry Weather Source Investigation Flow-Chart 
 

Sample random 
sites 

Define tolerance 
interval bound

Compare samples 
from all sites to 

tolerance interval 
bound

Notify Permittee of 
outlier(s)

Compare to 
relevant standards

Apply best 
professional 

judgment

Continue sampling 
and refine 

tolerance interval 
each month

Sample non-
random sites 
months 1-3

Establish site-
specific control 

charts

Continue sampling 
and refine control 
charts each month

ID samples beyond 
site-specific bounds

Compare next 
sample

Second sample 
beyond bound?

Return to routine 
sampling

no

ID samples beyond 
regional bound

Compare next 
sample

Second sample 
beyond bound?

Return to routine 
sampling

no

yes

yes

Source ID justified?

yes

no

no

 
 
During the reporting period, the County applied this approach to dry weather monitoring sites 
within its jurisdiction.  The following table summarizes the results: 
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Summary of 2007-08 Dry Weather Monitoring Results 
 

Tolerance Interval Exceedances 
during Reporting Period 

Region Drain 
Designation 

Random or 
Targeted Watershed Location Constituent(s) 

and Number of 
Exceedances 

Consecutive (If 
more than 
one)? 

Source 
Investigation 

Conducted 
During 

Reporting 
Period? 

COL02P50 Random N/A N/A N/A 

Ammonia, 1 N/A 

Chlorpyrifos, 1 N/A 

San 
Diego 

COL02P55 Random 

San Juan 
Creek 

Ladera 
Ranch 

Malathion, 1 N/A 

Yes (For 
nutrients and 
metals - from 
consecutive 
exceedances 
in 2006-07) 

COC01S03 
Targeted 
(New Site 
in 2008) 

Anaheim 
Bay/ 
Huntington 
Harbor 

Rossmoor Total Chlorine, 
2 Yes No  

COF13@FH Random N/A N/A N/A 

Turbidity, 1 N/A 

Surfactants, 1 N/A 

Bacteria (Total, 
Fecal & Entero), 
1 

N/A 

Malathion, 1 N/A 

COF07S01 Targeted 

Tustin 
(Unincorp.) 

Copper, 1 N/A 

Yes (For 
nitrate - from 
consecutive 
exceedances 
in 2006-07) 

Total 
Suspended 
Solids, 1 

N/A 

Dimethoate, 1 N/A 

Nitrate, 1 N/A 

Surfactants, 3 No 

Phosphorous, 1 N/A 

Bacteria (Total, 
Entero), 1 N/A 

Copper, 3 No 

Santa 
Ana 

COSACC@F01 Targeted 

Newport 
Bay 

Newport 
Beach 
(Unincorp.) 

Zinc, 1 N/A 

Yes (For 
nutrients and 
copper - from 
consecutive 
exceedances 
in 2006-07) 
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San Diego Region Dry Weather Monitoring Source Investigation Discussion 
 
As the table illustrates, no drains within the County’s jurisdiction in the San Diego Region 
experienced consecutive exceedances of the tolerance interval for a particular constituent 
during the reporting period. However, a source investigation of the COL02P55 drainage area 
was conducted due to consecutive tolerance interval exceedances for ammonia, nickel and 
cadmium during the 2006-07 reporting period. The drainage area for this storm drain is a 
residential neighborhood in the unincorporated community of Ladera Ranch. The source 
investigation was conducted over multiple days and involved reconnaissance of the area as well 
as targeted education. Dry weather flows in the curb and gutter were observed in several 
locations due to over-irrigation by residents. Targeted education of residents appears to have 
had a direct positive effect on the quality of runoff (Level 5 Outcome) as there were no 
exceedances for metals and only one exceedance for nutrients (ammonia) during the reporting 
period. There were exceedances for two pesticides (chlorpyrifos and malathion) on one of the 
sampling events at this drain, which is something the County will monitor closely.   
 
Santa Ana Region Dry Weather Monitoring Source Investigation Discussion 
 
One drain (COC01S03) within the County’s jurisdiction in the Santa Ana Region experienced 
consecutive exceedances of a tolerance interval (Chlorine) during the reporting period. This is a 
new targeted site that was added to the dry weather monitoring program for 2008. The County 
will be performing a source investigation of this drainage area during the 2008-09 reporting 
period. 
 
Two source investigations were conducted during the reporting period for drains with 
constituents that exceeded the tolerance interval on consecutive sampling events during 2006-
07. One of the drains is in an unincorporated neighborhood of Tustin (COF07S01) and the other 
is in an unincorporated area of Newport Beach (COSACC@F01).  
 
The source investigation of COF07S01 focused on nitrate. A similar approach to the COL02P55 
source investigation discussed above was taken, given that the constituents were similar and 
the drainage area has the same land use (residential). Reconnaissance was performed and 
targeted education of residents took place wherever observations indicated a history of over-
irrigation. The source investigation appears to have been effective for nitrate (Level 5 Outcome), 
as no exceedances of the tolerance interval occurred during the 2007-08 reporting period. Other 
constituents did exceed their respective tolerance interval at this drain during the reporting 
period (see table of monitoring results), however none were on consecutive sampling events.  
 
The source investigation of COSACC@F01 focused on nutrients and copper. As the Santa Ana 
Country Club golf course is the source of runoff to this drain, an inspection of the club was 
conducted. BMP implementation was assessed during the inspection and no major issues were 
identified. Golf course maintenance staff were provided educational BMP materials and 
instructed to take every appropriate measure to prevent non-stormwater discharges. The 
inspection appeared to have a positive effect on runoff quality (Level 5 Outcome) as the drain 
was dry on two out five dry weather sampling events during the reporting period (8/8/07 & 
5/14/08). Other constituents were in exceedance of the respective tolerance interval at this 
drain during the reporting period, but none on consecutive sampling events.  
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C-10.4.1 Multi-Jurisdictional Source Investigations        
 
Agricultural Runoff to Peters Canyon Wash   
 
In October 2007, OCPW/Operations & Maintenance began a project to restore flood control 
capacity to Peters Canyon Channel (F06) by removing accumulated sediment between the 5 
Freeway and the confluence with El Modena-Irvine Channel (F07). OCPW was issued a Clean 
Water Act Section 401 Water Quality Certification by the Santa Ana Regional Board to conduct 
this routine maintenance of its flood control channel. As part of the 401 Certification, field 
measurement of dissolved oxygen and turbidity was required upstream and downstream each 
day the project was active. Downstream turbidity was conditioned not to increase more than 
20% from the upstream level. 
  
In mid-October, County Staff began to observe sediment-laden runoff upstream of the project 
and turbidity levels were routinely greater than 400 Nephelometric Turbidity Units (NTUs). In 
order to identify the cause of the high turbidity, the County and City of Irvine began a multi-
jurisdictional source investigation of the drainage area. The turbidity was traced upstream to 
Central Irvine Channel (F25), which parallels the 5 Freeway between Jamboree and Culver. 
Upstream at Culver, a Caltrans channel was identified as the source. Following the Caltrans 
channel further upstream to Jeffrey Rd., irrigation runoff from several acres of strawberry fields 
on the east side of the 5 Freeway, south of Jeffrey Rd., was confirmed to be the actual source of 
the high turbidity.  
 
The volume of discharge of agricultural runoff to the Caltrans channel on October 19, 2007, was 
estimated at 3 cubic feet per second (CFS). Samples were collected of the discharge and the 
concentration of total suspended solids was measured at 1210 mg/L. While agricultural runoff 
is technically exempt from NPDES requirements, the discharge was creating a situation of non-
compliance for the County’s Peters Canyon Wash maintenance project.  
 
On June 11, 2008, a meeting was held between the owner of the agricultural property and 
Caltrans, the City of Irvine, University of California Cooperative Extension (UCCE), and the 
County. A plan by the property owner to implement erosion and sediment control BMPs to 
prevent future sediment discharges was discussed. The BMP plan will be implemented with the 
assistance of UCCE during the fall 2008 strawberry growing season.  
 
Fullerton Creek (A03) Odor Problem 
 
An investigation of a prohibited discharge to Fullerton Creek Channel (A03) was initiated in 
June 2007 and was not resolved until late August 2007.  Residents in the vicinity of the channel 
near Lemon Street in Fullerton initially complained about an odor problem.  The odor problem 
was so severe that an article appeared in the Orange County Register.    
 
The County immediately investigated the problem and determined the source of the odor to be 
from black organic residue in the stormdrain outlet to the channel underneath the Lemon St. 
bridge.  Since this stormdrain serves areas under the jurisdiction of Anaheim and Fullerton, 
they were brought in to assist with the source investigation.  Cleanup of the channel, 
stormdrain line and several catch basins did not resolve the odor problem.   
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The source investigation expanded to include inspections of commercial food establishments, 
additional catch basins, and tributary underground stormdrain lines.   
 
After more than a month intensive investigation, a vegetable processing and distribution facility 
in Anaheim was identified as the source. Employees at this facility had been washing vegetable 
debris that was leaking from a trash bin into a stormdrain.  This prohibited discharge was 
addressed by the City of Anaheim through the issuance of an administrative compliance order 
which required the vegetable processing facility to immediately cease all non-stormwater 
discharges, cleanup the entire stormdrain from the onsite catch basin to the flood control 
channel and reimburse all County and city costs associated with the investigation. 
 
Fullerton Creek (A03) Trash & Debris   
 
In October 2007, a County Authorized Inspector identified a section of Fullerton Creek Channel 
(A03) in the City of Fullerton with an abundance of anthropogenic trash and debris. Several 
dumpsters which serve densely populated apartment complexes were determined to be the 
source. The dumpsters were being poorly managed by the various properties and their location 
along the channel fence allowed items to easily spill or blow over into Fullerton Creek. The 
County and City of Fullerton immediately began an aggressive collaborative plan to resolve the 
problem.  
 
The plan involved educating property owners and residents and working with them to achieve 
compliance. Where this was not achieved cooperatively, administrative enforcement remedies 
were used. The trash dumpsters were relocated away from the fence, the entire stretch of 
impacted channel was cleaned, and the situation has been monitored closely by County and 
City Staff. To date, the effort has resulted in a significant reduction in trash and debris to 
Fullerton Creek Channel.  
 
High Nutrients in F19S02 Stormdrain Pipe Effluent 
 
Through the dry weather monitoring program, the County and City of Lake Forest have been 
aware of high concentrations of nutrients (ammonia, nitrate, phosphorous) in effluent from a 
County-owned stormdrain pipe (F19S02) that is tributary to Serrano Creek (F19). The tributary 
drainage area to this pipe is mostly residential but also includes a commercial nursery. County 
and City of Lake Forest Staff, along with Santa Ana Regional Board Staff, met with 
representatives of the nursery at the University of California Cooperative Extension (UCCE) 
offices on December 13, 2007,  to discuss the situation. A follow-up meeting, attended by the 
same parties, was held at the nursery on February 27, 2008. Nursery and UCCE representatives 
explained the BMPs in place to control irrigation runoff and a tour of the facility’s drainage 
conveyances followed the discussion.    
 
Dry weather monitoring data from May and June of 2008 continued to show exceedances of the 
tolerance intervals (background level) for nutrients at this stormdrain pipe.  
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Fullerton Creek Upstream of Craig Regional Park 
 
In April of 2007, a wastewater discharge from a large stormdrain pipe in the City of Brea 
impacted Fullerton Creek just upstream of the County’s Craig Regional Park. The discharge 
severely impacted water quality in the creek within the park, killing several hundred Blue Gill 
fish which are stocked to provide recreational fishing. The County of Orange oversaw the 
cleanup of the discharge and joined the City of Brea along with the California Department of 
Fish & Game (DFG) on an exhaustive source investigation of the tributary drainage area which 
is comprised of a large urbanized section of Brea.  
 
Since this incident in April of 2007, effluent from the stormdrain pipe has continued to show 
signs of an illegal discharge or possibly an illicit connection within the tributary drainage area. 
The County has supported the City of Brea’s aggressive efforts to locate a source and while 
several leads have been followed, no definitive source has been found.  
 
The County and City of Brea continued to monitor the drain throughout the reporting period 
and in April of 2008, another discharge required cleanup action. This drain will continue to be 
the highest of priorities until a source is identified.  
 
C-10.5  Training and Outreach (LIP Section A-10.7) 
 
The education and training of the County’s Authorized Inspectors is key in the successful 
implementation of the program especially since they are in the public eye when conducting 
investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary methods that the County’s Authorized Inspectors and other key staff are 
trained is by having them attend the NPDES Inspection Committee meetings. During the 
reporting period the County’s Authorized Inspectors coordinated, conducted and attended 
these committee meetings.   The following table lists the training subjects and presenters for 
2007-08 meetings. 
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2007-08 Summary of NPDES Inspection Committee Training Presentations 

 

Training  Training 
Dates Agency Trainer 

Health Care Agency – Health Hazmat 
Team 

Clandestine Drug Labs - Inspector 
Awareness/Recognition 

July 19th, 
2007 

County of Orange, 
Health Care Agency Fred Gaggioli 

Investigative Tools November 
15th, 2007 Orange County DA Kip Kinnings 

ID/IC Investigation Case Study 
City of Fullerton  
City of Anaheim 
County of Orange 

Trung Phan 
Jonathan Heffernan 
Duc Nguyen 

2006-07 PEA Review 

February 
7th, 2008 

County of Orange Duc Nguyen 

ID/IC Program Refresher  County of Orange Duc Nguyen 

NPDES Dry Weather Monitoring 
Program Training for Program 
Coordinators and Authorized Inspectors 

May 8th, 
2008 

County of Orange Grant Sharp 

 
The County also trained its own Authorized Inspectors and other staff by having them attend 
Permittee sponsored training as well as other regional training and workshop opportunities.  
Although no Permittee sponsored training was conducted during this reporting period, ID/IC 
training modules are available in Section B-10 of Appendix B of the DAMP. These ID/IC 
training modules have constantly evolved and are now some of the most effective trainings 
available. The primary shift has been towards a “hands-on” training approach. For a current list 
of the ID/IC training modules (see Section A-10.7.1 of the County’s LIP included as 
Attachment C-10.1 of this report).  
 
C-10.5.2     Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharge or illicit connection. These materials can range from BMP fact sheets, manuals, 
posters, and brochures, to door hangers that can be left at properties where a complaint was 
reported. Specific information on outreach during the 2007-08 reporting period is included in 
Section C-6 of this report. 
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C-10.6     ID/IC Program Modifications 

As the last step in the effectiveness assessment process, the County has evaluated the outcomes 
for this program element to determine if any modifications are necessary. Based on the 
County’s own evaluation and the results of the evaluation of the County’s ID/IC Program by 
the US EPA Region IX contractor in September of 2007 (See discussion and report in Section C-
2), no modifications are necessary. 
 
During the 2007-08 reporting period, the County underwent a major departmental 
reorganization. As a result, the County has performed an update of its Local Implementation 
Plan (LIP) to reflect these changes. The updated 2008-09 LIP is being submitted separately from 
this PEA.   
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C-11.0 WATER QUALITY MONITORING 

C-11.1 Introduction  (LIP Section A-11.1) 
The countywide monitoring program is conducted on behalf of the Permittees by the County as 
the Principal Permittee.  The countywide monitoring program consists of two separate 
programs to address the respective requirements of the Third Term Permits:   

• The third term San Diego Region monitoring program has been implemented for five 
years. 

• The third term Santa Ana Region monitoring program has been implemented for three 
years. Until approval in July of 2005, the monitoring program developed for the Santa 
Ana Region during the second permit term was continuing to be implemented. 

 
C-11.1.1 County of Orange Water Quality Monitoring in the San Diego Region 

The countywide monitoring program in the San Diego Region consists of the following 
elements: 

• Mass Emissions Monitoring to determine year-to-year trends in pollutant loads from 
major storm channels; 

• Coastal Stormdrain Outfall Monitoring to assess the impacts of dry-weather urban 
runoff on recreational uses along the coast; 

• Urban Stream Bioassessments to determine the biological health of the storm channels; 

• Ambient Coastal Receiving Water monitoring to determine the impacts of urban runoff 
on the ecologically sensitive areas along the coast; 

• Dry Weather Monitoring to identify illegal discharges and illicit connections.  

Section C-11 of the 2007-08 Unified Annual Progress Report should be consulted for details of 
these monitoring efforts.   

C-11.1.2 County of Orange Water Quality Monitoring in the Santa Ana Region 

The countywide monitoring program in the Santa Ana Region, as approved for implementation 
by the Executive Officer on July 11, 2005, consists of the following elements: 

• Long Term Mass Emissions Monitoring to determine year-to-year trends in pollutant 
loads from major storm channels; 

• Estuary/Wetlands Monitoring to describe impacts on estuarine and wetlands 
ecosystems and the relationship of any impacts to runoff; 

• Bacteriological/Pathogen Monitoring, to identify spatial and temporal patterns of 
elevated level in order to prioritize problem areas;  

• Urban Stream and Bioassessment Monitoring to determine the biological health of the 
storm channels; 

• Dry Weather Monitoring to identify illegal discharges and illicit connections;  
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• Land Use Correlations to identify changes in runoff associated with the urbanization 
of previously agricultural land;  

• Nutrient TMDL Monitoring to track progress of nutrient control measures over time, 
based on comparison with TMDL targets.  

Section C-11 of the 2007-08 Unified Annual Progress Report should be consulted for details of 
these monitoring efforts. 

C-11.1.3 Dry-Weather Monitoring  
 
The County, on behalf of the Permittees, conducts dry-weather monitoring of storm drain 
effluent during the months of May through September to identify and eliminate illegal 
discharges and illicit connections (ID/ICs) to the stormdrain system. Observations in the field 
that indicate an immediate and acute problem at the drain trigger a source investigation. For 
example, discoloration, high turbidity, unusually high flow, chemical odors, etc., are all 
examples of signs that an ID/IC might be impacting the stormdrain.  
 
Monitoring results for constituents such as bacteria, metals, nutrients, surfactants, and 
pesticides, are compared to tolerance intervals to determine if a problem in the drainage area 
exists. Tolerance intervals are calculated as the upper bound of the 90th percentile from all 
random site data for each constituent. Consecutive exceedances of the tolerance interval for a 
particular constituent trigger a source investigation.   
 
County Dry Weather Monitoring Data 2007-08 

During the 2007-08 reporting period, the following drains within County jurisdiction were 
monitored as part of the dry weather program: 
 
Random Sites (sampled 3 times between May & September)  

• COL02P50 (Ladera Ranch, residential area, San Juan Creek Watershed)  

• COL02P55 (Ladera Ranch, residential area, San Juan Creek Watershed) 

• COF13@FH (North Tustin, residential area, Newport Bay Watershed) 

Targeted Sites (sampled 5 times between May & September) 

• COF07S01 (North Tustin, residential area, Newport Bay Watershed) 

• COSACC@F01 (Unincorp. Newport Beach, commercial area, Newport Bay Watershed) 

• COC01S03 (Rossmoor, residential area, Anaheim Bay-Huntington Harbor Watershed) 

Below is a breakdown of the percentage of tolerance interval exceedances for specific 
constituents at the County’s dry weather monitoring sites. A complete spreadsheet of dry 
weather data from these drains is included as Attachment C-11.1 of this report.  
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Percentage of Dry Weather Monitoring Results Exceeding Tolerance Interval 

San Diego Region Dry Weather Monitoring Sites 

Stormdrain 
(Random or 

Targeted) 

Reporting 
Period 

Nutrients 
(Nitrate/ 

Ammonia/ 
Reactive 

Phosphorous) 

Metals 
(Nickel/ 
Copper/ 

Zinc/ 
Cadmium) 

Bacteria 
(Total/ 
Fecal/ 

Enterococcus) 

Pesticides 
(Diazinon/ 

Chlorpyrifos/ 
Dimethoate/ 
Malathion) 

Surfactants 
(MBAS) 

2003-04 0% 6% 0% 0% 0% 
2004-05 0% 25% 0% 0% 0% 

2005-06 0% 0% 0% 0% 0% 

2006-07 0% 0% 0% 0% 0% 

COL02P50 
(Random) 

2007-08 0% 0% 0% 0% 0% 

2003-04 8% 63% 0% 0% 0% 

2004-05 0% 38% 33% 0% 0% 

2005-06 25% 31% 42% 0% 0% 

2006-07 25% 33% 0% 0% 0% 

COL02P55 
(Random) 

2007-08 25% 8% 17% 17% 0% 

Santa Ana Region Dry Weather Monitoring Sites 
2006-07 0% 0% 0% 0% 25% COF13@FH 

(Random) 2007-08 0% 0% 7% 0% 0% 

2006-07 33% 0% 0% 0% 0% COF07S01 
(Targeted) 2007-08 0% 4% 13% 4% 13% 

2006-07 29% 11% 5% 0% 14% COSACC@F01 
(Targeted) 2007-08 10% 14% 10% 4% 43% 

2006-07 Targeted Site added during 2007-08 Reporting Period COC01S03 
(Targeted) 2007-08 0% 0% 0% 0% 0% 

 
C-11.1.4 Other Studies 
 
13225 Directive for Aliso Creek 

Please see Section C-3.5 of this report for discussion of monitoring under the 13225 Directive for 
Aliso Creek. 

Heal the Bay 2007-08 Annual Beach Report Card 

Page 16 of Heal the Bay’s 2007-08 Annual Beach Report Card states the following: 
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SECTION C-11, Water Quality Monitoring 
 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Water Quality Monitoring C-11-4 

“Orange County displayed quite easily the best water quality it has seen in the last five years. 
For both dry and wet weather conditions, this year’s water quality was markedly better than the 
County’s four-year average.” 
 
The entire report is available for download at: 
http://www.healthebay.org/assets/pdfdocs/brc/annual/2008/report_web.pdf 
 
Below are Figures 9 and 10 from the report which graphically illustrate the statement above: 
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SECTION C-11, Water Quality Monitoring 
 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Water Quality Monitoring C-11-5 

Also according to Heal the Bay’s 2007-08 report, 96% of monitoring locations in Orange County 
received an A or B grade during the AB411 time period (summer season) and 93% received an 
A or B year round (see Figure 7 from the report below).  

 

 
The Annual Beach Report Card is a completely independent report prepared by Heal the Bay.  
The improvements to water quality over the last four years in Orange County noted in the 2007-
08 report are an indication that the various program elements of the Orange County Stormwater 
Program are achieving the desired outcome of protecting receiving water quality to support 
recreational beneficial uses (Level 6 Outcome).   
 
C-11.2 Water Quality Monitoring Program Modifications 

As the last step in the effectiveness assessment process, the County has evaluated this program 
element to determine if any modifications are necessary. Based on the County’s evaluation, the 
water quality monitoring program continues to provide meaningful data which will allow for 
increasingly integrated assessment in the future and no major modifications were made.     
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2007-08 PEA
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.7 7.26-8.27 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Site

Random COL02P50 7/15/2003 12:47 San Juan CreN 33.59687.64611 0.086 8.86 7.91 19.42 2.66 32 520 <0.02 0.06 0.9 <0.05 2.24 <0.02 <5 <5
Random COL02P50 8/20/2003 11:00 San Juan CreN 33.59687.64611 0.137 6.92 7.5 20.2 2.24 30 568 <0.02 0.08 1.1 <0.05 2.22 0.03 <5 <5
Random COL02P50 9/9/2003 09:30 San Juan CreN 33.59687.64611 0.84 6.93 7.07 18.17 7.38 27 988 <0.02 <0.02 1.2 <0.05 2.54 <0.02 <5 <5
Random COL02P50 6/21/2004 09:30 San Juan CreN 33.59687.64611 0.189 8.84 2075 7.55 17.3 1.02 21 762 1.1 0.13 1.48 <0.02 <5
Random COL02P50 7/29/2004 12:30 San Juan CreN 33.59687.64611 0.018 8.5 3423 7.82 21.8 10.6 1364 0.09 4 0.1 1.24 <0.02 20
Random COL02P50 9/9/2004 San Juan CreN 33.59687.64611 DRY
Random COL02P50 9/13/2004 12:54 San Juan CreN 33.59687.64611 0.288 8.91 1734 7.31 19.67 0.89 796 1.1 2.76 0.05 <5
Random COL02P50 6/10/2005 11:25 San Juan CreN 33.59687.64611 0.4 9.1 2224 7.16 16.29 0.45 25 748 <0.02 <0.02 1.5 <0.05 0.89 0.03 <5 <5
Random COL02P50 8/3/2005 10:15 San Juan CreN 33.59687.64611 0.684 8.39 2070 7.31 19.5 0.63 29 610 <0.02 <0.02 1.9 <0.05 1.76 0.04 <5 <5
Random COL02P50 9/7/2005 09:00 San Juan CreN 33.59687.64611 0.49 8.87 2138 7.27 15.6 0.4 23 690 <0.02 <0.02 1.2 <0.05 1.27 0.06 <5 <5
Random COL02P50 5/25/2006 13:10 San Juan CreN 33.59687.64611 0.352 8.8 1917 7.48 16.24 0.67 25 670 <0.02 0.03 2.3 0.08 1.6 <0.02 <5 <5
Random COL02P50 6/29/2006 09:25 San Juan CreN 33.59687.64611 0.198 10.14 2150 7.19 18.44 1.51 28 745 <0.02 0.03 1.4 0.1 2.55 <0.02 <5 <5
Random COL02P50 8/29/2006 09:35 San Juan CreN 33.59687.64611 0.35 8.52 2115 7.7 17.42 0.78 23 720 <0.02 0.03 1 0.13 1.48 <0.02 <5 <5
Random COL02P50 5/23/2007 12:55 San Juan CreN 33.59687.64611 0.384 9.18 2328 7.54 18.55 1.41 26 750 0.02 0.02 1.1 0.05 1.32 0.03 <5 <5
Random COL02P50 6/22/2007 12:05 San Juan CreN 33.59687.64611 0.45 8.3 2185 7.67 18.87 1.01 29 850 0.02 0.02 1.4 0.05 1.39 0.05 <5 <5
Random COL02P50 8/30/2007 11:00 San Juan CreN 33.59687.64611 0.475 8.23 2342 7.65 20.96 0.78 33 760 0.02 0.02 1.3 0.05 1.61 0.03 <5 <5
Random COL02P50 6/20/2008 10:58 San Juan Cre N 33.596W 117.6 0.48 8.22 2299 7.41 20.11 3.21 35 850 0.38 3.8 0.1 1.56 0.07 8 <5
Random COL02P50 7/25/2008 12:01 San Juan Cre N 33.596W 117.6 0.308 9.22 2414 8.04 21.08 0.92 27 780 0.05 2.5 0.12 1.3 0.03 <5 <5
Random COL02P50 8/28/2008 10:40 San Juan Cre N 33.596W 117.6 0.27 7.11 2341 7.75 20.64 1.36 24 795 0.1 3.6 0.1 1.29 0.05
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2007-08 PEA
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.7 7.26-8.27 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Site
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e

D
at

e
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Random COL02P55 7/15/2003 14:00 San Juan CreN 33.56267.65080 0.18 7.38 8.09 28.62 3.98 32 540 <0.02 0.07 1.7 <0.05 0.86 0.08 7 <5
Random COL02P55 8/20/2003 12:30 San Juan CreN 33.56267.65080 0.018 6.86 8.2 21.4 8.05 36 690 <0.02 0.06 5.2 <0.05 1.15 0.04 14 <5
Random COL02P55 9/9/2003 11:00 San Juan CreN 33.56267.65080 0.01 7.52 7.42 20.29 4.92 29 1452 <0.02 0.14 6 <0.05 0.4 0.05 25 <5
Random COL02P55 6/21/2004 10:30 San Juan CreN 33.56267.65080 0.054 9.59 2305 7.95 18.74 15.9 21 1160 0.08 3.9 <0.05 2.13 12
Random COL02P55 7/29/2004 11:45 San Juan CreN 33.56267.65080 0.126 8.36 2180 7.6 20.03 0.91 776 0.5 0.08 1.43 0.11 <5
Random COL02P55 9/9/2004 San Juan CreN 33.56267.65080 DRY
Random COL02P55 6/10/2005 09:50 San Juan CreN 33.56267.65080 0.017 6.83 2799 7.65 18.44 15.6 25 915 <0.02 0.44 3.8 0.12 1.84 0.03 29 <5
Random COL02P55 8/3/2005 09:20 San Juan CreN 33.56267.65080 0.104 8.19 1792 7.63 21.13 13.6 32 575 <0.02 0.19 4 <0.05 2.01 0.04 36 <5
Random COL02P55 9/7/2005 07:25 San Juan CreN 33.56267.65080 0.108 8.4 1352 7.27 19.1 18.8 21 484 <0.02 0.07 4.1 0.06 2.62 <0.02 37 <5
Random COL02P55 5/25/2006 10:05 San Juan CreN 33.56267.65080 0.028 8.55 2739 7.85 17.51 8.43 25 962 <0.02 2.6 6.5 0.1 1.99 0.04 20 <5
Random COL02P55 6/29/2006 08:01 San Juan CreN 33.56267.65080 0.278 6 1887 7.5 19.73 8.57 27 625 <0.02 3.16 4.6 0.18 2.74 <0.02 14 <5
Random COL02P55 8/29/2006 07:30 San Juan CreN 33.56267.65080 0.081 7 2171 7.8 19.83 5.46 19 690 <0.02 0.62 4.5 0.18 2.43 0.04 12 <5
Random COL02P55 5/23/2007 10:15 San Juan CreN 33.56267.65080 0.034 6.24 2527 7.62 17.35 7.73 24 800 0.02 4 3.8 0.14 1.6 0.06 17 <5
Random COL02P55 6/22/2007 09:40 San Juan CreN 33.56267.65080 0.077 6.65 2184 7.92 18.11 18.9 26 825 0.02 3.1 6.6 0.11 1.94 0.05 31 <5
Random COL02P55 8/30/2007 09:14 San Juan CreN 33.56267.65080 0.07 6.01 2160 8 22.06 12.2 29 780 0.02 1.02 4.2 0.05 2.28 0.05 19 <5
Random COL02P55 6/20/2008 09:10 San Juan Cre N 33.562W 117.6 0.167 7.2 2457 7.57 19.15 14.2 30 650 11.9 5.1 0.12 2.7 0.08 26 <5
Random COL02P55 7/25/2008 10:15 San Juan Cre N 33.562W 117.6 0.08 6.62 2428 8.04 20.41 5.16 25 850 1.37 5.3 0.12 0.91 0.06 9 <5
Random COL02P55 8/28/2008 08:59 San Juan Cre N 33.562W 117.6 0.08 4.88 2198 7.73 20.91 17.2 22 625 4.4 6.6 0.23 1.72 0.05
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2007-08 PEA

Criterion 1 Outside Tolerance Interv
Criterion 2 Basin Plan Objective
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on E
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Orga

Targeted Site Random Sit

Random COL02P50 7/15/2003
Random COL02P50 8/20/2003
Random COL02P50 9/9/2003
Random COL02P50 6/21/2004
Random COL02P50 7/29/2004
Random COL02P50 9/9/2004
Random COL02P50 9/13/2004
Random COL02P50 6/10/2005
Random COL02P50 8/3/2005
Random COL02P50 9/7/2005
Random COL02P50 5/25/2006
Random COL02P50 6/29/2006
Random COL02P50 8/29/2006
Random COL02P50 5/23/2007
Random COL02P50 6/22/2007
Random COL02P50 8/30/2007
Random COL02P50 6/20/2008
Random COL02P50 7/25/2008
Random COL02P50 8/28/2008

Si
te

 N
am

e

D
at

e

To
ta

l C
ol

ifo
rm

Fe
ca

l C
ol

ifo
rm

En
te

ro
co

cc
us

D
ia

zi
no

n

C
hl

or
py

rif
os

M
al

at
hi

on

D
im

et
ho

at
e

D
is

ul
fo

to
n

C
hr

om
iu

m

N
ic

ke
l

C
op

pe
r

Zi
nc

Si
lv

er

C
ad

m
iu

m

Le
ad

300,000 90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48

1707.86 1512.89 49.62 379.3 37.44 19.1 280.01
554.01 168.04 29.28 382.4 6.25 10.91

450 570 5000 43000

4,350 3,100 2,400 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 2.8 55 <2.00 <1.00 <2.00
620 130 280 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 <2.00 18 <2.00 <1.00 <2.00

1,490 130 870 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 4.8 27 <2.00 <1.00 <2.00
530 380 590 63.7 <5.0 <5.0 <5.0 <10.0 <8.00 5 <2.00 71 <2.00 <1.00 <2.00

16,400 6,300 11,100 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 280 8.9 120 <2.00 88 <2.00

6,300 4,200 3,100 12.8 <5.0 <5.0 <5.0 <10.0 <8.00 8.4 <2.00 38 <2.00 <1.00 <2.00
6,000 40 50 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 12 0.97 6.6 <0.50 <0.50 <0.50
4,500 20 90 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.9 0.54 4.8 <0.50 <0.50 <0.50

30 20 <10 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.5 0.59 4.7 <0.50 <0.50 <0.50
3,000 210 80 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 0.8 7.4 <0.50 <0.50 <0.50
190 60 140 19 <1.0 <3.0 <3.0 <1.0 <0.50 11 <0.50 5.6 <0.50 <0.50 <0.50

8,000 600 400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.1 1.1 5.8 <0.50 <0.50 <0.50
280 10 <10 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.8 0.76 12 <0.50 <0.50 <0.50
570 <10 200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.7 1.2 8.6 <0.50 <0.50 <0.50

2,300 200 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6 1 6.8 <0.50 <0.50 <0.50
33,000 50 2,300 <10.0 <10.0 17 <10.0 <10.0 <0.50 9.6 3.9 15 <0.50 0.83 <0.50
>6,300 >380 840 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.1 2.2 8 <0.50 0.6 <0.50
>6,600 640 690

CFU/100mL ng/L µg/L

Dissolved MetalsBacteria Pesticides

Page 3 of 4

0038160



Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2007-08 PEA

Criterion 1 Outside Tolerance Interv
Criterion 2 Basin Plan Objective
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on E
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Orga

Targeted Site Random Sit
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Random COL02P55 7/15/2003
Random COL02P55 8/20/2003
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Random COL02P55 7/29/2004
Random COL02P55 9/9/2004
Random COL02P55 6/10/2005
Random COL02P55 8/3/2005
Random COL02P55 9/7/2005
Random COL02P55 5/25/2006
Random COL02P55 6/29/2006
Random COL02P55 8/29/2006
Random COL02P55 5/23/2007
Random COL02P55 6/22/2007
Random COL02P55 8/30/2007
Random COL02P55 6/20/2008
Random COL02P55 7/25/2008
Random COL02P55 8/28/2008
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300,000 90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48

1707.86 1512.89 49.62 379.3 37.44 19.1 280.01
554.01 168.04 29.28 382.4 6.25 10.91

450 570 5000 43000

CFU/100mL ng/L µg/L

Dissolved MetalsBacteria Pesticides

27,000 18,000 13,000 <5.0 <5.0 <5.0 <5.0 <8.00 61 4.1 33 <2.00 16 <2.00
18,700 3,600 5,800 94 <5.0 <5.0 <5.0 <8.00 230 5.9 75 <2.00 75 <2.00
6,800 4,100 5,400 <5.0 <5.0 <5.0 <5.0 <8.00 290 4.3 87 <2.00 110 <2.00
16,800 3,900 10,400 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 210 5.2 120 <2.00 68 <2.00
1,140 630 620 43.1 <5.0 <5.0 <5.0 <10.0 <8.00 6.6 3.2 35 <2.00 <1.00 <2.00

470,000 43,000 113,000 <1.0 <1.0 <1.0 <1.0 <1.0 0.61 210 4.8 73 <0.50 49 <0.50
440,000 200,000 28,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 75 3.9 18 <0.50 18 <0.50
180,000 80,000 37,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 61 3.7 22 <0.50 12 <0.50
550,000 110,000 9,000 <2.0 <1.0 <3.0 <3.0 <1.0 0.96 220 8.9 66 <0.50 61 <0.50
640,000 26,000 47,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 88 6.5 39 <0.50 11 <0.50
67,000 27,000 16,000 30 <1.0 26.1 <3.0 <1.0 0.63 71 5.1 30 <0.50 5.2 <0.50
260,000 16,000 11,000 <2.0 <1.0 33.6 <3.0 <1.0 0.51 140 8.1 59 <0.50 34 <0.50
63,000 28,000 7,200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 100 5.6 35 <0.50 13 <0.50
80,000 30,000 26,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 69 4.5 24 <0.50 3.6 <0.50

>143,000 3,000 23,000 <10.0 68 110 <10.0 <10.0 <0.50 65 7.8 34 <0.50 4.6 <0.50
>86,000 2,100 10,700 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 93 5 36 <0.50 8.6 <0.50
370,000 22,000 54,000
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
2007-08 PEA
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.7 7.26-8.2 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 0.1 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Site

Targeted COF07S01 5/4/2007 08:15 Newport Bay N 33.75127.80347 0.14 10.26 969 8.12 15.35 7.82 17 340 0.02 0.06 8.8 0.05 2.91 0.12 19 <5 0.04 0.01 5.6
Targeted COF07S01 6/7/2007 09:20 Newport Bay N 33.75127.80347 0.104 10.48 1103 8.11 18.48 1.81 22 325 0.02 0.63 7 0.09 1.55 0.04 <5 <5 0.04 0.01 8.9
Targeted COF07S01 7/6/2007 11:05 Newport Bay N 33.75127.80347 0.267 13.8 1115 8.42 24.18 2.59 31 275 0.02 0.06 3.6 0.2 1.78 0.11 20 <5 0.04 0.01 11
Targeted COF07S01 8/28/2007 10:15 Newport Bay N 33.75127.80347 0.003 9.46 1119 8.36 23.7 4.35 29 320 0.02 0.03 2.5 0.75 1.24 0.05 <5 <5 0.15 0.01 10
Targeted COF07S01 9/21/2007 10:10 Newport Bay N 33.75127.80347 0.055 8.77 1311 8.19 21.02 3.7 27 385 0.02 0.02 2.7 0.09 2 0.06 <5 <5 0.04 0.01 14
Targeted COF07S01 5/7/2008 07:30 Newport Bay N 33.75127.80347 0.09 9.11 1848 8.15 16.94 2.99 15 495 0.1 4.1 0.1 1.27 0.07 <5 <5 0.2 0.05 12
Targeted COF07S01 6/19/2008 10:45 Newport Bay N 33.75127.80347 0.108 11.08 1371 7.92 21.57 16.8 34 390 0.21 2 0.1 2.39 0.03 28 <5 0.2 0.07 42
Targeted COF07S01 7/18/2008 08:10 Newport Bay N 33.75127.80347 0.066 8.89 1611 8.05 21.39 2.48 24 495 0.1 2.2 0.1 0.86 0.03 5 <5 0.2 0.05 8.9
Targeted COF07S01 8/13/2008 07:10 Newport Bay N 33.75127.80347 0.046 8.86 1305 8.2 22.03 2 22 475 0.1 2 0.1 2.08 0.08 5 <5 0.2 0.05 11
Targeted COF07S01 9/5/2008 08:16 Newport Bay N 33.75127.80347 0.068 9.1 1141 8.01 21.82 3.45 23 285 0.1 2.5 0.1 1.57 0.07 0.2 0.05

Random COF13@FH 5/30/2006 11:45 Newport Bay N 33.76707.79553 0.36 15.58 2093 7.93 19.68 3.26 22 730 <0.02 0.06 3.5 0.57 0.72 0.03 <5 <5 <0.04 0.02 8
Random COF13@FH 7/21/2006 08:45 Newport Bay N 33.76707.79553 0.63 12.21 1754 8.03 22.02 4.67 24 608 <0.02 0.04 2.7 0.07 0.83 0.05 14 <5 <0.04 <0.01 5.5
Random COF13@FH 9/15/2006 08:55 Newport Bay N 33.76707.79553 0.78 8.74 1121 8.2 20.6 4.25 16 625 <0.02 0.03 3.5 <0.05 0.62 0.03 9 <5 <0.04 <0.01 4.3
Random COF13@FH 5/29/2007 08:50 Newport Bay N 33.76707.79553 0.386 9.31 1826 8.12 18.33 7.03 19 940 0.02 0.2 3.6 0.12 1.2 0.04 8 <5 0.04 0.01 4.3
Random COF13@FH 8/2/2007 08:29 Newport Bay N 33.76707.79553 0.218 8.15 1511 7.89 22.01 19.4 24 410 0.02 0.06 2.5 0.15 0.53 0.07 25 <5 0.04 0.02 4.7
Random COF13@FH 9/21/2007 08:05 Newport Bay N 33.76707.79553 0.322 8.45 1258 8.17 18.56 4.3 20 440 0.02 0.11 0.9 0.09 0.5 0.03 <5 <5 0.04 0.01 4.4
Random COF13@FH 5/29/2008 07:15 Newport Bay N 33.76707.79553 3.036 9.84 1863 7.74 17.51 3.83 16 695 0.1 3.8 0.1 0.34 0.03 9 <5 0.2 0.05 3.8
Random COF13@FH 7/30/2008 11:10 Newport Bay N 33.76707.79553 3.273 7.78 1423 8 24.4 825 30 690 0.5 3.3 0.14 0.47 0.3 730 11 0.2 0.05 6.4
Random COF13@FH 8/22/2008 07:31 Newport Bay N 33.76707.79553 0.324 9.13 1783 8.01 21.46 11.6 22 580 0.1 3 0.1 0.73 0.03 0.2 0.05
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
2007-08 PEA
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.7 7.26-8.2 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 0.1 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Site
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Targeted COSACC@F01 5/26/2006 09:45 Newport Bay N 33.66527.88273 0.002 7.46 322 8.35 18.94 9.63 20 115 <0.02 1.84 1.8 0.13 2.38 <0.02 33 <5 <0.04 0.02 16
Targeted COSACC@F01 6/27/2006 10:00 Newport Bay N 33.66527.88273 0.002 7.54 363 8.13 22.07 2.72 25 125 <0.02 0.11 1.1 <0.05 1.7 0.04 6 <5 <0.04 <0.01 9.2
Targeted COSACC@F01 7/27/2006 10:25 Newport Bay N 33.66527.88273 0.003 8.19 831 8.12 24.79 2.88 26 180 <0.02 0.34 8 0.07 3.33 0.06 7 <5 <0.04 <0.01 16
Targeted COSACC@F01 8/22/2006 10:30 Newport Bay N 33.66527.88273 0.009 6.46 694 8.32 23.66 14.4 23 195 <0.02 2.9 1 1.3 6.96 0.03 17 <5 <0.04 0.02 25
Targeted COSACC@F01 9/22/2006 11:50 Newport Bay N 33.66527.88273 8.53 762 8.55 21.84 3.2 20 325 <0.02 0.12 0.4 <0.05 1.47 <0.02 5 <5 <0.04 <0.01 6.1
Targeted COSACC@F01 5/11/2007 12:15 Newport Bay N 33.66527.88273 0.003 10.73 2056 8.54 19.81 28.4 21 300 0.02 0.03 2.9 0.34 2.13 0.03 36 <5 0.04 0.01 17
Targeted COSACC@F01 6/13/2007 10:45 Newport Bay N 33.66527.88273 0.001 10.45 2378 8.4 21.46 3.93 23 250 0.02 9.8 5.5 0.09 1.16 0.04 6 <5 0.09 0.01 16
Targeted COSACC@F01 7/12/2007 09:20 Newport Bay N 33.66527.88273 0.002 9.3 2381 8.34 20.7 2.99 22 480 0.02 0.1 1.2 0.46 1.33 0.02 61 <5 0.1 0.04 18
Targeted COSACC@F01 8/8/2007 Newport Bay N 33.66527.88273 DRY
Targeted COSACC@F01 9/5/2007 12:45 Newport Bay N 33.66527.88273 0.006 8.44 2315 8.28 22.38 3.9 27 415 0.02 0.09 9 1.25 1.14 0.04 <5 <5 0.04 0.01 28
Targeted COSACC@F01 5/14/2008 Newport Bay N 33.66527.88273 DRY
Targeted COSACC@F01 6/6/2008 08:56 Newport Bay N 33.66527.88273 0.01 8.9 1126 8.07 20.29 13.3 20 200 0.22 1.5 0.48 15.95 0.03 15 <5 0.03 0.03 30
Targeted COSACC@F01 7/8/2008 11:45 Newport Bay N 33.66527.88273PONDE 8.44 591 8.34 22.63 5.49 25 105 0.23 2 0.1 2.22 0.03 6 <5 0.2 0.05 8.8
Targeted COSACC@F01 8/5/2008 Newport Bay N 33.66527.88273 DRY
Targeted COSACC@F01 8/28/2008 Newport Bay N 33.66527.88273 DRY

New Site '08 COC01S03 5/30/2008 07:30 Anaheim Bay - N 33.78288.07645 0.058 9.29 429 8.56 20.07 6.21 20 175 0.1 2 0.1 0.3 0.22 6 <5 0.2 0.05 1.8
New Site '08 COC01S03 6/27/2008 07:11 Anaheim Bay - N 33.78288.07645 0.032 8.17 447 8.09 22.66 0.38 22 65 0.1 2 0.1 0.3 1.14 <5 <5 0.2 0.05 0.76
New Site '08 COC01S03 7/25/2008 07:40 Anaheim Bay - N 33.78288.07645 0.038 8.26 418 7.86 22.41 3.85 26 105 0.1 2 0.15 0.31 0.05 16 <5 0.2 0.05 1.4
New Site '08 COC01S03 8/20/2008 07:19 Anaheim Bay - N 33.78288.07645 0.017 7.4 434 7.97 22.69 1.47 20 150 0.1 2 0.12 0.3 0.03 0.2 0.05
New Site '08 COC01S03 9/10/2008 07:14 Anaheim Bay - N 33.78288.07645 0.036 8.7 533 8.04 22.65 4.06 22 150 0.1 2 0.1 0.32 2.2 0.2 0.05
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
2007-08 PEA

Criterion 1 Outside Tolerance Interval
Criterion 2 Basin Plan Objective
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Exper
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Sit

Targeted COF07S01 5/4/2007
Targeted COF07S01 6/7/2007
Targeted COF07S01 7/6/2007
Targeted COF07S01 8/28/2007
Targeted COF07S01 9/21/2007
Targeted COF07S01 5/7/2008
Targeted COF07S01 6/19/2008
Targeted COF07S01 7/18/2008
Targeted COF07S01 8/13/2008
Targeted COF07S01 9/5/2008

Random COF13@FH 5/30/2006
Random COF13@FH 7/21/2006
Random COF13@FH 9/15/2006
Random COF13@FH 5/29/2007
Random COF13@FH 8/2/2007
Random COF13@FH 9/21/2007
Random COF13@FH 5/29/2008
Random COF13@FH 7/30/2008
Random COF13@FH 8/22/2008
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300,000 90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48

1,707.86 1,512.89 49.6 379 37.4 19.1 280.01
554.01 168.04 29.3 382 6.25 10.91

450 570 5,000 ####

38,000 10,000 5,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.1 12 14 <0.50 <0.50 <0.50
31,000 5,000 4,600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.1 11 11 <0.50 <0.50 <0.50
23,000 1,500 1,100 <2.0 <1.0 547 <3.0 <1.0 <0.50 2.4 11 18 <0.50 <0.50 <0.50
28,000 4,000 3,300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2 8.7 8.2 <0.50 <0.50 <0.50
38,000 5,600 32,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.9 12 24 <0.50 <0.50 <0.50
39000 340 4600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.6 100 23 <0.50 <0.50 <0.50

2500000 320000 2200000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4 13 18 <0.50 <0.50 <0.50
44000 28000 4100 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 2.2 8.6 12 <0.50 <0.50 <0.50

>74,000 17000 4600 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 2.8 8 14 <0.50 <0.50 <0.50
56000 7800 10400

26,000 7,000 1,500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 3.8 10 <0.50 0.77 <0.50
70,000 30,000 29,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.9 2.5 6.9 <0.50 <0.50 <0.50
130,000 51,000 19,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.2 2.2 4.7 <0.50 <0.50 <0.50
16,000 6,000 3,400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.8 3.6 3.8 <0.50 <0.50 <0.50
230,000 90,000 21,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.3 1.9 2.4 <0.50 <0.50 <0.50
21,000 7,200 5,900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.4 2 7.9 <0.50 <0.50 <0.50

>35,000 3600 7400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.7 2.4 5.5 <0.50 <0.50 <0.50
39000 15000 6900 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 3.3 1.2 4 <0.50 <0.50 <0.50

>108,000 21000 27000

CFU/100mL ng/L µg/L

Bacteria Pesticides Dissolved Metals
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
2007-08 PEA

Criterion 1 Outside Tolerance Interval
Criterion 2 Basin Plan Objective
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Exper
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Sit
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Targeted COSACC@F01 6/27/2006
Targeted COSACC@F01 7/27/2006
Targeted COSACC@F01 8/22/2006
Targeted COSACC@F01 9/22/2006
Targeted COSACC@F01 5/11/2007
Targeted COSACC@F01 6/13/2007
Targeted COSACC@F01 7/12/2007
Targeted COSACC@F01 8/8/2007
Targeted COSACC@F01 9/5/2007
Targeted COSACC@F01 5/14/2008
Targeted COSACC@F01 6/6/2008
Targeted COSACC@F01 7/8/2008
Targeted COSACC@F01 8/5/2008
Targeted COSACC@F01 8/28/2008

New Site '08 COC01S03 5/30/2008
New Site '08 COC01S03 6/27/2008
New Site '08 COC01S03 7/25/2008
New Site '08 COC01S03 8/20/2008
New Site '08 COC01S03 9/10/2008
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300,000 90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48

1,707.86 1,512.89 49.6 379 37.4 19.1 280.01
554.01 168.04 29.3 382 6.25 10.91

450 570 5,000 ####

CFU/100mL ng/L µg/L

Bacteria Pesticides Dissolved Metals

NR NR NR <2.0 <1.0 35.6 <3.0 <1.0 1.1 4.1 12 18 <0.50 <0.50 <0.50
54,000 7,400 550 <2.0 <1.0 <3.0 <3.0 <1.0 1 3.1 5.3 14 <0.50 <0.50 0.57
140,000 35,000 58,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.7 4.6 12 <0.50 <0.50 <0.50
45,000 6,000 22,000 <2.0 <1.0 <3.0 <3.0 <1.0 0.76 6 17 34 <0.50 <0.50 0.67
21,000 2,000 6,900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.4 1.6 5.2 <0.50 <0.50 <0.50
3,400 500 3,200 <2.0 <1.0 <3.0 <3.0 <1.0 0.8 4.9 25 22 <0.50 <0.50 0.84
8,000 3,600 5,300 <2.0 <1.0 <3.0 <3.0 <1.0 0.55 3.9 17 13 <0.50 <0.50 <0.50
8,400 <10 300 <2.0 <1.0 <3.0 <3.0 <1.0 0.58 4 18 16 <0.50 <0.50 <0.50

36,000 5,200 1,500 <2.0 <1.0 <3.0 <3.0 <1.0 0.59 3.3 24 13 <0.50 <0.50 <0.50

15000000 <9 168000 <10.0 <10.0 <10.0 70 <10.0 1.2 8.4 91 190 <0.50 <0.50 1.3
>76,000 28000 10000 <10.0 <10.0 <10.0 <10.0 <10.0 0.74 2.3 8.1 14 <0.50 <0.50 <0.50

>660 99 10200 <2.0 <1.0 5 <3.0 <1.0 <0.50 1 4.4 6.5 <0.50 <0.50 <0.50
<9 <9 <9 <10.0 <10.0 <10.0 <10.0 <10.0 NR NR NR NR NR NR NR

44000 7300 1620 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 <0.50 3.2 6 <0.50 <0.50 <0.50
25000 8100 34000

<9 <9 <9

Page 4 of 4

0038165



 
SECTION C-12 

 
 

WATERSHED MANAGEMENT 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
2007-08 

 
 
 

 
 
 

0038166



 

SECTION C-12, Watershed Management   
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2008 
Watershed Management C-12-1 

C-12.0 WATERSHED MANAGEMENT 

C-12.1 Introduction (LIP Section A-12.1) 

The County coordinates regional activities in all of the watersheds. For details on the efforts in 
watershed management during the reporting period, please reference Section C-12 of the 
Unified PEA. 

C-12.2 Watershed Action Plan Modifications 
 
The County, as Principal Permittee, has led the development of Watershed Action Plans 
(DAMP Appendix D) for all watersheds in the County. In addition, the County has taken the 
lead in developing Integrated Regional Water Management Plans (IRWMPs) for the North, 
Central and South Watershed Management Areas (WMAs). During the 2008-09 reporting 
period, the County will continue these efforts, and no modifications are planned. 
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INTRODUCTION 
 

“How To Use This Budget” 
 
 
 
The Annual Budget for the City of Laguna Beach for fiscal year 2006-07 was adopted by 
Resolution 06.050 by the City Council on June  20, 2006. 
 
The pages which immediately follow contain a copy of the City Manager’s Budget Transmittal 
that accompanied the Proposed Budget when it was first submitted to the City Council on April 
24, 2006.  The discussion of issues in the City Manager’s Budget Transmittal refers only to the 
Proposed Budget as submitted at that time. 
 
Subsequent to its submittal on April 24, 2006 and the preparation of this Budget Transmittal, 
numerous modifications have been made to the Proposed Budget.  These modifications are 
shown on pages v through vi, and they have been incorporated into the body of this budget 
document within the columns marked “Adopted Budget”. 
 
This document is divided into five sections: 
  

1.  City-Wide Summaries 
2.   Revenues 
3. Expenditures 
4. Appendix (Budget Detail by Fund)   
5. Capital Improvement Program 

 
The five sections are preceded by the Exhibit A - Modifications to the Preliminary Budget and 
the City Manager’s Transmittal. If you are not familiar with the City’s budget, you may wish to 
review the section on city-wide summaries first.  This will provide you with a broad overview of 
the City’s revenues, expenditures, beginning and ending balances, and it will also assist you in 
better understanding the issues raised in the Budget Transmittal and modifications to the 
Proposed Budget.  
 
The following provides a brief description of each of the sections contained in the Adopted 
Budget. 
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Section I:  City-Wide Summaries 
 
This section provides the broadest overview of the Adopted Budget.  The first chart, “Beginning 
and Ending Balances,” shows all of the City’s funds and indicates the estimated beginning 
balances, revenues, transfers, expenditures and ending balances.  At the top of this chart are 
shown the City’s operating and capital project funds and at the bottom the City’s internal service 
funds are shown.   
 
Following is a chart entitled “Sources and Uses of Funds - Summary by Department and Fund.”  
Similar to the first chart, this chart also shows the revenues, expenditures and balances for each 
fund.  The difference is that this chart also indicates how funding is allocated among the various 
departmental budgets.  A page number is provided next to each department which refers to the 
pages within this budget document that provide more detailed information regarding that 
department’s budget. 
  
Section II:  Revenue Budget 
 

The Revenue Budget begins with a summary of all projected revenues shown by major source 
within each fund. 
 

It is followed by a bar and pie chart analysis of the City’s General Fund which summarizes 
various aspects of the General Fund’s revenues, expenditures and history.   
 

This section concludes with a detailed breakdown and history for each individual revenue source 
organized by fund and a description of key sources of revenues. 
 

Section III:  Expenditure Budget 
 
1.  Organization by Department and Division 
 

The expenditure budgets in this document are organized by department and are disaggragated 
down to the division level. For the most part, all of the expenditure items within each division 
are funded from a single fund source and that fund is shown at the top right-hand corner of the 
division budget.  In the few cases where a particular expenditure item is funded from a source 
other than the fund shown at the top of the division budget, a footnote is included indicating the 
source of funding. 
 

The chart that appears in the introductory section to the Expenditure Section (p. 28) shows all of 
the City’s departments and divisions and how they are organized within the Expenditure Section 
of this budget.  For quick reference this chart contains page references to the individual 
departments.  
 

2.  Internal Service Funds 
 

The City has two internal service funds, one for vehicle replacement and a second one for 
insurance and benefits. They are both are shown at the end of the Expenditure Budget Section 
(pp. 155-157).  An internal service fund is a revolving fund which is established to isolate the 
costs of a particular function and then to allocate those costs to the various operating divisions.  
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Costs for the functions of the internal service funds are allocated to individual operating 
divisions through the use of an annual rate which is adjusted each year to reflect anticipated 
costs.  For example, the rates for vehicle replacement are based on the specific vehicles assigned 
to each division and the rates for employee medical insurance are based on the number of 
employees in each division.   
 
Based on this rate, each division pays to the internal service fund an annual amount which is 
shown as an expenditure item in each division’s budget.  This payment becomes the revenue for 
the internal service fund which in turn directly pays for the goods and services provided, such as 
new vehicles or medical insurance. 
 
The advantage of establishing rate-based internal service funds is that they provide an 
accounting mechanism to build up reserves to pay for very expensive items, such as the purchase 
of a fire truck or the payment of a large insurance claim.  This allows the City to spread out the 
cost for these items over many years.  Additionally, a rate-based vehicle replacement internal 
service fund more accurately assigns the cost of equipment over the period during which the 
equipment is used. 
 
Section IV:  Appendix  
 
This section shows the detailed expenditure budgets for the City’s principal funds including the 
General Fund, the Parking Authority Fund, the Sewer Fund and the Transit Fund.  It also shows 
a summary for all funds combined. 
 
In the Expenditure Section of this budget document, these detailed expenditure budgets are 
arrayed by department and division.  In this Appendix Section, the detailed expenditure budgets 
are arrayed by fund.   
 
Section V:  Capital Improvement Program 
 
This Section (pp. 169-216) contains a listing of all capital improvement projects budgeted for 
this year.  Additionally, it indicates the source of funding and provides a more detailed 
description of the scope and location for each project. The amounts budgeted for each project are 
also included within the expenditure budgets for each of the operating departments that are 
responsible for managing the projects.  
 
This section also contains the City’s Ten Year Capital Improvement Plan which indicates by 
year the estimated cost and funding source for each project included within the plan. 
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v 

EXHIBIT A 
MODIFICATIONS TO THE 2006-07 

PRELIMINARY BUDGET 
AS ADOPTED BY THE CITY COUNCIL ON JUNE 20, 2006 

 
 

 
1. Reflect the latest revenue receipts by increasing the estimates for the following sources in 

2006-07: 
 

• Hotel taxes    $235,000 
• Interest earnings   $150,000 
• Sales taxes    $  50,000 
• Property taxes (8% to 8 ½% )  $  84,000 

 
2. Eliminate $15,000 for Council Chambers air conditioning which will be installed prior to 

the end of this fiscal year.  
 
3. Appropriate $2,500 for summer traffic control by the Police Department at one additional 

intersection.   
 
4. Appropriate $1,300 for the City’s contribution for an Orange County demographic 

research project.  
 
5. Appropriate $60,000 to pay for the higher price for gasoline, diesel and propane.   
 
6. Appropriate $700 for daily pick-ups from Brinks.  
 
7. Eliminate $25,000 in the Transit Division budget which had been intended to prepare a 

short-range transit plan and recognize a $100,000 planning grant which will be available 
from the Orange County Transportation Authority for transit connections to the 
Metrolink.  

 
8. Restore $23,000 in salary to restore the Lead Bus Driver position.  
 
9. Increase revenues by $13,000 from Building Division fees to offset $13,000 in 

construction and grading monitoring costs.  
 
10. Appropriate $20,000 from the Parking Fund for additional part-time transit staff during 

evenings. 
 
11. Appropriate $35,000 from the Vehicle Replacement Fund for a one time allocation to 

allow an early replacement schedule for fire engines and appropriate $6,000 annually 
from the General Fund for this program 

 
12. Appropriate $5,000 for additional restroom cleaning (twice a day) on Fridays, Saturdays 

and Sundays during the non-summer months, starting January 1, 2007. 
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13. Appropriate $8,000 for temporary staff support for Fire Department records conversion 

when the new dispatch system is installed and operational. 
 
14. Appropriate $5,000 in additional overtime for Public Works to help pay for the time 

which Public Works Department staff spends staffing the PTC Committee at night. 
 

15. Appropriate $25,000 to retain an outside consultant to analyze efficiency/contracting in 
selected City operations.  

 
16. Appropriate $87,000 for new technology for staff and Council in the following sub-

categories: 
 

a. $15,000 in one-time costs and $5,000 for six months of operating expenses to 
purchase and install an online reservation system for our Recreation classes. 

b. $25,000 to retain an information technology consultant to document the computer 
applications in the Police and Fire Departments, determine what deficiencies exist 
and recommend a specific course of action for correcting those deficiencies. 

c. $37,000 to purchase laptop computers for the Councilmembers and key staff so 
that agendas can be placed on the computer rather than having hard copies. 

d. $5,000 for Councilmember allowances for cell phones and internet access ($80 
per month per Councilmember). 

 
17. Appropriate $23,000 for an additional fulltime lifeguard in lieu of part-time hours starting 

September 1, 2006, reduce part-time salaries in Marine Safety by $6,000, reduce 
materials and supplies in Marine Safety by $2,000 and reduce the City Attorney budget 
by $5,000. 

 
18. Adopt the policy that the Open Space Fund will be augmented by any property tax 

receipts over 8 1/2%.    
 
19. Appropriate $500,000 for salary equity adjustments which will be necessary to pay for 

settlement offers that have been tendered to the labor groups. 
 
20. Reduce General Fund transfers to the Insurance Fund by $100,000 because the City’s 

liability exposure has improved since the rainstorms in 1997-98. 
 
21. Appropriate $100,000 from the balance in the Sewer Fund to replace the steel surge tanks 

at the two pump stations serving the North Coast Interceptor. 
 
22. Transfer $875,000 from a contingency reserve in the General Fund to the Capital 

Improvement Fund. 
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23. Transfer $488,000 in FEMA/OES reimbursement from the Special Revenue and Grants 

Fund to the Capital Improvement Fund. 
 
24. Allocate $1.5 million from the sale of lots on Olive and Poplar to the Capital 

Improvement Fund. 
 
25. Reprogram the $1.2 million for the South Coast Highway (Zimmerman) storm drain to 

Fiscal Year 2007-08. 
 
26. Transfer $500,000 from the Street Lighting Fund to the Capital Improvement Fund. 
 
27. Appropriate $400,000 from the Capital Improvement Fund for replacement of the storm 

drain between Starlit and Bluebird. 
 
28. Supplement the Brooks Stair Replacement by $85,000 and the Coast Highway Left Turn 

Prohibition by $50,000 both from the Capital Improvement Fund. 
 
29. Appropriate $33,000 to replace a storm drain on Brooks. 
 
30. Appropriate $800,000 to match a State grant of $800,000 for Restoration of Heisler Park. 
 
31. Increase estimated revenue from the Montage Hotel by $200,000 and appropriate that 

amount to replace play equipment at Moulton Meadows Park. 
 
32. In Fiscal Year 2007-08, increase revenue from the Montage Hotel by $200,000 and 

reprogram replacement of play equipment at Alta Laguna Park into that year. 
 
33. Appropriate $4,564,000 from the Capital Improvement Fund to supplement the budget 

for the Community/Senior Center project. 
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ix 

MEMORANDUM 
 
 
 
DATE: April 24, 2006 
 
TO:  City Council 
 
FROM: Kenneth Frank, City Manager 
 
SUBJECT: TRANSMITTAL OF THE 2006-2007 PRELIMINARY BUDGET 
 
 
The Municipal Code requires the City Manager to submit a proposed budget to the City Council 
by May 1 of each year.  In compliance with that mandate, the preliminary spending plan for 
fiscal year 2006-2007 is hereby presented.  A public workshop and hearing concerning the 
budget is scheduled for 4:00 p.m. on Tuesday, May 16.  A second public forum will be held on 
Tuesday, June 20; it is anticipated that the Council will adopt the budget at that session. 
 
I. OVERALL CITY FINANCIAL POSTURE 
 
In each of the last two years, the State has abrogated almost $700,000 from Laguna’s property 
taxes to balance the State budget.  However, with the passage of Proposition 1A, the State can no 
longer purloin resources from cities, counties and special districts to support its profligate 
spending habit.   Therefore, starting next year, the City will have $700,000 more for local 
services. 
 
At the same time, the City’s economy appears to be healthy.  Property continues to sell triggering 
a reappraisal and increasing property taxes.  The hotels and restaurants, in general, are doing 
fine.   
 
On the downside, public and private agencies are reeling from unheard of increased construction 
costs.  Contractors are extremely busy and are reluctant to bid on projects without significant 
profit margins.  The prices for commodities such as concrete, steel and asphalt have escalated 
beyond belief.  As a result, it will require more of the City’s resources to complete capital 
projects that are on the drawing board.  In fact, next year’s capital improvement program is 
virtually devoid of new initiatives; it merely attempts to locate sufficient funding for projects 
which are already in the planning and design phase.   
 
A second, detrimental impact involves the start of a new retirement formula for firefighters.  
Effective July 1, 2006, the firefighters will join their colleagues in other Orange County cities 
under the “3% at 50” retirement formula managed by the Public Employee’s Retirement System.  
The City’s contribution to the retirement fund will increase by more than 12% of payroll or 
approximately $450,000 per year.  Police officers will be entitled to the upgraded retirement 
system starting July 1, 2008, which will cost the City roughly $520,000 per year at that time. 
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II. BALANCING THE PRELIMINARY BUDGET 
 
In order to submit a balanced budget in which revenues equal expenses, several principals were 
pursued: 
 

• No increases in fulltime or part-time staffing hours were included in the budget. 
• No new programs, services or issues were included even though the Council 

directed us to consider several endeavors in the budget. 
• Adjustments in operating costs were held to the minimum. 

 
On the other hand, compared to several previous years, the allowance for replacing capital 
equipment has been enhanced substantially.  Most requests by departments to replace outdated 
equipment were approved in the preliminary budget. 
 
III. REPAYMENT OF  DEBT AT TREASURE ISLAND 
 
Early in the upcoming fiscal year the hotel tax from the Montage will be sufficient to repay all of 
the loan which was utilized to retire the construction debt at Treasure Island. The final segment 
of payments will be directed to replenishing the General Fund Contingency Reserve of $875,000.  
It is estimated that $2.7 million of hotel taxes will be available for appropriation next fiscal year.  
Because of the extraordinary cost increases in capital projects and the backlog of infrastructure 
needs confronting the City, the preliminary budget recommends allocating that entire amount to 
the Capital Improvement Program.  Future year payments of approximately $3.2 million are also 
projected as revenue in the Capital Improvement Program. 
 
IV. GENERAL FUND REVENUE OUTLOOK 
 
Property taxes are the principal revenue source for the City of Laguna Beach.  The following 
chart indicates that the City has averaged almost a 9% increase each year in the secured tax roll - 
although there have been some years which were significantly less:    
 

Year    Property Taxes  Percent Increase 
 
 2005-06 (est.)   $15,388,000    10.1 

2004-05    $13,982,349    13.6 
2003-04     12,311,403    10.3 
2002-03     11,158,864      8.9 
2001-02     10,249,613    11.3 
2000-01        9,208,730       9.9 
1999-00          8,376,203    12.7 
1998-99          7,429,088      7.3 
1997-98           6,926,625      7.2 
1996-97           6,461,370      6.0 
1995-96           6,094,666      0.9 
1994-95 6,039,719 
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For next fiscal year, the budget assumes an 8% increase in the property tax valuation.  That 8% 
estimate is modestly conservative.  It still depends upon substantial increases in property values 
and an active real estate market.  
 
In recent budgets, there are new revenue columns for property tax in lieu of vehicle fees and 
property tax in lieu of the sales tax.  These revenues are part of a State scheme to repay cities the 
motor vehicle fees which were diminished when the Governor reduced that tax.  Also, the State 
Legislature believes cities should rely more heavily on property taxes rather than being 
encouraged to generate additional sales taxes.  For Laguna Beach, where our property values 
have been increasing more than the average, these programs will be beneficial. 
 
V. GENERAL FUND EXPENDITURE HIGHLIGHTS 
 
General Fund spending is proposed at $39,909,500, which is about 5% above the budget for the 
current fiscal year.  (This excludes spending on the Bluebird Canyon Landslide.)  The budget 
includes very few changes from the current spending plan.  Already included is the cost of living 
increase of 3% for the Police Association and similar increases for the Fire Association and the 
Municipal Employees Association.  Negotiations are currently underway with the latter two 
groups.   
 
The very few variances from the present budget are highlighted in the following paragraphs: 
 
• In mid-year, a fulltime Marine Safety Officer was added; that position is shown for the full 

year. 
• Reclassification of positions is proposed for several City operations to reflect current job 

responsibilities and duties. 
• The allowance for exceptional performance pay has been augmented because it has not kept 

pace with overall salary adjustments. 
• Some capital equipment that has been considered for several years has been included (e.g., 

Council Chambers air conditioning and sidewalk cleaning machine). 
• Overtime has been supplemented slightly in Marine Safety. 
• Marine Safety’s budget has been increased by $10,000 to pay for the labor agreement 

negotiated with hourly lifeguards. 
• The Transit contractual account includes $25,000 to update the short-range transit plan. 
 
VI. GENERAL FUND SUMMARY 
 
General Fund revenues for Fiscal Year 2006-2007 are expected to be $40,007,000.  As in the 
previous 15 years, $700,000 is transferred to the General Fund from the Parking Fund.  It simply 
is not feasible to balance the General Fund without that augmentation.  Another $100,000 is 
transferred into the General Fund from the Grants Fund to reflect an ongoing State grant that 
pays for portions of two police officer positions. 
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Expenditures are projected at $39,909,500.  The projected ending fund balance on June 30, 2007, 
is $4,164,312.  That amount is approximately $170,000 over the 10% reserve requirement.  
Hence, the City Council could increase appropriations by about $153,000 and still maintain the 
mandated reserve.    
 
VII. WHAT’S NOT IN THE BUDGET 
 
Since the budget contains virtually nothing in the way of new programs or services, there are 
numerous worthwhile endeavors which have been suggested by members of the public, 
Councilmembers and Department Heads which have not been funded.  While it is impossible to 
list all of the programs that might be desirable, the following paragraphs attempt to summarize 
some key suggestions for additional services that could be financed from the $153,000. 
 
1. Additional part-time staffing for improved transit service in the summer ($20,000) --  The 

Council has directed us to reduce the delay in service in the early evening after the buses 
deliver patrons to the Pageant of the Masters.  Traditionally, once the rush to the Pageant 
is over, our bus drivers stagger hours and take their State mandated lunch breaks.  
Unfortunately, that reduces the number of vehicles that are available to shuttle non-
Pageant users around the City.  An allowance of $20,000 was proposed by the City 
Council to significantly upgrade the service each night in the 8:00 to 9:00 timeframe.   

2. Fifteen year replacement schedule for fire engines ($35,000 one time and $6,000 per year 
ongoing) – Laguna Beach currently schedules its fire engines for replacement every 17 
years.  Most cities in Orange County are on a 15 year replacement cycle.  Because of the 
wear and tear of the engines in our hillside community, it would be preferable to reduce 
the anticipated life of the vehicles by two years.  There is a one-time cost to make up the 
payments to the Automotive Fund for those years which the existing engines have been 
on a longer replacement schedule.  Future costs are relatively nominal.  

3. Additional restroom cleaning ($10,000 to $25,000) – While the public restrooms are 
cleaned daily, the budget has historically provided for a second cleaning in the afternoons 
during the summer.  For most of the year, however, the restrooms are cleaned only in the 
morning.  Given the use that some of these restrooms receive, they become a mess by the 
afternoon and stay that way until the following morning.  If the City plans to continue 
operating public restrooms – and we have added one on the Forest Avenue Alley in 
recent years – there needs to be additional funding for a second cleaning at least on the 
weekends and at other times such as holidays and holiday weeks where the current use 
simply exceeds our ability to maintain the restroom in a satisfactory manner.   

4. Consultant to analyze contracting/efficiency options ($25,000 to $75,000) – The Council 
has directed us to consider services that might be more efficiently provided by private 
lenders or to ensure that services are provided effectively by City forces.  In a separate 
report, we will provide some suggestions to the Council for services which could be 
scrutinized.  The amount of funding will depend upon the number of functions covered 
and the degree of analysis desired by the City Council. 
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5. Additional fulltime lifeguard ($28,000 first year, rising to roughly $60,000 in the future) -
During the current year, a fifth fulltime career lifeguard position has been added to the 
department.  The Chief of Marine Safety believes that further full-time positions are 
necessary to perform current services at an acceptable level.  If funds are available, it 
would be desirable to add one additional position in next year’s budget. 

6. Temporary staffing to convert Fire Department records to new dispatch system ($8,000) - 
Money for this purpose was included in the Police budget; it was inadvertently left out of 
the Fire submission.  At $20 per hour, there would be 400 hours of conversion assistance. 

7. Additional Overtime in engineering and administration for Public Works ($5,000) – 
There are two staff members who oversee capital improvement projects.  It is much 
cheaper to use in-house City staff than contract with consultants to manage capital 
projects.  Unfortunately staff time has been redirected to work on PTC Committee items.  
Therefore, it would be desirable to allocate approximately $5,000 in overtime funds to 
replace that staff time in lieu of using consultants or delaying capital projects. 

8. Citywide trash/debris collection ($35,000) -- While the City has a concerted effort to 
clean the streets and sidewalks in the Central Business District, our efforts in the 
remainder of the City are not as intense.  While streets are swept on a weekly basis, there 
are certain areas in which street sweeping by mechanical equipment is not particularly 
effective because of parked cars.  Thus far, the Council’s policy has been to impose 
parking restrictions only when requested by a neighborhood, e.g., North Laguna.  As a 
result, there are numerous areas where trash and debris accumulates.  It is an eyesore.  
Eventually the trash will make its way into the storm drains and perhaps to the ocean, 
although some areas of the City filter the trash through a separator unit during much of 
the year.  It will be desirable to experiment with the addition of one staff person or 
through a private contract to pick up litter or hand sweep these difficult locations around 
the community.  It would benefit water quality and the aesthetic appearance of the town.   

9. Trail Maintenance ($10,000) – There is no money committed to maintain the numerous 
hillside trails within Laguna Beach.  To some extent, the Orange County Parks 
Department maintains the trails in the Aliso and Wood Canyons Regional Park.  Also, in 
some years, the Fire Department grades key access roads which also serve as hiking and 
biking trails.  Despite those efforts, some trails are totally unmaintained and are virtually 
disappearing.  Also, there is occasionally trash left by trail users which needs to be 
collected.  A modest allowance would initiate some efforts to ensure that key trails 
remain usable, at least for pedestrians. 

10. Notebook computers in the Police Department ($8,000) – The Police Department 
requested four notebook computers so that the Chief and the three division commanders 
could be in contact with City Hall when they are not actually in the office.  Purchasing 
the notebook computers could improve productivity at the management level in the 
department. 
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11. Consultant to update disaster plans ($50,000) – Several years ago, the City rewrote its 
disaster plans.  This was done by a fulltime, in-house employee.  That position is no 
longer available and the plan could use some updating.  Rather than hire an ongoing staff 
person, it would be preferable to find someone with sufficient expertise and writing skills 
to provide this service periodically. 

12. Marine Safety overtime ($10,000) – The overtime allowance for Marine Safety has been 
augmented slightly in the upcoming budget.  In recent years, with the gradual change in 
school schedules, including year-around schools, it has become more difficult for Marine 
Safety to meet its lifeguard staffing levels, particularly toward the end of the summer and 
in the shoulder seasons.  Federal and State law mandates payment of time and one-half 
overtime for any hours worked in excess of 40 in a week.  The department has been 
forced to use increasing amounts of overtime in order to keep towers in operation during 
key periods.  This allowance would reflect the difficulty which the department has in 
maintaining the full staffing level. 

13. New technology for staff and Council ($10,000) – While a list of specific items has not 
been identified, it would be desirable to set aside funding for some enhancements in 
technology whether it be computers, visual equipment, or information services that would 
enhance the effectiveness of Councilmembers and City staff. 

14. Consultant to analyze beach stability/tsunami hazards ($75,000) – Several years ago, the 
Army Corps of Engineers finally completed a somewhat useful study of sand erosion 
along the Orange County coastline.  Technical expertise, which is not available on the 
City staff, would be needed to take the data in that document and make some sense out of 
it for our citizens and community leaders.  At the same time, questions have occasionally 
been raised about our community’s vulnerability in the event of a tsunami.  An 
oceanographer or ocean engineer should be retained to provide information on both of 
these subjects.   

15. Consultant to prepare hazard mitigation plan ($25,000) – The Federal Emergency 
Management Agency provides funding through hazard mitigation grants to help 
communities make changes that would minimize the likelihood of damage from future 
disasters.  In order to be eligible for those grants – which totaled $55 million in California 
last year – the City would need to prepare a local hazard mitigation plan.  Such a plan 
would probably cost about $100,000.  It appears that FEMA funding might be available 
for 75% of that cost, leaving the City with an expense of $25,000.  Budgeting that 
amount would enable the City to apply for hazard mitigation planning grants in the next 
cycle and later would make us available in the event that the Federal government 
provided funding for future hazard mitigation.  There is no guarantee that the funding 
would be forthcoming, but there is a reasonable likelihood that the City would, over a 
period of years, obtain far more than the $25,000. 
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16. Fire Department overtime ($50,000) – It has been difficult for the Fire Department to stay 
within its overtime budget primarily because of significant numbers of on the job injuries.  
Given the constant staffing of 12 firefighters on each shift – with no extra personnel 
available on any shift – any time someone is on vacation, on sick leave, on workers comp 
or at training, the City rehires an off-duty firefighter at time and one-half to perform those 
functions.  Given the expense of the retirement plan, it is now probably as cost effective 
to hire someone on overtime as it is to hire additional employees.  In any case, the Fire 
Department has been forced to take funds from other accounts in order to have sufficient 
overtime to balance its budget.  Adding another $50,000 to the Fire Department’s 
overtime would help in balancing that department’s spending. 

17. On-Call allowance for Public Works employees ($15,000) – In the sewer operation, there 
is always an employee designated to respond to after-hours emergencies.  The employees 
who are on response are paid a stipend for being available in a timely manner.  In the 
Public Works Department, we have been extremely fortunate in having several dedicated 
employees who live in or near town who have been willing to respond to emergencies.  
While they receive time and one-half for the hours they serve, they do not get an 
allowance for being on call.  Therefore, it would be desirable to establish a regular on-
call list with the on-call employee being compensated under the terms of our labor 
agreement as are the Sewer Division personnel. 

18. Replacement of Broadcast Equipment ($75,000) – Last year, the City received a 
$500,000 payment from Cox Cable in conjunction with execution of a new 20-year cable 
television franchise.   The staff received an estimate of $150,000 to replace all of the 
equipment used to broadcast Council meetings.  Because of the Bluebird Canyon 
landslide, much of the one-time payment by Cox Cable was diverted to those expenses.  
While the Council was able to appropriate $75,000 for the broadcast equipment – and 
that could replace most of the things that will be necessary over the next few years – a 
complete replacement of equipment would require another $75,000.   

19. Fire Department overtime for paramedic training ($65,000) – Not enough paramedics are 
available presently at the Engineer or Captain ranks creating an occasional situation in 
which two people have to be assigned on an overtime basis, i.e., a Paramedic and a 
Captain if one Paramedic/Captain is off duty.  Eventually, this problem will subside as 
more of our Firefighter/Paramedics are promoted to Firefighter/Engineer and 
Firefighter/Captain.  In the short run, there would be a benefit of having an Engineer or 
Captain attend paramedic school.  However, this is an expensive proposition and there is 
no assurance a candidate would be available. 

20. Gum Cleaning Machine ($13,000) – In addition to acquiring a new pressure washing 
system for sidewalk cleaning, the Public Works Department believes that the sidewalks 
would be cleaner with the acquisition of a machine that is specifically designed to remove 
gum.    
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21. Reduce transfer from the Parking Fund (up to $700,000 per year) – Members of the 
Council have stated their desire that parking revenues remain in the Parking Fund.  
However, for about 15 years, the City has transferred $700,000 per year from the Parking 
Fund to the General Fund to balance the budget.  Most cities do not segregate parking 
meter revenue into a separate parking fund.  Instead, those revenues are allocated to the 
General Fund so it is not unusual for parking meter receipts to help support general City 
operations.  Nonetheless, to the extent the Council wants to reduce the reliance on the 
Parking Fund, there would need to be a reduction in other services. 

22. Ongoing funding for the Open Space Fund ($ Not Determined) – There has never been an 
ongoing specific source of revenue for open space acquisition by the City.  Instead, when 
times are good, money is allocated to the Open Space Fund on a periodic basis.  The City 
has been very successful in acquiring parcels throughout town for permanent preservation 
as open space but as land gets more expensive and property owners are increasingly 
willing to build on lots that were previously thought to be “unbuildable” this problem 
continues to fester.  Having a process to allocate money to the Open Space Fund on a 
regular basis would enable the City to preserve additional land for public use in future 
years as opportunities present themselves.   

23. Housing for emergency response personnel ($ Unknown) – Because of extremely high 
property values, the City is facing an increasing problem in having employees in the 
Sewer function and in Public Works be available for emergency call out.  Some relief is 
available through a program to pay a monthly housing stipend to Sewer Division 
employees who live in or near town.  Nonetheless, we are still having difficulty ensuring 
that sufficient personnel are available for our frequent emergencies.  While a specific 
plan is still under discussion, it will be desirable to reserve some amount to help address 
this problem. 

VIII. TRANSIT FUND 

Summer transit routes have expanded in the last few years and ridership has grown dramatically.  
However, in order to continue this level of service, a subsidy of  $335,000 from the Parking Fund 
to the Transit Fund is necessary.  Also, while the Council has directed that additional part-time 
drivers be hired at night during the Festival season, the budget as presented does not implement 
that direction.   However, the Council can augment the Transit Fund with available funding to 
achieve that objective, as described in Section VII. 

IX. PARKING FUND 

Each year, on the average, the Parking Fund nets about $550,000 after all expenses and transfers 
are considered.  The amount varies significantly since parking permits are sold once every two 
years.  Next year we will see a full $1 million increase in the Parking Fund balance.  While there 
will be $1.5 million available in the Parking Fund, neither the long-range capital improvement 
program nor next year’s budget allocates that balance to any purpose.  It is assumed that the 
Parking Fund will be reserved to help finance the significant parking facility at the Village 
Entrance project.  As indicated earlier, the Parking Fund still contributes $700,000 per year to the 
General Fund. 
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X. STREET LIGHTING FUND 

The Street Lighting account continues to be well funded from a dedicated portion of the property 
tax.  Ongoing revenues exceed operating costs by more than $500,000 each year.  As 
opportunities arise, funds are allocated from the Street Lighting Fund for related special projects 
including the City’s share of undergrounding costs, lighting at the Act V site, lighting in the 
parks, and other similar endeavors related to the purpose of the fund. 

XI. GAS TAX FUND 

Because the gas tax is based on a flat amount per gallon, this revenue source does not even begin 
to keep pace with inflation.  The City Council has allocated generous amounts from the Capital 
Improvement Fund to remain on schedule with the ten year plan to repave all the streets in the 
City.  Next year, the budget includes a transfer of $455,000 from the Capital Improvement 
account to the Gas Tax Fund.  One item of good news is that the City should once again receive 
an allocation of the State sales tax on gasoline which California voters determined should be 
used exclusively for street and transportation purposes but which has been otherwise utilized by 
the State over the last couple of years.  Next year’s budget contemplates repaving all the streets 
in the Oriole/Meadowlark neighborhood and the Canyon Acres/Frontage Road area. 

XII. OPEN SPACE, PARK IN-LIEU, HOUSING IN-LIEU, PARKING IN-LIEU, ART IN-
LIEU, AND DRAINAGE IN-LIEU FUNDS 

At this point, no appropriations are recommended from these accounts in the next fiscal year.   

XIII. CAPITAL IMPROVEMENT FUND 

The blue pages near the back of the preliminary budget depict the recommended capital 
improvement program for fiscal year 2006-2007.  They also include a ten year capital 
improvement program based on the following tenets: 

• Street repaving continues to be a high priority; transfers from the Capital Improvement 
Fund to the Gas Tax Fund will be needed each year for the next few years to complete the 
program. 

• Any construction at the Village Entrance will be financed from the Parking Fund; no 
allocation has been included in the Capital Improvement Program. 

• All previous estimates for capital improvement projects are hopelessly underfunded.  
Therefore, next year’s program emphasizes additional funding solely to complete capital 
projects which are already in the design phase.  This means that most capital 
improvements are being pushed back one year just to confront the horrendous cost 
increases which all agencies are facing at this time. 

• The renovation and preservation of Heisler Park will cost about $4 million; at this point, 
$2 million of local money has been projected in fiscal year 2009-2010, but the project 
will not proceed without a substantial infusion of State and/or Federal grants.  A year 
ago, it looked like the Legislature would place a State parks bond measure on the ballot, 
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but it appears that effort is tied up with the Governor’s initiative to renovate State 
infrastructure which has been bogged down in Sacramento.   

• The Montage Hotel will generate sufficient transient occupancy taxes so that the City’s 
internal loan will be repaid in about September of 2006.  In the 2006-07 fiscal year then, 
an infusion of $2.7 million should be available from the Montage.  The budget 
recommends that entire amount be appropriated in the Capital Improvement Fund.  In 
subsequent years, the full amount of $3.2 million is also depicted within the Capital 
Improvement Program.   

XIV. SEWER FUND  

At its meeting of April 4, the City Council reviewed the Ten Year Sewer Improvement Plan.  
That long range guide has been modified to secure maximum leverage from State low interest 
loans that are available to the City.  The Ten Year Plan assumes that sewer rates will escalate 
each year by 3 ½% to finance the necessary improvements.   

XV. DEBT SERVICE FUND 

Servicing the debt on the General Obligation Bonds, which were issued for the acquisition of 
land in Laguna Canyon, will cost about $1.6 million next year.  The property tax override adds 
less than 4% to the base property tax rate.  This special property tax will continue until 2011.   

XVI. INTERNAL SERVICE FUNDS 

The Automotive Replacement Fund provides financing to replace the City’s fleet of vehicles as 
they end their useful lives.  Next year’s budget includes replacement of pick-up trucks for the 
Building Inspectors, numerous police cars, two vehicles for Marine Safety, a beach cleaner and 
other vehicles for Public Works.  All of these vehicles are covered through a replacement 
schedule and the lease rates which each department pays to the Automotive Fund. 

The Insurance Fund finally has a reserve after several difficult years.  The contribution of 
$700,000 per year for liability insurance has not been raised in quite some time as our liability 
experience has improved since the rainstorms of 1997-98.  We are finally starting to see some 
improvement in workers compensation costs as a result of changes in State law.  Health 
insurance costs for employees, however, continue to rise and additional contributions are needed 
each year.  The City does not make any contribution to the cost of health insurance coverage for 
retired employees, so there is no unfunded liability for that type of program. 

XVII. MEASURE A SALES TAX/BLUEBIRD CANYON LANDSLIDE 

This proposed budget assumes that the costs and FEMA/OES revenue for the Bluebird Canyon 
Landslide will be appropriated in the current fiscal year.  Expenses which are not reimbursed, 
which we think may be in the $1 million to $2 million range, will be reimbursed from the ½ % 
increase in the sales tax starting July 1.  Because those expenses are not yet known, the 
preliminary spending plan does not show an appropriation.  However, a separate account in the 
budget has been created to clearly identify Measure A receipts and disbursements. 
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Estimated Estimated
Beginning Balance Estimated Transfers Estimated Ending Balance

July 1, 2006 Revenues In (Out) Expenditures June 30, 2007

Operating and Capital Project Funds 

General $3,232,812 $40,539,000 $800,000 2 $40,518,000 $4,053,812
Open Space 1,979 0 0 0 1,979
Capital Improvement 1,455,689 8,044,000 1,408,000 3 10,542,000 365,689
Parking Authority 418,729 3,763,000 (1,053,400) 4 1,632,300 1,496,029
Parking in Lieu 14,119 0 0 0 14,119
Park in Lieu 56,844 0 0 0 56,844
Art in Lieu 141,039 0 0 0 141,039
Drainage 13,810 0 0 0 13,810
Housing in Lieu 1,573 0 0 0 1,573
Gas Tax 654 945,000 455,000 1,400,000 654
Street Lighting 958,838 910,000 (500,000) 270,200 1,098,638
Wastewater 331,620 5,701,000 0 5,656,100 376,520
Spec. Revenue & Grants 5 488,789 115,000 (588,000) 15,000 789
Disaster Relief 1,700,000 0 0 1,700,000
Debt Service 2,096,661 1,698,000 0 1,619,100 2,175,561
Transit 2,000 1,377,000 353,400 1,730,400 2,000
 

Total 9,215,156 64,792,000 875,000 63,383,100 11,499,056

Internal Service Funds

Insurance 2,249,550 5,852,000 0 5,801,800 2,299,750
Vehicle Replacement 1,029,402 957,300 0 780,300 1,206,402

Total $3,278,952 $6,809,300 $0 $6,582,100 $3,506,152

 Beginning and Ending Balances
Fiscal Year 2006-07

All
Funds1 

1 Includes all operating, capital project and internal service funds. Excludes trust and agency, carryover, contingency reserves and special 
assessment district funds.
2 Includes transfers in of $700,000 from the Parking Authority Fund, and $100,000 from the Spec Revenue and Grants. 
3 Includes a transfer in of $488,000 from the Special Revenue and Grants Fund, $875,000 from the Contingency Reserve, $500,000 from the 
Street Lighting and a transfer out of $455,000 to the Gas Tax Fund.
4 Includes transfers out of $700,000 to the General Fund and  $353,400 to the Transit Fund.
5  Includes Asset Forfeitures, Water Quality Grants, Community Development Block Grants, December 1997 OES Rainstorm Grants and February 
1998 FEMA/OES Rainstorm Grants.
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Revenue Source by Fund

General Fund 
63%

Capital Improvement
12%

Parking Authority
6%

Transit
2%

Street Lighting
1%

Gas Tax
1%

Wastewater
9%

Debt Service
3%

Disaster Relief
3%

Expenditures By Fund

Parking Authority
3%

Gas Tax
2%

Wastewater
9%

Capital Improvement
16%

Debt Service
3% Transit

3%

General Fund 
64%

Sources & Uses of Funds1
 All Funds

1 Includes all operating and capital project funds.  Excludes trust and agency, carryover, contingency reserves, and special assessment district funds.
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Internal
General Open Capital Parking Parking Park Art Drainage Housing Gas Street Wastewater Spec. Rev. Disaster Debt Transit Service Funds

Fund Space Improvement Authority In Lieu In Lieu In Lieu Fund In Lieu Tax Lighting Fund & Grants Relief Service Fund Vehicle Repl. Insurance

SOURCES OF FUNDS

  BEGINNING BALANCE: July 1, 2006 9,215,156 3,232,812 1,979 1,455,689 418,729 14,119 56,844 141,039 13,810 1,573 654 958,838 331,620 488,789 0 2,096,661 2,000 1,029,402 2,249,550

  Revenues 64,792,000 40,539,000 0 8,044,000 3,763,000 0 0 0 0 0 945,000 910,000 5,701,000 115,000 1,700,000 1,698,000 1,377,000 957,300 5,852,000

  Transfers: In/(Out)   875,000 800,000 0 1,408,000 (1,053,400) 0 0 0 0 0 455,000 (500,000) 0 (588,000) 0 0 353,400 0 0

      TOTAL SOURCES OF FUNDS 74,882,156 44,571,812 1,979 10,907,689 3,128,329 14,119 56,844 141,039 13,810 1,573 1,400,654 1,368,838 6,032,620 15,789 1,700,000 3,794,661 1,732,400 1,986,702 8,101,550

USES OF FUNDS

  City Council  (p. 33)  103,500 103,500

  City Manager  (p. 34) 665,050 665,050

  City Clerk  (p. 36) 321,450 321,450

  City Treasurer  (p. 38) 114,300 114,300

  City Attorney  (p. 40) 465,000 465,000

  Administrative Services  (p. 41) 3,738,300 2,119,200 1,619,100

  Police  (p. 53) 11,649,300 10,881,200 768,100

  Fire  (p.70) 8,200,500 8,200,500

  Marine Safety (p. 81) 1,979,100 1,979,100

  Public Works  (p. 87) 23,172,700 8,365,900 10,542,000 864,200 1,400,000 270,200 1,730,400

  Water Quality (p. 111) 6,155,200 499,100 5,656,100

  Community Development  (p. 122) 3,105,600 3,105,600

  Community Services  (p. 135) 2,157,600 2,142,600 15,000

  Cultural Arts (p. 147) 1,555,500 1,555,500

     TOTAL USES OF FUNDS 63,383,100 40,518,000 0 10,542,000 1,632,300 0 0 0 0 0 1,400,000 270,200 5,656,100 15,000 0 1,619,100 1,730,400 780,300 5,801,800

  ENDING BALANCE:   June 30, 2007 11,499,056 4,053,812 1,979 365,689 1,496,029 14,119 56,844 141,039 13,810 1,573 654 1,098,638 376,520 789 1,700,000 2,175,561 2,000 1,206,402 2,299,750

Total Budget Allocated by Fund

1    Includes all operating, capital project, and internal service funds.  Excludes trust and agency, carryover, contingency reserves, and special assessment district funds.

Sources & Uses of Funds
Fiscal Year 2006-07

Sources & Uses of Funds1

Summary by Department & Fund

Total
Budget

(All Funds)

N
O
T
 
A
P
P
L
I
C
A
B
L
E

All       
  Funds
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Fiscal City City City Admin. Marine Public Water Comm Comm. Cultural
Year Clerk Manager Treas. Services Police Fire Safety Works Quality Devel. Service Arts Total

76-77 2 2 1 9 56 30 3 57 15 4 179.00
77-78 1 2 1 10 60 31 3 59 17 4 188.00
78-79 1 2 1 10 64.5 31 3 59.3 16 3 190.80
79-80 2 2 1 9 65.5 34 3 53.2 14 2 185.70
80-81 2 2 9 65.5 34 3 53.3 14 3 185.80
81-82 2 2 .5 9 66.5 32 3 53.3 14 3 185.30
82-83 2 2 .5 9 66 35 3 52 14 3.5 187.00
83-84 2 2 .5 9 66 35 3 50 14 3.5 185.00
84-85 2 2 .5 9 66 35 3 50 14.5 4.2 186.20
85-86 2 2 .5 9 66.5 35 3 49 16.6 4.2 187.80
86-87 2 2 .5 9 67.5 35 3 50 16.6 4.2 189.80
87-88 2 2 .5 9 67 34 3 48 17 3.8 186.30
88-89 2 2 .5 9 75 40 3 52 21 3.8 208.30
89-90 2 2 .5 10 77 40 3 53 21 3.8 212.30
90-91 2 2 .5 9 79 43 3 57 22.6 4.75 222.85
91-92 2 2 .5 9 79 43 3 58 22.6 4.8 223.90
92-93 2 2 .5 9 79 40 3 58 21.6 4.8 219.90
93-94 2 2 .5 8.6 77 36 3 56 20.1 4.8 210.00
94-95 2 2 .5 8.6 77 42 3 54 20.1 4.8 214.00
95-96 2 2 .5 8.6 79 43 3 52 19.1 4.75 213.95
96-97 2 2 .5 9 79.5 43 3 49 19.0 4.75 211.75
97-98 2 2 .5 9.4 81 43 3 49 20 5.25 215.18
98-99 2 2 .5 9.5 82 43 3 50 20.2 5.75 217.95
99-00 2 2 .5 9.5 82 43 3 50 21.4 6.75 220.15
00-01 2 2 .5 10.5 84 44 4 55 21.4 6.75 230.15
01-02 2 2 .5 10.5 85 44 4 66 22.6 6.75 243.35
02-03 2 3 .5 11.6 86 44 4 69 23.6 6.75 250.45
03-04 2 3 .625 12 86 41 4 54 15 23.6 6.5 1 248.725
04-05 2 3 .625 12 86 40.75 5 56 15 24 6.5 1 251.875
05-06 2 3 .625 12.4 86 41 5 56 15 24 6.5 1 252.525
06-07 2 3 .625 12.4 86 41 7 56 15 26 6.5 1 256.525

 Population and Assessed Valuation 

Population Estimate Year 2005                                  24,800
Assessed Valuation Fiscal Year 2005-06      $7,551,931,188

 History of Authorized Positions
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Amount % of Total
General Fund

Property Tax 20,041,000
Sales Tax 4,560,000
Transient Occupancy Tax 4,435,000
Business License Tax 740,000
Other Taxes 970,000
Licenses & Permits 1,044,000
Citations 6,000
Use of Money & Property 1,450,000
Revenue from Other Agencies 390,000
Charges for Current Services 6,626,000
Reimbursements & Contributions 264,000
Other Revenue 13,000

Subtotal General Fund 40,539,000 62.6%

Capital Improvement Fund
Transient Occupancy Tax 2,900,000
Parking & Other Fines 1,385,000
Real Property Transfer Tax 550,000
Building Construction Tax 250,000
State Grants 1,454,000
Other Revenue 1,505,000

Subtotal Capital Improvement 8,044,000 12.4%

Parking Authority Fund
Parking Lots & Meters 2,751,000
Parking Permits 1,000,000
Other Revenue 12,000

Subtotal Parking Authority Fund 3,763,000 5.8%

Wastewater Fund
Wastewater Service Charges 5,375,000
Revenue from Other Agencies 326,000

Subtotal Wastewater Fund 5,701,000 8.8%

 Revenue Summary
Fiscal Year 2006-07

All
Funds
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Amount % of Total

Transit Fund
State Grants 875,000
Bus Fares & Other Bus Income 25,000
Revenue from Other Agencies 155,000
Parking Authority Fund Subsidy in Lieu of Tram & Bus Fares 322,000

Subtotal Transit Fund 1,377,000 2.1%

Debt Service Fund 1,698,000 2.6%

Disaster Relief Fund 1,700,000 2.6%

Gas Tax Fund 945,000 1.5%

Street Lighting Fund 910,000 1.4%

Special Revenue & Grants Fund 115,000 0.2%

TOTAL ALL REVENUES $64,792,000 100%

 Revenue Summary (Con't.)
Fiscal Year 2006-07 

All
Funds
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City of Laguna Beach  10  

General Fund Analysis 
 

As shown on the Revenue Summary, the City relies on the General Fund as its primary source of 
operating revenues.  The following three charts provide an overview of the history, composition and 
use of General Fund revenues.   
 
The additional charts on succeeding pages provide a history for significant components of the general 
fund revenue including property tax, sales tax, transient occupancy tax and investment income. 
 
In the bar charts showing revenue histories, an unshaded bar has been added to the far right side of 
each graph to show the impact of inflation over the period of time covered by the graph.  This 
unshaded bar is labeled “FY 2007 in’01 $’s.”  The value for this bar is arrived at by applying the 
inflation rate over the preceding years to the amount of revenue projected for Fiscal Year 2007.  For 
example, in looking at the General Fund Revenue History shown immediately below, revenues have 
grown over thirty nine percent since 2001. But, when measured in dollars that are adjusted for inflation 
(the unshaded bar), the purchasing power of the revenues in 2007 has actually increased by about 
fifteen percent.  
   
 

General Fund Revenue History
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General Fund Expenditures by Department
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* Includes City Council, City Manager, City Clerk, City Treasurer and City Attorney.

General Fund Revenue Source
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Property Tax
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Transient Occupancy Tax 
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All Funds Expenditures by Department
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Adopted Revised Adopted
Actual Budget Estimate Budget

Object Account Title 2004-05 2005-06 2005-06 2006-07

110 GENERAL FUND
Property Tax

3010 Current Secured             $13,982,350 $15,038,000 $15,466,000 $16,802,000
3015 Public Utility                143,047 160,000 144,900 145,000
3020 Current Unsecured             686,087 750,000 748,100 764,000
3025 Supplemental Apportionment 1,074,561 745,000 1,074,000 800,000
3030 Prior Years                  149,013 173,000 173,000 150,000
3040 Other Property Taxes 286
3050 Interest & Penalties - Delinquencies 77,119 82,000 77,000 80,000
3080 In Lieu of VLF 704,592 613,000 613,000 1,300,000

Subtotal 16,817,055 17,561,000 18,296,000 20,041,000
Other Taxes

3101 Sales Tax - General                     3,153,636 3,100,000 3,100,000 3,350,000
3103 Sales Tax - Public Safety 289,406 280,000 280,000 290,000
3104 In Lieu of Sales Tax 910,609 911,000 911,000 920,000
3112 Transient Occupancy Tax         4,128,362 3,800,000 3,800,000 4,435,000
3113 Transient Occupancy Tax-Montage       3,123,521
3118 Franchise Tax - Trash          218,023 150,000 150,000 220,000
3119 Franchise Tax - Cable TV       433,240 1,050,000 1,050,000 430,000
3120 Franchise Tax - Natural Gas    101,765 90,000 90,000 100,000
3121 Franchise Tax - Electricity    215,056 223,000 223,000 220,000
3135 Business License Tax 766,222 720,000 720,000 740,000

Subtotal 13,339,840 10,324,000 10,324,000 10,705,000
Licenses and Permits

3300 Animal Licenses 78,936 61,000 61,000 70,000
3310 Building Permits 859,479 720,000 720,000 750,000
3313 Plumbing Permits 38,215 34,000 34,000 34,000
3316 Electric Permits 66,675 58,000 58,000 60,000
3319 Mechanical Permits 23,103 23,000 23,000 23,000
3320 Coastal Development Permits 49,892 24,000 24,000 35,000
3328 Public Works Permits 6,520 7,000 7,000 7,000
3335 Grading Permits 4,172 5,000 5,000 4,000
3340 Temporary Use Permits 2,600 2,000 2,000 3,000
3345 Conditional Use Permits 29,028 30,000 30,000 35,000
3350 Encroachment Permits 8,735 6,000 6,000 8,000
3360 Alarm Permits 22,176 10,000 10,000 15,000

Subtotal 1,189,531 980,000 980,000 1,044,000
Fines and Penalties

3440 Citations - Code Enforcement 13,235 3,000 3,000 3,000
3441 Citations - Water Quality 2,900 3,000 3,000 3,000

Subtotal 16,135 6,000 6,000 6,000

 Revenue Detail
Fiscal Year 2006-07 

All
Funds
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Adopted Revised Adopted
Actual Budget Estimate Budget

Object Account Title 2004-05 2005-06 2005-06 2006-07

Use of Money and Property
3500 Investment Earnings 731,320 875,000 875,000 1,050,000
3510 Rent - Community Center 6,895 5,000 5,000 5,000
3515 Rent - Festival of Arts 203,356 190,000 190,000 213,000
3520 Rent - Third Street 133,148 130,000 130,000 70,000
3530 Rent - Moulton Playhouse 8,721 9,000 9,000 9,000
3540 Rent - Anneliese Pre-School 64,652 67,000 67,000 68,000
3550 Rent - Miscellaneous 34,053 26,000 30,000 35,000

Subtotal 1,182,145 1,302,000 1,306,000 1,450,000

From Other Agencies
3601 Motor Vehicle In-Lieu Tax 266,988 160,000 120,000 120,000
3615 Homeowners Property Tax Relief 189,561 190,000 190,000 190,000
3635 Peace Officers Standards & Training 27,187 56,000 56,000 45,000
3638 Motor Vehicle Off Highway 852 1,000 1,000 1,000
3690 Mutual Aid Contract 68,380
3705 Abandoned Vehicle Program 19,172 30,000 30,000 20,000
3730 Air Quality Management District 1,000 1,000 1,000

State Grants:
3640 Recycling-State 6,000 6,000 6,000
3641 Used Oil Recycling Block 7,000 7,000 7,000
3689 2004-05 Storms 52,679

Federal Grants:
3862 Flood Hazard Mitigation 15,745

Subtotal 640,564 451,000 411,000 390,000

Charges for Current Services
3901 Variance 161,274 110,000 110,000 159,000
3907 Plan Check Fees - Building 452,214 310,000 310,000 463,000
3908 Water Quality Inspection Fees 97,501 75,000 75,000 80,000
3909 Plan Check Fees - Zoning 163,861 135,000 135,000 183,000
3910 Design Review             381,046 280,000 280,000 685,000
3915 Subdivision Fees 13,615 6,000 6,000 12,000
3926 Environmental Report 6,165 11,000 6,000 8,000
3930 Real Property Report 146,920 165,000 165,000 183,000
3935 Design Review  Appeals            15,400 7,000 7,000 12,000
3939 Document Retention Fee 22,342 15,000 15,000 50,000

 Revenue Detail (Con't.)
Fiscal Year 2006-07 

All
Funds
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Adopted Revised Adopted
Actual Budget Estimate Budget

Object Account Title 2004-05 2005-06 2005-06 2006-07

3940 Other Filing & Permit Fees 64,041 35,000 35,000 49,000
3942 Use & Occupancy Inspection Fees 24,065 25,000 25,000 30,000
3943 Grading Fee - Diamond/Crestview 4,879 4,000 4,000 4,000
3944 Floor Area Fee - Diamond/Crestview 4,102 5,000 5,000 5,000
3950 Other Inspection Fees 609 1,000 1,000 1,000
3955 Special Policing Fees 5,757 8,000 8,000 6,000
3956 False Alarm Fees 17,500 17,000 17,000 17,000
3957 Finger Printing 620 1,000 1,000 1,000
3958 Police Reports 12,463 14,000 14,000 14,000
3960 Vehicle Towing & Release Fees 32,477 22,000 22,000 28,000
3965 Animal Services - Laguna Woods 66,672 69,000 69,000 71,000
3970 Animal Shelter Fees 21,685 27,000 27,000 25,000
3978 Weed & Lot Cleaning 32,058 118,000 118,000 40,000
3980 Landscape Development Fee 33,595 35,000 35,000 40,000
4003 Business Improvement District 1,450,259 1,348,000 1,348,000 1,450,000
4005 Refuse Service Charges 1,619,128 1,666,000 1,666,000 1,670,000
4008 Misc Refuse/Recycling Revenue 718
4010 Paramedic Non-Resident Fees 33,598 40,000 40,000 35,000
4011 Paramedic Medical Supplies Fees 28,573 10,000 10,000 20,000
4012 Swimming Pool Classes 126,731 130,000 125,000 125,000
4013 Swimming Pool Use Fees 42,174 47,000 42,000 42,000
4014 Marine Safety Beach Classes 81,260 82,000 80,000 80,000
4020 Recreation - Social & Cultural 556,890 615,000 615,000 564,000
4021 Recreation - Basketball Leagues 4,350 5,000 5,000 5,000
4024 Recreation - Adult Softball 17,232 13,000 13,000 20,000
4030 Recreation - Misc. Sports Programs 78,538 95,000 95,000 80,000
4038 Recreation - Special Programs 10,940 4,000 4,000 14,000
4041 Recreation - Brochure Advertising 41,150 42,000 42,000 41,000
4042 Recreation - Park Weddings 79,360 61,000 80,000 80,000
4043 Recreation - Film Permits 36,125 25,000 25,000 25,000
4044 Recreation - Miscellaneous Fees 1,678 1,000 1,000 1,000
4048 City Hall Parking 165,724 155,000 155,000 165,000
4130 Lifeguard Services - Private Beaches 11,000 20,000 20,000 20,000
4140 Sale of Maps, Books & Copying 11,451 11,000 11,000 14,000
4150 Assessment District Service Fees 9,724 6,000 6,000 8,000
4160 Returned Check Fee 1,040 1,000 1,000 1,000

Subtotal 6,188,504 5,872,000 5,874,000 6,626,000

 Revenue Detail (Con't.)
Fiscal Year 2006-07 
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Adopted Revised Adopted
Actual Budget Estimate Budget

Object Account Title 2004-05 2005-06 2005-06 2006-07

Other Revenue
4202 Sale of Real & Personal Property 254 2,000 2,000 2,000
4220 Police Auction 6,354 1,000 1,000 1,000
4230 Miscellaneous Income 22,598 10,000 10,000 10,000
4280 Over & Short 26

Subtotal 29,232 13,000 13,000 13,000

Reimbursements & Contributions

Reimbursements:
4301 SB 90 30,681
4302 RNSP Overtime 28,521 40,000 40,000 40,000
4303 Lifeguard Training - SA College 12,205 15,000 15,000 15,000
4312 Other Agencies 11,419 15,000 15,000 15,000
4314 Festival of Arts Parking Plan 26,181 28,000 28,000 29,000
4320 Workers' Compensation Insurance 111,812 160,000 160,000 115,000
4330 Property Damage 8,739 3,000 3,000 3,000
4357 School District 43,248 28,000 28,000 35,000
4359 Nuisance Abatement 7,169
4360 Miscellaneous 15,521 5,000 5,000 5,000

Contributions:
4370 Non-Government Sources 1,580 2,000 2,000 2,000
4375 Animal Shelter 21,478 5,000 5,000 5,000
4376 D.A.R.E.        14,000

Subtotal 332,554 301,000 301,000 264,000

GENERAL FUND TOTAL 39,735,557 36,810,000 37,511,000 40,539,000

114 OPEN SPACE FUND
3905 Mitigation Fees - Biological Habitat 1,738

OPEN SPACE FUND TOTAL 1,738 0 0 0

 Revenue Detail (Con't.)
Fiscal Year 2006-07 
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Funds
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Adopted Revised Adopted
Actual Budget Estimate Budget

Object Account Title 2004-05 2005-06 2005-06 2006-07

116 CAPITAL IMPROVEMENT FUND
3113 Transient Occupancy Tax 2,900,000
3138 Real Property Transfer Tax 628,794 500,000 500,000 550,000
3144 Building Construction Tax 234,514 300,000 300,000 250,000
3410 Vehicle Code Fines 336,229 260,000 260,000 300,000
3415 Municipal Code Fines - Other 23,400 30,000 30,000 30,000
3420 Municipal Code Fines - Parking 875,753 870,000 870,000 875,000
3422 Municipal Code Fines - DMV 102,437 70,000 70,000 100,000
3442 Administrative Citations - Police 79,332 40,000 40,000 80,000
3639 VLF GAP Loan Proceeds 375,905
3959 Auto Immobilization Fee 1,960 5,000 5,000 5,000
4202 Sale of Real & Personal Property 1,500,000
4280 Over & Short (40)

Reimbursements:
4360 Miscellaneous 9,642

State Grants:
3651 Clean Beach Initiative Grant 76,193 920,057 920,057
3654 California Integrated Waste Mgmt 1,000
3663 Brown's Park 94,695
3677 Caltrans Safe Route to School 171,289 357,500 357,500
3678 State Water Resources Control Board
3680 Sate Park Grant 800,000
3681 Measure M Grant 289,000
3749 Transportation Enhancement Activities 59,451 691,000 691,000 365,000

      CAPITAL IMPROVEMENT FUND TOTAL 3,070,554 4,043,557 4,043,557 8,044,000

118 PARKING AUTHORITY FUND
Parking Meter Zones 1,875,234 1,747,000 1,747,000 1,830,000
Parking Lot Meters & Fees 976,137 849,000 849,000 921,000

4084 Parking Permits 1,011,352 100,000 100,000 1,000,000
4202 Sale of Real & Personal Property 315 3,000 3,000 3,000
4230 Miscellaneous Income 34,084 9,000 9,000 9,000

PARKING AUTHORITY FUND TOTAL 3,897,122 2,708,000 2,708,000 3,763,000

120 PARKING IN-LIEU FUND

3500 Investment Earnings 385
PARKING IN-LIEU FUND TOTAL 385 0 0 0

 Revenue Detail (Con't.)
Fiscal Year 2006-07 
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Funds
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Adopted Revised Adopted
Actual Budget Estimate Budget

Object Account Title 2004-05 2005-06 2005-06 2006-07

122 PARK IN-LIEU FUND
3160 Park In-Lieu Fee 37,026
3500 Investment Earnings 2,753

PARK IN-LIEU FUND TOTAL 39,779 0 0 0

123 ART IN-LIEU FUND

3150 Art In-Lieu Fee 42,301
3500 Investment Earnings 4,345

ART IN-LIEU FUND TOTAL 46,646 0 0 0

124 DRAINAGE FUND

3170 Drainage In-Lieu Fee 43,015
3500 Investment Earnings 9,567

DRAINAGE FUND TOTAL 52,582 0 0 0

127 HOUSING IN-LIEU FUND

3500 Investment Earnings 43
HOUSING IN-LIEU FUND TOTAL 43 0 0 0

132 GAS TAX FUND

3102 Sales Tax - Measure M 310,761 330,000 410,000 350,000
3500 Investment Earnings 52,549 20,000 20,000 35,000
3620 OCTA Gas Tax Exchange 816,000
3624 Gasoline Tax - Section 2105 154,592 150,000 150,000 150,000
3625 Gasoline Tax - Section 2106 99,952 100,000 100,000 100,000
3626 Gasoline Tax - Section 2107 205,390 200,000 200,000 200,000
3627 Gasoline Tax - Section 2107.5 5,000 5,000 5,000 5,000
3631 Traffic Congestion Relief Fund 104,000 105,000

GAS TAX FUND TOTAL 1,644,244 805,000 989,000 945,000

 Revenue Detail (Con't.)
Fiscal Year 2006-07 
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Adopted Revised Adopted
Actual Budget Estimate Budget

Object Account Title 2004-05 2005-06 2005-06 2006-07

134 STREET LIGHTING DISTRICT FUND
Property Taxes:

3010 Current Secured             492,790 539,000 546,300 591,000
3015 Public Utility                4,816 5,000 4,900 5,000
3020 Current Unsecured             24,185 26,000 26,300 27,000
3025 Supplemental Apportionment 36,592 28,000 30,800 30,000
3030 Prior Years                  5,437 6,000 6,000 6,000
3040 Other Property Taxes 241,046 181,000 244,000 244,000
3050 Interest & Penalties 2,585 2,000 2,000 2,000
3615 Homeowners Property Tax Relief 6,682 6,000 5,000 5,000

Contributions:
4370 Non-Government Sources 14,781
STREET LIGHTING DISTRICT FUND TOTAL 828,914 793,000 865,300 910,000

137 WASTEWATER FUND
3825 EPA Appropriations Act Grant 79,987
3982 Wastewater Service Charges 4,976,924 5,035,000 5,035,000 5,220,000
3986 Wastewater Connection Charges 114,713 155,000 155,000 155,000
4551 Loan Proceeds 69,357 3,000,000 3,000,000

Reimbursements:
4312 Other Agencies 866,000 866,000 300,000
4313 North Coast Interceptor 10,883 60,000 60,000 26,000
4360 Miscellaneous 6,200 10,000 10,000

WASTEWATER FUND TOTAL 5,258,064 9,126,000 9,126,000 5,701,000

SPECIAL REVENUE & GRANTS FUNDS

133 POLICE GRANTS
State Grants:

3650 COPS 100,041 100,000 100,000 100,000
3657 State Technology 2002 2,362
3659 Office of Traffic Safety 45,118
3667 State Technology 2000 34,846
3670 State Technology 2001 16,465

Subtotal State Grants 198,832 100,000 100,000 100,000
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Fiscal Year 2006-07 
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Adopted Revised Adopted
Actual Budget Estimate Budget

Object Account Title 2004-05 2005-06 2005-06 2006-07

Federal Grants:
3761 DOJ Police Vest 3,996
3762 Local Law Enforcement Block 2001 26,489

Subtotal Federal Grants 30,485 0 0 0
POLICE GRANTS TOTAL 229,317 100,000 100,000 100,000

135 ASSET FORFEITURES

3430 Asset Forfeitures - RNSP 82,462
3435 Asset Forfeitures - LBPD 13,971

ASSET FORFEITURES TOTAL 96,433 0 0 0

139 COMMUNITY DEVELOPMENT BLOCK GRANT

3810 Community Development Block Grant 10,000 10,000 10,000 15,000
COMM. DEV. BLOCK GRANT TOTAL 10,000 10,000 10,000 15,000

SPECIAL REVENUE & GRANTS TOTAL 335,750 110,000 110,000 115,000

140 DISASTER RELIEF FUND

Sales Tax - Measure A 1,700,000
DISASTER RELIEF FUND TOTAL 1,700,000

 Revenue Detail (Con't.)
Fiscal Year 2006-07 
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Adopted Revised Adopted
Actual Budget Estimate Budget

Object Account Title 2004-05 2005-06 2005-06 2006-07

144 DEBT SERVICE FUND

Property Taxes:
3010 Current Secured             1,454,070 1,451,000 1,434,800 1,435,000
3015 Public Utility                23,775 22,000 26,300 26,000
3020 Current Unsecured             39,873 40,000 18,700 40,000
3025 Supplemental Apportionment 171,207 132,000 97,500 132,000
3030 Prior Years                  24,940 26,000 26,000 26,000
3040 Other Property Taxes 11
3050 Interest & Penalties 7,556 5,000 5,000 5,000
3500 Investment Earnings 39,263 20,000 20,000 25,000
3615 Homeowners Property Tax Relief 9,472 10,000 8,200 9,000

DEBT SERVICE FUND TOTAL 1,770,167 1,706,000 1,636,500 1,698,000

310 TRANSIT FUND

3105 Transportation Tax - Operating 926,453 753,350 753,350 775,000
3108 Transportation Tax - Capital 450,000
3720 OCTA Operating Assistance 165,000 165,000 165,000 165,000
4090 Main Line Summer Fares 14,000 14,000 14,000
4091 Main Line Regular Fares 22,998 25,000 25,000 25,000
4092 Main Line AQMD Passes 20,000 20,000 20,000
4093 Transit Plus Taxi Vouchers 4,641 5,000 5,000 5,000
4094 Act V Lot Park & Ride 133,224 120,000 120,000 120,000
4095 Main Line Regular Passes 3,176 2,000 2,000 2,000
4096 Bus Charter Fees 44,323 41,000 41,000 41,000
4097 Festival Regular Fares 110,000 110,000 * 110,000 * 110,000 *

Grants:
3710 OCTA Transportation Planning 100,000

TRANSIT FUND TOTAL 1,859,815 1,255,350 1,255,350 1,377,000

ALL OPERATING FUNDS TOTAL $58,541,360 $57,356,907 $58,244,707 $64,792,000

* Fares paid by Parking Authority Fund . 
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Adopted Revised Adopted
Actual Budget Estimate Budget

Object Account Title 2004-05 2005-06 2005-06 2006-07

INTERNAL SERVICE FUNDS

126 INSURANCE & BENEFITS FUND

4400 Employer - General Liability $700,000 $851,000 $851,000 $600,000
4403 Employer - Workers' Compensation 2,100,000 2,107,000 2,107,000 1,962,000
4406 Employer - Group Insurance 1,506,336 1,724,000 1,724,000 1,734,000
4412 Employer - Dental Insurance 155,584 158,000 158,000 159,000
4420 Employer - Life Insurance 10,608 12,000 12,000 12,000
4425 Employer - Long Term Disability 76,024 101,000 101,000 102,000
4430 Employer - Unemployment Insurance 19,448 21,000 21,000 21,000
4440 Employee - Medical Insurance 312,058 377,000 377,000 390,000
4445 Employee - Retiree/Cobra 174,403 175,000 175,000 186,000
4452 Employee - Dental Insurance 54,581 58,000 58,000 58,000
4460 Employee Benefit - Comp Time 7,600 6,000 6,000 4,000
4461 Employee Benefit - Vacation 288,200 295,000 295,000 325,000
4462 Employee Benefit - Sick Leave 260,200 297,000 297,000 299,000

Reimbursements:
4320 Workers' Compensation Insurance 7,123
4360 Miscellaneous 335,307

       INSURANCE & BENEFITS FUND TOTAL $6,007,472 $6,182,000 $6,182,000 $5,852,000

128 VEHICLE REPLACEMENT FUND

3500 Investment Earnings 13,023 14,000 14,000 14,000
3560 Vehicle Use Rent 852,900 916,200 916,200 943,300
4202 Sale of Real & Personal Property 18,118

       VEHICLE REPLACEMENT FUND TOTAL 884,041 930,200 930,200 957,300
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Description of Key Revenue Sources

Property Tax: All real and tangible personal property in the State is subject to a property tax
equal to 1% of its "full cash value." Valuations of real property are frozen at the value of the
property in 1975, with an allowable adjustment of up to 2% per year for inflation. However,
property is reassessed to its current value when a change of ownership occurs. In addition,
new construction is assessed at its current value.

Property Tax in Lieu of Vehicle License Fee: In FY 2004-2005, cities and counties began
receiving additional property tax to replace vehicle license fee (VLF) revenue that was cut
when the state repealed the state general fund backfill for the reduction in VLF. This property
tax in lieu of VLF grows with the change in gross assessed valuation of taxable property in the
jurisdiction from the prior year. Property tax in lieu of VLF allocations are in addition to other
property tax apportionments.

Sales Tax: The City's share of sales tax is equal to 1.5% of total taxable sales generated
within the City (or 1.5% of the 8.25% local sales tax rate). The balance of the local sales tax
rate is distributed to the County of Orange, the State of California and the Orange County
Transportation Authority.

In Lieu of Sales Tax: In FY 2004-2005, cities and counties began receiving additional
property tax in lieu of sales tax. While the State of California fiscal recovery bonds are
outstanding, one quarter of one percent of the city sales tax has been suspended. The City
receives additional property tax in an amount equal to the sales tax.

Transient Occupancy Tax: Hotel/motel guests within the City of Laguna Beach pay a
transient occupancy tax ("bed tax") of 10% of the room charge for stays of thirty (30) days or
less.

Use of Money and Property: This revenue category includes interest the City earns on its
cash balances as well as rents it collects from various City owned property.

Business License Tax: All businesses in the City, with the exception of certain exempt
concerns, pay a business license tax depending on type of business and gross receipts. 

Licenses & Permits: Revenue in this category is generated from a variety of licenses and
permits issued by the City such as animal licenses, building permits, grading permits and
conditional use permits.
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Description of Key Revenue Sources (con't )

Charges for Current Services: Revenue in this category is generated from fees collected for
specific City services including police and fire service charges, land use planning fees,
recreation fees, refuse charges, etc. 

From Other Agencies: This revenue category reflects subventions and other payments
received from other governmental agencies (federal, state and county). The majority of this
revenue is from the Home Owners Property Tax Relief.  

Franchise Tax: This revenue is generated from taxes paid by businesses that have a franchise
in the City involving use of the public right-of-way (e.g. cable television, natural gas and
electric).

Parking Meters and Fees: Revenue is generated from parking meters and City-owned
parking lots as well as from resident, business and shopper parking permits.

Parking-In-Lieu Fees: When additions are made to a structure in the downtown area or there
is a change in use that necessitates more parking, additional parking must be provided and/or in
-lieu parking certificates equal to the number of spaces required must be purchased. 

Housing-In-Lieu Fees: The California Government Code requires new housing developments
to provide, where feasible, housing units for low income people. When developing three or
more units in Laguna Beach, the City requires an in-lieu fee if the developer does not provide
the affordable housing.

Park-In-Lieu Fees: The City requires the dedication of land and/or the payment of a fee as a
condition of approval for a tentative subdivision map or a parcel map. This in-lieu fee varies
depending on density.

Drainage-In-Lieu Fees: This fee is levied as a condition of approval for a final subdivision
map and is used to defray the costs of needed drainage facilities such as new storm drains.
This in-lieu fee varies depending on density.

Art-In-Lieu Fees: Depending on the size of a project, developers are required to install a
public art piece or contribute funds for this purpose equal to one and one-quarter percent of the
project's total value.
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Section III 

 
 

Expenditures 
 
 
 

General Government.............................……..    page   29 
 

Administrative Services Department....….…    page   41 
 

Police Department................…………………     page  53 
 

Fire Department….…………………………..     page  70 
    
Marine Safety Department….………………..     page  81 

 
Public Works Department…………………..     page  87 

    
Water Quality Department…………………..     page 111 

 
Community Development Department……..     page 122 

 
Community Services Department……………     page 135 

 
Cultural Arts Department……………………     page 147 

 
Internal Service Funds………….……………     page 155 

 
 
Each of the above departments are further broken down by division and the budgets for each 
division are shown within their respective departments.  The chart on the next page (p. 28) 
shows all of the City’s operating departments and divisions and how they are organized within 
the Expenditure Section of this budget.  For quick reference this chart also contains the page 
numbers of the individual departments. 
 
For the most part, all of the expenditure items within each division are funded from a single fund 
source; that fund is shown at the top right-hand corner of the division budget.  In the few cases 
where a particular expenditure item is funded from a source other than the fund shown at the top 
of the division budget, a footnote is included indicating the source of funding. 
 
For a broad overview of the Expenditure Budget and a more detailed picture of the funding 
source for each department, see the chart  entitled “Sources & Uses of Funds -  Summary by 
Department & Fund” on page:  4 and 5 of this budget. 
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General Government (above)
(Pages 29-40)

Organization Chart
Expenditure Budget

All
Divisions

CITIZENS OF LAGUNA BEACH

City of Laguna Beach
FY 2006-07 Budget Structure

CITY TREASURER GFCITY CLERK GF

CITY MANAGER GF

CITY ATTORNEY GF

(Portions of some activities are funded by 
a secondary funding source as is
noted in individual Division Budgets.)

GF   =  General Fund
PF   =  Parking Authority Fund
LF   =   Lighting Fund
TF   =  Transit Fund
WF   = Wastewater Fund
CIP =   Capital Imprv't. Fund

COMMUNITY  DEVELOPMENT
DEPARTMENT

Building  Safety GF

Administration GF

Planning GF

(Pages 122-134)(Pages 87-110)

Fire Prevention GF

Fire Operations GF

FIRE
  DEPARTMENT

(Pages 70-80)

Pages xxx - zzz

Information Technology GF

Personnel GF

Finance GF

ADMINISTRATIVE   SERVICES
DEPARTMENT

(Pages 41-52)

LEGEND

Division Fund

Primary
Funding Source

Budget Division

Page Reference Within 
This Budget Document

      CITY  COUNCIL GF

Investigative Services GF

Field Services GF

Support Services GF

Animal Services GF

POLICE 
 DEPARTMENT

(Pages 53-69)

 Marine Safety GF

MARINE SAFETY
  DEPARTMENT

(Pages 81-86) 

Non - Departmental GF

PUBLIC WORKS
 DEPARTMENT

Park & Building Maint. GF

Fleet Maintenance GF

Engineering  &  Admin. GF

Street Maintenance GF

Street Lighting LF

Parking Facilities Maint. PF

Transit TF

COMMUNITY  SERVICES
DEPARTMENT

Community Assistance GF

Swimming Pool GF

Recreation &  Social Serv. GF

(Pages 135-146)

WATER QUALITY
DEPARTMENT

Wastewater WF

Water Quality GF

(Pages 111-121)

CULTURAL ARTS
DEPARTMENT

Bus. Improv. District GF

Arts Commission GF

(Pages 147-153)

Parking Enforcement PF
Solid Waste GF

Zoning GF

ASSISTANT CITY MANAGER GF
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The General Government Operations provide the legislative and chief executive 
functions of the City.  Included are the elected positions in the City -- City 
Councilmembers, City Clerk and City Treasurer.  The City Manager and City 
Attorney are appointed. 
 
City Council - The five member City Council is elected at large.  Each 
Councilmember serves a four-year term.  The Council is responsible for the 
legislative functions of the City.  Its meetings are generally held the first and 
third Tuesdays of each month starting at 6:00 p.m.    The City prepares an Annual 
Report that is distributed to all residents. 
 
In order to secure greater input regarding issues of community interest and 
concern, the City Council has created the following commissions, boards, and 
standing committees: Arts Commission, Board of Adjustment/Design Review Board, 
Personnel Board, Planning Commission, TechComm Committee, Heritage Committee, 
HIV Advisory Committee, Housing and Human Services Committee,  Environmental  
Committee, Parking, Traffic and Circulation Committee and the  Recreation 
Committee. 
 
City Manager - Under the provisions of the Municipal Code, the City Manager is 
responsible for the administrative functions of the City.  With the exception of 
the City Clerk and City Treasurer--both of whom are elected--each of the City 
Department Heads reports to the City Manager who, in turn, reports to the City 
Council.  The Secretary to the City Manager assists the City Manager and the five 
Councilmembers. Included in this budget are the expenses of various 
intergovernmental organizations, such as the League of California Cities and the 
Southern California Association of Governments.  Within the contractual services 
account is a retainer for representation in Washington, D.C. 
 
 
 
 

General Government 

0038238



City of Laguna Beach 
 

30

City Clerk - The City Clerk is elected and serves a four-year term.  The 
department is comprised of two employees, the City Clerk and the Deputy City 
Clerk.  The City Clerk is the City's Legislative Administrator whose duties include: 
preparation of agenda packets and minutes for all City Council meetings, 
administration of the City's records management system, maintenance of the 
Municipal Code, processing of legal documents (e.g., ordinances, resolutions, 
contracts, agreements, deeds and easements, permits, in-lieu certificates, historic 
register applications, domestic partnership registrations, etc.), and administration 
of certain tort claims. 
 
The City Clerk also serves as the City's Election Official, responsible for municipal 
elections and ensuring that filing requirements are adhered to by elected as well as 
appointed officials pursuant to the Political Reform Act. The City Clerk's 
Department serves as the Public Information Office and resource center for the 
public, providing information about various services and/or referrals to other 
sources.  
 
City Treasurer - The City Treasurer is elected and serves a four-year term. The 
Treasurer’s primary responsibilities include the following: receiving for safekeeping 
all funds coming into the City treasury, monitoring compliance with laws governing 
public funds, overseeing the investment portfolio and preparation of monthly 
investment reports, monitoring cash flow, conducting periodic audits of money 
collected through the City's parking system, acting as trustee between property 
owners and holders of various City bonds, and providing technical assistance with 
special assessment districts. 
 
City Attorney - The City Attorney advises City officers in all legal matters 
pertaining to the business of the City.  The department budget provides funds for 
legal services related to general City activities and for civil litigation in which the 
City is involved.  City Attorney services are provided via a contract with a private 
law firm, Rutan and Tucker.  The contract provides for a retainer of $6,300 per 
month for up to 60 hours of legal services, with additional litigation billed at $200 
per hour.  The department budget includes funds for retention of other attorneys 
when Rutan and Tucker has a conflict of interest, or when specialized expertise is 
necessary.  Funds to pay for the District Attorney to prosecute Municipal Code 
violations are also included in this budget. 
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The chart below shows the budget structure of the General Government 
Operations.  The numbers below each division indicate the pages that follow in 
which a more detailed budget can be found: 
 
 
 
 
 
 

City Manager 

Citizens of Laguna Beach 

City Council 

City Clerk City Treasurer 

City Attorney 

p. 36 
p. 34 

p. 38 

p. 33 
p. 40 
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MAJOR CATEGORY OF EXPENDITURE
Salaries Maint. & Capital Special Capital 

Department & Wages Operations Outlay Programs Projects

City Council $30,700 $35,800 $37,000 $103,500

City Manager 541,700 123,350 $665,050

City Clerk 229,200 92,250 $321,450

City Treasurer 96,100 18,200 $114,300

City Attorney 465,000 $465,000

Department Total $897,700 $734,600 $37,000 $0 $0 $1,669,300

 General Government 
Budget Summary

All
Divisions

Division
Total

Summary By Department Total
City Attorney

29%
City Council

4%

City Manager
40%

City Clerk
20%

City Treasurer
7%
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages

1003 Salaries, Part Time $25,500 $25,500 $28,500 $28,500
1101 Retirement 590 800 900 900
1103 P.A.R.S. Retirement 765 800 900 900
1318 Medicare Insurance 369 400 400 400

Subtotal 27,224 27,500 30,700 30,700

Maintenance and Operations

2011 Training, Travel and Dues 7,968 17,500 17,200 17,200
2031 Telephone 652 700 700 5,700
2101 Materials and Supplies 1,564 1,500 1,700 1,700
2281 Printing 4,340 4,500 4,700 4,700
2401 Contractual Services 4,667 3,500 4,000 4,000
2432 Postage 2,300 2,300 2,500 2,500

Subtotal 21,492 30,000 30,800 35,800
Capital Outlay

5408 (A) Five Laptop Computers 37,000

  Subtotal 0 0 0 37,000
Grand Total $48,716 $57,500 $61,500 $103,500

City  Council General Fund/1101
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $394,360 $396,300 $404,100 $409,900
1038 Sick Leave Payoff 12,100 11,600 13,600 13,600
1040 Vacation Payoff 2,400 2,300 2,700 2,700
1059 Residency Incentive 253 10,000 12,000 12,000
1101 Retirement 44,599 63,000 65,500 66,400
1201 Workers' Compensation 3,000 3,200 4,100 4,100
1300 Employee Group Insurance 26,200 29,500 29,600 29,600
1318 Medicare Insurance 3,402 3,200 3,300 3,400

Subtotal 486,314 519,100 534,900 541,700

Maintenance and Operations
2011 Training, Travel and Dues 30,380 34,900 39,100 39,100
2024 Electricity 667 600 800 800
2027 Water 42 30 50 50
2031 Telephone 1,230 3,000 1,200 1,200
2101 Materials and Supplies 2,458 7,200 12,800 12,800
2170 General Insurance 5,700 5,200 5,700 5,700
2222 Repairs and Maint. Other 1,300 1,300 1,300
2281 Printing 1,497 600 700 700
2401 Contractual Services 32,924 35,600 36,700 61,700

Subtotal 74,897 88,430 98,350 123,350

Capital Outlay

5408 Office Furniture and Equipment 1,500

  Subtotal 0 1,500 0 0

Grand Total $561,211 $609,030 $633,250 $665,050

City Manager
General Fund/1201
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

City Manager 1 1 1 $184,200 $185,600 $188,300
Assistant City Manager 1 1 1 144,500 148,900 151,000
Secretary to City Manager 1 1 1 67,600 69,600 70,600

          TOTAL 3 3 3 $396,300 $404,100 $409,900

City Manager Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages

1001 Salaries, Full Time $142,647 $149,800 $155,600 $157,900
1003 Salaries, Part Time 9,668 7,100 8,000 8,000
1006 Salaries, Overtime 3,768 5,800 6,000 6,100
1038 Sick Leave Payoff 7,400 5,700 5,800 5,800
1040 Vacation Payoff 4,100 3,400 5,400 5,400
1101 Retirement 16,239 23,800 25,200 25,600
1103 P.A.R.S. Retirement 363 300 300 300
1201 Workers' Compensation 1,200 1,300 1,600 1,600
1300 Employee Group Insurance 14,000 16,000 16,000 16,000
1318 Medicare Insurance 1,573 2,400 2,400 2,500

Subtotal 200,958 215,600 226,300 229,200

Maintenance and Operations

2011 Training, Travel and Dues 2,846 4,300 7,100 5,800
2024 Electricity 667 600 800 800
2027 Water 42 30 50 50
2031 Telephone 718 800 700 700
2101 Materials and Supplies 10,898 11,900 10,000 10,000
2170 General Insurance 2,200 2,000 2,200 2,200
2222 Repairs and Maint. Other 6,731 8,400 8,800 8,800
2281 Printing 3,687 10,000 9,300 9,300
2302 Legal Advertising 4,383 9,400 9,400 9,400
2401 Contractual Services 20,814 45,200 45,200

Subtotal 52,985 47,430 93,550 92,250
Capital Outlay

5408 Office Furniture and Equipment 3,300

  Subtotal 0 3,300 0 0
Special Programs

8300 Scanning Project Programming 37,265

  Subtotal 37,265 0 0 0

Grand Total $291,209 $266,330 $319,850 $321,450

City  Clerk General Fund/1301
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

City Clerk 1 1 1 $97,500 $100,400 $101,900
Deputy City Clerk 1 1 1 52,300 55,200 56,000

          TOTAL 2 2 2 $149,800 $155,600 $157,900

City Clerk Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages

1001 Salaries, Full Time $63,887 $68,800 $70,800 $71,800
1038 Sick Leave Payoff 1,600 2,200 2,500 2,500
1040 Vacation Payoff 400 400 500 500
1101 Retirement 7,255 10,900 11,500 11,600
1201 Workers' Compensation 700 600 700 700
1300 Employee Group Insurance 7,000 8,000 8,000 8,000
1318 Medicare Insurance 933 1,000 1,000 1,000

Subtotal 81,774 91,900 95,000 96,100

Maintenance and Operations

2011 Training, Travel and Dues 2,970 3,300 4,600 3,300
2024 Electricity 667 700 800 800
2027 Water 42 30 100 100
2031 Telephone 420 500 900 900
2101 Materials and Supplies 701 700 700 700
2170 General Insurance 900 900 900 900
2222 Repairs and Maint. Other 143 500 500 500
2401 Contractual Services 8,382 12,000 10,300 11,000

Subtotal 14,224 18,630 18,800 18,200

Grand Total $95,998 $110,530 $113,800 $114,300

City Treasurer General Fund/1401

City of Laguna Beach 38

0038247



No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

City Treasurer 0.625 0.625 0.625 $68,800 $70,800 $71,800

          TOTAL 0.625 0.625 0.625 $68,800 $70,800 $71,800

City Treasurer Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Maintenance and Operations

2401 Contractual Services $309,374 $450,000 $470,000 $465,000

Grand Total $309,374 $450,000 $470,000 $465,000

City  Attorney
General Fund/1501
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The Administrative Services Department is comprised of four divisions; Personnel,  
Information Technology, Finance and Non-Departmental.  This department also provides 
technical support to all operating departments. There are 12.4 authorized positions, which 
are filled by 13 staff members.  A description of services provided by each division is as 
follows: 
 
Personnel – This division provides internal support to all operating departments.  The 
division has 3.8 employees: a Personnel Officer, 1.8 Senior Personnel Specialists and a 
Senior Clerk.  Responsibilities of the division include maintenance of personnel records for 
the City’s 250 full-time and 220 part-time employees.  It also includes responsibility for 
recruitment, selection, hiring and orientation of all new employees.  Annually the division 
conducts approximately 50 recruitments, reviews more than 2,500 applications and 
processes approximately 1,400 Personnel Action Forms.  Personnel also manages employee 
training and development programs; administers the City’s compensation, classification and 
employee benefits programs; oversees equal employment opportunity programs; ensures 
compliance with State and Federal employment mandates; and coordinates employee safety 
and workers’ compensation programs.  Personnel is also responsible for the interpretation 
and implementation of the Memoranda of Understanding and Personnel Rules and 
Regulations with employee bargaining units.  Staff support is provided to the Personnel 
Board.    
 
Information Technology - This division provides information technology support for the 
City’s internal computer network, including the operation, maintenance and repair of 
network hardware and client workstations. Primary responsibilities include the following: 
day-to-day network center operation, including the provision of a safe and secure 
environment for centralized data libraries and equipment; maintenance of documentation 
for hardware and software components: routine installation, troubleshooting and repair for 
servers, hubs, cabling, personal computers and related peripherals; formulation and review 
of client/server procedures, software platforms and the acquisition of assets to ensure 
overall systems compatibility and the maintenance of a technologically unified workforce; 
provide city-wide coordination for compatible and cohesive data formats and general 
implementation assistance of information technology to other city departments.  This 
division also manages the City’s web site. Staff support is provided to the 
Telecommunications Committee.  

Administrative Services Department 
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Finance - This division performs all finance, accounting, business licensing and cashiering 
functions for the City.  It also prepares and monitors the City's annual budget.  Primary 
responsibilities include the following: daily processing of accounts payable, accounts 
receivable, fixed assets and payroll. This division is also responsible for the daily 
processing of payments to the City, in-coming and out-going mail and the issuing of 13,000 
parking permits biannually.  Annually, the division issues more than 9,600 payroll and 8,000 
vendor checks.  The division also provides accounting for approximately $58 million in 
revenues and approximately $58 million in expenditures, and coordinates inventory of the 
City's general fixed assets. In addition, the division is responsible for closing the City's 
financial records at year-end and the computation, review and placement of assessments 
for sewer, solid waste management and weed abatement on the County of Orange Tax Roll. 
An annual audit by an independent certified public accountant is administered and financed 
through this division's contractual service account.  
 

Non-Departmental - This division includes city-wide costs, such as for telephone 
maintenance, stationary, postage and other city-wide projects. These costs have been 
centralized for budgetary purposes.  Additionally, costs to administer the general 
obligation debt issued to purchase the Laguna Laurel open space are included in this 
division. 
 

Major Initiatives: 
• Continue to focus on workers’ compensation program improvements through claim 

management and department training with a goal of reducing work related injuries and 
lost time. 

• Improve the availability of City financial information to City’s staff and to the public 
through the new financial system. 

 

The chart below shows the budget structure of the Administrative Services Department.  
The numbers below each division indicate the pages that follow in which a more detailed 
budget can be found: 

p. 48 p. 52 p. 46  

Administrative Services Department 

p. 50 

Non-Departmental Info. Technology Personnel Finance 
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MAJOR CATEGORY OF EXPENDITURE
Salaries Maint. & Capital Special Capital 

Division & Wages Operations Outlay Programs Projects

Personnel $346,200 $103,850 $45,200 $495,250

Information Technology 247,600 138,150 40,500 $426,250

Finance 705,200 148,400 17,300 $870,900

Non-Departmental 682,000 1,257,600 6,300 $1,945,900

Department Total $1,981,000 $1,648,000 $57,800 $51,500 $0 $3,738,300

Division
Total

 Administrative Services Department 
Budget Summary

All
Divisions

Summary By Division Total

Personnel
14%

Non-Departmental
49%

Finance
25%

Information Technology
12%
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $936,902 $1,140,600 $1,281,600 $1,295,400
1003 Salaries, Part Time 59,837 33,400 45,500 45,500
1006 Salaries, Overtime 2,354 17,600 19,100 19,400
1009 Salaries, Redistributed (21,900) (23,100) (25,200) 3,600
1011 Salary Equity Adjustment 225,800
1038 Sick Leave Payoff 14,900 13,400 13,500 13,500
1040 Vacation Payoff 15,400 10,700 13,900 13,900
1101 Retirement 116,668 191,400 223,300 225,500
1103 P.A.R.S. Retirement 2,246 1,300 1,700 1,700
1201 Workers' Compensation 20,200 17,900 19,700 19,700
1300 Employee Group Insurance 84,000 99,200 99,200 99,200
1318 Medicare Insurance 11,665 15,500 17,700 17,800

Subtotal 1,242,271 1,517,900 1,710,000 1,981,000
Maintenance and Operations

2011 Training, Travel and Dues 10,119 15,300 17,500 16,500
2024 Electricity 3,333 3,000 4,000 4,000
2027 Water 167 160 200 200
2031 Telephone 6,767 7,200 6,700 6,700
2101 Materials and Supplies 39,607 40,800 43,600 43,600
2150 Rents and Leases 21,274 29,100 30,200 30,200
2170 General Insurance 12,200 11,300 12,600 12,600
2222 Repairs and Maint. Other 74,142 70,700 69,100 69,100
2281 Printing 7,522 15,300 17,400 17,400
2302 Legal Advertising 32,447 24,000 30,000 30,000
2401 Contractual Services 198,374 140,700 148,300 183,300
2432 Postage 39,711 45,000 45,000 45,000
2501 Bond Principal 1,165,000 1,210,000 1,255,000 1,255,000
2521 Bond Interest 455,856 408,400 359,100 359,100
2804 Costs Redistributed (394,300) (388,900) (424,700) (424,700)
2956 Gas Tax Exchange 816,000

Subtotal 2,488,221 1,632,060 1,614,000 1,648,000
Capital Outlay

5408 Office Furniture & Equipment 3,602 13,600 17,300 17,300
5622 Other Equipment 7,316 12,000 40,500 40,500

  Subtotal 10,918 25,600 57,800 57,800
Special Programs

Special Programs 821,323 542,000 50,200 51,500
Subtotal 821,323 542,000 50,200 51,500

Grand Total $4,562,733 $3,717,560 $3,432,000 $3,738,300

 Administrative Services Department 
Budget Detail

All
Divisions
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Director of Administrative Services 1 1 1 $144,500 $148,900 $151,000
Finance Officer 1 1 1 119,300 122,900 124,700
Personnel Officer 1 1 1 105,300 108,500 110,100
Accountant 1 1 1 66,200 68,200 69,200
Accounting Technician 0.6 0.6 0.6 35,200 36,300 36,800
Computer Network Administrator 1 1 1 91,100 93,800 95,200
Information System Specialist 1 1 1 79,800 82,500 83,700
Sr. Personnel Specialists 1.8 1.8 103,700 105,300
Personnel Specialists 1.8 96,400
Senior Account Clerk 1 1 1 50,700 52,200 53,000
Senior Clerks 3 3 3 107,100 114,600 116,400
Non-Departmental 245,000 350,000 350,000

          TOTAL 12.4 12.4 12.4 $1,140,600 $1,281,600 $1,295,400

 Administrative Services Department 
Position Summary

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $168,916 $240,300 $254,900 $258,800
1003 Salaries, Part Time 199
1006 Salaries, Overtime 38
1038 Sick Leave Payoff 3,100 3,100 2,500 2,500
1040 Vacation Payoff 5,100 3,700 6,500 6,500
1101 Retirement 19,448 38,200 41,300 41,900
1103 P.A.R.S. Retirement 7
1201 Workers' Compensation 1,700 1,900 2,300 2,300
1300 Employee Group Insurance 26,600 30,400 30,400 30,400
1318 Medicare Insurance 2,413 3,500 3,700 3,800

Subtotal 227,521 321,100 341,600 346,200
Maintenance and Operations

2011 Training, Travel and Dues 1,856 4,300 4,300 4,300
2024 Electricity 667 600 800 800
2027 Water 42 30 50 50
2031 Telephone 1,544 1,600 1,500 1,500
2101 Materials and Supplies 11,144 11,700 11,300 11,300
2170 General Insurance 3,300 3,000 3,300 3,300
2222 Repairs and Maint. Other 85 400 400 400
2281 Printing 2,104 1,700 1,900 1,900
2302 Legal Advertising 32,447 24,000 30,000 30,000
2401 Contractual Services 95,103 31,400 50,300 50,300

Subtotal 148,292 78,730 103,850 103,850
Special Programs

8000 DMV Requirements 1,975 2,200 2,200
8031 Educational Reimbursement 14,786 19,000 20,000 20,000
8039 Employee Training 15,197 18,000 23,000 23,000

Subtotal 31,957 37,000 45,200 45,200

Grand Total $407,770 $436,830 $490,650 $495,250

Personnel Division Administrative Services
General Fund/1601
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Personnel Officer 1 1 1 $105,300 $108,500 $110,100
Sr. Personnel Specialists 1.8 1.8 103,700 105,300
Personnel Specialists 1.8 96,400
Senior Clerk 1 1 1 38,600 42,700 43,400

          TOTAL 3.8 3.8 3.8 $240,300 $254,900 $258,800

Personnel Division Position Summary

   City of Laguna Beach 47

0038256



Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $160,047 $170,900 $176,300 $178,900
1006 Salaries, Overtime 10,000 15,500 15,700
1038 New Sick Leave Payoff 2,400 2,900 3,600 3,600
1040 Vacation Payoff 2,000 1,500 1,200 1,200
1101 Retirement 18,513 27,200 28,600 29,000
1201 Workers' Compensation 1,200 1,300 1,800 1,800
1300 Employee Group Insurance 14,000 16,000 16,000 16,000
1318 Medicare Insurance 1,069 1,300 1,400 1,400

Subtotal 199,229 231,100 244,400 247,600
Maintenance and Operations

2011 Training, Travel and Dues 2,000 2,000 3,000 2,000
2024 Electricity 667 600 1,000 1,000
2027 Water 42 30 50 50
2031 Telephone 1,113 1,300 1,200 1,200
2101 Materials and Supplies 9,171 4,500 8,000 8,000
2150 Rents and Leases 20,566 28,300 29,400 29,400
2170 General Insurance 2,200 2,100 2,500 2,500
2222 Repairs and Maint. Other 68,652 66,000 66,000 66,000
2401 Contractual Services 2,125 3,000 3,000 28,000
2804 Costs Redistributed

Subtotal 106,536 107,830 114,150 138,150
Capital Outlay

5622 (R) Air Conditioner - - 5,500 5,500
5622 (A) Backup Drives - - 4,000 4,000
5622 (R) Voice Mail - - 31,000 31,000

  Subtotal 7,316 12,000 40,500 40,500
Grand Total $313,081 $350,930 $399,050 $426,250

Information Technology Services Administrative Services
General Fund 1603

(Prior Years' Capital Outlay 
shown in Total Only)
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Computer Network Admin. 1 1 1 $91,100 $93,800 $95,200
Information System Specialist 1 1 1 79,800 82,500 83,700

          TOTAL 2 2 2 $170,900 $176,300 $178,900

Information Technology Division Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $426,569 $484,400 $500,400 $507,700
1003 Salaries, Part Time 59,637 33,400 45,500 45,500
1006 Salaries, Overtime 2,316 7,600 3,600 3,700
1009 Salaries, Redistributed (21,900) (23,100) (25,200) (25,200)
1038 Sick Leave Payoff 9,400 7,400 7,400 7,400
1040 Vacation Payoff 8,300 5,500 6,200 6,200
1101 Retirement 48,837 77,000 81,100 82,300
1103 P.A.R.S. Retirement 2,239 1,300 1,700 1,700
1201 Workers' Compensation 17,300 14,700 15,600 15,600
1300 Employee Group Insurance 43,400 52,800 52,800 52,800
1318 Medicare Insurance 6,556 7,100 7,500 7,500

Subtotal 602,655 668,100 696,600 705,200
Maintenance and Operations

2011 Training, Travel and Dues 6,263 9,000 10,200 10,200
2024 Electricity 2,000 1,800 2,200 2,200
2027 Water 83 100 100 100
2031 Telephone 4,111 4,300 4,000 4,000
2101 Materials and Supplies 5,632 7,800 6,100 6,100
2150 Rents and Leases 708 800 800 800
2170 General Insurance 6,700 6,200 6,800 6,800
2222 Repairs and Maint. Other 5,405 4,300 2,700 2,700
2281 Printing 5,418 13,600 15,500 15,500
2401 Contractual Services 99,874 101,300 90,000 100,000

Subtotal 136,194 149,200 138,400 148,400
Capital Outlay

5408 (R) Three Personal Computers 5,500 5,500
5622 (R) Mail Machine 11,800 11,800

  Subtotal 3,602 3,600 17,300 17,300
Special Programs

8307 New Accounting System 312,175
Subtotal 312,175 0 0 0

Grand Total $1,054,625 $820,900 $852,300 $870,900

Finance Division

(Prior Years' Capital Outlay shown 
in Total Only)

Administrative Services
General Fund 1701
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Director of Administrative Services 1 1 1 $144,500 $148,900 $151,000
Finance Officer 1 1 1 119,300 122,900 124,700
Accountant 1 1 1 66,200 68,200 69,200
Accounting Technician 0.6 0.6 0.6 35,200 36,300 36,800
Senior Account Clerk 1 1 1 50,700 52,200 53,000
Senior Clerk 2 2 2 68,500 71,900 73,000

          TOTAL 6.6 6.6 6.6 $484,400 $500,400 $507,700

Finance Division Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $181,370 $245,000 $350,000 $350,000
1009 Salaries, Redistributed 28,800
1011 Salary Equity Adjustment 225,800
1101 Retirement 29,871 49,000 72,300 72,300
1318 Medicare Insurance 1,627 3,600 5,100 5,100

Subtotal 212,867 297,600 427,400 682,000
Maintenance and Operations

2101 Materials and Supplies 13,660 16,800 18,200 18,200
2401 Contractual Services* 1,272 5,000 5,000 5,000
2432 Postage 39,711 45,000 45,000 45,000
2501 Bond Principal* 1,165,000 1,210,000 1,255,000 1,255,000
2521 Bond Interest* 455,856 408,400 359,100 359,100
2804 Costs Redistributed (394,300) (388,900) (424,700) (424,700)
2956 Gas Tax Exchange 816,000

Subtotal 2,097,199 1,296,300 1,257,600 1,257,600
Capital Outlay

5408 Office Furniture & Equipment 10,000
  Subtotal 0 10,000 0 0

Special Programs
8001 El Toro Reuse Plan Authority 44,309
8204 LAFCO Funding 3,394 5,000 5,000 5,000
8340 Smoking Ban on Beaches 11,496
8353 Bluebird Landslide 322,317 500,000
8407 So. Coast Medical Center Study 53,679
8703 OC Demograpic Research 1,300

Subtotal 435,195 505,000 5,000 6,300
Capital Improvements

9374 Open Space Acquisition** 41,996
Subtotal 41,996 0 0 0

Grand Total $2,787,257 $2,108,900 $1,690,000 $1,945,900

Non-Departmental Division Administrative Services
General Fund/1781

*      Funded from Laguna Laurel Debt Service Fund.
**    Funded from Open Space Fund.
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The Police Department's budget is organized into five activities and provides general law 
enforcement services, including animal control.  There are 86 positions, 49 of which are sworn 
personnel.  In addition, the department utilizes 10 reserve officers, 24 community 
volunteers, 8 police explorers, and 8 seasonal positions during the summer months.  The 
following is a description of the services provided by each division: 
 
Support Services - This division provides technical support functions for the department as a 
whole, in addition to the management of records, facility maintenance, purchasing, computer 
systems, planning and research, public safety communications (Police, Fire and Marine Safety-
during the winter months), parking services, vehicle maintenance, trustee program, jail 
operations and statistical services.  The most critical responsibility involves the Public Safety 
Communications Section staffed by ten full-time dispatchers and one part-time dispatcher. 
These highly trained personnel process emergency and non-emergency police activities, which 
totaled more than 48,000 in 2005. The records section is staffed by five civilians and is 
assisted by the department’s Citizen’s on Patrol (volunteers) staff. The records section is 
responsible for assisting the public at the business counter, processing reports, compiling 
statistical information pursuant to local, state and federal mandates, preparation of court 
documents and all citations. The Support Services division also handles fleet maintenance for 
37 vehicles, processes the departmental payroll and co-manages the parking enforcement 
program. 
 
Field Services - This division consists primarily of uniformed field personnel responsible for 
enforcement of municipal, state and federal laws.  The Patrol Section, with its twenty-five 
field officers, is the main response team for calls for service.  Officers are responsible for a 
specific area and respond to calls, patrol trouble spots, and document incidents in that area.  
The Traffic Unit with four motorcycle officers supports the patrol officers' duties.  They 
investigate complex traffic collisions, enforce traffic violations, and are used as normal beat 
officers as deployment demands increase.  Reserve officers, police explorers and volunteers 
perform many duties which would otherwise be assigned to full time employees. Seven 
sergeants are assigned to Field Services as watch commanders and one as the traffic unit 
supervisor. 
 
 
 
 

Police Police Department 
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Investigative Services - This division is responsible for investigation of crimes, internal 
affairs, property/evidence, background investigations of new employees, forensic services, 
city wide emergency preparedness, court liaison duties and processing/monitoring of special 
permits (e.g., taxi and tow yard, etc.).  Staffing consists of nine sworn and four civilian 
personnel, all of whom are involved in multi-faceted criminal investigations.  The division also 
handles several administrative assignments.  The Neighborhood Watch Program develops 
preventive measures to reduce crime in the community and provides safety programs to our 
schools.  The D.A.R.E. program works closely with youth in the classroom to instill resistance 
to addictive behavior.  The CSP Youth Diversion Program provides a diversion alternative to 
the juvenile justice system by allowing minor juvenile indiscretions to be handled at a local 
informal level.  Division personnel also supplant field operations as increased service demands 
dictate. 
 
Animal Services Section - Under the auspices of the Field Services Division and with three 
full time personnel  and approximately 43 volunteers, the Animal Shelter cares for more than 
400 impounded animals each year.  In addition, three animal services officers enforce animal 
regulations within Laguna Beach and the community of Laguna Woods.  The staff in this 
section also licenses more than 4,000 animals, oversees the City's dog park and assists with 
the rehabilitation and release of injured wild animals and birds. 
 
Parking Enforcement - Under both Field and Support Services Divisions, this unit has five 
full-time personnel and two part-time summer enforcement officers, as well as support staff 
who are responsible for  processing more than 42,000 parking citations per year and for 
collection of fines.  The officers enforce all parking regulations, remove traffic hazards, 
monitor abandoned vehicles, etc.  All parking personnel are equipped and trained to provide 
immediate field support during major incidents, disasters and traffic/crowd control 
situations. 
 
The chart below shows the budget structure of the Police Department.  The numbers below 
each division indicate the pages that follow in which a more detailed budget can be found: 
 
 

Police Department 

Parking Enforcement 
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Animal Services 

Support Services 
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MAJOR CATEGORY OF EXPENDITURE
Salaries Maint. & Capital Special Capital 

Division & Wages Operations Outlay Programs Projects

Support Services $1,907,700 $411,500 $435,000 $2,000 $2,756,200

Field Services 5,459,900 408,500 21,700 $5,890,100

Investigative Services 1,469,900 154,600 8,000 45,000 $1,677,500

Animal Services 445,800 106,600 5,000 $557,400

Parking Enforcement 625,600 109,900 32,600 $768,100

Department Total $9,908,900 $1,191,100 $497,300 $52,000 $0 $11,649,300

Division
Total

 Police Department 
Budget Summary

All
Divisions

Summary By Division Total

Animal Services
5%

Parking Enforcement
7%Support Services

24%

Investigative Services
14%Field Services

50%
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time 5,296,727 $5,682,700 $5,910,900 $5,996,600
1003 Salaries, Part Time 184,213 183,600 190,600 193,000
1006 Salaries, Overtime 420,579 351,100 382,000 383,500
1009 Salaries, Redistributed (6,200)
1038 Sick Leave Payoff 95,400 104,400 99,900 99,900
1040 Vacation Payoff 111,200 107,600 110,100 110,100
1042 Comp Time Payoffs 6,500 5,300 3,800 3,800
1053 Holiday Allowance 116,786 104,600 118,300 119,800
1101 Retirement 1,090,514 1,281,000 1,356,700 1,376,100
1103 P.A.R.S. Retirement 6,381 6,000 7,100 7,200
1201 Workers' Compensation 770,100 933,800 857,100 857,100
1300 Employee Group Insurance 602,000 688,000 688,000 688,000
1318 Medicare Insurance 63,963 71,100 79,100 80,000

Subtotal 8,764,363 9,519,200 9,803,600 9,908,900

Maintenance and Operations
2001 Uniforms and Laundry 41,794 48,500 48,600 48,600
2011 Training, Travel and Dues 9,256 19,000 25,600 22,300
2021 Natural Gas 6,062 4,800 6,500 6,500
2024 Electricity 30,934 29,700 33,700 33,700
2027 Water 16,931 8,000 11,900 11,900
2031 Telephone 68,019 89,100 85,100 85,100
2051 Gas and Lubrications 86,868 81,700 86,600 106,700
2101 Materials and Supplies 81,611 100,400 102,300 102,300
2150 Rents and Leases 193,141 186,600 204,900 204,900
2170 General Insurance 131,400 128,400 138,000 126,500
2201 Repairs and Maint. Auto. 112,440 92,300 109,900 103,900
2222 Repairs and Maint. Other 81,068 85,400 87,400 87,400
2281 Printing 25,064 28,600 28,800 28,800
2401 Contractual Services 178,985 201,700 228,600 213,600
2432 Postage 3,829 10,700 8,900 8,900

Subtotal 1,067,402 1,114,900 1,206,800 1,191,100

Police Department
Budget Detail

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Capital Outlay
5408 Office Furniture & Equipment 83,315 5,600 60,600 50,600
5510 Automotive Equipment 2,333
5622 Other Equipment 36,183 602,400 283,400 446,700

  Subtotal 121,831 608,000 344,000 497,300

Special Programs
Special Programs 189,251 62,500 52,000 52,000

Subtotal 189,251 62,500 52,000 52,000

Grand Total $10,142,847 $11,304,600 $11,406,400 $11,649,300

Police Department
Budget Detail (Con't)

All
Divisions
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Police Chief 1 1 1 $144,500 $148,900 $151,000
Police Captains 2 3 3 238,600 368,700 374,100
Police Lieutenant 1 105,300
Police Sergeants 9 9 9 814,700 843,500 855,800
Police Officers II 6 6 6 450,200 468,800 475,600
Investigators 7 7 7 496,700 511,600 519,000
Police Officers 23 23 23 1,529,400 1,582,700 1,605,700
Dispatchers 7 7 7 350,100 368,000 373,300
Senior Dispatchers 3 3 3 178,400 183,800 186,500
Senior Records Clerks 2 1 1 94,200 48,500 49,200
Records Clerks 5 6 6 197,400 246,400 250,100
Administrative Secretary 1 1 1 53,600 55,200 56,000
Division Supervisor 1 1 1 91,100 123,100 124,900
Supply Clerk 1 1 1 50,700 42,900 43,600
Administrative Clerk 1 1 1 47,100 47,300 48,000
Comm. Serv. Officers I 3 3 3 152,100 156,600 158,900
Senior Clerk 1 1 1 43,900 45,300 45,900
Kennel Manager 1 1 1 50,700 52,200 53,000
Animal Serv. Officers 3 3 3 144,300 150,800 153,100
Kennel Aides 2 2 2 87,800 90,600 91,800
Parking Control Officers 5 5 5 227,100 229,100 232,400
Computer Operator 1 1 1 50,700 52,200 53,000
Education Incentive 64,000 73,700 74,700
Bilingual Pay 4,500 5,400 5,400
Uniform Pay 9,600 9,600 9,600
Medical Coverage Waiver 6,000 6,000 6,000

          TOTAL 86 86 86 $5,682,700 $5,910,900 $5,996,600

Police Department
Position Summary

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $1,125,486 $1,221,100 $1,302,800 $1,321,800
1003 Salaries, Part Time 27,546 29,800 31,500 31,500
1006 Salaries, Overtime 42,700 29,500 46,200 46,900
1009 Salaries, Redistributed (92,800) (95,600) (104,300) (104,300)
1038 Sick Leave Payoff 13,500 12,800 11,000 11,000
1040 Vacation Payoff 13,100 12,500 13,500 13,500
1042 Comp Time Payoffs 1,200 900
1053 Holiday Allowance 17,760 21,800 22,500 22,800
1101 Retirement 165,622 226,500 249,000 252,600
1103 P.A.R.S. Retirement 960 1,100 1,200 1,200
1201 Workers' Compensation 79,900 123,000 124,800 124,800
1300 Employee Group Insurance 147,000 168,000 168,000 168,000
1318 Medicare Insurance 12,512 13,100 17,700 17,900

Subtotal 1,554,486 1,764,500 1,883,900 1,907,700

Maintenance and Operations
2001 Uniforms and Laundry 5,152 4,800 5,200 5,200
2011 Training, Travel and Dues 2,494 7,000 9,300 9,300
2024 Electricity 27,327 25,500 29,800 29,800
2027 Water 1,374 1,200 1,400 1,400
2031 Telephone 58,892 79,500 74,600 74,600
2051 Gas and Lubrications 5,064 4,400 4,500 5,700
2101 Materials and Supplies 34,872 39,000 39,000 39,000
2150 Rents and Leases 12,141 18,700 18,700 18,700
2170 General Insurance 27,000 27,500 31,800 31,800
2201 Repairs and Maint. Auto. 5,682 3,500 5,500 5,500
2222 Repairs and Maint. Other 58,558 63,000 65,500 65,500
2281 Printing 7,882 11,000 11,000 11,000
2401 Contractual Services 101,993 106,400 129,000 114,000

Subtotal 348,432 391,500 425,300 411,500

Support  Services Division Police Department
General Fund/2101
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Capital Outlay
5622 (R) Public Safety Dispatch System - - 200,000
5622 (A) Digital Video/Audio System - - 155,000 155,000
5408 (R) Ten Personal Computers - - 20,000 18,000
5622 (R) Network Servers - - 13,000 13,000
5622 (A) Mass Storage Server - - 10,000 10,000
5622 (R) Digital Recording Sysytem - - 30,000 30,000
5622 (A) Mapping Display Monitor - - 4,000 4,000
5622 (A) Ten Digital Cameras - - 5,000 5,000
5408 (A) Four Notebook Computers - - 8,000
5622 (A) Disaster Preparation Supplies - - 25,000
5622 (A) Projector - Briefing - - 2,000

  Subtotal 107,397 605,600 272,000 435,000

Special Programs
8061 O. C. Human Relations Comm. 1,995 2,000 2,000 2,000
8405 LLEBG 2001-Tech. Equipment 27,644
8406 CLEEP 2002-Tech. Equipment 3,934
8409 CLEEP Grant 2001 16,465

Subtotal 50,037 2,000 2,000 2,000

Grand Total $2,060,352 * $2,763,600 $2,583,200 $2,756,200

Support  Services Division (cont.)

(Prior Years' Capital Outlay 
shown in Total Only)

Police Department
General Fund/2101

* Partly or fully funded by a police grant in the Special Revenue and Grants Fund.    
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Police Chief 1 1 1 $144,500 $148,900 $151,000
Police Captain 1 1 122,900 124,700
Police Lieutenant 1 105,300
Dispatchers 7 7 7 350,100 368,000 373,300
Sr. Dispatchers 3 3 3 178,400 183,800 186,500
Records Clerks 5 5 5 197,400 206,900 210,000
Admin. Secretary 1 1 1 53,600 55,200 56,000
Division Supervisor* 1 1 1 91,100 123,100 124,900
Supply Clerk 1 1 1 50,700 42,900 43,600
Administrative Clerk 1 1 1 47,100 47,300 48,000
Bilingual Pay 900 1,800 1,800
Medical Coverage Saver 2,000 2,000 2,000

          TOTAL 21 21 21 $1,221,100 $1,302,800 $1,321,800

Support Services Position Summary

*  Includes three month overlap.                                                 
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Actual Adopted Department Adopted
Account Expenditures Budget Recommend Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $2,712,085 $2,862,600 $2,965,200 $3,008,200
1003 Salaries, Part Time 121,668 122,100 125,800 128,200
1006 Salaries, Overtime 309,639 * 251,800 259,400 263,100
1009 Salaries, Redistributed 22,900 23,500 24,300 24,300
1038 Sick Leave Payoff 55,000 64,800 67,500 67,500
1040 Vacation Payoff 78,700 73,200 74,600 74,600
1042 Comp Time Payoffs 5,000 4,100 3,500 3,500
1053 Holiday Allowance 83,478 71,600 75,300 76,400
1101 Retirement 670,833 731,900 766,900 778,000
1103 P.A.R.S. Retirement 4,080 3,700 4,700 4,800
1201 Workers' Compensation 633,500 763,100 684,000 684,000
1300 Employee Group Insurance 266,000 304,000 304,000 304,000
1318 Medicare Insurance 35,215 * 39,100 42,700 43,300

Subtotal 4,998,098 5,315,500 5,397,900 5,459,900
Maintenance and Operations

2001 Uniforms and Laundry 29,775 * 35,600 35,600 35,600
2011 Training, Travel and Dues 1,782 4,400 4,400 4,400
2051 Gas and Lubrications 65,936 60,500 64,300 79,700
2101 Materials and Supplies 12,413 19,500 20,400 20,400
2150 Rents and Leases 130,948 111,200 126,300 126,300
2170 General Insurance 56,000 53,300 57,500 51,800
2201 Repairs and Maint. Auto. 73,014 70,300 86,000 80,000
2222 Repairs and Maint. Other 8,059 6,700 5,700 5,700
2281 Printing 724 2,400 2,400 2,400
2401 Contractual Services 1,295 2,200 2,200 2,200

Subtotal 379,946 366,100 404,800 408,500
Capital Outlay

5622 (A) Eight Tasers 8,800 8,800
5622 (R) Ten Rifles 12,900 12,900

  Subtotal 12,100 * 2,400 21,700 21,700
Special Programs

8100 Canine Program (1,000)
8409 CLEEP Grant 2000 33,958
8411 DOJ Grant 3,996
8421 OTS DUI 45,118

  Subtotal 82,072 * 0 0 0
Grand Total $5,472,217 $5,684,000 $5,824,400 $5,890,100

Field Services Division Police Department
General Fund/2102

* Partly or fully funded by a police grant in the Special Revenue and Grants Fund.    

(Prior Years' Capital Outlay 
shown in Total Only)
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Police Captain 1 1 1 $119,300 $122,900 $124,700
Police Sergeants 8 8 8 723,600 749,700 760,600
Police Officers II 6 6 6 450,200 468,800 475,600
Police Officers 23 23 23 1,529,400 1,582,700 1,605,700
Education Incentive 35,400 36,400 36,900
Bilingual Pay 2,700 2,700 2,700
Medical Coverage Waiver 2,000 2,000 2,000

          TOTAL 38 38 38 $2,862,600 $2,965,200 $3,008,200

Field Services Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Recommend Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $869,118 $943,300 $979,100 $993,100
1006 Salaries, Overtime 63,863 61,000 67,000 64,000
1038 Sick Leave Payoff 21,500 21,700 16,800 16,800
1040 Vacation Payoff 12,400 14,900 14,400 14,400
1042 Comp Time Payoffs 300 200
1053 Holiday Allowance 6,728 3,900 12,400 12,500
1101 Retirement 184,499 216,600 231,300 234,600
1201 Workers' Compensation 23,400 15,900 17,900 17,900
1300 Employee Group Insurance 91,000 104,000 104,000 104,000
1318 Medicare Insurance 10,844 12,900 12,500 12,600

Subtotal 1,283,652 1,394,400 1,455,400 1,469,900

Maintenance and Operations
2001 Uniforms and Laundry 2,501 3,800 3,500 3,500
2011 Training, Travel and Dues 4,979 6,500 10,800 7,500
2051 Gas and Lubrications 7,242 7,600 8,000 10,000
2101 Materials and Supplies 13,901 17,000 18,000 18,000
2150 Rents and Leases 23,126 22,500 22,500 22,500
2170 General Insurance 24,200 24,700 27,000 23,800
2201 Repairs and Maint. Auto. 7,739 8,500 8,500 8,500
2222 Repairs and Maint. Other 3,715 2,000 2,500 2,500
2281 Printing 1,028 2,800 3,000 3,000
2401 Contractual Services 40,284 51,000 55,300 55,300

Subtotal 128,715 146,400 159,100 154,600
Capital Outlay

5622 (R) Wireless Recorder System - - 8,000 8,000
5622 (A) Two Tactical Vests - - 2,000
5622 (A) Three Tactical Taser Weapons - - 4,200
5622 (A) Night Vision Glasses - - 3,500

Subtotal 2,333 0 17,700 8,000
Special Programs

8118 P.O.S.T. Reimb. Training 35,928 55,500 45,000 45,000
8244 D.A.R.E. Program 4,492

Subtotal 40,419 55,500 45,000 45,000
Grand Total $1,455,120 $1,596,300 $1,677,200 $1,677,500

Investigative Services  Division Police Department
General Fund/2104

(Prior Years' Capital Outlay 
shown in Total Only)
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Police Captain 1 1 1 119,300 $122,900 $124,700
Police Sergeant 1 1 1 91,100 93,800 95,200
Investigators 7 7 7 496,700 511,600 519,000
Comm. Serv. Officer I 3 3 3 152,100 156,600 158,900
Senior Clerk 1 1 1 43,900 45,300 45,900
Education Incentive 28,600 37,300 37,800
Uniform Pay 9,600 9,600 9,600
Medical Coverage Waiver 2,000 2,000 2,000

          TOTAL 13 13 13 $943,300 $979,100 $993,100

Investigative Services Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $271,842 $282,800 $293,600 $297,900
1003 Salaries, Part Time 22,456 18,300 19,500 19,500
1006 Salaries, Overtime 3,133 6,200 6,700 6,800
1038 Sick Leave Payoff 2,600 2,600 2,400 2,400
1040 Vacation Payoff 2,200 2,100 2,200 2,200
1053 Holiday Allowance 5,224 7,300 8,100 8,100
1101 Retirement 32,186 46,500 49,100 49,700
1103 P.A.R.S. Retirement 842 700 700 700
1201 Workers' Compensation 10,700 9,800 7,200 7,200
1300 Employee Group Insurance 42,000 48,000 48,000 48,000
1318 Medicare Insurance 2,898 3,100 3,300 3,300

Subtotal 396,081 427,400 440,800 445,800

Maintenance and Operations
2001 Uniforms and Laundry 1,474 1,800 1,800 1,800
2011 Training, Travel and Dues 300 300 300
2021 Natural Gas 6,062 4,800 6,500 6,500
2024 Electricity 3,607 4,200 3,900 3,900
2027 Water 15,557 6,800 10,500 10,500
2031 Telephone 3,153 4,600 4,500 4,500
2051 Gas and Lubrications 6,273 5,500 5,800 7,300
2101 Materials and Supplies 17,754 18,900 18,900 18,900
2150 Rents and Leases 14,300 14,400 17,600 17,600
2170 General Insurance 17,800 16,900 15,200 12,600
2201 Repairs and Maint. Auto. 12,622 6,000 4,800 4,800
2222 Repairs and Maint. Other 3,092 3,700 3,700 3,700
2281 Printing 1,487 1,600 1,600 1,600
2401 Contractual Services 6,036 12,600 12,600 12,600

Subtotal 109,217 102,100 107,700 106,600

Special Programs

8185 Estate Donation Expenditures 11,048
8243 Animal Shelter Donations 5,675 5,000 5,000 5,000

Subtotal 16,723 5,000 5,000 5,000

Grand Total $522,021 $534,500 $553,500 $557,400

Animal  Services  Division Police Department
General Fund/2201
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Kennel Manager 1 1 1 $50,700 $52,200 $53,000
Animal Serv. Officers 3 3 3 144,300 150,800 153,100
Kennel Aides 2 2 2 87,800 90,600 91,800

          TOTAL 6 6 6 $282,800 $293,600 $297,900

Animal Services Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $318,196 $372,900 $370,200 $375,600
1003 Salaries, Part Time 12,543 13,400 13,800 13,800
1006 Salaries, Overtime 1,244 2,600 2,700 2,700
1009 Salaries, Redistributed 69,900 72,100 80,000 73,800
1038 Sick Leave Payoff 2,800 2,500 2,200 2,200
1040 Vacation Payoff 4,800 4,900 5,400 5,400
1042 Comp Time Payoffs 100 300 300
1053 Holiday Allowance 3,597
1101 Retirement 37,373 59,500 60,400 61,200
1103 P.A.R.S. Retirement 499 500 500 500
1201 Workers' Compensation 22,600 22,000 23,200 23,200
1300 Employee Group Insurance 56,000 64,000 64,000 64,000
1318 Medicare Insurance 2,495 2,900 2,900 2,900

Subtotal 532,045 617,400 625,600 625,600

Maintenance and Operations
2001 Uniforms and Laundry 2,891 2,500 2,500 2,500
2011 Training, Travel and Dues 800 800 800
2031 Telephone 5,973 5,000 6,000 6,000
2051 Gas and Lubrications 2,353 3,700 4,000 4,000
2101 Materials and Supplies 2,672 6,000 6,000 6,000
2150 Rents and Leases 12,626 19,800 19,800 19,800
2170 General Insurance 6,400 6,000 6,500 6,500
2201 Repairs and Maint. Auto. 13,383 4,000 5,100 5,100
2222 Repairs and Maint. Other 7,644 10,000 10,000 10,000
2281 Printing 13,943 10,800 10,800 10,800
2401 Contractual Services 29,378 29,500 29,500 29,500
2432 Postage 3,829 10,700 8,900 8,900

Subtotal 101,092 108,800 109,900 109,900
Capital Outlay

5408 (R) Citation Writing Equipment 32,600 32,600
Subtotal 0 0 32,600 32,600

Grand Total $633,137 $726,200 $768,100 $768,100

Parking  Enforcement  Division Police Department
Parking Authority Fund/2301

City of Laguna Beach 68

0038277



No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Parking Control Officers 5 5 5 $227,100 $229,100 $232,400
Computer Operator 1 1 1 50,700 52,200 53,000
Senior Records Clerk 2 1 1 94,200 48,500 49,200
Records Clerk 1 1 39,500 40,100
Bilingual Pay 900 900 900

          TOTAL 8 8 8 $372,900 $370,200 $375,600

Parking Enforcement Position Summary
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The Fire Department is organized into two budgetary divisions, Fire Operations/Training and Fire 
Prevention.   The Department responds to approximately 2,400 requests for emergency service.   
The majority (50%) of these incidents are emergency medical related.   Responses to fires in 
buildings, vehicles or the wild land account for another 15% of the Department’s emergency 
responses;   15% of emergency responses are rescues involving trapped persons as a result of 
vehicle accidents, falls from a cliff, construction site accidents, and weather related incidents.   
The Department also responds to spills and releases of hazardous materials, public service and 
other miscellaneous requests, which account for the remaining 20% of the Fire Department’s 
incident responses.   The Department maintains a fully-equipped emergency response force of 
twelve firefighters on duty, at all times, assigned to suppression; in addition to 4 staff personnel, 
15 reserve firefighters, and an administrative secretary.   A description of services provided by 
each division is as follows: 
 
Operations/Training Division - There are four fire stations in the City: Station One at City Hall, 
Station Two on Agate Street, Station Three at Top of the World, and Station Four in South 
Laguna.  Each station has a Fire Captain, Fire Engineer, and Firefighter who work 24 hour shifts 
from 7:00 a.m. to 7:00 a.m.  One engine company operates out of each station and there is one 
reserve unit as backup.  Station Two has a four-wheel drive brush unit that is specifically designed 
to go into the wildland interface areas.  Station Four has a squad that is equipped to respond to 
fuel spills, water removal calls, and board-ups.  Station One has a utility vehicle that responds to 
public service calls such as flooding and mudslides.  The Department also has access to one engine 
supplied by the Governor’s Office of Emergency Services (OES) which is activated as part of the 
mutual aid system in the case of a major wildland fire or other emergency. The Department has 
fifteen personnel with paramedic training who staff two paramedic engine companies that respond 
from Station One and Station Four.   These engine companies have specialized equipment for 
medical emergency incidents and at least two of the three firefighters are paramedics.   
Firefighter/Paramedics respond to all medical emergencies within the City. In addition to fire 
suppression and paramedic responsibilities, fire personnel are involved in a number of other 
activities.  They maintain the stations and associated equipment, participate in advanced and skills 
maintenance-training programs, and conduct fire prevention inspections annually in local businesses 
as well as residences adjacent to open space areas.  
 
Fire Prevention Division - The Fire Prevention Division manages the daily fire prevention activities 
and inspections of the engine companies; the plan review and new construction process; supervises 
the fire investigators; and oversees the vegetation management programs.  
 

Fire Department 
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The vegetation management program is divided into two sub-divisions, weed abatement and fuel-
modification.   The weed abatement program reduces fire hazards that result from uncontrolled 
growth of vegetation on private properties.   The fuel management program consists of 
approximately 1,500 acres surrounding the exterior of the City, along the open wildland areas, 
where vegetation is reduced creating fuel breaks to protect residential structures.   The fuel 
modification program is accomplished and maintained through the use of goats.  
 
Major Initiatives: 

• Enhance the training and professional development of all personnel. 
• Continue to review and enhance Fire Department communications and dispatch procedures. 
• Continue to review and enhance Fire Department fleet maintenance procedures. 
• Enhance Firefighter safety through the new of new technologies that are now available. 
• Enhance the Information Technology capabilities of the Fire Department through 

improvements in telecommunications, network connections, and software and hardware 
acquisitions where applicable and in concert with the City’s Information Technology 
Division’s recommendations. 

• Address the repairs needed to the Fire Department’s facilities and fire stations through 
the establishment of priorities in concert with funding availabilities for immediate needs 
and support the City’s Facility Study that will be conducted by a consultant for future 
predicted issues. 

 
The chart below shows the budget structure of the Fire Department.  The numbers underneath 
each activity indicate the following pages on which a more detailed budget can be found:  

p. 76 p. 79 

Operations/Training Fire Prevention 

Fire Department 
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MAJOR CATEGORY OF EXPENDITURE
Salaries Maint. & Capital Special Capital 

Division & Wages Operations Outlay Programs Projects

Fire Operations $6,658,900 $836,700 $135,800 $7,631,400
Fire Prevention 206,500 129,600 2,000 $231,000 $569,100

Department Total $6,865,400 $966,300 $137,800 $231,000 $0 $8,200,500

Division
Total

 Fire Department 
Budget Summary

All
Divisions

Summary By Category Total

Salaries & Wages
83%

Capital Outlay
2%

Maintenance & 
Operations

12%

Special Programs
3%
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $3,083,192 $3,373,200 $3,461,900 $3,469,900
1003 Salaries, Part Time 36,428 61,800 66,700 74,300
1006 Salaries, Overtime 791,992 731,000 1,024,800 825,000
1007 Salaries, Overtime-Mutual Aid 23,195
1038 Sick Leave Payoff 46,600 43,100 51,100 51,100
1040 Vacation Payoff 71,300 64,900 82,200 82,200
1059 Residency Incentive 16,976 30,000 30,000 30,000
1101 Retirement 741,985 846,100 1,319,100 1,321,800
1103 P.A.R.S. Retirement 1,384 2,300 2,500 2,800
1201 Workers' Compensation 661,100 623,700 628,400 628,400
1300 Employee Group Insurance 285,300 328,000 328,000 328,000
1318 Medicare Insurance 38,013 48,600 54,600 51,900

Subtotal 5,797,463 6,152,700 7,049,300 6,865,400

Maintenance and Operations
2001 Uniforms and Laundry 56,718 66,700 70,000 70,000
2011 Training, Travel and Dues 41,851 53,300 55,000 55,000
2021 Natural Gas 3,732 4,000 4,000 4,000
2024 Electricity 18,447 16,500 20,100 20,100
2027 Water 5,085 5,100 5,100 5,100
2031 Telephone 25,853 25,100 32,500 32,500
2051 Gas and Lubrications 20,065 32,500 41,900 52,300
2101 Materials and Supplies 57,135 61,500 68,000 68,000
2110 Paramedic Medical Supplies 30,626 52,000 55,000 55,000
2150 Rents and Leases 175,000 181,200 181,900 187,900
2170 General Insurance 57,600 51,700 56,700 56,600
2201 Repairs and Maint. Auto. 108,961 92,000 102,000 102,000
2222 Repairs and Maint. Other 88,363 61,000 65,000 65,000
2281 Printing 2,785 5,000 5,200 5,200
2401 Contractual Services 106,348 175,400 210,600 187,600

Subtotal 798,568 883,000 973,000 966,300

 Fire Department 
Budget Detail

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Capital Outlay
5305 Improvements Other Than Bldgs. 85,000 60,000
5408 Office Furniture & Equipment 7,159 8,000 155,300 15,500
5510 Automotive Equipment 25,000
5622 Other Equipment 29,118 22,000 63,800 62,300

  Subtotal 36,276 30,000 329,100 137,800

Special Programs
Special Programs 212,006 223,500 231,000 231,000

Subtotal 212,006 223,500 231,000 231,000

Grand Total $6,844,313 $7,289,200 $8,582,400 $8,200,500

 Fire Department 
Budget Detail (Con't)

All
Divisions
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Fire Chief 1 1 1 $144,500 $148,800 $150,900
Fire Division Chief 1 1 122,900 124,600
Fire Battalion Chiefs 3 2 2 357,800 245,800 249,200
Fire Captains 12 12 12 949,500 969,500 969,500
Fire Engineers 12 12 12 818,300 848,500 848,500
Firefighters 12 12 12 701,600 691,100 691,100
Administrative Secretary 1 1 1 53,600 55,200 56,000
Paramedic Pay 157,500 175,100 175,100
Acting Pay 38,500 40,000 40,000
Holiday Pay 94,500 98,700 98,700
Education Pay 57,400 66,300 66,300

          TOTAL 41 41 41 $3,373,200 $3,461,900 $3,469,900

 Fire Department 
Position Summary

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $2,966,929 $3,253,900 $3,339,000 $3,345,300
1003 Salaries, Part Time 36,428 44,500 48,900 56,500
1006 Salaries, Overtime 791,992 731,000 1,024,800 825,000
1007 Salaries, Overtime-Mutual Aid 23,195
1038 Sick Leave Payoff 45,900 42,500 50,700 50,700
1040 Vacation Payoff 70,600 64,200 77,400 77,400
1059 Residency Incentive 16,976 30,000 30,000 30,000
1101 Retirement 714,845 816,700 1,272,900 1,275,000
1103 P.A.R.S. Retirement 1,384 1,700 1,800 2,100
1201 Workers' Compensation 660,100 622,800 627,100 627,100
1300 Employee Group Insurance 278,300 320,000 320,000 320,000
1318 Medicare Insurance 37,621 46,600 52,600 49,800

Subtotal 5,644,270 5,973,900 6,845,200 6,658,900

Maintenance and Operations
2001 Uniforms and Laundry 53,468 64,200 67,000 67,000
2011 Training, Travel and Dues 35,463 47,300 49,000 49,000
2021 Natural Gas 3,732 4,000 4,000 4,000
2024 Electricity 18,447 16,500 20,100 20,100
2027 Water 5,085 5,100 5,100 5,100
2031 Telephone 25,853 25,100 32,500 32,500
2051 Gas and Lubrications 18,313 30,000 37,500 46,800
2101 Materials and Supplies 54,409 55,000 61,000 61,000
2110 Paramedic Medical Supplies 30,626 52,000 55,000 55,000
2150 Rents and Leases 172,700 171,000 171,700 177,700
2170 General Insurance 55,800 50,200 54,900 54,800
2201 Repairs and Maint. Auto. 106,157 90,000 99,500 99,500
2222 Repairs and Maint. Other 88,363 61,000 65,000 65,000
2281 Printing 1,776 4,000 4,100 4,100
2401 Contractual Services 47,364 72,900 95,100 95,100

Subtotal 717,555 748,300 821,500 836,700

Fire  Operations Division Fire Department
General Fund/2401
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Capital Outlay
5305 Remodel Kitchen - Sta. 3 - - 85,000 60,000
5622 (A) Two 800 MHZ Portable Radio - - 8,000 8,000
5622 (R) Chain Saw - - 1,000 1,000
5622 (A) Seat for OES 313 2,000 2,000
5622 (A) Two Scuba Equipment - - 8,000 8,000
5622 (R) Rescue Air Bags - - 10,000 10,000
5408 (R) Five Personal Computers - - 9,500 8,500
5622 (R) Phone System - - 18,000 18,000
5408 (R) Desk for Training - - 5,000 5,000
5622 (R) Four Stairmasters - - 8,000 6,500
5622 (A) Rescue Tripod - - 5,000 5,000
5622 (R) Two Refrigerators - - 1,800 1,800
5622 (A) Ice Machine - - 2,000 2,000

  Subtotal 35,804 30,000 163,300 135,800

Grand Total $6,397,629 $6,752,200 $7,830,000 $7,631,400

Fire Operations Division  (Con't.) Fire Department
General Fund/2401

(Prior Years' Capital Outlay 
shown in Total Only)
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Fire Chief 1 1 1 $144,500 $148,800 $150,900
Fire Division Chief 1 1 122,900 124,600
Fire Battalion Chief 2 1 1 238,500 122,900 124,600
Fire Captains 12 12 12 949,500 969,500 969,500
Fire Engineers 12 12 12 818,300 848,500 848,500
Firefighters 12 12 12 701,600 691,100 691,100
Administrative Secretary 1 1 1 53,600 55,200 56,000
Paramedic Pay 157,500 175,100 175,100
Acting Pay 38,500 40,000 40,000
Holiday Pay 94,500 98,700 98,700
Education Pay 57,400 66,300 66,300
Medical Coverage Waiver

          TOTAL 40 40 40 $3,253,900 $3,339,000 $3,345,300

Fire Operations Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $116,262 $119,300 $122,900 $124,600
1003 Salaries, Part Time 17,300 17,800 17,800
1038 Sick Leave Payoff 700 600 400 400
1040 Vacation Payoff 700 700 4,800 4,800
1101 Retirement 27,140 29,400 46,200 46,800
1103 P.A.R.S. Retirement 600 700 700
1201 Workers' Compensation 1,000 900 1,300 1,300
1300 Employee Group Insurance 7,000 8,000 8,000 8,000
1318 Medicare Insurance 392 2,000 2,000 2,100

Subtotal 153,193 178,800 204,100 206,500
Maintenance and Operations

2001 Uniforms and Laundry 3,250 2,500 3,000 3,000
2011 Training, Travel and Dues 6,388 6,000 6,000 6,000
2051 Gas and Lubrications 1,753 2,500 4,400 5,500
2101 Materials and Supplies 2,726 6,500 7,000 7,000
2150 Rents and Leases 2,300 10,200 10,200 10,200
2170 General Insurance 1,800 1,500 1,800 1,800
2201 Repairs and Maint. Auto. 2,804 2,000 2,500 2,500
2281 Printing 1,009 1,000 1,100 1,100
2401 Contractual Services 58,984 102,500 115,500 92,500

Subtotal 81,013 134,700 151,500 129,600
Capital Outlay

5408 (A) Imaging System - - 126,000
5408 (A) Twelve Handheld Computers - - 12,000
5408 (A) LCD Projector - - 2,800 2,000
5510 (A/R) Pickup Truck - - 25,000

Subtotal 472 0 165,800 2,000
Special Programs

8040 Fuel Modification Program 199,383 208,000 215,000 215,000
8301 Hazardous Materials Mitigation 12,623 15,500 16,000 16,000

Subtotal 212,006 223,500 231,000 231,000
Grand Total $446,684 $537,000 $752,400 $569,100

Fire Prevention Division Fire Department
General Fund/2501

(Prior Years' Capital Outlay 
shown in Total Only)
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Fire Battalion Chief 1 1 1 $119,300 $122,900 $124,600

          TOTAL 1 1 1 $119,300 $122,900 $124,600

Fire Prevention Position Summary
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The Marine Safety Department is responsible for 5.5 miles of City coastline and 17 
square miles of ocean.  Marine Safety has five full-time safety positions and 
approximately 100 seasonal and recurrent positions. In addition, Marine Safety has one 
full-time Marine Protection Officer that is responsible for Marine Environment 
Education and Enforcement.  Lifeguard services are provided 24 hours a day, 365 days a 
year.  Marine Safety’s primary duties are ocean rescue, emergency medical treatment, 
prevention, enforcement and public assistance.  The Department also provides technical 
rescue response in scuba search and recovery, cliff rescue response and backcountry 
extrication.  During an average year, Marine Safety personnel rescue 2,000 beach-goers 
and give medical attention to another 2,500 people.  Lifeguards also enforce beach and 
marine municipal ordinances, and issue 108,000 safety warnings annually.  The Marine 
Safety Department is organized into four divisions: Field Operations (summer), Junior 
Lifeguards, Field Operations ( off-season), Training and Marine Education and 
Enforcement. 
 
Field Operations (summer) – Summer deployment consists of 48 positions per day 
providing lifeguard coverage to the City and Irvine Cove beaches.  Summer operations 
are structured into six divisions.  Division One covers Irvine Cove to Rock Pile beach and 
is serviced by eight lifeguard towers and a mobile unit with two supervisors.  Division 
Two covers Main Beach and is serviced by 12 lifeguard positions and three supervisors.  
Division Three covers Sleepy Hollow Beach to Bluebird Beach and is serviced by eight 
lifeguard towers and a mobile unit with two supervisors.  Division Four covers from Pearl 
Street Beach to Treasure Island and is serviced by seven lifeguard towers and a mobile 
unit with two supervisors. Division Five consists of dispatching, administrative, training 
and maintenance services. Division six consists of marine enforcement, patrol and 
education. 
 
Junior Lifeguards – The Junior Lifeguard Program instructs the youth of Laguna Beach 
and surrounding areas in ocean awareness and safety, self-rescue skills, marine ecology, 
basic first aid and responsible enjoyment of our coastal resources.  Each year 
approximately 400 youths between the ages of 8 and 15 participate in the program.  A 
Junior Lifeguard Coordinator, two Lead Instructors, four Assistant Instructors and 
three Youth Aides supervise the participants.  The Community Services Department 
handles advertising and registration for the program. 

Marine Safety Department 
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Field Operations and Training (off-season) – Off-season deployment is initiated from 
September 7 to June 19.  Operations during the off-season consist of six full-time 
lifeguards, one Marine Safety Protection Officer and 20 seasonal and recurrent staff.  
Several deployment schedules  (skeleton coverage and reduced coverage) are utilized to 
address varied seasonal and weekend demands.  Field Operations include patrol, 
emergency incident response, nighttime response, marine ecological patrol protection 
and maintenance. Marine Safety has five separate levels of training that are required by 
the United States Surf Lifesaving Association. The specific levels of training are: 
Marine Safety Officer certification training, technical rescue training, supervisor 
training, recurrent training and rookie academy training. Most of the Marine Safety 
Department’s training takes place in the off-season. 
 
Marine Education and Enforcement – The marine protection officer patrols beaches 
issuing warnings and citations regarding marine violations.  The full-time Marine 
Protection Officer is responsible for educating school children, community service 
groups, residents and visitors about marine ecology.  
 
Major Initiatives: 

• Coordinate the design and relocation of the Marine Safety Headquarters 
• Continue the replacement of old lifeguard chairs with lifeguard towers that 

provide more protection from the environment 
• Enhance Marine Safety communications and dispatch procedures by 

implementing a new paging system and station/incident alert system 
• Continue to evaluate seasonal lifeguard recruitment procedures in order to 

enhance staffing levels throughout the summer 
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MAJOR CATEGORY OF EXPENDITURE
Salaries Maint. & Capital Special Capital 

Division & Wages Operations Outlay Programs Projects

Marine Safety $1,540,200 $276,900 $162,000 $1,979,100

Department Total $1,540,200 $276,900 $162,000 $0 $0 $1,979,100

Division
Total

 Marine Safety Department 
Budget Summary

All
Divisions

Summary By Operation Total

Summer Operations 
42%

Junior Guards 
5% Training

6%

Off Season Operations 
33%

Maintenance 
Operations 

14%
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $333,554 $368,700 $429,100 $479,800
1003 Salaries, Part Time 667,170 772,500 755,500 709,900
1006 Salaries, Overtime 86,127 34,100 35,100 45,800
1038 Sick Leave Payoff 5,500 4,100 2,300 2,300
1040 Vacation Payoff 1,800 2,100 2,500 2,500
1053 Holiday Allowance 24
1101 Retirement 75,649 87,200 102,800 115,500
1103 P.A.R.S. Retirement 27,493 29,000 28,300 27,100
1201 Workers' Compensation 132,000 78,500 83,400 83,400
1300 Employee Group Insurance 33,400 40,000 48,000 56,000
1318 Medicare Insurance 15,761 17,000 17,700 17,900

Subtotal 1,378,478 1,433,200 1,504,700 1,540,200
Maintenance and Operations

2001 Uniforms and Laundry 16,897 17,600 28,500 28,500
2011 Training, Travel and Dues 7,957 11,100 11,700 11,700
2021 Natural Gas 722 700 700 700
2024 Electricity 667 600 900 900
2027 Water 209 100 200 200
2031 Telephone 17,360 17,700 17,400 17,400
2051 Gas and Lubrications 6,794 4,900 4,900 6,200
2101 Materials and Supplies 45,698 61,500 61,500 59,500
2150 Rents and Leases 32,920 73,400 73,400 73,400
2170 General Insurance 14,600 14,300 15,900 15,900
2201 Repairs and Maint. Auto. 6,406 8,800 8,800 8,800
2222 Repairs and Maint. Other 23,256 24,500 24,500 24,500
2281 Printing 2,257 1,200 1,200 1,200
2401 Contractual Services 15,183 28,000 28,000 28,000

Subtotal 190,925 264,400 277,600 276,900
Capital Outlay

5622 (R) Five Lifeguard Towers - - 129,000 129,000
5510 (A) Toyota Tacoma Truck - - 22,000
5622 (A) Incident Alarm System - - 19,000
5408 (R) Computer & Software 2,800 1,700
5622 (A) Two Base Stations - - 10,000
5305 (R) Bulkhead Extension - - 22,000 22,000
5622 (R) Cliff Rescue Equipment - - 5,400 5,400

(Prior Years' Capital Outlay 
shown in Total Only)

 Marine Safety Department 
Budget Detail

All
Divisions

General Fund/2601
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

5622 (A) Communication Equipment - - 18,000
5408 (R) Server - - 1,700 1,700
5622 (A) High Power Binoculars - - 2,200 2,200
5622 (A) Video Camera - Training - - 1,800
5622 (A) Five Video Cameras - - 12,500

  Subtotal 109,688 81,600 246,400 162,000

Special Programs
8026 Portable 800 MHZ Radios 17,121

  Subtotal 17,121 0 0 0
Grand Total $1,696,212 $1,779,200 $2,028,700 $1,979,100

 Marine Safety Department 
Budget Detail (Con't)

All
Divisions
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Chief of Marine Safety 1 1 1 $105,300 $108,500 $110,100
Marine Safety Captain 1 1 1 79,200 81,600 82,700
Marine Safety Lieutenant 1 1 1 69,300 71,400 72,400
Marine Safety Officer 1 2 3 61,800 110,000 156,200
Marine Protection Officer 1 1 1 52,600 57,100 57,900
Uniform Allowance 500 500 500

          TOTAL 5 6 7 $368,700 $429,100 $479,800

 Marine Safety Department 
Position Summary

All
Divisions

City of Laguna Beach 86
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The Public Works Department is organized into eight divisions: Engineering and 
Administration, Fleet Maintenance, Parks and Building Maintenance, Street 
Maintenance, Solid Waste, Transit, Parking Facilities Maintenance and Street 
Lighting. Capital Improvement Projects are included within the respective division 
budgets. There are 56 employees in the department. Following are descriptions of 
services provided by each division: 
 
Engineering and Administration - This division has eight employees who are 
responsible for managing the division, performing clerical functions, coordinating 
assessment district activities, overseeing capital improvement projects, and 
inspecting various public and private projects. 
 
Fleet Maintenance - This division has three employees who are responsible for the 
routine repair, replacement and maintenance of City vehicles and equipment.  The 
division maintains over 200 pieces of equipment, including a variety of heavy and 
light-duty trucks and vehicles, medium sized tractors, and specialized equipment. 
 
Parks and Building Maintenance - The 21 employees in this division perform 
maintenance activities at 85 separate parks and facilities totaling more than 56 
acres.  There are approximately 60,000 square feet of City buildings, including 12 
public restrooms throughout the City. Additional part-time staff assist with litter 
control and downtown cleanup.  The City contracts with private companies for 
custodial services at City Hall, Legion Hall, and Lang Park, and trimming of trees 
and turf mowing in the parks.  This budget also includes funds for disposal of waste 
generated at parks, beaches, and on public streets. 
 
Street Maintenance - This division has 15 employees who maintain City streets, 
sidewalks, and storm drains.  The City has approximately 80 miles of paved streets 
and 1,000 storm drain inlets, catch basins and outlets.  In residential areas, 
streets are swept weekly.  In the downtown area, streets are swept seven days per 
week during the summer and six days per week at other times of the year.  The 
division also manages the daily downtown clean-up program and abatement of 
street intersection obstructions.  This budget provides for contractual services 

Public Works Department 
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including: tree trimming within street area, street median maintenance, street 
striping, and disposal of construction debris and litter. 
 
Solid Waste - More than 90 percent of this division's budget represents 
expenditures associated with contracted services including trash collection and 
disposal, recycling and hazardous waste disposal. One employee administers the 
solid waste contract, manages compliance with environmental regulations and 
mandates, and handles citizen requests for information, special services, and 
complaint resolution.  State grant funds augment the division’s programming for 
beverage container recycling and used oil recycling.  This division's costs are 
recovered through a solid waste assessment on individual property tax bills.  
 
Transit – The Transit Division budget includes costs associated with administering, 
operating and maintaining the City's transit system.  Services provided include the 
Mainline Transit System, which is an intra-city system that serves as a feeder 
service to the Orange County Transportation Authority (OCTA) bus system; 
Festival Service, which is offered during the ten-week summer festival season; and 
Charter Service, which allows private parties to schedule private service during 
non-festival months (September through June).  There are five full time staff in 
this division. Another 65 part time staff are employed during the summer festival 
season.  The City receives revenue from a variety of sources to fund the transit 
operations.  Funding sources include a State tax on gasoline, air quality subvention 
funds, fare-box revenues, and private charters. Transit operations are also 
subsidized by parking receipts.  The Transit Fund also includes funds for OCTA 
paratransit service. 
 
Parking Facilities Maintenance - This division has 3 employees who maintain more 
than 2,100 parking meters. Functions include installation, maintenance and 
replacement of meters, parking permit machines, and change machines.  In 
addition, the division collects meter revenue daily.  Part-time staff assists with 
parking lot maintenance. 
 
Street Lighting - This fund represents property tax revenue collected for the 
purpose of lighting the City's public rights-of-way.  These restricted use funds 
provide for electrical energy and maintenance and repair for street lights and 
associated facilities.  This is accomplished with the cooperation of Southern 
California Edison and Sand Diego Gas and Electric. 
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Major Initiatives: 
• Construct the South Laguna Streetscape and Pedestrian Improvements 

projects. 
• Resurface all of the alleys from Cress Street to Alta Vista. 
• Construct street resurfacing of the streets on the ocean side of South 

Coast Highway from Cleo Street to Nyes Place and on the inland side of 
South Coast Highway from Mountain Road to Upland. 

• Coordinate construction of a traffic signal on Laguna Canyon Road at the 
Festival of the Arts. 

• Complete numerous construction projects designed in prior fiscal years 
 
The chart below shows the budget structure of the Public Works Department.  
The numbers below each division indicate the pages that follow in which a more 
detailed budget can be found: 

Parking Facilities Maint. 

Public Works Department 

p. 94 

p. 108 

p. 104 

Parks & Building Maint. 

p. 99 

Fleet Maintenance 

p. 97  

Transit 

p. 106 

Street Maintenance 

p. 101 

Street Lighting 

p. 110 

Solid Waste 

Engineering & Administration 
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MAJOR CATEGORY OF EXPENDITURE
Salaries Maint. & Capital Special Capital 

Division & Wages Operations Outlay Programs Projects

Eng.& Administration $916,700 $100,700 $1,900 $11,942,000 $12,961,300

Fleet Maintenance 236,700 98,900 122,000 $457,600

Park & Bldg Maint. 1,485,100 1,068,800 272,000 $2,825,900

Street Maintenance 1,312,300 1,003,400 46,200 $2,361,900

Solid Waste 80,800 1,607,400 13,000 $1,701,200

Transit 980,600 486,800 60,000 203,000 $1,730,400

Parking Facilities Maint. 376,800 370,400 7,000 110,000 $864,200

Street Lighting 15,200 220,000 35,000 $270,200

Department Total $5,404,200 $4,956,400 $509,100 $361,000 $11,942,000 $23,172,700

Division
Total

 Public Works Department 
Budget Summary

All
Divisions

Summary By Division Total

Fleet Maintenance
2%

Park & Bldg Maint.
12%

Street Maintenance 
10%

Solid Waste
7%

Transit
7% Parking Maintenance

4%

Street Lighting
1%

Eng.& Administration
57%
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $2,739,081 $3,163,700 $3,216,100 $3,282,300
1003 Salaries, Part Time 513,779 513,200 512,300 531,300
1006 Salaries, Overtime 135,442 124,200 142,200 148,800
1009 Salaries, Redistributed 34,100 27,700 28,600 20,700
1038 Sick Leave Payoff 40,580 43,700 47,600 47,600
1040 Vacation Payoff 40,070 41,800 41,200 41,200
1042 Comp Time Payoffs 800 500
1053 Holiday Allowance 450
1101 Retirement 316,437 499,100 517,500 527,700
1103 P.A.R.S. Retirement 20,562 19,200 19,300 20,000
1201 Workers' Compensation 412,800 366,300 297,200 297,200
1300 Employee Group Insurance 392,000 440,000 440,000 440,000
1318 Medicare Insurance 40,507 45,700 46,300 47,400

Subtotal 4,686,608 5,285,100 5,308,300 5,404,200
Maintenance and Operations

2001 Uniforms and Laundry 25,933 30,800 32,000 32,000
2011 Training, Travel and Dues 12,021 18,700 22,100 20,500
2021 Natural Gas 4,169 4,400 4,600 4,600
2024 Electricity 230,562 241,600 260,100 260,100
2027 Water 124,552 120,100 124,700 124,700
2031 Telephone 18,399 16,900 18,400 18,400
2051 Gas and Lubrications 151,136 210,700 243,600 269,700
2101 Materials and Supplies 572,329 650,800 716,700 716,700
2150 Rents and Leases 402,796 426,500 437,400 437,400
2170 General Insurance 316,800 337,500 329,500 242,200
2201 Repairs and Maint. Auto. 142,257 148,600 151,600 151,600
2222 Repairs and Maint. Other 159,772 138,800 162,300 162,300
2281 Printing 24,334 48,600 44,500 44,500
2302 Legal Advertising 1,000 1,000 1,000
2401 Contractual Services 2,248,938 2,178,100 2,251,300 2,223,300
2432 Postage 3,265 4,700 5,200 5,200
2508 Vehicle Cost Redistribution (13,762) (26,000) (26,000) (26,000)
2804 Costs Redistributed 252,000 248,500 268,200 268,200

Depreciation 159,804
Subtotal 4,835,305 4,800,300 5,047,200 4,956,400

 Public Works Department 
Budget Detail

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Capital Outlay
5305 Improvements Other Than Bldgs 70,000 15,000
5408 Office Furniture & Equipment 7,088 3,000 3,600 3,600
5510 Automotive Equipment (10,569) 87,000 87,000
5622 Other Equipment 87,000 21,000 460,500 418,500

  Subtotal 83,519 94,000 566,100 509,100

Special Programs
Special Programs 226,604 358,000 261,000 361,000

Subtotal 226,604 358,000 261,000 361,000
Capital Improvements

Capital Improvement Projects 3,357,136 6,358,057 6,210,000 11,942,000

Subtotal 3,358,166 6,358,057 6,210,000 11,942,000

Grand Total $13,190,202 $16,895,457 $17,392,600 $23,172,700

 Public Works Department 
Budget Detail (Con't)

All
Divisions
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Director of Public Works/City Eng. 1 1 1 $144,500 $148,900 $151,000
Assistant City Engineer 1 1 1 119,300 122,900 124,700
Deputy Director Public Works 1 1 1 105,300 108,500 110,100
Parks & Buildings Manager 1 1 1 105,300 108,500 110,100
Project Director 1 1 1 105,300 108,500 110,100
Associate Civil Engineer 1 1 1 95,700 98,500 100,000
Senior Administrative Analyst 1 80,100
Administrative Analyst 1 1 54,900 55,700
Project Manager 1 1 1 80,100 82,500 83,700
Project Coordinator 1 1 1 71,100 75,000 76,100
Administrative Secretary 1 1 1 53,600 45,200 45,800
Senior Clerk 1 39,200
Typist Clerk 1 1 38,400 39,000
Administrative Clerk 1 1 1 47,100 48,100 48,800
Equipment Mechanics 2 3 3 117,400 161,700 164,000
Maintenance Workers 1 2 2 31,800 77,900 79,000
Maint Lead Workers 6 6 6 361,200 372,200 377,600
Maintenance Workers II 4 3 3 193,200 155,000 157,200
Maintenance Workers I 15 13 13 591,900 526,600 534,200
Parks Gardeners 6 6 6 298,700 309,900 314,400
Equipment Operator 2 2 2 98,500 94,400 95,800
Motor Sweeper Operators 2 2 2 107,100 110,300 111,900
Senior Fleet Maint Supervisor 1 1 1 69,400 78,600 79,800
Maintenance Supervisor 1 1 1 66,200 71,400 72,500
Traffic Maintenance Tech. 1 1 1 53,600 55,200 56,000
Custodian 1 1 30,400 30,800
Lead Bus Driver 1 1 53,600 56,000
Bus Drivers 2 3 2 70,500 128,600 94,000
Medical Coverage Waiver 4,000 4,000 4,000

          TOTAL 56 56 56 $3,163,700 $3,216,100 $3,282,300

 Public Works Department 
Position Summary

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $654,865 $716,700 $731,600 $742,200
1006 Salaries, Overtime 5,681 6,100 6,400 11,400
1009 Salaries, Redistributed (49,200) (50,900) (60,700) (60,700)
1038 Sick Leave Payoff 11,700 10,500 10,300 10,300
1040 Vacation Payoff 18,300 18,300 12,900 12,900
1101 Retirement 74,879 113,900 118,300 119,900
1201 Workers' Compensation 6,100 5,700 7,100 7,100
1300 Employee Group Insurance 56,000 64,000 64,000 64,000
1318 Medicare Insurance 8,301 9,300 9,500 9,600

Subtotal 786,625 893,600 899,400 916,700

Maintenance and Operations
2011 Training, Travel and Dues 6,584 12,300 15,100 13,500
2021 Natural Gas 1,108 1,100 1,200 1,200
2024 Electricity 5,332 4,800 6,000 6,000
2027 Water 1,645 2,100 1,700 1,700
2031 Telephone 17,079 15,000 17,100 17,100
2051 Gas and Lubrications 1,460 1,500 1,500 1,900
2101 Materials and Supplies 10,846 9,600 9,900 9,900
2150 Rents and Leases 6,600 6,600 6,600 6,600
2170 General Insurance 9,600 8,300 9,100 9,100
2222 Repairs and Maint. Other 843 1,000 1,000 1,000
2281 Printing 1,134 4,500 4,500 4,500
2302 Legal Advertising 1,000 1,000 1,000
2401 Contractual Services 21,020 27,200 27,200 27,200

Subtotal 83,251 95,000 101,900 100,700
Capital Outlay

5408 (R) Personal Computer - - 1,900 1,900

  Subtotal 1,430 0 1,900 1,900

Engineering & Administration  Division

(Prior Years' Capital Outlay 
shown in Total Only)

Public Works
General Fund/3101
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Special Programs
8095 AQMD Grant Funds 375
8322 Laguna Cyn Flood Study 5,966

Subtotal 6,341 0 0 0
Capital Improvements

Capital Improvement Projects 2,580,988 6,208,057 6,210,000 11,942,000 *

Subtotal 2,580,988 6,208,057 6,210,000 11,942,000

Grand Total $3,458,635 $7,196,657 $7,213,200 $12,961,300

Engineering & Administration  Division  (Con't.)

*  Represents  twenty one individual projects funded from a variety of sources . See Capital Improvement Project  Summary  (page 171).        

Public Works
General Fund/3101
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Director of Public Works/City Eng. 1 1 1 144,500 $148,900 $151,000
Asst. City Engineer 1 1 1 119,300 122,900 124,700
Project Director 1 1 1 105,300 108,500 110,100
Associate Civil Engineer 1 1 1 95,700 98,500 100,000
Project Manager 1 1 1 80,100 82,500 83,700
Project Coordinator 1 1 1 71,100 75,000 76,100
Administrative Clerk 1 1 1 47,100 48,100 48,800
Administrative Secretary 1 1 1 53,600 45,200 45,800
Medical Coverage Waiver 2,000 2,000

          TOTAL 8 8 8 $716,700 $731,600 $742,200

Engineering & Administration Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages

1001 Salaries, Full Time $104,976 $160,700 $163,700 $166,000
1003 Salaries, Part Time 37,653
1006 Salaries, Overtime 9,930 10,000 10,300 10,500
1038 Sick Leave Payoff 1,700 2,300 2,600 2,600
1040 Vacation Payoff 900 1,300 2,700 2,700
1101 Retirement 12,014 25,300 26,300 26,600
1103 P.A.R.S. Retirement 618
1201 Workers' Compensation 1,300 1,300 1,700 1,700
1300 Employee Group Insurance 21,000 24,000 24,000 24,000
1318 Medicare Insurance 1,865 2,500 2,500 2,600

Subtotal 191,955 227,400 233,800 236,700

Maintenance and Operations
2001 Uniforms and Laundry 2,108 2,600 2,600 2,600
2011 Training, Travel and Dues 1,805 1,000 1,000 1,000
2021 Natural Gas 1,390 1,500 1,500 1,500
2024 Electricity 10,020 10,300 11,000 11,000
2051 Gas and Lubrications 1,604 7,700 2,000 2,500
2101 Materials and Supplies 17,605 12,500 15,000 15,000
2170 General Insurance 2,200 2,000 2,300 2,300
2201 Repairs and Maint. Auto. 60,796 72,000 75,000 75,000
2222 Repairs and Maint. Other 25,290 4,500 10,000 10,000
2281 Printing 760 300 300 300
2401 Contractual Services 4,075 2,400 3,700 3,700
2508 Vehicle Cost Redistribution (13,762) (26,000) (26,000) (26,000)

Subtotal 113,892 90,800 98,400 98,900
Capital Outlay

5622 (R) Portable Hydraulic Lift - - 98,000 98,000
5622 (R) Four Tool Boxes 24,000 24,000

  Subtotal 0 21,000 122,000 122,000

Grand Total $305,846 $339,200 $454,200 $457,600

Fleet Maintenance Division

(Prior Years' Capital Outlay 
shown in Total Only)

Public Works
General Fund/3102
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Equipment Mechanics 2 3 3 $117,400 $161,700 $164,000
Maintenance Worker I 1 41,300
Medical Coverage Waiver 2,000 2,000 2,000

          TOTAL 3 3 3 $160,700 $163,700 $166,000

Fleet Maintenance Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $924,149 $1,000,100 $1,023,700 $1,038,500
1003 Salaries, Part Time 18,776 29,700 30,600 30,600
1006 Salaries, Overtime 29,149 24,900 25,800 26,100
1009 Salaries, Redistributed (23,100) (23,800) (24,500) (24,500)
1038 Sick Leave Payoff 11,800 13,600 11,800 11,800
1040 Vacation Payoff 11,800 11,300 11,700 11,700
1042 Comp Time Payoffs 500 500
1053 Holiday Allowance 450
1101 Retirement 106,267 155,000 162,000 164,000
1103 P.A.R.S. Retirement 708 1,100 1,200 1,200
1201 Workers' Compensation 87,100 75,000 55,700 55,700
1300 Employee Group Insurance 147,000 160,000 160,000 160,000
1318 Medicare Insurance 10,194 9,700 9,900 10,000

Subtotal 1,324,792 1,457,100 1,467,900 1,485,100

Maintenance and Operations
2001 Uniforms and Laundry 13,082 10,300 10,500 10,500
2011 Training, Travel and Dues 819 1,600 1,600 1,600
2021 Natural Gas 1,292 1,400 1,500 1,500
2024 Electricity 31,236 31,000 34,000 34,000
2027 Water 105,652 105,100 105,700 105,700
2051 Gas and Lubrications 36,606 44,400 50,000 62,400
2101 Materials and Supplies 186,331 177,300 183,300 183,300
2150 Rents and Leases 158,821 166,300 175,000 175,000
2170 General Insurance 96,200 91,600 77,500 62,500
2222 Repairs and Maint. Other 97,450 95,200 113,700 113,700
2281 Printing 348 300 300 300
2401 Contractual Services 353,922 316,800 313,300 318,300

Subtotal 1,081,759 1,041,300 1,066,400 1,068,800

Capital Outlay
5622 (R) Corporation Yard Equipment 200,000 200,000
5622 (A) Gum Removal Machine - - 13,000
5622 (R) Steam Pressure Washer - - 45,000 45,000
5510 (A) Utility Tractor & Trailer - - 27,000 27,000
5622 (A) Sod Cutter - - 6,000
5305 (R) Council Chambers HVAC - - 15,000

  Subtotal 0 70,000 306,000 272,000
Grand Total $2,406,551 $2,568,400 $2,840,300 $2,825,900

Park & Building Maintenance Division
Public Works

General Fund/3104

(Prior Years' Capital Outlay 
shown in Total Only)
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Parks & Buildings Manager 1 1 1 $105,300 $108,500 $110,100
Maint. Lead Workers 2 2 2 120,500 124,100 125,900
Parks Gardeners 6 6 6 298,700 309,900 314,400
Maintenance Workers II 2 2 2 95,900 101,200 102,600
Maintenance Workers I 9 9 9 347,900 349,600 354,700
Custodian 1 1 30,400 30,800
Maintenance Workers 1 31,800

          TOTAL 21 21 21 $1,000,100 $1,023,700 $1,038,500

Park & Building Maintenance Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $657,106 $809,500 $821,900 $833,900
1003 Salaries, Part Time 70,241 85,000 74,200 74,200
1006 Salaries, Overtime 37,630 37,100 43,300 43,900
1009 Salaries, Redistributed (52,000) (53,600) (56,700) (56,700)
1038 Sick Leave Payoff 6,400 6,200 5,600 5,600
1040 Vacation Payoff 6,800 7,200 9,400 9,400
1042 Comp Time Payoffs 300
1101 Retirement 77,006 128,900 133,700 135,600
1103 P.A.R.S. Retirement 2,772 3,200 2,800 2,800
1201 Workers' Compensation 130,800 132,600 131,600 131,600
1300 Employee Group Insurance 105,000 120,000 120,000 120,000
1318 Medicare Insurance 8,722 11,800 11,800 12,000

Subtotal 1,050,777 1,287,900 1,297,600 1,312,300
Maintenance and Operations

2001 Uniforms and Laundry 5,830 8,100 8,100 8,100
2011 Training, Travel and Dues 982 1,300 1,400 1,400
2027 Water 9,588 7,200 9,600 9,600
2051 Gas and Lubrications 33,703 45,500 51,700 64,500
2101 Materials and Supplies 275,086 285,400 345,400 345,400
2150 Rents and Leases 203,574 207,300 206,900 206,900
2170 General Insurance 192,400 219,700 223,900 151,600
2201 Repairs and Maint. Auto. 2,211
2222 Repairs and Maint. Other 14,748 14,000 14,000 14,000
2281 Printing 627 900 900 900
2401 Contractual Services 286,568 187,400 209,100 201,000
2804 Costs Redistributed

Subtotal 1,025,317 976,800 1,071,000 1,003,400
Capital Outlay

5408 (R) Personal Computer - - 1,700 1,700
5622 (R) Forklift - - 32,000 32,000
5622 (R) Pavement Milling Machine - - 6,500 6,500
5622 (A) Petrol-Driven Drill Breaker - - 6,000 6,000
5622 (A) Message Board and Trailer - - 23,000

  Subtotal 4,228 0 69,200 46,200

Street Maintenance  Division

(Prior Years' Capital Outlay 
shown in Total Only)

Public Works
General Fund/3106
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Special Programs
8620 Rehab of Street Sweeper 100,000

Subtotal 0 100,000 0 0
Grand Total $2,080,322 $2,364,700 $2,437,800 $2,361,900

Street Maintenance  Division (Con't.)
Public Works

General Fund/3106
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Deputy Director Public Works 1 1 1 $105,300 $108,500 $110,100
Maintenance Lead Workers 4 4 4 240,700 248,100 251,700
Maintenance Workers II 2 1 1 97,300 53,800 54,600
Maintenance Workers I 3 2 2 119,400 90,500 91,800
Maintenance Workers 2 2 77,900 79,000
Equipment Operator 2 2 2 98,500 94,400 95,800
Motor Sweeper Operators 2 2 2 107,100 110,300 111,900
Senior Clerk 1 39,200
Typist Clerk 1 1 38,400 39,000
Medical Coverage Waiver 2,000

          TOTAL 15 15 15 $809,500 $821,900 $833,900

Street Maintenance Division Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $77,796 $80,100 $54,900 $55,700
1006 Salaries, Overtime 505
1009 Salaries, Redistributed (6,000) (5,800) 5,800 5,800
1038 Sick Leave Payoff 1,100 400 300 300
1040 Vacation Payoff 500 500 500 500
1101 Retirement 8,999 12,700 8,900 9,000
1201 Workers' Compensation 500 600 700 700
1300 Employee Group Insurance 7,000 8,000 8,000 8,000
1318 Medicare Insurance 1,103 1,200 800 800

Subtotal 91,503 97,700 79,900 80,800

Maintenance and Operations

2011 Training, Travel and Dues 407 400 600 600
2031 Telephone 628 700 600 600
2101 Materials and Supplies 929 1,300 1,300 1,300
2170 General Insurance 1,000 900 1,000 1,000
2201 Repairs and Maint. Auto. 412
2281 Printing 803 5,000 5,000 5,000
2401 Contractual Services 1,501,510 1,547,200 1,583,900 1,583,900
2432 Postage 3,265 1,500 2,000 2,000
2804 Cost Redistributed 11,500 11,300 13,000 13,000

Subtotal 1,520,455 1,568,300 1,607,400 1,607,400
Capital Outlay

5408 Office Furniture and Equipment 1,430
  Subtotal 1,430 0 0 0

Special Programs
8105 Recycling Grant Programs 6,000 6,000 6,000
8117 Used Oil Recycling 7,000 7,000 7,000

Subtotal 0 13,000 13,000 13,000

Grand Total $1,613,388 $1,679,000 $1,700,300 $1,701,200

Solid Waste Division Public Works
General Fund/3201
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Sr. Administrative Analyst 1 $80,100
Administrative Analyst 1 1 $54,900 $55,700

          TOTAL 1 1 1 $80,100 $54,900 $55,700

Solid Waste Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $170,796 $232,900 $248,400 $271,600
1003 Salaries, Part Time 360,284 372,600 380,900 399,900
1006 Salaries, Overtime 46,280 37,900 48,200 48,500
1009 Salaries, Redistributed 52,900 54,600 53,900 49,100
1038 Sick Leave Payoff 3,680 2,100 4,200 4,200
1040 Vacation Payoff (730) (100)
1101 Retirement 19,900 37,200 40,400 44,300
1103 P.A.R.S. Retirement 15,436 13,900 14,300 15,000
1201 Workers' Compensation 184,900 148,800 97,600 97,600
1300 Employee Group Insurance 35,000 40,000 40,000 40,000
1318 Medicare Insurance 8,672 9,300 9,800 10,400

Subtotal 897,117 949,200 937,700 980,600
Maintenance and Operations

2001 Uniforms and Laundry 3,593 8,200 9,200 9,200
2011 Training, Travel and Dues 1,323 1,100 1,400 1,400
2021 Natural Gas 378 400 400 400
2024 Electricity 5,395 5,500 6,000 6,000
2031 Telephone 179 200 200 200
2051 Gas and Lubrications 75,020 108,700 134,500 134,500
2101 Materials and Supplies 33,599 30,200 27,300 27,300
2150 Rents and Leases 21,501 34,000 34,000 34,000
2170 General Insurance 11,400 11,400 11,800 11,800
2201 Repairs and Maint. Auto. 78,833 74,500 74,500 74,500
2222 Repairs and Maint. Other 6,011 7,100 6,600 6,600
2281 Printing 16,707 17,600 21,000 21,000
2401 Contractual Services 11,364 37,400 58,900 34,000
2804 Costs Redistributed 122,900 121,200 125,900 125,900

Depreciation 159,804
Subtotal 548,009 457,500 511,700 486,800

Capital Outlay
5510 Rehab of Two Trolleys 60,000 60,000

  Subtotal (10,569) 0 60,000 60,000
Special Programs

8095 AQMD Grant Funds 1,000
8108 Transit Evening Services 15,160 20,000 20,000 20,000
8304 Paratransit Costs 90,709 79,000 83,000 83,000
8704 OCTA Planning Grant 100,000

  Subtotal 105,869 100,000 103,000 203,000
Grand Total $1,540,426 $1,506,700 $1,612,400 $1,730,400

Transit Division Public Works
Transit Fund/3401,3402,3403 & 3404

(Prior Years' Capital Outlay shown 
in Total Only)
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Sr. Fleet Maint. Supervisor 1 1 1 $69,400 $78,600 $79,800
Lead Bus Driver 1 1 53,600 56,000
Bus Drivers 2 3 2 70,500 128,600 94,000
Maintenance Worker I 1 1 1 39,400 41,200 41,800

          TOTAL 5 5 5 $232,900 $248,400 $271,600

Transit Division Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $149,393 $163,700 $171,900 $174,400
1003 Salaries, Part Time 26,826 25,900 26,600 26,600
1006 Salaries, Overtime 6,268 8,200 8,200 8,400
1009 Salaries, Redistributed 97,000 92,300 95,600 92,500
1038 Sick Leave Payoff 4,200 8,600 12,800 12,800
1040 Vacation Payoff 2,500 3,300 4,000 4,000
1101 Retirement 17,373 26,100 27,900 28,300
1103 P.A.R.S. Retirement 1,029 1,000 1,000 1,000
1201 Workers' Compensation 2,100 2,300 2,800 2,800
1300 Employee Group Insurance 21,000 24,000 24,000 24,000
1318 Medicare Insurance 1,650 1,900 2,000 2,000

Subtotal 329,339 357,300 376,800 376,800
Maintenance and Operations

2001 Uniforms and Laundry 1,319 1,600 1,600 1,600
2011 Training, Travel and Dues 100 1,000 1,000 1,000
2024 Electricity 2,759 2,000 3,100 3,100
2027 Water 7,668 5,700 7,700 7,700
2031 Telephone 512 1,000 500 500
2051 Gas and Lubrications 2,742 2,900 3,900 3,900
2101 Materials and Supplies 47,933 131,500 131,500 131,500
2150 Rents and Leases 12,300 12,300 14,900 14,900
2170 General Insurance 4,000 3,600 3,900 3,900
2201 Repairs and Maint. Auto. 2,100 2,100 2,100
2222 Repairs and Maint. Other 15,325 15,000 15,000 15,000
2281 Printing 3,955 20,000 12,500 12,500
2401 Contractual Services 70,480 44,700 40,200 40,200
2432 Postage 3,200 3,200 3,200
2804 Costs Redistributed 117,600 116,000 129,300 129,300

Subtotal 286,694 362,600 370,400 370,400
Capital Outlay

5408 (R) Change Machine 7,000 7,000

  Subtotal 87,000 3,000 7,000 7,000
Special Programs

8305 Festival Tram Fares 110,000 110,000 110,000 110,000
8306 Parking Study 4,395

  Subtotal 114,395 110,000 110,000 110,000
Grand Total $817,428 $832,900 $864,200 $864,200

Parking Facilities Maintenance Division

(Prior Years' Capital Outlay 
shown in Total Only)

Public Works
Parking Authority Fund/3501
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Maintenance Supervisor 1 1 1 $66,200 $71,400 $72,500
Traffic Maint Technician 1 1 1 $53,600 55,200 56,000
Maintenance Worker I 1 1 1 43,900 45,300 45,900

          TOTAL 3 3 3 $163,700 $171,900 $174,400

Parking Facilities Maintenance Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1009 Salaries, Redistributed $14,500 $14,900 $15,200 $15,200

Subtotal 14,500 14,900 15,200 15,200

Maintenance and Operations
2024 Electricity 175,819 188,000 200,000 200,000
2101 Materials and Supplies 3,000 3,000 3,000
2222 Repairs and Maint. Other 110 2,000 2,000 2,000
2401 Contractual Services 15,000 15,000 15,000

Subtotal 175,929 208,000 220,000 220,000

Special Programs
8621 Holiday Lighting Program 35,000 35,000 35,000

  Subtotal 0 35,000 35,000 35,000

Capital Improvements
Capital Improvements 777,178 150,000

  Subtotal 777,178 150,000 0 0

Grand Total $967,607 $407,900 $270,200 $270,200

Street Lighting Division Public Works
Street Lighting Fund/3601
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The Water Quality Department is organized into two divisions: Wastewater and 
Water Quality.  There are 15 full-time employees in the Department.  The 
following are descriptions of services provided by division: 
 
Wastewater - The Wastewater Division is responsible for maintaining 95 miles of 
sewer lines, 28 lift stations, the four-mile North Coast Interceptor that transmits 
sewage to the regional treatment plant and 17 Urban Runoff Diversion Units.  Key 
functions include maintaining the sewer system, moving forward an aggressive 
capital improvement program to reduce sewer spills, securing grants and low-
interest funding, coordinating with the South Orange County Wastewater 
Authority and complying with mandates from the Environmental Protection Agency 
and the Regional Water Quality Control Board. 
 
The division has 13 staff allocated to it for FY 2005-06.  This includes 11 full-time 
positions, including 10 crewmembers, a project manager, the Director of Water 
Quality and a secretarial position that is allocated to both divisions in the 
department.   
 
Water Quality - The Water Quality Division was formed to implement the water 
quality permit approved by the San Diego Regional Water Quality Control Board in 
2002.  The permit identifies tasks which cities and counties must complete to 
comply with the permit and reduce water pollution.  This division consists of two 
full-time employees responsible for coordinating permit compliance with other city 
departments, businesses, residents, contractors and the County.  In order to carry 
out these responsibilities, the division will provide education to the community on 
activities to reduce water pollution, encourage participation, and take enforcement 
actions when necessary.   
 
 
 
 
 

Water Quality Department 
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Major Initiatives: 
• Expedite improvements to the sewer system to reduce sewer spills. 
• Implement installation of urban water diversion units to augment source 

based pollution prevention. 
• Implement a program to mitigate sewer spills caused by roots from private 

sewer laterals. 
• Implement programs to reduce water pollution and meet the new water 

quality regulations. 
• Acquire loan and grant funding to support the Wastewater System 

Improvements. 
 
The chart below shows the budget structure of the Water Quality Department.  
The numbers below each division indicate the pages that follow in which a more 
detailed budget can be found: 

Water Quality Department 

Water Quality 

p. 117 

Wastewater 

p. 119 

0038321



MAJOR CATEGORY OF EXPENDITURE
Salaries Maint. & Capital Special Capital 

Division & Wages Operations Outlay Programs Projects

Water Quality $212,600 $23,200 $263,300 $499,100

Wastewater 1,219,000 3,322,800 $25,000 14,300 $1,075,000 $5,656,100

Department Total $1,431,600 $3,346,000 $25,000 $277,600 $1,075,000 $6,155,200

Division
Total

 Water Quality  Department 
Budget Summary

All
Divisions

Summary By Division Total

Water Quality 
8%

Wastewater 
92%
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $803,118 $900,500 $956,100 $970,000
1003 Salaries, Part Time 49,818 56,000 46,100 46,100
1006 Salaries, Overtime 58,577 64,800 66,600 67,600
1009 Salaries, Redistributed 10,600 11,300 12,100 (2,600)
1038 Sick Leave Payoff 8,300 16,100 15,400 15,400
1040 Vacation Payoff 11,100 14,300 15,100 15,100
1042 Comp Time Payoffs 200
1059 Residency Incentive 13,097
1101 Retirement 92,969 142,400 153,900 156,200
1103 P.A.R.S. Retirement 1,960 2,100 1,700 1,700
1201 Workers' Compensation 39,100 36,800 26,000 26,000
1300 Employee Group Insurance 105,000 120,800 123,200 123,200
1318 Medicare Insurance 10,950 12,500 12,600 12,900

Subtotal 1,204,788 1,377,600 1,428,800 1,431,600
Maintenance and Operations

2001 Uniforms and Laundry 5,387 7,100 7,100 7,100
2011 Training, Travel and Dues 6,904 10,700 11,600 11,600
2021 Natural Gas 1,844 1,900 1,900 1,900
2024 Electricity 128,939 117,000 168,700 168,700
2027 Water 28,255 23,200 28,300 28,300
2031 Telephone 22,582 15,600 15,400 15,400
2051 Gas and Lubrications 16,706 11,800 11,900 12,000
2101 Materials and Supplies 112,996 113,000 54,200 54,200
2150 Rents and Leases 95,164 116,900 116,900 116,900
2160 Lease Payments-Debt Service 581,168 610,000 610,000 610,000
2170 General Insurance 120,200 115,500 100,100 100,100
2201 Repairs and Maint. Auto. 19,745 21,400 21,500 21,500
2222 Repairs and Maint. Other 246,033 119,300 124,300 124,300
2281 Printing 4,690 2,500 2,500 2,500
2401 Contractual Services 256,149 62,700 53,500 53,500
2402 Contractual SOCWA Operation 1,166,100 1,290,000 1,390,000 1,390,000
2432 Postage 4,966 9,500 9,500 9,500
2521 Interest 343,000 450,000 450,000
2522 Loan Administration Fees 12,000 12,000 12,000
2804 Costs Redistributed 142,300 140,400 156,500 156,500

Subtotal 2,960,125 3,143,500 3,345,900 3,346,000

 Water Quality Department 
Budget Detail

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Capital Outlay
5622 Other Equipment 30,000 25,000 25,000

  Subtotal 0 30,000 25,000 25,000

Special Programs
Special Programs 380,949 291,600 277,600 277,600

Subtotal 380,949 291,600 277,600 277,600
Capital Improvements

Capital Improvement Projects 1,279,285 5,278,000 975,000 1,075,000

Subtotal 1,279,285 5,278,000 975,000 1,075,000

Grand Total $5,825,148 $10,120,700 $6,052,300 $6,155,200

 Water Quality Department 
Budget Detail (Con't)

All
Divisions
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Water Quality Director 1 1 1 $144,600 $148,900 $151,000
Project Manager 1 1 1 80,100 82,600 83,800
Principal Water Quality Analyst 1 1 85,100 86,400
Sr. Water Quality Analyst 1 80,100
Environmental Specialist 1 1 1 53,600 57,600 58,500
Administrative Secretary 1 1 1 53,600 55,200 56,000
Sr. Sewer Services Supervisor 1 1 1 72,800 78,600 79,700
Maintenance Lead Workers 1 1 1 50,600 54,700 55,500
Maintenance Supervisor 1 1 1 66,200 71,500 72,500
Maintenance Workers II 3 3 4 130,600 138,300 185,500
Maintenance Workers I 4 4 3 159,300 174,600 132,000
Housing Assistance Program 9,000 9,000 9,100

          TOTAL 15 15 15 $900,500 $956,100 $970,000

 Water Quality Department 
Position Summary

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $129,792 $133,700 $142,700 $144,900
1006 Salaries, Overtime 4,881 5,000 5,000 5,100
1009 Salaries, Redistributed 12,400 13,400 13,800 13,800
1038 Sick Leave Payoff 1,400 3,300 3,700 3,700
1040 Vacation Payoff 1,000 2,000 1,900 1,900
1042 Comp Time Payoffs 200
1101 Retirement 15,013 21,300 23,100 23,500
1201 Workers' Compensation 1,100 1,100 1,500 1,500
1300 Employee Group Insurance 14,000 16,000 16,000 16,000
1318 Medicare Insurance 1,953 2,000 2,100 2,200

Subtotal 181,739 197,800 209,800 212,600
Maintenance and Operations

2011 Training, Travel and Dues 888 1,000 1,000 1,000
2031 Telephone 1,651 2,000 2,000 2,000
2051 Gas and Lubrications 300 300 400
2101 Materials and Supplies 276 1,000 1,200 1,200
2150 Rents and Leases 2,300 9,300 9,300 9,300
2170 General Insurance 2,000 2,600 2,100 2,100
2201 Repairs and Maint. Auto. 36 400 400 400
2222 Repairs and Maint. Other 85 300 300 300
2281 Printing 477 500 500 500
2401 Contractual Services 1,677 2,000 2,000 2,000
2432 Postage 3,033 4,000 4,000 4,000

Subtotal 12,424 23,400 23,100 23,200
Special Programs

8002 Aliso Creek Study 35,000 57,000 20,000 20,000
8103 Treasure Island Marine Plan 58,839 97,000 97,000 97,000
8303 Public Education 4,527 15,000 15,000 15,000
8314 Heisler Park Study 30,000 45,000 45,000
8533 NPDES Storm Water Permit 75,547 83,300 83,300 83,300
8534 Ocean Bacteria Evaluation 9,422
8543 Laguna Creek Restoration 2,154 3,000 3,000

Subtotal 185,489 282,300 263,300 263,300
Capital Improvements

9029 Nuisance Water Diversion Project 193
Subtotal 193 0 0 0

Grand Total $379,845 $503,500 $496,200 $499,100

Water Quality Division Water Quality
General Fund/3303
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Principal Water Quality Analyst 1 1 $85,100 $86,400
Sr. Water Quality Analyst 1 $80,100
Environmental Specialist 1 1 1 53,600 57,600 58,500

          TOTAL 2 2 2 $133,700 $142,700 $144,900

Water Quality Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $673,326 $766,800 $813,400 $825,100
1003 Salaries, Part Time 49,818 56,000 46,100 46,100
1006 Salaries, Overtime 53,696 59,800 61,600 62,500
1009 Salaries, Redistributed (1,800) (2,100) (1,700) (16,400)
1038 Sick Leave Payoff 6,900 12,800 11,700 11,700
1040 Vacation Payoff 10,100 12,300 13,200 13,200
1059 Residency Incentive 13,097
1101 Retirement 77,956 121,100 130,800 132,700
1103 P.A.R.S. Retirement 1,960 2,100 1,700 1,700
1201 Workers' Compensation 38,000 35,700 24,500 24,500
1300 Employee Group Insurance 91,000 104,800 107,200 107,200
1318 Medicare Insurance 8,997 10,500 10,500 10,700

Subtotal 1,023,049 1,179,800 1,219,000 1,219,000
Maintenance and Operations
2001 Uniforms and Laundry 5,387 7,100 7,100 7,100
2011 Training, Travel and Dues 6,016 9,700 10,600 10,600
2021 Natural Gas 1,844 1,900 1,900 1,900
2024 Electricity 128,939 117,000 168,700 168,700
2027 Water 28,255 23,200 28,300 28,300
2031 Telephone 20,930 13,600 13,400 13,400
2051 Gas and Lubrications 16,706 11,500 11,600 11,600
2101 Materials and Supplies 112,721 112,000 53,000 53,000
2150 Rents and Leases 92,864 107,600 107,600 107,600
2160 Lease Payments-Debt Service 581,168 610,000 610,000 610,000
2170 General Insurance 118,200 112,900 98,000 98,000
2201 Repairs and Maint. Auto. 19,708 21,000 21,100 21,100
2222 Repairs and Maint. Other 245,948 119,000 124,000 124,000
2281 Printing 4,213 2,000 2,000 2,000
2401 Contractual Services 254,471 60,700 51,500 51,500
2402 Contractual SOCWA Operation 1,166,100 1,290,000 1,390,000 1,390,000
2432 Postage 1,933 5,500 5,500 5,500
2521 Bond Interest 343,000 450,000 450,000
2522 Loan Administration Fees 12,000 12,000 12,000
2804 Costs Redistributed 142,300 140,400 156,500 156,500

Subtotal 2,947,702 3,120,100 3,322,800 3,322,800

Wastewater Division Water Quality
Wastewater Fund/3301 & 3302
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Capital Outlay
5622 (A) Emergency Response Trailer 25,000 25,000

  Subtotal 0 30,000 25,000 25,000

Special Programs
8206 Wastewater Grease Control Prog. 6,840 9,300 9,300 9,300
8208 Computerized Maint Mgmt System 5,000 5,000
8323 Sewer Rate Study 19,842
8324 Sewer Alarm Monitoring System 154,151
8402 Alarm System Computer Equipment 11,922
8404 Environmental Review Documents 2,705

Subtotal 195,460 9,300 14,300 14,300
Capital Improvements

Capital Improvement Projects 1,279,092 5,278,000 975,000 1,075,000 *
Subtotal 1,279,092 5,278,000 975,000 1,075,000

Grand Total $5,445,303 $9,617,200 $5,556,100 $5,656,100

Wastewater Division (Con't)

*Represents  eight  projects funded from the  Wastewater Fund . See  Water Quality Department Capital Improvement Project Section (p. 209) 
for project  descriptions.

Water Quality
Wastewater Fund/3301 & 3302

(Prior Years' Capital Outlay 
shown in Total Only)

City of Laguna Beach 120

0038329



Adopted Dept. Adopted Adopted Department Adopted
        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Water Quality Director 1 1 1 $144,600 $148,900 $151,000
Project Manager 1 1 1 80,100 82,600 83,800
Administrative Secretary 1 1 1 53,600 55,200 56,000
Sr. Sewer Services Supervisor 1 1 1 72,800 78,600 79,700
Maintenance Supervisor 1 1 1 66,200 71,500 72,500
Maintenance Lead Worker 1 1 1 50,600 54,700 55,500
Maintenance Workers II 3 3 4 130,600 138,300 185,500
Maintenance Workers I 4 4 3 159,300 174,600 132,000
Housing Assistance Program 9,000 9,000 9,100

          TOTAL 13 13 13 $766,800 $813,400 $825,100

SalariesNo. of Positions

Wastewater Division Position Summary
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The Community Development Department is organized into the following four 
divisions: Administration, Zoning, Building and Planning.  A description of services 
provided by each division is as follows: 
 
Administrative Division – The Administrative Division consists of the Director of 
Community Development and an Administrative Secretary.  The Director is 
responsible for the overall operation of the Department, including the Department 
work priorities, budget, personnel and project scheduling. The Director also 
supervises the Senior Code Enforcement Officer.   
 
Zoning Division – This Division is managed by the City's Zoning Administrator and 
principally engages in zoning plan check functions and provides staff support to the 
Design Review Board. The Zoning Division is responsible for the administration of the 
Zoning Code, including enforcement of City Zoning Regulations.  The Zoning Division 
staff is also involved in the processing of certificates of use and real property 
reports. This division is financially self-sustaining with zoning review fees covering 
the operational expenses of the division. The Zoning Division also provides staff 
support for the Heritage Committee. 
 
On January 17, 2006, the City Council adopted improvements to the design review 
process based on recommendations from the Design Review Task Force (the Task 
Force was charged with the task of finding ways to improve the process and make it 
less contentious). As a result of the adopted improvements, a phased implementation 
program was adopted by City Council and includes additional staff for Fiscal Year  
2006-07 (Associate Planner and Typist Clerk), so that staff reports for certain 
projects can be prepared and forwarded to the Design Review Board for 
consideration. During this fiscal year staff reports will be prepared for projects that 
are: 1) new construction of 4,500 square feet or larger; 2) projects requiring new 
variances; or 3) remodels proposing one or more additional stories.  
 
Building Safety Division – The Building Safety Division is managed by the City's 
Building Official.  The Division provides building plan checks (for compliance with the 
Uniform Building Code), issues building permits, conducts all field inspections and 

Community Development Department 
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provides clerical support at the public counter.  This Division is financially self-
sustaining with building permit and plan check fees covering the operational expenses 
of the Division.  In the 2005 calendar year, the Building Safety Division issued 1,619 
permits for a total permit valuation of $67 million. 
 
Planning Division – This Division is managed by the Planning Administrator and is 
responsible for all current and advanced planning projects, such as Conditional Use 
Permits, Subdivisions, Specific Plans and the City General Plan.  The Planning Division 
is also responsible for the City's Historic Preservation Program and the majority of 
the Department's Special Projects.  Current Special Projects that maintain high City 
Council priorities are listed below.  The Planning Division provides staff support to 
the Planning Commission and Open Space Committee. 
 
Major Initiatives:  
• Artist Live/Work Ordinance Amendments. 
• Village Entrance Project EIR. 
• Traffic and Parking Management Plan for Central Business District. 
• General Plan Updates (housing and land use elements).  
• Building Permit Software Upgrade. 
• Design Review Task Force report recommendations implementation. 
 
The chart below shows the budget structure of the Community Development 
Department.  The numbers below each activity indicate the pages that follow in 
which a more detailed budget can be found: 
 
 
 
 
 
 
 
 

Community Development Department 

p. 129 p. 127  p. 131  p.  133 
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MAJOR CATEGORY OF EXPENDITURE
Salaries Maint. & Capital Special Capital 

Division & Wages Operations Outlay Programs Projects

Administration $294,200 $48,000 $1,700 $500 $344,400

Zoning 709,800 37,900 9,500 96,100 $853,300

Building Safety 1,079,300 94,300 17,100 50,000 $1,240,700

Planning 633,400 30,000 3,800 $667,200

Department Total $2,716,700 $210,200 $32,100 $146,600 $0 $3,105,600

Division
Total

 Community Development Department
Budget Summary

All
Divisions

Summary By Division Total

Administration
11%

Zoning
28%

Building Safety
39%

Planning
22%
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $1,566,755 $1,684,500 $1,860,700 $1,887,700
1003 Salaries, Part Time 65,862 80,400 96,100 91,500
1006 Salaries, Overtime 38,684 49,500 66,400 67,300
1038 Sick Leave Payoff 25,800 43,700 42,100 42,100
1040 Vacation Payoff 22,700 42,300 45,500 45,500
1042 Comp Time Payoffs 100
1101 Retirement 180,275 267,800 301,400 305,700
1103 P.A.R.S. Retirement 2,474 3,000 3,600 3,500
1201 Workers' Compensation 53,900 39,700 37,700 37,700
1300 Employee Group Insurance 166,600 192,000 208,000 208,000
1318 Medicare Insurance 21,861 24,500 27,300 27,700

Subtotal 2,145,011 2,427,400 2,688,800 2,716,700
Maintenance and Operations

2011 Training, Travel and Dues 11,832 21,400 28,000 27,000
2024 Electricity 12,048 10,600 13,100 13,100
2027 Water 709 500 700 700
2031 Telephone 8,089 8,400 8,100 8,100
2051 Gas and Lubrications 8,568 7,200 7,700 9,700
2101 Materials and Supplies 23,774 23,800 25,800 25,800
2150 Rents and Leases 20,399 17,800 20,600 20,600
2170 General Insurance 29,100 28,600 29,100 28,000
2201 Repairs and Maint. Auto. 30 1,800 1,800 1,800
2222 Repairs and Maint. Other 925 3,600 4,200 4,200
2281 Printing 5,214 15,300 25,800 25,800
2401 Contractual Services 67,434 31,900 32,400 45,400

Subtotal 188,122 170,900 197,300 210,200
Capital Outlay

5408 Office Furniture & Equipment 15,500 32,100 32,100
  Subtotal 0 15,500 32,100 32,100

Special Programs
Special Programs 82,907 85,500 171,600 146,600

Subtotal 82,907 85,500 171,600 146,600
Capital Improvements

Village Entrance Project 18,104
Subtotal 18,104 0 0 0

Grand Total $2,434,144 $2,699,300 $3,089,800 $3,105,600

 Community Development Department
Budget Detail

All
Divisions
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Dir. of Comm. Development 1 1 1 $131,600 $135,500 $137,500
Building Official 1 1 1 105,300 108,500 110,100
Zoning Administrator 1 1 1 105,300 108,500 110,100
Planning Administrator 1 1 1 105,300 108,500 110,100
Sr.Code Enfor. Officer 1 1 1 66,200 68,200 69,200
Code Enfor. Aide 1 1 1 50,700 54,900 55,700
Principal Planners 2 2 2 172,500 177,700 180,200
Senior Planners 1 2 2 80,100 157,400 159,700
Associate Planner 1 1 1 69,400 75,000 76,100
Assistant Planner 1 1 1 57,200 61,400 62,300
Sr. Plan Checker 1 1 1 95,700 98,500 100,000
Building Inspectors 2 2 2 132,500 136,500 138,500
Sr. Building Inspectors 2 2 2 152,900 157,500 159,800
Administrative Secretaries 2 2 2 107,200 110,400 112,000
Sr. Permit Aide 1 1 51,000 51,700
Permit Aide 1 2 2 50,700 88,600 89,800
Administrative Clerk 1 47,100
Senior Clerks 3 3 3 122,300 119,800 121,500
Typist Clerk 1 1 1 32,500 42,800 43,400

          TOTAL 24 26 26 $1,684,500 $1,860,700 $1,887,700

 Community Development Department
Position Summary

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $179,904 $185,200 $190,700 $193,500
1006 Salaries, Overtime 3,656 5,800 6,000 6,100
1038 Sick Leave Payoff 1,400 12,600 13,700 13,700
1040 Vacation Payoff 1,100 19,800 20,000 20,000
1101 Retirement 20,502 29,400 30,900 31,300
1201 Workers' Compensation 13,200 15,900 10,700 10,700
1300 Employee Group Insurance 14,000 16,000 16,000 16,000
1318 Medicare Insurance 2,578 2,800 2,900 2,900

Subtotal 236,339 287,500 290,900 294,200
Maintenance and Operations

2011 Training, Travel and Dues 3,670 6,300 6,200 6,200
2024 Electricity 12,033 10,600 13,100 13,100
2027 Water 709 500 700 700
2031 Telephone 8,089 8,400 8,100 8,100
2101 Materials and Supplies 2,047 3,400 4,000 4,000
2150 Rents and Leases 6,600 6,600 6,600 6,600
2170 General Insurance 2,600 2,400 2,600 2,600
2222 Repairs and Maint. Other 170 200 500 500
2281 Printing 200 200 200
2401 Contractual Services 5,289 5,500 6,000 6,000

Subtotal 41,207 44,100 48,000 48,000
Capital Outlay

5408 (R) Laptop Computer 1,700 1,700

  Subtotal 0 11,000 1,700 1,700
Special Programs

8015 Heritage Committee 500 500 500 500
Subtotal 500 500 500 500

Grand Total $278,046 $343,100 $341,100 $344,400

Administration Division Community Development
General Fund/4101

(Prior Years' Capital Outlay shown
in Total Only)
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Dir. of Comm. Development 1 1 1 $131,600 $135,500 $137,500
Administrative Secretary 1 1 1 53,600 55,200 56,000

          TOTAL 2 2 2 $185,200 $190,700 $193,500

Administration Division Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $310,734 $336,800 $468,600 $475,400
1003 Salaries, Part Time 41,807 49,000 52,600 52,600
1006 Salaries, Overtime 11,542 11,100 17,900 18,100
1038 Sick Leave Payoff 6,300 9,400 9,000 9,000
1040 Vacation Payoff 3,100 4,500 5,900 5,900
1042 Comp Time Payoffs 100
1101 Retirement 35,743 53,500 75,900 77,000
1103 P.A.R.S. Retirement 1,568 1,800 2,000 2,000
1201 Workers' Compensation 7,100 5,100 5,900 5,900
1300 Employee Group Insurance 35,000 40,000 56,000 56,000
1318 Medicare Insurance 5,221 5,800 7,800 7,900

Subtotal 458,214 517,000 701,600 709,800
Maintenance and Operations

2011 Training, Travel and Dues 2,523 4,900 10,500 10,500
2101 Materials and Supplies 3,733 4,100 5,400 5,400
2170 General Insurance 5,200 4,900 5,400 5,400
2222 Repairs and Maint. Other 170 200 500 500
2281 Printing 1,837 3,800 14,300 14,300
2401 Contractual Services 446 1,800 1,800 1,800

Subtotal 13,908 19,700 37,900 37,900
Capital Outlay

5408 (R) Five Personal Computers 9,500 9,500
  Subtotal 0 0 9,500 9,500

Special Programs
8501 Landscape Review Consulting 5,330 35,000 65,000 40,000
8999 Televise DRB Meetings 16,100 16,100
8999 Design Review Brochure 40,000 40,000

Subtotal 5,330 35,000 121,100 96,100

Grand Total $477,452 $571,700 $870,100 $853,300

Zoning  Division Community Development
General Fund/4102
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Zoning Administrator 1 1 1 $105,300 $108,500 $110,100
Code Enfor. Aide 1 1 1 50,700 54,900 55,700
Senior Planner 1 1 1 80,100 82,500 83,700
Associate Planner 1 1 75,000 76,100
Administrative Secretary 1 1 1 53,600 55,200 56,000
Permit Aide 1 1 49,700 50,400
Administrative Clerk 1 47,100
Typist Clerk 1 1 42,800 43,400

          TOTAL 5 7 7 $336,800 $468,600 $475,400

Zoning Division Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $697,941 $723,700 $742,000 $752,800
1003 Salaries, Part Time 18,655 25,700 36,900 32,300
1006 Salaries, Overtime 21,764 21,200 29,200 29,600
1038 Sick Leave Payoff 12,400 12,100 10,700 10,700
1040 Vacation Payoff 15,500 14,900 16,100 16,100
1101 Retirement 80,487 115,100 120,200 121,900
1103 P.A.R.S. Retirement 703 1,000 1,400 1,300
1201 Workers' Compensation 29,900 15,100 16,700 16,700
1300 Employee Group Insurance 77,000 88,000 88,000 88,000
1318 Medicare Insurance 8,675 9,300 9,700 9,900

Subtotal 963,025 1,026,100 1,070,900 1,079,300
Maintenance and Operations

2011 Training, Travel and Dues 1,941 4,100 5,300 4,300
2024 Electricity 15
2051 Gas and Lubrications 8,568 7,200 7,700 9,700
2101 Materials and Supplies 6,917 7,600 7,600 7,600
2150 Rents and Leases 13,799 11,200 14,000 14,000
2170 General Insurance 14,500 14,500 14,900 13,800
2201 Repairs and Maint. Auto. 30 1,800 1,800 1,800
2222 Repairs and Maint. Other 311 1,200 1,200 1,200
2281 Printing 1,095 4,300 4,300 4,300
2401 Contractual Services 61,700 24,600 24,600 37,600

Subtotal 108,876 76,500 81,400 94,300
Capital Outlay

5408 (R) Nine Personal Computers 17,100 17,100

  Subtotal 0 3,000 17,100 17,100
Special Programs

8502 Building Permit Software 23,640
8503 Document Scanning 34,510 50,000 50,000 50,000

Subtotal 58,151 50,000 50,000 50,000

Grand Total $1,130,050 $1,155,600 $1,219,400 $1,240,700

Building  Safety  Division Community Development
General Fund/4104

(Prior Years' Capital Outlay 
shown in Total Only)
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Building Official 1 1 1 $105,300 $108,500 $110,100
Sr. Plan Checker 1 1 1 95,700 98,500 100,000
Building Inspectors 2 2 2 132,500 136,500 138,500
Sr. Building Inspectors 2 2 2 152,900 157,500 159,800
Sr.Code Enfor. Officer 1 1 1 66,200 68,200 69,200
Sr. Permit Aide 1 1 51,000 51,700
Permit Aide 1 1 1 50,700 38,900 39,400
Senior Clerks 2 2 2 87,900 82,900 84,100
Typist Clerk 1 32,500

          TOTAL 11 11 11 $723,700 $742,000 $752,800

Building Safety Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $378,176 $438,800 $459,400 $466,000
1003 Salaries, Part Time 5,400 5,700 6,600 6,600
1006 Salaries, Overtime 1,722 11,400 13,300 13,500
1038 Sick Leave Payoff 5,700 9,600 8,700 8,700
1040 Vacation Payoff 3,000 3,100 3,500 3,500
1101 Retirement 43,544 69,800 74,400 75,500
1103 P.A.R.S. Retirement 203 200 200 200
1201 Workers' Compensation 3,700 3,600 4,400 4,400
1300 Employee Group Insurance 40,600 48,000 48,000 48,000
1318 Medicare Insurance 5,388 6,600 6,900 7,000

Subtotal 487,433 596,800 625,400 633,400
Maintenance and Operations

2011 Training, Travel and Dues 3,698 6,100 6,000 6,000
2101 Materials and Supplies 11,077 8,700 8,800 8,800
2170 General Insurance 6,800 6,800 6,200 6,200
2222 Repairs and Maint. Other 274 2,000 2,000 2,000
2281 Printing 2,282 7,000 7,000 7,000

Subtotal 24,132 30,600 30,000 30,000
Capital Outlay

5408 (R) Two Personal Computers 3,800 3,800
  Subtotal 0 1,500 3,800 3,800

Special Programs
8103 Treasure Island Marine Plan 11,140
8315 Parking Management Study 3,402
8321 Noise Element Update 4,385

Subtotal 18,927 0 0 0
Capital Improvements

9321 Village Entrance Project 18,104
Subtotal 18,104 0 0 0

Grand Total $548,596 $628,900 $659,200 $667,200

Planning  Division Community Development
General Fund/4106

(Prior Years' Capital Outlay shown
in Total Only)
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Planning Administrator 1 1 1 $105,300 $108,500 $110,100
Principal Planners 2 2 2 172,500 177,700 180,200
Senior Planner 1 1 74,900 76,000
Associate Planner 1 69,400
Assistant Planner 1 1 1 57,200 61,400 62,300
Senior Clerk 1 1 1 34,400 36,900 37,400

          TOTAL 6 6 6 $438,800 $459,400 $466,000

Planning Division Position Summary
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The Community Services Department is organized into three Divisions: Recreation and 
Social Services, Swimming Pool and Community Assistance.  There are 6.5 authorized 
full-time positions, approximately 75 seasonal and part-time positions, and more than 85 
contracted instructors.  A description of services provided by each division is as 
follows: 
 

Recreation and Social Services - The Recreation and Social Services Division consists 
of 5.5 full-time and approximately 50 seasonal employees.  It provides a variety of 
recreation and cultural activities, and supplements the social services and senior citizen 
needs in the community.  The Division is responsible for a variety of activities: sports 
programs for both youth and adults; parenting and tiny tot classes and various dance and 
exercise activities. Senior programs are offered at little or no charge.  A quarterly 
brochure of activities is mailed to all Laguna Beach residents.  In addition, the Division 
manages the City Hall Recreation Building, Lang Park Community Center, and the 
Veteran's Memorial Community Center (Senior Center), the Cold Weather Shelter, and 
non-metered parking lot programs.  Class fees, sports programs, permit charges, 
program advertising, rents, leases, and special program reimbursements generate about 
88% of the Division's budget, excluding the cost of operating the parking lots. 
 

Swimming Pool - This Division has one full-time Pool Manager and approximately 25 
seasonal personnel.  The Division is responsible for managing the aquatic facility shared 
with the Laguna Beach Unified School District.  Apart from maintaining the pool and 
related equipment, a variety of special programs are offered through the Recreation 
Division: beginning through advanced Red Cross swim lessons, lap swimming, aquatic 
exercises, youth swim and water polo teams, water safety certification, etc.  The cost 
to operate the pool is approximately $388,000 per year, $35,000 of which is 
reimbursed by the School District for shared operating expenses which include utilities, 
chemicals, testing supplies, deck furniture, mats and general repairs and maintenance 
(30% of totals).  The various swim programs and facility rentals generate an additional 
$167,000.  Currently, operating costs exceed revenues by approximately $186,000 per 
year.  
 
 

Community Services Department 
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Community Assistance - The Community Assistance Grant Program provides funds to 
help support local community organizations that represent the arts and social services.  
The allocation for fiscal year 2006-07 is $175,000. This amount represents the lease 
payment received from the Festival of Arts. The City Council usually appoints two 
Council members to recommend the allocation of this money. 
 
 

Major Initiatives:  
• Continue planning process for a new community/senior center 
• Assist South Coast YMCA in its installation of a supervised skateboard park 
  
The chart below shows the budget structure of the Community Services Department.  
The numbers below each activity indicate the pages that follow in which a more detailed 
budget can be found: 
 
 
 

p. 146  

p. 144 

Community Services Department 

Community Assistance 

Swimming Pool 

p. 141  
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MAJOR CATEGORY OF EXPENDITURE
Salaries Maint. & Capital Special Capital 

Division & Wages Operations Outlay Programs Projects

Recreation & Social Serv. $628,900 $710,600 $21,900 $154,300 $1,515,700

Swimming Pool 180,100 208,800 40,000 $428,900

Community Assistance 213,000 $213,000

Department Total $809,000 $1,132,400 $61,900 $154,300 $0 $2,157,600

Division
Total

 Community Services Department 
Budget Summary

All
Divisions

Summary By Division Total

Swimming Pool
20%

Community Assistance
10%

Recreation & Social 
Services

70%
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $398,685 $424,800 $445,300 $451,900
1003 Salaries, Part Time 169,916 204,100 211,200 211,200
1006 Salaries, Overtime 1,145 2,200 2,200 2,200
1009 Salaries, Redistributed (22,800) (15,900) (15,500) (15,500)
1038 Sick Leave Payoff 4,800 8,300 8,000 8,000
1040 Vacation Payoff 6,600 4,900 4,600 4,600
1101 Retirement 45,868 67,600 72,200 73,200
1103 P.A.R.S. Retirement 6,850 7,700 7,900 7,900
1201 Workers' Compensation 5,400 5,000 6,000 6,000
1300 Employee Group Insurance 45,500 52,000 52,000 52,000
1318 Medicare Insurance 6,573 7,300 7,400 7,500

Subtotal 668,538 768,000 801,300 809,000
Maintenance and Operations
2001 Uniforms and Laundry 2,703 3,100 3,100 3,100
2011 Training, Travel and Dues 10,271 11,500 12,800 12,800
2021 Natural Gas 35,794 29,700 49,100 49,100
2024 Electricity 35,253 34,500 38,400 38,400
2027 Water 9,334 6,300 9,400 9,400
2031 Telephone 4,885 4,500 5,800 5,800
2101 Materials and Supplies 59,868 58,200 62,900 62,900
2150 Rents and Leases 25,828 28,200 29,200 29,200
2170 General Insurance 8,300 7,500 8,300 8,300
2222 Repairs and Maint. Other 20,156 19,200 20,700 20,700
2281 Printing 29,993 39,800 39,800 39,800
2401 Contractual Services 535,631 601,700 624,300 624,300
2432 Postage 13,764 13,600 15,600 15,600

Community Assistance 175,000 175,000 484,486 213,000
Subtotal 966,781 1,032,800 1,403,886 1,132,400

Capital Outlay
5305 Improvements Other Than Buildings 23,000 8,000
5408 Office Furniture & Equipment 2,800 3,000 1,900 1,900
5622 Other Equipment 7,665 3,600 32,000 52,000

  Subtotal 10,465 6,600 56,900 61,900

 Community Services Department 
Budget Detail

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Special Programs
Special Programs 92,962 167,700 154,300 154,300

Subtotal 92,962 167,700 154,300 154,300
Grand Total $1,738,746 $1,975,100 $2,416,386 $2,157,600

 Community Services Department 
Budget Detail (Con't)

All
Divisions
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Dir of Community Services 1 1 1 $119,000 $122,600 $124,400
Sr. Recreation Supervisors 2 2 142,800 145,000
Recreation Supervisors 2 132,400
Administrative Secretary 1 1 1 53,600 55,200 56,000
Pool Manager 1 1 1 50,700 52,200 53,000
Sr. Services Coordinator 0.75 0.75 0.75 44,000 45,400 46,000
Typist Clerk 0.75 0.75 0.75 25,100 27,100 27,500

          TOTAL 6.5 6.5 6.5 $424,800 $445,300 $451,900

 Community Services Department 
Position Summary

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages

1001 Salaries, Full Time $350,823 $374,100 $393,100 $398,900
1003 Salaries, Part Time 87,505 106,500 110,000 110,000
1006 Salaries, Overtime 558 900 900 900
1009 Salaries, Redistributed (22,800) (15,900) (15,500) (15,500)
1038 Sick Leave Payoff 4,500 8,000 7,800 7,800
1040 Vacation Payoff 5,500 4,000 4,300 4,300
1101 Retirement 40,332 59,500 63,700 64,600
1103 P.A.R.S. Retirement 3,749 4,000 4,100 4,100
1201 Workers' Compensation 3,500 3,500 4,500 4,500
1300 Employee Group Insurance 38,500 44,000 44,000 44,000
1318 Medicare Insurance 4,705 5,100 5,200 5,300

Subtotal 516,872 593,700 622,100 628,900
Maintenance and Operations

2001 Uniforms and Laundry 1,388 1,400 1,400 1,400
2011 Training, Travel and Dues 7,673 8,400 9,300 9,300
2021 Natural Gas 2,920 2,500 3,100 3,100
2024 Electricity 6,665 5,800 7,300 7,300
2027 Water 2,985 1,000 3,000 3,000
2031 Telephone 4,054 3,700 5,000 5,000
2101 Materials and Supplies 32,477 32,300 32,500 32,500
2150 Rents and Leases 25,780 28,000 29,000 29,000
2170 General Insurance 6,300 5,700 6,300 6,300
2222 Repairs and Maint. Other 8,536 9,700 11,200 11,200
2281 Printing 29,935 39,600 39,600 39,600
2401 Contractual Services 458,752 528,700 547,300 547,300
2432 Postage 13,764 13,600 15,600 15,600

Subtotal 601,229 680,400 710,600 710,600
Capital Outlay

5408 (R) Personal Computer 1,900 1,900
5622 (A) On Line Reservation System 20,000
5305 (R) New Flooring at VMCC 15,000

  Subtotal 2,800 1,500 16,900 21,900

Recreation & Social Services Division Community Services
General Fund/5101

(Prior Years' Capital Outlay 
shown in Total Only)
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Special Programs
8017 Cold Weather Shelter * 11,699 10,000 15,000 15,000
8092 Summer Festivals Parking 17,715 27,700 29,300 29,300
8114 3rd Street Relocation Payments 55,000 35,000 35,000
8116 Third Street Operating Costs 63,547 75,000 75,000 75,000

Subtotal 92,962 167,700 154,300 154,300

Grand Total $1,213,863 $1,443,300 $1,503,900 $1,515,700

Recreation & Social Services Division (Cont.)

*   Funded from  a Community Development Block Grant in the Special Revenue and Grants Fund.

Community Services
General Fund/5101
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Dir. Rec. & Soc. Services 1 1 1 $119,000 $122,600 $124,400
Sr. Recreation Supervisors 2 2 142,800 145,000
Recreation Supervisors 2 132,400
Administrative Secretary 1 1 1 53,600 55,200 56,000
Sr. Services Coordinator 0.75 0.75 0.75 44,000 45,400 46,000
Typist Clerk 0.75 0.75 0.75 25,100 27,100 27,500

          TOTAL 5.5 5.5 5.5 $374,100 $393,100 $398,900

Recreation & Social Services Division Position Summary
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $47,862 $50,700 $52,200 $53,000
1003 Salaries, Part Time 82,412 97,600 101,200 101,200
1006 Salaries, Overtime 587 1,300 1,300 1,300
1038 New Sick Leave Payoff 300 300 200 200
1040 Vacation Payoff 1,100 900 300 300
1101 Retirement 5,536 8,100 8,500 8,600
1103 P.A.R.S. Retirement 3,102 3,700 3,800 3,800
1201 Workers' Compensation 1,900 1,500 1,500 1,500
1300 Employee Group Insurance 7,000 8,000 8,000 8,000
1318 Medicare Insurance 1,868 2,200 2,200 2,200

Subtotal 151,666 174,300 179,200 180,100
Maintenance and Operations

2001 Uniforms and Laundry 1,316 1,700 1,700 1,700
2011 Training, Travel and Dues 2,599 3,100 3,500 3,500
2021 Natural Gas 32,874 27,200 46,000 46,000
2024 Electricity 28,588 28,700 31,100 31,100
2027 Water 6,349 5,300 6,400 6,400
2031 Telephone 830 800 800 800
2101 Materials and Supplies 27,391 25,900 30,400 30,400
2150 Rents and Leases 48 200 200 200
2170 General Insurance 2,000 1,800 2,000 2,000
2222 Repairs and Maint. Other 11,620 9,500 9,500 9,500
2281 Printing 58 200 200 200
2401 Contractual Services 76,879 73,000 77,000 77,000

Subtotal 190,552 177,400 208,800 208,800
Capital Outlay

5305 (R) Chemical Room Doors 8,000 8,000
5622 (R) Chemical Storage Tanks 4,000 4,000
5622 (R) Pool Heater 28,000 28,000

  Subtotal 7,665 5,100 40,000 40,000

Grand Total $349,883 $356,800 $428,000 $428,900

Community Services
General Fund/2602

Swimming Pool Division 

(Prior Years' Capital Outlay 
shown in Total Only)
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Pool Manager 1 1 1 $50,700 $52,200 $53,000

          TOTAL 1 1 1 $50,700 $52,200 $53,000

Swimming Pool Division Position Summary
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Actual Adopted Community Adopted
Account Expenditures Budget Request Budget

No. Organization 2004-05 2005-06 2006-07 2006-07

2900 Contingency $1,800
2976 Action (AIDS Care) $5,000 1,000
2922 Boys & Girls Club of Laguna Beach $8,000 $9,000 20,000 10,000
2918 California Choreog. Dance Festival 7,000
2977 Clean Water Now! Coalition 5,000 1,000
2932 Coastal Family Therapy Services 7,000 3,000 35,000 6,000
2978 Community Art Project (CAP) 1,100 500
2940 Cross Cultural Council 24,000 21,000 28,000 22,000
2923 CSP Youth Shelter 1,000 2,000 7,000 3,000
2968 Festival of Arts 1,000
2908 Friends of Laguna Beach Library, Inc. 7,500 10,000 15,000 12,000
2911 Friends of the Hortense Miller Garden 1,000 17,300 6,000
2920 Friends of the Sea Lions 5,000 10,000 10,000 10,000
2938 Friendship Shelter, Inc. 2,000 2,000 2,000 2,000
2975 Gallimaufry Performance Arts 3,000 30,000 6,500
2943 HIV Advisory Committee 8,000 8,000 8,000

L.B.H.S. Baseball Boosters 5,000
2915 Laguna Beach Chamber of Commerce 5,000 8,000 75,000 10,000
2917 Laguna Beach Community Clinic 8,000 8,000 13,000 13,000
2969 Laguna Beach Film Society (LAM) 1,500 1,500 5,000 2,000
2970 Laguna Beach H.S. Baseball Boosters 2,500 1,000
2947 Laguna Beach Historical Society 1,000 1,000 8,000 1,000
2964 Laguna Beach Live! 7,000 3,000 20,700 6,500
2905 Laguna Beach Relief & Resource Center 12,000 20,000 25,000 15,000
2924 Laguna Beach Seniors, Inc. 12,000 13,000 30,426 15,000
2979 Laguna Beach Women's Club 15,000 2,000
2916 Laguna Club for Kids, Inc. 7,000 5,000 10,000 5,000
2925 Laguna Community Concert Band 4,000 5,000 10,000 7,000
2949 Laguna Outreach Comm. Arts (LOCA) 4,500 3,000 10,100 3,000
2929 Laguna Playhouse 4,000
2971 Men Alive - O.C. Gay Mens Chorus 200
2973 My Hero Project 1,000 5,000
2912 No Square Theater 10,000 7,200 30,000 8,200
2972 Ocean Laguna Foundation 4,200 4,200 8,760 5,000
2952 Rescuing Unwanted Furry Friends (RUFF)    500 500 500 500
2974 Rotary Club of Laguna Beach 1,000 1,000
2931 Sally's Fund, Inc. 10,000 11,000 15,000 12,000
2966 South County Senior Services, Inc. 10,000 9,500 10,000 10,000
2945 South OC Comm. Services Council 100 100 3,000
2910 STOP GAP 2,000 3,600 2,000
2967 Trans. Program of So.Coast Medical 1,000 2,000 5,000 5,000

Grand Total $175,000 $175,000 $484,486 $213,000

Community Services
General Fund/5201Community  Assistance  

Community Services
General Fund/5201
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The Cultural Arts Department is organized into two divisions: the Arts Commission 
and the Business Improvement District. A description of the services provided by 
each division is as follows: 
 

Arts Commission - The Arts Commission consists of eight appointed community 
members. The Commission makes recommendations to the City Council about 
cultural affairs. The Commission organizes special programs, which include Artist 
Designed Benches, Banner Competition, Music in the Park, Palette Competition, Art 
That’s Small at City Hall, and the annual public Art Tours. A full-time Cultural Arts 
Manager serves as a liaison to the Commission and the City’s arts organizations and 
galleries and also facilitates the Community Cultural Calendar, Public Art Brochure 
and Arts Directory. 
 

Business Improvement District - The Business Improvement District was 
established to fund activities that promote tourism and related tourist events. The 
funds are generated from a 2% assessment on hotel room receipts. One half is 
allocated to the Laguna Beach Hospitality Association and the other half is 
distributed equally among the Arts Commission, Cultural Art Funding, Laguna Art 
Museum, Laguna Playhouse and Laguna College of Art and Design.  
 

 
Major Initiatives: 
 

• Continue to collaborate with developers in installing Art in Public Places. 
• Continue to offer opportunities for Laguna Beach artists to display and 

perform their works. 
• Implement the community cultural plan.  

 
 
 
 
 

Cultural Arts Department 
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The chart below shows the budget structure of the Cultural Arts Department.  
The numbers below each activity indicate the pages that follow in which a more 
detailed budget can be found: 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Cultural Arts Department 

p. 152 

Arts Commission Business Improvement District 

p. 153 
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MAJOR CATEGORY OF EXPENDITURE
Salaries Maint. & Capital Special Capital 

Division & Wages Operations Outlay Programs Projects

Arts Commission $101,300 $4,200 $105,500

Business Improv. District 1,450,000 $1,450,000

Department Total $101,300 $4,200 $0 $1,450,000 $0 $1,555,500

Division
Total

 Cultural Arts Department  
Budget Summary

All
Divisions

Summary By Division Total

Arts Commission
7%

Business Improv. District
93%
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $64,320 $66,200 $71,400 $72,500
1003 Salaries, Part Time 5,040 5,800 5,800 5,800
1038 Sick Leave Payoff 900 1,000 900 900
1040 Vacation Payoff 400 400 400 400
1101 Retirement 7,440 10,500 11,600 11,700
1103 P.A.R.S. Retirement 189 200 200 200
1201 Workers' Compensation 500 600 700 700
1300 Employee Group Insurance 7,000 8,000 8,000 8,000
1318 Medicare Insurance 1,006 1,100 1,100 1,100

Subtotal 86,795 93,800 100,100 101,300

Maintenance and Operations
2011 Training, Travel and Dues 500 900 900 900
2031 Telephone 500 500 500
2101 Materials and Supplies 1,350 1,000 1,000 1,000
2170 General Insurance 1,000 900 1,000 1,000
2281 Printing 320 800 800 800

Subtotal 3,170 4,100 4,200 4,200

Special Programs
Special Programs 1,411,941 1,378,000 1,450,000 1,450,000

Subtotal 1,411,941 1,378,000 1,450,000 1,450,000
Grand Total $1,501,907 $1,475,900 $1,554,300 $1,555,500

 Cultural Arts Department 
Budget Detail

All
Divisions
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No. of Positions Salaries
Adopted Dept. Adopted Adopted Department Adopted

        Position Title Budget Request Budget Budget Request Budget

2005-06 2006-07 2006-07 2005-06 2006-07 2006-07

Cultural Arts Manager 1 1 1 $66,200 $71,400 $72,500

          TOTAL 1 1 1 $66,200 $71,400 $72,500

 Cultural Arts Department 
Position Summary

All
Divisions
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages

1001 Salaries, Full Time $64,320 $66,200 $71,400 $72,500
1003 Salaries, Part Time 5,040 5,800 5,800 5,800
1038 New Sick Leave Payoff 900 1,000 900 900
1040 Vacation Payoff 400 400 400 400
1101 Retirement 7,440 10,500 11,600 11,700
1103 P.A.R.S. Retirement 189 200 200 200
1201 Workers' Compensation 500 600 700 700
1300 Employee Group Insurance 7,000 8,000 8,000 8,000
1318 Medicare Insurance 1,006 1,100 1,100 1,100

Subtotal 86,795 93,800 100,100 101,300

Maintenance and Operations
2011 Training, Travel and Dues 500 900 900 900
2031 Telephone 500 500 500
2101 Materials and Supplies 1,350 1,000 1,000 1,000
2170 General Insurance 1,000 900 1,000 1,000
2281 Printing 320 800 800 800

Subtotal 3,170 4,100 4,200 4,200

Capital Outlay

5408 Office Furniture & Equipment

  Subtotal 0 0 0 0

Special Programs
8004 Arts Commission Programs 5,063 9,000
8944 Sculpture Program* 10,000 30,000

Subtotal 15,063 39,000 0 0

Grand Total $105,028 $136,900 $104,300 $105,500

Arts  Commission  Division Cultural Arts
General Fund/5151

* Funded by the Art in Lieu Fund.
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

8012 Laguna Beach Visitor's Bureau $712,936 $665,000 $725,000 $725,000
8041 Laguna Art Museum 142,587 133,000 145,000 145,000
8200 Laguna Moulton Playhouse 142,587 133,000 145,000 145,000
8201 Laguna College of Art and Design 142,587 133,000 145,000 145,000
8004 Arts Commission Special Programs 121,181 142,000 145,000 145,000
8203 Cultural Arts Funding 135,000 142,000 145,000 145,000

Subtotal $1,396,878 $1,348,000 $1,450,000 $1,450,000

Description
As of

July 1, 2005
As of

July 1, 2006

Arts Commission Special Programs:
  AIPP 505 Forest Avenue 52,000
  Brooks Street Sculpture Competition 10,000
  Crescent Bay Point Park Sculpture Competition 19,000
  Festival of Mosaics 12,000
  Mural Installation Beach Access Wall 8,500 9,500
  Banner/Palette Competitions 4,100 8,000
  City Hall Exhibitions 400 500
  Restoration of Public Art 8,000 8,000
  Artist Designed Bench Competition 6,000 10,000
  Cultural Arts Information Publications 36,500 36,500
  Performances 13,500 14,000
  Sculpture Rotation Program 4,000 34,000
  Unallocated 9,500

Subtotal 142,500 161,500
Cultural Arts Funding:
  CaDance 5,000
  Community Art Project 3,000
  First Thursday's Art Walk 19,500 19,500
  Gallimaufry Performing Arts 17,000 19,000
  Laguna Beach Alliance for the Arts 28,500 28,500
  Laguna Beach Live! 19,500 19,500
  Laguna Community Concert Band 10,500 11,000
  Laguna Tunes 5,500 6,500
  Laguna Outreach Community Arts 16,000 16,500
  No Square Theater 13,000 15,000
  Sawdust Art Festival 10,500 10,500
  Applied To Prior Year Deficit 2,500

Subtotal 142,500 154,000
Grand Total $285,000 $315,500

Allocations of Funds*

Business Improvement District Cultural Arts
General Fund/5202

*    Allocations for program year 2006-07 are based on revenues received in the preceding 
fiscal year. The 2006-07 adopted  budget reflects the anticipated reserves for FY 2007-08.
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The following pages contain the budgets for the City’s two internal service 
funds: one for vehicle replacement and one for insurance and benefits.  As 
explained earlier in this budget document, an internal service fund is a 
revolving fund which is established to isolate the costs of a particular 
function and then to allocate those costs to the various operating divisions.   
 
Costs for the functions of the internal service funds are allocated to 
individual operating divisions through the use of an annual rate which is 
adjusted each year to reflect anticipated costs.  For example, the rates for 
vehicle replacement are based on the specific vehicles assigned to each 
division, and the rates for employee medical insurance are based on the 
number of employees in each division.   
 
Based on this rate, each division pays to the internal service fund an annual 
amount which is shown as an expenditure item in the division budget.  This 
payment becomes the revenue for the internal service fund which in turn 
directly pays for the goods and services provided, such as new vehicles or 
medical insurance. 
 
The advantage of establishing rate-based internal service funds is that they 
provide an accounting mechanism to build up reserves to pay for very 
expensive items, such as the purchase of a fire truck or the payment of a 
large insurance claim.  This allows the City to spread out the cost for these 
items over many years instead of having to pay the entire cost in a single 
year.   Additionally, a rate-based vehicle replacement internal service fund 
more accurately assigns the cost of using equipment over the period during 
which the equipment is used. 
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1040 Vacation Payoff $383,858 $298,100 $326,100 $326,100
1041 Sick Leave Payoff 267,984 298,100 296,000 296,000
1042 Comp Time Payoffs 8,215 6,000 3,800 3,800
1201 Workers' Comp. Insurance 1,401,977 2,107,400 1,962,600 1,962,600
1300 Health Insurance 1,924,353 2,199,000 2,184,900 2,184,900
1300 Dental Insurance 201,106 200,100 205,900 205,900
1300 Life Insurance 10,084 10,100 10,100 10,100
1300 Long Term Disability Ins. 90,122 87,300 87,300 87,300
1300 Unemployment Insurance 9,888 18,500 16,000 16,000
1318 Medicare Insurance 4,136 8,600 9,100 9,100

Subtotal 4,301,723 5,233,200 5,101,800 5,101,800

Maintenance and Operations
2170 General Insurance 700,000 700,000 700,000 700,000

  Subtotal 700,000 700,000 700,000 700,000

Grand Total $5,001,723 $5,933,200 $5,801,800 $5,801,800

Insurance & Benefits Internal Service Fund
Insurance & Benefits Fund
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Department Adopted
        Description Division Request Budget

2006-07 2006-07

Police Department:
Marked Patrol Vehicle 2102 $26,500 $26,500
Marked Patrol Vehicle 2102 26,500 26,500
Marked Patrol Vehicle 2102 26,500 26,500
Marked Patrol Vehicle 2102 26,500 26,500
Marked Patrol Vehicle 2102 26,500 26,500
Unmarked Detective Vehicle 2104 26,000 26,000
Unmarked Detective Vehicle 2104 26,000 26,000
Two Animal Cargo Containers 2201 28,200 28,200
Marked Parking Vehicle 2301 26,600 26,600

Subtotal 239,300 239,300
Marine Safety:
Toyota 4-Runner 2601 55,000 55,000
Toyota 4-Runner 2601 55,000 55,000

Subtotal 110,000 110,000
Public Works Department:
Beach Cleaner 3104 95,000 95,000
Utility Truck w/power lift gate 3104 40,000 40,000
Compact 4-door sedan 3101 30,000 28,000
Compact 4-door sedan 3101 30,000 28,000
Utility Truck, flatbed dump w/utility crane 3106 45,000 45,000
Utility Truck, flatbed dump w/utility crane 3106 45,000 45,000
Utility Truck, stakebed w/dump 3104 40,000 40,000

Subtotal 325,000 321,000
Community Development Department:
Ford Ranger Extended Cab Pickup 4104 25,000 25,000
Ford Ranger Extended Cab Pickup 4104 25,000 25,000
Ford Ranger Extended Cab Pickup 4104 25,000 25,000

Subtotal 75,000 75,000
Fire Department:
Additional Allocaton* 2401 35,000 35,000

Subtotal 35,000 35,000
          GRAND TOTAL $784,300 $780,300

Vehicle Replacement 
Internal Service Fund

Vehicle Replacement Fund/1761Vehicle Replacement 
Internal Service Fund

Vehicle Replacement Fund/1761Vehicle Replacement 
Internal Service Fund

Vehicle Replacement Fund/1761Vehicle Replacement 
Internal Service Fund

Vehicle Replacement Fund/1761

*  Additional allocation for change in useful life of the Fire Engines.                                                
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Section IV 
 
 

APPENDIX 
 
 

Budget Detail By Fund 
 

(For Major Funds Only) 
 
 
 
 
 
 
 
 
 
 

 

0038368



Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $15,823,227 $17,419,800 $18,263,600 $18,545,700
1003 Salaries, Part Time 1,787,231 1,943,400 1,966,300 1,945,100
1006 Salaries, Overtime 1,538,669 1,380,300 1,744,400 1,565,700
1007 Salaries, Overtime-Mutual Aid 23,195
1011 Salary Equity Adjustment 225,800
1038 Sick Leave Payoff 263,880 297,300 302,700 302,700
1040 Vacation Payoff 671,328 295,100 324,100 324,100
1041 Sick Leave Payoff 267,984 0 0
1042 Comp Time Payoffs 15,816 5,800 3,800 3,800
1053 Holiday Allowance 117,260 104,600 118,300 119,800
1059 Residency Incentive 30,325 40,000 42,000 42,000
1101 Retirement 2,736,487 3,491,600 4,161,600 4,217,900
1103 P.A.R.S. Retirement 70,667 71,900 73,500 73,300
1201 Workers' Compensation 2,100,000 2,107,400 1,962,600 1,962,600
1300 Employee Group Insurance 1,768,000 2,021,500 2,048,000 2,056,000
1318 Medicare Insurance 220,710 250,300 270,900 271,500

Subtotal 27,434,778 29,429,000 31,281,800 31,656,000

Maintenance and Operations
2001 Uniforms and Laundry 149,431 173,800 189,300 189,300
2011 Training, Travel and Dues 154,874 221,900 253,200 243,700
2021 Natural Gas 52,322 45,500 66,800 66,800
2024 Electricity 462,181 455,400 541,400 541,400
2027 Water 185,367 163,550 180,700 180,700
2031 Telephone 174,974 190,000 193,400 198,400
2051 Gas and Lubrications 290,137 348,800 396,600 456,600
2101 Materials and Supplies 1,009,989 1,132,300 1,161,200 1,159,200
2110 Paramedic Medical Supplies 30,626 52,000 55,000 55,000
2150 Rents and Leases 966,523 1,059,700 1,094,500 1,100,500
2160 Lease Payments-Debt Service 581,168 610,000 610,000 610,000
2170 General Insurance 700,000 703,800 700,000 600,000

All Funds Summary1 Fund
Detail

1 Includes all operating and  capital project funds.  Excludes trust and agency, internal service funds,  carryovers,  contingency reserves and 
special assesment district funds.
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

2201 Repairs and Maint. Auto. 389,840 364,900 395,600 389,600
2222 Repairs and Maint. Other 700,588 532,700 568,100 568,100
2281 Printing 111,703 172,200 180,700 180,700
2302 Legal Advertising 36,830 34,400 40,400 40,400
2401 Contractual Services 4,044,148 3,921,300 4,143,200 4,145,900
2402 Contractual SOCWA Operations 1,166,100 1,290,000 1,390,000 1,390,000
2432 Postage 67,835 85,800 86,700 86,700
2501 Bond Principal 1,165,000 1,210,000 1,255,000 1,255,000
2508 Vehicle Cost Redistribution (13,762) (26,000) (26,000) (26,000)
2521 Interest 2,110,806 751,400 809,100 809,100
2522 Loan Administration Fees 12,000 12,000 12,000
2956 Gas Tax Exchange 816,000

Community Assistance 175,000 175,000 484,486 213,000
Depreciation 721,944

Subtotal 16,249,625 13,680,450 14,781,386 14,466,100
Capital Outlay
5305 Improv.Other Than Buildings 70,000 145,000 90,000
5408 Office Furniture & Equipment 103,964 56,300 275,300 161,400
5510 Automotive Equipment (10,569) 134,000 87,000
5622 Other Equipment 276,969 769,800 1,103,100 1,181,600

  Subtotal 370,364 896,100 1,657,400 1,520,000

Special Programs
Special Programs 3,393,187 3,108,800 2,647,700 2,724,000

Subtotal 3,393,187 3,108,800 2,647,700 2,724,000
Capital Improvements

Capital Improvement Projects 4,763,590 11,636,057 7,185,000 13,017,000

Subtotal 4,763,590 11,636,057 7,185,000 13,017,000

Grand Total $52,211,543 $58,750,407 $57,553,286 $63,383,100

All Funds Summary (Con't) Fund
Detail
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $14,511,516 $15,883,500 $16,659,700 $16,899,000
1003 Salaries, Part Time 1,337,760 1,475,500 1,498,900 1,458,700
1006 Salaries, Overtime 1,419,906 1,271,800 1,623,700 1,443,600
1007 Salaries, Overtime-Mutual Aid 23,195
1009 Salaries, Redistributed (232,500) (231,800) (243,000) (214,200)
1011 Salary Equity Adjustment 225,800
1038 Sick Leave Payoff 246,300 271,300 271,800 271,800
1040 Vacation Payoff 270,800 274,700 301,500 301,500
1042 Comp Time Payoffs 7,600 5,700 3,500 3,500
1053 Holiday Allowance 113,663 104,600 118,300 119,800
1059 Residency Incentive 17,228 40,000 42,000 42,000
1101 Retirement 2,583,886 3,247,700 3,902,100 3,951,400
1103 P.A.R.S. Retirement 51,743 54,400 56,000 55,100
1201 Workers' Compensation 1,852,400 1,898,600 1,814,500 1,814,500
1300 Employee Group Insurance 1,565,000 1,788,700 1,812,800 1,820,800
1318 Medicare Insurance 194,508 225,700 245,700 245,500

Subtotal 23,963,007 26,310,400 28,107,500 28,438,800

Maintenance and Operations
2001 Uniforms and Laundry 135,163 154,400 168,900 168,900
2011 Training, Travel and Dues 147,435 209,300 239,400 229,900
2021 Natural Gas 50,100 43,200 64,500 64,500
2024 Electricity 149,269 142,900 163,600 163,600
2027 Water 149,445 134,650 144,700 144,700
2031 Telephone 147,379 170,200 173,300 178,300
2051 Gas and Lubrications 193,315 222,000 242,600 302,600
2101 Materials and Supplies 813,066 849,600 940,400 938,400
2110 Paramedic Medical Supplies 30,626 52,000 55,000 55,000
2150 Rents and Leases 827,232 886,000 918,200 924,200
2170 General Insurance 560,000 569,900 579,800 479,800
2201 Repairs and Maint. Auto. 277,916 263,300 292,800 286,800
2222 Repairs and Maint. Other 425,550 379,600 410,500 410,500
2281 Printing 72,885 121,800 134,400 134,400
2302 Legal Advertising 36,830 34,400 40,400 40,400
2401 Contractual Services 3,616,239 3,729,000 3,943,100 3,970,700

General Fund Summary Fund
Detail
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

2432 Postage 62,073 66,400 69,100 69,100
2508 Vehicle Cost Redistribution (13,762) (26,000) (26,000) (26,000)
2804 Costs Redistributed (382,800) (377,600) (411,700) (411,700)
2956 Exchange Expenditure 816,000

Community Assistance 175,000 175,000 484,486 213,000
Subtotal 8,288,960 7,800,050 8,627,486 8,337,100

Capital Outlay
5305 Improv. Other Than Buildings 70,000 145,000 90,000
5408 Office Furniture & Equipment 64,726 53,300 242,700 128,800
5510 Automotive Equipment 74,000 27,000
5622 Other Equipment 177,869 739,800 1,071,100 1,149,600

  Subtotal 242,595 863,100 1,532,800 1,395,400

Special Programs
Special Programs 2,795,758 2,814,500 2,370,400 2,346,700

Subtotal 2,795,758 2,814,500 2,370,400 2,346,700

Grand Total $35,290,320 $37,788,050 $40,638,186 $40,518,000

General Fund Summary (Con't) Fund
Detail
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $467,589 $536,600 $542,100 $550,000
1003 Salaries, Part Time 39,369 39,300 40,400 40,400
1006 Salaries, Overtime 7,512 10,800 10,900 11,100
1009 Salaries, Redistributed 166,900 164,400 175,600 166,300
1038 Sick Leave Payoff 7,000 11,100 15,000 15,000
1040 Vacation Payoff 7,300 8,200 9,400 9,400
1042 Comp Time Payoffs 100 300 300
1053 Holiday Allowance 3,597
1101 Retirement 54,745 85,600 88,300 89,500
1103 P.A.R.S. Retirement 1,528 1,500 1,500 1,500
1201 Workers' Compensation 24,700 24,300 26,000 26,000
1300 Employee Group Insurance 77,000 88,000 88,000 88,000
1318 Medicare Insurance 4,145 4,800 4,900 4,900

Subtotal 861,384 974,700 1,002,400 1,002,400

Maintenance and Operations
2001 Uniforms and Laundry 4,210 4,100 4,100 4,100
2011 Training, Travel and Dues 100 1,800 1,800 1,800
2024 Electricity 2,759 2,000 3,100 3,100
2027 Water 7,668 5,700 7,700 7,700
2031 Telephone 6,486 6,000 6,500 6,500
2051 Gas and Lubrications 5,096 6,600 7,900 7,900
2101 Materials and Supplies 50,604 137,500 137,500 137,500
2150 Rents and Leases 24,926 32,100 34,700 34,700
2170 General Insurance 10,400 9,600 10,400 10,400
2201 Repairs and Maint. Auto. 13,383 6,100 7,200 7,200
2222 Repairs and Maint. Other 22,970 25,000 25,000 25,000
2281 Printing 17,899 30,800 23,300 23,300
2401 Contractual Services 99,858 74,200 69,700 69,700
2432 Postage 3,829 13,900 12,100 12,100
2804 Costs Redistributed 117,600 116,000 129,300 129,300

Subtotal 387,785 471,400 480,300 480,300

Parking Authority Fund Summary Fund
Detail
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Capital Outlay
5408 Office Furniture & Equipment 3,000 32,600 32,600
5622 Other Equipment 87,000 7,000 7,000

  Subtotal 87,000 3,000 39,600 39,600

Special Programs
Special Programs 114,395 110,000 110,000 110,000

Subtotal 114,395 110,000 110,000 110,000

Grand Total $1,450,564 $1,559,100 $1,632,300 $1,632,300

Parking Authority Fund Summary (Con't) Fund
Detail
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $673,326 $766,800 $813,400 $825,100
1003 Salaries, Part Time 49,818 56,000 46,100 46,100
1006 Salaries, Overtime 53,696 59,800 61,600 62,500
1009 Salaries, Redistributed (1,800) (2,100) (1,700) (16,400)
1038 Sick Leave Payoff 6,900 12,800 11,700 11,700
1040 Vacation Payoff 10,100 12,300 13,200 13,200
1059 Residency Incentive 13,097
1101 Retirement 77,956 121,100 130,800 132,700
1103 P.A.R.S. Retirement 1,960 2,100 1,700 1,700
1201 Workers' Compensation 38,000 35,700 24,500 24,500
1300 Employee Group Insurance 91,000 104,800 107,200 107,200
1318 Medicare Insurance 8,997 10,500 10,500 10,700

Subtotal 1,023,049 1,179,800 1,219,000 1,219,000
Maintenance and Operations

2001 Uniforms and Laundry 5,387 7,100 7,100 7,100
2011 Training, Travel and Dues 6,016 9,700 10,600 10,600
2021 Natural Gas 1,844 1,900 1,900 1,900
2024 Electricity 128,939 117,000 168,700 168,700
2027 Water 28,255 23,200 28,300 28,300
2031 Telephone 20,930 13,600 13,400 13,400
2051 Gas and Lubrications 16,706 11,500 11,600 11,600
2101 Materials and Supplies 112,721 112,000 53,000 53,000
2150 Rents and Leases 92,864 107,600 107,600 107,600
2160 Lease Payments-Debt Service 581,168 610,000 610,000 610,000
2170 General Insurance 118,200 112,900 98,000 98,000
2201 Repairs and Maint. Auto. 19,708 21,000 21,100 21,100
2222 Repairs and Maint. Other 245,948 119,000 124,000 124,000
2281 Printing 4,213 2,000 2,000 2,000
2401 Contractual Services 254,471 60,700 51,500 51,500
2402 Contractual SOCWA Operations 1,166,100 1,290,000 1,390,000 1,390,000
2432 Postage 1,933 5,500 5,500 5,500
2521 Interest 343,000 450,000 450,000
2522 Loan Administration Fees 12,000 12,000 12,000
2804 Costs Redistributed 142,300 140,400 156,500 156,500

Subtotal 2,947,702 3,120,100 3,322,800 3,322,800

Wastewater Fund Summary Fund 
Detail
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Capital Outlay
5622 Other Equipment 30,000 25,000 25,000

  Subtotal 0 30,000 25,000 25,000

Special Programs
Special Programs 195,460 9,300 14,300 14,300

Subtotal 195,460 9,300 14,300 14,300
Capital Improvements

Capital Improvement Projects 1,202,956 5,278,000 975,000 1,075,000
Subtotal 1,202,956 5,278,000 975,000 1,075,000

Grand Total $5,369,167 $9,617,200 $5,556,100 $5,656,100

Wastewater Fund Summary (Con't) Fund 
Detail
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Actual Adopted Department Adopted
Account Expenditures Budget Request Budget

No. Account  Title 2004-05 2005-06 2006-07 2006-07

Salaries and Wages
1001 Salaries, Full Time $170,796 $232,900 $248,400 $271,600
1003 Salaries, Part Time 360,284 372,600 380,900 399,900
1006 Salaries, Overtime 46,280 37,900 48,200 48,500
1009 Salaries, Redistributed 52,900 54,600 53,900 49,100
1038 Sick Leave Payoff 3,680 2,100 4,200 4,200
1040 Vacation Payoff (730) (100)
1101 Retirement 19,900 37,200 40,400 44,300
1103 P.A.R.S. Retirement 15,436 13,900 14,300 15,000
1201 Workers' Compensation 184,900 148,800 97,600 97,600
1300 Employee Group Insurance 35,000 40,000 40,000 40,000
1318 Medicare Insurance 8,672 9,300 9,800 10,400

Subtotal 897,117 949,200 937,700 980,600
Maintenance and Operations

2001 Uniforms and Laundry 3,593 8,200 9,200 9,200
2011 Training, Travel and Dues 1,323 1,100 1,400 1,400
2021 Natural Gas 378 400 400 400
2024 Electricity 5,395 5,500 6,000 6,000
2031 Telephone 179 200 200 200
2051 Gas and Lubrications 75,020 108,700 134,500 134,500
2101 Materials and Supplies 33,599 30,200 27,300 27,300
2150 Rents and Leases 21,501 34,000 34,000 34,000
2170 General Insurance 11,400 11,400 11,800 11,800
2201 Repairs and Maint. Auto. 78,833 74,500 74,500 74,500
2222 Repairs and Maint. Other 6,011 7,100 6,600 6,600
2281 Printing 16,707 17,600 21,000 21,000
2401 Contractual Services 11,364 37,400 58,900 34,000
2804 Costs Redistributed 122,900 121,200 125,900 125,900

Depreciation 159,804
Subtotal 548,009 457,500 511,700 486,800

Capital Outlay
5510 Automotive Equipment (10,569) 60,000 60,000

  Subtotal (10,569) 0 60,000 60,000
Special Programs

Special Programs 105,869 100,000 103,000 203,000
Subtotal 105,869 100,000 103,000 203,000

Grand Total $1,540,426 $1,506,700 $1,612,400 $1,730,400

Transit Fund Summary Fund Detail
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Section V 
 

CAPITAL IMPROVEMENT PROGRAM – PUBLIC WORKS 
DEPARTMENT 

 
 
 
 

Introduction 
 
 
 
The City's Capital Improvement Program for the Public Works Department includes 
major projects to replace or construct portions of the City's physical infrastructure 
including, for example, its streets, buildings, parks, street lights and storm drains. 
 
The following schedules are included on the pages that follow: 
 

1. "Capital Improvement Project Summary" (page 171).  This schedule summarizes 
all capital improvement projects budgeted for Fiscal Year 2006-07. 

 
2. "Capital Project Information" (pages 172-192).  These pages describe the projects 

budgeted for Fiscal Year 2006-07. 
 

3. "Ten Year Capital Improvement Plan" (pages 193-204).  A ten-year schedule is 
provided through Fiscal Year 2015/16 for all capital projects proposed at this 
time.  A one-page funding summary for the entire Ten-Year Plan is shown on 
page 193. A revenue and budget projection schedule is shown on 194. 

 
4. "Capital Improvements Not Included in the Ten-Year Plan" (pages 205-208) This 

schedule lists projects that have not been included in the Ten-Year Plan presented 
in order of cost.  
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CAPITAL IMPROVEMENT PROJECT SUMMARY

See the Following Pages for Description of Each Project

                                                                                                                                                               
CAPITAL IMPROVEMENT FUND:

Acct No.

1. 9701 Third Street Retaining Wall Design $60,000
2. 9507 Lifeguard Headquarters Supplemental Funding 600,000
3. 9125 Community Center Supplemental Funding 5,064,000
4. 9209 Circle Way Storm Drain Supplemental Funding 300,000
5. 9650 Coast Highway/Hinkle Place Sidewalk Supplemental Funding 200,000 1

6. 9702 Moulton Meadows Park Play Equipment Replacement 200,000
7. 9651 South Laguna Streetscape Supplemental Funding 380,000 2

8. 9522 Diamond Street Beach Stairs Supplemental Funding 150,000
9. 9520 Main Beach Boardwalk Supplemental Funding 400,000

10. 9703 Diamond Crestview Area Guardrail Construction 50,000
11. 9704 Coast Highway at Lagunita Walkway and Dumond Drainage Const. 70,000
12. 9705 Alley Paving Cress to Alta Vista 500,000
13. 9706 Laguna Canyon Road Traffic Signal at the Festival of Arts 400,000 3

14. 9707 Heisler Park Water Quality Improvements 1,600,000 4

15. 9708 Starlit/Bluebird Storm Drain Replacement 400,000
16. 9403 Brooks Street Stair Replacement Supplemental Funding 85,000
17. 9709 Brooks Street Storm Drain Construction 33,000
18. 9330 Coast Highway Left Turn Prohibition Supplemental Funding 50,000

Total Cost of 2006/07 Capital Improvement Fund Projects $10,542,000

GAS TAX FUND

19. 9658 Fiscal Year 05/06 Street Rehabilitation Projects Sup. Funding $1,300,000 5

20. 9711 Oriole/Meadowlark Streets Rehabilitation Design $50,000
21. 9712 Canyon Acres/Frontage Road Rehabilitation Design $50,000

Total Cost of 2006/07 Gas Tax Fund Capital Improvement Projects $1,400,000

TOTAL OF ALL PROJECTS FOR FY 2006/07 $11,942,000

1 $131,600 funded by Transportation Enhancement Activity grant
2 $232,500 funded by Transportation Enhancement Activity grant
3 $289,000 funded by Measure - M grant
4 $800,000 funded by Proposition 50 grant
5 $405,000 funded by a transfer from the Capital Improvement Fund

Fiscal Year 2006/07
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CIP Project Information Capital Improvement Fund

Third Street Retaining Wall Design

Project Originator: Wade Brown

Project Description and Purpose:
The wood retaining wall along the easterly side of Third Street, from the top of the hill 
down to Mermaid Street, needs replacement. The wall is approximately 170 LF long 
and from 3-5' high. Construction of the wall is scheduled for FY 07/08; this project 
provides $60,000 to design the retaining wall.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $60,000
Project Type: Retaining Walls Type of Work: Design

1CIP Number

Project ID Number: 346 172

0038381



CIP Project Information Capital Improvement Fund

Lifeguard Headquarters Supplemental Funding

Project Originator: Wade Brown

Project Description and Purpose:
In FY 04/05 mid-year budget adjustment, $1,600,000 was appropriated for the 
replacements of Lifeguard Headquarters and the public restrooms. This project 
provides $600,000 of supplemental funding for that project.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $600,000
Project Type: City Facilities Type of Work: Construction

2CIP Number

Project ID Number: 344 173
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CIP Project Information Capital Improvement Fund

Community Center Supplemental Funding

Project Originator: Wade Brown

Project Description and Purpose:
Since Fiscal Year 99/00, a total of  $12,410,000 has been appropriated for the 
Community Center project. This project provides $5,064,000 of supplemental funding 
for the Community Center project.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $5,064,000
Project Type: City Facilities Type of Work: Construction

3CIP Number

Project ID Number: 345 174
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CIP Project Information Capital Improvement Fund

Circle Way Storm Drain Supplemental Funding

Project Originator: Steve May

Project Description and Purpose:
In FY 01/02, $150,000 was appropriated for the construction of a storm drain from 
Circle Way to the Beach.  This project provides $300,000 of supplemental funding for 
that project.

Project Information Status: CIP Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $300,000
Project Type: Drainage Type of Work: Construction

4CIP Number

Project ID Number: 328 175
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CIP Project Information Capital Improvement Fund

Coast Highway/Hinkle Place Sidewalk Supplemental Funding

Project Originator: Steve May

Project Description and Purpose:
In FY 05/06, $460,000 was appropriated for the construction of a sidewalk along 
Coast Highway near Hinkle Place. This project provides $200,000 of supplemental 
funding for that project.

Project Information Status: CIP Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $200,000
Project Type: Sidewalks Type of Work: Construction

5CIP Number

Project ID Number: 326 176
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CIP Project Information Capital Improvement Fund

Moulton Meadows Park Play Equipment Replacement

Project Originator: Victor Hillstead

Project Description and Purpose:
A playground safety audit was conducted on Sept. 18, 2000. The wooden play 
equipment is reaching the end of its servicable life and replacement is necessary.  In 
addition, the fitness trail equipment will be replaced.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $200,000
Project Type: Parks Type of Work: Replacement

6CIP Number

Project ID Number: 47 177
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CIP Project Information Capital Improvement Fund

South Laguna Streetscape Supplemental Funding

Project Originator: Derek Wieske

Project Description and Purpose:
In FY 03/04, $470,000 was appropriated for the South Laguna Village Commercial 
Streetscape improvements.  This project provides $380,000 of supplemental funding 
for that project; $232,500 of this supplemental funding will be provided by a 
Transportation Enhancement Activity grant.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $380,000
Project Type: Beautification Type of Work: Construction

7CIP Number

Project ID Number: 342 178
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CIP Project Information Capital Improvement Fund

Diamond Street Beach Stairs Supplemental Funding

Project Originator: Derek Wieske

Project Description and Purpose:
In FY 04/05, $260,000 was appropriated for the construction of a beach access 
stairway at Diamond Street. This project provides $150,000 of supplemental funding 
for that project.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $150,000
Project Type: Stairs Type of Work: Construction

8CIP Number

Project ID Number: 341 179
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CIP Project Information Capital Improvement Fund

Main Beach Boardwalk Supplemental Funding

Project Originator: Victor Hillstead

Project Description and Purpose:
In FY 04/05, $420,000 was appropriated for the replacement of the Main Beach 
boardwalk planking. This project provides $400,000 of supplemental funding for that 
project.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $400,000
Project Type: Parks Type of Work: Construction

9CIP Number

Project ID Number: 340 180
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CIP Project Information Capital Improvement Fund

Diamond Crestview Area Guardrail Construction

Project Originator: Steve May

Project Description and Purpose:
This project provides for the construction of approximately 2,000 lineal feet of 
guardrails at various locations in the Diamond Crestview area.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $50,000
Project Type: Streets Type of Work: Construction

10CIP Number

Project ID Number: 336 181
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CIP Project Information Capital Improvement Fund

Coast Highway at Lagunita Walkway and Dumond Drainage Construction

Project Originator: Derek Wieske

Project Description and Purpose:
This project will construct a three foot wide decomposed granite walkway on a 10-foot 
wide strip of land owned by the Lagunita Homeowners Association, and construct 
drainage improvements on Dumond Drive adjacent to Lagunita.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $70,000
Project Type: Sidewalks Type of Work: Construction

11CIP Number

Project ID Number: 246 182
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CIP Project Information Capital Improvement Fund

Alley Paving Cress to Alta Vista

Project Originator: Steve May

Project Description and Purpose:
Resurface the alleys west of Coast Highway from Sleepy Hollow to Nyes Place, and 
the alleys east of Coast Highway from Cress Street to Alta Vista.  This work is to be 
accomplished at the same time as the gas tax fund projects in the area.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $500,000
Project Type: Alley Type of Work: Rehabilitation

12CIP Number

Project ID Number: 213 183
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CIP Project Information Capital Improvement Fund

Laguna Canyon Road Traffic Signal at the Festival of The Arts

Project Originator: Steve May

Project Description and Purpose:
Construct a traffic signal at the pedestrian crossing near the Festival of The Arts.  
Caltrans will design and construct the project, and the City will pay for 100% of the 
construction cost. The total construction cost is $400,000;  $289,000 will be provided 
by Measure M grant funds and $111,000 will be provided from the Capital 
Improvement Fund.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $400,000
Project Type: Streets Type of Work: Construction

13CIP Number

Project ID Number: 283 184
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CIP Project Information Capital Improvement Fund

Heisler Park Water Quality Improvements

Project Originator: Wade Brown

Project Description and Purpose:
This project constructs water quality improvements to the Rockpile Beach area 
identified in the Heisler Park Preservation and Renovation Master Plan.  
Improvements include retaining walls, beach access stairway removal and 
replacement, pathway and drainage improvements, and landscape and irrigation 
improvements.  $800,000 is anticipated from a Proposition 50 grant fund with 
$800,000 of matching funds from the City.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $1,600,000
Project Type: Parks Type of Work: Construction

14CIP Number

Project ID Number: 351 185
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CIP Project Information Capital Improvement Fund

Starlit/Bluebird Storm Drain Replacement

Project Originator: Steve May

Project Description and Purpose:
This storm drain replaces the existing deteriorated storm drain from Bluebird Canyon 
Drive near Sailing Way, easterly to Starlit Drive.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $400,000
Project Type: Drainage Type of Work: Replacement

15CIP Number

Project ID Number: 55 186
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CIP Project Information Capital Improvement Fund

Brooks Street Stair Replacement Supplemental Funding

Project Originator: Steve May

Project Description and Purpose:
In fiscal year 2003/04, $120,000 was budgeted for the replacement of the Brooks 
Street beach access stairs.  This project provides $85,000 of supplemental funding 
for that project.

Project Information Status: CIP Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $85,000
Project Type: Stairs Type of Work: Construction

16CIP Number

Project ID Number: 349 187
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CIP Project Information Capital Improvement Fund

Brooks Street Storm Drain Construction

Project Originator: Steve May

Project Description and Purpose:
The storm drain extends from an existing storm drain at Brooks Street and South 
Coast Highway to 400 feet easterly along Brooks Street to Glenneyre Street.  As part 
of the Pottery Shack development, a new storm drain is being installed half the 
distance of this block. Extending it the entire block (replacing old, undersized pipe), 
should be done now - rather than wait for several years - because the street and 
sidewalk are being rebuilt by the private property owner which will save money for the 
City.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $33,000
Project Type: Drainage Type of Work: Construction

17CIP Number

Project ID Number: 52 188
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CIP Project Information Capital Improvement Fund

Coast Highway Left Turn Prohibition Supplemental Funding

Project Originator: Steve May

Project Description and Purpose:
This project provides supplemental funding for the City's contribution to a Caltrans 
project to prohibit left turns.  The cost of the mast arms which Caltrans needs for the 
left turn prohibitions has increased.

Project Information Status: Preliminary Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $50,000
Project Type: Streets Type of Work: Construction

18CIP Number

Project ID Number: 350 189
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CIP Project Information Gas Tax Fund

Fiscal Year 05/06 Street Rehabilitation Projects Supplemental Funding

Project Originator: Steve May

Project Description and Purpose:
In FY 05/06 a total of $1,500,000 was appropriated for two street resurfacing 
projects.  The streets to be resurfaced are in two general areas, the first area is 
bounded approximately by South Coast Highway on the east, Nyes Place on the 
south, Cleo St. on the North, and the Pacific Ocean on the west, the second area is 
bounded approximately by Mountain Road on the north, Santa Cruz and Catalina on 
the east, Upland Road on the south, and South Coast Highway on the west. This 
project provides $1,300,000 of supplemental funding for the combined projects.

Project Information Status: CIP Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $1,300,000
Project Type: Streets Type of Work: Rehabilitation

19CIP Number

Project ID Number: 324 190
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CIP Project Information Gas Tax Fund

Oriole/Meadowlark Streets Rehabilitation Design

Project Originator: Steve May

Project Description and Purpose:
Street resurfacing for the area bounded approximately by Bluebird Canyon Dr. from 
Cress Street past Oriole Dr., Oriole Dr., Flamingo Road, Meadowlark Road, and 
Meadowlark Lane is scheduled for FY 07/08.  This project provides for the design 
costs of the Oriole/Meadowlark streets rehabilitiation project.

Project Information Status: CIP Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $50,000
Project Type: Streets Type of Work: Design

20CIP Number

Project ID Number: 327 191

0038400



CIP Project Information Gas Tax Fund

Canyon Acres/Frontage Road Rehabilitation Design

Project Originator: Steve May

Project Description and Purpose:
Street resurfacing for the area bounded approximately by Canyon Acres Drive, 
Laguna Canyon Frontage Road, Arroyo Drive,  and the existing paved portions of 
Woodland Dr., Lewellyn Dr., and Milligan Dr. is scheduled for FY 07/08.  This project 
provides for the design costs of the Canyon Acres/Frontage Road streets 
rehabilitation project.

Project Information Status: CIP Project Information

CIP Ten-Year Plan Year: 06/071

Projected Cost: $50,000
Project Type: Streets Type of Work: Design

21CIP Number

Project ID Number: 329 192
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Capital Street
Improvement Gas Tax Lighting

Year Fund Fund Fund Total

1. 2006/07 $10,542,000 1,2,3,4 $1,400,000 5 $11,942,000

2. 2007/08 4,350,000 2,000,000 6 6,350,000

3. 2008/09 4,300,000 1,850,000 7 6,150,000

4. 2009/10 7,340,000 8 1,500,000 9 8,840,000

5. 2010/11 5,370,000 590,000 5,960,000

6. 2011/12 5,350,000 590,000 5,940,000

7. 2012/13 5,300,000 590,000 5,890,000

8. 2013/14 4,700,000 590,000 5,290,000

9. 2014/15 5,200,000 590,000 5,790,000

10. 2015/16 5,400,000 590,000 5,990,000

TOTAL $57,852,000 $10,290,000 $0 $68,142,000

1 $131,600 funded by Transportation Enhancement grant
2 $232,500 funded by Transportation Enhancement Activity grant
3 $289,000 funded by Measure - M grant
4 $800,000 funded by Proposition 50 grant
5 $405,000 funded by a transfer from the Capital Improvement Fund
6

7 $960,000 funded by a transfer from the Capital Improvement Fund
8 $2,000,000 funded by a grant from State Park Bond
9 $505,000 funded by a transfer from the Capital Improvement Fund

$1,110,000 funded by a transfer from the Capital Improvement Fund 

FUNDING SUMMARY
TEN YEAR CAPITAL IMPROVEMENT PLAN

Fiscal Year 2006/07 through Fiscal Year 2015/16

City of Laguna Beach  193

0038402



CITY OF LAGUNA BEACH CAPITAL IMPROVEMENT PROGRAM REVENUE AND BUDGET PROJECTIONS

Program Year 1 2 3 4 5 6 7 8 9 10
Fiscal Year 06/07 07/08 08/09 09/10 10/11 11/12 12/13 13/14 14/15 15/16

116 CAPITAL IMPROVEMENT FUND
Starting Fund Balance 1,455,689$        365,689$          430,689$          695,689$          375,689$          530,689$          705,689$          930,689$          1,755,689$       2,080,689$       

3138 Real Property Transfer Tax 550,000$           550,000$          550,000$          550,000$          550,000$          550,000$          550,000$          550,000$          550,000$          550,000$          
3144 Building Construction Tax 250,000$           250,000$          250,000$          250,000$          250,000$          250,000$          250,000$          250,000$          250,000$          250,000$          
3410 Vehicle Code Fines 300,000$           280,000$          280,000$          280,000$          280,000$          280,000$          280,000$          280,000$          280,000$          280,000$          
3415 Municipal Code Fines Other 30,000$             30,000$            30,000$            30,000$            30,000$            30,000$            30,000$            30,000$            30,000$            30,000$            
3420 Municipal Code Fines Parking 875,000$           870,000$          870,000$          870,000$          870,000$          870,000$          870,000$          870,000$          870,000$          870,000$          
3422 Municipal Code Fines DMV 100,000$           100,000$          100,000$          100,000$          100,000$          100,000$          100,000$          100,000$          100,000$          100,000$          
3442 Administrative Citations Police 80,000$             40,000$            40,000$            40,000$            40,000$            40,000$            40,000$            40,000$            40,000$            40,000$            
3671 State Park Bond 2,000,000$       
3959 Auto Immobilization Fee 5,000$               5,000$              5,000$              5,000$              5,000$              5,000$              5,000$              5,000$              5,000$              5,000$              

Transportation Enhancement Activity Grant 233,000$           
Transportation Enhancement Activity Grant 132,000$           
Measure - M Grant 289,000$           
Hotel Taxes from Montage 2,900,000$        3,400,000$       3,400,000$       3,400,000$       3,400,000$       3,400,000$       3,400,000$       3,400,000$       3,400,000$       3,400,000$       
Receipts from Sale Olive Street Lots 1,500,000$        
Unused FEMA/OES Funds 488,000$           
General Fund Suplus Repaid 875,000$           
Prop 50 Grant 800,000$           

Transfer From Street Lighting Fund 500,000$           
Total Funds Available 11,362,689$      5,890,689$       5,955,689$       8,220,689$       5,900,689$       6,055,689$       6,230,689$       6,455,689$       7,280,689$       7,605,689$       
Transfer To Gas Tax Fund (455,000)$          (1,110,000)$      (960,000)$         (505,000)$         -$                     -$                      -$                     -$                     -$                     -$                     
CIP Budget (10,542,000)$     (4,350,000)$      (4,300,000)$      (7,340,000)$      (5,370,000)$      (5,350,000)$      (5,300,000)$      (4,700,000)$      (5,200,000)$      (5,400,000)$      

Ending Fund Balance 365,689$           430,689$          695,689$          375,689$          530,689$          705,689$          930,689$          1,755,689$       2,080,689$       2,205,689$       

Program Year 1 2 3 4 5 6 7 8 9 10
Fiscal Year 06/07 07/08 08/09 09/10 10/11 11/12 12/13 13/14 14/15 15/16

132 GAS TAX FUND
Starting Fund Balance -$                       -$                     -$                     -$                     -$                     5,000$              10,000$            15,000$            20,000$            25,000$            
Total Revenues 945,000$           890,000$          890,000$          995,000$          595,000$          595,000$          595,000$          595,000$          595,000$          595,000$          
Transfer From Capital Improvement Fund 455,000$           1,110,000$       960,000$          505,000$          -$                     
Total Funds Available 1,400,000$        2,000,000$       1,850,000$       1,500,000$       595,000$          600,000$          605,000$          610,000$          615,000$          620,000$          
CIP Budget (1,400,000)$       (2,000,000)$      (1,850,000)$      (1,500,000)$      (590,000)$         (590,000)$         (590,000)$         (590,000)$         (590,000)$         (590,000)$         

Ending Fund Balance -$                       -$                     -$                     -$                     5,000$              10,000$            15,000$            20,000$            25,000$            30,000$            

Program Year 1 2 3 4 5 6 7 8 9 10
Fiscal Year 06/07 07/08 08/09 09/10 10/11 11/12 12/13 13/14 14/15 15/16

134 STREET LIGHTING FUND *
Starting Fund Balance 983,000$           1,124,000$       1,790,600$       2,483,800$       3,204,900$       3,954,900$       4,735,000$       5,546,400$       6,390,200$       7,267,800$       
Total Revenues 911,000$           947,400$          985,200$          1,024,800$       1,065,800$       1,108,500$       1,152,900$       1,199,000$       1,247,000$       1,296,900$       
Transfer to Capital Improvement Fund (500,000)$          
Total Funds Available 1,394,000$        2,071,400$       2,775,800$       3,508,600$       4,270,700$       5,063,400$       5,887,900$       6,745,400$       7,637,200$       8,564,700$       
Operating Expenses (270,000)$          (280,800)$         (292,000)$         (303,700)$         (315,800)$         (328,400)$         (341,500)$         (355,200)$         (369,400)$         (384,200)$         
Capital Expenses
CIP Budget 0 0 0 0 0 0 0 0 0 0

Ending Fund Balance 1,124,000$        1,790,600$       2,483,800$       3,204,900$       3,954,900$       4,735,000$       5,546,400$       6,390,200$       7,267,800$       8,180,500$       

* Revenues and expenses for the Street Lighting Fund include a 4 percent annual inflationary increase.
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TEN YEAR CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

OneYearFiscal Year 2006/07

Capital Improvement Fund

Third Street Retaining Wall Design $60,0001
Lifeguard Headquarters Supplemental Funding $600,0002
Community Center Supplemental Funding $5,064,0003
Circle Way Storm Drain Supplemental Funding $300,0004
Coast Highway/Hinkle Place Sidewalk Supplemental Funding $200,000 15
Moulton Meadows Park Play Equipment Replacement $200,0006
South Laguna Streetscape Supplemental Funding $380,000 27
Diamond Street Beach Stairs Supplemental Funding $150,0008
Main Beach Boardwalk Supplemental Funding $400,0009
Diamond Crestview Area Guardrail Construction $50,00010
Coast Highway at Lagunita Walkway and Dumond Drainage Construction $70,00011
Alley Paving Cress to Alta Vista $500,00012
Laguna Canyon Road Traffic Signal at the Festival of The Arts $400,000 313
Heisler Park Water Quality Improvements $1,600,000 414
Starlit/Bluebird Storm Drain Replacement $400,00015
Brooks Street Stair Replacement Supplemental Funding $85,00016
Brooks Street Storm Drain Construction $33,00017
Coast Highway Left Turn Prohibition Supplemental Funding $50,00018

$10,542,000Total Cost of 2006/07 Capital Improvement Fund Projects

Gas Tax Fund

Fiscal Year 05/06 Street Rehabilitation Projects Supplemental Funding $1,300,000 519
Oriole/Meadowlark Streets Rehabilitation Design $50,00020
Canyon Acres/Frontage Road Rehabilitation Design $50,00021

$1,400,000Total Cost of 2006/07 Gas Tax Fund Projects

$11,942,000TOTAL OF ALL PROJECTS FOR FISCAL YEAR 2006/07

$131,600 funded by Transportation Enhancement Activity grant1

$232,500 funded by Transportation Enhancement Activity grant2

$289,000 funded by Measure - M grant3

$800,000 funded by Proposition 50 grant4

$405,000 funded by a transfer from the Capital Improvement Fund5
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TEN YEAR CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

TwoYearFiscal Year 2007/08

Capital Improvement Fund

Laguna Canyon Channel Rehabilitation $450,0001
Zimmerman Storm Drain Supplemental Funding $1,200,0002
New Alley Construction Between Chiquita St. and Cajon St. $150,0003
Animal Shelter Creek Erosion Protection Construction $450,0004
St. Ann's Drive Retaining Wall Replacement $200,0005
Third Street Hill Retaining Wall Replacement $450,0006
Thalia Street Stairs Replacement $250,0007
Upper Park Avenue Storm Drain Construction Phase 1 $400,0008
Nyes Place Sidewalk Construction at 375-385 & 364-370 $100,0009
Hillcrest Drive Sidewalk Construction $150,00010
Anita Street Sidewalk Construction $100,00011
Nyes Place at Coast Highway Curb Modification Construction $50,00012
Laguna Avenue Creation of Additional Parking $100,00013
Police Dept. Shooting Range Road Resurfacing $50,00014
Fire Station #1 Window Replacement $50,00015
Alta Laguna Park Play Equipment Replacement $200,00016

$4,350,000Total Cost of 2007/08 Capital Improvement Fund Projects

Gas Tax Fund

Rembrandt/VanDyke/Diamond/Crestview Streets Rehabilitation $1,000,000 117
Oriole/Meadowlark Streets Rehabilitation $1,000,000 218

$2,000,000Total Cost of 2007/08 Gas Tax Fund Projects

$6,350,000TOTAL OF ALL PROJECTS FOR FISCAL YEAR 2007/08

$110,000 funded by a transfer from the Capital Improvement Fund1

$1,000,000 funded by a transfer from the Capital Improvement Fund2
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TEN YEAR CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

ThreeYearFiscal Year 2008/09

Capital Improvement Fund

South Main Beach Restroom Replacement $400,0001
North Laguna Alley Rehabilitation $900,0002
Alta Vista Retaining Wall Replacement Lower Section $450,0003
Alta Vista Way Retaining Wall Replacement Upper Section $1,250,0004
Citywide Sidewalk Repairs $200,0005
5th Avenue Nuisance Water Diversion Upgrade $200,0006
Ocean Front Retaining Wall Replacement $250,0007
Bridge Road Storm Drain Reconstruction $150,0008
Cress Street Sidewalk Construction $150,0009
Cypress Drive Curb & Gutter Replacement $100,00010
Top of the World Area Sidewalk Repairs $150,00011
2900 Alta Laguna Blvd. Fire Station 3 Exterior Siding Renovation $100,00012

$4,300,000Total Cost of 2008/09 Capital Improvement Fund Projects

Gas Tax Fund

Anita to Cress/Temple Ter. to Coast Hwy. Streets Rehabilitation $1,200,000 113
Canyon Acres/Frontage Road Rehabilitation $550,00014
Loma Terrace Street Paving $100,00015

$1,850,000Total Cost of 2008/09 Gas Tax Fund Projects

$6,150,000TOTAL OF ALL PROJECTS FOR FISCAL YEAR 2008/09

$960,000 funded by a transfer from the Capital Improvement Fund1
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TEN YEAR CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

FourYearFiscal Year 2009/10

Capital Improvement Fund

Mystic Hills/Coral Drive Storm Drain Construction $500,0001
Heisler Park Preservation and Restoration $4,000,000 12
Skyline Dr. Gutter Replacement $100,0003
City Hall Recreation Room Reconfiguration $1,040,0004
Moulton Meadows Park and Alta Laguna Park Rehabilitation $300,0005
Anita Street Beach Stairs Replacement $200,0006
Crestview Place Vehicle Turn-Around Construction $200,0007
Anita Street Storm Drain Construction $200,0008
Oak Street Storm Drain Construction $200,0009
Oak Street Beach Stairs Replacement $200,00010
Citywide Sidewalk Repairs $200,00011
Fire Station #3 Gender Accommodations Renovation $100,00012
Lang Park Window Replacement $100,00013

$7,340,000Total Cost of 2009/10 Capital Improvement Fund Projects

Gas Tax Fund

Skyline/Upper Park Ave. Streets Rehabilitation $1,500,000 214

$1,500,000Total Cost of 2009/10 Gas Tax Fund Projects

$8,840,000TOTAL OF ALL PROJECTS FOR FISCAL YEAR 2009/10

$2,000,000 funded by a grant from State Park Bond1

$505,000 funded by a transfer from the Capital Improvement Fund2
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TEN YEAR CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

FiveYearFiscal Year 2010/11

Capital Improvement Fund

Glenneyre Street Channel Replacement $100,0001
Tahiti Drive Storm Drain Replacement $100,0002
Coast Highway South of Moss Point Sidewalk Construction $350,0003
Aster Street Sidewalk Construction $100,0004
Catalina and El Camino Del Mar Median Construction $250,0005
Glenneyre St., Calliope to Bluebird, Sidewalk Replacement $150,0006
Park Ave/Third St. Cross Gutter Rehabilitation $50,0007
Citywide Alley Paving Phase 1 $650,0008
Citywide Storm Drain Construction Phase 1 $600,0009
Shaw's Cove Stairs Replacement $250,00010
Citywide Sidewalk Repairs $200,00011
Broadway Landscaping and Fencing Improvements $150,00012
Act V Storm Drain Extension $450,00013
Sleepy Hollow Beach Stairs Replacement $350,00014
Crestview Place to Ruby Place Emergency Access Stair Construction $200,00015
Victoria Drive Beach Stairs Replacement $200,00016
City Hall Slope Stabilization $270,00017
Fisherman's Cove Stairs Replacement $250,00018
Cress Street Storm Drain Construction $200,00019
Mermaid Street Retaining Wall Replacement $150,00020
Fire Station #2 Apparatus Bay Extension $250,00021
Fire Station #2 Exterior Siding and Stucco Repairs $50,00022
Fire Station #1 Study of Raising Apparatus Bay Doors $50,00023

$5,370,000Total Cost of 2010/11 Capital Improvement Fund Projects

Gas Tax Fund

Citywide Slurry Seal, Phase I $590,00024

$590,000Total Cost of 2010/11 Gas Tax Fund Projects

$5,960,000TOTAL OF ALL PROJECTS FOR FISCAL YEAR 2010/11
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TEN YEAR CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

SixYearFiscal Year 2011/12

Capital Improvement Fund

Riddle Field Restroom Replacement $500,0001
Citywide Alley Paving Phase 2 $700,0002
Lang Park Roof Replacement $100,0003
Lang Park Pathway Replacement $50,0004
City Hall Roof Repairs $200,0005
Old Top of the World Park Rehabilitation $250,0006
Dumond Drive Beach Ramp Extension $350,0007
Moss Street Beach Stairs Replacement $300,0008
Crescent Bay Beach Ramp Extension $200,0009
Miramar Street Stairs Construction $100,00010
Coast Highway Sidewalk Construction South of Three Arch Bay $450,00011
High School Tennis Court Lights Renovation $100,00012
El Toro Road Traffic Signal Interconnect $200,00013
Bluebird Park Gate and Fence Replacement on Cress Street $100,00014
Citywide Storm Drain Construction Phase 2 $650,00015
High School Tennis Court Additional Lighting Installation $100,00016
Coast Highway at Catalina and West Median Construction $100,00017
Main Beach Bench Replacement $100,00018
City Wide Pedestrian Countdown Timers on Ten Traffic Signals $50,00019
Laguna Canyon Road Median Rehabilitation and Relandscaping $550,00020
285 Agate Street Fire Station 2 Water Quality Run-off Construction $100,00021
2900 Alta Laguna Blvd. Fire Station 3 Water Quality Run-off Construction $100,00022

$5,350,000Total Cost of 2011/12 Capital Improvement Fund Projects

Gas Tax Fund

Citywide Slurry Seal, Phase 2 $590,00023

$590,000Total Cost of 2011/12 Gas Tax Fund Projects

$5,940,000TOTAL OF ALL PROJECTS FOR FISCAL YEAR 2011/12
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TEN YEAR CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

SevenYearFiscal Year 2012/13

Capital Improvement Fund

Coast Highway/Solana Way Sidewalk Construction $550,0001
Coast Highway/Alta Vista Sidewalk Construction $600,0002
Cliff Drive Crossgutter Construction $50,0003
Cliff Drive/Acacia Intersection Improvements $50,0004
Coast Highway/Arch Street Sidewalk Construction $50,0005
City Building Facilities Funds Accural Year 1 $1,500,0006
Myrtle Street and Cliff Drive Intersection Improvements $100,0007
Animal Shelter Radiant Heat Replacement $150,0008
Crescent Bay Rest Room Lattice and Trash Enclosure Construction $50,0009
Upper Park Avenue Storm Drain Construction Phase 2 $1,500,00010
Coast Highway/Moss Street Sidewalk Construction $700,00011

$5,300,000Total Cost of 2012/13 Capital Improvement Fund Projects

Gas Tax Fund

Citywide Slurry Seal Phase 3 $590,00012

$590,000Total Cost of 2012/13 Gas Tax Fund Projects

$5,890,000TOTAL OF ALL PROJECTS FOR FISCAL YEAR 2012/13
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TEN YEAR CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

EightYearFiscal Year 2013/14

Capital Improvement Fund

City Building Facilities Funds Accural Year 2 $1,500,0001
Sleepy Hollow Lane Nuisance Water Diversion $300,0002
Coast Highway Intersections Rehabilitation $200,0003
Diamond/Crestview Street Widening $900,0004
Citywide Storm Drain Construction Phase 3 $1,800,0005

$4,700,000Total Cost of 2013/14 Capital Improvement Fund Projects

Gas Tax Fund

North Laguna-High Drive Area Street Rehabilitation $590,0006

$590,000Total Cost of 2013/14 Gas Tax Fund Projects

$5,290,000TOTAL OF ALL PROJECTS FOR FISCAL YEAR 2013/14
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TEN YEAR CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

NineYearFiscal Year 2014/15

Capital Improvement Fund

City Building Facilities Funds Accural Year 3 $1,500,0001
Coast Highway,10th Avenue to South City Limits, Median Construction $1,000,0002
Sleepy Hollow Retaining Wall Replacement $200,0003
Citywide Storm Drain Construction Phase 4 $1,500,0004
Monterey Street Access Ramp Construction $200,0005
Laguna Canyon Road Sidewalk Construction $500,0006
Hinkle Place/Coast Highway Intersection Improvement $300,0007

$5,200,000Total Cost of 2014/15 Capital Improvement Fund Projects

Gas Tax Fund

Citywide Street Rehabilitation Phase 1 $590,0008

$590,000Total Cost of 2014/15 Gas Tax Fund Projects

$5,790,000TOTAL OF ALL PROJECTS FOR FISCAL YEAR 2014/15
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TEN YEAR CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

TenYearFiscal Year 2015/16

Capital Improvement Fund

Citywide Storm Drain Construction Phase 5 $2,250,0001
Bluebird Canyon Drive Retaining Wall Construction $750,0002
Terry/Rounsevel Drainage Improvements $600,0003
Terry/Ashton Pedestrian Access $250,0004
585 Glenneyre Intersection Improvements $50,0005
Hillcrest Drive Curb Construction $50,0006
El Toro Road/Canyon Hills Median Improvements $150,0007
Hillcrest Drive Drainage Improvements $150,0008
Boat Canyon Stairway Construction $150,0009
ADA Transition Plan Update $50,00010
Cedar Way Right of Way Survey $50,00011
Del Mar Sidewalk Construction $500,00012
Monterey Drive Sidewalk Construction $300,00013
Glenneyre Parking Structure Vacancy Display $100,00014

$5,400,000Total Cost of 2015/16 Capital Improvement Fund Projects

Gas Tax Fund

Citywide Street Rehabilitation Phase 2 $590,00015

$590,000Total Cost of 2015/16 Gas Tax Fund Projects

$5,990,000TOTAL OF ALL PROJECTS FOR FISCAL YEAR 2015/16
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of ProjectD NumberProject Name
Projected Cost 1

Capital Improvements Not Included In the Ten-Year Plan

$300,00012110th Avenue Storm Drain Construction

$150,00012211th Avenue Storm Drain Construction

$200,00016731300 Block of Coast Highway Storm Drain Construction

$5,000,0001274th Avenue Property Acquisition for a Parking Structure

$300,0001198th Avenue Storm Drain Construction

$2,000,000117Arch Beach Heights Storm Drain Replacement

$400,00091Arch Street Storm Drain Construction

$100,000165Arroyo Drive Storm Drain Construction

$550,000162Aster Street Storm Drain Construction

$400,000281Balboa Avenue Drainage Improvements

$200,000164Barranca Street Storm Drain Construction

$700,000282Bayview Place to Park Avenue Storm Drain Construction

$300,000185Bluebird Creek Nature Trail Construction

$300,00085Broadway/Festival of Arts Storm Drain Construction

$100,000247Bus Depot Curb Reconstruction

$200,00093Cajon Street/Alley Storm Drain Construction

$100,00086Calliope Street Storm Drain Construction

$650,000183Canyon View Drive/Buena Vista Way Drainage Construction

$300,000166Cardinal Way Storm Drain Construction

$250,000169Catalina Avenue Storm Drain Construction

$500,000271City Wide Traffic Signal Pre-emption

$1,000,000309Citywide Storm Drain Construction Phase 5

2051. Projected Cost of Project in 2006 Dollars
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of ProjectD NumberProject Name
Projected Cost 1

Capital Improvements Not Included In the Ten-Year Plan

$600,00082Citywide Street Rehabilitation Phase 3

$300,00070Cliff Drive Strand Stairs to Fisherman's Cove Construction

$250,000172Coast Highway North of Three Arch Bay Storm Drain Construction

$250,000168Coast Highway to Aliso Creek Storm Drain Construction

$150,000161Coast View, Temple Hills and Wendt Terrace Storm Drain Construction

$400,000337Cortez/Baja to Crestview Storm Drain Construction

$750,000182Crescent Bay Drive Street Replacement

$150,000203El Morro School Playfield Lighting Construction

$50,000275El Paseo Street Widening

$250,000132El Toro Road Sidewalk Construction

$50,000233El Toro Road Sidewalk Study

$50,000291Fire Station #4 ADA Access Improvements

$200,000148Hillcrest Drive / Emerald Bay Storm Drain Construction

$700,000116Holly/Brooks Storm Drain Construction

$300,000236Irvine Bowl Tennis Court Relocation

$400,000154Jasmine Street Storm Drain Construction

$50,000128Laguna Canyon Channel Urban Runoff Recycling Facility Project Report

$2,000,000250Laguna Canyon Creek Restoration

$15,000,00089Laguna Canyon Road Undergrounding of Utilities

$200,000108Main Beach South Ramp Construction

$200,000277Mermaid Street Reconstruction at 367,377,385,and 393

$200,000157Moss Street Storm Drain Construction

2061. Projected Cost of Project in 2006 Dollars
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of ProjectD NumberProject Name
Projected Cost 1

Capital Improvements Not Included In the Ten-Year Plan

$200,00057Mountain Road Storm Drain Construction

$250,000163Myrtle Street Storm Drain Construction

$400,000265Nyes Place Truck Escape Ramp Construction

$50,000274Ocean Avenue Drinking Fountains

$100,000158Ocean View Street Storm Drain Construction

$150,000150Pinecrest Drive Storm Drain Construction

$5,000,000200Playhouse Parking Structure Construction

$300,00058Rimrock/Bluebird Storm Drain Replacement

$300,00072San Remo Drive/Donna Drive Storm Drain Construction

$150,000160Santa Cruz Street Storm Drain Construction

$400,000171Scenic Drive Storm Drain Construction

$50,000188Shaw's Cove Shower Facility Construction

$150,00084Solana Way/South Coast Hwy. Storm Drain Construction

$700,000334Summit Drive Storm Drain Construction

$300,000170Sunset Avenue Storm Drain Construction

$100,000280Temple Hills Drive Storm Drain Construction

$2,500,000241Temple Hills Pedestrian Path Phase 2

$50,000134Third Street Median and Pedestrian Crossing Construction

$200,00064Thurston Park Rehabilitation

$250,00041Top of The World Storm Drain Replacement

$300,000159Upper Anita Street Storm Drain Construction

$200,000156Upper Cress Street Storm Drain Construction

2071. Projected Cost of Project in 2006 Dollars
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of ProjectD NumberProject Name
Projected Cost 1

Capital Improvements Not Included In the Ten-Year Plan

$100,000212Upper High Drive Storm Drain Construction

$300,000155Upper Oak Street Storm Drain Construction

$300,000198Victoria Beach Street Light Replacement

$15,000,000190Village Entrance Improvements

$250,000153Wave Street Storm Drain Construction

$250,000114Wesley Drive and Lang Park Storm Drain Construction

$200,000111Wesley Drive/Marilyn Drive Storm Drain Construction

$150,00099Y Place Storm Drain Construction

74 Capital Improvements Not Included in the Ten-Year Plan Totaling $65,150,000

2081. Projected Cost of Project in 2006 Dollars
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CAPITAL IMPROVEMENT PROGRAM –  
WATER QUALITY DEPARTMENT 

 
 
 
 

Introduction 
 
The City's Capital Improvement Program for the Water Quality Department includes 
major projects to replace or construct portions of the City's wastewater system.  
 
The following schedules are included on the pages that follow: 
 

1. "Wastewater Fund Ten Year Capital Improvement Plan" (pages 211-214).  This 
schedule summarizes all capital improvement projects budgeted for Fiscal  Year 
2006/07. 

 
2. "10 Year Wastewater Fund Financial Plan”  (page 215).  This is a one-page 

summary of Wastewater Fund revenue and budget projections for the next ten 
years. 
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Fiscal Year 2006/07
1 Emergency Power from Nyes Pl to Upgraded Victoria I & II (3301-9713) 270,000$      
2 Main Beach Lift Station Rehabilitation  (3301-9714) 225,000$      
3 Irvine Cove Lift Station Generator - Supplemental: Electrical Panel + 

Upgrades (3301-9663)
45,000$        

4 Brooks Lift Station Supplemental: Portable Power Quick-Connect, 
Electrical Panel + Upgrades (3301-9715)

40,000$        

5 Bluebird SOCWA Emergency Generator Control Panel/Switch Gear 
Replacement (3301-9665)

85,000$        

6 Steel Surge Tanks Replacement (3301-9710) 100,000$      
7 Design NCI Alignment out of Aliso Creek (3302-9716) 190,000$      
8 SOCWA Treatment Plant Improvements (3302-9717) 120,000$      

Total Cost - 1,075,000$   

Fiscal Year 2007/08
9 Design Third Street/Loma Terrace sewer realignment 100,000$      

10 Rockledge Lift Station and Force Main Replace + Elect Upgrades 100,000$      
11 Design Rockledge Sewer Main Replacement 110,000$      
12 Reconstruct NCI Out of Aliso Creek 730,000$      
13 Laguna SOCWA Odor Control Systems 365,000$      
14 SOCWA Treatment Plant Improvements 700,000$      

Total Cost - 2,105,000$   

Fiscal Year 2008/09
15 Reconstruct Third Street/Loma Terrace sewer pipe 700,000$      

16 Rockledge Sewer Main Replacement 1,000,000$   

17 Village Entrance Force Main Realignment at Laguna SOCWA 400,000$      

18 Variable Frequency Drive Replacements Bluebird SOCWA LS No. 26 100,000$      

19 Variable Frequency Drive Replacements Laguna SOCWA LS No. 25 100,000$      

20 Improve Access to Bluebird SOCWA #26 Lift Station 70,000$        

21 SOCWA Treatment Plant Improvements 425,000$      

22 North Coast Interceptor Improvement Reserve 50,000$        

Total Cost - 2,845,000$   

PROPOSED TEN-YEAR
SEWER SYSTEM CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16
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PROPOSED TEN-YEAR
SEWER SYSTEM CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

Fiscal Year 2009/10
23 SOCWA Lift Station Control System Upgrades 100,000$      
24 SOCWA Treatment Plant Improvements 465,000$      
25 North Coast Interceptor Improvement Reserve 50,000$        

Total Cost - 615,000$      

Fiscal Year 2010/11
26 Install Manholes over FRP Gravity Sections of NCI 370,000$      
27 Install bypass pumping tees on various lift stations 80,000$        
28 SOCWA Treatment Plant Improvements 235,000$      
29 North Coast Interceptor Improvement Reserve 50,000$        

Total Cost - 735,000$      

Fiscal Year 2011/12
30 McKnight Lift Station Control Panel + Elect Upgd 100,000$      
31 SOCWA Lift Station Improvements 200,000$      
32 SOCWA Treatment Plant Improvements 665,000$      
33 North Coast Interceptor Improvement Reserve 75,000$        

Total Cost - 1,040,000$   

Fiscal Year 2012/13
34 Sewer Line video inspection and report 130,000$      
35 Replace pumps/motors Laguna SOCWA #25 Lift Station 225,000$      
36 Replace pumps/motors Bluebird SOCWA #26 Lift Station 350,000$      
37 SOCWA Treatment Plant Improvements 2,880,000$   
38 North Coast Interceptor Improvement Reserve 75,000$        

Total Cost - 3,660,000$   
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PROPOSED TEN-YEAR
SEWER SYSTEM CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

Fiscal Year 2013/14

39 Pearl Street Lift Station Generator, Electrical Panel + Upgrade 210,000$      

40 Santa Cruz Street Lift Station Generator, Electrical Panel + Upgrade 195,000$      

41 SOCWA Lift Station Upgrades 125,000$      

42 SOCWA Treatment Plant Improvements 2,000,000$   

43 North Coast Interceptor Improvement Reserve 200,000$      

Total Cost - 2,730,000$   

Fiscal Year 2014/15
44 Sewer Main Reparis and Manhole Rehab 190,000$      

45 Lift Station Force Main Replacement at Victoria II Lift Station 100,000$      

46 SOCWA Lift Station Upgrades 200,000$      

47 SOCWA Treatment Plant Imps - New SOCWA 10-yr Plan 1,275,000$   

48 North Coast Interceptor Improvement Reserve 250,000$      

Total Cost - 2,015,000$   

Fiscal Year 2015/16

49 Repairs to Gravity Sewer Mains 200,000$      

50 Rehab Lift Station Wet Wells 200,000$      

51 SOCWA Lift Station Upgrades 200,000$      
52 SOCWA Treatment Plant Improvements (estimated) 750,000$      
53 North Coast Interceptor Improvement Reserve 250,000$      

Total Cost - 1,600,000$   
Grand Total 18,420,000$ 
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PROPOSED TEN-YEAR
SEWER SYSTEM CAPITAL IMPROVEMENT PLAN
Fiscal Year 2006/07 through Fiscal Year 2015/16

Unfunded Projects List
A. Design parallel force main for Bluebird SOCWA NCI line (FY '06-'07) 540,000$      
B. Construct parallel force main - Bluebird SOCWA NCI line (FY '09-'10) 5,400,000$   
C. Design parallel force main for Laguna SOCWA NCI line (FY '07-'08) 320,000$      
D. Construct parallel NCI force main from Laguna to Bluebird (FY '11-'12) 3,900,000$   
E. Design parallel force main for Laguna SOCWA NCI line 367,000$      
F. Design parallel NCI force main - Bluebird to Aliso Creek (FY '07-'08) 270,000$      
G. Rehabilitate NCI manholes 470,000$      
H. Increase wet well retention time at Bluebird SOCWA #26 Lift Station 758,000$      
I. Increase wet well retention time at Laguna SOCWA #25 Lift Station 380,000$      
J. Wet well rehabilitation at various stations 310,000$      
K. Increase wet well retention time at Laguna SOCWA #25 Lift Station 380,000$      
L. Increase wet well retention time at Main Beach #11,  

Nyes Pl #24 Lift Station, McKnight #16 and Bluebird Canyon #6
270,000$      

M. Abandon Santa Cruz Lift Station #18 replace with gravity line 120,000$      
N. Abandon Bernard Ct. Lift Station #19 replace with gravity line 260,000$      
O. Abandon Arch Beach Heights Lift Station #22 replace with gravity line 340,000$      
P. Laguna SOCWA NCI force main rehab. 1,309,000$   
Q. Bluebird SOCWA NCI force main rehab. 2,325,000$   

TOTAL FUTURE PROJECTS 17,719,000$ 
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(Figures in $1,000s)

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
FY 2006/07 FY 2007/08 FY 2008/09 FY 2009/10 FY 2010/11 FY 2011/12 FY 2012/13 FY 2013/14 FY 2014/15 FY 2015/16

 Beginning Fund Balance w/ Carryovers: 331 376 1,186 1,530 2,434 3,303 3,939 1,932 915 701

Revenues:
Sewer Service Charges 5,220 5,410 5,600 5,800 6,010 6,230 6,450 6,680 6,920 7,170

     Rate Increases (2) 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%
     Residential Rates Monthly Dollars 36.22 37.49 38.80 40.16 41.57 43.02 44.53 46.08 47.70 49.37

Sewer Connection Charges 155 155 155 155 155 155 155 155 155 155

Low Interest Loan (3) 0 2,000 2,000 0 0 0 0 0 0 0
Federal Grant Funds 0 0 0 0 0 0 0 0 0 0
Emerald Bay Reimbursement 26 61 43 19 30 23 39 20 23 23

Total Estimated Revenue 5,401 7,626 7,798 5,974 6,195 6,408 6,644 6,855 7,098 7,348

Expenses:
Total Operating Expenses 3,500 3,623 3,749 3,881 4,016 4,157 4,302 4,453 4,609 4,770

     Inflation Adjustment 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5% 3.5%

Debt Service:
Debt Service SOCWA 610 620 320
Debt Service for City System (1) 471 468 468 468 468 468 468 468 468 468
Debt Service (3) 72 107 107 107 221 221 221 221
Total Debt Service 1,081 1,088 860 575 575 575 689 689 689 689

Capital:
Sewer System Improvement Projects 680 310 1,700 0 80 100 130 405 290 400
NCI includes SOCWA stations 275 1,095 670 100 370 200 575 125 200 200
NCI Improvement Reserve 0 0 50 50 50 75 75 200 250 250
SOCWA Treatment Plant 120 700 425 465 235 665 2,880 2,000 1,275 750
Total Capital Improvement Expenses $1,075 $2,105 $2,845 $615 $735 $1,040 $3,660 $2,730 $2,015 $1,600

Total Budgeted Expenses 5,656 6,816 7,454 5,071 5,326 5,772 8,651 7,872 7,313 7,059

Revenues - Expenses (255) 810 344 904 869 636 (2,007) (1,017) (214) 289

Reimbursements - SOCWA CIP's (4) (5) 300

Ending Fund Balance 376 1,186 1,530 2,434 3,303 3,939 1,932 915 701 990

NCI Improvement Reserve Fund 0 0 50 100 150 225 300 500 750 1,000

Proposed 10-YEAR SEWER FUND FINANCIAL PLAN  for  FY 2006 - 2007 CIP 

(1)  CA Infrastructure Bank Loan Total $7M as of FY '05-'06 @ 2.73% + 0.3% Fees:  Payments began 8/2005 for a 19-year period.
(2)  Annual Inflationary adjustment Authorized for FY '03-'04 to '11-'12  - Adjustments in future years to be approved.
(3)  Debt Service Est. for $1.5M loan acquired FY '07-'08 over 20 years at 3.75% incl. fees AND Debt Service Est. for $1.5M loan acquired FY '12-'13 over 20 years at 4.5% including fees
(4)  FY '05-'06 $180,000 in savings from completed SOCWA treatment plant capital improvements returned to the City
(5)  For FY '06-'07 $300,000 FEMA reimbursement for construction completed to restore temporary sewer service after the landslide.
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Persistent organic pollutants carried by synthetic polymers
in the ocean environment
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Abstract

Thermoplastic resin pellets are melted and formed into an enormous number of inexpensive consumer goods, many of which are dis-
carded after a relatively short period of use, dropped haphazardly onto watersheds and then make their way to the ocean where some get
ingested by marine life. In 2003 and 2004 pre-production thermoplastic resin pellets and post-consumer plastic fragments were collected
and analyzed for contamination for persistent organic pollutants (POPs). Samples were taken from the North Pacific Gyre, and selected
sites in California, Hawaii, and from Guadalupe Island, Mexico. The total concentration of PCBs ranged from 27 to 980 ng/g; DDTs
from 22 to 7100 ng/g and PAHs from 39 to 1200 ng/g, and aliphatic hydrocarbons from 1.1 to 8600 lg/g. Analytical methods were devel-
oped to extract, concentrate and identify POPs that may have accumulated on plastic fragments and plastic pellets. The results of this
study confirm that plastic debris is a trap for POPs.
� 2007 Elsevier Ltd. All rights reserved.

Keywords: Persistent organic pollutants; Plastic contaminants; PCBs in plastics; DDTs in plastics; PAHs in plastics; Plastic debris; Plastic pellets
1. Introduction

Plastic materials comprise one of the most persistent
macroscopic pollutants in oceanic waters and beaches in
the world. There are many published reports about plastic
debris found throughout the world’s oceans (Colton et al.,
1974; Shiber, 1979; Ryan, 1988; Shaw and Day, 1994;
Golberg, 1995; Gregory, 1996; Guillet, 1997; Henderson,
2001; Ericksson and Burton, 2003; Otley and Ingham,
2003; McDermid and McMullen, 2004; Moore et al.,
2001, 2002; Barnes, 2005).

The proliferation of plastic can be mainly attributed to
inexpensive production costs and the light weight and var-
ied properties of plastics. One pound of the most common
pellets costs about $1US and contains approximately
25,000 pellets. Synthetic polymers are used to package
almost everything in the consumer society. These favorable
0025-326X/$ - see front matter � 2007 Elsevier Ltd. All rights reserved.

doi:10.1016/j.marpolbul.2007.03.022

* Corresponding author. Tel.: +1 209 946 2608; fax: +1 209 946 2607.
E-mail address: lrios@pacific.edu (L.M. Rios).
properties result in the production of high volumes of plas-
tic goods, many classified as ‘‘throwaways’’ – single use
products.

The physical characteristics of polyethylene- and poly-
propylene-based plastics show a high resistance to aging
and minimal biological degradation. Marine litter is consis-
tently between 60% and 80% plastic by mass (Derraik,
2002).

Plastics are primarily synthetic organic polymers derived
from petroleum. When exposed to UV radiation in
sunlight, these polymers break into smaller and smaller
pieces, but they are still present as plastic, and they are
not biodegradable in any practical human scale of time.
This persistence of plastic leads to an increasing abundance
in the ocean environment, which makes plastic debris more
accessible to plankton and other marine life. Plastic debris
and minute plastic particles, including pre-production plas-
tic pellets, sometimes called nurdles or resin beads, are
found floating in the ocean and stranded on beaches.
Forty-four percent of all seabird species ingest floating
plastic while feeding on or near the surface of the ocean,

mailto:lrios@pacific.edu
mailto:lrios@pacific.edu
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cking up anything that might resemble their natural food
inchin, 1996; Auman et al., 1997; Blight and Burger,

97; Bugoni et al., 2001; Cadée, 2002; Page et al., 2004).
Andrady (2000) found that degradation of plastic mate-

als occurs slower in the ocean than on land, because cool
ean water inhibits the thermal loading that accelerates
gradation on land. The length of time various plastic
lymers persist in the ocean is not reliably known. Moore
al. (2001, 2002) found the mass of plastic material is 6

mes that of plankton in the North Pacific Central Gyre
d, 2.5 times that of plankton in California’s southern
astal waters.
Most literature on plastic debris focuses on the classifi-

tion and enumeration of the different kinds of plastic
und on beaches and in seawater samples. Some papers
port the measurement of PCBs and DDTs on plastic pel-
ts made of polypropylene (PP) and polyethylene (PE)

ato et al., 2001; Endo et al., 2005). We focus on these
llutants as well as other POPs to determine the amounts
at are sorbed by various plastic samples.
The objective of this research is to analyze pre-produc-

on pellets, and post-consumer plastic fragments found
marine debris to quantify the concentration of pollutants
cluding PCBs, PAHs, and organochlorine pesticides,
ch as DDTs, and aliphatic hydrocarbons. The existence
d amount of many of these POPs in plastic marine debris
s not been previously reported in the literature.
POPs are synthetic organic compounds which are wide-

read on land and in aquatic environments. They are con-
dered among the most persistent anthropogenic organic
mpounds introduced into the environment. Some of
ese are highly toxic and have a wide range of chronic
ects, including endocrine disruption, mutagenicity and
rcinogenicity (Singh et al., 1998; Pauwels et al., 1999;
ltan et al., 2001; Tanabe, 2004). Furthermore, POPs
e chemically stable, and therefore not easily degraded
the environment or in organisms. They are lipophilic
d accumulate in the food chain.
Polychlorinated biphenyl’s (PCB’s) are mixtures of up to
9 individual chlorinated compounds (known as congen-
s), of which 113 are known to be present in the environ-
ent (Pascal et al., 2005; NWF, 1994). At least half of the
CBs produced are still in use, especially in older electrical
uipment, or in storage. Thus, there remains a huge reser-
ir of PCBs with the potential to be released into the envi-
nment either through spills or leakage from transformers
d other devices. Additionally, the migration of these
emicals from sediments that are known to contain high
ncentrations of PCBs to water provides an ongoing sup-
y of the materials to the water phase (Brasher and Wolff,
04; Barreira et al., 2005).
Organo-chlorine pesticides are synthetic compounds

at are chemically stable and hydrophobic. They include
DT (dichloro-diphenyl-trichloroethane), a pesticide used
agriculture and as an insecticide. This pesticide was used
the late 1940s, greatly restricted in the 1970s and now
nned for general use in the US and Canada. BHC
exachlorocyclohexane), chlordane, and dieldrin, are
her chlorinated pesticides used in agriculture.
Polycyclic aromatic hydrocarbons (PAHs) are a group
over 100 different chemicals that are formed during the

complete burning of coal, oil, and gas, garbage, or other
ganic substances like tobacco or charbroiled meat. PAHs
e usually found as a mixture containing two or more of
ese compounds. Soot contains PAHs. Some PAHs are
anufactured. These pure PAHs usually exist as colorless,
hite, or pale yellow–green solids. PAHs are found also in
al tar, crude oil, creosote, and roofing tar. A few are used
medicines or to make dyes, plastics, and pesticides.

hese compounds are produced in many cases by anthro-
genic activities. They can be separated into three non-
clusive categories based on their source: biogenic (PAHs
rmed by from natural processes like diagenesis), petro-
nic (PAHs derived from petroleum), and pyrogenic
AHs formed as a result of incomplete combustion of
el) (Zeng and Vista, 1997). Many PAHs are toxic, and
nd to bioaccumulate in aquatic organisms. There are 16
these PAH compounds that are classified by the USEPA
priority pollutants based on their toxicity for humans

ojes and Pope, 2007).
n-Alkanes, aliphatic hydrocarbons have not been found
affect the biota, however, they can help to differentiate

tween biogenic (marine or terrestrial) and petrogenic
urces of organic matter. These compounds are micro-
ally degraded relatively rapidly as compared to PAHs
d organochlorine pesticides (Webster et al., 2003). How-
er, biodegradation is more difficult in some n-alkanes,
mely those in the C28–C40 group (Brakstad and Bonau-
t, 2006; Okoh, 2006)

Materials and methods

In 2003 and 2004, plastic samples were collected from
e North Pacific Ocean, and from coastal sites in Califor-
a, Hawaii and regurgitated stomach contents from a Lay-
n albatross colony on Guadalupe Island, Mexico (Fig. 1).
cean samples were taken by the Oceanographic Research
essel Alguita, and the others were taken using tweeze,
oops or taking directly into glass storage jars. In total,
ere were 26 sets of plastic samples. Some of the Indus-
ial-site samples were taken from railyards where plastic
llets had been spilled while being offloaded to plastic pro-
ssing facilities. The samples were stored at �20 �C until
boratory analysis.
The primary synthetic polymers in the sample of plastic

agments and pre-production pellets were identified by
frared spectroscopy, using a Shimadzu model 8300 Fou-
er Transform Infrared Spectrophotometer (FT-IR). Phys-
al properties including buoyancy, color of flame, odor
d melt characteristics were also recorded as supporting
idence.
The plastic samples were analyzed according to the

ethod used by Partida-Gutiérrez et al. (2003) with the
llowing modification; 1 or 2 g of dry plastic fragments



Fig. 1. Collection sites of plastic debris samples.
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or/and pellets were placed in a glass extraction thimble,
and a mixture of recovery standards was added. It is
important to highlight that the samples were not sorted
by size and shape. The sizes are listed in Table 1.

The plastic samples selected for examination for possible
POP contaminants were Soxhlet extracted for 12 h
(6 cycles/h) with 150 ml of dichloromethane. The aromatic
and chlorinated hydrocarbon (PCBs, PAHs and Pesticides)
fraction was analyzed by GC/MS using a JEOL GC/Mate
II TM (double-focusing, reverse geometry mass spectrome-
ter), with an Agilent 6890 gas chromatograph. The sample
was injected in splitless mode (solvent delay: 1.5 min) into a
BPX-5 column, 30 m · 0.25 mm i.d. · 0.5 lm thick film.
The injector temperature was 270 �C and transfer line
was 310 �C. The column temperature was programmed
from 70 �C (1 min) to 300 �C (25 min), at a rate of 5 �C/
min. The carrier gas was Helium (ultra high purity), pro-
grammed for a constant flow of 1.2 ml/min. The mass spec-
trometer was operated under selected ion monitoring mode
(electron ionization, 70 eV, detector at 450 V), GC-inter-
face 310 �C temperature and ion-chamber temperature
280 �C, resolving power 1000 with 10% valley. Quantifica-
tion was done using the internal standard method, adding a
known mixture of deuterated PAHs (1,4-dichlorobenzene-
d4, naphthalene-d8, phenanthrene-d10, acenaphthene-d10,
perylene-d12, chysene-d12), and a mixture of tetrachloro-
m-xylene (TCMX) and PCB-209, and to aliphatic hydro-
carbons the n-dodecane-d26 was added prior to extraction.

The identification and quantification of POPs was made
by injection of mixtures of the following standards: PCB
standard individuals, IUPAC numbers of congeners – 1,
11, 29, 47, 121, 136, 185, 194, 206, 5, 50, 104, 188, 87, 77,
154, 200, 208, 8,18, 28, 44, 52, 66, 101, 105, 118, 126,
128, 138, 153, 170, 180, 187, 195, 209; PAHs standard indi-
viduals – acenaphthene, acenaphthylene, antracene,
Benzo(a)anthracene, benzo(a)pyrene, benzo(b+k) fluo-
ranthene, benzo(ghi)perylene, benzo(k)fluoranthene,
chysene, dibenz(a,h)anthracene, fluoranthene, fluorene,
indeno(1,2,3,c,d)pyrene, naphthalene, phenanthrene, pyr-
ene; DDT’s and Pesticides standards-2,4 0-DDD,
2,4 0-DDE, 2,4 0-DDT, aldrin, a-BHC, b-BHC, d-BHC,
d-BHC, g-BHC, 4,4 0-DDD, 4,4 0-DDE, 4,4 0-DDT, dieldrin,
endosulfan I, endosulfan II, endosulfan sulfate, endrin,
endrin aldehido, heptachlor, heptachlor epoxide-isomer
B, methoxychlor; and aliphatic hydrocarbon standards-n-
dodecane, n-tetradecane, n-hexadecane, n-octadecane,
n-eicosane, n-docosane, n-tetracosane, n-hexacosane,
n-octacosane, n-triacontane, n-dotriacontane, n-tetratria-
contane, n-hexatriacontane.

The extraction recovery fraction was obtained using the
standard DBOFB (4,4-dibromooctafluorobiphenyl) for
PCBs and Pesticides, and p-terphenyl-d14 for PAHs prior
to quantification. Procedural blanks were analyzed with
each batch of samples (six samples per batch) and were
taken through all phases of the analytical procedure. For
every eight samples one duplicated sample was analyzed.
The samples analyzed were found to fall in the range from
70% to 98% recovery. The detection limit of the organic
compounds was calculated according to the methods pro-
posed by Vial and Jardy (1999). The values ranged from
0.02 to 0.15 ng/g for PCBs, 0.05 to 0.8 ng/g for PAHs,
0.03 to 2.03 ng/g for pesticides and 0.02 to 6.18 lg/g for ali-
phatic hydrocarbons.

The quantification was based on the integrated peak
area for the appropriate m/z value at the expected retention
time with positive identification confirmed by the ion repre-
senting the base peak and the presence of two confirming
ions. The retention time shift in the chromatogram was
corrected using the internal standard and positive confir-
mation of the analyte within 0.2 min of expected retention
time.
3. Results and discussion

The analyzed samples contained plastic fragments and
pre-production pellets of different sizes and shapes (Table
1). The FT-IR analysis showed that the primary synthetic
polymers in the samples were PP (polypropylene) and PE
(polyethylene). The type of plastic fragments and pre-pro-
duction pellets collected are shown in Fig. 2a, b and c. The
main component in all plastic samples was PP (80–90%),
and the remaining component was PE (Table 1). The
authors recognize that the total surface area of the sample
pieces was not uniform due to the nature of the debris
material collected. The samples were taken from widely dif-
fering environments and it was not always possible to
obtain samples of similar dimensions. In all cases, however,
the samples analyzed were made up of multiples pieces and
the process of averaging the measured pollutant per mass
of sample provides a way to report the findings recognizing
that the total surface are may vary with each sample. The
extraction process is also an averaging process that pulls



Table 1
Description of plastic debris collected at each site

Sample ID (localization) Color Size (mm) Type plastic

Tern Island I
(Hawaii Island)

Red, orange, blue, white, blue–green,
dark blue

27 · 13, 5 · 3, 16 · 4, 20 · 5,
15 · 5, 5 · 5, 20 · 18,
13 · 10, 13 · 5, 10 · 2, 20 · 8,
15 · 13

PP 90%; PE 10% (Fragments)

Tern Island II
(Hawaii Island)

Black, green, blue, white, pink 16 · 9, 1 · 1, 8 · 6, 8 · 2, 3 · 4,
7 · 3

PP 90%; PE 10% (fragments

and pellets)
Kamilo Beach

(Hawaii Island)
White, clear, gray, black, pink 8 · 8, 5 · 3, 5 · 5, 5 · 8, 4 · 3 PE 85%; PP 15% (pellets)

Kualoa Park
(Hawaii Island)

Blue, orange, black, pink, green, white 20 · 10, 7 · 5, 20 · 15, 10 · 8,
25 · 25, 70 · 1

PE 90%; PP 10% (fragments

and pellets)
Guadalupe Island, Mex.

(Albatross bolus)
Yellow, blue, green, light blue, white clear,
orange

42 · 18, 32 · 15, 12 · 7, 20 · 10,
10 · 5, 5 · 3,
16 · 5, 9 · 4

PP 90%; PE 10% (Fragments)

Hermosa Beach
(L.A. USA)

Purple, blue, white, green, pink 10 · 5, 32 · 4, 10 · 4, 14 · 8 PP 100% (fragments) PP 50%,
PE 50% (pellets)

Golden Shore M.R.
(L.A. USA)

White, clear, yellow, red, pink 4 · 2, 8 · 7, 10 · 7, 13 · 5, 20 · 10,
20 · 20,4 · 4

PP 50%, PE 50% (fragments

and pellets)
Redondo Beach

(L.A. USA)
Green, red, white, dark blue, clear 25 · 15, 10 · 5, 7 · 4, 20 · 15,

10 · 5,3 · 3,
20 · 9

PP 90%; PE 10% (fragments

and pellets)

CCHW1 (a) (L.A. USA –

Industrial area)

Red, blue(dark/light), white, purple, black,
transparent, pink–green

6 · 5, 3 · 6, 5 · 5, 2 · 5, 2 · 4,
3 · 5, 3 · 8

PE 100% (fragments)

LB1311a (L.A. USA –

Industrial area)
White, gray, green, red, purple,
blue (light/dark), yellow, orange,
transparent

40 · 4, 20 · 10, 10 · 6, 60 · 5,
30 · 15, 15 · 15,
24 · 7, 40 · 6, 10 · 9, 15 · 8

PE 20%, PP 80% (Fragments)

LB1312a (L.A. USA –

Industrial area)
Transparent, yellow, black, white, gray,
light green, red and white

3 · 4, 3 · 3, 4 · 5, 4 · 2 PE 10%, PP 90% (pellets)

SB1310 a (L.A. USA –

Industrial area)

White, Clear, blue, yellow, light brown
and gray

2 · 5, 4 · 6, 3 · 3 ABS 10%, PP 90% (pellets)

CCHW2 (a) (L.A. USA –

Industrial area)
White, clear, light green–blue, light blue 2 · 5, 4 · 4 PE 10%, PP 90% (pellets)

LARHW2 (a) (L.A. USA –

Industria area)
Green, light blue, dark blue, pink, orange,
purple, black, clear, white, gray, neon
green

23 · 15, 46 · 4, 21 · 7, 25 · 12,
15 · 15,
20 · 8, 23 · 17, 8 · 5

PE 20%, PP 80% (fragments)

LARHW1 (a) (L.A. USA –

Industrial area)
White, transparent, blue (light), gray
and black

2 · 5, 4 · 4, 4 · 3 PE 10%, PP 90% (pellets)

SB1309 a (L.A. USA –

Industrial area)
Dark blue, light blue, green, pink, black,
purple,
white, transparent, light green, and yellow

13 · 9, 18 · 4, 8 · 4, 7 · 6, 11 · 10,
12 · 6,
14 · 5, 3 · 5, 22 · 4, 15 · 7

PE 50%, PP 50% (fragments)

San Gabriel River (1)
(L.A. USA)

White, transparent, green, blue, black,
yellowish, orange

5 · 3, 4 · 4, 3 · 3, 4 · 3 PE 80%, PP 10% (pellets)

San Gabriel River (2)
(L.A. USA)

White, transparent, green, blue, black,
yellowish, grey, red, pink

5 · 4, 6 · 4, 2 · 5, 7 · 5, 45 · 3,
15 · 7,
5 · 2, 7 · 5, 12 · 5, 12 · 1, 3 · 7

PE 20%, PP 10% (fragments

and pellets)

TRM-1 (L.A. USA –

Industrial area)
White, yellowish 5 · 3, 5 · 2, 4 · 3, 3 · 3 PE 100% (pellets)

TRM-2 (L.A. USA –

Industrial area)
White, white dirty 5 · 3, 5 · 2, 4 · 3, 3 · 3 PE 100% (pellets)

TRM-3 (L.A. USA –

Industrial area)
white 5 · 3, 5 · 2, 4 · 3, 3 · 3 PE 100% (pellets)

TRM-4 (L.A. USA –

Industrial area)
White, yellowish, blue, white dirty 5 · 3, 5 · 2, 4 · 3, 3 · 3 PP 100% (pellets)

Site No. 6-1
(L.A. USA –

Industrial area)

White, yellowish 5 · 3, 5 · 2, 4 · 3 PE 100% (pellets)

Site No. 6-2
(L.A. USA –

Industrial area)

white 5 · 3, 5 · 2, 4 · 3, 3 · 3 PE 100% (pellets and

dust pellets)

Site No. 6-3
(L.A. USA –

Industrial area)

White, blue, grey, yellowish 5 · 3, 5 · 2, 4 · 3 PE 90% and PP 10% (pellets)

Surface seawater
(L.A. USA)

Green, red, blue, white, transparent,
orange

48 · 10, 150 · 5, 80 · 2, 35 · 8,
30 · 15, 5 · 4

PE 80% and PP 20%
(fragments)
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Fig. 2. Typical post-consumer plastic fragments and pre-production
thermoplastic resin pellets from samples. (a) Plastic fragments, (b) plastic
pellets, (c) mixed plastic (fragments and pellets).

Table 2
Persistent organic pollutants on samples from Beaches

Sample ID
P

PAH
(ng/g)

P
PCBs

(ng/g)

P
DDTs

(ng/g)

Kamilo Beach (Hawaii) nd 55 nd
Kualua Beach (Hawaii) nd nd 22
Tern Island (Hawaii) 500 70 nd
Tern Island II (Hawaii) nd 980 nd
Albatross (Guadalupe Island, Mexico) 640 nd nd
Hermosa Beach (California, USA) nd nd 140
Redondo Beach (California, USA) 1400 730 nd
Golden Shore Marine Reserve beach

(California, USA)
1700 27 nd

San Gabriel River (1) (California,
USA)

1200 nd 1100

San Gabriel River (2) (California,
USA)

6200 nd 1000

nd, not detected at detection limit. Limit detection PCBs 0.02–0.15 ng/g,
PAHs 0.05–0.8 ng/g and pesticides 0.03–2.03 ng/g.

Table 3
Persistent organic pollutants on samples from Industrial sites

Sample ID
P

PAH (ng/g)
P

PCBs (ng/g)
P

DDTs (ng/g)

CCHW1(a) 39 nd nd
CCHW2 (a) 360 nd nd
LB1311 (a) 150 nd nd
LB1312 (a) 3900 nd nd
LARHW1 (a) 1700 nd nd
LARHW2 (a) 210 nd nd
SB1309 a 1800 nd nd
SB 1310 a 770 nd 170
Industry TRM-1 12,000 nd 1900
Industry TRM-2 88 nd 42
Industry TRM-3 74 nd nd
Industry TRM-4 6100 nd 7100
Site No. 6-1 1800 nd nd
Site No. 6-2 2600 nd nd
Site No. 6-3 390 nd nd
Surface sea water 9200 nd nd

nd, not detected at detection limit. Limit detection PCBs 0.02–0.15 ng/g,
PAHs 0.05–0.8 ng/g and pesticides 0.03–2.03 ng/g.
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adsorbed materials off the surface exposed to the surround-
ing environmental conditions.

The quantities of persistent organic pollutants are pre-
sented in groupings of samples from beaches and samples
from industrial sites as shown in Tables 2 and 3. All the
samples contained detectable amounts of PAHs, except
for four samples: Tern Island II, Kailua Beach, Kamilo
Beach and Hermosa Beach. The PAH, pyrene, was
detected in 65% of the samples. Fluoranthene was present
in 62% of the samples. Naphthalene and phenanthrene
were present in 54% of the samples. Acenaphthene was
present in 42% of the samples. The remaining PAHs were
present in smaller percentages.

The highest concentration of PAHs was found in the
industrial-site samples. The sum of all observed PAHs
(classified as priority pollutants by USEPA) was in the
range of 39–1200 ng/g. The TRM-1, TRM-4 samples from
a plastic pellet processor showed the highest concentration
of total PAHs, with 6100 and 12,000 ng/g respectively. The
pellets from TRM-1 and TRM-4 did not look new. In fact,
many of these pellets were discolored (yellowed) and had
cracks, characteristic of old pellets (Gregory, 1978; Endo
et al., 2005). The fragment samples taken from the bank
of the San Gabriel River, at the beach, and on the sea
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rface also presented high concentrations (6200–9200
/g).
The compositional patterns of PAHs may provide infor-

ation about petrogenic sources. Oil seeps or petroleum
ills are made up mostly of two- and three-ring PAHs.

yrogenic PAHs from combustion, for example, vehicle
haust, domestic heating with coal, and many industrial
ocesses, produce mostly four- and five-ring PAHs. The
tio of the sum of the two- and three-ring PAHs to the
m of four- and five-ring is an indication of the source
the PAHs.
The presence of the EPA priority PAHs found in this

udy showed a dominance of four- and five-ring PAHs
er the two- and three-ring PAHs. A decrease in this ratio
dicates a shift from uncombusted to combusted organic
atter as the dominant PAH source. The results of our
udy showed the ratio was 0.23, indicating that combusted
ssil fuels were the principal source of PAHs.
There is another ratio that can aid source identification.

his is the ratio of fluoranthene to pyrene. A fluoranthene/
rene ratio of greater than 1 is considered to be a pyro-

tic source. In our results, this ratio was of 1.53, providing
ditional evidence of combusted fuel as the source of the

AHs in our samples (Webster et al., 2003; Headley et al.,
02; Boonyatumanond et al., 2007).
The concentration of total PCBs detected (sum of all
ngeners detected) in plastic samples are summarized in

ables 2 and 3, ranging from 27 to 980 ng/g. These results
e from the sampling sites at Tern Island I and II, Kamilo
each, Redondo Beach, and Golden Shore Marine Reserve
each. The highest concentration of total PCBs was found

Tern Island II and the lowest concentration of total
CBs was at Golden Shore Marine Reserve. The most
undant congeners were CB-52, 101, 118 and 170, where
e highest concentration of PCB-101 was 200 ng/g. The
cond most abundant group of PCBs was congener CB-
5, 138, and 153, showing a high concentration of PCB-
8 (190 ng/g). Because there is no standard from previous

udies with which to compare these results, we compared
r results with data from sediments and found that the
ncentrations are very similar to the concentrations found
sediments from Baja California (Mexico) to California
SA) border zone, Salton Sea, and tidal marsh zones

ong coastal California, USA (Gutiérrez-Galindo et al.,
98; Partida-Gutiérrez et al., 2003; Sapozhnikova et al.,
04; Hwang et al., 2006).
The only pesticide detected in all the plastic samples was

4-DDT and its metabolites 4,4-DDE and 4,4-DDD. The
easured sum of all DDT metabolites ranged from 22 to
00 ng/g. All the samples contained 4,4-DDE, with the
ghest concentration (5600 ng/g) in the site called TRM-
which is an industrial site. This result suggests that

DT may have been used as a pesticide in that area, prob-
ly in past decades when it was legal. Pellets analyzed

om this site were weathered or discolored typical of old
llets. These results are presented in Tables 2 and 3

um of DDT and its metabolites). In Fig. 3, we observed
at the samples with the highest concentration of total
DTs were samples TRM-1 and TRM-4, San Gabriel
iver 1 and San Gabriel River 2, in accordance with Endo
al. (2005). However, we were not able to detect PCBs on
ese pellets.
The concentration of total aliphatic hydrocarbons (sum
all normal alkanes present in the plastic samples, rang-

g in carbon chain length from C12 to C36 detected) is
own in Fig. 4. The samples in this graph are from the
me sites listed in Table 1. The average total of n-alkanes
lative to dry weight was 140 lg/g (17 samples), if we do
t include the highest concentration samples (three sam-

es) discussed below.
The three samples with the highest levels of n-alkanes

ere LB1311a with 7200 lg/g, LARHW1a, with 8600 lg/g,
d the surface sea water sample, with 5200 lg/g. The first
o are from industry sites and the third is from the ocean
the mouth of the San Gabriel River. We used dichloro-

ethane to extract the samples to avoid potential problems
ing hexane. We believe that these observed
alkanes hydrocarbons were adsorbed on the plastic’s
rface and were not extracted hydrocarbons from the syn-
etic polymers of the plastic samples.
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4. Conclusions

The main plastic components of the samples of marine
debris were polypropylene and polyethylene. Plastic debris
was found to accumulate contaminants, perhaps because of
its permeable lipophilic nature. We found PAHs in all the
samples. The main source of these PAHs was pyrolytic,
and the samples from California showed a strong influence
from industrial and urban areas. The only pesticide that we
found associated with the plastic debris was DDT and its
metabolites DDD and DDE. PCBs were found only in
the plastic debris collected on the beaches. The Tern Island
site, while remote from civilization, was the site of a mili-
tary base and is known to be contaminated with PCBs at
a level requiring clean-up efforts (Miao et al., 2000). The
plastic pieces taken from Laysan albatross regurgitated
stomach contents on Guadalupe Island probably were
originally foraged from an area north of the Island off
the Pacific Coastal of the United States (Henry, unpub-
lished data). There is a small military colony currently on
the island, with some burning of fossil fuel for energy
production.

The concentration ranges of the POPs are as follows:
total PCBs 27–980 ng/g, total PAHs 39–1200 ng/g, DDTs
22–7100 ng/g, and aliphatic hydrocarbons 1.1–8600 lg/g.

The results of this study show that PCB-52, 101, 118,
and 170 were the most common POPs detected, and fluo-
ranthene was the most abundant PAH compound in plastic
debris samples. Observations made during this study and
by Mato et al. (2001), indicate the concentration of POPs
in this plastic debris may be a function of the age of the
plastic.

The work reported here is the first study showing the
concentrations of persistent organic pollutants in post-con-
sumer plastic debris samples. The increasing abundance of
plastic debris allows marine organisms to mistake more
plastic for their natural food and ingest more plastic as
they feed. These plastics are important point sources carry-
ing POPs. It is not only the initial organism that ingests the
plastics that may be affected by the POPs, but also the
organisms within its food web. Future studies should try
to obtain fragments in the range of 1–5 mm in order to
make possible comparison with the results reported by
Mato and Endo.

It appears that the plastic debris fragments studied to
adsorb, accumulate and transport persistent organic pollu-
tants. Further study could be initiated to evaluate the pos-
sibility of the transfer of POPs between the plastic carrier
particles and the tissues found in living organisms.
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The Orange County Stormwater Program (the Program) is a cooperative municipal regulatory 
compliance initiative focused on the management of urban and stormwater runoff for the 
protection and enhancement of Orange County’s creeks, rivers, streams, and coastal waters.  
The primary objective of the Program is to fulfill the commitment of the County of Orange, the 
Orange County Flood Control District and the cities of Orange County (collectively, the 
“Permittees”), to develop and implement a program that satisfies the requirements of area-wide 
municipal National Pollutant Discharge Elimination System (NPDES) permits (subsequently 
referred to as the Third Term Permits). 
 
The purpose of this document is to comply with the Third Term Permits, Regional Water 
Quality Control Board Orders R8-2002-0010 (Santa Ana Regional Board) and R9-2002-0001 (San 
Diego Regional Board) which require annual submittal by November 15 of a progress report.  
This report discusses the Permittees’ Third Term Permit compliance activities over the period 
July 1, 2006 to June 30, 2007, and includes a description of all activities that were conducted 
during the reporting period and an assessment of program effectiveness.  It follows major 
program reviews completed in mid-2006 [the Reports of Waste Discharge (ROWD)] submitted to 
the Santa Ana and San Diego Regional Water Control Boards (RWQCB) in July and August 
2006, respectively), and in late 2006 (2005-06 Annual Report).  Delays to the adoption of the 
Fourth Term Permits have necessitated preparation of this additional Third Term Permit 
Annual Report. 
 
The Program’s accomplishments represent the culmination of the continued development and 
five years of implementation of a program that was substantially revised to meet the 
requirements of the Third Term NPDES Permits.  While the focus of this report is on 2006-07, it 
is the final complete annual report required by the Third Term Permits; therefore, summary 
statistics are provided for the entire period of the Third Term Permits.  Programmatic 
accomplishments in 2006-07 and over the entire term of the permits include:   
 

• Completion of the 2003 DAMP including 34 jurisdictional Local Implementation Plans 
(LIPs) (DAMP Appendix A) , a formal training program (DAMP Appendix B) a 
program effectiveness assessment strategy (DAMP Appendix C), and 7 Watershed 
Action Plans (WAPs) (DAMP Appendix D) (Section C-2.0); 

• Establishment of two separate, but nonetheless similar and highly interdependent, 
planning processes targeting the control of pollutants in urban runoff and completion of 
studies to evaluate the effectiveness and applicability of various source control and 
treatment control Best Management Practices (DAMP Appendix D) (Section C-3.0); 

• Validation, through independent administrative and trial court review, of the robustness 
of the Permittees’ local legal authority for DAMP implementation (Section C-4.0); 

• Development and implementation of (1) a Model Municipal Activities program at 1,711 
municipal facilities,  (2) Model Integrated Pest Management Guidelines which have 
reduced municipal fertilizer and pesticide use, and (3) an Established BMP performance 
reporting program that has indicated the increased effectiveness of street sweeping and 
trash and debris collection practices (Section C-5.0); 

• Development and implementation of a public education program that has created over 
82,000,000 media impressions in 2006-07, 351,000,000 media impressions over the period 
of the Third Term Permits, and produced measurable and positive changes in public 
awareness and behavior (Section C-6.0); 

• Development and implementation of a Model Water Quality Management Plan 
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(WQMP) based program for new development, the approval of over 450 project WQMPs 
in 2006-07, the approval of 4,205 project WQMPs covering 36,184 acres over the period 
of the Third Term Permits, and the creation and ongoing development of a web-based 
expert system to support coastal urban wetland management (Section C-7.0); 

• Development and implementation of a Model Construction Program under which 1,273 
enforcement actions were taken in 2006-07 and 9,334 enforcement actions were taken 
over the period of the Third Term Permits (Section C-8.0); 

• Development and implementation of a Model Industrial/Commercial Program under 
which over 30,000 facilities have been subject to local regulatory review and 1,660 
enforcement actions were taken in 2006-07 (Section C-9.0); 

• The development and implementation of a programmatic framework for handling 
complaints of water pollution under which 4,012 complaints were investigated in 2006-
07, 17,722 complaints were investigated over the period of the Third Term Permits, the 
Countywide use of a telephone hotline for the reporting by the public of water quality 
concerns increased, and enhanced cooperative local agency procedures and practices for 
sewage spill response were implemented (Section C-10.0); 

• Development and full implementation of the innovative Third Term Permit water 
quality monitoring programs and development and implementation of a sophisticated 
environmental data management system (Labtrack) (Section C-11.0), and 

• Implementation of the DAMP/Watershed Action Plans (WAPs) and programs of 
Enhanced BMPs in the San Diego Regional Board area (Section C-12.0), completion of a 
WAP for the Newport Bay, and significant progress toward completion of WAPs for all 
the North Orange County watersheds. 

 
In assessing the effectiveness of the Program, the Permittees evaluated a series of performance 
metrics termed Headline Measure, that are intended to confirm program implementation and 
validate achievement of outcomes.  The basis of this approach draws on the hierarchical 
taxonomy of programmatic outcomes, being advocated by the California Stormwater Quality 
Association (CASQA), which creates a framework for defining the relationships between 
compliance actions and, ultimately, positive changes in water quality.   
 
In the ROWD, the evaluation of headline measures was additionally informed by (1) the 
findings of the Countywide water quality monitoring programs, (2) a series of consultative 
workshops conducted with jurisdictional program coordinators, (3) reviews of audit reports 
and other Regional Water Quality Control Board (RWQCB) correspondence and meetings with 
RWQCB staff, and (4) the receiving water limitations provisions of the Permits. 
 
The Program assessment for the ROWD resulted in a series of proposed program modifications 
supportive of 3 major themes.  These themes are: 
 

Theme 1 - Iterative Management:  Developing and implementing new BMP programs 
including Integrated Pest Management (IPM) approaches for pesticide toxicity, BMPs for 
the architectural use of copper and zinc in new development, and new BMPs and for 
municipal trash and debris control. 
 
Theme 2 - Enhancing implementation:  Defining the expertise and competencies of staff 
with program implementation responsibilities and to develop staff skills and expertise 
through a strategic approach to training.  Also, commitments to develop program 
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guidance documentation and standards for source and treatment control BMPs. 
 
Theme 3 - Enhancing watershed-based water quality planning:  Completing 11 
Watershed Action Plans to establish countywide and watershed-based water quality 
planning processes across Orange County. 

 
The more limited evaluation of Headline Measures considered in this report did not produce 
any conclusions that warranted a revision to the proposed program modifications identified in 
the ROWD.  Indeed, the findings appear to validate both the major themes and 
recommendations of the ROWD and prior annual report.  Consequently, Section C-13.0 of this 
report presents the proposed program modifications from the ROWD and the proposed 2007 
DAMP. 
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AB   Assembly Bill 
AI  Authorized Inspectors 
APWA   American Public Works Association 
AQMD Air Quality Management District 
BIA   Building Industry Association 
BMP   Best Management Practice 
CAP   Household Hazardous Waste Community Awareness Program 
CAR   Critical Aquatic Resources 
CCR   California Code of Regulations 
CCTV  Closed Circuit Television 
CEQA  California Environmental Quality Act 
CFR   Code of Federal Regulations 
CHP  California Highway Patrol 
CUPA  Certified Unified Program Agency 
CWA   Clean Water Act 
DA  District Attorney 
DAMP  Drainage Area Management Plan 
DHS  Department of Health Services 
DMV  Department of Motor Vehicles 
DOT  Department of Transportation 
DTSC  California Department of Toxic Substance Control 
EA  Enforcing Attorney 
ECG  Enforcement Consistency Guide 
EOC  Emergency Operations Center 
EPA   Environmental Protection Agency  
EPR  Environmental Performance Reporting 
ERP  Enforcement Response Plan 
ESA   Environmentally Sensitive Area 
F&G  California Department of Fish & Game 
GIS   Geographic Information System 
HAZMAT Hazardous Materials 
HCA  Health Care Agency 
HHW  Household Hazardous Waste 
HMI  Hazardous Materials Incident 
HWI  Hazardous Waste Inspector 
IC  Incident Commander 
IPM   Integrated Pest Management 
IRWD  Irvine Ranch Water District 
IWMD  Integrated Waste Management Department 
JPA  Joint Powers Authorities 
JURMP Jurisdictional Urban Runoff Management Plan 
LIP   Local Implementation Plan 
MCAS  Marine Corp Air Station 
MEP   Maximum Extent Practicable 
MOU  Memorandum of Understanding 
MRP  Monitoring and Reporting Programs 
MS4   Municipal Separate Storm Sewer 

0038448



ACRONYMS 
 

2006-07 Unified Annual Progress Report                                                                                   November 15, 2007 
Program Effectiveness Assessment 

v 

NC  Non-compliance 
NPDES National Pollutant Discharge Elimination System 
OC   County of Orange 
OCC   Orange County Code 
OCFCD Orange County Flood Control District 
OCSD  Orange County Sanitation District 
OES  Office of Emergency Services 
OSHA  Occupational Safety and Health Act 
PFRD  Public Facilities & Resources Department 
PNIR  Pollution Notification/Investigation Request 
PPE  Personal Protective Equipment 
PWC  Public Works Crew 
PWD  Public Works Department 
QA/QC Quality Assurance/Quality Control 
RCRA  Resource Conservation and Recovery Act 
ROWD  Report of Waste Discharge 
RP  Responsible Party 
RPS  Regional Pump Stations 
RWQCB Regional Water Quality Control Board 
SA  Santa Ana 
SCAG Southern California Association of Governments 
SCCWRP Southern California Coastal Waters Research Program 
SD  San Diego 
SIC   Standard Industrial Classification Code 
SOCWA South Orange County Wastewater Authority 
SR  Spill Responder 
SSMP  Sewer System Management Plans 
SSO  Sanitary Sewer Overflow 
SUSMP Standard Urban Storm Water Mitigation Plan 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TAC  Technical Advisory Committee 
TMDL Total Maximum Daily Load 
UHWM Uniform Hazardous Waste Manifest 
USAF  United States Air Force 
USCG  United States Coast Guard 
WDR  Waste Discharge Requirement 
WQMP Water Quality Management Plan 
WSPA   Western States Petroleum Association 
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C-1.0 INTRODUCTION 
 
C-1.1 Annual Reports 
 
The Permittees operate municipal storm drain systems and discharge stormwater and 
urban runoff pursuant to NPDES Permits. These Permits, administered by the Santa Ana 
and San Diego Regional Water Quality Control Boards (subsequently referred to as the 
Santa Ana Regional Board, the San Diego Regional Board or collectively as the Regional 
Boards), require the Permittees to develop and implement surface water quality 
protection and management programs and report annually on progress with respect to 
specified compliance activities.  The Permittees cooperative response to these 
requirements is the Orange County Stormwater Program (the Program).  The Permits 
were first adopted in 1990 and subsequently renewed in 1996 (Second Term) and 2002 
(Third Term).  This Annual Report discusses the Permittees’ NPDES permit compliance 
activities over the period July 1, 2006 to June 30, 2007, and it is anticipated to be the final 
complete year annual report under the Third Term Permits. 
 
C-1.2 Purpose and Organization of Reports 
 
In accordance with the requirements of the Third Term Permits, the primary purpose of 
this report is to provide: 
 

• A comprehensive description of all activities that were conducted during the 
reporting period; and  

• An assessment of program effectiveness. 
 
The organization of the annual report reflects the organization and content of the 
program’s principal planning document, which is the 2003 Drainage Area Management 
Plan (DAMP).  The 2003 DAMP comprises policy and program information, jurisdiction 
specific Local Implementation Plans (LIPs), and watershed-specific Watershed Action 
Plans (WAPs).  Accordingly, this report, which is considered part of the Program 
Effectiveness Assessment (PEA), consists of separate: 

 
• Jurisdictional assessments completed individually by each Permittee; 
• Watershed assessments; and 
• A countywide assessment through a Unified Annual Progress Report. 
 

Section headings, such as Municipal Activities, Public Education, etc. are consistent 
across all the major pieces of program documentation (2003 DAMP, DAMP/LIPs and 
PEAs).  This reporting format was developed to: 
 

• Provide for an easier comparison of Permit, DAMP and LIP requirements to 
Principal Permittee and Permittee accomplishments;  

• Facilitate the independent jurisdictional review and revision of the local 
stormwater programs; and 

• Facilitate review and revision of the Watershed Action Plans (Formerly 
Watershed Chapters) by watershed Permittees. 
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A key feature of the Third Term Permits is the significant divergence in a number of 
program areas between the requirements of the Santa Ana and San Diego Regional 
Board permits.  Correspondingly, the Annual Progress Report contains elements that are 
specific to each area of Regional Board jurisdiction.   
 
With respect to the Unified Annual Progress Report, which details the activities 
undertaken by the Principal Permittee as program coordinator and presents an overview 
of Countywide program implementation, the following information is presented: 
 

• A review of the program management framework (committee and sub-
committee structure) and a fiscal analysis report (Section C-2.0);  

• A review of the stormwater and watershed management processes and 
associated technical studies (Section C-3.0); 

• A review of the status of program implementation and compliance with the 
schedules contained in the Permits (Sections C-4.0 – C-12.0);  

• A review of the status and effectiveness of the public education program (Section 
C-6.0); 

• A review of the status of the control measures established under the ID/IC 
elimination program (Section C-10.0);  

• A summary and analysis of monitoring results from the water quality 
monitoring program (Section C-11.0); 

• A review of the status and effectiveness of the WAPs and efforts to manage 
urban stormwater quality at the watershed scale (Section C-12.0); 

• An assessment of any stormwater management program modifications made to 
reduce the discharge of pollutants to the maximum extent practicable (MEP) 
(Section C-13.0);  

• Major changes in any previously submitted plan/policies (Section C-13.0); and 
• A description of the proposed implementation of the DAMP for the next year 

running from July 1, 2007 through June 30, 2008 (Section C-13.0). 
 
C-1.3 Background  
 
C-1.3.1  Environment 
 

The Orange County Stormwater Program addresses the impacts to creeks, rivers, 
streams and coastal waters that can arise from the imprint of urban development on the 
landscape.  Urbanization creates rooftops, driveways, roads and parking lots (Schueler 
and Holland, 20001, use the term Imperviousness as the unifying theme for understanding 
the adverse hydrologic impacts of urbanization) which (1) increase the timing and 
volume of rainfall runoff (compared to pre-development conditions) and (2) provide a 
source of pollutants that are flushed or leached by rainfall runoff into aquatic systems.  
The environmental consequences of these impacts can be loss or impairment of aquatic 
beneficial uses due to: 
                                                 
1 The Practice of Watershed Protection, 2000, T.R. Schuler and H.K. Holland, The Center for Watershed 
Protection 
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• Water quality degradation from increased loadings of sediment, nutrients, metals 

hydrocarbons, pesticides, and bacteria; 
• Stream channel instability and habitat loss from increased severity and frequency 

of floods; 
• Increased water temperatures from solar energy absorption by urban surfaces 

and elimination of riparian shading, and  
• Loss of groundwater recharge. 

 
C-1.3.2  Clean Water Act 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water 
Act (CWA), established the NPDES permitting program to regulate the discharge of 
pollutants.  In 1987 Congress passed a Clean Water Act Amendment, the Water Quality 
Act, which brought stormwater discharges into the NPDES permitting program.  United 
States Environmental Protection Agency (USEPA) subsequently promulgated 
stormwater regulations (40 CFR Parts 122, 123 and 124) on November 16, 1990, which 
established NPDES permit application requirements for municipal storm drain system 
operators and industrial dischargers of stormwater.   
 
C-1.3.3  Municipal NPDES Stormwater Permits 
 
In response to the stormwater regulations, the Permittees have obtained, renewed and 
complied with NPDES Stormwater Permits from the Santa Ana and San Diego Regional 
Boards (See Table C-1.1, Permit History). Each permit renewal has required the 
Permittees to coordinate the development and implementation of a stormwater quality 
management program to:  
 

• Prohibit illicit/illegal discharges from entering into the municipal stormwater 
conveyance systems; and 

• Develop and implement Best Management Practices (BMPs) to control/reduce 
the discharge of pollutants to waters of the United States to the Maximum Extent 
Practicable (MEP). 

 
The Permits have also required the preparation of an Annual Progress Report no later 
than November 15 of each year (it should be noted that the San Diego Regional Board 
administratively approved a Permittee request to modify the Annual Progress Report 
due date in the Third Term Permit from November 9 to November 15). 
 
C-1.3.4  Drainage Area Management Plan (DAMP) 
 
The specific water pollutant control elements of the Orange County Stormwater 
Program were initially documented in the 1993 DAMP which served as the Permittees' 
primary policy and implementation document for municipal NPDES Stormwater Permit 
compliance.  The 1993 DAMP was prepared using a consensus building process that 
involved public and private sector input and public review through the California 
Environmental Quality Act (CEQA) process.  The DAMP was formally approved in June 
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of 1994 by the Santa Ana Regional Board and in 1996 by the San Diego Regional Board.  
 

 
The Third Term Permits required the Permittees to enhance existing program elements 
as well as develop additional ones.  One of the major challenges for the Permittees in 
updating the DAMP has been the reconciliation between the two Regional Board 
permits and the resulting program requirements which have significant differences for 
the first time.  Another challenge was the obligation to create watershed based planning 
initiatives, distinct from the countywide effort.  This challenge is being addressed 
through the creation and annual update of DAMP Watershed Action Plans (WAPs). 
 
The need to address new permit requirements and provide greater Permittee 
accountability, while maintaining the beneficial and synergistic cohesion of a 
countywide program, has been addressed through separation of the DAMP’s policy and 
planning areas.  As a result of this separation, the 2003 DAMP now includes Local 
Implementation Plans (LIPs  - also termed Jurisdictional Urban Runoff Management 
Programs – JURMP- in the San Diego Regional Board Third Term Permit).  The LIPs 
were created to assist each Permittees in implementing an increasingly complex 
program within its jurisdiction while maintaining a single policy document that is 
addressing two sets of permit requirements. The LIPs were completed by the San Diego 
Permittees in February 2003 and by the Santa Ana Permittees in June 2003. 
 
The requirement to overlay separate, but nonetheless, highly interrelated water quality 
protection and planning processes based on hydrologic rather than political boundaries 
was addressed through the creation of WAPs.  A WAP (See DAMP Appendix D) was 
created for each of the six watersheds under the jurisdiction of the San Diego Regional 
Board in August 2003 and this annual report marks almost the fourth full year of 
implementation for these initiatives.  A model WAP was created for the Newport Bay 
watershed during 2005-06 and draft WAPs were also completed during this reporting 
period for the other watersheds in the area of Orange County under the jurisdiction of 
the Santa Ana Regional Board.  
 
C-1.4 Major Program Accomplishments 
 
At the start of the reporting period, the Permittees prepared Reports of Waste Discharge 
and a Proposed 2007 DAMP in anticipation of permit expiration and the adoption of 
Fourth Term Permits in mid-late 2007.  While there has been a significant allocation of 
effort to the permit renewal process, full implementation of the DAMP at regional, sub-
regional, and watershed scales has continued.  Notable accomplishments that occurred 
during the reporting period include:   
 

• Completion of Reports of Waste Discharge and a Proposed 2007 DAMP (Section C-
2.0). 

 
The main objective of the DAMP is to fulfill the commitment of the Permittees to 
develop and implement a program that satisfies NPDES permit requirements.  
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• Completion of studies to evaluate the effectiveness and applicability of various 
treatment BMPs, including Orange County Preferred Erosion Control BMPs and 
Treatment BMP Identification & Clarification for Public Works Projects in the Right-of-
Way Guidance Manual (Section C-3.0); 

• Continuing GIS-based watershed assessments to evaluate opportunities for 
regional treatment control BMPs (Section C-3.0); 

• Continuing increased effectiveness of Baseline BMPs and implementation of 
Integrated Pest Management (IPM) approaches (Section C-5.0); 

• The production of over 78 million public education impressions (Section C-6.0) 
• The processing of 450 Water Quality Management Plans (WQMPs) covering 

4,340 acres of development and completion of Development Project Review, 
Approval, and Permitting Best Practice Guidance Manual (Section C-7.0); 

• 13,214 construction sites inspected and 1,273 formal enforcement actions taken 
(Section C-8.0); 

• Completion of 9,277 commercial/industrial facility inspections and 1,659 formal 
enforcement actions (Section C-9.0); 

• Completion of 25,652 food service establishment inspections and 2,930 follow-up 
investigations (Section C-9.0);  

• Investigation of 4,012 complaints regarding illegal discharges of illicit 
connections (Section C-10.0); 

• Further development of procedures and practices for sewage spill response 
(Sections C-3.0 and C-10.0); 

• Continued implementation of innovative water quality monitoring programs 
and the development of new insights regarding the chemical, biological and 
physical impacts of urban dry and wet weather runoff (Section C-11.0); 

• Full implementation of Dry Weather Reconnaissance Monitoring Program in 
north and south county areas (Section C-11.0); 

• Continued development and implementation of  Watershed Action Plans 
(WAPs) and Enhanced BMPS for six  South Orange County watersheds and 
development of a WAPs for the area of Orange County under Santa Ana 
Regional Board jurisdiction (Section C-12.0), and  

• Implementation of training elements across a number of program areas, with an 
emphasis on the New Development (Section C-7.0) and Construction (Section C-
8.0) programs. 

 
C-1.5 Program Effectiveness Assessment Strategy 
 
The DAMP recognizes a number of separate but nonetheless related water quality 
planning processes.  These processes are countywide, jurisdictional, and watershed 
based water quality management.  Each process is iterative and incorporates phases of 
assessment to determine whether programmatic outcomes are being achieved.  This 
assessment phase is now formalized as the Annual Progress Report component of the 
PEA.  The strategy for the PEA is based on the selection and, thereafter, annual 
evaluation of assessment measures. 
 
Outcomes are the results of an activity, program element, or overall program and can be 
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characterized in terms of six levels.  Figure C-1.1 shows these levels as a gradation from 
activity-based to water quality-based outcomes and illustrates the progression of each 
successive step toward the ultimate goal of environmental improvement.  In general, 
Levels 1 to 3 can be considered Implementation Outcomes, Levels 5 and 6 Water Quality 
Outcomes and Level 4 a combination of the two types.  Each level has value in informing 
the management process and it bears emphasis that not all are necessary or possible in 
every instance (CASQA, 2007).2   
 
C-1.5.1  Assessment Measures 
 
Assessment measures may be variously categorized.  In this Report, two categories are 
recognized, related to (1) the shorter term confirmation of BMP implementation 
(Implementation or Process Measures, also termed Programmatic Indicators) and (2) the 
longer term verification of environmental improvement (Validation or Results 
Measures, typically actual indicators of environmental change).  In essence, the 
categorization of measures reflects two basic assessment questions: 
 

• Are program elements being implemented correctly?  
• Are environmental improvements being realized?  

 
Programmatic and environmental indicators are conceived by USEPA as having a 
hierarchical relationship (see Table C-1.2).  This relationship further illustrates the fact 
that environmental outcomes rest on, or follow from, jurisdictional program 
implementation.  Moreover, it points to the reality that scientifically robust evidence of 
changing ecosystem quality will follow confirmation of program implementation and 
should not be expected to be evident concurrently (see later discussion). 
 
Key attributes of assessment measures include: 
 

• Measurability (statistically measurable on a frequent basis); 
• Relevance (significant, demonstrable relation to strategy and objectives); 
• Reliability (easily documented and reproducible); 
• Availability (based upon data obtainable at reasonable cost);  
• Scientific validity (based on sound science), and 
• Replicability (capable of being regularly updated). 

 
Headline Indicators are intended to be a sub-set of measures that reflect in simple terms 
how a stormwater program is progressing towards its goals and are easily understood.  
The Orange County Stormwater Program Headline Measures are presented in Table C-
1.3.   
 
 
 

                                                 
2 California Stormwater Quality Association (CASQA), 2007:  “Municipal Stormwater Program 
Effectiveness Assessment Guidance”. 
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C-1.5.2  Effectiveness Assessment 
 
A program of effectiveness assessment requires the initial establishment of a set of 
baseline conditions.  Thereafter effectiveness can be evaluated by comparisons of 
successive years of indicator information against the baseline data. Where the period of 
evaluation is characterized by the implementation of new program requirements, 
determinations of program effectiveness will initially be limited to confirmation of 
program implementation.  Indeed, it must be recognized that direct measures of 
program effectiveness may not be available within the timeframe of the Third Term 
Permits.  This lack of direct measure confirmation arises because:   
 
• Baseline water quality conditions are not readily established; 
• Water quality changes in response to program implementation are likely to be very 

slow; and 
• Establishing a link between receiving water condition and program activities is 

difficult at the watershed scale when programs are being implemented incrementally 
with the development/redevelopment cycle. 

 
The process of stormwater program effectiveness assessment, which is illustrated in 
Figure C-1.2, is also conducted at two levels.  At the jurisdictional or Permittee level, the 
assessment is conducted annually and focuses on program implementation.  Inferences 
about the connection of management program elements to water quality improvements 
made in these assessments will predominantly be drawn from the assessment of 
programmatic indicators and indirect measures of progress.  Further, the outcome of the 
assessment will be proposed revisions to the LIP.  The Permittees’ assessments are 
presented as Exhibits to this report.   
 
At the countywide program level, the major assessment is done principally on a five 
yearly basis with an emphasis on using direct measures of progress.  This assessment is 
targeted at informing the review and revision of the DAMP using information from the 
water quality monitoring program.  In the intervening periods, this information may be 
used to direct LIP revision contingent upon its availability.   
 
While program effectiveness assessment is a key step in the iterative process of program 
implementation, it should be realized that effectiveness assessment itself is a part of the 
management process that is also evolving.  Assessing program effectiveness is 
recognized as a challenge for program managers across California, and the Orange 
County Stormwater Program supported the effort of the California Stormwater Quality 
Association (CASQA) to develop guidance in this area at a statewide level.  This 
guidance was published as Municipal Stormwater Program Effectiveness Assessment 
Guidance (CASQA, 2007).  
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Table C-1.1:  Permit History 
 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order No. NPDES No. Date 

Adopted 
Order No. NPDES No. Date 

Adopted 
First  

(1990-1996) 
90-71 CA 8000180   July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-2002) 

96-31 CAS618030  March 
1996 

96-03 CAS0108740  August 
1996 

Third  
(2002-2007) 

R8-2002-
0010  

CAS618030   January 
2002 

R9-2002-
0001 

CAS0108740  February 
2002 

 
 
Table C-1.2:  Hierarchy of Indicators (USEPA, 1998) 
 

6 Ultimate Impacts: 
• Ecological 
• Health  
• Welfare 

5 Body Burden/Uptake 
4 Ambient Conditions 

Environmental Indicators  

3 Discharge/Emission 
2 Actions by Regulated Community Programmatic Indicators  
1 Actions by Regulators 
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Table C-1.3: Headline Measures 
 

Result Measure Program 
Element 

Headline Measure Process 
Measure Indirect Direct 

C-2.0 
Program 
Management 

Participation in General Permittee 
Committee  

X   

Solid Waste Collected  X  
Drainage Facility Maintenance - Solid 
Waste Collected 

 X  

Catchbasin Stenciling X   
Street Sweeping - Solid Waste 
Collected 

 X  

Household Hazardous Waste 
Collected 

 X  

Used Oil Collected  X  
# of Facilities Inspected X   
Prioritization (High, Medium, Low) 
of Facilities 

 X  

Reduction in Total Pesticide 
Application 

 X  

Reduction in Total Fertilizer 
(Nitrogen) Application 

 X  

C-5.0 
Municipal 
Activities 
 

Reduction in Total Fertilizer 
(Phosphorus) Application 

 X  

# of Impressions X   C-6.0 
Public 
Education 

Changes in Public Awareness and 
Behavior 

 X  

# of WQMPs processed X   
Area (Acreage) to which BMPs have 
been Applied 

 X  
C-7.0 
New 
Development  

# of BMPs Implemented  X  
# of Sites Inspected X   
Extent of Compliance  X  

C-8.0 
Construction  

# and Level of Enforcement Actions X   
# of BMPs Implemented  X  
Prioritization of Facilities  X  

C-9.0 
Existing 
Development  # and Level of Enforcement Actions X   

# of Complaints  X  C-10.0 
ID/IC  # and Level of Enforcement Actions X   
C-11.0 
Water 
Quality 

Monitoring  
 

 
 

X 
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Figure C-1.1:  General Classification of Outcome Types 
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Figure C-1.2:  Program Effectiveness Assessment Flow Chart 
 

 
                Annual Progress Report                                      Effectiveness Assessment 
 

 
 
 
  

 
 

 
 

Implementation Monitoring 
(Process Measures) 

• Provide inventories/maps 
• Complete inspections 

Validation Monitoring 
(Indirect Measures) 

• Reduction in violations 
• Increased BMPs on sites

Assessments 
(Direct Measures) 

Is the DAMP achieving its goals? 
• Compile assessments 
• Watershed analyses 
• Countywide analyses 
• Identify problem areas 
• Compare programs 

Overall Goal 
Improvements of the receiving waters 

• Water quality analysis 
• Bioassessment analyses 

Shaded boxes are explicitly within the Permittee program effectiveness assessments.  
Unshaded boxes are within Principal Permittee program effectiveness assessments. 

Interactive 
Is program being implemented to MEP? 

• Review assessments 
• Identify improvements 
• Revise LIP 

Interactive 
Is program being implemented to MEP? 

• Review assessments 
• Identify improvements 
• Revise DAMP 
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C-2.0 PROGRAM MANAGEMENT  
 
C-2.1 Introduction 
 
At the inception of the Orange County Stormwater Program, the Permittees in both 
Regional Board areas agreed that the County of Orange would be the Principal 
Permittee and the cities and the Orange County Flood Control District would be Co-
Permittees on the permit (all parties are now collectively referred to as Permittees).  
Principal Permittee and Permittee responsibilities are specified in the Third Term 
Permits and reiterated in the NPDES Stormwater Permit Implementation Agreement 
(referred to as Implementation Agreement), which additionally provides a funding 
mechanism for the shared costs of the Program.  To further support the development 
and implementation of a coordinated countywide program, a management framework 
was created during the First Permit Term.  This management framework has evolved 
into a four tier structure (Permittees, City Managers’ Committee, Technical Advisory 
Committee and Program Committees/Task Forces) over the period of the Third Term 
Permits (see Section C-2.3).       
 
C-2.2 Permittee Responsibilities  
 
C-2.2.1  NPDES Permit Responsibilities 
 
The respective responsibilities of the Principal Permittee and the Permittees are defined 
in the Third Term Permits and the Implementation Agreement or as otherwise identified 
within separate funding agreements.   
 
Principal Permittee 
 
The role of the Principal Permittee is the same as the other Permittees with the addition 
of certain overall programmatic and management responsibilities.  These responsibilities 
include the following:  
 

• Initiating, developing and coordinating any area-wide programs and activities 
necessary to comply with the Third Term Permits;  

• Developing and implementing mechanisms, performance standards, etc., to 
promote uniform and consistent implementation of BMPs among the Permittees; 

• Monitoring the implementation of the plans and programs required by the 
Permits and determining their effectiveness in protecting beneficial uses; 

• Providing administrative and technical support and informing the Permittees 
and the Technical Advisory  Committee (TAC) of the progress of other pertinent 
municipal programs, pilot projects, research studies, etc.; 

• Representing the NPDES Stormwater Program before appropriate agencies;  
• Developing and executing inter-governmental agreements necessary for 

program implementation; 
• Conducting chemical, biological and toxicological water quality monitoring; 
• Cooperating in watershed management programs and regional and/or statewide 

monitoring;  
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• Preparing and submitting unified reports, plans and programs as required by the 
Third Term Permits including the Unified Annual Progress/Program 
Effectiveness Assessment Report; 

• Developing budgets and fiscal analyses; and 
• Coordinating the program with affected local government agencies. 

 
The Principal Permittee has no regulatory authority over the Permittees. 
 
Permittees 
 
Each Permittee is responsible for implementing the NPDES Stormwater Program within 
its jurisdiction.  The main responsibility of each Permittee includes: 
 

• Reviewing, approving and commenting on budgets, plans, strategies, 
management programs and monitoring programs developed by the Principal 
Permittee or any sub-committee; 

• Implementing the various stormwater management programs as outlined in the 
Permit and the DAMP within its jurisdiction; 

• Establishing and maintaining adequate legal authority; 
• Coordinating among internal departments and agencies, as appropriate, to 

facilitate the implementation of the Third Term Permits and the DAMP; 
• Responding to/or arranging for response to emergency situations, such as 

accidental spills, leaks, illegal discharges/illicit connections, etc., to prevent or 
reduce the discharge of pollutants to the storm drain systems and waters of the 
U.S. within its jurisdiction; 

• Conducting inspections of and performing maintenance on the infrastructure 
within its jurisdiction; 

• Taking appropriate enforcement actions as necessary within its jurisdictions to 
ensure compliance with applicable ordinances; 

• Conducting and coordinating any surveys and source identification studies 
necessary to identify pollutant sources and drainage areas; 

• Participating in the General Permittee Committee meetings and any sub-
committee meetings as necessary; and 

• Preparing and submitting all reports or requests for information to the Principal 
Permittee in a timely fashion. 

 
C-2.3 Accomplishments 
 
C-2.3.1  Agreement for Program Implementation  
 
The Implementation Agreement establishes the responsibilities of the Permittees with 
respect to compliance with the Third Term Permits. The Implementation Agreement also 
establishes a funding mechanism for the shared costs of the Orange County Stormwater 
Program based on each municipality's area and resident population and includes a 
provision that allows newly incorporated cities to become additional parties to the 
Implementation Agreement.   
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This Implementation Agreement was originally entered into in December of 1990 and 
was amended in October of 1993 to include two additional Permittees (Laguna Hills and 
Lake Forest) and formally establish the TAC.  The Implementation Agreement was 
amended again and fully restated, effective June 25, 2002, to include three additional 
Permittees (Aliso Viejo, Laguna Woods and Rancho Santa Margarita) and to incorporate 
modifications to the management structure and cost-sharing formulas.   
 
No changes were made to the Implementation Agreement in the 2006-07 reporting 
period.   
 
C-2.3.2  Management Framework 
 
The USEPA defines a management framework as a lasting process for partners working 
together.  It’s a support structure making it easier to coordinate efforts – a structure made of 
agreed upon standard operating procedures, timelines and for communicating with each other 
(USEPA, 20021).  A four tier management framework was established in early 2002 to 
direct the development of the Orange County Stormwater Program (Figure C-2.1).  This 
framework was retained in 2006-07 with the addition of an Ad Hoc Group for Orange 
County Vector Control District coordination, and currently comprises: 
 
City Manager’s Water Quality Committee  
 
The City Manager’s Water Quality Committee provides budget and overall program 
review and governance direction.  The Committee is comprised of several City 
Managers and is supported by County staff.    
 
City Engineer’s Technical Advisory Committee (TAC) 
 
The TAC serves in a program advisory role and provides policy direction for the 
program budget, development and implementation.  It is comprised of one City 
Engineer, or selected representative, from each of the County Supervisor Districts and a 
representative from the County of Orange.  One responsibility of the TAC is to 
determine the need to create internal committees and task forces.  Task forces are 
characterized by Permittee and business / non-governmental organization participation 
and are convened to bring a partnership approach to issues that would benefit from 
being addressed collaboratively, such as trash and debris.  
 
General Permittee Committee 
 
The General Permittee Committee is the principal forum for disseminating information 
for program coordinators.  Participation in the General Permittee Committee is a specific 
requirement of the Santa Ana Regional Board Third Term Permit. 
 
Permittee participation in the General Permittee Committee is noted in Figure C-2.2. 
 

                                                 
1 http://www.epa.gov/watertrain/watershedmgt/principle2b.html  
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Headline Indicator – Participation in General Permittee Committee: In 2006-07, twenty 
nine (29) out of thirty five (35) Permittees reported 80% or higher participation in the General 
Permittee Committee compared to thirty-three (33) Permittees in 2005-06, thirty four (34) 
Permittees in 2004-05, and thirty two (32) Permittees reporting 80% or higher participation in 
2003-04. 
 
Task Forces/ Sub-Committees 
 
The Task Forces/ Sub-Committees which were active in 2006-07, are: 
 

• Trash and Debris Task Force  
 

Purpose:  To foster and sustain partnership approaches to dealing with trash 
and debris in stormwater and urban runoff with the goal of ensuring that 
such materials do not become the basis for a formal designation of coastal 
beneficial use impairment.   

 
• Data and Information Management Sub-Committee  
 

Purpose: To oversee the development and implementation of information 
technology solutions to program data management and reporting 
requirements. 
 

• Legal/Regulatory Authority Task Force 
 
Purpose: To review the legal authorities that the Permittees have in 
complying with the permit requirements and recommend changes as needed 
and to track stormwater related litigation that may affect the Orange County 
Stormwater Program.  

 
• LIP/PEA Sub-Committee 
 

Purpose:  To provide oversight and technical direction to the management of 
core DAMP/LIP programs, including, Municipal Activities; New 
Development/Significant Redevelopment; Construction; Existing 
Development; and Illegal Discharges/Illicit Connections (ID/IC). 

 
• Public Education Sub-Committee 

 
Purpose: To help provide regional consistency and oversight for the 
stormwater public education program efforts. 
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• Inspection  Sub-Committee  
 

Purpose: To provide a forum for the coordination, investigation, enforcement 
and training aspects of the existing development inspection program and 
ID/IC programs.   

 
• Water Quality Sub-Committee  

 
Purpose: To provide oversight and technical input for the revision of the 
water quality monitoring programs, ongoing water quality data evaluation, 
and special water quality investigations and BMP effectiveness studies.   

 
• Water Use Efficiency Task force 

 
Purpose:  To study and support a comprehensive effort to curb urban runoff 
through efficient water usage in Orange County. 

 
• Ad-Hoc Group – BMPs for Small Public Works Projects 

 
Purpose: To develop a list of recommended BMPs for small public works 
projects such as roadway turn pockets.   

 
• Ad-Hoc Group – Orange County Vector Control District Coordination 

 
Purpose: To develop a list of recommended BMPs for small public works 
projects such as roadway turn pockets.   

 
Watershed Action Plan (WAP) Committees 
 
The Laguna Coastal Streams, Aliso Creek, and combined San Juan Creek/San Clemente 
Coastal Streams and Newport Bay WAP Committees met during the reporting period.  
In addition, in late June 2007 there was an inaugural meeting for cities in the County’s 
northern watersheds.  The activities of the south Orange County WAP committees are 
reported separately in the DAMP/WAP Annual Reports (presented as Exhibits to the 
Unified Annual Progress Report for the San Diego Region). 
 
Other Regional Committees/Work Groups 
 
Many of the Permittees additionally participate in various watershed management 
advisory groups.  These groups include:  the Newport Bay Executive and Management 
Committees, the Coastal Coalition, and the Aliso Creek Tier I and Tier II stakeholder 
meetings.  These watershed groups focus their activities and discussions on broader 
watershed issues of concern, such as habitat restoration and flood control in addition to 
water quality issues resulting from Total Maximum Daily Loads (TMDLs) and special 
directives. 
  
 

0038465



SECTION C-2.0, PROGRAM MANAGEMENT 
 

2006-07 Unified Annual Progress Report                                                                      November 15, 2007                                         
Program Effectiveness Assessment 
 C-2-6 

C-2.3.3  Management Framework- Program Implementation 
 
In addition to the countywide and watershed management framework for program 
development, the Permittees formally identify the departments with responsibility for 
implementation of each program element within their jurisdictions.  These 
organizational charts are presented in the LIPs. 
 
C-2.3.4   Watershed Mapping 
 
To support the development of the DAMP/WAPs, Geographical information System 
(GIS) – based mapping was undertaken, initially for the San Diego Regional Board area, 
to define watershed boundaries.  It was completed in the 2006-07 reporting period for all 
watersheds and, for the first time, has created definitive watershed and sub-watershed 
boundaries for all of Orange County (see Figure C-12.1). 
 
C-2.3.5  Orange County Stormwater Program Representation 
 
The Principal Permittee represents the Permittees on the California Stormwater Quality 
Association, Stormwater Monitoring Coalition, and other advisory stormwater forums.   
 
California Stormwater Quality Association (CASQA) 
 
Since 1989, the CASQA has assisted the State of California, the USEPA, municipalities, 
special districts and businesses in developing and implementing effective water quality 
management programs in California.  CASQA is a leader in helping California comply 
with the municipal and industrial NPDES stormwater mandates of the federal Clean 
Water Act.  The Principal Permittee has been active on the Board of Directors, Executive, 
Program Committee and Public Information – Public Participation, Effectiveness 
Assessment (which produced the recent guidance document – Municipal Stormwater 
Program Effectiveness Assessment Guidance, CASQA 2007), Stormwater Monitoring and 
Science, and Policy and Permitting Sub-committees. 
 
Stormwater Monitoring Coalition (SMC) 
 
In the 2006-07 reporting period, the SMC revised its underpinning agreement and will 
extend collaboration for an additional 5 year term. Three new member agencies will join 
the SMC, namely Caltrans, the City of Los Angeles, and the State Water Resources 
Control Board. A separate MOU is being developed for the SMC to coordinate with the 
US Environmental Protection Agency Region IX and the Office of Research and 
Development.                                                                                                                                                                     
 
The first project supported by the SMC was to develop a five-year Research Agenda.  
The research agenda, published in 2001, consisted of 15 unique projects developed 
around three main foci: 1) developing a regional monitoring infrastructure; 2) 
understanding stormwater runoff mechanisms and processes; and 3) assessing receiving 
water impacts.  The SMC has made progress implementing the Research Agenda (see 
Section C-3.2.3 for details) and is currently developing an agreement to update and 
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revise the research agenda.  This will provide vision and direction to the SMC for the 
next five years. 
 
Southern California Coastal Water Research Project 
  
The Permittees joined the Southern California Coastal Water Research Project 
(SCCWRP) board as an associate member during the 2005-06 reporting period.  
SCCWRP is a joint powers agency that focuses on marine environmental research, 
including the coordination of cooperative regional monitoring efforts to support the 
development of management strategies for the entire Southern California Bight.   
 
The Permittees also continued to participate in the completion of the Southern California 
Regional Marine Monitoring Program (referred to as Bight ’03) through a general 
financial contribution, funding of study components (see National Water Research 
Institute below), and the involvement of the Principal Permittee in the steering 
committee and technical sub-committees. 
 
In addition to the Bight ’03 regional efforts, the Principal Permittee also actively 
participated in other research activities coordinated by SCCWRP during the reporting 
period, including: 
 

• Development and Evaluation of Watershed Models: The goal of this project is to 
develop, validate, and evaluate watershed fate and transport models for several 
watersheds in Southern California including the Ballona Creek, Los Angeles 
River, Dominguez Channel, Chollas Creek, Paleta Creek and San Gabriel River 
watersheds.  The Principal Permittee is contributing directly to this project by 
collecting and analysing samples at one of the San Gabriel River Watershed 
Monitoring Program’s monitoring locations. 

 
• Assessment of Water Quality and Loadings from Natural Landscapes. The goal 

of this project is characterize the flow, algae, suspended solids, organic carbon, 
nutrients, metals, and bacteria from natural landscapes, and relate these to 
watershed properties such as geology, soil type, and vegetative cover. It will 
provide a characterization of natural baseline loadings associated with specific 
geologic settings and natural land cover/habitat types that will assist with 
determining load allocations and setting appropriate numeric targets.  The 
Principal Permittee contributed directly to this project (see Assessment of Water 
Quality Concentrations and Loads from Natural Landscapes; SCCWRP, 2007) by 
providing sample collection and analysis support. 

 
National Water Research Institute 
 
The Permittees are collaborating (a $50,000 contribution in the reporting period) with the 
National Water Research Institute (NWRI), San Bernardino County and Riverside 
County to sponsor researchers from the University of California Irvine in a stormwater 
characterization study of the Santa Ana River watershed.  The study is a complement to 
efforts by the Bight ’03 Water Quality Committee to define stormwater plumes through 
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remote sensing satellite imagery and efforts by the Bight ’03 Shoreline Microbiology 
committee to assess the influence of stormwater flows on the shoreline and surf zone. 
 
Plastic Debris – Rivers to Sea Project 
 
The Plastic Debris – Rivers to Sea Project was implemented by the Algalita Marine 
Research Foundation, with grant funding from the SWRCB through Proposition 13 and 
additional support from the California Coastal Commission.  The purpose of the Project 
was to assess plastic debris loading and sources of plastic and trash into urban rivers 
and to develop an action plan of solutions.  The completion and publication of this plan 
in June 2006 - Eliminating Land-based Discharges of Marine Debris in California: A Plan of 
Action from The Plastic Debris Project marked the culmination of the project. The Principal 
Permittee served as the local government representative on the Project’s advisory board. 
 
Nitrogen and Selenium Management Program  
 
The Nitrogen and Selenium Management Program (NSMP) was created in 2005 in 
response to a general NPDES permit (Order No. R8-2004-0021) issued for the Newport 
Bay watershed to establish waste discharge requirements for certain groundwater-
related discharges and to regulate de minimus discharges.  The NSMP is a collaborative 
effort of 21 stakeholders, including various State, county, and local agencies, water 
districts, and private entities with the goal of developing management strategies and 
treatment technologies for groundwater dewatering discharges of both selenium and 
nitrogen for the watershed.  A work plan has been developed by the NSMP and 
approved by the Santa Ana Regional Water Quality Control Board.  The work plan will 
focus on the development of treatment technologies, BMPs, and an offset, trading or 
mitigation program.  During the reporting period, a decision was made to initiate a site 
specific objective for selenium and the United States Geological Survey will provide 
modeling support for this effort.   
 
The County of Orange is the Chair of the NSMP, providing program leadership and 
ensuring implementation of the work plan and compliance with the terms of the permit.  
 
Fats, Oils and Grease (FOG) Program 
 
In cities that operate sanitary sewer collection systems, jurisdictional stormwater 
program managers are often also responsible for jurisdictional compliance with Order 
No. R8-2002-0014 General Waste Discharge Requirements (WDR) for Sewage Collection 
Agencies in Orange County within the Santa Ana Region.  This dual responsibility has 
allowed for the sharing of information and resources and has provided for a greater 
understanding of the respective programs and challenges. 
 
Countywide Area Spill Containment (CASC) Project (previously TASC) 
 
The Principal Permittee and Orange County Sanitation District are coordinating on a 
project for sewage spill containment planning and preparedness (see Section C-3.2.4.).  
In 2007 the project was renamed the “Countywide Area Spill Control (CASC)” Program to 
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reflect its development from a demonstration project to an implementation program 
with initial expansion to Orange and Villa Park and subsequent expansion throughout 
the county area over the next few years. 
 
C-2.4 Assessment 
 
C-2.4.1  Implementation Agreement 
 
Since the inception of the Orange County Stormwater Program the Implementation 
Agreement has been amended to provide for the incorporation of new cities and to 
formally recognize the role of the TAC.  The structure of the Agreement has 
accommodated the expansion of the program and the significant escalation of shared 
costs with the adoption of the Third Term Permits.  Over the period of the Third Term 
Permits, the Agreement has served as a model for cost sharing collaboration related to 
the Newport Bay TMDL compliance effort (including the related Nitrogen Selenium 
Management Program), Regional Harbor Monitoring Program, and Aliso Creek 13255 
Directive.  Consequently, it is considered to be an effective basis for cooperation of the 
Program.  
 
C-2.4.2  Management Framework 
 
The management framework is reviewed annually to ensure it meets program needs.  
All the committees/task forces have been effective in bringing forward initiatives to 
meet the requirements of the Third Term Permits and to address program needs under a 
consensus building production process.  This performance points to the value and 
robustness of the current management framework. 
 
C-2.5 Fiscal Analysis   
 
This Section presents a summary of the costs incurred by the Permittees in developing, 
implementing and maintaining programs in order to comply with the Third Term 
Permits.  It also includes information on the funding sources used by each Permittee.  
The analysis distinguishes between shared costs and individual costs.  
 
C-2.5.1  Shared Costs 
 
Shared costs are those that fund activities performed by the Principal Permittee under 
the stormwater program's Implementation Agreement.  Each municipality's contribution 
to the shared costs is determined by a formula established in the Implementation 
Agreement, based on the population and land area of each jurisdiction.  These activities 
include compliance program development, reporting, water quality monitoring, and 
countywide public education. 
 
The program management activities handled by the Principal Permittee include 
development of model compliance program elements, development and execution of 
intergovernmental agreements, representation of the Permittees at meetings with other 
organizations, preparation of compliance reports, budgets and other program 
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documentation, representation of the program before appropriate agencies such as the 
Regional Boards and the State Water Resources Control Board, procurement and 
subsequent coordination of consultant studies and coordination with Permittees 
representatives. 
 
2006-07 Reporting Period 
 
The actual-shared cost expenditures for the 2006-07 reporting period were $4,839,130.  
 
2007-08 Reporting Period 
 
The shared cost budget for 2007-08, as approved by the Permittees, is $6,457,593. 
 
C-2.5.2  Individual Costs 
 
Individual costs are those incurred by each Permittee arising from its jurisdictional 
program implementation as documented in the LIPs and comprise capital and operation 
and maintenance costs: 
  

• Capital Costs – refers to expenditures for land, large equipment, and 
structures (see Table C-2.1); and 

• Operations and Maintenance Costs - refer to normal costs of operation 
including the cost of keeping equipment and facilities in working order (see 
Table C-2.2).   

 
The sum of the capital and operation and maintenance costs is the total cost that each 
Permittee has incurred individually to meet the requirements of the Third Term Permits. 
 
During 2006-07, guidance - Fiscal Analysis Guidance Manual: Orange County Stormwater 
Program – was developed to provide the Permittees with an accurate and auditable basis 
for compiling and reporting the fiscal impact of the stormwater mandate.  The Manual 
provides guidelines and worksheets which are intended to provide a common 
understanding and basis for more consistent derivation of the annual costs and it was 
used for this report. 
 
In preparing the Manual, categories used over the period of the Third Term Permits 
were reviewed and revised to more accurately match the Program Effectiveness 
Assessment (PEA), provide more detailed category definitions and cost inclusions, and 
substantially simplify the reporting of capital expenditures. In addition, there was 
consolidation of some cost categories and deletion of others. For example, costs related 
to catch basin stenciling would be included under Drainage Facility Maintenance, costs 
related to plan development would be included in Supportive of Program 
Administration, and costs related to other efforts to identify and eliminate 
illicit connections would be included under a single Illicit Connection Discharge 
category. 
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Categories for capital costs have also been revised to provide clearer indication of the 
types of capital investments being made. Capital purchase for small equipment with a 
life of less than 5 years and a value lower than $5,000 are now included in the operations 
and maintenance costs. “Capital Costs” now covers longer-life equipment and fixed 
facilities/BMPs. Also identified within “Capital Costs” is a category that captures an 
allowance for the cost of construction BMPs for projects implemented as a part of a 
municipal capital program. 
 
2006-07 Reporting Period 
 
In 2006-07, the total cost of the activities undertaken by the Permittees implementing the 
DAMP programs within their jurisdictions are reported to be: 
 

• Total Individual Permittee Costs      $ 82,249,507 
 
This total compares to $82,466,219 in 2005-06, $72,693,211 in 2004-05, $ 79,275,003 in 
2003-04, $54,529,161 in 2002-03 and to $44,333,714 in the 2001-02 reporting period Figure 
C-2.3. 
 
2007-08 Reporting Period 
 
In 2007-08, the total cost of the activities to be undertaken by the Permittees 
implementing the DAMP programs within their jurisdictions (capital costs + operations 
and maintenance costs) is estimated to be: 
 

• Total Individual Permittee Costs   $98,227,708 
 
A historical review of costs is presented in Figure C-2.4. 
 
C-2.5.3  Funding Sources  
 
The funding sources used by the Permittees include: General Fund, Utility Tax, Separate 
Utility, Gas Tax, and Special District Fund, Others (Sanitation Fee, Fleet Maintenance, 
Community Services District, Water Fund, Sewer & Storm Drain Fee, Grants, and Used 
Oil Recycling Grants) (see Figure C-2.5, 2006-07 Funding Sources, and Figure C-2.6, 
2007-08 Projected Funding Sources).  The contributions of volunteer groups like the Boy 
Scouts of America and Surfrider (i.e. storm drain stenciling) are not included in this 
assessment. 
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Grand Totals
Fiscal Analysis Summary

LIP Program Elements FY2002-03 Costs  FY2003-04 Costs  FY2004-05 Costs  FY2005-06 Costs  FY2006-07 Costs Projected Costs 
FY2007-08

Supportive of Program Administration (LIP Section 2.0) $4,819,838.43 $6,521,067.00 $7,703,458.64 $12,551,493.25 $7,387,881.97 $8,173,519.80

Municipal Activities (LIP Section 5.0) Trash & Debris Control (formerly "Litter Control") $10,219,958.00 $16,885,969.00 $15,343,116.00 $16,054,596.61 $3,604,188.47 $3,873,791.13

Municipal Activities (LIP Section 5.0) Drainage Facility Maintenance $5,684,495.00 $6,267,338.07 $6,549,880.00 $7,873,395.60 $6,865,953.38 $8,864,910.00

Municipal Activities (LIP Section 5.0) Street Sweeping $13,019,752.00 $15,687,198.00 $16,251,018.00 $17,922,158.00 $18,368,871.60 $19,914,752.00

Municipal Activities (LIP Section 5.0) Environmental Performance (BMP Implementation) $858,373.00 $2,005,620.07 $1,477,112.00 $1,729,249.50 $10,316,549.15 $10,556,203.00

Municipal Activities (LIP Section 5.0) Pesticide & Fertilizer Management $1,144,187.00 $2,157,786.00 $1,319,499.00 $1,555,829.00 $2,369,505.62 $2,528,038.10

Public Information (LIP Section 6.0) Nonpoint Source Pollution Awareness $3,415,047.00 $386,557.00 $591,708.00 $516,456.00 $587,563.44 $751,553.00

Public Information (LIP Section 6.0) Household Hazardous Waste Collection $382,334.00 $462,918.00 $475,963.00 $727,507.15 $4,812,703.06 $5,341,317.00

Requiring New Development BMPs (Supportive of Planning, etc) (LIP Section 7.0) $465,817.00 $528,076.00 $790,683.50 $857,592.92 $1,507,128.18 $1,600,142.00

Requiring Construction BMPs (Supportive of Plan Check & Inspection) (LIP Section 8.0) $1,280,147.00 $1,883,538.00 $1,399,117.00 $1,381,805.50 $2,596,772.25 $2,775,552.00

Existing Development (LIP Section 9.0) Industrial/Comm./HOA Inspections $0.00 $430,374.00 $1,055,158.00 $1,621,069.45 $1,560,951.60 $1,960,278.00

Illicit Connections/Discharge Ident. & Elimination (LIP Section10.0) Investigations $3,716,223.00 $5,966,327.50 $5,021,397.00 $5,058,069.60 $1,644,572.85 $1,816,787.00

Agency Contribution to Regional Program NR NR NR NR $4,476,077.13 $4,938,407.03

Others $0.00 $0.00 $1,442,767.88 $2,081,403.00 NR NR

TOTALS $45,006,171.43 $59,182,768.64 $59,420,878.02 $69,930,625.58 $66,098,718.70 $73,095,250.06

NR = Not Reported

OPERATIONS AND MAINTENANCE

Table C-2.2:  Total Operations and Maintenance Costs 

Table C-2.1:  Total Capital Costs 

Grand Totals
Fiscal Analysis Summary

LIP Program Elements FY2002-03 Costs  FY2003-04 Costs  FY2004-05 Costs  FY2005-06 Costs  FY2006-07 Costs Projected Costs 
FY2007-08

Public Projects - BMPs $5,321,000.00 $16,985,358.00

Construction BMPs for Public Construction Projects $8,829,061.00 $6,273,788.00

Other Capital Projects / Major Equipment Purchases $2,000,728.00 $1,873,112.00

TOTALS $9,522,990.00 $20,092,235.00 $13,272,333.00 $12,535,593.00 $16,150,789.00 $25,132,258.00

CAPITAL COSTS

LIP Program Elements pertaining to Capital Costs were tracked differently in 2002-2006; therefore 
only totals for these years are being reported.
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Permittees 

City Engineers Technical Advisory Committee 
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Program Governance 
Direction 

Program Compliance 

Budget / Program Review 

 
 
 

General 
Permittee 
Committee 

& 
Watershed Action 
Plan Committees 

 

Task Forces / Sub-Committees / Groups 
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Figure C-2.1:  Orange County Municipal NPDES Management Framework 
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Figure C- 2.2:  General Permittee Meeting Attendance Figure C- 2.2:  General Permittee Meeting Attendance 
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Figure C-2.3:  Total Individual Permittee Costs 
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Figure C-2.4:  Historical Review of Total Individual Permittee Costs
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Figure C-2.5:  2006-07 Actual Funding Sources 
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Figure C-2.6:  2007-08 Projected Funding Sources 
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C-3.0 PLAN DEVELOPMENT  
 
C-3.1 Introduction 
 
The DAMP sets forth a countywide approach for urban stormwater management by: 

 
• Establishing a set of Baseline BMPs that are applicable to all areas and that are 

proven and cost-effective; 
• Monitoring water quality to assess progress and identify urban impacts on 

receiving waters; 
• Prioritizing waterbodies for corrective action, with those listed as impaired 

having a higher priority; and 
• Focusing on Enhanced BMPs for constituents of concern at a watershed or 

jurisdictional level, as appropriate. 
 
C-3.1.1  Water Quality Planning 
 
The purpose of DAMP Section 3.0 is to present the approach for urban stormwater 
management in the context of an iterative planning process informed by programmatic 
BMP assessments and environmental monitoring.  A defining feature of this process is 
the continual analysis, measurement and improvement through the water quality 
planning loop which is illustrated in a simplified form in Figure C-3.1:  
 

Assessing:  Assessing environmental conditions and programmatic performance, 
establishing the goals and targets to be achieved, and determining the route to be 
taken and the measurements to track success; 
 
Planning:  Designing activities to achieve the goal, identifying the needed skills 
and expertise, and designating responsibility for achieving desired outcomes; 
 
Implementing:  Bringing the process into effect in an efficient and effective 
manner, and 
 
Monitoring:  Evaluating the effectiveness of the Implementing stage. 

 
With the adoption of the Third Term Permits, the DAMP which previously had 
presented policy and programmatic guidance, was revised to incorporate greater 
individual accountability through jurisdictional Local Implementation Plans (LIPs) (see 
DAMP Appendix A).  The LIPs provide a flexible jurisdiction-specific plan within the 
broader policy and model program framework of the DAMP.   
 
With additional permit mandates to institute watershed-based activities, water quality 
planning in the context of the DAMP is now evident as two separate, but nonetheless 
similar and highly interdependent, processes targeting the control of pollutants in urban 
runoff.  These processes (Table C-3.1; Figure C-3.1) are: 
 

• DAMP/LIP – Directed by jurisdictional assessments completed individually by 
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each Permittee and a countywide assessment through a Unified Annual Progress 
Report.; and 

• DAMP/Watershed Action Plan (WAP) (See DAMP Appendix D) – Directed by 
watershed scale assessments in WAP Reports. 

 
C-3.2 Accomplishments 
 
C-3.2.1 Programmatic Enhancements  
 
To assist the Permittees with reporting the status of LIP implementation and the 
performance of the individual jurisdictional stormwater quality management programs, 
a Program Effectiveness Assessment (PEA) reporting framework (DAMP Appendix C) 
was developed in 2002-03.  The PEA: 
 

• Facilitates the collection and compilation of specific stormwater program 
implementation data and progress validation indicators; 

 
 A PEA template was created in 2003 and has been the basis of the 2002-03, 

2003-04, 2004-05, and 2005-06 Annual Reports and this report.  In July 2005, 
the template was converted into an internet-based reporting system. 
 

• Provides for program effectiveness assessment by the individual Permittees and 
the Principal Permittee on a jurisdictional, watershed and/or countywide basis; 
 
 The PEA identifies specific programmatic and environmental performance 

metrics including specified validation indicators titled, “Headline Indicators” 
(See Section C-1.2.2).  

 
• Ensures that an evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to determine where 
modifications within the DAMP, LIP or WAP may be necessary; and 

 
• Provides a mechanism for the Permittee to identify and report modifications that 

have or will be made to their LIP.  
 
C-3.2.2 Enhancements in Environmental Assessment 
 
The findings of the extensive water quality monitoring program during the reporting 
period are discussed in Section C-11.0.   
 
C- 3.2.3 Enhancements in Assessment Methodologies 
 
Concurrent with this data collection effort are a number of important initiatives, being 
supported by the Permittees, that are aimed at the development of assessment 
techniques and methodologies to support more informed and consistent decision 
making across Southern California.  Notable amongst these initiatives are the 
collaborative studies being conducted by the Stormwater Monitoring Coalition (SMC), 
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the development of the California Sustainable Watershed/Wetland Information 
Manager (CalSWIM) prototype database, and the work of CASQA’s Program 
Effectiveness Assessment and Stormwater Monitoring & Science sub-committees.  
 
Stormwater Monitoring Coalition Collaborative Projects 
 
The goal of the Stormwater Monitoring Coalition is to identify region-specific research 
needs to better understand stormwater mechanisms and impacts, and to collectively 
sponsor the development of assessment techniques and methodologies that will enable 
more informed and consistent stormwater management decision-making across the 
region.  In its first year of formation (2001-2002), the SMC assembled a panel of 
nationally recognized experts in relevant technical discipline areas to assist them in the 
development of a five-year priority research agenda which would serve as the basis for 
activities by the SMC in the foreseeable future.  The report is entitled “Stormwater 
Research Needs in Southern California,” and can be found online at 
ftp://ftp.sccwrp.org/pub/download/PDFs/358_stormwater_workplan.pdf 
 
Project accomplishments during the reporting period include:   
 
Project Status 
Building A Regionally Consistent and Integrated Freshwater 
Stream Bioassessment Monitoring Program 

95% complete 

Laboratory Intercalibration Study  
 

35% complete 

Bacterial Reference Watershed Study  
 

90% complete 

Hydromodification Study  
 

10% complete 

Low Impact Development Study  
 

10% complete 

 
Three examples of the SMC’s influence include: 1) the project on evaluating microbial 
source tracking (MST) has led to a significant change in how MST is conducted in 
southern California; 2) the project on indicators of peak flow directly influenced the 
development of peak flow criteria in Los Angeles; 3) the project to establish 
standardized data formats has led to language in multiple stormwater NPDES permits 
requiring electronic data submittal. 
 
Development of California Sustainable Watershed/Wetland Information Manager (CalSWIM) – 
Prototype Database 
 
In response to a commitment to develop a prototype watershed database for cumulative 
impact assessment, the County of Orange as Principal Permittee has joined with the 
University of California, Irvine (UCI) in developing and implementing a prototype 
database called the California Sustainable Watershed/Wetland Information Manager 
(CalSWIM).  CalSWIM is a web-based expert system and database focused, initially, on 
Newport Bay and the Newport Bay watershed and can be viewed at www.calswim.org.  
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The technical objective of CalSWIM is to provide an interactive platform for coastal 
wetland and watershed managers, planners, and engineers to explore alternative 
wetland and watershed management strategies.  It will undergo future development 
under a grant from the National Science Foundation. 
 
CASQA Program Effectiveness Assessment White Paper 
 
The PEA strategy (see Section C-1.0) is based on the CASQA Effectiveness Assessment 
Subcommittee’s first white paper - An Introduction to Stormwater Program Effectiveness 
Assessment. During the previous reporting period the CASQA approach (formally 
published as Municipal Stormwater Program Effectiveness Assessment Guidance; CASQA, 
May 2007) was integrated into preparation of the Reports of Waste Discharge and the 
2005-6 Annual Report.  It is also the basis of this report.    
 
C-3.2.4  Enhancements in BMP Knowledge  
 
Erosion Control BMP Effectiveness Study 
 
An evaluation study of erosion control BMPs (Erosion Control BMP Effectiveness Study) 
was completed (see Attachment C-3.1) during the prior reporting period to provide 
information on (1) the effect of time and weathering on product condition; (2) the 
frequency a product must be applied to be effective; (3) the maximum slope on which a 
product will perform effectively; and (4) how product performance is affected by soil 
types.  The study comprised an evaluation of two types of hydraulic mulch (paper and 
wood based), two types of polyacrylimide (low and high molecular weights) and wood 
mulch (without a binding agent).  During the reporting period the study and its 
recommendations (included in the 2005-06 Unified Annual Report) were reviewed and 
approved by the TAC. 
 
Countywide Area Spill Control (TASC) Program 

Growing concerns over bacteriological contamination and increasing regulatory and 
public pressure to improve water quality lead Orange County Sanitation District 
(OCSD) and the County, on behalf of all the Permittees, to begin to meet in 2000 to 
identify the necessary efforts to control, minimize, and prevent the potential 
environmental impacts caused by sanitary sewer overflows.  To address the various 
regulatory, technical and coordination issues associated with preventing and planning 
for SSOs, the agencies initiated a pilot project titled Tustin Area Spill Control (TASC) 
Demonstration Project.  

The primary objectives of the project are to:  

• Create broader awareness regarding the causes of SSOs and measures that can be 
implemented in order to prevent them; 

• Improve the interagency coordination when responding to SSOs; 
• Identify the resources needed when responding and mitigating impacts; 
• Develop predictive tools for identifying potential impacts; and 
• Protect the beneficial uses of the local water bodies. 
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Phase I was completed in mid 2003 and summarized in a report entitled “Tustin Area 
Spill Control (TASC) Demonstration Project – Initial Case Study Report”, November 2003 and 
provided to the Regional Boards as an Appendix to the 2002-03 Unified Annual Report.  
The project then transitioned to Phase II, which was initiated in early 2004. 
 
The second phase of TASC represented a transition from development to the 
implementation and potential expansion of the project to other areas within the county.  
In Phase II, which was completed in the prior reporting period, the key technical, 
procedural and managerial aspects of SSO response from both the wastewater and 
stormwater agency perspectives were defined and clarified, including: 
 

• Development of formal SSO response 
procedures;  

• Delivery of SSO hands-on field response 
training; and, 

• Execution of a Memorandum of 
Understanding for delineating jurisdictional 
and financial responsibilities within the TASC 
project. 

 
During the reporting period the project expanded 
and was renamed the “Countywide Area Spill Control 
(CASC)” Program.  The major areas of program 
activity in this period included: 

• A second field-based exercise; 
• The transition of the TASC project into the CASC Program; 
• The development of program expansion guidelines; and 
• The logistics of expanding the CASC Program into the cities of Orange and Villa 

Park. 
 
The CASC 2006-07 Progress Report has been prepared to summarize the work that has 
been completed for the TASC/CASC project during the reporting period and identifies 
activities that may be undertaken during the upcoming reporting period.  This report is 
being submitted as an attachment (Attachment C-3.2) and will be included in Appendix 
E of the DAMP. 
 
Other BMP Evaluations 
 
BMP evaluations conducted by the Permittees are reported in Section C-3.0 of the 
jurisdictional PEAs. 
 
C-3.2.5  BMP Selection  
 
The Permittees have historically conducted activities that provide ancillary water quality 
benefits (street sweeping, catch basin cleaning etc.).  During the first two permit terms, 
the Permittees developed and implemented additional BMPs as a result of the 
commitments within the 1993 DAMP.  The program in 2006-07 continued to implement 

0038483



SECTION C-3.0, PLAN DEVELOPMENT 
 

2006-07 Unified Annual Report                                                                                     November 15, 2007 
Program Effectiveness Assessment 

C-3-6 

and recognize the importance of these Baseline BMPs (see Section C-5.2).  
 
The Permittees recognize that the field of stormwater quality is highly dynamic and that 
the BMPs within the DAMP/LIP must be revised, deleted or added to in order for the 
program to remain effective.  In addition, water quality problems caused by urban 
stormwater that are identified either through the water quality monitoring program or 
the water quality planning processes may elevate the need for additional or new BMPs 
to be implemented in order to effectively address the problem.  
 
New candidate BMPs can be prevention or removal oriented and are generally 
identified from one or more of the following: 
 

• A review of technical literature (such as the ASCE/USEPA database); 
• A review of existing control programs; 
• Demonstration or research projects;  
• Input from consulting firms and municipalities already involved in new BMP 

implementation; or 
• Other sources. 

 
During the reporting period, several Permittees reported the selection and/or 
implementation of additional structural and/or non-structural BMPs to enhance their 
local efforts including hydrodynamic separators and drain inlet filters and screens for 
trash control and various devices targeting pathogens including constructed wetlands 
[see Exhibits 1-11 (San Diego) and Exhibits 1-27 (Santa Ana)].   

C-3.2.5.1  BMP Retrofitting Opportunities 
 
In 1997-98, the feasibility of incorporating BMP retrofits to optimize beneficial use 
attainment began to be addressed in the context of the long-term water quality planning 
initiatives being conducted within Orange County (Section C-12.0).  To supplement 
these earlier efforts, during 2003-04, a countywide evaluation was initiated to identify 
opportunities within the existing storm drain infrastructure for 
configuring/reconfiguring storm drains or channel segments in order to improve the 
water quality and maintain the designated beneficial uses (see DAMP Appendix E).  
This effort was continued in 2006-07 with further use of the GIS-based model. 

C-3.3 Assessment 

The Permittees recognize that knowledge in the field of stormwater quality is rapidly 
evolving and that the BMPs within the DAMP/LIP and DAMP/WAP must be revised, 
deleted or added to in order for the program to stay current.  In addition, water quality 
problems caused by urban stormwater that are identified either through environmental 
monitoring or regulatory interventions will elevate the need for additional or new 
Baseline BMPs and Enhanced BMPs to be implemented. 
 
C-3.3.1  Iterative Planning Processes  
 
While preparing the ROWD it was recognized that the DAMP did not describe a 
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definitive process for making programmatic change in response to improved knowledge 
of water quality controls and best management practices. 
 
 
Proposed Program Modification: 
 

• Section 3.0 of the proposed 2007 DAMP presents a revised conception of the 
plan improvement process. 

 
  
C-3.3.2  Programmatic Assessment 
 
The PEA template created in 2003, which has been used as the basis of the 2002-03 
through 2006-07 Annual Reports, has been helpful in establishing a series of metrics for 
spatial (i.e. jurisdictional comparisons) and temporal (i.e. year-to-year comparisons) 
assessments of program effectiveness.  However, as noted in the prior annual report, the 
reporting has highlighted significant inconsistencies in metric interpretation across the 
jurisdictions of the Orange County Stormwater Program that require further 
standardization.  This issue was addressed in June 2006 with the publication of metric 
definitions and guidance.  During the reporting period further guidance (Technical 
Memorandum:  Implementation of Preferred Options for Fiscal Reporting) was developed to 
improve the accuracy of the fiscal element of the annual report. 
 
 
 
Program Modification: 
 

• Fiscal reporting guidance was prepared to improve accuracy of the program cost 
information in advance of this report. 

 
  
 
C-3.3.3  BMP Assessment  
 
Over the course of the Third Term Permits a number of BMP evaluations have been 
undertaken.  The recommendations arising from these studies, which were presented in 
either the ROWD as “ROWD commitments” or in the proposed 2007 DAMP, are 
included as “Proposed Program Modifications” in the subsequent sections of this report 
as appropriate. 
 

C-3.4  Summary 

The Permittees consider DAMP Section 3.0 to define the iterative planning processes, 
informed by programmatic and BMP assessments, that are the basis of the DAMP.  
Based upon an evaluation of these processes for the ROWD in 2006, the language of 
DAMP Section 3.0 was revised in the proposed 2007 DAMP to better define these 
processes. At that time, the Permittees also identified a need to better define the annual 

0038485



SECTION C-3.0, PLAN DEVELOPMENT 
 

2006-07 Unified Annual Report                                                                                     November 15, 2007 
Program Effectiveness Assessment 

C-3-8 

reporting metrics.  Metric guidance documentation was prepared in June 2006 and used 
in the preparation of this report. Further guidance (Technical Memorandum:  
Implementation of Preferred Options for Fiscal Reporting) was developed and used for this 
report to improve the accuracy of the fiscal analysis presented in Section C-2.0.  The 
Permittees will finalize the proposed 2007 DAMP upon issuance of the Fourth Term 
Permits. 
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Figure C-3.1:  Water Quality Planning Process 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table C-3.1:  Comparison of Water Quality Planning Processes 
 

 DAMP/LIP DAMP/WAP 
Geographic Area 
Covered by Plan 

Defined by political (city/County) 
boundaries 

Defined by hydrologic 
boundaries 

Planning Process Focused on reducing discharges of 
pollutants in urban runoff and 
stormwater pollution on a uniform 
countywide basis.  Directed by 
DAMP/LIP in conformance with 
NPDES permits requirements 

Focused on improving local 
receiving water quality where it 
is adversely impacted by urban 
runoff and stormwater 
pollution.  Directed by NPDES 
permits and 303(d) list 

Framework Directed by Stormwater Program 
committee structure and Regional 
Board review.  Public consultation 
principally through CEQA 
process/Regional Board review 

Directed by municipal and 
public agency stakeholders.  
Characterized by public 
participation. 

Assessment Based on countywide municipal and 
regional cooperative investigations of 
stormwater and receiving water 
quality.  Assessments are undertaken 
annually (LIP) and every 5 year 
(DAMP). 

Based on information from 
watershed specific 
investigations.  Assessments are 
undertaken on an annual basis. 

Planning Broad based approach with emphasis 
on well established pollution 
prevention and source control 
measures 

Pollutant specific approach with 
emphasis on treatment controls 
and consideration of innovative 
regional solutions 

Implementation Individually by Permittees Individually and collaboratively 
by Watershed Permittees and 
other agencies 

Monitoring Considers pollutant load reduction Considers beneficial use 
attainment 
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1.0  INTRODUCTION 
 
Orange County, California has over 33,000 acres of parkland 
and open space and over 100 miles of coastal and bay beaches.  
Many of these recreational areas are highly valued due to their 
scenic attractiveness and direct ties or proximity to a water 
resource (creek, bay, harbor or beach).   
 
Although these recreational areas are vital to Orange County, 
many of the inland, coastal waters, and/or bays and harbors are 
listed on the 2006 303(d) list due to elevated concentrations of 
pathogens, fecal coliform, total coliform, and/or enterococcus.   
 
The northern and central Orange County 303(d) listed water bodies include: 
• Seal Beach 
• Huntington Beach State Park 
• Huntington Harbor 
• Santa Ana River (Reach 4) 

• San Diego Creek (Reach 1) 
• Buck Gully Creek 
• Los Trancos Creek 
• Silverado Creek 

 
Upper Newport Bay, Lower Newport Bay, and Santa Ana River (Reach 3) are also included on the 2006 
303(d) List of Water Quality Limited Segments Being Addressed by USEPA Approved Total Maximum 
Daily Loads (TMDLs).   

 
Although Orange County has experienced ocean and bay closures as 
well as postings and advisories due to elevated bacteria 
concentrations, almost all of the closures have been attributed to 
sanitary sewer overflows (SSOs or overflows) that reached, or 
threatened to reach, ocean waters.   
 
The primary wastewater and stormwater agencies in northern and 
central Orange County are the Orange County Sanitation District 
(OCSD) and the County of Orange (County), respectively.  Both 
OCSD and the County are regulated under National Pollutant 
Discharge Elimination System (NPDES) permits and are required to 

develop and implement management programs that, among other things, effectively prohibit the discharge 
of pollutants to surface waters, including the discharges of raw or untreated sewage.   
 
Even though OCSD and the County had similar goals and objectives and 
were both regulated under NPDES permits, multi-agency coordination to 
address sewage spills was generally reactive instead of proactive.  
However, with growing concerns over bacteriological contamination and 
increasing regulatory and public pressure to improve water quality, OCSD 
and the County began to meet to discuss how they might cooperatively 
minimize and/or prevent the impacts caused by SSOs. 
 
The agencies initiated a pilot project in late 2000 titled “Tustin Area Spill 
Control Demonstration Project (TASC)”. The project progressed for 
several years and the initial project report, which documented the 
achievements, was prepared in November 2003 and entitled “Tustin Area 
Spill Control (TASC) Demonstration Project – Initial Case Study Report”.   
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Progress reports for the TASC project have been prepared annually and provided to the Santa Ana and 
San Diego Regional Water Quality Control Boards (Regional Water Boards) as an Appendix to the 
Annual Stormwater Program Effectiveness Assessment.  Annual Progress Reports submitted to date 
include: 

• “Tustin Area Spill Control (TASC) Demonstration Project – 2003-2004 Progress Report”;  
• “Tustin Area Spill Control (TASC) Demonstration Project – 2004-2005 Progress Report”; and 
• “Tustin Area Spill Control (TASC) Demonstration Project – 2005-2006 Progress Report” 

 
In 2007 the project evolved in several ways and was, therefore, renamed the “Countywide Area Spill 
Control (CASC)” Program.  The renaming was done to reflect the fact that 1) the project evolved from a 
demonstration project to a permanent program; and 2) the program will be expanded throughout the 
county area over the next few years.  
 
The overall objectives of the CASC program are to: 

• Create broader awareness regarding the causes of SSOs and measures that can be implemented in 
order to prevent them; 

• Improve the interagency coordination when responding to SSOs; 
• Identify the resources needed when responding and mitigating impacts; 
• Develop predictive tools for identifying potential impacts;  
• Protect the beneficial uses of the local water bodies; and 
• Expand the program throughout the entire county area over the next few years. 

 
The CASC Program is comprised of the following elements: program management and coordination, 
planning, and implementation.  This report summarizes the work that has been completed for the CASC 
Program from July 2006 – June 2007 and identifies activities that may be undertaken during the 
upcoming reporting period. 
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2.0 PROGRAM MANAGEMENT AND COORDINATION 
 
The program management and coordination tasks included coordination meetings, establishment of 
contracts and memorandums of understanding (MOUs), and the development of a CASC program logo 
and tagline. 
 
2.1 Coordination Meetings 
 
OCSD, the County, and the cities of Orange and Villa Park met throughout 2006-2007 to manage and 
coordinate the CASC Program.   The major discussion items during 2006 – 2007 included: 
 

• The second field-based exercise; 
• The transition of the TASC project into the CASC Program; 
• The development of program expansion guidelines; and 
• The logistics of expanding the CASC Program into the cities of Orange and Villa Park 

 
A summary of the meetings is provided below.   

 
Additional meetings were held throughout the year with ad hoc sub-committees to coordinate and plan the 
second field-based training exercise as well as the logistics regarding the expansion of the CASC Program 
into the cities of Orange and Villa Park.  
 
2.2 Establishment of Contracts and Memorandums of Understanding 
 
2.2.1 Spill Response Assistance Contracts 
 
In order to be able to respond to SSOs expeditiously, it is critical that resources such as response crews 
and the necessary equipment are readily available.  Although basic resources (sand bags) may be placed 
at identified containment and recovery areas, additional equipment and resources, such as private 
contractors, are also necessary.      
 

Meeting Date Primary Issue(s) 
August 8, 2006 TASC Annual Report 

Second Field-Based Exercise 
Program Area Expansion – Orange and Villa Park 

August 29, 2006 Second Field-Based Exercise Logistics with both contractors 
(Exercise late September & mid November) 

January 4, 2007 New Program Name - CASC 
De-Brief of Second Field-Based Exercises 
Program Area Expansion – Orange and Villa Park 

February 27, 2007 CASC Logo 
Program Area Expansion – Orange and Villa Park 
Program Area Expansion Guidelines 

March 27, 2007 CASC Logo 
Program Area Expansion – Orange and Villa Park 
Program Area Expansion Guidelines 

May 22, 2007 CASC Awareness – Logo and Tagline 
Program Area Expansion – Orange and Villa Park 
Program Area Expansion Guidelines 
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In 2005-2006, the County issued an RFP for sewage spill containment services and executed Price 
Agreements with the two selected firms (Ancon Marine as the primary contractor and United Storm 
Water, Inc. as the backup contractor).  The overall intent of the sewage spill containment services contract 
is to have the contractors under a service agreement which can then be used by any city or agency in the 
county for SSOs that impact the storm drain and/or flood control channels.  The contract may be 
expanded in future years to address other types of spills that enter the storm drains and/or flood control 
channels such as fire suppression runoff, hazardous materials spills, etc. 
 
During 2006-2007 both firms were included as a part of a field exercise, however their services were not 
requested for any SSOs since none of the SSOs met the criteria for requesting a response. 
 
2.2.2 Memorandums of Understanding 
 
On December 28, 2005, the County, Orange County Flood Control District (OCFCD), and OCSD 
executed a Memorandum of Understanding (MOU) on Establishing a Pilot Program for Sewage Spill 
Containment Services.  During 2006-2007, a draft model MOU on Establishing a Countywide Area Spill 
Control Program Between the Orange County Flood Control District, the Orange County Sanitation 
District, and cities where the CASC Program has expanded (currently Orange and Villa Park).  It is 
anticipated that this model MOU will be finalized and executed during 2007-2008. 
 
The MOU recognizes the regulatory requirements for responding to sewage spills, the existing MOUs and 
Agreements between the OCSD, County and cities, the evolution of the TASC project into the CASC 
Program, and defines the roles and responsibilities and funding mechanisms.    
 
2.3 Countywide Area Spill Control  

Program Logo and Tagline  
 
As the TASC Project evolved into the CASC 
Program, it was decided that the program should 
have its own identity and that a logo and tagline 
would be appropriate.  Over the course of 
several months the group developed a logo and 
tagline.  The logo illustrates how the agencies 
are working together to remove spills from the 
creeks, streams, and flood control channels and 
the tagline “Protecting Orange County’s 
Beaches and Creeks” identifies the overarching 
goal of the CASC Program. 
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3.0 PLANNING 
 
In order to effectively implement the CASC program, the agencies recognized that there were a number 
of technical and procedural items that needed to be addressed within the planning stage including the:  

• Development of a Planning Guidance document as the CASC program is expanded into new 
areas; and 

• Development of a CASC Expansion Criteria Guidance document.  
 
Each item and the work that was initiated/completed during 2006-2007 are discussed in further detail 
below. 
 
3.1 Planning Guidance Document 
 
One of the goals for CASC is to gradually expand the Program throughout the county so that the 
proactive interagency planning and coordination for sewage spill response can be implemented in other 
watersheds.  During 2006-2007, the initial expansion of the Program area added the cities of Orange and 
Villa Park.  These cities were chosen based on their proximity to the north Tustin area (City of Tustin and 
unincorporated North Tustin) and the fact that the new areas were also within OCSD’s service area.   
 
OCSD and the County recognized that, as the CASC Program is expanded into new areas, formal 
guidelines were necessary in order to assist other cities and districts with the development and 
implementation of the CASC Program in their jurisdictions.  A document, entitled “CASC Planning 
Guidance” (Planning Guidance), was developed by OCSD, the County, and the cities of Orange and Villa 
Park in early 2007.  The Planning Guidance identifies the planning activities and associated tasks that 
should be completed within each jurisdiction in order to implement the CASC Program.   
 
The planning activities that are outlined within the document include: 

• Program Area Identification; 
• Program Area Characterization; 
• Containment and Recovery Locations; 
• Time Travel Studies; and 
• Other Considerations 

 
In addition, the Planning Guidance also identifies an approximate timeframe to complete each of the 
activities and tasks and provides examples regarding how the planning activities were completed for the 
CASC Program.  The Planning Guidance is being used for the initial expansion of the CASC Program 
into the cities of Orange and Villa Park and may be refined in the future. 
 
3.2 Expansion Criteria Guidance Document 
 
One of the next tasks for the CASC Program is to identify criteria for expanding the CASC Program into 
other areas of the county and identify a prioritized list of areas that meet the criteria. This is necessary so 
that the expansion of the CASC Program follows a logical and thoughtful approach.   
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The criteria will likely be based on earlier work that has been completed and potentially include areas 
within the county that are: 
 

• Within a watershed/sub-watershed that contains a 303(d) listed water body for fecal coliform, 
total coliform, and/or enterococci bacteria; 

• Comprised of local sewer lines that are eight (8) inches or less in diameter; 
• Areas that experience a high frequency of small (< 1,000 gal) sewer spills; 
• Identified as areas with suitable containment and capture locations.  This would, in part, be based 

on some of the areas previously identified with the Orange County Health Care Agency (HCA) 
and may include the following: 

o Upper Coyote Creek; 
o Anaheim Barber City Channel & Bolsa Chica Channel; 
o Westminster Channel u/s Sunset Channel (above the tidal prism); 
o Costa Mesa Channel upstream of Newport Bay; 
o Big Canyon Channel u/s Newport Back Bay; and 
o San Diego Creek 

 
• Primarily under the jurisdiction of the participating agencies (This may mean initially expanding 

the project throughout the northern portion of the county within OCSD’s service area first and 
then the southern portion of the county as other agencies such as the Irvine Ranch Water District 
(IRWD) and the Southern Orange County Wastewater Authority (SOCWA) are brought in). 
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4.0 IMPLEMENTATION 
 
The implementation tasks support the overall program objectives, incorporate the lessons learned and 
focus on the key elements necessary to effectively implement the program throughout the county.  These 
tasks define and clarify the key technical and procedural aspects of SSO responses.   
 
In order to effectively implement the CASC Program, the agencies recognized that there were a number 
of technical and procedural items that needed to be addressed including:  
 

• Development and implementation of a training program;  
• Public education and outreach activities; and 
• CASC program expansion 

 
4.1 Development and Implementation of a Training Program 
 
Training on in-channel spill response related safety issues and response procedures is necessary to ensure 
that response staff understand the response procedures and safety requirements and have a clear 
understanding of their roles and responsibilities.  The steep slopes, various channel lining materials, and 
flowing water can provide for a challenging work environment for the response crew.  Therefore, it is 
critical that crews are adequately trained on basic in-channel safety issues and procedures such as channel 
entry/exit, sand bagging techniques and general spill response techniques and procedures.   
 
During 2005-2006, the focus of the training was on simulated exercises (both tabletop and field-based) for 
the newly hired contractors.  The training was conducted so that OCSD, the County, the cities of Orange, 
Villa Park, Tustin, and the contractors could familiarize themselves with the SSO response procedures 
and to identify any areas that may need improvement.   
 
During 2006-2007, an additional field simulated exercise was held for each of the contractors.  The 
difficulty of the exercise was increased so that the contractors would experience a more complex spill 
than during the initial field exercises that were held during 2005-2006.  A brief description of the training 
efforts is provided below:   

 
• Field Simulated Exercise #2 (September 21, 2006) 
 
 The field exercise with Ancon Marine (Ancon) was held on September 21, 2006 in an 

unincorporated area of Tustin at the intersection of Esplanade Avenue and Fairview Avenue.    
The agencies involved in the spill response exercise included the County of Orange, OCSD, City 
of Orange, and Ancon Marine.   The positive aspects of the field exercise as well as the areas for 
improvement are briefly identified below (additional detail may be found within the final 
checklist summary).  

 
o Response - The overall response provided by Ancon Marine was good.  It was evident 

that their responders understood their roles and responsibilities and, once assigned, the 
responders were efficient in completing their tasks and in working together.  Ancon was 
also proactive and assisted by identifying and recommending response strategies.  
Although there were some areas identified for improvement, the overall response went 
very well.   
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o Containment – The initial primary and 
secondary containment areas were 
adequate during the initial portion of 
the exercise, however problems 
occurred after the containment areas 
were breached.  The primary and 
secondary containment areas were not 
re-built and the sandbags were not re-
deployed to other areas within the 
channel.  It was suggested that, in the 
future, even if a containment area is 
breached, that all of the resources 
within the channel be re-used and/or 
re-deployed as appropriate and that the spill be contained as close to the initial impacted 
site as possible. 

 
o Resources  – For the most part the resources that were deployed (staff and equipment) 

were appropriate for the size of the spill, however after the containment areas were 
breached it was apparent that some of the necessary resources were not onsite including 
1) a traffic board and other related traffic control; 2) additional sandbags for containment; 
and 3) enough hose length for 2 pumps.  It was suggested that additional resources be 
deployed as necessary and that sandbags be deployed to the site as backup or that the 
storage areas within the TASC area be utilized.  

 
o Documentation – It is important that the contractor document all aspects of the spill 

response from the initial call to dispatch to the demobilization.  The reports that are 
generated by the contractor may be used to supplement the other agency 
reports/documents, some of which are required to be submitted to regulatory agencies.  It 
was suggested that someone be clearly identified to document the incident for subsequent 
reporting purposes. 

 
• Field Simulated Exercise #2 (November 14, 2006) 
 
 The field exercise with United was held on November 14, 2006 in an unincorporated area of 

Tustin at the intersection of Esplanade Avenue and Fairview Avenue.  The agencies involved in 
the spill response exercise included the County of Orange, OCSD, City of Orange, city of Villa 
Park, and United.   The positive aspects of the field exercise as well as the areas for improvement 
are briefly identified below (additional detail may be found within the final checklist summary).  

 
o Response - The overall response provided by United was good.  It was evident that their 

responders understood their roles and responsibilities and, once assigned, the responders 
were efficient in completing their tasks and in working together.  United was also 
proactive and assisted by identifying and recommending response strategies.  Although 
there were some areas identified for improvement, the overall response went very well 
and United demonstrated significant improvement from the initial exercise.   

 
o Containment – The primary and secondary containment areas were adequate during the 

initial portion of the exercise, however one of the containment berms slightly collapsed 
during the initial pumping of the water from the channel.  It is likely that this would not 
have happened if the containment had been built slightly differently to provide more 
stability.  It was suggested that United may want to look into training for staff.  
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o Resources  – The resources that were deployed (staff and equipment) were appropriate 

for the size of the spill, however it was noted that their seemed to be some confusion 
regarding the operation of the pump.  It was suggested that United review this with staff 
to avoid any unnecessary delays in the field.  
 

o Personal Protective Equipment – During the exercise most of the staff deployed into the 
channel did not have adequate personal protective gear for their arms and legs. It was 
noted that most staff had to “drain” their gloves and boots after leaving the channel due to 
the depth of the water.  It was recommended that staff deployed to the channel be 
equipped with hip waders and gloves that extend to or above their elbows.  
 

o Documentation – It is important that the contractor document all aspects of the spill 
response from the initial call to dispatch to the demobilization.  The reports that are 
generated by the contractor may be used to supplement the other agency 
reports/documents, some of which are required to be submitted to regulatory agencies.  
Someone should be clearly identified to document the incident for subsequent reporting 
purposes. 

 
In addition to the training mentioned above, during the upcoming year, several additional training 
sessions may be provided to agency staff as well as spill response contract providers.  The types of 
training may include one or more of the following: 
 

• Simulated field-based training (primarily for the contractors); 
• Safety training; and 
• Basic sand bagging and containment procedures.  

 
4.2 Public Education and Outreach Activities 
 
Since OCSD, the County of Orange, and the cities of Orange and Villa Park recognize that public 
education and outreach is the primary means by which root and grease blockages (which are the causes of 
smaller and frequent SSOs) can be prevented, they have collectively targeted their public education 
towards residents, homeowners associations and restaurants and coordinated the outreach specific to 
sewer overflows and the fats, oils and grease (FOG) programs in order to leverage resources and provide 
consistent messages.  
 
4.2.1 Public Education  
 
The following public education materials are available on an ongoing basis and are distributed as a part of 
the overall public education and outreach program for both OCSD and the County and cities. 
 

• “Good Cleaning Practices – Food and Restaurant Industry” poster. Available 
on the County of Orange website www.ocwatersheds.com .  The poster 
identifies several best management practices for key food facility related 
activities and is available in English and Spanish and Vietnamese in the near 
future. 
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• “Help Prevent Ocean Pollution: A Guide for Food Service Facilities” brochure.  

Available on the County of Orange website www.ocwatershed.com.  The 
brochure identifies best management practices that food facilities can implement 
in order to keep debris out of the storm drains and prevent fats, oils and greases 
from blocking the sewer lines.  

 
• “Sewage Spill Reference Guide – Your Responsibility as a Private Property 

Owner” brochure.  Available on the County of Orange website 
www.ocwatersheds.com.  The brochure identifies how the sewer system works, 
common causes of SSOs, and responsibility for preventative maintenance and 
cleanup and is distributed by a number of agencies throughout Orange County 

including the County of Orange, Orange County Sanitation District, Southern Orange County 
Wastewater Authority and local water districts. 

 
• Food Service Facilities Outreach Plan. A food service facilities outreach plan was developed 

based on feedback that was received from stormwater Permittees, the California Restaurant 
Association, OCSD, Orange County Health Care Agency food facility inspectors and 
representatives from the restaurant industry.  The outreach plan provides a brief history on 
activities that have been completed as well as recommendations for future years.  The plan will be 
updated during 2007-2008. 

 
• “Help Prevent Ocean Pollution” poster. This poster is available on the County of Orange 

website www.ocwatersheds.com.  The poster provides a series of photographs identifying 
key areas for proper management of waste at restaurants and is written in English and 
Spanish. 

 
• “Help Prevent Ocean Pollution” stickers.  Four stickers are available on the County of 

Orange website www.ocwatersheds.com.  The stickers can be placed in grease and trash 
bin areas to remind workers about proper 
management of waste.  The stickers are 
written in English and Spanish. 

 
• Food Facility Inspections - The Orange County 

Health Care Agency inspectors inspected every food 
facility in Orange County (> 9,000) at least once during the year for stormwater related issues.  If 
potential problems were observed, the information was forwarded to the appropriate city for 
additional follow-up inspections.  In addition, the inspectors provided public education and 
outreach information such as the food service facility poster, the food facility brochures and/or 
the template maintenance log that can be used to record the maintenance for grease interceptors 
that may be located on site. 

 
• Fats, Oils, and Grease Toolbox - The OCSD, in conjunction with twenty-two (22) north and 

central Orange County cities, water districts and sanitary districts, and the County of Orange, 
developed a Fats, Oils and Grease (FOG) outreach toolbox.  The toolbox contains a number of 
items including brochures, posters, and training CDs and is available in five different languages.  
During the reporting period a variety of outreach efforts were conducted targeting Food Service 
Establishments (FSEs) and the general public.  These included, but were not limited to, a media 
news release, development of several public service announcements, workshop for FSE owners 
and managers, and mailings to FSEs and homeowners associations. 

0038500



Countywide Area Spill Control (CASC) Program 
2006-2007 Progress Report 
 

Page 11 of 14 

4.2.2 Outreach  
 
During 2006-2007, OCSD and the County provided outreach and/or presentations to the following: 
 

• Orange County NPDES Stormwater Program – Inspections Sub-Committee (January 18, 2007) 
• Presentation at the California Water Environment Association Conference (February 2007) 
• Orange County NPDES Stormwater Program – Local Implementation Plan/Program 

Effectiveness Assessment Sub-Committee (June 13, 2007) 
• Orange County Sanitation District SSO Waste Discharge Requirements Committee (June 21, 

2007) 
• Orange County NPDES Stormwater Program – General NPDES Committee (June 28, 2007) 

 

 
During the upcoming year, additional outreach efforts will be undertaken including presentations at 
conferences/workshops as well as meetings and/or presentations with other agencies/groups such as: 
 

• Santa Ana Regional Water Quality Control Board; 
• San Diego Regional Water Quality Control Board; 
• OCSD Sanitary Sewer Overflow WDR committee; 
• Orange County Health Care Agency; 
• Irvine Ranch Water District; 
• Southern Orange County Wastewater Authority; 
• Municipal stormwater Permittees;  
• California Water Environment Association; and 
• Orange County Coastal Coalition. 
 

4.3 CASC Program Expansion 
 
Utilizing the plans developed in the planning element, the Program area is being expanded into the cities 
of Orange and Villa Park.  The following tasks are being conducted for the expansion according to the 
Planning Guidance document and additional details are provided below. 

• Program Area Identification; 
• Program Area Characterization; 
• Containment and Recovery Locations;  
• Time Travel Studies; and  
• Other Considerations 
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4.3.1 Program Area Identification 
 
The CASC Guidance document recommends the following criteria for identifying the problem areas for 
SSOs within the city jurisdictions: 

• Areas with smaller diameter sewer lines; 
• Historical problem areas; 
• Impaired water bodies; and 
• Areas with suitable containment and capture locations. 

 
The general tasks associated with identifying the problem areas within a jurisdiction and the current status 
for each are described below: 
 

General Task Description 

Or
an

ge
 

Vi
lla

 P
ar

k 

Identify and coordinate with GIS contact for map development  Completed Completed 
Using sewer maps, identify areas with smaller diameter pipes/frequent spills Initiated Initiated 
Coordinate with responders and maintenance crews to identify problem areas Initiated Initiated 
Identify impaired waterbodies (303(d) list) and/or those with a related TMDL Initiated Initiated 
Identify preliminary containment and capture locations Initiated Initiated 
Develop program area map with information from above tasks Initiated Initiated 
 
The County is working with the cities to obtain historical SSO data to determine where the spills are 
frequently occurring and the cities are providing their GIS data to the County. 
 
4.3.2 Program Area Characterization 
 
The CASC Guidance document recommends that the partners develop a series of maps/map layers in 
order to further define and characterize the area.  The maps that should be considered/developed include:  

• Watershed boundaries; 
• Land uses; 
• Flood control channels (and types); and 
• Sewer systems and manholes. 

 
The general tasks associated with characterizing the program area(s) and the current status for each are 
described below: 
 

General Task Description 

Or
an

ge
 

Vi
lla

 P
ar

k 

Develop program area maps Initiated Initiated 
 
A map entitled “Spill Response Area” (Figure 1-1) was developed in 2006-2007 and identifies the 
County boundary, the city boundaries, and the flood control channels by type.  Additional maps with 
other GIS layers such as the sewer systems and manholes and historic sewer spills are currently in 
development. 
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Figure 1-1. Spill Response Area for Initial Expansion of CASC into Orange and Villa Park 
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4.3.3 Identification of Containment and Recovery Locations 
 
The CASC Guidance document identifies the two-step process that is recommended for identifying 
containment and recovery locations.  The steps include the initial desk-top selection followed by field 
verification.   
 
The general tasks associated with the identification of containment and recovery locations and the current 
status for each are described below: 
 

General Task Description 

Or
an

ge
 

Vi
lla

 P
ar

k 

Using the program maps, select the initial containment and recovery locations Initiated Initiated 
Confirm the site selection with field visits and document necessary information Not Started Not Started 
Provide information to GIS map contact for incorporation into a map layer Not Started Not Started 
 

0038504



Countywide Area Spill Control (CASC) Program 
2006-2007 Progress Report 
 

Page 15 of 15 

5.0 NEXT STEPS 
 
During 2007-2008 OCSD, the County of Orange, and the partner cities will continue to develop, 
implement, and expand the CASC Program by initiating, continuing and/or completing the following 
tasks: 
 

Project Element 2007-2008 Tasks 
Program Management and Coordination 
Coordination Meetings • Meet on a quarterly basis (minimum) 

• Meet to work on sub-tasks as needed 
• Invite and/or meet with other agencies/municipalities as needed 

Establishment of Contracts and 
MOUs 

• Finalize Model MOU 
• Continue coordination with spill response firms 
• Based on need, expand contract to address other spills 

Planning 
Planning Guidance Document • Modify Planning Guidance document as needed 
Expansion Criteria Guidance 
Document 

• Develop project area expansion criteria 
• Develop a list of prioritized areas for project implementation 

Implementation 
Development and Implementation 
of a Training Program 

• Develop/provide additional training 
 

Public Education and Outreach 
Activities 

• Outreach to food service facilities at organized events 
• Provide presentations at existing industry meetings 
• Provide presentations at workshops/conferences 
• Meet with and/or provide presentations to other agencies 

CASC Program Expansion • Identify problem areas based on mapping and professional 
judgment 

• Develop program area maps 
• Select initial locations 
• Conduct field visits to confirm locations 
• Incorporate information into area maps 
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Last updated on 02/26/07 at 3:00 PM 

 
 
 

Objectives of the Countywide Area Spill Control (CASC) project: 
• Create broader awareness regarding the causes of SSOs and the measures that can be implemented in order to prevent them; 
• Improve the local interagency coordination when responding to SSOs; 
• Identify and secure the resources necessary when responding and mitigating impacts; 
• Develop predictive tools for identifying potential impacts; and 
• Protect the beneficial uses of the local water bodies. 

 
CASC RESPONDERS 
 

Agency Name Phone 
Ancon Marine, Inc. Primary Contractor (310) 522-5110 
United Stormwater, Inc. Secondary Contractor (626) 961-9326;  

(877) 717 - 8676 
Orange County Sanitation District Dindo Carrillo (714) 593-7476 
Orange County Resources & Development 
Management Department    

Duc Nguyen (714) 973-6690 

City of Orange Gene Estrada  
City of Villa Park Jason Carson  

 
 

NOTIFICATION CONTACTS  
  

Normal Hours 
 

After Hours  
(1) OCHCA    (714) 433-6000 (Please call down the list, in order, until 
someone has been contacted) 
(2) Monica Mazur (714) 433-6280, Pager (714) 628-3000 (5210#) 
(3) Larry Brennler  (714) 433-6284 
(4) Mike Fennessy (714) 433-6281 
(5) Larry Honeybourne (714) 433-6015, Pager (714) 628-3000 (7737#) 

 
 
Control 1: (714) 628-7008 
 

 
RWQCB - Santa Ana Region (951) 782-4130 
Najah Amin (951) 320-6362 

 
RWQCB: (951) 782-4130 (voice mail) 
OES: (800) 852-7550 

California State Office of Emergency Services (OES)  (800) 852-7550 24 hours 
Orange County Control 1 (714) 628-7008    24 hours 
Resources & Development Management Department   (714) 567-6363  
(storm drain/flood channel facility owners) Control 1:  (714) 628-7008 

California Highway Patrol OC Communications Center (949) 559-7888 
(traffic control/road way hazard on highways and unincorporated areas) 24 hours 

Orange County Sherriff Department (949) 770-6011 (traffic control) 24 hours 
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1 Introduction 
 
1.1 Background 
 
The NPDES municipal stormwater permit for the County of Orange and local jurisdiction 
Permittees (Order No.  R8-2002-0010) issued by the Santa Ana Regional Water Quality Control 
Board in 2002 required the Permittees to submit a proposal for a study to evaluate the 
effectiveness of a group of selected BMPs for controlling erosion during new development 
(construction).  In accordance with Section XII.A.8 of the Permit, the Permittees submitted a 
study proposal in November 2003 (available at www.ocwatersheds.com).  After some 
refinement of the study scope with Regional Board staff, the modified study was approved by 
the Regional Board Executive Officer in late October 2004 (refer to Appendix A for approval 
letter).  Although the Permit required only that the field study be completed by the end of the 
current Permit term (2007), the Permittees had already begun preparations to conduct the study 
during the 2004-2005 rainy season, therefore the field study was conducted from October 2004 
through early May 2005.  This report documents the results of the field study. 
 
1.2 Purpose 
 
The requirement to conduct an erosion control evaluation was included in the NPDES permit 
due to Regional Board staff concerns that these controls were not being implemented 
appropriately at construction sites.  Specifically, while Regional Board staff found, through their 
construction site inspections, that there was generally good understanding and implementation 
of permanent or long-term erosion controls, they were concerned with what staff thought to be 
a relatively lower level of appropriate implementation of short-term erosion controls (less than 
one year duration).  The purpose of this study was to evaluate the performance of selected 
erosion control Best Management Practices (BMPs) to identify those that are more suitable for 
relatively short durations and that are routinely encountered during active construction 
operations.  This report documents the results of the field study and includes guidance 
developed because of the study. 

1.3 Scope of Work 

In November 2003, the Permittees submitted a detailed erosion control study proposal, which 
discussed the study approach and methodology, as well as other previous related research.  Key 
activities conducted during the 2004-2005 field study included: 

 Selecting and preparing the test site, and installing storm event monitoring equipment; 
 Selecting and applying the erosion controls to be tested at the test site plots; 
 Monitoring the test plots throughout the 2004-2005 wet season; and 
 Preparing this initial report to document the field evaluation results. 
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2 Field Evaluation Method 
 
2.1 Test Site Selection 
 
There were two key criteria for selection of the field test site.  The first was to identify a site that 
had a soil type typical to that of a large portion of the County, to ensure that the study results 
obtained would be applicable to the largest possible area.  The second was to find a site with 
both steep slopes (about 2 horizontal to 1 vertical, or 2:1) and “flat” pad areas (slopes less than 
10:1). 
 
The County has a wide variety of soil types, with sandy soils prevalent in the lowland areas, 
especially in the area north of the current channel of the Santa Ana River in Orange County, 
while clayey soils are more prevalent in the hills and upland areas (refer to Figure 1).  The 
lowland, valley areas are more highly developed; therefore, less construction activity is 
occurring in these areas.  Since the main areas of development are now occurring in the 
uplands, such as the Ladera Ranch development east of Mission Viejo or the Santiago Hills 
development east of the City of Orange, a test site with clayey (Type C or D) soils was needed 
for the field study. 

 
 

Figure 1.  Orange County Soils Map. 
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Grading for new development projects involves creating slopes of various gradients, although 
steeper slopes of 50% (2 : 1) between building pads and very mild slopes of less than 5% (20:1) 
for flat pad areas are common.  While the primary focus of this field evaluation was to assess 
erosion control performance on flat/very mildly-sloped pads, the test site also needed steeper 
slopes to accommodate Regional Board staff’s desire to evaluate erosion control performance on 
a steeper nearby “reference” slope.  To minimize the time and expense required to obtain 
suitable land and create the required test slope conditions, the test site also needed to be located 
within an ongoing new development construction project. 
 
To provide a test site that met the above criteria, The Irvine Company offered the use of several 
lots within its Shady Canyon development for this field evaluation.  Shady Canyon is a 
developing upscale residential area nestled in a secluded canyon between Interstate 405 and 
State Route 73 in the City of Irvine (Figure 2).  The Irvine Company finished the construction of 
streets/utilities infrastructure and grading of slopes and pads in the Shady Canyon 
development, and provided the use of Lots 14 and 15 on Needlegrass Street for the flat pad test 
plots, as well as a steep slope near the end lot on Spike Moss Court for the slope test plots 
(Figures 3 and 4).  These lots were considered representative of typical new development 
construction areas within the County, met the test site selection criteria, and needed only minor 
grading to prepare them for use in this field evaluation. 
 

 
 

Figure 2.  Test Site (Shady Canyon) Vicinity Map. 

 
 

STUDY SITE
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Figure 3.  Test Site Lot Locations (aerial view). 
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Figure 4.  Test Site Lot Locations (before site preparation). 

 

2.2 Test Site Design 

The testing program consisted of evaluating the performance of five different erosion control 
measures, therefore five test plots were established on each of the two pad areas (Lots 14 and 
15) as well as the slope area (Figure 5).  Each test plot was approximately 25 feet wide by 100 
feet long, with the long dimension oriented in the direction of flow.  A buffer area of about 5 
feet between the individual test plots was established to facilitate observation of the plots and 
prevent overlap of the treatments.  The slope of the graded pad on Lot 15 was about 2% (50:1), 
the slope of the graded pad on Lot 14 was about 5% (20:1), and the steep slope adjacent to the 
end lot on Spike Moss Court (the “reference” slope) was just under 50% (2:1). 

2.3 Selection of Erosion Controls 

The focus of this field evaluation was to determine the limits of applicability for some of the less 
expensive measures such as hydraulic mulches used for shorter-term erosion control 
applications.  Five types of erosion controls were initially proposed for field-testing: two kinds 
of hydraulic mulches, hydroseeding, blown/tackified straw, and polyacrylamide (PAM).  
However, further research found that blown/tackified straw is not a common practice used in 
Southern California, so a second type of PAM was substituted instead.  Also, hydroseeding 
does not lend itself to shorter-term erosion control applications due to the time required for 
vegetation to become established to the point that it can be considered an erosion control BMP 
(generally 70% coverage).  Based on the experience of and suggestion from The Irvine 
Company, landscaping mulch (without any tackifiers) was evaluated instead of hydroseeding.  
Table 1 summarizes the five erosion controls evaluated, with descriptions of each following the 
table.  Specific erosion control application details for each erosion control are provided in the 
following section.  The field evaluation study proposal (RBF, 2003) provides details on other 

LOT 14 
LOT 15

SLOPE AREA
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erosion controls considered but not selected for this evaluation.  Except for landscaping mulch, 
erosion control products listed in Table 1 and labor for the initial installation of these controls 
were donated by Terra Novo, Inc. of Bakersfield, CA. 
 
Disclaimer: The intent of this study was not to evaluate the performance of or to make recommendations 
on any specific proprietary product.  Use of erosion control products listed in Table 1 for this study does 
not constitute a recommendation or approval for use of any specific proprietary product by the County of 
Orange and incorporated cities. 
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Figure 5.  Test Plot Layout.
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Table 1.  Summary of Erosion Control Practices Evaluated 

Practice Product Name 1 
PAM (low molecular weight) UltraTack 
PAM (high molecular weight) EarthGuard 
Hydromulch (paper based) EarthGuard Fiber Matrix (paper) 
Hydromulch (wood based) EarthGuard Fiber Matrix (wood) 
Landscaping Mulch N/A 

1 All products listed are registered trademarks of Terra Novo Inc. 
 
2.3.1 UltraTack 
 
UltraTack is a PAM product that consists of a single linear anionic copolymer of 
acrylamide/sodium acrylate.  Within the class of PAM products, UltraTack has a relatively 
lower charge density and molecular weight, meaning that this type of PAM product initially 
has effective soil stabilization properties, but that the effectiveness fades in a relatively short 
amount of time due to its low molecular weight and activity.  UltraTack and similar PAM 
“tackifiers” are not designed for full seasonal erosion control.  UltraTack is an erosion control 
product that is consistent with California Stormwater Quality Association (CASQA) 
Construction BMP Handbook recommendations for PAM, which note that PAM formulations 
designated for erosion and sediment control be anionic (versus cationic which is associated with 
known toxicity problems) and water soluble or “linear” (CASQA, 2003).  According to Terra 
Novo, Inc., UltraTack is nontoxic to plant and animal life and is typical of other similar PAM 
tackifier products, in that they are applied at least 24 hours before or after a storm event (other 
specific manufacturer recommendations may vary).  PAM products consisting of 
acrylamide/sodium acrylate copolymers are typically suitable for applications lasting three 
months or less (Caltrans, 2003). 
 
2.3.2 EarthGuard 
 
EarthGuard is a PAM product consisting of a soil-stabilizing emulsion blend of three different 
linear anionic copolymers of acrylamide/sodium acrylate in water-in-oil emulsions, resulting in 
higher molecular weight and charge densities compared to tackifier-type PAM products.  
EarthGuard (used alone) and other temporary soil stabilizers are more effective for longer 
periods compared to lower-molecular weight tackifiers.  According to Terra Novo, Inc., 
EarthGuard is nontoxic to plant and animal life, is effective immediately, can be applied in any 
kind of weather, and is designed to provide effective erosion control for up to three months 
(when used by itself). 
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2.3.3 EarthGuard Fiber Matrix (FM) 
 
According to Terra Novo Inc., EarthGuard Fiber Matrix (FM) combines EarthGuard and fiber to 
form a matrix for full seasonal erosion control.  EarthGuard FM uses the immediate erosion 
inhibiting/soil stabilizing characteristics of the EarthGuard soil stabilizing liquid emulsion 
along with the raindrop impact resistance of a fiber/mulch.  Although not done for this study, 
seed mix could also be added for plant and sod establishment if needed for a particular 
application.   For this study, two types of EarthGuard FM were used; one consisting of 100% 
recycled paper mulch and the other wood fiber mulch. 
 
2.3.4 Landscaping Mulch 
 
The wood mulch tested for this study was a typical landscaping mulch made of shredded wood 
mulch and bark.  Wood mulching helps reduce soil erosion by protecting bare soil from rainfall 
impact, increasing infiltration, and reducing runoff. 
 
2.4 Test Plot Preparation 
 
The test plots were prepared in early and mid-October.  In early October, minor grading was 
conducted on the two pad areas to ensure a more uniform slope among the different test plots 
and to ensure that surface runoff from the test plots was directed into existing sedimentation 
basins on each test pad.  The slope test area was prepared by raking to provide a uniform 
surface, and to remove existing sparse vegetation (weeds) and a previous (prior year) erosion 
control application from the slope test plot areas.  Each test plot was then marked with a small 
sign to identify the specific type of control applied on that test plot (see Figure 6 for sample 
signage). 
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Figure 6.  Sample Test Plot Signage. 

 
In mid-October, Terra Novo, Inc.  staff made the initial application of erosion controls on all test 
plots, except for the landscaping mulch (this was not applied until December due to scheduling 
issues).  The application rates, based on Terra Novo’s recommendations, are summarized in 
Table 2.  The landscaping mulch was intended to be applied to a thickness of about 2 to 3 inches 
per the CASQA Construction BMP Handbook guideline for wood mulch.  However, the actual 
installation resulted in a thickness of about 5 inches, or roughly twice the CASQA guideline. 

Table 2.  Summary of Test Plot Erosion Control Application Rates 

Location Product Application Rate 
UltraTack Only 5 pounds/acre 
EarthGuard Only 4 gallons/acre 

EarthGuard FM (wood) 4 gallons/acre EG; 
1,000 pounds wood fiber 

Lots 14 and 15 test plots 

EarthGuard FM (paper) 4 gallons/acre EG; 
1,000 pounds paper fiber 1 

UltraTack Only 5 pounds/acre 
EarthGuard Only 8 gallons/acre 

EarthGuard FM (wood) 8 gallons/acre EG; 
2,000 pounds wood fiber 

Slope Area test plots 

EarthGuard FM (paper) 8 gallons/acre EG; 
2,000 pounds paper fiber 

1 This is for the Lot 15 application.  The Lot 14 application rate was increased to 1,500 pounds/acre fiber 
because the Lot 15 application coverage appeared too light. 
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2.5 Monitoring 

Each of the test plots was observed over the course of the 2004-2005 wet season, defined in the 
regional NPDES stormwater permit as the period from October 1 through the following April 
30.  Per direction from Regional Board staff, observations of the performance of each type of 
control were made before and after forecast rain events (and every 24-hour period for extended 
rain events), consistent with site inspection requirements of the California Statewide 
Construction General NPDES Permit.  In addition, routine observations were made once every 
month.  The condition of each test plot and the location and mechanism of any failures were 
documented, along with evidence of erosion, such as rills/gullies and unraveling of erosion 
control materials.  Weathering or wearing of materials, if evident, were also noted.  To obtain 
reasonably accurate rainfall amounts at the site, an 8-inch tipping bucket rain gauge with a data 
logger was installed at the site on Lot 15 (Figure 7).  Since the data logger provided time stamps 
along with rainfall amounts, storm event frequencies could be calculated. 

2.6 Test Plot Maintenance 

The selected erosion controls (except mulch) were applied on October 14, 2004.  These controls 
for all test plots were re-applied on December 27, 2004, at which time the wood mulch was also 
applied.  All controls (except the wood mulch) were re-applied to the test plots once more on 
March 22, 2005.  The controls were re-applied when it appeared that the coverage of the 
materials was becoming low, which was particularly evident for the paper-based hydromulch.  
Since the study was based on visual observations of the materials, the materials were reapplied 
when the lack of coverage for some, but not necessarily all, test plots made visual 
observations/comparisons difficult.  However, the re-application of erosion controls does not 
mean that catastrophic failure (i.e.  significant evidence of erosion such as extensive rilling, 
gullies etc.) was observed on the test plots.  The wholesale re-application of controls (except 
wood mulch, which only had one application) effectively resulted in a series of three separate 
test periods of two to three months in duration. 
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Figure 7.  Rain Gauge Setup 
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3 Findings 
 
3.1 Storm Event Data 
 
Storm event rainfall was measured via an on-site rain gauge, as discussed previously.  The 2004-
2005 water year, within which this study was conducted, was one of the wettest on record.  At 
the study site, 29.57 inches of rainfall were recorded from October 1, 2004 through April 30, 
2005.  This compares well with the 30.01 inches recorded over the same period at the County’s 
nearby Tustin-Irvine Ranch rain gauge station.  The total season rainfall measured at the study 
site was over twice the average annual rainfall for the area, based on the 108-year record of the 
Tustin-Irvine Ranch station.  The monthly rainfall measured at the site is depicted in Figure 8, 
which shows that the highest rainfall amounts were recorded in the months of October, January 
and February. 
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Figure 8.  Monthly Rainfall Accumulation 

 
In addition to high rainfall totals, the 2004-2005 storm season included high-intensity storm 
events.  Calculated rainfall intensities ranged from less than 0.1 inches per hour up to 2.4 inches 
per hour.  There were several storms with rainfall intensities corresponding to 2-year and 5-year 
storm event frequencies.  In October 2004, two storms late in the month had calculated rainfall 
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intensities that corresponded to 100-year and 25-year storm event frequencies.  It also 
interesting to note that the 7.47 inches of rainfall recorded for the month of October fell during 
only the last two weeks of that month.  Similarly, over 7 inches of rain fell during the first two 
weeks of January 2005, and almost 3 inches of rain fell during the last three days of December 
2004.  However, these storms had lower calculated rainfall intensities than the October events, 
with a corresponding 2-year storm event frequency for the late December 2004 storm and two 
events with a 2-year frequency and one event with a 5-year frequency for the early January 2005 
storms. 
 
3.2 Visual Monitoring Results 
 
The following subsections summarize the observations made during the field study.  The 
observations made during the second application of erosion controls are the most illustrative, 
and therefore provide the primary basis for the following summary.  This is because the period 
covering the second application received the most rainfall, and all of the erosion control 
materials for all test plots were installed during this second period. 
 
3.2.1 Lot 15 – 2% (Flat) Slope 
 
This section summarizes observations for the test plots on Lot 15, which was the essentially flat 
pad.  Appendix B provides time-series photo progressions for selected dates during this period 
for the controls summarized below. 
 
Low-Weight PAM 
An application of this control was made on December 27, 2004.  By December 29, after two 
inches of rain had fallen at the site, minor rills were observed, starting about 30 feet from the 
upper end of the plot and extending the rest of the length of the test plot.  After another 2 inches 
of rain by January 4, more rills were evident, and they started to form at only 10 feet from the 
top of the test plot.  By January 12, almost 10 inches of rain had fallen since the application of 
this control, and multiple heavy rills were observed on the test plot.  In addition, sediment 
deposits were observed at the lower end of the test plot behind (upstream side) of the gravel 
bag berm that marked the end of the test plot.  After almost 12 inches of rain, multiple 
significant rills extended the length of the test plot.  The vegetation cover was about 5% on the 
test plot at the time of erosion control application, which increased to about 40-50% before a 
reapplication of controls. 
 
High-Weight PAM 
This control appeared to behave just as the low-weight PAM, in that the progression, number 
and extent of rills appeared the same for both of these controls.  In fact, some accumulation of 
sediment at the lower end of this test plot was observed before that on the low-weight test plot.  
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However, there was no gravel bag barrier on one side of this test plot, which may have allowed 
run-on to this test plot that was not experienced by the low-weight test plot.  There was no 
vegetation cover on this plot throughout this test period.  However, this may be related more to 
the fact that this plot had been entirely covered with plastic sheet up until the start of this test, 
rather than a result of the erosion control application (note that vegetation did appear on the 
other high-weight PAM test plots). 
 
Paper-Based Hydromulch 
The application of this control provided 100% coverage of the test plot, but this was reduced to 
about 50% after 2 inches of rain.  After 4 inches of rain, there appeared to be about 30% coverage 
of the paper mulch, and “waves” of the paper mulch were observed, indicating definite 
movement of the material.  Minor rilling at the edge of the test plot was observed after almost 
10 inches of rain.  Although difficult to see in the photos, about 25% coverage was observed 
even after almost 12 inches of rain, although rilling became more pronounced.  There was no 
significant evidence of sediment build up at the lower end of the test plot.  The vegetation cover 
was about 5% on the test plot at the time of erosion control application, which increased to 
about 30-40% before a reapplication of controls. 
 
Wood-Based Hydromulch 
The application of this control provided 100% coverage of the test plot, which was reduced to 
about 75% after 2 inches of rain.  After 4 inches of rain, there appeared to be about 70% coverage 
of the wood mulch, and some “waves” of the wood mulch were observed, indicating definite 
movement of the material.  About 50% coverage was observed after almost 12 inches of rain, 
and the first sign of minor rilling was observed on one side of this test plot.  There was no 
significant evidence of sediment build up at the lower end of the test plot.  The vegetation cover 
was about 5% on the test plot at the time of erosion control application, which increased to 
about 20% before a reapplication of controls. 
 
Wood Mulch 
This test plot remained 100% covered with the wood mulch throughout the test period, and 
there was no evidence of movement or migration of the mulch, or evidence of any erosion on 
the test plot.  While vegetation did appear on the other test plots, the wood mulch application 
prevented any vegetation from appearing. 
 
3.2.2 Lot 14 – 5% (Mild) Slope 
 
This section summarizes observations for the test plots on Lot 14, which was the mildly sloping 
pad.  Appendix C provides time-series photo progressions for selected dates during this period 
for the controls summarized below. 
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Low-Weight PAM 
An application of this control was made on December 27, 2004.  After two inches of rain had 
fallen at the site, rilling was observed to start at about 20 feet from the upper end of the plot, 
extending almost the remaining length of the test plot.  After another 2 inches of rain by January 
4, additional rills were evident, and the initial rills became more pronounced.  By January 12, 
almost 10 inches of rain had fallen since the application of this control, and multiple heavy rills 
were observed on the test plot.  In addition, sediment deposits were observed at the lower end 
of the test plot behind (upstream side) of the gravel bag berm that marked the end of the test 
plot.  After almost 12 inches of rain, multiple significant rills extended the length of the test plot.  
The vegetation cover was about 5% on the test plot at the time of erosion control application, 
which increased to about 60% before a reapplication of controls. 
 
High-Weight PAM 
This control appeared to behave similar to the low-weight PAM, in that the progression, 
number and extent of rills appeared generally the same for both of these controls, except that 
rilling started further down the test plot than for the low-weight PAM, and the rills did not 
become quite as pronounced as for the low-weight PAM.   Sediment accumulation at the lower 
end of the test plot behind the gravel bag berm was not observed.  The vegetation cover was 
less than 5% on this test plot at the time of erosion control application, which increased to about 
30% before a reapplication of controls. 
 
Paper-Based Hydromulch 
The application of this control provided near 100% coverage of the test plot, but some areas of 
slightly “thin” coverage were observed.  The coverage was reduced to about 75% after 2 inches 
of rain, at which point “waves” of the paper mulch were observed, indicating movement of the 
material.  In addition, a single rill was observed in the test plot.  After 5 inches of rain, the 
coverage appeared the same, but additional small rills were observed.  After almost 10 inches of 
rain, the coverage was reduced to 50%, and mulch material was observed in the collection ditch 
at the base of the test plot.  Coverage was reduced to about 40% after almost 12 inches of rain, 
although rilling became more pronounced, especially on one side of the test plot.  Still, there 
was no evidence of sediment build up at the lower end of the test plot.  There was no vegetation 
cover on this plot throughout this test period, as this test plot had been entirely covered with 
plastic sheet up until the start of this test. 
 
Wood-Based Hydromulch 
The application of this control provided near 100% coverage of the test plot, but some areas of 
slightly “thin” coverage were observed.  After 2 inches of rain, the coverage was reduced to 
about 80%, but no discernable evidence of erosion.  After 4 inches of rain, there appeared to be 
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about 70% coverage of the wood mulch, and some “waves” of the wood mulch were observed.  
There appeared to be denser material coverage in the center of the test plot and thinner 
coverage on the sides.  Even after about 12 inches of rain, there appeared to be 70% material 
coverage, although the first indication of a significant rilling was observed.  There was no 
significant evidence of sediment build up at the lower end of the test plot.  The vegetation cover 
was about 5% on the test plot at the time of erosion control application, which increased to 
about 30-40% before a reapplication of controls. 
 
Wood Mulch 
This test plot remained 100% covered with the wood mulch throughout the test period, and 
there was no evidence of movement or migration of the mulch, or evidence of any erosion on 
the test plot.  While vegetation did appear on the other test plots, the wood mulch application 
generally prevented vegetation from appearing, except for a handful of small weeds. 
 
3.2.3 Slope Area – About 50% Slope 
 
This section summarizes observations for the test plots on the slope area, which had an almost 
50% slope.  Appendix D provides time-series photo progressions for selected dates during this 
period for the controls summarized below. 
 
Low-Weight PAM 
An application of this control was made on December 27, 2004.  After two inches of rain had 
fallen at the site, rilling was observed to start at about 20 feet from the upper end of the plot, 
extending the remaining length of the test plot.  After another 2 inches of rain by January 4, 
additional rills were evident, and the initial rills became more pronounced.  After almost 10 
inches of rain had fallen, a single deep rill developed on one side of the test plot, with 
additional shallow rills throughout.  After almost 12 inches of rain, multiple significant rills 
extended the length of the test plot.  There was very little vegetation cover (less than 5%) on the 
test plot at the time of erosion control application, which increased only slightly during the test 
period. 
 
High-Weight PAM 
This control appeared to perform not as well as the low-weight PAM, in that the progression, 
number and extent of rills appeared to be slightly greater than that for the low-weight PAM.  
After 2 inches of rain, there was less rilling than that for the low-weight PAM.  However, from 
that point on there appeared to be greater rilling on this plot than the low-weight PAM plot.  
There was minimal vegetation cover on this plot for the entire duration of this test period. 
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Paper-Based Hydromulch 
The application of this control provided 100% coverage of the test plot, which was slightly 
reduced to about 95% coverage after 2 inches of rain.  Some minor rilling was also noted near 
the bottom of the test plot, and “pockets” or depressions were noted, but no significant 
movement of material was observed.  After 5 inches of rain, the coverage was reduced to about 
90%.  After 10 inches of rain, coverage reduced to about 85% and small rills appeared closer to 
the top of the test slope.  There was no significant vegetation cover on this plot throughout this 
test period. 
 
Wood-Based Hydromulch 
The application of this control provided 100% coverage of the test plot at the start of the test 
period.  After 10 inches of rain, there still appeared to be about 90% coverage on the slope.  Rills 
did appear, but were generally smaller and less numerous than for the paper hydromulch plot. 
There was no significant vegetation cover on this plot throughout this test period. 
 
Wood Mulch 
This test plot remained 100% covered with the wood mulch throughout the test period, and 
there was no evidence of movement or migration of the mulch, or evidence of any erosion on 
the test plot.  Although the test plot photos may suggest material movement as evidenced by 
the appearance of mounds and depressions, these were caused laborers who periodically 
walked over the test plot.  While vegetation did appear on the other test plots, the wood mulch 
application generally prevented vegetation from appearing, except for a handful of small 
weeds. 
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4 Conclusion 

4.1 Erosion Control Performance 

The relative performance of the selected erosion controls was evaluated qualitatively using the 
results of the visual monitoring summarized in the previous section.  Generally, the five 
different controls appeared to prevent significant signs of erosion.  Based on the observations, 
however, the different controls did appear to have different life spans, in terms of rainfall 
amount, for which they appeared to be effective.  To establish a basis of comparison for this 
qualitative study, an erosion control application was deemed to have “failed” when rilling or 
similar evidence of erosion became visually apparent.  The controls performed generally as 
would be expected, namely that the hydromulches provided effective erosion control for a 
longer period than the PAM-only test plots.  For example, the start of rilling was observed in the 
PAM test plots after about 2 inches of rain, whereas an equivalent level of rilling was not 
observed to start in the hydromulch plots until at least 5 inches of rain (for the paper 
hydromulch on the mildly-sloped pad) and 12 inches of rain (for the wood hydromulch on the 
mildly-sloped pad).  An exception was the wood landscaping mulch (without binder), which 
performed better than expected on all test plots.  This is likely because of the thick application 
of this control as noted previously.  Another exception was with the high-weight PAM on the 
slope test plot, which appeared to perform worse than the low-weight PAM.  Why this was the 
case is unclear.  An inadvertent error may have occurred in applying this control, since the 
high-weight PAM appeared to perform better than the low-weight PAM during the other test 
periods. 
 
Generally, there did not appear to be a significant difference between the performance of the 
controls on the flat pad and the mildly-sloping pad, except for the paper hydromulch, which 
showed evidence of erosion much sooner than for the wood hydromulch on the mildly-sloped 
pad and slope test plots.  That is, the duration that each control (except the paper hydromulch) 
was effective during the rainfall was very similar between the two test areas.  The controls on 
the slope test plots appeared to perform comparable to the mild/flat test plots for a given 
duration (observed rainfall amount), although it is important to note that the application rates 
for the slope test plots were generally twice that of the other test plots, in accordance with 
manufacturer recommendations and consistent with CASQA guidelines.  The observed 
performance of the erosion controls is summarized in Table 3. 
 
Most of the controls did not appear to hinder growth of vegetation.  Although seed mix was not 
added to the controls, new vegetation was observed during the study on all test plots, except for 
the landscaping mulch plots.  At a thickness of about 4-5 inches, the landscaping mulch allowed 
only a stray weed or two on each test plot. 
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Table 3.  Observed Performance of Erosion Control Measures 

% Material coverage 
at incipient failure 

Rainfall amount at 
incipient failure (inches) 

Time to incipient 
failure (days) EC Control 

Flat Mild Slope Flat Mild Slope Flat Mild Slope 
PAM (low weight) N/A1 2 2 2 2 2 2 
PAM (high weight) N/A1 2 2 2 2 2 2 
Paper Hydromulch 30 75 90 10 5 5 29 9 9 
Wood Hydromulch 50 70 90 12 12 10 50 50 19 
Landscape Mulch 1002 122 502 

1. PAM products were clear, therefore amount of material coverage remaining could not be observed. 
2. Landscaping mulch did not fail, and had 100% coverage with no evidence of erosion at the end of the test 

period (note that this control was applied at almost 2X the CASQA recommended rate). 
 
Based on the findings of this study and other literature, erosion control application guidance 
was developed and is included in Appendix E.  The application guidance included in 
Appendix E was developed to provide application information based on the findings of this 
study but also to provide more user-friendly guidance for application of a wide range of erosion 
control measures.    

4.2 Recommendation 

The intent of this study was to determine the limits of applicability, primarily based on duration 
of effectiveness, for selected erosion controls primarily for shorter durations (up to one year).  
The high amount of rainfall experienced during the study did not allow the opportunity to 
observe the longevity of the selected controls, in that the effects of weathering/exposure could 
not be isolated.  However, the duration of effectiveness could be tied to the amounts of rainfall 
experienced at the site during the study.  Therefore, based on the observed relative performance 
of the five controls, an initial recommendation for the use of these controls is summarized in 
Table 4, where the recommended use for the various controls is a function of the slope and 
amount of rain expected.  Note that while the initial recommendation presented in Table 4 
appears to be the same for flat and sloped areas, the application rate for erosion controls on the 
slope is twice that for the flat areas.  Table 4 also includes additional information about the 
erosion controls that were tested including appropriate site applications, application methods, 
inspection requirements, and costs.  In addition to the controls listed in Table 4 that were 
evaluated under this study, the County should also allow and encourage use of similar erosion 
control BMPs such as geotextiles, mats/blankets and plastic sheets.  In addition, for disturbed 
areas that will remain inactive for a year or more, the County should require that seed be added 
to the hydromulch to establish vegetation for longer-term erosion control.  Hydroseeding alone 
may not be used unless there is sufficient time for vegetation to become established (uniform 
vegetative coverage of at least 70% of the disturbed area) by October 15.  In future erosion 
control field evaluations landscaping mulch should be applied to a thickness of about 2 to 3 
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inches per the CASQA Construction BMP Handbook guideline for wood mulch.  Finally, in 
addition to landscaping mulch (i.e., without binders), the County should consider allowing the 
use of similar materials such as yard/green waste, wood waste and compost, as this would 
promote recycling of these materials.  
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Table 4.  Erosion Control Recommendation and Information 

Amount Rain / Duration 1 

EC Control Flat Area 
(slope of 

5% or 
less) 

Slope Area 
(slope greater 

than 5%) 

Appropriate Site 
Applications Application Methods Inspection 

Requirements Costs 

PAM (low 
weight) 

1”; 1 
storm 

Not 
recommended 

Temporary, single storm 
event; cohesive soils; slope 
length<500 feet 

Dissolve in water, 20 lbs. 
per 2000 gallons, per acre 

After each rain event $1.30 -
$5.50/lb 
(material 
cost only) 

PAM (high 
weight) 

< 2”; 2+ 
storm 1”; 2+ storm 

Temporary, two storm 
events; cohesive soils; 
slope length<500 feet 

Dissolve in water, 20 lbs. 
per 2000 gallons, per acre 

After each rain event $1.30 -
$5.50/lb 
(material 
cost only) 

Wood 
Hydromulch 2 

<12”; 1 
season <12”; 1 season 

Steep slopes, steeper than 
3:1; high erosion potential 
slopes; slopes where 
anchored mulch is needed; 
disturbed areas where 
plants slow to develop; 
stockpiles; slopes adjacent 
to ESAs 

3,000 lb/acre to 4,000 
lb/acre based on the 
manufacturer’s 
recommendation, 12-24 
hours to dry and 
become effective 

Prior to forecast rain, daily 
during extended rain 
events, after rain events, 
weekly during the rainy 
season, and at two-week 
intervals during the 
nonrainy season (nrs) 

$6,000 per 
acre 

Landscape 
Mulch 3 

< 12”; 1 
season < 12”; 1 season 

Flat areas, steep slopes, 
cohesive soils 

Distribute by hand or use 
pneumatic methods, 2-3-
inch depth (thickness) per 
CASQA guidance 

Prior to forecast rain, daily 
during extended rain 
events, after rain events, 
weekly during the rainy 
season, and at two-week 
intervals nrs 

$4,000 per 
acre 

1 When used per manufacturer recommendations. 
2 When used with a high-weight binder.  Hydromulch consisting only of paper fiber is not recommended.  Wood hydromulch may not contain 
more than 25% paper fiber. 
3 Tested at about 5-inch depth (thickness). 
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4.3 Next Steps 

This report was prepared to document the conduct and results of the erosion control study, and 
to assist the Orange County Stormwater Program in developing a formal preference and/or 
requirements for use of certain types of erosion controls, along with better field guidance for 
these preferred erosion control BMPs.  Table 4 above is structured as a possible format that the 
County and Permittees may wish to use for identifying their preferred BMPs for erosion 
control.  However, the next step will be for the Stormwater Permittees, including the NPDES 
Technical Advisory Committee, to decide how to best structure a preference for certain erosion 
controls in compliance with the Regional Board requirement to do so.
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Upper Plot 
 

Erosion Control Product: High Weight Soil Binder (Earthguard) 
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Upper Plot (Lot 15) 
 

Erosion Control Product: Low Weight Soil Binder (Ultratack) 
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Upper Plot 
 

Erosion Control Product: Wood Mulch 
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Lot 14 (Mild Slope) Time-Series Photo Progressions 
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Lower Plot 
 

Erosion Control Product: Wood Hydromulch  
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Erosion Control Product: Wood Hydromulch 
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Erosion Control Product: Paper Hydromulch  
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Lower Plot 
 

Erosion Control Product: High Weight Soil Binder (Earthguard) 
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Erosion Control Product: High Weight Soil Binder (Earthguard) 
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Lower Plot 
 

Erosion Control Product: Low Weight Soil Binder (Ultratack)  
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Lower Plot 
 

Erosion Control Product: Low Weight Soil Binder (Ultratack) 
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Lower Plot 
 

Erosion Control Product: Wood Mulch 
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Slope Area Time-Series Photo Progressions 
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Slope Plot 
 

Erosion Control Product: Wood Hydromulch 
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Slope Plot 
 

Erosion Control Product: Paper Hydromulch 
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Slope Plot 
 

Erosion Control Product: Paper Hydromulch 
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Slope Plot 
 

Erosion Control Product: High Weight Soil Binder (Earthguard) 
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Slope Plot 
 

Erosion Control Product: High Weight Soil Binder (Earthguard) 
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Slope Plot 
 

Erosion Control Product: Low Weight Soil Binder (Ultratack)  
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Erosion Control Product: Low Weight Soil Binder (Ultratack)  
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Slope Plot 

 
Erosion Control Product: Wood Hydromulch 
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1  Overview - What You Need to Select Erosion 
Protection 

 
Erosion protection for a construction site is required as a part of the State General 
Construction Permit.  The permit requires that permitees, at a minimum, “…implement 
an effective combination of erosion and sediment control on all disturbed areas during 
the rainy season.”  Further, the permit requires that the discharger, “…must consider the 
full range of erosion control BMPs. The discharger must consider any additional site-
specific and seasonal conditions when selecting and implementing appropriate BMPs.”  
The general purpose of this fact sheet is to ensure that your construction site is in 
compliance with the General Permit and Orange County requirements.   
 
There are many erosion control products available, from spray-on applications to 
blankets and matting.  Product pricing and installation cost also varies widely.  Selecting 
the most appropriate erosion control product with consideration to minimizing cost is the 
goal of this fact sheet. 
 
Your site will not be in compliance with the General Permit if you do not have erosion 
protection for all exposed areas when a rain event occurs.  You are responsible for 
ensuring erosion protection regardless of the time of year, day of the week, phase of 
work or site conditions.  The permit requires a general schedule for erosion control 
applications to demonstrate that a plan of attack has been developed and that you will 
be ready for the next rainfall. 
 

1.1  Technical Parameters 
 
The rate of erosion for a given plot of land is affected by rainfall intensity, the soil type, 
the land slope and slope length, and the erosion protection.  All erosion control products 
will prevent erosion, but will vary in their effectiveness based on the factors that 
influence erosion, and the amount of time that erosion protection is required.  For 
example, the same erosion control product would not be used on an embankment 
stockpile (temporary) as would be used on a final graded slope (permanent). These fact 
sheets will help you select an appropriate erosion control measure for your site based on 
the site specific conditions.   
 

1.2 Cost 
Cost is a primary driver in the selection of an erosion control product.  Erosion control 
will have to be applied many times throughout the life of the construction project.  
Therefore, it is important to select the most economical product that will provide the 
required protection for the needed lifespan.  The cost of erosion control products applied 
to an acre of land can vary from a few hundred dollars per acre to over ten thousand 
dollars per acre.  
 
It can be tempting to select the most inexpensive product regardless of site conditions, 
assuming that the General Permit is satisfied by ‘doing something’.  Technology, and 
regulatory oversight have both become more sophisticated in recent years making the 
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‘do something’ strategy obsolete.  Contemporary site compliance is achieved using a 
well planned strategy and careful implementation. 
 

2.0 Erosion Protection 

2.1 Factors Affecting Erosion on Your Site 
 
There are several factors that affect erosion on a construction site.  Some of these 
factors will be more important than others in selecting an erosion control product.  The 
first three factors are by far the most important, and for practical purposes, equally 
important. 

2.1.1 Slope Length 
The length of the slope, or surface that the runoff flows over is important since the 
amount of erosion is proportional to the velocity of the water.  Generally the more water 
(depth) that flows over a surface, the greater its velocity.  Erosion can be reduced by 
reducing slope length.  Plans often call for terrace drains in engineered slopes to reduce 
the slope length.  During construction, slope length can be reduced by using fiber rolls.   
For the purposes of these fact sheets, the longer the slope, the more robust the erosion 
protection must be. 

2.1.2 Slope Steepness 
The gradient of the slope will also impact the velocity of the runoff flowing over the 
surface.  A steeper slope will have higher runoff velocities and greater erosion.  There is 
little that can be done to reduce slope steepness in the field.  Track walking is a way to 
slow flow velocity without changing the overall gradient of the slope.  In general 
however, the steeper the slope, the more robust the erosion protection must be. 

2.1.3 Length of Time Protection is Needed 
Some erosion control materials, such as PAM, have a limited useful life and will not 
stand up to surface traffic.  Generally, an erosion control products can be segregated 
into three broad categories with respect to useful lifespan: 
 

1. Single storm event 
2. One rainy season 
3. Permanent stabilization 

 
The price of erosion control products increases with the product life span.  The cost of a 
binder with a life span of a single rain event is about $400 per acre.  The cost of 
permanent stabilization can range as high as $50,000 per acre for a bonded synthetic 
fiber product. 

2.1.4 Soil Type 
Each soil type has an inherent erosion potential that varies with the specific soil 
structure.  This potential is a function of the permeability, particle size distribution and 
amount of organic matter present.  Undisturbed soils have a greater resistance to 
erosion than disturbed soils.  Unless site soils are highly resistant to erosion, this 
parameter is generally not important enough to consider in the selection of an erosion 
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control product.  An estimate of the erosion potential of the site soils should be provided 
in the geotechnical investigation. 

2.2 Erosion Protection Selection 
Each of the erosion control fact sheets describes a situation typically encountered during 
the construction process. The appropriate fact sheet for your situation is based on the 
length of time that protection is needed (single storm event, rainy season, or permanent) 
and the steepness of the slope.  A ‘short list’ of suitable products is identified and 
instructions are provided for installation and any special considerations that might be 
appropriate are described.  
 
This short list of materials should be refined using the following procedure: 
 
• Manufacturer should be consulted (as appropriate) for opinion as to the application 

for the specific situation 
• Product availability should be checked, including installation and curing times 
• Most robust product should be selected (least technical application and curing 

requirements) 
• Product with the least cost that meets above requirements should be selected 
 
The fact sheets will generally identify the product that will meet ‘best conventional 
technology’ standard requirements for the least cost.  Final costing of the selected 
alternatives, as well as investigation of specific installation requirements will be the 
responsibility of the user. 
 
Information in the fact sheets will provide guidance for sites with highly erosion-resistant 
soils; otherwise, soil erosion potential is not a critical decision factor. 
 

2.5 Final Selection 
Once the list of products has been narrowed to a few candidates, the final selection 
should be made, all other things being equal, based on price.  If the product does not 
perform well following installation, an alternative product should be selected when similar 
conditions are encountered in the future. 

2.5.1 Important Product Specifications 
When applying erosion control products, reviewing the product specifications and 
installation guidelines are critical to ensure performance.  Below is a suggested 
checklist: 
 
Hydraulic Mulches (including BFM) 

• Require 24 hours curing time prior to rain to be effective 
• Surface should be roughened prior to installation (punch type roller) 

 
Hydroseed 

• Roughen area prior to application 
• Do not apply if there is not a likelihood of rain within 1 month of application 
• Apply blanket of straw over hydroseed to protect seeds and retain moisture 
• Use the minimum amount of fertilizer recommended by the manufacturer 

0038576



• Hydroseed is not a temporary erosion control 
 
Soil Binders 

• Soil binders are for temporary stabilization only 
• Require a minimum curing time of 24 - 48 hours to be effective 
• Can not take surface traffic 
• A sampling/analysis plan must be instituted if soil binders are used since they may 

be a source of non-visible pollutants 
• Soil should not be compacted if possible prior to application 
• Soil binders that are know to be toxic may not be used 
• Area should be pre-wet prior to binder application 

 
Straw Mulch 

• Straw must be punched or bound together with a tackifier 
• Do not use in windy areas 
• Punching is ineffective with very sandy soils 
• Straw should be from wheat, rice or barley 
• Straw is flammable and can be a fire hazard, consider other materials during fire 

season 
• Roughen surface with roller prior to installation 

 
Geotextiles 

• Suitable for steep slopes 
• Do not roughen surface, compacted, smooth surfaces are best 
• Fabric must come into contact with soil on a consistent basis or erosion under the 

mat will occur 
• Synthetic mats may not remain in place as a permanent measure since they do not 

degrade, biodegradable rolled products are preferred such as jute, wood, straws or 
coconut fiber.  An exception is in channels, where the mat may remain as a 
permanent lining to stabilize vegetation. 
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Park, CA. 

TTI, 2001,  Field Performance Testing of Selected Erosion Control Products Final 
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(http://www.dot.state.tx.us/insdtdot/orgchart/cmd/erosion/contents.htm)  
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Channel Stabilization 
 

Description of Problem 
Many construction projects include the 
construction of natural channels to 
temporarily control runoff during the 
construction phase or as permanent 
conveyance systems for the completed 
development. These channels are often 
highly unstable and require immediate 
stabilization. They can be stabilized 
with the use of sod at mild slopes or 
there are a variety of mats and blankets 
that are recommended or have been tested for stabilization of natural channels. These 
mats are made of natural or synthetic material, which are used to temporarily or 
permanently stabilize soil, help establish vegetation, and protect soil from erosion by 
wind or water. 

The objective of this section is to describe how to select and install the appropriate 
channel stabilization material for your site. This information is based on guidance 
provided in the CASQA Construction BMP Manual (2003) and supplemented by other 
sources. 

Appropriate Applications 
Mattings are also used on newly constructed channels and stream banks where moving 
water at velocities between 3 fps and 6 fps are likely to wash out new vegetation.    
Erosion control matting should be considered when the soils are fine-grained and 
potentially erosive.  These measures should be considered in the following situations. 

• Channels with flows exceeding 1.0 m/s (3.3 ft/s). 

• Channels intended to be vegetated. 

Limitations 
• Properly installed mats and blankets provide excellent erosion control but do so at 

relatively high cost.  This high cost typically limits the use of these materials to 
areas of concentrated channel flow and steep slopes. 

• Installation is critical and requires experienced contractors.  The contractor should 
install the matting material in such a manner that continuous contact between the 
material and the soil occurs, otherwise the material will not stabilize the soil 
strengths and uses vary; the manufacturers specifications should be followed.  

• May delay seed germination, due to reduction in soil temperature. 

• Installation requires experienced contractor to ensure soil stabilization and erosion 
protection. 
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Material Selection 
 
The selection of the proper channel lining material is based on the ability of the material 
to resist the shear stress applied to the channel bottom and walls by the overlying water, 
and by its ability to allow vegetation establishment to further stabilize the channel.  Shear 
stress for straight channels is calculated as: 
 

τ = γRSf 
 
Where: 
 
 τ = sheer stress (lbs/ft2  or Pa) 
 γ = specific weight of water (about 62.2 lbs/ft3 or 9780 N/m3) 
 R = hydraulic radius (cross-sectional area/wetted perimeter) 
 Sf = channel slope 
 
In general, trapezoidal channels less than 10 feet wide and with slopes of below 2% 
experience sheer stresses of less than 2 lb/ft2. Increasing the slope to about 5% results 
in sheer stresses of about 4 lb/ft2. These stresses are greater where channels change 
direction. 
 
The Texas Department of Transportation has funded the testing of a variety of materials 
for channel stabilization at the Texas Transportation Institute and has developed an 
approved product list that is available on their website 
(http://www.dot.state.tx.us/insdtdot/orgchart/cmd/erosion/contents.htm). Approval 
requires the ability to promote vegetation growth and withstand sheer stresses applied in 
a test channel. The current approved product list is shown below, but other equivalent 
products would be acceptable as well. 
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 TxDOT APPROVED PRODUCT LIST for CHANNEL LINING 
Effective Date: October 4, 2001 

 
Type E - Shear Stress Range 0 - 96 Pascal (0 - 2 Pounds Per Square Foot): 
 
Contech TRM C-45 
Contech C-35 
Contech C50 
Contech Coconut/Poly Fiber Mat 
Contech Coconut Mat w/Kraft Net 
Curlex II Stitched 
Curlex III Stitched 
Curlex® Channel Enforcer 1 
Curlex® Channel Enforcer II 
Earth-Lock 
Earth-Lock II 
ECS High Impact Excelsior 
ECS Standard Excelsior 
ECS High Velocity Straw Mat 
Enkamat 7018 
Enkamat 7020 
Enkamat Composite 30 
Enviromat 
Geotech TechMat™ CP 3-D 
Geotech TechMat™ CKN 
Greenfix CFO 72RR 
Greenstreak Pec-Mat 

Koirmat 700 
Landlok® BonTerra C2 
Landlok® BonTerra® CP2 
Landlok® BonTerra® EcoNet™ ENC2 
Landlok® BonTerra SFBLandlok® BonTerra 
SFB12 
Landlok TRM 435 
Landlok TRM 450 
Landlok TRM 1050 
Landlok TRM 1060 
Maccaferri MX287 
Miramat TM8 
Multimat 100 
North American Green C125 BN 
North American Green C350 Three Phase 
North American Green SC150 BN 
North American Green S350 
North American Green® P350 
North American Green S150 
PyramatWebtec Terraguard 44P 
Webtec Terraguard 45P 
Xcel PP-5 

 

Type F - Shear Stress Range 0 - 192 Pascal (0 - 4 Pounds Per Square Foot): 
 
Curlex II Stitched 
Curlex III Stitched 
Curlex® Channel Enforcer 1 
Curlex® Channel Enforcer II 
Contech C50 
Contech TRM C-45 
Contech C-35 
Contech Coconut/Poly Fiber Mat 
Contech Coconut Mat w/Kraft Net 
Earth-Lock 
Earth-Lock II 
ECS High Impact Excelsior 
ECS High Velocity Straw Mat 
ECS Standard Excelsior 
Enkamat 7018 
Enkamat Composite 30 
Enviromat 
Geotech TechMat™ CP 3-D 
Geotech TechMat™ CKN 
Greenfix CFO 72RR 
Greenstreak Pec-Mat 
Koirmat 700 

Landlok® BonTerra C2 
Landlok® BonTerra® CP2 
Landlok® BonTerra® EcoNet™ ENC2 
Landlok BonTerra SFBLandlok BonTerra 
SFB12 
Landlok TRM 435 
Landlok TRM 450 
Landlok TRM 1050 
Landlok TRM 1060 
Maccaferri MX287 
Miramat TM8 
Multimat 100 
North American Green C125 BN 
North American Green C350 Three Phase 
North American Green SC150 BN 
North American Green S350 
North American Green® P350 
North American Green S150 
PyramatWebtec Terraguard 44P 
Webtec Terraguard 45P 
Xcel PP-5 
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Type G - Shear Stress Range 0 - 287 Pascal (0 - 6 Pounds Per Square Foot): 
 
Contech TRM C-45 
Contech C-35 
Contech C50 
Contech Coconut/Poly Fiber Mat 
Curlex III Stitched 
Curlex® Channel Enforcer II 
Earth-Lock 
Earth-Lock II 
Enkamat 7018 
Enkamat Composite 30 
Geotech TechMat™ CP 3-D 
Greenstreak Pec-Mat 
Koirmat 700 

Landlok® BonTerra® CP2 
Landlok® BonTerra SFBLandlok® BonTerra 
SFB12 
Landlok TRM 1050 
Landlok TRM 1060 
Landlok TRM 435 
Landlok TRM 450 
North American Green C350 Three Phase 
North American Green S350 
North American Green® P350 
PyramatWebtec Terraguard 44P 
Webtec Terraguard 45P 

 
Type H - Shear Stress Range 0 - 383 Pascal (0 - 8 Pounds Per Square Foot): 
 
Contech TRM C-45 
Contech C-35 
Contech C50 
Contech Coconut/Poly Fiber Mat 
Curlex III Stitched 
Geotech TechMat™ CP 3-D 
Landlok® BonTerra SFB12 
Landlok TRM 435 
Landlok TRM 450 
Landlok TRM 1050 
Landlok TRM 1060 
North American Green C350 Three Phase 
North American Green S350 
North American Green® P350 
PyramatWebtec Terraguard 44P 
Webtec Terraguard 45P 
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Installation 
 
Site Preparation 

• Proper site preparation is essential to ensure complete contact of the blanket or 
matting with the soil. 

• Grade and shape the area of installation. 

• Remove all rocks, clods, vegetation or other obstructions so that the installed 
blankets or mats will have complete, direct contact with the soil. 

• Prepare seedbed by loosening 50 mm (2 in) to 75 mm (3 in) of topsoil. 

 

Seeding 
Seed the area before blanket installation for erosion control and revegetation.  Seeding 
after mat installation is often specified for turf reinforcement application.  When seeding 
prior to blanket installation, all check slots and other areas disturbed during installation 
must be re-seeded.  Where soil filling is specified, seed the matting and the entire 
disturbed area after installation and prior to filling the mat with soil. 

Fertilize and seed in accordance with seeding specifications or other types of 
landscaping plans.  When using jute matting on a seeded area, apply approximately half 
the seed before laying the mat and the remainder after laying the mat.  The protective 
matting can be laid over areas where grass has been planted and the seedlings have 
emerged.  Where vines or other ground covers are to be planted, lay the protective 
matting first and then plant through matting according to design of planting. 

Erosion Stops 
Erosion stops are made of glass fiber strips, excelsior matting strips or tight-folded jute 
matting blanket or strips for use on steep, highly erodible watercourses.  The stops are 
placed in narrow trenches six to twelve inches deep across the channel and left flush 
with the soil surface.  They are to cover the full cross section of designed flow. 

General Guidance 
• Before laying the matting, all erosion stops should be installed and the friable 

seedbed made free from clods, rocks, and roots.  The surface upon which the 
separation fabric will be placed should be compacted and finished according to the 
requirements of the manufacturer’s recommendations. 

• Most matting comes with the manufacturer’s recommendations for installation.  
Most channels will require multiple widths of matting, and the matting should be 
unrolled starting at the upper end of the channel, allowing a four-inch overlap of 
mattings along the center of the channel.  To secure, bury the top ends of the 
matting in narrow trench, a minimum of six inches deep.  Back fill trench and tamp 
firmly to conform to channel cross section.  Secure with a row of staples about four 
inches down slope from the trench with staples twelve inches apart. 

• Where matting crosses erosion stops, reinforce with a double row of staples at six 
inch spacing, using a staggered pattern on either side of the erosion stop.  When 
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the matting is overlapped, the discharge end of the matting liner should be 
similarly secured with a double row of staples. 

• Mechanical or manual lay down equipment should be capable of handling full 
rolls of fabric, and laying the fabric smoothly, without wrinkles or folds.  The 
equipment should meet the fabric manufacturer’s recommendations or equivalent 
standards. 

 

Detailed Guidance 
Always consult the manufacturer's recommendations for installation.  In general, these 
will be as follows: 

• Dig initial anchor trench 300 mm (12 in) deep and 150 mm (6 in) wide across the 
channel at the lower end of the project area. 

• Excavate intermittent check slots, 150 mm (6 in) deep and 150 mm (6 in) wide 
across the channel at 8 m to 10 m (25 ft to 30 ft) intervals along the channels. 

• Cut longitudinal channel anchor slots 100 mm (4 in) deep and 100 mm (4 in) wide 
along each side of the installation to bury edges of matting, whenever possible 
extend matting 50 mm (2 in) to 75 mm (3 in) above the crest of the channel side 
slopes. 

• Beginning at the downstream end and in the center of the channel, place the initial 
end of the first roll in the anchor trench and secure with fastening devices at 300 
mm (12 in) intervals.  Note: matting will initially be upside down in anchor trench. 

• In the same manner, position adjacent rolls in anchor trench, overlapping the 
preceding roll a minimum of 75 mm (3 in). 

• Secure these initial ends of mats with anchors at 300 mm (12 in) intervals, backfill 
and compact soil. 

• Unroll center strip of matting upstream.  Stop at next check slot or terminal anchor 
trench.  Unroll adjacent mats upstream in similar fashion, maintaining a 75 mm (3 
in) overlap. 

• Fold and secure all rolls of matting snugly into all transverse check slots.  Lay mat 
in the bottom of the slot then fold back against itself.  Anchor through both layers 
of mat at 300 mm (12 in) intervals, then backfill and compact soil.  Continue rolling 
all mat widths upstream to the next check slot or terminal anchor trench. 

• Alternate method for non-critical installations: Place two rows of anchors on 150 
mm (6 in) centers at 8 m (25 ft) to 10 m (30 ft) intervals in lieu of excavated check 
slots. 

• Shingle-lap spliced ends by a minimum of 300 mm (12 in) apart on 300 mm (12 in) 
intervals. 

• Place edges of outside mats in previously excavated longitudinal slots, anchor 
using prescribed staple pattern, backfill and compact soil. 
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• Anchor, fill and compact upstream end of mat in a 300 mm (12 in) by 150 mm (6 in) 
terminal trench. 

• Secure mat to ground surface using U-shaped wire staples, geotextile pins, or 
wooden stakes. 

• Seed and fill turf reinforcement matting with soil, if specified. 

 

Anchoring 
• U-shaped wire staples should be used to anchor mats and blankets to the ground 

surface. 

• Staples shall be made of 3.05 mm steel wire and shall be U-shaped with 200-mm 
legs and 50-mm crown.  Wire staples shall be minimum of 11 gauge. 

• Wire staples shall be driven flush to the soil surface. 

 

Inspection and Maintenance  
 
Maintenance items for channel stabilization include: 
 

• All blankets and mats should be inspected periodically after installation. 

• Installation shall be inspected after significant rain storms to check for erosion and 
undermining.  Any failures should be repaired immediately. 

• If washout or breakage occurs, re-install the material after repairing the damage to 
the channel. 

• Make sure matting is uniformly in contact with the soil. 

• Check that all the lap joints are secure. 

• Check that staples are flush with the ground. 

• Check that disturbed areas are seeded. 
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Dry Season Stabilization  
 

Description of Problem 
Stabilization of construction projects 
during the dry season is common 
component of SWPPP. One of the 
main of objectives of this practice is to 
prevent wind erosion and deposition 
of sediment on adjacent properties. 
 
Wind erosion or dust control consists 
of various management practices 
including applying water or other 
chemicals as necessary to prevent or 
alleviate dust nuisance generated by 
construction activities.  Covering 
small stockpiles or areas is an 
alternative to applying water or other dust palliatives. Water application is an obvious 
and common solution to wind erosion problems, so this fact sheet focuses various on 
other measures and materials, such as soil binders, that are appropriate for application 
on bare soils. Soil binders consist of applying and maintaining polymeric or lignin 
sulfonate soil stabilizers or emulsions.  Soil binders typically provide dust, wind and soil 
stabilization (erosion control) benefits. 
 

Measures to Reduce Dust on Construction Sites 
 
Tables 1 through 6 contain descriptions of various alternatives for dust control based on 
the type of the activity occurring at the site. These alternatives, which were developed 
by the Pima County AZ, DEQ, include the use of water, chemical stabilizers, and other 
measures as appropriate.  

 
Table 1 Land Clearing Activities 
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Table 2 Earthmoving Activities 

 
 

 

 
Table 3 Storage Piles 
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Table 4 Disturbed Surface Areas or Inactive Construction Sites 

 
 

Table 5 Unpaved Roads and Shoulders 

 
 

Table 6 Paved Road Track Out  
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Appropriate Applications for Soil Binders 
The use of soil binders is quite common for dust control on construction sites; however, 
they must be appropriate for conditions on the site and be properly applied.  Because 
soil binders can often be incorporated into the work, they may be a good choice for areas 
where grading activities will soon resume. Soil binders are suitable during the following 
construction activities: 

• Construction vehicle traffic on unpaved roads 

• Drilling and blasting activities 

• Sediment tracking onto paved roads 

• Soils and debris storage piles 

• Batch drop from front-end loaders 

• Areas with unstabilized soil 

• Final grading/site stabilization 

 

Limitations 
• Soil binders are temporary in nature and may need reapplication. 

• Soil binders require a minimum curing time until fully effective, as prescribed by the 
manufacturer, which may be 24 hours or longer. 

• Soil binders will generally experience spot failures during heavy rainfall events.  If 
runoff penetrates the soil at the top of a slope treated with a soil binder, it is likely 
that the runoff will undercut the stabilized soil layer and discharge at a point further 
down slope. 

• Soil binders do not hold up to pedestrian or vehicular traffic across treated areas. 

• Soil binders may not penetrate soil surfaces made up primarily of silt and clay, 
particularly when compacted. 

• Some soil binders may not perform well with low relative humidity.  Under 

• Rainy conditions, some agents may become slippery or leach out of the soil. 

• May not cure if low temperatures occur within 24 hours of application 
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Implementation 

General Considerations 
• Regional soil types will dictate appropriate soil binders to be used. 

• If a soil binder is selected, it must be environmentally benign (non-toxic to plant and 
animal life), easy to apply, easy to maintain, economical, and shall not stain paved or 
painted surfaces. 

• Measures implemented should be compatible with existing vegetation. 

• Performance of dust control measures depends on temperature, humidity, and traffic 
across treated areas. 

 

Selecting a Dust Control Measure 
Factors to consider when selecting a measure include the following: 

• Suitability to situation – If a soil binder will be applied; if it needs a high resistance to 
leaching or abrasion, and whether it needs to be compatible with any existing 
vegetation.  Determine the length of time soil stabilization will be needed, and if the 
soil binder will be placed in an area where it will degrade rapidly.  In general, slope 
steepness is not a discriminating factor for the listed soil binders 

• Soil types and surface materials - Fines and moisture content are key properties of 
surface materials.  Consider a soil binder's ability to penetrate, likelihood of leaching, 
and ability to form a surface crust on the surface materials. 

• Frequency of application - The frequency of application can be affected by sub grade 
conditions, surface type, climate, and maintenance schedule.  Frequent applications 
could lead to high costs.  Application frequency may be minimized if the soil binder 
has good penetration, low evaporation, and good longevity.  Consider also that 
frequent application will require frequent equipment clean up. 

Suggested products for various soil types and traffic volumes are described in Table 7. 
This table describes the appropriate soil types and traffic levels for various products. 
The properties of each of these binders is described in detail in Table 8, while contact 
information for manufacturer’s of these products is provided in Table 9. 
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Table 7 Product Selection Chart 
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Table 8 Properties and Uses of Various Soil Binders 
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Table 8 (cont) 
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Table 8 (cont) 
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Table 8 (cont) 
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Table 8 (cont) 

 

 
 

 

0038595



Table 9 Manufacturer’s of Soil Binders 
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Table 9 (cont) 
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Application of Soil Binders 

Soil Binders 
After selecting an appropriate soil binder, the untreated soil surface must be prepared 
before applying the soil binder.  The untreated soil surface must contain sufficient 
moisture to assist the agent in achieving uniform distribution.  In general, the following 
steps shall be followed: 

• Follow manufacturer’s recommendations for application rates, pre-wetting of 
application area, and cleaning of equipment after use. 

• Prior to application, roughen embankment and fill areas.  Track walking shall only 
be used where rolling is impractical. 

• Consider the drying time for the selected soil binder and apply with sufficient time 
before anticipated rainfall.  Soil binders shall not be applied during or immediately 
before rainfall. 

• Avoid over-spray onto the traveled way, sidewalks, lined drainage channels, sound 
walls, and existing vegetation. 

• Soil binders shall not be applied to frozen soil, areas with standing water, under 
freezing or rainy conditions, or when the temperature is below 4oC (40oF) during 
the curing period. 

• More than one treatment is often necessary, although the second treatment may be 
diluted or have a lower application rate. 

• Generally, soil binders require a minimum curing time of 24 hours before they are 
fully effective.  Refer to manufacturer's instructions for specific cure time; and- 

• For liquid agents: 

- Crown or slope ground to avoid ponding. 

- Uniformly pre-wet ground at 0.14 to 1.4 l/m2 (0.03 to 0.3 gal/yd2) or according 
to manufacturer’s recommendations. 

- Apply solution under pressure.  Overlap solution 150 to 300 mm (6 to 12 in). 

- Allow treated area to cure for the time recommended by the manufacturer; 
typically, at least 24 hours. 

- Apply second treatment before first treatment becomes ineffective, using 50% 
application rate. 

- In low humidities, reactivate chemicals by re-wetting with water at 0.5 to 0.9 
l/m2 (0.1 to 0.2 gal/yd2). 

Water 
• Water should be applied by means of pressure-type distributors or pipelines 

equipped with a spray system or hoses and nozzles that will ensure even 
distribution. 
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• Unless water is applied by means of pipelines, at least one mobile unit should be 
available at all times to apply water or dust palliative to the project. 

• If reclaimed waste water is used, the sources and discharge must meet California 
Department of Health Services water reclamation criteria and the Regional Water 
Quality Control Board requirements.  Non-potable water should not be conveyed in 
tanks or drain pipes that will be used to convey potable water and there should be 
no connection between potable and non-potable supplies.  Non-potable tanks, pipes, 
and other conveyances should be marked, “NON-POTABLE WATER - DO NOT 
DRINK.” 

Costs 
Installation costs for water and chemical dust suppression are low, but annual costs may 
be quite high since these measures are effective for only a few hours to a few days. 

Inspection and Maintenance  
• Inspect and verify that activity-based BMPs are in place prior to the commencement 

of associated activities.  While activities associated with the BMP are under way, 
inspect at two-week intervals in the dry season to verify continued BMP 
implementation. 

• Check areas protected to ensure coverage. 

• Most dust control measures require frequent, often daily, or multiple times per day 
attention. 

References 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood 
Control District of Maricopa County, Arizona, September 1992. 

California Air Pollution Control Laws, California Air Resources Board, 1992. 

Caltrans, Standard Specifications, Sections 10, “Dust Control”; Section 17, “Watering”; 
and Section 18, “Dust Palliative”. 

Prospects for Attaining the State Ambient Air Quality Standards for Suspended 
Particulate Matter (PM10), Visibility Reducing Particles, Sulfates, Lead, and Hydrogen 
Sulfide, California Air Resources Board, April 1991. 

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) 
Manual, State of California Department of Transportation (Caltrans), November 2000. 
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Single Rain Event Stabilization  
 

Description of Problem 
During the course of construction projects temporary stabilization is often needed 
during the wet season on portions of the site where grading and other activities are still 
occurring. The objective of this sheet is to provide guidance on the selection of measures 
that are cost effective to prevent erosion during a single event in an area with non-
cohesive soils, when construction will resume when weather conditions permit.   
 

 

Appropriate Applications 
One of the most cost effective materials for very short term erosion control on fairly flat 
slopes is polyacrylamide (PAM). PAM is a chemical that can be applied to disturbed oils 
at construction sites to reduce erosion and improve settling of suspended sediment. 
PAM increases the soil’s available pore volume, thus increasing infiltration and reducing 
the quantity of stormwater runoff that can cause erosion.  Suspended sediments from 
PAM treated soils exhibit increased flocculation over untreated soils.  The increased 
flocculation aids in their deposition, thus reducing stormwater runoff turbidity and 
improving water quality. The appropriate applications are defined by the length of the 
slope, the type of soil and the length of time that erosion protection is desired. 

• Use for temporary erosion control for single storm event when construction 
activities will resume when weather permits 

• Works best on the cohesive soils found in the upland areas of Orange County 

• Slopes of less than 5% 

• Length of slope less than 150 feet. 
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Limitations 
• PAM shall not be directly applied to water or allowed to enter a water body. 

• Do not use PAM on a slope that flows into a water body without passing 
through a sediment trap or sediment basin. 

• PAM will work when applied to saturated soil but is not as effective as 
applications to dry or damp soil. 

• A sampling and analysis plan must be incorporated into the SWPPP as PAM 
may be considered to be a source of non-visible pollutants. 

 

Material Selection 
 

• On slopes greater than 5% only high molecular weight PAM should be used. 

• On slopes of less than 5% either low or high molecular weight PAM is 
appropriate. 

• Some PAMs are more toxic and carcinogenic than others.  Only the most 
environmentally safe PAM products should be used. 

• The specific PAM copolymer formulation must be anionic.  Cationic PAM 
shall not be used in any application because of known aquatic toxicity 
problems.  Only the highest drinking water grade PAM, certified for 
compliance with ANSI/NSF Standard 60 for drinking water treatment, will be 
used for soil applications. 

• PAM designated for erosion and sediment control should be “water soluble” or 
“linear” or “non-cross linked”. 

• High molecular weight PAM performs slightly better for erosion control. 

 

Application 
PAM may be applied in dissolved form with water, or it may be applied in dry, 
granular, or powered form.  The preferred application method is the dissolved form. 

PAM is to be applied at a rate of 20 pounds of PAM per 2000 gallons water per 1 acre of 
bare soil.  Table 10 can be used to determine the PAM and water application rate for a 
disturbed soil area.   

0038601



Table 10 PAM and Water Application Rates 
Disturbed Area 

(acre) PAM (lbs) Water (gallons) 

0.50 10 1000 

1.00 20 2,000 

1.50 30 3,000 

2.00 40 4,000 

2.50 50 5,000 

3.00 60 6,000 

3.50 70 7,000 

4.00 80 8,000 

4.50 90 9,000 

5.00 100 10,000 

 

Inspection and Maintenance  
 

• Inspect area where PAM was applied after each event to determine whether it 
is effective at your site or whether a more robust BMP should be employed, 
such as a wood or paper based hydromulch, bonded fiber matrix, or blankets. 

• PAM must be reapplied on actively worked areas after a 48-hour period if 
PAM is to remain effective. 

• Reapplication is not required unless PAM treated soil is disturbed or unless 
turbidity levels show the need for an additional application. 

• If PAM treated soil is left undisturbed a reapplication may be necessary after 
two months. 

• More PAM applications may be required for steep slopes, silty and clayey soils 
(USDA Classification Type “C” and “D” soils), long grades, and high 
precipitation areas. 

• When PAM is applied first to bare soil and then covered with straw, a 
reapplication may not be necessary for several months. 

• Discharges from PAM treated areas must be monitored for non-visible 
pollutants. 
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Wet Season Site Stabilization (Cohesive Soils) 

Description of Problem 
This situation occurs when an area has been disturbed and no construction activity is 
planned for the duration of the wet season, but these activities will be resumed after an 
extended period of inactivity. An example of this situation includes the construction of 
home pads and associated grading, but where there no home construction is planned in 
the near term.  

Appropriate Applications 
There are a variety of measures that can be implemented to reduce erosion for an entire 
wet season. Research in Orange County has identified hydraulic wood mulch and 
landscape mulch as two lost cost alternatives for both flat and steeply sloped areas with 
cohesive soils. Wood mulching consist of applying a mixture of shredded wood mulch, 
bark or compost to disturbed soils.  The primary function of wood mulching is to reduce 
erosion by protecting bare soil from rainfall impact, increasing infiltration, and reducing 
runoff. 

Hydraulic mulch consists of applying a mixture of shredded wood fiber or a hydraulic 
matrix, and a stabilizing emulsion or tackifier with hydro-mulching equipment, which 
temporarily protects exposed soil from erosion by raindrop impact or wind. Hydraulic 
mulch is suitable for soil disturbed areas requiring temporary protection until 
permanent stabilization is established, and disturbed areas that will be re-disturbed 
following an extended period of inactivity. 

Limitations 
Wood fiber hydraulic mulches are generally short lived and need 24 hours to dry before 
rainfall occurs to be effective.  May require a second application in order to remain 
effective during a wetter than normal year. 

Wood mulch may introduce unwanted species and is not suitable for areas exposed to 
concentrated flows since it will float away. In addition, it may need to be removed prior 
to further earthwork. 

Material Selection 
Hydraulic matrices include a mixture of wood fiber and acrylic polymer or other 
tackifier as binder.  Apply as a liquid slurry using a hydraulic application machine (i.e., 
hydro seeder) at the following minimum rates, or as specified by the manufacturer to 
achieve complete coverage of the target area: 2,000 to 4,000 lb/acre wood fiber mulch, 
and 5 to 10% (by weight) of tackifier (acrylic copolymer, guar, psyllium, etc.) 

There are many types of mulches.  Selection of the appropriate type of mulch should be 
based on the type of application, site conditions, and compatibility with planned or 
future uses. 
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Installation 
 
Hydraulic Mulches 
 

• Prior to application, roughen embankment and fill areas by rolling with a 
crimping or punching type roller or by track walking.  Track walking shall only 
be used where other methods are impractical. 

• To be effective, hydraulic matrices require 24 hours to dry before rainfall 
occurs. 

• Avoid mulch over spray onto roads, sidewalks, drainage channels, existing 
vegetation, etc. 

• Paper based hydraulic mulches alone shall not be used for erosion control. 

Wood Mulch 

Prior to application, after existing vegetation has been removed, roughen embankment 
and fill areas by rolling with a device such as a punching type roller or by track walking.  
The construction application procedures for mulches vary significantly depending upon 
the type of mulching method specified.  Two methods are highlighted here: 

• Green Material:  This type of mulch is produced by the recycling of vegetation 
trimmings such as grass, shredded shrubs, and trees.  Methods of application are 
generally by hand although pneumatic methods are available. 

- Green material can be used as a temporary ground cover with or without 
seeding. 

- The green material should be evenly distributed on site to a depth of not more 
than 2 in. 

• Shredded Wood:  Suitable for ground cover in ornamental or revegetated plantings. 

- Shredded wood/bark is conditionally suitable.  See note under limitations. 

- Distribute by hand or use pneumatic methods. 

- Evenly distribute the mulch across the soil surface to a depth of 2 to 3 in. 

• Avoid mulch placement onto roads, sidewalks, drainage channels, existing 
vegetation, etc. 

Inspection and Maintenance 
 

• Inspect BMPs prior to forecast rain, daily during extended rain events, after 
rain events, weekly during the rainy season, and at two-week intervals during 
the non-rainy season. 
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• Areas where erosion is evident shall be repaired and BMPs re-applied as soon 
as possible.  Care should be exercised to minimize the damage to protected 
areas while making repairs, as any area damaged will require re-application of 
BMPs. 

• Maintain an unbroken, temporary mulched ground cover throughout the 
period of construction when the soils are not being reworked. 

• Regardless of the mulching technique selected, the key consideration in 
inspection and maintenance is that the mulch needs to last long enough to 
achieve erosion control objectives.  If the mulch is applied as a stand alone 
erosion control method over disturbed areas (without seed), it should last the 
length of time the site will remain barren or until final re-grading and 
revegetation. 

• Where vegetation is not the ultimate cover, such as ornamental and landscape 
applications of bark or wood chips, inspection and maintenance should focus 
on longevity and integrity of the mulch. 

• Reapply mulch when bare earth becomes visible. 
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Wet Season Site Stabilization (Non-Cohesive Soils) 

Description of Problem 
This situation occurs when an area with non-cohesive soils has been disturbed and no 
construction activity is planned for the duration of the wet season, but these activities 
will be resumed after an extended period of inactivity. An example of this situation 
includes the construction of home pads and associated grading, but where there no home 
construction is planned in the near term. Areas where the soils are not cohesive, such as 
some areas adjacent to SR 73, will need more robust measures, especially in areas with 
slopes greater than 5%. These measures include bonded fiber matrices, geotextiles and 
mats. 

Appropriate Applications 
 
Bonded fiber matrix (BFM) is a hydraulically applied system of fibers and adhesives that 
upon drying forms an erosion resistant blanket that promotes vegetation, and prevents 
soil erosion.  BFMs are typically applied at rates from 3,000 lb/acre to 4,000 lb/acre 
based on the manufacturer’s recommendation.  A biodegradable BFM is composed of 
materials that are 100% biodegradable.  The binder in the BFM should also be 
biodegradable and should not dissolve or disperse upon re-wetting.  Typically, 
biodegradable BFMs should not be applied immediately before, during or immediately 
after rainfall if the soil is saturated.  Depending on the product, BFMs typically require 
12 to 24 hours to dry and become effective. 

Geotextiles and mats are commonly applied on short, steep slopes where erosion hazard 
is high and vegetation will be slow to establish.  Mattings are also used on stream banks 
where moving water at velocities between 3 ft/s and 6 ft/s are likely to wash out new 
vegetation, and in areas where the soil surface is disturbed and where existing 
vegetation has been removed.  Matting may also be used when seeding cannot occur 
(e.g., late season construction and/or the arrival of an early rain season).  Erosion control 
matting should be considered when the soils are fine grained and potentially erosive.  
These measures should be considered in the following situations. 

• Steep slopes, generally steeper than 3:1 (H:V) 

• Slopes where the erosion potential is high 

• Slopes and disturbed soils where mulch must be anchored 

• Disturbed areas where plants are slow to develop 

• Stockpiles 

• Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESAs) 
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Limitations 
Bonded Fiber Matrix 
 
Bonded fiber matrixes are one of the most effective erosion control measures. The main 
limitation to the use of BFM is their cost, which can exceed $6,000 per acre.  
 
Geotextiles and Mats 
 

• Properly installed mattings provide excellent erosion control but do so at 
relatively high cost.  This high cost typically limits the use of mattings to areas 
of concentrated channel flow and steep slopes. 

• Installation is critical and requires experienced contractors.  The contractor 
should install the matting material in such a manner that continuous contact 
between the material and the soil occurs.  

• Geotextiles and Mats may delay seed germination, due to reduction in soil 
temperature. 

• Blankets and mats are generally not suitable for excessively rocky sites or areas 
where the final vegetation will be mowed (since staples and netting can catch 
in mowers). 

• Blankets and mats must be removed and disposed of prior to application of 
permanent soil stabilization measures. 

• Geotextiles and mats have maximum flow rate limitations; consult the 
manufacturer for proper selection. 

• Not suitable for areas that have heavy foot traffic (tripping hazard) – e.g., pad 
areas around buildings under construction. 

Material Selection 
 
Geotextiles 

• Material should be a woven polypropylene fabric with minimum thickness of 
0.06 in., minimum width of 12 ft and should have minimum tensile strength of 
150 lbs (warp), 80 lbs (fill) in conformance with the requirements in ASTM 
Designation: D 4632.  The permittivity of the fabric should be approximately 
0.07 sec–1 in conformance with the requirements in ASTM Designation: D4491.  
The fabric should have an ultraviolet (UV) stability of 70 percent in 
conformance with the requirements in ASTM designation: D4355.  Geotextile 
blankets must be secured in place with wire staples or sandbags and by keying 
into tops of slopes to prevent infiltration of surface waters under geotextile.  
Staples should be made of minimum 11 gauge steel wire and should be U-
shaped with 8 in. legs and 2 in. crown. 

• Geotextiles may be reused if they are suitable for the use intended. 
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Erosion Control Blankets/Mats 
• Biodegradable rolled erosion control products (RECPs) are typically composed of 

jute fibers, curled wood fibers, straw, coconut fiber, or a combination of these 
materials.  In order for an RECP to be considered 100% biodegradable, the netting, 
sewing or adhesive system that holds the biodegradable mulch fibers together must 
also be biodegradable. 

- Jute is a natural fiber that is made into a yarn that is loosely woven into a 
biodegradable mesh.  It is designed to be used in conjunction with vegetation 
and has longevity of approximately one year.  The material is supplied in rolled 
strips, which should be secured to the soil with U-shaped staples or stakes in 
accordance with manufacturers’ recommendations. 

- Excelsior (curled wood fiber) blanket material should consist of machine 
produced mats of curled wood excelsior with 80 percent of the fiber 6 in. or 
longer.  The excelsior blanket should be of consistent thickness.  The wood fiber 
must be evenly distributed over the entire area of the blanket.  The top surface of 
the blanket should be covered with a photodegradable extruded plastic mesh.  
The blanket should be smolder resistant without the use of chemical additives 
and should be non-toxic and non-injurious to plant and animal life.  Excelsior 
blankets should be furnished in rolled strips, a minimum of 48 in. wide, and 
should have an average weight of 0.8 lb/yd2, ±10 percent, at the time of 
manufacture.  Excelsior blankets must be secured in place with wire staples.  
Staples should be made of minimum 11 gauge steel wire and should be U-
shaped with 8 in. legs and 2 in. crown. 

- Straw blanket should be machine produced mats of straw with a lightweight 
biodegradable netting top layer.  The straw should be attached to the netting 
with biodegradable thread or glue strips.  The straw blanket should be of 
consistent thickness.  The straw should be evenly distributed over the entire area 
of the blanket.  Straw blanket should be furnished in rolled strips a minimum of 
6.5 ft wide, a minimum of 80 ft long and a minimum of 0.5 lb/yd2.  Straw 
blankets must be secured in place with wire staples.  Staples should be made of 
minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in. 
crown. 

- Wood fiber blanket is composed of biodegradable fiber mulch with extruded 
plastic netting held together with adhesives.  The material is designed to enhance 
re-vegetation.  The material is furnished in rolled strips, which must be secured 
to the ground with U-shaped staples or stakes in accordance with manufacturers’ 
recommendations. 

- Coconut fiber blanket should be a machine produced mat of 100 percent 
coconut fiber with biodegradable netting on the top and bottom.  The coconut 
fiber should be attached to the netting with biodegradable thread or glue strips.  
The coconut fiber blanket should be of consistent thickness.  The coconut fiber 
should be evenly distributed over the entire area of the blanket.  Coconut fiber 
blanket should be furnished in rolled strips with a minimum of 6.5 ft wide, a 
minimum of 80 ft. long and a minimum of 0.5 lb/yd2.  Coconut fiber blankets 
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must be secured in place with wire staples.  Staples should be made of minimum 
11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in. crown. 

- Coconut fiber mesh is a thin permeable membrane made from coconut or corn 
fiber that is spun into a yarn and woven into a biodegradable mat.  It is designed 
to be used in conjunction with vegetation and typically has longevity of several 
years.  The material is supplied in rolled strips, which must be secured to the soil 
with U-shaped staples or stakes in accordance with manufacturers’ 
recommendations. 

- Straw coconut fiber blanket should be machine produced mats of 70 percent 
straw and 30 percent coconut fiber with a biodegradable netting top layer and a 
biodegradable bottom net.  The straw and coconut fiber should be attached to the 
netting with biodegradable thread or glue strips.  The straw coconut fiber blanket 
should be of consistent thickness.  The straw and coconut fiber should be evenly 
distributed over the entire area of the blanket.  Straw coconut fiber blanket 
should be furnished in rolled strips a minimum of 6.5 ft wide, a minimum of 80 ft 
long and a minimum of 0.5 lb/yd2.  Straw coconut fiber blankets must be secured 
in place with wire staples.  Staples should be made of minimum 11 gauge steel 
wire and should be U-shaped with 8 in. legs and 2 in. crown. 

Installation 
Bonded Fiber Matrix 
 

• Prior to application, roughen embankment and fill areas by rolling with a 
crimping or punching type roller or by track walking.  Track walking shall only 
be used where other methods are impractical. 

• To be effective, hydraulic matrices require 24 hours to dry before rainfall 
occurs. 

• Avoid mulch over spray onto roads, sidewalks, drainage channels, existing 
vegetation, etc. 

 
Geotextiles and Mats 
 
Site Preparation 
 Proper site preparation is essential to ensure complete contact of the blanket or 

matting with the soil. 

 Grade and shape the area of installation. 

 Remove all rocks, clods, vegetation or other obstructions so that the installed 
blankets or mats will have complete, direct contact with the soil. 

 Prepare seedbed by loosening 2 to 3 in. of topsoil. 
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Seeding 
Seed the area before blanket installation for erosion control and revegetation.  Seeding 
after mat installation is often specified for turf reinforcement application.  When seeding 
prior to blanket installation, all check slots and other areas disturbed during installation 
must be re-seeded.  Where soil filling is specified, seed the matting and the entire 
disturbed area after installation and prior to filling the mat with soil. 

Fertilize and seed in accordance with seeding specifications or other types of 
landscaping plans.  When using jute matting on a seeded area, apply approximately half 
the seed before laying the mat and the remainder after laying the mat.  The protective 
matting can be laid over areas where grass has been planted and the seedlings have 
emerged.  Where vines or other ground covers are to be planted, lay the protective 
matting first and then plant through matting according to design of planting. 

Laying and Securing Matting 
• Before laying the matting, the friable seedbed is made free from clods, rocks, and 

roots.  The surface should be compacted and finished according to the requirements 
of the manufacturer’s recommendations. 

• Mechanical or manual lay down equipment should be capable of handling full rolls 
of fabric and laying the fabric smoothly without wrinkles or folds.  The equipment 
should meet the fabric manufacturer’s recommendations or equivalent standards. 

Anchoring 
• U-shaped wire staples, metal geotextile stake pins, or triangular wooden stakes can 

be used to anchor mats and blankets to the ground surface. 

• Wire staples should be made of minimum 11 gauge steel wire and should be U-
shaped with 8 in. legs and 2 in. crown. 

• Metal stake pins should be 0.188 in. diameter steel with a 1.5 in. steel washer at the 
head of the pin, and 8 in. in length. 

• Wire staples and metal stakes should be driven flush to the soil surface. 

Installation on Slopes 
Installation should be in accordance with the manufacturer's recommendations.  In 
general, these will be as follows: 

• Begin at the top of the slope and anchor the blanket in a 6 in. deep by 6 in. wide 
trench.  Backfill trench and tamp earth firmly. 

• Unroll blanket down slope in the direction of water flow. 

• Overlap the edges of adjacent parallel rolls 2 to 3 in. and staple every 3 ft. 

• When blankets must be spliced, place blankets end over end (shingle style) with 6 in. 
overlap.  Staple through overlapped area, approximately 12 in. apart. 

• Lay blankets loosely and maintain direct contact with the soil.  Do not stretch. 
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• Staple blankets sufficiently to anchor blanket and maintain contact with the soil.  
Staples should be placed down the center and staggered with the staples placed along 
the edges.  Steep slopes, 1:1 (H:V) to 2:1 (H:V), require a minimum of 2 staples/yd2.  
Moderate slopes, 2:1 (H:V) to 3:1 (H:V), require a minimum of 1 ½ staples/yd2. 

Inspection and Maintenance 
 
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain 

events, weekly during the rainy season, and at two-week intervals during the non-
rainy season. 

• Inspect BMPs subject to non-stormwater discharges daily while non-stormwater 
discharges occur. 

• Areas where erosion is evident shall be repaired and BMPs reapplied as soon as 
possible.  Care should be exercised to minimize the damage to protected areas while 
making repairs, as any area damaged will require reapplication of BMPs. 

• If washout or breakage occurs, re-install the material after repairing the damage to 
the slope. 

Geotextiles and Mats 

• Make sure matting is uniformly in contact with the soil. 

• Check that all the lap joints are secure. 

• Check that staples are flush with the ground. 

• Check that disturbed areas are seeded. 
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Permanent Stabilization 
 

Description of Problem 
This fact sheet describes measures to achieve final stabilization on a site, once land 
disturbing activities have been completed. This is normally achieved through 
establishment of vegetation on areas where bare soils are present. Many construction 
projects operate under the Construction General Permit, so they must achieve a 
vegetation coverage equal to at least 70% of the predevelopment level in order to submit 
a Notice of Termination. 
 

Appropriate Applications 
 
Installation of sod is one method of final stabilization that is appropriate for disturbed 
areas which require immediate vegetative covers, or where sodding is preferred to other 
means of grass establishment. Locations particularly suited to stabilization with sod are 
waterways carrying intermittent flow, areas around drop inlets or in grassed swales, 
and residential or commercial lawns where quick use or aesthetics are factors. 

 
The advantages of properly installed sod include: 
 

• Immediate erosion control. 
• An instant green surface with no dust or mud. 
• Nearly year-round establishment capability. 
• Less chance of failure than seed. 
• Freedom from weeds. 
• Quick use of the sodded surface. 
• The option of buying a quality-controlled product with predictable results. 

 
It is initially more costly to install sod than to seed. However, this cost is justified in 
places where sod can perform better than seed in controlling erosion. In swales and 
waterways where concentrated flow will occur, properly pegged sod is preferable to 
seed because there is no lag time between installation and the time when the channel is 
protected by vegetation. Drop inlets, which will be placed in grassed areas, can be kept 
free of sediment, and the grade immediately around the inlet can be maintained, by 
framing the inlet with sod strips. 
 
Sod can be laid during times of the year when seeded grass may fail, so long as there is 
adequate water available for irrigation in the early weeks. Ground preparation and 
proper maintenance are as important with sod as with seed. Sod is composed of living 
plants and those plants must receive adequate care in order to provide vegetative 
stabilization on a disturbed area. 
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In areas that are not landscaped, vegetation is commonly established through 
hydroseeding. This includes the use of a hydraulic mulch, such as a bonded fiber matrix 
or wood based mulch, or geotextiles on slopes greater than about 3:1 to hold the soil in 
place until the vegetation becomes established. Vegetation establishment occurs more 
rapidly when the site is irrigated. 

Limitations 
The main limitation to the use of sod is its relatively high cost and the need for perpetual 
irrigation to support this type of vegetation. The main limitation to hydroseeding is the 
length to time necessary for vegetation establishment. In addition, hydroseeding may be 
used alone only when there is sufficient time in the season to ensure adequate 
vegetation establishment and coverage to provide adequate erosion control.  Otherwise, 
hydroseeding must be used in conjunction with mulching (i.e., straw mulch). 

Material Selection 
 
Sod Selection 

• Sod should be machine cut at a uniform soil thickness of ¾ inch (± ¼ inch) 
at the time of cutting. This thickness should exclude shoot growth and 
thatch.  

• Pieces of sod should be cut to the supplier’s standard width and length, 
with a maximum allowable deviation in any dimension of 5%. Torn or 
uneven pads should not be acceptable.  

• Standard size sections of sod should be strong enough to support their 
own weight and retain their size and shape when suspended from a firm 
grasp on one end of the section.  

• Sod should be harvested, delivered, and installed within a period of 36 
hours. 

 
Hydroseeding 

The local office of the U.S.D.A. Natural Resources Conservation Service (NRCS) is an 
excellent source of information on appropriate seed mixes. All seeds shall be in 
conformance with the California State Seed Law of the Department of Agriculture.  Each 
seed bag shall be delivered to the site sealed and clearly marked as to species, purity, 
percent germination, dealer's guarantee, and dates of test.  The container shall be labeled 
to clearly reflect the amount of Pure Live Seed (PLS) contained.   

Installation 
 
Sod Installation 

0038613



• Prior to soil preparation, areas to be sodded should be brought to final grade 
in accordance with the approved plan. 

• The surface should be cleared of all trash, debris and of all roots, brush, wire, 
grade stakes and other objects that would interfere with planting, fertilizing 
or maintenance operations. 

• Fertilize according to soil tests. Fertilizer needs can be determined by a soil 
testing laboratory or regional recommendations can be made by county 
agricultural extension agents. Fertilizer should be worked into the soil to a 
depth of 3 inches with a disc, springtooth harrow or other suitable 
equipment. On sloping land, the final harrowing or discing operation should 
be on the contour. 

• Sod should not be cut or laid in excessively wet or dry weather. Sod also 
should not be laid on soil surfaces that are frozen.  

• During periods of high temperature, the soil should be lightly irrigated 
immediately prior to laying the sod, to cool the soil and reduce root burning 
and dieback.  

• The first row of sod should be laid in a straight line with subsequent rows 
placed parallel to and butting tightly against each other. Lateral joints should 
be staggered to promote more uniform growth and strength. Care should be 
exercised to ensure that sod is not stretched or overlapped and that all joints 
are butted tight in order to prevent voids which would cause drying of the 
roots.  

• On slopes 3:1 or greater, or wherever erosion may be a problem, sod should 
be laid with staggered joints and secured by stapling or other approved 
methods. Sod should be installed with the length perpendicular to the slope 
(on the contour). 

• As sodding of clearly defined areas is completed, sod should be rolled or 
tamped to provide firm contact between roots and soil.  

• After rolling, sod should be irrigated to a depth sufficient that the underside 
of the sod pad and the soil 4 inches below the sod is thoroughly wet.  

• Until such time a good root system becomes developed, in the absence of 
adequate rainfall, watering should be performed as often as necessary to 
maintain moist soil to a depth of at least 4 inches.  
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• The first mowing should not be attempted until the sod is firmly rooted, 
usually 2-3 weeks. Not more than one third of the grass leaf should be 
removed at any one cutting. 

 
Hydroseeding 
 
The following steps shall be followed for implementation: 

• Hydroseeding can be accomplished using a multiple step or one step process.  The 
multiple step process ensures maximum direct contact of the seeds to soil.  When the 
one step process is used to apply the mixture of fiber, seed, etc., the seed rate shall be 
increased to compensate for all seeds not having direct contact with the soil. 

• Prior to application, roughen the area to be seeded with the furrows trending along 
the contours. 

• Apply a straw mulch to keep seeds in place and to moderate soil moisture and 
temperature until the seeds germinate and grow. 

• Commercial fertilizer shall conform to the requirements of the California Food and 
Agricultural Code.  Fertilizer shall be pelleted or granular form. 

• Follow up applications shall be made as needed to cover weak spots and to maintain 
adequate soil protection. 

• Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc. 

• All legume seed shall be pellet inoculated.  Inoculant sources shall be species specific 
and shall be applied at a rate of 2 lb of inoculant per 100 lb seed. 

 

Inspection and Maintenance 
 
Sod Maintenance 

• Vegetation will normally require at least weekly irrigation to become 
established except in the wet season. 

• Sod should be inspected weekly and after each rain event to locate and 
repair any damage. 

• Damage from storms or normal construction activities such as tire ruts or 
disturbance of swale stabilization should be repaired as soon as practical.  
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C-4.0 LEGAL AUTHORITY  
 
C-4.1 Introduction 
 
The ability of the Permittees to comply with the requirements of the Third Term Permits 
is contingent upon the establishment, by each Permittee, of adequate legal authority to 
support control program implementation.  DAMP Section 4.0 discusses the status of the 
Permittee’s legal authority which is based upon a 1993 Model Water Quality Ordinance 
that was used by the Permittees as the basis of their local ordinances that were adopted 
by 1997.   
 
C- 4.2 Accomplishments 
 
With the adoption of the Third Term Permits in early 2002, the Permittees reviewed and 
verified the adequacy of their legal authority as the legal basis for the activities required 
for Third Term Permit compliance, primarily DAMP Sections 7.0, 8.0, 9.0, and 10.0.  
Following this initial review and verification, the responsibility for maintaining the 
efficacy of this key program element has rested with the Legal and Regulatory Task 
Force (see Section C-2.3.2).   During the reporting period, this Task Force focused on: 
 

• Perpetuation of BMP upkeep and maintenance in Water Quality Management 
Plans (WQMPs) for New Development/Significant Redevelopment, and 

• Permit renewal in the San Diego Region 
 
C-4.2.1  BMP Upkeep and Maintenance 
 
In June 2007, the Task Force completed the guidance document – Regulating Maintenance 
of Post-Construction BMPs Strategies and Recommendations for Enforcement to highlight 
specific legal mechanisms for ensuring long term maintenance of post-construction 
BMPs (see 2003 DAMP, p. 7-II-41.). The memorandum presents options centered on a 
site specific agreement between the Permittee and the project applicant/landowner, or a 
similar mechanism such as a conditional use permit, that describes the structural and 
non-structural BMPs that have been incorporated into a new development or significant 
redevelopment project and the post-construction obligations of the landowner and its 
successors in interest for maintenance of the BMPs described.  The candidate 
mechanisms include (1) a Covenant and Agreement for properties that will not be 
subdivided; (2) model text to be included in the Covenants Conditions and Restrictions 
(CC&Rs) to be recorded by the applicant/landowner for a subdivision project (see 
Attachment 2); (3) a Declaration of Restrictions for projects that will be subdivided, but 
which will not otherwise have recorded CC&Rs; or (4) a conditional use permit or other 
entitlement permit setting forth the BMP maintenance requirements in its conditions of 
use.  
 
4.3   Assessment 
 
The program effectiveness assessment outcome level for the DAMP Section 4.0 is 
presented in Table C-4.1.  Beyond confirming compliance with the Permits, the 
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Permittees’ legal authority can also be assessed in the context of the sections of the 
DAMP that it primarily supports. 
 
C-4.3.1  Legal Authority to Implement Existing Development and ID/IC Programs 
 
A key test of the Permittees’ legal authority occurred in 2005-06 when a required site 
clean-up predicated on the authority of a jurisdiction’s water quality ordinance was 
formerly challenged under the ordinance’s appeal provisions.  The jurisdiction prevailed 
in the third party adjudicated appeal hearing and again at a subsequent trial in an action 
brought by the Orange County District Attorney.  These results, in addition to the 
numerous successful administrative actions and citations detailed in Sections 8.0, 9.0 
and 10.0 of this report, validate the robustness of the Permittees’ legal basis for 
implementing DAMP Sections 9.0 and 10.0. 
 
C-4.3.2  Legal Authority to Implement New Development Program 
 
The New Development/Significant Redevelopment component of the Program ends 
with permit close-out and the BMPs implemented in conformance with DAMP 
Section 7.0 transition to the Existing Development component.  Section C-7.3.1 of the 
2005-06 Unified Annual Report, noted the Permittees’ intention to identify approaches 
for better ensuring the perpetuation of approved WQMPs by property owners. The 
completion of Regulating Maintenance of Post-Construction BMPs Strategies and 
Recommendations for Enforcement fulfills this commitment.  However, since it was 
completed at the end of the reporting period, the implementation of the options 
presented in this document will be assessed in next year’s report.   
 
C-4.4 Summary 
 
The Permittees validated the legal basis for implementing the DAMP in early 2002 and 
over the period of the Third Term Permits have continued to review aspects of this legal 
authority under the aegis of the Legal and Regulatory Task Force.  This review and the 
formal legal challenge to this authority discussed above have served to affirm the 
fundamental robustness of the Permittees’ water quality ordinances.  During the 
reporting period the efforts of the Task Force have focused primarily on identifying 
implementable legal mechanisms for ensuring the perpetuation of WQMP obligations 
across successive property ownerships.  An assessment of the approaches arising from 
this effort will be presented in next year’s report.
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Effectiveness Assessment Outcome Levels 

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 
Legal Authority 

Implement 
Program 

Increase 
Awareness 

Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

Water Quality Ordinance 
 Adopt and 
Maintain 

Adequate Legal 
Authority 

     

Training 
 Track 

number/type of 
training sessions 

P Surveys show 
improved 

knowledge 
    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 

Table C-4.1:  Current and Potential Outcome Levels (Legal Authority)  
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C-5.0  MUNICIPAL ACTIVITIES  
 
C-5.1 Introduction 
 
The Permittees own and operate facilities and build and maintain much of the 
transportation, drainage and recreational infrastructure of the urban environment.  The 
primary purpose of DAMP Section 5.0 is to ensure that, through a systematic process of 
evaluation, BMPs are incorporated into these activities.  DAMP Section 5.0 also requires 
a commitment to implement Integrated Pest Management (IPM) approaches.  In 
addition, DAMP Appendix C requires performance reporting related to a number of 
Baseline BMPs that have been recognized, since the inception of the Program, as 
significant contributors to pollutant load reduction. 
 
C-5.2 Accomplishments 
 
C-5.2.1   Model Municipal Activities Program  
 
The Model Municipal Activities Program was developed and implemented in 2002-03 
and replaced the environmental performance reporting program of the Second Term 
Permits.  It establishes a framework for conducting a systematic program of evaluation 
and BMP implementation targeting fixed facilities, field programs and drainage 
facilities.  The Model Municipal Activities Program requires the Permittees to: 
 

• Compile facility and program inventories: 
 

1,654 facilities have been reported as inventoried (Compared to 1,711 facilities in 
2005-06 and 1,633 facilities in the 2004-05 reporting period) and are subject to the 
program (Table C-5.1 and Figure C-5.1).  

 
• Prioritize facilities and programs based upon water quality threat and receiving 

water sensitivity: 
 

There are a reported 423 high priority, 151 medium priority, and 1,080 low 
priority municipal facilities (Compared to 473 high priority, 143 medium 
priority, and 1,099 low priority in 2005-06 and 401 high priority, 126 medium 
priority, and 1,106 low priority municipal facilities in the 2004-05 reporting 
period) (Table C-5.1 and Figure C-5.1). 
 

• Establish model maintenance procedures: 
 

Sets of BMP factsheets have been produced for Fixed Facilities (13 factsheets), 
Field Programs (7 fact sheets) and Drainage Facilities (1 fact sheet).   
 
No additional factsheets were prepared during the reporting period (Fact Sheet 
IC24: Wastewater Disposal Guidelines was produced under the aegis of the 
Wastewater Disposal Ad Hoc Group in 2005-06).  
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• Conduct inspections: 
 

Standard general and activity specific inspection forms have been developed for 
Fixed Facilities, Field Programs and Drainage Facilities.  By the end of the 
reporting period, 1938 (Compared to 2,059 in 2005-06 and 2,326 in 2004-05) 
municipal facilities were reported as having been inspected for stormwater 
issues (Table C-5.2 and Figure C-5.2). 

 
• Implement BMPs: 
 

At the end of the 2006-07 reporting period, 1,018 (Compared to 1,125 in 2005-06 
and 1,299 in 2004-05) municipal facilities were determined to have full BMP 
implementation (Table C-5.2 and Figure C-5.2).  

 
• Undertake training: 

 
Three training modules have been developed, specifically, Municipal Activities 
program Training, Fixed Facility Model Maintenance Procedure Training and 
Field Program Model Maintenance Procedure Training and are available for use 
by the Permittees. 

  
C-5.2.2   Integrated Pest Management, Pesticides and Fertilizer  
 
DAMP Section 5.0 advocates for pest management using an integrated system of tactics 
that include biological, mechanical, physical, cultural, and chemical control.  This 
system, known as IPM, relies on careful monitoring of the plants to identify when 
control actions should be taken.  The choice to utilize pesticides should only be made 
after other control actions have been considered.  If pesticides are applied, the one least 
disruptive to the environment is considered first.  IPM stresses that pesticide use is only 
one method of controlling pest populations, and the IPM system includes details on the 
implementation of a scouting program to track pest populations, determination of 
tolerance thresholds, and methods of controlling pest populations once the threshold 
has been reached.   
 
During the First Term Permit period, a model plan, entitled "Management Guidelines 
for use of Fertilizers and Pesticides," was developed to provide guidelines for 
application methods for fertilizers and pesticides, surface runoff minimization, accident 
mitigation and IPM.  The Permittees subsequently implemented this model plan during 
the First and Second Term Permit periods. 
 
The guideline document was reviewed and updated following the Third Term Permits 
to reflect an increased focus on IPM practices.  The objectives of the updated guidelines, 
entitled “Management Guidelines for Integrated Pest Management, Pesticides, and 
Fertilizers” (DAMP Section 5.0) are to provide the Permittees with:  
 

• A program framework for reducing the adverse impacts that municipal activities 
may have on water quality;  
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• An iterative process by which they can effectively monitor and respond to 
problems as they are discovered;  

• Methodologies to meet Third Term Permit requirements; 
• A process by which they can effectively re-evaluate their approach to using 

fertilizers and pesticides as needed and begin to move toward reducing their 
dependence on them by developing a comprehensive Integrated Pest 
Management Program; 

• A program framework for reducing the adverse impacts that the use of fertilizers 
and pesticides may have on water quality; and 

• General guidelines that can be used in conjunction with the Landscape Model 
Maintenance Procedures (Municipal Activities Program Manual) in order to minimize 
the potential threat to human health and environmental resources. 

 
The guidelines highlight the implementation of an IPM program and stresses that 
pesticide use is only one method of controlling pest populations.  The guidelines include 
details on the implementation of a scouting program to track pest populations, 
determination of tolerance thresholds, and methods of controlling pest populations once 
the threshold has been reached.   
 
All IPM, pesticide, and fertilizer data is included in the Permittees PEA’s.  The data 
includes: 
 

• Fertilizer analysis by brand name; 
• Fertilizer analysis by amount applied; 
• Pesticide analysis by brand name; 
• Pesticide analysis by amount applied; and 
• Pesticide management survey.  

 
During the previous reporting periods, the Permittees completed an extensive program 
evaluation assessment in order to assess the extent of the implementation of the 
guidelines.  The program evaluation provides a method to track changes in management 
practices by the Permittees and the effects of these changes on overall fertilizer and 
pesticide use and is revised every year in order to improve the accuracy of the 
information collected. 
 
C-5.2.2.1  Fertilizer Management 
 
Maintaining the health and color of turfgrass is the main reason for the application of 
fertilizers by Permittees.  Much fewer fertilizer applications are made to landscape trees, 
shrubs, groundcovers, and vines in order to maintain their health and color.  During 
2006-07, thirty-four Permittees reported the use of approximately 360,982 pounds of 
nitrogen and 97,799 pounds of phosphorus were applied to 7,933 acres of public land (45 
lbs/acre of nitrogen and 12 lbs/acre of phosphorus) (Tables C-5.3, C-5.4 and Figures C-
5.3 and C-5.4).  Although the total pounds of nitrogen applied have increased since the 
2004-05 reporting year, the pounds applied per acre have remained constant at 
approximately 45 lbs/acre.  The amount of phosphorus applied per acre has also 
remained constant at 12 lbs/acre over the last three reporting periods.   
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Slow release fertilizer use (85%) remained relatively unchanged from the previous 
reporting period (89%).  Although slow release fertilizers are generally more expensive, 
Permittees continue to recognize the importance of their use in minimizing the potential 
runoff of nutrients from landscapes.  
 
Seventeen percent of the Permittees reported having only city personnel performing the 
actual application of fertilizers.  The majority of Permittees utilize either city and 
contractor personnel (44%) or contractor personnel alone (38%) to apply fertilizers.  
Although most fertilizer applications are done in conjunction with a contractor, 
50%percent of the Permittees rely on city personnel alone to determine when fertilizer 
applications will be made to public landscapes.  Only 12% rely on the contractor alone to 
determine fertilizer timing, allowing them to maintain a level of oversight and reduce 
unnecessary fertilizer applications.           
 
Sixty-eight percent (68%) of the Permittees conducted soil analyses on a routine basis or 
prior to the application of fertilizers to determine baseline nutrient levels.  Using soil 
analyses as a diagnostic tool had increased 13% from 2003-04 and 2004-05 assessment.  
During the last two assessments, however, further increases in adoption have not been 
seen.     
 
The proper application of fertilizer requires that equipment be calibrated on a regular 
basis.  Ninety-four (94%) percent of the Permittees performed some type of calibration to 
insure correct rates of fertilizer application.  This rate continues to remain unchanged 
from previous reporting years.  
 
C-5.2.2.2  Pesticide Management 
 
The Permittees reported that, during 2006-07, pesticides were applied to roughly 10,861 
acres of public lands, approximately the same acreage pesticides were reportedly 
applied to during prior assessment periods (Figure C-5.6). 
 
In previous annual reports, the pounds of active ingredient (AI) were calculated for each 
pesticide and summed for each pesticide class; however, conversion factors were not 
utilized for pesticides containing more than 1 lb of active ingredient per gallon.  The 
result was an underestimate of actual pounds of active ingredient for many of the 
pesticides, especially herbicides.  In the current report, conversion factors have been 
employed to report actual pounds of active ingredient for 2006-07 and all previous 
pesticide use data.  This revised data is presented below: 
 
  2002-03 2003-04 2004-05 2005-06 2006-07 
Herbicides 51,281 45,945 38,056 55,343 88,252 
Insecticides 314 374 321 350 463 
Molluscides 78 82 78 33 133 
Plant Growth Regulators 76 161 679 502 627 
Rodenticides 410 451 204 298 215 
Adjuvants N/A N/A 8 43 398 
Fungicides 855 2,922 1,718 1,006 1,289 

0038622



SECTION C5, MUNICIPAL ACTIVITIES 
 

2006-07 Unified Annual Progress Report                                    November 15, 2007                                         
Program Effectiveness Assessment 
 C-5-5 

  2002-03 2003-04 2004-05 2005-06 2006-07 
Total Lbs. A.I. 53,014 49,935 41,064 57,575 91,377 
Acreage 10,986 10,900 12,230 11,531 10,861 
 
During 2006-07, the total pounds of pesticide active ingredient rose to 91,377 lbs.  The 
increase is a result of the use of weed management chemicals for significant landscape 
improvement projects being conducted by several municipalities.  For example, 
approximately 35,000 pounds of active ingredient can be attributed to the use of several 
thousand gallons of two specific herbicides used by two Permittees.  Removal of these 
applications from the analysis results in approximately 48,000 lbs of active ingredient 
applied across the County, 16% less than the amount applied in 2005-2006.  Significantly 
smaller increases were observed in insecticide, molluscides, plant growth regulators, 
and fungicides.  However, rodenticide use decreased 28% from 298 lbs to 215 pounds in 
2006-07.  The use of least toxic alternative pesticides increased over previous reporting 
years as Permittees have begun to report the use of boric acid ant baits, spinosad, and 
neem oils for controlling ants and sucking insects. 
 
Forty-four percent of the Permittees rely on a contractor to apply insecticides.  The 
percent of Permittees that apply pesticides themselves is 9% or less), indicating that 
Permittees depend on contracted pesticide applicators to apply the majority of pesticides 
in their jurisdiction.         
 
Twenty of the Permittees reported having at least one or more personnel possessing a 
Qualified Applicators License (QAL) or a Pest Control Advisor (PCA) license.  This 
remains unchanged from previous years.  It should be noted that at the minimum, all 
Permittees require either a QAL or equivalent County training for pesticide applicator 
personnel.  All of the Permittees provide training in pesticide safety to personnel 
applying or handling pesticides.  Some of this training is a requirement of maintaining a 
QAL or PCA license. 
 
The calibration of pesticide application equipment is an important routine task 
implemented by 79% of the Permittees (Table C-5.5).  This rate of calibration remains 
relatively unchanged from the previous three reporting years.  All Permittees have an 
accident mitigation plan in place in case of a spill compared to 97% the previous year.  If 
pesticides land off-target, 71% sweep up the material, if possible, to insure that it does 
not enter the storm conveyance system. 
 
C-5.2.2.3  Integrated Pest Management 
 
Sixty-two percent (62%) of the Permittees reported that they operate under a formal 
written IPM policy, a slight increase from the previous year.  In addition, 91% regularly 
monitor for pests and 76% keep records of pest occurrences and the actions that were 
taken to correct the problem.  These percentages represent small decreases from the 
previous reporting year.  
 
An important component of an IPM program is the monitoring and identification of 
pests.  Methods used for monitoring pests include the presence and absence of a 
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particular pest, visual counts, and the symptoms or signs of pest presence.  The most 
common pests that the Permittees monitor for are gophers (91%), broadleaf weeds 
(94%), grasses (91%), and ants (85%).  Permittees also monitor for ground squirrels 
(71%), aphids (74%), whiteflies (65%), psyllids (62%), leaf diseases (76%), and whole 
plant diseases (76%).  Permittees have also increased monitoring of biological control 
activity (53%).  Monitoring biological control activity allows for a decreased use in 
pesticides since satisfactory control may be obtained by natural predators.  
  
The majority of Permittees identified pests using their own knowledge (85%) with the 
assistance of a pest control advisor (85%), utilizing books, magazines, and the internet 
(82%).  UC Cooperative Extension (65%) and the County Agricultural Commissioner’s 
Office (79%) were also utilized to identify pests.     
  
The level of adoption of various alternative pest control methods remained relatively 
unchanged from 2004-05 and 2003-04 reporting period.  Examples of specific alternatives 
to the use of pesticides utilized by Permittees include:  
  

• Mechanical weed removal (hand weeding/hoeing) (94%); 
• Utilizing mulch to suppress weed growth and reduce water loss from the soil 

surface (97%); 
• Adjust the height of mowing equipment (94%); 
• Selection of plants not susceptible to specific insects (79%) and diseases (88%); 
• Maintain proper fertilization levels to reduce disease frequency (76%);   
• Maintenance of the irrigation system to avoid stress and disease promoted by 

over or under watering (85%); 
• Physically remove insects from plants (74%); 
• Improving overall landscape design to control weeds (71%); 
• Improve drainage in areas that remain excessively wet to discourage the 

germination of weeds (82%); and 
• Utilizing biological control (38%). 

 
Ninety-four (94%) percent of the Permittees reported using “caution” pesticides as much 
as possible, up three percent from the previous reporting period.  “Caution” pesticides 
are generally less toxic to mammalian organisms and are being increasing used in IPM 
programs. 
 
C-5.2.2.4  Assistance from the University of California Cooperative Extension Program  
 
In June 2001, the Principal Permittee entered into a five-year agreement with the 
University of California Cooperative Extension program to conduct water quality 
monitoring studies and implement water quality improvement programs in areas where 
the University has special expertise, particularly related to fertilizer and pesticide 
applications.  Much of the work focuses on, but is not restricted to, the impairments to 
the beneficial uses in the Newport Bay watershed that have resulted in the development 
of Total Maximum Daily Loads (TMDLs).  On May 6, 2005, the agreement was revised 
and extended until June 2009. 
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The tasks that were completed during the reporting period include: 
 

• Annual review and update of the fertilizer and pesticide section of the NPDES 
Program Evaluation Assessment; 

• Analysis of the raw data for the fertilizer and pesticide section of the 2006-07 
annual progress report; 

• Delivered new Integrated Pest Management training module (Implementing an 
Integrated Pest Management Program) to stormwater managers on June 21st at 
the South Coast Research and Extension Center (SCREC) in Irvine; 

• Distributed pesticide and fertilizer-related outreach materials developed by 
UCCE to the general public utilizing 250 volunteer Master Gardeners at various 
venues throughout the County such as the Anaheim Home and Garden, Orange 
County Fair, South Coast Plaza Garden Show, the San Juan Capistrano Garden 
Show, and several Earth Day celebrations;   

• Initiated an urban landscape water quality certification program (seven two-hour 
training sessions) for thirty UCCE Master Gardeners in April 2007; 

• Conducted an irrigation and water quality training session for the general public 
on October 20, 2005, at the Huntington Beach Central Public Library; 

• Continued to expand the urban nutrient outreach program originally targeting 
independent gardeners operating in the San Diego Creek/Newport Bay 
Watershed by provided materials to key retail nursery outlets in Orange County; 

• Pilot tested the use of an integrated pest management information kiosk at UCCE 
Master Gardener events as well as the Orange County Fair; 

• Conducted over 15 tours of the demonstration landscapes at the South Coast 
Research and Extension Center designed to provide homeowners, landscape 
professionals, and developers with information on landscape management 
practices to mitigate pesticide runoff; 

• Initiated a research project to monitor water quality in four residential 
neighborhoods with a focus on the detection and mitigation of pesticides and 
nutrients utilized to maintain urban landscapes; 

• Collaborated with the County of Orange Stormwater Program to develop a plan 
for increasing the adoption and documentation of integrated pest management 
practices by Permittees;  

• Provided technical oversight on outreach materials related to areas where UCCE 
has particular expertise, such as fertilizers and pesticides.    

 
C-5.2.3 Baseline BMPs 
 
Performance indicators for certain Baseline BMPs have been tracked since the inception 
of the Model Municipal Activities Program.  These BMPs are street sweeping, solid 
waste collection, catch basin stenciling, drainage facility maintenance, trash & debris 
Control (formerly litter control), household hazardous waste collection, and used oil 
grant participation. 
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• Street Sweeping: 
 
All Permittees maintain street sweeping programs in residential, commercial 
and/or industrial areas.  In 1993 the Permittees compiled information regarding 
their existing street sweeping schedules and practices and have subsequently 
changed elements of their programs such as the types of sweepers purchased, the 
frequency of sweeping, and the use of parking restrictions in order for the street 
sweeping program to aid in water quality improvements. 

 
88,567 tons of material was removed from the streets and gutters during the 
reporting period (compared to 85,514 tons in 2005-06 and 85,516 tons in 2004-05).  
This effort appears to represent a sustained increase in weight of material 
collected compared to 2003-04 and a marked increase in effort in this area of 
infrastructure maintenance in the Third Term Permit cycle (Table C-5.6 and 
Figure C-5.7). 

 
• Solid Waste Collection: 

 
The Permittees have solid waste collection programs for public, residential, 
commercial and industrial areas.   
 
3,319,233 tons of solid waste was collected during 2006-07 (compared to 3,536,117 
tons in 2005-06, 3,959,590 tons in 2004-05, 3,626,987 tons in 2003-04, and 3,640,752 
tons in 2002-03) (Table C-5.7 and Figure C-5.8). 

 
• Catch Basin Stenciling: 

 
An inventory of 40,929 (Compared to 33,397 in 2005-06 and 37,000 in 2004-05) 
stenciled storm drain inlets was noted in the reporting period of which 9,388 
inlets were re-stenciled (Table C-5.8 and Figure C-5.9). 

  
• Drainage Facility Maintenance: 

 
The Permittees inspect the drainage system within their jurisdictions annually 
and clean out accumulated debris on an as needed basis.  Removal of 
accumulated debris and sediment is carried out either manually or by 
mechanical methods using flushing – in emergency situations only – in 
accordance with established maintenance procedures (Model Maintenance 
Procedure DF-1).  By removing this material from the catch basin inlets and 
storm drain system, the Permittees make a significant contribution in preventing 
the passage of these materials in downstream receiving waters.  Twenty three 
(23) Permittees reported inspecting (and cleaning if necessary) 100% or more of 
their catch basin inlet inventories (Figure C-5.10). 
 
36,294 catch basins were cleaned during 2006-07 compared to 33,163 for 2005-06 
(Table C-5.9 and Figure C-5.10). 9,157 tons of debris was reported removed from 
drainage facilities compared to 7,892 tons in 2005-06 and 5,612 in 2004-05.  While 
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the reported activity in 2006-07 represents a third year of further increase, the 
influence of environmental factors such as Santa Ana winds and the severity of 
the wet season cannot be discounted (Table C-5.9 and Figure C-5.11). 

 
• Trash & Debris Control: 
 

Trash and debris control is an important element in the diversion of litter and 
other solid materials from the storm drain system.  Although most Permittees 
historically viewed litter control as a public service program (i.e., preventing 
visual blight, etc.), rather than as a pollution control problem, it is now 
considered important as a visual indicator of water quality and an aspect of the 
recreational use of a waterbody. 

 
Inner-Coastal and Watershed Cleanup Day, which engages the public directly in 
the cleanup of trash and debris, has been heavily promoted by the Orange 
County Stormwater Program.  In 2002, 5,101 volunteers joined in and collected 
55,920 pounds of trash and 5,350 pounds of recyclables.  In 2003, 5,111 volunteers 
collected 78,634 pounds of trash and 5,447 pounds of recyclables at 37 sites.  In 
2004, 6,036 volunteers collected 96,090 pounds of trash and 9,563 pounds of 
recyclables at 38 sites.  In 2005, 5,741 volunteers collected 53,580 pounds of trash 
and 13,203 pounds of recyclables at 43 sites.  In 2006, the number of clean-up 
sites increased to 59 with 6,536 volunteers collecting 78,015 pounds of trash and 
13,414 pounds of recyclables (Figure C-5.12).  
 
The Permittees have participated in the preparation of a number of strategic 
assessments of litter control efforts including the Algalita Marine 
Foundation/California Coastal Commission Plastic Debris: Rivers to Sea initiative 
in which the Principal Permittee was represented on the advisory board. This 
initiative’s final publication - Eliminating Land-based Discharges of Marine Debris in 
California: A Plan of Action from The Plastic Debris Project – was completed in June 
2006. 

 
• Household Hazardous Waste Collection: 

 
Orange County has a household hazardous waste collection program 
administered by the Integrated Waste Management Department (IWMD).  The 
program comprises four sites (Anaheim, Huntington Beach, San Juan Capistrano, 
and Irvine).  
 
A total of 8,241,298 pounds of household hazardous waste were collected in 
2006-07.  Compared to 7,580,282 pounds in 2005-06, 6,378,512 pounds in 2004-05, 
and 5,799,980 pounds in 2003-04; 2006-07 represents a 9% increase from 2005-06 
and follows increases in total waste materials collected of 18% in 2005-06, 10% in 
2004-05 and 35% in 2003-04 (Table C-5.10). 
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• Used Oil Grant Participation: 
 

Most of the Permittees, as well as the County’s Health Care Agency, currently 
implement used oil recycling programs. These programs involve comprehensive 
public outreach including television and newspaper advertising, displays at 
community events, and the distribution of used oil containers at no cost to 
residents.  
 
Thirty (30) Permittees reported having a Used Oil Grant participation program 
compared to 30 Permittees in 2005-06, 27 Permittees in 2004-05, 28 Permittees in 
2003-04 and 27 Permittees in 2002-03.   
 
A total of 1,121,116 gallons of used oil and 341,062 oil filters were collected in 
2006-07 compared to 1,970,141 gallons of used oil and 507,386 used filters in 
2005-06, 1,290,177 gallons and 93,451 filters in 2004-05, 378,967 gallons and 60,171 
filters in 2003-04 and 526,007 gallons and 13,584 filters in 2002-03 (Table C-5.11 
and Figure C-5.13) 

 
5.3 Assessment 
 
The current and potential program effectiveness assessment outcome levels for the 
Municipal Activities Program are presented in Table C-5.12 (Model Municipal Activities 
Program) and Table C-5.13 (Model IPM and Fertilizer Guidelines). 
 
5.3.1   Model Municipal Activities Program 
 
The Model Municipal Activities Program superceded the Environmental Performance 
Reporting (EPR) program of the Second Term Permits.  Nonetheless, elements of the 
EPR program were carried over into the 2003 DAMP and consequently the ROWD 
proposed elimination of this redundant inspection and oversight program.   
 
The fixed facility inventory has fluctuated over the reporting period (see Table C-5.1) 
with year-to-year losses or gains of over 100 facilities.  This fluctuation points to the 
need for the better definition of key program terms.  
 

Indicator – Prioritization of Facilities: For 2006-07 1,654 municipal facilities were 
prioritized, 25% of which were high priority  In 2005-06 1,711 municipal facilities were 
prioritized, 27% of which were high priority; for 2004-05, 1,633 facilities were prioritized, 
25% of which were ranked as high priority; for 2003-04, 1,749 facilities were prioritized, 
29% of which were ranked as high priority; and for 2002-03, 1,711 facilities were 
prioritized, 26% of which were ranked as high priority (Table C-5.1 and Figure C-5.1).    

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior 
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The number of designated “high priority” facilities has remained at approximately 1,700 
annually (Table C-5.1) despite the initial intention for the program to be risk-based and 
the significant level of BMP implementation (i.e. risk mitigation) that has occurred over 
the period of the Third Term Permits.  It is also apparent from jurisdictional 
comparisons that the application of a “high priority” designation has varied 
significantly between the Permittees, reflecting both different Santa Ana Region and San 
Diego Region Permit requirements and individual Permittee interpretations of the 
prioritization process.   
 
 
Proposed Program Modification (in 2007 DAMP): 
 

• Eliminate Environmental Performance Reporting (EPR) program (which is 
duplicative of Model Municipal Activities Program). 

 
• Define “fixed facilities,” “field programs,” and “drainage facility sites.” 
 

 
 
 
 
Proposed Program Modification (in ROWD): 
 

• Standardize San Diego and Santa Ana Regional Board definitions of “high 
priority” and develop prioritization process that is better predicated on the threat 
(diminished by BMP implementation) posed by the facility, and considers the 
presence of “constituents of concern.”  

 
 
C-5.3.2 Model Integrated Pest Management, Pesticide and Fertilizer Guidelines 
 
The majority of fertilizers are applied to turfgrass with a smaller amount utilized on 
landscape material (trees, shrubs, groundcovers, and vines).  Countywide, municipal 
fertilizer use declined over the first half of the Third Term Permit period but is 
essentially unchanged in the second half.  Similarly, over the last two reporting periods, 
other indicators of a shift toward more of an IPM-oriented approach also show little 
change; e.g. utilization of slow-release fertilizers, timing of fertilizer applications, and 
use of soil analyses.   
 
 
Headline Indicator –Reduction in Total Fertilizer Usage (Nitrogen): 34 Permittees 
reported that approximately 361,252 pounds of nitrogen were applied to 7,933 acres of public 
land during 2006-07 (45 lbs/acre).  [Thirty-five Permittees reported that approximately 347,819 
pounds of nitrogen were applied to 7,953 acres of public land during 2005-06 (45 lbs/acre)].  
While these figures indicate no change over the last 2 years, the 2005-07 level of use represents a 
15% decrease in pounds per acre of nitrogen usage from 2004-05; 17% decrease from 2003-04; a 
38% decrease from 2002-03; and a 25% decrease from 2001-02 (Table C-5.3 and Figure C-5.4).   
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Headline Indicator – Reduction in Total Fertilizer Application (Phosphorus): 34 
Permittees reported that 97,824 pounds of phosphorus were applied to 7,933 acres of public land 
during 2006-07 (12 lbs/acre).  [Thirty-five Permittees reported that 88,090 pounds of phosphorus 
were applied to 7,953 acres of public land during 2005-06 (12 lbs/acre)].  While these figures 
indicate no change in phosphorus application rates over the last 3 year, the 2004-07 level of use 
represents a 20% decrease from 2003-04 and a 33% decrease from 2002-03 (Table C-5.4 and 
Figure C-5.5).     
 
Excluding 2 Permittees’ landscape improvement projects, there appears to have been an 
overall reduction in pesticide use compared to the prior year.  However, as with 
fertilizer use, other indicators (e.g. equipment calibration, clean-up of overspray, use of 
non-chemical pest control methods) show little change.  The absence of a trend in these 
indicators shows that factors other than the adoption of IPM approaches (e.g. budgetary 
constraints) may be the more significant in explaining the overall reduction in pesticide 
use. Indeed, at the end of the current Permit term, only 61% (compared to 57% in 2005-
06) of the Permittees are able to report that they operate under a formal written IPM 
policy. 
 

Headline Indicator – Pesticide Use: During the 2006-07 reporting period, approximately 
91,377 pounds (AI) of pesticides was applied by Permittees.  [During the 2005-06 reporting 
period, approximately 57,575 pounds (AI) of pesticides was applied by Permittees].  When 35,000 
pounds is removed for 2 projects, the routine application of 48,000 pounds (AI) represents a 
decrease in pounds of AI compared to the prior year.  However, the usage is similar to the 42,064 
pounds (AI) applied in 2004-05, 49,935 pounds (AI) applied in 2003-04 and 53,014 pounds (AI) 
applied in 2002-2003 (Figure C-5.6).    

 
 
Proposed Program Modification (in ROWD): 
 

• Develop Model Integrated Pest Management, Pesticide and Fertilizer Guidelines 
into a Model Program (rather than guidelines) with implementation goals and 
including model contract language. 

• Redefine IPM (pesticide use) indicators. 
 
 
C-5.3.3 Baseline BMPs 
 
An annual evaluation of the routine preventive maintenance activities is conducted and, 
where appropriate, improvements or new practices are implemented to further reduce 
the amount of pollutants discharged into the storm drain system.  An important 
component of this evaluation process is the documentation and collection of data related 
to these selected activities.  
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Trash and Debris Controls (formerly Litter Control) 
 
There are currently three aspects to trash and debris control that have been reported 
over the period of the Third Term Permits, specifically, the deployment of trash and 
debris booms, public participation in Inner-Coastal and Watershed Cleanup Day, and an 
enhanced program of catch basin cleaning.   
 
Currently, 11 trash and debris booms have been installed in flood control channels and 
harbors to recover floatable material.  However, the Permittees recognize that the storm 
drain infrastructure provides for retrofit opportunities in other areas.  Indeed, a number 
of recent technical reports prepared by the Permittees and Coastal Commission 
examining technologies for trash and debris control, as well as extensive independent 
jurisdictional experience with inlet devices establish a basis for the development of 
policy recommendations in this area. 
 

 
Every year the California Coastal Commission and Trails-4-All sponsor the Inner-
Coastal and Watershed Cleanup Day.  The purpose of the event is to engage the public 
in helping to cleanup the trash and debris that accumulates along the coastline and 
which fouls the beaches and tidal zone.  This event has been sponsored and heavily 
promoted by the Orange County Stormwater Program.  In 2002, 5,101 volunteers joined 
in and collected 55,920 pounds of trash and 5,350 pounds of recyclables.  In 2003, 5,111 
volunteers collected 78,634 pounds of trash and 5,447 pounds of recyclables.  In 2004, 
6,036 volunteers collected 96,090 pounds of trash and 9,563 pounds of recyclables.  In 
2005, 5,741 volunteers collected 53,580 pounds of trash and 13,203 pounds of recyclables 
at 43 sites.  In 2006, the number of clean-up sites increased to 59 and 6,536 volunteers 
collected 91,429 pounds of trash and recyclables.  The sustained year-to-year increases in 
public participation and material recovery point to the effectiveness of the Permittees’ 
efforts in promoting this event. 
 
Catchbasins are inspected annually and cleaned as appropriate.  In 2006-07, 36,294 
catchbasins were reported cleaned compared to 33,163 in the prior reporting period and 
is the highest level of effort over the 5 years of the Third Term Permits.   
 
Street Sweeping  
 
The year-to-year increases in the amount of material recovered from the urban 
environment by street sweeping suggest success regarding the Permittees’ efforts to 
continue to improve the effectiveness (e.g. increasing use of drain inlet screens, 
regenerative air sweepers, parking controls etc.) of this maintenance practice.  

 
Proposed Program Modification (in ROWD): 
 

• Develop recommendations for the selection and installation of drain inlet 
screens. 
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Solid Waste Collection 
 
For 2006-07, the Permittees reported the collection of 3.32 million tons of solid waste.  
This effort compares to a reported collection of 3.5 million tons of solid waste in 2005-06, 
4.0 million tons of solid waste in 2004-05, 3.62 million tons of solid waste (reported by 30 
Permittees) in 2003-04, 3.64 million tons of solid waste (reported by 26 Permittees) in 
2002-03 and 3.70 million tons of solid waste (reported by 33 Permittees) in 2001-02.  
While the Permittees encourage the public, through education and outreach, to properly 
dispose of their trash, the total amount of solid waste being collected appears to have 
been relatively constant over the period of the Third Term Permits.   
 

Headline Indicator – Solid Waste Collection:  3,319,293 tons of solid waste were during 
the reporting period compared to 3,504,200 tons of solid waste in 2005-06 and 3,959,590 
tons of solid waste in 2004-05.  While this effort appears to represent a reduction 
compared to the prior year, the total amount of solid waste being collected each year 
over the period of the Third Term Permits appears to be relatively constant (Table C-5.7 
and Figure C-5.8).   

 
In addition to education, the Permittees have considered the extent to which the cradle-
to-grave management of solid waste can be improved to increase the effectiveness of 
collection efforts.  This consideration has identified municipal oversight of contract solid 
waste collection and disposal as another area for possible improvements in service 
effectiveness. 
 
 
Proposed Program Modification (in ROWD): 
 

• Develop model language for municipal trash collection and haulage contracts 
that addresses water quality protection issues. 

 
Drainage Facility Maintenance 
 
Drainage facilities are an integral component of the Model Municipal Activities Program 
and, as high priority facilities, subject to annual inspection.  While the high figure for 
2002-03 suggests inconsistency in the units of measurement, the amount of material 
recovered has increased each year over the last three year.  While this increase may 

Headline Indicator – Street Sweeping:  88,567 tons of material was removed from the streets 
and gutters during 2006-07 compared to 81,014 tons of material in 2005-06 and 85,516 tons of 
material in 2004-05. These amounts represent an increase in the weight of material collected since 
the inception of the Third Term Permits which possibly indicate increasing effectiveness in this 
area of infrastructure maintenance in the Third Term Permit cycle (Table C-5.6 and Figure C-
5.7). 
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suggest increasing effectiveness and a higher level of effort, source controls, changing 
management practices (such as street sweeping on concrete channels), inconsistent year-
to-year reporting and the profound influence of environmental variables (e.g. prevalence 
of Santa Ana wind conditions and severity of the wet season) may also be significant 
explanatory factors. 
  

 
C-5.4 Summary 
 

 The Third Term Permits have required the Permittees to develop and implement a 
Model Municipal Activities Program, continue to implement a Model IPM Program, and 
continue to improve the effectiveness of Baseline BMPs.  Despite some uncertainties 
with respect to reporting, the year-to-year review of performance metrics suggests a 
high level of BMP implementation and maintenance at municipal facilities, a small shift 
toward greater implementation of IPM approaches and a reduction in fertilizer use in 
the first half of the Third Term Permit period that was sustained in subsequent years, 
and the improved effectiveness of a number of Baseline BMPs.   These continued 
positive outcomes support the proposed program modifications identified in the 
ROWD.

Headline Indicator – Drainage Facility Maintenance: 9,157 tons of debris was removed from 
drainage facilities during 2006-07 compared to 7,982 tons of debris in 2005-06 and 5,612 tons of 
debris in 2004-05 (Table C-5.9 and Figure C-5.11).   
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Table C-5.1:  Countywide Permittee's Fixed Facility Inventory and Prioritization 

y y y

Low Low Low Low Low Medium Medium Medium Medium Medium High High High High High Total Total Total Total
2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06

Aliso Viejo 0 1 0 0 1 0 0 0 0 0 1 0 1 2 2 1 1 1 2
Anaheim 99 63 0 0 0 0 0 0 0 0 15 0 62 61 62 114 63 62 61
Brea 27 30 31 29 32 0 0 0 0 1 1 1 1 28 31 31 30
Buena Park 3 14 14 29 28 15 0 0 0 0 2 5 5 3 3 20 19 19 32
Costa Mesa 51 51 51 51 60 0 0 0 10 10 10 11 2 61 61 61 62
Cypress 17 14 14 18 16 8 8 8 8 8 1 1 1 1 1 26 23 23 27
Dana Point 14 13 13 13 14 0 0 0 2 9 8 9 10 8 1 22 22 23 23
Fountain Valley 28 28 28 28 28 0 0 1 1 1 1 29 29 28 29
Fullerton 90 94 94 95 96 0 0 1 1 1 1 1 91 95 95 96
Garden Grove 55 55 55 55 55 1 1 1 1 1 0 0 56 56 56 56
Huntington Beach 66 78 79 78 81 2 7 7 9 10 12 8 8 7 10 80 93 94 94
Irvine 39 39 44 56 50 12 12 12 26 25 1 3 3 9 7 52 54 59 91
La Habra 39 31 31 37 37 0 15 15 14 14 3 7 7 2 2 42 53 53 53
La Palma 1 1 2 2 2 1 1 1 1 1 2 2 1 1 1 4 4 4 4
Laguna Beach 46 46 46 46 31 48 45 46 46 46 73 75 74 74 74 167 166 166 166
Laguna Hills 0 0 0 0 0 0 0 0 20 20 20 19 19 20 20 20 19
Laguna Niguel 15 15 18 18 19 0 0 19 19 39 39 39 34 34 57 57
Laguna Woods 3 3 3 3 0 0 1 34 1 34 4 37 4 37
Lake Forest 7 0 0 0 0 0 0 8 9 9 9 7 8 9 9
Los Alamitos 14 14 14 20 20 NA 0 0 0 0 116 127 0 0 0 130 141 14 20
Mission Viejo 40 40 40 40 40 2 2 2 2 2 25 23 22 22 22 67 65 64 64
Newport Beach 20 21 21 21 21 1 1 1 1 1 4 4 4 4 4 25 26 26 26
Orange 27 26 29 15 14 25 29 29 28 29 2 2 2 16 15 54 57 60 59
Placentia 25 35 35 35 35 9 0 1 1 1 1 1 35 36 36 36
R S Margarita* 3 0 4 4 4 0 0 0 0 0 0 0 0 0 0 3 0 4 4
San Clemente 73 20 73 42 44 0 19 0 0 0 17 51 17 48 46 90 90 90 90
S J Capistrano 18 18 18 18 18 0 0 0 38 38 38 37 37 56 56 56 55
Santa Ana 108 112 116 116 116 1 1 1 1 1 1 1 1 1 1 110 114 118 118
Seal Beach 32 32 39 39 39 0 0 0 0 0 3 3 5 3 3 35 35 44 42
Stanton NA 19 19 19 19 NA 0 0 0 0 NA 1 1 1 1 NA 20 20 20
Tustin 24 22 22 20 20 0 0 0 0 0 4 4 4 4 4 28 26 26 24
Villa Park 0 1 1 1 1 0 0 0 0 0 2 1 1 0 0 2 2 2 1
Westminster 28 28 28 28 28 0 0 0 0 0 1 1 1 1 1 29 29 29 29
Yorba Linda 34 29 29 29 29 0 3 3 3 3 3 2 2 2 2 37 34 34 34
County of Orange 102 101 95 94 82 0 0 0 0 0 50 48 50 51 52 152 149 145 145
TOTALS 1,148 1,094 1,106 1,099 1,080 125 144 126 143 151 438 511 401 473 423 1,711 1,749 1,633 1,715

NA = Not Available
* Note:  Data corrected to remove drain inlets from Rancho Santa Margarita's facility inventory in 2002-03, 2003-04, 2004-05 and 2006-06.

Permittee
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Table C-5.2:  Fixed Facility BMP Implementation 

PERMITTEE  FULLY 
Implemented 

2002-03

 FULLY 
Implemented 

2003-04

 FULLY 
Implemented 

2004-05

 FULLY 
Implemented 

2005-06

 FULLY 
Implemented 

2006-07

PARTIALLY 
Implemented 

2002-03

PARTIALLY 
Implemented 

2003-04

PARTIALLY 
Implemented 

2004-05

PARTIALLY 
Implemented 

2005-06

PARTIALLY 
Implemented 

2006-07

No BMPs 
Implemented 

2002-03

No BMPs 
Implemented 

2003-04

No BMPs 
Implemented 

2004-05

No BMPs 
Implemented 

2005-06

No BMPs 
Implemented 

2006-07

Aliso Viejo 5 11 9 10 11 NA 0 0 NA 0
Anaheim 147 52 65 65 56 NA 9 13 9 6 NA 0
Brea 18 NA 7 0 NA 1 0 NA
Buena Park 756 16 151 30 39 0 2 102 2 2 0 0 29 0
Costa Mesa 7 8 8 54 55 3 2 2 8 7 0 0
Cypress 21 0 7 18 2 1 1 1 7 NA 0
Dana Point NA NA 19 21 21 NA NA 4 2 3 NA NA
Fountain Valley 79 51 53 53 53 2 0 2 0
Fullerton 84 95 95 96 96 NA 0 NA 0
Garden Grove 6 53 55 55 55 0 3 1 1 0 0
Huntington Bch. 69 4 79 77 4 5 9 19 20 9 1 5 3 4
Irvine 54 54 59 59 59 0 0 0 0
La Habra 0 1 29 8 8 4 2 26 30 30 NA 0 16 3 3
La Palma 1 1 1 1 1 3 3 3 3 3 0 0
Laguna Beach NA NA 74 74 74 NA NA NA NA
Laguna Hills 16 20 35 11 2 0 8 0 0
Laguna Niguel NA 6 7 7 7 NA 12 29 29 29 NA 0
Laguna Woods 3 6 3 3 1 7 3 NA 0
Lake Forest 7 8 9 9 7 0 0 2 0 0
Los Alamitos NA 140 141 20 20 NA 1 0 NA 0 0
Mission Viejo 23 23 28 35 30 26 44 25 18 23 18 0
Newport Beach 8 19 19 22 24 0 7 7 4 2 0 0
Orange 39 58 63 59 52 0 0 0 0
Placentia 28 0 7 34 32 32 32 NA 0
R S Margarita* 3 0 4 3 3 0 0 0 0
San Clemente NA NA NA NA NA NA NA NA NA NA NA NA
S J Capistrano 54 56 37 37 45 0 0 0 0
Santa Ana NA 114 117 118 118 NA 0 1 NA 0
Seal Beach NA NA 31 NA NA NA NA
Stanton NA 20 19 20 20 NA 0 1 NA 0
Tustin 14 12 20 22 26 29 31 23 20 21 0 0 0 0 0
Villa Park 0 0 0 16 6 2 2 0 1 0 0 1
Westminster 28 29 29 29 29 1 0 0 0
Yorba Linda 2 29 14 11 5 0 15 1 0 0
County of Orange 9 19 57 55 76 7 57 16 5 4 0 5 0
TOTALS 1,481 905 1,299 1,125 1,018 65 241 309 192 182 21 10 49 7 3
NA = Not Available
* Note:  Data corrected to remove drain inlets from Rancho Santa Margarita's facility inventory in 2002-03, 2003-04, 2004-05 and 2006-06.
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Table C-5.3:  2006-07 Fertilizers and Amounts Applied by Permittee 

Nitrogen Phosphorus Potassium

Aliso Viejo Nitra King Nitra King 22 3 9
Lebanon Proscape 32 3 6 834

Anaheim Turf Supreme 16 6 18 15,650
Nitra King 22 3 9 8,750
Turf Grow 21 4 7 1,100
Nitra King 21 4 4 4,400
Grow Power 5 3 1 1,900

Turf Supreme 16 6 8 2250
Nitra King 19 3 9 200
Best Triple Pro 15 15 15 274

Turf Supreme 16 6 8 2250
Starter Fertilizer 15 15 15 1000
Feature Iron Plus 12 0 0 200
Calcium Nitrate 15 0 0 6000
Roots Turf Vigor 9 3 6 400
Roots 12 2 12 800
Urea 46 0 0 9000
Best 9 9 9 3800
Starphite 0 0 6 400
UAP - General Purpose 20 20 20 300
Signature 18 2 18 2500
70% PPSCU 22 5 10 28750
Starline Liquid 18 2 18 2500
Nitra King 21 4 4 17800
UAP - Bent Special 28 8 18 325
UAP - Blended 24 5 10 1800
Best - Greens Grade 10 4 16 1800
UAP - Blended 18 3 18 1500
UAP - Blended 21 0 0 6000
UAP - Blended 16 8 8 6000
UAP - Blended 15 4 7 6000

Brea Best Super Turf 25 5 5 3400
Best Nitra King 22 3 9 300
Best Turf Supreme 16 6 8 750

Buena Park Ammonia Sulfate 21 0 0 15,000
Turf Supreme 16 6 8 15,000
Turf Royal 21 7 14 15,000

Costa Mesa Best 9-9-9 9 9 9 1,200
Growth Products Nitro K22-0-16 22 0 16 160
Growth Products Nitro 30 30 0 0 180
Growth Products Xtra Iron 6 0 0 180
Growth Products Liquid 0 0 25 80
Best Nitra King 22-3-9 22 3 9 54,000
Best 6-20-20XB 6 20 20 750
Hydro Turf Royale 21 7 17 210

Section II / Contractors

Section III/Golf Div

PERMITTEE Brand Name Amount 
Applied (lbs)

Fertilizer Analysis
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Table C-5.3:  2006-07 Fertilizers and Amounts Applied by Permittee (continued) 

Nitrogen Phosphorus Potassium
County of Orange Scotts Turfbuilder with Weed 28 3 3 20

Scotts Turfbuilder 27 3 4 20
Bandini 5 5 0 50
Best Turf Supreme 16 6 8 54,262
Turf Supreme 16 16 10 750
Super Turf 16 6 8 10,000
Turf Gro 16 6 8 150
Extra Super Turf 20 10 10 8,000
Best Triple Pro 15 15 0 200
Ammonium Sulfate 21 0 0 2,050
Calcium Nitrate 15.5 0 0 4,400
Best Ammonium Phosphate 16 20 0 3,600
Hydro Urea 46 0 0 2,400
Gro-More Water Soluable 20 20 20 5,200
Gro-More Greenhouse 16 6 8 520
Turf Royal 21 7 14 2,800
Nitra King Fertilizer 16 6 8 500
Nitra King Fertilizer 21 4 4 15
Best Products 16 16 16 96
United Professional 16 6 8 1
Trimec Turf Supreme 16 6 8 1,500
Lesco Pro 15 15 15 6,000
Triple Super Phosphate 0 45 0 200
Sulfate of Potash 0 0 50 200

Cypress Turf Supreme 16 6 8 17,273
Dana Point Ex. Super Turf 20 10 10 2,000

Urea 42 0 0 5,700
Turf Supreme 16 6 8 5,800
Nitro King 22 6 8 5,700

Fountain Valley Super Turf 25 5 5 7,650
Nitra-King 21 4 4 2,500
Proline 15 15 15 1,900

Fullerton Best Turf Supreme 16 6 8 14,750
Horizon Turf Gro 24 5 11 1,650
Horizon Turf Gro 21 4 7 1,200
Best Nitra King 21 4 4 1,400
Horizon Turf Gro 14 4 4 200
Triple Pro 15 15 15 1,500
Super Iron 9 9 9 1,300

Garden Grove Best Turf Supreme 16 6 8 20,000
Best Nitraking 22 3 9 8,900
Best Preplant 6 20 20 3,000

Huntington Beach Scott Pro Turf 30 3 9 55,000
Turf Supreme 16 6 8 53,960

PERMITTEE Brand Name
Fertilizer Analysis Amount 

Applied (lbs)
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Table C-5.3:  2006-07 Fertilizers and Amounts Applied by Permittee (continued) 

Nitrogen Phosphorus Potassium
Irvine Ammonium Phosphate 16 20 0 12,600

Ammonium Sulfate 21 0 0 5,001
Best 22 2 22 22 2 22 14,550
Best Nitra King 22 3 9 3,300
Lesco 21 7 14 10,000
Best Triple Pro 15 15 15 15 39,050
Best 6 20 20 400
Best Turf Supreme 16 6 8 67,250
Calcium Nitrate 15.5 0 0 91,500
Lesco 21 4 4 11,300
Best 22 5 5 27,400
Hi K Special 13 0 44 52,716
Lesco Prof. Turf 28 3 7 50
Lesco 24 5 11 29,750
Lesco 23 5 10 2,300
Potassium Nitrate 15.5 0 44 14,550
Potassium Nitrate 13 0 45 47,150
Soil Buster 0 0 0 18,650
Lesco 12 8 8 750
Best 19 6 12 8,800
Sulfur Coated Urea 42 0 0 550
Sulfur Coated Urea 37 0 0 1,350
Sulfur Coated Urea 39 0 0 14,300
Gro Power  5 3 1 250

La Habra Best Turf Supreme 16 6 8 9,250
Best Sulfur Coated Urea 42 0 0 1,050
Best Triple 15 15 15 15 500
Best Nitra King 22 3 3 2,000
Best Sulfate of Ammonia 21 0 0 2,000

La Palma Super Turf 16 6 8 4,000
Laguna Beach Turf Supreme 16 6 8 8,500

Turf Supreme Trimec 16 6 8 500
Gro Power Plus 16 6 8 200

Laguna Hills Roots Foliar (gallons) 1 2 3 70
Gypsum 2 5 0 10,000
Nitra Form 38 0 0 4,000
Turf Gold 21 3 5 10,500
Turf Supreme 16 6 8 3,000
Nitra King 22 3 7 4,500
Pro Balance 15 15 15 5,000
Best Tabs (one gram tablets) 20 10 5 150
Ammonium Sulphate 21 0 0 8,000

Laguna Niguel Tri C 15,662
Royal 15 15 15 0
Turf Supreme 16 6 8 41,507
Turf Gold 25 5 5 0
Nitra King 22 3 9 3563

Lake Forest Nitroking 21 0 0 30,500
Turf Royale 21 7 14 30,500

Los Alamitos Best Turf Supreme and Trimec 16 6 8 4,500
Best Turf Supreme 16 6 8 8,000
Nitro King 22 3 9 3,750

PERMITTEE Brand Name
Fertilizer Analysis Amount 

Applied (lbs)
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Table C-5.3:  2006-07 Fertilizers and Amounts Applied by Permittee (continued) 

Nitrogen Phosphorus Potassium

Mission Viejo Best Ammonium Sulfate 21 0 0 80,300
Best Turf Supreme 16 6 8 32,450
Best Nitra King 22 3 9 55,600
Best Super Iron 9 9 9 11,400
Best Triple Pro 15 15 15 7,100
Calcium Nitrate 15 15 0 300
Turf Royale 21 7 14 58,850

Newport Beach Lesco 28 3 7 3,500
Lesco 28 3 6 2,000
Lesco Sustane 4 6 4 1,000
Triple Pro 15 15 15 600
Lesco 13 3 13 400
Nitra King 21 4 4 2,000
Lesco 15 15 15 2,000
Lesco 16 6 8 4000
Peters   20 20 20 50
Lesco 10 10 10 9,000
Lesco Sulfur Coated Urea 42 0 0 1,750
Best 15 15 15 2200
Turf Supreme 16 6 8 3,500
Best w/Iron 9 9 9 4,000
Master Groth 8 8 8 2,000
Pro Balance (Trees) 15 2 15 43
Apex Palm Plus (Trees) 13 5 8 250
Plant Success (Trees) 0 0 0 3
Essential (Trees) 1 0 1 4
Stemix 6ml (Trees) 1.21 0.92 1 3
4.5 Iron (Trees) 4 0 0 5
Micrel (Trees) 5 0 0 7
Magnesium (Trees) 0 0 0 4
Iron/Magnesium (Trees) 0 0 0 1
Growth Products (Trees) 18 3 6 18
Growth Products (Trees) 20 20 20 11
PT Tree Injection (Trees) 0 0 0 70
Vitamin B-1 (Trees) 0 0 0 66

Orange Nitra King 22 3 9 8,760
Turf Supreme 16 6 8 18,571
Super Iron 9 9 9 3,000
Triple Pro 15 15 15 1,200
Urea 46 0 0 1,110
Turf Royale 21 7 14 13,500

Placentia Super Turf 25 5 5 1,000
Nitra King 22 3 9 200
Turf Supreme 16 6 8 600

Rancho Santa 
Margarita Best Fertilizer 16 6 8 600

San Clemente Butlers Mill Pro Green 12 4 6 83,900
Best Fertilizer Super Turf 25 5 5 8,400
Best Fertilizer Nitra King 22 3 9 4,000
Triple Pro 15 15 15 100
Ewing 16-6-8 Pro 16 6 8 150
Starter Fertilizer 6 20 20 100
Milorgranite 6 4 3 60,000
UAN 32 fertilizer 32 0 0 156
Best Microgreen 18 2 24 2,000
Ferrous Sulfate 0 0 0 100
Calcium Nitrate 15.5 0 0 4,000
4.5 Liquid Iron fertilizer (gallons) 0.2 0 0 12

PERMITTEE Brand Name
Fertilizer Analysis Amount 

Applied (lbs)
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Table C-5.3:  2006-07 Fertilizers and Amounts Applied by Permittee (continued) 

Nitrogen Phosphorus Potassium
No Foam 0-16-9 0 16 9 62
Peters 20-20-20 20 20 20 55
Iron 4.5% 4 0 0 75
Best Turf Supreme 16 6 8 15,200
Calcium Nitrate 15 0 0 300
UREA 46 0 0 1700
Pro Balance 15 2 15 200

Santa Ana Turf Supreme 16 6 8 45,750
Calcium Nitrate 15 0 0 2,500
Nitra King 22 3 9 8,000
Amonium Sulfate 21 0 0 1,425

Seal Beach Turf Supreme 16 6 8 2,000
Stanton Best 16 6 8 1,200

Best 15 15 15 750
Best 21 0 0 500
Best 25 5 5 600

Tustin Low Release 50% 39 0 0 4,000
Turf Royale 21 7 14 28,000

Villa Park Best Turf Supreme 16 6 8 1,000
Westminster Turf Supreme 16 6 8 3,000

Pro Choice Custom Fertilizer 7 7 7 500
Super Iron 9 9 9 1,000

Yorba Linda Turf Supreme 16 6 8 56,000
Nitra King 22 3 9 14,000
Triple 15 15 15 15 29,600
6-20-20XB 6 20 20 16,000
9-9-9 9 9 9 6,000
Supre Iron 9 9 9 3,000
Nitra King 22 4 4 4,500
Calcium Nitrate 15 0 0 1,000
20-20-20 20 20 20 50
39-0-0 39 0 0 12400
Ferroy GC ( in gallons) 15 0 0 2.5
32-3-6 32 3 6 4,000
16-6-8 16 6 8 19,950
21-4-4 21 4 4 8,000

San Juan 
Capistrano

PERMITTEE Brand Name Fertilizer Analysis Amount 
Applied (lbs)
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Table C-5.4:  2006-07 Fertilizers Applied (Amount per Acre) 

Permittee Acres Total N Total P N/acre P/acre
Aliso Viejo 6                 453.9 50.5 76              8              
Anaheim 334             27,282.1 5,578.1 82              17            
Brea 86               1,036.0 224.0 12              3              
Buena Park 1,000          8,700.0 1,950.0 9                2              
Costa Mesa 100             12,177.1 1,892.7 122            19            
Cypress 62               2,763.7 1,036.4 45              17            
Dana Point 50               4,976.0 890.0 100            18            
Fountain Valley 200             2,722.5 767.5 14              4              
Fullerton 113             3,672.0 1,421.5 32              13            
Garden Grove 200             5,338.0 2,067.0 27              10            
Huntington Beach 610             25,133.6 4,887.6 41              8              
Irvine 929             79,321.0 17,604.0 85              19            
La Habra 108             2,856.0 690.0 26              6              
La Palma 15               640.0 240.0 43              16            
Laguna Beach 45               1,472.0 552.0 33              12            
Laguna Hills 190             7,855.7 1,896.4 41              10            
Laguna Niguel 151             7,425.0 2,597.3 49              17            
Laguna Woods DNR 0.0 0.0 DNR DNR
Lake Forest 197             12,810.0 2,135.0 65              11            
Los Alamitos 20               2,825.0 862.5 141            43            
Mission Viejo 709             48,781.5 9,870.5 69              14            
Newport Beach 300             6,182.1 2,933.2 21              10            
Orange 252             8,694.2 2,772.1 35              11            
Placentia 108             390.0 92.0 4                1              
Rancho Santa Margarita 1                 96.0 36.0 96              36            
San Clemente 297             17,722.9 6,380.0 60              21            
San Juan Capistrano 176             2,886.9 765.0 16              4              
Santa Ana 400             9,754.3 2,985.0 24              7              
Seal Beach 55               320.0 120.0 6                2              
Stanton 10               559.5 214.5 56              21            
Tustin 184             7,440.0 1,960.0 40              11            
Villa Park 3                 160.0 60.0 53              20            
Westminster 15               605.0 305.0 40              20            
Yorba Linda 135             30,388.4 14,057.0 225            104          
County of Orange 873            17,811.8 7,931.6 20             9             

Totals 7,933 361,252 97,824

DNR = Did Not Report
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Table C-5.5:  2006-07 Calibration of Pesticide Application Equipment 

Each 
application

Every 1-5 
applications

Once a 
year Other: (specify)

Aliso Viejo x x
Anaheim x x

Brea No
Buena Park
Costa Mesa No

Cypress
Dana Point x x

Fountain Valley
Fullerton x x

Garden Grove x x
Huntington Beach x x

Irvine x x
La Habra x x
La Palma x x

Laguna Beach x x
Laguna Hills No

Laguna Niguel x x
Laguna Woods

Lake Forest x x
Los Alamitos No
Mission Viejo No

Newport Beach x 3x/year
Orange x x

Placentia x x
Rancho Santa Margarita x x

San Clemente x x (parks) every 1-5 applications 
San Juan Capistrano

Santa Ana x x
Seal Beach x x

Stanton x
Tustin x x

Villa Park No
Westminster No
Yorba Linda x x x x Depending on contractor

County of Orange/OCFCD
22 41% 12% 12%

Permittees Calibrate?

Frequency of calibration
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Table C-5.6:  Street Sweeping – Volume of Material Collected & Street Miles Swept 

Aliso Viejo^^ 96 120 110 63 82 4,320 4,320
Anaheim 4,500 4,500 4,500 4,500 4,500 NA
Brea 800 800 1,179 800 800 117,984
Buena Park 1,830 1,475 1,475 780 1,368 NA 23,350
Costa Mesa 1,730 1,810 1,846 953 1,300 20,000 12,064
Cypress 526 525 525 1,234 1,375 16,695 16,695
Dana Point 465 984 160 471 555 3,640 3,640
Fountain Valley 2,104 2,000 2,000 2,300 2,300 140 140
Fullerton 15,925 19,102 12,832 5,437 5,437 34,029 34,029
Garden Grove NA NA 2,940 3,070 2,884 17,427 17,331
Huntington Beach 3,282 3,434 3,516 3,556 3,822 NA 27,144
Irvine 2,500 2,500 2,700 2,700 2,700 37,182 37,182
La Habra 7 5 5 31,443 31,443 376 376
La Palma 375 384 1,170 336 341 1,488 3,224
Laguna Beach 684 675 771 475 484 11,763 12,702
Laguna Hills 194 NA 315 922 922 7,080 7,080
Laguna Niguel^ 449 NA 423 402 660 17,283 402
Laguna Woods 3 62 14 9 5
Lake Forest^^ 550 1,044 630 883 792 385 385
Los Alamitos NA 3,500 140 431 21 21
Mission Viejo 1,192 1,503 1,502 1,424 1,451 456 505
Newport Beach 4,044 4,150 28,800 9,637 10,078 56,077 57,302
Orange 11,880 12,000 3,000 1,276 1,557 34,345 33,394
Placentia 104 572 531 520 597 NA 214
Rancho Santa Margarita NA 12 92 414 471 2,400 2,400
San Clemente 1,164 1,177 523 442 1,620 19,000 21,500
San Juan Capistrano 525 605 676 296 266 155 155
Santa Ana 6,825 6,825 6,825 5,250 5,250 48,000 48,000
Seal Beach 2,085 2,084 810 810 3,200 3,200
Stanton NA 843 2,529 850 528 36 7,000
Tustin^^ 874 904 1,025 1,168 1,098 NA 17,210
Villa Park 89 134 135 186 186 744 900
Westminster 1,749 1,041 1,175 1,214 1,181 10,692 10,692
Yorba Linda^^ 608 690 720 680 780 12,163 12,030

County of Orange/OCFCD 996 834 873 873 498 11,269 6,000

Totals 68,155 76,294 85,516 85,514 88,567 488,355 420,587

*Tons=3 cubic yards per Michigan Department of Environmental Quality, Waste and Hazardous Materials Division
** Street Mile Swept Data Not Collected in Previous Reporting Years
^ Commercial and Industrial data not separated out, data reported under Commercial
^^ Commercial, Industrial, and Residential data not separated out, data reported under Commercial
NA = Not Available

Total Street Miles 
Swept

FY 2006-07

Total Weight of 
Material Collected 

(Tons)*
FY 2006-07

Total Weight of 
Material Collected  

(Tons)*
FY 2003-04

PERMITTEE
Total Weight of 

Material Collected 
(Tons)*

FY 2002-03

Total Weight of 
Material Collected 

(Tons)*
FY 2004-05

Total Weight of 
Material Collected 

(Tons)*
FY 2005-06

Total Street Miles 
Swept**

FY 2005-06
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Table C-5.7:  Solid Waste Collection  

Aliso Viejo 41,000 43,723 38,063 31,933 38,517

Anaheim 453,015 460,000 460,000 380,000 390,000

Brea 406,000 407,543 86,877 82,533 86,660

Buena Park NA 80 100,000 99,600 97,747

Costa Mesa 287,090 279,850 186,753 153,101 1,790

Cypress 45,197 46,197 52,673 51,413 53,744

Dana Point 52,480 79,909 32,348 27,555 52,750

Fountain Valley 63,743 53,702 59,376 69,468 69,468

Fullerton 177,555 NA 187,385 DNR NA

Garden Grove NA NA 197,550 200,108 200,108

Huntington Beach 274,853 272,836 286,717 283,058 273,648

Irvine 295,000 292,600 287,500 306,226 297,377

La Habra NA 31,043 37,000 74,057 68,095

La Palma 16,000 NA 18,000 22,084 23,008

Laguna Beach 48,390 58,550 47,700 43,735 42,114

Laguna Hills 43,783 39,803 56,031 56,299 NA

Laguna Niguel 81,046 79,655 82,059 82,059 74,692

Laguna Woods NA 23,000 25,000 26,544 DNR

Lake Forest 103,000 86,200 89,612 86,000 83,400

Los Alamitos NA NA NA 21,330 19,650

Mission Viejo 105,600 108,000 108,252 109,292 98,373

Newport Beach NA 39,992 40,000 44,000 40,000

Orange 234,040 210,836 215,400 207,810 201,622

Placentia 58,861 NA 63,000 63,000 56,000

Rancho Santa Margarita NA NA 63,356 44,491 41,197

San Clemente 85,339 85,339 88,956 92,223 90,548

San Juan Capistrano 68,417 76,166 81,652 80,496 80,496

Santa Ana 258,408 354,000 474,350 378,659 364,587

Seal Beach 45,292 45,000 26,136 25,000 15,750

Stanton NA 35,004 41,500 46,000 32,200

Tustin 80,629 80,000 84,024 1,269 88,434

Villa Park NA 10,200 10,500 9,250 10,374

Westminster 94,750 85,372 93,294 92,852 96,950

Yorba Linda 88,680 88,680 83,233 77,637 76,134

County of Orange/OCFCD 132,584 153,707 155,293 167,035 153,790
Total tons of solid waste collecte 3,640,752 3,626,987 3,959,590 3,536,117 3,319,223

NA = Not Available
DNR = Did Not Report

Total Quantity of 
Solid Waste 

Collected 2006-07   
(Tons)

Total Quantity of 
Solid Waste 

Collected 2003-04    
(Tons)

PERMITTEE

Total Quantity of 
Solid Waste 

Collected 2002-03    
(Tons)

Total Quantity of 
Solid Waste 

Collected 2004-05   
(Tons)

Total Quantity of 
Solid Waste 

Collected 2005-06   
(Tons)
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Spray 
Paint

Curb 
Markers Heat Adhes-

ives Other Present?
# of Basins 

Re-
Stenciled

Aliso Viejo 624 20 3% 100% x x 20

Anaheim 3,500 0 0% 100% x

Brea 2,000 150 8% 0% 0% 0% 100% 0% x x 0

Buena Park 778 8 1% 100% x x 0

Costa Mesa 1,200 1,200 100% 100% x x 1,200

Cypress 569 569 100% 1% 99% x x 0

Dana Point 565 293 52% 100% 0% x

Fountain Valley 750 100 13% 100% x x 100

Fullerton 1,335 1,068 80% 100% x x

Garden Grove 995 10 1% 100% x x 10

Huntington Beach 1,721 412 24% 100% x x 0

Irvine 3,840 1,849 48% 0%

La Habra 545 0 0% 0% 0% 0% 0% 0% x x 0

La Palma 201 12 6% 100% x x 12

Laguna Beach 700 700 100% 100% x x 0

Laguna Hills 487 42 9% 100% x x

Laguna Niguel 1,389 200 14% 100% x

Laguna Woods #DIV/0!

Lake Forest 1,082 318 29% 63% 37% x x 200

Los Alamitos 114 13 11% 0% 0% 0% 100% 0% x x 13

Mission Viejo 1,296 44 3% 100% x

Newport Beach 3,160 25 1% 100% x x 25

Orange 1,898 476 25% 0% 0% 100% 0% 0% x x 476

Placentia 506 0 0% 10% 90% x

Rancho Santa Margarita 735 31 4% 100% x x 31

San Clemente 2,205 949 43% 100% x x 250

San Juan Capistrano 1,200 120 10% 100% x

Santa Ana 1,665 0 0% 100% x

Seal Beach 214 40 19% 100% x x 40

Stanton 155 40 26% 100% x x

Tustin 973 214 22% 100% x x 0

Villa Park 213 193 91% 100% x x 193

Westminster 622 0 0% 100% x

Yorba Linda 1,995 23 1% 100% x x 0
County of 
Orange/OCFCD 1,697 269 16% 0% 100% 0% 0% 0% x

Totals 40,929 9,388

 * Phrase used is "No Dumping Drains to Ocean" unless otherwise noted.

Volunteer 
Organizations

PERMITTEE

Total Number 
of Catch 

Basins Re-
Stenciled

Percentage 
Of Basins Re-

Stenciled

Phrase 
Used *

Type of Application Used
Total Number of 

Catch Basins 
With Stencils

Table C-5.8:  Catch Basin Stenciling 
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Table C-5.9:  Drainage Facility Maintenance 

Inspected Cleaned Inspected Cleaned Inspected Cleaned Inspected Cleaned
Aliso Viejo 0.23 0.24 0.24 0.24 0.24 625 625 625 624 624 625 625 625 624 624 624 624 100% 100% 100% 100% 100% 100% 100% 60.0 111.0 82 45 61

Anaheim 37.06 36.00 36 36 36 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 100% 100% 100% 100% 100% 100% 100% 1500.0 1500.0 1500 1500 1500

Brea NA NA 2.93 1.5 1.5 1,158 965 965 2,352 2,543 1,158 965 965 2,352 2,352 2,543 2,543 100% 100% 100% 100% 100% 100% 100% 50.5 50.0 50 728 655

Buena Park 0.01 2.25 2.25 2.25 2.25 20 857 758 758 778 20 28 949 775 775 778 778 100% 3% 125% 102% 102% 100% 100% 1.0 2.4 10.3 3.1 2.74

Costa Mesa 0.60 0.60 0.6 0.61 0.61 1,165 1,165 1,165 1,165 1,165 1,165 1,165 1,165 1,165 1,165 1,165 1,165 100% 100% 100% 100% 100% 100% 100% 25.0 25.0 20 20 21

Cypress 0.39 0.37 0.37 0.37 0.37 567 567 569 569 569 430 48 194 569 569 569 569 75% 8% 34% 100% 100% 100% 100% 2.0 0.5 1.5 5 5

Dana Point 0.03 0.00 0.29 0.29 0.35 430 555 526 565 476 386 446 459 565 697 476 511 90% 80% 87% 123% 123% 100% 107% 13.6 508.0 26.04 25 28

Fountain Valley 1.50 0.40 0.44 0.44 0.44 1,965 750 750 750 750 1,965 750 750 750 750 750 750 100% 100% 100% 100% 100% 100% 100% 422.0 217.0 281 244 244

Fullerton 7.82 5.90 6.5 5.48 5.79 1,255 1,322 3,424 3,424 1,322 3,268 2,216 3,424 3,424 1,322 1,322 4,747 50% 100% 100% 100% 39% 100% 359% 1697.0 1629.0 2.1

Garden Grove 0.01 0.01 0.01 0.008 0.008 907 907 936 936 995 907 907 936 936 936 995 995 100% 100% 100% 100% 100% 100% 100% 108.5 108.5 94 83 80

Huntington Beach 8.00 8.40 8.4 0.002 8.3 1,706 1,706 1,715 1,721 1,721 1,706 1,706 1,715 1,721 1,721 1,721 1,721 100% 100% 100% 100% 100% 100% 100% 934.4 894.9 687 479 380.6

Irvine 0.56 0.60 0.3 0.09 0.39 3,300 3,300 3,840 3,840 3,840 1,574 1,584 1,430 3,840 1,126 3,840 1,172 100% 48% 37% 1000% 29% 100% 31% 14174.8 91.5 74.4 62 77.4

La Habra NA 2.50 2.5 0.09 2.08 NA 545 545 545 545 NA 542 545 545 545 545 545 NA 99% 100% 100% 100% 100% 100% NA 10.0 18 15 20.5

La Palma 5.00 4.70 5.2 5.24 5.24 201 201 201 201 201 201 201 201 201 201 201 201 100% 100% 100% 100% 100% 100% 100% 15.5 15.7 16 12.5 12.8

Laguna Beach 0.20 0.20 0.10 0.10 0.14 633 910 910 910 920 633 633 910 910 910 920 920 75% 70% 100% 100% 100% 100% 100% 227.9 NA 192 119.4 57

Laguna Hills 0.02 0.20 NA 0.06 521 515 487 487 487 481 304 472 487 589 487 491 92% 60% 97% 121% 121% 100% 101% 13.6 68.0 5.7 39 39

Laguna Niguel 0.73 0.20 0.6 0.62 0.23 NA 1,209 1,350 1,400 1,400 1,035 1,197 1,300 1,398 1,398 1,398 1,298 80% 99% 96% 100% 100% 100% 93% 1133.0 388.0 124 484 79.1

Laguna Woods 0.02 NA NA DNR 17 17 17 18 DNR 18 18 17 18 18 DNR DNR 100% 100% 100% 100% 100% DNR DNR 0.2 NA 0.5 0.3 DNR

Lake Forest 0.00 0.00 0.03 0.03 0.135 438 483 1,082 1,082 1,082 200 331 1,042 1,028 1,082 1,082 983 47% 76% 96% 100% 100% 100% 91% 15.5 20.8 3.9 61 14

Los Alamitos NA NA 0 0.13 114 114 114 114 114 114 114 114 114 114 114 114 100% 100% 100% 100% 100% 100% 100% DNR 15.5 15.5 16 2

Mission Viejo 0.02 0.02 3.63 3.63 1.16 1,800 1,830 1,830 1,296 1,454 360 651 781 1,296 1,296 1,454 1,474 10% 100% 43% 100% 100% 100% 101% 18.2 27.7 4.88 51 68

Newport Beach 1.45 3.33 3.33 3.11 3.12 2,853 3,057 3,087 3,160 3,179 2,551 2,733 3,087 3,160 3,160 3,197 3,179 89% 89% 100% 100% 100% 101% 100% 963.0 834.0 860 556 400

Orange 3.33 4.00 1.33 3.14 9.27 1,625 1,625 1,625 1,898 1,898 76 147 91 1,898 30 1,549 178 5% 9% 6% 100% 2% 82% 9% 1.9 2.0 12 15 262

Placentia 0.10 0.00 0 0 0 240 447 447 506 506 200 175 175 506 506 506 506 83% 39% 39% 100% 100% 100% 100% 7.8 0.5 0.5 5 3.5

Rancho Santa Margarita NA 0.00 41.6 0 0 669 669 669 735 735 669 669 669 735 735 735 716 100% 100% 100% 100% 100% 100% 97% NA 7.0 181.35 90 89.9

San Clemente 10.25 1.50 3.42 1.36 1.59 1,236 1,236 1,239 1,900 2,205 1,104 620 1,606 843 843 949 405 95% 50% 130% 44% 44% 43% 18% NA 3.0 3 22 23.9

San Juan Capistrano 0.18 0.09 0.26 0.29 0.31 1,200 1,200 1,200 1,200 1,200 500 99 150 1,200 75 1,200 78 41% 9% 13% 100% 6% 100% 7% 37.0 28.0 45 95 95

Santa Ana NA 2.10 10.1 15.2 7.17 1,500 1,270 1,665 1,665 1,665 129 1,175 1,586 1,665 1,665 361 361 9% 92% 95% 100% 100% 22% 22% 3058.0 3058.0 1042 2873 4165

Seal Beach 0.02 0.02 0.02 0 0.06 195 195 195 214 214 195 195 195 214 214 214 422 100% 100% 100% 100% 100% 100% 197% 4.5 16.8 32 42 42

Stanton DNR 1.30 1.42 0.06 0.06 DNR 145 145 145 155 DNR 142 145 145 139 155 155 DNR 98% 100% 100% 96% 100% 100% DNR 19.3 19.3 25 14

Tustin NA 0.20 0.2 0 0 942 942 962 973 973 1,258 1,034 962 973 973 973 973 100% 110% 100% 100% 100% 100% 100% 64.0 114.0 76 76 109.7

Villa Park 1.00 0.90 0.9 0.95 0.21 150 150 80 239 213 150 150 25 239 196 193 192 100% 100% 31% 100% 82% 91% 90% NA NA 70 56 1

Westminster 0.83 0.83 0.83 0.83 0.83 622 622 622 622 622 622 622 622 622 196 622 622 100% 100% 100% 100% 100% 100% 100% 6.0 5.0 5 4 3

Yorba Linda 1.06 1.06 0.8 0.8 1.06 1,550 1,575 1,728 1,735 1,995 1,500 1,575 1,728 1,735 622 1,881 1,881 97% 98% 100% 100% 100% 94% 94% 56.3 70.5 21 13.3 14.79

County of Orange/OCFCD 46.00 29.00 78 26.3 93.43 2,325 2,353 2,353 2,353 1,697 2,133 1,485 1,835 2,353 2,119 1,697 1,525 91% 63% 78% 100% 90% 100% 90% 52.0 36.0 36 117 586.5

Totals 126 107 213 109 183 35,429 37,529 41,326 43,602 41,743 30,833 28,752 34,370 42,506 33,163 38,716 36,294 83% 
(Avg.)

80% 
(Avg.)

86% 
(Avg.)

125% 
(Avg.)

90% 
(Avg.)

95% 
(Avg.)

97% 
(Avg.) 24,663 9,878 5,612 7,982 9,157

NA = Not Available
DNR = Did Not Report

Total Volume From Facilities (Tons)

2006-072002-03

PERMITTEE

2002-03 2003-04 2004-052003-04 2004-05 2002-03
2006-07

2003-04 2004-05 2006-07

Number of Catchbasins Within Jurisdiction

2006-07 2003-04 2004-05
2006-07

2005-062002-03

Total Length of Channel/Pipe Cleaned (in Miles) Number of Catchbasins Cleaned and/or Inspected Within Jurisdiction Percentage of Catchbasins Cleaned and/or Inspected

2005-06 2005-06
2005-06 2005-06

2002-03 2003-04 2004-05
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Table C-5.10:  Household Hazardous Waste Program 

2002-03 2003-04 2004-05 2006-07 2002-03 2003-04 2004-05 2006-07 2002-03 2003-04 2004-05 2006-07 2002-03 2003-04 2004-05 2006-07
Flammable Flammable Solid/Liquid 202,451 218,456 247,962 381,189 236,740 282,013 279,665 248,105 99,074 151,510 170,366 187,808 70,550 99,450 99050 108,375 962,319
   & Poison Bulked Flammable Liquids 0 800 0 0 0 1,600 0 0 0 800 0 0 0 0 0 0 1,700

Oil-Base Paint 346,307 395,469 512,372 443,020 327,172 347,123 387,257 345,244 213,166 247,271 249,331 281,466 162,400 245,700 221260 250,600 1,318,091
Poison (Excl aerosols) 38,301 50,713 64,974 83,858 47,496 53,486 58,972 69,859 27,172 39,395 41,169 39,395 16,650 16,650 27720 38,460 224,067
Reactive & Explosive 0 200 360 25 0 318 171 125 0 160 160 25 0 0 0 0 100
Subtotal 587,059 665,638 825,668 908,092 611,408 684,540 726,065 663,333 339,412 439,136 461,026 508,694 249,600 361,800 348,030 397,435 2,506,277

Acids Inorganic Acid 5,400 4,649 8,443 6,564 7,992 6,014 2,740 4,143 4,266 2,520 2,520 2520 57,274
Organic Acid 5,191 5,597 5,514 7,560 7,173 7,790 3,908 6,372 7,281 2,310 2,970 2970 0
Subtotal 10,591 10,246 13,957 1,871 14,124 15,165 13,804 2,135 6,648 10,515 11,547 542 4,830 5,490 5,490 0 57,274

Bases Inorganic Base 1,260 1,889 2,380 3,136 2,296 4,111 796 1,819 2,120 0 1,260 720 46,861
Organic Base 7,555 10,117 4,070 10,168 12,282 13,802 3,810 6,896 7,462 2,640 4,950 2310 0
Subtotal 8,815 12,006 6,450 4,238 13,304 14,578 17,913 4,020 4,606 8,715 9,582 490 2,640 6,210 3,030 0 46,861

Acids-Bases Acids-Bases Combined 5,400 4,649 8,443 29,350 6,564 7,992 6,014 47,376 2,740 4,143 4,266 12,462 2,520 2,520 2520 9,225 0
   Combined Subtotal 5,400 4,649 8,443 29,350 6,564 7,992 6,014 47,376 2,740 4,143 4,266 12,462 2,520 2,520 2,520 9,225 0

Oxidizer Neutral Oxidizer 1,055 2,243 1,977 2,076 2,733 2,207 1,276 1,665 3,164 400 1,000 800 14,310
Organic Peroxides 20 0 10 45 0 0 10 0 20 20 0 10 0
Oxidizing Acid 0 94 136 1,240 504 1,186 10 29 30 0 0 0 0
Oxidizing Base 0 171 115 0 414 1,167 136 421 166 0 0 0 0
Subtotal 1,075 2,508 2,238 13,640 3,361 3,651 4,560 3,394 1,432 2,115 3,380 2,003 420 1,000 810 400 14,310

PCBs PCB Containing Paint 0 0 0 0 0 0 0 0 0 0 0 0 0
(Containing) Other PCB Waste 0 1,300 1,000 200 200 4,000 100 200 500 0 0 500 4,000

Subtotal 0 1,300 1,000 1,500 200 200 4,000 1,500 100 200 500 500 0 0 500 500 4,000

Reclaimable Antifreeze 31,461 35,675 19,453 16,661 31,620 25,995 21,098 23,810 13,667 16,851 6,525 10,855 7,360 3,017 0 6,800 66,351
Auto Type Batteries 130,500 135,450 147,595 171,920 71,280 98,440 175,280 166,145 41,765 72,200 73,465 68,250 24,255 39,720 42605 50,715 445,865
Latex Paint 268,300 349,243 379,840 430,081 315,558 358,846 410,495 438,739 159,584 269,382 294,413 246,524 135,090 97,470 182400 180,690 1,434,638
Used Oil 157,833 169,939 179,892 138,325 131,309 123,238 123,193 121,490 72,121 88,387 93,325 65,638 43,275 49,062 39975 25,818 392,950
Used Filters 5,000 4,600 5,800 5,400 4,600 4,000 4,000 5,000 2,200 2,600 2,600 2,200 1,000 1,400 1000 800 13,000
Mercury (Metallic) 80 120 100 350 78 100 200 50 54 80 250 0 0 40 150 0 850
Subtotal 593,174 695,027 732,680 762,737 554,445 610,619 734,266 755,234 289,391 449,500 470,578 393,467 210,980 190,709 266,130 264,823 2,353,654

Asbestos Asbestos 3,000 3,800 3,400 120 4,400 4,600 4,600 0 1,200 3,200 3,400 0 600 1,200 1800 0 100
Subtotal 3,000 3,800 3,400 120 4,400 4,600 4,600 0 1,200 3,200 3,400 0 600 1,200 1,800 0 100

Fluorescent Bulbs 3,000 3,800 3,400 14,400 4,400 4,600 4,600 11,400 1,200 3,200 3,400 7,400 600 1,200 1800 6,200 23,000
Household Batteries 2,370 3,750 6,871 35,119 2,556 3,108 6,571 30,370 2,700 3,630 8,858 10,913 600 3,035 4,631       5,529 55,494
Subtotal 5,370 7,550 10,271 49,519 6,956 7,708 11,171 41,770 3,900 6,830 12,258 18,313 1,200 4,235 6,431 11,729 78,494

Consumer Elec. Devices 3,000 3,800 3,400 341,597 4,400 4,600 4,600 245,920 1,200 3,200 3,400 267,042 600 1,200 1800 164,170
SB 20/50 Video Display Devices 2,370 3,750 6,871 658,909 2,556 3,108 6,571 579,406 2,700 3,630 8,858 378,352 600 3,035 4,631       325,037
Subtotal 5,370 7,550 10,271 1,000,506 6,956 7,708 11,171 825,326 3,900 6,830 12,258 645,394 1,200 4,235 6,431 489,207 2,095,790

Aerosol Corrosive Aerosols 400 1,232 3,066 3,584 3,145 2,955 236 693 805 200 0 400 0
Flammable Aerosols 22,760 28,106 35,258 35,741 39,875 48,539 16,101 24,101 26,364 10,450 11,525 14250 180,871
Poison Aerosols 1,810 4,033 5,592 7,196 5,903 7,685 2,128 4,338 5,161 800 1,200 100 0
Subtotal 24,970 33,371 43,916 44,202 46,521 48,923 59,179 53,832 18,465 29,132 32,330 27,116 11,450 12,725 14,750 16,625 180,871

Other HHW Compressed gas cylinders NR NR NR 68,474 NR NR NR 53,858 NR NR NR 20,918 NR NR NR 16,696 NR
Bulked Non-RCA Liquids NR NR NR 27,528 NR NR NR 22,294 NR NR NR 4,855 NR NR NR 9,775 NR
Empty Drums NR NR NR 30 NR NR NR 0 NR NR NR 0 NR NR NR 0 NR
Non-Hazardous Water NR NR NR 1,700 NR NR NR 2,550 NR NR NR 0 NR NR NR 0 NR
Other 316,052 567,729 22,254 NR 178,783 387,154 27,682 NR 80,394 273,493 12,785 NR 36,858 171,835 7,650       NR NR
Subtotal 316,052 567,729 22,254 97,732 178,783 387,154 27,682 78,702 80,394 273,493 12,785 25,773 36,858 171,835 7,650 26,471 242,651

Propane Propane NR NR 28,060 NR NR NR 36,613 NR NR NR 94,039 NR NR NR 5164 NR NR
CRT NR NR 427,976 NR NR NR 323,695 NR NR NR 273,539 NR NR NR 190971 NR NR
Subtotal 0 0 456,036 0 0 0 360,308 0 0 0 367,578 0 0 0 196,135 0 0

Collection Center Totals 1,560,876 2,011,374 2,136,584 2,913,507 1,447,022 1,792,838 1,980,733 2,476,622 752,188 1,233,809 1,401,488 1,634,754 522,298 761,959 859,707 1,216,415 7,580,282

Grand Total Collected for FY 2002-03 = 4,282,384

Grand Total Collected for FY 2003-04 = 5,799,980

Grand Total Collected for FY 2004-05 = 6,378,512

Grand Total Collected for FY 2005-06 = 7,580,282

Grand Total Collected for FY 2006-07 = 8,241,298

NR = Not Reported

2,095,790

Category Anaheim Huntington Beach

13,640 3,394

San Juan Capistrano
Collection Center Waste Volumes Collected (pounds)

Irvine

2,003

0

490 0

400

Electronic 
   Waste (UW)

2005-06 Combined 
Collection 
(4 centers)

Universal 
   Waste

1,871

4,238

2,135

4,020

542

Type Of Waste

1,500 1,500 500 500

44,202 53,832 27,116 16,625

0038647



SECTION C5, MUNICIPAL ACTIVITIES 
 

2006-07 Unified Annual Progress Report                                   November 15, 2007                                 
Program Effectiveness Assessment 
 C-5-30 

Table C-5.11:  Used Oil Grant Participation 

Motor Oil/Oil 
Products 
(Gallons)

Oil Filters 
(Units)

Motor Oil/Oil 
Products 
(Gallons)

Oil Filters 
(Units)

Motor Oil/Oil 
Products 
(Gallons)

Oil Filters 
(Units)

Motor Oil/Oil 
Products 
(Gallons)

Oil Filters 
(Units)

Motor Oil/Oil 
Products 

(Gallons)**

Oil Filters 
(Units)**

Aliso Viejo X 07/01/06 07/30/07 NA NA 63,647 27,109 28,397 17,672 21,320

Anaheim X 09/01/06 09/01/09 135 74 0 0 NA NA 207,292 3,600 207,292 3,600

Brea X 07/01/06 06/30/07 900 165 720 144 31,680 3,867 27,400 18,500 18,500 13,000

Buena Park X 07/01/06 06/30/07 NA NA 9,495 NA 12,289 220 1,417 200 1,423 269

Costa Mesa X 07/01/06 06/30/08 7,869 90 8,886 101 473 59 3,002 25 0 0

Cypress X 07/01/06 06/30/07 NA NA 43,000 0 75,000 75,000 6,997 volumes not 
reported

Dana Point X 07/01/06 06/30/07 624 NA 28,930 NA 5,610 NA 28,000 14,000 3,507 17,000

Fountain Valley X 07/01/04 06/30/08 1,834 27 74 15 147 28 1,084 28 145 28

Fullerton No NA NA 15,840 35 50,856 132 79,942 79,942 79,942

Garden Grove X 07/01/04 06/30/08 31,837 1,154 19,471 NA 3,170 809 2,494 707 36,495 706

Huntington Beach X 06/01/04 07/01/05 1,499 368 702 203 887 239 1,395 285 1,038 269

Irvine X 71,784 NA 71,784 NA 59,645 NA 68,043 data not 
available 31,960 539

La Habra X 07/01/07 06/30/08 NA NA 7,630 NA 60,945 750 16,798 3,740

La Palma No NA NA 0 0 0 0

Laguna Beach X 07/01/05 06/30/08 41 0 1,014 0 153 NA 606 4 848 7

Laguna Hills X 07/01/06 06/30/07 DNR DNR NA NA 44,800 11,000 34,865 14,500 44,865 21,500

Laguna Niguel No NA NA DNR DNR NA NA NA NA

Laguna Woods X 07/01/05 06/30/06 14,400 3,000 84 NA 25 6 253 3

Lake Forest X 07/01/04 06/30/07 9,297 NA NA 63,614 NA 50,894 Volumes not 
reported 9,613 volumes not 

reported

Los Alamitos X 07/01/06 06/30/07 34,600 volumes not 
reported

Mission Viejo X 07/01/06 06/30/07 12,145 147 14,280 NA 14,372 55 82,950 24,700 83,000 55,000

Newport Beach X 07/01/03 06/30/09 NA NA 19,471 NA

Orange X 07/01/05 06/30/08 2,966 NA 418 NA 2,158 554 2,660 625 23,700 580

Placentia X 07/01/04 06/30/07 707 209 91 18 148 160 16,907 2,835 570 110

R S Margarita X 07/01/06 06/30/07 NA NA NA NA 33,544 133 36,000 17,750 46,000 17,750

San Clemente X 07/01/04 06/30/05 19,455 2,500 19,455 2,500

S J Capistrano X 07/01/06 06/30/07 5,770 667 1,620 1,296 98,000 13,500 98,000 13,500 57,500 39,000

Santa Ana X 05/01/06 05/01/07 5,804 3,815 12,037 3,698 12,583 4,004 11,036 3,210 8,288 2,595

Seal Beach No NA NA 0

Stanton X NA NA NA NA

Tustin X 07/01/06 06/30/07 NA NA NA NA NA NA 78,452 52,275 76,500 50,500

Villa Park No NA NA NA NA NA NA NA NA

Westminster X 07/01/06 06/30/07 64,100 NA 7,620 3,000 34,442 1,000 97,490 43,425 97,500 65,000

Yorba Linda X 07/01/07 06/30/08 NA NA 67,870 12,125
County of 
Orange/OCFCD* X 07/01/06 06/30/07 259,000 1,333 61,330 49,064 653,848 57,817 875,617 296,464 148,494 16,424

526,007 13,584 378,967 60,171 1,290,177 93,451 1,970,141 507,386 1,121,116 341,062

*  The number of gallons of used oil collected dropped in 2003-04 and then dramatically increased for 2004-05 due to CIWMB regulations in 2003-04 when  
    the CIWMB stated that only the used oil turned in by do-it-yourselfers could be counted.  However, for the 2004-05 reporting year, the CIWMB reversed their 
   decision and allowed all used oil to be counted, including oil from HHHCCs and certified collectors (Jiffy Lube, etc.).

** The Integrated Waste Management Board's standard for used motor oil is 7.5 lbs per gallon and each used oil filter weighs approximately 1.5 pounds 
    (with the assumption that it contains up to 14 oz of oil when removed from the engine)

PERMITTEE

Has or 
Participates 
in a Used Oil 

Grant

Amount Collected As a 
Result of the Used Oil 

Grant FY 2002-03

Amount Collected As a 
Result of the Used Oil 

Grant FY 2003-04
Begins Ends

Totals

Amount Collected As a 
Result of the Used Oil Grant 

FY 2004-05

Amount Collected As a 
Result of the Used Oil 

Grant FY 2006-07

Amount Collected As a 
Result of the Used Oil 

Grant FY 2005-06
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Effectiveness Assessment Outcome Levels 

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Model Municipal Activities 
Program Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

Inventory  Maintain 
Inventory      

Prioritization  Assign 
Priorities 

 Change in 
prioritization level    

Inspection 
Conduct and 
track # of 

inspections 
  # BMPs 

implemented 

P  Load reduction 
associated with 

BMPs 
  

Training 
 Track 

number/type of 
training sessions 

P Surveys show 
improved 

knowledge 
    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 

Table C-5.12:  Current and Potential Outcome Levels (Municipal Activities) 
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Effectiveness Assessment Outcome Levels 

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Model IPM and Fertilizer 
Guidelines Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

Model IPM  Formal Policy  Reduction in 
pesticide use    

Fertilizer Guidelines P  Formal Policy  Reduction in 
fertilizer use    

Training 
 Track 

number/type of 
training sessions 

P Surveys show 
improved 

knowledge 
    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 

Table C-5.13:  Current and Potential Outcome Levels (IPM) 

0038650



SECTION C5, MUNICIPAL ACTIVITIES 
 

2006-07 Unified Annual Progress Report                                    November 15, 2007                                 
Program Effectiveness Assessment 
 C-5-33 

 

Figure C-5.1:  Municipal Facility Prioritization 
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Figure C-5.2:  Municipal Facility BMP Implementation 
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Figure C-5.3:  Fertilizer Application (Pounds of Active Ingredient) 
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LBS. NITROGEN PER ACRE BY PERMITTEE
2006-07
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Figure C-5.4:  Fertilizer Application (Pounds of Nitrogen) 
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LBS. PHOSPHORUS PER ACRE BY PERMITTEE
2006-07
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Figure C-5.5:  Fertilizer Application (Pounds of Phosphorus) 
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Figure C-5.6:   Pesticide Application (Pounds of Active Ingredient) 
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Figure C-5.7:  Street Sweeping – Tons of Material Collected & Miles Swept 
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Figure C-5.8: Tons of Solid Waste Collected 

3,640,000 3,620,000
3,900,000

3,536,117
3,319,223

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

3,000,000

3,500,000

4,000,000

4,500,000

So
lid

 W
as

te
 C

ol
le

ct
ed

 (t
on

s)

2002-03 2003-04 2004-05 2005-06 2006-07

0038658



SECTION C5, MUNICIPAL ACTIVITIES 
 

2006-07 Unified Annual Progress Report                                    November 15, 2007                                 
Program Effectiveness Assessment 
 C-5-41 

 
 
 

 

Figure C-5.9:  Number of Catch Basins Re-Stenciled 
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basins in the County in 2006-07.
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Figure C-5.10:  Catch Basin Inventory – Number & Percentage of Catch Basins Inspected and/or Cleaned 

30,833
28,752

34,370
33,163

42,506

36,294

38,716

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

C
at

ch
 B

as
in

s

2002-03 2003-04 2004-05 2005-06 2006-07

I
n
s
p
e
c
t
e
d

C
l
e
a
n
e
d

90%
(avg)

C
l
e
a
n
e
d

86%
(avg)

C
l
e
a
n
e
d

80%
(avg)

C
l
e
a
n
e
d

83%
(avg)

125%
(avg)

Note:  The Permittees reported a total of 41,743 catch 
basins in the County in 2006-07.

C
l
e
a
n
e
d

97%
(avg)

I
n
s
p
e
c
t
e
d

95%
(avg)

0038660



SECTION C5, MUNICIPAL ACTIVITIES 
 

2006-07 Unified Annual Progress Report                                    November 15, 2007                                 
Program Effectiveness Assessment 
 C-5-43 

 
 
 

Figure C-5.11:  Drainage Facility Maintenance - Tons of Debris Removed & Miles of Pipe Cleaned 
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Figure C-5.12 Coastal & Inner Coastal Cleanup Numbers 
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Figure C-5.13 Used Oil & Filters Collected 
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C-6.0  PUBLIC EDUCATION 
 
C-6.1 Introduction 
 
Public education is an essential part of a municipal stormwater program.  Developing 
programs to increase awareness and involve the public can be an effective method for 
controlling pollution.  Emphasizing the relevant impact of stormwater pollution to each 
particular target audience increases the likelihood that the messages will be noticed and 
that the audience will support and participate in program implementation.  When a 
community has a clear idea where the pollution comes from, how it can affect them and 
what they can do to prevent those effects, they will be more willing to support and 
participate in the program implementation. 
 
C-6.2  Program Background 
 
During the First Term Permits, the public education program mainly consisted of the 
development and distribution of public education materials; participation in community 
outreach events such as the Orange County Fair, school demonstrations, speaking 
engagements, the development of a 24-hour water pollution problem reporting hotline, 
and coordination with other agencies running public information programs. 
 
In late 1999, the Permittees developed a comprehensive long-term NPDES public and 
business education strategy in order to effectively educate the public and targeted 
business groups about the effects of stormwater pollution and encourage their 
participation in the protection of surface water.  The Final Report is entitled 
“Recommendations for Expanding the Orange County Stormwater Program’s Public and 
Business Education Outreach Program” (DAMP Exhibit 6.I).   
 
In March 2002, based on the above-mentioned strategy, the Permittees completed the 
final plan entitled “Orange County Stormwater Public Education Program Recommendations” 
(DAMP Exhibit 6.II).  The Plan recommends the key outreach campaign elements 
necessary to meet the Third Term Permit requirements for public education and 
provides a rationale for these recommendations in order to achieve the various public 
education goals.  
 
At the end of the Second Term Permit, the Permittees began implementation of the 
public and business education outreach campaign elements. The key elements 
completed include: 
 

• The completion of a public awareness survey 
• Identification of general and specific goals of the program 
• Identification of the target audiences and key messages for those audiences 
• Recommendation of the Project Pollution Prevention program “brand name” 
• Development of a model watershed education program 
• Development of key web site materials for distribution to cities 
• Development of the program strategies and plan overviews 
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The Third Term Permits set a higher expectation for the performance of an effective 
public education component of the stormwater program by setting the following goals: 
 

• Measurably increase the knowledge of target communities regarding the storm 
drain system, impacts of urban runoff and stormwater pollution on receiving 
waters, and potential BMP solutions for the target audience. 

• Measurably change the behavior of target communities and thereby reduce 
pollutant releases to the municipal storm drain system and the environment. 

• Target 100% of the residents, including businesses, commercial, and industrial 
establishments.  Through use of the local print, radio, and television, the 
Permittees must ensure that the public and business education program makes a 
minimum of 10 million impressions per year in the Santa Ana Regional Board 
area and that those impressions measurably increase the knowledge and 
measurably change the behavior of the targeted groups. 

 
In May 2004, the Permittees re-examined the 2002 “Orange County Stormwater Public 
Education Program Recommendations” for conformance with the findings of the May 2003 
Public Awareness Survey (DAMP Exhibit 6.IV).  Based upon this review, an updated 
plan, “Update of Strategic Direction” was produced. This plan provides a strategic 
rationale for each public and business education outreach campaign element. 
 
The key elements implemented during this Third Term Permit include:  
 

• Development of a plan that prioritizes the materials necessary for 
revision/development and defines the common look and theme. 

• Translation of all materials into Spanish and the creation of a Spanish web page. 
• Translation of key materials into Vietnamese. 
• Development and implementation of a media plan that includes advertisements 

in major publications, on Orange County Transit Authority buses, on Internet 
web sites, in movie theaters, on radio and on cable television. 

• Development and implementation of a non-media plan which includes building 
relationships with businesses, trade associations, chambers of commerce, and 
organizations that provide key opportunities for outreach. 

• Development of “tool box” materials to conduct local outreach such as the 
development of sample press releases, newsletter articles, fact sheets and billing 
inserts. 

• Development of a municipal employee-training program to educate all 
employees about general stormwater principals. 

• Development of a school education plan to reach K-12 students in Orange 
County with pollution prevention messages.  

• Development of an outreach plan for the approximate 10,000 food service 
facilities in Orange County. 

• Conducting a follow-up public opinion/education survey. 
• Continuing the efforts of the previous Permits. 
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C-6.3 Accomplishments 
 
During the First and Second Term Permit periods, the Principal Permittee took the lead 
in developing a regional awareness program.  The Permittees were encouraged, but not 
required, to enhance the information provided with educational efforts more specific to 
local issues of importance related to water quality. 
 
To ensure that a consistent, coordinated effort is disseminated countywide during the 
Third Term Permit period, the Permittees are relying on the countywide program to 
serve as the umbrella campaign that they will augment and reinforce with local efforts to 
address their specific needs, issues and requirements.  This synergistic program is 
designed to move the Public Education Program from a scattered approach of sporadic, 
disconnected efforts, to a consistent, comprehensive and coordinated approach that 
increases the likelihood of achieving program goals. 
 
C-6.3.1   Countywide Efforts 
 
In November 2002, the Orange County Permittees began implementation of a long-term 
coordinated, multimedia countywide public and business education outreach campaign.  
The campaign includes the following elements: 
 
Revision/Development of Countywide Public and Business Education Materials 
 
The first goal of the campaign was to review the current countywide public and business 
education materials and to develop a plan to identify the materials necessary to 
communicate an effective overall pollution prevention message (DAMP Exhibit 6.III). 
Based on this review, a prioritized list of materials to be developed was created.  The 
prioritization was based significantly on meeting the requirements of the Third Term 
Permits.  At a minimum, all of the program materials would: 
 

• Explain the difference between the storm drain and sanitary sewer system, and 
emphasize that water in the storm drain does not receive treatment before entering 
our waterways 

• Focus on specific pollution-causing behaviors and address them directly to 
increase the likelihood of changing those behaviors and reducing pollution 

• Emphasize the relevant impact of stormwater pollution to the target audience 
• Include a positive alternative to pollution-causing behaviors 
• Tailor the personality, focus and depth of program messages appropriately for 

each audience and venue 
• Facilitate a local and regional stormwater theme and look 
• Include the Project Pollution Prevention moniker 

 
During the 2006-07 reporting period the materials created/revised in English include: 
 

• New Brochures 
o “Help Prevent Ocean Pollution: Tips for the Automotive Industry” 
o “Help Prevent Ocean Pollution: Tips for Maintaining a Septic Tank System  
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o  “Educational Program Opportunities for Teachers & Students: 2006-07” 
 

• Revised Brochure 
o  “Help Prevent Ocean Pollution: Tips for Pets” 

 
• Seasonal Themed Quads  

o “Get Your Butts Out of the Water – Cigarette Filters Are Polluting Our 
Creeks, Rivers, Bays and Ocean” 

o “Overkill – You Can Manage Pests and Protect Water Quality” 
 

• Advertisements 
o “Cleanup Day 2006” 
o  “Project Pollution Prevention Celebrates Earth Day 2007” 

 
• Artwork 

o “Sewer vs. Storm Drain” 
 
 

During the 2006-07 reporting period the materials translated into Spanish include: 
 

• New Brochure 
o “Help Prevent Ocean Pollution: Tips for the Automotive Industry” 

 
• Advertisements 

o “Cleanup Day 2006” 
o  “Project Pollution Prevention Celebrates Earth Day 2007” 
 

During the 2006-07 reporting period the materials translated into Vietnamese include: 
 

• New Brochure 
o  “Help Prevent Ocean Pollution: A Guide for Food Service Facilities”  

 
Development of a Media Outreach Plan and a Method to Track Impressions 
 
In order to support the countywide public and business education program, a strategic 
media relations campaign was developed and implemented to reach a majority (51 
percent or more) of the selected target groups with sufficient frequency (three or more 
times) to measurably increase their knowledge and measurably change their behavior.  
A cost-efficient and strategic media plan for print, bus, theater, cable, and radio 
advertising was developed based on market research (DAMP Exhibit 6.III).  
 
The media plan included the following criteria: 
 

• Use targeted ad placement. Place print ads in sections or features that have a 
high probability of being read by the target audience. 

• Take advantage of seasonal behaviors and activities. Schedule paid media and 
non-media activities to coincide with the seasonal nature of certain behaviors 
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and activities associated with stormwater pollution. 
• Use geographic targeting. Focus paid media and non-media activity in areas that 

have particular relevance. 
• Take advantage of media spill from neighboring programs. Plan and schedule 

paid media to take advantage of media reaching Orange County from 
neighboring programs, particularly Los Angeles and San Diego counties. 

• Coordinate paid media and non-media activities to maximize their impact and 
effectiveness 

• Identify the expected number of impressions that may be achieved for each event 
 
During the 2006-07 reporting period, the media plan was updated to build upon and 
complement the advertising placed in year one, two, three and four of the campaign.  
This includes print, radio, theater, and cable advertising.  
 
1. Print Advertising 
 
Orange County is served by two major daily newspapers, the Los Angeles Times and 
Orange County Register. In addition to these daily newspapers, numerous weekly papers 
cater to varied segments of Orange County’s population.  The Register has 23 weekly 
community papers that serve Anaheim, Brea, Costa Mesa, Fountain Valley, Fullerton, 
Irvine, Newport Beach, Orange, Placentia, Tustin, Huntington Beach, Yorba Linda, San 
Juan Capistrano, Dana Point, Laguna Beach, Laguna Niguel, Aliso Viejo, Ladera, Laguna 
Woods, Lake Forest, Mission Viejo, San Clemente and unincorporated areas.  The Times 
has weekly community papers that serve Huntington Beach and Laguna Beach, as well 
as a daily paper that serves Newport Beach and Costa Mesa. Advertisements were also 
placed in the OC Weekly, a popular weekly paper, in Excelsior and Miniondas, the 
County’s best read Spanish language newspapers, and News-Enterprise, to reach areas 
not served by the Times and Register community papers.  The Business Journal 
publication was used for the first time during this reporting period because of its wide 
outreach to businesses.  
 
During the reporting period the Permittees collectively purchased:  

• Three full-color ads in the Sunday Orange County Register 
• One full-color ad in the Sunday Los Angeles Times (Orange County Edition) 
• Six ads in the Register’s community papers 
• Four ads in the Los Angeles Times’ three Orange County community papers: the 

Daily Pilot, Huntington Beach Independent and Laguna Beach Coastline Pilot 
• Three ads in the News-Enterprise 
• One ad in OC Business Journal  
• One full page ad in OC Weekly   
• Four ads in Miniondas 
• Four ads in Excelsior 

 
The six print ads used were: 

• “Poolution “– encourages residents to protect the environment by picking up pet 
waste 
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• “Over Kill?” – encourages residents to protect the environment by using 
pesticides properly 

• “Cleanup Day 2006” – encourages residents to participate in Cleanup Day 
• “Project Pollution Prevention Celebrates Earth Day 2007” – celebrates Earth Day by 

reminding people that the Ocean begins at their front door 
•  “Overwatering” – encourages residents to protect the environment by not 

overwatering their lawns 
 

The plan called for additional advertising that ran after the 2006-07 reporting period. 
 
Table C-6.1 provides a summary of the impressions created by the countywide print 
advertising campaign.  For publications such as the OC Register, that straddle both 
regions, impressions are provided for each region as well as countywide.  For 
publications such as community papers that tend to be centralized, impressions are only 
provided for the region they affect. Impressions for all print advertising total more than 
14 million for the 2006-07 reporting period.   
 
2. Internet Advertising 
 
Internet usage is increasing in Orange County.  In fact, the latest survey preformed in 
2005 by the Orange County Stormwater Program showed a significant increase in the 
number of residents who receive their information from the Internet.  Therefore, two 
animated Internet banners were created “Get Your Butts Out of the Water” and 
“Pollution is Happening Now.”  These banners were placed on the Orange County 
Register’s web site and received nearly 250,000 impressions in the 2006-07 reporting 
period (Table C-6.2). 
  
3. Radio Advertising 
 
Radio is an extremely effective means of communicating with the public. Although 
people are listening while they are driving, messages are still very well absorbed.  In 
2006-07, a pilot program was initiated with KNX AM in June 2007. KNX ran thirty 60 
second spots for one week.  The spots ran Monday – Sunday from 6:00 a.m. – 11:00 p.m. 
with equal coverage during all times of the day.  The KNX spots generated more than 1 
million impressions over the week period (Table C-6.3). 
 
Radio is also an extremely effective means of communication with the Spanish speaking 
public.  In 2006-07, advertising was purchased on Sonido 96.7 FM.  Sonido ran forty 60 
second spots one week of the month, over the course of two months.  The spots ran 
Monday – Sunday from 6:00 a.m. to 11:00 p.m. with equal coverage during all times of 
the day.  The Sonido spots generated 550,000 impressions over the two-month period 
(Table C-6.4). 
 
Table C-6.5 provides a summary of the impressions created by the countywide radio 
advertising campaign.  Impressions for all radio advertising total 1,565,800 for the 2006-
07 reporting period.   
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4. Movie Theater Advertising 
 
Movie theaters provide a highly effective advertising opportunity because the audience 
is captive to what is on the screen. Unlike newspapers, in which pages or sections can be 
discarded, or television, in which channels can be changed during commercials, theater 
audiences have no choice but to watch what is run on the screen.  Movie theater 
advertising was purchased primarily in Edwards/Regal Cinemas because they provide 
broad coverage of the County, offer a special pre-movie advertising/news segment and 
allowed economies of scale.  
 
Permittees created a 30-second public service announcement (PSA) entitled “Stormwater 
101.”  The 30-second PSA shows simple tips everyone can perform to improve water 
quality.  
 
During the 2006-07 reporting period, the spot ran from June 22, 2007 – June 30, 2007.  
The spot was seen on-screen before movies and on a rotating loop in lobby kiosks.  The 
sound from the lobby kiosks was piped into lobby areas and restrooms.  The movie 
theater advertising generated more than 350,000 impressions for the first nine days of 
the program.  The theater advertising did continue into the next reporting period. Table 
C-6.6 provides a summary of the impressions created for on-screen and lobby kiosk 
advertising.   
 
5. Cable Television Advertising  
 
Running advertisements on cable television has the potential to reach a very large 
audience in a cost-efficient and strategic manner.  Cable systems offer discounts, 
matching spots or free airtime for public service announcements.  Two cable systems 
service Orange County: Cox and Time Warner.  The 30-second “Stormwater 101” PSA 
was used for the cable advertising on both cable stations for a four-week period from 
June 4, 2007 to June 30, 2007. 
 
The PSA ran on several cable channels including TNT, TBS, FX Movie, HGTV, Lifetime, 
USA Movie, MTV, NICK, Comedy Central, GalaVision and FSE (Fox Sports En Espanol).  
 
Table C-6.7 provides a summary of the impressions created by each cable company.  
Table C-6.8 shows that the countywide cable advertising campaign created 1,006,541 
impressions during the reporting year.    
 
Summary of Media Impressions  
 
In order to be effective, a media outreach campaign must reach a majority of the selected 
target groups with sufficient frequency to measurably increase their knowledge and 
measurably change their behavior.  Table C-6.9 shows that the countywide advertising 
campaign created 17,365,167 impressions during the 2006-07 reporting period.   
To determine if the advertising impressions were equally distributed throughout the 
County, an analysis was conducted by totaling all the advertising impressions created, 
determining each city’s percentage of those impressions, and comparing it against their 
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percentage of the County’s population.  Nearly all of the cities have impressions within 
a few percentage points of their overall percentage of the county’s population.  Table C-
6.10 compares each city’s percentage of impressions against their percentage of the 
County’s population.  
 
Development of a Non-Media Outreach Plan and a Method to Track Impressions 
 
A cost effective and strategic non-media outreach plan was developed and implemented 
in order to support the Orange County NPDES Stormwater Program’s public and 
business education efforts and compliment the advertising media outreach (DAMP 
Exhibit 6.III). As defined here, “non-media outreach” refers to activities that are free or 
low cost media advertisements.  Combined with paid advertising, the free or low cost 
outreach efforts reached selected target audiences with sufficient frequency to increase 
their awareness and motivate them to change their polluting behaviors. The key non-
media outreach opportunities identified for implementation included:   
 
1. Outreach to Permittees   
 

a) Outreach Materials 
 

Artwork 
Several pieces of artwork, including the “Sewer vs. Storm Drain” poster, “Cleanup Day 
2006” and “Project Pollution Prevention Celebrates Earth Day 2007r” advertisements 
were created during the 2006-07 reporting period.  Permittees were encouraged to 
use the artwork on outdoor locations such as bus shelters, streetlight banners, mouse 
pads and beach towels. 

 
The Quad 
In February 2005, the Stormwater Program implemented “The Quad” as a tool to 
communicate with Cities, Businesses, Utilities and Organizations.  Each Quad 
contains a newsletter, press release, fact sheet and billing insert focusing on a 
seasonal stormwater theme. Three seasonal quads were created and distributed 
during this reporting period. The following were the 2006-07 Quad themes: 

 
• ”Get Your Butts Out of the Water – Cigarette Filters Are Polluting Our Creeks, 

Rivers, Bays and Ocean” 
• “Overkill – You Can Manage Pests and Protect Water Quality” 

 
The Quads were provided to Permittees, businesses, and utilities for use in 
newsletters, Web sites, blast e-mails, kiosks, events, lobbies, accounts payable, 
accounts receivable and payroll. At the start of each season, a Quad distribution list 
was used to forward the information to more than 100 entities.   
 
Employee Training Materials 
Municipal stormwater training materials were developed to educate all Permittee 
employees about general stormwater pollution prevention principles.  The materials 
included:  
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• “Pre-Training Evaluation” to determine the level of stormwater knowledge an 

employee has prior to the receiving the “Stormwater 101” training. 
• “Stormwater 101” Training video, a 7 minute video (available in CD-Rom, 

DVD or VHS) outlining key stormwater terms and concepts.   
• “Stormwater 101” PowerPoint, a presentation outlining key stormwater terms 

and concepts.  
• “Stormwater 101” Fact sheet, a reference page with key stormwater terms and 

concepts.  
• “Post-Training Evaluation” to determine effectiveness of the “Stormwater 101” 

training.  
 

These materials were distributed to all Permittees. The Permittees provide the 
number of impressions generated by each of these elements within their Program 
Effectiveness Assessments.  
 

2. Business Outreach 
 
A list of key Orange County businesses that the Stormwater Program could foster 
relationships with was researched and developed.  The list included top businesses 
and major Orange County employers.  The following is a list of the business 
partnerships for this reporting period.  
 
a) Chambers of Commerce 
 
One of the most effective ways to contact businesses is through the numerous 
Chambers of Commerce in Orange County.  Materials were sent to Chambers who 
provided the information in their newsletters, on their Web sites, and to their 
business members.   

 
b) Development Companies 
 
The development industry provides a great opportunity to outreach to new 
homeowners and renters in Orange County. By working with these companies the 
Permittees are able to include our pollution prevention messages within new 
homeowners/renters packages that are provided to all clients.  These companies 
include: 
 

• Lennar Homes of California  
• Pulte Homes Corporation   
• TEAM Design & Construction 
 

Through these businesses, over 1,400 brochures were distributed during the 2006-07 
reporting period. 
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c) Outreach Events  
 
The following is a list of outreach events the program participated in during the 
2006-07 reporting period: 
 
• September 16, 2006: Coastal & Inner Coastal Watershed Clean-Up Day 2006 
• September 21, 2006: Pollution Prevention Week sponsored by the County of 

Orange  
• April 19, 2007: San Juan Capistrano Earth Day event  
• April 22, 2007: Upper Newport Bay Earth Day event  
• May 1-2, 2007: Children’s Groundwater Festival  
• May 5, 2007: Snap Shot Day in Huntington Beach 
• June 1, 2007: Mission Viejo Environmental Fair 
• June 25- June 29, 2007: Water Camp 2007  Session 1  

 
Through these events approximately 20,000 event participants visited our program 
booth and received stormwater pollution prevention information.  
  

3. Utility Outreach 
 
Major non-city utilities were contacted during this reporting period and provided with 
sample newsletters for use in their publications.  Several utilities printed stormwater 
education materials in their newsletters including:  
 

• Santa Margarita Water District:  On Tap (Circulation: 40,000) 
- February 2007: “California-friendly Plant of the Month” 
- March 2007: “Say No to Drugs – How to properly dispose of 

pharmaceuticals” 
- March 2007: “Spring Gardening Tips” 
- May 2007: “SMWD Participates in State-wide Water Awareness 

Month – There’s no better time than now to start conserving” 
 

Several utilities distributed stormwater education materials at their corporate offices.  
These included: 

• Irvine Ranch Water District 
• Orange County Water District 
• Santa Margarita Water District 

 
More than 450 brochures were distributed by utilities during the 2006-07 reporting 
period. 
 
Three Orange County waste haulers (Waste Management, CR&R and Rainbow 
Disposal) continued to display the Sad Fish vehicle magnet on their waste hauling 
trucks.  In all, more than 400 magnets were displayed on trucks with routes throughout 
the County.  It is estimated this effort created 15 million impressions during the 2006-07 
reporting period. 
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4. Media Relations Campaign 
  

a) Press Releases  
 

Press releases were used to provide information about stormwater issues to the 
general public.  This is an inexpensive and often effective practice that helps increase 
awareness.  The following releases were sent to the press during the 2006-07 
reporting period.  

 
• Orange County Stormwater Program Win Two Communicator Awards for a Print 

Advertisement and Bus Back Artwork 
• Orange County Stormwater Program Wins Protos Award for Cleanup Day 

 
b) 2006 Inner-Coastal and Watershed Clean-Up Day Publicity 

 
To assist with the 2006 promotion of the Inner-Coastal & Watershed Cleanup Day 
the following materials were created: 
 

• A newspaper advertisement 
• Pre-Press Release 
• Media Advisory 
• Post Press Release 

 
In addition to materials, major local publications were contacted to encourage 
feature stories about the event.  Collectively, the Permittees were able to leverage 
this event in the media to generate significant public awareness.  

 
The 2006 Coastal and Inner Coastal Cleanup Day was a tremendous success.  Orange 
County increased its number of volunteers by nearly 1,000 with a total of 6,536 
participating, the second largest volunteer count of any county in the State of 
California.  This record breaking number of volunteers picked up 78,015 pounds of 
trash, of which 13,414 pounds were recyclable, increasing both the volume and the 
recyclables from the previous year.  

 
The media coverage both prior to and after the event was unprecedented.  
Newspapers across the county previewed the event in their Calendar sections, a Los 
Angeles-based radio station aired free PSAs promoting the event, and elected 
officials communicated the information through their Web-based newsletters.  All of 
this promotion was phenomenal; however, Stormwater received the greatest honor 
when acclaimed Orange County Register cartoonist Eric G. Lewis, created a clever 
editorial cartoon to promote the event, which ran in 24 community papers 
throughout the county.    

 
Summary of Non- Media Impressions  
 
Table C-6.11 shows that non-media outreach created over 15 million impressions in the 
2006-07 reporting period.   
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School Education Outreach Program 
 
Educating schoolchildren about stormwater and urban runoff pollution is critical to the 
long-term success of the Orange County Stormwater Program.  Today’s children are 
tomorrow’s adults, and the earlier they learn about protecting the environment, the less 
likely they will be as adults to engage in pollution causing behaviors.  Children can also 
share information they learn in school with their parents and other relatives.  Children 
are excellent watchdogs when it comes to their parents’ activities, and they are likely to 
try to correct a parent’s polluting behavior. 
 

During the 2002-03 reporting period, extensive meetings took place with representatives from 
various educational programs and agencies throughout Orange County.  A school education 
outreach plan (DAMP Exhibit 6.III) was developed during the 2003-04 reporting period and 
started implementation during the 2004-05 reporting period. 
 
1. Orange County Department of Education (OCDE) 

 
Inside the Outdoors is an environmental education program administered by the Orange County 
Department of Education (OCDE).  The mission of Inside the Outdoors is to empower students, 
teachers, parents and the community to explore natural areas and expand their knowledge.  
There are four types of programs within Inside the Outdoors:  Outdoor Science School, School 
Programs, Field Programs and Teacher Workshop.  The following is a summary of the programs 
implemented: 
 

a) Outdoor Science School  
 

Since 1974, OCDE has administered the Outdoor Science School.  It currently operates 
at several sites in the San Bernardino Mountains where fifth and sixth grade students 
and their teachers participate in a weeklong science adventure.  During the week, the 
students hike academic trails to cover the core curriculum.  Students also go on an 
adventure hike, attend a science session and perform a skit.  Students and teachers 
develop an awareness and appreciation of the environment and realize that they 
affect its quality.  Students are immersed in a natural environment during their 
Outdoor Science School experience.  The curriculum is aligned with the California 
Science Content Standards and the California Science Framework.  

 
In partnership with the Orange County Stormwater Program, OCDE included a science 
session on water pollution.  This session includes information on sources of water for 
Southern California, pollution prevention, and watershed information.  A two-page Project 
Pollution Prevention checklist on water and trash pollution is distributed.  Once the 
checklist is completed, a discussion is facilitated by the teacher. 

 
During the 2006-07 reporting period, 2,199 students participated in this program.   

  
b) School Program 

 
Another division of Inside the Outdoors is the “Drip Drop” school program whereby a 
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Traveling Scientist (an actual science teacher) visits school sites.  During the 60-
minute presentation, students become familiar with how their actions affect water 
quality, describe ways that water bodies become polluted, demonstrate at least one 
data collection technique scientists use to assess water quality, become familiar with 
water quality terms, regulations and monitoring methods and develop a small 
project to improve water quality in their neighborhoods. 

 
During the 2006-07 reporting period, 256 students participated in this program.  

 
c) Field Program  

 
The third division of Inside the Outdoors is the field program whereby fifth grade 
students move out of the classroom and into the real world of science and social 
science.  In specially selected parks and preserved areas, (Shipley Nature Center, 
Casper Park, Modjeska Canyon, Irvine Regional Park, Rancho Sonado, Dana Point 
and Crystal Cove) students learn about the natural history of the area.  The program 
– “Where Do I Flow” is a hands-on station where students pretend to become water 
droplets moving through the water cycle.  As droplets, they travel through cities, 
people's homes, farms, wetlands and oceans.  In the process, the students learn 
where water becomes polluted, cleaned and filtered.    

 
During the 2006-07 reporting period, 1,789 students participated in this program.  

 
2. Municipal Water District of Orange County (MWDOC)/  
 Discovery Science Center (DSC) 
 
In the fall of 2002, the Principal Permittee met with MWDOC to discuss the goals and 
objectives of the Public Education Program.  As a result, MWDOC agreed to distribute 
an interactive, student-friendly booklet through its Elementary Water Science Education 
Program. The booklets are distributed to all fifth grade students attending the grade-
specific science lesson assemblies.  In addition, instructors screen the Project Pollution 
Prevention video entitled “Go With the Flow.”  The video is seven minutes in length and 
features teenage actors explaining the water cycle, the everyday activities that cause 
pollution and the difference between sewers and storm drains.   
 
In the fall of 2004 MWDOC formed a new partnership with the DSC that allowed both 
organizations to reach more Orange County students.  In the 2004-05 and 2005-06 
reporting periods, MWDOC and the DSC hosted teacher workshops, assembly 
programs and presentations at the DSC facility.  During the 2006-07 reporting period, 
MWDOC continued the teacher workshop Project WET. 
 

a) Project WET  
 
Project WET is an international, interdisciplinary water science and education 
program for formal and non-formal educators of K-12 students.  The goal of the 
Project WET program is to facilitate and promote awareness, appreciation, 
knowledge and stewardship of water resources through the development and 
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dissemination of classroom-ready teaching aids and the establishment of state-
sponsored Project WET programs. 
 
The Project WET Curriculum and Activity Guide is a collection of innovative, 
interdisciplinary activities that are hands-on, easy to use and fun.  Project WET 
includes many activities on pollution prevention including “Amazing Water,” 
“Macro invertebrate Mayhem,” “A Rainy Day Hike” and “Sum of the Parts.”  Based 
on the goals and objectives of the Orange County Stormwater Program, Project WET 
has developed curriculum specific to stormwater pollution.  The following two 
Project WET classes took place during the 2006-07 reporting period: 

 
1) Cal State Fullerton – January 30, 2006 
2) ACCESS – September 24, 2006 
 

A total of 50 teachers took the Project WET classes, subsequently reaching more than 
1,500 students. 

 
b) Research 
 
During the 2006-07 reporting period the Principal Permittee met with MWDOC and 
DSC to develop the framework for a long term educational stormwater program.  
These programs will be implemented in future reporting periods. 

 
Table C-6.12 shows the School Plan created 8,264 impressions for the 2006-07 reporting year.     
 
In addition to these efforts, the Public Education Program included the following activities 
during the reporting period: 
 

• Public Education Committee – The Permittees continued the Public Education 
Committee to provide regional consistency and oversight for the stormwater 
public education efforts. The Committee met monthly during the 2006-07 
reporting period. (See Section C-2.3.1 – Management Framework for a detailed 
discussion of the committee structure.) 

 
• Regional Efforts - To assist in the implementation of the Public Education 

Program, promote regional consistency and coordinate the multiple educational 
efforts underway, the Permittees participated in regional public education efforts 
such as the California Stormwater Quality Association Public 
Information/Public Participation (PI/PP) Work Group.  

 
C- 6.3.2     Principal Permittee Efforts   
 
The Principal Permittee conducted a number of countywide public education efforts on 
behalf of the Permittees.  These efforts included: 

 
• Coordination of the Public Education Program. 
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• Provision of brochures, magnets, bookmarks, manuals, and posters to the 
Permittees, general public, businesses, schools, and other agencies.  During the 
reporting period, over 77,100 pieces of educational materials were distributed.  
Table C-6.13 lists the educational materials distributed during the reporting 
period. 

 
• Management of the countywide 24-hour bilingual water pollution reporting 

hotline number, (714) 567-6363, which handles water pollution complaints as 
well as inquiries about stormwater and public education materials.  During the 
reporting period the hotline received 90 water pollution calls.  Water pollution 
complaints are also received through the County web site.  During the reporting 
period 30 e-mails were received.   

 
• Advertisement of the 24-hour water pollution hotline number and web address, 

www.ocwatersheds.com, in all SBC Regional Phone Directories. 
 
• Management of the County web site, www.ocwatersheds.com, which contains 

general stormwater information, online documents, public education materials, 
on-line forms to report water pollution and street drain problems and links to 
other Stormwater Program participants.  During the reporting period the web 
site received 6,814,672 hits.  

 
• Participation in various workshops, seminars and public hearings addressing 

stormwater management issues which hosted over 2,000 attendees:  
 

o July 12 & 13, 2006 – Public meetings on NPDES Permit Renewal and the 
ROWD. 

 
o December 4, 2006 - Public meeting on NPDES Permit Renewal and the 

ROWD. 
 

o September 7, 2006 - Community Association Institute Presentation & 
Booth.  Community Associations Institute (CAI) is a national organization 
dedicated to fostering vibrant, competent, harmonious community 
associations. For more than 30 years, CAI has been the leader in 
providing education and resources to the volunteer homeowners who 
govern community associations and the professionals who support them. 
CAI has a local Orange County chapter. 
 

o September 7, 2007 - “Improving Urban Runoff: What Community 
Associations Can Do” - A stormwater informational booth was also set up 
which provided stormwater outreach materials to all in attendance. 
Approximately 200 members representing property management 
companies such as Merit and PCM were in attendance 

 
o November 29, 2006 - CSAC Conference - The Orange County Stormwater 

Program hosted an informal booth for conference attendees.  
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o March 5, 2007 - Zero Waste Community Workshop - The Orange County 

Stormwater Program hosted an informal booth for conference attendees.  
 

o Monthly stakeholder meetings - Santa Ana River Watershed Alliance  
 

C-6.3.3     Pollutant Specific Education 
 
During the 2006-07 reporting year the following pollutant specific education materials 
were developed: 
 
1. “Cleanup Day 2006” Advertisement – This advertisement was developed to 

encourage the public to attend local Cleanup Day events and help pick up trash.  
 
2. “Project Pollution Prevention Celebrates Earth Day 2007” Advertisement – This 

advertisement was developed to promote Earth Day by helping people to recognize 
and prevent sources of pollution.  

 
3. “Sewer vs. Storm Drain” Artwork – This illustration was developed to demonstrate 

the difference between the sewer and storm drain systems.  
 
4. “Help Prevent Ocean Pollution: Tips for Pets” Brochure – This brochure was 

developed to educate pet owners on proper pet care. 
 
5. “Get Your Butts Out of the Water – Cigarette Filters Are Polluting Our Creeks, Rivers, 

Bays and Ocean”- A newsletter, press release, billing insert and fact sheet were 
created to encourage residents to properly dispose of their cigarettes.  

 
6. “Overkill – You Can Manage Pests and Protect Water Quality”- A newsletter, press 

release, billing insert and fact sheet were created to remind residents that many 
common pest removal activities can lead to water pollution. 
 

C-6.3.4     Business Specific Education  
 
During the 2006-07 reporting period the following business specific education materials 
were developed, revised and translated: 
 

1. “Help Prevent Ocean Pollution: A Guide for Food Service Facilities – Developed to 
address the water quality problems that may be caused at a food service facility.  
Recommend BMPs that can be implemented to reduce the impact on the 
environment.   

 
2. “Help Prevent Ocean Pollution: Tips for the Automotive Industry”- Developed to 

address the water quality problems that may be caused by the automotive repair 
industry. It recommends BMPs that can be implemented to reduce the impact to 
the environment.   
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3. “Help Prevent Ocean Pollution: Tips for Maintaining a Septic Tank System”- 
Developed to address the proper maintenance of septic tanks systems in order to 
protect water quality and the environment.  

 
Summary of Public Education Program Impression  
 
Table C-6.15 shows the impressions created by the Permittees individually total 
49,146,703 during the 2006-07 reporting period.  Table C-6.16 and Figure C-6.1 show all 
impressions created by the public education program total 81,669,272 during the 2006-07 
reporting period.  
 
Headline Measure - Public Education Program Impressions 

 
C-6.4 Assessment  
 
In an effort to better understand the public’s awareness regarding water quality issues, 
several surveys have been conducted.  The surveys have incorporated a number of 
questions relating to pesticide, herbicide and fertilizer use, the sewer and storm drain 
system and the public’s overall awareness of the County’s public outreach campaign.  
The results may assist the stormwater program managers in determining how effective 
the program has been and help focus future efforts and resources. The following is a list 
of prior program surveys conducted: 
 

• 1994 Stormwater Pollution Prevention and Flood Awareness Survey  
• 2000 County of Orange Fair Survey 
• 2000 Orange County Sanitation District Fair Survey  
• LA Times In Education Survey 
• 2001 Public Awareness Survey 
• 2003 Public Awareness Survey 
• 2005 Public Awareness Survey 

 
C-6.4.1     Future Program Effectiveness Assessments 
 
During 2002-03, the Permittees obtained consultant assistance to review the approach, 
methodology and results of the 2002 Orange County Stormwater Public Awareness 
Survey as well as the Los Angeles County Segmentation Study.  It was determined that 

Headline Indicator – Number of Impressions: The Permittees’ education programs created 
81,669,272 impressions during the 2006-07 reporting period.  One of the goals of the public 
education program is to target 100% of the residents of Orange County.  Orange County has a 
population of approximately 3 million people.  It is estimated that in order to be successful the 
campaign should make approximately 12 million impressions or 4 per person in the County.  
This also correlates with the Third Term Permit requirement to deliver a minimum of 10 
million impressions within the Santa Ana Regional Board Area. The campaign far exceeded 
this requirement and therefore, it can be concluded that the outreach campaign was indeed 
successful.  
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the development of an approach and methodology for future Orange County public 
awareness surveys was paramount to ensure that the program’s public awareness 
surveys are effective and able to measure changes in knowledge and behavior.  As a 
result, in May 2003, the Permittees conducted a large sample (1,500 respondents) public 
awareness survey to measure the current level of knowledge held by residents of 
Orange County.   
 
In November 2005, after 30 months of the public education campaign, a follow-up to the 
baseline survey was conducted.  The purpose of the second survey was to assess the 
extent to which public opinion and knowledge about urban runoff issues have changed 
and whether Orange County residents have made any behavioral changes as a result of 
the public education campaign. The findings indicate that the public information 
campaign on stormwater and urban runoff has made initial inroads towards increasing 
awareness.  In the majority of questions, awareness of the program and or its elements 
increased one to three percentage points.   
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 Table C-6.1:  Print Advertising Impressions 
 

Newspaper Date Santa Ana 
Impressions 

San Diego 
Impressions 

Countywide 
Impressions 

Orange County Register 
July 16, 2006 

August 27, 2006 
September 10, 2006 

1,623,252 1,439,487 3,062,739 

Los Angeles Times April 19, 2007 372,607 186,024 558,631 
Orange County Business 

Journal 
June 25, 2007   60,000 

OC Weekly April 19, 2007   325,000 

Excelsior 
September 15, 2006 

March 20, 2007 
May 18, 2007 
June 22, 2007 

  760,000 

Miniondas 
August 24, 2006 

September 14, 2006 
April 19, 2007 
June 21, 2007 

943,470 46,530 990,000 

Anaheim Bulletin 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

506,925  506,925 

Anaheim Hills News 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

224,355  224,355 

Canyon Life/RSM News 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

 258,675 258,675 

Capistrano Valley News 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

 129,780 129,780 

Costa Mesa/ 
Newport Beach Current 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

661,800  661,800 
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Newspaper Date Santa Ana 
Impressions 

San Diego 
Impressions 

Countywide 
Impressions 

Dana Point News 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

 137,145 137,145 

Fountain Valley View 

July 7, 2006 
July 14, 2006 

September 15, 2006 
March 23, 2007 
April 20, 2007 
June 22, 2007 

191,745  191,745 

Fullerton News Tribune 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

311,085  311,085 

Irvine World News 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

832,260  832,260 

La Habra/ 
Brea Star-Progress 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

198,330  198,330 

Ladera Post 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

 107,610 107,610 

Laguna Beach News Post 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

 163,155 163,155 

Laguna Niguel/ 
Aliso Viejo News 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

 359,730 359,730 

Leisure World News 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

 169,305 169,305 
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Newspaper Date Santa Ana 
Impressions 

San Diego 
Impressions 

Countywide 
Impressions 

Orange City News 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

343,455  343,455 

Placentia News-Tribune 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

178,965  178,965 

Saddleback Valley News 
Lake Forest/Laguna Hills 

July 7, 2006 
July 14, 2006 

September 15, 2006 
March 23, 2007 
April 20, 2007 
June 22, 2007 

  381,135 

Saddleback Valley News 
Mission Viejo 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

 353,940 353,940 

San Clemente Sun Post 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

 160,005 160,005 

The Wave- 
Huntington Beach North 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

291,285  291,285 

The Wave- 
Huntington Beach South 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

258,750  258,750 

Tustin News 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

376,050  376,050 

Westside Weekly 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

356,655  356,655 

0038684



SECTION C-6.0, PUBLIC EDUCATION 
 

2006-07 Unified Annual Report                                                                                  November 15, 2007 
Program Effectiveness Assessment 
 C-6-22 

Newspaper Date Santa Ana 
Impressions 

San Diego 
Impressions 

Countywide 
Impressions 

Yorba Linda Star 

July 6, 2006 
July 13, 2006 

September 14, 2006 
March 22, 2007 
April 19, 2007 
June 21, 2007 

274,740  274,740 

Daily Pilot 
July 7, 2006 

August 27, 2006 
March 20, 2007 
April 20, 2007 

389,230  389,230 

Huntington Beach 
Independent 

July 6, 2006 
August 24, 2006 
March 20, 2007 
April 17, 2007 

345,000  345,000 

Laguna Beach Coastline 
Pilot 

July 6, 2006 
August 25, 2006 
March 20, 2007 
April 17, 2007 

 216,000 216,000 

News-Enterprise 
July 19, 2006 

March 21, 2007 
April 18, 2007 

225,000  225,000 

Totals  8,904,959 3,727,386 14,158,480 
 

Note: Impressions are based on factors such as attendance numbers, readership, and newsstand numbers 
provided by the suppliers of advertising based on scientific market research.  The newspaper industry standard 
for determining readership is generally 2.5 to 3.5 times circulation; based on the theory that more than one 
person reads an individual issue.  When specific readership numbers are not provided, a conservative estimate 
of 2.5 times circulation has been used. 

 
 
 
Table C-6.2: Internet Advertising 
 

Web site Dates Impressions 
Orange County 
Register 
www.ocregister.com 

July 1, 2006 – August 31, 2006 249,000 

Total  249,000 
 
 
 
Table C-6.3:  Radio Advertising English 
 

Station Dates Spots Countywide 
Impressions 

KNX-AM June 11, 2007 – June 17, 2007 30 1,015,800 
Total   1,015,800 
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Table C-6.4: Radio Advertising Spanish 
 

Station Dates Spot Countywide 
Impressions 

Sonido July 2006 – August 2006 40 550,000 
Total   550,000 

 
 
 
Table C-6.5: Radio Advertising Totals 
 

Station Spots Countywide Impressions 
KNX AM 30 1,015,800 
Sonido FM 96,7 Spanish Advertising 120 550,000 

Total  1,565,800 
 
 
 
Table C-6.6:  Theater Advertising 
 

Theater Date Countywide Impressions 
Santa Ana  June 22, 2007 – June 30, 2007 335,203 
San Diego June 22, 2007 – June 30, 2007 50,143 

Total  385,346 
 
 
 
Table C-6.7:  Cable Television Advertising 
 

Time Warner 
Date Santa Ana San Diego 

June 4, 2007- June 30, 2007 585,104 0 
Total  585,104 

 
 

Cox Communication 
Date Santa Ana San Diego 

June 4, 2007- June 30, 2007 124,870 296,567 
Total  421,437 
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Table C-6.8:  Cable Television Advertising by Region 
 

Cable Company Santa Ana 
Region 

San Diego 
Region 

Countywide 
Impressions 

Cox Communications 124,870 296,567 421,437 
Time Warner 585,104 0 585,104 

Totals 709,974 296,567 1,006,541 
 
Note: Impressions for cable advertising are determined by measuring “frequency times reach,” which varies 
based on population. The cable saturation is fairly evenly distributed throughout the County. As a general 
estimate, the cable run reached approximately 15-20% of each City’s population (which equates to a higher 
percentage of each City’s cable subscribers).  
 
 
 
Table C-6.9:  Advertising Plan for Santa Ana and San Diego Region 

 
 Method Santa Ana 

Region 
San Diego 

Region 
Countywide 

Newspapers 8,904,959 3,727,386 14,158,480 

Internet   249,000 

Radio   1,565,800 

Theater On-Screen 335,203 50,143 385,346 

Cable Television 709,974 296,567 1,006,541 

Totals 9,950,136 4,074,096 17,365,167 
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Table C-6.10:  Advertising Impressions by City 
 

City Population % of OC Population 
% of 

Impressions 
Aliso Viejo 45,017 1.5 3.2 
Anaheim 345,317 11.3 9.3 

Brea 39,584 1.3 1.3 
Buena Park 81,066 2.7 1.9 
Costa Mesa 113,440 3.7 6.5 

Cypress 48,863 1.6 2.0 
Dana Point 36,765 1.2 1.5 

Fountain Valley 57,353 1.9 2.2 
Fullerton 135,672 4.4 3.9 

Garden Grove 172,042 5.6 1.5 
Huntington Beach 200,763 6.6 9.0 

Irvine 180,803 5.9 8.0 
La Habra 61,771 2.0 1.2 
La Palma 16,112 0.5 0.8 

Laguna Beach 24,969 0.8 4.5 
Laguna Hills 33,253 1.1 1.1 

Laguna Niguel 66,126 2.2 2.1 
Laguna Woods 18,371 0.6 1.3 

Lake Forest 78,020 2.6 3.0 
Los Alamitos 12,003 0.4 0.6 
Mission Viejo 98,197 3.2 3.4 

Newport Beach 83,120 2.7 5.1 
Orange 137,751 4.5 4.2 

Placentia 50,323 1.6 2.0 
Rancho Santa Margarita 49,249 1.6 2.1 

San Clemente 65,338 2.1 2.0 
San Juan Capistrano 36,078 1.2 1.4 

Santa Ana 351,697 11.5 3.2 
Seal Beach 25,334 0.8 1.1 

Stanton 38,812 1.3 0.4 
Tustin 70,871 2.3 3.2 

Villa Park 6,230 0.2 0.05 
Westminster 92,270 3.0 0.8 
Yorba Linda 65,621 2.1 2.5 

Unincorporated 118,664 3.9 3.5 
*Total 3,056,865 99.9 99.9 

   Note: This total does not include unincorporated areas of the County. 
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Table C-6.11:   Impressions Created by the Non-Media Outreach 
 

Program Type of Program 
Estimated 
Number of 

Impressions 

Businesses Outreach 

Development Industry 
Outreach Events 
Workshops/Seminars 

 

1,400 
20,000 
2,000 

Utility Outreach  
 

Santa Margarita Water District 
Brochure Distribution 
Waste Hauler Magnets 

120,000 
450 

15,000,000 

Total  15,143,850 

 
 
 
Table C-6.12:   Impressions Created by School Outreach 

 

Program Type of Program Estimated Number 
of Impressions 

MODOC Project WET 1,500 

Orange County Department 
of Education Outdoor Science School 2,199 

Orange County Department 
of Education Traveling Scientist 256 

Orange County Department 
of Education Field Program 1,789 

Ocean Institute Watershed Education 2,520 

Total  8,264 
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Table C-6.13:  Countywide Educational Materials 
 

Public Education Item Number 
Distributed 

Brochures   
"The Ocean Begins At Your Front Door"  14,640 
"The Ocean Begins At Your Front Door" – Spanish  2,211 
“The Ocean Begins At Your Front Door”- Vietnamese 800 
"Help Prevent Ocean Pollution: Your Local Used Oil Collection Center" 
 (North, South & Central) 1,239 

"Help Prevent Ocean Pollution: Your Local Used Oil Collection Center" 
 (North, South & Central) - Spanish 1,353 

"Help Prevent Ocean Pollution: Your Local Used Oil Collection Center" 
 (North, South & Central) - Vietnamese 450 

“Help Prevent Ocean Pollution: Tips for Pool Maintenance”  1,296 
“Help Prevent Ocean Pollution: Tips for Pool Maintenance” – Spanish 101 
“Help Prevent Ocean Pollution: Tips for Landscape and Gardening”  6,482 
“Help Prevent Ocean Pollution: Tips for Landscape and Gardening” – Spanish  2,051 
“Help Prevent Ocean Pollution: Tips for Pet Care”  1,887 
“Help Prevent Ocean Pollution: Tips for Pet Care” – Spanish    651 
“Help Prevent Ocean Pollution: Household Tips” 6,392 
“Help Prevent Ocean Pollution: Household Tips” – Spanish  2,001 
“Help Prevent Ocean Pollution: Tips for Horse Care”  326 
“Help Prevent Ocean Pollution: Tips for Horse Care” – Spanish 201 
“Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials”  3,202 
“Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials”–
Spanish 501 

“Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials”–
Vietnamese 450 

“Help Prevent Ocean Pollution: Maintenance Practices for Your Business”  1,152 
“Help Prevent Ocean Pollution: Maintenance Practices for Your Business” – Spanish 211 
“Help Prevent Ocean Pollution: Tips for Using Concrete and Mortar”  1,181 
“Help Prevent Ocean Pollution: Tips for Using Concrete and Mortar” – Spanish  201 
“Sewage Spills Reference Guide”  1,222 
“Keeping Pest Control Products Out of Creeks, Rivers, and The Ocean”  1,067 
“Help Prevent Ocean Pollution: Residential Pool  1,296 
“Help Prevent Ocean Pollution: Residential Pool – Spanish  101 
“Help Prevent Ocean Pollution: Proper Use and Disposal of Paint” 2,797 
“Help Prevent Ocean Pollution: Proper Use and Disposal of Paint” – Spanish  601 
“Help Prevent Ocean Pollution: Tips for Home Improvement Projects”  2,697 
“Help Prevent Ocean Pollution: Tips for Home Improvement Projects”- Spanish  801 
“Help Prevent Ocean Pollution: Children’s Coloring & Activity Book” 4,466 
“Help Prevent Ocean Pollution: Tips for Residential Pool, Landscape & Hardscape Drains” 3,026 
“Help Prevent Ocean Pollution: Tips for Residential Pool, Landscape & Hardscape Drains” 
– Spanish  463 
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Public Education Item Number 
Distributed 

“Educational Program Opportunities for Teachers & Students” Not 
recorded 

“Help Prevent Ocean Pollution: Tips for Carwash Fundraisers” 1,011 
“Help Prevent Ocean Pollution: Tips for Maintaining a Septic Tank System 0 
“Help Prevent Ocean Pollution: Tips for the Automotive Industry” 1,680 
“Help Prevent Ocean Pollution: Tips for the Automotive Industry” – Spanish  700 
Posters  
Auto Repair BMP Poster 53 
Gas Stations BMP Poster 2 
Overwatering Poster 0 
Keep Your Butts Out of the Water 0 
Magnets  
“Keep the Drains Clean For Those Downstream”  3,013 
“No Dumping Drains to Ocean”  685 
Bookmarkers  
“No Dumping Drains to Ocean”  1,850 
Manuals  
Construction Runoff Manual   
Door hangers  
“Water Pollution Found in Your Area – Sad Fish” 590 

Total 77,100 
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Table C-6.14:  Impressions Created by the Food Service Program 
 

Material Countywide 
Poster  
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities”  BMP Poster 115 
Stickers  
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” Floor mat sticker 1,100* 
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” Dumpster sticker  
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” Outdoor maintenance 
sticker 

 

“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” Oil & grease disposal 
sticker 

 

Brochure  
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities”  2,062 
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” – Spanish 1,311 
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” – Vietnamese 100 
CD-Rom  
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” CD-Rom 600 

Total 5,288 
 

*Food Service Facilities stickers were combined in records.
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 Table C-6.15:  Impressions Created by Each Permittee 
 

Permittees Estimated Number of 
Impressions 

Aliso Viejo 5,500 
Anaheim 14,468 
Brea 6,161 
Buena Park 538,435 
Costa Mesa 240,000 
Cypress 200,000 
Dana Point 147,563 
Fountain Valley 19,246 
Fullerton 47,000 
Garden Grove 500,000 
Huntington Beach 483,500 
Irvine NA 
La Habra 13,060 
La Palma 8,755 
Laguna Beach 151,200 
Laguna Hills 33,000 
Laguna Niguel 300,000 
Laguna Woods NA 
Lake Forest 261,560 
Los Alamitos 48,000 
Mission Viejo 2,083,496 
Newport Beach 725,000 
Orange 30,000,000 
Placentia 80,000 
Rancho Santa Margarita 141,125 
San Clemente 4,813,760 
San Juan Capistrano 515,000 
Santa Ana 507 
Seal Beach 650,000 
Stanton 800 
Tustin 700 
Villa Park 900 
Westminster 195,000 
Yorba Linda 3,907 
County of Orange/OCFCD 6,919,060 

Total 49,146,703 
 

0038693



SECTION C-6.0, PUBLIC EDUCATION 
 

2006-07 Unified Annual Report                                                                                  November 15, 2007 
Program Effectiveness Assessment 
 C-6-31 

 Table C-6.16:  Total Impressions Created by Public Education Program 
 

Impressions Created Estimated Number of Impressions 

Countywide Advertising 
Impressions 17,365,167 

Non-Media Outreach 15,143,850 

School Programs 8,264 

Restaurant Outreach 5,288 

Total Permittee 
 Impressions 49,146,703 

Grand Total  81,669,272 
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction 
 
One of the most important responsibilities of local government is to provide a decision 
making and approval processing framework for new development and re-development. 
This framework ensures that (1) development occurs in an orderly and organized fashion 
in a manner that reflects the vision and needs of the community, (2) environmental issues 
associated with development are assessed, and (3) provides a regulatory framework to 
ensure that standards set by the jurisdiction are implemented.   
 
Since the inception of the Program, it has been recognized that the incorporation of 
BMPs into a development project in its planning stages offers a unique opportunity to 
limit increases in pollutant loads.  DAMP Section 7.0 links new development BMP 
design, construction and operation to the earlier phases of new development project 
planning, encompassed by the jurisdictional General Plans environmental review and 
development permit approval processes. 
 
C-7.2 Accomplishments 
 
C-7.2.1  New Development/Significant Redevelopment Program  
 
In 1993, the New Development/Construction Task Force, comprised of representatives 
from the Principal Permittee, Building Industry Association (BIA), Association of 
General Contractors (AGC), and Civil Engineers & Land Surveyors of California 
(CELSOC), completed a report - Best Management Practices For New Development Including 
Nonresidential Construction Projects (1-5 acres) - that provided the basis for requiring the 
incorporation of structural and non-structural BMPs into development.  This report was 
the basis of the New Development component of the DAMP during the First and Second 
Term Permits.   

The requirements of the Third Term Permits significantly increased the complexity of 
the new development provisions of the DAMP.  These provisions provide a framework 
and a process for integrating watershed protection/stormwater quality management 
principles into the Permittees’ General Plans, environmental review processes, and 
development permit approval processes.  The new development provisions also cover 
initial project planning and project design, construction and completion, including 
requirements for the selection, design and long-term maintenance of permanent BMPs.  
Specifically, the new development provisions require the Permittees to: 

• Assess the need to revise and update General Plans to include watershed and 
stormwater quality and quantity management considerations.  

 
• Review CEQA processes for potential stormwater quality impacts and 

mitigation.  
 

• Review development planning/permit approval process for stormwater 
protection principles.  
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• Develop and implement a model Water Quality Management Plan (WQMP) 
(also referred to as a Standard Urban Stormwater Mitigation Plan – SUSMP) to 
address impact from new development and significant redevelopment.  

 
For the area of Orange County within the San Diego Regional Water Quality 
Control Board jurisdiction of Orange County (area south of El Toro Rd.), each 
municipality was required by the Permit to develop a Local WQMP, based on the 
model WQMP, to oversee new development and significant redevelopment 
within their local jurisdiction.  These Local WQMPs were finalized for 
implementation on August 13, 2003.  
 
For the area of Orange County within the Santa Ana Regional Water Quality 
Control Board jurisdiction of Orange County (area north of El Toro Rd.), the 
Model WQMP explains the requirements placed upon all new development and 
significant redevelopment projects.  The Model WQMP underwent a lengthy 
public review process and was approved for implementation by the Executive 
Officer of the Santa Ana Regional Water Quality Control Board on September 30, 
2003. 

 
During the 2006-07 reporting period, 450 Project WQMPs were processed for 
4,340 acres of development.  Over the period of the Third Term Permits, a total of 
4,205 Project WQMPs have been approved, covering 36,184 acres which 
represents approximately 8.3% of the area (683.9 square miles) within Orange 
County subject to the regulatory provisions of the Third Term Permits (Table C-
7.1 and Figure C-7.1). 
 

1. Conduct education or training.  
 

Five training modules have been developed and one of them was presented in 
the reporting period (as indicated): 
 

1. General Plan Issues; 
2. New Development/Significant Program Management;  
3. Project Planning and Design: Environmental Review, Planning and 

Permitting and WQMP Development (Presented on October 25, 2006); 
4. Stormwater BMP Effectiveness and Applicability for Orange County; 

and, 
5. Stormwater Treatment (Gary Minton, PhD, PE). 

 
In addition to the training, two guidance documents were produced: 
 

1. Regulating Maintenance of Post-Construction BMPs Strategies and 
Recommendations for Enforcement – June 2007, and 

2. Development Project Review, Approval, and Permitting Best Practice 
Guidance Manual, June 2007. 
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C-7.2.2 California Sustainable Watershed/Wetland Information Manager (CalSWIM) 
 

CalSWIM (http://calswim.org) is a watershed information and management tool 
designed both as a public forum for exploring local watersheds and as a web location for 
professionals to acquire data and to interactively model watershed changes.  Currently, 
the CalSWIM prototype provides detailed environmental information about the 
Newport Bay watershed of Orange County in southern California.  

CalSWIM is an ongoing project with the visionary goal of developing a protocol and 
standard that can be applied to any watershed, facilitating coordinated, integrated, and 
informed management decisions for those in the water resources profession.  It provides 
a web-based GIS explorer for interacting with watershed geographic and hydrologic 
features including links to data available through the project sponsors.  Users are able to 
find data capable of being queried and downloaded as well as an interactive model of 
Newport Bay that plots water quality changes with input variations.  

CalSWIM is sponsored by the Orange County Storm Water Program and the University 
of California, Irvine, Departments of Engineering and Informatics.  Technical assistance 
has been provided by the University of California Cooperative Extension, TetraTech, 
Inc. and Dr. Brock Bernstein. 

 
C-7.2.3 Hydromodification 
 
Hydromodification arises from changes in the volume, magnitude and duration of flows 
that can occur coincident with urbanization and is evident in the landscape as channel 
incision and bank erosion in the upper and middle portions of a watershed and as 
aggradation and increased channel meandering in the downstream areas of the 
watershed.  In 2005, the Permittees supported, through the Stormwater Monitoring 
Coalition (SMC) and California Stormwater Quality Association (CASQA), a workshop 
that was convened to provide an overview of the key technical and managerial issues 
associated with hydromodification in southern California (see Stein and Zaleski, 20051). 
 
C-7.3 Assessment 
 
The current and potential program effectiveness assessment outcome levels for the New 
Development/Significant Redevelopment Program are presented in Table C-7.2. 
 
C-7.3.1 New Development/Significant Redevelopment Program  
 
CEQA review processes were reviewed for adequacy early in the period of the Third 
Term Permits.  However, in preparing the ROWD, a number of Permittees commented 
that the overall planning approval process for projects needs to more effectively ensure 
that water quality protection is considered in the earliest phases of project consideration 
through further elaboration of the preliminary or conceptual WQMP concept in the 

                                                 
1 Managing Runoff to Protect Natural streams:  The Latest Developments on Investigation and 
Management of Hydromodification in California; Stein and Zaleski, SCCWRP Technical Report 
475, December 2000. 
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DAMP.  A need for further guidance documentation was identified during the 
preparation of the ROWD and the Development Project Review, Approval, and Permitting 
Best Practice Guidance Manual was completed in the reporting period.  It presents the 
requirements of Section 7.5, Development Project Review, Approval, and Permitting, of 
the DAMP and provides best practice guidance for local jurisdictions implementing 
those requirements. 
 
 
Proposed Program Modification (in ROWD) (Completed in 2006-07): 
 

• Prepare guidance documentation and clarify requirements for the preliminary or 
conceptual Project WQMP. 

 
 
The Model WQMP identifies BMPs for new development and significant redevelopment 
projects that are subject to WQMP requirements pursuant to DAMP Section 7.  
Depending upon the project size and characteristics, these BMPs include Site Design 
BMPs, applicable Source Control BMPs, and Project-based Treatment Control BMPs 
(and/or participation in an approved regional or watershed management program).  
 
The requirement for new developments/significant redevelopment projects to prepare a 
WQMP has been an established part of the planning approval process since the 1993 
DAMP and all Permittees certified they were implementing this part of the Program in 
1997.  While there is considerable variation in the level of activity between the 
Permittees, this variability can be attributed to the availability of land for development/ 
redevelopment within a particular jurisdiction.  Indeed, the County of Orange and the 
cities of Irvine, Orange and Tustin, with large swathes of undeveloped land, show the 
highest numbers of WQMPs processed. 
 

Headline Indicator – Number of WQMPs processed and the area to which BMPs have 
been applied: During 2006-07, 450 WQMPs were processed for 4,340 acres of 
development.  These figures compare to 562 WQMPs processed for 4,556 acres of 
development in 2005-06; 551 WQMPs processed for 3,227 acres of development in 2004-
05; 461 WQMPs processed for 1,595 acres of development in 2003-04, and 391 WQMPs 
processed for 2,836 acres of development in 2002-03 (Table C-7.1 and Figure C-7.2). 

 Level 1: Documenting Stormwater Program Activities 
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Headline Indicator – Number of BMPs Implemented: A total of 5,205 BMPs were 
implemented in the 2006-07 reporting period contributing a total number of BMPs 
implemented over the period of the Third Term Permits of 20,259.  The annual figure 
compares to a total of 5,403 BMPs implemented in the 2005-06 reporting period; 5,061 
BMPs implemented in 2004-05; 2,201 BMPs implemented in 2003-04; and 2,389 BMPs 
implemented in 2002-03 (Table C-7.3,  Table C- 7.4 and Figure C-7.2). 

 Level 3: Changing Behavior  

 
During the Third Term Permit term, the structural source controls used most often were: 
common area efficient irrigation systems and landscape design, filtration, storm drain 
stenciling, and trash storage area.  The non-structural source controls used most often 
include:  employee training, common area litter control, common area landscape 
management, street sweeping, education, BMP maintenance, and activity restrictions.  
The most common treatment control BMPs that have been implemented include catch 
basin screens/catch basin filters (175 installations) and hydro-dynamic separators (53).   
 
In preparing the ROWD, a number of Permittees commented that (1) the guidance for 
selecting BMPs needs to be updated and enhanced, particularly with regard to treatment 
control BMPs, (2) there is a possible inconsistency in provisions regarding site 
prioritization, and (3) adjacent municipal stormwater programs have more effective 
provisions regarding the consideration of Site Design BMPs. 
 
 
Proposed Program Modification (in 2007 DAMP): 
 

• Revise Model WQMP Table 7.II.6 for latest information on BMPs and clarity. 
 
• Evaluate and revise (as necessary) prioritization provisions for Countywide 

consistency. 
 
 
 
Proposed Program Modification (in ROWD): 
 

• Develop recommendations (through cooperative Stormwater Monitoring 
Coalition project) for incorporation of LID techniques into resource and water 
quality protection requirements (SMC research initiated in 2006-07 – Section C-
3.0). 

 
• Develop library of BMP performance reports.  
 
• Develop standard design checklist/plans/details for selected Source Control and 

Treatment Control BMPs. 
 

• Develop recommendations for enhanced Model WQMP language regarding Site 
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Design BMPs. 
 
• Develop and implement BMPs for architectural uses of copper and zinc. 
 

 
In 2005, the Santa Ana Regional Board formally approved the Irvine Ranch Water 
District’s Natural Treatment System (NTS) as a regional treatment control BMP for a 
portion of the Newport Bay Watershed.  The project is significant for it being the first 
expression in the area under the jurisdiction of the Santa Ana RWQCB of a regional 
approach to stormwater treatment.  During the reporting period, the ability of the 
Permittees to use regional treatment control BMPs was the focus of much of the legal 
and technical comments and testimony presented in the San Diego Regional Board 
Fourth Term Permit adoption process. 
 
 
Proposed Program Modification (in ROWD) (Principal technical issue in San Diego 
Regional Board permit renewal process in 2006-07): 
 

• Evaluate the NTS approval process and develop recommendations for 
streamlining regulatory agency approval of regional Treatment Control BMPs. 

 
 
The New Development/Significant Redevelopment component of the Program ends 
with permit close-out and the BMPs transition to the Existing Development 
component.  The Permittees believe that the BMP approach to stormwater 
management is most effectively sustained by ensuring the longevity of the WQMP 
through successive ownerships.  The need for guidance on establishing enforceable 
mechanisms for long term WQMP implementation against subsequent was identified as 
an area of necessary program development during preparation of the ROWD and this 
guidance (Regulating Maintenance of Post-Construction BMPs:  Strategies and 
Recommendations for Enforcement) was completed in the reporting period. 
 
 
Proposed Program Modification (in ROWD) (Completed in 2006-07): 
 

• Prepare guidance and training as needed on the recordation process (timing 
and appropriate documents to use) and develop recommendations for 
appropriate methods to employ to enable the Permittees to enforce the 
approved WQMP against subsequent property owners. 

 
 
At the time of ROWD preparation, both the Permittees and RWQCB staff identified a 
need for updated and additional training regarding WQMP review and approval.  This 
effort was commenced in the reporting period. 
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Proposed Program Modification (in ROWD): 
 

• Prepare a training schedule and curriculum including defined expertise and 
competencies for staff with WQMP review and approval responsibilities 
(Commenced in 2006-07). 

 
• Prepare a workshop schedule and curriculum for the private sector on WQMP 

preparation. 
 
 
C-7.3.2 California Sustainable Watershed/Wetland Information Manager (CalSWIM) 
 

This initial development and deployment of CalSWIM has focused on Newport Bay, 
the regionally important tidal saltwater marsh.  However, CalSWIM will in the future 
be extended with an open and scalable architecture to facilitate its rapid redeployment 
at other coastal urban wetland sites in southern California and elsewhere.  

 
C-7.3.3 Hydromodification 
 
While the major development projects in Orange County have now been entitled, the 
Permittees recognize that hydromodification is an emerging issue of concern as the 
future regulation and management of runoff from urban areas is increasingly 
considered with respect to the overarching objective of the CWA, i.e. maintenance of 
the chemical, physical and biological integrity of the nation's waters. 
 
 
Proposed Program Modification (in 2007 DAMP): 
 

• Revise Model WQMP Section 7.II -3.2.4 Identify Hydrologic Conditions of Concern to 
incorporate additional information from hydromodification studies. 

 
C- 7.4 Summary 
 
The Third Term Permits have required the Permittees to develop and implement a 
significantly revised SUSMP- equivalent program for new development/significant 
redevelopment.  This effort was completed Countywide by the end of 2003 and has 
resulted in an enhanced a WQMP program that, over the period of the Third Term 
Permits, has delivered a total of 4,205 Project WQMPs covering 36,184 acres which 
represents approximately 8.3% of the area (683.9 square miles) within Orange County 
subject to the regulatory provisions of the Third Term Permits.  The preparation of 
WQMPs as a fundamental step in the Permittees’ development review and approval 
processes is clearly established and was sustained through the period of the Third Term 
Permits. 
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However, while the WQMP program is now long-established, the ROWD review 
pointed to an emphasis on pollution prevention BMPs and less progress regarding 
implementation of Site Design BMPs using LID approaches.  This finding produced 
program development commitments with respect to additional training and technical 
support documentation on these approaches.  These commitments are reproduced in the 
foregoing discussion and are sustained by this annual review.  While significant 
research in this area is now being supported by the Permittees, a critical review of 
training programs has been initiated, and guidance documents produced, in accordance 
with these proposed program modifications, the provisions of the Fourth Term Permits 
will require a significant allocation resources to the development of LID and 
hydromodification model programs for Countywide implementation.  These areas of 
program development will encompass many of the modifications proposed in the 
ROWD and will be necessary to ensure Fourth Term Permit compliance and to support 
the growing shift to more overall patterns of sustainable urban development and re-
development.   
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Table C-7.1:  Historical WQMPs and Acreage Covered 

                1997-2000                  2000-01                  2001-02                  2002-03

# of WQMPs 
Approved

Acreage 
Covered by 

WQMP

# of WQMPs 
Approved

Acreage 
Covered by 

WQMP

# of WQMPs 
Approved

Acreage 
Covered by 

WQMP

# of WQMPs 
Approved

Acreage 
Covered by 

WQMP

# of WQMPs 
Approved

Acreage 
Covered by 

WQMP
# of WQMPs 

Approved

Acreage 
Covered by 

WQMP

# of WQMPs 
Approved

Acreage 
Covered by 

WQMP

# of WQMPs 
Approved

Acreage 
Covered by 

WQMP
Aliso Viejo 0 0 0 0 3 92 1 23 3 NA 8 60 60 8 73
Anaheim 51 0 17 60 23 73 38 100 16 41 33 67 31 62 20 98
Brea 10 0 8 59 2 38 2 NA 5 NA 6 58 4 13 0 0
Buena Park 4 6 7 12 4 97 14 NA 8 NA 3 18 18 75 19 75
Costa Mesa 44 215 24 53 16 29 27 93 10 3 157 38 147 105 8 162
Cypress 4 25 13 55 8 20 11 14 22 NA 8 76 4 76 12 41
Dana Point 5 32 1 19 4 56 NA NA 6 NA 1 121 4 4 4 4
Fountain Valley 6 34 2 10 1 8 5 37 2 NA 5 9 11 41 6 90
Fullerton 7 465 6 486 11 207 18 145 23 65 10 NA 14 23
Garden Grove 40 88 11 29 15 35 28 NA 21 NA 18 42 14 28
Huntington Beach 55 391 17 55 27 133 19 133 16 104 20 110 12 16 20 17
Irvine 161 2,526 117 1,972 61 1,639 87 NA 120 NA 100 485 131 1,932 127 1,038
La Habra 33 0 5 18 10 48 7 NA 0 0 2 1 4 3
La Palma 0 0 0 0 0 0 0 0 0 0 2 3 2 2 1 2
Laguna Beach 1 20 0 0 1 20 0 NA 11 NA 12 22 13 16 17
Laguna Hills 1 1 1 1 1 4 2 NA 6 NA 8 9 2 13 3 6
Laguna Niguel 5 112 3 153 3 27 2 NA 3 NA 1 21 3 1 1
Laguna Woods 0 0 0 0 0 0 NA NA 4 NA 3 21 2 11
Lake Forest 39 263 25 152 9 101 16 40 7 26 4 8 5 46 10 87
Los Alamitos 3 5 2 3 0 0 0 0 4 NA NA NA 0 0 0
Mission Viejo 90 390 11 40 5 10 8 236 10 246 5 10 6 29 8 42
Newport Beach 8 0 0 0 0 0 NA NA 18 NA 15 25 25 15
Orange 6 580 4 288 7 20 3 11 14 116 10 58 10 0 29 935
Placentia 5 50 0 0 0 0 0 NA 0 0 2 3 21 0 9
Rancho Santa Margarita 0 0 6 33 3 33 0 0 4 NA 4 4 3 4
San Clemente 22 944 13 455 9 131 10 277 22 146 4 329 6 329 0 0
San Juan Capistrano 12 113 13 64 3 30 8 85 10 NA 9 102 4 16 4 0
Santa Ana 66 340 19 82 19 42 19 61 23 NA 12 28 12 28 12 28
Seal Beach 1 157 0 0 3 34 0 0 2 NA 1 NA 0 0 6 38
Stanton 0 0 2 1 6 3 NA NA 6 NA 7 3 1 5 2 8
Tustin 10 173 7 108 7 5 3 1 9 105 4 5 19 350 5 821
Villa Park 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Westminster 23 68 7 27 3 3 8 8 15 17 13 10 9 3 6 6
Yorba Linda 4 1 4 418 7 174 6 145 14 234 20 187 6 211 14 140
County of Orange 384 3,662 37 544 37 661 49 1,426 27 491 44 1,294 54 1,092 49 592

TOTALS 1,100 10,661 382 5,196 308 3,773 391 2,836 461 1,595 551 3,227 562 4,556 450 4,340

NA = Not Available

2006-072003-04 2004-05

Permittee
2005-06
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Effectiveness Assessment Outcome Levels 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Development 

Program  
Component Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

WQMPs  # of WQMPs 
approved  

P # BMPs 
implemented 

P  Load reduction 
associated with 

BMPs 
  

Training 
 Track 

number/type of 
training sessions 

P Surveys show 
improved 

knowledge 
    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 

Table C-7.2:  Current and Potential Outcome Levels (New Development/Significant Redevelopment)  
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Table C-7.3:  Structural Controls Implemented 2006-07 Reporting Period

PERMITTEE S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20

Aliso Viejo 8 3 7 6 4 2 1 1 1 1 0 1 3 0 2 0 2 1 4 3
Anaheim 17 6 16 18 9 4 6 0 0 0 0 4 1 0 16 3 2 0 9 2

Brea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Buena Park 14 4 16 18 4 3 1 1 1 1 2 0 7 1 7 2 1 0 7 1
Costa Mesa 10 1 10 10 1 0 1 4 2 3 5 1

Cypress 11 0 4 10 1 2 0 1 0 0 0 0 0 0 0 1 4 0 12 0
Dana Point 2 4 4 2 2

Fountain Valley 6 6 6 2 2 2 10
Fullerton

Garden Grove 11 3 13 14 1 1 0 0 0 0 0 0 1 0 0 0 0 0 14 0
Huntington Beach 11 1 14 19 2 4 1 0 0 1 0 1 1 0 3 1 6 0 9 0

Irvine 87 7 90 123 24 8 0 1 0 0 1 4 9 0 5 1 0 1 3 7
La Habra 3 0 1 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0
La Palma 1 0 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0

Laguna Beach 1 1 6 12 9 0 0 0 0 0 0 0 0 0 2 0 1 0 12 0
Laguna Hills 2 2 1

Laguna Niguel 1 1 1 1 1 1 1 2
Laguna Woods

Lake Forest 4 1 5 8 7 2 2 1 1 1 2 7 10 3 2 0 5 0
Los Alamitos 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mission Viejo 7 0 7 8 2 1 1 1 0 1 0 2 4 0 4 0 0 0 5 3

Newport Beach 50 15 15 15 5 0 0 3 0 2 2 5 30 3 0 0 0 0 3 0
Orange 14 1 12 18 3 0 0 1 0 0 0 1 0 0 13 5 5 0 14 2

Placentia 3 0 2 3 1 0 0 0 0 0 0 0 0 0 1 0 0 0 2 1
Rancho Santa Margarita 4 0 4 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1

San Clemente 3 3 2 4 3 3 0 0 1 0 0 2 0 0 0 2 1 2 2 0
S.J. Capistrano 4 0 0 4 4 0 0 0 0 0 0 4 0 0 0 0 0 0 1 4

Santa Ana 6 0 3 10 0 0 0 1 0 0 0 0 1 1 7 1 2 0 8 0
Seal Beach 4 1 4 5 1 2 0 1 0 0 1 1 3 0 4 0 0 1 4 0

Stanton 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tustin 4 1 4 3 1 2 1 1 0 0 2 0 1 1 0 0 0 0 1 2

Villa Park 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Westminster 3 0 4 6 1 0 0 0 0 0 1 0 1 0 0 0 0 0 4 1
Yorba Linda 7 0 3 14 10 0 0 0 0 0 0 7 1 0 11 2 4 0 31 6

County of Orange 12 4 29 42 24 2 1 3 0 2 1 9 3 3 21 2 1 1 10 7

Total 2002-03 96 53 96 129 11 11 5 9 2 8 9 6 20 8 4 1 66 10 NA NA

Total 2003-04 128 25 110 158 45 25 8 10 7 9 8 27 24 2 14 10 64 9 NA NA

Total 2004-05 242 64 241 374 67 35 3 25 2 12 11 31 85 10 46 17 26 5 96 24

Total 2005-06 303 61 308 418 81 39 12 18 7 14 14 46 83 8 103 20 20 6 178 39

Total 2006-07 308 58 285 383 119 37 14 16 4 10 13 49 68 9 114 25 38 6 175 53

S1 = Stormdrain Stenciling S11 = Fueling Areas NA - Not Available
S2 = Outdoor Storage S12 = Hillside Landscaping
S3 = Trash Storage Area S13 = Wash Water Controls
S4 = Efficient Irrigation Systems S14 = Comm. Carwash Racks
S5 = Protect Slopes & Channels S15 = Biofiltration
S6 = Loading Dock Areas S16 = Detention Basins
S7 = Maintenance Bays S17 = Infiltration Basins
S8 = Vehicle Wash Areas S18 = Wet Ponds or Wetlands
S9 = Outdoor Process Areas S19 = Filtration
S10 = Equipment Wash Areas S20 = Hydrodynamics Separation Systems
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Table C-7.4:  Non-Structural Source Control BMPs Implemented 2006-07 Reporting Period 

PERMITTEE N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14 N15 N16 N17

Aliso Viejo 8 7 8 8 8 8 8 0 1 8 8 6 4 8 8 0
Anaheim 20 20 20 20 5 6 7 0 4 8 19 18 7 15 19 0

Brea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Buena Park 17 16 17 17 10 2 10 1 7 13 18 18 8 13 15 1
Costa Mesa 10 10 10 10 10 10 10 1 10 10

Cypress 12 12 11 12 1 2 4 0 2 2 10 11 0 12 12 0
Dana Point 4 4 4 4 2 4 4 4 2

Fountain Valley 6 6 6 6 1 1 1 1 6 6 6 6
Fullerton

Garden Grove 14 13 14 14 0 0 7 0 1 8 14 14 2 12 13 0
Huntington Beach 20 16 18 20 1 0 2 0 0 10 18 13 3 15 12 0

Irvine 118 120 111 121 16 7 28 4 17 30 121 74 8 83 85 0
La Habra 3 3 3 3 0 0 3 0 0 0 3 3 0 3 3 0
La Palma 1 1 1 1 0 0 1 0 0 0 1 1 1 1 1 0

Laguna Beach 17 14 7 17 0 0 1 0 0 0 5 1 0 15 2 0
Laguna Hills 2 2 3 1 1 1 2 3 1 2 3

Laguna Niguel 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Laguna Woods

Lake Forest 10 9 10 10 4 2 5 1 2 5 10 9 4 9 9 0
Los Alamitos 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mission Viejo 8 6 8 8 5 1 6 0 5 6 8 8 2 7 8 0

Newport Beach 15 15 30 15 5 15 5 0 0 0 100 5 5 2 5
Orange 22 21 19 21 5 0 8 0 4 5 20 20 0 12 19 0

Placentia 3 2 3 3 0 1 2 0 1 1 3 3 0 3 3 0
Rancho Santa Margarita 4 1 4 4 0 0 0 0 0 0 4 4 0 4 0 0

San Clemente 4 3 4 4 3 0 3 0 2 4 4 4 2 4 4 0
San Juan Capistrano 4 4 4 4 0 0 0 0 0 0 4 4 0 4 4 0

Santa Ana 9 8 9 11 1 1 1 1 0 2 8 7 1 8 9 0
Seal Beach 5 5 6 5 1 2 2 1 1 3 5 4 3 4 5 1

Stanton 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tustin 5 4 4 5 3 1 3 2 3 3 5 5 2 5 5 2

Villa Park 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Westminster 5 5 5 6 1 0 2 1 1 2 4 5 0 5 5 0
Yorba Linda 13 11 11 14 2 1 2 0 1 3 12 9 0 10 10 0

County of Orange 45 26 37 44 2 4 8 0 1 9 36 13 3 23 14 0

2002-03 Total 192 180 185 196 69 31 72 16 59 77 185 166 47 181 177 9 3

2003-04 Total 164 150 152 168 47 16 65 10 43 61 157 142 31 147 155 4 6

2004-05 Total 412 371 403 411 64 44 84 13 46 92 451 583 64 306 282 DEL 19

2005-06 Total 456 397 429 448 76 62 108 11 62 117 494 257 79 316 296 DEL 17

2006-07 Total 405 363 387 411 76 54 133 12 56 124 463 278 57 303 289 DEL 10

N1 = Education POA N10 = Uniform Fire Code Implementation NA = Not available
N2 = Activity Restrictions N11 = Common Area Litter Control DEL = Deleted
N3 = Common Area Landscape Mgmt. N12 = Employee Training
N4 = BMP Maintenance N13 = Housekeeping of Loading Docks
N5 = Title 22 CCR Compliance N14 = Common Area Catch Basin Inspection
N6 = Local Industrial Permit Compliance N15 = Street Sweeping
N7 = Spill Contingency Plan N16 = Commercial Vehicle Washing (BMP ON HOLD)
N8 = Underground Storage Tank Compliance N17 = Retail Gasoline Outlets
N9 = Hazardous Materials Disclosure Compliance
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Figure C-7.1: Historical WQMPs and Acreage Covered 
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Figure C-7.2:  Structural and Non-Structural Source Control BMPs Implemented  
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C-8.0 CONSTRUCTION  
 
C-8.1 Introduction 
   
The Permittees regulate construction activities and have responsibility for the 
construction and reconstruction of municipal facilities and infrastructure.  Concern over 
construction sites as a major source of sediment and other pollutants has meant that 
construction activity has been a focus of the Permittees’ compliance program since the 
First Term Permits.   
 
With the adoption of the Third Term Permits, the construction element of the program 
has been further developed.  Major components of this program include procedures for 
site planning that incorporate: 
 

• Consideration of potential water-quality impacts; 
• Requirements for nonstructural and structural BMPs;  
• Procedures for identifying priorities for inspecting sites and enforcing control 

measures that consider the nature of the construction activity, topography, 
and the characteristics of soils and receiving water quality; and  

• Appropriate educational and training measures. 
 
The Construction Program presents requirements and guidelines for pollution 
prevention methods that must be used by construction site owners, developers, 
contractors, and other responsible parties, in order to protect water quality from 
discharges as a result of construction site activities.  Specifically, it requires all 
construction projects regardless of size to implement an effective combination of erosion 
and sediment controls and waste and materials management BMPs.  To ensure that the 
Program is implemented, each jurisdiction conducts inspections before the rainy season 
to verify the appropriateness and implementation of BMPs and takes enforcement action 
as necessary.  Training and outreach is regularly scheduled to make certain that 
implementation occurs consistently throughout Orange County.    
 
C-8.2  Accomplishments 
 
C-8.2.1 Model Construction Program 
 
This Model Construction Program has been implemented since 2002-03.     
 

• Inventory construction sites 
 

In May 2002, a construction site inventory spreadsheet was finalized and 
distributed to the Permittees so that each municipality could develop their 
inventories by October 15, 2002, as required by Section VIII.1 of the 2002 Santa 
Ana Permit. 

 
• Prioritize construction sites based upon water quality threat 
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During 2006-07, the Permittees reported conducting 15,862 inspections 
comprising 2,583 high priority site inspections, 1,929 medium priority site 
inspections and 11,350 low priority site inspections (Table C-8.1). 

 
• Prepare BMP Guidance 

 
The Permittees distributed the Construction Runoff Guidance Manual. 
 
3,715 copies of the manual were provided to the Permittees for distribution in the 
reporting period. 

 
• Conduct Inspections of construction sites 

 
13,214 construction site inspections were completed by the Permittees during the 
reporting period.  970 construction sites were found to be out of compliance and 
resulted in 897 re-inspections (Table C-8.2 and Figure C-8.1).  

 
• Undertake Enforcement 
 

As a result of the 2006-07 inspections, the Permittees reported the issuance of 447 
Educational Letters, 752 Notices of Non-compliance, 53 Administrative 
Compliance Orders, 18 Cease and Desist Orders, and 3 Misdemeanor/Infractions 
for a total of 1,273 enforcement actions (Table C-8.3 and Figure C-8.2).  

 
• Conduct Training 

 
To assist responsible municipal and contract/lease staff in understanding the 
Construction Program, two training modules have been developed: 
 

1) Construction Program Management. 
2) Inspecting Construction Site BMPs. 

 
On September 28, 2006 Construction Inspection training was provided to 
construction inspectors. 

 
C-8.3 Assessment 
 
The current and potential Program effectiveness Assessment Outcome Levels for the 
current program are summarized in Table C-8.4. 
 
 C-8.3.1 Model Construction Program 
 
Inventories   
 
The year-to-year status of the Permittees’ inventories are not tracked at a Countywide 
level and consequently this aspect of the model program cannot be assessed. 
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Prioritization   
 
The Permittees prioritize construction sites based upon a consideration of the size and 
type of construction, time of construction, location, and site topography.  While the 
overall level of construction activity has changed on a year-to-year basis, the 
proportion of designated “high priority” sites is consistently about a third of the 
countywide inventory.  However, there is both inconsistent inter-jurisdictional and 
year-to-year prioritization (Table C-8.1 and Figure C-8.3). 
 
 
Proposed Program Modification (in 2007 DAMP):   
 

• Provide definitive construction site prioritization and reporting guidance. 
 

 
Inspection 
 
The Permittees inspect construction sites to verify that the requirements of the DAMP 
are being implemented.  The inspection frequency is determined by the season (“Wet” 
or “Dry”) and a site’s prioritization.  The need for follow-up inspections also 
contributes significantly to the overall level of activity within a reporting period. 
 
 

Headline Indicator – Inspection Activity:  In 2006-07, 34 Permittees completed 2,503 
high priority, 1,478 medium priority, and 9,233 low priority construction site 
inspections. In 2005-06 34 Permittees completed 3,799 high priority, 1,255 medium 
priority, and 7,560 low priority construction site inspections; in 2004-05 5,504 high 
priority, 1,542 medium priority, and 8,021 low priority construction site inspections 
were completed; in 2003-04, 8,445 high priority, 5,731 medium priority, and 11,363 low 
priority construction site inspections were completed; and in 2002-03, 4,060 high 
priority, 15,937 medium priority, and 5,834 low priority construction site inspections 
were completed (Table C-8.1 and Figure C-8.3). 

 Level 1: Documenting Stormwater Program Activities  

 
While the level of inspection activity is significant (13,214 in 2006-07) there are 
disparities between the Permittees which indicates inconsistent application of the 
prioritization process and reporting, although reporting issues have diminished with the 
distribution of metric guidance documentation.  In preparing the ROWD, the Permittees 
indicated that the re-inspection obligation is not sufficiently sensitive to the severity of 
the non-compliance, and at the same time RWQCB staff expressed a concern that the 
mandated level of follow-up activity may be discouraging findings of non-compliance. 
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Proposed Program Modification (in 2007 DAMP):   
 

• Clarify inspection frequencies, violation definitions and re-inspection 
requirements. 

 
 
Enforcement   
 
Inspectors implement the Model Construction Program by enforcing compliance with 
grading or building permits, sediment and erosion control plans, and the Water 
Quality Ordinance.  The enforcement actions that may be taken by inspectors include, 
but are not limited to, verbal warnings, administrative actions under the Water 
Quality Ordinance (notice of violation, administrative compliance order, etc.) and 
written actions under Building/Grading Ordinances (corrective action notice, stop 
work order, etc.). 
 

 
 

Headline Indicator – Number and Level of Enforcement Actions: Arising from the 
2006-07 inspections, there were 1,273 enforcement actions, comprising 447 Educational 
Letters, 752 Notices of Non-compliance, 53 Administrative Compliance Orders, 18 Cease 
and Desist Orders, and 3 Misdemeanor/Infractions.  In 2005-06, Permittees reported 
taking a total of 1,305 enforcement actions, compared to 1,699 enforcement actions taken 
in 2004-05; 3,475 enforcement actions taken in 2003-04; and 1,395 enforcement actions 
taken in 2002-03 (Table C-8.3 and Figure C-8.2).   

 Level 1: Documenting Stormwater Program Activities 

 Level 3: Changing Behavior 

 
 
The significant disparities in inspection activity between the Permittees clearly indicate 
inconsistent reporting.  However, the pattern of a peak in enforcement activity in 2003-

Headline Indicator – Extent of Compliance: In 2006-07, 970 construction sites required 
897 re-inspections.  During 2005-06, 1,048 construction sites required 1,233 re-
inspections compared to 1,514 construction sites requiring 1,521 re-inspections in 2004-
05; 1,066 construction sites requiring 1,072 re-inspections in 2003-04; and 408 
construction sites requiring 542 re-inspections in 2002-03 (Table C-8.2 and Figure C-8.1).   

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  
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04 and a subsequent reduction in the 2004-05, 2005-06 and most current reporting 
periods in construction suggests an increased level of compliance within the regulated 
community.   
 
Training 

The Permits require that staff is adequately trained.  In response, the Permittees 
developed two training modules and a guidance manual.  However, the training 
modules need to be updated frequently enough to keep pace with the developments in 
the field of construction site sediment and erosion control management, and to provide 
inspectors with a technical understanding of BMPs.  In addition, the training of 
inspectors regarding construction site inspection and oversight has been identified as a 
particular area of concern for Regional Board staff. 

 
 
Proposed Program Modification (in ROWD): 
   

• Prepare a training schedule including curriculum content and defined expertise 
and competencies for construction inspectors.  

 
 
C-8.4 Summary 
 
The Third Term Permits have required the Permittees to develop and implement a 
formal inspection program commencing with an initial prioritized inventory of 
construction sites.  Over the first four years of this effort, there has been a clear trend in 
the level of inspection and enforcement activity that, despite some uncertainties with 
respect to reporting, suggests increased BMP implementation and compliance with local 
water quality and grading/building ordinances by the regulated community.  Based 
upon perceived positive outcomes of the construction elements of the DAMP, the 
Permittees are proposing minor program modifications based upon the need for the 
continued training of inspectors and the sensitizing of the prioritization and inspection 
process toward a more risk-based approach. 
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Table C-8.1:  Construction Site Inspections - Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07

HIGH HIGH HIGH HIGH HIGH MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM LOW LOW LOW LOW LOW TOTAL TOTAL TOTAL TOTAL TOTAL
2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07

Aliso Viejo 2 3 2 6 8 51 51 1 0 0 53 0 39 43 89 106 54 42 49 97
Anaheim 3 0 0 1 1 51 27 48 52 192 138 839 850 1,216 868 192 866 898 1,269 1,061
Brea 0 4 3 0 1 20 10 6 12 12 9 8 36 15 14 29 22 45 27 27
Buena Park 0 0 2 14 3 20 9 15 0 1 180 19 590 1,417 536 200 28 607 1,431 540
Costa Mesa 30 19 15 33 42 0 0 0 0 33 2,223 5,974 522 236 15 2,253 5,993 537 269 90
Cypress 1 2 5 4 3 0 1 0 0 0 7 9 1 51 330 8 12 6 55 333
Dana Point* NA 16 24 10 24 NA 4 8 5 46 NA 1,077 182 463 270 NA 1,097 214 478 340
Fountain Valley 25 5 6 4 0 0 0 0 0 0 163 353 87 46 73 188 358 93 50 73
Fullerton 84 17 1 83 0 3 34 0 0 8 30 67 10 0 2,055 117 118 11 83 2,063
Garden Grove 0 9 0 0 0 0 0 0 0 16 56 17 49 24 27 56 26 49 24 43
Huntington Beach 25 3 59 70 9 123 66 165 29 12 376 422 320 187 133 524 491 544 286 154
Irvine 132 67 114 32 48 1 41 99 30 76 2 63 175 11 40 135 171 388 73 164
La Habra 0 0 0 2 3 12 1 1 8 5 560 353 360 615 312 572 354 361 625 320
La Palma 25 0 6 5 1 123 0 0 2 1 376 5 0 0 0 524 5 6 7 2
Laguna Beach 1 1 2 2 16 32 47 111 318 90 0 0 0 32 10 33 48 113 352 116
Laguna Hills 210 183 209 220 220 0 0 0 0 0 0 0 0 0 0 210 183 209 220 220
Laguna Niguel 1 14 34 29 1 7 0 0 0 3 304 109 1,398 514 1,220 312 123 1,432 543 1,224
Laguna Woods 34 7 1 6 NA 0 0 3 0 NA 27 4 0 42 NA 61 11 4 48 NA
Lake Forest 4 2 1 0 0 21 9 13 17 9 18 5 1 0 0 43 16 15 17 9
Los Alamitos 0 0 NA 0 0 0 1 NA 0 5 0 292 NA 15 193 0 293 NA 15 198
Mission Viejo 1,869 2,570 1,100 92 100 2,040 506 495 325 403 0 0 0 0 0 3,909 3,076 1,595 417 503
Newport Beach 4 3 2 10 22 54 23 0 0 23 162 270 648 730 514 220 296 650 740 559
Orange 3 7 7 3 1 20 40 37 37 2 563 193 153 994 251 586 240 197 1,034 254
Placentia 0 1 1 2 0 3 6 4 4 3 8 5 5 1 12 11 12 10 7 15
Rancho Santa Margarita 0 0 0 0 0 0 2 2 3 0 24 0 269 270 246 24 2 271 273 246
San Clemente NA 34 276 276 1 NA 120 163 163 269 NA 0 0 0 0 NA 154 439 439 270
San Juan Capistrano 1,304 199 48 144 27 12,595 4,674 300 179 181 0 0 400 272 298 13,899 4,873 748 595 506
Santa Ana 0 0 0 12 8 73 29 41 54 42 63 51 68 40 38 136 80 109 106 88
Seal Beach NA 2 1 50 23 NA 0 0 0 0 NA 975 1,612 254 255 NA 977 1,613 304 278
Stanton NA 2 4 1 10 NA 0 4 0 0 NA 0 25 5 0 NA 2 33 6 10
Tustin 5 6 13 6 0 1 7 4 3 29 49 56 4 5 0 55 69 21 14 29
Villa Park 0 0 0 0 0 0 0 0 0 0 127 166 175 24 221 127 166 175 24 221
Westminster 18 5 5 0 0 4 0 0 8 4 8 11 22 25 1,176 30 16 27 33 1,180
Yorba Linda 2 7 10 16 16 23 23 22 6 13 14 20 20 13 37 39 50 52 35 66
County of 
Orange/OCFCD 278 5,267 3,553 2,666 1,915 660

**See 
explanation 

below

**See 
explanation 

below

**See 
explanation 

below

**See 
explanation 

below
294

**See 
explanation 

below

**See 
explanation 

below

**See 
explanation 

below

**See 
explanation 

below
1,232 5,267 3,553 2,666 1,915

Totals 4,060 8,455 5,504 3,799 2,503 15,937 5,731 1,542 1,255 1,478 5,834 11,363 8,021 7,560 9,233 25,831 25,549 15,067 12,614 13,214

NA = Not Available
*includes undetermined amount and different categories
** the database system the County uses to track construction inspections does not differentiate between high, medium, 
     and low priority construction sites; therefore, all sites are classified as "high" priority.

PERMITTEES
Number of Sites Inspected
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Table C-8.2:  Inspection Results Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 

Aliso Viejo 27 27 45 33 21 21 16 16 26 26
Anaheim 4 4 55 14 33 48 26 26 22 17
Brea 1 1 0 0 2 3 1 1
Buena Park 0 0 5 5 29 15 22 27 73 15
Costa Mesa 2 3 NA NA 0 0 187 374 14 42
Cypress NA NA 1 1 2 2 4 4 18 18
Dana Point NA NA NA NA 98 105 119 119 78 78
Fountain Valley 56 56 43 43 4 4 4 4 14 14
Fullerton 8 12 105 105 8 2 8 2 13 13
Garden Grove 3 3 4 4 1 1 1 1 2 2
Huntington Beach 54 130 23 39 150 54 111 27 164 131
Irvine 3 3 33 40 35 35 11 11 19 19
La Habra 14 17 18 18 68 81 41 103 4 25
La Palma 0 0 0 0 1 2 1 1 1 3
Laguna Beach NA NA NA NA 68 68 68 68 68 68
Laguna Hills 2 3 7 8 9 9 27 27
Laguna Niguel 14 26 24 24 23 23 29 29
Laguna Woods 1 1 0 0 6 6 6 13
Lake Forest 2 2 0 0 7 7 12 12 15 15
Los Alamitos 0 0 0 0 0 0 0 0 4 4
Mission Viejo 57 61 67 69 137 139 62 84 54 52
Newport Beach 0 0 NA NA 67 75 25 16 20 20
Orange 0 0 7 7 8 8
Placentia 5 5 5 5 6 6 6 6
Rancho Santa Margarita 0 0 0 0 8 5 29 29
San Clemente NA NA 161 161 NA NA 0 0
San Juan Capistrano 50 50 56 84 49 72 45 60 67 67
Santa Ana 13 23 7 7 12 22 4 4 12 12
Seal Beach NA NA 21 21 NA NA 4 4
Stanton NA NA 0 0 2 8
Tustin 19 67 0 0 7 40 1 4 3 3
Villa Park 0 0 0 0 0 0 16 16 17 17
Westminster 1 2 5 10 5 12 3 15 2 5
Yorba Linda 7 6 4 4 6 6 1 1
County of Orange/OCFCD 65 40 370 370 642 642 158 158 231 231

Totals 408 542 1,066 1,072 1,514 1,521 1,048 1,233 970 897
NA = Not Available

2006-07

Number of 
Construction Sites 
Out of Compliance

Number of Re-
Inspections Due to 
Non-Compliance

2003-04

Number of 
Construction Sites 
Out of Compliance

Number of Re-
Inspections Due to 
Non-Compliance

2005-06

Number of 
Construction Sites 
Out of Compliance

Number of Re-
Inspections Due to 
Non-Compliance

2004-052002-03

Number of 
Construction Sites 
Out of Compliance

Number of Re-
Inspections Due to 
Non-Compliance

PERMITTEES
Number of 

Construction Sites 
Out of Compliance

Number of Re-
Inspections Due to 
Non-Compliance
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Table C-8.3:  Enforcement Action Taken, Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 

Criminal 
Remedies

Criminal 
Remedies

Criminal 
Remedies

Criminal 
Remedies

Criminal 
Remedies

No. of 
EL/VW No. of NON No. of AC Number of 

C&D Orders Misdr, Infrct No. of 
EL/VW No. of NON No. of AC Number of 

C&D Orders Misdr, Infrct No. of 
EL/VW No. of NON No. of AC Number of 

C&D Orders Misdr, Infrct No. of 
EL/VW No. of NON No. of AC Number of 

C&D Orders Misdr, Infrct No. of 
EL/VW No. of NON No. of AC Number of 

C&D Orders Misdr, Infrct

Aliso Viejo 0 0 27 6 0 0 0 32 7 0 0 0 51 43 0 16 26 7
Anaheim 0 0 2 0 0 55 0 0 0 0 6 0 0 0 0 26 15 7 0 0 0
Brea 15 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1
Buena Park 0 0 0 0 0 0 3 1 1 0 0 63 0 6 0 24 14 73 6 0 1
Costa Mesa 3 0 0 0 0 3 0 0 0 0 0 0 0 0 0 170 17 42
Cypress 0 4 0 0 0 1 10 0 0 0 1 4 0 0 0 4 0 2 0 0 0
Dana Point 2 32 0 0 1 7 36 0 3 0 29 61 3 5 0 32 82 4 1 28 39 7 9 1
Fountain Valley 400 4 21 6 0 27 12 15 9 0 168 0 5 2 0 118 3 2 224 0 4 1 0
Fullerton 0 5 1 0 0 51 44 0 5 0 NA NA NA NA NA 8 18 1 3 13 3 3
Garden Grove 2 1 0 0 0 3 4 0 0 0 0 1 0 0 0
Huntington Beach 0 16 1 1 0 0 23 1 0 0 0 80 0 0 24 71 11 30 74 10 0 0
Irvine 0 3 0 0 0 33 0 0 0 0 35 35 0 0 0 11 11 19 19 0 0 0
La Habra 0 14 0 0 0 0 18 0 0 0 52 7 2 6 0 2 6 4 1 0 0 0
La Palma 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0
Laguna Beach 54 14 37 0 1 23 23 29 0 0 24 31 13 0 0 57 44 20 24 43 11 9
Laguna Hills 0 3 0 0 0 4 3 0 0 0 1 5 0 0 0 27 25 0 0 0 0
Laguna Niguel 0 26 0 0 0 0 24 0 0 0 0 14 0 0 0 29 0 29 0 0 0
Laguna Woods 2 0 0 0 0 0 0 0 0 0 8 8 0 0 0 6 2
Lake Forest NA NA NA NA NA 0 0 0 0 0 0 2 0 0 0 8 0 6 0 0 0
Los Alamitos 4 0 0 0 0 0 0 0 0 0 NA NA NA NA NA 0 0 0 0 0 4 4 1 0 0
Mission Viejo NA NA NA NA NA 238 93 0 0 0 0 21 0 0 0 110 52 0 69 0 0 0
Newport Beach 6 250 200 0 0 558 618 315 0 0 0 2 0 0 1 74 5 3 0 0 0 4 3 0 0
Orange 0 0 0 0 0 7 7 0 0 0 0 8 0 0 0
Placentia 0 5 0 1 0 0 0 1 0 0 0 1 0 1 0 2
Rancho Santa Margarita 0 0 0 0 0 0 0 0 0 0 9 5 0 1 0 19 7 16 1 2 0 0 0 0
San Clemente* 1 2 0 1 0 142 71 7 33 0 34 20 0 11 21 34 20 11 21 0 0 0 0 0
San Juan Capistrano 50 50 0 0 0 50 6 0 0 0 8 35 0 6 0 12 45 2 10 63 1 4 0
Santa Ana 0 13 0 0 0 0 7 0 0 0 0 3 0 0 0 4 0 12 0 0 0
Seal Beach NA NA NA NA NA 41 41 0 0 0 0 19 0 0 0 4 0 11 0 1 0
Stanton NA NA NA NA NA 0 0 0 0 0 0 0 0 0 0
Tustin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2 7 1 0 1
Villa Park 15 0 0 0 0 12 0 0 0 0 0 0 0 0 0 14 2 15 2 0 0 0
Westminster 0 1 0 0 0 10 0 0 0 0 0 12 0 0 0 15 3 1 0 7 0 0 0
Yorba Linda 0 3 0 4 0 327 4 0 0 0 0 6 0 0 0 1

County of Orange/OCFCD 0 65 0 0 0 5 372 0 0 0 70 607 0 0 0 22 148 2 2 0 12 231 0 0 0

Totals 554 512 289 19 2 1,597 1,419 401 58 0 445 1,052 74 81 47 731 607 105 47 21 447 752 53 18 3
NA = Not Available EL/VW = Educational Letter/Verbal Warning AC = Administrative Compliance Order Misdr./Infrct = Misdemeanor/Infraction

NON = Notice of Non-Compliance C&D = Cease and Desist 

* The City of San Clemente accounts for construction site violations under Section C-10 (when violations are identified, the construction inspectors call the City's enforcement staff for the enforcement follow-up).

FY 2004-05

Administrative Remedies

FY 2006-07

Administrative Remedies

FY 2005-06

Administrative Remedies

PERMITTEES
Administrative Remedies

FY 2002-03 FY 2003-04

Administrative Remedies
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Effectiveness Assessment Outcome Levels 

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Construction 
Program  
Component Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

Inventory  Maintain 
inventory      

Prioritization  Assign 
priorities  

P Change in 
prioritization level    

Inspection 
 Conduct and 

Track number of 
inspections 

P Number of re-
inspections 

P # BMPs 
implemented 

P  Load reduction 
associated with 

BMPs 
  

Enforcement/ Reporting  Conduct 
enforcement  

  Extent and 
correction of 

problem level of 
enforcement 

   

Training 
 Track 

number/type of 
training sessions 

P Surveys show 
improved 

knowledge 
    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 

Table 8.4:  Current and Potential Outcome Levels (Construction) 
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Figure C-8.1: Construction Site Inspections & Prioritization, 2002-2007 
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Figure C-8.2: Enforcement Action Taken 2002-2007 
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Figure C-8.3:  Construction Site Compliance Inspections, 2002-2007 
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C-9.0 EXISTING DEVELOPMENT 
 
C-9.1 Introduction 
 
Stormwater discharges from commercial and industrial facilities can become 
contaminated when material management practices allow exposure to stormwater 
and/or there is commingling of runoff with wastes.  The purpose of DAMP Section 9.0 
is to provide a programmatic framework for the regulatory oversight of activities in 
commercial and industrial areas.  Through inspections, outreach and requiring 
compliance with water quality ordinances, the Permittees are able to pro-actively 
address the quality of urban and stormwater runoff from industrial and commercial 
facilities.  In addition, DAMP Section 9.0 also provides a programmatic framework, 
based upon education and outreach approaches, for addressing activities in residential 
areas.  Both the industrial/commercial and residential elements were added to the 
Program by the Third Term Permits. 
 
C-9.2 Accomplishments 
 
C-9.2.1 Model Industrial/Commercial Program 

 
The Model Industrial/Commercial Program was developed and implemented in 2002-
03.  It transformed the Permittees oversight of commercial and industrial 
facilities/activities by establishing a formal inspection program where previously there 
had been a series of notifications and inspections initiated by complaints.  The Model 
Industrial/Commercial Program requires the Permittees to: 

 
• Identify and inventory facilities/activities with the potential to discharge pollutants: 

 
During 2006-07, 7,066 industrial facilities (Table C-9.1; Figure C-9.1) and 22,175 
commercial facilities were identified and inventoried (Table C-9.2; Figure C-9.2) for 
a total of 29,241 facilities (Figure C-9.3).  

 
• Prioritize facilities based upon water quality threat and receiving water sensitivity:   
 

The Permittees’s inventories identified 830 high priority, 1,394 medium priority and 
4,842 low priority industrial facilities and 3,194 high priority, 4,274 medium priority 
and 14,707 low priority commercial facilities in the reporting period.   

 
• Establish Model Maintenance Procedures:  

 
Twenty-four (24) model BMP fact sheets have been prepared which include a 
description of specific minimum source control BMPs for common industrial and 
commercial activities that may discharge pollutants.   
 
Typically each fact sheet contains the following sections: 

o Pollution Prevention 
o Suggested Best Management Practices 
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o Training 
o References and Resources 

 
• Conduct inspections and monitoring to ensure that commercial and industrial 

facilities are minimizing their impacts on the environment:  
 

In 2006-07 the Permittees determined the status of BMP implementation at 3,113 
industrial facilities (Table C-9.3) and 6,164 commercial facilities (Table C-9.4) for a 
total of 9,277 facilities (Figure C-9.4).  
 

• Conduct inspections of food facilities:  
 

The Orange County Permittees developed and submitted a food facility inspection 
program to the Santa Ana Regional Board on July 1, 2002.  This program, which also 
meets the inspection requirements of the San Diego Regional Board, involves 
inspections and the distribution of educational materials at the approximately 10,000 
existing restaurants countywide.  The implementation of the Program is an addition 
to the environmental health inspections conducted by the County of Orange Health 
Care Agency (HCA).  The HCA inspectors identify NPDES issues during these 
inspections, and they are forwarded to the respective Permittees and addressed by 
Permittee staff. 
 
For the 2006-07 reporting period, 25,652 food facility inspections were conducted, 
during which 2,930 stormwater management issues were noted (Table C-9.5). 
 

• Undertake Non-compliance Notification and Enforcement:  
 

Enforcement for the industrial and commercial component of the Existing 
Development Program is the responsibility of individual Permittees.  Each 
Permittee has several different levels of enforcement to choose from for different 
types of situations.  This includes – from least severe to most severe – issuance of 
an educational letter, a notice of non-compliance, an administrative compliance 
order, a cease and desist order, or a misdemeanor/infraction. 
 
The Permittees reported a total of 254 enforcement actions against industrial facilities 
(Table C-9.6) and 1,406 enforcement actions against commercial facilities during the 
reporting period (Table C-9.7) for a total of 1,660 enforcement actions (Figure C-9.5). 

 
• Participate in Training: 
 

To assist municipal staff in implementing the Existing Development Program for 
industrial and commercial facilities, five training modules were developed:  

 
1. Existing Development Program Management Module (targeting 

jurisdictional program coordinators and providing guidance regarding 
management of an inspection program; 

2. Field Implementation of Existing Development Program Module (targeting 
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inspectors and providing guidance on conducting inspections); 
3. Existing Development Program Training – Automobile Mechanical Repair, 

Maintenance, Fueling and Cleaning Businesses Module; 
4. Existing Development Program Training – Landscape Maintenance 

Businesses Module; and 
5. Existing Development Program Training – Industrial Stormwater Monitoring 

Module. 
 
• Conduct Education and Outreach: 
 

A number of education and outreach efforts, conducted under the overall public 
education element of the Program (see DAMP Section 6.0), directly supported 
implementation of the Model Industrial Commercial Program.  While full discussion 
of these efforts is presented in Section C-6.0, specific initiatives targeting commercial 
facilities include: 

 
 Outreach Materials:  Outreach materials created during the reporting period 

comprise: 
 

• Advertisements 
o “Cleanup Day 2006” 
o  “Project Pollution Prevention Celebrates Earth Day 2007” 

  
• Brochures – English   

o  “Help Prevent Ocean Pollution: Tips for the Automotive Industry” 
o “Help Prevent Ocean Pollution: Tips for Maintaining a Septic Tank System”’ 
 

• Brochure – Spanish  
o “Help Prevent Ocean Pollution: Tips for the Automotive Industry” 
 

• Brochure – Vietnamese 
o “Help Prevent Ocean Pollution: A Guide for Food Service Establishments” 

 
“The Quad:” “The Quad” was developed to communicate with Cities, Businesses, 
Utilities and Organizations.  Each Quad contains a newsletter, press release, fact 
sheet and billing insert focusing on a seasonal stormwater theme.  Four seasonal 
quads were created and two were distributed: 

 
o “Get Your Butts Out of the Water – Cigarette Filters Are Polluting Our Creeks, 

Rivers, Bays and Ocean” 
o “Overkill – You Can Manage Pests and Protect Water Quality” 

 
Food Service Establishment (FSE) Outreach:  FSEs have been a focus of education 
and outreach during the period of the Third Term Permits.  During the reporting 
period: 
 

o The brochure “Help Prevent Ocean Pollution: A Guide for Food Service 
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Establishments” was translated into Vietnamese.  
o Focused educational brochures, posters, stickers and CD-ROMs were 

distributed during inspections. 
 

C-9.2.2 Model Residential Program 
 

The Model Residential Program was developed and implemented in 2002-03 to further 
reduce pollutants potentially released into the environment from residential activities, 
including efforts to reduce over-watering.  The main thrust of the residential program is 
to advocate pollution prevention practices as the most effective method to protect 
receiving water quality.  The Model Residential Program requires the Permittees under 
the jurisdiction of the San Diego Regional Board to: 
 
• Develop a source identification procedure and prioritize residential areas based on 

proximity to Environmentally Sensitive Areas (ESAs) within the Permittee’s 
jurisdiction. 

 
• Identify BMPs most appropriate for each area, based on residential activities: 

 
See discussion of Outreach Materials (below). 

 
• Conduct public outreach and education: 
 

The education and outreach efforts, conducted under the overall public education 
element of the Program (see DAMP Section 6.0) are discussed in Section C-6.0.  The 
activities conducted in the reporting period on a Countywide basis to directly 
support the Model Residential Program include: 
 
Outreach Materials –The following materials were developed by the Public 
Education Committee supportive of DAMP Section 9.0: 

 
Brochures – English   

o  “Help Prevent Ocean Pollution: Tips for Maintaining a Septic Tank System” 
o “Educational Program Opportunities for Teachers & Students: 2006-07” 
o “Help Prevent Ocean Pollution:  Tips for Pets” (Revised brochure) 

 
Advertisements – English  

o “Cleanup Day 2006” 
o  “Project Pollution Prevention Celebrates Earth Day 2007” 

 
Advertisements – Spanish  

o “Cleanup Day 2006”  
o “Project Pollution Prevention Celebrates Earth Day 2007” 
 

Outreach Events - Through these events, approximately 20,000 event participants 
visited the Program booth and received stormwater pollution prevention 
information.  Events included: 
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o September 16, 2006: Coastal & Inner Coastal Watershed Clean-Up Day  
o September 21, 2006: Pollution Prevention Week  
o April 19, 2007: San Juan Capistrano Earth Day event  
o April 22, 2007: Upper Newport Bay Earth Day event  
o May 1-2, 2007: Children’s Groundwater Festival  
o May 5, 2007: Snap Shot Day in Huntington Beach 
o June 1, 2007: Mission Viejo Environmental Fair 
o June 25- June 29, 2007: Water Camp 2007  Session 1  

 
Development Companies - The development industry provides an opportunity to 
outreach to new homeowners and renters in Orange County.  By working with these 
companies the Program is able to include pollution prevention messages within new 
homeowners/renters packages that are provided to all clients.  During 2006-07 the 
companies participating in this effort included: 
 

o Lennar Homes of California  
o Pulte Homes Corporation   

 
C-9.3 Assessment 
 
The current and potential Program Effectiveness Assessment Outcome Levels that could 
be assessed within the current program are summarized in Table C-9-8 
(Industrial/Commercial) and Table C-9.9 (Residential). 
 
C-9.3.1 Model Industrial/Commercial Program 
 
Inventories:  Completing the inventory of industrial and commercial facilities has been 
problematic for some jurisdictions since the Standard Industrial Classification (SIC) 
codes on the business licenses (the primary source of this information for those 
jurisdictions with a business license program) have been incorrectly provided by 
businesses.1  In addition, inventorying commercial facilities is extremely difficult 
because they are numerous, often transitory, and can only be identified through site 
visits.  Mobile businesses are particularly problematic because they typically do not have 
a permanent facility location.  
 
This report (and prior Unified Reports) includes tables listing the total number of 
commercial and industrial facilities and their respective prioritizations, organized by 

                                                 
1 The Notice of Intent (NOI) form attached to the Draft Industrial General Permit (February 2005) and the 
SWRCB’s NOI processing system have been modified to accept both Standard Industrial Classification (SIC) 
codes and North American Industrial Classification System (NAICS) codes. The USEPA has indicated it 
intends to incorporate the NAICS codes into the storm water regulations but has not yet done so. The 
Proposed 2006 Multi-Sector General Permits for Stormwater Discharges Associated with Industrial Activity 
(MSGP) contains a note that “a complete list of SIC Codes (and conversions from the newer North American 
Industry Classification System [NAICS]) can be obtained from the Internet at 
www.census.gov/epcd/www/naics.html or in paper form from various locations in the document titled 
Handbook of Standard Industrial Classifications, Office of Management and Budget, 1987.” 
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Permittee.  However, since the structure and content of the jurisdictional databases can 
differ between the Permittees, analysis of data on a regional or countywide basis is 
challenging.  Indeed, there appears to be a persistent disparity between the number of 
industrial and commercial facilities inventoried and the number of industrial and 
commercial facilities that were prioritized over the reporting period (see Tables C-9.1 
through C-9.3 and Figures C-9.1 through C-9.2).  This disparity points to the need to 
augment facility descriptions beyond SIC codes. 
 
 
Proposed Program Modification (in 2007 DAMP): 
 

• Provide more detailed industrial and commercial facility descriptions to assist 
in inventory standardization. 

 
 
Prioritization:  Commercial and industrial facilities must be classified as high, medium, 
or low priority to determine the frequency of inspection.  The DAMP details a risk and 
receiving water sensitivity based point system for classification, the result of which is a 
total score indicating the facility priority.  A change in facility prioritization can be 
indicative of programmatic success, since a finding that BMPs are being implemented (a 
behavior change) reduces the risk of pollutants being discharged which can result in a 
change in prioritization.  However, both Permits specify mandatory high-priority 
commercial and industrial facilities.  In addition, the San Diego Region Permittees are 
required to inventory only high-priority commercial facilities i.e. there are no 
designation of medium and low priority commercial facilities.  
  

Headline Indicator – Prioritization of Facilities (Industrial Facilities): For 2006-07, 
7,066 industrial facilities were prioritized, of which 12% were ranked as high priority.  
These figures compare to 2005-06 (5,672 industrial facilities were prioritized, 21% of 
which were ranked as high priority), 2004-05 (2,908 industrial facilities were prioritized, 
26% of which were ranked as high priority), 2003-04 (8,604 industrial facilities were 
prioritized, 13% of which were ranked as high priority), and 2002-03 (8,546 industrial 
facilities were prioritized, 15% of which were ranked as high priority) (Table C-9.1; 
Figure C-9.1).    

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior 
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Headline Indicator – Prioritization of Facilities (Commercial Facilities): For 2006-07, 
22,175 commercial facilities were prioritized, of which 15% were ranked as high priority. 
These figures compare to 2005-06, (27,049 commercial facilities were prioritized, of 
which 20% were ranked as high priority), 2004-05 (25,411 commercial facilities were 
prioritized, 20% of which were ranked as high priority), 2003-04 (23,778 commercial 
facilities were prioritized, 24% of which were ranked as high priority), and 2002-03 
(22,789 commercial facilities were prioritized, 22% of which were ranked as high 
priority) (Table C-9.2; Figure C-9.2).    

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  

 
The year-to-year comparisons suggest some inconsistent reporting of this indicator.  Part 
of this inconsistency arises from the interpretation of the extent to which a facility 
“tributary to” a sensitive receiving water, which is a key determinant in prioritization.  
From the Annual Progress Reports (See DAMP Appendix C), it is evident that 
“tributary to” is variously being interpreted as more than “next to” but “less than the 
whole watershed.” Also, although the point system is used by many of the Permittees, 
some perceive it as time-consuming and too subjective, and, as a result, may rely 
primarily on professional judgment.  In addition, the ability of the prioritization process 
to meaningfully provide for a risk-based approach is also dampened by the 
requirements for mandatory high priority sites.  Despite these reservations, it is possible 
that the fluctuations in the industrial inventories and numbers of high priority industrial 
sites through Third Term Permit period may also reflect increased findings of no 
stormwater exposures and diminished site risk.   
 

 
Inspection:  The Permittees generally conduct two types of inspections: compliance 
inspections and follow-up inspections.  Should an inspected site demonstrate non-
compliance, inspection frequency must be increased as specified in the Permits until 
compliance is achieved.  Although these inspections are generally viewed as beneficial, 
there is a regulatory agency perception (highlighted in meetings with Regional Board 
staff) that the inspections may be missing key items of concern and discouraging 
findings of non-compliance which add to the inspection burden by requiring additional 
follow-up activity.  
 

 
Proposed Program Modification (in ROWD): 
 

• Develop a more detailed prioritization process to improve standardized 
reporting and to support re-direction of inspection resources to significant 
sources of priority constituents of concern. 
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Headline Indicator – Number of BMPs Implemented (Industrial Facilities): In 2006-
07, 1,977 (64%) of 3,113 industrial facilities were determined to have fully 
implemented BMPs.  This figure compares to 2005-06 (77% of 3,213 industrial facilities 
were determined to have full BMP implementation), 2004-05 (66% of 2,764 industrial 
facilities were reported to have full BMP implementation), 2003-04 (59% of 4,029 
industrial facilities were reported to have full BMP implementation), and 2002-03 (76% 
of 716 industrial facilities were reported to have full BMP implementation) (Table C-
9.3; Figure C-9.6).   

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  

 
 

 
It is also proving difficult for the inspectors to categorize BMP implementation at 
commercial and industrial sites along a three-point scale (fully, partially, or not 
implemented) because such a scale requires overly subjective determinations.  Lastly, 
the requirement for follow-up inspections of all non-compliant sites every month is 
perceived to be excessive due to the already large number of sites in many cities’ 
inventories.  
 
 

Proposed Program Modification (in ROWD): 
 

• Develop effective alternative to re-inspection such as self-certification. 
 
 
 
 

Headline Indicator – Number of BMPs Implemented (Commercial Facilities):  In 
2006-07, 4,006 (65%) of 6,164 commercial facilities were determined to have fully 
implemented BMPs.  This figure compares to 2005-06 (65% of 6,706 commercial 
facilities were determined to have full BMP implementation), 2004-05 (59% of 5,566 
commercial facilities were reported to have full BMP implementation); 2003-04 (77% 
of 8,484 commercial facilities were reported to have full BMP implementation), and 
2002-03 (63% of 1,389 commercial facilities were reported to have full BMP 
implementation) (TableC-9.4; Figure C-9.7).    

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  
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Headline Indicator – Food Facility Inspections: For the 2006-07 reporting period, 
25,652 food facility inspections were conducted, during which 2,930 NPDES issues were 
reported.  These figures compare to 2005-06 (26,528 food facility inspections were 
conducted and 875 NPDES issues reported), 2004-05 (25,078 food facility inspections 
were conducted and 1,416 NPDES issues reported), and 2003-04 (12,635 food facility 
inspections were conducted and 1,298 NPDES issues reported in the six month period of 
program implementation) (Table C-9.5 and Figure C-9.8).  

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  

 
The year-to-year comparisons suggest that food facility inspections and the associated 
education and outreach efforts had a clear positive impact up to the current reporting 
period since the incidence of NPDES issues decreases from 1 in 10 inspections in 2003-04 
to 1 in 17 inspections in 2004-05 to 1 in 30 inspections in 2005-06.  However, in 2006-07 
the incidence of NPDES issues has significantly increased to 1 in 9 inspections in 2006-
07.  This increase clearly points to a need for a review of current efforts and additional 
effort in this area. 
 

Proposed Program Modification (2006-07 Annual Report): 
 

• Conduct review of FSE inspection program and develop and implement 
recommendations for reducing incidence of NPDES issues. 

 
 
Enforcement:  Permittees are required to use a progressive enforcement approach and 
initiate enforcement actions where commercial and industrial facilities are found to be 
out of compliance.  In general, specific facilities that are repeat offenders are identified 
through active database inventories and, in most cases, progressive enforcement is used 
to bring repeat offenders into compliance.  
 

Headline Indicator – Number and Level of Enforcement Actions (Industrial 
Facilities): The Permittees reported a total of 254 enforcement actions against industrial 
facilities during the 2006-07 reporting period.  This figure compares to a reported total of 
448 enforcement actions against industrial facilities during 2005-06; 371 enforcement 
actions during 2004-05; 3,146 enforcement actions during the 2003-04; and 533 
enforcement actions during 2002-03 (Table C-9.6).   

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  
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Headline Indicator – Number and Level of Enforcement Actions (Commercial 
Facilities): The Permittees reported a total of 1,406 enforcement actions against 
commercial facilities during the 2006-07 reporting period.  This number compares to a 
reported total of 1,711 enforcement actions against commercial facilities during the 2005-
06 reporting period; 1,192 enforcement actions against commercial facilities in 2004-05; 
1,534 enforcement actions during 2003-04; and 490 enforcement actions during 2002-03 
(Table C-9.7).  While the 2004-05 number represented a 22% decrease from the total 
reported in 2003-04, 2005-06 appears to indicate a significant escalation in enforcement 
activity.  In 2006-07, however, enforcement actions decreased again by 16%.  

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  

 

The year-to-year comparisons suggest some inconsistent reporting.  Previously, the 
consistent pattern of reduced enforcement activity in the 2004-05 reporting period across 
the Construction, Existing Development, and Illegal Discharges/Illicit Connections areas 
of the Program suggested an increased level of compliance, also viewed as behavior 
change, by the regulated community.  While this interpretation is sustained with respect 
to industrial facilities, the marked increase in enforcement activity at commercial sites in 
2005-06 possibly points to a need for greater education and outreach activity directed at 
this sector of the business community.  Though the number of enforcement actions in 
2006-07 decreased from the previous year, enforcement activity was still higher than 
2004-05. 

Training:  The Permits require that staff is adequately trained.  In response, the 
Permittees developed several training modules and provide for additional training 
opportunities through the Orange County Hazardous materials Strike Force and the 
Inspectors Sub-Committee.  However, the training modules need to be updated to 
address the developments in the field of stormwater management, maintain staff 
interest, and to provide inspectors with a technical understanding of a broad array of 
BMPs that can be shared with facility owner/operators.  

 
 
Proposed Program Modification (in ROWD): 
   

• Prepare defined expertise and competencies for authorized inspector positions 
and develop a training schedule to meet these requirements. 
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C-9.3.2 Model Residential Program 
 
The Model Residential Program was developed to fulfill the residential activity and 
related commitments and requirements of Section F.3.d of the SDR Permit.  The 
Common Interest Areas/Homeowners Associations (CIA/HOA) Activities Program 
was developed to fulfill the existing CIA/HOA activity commitments and requirements 
of Section F.6 of the SDR Permit. 
 
Identification and Inventory:  The SDR Permittees are required to identify high priority 
areas and activities as defined in the Permit.  CIAs are considered to include high-
priority areas and activities.   
 
BMP Implementation: The SDR Permittees are required to identify minimum BMPs for 
high-priority areas and activities and, as necessary, additional controls.  Some 
Permittees use a baseline BMP implementation approach for Residential areas and 
CIAs/HOAs unless inspectors notice a specific concern.  
 
Enforcement and Reporting:  SDR Permittees are required to enforce their stormwater 
ordinances for all residential areas and activities as necessary to maintain Permit 
compliance.  The primary issue with residential areas and CIAs/HOAs concerns over 
irrigation.  Enforcement actions taken against CIAs/HOAs include letters or notices, 
which generally leads to resolution of the issues.  Some Permittees have reported some 
limited success using self certifications as a tool for effective implementation of the 
program within residential and CIA/HOA areas.    
 
C-9.4 Summary 
 
The Third Term Permits have required the Permittees to develop and implement a 
formal inspection program commencing with an initial inventory of potentially 30,000 
facilities being subject to municipal oversight for stormwater and urban runoff issues.  
Over the period of the Third Term Permits, there has been a clear trend in the level of 
inspection and enforcement activity that, despite some uncertainties with respect to 
reporting, suggests increased BMP implementation and compliance with local water 
quality ordinances by the existing industrial sector in Orange County.  Based upon 
perceived positive outcomes of the Existing Development elements of the DAMP, the 
ROWD identified minor program modifications based upon the need for the continued 
training of inspectors and the sensitizing of the prioritization and inspection process 
toward a more effective risk-based approach.  The performance data for the 2006-07 
reporting period has served to support the direction of program development identified 
in the ROWD with the additional recognition that the FSE inspection program needs 
additional review to correct clear evidence of a decline in the way FSEs are being 
managed from a water quality protection perspective.
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Table C-9.1:  Countywide Permittee’s Industrial Inventory & Prioritization: Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 

HIGH HIGH HIGH HIGH HIGH MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM LOW LOW LOW LOW LOW TOTAL TOTAL TOTAL TOTAL TOTAL
2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07

Aliso Viejo 2 2 2 2 2 65 65 42 41 1 0 0 0 0 40 67 67 44 43 43
Anaheim 129 115 93 172 133 419 45 0 101 86 868 1,126 299 1,155 1,222 1,416 1,286 392 1,428 1,441
Brea 11 14 13 26 20 32 28 27 8 19 167 137 111 5 12 210 179 151 39 51
Buena Park 24 184 115 143 129 52 18 17 35 35 0 17 27 19 54 76 219 159 197 218
Costa Mesa 489 287 13 325 22 329 475 2 41 324 0 40 128 0 40 818 802 143 366 386
Cypress 2 4 0 6 3 5 2 0 15 19 34 38 0 47 26 41 44 0 68 48
Dana Point 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 1 2
Fountain Valley 4 44 4 3 7 0 0 48 43 47 32 0 0 0 36 44 52 46 54
Fullerton 36 38 37 55 50 23 23 0 322 197 554 344 0 86 157 613 405 37 463 404
Garden Grove 25 41 30 41 30 35 51 11 135 18 310 296 25 260 296 370 388 66 436 344
Huntington Beach 30 25 30 29 29 38 69 13 55 28 645 529 23 492 391 713 623 66 576 448
Irvine 236 3 95 51 85 98 21 0 25 63 841 520 0 549 553 1,175 544 95 625 701
La Habra 65 65 11 10 249 48 59 82 228 59 60 272 0 542 172 130 364
La Palma 8 5 5 4 4 2 3 5 5 5 9 11 0 2 10 19 19 10 11 19
Laguna Beach 0 0 0 30 0 28 23 0 25 35 14 2 3 63 37 0 32 28
Laguna Hills 1 0 0 1 0 0 0 0 0 0 0 1 0 0 1
Laguna Niguel 2 1 0 1 0 0 0 0 0 0 0 0 0 0 0 2 1 0 1 0
Laguna Woods 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lake Forest 11 11 12 11 8 0 0 0 0 0 1 11 11 12 11 9
Los Alamitos 6 7 1 6 5 71 19 27 20 64 24 96 23 5 31 101 122 51 31 100
Mission Viejo 5 4 4 4 4 30 31 31 31 31 56 56 56 56 56 91 91 91 91 91
Newport Beach 2 2 2 16 17 0 0 0 0 0 11 11 11 1 0 13 13 13 17 17
Orange 69 52 72 76 66 422 416 228 208 167 256 249 0 237 279 747 717 300 521 512
Placentia 21 16 12 7 13 18 0 10 6 109 40 1 99 45 125 52 8 122
R S Margarita 1 1 3 2 2 10 10 10 10 10 19 19 19 20 20 30 30 32 32 32
San Clemente 2 3 2 2 2 72 72 0 0 74 75 2 2 2
San Juan Capistrano 1 1 1 1 1 11 5 5 9 18 15 8 4 0 0 27 14 10 10 19
Santa Ana 102 100 82 119 135 1,266 1,031 615 0 78 0 574 5 90 1,130 1,368 1,705 702 209 1,343
Seal Beach 2 2 2 2 1 0 0 0 0 0 0 0 0 0 0 2 2 2 2 1
Stanton 18 18 17 16 17 15 15 15 118 0 87 87 0 153 33 119 118
Tustin 9 11 13 11 13 59 6 7 7 4 0 49 55 51 53 68 66 75 69 70
Villa Park 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Westminster 10 4 4 10 7 37 18 18 12 6 34 6 6 5 0 81 28 28 27 13
Yorba Linda 29 4 7 0 2 214 206 88 38 40 0 13 2 2 2 243 223 97 40 44
County of Orange 13 16 12 12 13 13 12 9 9 0 0 0 0 0 8 26 28 21 21 21

TOTALS 1,281 1,081 749 1,195 830 3,349 2,915 1,235 1,245 1,394 3,916 4,608 837 3,232 4,842 8,546 8,604 2,908 5,672 7,066
NA = Not Available

PERMITTEE
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Table C-9.2:  Countywide Permittee’s Commercial Inventory & Prioritization: Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 

HIGH HIGH HIGH HIGH HIGH MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM LOW LOW LOW LOW LOW TOTAL TOTAL TOTAL TOTAL TOTAL
2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07

Aliso Viejo 153 153 110 64 77 0 0 12 27 0 0 31 15 153 153 110 107 119
Anaheim 114 14 13 26 25 278 310 310 418 328 194 307 307 388 473 586 631 630 832 826
Brea 0 0 0 138 117 129 115 226 0 180 228 252 94 138 297 357 367 320
Buena Park 0 119 283 310 310 5 40 20 73 73 0 50 26 67 67 5 209 329 450 450
Costa Mesa 1,306 1,107 969 969 1 587 555 483 483 837 4,559 2,548 2,083 2,083 91 6,452 4,210 3,535 3,535 929
Cypress 0 56 2 8 2 38 162 19 68 75 39 6 203 295 245 77 224 224 371 322
Dana Point 238 205 228 208 174 0 0 0 0 238 205 228 208 174
Fountain Valley 0 112 40 40 22 0 0 77 77 53 314 139 139 200 195 314 251 256 317 270
Fullerton 7 7 126 126 100 23 23 164 164 164 639 631 116 116 116 669 661 406 406 380
Garden Grove 0 7 47 45 24 102 90 204 204 145 5,797 5,807 5,587 5,600 3,869 5,899 5,904 5,838 5,849 4,038
Huntington Beach 403 261 276 420 358 7 170 206 119 73 233 920 831 961 1,075 643 1,351 1,313 1,500 1,506
Irvine 0 0 105 103 148 165 375 1,040 1,038 1,132 1,163 1,203 1,145 1,141 1,280 1,328 1,578
La Habra NA 378 414 458 1 NA 340 306 327 307 NA 177 254 1,203 1,053 NA 895 974 1,988 1,361
La Palma 0 0 17 18 12 12 11 25 30 31 32 27 42 48 43 44 38
Laguna Beach 336 356 323 0 2 6 0 7 18 336 365 0 347 0
Laguna Hills NA 237 325 229 NA 0 NA 0 NA 237 325 229 0
Laguna Niguel 182 183 177 211 151 0 0 0 0 0 0 182 183 177 211 151
Laguna Woods 28 24 24 39 3 3 3 3 65 83 89 75 96 110 116 117 0
Lake Forest 10 124 150 299 365 17 68 347 250 50 182 338 346 77 374 150 984 961
Los Alamitos NA 98 0 173 32 108 108 800 0 863 974 973 130 0 971 1,082
Mission Viejo 426 423 484 451 469 0 0 0 0 426 423 484 451 469
Newport Beach 41 41 41 21 57 40 40 40 39 22 40 40 42 41 158 121 121 123 101 237
Orange 269 0 241 311 311 359 226 54 700 725 792 897 564 1,011 1,036 1,151 1,123
Placentia 127 375 1 1 44 0 63 64 310 0 373 299 268 481 375 373 363 333
R S Margarita 126 146 141 150 150 13 0 0 377 0 438 438 424 516 146 579 588 574
San Clemente 463 688 626 0 0 0 0 463 688 626 0 0
S J Capistrano 248 316 216 369 369 0 0 277 226 226 0 0 1,401 836 836 248 316 1,894 1,431 1,431
Santa Ana 0 0 1 19 779 26 26 43 38 1 917 923 691 603 780 943 949 735 660
Seal Beach NA 0 23 2 23 NA 183 2 29 2 NA 0 859 101 859 NA 183 884 132 884
Stanton NA 31 31 62 62 NA 168 168 6 38 NA 476 476 577 545 NA 675 675 645 645
Tustin 1 0 1 1 1 103 104 39 37 39 0 0 40 38 37 104 104 80 76 77
Villa Park 0 0 0 0 1 1 1 1 0 6 6 6 6 0 7 7 7 7
Westminster 354 140 213 357 260 95 365 443 417 370 278 354 428 73 221 727 859 1,084 847 851
Yorba Linda 20 25 42 48 47 171 162 126 135 145 0 6 5 5 10 191 193 173 188 202
County of Orange 97 107 106 123 126 46 48 47 50 51 0 0 0 0 0 143 155 153 173 177

TOTALS 4,949 5,733 5,108 5,361 3,194 3,025 3,441 3,561 4,106 4,274 14,815 14,604 16,742 17,582 14,707 22,789 23,778 25,411 27,049 22,175

NA = Not Available

PERMITTEE
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Table C-9.3:  Industrial Inventory & BMP Implementation: Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 

FULLY FULLY FULLY FULLY FULLY PARTIALLY PARTIALLY PARTIALLY PARTIALLY PARTIALLY NO BMPs NO BMPs NO BMPs NO BMPs NO BMPs TOTAL TOTAL TOTAL TOTAL TOTAL
Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented

2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07

Aliso Viejo 2 49 31 37 43 1 15 11 8 0 0 3 64 42 45 43
Anaheim 0 160 312 140 175 0 82 80 67 299 0 0 0 242 392 207 474
Brea NA NA 15 32 27 NA NA 4 24 NA NA 10 5 NA NA 25 41 51
Buena Park NA 188 151 189 189 NA 33 102 120 120 NA 0 29 11 11 NA 221 282 320 320
Costa Mesa 142 530 115 366 386 0 168 28 386 0 0 142 698 143 366 772
Cypress NA 0 NA 25 9 NA 4 NA 6 11 NA 0 NA 37 0 NA 4 NA 68 20
Dana Point NA 0 NA 1 1 NA 0 NA NA 0 NA 1 NA 0 NA 1 2
Fountain Valley 10 36 52 48 46 5 8 1 8 5 0 0 20 44 52 49 54
Fullerton 36 38 34 415 396 NA 23 2 48 9 NA 344 36 405 36 463 405
Garden Grove NA 55 28 28 1 NA 43 38 38 1 NA 3 1 1 NA 101 67 67 2
Huntington Beach 3 52 14 57 113 4 19 20 20 49 17 28 33 89 106 24 99 67 166 268
Irvine 136 132 37 203 62 31 467 58 18 2 12 68 179 667 95 221 64
La Habra NA 8 49 30 NA 57 108 84 NA 28 15 16 NA 93 172 130 0
La Palma 0 NA 1 6 1 0 NA 6 5 0 NA 1 0 NA 8 11 1
Laguna Beach NA 21 30 NA 16 1 NA 0 1 NA 37 0 32 0
Laguna Hills NA NA 0 NA NA 0 NA NA 0 NA NA 0 0 0
Laguna Niguel 3 0 1 0 0 0 0 1 3 0 0 2 0
Laguna Woods NA 0 NA NA 0 NA NA 0 NA NA 0 NA 0 0
Lake Forest 0 0 12 0 11 11 11 8 0 0 0 11 11 12 11 8
Los Alamitos NA 8 0 5 NA 0 0 0 NA 0 0 0 NA 8 0 0 5
Mission Viejo 24 0 2 2 3 43 4 2 2 1 13 0 80 4 4 4 4
Newport Beach 4 1 1 14 14 0 1 2 3 3 0 0 4 2 3 17 17
Orange NA 64 142 429 122 NA 2 149 92 22 NA 0 9 1 NA 66 300 521 145
Placentia 16 0 3 2 2 14 19 7 6 6 12 2 1 42 21 11 8 8
R S Margarita 0 0 2 26 26 0 0 2 6 6 0 0 28 0 0 32 32 32
San Clemente NA NA 2 NA NA 0 NA NA 0 NA NA 2 0 0
San Juan Capistrano 1 10 8 10 10 2 4 2 0 0 0 0 0 3 14 10 10 10
Santa Ana NA 818 639 192 150 NA 132 63 17 56 NA 0 NA 950 702 209 206
Seal Beach NA 0 1 2 NA 2 1 1 NA 0 0 NA 2 2 2 1
Stanton NA 28 28 117 117 NA 4 58 2 1 NA 1 1 NA 33 87 119 118
Tustin NA 17 17 11 18 NA 49 58 0 0 NA 0 0 0 0 NA 66 75 11 18
Villa Park 0 0 0 1 0 0 0 0 0 1 0 0 0 0
Westminster 1 24 25 19 9 0 3 3 8 4 0 1 1 28 28 27 13
Yorba Linda 166 130 94 40 39 0 0 3 1 0 167 130 97 40 39
County of Orange NA 19 16 12 13 NA 0 2 1 0 NA 0 0 0 0 NA 19 18 13 13

TOTALS 544 2,388 1,831 2,484 1,977 112 1,166 805 568 1,017 60 475 128 161 119 716 4,029 2,764 3,213 3,113

NA = Not Available

PERMITTEE
2006-072003-042002-03 2004-05

NUMBER OF FACILITIES WITH BMPs:

2005-06
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Table C-9.4:  Commercial Inventory & BMP Implementation: Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 

FULLY FULLY FULLY FULLY FULLY PARTIALLY PARTIALLY PARTIALLY PARTIALLY PARTIALLY NO BMPs NO BMPs NO BMPs NO BMPs NO BMPs TOTAL TOTAL TOTAL TOTAL TOTAL
Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented Implemented

2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07
Aliso Viejo 69 35 35 82 119 4 64 75 25 8 4 81 103 110 107 119
Anaheim 0 35 46 162 20 0 2 27 54 82 0 0 0 37 73 216 102
Brea NA 0 0 192 NA 0 0 8 NA 0 0 NA 0 0 8 192
Buena Park 0 183 98 157 157 5 29 60 93 93 0 0 43 12 12 5 212 201 262 262
Costa Mesa 623 3,298 64 929 0 665 2 366 929 0 0 623 3,963 66 366 1,858
Cypress NA 0 156 259 NA 2 2 75 63 NA 0 139 0 NA 2 2 370 322
Dana Point NA NA 25 NA NA 145 173 119 NA NA 11 NA NA 181 173 119
Fountain Valley 0 251 225 250 207 0 0 67 63 0 0 0 0 251 225 317 270
Fullerton NA 0 378 131 NA 0 28 2 NA 0 NA 0 0 406 133
Garden Grove NA 66 824 860 10 NA 29 455 500 9 NA 3 4 7 3 NA 98 1,283 1,367 22
Huntington Beach 9 59 26 28 92 2 108 21 8 25 11 120 34 20 53 22 287 81 56 170
Irvine NA DNR NA DNR NA DNR NA DNR 0 0 0
La Habra NA 28 85 12 12 NA 107 111 52 52 NA 36 77 5 5 NA 171 273 69 69
La Palma 0 24 22 32 0 18 13 4 0 0 0 42 35 36 0
Laguna Beach NA NA 7 NA NA 2 NA NA NA NA 0 9 0
Laguna Hills 31 150 222 23 0 0 27 3 10 5 34 160 227 50 0
Laguna Niguel 0 123 27 467 0 15 18 21 0 0 0 138 45 488 0
Laguna Woods NA 0 NA 27 28 16 NA 0 NA 27 28 16 0
Lake Forest 0 0 6 11 77 48 19 128 84 0 0 0 77 48 19 134 95
Los Alamitos NA 86 59 NA NA 12 2 NA NA 0 N NA 98 0 61 NA
Mission Viejo 68 164 268 383 417 314 51 29 68 47 57 0 5 439 215 297 451 469
Newport Beach NA NA 6 3 8 NA NA 6 1 5 NA NA NA NA 12 4 13
Orange NA 207 0 48 137 NA 0 0 6 26 NA 0 0 NA 207 0 54 163
Placentia NA 0 32 32 9 63 32 32 NA 0 9 63 64 64 0
R S Margarita 0 0 64 123 123 0 0 21 113 113 0 0 482 0 0 567 236 236
San Clemente NA 139 NA NA 12 NA NA 0 NA NA 151 NA 0 0
Santa Ana NA 818 304 95 13 NA 132 109 18 10 NA 0 NA 950 413 113 23
San Juan Capistrano 75 139 132 265 265 7 12 0 42 44 15 0 0 0 97 151 132 307 309
Seal Beach NA 0 0 NA 122 0 NA 0 0 NA 122 0 0 0
Stanton NA 35 35 58 148 NA 10 10 9 NA 3 10 1 NA 48 55 68 148
Tustin* NA 0 NA NA NA NA 0 NA NA NA NA 0 NA NA NA NA 0 NA NA NA
Villa Park 0 0 0 0 0 0 8 7 0 0 0 0 0 0 8 7
Westminster 0 633 675 578 568 0 219 409 145 283 0 7 0 859 1,084 723 851
Yorba Linda NA 10 27 8 17 NA 27 7 13 1 NA 0 NA 37 34 21 18
County of Orange 2 41 49 103 171 NA 3 10 42 23 NA NA 0 1 0 2 44 59 146 194

TOTALS 877 6,524 3,291 4,375 4,006 418 1,777 1,609 2,146 2,080 94 183 666 185 78 1,389 8,484 5,566 6,706 6,164

NA = Not Available DNR = Did Not Report
* The City of Tustin did not inspect commercial facility inspecions during 2002-03, 2003-04, 2005-06 and 2006-07.  All commercial facilities were inspected for prioritization only in 2004-05 

PERMITTEE
2002-03 2003-04 2006-07

Number of Facilities with BMPs:

2004-05 2005-06
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Table C-9.5:  Food Facility Inspections 2006-07 

PERMITTEE No. of Routine Inspections No. of NPDES Issues

Aliso Viejo 227 28
Anaheim 3172 269
Brea 600 9
Buena Park 741 180
Costa Mesa 1358 76
Cypress 387 36
Dana Point 438 34
Fountain Valley 555 113
Fullerton 1097 44
Garden Grove 1536 111
Huntington Beach 1369 86
Irvine 1711 347
La Habra 565 93
La Palma 114 63
Laguna Beach 363 4
Laguna Hills 347 40
Laguna Niguel 432 36
Laguna Woods 53 4
Lake Forest 728 106
Los Alamitos 181 19
Mission Viejo 692 30
Newport Beach 1240 75
Orange 1345 260
Placentia 349 12
Rancho Santa Margarita 301 38
San Clemente 565 23
San Juan Capistrano 270 4
Santa Ana 2310 407
Seal Beach 178 11
Stanton 326 9
Tustin 678 53
Villa Park 17 1
Westminster 864 262
Yorba Linda 316 10
County of Orange 227 37
Totals 25652 2930
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Table C-9.6:  Permittee Enforcement Actions for Industrial Facilities: Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 

EL EL EL EL EL NON NON NON NON NON ACO ACO ACO ACO ACO CDO CDO CDO CDO CDO M/I M/I M/I M/I M/I TOTAL TOTAL TOTAL TOTAL TOTAL
2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07

Aliso Viejo 0 2 3 3 0 1 17 4 0 0 8 0 0 0 0 0 3 28 7 0
Anaheim NA 0 0 5 8 NA 2 0 6 2 NA 1 0 6 2 NA 0 0 1 NA 0 0 NA 3 0 17 13
Brea 2 0 13 0 0 1 0 0 0 0 0 0 2 0 14 0 0
Buena Park NA 0 2 5 5 NA 39 6 8 8 NA 5 13 0 NA 1 4 5 5 NA 0 1 0 NA 45 26 18 18
Costa Mesa NA 0 28 30 NA 0 11 2 NA 0 NA 0 NA 0 2 NA 0 0 41 32
Cypress 0 0 0 33 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 33 2
Dana Point NA 0 0 NA 0 0 NA 0 0 NA 0 0 NA 0 0 NA 0 0 0 0
Fountain Valley 5 393 52 49 54 0 8 2 0 12 1 4 2 0 6 1 1 1 0 0 0 5 419 54 54 59
Fullerton 36 0 NA 0 0 NA 1 0 0 NA 0 0 NA 3 0 0 NA 36 0 NA 0 4
Garden Grove 2 5 2 0 0 7 0 0 2 0 0 0 0 2 5 2 9 0
Huntington Beach 6 0 8 26 0 0 5 6 22 0 15 1 4 0 0 0 0 0 1 6 15 6 15 52
Irvine NA 939 95 221 64 NA 0 NA 0 NA 0 NA 0 NA 939 95 221 64
La Habra NA 0 0 NA 0 28 0 NA 0 0 NA 0 0 NA 0 0 NA 0 28 0 0
La Palma 0 19 10 0 0 0 0 0 0 1 0 0 0 19 11 0 0
Laguna Beach NA 0 NA 0 NA 0 NA 0 NA 0 NA 0 0 0 0
Laguna Hills NA NA 0 NA NA 0 NA NA 0 NA NA 0 NA NA 0 NA NA 0 0 0
Laguna Niguel 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Laguna Woods 0 0 NA 0 0 NA 0 0 NA 0 0 NA 0 0 NA 0 0 NA 0 0
Lake Forest 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0
Los Alamitos NA 0 0 NA 0 0 NA 0 0 NA 0 0 NA 0 0 NA 0 0 0 0
Mission Viejo^ NA 0 NA 103 NA 0 NA 0 NA 0 NA 103 0 0 0
Newport Beach 6 8 2 0 250 618 0 3 3 200 315 0 0 0 0 0 0 0 550 0 0 456 1491 2 3 3
Orange NA 66 0 NA 4 1 2 1 NA 0 0 NA 0 0 NA 0 0 NA 70 1 2 1
Placentia 7 7 10 8 3 0 0 0 0 0 0 0 0 7 7 10 8 3
R S Margarita 0 0 2 0 0 0 0 0 0 0 0 0 0 2 0 0
San Clemente NA 7 0 NA 2 0 NA 2 0 NA 0 0 NA 0 0 NA 11 0 0 0
San Juan Capistrano 1 14 10 1 0 2 0 0 0 0 0 0 0 0 0 2 14 12 0 0
Santa Ana NA 0 1 NA 0 2 1 NA 0 NA 0 NA 0 NA 0 3 1 0
Seal Beach NA NA 5 NA NA 0 NA NA 0 NA NA 0 NA NA 0 NA NA 5 0 0
Stanton DNR NA NA NA NA NA NA NA NA NA NA NA 0 0 0
Tustin NA 0 0 1 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 1 0
Villa Park 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Westminster 0 0 9 13 5 0 4 5 3 0 0 0 0 0 0 5 0 13 18 3
Yorba Linda 0 0 59 1 0 0 0 0 0 0 0 0 0 0 0 1 0 59 0 0
County of Orange NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0
TOTALS 76 1,460 275 374 190 257 779 66 53 46 200 350 22 13 8 0 7 6 6 10 0 550 2 2 0 533 3,146 371 448 254
NA = Not Available EL = Educational Letter ACO = Administrative Compliance Order M/I = Misdemeanor/Infraction
DNR = Did Not Report NON = Notice of Non-Compliance CDO = Cease and Desist Order
^  Enforcement actions against industrial facilities are included with commercial facilities.

PERMITTEE
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Table C-9.7:  Permittee Enforcement Actions for Commercial Facilities: Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 

EL EL EL EL EL NON NON NON NON NON ACO ACO ACO ACO ACO CDO CDO CDO CDO CDO M/I M/I M/I M/I M/I TOTAL TOTAL TOTAL TOTAL TOTAL
2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07

Aliso Viejo 70 3 4 4 0 0 4 4 8 2 13 2 2 2 0 0 2 2 0 0 1 1 72 16 13 13 10
Anaheim NA 0 23 47 NA 0 0 2 1 NA 0 0 2 1 NA 0 0 NA 0 0 1 NA 0 0 28 49
Brea NA 4 3 NA 1 8 NA 0 NA 0 NA 0 NA 5 3 8 0
Buena Park 5 0 5 5 0 87 16 11 11 0 19 33 0 0 0 4 16 5 0 0 0 4 4 4 5 110 69 25 20
Costa Mesa 2 10 6 28 30 3 3 67 11 2 0 10 0 0 0 0 2 5 23 73 41 32
Cypress 2 0 304 0 4 2 2 0 0 0 0 0 0 0 0 0 6 2 0 304 2
Dana Point 13 14 57 45 36 41 19 3 2 3 1 0 1 3 1 0 0 1 0 1 1 1 56 33 62 51 41
Fountain Valley 6 251 256 596 540 6 2 4 4 0 21 3 7 3 3 5 1 2 7 2 0 0 0 38 257 269 610 545
Fullerton NA 0 NA NA 0 NA 6 NA 0 NA NA 0 NA 20 NA 0 NA NA 0 NA 0 26
Garden Grove 5 37 5 15 2 8 1 8 0 0 6 0 0 0 0 7 45 6 15 14
Huntington Beach* 16 0 86 3 10 13 22 98 0 80 5 24 1 0 0 0 0 5 20 90 18 27 208
Irvine NA NA NA NA NA NA NA NA NA NA NA NA 0 0 0
La Habra NA 0 0 NA 0 25 0 NA 0 1 1 NA 0 0 NA 0 0 NA 0 26 0 1
La Palma 0 0 15 0 0 0 0 0 0 0 0 0 0 15 0 0
Laguna Beach NA 0 NA 0 NA 0 2 2 NA 0 NA 0 NA 0 2 2 0
Laguna Hills NA 11 6 7 NA 9 4 4 NA 1 NA 0 NA 0 NA 21 10 11 0
Laguna Niguel 0 127 1 15 32 21 0 0 0 0 0 0 1 142 32 21 0
Laguna Woods 3 0 15 4 0 18 1 0 10 0 0 0 0 8 0 43 0 0
Lake Forest 77 1 1 1 1 14 12 90 38 0 0 1 0 0 1 2 2 0 0 0 78 15 13 93 42
Los Alamitos NA 0 2 4 NA 0 4 NA 0 0 NA 0 0 NA 0 4 NA 0 0 2 12
Mission Viejo 118 0 2 1 20 103 16 1 10 0 0 17 30 0 1 0 0 1 1 0 0 2 139 103 37 32 12
Newport Beach 0 0 2 1 0 0 1 5 0 0 0 0 0 0 0 0 0 0 0 2 2 5
Orange NA 269 0 NA 13 0 6 NA 0 0 NA 0 0 NA 0 0 NA 282 0 0 6
Placentia 10 30 64 4 3 0 0 13 1 0 1 2 0 1 0 0 1 13 30 80 4 3
R S Margarita 10 0 32 113 113 0 0 7 0 0 0 0 0 0 10 0 39 113 113
San Clemente NA 187 91 91 91 NA 82 63 63 63 NA 15 NA 2 NA 7 24 24 24 NA 293 178 178 178
San Juan Capistrano 25 10 150 20 15 7 2 5 42 44 0 0 0 2 0 0 0 0 0 0 0 0 32 12 155 62 61
Santa Ana NA 0 1 NA 3 18 5 NA 0 1 NA 0 NA 0 NA 3 20 5 0
Seal Beach NA 0 0 NA 0 0 5 NA 0 0 NA 0 0 NA 0 0 NA 0 0 5 0
Stanton DNR DNR DNR DNR DNR DNR DNR DNR DNR DNR NA DNR 0 0 0
Tustin** NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0 NA 0 0 0 0
Villa Park 0 0 0 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 34 0
Westminster 0 0 2 13 0 2 3 5 21 0 0 0 0 0 0 1 0 2 5 18 22
Yorba Linda 0 45 19 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 46 19 2 0
County of Orange NA 0 0 0 0 NA 4 3 3 3 NA 0 0 2 1 NA 0 0 0 0 NA 0 0 0 0 NA 4 3 5 4

TOTALS 362 999 730 1,307 972 92 380 327 305 333 26 141 75 49 42 9 7 22 17 25 1 7 38 33 34 490 1,534 1,192 1,711 1,406
NA = Not Available EL = Educational Letter ACO = Administrative Compliance Order M/I = Misdemeanor/Infraction
DNR = Did Not Report NON = Notice of Non-Compliance CDO = Cease and Desist Order

* Note:  Huntington Beach tracks Administrative Citations rather than Administrative Compliance Orders.
** The City of Tustin did not inspect commercial facility inspecions during 2002-03, 2003-04, 2005-06 and 2006-07.  All commercial facilities were inspected for prioritization only in 2004-05 
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Effectiveness Assessment Outcome Levels 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Industrial/Commercial 

Program  
Component Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

Inventory  Maintain 
inventory      

Prioritization  Assign 
priorities   Change in 

prioritization level    

Inspection 
 Conduct and 

Track number of 
inspections 

  # BMPs 
implement 

P  Load reduction 
associated with 

BMPs 
  

Enforcement/ Reporting  Conduct 
enforcement  

  Extent and 
correction of 

problem level of 
enforcement 

   

Training 
 Track 

number/type of 
training sessions 

P Surveys show 
improved 

knowledge 
    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 

Table C-9.8 Current and Potential Outcome Levels (Industrial/Commercial) 
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Effectiveness Assessment Outcome Levels 

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Residential & CIA/HOA 
Program  
Component Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

Identification/Inventory  Maintain 
inventory      

BMP Implementation  Conduct 
Inspections 

 BMP 
Implementation 

 Track number 
of BMPs 

implemented 

P Load reduction 
associated with 

BMPs 
  

Enforcement/ Reporting  Issue EAs 
 Track number 

of EAs issued & 
response 

P Correction of 
problem    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 

Table C-9.9  Current and Potential Outcome Levels (Residential) 
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Figure C-9.1:  Industrial Facility Prioritization 2002-07 
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Figure C-9.2:  Commercial Facility Prioritization 2002-07 

4,949

3,025

14,815

5,733

3,441

14,604

5,108

3,561

16,742

5,361

4,106

17,582

3,194

4,274

14,707

0

5,000

10,000

15,000

20,000

25,000

30,000

2002-03 2003-04 2004-05 2005-06 2006-07

High Medium Low

22,789 Sites
23,778 Sites

 25,411 Sites
27,049 Sites

22,175 Sites

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0038742



SECTION C-9.0, EXISTING DEVELOPMENT 
 

2006-07 Unified Annual Progress Report             November 15, 2007 
Program Effectiveness Assessment 

C-9-23 

Figure C-9.3:  Industrial/Commercial Facility Prioritization 2002-07 
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Figure C-9.4:  Industrial/Commercial Facility BMP Implementation 2002-07 
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Figure C-9.5:  Industrial/Commercial Enforcement Actions 2002-07 
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Figure C-9.6:  Industrial Facility BMP Implementation 2002-07 
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Figure C-9.7:  Commercial Facility BMP Implementation  2002-07 
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Figure C-9.8: Food Facility Inspections 2002-07 
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C-10.0 ILLEGAL DISCHARGES/ILLICIT CONNECTIONS 
 
C-10.1 Introduction 
 
Illegal discharges/illicit connections (ID/IC) are potential sources of pollutants within 
municipal storm drain systems.  The purpose of DAMP Section 10.0 is to ensure that the 
Permittees have a programmatic framework for detecting and quickly responding to 
non-stormwater discharges to their storm drain systems.  Since DAMP Section 10.0 
directly addresses one the basic objectives of the NPDES Permits, it is a long-established 
part of the Program.  With the Third Term Permits, the key elements of ID/IC have been 
significantly enhanced.  In addition, a model sewage spill response program has been 
developed and has begun to be implemented in conjunction with Orange County 
Sanitation Districts (OCSD). 
 
C-10.2 Accomplishments 
 
C-10.2.1  Illegal Discharges/Illicit Connections Program 
 
The ID/IC Program provides guidance for Permittees when identifying, responding to 
and mitigating the effects of non-stormwater discharges and enforcing the ID/IC 
component of the Program for the protection of the environment.  DAMP Section 10.0 
requires the Permittees to: 
 

• Detect illegal discharges and illicit connections 
 

A innovative Dry Weather Reconnaissance Program, based upon statistically 
derived benchmarks, was developed and implemented in both permit regions 
specifically to identify illegal discharges and illicit connections during the 
typically dry summer months of May through September using a suite of water 
quality analyses conducted in the field at designated random and targeted 
drains.  The 2006-07 reporting period marked the fifth season of dry weather 
monitoring in the San Diego Region.  With the approval of the Santa Ana 
Monitoring Program in July of 2005 by the Executive Officer of the Santa Ana 
Regional Board, dry weather monitoring in the Santa Ana Region commenced in 
May of 2006. 
 

• Facilitate Public Reporting 
 
Telephone and web-based reporting systems for the general public have been 
established and are advertised in the Stormwater Program's public education 
materials, Orange County "White Pages" telephone directories, and Permittee 
websites.  A total of 4,012 complaints were received during the reporting period. 

 
• Investigate 

 
Each Permittee has designated Authorized Inspectors to investigate compliance 
with, detect violations of, and take actions pursuant to their Water Quality 

0038749



SECTION C-10.0, ILLEGAL DISCHARGES/ILLICIT CONNECTIONS 
 

2006-07 Unified Annual Report                                                                                 November 15, 2007 
Program Effectiveness Assessment 
 C-10-2 

Ordinance.  During 2006-07, the Permittees encountered and sought to mitigate 
discharges involving  hydrocarbons (324 incidents), inorganic materials (268 
incidents), metals (24 incidents), nutrients (79 incidents), organic materials (114 
incidents), discharge exceptions (136 incidents), pathogens (172 incidents), 
wastewater (880 incidents), pesticides (22 incidents), sediment (628 incidents), 
trash and debris (702 incidents), and 703 incidents involving miscellaneous types 
of materials for a total 4,052 incidents. 
 

• Enforce 
 

Enforcement actions are undertaken according to the adopted Water Quality 
Ordinances and accompanying Enforcement Consistency Guide.  The Permittees 
reported a total of 4,490 enforcement actions, associated with ID/IC 
investigations during the 2006-07 reporting period. 
 

• Undertake Training 
 

To assist responsible municipal staff in understanding the Illegal 
Discharges/Illicit Connections Program, 10 training modules have been 
developed:   
 

1) Program Management Training - Introductory 
2) Program Management Training - Experienced  
3) Authorized Inspector Training1 
4) Authorized Inspector Training – Introductory 
5) Authorized Inspector – Field Implementation  
6) Sewage Spill Response Training 
7) Sewage Spill Response Training - Introductory 
8) “Hands-On” Sewage Spill Response Training - Experienced  
9) Fire Department Activities Training 
10) Investigative Guidance Manual Training 

 
In addition to the training modules, the NPDES Inspection Sub-Committee also 
provided training on various subjects relevant to the ID/IC program.  This sub-
committee meets quarterly to provide training to municipal inspectors and 
Authorized Inspectors on issues related to spill response, inspection and 
enforcement.  It also serves as a forum for the coordination and discussion of 
ongoing difficult or new enforcement, investigation, or enforcement issues and to 
profile cases or incidents.  

 
During the reporting period, the following training was provided under the 
aegis of the NPDES Inspection Sub-committee:  
 
• September 14, 2006 - Cal OSHA –Program Overview and Case 

                                                 
1  This module was modified in the 2004-05 reporting period and divided into two modules, 1) Introductory 
and 2) Field Implementation. 
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Investigations 
• September 14, 2006 – DTSC Criminal Investigations – Program Overview 

and Case Investigations 
• November 16, 2006 - Regional  Water Quality Control Board – Program 

Overview and Case Investigations 
• November 16, 2006 - Orange County Sanitation District – Program Overview 

and Case Investigations 
• January 18, 2007 - Annual Orange County Stormwater Program – Inspection 

& Enforcement Report Card (Program Effectiveness Assessment – Unified 
Report Summary) 

• January 18, 2007 - Tustin Area Spill Control (TASC) Demonstration Project 
• April 19, 2007 - SARWQCB Industrial Inspection Overview 
• April 19, 2007– NPDES Dry Weather Monitoring and Reconnaissance 

Program and Follow-up Source Investigations 
 

Individual Permittee attendance records can be found in Section 10.5 of each of 
the respective Permittee’s PEA.  

 
C-10.2.2  Model Sewage Spill Response Procedures 
 
During the Third Permit term, the County and OCSD developed and implemented a 
coordinated sewage spill prevention and response demonstration project (The “Tustin 
Area Spill Control (TASC) Demonstration Project”).  The TASC includes:  1) 
Development of sanitary sewer overflow (SSO) response procedures; 2) selection of 
primary and backup sewage spill response contractors for containment and recovery of 
SSOs; and 3) SSO hands-on field response training for Permittee staff and municipal 
sewering agency staff.  
 
During the reporting period, TASC evolved from a demonstration project to a program 
(now designated CASC) with the area of implementation broadened to include the cities 
of Villa Park and Orange.  One of the goals for TASC is to gradually phase the 
implementation of the project throughout the County so that the proactive interagency 
planning and coordination for sewage spill response can be implemented and/or 
improved in other watersheds (see discussion in Section C-3.0).  
 
C-10.3 Assessment 
 
The current and potential Program Effectiveness Assessment Outcome Levels that could 
be assessed within the current program are summarized in Table C-10-1. 
 
C-10.3.1 Illegal Discharges/Illicit Connections Program 
 
Detection: During the reporting period there have been 429 site visits to 108 locations 
comprising three visits to the random sites and five visits to the targeted sites each 
season (note: the dry weather monitoring season runs from the beginning of May through the 
end of September each calendar year).  Investigations, prompted by findings of elevated 
contaminant concentrations, were triggered on 68 occasions.  These results show that 
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approximately 39% of the 108 monitoring sites have exhibited evidence of contamination 
in dry weather flow at levels significantly above background levels. 
 
The approval of the Santa Ana Monitoring Program (including the Dry Weather 
Reconnaissance Program) in July of 2005 by the Executive Officer of the Santa Ana 
Regional Board meant that the dry weather monitoring in the Santa Ana Region 
commenced in May of 2006.  The 2006-07 Unified Report presents the first opportunity 
to review the effectiveness of this monitoring effort through comparison of the North 
and South County efforts. 
 
Reporting:  RWQCB staff have acknowledged that the Permittees’ field inspectors are 
trained to detect illegal discharges as part of their daily activities and, indeed, the 
majority of illegal discharges are detected by Permittee staff.  The RWQCB staff also has 
noted that most Permittees have hotline numbers to receive water pollution complaints 
and incident information from the public and use database software to document the 
reported incidents which assists with the tracking of water pollution complaints by 
source.  These RWQCB staff findings point to the overall robustness of the Permittees’ 
efforts to facilitate reporting. 
 

Headline Indicator – Number of Complaints: The Permittees reported a total of 4,012 
complaints/incidents during the 2006-07 reporting period.  This figure compares to a 
reported 4,386 complaints/incidents during 2005-06, a reported 3,408 
complaints/incidents during 2004-05, a reported 3,837 complaints/incidents in 2003-04, 
and a reported 2,079 complaints/incidents in 2002-03 (Table C-10.2; Figure C-10.1).   

 Level 1: Implement Program  

 Level 3: Behavior Change 

 
While the year-to-year comparison suggests some inconsistent reporting of this 
indicator, the previously noted overall pattern of a peak in the 2003-04 period 
(reproduced across other program areas) was presumed to suggest the positive impact 
of the Program (i.e. that there has been an overall reduction in the number of incidents 
and thereby a commensurate decline in the number of complaints).  In 2005-06 the 
number of complaints/incidents was significantly higher and in the current reporting 
period the number of complaints again exceeds 4,000.  There may be a correlation 
between this sustained increase and the finding in Section C-9.0 that there is possibly a 
need to focus on commercial activities. 
 
Enforcement:  Enforcement actions are undertaken according to the adopted Water 
Quality Ordinance and accompanying Enforcement Consistency Guide.  In instances of 
noncompliance, the Permittee may adopt one of four types of remedies, including 
educational letters, administrative remedies, criminal remedies, or other civil or criminal 
remedies, as appropriate. 
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Headline Indicator – Number and Level of Enforcement Actions: The Permittees 
reported a total of 4,490 enforcement actions during 2006-07.  This figure compares to 
4,625 enforcement actions in 2005-06; 3,528 enforcement actions in 2004-05; 4,351 
enforcement actions in 2003-04; and 2,167 enforcement actions in 2002-03 (Table 10.3; 
Figure 10.2). 

 Level 1: Implement Program  

 Level 3: Behavior Change 

 
2006-07 and 2005-06 mark the highest annual totals for enforcement actions in the period 
of the Third Term Permits.  Previously, it was noted that the decline in 2004-05 mirrored 
the pattern observed in other metrics of a peak of activity in the 2003-04 reporting 
period.  Since there is no longer a consistent pattern of activity across the regulatory 
elements of the Orange County Stormwater Program, this result is tentatively 
interpreted as indicative of a need to focus on commercial activities, as noted above. 
 
Training:  The Permits require that staff be adequately trained.  In response, the 
Permittees developed a number of training modules that are offered by the County 
throughout the year.  Although the Permittees stated that the training has been helpful, 
they noted that the modules need to be updated and that new training topics and more 
advanced training are desired. 

 

 
Proposed Program Modification (in ROWD): 
 

• Prepare a defined expertise and competencies for Authorized Inspector positions 
and develop a training program to meet these requirements. 

 
 
C-10.3.2 Model Sewage Spill Response Procedures 
 
This report notes the success of the initial implementation of the TASC model project 
and its development into the CASC program.   
 
C-10.4 Summary 
 
C-10.4.1 Illegal Discharges/Illicit Connections Program 
 
The Permittees’ program for responding to complaints regarding ID/IC is a long 
established element of the Program.  The major efforts regarding this element over the 
period of the Third Term Permits relate to the Dry Weather Reconnaissance Program, 
the continued facilitation of public reporting of complaints, the designation and training 
of designated Authorized Inspectors, and the continued development of TASC/CASC. 
 

0038753



SECTION C-10.0, ILLEGAL DISCHARGES/ILLICIT CONNECTIONS 
 

2006-07 Unified Annual Report                                                                                 November 15, 2007 
Program Effectiveness Assessment 
 C-10-6 

It was noted in the ROWD that the incidence of complaints appears to have peaked in 
the 2003-04 reporting period and subsequently declined, thereby suggesting a positive 
overall Program impact.  With the compilation of data for 2005-06 and 2006-07, there 
appears to have been a resurgence in complaints/incidents.  It is tentatively suggested 
this increased level of activity may reflect a need to re-focus on commercial activities 
such as FSEs.  There is also the possibility that the public education and outreach effort 
is creating a greater awareness of pollution issues and a greater willingness to report 
problems within the general population. 
 
Based primarily upon the interest of the Permittees and of RWQCB staff, the sole 
commitment arising out of the effectiveness assessment completed for the ROWD is for 
the development of defined experience and competencies for Authorized Inspector 
positions and development of a training program to meet these requirements.  This 
commitment continues to be supported by this more recent evaluation. 

C-10.4.2  Model Sewage Spill Response Procedures  
 
During the reporting period, the County and Orange County Sanitation District 
continued coordination of a sewage spill prevention and response demonstration 
project.  The project previously called the “Tustin Area Spill Control (TASC) 
Demonstration Project” has been expanded and renamed to “Countywide Area Spill 
Control” (CASC) Program.  Major tasks completed during this reporting period were as 
follows: 

• Continued project management and coordination; 

• Further development/implementation of tools such as maps, staging areas and 
SSO response procedures;  

• Obtained primary and backup emergency response cleanup contractors for 
containment and recovery of SSOs from the flood control channels; 

• Executed a Memorandum of Understanding for delineating jurisdictional and 
financial responsibilities for project partnerships; 

• Conducted an additional field simulated SSO response exercise;  

• Public education and outreach activities; 

• Expanded the project area to include the Cities of Villa Park and Orange; and, 

• Expanded the demonstration project into a permanent program. 

Additional details of above accomplishments and other tasks are presented in 
Attachment C-3.1 of this report.  
 
C-10.5  ID/IC Dry Weather Monitoring  
 
Dry weather monitoring programs were developed for both permit regions as detailed 
in Section 11, Water Quality Monitoring, of the 2003 DAMP.  The intent of these 
programs is to enable the municipalities to better identify and respond to illegal 
discharges and illicit connections during the typically dry summer months of May 
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through September using a suite of water quality analyses conducted in the field at 
designated random and targeted drains.  The 2006-07 reporting period marked the fifth 
season of dry weather monitoring in the San Diego Region and the second season of dry 
weather monitoring in the Santa Ana Region.  
 
During the reporting period, the following notifications of illegal discharges were made 
from the field by monitoring staff to city authorized inspectors:  
 

San Diego Region Dry Weather Monitoring Notifications 2006-2007 Reporting Period 

Drain Date Time City Contact Method 
Reason for 
Notification 

AVJ01P33 7/5/2006 10:40 
AM 

Aliso Viejo Pollution 
Hotline 

Cell 
Phone  

Visible observation of a 
sediment discharge 
Turbidity - 316 NTU 
(Initially) 
Ammonia - High 

AVJ02P05 7/5/2006 1:52 
PM 

Aliso Viejo Pollution 
Hotline 

Cell 
Phone  

Chlorine - .7 mg/l 

SCM00P03 7/6/2006 11:00 
AM 

San 
Clemente/Dana 
Point 

San 
Clemente- 
Utilities 
Division        
Dana Point - 
Lisa Zawaski 

Cell 
Phone  

Soap Suds Visible 
MBAS - 4.3 mg/l 

SJCL01P03 7/7/2006 8:30 
AM 

San Juan 
Capistrano 

Ziad 
Mazboudi 

Cell 
Phone  

Effluent from pipe 
cloudy 
Turbidity- 64 NTU 

SJCL02TBN1 7/11/2006 7:30 
AM 

San Juan 
Capistrano 

Ziad 
Mazboudi 

Cell 
Phone  

A lot of leaves, trash 
and fine black 
particulate material 
being discharged 
Turbidity 31.9 NTU 

LNL03P06 7/12/2006 11:45 
AM 

Mission Viejo Joe Ames Cell 
Phone  

Chlorine - .61 mg/L 
Ammonia - 10.2 mg/L 
Nitrate - 8.0 mg/L 
Reactive Phosphorous - 
5.43 mg/L                     

SCM02XXX 7/27/2006 10:00 
AM 

San Clemente Brent 
Hoffenberg 
Johnny 
Taitano 

Cell 
Phone  

Chlorine - .98 mg/L 
Ammonia - 14.7 mg/L 
Turbidity 16.1 NTU          

LFJ01P08 7/27/2006 12:30 
PM 

Lake Forest Devin Slaven Cell 
Phone  

MBAS- .80 mg/l 

LNL03P03 8/1/2006 10:00 
AM 

Mission Viejo Joe Ames Cell 
Phone  

Nitrate - 7.0 mg/L 
Reactive Phosphorous - 
3.63 mg/L                     

LNL03P06 8/1/2006 12:00 
PM 

Mission Viejo Joe Ames Cell 
Phone  

Chlorine - .83 mg/L 
Ammonia - 6.0 mg/L 
Nitrate - 9.4 mg/L 
Reactive Phosphorous - 
5.08 mg/L                     

LBHPSE12 8/4/2006 12:30 
PM 

Laguna Beach Mike Phillips Cell 
Phone  

MBAS- .68 mg/l 

LNJ03P05 8/8/2006 10:45 Laguna Niguel Jean Jambon Cell Evidence of recent 
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San Diego Region Dry Weather Monitoring Notifications 2006-2007 Reporting Period 

Drain Date Time City Contact Method 
Reason for 
Notification 

AM Phone  MBAS discharge at 
pipe outlet (suds and 
perfume fragrance). 
MBAS measured at .10 

RSML02P45 8/23/2006 10:00 
AM 

Rancho Santa 
Margarita 

Heidi Coo Cell 
Phone  

Suds and perfume 
fragrance at pipe outlet. 
MBAS - .70 mg/L 
CL- .25 mg/L  

RSML02P28 8/25/2006 10:00 
AM 

Rancho Santa 
Margarita 

Tom 
Wheeler 

Cell 
Phone  

Effluent from pipe 
slightly cloudy. 
Turbidity- 25.9 NTU 

RSML02P32 8/25/2006 2:30 
PM 

Rancho Santa 
Margarita 

Tom 
Wheeler 

Cell 
Phone  

Ammonia - 11.1 mg/L 
Reactive Phosphorous - 
29.9 mg/L                     

SCM00P03 8/31/2006 11:15 
AM 

San 
Clemente/Dana 
Point 

Johnny 
Taitano-San 
Clemente         
Angela 
Duzich-Dana 
Point  

Cell 
Phone  

Soap Suds Visible 
MBAS - .70 mg/l 

SJCL01P03 9/1/2006 8:15 
AM 

San Juan 
Capistrano 

Ziad 
Mazboudi 

Cell 
Phone  

Effluent from pipe 
cloudy(muddy). Toilet 
paper and trash at 
outlet. 
Turbidity- 227 NTU 

AVJ01P27 9/5/2006 7:45 
AM 

Aliso Viejo Moy Yahya Cell 
Phone  

Turbidity - 19.6 NTU/ 
Foul odor 
Ammonia - 1.23 mg/L 
Nitrate - 5.7 mg/L 
Reactive Phosphorous - 
3.04 mg/L                     

AVJ01P28 9/5/2006 10:00 
AM 

Aliso Viejo Moy Yahya Cell 
Phone  

Trash/ Algae 
Ammonia - 2.02 mg/L 
Nitrate - 8.9 mg/L 
Reactive Phosphorous - 
5.03 mg/L                     

SCM02XXX 9/7/2006 10:00 
AM 

San Clemente Johnny 
Taitano        
Jay Elston 

Cell 
Phone  

Chlorine - .24 mg/L          
Ammonia - 9.0 mg/L       
Turbidity 16.1 NTU          

MVL02P14 9/19/2006 10:30 
AM 

Mission Viejo Joe Ames Cell 
Phone  

Ammonia - 6.2 mg/L 
Nitrate - 12.8 mg/L           

SJCL01@CC 9/21/2006 8:15 
AM 

San Juan 
Capistrano 

Ziad 
Mazboudi,       
Dan Felix 

Cell 
Phone  

Chlorine - .76 mg/l 
Higher than usual 
flowrate. 
Very low turbidity (0.3 
NTU) 

LNL03P03 9/21/2006 10:30 
AM 

Mission Viejo Joe Ames Cell 
Phone  

Ammonia - 1.54 mg/L 
Nitrate - 5.3 mg/L             

LNL03P06 9/21/2006 12:15 
PM 

Mission Viejo Joe Ames Cell 
Phone  

Chlorine - .42 mg/L 
Ammonia - 2.5 mg/L 
Nitrate - 5.9 mg/L 
Reactive Phosphorous - 
3.64 mg/L                     
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San Diego Region Dry Weather Monitoring Notifications 2006-2007 Reporting Period 

Drain Date Time City Contact Method 
Reason for 
Notification 

AVJ01P26 9/26/2006 8:00 
AM 

Aliso Viejo Moy Yahya Cell 
Phone  

Turbidity - 40.4 NTU        

AVJ01P33 9/26/2006 10:45 
AM 

Aliso Viejo Moy Yahya Cell 
Phone  

Nitrate - 5.9 mg/L             

LBHPSE12 9/26/2006 13:30 
PM 

Laguna Beach Mike Phillips Cell 
Phone  

MBAS- .90 mg/l 

LHL04TBN1 9/27/2006 8:15 
AM 

Laguna Hills Vince 
Cardona 

Cell 
Phone  

MBAS- .65 mg/l 

SJCL01TBN1 5/1/2007 11:45 
AM 

San Juan 
Capistrano 

Ziad 
Mazboudi 

Cell 
Phone  

MBAS - .8 mg/l, 
Phosphorous - 2.94 
mg/l, Ammonia - 1.96 
mg/l, Nitrates - 6.3 
mg/l 

LNL03P03 5/2/2007 9:30 
AM 

Mission Viejo Joe Ames Cell 
Phone  

Ammonia - 5.8 mg/L 
Nitrate - 12 mg/L 
Reactive Phosphorous - 
3.33 mg/L 

LNL03P06 5/2/2007 12:30 
PM 

Mission Viejo Joe Ames Cell 
Phone  

Ammonia - 1.91 mg/L 
Nitrate - 8.9 mg/L 
Reactive Phosphorous - 
3.25 mg/L 

SCBS@M02 5/9/2007 1:00 
PM 

San Clemente Johnny 
Taitano/ Jay 
Elston 

Cell 
Phone  

Nitrate - 5.8 mg/L, 
MBAS - .65 mg/L  
Total Chlorine - .14 
mg/L 

J01P05 5/11/2007 11:30 
AM 

Lake Forest Devin Slaven Cell 
Phone  

Phosphorous - 13 
mg/L 

AVJ01P27 5/15/2007 10:30 
AM 

Aliso Viejo Moy Yahyha Cell 
Phone  

Ammonia - 2.58 mg/L 
Nitrate - 9.3 mg/L 
Reactive Phosphorous - 
6.58 mg/L 

AVJ01P28 5/15/2007 11:30 
AM 

Aliso Viejo Moy Yahyha Cell 
Phone  

Ammonia - 1.44 mg/L 
Nitrate - 8.6 mg/L 
Reactive Phosphorous - 
4.81 mg/L 

AVJ02P05 5/24/2007 1:29 
PM 

Aliso Viejo Moy Yahyha Cell 
Phone  

Chlorine - .67 mg/l 

DPM00P01 5/25/2007 10:03 
AM 

Dana Point Lisa Zawaski Phone Turbidity - 200 NTU 

SJCL02P02 5/29/2007 1:45 
PM 

San Juan 
Capistrano 

Ziad 
Mazboudi 

Cell 
Phone 

Ammonia - 3 mg/L 

LNJ03P05 6/8/2007 12:30 
PM 

Laguna Niguel Jean Jambon Cell 
Phone  

Ammonia - 6.7 mg/L 
Nitrate - 6.4 mg/L 
Reactive Phosphorous - 
3.96 mg/L 

SCBS@M02 6/11/2007 11:50 
AM 

San Clemente Jay Elston Cell 
Phone  

Turbidity - 113 NTU, 
MBAS - 5.2 mg/L, 
Ammonia - 1.52 mg/L, 
Reactive Phosphorous - 
2.92 mg/L 

LWI02P18 6/13/2007 12:15 
PM 

Laguna Woods Matt 
Everling 

Phone Turbidity - 832 NTU, 
orange color 

AVJ01P28 6/15/2007 12:15 Aliso Viejo Moy Yahyha Cell MBAS - 3.6 mg/L 
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San Diego Region Dry Weather Monitoring Notifications 2006-2007 Reporting Period 

Drain Date Time City Contact Method 
Reason for 
Notification 

PM Phone  Reactive Phosphorous - 
4.26 mg/L 
Nitrate - 10.8 mg/L 

 
 

Santa Ana Region Dry Weather Monitoring Notifications 2006-2007 Reporting Period 

Drain Date Time City Contact Method Reason for 
Notification 

IRVF06P06 7/5/2006 8:30 
AM 

Irvine Jan Helf Cell 
Phone/Email 

Unusually high 
volume at pipe 
Nitrate - 8.2 mg/l 
Turbidity - 31.1 
NTU 

LHA07XXX 7/6/2006 9:00 
AM 

La Habra Beatrice 
Mussachia 

Phone Faint Suds Visible 
MBAS- 1.64 mg/l 

CYPB01S01 7/7/2006 10:00 
AM 

Cypress Gonzalo 
Vazquez 

Phone Suds Visible 
MBAS- 3.76 mg/l  

CMNBG02P02 8/1/2006 12:45 
PM 

Newport 
Beach 

John 
Kappeler 

Phone MBAS- 4 mg/L 
DO - 1.92 mg/l 
Phosphorous - 3.43 
mg/l 
Ammonia - 1.18 
mg/l 
No soap suds 
visible                 

ANAE12@E01 8/10/2006 3:36 
PM 

Anaheim Keith Linker Email 3 consecutive Total 
Coliform results of 
>1,200,000 CFU 

CMNBG02P02 8/10/2006 3:44 
PM 

Costa 
Mesa/ 
Newport 

Patrick 
Bauer/ John 
Kappeler 

Email 3 consecutive Total 
Coliform results of 
>1,200,000 CFU 

GGKHC02S01 8/10/2006 3:47 
PM 

Garden 
Grove 

A. J. 
Holmon 

Email 2 consecutive Total 
Coliform results of 
>1,200,000 CFU 

LFDIM@LFD          8/10/2006 11:15 
AM 

Lake Forest Duc Nguyen Email Ammonia 5.4 
(mg/l); DO 1.09 
(mg/l) 

LFF19S02@PB  8/10/2006 11:15 
AM 

Lake Forest Duc Nguyen Email Nitrate 30 (mg/l); 
DO 2.66 (mg/l) 

SACC@F01 8/22/2006   County Duc Nguyen Phone Nitrate 8 mg/L 
ORGBGE07S03 8/23/2006 10:46 

AM 
Orange Mike Carney Email On 8/23/06: 

Dissolved Oxygen - 
3.06 mg/L 
Suds visible, lots of 
algae 

FULA03S05  9/7/2006 11:07 
AM 

Fullerton Dan Diaz/ 
Doug 
Reneau 

Email surfactants (0.8 
mg/l) and chlorine 
(0.11 mg/l)  

LFF19S02@PB  9/8/2006 3:07 
PM 

Lake Forest Devin 
Slaven / T. 
Simon 

Email On 9/8/06 @ 10:55 
AM; Nitrate 36.8 
mg/L; Phosphates 
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Santa Ana Region Dry Weather Monitoring Notifications 2006-2007 Reporting Period 

Drain Date Time City Contact Method Reason for 
Notification 
4.35 mg/L; 
Yellowish-colored 
water 

ANACIT@B01  9/11/2006 3:40 
PM 

Anaheim Keith Linker Email High surfactants 0.6 
mg/l  Abundance 
of suds 

IRVF06P06 9/12/2006 10:00 
AM 

Irvine Jan Helf Email High turbidity - 62.6 
NTU 
Low dissolved 
oxygen – 4.86 mg/l 
High Surfactants - 
0.65 mg/l 
Observations: 
- flow increased by 
9am 
- trash, debris and 
sediment in pipe 

HBB@C02 9/28/2006 9:15 
AM 

Westminster Daniel 
Hsieh/Justin 
Watts 

Email Multiple Tolerance 
Interval 
Exceedances of 
Nitrate (Drain is 
designated 
incorrectly- location 
is not in Huntington 
Beach, but 
Westminster) 

LA FPS@A01 7/13/2007 15:20 
PM 

Los 
Alamitos 

Lisa Heep Email Ammonia - 17.0 
mg/L 
Phosphorus - 3.70 
mg/L 
DO - 4.36 mg/L 

VPRCP@CYNCR 7/18/2007 11:07 
AM 

Villa Park Jason 
Carson 

Phone Chlorine - 0.16 
mg/L 

YLE01MIROUT 7/20/2007 9:40 
AM 

Yorba Linda Howard 
Weldon 

Email Chlorine - 0.26 
mg/L 

FULA03S05 8/3/2007 9:30 
AM 

Fullerton Trung Phan Phone MBAS - .9 mg/L 

FULB01@SCO 8/3/2007 11:30 
AM 

Placentia Eddie De La 
Torre 

Email MBAS - .5 mg/L 

ANAE12@ E01 8/22/2007 8:30 
AM 

Anaheim Mike 
Lowther 

Phone Turbidity - 112 NTU 

COSACC@F01 9/5/2007 1:30 
PM 

Costa Mesa Patrick 
Bauer 

Phone MBAS - 1.2 mg/L 

ANAE12@ E01 9/192007 10:00 
AM 

Anaheim Keith 
Linker/ 
Jonathan 
Heffernan 

Phone MBAS - 1.1 mg/L 
Turbidity - 31.6 
NTU 

IRVF05P07 9/26/2007 12:30 
PM 

Irvine Michael 
Yang 

Phone Turbidity - 60 NTU     
Phosphorous - 4.83 
mg/L                  
Chlorine - 0.2 mg/L 

IRVF08P01 9/26/2007 12:30 
PM 

Irvine Michael 
Yang 

Phone Chorine - 0.45 mg/L 
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For a complete discussion on results of the Dry Weather Monitoring Program, please see 
Section C-11.0.  The individual jurisdictional PEAs should be consulted for information 
on city responses to these discharge notifications. 
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Table C-10.1:  Current Outcome and Potential Outcome Levels (ID/IC) 
 

Effectiveness Assessment Outcome Levels 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 ID/IC 

Program  
Component Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving 

Water Quality 

Detection of ID/IC  Identify ID/IC 

 Track number 
of complaints by 
source, facility 

type, or pollutant 

 Reduced 
occurrences of 

ID/IC 
   

Enforcement  Issue EAs 
 Track number 

of Enforcement 
Actions  

 Track number 
and type of 

Enforcement 
Actions 

P Discharge is 
eliminated 

P Change in 
runoff quality  

Training  Track # and 
type of training  

P Surveys     

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 
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Table C-10.2:  Source of Complaints/Incidents: Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 

City 
Staff

City 
Staff

City 
Staff

City 
Staff

City 
Staff

Other 
Agen-
cies

Other 
Agen-
cies

Other 
Agen-
cies

Other 
Agen-
cies

Other 
Agen-
cies Hotline Hotline Hotline Hotline Hotline Public Public Public Public Public

Busin-
esses

Busin-
esses

Busin-
esses

Busin-
esses

Busin-
esses Other Other Other Other Other TOTAL TOTAL TOTAL TOTAL TOTAL

2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 2006-07 2002-03 2003-04 2004-05 2005-06 06-07

Aliso Viejo 21 38 11 10 11 2 3 2 0 1 6 4 7 8 0 2 12 15 6 24 4 3 2 2 1 0 0 0 0 0 35 60 37 26 37
Anaheim 34 117 156 123 114 3 45 2 27 88 0 95 56 101 85 19 0 0 0 0 26 13 17 8 0 0 3 0 56 283 227 271 295
Brea NA 3 8 0 0 NA 1 20 0 1 NA 0 10 0 0 NA 0 16 4 3 NA 0 0 0 NA 0 0 0 NA 4 54 4 4
Buena Park 5 8 24 61 65 1 5 3 6 1 0 0 0 0 1 4 28 35 41 20 0 0 1 1 3 0 0 0 0 0 10 41 63 109 90
Costa Mesa 2 21 5 3 0 0 14 4 1 10 0 1 1 286 27 18 30 26 70 14 1 1 10 90 28 378 152 32 41 60
Cypress 5 18 14 6 11 0 2 3 2 0 11 0 7 0 0 1 10 7 11 11 0 3 4 1 0 0 0 0 17 33 35 20 22
Dana Point NA 2 24 49 26 NA 13 7 10 3 NA 2 6 1 NA 12 33 21 106 NA 0 3 0 0 NA 6 NA 35 73 80 136
Fountain Valley 29 50 47 17 17 5 2 2 4 2 16 6 11 6 6 8 1 2 2 9 0 0 0 0 0 0 58 59 62 29 34
Fullerton 51 43 1 10 0 0 0 10 0 0 0 71 5 26 30 2 2 74 0 0 0 0 0 0 77 73 3 93 79
Garden Grove 26 15 208 150 58 2 5 41 5 1 4 10 2 6 19 84 89 100 25 3 6 12 8 1 0 0 54 120 352 269 85
Huntington Bch 108 387 140 453 364 9 11 10 11 13 9 0 0 0 0 323 51 59 45 45 9 1 1 2 0 0 0 0 0 7 458 450 210 511 429
Irvine 32 61 49 50 67 4 96 79 38 30 0 0 0 0 0 33 31 64 60 37 0 0 0 9 0 0 0 0 0 69 188 192 157 134
La Habra 0 6 32 2 27 0 0 1 2 0 0 0 21 19 11 0 0 0 2 0 0 0 21 25 33 4 40
La Palma 27 69 53 43 25 1 0 0 0 0 1 2 0 0 0 4 25 13 11 2 0 0 1 0 0 0 0 0 0 0 33 96 67 54 27
Laguna Beach 25 25 23 20 20 4 13 13 14 14 56 66 55 46 46 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 85 104 91 83 83
Laguna Hills 7 11 20 11 33 0 1 2 1 2 0 1 0 0 0 7 0 0 0 4 1 0 0 0 0 0 0 0 0 0 15 13 22 12 39
Laguna Niguel NA 18 14 83 58 NA 1 6 6 3 NA 2 3 3 3 NA 10 2 9 43 NA 0 1 0 0 NA 0 0 0 0 NA 31 26 101 107
Laguna Woods 12 13 84 51 6 1 8 7 0 0 0 1 22 65 18 15 0 3 10 3 0 0 0 0 40 82 120 77 0
Lake Forest 2 27 35 69 46 4 6 16 50 17 0 3 3 7 3 11 16 44 93 46 0 2 7 7 1 0 0 0 0 0 17 54 105 226 113
Los Alamitos 0 0 0 5 6 1 12 1 0 0 3 0 5 0 2 0 0 0 7 0 0 0 12 1 0 0 0 3 15 0 23 14
Mission Viejo NA NA 0 1 23 NA NA 0 2 33 NA NA 0 0 0 NA NA 111 98 59 NA NA 0 0 10 NA NA 0 0 0 NA NA 111 101 125
Newport Beach NA NA 100 50 50 NA NA 5 7 25 NA NA 30 10 15 NA NA 60 50 52 NA NA 10 12 20 NA NA 95 413 450 NA NA 300 542 612
Orange 17 76 35 174 194 0 6 3 22 8 0 0 257 56 81 0 59 0 36 35 1 9 0 3 0 0 0 0 7 0 18 150 295 298 318
Placentia 9 58 50 20 30 0 1 1 3 3 0 1 1 0 0 5 13 24 30 25 0 0 2 1 1 0 0 69 21 0 14 73 147 75 59
R S Margarita 0 4 11 53 7 0 1 18 13 9 0 5 4 1 6 7 3 12 52 7 3 0 1 0 0 0 0 0 0 0 10 13 46 119 29
San Clemente NA 581 NA NA 6 NA NA 0 NA 150 150 NA 92 NA 120 NA 0 NA NA 0 NA 414 236 NA 679 NA 564 506
S J Capistrano 12 7 8 5 31 1 2 1 2 4 4 9 10 1 0 17 13 26 35 37 0 1 1 4 1 0 0 0 34 32 46 47 73
Santa Ana 7 6 37 21 31 6 7 7 9 6 0 0 2 7 3 6 4 5 0 0 2 1 3 0 0 20 16 52 37 45
Seal Beach NA NA 17 33 29 NA NA 0 NA NA 0 NA NA 14 2 1 NA NA 0 NA NA 0 NA NA 31 35 30
Stanton NA 0 0 2 3 NA 8 0 1 1 NA 0 0 NA 40 1 0 NA 2 0 NA 0 0 NA 50 0 4 4
Tustin 9 19 37 14 11 0 0 0 0 2 0 0 0 0 0 4 8 9 5 0 1 0 0 0 0 13 0 0 0 0 27 27 46 19 13
Villa Park NA 4 5 13 2 NA 0 0 0 0 NA 0 0 0 0 NA 6 10 5 5 NA 0 0 0 0 NA 0 0 0 0 NA 10 15 18 7
Westminster 0 26 18 6 7 8 8 3 3 5 0 19 7 4 4 0 65 21 8 12 0 33 3 5 7 0 0 0 0 0 8 151 52 26 35
Yorba Linda 6 23 5 1 5 1 1 0 1 3 0 0 0 0 0 23 26 13 11 8 0 1 0 0 1 0 0 1 0 0 30 51 19 13 17
County of Orange 344 494 273 113 103 31 40 24 37 52 28 15 94 107 126 39 85 53 37 25 19 25 0 2 2 31 8 0 2 3 492 667 444 298 311

TOTALS 790 2,230 1,539 1,724 1,477 89 297 291 298 328 145 243 563 586 533 890 834 776 827 887 111 129 74 91 63 54 104 165 860 724 2,079 3,837 3,408 4,386 4,012
NA = Not Available

PERMITTEE
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Table C-10.3:  Permittee Enforcement Actions: Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 
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Table C-10.4:  Types of Materials 

Permittee Hydrocarbon Inorganic
Compound Metals Nutrient Organic 

Compound
Discharge 
Exceptions Pathogens Wastewater Pesticides Sediment Trash and 

Debris Misc Totals

Aliso Viejo 1 0 0 0 0 0 0 0 0 0 30 6 37
Anaheim 28 20 8 17 74 26 91 31 295
Brea 0 0 0 0 0 0 0 1 0 0 2 0 3
Buena Park 9 24 2 3 7 0 0 45 1 19 5 18 133
Costa Mesa 6 0 0 0 0 0 28 0 0 0 2 24 60
Cypress 3 4 1 1 1 1 1 0 0 5 5 0 22
Dana Point 2 0 0 0 0 57 2 22 0 22 31 0 136
Fountain Valley 7 4 0 0 0 0 3 29 0 20 41 17 121
Fullerton 117 117
Garden Grove 24 6 0 0 9 2 17 15 0 0 3 9 85
Huntington Beach 52 23 17 3 11 7 6 142 3 125 121 34 544
Irvine 9 7 0 2 0 5 5 0 2 0 104 0 134
La Habra 6 2 0 0 1 0 0 16 0 0 7 8 40
La Palma 0 3 0 0 0 0 1 22 0 1 0 0 27
Laguna Beach 5 10 0 0 0 0 0 5 0 0 0 67 87
Laguna Hills 0
Laguna Niguel 5 0 0 0 0 0 0 0 0 58 2 42 107
Laguna Woods 0
Lake Forest 13 2 0 1 12 0 6 14 0 22 13 30 113
Los Alamitos 2 3 0 0 2 0 0 5 0 0 0 2 14
Mission Viejo 32 15 0 3 3 12 4 25 0 9 16 6 125
Newport Beach 10 88 0 50 50 12 10 30 15 125 40 182 612
Orange 18 12 1 0 2 10 27 160 1 33 48 6 318
Placentia 7 2 1 0 1 6 3 20 0 14 3 4 61
RS Margarita 3 0 0 0 0 8 1 1 0 1 4 6 24
San Clemente 40 20 1 15 10 2 10 151 0 122 100 35 506
SJ Capistrano 7 2 0 0 1 1 0 26 0 1 3 8 49
Santa Ana 2 2 0 0 0 1 11 23 0 2 1 3 45
Seal Beach 2 0 0 0 0 0 2 10 0 10 4 2 30
Stanton 1 1 0 0 2 0 0 0 0 0 0 0 4
Tustin 3 1 0 0 0 0 2 5 0 0 0 2 13
Villa Park 0 1 0 0 0 0 0 4 0 1 0 1 7
Westminster 2 3 0 0 1 1 0 5 0 3 2 1 18
Yorba Linda 4 2 0 0 0 0 3 2 0 2 1 3 17
County of Orange 21 11 1 1 1 3 13 28 0 7 23 39 148
TOTAL 324 268 24 79 114 136 172 880 22 628 702 703 4,052
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Figure C-10.1:  Source of Complaints, Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 
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Figure C-10.2:  Enforcement Actions, Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 
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C-11.0 WATER QUALITY MONITORING SUMMARY AND ANALYSES 
 
C-11.1  Introduction 
 
This chapter reviews results and findings from the 2006-2007 monitoring year of water 
quality monitoring conducted by the Orange County Stormwater Program under the 
Third Term Permit, Order No. R9-2002-0001, from the San Diego Regional Water Quality 
Control Board. The wet and dry weather monitoring program designs are summarized 
below and described in much greater detail in two reports previously submitted to the 
Regional Board and available on the Program’s website 
(http://www.ocwatersheds.com/StormWater/swp_documents_intro.asp ). These are: 
 
 Past Monitoring, Future Recommendations, and Receiving Waters Monitoring 

Program, which summarizes cumulative findings from the First and Second Term 
Permit monitoring programs, and presents the design of the Third Term Permit wet 
weather monitoring program; and 

 
 San Diego Region Dry Weather Monitoring Program, which details a dry weather 

reconnaissance program targeted at identifying potential sources of pollution to the 
stormwater system. 

 
In addition, cumulative results of the past several years of monitoring are presented in 
the Report of Waste Discharge (ROWD) available on the Program’s website. 
 
This annual report continues the initiatives begun in the 2004-05 report including new 
analysis approaches for estimating annual loads, evaluating recreational impacts in the 
coastal zone and prioritizing stormdrain outfalls, estimating the degree of unexplained 
toxicity, and displaying the results of bioassessment monitoring. As in last year’s report  
this report aggregates key indicators (i.e., toxicity, CTR exceedances) from multiple 
Program elements and uses maps to summarize regional patterns. Finally, the report 
takes advantage of the five years of bioassessment monitoring to conduct an in-depth 
analysis investigating the relationship between the components of the bioassessment IBI 
scores and individual aspects of the physical habitat. 
 
The Third Term Permit monitoring program also represents an important evolution 
from previous monitoring in terms of its increased focus on ecological conditions in 
receiving waters, and on potential stormwater impacts in the nearshore coastal zone. 
Regional efforts are underway, through both the Stormwater Monitoring Coalition 
(SMC) and the Southern California Coastal Water Research Project (SCCWRP) to 
develop improved methods for the analysis and interpretation of such data. Future 
reports will incorporate these methods as they become available. 
 
The following sections review the historical development of the water quality 
monitoring program (Section 11.2), describe the overall monitoring approach (Section 
11.3), summarize monitoring procedures (Section 11.4) and methods of data analysis 
(Section 11.5), and present the monitoring findings (Section 11.6). The data presented in 
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Section 11.6 are the result of the water quality monitoring conducted from July 1, 2006 to 
June 30, 2007. More detailed information specific to data from prior years can be found 
in each of the prior annual reports and the prior Reports of Waste Discharge.  
 
C-11.2 Background 
 
C-11.2.1  Program Development 
 
Passage of an amendment to the Clean Water Act in 1987, the Water Quality Act, 
brought stormwater discharges into the NPDES Program and subsequent EPA 
regulations required municipal NPDES Permit applicants to develop a management 
program to effectively address the requirements of the Act. 
 
In response to these regulations, the County of Orange (the Principal Permittee), the 
Orange County Flood Control District and incorporated cities (all three collectively 
referred to as Permittees) obtained NPDES Stormwater Permits No. CA 8000180 and No. 
CA 0108740 (subsequently referred to as the First Term Permits) from the Santa Ana and 
San Diego Regional Water Quality Control Boards. In 1996, the First Term Permits were 
replaced by Permits Nos. CAS0108740 and CAS618030 (subsequently referred to as the 
Second Term Permits). These have recently been replaced by the Third Term Permits.  
 
The overall evolution of the Program’s monitoring efforts during this period are 
illustrated in Figure C-11.1. Overall, the Program’s evolution is characterized by: 
 
 Continued development of a longer-term perspective for tracking trends in key 

pollutants and at high-priority locations 
 
 A specific focus on problem areas and issues  

 
 Attention to an expanding set of concerns related to stormwater, e.g., bioassessment, 

ambient coastal receiving waters. 
 
C-11.2.1.1 Pre-NPDES Water Quality Monitoring 
 
From 1973 to 1990, the Principal Permittee conducted routine water quality monitoring 
on drainage facilities that are tributary to water bodies identified as waters of the State 
by the Regional Boards. The receiving waters were also monitored routinely to assess 
the chronic effects on established beneficial uses. 
 
When the monitoring program was initiated in 1973, monthly nutrient and trace element 
sampling was performed at several locations. Sediment samples were collected 
semiannually to assess the impact of contaminant deposition and adsorption. Additional 
constituents such as mercury, selenium, DDT, PCBs and radioactivity were also 
evaluated on a semiannual basis to address public concerns regarding the pollution 
threat from these constituents. 
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C-11.2.1.2 First Term Permit Monitoring under Order 90-38 
 
In order to bring the pre-NPDES water quality monitoring program into conformance 
with the 1990 federal NPDES regulations and the First Term Permit objectives (Section 
11.2), field screening to detect gross contamination was added to the program and the 
number of sampling sites in the channels and receiving waters were increased in order 
to better assess the amount and type of contamination in the storm drain system. 
 
The First Term Permit water quality monitoring program consisted of field screening for 
illegal discharges and illicit connections (channels only); dry-weather and stormwater 
monitoring of pollutant loads and a receiving water program. 
 
C-11.2.1.3 Second Term Permit Monitoring under Order 96-03 
 
While the First Term Permit monitoring program produced useful information, the 
Permittees recognized (as has the rest of the nation) the high degree of uncertainty 
regarding the link between urban stormwater runoff and actual impairment of beneficial 
uses within the aquatic resources of Orange County.  
 
Therefore, in response to the Second Term Permit objectives, the Permittees conducted a 
systematic re-evaluation of the water quality monitoring program which led to a re-
statement of the monitoring program's primary goals. The primary and parallel goals of 
the monitoring program were re-stated as: 
 
 To determine the role, if any, of urban stormwater discharges in the impairment of 

beneficial uses; and 
 
 To provide technical information to support effective urban stormwater 

management program actions to reduce the beneficial use impairment determined to 
be associated with urban stormwater. 

 
In order to organize the vast array of monitoring activities needed to carry out the 
objectives and goals, the Permittees identified three separate key elements within the 
Final Monitoring Program (May 1999).  
 
These three key elements were: 
 
 A focus on known sites (or Warm Spots) where constituents are substantially above 

system-wide averages; 
 
 A parallel (and somewhat overlapping) focus on areas of critical aquatic concern 

(herein referred to as critical aquatic resources or CARs); and  
 
 A countywide reconnaissance program to identify specific sources of contamination 

from sub-watershed areas as well as specific land use investigations in order to 
evaluate the effectiveness of a variety of BMPs  
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The monitoring program included an underlying rationale for each monitoring element, 
a discussion of how monitoring data will be used in decision-making, identification of 
potential links to other relevant monitoring programs being carried out by other 
agencies, a description of the basic monitoring design, identification of additional study 
design steps, and a description of anticipated monitoring activities.  
 
These monitoring elements included many locations from the pre-NPDES and First 
Term Permit water quality monitoring programs that were of value because of the 
length of their historical record. Each key element of the Final Monitoring Program 
contains a description of the monitoring activities proposed to accomplish the objectives 
described above, as well as a description of the process for making decisions about how 
the monitoring program will respond to incoming data over time. This process was 
intended to be used at any time throughout the life of the monitoring program to 
reevaluate the direction of the program, or to reassess the appropriate allocation of 
resources within the program. 
 
The second term monitoring program and subsequent elements utilized a five-year 
timeline (1998/99 - 2002/03) for addressing the goals/objectives associated with each 
task.  
 
C-11.2.1.4 Third Term Permit Monitoring under Order R9-2002-0001 
 
In 2002 and 03, the Program completed development of the Third Term Permit 
monitoring programs for wet and dry weather, respectively. This program extends 
stormwater monitoring to a broader range of locations and to a wider array of methods 
for measuring impacts. For example, the Third Term monitoring plan will more 
completely examine storm drains that discharge directly to the coast and pose a 
potential health risk to swimmers and bathers. In addition, the new plan for the first 
time investigates the effects of stormwater plumes on the nearshore marine 
environment. Inland, the new monitoring plan has expanded to include bioassessment 
studies of creeks, along with the more consistent use of toxicity testing. Combined with 
the existing measurement of chemical parameters, this “triad” approach is intended to 
describe impacts more fully; more accurately identify their sources, and target follow-up 
studies and BMPs more effectively. Thus, the Third Term Permit monitoring program 
includes five key elements: 
 
 Urban stream bioassessment monitoring 

 
 Long-term mass loading monitoring 

 
 Coastal storm drain outfall monitoring 

 
 Ambient coastal receiving water monitoring 

 
 Dry weather reconnaissance monitoring. 

0038770



SECTION C-11.0, WATER QUALITY MONITORING SUMMARY AND ANALYSES 
 

2006-07 Unified Annual Progress Report       November 15, 2007                                         
Program Effectiveness Assessment   

C-11-5 

 
The overall monitoring approach and methods are summarized in the following 
sections.  
 
C-11.2.2 Monitoring Approach 
 
The objectives of the Receiving Waters Monitoring Program, as stated in Attachment B.1 
of the Third Term Permit, are to: 
 
 Assess compliance 

 
 Measure the effectiveness of Urban Runoff Management Plans 

 
 Assess the chemical, physical, and biological impacts to receiving waters resulting 

from urban runoff 
 
 Assess the overall health and evaluate long-term trends in receiving water quality.  

 
The monitoring program meets these objectives (with the proviso that measuring the 
effectiveness of Urban Runoff Management Plans also requires the implementation of 
focused evaluations of best management practices (BMPs)) by continuing and 
expanding the Second Term Permit monitoring emphasis on assessing impacts on 
aquatic resources, documenting long-term trends in water quality, targeting problematic 
discharge sites for more focused monitoring, and adding additional monitoring 
elements. The objectives for each program element are as follows: 
 

Urban stream 
bioassessment: 

Using a “triad” of indicators (bioassessment, chemistry, 
toxicity), describe impacts on stream communities and the 
relationship of any impacts to runoff, based on 
comparisons with reference locations on a year-to-year 
time frame. 

Long-term mass loading: Using measurements of key urban pollutants, monitor 
trend in loads over time. 

Coastal storm drains: Using a suite of bacterial indicators at high priority drain 
outfalls, track compliance with regulatory standards and 
any improvements due to BMP implementation. 

Coastal receiving waters: Using measure of runoff plume characteristics and extent, 
as well as measures of a suite of physical, chemical, and 
biological indicators, improve understanding of the 
impacts of runoff plumes on nearshore ecosystems. 

Dry weather Using data from both random and targeted sites, define 
background dry weather conditions as a basis for 
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reconnaissance: identifying candidate sites for further focused source 
identification work. 

 
The monitoring program will reflect the Program’s continued evolution toward 
watershed management. As discussed in the following sections, monitoring sites in the 
various program elements have been located in specific watersheds, with the goal of 
improving the ability to understand stormwater processes and manage their impacts in 
a more functional manner. 
 
C-11.2.3 Description of Monitoring Procedures 
 
C-11.2.3.1 Urban Stream Bioassessment 
 
The Permittees with assistance of Regional Board staff have selected twelve channels 
and three reference sites to conduct urban stream bioassessments using California 
Stream Bioassessment Procedure (CSBP) established by the California Department of 
Fish and Game (DF&G). A contract laboratory conducts the bioassessment sampling and 
taxonomic analyses on behalf of the Permittees. A description of the CSBP can be found 
at http://www.dfg.ca.gov/cabw/Field/csbpwforms.html.  
 
In order to conduct the triad analysis, at the time of bioassessment sampling the 
Permittees collected grab samples for chemical and toxicity analysis. The suite of 
chemical constituents is the same as analyzed in the Mass Emissions Program. The 
aqueous toxicity is evaluated using three freshwater organisms, Ceriodaphnia dubia, 
Selanastrum capricornutum, and Hyalella azteca. 
 
C-11.2.3.2 Long-term Mass Loading 
 
The Permittees selected six channels in the San Diego Region to conduct mass emissions 
monitoring. The selection criteria included the following: 
 
 Classification of the waterbody as a “Water of the State” in the Water Quality 

Control Plan for the San Diego Region; 
 
 Suitability of the site drainage area to monitor area-wide contributions of storm 

water pollutant loading; 
 
 Suitability of the site’s hydrological characteristics to enable practical measurement 

of flow and collection of representative storm water samples; 
 
 Maintenance of long-term data collection at appropriate existing monitoring stations 

(Laguna Canyon Wash, Aliso Creek, San Juan Creek, Trabuco Creek, Prima 
Deshecha Channel, and Segunda Deshecha Channel); 

 
 Safety from traffic and other hazards; 
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 Suitable siting for sampling equipment; and 

 
 Crew access for retrieving samples and maintaining equipment during storm 

conditions. 
 
The Permittees use time-composite sampling as the primary method of monitoring the 
concentration and load of constituents at their Mass Emissions sites. This type of 
sampling is conducted with automatic samplers that consist of programmable pumps 
(peristaltic) which transport water from the channel to a collection reservoir in the 
autosampler base. The collection reservoir can be a single large composite bottle or a 
series of up to 24 bottles. The autosampler program can be modified to vary sample 
volumes and frequency of collection. Two automatic samplers were used at each Mass 
Emissions site. One autosampler was used for monitoring water chemistry and the other 
was used for monitoring toxicity.  
 
To collect samples for the analysis of water chemistry, 8, 1.8-liter glass bottles were used 
in the autosampler base. The water chemistry autosampler was programmed to collect 
three discrete samples per 1.8-liter bottle. To collect samples for toxicity testing, a single 
5-gallon glass bottle was used in the autosampler base. The two samplers were 
programmed to collect at the same frequency to maintain the consistency between the 
composite samples produced by each. 
 
The Permittees attempt to monitor three storms per year at each Mass Emissions site. 
For each storm the water chemistry was monitored with a series of 3 to 5 composite 
samples collectively spanning approximately 96-hours. The sampling for toxicity testing 
was coincident with just one of these composite samples. The Permittees chose the 
following temporal segments of storms that would be monitored for toxicity. 
 
 Storm 1 – first flush (first hour of storm); 

 
 Storms 2 and 3 – 24-hour period beginning three hours after the initiation of the first 

flush sampling by the water chemistry autosampler. 
 
During each storm the automatic sampling programs were initiated when the water 
level in the channel rose above a triggering device (level actuator or flowmeter) 
hardwired to the respective autosampler. When possible a single triggering device was 
used to trigger both samplers simultaneously. For the water chemistry sampler (and the 
toxicity sampler during the first storm) the frequency of collection during the first hour 
of a storm was set at 1 sample/12 minutes. After the sixth sample is collected at the one-
hour mark, the collection frequency is decreased to once every 2 hours. Sampling of 
water chemistry spans approximately 96 hours to allow comparison of the data to 96-
hour guidance criteria for chronic aquatic toxicity from the California Toxics Rule (CTR). 
The concentrations of dissolved heavy metals in the composite samples can be compared 
to acute toxicity criteria from the CTR. The concentrations of organophosphate 
pesticides can be compared to literature values of LC50s for toxicity testing organisms.  
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Autosampler maintenance is performed periodically during the 96-hour period to 
change sample bottles, icepacks, and power supplies.  
 
The first six samples collected during each storm were composited and represented the 
“first flush”. The remaining bi-hourly storm samples were used to prepare composite 
samples that were representative of the subsequent parts of the storm. Unless a 24-hour 
composite sample was prepared for comparison to toxicity testing results, the samples 
beyond the first flush were composited using the stage hydrograph for the channel, or 
by evaluating the electrical conductivities of the samples in each bottle. Using 
hydrographs from the Principal Permittee’s Automated Local Evaluation in Real Time 
(ALERT) system, samples collected beyond the first flush and representing the storm 
peak and recession were composited into a single sample. Storms spanning multiple 
days were broken up into two or more composite samples. 
   
In the absence of a streamgauge hydrograph for the sampled channel, the conductivity 
of each discrete samples (in order of collection) is measured. Changes in conductivity 
usually denote the beginning or end of storm runoff. After the "first flush" of a storm, 
conductivities tend to immediately decrease during the rise of the storm hydrograph 
and slowly rise after the recession. Sample appearance (turbidity or fluvial sediment) 
can also be used in the compositing process. Storm samples tend to be more turbid and 
contain more fluvial sediment. Using these electroanalytical measurements and visual 
observations as a guide, composite samples were prepared to represent various parts of 
a storm. 
 
Water chemistry samples are analyzed for pH, electrical conductivity, turbidity, nitrate, 
ammonia, total Kjehldahl Nitrogen (TKN), total phosphate, orthophosphate, dissolved 
and total organic carbon, total suspended and settleable solids, volatile suspended 
solids, organophosphate pesticides, and total recoverable and dissolved cadmium, 
copper, chromium, lead, nickel, selenium, silver, and zinc. An aliquot of each sample 
submitted for total recoverable metals analyses was filtered with a 0.45 micron 
groundwater filtering capsule, preserved with nitric acid, and submitted for analyses of 
dissolved metals.  
 
Toxicity of stormwater runoff samples was evaluated using three toxicity tests with 
marine organisms. The toxicity due to pesticides was measured using the mysid 
(Mysidopsis bahia) survival/growth test. The toxicity due to dissolved metals was 
measured using the sea urchin (Stronglyocentrotus purpuratus) fertilization and embryo 
development tests. 
 
Time composite monitoring is supported by the Principal Permittee's precipitation and 
streamgaging network which consists of recording and/or transmitting ALERT gages. 
The recording, non-transmitting and the transmitting ALERT precipitation gages are 
tipping bucket type with dataloggers. Data are recorded and transmitted in digital 
format; the sensitivity of the non-transmitting gauges is 0.01 inches while the sensitivity 
of the ALERT transmitting gauges is 1 mm (0.04 inches) of accumulated rainfall. 
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The Principal Permittee uses several types of streamgauges to monitor changes in water 
level. The oldest design is the stilling well with water level float; the newer types are 
manometer gages or pressure transducers. Analog data (water level versus time) are 
recorded on stripcharts. The ALERT interface to these gages consists of a connection 
from the recorder chart drive to an ALERT shaft encoder. ALERT information is 
recorded on a datalogger and transmitted to the Principal Permittee Katella yard base 
station in digital format. Sensitivity of the transmitted and recorded ALERT record is 
user-variable with the greatest sensitivity being a change in water level of 0.01 feet. 
 
C-11.2.3.3 Coastal Stormdrain Outfall and Aliso Creek Monitoring 
 
The Permittees selected twenty-six coastal stormdrains to monitor the effects of urban 
runoff on the coastal zone. The following selection criteria were used: 
 
 Outlet of the stormdrain is posted with a warning sign by the Orange County Health 

Care Agency; 
 
 The stormdrain has an equivalent circular diameter greater than 39-inches or a daily 

dry-weather, discharge volume exceeding 100,000 gallons; and 
 
 The stormdrain and the surfzone are accessible by monitoring staff. 

 
Monitoring was conducted on both the discharge from the stormdrain and the surfzone 
25 yards up-coast and 25 yards down-coast of the stormdrain-ocean interface. Grab 
samples were collected weekly for the analysis of total coliform, fecal coliform, and 
Enterococcus bacteria. An estimate of the flowrate from the stormdrain was made and the 
temperatures of the stormdrain discharge and the surfzone down-coast were measured. 
 
The following criteria were established for monitoring: 
 
 Samples were not collected on the day of rainfall; 

 
 Samples were not collected from a stormdrain during the period when its discharge 

was diverted to a sanitation district; and 
 
 During stormdrain diversion only a sample from the surfzone (down-coast of the 

stormdrain-ocean interface) was collected.  
 
Monitoring of bacterial indicators under the Aliso Creek directive has been incorporated 
into the NPDES permit monitoring program. This monitoring took place at 11 sites 
within the watershed and paralleled the methods used for coastal stormdrains. Samples 
were collected from the drain discharge itself, as well as 25 feet upstream and 
downstream of the discharge. 
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The following is a description of the methods used for grab-sample collection and flow 
estimation. 
 
 Collecting the sample 

 
o The sample containers (120-ml plastic bottles) were provided by the Orange 

County Health Care Agency’s Public Health Laboratory. Each bottle contains a 
small amount of sodium thiosulfate as a preservative. 

 
o At each site, the sample containers were filled using an aseptic technique to avoid 

contaminating the sample. Samples were collected directly in the container to 
avoid cross-contamination from a transfer device. A fresh pair of powder-free 
disposable gloves was used at each site.  

 
o The bottles were labeled with a sample ID number prior to collecting the sample. 

The date, time, and sampler initials were recorded on a logsheet. Sampling staff 
also recorded any observations that may have an influence on the quality of the 
sample including the presence of animal or human activity in the area, animal 
feces, stormwater runoff, etc.  

 
o Samples from the stormdrain were collected a closely as possible to the center of 

the flow line. For wider channels a telescoping pole was used to collect the 
sample from the center. To avoid contamination by sediment at the bottom of the 
storm drain, samples were allowed to flow into the bottles rather than scooping 
the sample into the bottles. Surfzone samples were collected in ankle deep water. 
Sample bottles were filled to the bottle shoulder to allow space for mixing. After 
filling the bottles were carefully capped and placed in an ice-chest for transport to 
the laboratory. 

 
o The time from sample collection to delivery to the laboratory was kept below six 

hours.  
 
 Temperature measurement was conducted with a calibrated thermometer 

 
 The discharge from each stormdrain was classified as either flowing to the surfzone 

or not flowing to the surfzone 
 
 Estimating the flowrate was conducted using one of the following methods: 

 
o Measuring the time required for a container of known volume to be filled by the 

discharge from the pipe or, 
 
o Measuring the cross-sectional area of water in the pipe or drain. If the diameter of 

the pipe is known the cross-sectional area in ft2 is  
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where R is the radius of the pipe, h is the depth of water (all in feet). This cross-
sectional area was multiplied by the measured or estimated velocity (ft/sec) to 
determine the flowrate in ft3/sec. The velocity was determined using one of the 
following methods. 

 
 Using a Global Water Flow Probe, Marsh McBirney Flowmate, etc. 

 
 Using the static stick method where the velocity of the water is calculated by 

ghv 2=  where v is the velocity in feet per second, h is the velocity head, 
and g is the acceleration due to gravity (32 ft/sec2). Velocity head is the 
difference in the folding scale reading when measuring the depth with the 
wide edge perpendicular to the flow to that with the edge parallel to the flow. 
It is also known as the pile-up. 

 Using the floating leaf method where the time required for a floating object to 
travel a known distance (e.g. 6 feet) is measured. 

 
C-11.2.3.4 Ambient Coastal Receiving Water Monitoring 
 
The objective of Ambient Coastal Receiving Waters program element is to evaluate the 
effect of urban runoff on the ecologically sensitive areas along the Southern Orange 
County coastline. The monitoring has been conducted in phases in order to establish a 
priority for future offshore monitoring projects. During the first three years the 
monitoring has consisted of sampling the discharges to these coastal areas. Grab 
samples were collected using similar methods described in the Coastal Stormdrain 
Section above. These grab-samples were analyzed for water chemistry and aqueous 
toxicity. The suite of water quality constituents measured and the types of toxicity tests 
conducted were identical to those used in the Mass Emissions Program (see above). 
During the 2004-05 season aerial photography was used after one storm to assess the 
magnitude of the stormwater plumes from the coastal drains. The size of the plume in 
each area will be used in the matrix for prioritization.  Although aerial photography was 
an available tool during the 2006-07 season it was not used due to the near-record, low 
rainfall. 
 
Dana Point Harbor and Dana Cove are included in the Ambient Coastal Receiving 
Waters Program. During the second and subsequent years of the permit, monitoring in 
these areas has included assessments of sediment chemistry, sediment toxicity, and 
benthic infauna. On a semiannual schedule, benthic sediment is collected to evaluate 
concentrations of copper, chromium, cadmium, lead, zinc, silver, nickel, chlorinated 
hydrocarbon and organophosphate pesticides, Triazine herbicides, PCBs, and 
Polynuclear Aromatic Hydrocarbons (PAHs). Sediment toxicity has been evaluated 
using the 10-day amphipod (Eohaustorius estuarius) survival test. Benthic infaunal 
analyses were conducted using the methods developed by the Southern California 
Association of Marine Invertebrate Taxonomists (SCAMIT).  
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Benthic sediment samples were collected using a petite ponar dredge. Samples for 
benthic infaunal analyses required five dredge samples per site to approximate the same 
sampling area used to establish the Regional Benthic Response Index (BRI). 
 
C-11.2.3.5 Dry Weather Reconnaissance 
 
The objectives of the Dry-Weather Monitoring Program are to determine the average 
condition of stormdrain discharges in the San Diego Region of the County, and to 
identify and eliminate illegal discharges and illicit connections (ID/ICs) to the 
stormdrain system.  
 
To accomplish the first objective the Permittees established a set of 30 randomly selected 
stormdrains (random sites) in South Orange County. Each Permittee including the 
County of Orange has at least one random site within their respective jurisdiction. Each 
of these 30 sites will be sampled three times during the period from May 1 through 
September 30 of each year. The data from all of the samplings were used to establish a 
database from which the average concentrations of each monitored constituent was 
calculated. Monitoring at each site includes in-situ measurements of turbidity, pH, 
temperature, specific conductance, and dissolved oxygen. Chemical measurements in 
the field include nitrate, ammonia, orthophosphate, total chlorine, phenol, MBAS 
(surfactants), and water hardness. Grab samples are collected for laboratory analyses of 
total suspended solids; total coliform, fecal coliform, and Enterococcus bacteria; oil and 
grease; dissolved metals; and organophosphate pesticides. Flowrate is estimated using 
the method described in the Coastal Stormdrain Outfall Program above. 
 
In order to accomplish the second objective, the Permittees established a list of 26 
“targeted” stormdrains in which ID/ICs were suspected. A statistical analysis of the 
data from the sampling of the random stormdrains was used to establish the triggers for 
initiating reconnaissance for source identification in the watersheds of the targeted 
drains. The targeted drains were sampled five times during the period between May 1 
and September 30 of each year. Reconnaissance was triggered if the results from two 
successive samplings at a random or targeted site exceed the upper bound of the 
tolerance interval of the random site data. For dissolved oxygen, two successive values 
below the lower bound of the tolerance interval would trigger a source investigation. 
 
C-11.2.4 Methods of Data Analysis 
 
C-11.2.4.1 Comparison to Water Quality Guidance Criteria 
 
Acute (CMC-Criteria Maximum Concentration) and chronic (CCC-Criteria Continuous 
Concentration) aquatic toxicity criteria from the CTR were used as guidance to evaluate 
dissolved metals data collected from storm channels and harbors. Water quality criteria 
from the CTR for both freshwater and saltwater are found in Table C-11.1 and 
guidelines for sediment from other sources are presented in Table C-11.2. 
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California Water Code Section 13170 authorizes the State Water Resources Control 
Board (SWRCB) to adopt water quality control plans for waters where standards are 
required by the Federal Clean Water Act (CWA) and its 1987 amendments, the Water 
Quality Act (WQA). According to Section 303(c)(2)(B) of the CWA, these plans must 
contain water quality objectives for priority pollutants that could be reasonably expected 
to affect the beneficial uses of the waters of the State.  
 
On March 2, 2000, the State adopted the United States Environmental Protection 
Agency’s (USEPA) Rules establishing numeric water quality criteria for priority toxic 
pollutants (commonly referred to as the CTR) for the State of California. The CTR sets 
criteria for dissolved heavy metals in freshwater that are based on water hardness and 
separate criteria for saltwater. The dissolved metals data were compared to the acute 
and chronic criteria for guidance purposes.  
 
According to the CTR, for waters with a hardness of 400 mg/l or less as calcium 
carbonate, the actual ambient hardness of the surface water shall be used in those 
equations. For waters with a hardness of over 400 mg/l as calcium carbonate, a hardness 
of 400 mg/l as calcium carbonate shall be used with a default Water-Effect Ratio (WER) 
of 1, or the actual hardness of the ambient surface water shall be used with a WER. For 
this reporting period the former method was used.  
 
In applying the CTR criteria to freshwater, if the time period to which the guidance 
applies is less than the length of the sampled period, a measured concentration greater 
than that guidance value will constitute an exceedance. For example, if the 1-hour 
guidance for lead (at a hardness of 100 mg/L as CaCO3) is 65 μg/L, a concentration of 68 
μg/L during a 24-hour period will be considered an exceedance of the guidance 
criterion.  
 
In computing the mean concentration during a sampled period with multiple composite 
samples, values below the detection limit were assumed to be zero. This assumption 
allows for a more consistent evaluation from year to year as detection limits are lowered 
with alternative methods of analysis or new technology. The assumption also gives 
greater confidence to a designation of an exceedance of a guidance criterion as it reduces 
the likelihood that the exceedance was caused by an erroneous estimation of a non-
detected value. During the latter part of the 2004-05 monitoring year, a new analytical 
services contract was established which required the laboratories to report lower 
detection limits for metals in freshwater and saltwater.    
 
With respect to the saltwater guidance from the CTR, the average concentrations of 
dissolved metals in depth-integrated samplings from each 4-day storm monitoring of 
Dana Point Harbor were compared to the 4-day guidance criteria. The dissolved metals 
concentrations in each grab sample were compared to the 1-hr acute toxicity guidance 
criteria. There is no chronic guidance criterion for silver so only the acute criterion was 
used. Since total chromium was analyzed only the criteria for trivalent chromium 
(Chromium III) were used. 
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C-11.2.4.2 Toxicity Testing 
 
Toxicity tests span varying time periods depending on the type of organism function 
(survival, growth, reproduction, etc.) being evaluated. Endpoint data are used to 
compute statistics that can be compared against regulatory criteria. These statistics 
include Acute Toxicity Units (TUa) and Chronic Toxicity Units (TUc).  
 
The concentration that causes 50% mortality of the organisms (the median lethal 
concentration, or LC50) is calculated from the data for 96 hours (96-hour acute LC50) and 
for day seven (seven-day chronic LC50) using USEPA methods. The LC50 values are 
point-estimates expressed as “percent sample;” the lower the LC50 percentage the more 
toxic the sample. For acute regulatory standards, the LC50 acute value is used. For 
chronic regulatory standards, the seven-day chronic effects are estimated using the 
NOEC, or No Observed Effect Concentration, for both survival and reproduction. This is 
the highest concentration tested in which there was no statistically significant effect on 
the survival or reproduction compared to the control response. The lower the NOEC, the 
more toxic the sample.  
 
For purposes of assessment between sites or between samplings, the endpoints 
described above are transformed into toxic units (TU). Toxic units are further divided 
into toxic units acute (TUa) and toxic units chronic (TUc) for acute and chronic 
endpoints, respectively. As toxicity increases, the toxic units increase.  
 
TUa and TUc values are calculated very differently and are not interchangeable or 
related. The TUa equals 100/96-hr acute LC50. If the LC50 is greater than 100%, then the 
TUa is calculated by the following formula: 
 
TUa = log(100-S)/1.7 where S = percentage of survival in 100% sample. If S > 99%, the 
TUa is reported as zero, which is the lowest TUa value possible. The percent survival in 
the 100% concentration used in this formula is expressed as a percentage of the control 
survival. The TUc equals 100/NOEC. The lowest TUc possible, which indicates no 
toxicity, is 1. TUc values were calculated separately for survival and reproduction 
endpoints. 
 
For some tests, if the test data meet acceptability criteria, inhibition concentrations, an 
IC25 and an IC50, are calculated. These are the concentrations that cause a 25 percent or 50 
percent inhibition of an organism’s function such as growth, or cell density, in the 
Selanastrum test. 
 
A reference toxicant test is also run to establish whether the test organisms used fall 
within the normal range of sensitivity. The reference toxicant test is conducted with 
known concentrations of a given toxicant (e.g., copper sulfate is used for Ceriodaphnia). 
The effect on the survival and reproduction of the animals is compared to historical 
laboratory data for the test species and reference toxicant. If the values are within two 
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standard deviations of the historical average, the test organisms are considered to fall 
within the normal range of sensitivity. 
 
Standard operating procedures for each of the specific tests conducted for both marine 
and freshwater organisms are detailed in Attachment C-11-I. 
 
For toxicity tests conducted as part of the mass loads and ambient coastal program 
elements, available LC50 and EC50 data on key contaminants were used to compare the 
observed toxicity (measured as toxic units) to the expected toxicity. This analysis 
focused on the mass loads and ambient coastal program elements because toxicity was 
rarely observed in the bioassessment monitoring. The toxicity testing organisms used in 
this Program tend to be more sensitive to some categories of toxicants than others. For 
example, the Mysidopsis survival/growth (MSG) test tends to be very sensitive to OP 
pesticides and ammonia but less sensitive to metals. The Sea Urchin Fertilization (SUF) 
test is sensitive to dissolved metals and ammonia but not very sensitive to OP pesticides. 
The calculation of the predicted toxicity for each test reflects these sensitivities in that 
only the impact due to metals and ammonia is evaluated in the SUF test and only the 
impact due to OP pesticides and ammonia is evaluated in the MSG test. 
 
LC50 data for the Mysidopsis bahia 96-hour survival test for ammonia, Chlorpyrifos, 
Diazinon, Dimethoate and Malathion were obtained from the PAN Exotoxicity database 
http://www.pesticideinfo.org/Search_Ecotoxicity.jsp which contains the results of over 
220,000 toxicity tests. Results can be sorted by species, chemical or effect. Additional 
data were obtained from SCCWRP research studies. EC50 data for the sea urchin 40-
minute fertilization test for ammonia, copper, and zinc were obtained from the same 
sources. The observed concentration of each chemical constituent (from the aquatic 
chemistry samples collected at the same time) was divided by the appropriate LC50 or 
EC50 value to produce an estimated TUa from each constituent. These estimated TUas 
were then summed and compared to the observed TUa from the toxicity test, as in the 
following equations: 
 

Concentration of toxicant 
Average literature value of LC50 or IC50 of toxicant 

 

The total predicted toxicity from n toxicants is ∑
n

i i

i

orICLC
toxicant

][
][

5050

  

 
The calculated TUa from the toxicity test can be compared to this predicted toxicity. 
 
This approach to comparing observed and predicted toxicity has potential shortcomings, 
including: 
 
 The lack of availability of relevant LC50 and EC50 data for the full range of chemical 

constituents of concern 
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 The implicit assumption of simple additivity of toxic effects. While probably not 
true, there is no clear guidance on how to accurately represent synergistic effects, 
which could very well vary from site to site and over time 

 The fact that the predicted toxicity in several instances is larger than the observed 
toxicity, which serves to weaken confidence in the reliability of the LC50 and EC50 
data. 

 
Despite these shortcomings, this approach is useful for: 
 
 Assessing the overall accuracy or reliability of the toxicity results 
 Identifying specific chemicals that appear to contribute most to toxicity and that are 

therefore targets for further study and/or source identification and reduction efforts 
 Identifying monitoring locations that may have consistently high levels of 

unexplained toxicity. In these cases, more sophisticated studies may be called for. 
 
C-11.2.4.3 Bioassessment and Index of Biotic Integrity (IBI) 
 
A complete description of methods for calculating the Index of Biotic Integrity for each 
site is contained in the annual report of the bioassessment monitoring, posted on the 
Program’s website at 
http://www.ocwatersheds.com/StormWater/swp_documents_intro.asp. In brief, each 
site is evaluated in terms of a series of metrics (Table C-11.3), which are then scored 
(Table C-11.4) to provide a basis for determining the IBI scores themselves for each site. 
These scoring ranges are based on data from the southern California region, from 
southern Monterey County to the Mexican border. This southern California IBI is more 
representative of reference conditions throughout the whole of the southern California 
area than was the original IBI, which was based only on data from streams in the San 
Diego region. The use of the more broadly applicable IBI follows the California 
Department of Fish and Game protocol. In addition, the Stormwater Monitoring 
Coalition is planning a number of efforts to improve the IBI’s ability to monitor 
conditions in the urbanized coastal zone. These include developing an IBI for low-
gradient urban streams, a perennial stream succession survey, and developing a 
regional bioassessment monitoring program for southern California. 
 
C-11.2.4.4 Evaluation of Triad Data 
 
Evaluation of triad data (i.e., bioassessment, water chemistry, toxicity) was based on the 
framework developed by the Stormwater Monitoring Coalition’s Model Stormwater 
Monitoring committee. This approach, which is described in detail in the SMC’s report 
to the State Water Resources Control Board 
(ftp://ftp.sccwrp.org/pub/download/PDFs/419_smc_mm.pdf), is based on a weight of 
evidence approach that compares each of the three legs of the triad against each other. 
Table C-11.5, drawn from the SMC’s report, summarizes the types of conclusions that 
can be drawn from various combinations of triad results. Thus, there is no routine or 
standard method for evaluating triad data. However, the triad data from the 
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bioassessment stations for the most part led to relatively clear interpretations of causal 
factors for observed conditions. 
 
Three additional analyses are included in this year’s report to more thoroughly examine 
the relationships among the three legs of the triad. (In actuality, there are four legs if the 
physical habitat data collected as part of the bioassessment protocol are considered 
separately from the biological community data.) 
 
For the first analysis, thresholds were established for each of the four data types (IBI, 
physical habitat, aquatic chemistry, and toxicity) in order to divide the range of values 
for each data type into four categories representing conditions from excellent to poor. IBI 
and physical habitat categories were based on the Fish and Game interpretation 
framework for these data types. Aquatic chemistry thresholds focused on dissolved 
metals. At each station, the total number of CTR exceedances at each sampling time was 
divided by the total number of constituents with relevant CTR criteria, resulting in a 
proportion for each station between 0 and 1.0. The exceedance proportion for each 
station was then indicated on a map of the sampling sites, according to the following 
color scheme: 
 Green: 0 - < 0.14 
 Blue: 0.14 - < 0.40 
 Yellow: 0.40 - < 0.75 
 Red: 0.75 – 1.0  

 
Toxicity categories were based on the number of toxicity tests that showed toxicity 
above 25% mortality in the 100% dilution or, for Selenastrum, if the cell count in the 100% 
dilution was 2.5 times greater than the control. For each site, icons on a map of the 
monitoring sites representing the four data types were then colored green, blue, yellow, 
or red to summarize the overall range of conditions at each site. 
 
For the second analysis, all data from the first three years of bioassessment sampling 
were analyzed for spatial and temporal patters in the benthic invertebrate community. 
These patterns were then compared to potential explanatory variables (physical habitat, 
aquatic chemistry, toxicity) to identify potentially causative relationships among the 
different data types. Two methods were used to describe spatial and temporal patterns 
in the benthic invertebrate community: cluster analysis and two-way coincidence tables. 
 
Cluster analysis defines groups of stations with similar community composition. The 
results are displayed in a hierarchical tree-like structure called a dendrogram. On the 
dendrogram, two groups are first defined, and within these groups subgroups are 
defined. Subsequently, subgroups within the subgroups are defined. This process is 
continued until all stations are a separate subgroup. The hierarchical nature of the 
dendrogram allows the analyst to choose groups of stations that represent a scale of 
community differences relevant to the present project. Cluster analysis is also used to 
define groups of species that tend to have similar distributional patterns among the 
stations.  
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A two-way coincidence table is the station-species abundance data matrix displayed as a 
table of symbols indicating the relative abundances of the species at the stations. The 
rows and columns of the table are arranged to correspond to the order of stations and 
species along the respective station and species dendrograms. Since similar entities 
(stations or species) will tend to be closer together along a dendrogram, the row and 
column orders will efficiently show the pattern of species over the stations and station 
groups.  
 
Since the rows and columns of the two-way coincidence table are ordered according to 
the dendrograms, the two-way coincidence table is also used to help delimit the station 
and species groups defined by the cluster analyses. At each potential separation of 
subgroups defined by the dendrogram, the two way coincidence table is examined to 
see the corresponding group differences in terms of species presences and abundances. 
This allows the analyst to choose groups with a level of community differences 
consistent with the goals of the project.  
 
The methods discussed above are described only in very general terms. The specific 
steps included: 
 

 Preliminary biotic data transformation, using a square root transformation and 
standardization by species mean of values >0 (Smith, 1976; Smith et al., 1988) 1 

 Calculation of a Dissimilarity Index for cluster analysis of stations, using the Bray-
Curtis Index, step-across procedure for dissimilarity >.8 (Bradfield and Kenkel, 1987; 
Clifford and Stephenson, 1975; Smith, 1984; Williamson, 1978)2 

 Calculation of similarities for cluster analysis of species, using flexible clustering (β=-
.25) (Clifford and Stephenson, 1975; Lance and Williams, 1967; Smith, 1982)3 

                                                      
1 Smith, R.W. 1976. Numerical Analysis of Ecological Survey Data. PhD thesis, 
Univ. of  S. Calif., Los Angeles. 401 pp. 
Smith, R.W., B.B. Bernstein, and R.L. Cimberg. 1988. Community-Environmental 
Relationships in the Benthos: Applications of Multivariate Analytical Techniques. 
Chapter 11 In: Marine Organisms as Indicators. Springer-Verlag. New York: 
247-326. 
 
2 Bradfield, G.E. and N.C. Kenkel. 1987. Nonlinear ordination using shortest path 
adjustment of ecological distances. Ecology 68(3): 750-753. 
Clifford, H.T. and W. Stephenson. 1975. An Introduction to Numerical 
Classification. Academic Press, New York: 229 pp. 
Smith, R.W. 1984. The re-estimation of ecological distance values using the 
step-across procedure. EAP Technical Report No. 2. Email: rs@robertsmith.net. 
Williamson, M.H. 1978. The ordination of incidence data. J. Ecol. 66: 911-920. 
 
3 Clifford, H.T. and W. Stephenson. 1975. An Introduction to Numerical 
Classification. Academic Press, New York: 229 pp. 
Lance, G.N., and W.T. Williams. 1967. A general theory of classificatory sorting 
strategies. I. Hierarchical systems. Computer J. 9: 373-380. 
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 Creation of the two-way coincidence table (Kiddawa, 1968; Smith, 1976)4. 
 
Potential explanatory relationships between IBI scores and physical habitat, aquatic 
chemistry, and aquatic toxicity data were examined in more depth with the use of 
scatterplots, the development of a RIVPACs model, and correlations of the components 
of the physical habitat score with both IBI and the RIVPACs scores. 
 
C-11.2.4.5 Mass Load Calculations 
 
Mass loads were calculated using chemical and hydrographic data. Water level records 
from permanent streamgauging stations at or near the sampling site were processed 
using Hydstra and XstreamMeasures software. Water levels from the station's 
continuous stripchart recorder were digitized and converted to discharge rates using 
stage-discharge relationships (channel ratings). At sites that have ISCO water level 
recorders, the dataloggers were downloaded periodically and the information was 
stored in Hydstra. Using the respective rating tables for each site, the water level data 
were converted to flow rates. The total discharge in acre-feet during each sampled 
period was computed. By multiplying the total water discharge per sampled period by 
the pollutant concentration of the composite sample from the period and applying the 
proper conversion factors (acre-feet to lbs. of water), a mass load in pounds or tons of 
contaminant was calculated. For data reported as ND (non-detected), one-half of 
reported laboratory detection limits were used in the calculations.  
 
Event mean pollutant concentrations were calculated to produce a site mean EMC that 
can be used in the estimation of the mass loads from unsampled storms. To calculate the 
EMC of a monitored storm the sum of the mass load from each composite sampling 
during a storm was divided by the total sampled volume of water during the same 
period. After applying the appropriate conversion factors, an event mean concentration 
in mg/L or μg/L was calculated. The annual site-mean EMCs was calculated as the 
flow-weighted average of the EMCs for each storm monitored during that year.  
 
Annual mean EMCs were used to estimate mass loads from un-sampled storms during 
the monitoring year in two distinct ways. The first estimates total annual loads on a site-
by-site basis and the second on a watershed basis. In the first approach, an average site 
EMC for each stormwater contaminant was calculated by simply calculating the flow-
weighted average of the all measured EMCs during the year. These site-mean EMCs 
                                                                                                                                                              
Smith, R.W. 1982. Analysis of ecological survey data with SAS and EAP. Proc. 7th 
Annual SAS Users' Group International (SUGI). SAS Institute Inc. P.O. Box 8000, 
Cary NC 27511: 610-615. 
 
4 Kikkawa J. 1968. Ecological association of bird species and habitats in Eastern 
Australia; similarity analysis. J. Anim. Ecol. 37: 143-165. 
Smith, R.W. 1976. Numerical Analysis of Ecological Survey Data. PhD thesis, Univ. 
of  S. Calif., Los Angeles. 401 pp. 
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were then used to estimate mass loads from un-sampled storms. To estimate these mass 
loads, the site mean EMC for a stormwater contaminant from a particular station was 
multiplied by the total annual volume of water discharged during un-sampled storms, 
and the appropriate unit conversion factors [2.718 liter • lbs/mg • ac-ft]. In the second 
approach, the watershed load was calculated by simply summing the total estimated 
annual loads from each monitoring site in the watershed. Only EMCs in which the 75-
120% of the total storm runoff volume was sampled were used in these calculations. 
 
C-11.2.4.6 Evaluation of Coastal Stormdrain Water Data 
 
Coastal stormdrain data consist of temperature measurements and concentrations of 
bacterial indicators in the discharge and upstream and downstream of larger flowing 
stormdrains. Data analysis consisted of: 
 
1. Comparing indicator levels at each drain to the state’s AB411 standards 
2. Ranking drains in terms of the proportion of total possible exceedances of the AB411 

standards  
3. Plotting indicator levels in the receiving water vs. those in the drain 
4. Ranking drains in terms of the slope of the linear regression of receiving water 

indicator levels vs. those in the drain. 
 
These analyses were performed for the entire year and for the AB411 season alone. In 
addition, analyses also focused on only those instances where field notes indicated that 
the outflow of a drain was flowing to the surfzone. The following paragraphs describe 
methods for analyses #’s 2 – 4. 
 
For analysis #2, the actual number of receiving water samples collected at each drain 
throughout the year was summed. This did not always equal 312 (i.e., 52 weeks x 3 
indicators x 2 locations) because it was not possible to collect the full suite of samples at 
each site throughout the entire year. The total number of AB411 exceedances was then 
divided by the total number of samples, resulting in a proportion for each drain between 
0 and 1.0. The exceedance proportion for each site was then indicated on a map of the 
sampling sites, according to the following color scheme: 
 
 Green: 0 - < 0.14 
 Blue: 0.14 - < 0.40 
 Yellow: 0.40 - < 0.75 
 Red: 0.75 – 1.0  

 
For analysis #3, the receiving water values for each indicator were plotted vs. the 
indicator values in the drain during the same sampling event, with receiving water 
values on the y-axis and drain values on the x-axis. Separate plots are presented for each 
indicator at each drain, with upstream and downstream data displayed with distinct 
symbols. The plots are divided into sectors suggesting the conclusions and possible 
management actions that would be appropriate when a preponderance of the data 
points fall into one sector or another. 
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For analysis #4, data were log transformed and then a standard least squares linear 
regression calculated for relationship between receiving water indicator values and 
drain values. A separate regression was calculated for each indicator / drain 
combination. Sites were then ranked in terms of the “p” value for the regression for each 
indicator. The “p” value reflects the strength of the drain – receiving water relationship. 
In combination with the other analyses, this can be used to help assess each drain’s 
likely effect on receiving water conditions.  
 
Analysis results were then evaluated to identify consistent spatial and temporal 
patterns. Drains with exceedance and/or regression ranks were evaluated more 
carefully to identify potential explanatory factors in their drainage areas. 
 
C-11.2.4.7 Evaluation of Ambient Coastal Receiving Water Data 
 
The ambient coastal receiving water data were compared to marine CTR values and 
ranked in terms of their relative degrees of contamination. In addition, toxicity test 
results were compared to chemistry samples to identify potential explanations for any 
observed toxicity. These analyses have contributed to an assessment of the receiving 
water environment around each discharge in terms of its ability to assimilate runoff, the 
presence of other sources of contamination, and the presence of sensitive marine 
resources. This information will be used to arrive at relative rankings of the degree of 
runoff risk to each site, which will then provide a basis for prioritizing further studies of 
stormwater plume extent and impact. 
 
C-11.2.4.8 Prioritization of Dry Weather Sites for Source Identification 
 
Values of monitored constituents at dry weather reconnaissance sites were compared to 
tolerance intervals calculated from the set of random urban background sites as well as 
to the control charts generated from the past monitoring data at each individual site. 
Instances in which data values for specific contaminants exceeded either one of these 
criteria for two consecutive monitoring events were flagged for further source 
identification efforts to identify upstream sources of pollution.  
 
C-11.3 Analysis of Data 
 
The following sections present data summaries and interpretations for each of the major 
monitoring program components. 
 
C-11.3.1 Urban Stream Bioassessment 
 
IBI ratings 
 
Figure C-11.2 displays the bioassessment monitoring sites, which are sampled twice 
each year, in fall and spring. Figures C-11.3 and C-11.4 present the IBI scores for each 
bioassessment monitoring site (Table C-11.6). The sites in the urbanized areas had IBI 
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ratings of Poor to Very Poor in both the fall 2006 and spring 2007 surveys. The reference 
sites had ratings that ranged from Fair to Good. The IBI at reference site REF-CS (San 
Juan Creek at Cold Spring) returned to a Fair rating in both the fall and spring survey 
(although near the bottom of the fair range in the spring) after rating in the Poor range 
since the spring 2004 survey. This site was moved slightly upstream beginning with the 
fall 2006 survey because of chronically low seasonal flows. The site is now located nearer 
to a spring source with better flow, as well as vegetative bank and canopy cover. The 
original intent of this site was to provide an assessment of reference conditions in the 
watershed and this relocation appears to better reflect those conditions. 
 
The IBI rating of most sites remained relatively consistent across the two surveys. Only 
one of these sites changed category from Poor in the fall to Very Poor in the spring. In 
past years IBI ratings at more stations have increased from the fall to the spring survey. 
The lack of this improvement from fall to spring during the 2006 to 2007 survey was 
probably the result of extremely low rainfall and associated drought conditions which 
persisted through the year.  This pattern was in contrast to that seen in 2004 – 2005, 
when IBI scores generally declined between fall and spring. This may reflect the fact that 
the winter of 2004 – 2005 experienced extreme rainfall, with attendant scouring of 
streambeds and attendant impacts on benthic communities. 
 
When IBI scores at each site were averaged (± 95% CI) for the period from 2002 to 2007 a 
clear pattern emerged (Figure C-11.5). All of the lower watershed, urbanized stream 
reaches scored in the impaired range (IBI< 39). Only CC-CR scored at the high end of the 
impaired range. Overall, stations further downstream tend to have lower IBI scores than 
stations further upstream (C-11.6a-b), which reflects the pattern of development with 
denser development closer to the coast. During the same period average IBI scores at 
two of the reference sites (REF-BC and REF-TCAS) scored in Good range, while REF-CS 
scored at the top end of the Poor range. REF-CS, as discussed above, is subject to low 
flows and after being moved upstream nearer to the spring source during the fall and 
spring survey in 2006 and 2007 appears to be scoring in the Fair range.   
 
Spatial pattern analysis 
 
In addition to describing patterns and trends in benthic invertebrate, a further purpose 
of the bioassessment program element is to determine whether physical habitat, aquatic 
chemistry, and/or toxicity are correlated with IBI scores. If strong correlations exist, then 
this would suggest a causal relationship. The most recent ROWD, which analyzed data 
from 2002 through spring of 2005, showed that there were no apparent correlations 
between IBI scores and either toxicity or aquatic chemistry. In contrast, there was a 
broad relationship between higher physical habitat scores and higher IBI scores. In 
addition, the pattern of several components of the physical habitat score mimicked 
patterns in the biological community across the region. Three approaches were used to 
search for such correlations and validate these conclusions.  
 
First, broad patterns for each of the four types of indicator (i.e., IBI, physical habitat, 
aquatic chemistry, toxicity) were mapped. Figures C-11.6a and C-11.6b show that there 
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are no clear relationships at this broad scale between IBI scores and any other type of 
variable, except for perhaps physical habitat. Thus, sites with poor overall IBI condition 
did not also have poor scores on either toxicity or aquatic chemistry. 
 
Relationship to aquatic toxicity and chemistry 
 
Second, and at a greater level of specificity, the detailed monitoring data for 
bioassessment, aquatic chemistry, and toxicity were examined to determine whether 
there are any clear relationships among these. Toxicity data (Table C-11.7) show that 
toxicity was observed in the chronic Cerioidaphnia survival and reproduction test in the 
fall and spring survey of site SD-AP (Segunda Deshecha Channel).  The aqueous 
chemistry data (Table C-11.8) for this site did show that dissolved zinc levels were at 
approximately 1/3 of the LC50 values found in the literature but no OP pesticides were 
detected.   The samples from Segunda Deshecha last year also showed toxicity to 
Ceriodaphnia.  As in last year the chemistry data did show that SD-AP had a high level of 
electrical conductivity (a surrogate measurement for TDS).  This high level of TDS may 
have contributed to the Ceriodaphnia test results as these organisms show sensitivity to 
conductivities greater than 3000 μmhos. Previous Program studies have shown that the 
high conductance in both Prima and Segunda Deshecha Channels is due to natural 
groundwater seepage from the channel walls.  
 
The site on Salt Creek SC-MB had the highest level of Malathion observed at any 
bioassessment site this year.  Malathion was also observed in a dry weather discharge at 
the mouth of Salt Creek (SCM-1) in the Ambient Coastal Receiving Waters program.  
These levels however were approximately an order of magnitude lower than the 48-hr 
LC50 concentrations for Ceriodaphnia and Americamysis. 
 
This year’s data suggest that neither aquatic chemistry nor toxicity is strongly correlated 
with the IBI scores, a conclusion consistent with past years’ results. 
 
Biological cluster analysis 
 
The third analysis used a more powerful set of analyses to search for relationships 
between the biological patterns in the benthic community on the one hand and patterns 
in potential explanatory variables in the toxicity, aquatic chemistry, and physical habitat 
data. 
 
As a first step, the species data from all surveys was clustered to identify groupings of 
sites that were similar in terms of their community composition. Figure C-11.7 shows 
the cluster analysis of all sites over the five years of surveys and Figure C-11.8 the two-
way coincidence table of the relative distribution of species in each site at each sampling 
time. (Data from the 2006–07 monitoring year were included in this cumulative analysis 
because there were no readily apparent differences from patterns observed in previous 
years.) Horizontal and vertical lines on the two-way coincidence table identify major 
groupings of species and sites, respectively. Sites are identified by their site number, 
year of sampling, and month of sampling. Relative species abundances are shown as 
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symbols. The abundance of each species was standardized in terms of its maximum at 
each site over all surveys. Smaller symbols represent a lower proportion of maximum 
abundance and larger symbols a larger proportion.  
 
These two figures show two dominant patterns.  First, reference sites are concentrated at 
the upper end of the dendrogram, which is equivalent to the left side of the two-way 
coincidence table.  Second, species with broader distributions across sites and times are 
concentrated in the lower half of the two-way coincidence table.  Species with such 
broad distributions tend to be more pollution and/or disturbance tolerant.  In contrast, 
species in the upper half of the two-way coincidence table have much more restricted 
distributions and in fact are found primarily at the reference sites.  A closer examination 
of the species groups shown in the two-way table shows that the first and third species 
groups (concentrated in reference sites and upper watershed sites with relatively high 
IBI scores) is a diverse assemblage of several less tolerant types of organisms.  The 
second and forth species group contains organisms that were prevalent at both reference 
sites and some lower watershed sites.  The fifth group represented a transition between 
sensitive and pollution tolerant species, while the fifth and sixth species groups (at the 
bottom of the two-way table) includes moderately tolerant (fifth species group) to very 
tolerant (sixth species group) species characteristic of very disturbed sites.  Finally, fall 
and spring samples tended to group together within small subdivisions of the larger site 
pattern.  This reflects a difference in benthic communities between these two sampling 
times.  
 
Correlations with physical habitat parameters 
 
The strong relationship between physical habitat affects and the biological community 
response (IBI scores) persisted during the 2006 to 2007 survey.  Physical habitat 
continued to have a stronger affect than either aquatic chemistry or toxicity.  
 
Figure C-11.9 shows scatterplots of each physical habitat variable against IBI scores for 
the period from 2002 to 2007.  The sum of the physical habitat vs IBI scores shows that 
the lower watershed and reference sites were almost completely separated from one 
another, so that sites with good physical habitat conditions had correspondingly healthy 
biological communities.  Taking this a step further, when each of the individual physical 
habitat variables were plotted against IBI scores, strong relationships were found for 
channel alteration, instream cover, and riparian vegetation (Figure C-11.9 and Table C-
11.9).  Moderately strong associations were found for sedimentation, riffle frequency 
and embeddedness.   These scatterplots display a “hockey-stick” relationship with IBI. 
In other words, samples from sites with good physical habitat also have good ecological 
condition, but ecological condition drops rapidly for sites with poor or moderate 
physical habitat.  For most variables, the threshold physical habitat score is generally 
above 15.  Bank stability showed a different relationship with the IBI in that the highest 
ecological condition did not co-occur with the highest bank stability score; very high 
bank stability scores may reflect degradation in the form of bank hardening and 
channelization.  Channel flow also displayed this type of relationship, with peak 
ecological condition occurring at intermediate and low channel flow scores. 
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This year’s results continued the pattern seen in previous years of persistent spatial 
differences between sites higher up in the watershed, which tend to be reference sites, 
and those lower in the watershed, which tend to be much more subject to urban 
influences.  Toxicity and urban pollutants do not appear to be strongly related to either 
of these patterns, while some aspects of physical habitat and general water chemistry are 
so related.  A more detailed analysis of the relationship between IBI scores and physical 
habitat showed that a subset of the physical habitat parameters is strongly correlated 
with IBI scores.  

 
C-11.3.2 Long-term Mass Loading  
 
Mass loading monitoring is conducted for a wide range of constituents at the stations 
shown in Figure C-11.10.. The intent is to monitor each station during three periods of 
stormwater runoff each year. Water chemistry data from mass emissions stations were 
used to calculate loads and to assess water quality with respect to applicable acute and 
chronic toxicity criteria from the CTR.  
 
Table C-11.10 contains the measured stormwater mass loads of nutrients and dissolved 
metals and Table C-11.11 the corresponding flow-weighted event mean concentrations 
(EMC) of these constituents. The concentrations of dissolved metals in each composite 
sample collected in the Mass Loading program element were compared to the acute 
saltwater toxicity criteria from the CTR.  The time-weighted concentrations of dissolved 
metals for monitored events spanning at least three and a half days were compared to 
the chronic CTR criteria. Table C-11.12 presents all of water chemistry data from mass 
emissions monitoring highlighting those which exceeded the criteria and Table C-11.13 
is a summary of the comparisons to the CTR criteria. Exceedances of the saltwater 
criteria were relatively frequent, with 21 exceedances of a CTR criterion found in 28 
samples evaluated.  The exceedances were mostly due to copper, and every station had 
at least one exceedance of a metal criterion during the year. Exceedances for copper 
were distributed across all of the stations, while the nickel criterion was exceeded at only 
one station (Prima Dechecha) in half of its samples.  The percentage of exceedances was 
similar to last year (30 in 49 samples) and was much greater than the 2004 – 2005 
monitoring year (4 in 56 samples). These differences from the 2004-05 year are most 
likely due to the lower rainfall totals this year and last compared to 2004 – 2005. 
Exceptionally wet years, such as 2004–05, tend to wash off the land surface, preventing 
the buildup of larger amounts of contaminants, and reducing the concentration of such 
contaminants in runoff. Thus, it is not surprising that the number of CTR exceedances 
increased in 2006–07 when rainfall was at a near record low. Exceedances of the chronic 
CTR criteria were again dominated by copper (Table C-11.13), with additional 
exceedances for both cadmium and nickel. The exceedances of the chronic criterion for 
copper were found at each of the five sites for which a 4-day composite stormwater 
sampling was conducted.  
 
The toxicity results (Table C-11.14) show substantial toxicity (TUc > 16 toxic units) in the 
sea urchin fertilization and/or development tests conducted on stormwater samples 
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collected on April 20, 2007.  The toxicity measured in the other tests (mysid growth and 
mysid survival) on these samples was not as significant. High amounts of dissolved 
copper and zinc were found in all of the samples from that event except those from San 
Juan Creek and Trabuco Creeks.  The toxic effects from the San Juan and Trabuco Creek 
samples were most likely caused by an unmeasured toxicant.  The first flush samples 
collected from the Prima and Segunda Deshecha Channels on November 26, 2006 
showed low survival rates in the mysid chronic survival test.   The Malathion 
concentration in the sample from Prima Deshecha was 2222 ng/L which is in the range 
of literature values for the 96-hr  LC50 for mysids.  The concentration of Diazinon was 
103 ng/L and the concentration of Malathion was 390 ng/L in the sample from Segunda 
Deshecha.  The concentration of these pesticides alone did not account for the amount of 
toxicity observed in the test.   
 
C-11.3.3 Coastal Stormdrain Outfall Monitoring 
 
The locations of the coastal stormdrains are shown in Figure C-11.12.  The weekly 
concentrations of indicator bacteria in the stormdrains and the surfzone receiving waters 
can be found in Attachment C-11.II.  Surfzone concentrations exceeding the AB411 
single sample standards for ocean water sports contact are in bold font. 
 
Patterns of AB411 Exceedances   
 
Table C-11.15a-b shows the proportion of all samples exceeding AB411 standards in the 
receiving water upcoast and downcoast of coastal drains for the entire year and for the 
AB411 season.  Table C-11.15a presents results based on all available samples and Table 
C-11.15b for only that subset of sampling events during which the outfall flows was 
observed to actually flow to the ocean. Figures C-11.13a-b and C-11.14a-b summarize 
these data and show the regional pattern of exceedances for the entire year and for the 
AB411 season.  The ranking of drains was the same as in previous years for the entire 
year, but changed somewhat during the AB411 season.  
 
The exceedances were predominantly for Enterococcus and less so for fecal and total 
coliforms.  Exceedances for Enterococcus were also clustered in the wet season, with 122 
of the total of 340 Enterococcus exceedances occurring during the AB411 season.  Finally, 
the number of exceedances of the AB411 standards observed in the data representing 
stormdrain discharges reaching the ocean (as opposed to ponding on the beach or 
soaking into the sand) during AB411 season were 80 for Enterococus, 31 for fecal 
coliform, and 38 for total coliform. 
 
Influence of Outfall on Receiving Water 
 
Linear regression was used to evaluate the strength of the relationship between 
concentrations of indicator bacteria in the discharge from a stormdrain and the 
concentrations of indicator bacteria in the respective receiving waters.  For each 
sampling, the stormdrain concentration of an indicator was plotted against its 
corresponding receiving water concentration.  For each site a plot was created for each 
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indicator (total, coliform, fecal coliform, Enterococcus) for each of four conditions (All 
Year, AB411 Season, All Year-Flows to Ocean Only, AB411 Season-Flows to Ocean 
Only). These plots can be found in Attachment C-11.III.  The purpose of this analysis 
was to identify those outfalls that had the most consistent relationship, both for the 
entire year and during the AB411 season, between the outfall discharge and the 
receiving water. The assumption underlying this analysis was that the strength of the 
regression reflected the strength of each drain’s influence on its nearby receiving water.  
Figures C-11.15 and C-11.16 show examples of data where the discharge from the 
stormdrain is imparting a significant effect on the receiving water.   Tables C-11.18 (a-d) 
ranks the drains in terms of the strength of this relationship, as measured by the 
statistical significance, or “p” value, of the regression slope for the four conditions. It is 
important to note that a highly significant regression is not, by itself, indicative of a 
potentially problem drain. A statistically significant regression must be combined with a 
relatively high proportion of exceedances, particularly in the AB411 season and when 
the drain is flowing to the ocean. 
 
Summary 
 
Taken together, these analyses identified several overall patterns, including: 
 
 
 Unlike in 2005-06, the proportion of exceedances is relatively equivalent in the entire 

year and in the AB411 season, both for all data collected and subset of samples when 
drains were flowing to the ocean. This reflects the lower total rainfall and the lower 
frequency of large storms in 2006-07. 

 Focusing on conditions when drains flow to the ocean shifts the relative ranking of 
stations, both in terms of proportion of exceedances and the significance of 
regressions between indicator concentrations in the drain and in the surfzone.  The 
most pronounced effect can be seen in the difference in the exceedance proportions 
for San Juan Creek (SJC1). 

 The strength of the regressions are somewhat less significant in the AB411 season 
than in the entire year (Table 11.18), implying that the relationship between drains 
and nearby receiving waters is tighter in the rainy season. 

 
Data from all analyses were combined to identify a set of sites of particular interest.  
Sites were selected based on a relatively high proportion of exceedances combined with 
highly significant regressions across all three indicators.  Additional subjective weight 
was given to those drains that ranked highly on these criteria at times when the drain 
was flowing to the ocean, on the assumption that this condition best represents the times 
when the drain is impacting the surfzone.  Finally, each drain’s discharge rate was 
considered in assessing its potential to affect the surfzone. These drains are: 
 
 SCM1 (Salt Creek mouth) 
 POCHE (Prima Deshecha Channel mouth) 
 PICO (Segunda Deshecha Channel mouth) 
 SJC1 (San Juan Creek mouth) 
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 ACM1 (Aliso Creek mouth) 
 
This set of sites is the same as the set identified last year with the exception that the Pearl 
Street Drain (PEARL) in Laguna Beach has dropped off the list and the Segunda 
Deshecha Channel (PICO) has moved onto the list.  The Pearl Street Drain (PEARL) in 
Laguna Beach dropped from its prior high priority due to a reduction in percentages of 
AB411 exceedances in its receiving waters and reduction in the significance of the 
relationship between the concentration of indicators in the stormdrain relative to the 
receiving waters.  The receiving waters of the Segunda Deshecha channel (PICO) in San 
Clemente showed an increase in percentage of AB411 single sample standard 
exceedances and a strengthening of the relationship between the concentration of 
indicators in the stormdrain relative to those in its the receiving waters.   
 
The Segunda Deshecha channel, is currently under construction for a diversion project 
which may effectively divert all dry-weather urban runoff. 
 
The exceedance rate for SCM1 has remained approximately the same during the AB411 
season, but this drain has highly significant regressions for all indicators in all 
conditions. 
 
Table C-11.19 summarizes conditions at these five drains.  All except Aliso Creek mouth 
typically have stagnant sections or scour ponds (at or very near their mouth) that drain 
to the surfzone.  Two (Salt Creek mouth and San Juan Creek mouth) also have large 
concentrations of birds that are almost always present.  These drains have higher flow 
rates than all other sites.  All except San Juan Creek mouth had highly significant 
regressions for at least some indicators for the entire year, suggesting a potentially 
strong effect of these drains on the nearby receiving water.   
 
These results show that a high exceedance rate in the receiving water is not necessarily 
associated with a strong statistical relationship with values in the drain. For example, 
the BLUBRD and BLULGN site have strongly significant regressions but relatively low 
exceedance rates, while site SJC1 displayed the opposite pattern. SCCWRP’s study of 
bacterial indicator levels at reference beaches (SCCWRP Tech. Rpt. #448) showed that 
exceedance levels at reference beaches were very low during dry weather but reached 
levels as high as 33% during wet weather. The exceedance levels documented in Table 
C-11.15 are in some instances higher than this. The SCCWRP study will thus provide a 
basis in subsequent analyses for estimating the degree of anthropogenic contribution to 
these exceedance levels. Some stakeholders have expressed concerns that bacterial 
contamination within Point Harbor, and particularly at Baby Beach, might extend 
beyond the harbor to affect receiving waters along the coast.  The Orange County Health 
Care Agency has 11 sampling locations within Dana Point Harbor that are monitored 
regularly.  These data demonstrate that bacterial contamination is restricted to ankle-
depth water at Baby Beach, with samples at deeper locations within the Harbor rarely 
exceeding the AB411 ocean standards.  In addition, special studies conducted by the 
Agency to determine whether the larger number of boats moored in the Harbor during 
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holiday periods might be a source of contamination found no exceedances in the deeper 
waters of the Harbor around the moorings. 
 
C-11.3.4 Ambient Coastal Receiving Water Monitoring 
 
The ambient coastal receiving water program component included both toxicity testing 
(with marine test organisms) and chemical sampling (Figure C-11.17). Both sets of 
analyses were performed on samples from the drain discharges. Aerial photography of 
stormwater plumes was not performed this year because of the lack of significant 
stormwater flows.  Table C-11.20a presents the standard aqueous chemistry results, 
with exceedances of the acute saltwater CTR criteria for metals in bold font.  Table C-
11.20b presents the expanded suite of analytes monitored during storms on December 
27, 2006 and April 20, 2007.  Table C-11.21 a summary of the numbers of acute CTR 
exceedances at each sampling station. Table C-11.22 presents the aqueous toxicity 
testing results. Toxicity tests were performed using the same marine test organisms as 
used in the mass emissions monitoring component. 
 
Table C-11.21 shows that the CTR exceedances were primarily due to copper, with a 
smaller number due to nickel and zinc.  Malathion was found frequently at significant 
concentrations with the highest value (3074 ng/L) detected at a Laguna Beach drain LB-
4 on April 20, 2007. Diazinon was detected in the discharges from Doheny Beach drain 
DSB1 during the storms on December 27, 2006 and April 20, 2007.  The expanded 
monitoring conducted during the storms in December and April show significant 
amounts of other urban pollutants such as the pyrethroid pesticide Bifenthrin and high 
molecular weight polycyclic aromatic hydrocarbon (PAH) compounds.  High molecular 
weight PAHs are products of combustion and are most likely the result of street runoff.      
 
Table C-11.22 shows several instances (12 of 30 samples) of substantial toxicity (TUc>16) 
in the sea urchin fertilization tests.  There were also several instances (12 of 30 samples) 
where there was 0% development observed in undiluted samples in the sea urchin 
embryo development test.  These effects on the two life stages of urchins were found in 
predominately stormwater runoff samples except for a sample collected during dry 
weather on September 7, 2006 from the Salt Creek mouth (SCM1).  In four of samples the 
survival in the undiluted sample in the chronic mysid survival test was 0%.  One of 
these was a dry-weather sample from the Laguna Beach drain LB-2.  
 
Figure C-11.18 shows the level of several constituents of concern in a dry-weather 
discharge and two stormwater discharges from Ambient Coastal Receiving Waters 
stormdrains.  The concentrations tend to be higher in stormwater runoff with the 
samples collected during the storm on April 20, 2007 showing concentrations of some 
constituents an order of magnitude higher than the storm on December 27, 2006.  The 
concentrations of metals in the stormwater samples can account for the results seen in 
the sea urchin tests.  The amount of pollutants seen in the sample from LB-4 on April 20, 
2007 certainly can account for all of the toxicity observed in that sample.  The mysid 
results in the dry-weather sample collected on September 7, 2006 from LB-2 and the 
stormwater sample from LB-4 collected on December 27, 2006 are unexplained by the 
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chemistry results.   Figure C-11.19 shows the units of chronic toxicity measured during 
the two storms.  The December storm showed greater toxicity than the April storm in 
the sea urchin fertilization tests while the April storm showed greater toxicity than the 
December storm in the mysid survival tests.  
 
Table C-11.23 summarizes the pattern of substantial toxicity across the monitoring 
stations and monitoring dates. Past monitoring data have shown that there is generally 
an inverse relationship between toxicity along the coast and the amount of rainfall or 
time of sampling. Exceptionally wet years, such as 2004 – 2005, tend to wash off the land 
surface, preventing the buildup of larger amounts of contaminants, and reducing the 
concentration of such contaminants in runoff. Samples collected later in the storm also 
show lower toxicity than at the beginning of the storm.  Thus, it is not surprising that 
toxicity increased in 2005–06, when the annual rainfall total was much lower. 
 
A comparison of the detailed toxicity results (Table C-11.22) with the aquatic chemistry 
results (Table C-11.20a-b) does not provide any comprehensive insight into the pattern 
of toxicity observed. The stormwater toxicity was easier to explain with the aqueous 
chemistry results but the sources of the toxicity in the two dry-weather samples 
collected from SCM1 and LB-2 could not be isolated from the results of the chemistry.    
 
The five years of monitoring data demonstrate a large degree of variability in conditions 
at the ambient coastal sites: 
 
 The level of toxicity was generally higher in stormwater runoff relative to dry 

weather runoff with the greatest level of toxicity typically observed in samples 
collected at the onset of stormwater runoff (first flush).   

 The toxic responses in the tests on stormwater samples with sea urchins were 
usually explained by the levels of metals in the samples.  The stormwater discharges 
from the drains almost always had concentrations of copper greater than CTR acute 
criterion for toxicity in saltwater. 

 The toxic responses in the tests with mysids were often unexplained by the water 
chemistry. During the last two years, the Malathion concentrations in four 
stormwater samples were above the literature values for LC50 in the mysid survival 
test.  In each instance the survival percentage of mysids in the undiluted samples 
was less than or equal to 10%.  This year the additional analyses conducted on 
stormwater samples may have provided insight into the sources of toxic effects 
observed in the mysid tests. Samples collected during the storm on April 20, 2007 
showed detectable amounts of Bifenthrin.  Some samples showed high levels of high 
molecular weight PAHs. 

 
This past monitoring year a contract was established to perform plume monitoring off 
the mouth of San Juan Creek.  There no storms of sufficient magnitude to conduct this 
monitoring. 
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C-11.3.5 Dry Weather Reconnaissance 
 
Although the dry weather period (May 1 – September 30) does not precisely match the 
Program’s reporting period (July 1 – June 30), the data through the end of the current 
dry weather period are included in this report. 
 
Up to date monitoring results can be viewed on the Program’s website at the following 
link: 
ftp://watershed-
mgr:2alau54n@pfrdftp.ocgov.com/NPDESstormwater/DAMP/11.0%20Water%20Quali
ty%20Monitoring/ 
For reference, the dry weather program monitoring results from both regions for the 
reporting period are presented in Attachment C-11-IV. 
 
This report section summarizes basic monitoring results. Additional information on the 
permittees’ activities to follow up on these data with source identification and other 
efforts are presented in Chapter 10. 
 
The dry weather monitoring program design includes both random (sampled three 
times each dry weather period) and targeted sites (sampled five times each dry weather 
period) (Figure C-11.20). The purpose of the random sites is to define an average 
background condition in urban stormdrains. The purpose of the targeted sites is to focus 
specifically on stormdrains and/or locations known or thought to be sources of urban 
pollutants. A site (either random or targeted) was classified as problematic only when a 
pollutant was outside a tolerance interval bound (calculated from the entire set of 
random sites) or a control chart bound (calculated from the history of data at each site) 
on two consecutive sampling periods.  
 
Each year, sites are evaluated and may be eliminated from the monitoring program if 
they meet the following criteria: 
 
 Chronically dry (no dry weather flows); 
 Data does not indicate a pollution source in the drainage area (very few tolerance 

interval exceedances, and none consecutively for the same constituent in the last 
year); 

 A source investigation has been completed that identifies and eliminates the source 
of the pollutant(s) causing the consecutive tolerance interval exceedances. 

 
This methodology allows jurisdictions to move on from drains that are dry or no longer 
represent dry runoff problems and focus resources on parts of their MS4 that have not 
previously been monitored for dry weather flows.  
 
During the 2007 monitoring year, the San Diego Region DWMP observed consecutive 
exceedances of a tolerance interval bound at more than four times as many targeted sites 
as random sites (Table C-11.24). There were no instances in which data points exceeded 
either the Shewart or CUSUM control chart bounds on consecutive sampling events. 
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Table C-11.24 shows that a wide range of constituents exceeded the tolerance interval 
bounds, including metals, pesticides, nutrients, turbidity, surfactants, total chlorine, and 
pathogen indicator bacteria.  Table C-11.24 also shows patterns of exceedances that 
appear to be related to jurisdiction or watershed.  For example, three drains in the the 
Aliso Creek watershed (AVJ01P26, AVJ01P27, and AVJ01P28) all discharge to the Creek 
within a mile of each other.  All showed consecutive exceedances of the reactive 
orthophosphate tolerance interval bound. These high levels of orthophosphate 
concentration are most likely the result of fertilizer runoff or reclaimed water runoff.      
 
C-11.3.6 Dana Point Harbor Monitoring 
 
Monitoring at Dana Point Harbor (Figure C-11.21) was based on the Triad approach, 
and included benthic infaunal, toxicity, and sediment chemistry analyses. Table C-11.25 
shows the sediment chemistry and sediment toxicity testing results and Table C-11.26 
the benthic infauna community analysis. Table C-11.27 describes the BRI scoring ranges 
in terms of amount of deviation from reference condition. 
 
Table C-11.25 shows that, as in last year data, the sediment from sites at the end of the 
major stormdrains contained substances that exceeded the NOAA Effects Range Median 
(ERM) concentrations  There were three sites (DAPTEB, DAPTWB, and DAPTLB) in 
which the sediment collected on June 14, 2007 exceeded the ERM for copper. The sample 
collected from DAPTEB on the same date contained zinc above the ERM.  Samples from 
the fall 2006 and the spring 2007 samplings of DAPTEB and DAPTWB contained 
Chlordane above the ERM. Chlordane above the ERM was also seen at these sites last 
year.  In addition, throughout the harbor, copper and lead were consistently at 
concentrations that would be considered anthropogenically enriched by SCCWRP’s iron 
normalization analysis. As in the previous year the particle size distribution in the 
sediments changed markedly between the fall 2006 and spring 2007 samplings, with 
several stations showing large increases or decreases percent silt/clay. These changes 
were not correlated with changes in chemistry concentrations or in toxicity. 
 
During the past monitoring year, toxicity was high only at DAPTEB (near outlet of 
Golden Lantern stormdrain) in the fall 2006 sampling.  The sediment at this site showed 
highly toxic results in the fall sampling in 2005.  Figure C-11.23 shows the results of the 
sediment toxicity analyses conducted during the last four years.  At most of the sites the 
toxicity ranged from moderately toxic to non-toxic. At DAPTEB however the toxicity 
ranged from highly toxic to non-toxic with the last two fall samplings showing highly 
toxic results. 
 
The sediment chemistry and toxicity at DAPTDC are representative of relatively 
localized urban runoff impacts to the Harbor.  The monitoring location is near the outlet 
of the parking lot drain from the Ocean Institute and is not in an area of the marina with 
a high concentration of moored vessels, in stark contrast to the other monitoring sites.  
The particle size distribution of the sediment is much coarser than other monitoring sites 
in the Harbor and consequently is less likely to have absorbed urban pollutants. The 
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concentrations of copper and zinc in the sediment are lower than an other monitoring 
location in the harbor. 
 
The State Water Quality Control Board’s current effort to develop sediment quality 
objectives (SQO) for bays and estuaries has shown, using a large dataset from across the 
state, that the relationship between sediment chemistry and toxicity is very noisy at best. 
This is due to the fact that the bioavailability of contaminants in the sediment is highly 
variable and is affected by a number of poorly understood factors, making it extremely 
difficult to draw firm conclusions about the relationship between sediment chemistry 
and toxicity on a site-specific basis. The pending SQOs will provide a rigorous 
assessment framework for combining sediment chemistry, sediment toxicity, and 
benthic infauna data for site and waterbody assessment. 
 
Figure C-11.22 and Table C-11.28 provide a larger regional context for assessing the 
Dana Point sediment toxicity results. Table C-11.25 shows that sediment toxicity values 
for individual sites in Dana Point Harbor, which, except for station DAPTEB in the fall, 
average less than 10% mortality, are less toxic than about 30% of the stations in the Bight 
‘03 study. It is important to note that the data from the Bight Program are not strictly 
comparable to the monitoring data from Dana Point Harbor because they were collected 
on the random Bight Program sampling grid, while the NPDES monitoring program has 
deliberately sited stations in locations (i.e., at the mouths of stormdrains) more likely to 
be contaminated by urban runoff. Despite this, a subjective comparison shows that 
sediment toxicity at Dana Point Harbor is below average for bays and harbors in the 
Southern California Bight (Figure C-11.22, Table C-11.28), as documented in the Bight 
‘03 report on sediment toxicity.  
 
The Bight ‘03 survey documented an increase in the average sediment toxicity in Dana 
Point Harbor relative to the Bight ‘98 survey. Although the sites from the Bight ‘03 
survey were not near the outlets of stormdrains, the two sites in the harbor (4 total sites) 
which showed the greatest toxicity were in areas of limited circulation where finer 
sediments would deposit. While temporal variability in sediment toxicity may result 
from changes in the physical and chemical characteristics of the sediment, the Bight ‘03 
sediment toxicity report illustrates that these relationships are too variable to provide a 
basis for site-by-site explanations of shifts in toxicity levels.  
 
The benthic response index (BRI) (Table C-11.26, Figure C-11.24a) shows that benthic 
infauna communities in Dana Point Harbor ranged from those typical of low 
disturbance habitats during the fall at Stations DAPTLR, DAPTDC and DAPTEB to high 
disturbance at Station DAPTWB in the spring (Table C-11.27). Abundance and diversity 
was greatest at Station DAPTDC in the back of the Harbor and least at Station DAPTWB 
located in the west basin docks. BRI scores at each station tended to be more disturbed 
during the spring at each site. When BRI scores for the previous five years since 2002 
were averaged, all Dana Point Harbor sites fell into the moderately disturbed category, 
except Station DAPTDC which fell into the low disturbance category and DAPTLR 
which spanned the low and moderate disturbance categories (Figure C-11.24b).  
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The Program’s sediment chemistry alone is not predictive of benthic community 
conditions. While DAPTDC had the lowest sediment toxicity, Figure C-11.25 shows that 
there was no overall consistent relationship between BRI scores and sediment toxicity. 
The figure shows only a weak relationship between toxicity and poorer benthic 
community conditions (i.e., higher BRI score). However, this relationship appears to be 
driven by the single data point at the right of the figure, which represents the very low 
survival in the fall sampling at station DAPTEB.  This suggests that effects on the 
benthic infaunal community may not be driven by sediment toxicity, or else driven by 
toxicity only at the extreme, but by other factors such as physical disturbance. It also 
suggests that simple sediment chemistry values do not reliably predict potential toxicity, 
except perhaps at the extremes. These relationships are currently under investigation as 
part of the State Water Resources Control Board’s Sediment Quality Objectives project. 
The findings and guidance from that effort will be applied by the Program as they 
become available. 
 
C-11.3.7 Aliso Creek Bacterial Indicator Monitoring 
 
Trends in fecal coliform concentrations, relative to the relevant REC1 water quality 
standard, are shown in Figures C-11.26 and C-11.27 for the BMP evaluation and trend 
tracking sites in the Aliso Creek watershed, respectively. The purpose of the BMP 
evaluation sites is to determine whether focused efforts in specific sub-drainages result 
in downward trends in fecal coliform concentrations, both in the drain and the receiving 
waters of the Creek. The purpose of the trend tracking sites in the lower portion of the 
watershed is to assess whether the cumulative efforts at bacterial source identification 
and source control in the watershed result in lower concentrations of fecal coliform in 
those areas where human use, and therefore the potential for human health impacts, is 
the highest. 
 
Figures C-11.26 and C-11.27 show the monthly geomeans for the late summer / early 
fall period that is the current focus of the monitoring effort, extending back to the 
beginning of the 13225 Directive Monitoring Program.  Some of the plots show 
encouraging trends in the data.  The plot of the J05 data (Figure C-11.26) shows that 
during the current sampling period the Aliso Hills Channel and the receiving waters of 
Aliso Creek had geomean fecal coliform concentrations below 100 CFU/100 ml.  The 
plots for Aliso Creek at AMWA Road (ARJ01) and at the Coastal Treatment Plant 
(CTPJ01) (Figure C-11.27) appear to show declining trends in fecal coliform 
concentration with the latest geomean concentration at CTPJ01 lower than 100 CFU/100 
ml. 
 
C-11.3.8 Additional toxicity analyses 
 
Past interpretations of toxicity testing results have depended in part on subjective 
comparisons of the observed toxicity to chemistry results. In some cases, more rigorous 
TIE (toxicity identification evaluation) studies can provide more detailed insight into the 
specific chemical compounds contributing to observed toxicity. TIE’s can be 
problematic, however, because their cost and the logistics involved in performing them 
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preclude carrying them out in all instances. For this reason, TIEs were targeted at those 
monitoring sites where substantial toxicity was observed during the past monitoring 
year.  
 
Phase I TIE’s were performed on stormwater runoff samples collected on April 20, 2007  
from drains in the ACRW program.  Supplemental water chemistry analyses were also 
performed. 
 
The TIEs were conducted in order to determine the chemical classes of toxicants 
responsible for the results seen in the sea urchin embryo development tests and the 
mysid survival / growth tests.  For each TIE, a baseline toxicity test was first performed 
on an untreated sample.  The sample was then split into several aliquots and treatments 
were performed on each aliquot to remove or inactivate specific groups of toxicants.  
The list of treatments is outlined below. 
 
Treatment Toxicant 
EDTA Cationic trace metals 
Sodium Thiosulfate (STS) Oxidants e.g. chlorine, ozone 
Solid Phase Organic Extraction 
(C18 Column) 

Non-polar organics 

Piperonyl Butoxide (PBO) OP Pesticides (treatment however can enhance 
toxicity of Pyrethroid pesticides) 

Aeration Volatile or Sublatable cmpds (surfactants) 
Centrifugation Particulates containing toxicants 
    
After each treatment the toxicity test was repeated and the level of toxicity was 
compared to that of the undiluted sample and the control. 
 
The results of the TIEs are summarized below: 
 
Site Tox Test Baseline TUc Suspected Toxicant 
DSB1 Urchin Dev 16 Metals 
 Mysids Sur/Gwth 8/16 Non-polar organic cmpd 
DSB3 Urchin Dev 16 Metals/surfactants 
 Mysids Sur/Gwth 4/4 Unknown 
DSB5 Urchin Dev 8 Metals 
 Mysids Sur/Gwth 2/8 Non-polar organic cmpd 
NI-1 Urchin Dev 16 Metals 
 Mysids Sur/Gwth 8/16 Non-polar organic cmpd 
LB-4 Urchin Dev 16 Non-polar surfactant 
 Mysids Sur/Gwth 4/8 Surfactants 
PDCM01 Urchin Dev 16 Metals 
 Mysids Sur/Gwth 2/2 Metals 
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The results of toxicity testing from all programs element were used to determine if there 
were any spatial patterns in toxicity. Figures C-11.28 and 11.29 show the distribution of 
relative toxicity across the region. In both dry and wet weather, toxicity is concentrated 
along the coast. This supports the conclusion that toxicity is associated with urban 
activities and is caused by pollutants that flow downstream and become concentrated 
near the bottom ends of heavily urbanized watersheds. 
 
C-11.3.9 Additional Comparisons to CTR 
 
Aquatic chemistry samples from several components of the water quality monitoring 
program (urban stream bioassessment, long-term mass loading, ambient coastal 
receiving water monitoring) are evaluated in comparison to thresholds established in the 
CTR. While such CTR thresholds are available for only a portion of the constituents 
measured in the program’s samples, the combination of CTR exceedances from all 
available program components provides an overview of contamination patterns across 
the region. In addition to tabulating the number of exceedances at each station, the 
overall percentage of exceedances at each station (out of all samples collected at each 
station) was used to place stations into one of four categories representing relative 
frequency of exceedances. 
 
Table C-11.29 summarizes exceedances of acute CTR criteria for all water quality 
monitoring stations in the San Diego region. For purposes of this assessment, all 
program components (bioassessment, mass loading, ambient coastal) were combined 
into one dataset, in order to better represent the spatial pattern of exceedances across the 
region. 
 
Exceedances overall are predominantly due to copper, with a much smaller percentage 
due to nickel and zinc. Exceedances of the CTR for cadmium, lead, and silver were 
extremely rare and thus not included in Table C-11.29. Most of the copper exceedances 
were of the saltwater criterion and these generally occurred during storms. Figures C-
11.30 and C-11.31 visually summarize these regional patterns, using the data presented 
in Table C-11.29. 
 
Within these larger patterns, the CTR exceedance data help identify locations where 
targeted special studies to identify upstream sources should be considered.  Exceedances 
of CTR criteria during a single year alone should not be the only factor influencing the 
initiation of source identification studies.  Other factors include: temporal variability (are 
the exceedances seen every year?); sensitivity of the receiving waters (ACRWs should 
receive higher priority); volume of discharge (channels with large watersheds will 
generate greater volumes of stormwater runoff and cause greater spatial impact in the 
receiving waters); and magnitude of the concentration (the sources of concentrations 
slightly exceeding the saltwater criterion for copper would be difficult to track).   
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C-11.3.10 Special Studies 
 
Special studies are called for in the NPDES permit under a variety of situations in which 
data from the core monitoring program questions that can only be answered by focused 
site-specific studies. One such study was conducted in the San Diego Region during the 
past monitoring year. 
 
Monitoring of Wood Canyon Creek 
 
The Program’s bioassessment monitoring in Wood Canyon Creek (WC-WCT) in Aliso / 
Wood Canyon Wilderness Park has consistently shown IBI scores in the poor to very 
poor range despite having physical habitat scores slightly lower than the reference sites.  
The past aqueous chemistry did not shed any light on the potential causes of the low IBI 
scores.  To test the hypothesis that intermittent discharges of toxicants may be affecting 
the BMI, weekly composite sampling was conducted prior to the fall 2006 bioassessment 
survey.   A 24-hr composite sample was collected each week for four weeks prior to the 
bioassessment.  Samples were analyzed for nutrients, total and dissolved metals, and 
organophosphate pesticides.  Toxicity testing on each of the samples was also performed 
using Hyallela azteca, Selenastrum, and Ceriodaphnia. 
 
The water chemistry data showed no unusually high concentrations of metals.  Diazinon 
was detected in 3 of the 4 samples with a concentration of 382 ng/L detected in the 
composite sample spanning September 11-12, 2006.  The nitrate and orthophosphate 
concentrations were higher than are typically found in a channel (e.g. East Costa Mesa 
Stormdrain) draining a predominately residential watershed.  The toxicity testing results 
showed only a slight impact in the Ceriodaphnia reproduction tests from the samples 
collected during the first two weeks.  The Selenastrum growth tests showed responses 
nearly double of what were observed in the control samples.  This is not surprising 
given the relatively high concentration of nitrogen and phosphorus in the samples. 
 
The fall 2006 bioassessment at this site again produced a low IBI score.  The chemistry 
was similar to the composite samples from the previous weeks with the exception that 
no Diazinon was detected.  The toxicity results showed no toxicity with an increase in 
the growth rate (relative to the control) in the Selenastrum test. 
 
The results of this special study do not provide any insight into the cause of the low IBI 
scores other than that they are not the result of a chronic discharge of toxicants. 
   
C-11.4 Summary 
 
The fifth year of monitoring under the Third Term Permit has expanded the information 
available for regional and watershed assessment of receiving water conditions and 
potential impacts on these from urban runoff. The expanded scope of the monitoring 
program encompasses not only inland creeks and streams but coastal receiving waters 
as well.  
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The monitoring data reviewed above expand our understanding of year-to-year 
variability in conditions, as well as highlighting those patterns that tend to persist over 
time. These results have enabled the Program to identify specific locations of potential 
concern and to document how these respond to changes in yearly rainfall and to 
management actions. An expanded emphasis on displaying data in a regional context 
has supported the identification of locations of concern by showing how indicators such 
as toxicity change across the region and between dry and wet weather conditions. 
 
The Urban Stream Bioassessment results confirmed the broad patterns identified in last 
year’s analysis. These included: 
 
 Increased biological impact in the lower portions of watersheds 
 Low levels of pollutant concentrations and toxicity 
 The absence of a relationship between biological patterns and either aquatic 

chemistry or aquatic toxicity 
 A relationship between biological patterns and some physical habitat parameters. 

 
A more in-depth analysis of the relationship between IBI and physical habitat 
components solidified last year’s preliminary conclusion that changes in physical habitat 
condition are correlated with, and possibly responsible for, impacts on the instream 
biological community. As a result of the findings listed above, the Program is 
considering focusing bioassessment monitoring on the spring season and 
reprogramming effort now allocated to the fall sampling to further studies of the 
relationships between physical habitat and IBI scores. A similar option was offered by 
the Regional Board in monitoring program section of the tentative order for the 4th Term 
Permit.  While there are consistent differences (during average rainfall seasons) between 
fall and spring biological communities, both tell the same story about spatial pattern and 
the relationship to potential explanatory variables. Other programs, such as SWAMP, 
the San Gabriel River Regional Watershed Monitoring Program, and the Los Angeles 
County Stormwater Program, focus on the spring index period. Additional studies of 
the effects of physical habitat modification would include further analyses of available 
data, comparison of results with those obtained by other bioassessment monitoring 
programs, and potentially field experiments to assess whether remediation of specific 
habitat features would improve biological condition. 
 
The Mass Emissions program continued to add to the database from which a long-term 
record of stormwater loads will be generated. Experience in the Santa Ana Region has 
demonstrated that a long time period is necessary in order to separate trends from 
background variability.  
 
Exceedances of the CTR acute toxicity criteria for metals were relatively frequent, with 
approximately two thirds of samples containing a dissolved metal concentration 
exceeding a CTR criterion, mostly copper. Exceedances for copper were distributed 
across all of the stations, while the nickel criterion was exceeded at only one station 
(Prima Dechecha) in half of its samples.  The percentage of exceedances was similar to 
last year (~60%) and was much greater than the 2004–05 monitoring year (~7%). These 
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differences from the 2004-05 year are most likely due to the lower rainfall totals this year 
and last compared to 2004–05. Exceptionally wet years, such as 2004–05, tend to wash off 
the land surface, preventing the buildup of larger amounts of contaminants, and 
reducing the concentration of such contaminants in runoff. Thus, it is not surprising that 
the number of CTR exceedances increased in 2006–07 when rainfall was at a near record 
low.  
 
Substantial toxicity (chronic toxicity units TUc > 16) was observed in the sea urchin 
fertilization and/or development tests at all mass emissions sites during a storm April 
20-21, 2007.  By contrast toxicity observed in the mysid survival/growth tests was much 
lower during this storm. High concentrations of dissolved copper and zinc were found 
in all of the samples from that event except those from San Juan Creek and Trabuco 
Creeks.  The effects on the urchins in the samples from San Juan and Trabuco Creeks on 
this day were most likely caused by an unmeasured toxicant.   
 
The first flush samples collected from Prima and Segunda Deshecha Channels on 
November 26, 2006 showed low survival rates in the mysid chronic survival test.   The 
Malathion concentration in the sample from Prima Deshecha was a level near literature 
values for the 96-hr  LC50 for mysids.  Diazinon and Malathion were found in the sample 
from Segunda Deshecha but at levels well below the respective LC50s for mysids.  The 
toxicity at this channel must have been caused by an unmeasured toxicant. 
 
Prima Deshecha Channel has consistently shown high levels of toxicity and metals in its 
stormwater runoff.  This year a Toxicity Identification Evaluation (TIE) was performed 
on a 24-hr composite sample collected from the channel during a storm in April 2007.  
The baseline toxicity in the sea urchin embryo development test was substantial 
(TUc=16) and the moderate (TUc=2) in the mysid survival/growth tests.   The TIE 
treatments showed that the toxicity to both organisms was due primarily to metals.  
 
The analysis of the Coastal Stormdrain Outfall monitoring data was improved in the 
2005-06 monitoring year by the ability to clearly separate dates when drains were 
flowing to the ocean. This permitted a more reliable identification of drains that were 
impacting their nearby receiving waters.  
 
Analysis of monitoring data was used to prioritize sites of particular interest.  Sites were 
selected which had a high proportion of samples that exceeded the AB-411 ocean water 
sports contact standards and had statistically significant correlations between the 
concentrations of bacterial indicators in the stormdrain and in the surfzone.  Additional 
subjective weight was given to those drains that ranked highly on these criteria at times 
when the drain was flowing to the ocean, on the assumption that this condition best 
represents the times when the drain is impacting the surfzone.  Finally, each drain’s 
discharge rate was considered in assessing its potential to affect the surfzone. The drains 
selected using this year’s data are: 
 
 SCM1 (Salt Creek mouth) 
 POCHE (Prima Deshecha Channel mouth) 
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 PICO (Segunda Deshecha Channel mouth) 
 SJC1 (San Juan Creek mouth) 
 ACM1 (Aliso Creek mouth) 

 
This set of sites is the same as the set identified last year with the exception that the Pearl 
Street Drain (PEARL) in Laguna Beach has dropped off the list and the Segunda 
Deshecha Channel (PICO) moved onto the list.  The Pearl Street Drain (PEARL) in 
Laguna Beach dropped from its prior high priority ranking due to a reduction in 
percentages of AB411 exceedances in its receiving waters and reduction in the 
significance of the relationship between the concentration of indicators in the stormdrain 
relative to the receiving waters.  The receiving waters of the Segunda Deshecha channel 
(PICO) in San Clemente showed an increase in percentage of AB411 single sample 
standard exceedances and a strengthening of the relationship between the concentration 
of indicators in the stormdrain relative to those in its the receiving waters.   
 
The five years of monitoring data from the Ambient Coastal Receiving Waters Program 
demonstrate a large degree of variability in conditions at the ambient coastal sites: 
 
 The level of toxicity was generally higher in stormwater runoff relative to dry 

weather runoff with the greatest level of toxicity typically observed in samples 
collected at the onset of stormwater runoff (first flush).   

 The toxic responses in the tests on stormwater samples with sea urchins were 
usually explained by the levels of metals in the samples.  The stormwater discharges 
from the drains almost always had concentrations of copper greater than CTR acute 
criterion for toxicity in saltwater. 

 The toxic responses in the tests with mysids were often unexplained by the water 
chemistry. During the last two years, the Malathion concentrations in four 
stormwater samples were above the literature values for LC50 in the mysid survival 
test.  This year the additional chemical and TIE analyses conducted on stormwater 
samples may have provided insight into the sources of toxic effects observed in the 
mysid tests. Samples collected during the storm on April 20, 2007 showed detectable 
amounts of Bifenthrin.  Some samples showed high levels of high molecular weight 
PAHs. Surfactants were also identified as a source of toxicity 

 
The Dana Point Harbor monitoring used a triad approach (benthic infauna, sediment 
toxicity, sediment chemistry) to identify patterns and to attempt to link causes (i.e., 
sediment chemistry) to effects. While the BRI scores showed consistent patterns in the 
benthic infaunal community, these were only weakly related to sediment toxicity and 
not at all related to sediment chemistry. The monitoring points (DAPTEB and DAPTWB) 
near the outlets of the two largest stormdrain outlets in the harbor consistently show 
copper concentrations greater than NOAA Effects Range Median (ERM) values.  
Concentrations of Chlordane were also found above the ERM at these locations during 
the last two years.  The sediment toxicity testing results at these sites two sites were 
inconsistent with observed sediment chemistry the only DAPTEB (near the outlet of the 
Golden Lantern Stormdrain in the East Basin) being ranked as highly toxic.  The toxicity 
at this site was high in the first five semiannual samplings conducted since the fall of 
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2003.  During the last two years the fall samplings have produced highly toxic results 
while the spring samplings results were in the non-toxic range.  The only significant 
difference in chemistry between the two sites was seen in the results of the spring 2007 
sampling where the sulfide concentration in the sediment at DAPTEB was five times as 
great as at DAPTWB.  A sediment TIE will be conducted on the sample collect from 
DAPTEB in the spring of 2008. 
 
The Dry Weather Reconnaissance monitoring effort continued to identify specific 
locations that meet the criteria for targeted source identification efforts. A number of 
instances (described in more detail in Chapter 10) were forwarded to the responsible for 
investigation and resolution. 
 
 
C-11.5 Quality Assurance / Quality Control Evaluation 
 
The quality of data produced by each of the three contractor laboratories and the Public 
Health Laboratory was evaluated by submitting quality assurance (QA) samples to the 
labs with each batch of environmental samples. Many of the (QA) samples were 
synthetic, comprised of aliquots of prepared standard solutions in Nanopure water 
matrices.  The level of total dissolved solids (TDS) in each of the synthetic samples was 
adjusted with Ultrex grade sodium chloride to simulate comparable levels of TDS in 
environmental samples.  These samples were used to assess the accuracy of each 
laboratory.  Splits of the environmental samples were also submitted to evaluate the 
precision of the laboratories.   
 
The contractor laboratories also conduct internal quality control programs utilizing 
certified reference materials (CRMs), spiked and replicate samples.  
 
The quality of analyses performed by Dry-weather Reconnaissance monitoring staff was 
maintained by routinely requiring these staff to analyze synthetically prepared 
standards.   
  
The results of the quality assurance program are summarized in tabular and graphic 
form in Attachment C-11-V.  Control charts were created to show the performance of 
the laboratories over the course of the monitoring year.  The upper (UCL) and lower 
(UCL) control limits are shown on each of the control charts. 
 
The results of the QA program show that: 
 
• The accuracy of analyses for pathogen indicator bacteria met the acceptance criteria 

provided by the QA sample vendors.   
• The analyses for nutrients and trace metals in freshwater were generally good. 
• The data from 2005-06 showed a low recovery bias in the analyses of synthetically 

prepared samples containing silver and selenium. The data from this year show that 
this issue has been resolved. 

0038807



SECTION C-11.0, WATER QUALITY MONITORING SUMMARY AND ANALYSES 
 

2006-07 Unified Annual Progress Report       November 15, 2007                                         
Program Effectiveness Assessment   

C-11-42 

• Many of the recoveries in the analyses of Oil and Grease by the Partition Gravimetric 
Method were below the lower control limit established by the QA sample vendor.  
The Program will work with the lab to resolve this issue. 

• The recoveries in the analyses of organophosphate pesticides showed a declining 
trend throughout the year with several samples at the end of year producing 
recoveries of Diazinon and Chlorpyrifos below the Program’s lower control limits 
for those analyses.  The Program will work with the contract laboratory to improve 
the quality of these analyses.    

• The accuracy of field chemical analyses in the Dry-weather reconnaissance programs 
was generally acceptable with the exception of the analyses for nitrate + nitrite.   
Four of the ten check samples produced recoveries outside the control limits set for 
the program.  This year, a new policy was instituted to verify high concentrations of 
nitrate and ammonia found in the program.  Samples producing high concentrations 
in the field were submitted to the contract laboratory to validate the analyses. 
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Table C-11.1 Applicable Water Quality Guidance for the Protection of Aquatic Life 
Water Quality California Toxics Rule (CTR) CTR Ocean Plan Region 8/9 Basin Plans 
Measurement Freshwater dissolved metals Saltwater Toxic Mat. Limits   
   Dissolved Total    
  H=ln(water hardness in mg/L as CaCO3) metals metals   
          
Lead ug/L 4 day =[1.462-0.146H][exp(1.273H-4.705)] 4day = 8.1 Daily max = 8   
H=ln Hardness 1 hour =[1.462-0.146H][exp(1.273H-1.460)] 1hr = 210 Inst. max = 20   
           
Cadmium ug/L 4 day = [1.107-0.042H][exp(0.7852H-2.715)] 4day = 9.3 Daily max = 4   
  1 hour = [1.137-0.042H][exp(1.128H-3.6867)] 1hr =42 Inst. max = 10   
          
Hexavalent  4day = 50 Daily max = 8   
Chromium ug/L  1hr = 1100  Inst. max = 20   
          
Nickel ug/L 4 day = 0.997[exp(0.846H+0.0584)] 4day = 8.2 Daily max = 60   
  1 hour = 0.998[exp(0.846H + 2.255)] 1hr = 74 Inst. max = 150   
          
Copper ug/L 4 day = 0.96[exp(0.8545H-1.702)] 4day = 3.1 Daily max = 12   
  1 hour = 0.96[exp(0.9422H-1.70)] 1hr = 4.8 Inst. max = 30   
          
Silver ug/L  1hr = 1.9 Daily max = 2.8   
  1 hour = 0.85[exp(1.72H-6.52)]  Inst. max = 7   
          
Zinc ug/L 4 day = 0.986[exp(0.8473H+0.884)] 4 day = 81 Daily max = 80   
  1 hour = 0.978[exp(0.8473H+0.884)] 1 hr = 90 Inst. max = 200   
          
Turbidity    Natural       Max. increase 
       
     0-50 NTU     20% over natural 
     50-100 NTU               10 NTU 
     >100 NTU     10% over natural 
        6.5 - 8.5 freshwater 
pH    7.0 - 9.0 saltwater (SDR) 
     7.0 - 8.5 saltwater (SAR) 
          
Dissolved Oxygen    >5.0 mg/L MAR & WARM 
     >6.0 mg/L COLD 
         
Unionized Ammonia*    SDR = 0.025 in receiving waters 
     SAR (See below) 
     
                        [NH4-N]+[NH3-N]   2729.92 
* [Unionized Ammonia] =                                     -------------------------- where  pka = 0.09018 +  ---------------------------------- 
        1+10(pKa-pH)       T 
T= degrees Kelvin = C+273.16     
     
 SAR Unionized Ammonia (UIA) Criteria for waterbodies designated as WARM   
Acute Objective = 0.822[0.87/FT/FPH/2] where Chronic Objective = 0.822[0.87/FT/FHP/RATIO] where 
FT= 100.03(20-T) 0<T<25oC FT= 100.03(20-T) 0<T<20oC 
FT=0.7079             25<T<30oC FT=1 20<T<30oC 
FHP=[1+10(7.4-pH)]/1.25 6.5<pH<9 FHP=[1+10(7.4-pH)]/1.25 6.5<pH<8 
FHP=1 8<pH<9 FHP=1 8<pH<9 
 24[10(7.7-pH)]  
 RATIO = 

1+10(7.4-pH) 
6.5<pH<7.7 

RATIO=13.5 7.7<pH<9 
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Table C-11.2 Applicable Sediment Quality Guidelines for 
the Protection of Marine Aquatic Life 

NOAA's Screening Concentrations  
     

Metals (ppm) ER-L ER-M 
     
Cadmium 1.2  9.6  
Chromium 81  370  
Copper 34  270  
Lead 46.7  218  
Nickel 20.9  51.6  
Silver 1.0  3.7  
Zinc 150  410  
     

Organics (ppb)    
     
Acenaphthene 16  500  
Acenaphthylene 44  640  
Anthracene 85.3  1100  
Fluorene 19  540  
2-Methyl naphthalene 70  670  
Naphthalene 160  2100  
Phenanthrene 240  1500  
Low molecular weight PAH 552  3160  
Benzo(a)anthracene 261  1600  
Benzo(a)pyrene 430  1600  
Chrysene 384  2800  
Dibenzo(a,h)anthracene 63.4  260  
Fluoranthene 600  5100  
Pyrene 665  2600  
High molecular weight PAH 1700  9600  
Total PAH 4022  44792  
Chlordane 0.05  6  
p,p' –DDD 2  20  
p,p' –DDE 2.2  27  
p,p' –DDT 1  7  
Total DDT 1.58  46.1  
Dieldrin 0.02  8.0  
Total PCBs 22.7  180  

ER-L - Effects Range Low 
 
The ERL represents the concentration 
corresponding to the 10th percentile in 
toxicity testing.  No effects are likely below 
the ER-L.   
 
ER-M - Effects Range Median 
 
The ERM represents the concentration 
corresponding to the 50th percentile or 
median value.  Effects are likely above the 
ER-M. 

 
SCCWRP Iron Normalization Regression Coefficients 

Iron (% dry) Sample Size r2 Slope Intercept 
 + 99% 

Prediction 
Versus     (m) (b) Interval 

Cadmium (mg/dry g) 83  0.734  0.0978 0.0055 0.1274 
Chromium (mg/dry g) 88  0.882  16.50 -0.021 11.56 
Copper (mg/dry g) 96  0.833  7.40 -2.01 6.50 
Lead (mg/dry g) 103  0.738  4.350 0.0836 5.199 
Nickel (mg/dry g) 110  0.533  9.850 -0.407 19.596 
Silver (mg/dry g) 99  0.581  0.0795 -0.0183 0.1426 
Zinc (mg/dry g) 88  0.967  31.50 -1.95 15.45 

0038810



Table C-11.3. IBI Metrics Used to Characterize Communities 
 

Metric Description Response to 
Impairment 

Richness Measures 
Taxa Richness Total number of individual taxa Decrease 
EPT Taxa Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) 

and Trichoptera (caddisfly) insect orders 
Decrease 

Ephemeroptera Taxa Number of taxa in the insect order Ephemeroptera (mayflies) Decrease 
Plecoptera Taxa Number of taxa in the insect order Plecoptera (stoneflies) Decrease 
Trichoptera Taxa Number of taxa in the insect order Trichoptera (caddisflies) Decrease 
Composition Measures 
EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae Decrease 
Sensitive EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae with 

tolerance values between 0 and 3 
Decrease 

Shannon Diversity  General measure of sample diversity that incorporates richness and 
evenness (Shannon and Weaver 1963) 

Decrease 

Tolerance/Intolerance Measures 
Tolerance Value Value between 0 and 10 weighted for abundance of individuals 

designated as pollution tolerant (higher values) or intolerant (lower 
values) 

Increase 

Percent Intolerant 
Organisms 

Percent of organisms in sample that are highly intolerant to impairment 
as indicated by a tolerance value of 0, 1 or 2 

Decrease 

Percent Tolerant 
Organisms 

Percent of organisms in sample that are highly tolerant to impairment 
as indicated by a tolerance value of 8, 9 or 10 

Increase 

Percent Dominant Taxa Percent composition of the single most abundant taxon Increase 
Percent Hydropsychidae Percent of organisms in the caddisfly family Hydropsychidae Increase 
Percent Baetidae Percent of organisms in the mayfly family Baetidae Increase 
Functional Feeding Groups (FFG) 
Percent Collector Percent of macrobenthos that collect or gather fine particulate matter Increase 
Percent Filterers Percent of macrobenthos that filter fine particulate matter Increase 
Percent Grazers Percent of macrobenthos that graze upon periphyton Variable 
Percent Predators Percent of macrobenthos that feed on other organisms Variable 
Percent Shredders Percent of macrobenthos that shreds coarse particulate matter Decrease 
Abundance 
Estimated Abundance Estimated number of BMIs in sample calculated by extrapolating from 

the proportion of organisms counted in the subsample 
Variable 
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Table C-11.4. IBI Scoring Ranges for the Seven Metrics Included in the IBI Values 
 

 
 

Coleoptera Predator % Non-Insect
Taxa Taxa Taxa

All Sites 6 8 All Sites 6 8 6 8 All Sites All Sites

10 >5 >17 >18 >12 0-59 0-39 25-100 42-100 0-8 0-4

9 16-17 17-18 12 60-63 40-46 23-24 37-41 9-12 5-8

8 5 15 16 11 64-67 47-52 21-22 32-36 13-17 9-12

7 4 13-14 14-15 10 68-71 53-58 19-20 27-31 18-21 13-16

6 11-12 13 9 72-75 59-64 16-18 23-26 22-25 17-19

5 3 9-10 11-12 8 76-80 65-70 13-15 19-22 26-29 20-22

4 2 7-8 10 7 81-84 71-76 10-12 14-18 30-34 23-25

3 5-6 8-9 6 85-88 77-82 7-9 10-13 35-38 26-29

2 1 4 7 5 89-92 83-88 4-6 6-9 39-42 30-33

1 2-3 5-6 4 93-96 89-94 1-3 2-5 43-46 34-37

0 0 0-1 0-4 0-3 97-100 95-100 0 0-1 47-100 38-100

Very Poor Poor Fair Good Very Good
0-19 20-39 40-59 60-79 80-100

Metric Scoring Ranges for the Southern California IBI

Cumulative IBI Scores

Metric 
Score

EPT
Taxa

% Collector
Individuals

% Intolerant
Individuals

% Tolerant 
Taxa
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Table C-11.5. Decision framework for Interpreting Triad Results 
 

Chemistry 
 

Toxicity Benthic Alteration Example Conclusions Possible Actions or Decisions 

1. Exceedance of 
water quality 
objectives 

 

Evidence of 
toxicity  

Indications of 
alteration 

Strong evidence of pollution-
induced degradation 

 
 

Use TIE to identify contaminants of concern, based on TIE metric 
Initiate upstream source identification as a high priority 

2. No persistent 
exceedances of 
water quality 
objectives 

 

No evidence 
of toxicity 

No indications of 
alteration 

No evidence of current 
pollution-induced degradation 

Potentially harmful pollutants 
not yet concentrated enough 
to cause visible impact 

 

No immediate action necessary 
Conduct periodic broad scans for new and/or potentially harmful pollutants 

3. Exceedance of 
water quality 
objectives 

No evidence 
of toxicity 

No indications of 
alteration 

Contaminants are not 
bioavailable 

Test organisms not sensitive to 
problem pollutants 

 

TIE would not provide useful information with no evidence of toxicity 
Continue monitoring for toxic and benthic impacts 
Initiate upstream source identification as a low priority 
Consider whether different or additional test organisms should be 

evaluated 
 

4. No persistent 
exceedances of 
water quality 
objectives 

Evidence of 
toxicity  

No indications of 
alteration 

Unmeasured contaminant(s) or 
conditions have the potential 
to cause degradation 

Pollutant causing toxicity at 
very low levels 

 

Recheck chemical analyses; verify toxicity test results 
Consider additional advanced chemical analyses 
Use TIE to identify contaminants of concern, based on TIE metric 
Initiate upstream source identification as a medium priority 
 

5. No persistent 
exceedances of 
water quality 
objectives 

 

No evidence 
of toxicity 

Indications of 
alteration 

Alteration may not be due to 
toxic contamination 

Test organisms not sensitive to 
problem pollutants 

No action necessary due to toxic chemicals 
Initiate upstream source identification (for physical sources) as a high 

priority 
Consider whether different or additional test organisms should be 

evaluated 
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Chemistry 
 

Toxicity Benthic Alteration Example Conclusions Possible Actions or Decisions 

6. Exceedance of 
water quality 
objectives 

Evidence of 
toxicity  

No indications of 
alteration 

Toxic contaminants are 
bioavailable, but in situ 
effects are not demonstrable 

Benthic analysis not sensitive 
enough to detect impact 

Potentially harmful pollutants 
not yet concentrated enough 
to change community 

Determine if chemical and toxicity tests indicate persistent degradation 
Recheck benthic analyses; consider additional data analyses 
If recheck indicates benthic alteration, perform TIE to identify 

contaminants of concern, based on TIE metric 
Initiate upstream source identification as a high priority 
If recheck shows no effect, use TIE to identify contaminants of concern, 

based on TIE metric 
Initiate upstream source identification as a medium priority 
 

7. No persistent 
exceedances of 
water quality 
objectives 

 

Evidence of 
toxicity  

Indications of 
alteration 

Unmeasured toxic 
contaminants are causing 
degradation 

Pollutant causing toxicity at 
very low levels 

Benthic impact due to habitat 
disturbance, not toxicity 

 

Recheck chemical analyses and consider additional advanced analyses 
Use TIE to identify contaminants of concern, based on TIE metric 
Initiate upstream source identification as a high priority 
Consider potential role of physical habitat disturbance 

8. Exceedance of 
water quality 
objectives 

No evidence 
of toxicity 

Indications of 
alteration 

Test organisms not sensitive to 
problem pollutants 

Benthic impact due to habitat 
disturbance, not toxicity 

 

TIE would not provide useful information with no evidence of toxicity 
Initiate upstream source identification as a high priority 
Consider whether different or additional test organisms should be 

evaluated 
Consider potential role of physical habitat disturbance 
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Table C-11.6. Stream Bioassessment Monitoring Sites in 2006-07 
 

Hydrologic Unit Station 
Designation Location Station 

Coordinates Elevation 

San Mateo CC-CR Christianitos Creek at Christianitos Road 33o 27.996'  
117o 34.085'   240 

SD-AP Segunda Descheca upstream of Avenida 
Presidio 

33o 26.618'  
117o 36.918'   110 

San Clemente 
PD-CGV Prima Deschecha upstream of Calle 

Grande Vista 
33o 26.716’ 
117o 39.966’  

TC-AP Trabuco Creek at the end of Avery 
Parkway 

33o 32.385'  
117o 39.783'   230 

TC-DO Trabuco Creek at Del Obispo Rd. 33o 29.865'  
117o 39.966'   80 

SJC-74 San Juan Creek at Highway 74 33o 31.156'  
117o 37.514'   160 

San Juan Creek 

SJC-CC San Juan Creek between Camino 
Capistrano and I-5 

33o 29.519'  
117o 39.774'   70 

Dana Point SC-MB Salt Creek at Monarch Beach Golf Links 33o 28.991'  
117o 43.204'   60 

AC-CCR Aliso Creek at Country Club Rd 33o 30.749'  
117o 44.959'   15 

ACJ01 Aliso Creek in Aliso/Woods Canyon Park 33o 32.610'  
117o 43.950'   75 

AC-PPD Aliso Creek at Pacific Park Dr. 33o 34.369'  
117o 42.984'   195 

Aliso Creek 

EC-MD English Creek at Madero Dr. 33o 37.650'  
117o 40.823'   430 

 WC-WCT Wood Creek in Wood Canyon Park, 
upstream of mile marker 2.0 

33o 34.151'  
117o 44.899'   145 

Laguna LC-133 Laguna Canyon Creek along Highway 
133 

33o 34.421'  
117o 45.786'   175 

       

REF-CS San Juan Creek at Cold Spring  33o 34.967'  
117o 31.409'   605 

REF-BC Bell Creek in the Starr Ranch Audubon 
Sanctuary 

33o 38.168'  
117o 33.349'   1015 Reference Sites 

REF-TCAS Arroyo Trabuco upstream of Alder 
Spring 

33o 40.451'  
117o 32.058’ 1510 

  
REF-SVC1 

Silverado Canyon downstream of Belha 
Way 

33o 44.751’  
117o 36.092’ 

 
1590 

 
1 Site not sampled in 2006-07 monitoring year 
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Table C-11.7
Toxicity at Bioassessment Sites in the San Diego Region
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% % % % cells cells % % % % % % % % % Young Young % %

AC-CCR 9/27/06 13:10 DT 100 90 100 >100 0 1,589,750 1,264,000 100 >100 1 100 100 >100 0 100 100 100 >100 1 17.7 15.8 100 >100 1
AC-CCR 5/31/07 9:40 DT 70 95 100 >100 0.84 1,999,500 1,401,750 100 >100 1 100 100 >100 0 90 100 100 >100 1 18.2 21.9 100 >100 1
ACJ01 9/27/06 9:15 DT 85 90 100 >100 0.44 1,735,250 1,264,000 100 >100 1 100 100 >100 0 100 100 100 >100 1 12.2 17.1 50 >100 2
ACJ01 5/31/07 12:00 DT 95 95 100 >100 0 1,926,500 1,401,750 100 >100 1 90 100 >100 0.588 40 80 100 >100 1 6.2 14.4 50 89 2
AC-PPD 9/27/06 8:25 DT 100 85 100 >100 0 2,145,500 1,264,000 100 >100 1 100 100 >100 0 100 100 100 >100 1 15.1 15.4 100 >100 1
AC-PPD 5/30/07 10:45 DT 90 100 100 >100 0.59 1,892,000 1,641,500 100 >100 1 100 100 >100 0 90 90 100 >100 1 18.5 16 100 >100 1
EC-MD 9/26/06 11:30 DT 100 100 100 >100 0 2,339,500 1,644,750 100 >100 1 100 90 >100 0 100 90 100 >100 1 25.3 23.6 100 >100 1
EC-MD 5/30/07 11:30 DT 80 100 50 >100 0.77 2,274,250 1,641,500 100 >100 1 100 100 >100 0 100 100 100 >100 1 18.5 15.4 100 >100 1
J02P08 8/29/06 11:45 DT 80 80 100 >100 0 2,774,000 1,468,250 100 >100 1 100 100 >100 0 80 100 100 >100 1 18 22.4 100 >100 1
LC-133 9/27/06 7:35 DT 95 95 100 >100 0 1,668,000 12,464,000 100 >100 1 100 100 >100 0 100 100 100 >100 1 21.2 16.5 100 >100 1
LC-133 5/30/07 13:30 DT 95 100 100 >100 0.41 2,228,000 1,641,500 100 >100 1 100 100 >100 0 100 100 100 >100 1 19 16 100 >100 1
REF-BC 9/26/06 0:00 DRY
REF-BC 6/6/07 11:00 DT 90 90 100 >100 0 875,000 1,247,250 < 50 >100 > 2 100 100 >100 0 100 100 100 >100 1 10.3 15 50 >100 2
REF-CS 9/26/06 10:15 DT 100 100 100 >100 0 1,803,250 1,644,750 100 >100 1 100 100 >100 0 100 100 100 >100 1 25.2 21.8 100 >100 1
REF-CS 6/6/07 8:15 DT 100 90 100 >100 0 1,030,250 1,247,250 100 >100 2 100 100 >100 0 100 100 100 >100 1 18.7 16.6 100 >100 1
REF-TCAS 9/26/06 13:35 DT 100 100 100 >100 0 2,242,500 1,644,750 100 >100 1 100 100 >100 0 90 100 100 >100 1 25 25.9 100 >100 1
REF-TCAS 6/1/07 12:15 DT 100 100 100 >100 0 1,813,750 1,930,000 50 >100 2 100 100 >100 0 100 100 100 >100 1 27.5 25.5 100 >100 1
SC-MB 9/27/06 12:00 DT 75 90 100 >100 0.72 1,636,250 1,264,000 100 >100 1 100 100 >100 0 100 100 100 >100 1 18.8 18.6 100 >100 1
SC-MB 5/31/07 8:45 DT 85 95 100 >100 0.60 2,075,000 1,402,500 100 >100 1 100 100 >100 0 90 100 100 >100 1 18.7 20.9 100 >100 1
SD-AP 9/28/06 8:20 DT 100 95 100 >100 0 1,891,500 1,264,000 100 >100 1 100 100 >100 0 30 100 50 86 2 0.6 16.3 50 76 2
SD-AP 6/7/07 10:45 DT 100 100 100 >100 0 2,508,250 1,357,000 100 100 1 100 100 >100 0 40 100 50 92 2 0.9 20 < 50 66 > 2
SJC-74 9/26/06 9:15 DT 100 100 100 >100 0 1,931,500 1,644,750 100 >100 1 100 100 >100 0 90 100 100 >100 1 19.2 18.4 100 >100 1
SJC-74 5/30/07 9:50 DT 100 100 100 >100 0 2,112,000 1,641,500 100 >100 1 100 100 >100 0 100 100 100 >100 1 17.1 15.4 100 >100 1
SJC-CC 9/26/06 0:00 DRY
SJC-CC 5/30/07 8:45 DT 95 100 100 >100 0.41 2,133,250 1,641,500 100 >100 1 100 100 >100 0 90 100 100 >100 1 9.5 22.9 50 93 2
TC-AP 9/28/06 9:20 DT 100 95 100 >100 0 1,871,000 1,264,000 100 >100 1 100 100 >100 0 100 100 100 >100 1 20.7 17.6 100 >100 1
TC-AP 6/7/07 12:00 DT 100 100 100 >100 0 435,000 1,360,000 50 85 2 100 100 >100 0 100 100 100 >100 1 21.5 20 100 >100 1
TC-DO 9/26/06 8:05 DT 100 100 100 >100 0 1,644,250 1,644,750 100 >100 1 100 100 >100 0 80 100 100 >100 1 21.9 25.3 100 >100 1
TC-DO 5/30/07 9:15 DT 100 100 100 >100 0 1,521,250 1,641,500 50 >100 2 100 100 >100 0 80 100 100 >100 1 14.1 16.8 100 >100 1
WC-WCT 9/27/06 10:10 DT 100 90 100 >100 0 1,996,250 1,264,000 100 >100 1 100 100 >100 0 100 100 100 >100 1 19.8 15.4 100 >100 1
WC-WCT 5/31/07 13:30 DT 100 95 100 >100 0 2,631,000 1,401,750 100 >100 1 100 100 >100 0 100 100 100 >100 1 20.9 16.6 100 >100 1

ReproductionChronic SurvivalHyallela Azteca Acute Survival Chronic Selenastrum Algae Growth

Ceriodaphnia Survival and Reproduction

Site Date Type

Acute Survival
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Table C-11.7
Toxicity at Bioassessment Sites in the San Diego Region

AC-CCR 9/27/06 13:10 DT
AC-CCR 5/31/07 9:40 DT
ACJ01 9/27/06 9:15 DT
ACJ01 5/31/07 12:00 DT
AC-PPD 9/27/06 8:25 DT
AC-PPD 5/30/07 10:45 DT
EC-MD 9/26/06 11:30 DT
EC-MD 5/30/07 11:30 DT
J02P08 8/29/06 11:45 DT
LC-133 9/27/06 7:35 DT
LC-133 5/30/07 13:30 DT
REF-BC 9/26/06 0:00 DRY
REF-BC 6/6/07 11:00 DT
REF-CS 9/26/06 10:15 DT
REF-CS 6/6/07 8:15 DT
REF-TCAS 9/26/06 13:35 DT
REF-TCAS 6/1/07 12:15 DT
SC-MB 9/27/06 12:00 DT
SC-MB 5/31/07 8:45 DT
SD-AP 9/28/06 8:20 DT
SD-AP 6/7/07 10:45 DT
SJC-74 9/26/06 9:15 DT
SJC-74 5/30/07 9:50 DT
SJC-CC 9/26/06 0:00 DRY
SJC-CC 5/30/07 8:45 DT
TC-AP 9/28/06 9:20 DT
TC-AP 6/7/07 12:00 DT
TC-DO 9/26/06 8:05 DT
TC-DO 5/30/07 9:15 DT
WC-WCT 9/27/06 10:10 DT
WC-WCT 5/31/07 13:30 DT

Site Date Type
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100 100 >100 0 100 90 100 >100 1 0.55 0.37 100 >100 1
100 100 >100 0 98 97 100 >100 1 0.41 0.39 100 >100 1
100 100 >100 0 75 90 100 43 1 0.28 0.37 100 40 1
98 100 >100 0.131 98 97 100 >100 1 0.45 0.40 100 >100 1

100 100 >100 0 95 90 100 >100 1 0.45 0.37 100 >100 1
98 100 >100 0.131 97 100 100 >100 1 0.41 0.45 100 >100 1

100 100 >100 0 98 90 100 >100 1 0.45 0.37 100 >100 1
97 100 >100 0.307 93 100 100 >100 1 0.35 0.41 100 >100 1

100 100 >100 0 96.67 96.67 100 >100 1 0.569 0.494 100 >100 1

100 100 >100 0 97.5 90 100 >100 1 0.523 0.374 100 >100 1
100 100 >100 0 73.33 100 50 >100 2 0.375 0.464 100 >100 1

Fathead Minnow Survival and Biomass

Acute Survival Chronic Survival Growth
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Table C-11.8
Aqueous Chemistry at Bioassessment Sites in the San Diego Region

SC pH TEMP DO
µS C mg/L NTU µS mg/L

AC-CCR 9/27/06 13:10 DT 3522 7.97 20.21 11.69 4.83 2980 8.03 3.22 < 0.1 0.4 0.68 0.2 10 6 29.3 < 1 < 3 < 3 1 0.51 1.7 < 0.5 16 < 0.5 5 985
AC-CCR 9/27/06 13:10 DF 0.62 < 0.5 1.3 < 0.5 17 < 0.5 5
AC-CCR 5/31/07 9:40 DT 3145 7.58 18.92 11.41 3.26 3180 7.84 2.79 < 0.1 0.66 0.77 0.18 19 4 29.6 < 1 < 3 < 3 1.4 1 3.3 < 0.5 19 < 0.5 8.1 1095
AC-CCR 5/31/07 9:40 DF < 0.5 < 0.5 1.7 < 0.5 16 < 0.5 5.2
ACJ01 9/27/06 9:15 DT 3591 7.75 18.23 9.19 2.76 2960 7.92 5.63 0.12 0.67 0.9 0.27 5 4 < 2 < 1 < 3 < 3 2 < 0.5 1.6 < 0.5 24 < 0.5 8.6 1130
ACJ01 9/27/06 9:15 DF 0.64 < 0.5 1.3 < 0.5 23 < 0.5 6.1
ACJ01 5/31/07 12:00 DT 3314 7.77 19.9 11.71 0.95 3380 7.87 4.87 < 0.1 0.7 0.72 0.19 < 5 < 5 < 2 < 1 < 3 < 3 2.6 < 0.5 2.7 < 0.5 28 < 0.5 10 1055
ACJ01 5/31/07 12:00 DF 1.5 < 0.5 2.2 < 0.5 28 < 0.5 8.3
AC-PPD 9/27/06 8:25 DT 2801 7.79 18.83 7.87 2.43 2360 7.94 5.73 0.15 0.56 0.76 0.21 6 3 < 2 < 1 < 3 < 3 < 0.5 < 0.5 2.8 < 0.5 5.5 < 0.5 6.5 935
AC-PPD 9/27/06 8:25 DF < 0.5 < 0.5 1.8 < 0.5 6 < 0.5 6.4
AC-PPD 5/30/07 10:45 DT 2745 8 19.6 14.42 1.44 2730 8.06 3.35 0.15 0.68 0.46 0.13 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 3.2 < 0.5 3.7 < 0.5 5.1 780
AC-PPD 5/30/07 10:45 DF < 0.5 < 0.5 2.3 < 0.5 3.8 < 0.5 4.6
EC-MD 9/26/06 11:30 DT 2237 8.14 20.3 11.43 2.01 1930 8.25 < 0.4 < 0.1 0.67 0.72 0.21 6 2 < 2 < 1 < 3 < 3 < 0.5 < 0.5 1.8 < 0.5 8.3 < 0.5 6.5 675
EC-MD 9/26/06 11:30 DF < 0.5 < 0.5 1.2 < 0.5 8.1 < 0.5 4.6
EC-MD 5/30/07 11:30 DT 2120 8.23 21.49 15.89 1.55 2120 8.53 < 0.4 0.16 0.52 0.67 0.17 6 < 5 < 2 < 1 < 3 < 3 0.54 < 0.5 2.7 < 0.5 5.4 < 0.5 4.9 680
EC-MD 5/30/07 11:30 DF < 0.5 < 0.5 1.8 < 0.5 5.3 < 0.5 4.4
J02P08 8/29/06 11:45 DT 1155 7.33 22.27 6.22 1.11 978 7.48 5.15 0.92 1.68 2 0.54 < 5 1 < 2 < 1 < 3 < 3 0.79 0.78 3.8 < 0.5 8.1 < 0.5 6.1 3.6 13 410
J02P08 8/29/06 11:45 DF 0.5 0.71 2.8 < 0.5 8 < 0.5 5.3 3.7 13
LC-133 9/27/06 7:35 DT 2102 7.7 17.01 8.42 7.41 1780 7.89 < 0.4 < 0.1 0.44 0.8 0.18 15 3 < 2 < 1 < 3 < 3 < 0.5 < 0.5 1.3 < 0.5 3.7 < 0.5 3.8 650
LC-133 9/27/06 7:35 DF < 0.5 < 0.5 0.84 < 0.5 3.5 < 0.5 3
LC-133 5/30/07 13:30 DT 1943 8.07 19.23 12.25 2.75 1940 7.87 0.43 < 0.1 1.75 0.69 0.2 6 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 1.2 < 0.5 2.9 < 0.5 3.6 530
LC-133 5/30/07 13:30 DF < 0.5 < 0.5 0.88 < 0.5 3.3 < 0.5 2.9
PD-CGV 4/17/07 8:30 DT 6241 7.84 14.91 11.86 4.05 6430 7.77 9.85 < 0.1 0.92 0.58 0.13 7 3 13 0.63 7 < 0.5 98 < 0.5 47 1.6 11 1620
PD-CGV 4/17/07 8:30 DF 4.4 < 0.5 4.9 < 0.5 94 < 0.5 38 1.5 10
REF-BC 6/6/07 11:00 DT 967 7.42 16.8 13.22 0.66 975 7.85 < 0.4 < 0.1 < 0.2 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 2 425
REF-BC 6/6/07 11:00 DF < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 2
REF-CS 9/26/06 10:15 DT 619 8.06 17.68 10.11 1.24 552 8.03 < 0.4 < 0.1 0.23 0.1 < 0.02 < 5 < 1 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.9 < 0.5 0.89 < 0.5 3.3 125
REF-CS 9/26/06 10:15 DF < 0.5 < 0.5 0.72 < 0.5 0.88 < 0.5 3.2
REF-CS 6/6/07 8:15 DT 612 7.75 18.47 11.71 3.19 618 7.93 < 0.4 < 0.1 < 0.2 < 0.06 < 0.02 16 11 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.97 < 0.5 < 0.5 < 0.5 < 2 155
REF-CS 6/6/07 8:15 DF < 0.5 < 0.5 0.65 < 0.5 < 0.5 < 0.5 < 2
REF-TCAS 9/26/06 13:35 DT 725 7.81 18.83 9.38 0.53 635 7.85 < 0.4 < 0.1 < 0.2 < 0.06 < 0.02 18 16 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.75 < 0.5 1.5 < 0.5 3.6 335
REF-TCAS 9/26/06 13:35 DF < 0.5 < 0.5 0.63 < 0.5 1.4 < 0.5 3.7
REF-TCAS 6/1/07 12:15 DT 719 8.12 16.84 10.6 0.28 710 7.78 < 0.4 < 0.1 < 0.2 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.75 < 0.5 < 0.5 < 0.5 < 2 370
REF-TCAS 6/1/07 12:15 DF < 0.5 < 0.5 0.69 < 0.5 < 0.5 < 0.5 < 2

Field Measurements

mg/L ng/L µg/L
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Table C-11.8
Aqueous Chemistry at Bioassessment Sites in the San Diego Region

SC pH TEMP DO
µS C mg/L NTU µS mg/L

Field Measurements

mg/L ng/L µg/L

Tu
rb

id
ity

Sp
ec

ifi
c 

C
on

du
ct

an
ce

pH N
itr

at
e 

as
 N

O
3

A
m

m
on

ia
 a

s 
N

C
hl

or
py

rif
os

D
im

et
ho

at
e

TK
N

To
ta

l P
ho

sp
ha

te
 a

s 
PO

4

or
th

o 
ph

os
ph

at
e 

as
 P

TS
S

Se H
ar

dn
es

s 
as

 C
aC

O
3

Ni Ag Zn As

Ty
pe

DateLocation
PbM

al
at

hi
on

Cd Cr CuVS
S

D
ia

zi
no

n

SC-MB 9/27/06 12:00 DT 3944 7.85 19.85 11.04 9.54 3320 7.89 7.29 0.1 1.2 1.64 0.47 21 17 < 2 < 1 < 3 < 3 0.8 1.1 5.6 < 0.5 11 < 0.5 17 1015
SC-MB 9/27/06 12:00 DF < 0.5 < 0.5 2.4 < 0.5 11 < 0.5 10
SC-MB 5/31/07 8:45 DT 3439 7.51 17.36 8.88 4.03 3490 7.76 12.4 0.74 1.84 2.3 0.67 10 < 5 < 2 < 1 < 3 133.4 0.63 0.8 6.2 < 0.5 8.8 < 0.5 18 985
SC-MB 5/31/07 8:45 DF < 0.5 < 0.5 3.1 < 0.5 8.5 < 0.5 14
SD-AP 9/28/06 8:20 DT 5368 7.79 14.91 9.14 1.41 4480 7.87 14.9 < 0.1 1.12 1.08 0.3 < 5 2 < 2 < 1 < 3 < 3 13 < 0.5 4.8 < 0.5 54 < 0.5 61 1530
SD-AP 9/28/06 8:20 DF 12 < 0.5 3.9 < 0.5 52 < 0.5 58
SD-AP 6/7/07 10:45 DT 5054 7.64 14.33 18.89 0.64 5020 7.79 15.3 < 0.1 1.65 1.08 0.21 < 5 < 5 22.5 < 1 < 3 < 3 3.2 0.5 3.9 < 0.5 54 < 0.5 12 1588
SD-AP 6/7/07 10:45 DF 1.8 0.52 3.5 < 0.5 52 < 0.5 9.8
SJC-74 9/26/06 9:15 DT 2414 7.02 19.29 5.4 0.57 2010 7.43 2.99 < 0.1 0.51 0.26 < 0.02 15 10 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.83 < 0.5 4.1 < 0.5 4.3 745
SJC-74 9/26/06 9:15 DF < 0.5 < 0.5 0.61 < 0.5 4.2 < 0.5 4.5
SJC-74 5/30/07 9:50 DT 1677 7.93 17.67 9.92 1.47 1690 7.51 < 0.4 < 0.1 0.27 0.09 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.52 < 0.5 1 < 0.5 < 2 525
SJC-74 5/30/07 9:50 DF < 0.5 < 0.5 < 0.5 < 0.5 1 < 0.5 < 2
SJC-CC 3/22/07 10:00 DT 1837 8.11 13.64 10.03
SJC-CC 5/30/07 8:45 DT 3327 7.36 17.72 6.67 0.63 3350 7.44 0.89 < 0.1 0.57 0.24 0.06 < 5 < 5 < 2 < 1 < 3 < 3 0.56 < 0.5 1.8 < 0.5 12 < 0.5 4.1 1070
SJC-CC 5/30/07 8:45 DF < 0.5 < 0.5 1.7 < 0.5 11 < 0.5 5
TC-AP 9/28/06 9:20 DT 1384 8.03 17.56 8.8 1.87 1170 7.82 < 0.4 < 0.1 < 0.2 0.21 0.06 < 5 2 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.61 < 0.5 1.2 < 0.5 4.6 525
TC-AP 9/28/06 9:20 DF < 0.5 < 0.5 0.56 < 0.5 1.5 < 0.5 3.1
TC-AP 6/7/07 12:00 DT 1367 7.82 17.26 11.7 2.15 1360 7.83 < 0.4 < 0.1 < 0.2 0.29 < 0.02 6 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.84 < 0.5 1.2 < 0.5 < 2
TC-AP 6/7/07 12:00 DF < 0.5 < 0.5 0.71 < 0.5 1.3 < 0.5 < 2
TC-DO 9/26/06 8:05 DT 2946 7.89 19.22 8.44 0.52 2540 7.95 < 0.4 < 0.1 0.61 < 0.06 < 0.02 < 5 < 1 < 2 < 1 < 3 < 3 < 0.5 < 0.5 1.6 < 0.5 11 < 0.5 3.6 905
TC-DO 9/26/06 8:05 DF < 0.5 < 0.5 1.3 < 0.5 10 < 0.5 5.6
TC-DO 5/30/07 9:15 DT 3026 7.92 18.93 12.55 1.41 3050 8.11 < 0.4 < 0.1 0.46 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 2.4 < 0.5 7.2 < 0.5 3 1060
TC-DO 5/30/07 9:15 DF < 0.5 < 0.5 2.2 < 0.5 7.7 < 0.5 4.5
WC-WCT 9/27/06 10:10 DT 1558 8.09 15.94 10.9 0.38 1310 8.06 5.87 < 0.1 0.41 1.27 0.4 < 5 < 1 < 2 < 1 < 3 < 3 < 0.5 < 0.5 2.4 < 0.5 5.7 < 0.5 5 460
WC-WCT 9/27/06 10:10 DF < 0.5 < 0.5 1.7 < 0.5 5.9 < 0.5 5.5
WC-WCT 5/31/07 13:30 DT 1519 8.04 16.86 12.99 0.5 1520 8.4 9.31 < 0.1 0.54 1.36 0.42 < 5 < 5 53.5 < 1 < 3 < 3 0.6 0.64 3 < 0.5 6 < 0.5 4.3 415
WC-WCT 5/31/07 13:30 DF 0.59 2.9 2.7 < 0.5 6.3 < 0.5 4.5
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Physical Habitat Variable R

Sum of Physical Habitat 0.63
Channel Alteration 0.58
Instream Cover 0.55
Riparian Vegetation 0.53
Sedimentation 0.45
Riffle Frequency 0.44
Embeddedness 0.43
Vegatative Protection 0.36
Bank Stability 0.34
Velocity Depth Regime 0.25
Channel Flow 0.00

Only channel flow did not correlate significantly with IBI score.

Table C-11.9
Correlations of Individual Physical Habitat Scores 

with IBI Scores Measured from 2002 to 2007
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Table C-11.10
Mass Loads from Sampled Storms: 2006-07 SDR

Total Ortho
Volume Nitrate NH3 Phos. Phos. Hardness

Station Period Weather Sampled Type as NO3 as N TKN as PO4 as P TSS VSS Cd Cr Cu Pb Ni Ag Zn as CaCO3

ac-ft
ACJ01 Apr 20-24, 2007 Storm 232 Total 1710 119 753 948.08 93.11 63487 11428 5.16 3.647 14.52 2.31 20.75 0.16 110.22 538388

Diss 0.74 0.218 3.907 0.157 11.76 0.16 37.021
  
LCWI02 Nov 27-30, 2006 Storm 0.67 Total 5 0.33 1.47 2.12 0.27 182 58 0 0.004 0.028 0.021 0.012 0 0.095 1169

Diss 0 0.001 0.007 0.001 0.008 0 0.016
Apr 20-24, 2007 Storm 2 Total 20.08 0.52 7.18 7.85 1.81 272 62 0.01 0.014 0.097 0.022 0.027 0 0.637 1699

Diss 0 0.002 0.058 0.002 0.02 0 0.397
  
PDCM01 Nov 27-27, 2006 Storm 0.14 Total 8.47 1.06 4.95 5.14 0.01 532 115 0.03 0.013 0.055 0.007 0.166 0 0.314 209

Diss 0 0.001 0.003 0 0.035 0 0.012
Apr 20-24, 2007 Storm 8 Total 214 0.99 18.3 20.51 3.83 885 144 0.27 0.129 0.594 0.087 2.008 0.01 3.357 33960

Diss 0.15 0.014 0.168 0.005 1.363 0.01 0.62
  
SDCM02 Nov 27-30, 2006 Storm 11 Total 363 18.5 66 51.98 7.16 2403 703 0.17 0.113 0.509 0.068 2.068 0.01 2.596 26576

Diss 0.07 0.019 0.22 0.008 1.76 0.01 0.892
Apr 20-24, 2007 Storm 29 Total 599 18.1 91.7 78.58 18.22 1229 287 0.25 0.102 0.644 0.039 3.076 0.02 2.829 65005

Diss 0.19 0.068 0.498 0.02 3.089 0.02 1.879
  
SJNL01 Apr 20-24, 2007 Storm 32 Total 190 4.29 36.8 38.5 10.52 361 112 0.02 0.028 0.385 0.026 0.187 0.02 0.491 36415

Diss 0.02 0.021 0.322 0.021 0.184 0.02 0.298
  
TCOL02 Apr 20-24, 2007 Storm 309 Total 2360 134 979 1789.9 111.8 290132 32322 1.42 8.311 16.58 3.639 11.19 0.21 45.274 262452

Diss 0.21 0.213 3.93 0.21 4.536 0.21 6.218

lbs
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Table C-11.11
Flow-Weighted Event Mean Concentrations from Sampled Storms: 2006-07 SDR

Total Ortho
Volume Nitrate NH3 Phos. Phos. Hardness

Station Period Weather Sampled Type as NO3 as N TKN as PO4 as P TSS VSS Cd Cr Cu Pb Ni Ag Zn as CaCO3

ac-ft
ACJ01 Apr 20-24, 2007 Storm 232 Total 1709.93 119 753 948.08 93.11 63487 11428 5.156 3.647 14.52 2.31 20.75 0.16 110.22 538388

Diss 0.744 0.218 3.907 0.157 11.76 0.16 37.021
  
LCWI02 Nov 27-30, 2006 Storm 0.67 Total 5 0.33 1.47 2.12 0.27 181.53 58.47 0.001 0.004 0.028 0.021 0.012 0 0.095 1169

Diss 0 0.001 0.007 0.001 0.008 0 0.016
Apr 20-24, 2007 Storm 2 Total 20.08 0.52 7.18 7.85 1.81 272.45 61.74 0.008 0.014 0.097 0.022 0.027 0 0.637 1699

Diss 0.004 0.002 0.058 0.002 0.02 0 0.397
  
PDCM01 Nov 27-27, 2006 Storm 0.14 Total 8.47 1.06 4.95 5.14 0.01 532.36 114.6 0.031 0.013 0.055 0.007 0.166 0 0.314 209

Diss 0 0.001 0.003 0 0.035 0 0.012
Apr 20-24, 2007 Storm 8 Total 214.18 0.99 18.3 20.51 3.83 885.41 144.2 0.269 0.129 0.594 0.087 2.008 0.01 3.357 33960

Diss 0.148 0.014 0.168 0.005 1.363 0.01 0.62
  
SDCM02 Nov 27-30, 2006 Storm 11 Total 362.96 18.5 66 51.98 7.16 2403.2 703.3 0.168 0.113 0.509 0.068 2.068 0.01 2.596 26576

Diss 0.07 0.019 0.22 0.008 1.76 0.01 0.892
Apr 20-24, 2007 Storm 29 Total 599.19 18.1 91.7 78.58 18.22 1228.9 287.5 0.246 0.102 0.644 0.039 3.076 0.02 2.829 65005

Diss 0.191 0.068 0.498 0.02 3.089 0.02 1.879
  
SJNL01 Apr 20-24, 2007 Storm 32 Total 190.43 4.29 36.8 38.5 10.52 361.2 112.4 0.021 0.028 0.385 0.026 0.187 0.02 0.491 36415

Diss 0.021 0.021 0.322 0.021 0.184 0.02 0.298
  
TCOL02 Apr 20-24, 2007 Storm 309 Total 2359.64 134 979 1789.9 111.8 290132 32322 1.418 8.311 16.58 3.639 11.19 0.21 45.274 262452

Diss 0.21 0.213 3.93 0.21 4.536 0.21 6.218

lbs
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Table C-11.12
Aqueous Chemistry at Mass Emissions Monitoring Sites: 2006-07 SDR

Site Begin End Type # EC pH TEMP DO Cd Cr Cu Pb Ni Ag Zn
uS C mg/L NTU uS mg/L

ACJ01 4/20/07 13:46 4/20/07 14:46 ST 6 < 2 < 1 < 3 265.7 63 35 87 20 160 < 0.5 440 670
ACJ01 4/20/07 13:46 4/20/07 14:46 SF 6 0.78 0.86 11 < 0.5 36 < 0.5 39
ACJ01 4/21/07 9:29 SVC 2092 7.82 15.35 11.97
ACJ01 4/20/07 16:46 4/21/07 14:46 ST 12 52.4 1470 7.59 4.04 0.28 1.78 2.24 0.22 150 27 < 2 < 1 < 3 100.3 6.1 5.7 24 3.8 26 < 0.5 220 895
ACJ01 4/20/07 16:46 4/21/07 14:46 SF 12 0.67 < 0.5 5.3 < 0.5 15 < 0.5 79
ACJ01 4/21/07 16:46 4/22/07 8:46 ST 9 < 2 < 1 < 3 41.1 2.7 0.68 10 < 0.5 24 < 0.5 18 745
ACJ01 4/21/07 16:46 4/22/07 8:46 SF 9 2.8 0.7 9.4 < 0.5 23 < 0.5 17
ACJ01 4/22/07 10:37 SVC 2786 7.81 14.97 11.51
ACJ01 4/24/07 8:46 4/24/07 14:46 ST 4 < 2 < 1 < 3 < 3 3.1 < 0.5 7.2 < 0.5 28 < 0.5 12 850
ACJ01 4/24/07 8:46 4/24/07 14:46 SF 4 2.2 < 0.5 5.5 < 0.5 26 < 0.5 9.3
ACJ01 4/24/07 8:49 SVC 3100 7.83 14.82 14.88
LCWI02 11/27/06 9:5411/27/06 10:54 ST 6 256 1070 7.52 9.55 0.87 5.28 4.5 0.27 612 171 < 2 < 1 < 3 < 3 4 34 180 150 36 < 0.5 780 350
LCWI02 11/27/06 9:5411/27/06 10:54 SF 6 < 0.5 1.2 16 1.3 7.1 < 0.5 27
LCWI02 11/27/06 12:54 11/28/06 8:54 ST 11 36.2 2000 8.15 2.37 0.17 0.86 1.53 0.17 165 55 < 2 < 1 < 3 < 3 0.58 2.5 17 14 6.9 < 0.5 54 655
LCWI02 11/27/06 12:54 11/28/06 8:54 SF 11 < 0.5 < 0.5 2.9 < 0.5 5 < 0.5 9.8
LCWI02 11/28/06 10:00 SVC 2076 8.42 12.8 12.51
LCWI02 11/28/06 10:54 11/30/06 8:54 ST 24 0.78 2060 8.26 2.73 0.15 0.49 0.59 0.12 < 5 < 1 < 2 < 1 < 3 < 3 < 0.5 < 0.5 4.2 < 0.5 4.4 < 0.5 6.4 650
LCWI02 11/28/06 10:54 11/30/06 8:54 SF 24 < 0.5 < 0.5 3.9 < 0.5 4.2 < 0.5 6.4
LCWI02 11/30/06 12:45 SVC 2118 8.32 12.37 15.77
LCWI02 4/20/07 12:23 4/20/07 13:23 ST 6 298 483 7.49+P94 0.65 4.89 2.89 0.31 539 115 < 2 < 1 < 3 127.6 2.3 21 100 41 20 < 0.5 350 90
LCWI02 4/20/07 12:23 4/20/07 13:23 SF 6 < 0.5 1.8 30 0.73 5.4 < 0.5 37
LCWI02 4/21/07 8:42 SVC 1108 8.29 11.84 12.64
LCWI02 4/20/07 15:23 4/21/07 13:23 ST 12 10.3 943 7.92 3.73 < 0.1 1.09 1.38 0.34 15 4 8.7 < 1 < 3 13.1 1.4 1.2 12 1.4 3.7 < 0.5 110 240
LCWI02 4/20/07 15:23 4/21/07 13:23 SF 12 0.9 < 0.5 9.4 < 0.5 3.3 < 0.5 83
LCWI02 4/22/07 10:29 SVC 1569 8.79 15.4 27.21
LCWI02 4/22/07 11:23 4/24/07 11:23 ST 25 1.03 1750 8.34 0.81 < 0.1 0.36 0.44 0.13 < 5 < 1 < 2 < 1 < 3 < 3 < 0.5 < 0.5 4.7 < 0.5 2.5 < 0.5 4.2 530
LCWI02 4/22/07 11:23 4/24/07 11:23 SF 25 < 0.5 < 0.5 4.1 < 0.5 2.6 < 0.5 4.2
LCWI02 4/24/07 11:20 SVC 1318 8.95 18.04 19.49
PDCM01 11/27/06 10:3111/27/06 11:31 ST 6 602 1960 7.28 22.9 2.88 13.4 13.9 0.04 1440 310 < 2 < 1 < 3 2221.5 85 35 150 19 450 0.68 850 565
PDCM01 11/27/06 10:3111/27/06 11:31 SF 6 1.3 1.9 8.8 < 0.5 94 < 0.5 33
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Table C-11.12
Aqueous Chemistry at Mass Emissions Monitoring Sites: 2006-07 SDR

Site Begin End Type # EC pH TEMP DO Cd Cr Cu Pb Ni Ag Zn
uS C mg/L NTU uS mg/L
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PDCM01 4/20/07 12:07 4/20/07 13:07 ST 6 < 2 < 1 < 3 1451.2 63 44 230 44 350 1.1 1300 405
PDCM01 4/20/07 12:07 4/20/07 13:07 SF 6 0.62 0.55 4.4 < 0.5 32 < 0.5 12
PDCM01 4/20/07 15:07 4/21/07 13:07 ST 12 28.5 5470 7.99 10.7 < 0.1 0.93 1.1 0.2 50 8 12 < 1 < 3 339 8.1 3.3 12 0.96 71 < 0.5 70 1585
PDCM01 4/20/07 15:07 4/21/07 13:07 SF 12 6.8 0.68 8.1 < 0.5 63 < 0.5 30
PDCM01 4/21/07 9:46 SVC 6522 8.18 13.9 12.89
PDCM01 4/21/07 15:07 4/22/07 9:07 ST 10 1.46 8770 8.05 15.1 < 0.1 0.87 0.7 0.19 < 5 < 1 < 2 < 1 9.6 19.6 16 0.66 7.6 < 0.5 120 < 0.5 57 2655
PDCM01 4/21/07 15:07 4/22/07 9:07 SF 10 15 0.55 6.5 < 0.5 110 < 0.5 50
PDCM01 4/22/07 9:44 SVC 7835 8.24 14.08 13.38
PDCM01 4/22/07 11:07 4/24/07 13:07 ST 26 4.89 7760 8.13 10.9 < 0.1 0.95 0.57 0.14 10 3 < 2 < 1 < 3 30 11 1.1 11 0.64 86 < 0.5 36 2375
PDCM01 4/22/07 11:07 4/24/07 13:07 SF 26 11 0.61 9.2 < 0.5 86 < 0.5 28
PDCM01 4/24/07 10:20 SVC 6595 8.51 15.89 18.61
SDCM02 11/27/06 9:5311/27/06 10:53 ST 6 293 1180 7.12 8.71 1.24 7.32 5.99 0.1 756 144 103.3 < 1 < 3 389.7 13 24 99 20 91 < 0.5 550 550
SDCM02 11/27/06 9:5311/27/06 10:53 SF 6 < 0.5 0.55 4.6 < 0.5 28 < 0.5 34
SDCM02 11/27/06 12:53 11/28/06 6:53 ST 10 25.9 2340 7.51 11.4 0.63 2.02 1.67 0.25 56 22 < 2 < 1 < 3 < 3 5.3 3.3 14 1.6 63 < 0.5 70 700
SDCM02 11/27/06 12:53 11/28/06 6:53 SF 10 1.9 0.77 7.6 < 0.5 54 < 0.5 30
SDCM02 11/28/06 8:15 SVC 4704 8.09 13.02 16.78
SDCM02 11/28/06 8:53 11/30/06 6:53 ST 24 2.12 4870 8.05 13.5 0.38 1.44 0.86 0.21 < 5 < 1 < 2 < 1 < 3 89.3 4.3 0.53 6.9 < 0.5 74 < 0.5 30 1390
SDCM02 11/28/06 8:53 11/30/06 6:53 SF 24 3.8 < 0.5 6.3 < 0.5 72 < 0.5 25
SDCM02 11/30/06 8:53 SVC 5053 8.11 7.81 16.03
SDCM02 4/20/07 12:09 4/20/07 13:09 ST 6 70.2 1140 7.53 6.89 0.54 2.36 1.92 0.19 194 36 < 2 < 1 < 3 319.5 3.1 5.9 32 4.4 25 < 0.5 150 1140
SDCM02 4/20/07 12:09 4/20/07 13:09 SF 6 0.6 0.95 11 < 0.5 16 < 0.5 50
SDCM02 4/20/07 15:09 4/21/07 13:09 ST 12 3.85 2560 7.95 6.96 < 0.1 0.91 0.99 0.24 5 2 < 2 < 1 < 3 < 3 2.8 1.1 6.5 < 0.5 37 < 0.5 30 670
SDCM02 4/20/07 15:09 4/21/07 13:09 SF 12 2.2 0.93 5.8 < 0.5 38 < 0.5 22
SDCM02 4/21/07 9:27 SVC 2458 8.14 12.39 12.53
SDCM02 4/21/07 15:09 4/22/07 9:09 ST 10 1.56 3980 7.91 7.84 < 0.1 0.93 0.88 0.24 < 5 < 1 < 2 < 1 < 3 < 3 4.6 0.61 5.8 < 0.5 54 < 0.5 36 1135
SDCM02 4/21/07 15:09 4/22/07 9:09 SF 10 3.8 0.55 5.5 < 0.5 54 < 0.5 33
SDCM02 4/22/07 9:14 SVC 4066 8.03 13.73 12.9
SDCM02 4/22/07 11:09 4/24/07 13:09 ST 26 2.5 3810 8.11 9.49 0.84 1.72 0.7 0.19 < 5 < 1 < 2 < 1 < 3 189.3 3.5 0.71 7.1 < 0.5 42 < 0.5 19 1110
SDCM02 4/22/07 11:09 4/24/07 13:09 SF 26 3.1 0.61 6.6 < 0.5 42 < 0.5 17
SDCM02 4/24/07 10:05 SVC 3977 8.37 16.65 18.86
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Table C-11.12
Aqueous Chemistry at Mass Emissions Monitoring Sites: 2006-07 SDR

Site Begin End Type # EC pH TEMP DO Cd Cr Cu Pb Ni Ag Zn
uS C mg/L NTU uS mg/L
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SJNL01 4/20/07 9:16 4/21/07 7:16 ST 12 5.42 1290 7.62 3.79 < 0.1 0.71 0.91 0.21 12 5 < 2 < 1 < 3 75.9 < 0.5 0.7 6.7 0.54 3.4 < 0.5 16 390
SJNL01 4/20/07 9:16 4/21/07 7:16 SF 12 < 0.5 < 0.5 5.4 < 0.5 3.5 < 0.5 8.7
SJNL01 4/21/07 7:44 DT 1225 7.64 12.86 12.94
SJNL01 4/21/07 9:16 4/22/07 7:16 ST 12 2.75 1400 7.95 2.84 < 0.1 0.4 0.49 0.14 < 5 < 1 < 2 < 1 < 3 < 3 < 0.5 < 0.5 4.8 < 0.5 2.2 < 0.5 4.2 410
SJNL01 4/21/07 9:16 4/22/07 7:16 SF 12 < 0.5 < 0.5 3.9 < 0.5 2 < 0.5 3.1
SJNL01 4/22/07 9:11 SVC 1543 7.66 14.62 12.75
SJNL01 4/22/07 9:16 4/24/07 7:16 ST 24 0.45 1550 8.04 < 0.4 < 0.1 0.31 0.1 0.04 < 5 < 1 < 2 < 1 < 3 < 3 < 0.5 < 0.5 2.6 < 0.5 1.4 < 0.5 2.2 470
SJNL01 4/22/07 9:16 4/24/07 7:16 SF 24 < 0.5 < 0.5 2.5 < 0.5 1.6 < 0.5 < 2
SJNL01 4/24/07 9:20 SVC 1565 7.81 15.55 14.11
TCOL02 4/20/07 13:20 4/20/07 14:20 ST 6 84.8 562 7.31 3.86 0.59 1.9 1.78 0.13 187 35 < 2 < 1 < 3 187.8 0.86 7.7 33 9.7 9.4 < 0.5 120 180
TCOL02 4/20/07 13:20 4/20/07 14:20 SF 6 < 0.5 0.89 10 < 0.5 4 < 0.5 26
TCOL02 4/20/07 16:20 4/21/07 14:20 ST 12 137 845 7.6 2.93 0.17 1.3 2.49 0.14 418 46 11.8 < 1 < 3 < 3 2 12 23 5.2 15 < 0.5 64 280
TCOL02 4/20/07 16:20 4/21/07 14:20 SF 12 < 0.5 < 0.5 4.9 < 0.5 5.4 < 0.5 8
TCOL02 4/21/07 9:13 SVC 844 8 13.92 11.46
TCOL02 4/21/07 16:20 4/22/07 8:20 ST 9 19 1140 7.87 2.49 < 0.1 0.3 0.77 0.11 68 10 < 2 < 1 20.3 20.5 0.5 0.96 5.7 0.6 6.1 < 0.5 10 345
TCOL02 4/21/07 16:20 4/22/07 8:20 SF 9 < 0.5 < 0.5 3.4 < 0.5 5.3 < 0.5 3.8
TCOL02 4/22/07 10:06 DT 1328 8.13 15.58 12.46
TCOL02 4/22/07 10:20 4/24/07 12:20 ST 26 4.5 1610 8.11 2.13 0.13 0.72 0.45 0.1 10 3 < 2 < 1 < 3 < 3 < 0.5 0.61 4.8 < 0.5 6.2 < 0.5 6.5 535
TCOL02 4/22/07 10:20 4/24/07 12:20 SF 26 < 0.5 < 0.5 3.7 < 0.5 5.6 < 0.5 4.6
TCOL02 4/24/07 9:55 SVC 1844 8.37 18.36 16.11
WC-WCT 8/29/06 11:10 8/30/06 10:10 DT 24 0.65 1280 8.1 10.6 0.12 0.61 1.51 0.46 < 5 < 1 < 2 < 1 < 3 < 3 0.85 0.56 4.5 < 0.5 8.3 < 0.5 5.8 465
WC-WCT 8/29/06 11:10 8/30/06 10:10 DF 24 0.84 0.53 4.1 < 0.5 8.5 < 0.5 5.6
WC-WCT 8/30/06 0:00 SVC 1519 8.11 18.66 13.15
WC-WCT 9/7/06 10:12 9/8/06 9:12 DT 24 1.64 1420 8.28 8.4 < 0.1 0.53 1.59 0.49 < 5 < 1 8.6 < 1 < 3 < 3 0.81 < 0.5 4.3 < 0.5 7.4 < 0.5 6.3 500
WC-WCT 9/7/06 10:12 9/8/06 9:12 DF 24 0.79 < 0.5 4 < 0.5 7 < 0.5 5
WC-WCT 9/8/06 9:12 SVC 1486 8.03 19.45 11.79
WC-WCT 9/11/06 10:10 9/12/06 9:10 DT 24 0.63 1250 8.12 9.63 < 0.1 0.47 1.38 0.43 < 5 < 1 382.2 < 1 < 3 < 3 0.91 0.52 3.8 < 0.5 7.2 < 0.5 5.7 475
WC-WCT 9/11/06 10:10 9/12/06 9:10 DF 24 0.87 < 0.5 3.3 < 0.5 7 < 0.5 6.1
WC-WCT 9/12/06 11:00 SVC 1339 8.21 18.07 10.54
WC-WCT 9/20/06 10:22 9/21/06 9:22 DT 24 2.41 2150 7.94 8.3 < 0.1 0.49 1.32 0.38 5 4 16.5 < 1 < 3 < 3 0.63 < 0.5 3.6 < 0.5 6.2 < 0.5 5.8 500
WC-WCT 9/20/06 10:22 9/21/06 9:22 DF 24 0.66 < 0.5 3.4 < 0.5 6.4 < 0.5 6.6
WC-WCT 9/21/06 9:21 SVC 1593 8.43 16.03 11.84
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Table C-11.13
Summary of Exceedances of CTR Criteria

at Mass Emissions Monitoring Stations: 2006-07 SDR

Acute Chronic
Station Channel Acute Chronic Cu Cd Cu Ni Cd Cu Ni

ACJ01 Aliso Creek in Aliso/Wood Canyon Park 4 0 0 4 0
LCWI02 Laguna Canyon Channel at Woodland 6 2 1 0 3 0 0 2 0
PDCM01 Prima Deshecha at Calle Grande Vista 4 2 0 1 3 2 1 2 2
SDCM02 Segunda Deshecha at El Camino Real 7 2 0 0 6 0 0 2 2
SJNL01 San Juan Creek at La Novia 3 1 0 0 1 0 0 1 0
TCOL02 Trabuco Creek at Del Obispo 4 1 0 0 2 0 0 1 0

Totals 28 8 1 1 19 2 1 8 4

Freshwater Saltwater
Sample Size Acute Chronic
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Table C-11.14
Toxicity Testing at Mass Emissions Monitoring Sites: 2006-07 SDR
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Begin End Type # % % % % % % % % % % % % % % % mg mg % %

ACJ01 4/20/07 16:46 4/21/07 14:46 ST 12 71 98 <6.25 >100 >16 33 93 <6.25 71 >16 93 100 >100 0.51 80 93 100 >100 1 0.13 0.15 100 >100 1
LCWI02 11/27/06 9:54 11/27/06 10:54 ST 6 33 86 50 89 2 0 100 50 70 2 100 100 >100 0 98 98 100 >100 1 0.14 0.16 100 >100 1
LCWI02 4/20/07 15:23 4/21/07 13:23 ST 12 83 91 25 >100 4 91 99 <6.25 6 >16 93 95 >100 0.25 73 85 100 >100 1 0.16 0.16 100 >100 1
PDCM01 11/27/06 10:31 11/27/06 11:31 ST 6 64 94 50 >100 2 0 100 50 5 2 0 98 50 >1 0 95 <100 50 >1 0 0.29 <100 50 >1
PDCM01 4/20/07 15:07 4/21/07 13:07 ST 12 59 81 12.5 >54 8 10 98 6.25 30 16 95 98 >100 0.41 55 95 50 >100 2 0.17 0.28 50 90 2
SDCM02 11/27/06 9:53 11/27/06 10:53 ST 6 17 84 50 80 2 0 100 50 71 2 28 90 85 1.18 3 93 50 69 2 0.02 0.12 50 78 2
SDCM02 4/20/07 15:09 4/21/07 13:09 ST 12 29 94 <6.25 34 >16 71 97 <6.25 >100 >16 83 95 >100 0.66 60 85 50 >100 2 0.15 0.16 100 >100 1
SJNL01 4/20/07 9:16 4/21/07 7:16 ST 12 84 97 <6.25 >100 >16 82 100 <6.25 >100 >16 90 98 >100 0.52 88 85 100 >100 1 0.14 0.15 100 >100 1
TCOL02 4/20/07 16:20 4/21/07 14:20 ST 12 84 96 <6.25 >100 >16 83 98 <6.25 >100 >16 100 100 >100 0 90 82 100 >100 1 0.31 0.15 100 >100 1

Growth
Chronic Sea Urchin 

Fertilization
Chronic Sea Urchin 

Development

Mysidopsis Bahia Survival and Growth

Sample Time

Site

Samples

Chronic SurvivalAcute Survival
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Table C-11.15a
Frequency of Exceedance of AB411 Single Sample Standards

near Coastal Stormdrains 

Rank Station Avg Hits Rank Station Avg Hits
1 BLUBRD 0 1 BLUBRD 0
1 DUMOND 0 1 CSBMP1 0
1 EMRLD 0 1 DUMOND 0
1 HEISLR 0 1 EMRLD 0
1 WEST 0 1 HEISLR 0
2 ELMORO 0.003 1 LADERA 0
2 VICTRA 0.003 1 MAINBC 0
3 LADERA 0.006 1 RIVERA 0
3 MAINBC 0.006 1 SCCS52 0
4 RIVERA 0.011 1 TRFCYN 0
4 TRFCYN 0.011 1 VICTRA 0
5 BLULGN 0.012 1 WEST 0
6 PEARL 0.015 2 CSBBR1 0.005
7 ACM1 0.017 2 ELMORO 0.005
8 CLEO 0.018 3 CLEO 0.009
9 SCCS52 0.024 4 SCCS17 0.011
10 SCCS17 0.025 5 LINDAL 0.015
11 LINDAL 0.034 5 PEARL 0.015
12 MARIPO 0.042 6 ACM1 0.019
13 CSBMP1 0.049 6 BLULGN 0.019
14 PIER 0.052 7 DSB1 0.022
15 CSBBR1 0.06 8 MARIPO 0.038
16 DSB1 0.079 9 DSB4 0.067
17 DSB4 0.129 10 PIER 0.069
18 PICO 0.152 11 SJC1 0.083
19 SCM1 0.173 12 DSB5 0.104
20 DSB5 0.218 13 PICO 0.142
21 SJC1 0.221 14 SCM1 0.185
22 POCHE 0.296 15 POCHE 0.373

Entire Year AB411 Season
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Table C-11.15b
Frequency of Exceedance of AB411 Single Sample Standards Near Coastal Stormdrains

For Discharges to Ocean Only

Rank Station Avg Hits Rank Station Avg Hits
1 BLUBRD 0 1 BLUBRD 0
1 CLEO 0 1 CLEO 0
1 DUMOND 0 1 CSBBR1 0
1 ELMORO 0 1 ELMORO 0
1 HEISLR 0 1 HEISLR 0
2 MAINBC 0.01 1 MAINBC 0
3 ACM1 0.016 2 ACM1 0.014
4 BLULGN 0.026 3 PEARL 0.021
5 PEARL 0.03 4 BLULGN 0.037
6 MARIPO 0.083 5 MARIPO 0.056
6 PIER 0.083 6 PICO 0.167
7 CSBBR1 0.167 7 SCM1 0.22
7 PICO 0.167 8 DSB5 0.333
8 SCM1 0.197 9 POCHE 0.367
9 POCHE 0.286 10 LINDAL 0.5
10 CSBMP1 0.333 11 SJC1 0.667
10 RIVERA 0.333
10 SCCS17 0.333
10 SCCS52 0.333
10 TRFCYN 0.333
11 LINDAL 0.417
12 DSB5 0.5
13 SJC1 0.51

Entire Year AB411 Season
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Table C-11.16
Numbers of AB411 Exceedances for Each Monitoring Condition

ENT FC TC ENT FC TC
Entire Year 340 65 76 186 47 58

AB411 Season 122 42 46 80 31 38

All Data Flowing to Ocean Only
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Table C-11.17
Average Flowrate at Coastal Stormdrain Sites

Station code Relative Flow Rate
ACM1 Medium

BLUBRD Low
BLULGN Low

CLEO Low
CSBBR1 Low
CSBMP1 Low

DSB1 Low
DSB5 Low

EMORO Low
EMRLD Low
HEISLR Low
LADERA Low
LINDAL Low
MAINBC Low
MARIPO Low
PEARL Low
PICO Medium
PIER Low

RIVERA Low
SCCS17 Low
SCCS52 Low
SCM1 Medium
SJC1 Medium

TRFCYN Low
WEST Low

Flow Category
<1 Low

1 - 3.99 Medium
>4 High

Ave Discharge Rate (cfs)
3.15527
0.05335
0.02174
0.01661
0.01490
0.07849
0.01833
0.00413
0.01310
0.00434
0.00351
0.01187
0.01053
0.15703
0.01537
0.01722
1.08947
0.01722
0.01408

0.05938
0.02074

0.02630
0.00198
2.76452
1.45930
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Table C-11.18a
Coastal Stormdrain Sites Ranked in Terms of Significance

of Regression Slopes for All Bacterial Indicators

Rank Station P-Value Rank Station P-Value Rank Station P-Value
1 BLULGN < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001
1 PICO < 0.0001 1 BLULGN < 0.0001 1 BLULGN < 0.0001
1 POCHE < 0.0001 1 MARIPO < 0.0001 1 POCHE < 0.0001
1 SCM1 < 0.0001 1 PICO < 0.0001 1 SCM1 < 0.0001
2 ACM1 0.0003 1 PIER < 0.0001 2 LINDAL 0.0065
2 MARIPO 0.0003 1 POCHE < 0.0001 3 SCCS17 0.0091
3 DSB4 0.0062 1 SCM1 < 0.0001 4 DSB4 0.0188
4 SJC1 0.0073 2 DSB4 0.0001 5 PICO 0.0245
5 MAINBC 0.0084 3 SCCS52 0.0018 6 DSB5 0.0279
6 DSB5 0.0098 4 CLEO 0.0211 7 TRFCYN 0.0542
6 TRFCYN 0.0098 5 DSB5 0.0294 8 CLEO 0.056
7 SCCS17 0.0166 6 DUMOND 0.0684 9 MARIPO 0.058
8 SCCS52 0.0419 7 PEARL 0.0786 10 DUMOND 0.085
9 EMRLD 0.0423 8 VICTRA 0.0799 11 VICTRA 0.1438
10 CLEO 0.0445 9 LINDAL 0.0979 12 BLUBRD 0.16
11 RIVERA 0.1871 10 SCCS17 0.1188 13 RIVERA 0.1768
12 PIER 0.3466 11 WEST 0.1566 14 WEST 0.2123
13 LADERA 0.383 12 MAINBC 0.2264 15 PIER 0.2481
14 PEARL 0.4058 13 RIVERA 0.2986 16 HEISLR 0.3654
15 BLUBRD 0.4913 14 TRFCYN 0.4045 17 CSBBR1 1
16 CSBBR1 1 15 CSBMP1 0.4399 17 CSBMP1 1
16 CSBMP1 1 16 LADERA 0.4417 17 DSB1 1
16 DSB1 1 17 HEISLR 0.4821 17 ELMORO 1
16 DUMOND 1 18 BLUBRD 1 17 EMRLD 1
16 ELMORO 1 18 CSBBR1 1 17 LADERA 1
16 HEISLR 1 18 DSB1 1 17 MAINBC 1
16 LINDAL 1 18 ELMORO 1 17 PEARL 1
16 VICTRA 1 18 EMRLD 1 17 SCCS52 1
16 WEST 1 18 SJC1 1 17 SJC1 1

Based on data from the entire year
Enterococcus Fecal Coliform Total Coliform
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Table C-11.18b
Coastal Stormdrain Sites Ranked in Terms of Significance of

Regression Slopes for All Bacterial Indicators

Rank Station P-Value Rank Station P-Value Rank Station P-Value
1 BLUBRD < 0.0001 1 BLUBRD < 0.0001 1 BLULGN < 0.0001
1 SCM1 < 0.0001 1 BLULGN < 0.0001 2 SCM1 0.0001
2 EMRLD 0.0003 1 SCM1 < 0.0001 3 ACM1 0.0103
3 BLULGN 0.0012 2 ACM1 0.0011 4 MARIPO 0.0579
4 PICO 0.002 3 PICO 0.0017 5 POCHE 0.1357
5 DSB5 0.01 4 MARIPO 0.0046 6 BLUBRD 0.159
6 SJC1 0.035 5 PIER 0.0106 7 SJC1 0.1806
7 ACM1 0.0591 6 CSBMP1 0.0278 8 PICO 0.2181
8 TRFCYN 0.083 7 POCHE 0.0284 9 CLEO 0.2723
9 CLEO 0.1143 8 PEARL 0.106 10 MAINBC 0.2732
10 CSBMP1 0.1749 9 CLEO 0.1365 11 PEARL 0.3386
11 POCHE 0.2072 10 HEISLR 0.1484 12 LINDAL 0.3656
12 VICTRA 0.2113 11 TRFCYN 0.1502 13 CSBMP1 0.4059
13 WEST 0.2528 12 EMRLD 0.1919 14 DSB1 0.4751
14 MARIPO 0.2552 13 DSB1 0.2216 15 CSBBR1 1
15 HEISLR 0.3015 14 CSBBR1 0.2244 15 DSB5 1
16 CSBBR1 0.4096 15 DUMOND 0.2339 15 DUMOND 1
17 PEARL 0.4279 16 DSB5 0.2894 15 ELMORO 1
18 PIER 0.459 17 WEST 0.3431 15 EMRLD 1
19 DSB1 1 18 ELMORO 1 15 HEISLR 1
19 DUMOND 1 18 LADERA 1 15 LADERA 1
19 ELMORO 1 18 LINDAL 1 15 PIER 1
19 LADERA 1 18 MAINBC 1 15 RIVERA 1
19 LINDAL 1 18 RIVERA 1 15 SCCS52 1
19 MAINBC 1 18 SCCS52 1 15 TRFCYN 1
19 RIVERA 1 18 SJC1 1 15 VICTRA 1
19 SCCS52 1 18 VICTRA 1 15 WEST 1

Based on data from the AB411 Season only
Enterococcus Fecal Coliform Total Coliform
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Table C-11.18c
Coastal Stormdrain Sites Ranked in Terms of Significance

of Regression Slopes for All Bacterial Indicators

Rank Station P-Value Rank Station P-Value Rank Station P-Value
1 PICO < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001
1 POCHE < 0.0001 1 PICO < 0.0001 1 BLULGN < 0.0001
1 SCM1 < 0.0001 1 POCHE < 0.0001 1 POCHE < 0.0001
2 ACM1 0.0006 1 SCM1 < 0.0001 1 SCM1 < 0.0001
3 MAINBC 0.0007 2 BLULGN 0.0001 2 MAINBC 0.0034
4 BLULGN 0.001 3 MAINBC 0.0205 3 CLEO 0.0081
5 DUMOND 0.0626 4 MARIPO 0.0365 4 BLUBRD 0.0249
6 SJC1 0.0677 5 SJC1 0.0489 5 TRFCYN 0.0376
7 MARIPO 0.0685 6 CLEO 0.0872 6 PICO 0.0593
8 PIER 0.1351 7 DUMOND 0.1003 7 RIVERA 0.0788
9 LINDAL 0.2764 8 PEARL 0.1116 8 PIER 0.1092
10 SCCS17 0.461 9 TRFCYN 0.1202 9 DUMOND 0.3175
11 BLUBRD 1 10 CSBMP1 0.2232 10 PEARL 0.4641
11 CLEO 1 11 PIER 0.3431 11 CSBMP1 0.472
11 CSBBR1 1 12 LINDAL 0.4081 12 LINDAL 0.4771
11 CSBMP1 1 13 BLUBRD 1 13 MARIPO 0.4961
11 DSB5 1 13 CSBBR1 1 14 CSBBR1 1
11 PEARL 1 13 DSB5 1 14 DSB5 1
11 RIVERA 1 13 RIVERA 1 14 SCCS17 1
11 TRFCYN 1 13 SCCS17 1 14 SJC1 1

Based on data from the entire year for disharges from drains reaching the ocean
Enterococcus Fecal Coliform Total Coliform
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Table C-11.18d
Coastal Stormdrains Ranked in Terms of Significance

of Regression Slopes for All Indicators

Rank Station P-Value Rank Station P-Value Rank Station P-Value
1 SCM1 0.0007 1 BLULGN < 0.0001 1 BLULGN 0.0005
2 PICO 0.0149 2 SCM1 0.0001 2 SCM1 0.0011
3 BLULGN 0.0172 3 POCHE 0.0023 3 POCHE 0.005
4 POCHE 0.0408 4 ACM1 0.0147 4 BLUBRD 0.0308
5 PEARL 0.0985 5 PICO 0.0376 5 ACM1 0.0417
6 MARIPO 0.1186 6 PEARL 0.1054 6 MARIPO 0.346
7 CLEO 0.2113 7 MARIPO 0.1446 7 PICO 0.4084
8 ACM1 0.2211 8 BLUBRD 1 8 CLEO 0.4096
9 BLUBRD 1 8 CLEO 1 9 PEARL 1

Enterococcus Fecal Coliform Total Coliform
Based on Data from the AB411 Season for sampling dates where discharges from drains reached the ocean
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Table C-11.19
Conditions at Coastal Drains of Highest Concern

Year AB411 Year AB411 Year AB411 Year AB411
SCM1 < 0.0001 E < 0.0001 E 0.0007 E Flows ~90% of time; 3rd highest 

flow
Underground last 300 – 400 
yds before PCH

< 0.0001 F < 0.0001 F 0.0001 F Large stagnant scour pond 
always present on beach, with 
many birds

Above ground through golf 
course and residential area

<0.0001 T 0.0001 T 0.0011 T Flows from pond to surfzone
Ozone treatment plant just 
upstream of scour pond

SJC1 .0073 E 0.035 E 0.0677 .0421 E Flows about 75% of time; highest 
flow 

Residential area

1F 1 F 0.0489 .0017 F Occasionally blocked by sand 
berm in summer

Bird refuge at bottom with 1 
– 2000 birds

1 T 0.1806 T 1 T .0217 T Stagnant lagoon that drains to 
surfzone under sand

Large wilderness area 
upstream of San Juan 
Capistrano

POCHE < 0.0001 E 0.2072 E .0001 E Flows ~80% of time; 4th highest 
flow

< 0.0001 F 0.0284 F .0004 F Large stagnant scour pond that 
regularly flows to surfzone

<0.0001 T 0.1357 T .0132 T
PICO < 0.0001 E 0..002 E < 0.0001 E 0.0985 E Flows year round

< 0.0001 F 0.0017 F < 0.0001 F 0.1054 F Drains to sand below outlet

0.0245 T 0.2181 T 0.0593 T 1 T Outlet can be inundated by high 
tides

Under construction for diversion 
project

ACM1 .0003 E 0.0591 E 0.0006 0.2211 E Flows ~90% of time; 2nd highest 
flow

< 0.0001 F 0.0011 F < 0.0001 F 0.0147 F Occasionally blocked by sand 
berm

<0.0001 T 0.0103 T <0.0001 T 0.0417 T

Exceedances (proportion) Regression (p value)
All Data Flows to Ocean All Data Flows to Ocean

< 0.0001 A

0.221 0.083 0.51 0.667

0.173 0.185 0.197 0.22

Mixed Resdential and 
commercial landuses

0.296 0.373 0.286 0.367

0.152 0.142 0.167 0.167

Partly rural, wilderness park

Drain Flow & Mouth
Watershed 

Description

0.017 0.019 0.016 0.014

< 0.0001 A Entirely residential
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Table C-11.20a
Aquatic Chemistry at Ambient Coastal Receiving Water Monitoring Sites: 2006-07

Location Date Ty
pe

SC pH TEMP DO Cd Cr Cu Pb Ni Ag Zn As Se
µS C mg/L NTU µS mg/L

ACM1 9/7/06 10:00 DT 46133 8.11 19.06 5.94 1.86 7.75 1.33 < 0.1 0.63 0.66 0.15 < 5 < 1 < 2 < 1 < 3 < 3 0.79 < 0.5 2 < 0.5 18 < 0.5 3.3 1715
ACM1 9/7/06 10:00 DF 0.61 < 0.5 1.5 < 0.5 18 < 0.5 2.7
ACM1 12/27/06 8:40 ST 8119 7.88 11.55 11.56 4.52 10900 7.92 3.91 0.15 0.62 0.51 0.14 8 1 < 2 < 1 < 3 < 3 1 0.74 7.3 < 0.5 16 < 0.5 13 2675
ACM1 12/27/06 8:40 SF 0.51 < 2.5 3 < 0.5 14 < 0.5 11
DAPTDC 9/6/06 14:06 DT 54410 8.17 18.75 6.41 0.52 7.94 < 0.4 < 0.1 < 0.2 0.12 0.02 < 5 1 < 2 < 1 < 3 < 3 0.077 0.79 4.39 0.241 0.413 < 0.02 5.67 1.288 0.027
DAPTDC 9/6/06 14:06 DF 0.079 0.42 2.73 0.041 0.295 < 0.02 5.38 1.256 0.026
DAPTDC 6/14/07 7:30 DT 51330 7.97 20.21 7.88 2.76 51500 8.02 < 0.4 < 0.1 0.51 0.1 < 0.02 6 < 5 < 2 < 1 < 3 < 3 < 0.005 1.725 5.39 0.47 1.275 < 0.02 9.63 1.28 0.03
DAPTDC 6/14/07 7:30 DF < 0.005 0.345 1.42 0.02 1.185 < 0.02 4.81 1.08 e .01
DAPTEB 9/6/06 12:12 DT 54083 8.21 18.55 6.55 0.67 7.91 0.53 0.13 0.34 0.12 0.03 < 5 1 < 2 < 1 < 3 < 3 0.237 0.81 9.96 0.308 0.767 < 0.02 15.49 1.249 e .014
DAPTEB 9/6/06 12:12 DF 0.248 0.44 7.05 0.087 0.637 < 0.02 16.35 1.185 0.023
DAPTEB 6/14/07 9:10 DT 51158 8.13 20.52 7.17 2.33 51500 7.97 < 0.4 < 0.1 0.63 0.11 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.005 1.295 9.04 0.57 0.455 < 0.02 20.11 1.38 0.02
DAPTEB 6/14/07 9:10 DF < 0.005 0.335 2.13 0.02 0.435 < 0.02 9.15 1.03 0.02
DAPTLB 9/6/06 9:56 DT 51424 8.07 18.63 6.55 0.46 7.94 < 0.4 < 0.1 0.29 0.12 0.02 < 5 1 < 2 < 1 < 3 < 3 0.187 0.73 5.27 0.278 0.411 < 0.02 8.45 1.223 0.028
DAPTLB 9/6/06 9:56 DF 0.204 0.45 2.87 0.063 0.284 < 0.02 6.59 1.249 e .01
DAPTLB 6/14/07 11:00 DT 51274 8.12 20.38 7.24 3.45 51500 8 < 0.4 < 0.1 0.51 0.1 < 0.02 7 < 5 < 2 < 1 < 3 < 3 < 0.005 1.085 4.98 0.45 0.335 < 0.02 10.01 1.21 0.02
DAPTLB 6/14/07 11:00 DF < 0.005 0.345 1.52 0.05 0.365 < 0.02 5.87 1 e .01
DAPTLR 9/6/06 10:54 DT 53895 8.11 17.73 6.71 0.72 7.96 < 0.4 < 0.1 0.25 0.1 0.02 6 2 < 2 < 1 < 3 < 3 0.115 0.7 3.70 0.19 0.349 < 0.02 5.23 1.276 0.03
DAPTLR 9/6/06 10:54 DF 0.129 0.43 2.52 0.048 0.254 < 0.02 6.71 1.142 0.022
DAPTLR 6/14/07 9:50 DT 51286 8.17 20.33 7.21 2.38 51700 7.93 < 0.4 < 0.1 0.47 0.1 < 0.02 9 < 5 < 2 < 1 < 3 < 3 < 0.005 0.905 3.79 0.29 0.295 < 0.02 8.12 1.16 0.03
DAPTLR 6/14/07 9:50 DF < 0.005 0.425 1.36 0.02 0.335 < 0.02 4.69 1.19 e .01
DAPTWB 9/6/06 13:30 DT 52230 8.46 19.34 6.7 0.64 43900 7.96 < 0.4 < 0.1 0.23 0.14 0.03 5 2 < 2 < 1 < 3 < 3 0.062 1.3 11.04 0.533 0.546 < 0.02 12.54 1.362 0.024
DAPTWB 9/6/06 13:30 DF 0.108 0.43 4.89 0.042 0.27 < 0.02 8.75 1.141 0.027
DAPTWB 6/14/07 8:20 DT 51345 8.14 20.47 7.62 2.86 51800 7.98 < 0.4 < 0.1 0.56 0.1 < 0.02 6 < 5 < 2 < 1 < 3 < 3 < 0.005 0.775 6.96 0.31 0.275 < 0.02 16.37 1.26 0.02
DAPTWB 6/14/07 8:20 DF < 0.005 0.345 3.29 0.02 0.325 < 0.02 8.65 1.14 e .01
DSB1 12/27/06 8:20 ST 3656 7.68 12.62 12.08 38.4 7.53 6.11 0.38 3.57 2.04 0.19 55 13 106.4 < 1 < 3 487.5 1.5 2.9 29 4.2 31 < 0.5 390 375
DSB1 12/27/06 8:20 SF 0.95 1 16 0.91 28 < 0.5 270
DSB1 4/20/07 13:58 ST 1584 7.62 14.16 10.97 264 1980 7.16 2.1 0.62 3.73 6.03 0.04 359 79 275.3 < 1 < 3 2510.2 3.5 10 130 17 82 < 0.5 670 7.3 2 340
DSB1 4/20/07 13:58 SF < 0.5 0.95 40 1.1 23 < 0.5 67 1.9 1.1
DSB3 9/7/06 13:05 DT 17657 8.06 26.61 5.59 2.6 13600 7.92 32.5 0.25 1.84 0.5 0.1 13 5 < 2 < 1 < 3 < 3 6.4 1.1 13 0.51 55 < 0.5 20 3365
DSB3 9/7/06 13:05 DF 4 1 7.6 < 0.5 40 < 0.5 10
DSB3 12/27/06 7:50 ST 357 8.35 11.96 12.54 104.8 232 7.15 7.51 0.79 3.8 2.06 0.19 295 45 < 2 < 1 < 3 < 3 0.62 16 34 27 15 < 0.5 210 5.2 1.6 65
DSB3 12/27/06 7:50 SF < 0.5 3.2 16 4.2 6.3 < 0.5 69 2 1.2
DSB3 4/20/07 13:30 ST 381 7.73 15.57 11.48 146 421 6.66 6.9 0.84 3.53 2.31 0.21 219 39 < 2 < 1 < 3 195.7 0.6 11 53 32 18 < 0.5 390 6.7 0.79 60
DSB3 4/20/07 13:30 SF < 0.5 2.8 33 4.3 13 < 0.5 230 2.4 0.55
DSB5 12/27/06 6:40 ST 667 7.35 13.48 6.2 13.5 293 7.05 8.11 0.91 2.09 1.72 0.39 25 10 < 2 < 1 < 3 394.7 3.3 2.1 25 2.3 22 < 0.5 110 2 0.75 255
DSB5 12/27/06 6:40 SF 2.7 0.98 19 0.56 19 < 0.5 83 1.4 0.7
DSB5 4/20/07 13:10 ST 238 7.74 15.71 12.29 34.3 249 6.51 4.1 0.63 1.48 1.79 0.27 71 25 < 2 < 1 < 3 389.5 4.6 4.1 36 6 14 < 0.5 190 1.8 < 0.5 80
DSB5 4/20/07 13:10 SF 0.57 1.1 19 0.54 9.3 < 0.5 96 1 < 0.5
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Table C-11.20a
Aquatic Chemistry at Ambient Coastal Receiving Water Monitoring Sites: 2006-07

Location Date Ty
pe

SC pH TEMP DO Cd Cr Cu Pb Ni Ag Zn As Se
µS C mg/L NTU µS mg/L
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LB-2 9/7/06 9:05 DT 2897 8.02 22.3 7.35 3.64 2210 7.7 4.98 0.16 1.1 1.29 0.33 5 4 < 2 < 1 < 3 69.9 < 0.5 1.5 9.6 1.7 4.5 < 0.5 19 640
LB-2 9/7/06 9:05 DF < 0.5 0.99 4.9 < 0.5 4.6 < 0.5 10
LB-2 12/27/06 6:45 ST 367 7.72 14.6 11.3 4.93 268 7.43 7.26 0.57 1.81 1.81 0.48 9 5 < 2 < 1 < 3 402.4 < 0.5 2.3 72 2.7 4.5 < 0.5 85 100
LB-2 12/27/06 6:45 SF < 0.5 1.9 67 2.6 4.1 < 0.5 73
LB-3 12/27/06 7:30 ST 1033 7.89 11.85 11.42 16.9 823 7.71 4.99 0.45 1.58 1.31 0.25 41 11 < 2 < 1 < 3 < 3 < 0.5 3.2 24 5 4.9 < 0.5 77 290
LB-3 12/27/06 7:30 SF < 0.5 1.2 16 1.3 3.9 < 0.5 43
LB-4 12/27/06 7:48 ST 578 8.05 14.84 12.37 4.83 430 7.35 7.62 0.58 2.38 1.49 0.38 10 6 < 2 < 1 < 3 < 3 < 0.5 1.5 47 1.7 3.9 < 0.5 110 2.7 1.3 165
LB-4 12/27/06 7:48 SF < 0.5 0.85 40 0.95 3.4 < 0.5 93 2.5 1.2
LB-4 4/20/07 11:25 ST 630 8.25 16.68 11.22 416 539 6.88 6.83 1.7 6.92 3.99 0.42 1260 317 < 2 < 1 < 3 3074.4 1.2 31 250 48 43 < 0.5 800 6.4 0.86 90
LB-4 4/20/07 11:25 SF < 0.5 2.7 54 1.7 15 < 0.5 130 2.2 0.71
NI-1 9/7/06 11:30 DT 6154 8.14 22.56 7.07 2.67 5380 7.91 1.16 0.16 1.14 0.39 0.06 < 5 2 < 2 < 1 < 3 17.8 15 0.59 5.9 < 0.5 150 < 0.5 40 2390
NI-1 9/7/06 11:30 DF 5.1 < 0.5 3.2 < 0.5 150 < 0.5 29
NI-1 12/27/06 9:25 ST 5420 7.96 14.93 10.6 4.12 7.95 3.93 0.27 1.31 0.52 0.08 5 2 < 2 < 1 < 3 165.2 14 1.9 12 < 0.5 110 < 0.5 65 1865
NI-1 12/27/06 9:25 SF 14 1.5 9.7 < 0.5 110 < 0.5 60
NI-1 4/20/07 12:15 ST 538 7.75 15.62 10.95 86.8 535 6.47 7.68 1.03 3.06 2.41 0.38 132 44 < 2 < 1 < 3 412.6 2.8 7.3 79 8.8 17 < 0.5 260 2.5 0.84 85
NI-1 4/20/07 12:15 SF 0.73 1.6 43 < 0.5 11 < 0.5 150 1.4 0.74
SCM1 9/7/06 10:38 DT 3948 8.07 21.29 7.8 51.2 3370 7.78 8.4 0.19 1.62 2.27 0.35 130 19 < 2 < 1 < 3 221 2 4.9 12 1.6 23 < 0.5 34 1145
SCM1 9/7/06 10:38 DF 0.79 < 0.5 3.4 < 0.5 21 < 0.5 9.3
SCM1 12/27/06 9:25 ST 2042 8.17 12.05 12.85 9.52 7.93 8.21 0.3 1.17 1.31 0.32 18 5 < 2 < 1 < 3 95.7 0.69 1.9 10 0.67 7.1 < 0.5 31 700
SCM1 12/27/06 9:25 SF < 0.5 0.77 5.9 < 0.5 6.1 < 0.5 19
SJC1 12/27/06 7:15 ST 960 7.9 11.13 10.23 19.3 406 7.58 4.04 0.39 2.26 1.91 0.1 204 36 34.1 < 1 < 3 134.8 1.1 12 32 15 12 < 0.5 150 4.3 2 575
SJC1 12/27/06 7:15 SF < 0.5 0.51 4.8 < 0.5 3.6 < 0.5 15 1.6 1.6
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Table C-11.20b
Expanded Stormwater Analyses at Ambient Coastal Receiving Waters Sites

StationCode SJC1 DSB3 DSB5 LB-4 DSB1 DSB3 DSB5 NI-1 LB-4
Date 12/27/06 12/27/06 12/27/06 12/27/06 4/20/07 4/20/07 4/20/07 4/20/07 4/20/07
Time 7:15 7:50 6:40 7:48 13:58 13:30 13:10 12:15 11:25
Analyte Units FW FW FW FW FW FW FW FW FW
Dissolved Oxygen mg/L 10.23 12.54 6.2 12.37 10.97 11.48 12.29 10.95 11.22
Field Specific Conductance μS 960 357 667 578 1584 381 238 538 630
Field pH 7.9 8.35 7.35 8.05 7.62 7.73 7.74 7.75 8.25
WaterTemperature C 11.13 11.96 13.48 14.84 14.16 15.57 15.71 15.62 16.68
Lab pH 7.58 7.15 7.05 7.35 7.16 6.66 6.51 6.47 6.88
Lab Specific Conductance μS 406 232 293 430 1980 421 249 535 539
Turbidity NTU 19.3 104.8 13.5 4.83 264 146 34.3 86.8 416
Nitrate + Nitrite as NO3 mg/L 4.04 7.51 8.11 7.62 2.1 6.9 4.1 7.68 6.83
Ammonia as N mg/L 0.39 0.79 0.91 0.58 0.62 0.84 0.63 1.03 1.7
TKN mg/L 2.26 3.8 2.09 2.38 3.73 3.53 1.48 3.06 6.92
OrthoPhosphate as P mg/L 0.1 0.19 0.39 0.38 0.04 0.21 0.27 0.38 0.42
Total Phosphorus as PO4 mg/L 1.91 2.06 1.72 1.49 6.03 2.31 1.79 2.41 3.99
TSS mg/L 204 295 25 10 359 219 71 132 1260
VSS mg/L 36 45 10 6 79 39 25 44 317
Cd μg/L 1.1 0.62 3.3 < 0.5 3.5 0.6 4.6 2.8 1.2
Cd dissolved μg/L < 0.5 < 0.5 2.7 < 0.5 < 0.5 < 0.5 0.57 0.73 < 0.5
Cr μg/L 12 16 2.1 1.5 10 11 4.1 7.3 31
Cr dissolved μg/L 0.51 3.2 0.98 0.85 0.95 2.8 1.1 1.6 2.7
Cu μg/L 32 34 25 47 130 53 36 79 250
Cu dissolved μg/L 4.8 16 19 40 40 33 19 43 54
Pb μg/L 15 27 2.3 1.7 17 32 6 8.8 48
Pb dissolved μg/L < 0.5 4.2 0.56 0.95 1.1 4.3 0.54 < 0.5 1.7
Ni μg/L 12 15 22 3.9 82 18 14 17 43
Ni dissolved μg/L 3.6 6.3 19 3.4 23 13 9.3 11 15
Ag μg/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Ag dissolved μg/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Zn μg/L 150 210 110 110 670 390 190 260 800
Zn dissolved μg/L 15 69 83 93 67 230 96 150 130
As μg/L 4.3 5.2 2 2.7 7.3 6.7 1.8 2.5 6.4
As dissolved μg/L 1.6 2 1.4 2.5 1.9 2.4 1 1.4 2.2
Se μg/L 2 1.6 0.75 1.3 2 0.79 < 0.5 0.84 0.86
Se dissolved μg/L 1.6 1.2 0.7 1.2 1.1 0.55 < 0.5 0.74 0.71
Hardness as CaCO3 mg/L 575 65 255 165 340 60 80 85 90
Total Coliform CFU/100ml 89000 180000 41000 31000 780000
Fecal Coliform CFU/100ml 6000 1000 5700 6000 8000
Enterococci CFU/100ml 42000 6000 9000 15000 76000
DOC 11 22 16 17 31 47 24 47 86
Organophosphate Pesticides
Diazinon ng/L 34 < 2 < 2 < 2 275 < 2 < 2 < 2 < 2
Chlorpyrifos ng/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dimethoate ng/L < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3
Malathion ng/L 135 < 3 395 < 3 2510 196 390 413 3074
Pyrethroid Pesticides
Allethrin ng/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Bifenthrin ng/L < 5 < 5 < 5 37 27 42 31 52 288
Cyfluthrin ng/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Cypermethrin ng/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Deltamethrin ng/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
L-Cyhalothrin ng/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Permethrin ng/L < 5 < 5 < 5 40 < 5 < 5 < 5 < 5 169
Prallethrin ng/L < 5 < 5 < 5 < 5 664 < 5 < 5 < 5 < 5
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Table C-11.20b
Expanded Stormwater Analyses at Ambient Coastal Receiving Waters Sites

StationCode SJC1 DSB3 DSB5 LB-4 DSB1 DSB3 DSB5 NI-1 LB-4
Date 12/27/06 12/27/06 12/27/06 12/27/06 4/20/07 4/20/07 4/20/07 4/20/07 4/20/07
Time 7:15 7:50 6:40 7:48 13:58 13:30 13:10 12:15 11:25
Analyte Units FW FW FW FW FW FW FW FW FW
Acid Extractables
2,4- Dimethylphenol ng/L 664 830 1107 1531 204 306 < 100 363 < 100
2,4- Dichlorophenol ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
2,4,6- Trichlorophenol ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
2,4-Dinitrophenol ng/L < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 e 184
2-chlorophenol ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
2-Methyl-4,6-dinitrophenol ng/L 292 335 566 589 < 100 < 100 < 100 < 100 < 100
2-Nitrophenol ng/L < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100
4-Chloro-3-methylphenol ng/L < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100
4-Nitrophenol ng/L < 100 < 100 < 100 e 168 < 100 < 100 < 100 < 100 < 100
Pentachlorophenol ng/L < 50 < 50 116 < 50 212 e 86 400 170 910
Phenol ng/L 204 218 243 217 e 120 405 232 257 891
Base/Neutral Extractables
1,2,4-Trichlorobenzene ng/L < 10 < 10 < 10 < 1 < 1 < 1 < 1 < 1 < 1
1,2-Dichlorobenzene ng/L < 10 < 1 < 10 < 10 < 1 < 1 < 1 < 1 < 10
1,3-Dichlorobenzene ng/L < 10 < 1 < 1 < 10 < 10 < 1 < 1 < 1 < 10
1,4-Dichlorobenzene ng/L < 10 < 1 < 1 < 10 < 10 < 1 < 1 < 10 < 10
2,4-Dinitrotoluene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
2,6-Dinitrotoluene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
2-Chloronaphthalene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
3,3'-dichlorobenzidine ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
4-Bromophenylphenylether ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
4-Chlorophenylphenylether ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
Azobenzene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
Benzidine ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
bis(2-Chloroethoxy)methane ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
bis(2-Chloroethyl)ether ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
bis(2-Chloroisopropyl)ether ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
bis(2-Ethylhexyl) Phthalate ng/L 5279 2786 2698 2645 9189 7242 5725 4374 39824
Butylbenzyl Phthalate ng/L 1016 1718 1574 762 2830 3224 1679 626 3140
Diethyl Phthalate ng/L 291 473 398 437 153 1192 254 238 701
Dimethyl Phthalate ng/L 134 82 82 60 46 2953 52 69 213
Di-n-butyl Phthalate ng/L 744 927 500 540 1334 683 395 356 1228
Di-n-octyl Phthalate ng/L 313 119 424 274 444 1172 1106 425 2450
Hexachlorobenzene ng/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Hexachlorobutadiene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
Hexachlorocyclopentadiene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
Hexachloroethane ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
Isophorone ng/L < 50 < 50 < 50 < 50 < 50 143 < 50 < 50 250
Nitrobenzene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
N-Nitrodimethylamine ng/L < 50 < 50 < 50 < 50
N-Nitrosodi-n-propylamine ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
N-Nitrosodiphenylamine ng/L < 50 < 50 < 50 < 50 < 50 e 57 < 50 < 50 e 67
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Table C-11.20b
Expanded Stormwater Analyses at Ambient Coastal Receiving Waters Sites

StationCode SJC1 DSB3 DSB5 LB-4 DSB1 DSB3 DSB5 NI-1 LB-4
Date 12/27/06 12/27/06 12/27/06 12/27/06 4/20/07 4/20/07 4/20/07 4/20/07 4/20/07
Time 7:15 7:50 6:40 7:48 13:58 13:30 13:10 12:15 11:25
Analyte Units FW FW FW FW FW FW FW FW FW
Polycyclic Aromatic Hydrocarbons
LMW PAHs
Acenaphthene ng/L 12.4 16.3 22 27.5 13.3 17.3 13.4 < 1 81.8
Acenaphthylene ng/L 9.3 e 4.8 7.2 < 1 e 3.8 6.8 5 7.6 45.8
Anthracene ng/L 21.2 32.5 20 13.6 19 23.3 19 < 1 278.7
Biphenyl ng/L 17.7 13.8 9.3 11.3 15.2 25.8 10.4 40.4 526.3
Dibenzothiophene ng/L 37 47 35.6 42.1 24.5 85.5 48.6 78.1 252.8
Fluorene ng/L 12.4 14.5 8.4 9.4 12.9 20 < 1 < 1 160.2
2-Methylnaphthalene ng/L 16.9 11.4 17.4 17.8 11.3 17 16.2 12.6 220.4
1-Methylphenanthrene ng/L 22.9 20.9 13.4 18.3 < 1 28.9 14.6 14.8 160
Naphthalene ng/L 30.4 < 10 < 10 10.7 < 10 < 10 < 10 < 10 < 10
1-Methylnaphthalene ng/L 11.7 7.5 7.1 6.2 6.7 12.8 9 9.7 213.3
2,6-Dimethylnaphthalene ng/L 25.8 < 1 14 14.4 36.6 20.4 9.3 < 1 228.9
2,3,5-Trimethylnaphthalene ng/L 12.5 < 1 < 1 < 1 < 1 9.6 < 1 < 1 117.8
Phenanthrene ng/L 76.4 91.6 67.1 28.9 49.1 108.2 87.9 47.6 1493
HMW PAHs
Benzo[a]anthracene ng/L 37.2 13.4 12 8.4 9.2 12.4 10.3 6.8 518.2
Benzo[a]pyrene ng/L 44.2 14.3 11.5 < 1 17.5 19 25.2 20.1 516.2
Benzo[b]fluoranthene ng/L 62.5 39.3 18.6 7.2 43.5 52.8 55.1 46.9 590.1
Benzo[e]pyrene ng/L 73.3 37.2 21.2 < 1 36.9 52.8 55.1 46.9 590.1
Benzo[g,h,i]perylene ng/L 115.4 44.3 29.9 7.2 48.1 64.5 76.2 73.2 595.9
Benzo[k]fluoranthene ng/L 50.9 27.9 17.1 10.2 17.5 23.7 25.2 20.6 516.2
Chrysene ng/L 108.7 76 34.3 16.6 45.6 105.2 75 90.4 1278.7
Dibenz[a,h]anthracene ng/L 11.4 11.1 6.2 < 1 7.7 10.9 7.6 10.4 96.8
Fluoranthene ng/L 106.1 104.3 67.9 21 85.2 141.4 112.5 60 2942.4
Indeno[1,2,3-c,d]pyrene ng/L 46 19.7 16.3 5.2 18.3 20.9 34 18.4 463.5
Perylene ng/L 53.5 28.2 20.3 < 1 18 12.9 19.7 48.4 177.4
Pyrene ng/L 105.4 59.5 47.1 12.2 59.4 102.1 95.1 77.1 1950.5
Total PAHs ng/L 1121 749 533.1 288.2 622.3 1019.5 846.1 756.3 14149.4
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Table C-11.21
Summary of Exceedances to CTR Criteria for Acute Toxicity

at Ambient Coastal Receiving Waters Sites

Station Location Samples Cd Cu Pb Ni Zn
DAPTDC Dana Point Harbor Dana Cove 2 0 0 0 0 0
DAPTEB Dana Point Harbor East Basin 2 0 1 0 0 0
DAPTLB Dana Point Harbor boat launch 2 0 0 0 0 0
DAPTLR Dana Point Harbor at lauch ramp area near bait dock 2 0 0 0 0 0
DAPTWB Dana Point Harbor West Basin 2 0 1 0 0 0
ACM1 Aliso Creek Mouth 2 0 0 0 0 0
DSB1 Doheny State Beach 2 0 2 0 0 1
DSB3 Doheny State Beach Drain 3 3 0 3 0 0 1
DSB5 Doheny State Beach Drain 5 2 0 2 0 0 1
LB-2 Laguna Beach Marine Life Refuge Drain 2 2 0 2 0 0 0
LB-3 Laguna Beach Marine Life Refuge Drain 3 (Laguna Canyon Wash) 1 0 1 0 0 0
LB-4 Laguna Beach Marine Life Refuge Drain 4 2 0 2 0 0 2
NI-1 Niguel Marine Life Refuge 3 0 2 0 2 1
SCM1 Salt Creek Mouth 2 0 1 0 0 0
SJC1 San Juan Creek Mouth 1 0 0 0 0 0

Totals 30 0 17 0 2 6

Saltwater
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Table C-11.22
Aquatic Toxicity at Ambient Coastal Receiving Waters Sites: 2006-07 SDR
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ACM1 12/27/06 8:40 ST 23 98.5 <6.25 80.91 >16 0 100 50 75 2 100 100 >100 0 70 90 100 >100 1 0.278 0.276 100 >100 1
ACM1 9/7/06 10:00 DT 91.75 91 100 >100 1 100 97.5 100 >100 1 100 100 >100 0 67.5 97.5 100 >100 1 0.147 0.236 100 >100 1
DAPTDC 6/14/07 7:30 DT 93 99 93.75 97.25 50 >100 2 94.5 96.5 100 >100 1 87.5 95 >100 0.528 57.5 80 < 50 >100 >2 0.16 0.173 100 >100 1
DAPTDC 9/6/06 14:06 DT 83 96 100 100 100 >100 1 100 100 100 >100 1 100 100 >100 0 95 92.5 100 >100 1 0.323 0.223 100 >100 1
DAPTEB 6/14/07 9:10 DT 95 99 79.5 89.25 < 50 >100 >2 84.5 93.25 < 50 >100 >2 92.5 100 >100 0.515 50 80 50 >100 2 0.021 0.173 50 77.92 2
DAPTEB 9/6/06 12:12 DT 9 96 100 100 100 >100 1 100 100 100 >100 1 100 100 >100 0 85 92.5 100 >100 1 0.243 0.223 100 >100 1
DAPTLB 6/14/07 11:00 DT 87 99 97 97.25 100 >100 1 91.75 96.25 < 50 >100 >2 90 100 >100 0.588 62.5 80 100 >100 1 0.032 0.173 < 50 29.52 >2
DAPTLB 9/6/06 9:56 DT 87 96 100 100 100 >100 1 100 100 100 >100 1 100 100 >100 0 85 92.5 100 >100 1 0.269 0.223 100 >100 1
DAPTLR 6/14/07 9:50 DT 85 99 92.5 94.25 100 >100 1 91.25 95.5 < 50 >100 >2 97.5 100 >100 0.234 72.5 80 100 >100 1 0.144 0.173 100 >100 1
DAPTLR 9/6/06 10:54 DT 77 96 100 100 100 >100 1 100 100 100 >100 1 100 100 >100 0 97.5 92.5 100 >100 1 0.364 0.223 100 >100 1
DAPTWB 6/14/07 8:20 DT 94 99 92.5 96.25 < 50 >100 >2 92.5 96.5 < 50 >100 >2 75 100 >100 0.822 52.5 80 < 50 >100 >2 0.077 0.173 < 50 40.56 >2
DAPTWB 9/6/06 13:30 DT 82 96 100 100 100 >100 1 100 100 100 >100 1 100 100 >100 0 92.5 92.5 100 >100 1 0.275 0.223 100 >100 1
DSB1 12/27/06 8:20 ST 0 100 <6.25 59.18 >16 0 100 12.5 66.89 8 100 100 >100 0 67.5 95 100 >100 1 0.334 0.327 100 97.16 1
DSB1 4/20/07 13:58 ST 80.6 96.6 12.5 > 60.6 8 20 95.6 6.25 20.5 16 5 97.5 62.4 4 0 95 12.5 44 8 0 0.265 6.25 37.3 16
DSB3 12/27/06 7:50 ST 70 99 12.5 > 58.5 8 0 95 12.5 17 8 87.5 95 >100 0.528 78 95 100 >100 1 0.23 0.25 100 >100 1
DSB3 4/20/07 13:30 ST 0 96.4 <6.25 7.1 >16 0 97.2 6.25 12.8 16 35 97.5 82.8 1.066 25 95 25 69.6 4 0.07 0.265 25 65 4
DSB3 9/7/06 13:05 DT 66.25 93.5 12.5 >100 8 97.75 98.75 100 >100 1 100 100 >100 0 35 97.5 50 82.81 2 0.062 0.236 50 66.79 2
DSB5 12/27/06 6:40 ST 76 99 25 > 58.5 4 0 95 <6.25 7.85 >16 0 95 0 95 25 39.9 4 0 0.27 25 41.5 4
DSB5 4/20/07 13:10 ST 18.6 97 6.25 23.1 16 0 98.6 12.5 22.1 8 62 97.5 >100 1 70 95 50 >100 2 0.148 0.265 12.5 >100 8
LB-2 12/27/06 6:45 ST 7.5 97.5 <6.25 70.11 >16 0 100 12.5 40.4 8 100 100 >100 0 10 90 25 68.21 4 0.055 0.276 100 44.65 1
LB-2 9/7/06 9:05 DT 92.5 95 100 >100 1 100 100 100 >100 1 20 100 77.06 1.298 0 97.5 50 63.89 2 0 0.236 25 25.86 4
LB-3 12/27/06 7:30 ST 55 100 6.25 >100 16 11 100 25 76.99 4 100 100 >100 0 77.5 90 100 >100 1 0.15 0.276 50 >100 2
LB-4 12/27/06 7:48 ST 74 99 12.5 > 58.5 8 0 98 <6.25 11 >16 0 95 0 95 25 33.2 4 0 0.27 25 34.8 4
LB-4 4/20/07 11:25 ST 29.4 97 6.25 11.9 16 0 99.4 6.25 11.6 16 27.5 100 82 1.22 10 87.5 25 64.6 4 0.065 0.228 12.5 69.3 8
NI-1 12/27/06 9:25 ST 60 100 <6.25 >100 >16 0 100 12.5 74.06 8 100 100 >100 0 52.5 100 50 >100 2 0.11 0.219 50 97.89 2
NI-1 4/20/07 12:15 ST 34.4 97 <6.25 28.8 >16 0 98.8 6.25 14.6 16 5 100 62.5 1.6 0 87.5 12.5 45.7 8 0 0.228 6.25 28.1 16
NI-1 9/7/06 11:30 DT 71.5 92.25 25 >100 4 95 98.5 100 >100 1 100 100 >100 0 27.5 97.5 50 83.65 2 0.089 0.236 50 75.84 2
SCM1 12/27/06 9:25 ST 81.25 100 6.25 >100 16 90 94 100 >100 1 100 100 >100 0 57.5 95 50 >100 2 0.184 0.847 100 8.85 1
SCM1 9/7/06 10:38 DT 68.5 92.5 <6.25 >100 >16 100 100 100 >100 1 100 100 >100 0 42.5 97.5 50 91.41 2 0.05 0.236 50 65.81 2
SJC1 12/27/06 7:15 ST 0 97 6.25 66.44 16 0 100 12.5 36.74 8 100 100 >100 0 87.5 90 100 >100 1 0.144 0.276 12.5 >100 8

Growth
Chronic Sea Urchin 

Fertilization
Chronic Sea Urchin 

Development

Mysidopsis Bahia Survival and Growth

Acute Survival

TypeDateSite

Chronic Survival
Eohaus 10d 
Surv (sed)
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Table C-11.23
Pattern of Substantial (>8 toxic units) Toxicity

at Ambient Coastal Monitoring Sites

ACM1 SF
DSB1 SF SD, MG
DSB3 SF, SD
DSB5 SD SF  
LB-2 SF
LB-3 SF
LB-4 SD SF, SD
NI-1 SF SF, SD, MG
SCM1 SF SF
SJC1 SF
S -  Sea Urchin F - Fertilization
M - Mysidopsis D - Development

G - Growth

Sample Date
Stations Jun 14, 2007Sept 6, 2006 

Sept 7, 2006 Dec 27, 2006 Apr 20, 2007
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Table C-11.24
Dry Weather Reconnaissance Sites Exceeding Upper Bound or Below Lower Bound of Regional 

Tolerance Interval on Consecutive Sampling Dates

Watershed Site Type A
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Aliso Creek AVJ01P26 Random X
AJ01P27 Targeted X
AVJ01P28 Targeted X X X X X X
AVJ02P05 Random X X
LFJ01P01 Targeted
LFJ01P05 Targeted X X X
LNJ03P13 Targeted X X
LNJ04@J03 Targeted X
LWJ01ASVM Targeted X

Dana Point Coastal Streams

Laguna Coastal Streams DPI01S03 Targeted X
LBHPSE12 Targeted X X
LWI02P18 Targeted X

Salt Creek

San Clemente Coastal Streams DPM00P01 Random X X
SCBS@M02 Targeted X X
SCM03P01 Targeted X

San Juan Creek DPL01S02 Targeted X X X X
COL02P55 Random X X X
LNL03P03 Targeted X X X
MVL03P07 Targeted X
RSML02P28 Random X
SJCL01@CC Targeted X X
SJCL01TBN1 Targeted X X X

Region Total 5 5 5 2 2 2 3 1 8 2 6 2

Tolerance Interval Bound Consecutively Exceeded
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Table C-11.25
Sediment Chemistry and Toxicity in Dana Point Harbor

DAPTEB DAPTEB DAPTWB DAPTWB DAPTDC DAPTDC DAPTLB DAPTLB DAPTLR DAPTLR
9/6/06 6/14/07 9/6/06 6/14/07 9/6/06 6/14/07 9/6/06 6/14/07 9/6/06 6/14/07
12:12 9:10 13:30 8:20 14:06 7:30 9:56 11:00 10:54 9:50

Toxicity 10-d Amphipod Surv % 9 95 82 94 83 93 87 87 77 85
%Clay % 28.40 28.98 17.76 28.85 28.51 9.11 6.27 24.11 29.23 15.85
%Silt + Clay % 63.33 76.97 44.73 83.86 93.16 49.64 24.54 88.64 90.36 55.92
TOC-S %C 5.37 4.69 2.34 2.98 0.9 1.08 2.12 1.98 1.65 1.45
Total Sulfide mg/kg 1052 108 211 318 264
Ag mg/kg 0.2 1.763 0.2 0.541 < 0.025 0.164 0.2 0.487 0.1 0.391
Al mg/kg 14449 32700 12289 26991 6795 13536 28129 17189 28841
As mg/kg 7.1 22.9 7.2 24.8 3.2 8.7 9.3 20.7 8.2 18.4
Ba mg/kg 94.7 145.8 91.4 155.8 85.8 101.7 132.1 149.7 126.3 167.5
Be mg/kg 0.7 1.537 0.3 0.815 0.1 0.309 0.5 0.882 0.5 0.909
Cd mg/kg 4.1 4.255 0.3 0.34 0.1 0.248 0.4 0.713 0.4 0.535
Co mg/kg 7.1 9.198 4.6 7.782 3.2 5.073 7 8.264 6.3 8.377
Cr mg/kg 30.9 128.5 30.9 140.4 23.6 64.7 37.9 103.1 33.1 93.1
Cu mg/kg 221.2 403.8 228.1 486.8 39.1 62.0 233.8 293.8 155.3 220.7
Fe mg/kg 22438 55989 20498 53770 10918 25825 29568 53697 27158 53390
Hg mg/kg < 0.01 0.02 0.025 0.034 e .017 e .012 0.034 0.044 0.032 0.026
Mn mg/kg 159.7 230.3 148.3 237.2 101.9 155.0 224.9 244.7 213.2 259.4
Mo mg/kg 4.3 4.27 1.9 2.177 0.8 1.051 2.6 2.067 1.9 2.156
Ni mg/kg 24.1 30.88 14.1 25.93 11 18.29 17.8 22.44 16.1 22.97
Pb mg/kg 27 28.24 27.38 26.98 6.46 9.55 23.71 36.56 14.24 16.08
Sb mg/kg 0.7 0.54 0.5 0.32 0.1 0.14 0.4 0.20 0.3 0.18
Se mg/kg 1.2 1.15 0.8 1.33 0.4 0.49 0.9 1.03 0.9 0.92
Sn mg/kg 3.3 5.15 2.2 3.54 0.7 0.94 2.4 2.75 1.8 2.35
Sr mg/kg 65.5 78.46 46.5 76.89 44.3 61.04 67.4 72.95 60.5 76.14
Ti mg/kg 699.3 1211 759.6 1197 489.9 803 999.5 1096 879.6 1151
Tl mg/kg 0.2 0.362 0.2 0.315 0.1 0.139 0.3 0.365 0.3 0.34
V mg/kg 48.9 102.0 46.9 104.8 26.3 48.6 64.9 93.2 58.6 99.1
Zn mg/kg 337 464.8 194.6 323.1 60.2 90.2 239.4 295.9 187.1 237.8
Polycyclic Aromatic Hydrocarbons
LMW PAHs 375.4 319.2 1129.3 158.9 12.79 55
Acenaphthene μg/kg 12.0 7.2 25.1 e 3.7 < 1 e 2.1
Acenaphthylene μg/kg e 4 e 2.5 25.63 e 3.2 e 1.97 e 1.6
Anthracene μg/kg 46.32 46.3 123.86 20.7 e 4.99 9.6
Biphenyl μg/kg e 2.17 9.2 9.66 e 2 < 1 e 1.3
Dibenzothiophene μg/kg 16.48 10.4 36.76 6.7 < 1 e 1.8
Fluorene μg/kg 20.13 9.6 26.9 e 4.3 e 1.16 e 3.6
2-Methylnaphthalene μg/kg e 4.09 e 4.3 52.97 e 2.9 e 2.64 e 3.8
1-Methylphenanthrene μg/kg 19.68 < 1 75.36 12.6 e 1.93 e 4.1
Naphthalene μg/kg e 2.17 7.6 22.04 5.1 < 1 e 4.4
1-Methylnaphthalene μg/kg e 2.32 e 2.3 20.38 e 1.6 e 1.55 e 1.5
2,6-Dimethylnaphthalene μg/kg 6.37 41.4 40.63 15.3 e 2.74 7.5
2,3,5-TriMethylnaphthalene μg/kg e 3.59 < 1 10.16 < 1 e 1.01 < 1
Phenanthrene μg/kg 254 187.5 660 98.5 12.79 37.9
HMW PAHs 2884 2527.6 9896 1832.2 482.61 850.7
Benzo[a]anthracene μg/kg 225 171.4 756 112.1 20.76 41
Benzo[a]pyrene μg/kg 255 217.1 985 160.6 40.9 58.7
Benzo[b]fluoranthene μg/kg 240 214.3 938 154.5 45.27 68.6
Benzo[b]fluoranthene μg/kg 237 247 856 174.4 50.07 102.8
Benzo[e]pyrene μg/kg 197 135.4 76.1
Benzo[g,h,i]perylene μg/kg 216 200.4 755 146.9 85.28 101.7
Chrysene μg/kg 276 234.6 963 185.3 31.68 64.5
Dibenz[a,h]anthracene μg/kg 51 31.5 201 34.6 14.4 12.5
Fluoranthene μg/kg 553 428.1 1689 282.2 43.65 88.9
Indeno[1,2,3-c,d]Pyrene μg/kg 220 179 824 127.4 69.23 81.6
Perylene μg/kg 94 106.8 327 106.8 28.08 68.4
Pyrene 516 300.4 1601 212 53.29 85.9
Pyrethroid Pesticides
Allethrin μg/kg < 5 < 5 < 5 < 5 < 5 < 5
Bifenthrin μg/kg 35.3 32.6 e 16.9 e 9.1 < 5 < 5
Cyfluthrin μg/kg < 5 < 5 < 5 < 5 < 5 < 5
Cypermethrin μg/kg < 5 < 5 < 5 < 5 < 5 < 5
Deltamethrin μg/kg < 5 < 5 < 5 < 5 < 5 < 5
L-Cyhalothrin μg/kg < 5 < 5 < 5 < 5 < 5 < 5
Permethrin μg/kg 139 55.8 < 5 e 20.1 < 5 e 9.9
Prallethrin μg/kg < 5 < 5 < 5 < 5 < 5 < 5

Anthropogenically Enriched Above NOAA ERM Value

Station
Date
Time
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Table C-11.25
Sediment Chemistry and Toxicity in Dana Point Harbor

DAPTEB DAPTEB DAPTWB DAPTWB DAPTDC DAPTDC DAPTLB DAPTLB DAPTLR DAPTLR
9/6/06 6/14/07 9/6/06 6/14/07 9/6/06 6/14/07 9/6/06 6/14/07 9/6/06 6/14/07
12:12 9:10 13:30 8:20 14:06 7:30 9:56 11:00 10:54 9:50

Station
Date
Time

Triazine Pesticides
Ametryn μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Atraton μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Atrazine μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Prometon μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Prometryn μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Propazine μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Secbumeton μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Simazine μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Simetryn μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Terbuthylazine μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Tertbutryn μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Organochlorine Pesticides and PCB Arochlors
2,4 DDD μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
2,4 DDE μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
2,4 DDT μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
4,4'-DDD μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
4,4'-DDE μg/kg e 3.4 e 3.6 21.2 14.5 e 2 6.1 e 2.7 9.6 e 1.1 5.6
4,4'-DDT μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
alpha-BHC μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
beta-BHC μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
delta-BHC μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
gamma-BHC (Lindane) μg/kg < 1 < 1 < 1 < 1 5.5 < 1 < 1 < 1 < 1 < 1
Aldrin μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Chlordane μg/kg 9.5 12.6 46.5 12 < 1 < 5 < 1 < 5 < 1 < 5
Chlordane-alpha μg/kg e 2.7 e 3.1 13.5 e 2.8 < 1 < 1 < 1 < 1 < 1 < 1
Chlordane-gamma μg/kg e 2.2 e 4.2 14 e 3.4 < 1 < 1 < 1 < 1 < 1 < 1
OxyChlordane μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
cis-Nonachlor μg/kg e 1.6 e 1.8 5.7 e 2.9 < 1 < 1 < 1 < 1 < 1 < 1
Dieldrin μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Endosulfan I μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Endosulfan II μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Endosulfan Sulfate μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Endrin μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Endrin Aldehyde μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Endrin Ketone μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Heptachlor μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Heptachlor Epoxide μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Methoxychlor μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Mirex μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB-1016 μg/kg < 10 < 10 < 10 < 10 < 10
PCB-1221 μg/kg < 10 < 10 < 10 < 10 < 10
PCB-1232 μg/kg < 10 < 10 < 10 < 10 < 10
PCB-1242 μg/kg < 10 < 10 < 10 < 10 < 10
PCB-1248 μg/kg < 10 < 10 < 10 < 10 < 10
PCB-1254 μg/kg < 10 57.2 < 10 < 10 < 10
PCB-1260 μg/kg < 10 < 10 < 10 < 10 < 10
Perthane μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Toxaphene μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Trans-Nonachlor μg/kg e 3 e 3.5 13.3 e 2.9 < 1 < 1 < 1 < 1 < 1 < 1
Organophosphate Pesticides
Bolstar μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Chlorpyrifos μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Demeton μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Diazinon μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Dichlorvos μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Dimethoate μg/kg < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Disulfoton μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Ethoprop μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Fenchlorphos μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Fensulfothion μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Fenthion μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Malathion μg/kg < 5 < 5 44.9 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Merphos μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Mevinphos μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Parathion-Methyl μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Phorate μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Tetrachlorvinphos μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Tokuthion μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
Trichloronate μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
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Table C-11.25
Sediment Chemistry and Toxicity in Dana Point Harbor

DAPTEB DAPTEB DAPTWB DAPTWB DAPTDC DAPTDC DAPTLB DAPTLB DAPTLR DAPTLR
9/6/06 6/14/07 9/6/06 6/14/07 9/6/06 6/14/07 9/6/06 6/14/07 9/6/06 6/14/07
12:12 9:10 13:30 8:20 14:06 7:30 9:56 11:00 10:54 9:50

Station
Date
Time

PCB Congeners
PCB018 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB028 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB031 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB033 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB037 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB044 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB049 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB052 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB066 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB070 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB074 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB077 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB081 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB087 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB095 μg/kg < 1 e 1.1 7.5 e 2.9 < 1 < 1 < 1 < 1 < 1 < 1
PCB097 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB099 μg/kg < 1 < 1 7.5 e 2.6 < 1 < 1 < 1 < 1 < 1 < 1
PCB101 μg/kg < 1 e 2.2 10.7 e 4 < 1 e 1.1 < 1 e 1.4 < 1 < 1
PCB105 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB110 μg/kg < 1 < 1 7 e 2.3 < 1 < 1 < 1 < 1 < 1 < 1
PCB114 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB118 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB119 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB123 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB126 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB128+167 μg/kg < 1 < 1 < 1 < 1 < 1
PCB138 μg/kg < 1 < 1 12 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB141 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB149 μg/kg < 1 e 1.7 5.2 < 1 < 1 < 1 < 1 e 1.6 < 1 < 1
PCB151 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB153 μg/kg < 1 e 1.7 11 e 2.3 < 1 < 1 < 1 e 2 < 1 < 1
PCB156 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB157 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB158 μg/kg < 1 < 1 e 3.2 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB168+132 μg/kg < 1 < 1 e 4.2 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB169 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB170 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB177 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB180 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB183 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB187 μg/kg < 1 < 1 < 1 e 3.5 < 1 < 1 < 1 < 1 < 1 < 1
PCB189 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB194 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB200 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB201 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
PCB206 μg/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Herbicides
2,4,5 TP-Silvex μg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
2,4-D μg/kg < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100
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Table C-11.26
Benthic Infaunal Community Analysis from Dana Point Harbor

Community Measure
Sep-06 Jun-07 Sep-06 Jun-07 Sep-06 Jun-07 Sep-06 Jun-07 Sep-06 Jun-07

Number of Species 14 19 32 49 5 14 24 21 11 9
Total Abundance 44 50 425 1325 13 65 107 64 73 66
Shannon-Wiener Diversity 2.26 2.33 2.03 2.67 1.30 2.05 2.39 2.42 1.71 1.44
Margalef Diversity 3.44 4.60 5.12 6.68 1.56 3.11 4.92 4.81 2.33 1.91
Evenness 0.86 0.79 0.58 0.69 0.81 0.78 0.75 0.80 0.71 0.65
Simpson Dominance 0.13 0.17 0.25 0.10 0.35 0.19 0.16 0.14 0.26 0.33
BRI Score 48 44 44 53 47 66 51 52 64 74

Station/Survey
DAPT-LR DAPT-DC DAPT-EB DAPT-LB DAPT-WB
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BRI Threshold Level Definition
< 39.96 Reference 1

≥ 39.96 - 49.15< Low Disturbance 2
≥ 49.15 - 73.27< Moderate Disturbance 3

≥ 73.27 High Disturbance 4

Table C-11.27
BRI Threshold Levels of Benthic Community Condition for Bays and Estuaries
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Table C-11.28
Sediment Toxicity at Dana Point Harbor in a Regional Context, Using Data from

the Bight '03 Bays and Harbors Stratum

Dana Point NPDES 03-04 20 70 10
Dana Point NPDES 04-05 20 50 30
Dana Point NPDES 05-06 10 0 90
Dana Point NPDES 06-07 10 20 70
Dana Point 03-07 15 35 50
Southern California Bight overall 10 37 53
Anaheim Bay 0 50 50
Dana Point 0 0 100
San Pedro Bay 5 37 58
Marina del Rey 0 25 75
Mission Bay 0 50 50
Newport Bay 63 25 13
Oxnard Harbor 0 0 100
Redondo Harbor 0 0 100
San Diego Bay 0 47 53

Highly toxic: < 50% survival
Moderately toxic: > 50 - < 83% survival
Nontoxic: > 83% survival

Area % Highly toxic % Moderately toxic % Nontoxic
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Table C-11.29
Summary of CTR Exceedances Across All Program Elements

Watershed Program _ Type Matrix Station Samples Cu Ni Zn
Aliso Creek Bioassessment u Dry FW AC-CCR 2 0 0 0
Aliso Creek Bioassessment u Dry FW ACJ01 2 0 0 0
Aliso Creek Bioassessment u Dry SW ACJ01 2 0 0 0
Aliso Creek Ambient Coastal Receiving Water Monitoring u Dry FW ACM1 1 0 0 0
Aliso Creek Ambient Coastal Receiving Water Monitoring u Dry SW ACM1 1 0 0 0
Aliso Creek Bioassessment u Dry FW AC-PPD 2 0 0 0
Aliso Creek Bioassessment u Dry FW EC-MD 2 0 0 0
Aliso Creek Bioassessment u Dry FW WC-WCT 6 0 0 0

Aliso Creek (J) Bioassessment u Dry FW J02P08 1 0 0 0
Dana Point Coastal Streams Ambient Coastal Receiving Water Monitoring u Dry SW DAPTDC 2 0 0 0
Dana Point Coastal Streams Ambient Coastal Receiving Water Monitoring u Dry SW DAPTEB 2 50 0 0
Dana Point Coastal Streams Ambient Coastal Receiving Water Monitoring u Dry SW DAPTLB 2 0 0 0
Dana Point Coastal Streams Ambient Coastal Receiving Water Monitoring u Dry SW DAPTLR 2 0 0 0
Dana Point Coastal Streams Ambient Coastal Receiving Water Monitoring u Dry SW DAPTWB 2 50 0 0
Dana Point Coastal Streams Ambient Coastal Receiving Water Monitoring u Dry FW NI-1 2 0 0 0
Dana Point Coastal Streams Ambient Coastal Receiving Water Monitoring u Dry SW NI-1 2 50 100 0
Dana Point Coastal Streams Ambient Coastal Receiving Water Monitoring u Dry SW SCM1 1 0 0 0
Dana Point Coastal Streams Bioassessment u Dry FW SC-MB 2 0 0 0

Laguna Coastal Streams Ambient Coastal Receiving Water Monitoring u Dry SW LB-2 1 100 0 0
Laguna Coastal Streams Bioassessment u Dry FW LC-133 2 0 0 0

San Clemente Coastal Streams Bioassessment u Dry FW PD-CGV 1 0 0 0
San Clemente Coastal Streams Bioassessment u Dry FW SD-AP 2 0 0 0

San Juan Creek Ambient Coastal Receiving Water Monitoring u Dry SW DSB1 1 100 0 100
San Juan Creek Ambient Coastal Receiving Water Monitoring u Dry SW DSB3 2 100 0 0
San Juan Creek Ambient Coastal Receiving Water Monitoring u Dry SW DSB5 1 100 0 0
San Juan Creek Bioassessment u Dry FW REF-BC 1 0 0 0
San Juan Creek Bioassessment u Dry FW REF-CS 2 0 0 0
San Juan Creek Bioassessment u Dry FW REF-TCAS 2 0 0 0
San Juan Creek Ambient Coastal Receiving Water Monitoring u Dry FW SJC1 1 0 0 0
San Juan Creek Ambient Coastal Receiving Water Monitoring u Dry SW SJC1 1 0 0 0
San Juan Creek Bioassessment u Dry FW SJC-74 2 0 0 0
San Juan Creek Bioassessment u Dry FW SJC-CC 1 0 0 0
San Juan Creek Bioassessment u Dry FW TC-AP 2 0 0 0
San Juan Creek Bioassessment u Dry FW TC-DO 2 0 0 0

Aliso Creek Bioassessment uStorm FW ACJ01 4 0 0 0
Aliso Creek Bioassessment uStorm SW ACJ01 4 100 0 0
Aliso Creek Ambient Coastal Receiving Water Monitoring uStorm FW ACM1 1 0 0 0
Aliso Creek Ambient Coastal Receiving Water Monitoring uStorm SW ACM1 1 0 0 0

Dana Point Coastal Streams Ambient Coastal Receiving Water Monitoring uStorm FW NI-1 1 100 0 100
Dana Point Coastal Streams Ambient Coastal Receiving Water Monitoring uStorm SW NI-1 1 100 0 100
Dana Point Coastal Streams Ambient Coastal Receiving Water Monitoring uStorm SW SCM1 1 100 0 0

Laguna Coastal Streams Ambient Coastal Receiving Water Monitoring uStorm SW LB-2 1 100 0 0
Laguna Coastal Streams Ambient Coastal Receiving Water Monitoring uStorm SW LB-3 1 100 0 0
Laguna Coastal Streams Ambient Coastal Receiving Water Monitoring uStorm SW LB-4 2 100 0 100
Laguna Coastal Streams Mass Emissions Monitoring uStorm FW LCWI02 6 16.67 0 0
Laguna Coastal Streams Mass Emissions Monitoring uStorm SW LCWI02 6 50 0 0

San Clemente Coastal Streams Mass Emissions Monitoring uStorm FW PDCM01 5 0 0 0
San Clemente Coastal Streams Mass Emissions Monitoring uStorm SW PDCM01 5 80 60 0
San Clemente Coastal Streams Mass Emissions Monitoring uStorm FW SDCM02 7 0 0 0
San Clemente Coastal Streams Mass Emissions Monitoring uStorm SW SDCM02 7 85.71 0 0

San Juan Creek Ambient Coastal Receiving Water Monitoring uStorm SW DSB1 1 100 0 0
San Juan Creek Ambient Coastal Receiving Water Monitoring uStorm SW DSB3 1 100 0 100
San Juan Creek Ambient Coastal Receiving Water Monitoring uStorm SW DSB5 1 100 0 100
San Juan Creek Mass Emissions Monitoring uStorm FW SJNL01 3 0 0 0
San Juan Creek Mass Emissions Monitoring uStorm SW SJNL01 3 33.33 0 0
San Juan Creek Mass Emissions Monitoring uStorm FW TCOL02 4 0 0 0

% Exceeding of CTR
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SOPs for Acute Toxicity Tests 

STANDARD OPERATING PROCEDURE FOR ACUTE EFFLUENT TOXICITY 
TESTS 
(EPA 5th Ed. Methodology) 
 
ENDPOINT DESCRIPTION 
Juvenile fish or invertebrates are exposed to various concentrations of effluent for 24-96 
hours. The endpoint is mortality. 
 
DILUTION WATER 
Water used for this test is reconstituted fresh or saltwater. Known amounts of reagent 
grade salts or standard sea salts are added to high quality D.I. water until the dilution 
hardness and alkalinity or salinity is equal to that of the effluent. 
 
EFFLUENT CONCENTRATIONS 
Test dilutions are typically prepared at 100%, 50%, 25%, 12.5%, and 6.25%. If needed, 
lower dilutions can be set at ranges where a dilution is at least 50% that of the next 
highest concentration. If the toxicity of the sample is unknown, a 24-hour preliminary 
range-finding test using a wider range of concentrations can be prepared. A control using 
the same dilution water is included with all tests. 
 
Test chambers are new or pre-cleaned, glass beakers, ranging in size from 30-250 ml 
(depending upon the species chosen). For rainbow or brook trout, 5-liter disposable glass 
aquaria are used. Test solution volumes range from 25-200 ml (or 4 liters for trout). Each 
beaker or aquarium is labeled with a lab number and effluent concentration. 
 
Test containers are placed on wire racks in a constant temperature room of either 19-21 
or 24-26 deg C (11-13 deg C for trout). Beginning with the lowest concentration, 
graduated cylinders are used to pour the proper amount of the well-mixed effluent in each 
beaker. Dilution water is then poured in each container to the desired volume. 
 
Solutions are not aerated unless oxygen values fall below 4.0 mg/l (6.0 mg/l for trout). 
Rate of aeration should not exceed 100 bubbles per minute. 
 
TEST ORGANISMS 
Juvenile animals are obtained from licensed breeders or collectors (Thomas Fish 
Company at Anderson, Ca., Brezina and Associates at Dillon Beach, Ca., or Aquatox in 
Hot Springs, Arkansas and are delivered by Greyhound bus, UPS, or Federal Express. 
Upon arrival, the condition of the animals and number of mortalities during shipment are 
recorded. 
 
Ages of organisms used and test temperatures in bioassays are: 
 
Ceriodaphnia dubia less than 24 hours@25ºC 
Daphnia spp. less than 24 hours@25ºC 
Pimephales promelas 1-14 days; less than or equal to 24-hrange in age @ 25ºC 
Oncorhynchus mykiss 15-30 days (after yolk sac absorption to 30 days) @ 12ºC 
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SOPs for Acute Toxicity Tests 

Mysidopsis bahia 1-5 days; less than or equal to 24-h range in age, @20ºC + 1ºC or 
25ºC + 1ºC, Salinity @5-30ppt + 10% 
Menidia beryllina 9-14 days; less than or equal to 24-h range in age, @20ºC + 1ºC or 
25ºC + 1ºC, Salinity @1-32ppt + 10% 
Holmesimysis costata 3-4 days post-hatch juveniles; @15ºC + 1ºC, Salinity @34ppt + 
2ppt 
Atherinops affinis 7-15 days @21ºC, Salinity @10-30ppt 
 
PERCENT SURVIVAL TESTS 
Occasionally, only a percent survival test in undiluted effluent is required. The same 
procedures apply in this test as a standard bioassay, except that only undiluted waste and 
the control are used. Tests are reported as percent survival in undiluted sample instead of 
LC50. 
 
 
CHEMICAL AND PHYSICAL PARAMETERS 
Dissolved oxygen, pH, and temperature are measured in all controls and concentrations 
before introducing fish, and at 24-hour intervals thereafter. The hardness and alkalinity 
are measured in the control and highest concentration at the beginning and end of each 
test. Residual chlorine and conductivity or salinity are measured in the control and 
highest treatment concentration at the beginning of the test. Calibrated thermographs 
continuously record temperatures throughout the test. A uniform photoperiod of 16 hours 
light and 8 hours dark at an intensity of 50-100 foot-candles is maintained. 
 
DELIVERY OF ORGANISMS AND TEST DURATION 
Within one hour after the preparation of test solutions, typically 10 randomly chosen 
animals are delivered to each duplicate test tank using a small-mesh dip-net or disposable 
pipette (total of 20 animals per concentration). The test begins when animals are 
introduced into the test chambers and continues for 24, 48, or 96 hours, depending upon 
requirements. Test solutions are renewed at 48 hours. Animals are fed at 48 hours, with 
the exception of Oncorhynchus mykiss which are not fed and Mysidopsis bahia are fed 
0.2 mL concentrated suspension of Artemia nauplii < 24-h old daily, if the test lasts 
longer than this.   
 
Mortalities and chemical measurements are recorded every 24 hours, and dead animals 
are removed as soon as they are observed. Excess food is removed after feeding. 
 
DISPOSAL OF FISH AND TANKS 
At the end of the test, animals are destroyed before being disposed of by placing them in 
a zip-lock bag with ethanol. Effluents are poured down the drain unless they are highly 
toxic, in which case the client is asked to pick up the sample and any dilutions. Test tanks 
and aeration pipets are broken down and disposed of at a local landfill. 
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SOPs for Acute Toxicity Tests 

ANALYSIS 
A review of concentration-response relationships is conducted on all multi-concentration 
tests following guidelines in EPA821-B-00-004, July 2000, Method Guidance and 
Recommendations for Whole Effluent Toxicity(Wet) Testing (40 CFR Part 136). 
 
The flowchart shown in Figure 6 of the method reference (USEPA 2002) is used for 
determining the LC50 statistical test. When an LC50 can be determined, the toxicity of the 
waste is also expressed as toxic units, where:  
 
TC(tu) = 100/96-hr LC50 
 
When there is less than 50% mortality in 100% waste, the toxic units are expressed as: 
 
TC(tu) = Log (% Mortality)/ 1.7 
 
TEST VALIDITY 
1) Mortality cannot exceed 10% in the controls. 
2) Test must be set within 36 hours of collection. 
3) D.O. above or equal to 4 mg/l (6 mg/l for trout). 
4) Loading limits must not exceed 1.1 g/l at 25 deg C, 0.65 g/l at 20 deg C, and 0.4 g/l at 
25 deg C. 
 
REFERENCES 
USEPA. 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving 
Waters to Freshwater and Marine Organisms. (5th ed). EPA-821-R-02-012. 
 
EPA-821-B-00-004, July 2000, Method Guidance and Recommendations for Whole 
Effluent Toxicity (Wet) 
Testing (40 CFR Part 136). 
 
Revised 3/10/2006 
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7-day Mysid Survival/Growth Test 

STANDARD OPERATING PROCEDURES FOR CHRONIC MYSID SHRIMP 
(Mysidopsis bahia) TOXICITY TEST 
 
ENDPOINT DESCRIPTION 
 
Seven-day-old mysid shrimps (Mysidopsis bahia) are exposed in a static renewal systems 
to various test solutions for seven days.  The endpoints are survival, growth, and egg 
development.  
 
DILUTION WATER 
 
Uncontaminated local (collected near Anacapa Island) natural seawater adjusted to 20-30 
+ 2 ppt salinity is used for holding, control, and dilution waters.  Water is collected in 
new five-gallon cubitainers prior to testing and stored at 15 degrees C for up to 24 hours.  
For longer holding times, water must be stored at 4 degrees C, and at no time should 
water be stored for any longer than 96 hours. 
 
EFFLUENT CONCENTRATIONS 
  
Test solutions are prepared on the day of initiation and every 24 hours for seven days.  
Five concentrations, a reference control, and a brine control (each with eight replicate test 
chambers) are used.   
 
Test chambers are 8-oz plastic disposable cups containing 150 ml of test solution.  
Mysids are contained within 200-micron Nytex screens cemented around a petri dish with 
silicone sealant.  Each cylinder fits inside the beaker, the liquid is poured in and the 
mysids are added.  All beakers are labeled prior to preparation.  
 
Glassware cleaning Procedure: 
 
1. Wash in warm, soapy water. 
2. Rinse with tap water.         
3. Rinse with reagent grade acetone. 
4. Rinse with D.I. water. 
5. Soak in 3N HCL for 24 hours. 
6. Rinse with D.I. water. 
7. Rinse with 2N HNO3. 
8. Rinse with D.I. water. 
9. Soak in D.I. water for 24 hours. 
10. Rinse with D.I. water. 
11. Air dry. 
 
All glassware is rinsed with reference seawater prior to mixing concentrations. 
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7-day Mysid Survival/Growth Test 

A 1-l glass volumetric flask, various sizes of volumetric pipettes, and a 250-ml graduated 
cylinder are used to prepare solutions.  A total volume of 1600 ml is needed for each 
concentration; eight replicates and one 400-ml sample for measuring chemical 
parameters.  Effluent concentrations are set according to client requirements. 
 
Hypersaline brine is used to adjust salinity.  Six to eight liters of reference seawater are 
frozen 48 hours before the test.  After 24 hours, the water is allowed to partially thaw for 
about one hour and the liquid is combined into a 1-liter container.  If the salinity is not 
between 60 and 80 ppt, the container is frozen again for 24 hours.  After an hour of 
thawing, the water is separated from the ice.  The salinity is then usually between 60 and 
80 ppt. 
 
The amount of brine to add to each effluent concentration to obtain a final salinity of 20 + 
2 ppt is calculated using the following formula: 
 
                          
         VB = VE (20-SE) / (SB-20) 
 
VB=Volume of Brine to add 
VE=Volume of Effluent 
SE=Salinity of Effluent 
SB=Salinity of Brine 
 
Brine controls are used in all tests when salinity adjustment is necessary.  The brine 
controls contain the same amount of brine added to the highest effluent concentration 
plus deionized (D.I.) water equal to the amount of effluent added and filled to the 1-l 
mark with reference seawater.  The pH of all brine mixtures are checked and adjusted to 
within 0.1 units of the dilution water by dropwise addition of dilute HCl or NaOH. 
 
Effluents with salinity greater than 10 ppt, or tests with effluent concentrations greater 
than 10% use the following formula to calculate the amount of D.I. to add: 
 
        VB = VE (20) / (SB-20)     
 
The amount of D.I. to add is calculated by solving for VE. 
  
Effluent concentrations are prepared by combining effluent, hypersaline brine and 
dilution water using the appropriate dilution factors, volumetric pipets and flasks.  
Concentrations are mixed from the lowest to the highest to avoid any possible 
contamination. 
 
STANDARD TOXICANT CONCENTRATIONS 
 
Stock solutions of copper chloride are prepared by Environmental Resource Associates in 
Arvada, Colorado.  The 10,000-ug/l stock is traceable to NBS standards and is guaranteed 
stable for up to one year.  Stocks are replaced after one year or sooner if necessary. A 
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reference test is performed concurrently with each effluent test conducted.  A sample of 
stock solution is analyzed for verification of the copper concentration by a local, certified 
laboratory at the time of the test to ensure there is no contamination.  Solutions consist of 
one replicate each of 10, 18, 32, 56 and 100 μg/l copper.  Solutions are renewed three 
times throughout the test. 
  
SHIPPING OF TEST ORGANISMS 
 
One to three-day-old mysids are shipped from Brezina and Associates in northern 
California and arrive the following day.  Animals are held in cleaned 20-liter glass 
aquaria at a density of no more than 20 mysids per liter.  Animals are slowly acclimated 
to test conditions during the holding period.  Mysids are fed twice per day and the water 
is changed every other day. 
 
CHEMICAL PARAMETERS 
 
Dissolved oxygen is measured at the beginning and end of each 24-hour exposure in one 
test chamber at all test concentrations and in the control.  Temperature, pH, and salinity 
are measured at the end of each 24-hour exposure period in one test chamber at all test 
concentrations and in the control.  pH is measured in the effluent samples daily. 
 
INITIATION OF THE TEST 
 
After concentrations are prepared and chemical measurements are recorded, 5 animals are 
carefully transferred into each Nytex cylinder using a disposable transfer pipet.  After 
transfer, mysids are fed <24 hour old Artemia nauplii. 
 
INCUBATION 
 
Mysids in test containers are placed under low light (50 to 100 footcandles) at 26-27 deg 
C with a photoperiod of 16 hours light and 8 hours dark.  Test salinity is 20-30 + 2 ppt.  
Thermographs continuously record temperatures through-out the testing period.  
Containers are covered with plastic wrap to prevent evaporation during the test.  Aeration 
is only necessary when the D.O. falls below 60%. 
 
TEST SOLUTION RENEWAL 
 
Test solutions are renewed daily and prepared in clean 1000-ml beakers.  Each Nytex 
cylinder is carefully lifted from the old solution and transferred into the new solution 
taking care not to disturb the mysids.  The effluent which has been stored in the 
refrigerator is warmed to 26 deg C before mixing solutions. 
      
Before transferring mysids, the bottom of each petri dish is cleaned of all debris by 
siphoning with a transfer pipet. Numbers of live animals are recorded and all dead 
animals are removed.  The mysids are fed enough <24 hour old Artemia nauplii twice per 
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day to ensure that some Artemia remain alive overnight.  The Artemia are rinsed with 
filtered seawater prior to being added to test chambers. 
 
New food suitability is determined in a side-by-side test using four replicates.  One 
treatment is fed the new food and the other is fed food known to be suitable. 
 
TERMINATION OF TEST 
 
After 7 days, the test is terminated.  Most of the test solution is poured off and replaced 
with clean water.  The number of surviving immatures, males, females with eggs, and 
females without eggs is recorded.  The larvae are rinsed in D.I. water and placed in clean, 
tared aluminum weigh boats and dried at 105 deg C for 6 hours.  Immediately after 
removal from the oven, boats are placed in a desiccator overnight to completely cool 
before weighing.  All weights are measured to the nearest 0.01 mg.  The average dry 
weight is determined for each replicate. 
 
ANALYSIS 
 
The Toxcalc program is used to interpret data.  The pro-portion of surviving animals is 
determined in each container and the data is arcsine, square root transformed.  ANOVA is 
used to compare concentrations and Dunnett's Test compares concentrations to the 
control which determines the NOEC.   The average dry weight number of females with 
eggs are determined for each replicate and tested for homogeneity within replicates.  
Dunnett's Test is used to compare concentrations with the control which determines the 
NOEC. 
 
TEST ACCEPTABILITY 
 
1. Control survival must be greater than 80%. 
 
2. Average dry weight must be greater than 0.20 mg/mysid in the controls.     

 
3. Control fecundity should also be used if egg production by 50% of females is 

achieved. 
 
REFERENCES 
 
USEPA. 1991.  Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Marine and Estuarine Organisms.  EPA-600/4-91/003. 
 
USEPA. 1988.  Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Marine and Estuarine Organisms. EPA-600/4-87/028. 
 
Revised 8/25/03  
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STANDARD OPERATING PROCEDURES FOR PURPLE SEA URCHIN AND SAND 
DOLLAR FERTILIZATION BIOASSAYS (EPA/600/R-95/136) 
 
ENDPOINT DESCRIPTION 
 
Sea urchin (Strongylocentrotus purpuratus) or sand dollar (Dendraster excentricus) sperm cells 
are exposed to test solutions for 20 minutes prior to addition of eggs in various effluent 
concentrations.  Fertilized eggs are exposed for another 20 minutes.  The endpoint is fertilization 
success determined by the presence or absence of a membrane. 
 
DILUTION WATER 
 
Sources include: 1) Receiving water: seawater collected from clean areas near the vicinity of the 
outfall, 2)  0.2 micron, filtered, UV sterilized seawater from Proteus Seafarms in Oxnard, 
California, or 3) reconstituted seawater using "Tropic Marin" brand sea salts and deionized (D.I.) 
water.  The holding and testing temperature for this test is 12 + 1 deg C. 
 
EFFLUENT CONCENTRATIONS 
  
Test solutions are prepared prior to spawning.  Five concentrations, a control and a brine control 
(if salinity adjustment is needed) each with four replicate test chambers are used.  Test chambers 
are 3-ml Falcon brand, well plates with covers.  All flasks are rinsed with reference sea water 
and numbered before solutions are prepared.   
 
Glassware cleaning procedure:   

1. Wash in warm, soapy water, rinse with tap water,  
2. Rinse with reagent grade acetone, rinse with D.I. water,  
3. Soak in 3N HCL for 24 hours, rinse with D.I. water,  
4. Rinse with 2N HNO3, rinse with D.I. water,  
5. Soak in D.I. water for 24 hours,  
6. Rinse with D.I. water,  
7. Air dry.   

 
All glassware is rinsed with reference seawater prior to mixing solutions. Beginning with the 
effluent control, a one-liter glass volumetric flask, various volumetric pipettes, and a 100-ml 
graduated cylinder are used to prepare solutions.  A total volume of 60 ml is needed per dilution; 
four replicates and one 50-ml sample for measuring chemical parameters. Effluent dilutions are 
set according to client requirements. 
 
For concentrations above 5.6%, a brine is used to adjust salinity.  Six to eight liters of reference 
seawater are frozen 48 hours before the test.  After 24 hours, the water is allowed to partially 
thaw for about one hour and the liquid is combined into a one-liter container.  If the salinity is 
not between 60 and 80 ppt, the container is frozen again for 24 hours.  After an hour of thawing, 
the water is separated from the ice.  The salinity is then usually between 60 and 80 ppt.  The 
amount of brine to add to each effluent concentration to obtain a final salinity of 34 + 2 ppt is 
calculated using the following formula: 
 

Attachment C-11-I

0038860



Sea Urchin Development Test 

               
         VB = VE (34 – SE) / (SB – 34)  
 
VB=Volume of Brine to add  
VE=Volume of Effluent 
SB=Salinity of Brine  
SE=Salinity of Effluent 

                         
 
Brine controls are used in all tests when salinity adjustment is necessary.  The brine controls 
contain the same amount of brine added to the highest effluent concentration plus D.I. water 
equal to the amount of effluent added.  The pH of all mixtures are adjusted to within 0.1 units of 
the dilution water by dropwise addition of dilute HCl or NaOH.  For effluents with salinity 
greater than 10 ppt, or tests with effluent concentrations greater than 10%, the following formula 
is used to calculate the amount of D.I. to add: 
   
VB = VE (34) / (SB -34)  
  
The amount of D.I. to add is calculated by solving for VE. 
 
Effluent concentrations are prepared by combining effluent, hypersaline brine, and dilution water 
using the appropriate dilution factors.  Concentrations are mixed from the lowest to the highest 
to avoid potential contamination. 
 
REFERENCE TOXICANT CONCENTRATIONS   
 
Stock solutions of copper chloride are prepared by Environmental Resource Associates in 
Arvada, Colorado.  The 10,000 μg/l stock is traceable to NBS standards and is guaranteed stable 
for up to one year. The stock is discarded after this time.  Five replicates and a sample for 
chemical and physical parameters are prepared by mixing 0.28, 0.5, 0.9, 1.6 and 2.8 ml with 
reference seawater in a 500 ml volumetric flask.  Before each test, a sample of stock solution is 
sent to a local, certified laboratory for analysis to ensure the stock has not been contaminated. 
 
SPAWNING OF ANIMALS 
 
Urchins or sand dollars are rinsed off in clean seawater, injected with 1 ml of 0.5 M KCl through 
the peristomal membrane (0.5 ml through oral opening for sand dollars).  Females are inverted 
over beakers to collect the eggs.  Sperm is collected without dilution using a micropipette and 
placed in a small beaker on ice. The beaker should be covered with parafilm.  Sperm should be 
checked for motility using a microscope.  Sperm must be used within four hours.  Eggs are 
rinsed into a large beaker and are washed two or three times with clean seawater (with settling 
allowed between washings). 
 
 
 
DETERMINATION OF EGG DENSITY 
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A sample of eggs from each spawning female is inspected under a microscope, and batches 
containing immature, small, or misshapen eggs are discarded.  The remaining batches of eggs are 
pooled and combined into a one-liter glass beaker.  The eggs are suspended evenly into the 
solution, and a 1-ml sub-sample is removed and combined with 9 ml of seawater in a 10-ml 
graduated cylinder.  This solution is also thoroughly mixed.  A 1-ml sub-sample is again 
removed and added to a Sedgewick-Rafter slide, and eggs are counted microscopically.  Counts 
should be between 200 and 245 eggs per ml.  The stock solution is adjusted as needed to obtain 
the necessary concentration. 
 
PREPARATION OF SPERM 
 
A 0.025-ml sub-sample of sperm pooled preferably from four males is diluted with 100 ml of 
seawater and is thoroughly mixed.  9 ml of this solution is combined with 1 ml of acetic acid (to 
inactivate the sperm) and a 0.1 ml of solution is added to a hemacytometer.  Hemacytometer 
counts should be between 51 and 408 using a five-square counting pattern, and, if not, the stock 
solution is adjusted.       
 
TRIAL ESTIMATE OF FERTILIZATION 
 
0.03 ml of sperm solution and 0.30 ml of egg suspension are combined with 3 ml of seawater.  
The embryos are inspected under a microscope, and if fertilization is greater than 80% the test is 
initiated.  If lower, sperm and egg solutions are reprepared.  An "egg blank" (with no sperm 
added) is also inspected in order to ensure that pre-fertilization has not occurred.  
 
FERTILIZATION OF EGGS 
 
The recommended initial sperm to egg ratio for fertilization of the eggs is 500:1.  The following 
equations are used to determine the correct volume of the sperm dilution to add to the egg 
dilution. 
 
volume of egg dilution   X   1,000 eggs/ mL = total # of eggs in dilution 
 
total # of eggs in dilution X  500 sperm/ egg = # sperm needed 
 
# of sperm needed  ÷  # sperm/mL in sperm dilution = mL sperm solution 
 
This volume of the sperm dilution is added to the egg dilution and mixed gently with a plunger.  
After 10 minutes, fertilization is checked.  If fertilization is not at least 90%, a second volume of 
the sperm dilution is added.  After 10 minutes, fertilization is rechecked.  If the fertilization is 
still not at least 90%, then the test is restarted with different gametes.   
 
 
 
 
DELIVERY OF FERTILIZED EGGS TO THE TEST CHAMBERS 
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The fertilized egg mixture is gently mixed.  0.25 mL of the egg solution is delivered to each vial 
using an automatic pipette with the tip cut off to providing a 0.5mm opening.  The embryos are 
delivered into the test chambers directly from the pipette, taking care not to touch the pipette to 
the test solution.  The egg solution temperature is held within 1˚ C of the test solutions.  The 
eggs are kept well mixed during the delivery procedure. 
 
INCUBATION 
 
The embryos are incubated for 72 hours in the test chambers at 15 + 1˚ C at ambient light level. 
 
TERMINATION OF THE TEST  
 
Temperature, pH, dissolved oxygen, and salinity are measured at the end of the exposure period 
in at least one test chamber at each concentration and in controls.   
 
0.5mL of 1% glutaraldehyde is added to each test chamber, gently mixed and stored for later 
examination. 
 
COUNTING 
 
Embryos are counted within one week of preservation.  Vials are placed on an inverted 
microscope.  The first 100 embryos encountered are counted, examined and recorded.   
 
ENDPOINTS 
 
Normal larvae should have a pyramid shape with a pair of skeletal rods that extend at least half 
the length of the long axis of the larvae.  The gut should be differentiated into three parts.  If the 
gut appears lobed and constricts distally in specimens with an obstructed view, then normal gut 
development may be inferred.  Finally, if development of post-oral arms are observed, the 
development is determined to be normal.  All other embryos are scored as abnormal. 
  
TEST ACCEPTABILITY 
 

1. 80% normal shell development must be observed in controls. 
2. The minimum significant difference is <25% relative to the controls. 
3. The sperm count for the final sperm stock must not exceed 33,600,000/ml. 
4. 90% fertilization of the egg/sperm mixture must be achieved prior to initiation of the test. 
5. Dilution water egg blanks and effluent egg blanks should contain essentially no eggs with 

fertilization membranes. 
 
 
 
 
 
REFERENCES  
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STANDARD OPERATING PROCEDURES FOR PURPLE SEA URCHIN AND SAND 
DOLLAR FERTILIZATION BIOASSAYS (EPA/600/R-95/136) 
 
ENDPOINT DESCRIPTION 
 
Sea urchin (Strongylocentrotus purpuratus) or sand dollar (Dendraster excentricus) sperm cells 
are exposed to test solutions for 20 minutes prior to addition of eggs in various effluent 
concentrations.  Fertilized eggs are exposed for another 20 minutes.  The endpoint is fertilization 
success determined by the presence or absence of a membrane. 
 
DILUTION WATER 
 
Sources include: 1) Receiving water: seawater collected from clean areas near the vicinity of the 
outfall, 2)  0.2-micron, filtered, UV sterilized seawater from Proteus Seafarms in Oxnard, 
California, or 3) reconstituted seawater using "Tropic Marin" brand sea salts and deionized (D.I.) 
water.  The holding and testing temperature for this test is 12 + 1 deg C. 
 
EFFLUENT CONCENTRATIONS 
  
Test solutions are prepared prior to spawning.  Five concentrations, a control and a brine control 
(if salinity adjustment is needed) each with four replicate test chambers are used.  Test chambers 
are 3-ml Falcon brand, well plates with covers.  All flasks are rinsed with reference sea water 
and numbered before solutions are prepared.   
 
Glassware cleaning procedure:   

1. Wash in warm, soapy water, rinse with tap water,  
2. Rinse with reagent grade acetone, rinse with D.I. water,  
3. Soak in 3N HCL for 24 hours, rinse with D.I. water,  
4. Rinse with 2N HNO3, rinse with D.I. water,  
5. Soak in D.I. water for 24 hours,  
6. Rinse with D.I. water,  
7. Air dry.   

 
All glassware is rinsed with reference seawater prior to mixing solutions. Beginning with the 
effluent control, a one-liter glass volumetric flask, various volumetric pipettes, and a 100-ml 
graduated cylinder are used to prepare solutions.  A total volume of 60 ml is needed per dilution; 
four replicates and one 50-ml sample for measuring chemical parameters. Effluent dilutions are 
set according to client requirements. 
 
For concentrations above 5.6%, a brine is used to adjust salinity.  Six to eight liters of reference 
seawater are frozen 48 hours before the test.  After 24 hours, the water is allowed to partially 
thaw for about one hour and the liquid is combined into a one-liter container.  If the salinity is 
not between 60 and 80 ppt, the container is frozen again for 24 hours.  After an hour of thawing, 
the water is separated from the ice.  The salinity is then usually between 60 and 80 ppt.  The 
amount of brine to add to each effluent concentration to obtain a final salinity of 34 + 2 ppt is 
calculated using the following formula: 
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         VB = VE (34 – SE) / (SB – 34) 
 
VB=Volume of Brine to add 
VE=Volume of Effluent to add 
SE=Salinity of Effluent 
SB=Salinity of Brine 
 
Brine controls are used in all tests when salinity adjustment is necessary.  The brine controls 
contain the same amount of brine added to the highest effluent concentration plus D.I. water 
equal to the amount of effluent added.  The pH of all mixtures are adjusted to within 0.1 units of 
the dilution water by dropwise addition of dilute HCl or NaOH.  For effluents with salinity 
greater than 10 ppt, or tests with effluent concentrations greater than 10%, the following formula 
is used to calculate the amount of D.I. to add: 
 

                 
        VB = VE (34) / (SB -34)  
  
The amount of D.I. to add is calculated by solving for VE. 
 
Effluent concentrations are prepared by combining effluent, hypersaline brine, and dilution water 
using the appropriate dilution factors.  Concentrations are mixed from the lowest to the highest 
to avoid potential contamination. 
 
REFERENCE TOXICANT CONCENTRATIONS   
 
Stock solutions of copper chloride are prepared by Environmental Resource Associates in 
Arvada, Colorado.  The 10,000-μg/l stock is traceable to NBS standards and is guaranteed stable 
for up to one year. The stock is discarded after this time.  Five replicates and a sample for 
chemical and physical parameters are prepared by mixing 0.28, 0.5, 0.9, 1.6 and 2.8 ml with 
reference seawater in a 500-ml volumetric flask.  Before each test, a sample of stock solution is 
sent to a local, certified laboratory for analysis to ensure the stock has not been contaminated. 
 
SPAWNING OF ANIMALS 
 
Urchins or sand dollars are rinsed off in clean seawater, injected with 1 ml of 0.5 M KCl through 
the peristomal membrane (0.5 ml through oral opening for sand dollars).  Females are inverted 
over beakers to collect the eggs.  Sperm is collected without dilution using a micropipette and 
placed in a small beaker on ice. The beaker should be covered with parafilm.  Sperm should be 
checked for motility using a microscope.  Sperm must be used within four hours.  Eggs are 
rinsed into a large beaker and are washed two or three times with clean seawater (with settling 
allowed between washings). 
 
 
 
DETERMINATION OF EGG DENSITY 
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A sample of eggs from each spawning female is inspected under a microscope, and batches 
containing immature, small, or misshapen eggs are discarded.  The remaining batches of eggs are 
pooled and combined into a one-liter glass beaker.  The eggs are suspended evenly into the 
solution, and a 1-ml sub-sample is removed and combined with 9 ml of seawater in a 10-ml 
graduated cylinder.  This solution is also thoroughly mixed.  A 1-ml sub-sample is again 
removed and added to a Sedgewick-Rafter slide, and eggs are counted microscopically.  Counts 
should be between 200 and 245 eggs per ml.  The stock solution is adjusted as needed to obtain 
the necessary concentration. 
 
PREPARATION OF SPERM 
 
A 0.025-ml sub-sample of sperm pooled preferably from four males is diluted with 100 ml of 
seawater and is thoroughly mixed.  9 ml of this solution is combined with 1 ml of acetic acid (to 
inactivate the sperm) and a 0.1 ml of solution is added to a hemacytometer.  Hemacytometer 
counts should be between 51 and 408 using a five-square counting pattern, and, if not, the stock 
solution is adjusted.       
 
TRIAL ESTIMATE OF FERTILIZATION 
 
0.03 ml of sperm solution and 0.30 ml of egg suspension are combined with 3 ml of seawater.  
The embryos are inspected under a microscope, and if fertilization is greater than 80% the test is 
initiated.  If lower, sperm and egg solutions are reprepared.  An "egg blank" (with no sperm 
added) is also inspected in order to ensure that prefertilization has not occurred.  
 
INOCULATION OF TEST CHAMBERS 
 
Each test chamber is inoculated with 0.03 ml of sperm.  After exactly 20 minutes following 
sperm addition, 0.30 ml of the egg solution is added to each chamber (in the same sequence as 
the sperm addition).  Exactly 20 minutes following egg inoculation, 0.10 ml of 25% glutaldehyde 
is added to preserve the embryos.   
 
EXAMINATION OF EMBRYOS 
 
100 embryos from each well plate chamber are examined and scored as either fertilized or 
unfertilized depending upon the presence or absence of a vitelline membrane.  Percent 
fertilization is recorded for each replicate. 
  
TEST ACCEPTABILITY 
 

1. Egg fertilization at the NOEC must be greater than 80% that of the controls. 
2. The minimum significant difference is <25% relative to the controls. 
3. The sperm count for the final sperm stock must not exceed 33,600,000/ml. 
4. If the sperm count for the final sperm stock is between 5,600,000 and 33,600,000/ml it 

must not exceed 2X of the target density from the trial, or if no target density was 
specified for the test, the high sperm density controls (0.2-ml sperm stock) must have at 
least 5% higher fertilization than the low sperm density controls (0.05-ml sperm stock). 
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5. Dilution water egg blanks and effluent egg blanks should contain essentially no eggs with 
fertilization membranes. 
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STANDARD OPERATING PROCEDURES FOR RED ABALONE TOXICITY TEST 
ENDPOINT DESCRIPTION 
 
Fertilized eggs of the red abalone, Haliotis rufescens, are exposed to various effluent 
concentrations and allowed to develop into veliger larvae. The endpoint is the proportion 
of normal verses abnormal larval development after 48 hours. 
 
DILUTION WATER 
Three types of water may be used as a dilution source: 1) receiving water: seawater 
collected from areas around the vicinity of outfall. 2) Natural, 1 um filtered, UV sterilized 
salt water from a mariculture facility in Oxnard, California. 3) Reconstituted sea salts 
using "Tropic Marin" brand sea salts and highly purified D.I. water. 
 
All reference toxicant tests use the same water source each time a test is conducted. 
Water is obtained in the open ocean near Anacapa Island and is filtered through a 0.2 um 
filter. Water is collected in new five gallon cubitainers prior to testing and stored at 15 
deg C. 
 
EFFLUENT CONCENTRATIONS 
Five concentrations, a control and a brine control (if salinity adjustment is needed) each 
with five replicate test chambers are used. One of the five chambers is analyzed for 
chemical/physical parameters at the beginning and end of the test. The chambers used are 
70 ml sterile Corning plastic culture flasks with screw caps. All flasks are rinsed with 
reference sea water and numbered for randomization before solutions are prepared. 
 
Glassware cleaning procedure: 
 
1. Wash in warm, soapy water. 
2. Rinse with tap water. 
3. Rinse with reagent grade acetone. 
4. Rinse with D.I. water. 
5. Soak in 3N HCL for 24 hours. 
6. Rinse with D.I. water. 
7. Rinse with 2N HNO3. 
8. Rinse with D.I. water. 
9. Soak in D.I. water for 24 hours. 
10. Rinse with D.I. water. 
11. Air dry. 
 
All glassware is rinsed with reference seawater prior to mixing concentrations. A 1000 ml 
glass volumetric flask, various sizes of volumetric pipettes, and a 250 ml graduated 
cylinder are used to prepare solutions. A total volume of 1000 ml is needed for each 
solution. Effluent concentrations are typically set according to client requirements. 
For concentrations above 2%, a brine is used to adjust salinity. Six to eight liters of 
reference seawater are frozen 48 hours before the test. After 24 hours, the water is 
allowed to partially thaw for about one hour and the liquid is combined into a 1-liter 
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container. If the salinity is not between 60 and 80 ppt, the container is frozen again for 24 
hours. After an hour of thawing, the water is separated from the ice. The salinity is then 
usually between 60 and 80 ppt. 
 
The amount of brine to add to each effluent concentration to obtain a final salinity of 34 + 
2 ppt is calculated using the following formula: 
 
VB = VE (34-SE) / (SB - 34)  
 
VB=Volume of Brine to add 
VE=Volume of Effluent 
SE=Salinity of Effluent 
SB=Salinity of Brine 
 
Brine controls are used in all tests when salinity adjustment is necessary. The brine 
controls contain the same amount of brine added to the highest effluent concentration 
plus D.I. water equal to the amount of effluent added and filled to the 1-liter mark with 
reference seawater. The pH of all brine mixtures are checked and adjusted to within 0.1 
units of the dilution water by dropwise addition of dilute HCl or NaOH. 
 
Effluents with a salinity greater than 10 ppt, or tests with effluent concentrations greater 
than 10% use the following formula to calculate the amount of D.I. to add: 
 
VB = VE (34) / (SB - 34)  
 
The amount of D.I. to add is  calculated by solving for VE. 
 
Effluent concentrations are prepared by combining effluent, hypersaline brine and 
dilution water using the appropriate dilution factors. Concentrations are mixed from the 
lowest to the highest to avoid any possible contamination. 
 
REFERENCE TOXICANT CONCENTRATIONS 
Stock solutions of zinc sulfate (ZnSO4) are prepared by Environmental Resource 
Associates in Arvada, Colorado. The 10,000 ug/l stock is traceable to NBS standards and 
is guaranteed stable for one year. After one year, it is discarded. A reference test is 
performed concurrently with each effluent test. A sample of stock is analyzed by a local, 
certified laboratory at the time of the test to ensure there is no contamination of the stock 
solution. 
 
Reference toxicant solutions consist of five replicates of 0 (control), 18, 32, and 56 ug/l 
zinc sulfate. One replicate is used for measuring chemical/physical parameters. 
Concentrations are obtained by mixing 1.8, 3.2 and 5.6 ml of 10,000 ug/l Stock in a 1-
liter volumetric flask. 
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OBTAINING EMBRYOS 
Test embryos are usually obtained from the abalone hatchery on the day of the test. Test 
concentrations are being mixed while the animals are spawning. The beginning test 
temperature depends on the spawning temperature (ambient ocean water). There is never 
more than a 1 deg C difference between the two temperatures. 
 
Immediately after fertilization, the embryos are checked for sperm/egg ratio (<100), 
rinsed, condensed into a one gallon plastic bottle, wrapped in newspaper, placed in an ice 
chest, and transported to the laboratory (15-20 minutes). Embryos are poured in a 1-l 
cylinder and gently mixed with a perforated plunger. Five replicate counts of evenly 
suspended embryos are made with a 1-ml wide bore pipet. 
 
Embryo density is adjusted by either diluting, or by settling and pouring off excess water 
to obtain a density between 200 and 300 embryos/ml. The tests conducted with embryos 
are initiated within one hour of fertilization. 
 
SPAWNING ABALONE 
Occasionally, the hatchery cannot spawn when a test needs to be conducted. When this 
occurs, abalone broodstock are obtained from a local aquaculture source and held in the 
laboratory for one week prior to spawning. The holding tanks are cleaned daily of any 
uneaten food and/or fecal material and the organisms are fed an ample supply of fresh 
kelp. Fresh, altered seawater is exchanged at a 50:50 ratio with tank water every other 
day. After the animals are spawned, they are returned for reproductive conditioning under 
flow-through conditions. 
 
The day before the test, four male and four female abalone are rinsed off in 1-um filtered 
seawater and separately placed into two 30-liter buckets with aerated seawater. 
 
Three hours prior to spawning, abalone are transferred to clean five gallon buckets filled 
with six liters of aerated, 1-um filtered seawater. 12.1 gm of Tris is dissolved into 50 ml 
D.I. water. After the Tris has dissolved, H2O2 is prepared by pouring 10 ml H2O2 (30%) 
into 40 ml D.I. water (1:5 dilution). 25 ml of Tris and 25 ml of H2O2 are then poured into 
each bucket and mixed well. Abalone are exposed for 2.5 hours at 15 deg C. Both 
buckets are emptied, rinsed and refilled to the top with fresh 1 um filtered seawater.  
 
The abalone begin spawning about 3 hours after chemical introduction. If spawning 
occurs before chemicals have been removed, buckets are immediately drained, rinsed, 
and refilled. 
 
FERTILIZATION 
As females spawn, eggs settle to the bottom. The water is gently swirled to make an even 
layer without allowing eggs to come in contact with each other. Clumps of eggs are 
removed. When a sufficient number of eggs have been obtained, or one-half hour has 
passed since first male spawn, the eggs are siphoned into a third bucket with one liter of 
filtered seawater. As males spawn, sperm directly above the respiratory pore is collected 
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into a 500 ml flask. Sperm is collected every 15 minutes until spawning is complete. The 
freshest sperm is used to fertilize eggs. 
 
When enough eggs have been collected, about 200 ml of sperm-laden water is poured 
into the bucket containing eggs. The mixture is then gently swirled with a low flow of 
seawater to allow fertilization. When the bucket is half full, water flow is stopped and 
eggs settle to the bottom of the bucket. Immediately after fertilization, the water is 
carefully siphoned off as much as possible without disturbing the eggs. The bucket is 
then filled again with seawater and embryos are allowed to settle. Eggs are then siphoned 
into a 1 liter beaker. Eggs are examined under the microscope to make certain they have 
not been over-fertilized. One to 100 sperm should be visible around a single egg. If there 
is a great number of sperm/egg (>1000), the eggs will not develop and must be discarded. 
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STANDARD OPERATING PROCEDURES FOR GIANT KELP TOXICITY TEST 
ENDPOINT DESCRIPTION 
 
Viable zoospores of the giant kelp, Macrocystis pyrifera, are exposed for 48 hours to 
various effluent concentrations and are allowed to settle and germinate. The two 
endpoints measured after the 48-hour exposure period are germination success and 
growth of germination tubes. 
 
DILUTION WATER 
Three types of water may be used as a dilution source: 1) receiving water: seawater 
collected from areas around the vicinity of outfall. 2) Natural, 1 um filtered, UV sterilized 
salt water from the University of California at Santa Barbara. 3) Reconstituted sea salts 
using "Tropic Marin" brand sea salts and highly purified D.I. water. 
 
All reference toxicant tests use the same water source each time a test is conducted. The 
holding and testing temperature for this test is 15 + 1° C. 
 
EFFLUENT CONCENTRATIONS 
Test solutions are prepared concurrently during the release of zoospores. Five 
concentrations, a control, and a brine control (if salinity adjustment is needed) each with 
five replicate test chambers are used. A separate container is analyzed for 
chemical/physical parameters during the test. Test chambers are 5 ml coverglass slides. 
All slides are numbered for test randomization before the test is started. 
 
Glassware cleaning procedure: 
1. Wash in warm, soapy water. 
2. Rinse with tap water. 
3. Rinse with reagent grade acetone. 
4. Rinse with D.I. water. 
5. Soak in 3N HCL for 24 hours. 
6. Rinse with D.I. water. 
7. Rinse with 2N HNO3. 
8. Rinse with D.I. water. 
9. Soak in D.I. water for 24 hours. 
10. Rinse with D.I. water. 
11. Air dry. 
 
All glassware is rinsed with reference seawater prior to preparation of concentrations. 
A 1-liter glass volumetric flask, various sizes of volumetric pipettes, and a 250 ml 
graduated cylinder are used to prepare solutions. A total volume of 100 ml is needed for 
each solution. Effluent concentrations are set according to client requirements. 
 
For concentrations above 2%, a brine is used to adjust salinity. Six to eight liters of 
reference seawater are frozen 48 hours before the test. After 24 hours, the water is 
allowed to partially thaw for about one hour, and the liquid is combined into a 1-liter 
container. If the salinity is not between 60 and 80 ppt, the container is frozen again for 24 
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hours. After an hour of thawing, the water is separated from the ice. The salinity is then 
usually between 60 and 80 ppt. 
 
The amount of brine to add to each effluent concentration to obtain a final salinity of 34 + 
2 ppt is calculated using the following formula: 
 
 
VB = VE (34 - SE) / (SB - 34)  
 
VB=Volume of Brine to add 
SE=Salinity of Effluent 
VE=Volume of Effluent to add  
SB=Salinity of Brine 
 
Brine controls are used in all tests when salinity adjustment is necessary. The brine 
controls contain the same amount of brine added to the highest effluent concentration 
plus D.I. water equal to the amount of effluent added and filled to the 1-liter mark with 
reference seawater. The pH of all brine mixtures are checked and adjusted to within 0.1 
units of the dilution water by dropwise addition of dilute HCl or NaOH. 
 
Effluents with salinity greater than 10 ppt, or tests with effluent concentrations greater 
than 10% use the following formula to calculate the amount of D.I. to add: 
 
VB = VE (34) / (SB - 34)  
 
The amount of D.I. to add is calculated by solving for VE. Effluent concentrations are 
prepared by combining effluent, hypersaline brine and dilution water using the 
appropriate dilution factors. Concentrations are mixed from the lowest to the highest to 
avoid any possible contamination. 
 
REFERENCE TOXICANT CONCENTRATIONS 
Stock solutions of copper chloride are prepared by Environmental Resource Associates in 
Arvada, Colorado. The 10,000 ug/l stock is traceable to NBS standards and is guaranteed 
to be stable for one year. The stock discarded after this time. A reference test is 
performed concurrently with each effluent test. A sample of stock solution is analyzed by 
a local certified laboratory at the time of the test to ensure there has been no 
contamination. 
 
Reference toxicant solutions consist of five replicates each of 0 (control), 5.6, 10, 18, 32, 
56, 100, and 180 ug/l. Concentrations are obtained by mixing 0.56, 1.0, 1.8, 3.2, 5.6, and 
10 ml stock solution (respectively) with 0.2 ul of filtered reference water in a 1-liter 
volumetric flask. 
 
 
 
PARAMETERS AND TEST CONDITIONS 
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The test is performed at 15 deg C under low light conditions (50 microeinsteins) with a 
photoperiod of 16 hours light and 8 hours dark. Temperature is measured daily; and 
dissolved oxygen, salinity, and pH are measured at the beginning and end of the test. 
Thermographs continuously record incubator temperatures throughout the testing period. 
 
ZOOSPORE RELEASE 
Sporophyll blades are obtained from wild populations collected by either Kim Siewers in 
Santa Cruz, California or David Gutoff in San Diego California the day before the test. 
Zoospores are released within 24 hours of collection to ensure viability. As test 
concentrations are being prepared in another part of the laboratory, sporophylls are rinsed 
with filtered seawater and gently scrubbed with a soft bristle vegetable brush. Clean 
blades are then desiccated by placing them on paper towels and exposing them to air for 
one hour. The blades are then rinsed again and put into a one liter beaker of filtered 
seawater. Release of zoospores is indicated by a slight cloudiness in the water. The spores 
are checked for viability by observing a subsample under 100X magnification. The 
zoospore release process must not exceed 2 hours. 
 
After release, the blades are removed and the zoospore mixture is allowed to settle for 30 
minutes, and the top 250 ml are decanted into a clean beaker. Five replicate 
hemacytometer counts are taken from a 9 ml sub-sample containing 1 ml of alcohol. 
Spore density is corrected by multiplying the count by 1.11. 
 
PREPARATION FOR RESIDUAL CHLORINE TESTS 
When residual chlorine is the toxicant of concern, the required volume of dilution water 
is added to the test containers first, and the zoospores are then added to the dilution water. 
An effluent sample is dosed with the required concentration of chlorine, and after the 
appropriate decay time, the effluent is added to the testing containers. 
 
DELIVERY OF ZOOSPORES 
The volume of zoospore mixture needed to deliver 7500 spores/ml to each test chamber is 
calculated. The volume should not exceed 1% of the test solution volume. A micropipet 
is used to deliver the volume needed for 7,500 spores/ml in each container. Zoospores are 
taken from the top 5 centimeters of the solution to ensure that only swimming zoospores 
are collected. Before the spores are delivered, a subsample is examined to verify that the 
zoospores are still swimming. 
 
INCUBATION 
Gametophytes are incubated for 48 hours at 15 deg C and 50 microeinsteins light 
intensity of 16 hours light and 8 hours dark photoperiod. During this time, zoospores 
settle on the coverglass slide, germinate, and develop into the characteristic "dumbell" 
gametophyte stage. 
 
ANALYSIS 
After 48 + 2 hours, samples are preserved with 0.1% glutaraldehyde. The slides should be 
examined within two weeks of preservation. The first 100 spores encountered are 
examined under 400X magnification. Germination is successful when a germ tube is 
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present on the settled zoospore. Circular zoospores with little or no protuberances (less 
than 3 microns) are considered non-germinated. Care is taken not to count objects similar 
in appearance to non-germinated spores. Kelp spores are green-brown in color, spherical 
and lack motility. They exhibit a light green fluorescence when the fine adjustment is 
moved up and down slightly. An object is not counted if it cannot be identified. Germ 
tube growth is analyzed by randomly choosing ten, straight germ tubes and measuring 
and recording their lengths. 
 
DATA ANALYSIS 
The Toxcalc computer program is used to analyze data. Randomized test container 
numbers are assigned to their correct concentrations, proportions of germinated spores 
and germ tube lengths are entered into the program, and proportions are arcsine-square 
root transformed. ANOVAs compare concentrations and Dunnett's test compares 
concentrations to the control. The NOECs can be determined from the results of these 
tests. 
 
TEST ACCEPTABILITY 

1. No less than 70% mean control germination in the reference toxicant test. In 
effluent test, brine control cannot be lower than 70% germination. 

2. Germ tube length in all controls must be at least 10 microns. 
3. Germination NOEC must be below 110 ug/l and germ tube growth NOEC must 

be below 35 ug/l in reference toxicant tests. 
4. Between replicate variability cannot exceed 70 in ANOVA mean square or 5.29 

Standard Error in Dunnett's for germination. 
5. Germ tube length Standard Error in Dunnett's must be lower than 2.19. 
6. Brine controls cannot be significantly different from dilution water controls. 

 
REFERENCES 
US EPA. 1995. Short-Term Methods for Estimating the Chronic Toxicity of Effluents 
and Receiving Waters to West Coast Marine and Estuarine Organisms. EPA/600/R-
95/136. 
 
Hunt, J., Anderson, B. Abalone development: Short-term Toxicity Test Protocol. 
Procedures Manual for Conducting Toxicity Tests Developed by the Marine Bioassay 
Project. State Water Res. Control Board. Sacramento (Current Ed.). 
 
State Water Resources Control Board. 1996. Procedures Manual for Conducting Toxicity 
Tests Developed by the Marine Bioassay Project. 96-IWQ. 
 
Revised 3/10/2006 
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STANDARD OPERATING PROCEDURES FOR Ceriodaphnia SURVIVAL AND 
REPRODUCTION TOXICITY TEST 
 
ENDPOINT DESCRIPTION 
 
Less than 24-hour old Ceriodaphnia are exposed to different concentrations in a static 
renewal system until 60% of the surviving organisms have three broods of offspring. 
Control organisms usually produce three broods during a seven-day period. The 
endpoints are survival and reproduction. 
 
DILUTION WATER AND CULTURE MEDIA 
 
Control and dilution water used for this test is moderately hard reconstituted fresh water. 
 
EFFLUENT CONCENTRATIONS 
 
Test solutions are prepared at test initiation and every 24 hours for seven days. Five 
concentrations and a control, each with ten replicate test chambers, are used. 30-m1 
disposable plastic cups are used as testing chambers. The cups are not washed prior to use 
but glassware used to make effluent dilutions are cleaned by the following method: 
 

1. Wash in warm, soapy water, rinse with tap water. 
2. Rinse with reagent grade acetone, rinse with D.I. water. 
3. Soak in 3N HCL for 24 hours, rinse with D.I. water. 
4. Rinse with 2N HNO3, rinse with D.I. water. 
5. Soak in D.I. water for 24 hours. 
6. Rinse with D.I. water. 
7. Air dry. 

 
Effluent samples typically arrive on ice and must be warmed on a hot plate until 
temperatures reach 25 deg C. Various sizes of graduated cylinders are used to prepare 
solutions. A total volume of 500 m1 is needed for each concentration: ten replicates and 
one 250-m1 sample for measuring chemical parameters. Effluent concentrations are 
typically set at 100%, 56%, 32%, 18%, and 10%, but if higher toxicity is suspected, 
concentrations are set at lower ranges provided there is a 56% difference between 
dilutions. 
 
STANDARD TOXICANT CONCENTRATIONS 
 
A reference toxicant test is run in conjunction with each effluent test conducted. Copper 
chloride is used as the standard. Ten replicates of six concentrations are prepared at 0, 1, 
3, 5, 10, and 20 ppb. One gallon of each concentration is prepared at the beginning of the 
test and renewals are made daily. 
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TEST ORGANISMS 
 
A culture brood stock of Ceriodaphnia is kept on an ongoing basis to ensure adequate 
supply of neonates. The brood board consists of sixty cups, each containing 15 m1 of 
culture media. One neonate is placed in each cup in the board initiation day and its 
survival and young are monitored for a period of two weeks. The organisms are fed daily 
and are transferred to a fresh medium three times weekly. On transfer days, the adult is 
transferred to fresh medium and the young are counted and discarded (or used in a test). 
After two weeks, a new board is started using neonates from adults which produce at 
least eight young in their third brood. Cultures usually produce at least 15 young per adult 
in three broods (7 days or less). A mass culture is also maintained in case a population 
crash occurs in the brood board. Neonates from this culture are used only to start a new 
brood board and are not directly used for the test. Mass cultures are fed daily and 
transferred to fresh media weekly. The population is culled periodically to about 50 
individuals. 
 
FOOD PREPARATION 
 
Ceriodaphnia are fed a combination of yeast, cerophyll, "Tetramin" brand fish food, and 
green algae (Selenastrum). The yeast, cerophyll, and Tetramin mixture is prepared in the 
following manner. One week prior to making food, 5.0 grams of Tetramin is added to one 
liter of deionized water and mixed in a blender. The slurry is poured into an Imhoff cone, 
covered and aerated for seven days at ambient laboratory temperatures. Any water lost 
during this digestion procedure is replaced. At the end of the digestion period, the 
mixture is poured into a flask and allowed to settle for one hour. The supernatant is then 
filtered through a nytex 100 mesh screen into another 1-liter beaker. The filtered 
supernatant is combined with the cerophyll and yeast. Fresh; dry "Fleischmans" brand 
yeast (5.0 grams) is dissolved into one liter of deionized water on a stir plate. The 
suspension is not allowed to settle and is immediately combined with equal parts of 
cerophyll and Tetramin. Excess suspension is discarded. 5.0 grams of cerophyll is placed 
in a blender with one liter of deionized water and mixed for five minutes. This mixture is 
filtered through a 110 mesh nytex screen. Equal portions of the three types of prepared 
food are mixed, and aliquots are poured into 125-m1 plastic beakers and frozen until 
needed. Thawed food is kept in the refrigerator for up to two weeks and fed to the 
Ceriodaphnia daily. Following food preparation and before aliquots are poured, a 
suspended solids analysis is performed and the mixture is either concentrated of diluted 
to obtain a result of 1800 mg/l. The suspended solids are monitored in the following 
manner: 
 

1. Two pans are oven dried and weighed. 
2. The combined YCTF is shaken to get a uniform sample. 
3. 5.0 ml are dispensed in each of the two pans. 
4. Pans are dried for at least four hours then allowed to cool in the desiccator. 
5. Pans are weighed again. 
6. The weights are converted to mg/l by: 
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Difference in wt. of pans X 1000  
                                             0.005  
 

7. The dilution factor is obtained by:    mg/l TSS  
                                                                      1800 mg/l 
 
this result is multiplied by volume of YCTF to set the final volume after dilution. 
 

8. If a large dilution factor was used, this is repeated after dilution to confirm TSS. 
9. The acceptable solids level is between 1700 and 1900 mg/l. 

 
Algae is prepared from an ongoing stock culture maintained in the laboratory. The algae 
used for the Selenastrum toxicity test is inoculated into fresh media weekly. The 
remainder of algae is placed in the refrigerator, allowed to settle, and then concentrated. 
When algae is needed for feeding, a portion of the concentrate is diluted to 3.0 to 3.5 x 10 
(7) cells/mi. The density is obtained by hemacytometer counts. Once the final cell density 
is obtained, the bottle is labeled and recorded in a log book. This concentrate is used for 
one month. The suitability of each new food supply is determined in a side-by-side test 
using two treatments with four replicates per treatment. One treatment is fed the new 
food and the other is fed food already known to be suitable. 
 
FEEDING 
 
Cultures are fed daily. 0.1 m1 YCTF and 0.1 mi algae are delivered to each cup. 
 
INITIATION OF THE TEST 
 
After effluent concentrations are prepared, the chemical measurements are recorded: 
dissolved oxygen, pH and conductivity are measured at the beginning and end of each 
24-hour exposure period in each test concentration and the control. Alkalinity and 
hardness are measured in the highest concentration and the control at the beginning of the 
test. Thermographs continuously record temperatures (25 + 1 deg C), and a photoperiod 
of 16 hours light and 8 hours dark is maintained throughout the testing period. Neonates 
which are less than 24 hours old and within, 8 hours of the same age are selected from 
individual brood boards.  Ten board animals with 8 or more young are selected for setting 
up the test. The ten brood cups are placed in a row. Each concentration of effluent has ten 
cups. One neonate from the same female is placed in each concentration of effluent. This 
blocking procedure allows the performance of each female to be tracked. If the female 
produces one weak offspring or male, the likelihood of producing all weak offspring or 
males is greater. By using this technique, poor performance of young from a given female 
can be omitted from all concentrations (See USEPA 1989.)  
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TEST SOLUTION RENEWAL 
 
Test solutions are renewed daily and prepared in clean 500-m1 beakers. A minimum of 
three effluent samples are received from the client for use on days 1, 3 and 5. Samples are 
stored at 4 deg C. The test organisms are transferred to fresh solutions using disposable 
transfer pipets.  Care is taken to release the animals beneath the surface of the water so 
that no air is trapped under the carapace. The number of live young and the adult 
mortality is reported. The young are discarded after recording. 
 
TERMINATION OF THE TEST 
 
Tests are finished when at least 60% of surviving control females have produced a third 
brood (usually seven days). 
 
ANALYSIS 
 
Toxcalc, a computer program is used to analyze data. The flow charts for statistical 
analysis of survival and growth as described in the EPA manual are followed to obtain 
NOEC estimates. 
 
TEST ACCEPTABILITY 
 

1. Control survival must be greater than 80%. 
2. Reproduction in controls must average 15 or more young per surviving female. 

 
REFERENCE 
 
USEPA. 1991. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Fresh-water Organisms. EP A-600/4-91/002. 
 
USEPA. 1989. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Fresh-water Organisms. EP A-600/4-89/001. 
 
Revised: 8/25/03 
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STANDARD OPERATING PROCEDURES FOR THE CHRONIC FATHEAD MINNOW 
LARVAE TOXICITY TEST 
 
ENDPOINT DESCRIPTION 
 
Twenty-four hour old fathead minnow larvae (Pimephales promelas) are exposed in a static 
renewal system to various test solutions for seven days. The endpoints are survival and growth 
(increase in weight) of the larvae compared to the controls. 
 
DILUTION WATER 
 
Dilution and control water used for this test is moderately hard, reconstituted fresh water. 
 
EFFLUENT CONCENTRATIONS 
 
Test solutions are prepared at test initiation and every 24 hours for seven days. Five 
concentrations and a control, each with four replicate test chambers, are used. The chambers are 
250-ml borosilicate glass crystallizing dishes. The larvae are contained within 200-micron Nytex 
screens cemented around a petri dish with silicone sealant. Each cylinder fits inside the dish, the 
liquid is poured in and the fish are added. All dishes are labeled. Glassware cleaning procedure: 
 

1. Wash in warm, soapy water, rinse with tap water. 
2. Rinse with reagent grade acetone, rinse with D.I. water. 
3. Soak in 3N HCL for 24 hours, rinse with D.I. water. 
4. Rinse with 2N HNO3, rinse with D.I. water. 
5. Soak in D.I. water for 24 hours. 
6. Rinse with D.I. water. 
7. Air dry. 

 
Effluent samples arrive on ice and must be placed on a heat plate until temperatures reach 25 deg 
C before set-up. Various sizes of graduated cylinders are used to prepare solutions. A total 
volume of 1,250 ml is needed for each concentration: four replicates and one 250-ml sample for 
measuring chemical parameters. Effluent concentrations are typically set at 100%, 56%, 32%, 
18% and 10% but if higher toxicity is suspected, concentrations may be at lower ranges as long as 
the 56% difference between dilutions is maintained. 
 
STANDARD TOXICANT CONCENTRATIONS 
 
A reference toxicant test is run in conjunction with each effluent test conducted. Copper chloride 
is used as the standard. Four replicates of six concentrations are prepared at 0, 38, 75, 100, 150, 
and 300 ppb. One gallon of each concentration is prepared at the beginning of the test and 
renewals are made daily. 
 
SHIPPING OF TEST ORGANISMS 
 
Newly hatched larvae are shipped from Aquatox in Hot Springs, Arkansas and arrive at Aquatic 
Bioassay the following day. The conditions of the organisms are checked, and the tests begin the 
day of arrival to ensure that 24-hour old larvae are used. 
 
CHEMICAL PARAMETERS 
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Aeration is used only when dissolved oxygen (D.O.) concentrations fall below 40% saturation. If 
this becomes necessary, chambers are aerated at a rate not to exceed 100 bubbles per minute. At 
the beginning of the test and every 24 hours thereafter, the following measurements are recorded: 
temperature, pH, and conductivity. Dissolved oxygen is measured at the beginning and end of 
each 24 hour exposure period in one test chamber at all test concentrations and the control. 
Hardness and alkalinity measurements are made daily on the control and highest concentration as 
well. 
 
INITIATION OF THE TEST 
 
After concentrations are prepared and chemical measurements are recorded, 10 animals are 
carefully transferred into each Nytex cylinder using disposable transfer pipets. Containers are 
randomly placed on racks in a temperature controlled room at 25 + 1 deg C with a photoperiod of 
16 hours light and 8 hours dark. Thermographs continuously record temperatures during the 
testing period. 
 
FEEDING 
 
The fish in each chamber are fed approximately 700-1000 newly hatched (<24 hours old) brine 
shrimp twice daily, once in the morning and then after renewal of the test solutions. The larvae 
are not fed on the last day of the test. All brine shrimp nauplii are rinsed with D.I. water and 
concentrated before use. The amount of food provided is sufficient to ensure the presence of a 
small amount of uneaten food at the next feeding. The suitability of each new food supply is 
determined in a side-by-side test using two treatments with four replicates per treatment. One 
treatment is fed the new food and the other is fed food already known to be suitable. 
 
TEST SOLUTION RENEWAL 
 
Test solutions are renewed daily and prepared in clean 1000-ml beakers. Each Nytex cylinder is 
carefully lifted from the old solution and transferred into the new solution, taking care not to 
disturb the larvae. The effluent which has been stored in the refrigerator is warmed to 25 deg C 
before mixing solutions. Before transferring larvae, the bottom of each petri dish is cleaned of all 
debris by siphoning with a transfer pipet. Numbers of live larvae is recorded and all dead animals 
are removed. 
 
TERMINATION OF TEST 
 
After the 7-day exposure period, the test is terminated. The number of surviving larvae are 
recorded and then transferred into labeled vials containing 70% ethanol for subsequent weight 
determination. Immediately before drying, the larvae are rinsed in D.I. water. They are then 
individually placed in clean, tared aluminum weigh boats and dried at 100 deg C for a minimum 
of 6 hours. Immediately after removal from the oven, boats are placed in a desiccator overnight to 
completely cool before weighing. All individual weights are measured to the nearest 0.01 mg.  
For each test chamber, the final dry weight is divided by the original number of larvae to 
determine average individual dry weight. In addition, the control final dry weight is divided by 
the number of surviving fish to determine if the weight acceptability criteria has been met. 
 
ANALYSIS 
 
The Toxcalc computer program is used to analyze data. The flowcharts for statistical analysis of 
survival and growth as described in the EPA manual are followed to obtain NOEC estimates. 
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TEST ACCEPTABILITY 
 

1. Control survival must be greater than 80%. 
2. Average dry weight must be greater than 0.25 mg. 

 
REFERENCE 
 
USEPA. 1991. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Fresh-water Organisms. EPA-600/4-91/002. 
 
USEPA. 1989. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Fresh-water Organisms. EPA-600/4-89/001. 
 
Revised: 8/25/03 
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STANDARD OPERATING PROCEDURE FOR ACUTE EFFLUENT TOXICITY TESTS 
(EPA 5th Ed. Methodology) 
 
ENDPOINT DESCRIPTION 
 
Juvenile fish or invertebrates are exposed to various concentrations of effluent for 24-96 hours.  
The endpoint is mortality. 
 
DILUTION WATER 
 
Water used for this test is reconstituted fresh or saltwater.  Known amounts of reagent grade salts 
or standard sea salts are added to high quality D.I. water until the dilution hardness and alkalinity 
or salinity is equal to that of the effluent. 
 
EFFLUENT CONCENTRATIONS 
 
Test dilutions are typically prepared at 100%, 50%, 25%, 12.5%, and 6.25%.  If needed, lower 
dilutions can be set at ranges where a dilution is at least 50% that of the next highest 
concentration.  If the toxicity of the sample is unknown, a 24-hour preliminary range-finding test 
using a wider range of concentrations can be prepared.  A control using the same dilution water is 
included with all tests. 
 
Test chambers are new or pre-cleaned, glass beakers, ranging in size from 30-250 ml (depending 
upon the species chosen).  For rainbow or brook trout, 5-liter disposable glass aquaria are used.  
Test solution volumes range from 25-200 ml (or 4 liters for trout).  Each beaker or aquarium is 
labeled with a lab number and effluent concentration.  Test containers are placed on wire racks in 
a constant temperature room of either 19-23 or 24-26 deg C (11-13 deg C for trout).  Beginning 
with the lowest concentration, graduated cylinders are used to pour the proper amount of the well-
mixed effluent in each beaker.  Dilution water is then poured in each container to the desired 
volume.   
 
Solutions are not aerated unless oxygen values fall below 4.0 mg/l (6.0 mg/l for trout).  Rate of 
aeration should not exceed 100 bubbles per minute. 
 
TEST ORGANISMS 
 
Juvenile animals are obtained from licensed breeders or collectors (Thomas Fish Company at 
Anderson, Ca., Brezina and Associates at Dillon Beach, Ca., or Aquatox in Hot Springs, 
Arkansas and are delivered by Greyhound bus, UPS, or Federal Express.  Upon arrival, the 
condition of the animals and number of mortalities during shipment are recorded.   
 
Ages of organisms used and test temperatures in bioassays are: 
Ceriodaphnia dubia     less than 24 hours@25ºC 
Daphnia spp.                less than 24 hours@25ºC 
Pimephales promelas   1-14 days; less than or equal to 24-hrange in age @ 25ºC 
Oncorhynchus mykiss  15-30 days (after yolk sac absorption to 30 days) @ 12ºC 
Mysidopsis bahia         1-5 days; less than or equal to 24-h range in age, @20ºC + 1ºC or          
                                     25ºC + 1ºC, Salinity @5-30ppt + 10% 
Menidia beryllina        9-14 days; less than or equal to 24-h range in age, @20ºC + 1ºC or          
                                     25ºC + 1ºC, Salinity @1-32ppt + 10% 

0038884



Hyalella azteca Survival Test 

Attachment C-11-I 

Holmesimysis costata  3-4 days post-hatch juveniles; @15ºC + 1ºC, Salinity @34ppt +  
                                     2ppt 
Atherinops affinis        7-15 days @21ºC, Salinity @10-30ppt 
Hyalella azteca            7-14days, 1-2 day range in age, @23 + 1°C 
 
PERCENT SURVIVAL TESTS 
 
Occasionally, only a percent survival test in undiluted effluent is required.  The same procedures 
apply in this test as a standard bioassay, except that only undiluted waste and the control are used.  
Tests are reported as percent survival in undiluted sample instead of LC50. 
 
CHEMICAL AND PHYSICAL PARAMETERS 
 
Dissolved oxygen, pH, and temperature are measured in all controls and concentrations before 
introducing fish, and at 24-hour intervals thereafter.  The hardness and alkalinity are measured in 
the control and highest concentration at the beginning and end of each test.  Residual chlorine and 
conductivity or salinity are measured in the control and highest treatment concentration at the 
beginning of the test.  Calibrated thermographs continuously record temperatures throughout the 
test.  A uniform photoperiod of 16 hours light and 8 hours dark at an intesity of 50-100 foot-
candles is maintained. 
 
DELIVERY OF ORGANISMS AND TEST DURATION 
 
Within one hour after the preparation of test solutions, typically 10 randomly chosen animals are 
delivered to each duplicate test tank using a small-mesh dip-net or disposable pipette (total of 20 
animals per concentration).  The test begins when animals are introduced into the test chambers 
and continues for 24, 48, or 96 hours, depending upon requirements.  Test solutions are renewed 
at 48 hours. Animals are fed at 48 hours, with the exception of Oncorhynchus mykiss which are 
not fed and Mysidopsis bahia and Hyalella azteca are fed 0.2 mL concentrated suspension of 
Artemia nauplii < 24-h old daily, if the test lasts longer than this.  Mortalities and chemical 
measurements are recorded every 24 hours, and dead animals are removed as soon as they are 
observed.  Excess food is removed after feeding. 
 
 
DISPOSAL OF FISH AND TANKS 
 
At the end of the test, animals are destroyed before being disposed of by placing them in a 
zip-lock bag with ethanol.  Effluents are poured down the drain unless they are highly toxic, in 
which case the client is asked to pick up the sample and any dilutions.  Test tanks and aeration 
pipets are broken down and disposed of at a local landfill. 
 
ANALYSIS 
 
A review of concentration-response relationships is conducted on all multi-concentration tests 
following guidelines in EPA821-B-00-004, July 2000, Method Guidance and Recommendations 
for Whole Effluent Toxicity (Wet) Testing (40 CFR Part 136). 
 
The flowchart shown in Figure 6 of the method reference (USEPA 2002) is used for determining 
the LC50 statistical test.  When an LC50 can be determined, the toxicity of the waste is also 
expressed as toxic units, where: 
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                      100   .    
   TC(tu) =  96-hr LC50 
 
When there is less than 50% mortality in 100% waste, the toxic units are expressed as: 
 
                          Log (% Mortality)    
   TC(tu) =          1.7 
 
TEST VALIDITY 
 

1) Mortality cannot exceed 10% in the controls. 
2) Test must be set within 36 hours of collection. 
3) D.O. above or equal to 4 mg/l (6 mg/l for trout). 
4) Loading limits must not exceed 1.1 g/l at 25 deg C, 0.65 g/l at 20 deg C, and 0.4 g/l at 

25 deg C. 
 
REFERENCES 
  
USEPA. 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms. (5th ed). EPA-821-R-02-012. 
 
EPA-821-B-00-004, July 2000, Method Guidance and Recommendations for Whole Effluent 
Toxicity (Wet) Testing (40 CFR Part 136). 
 
EPA 600/R-99/064, March 2000, Methods for Measuring the Toxicity and Bioaccumulation of 
Sediment-associated Contaminants with Freshwater Invertebrates Waters to Freshwater and 
Marine Organisms. (2nd ed) 
 
Revised 12/7/04 
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STANDARD TOXICANT CONCENTRATIONS 
 
A reference toxicant test is run in conjunction with effluent test. Zinc chloride is used as the 
standard. Three replicates of five concentrations are prepared at 0, 100, 180,320, and 560 ppb. 
 
CHEMICAL PARAMETERS 
 
No aeration is required in the algae test. At the beginning of the test the following measurements 
are recorded in the high, medium, and low test concentrations and the control: dissolved oxygen, 
temperature, pH, hardness, alkalinity and residual chlorine. Calibrated thermographs record 
temperatures continuously throughout the test. 
 
INITIATION OF THE TEST 
 
The algal inoculum is prepared no more than 2-3 hours before test initiation.    Selenastrum  from 
a 4 to 7 day stock culture is used. 10,000 cells per ml (+10%) is required. Cell density is checked 
in the final inoculum and in three of the test solutions within two hours of inoculation. The 
volume of stock culture required is obtained by: 
 
vol. = no. flasks x test vol per flask x 10,000 cells/ml  
                 cell density (cells/ml) in stock culture 
 
This concentrate is diluted to obtain a final density of 1,250,000 cells/ml.  The test begins when 
algae is added to the flasks. The 1,250,000 cell/ml inoculum is mixed well and 1 ml is added to 
each test solution. 
 
INCUBATION 
 
Test flasks are incubated under continuous cool white fluorescent lighting (400 + 40 ft-c) at 25 + 
1 deg C and shaken twice daily by hand. The flasks are randomly rotated daily to minimize 
possible spatial differences in illumination and temperature. 
 
TERMINATION OF THE TEST 
 
After 96 hours, the test is terminated. The algal growth is measured by Coulter Counter calibrated 
against the hemacytometer. Three replicate counts are made for each flask. The flask is shaken 
vigorously and 2 m1 are placed in a vial containing 10 m1 of 1 % saline, stirred and run through 
the Coulter Counter. 
 
ANALYSIS 
 
Toxcalc, a computer program, is used to analyze data. The flowchart for statistical analysis of 
growth as described in the EPA manual are followed to obtain NOEC estimates. 
 
TEST ACCEPTABILITY 
 

1. Algal density in the control must exceed 2 x 10 (5) cells/ ml at end of test. 
 

2. Control variability cannot vary more than 20% among replicates. 
 
REFERENCE 
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USEPA. 1991. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Fresh-water Organisms. EPA-600/4-91/002. 
 
USEPA. 1989. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Freshwater Organisms. EPA-600/4-89/00 1. 
 
Revised: 8/25/03 
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
ACM1 J01 7/5/06 99 20 <9 >690 140 150 99 50 20

7/11/06 70 <9 9 >1100 150 40 110 40 <9
7/17/06 710 1200 190 950 720 110 20 <9 9
7/25/06 7/18 >280 80 9 >1900 1500 99 110 30 <9
7/31/06 270 50 <9 >7000 500 80 280 30 <9
8/8/06 9 <9 <9 2400 350 660 <9 <9 <9

8/14/06 200 30 20 8800 500 60 280 20 <9
8/23/06 260 9 20 >9300 300 60 220 30 9
8/29/06 <9 <9 <9 >6900 140 60 9 <9 <9
9/6/06 <9 <9 <9 2800 320 160 40 <9 <9
9/7/06 ns ns ns >6900 200 40 ns ns ns

9/11/06 290 <9 9 3200 110 130 40 40 <9
9/18/06 9 <9 <9 160 30 50 <9 <9 <9
9/27/06 220 <9 20 2800 270 240 130 30 <9
10/2/06 20 <9 <9 >780 130 190 160 20 <9

10/10/06 190 40 40 2000 80 260 170 70 40
10/18/06 50 <9 <9 2900 60 9 160 <9 9
11/1/06 9 9 <9 2900 230 100 130 40 9
11/6/06 9 9 20 >1000 99 50 30 <9 <9

11/14/06 11/14 >900 100 9 >7600 600 60 >680 50 20
11/20/06 20 <9 <9 >780 99 40 40 20 20
11/29/06 11/27 2900 90 60 6600 340 230 4100 140 150
12/4/06 160 20 9 >430 40 30 240 210 40

12/14/06 12/9 - 12/10 20 <9 <9 5700 330 170 540 130 50
12/20/06 12/16 90 9 <9 2600 90 30 40 <9 9

1/3/07 12/27 9 9 9 >670 40 50 40 <9 <9
1/10/07 70 9 20 >740 40 90 200 9 <9
1/17/07 9 <9 <9 280 20 60 40 9 9
1/23/07 1/18 40 9 20 >310 20 20 40 9 <9
1/29/07 140 9 <9 560 40 100 220 30 20
2/6/07 1/31 40 <9 <9 >1000 40 100 40 <9 9

2/14/07 2/13 570 30 30 4900 180 200 3400 90 90
2/22/07 2/18 - 2/20 740 20 40 5000 140 30 560 40 30
3/1/07 2/27 - 2/28 >960 40 80 6900 240 410 2600 70 170
3/6/07 210 40 20 >740 <9 9 40 <9 9

3/12/07 290 <9 40 3200 80 30 30 <9 <9
3/20/07 150 <9 <9 >4200 50 80 140 9 <9
3/26/07 3/20 - 3/21 240 9 <9 >6800 140 40 1900 40 40
4/3/07 3/27 <9 <9 <9 3900 30 60 <9 <9 <9
4/9/07 20 <9 9 >410 20 <9 20 <9 <9

4/17/07 40 <9 <9 2400 40 80 90 <9 40
4/24/07 4/22 - 4/23 240 <9 <9 >2800 110 110 620 9 30
5/1/07 40 <9 <9 3400 110 60 <9 <9 <9
5/7/07 70 <9 <9 >680 20 20 9 <9 <9

5/14/07 >750 30 <9 >3700 90 40 >90 <9 <9
5/21/07 140 <9 30 >5600 370 340 >470 40 140
5/31/07 250 50 <9 3700 1600 99 410 180 9
6/4/07 >720 30 9 >3300 190 60 >740 9 30

6/11/07 190 40 9 >4800 50 50 60 20 9
6/18/07 150 20 <9 2000 70 40 >650 40 50
6/25/07 <9 <9 <9 >2100 80 20 60 9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
BLUBRD I00P03 7/5/06 ns ns ns ns ns ns 20 <9 <9

7/11/06 ns ns ns ns ns ns 20 <9 <9
7/17/06 ns ns ns ns ns ns 9 <9 <9
7/25/06 7/18 ns ns ns ns ns ns 30 <9 <9
7/31/06 <9 <9 <9 42000 7000 2800 9 <9 <9
8/8/06 ns ns ns ns ns ns 30 <9 <9

8/14/06 ns ns ns ns ns ns <9 <9 <9
8/23/06 ns ns ns ns ns ns 40 <9 <9
8/29/06 ns ns ns ns ns ns 9 9 9
9/6/06 ns ns ns ns ns ns 9 9 <9

9/11/06 ns ns ns ns ns ns 20 <9 <9
9/18/06 ns ns ns ns ns ns <9 <9 <9
9/27/06 ns ns ns ns ns ns <9 <9 <9
10/2/06 ns ns ns ns ns ns 20 <9 <9

10/10/06 ns ns ns ns ns ns 30 9 <9
10/18/06 ns ns ns ns ns ns 50 9 9
10/24/06 ns ns ns ns ns ns 40 <9 <9
10/31/06 ns ns ns ns ns ns <9 <9 <9
11/6/06 ns ns ns ns ns ns 40 <9 9

11/14/06 11/14 ns ns ns ns ns ns 40 20 <9
11/20/06 ns ns ns ns ns ns 120 140 9
11/29/06 11/27 20 <9 <9 >5200 290 330 20 9 20
12/4/06 ns ns ns ns ns ns 20 <9 <9

12/14/06 12/9 - 12/10 140 180 9 5700 140 560 90 140 20
12/20/06 12/16 130 60 50 2700 110 660 120 40 50

1/3/07 12/27 160 40 <9 3800 180 280 320 70 <9
1/10/07 <9 <9 <9 4000 120 510 20 <9 9
1/17/07 170 <9 9 780 70 60 50 <9 <9
1/23/07 1/18 9 <9 <9 21000 40 110 9 <9 <9
1/29/07 9 <9 <9 370 9 120 9 9 <9
2/6/07 1/31 60 9 <9 2800 40 180 9 <9 <9

2/14/07 2/13 40 <9 <9 >670 40 170 30 20 <9
2/22/07 2/18 - 2/20 9 9 <9 1400 20 170 9 9 <9
3/1/07 2/27 - 2/28 20 20 50 >1000 9 130 20 <9 60
3/6/07 20 <9 <9 2900 260 640 20 <9 9

3/12/07 30 <9 20 4800 340 51000 20 <9 9
3/20/07 30 9 <9 12200 50 140 <9 <9 <9
3/26/07 3/20 - 3/21 <9 <9 <9 13800000 5100 170 350 9 <9
4/3/07 3/27 2600 <9 <9 4700000 3800 280 9 <9 <9
4/9/07 9 <9 <9 5800 170 340 30 <9 <9

4/17/07 130 20 20 4100 320 560 90 20 9
4/24/07 4/22 - 4/23 30 <9 9 6600 260 520 220 <9 <9
5/1/07 30 <9 9 9200 520 2400 40 9 <9
5/7/07 9 <9 <9 3400 200 890 9 <9 <9

5/14/07 9 <9 <9 540000 320 940 <9 <9 <9
5/21/07 70 <9 <9 1240000 45000 8000 60 <9 <9
5/31/07 ns ns ns ns ns ns <9 <9 <9
6/4/07 ns ns ns ns ns ns 9 <9 <9

6/11/07 ns ns ns ns ns ns 9 <9 <9
6/18/07 ns ns ns ns ns ns <9 9 <9
6/25/07 ns ns ns ns ns ns <9 <9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
BLULGN 7/5/06 350 <9 <9 >180000 20000 580 40 <9 <9

7/11/06 150 20 20 5400000 200000 840000 <9 <9 <9
7/17/06 30 9 <9 65000 7200 2300 <9 <9 <9
7/25/06 7/18 350 180 60 3300000 114000 52000 160 50 <9
7/31/06 440 150 9 13600000 6100000 350000 2200 540 160
8/8/06 9 <9 <9 77000 8700 2100 <9 <9 <9

8/14/06 30 9 <9 15000 4000 2700 30 9 <9
8/23/06 40 <9 30 >46000 10300 8200 580 99 230
8/29/06 9 <9 9 >10600 3900 2300 9 <9 20
9/6/06 40 <9 <9 2000 >710 1070 <9 <9 <9

9/11/06 30 <9 <9 13500 280 940 <9 <9 <9
9/18/06 40 <9 9 31000 350 590 30 <9 9
9/27/06 50 9 <9 28000 1100 1080 40 20 <9
10/2/06 20 <9 <9 8700 480 2800 30 <9 <9

10/10/06 20 <9 9 >420 170 480 30 <9 <9
10/18/06 9 30 9 >1310 90 130 20 <9 9
10/24/06 <9 <9 <9 ns ns ns ns ns ns
10/31/06 <9 <9 <9 >760 99 410 <9 <9 <9
11/6/06 9 <9 <9 >720 60 210 <9 <9 <9

11/14/06 11/14 <9 <9 <9 62000 11400 10000 <9 <9 <9
11/20/06 90 30 <9 62000 63000 1000 110 30 40
11/29/06 11/27 <9 <9 <9 7200 670 420 <9 <9 <9
12/4/06 20 <9 <9 >520 99 150 9 <9 9

12/14/06 12/9 - 12/10 40 9 <9 >3100 70 530 20 9 <9
12/20/06 12/16 <9 9 <9 720 20 260 <9 <9 <9

1/3/07 12/27 30 30 <9 200 9 9 <9 <9 <9
1/10/07 9 <9 <9 >630 30 140 <9 <9 <9
1/17/07 <9 <9 <9 220 <9 40 30 90 9
1/23/07 1/18 <9 <9 <9 340 <9 40 <9 <9 <9
1/29/07 <9 20 20 4200 <9 70 30 9 <9
2/6/07 1/31 <9 <9 <9 >760 210 320 9 <9 <9

2/14/07 2/13 <9 <9 <9 5800 90 230 <9 <9 <9
2/22/07 2/18 - 2/20 <9 <9 <9 >6300 50 330 20 <9 <9
3/1/07 2/27 - 2/28 <9 <9 <9 >210 30 110 <9 <9 <9
3/6/07 <9 <9 9 >730 <9 140 <9 <9 <9

3/12/07 9 <9 <9 >760 <9 130 <9 <9 <9
3/20/07 ns ns ns ns ns ns 9 <9 <9
3/26/07 3/20 - 3/21 9 <9 <9 520 40 140 <9 <9 <9
4/3/07 3/27 ns ns ns ns ns ns <9 <9 <9
4/9/07 <9 <9 <9 >7800 2000 800 <9 <9 40

4/17/07 20 <9 <9 2800 200 480 9 <9 <9
4/24/07 4/22 - 4/23 <9 <9 <9 26000 7700 690 9 <9 <9
5/1/07 9 <9 <9 141000 320 1100 <9 <9 <9
5/7/07 <9 <9 <9 4200 280 240 <9 <9 <9

5/14/07 <9 <9 <9 3700 40 270 >20 9 <9
5/21/07 <9 <9 9 26000 1600 2800 <9 <9 <9
5/31/07 20 <9 <9 16000 710 370 20 <9 <9
6/4/07 <9 <9 9 >14700 130 370 9 <9 <9

6/11/07 40 <9 <9 35000 500 2800 9 9 <9
6/18/07 ns ns ns ns ns ns <9 <9 <9
6/25/07 <9 9 <9 60000 >960 4000 9 <9 <9
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
CLEO I00P02 7/5/06 ns ns ns ns ns ns <9 <9 <9

7/11/06 ns ns ns ns ns ns 20 <9 <9
7/17/06 ns ns ns ns ns ns 20 <9 <9
7/25/06 7/18 ns ns ns ns ns ns 20 <9 <9
7/31/06 ns ns ns ns ns ns 50 <9 <9
8/8/06 ns ns ns ns ns ns 20 <9 <9

8/14/06 ns ns ns ns ns ns <9 <9 <9
8/23/06 ns ns ns ns ns ns 20 <9 <9
8/29/06 ns ns ns ns ns ns 20 <9 9
9/6/06 ns ns ns ns ns ns <9 <9 <9

9/11/06 ns ns ns ns ns ns 20 <9 <9
9/18/06 ns ns ns ns ns ns 20 <9 <9
9/27/06 ns ns ns ns ns ns <9 <9 <9
10/2/06 ns ns ns ns ns ns <9 <9 9

10/10/06 ns ns ns ns ns ns 9 <9 <9
10/18/06 ns ns ns ns ns ns 110 50 40
10/24/06 ns ns ns ns ns ns <9 9 <9
10/31/06 ns ns ns ns ns ns 20 9 <9
11/6/06 ns ns ns ns ns ns 40 9 9

11/14/06 11/14 ns ns ns ns ns ns 140 20 20
11/20/06 ns ns ns ns ns ns 170 50 130
11/29/06 11/27 80 <9 20 >5800 380 3400 60 <9 <9
12/4/06 ns ns ns ns ns ns 120 20 920

12/14/06 12/9 - 12/10 40 9 9 >22000 470 3000 80 30 9
12/20/06 12/16 3000 <9 9 70000 5800 630 3000 20 <9

1/3/07 12/27 40 9 30 2800 170 720 40 30 20
1/10/07 60 70 <9 >6600 2900 1010 80 60 <9
1/17/07 140 30 <9 1900 300 450 99 30 <9
1/23/07 1/18 9 <9 <9 >510 180 420 9 <9 <9
1/29/07 60 20 9 >6400 170 2400 50 9 <9
2/6/07 1/31 <9 <9 <9 >4200 340 1320 <9 <9 <9

2/14/07 2/13 40 20 20 >760 140 250 40 9 30
2/22/07 2/18 - 2/20 <9 <9 <9 610 9 270 9 <9 <9
3/1/07 2/27 - 2/28 40 <9 9 2900 180 580 30 <9 <9
3/6/07 9 9 <9 520 <9 180 50 9 <9

3/12/07 9 <9 <9 >760 <9 130 50 <9 <9
3/20/07 <9 <9 <9 2600 40 510 <9 <9 <9
3/26/07 3/20 - 3/21 20 20 <9 3200 110 760 9 <9 9
4/3/07 3/27 40 <9 9 3100 140 600 40 <9 <9
4/9/07 <9 <9 <9 >5200 580 730 <9 9 <9

4/17/07 <9 <9 <9 4500 20 290 9 9 <9
4/24/07 4/22 - 4/23 9 <9 9 18000 240 440 9 <9 <9
5/1/07 9 <9 <9 3800 70 760 <9 9 <9
5/7/07 30 9 <9 >5900 2200 2900 <9 <9 <9

5/14/07 <9 <9 9 22000 3200 4400 50 <9 <9
5/21/07 <9 <9 <9 >7600 560 5000 <9 <9 <9
5/31/07 20 9 260 51000 570 11400 <9 <9 <9
6/4/07 <9 <9 <9 27000 2500 4500 110 <9 20

6/11/07 <9 <9 <9 29000 1800 8500 9 <9 <9
6/18/07 <9 <9 <9 65000 47000 13200 <9 <9 <9
6/25/07 9 20 <9 40000 8200 11600 130 80 60
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
CSBBR1 M00P01 7/6/06 9 <9 <9 >1500 140 520000 20 <9 40

7/12/06 <9 9 <9 >350 >220 420 110 99 <9
7/19/06 7/18 190 140 70 11300 4600 420 20 9 <9
7/26/06 7/18 40 <9 9 >230 >240 1390 90 <9 <9
8/2/06 <9 <9 <9 >1900 >5600 53000 20 <9 <9
8/9/06 20 <9 9 >500 >440 5000 <9 <9 <9

8/16/06 <9 9 20 >330 220 1840 <9 <9 <9
8/22/06 9 30 20 >480 220 6700 30 20 <9
8/28/06 9 9 <9 >2200 860 4200 <9 <9 <9
9/5/06 <9 9 50 >2100 3100 590 50 30 40

9/13/06 40 20 30 >2100 260 1370 40 20 20
9/20/06 9 <9 20 >8900 1040 3300 30 9 20
9/25/06 <9 <9 9 28000 3500 2600 <9 9 <9
10/3/06 30 <9 9 >210 130 590 20 <9 9

10/11/06 50 20 9 >560 40 290 40 9 <9
10/19/06 40 <9 <9 >570 100 290 120 30 9
10/25/06 <9 <9 20 >1400 >140 250 20 9 20
11/1/06 30 20 30 >440 40 110 <9 9 <9
11/7/06 30 9 30 >1070 460 170 40 30 40

11/13/06 11/11 - 11/12 9 9 20 2100 440 510 30 9 20
11/21/06 11/14 80 30 110 >320 110 220 140 50 130
11/30/06 11/27 40 9 30 >7400 1100 380 140 <9 40
12/5/06 40 9 40 >430 50 170 9 <9 <9

12/12/06 12/9 - 12/10 180 120 160 >2600 920 260 200 80 160
12/21/06 12/16 100 40 130 200 80 110 50 20 60
12/26/06 12/22 <9 <9 9 20 <9 <9 >220 50 80

1/2/07 12/27 <9 9 9 >1050 1140 60 9 <9 9
1/9/07 20 30 30 >260 40 600 20 9 30

1/18/07 1/18 190 70 160 >250 30 1150 20 20 150
1/24/07 1/18 60 60 140 >1400 20 40 40 9 110
2/1/07 1/31 340 240 910 4600 700 2800 560 230 1040
2/5/07 1/31 9 <9 <9 2800 210 270 40 <9 9

2/13/07 2/13 200 180 280 >7100 240 420 210 110 200
2/21/07 2/18 - 2/20 130 40 70 190 <9 300 170 120 140
2/28/07 2/27 - 2/28 570 60 480 39000 5200 11300 430 120 420
3/7/07 30 20 20 >5100 290 290 30 9 <9

3/14/07 80 40 140 >2500 440 440 60 20 160
3/22/07 3/20 - 3/21 30 <9 9 46000 1500 1700 40 20 40
3/28/07 3/27 80 20 30 2100 40 1180 99 20 40
4/4/07 3/27 9 <9 <9 34000 23000 17000 <9 <9 20

4/11/07 9 9 30 >1730 370 390 9 9 60
4/18/07 9 20 <9 39000 7400 22000 40 20 40
4/25/07 4/22 - 4/23 <9 <9 <9 >7900 410 1020 9 <9 <9
5/2/07 9 <9 <9 >2200 >710 760 <9 9 <9
5/9/07 ns ns ns ns ns ns <9 <9 <9

5/16/07 ns ns ns ns ns ns <9 <9 <9
5/23/07 <9 <9 <9 >3900 2000 30 9 <9 <9
5/29/07 ns ns ns ns ns ns 9 9 40
6/5/07 9 <9 <9 >23000 440 1240 9 <9 <9

6/13/07 <9 9 30 20000 30 860 <9 <9 9
6/19/07 <9 <9 <9 >12700 >9 1030 9 <9 <9
6/26/07 >14000 <9 <9 9 60 760 <9 <9 <9

Attachment C-11-II

0038893



Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
CSBMP1 M00P05 7/6/06 20 <9 20 28000 5800 6400 30 <9 9

7/12/06 <9 9 <9 40000 8900 8400 9 9 <9
7/19/06 7/18 40 20 <9 20000 6800 4700 30 20 9
7/26/06 7/18 80 30 <9 3200 5600 5800 40 <9 <9
8/2/06 40 <9 <9 >44000 8300 3300 20 10 40
8/9/06 120 120 30 10000 12800 7900 30 <9 9

8/16/06 9 <9 20 17000 5200 4800 30 20 <9
8/22/06 30 9 30 19000 24000 4800 9 40 40
8/28/06 9 <9 <9 >7200 2700 2800 9 9 <9
9/5/06 80 70 50 14000 7600 3200 50 20 30

9/13/06 120 40 40 >23000 5400 6800 70 60 40
9/20/06 110 130 20 11200 5800 8200 50 30 9
9/25/06 9 <9 <9 >4800 2200 2200 <9 <9 <9
10/3/06 <9 9 <9 >10000 4100 2800 20 20 9

10/11/06 30 <9 40 >3400 770 2000 50 9 30
10/19/06 80 30 <9 20000 6600 5000 40 20 30
10/25/06 30 <9 9 20000 8800 6300 9 <9 <9
11/1/06 20 <9 9 >9300 5900 2200 40 30 <9
11/7/06 50 30 100 >10000 3200 3200 40 <9 50

11/13/06 11/11 - 11/12 20 30 30 2400 280 380 9 40 30
11/21/06 11/14 670 230 420 >7000 3600 1800 390 160 190
11/30/06 11/27 20 <9 50 21000 2100 1700 20 20 120
12/5/06 650 40 120 4200 320 880 40 40 30

12/12/06 12/9 - 12/10 220 99 230 18000 2300 7100 170 80 220
12/21/06 12/16 120 20 90 21000 3400 2400 60 40 60
12/26/06 12/22 <9 <9 <9 >4600 670 3100 20 <9 20

1/2/07 12/27 30 <9 9 >2800 310 2400 <9 <9 40
1/9/07 9 9 9 >5600 310 1160 20 9 20

1/18/07 1/18 360 60 510 25000 3800 1130 360 260 540
1/24/07 1/18 40 30 130 102000 58000 68000 30 40 80
2/1/07 1/31 680 260 1210 3600 2100 2000 720 310 1460
2/5/07 1/31 9 <9 <9 44000 10000 10000 <9 <9 40

2/13/07 2/13 630 340 230 6500 940 2100 560 390 310
2/21/07 2/18 - 2/20 70 20 40 >6300 1200 2800 150 80 60
2/28/07 2/27 - 2/28 380 80 320 39000 4200 2600 460 140 410
3/7/07 9 9 9 34000 8800 7300 20 9 30

3/14/07 60 80 630 >6800 1200 3300 99 20 280
3/22/07 3/20 - 3/21 9 30 30 32000 650 1620 30 9 20
3/28/07 3/27 70 40 50 5000 730 620 40 40 20
4/4/07 3/27 9 <9 30 5800 4200 6300 20 <9 9

4/11/07 150 70 60 4800 2100 1700 110 140 40
4/18/07 20 <9 30 8500 530 16000 9 <9 9
4/25/07 4/22 - 4/23 220 9 9 23000 1400 2500 <9 <9 <9
5/2/07 <9 <9 <9 >13200 2300 3800 9 <9 <9
5/9/07 <9 <9 <9 21000 6500 450 <9 <9 <9

5/16/07 <9 <9 <9 36000 6000 3200 >20 30 40
5/23/07 9 <9 9 >4800 550 260 9 9 <9
5/29/07 >20 30 20 13000 570 880 >40 9 30
6/5/07 9 <9 <9 30000 8500 8600 20 <9 9

6/13/07 <9 <9 <9 27000 2800 4200 9 9 <9
6/19/07 <9 <9 <9 >7600 1400 3300 <9 <9 <9
6/26/07 9 <9 <9 >4300 460 860 <9 <9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
DSB1 7/6/06 20 <9 <9 >22000 740 980 <9 9 20

7/12/06 30 <9 <9 >3500 810 830 <9 9 <9
7/19/06 7/18 40 30 9 45000 52000 10000 40 9 9
7/26/06 7/18 40 20 9 33000 10800 5000 40 9 9
8/2/06 9 9 9 >105000 55000 39000 <9 20 <9
8/9/06 20 <9 <9 >7000 3300 1400 9 <9 9

8/16/06 <9 <9 <9 37000 3400 5000 <9 9 <9
8/22/06 40 20 20 28000 4800 5600 40 <9 <9
8/28/06 9 20 <9 17000 2800 1310 20 <9 9
9/5/06 210 160 150 11000 3900 740 140 110 130

9/13/06 20 20 9 23000 2800 4000 30 40 20
9/20/06 110 40 70 >16000 1700 4000 60 60 130
9/25/06 100 20 20 32000 2400 1600 30 <9 30
10/3/06 200 140 99 24000 4800 590 100 80 40

10/11/06 30 50 50 3200 200 370 80 20 50
10/19/06 140 40 270 25000 440 1010 50 20 90
10/25/06 9 <9 9 26000 7500 310 20 <9 <9
11/1/06 80 70 260 3500 170 60 130 40 100
11/7/06 20 20 40 3300 210 20 40 40 50

11/13/06 11/11 - 11/12 50 60 40 560 40 80 99 30 50
11/21/06 11/14 920 540 500 5700 9 170 220 50 140
11/30/06 11/27 60 30 150 >420 40 9 40 20 90
12/5/06 20 20 60 >29000 1100 7900 <9 30 <9

12/12/06 12/9 - 12/10 160 60 310 3600 50 180 210 70 240
12/21/06 12/16 90 40 170 6200 20 170 70 30 160
12/26/06 12/22 40 20 30 62000 <9 500 50 9 20

1/2/07 12/27 20 <9 70 101000 <9 260 20 9 40
1/9/07 50 40 90 88000 20 230 30 9 <9

1/18/07 1/18 30 9 50 >7100 <9 200 120 9 170
1/24/07 1/18 20 20 30 >4500 <9 140 20 <9 20
2/1/07 1/31 2300 830 3200 2400 140 3200 280 140 850
2/5/07 1/31 20 <9 40 4800 70 270 30 9 30

2/13/07 2/13 40 40 130 2800 40 510 70 30 120
2/21/07 2/18 - 2/20 ns ns ns ns ns ns 50 30 90
2/28/07 2/27 - 2/28 610 220 700 41000 760 10000 560 140 620
3/7/07 70 20 70 >100 <9 <9 60 20 40

3/14/07 680 200 940 >13000 9 840 140 9 420
3/22/07 3/20 - 3/21 60 9 40 2600 <9 780 40 9 110
3/28/07 3/27 120 90 70 >3400 <9 400 130 70 90
4/4/07 3/27 40 <9 40 5200 60 7400 30 20 20

4/11/07 30 <9 <9 >9600 130 3700 20 <9 9
4/18/07 9 9 9 157000 200 20000 40 9 40
4/25/07 4/22 - 4/23 <9 <9 <9 >7400 60 810 380 <9 30
5/2/07 <9 <9 <9 38000 200 1130 9 <9 <9
5/9/07 ns ns ns ns ns ns <9 <9 <9

5/16/07 ns ns ns ns ns ns 9 <9 <9
5/23/07 ns ns ns ns ns ns 120 70 20
5/29/07 ns ns ns ns ns ns >40 9 40
6/5/07 9 <9 <9 11300 1400 520 9 30 9

6/13/07 <9 <9 9 >7600 2100 340 <9 <9 <9
6/19/07 9 <9 <9 27000 1000 1390 <9 <9 <9
6/26/07 30 <9 9 >80000 >8400 13700 40 9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
DSB4 7/6/06 ns ns ns ns ns ns 20 <9 <9

7/12/06 ns ns ns ns ns ns 40 <9 20
7/19/06 7/18 ns ns ns ns ns ns <9 <9 <9
7/26/06 7/18 ns ns ns ns ns ns 50 20 <9
8/2/06 ns ns ns ns ns ns 20 <9 <9
8/9/06 ns ns ns ns ns ns 20 <9 <9

8/16/06 ns ns ns ns ns ns 40 20 20
8/22/06 ns ns ns ns ns ns <9 <9 <9
8/28/06 ns ns ns ns ns ns <9 <9 9
9/5/06 ns ns ns ns ns ns 70 30 40

9/13/06 ns ns ns ns ns ns 99 40 40
9/20/06 ns ns ns ns ns ns 80 50 90
9/25/06 ns ns ns ns ns ns <9 30 9
10/3/06 ns ns ns ns ns ns 250 160 320

10/11/06 ns ns ns ns ns ns 110 70 220
10/19/06 ns ns ns ns ns ns 50 70 140
10/25/06 ns ns ns ns ns ns 99 40 90
11/1/06 ns ns ns ns ns ns 220 110 140
11/7/06 ns ns ns ns ns ns 40 <9 30

11/13/06 11/11 - 11/12 ns ns ns ns ns ns 240 170 220
11/21/06 11/14 ns ns ns ns ns ns 1200 490 1340
11/30/06 11/27 ns ns ns ns ns ns 550 150 570
12/5/06 ns ns ns ns ns ns 9 20 140

12/12/06 12/9 - 12/10 ns ns ns ns ns ns 260 140 480
12/21/06 12/16 ns ns ns ns ns ns 80 20 250
12/26/06 12/22 ns ns ns ns ns ns 9 9 20

1/2/07 12/27 ns ns ns ns ns ns 9 <9 80
1/9/07 ns ns ns ns ns ns <9 20 40

1/18/07 1/18 ns ns ns ns ns ns <9 <9 40
1/24/07 1/18 ns ns ns ns ns ns 40 9 120
2/1/07 1/31 ns ns ns ns ns ns 240 120 1370
2/5/07 1/31 ns ns ns ns ns ns 50 <9 40

2/13/07 2/13 ns ns ns ns ns ns 60 20 90
2/21/07 2/18 - 2/20 <9 <9 <9 3800 30 160 40 9 20
2/28/07 2/27 - 2/28 >1060 320 810 >10000 790 560 740 290 560
3/7/07 ns ns ns ns ns ns 90 30 100

3/14/07 ns ns ns ns ns ns 320 70 1550
3/22/07 3/20 - 3/21 ns ns ns ns ns ns 240 130 110
3/28/07 3/27 ns ns ns ns ns ns 30 <9 60
4/4/07 3/27 ns ns ns ns ns ns 80 100 40

4/11/07 ns ns ns ns ns ns 40 20 100
4/18/07 ns ns ns ns ns ns 40 20 40
4/25/07 4/22 - 4/23 ns ns ns ns ns ns 20 <9 9
5/2/07 ns ns ns ns ns ns 20 <9 30
5/9/07 ns ns ns ns ns ns 9 <9 <9

5/16/07 ns ns ns ns ns ns >8000 1240 8900
5/23/07 ns ns ns ns ns ns 20 9 <9
5/29/07 ns ns ns ns ns ns 30 9 30
6/5/07 ns ns ns ns ns ns 9 20 20

6/13/07 ns ns ns ns ns ns <9 <9 20
6/19/07 ns ns ns ns ns ns <9 <9 <9
6/26/07 ns ns ns ns ns ns 9 <9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
DSB5 7/5/06 ns ns ns >9800 300 20 <9 <9 <9

7/11/06 ns ns ns 20000 690 180 >40 9 <9
7/17/06 ns ns ns 9 9 <9 5800 400 90
7/25/06 7/18 ns ns ns >160 120 40 90 30 <9
7/31/06 ns ns ns 3700 2600 470 30 40 40
8/8/06 ns ns ns >30 9 40 <9 <9 <9

8/14/06 ns ns ns >5400 1400 750 9 30 90
8/23/06 ns ns ns >4600 100 <9 30 <9 9
8/29/06 ns ns ns 25000 2200 440 40 40 40
9/6/06 ns ns ns 2200 290 140 30 20 20

9/11/06 ns ns ns 64000 2600 580 130 99 20
9/18/06 ns ns ns 2900 150 170 <9 <9 9
9/27/06 ns ns ns 6300 220 950 70 9 40
10/2/06 ns ns ns 3600 210 190 9 <9 <9

10/10/06 ns ns ns >8000 8500 5200 30 <9 <9
10/18/06 ns ns ns >3900 190 220 70 20 50
10/24/06 ns ns ns 4000 270 200 50 50 110
10/31/06 ns ns ns 4100 2700 2300 230 130 130
11/6/06 ns ns ns 2800 760 760 30 20 <9

11/14/06 11/14 ns ns ns >1000000 9400 660 28000 990 900
11/20/06 ns ns ns >4900 1800 780 70 50 160
11/29/06 11/27 ns ns ns 2600000 55000 9600 10800 2900 6900
12/4/06 ns ns ns 48000 1070 310 130 30 150

12/14/06 12/9 - 12/10 ns ns ns 48000 3600 4200 3400 830 2000
12/20/06 12/16 ns ns ns 41000 2100 430 870 280 560

1/3/07 12/27 ns ns ns 4200 440 600 480 160 1000
1/10/07 ns ns ns >5000 980 450 770 240 920
1/17/07 ns ns ns 2300 380 590 280 180 250
1/23/07 1/18 ns ns ns 5600 270 270 140 70 290
1/29/07 ns ns ns 2400 230 240 210 80 320
2/6/07 1/31 ns ns ns 5100 480 320 320 170 430

2/14/07 2/13 ns ns ns 28000 340 230 620 200 480
2/22/07 2/18 - 2/20 ns ns ns 29000 390 70 5200 2400 3400
3/1/07 2/27 - 2/28 >1260 290 680 5200 80 50 1410 340 830
3/6/07 ns ns ns 56000 180 <9 40 40 100

3/12/07 ns ns ns 6200 140 90 90 40 9
3/20/07 ns ns ns >4200 620 340 470 240 70
3/26/07 3/20 - 3/21 ns ns ns >3900 110 50 30 9 <9
4/3/07 3/27 ns ns ns 2800 190 40 160 40 9
4/9/07 ns ns ns >210 160 99 110 20 230

4/17/07 ns ns ns 21000 350 140 40 <9 40
4/24/07 4/22 - 4/23 ns ns ns 31000 310 740 <9 <9 9
5/1/07 410 80 710 12700 1440 250 470 150 330
5/7/07 ns ns ns 18000 2900 320 390 230 80

5/14/07 ns ns ns >17300 3200 280 40 <9 90
5/21/07 ns ns ns 22000 7700 3000 >90 90 110
5/31/07 130 40 40 >24000 9000 2100 >230 60 280
6/4/07 ns ns ns >8500 690 190 99 60 9

6/11/07 ns ns ns 29000 530 80 30 9 <9
6/18/07 ns ns ns >3700 210 150 740 440 30
6/25/07 ns ns ns >3900 380 120 >1130 780 30

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
DUMOND 7/5/06 <9 <9 <9 >121000 8000 15000 <9 20 <9

7/11/06 110 90 <9 96000 24000 11400 50 140 <9
7/17/06 9 <9 <9 >41000 16000 3800 9 <9 9
7/25/06 7/18 30 <9 <9 48000 22000 5300 9 <9 <9
7/31/06 <9 <9 <9 >3000 800 11900 9 9 <9
8/8/06 <9 <9 <9 >7400 4500 44000 <9 <9 <9

8/14/06 <9 <9 <9 28000 3800 7400 <9 <9 <9
8/23/06 9 <9 <9 >1900 140 210 9 <9 9
8/29/06 120 80 <9 >790 200 1140 40 30 <9
9/6/06 9 <9 9 128000 87000 27000 20 <9 <9

9/11/06 9 <9 <9 >48000 12000 8200 <9 <9 <9
9/18/06 9 <9 9 28000 20 2400 9 9 <9
9/27/06 9 <9 <9 2300 40 110 <9 <9 <9
10/2/06 9 <9 <9 >5600 340 6800 <9 <9 <9

10/10/06 40 80 20 39000 540 2400 140 160 30
10/18/06 9 9 <9 130000 1100 83000 20 <9 <9
10/24/06 <9 <9 <9 >71000 6100 3600 <9 <9 <9
10/31/06 <9 <9 <9 88000 2200 4500 <9 <9 <9
11/6/06 <9 20 <9 >48000 580 4200 <9 9 <9

11/14/06 11/14 <9 9 <9 >200 <9 3400 9 <9 <9
11/20/06 <9 <9 <9 23000 140 4200 30 <9 <9
11/29/06 11/27 <9 <9 <9 4700 840 2200 <9 <9 9
12/4/06 <9 <9 <9 >4300 420 920 9 <9 <9

12/14/06 12/9 - 12/10 <9 9 <9 73000 5600 21000 <9 9 <9
12/20/06 12/16 60 9 40 9700 2800 6900 <9 30 <9

1/3/07 12/27 99 <9 20 39000 240 240 230 <9 20
1/10/07 <9 <9 <9 25000 190 1350 <9 <9 <9
1/17/07 <9 <9 <9 3100 70 920 9 <9 <9
1/23/07 1/18 9 <9 <9 >580 70 410 9 <9 <9
1/29/07 40 9 <9 3800 30 170 40 9 <9
2/6/07 1/31 9 <9 <9 >660 20 220 9 <9 <9

2/14/07 2/13 9 <9 <9 5200 40 480 <9 <9 9
2/22/07 2/18 - 2/20 <9 <9 <9 22000 670 4800 9 <9 <9
3/1/07 2/27 - 2/28 <9 <9 <9 5000 680 210 <9 <9 <9
3/6/07 9 <9 <9 >620 380 1800 <9 <9 9

3/12/07 <9 <9 <9 2200 80 410 <9 <9 <9
3/20/07 <9 <9 <9 >3800 100 1400 <9 <9 <9
3/26/07 3/20 - 3/21 9 <9 <9 2100 30 520 <9 <9 <9
4/3/07 3/27 <9 9 <9 >760 60 440 <9 <9 <9
4/9/07 <9 <9 <9 5900 340 1050 9 <9 <9

4/17/07 <9 <9 <9 4800 280 2900 20 <9 <9
4/24/07 4/22 - 4/23 <9 <9 <9 2400 210 840 40 20 <9
5/1/07 <9 <9 <9 6100 500 330 20 <9 <9
5/7/07 <9 <9 <9 29000 2200 8500 <9 <9 <9

5/14/07 ns ns ns 39000 980 2700 <9 <9 <9
5/21/07 <9 <9 <9 >28000 9200 6600 <9 <9 <9
5/31/07 <9 <9 <9 36000 980 1500 <9 <9 <9
6/4/07 <9 <9 <9 >11700 >2000 93000 <9 <9 <9

6/11/07 <9 <9 <9 >32000 2000 14900 <9 <9 <9
6/18/07 70 9 <9 >47000 4300 13400 9 <9 <9
6/25/07 9 <9 <9 >2600 80 720 <9 <9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
ELMORO H04 7/5/06 20 <9 <9 >1670 290 360 20 <9 <9

7/11/06 50 <9 9 4000 560 620 9 <9 <9
7/17/06 9 20 <9 5100 1270 380 20 <9 <9
7/25/06 7/18 30 <9 <9 >3200 760 1000 9 9 <9
7/31/06 <9 20 20 >3800 820 940 40 9 <9
8/8/06 20 9 <9 >650 110 60 9 20 <9

8/14/06 <9 <9 <9 >3500 340 1250 <9 <9 <9
8/23/06 30 9 <9 >3300 200 280 40 <9 <9
8/29/06 <9 <9 9 >580 180 40 9 <9 <9
9/6/06 <9 20 <9 2900 510 600 20 9 9

9/11/06 20 <9 <9 >560 110 230 <9 <9 <9
9/18/06 <9 <9 <9 >1600 70 60 40 <9 110
9/27/06 <9 <9 <9 2500 40 130 <9 <9 <9
10/2/06 <9 <9 <9 3500 50 130 9 <9 <9

10/10/06 20 20 <9 >350 20 110 9 <9 20
10/18/06 30 <9 <9 >4400 40 70 40 20 <9
10/24/06 <9 <9 <9 3900 60 220 <9 <9 <9
10/31/06 <9 <9 <9 >1900 40 60 <9 <9 <9
11/6/06 <9 <9 <9 3900 99 300 <9 9 <9

11/14/06 11/14 <9 <9 <9 ns ns ns 30 <9 <9
11/20/06 <9 <9 <9 4800 110 240 <9 9 <9
11/29/06 11/27 20 9 <9 >96000 43000 490 9 9 <9
12/4/06 <9 <9 <9 2200 120 50 <9 <9 <9

12/14/06 12/9 - 12/10 40 <9 <9 >4000 360 390 200 9 <9
12/20/06 12/16 <9 <9 <9 4100 190 240 <9 <9 <9

1/3/07 12/27 9 <9 <9 4200 140 260 9 <9 <9
1/10/07 9 30 9 5500 50 90 30 9 <9
1/17/07 40 <9 9 ns ns ns 40 <9 <9
1/23/07 1/18 <9 <9 <9 4900 50 160 <9 <9 <9
1/29/07 <9 9 <9 4800 40 140 9 <9 <9
2/6/07 1/31 <9 <9 <9 2600 120 440 <9 <9 <9

2/14/07 2/13 30 20 9 2800 150 580 40 <9 9
2/22/07 2/18 - 2/20 <9 <9 <9 >250 <9 640 9 <9 <9
3/1/07 2/27 - 2/28 120 <9 <9 >3000 380 600 80 <9 <9
3/6/07 <9 <9 <9 3200 40 4500 <9 <9 <9

3/12/07 <9 <9 9 2600 40 510 <9 <9 <9
3/20/07 <9 <9 <9 >5300 40 720 <9 9 <9
3/26/07 3/20 - 3/21 20 <9 <9 2800 110 890 <9 <9 <9
4/3/07 3/27 <9 <9 9 >1400 40 440 20 <9 <9
4/9/07 9 <9 <9 4200 40 180 20 <9 50

4/17/07 <9 <9 20 5600 50 320 <9 9 <9
4/24/07 4/22 - 4/23 <9 <9 <9 28000 380 340 20 <9 <9
5/1/07 60 <9 <9 5100 40 290 99 <9 <9
5/7/07 <9 <9 <9 >3400 80 90 <9 <9 <9

5/14/07 9 <9 <9 5200 9 130 9 <9 <9
5/21/07 20 <9 <9 >6100 20 160 <9 9 <9
5/31/07 20 30 <9 >210 9 40 30 40 <9
6/4/07 <9 <9 <9 >5500 <9 140 <9 <9 <9

6/11/07 9 <9 <9 >3500 9 90 <9 9 <9
6/18/07 9 <9 9 >1700 >20 80 9 <9 9
6/25/07 180 9 30 >410 <9 90 9 <9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
EMRLD H05 7/5/06 ns ns ns ns ns ns <9 <9 9

7/11/06 ns ns ns ns ns ns <9 <9 9
7/17/06 ns ns ns ns ns ns 9 <9 9
7/25/06 7/18 ns ns ns ns ns ns <9 <9 <9
7/31/06 ns ns ns ns ns ns 9 <9 <9
8/8/06 ns ns ns ns ns ns <9 <9 9

8/14/06 ns ns ns ns ns ns 20 <9 <9
8/23/06 ns ns ns ns ns ns <9 <9 9
8/29/06 ns ns ns ns ns ns <9 <9 <9
9/6/06 40 70 30 220000 46000 410000 70 80 40

9/11/06 ns ns ns ns ns ns 50 40 <9
9/18/06 ns ns ns ns ns ns 30 9 <9
9/27/06 9 30 <9 340000 14000 28000 9 <9 <9
10/2/06 ns ns ns ns ns ns <9 <9 <9

10/10/06 ns ns ns ns ns ns <9 <9 <9
10/18/06 ns ns ns ns ns ns 40 9 <9
10/24/06 ns ns ns ns ns ns 40 <9 9
10/31/06 ns ns ns ns ns ns <9 <9 <9
11/6/06 ns ns ns ns ns ns <9 <9 <9

11/14/06 11/14 <9 <9 <9 38000 12400 26000 <9 <9 <9
11/20/06 ns ns ns ns ns ns 9 20 <9
11/29/06 11/27 ns ns ns ns ns ns 30 <9 <9
12/4/06 <9 30 50 >5200 670 5300 20 40 70

12/14/06 12/9 - 12/10 ns ns ns ns ns ns <9 <9 <9
12/20/06 12/16 ns ns ns ns ns ns <9 <9 <9

1/3/07 12/27 ns ns ns ns ns ns 9 <9 9
1/10/07 ns ns ns ns ns ns 9 <9 <9
1/17/07 40 40 <9 28000 <9 850 40 60 <9
1/23/07 1/18 <9 <9 <9 1700 20 260 <9 <9 <9
1/29/07 <9 <9 <9 36000 810 4800 <9 <9 <9
2/6/07 1/31 ns ns ns ns ns ns <9 <9 <9

2/14/07 2/13 9 <9 <9 >4800 840 3100 9 <9 9
2/22/07 2/18 - 2/20 9 9 <9 12600000 46000 2600 <9 <9 <9
3/1/07 2/27 - 2/28 120 <9 9 2900 320 1110 110 <9 <9
3/6/07 ns ns ns ns ns ns <9 <9 <9

3/12/07 <9 <9 <9 33000 680 5900 9 <9 <9
3/20/07 <9 <9 <9 >97000 5100 15100 <9 <9 <9
3/26/07 3/20 - 3/21 ns ns ns ns ns ns 9 <9 <9
4/3/07 3/27 ns ns ns ns ns ns 40 40 <9
4/9/07 ns ns ns ns ns ns <9 <9 <9

4/17/07 <9 <9 <9 210000 8500 48000 >20 <9 <9
4/24/07 4/22 - 4/23 ns ns ns ns ns ns <9 <9 <9
5/1/07 9 9 <9 400000 34000 17000 <9 <9 <9
5/7/07 ns ns ns ns ns ns <9 <9 <9

5/14/07 ns ns ns ns ns ns <9 <9 <9
5/21/07 ns ns ns ns ns ns >9 <9 9
5/31/07 ns ns ns ns ns ns <9 <9 <9
6/4/07 ns ns ns ns ns ns 9 <9 <9

6/11/07 ns ns ns ns ns ns <9 <9 <9
6/18/07 ns ns ns ns ns ns <9 <9 30
6/25/07 ns ns ns ns ns ns <9 <9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
HEISLR I00P01 7/5/06 40 <9 <9 >460 <9 700 9 9 <9

7/11/06 <9 <9 20 >530 <9 130 20 <9 <9
7/17/06 20 9 <9 40 20 <9 40 <9 <9
7/25/06 7/18 20 40 <9 40 20 40 40 20 <9
7/31/06 9 20 <9 >1200 760 1000 40 9 9
8/8/06 <9 <9 9 310 9 40 9 <9 9

8/14/06 20 <9 9 >440 <9 40 9 <9 <9
8/23/06 9 9 <9 >20 <9 9 <9 9 <9
8/29/06 40 <9 <9 <9 100 6400 30 9 <9
9/6/06 9 <9 <9 2300 40 430 40 <9 9

9/11/06 30 <9 <9 >80 20 20 9 9 <9
9/18/06 <9 9 <9 230 250 40 9 9 <9
9/27/06 9 <9 <9 >120 40 9 20 <9 <9
10/2/06 9 9 <9 >700 9 170 <9 20 <9

10/10/06 <9 <9 <9 >40 9 <9 9 9 <9
10/18/06 350 40 20 6000 <9 <9 30 <9 9
10/24/06 <9 9 <9 220 <9 <9 9 <9 <9
10/31/06 9 9 <9 2700 40 2800 40 <9 <9
11/6/06 ns ns ns ns ns ns <9 40 <9

11/14/06 11/14 9 9 <9 590 <9 20 9 <9 9
11/20/06 160 140 50 340 <9 <9 40 50 30
11/29/06 11/27 9 <9 <9 40 <9 <9 9 9 <9
12/4/06 <9 <9 <9 200 <9 <9 9 20 20

12/14/06 12/9 - 12/10 40 20 <9 300 40 9 9 9 9
12/20/06 12/16 9 <9 <9 280 <9 <9 30 20 <9

1/3/07 12/27 30 9 30 40 <9 <9 20 <9 30
1/10/07 30 30 <9 20 <9 40 30 <9 9
1/17/07 9 9 <9 9 <9 <9 40 <9 <9
1/23/07 1/18 9 9 <9 9 <9 <9 40 9 <9
1/29/07 9 <9 20 <9 <9 <9 9 <9 30
2/6/07 1/31 9 9 9 140 <9 20 9 <9 <9

2/14/07 2/13 30 9 9 170 <9 9 <9 30 9
2/22/07 2/18 - 2/20 <9 <9 <9 60 <9 50 9 <9 <9
3/1/07 2/27 - 2/28 30 <9 9 360 <9 140 40 <9 20
3/6/07 9 <9 <9 230 <9 9 <9 <9 <9

3/12/07 <9 <9 <9 >620 <9 40 9 <9 <9
3/20/07 30 <9 <9 210 <9 9 <9 <9 <9
3/26/07 3/20 - 3/21 <9 <9 <9 <9 <9 70 <9 <9 <9
4/3/07 3/27 50 <9 <9 <9 <9 9 40 <9 9
4/9/07 40 20 <9 <9 <9 9 20 <9 <9

4/17/07 20 <9 <9 ns 26000 1420 <9 <9 <9
4/24/07 4/22 - 4/23 140 99 <9 200 30 60 170 99 <9
5/1/07 9 <9 <9 <9 9 220 >200 <9 <9
5/7/07 9 <9 <9 550 20 20 9 <9 <9

5/14/07 >20 20 <9 >300 9 210 >20 9 9
5/21/07 9 <9 <9 >40 <9 9 <9 <9 <9
5/31/07 9 <9 <9 140 <9 <9 <9 <9 <9
6/4/07 20 9 <9 450 <9 30 9 9 <9

6/11/07 <9 <9 <9 >40 <9 9 9 <9 <9
6/18/07 9 9 <9 40 <9 9 9 <9 <9
6/25/07 <9 9 <9 30 <9 9 <9 <9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
LADERA 7/6/06 20 <9 <9 >16000 8000 2800 40 9 <9

7/12/06 9 <9 <9 >73000 >2200 2400 <9 9 <9
7/19/06 7/18 <9 <9 <9 >53000 13900 2800 <9 <9 <9
7/26/06 7/18 20 <9 <9 480000 52000 4700 <9 <9 <9
8/2/06 <9 <9 <9 >34000 >17000 1030 <9 <9 <9
8/9/06 40 <9 <9 >5000 640 2400 <9 <9 <9

8/16/06 9 <9 <9 >120000 >18000 15000 30 <9 <9
8/22/06 9 9 <9 >63000 23000 6400 9 9 40
8/28/06 20 20 <9 >69000 19000 7500 20 <9 <9
9/5/06 20 <9 <9 41000 30000 26000 20 9 <9

9/13/06 9 <9 <9 140000 51000 10900 <9 <9 <9
9/20/06 <9 <9 <9 200000 81000 81000 <9 <9 <9
9/25/06 9 20 <9 >23000 2200 480 30 20 20
10/3/06 9 <9 <9 >58000 22000 9200 30 <9 30

10/11/06 <9 9 <9 >12900 4800 4900 <9 9 <9
10/19/06 9 9 9 27000 5900 26000 30 9 9
10/25/06 30 9 <9 >220000 27000 10900 9 9 <9
11/1/06 <9 9 <9 >137000 27000 12800 <9 9 <9
11/7/06 <9 <9 9 49000 21000 1620 9 <9 <9

11/13/06 11/11 - 11/12 <9 <9 <9 >4800 1600 640 <9 9 9
11/21/06 11/14 9 <9 9 36000 3200 2800 50 <9 <9
11/30/06 11/27 9 <9 <9 >49000 2100 11500 30 9 <9
12/5/06 <9 <9 <9 >14000 300 760 <9 <9 <9

12/12/06 12/9 - 12/10 120 40 40 78000 157000 3800 99 80 60
12/21/06 12/16 <9 9 <9 4900 690 2900 <9 <9 9
12/26/06 12/22 30 <9 9 >4500 9 700 9 <9 <9

1/2/07 12/27 70 20 40 >23000 1250 1260 <9 <9 <9
1/9/07 20 9 30 >42000 340 2200 30 9 20

1/18/07 1/18 30 9 20 >21000 150 1090 40 20 <9
1/24/07 1/18 <9 <9 <9 4200 110 160 <9 <9 <9
2/1/07 1/31 140 40 100 2700 560 3300 140 40 90
2/5/07 1/31 20 <9 9 6100 920 1310 <9 9 <9

2/13/07 2/13 130 30 99 2600 510 3200 90 30 40
2/21/07 2/18 - 2/20 <9 <9 <9 26000 2100 2800 20 <9 <9
2/28/07 2/27 - 2/28 390 40 140 21000 3900 18000 320 70 140
3/7/07 <9 <9 <9 >4000 220 970 <9 <9 <9

3/14/07 <9 <9 <9 >24000 860 1250 9 <9 9
3/22/07 3/20 - 3/21 9 <9 9 >5000 500 5600 20 9 <9
3/28/07 3/27 40 30 <9 >4400 350 2200 30 <9 <9
4/4/07 3/27 <9 <9 <9 >59000 680 4100 <9 <9 <9

4/11/07 9 <9 <9 >30000 4800 4100 9 <9 <9
4/18/07 30 30 9 26000 4000 7400 <9 9 9
4/25/07 4/22 - 4/23 <9 <9 <9 24000 340 5800 <9 <9 <9
5/2/07 <9 <9 <9 >90000 21000 4600 <9 <9 <9
5/9/07 <9 <9 <9 >69000 7500 13000 9 <9 <9

5/16/07 <9 <9 <9 >25000 2100 5200 <9 <9 <9
5/23/07 <9 <9 <9 36000 >2800 3200 <9 <9 20
5/29/07 <9 <9 <9 36000 370 1080 <9 <9 <9
6/5/07 <9 <9 <9 >46000 3100 8200 90 <9 20

6/13/07 <9 <9 <9 58000 3600 9000 <9 <9 <9
6/19/07 <9 <9 <9 >76000 12600 48000 <9 <9 <9
6/26/07 9 <9 <9 >62000 23000 47000 9 <9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
LINDAL M00S07 7/6/06 20 <9 9 >10000 110 40 30 <9 <9

7/12/06 60 20 <9 270000 58000 28000 9 20 <9
7/19/06 7/18 50 20 9 560000 86000 20000 1640 50 30
7/26/06 7/18 60 30 <9 410000 11000 7700 40 40 <9
8/2/06 <9 <9 <9 49000 27000 2100 9 <9 <9
8/9/06 9 30 <9 48000 12400 11700 9 40 <9

8/16/06 20 <9 <9 17000 3100 1010 30 <9 20
8/22/06 40 <9 <9 >29000 24000 5600 50 9 9
8/28/06 <9 9 <9 39000 22000 3800 20 <9 9
9/5/06 50 <9 <9 140000 31000 2600 90 9 <9

9/13/06 <9 20 <9 2400 2000 580 2700 1040 320
9/20/06 30 9 <9 1360000 60000 2800 9 <9 <9
9/25/06 9 <9 <9 >22000 3800 48000 9 40 <9
10/3/06 <9 30 <9 >7800 340 830 9 <9 <9

10/11/06 70 50 20 700 270 220 40 50 40
10/19/06 350 100 30 470000 37000 740000 340 90 20
10/25/06 70 40 30 140000 44000 4100 9 30 30
11/1/06 <9 9 9 32000 34000 4200 9 20 <9
11/7/06 30 40 9 240000 31000 37000 40 9 9

11/13/06 11/11 - 11/12 70 <9 9 19000 2700 52000 9 20 <9
11/21/06 11/14 40 30 50 740000 154000 194000 40 20 30
11/30/06 11/27 120 70 60 1960000 6400 4700 480 60 20
12/5/06 48000 9 260 440000 2300 990 3300 20 30

12/12/06 12/9 - 12/10 100 20 90 >5200 60 240 110 40 90
12/21/06 12/16 20 9 9 >5600 220 2600 40 9 <9
12/26/06 12/22 <9 9 9 27000 9 110 <9 <9 <9

1/2/07 12/27 40 <9 <9 380000 89000 10400 9 <9 9
1/9/07 20 9 <9 >300000 >750 48000 <9 <9 <9

1/18/07 1/18 50 <9 110 21000 210 510 40 9 99
1/24/07 1/18 <9 <9 <9 540000 410 4900 9 <9 <9
2/1/07 1/31 160 120 180 56000 340 2400 220 60 200
2/5/07 1/31 30 <9 <9 250000 860 920 30 <9 <9

2/13/07 2/13 190 70 110 260000 62000 3900 180 70 110
2/21/07 2/18 - 2/20 30 <9 9 390000 2200 940 <9 <9 <9
2/28/07 2/27 - 2/28 250 70 180 73000 5100 10100 350 20 120
3/7/07 30 <9 <9 >660 20 260 20 <9 <9

3/14/07 <9 9 <9 >21000 260 2100 <9 9 <9
3/22/07 3/20 - 3/21 50 30 <9 640000 920 1480 40 <9 <9
3/28/07 3/27 40 9 <9 9100000 41000 139000 220 9 40
4/4/07 3/27 40 <9 9 56000 110 430 30 <9 9

4/11/07 20 30 9 3200 410 5500 <9 <9 <9
4/18/07 <9 <9 <9 >14000 380 3500 <9 <9 <9
4/25/07 4/22 - 4/23 9 <9 <9 32000 300 6000 9 <9 <9
5/2/07 20 20 <9 >6700 140 470 40 9 <9
5/9/07 20 9 <9 340000 >680 5700 <9 9 9

5/16/07 40 20 9 >59000 240 4000 30 40 <9
5/23/07 <9 <9 <9 24000 25000 3800 <9 <9 <9
5/29/07 <9 9 <9 >19000 5200 7400 <9 <9 <9
6/5/07 40 30 <9 300 <9 320 20 30 9

6/13/07 9 <9 <9 >26000 2000 2400 <9 <9 <9
6/19/07 20 20 <9 >2000 60 410 20 20 <9
6/26/07 9 <9 <9 >38000 1200 5200 >150 <9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
MAINBC I02 7/5/06 ns ns ns ns ns ns 9 <9 <9

7/11/06 ns ns ns ns ns ns 30 <10 <10
7/17/06 ns ns ns ns ns ns 20 <9 <9
7/25/06 7/18 ns ns ns ns ns ns <9 <9 9
7/31/06 ns ns ns ns ns ns >60 9 <9
8/8/06 ns ns ns ns ns ns 90 50 <9

8/14/06 ns ns ns ns ns ns 30 <9 <9
8/23/06 ns ns ns ns ns ns 20 <9 <9
8/29/06 ns ns ns ns ns ns <9 <9 <9
9/6/06 ns ns ns ns ns ns 40 20 <9

9/11/06 ns ns ns ns ns ns 9 <9 9
9/18/06 ns ns ns ns ns ns 20 9 <9
9/27/06 ns ns ns ns ns ns 30 9 9
10/2/06 ns ns ns ns ns ns 40 9 9

10/10/06 ns ns ns ns ns ns <9 9 <9
10/18/06 ns ns ns ns ns ns 200 120 90
10/24/06 ns ns ns ns ns ns 9 9 9
10/31/06 ns ns ns ns ns ns <9 9 9
11/6/06 ns ns ns ns ns ns 70 20 40

11/14/06 11/14 ns ns ns ns ns ns 20 30 9
11/20/06 ns ns ns ns ns ns 140 99 40
11/29/06 11/27 30 9 <9 >192000 5800 7700 30 <9 <9
12/4/06 30 <9 40 >4900 510 820 30 9 20

12/14/06 12/9 - 12/10 220 40 70 37000 7200 41000 360 160 310
12/20/06 12/16 80 20 30 260 170 220 90 40 110

1/3/07 12/27 30 20 20 >3400 520 7800 30 <9 9
1/10/07 180 20 40 2400 230 460 200 20 50
1/17/07 20 30 20 4800 99 270 110 110 9
1/23/07 1/18 40 9 20 480 270 490 40 9 20
1/29/07 220 9 70 3400 240 880 60 20 50
2/6/07 1/31 50 9 9 3400 860 290 280 110 30

2/14/07 2/13 30 <9 9 >710 290 250 140 <9 20
2/22/07 2/18 - 2/20 60 <9 9 >2300 40 250 100 <9 20
3/1/07 2/27 - 2/28 60 40 40 2300 280 450 180 40 30
3/6/07 140 9 9 7200 30 80 90 20 <9

3/12/07 130 9 <9 7600 >1640 240 160 40 9
3/20/07 >600 9 30 27000 720 870 70 60 <9
3/26/07 3/20 - 3/21 140 <9 <9 >3900 230 410 280 20 40
4/3/07 3/27 120 40 20 >5800 260 450 120 30 9
4/9/07 <9 <9 <9 >6200 9 60 9 <9 <9

4/17/07 ns ns ns ns ns ns <9 <9 <9
4/24/07 4/22 - 4/23 220 9 70 >4100 200 610 310 30 100
5/1/07 20 <9 <9 >45000 >600 2000 20 <9 9
5/7/07 <9 <9 <9 >430 <9 20 <9 <9 <9

5/14/07 20 <9 <9 2300000 112000 1170 9 9 <9
5/21/07 40 9 20 >27000 370 240 30 30 <9
5/31/07 ns ns ns ns ns ns <9 9 <9
6/4/07 ns ns ns ns ns ns 20 <9 <9

6/11/07 ns ns ns ns ns ns <9 <9 <9
6/18/07 ns ns ns ns ns ns >20 9 20
6/25/07 ns ns ns ns ns ns 230 100 20

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
MARIPO 7/6/06 20 20 <9 7700000 58000 17000 99 20 <9

7/12/06 40 20 20 290000 5400 580 40 <9 <9
7/19/06 7/18 40 <9 9 4400000 2000000 12600 99 50 9
7/26/06 7/18 860 60 9 4900000 450000 42000 2700 2000 490
8/2/06 20 20 <9 2300000 57000 3600 570 9 <9
8/9/06 2000 30 <9 8700000 61000 7500 11900 210 40

8/16/06 <9 9 <9 870000 64000 1900 9 <9 <9
8/22/06 30 9 <9 860000 52000 2300 380 50 <9
8/28/06 780 50 <9 620000 2300 770 3800 120 40
9/5/06 <9 20 9 220000 4700 320 20 20 <9

9/13/06 60 20 20 10000 530 400 40 30 <9
9/20/06 <9 9 <9 20000 1230 90 <9 <9 <9
9/25/06 60 <9 9 >6900 330 140 140 40 <9
10/3/06 20 9 <9 35000 5600 270 110 40 <9

10/11/06 40 9 9 2400 360 40 40 30 <9
10/19/06 260 20 30 <9 <9 <9 270 60 30
10/25/06 30 20 9 980000 4000 280 20 <9 <9
11/1/06 20 9 <9 >9900 250 20 9 20 <9
11/7/06 540 380 40 740000 620000 35000 740 480 20

11/13/06 11/11 - 11/12 60 20 <9 28000 190 9 110 <9 9
11/21/06 11/14 900 <9 9 2300000 5800 2800 1270 9 30
11/30/06 11/27 180 40 20 1260000 39000 7500 370 40 40
12/5/06 70 <9 <9 430000 2100 150 290 20 <9

12/12/06 12/9 - 12/10 130 20 60 280000 >2400 5600 110 20 50
12/21/06 12/16 100 20 9 830000 2700 20000 290 9 30
12/26/06 12/22 <9 9 <9 560000 290 210 <9 <9 9

1/2/07 12/27 40 <9 <9 78000 320 220 40 <9 9
1/9/07 <9 <9 9 >900000 540 2600 20 <9 <9

1/18/07 1/18 20 30 90 1870000 170 840 80 9 100
1/24/07 1/18 9 9 <9 6900000 1800 1200 9 <9 <9
2/1/07 1/31 160 60 210 660000 2100 10700 240 80 230
2/5/07 1/31 20 <9 <9 100000 170 330 20 <9 <9

2/13/07 2/13 240 140 110 390000 320 4400 130 99 110
2/21/07 2/18 - 2/20 40 <9 <9 440000 2000 4700 <9 <9 <9
2/28/07 2/27 - 2/28 510 60 140 33000 1380 6200 550 70 140
3/7/07 <9 <9 <9 28000 30 40 <9 <9 <9

3/14/07 20 20 9 >14300 80 50 <9 <9 <9
3/22/07 3/20 - 3/21 9 <9 <9 690000 8200 6500 <9 <9 <9
3/28/07 3/27 800 9 9 400000 320 210 30 <9 <9
4/4/07 3/27 <9 <9 <9 42000 80 140 9 9 <9

4/11/07 <9 9 <9 20000 110 300 20 9 40
4/18/07 <9 9 <9 76000 7200 130 <9 <9 <9
4/25/07 4/22 - 4/23 <9 <9 9 14000 1200 340 <9 <9 <9
5/2/07 9 9 <9 >116000 >490 220 70 9 9
5/9/07 20 <9 <9 390000 >450 530 <9 9 <9

5/16/07 34000 9 150 <90 <9 <9 9 <9 <9
5/23/07 <9 <9 <9 >7600 50 80 <9 <9 <9
5/29/07 <9 20 <9 63000 1090 330 40 9 9
6/5/07 50 9 9 190000 27000 2800 30 9 <9

6/13/07 20 <9 <9 23000 330 320 <9 <9 <9
6/19/07 30 40 20 25000 90 400 40 20 9
6/26/07 40 <9 9 2600 40 20 <9 <9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
PEARL 7/5/06 40 <9 <9 31000 3000 5600 <9 <9 <9

7/11/06 20 <9 <9 45000 5200 5900 9 <9 <9
7/17/06 40 9 <9 13100000 11600000 11400000 20 <9 <9
7/25/06 7/18 9 <9 <9 3800000 2000000 1190000 9 9 <9
7/31/06 9 <9 9 85000 32000 13400 20 <9 <9
8/8/06 9 <9 <9 170000 43000 21000 150 30 9

8/14/06 620 80 50 440000 41000 29000 230 30 9
8/23/06 20 9 <9 85000 16000 4100 40 <9 <9
8/29/06 20 9 140 59000 33000 14000 150 9 140
9/6/06 20 9 <9 106000 167000 62000 170 160 30

9/11/06 <9 <9 <9 >6500 3800 10000 9 <9 <9
9/18/06 40 20 <9 79000 34000 33000 490 110 110
9/27/06 9 <9 <9 141000 38000 5100 <9 40 9
10/2/06 20 <9 <9 27000 21000 53000 60 20 9

10/10/06 240 20 9 >89000 13000 37000 280 40 <9
10/18/06 >650 50 70 22000 5600 760 >710 30 20
10/24/06 <9 <9 <9 ns ns ns ns ns ns
10/31/06 9 <9 <9 2600000 100000 70000 20 9 9
11/6/06 40 9 20 >7200 420 3400 9 <9 20

11/14/06 11/14 20 20 20 760000 78000 10200 50 9 9
11/20/06 130 50 <9 29000 340 2400 100 50 <9
11/29/06 11/27 9 <9 <9 5800 290 2700 9 9 <9
12/4/06 60 <9 <9 1800 70 40 40 9 <9

12/14/06 12/9 - 12/10 130 40 20 >41000 18000 1900 50 40 9
12/20/06 12/16 70 30 9 30000 160 4100 210 9 9

1/3/07 12/27 220 30 30 220000 7300 28000 480 140 140
1/10/07 9 <9 <9 >183000 8800 1400 9 <9 <9
1/17/07 30 <9 <9 2400 40 280 20 <9 <9
1/23/07 1/18 <9 <9 <9 2700 90 450 9 <9 9
1/29/07 <9 <9 9 2800 240 380 <9 9 <9
2/6/07 1/31 20 <9 <9 >3900 200 1230 40 9 <9

2/14/07 2/13 60 30 40 2400 <9 40 20 <9 <9
2/22/07 2/18 - 2/20 <9 <9 <9 20000 190 820 <9 9 <9
3/1/07 2/27 - 2/28 40 <9 9 >5200 250 660 9 <9 50
3/6/07 9 <9 <9 18000000 141000 4700 20 9 880

3/12/07 <9 <9 <9 4300 240 1040 <9 <9 <9
3/20/07 <9 <9 <9 >175000 36000 4600 <9 <9 <9
3/26/07 3/20 - 3/21 20 <9 <9 26000 1700 3400 9 <9 <9
4/3/07 3/27 9 <9 <9 570000 380 1270 <9 <9 <9
4/9/07 9 <9 <9 1730000 55000 14300 <9 <9 <9

4/17/07 9 <9 20 14000 110 2100 20 <9 <9
4/24/07 4/22 - 4/23 9 <9 <9 24000 2900 2800 30 <9 <9
5/1/07 <9 <9 <9 580000 4300 41000 <9 <9 <9
5/7/07 ns ns ns ns ns ns 20 <9 <9

5/14/07 ns ns ns ns ns ns 9 <9 9
5/21/07 20 <9 9 >50000 870 ns 90 <9 <9
5/31/07 9 <9 <9 34000 1430 680 9 <9 <9
6/4/07 9 <9 <9 >68000 >780 1570 9 9 <9

6/11/07 <9 <9 <9 >620000 15500 95000 <9 <9 <9
6/18/07 9 <9 <9 41000 910 2300 <9 <9 <9
6/25/07 9 <9 <9 139000 7200 7600 <9 <9 <9

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
PICO M02 7/6/06 40 20 <9 >2600 1900 260 >240 120 <9

7/12/06 >260 120 9 6700 4300 890 >210 200 110
7/19/06 7/18 >240 >80 30 29000 9300 3300 40 9 <9
7/26/06 7/18 660 320 70 41000 20000 6500 9 9 180
8/2/06 140 9 30 66000 52000 14000 2600 1500 390
8/9/06 3700 680 310 10000 6000 770 1080 340 140

8/16/06 1500 280 180 38000 6500 7500 30 9 <9
8/22/06 180 30 <9 28000 1600 950 >720 190 140
8/28/06 490 150 40 22000 3900 800 40 20 <9
9/5/06 290 20 40 >3800 3300 520 280 40 40

9/13/06 1110 140 150 95000 26000 2500 2600 230 60
9/20/06 410 80 140 42000 15000 1590 >200 170 480
9/25/06 280 9 50 6200 480 1030 50 30 40
10/3/06 70 20 <9 48000 2300 1700 >930 130 99

10/11/06 1700 800 920 >9600 430 1170 240 180 560
10/19/06 510 210 420 >9600 2100 2500 380 250 350
10/25/06 330 150 120 30000 870 1350 160 110 70
11/1/06 >1090 170 150 40000 2500 2300 880 150 260
11/7/06 940 200 80 51000 2700 2400 960 220 210

11/13/06 11/11 - 11/12 140 9 40 >4800 1400 860 >300 160 190
11/21/06 11/14 630 70 30 20000 >1620 950 99 30 40
11/30/06 11/27 >630 350 330 22000 1200 3100 600 170 180
12/5/06 230 40 130 >10000 570 2600 3300 250 530

12/12/06 12/9 - 12/10 180 70 90 21000 1380 2400 360 140 130
12/21/06 12/16 40 20 9 3800 340 520 140 40 50
12/26/06 12/22 9 <9 <9 26000 4300 370 300 90 9

1/2/07 12/27 220 9 9 11000 340 920 1160 50 180
1/9/07 40 30 9 >7600 150 810 260 20 30

1/18/07 1/18 210 40 70 4800 280 860 400 30 90
1/24/07 1/18 50 <9 9 4200 140 260 270 40 70
2/1/07 1/31 690 290 500 >6900 2200 7800 >410 200 540
2/5/07 1/31 290 <9 60 20000 240 2400 220 <9 70

2/13/07 2/13 2400 570 2100 5800 2400 5500 >1000 540 930
2/21/07 2/18 - 2/20 ns ns ns 5000 290 580 450 2 <9
2/28/07 2/27 - 2/28 410 80 210 20000 3400 23000 4700 800 4800
3/7/07 40 9 <9 29000 220 150 1110 9 <9

3/14/07 60 9 <9 5200 270 40 280 <9 <9
3/22/07 3/20 - 3/21 30 20 9 5400 730 490 220 20 20
3/28/07 3/27 40 9 <9 27000 400 1300 350 30 9
4/4/07 3/27 40 <9 <9 >4800 490 440 >320 70 40

4/11/07 130 20 9 >2200 420 650 190 60 30
4/18/07 9 <9 <9 6000 470 560 200 40 40
4/25/07 4/22 - 4/23 900 20 9 64000 2000 860 2900 40 50
5/2/07 <9 9 <9 56000 1400 1390 >1100 20 60
5/9/07 70 <9 9 >24000 2100 760 >600 70 40

5/16/07 30 <9 <9 >5300 860 380 180 30 <9
5/23/07 9 <9 9 >6400 250 120 200 <9 20
5/29/07 >120 20 20 >19000 730 2200 <9 9 9
6/5/07 4000 270 480 >13300 2400 3200 990 200 130

6/13/07 80 20 <9 >3900 1300 280 170 50 <9
6/19/07 >1600 500 210 >2100 1260 460 >150 60 60
6/26/07 >200 30 <9 >3100 973 430 >210 30 20

Attachment C-11-II
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
PIER 7/6/06 30 <9 20 210000 5600 4100 40 <9 30

7/12/06 200 200 20 220000 810 3700 40 40 <9
7/19/06 7/18 <9 <9 <9 41000 9000 7100 20 <9 <9
7/26/06 7/18 570 530 40 810000 73000 7800 50 70 9
8/2/06 80 90 40 540000 94000 5500 100 100 <9
8/9/06 700 490 60 43000 5400 2700 430 310 110

8/16/06 260 260 110 260000 610000 29000 210 80 40
8/22/06 100 80 40 220000 3900 950 50 20 9
8/28/06 50 30 20 48000 3100 2600 40 30 130
9/5/06 620 580 30 48000 7100 3900 40 20 <9

9/13/06 60 20 30 45000 11400 19000 20 30 <9
9/20/06 9 20 20 >29000 5900 1600 9 <9 20
9/25/06 200 40 140 52000 280 3100 <9 30 <9
10/3/06 9 9 30 180000 4300 3400 40 9 20

10/11/06 70 50 80 17000 920 3000 120 100 <9
10/19/06 4200 2000 40 2700000 2900000 122000 760 330 20
10/25/06 270 60 70 37000 3200 1660 210 90 20
11/1/06 <9 30 9 50000 1320 530 <9 9 <9
11/7/06 890 240 80 58000 26000 8200 40 <9 <9

11/13/06 11/11 - 11/12 40 <9 <9 190000 490 1050 40 9 9
11/21/06 11/14 9 <9 9 >36000 2200 5100 9 <9 <9
11/30/06 11/27 70 30 <9 21000 550 2500 130 40 20
12/5/06 110 20 9 >69000 40 570 190 50 80

12/12/06 12/9 - 12/10 120 50 40 >9800 210 320 160 30 70
12/21/06 12/16 40 9 9 >6200 50 140 30 30 <9
12/26/06 12/22 <9 <9 9 50000 20 240 9 <9 9

1/2/07 12/27 50 9 9 38000 250 2600 50 <9 40
1/9/07 70 40 80 35000 >20 860 90 50 40

1/18/07 1/18 20 20 20 86000 850 5800 99 9 30
1/24/07 1/18 20 9 <9 >7800 30 690 <9 9 <9
2/1/07 1/31 180 60 200 41000 170 4300 150 60 230
2/5/07 1/31 9 9 <9 240000 7800 41000 9 <9 30

2/13/07 2/13 140 60 60 240000 190 430 190 50 60
2/21/07 2/18 - 2/20 9 <9 9 >7500 30 99 20 <9 30
2/28/07 2/27 - 2/28 210 50 200 41000 160 320 340 40 140
3/7/07 <9 9 30 1300000 40 340 70 9 30

3/14/07 <9 <9 <9 250000 80 1040 9 <9 <9
3/22/07 3/20 - 3/21 130 90 <9 340000 810 9400 70 60 30
3/28/07 3/27 30 9 <9 30000 40 550 110 20 30
4/4/07 3/27 <9 30 30 620000 2400 6500 30 <9 <9

4/11/07 110 40 120 220000 2900 7200 <9 <9 <9
4/18/07 <9 9 <9 230000 60 790 450 230 140
4/25/07 4/22 - 4/23 20 9 9 43000 5100 570 20 <9 9
5/2/07 99 80 90 29000 170 2200 170 170 50
5/9/07 30 50 <9 >510000 3500 1700 150 <9 40

5/16/07 830 90 99 24000 4200 480 240 100 90
5/23/07 <9 <9 9 >9500 140 860 <9 <9 <9
5/29/07 <9 <9 <9 23000 390 2800 <9 <9 <9
6/5/07 40 9 <9 >5400 500 3200 1900 1510 850

6/13/07 40 40 <9 210000 3500 3200 <9 20 40
6/19/07 <9 <9 <9 1900000 180 1380 <9 <9 <9
6/26/07 20 <9 <9 >44000 240 1660 40 <9 <9
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
POCHE 7/6/06 <9 <9 <9 >48000 18000 10000 2200 380 9

7/12/06 5300 2200 2700 38000 7000 10300 4200 2000 840
7/19/06 7/18 2400 1100 700 86000 63000 22000 20 9 <9
7/26/06 7/18 30000 7400 4500 75000 49000 30000 2800 480 430
8/2/06 460 70 50 71000 31000 25000 3800 920 760
8/9/06 3500 2100 700 40000 26000 16000 4500 2100 1400

8/16/06 >5000 1600 2000 58000 21000 15900 3600 1400 1000
8/22/06 90 30 20 36000 18000 5600 >680 220 220
8/28/06 >280 220 210 38000 7900 5800 760 210 230
9/5/06 30 40 9 35000 17000 7300 480 400 220

9/13/06 2600 480 760 32000 6800 10000 900 530 370
9/20/06 260 60 20 20000 3300 8300 60 <9 40
9/25/06 250 150 200 18000 3500 5600 350 120 190
10/3/06 270 50 60 28000 2800 4800 480 140 290

10/11/06 280 160 200 27000 4800 6400 40 20 50
10/19/06 >720 250 170 24000 4500 4100 140 90 170
10/25/06 720 340 650 23000 7400 6500 310 120 210
11/1/06 490 30 70 32000 5000 4500 >1460 300 290
11/7/06 >1090 340 260 37000 6600 3300 120 50 80

11/13/06 11/11 - 11/12 40 20 9 7500 2400 3600 370 180 240
11/21/06 11/14 2800 240 670 42000 5100 8400 670 99 280
11/30/06 11/27 >490 100 200 25000 2800 5100 920 140 270
12/5/06 270 40 150 21000 3500 7500 410 140 260

12/12/06 12/9 - 12/10 160 50 180 2800 2200 3600 220 160 210
12/21/06 12/16 9 <9 20 2400 480 3400 40 <9 40
12/26/06 12/22 9 <9 <9 3700 240 1200 150 20 30

1/2/07 12/27 9 <9 <9 2600 760 940 140 <9 40
1/9/07 80 <9 30 7200 760 1590 320 40 80

1/18/07 1/18 9 <9 20 3400 230 720 170 9 40
1/24/07 1/18 70 20 210 3200 490 850 110 70 220
2/1/07 1/31 240 130 470 >6900 2800 20000 360 150 760
2/5/07 1/31 <9 9 <9 6200 240 1000 150 9 30

2/13/07 2/13 420 270 220 3900 910 5300 510 270 580
2/21/07 2/18 - 2/20 <9 <9 20 >3100 650 1250 200 40 100
2/28/07 2/27 - 2/28 >1090 210 490 >7500 1000 3400 4300 450 1600
3/7/07 110 9 20 >5400 700 800 640 160 280

3/14/07 410 9 99 48000 990 1400 110 30 30
3/22/07 3/20 - 3/21 720 >130 310 7200 >820 3600 260 20 60
3/28/07 3/27 70 <9 9 2200 140 250 80 40 30
4/4/07 3/27 50 <9 20 2400 140 400 9 <9 9

4/11/07 140 9 40 5400 1400 1700 50 <9 9
4/16/07 30 <9 <9 >6100 2400 2700 >280 40 100
4/25/07 4/22 - 4/23 <9 <9 <9 >9500 2500 1450 2300 230 130
5/2/07 1000 130 190 5300 810 720 9 <9 <9
5/9/07 >7100 >1000 790 >900 40 100 >900 40 100

5/16/07 >40 9 40 >9900 1220 2400 >200 80 150
5/23/07 310 9 370 21000 5000 1250 310 70 190
5/29/07 >40 9 70 >9000 2600 4600 20 <9 <9
6/5/07 320 100 170 20000 5400 5200 2500 810 790

6/13/07 470 150 200 22000 2700 2600 2200 490 340
6/19/07 440 90 1300 >5600 3400 4700 520 >140 500
6/26/07 9 <9 <9 26000 4400 13100 2400 320 1300
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
RIVERA M00S04 7/6/06 <9 <9 9 >520 200 470 <9 <9 9

7/12/06 <9 <9 <9 6600 3400 240 <9 <9 <9
7/19/06 7/18 <9 <9 <9 >6900 1800 230 <9 <9 <9
7/26/06 7/18 <9 <9 <9 5600 4800 90 <9 <9 <9
8/2/06 <9 <9 <9 >250 >420 210 <9 <9 <9
8/9/06 <9 <9 <9 2500 130 260 <9 <9 <9

8/16/06 <9 <9 <9 >600 >60 4200 420 20 <9
8/22/06 9 <9 <9 >380 140 240 9 <9 <9
8/28/06 20 <9 <9 >220 <9 170 <9 <9 <9
9/5/06 <9 <9 <9 >210 >60 160 <9 <9 <9

9/13/06 <9 <9 <9 >290 100 380 <9 <9 <9
9/20/06 <9 <9 <9 >60 >70 1140 <9 <9 <9
9/25/06 20 9 40 >1700 220 230 40 30 40
10/3/06 <9 <9 <9 >2400 20 140 <9 9 <9

10/11/06 <9 <9 9 >3800 220 520 9 <9 <9
10/19/06 9 <9 9 >2700 380 360 9 <9 <9
10/25/06 <9 9 <9 >2800 440 430 20 9 9
11/1/06 9 <9 <9 >3500 360 350 <9 <9 <9
11/7/06 60 40 <9 5500 >90 410 30 30 9

11/13/06 11/11 - 11/12 <9 <9 9 >780 9 170 <9 <9 <9
11/21/06 11/14 50 40 9 6700 160 140 30 20 <9
11/30/06 11/27 20 9 <9 27000 420 650 40 9 9
12/5/06 <9 <9 9 600 40 120 40 9 20

12/12/06 12/9 - 12/10 110 20 50 >350 40 60 140 70 100
12/21/06 12/16 9 <9 <9 10000 2700 880 9 9 30
12/26/06 12/22 9 <9 9 >200 9 80 9 <9 20

1/2/07 12/27 9 9 9 12600 140 510 9 9 <9
1/9/07 <9 9 <9 4400 40 160 <9 <9 <9

1/18/07 1/18 <9 <9 20 1210 <9 150 9 <9 <9
1/24/07 1/18 <9 <9 <9 740 20 270 <9 <9 <9
2/1/07 1/31 90 50 160 4100 430 2600 220 150 340
2/5/07 1/31 9 <9 9 >430 50 160 9 <9 <9

2/13/07 2/13 110 40 60 3900 280 590 140 50 60
2/21/07 2/18 - 2/20 9 <9 <9 2800 140 420 <9 <9 <9
2/28/07 2/27 - 2/28 340 50 130 23000 3000 8800 560 30 150
3/7/07 <9 <9 <9 470 <9 30 <9 <9 <9

3/14/07 <9 9 <9 >3700 20 580 <9 <9 <9
3/22/07 3/20 - 3/21 30 <9 9 195000 2800 5100 20 <9 <9
3/28/07 3/27 50 30 9 23000 6900 290 70 9 9
4/4/07 3/27 <9 <9 <9 >560 60 260 <9 <9 <9

4/11/07 <9 <9 <9 >32000 530 8000 <9 <9 <9
4/18/07 9 <9 <9 >1400 60 1040 <9 <9 9
4/25/07 4/22 - 4/23 <9 <9 <9 >1680 40 140 <9 <9 <9
5/2/07 <9 <9 <9 >290 40 120 170 <9 <9
5/9/07 <9 <9 <9 330000 320000 34000 <9 9 9

5/16/07 <9 <9 <9 9600 3500 2200 <9 <9 <9
5/23/07 <9 <9 <9 5600 1510 9400 <9 <9 <9
5/29/07 <9 <9 <9 25000 11900 13400 9 <9 <9
6/5/07 <9 <9 <9 16000 890 3300 <9 <9 <9

6/13/07 <9 <9 <9 >17000 20 470 <9 <9 <9
6/19/07 <9 <9 <9 45000 9 880 <9 <9 <9
6/26/07 <9 <9 <9 143000 172000 116000 20 <9 <9
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
SCCS17 7/6/06 ns ns ns ns ns ns 60 40 30

7/12/06 ns ns ns ns ns ns 9 <9 <9
7/19/06 7/18 ns ns ns ns ns ns 40 40 <9
7/26/06 7/18 ns ns ns ns ns ns 50 20 9
8/9/06 ns ns ns ns ns ns 60 40 9

8/16/06 ns ns ns ns ns ns 50 <9 <9
8/22/06 ns ns ns ns ns ns 20 9 <9
8/28/06 ns ns ns ns ns ns 99 30 <9
9/5/06 ns ns ns ns ns ns 20 9 20

9/13/06 ns ns ns ns ns ns 240 9 9
9/20/06 ns ns ns ns ns ns 110 20 9
9/25/06 ns ns ns ns ns ns 9 <9 <9
10/3/06 ns ns ns ns ns ns <9 <9 9

10/11/06 ns ns ns ns ns ns 170 90 60
10/19/06 ns ns ns ns ns ns 160 60 40
10/25/06 ns ns ns ns ns ns 20 40 9
11/1/06 ns ns ns ns ns ns 99 <9 40
11/7/06 ns ns ns ns ns ns 120 60 40

11/13/06 11/11 - 11/12 ns ns ns ns ns ns 20 9 20
11/21/06 11/14 ns ns ns ns ns ns 280 30 30
11/30/06 11/27 ns ns ns ns ns ns 800 120 200
12/5/06 ns ns ns ns ns ns 99 <9 20

12/12/06 12/9 - 12/10 ns ns ns ns ns ns 120 30 50
12/21/06 12/16 ns ns ns ns ns ns 9 9 <9
12/26/06 12/22 ns ns ns ns ns ns <9 <9 9

1/2/07 12/27 ns ns ns ns ns ns 20 30 9
1/9/07 ns ns ns ns ns ns 9 <9 20

1/18/07 1/18 ns ns ns ns ns ns 30 20 30
1/24/07 1/18 ns ns ns ns ns ns 9 <9 20
2/1/07 1/31 180 70 240 2500 290 4800 210 130 210
2/5/07 1/31 <9 <9 <9 >280 40 1240 9 <9 9

2/13/07 2/13 40 30 60 4800 3600 6400 50 30 80
2/21/07 2/18 - 2/20 <9 <9 <9 >4800 2100 7000 <9 <9 <9
2/28/07 2/27 - 2/28 420 100 170 2200 280 2800 400 110 280
3/7/07 9 <9 <9 >360 230 1140 <9 <9 <9

3/14/07 9 <9 <9 >90 <9 2100 9 9 9
3/22/07 3/20 - 3/21 30 <9 <9 >540 580 7000 30 <9 9
3/28/07 3/27 40 <9 9 >420 240 1080 30 9 20
4/4/07 3/27 30 <9 <9 >220 90 170 40 9 <9

4/11/07 ns ns ns ns ns ns <9 <9 20
4/18/07 ns ns ns ns ns ns <9 <9 <9
4/25/07 4/22 - 4/23 <9 <9 <9 >300 70 250 9 9 <9
5/2/07 <9 <9 <9 >750 480 500 <9 <9 <9
5/9/07 ns ns ns ns ns ns <9 <9 <9

5/16/07 ns ns ns ns ns ns >20 <9 <9
5/23/07 ns ns ns ns ns ns <9 <9 <9
5/29/07 ns ns ns ns ns ns 30 9 <9
6/5/07 ns ns ns ns ns ns 200 20 <9

6/13/07 ns ns ns ns ns ns 50 40 190
6/19/07 ns ns ns ns ns ns <9 <9 <9
6/26/07 ns ns ns ns ns ns 40 <9 <9
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
SCCS52 7/6/06 20 9 <9 <9 <9 680 80 30 <9

7/12/06 20 9 9 9 <9 <9 40 <9 9
7/19/06 7/18 90 70 <9 30 <9 <9 30 30 <9
7/26/06 7/18 ns ns ns ns ns ns 20 9 9
8/2/06 ns ns ns ns ns ns 100 110 30
8/9/06 ns ns ns ns ns ns 9 <9 <9

8/16/06 ns ns ns ns ns ns 9 9 <9
8/22/06 ns ns ns ns ns ns <9 9 9
8/28/06 ns ns ns ns ns ns 30 <9 <9
9/5/06 ns ns ns ns ns ns 40 20 <9

9/13/06 ns ns ns ns ns ns 60 20 9
9/20/06 ns ns ns ns ns ns 40 40 <9
9/25/06 ns ns ns ns ns ns 20 20 20
10/3/06 ns ns ns ns ns ns 9 9 20

10/11/06 ns ns ns ns ns ns 50 9 9
10/19/06 ns ns ns ns ns ns 20 30 <9
10/25/06 ns ns ns ns ns ns 20 <9 <9
11/1/06 ns ns ns ns ns ns 40 9 <9
11/7/06 ns ns ns ns ns ns 20 40 9

11/13/06 11/11 - 11/12 ns ns ns ns ns ns 30 20 <9
11/21/06 11/14 ns ns ns ns ns ns 250 9 40
11/30/06 11/27 ns ns ns ns ns ns 620 210 110
12/5/06 ns ns ns ns ns ns 30 50 60

12/12/06 12/9 - 12/10 ns ns ns ns ns ns 140 20 100
12/21/06 12/16 ns ns ns ns ns ns 30 <9 <9
12/26/06 12/22 <9 <9 <9 <9 <9 <9 9 <9 <9

1/2/07 12/27 <9 <9 <9 350 <9 9 <9 <9 <9
1/9/07 30 9 <9 <9 <9 <9 9 20 9

1/18/07 1/18 50 40 90 630 <9 <9 40 20 100
1/24/07 1/18 20 9 <9 270 <9 40 20 <9 9
2/1/07 1/31 240 90 410 90 110 220 160 80 220
2/5/07 1/31 <9 <9 <9 9 <9 <9 9 9 <9

2/13/07 2/13 80 40 110 60 <9 <9 90 30 140
2/21/07 2/18 - 2/20 <9 <9 <9 60 <9 9 <9 9 <9
2/28/07 2/27 - 2/28 400 70 240 270 9 440 280 20 160
3/7/07 <9 <9 <9 200 <9 <9 <9 9 9

3/14/07 30 9 <9 200 20 <9 40 <9 9
3/22/07 3/20 - 3/21 ns ns ns ns ns ns 60 9 9
3/28/07 3/27 ns ns ns ns ns ns 20 9 20
4/4/07 3/27 ns ns ns ns ns ns 9 <9 <9

4/11/07 ns ns ns ns ns ns <9 <9 9
4/18/07 ns ns ns ns ns ns 20 <9 <9
4/25/07 4/22 - 4/23 ns ns ns ns ns ns <9 <9 <9
5/2/07 ns ns ns ns ns ns 9 <9 <9
5/9/07 ns ns ns ns ns ns <9 <9 <9

5/16/07 ns ns ns ns ns ns <9 9 <9
5/23/07 <9 <9 <9 78000 <9 240 <9 <9 <9
5/29/07 >70 9 <9 <9 <9 250 >70 <9 9
6/5/07 9 9 <9 >5800 20 130 20 <9 <9

6/13/07 <9 <9 <9 11400 <9 <9 9 <9 <9
6/19/07 9 <9 <9 220 <9 9 <9 <9 <9
6/26/07 ns ns ns ns ns ns 30 <9 <9
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
SCM1 K01 7/5/06 <9 9 <9 >8000 4500 280 99 200 <9

7/11/06 1800 650 280 38000 13000 4900 230 130 80
7/17/06 320 100 <9 >79000 29000 6000 5100 3000 360
7/25/06 7/18 380 200 140 32000 28000 4800 3100 2700 <520
7/31/06 3700 1400 690 42000 13000 5800 >520 120 150
8/8/06 40 30 9 20000 13700 2300 2200 810 240

8/14/06 380 120 50 >3700 2400 1170 50 <9 <9
8/23/06 380 120 70 >6900 580 720 >1330 200 150
8/29/06 40 9 <9 3900 630 220 250 110 30
9/6/06 560 210 150 38000 13000 6600 1800 420 460
9/7/06 ns ns ns >127000 27000 12900 ns ns ns

9/11/06 340 60 110 29000 5400 4800 20 <9 <9
9/18/06 520 140 120 23000 2400 1800 2800 380 390
9/27/06 210 20 40 >3400 240 460 70 30 30
10/2/06 <9 <9 <9 >3200 220 70 >760 80 20

10/10/06 3200 510 280 28000 8000 3900 80 40 20
10/18/06 100 9 <9 >960 140 130 210 50 70
10/24/06 540 70 50 >9000 2100 480 20 <9 <9
10/31/06 200 50 20 1170 400 250 210 40 20
11/6/06 9 <9 20 2400 1230 300 <9 <9 <9

11/14/06 11/14 48000 8400 9100 >690000 15500 33000 48000 4500 5600
11/20/06 50 9 9 >680 520 930 40 9 60
11/29/06 11/27 60 90 30 29000 2100 4000 480 70 200
12/4/06 240 40 160 3400 470 1170 420 90 190

12/14/06 12/9 - 12/10 2100 190 390 18000 960 3300 >570 140 270
12/20/06 12/16 590 160 280 4800 780 1600 310 40 160

1/3/07 12/27 20 <9 20 380 160 460 140 30 160
1/10/07 900 710 70 >620 99 290 200 110 40
1/17/07 430 20 60 5900 200 680 480 20 80
1/23/07 1/18 20 30 <9 170 9 40 40 30 9
1/29/07 70 <9 20 280 30 40 20 <9 20
2/6/07 1/31 99 120 30 480 20 40 30 <9 20

2/14/07 2/13 3400 240 650 5200 860 880 3900 340 270
2/22/07 2/18 - 2/20 <9 <9 <9 >490 20 80 110 <9 <9
3/1/07 2/27 - 2/28 3600 110 190 >7000 200 250 290 9 <9
3/6/07 290 <9 70 >1240 40 200 70 <9 20

3/12/07 650 160 20 3800 430 340 630 70 70
3/20/07 540 <9 30 3700 70 240 9 <9 <9
3/26/07 3/20 - 3/21 40 30 <9 2400 200 310 380 40 30
4/3/07 3/27 60 9 <9 3500 210 140 9 <9 <9
4/9/07 120 40 30 26000 310 600 50 <9 20

4/17/07 40 <9 9 5900 240 580 >880 150 800
4/24/07 4/22 - 4/23 12000 80 99 56000 230 290 5900 70 130
5/1/07 1000 110 160 35000 1200 1600 2500 70 160
5/7/07 420 40 80 >6800 2100 720 480 80 99

5/14/07 70 <9 <9 10800 680 630 2500 50 60
5/21/07 9 <9 <9 >770 150 140 >70 20 <9
5/31/07 >270 9 40 >3900 340 430 110 9 <9
6/4/07 160 <9 30 2800 982 530 >260 70 80

6/11/07 290 20 20 >3400 1280 880 >830 99 200
6/18/07 >20 30 9 >2200 900 1180 >90 30 60
6/25/07 9 <9 <9 >6400 810 1300 2200 180 260
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
SJC1 L01 7/6/06 30 <9 70 >720 1700 340 <9 <9 9

7/12/06 9 9 <9 22000 19000 8600 40 <9 20
7/19/06 7/18 <9 9 9 2200 690 600 90 80 40
7/26/06 7/18 20 30 20 21000 10800 910 70 40 30
8/2/06 9 <9 <9 20000 28000 990 <9 <9 <9
8/9/06 9 20 140 37000 38000 19000 60 50 40

8/16/06 <9 9 <9 >27000 26000 230 20 9 <9
8/22/06 <9 <9 <9 31000 5900 2800 400 9 <9
8/28/06 <9 <9 20 18000 8200 4800 9 <9 <9
9/5/06 50 50 50 2300 2800 1400 60 40 50

9/13/06 30 30 60 9200 3800 3600 210 130 150
9/20/06 20 9 9 11300 6700 6400 60 40 90
9/25/06 9 9 40 3800 3000 3200 9 30 9
10/3/06 40 9 20 >4200 3800 2400 100 40 80

10/11/06 80 20 30 23000 7700 20000 30 20 <9
10/19/06 140 70 150 20000 15000 20000 140 70 140
10/25/06 60 40 110 33000 14400 12700 170 80 200
11/1/06 180 140 240 42000 34000 20000 200 200 220
11/7/06 200 260 230 46000 36000 62000 150 9 30

11/13/06 11/11 - 11/12 70 40 50 5200 5600 4600 9 40 20
11/21/06 11/14 190 50 170 >14200 12200 5300 670 370 3100
11/30/06 11/27 2200 340 2100 60000 24000 40000 1050 370 1500
12/5/06 80 60 320 >64000 9300 9400 250 100 2000

12/12/06 12/9 - 12/10 180 90 320 88000 38000 34000 240 120 450
12/21/06 12/16 240 140 950 7300 3900 38000 110 60 280
12/26/06 12/22 500 240 840 4500 760 6200 220 80 560

1/2/07 12/27 230 150 460 >1320 650 2300 290 120 460
1/9/07 660 350 780 6600 3200 8700 >1120 870 2100

1/18/07 1/18 1500 380 4600 4100 2100 7600 2100 470 5300
1/24/07 1/18 480 410 2000 2100 2500 5100 190 60 290
2/1/07 1/31 4100 1800 9700 5800 2400 11600 3400 700 7600
2/5/07 1/31 330 40 410 4600 520 1140 99 40 170

2/13/07 2/13 160 90 260 34000 4200 6000 200 110 320
2/21/07 2/18 - 2/20 620 300 70 3700 980 2100 240 20 40
2/28/07 2/27 - 2/28 920 180 420 27000 3200 8200 580 210 520
3/7/07 970 530 680 3600 2000 1400 4600 2700 5100

3/14/07 99 20 80 >6100 5700 5200 220 9 350
3/22/07 3/20 - 3/21 2400 730 2500 4500 1170 3300 >1100 260 760
3/28/07 3/27 340 220 110 >750 310 280 110 30 60
4/4/07 3/27 50 30 30 7200 7000 5400 40 40 <9

4/11/07 30 30 90 49000 27000 24000 40 9 40
4/18/07 40 20 140 21000 8400 7400 170 30 160
4/25/07 4/22 - 4/23 >530 190 650 >6400 3400 3600 2600 1050 1260
5/2/07 30 9 60 42000 31000 34000 60 9 110
5/9/07 20 <9 20 >3100 1500 240 680 160 20

5/16/07 >340 420 940 >320000 160000 120000 >40 30 40
5/23/07 20 9 <9 26000 22000 6600 9 9 <9
5/29/07 50 30 20 40000 24000 30000 70 60 9
6/5/07 9 30 <9 >3600 2400 2500 <9 <9 <9

6/13/07 20 <9 <9 117000 90000 22000 40 9 9
6/19/07 30 <9 30 2400 2300 1020 9 9 <9
6/26/07 >9 20 <9 >58000 48000 29000 >20 <9 <9

Attachment C-11-II

0038914



Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
TRFCYN M00P02 7/6/06 <9 30 <9 26000 5200 4200 40 <9 <9

7/12/06 40 <9 20 48000 16000 12200 20 <9 <9
7/19/06 7/18 40 <9 <9 33000 8900 1000 9 <9 <9
7/26/06 7/18 <9 9 9 42000 7400 5600 <9 <9 <9
8/2/06 <9 <9 <9 43000 20000 4000 20 9 <9
8/9/06 40 40 <9 4500 3400 430 40 50 <9

8/16/06 30 40 20 22000 18000 6900 <9 <9 9
8/22/06 50 30 9 >2800 280 790 30 20 30
8/28/06 9 <9 <9 >2800 220 60 9 <9 <9
9/5/06 20 40 9 >4900 4700 1130 <9 30 9

9/13/06 <9 <9 <9 >9000 690 290 <9 <9 9
9/20/06 <9 <9 <9 >2600 740 30 9 <9 <9
9/25/06 <9 <9 9 3000 480 520 <9 <9 9
10/3/06 <9 9 <9 22000 570 440 <9 <9 9

10/11/06 <9 <9 <9 32000 24000 9910 <9 <9 <9
10/19/06 9 <9 <9 680 270 400 30 <9 9
10/25/06 <9 <9 <9 24000 3300 3100 9 <9 <9
11/1/06 <9 <9 <9 5000 3100 1100 9 <9 9
11/7/06 <9 <9 <9 4600 5000 530 <9 <9 <9

11/13/06 11/11 - 11/12 9 <9 <9 2400 410 840 <9 9 <9
11/21/06 11/14 9 <9 <9 5400 1220 500 <9 <9 <9
11/30/06 11/27 20 60 9 41000 1900 450 40 9 9
12/5/06 9 <9 <9 21000 720 790 20 40 <9

12/12/06 12/9 - 12/10 120 60 60 56000 4700 2400 140 40 50
12/21/06 12/16 20 9 9 4800 210 420 20 <9 <9
12/26/06 12/22 <9 <9 <9 7100 160 4900 9 <9 <9

1/2/07 12/27 20 30 20 >5300 130 470 20 9 9
1/9/07 9 20 30 25000 200 610 60 9 9

1/18/07 1/18 40 9 <9 3000 160 570 50 30 9
1/24/07 1/18 9 <9 <9 >580 160 480 9 <9 <9
2/1/07 1/31 140 80 140 6800 760 3900 130 90 170
2/5/07 1/31 9 40 20 4700 160 560 20 20 30

2/13/07 2/13 200 60 80 58000 2800 3900 150 40 60
2/21/07 2/18 - 2/20 <9 <9 <9 28000 940 2000 ns ns ns
2/28/07 2/27 - 2/28 290 40 140 >9800 670 3300 540 70 200
3/7/07 <9 <9 <9 13100 4000 4800 9 <9 <9

3/14/07 <9 <9 9 >10000 150 940 <9 <9 9
3/22/07 3/20 - 3/21 60 30 <9 101000 2600 3800 30 30 30
3/28/07 3/27 40 9 20 8000 110 690 9 30 <9
4/4/07 3/27 <9 <9 <9 6800 130 840 <9 <9 <9

4/11/07 <9 <9 <9 43000 2800 5900 <9 <9 <9
4/18/07 30 20 20 >9100 560 1900 30 20 30
4/25/07 4/22 - 4/23 20 <9 9 28000 430 700 230 60 9
5/2/07 <9 9 <9 26000 2800 4900 <9 <9 <9
5/9/07 9 <9 <9 >11400 1900 2400 >190 9 20

5/16/07 <9 <9 <9 >7100 560 2100 9 <9 <9
5/23/07 <9 <9 <9 4100 2100 750 20 <9 <9
5/29/07 <9 <9 <9 26000 330 1800 <9 <9 <9
6/5/07 9 <9 <9 27000 2600 4700 <9 9 9

6/13/07 20 <9 <9 26000 2100 4200 <9 <9 <9
6/19/07 <9 <9 <9 23000 >260 3300 9 <9 9
6/26/07 <9 <9 20 25000 760 4400 9 <9 20
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
VICTRA 7/5/06 ns ns ns ns ns ns <9 <9 <9

7/11/06 ns ns ns ns ns ns 9 9 <9
7/17/06 ns ns ns ns ns ns 40 <9 <9
7/25/06 7/18 ns ns ns ns ns ns 30 <9 <9
7/31/06 ns ns ns ns ns ns 40 <9 <9
8/8/06 ns ns ns ns ns ns 9 <9 <9

8/14/06 ns ns ns ns ns ns <9 <9 <9
8/23/06 ns ns ns ns ns ns <9 9 <9
8/29/06 ns ns ns ns ns ns 20 <9 <9
9/6/06 ns ns ns ns ns ns <9 20 9

9/11/06 ns ns ns ns ns ns <9 9 <9
9/18/06 ns ns ns ns ns ns <9 <9 <9
9/27/06 9 <9 <9 1270000 26000 69000 20 <9 20
10/2/06 <9 9 <9 124000 3500 20000 9 <9 <9

10/10/06 130 180 9 40000000 34000 22000 140 140 <9
10/18/06 ns ns ns ns ns ns 140 50 30
10/24/06 40 <9 <9 1140000 11500 6800 9 <9 40
10/31/06 ns ns ns ns ns ns 20 9 <9
11/6/06 ns ns ns ns ns ns 40 9 <9

11/14/06 11/14 ns ns ns ns ns ns 40 9 20
11/20/06 ns ns ns ns ns ns 40 30 20
11/29/06 11/27 ns ns ns ns ns ns 30 <9 <9
12/4/06 ns ns ns ns ns ns <9 <9 <9

12/14/06 12/9 - 12/10 110 80 60 >530000 23000 8000 210 70 50
12/20/06 12/16 <9 9 20 >300000 420 22000 9 <9 <9

1/3/07 12/27 30 20 <9 280000 1700 4800 40 20 <9
1/10/07 40 <9 <9 970000 6700 680 30 <9 <9
1/17/07 20 20 <9 340000 2100 2100 40 20 9
1/23/07 1/18 20 <9 9 76000 770 3800 <9 <9 <9
1/29/07 40 40 9 870000 1400 7400 <90 60 9
2/6/07 1/31 9 <9 <9 92000 760 18000 <9 <9 <9

2/14/07 2/13 40 9 <9 >59000 2100 5800 40 9 <9
2/22/07 2/18 - 2/20 20 <9 <9 250000 3200 10600 50 <9 <9
3/1/07 2/27 - 2/28 9 20 140 >13000 160 720 40 <9 <9
3/6/07 <9 9 <9 1360000 29000 5200 <9 <9 <9

3/12/07 20 <9 <9 42000 7400 11400 240 9 <9
3/20/07 20 9 <9 200000 2100 6800 30 9 <9
3/26/07 3/20 - 3/21 30 <9 <9 200000 21000 6500 40 9 <9
4/3/07 3/27 <9 9 <9 >93000 5200 21000 9 9 <9
4/9/07 9 <9 <9 16200000 34000 29000 <9 <9 <9

4/17/07 9 <9 <9 250000 4200 24000 >30 9 <9
4/24/07 4/22 - 4/23 40 <9 <9 250000 2400 4400 50 <9 20
5/1/07 20 <9 <9 900000 3900 5400 40 <9 <9
5/7/07 ns ns ns ns ns ns <9 <9 <9

5/14/07 ns ns ns ns ns ns 30 9 <9
5/21/07 ns ns ns ns ns ns 40 <9 <9
5/31/07 ns ns ns ns ns ns <9 <9 <9
6/4/07 ns ns ns ns ns ns 20 <9 <9

6/11/07 ns ns ns ns ns ns 9 <9 <9
6/18/07 ns ns ns ns ns ns 9 <9 9
6/25/07 ns ns ns ns ns ns 100 30 9
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Bacteriological Monitoring at Coastal Stormdrain Outfalls: 2006-07 SDR

RDMD
Facility TC FC Ent TC FC Ent TC FC Ent

Designation

PIPE / STORM CHANNEL DOWN COAST (D/C)

CFU/100 mlCFU/100 mlSite Date
Prior 

Rainfall

UP COAST (U/C)

CFU/100 ml
WEST 7/5/06 <9 <9 <9 >690 20 200 <9 <9 <9

7/11/06 <9 <9 <9 2300 <9 20 <9 <9 <9
7/17/06 <9 <9 <9 420000 29000 44000 <9 <9 <9
7/25/06 7/18 20 <9 <9 >480 80 180 9 <9 <9
7/31/06 20 <9 <9 3000 1400 1930 9 9 <9
8/8/06 <9 <9 <9 2000 460 330 <9 <9 <9

8/14/06 9 <9 <9 3100 210 690 70 40 <9
8/23/06 <9 <9 <9 >6500 330 420 9 <9 <9
8/29/06 <9 <9 20 30000 40 500 <9 <9 <9
9/6/06 <9 <9 20 2900 290 500 <9 <9 <9

9/11/06 9 <9 <9 1300 140 120 <9 <9 <9
9/18/06 <9 <9 <9 >760 140 230 <9 <9 <9
9/27/06 <9 <9 <9 >3200 40 260 9 <9 <9
10/2/06 9 9 <9 >660 40 130 <9 <9 <9

10/10/06 <9 9 <9 26000 6700 2400 <9 9 <9
10/18/06 9 <9 <9 >1600 150 220 <9 <9 <9
10/24/06 <9 <9 <9 >6000 670 560 9 <9 <9
10/31/06 <9 <9 <9 >710 200 260 <9 <9 <9
11/6/06 <9 <9 <9 >680 140 140 <9 <9 <9

11/14/06 11/14 30 <9 <9 24000 2200 3500 <9 <9 <9
11/20/06 9 <9 <9 480 20 440 <9 <9 <9
11/29/06 11/27 <9 <9 <9 >760 180 890 <9 <9 <9
12/4/06 <9 <9 <9 >730 140 300 9 <9 <9

12/14/06 12/9 - 12/10 20 <9 9 4100 80 590 <9 <9 <9
12/20/06 12/16 9 <9 <9 >1300 180 210 <9 <9 <9

1/3/07 12/27 50 50 9 5200 180 400 70 50 <9
1/10/07 9 20 9 41000 210 320 <9 <9 <9
1/17/07 9 <9 <9 680 <9 130 <9 <9 <9
1/23/07 1/18 <9 <9 <9 >250 40 390 <9 <9 <9
1/29/07 <9 <9 <9 >1200 70 140 <9 <9 <9
2/6/07 1/31 <9 <9 <9 3800 120 170 <9 <9 <9

2/14/07 2/13 <9 <9 <9 290 9 180 <9 <9 <9
2/22/07 2/18 - 2/20 9 <9 <9 >500 220 140 <9 <9 9
3/1/07 2/27 - 2/28 9 <9 9 >270 170 420 20 <9 <9
3/6/07 <9 <9 <9 >130 <9 99 <9 <9 <9

3/12/07 <9 <9 9 280 30 40 <9 9 20
3/20/07 <9 <9 <9 >200 <9 9 <9 <9 <9
3/26/07 3/20 - 3/21 <9 <9 <9 2400 <9 120 9 <9 <9
4/3/07 3/27 <9 <9 9 31000 <9 130 <9 <9 <9
4/9/07 <9 <9 <9 350 20 9 <9 <9 <9

4/17/07 <9 <9 <9 >8000 290 280 <9 <9 <9
4/24/07 4/22 - 4/23 290 90 9 >4100 240 540 <9 <9 <9
5/1/07 9 <9 <9 6800 190 420 <9 <9 <9
5/7/07 <9 <9 <9 340 20 20 <9 <9 <9

5/14/07 <9 <9 <9 5900 80 110 <9 <9 <9
5/21/07 20 <9 <9 5800 30 40 9 <9 <9
5/31/07 <9 <9 <9 >1000 210 330 <9 <9 <9
6/4/07 <9 <9 <9 >7100 30 180 <9 9 <9

6/11/07 20 <9 <9 >740 110 40 <9 <9 <9
6/18/07 9 <9 <9 >560 <9 460 <9 <9 <9
6/25/07 <9 <9 <9 >270 <9 9 30 <9 <9
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year

t

ACM1 - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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ACM1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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ACM1 - Total Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year

t

BLUBRD - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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BLUBRD - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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BLUBRD - Total Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year

t

BLULGN - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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BLULGN - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.

I

II III

IV

V

BLULGN - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III

IV

V
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year

t

CLEO - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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CLEO - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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CLEO - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year

t

CSBBR1 - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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CSBBR1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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CSBBR1 - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year

t

CSBMP1 - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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CSBMP1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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CSBMP1 - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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IV

V
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year
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DSB1 - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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DSB1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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DSB1 - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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IV

V
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year
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DSB4 - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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DSB4 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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DSB4 - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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V
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year
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DSB5 - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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DSB5 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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DSB5 - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III
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V
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
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DUMOND - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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DUMOND - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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DUMOND - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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V
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
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ELMORO - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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ELMORO - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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ELMORO - Total Coliform (7/1/2006 - 6/30/2007)

1

10

100

1,000

10,000

100,000

1,000,000

1 10 100 1,000 10,000 100,000 1,000,000

Stormdrain Concentration (CFU/100 ml)

R
ec

ei
vi

ng
 W

at
er

 C
on

ce
nt

ra
tio

n 
(C

FU
/1

00
 m

l)

Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III

IV

V
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year

t

EMRLD - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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EMRLD - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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EMRLD - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III

IV

V
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year

t

HEISLR - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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HEISLR - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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HEISLR - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III

IV
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Relationships between Indicator Bacteria in the Stormdrain Discharge and
Receiving Waters - All Year

LADERA - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute to 
receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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LADERA - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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LADERA - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III

IV

V
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

LINDAL - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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LINDAL - Fecal Coliform (7/1/2006 - 6/30/2007)

1

10

100

1,000

10,000

100,000

1,000,000

1 10 100 1,000 10,000 100,000 1,000,000

Stormdrain Concentration (CFU/100 ml)

R
ec

ei
vi

ng
 W

at
er

 C
on

ce
nt

ra
tio

n 
(C

FU
/1

00
 m

l)

Downcoast
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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LINDAL - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

MAINBC - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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MAINBC - Fecal Coliform (7/1/2006 - 6/30/2007)

1

10

100

1,000

10,000

100,000

1,000,000

1 10 100 1,000 10,000 100,000 1,000,000

Stormdrain Concentration (CFU/100 ml)

R
ec

ei
vi

ng
 W

at
er

 C
on

ce
nt

ra
tio

n 
(C

FU
/1

00
 m

l)

Downcoast
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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MAINBC - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

MARIPO - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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MARIPO - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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MARIPO - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

PEARL - Enterococcus (7/1/2006 - 6/30/2007)

1

10

100

1,000

10,000

100,000

1,000,000

1 10 100 1,000 10,000 100,000 1,000,000

Stormdrain Concentration (CFU/100 ml)

R
ec

ei
vi

ng
 W

at
er

 C
on

ce
nt

ra
tio

n 
(C

FU
/1

00
 m

l)

Downcoast
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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PEARL - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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PEARL - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

PICO - Enterococcus (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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PICO - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III

IV

V

Attachment C-11-III

0038936



Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

PIER - Enterococcus (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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PIER - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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PIER - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

POCHE - Enterococcus (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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POCHE - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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POCHE - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

RIVERA - Enterococcus (7/1/2006 - 6/30/2007)

1

10

100

1,000

10,000

100,000

1,000,000

1 10 100 1,000 10,000 100,000 1,000,000

Stormdrain Concentration (CFU/100 ml)

R
ec

ei
vi

ng
 W

at
er

 C
on

ce
nt

ra
tio

n 
(C

FU
/1

00
 m

l)

Downcoast
Upcoast

Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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RIVERA - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards. No action necessary.
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RIVERA - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III

IV

V

Attachment C-11-III

0038939



Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

SCCS17 - Enterococcus (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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SCCS17 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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SCCS17 - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

SCCS52 - Enterococcus (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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SCCS52 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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SCCS52 - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

SCM1 - Enterococcus (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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SCM1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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SCM1 - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

SJC1 - Enterococcus (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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SJC1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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SJC1 - Total Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

TRFCYN - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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TRFCYN - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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TRFCYN - Total Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III

IV

V

Attachment C-11-III

0038944



Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

VICTRA - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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VICTRA - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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VICTRA - Total Coliform (7/1/2006 - 6/30/2007)

1

10

100

1,000

10,000

100,000

1,000,000

1 10 100 1,000 10,000 100,000 1,000,000

Stormdrain Concentration (CFU/100 ml)

R
ec

ei
vi

ng
 W

at
er

 C
on

ce
nt

ra
tio

n 
(C

FU
/1

00
 m

l)

Downcoast
Upcoast

Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain Discharge
and Receiving Waters - All Year

WEST - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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WEST - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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WEST - Total Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III

IV

V

Attachment C-11-III

0038946



Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

ACM1 - Enterococcus (7/1/2006 - 6/30/2007)

1

10

100

1,000

10,000

100,000

1,000,000

1 10 100 1,000 10,000 100,000 1,000,000

Stormdrain Concentration (CFU/100 ml)

R
ec

ei
vi

ng
 W

at
er

 C
on

ce
nt

ra
tio

n 
(C

FU
/1

00
 m

l)

Downcoast
Upcoast

Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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ACM1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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ACM1 - Total Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

BLUBRD - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.

I

II III

IV

V

BLUBRD - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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BLUBRD - Total Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

BLULGN - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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BLULGN - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.

I

II III

IV

V

BLULGN - Total Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

CLEO - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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CLEO - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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CLEO - Total Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

CSBBR1 - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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CSBBR1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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CSBBR1 - Total Coliform (7/1/2006 - 6/30/2007)
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t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

CSBMP1 - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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CSBMP1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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CSBMP1 - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

DSB1 - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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DSB1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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DSB1 - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

DSB5 - Enterococcus (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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DSB5 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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DSB5 - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

DUMOND - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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DUMOND - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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DUMOND - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

ELMORO - Enterococcus (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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ELMORO - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.

I

II III

IV

V

ELMORO - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

EMRLD - Enterococcus (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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EMRLD - Fecal Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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EMRLD - Total Coliform (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

HEISLR - Enterococcus (7/1/2006 - 6/30/2007)
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Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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HEISLR - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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HEISLR - Total Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
t ti d t

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and the Receiving Waters - AB411 Months Only

LADERA - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP. 
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water 
levels are below receiving water 
standards.  No action necessary.
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LADERA - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample 
confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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LADERA - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may 
contribute to receiving water 
exceedance.  Other sources likely. 
Resample ASAP,  Investigate, if 
necessary.Unlikely that storm drain contamination 

caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

LINDAL - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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LINDAL - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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LINDAL - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

MAINBC - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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MAINBC - Fecal Coliform (7/1/2006 - 6/30/2007)

1

10

100

1,000

10,000

100,000

1,000,000

1 10 100 1,000 10,000 100,000 1,000,000

Stormdrain Concentration (CFU/100 ml)

R
ec

ei
vi

ng
 W

at
er

 C
on

ce
nt

ra
tio

n 
(C

FU
/1

00
 m

l)

Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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MAINBC - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

MARIPO - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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MARIPO - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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MARIPO - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Attachment C-11-III
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

PEARL - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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PEARL - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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PEARL - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III
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V

Attachment C-11-III
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

PICO - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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PICO - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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PICO - Total Coliform (7/1/2006 - 6/30/2007)

1

10

100

1,000

10,000

100,000

1,000,000

1 10 100 1,000 10,000 100,000 1,000,000

Stormdrain Concentration (CFU/100 ml)

R
ec

ei
vi

ng
 W

at
er

 C
on

ce
nt

ra
tio

n 
(C

FU
/1

00
 m

l)

Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

PIER - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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PIER - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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PIER - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III

IV

V
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

POCHE - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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POCHE - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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POCHE - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III
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V

Attachment C-11-III
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

RIVERA - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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RIVERA - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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RIVERA - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

SCCS17 - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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SCCS17 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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SCCS17 - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III

IV

V
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

SCCS52 - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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SCCS52 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.

I

II III

IV

V

SCCS52 - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

SCM1 - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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SCM1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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SCM1 - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

SJC1 - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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SJC1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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SJC1 - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

TRFCYN - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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TRFCYN - Fecal Coliform (7/1/2006 - 6/30/2007)

1

10

100

1,000

10,000

100,000

1,000,000

1 10 100 1,000 10,000 100,000 1,000,000

Stormdrain Concentration (CFU/100 ml)

R
ec

ei
vi

ng
 W

at
er

 C
on

ce
nt

ra
tio

n 
(C

FU
/1

00
 m

l)

Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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TRFCYN - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

VICTRA - Enterococcus (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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VICTRA - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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VICTRA - Total Coliform (7/1/2006 - 6/30/2007)
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Downcoast
Upcoast

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I

II III
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Relationships between Indicator Bacteria in Stormdrain Discharges
and Receiving Waters - AB411 Season Only

WEST - Enterococcus (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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WEST - Fecal Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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WEST - Total Coliform (7/1/2006 - 6/30/2007)
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain and Receiving Waters 
when the Drain Does Not Flow to Ocean - Whole Year

Enterococcus
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DSB5
SJC1

Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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Fecal Coliform
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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Total Coliform
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Relationships between Indicator Bacteria in the Stormdrain and Receiving Waters 
when the Drain Does Not Flow to Ocean - AB411

Enterococcus
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 104 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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Fecal Coliform
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration likely to have 
caused receiving water 
exceedance.  Resample ASAP.  
Investigate, if resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 400 cfu/100 ml

Storm drain and receiving water levels 
are below receiving water standards.  
No action necessary.
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Total Coliform
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Highly elevated storm drain 
concentration does not cause 
receiving water exceedance. 
Investigate storm drain.

Elevated  storm drain 
concentration 
likely to have caused 
receiving water 
exceedance.  Resample 
ASAP.  Investigate, if 
resample confirms

Storm drain contamination may contribute 
to receiving water exceedance.  Other 
sources likely. Resample ASAP,  
Investigate, if necessary.

Unlikely that storm drain contamination 
caused receiving water exceedance.  
Resample ASAP.  Eliminate non-storm 
drain sources, if appropriate

AB 411 Standard : 1000 cfu/100 ml

Storm drain and receiving water levels are 
below receiving water standards.  No action 
necessary.I
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

ACM1 - Enterococcus (7/1/2006 - 6/30/2007)
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Y = 0.283X + 0.637
P = 0.0003

ACM1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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Y = 0.394X + 0.45
P < 0.0001

ACM1 - Total Coliform (7/1/2006 - 6/30/2007)
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Y = 0.71X + -0.353
P < 0.0001

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

BLUBRD - Enterococcus (7/1/2006 - 6/30/2007)
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BLUBRD - Fecal Coliform (7/1/2006 - 6/30/2007)
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BLUBRD - Total Coliform (7/1/2006 - 6/30/2007)
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Y = 0.069X + 1.209
P = 0.16

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

BLULGN - Enterococcus (7/1/2006 - 6/30/2007)
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BLULGN - Fecal Coliform (7/1/2006 - 6/30/2007)
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P < 0.0001

BLULGN - Total Coliform (7/1/2006 - 6/30/2007)
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Y = 0.249X + 0.277
P < 0.0001

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

CLEO - Enterococcus (7/1/2006 - 6/30/2007)
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CLEO - Fecal Coliform (7/1/2006 - 6/30/2007)
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CLEO - Total Coliform (7/1/2006 - 6/30/2007)
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Y = 0.191X + 0.665
P = 0.056

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

CSBBR1 - Enterococcus (7/1/2006 - 6/30/2007)

0
0.5

1
1.5

2
2.5

3
3.5

0.5 1.5 2.5 3.5 4.5 5.5

Log10 Concentration in Pipe

Lo
g1

0 
C

on
ce

nt
ra

tio
n 

in
 

R
ec

ei
vi

ng
 W

at
er

s

Downcoast
Upcoast
Y = -0.051X + 1.545
P(H:0 Slope < 0)

CSBBR1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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CSBBR1 - Total Coliform (7/1/2006 - 6/30/2007)
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P(H:0 Slope < 0)

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

CSBMP1 - Enterococcus (7/1/2006 - 6/30/2007)
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CSBMP1 - Fecal Coliform (7/1/2006 - 6/30/2007)

0
0.5

1
1.5

2
2.5

3

2 2.5 3 3.5 4 4.5

Log10 Concentration in Pipe

Lo
g1

0 
C

on
ce

nt
ra

tio
n 

in
 

R
ec

ei
vi

ng
 W

at
er

s

Downcoast
Upcoast
Y = 0.013X + 1.272
P = 0.4399

CSBMP1 - Total Coliform (7/1/2006 - 6/30/2007)
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P(H:0 Slope < 0)

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

DSB1 - Enterococcus (7/1/2006 - 6/30/2007)
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DSB1 - Fecal Coliform (7/1/2006 - 6/30/2007)
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DSB1 - Total Coliform (7/1/2006 - 6/30/2007)
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P(H:0 Slope < 0)

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

DSB4 - Enterococcus (7/1/2006 - 6/30/2007)
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DSB4 - Fecal Coliform (7/1/2006 - 6/30/2007)

0
0.5

1
1.5

2
2.5

3

1 1.5 2 2.5

Log10 Concentration in Pipe

Lo
g1

0 
C

on
ce

nt
ra

tio
n 

in
 

R
ec

ei
vi

ng
 W

at
er

s

Downcoast
Upcoast
Y = 1.077X + -0.636
P < 0.0001

DSB4 - Total Coliform (7/1/2006 - 6/30/2007)

0
0.5

1
1.5

2
2.5

3
3.5

3.5 3.6 3.7 3.8 3.9 4 4.1

Log10 Concentration in Pipe

Lo
g1

0 
C

on
ce

nt
ra

tio
n 

in
 

R
ec

ei
vi

ng
 W

at
er

s

Downcoast
Upcoast
Y = 3.972X + -12.941
P = 0.0188

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

DSB5 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

DUMOND - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

ELMORO - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

EMRLD - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

HEISLR - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

LADERA - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

LINDAL - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

MAINBC - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

MARIPO - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

PEARL - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

PICO - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

PIER - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

POCHE - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

RIVERA - Enterococcus (7/1/2006 - 6/30/2007)
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RIVERA - Fecal Coliform (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

SCCS17 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

SCCS52 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

SCM1 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

SJC1 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

TRFCYN - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

VICTRA - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters and
Stormdrain Discharge - All Year

WEST - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values: Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

ACM1 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

BLUBRD - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

BLULGN - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

CLEO - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data

Attachment C-11-III

0039009



Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

CSBBR1 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

CSBMP1 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

DSB1 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

DSB5 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

DUMOND - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

ELMORO - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

EMRLD - Enterococcus (7/1/2006 - 6/30/2007)
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P(H:0 Slope < 0)

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

HEISLR - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

LADERA - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data

Attachment C-11-III

0039018



Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

LINDAL - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

MAINBC - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data

Attachment C-11-III

0039020



Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

MARIPO - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

PEARL - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

PICO - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

PIER - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

POCHE - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

RIVERA - Enterococcus (7/1/2006 - 6/30/2007)

0

0.5

1

1.5

2

1.5 2.5 3.5 4.5

Log10 Concentration in Pipe

Lo
g1

0 
C

on
ce

nt
ra

tio
n 

in
 

R
ec

ei
vi

ng
 W

at
er

s

Downcoast
Upcoast
Y = -0.024X + 1.056
P(H:0 Slope < 0)

RIVERA - Fecal Coliform (7/1/2006 - 6/30/2007)

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6

0.5 1.5 2.5 3.5 4.5 5.5

Log10 Concentration in Pipe

Lo
g1

0 
C

on
ce

nt
ra

tio
n 

in
 

R
ec

ei
vi

ng
 W

at
er

s

Downcoast
Upcoast
Y = -0.007X + 0.994
P(H:0 Slope < 0)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

SCCS17 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

SCCS52 - Enterococcus (7/1/2006 - 6/30/2007)
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Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

SCM1 - Enterococcus (7/1/2006 - 6/30/2007)
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P < 0.0001

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

SJC1 - Enterococcus (7/1/2006 - 6/30/2007)

0
0.5

1
1.5

2
2.5

3
3.5

2 2.5 3 3.5 4 4.5 5

Log10 Concentration in Pipe

Lo
g1

0 
C

on
ce

nt
ra

tio
n 

in
 

R
ec

ei
vi

ng
 W

at
er

s

Downcoast
Upcoast
Y = 0.172X + 0.71
P = 0.035

SJC1 - Fecal Coliform (7/1/2006 - 6/30/2007)

0
0.5

1
1.5

2
2.5

3

2.5 3 3.5 4 4.5 5

Log10 Concentration in Pipe

Lo
g1

0 
C

on
ce

nt
ra

tio
n 

in
 

R
ec

ei
vi

ng
 W

at
er

s

Downcoast
Upcoast
Y = -0.009X + 1.287
P(H:0 Slope < 0)

SJC1 - Total Coliform (7/1/2006 - 6/30/2007)

0
0.5

1
1.5

2
2.5

3

2.5 3 3.5 4 4.5 5 5.5

Log10 Concentration in Pipe

Lo
g1

0 
C

on
ce

nt
ra

tio
n 

in
 

R
ec

ei
vi

ng
 W

at
er

s

Downcoast
Upcoast
Y = 0.11X + 0.963
P = 0.1806

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

TRFCYN - Enterococcus (7/1/2006 - 6/30/2007)
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Y = -0.038X + 1.295
P(H:0 Slope < 0)

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

VICTRA - Enterococcus (7/1/2006 - 6/30/2007)
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VICTRA - Total Coliform (7/1/2006 - 6/30/2007)
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Y = -2.166X + 14.347
P(H:0 Slope < 0)

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Regression Analysis for Relationship between Receiving Waters
and Stormdrain Discharge - AB411 Season

WEST - Enterococcus (7/1/2006 - 6/30/2007)
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P(H:0 Slope < 0)

Null Hypothesis: slope<or=0 (i.e. no relationship)
P values:Probability that null hypothesis is true given the data
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Dry Weather Reconnaissance Monitoring: 2004-07 SDR
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cfs mg/L µS/cm 0C NTU 0C mg/L
Outside Tolerance Interval 5.7 7.26-8.27 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77 300000 90000 52000 189 10 66.2 10 88 13 70 9.3 2.48
Basin Plan Objective 5 6.5-9 20 0.5 0.1 75
Out of Bounds for Site
Warning Level based on Experience 6000 40 0.02 0.65 10 1
CTR Acute Criterion 1708 1513 49.6 379.3 37.44 19.1 280.01
CTR Chronic Criterion 554 168 29.3 382.4 6.25 10.91
LC50 for Toxicity Test Organism 450 570 5000 43000

R AVJ01P26 6/17/03 12:10 0.01 7.66 8.53 18.91 4.29 24 240 <0.02 0.21 6.2 0.2 2.73 0.04 <5 <5 24000 9000 17600 <5.0 <5.0 <5.0 <5.0 <8.00 6.6 49 110 <2.00 <1.00 <2.00
R AVJ01P26 8/7/03 13:00 0.118 7.92 7.5 21.96 12.2 33 185 <0.02 1.47 3.9 0.4 2.88 0.15 15 <5 41000 21000 5100 <5.0 <5.0 <5.0 <5.0 <8.00 4.7 7.3 230 <2.00 <1.00 <2.00
R AVJ01P26 8/26/03 12:25 0.023 9.73 7.52 28.21 2.79 34 264 <0.02 0.56 8.3 0.3 2.98 0.07 <5 <5 30000 21000 45000 <5.0 <5.0 <5.0 <5.0 <8.00 5.4 11 22 <2.00 <1.00 <2.00
R AVJ01P26 5/11/04 09:30 0.012 4.3 963 8.3 18.4 2.8 30 312 0.03 2.8 1.11 0.1 12 10300 8200 8400 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 <4.00 13 45 <2.00 <1.00 <2.00
R AVJ01P26 7/22/04 09:30 0.07 8.04 1204 7.91 21.97 6.02 28 320 1.59 2.9 2.55 0.07 10 44000 19400 18400 48.7 <5.0 <5.0 <5.0 <10.0 <8.00 5.6 8.3 44 <2.00 <1.00 <2.00
R AVJ01P26 8/25/04 09:30 0.02 7.76 908 7.72 20.32 9.24 24 246 0.23 2.7 1.88 <0.02 27 67000 46000 32000 22.8 <5.0 3170 <5.0 <10.0 <8.00 32 39 140 <2.00 1.4 7.5
R AVJ01P26 5/11/05 07:45 0.113 6.48 1188 8.17 15.17 2.53 14 360 <0.02 1.62 3.9 0.1 1.72 0.04 5 <5 330000 22000 24000 NR NR NR NR NR 1.1 6.7 8 28 <0.50 0.51 <0.50
R AVJ01P26 7/14/05 07:20 0.155 7.85 1212 7.82 20.58 6.03 22 352 <0.02 2.13 5.6 <0.05 2.87 0.03 5 <5 410000 20000 16000 <10.0 <10.0 <10.0 <10.0 <10.0 2.3 8.3 7.3 25 0.79 2 1.6
R AVJ01P26 8/19/05 07:25 0.085 7.8 988 7.85 20.12 2.5 20 258 <0.00 0.38 4.1 <0.04 1.96 0.13 <5 <5 130000 21000 6000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4.2 2.5 9.6 <0.50 <0.50 <0.50
R AVJ01P26 5/26/06 07:30 0.06 7.76 833 7.78 17.72 4.26 17 274 <0.02 4.2 8.6 0.17 3.87 0.06 5 <5 NR NR NR <2.0 <1.0 <3.0 <3.0 <1.0 0.89 7 8.5 28 <0.50 <0.50 <0.50
R AVJ01P26 7/5/06 07:15 0.273 5.83 975 7.55 21.98 2.36 21 205 <0.02 7.5 4.4 0.14 4.33 0.06 <5 <5 160000 38000 11000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.3 5.1 21 <0.50 <0.50 <0.50
R AVJ01P26 9/26/06 07:30 0.201 7.15 1027 8 21.03 40.4 18 240 <0.02 0.43 3.6 0.11 1.98 <0.02 65 <5 25000 6000 22000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.3 7.8 11 <0.50 <0.50 <0.50
R AVJ01P26 5/24/07 07:55 0.078 9.51 1092 8.07 17.95 3.91 21 300 0.02 0.15 5.4 0.05 2.79 0.04 6 <5 28000 3100 760 <2.0 <1.0 <3.0 <3.0 <1.0 0.66 3.2 6.7 14 <0.50 <0.50 <0.50
R AVJ01P26 6/27/07 07:35 0.109 6.45 976 8.03 19.37 3.31 22 250 0.02 2.6 5.6 0.07 3.26 0.02 5 <5 57000 3000 3600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.9 6.3 23 <0.50 1.2 <0.50
R AVJ01P26 8/22/07 07:24 0.051 6.59 1146 8.07 22.15 6.06 20 340 0.02 0.76 6.7 0.1 3.3 0.04 68 <5 150000 11000 11000 31.3 <1.0 <3.0 <3.0 <1.0 <0.50 4.1 3.6 17 <0.50 <0.50 <0.50

T AVJ01P27 7/16/03 11:30 0.092 10.67 7.85 22.86 23.7 34 440 <0.02 0.99 7.6 0.3 4.03 0.04 <5 <5 <5.0 <5.0 <5.0 <5.0 <8.00 8.5 7.4 55 <2.00 1.8 <2.00
T AVJ01P27 8/11/03 08:30 0.145 8.55 8.08 21.46 12.4 29 396 <0.02 0.47 6 0.1 3.15 0.03 18 <5 89000 67000 36000 <5.0 <5.0 <5.0 414 <8.00 6.2 14 50 <2.00 1.8 <2.00
T AVJ01P27 8/26/03 09:45 0.12 7.38 6.97 22.09 7.72 29 480 <0.02 0.32 8.5 0.15 3.14 <0.02 9 <5 88000 31000 71000 1110 <5.0 <5.0 <5.0 <8.00 6 7.7 46 <2.00 1.5 <2.00
T AVJ01P27 9/10/03 08:43 0.156 8.65 7.68 20.86 14.3 21 520 <0.02 0.21 1.5 0.12 0.58 0.07 6 <5 107000 48000 8600 <5.0 <5.0 <5.0 <5.0 <8.00 6.9 8.5 44 <2.00 1.5 <2.00
T AVJ01P27 9/16/03 08:51 0.182 4.73 7.66 21.21 11.5 21 544 <0.02 <0.02 1.9 3.34 2.5 <0.02 10 <5 80000 31000 33000 <5.0 <5.0 <5.0 <5.0 <8.00 7 10 130 <2.00 1.5 <2.00
T AVJ01P27 6/18/04 10:20 0.224 7.6 1956 7.7 20.3 10.8 21 620 0.4 0.6 <0.06 <0.02 20 147000 104000 128000 <5.0 <5.0 <5.0 <5.0 <10.0<40.00 20.00 27 91 <10.00 <5.00 <10.00
T AVJ01P27 7/22/04 11:15 0.189 6.88 1976 7.55 22.31 11.2 30 616 2.22 5.6 2.12 0.1 6 >200,000 >200,000 50000 283 <5.0 <5.0 <5.0 <10.0 <8.00 19 40 130 <2.00 2.1 <2.00
T AVJ01P27 8/25/04 10:45 0.176 6.94 1772 7.51 21.46 18.7 28 556 1.33 8.8 3.87 0.06 24 54000 44000 31000 372 <5.0 <5.0 <5.0 <10.0 <8.00 5.2 7.9 47 <2.00 <1.00 <2.00
T AVJ01P27 9/22/04 13:30 0.108 12.2 1679 7.5 22.71 10.6 33 560 0.37 5.1 1.31 0.03 8 53000 36000 12600 <5.0 <5.0 103 <5.0 <10.0 <8.00 29 39 130 <2.00 1.5 5.3
T AVJ01P27 9/28/04 09:14 0.302 7.05 1736 8.27 20.81 7.03 0.94 5.8 <0.05 2.34 <0.02 20 148000 69000 13200 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 28 38 74 <2.00 <1.00 <2.00
T AVJ01P27 5/11/05 09:20 0.96 5.9 1280 7.9 16 3.77 21 640 <0.02 0.39 6.6 0.2 1.78 0.08 9 <5 350000 9000 23000 NR NR NR NR NR 2 18 5.6 18 <0.50 1.8 <0.50
T AVJ01P27 6/7/05 09:00 0.21 8 1879 7.27 18.69 4.22 24 536 <0.02 0.05 6.2 0.06 2.22 0.04 6 <5 430000 >120,000 13000 <10.0 <10.0 <10.0 <10.0 <10.0 1.1 11 6 24 <0.50 0.83 <0.50
T AVJ01P27 7/14/05 09:05 0.42 7.3 1704 7.43 21.68 18.9 24 454 <0.02 8.2 5.1 0.06 5.3 0.07 25 <5 410000 120000 59000 <10.0 <10.0 <10.0 <10.0 <10.0 2.2 15 16 42 <0.50 2.3 2.8
T AVJ01P27 8/9/05 10:00 0.09 7.89 1870 7.6 22.65 4.33 30 605 <0.02 0.26 7.9 <0.05 2.75 0.06 6 <5 250000 58000 22000 <10.0 <10.0 <10.0 <10.0 <10.0 0.94 9.2 4.7 21 <0.50 0.72 <0.50
T AVJ01P27 9/8/05 07:30 0.354 6.68 1412 7.72 21.39 3.5 21 340 <0.02 4.3 8.2 <0.05 4.27 <0.02 <5 <5 120000 82000 20000 <10.0 <10.0 180 <10.0 <10.0 <0.50 8.5 3.4 23 <0.50 0.77 <0.50
T AVJ01P27 5/9/06 09:35 0.168 9.42 1792 7.61 17.4 3.15 19 528 <0.02 0.35 7.2 0.06 2.44 0.05 <5 <5 73000 47000 4600 <2.0 <1.0 <3.0 <3.0 <1.0 1.6 13 7.1 26 <0.50 1.2 <0.50
T AVJ01P27 6/23/06 09:55 0.108 9.1 1196 7.7 21.18 5.48 27 340 <0.02 0.27 4.8 0.15 2.36 0.06 6 <5 150000 600 6800 <2.0 <1.0 <3.0 <3.0 <1.0 0.65 8.4 7.6 27 <0.50 0.82 <0.50
T AVJ01P27 7/21/06 09:30 0.167 6.89 1467 7.47 23.43 4.47 30 425 <0.02 0.6 6.8 0.13 3.85 0.05 <5 <5 160000 70000 28000 <2.0 <1.0 636 <3.0 <1.0 0.63 11 4.9 32 <0.50 0.86 <0.50
T AVJ01P27 8/10/06 09:28 0.291 6.88 1591 7.49 23.43 7.25 27 370 <0.02 11.6 7.4 0.12 7.55 0.1 9 <5 46000 11000 7000 31.6 <1.0 16100 <3.0 <1.0 0.97 8.9 5.5 46 <0.50 0.71 <0.50
T AVJ01P27 9/5/06 07:20 0.294 1360 7.94 22.1 19.6 23 380 <0.02 1.23 5.7 0.35 3.04 <0.01 22 <5 60000 27000 19000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.7 2.6 10 <0.50 <0.50 <0.50
T AVJ01P27 5/15/07 10:25 0.122 8.63 1939 7.62 17.34 16.1 17 600 0.02 1.44 8.6 0.08 4.81 0.05 16 <5 86000 32000 6700 <2.0 <1.0 <3.0 <3.0 <1.0 1 8.1 7.1 26 <0.50 1.5 <0.50
T AVJ01P27 6/15/07 09:25 0.139 8.15 1616 7.91 20.07 6.64 22 600 0.02 0.02 7.6 0.07 3.49 0.05 9 <5 64000 3200 1000 <2.0 <1.0 <3.0 <3.0 <1.0 0.9 6 5.5 19 <0.50 0.84 <0.50
T AVJ01P27 7/24/07 09:55 0.168 6.03 1668 7.78 22.24 15.4 27 430 0.02 0.93 4.9 0.75 3.29 0.02 19 <5 730000 120000 230000 <2.0 <1.0 <3.0 <3.0 <1.0 0.85 7.2 6.3 51 <0.50 0.87 <0.50
T AVJ01P27 8/28/07 08:50 0.216 6.17 1502 7.79 21.82 7.1 26 515 0.02 0.55 3.5 0.05 1.78 0.02 <5 <5 34000 5800 5500 <2.0 <1.0 <3.0 <3.0 <1.0 0.5 4.1 1.9 4.6 <0.50 <0.50 <0.50
T AVJ01P27 9/18/07 09:42 0.14 1730 8.25 19.07 5.35 22 550 0.02 0.58 4 0.05 2.39 0.02 14 <5 190000 7600 7000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.6 1.8 5.7 <0.50 <0.50 <0.50

T AVJ01P28 7/16/03 12:45 0.094 5.14 7.89 23.22 22.3 32 286 <0.02 1.8 4.6 0.6 3.54 0.03 <5 <5 NR NR NR <5.0 <5.0 <5.0 <5.0 <8.00 9.1 9.8 79 <2.00 <1.00 <2.00
T AVJ01P28 8/12/03 09:45 7.22 7.97 21.42 7.98 34 298 <0.02 1.51 6.5 0.5 4.3 0.05 8 <5 83000 26000 6600 <5.0 <5.0 <5.0 1450 <8.00 7.7 19 78 <2.00 <1.00 <2.00
T AVJ01P28 8/26/03 11:00 8.1 7.11 22.4 9.69 30 400 <0.02 2.37 8.4 0.35 3.81 0.03 10 <5 94000 44000 52000 139 <5.0 <5.0 <5.0 <8.00 6.8 8.8 44 <2.00 <1.00 <2.00
T AVJ01P28 9/10/03 09:28 10.7 7.89 20.44 24.2 22 384 <0.02 1.78 2 0.26 0.87 0.13 15 <5 119000 31000 23000 <5.0 <5.0 <5.0 <5.0 <8.00 9.5 13 54 <2.00 <1.00 <2.00
T AVJ01P28 9/16/03 09:39 0.165 4.76 7.98 20.96 15.3 27 362 <0.02 <0.02 2.2 0.5 1.12 0.12 23 <5 101000 33000 26000 <5.0 <5.0 <5.0 <5.0 <8.00 7.8 9.5 49 <2.00 <1.00 <2.00
T AVJ01P28 6/18/04 DRY
T AVJ01P28 7/13/04 13:30 0.036 3.06 1486 7.37 21.78 28 390 1.99 5.8 0.65 3.29 0.06 23 181000 104000 48000 159 <5.0 <5.0 <5.0 <10.0 <8.00 11 12 140 <2.00 <1.00 <2.00
T AVJ01P28 7/22/04 12:00 0.1 3.95 1438 7.56 23.08 11.1 30 334 5.1 5.4 0.4 5.34 11 >200,000 >200,000 36000 124 <5.0 84.3 <5.0 <10.0 <8.00 8.9 10 95 <2.00 <1.00 <2.00
T AVJ01P28 8/25/04 DRY
T AVJ01P28 9/9/04 09:04 0.048 8.63 1397 7.78 22.51 20.7 435 0.25 7.4 0.07 5.16 0.09 30 <200,000 76000 <200,000 63.4 <5.0 145 <5.0 <10.0 <8.00 10 6.5 55 <2.00 <1.00 <2.00
T AVJ01P28 9/22/04 02:00 0.044 7.05 1215 8.15 23.14 67.6 34 376 1.27 6 0.2 3.44 100 <200,000 <200,000 44000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 23 58 98 <2.00 <1.00 <2.00
T AVJ01P28 9/28/04 08:43 0.09 5.09 1314 8.32 20.44 27 295 0.18 7.3 0.26 4.84 <0.02 40 <200,000 <200,000 54000 48.2 <5.0 <5.0 <5.0 <10.0 <8.00 9.9 17 52 <2.00 <1.00 <2.00
T AVJ01P28 5/11/05 10:30 0.429 4.58 1564 7.6 15.9 4.8 24 400 <0.02 10.2 5.4 1 4.91 0.6 8 <5 >1,200,000 >120,000 15000 NR NR NR NR NR 0.52 9.1 11 34 <0.50 0.59 <0.50

ng/L µg/Lmg/L

Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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Dry Weather Reconnaissance Monitoring: 2004-07 SDR
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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T AVJ01P28 6/7/05 10:20 0.009 4.51 1569 7.19 17.78 5.4 25 395 <0.02 3.9 6.3 0.1 4.07 0.06 9 <5 840000 >120,000 8000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 11 25 34 <0.50 <0.50 <0.50
T AVJ01P28 7/14/05 10:55 0.008 4.91 1625 7.49 21.83 5.54 30 434 <0.02 7.8 6.6 0.06 4.92 0.07 <5 <5 660000 60000 13000 <10.0 <10.0 <10.0 <10.0 <10.0 0.57 15 6.7 30 <0.50 3.1 0.92
T AVJ01P28 8/9/05 11:20 0.1 3.62 1432 7.52 21.56 8.71 34 376 <0.02 4.4 7.2 0.17 5.73 0.06 15 <5 >120,000 330000 29000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 8.8 6.2 24 <0.50 <0.50 <0.50
T AVJ01P28 9/8/05 09:20 0.15 7.03 1422 7.75 20.37 18.1 27 344 <0.02 2.3 8.4 0.12 4.5 <0.02 32 <5 770000 260000 250000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 9.3 8 50 <0.50 0.64 <0.50
T AVJ01P28 5/9/06 11:10 0.003 4.61 1457 7.63 16.35 9.01 20 552 <0.02 6.2 5.6 0.4 4.98 0.08 10 <5 1010000 530000 3800 <2.0 <1.0 <3.0 <3.0 <1.0 0.59 13 9.8 47 <0.50 0.83 <0.50
T AVJ01P28 6/23/06 11:10 0.113 3.55 1347 7.5 20.72 9.76 30 375 <0.02 6.3 7.2 0.4 5.6 0.07 9 <5 1300000 10000 19000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 13 8.8 45 <0.50 0.83 <0.50
T AVJ01P28 7/21/06 11:00 0.375 5.6 1458 7.45 22.65 12.9 34 315 <0.02 5.5 7.8 0.13 7.75 0.12 17 <5 1040000 330000 63000 <2.0 <1.0 <3.0 <3.0 <1.0 0.92 13 9.9 56 <0.50 0.67 <0.50
T AVJ01P28 8/10/06 11:40 0.15 3.13 1441 7.6 22.13 10.2 33 320 <0.02 4.2 4.8 0.17 5.36 0.14 13 <5 >1,200,000 290000 8000 <2.0 <1.0 <3.0 <3.0 <1.0 0.71 9.2 8.9 39 <0.50 0.57 <0.50
T AVJ01P28 9/5/06 09:30 0.1 1350 7.72 21.55 9.8 33 340 <0.02 2.02 8.9 0.25 5.03 0.05 8 <5 770000 76000 15000 76.3 <1.0 <3.0 <3.0 <1.0 <0.50 9 7.7 26 <0.50 0.86 <0.50
T AVJ01P28 5/15/07 11:55 0.06 5.9 1482 7.62 16.5 14.5 20 350 0.02 2.58 9.3 0.45 6.58 0.11 17 <5 530000 21000 8200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.8 11 44 <0.50 0.71 <0.50
T AVJ01P28 6/15/07 10:45 0.3 8.35 1605 7.97 18.88 5.96 26 700 0.02 0.45 10.8 3.6 4.26 0.09 5 <5 320000 11000 1700 <2.0 <1.0 <3.0 <3.0 <1.0 1.5 11 16 34 <0.50 0.98 <0.50
T AVJ01P28 7/24/07 11:35 0.189 8.01 1864 7.98 21.32 11.9 28 560 0.02 0.08 9.2 0.45 3.19 0.45 9 16 800000 30000 16000 <2.0 <1.0 <3.0 <3.0 <1.0 0.51 14 8.6 27 <0.50 1 <0.50
T AVJ01P28 8/28/07 09:15 0.06 7.19 1303 7.87 22.32 23.1 28 325 0.02 1.53 7.4 0.15 3.89 0.02 14 <5 310000 7000 2500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.8 4.1 17 <0.50 <0.50 <0.50
T AVJ01P28 9/18/07 11:00 0.27 1495 7.87 20.07 63.3 24 390 0.02 2.5 9.4 0.3 4.2 0.02 85 <5 910000 38000 6000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.1 4.8 20 <0.50 <0.50 <0.50

R AVJ01P33 6/17/03 10:59 0.006 10.3 7.97 18.78 1.49 27 416 <0.02 0.07 2.4 <0.05 2 0.03 <5 <5 11000 3000 6100 <5.0 <5.0 <5.0 <5.0 <8.00 6.1 3 15 <2.00 <1.00 <2.00
R AVJ01P33 8/7/03 11:45 0.4 7.17 7.48 22.32 260 36 436 <0.02 6.44 4.4 <0.05 9.84 0.07 212 <5 151000 71000 72000 <5.0 <5.0 <5.0 <5.0 <8.00 14 11 39 <2.00 1.5 <2.00
R AVJ01P33 8/26/03 10:35 0.003 8.65 7.33 22.95 1.81 30 440 <0.02 0.08 3.8 <0.05 1.86 0.03 6 <5 37000 14600 9700 97 <5.0 <5.0 <5.0 <8.00 4.2 3.3 17 <2.00 <1.00 <2.00
R AVJ01P33 5/11/04 11:00 0.006 10.2 1417 7.7 19.4 7.34 31 410 2.6 1.97 <0.02 12 7900 1240 1630 685 <5.0 <5.0 <5.0 <10.0 <8.00 9.1 6.8 69 <2.00 <1.00 <2.00
R AVJ01P33 7/22/04 10:15 0.009 8.22 2420 8.38 22.73 17.2 28 562 0.11 8.3 1.4 2.59 <0.02 33 199000 177000 29000 104 <5.0 <5.0 <5.0 <10.0 <8.00 9.2 15 160 <2.00 <1.00 2.4
R AVJ01P33 8/25/04 10:15 0.006 10.23 2302 8.47 20.02 1.85 28 696 0.06 2.3 2.17 0.03 <5 86000 67000 123000 20.1 <5.0 <5.0 <5.0 <10.0 <8.00 11 8 27 <2.00 <1.00 <2.00
R AVJ01P33 6/7/05 14:40 0.013 9.34 1244 7.84 17.38 4.75 20 644 <0.02 0.06 3.8 0.08 1.91 0.05 20 <5 43000 3800 7000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 9.4 2.3 10 <0.50 <0.50 <0.50
R AVJ01P33 7/20/05 12:40 0.03 8.82 1476 8.34 23.08 3.39 36 360 <0.02 0.13 2.3 <0.05 2.53 0.25 <5 <5 110000 12000 38000 <10.0 <10.0 <10.0 <10.0 <10.0 1.7 6.3 15 8.9 <0.50 <0.50 <0.50
R AVJ01P33 8/19/05 09:10 0.016 9.36 2378 8.24 18.9 0.7 21 705 <0.00 <0.01 3.3 <0.02 1.77 0.11 <5 <5 19000 4300 600 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 12 1.2 7.2 <0.50 <0.50 <0.50
R AVJ01P33 5/26/06 09:53 0.027 8.65 2005 7.89 18.1 6.01 18 332 <0.02 4.7 10.3 0.1 13.35 0.07 <5 <5 NR NR NR <2.0 <1.0 <3.0 <3.0 <1.0 0.65 20 10 52 <0.50 1.2 <0.50
R AVJ01P33 7/5/06 09:40 0.032 7.46 1902 7.81 22.74 376 26 455 <0.02 3.5 6.5 0.08 5.16 0.12 375 <5 210000 88000 29000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 15 12 21 <0.50 1.1 <0.50
R AVJ01P33 9/26/06 09:20 0.018 8.64 2517 8.07 20.13 0.79 21 695 <0.02 <0.02 5.9 0.1 1.43 0.04 <5 <5 210000 5000 7000 <2.0 <1.0 <3.0 <3.0 <1.0 1.1 16 1.7 6.4 <0.50 0.92 <0.50
R AVJ01P33 5/24/07 10:10 0.045 10.19 1037 8.3 17.64 2.7 23 475 0.02 0.02 4.9 0.07 1.48 0.04 <5 <5 2200 400 4300 <2.0 <1.0 <3.0 <3.0 <1.0 0.95 6.3 4.3 4.4 <0.50 <0.50 <0.50
R AVJ01P33 6/27/07 09:40 0.041 7.32 2243 8.21 19.81 1.01 25 650 0.02 0.11 5.4 0.05 1.93 0.04 <5 <5 33000 2700 6500 <2.0 <1.0 <3.0 <3.0 <1.0 0.64 14 2.3 6.8 <0.50 0.81 <0.50
R AVJ01P33 8/22/07 08:45 0.019 8.64 2302 8.19 22.02 0.47 22 675 0.02 0.02 5.6 0.05 1.59 0.04 7 <5 12000 1700 900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 11 1.6 3.3 <0.50 <0.50 <0.50

R AVJ02P05 6/27/03 13:27 0.034 9.21 8.17 21.1 3.35 32 168 <0.02 0.51 2.1 0.15 0.96 0.04 <5 8 17650 6850 20600 <5.0 <5.0 <5.0 <5.0 <8.00 6.2 50 120 <2.00 <1.00 3.4
R AVJ02P05 8/7/03 10:16 0.074 9.2 7.57 20.99 15.7 31 206 <0.02 1.52 9.1 <0.05 4.2 0.07 23 <5 82000 17000 33000 <5.0 <5.0 <5.0 <5.0 <8.00 5.6 11 42 <2.00 <1.00 <2.00
R AVJ02P05 8/28/03 09:30 0.162 9.22 7.54 23.05 9.45 29 372 <0.02 0.55 4.2 0.65 1.17 0.11 20 <5 92000 31000 38000 <5.0 <5.0 <5.0 189 <8.00 <4.00 22 21 <2.00 <1.00 <2.00
R AVJ02P05 7/13/04 12:15 0.029 9.18 2397 8.23 21.41 2.49 27 744 0.05 7.2 <0.05 1.64 0.03 <5 38000 15800 12800 145 <5.0 <5.0 <5.0 <10.0 <8.00 9.9 13 53 <2.00 <1.00 <2.00
R AVJ02P05 7/26/04 09:30 0.095 8.52 2013 8.2 21.6 28.2 23 408 1.14 7.8 0.2 3.75 0.06 57 <5 >200,000 124000 166000 50.5 <5.0 31.4 <5.0 <10.0 <8.00 8.8 14 67 <2.00 1 <2.00
R AVJ02P05 9/9/04 11:07 0.128 9.02 2160 7.92 23.54 6.46 538 0.27 10.6 0.08 4.82 0.1 7 <200,000 <200,000 164000 50.4 <5.0 <5.0 <5.0 <10.0 <8.00 12 8.6 40 <2.00 <1.00 <2.00
R AVJ02P05 6/15/05 12:45 0.09 9.8 1804 7.85 19.8 1.25 19 456 <0.02 0.09 4.4 0.06 0.61 0.16 <5 <5 50000 9000 9000 <10.0 <10.0 <10.0 <10.0 <10.0 1 9.7 9.4 41 <0.50 <0.50 <0.50
R AVJ02P05 8/5/05 10:30 0.45 8.8 1985 7.99 22.47 4.93 29 515 <0.02 4.8 7.8 0.08 3.3 0.07 10 <5 280000 60000 11000 <10.0 <10.0 <10.0 <10.0 <10.0 0.65 8.8 9.1 32 <0.50 <0.50 <0.50
R AVJ02P05 9/8/05 11:31 0.15 8.9 2256 7.9 21.78 0.9 28 570 <0.02 <0.02 5.5 <0.05 0.94 0.05 <5 <5 22000 20000 6300 <10.0 <10.0 <10.0 <10.0 <10.0 1.1 8.5 9 38 <0.50 <0.50 <0.50
R AVJ02P05 5/26/06 13:05 0.09 9.75 2072 8.06 18.19 1.28 20 5644 <0.02 0.11 5.1 <0.05 0.95 0.03 <5 <5 NR NR NR <2.0 <1.0 <3.0 <3.0 <1.0 0.7 10 6.8 33 <0.50 <0.50 <0.50
R AVJ02P05 7/5/06 13:10 0.154 9.14 1426 8.06 22.87 1.28 31 335 <0.02 0.39 3.7 <0.05 3.06 0.69 <5 <5 41000 7300 6600 <2.0 <1.0 <3.0 <3.0 <1.0 0.6 6.3 9.1 29 <0.50 <0.50 <0.50
R AVJ02P05 9/5/06 12:35 0.1 2669 7.71 23.52 1.34 42 510 <0.02 <0.01 6.7 <0.01 1.04 0.08 <5 <5 34000 15000 6000 <2.0 <1.0 <3.0 <3.0 <1.0 1.3 3.4 5.9 29 <0.50 <0.50 <0.50
R AVJ02P05 5/24/07 12:20 0.211 9.66 2207 8.04 19.58 3.44 24 475 0.02 2.56 7 0.05 3.59 0.67 <5 <5 9300 1300 11000 <2.0 <1.0 <3.0 <3.0 <1.0 1.1 8.7 9.4 96 <0.50 1.8 <0.50
R AVJ02P05 6/27/07 12:15 0.168 6.67 2945 8.09 22.18 173 27 675 0.02 1.5 8.4 0.1 2.31 0.45 10 <5 26000 4000 500 <2.0 <1.0 <3.0 38 <1.0 1.5 5.8 9.6 36 <0.50 <0.50 <0.50
R AVJ02P05 8/22/07 10:52 0.231 9.07 2235 8.06 22.89 5.42 22 570 0.02 0.71 9.7 0.05 3.62 0.22 11 <5 200000 410000 48000 18 <1.0 95 <3.0 <1.0 0.84 6.9 5.2 19 <0.50 1.2 <0.50

R COL02P50 7/15/03 12:47 0.086 8.86 7.91 19.42 2.66 32 520 <0.02 0.06 0.9 <0.05 2.24 <0.02 <5 <5 4350 3100 2400 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 2.8 55 <2.00 <1.00 <2.00
R COL02P50 8/20/03 11:00 0.137 6.92 7.5 20.2 2.24 30 568 <0.02 0.08 1.1 <0.05 2.22 0.03 <5 <5 620 130 280 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 <2.00 18 <2.00 <1.00 <2.00
R COL02P50 9/9/03 09:30 0.84 6.93 7.07 18.17 7.38 27 988 <0.02 <0.02 1.2 <0.05 2.54 <0.02 <5 <5 1490 130 870 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 4.8 27 <2.00 <1.00 <2.00
R COL02P50 6/21/04 09:30 0.189 8.84 2075 7.55 17.3 1.02 21 762 1.1 0.13 1.48 <0.02 <5 530 380 590 63.7 <5.0 <5.0 <5.0 <10.0 <8.00 5 <2.00 71 <2.00 <1.00 <2.00
R COL02P50 7/29/04 12:30 0.018 8.5 3423 7.82 21.8 10.6 1364 0.09 4 0.1 1.24 <0.02 20 16400 6300 11100 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 280 8.9 120 <2.00 88 <2.00
R COL02P50 9/9/04 DRY
R COL02P50 9/13/04 12:54 0.288 8.91 1734 7.31 19.67 0.89 796 1.1 2.76 0.05 <5 6300 4200 3100 12.8 <5.0 <5.0 <5.0 <10.0 <8.00 8.4 <2.00 38 <2.00 <1.00 <2.00
R COL02P50 6/10/05 11:25 0.4 9.1 2224 7.16 16.29 0.45 25 748 <0.02 <0.02 1.5 <0.05 0.89 0.03 <5 <5 6000 40 50 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 12 0.97 6.6 <0.50 <0.50 <0.50
R COL02P50 8/3/05 10:15 0.684 8.39 2070 7.31 19.5 0.63 29 610 <0.02 <0.02 1.9 <0.05 1.76 0.04 <5 <5 4500 20 90 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.9 0.54 4.8 <0.50 <0.50 <0.50
R COL02P50 9/7/05 09:00 0.49 8.87 2138 7.27 15.6 0.4 23 690 <0.02 <0.02 1.2 <0.05 1.27 0.06 <5 <5 30 20 <10 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.5 0.59 4.7 <0.50 <0.50 <0.50
R COL02P50 5/25/06 13:10 0.352 8.8 1917 7.48 16.24 0.67 25 670 <0.02 0.03 2.3 0.08 1.6 <0.02 <5 <5 3000 210 80 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 0.8 7.4 <0.50 <0.50 <0.50
R COL02P50 6/29/06 09:25 0.198 10.14 2150 7.19 18.44 1.51 28 745 <0.02 0.03 1.4 0.1 2.55 <0.02 <5 <5 190 60 140 19 <1.0 <3.0 <3.0 <1.0 <0.50 11 <0.50 5.6 <0.50 <0.50 <0.50
R COL02P50 8/29/06 09:35 0.35 8.52 2115 7.7 17.42 0.78 23 720 <0.02 0.03 1 0.13 1.48 <0.02 <5 <5 8000 600 400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.1 1.1 5.8 <0.50 <0.50 <0.50
R COL02P50 5/23/07 12:55 0.384 9.18 2328 7.54 18.55 1.41 26 750 0.02 0.02 1.1 0.05 1.32 0.03 <5 <5 280 10 <10 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.8 0.76 12 <0.50 <0.50 <0.50
R COL02P50 6/22/07 12:05 0.45 8.3 2185 7.67 18.87 1.01 29 850 0.02 0.02 1.4 0.05 1.39 0.05 <5 <5 570 <10 200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.7 1.2 8.6 <0.50 <0.50 <0.50
R COL02P50 8/30/07 11:00 0.475 8.23 2342 7.65 20.96 0.78 33 760 0.02 0.02 1.3 0.05 1.61 0.03 <5 <5 2300 200 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6 1 6.8 <0.50 <0.50 <0.50
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry

Si
te

 N
am

e

D
at

e
CFU/100mLTa

rg
et

ed
 o

r R
an

do
m

To
ta

l S
us

pe
nd

ed
 

So
lid

s 
(T

SS
)

O
il 

&
 G

re
as

e

Ti
m

e
R COL02P55 7/15/03 14:00 0.18 7.38 8.09 28.62 3.98 32 540 <0.02 0.07 1.7 <0.05 0.86 0.08 7 <5 27000 18000 13000 <5.0 <5.0 <5.0 <5.0 <8.00 61 4.1 33 <2.00 16 <2.00
R COL02P55 8/20/03 12:30 0.018 6.86 8.2 21.4 8.05 36 690 <0.02 0.06 5.2 <0.05 1.15 0.04 14 <5 18700 3600 5800 94 <5.0 <5.0 <5.0 <8.00 230 5.9 75 <2.00 75 <2.00
R COL02P55 9/9/03 11:00 0.01 7.52 7.42 20.29 4.92 29 1452 <0.02 0.14 6 <0.05 0.4 0.05 25 <5 6800 4100 5400 <5.0 <5.0 <5.0 <5.0 <8.00 290 4.3 87 <2.00 110 <2.00
R COL02P55 6/21/04 10:30 0.054 9.59 2305 7.95 18.74 15.9 21 1160 0.08 3.9 <0.05 2.13 12 16800 3900 10400 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 210 5.2 120 <2.00 68 <2.00
R COL02P55 7/29/04 11:45 0.126 8.36 2180 7.6 20.03 0.91 776 0.5 0.08 1.43 0.11 <5 1140 630 620 43.1 <5.0 <5.0 <5.0 <10.0 <8.00 6.6 3.2 35 <2.00 <1.00 <2.00
R COL02P55 9/9/04 DRY
R COL02P55 6/10/05 09:50 0.017 6.83 2799 7.65 18.44 15.6 25 915 <0.02 0.44 3.8 0.12 1.84 0.03 29 <5 470000 43000 113000 <1.0 <1.0 <1.0 <1.0 <1.0 0.61 210 4.8 73 <0.50 49 <0.50
R COL02P55 8/3/05 09:20 0.104 8.19 1792 7.63 21.13 13.6 32 575 <0.02 0.19 4 <0.05 2.01 0.04 36 <5 440000 200000 28000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 75 3.9 18 <0.50 18 <0.50
R COL02P55 9/7/05 07:25 0.108 8.4 1352 7.27 19.1 18.8 21 484 <0.02 0.07 4.1 0.06 2.62 <0.02 37 <5 180000 80000 37000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 61 3.7 22 <0.50 12 <0.50
R COL02P55 5/25/06 10:05 0.028 8.55 2739 7.85 17.51 8.43 25 962 <0.02 2.6 6.5 0.1 1.99 0.04 20 <5 550000 110000 9000 <2.0 <1.0 <3.0 <3.0 <1.0 0.96 220 8.9 66 <0.50 61 <0.50
R COL02P55 6/29/06 08:01 0.278 6 1887 7.5 19.73 8.57 27 625 <0.02 3.16 4.6 0.18 2.74 <0.02 14 <5 640000 26000 47000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 88 6.5 39 <0.50 11 <0.50
R COL02P55 8/29/06 07:30 0.081 7 2171 7.8 19.83 5.46 19 690 <0.02 0.62 4.5 0.18 2.43 0.04 12 <5 67000 27000 16000 30 <1.0 26.1 <3.0 <1.0 0.63 71 5.1 30 <0.50 5.2 <0.50
R COL02P55 5/23/07 10:15 0.034 6.24 2527 7.62 17.35 7.73 24 800 0.02 4 3.8 0.14 1.6 0.06 17 <5 260000 16000 11000 <2.0 <1.0 33.6 <3.0 <1.0 0.51 140 8.1 59 <0.50 34 <0.50
R COL02P55 6/22/07 09:40 0.077 6.65 2184 7.92 18.11 18.9 26 825 0.02 3.1 6.6 0.11 1.94 0.05 31 <5 63000 28000 7200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 100 5.6 35 <0.50 13 <0.50
R COL02P55 8/30/07 09:14 0.07 6.01 2160 8 22.06 12.2 29 780 0.02 1.02 4.2 0.05 2.28 0.05 19 <5 80000 30000 26000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 69 4.5 24 <0.50 3.6 <0.50

R DPK01P04 5/26/04 11:20 0.098 9 4251 7.93 17.41 6.91 28 1008 0.08 3.3 0.95 0.1 6 >200,000 >200,000 35000 15.4 <5.0 <5.0 <5.0 <10.0
R DPK01P04 8/19/04 10:20 0.16 9.01 3702 7.85 19.95 6.57 27 938 0.1 3.2 0.1 1.65 0.07 6 86000 16000 89000 148 <5.0 <5.0 <5.0 <10.0 <8.00 98 7.4 58 <2.00 4.7 <2.00
R DPK01P04 5/18/05 09:20 0.36 5.91 3983 7.96 18.4 8.74 19 950 <0.02 0.05 3.5 0.07 1.43 0.04 14 <5 240000 74000 11600 NR NR NR NR NR <0.50 100 45 35 <0.50 9.3 <0.50
R DPK01P04 7/6/05 07:30 0.23 9.04 4160 7.8 19.7 19.7 19 805 <0.02 0.17 5.1 0.1 1.87 0.32 70 <5 22000 3200 3200 <10.0 <10.0 <10.0 <10.0 <10.0 0.57 79 7.5 28 <0.50 4.5 <0.50
R DPK01P04 8/11/05 07:30 0.3 8.71 4008 7.89 20.64 4.79 21 850 <0.02 0.05 3.8 0.12 1.85 0.07 9 <5 100000 19000 17000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 82 5.1 29 <0.50 3.7 <0.50
R DPK01P04 6/2/06 07:30 1.2 8.43 11763 7.83 19.88 4.74 19 860 <0.02 0.35 24.3 0.11 3.06 0.05 <5 <5 420000 690 5000 <2.0 <1.0 <3.0 <3.0 <1.0 3.8 59 7.2 45 <0.50 5.1 <0.50
R DPK01P04 7/26/06 07:20 0.594 9.47 4706 7.53 20.97 4.24 23 1105 <0.02 0.13 3.8 0.14 3.12 0.05 11 <5 1200 270 150 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 93 8.6 32 <0.50 7.1 <0.50
R DPK01P04 9/6/06 07:25 0.315 8.45 4166 7.79 20.71 6.2 21 1020 <0.02 0.11 4.2 0.08 1.65 0.06 10 <5 30000 6900 9000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 90 9.1 26 <0.50 8.9 <0.50
R DPK01P04 5/30/07 09:25 0.302 9.39 4794 7.92 17.09 5.55 17 1250 0.02 0.05 3.4 0.12 1.45 0.05 260 <5 34000 14000 5800 <2.0 <1.0 25.9 <3.0 <1.0 <0.50 140 5 130 <0.50 12 <0.50
R DPK01P04 7/26/07 09:25 0.252 8.89 3572 7.89 19.99 3.47 22 900 0.02 0.05 3.5 0.1 1.76 0.07 10 <5 49000 11000 17000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 88 9.1 36 <0.50 6.6 <0.50
R DPK01P04 8/29/07 09:39 0.462 8.68 3644 7.93 20.19 15.3 23 1080 0.02 0.04 3.7 0.15 2.03 0.11 18 <5 720000 28000 58000 <2.0 <1.0 385.2 <3.0 <1.0 0.56 72 6.7 38 <0.50 3.3 <0.50

T DPL01S02 7/18/03 09:43 0.35 7.87 7.8 20.8 3.63 21 620 <0.02 <0.02 4.1 0.33 0.49 0.04 <5 <5 69000 18000 8100 <5.0 <5.0 <5.0 <5.0 <8.00 180 4.6 90 <2.00 13 <2.00
T DPL01S02 8/18/03 09:58 1.08 11.17 7.27 21.5 6.9 2304 <0.02 <0.02 2.1 <0.05 <0.06 0.11 57 <5 21000 16000 28000 <5.0 <5.0 <5.0 <5.0 <8.00 170 3 66 <2.00 20 <2.00
T DPL01S02 9/3/03 11:00 0.896 8.97 7.48 20.36 4.46 26 1140 <0.02 0.15 4.3 <0.05 0.24 0.03 7 <5 126000 57000 8600 265 <5.0 <5.0 <5.0 <8.00 140 5 71 <2.00 6.5 <2.00
T DPL01S02 9/15/03 12:22 0.732 4.59 7.58 21.11 3.74 29 2246 <0.02 0.07 1.5 0.18 0.08 0.14 6 <5 46000 23000 33000 <5.0 <5.0 <5.0 <5.0 <8.00 140 4.7 63 <2.00 5.3 <2.00
T DPL01S02 9/23/03 10:00 3.18 9.02 7.55 21.22 3.63 20 <0.02 0.05 4.1 0.3 0.29 0.04 18 <5 73000 22000 47000 <5.0 <5.0 <5.0 <5.0 <8.00 170 3.2 100 <2.00 13 <2.00
T DPL01S02 5/27/04 11:30 0.613 13.36 6528 7.75 17.9 2.32 26 2284 0.11 4.7 0.08 0.34 0.07 10 10600 6300 4300 <5.0 <5.0 <5.0 <5.0 <10.0 12 190 8.4 110 <2.00 12 4.5
T DPL01S02 7/23/04 13:00 4.62 8.08 5946 7.77 21.62 2.94 28 1520 0.8 3.8 0.44 0.04 <5 28000 20000 12400 5.4 <5.0 <5.0 <5.0 <10.0 <8.00 150 5.5 92 <2.00 8.1 <2.00
T DPL01S02 9/1/04 11:50 0.172 11.34 5619 7.66 20.47 2.82 24 2340 <0.02 4.7 0.28 <0.02 <5 2900 2200 810 30.7 <5.0 <5.0 <5.0 <10.0 <8.00 160 10 56 <2.00 9.2 <2.00
T DPL01S02 9/21/04 11:55 0.24 14.7 6970 7.8 19.5 2.1 2890 <0.02 5 0.4 0.04 <5 4600 3300 4100 316 <5.0 <5.0 <5.0 <10.0 <8.00 250 3.7 68 <2.00 26 <2.00
T DPL01S02 9/28/04 10:15 0.158 13.1 3381 7.9 19.8 2.7 21 2776 0.08 5.4 0.1 0.45 0.05 <5 76000 44000 66000 46.3 <5.0 <5.0 <5.0 <10.0 <8.00 220 2.9 88 <2.00 16 <2.00
T DPL01S02 5/10/05 07:10 0.84 8.6 7027 7.96 15.77 1.73 16 2855 <0.02 0.39 8 0.25 0.33 0.05 <5 <5 49000 5200 1900 <1.0 <1.0 <1.0 <1.0 <1.0 0.66 400 3.8 200 <0.50 48 <0.50
T DPL01S02 6/6/05 07:25 0.582 8.54 9086 8.27 18.18 2.26 18 3215 <0.02 0.24 9.9 0.09 0.39 0.05 120000 20000 1400 NR NR NR NR NR 0.71 510 6.4 220 <0.50 54 <0.50
T DPL01S02 7/13/05 07:30 0.442 8.05 9124 7.59 19.47 1.36 20 3045 <0.02 0.05 10.5 0.06 0.37 0.05 9 <5 25000 5000 3200 <10.0 <10.0 <10.0 <10.0 <10.0 1.1 460 21 230 <0.50 54 <0.50
T DPL01S02 8/10/05 08:40 3.672 8.47 5460 7.75 20.77 1.88 21 3740 <0.02 0.04 9.4 0.1 0.31 0.05 7 <5 33000 17000 2600 <10.0 <10.0 <10.0 <10.0 <10.0 0.74 410 4.2 160 <0.50 43 <0.50
T DPL01S02 9/9/05 07:07 0.48 8.59 10126 7.79 18.48 2 19 3620 <0.02 <0.02 10.1 0.1 0.24 <0.02 <5 <5 190000 74000 7400 <10.0 <10.0 <10.0 <10.0 <10.0 1.1 480 5.6 150 <0.50 34 <0.50
T DPL01S02 5/10/06 07:25 0.33 10.27 9494 7.66 16.34 1.06 17 3370 <0.02 0.1 9 0.07 0.27 0.04 <5 <5 3200 1190 560 <2.0 <1.0 <3.0 <3.0 <1.0 0.64 470 4.4 210 <0.50 57 <0.50
T DPL01S02 6/14/06 07:20 0.18 8.6 7966 7.83 16.77 3.81 21 2700 <0.02 0.1 7.8 0.2 0.55 0.03 <5 <5 33000 10000 9200 <2.0 <1.0 <3.0 <3.0 <1.0 0.53 340 4.5 140 <0.50 34 <0.50
T DPL01S02 7/14/06 07:10 0.463 7.98 6912 7.9 20.23 1.46 21 2385 <0.02 0.08 6.3 0.07 0.45 0.05 10 <5 32000 40 2300 <2.0 <1.0 <3.0 <3.0 <1.0 0.75 260 3.9 84 <0.50 23 <0.50
T DPL01S02 8/3/06 07:00 0.187 9.24 8346 7.49 21.84 0.99 22 3180 <0.02 <0.02 7.6 0.07 0.4 0.05 <5 <5 33000 4200 3400 <2.0 <1.0 <3.0 <3.0 <1.0 0.55 230 4.4 62 <0.50 19 <0.50
T DPL01S02 9/12/06 07:00 0.265 8.81 10546 7.61 20.47 2.24 18 4035 <0.02 0.34 10.3 0.13 0.39 0.03 5 <5 >1,200,000 210000 48000 14.7 <1.0 <3.0 <3.0 <1.0 0.66 360 6.7 110 <0.50 35 <0.50
T DPL01S02 5/9/07 07:55 0.42 9 9138 7.87 15.37 1.38 18 3250 0.02 0.09 8.8 0.15 0.51 0.06 7 <5 77000 5500 600 12.6 <1.0 <3.0 <3.0 <1.0 0.73 300 4.4 140 <0.50 37 <0.50
T DPL01S02 6/12/07 07:25 1.02 9.26 8698 7.81 17.31 0.87 17 3375 0.02 0.02 7.9 0.06 0.4 0.05 5 <5 3800 300 1200 <2.0 <1.0 <3.0 <3.0 <1.0 0.53 280 3.9 98 <0.50 33 <0.50
T DPL01S02 7/18/07 07:15 0.857 8.89 9050 7.42 19.38 1.33 19 3390 0.02 0.02 7.2 0.1 0.32 0.05 9 <5 7500 500 1400 <2.0 <1.0 <3.0 <3.0 <1.0 0.51 230 3.1 71 <0.50 30 <0.50
T DPL01S02 8/7/07 07:15 0.321 10.81 10296 7.72 20.32 3.65 20 4080 0.02 0.02 9.9 0.1 0.3 0.17 12 <5 32000 5600 3700 <2.0 <1.0 <3.0 <3.0 <1.0 0.6 260 3 71 <0.50 35 <0.50
T DPL01S02 9/7/07 07:11 0.258 8 11633 7.81 18.67 1.17 17 4730 0.02 0.02 11.1 0.05 0.42 0.05 7 <5 42000 5200 1900 <2.0 <1.0 <3.0 <3.0 <1.0 0.62 320 3 98 <0.50 39 <0.50

T DPL01S03 8/19/03 12:07 0.17 11.38 8.02 22.29 2.63 31 888 <0.02 0.03 7.8 0.15 0.66 0.09 <5 <5 61000 14300 1130 9740 <5.0 <5.0 <5.0 <8.00 5 5 82 <2.00 <1.00 <2.00
T DPL01S03 9/4/03 10:30 0.066 7.93 8.22 21.31 3.37 28 1370 <0.02 <0.02 6.1 <0.05 0.62 0.05 7 <5 30000 22000 42000 409 <5.0 <5.0 <5.0 <8.00 8.1 7.1 23 <2.00 <1.00 <2.00
T DPL01S03 9/16/03 11:09 0.08 1.13 8.25 20.1 4.29 27 3148 <0.02 <0.05 2.1 0.19 0.11 0.12 10 <5 19900 10500 14900 <5.0 <5.0 <5.0 <5.0 <8.00 4.5 9.4 38 <2.00 <1.00 <2.00
T DPL01S03 9/19/03 09:00 0.106 9.87 8.3 19.94 4.46 26 1220 <0.02 <0.02 8.6 0.07 0.24 0.08 17 <5 44000 14400 14200 <5.0 <5.0 <5.0 <5.0 <8.00 5.9 3.4 17 <2.00 <1.00 <2.00
T DPL01S03 5/27/04 12:00 7.6 7739 8.1 17.83 0.56 21 2570 <0.02 8.5 0.1 0.42 0.07 <5 1590 860 460 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 9.9 7.9 35 <2.00 <1.00 2.9
T DPL01S03 7/23/04 09:45 0.01 8.37 7476 8.19 21.48 1.79 25 1176 0.03 7.8 <0.05 0.45 0.03 8 21400 16000 6300 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 11 6.5 31 <2.00 <1.00 <2.00
T DPL01S03 9/1/04 10:45 11.33 6122 7.95 20.89 2.84 26 1818 7.6 0.1 0.2 0.03 19 6300 4400 1670 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 11 6.7 20 <2.00 <1.00 <2.00
T DPL01S03 9/21/04 12:40 0.02 15.2 6725 8.4 21.9 2.9 32 2490 7 0.47 0.04 10 14200 11000 5500 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 13 3.3 <10.00 <2.00 <1.00 <2.00
T DPL01S03 9/28/04 11:00 0.01 15.9 6730 8.55 20.2 1.41 23 2540 7.1 0.2 0.4 0.09 <5 46000 38000 9950 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 14 4.2 22 <2.00 <1.00 <2.00
T DPL01S03 5/10/05 09:00 0.071 8.69 8341 8.23 16 0.66 19 2760 <0.02 <0.02 13.3 <0.05 0.55 0.06 <5 <5 27000 6300 2100 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 24 3.1 7.5 <0.50 <0.50 1.6
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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T DPL01S03 6/6/05 08:50 0.038 9.41 6832 7.65 18.1 1.03 21 2675 <0.02 <0.02 12.7 0.1 0.28 0.04 20000 10000 3000 NR NR NR NR NR <0.50 29 3.8 4.9 <0.50 <0.50 <0.50
T DPL01S03 7/13/05 09:15 0.033 9.46 8772 7.95 19.7 2.83 24 2850 <0.02 <0.02 12.1 <0.05 0.47 0.04 <5 <5 22000 9000 3000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 26 4 12 <0.50 <0.50 <0.50
T DPL01S03 8/10/05 10:08 0.021 8.52 8710 8.18 20.93 4.06 21 3060 <0.02 <0.02 12.1 0.3 0.48 0.07 20 <5 19000 14000 5400 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 13 7.6 12 <0.50 <0.50 <0.50
T DPL01S03 8/31/05 DRY
T DPL01S03 9/9/05 08:40 0.022 8.94 8851 8.13 19.25 0.8 21 2630 <0.02 0.05 13.1 <0.05 0.25 0.05 <5 <5 4000 3200 480 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 13 6.5 2.3 <0.50 <0.50 <0.50
T DPL01S03 5/10/06 10:30 0.029 9.4 7168 8.07 16.75 3.53 19 2250 <0.02 <0.02 11.4 <0.05 0.28 0.03 28 <5 8400 5300 560 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 23 3.1 7.4 <0.50 <0.50 <0.50
T DPL01S03 6/14/06 09:00 0.029 9.95 5423 8.07 17.97 1.67 23 1540 <0.02 0.09 8.5 <0.05 0.35 0.04 <5 <5 8600 6000 2300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 15 4.3 5 <0.50 <0.50 <0.50
T DPL01S03 7/14/06 08:50 0.036 7.72 8083 7.98 20.94 1.4 22 2220 <0.02 0.04 11.8 0.13 0.4 0.03 7 <5 21000 100 360 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 19 4 4.4 <0.50 <0.50 <0.50
T DPL01S03 8/3/06 08:45 0.035 9.2 8393 7.86 21.92 1.22 22 2535 <0.02 0.08 12.9 0.07 0.46 0.07 6 <5 9000 7200 1400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.7 3.5 2 <0.50 <0.50 <0.50
T DPL01S03 9/12/06 08:40 0.015 9.65 8075 7.98 20.51 0.93 20 2565 <0.02 2.6 5.9 <0.05 0.39 0.05 <5 <5 13000 10300 5300 <2.0 <1.0 <3.0 <3.0 <1.0 0.94 17 9.4 5.2 <0.50 <0.50 <0.50
T DPL01S03 5/9/07 10:15 0.02 9.22 8141 8.17 16.74 1.24 21 2525 0.02 0.02 12.6 0.06 0.59 0.06 <5 <5 8600 3500 2700 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.5 3.2 5.6 <0.50 <0.50 <0.50
T DPL01S03 6/12/07 09:45 0.025 9.25 7398 8.19 17.94 4.41 20 2425 0.02 0.02 12 0.07 0.61 0.03 30 <5 9000 6100 690 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.8 3.8 4.1 <0.50 <0.50 <0.50
T DPL01S03 7/18/07 08:38 0.05 8.52 7097 7.93 20.06 6.85 20 2340 0.02 0.02 11.1 0.08 0.46 0.04 16 <5 38000 6300 1300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5 3.7 4 <0.50 <0.50 <0.50
T DPL01S03 8/7/07 08:44 0.014 10.55 6960 8.15 20.87 7.51 21 2110 0.02 0.02 10.7 0.1 0.44 0.04 9 <5 56000 23000 5400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 16 4.8 7.5 <0.50 <0.50 <0.50
T DPL01S03 9/7/07 08:31 0.012 7.1 8295 8.06 19.9 2.76 22 3320 0.02 0.33 11.3 0.05 0.22 0.04 14 <5 20000 12000 4300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.9 2.1 2.2 <0.50 <0.50 <0.50

R DPL01S04 6/6/03 12:24 0.003 12.59 8.76 19.72 7.38 24 352 <0.02 0.03 1 0.12 0.77 0.04 24 <5 15600 955 390 <5.0 <5.0 <5.0 <5.0 <8.00 6.1 7.6 29 <2.00 <1.00 <2.00
R DPL01S04 7/9/03 10:30 0.003 10.88 8.19 20.18 10.6 23 204 <0.02 0.11 1.3 0.1 2.28 0.04 20 <5 24700 10350 40800 <5.0 <5.0 <5.0 <5.0 <8.00 14 7.4 33 <2.00 <1.00 <2.00
R DPL01S04 7/1/04 14:00 0.006 8.76 1028 8.02 22.08 11.3 27 270 0.05 1 0.18 23.1 <0.02 9 89000 61000 11400 27.5 <5.0 <5.0 <5.0 <10.0 <8.00 5.1 10 40 <2.00 <1.00 <2.00
R DPL01S04 7/23/04 12:30 0.015 9.41 1758 8.24 24.55 32 27 476 0.17 5.9 0.4 6.76 30 10800 7500 9950 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 8.6 10 38 <2.00 <1.00 <2.00
R DPL01S04 9/1/04 13:20 0.024 9.99 1240 8.04 22.75 16.9 28 364 0.05 2.3 0.1 1.84 <0.02 17 146000 107000 48000 36.8 <5.0 <5.0 <5.0 <10.0 <8.00 6 9.6 33 <2.00 <1.00 <2.00
R DPL01S04 5/10/05 10:35 0.198 7.4 6269 7.94 17.1 1.67 24 1880 <0.02 <0.02 3.2 <0.05 0.34 0.03 5 <5 46000 4200 2400 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 19 2.4 6.6 <0.50 <0.50 <0.50
R DPL01S04 7/13/05 0.003 DRY
R DPL01S04 8/19/05 0.006 DRY
R DPL01S04 6/1/06 0.015 DRY
R DPL01S04 7/7/06 0.024 DRY
R DPL01S04 9/1/06 0.198 DRY
R DPL01S04 5/3/07 07:25 0.33 9.75 3686 8.1 16.11 1.98 15 1325 0.02 0.02 2.2 0.11 0.61 0.04 <5 <5 5200 1400 4900 <2.0 <1.0 12.7 <3.0 <1.0 <0.50 4.4 2.5 5.5 <0.50 <0.50 <0.50
R DPL01S04 6/6/07 0.024 DRY
R DPL01S04 9/19/07 0.198 DRY

T DPL01SCWD 5/19/05 07:05 0.12 5.59 6916 7.14 16.8 3.14 15 3050 <0.02 0.27 4.8 0.15 1.33 0.03 8 <5 550000 >120,000 58000 NR NR NR NR NR <0.50 130 5.1 28 <0.50 9.8 <0.50
T DPL01SCWD 6/14/05 07:10 0.03 5.24 4899 7.27 19.83 2.25 19 1180 <0.02 0.07 2.2 <0.05 0.93 0.05 <5 <5 42000 13000 1500 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 97 3.8 13 <0.50 12 <0.50
T DPL01SCWD 7/13/05 12:05 0.018 16.96 3309 9.42 33.8 3.33 29 800 <0.02 <0.02 0.9 <0.05 0.08 0.06 9 <5 2500 2100 560 <10.0 <10.0 <10.0 <10.0 <10.0 0.64 47 5.8 10 <0.50 3.7 <0.50
T DPL01SCWD 8/10/05 07:08 0.104 7.8 1895 7.79 21.92 6.46 21 665 <0.02 <0.02 4.6 0.06 2.73 0.09 8 <5 22000 9000 2700 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 59 6.5 8 <0.50 3.8 <0.50
T DPL01SCWD 9/13/05 06:58 0.036 6.3 3864 8.31 18.3 3.6 16 710 <0.02 0.14 2.8 <0.05 0.99 <0.02 10 <5 260000 113000 7200 <10.0 <10.0 1.1 <10.0 <10.0 <0.50 63 4.9 13 <0.50 6.4 <0.50
T DPL01SCWD 5/2/06 08:00 0.033 6.75 7666 7.55 16.8 2.18 17 2085 <0.02 0.11 3.7 0.07 0.6 0.03 6 <5 25000 14000 450 <2.0 <1.0 <3.0 <3.0 <1.0 0.53 230 4.4 39 <0.50 24 <0.50
T DPL01SCWD 6/7/06 07:15 0.042 4.8 5025 7.59 19.97 3.15 19 1315 <0.02 0.18 5.1 <0.05 0.94 0.04 5 <5 25000 40 1000 <2.0 <1.0 <3.0 <3.0 <1.0 16 130 6.6 22 <0.50 16 <0.50
T DPL01SCWD 7/11/06 11:30 0.054 14.31 3526 8.42 33.54 3.31 24 885 <0.02 0.08 1.8 0.17 1.04 0.06 <5 <5 360000 4200 1500 42 <1.0 344 <3.0 <1.0 0.83 64 6.6 16 <0.50 5.6 <0.50
T DPL01SCWD 8/22/06 07:10 0.075 2812 7.35 21 11.4 20 695 <0.02 0.23 1.9 0.08 0.92 0.06 11 <5 210000 50000 38000 20.1 <1.0 <3.0 <3.0 <1.0 <0.50 57 4.5 14 <0.50 2.7 <0.50
T DPL01SCWD 9/20/06 07:10 0.082 9.61 2224 7.98 19.81 7.7 17 725 <0.02 0.22 2.2 <0.05 0.85 0.04 10 <5 130000 28000 8000 56.2 <1.0 <3.0 <3.0 <1.0 <0.50 41 3.8 14 <0.50 2.6 <0.50
T DPL01SCWD 5/1/07 07:45 0.021 3.03 6368 7.93 17.16 2.01 16 1920 0.02 0.02 3.9 1 0.69 0.02 <5 <5 29000 2700 3600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 96 4.4 25 <0.50 12 <0.50
T DPL01SCWD 6/1/07 07:20 0.025 7.85 5724 7.85 18 2.76 16 1500 0.02 0.02 2 0.07 0.95 0.02 <5 <5 31000 1200 3100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 87 3 20 <0.50 7.5 <0.50
T DPL01SCWD 7/10/07 07:20 0.05 5153 7.87 20.39 1.92 19 1450 0.02 0.1 2.8 0.06 1.62 0.03 <5 <5 160000 6100 16000 42.6 <1.0 374.9 <3.0 <1.0 <0.50 85 3.1 17 <0.50 7.6 <0.50
T DPL01SCWD 8/16/07 08:20 0.014 8.5 7018 7.87 22.96 1.03 27 2075 0.02 0.02 2.8 0.05 1.14 0.03 <5 <5 4600 900 600 <2.0 <1.0 <3.0 <3.0 <1.0 0.5 94 1.9 9.5 <0.50 1.6 <0.50
T DPL01SCWD 9/14/07 07:00 0.041 5.02 4117 8 18.17 3.83 16 1205 0.02 0.2 3.6 0.05 1.12 0.04 8 <5 40000 5200 2700 91.3 <1.0 <3.0 <3.0 <1.0 <0.50 79 3.1 25 <0.50 6.8 <0.50

R DPM00P01 5/30/03 09:45 0.063 9.46 7.71 18.18 56.5 20 1028 <0.02 0.29 3 0.17 2.74 0.3 110 <5 14000 12400 11400 <5.0 <5.0 <5.0 <5.0 <8.00 130 12 79 <2.00 14 <2.00
R DPM00P01 7/10/03 09:30 0.069 9.53 7.76 19.77 10.2 21 1014 <0.02 0.07 3.1 <0.05 0.51 0.05 8 <5 12200 2350 6100 <5.0 <5.0 <5.0 395 <8.00 160 14 84 <2.00 16 <2.00
R DPM00P01 8/27/03 09:01 0.296 10.96 7.73 20.31 3.57 24 2486 <0.02 <0.02 1.9 0.3 0.4 0.08 13 <5 3500 2800 3900 <5.0 <5.0 <5.0 <5.0 <8.00 120 13 57 <2.00 14 <2.00
R DPM00P01 7/9/04 11:00 0.05 10.34 8339 8.03 20.27 6.68 27 2606 0.07 3 0.22 0.61 0.03 10 7300 5200 7200 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 160 9.4 86 <2.00 15 <2.00
R DPM00P01 8/12/04 10:45 0.01 8.71 9463 7.85 20.62 5.01 24 1684 0.06 2.5 0.08 1.04 0.08 9 48000 26000 26000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 130 5.5 62 <2.00 12 <2.00
R DPM00P01 9/2/04 10:00 10.26 7190 8.01 21.73 9.42 2236 0.05 1.9 0.99 0.09 53 42000 35000 9700 44.6 <5.0 <5.0 <5.0 <10.0 <8.00 110 12 51 <2.00 9 <2.00
R DPM00P01 5/31/05 07:30 0.288 9.15 9415 7.43 18.37 2.6 17 2500 <0.02 0.09 3.8 <0.05 0.62 0.06 5 <5 200000 17000 1600 NR NR NR NR NR <0.50 120 7.8 41 <0.50 11 <0.50
R DPM00P01 7/19/05 08:35 0.092 9.35 9891 7.82 20.02 3.61 21 2690 <0.00 <0.01 6.1 <0.04 0.86 0.04 11 <5 12100 6000 1300 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 110 5.3 31 <0.50 8.3 <0.50
R DPM00P01 8/18/05 09:05 0.105 9.55 9138 7.82 20.22 3.3 22 2590 <0.02 0.1 5.1 <0.05 0.64 0.05 7 <5 14000 11000 900 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 130 5.4 40 <0.50 13 <0.50
R DPM00P01 5/31/06 09:15 0.225 10.51 8771 7.8 18.07 11.3 25 2570 <0.02 0.11 3.6 0.2 0.84 0.04 10 <5 110000 2200 6000 50.6 <1.0 30.2 <3.0 <1.0 <0.50 130 6.7 42 <0.50 11 <0.50
R DPM00P01 7/6/06 09:20 0.072 9.24 8510 7.67 20.35 5.41 23 2185 <0.02 0.08 4.5 0.12 0.82 0.06 6 <5 50000 2300 7000 29.9 <1.0 <3.0 <3.0 <1.0 <0.50 100 6.7 34 <0.50 8.3 <0.50
R DPM00P01 8/31/06 09:05 0.017 9.5 9080 7.86 20.47 5.26 22 2395 <0.02 <0.02 3.2 0.06 0.7 0.05 11 <5 21000 9300 9100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 120 6.8 34 <0.50 9.5 <0.50
R DPM00P01 5/25/07 09:15 0.231 9.41 9882 7.94 17.13 204 21 2700 0.02 0.26 3.8 0.07 0.92 0.11 180 <5 3600 1100 1400 56.9 <1.0 <3.0 <3.0 <1.0 <0.50 100 7.7 41 <0.50 11 <0.50
R DPM00P01 6/26/07 08:09 0.665 7.17 10645 7.78 18.43 13.6 20 3300 0.02 0.04 5.1 0.08 1.11 0.03 22 <5 53000 4400 9400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 140 5.3 50 <0.50 15 <0.50
R DPM00P01 8/21/07 08:43 0.038 9.69 9288 7.98 21.4 9.93 28 2600 0.02 0.05 5 0.05 0.79 0.04 15 <5 380000 89000 >120,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 79 5.1 29 <0.50 8.4 <0.50

R DPM00P05 5/30/03 11:44 0.012 23.65 9.01 21.65 3.14 21 630 <0.02 0.04 0.3 0.14 0.21 0.07 10 <5 1700 265 2500 <5.0 <5.0 <5.0 <5.0 <8.00 20 11 32 <2.00 <1.00 <2.00
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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R DPM00P05 7/10/03 11:30 0.011 8.56 8.64 21.36 4.37 22 591 <0.02 0.22 2.8 <0.05 0.44 <0.02 34 <5 6550 1300 1400 <5.0 <5.0 <5.0 <5.0 <8.00 15 8.7 51 <2.00 <1.00 <2.00
R DPM00P05 8/27/03 11:00 0.002 9.07 20.55 2.34 26 1408 <0.02 <0.02 1.8 0.2 <0.06 0.13 6 <5 17000 14000 2900 <5.0 <5.0 <5.0 <5.0 <8.00 10 9.3 13 <2.00 <1.00 <2.00
R DPM00P05 5/13/04 DRY
R DPM00P05 5/27/04 01:00 7.98 6150 7.41 20.92 7.05 26 1528 0.07 1.6 0.12 0.89 0.08 24 9100 7800 3500 17.5 <5.0 <5.0 <5.0 <10.0 <8.00 18 3.7 42 <2.00 <1.00 <2.00
R DPM00P05 5/31/05 09:30 0.043 16.82 5085 8.22 19.04 1.67 18 1055 <0.02 <0.02 1.6 0.09 0.29 0.05 7 <5 17000 600 1600 <0.50 19 6.6 7.4 <0.50 <0.50 <0.50
R DPM00P05 7/9/04 DRY
R DPM00P05 7/19/05 07:15 0.041 11.38 6216 7.9 19.53 2.2 19 1320 <0.00 0.03 1.2 <0.03 0.39 0.04 15 <5 57000 7400 1000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 21 6.1 8.1 <0.50 <0.50 <0.50
R DPM00P05 8/18/05 07:00 0.012 10.68 6298 8.02 19.41 3.27 20 1330 <0.02 <0.02 1.2 <0.05 0.59 0.07 10 <5 14000 6000 700 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 19 2.7 7.4 <0.50 <0.50 <0.50
R DPM00P05 5/31/06 07:20 0.004 6.86 6292 7.8 16.5 1.08 19 1456 <0.02 <0.02 1.3 <0.05 0.27 0.05 <5 <5 3000 110 100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 25 4.9 11 <0.50 <0.50 <0.50
R DPM00P05 7/6/06 07:30 0.011 8.96 5957 7.45 21 0.96 21 1435 <0.02 <0.02 1 0.2 0.32 0.06 5 <5 640 10 60 23 <1.0 <3.0 <3.0 <1.0 <0.50 20 3.8 5.4 <0.50 <0.50 <0.50
R DPM00P05 8/31/06 07:10 0.014 9.74 5760 7.8 20.1 0.56 19 1405 <0.02 <0.02 1.4 0.14 0.29 0.05 <5 <5 6300 3700 1800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 16 3.7 5.1 <0.50 <0.50 <0.50
R DPM00P05 5/25/07 07:20 0.01 11.74 5689 8.41 17.1 1.22 16 1525 0.02 0.02 1.9 0.08 0.23 0.05 <5 <5 3200 600 400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 11 5.1 <0.50 <0.50 <0.50
R DPM00P05 6/26/07 11:35 0.027 5.78 7478 8.76 30.85 1.17 24 1550 0.02 0.04 3.9 0.07 0.3 0.05 5 <5 6000 <10 320 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.3 8.7 2.8 <0.50 <0.50 <0.50
R DPM00P05 8/21/07 07:20 0.002 10.13 6917 8.05 21.15 2.32 20 1850 0.02 0.02 1.3 0.07 0.25 0.05 15 <5 19000 4700 4300 87.1 <1.0 <3.0 <3.0 <1.0 <0.50 11 2.3 2.2 <0.50 <0.50 <0.50

T LBGAVOUT 5/10/07 07:30 0.008 6.5 3357 8.1 15.66 7.49 13 550 0.02 0.02 1.7 0.11 0.57 0.02 <5 <5 78000 3100 480 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3 2.1 8.6 <0.50 <0.50 <0.50
T LBGAVOUT 6/13/07 07:25 0.007 9.44 3535 8.15 17.04 1.31 16 700 0.02 0.13 2.6 0.07 0.9 0.02 <5 <5 230000 <10 12000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.5 3.9 8.6 <0.50 <0.50 <0.50
T LBGAVOUT 7/19/07 07:30 0.005 3455 8.25 19.23 1.23 19 590 0.02 0.09 2.3 0.04 0.72 0.02 <5 <5 1700 <10 <10 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.3 3.1 47 <0.50 <0.50 <0.50
T LBGAVOUT 8/8/07 07:24 0.005 8.91 3464 8.21 19.63 4.74 22 610 0.02 0.04 1.3 0.07 0.89 0.02 15 <5 13000 1100 800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.7 2.4 11 <0.50 <0.50 <0.50
T LBGAVOUT 9/11/07 07:21 0.006 6.74 3759 7.89 18.32 0.74 19 645 0.02 0.02 1.9 0.08 1.2 0.05 <5 <5 4400 800 900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.3 2.5 8.9 <0.50 <0.50 <0.50

T LBHPSE12 5/20/05 10:30 0.045 8.79 2542 7.61 20.08 1.39 24 435 <0.02 <0.02 1.8 0.1 0.82 0.05 <5 <5 21000 2100 8000 0.81 4.7 8.7 16 <0.50 <0.50 <0.50
T LBHPSE12 7/7/05 10:55 0.038 8.93 2138 7.96 20.66 5.6 29 484 <0.02 0.04 2.8 0.07 1.68 0.03 7 <5 180000 6200 107000 <10.0 <10.0 <10.0 <10.0 <10.0 1.2 5.5 8.7 16 <0.50 <0.50 0.52
T LBHPSE12 7/29/05 11:40 0.023 7.48 2010 7.9 21.21 5.07 26 600 <0.02 0.2 2.4 0.09 1.08 <0.02 <5 <5 140000 91000 4200 <10.0 <10.0 <10.0 <10.0 <10.0 1.5 6.1 6.1 14 <0.50 <0.50 0.67
T LBHPSE12 8/12/05 10:50 0.05 8.25 1443 8.02 21.67 2.22 21 588 <0.02 4.8 2.8 0.13 2.53 0.03 <5 <5 360000 130000 63000 <10.0 <10.0 <10.0 <10.0 <10.0 1.2 4.5 5.8 8.3 <0.50 <0.50 <0.50
T LBHPSE12 9/13/05 10:18 0.026 8.29 3205 8.34 20.77 2.3 27 585 <0.02 0.07 1.8 <0.05 1.01 0.04 <5 <5 27000 6200 6500 <10.0 <10.0 <10.0 <10.0 <10.0 1.4 5.5 3.6 9.8 <0.50 <0.50 <0.50
T LBHPSE12 5/12/06 12:25 0.01 11.74 3350 7.88 18.87 2.89 24 682 <0.02 0.11 2.3 <0.05 1.21 0.03 <5 <5 15000 13000 2300 <2.0 15.2 8740 <3.0 19.7 1.5 6.8 11 18 <0.50 <0.50 1.7
T LBHPSE12 6/15/06 11:40 0.034 9.68 3732 7.89 19.76 1.73 22 765 <0.02 0.13 1.9 0.2 1.6 0.04 <5 <5 75000 20000 2500 <2.0 29.8 <3.0 <3.0 <1.0 1.8 9.5 13 21 <0.50 <0.50 <0.50
T LBHPSE12 7/18/06 11:10 0.069 7.97 3016 7.85 22.38 5.29 32 590 <0.02 <0.02 1.2 0.12 1.22 <0.02 <5 <5 37000 14000 4500 <2.0 <1.0 <3.0 <3.0 <1.0 1.3 7.4 4.9 20 <0.50 <0.50 <0.50
T LBHPSE12 8/4/06 12:00 0.034 11.77 3464 7.69 21.83 3.22 29 1035 <0.02 0.09 1.5 0.68 1.9 0.03 6 <5 61000 53000 40000 16.9 <1.0 156 <3.0 <1.0 1.6 4.3 11 20 <0.50 <0.50 <0.50
T LBHPSE12 9/26/06 13:15 0.021 8.04 2738 7.98 21.72 70.1 26 525 <0.02 0.66 2.3 0.9 1.48 <0.02 66 <5 320000 2000 29000 <2.0 <1.0 163 <3.0 <1.0 1.2 7.9 11 32 <0.50 <0.50 1.6

T LBI02@LC133 5/10/07 09:40 0.136 7.15 1994 7.58 16.19 3.16 21 670 0.02 0.02 0.8 0.09 1.16 0.03 <5 <5 5700 100 110 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.8 0.89 3.7 <0.50 <0.50 <0.50
T LBI02@LC133 6/13/07 09:30 0.175 7.66 1978 7.9 17.71 2.34 23 650 0.02 0.02 0.5 0.05 0.97 0.03 <5 <5 1100 300 100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.9 0.95 <2.00 <0.50 <0.50 <0.50
T LBI02@LC133 7/19/07 09:05 0.104 1988 8.06 19.44 4.13 20 525 0.02 0.02 0.9 0.06 0.96 0.05 6 <5 2400 100 100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.8 0.78 2.4 <0.50 <0.50 <0.50
T LBI02@LC133 8/8/07 09:15 0.062 6.69 1905 7.61 19.36 3.96 24 625 0.02 0.05 0.8 0.05 1.12 0.04 <5 <5 2300 <10 <10 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.5 1 <2.00 <0.50 <0.50 <0.50
T LBI02@LC133 9/11/07 09:21 0.072 5.03 1900 7.59 18.46 9.1 25 660 0.02 0.04 1.6 0.05 1.16 0.06 <5 <5 1900 100 300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3 <0.50 2.8 <0.50 <0.50 <0.50

R LBJ00P02 6/6/03 11:02 0.012 10.64 8.65 17.4 0.54 22 390 <0.02 <0.02 1.4 <0.05 0.5 0.05 <5 <5 320 10 220 <5.0 <5.0 <5.0 <5.0 <8.00 13 4.9 29 <2.00 <1.00 <2.00
R LBJ00P02 7/9/03 12:45 0.011 10.3 8.05 18.75 2.1 28 <0.02 <0.02 1.5 <0.05 0.8 0.09 11 <5 630 630 2410 <5.0 <5.0 <5.0 <5.0 NR NR NR NR NR NR NR
R LBJ00P02 8/25/03 09:24 0.008 9.43 7.34 18.87 18.2 32 1216 <0.02 <0.02 1.4 <0.05 0.72 0.3 <5 <5 690 130 560 <5.0 <5.0 <5.0 <5.0 <8.00 13 6 27 <2.00 <1.00 <2.00
R LBJ00P02 6/8/04 11:15 0.01 9.89 2854 8.25 17.9 0.34 28 1006 0.03 1.4 <0.05 0.25 <0.02 <5 30 10 20 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 13 4.7 30 <2.00 <1.00 <2.00
R LBJ00P02 8/5/04 09:00 0.012 9.33 2607 8.16 18.82 0.91 24 996 0.04 2.3 0.47 <5 360 170 90 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 11 3.9 26 <2.00 <1.00 <2.00
R LBJ00P02 9/16/04 08:30 0.008 7.17 3100 7.76 19.98 10.3 1038 0.19 0.7 0.1 0.7 1.19 140 1620 310 350 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 11 <2.00 11 <2.00 <1.00 <2.00
R LBJ00P02 5/20/05 07:25 0.023 9.7 985 7.62 17.02 0.44 19 1105 <0.02 0.04 1.8 <0.05 0.36 0.06 <5 <5 170 140 480 NR NR NR NR NR 0.67 15 3 16 <0.50 <0.50 <0.50
R LBJ00P02 7/7/05 07:35 0.014 10.1 3259 7.88 17.56 0.3 20 1075 <0.02 <0.02 1.7 0.06 0.6 0.04 <5 <5 9000 1600 100 <10.0 <10.0 <10.0 <10.0 <10.0 0.56 14 2.3 10 <0.50 <0.50 <0.50
R LBJ00P02 8/12/05 07:25 0.01 9.48 3093 8.05 18.96 0.25 20 1030 <0.02 0.05 1.5 <0.05 0.51 <0.02 <5 <5 4200 310 200 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 14 2 6 <0.50 <0.50 <0.50
R LBJ00P02 6/2/06 10:20 0.02 9.65 2847 8.12 17.42 0.19 23 1040 <0.02 0.04 1.8 <0.05 0.48 0.05 <5 <5 270 <10 10 <2.0 <1.0 <3.0 <3.0 <1.0 0.52 15 2.5 7.2 <0.50 <0.50 <0.50
R LBJ00P02 7/26/06 09:30 0.01 10.09 2939 7.93 19.95 0.19 27 1060 <0.02 0.04 0.8 0.1 0.4 0.04 <5 <5 16000 6000 9000 <2.0 <1.0 <3.0 <3.0 <1.0 0.61 14 2.5 12 <0.50 <0.50 <0.50
R LBJ00P02 9/6/06 09:40 0.012 9.1 2816 7.96 19.49 0.15 27 1015 <0.02 0.05 1.9 <0.05 0.49 0.06 <5 <5 10000 1000 2000 <2.0 <1.0 <3.0 <3.0 <1.0 0.61 12 3.8 7.1 <0.50 <0.50 <0.50
R LBJ00P02 5/30/07 11:20 0.005 11.39 2784 8.22 16.07 0.7 20 1025 0.02 0.02 0.9 0.09 0.63 0.04 <5 8 2400 2000 100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.8 2.4 6.7 <0.50 <0.50 <0.50
R LBJ00P02 7/26/07 11:10 0.009 9.54 2812 8.12 19.76 0.68 25 1045 0.02 0.04 2.5 0.05 0.56 0.03 5 <5 50000 7000 2600 <2.0 <1.0 <3.0 <3.0 <1.0 1.9 8.2 2.4 12 <0.50 <0.50 <0.50
R LBJ00P02 8/29/07 11:15 0.004 10.3 2527 8.15 19.98 0.54 24 960 0.02 0.02 0.8 0.05 0.58 0.03 <5 <5 11000 <10 200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.5 1.5 27 <0.50 <0.50 <0.50

T LFJ01P01 5/25/05 11:45 0.72 8.53 1943 7.5 20.17 0.58 26 728 <0.02 0.04 8.7 <0.05 1.07 0.04 <5 <5 140000 10000 7400 <0.50 8.4 3.7 8.1 <0.50 <0.50 <0.50
T LFJ01P01 6/17/05 11:15 0.45 8.34 2103 7.44 20.03 0.84 26 736 <0.00 0.07 10.3 0.1 1.2 0.04 <5 <5 23000 11000 2200 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 15 3.7 14 <0.50 <0.50 <0.50
T LFJ01P01 7/28/05 10:00 0.392 7.31 2026 7.8 22.16 1.18 28 730 <0.02 0.12 11.5 <0.05 1.08 0.03 <5 <5 57000 22000 9800 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 8.5 2.2 6.2 <0.50 <0.50 <0.50
T LFJ01P01 8/30/05 09:40 0.33 6.16 961 7.76 21.91 2 26 680 <0.02 0.18 10.1 <0.05 1.29 <0.02 5 <5 86000 16000 7900 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.6 1.6 5.3 <0.50 <0.50 <0.50
T LFJ01P01 9/20/05 09:47 0.5 5.26 1796 8.01 22.04 5.1 22 584 <0.02 0.44 11.9 0.16 1.14 <0.02 15 <5 110000 12000 11000 <10.0 <10.0 <10.0 <10.0 <10.0 1.2 12 22 65 <0.50 <0.50 <0.50
T LFJ01P01 5/12/06 09:35 0.384 12.35 2103 7.86 18.59 3.64 21 740 <0.02 0.57 9.7 <0.05 0.98 0.03 <5 <5 6700 3300 2500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 13 3.8 13 <0.50 <0.50 <0.50
T LFJ01P01 6/15/06 09:55 0.275 8.5 2016 7.89 19.8 0.9 27 715 <0.02 0.03 9.8 <0.05 1.2 0.05 <5 <5 30000 13000 2700 <2.0 <1.0 36.8 <3.0 <1.0 <0.50 3.5 2.6 12 <0.50 <0.50 <0.50
T LFJ01P01 7/18/06 09:30 0.574 7.65 1697 7.68 22.55 1.49 29 585 <0.02 0.06 8.1 <0.05 1.19 0.05 <5 <5 49000 44000 7000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 11 3.2 15 <0.50 <0.50 <0.50
T LFJ01P01 8/4/06 10:00 0.367 8.84 1574 7.73 22.12 1.23 25 575 <0.02 0.1 8 <0.05 0.9 0.03 <5 <5 53000 25000 7700 56.6 15 75.9 <3.0 <1.0 <0.50 2.7 4 15 <0.50 <0.50 <0.50
T LFJ01P01 9/13/06 11:10 0.648 7.14 1696 7.98 22.26 5.94 26 550 <0.02 0.21 8.5 0.08 1.21 0.04 9 <5 97000 33000 39000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.2 4.2 9.1 <0.50 <0.50 <0.50
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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T LFJ01P01 5/11/07 12:35 0.165 8.13 2060 7.99 19.2 2.09 26 825 0.02 0.05 9.5 0.05 1.33 0.03 6 <5 24000 3200 3700 <2.0 <1.0 <3.0 <3.0 <1.0 0.64 2.3 6.3 8.2 <0.50 <0.50 <0.50
T LFJ01P01 6/14/07 12:25 0.3 6.9 2030 7.91 20.45 1.16 30 825 0.02 0.02 9.2 0.05 1.31 0.03 <5 <5 49000 10000 10800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.1 1.6 6.3 <0.50 <0.50 <0.50
T LFJ01P01 7/20/07 12:55 0.212 7.67 1921 7.89 21.89 1.46 26 713 0.02 0.19 9.1 0.37 1.97 0.04 <5 <5 50000 13000 7000 <2.0 <1.0 204.3 <3.0 <1.0 0.64 2.5 2.5 10 <0.50 <0.50 <0.50
T LFJ01P01 8/10/07 12:12 1.067 7.39 2027 8.01 22.61 2.85 27 690 0.02 0.25 8.1 0.05 1.37 0.14 <5 <5 39000 16000 20000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.9 2.1 2.9 <0.50 <0.50 <0.50
T LFJ01P01 9/12/07 11:33 0.377 6.29 1909 7.8 22.64 2.95 29 700 0.02 0.39 10 0.1 2.16 0.03 6 <5 41000 63000 3800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.4 1.1 5.6 <0.50 <0.50 <0.50

T LFJ01P05 7/16/03 09:30 0.063 7.83 8.25 23.61 12.2 27 312 <0.02 0.08 0.5 1.3 4.47 <0.02 <5 <5 <5.0 <5.0 <5.0 <5.0 <8.00 9.2 23 65 <2.00 <1.00 2
T LFJ01P05 8/13/03 10:45 0.039 9.13 7.31 22.87 14.6 33 218 <0.02 0.03 0.4 1.6 3.98 <0.02 10 <5 3600 1800 5400 160 <5.0 <5.0 <5.0 <8.00 7.2 7.9 57 <2.00 <1.00 <2.00
T LFJ01P05 8/29/03 11:00 0.029 8.39 7.61 23.2 5.47 27 278 <0.02 0.08 1.1 0.25 3.24 0.03 7 <5 34000 21000 110 325 <5.0 <5.0 <5.0 <8.00 5.1 8 39 <2.00 <1.00 <2.00
T LFJ01P05 9/10/03 11:34 0.001 8.83 8.11 21.71 10.4 23 344 <0.02 <0.02 0.9 0.35 1.41 0.73 <5 <5 46000 5000 470 <5.0 <5.0 <5.0 <5.0 <8.00 9.6 12 64 <2.00 <1.00 <2.00
T LFJ01P05 9/17/03 09:41 0.013 3.07 8.23 21.66 4.24 21 230 <0.02 <0.02 3.1 0.18 1.83 0.11 <5 <5 7800 810 880 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 4.5 34 <2.00 <1.00 <2.00
T LFJ01P05 6/16/04 DRY
T LFJ01P05 8/24/04 DRY
T LFJ01P05 7/26/04 12:50 0.01 8 1181 8.3 28.1 14.8 34 280 0.12 2.9 0.5 2.62 <0.02 34 <5 7900 6200 2500 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 8.7 13 72 <2.00 <1.00 2.1
T LFJ01P05 9/16/04 01:15 0.004 8.27 1030 8.15 26.7 8.2 27 230 0.06 1.7 0.2 2.33 0.08 35 59000 44000 5900 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 6.3 8.8 44 <2.00 <1.00 <2.00
T LFJ01P05 9/23/04 DRY
T LFJ01P05 6/17/05 09:15 0.003 9.25 1105 7.51 19.66 7.43 20 274 <0.00 <0.02 1.6 0.15 2.01 0.03 32 <5 220000 32000 6600 <10.0 <10.0 <10.0 <10.0 <10.0 0.58 9.6 11 42 <0.50 <0.50 0.51
T LFJ01P05 8/3/05 07:20 0.009 8.1 1005 8.03 21.6 1.91 23 252 <0.02 <0.02 1.9 0.22 1.87 0.03 <5 <5 410000 140000 14000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 5.8 5.9 47 <0.50 <0.50 0.56
T LFJ01P05 9/9/05 10:45 0.204 7.8 847 8.31 23.58 9.4 21 184 <0.02 0.29 2.4 <0.05 0.63 0.13 18 <5 62000 18000 560 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 2.8 5.1 27 <0.50 <0.50 1.5
T LFJ01P05 5/12/06 07:50 0.034 13.79 916 8.01 17.78 8.77 17 208 <0.02 <0.02 2.7 <0.05 3.89 <0.02 8 <5 830000 42000 19000 <2.0 <1.0 <3.0 <3.0 <1.0 0.52 5.4 11 45 <0.50 <0.50 0.79
T LFJ01P05 6/15/06 07:45 0.007 9.09 681 8.32 19.34 2.95 20 127 <0.02 <0.02 2 0.15 0.47 0.05 <5 <5 67000 16000 4100 <2.0 <1.0 23.8 <3.0 <1.0 <0.50 12 3.5 15 <0.50 <0.50 <0.50
T LFJ01P05 7/18/06 07:35 0.017 8.07 798 8.11 23.5 3.72 24 160 <0.02 <0.02 0.8 0.1 0.64 0.04 <5 <5 >1,200,000 520000 12000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.6 5.4 41 <0.50 <0.50 0.52
T LFJ01P05 8/4/06 07:30 0.062 7.86 706 7.81 23.18 83.2 20 180 <0.02 1.69 2.1 2.72 1.48 <0.02 46 <5 60000 50000 3000 382 <1.0 <3.0 <3.0 <1.0 1.9 16 44 180 <0.50 <0.50 1.3
T LFJ01P05 9/13/06 09:40 0.019 8.93 1292 8.35 22.4 4.56 21 250 <0.02 0.11 1.3 0.15 3.33 0.04 6 <5 380000 52000 10200 <2.0 <1.0 <3.0 <3.0 <1.0 1.3 4.6 18 24 <0.50 <0.50 <0.50
T LFJ01P05 5/11/07 10:00 0.024 8.75 1180 8.36 18.84 5.9 24 400 0.02 0.02 1.3 0.1 11.68 0.04 12 <5 240000 22000 29000 <2.0 <1.0 <3.0 <3.0 <1.0 0.84 4.2 17 52 <0.50 <0.50 1.6
T LFJ01P05 6/14/07 10:15 0.013 7.46 1186 8.12 20.92 6.99 23 450 0.02 0.02 1.7 0.36 2.74 0.02 8 <5 420000 10000 120000 <2.0 <1.0 <3.0 <3.0 <1.0 9.1 8.9 27 50 <0.50 <0.50 1.2
T LFJ01P05 7/20/07 10:15 0.003 8.62 981 8.29 22.33 7.13 22 285 0.02 0.02 2 0.15 0.18 0.06 12 <5 840000 44000 17000 <2.0 <1.0 <3.0 <3.0 <1.0 0.79 4.2 15 120 <0.50 <0.50 3.1
T LFJ01P05 8/10/07 10:08 0.029 8.46 660 8.08 25.32 13.9 24 265 0.02 0.02 1.8 0.05 3.95 0.2 13 <5 >1,200,000 81000 23000 <2.0 <1.0 <3.0 <3.0 <1.0 1.2 12 13 80 <0.50 <0.50 0.82
T LFJ01P05 9/12/07 10:00 0.003 9.25 1511 8.13 22.88 5.34 26 465 0.02 0.02 3 0.15 2.16 0.04 8 <5 46000 22000 2600 <2.0 <1.0 <3.0 <3.0 <1.0 0.55 5.4 8 38 <0.50 <0.50 <0.50

R LFJ01P08 6/27/03 10:00 0.08 7.7 8.1 19.4 5.68 32 376 <0.02 0.66 2.6 0.15 5.42 0.04 5 <5 39000 16000 36750 <5.0 <5.0 <5.0 11800 <8.00 8.6 15 78 <2.00 3.3 <2.00
R LFJ01P08 8/13/03 09:15 0.024 6.3 6.65 22.8 3.1 35 528 <0.02 0.14 2 0.1 1.29 0.03 <5 <5 38000 16000 55000 <5.0 <5.0 <5.0 <5.0 <8.00 6.2 8.9 29 <2.00 2.9 <2.00
R LFJ01P08 8/29/03 09:00 0.018 8.89 7.43 21.79 3.81 27 686 <0.02 0.05 1.9 <0.05 1.83 <0.02 <5 <5 88000 14000 1540 402 <5.0 <5.0 133 <8.00 6.2 6.7 30 <2.00 3.3 <2.00
R LFJ01P08 6/16/04 11:00 0.027 8.88 1182 8 19.55 3.18 21 534 0.21 2 0.43 1.49 0.12 5 NR NR NR <5.0 <5.0 15.9 <5.0 <10.0 <8.00 4 6.8 44 <2.00 2.3 <2.00
R LFJ01P08 8/24/04 09:45 0.045 8.99 1283 8 20.86 5.73 27 360 0.14 1.4 1.7 1.19 10 65000 56000 43000 32.7 <5.0 89.1 <5.0 <10.0 <8.00 5.4 8.2 29 <2.00 1.3 <2.00
R LFJ01P08 9/14/04 12:46 0.072 7.63 1428 7.91 22.29 13.6 426 0.23 2.2 0.1 1.5 0.11 28 101000 38000 79000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 7.6 7 34 <2.00 1.8 <2.00
R LFJ01P08 5/26/05 11:25 0.036 9.47 2355 7.61 19.33 1.14 24 942 <0.02 0.03 1.6 0.09 0.78 0.04 <5 100000 29000 4500 NR NR NR NR NR <0.50 12 6.2 8.9 <0.50 3.6 <0.50
R LFJ01P08 6/21/05 DRY
R LFJ01P08 7/5/05 11:20 0.023 8.97 1545 8.22 21.94 5.33 29 532 <0.02 0.04 0.9 0.13 1.41 0.03 15 <5 160000 37000 24000 <10.0 <10.0 <10.0 <10.0 <10.0 1.2 9.1 7 14 <0.50 1.8 <0.50
R LFJ01P08 7/28/05 11:45 0.02 7.76 1734 7.97 23.7 4.13 35 584 <0.02 0.29 3.9 0.13 1.65 <0.02 5 <5 300000 90000 >120,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 12 5.7 24 <0.50 1.8 <0.50
R LFJ01P08 8/30/05 11:30 0.014 6.94 1808 8.02 23.09 6.3 32 705 <0.02 0.25 1.4 0.07 1.21 <0.02 18 <5 210000 26000 21000 0.4 <10.0 <10.0 <10.0 <10.0 <0.50 8.8 3.8 5.6 <0.50 0.86 <0.50
R LFJ01P08 9/20/05 11:28 0.018 7.71 2284 7.96 21.56 2.2 26 850 <0.02 0.16 1.5 <0.05 0.96 0.05 <5 <5 190000 21000 10000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 12 3.8 11 <0.50 2.1 <0.50
R LFJ01P08 6/6/06 11:00 0.027 8.52 1845 9.02 19.17 10.7 21 570 <0.02 0.38 0.9 0.13 0.36 0.08 50 <1 340000 60000 52000 <2.0 <1.0 <3.0 <1.0 <1.0 43 12 10 3.6 <0.50 0.98 <0.50
R LFJ01P08 7/27/06 12:10 0.021 7.73 2248 7.83 24.47 1.81 31 880 <0.02 <0.02 1.7 0.8 1.03 0.07 <5 <5 69000 68000 11000 18.4 <1.0 65.7 <3.0 <1.0 1.3 6.3 8.6 14 <0.50 1.6 <0.50
R LFJ01P08 9/7/06 12:05 0.01 7.63 2480 7.76 22.64 2.27 33 905 <0.02 0.29 1.6 0.11 2.37 0.04 5 <5 44000 25000 8000 129 <1.0 <3.0 <3.0 <1.0 0.75 11 5 8.3 <0.50 1.4 <0.50
R LFJ01P08 5/31/07 11:35 0.042 8.53 1497 8.09 20.04 7.1 23 525 0.02 0.05 1 0.1 1.5 0.05 9 <5 30000 29000 13000 <2.0 <1.0 <3.0 <3.0 <1.0 0.61 4.7 8.3 9.3 <0.50 1.4 <0.50
R LFJ01P08 7/25/07 11:20 0.025 7.86 1623 8.01 23.63 10.5 33 560 0.02 0.13 0.9 0.4 1.08 0.41 13 9 160000 32000 25000 <2.0 <1.0 <3.0 <3.0 <1.0 0.61 4.6 6.3 20 <0.50 1.2 <0.50
R LFJ01P08 9/19/07 10:23 0.06 9.37 1344 8.15 20.29 5.01 20 420 0.02 0.09 2 0.1 1.58 0.02 15 <5 37000 6400 3100 12.6 <1.0 21.6 <3.0 <1.0 <0.50 3.8 3.6 8.3 <0.50 0.69 <0.50

T LHJ04P04 8/11/03 13:05 1.8 8.79 7.76 23.08 2.51 37 958 <0.02 0.05 1.7 0.1 0.91 0.03 <5 <5 8500 1800 6900 1430 <5.0 <5.0 <5.0 <8.00 5.4 4.8 32 <2.00 <1.00 <2.00
T LHJ04P04 8/22/03 11:45 0.225 6.33 7.56 23.9 12.3 32 940 <0.02 2.34 2.2 0.08 2.69 <0.02 <5 <5 129000 21000 6400 7580 <5.0 <5.0 <5.0 <8.00 <4.00 6.7 16 <2.00 <1.00 <2.00
T LHJ04P04 9/5/03 08:30 0.405 7.82 7.21 23.28 4.07 32 1128 <0.02 0.31 2.2 <0.05 1.73 0.06 16 <5 43000 21000 32000 408 <5.0 <5.0 <5.0 <8.00 <4.00 5.6 23 <2.00 <1.00 <2.00
T LHJ04P04 7/13/04 09:00 0.78 8.14 2973 7.77 22.26 2.58 27 1018 <0.02 1.8 0.09 0.82 0.05 6 41000 12400 12200 10.6 <5.0 15.3 <5.0 <10.0 <8.00 9.4 6.2 45 <2.00 <1.00 <2.00
T LHJ04P04 7/27/04 09:45 0.288 7.54 3046 7.8 23.11 3.77 25 1046 0.09 2.8 0.1 1.21 0.04 10 59000 27000 9250 770 <5.0 24.4 <5.0 <10.0 <8.00 7.7 5.2 51 <2.00 <1.00 4.9
T LHJ04P04 9/9/04 13:13 0.57 8.45 3580 7.35 22.9 15.3 1220 0.29 2.5 0.09 1.19 0.22 50 59000 45000 26000 20 <5.0 <5.0 <5.0 <10.0 <8.00 11 6 17 <2.00 <1.00 <2.00
T LHJ04P04 5/3/05 09:20 0.96 10.96 3740 7.61 18.3 1.93 26 1360 <0.00 1.02 2.6 <0.00 0.96 0.13 6 <5 22000 900 5400 NR NR NR NR NR 1.2 15 4.1 6.9 <0.50 2.7 <0.50
T LHJ04P04 6/1/05 07:30 0.004 8.85 3430 7.31 19.6 3.58 18 1405 <0.02 0.12 1.6 0.08 0.93 0.05 12 <5 690000 83000 22000 NR NR NR NR NR <0.50 20 9.2 11 <0.50 <0.50 <0.50
T LHJ04P04 7/8/05 10:30 0.6 8.49 1902 7.56 21.52 6.28 25 1276 <0.02 0.14 2.8 0.07 1.17 0.06 27 <5 190000 29000 11000 <10.0 <10.0 <10.0 <10.0 <10.0 1 18 6.2 15 <0.50 0.63 <0.50
T LHJ04P04 8/2/05 07:20 0.788 8.31 3097 7.82 21.52 2.48 19 1120 <0.02 0.09 2.3 0.08 1.24 0.03 10 <5 230000 140000 15000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 14 4.2 9.6 <0.50 <0.50 <0.50
T LHJ04P04 9/2/05 10:45 1.2 8.3 3921 7.5 22.31 2.1 29 1250 <0.02 0.12 2.3 <0.05 0.97 0.05 6 <5 130000 68000 7400 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 18 4 9.3 <0.50 <0.50 <0.50
T LHJ04P04 5/5/06 07:15 1.2 12.04 3174 7.67 17.98 2.87 17 1000 <0.02 0.72 2.8 <0.05 1.39 0.03 13 <5 42000 7800 5600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 18 3 11 <0.50 <0.50 <0.50
T LHJ04P04 6/20/06 07:40 0.9 8.9 2529 7.68 20.69 14.4 19 765 <0.02 0.16 2.3 0.2 1.09 0.03 39 <5 400000 20000 16000 <2.0 <1.0 <3.0 <3.0 <1.0 0.72 9.9 14 48 <0.50 <0.50 2.6
T LHJ04P04 7/20/06 07:20 0.6 8.24 2073 7.74 22.56 7.62 24 645 <0.02 0.07 3.4 0.15 1.23 0.07 6 <5 210000 17000 15000 18.2 <1.0 <3.0 <3.0 <1.0 0.66 5.9 11 26 <0.50 <0.50 <0.50
T LHJ04P04 8/9/06 07:32 0.4 7.3 2512 6.83 21.81 4.27 21 825 <0.02 0.31 2.6 0.07 1.16 0.04 13 <5 240000 95000 19000 <2.0 <1.0 18.9 <3.0 <1.0 <0.50 3.9 4.9 8.2 <0.50 <0.50 <0.50
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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m

e
T LHJ04P04 9/15/06 07:30 0.7 11.98 2460 7.65 21.76 3.77 19 800 <0.02 1.1 3.2 0.12 1.48 0.04 7 <5 260000 100000 8100 <2.0 <1.0 13200 <3.0 <1.0 <0.50 8.2 3.7 7.4 <0.50 0.57 <0.50
T LHJ04P04 5/4/07 10:00 1.2 9.23 4074 7.88 18.59 1.39 19 1375 0.02 0.27 2.7 0.1 0.72 0.03 <5 <5 4400 900 320 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.1 3.8 12 <0.50 0.64 <0.50
T LHJ04P04 6/7/07 09:55 0.167 8.7 3250 7.78 19.75 1.77 20 1300 0.02 0.16 2.8 0.06 1.14 0.04 <5 <5 33000 5700 8900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.3 4 6.4 <0.50 0.5 <0.50
T LHJ04P04 7/13/07 10:15 0.25 8.19 3340 7.91 22.47 3.05 29 1250 0.02 0.27 2.7 0.05 1.82 0.07 7 <5 47000 16000 13000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.8 3.5 6.1 <0.50 <0.50 <0.50
T LHJ04P04 8/2/07 09:42 0.5 8.35 2792 7.83 22.98 3.5 24 980 0.02 0.12 2.2 0.15 1.2 0.05 8 <5 31000 26000 15000 <2.0 <1.0 243.8 <3.0 <1.0 <0.50 3.9 3.4 4.2 <0.50 <0.50 <0.50
T LHJ04P04 9/5/07 09:32 0.4 8.85 2753 7.86 23.27 4.35 25 990 0.02 0.13 1.2 0.05 1 0.06 6 <5 200000 37000 45000 <2.0 <1.0 107.3 <3.0 <1.0 <0.50 3.2 3.1 5.6 <0.50 <0.50 <0.50

T LHJ05P01 5/30/06 08:35 6.53 5278 7.04 18.66 5.94 22 2072 0.02 0.11 3.9 0.14 1.07 0.03 10 <5 2200 2000 2200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 180 3.7 19 <0.50 17 <0.50
T LHJ05P01 6/23/06 07:45 5.89 4591 7.22 20.32 5.52 20 1775 <0.02 1.3 3.9 0.18 1.93 <0.02 5 <5 180000 7000 7000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 180 3.9 16 <0.50 7.5 <0.50
T LHJ05P01 7/21/06 07:25 3.58 3620 6.81 22.09 6.85 23 1015 <0.02 0.6 4.5 0.08 2.06 0.05 10 <5 130000 90000 44000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 89 3.4 27 <0.50 3.5 <0.50
T LHJ05P01 8/10/06 07:28 6.78 4596 6.81 21.39 2.9 20 1490 <0.02 1.45 2.3 0.11 2.14 0.04 <5 <5 310000 110000 1130000 9.6 <1.0 <3.0 <3.0 <1.0 <0.50 120 2.8 15 <0.50 5.1 <0.50
T LHJ05P01 9/19/06 07:50 4.5 4437 7.66 19.44 3.97 16 1545 <0.02 1.25 3.7 0.06 2.45 0.03 5 <5 330000 70000 86000 14.2 <1.0 <3.0 <3.0 <1.0 <0.50 120 4.6 14 <0.50 3.8 <0.50
T LHJ05P01 5/11/07 07:35 4.8 5498 6.88 17.7 0.36 16 2140 0.02 0.02 3 0.05 0.78 0.02 5 <5 14000 6000 15000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 170 2.8 7.5 <0.50 4.9 <0.50
T LHJ05P01 6/14/07 07:40 0.3 5.76 4538 7.26 20.22 3.85 19 1500 0.02 5.9 4.1 0.12 6.78 0.08 6 <5 >1,200,000 >1,200,000 20000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 94 5.1 23 <0.50 7 <0.50
T LHJ05P01 7/20/07 07:50 0.006 5.73 3507 7.2 20.3 4.55 19 1360 0.02 1.27 3 0.2 2.27 0.05 10 <5 170000 50000 10700 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 87 2.7 12 <0.50 3.6 <0.50
T LHJ05P01 8/10/07 08:20 0.014 4.71 2450 6.97 21.61 3.05 21 1305 0.02 0.14 1.9 0.07 1.42 0.04 6 <5 40000 10000 10800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 55 2.6 8.1 <0.50 2.5 <0.50
T LHJ05P01 9/12/07 07:45 0.004 3.83 3347 7.58 20.16 5.62 19 1280 0.02 1.62 4 0.12 2.62 0.06 18 <5 230000 28000 28000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 88 2.5 13 <0.50 3.5 <0.50
T LHL04TBN1 5/25/05 07:30 0.032 8.7 1276 7.65 18.67 1.7 18 366 <0.02 0.04 1.6 0.06 0.94 0.04 <5 <5 12000 5000 1000 <0.50 5.4 4.3 34 <0.50 <0.50 <0.50
T LHL04TBN1 6/17/05 12:55 0.009 9.16 1272 7.68 20.48 3.19 26 316 <0.00 <0.02 1.6 0.35 10.85 0.06 5 <5 200000 23000 8500 <10.0 <10.0 <10.0 <10.0 <10.0 1.1 14 19 1200 <0.50 1.8 7.1
T LHL04TBN1 7/27/05 10:00 0.086 9.52 822 8.01 23.24 2.17 30 204 <0.02 <0.02 1.5 0.1 1.28 0.06 8 <5 39000 17000 1600 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 3 3 23 <0.50 <0.50 0.75
T LHL04TBN1 8/26/05 10:20 0.119 8.59 762 8.01 23.88 1.2 34 174 <0.02 <0.02 0.9 <0.05 1.32 0.04 <5 <5 90000 88000 2700 <0.0 <0.0 <0.0 <0.0 <0.0 <0.50 2.7 2.4 17 <0.50 <0.50 <0.50
T LHL04TBN1 9/15/05 10:55 0.228 9.24 843 8.32 22.1 1.2 20 224 <0.02 0.04 1 <0.05 1.15 <0.02 <5 <5 83000 69000 1300 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 3 2.1 14 <0.50 <0.50 <0.50
T LHL04TBN1 5/5/06 09:15 0.003 12.33 877 8.14 16.65 4.88 18 210 <0.02 <0.02 3 <0.05 0.97 0.04 <5 <5 51000 9000 410 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.5 12 85 <0.50 <0.50 <0.50
T LHL04TBN1 6/13/06 09:35 0.001 9.54 922 8.06 20.54 3.74 23 225 <0.02 0.03 3 0.24 1.12 <0.02 5 <5 21000 4200 90 <8.0 <1.0 <1.0 <1.0 <1.0 <0.50 5.8 14 41 <0.50 <0.50 <0.50
T LHL04TBN1 7/13/06 07:15 0.003 8.51 770 8.2 21.41 1.37 22 195 <0.02 0.03 2.3 0.14 1.12 0.04 <5 <5 8400 3400 460 27.5 <1.0 <3.0 <3.0 <1.0 <0.50 4.9 5.6 39 <0.50 <0.50 <0.50
T LHL04TBN1 8/2/06 07:30 0.012 8.85 837 7.02 22.83 2.51 22 190 <0.02 0.07 1.8 0.23 0.83 0.06 9 <5 3800 2400 260 24.5 <1.0 <3.0 <3.0 <1.0 <0.50 2.7 7.3 37 <0.50 <0.50 <0.50
T LHL04TBN1 9/27/06 07:35 0.007 8.22 1012 8.41 20.09 2.28 16 225 <0.02 0.06 1.3 0.65 0.95 <0.02 5 <5 860000 42000 3000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.2 4.8 21 <0.50 <0.50 <0.50
T LHL04TBN1 5/4/07 08:30 0.011 12.2 955 8.92 16.68 5.19 15 205 0.02 0.02 3.4 0.1 0.81 0.06 11 <5 20000 800 130 <2.0 <1.0 <3.0 <3.0 <1.0 1.1 3 12 23 <0.50 <0.50 <0.50
T LHL04TBN1 6/7/07 07:55 0.009 9.42 981 8.24 16.39 4.26 18 325 0.02 0.06 2.6 0.09 0.78 0.03 7 <5 7800 280 300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.9 4.7 14 <0.50 <0.50 <0.50
T LHL04TBN1 7/13/07 07:45 0.015 10.13 3938 8.33 21.14 3.95 23 610 0.02 0.02 4.9 0.32 1.19 1 6 <5 29000 2000 3900 <2.0 <1.0 <3.0 <3.0 <1.0 7.3 5.2 34 44 <0.50 <0.50 1.4
T LHL04TBN1 8/2/07 07:35 0.017 8.06 973 8.2 22.61 5.61 21 235 0.02 0.03 1.8 0.65 1.63 0.03 10 <5 27000 14000 700 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.5 8.2 56 <0.50 <0.50 0.98
T LHL04TBN1 9/5/07 07:26 0.06 8.5 1046 8.2 22.96 5.01 20 280 0.02 0.04 2.2 0.15 1.42 0.03 6 <5 36000 10000 2800 <2.0 <1.0 <3.0 <3.0 <1.0 1.2 4.1 12 35 <0.50 <0.50 0.89

R LNJ03P01 6/19/03 11:08 0.343 9.35 7.82 19.51 5.41 20 804 <0.02 0.12 2.8 0.08 0.96 0.08 11 <5 149000 77000 416000 <5.0 <5.0 <5.0 <5.0 <8.00 26 4.6 52 <2.00 3 <2.00
R LNJ03P01 7/10/03 09:00 1.89 8.15 7.62 20.85 3.96 23 538 <0.02 2.32 2.5 0.15 2 0.04 <5 <5 12250 3950 8300 <5.0 <5.0 <5.0 <5.0 <8.00 20 21 38 <2.00 2.4 <2.00
R LNJ03P01 8/27/03 13:12 1.536 9.49 7.56 23.74 2.7 27 1214 <0.02 <0.02 1.3 <0.05 0.3 0.06 5 <5 2900 2600 3700 82 <5.0 <5.0 44 <8.00 18 6.1 52 <2.00 3.2 <2.00
R LNJ03P01 7/8/04 10:45 0.05 7.79 20.52 4.38 24 1104 0.29 3.8 1.59 0.03 8 9900 6200 8450 15.4 <5.0 109 <5.0 <10.0 <8.00 28 12 58 <2.00 3 <2.00
R LNJ03P01 7/27/04 12:00 2.7 7.7 3093 7.61 23.39 4.09 31 964 0.51 2 0.28 1.39 <0.02 7 133000 106000 13000 63 <5.0 146 <5.0 <10.0 <8.00 25 9.4 32 <2.00 2.4 <2.00
R LNJ03P01 9/15/04 12:30 0.05 7.36 3475 7.35 22.24 6.9 1116 0.13 3.4 1.26 0.03 14 39000 26000 7900 189 <5.0 192 <5.0 <10.0 <8.00 39 520 190 <2.00 16 <2.00
R LNJ03P01 5/12/05 08:50 1.525 8.23 3992 7.62 17.9 1.17 22 1375 <0.02 0.13 4 <0.05 0.69 <0.02 23 <5 60000 1800 1800 NR NR NR NR NR 0.64 52 4.3 29 <0.50 5.9 <0.50
R LNJ03P01 7/12/05 11:25 0.96 8.21 3546 7.45 21.98 2.31 27 1175 <0.02 0.18 4 0.07 1.7 0.04 7 <5 17000 33000 2500 <10.0 <10.0 <10.0 <10.0 <10.0 0.95 42 4.9 26 <0.50 3.8 <0.50
R LNJ03P01 8/16/05 09:25 1.031 8.1 2862 7.64 20.81 3.12 22 1040 <0.02 0.05 3.6 <0.05 1.31 0.04 <5 <5 150000 23000 6000 <10.0 <10.0 6.1 <10.0 <10.0 <0.50 32 3.9 17 <0.50 2.6 <0.50
R LNJ03P01 6/6/06 07:15 0.523 8.1 3443 7.36 19.74 1.86 20 1190 <0.02 0.31 3.8 0.07 1.36 <0.02 <5 <1 54000 11200 8800 <2.0 <1.0 <3.0 <1.0 <1.0 0.53 39 5.4 23 <0.50 4.1 <0.50
R LNJ03P01 7/25/06 07:15 2.7 6.93 2807 7.27 22.82 3.18 24 885 <0.02 2.07 5.2 0.07 2.93 0.04 8 <5 55000 27000 7900 5.5 <1.0 213 <3.0 <1.0 0.52 25 3.1 16 <0.50 1.1 <0.50
R LNJ03P01 9/8/06 09:25 2.1 8.15 3194 7.73 21.55 1.23 23 1055 <0.02 0.15 2.7 <0.05 1.19 <0.02 <5 <5 14000 8200 2200 <2.0 <1.0 <3.0 <3.0 <1.0 0.52 22 2.8 8 <0.50 0.93 <0.50
R LNJ03P01 5/31/07 07:28 1.364 8.8 3183 7.58 18.31 1.4 16 1175 0.02 0.02 2.9 0.1 1.14 0.03 <5 <5 50000 1700 1800 <2.0 <1.0 <3.0 <3.0 <1.0 0.59 21 4.9 19 <0.50 3.2 <0.50
R LNJ03P01 8/17/07 07:30 3.6 8.51 3153 7.65 21.33 2.88 22 1115 0.02 0.32 4.5 0.05 2.92 0.03 <5 <5 34000 14000 7900 <2.0 <1.0 <3.0 <3.0 <1.0 0.5 26 3 20 <0.50 1.7 <0.50
R LNJ03P01 9/25/07 07:40 1.309 10.47 3370 7.59 18.85 1.6 13 1230 0.02 0.66 3.9 0.05 1.19 0.02 <5 9 40000 3000 7300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 35 3.1 25 <0.50 3.8 <0.50

T LNJ03P04 5/11/06 09:10 0.111 12.17 2520 7.67 18.1 8.78 19 880 <0.02 0.5 4.2 0.75 1.59 0.03 <5 <5 63000 20000 8100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 120 9.3 40 <0.50 14 <0.50
T LNJ03P04 6/16/06 09:20 0.096 6.45 2450 6.62 20.46 4.95 28 935 <0.02 1.2 4.8 0.19 1.74 0.05 8 <5 720000 460000 43000 <2.0 <1.0 402 <3.0 <1.0 <0.50 130 5.1 79 <0.50 12 <0.50
T LNJ03P04 7/19/06 08:55 0.329 8.69 1785 7.44 23 5.67 28 500 <0.02 4 6.2 <0.05 3.58 0.05 6 <5 220000 68000 33000 <2.0 <1.0 <3.0 <3.0 <1.0 0.8 19 6.1 16 <0.50 1.1 <0.50
T LNJ03P04 8/8/06 08:55 0.4 7.66 2212 7.69 21.74 3.52 23 880 <0.02 0.2 2.3 0.08 1.3 <0.02 7 <5 98000 71000 35000 39.1 46.9 <3.0 <3.0 <1.0 <0.50 65 4 11 <0.50 2.2 <0.50
T LNJ03P04 9/14/06 09:00 0.18 7 1930 7.73 21.66 5 20 685 <0.02 10.2 14.7 <0.05 2.93 <0.02 7 <5 160000 120000 73000 10.1 <1.0 23.5 <3.0 <1.0 <0.50 32 4.1 13 <0.50 1.5 <0.50
T LNJ03P04 5/8/07 09:50 1.02 8.52 2736 7.56 18.44 10.8 32 800 0.02 2.07 6.2 0.05 2.59 0.06 23 <5 83000 19000 105000 54.7 <1.0 112.8 <3.0 <1.0 0.63 80 19 79 <0.50 11 <0.50
T LNJ03P04 6/8/07 09:05 0.342 8.46 2283 7.75 8.52 7.09 21 875 0.02 1.37 5 0.08 2.18 0.06 13 <5 63000 8700 17000 31.5 <1.0 67.3 <3.0 <1.0 <0.50 60 5.4 20 <0.50 2.2 <0.50
T LNJ03P04 7/17/07 10:10 0.186 7.72 2133 7.88 21.31 7.03 27 700 0.02 0.4 2.3 0.18 2.61 0.06 8 <5 150000 57000 23000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 43 4.4 15 <0.50 2.2 <0.50
T LNJ03P04 8/3/07 08:50 0.524 6.8 1991 7.7 22.73 8.63 25 655 0.02 1.16 3.4 2.8 2.81 0.34 13 <5 280000 160000 40000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 39 8 22 <0.50 4 <0.50
T LNJ03P04 9/6/07 09:24 0.323 7.56 2129 7.94 22.55 8.97 27 705 0.02 5.2 4.6 0.07 3.59 0.06 22 <5 42000 13000 5000 27.3 <1.0 <3.0 <3.0 <1.0 <0.50 34 3 13 <0.50 1.2 <0.50

T LNJ03P05 5/11/06 11:10 0.083 13.5 2240 7.88 18.67 8.91 25 765 <0.02 0.22 3.3 <0.05 0.67 0.04 18 <5 23000 7000 2100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 53 8.5 25 <0.50 3.7 <0.50
T LNJ03P05 6/16/06 12:10 0.056 9.12 2419 7.7 20.87 3.71 36 1750 <0.02 0.48 4 0.85 1.13 0.05 <5 <5 43000 13000 3600 <2.0 <1.0 37.4 <3.0 <1.0 <0.50 130 8.3 62 <0.50 6.9 <0.50
T LNJ03P05 7/19/06 11:20 0.051 9.41 3800 7.8 23.78 3.07 32 1215 <0.02 0.04 3.3 0.08 0.92 0.04 7 <5 68000 67000 25000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 78 6.5 26 <0.50 3.3 <0.50
T LNJ03P05 8/8/06 10:20 0.103 7.88 3096 7.7 22.48 4.01 26 1285 <0.02 0.08 2.2 0.1 1.1 0.04 6 <5 330000 140000 45000 <2.0 <1.0 48800 <3.0 <1.0 0.58 73 7.8 34 <0.50 6 <0.50
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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Ti
m

e
T LNJ03P05 9/14/06 11:00 0.06 7.34 3318 7.57 21.54 3.16 24 1500 <0.02 0.72 4.1 0.25 1.48 0.04 <5 <5 56000 42000 6000 17.3 <1.0 37.5 <3.0 <1.0 <0.50 81 11 29 <0.50 4.1 <0.50
T LNJ03P05 5/8/07 11:15 0.064 9.92 3952 7.86 18 8.3 36 1450 0.02 0.07 1.6 0.05 0.9 0.04 11 <5 43000 13000 10000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 97 7.9 54 <0.50 8.3 <0.50
T LNJ03P05 6/8/07 10:55 0.084 8.02 2769 7.46 19.4 8.08 23 950 0.02 6.7 6.4 0.09 3.96 0.06 23 <5 220000 37000 16000 <2.0 <1.0 96.9 <3.0 <1.0 <0.50 49 6.8 27 <0.50 2.9 <0.50
T LNJ03P05 7/17/07 11:47 0.06 8.02 2810 7.84 22.01 13.7 28 1125 0.02 0.65 2.9 0.05 1.31 0.07 10 <5 63000 4900 11000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 41 4.6 17 <0.50 1.7 <0.50
T LNJ03P05 8/3/07 11:05 0.108 8.19 2556 7.98 23.44 2.8 28 910 0.02 0.37 1.8 0.28 1.76 0.05 7 <5 380000 200000 68000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 39 7 16 <0.50 2 <0.50
T LNJ03P05 9/6/07 10:54 0.082 8.07 2954 7.52 22.21 2.56 25 1050 0.02 0.85 2.6 0.05 2.05 0.03 7 <5 49000 8000 8000 2863.5 <1.0 238.8 118.9 <1.0 <0.50 40 4.3 15 <0.50 2 <0.50

T LNJ03P13 5/11/06 07:20 0.56 7.95 4967 7.44 17.89 0.47 18 2050 <0.02 0.27 4.7 0.06 0.24 0.03 19 <5 15000 3100 340 13.7 <1.0 <3.0 <3.0 <1.0 <0.50 390 3.6 190 <0.50 47 <0.50
T LNJ03P13 6/16/06 07:30 1.75 6.69 4004 7.11 18.66 0.49 20 1895 <0.02 0.61 6.7 <0.05 0.48 0.03 <5 <5 34000 3400 1500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 260 2.8 120 <0.50 18 <0.50
T LNJ03P13 7/19/06 07:20 0.321 7.69 3719 7.25 21.81 1.1 22 1425 <0.02 1.02 5.3 <0.05 0.65 0.06 <5 <5 19000 12000 4700 <2.0 <1.0 175 <3.0 <1.0 <0.50 180 2.9 63 <0.50 4.6 <0.50
T LNJ03P13 8/8/06 07:20 0.463 8.54 3608 7.33 19.64 1.11 22 1435 <0.02 1.45 6.4 0.06 0.46 0.04 <5 <5 43000 7900 5600 19.8 <1.0 <3.0 <3.0 <1.0 0.55 220 3 76 <0.50 7.5 <0.50
T LNJ03P13 9/14/06 07:25 0.462 6.01 3470 7.62 20.94 0.71 18 1455 <0.02 0.71 5.5 0.1 0.35 0.09 <5 <5 36000 13000 2000 22.5 <1.0 14.8 <3.0 <1.0 <0.50 160 3.2 57 <0.50 5.3 <0.50
T LNJ03P13 5/8/07 07:50 0.436 8.35 5155 7.07 15.7 0.35 21 2050 0.02 0.32 3.2 0.05 0.46 0.03 <5 <5 14000 610 230 19.1 <1.0 <3.0 <3.0 <1.0 <0.50 180 2.8 110 <0.50 13 <0.50
T LNJ03P13 6/8/07 07:30 0.349 6.58 4266 7.37 16.95 0.71 16 2325 0.02 0.15 6.1 0.05 0.48 0.03 <5 <5 8200 220 2800 7.2 <1.0 <3.0 <3.0 <1.0 <0.50 170 3.1 97 <0.50 12 <0.50
T LNJ03P13 7/17/07 08:00 0.42 5.82 3650 7.45 20.69 1.83 22 1400 0.02 0.46 4.8 0.06 0.68 0.05 <5 <5 29000 3500 8800 101.1 <1.0 <3.0 <3.0 <1.0 <0.50 120 2.6 57 <0.50 12 <0.50
T LNJ03P13 8/3/07 07:21 0.64 6.27 3531 7.58 21.53 1.26 21 1400 0.02 0.64 4.9 0.1 0.66 0.03 <5 <5 24000 9000 11000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 120 2.5 52 <0.50 8 <0.50
T LNJ03P13 9/6/07 07:35 0.42 7.08 4117 7.75 21.44 0.33 20 1690 0.02 0.13 5 0.05 0.3 0.04 <5 <5 24000 1100 800 11.1 <1.0 <3.0 <3.0 <1.0 <0.50 86 1.9 35 <0.50 4.4 <0.50

T LNJ04@J03 7/24/03 09:45 9.3 7.37 22.13 4.91 24 614 <0.02 0.95 3.6 0.1 1.67 0.03 <5 9 12000 3000 5650 <5.0 <5.0 <5.0 <5.0 <8.00 71 5.6 69 <2.00 7 <2.00
T LNJ04@J03 8/19/03 09:00 10.05 7.12 25.9 9.04 1170 <0.02 0.04 1.7 <0.05 0.27 0.06 8 <5 40000 23000 53000 81 <5.0 <5.0 <5.0 <8.00 100 25 80 <2.00 8.6 <2.00
T LNJ04@J03 9/4/03 13:05 11.93 7.17 25.01 4.86 32 1318 <0.02 0.1 4.3 <0.05 0.24 0.03 <5 <5 8800 6100 7200 129 <5.0 <5.0 160 <8.00 100 4.6 67 <2.00 9.6 <2.00
T LNJ04@J03 9/12/03 08:45 7.04 7.5 21.5 5.85 936 <0.02 0.37 4.1 0.07 0.77 <0.02 6 <5 46000 37000 4200 190 <5.0 <5.0 <5.0 <8.00 86 4.4 51 <2.00 5.8 <2.00
T LNJ04@J03 9/18/03 10:30 7 7.58 23.16 11.9 23 842 <0.02 2.34 4.8 <0.05 0.3 0.04 <5 <5 50000 8200 11400 <5.0 <5.0 <5.0 <5.0 <8.00 60 3.7 49 <2.00 5.3 <2.00
T LNJ04@J03 7/8/04 12:00 7.65 21.84 4.98 25 1270 0.5 4.6 0.16 1.09 0.04 8 16600 10800 7300 21.3 <5.0 <5.0 <5.0 <10.0 <8.00 80 6.7 72 <2.00 7.9 <2.00
T LNJ04@J03 7/27/04 13:15 20.72 4063 7.74 24.63 5.1 29 1132 0.61 3.2 1.36 0.04 7 89000 61000 9950 31.7 <5.0 3500 <5.0 <10.0 <8.00 81 7.4 72 <2.00 8.8 <2.00
T LNJ04@J03 9/9/04 12:02 8.63 2979 7.48 24.21 6.72 1065 <0.01 7.1 0.1 1.97 0.13 10 52000 27000 9450 11.2 10.3 <5.0 <5.0 <10.0 <8.00 69 2.9 35 <2.00 7.9 <2.00
T LNJ04@J03 9/23/04 12:15 21.6 3680 7.5 21.2 6.7 30 1260 0.66 4.1 1.7 0.06 8 1040000 71000 20000 <5.0 28.1 38.7 <5.0 <10.0 <8.00 89 2.8 37 <2.00 9.7 <2.00
T LNJ04@J03 9/30/04 12:21 13.2 2848 7.7 21.1 8.5 19 1120 0.28 3.9 0.1 1.83 0.13 8 66000 48000 20800 87.4 15 13.7 <5.0 <10.0 <8.00 84 3 54 <2.00 7.6 <2.00
T LNJ04@J03 5/12/05 10:05 9.28 5206 6.98 19.35 1.68 27 2090 <0.02 0.32 4.6 <0.05 0.67 <0.02 11 <5 60000 2700 1400 NR NR NR NR NR 0.52 190 4.6 80 <0.50 29 <0.50
T LNJ04@J03 6/8/05 09:30 9.58 4458 7.08 19.84 2.42 22 1630 <0.02 0.43 4.9 0.08 0.98 0.05 6 <5 120000 5000 2000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 160 3.9 57 <0.50 17 <0.50
T LNJ04@J03 7/22/05 09:30 7.44 3971 7.38 23.38 2.96 36 1335 <0.02 0.45 3.7 <0.05 1.26 0.07 <5 <5 28000 16000 1000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 110 3.5 38 <0.50 11 <0.50
T LNJ04@J03 8/16/05 10:50 6.21 3963 7.58 22.15 39.8 29 650 <0.02 0.99 3.3 0.13 1.06 <0.02 40 <5 41000 12000 1700 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 45 1.6 10 <0.50 1.3 <0.50
T LNJ04@J03 9/14/05 09:55 9.4 3850 7.6 20.46 4.7 23 1395 <0.02 1.16 4.2 0.08 1.46 0.05 21 <5 34000 15000 4000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 110 2.3 34 <0.50 6.5 <0.50
T LNJ04@J03 5/9/06 07:30 8.69 5282 7.2 18.3 2.2 17 1485 <0.02 0.19 5.3 0.1 0.63 0.03 <5 <5 120000 44000 4900 30.6 <1.0 <3.0 <3.0 <1.0 <0.50 160 3.2 62 <0.50 17 <0.50
T LNJ04@J03 6/13/06 07:25 7.64 3788 7.64 19.01 2.47 21 1330 <0.02 0.64 3.7 0.1 1.14 0.04 <5 <5 170000 4300 5300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 110 4.3 48 <0.50 15 <0.50
T LNJ04@J03 7/13/06 08:45 5.91 4175 7.51 21.65 3.23 28 1390 <0.02 0.83 4.2 0.07 1.45 0.04 8 <5 220000 79000 2800 <2.0 <1.0 29.6 <3.0 <1.0 <0.50 100 2.8 46 <0.50 4.5 <0.50
T LNJ04@J03 8/2/06 09:25 8.02 3938 6.94 23.39 3.59 25 1200 <0.02 0.62 4.2 0.07 1.35 0.07 7 <5 77000 20000 3900 124 <1.0 178 <3.0 <1.0 0.5 90 4.6 26 <0.50 3.8 <0.50
T LNJ04@J03 9/27/06 09:45 8.25 3724 7.82 20.71 3.56 21 1360 <0.02 0.76 5 <0.05 1.11 0.03 5 <5 50000 9100 700 15.5 <1.0 97.8 <3.0 <1.0 <0.50 96 5.5 35 <0.50 9.6 <0.50
T LNJ04@J03 5/15/07 08:00 1.083 7.88 3913 7.4 18.94 15 15 1500 0.02 0.45 4 0.1 1.47 0.03 24 <5 34000 1800 4800 <2.0 <1.0 28.1 <3.0 <1.0 <0.50 110 4 34 <0.50 2.3 <0.50
T LNJ04@J03 6/15/07 07:25 2.618 7.68 3405 7.53 20.25 5.35 19 1400 0.02 0.52 4.2 0.06 1.5 0.03 22 <5 29000 2000 1200 <2.0 <1.0 18.5 <3.0 <1.0 <0.50 110 2.8 29 <0.50 2.4 <0.50
T LNJ04@J03 7/24/07 07:55 3.096 7.68 3132 7.4 21.91 8.8 24 1200 0.02 0.68 3.5 0.05 1.32 0.09 23 <5 42000 27000 25000 <2.0 <1.0 <3.0 <3.0 <1.0 0.66 2.8 3.6 4.9 <0.50 <0.50 <0.50
T LNJ04@J03 8/28/07 07:24 3.6 7.92 3264 7.46 21.97 10.7 20 1190 0.02 0.58 3.5 0.07 1.55 0.08 13 <5 150000 24000 11000 <2.0 <1.0 187.1 <3.0 <1.0 <0.50 99 3.2 35 <0.50 3.4 <0.50
T LNJ04@J03 9/18/07 07:35 3.84 NR 3301 7.74 20.57 9.36 14 1260 0.02 0.97 4.7 0.08 1.29 0.08 33 <5 97000 14000 14000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 87 2 34 <0.50 5.9 <0.50

R LNK01P07 6/20/03 08:45 0.135 8.85 8.39 18.42 8.83 18 370 <0.02 0.23 2.4 <0.05 1.67 0.08 8 <5 24000 16000 8200 <5.0 <5.0 <5.0 <5.0 <8.00 5.4 9.1 33 <2.00 <1.00 <2.00
R LNK01P07 8/8/03 10:16 0.48 8.99 6.89 21.95 2.48 28 428 <0.02 0.09 4 0.1 2.37 0.07 <5 <5 18600 5000 3900 <5.0 <5.0 <5.0 <5.0 <8.00 7.7 12 36 <2.00 <1.00 <2.00
R LNK01P07 8/27/03 08:45 0.504 8.33 7.23 21.77 6.17 26 370 <0.02 0.16 3 <0.05 2.03 <0.02 14 <5 25000 16300 54000 336 <5.0 <5.0 83 <8.00 6 13 29 <2.00 <1.00 <2.00
R LNK01P07 6/9/04 09:45 0.288 8.52 1850 7.8 19.2 5.07 17 530 0.18 3 0.13 1.77 0.04 10 54000 30000 16100 42.8 <5.0 397 <5.0 <10.0 <8.00 5.5 13 35 <2.00 <1.00 <2.00
R LNK01P07 7/21/04 10:55 0.33 8.29 880 8.2 23.44 2.2 31 516 0.4 2.9 0.08 1.79 0.24 <5 12600 6900 11800 140 <5.0 <5.0 <5.0 <10.0 <8.00 6.8 12 70 <2.00 <1.00 <2.00
R LNK01P07 8/31/04 10:45 0.3 7 1713 7.8 21.5 15.5 26 660 1.56 3.4 2.78 0.09 20 67000 52000 7700 245 <5.0 135 <5.0 <10.0 <8.00 8.8 18 39 <2.00 <1.00 <2.00
R LNK01P07 5/27/05 07:23 0.396 8.33 2048 7.3 18.98 2.62 17 584 <0.02 0.38 4.6 0.16 2.24 0.05 8 <5 410000 116000 143000 NR NR NR NR NR <0.50 7.8 11 15 <0.50 <0.50 <0.50
R LNK01P07 7/15/05 07:30 0.504 8.6 1377 7.68 21.17 6.68 20 452 <0.02 0.82 3.3 <0.05 4.8 0.05 14 <5 440000 >120,000 86000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 9.5 7.6 25 <0.50 <0.50 <0.50
R LNK01P07 8/17/05 07:06 0.63 8.67 1633 7.91 20.26 5.32 16 428 <0.02 0.49 4.3 <0.05 2.5 <0.02 14 <5 330000 100000 280000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 8.4 6 11 <0.50 <0.50 <0.50
R LNK01P07 5/19/06 07:20 0.468 8.8 1465 7.9 18.27 3.19 19 416 <0.02 2.16 4.5 0.06 2.83 0.06 8 <5 570000 117000 11000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 9.8 6.9 21 <0.50 <0.50 <0.50
R LNK01P07 6/27/06 09:20 0.342 8.73 1334 7.61 21.53 6.88 19 470 <0.02 2.98 5.3 0.08 3.84 0.04 17 <5 110000 14000 23000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 8.7 31 <0.50 <0.50 <0.50
R LNK01P07 8/24/06 08:00 0.45 8.34 1713 7.59 22.41 6.57 22 455 <0.02 0.28 3.2 0.1 2.92 0.05 91000 66000 36000 <2.0 <1.0 520 <3.0 <1.0 <0.50 18 5.7 16 <0.50 <0.50 <0.50
R LNK01P07 5/18/07 07:35 0.432 9.31 1797 7.9 17.46 5.85 16 755 0.02 5.1 6.3 0.06 3.56 0.12 9 <5 32000 21000 7400 23.3 <1.0 <3.0 <3.0 <1.0 <0.50 5.2 6.6 16 <0.50 <0.50 <0.50
R LNK01P07 6/21/07 07:30 0.462 9.2 1804 8.1 19.16 1.99 18 650 0.02 0.05 3.5 0.05 1.76 0.03 5 <5 107000 17000 22000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.2 6.1 10 <0.50 <0.50 <0.50
R LNK01P07 8/31/07 07:36 0.594 8.24 1694 8.04 22.9 5.92 25 470 0.02 0.4 2.9 0.05 2.49 0.04 6 <5 160000 50000 29000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.2 13 13 <0.50 <0.50 <0.50

R LNK01P08 6/20/03 11:00 0.18 9.2 8.25 18.3 6.47 21 724 <0.02 0.1 2.3 <0.05 1.45 0.03 6 <5 69000 5000 4500 <5.0 <5.0 <5.0 40.6 <8.00 6 10 31 <2.00 <1.00 <2.00
R LNK01P08 8/8/03 11:24 0.036 8.91 6.97 21.31 2.02 32 734 <0.02 0.48 5.5 <0.05 3.87 0.03 <5 <5 129000 940 102000 110 <5.0 <5.0 <5.0 <8.00 4.1 12 40 <2.00 <1.00 <2.00
R LNK01P08 8/27/03 09:53 0.21 8.71 7.4 21.2 2.71 24 766 <0.02 0.07 2.9 <0.05 1.15 0.08 <5 <5 35000 4300 46000 190 <5.0 <5.0 <5.0 <8.00 <4.00 10 23 <2.00 <1.00 <2.00
R LNK01P08 6/9/04 11:00 0.072 8.5 2620 7.9 18.9 3.44 25 910 0.33 2.4 0.9 1.86 0.06 <5 88000 42000 17700 185 <5.0 <5.0 <5.0 <10.0 <8.00 6.6 10 39 <2.00 <1.00 <2.00
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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R LNK01P08 7/21/04 12:00 0.08 7.98 2622 8.13 23.54 2.36 31 902 0.15 2.9 0.13 1.51 <0.02 <5 20450 12200 5600 289 <5.0 <5.0 <5.0 <10.0 <8.00 9.1 15 63 <2.00 <1.00 <2.00
R LNK01P08 8/31/04 12:00 0.756 8 3761 7.9 18.9 4.44 29 1580 0.64 2.6 2.02 0.03 7 10000 7300 6500 210 <5.0 <5.0 <5.0 <10.0 <8.00 11 7.8 27 <2.00 <1.00 <2.00
R LNK01P08 5/27/05 09:00 0.225 9.16 2834 7.64 18.87 3.62 19 984 <0.02 0.06 2.8 0.19 1.16 0.04 5 <5 540000 63000 22000 NR NR NR NR NR <0.50 12 6.4 12 <0.50 <0.50 <0.50
R LNK01P08 7/15/05 09:15 0.3 8.87 2228 7.88 21.26 6.07 21 724 <0.02 0.11 3.2 0.22 2.27 0.03 21 <5 300000 >120,000 109000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 13 10 23 <0.50 <0.50 0.78
R LNK01P08 8/17/05 08:45 0.36 8.91 1931 8.02 20.7 3.93 22 596 <0.02 0.06 2.8 <0.05 1.44 0.04 10 <5 200000 130000 20000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.9 4.3 7.6 <0.50 <0.50 <0.50
R LNK01P08 5/19/06 09:06 0.3 8.95 2005 7.96 18.72 3.13 23 700 <0.02 0.15 2.8 0.19 1.36 0.04 6 <5 370000 63000 12000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 14 7.7 13 <0.50 <0.50 <0.50
R LNK01P08 6/27/06 07:18 0.223 9.28 2105 8 20.72 3.13 20 790 <0.02 0.46 2.2 0.15 1.76 <0.02 8 <5 54000 9500 19000 <2.0 <1.0 57.4 <3.0 <1.0 <0.50 14 5.2 7.9 <0.50 <0.50 <0.50
R LNK01P08 8/24/06 09:55 0.154 8.45 2122 7.66 22.73 29.7 26 665 <0.02 0.22 2.8 0.08 1.26 <0.02 50 <5 390000 250000 22000 <2.0 <1.0 1120 <3.0 <1.0 0.7 15 13 22 <0.50 0.58 1.3
R LNK01P08 5/18/07 09:50 0.108 9.63 2649 8.01 17.66 2.72 18 1250 0.02 0.32 4.1 0.06 2.58 0.04 <5 <5 18000 11500 6200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.8 11 12 <0.50 <0.50 <0.50
R LNK01P08 6/21/07 09:35 0.3 8.95 2211 8.16 19.45 3.06 19 875 0.02 0.06 2.7 0.1 1.53 0.03 <5 <5 48000 6700 13000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.2 5.8 11 <0.50 <0.50 <0.50
R LNK01P08 8/31/07 09:18 0.324 8.7 2251 8.07 23.6 2.83 31 760 0.02 0.09 2.5 0.05 1.73 0.04 <5 <5 50000 19000 11000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.9 3.2 9.1 <0.50 <0.50 <0.50

R LNK01P09 6/20/03 11:00 0.38 10.26 8.16 17.16 22.7 21 822 <0.02 0.05 2.9 <0.05 1.37 0.05 36 <5 740 <10 1400 210 <5.0 <5.0 144 <8.00 6.3 6.3 47 <2.00 <1.00 <2.00
R LNK01P09 8/8/03 11:21 0.405 10.28 6.45 19.1 7.1 32 552 <0.02 0.11 3.1 0.08 1.99 0.04 10 <5 <10 <10 1550 <5.0 <5.0 <5.0 <5.0 <8.00 4.1 7 34 <2.00 <1.00 <2.00
R LNK01P09 8/27/03 09:50 0.42 9.93 7.31 18.63 17.8 24 624 <0.02 0.05 4.2 <0.05 2.02 0.03 34 <5 39000 29000 37000 238 <5.0 <5.0 276 <8.00 <4.00 10 33 <2.00 <1.00 <2.00
R LNK01P09 6/9/04 11:05 0.056 11 3890 8 17.1 3.99 25 1290 0.04 2.8 0.15 1.71 0.04 <5 510 350 610 21.8 <5.0 <5.0 <5.0 <10.0 <8.00 7.5 5.4 41 <2.00 <1.00 <2.00
R LNK01P09 7/21/04 12:00 0.054 8.77 3768 8.08 22.14 3.88 31 1204 0.04 1.4 1.56 0.04 16 610 510 460 12.3 <5.0 <5.0 <5.0 <10.0 <8.00 9.1 6.1 63 <2.00 <1.00 <2.00
R LNK01P09 8/31/04 12:00 0.06 3.4 2091 7 21.5 3.33 29 960 0.33 3.4 0.1 2.14 0.03 5 70000 57000 35000 136 <5.0 32.6 <5.0 <10.0 <8.00 8.5 14 32 <2.00 <1.00 <2.00
R LNK01P09 5/27/05 09:15 0.2 9.42 4656 7.53 17.29 1.67 19 1410 <0.02 0.17 4.5 0.08 1.63 0.03 6 <5 33000 200 420 NR NR NR NR NR <0.50 19 6.3 11 <0.50 <0.50 <0.50
R LNK01P09 7/15/05 09:20 0.15 9.31 4396 7.84 19.4 1.23 22 1420 <0.02 0.04 3.4 <0.05 1.41 0.04 <5 <5 16000 9000 700 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 13 4.1 13 <0.50 <0.50 <0.50
R LNK01P09 8/17/05 08:55 0.113 9.45 3821 7.85 17.61 0.73 24 1270 <0.02 0.3 5.2 <0.05 2.36 0.05 <5 <5 50000 30000 590 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 15 4.7 12 <0.50 <0.50 <0.50
R LNK01P09 5/19/06 09:25 0.72 9.38 4300 7.83 16.92 0.8 24 1432 <0.02 0.05 3.7 <0.05 1.62 0.04 <5 <5 4700 1500 410 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 24 3.7 11 <0.50 <0.50 <0.50
R LNK01P09 6/27/06 07:04 0.317 9.84 4318 7.87 17.85 1.55 20 1470 <0.02 <0.02 2.3 0.18 1.85 <0.02 <5 <5 6300 100 9200 <2.0 <1.0 11200 <3.0 <1.0 <0.50 23 4.1 12 <0.50 <0.50 <0.50
R LNK01P09 8/24/06 10:15 0.206 8.77 3469 7.62 20.07 0.47 26 1440 <0.02 0.32 3.1 0.1 2.24 0.05 <5 <5 5200 1400 800 25 <1.0 <3.0 <3.0 <1.0 <0.50 24 5.7 15 <0.50 1.1 <0.50
R LNK01P09 5/18/07 10:10 0.624 9.94 3875 7.83 15.37 0.6 21 1355 0.02 0.17 3.4 0.06 2.19 0.03 <5 <5 1300 180 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5 3.7 12 <0.50 <0.50 <0.50
R LNK01P09 6/21/07 09:45 0.42 9.69 3632 8 16.43 1.09 21 1350 0.02 0.02 3.1 0.1 1.98 0.05 <5 <5 520 110 80 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.8 2.8 8.3 <0.50 <0.50 <0.50
R LNK01P09 8/31/07 09:28 0.336 10.06 3894 7.98 20.32 0.52 34 1370 0.02 0.02 2 0.05 2.39 0.07 <5 <5 700 400 700 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.3 1.9 9.1 <0.50 <0.50 <0.50

T LNL03P03 5/24/05 11:25 0.001 7.56 1365 7.55 19.09 1.19 25 732 <0.02 <0.02 2.4 0.17 <0.06 0.04 <5 <5 80000 10000 2900 NR NR NR NR NR 0.81 9.6 4.6 34 <0.50 <0.50 <0.50
T LNL03P03 6/16/05 10:10 0.002 9.21 1950 7.6 18.24 1.76 20 654 <0.00 <0.01 3.7 <0.05 1.38 <0.02 <5 <5 38000 8000 4700 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 12 3.8 34 <0.50 <0.50 <0.50
T LNL03P03 7/26/05 07:45 0.009 7.73 1175 7.94 21.07 2.93 25 334 <0.02 0.06 1.8 0.12 1.47 0.05 5 <5 200000 38000 13000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.1 4.4 32 <0.50 <0.50 <0.50
T LNL03P03 8/25/05 07:40 0.007 7.5 2143 7.9 19.92 2.9 24 844 <0.02 0.13 2.5 <0.05 1.25 <0.02 7 <5 1180000 1090000 27000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 12 2.8 26 <0.50 <0.50 <0.50
T LNL03P03 9/15/05 07:45 0.001 8.6 2536 7.95 17.46 4.5 18 1196 <0.02 1.26 6.7 0.23 4.01 <0.02 9 <5 460000 74000 40000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 19 4.6 49 <0.50 0.58 <0.50
T LNL03P03 5/3/06 09:42 0.011 9.67 1414 7.92 17.37 4.03 19 330 <0.02 13.3 4.5 0.07 4.89 0.8 <5 <5 19000 1600 720 <2.0 <1.0 <3.0 <3.0 <1.0 0.91 9.5 7 51 <0.50 <0.50 <0.50
T LNL03P03 6/8/06 10:10 0.008 8.3 1178 7.67 20.45 4.3 23 230 <0.02 26.7 5.7 0.11 14.5 1.43 7 <5 1000 <10 90 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.5 6.8 50 <0.50 <0.50 <0.50
T LNL03P03 7/12/06 09:20 0.001 7.29 1294 7.7 21.17 1.79 29 310 <0.02 5.7 8.1 0.13 4.38 0.08 8 <5 76000 140 14000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 9.9 4.6 53 <0.50 0.55 0.52
T LNL03P03 8/1/06 09:25 0.003 7.72 1950 7.57 22.29 4.29 26 550 <0.02 0.71 7 0.15 3.63 0.06 <5 <5 58000 40000 28000 31.5 <1.0 <3.0 <3.0 <1.0 <0.50 6.4 5.7 54 <0.50 0.56 <0.50
T LNL03P03 9/21/06 09:25 0.015 2101 7.95 19.74 5.4 22 775 <0.02 1.54 5.3 0.1 2.78 0.04 6 <5 59000 20000 13000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.6 3.1 22 <0.50 <0.50 <0.50
T LNL03P03 5/2/07 09:30 0.006 8.12 1441 7.82 16.78 2.8 23 805 0.02 5.8 12 0.35 3.33 0.06 <5 <5 230000 45000 520 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.3 11 76 <0.50 1.1 1.1
T LNL03P03 6/5/07 09:15 0.008 8.53 1283 8.07 18.06 5.49 17 425 0.02 0.78 10 0.19 3.54 0.03 <5 <5 6500 1900 1200 <2.0 <1.0 <3.0 <3.0 <1.0 0.72 8.4 12 88 <0.50 0.74 0.78
T LNL03P03 7/11/07 09:15 0.013 6.15 2293 7.98 19.82 1.45 22 1000 0.02 3.5 4.5 0.06 3.5 0.02 <5 <5 37000 3600 6800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.5 3.6 39 <0.50 <0.50 0.66
T LNL03P03 8/15/07 09:40 0.001 7.85 1742 7.76 22.09 2.82 30 460 0.02 5.4 7.4 0.1 2.57 0.05 5 <5 90000 29000 6700 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.6 3.4 44 <0.50 <0.50 1
T LNL03P03 9/13/07 10:00 0.008 6.45 2000 7.87 20.15 1.55 25 505 0.02 5.75 7 0.05 4.4 0.03 <5 <5 7700 2000 2100 30.9 <1.0 <3.0 <3.0 <1.0 <0.50 7.7 3.1 38 <0.50 <0.50 0.56

R LNL03P04 6/11/03 14:01 0.216 11.87 8.06 22.67 0.87 22 492 <0.02 <0.02 1.3 <0.05 0.66 0.06 <5 <5 <10 <10 <10 <5.0 <5.0 <5.0 <5.0 <8.00 8.1 4.6 21 <2.00 <1.00 <2.00
R LNL03P04 8/14/03 11:15 0.054 13.99 7.46 24.68 1.77 36 536 <0.02 0.1 <0.20 <0.05 1.39 0.13 <5 <5 8600 3100 860 53.6 <5.0 <5.0 <5.0 <8.00 7.8 5.6 43 <2.00 <1.00 <2.00
R LNL03P04 9/2/03 10:07 0.25 11.4 8.11 23.27 1.24 31 962 <0.02 <0.02 1.1 0.5 0.42 0.1 <5 <5 3800 3100 760 <5.0 <5.0 <5.0 <5.0 <8.00 6.3 6.4 23 <2.00 <1.00 <2.00
R LNL03P04 6/30/04 12:30 0.092 9.24 2149 8.09 19.75 1.28 24 740 <0.02 1.9 <0.05 0.85 0.05 <5 4000 2100 1610 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 13 7.9 51 <2.00 <1.00 <2.00
R LNL03P04 7/28/04 12:00 0.048 10.99 2631 8.39 25.83 1.77 962 <0.02 2.1 1 <5 450 260 1200 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 13 5.9 24 <2.00 <1.00 <2.00
R LNL03P04 8/26/04 10:00 0.083 7.97 2295 7.75 20.6 1.53 27 780 <0.02 1.1 1.69 <5 300 110 1130 28.7 <5.0 <5.0 <5.0 <10.0 <8.00 15 5.2 31 <2.00 <1.00 <2.00
R LNL03P04 5/4/05 10:15 0.06 11.45 3032 8.1 17.9 1.95 18 1155 <0.02 0.03 3.7 0.09 0.49 <0.02 5 140000 50000 6500 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 31 4.5 19 <0.50 1.3 <0.50
R LNL03P04 6/21/05 DRY
R LNL03P04 7/5/05 07:30 0.502 8.2 2821 7.86 19.15 1.32 19 916 <0.02 <0.02 3.5 0.08 1.32 0.05 <5 <5 22000 2500 810 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 29 3.4 19 <0.50 1 <0.50
R LNL03P04 8/11/05 09:35 0.173 9.73 2730 7.98 22.52 1.88 30 935 <0.02 0.1 2.5 <0.05 1.64 <0.02 <5 <5 100000 30000 3600 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 20 2.7 15 <0.50 0.63 <0.50
R LNL03P04 5/25/06 07:30 0.225 9.22 2668 7.62 17.91 2.22 23 902 <0.02 1.16 4.7 0.13 1.56 0.03 <5 <5 30000 6900 3500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 31 3.5 20 <0.50 <0.50 <0.50
R LNL03P04 6/29/06 07:05 0.108 5.69 2847 7.5 20.39 2.01 22 1070 <0.02 <0.02 4.3 0.15 0.92 <0.02 <5 <5 9500 690 1200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 25 2.6 13 <0.50 0.54 <0.50
R LNL03P04 9/8/06 07:25 0.324 6.03 2163 7.61 20.84 2.18 690 <0.02 <0.02 3 0.07 1.35 0.04 5 <5 9000 1300 1000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 13 3.6 13 <0.50 <0.50 <0.50
R LNL03P04 5/23/07 07:45 0.231 9.64 2764 7.93 17.18 1.91 18 975 0.02 3.7 5.4 0.09 3.45 0.04 <5 <5 6100 320 870 14.5 <1.0 <3.0 <3.0 <1.0 <0.50 12 4.7 26 <0.50 1.5 <0.50
R LNL03P04 6/22/07 07:50 0.165 5.23 2402 7.77 18.81 0.61 18 1075 0.02 0.02 3.6 0.07 1.38 0.03 <5 <5 400 <10 100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 13 6.2 20 <0.50 0.9 <0.50
R LNL03P04 8/30/07 07:27 0.264 6.08 2874 7.78 21.74 1.41 23 1150 0.02 1.27 3.7 0.06 1.79 0.04 <5 <5 8000 900 1900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 31 2 22 <0.50 0.77 <0.50

T LNL03P06 8/5/03 11:58 0.018 8.77 7.38 22.83 1.35 33 588 <0.02 <0.02 7.3 <0.05 1.27 0.06 <5 <5 1900 1400 1100 <5.0 <5.0 <5.0 <5.0 <8.00 38 15 41 <2.00 2.6 <2.00
T LNL03P06 8/14/03 12:15 0.02 8.95 6.99 23.15 2.04 37 504 <0.02 0.04 6.9 0.1 1.53 0.06 <5 <5 9300 6300 2600 <5.0 <5.0 <5.0 <5.0 <8.00 42 19 51 <2.00 2.3 <2.00
T LNL03P06 9/2/03 08:46 0.218 8.48 8.14 23.32 4.36 25 566 <0.02 0.03 0.7 <0.05 0.45 0.09 41 <5 62000 28000 22000 334 <5.0 <5.0 <5.0 <8.00 19 6.4 17 <2.00 4.3 <2.00
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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T LNL03P06 9/11/03 10:30 0.384 7.52 7.52 23.76 1000 33 415 <0.02 0.32 1.4 0.1 0.27 0.25 320 <5 1210 440 450 <5.0 <5.0 <5.0 <5.0 <8.00 11 7.4 42 <2.00 <1.00 <2.00
T LNL03P06 9/17/03 11:09 0.065 1.11 8.03 21.48 8.89 36 994 <0.02 0.25 7.9 0.21 1.86 0.21 6 <5 38000 13200 42000 <5.0 <5.0 <5.0 <5.0 <8.00 42 36 43 <2.00 3.2 <2.00
T LNL03P06 6/30/04 10:00 0.04 7.54 2683 7.95 20.01 24.3 25 864 0.68 0.18 2.71 0.09 23 78000 45000 18800 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 33 18 91 <2.00 2.4 <2.00
T LNL03P06 8/19/04 12:30 0.05 8.26 2459 7.79 21.78 7.23 29 866 0.05 4.5 1.73 0.05 8 26000 8050 10300 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 41 29 86 <2.00 4.2 <2.00
T LNL03P06 8/31/04 10:00 0.04 8.33 1957 7.4 22.1 3.43 24 850 0.06 4.7 1.43 0.07 <5 36000 26000 6500 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 31 22 11 <2.00 <1.00 <2.00
T LNL03P06 9/22/04 11:30 0.144 13.39 1475 8.05 22.31 81.7 31 540 0.21 2.6 0.2 2.24 0.06 120 65000 34000 11900 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 18 11 27 <2.00 <1.00 <2.00
T LNL03P06 9/29/04 10:22 0.01 12.85 1746 8.19 20.89 15 26 714 <0.02 7.3 1.3 4.79 0.24 18 <200,000 <200,000 <200,000 11.2 <5.0 <5.0 <5.0 <10.0 <8.00 24 21 68 <2.00 1.2 <2.00
T LNL03P06 5/4/05 08:55 0.675 8.66 3537 7.85 17.8 3.48 17 1420 <0.02 0.04 6 <0.05 0.83 0.08 6 30000 310 5400 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 110 8.1 72 <0.50 8.2 <0.50
T LNL03P06 6/2/05 10:45 0.011 9.12 3439 7.56 19.12 2.26 19 1220 <0.02 0.62 7.8 0.1 1.31 0.03 5 <5 90000 3400 3900 NR NR NR NR NR <0.50 80 9.6 41 <0.50 5.2 <0.50
T LNL03P06 7/12/05 09:38 0.048 9.15 1498 8 21.13 616 24 470 <0.02 0.31 3.1 0.15 0.45 0.19 440 <5 9000 3100 430 <10.0 <10.0 <10.0 <10.0 <10.0 3.1 16 6.1 80 0.98 3.9 2.9
T LNL03P06 8/9/05 08:15 0.014 8.4 2779 8 21.65 3.27 25 970 <0.02 <0.02 7.5 0.07 1.58 0.04 <5 <5 120000 80000 11000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 44 7.1 26 <0.50 2.1 <0.50
T LNL03P06 9/2/05 09:05 0.024 8.4 4035 7.81 21.18 2.3 23 1580 <0.02 0.12 5.8 0.08 1.16 0.03 <5 <5 45000 33000 3700 <10.0 <10.0 <10.0 <10.0 <10.0 0.59 200 7.5 49 <0.50 4.9 <0.50
T LNL03P06 5/3/06 11:50 0.189 7.04 1375 7.29 18.8 3.42 17 336 <0.02 2.9 5.3 0.11 5.39 0.06 50 <5 43000 10000 880 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 24 13 45 <0.50 1.9 <0.50
T LNL03P06 6/8/06 13:40 0.105 7.51 1552 7.47 21.4 10.3 21 355 <0.02 12 5.9 1.6 6.65 0.1 12 <5 45000 130 250 <2.0 <1.0 <3.0 <3.0 <1.0 1 34 21 190 <0.50 5.8 0.66
T LNL03P06 7/12/06 11:05 0.06 6.5 1674 7.42 24.02 3.06 31 445 <0.02 10.2 8 <0.05 5.43 0.61 6 <5 23000 <10 320 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 28 7.9 32 <0.50 2.3 <0.50
T LNL03P06 8/1/06 11:15 0.144 7.4 1840 7.56 24.92 3.34 24 480 <0.02 6 9.4 0.11 5.08 0.83 <5 <5 4200 160 800 222 <1.0 <3.0 <3.0 <1.0 1.6 16 9.2 45 <0.50 2.5 <0.50
T LNL03P06 9/21/06 11:00 0.116 2023 7.8 22.5 1.39 25 675 <0.02 2.5 5.9 <0.04 3.64 0.42 <5 <5 23000 <10 <10 16 <1.0 <3.0 <3.0 <1.0 <0.50 24 6.3 26 <0.50 2.7 <0.50
T LNL03P06 5/2/07 12:30 0.058 8.59 2183 7.75 18.36 3.19 21 925 0.02 1.91 8.9 0.12 3.25 0.08 <5 <5 37000 780 700 <2.0 <1.0 <3.0 18.4 <1.0 <0.50 48 15 38 <0.50 3.1 <0.50
T LNL03P06 6/5/07 11:30 0.035 8.98 2351 7.92 18.85 1.51 19 800 0.02 0.05 8.7 0.12 2.02 0.04 <5 <5 25000 900 6100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 25 13 26 <0.50 1.7 <0.50
T LNL03P06 7/11/07 10:50 0.064 7.38 2055 7.96 21.33 1.67 22 850 0.02 0.43 6.9 0.05 2.3 0.05 <5 <5 140000 55000 13000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 23 13 20 <0.50 0.87 <0.50
T LNL03P06 8/15/07 11:10 0.121 7.96 1523 7.75 23.87 1.63 32 425 0.02 0.2 6.2 0.05 2.48 0.05 16 <5 50000 23000 47000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 4.7 20 <0.50 0.79 <0.50
T LNL03P06 9/13/07 11:51 0.216 6.3 1639 7.8 23.27 3.99 28 475 0.02 2.48 4.3 0.11 3.22 0.06 6 <5 320000 19000 6000 35.3 <1.0 <3.0 <3.0 <1.0 <0.50 13 9 27 <0.50 0.94 <0.50

T LWI02P18 5/10/07 12:00 0.022 9.6 1138 7.7 19.69 4.67 29 320 0.02 0.06 1.9 0.08 0.75 0.04 <5 <5 31000 4400 3900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.1 5.6 7.7 <0.50 <0.50 <0.50
T LWI02P18 6/13/07 11:40 0.016 7.84 1396 7.76 21.23 835 30 450 0.02 0.13 1.1 0.09 0.57 0.04 250 <5 18000 990 2800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.9 1.4 <2.00 <0.50 <0.50 <0.50
T LWI02P18 7/19/07 10:45 0.013 1995 7.88 20.59 9.22 27 485 0.02 0.2 1.2 0.08 1.52 0.02 <5 <5 40000 6000 4900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4 3.5 6.6 <0.50 <0.50 <0.50
T LWI02P18 8/8/07 11:00 0.019 8.2 2105 7.67 20.56 23.3 28 770 0.02 0.33 1.8 0.06 1.85 0.02 17 <5 7100 700 1300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.7 2.5 3.2 <0.50 <0.50 <0.50
T LWI02P18 9/11/07 10:44 0.009 5.84 2781 7.87 19.55 25.9 32 755 0.02 0.3 1.3 0.12 1.6 0.02 17 <5 36000 8300 6500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.9 2.1 6.2 <0.50 <0.50 <0.50

T LWJ01ASVM 5/26/05 07:40 0.015 8.94 5970 7.34 18.72 0.31 17 2192 <0.02 0.04 1 0.1 1.08 <0.02 <5 9000 3500 130 NR NR NR NR NR <0.50 100 2.4 27 <0.50 32 <0.50
T LWJ01ASVM 6/21/05 DRY
T LWJ01ASVM 7/5/05 09:30 0.02 9.42 6105 7.75 19.91 0.26 20 2120 <0.02 <0.02 1.1 <0.05 0.99 0.04 <5 <5 3100 330 200 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 110 2.6 29 <0.50 14 <0.50
T LWJ01ASVM 7/28/05 07:30 0.02 8.62 5676 7.61 21.09 0.37 22 1980 <0.02 <0.02 3.5 <0.05 1.15 0.05 <5 <5 16000 13000 240 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 97 2.1 20 <0.50 15 <0.50
T LWJ01ASVM 8/30/05 07:35 0.013 8.16 5854 7.55 21.62 0.4 20 1960 <0.02 0.03 1.6 <0.05 1.19 0.03 <5 <5 17000 3700 740 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 90 2.2 16 <0.50 11 <0.50
T LWJ01ASVM 9/20/05 07:45 0.01 8.12 5745 7.72 21.07 0.6 20 1960 <0.02 <0.02 1.9 <0.05 1.08 0.07 <5 <5 27000 2000 1900 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 100 2.7 55 <0.50 16 <0.50
T LWJ01ASVM 5/5/06 11:10 0.015 13.4 5896 7.6 18.07 0.96 18 2020 <0.02 <0.02 1.9 0.06 1.18 <0.02 <5 <5 2600 1100 490 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 120 2.4 26 <0.50 23 <0.50
T LWJ01ASVM 6/13/06 11:15 0.015 9.26 6186 7.72 19.21 0.44 28 2150 <0.02 <0.02 1.5 0.08 1.53 0.04 <5 <5 2600 130 460 <8.0 <1.0 <1.0 <1.0 <1.0 <0.50 110 2.3 18 <0.50 17 <0.50
T LWJ01ASVM 7/13/06 10:55 0.01 8.72 6061 7.7 20.7 0.56 35 2085 <0.02 <0.02 0.9 0.09 1.4 0.05 <5 <5 3700 540 220 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 100 2.1 18 <0.50 17 <0.50
T LWJ01ASVM 8/2/06 11:10 0.013 9.75 6059 7.33 21.3 0.33 28 2210 <0.02 0.07 1.7 <0.05 1.27 0.09 <5 <5 8200 2800 170 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 100 2 17 <0.50 11 <0.50
T LWJ01ASVM 9/27/06 12:10 0.013 8.72 6096 7.76 20.49 0.29 29 2240 <0.02 <0.02 1.4 <0.05 1.15 0.04 <5 <5 5000 <10 <10 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 85 2.9 11 <0.50 23 <0.50
T LWJ01ASVM 5/4/07 12:15 0.012 13.37 6119 7.92 17.68 0.27 20 2000 0.02 0.02 1.3 0.12 1.2 0.03 <5 <5 1600 200 140 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 67 3.4 16 <0.50 12 <0.50
T LWJ01ASVM 6/7/07 11:35 0.012 9.21 5976 7.95 18.53 0.31 22 2250 0.02 0.03 0.8 0.05 1.14 0.03 <5 <5 3100 1700 1100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 68 3 18 <0.50 10 <0.50
T LWJ01ASVM 7/13/07 12:40 0.012 8.09 5930 7.78 21.33 0.66 34 2250 0.02 0.02 0.7 0.05 1.3 0.09 <5 <5 5600 2000 1300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 56 0.98 13 <0.50 6.2 <0.50
T LWJ01ASVM 8/2/07 11:10 0.015 8.05 5589 7.86 22.13 2.79 29 2050 0.02 0.02 0.4 0.5 1.32 0.12 5 <5 17000 6900 4100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 57 2.6 15 <0.50 2.4 <0.50
T LWJ01ASVM 9/5/07 11:08 0.007 8.5 6189 7.84 22.11 0.76 25 1940 0.02 0.06 0.6 0.05 1.24 0.15 <5 <5 2800 400 300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 54 0.95 7 <0.50 0.68 <0.50

T MVJ01P03 6/27/03 11:50 0.165 7.28 7.93 21.8 5.44 33 336 <0.02 0.07 1 0.19 1.13 <0.02 <5 <5 27000 12000 40400 805 <5.0 <5.0 <5.0 <8.00 5.5 19 70 <2.00 <1.00 2.1
T MVJ01P03 8/13/03 11:45 0.076 9.5 7.21 23.98 1.68 39 528 <0.02 0.07 0.9 0.14 1.77 0.07 <5 <5 25000 6000 15400 1300 <5.0 <5.0 <5.0 <8.00 <4.00 6.1 37 <2.00 <1.00 <2.00
T MVJ01P03 9/2/03 13:15 0.022 1.35 7.86 23.13 1.66 30 796 <0.02 <0.02 1.1 0.33 0.48 0.11 6 <5 60000 43000 16100 <5.0 <5.0 <5.0 <5.0 <8.00 4 12 35 <2.00 <1.00 <2.00
T MVJ01P03 9/11/03 13:00 0.066 6.57 7.35 23.65 3.66 36 798 <0.02 0.22 1.5 0.1 1.45 <0.02 32 <5 18600 5200 70 <5.0 <5.0 <5.0 <5.0 <8.00 4.6 16 40 <2.00 <1.00 <2.00
T MVJ01P03 9/17/03 08:22 0.087 2.17 7.62 21.79 4.65 21 486 <0.02 0.17 1.6 0.3 1.36 0.09 <5 <5 34000 7600 15800 80 <5.0 <5.0 <5.0 <8.00 <4.00 17 34 <2.00 <1.00 <2.00
T MVJ01P03 6/17/04 10:45 0.036 11.1 2401 7.89 20.3 2.85 29 856 0.12 1.5 0.1 1.37 0.04 <5 25000 15200 7000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 4.5 6.6 45 <2.00 <1.00 <2.00
T MVJ01P03 7/26/04 10:45 0.058 7.8 2281 7.7 23 2.3 28 600 0.12 1.5 0.25 7.82 <0.01 7 <5 85000 70000 23000 31.1 <5.0 <5.0 <5.0 <10.0 <8.00 6.6 9.7 47 <2.00 <1.00 <2.00
T MVJ01P03 8/24/04 12:30 0.038 7.79 2351 7.57 21.75 3.72 29 656 1.32 1.9 1.82 <5 28000 13000 49000 36.3 <5.0 <5.0 <5.0 <10.0 <8.00 7.9 39 53 <2.00 <1.00 <2.00
T MVJ01P03 9/16/04 14:25 0.09 6.8 3155 7.7 23.2 3.6 30 840 0.23 1.8 0.2 2.04 0.09 <5 106000 71000 18400 <5.0 <5.0 226 <5.0 <10.0 <8.00 13 38 40 <2.00 <1.00 <2.00
T MVJ01P03 9/23/04 11:32 0.076 7.9 1041 7.52 23.98 4.13 480 1.45 2.1 0.4 2.33 0.07 5 47000 30000 34000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 7 16 30 <2.00 <1.00 <2.00
T MVJ01P03 5/3/05 11:50 1.5 11.4 1902 7.46 18.5 36.1 26 500 <0.00 0.05 2.6 <0.02 1.11 0.08 78 6 77000 21000 27000 NR NR NR NR NR 2.4 9.4 72 35 <0.50 <0.50 <0.50
T MVJ01P03 6/1/05 09:45 0.22 7.79 2336 7.01 19.41 1.47 19 596 <0.02 0.32 1.9 0.27 1.38 0.04 <5 <5 320000 56000 19000 NR NR NR NR NR <0.50 13 11 19 <0.50 <0.50 <0.50
T MVJ01P03 7/8/05 13:05 0.074 8.75 3248 7.43 21.82 1.34 31 872 <0.02 0.09 3.1 <0.05 1.4 0.08 <5 <5 200000 11000 3900 <10.0 <10.0 <10.0 <10.0 <10.0 1.7 15 14 27 <0.50 <0.50 <0.50
T MVJ01P03 8/5/05 08:30 0.208 7.57 2429 7.52 21.81 1.66 22 630 <0.02 0.1 2.1 0.07 1.37 0.03 <5 <5 80000 62000 19000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 9.8 4.2 14 <0.50 <0.50 <0.50
T MVJ01P03 9/1/05 08:29 0.294 7.24 1910 7.44 21.81 24.7 21 492 <0.02 0.13 2.1 0.18 1.45 0.03 30 <5 54000 33000 5900 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.5 3.4 9.9 <0.50 <0.50 <0.50
T MVJ01P03 5/4/06 10:25 0.132 9.6 3472 7.4 17.1 1.96 17 980 <0.02 0.23 2.7 <0.05 1.02 0.05 <5 <5 53000 29000 3000 <2.0 <1.0 <3.0 <3.0 <1.0 1.1 16 7.8 21 <0.50 <0.50 <0.50
T MVJ01P03 6/20/06 11:15 0.297 8.02 2302 7.52 22.58 3.79 29 440 <0.02 0.03 2.6 0.12 0.91 0.05 <5 <5 1050000 130000 3900 <8.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <2.00 <0.50 <0.50 <0.50
T MVJ01P03 7/20/06 10:55 0.182 7.27 2263 7.47 23.02 2.29 30 630 <0.02 0.08 1.9 0.14 1.37 0.06 <5 <5 230000 13000 37000 <2.0 <1.0 <3.0 <3.0 <1.0 0.65 5.9 12 27 <0.50 <0.50 <0.50
T MVJ01P03 8/9/06 10:45 0.207 7.62 2085 7.16 22.81 1.69 28 545 <0.02 0.04 1.7 0.13 1.33 0.05 <5 <5 41000 33000 4900 <2.0 <1.0 <3.0 <3.0 <1.0 0.52 4.9 9 15 <0.50 <0.50 <0.50
T MVJ01P03 9/15/06 10:50 0.193 11.9 2476 7.61 21.03 1.49 24 815 <0.02 0.03 1.5 <0.05 1.29 0.04 <5 <5 310000 25000 7200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 11 7.5 17 <0.50 <0.50 <0.50
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T MVJ01P03 5/3/07 11:30 0.202 8.73 2019 7.75 17.47 2.38 21 805 0.02 0.02 2 0.11 0.71 0.03 <5 5 350000 11000 16000 <2.0 <1.0 65.7 <3.0 <1.0 0.53 4.4 17 22 <0.50 <0.50 <0.50
T MVJ01P03 6/6/07 10:25 0.15 8.11 2360 7.6 18.37 2.15 20 650 0.02 0.09 1.8 0.13 1.22 0.02 <5 <5 5800 1000 15000 7.6 <1.0 93.5 <3.0 <1.0 1.2 4.9 8.7 16 <0.50 <0.50 <0.50
T MVJ01P03 7/12/07 11:05 0.096 5.79 2209 7.77 21.13 675 24 750 0.02 0.21 1.9 0.32 1.38 0.05 51 <5 >1,200,000 18000 >120,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.5 3.6 13 <0.50 <0.50 <0.50
T MVJ01P03 8/1/07 10:35 0.144 7.67 2029 7.74 22.31 1.95 27 570 0.02 0.12 2.1 0.37 1.48 0.03 9 <5 110000 18000 11000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.3 7.3 13 <0.50 <0.50 <0.50
T MVJ01P03 9/4/07 10:40 0.106 7.59 2135 7.73 24.43 1.95 33 585 0.02 0.07 1.6 0.12 1.38 0.03 <5 <5 50000 28000 7700 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.6 13 13 <0.50 <0.50 <0.50

R MVJ07P02 7/7/03 13:14 0.07 12.66 7.9 21.07 195 34 490 <0.02 1.17 2.1 <0.05 1.87 0.15 <5 <5 2180 1260 750 <5.0 <5.0 <5.0 <5.0 <8.00 8 18 50 <2.00 <1.00 <2.00
R MVJ07P02 8/18/03 13:09 0.378 6.12 7.73 27.77 12.5 710 <0.02 <0.02 1.7 <0.05 0.94 0.1 31 <5 52000 27000 48000 <5.0 <5.0 <5.0 <5.0 <8.00 12 6.7 57 <2.00 1.5 <2.00
R MVJ07P02 9/4/03 09:05 0.103 8.35 7.97 22.6 11.3 33 472 <0.02 0.03 0.7 0.32 0.74 0.12 13 <5 10500 8700 9500 87 <5.0 <5.0 <5.0 <8.00 4.9 8.9 50 <2.00 1.3 <2.00
R MVJ07P02 6/17/04 13:00 0.081 11.84 1649 8.13 19.8 3.38 33 482 3.3 2.05 <0.02 8 13600 2400 6200 24.8 <5.0 <5.0 <5.0 <10.0 <8.00 6.9 13 52 <2.00 <1.00 <2.00
R MVJ07P02 7/28/04 12:00 0.066 7.96 1494 8.31 21.99 5.66 410 0.03 2.8 0.22 1.31 0.07 14 123000 81000 18600 21.5 <5.0 7170 <5.0 <10.0 <8.00 <4.00 12 34 <2.00 <1.00 <2.00
R MVJ07P02 8/26/04 11:45 0.108 9.21 1500 8.03 20.97 7.37 25 438 0.09 3.1 0.25 3.81 5 159000 95000 197000 55.9 <5.0 <5.0 <5.0 <10.0 <8.00 13 79 380 <2.00 2 3.3
R MVJ07P02 5/26/05 09:50 0.059 8.91 1580 7.74 18.64 1.86 22 478 <0.02 0.15 3.7 0.13 1.44 0.08 <5 270000 >120,000 5900 NR NR NR NR NR <0.50 6.9 6.8 15 <0.50 <0.50 <0.50
R MVJ07P02 7/22/05 11:10 0.33 8.7 1232 7.89 22.76 1.75 35 282 <0.02 0.08 2.2 <0.05 1.66 0.06 <5 <5 20000 9000 11000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 5.9 9 13 <0.50 <0.50 <0.50
R MVJ07P02 9/1/05 10:06 0.169 7.77 1480 7.96 21.55 7.4 25 416 <0.02 0.05 3 0.09 1.81 0.06 20 <5 240000 140000 10400 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.6 4.9 54 <0.50 <0.50 <0.50
R MVJ07P02 6/6/06 09:20 0.26 8.3 712 8.22 19.86 2.23 21 175 <0.02 0.03 1.6 0.18 1.01 <0.02 5 <1 170000 5300 4000 <2.0 <1.0 <3.0 <1.0 <1.0 <0.50 4.5 9.4 23 <0.50 <0.50 <0.50
R MVJ07P02 7/28/06 10:40 0.099 8.36 1095 7.94 24.17 8.31 30 275 <0.02 0.13 1.4 0.08 1.35 0.06 18 <5 46000 30000 8200 <2.0 <1.0 200 <3.0 <1.0 0.53 3.7 9.8 17 <0.50 <0.50 <0.50
R MVJ07P02 9/8/06 11:05 0.144 8.05 1214 8.02 22.19 2.06 26 320 <0.02 <0.02 0.9 0.1 1.98 <0.02 <5 <5 190000 32000 7100 <2.0 <1.0 64 <3.0 <1.0 0.64 5.8 14 19 <0.50 <0.50 <0.50
R MVJ07P02 5/31/07 09:30 0.081 9.61 1351 8.33 17.42 1.69 19 475 0.02 0.02 1.6 0.19 1.67 0.03 <5 <5 140000 4000 6000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.3 8.9 15 <0.50 <0.50 <0.50
R MVJ07P02 7/25/07 09:42 0.132 8.6 1440 8.07 21.98 3.52 25 400 0.02 0.04 2.3 0.15 1.49 0.05 <5 <5 38000 25000 13000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.3 8.6 35 <0.50 <0.50 <0.50
R MVJ07P02 9/25/07 09:22 0.077 10.58 1580 8.17 19.22 2.32 20 450 0.02 0.05 3.1 0.1 1.62 0.04 <5 <5 160000 6000 7300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.3 8.4 27 <0.50 <0.50 <0.50

T MVL02P14 5/16/06 07:40 0.067 4.69 1154 7.63 18.04 3.16 18 564 <0.02 0.52 5.1 0.14 1.35 0.04 6 <5 270000 270000 21000 <2.0 <1.0 2150 <3.0 <1.0 <0.50 13 6.6 14 <0.50 1.4 <0.50
T MVL02P14 6/21/06 07:40 0.072 8.97 972 7.86 20.22 3.38 20 350 <0.02 0.04 2.1 0.2 1.42 0.03 6 <5 390000 20000 31000 <2.0 <1.0 32.5 <3.0 50.3 <0.50 11 7.4 13 <0.50 1.9 <0.50
T MVL02P14 7/25/06 09:10 0.066 7.42 1119 7.62 24.6 5.94 28 350 <0.02 0.09 2.2 0.14 1.17 0.05 8 <5 420000 170000 33000 61.6 <1.0 <3.0 <3.0 <1.0 <0.50 12 11 35 <0.50 1.3 <0.50
T MVL02P14 8/22/06 09:20 0.21 1079 7.72 22.65 5.34 26 310 <0.02 0.11 1.6 0.11 1.44 0.05 9 <5 230000 9000 51000 23.4 <1.0 <3.0 <3.0 <1.0 <0.50 7.8 13 10 <0.50 1.6 <0.50
T MVL02P14 9/19/06 09:50 0.15 11.32 1340 8.02 20.96 2.54 25 340 <0.02 6.2 12.8 <0.05 1.22 <0.02 <5 <5 170000 40000 15000 16.7 <1.0 65.5 <3.0 <1.0 <0.50 7.7 9 13 <0.50 1.1 <0.50
T MVL02P14 5/16/07 07:45 0.18 9.57 1100 8.05 17.57 3.6 15 350 0.02 0.08 2.1 0.1 1.36 0.03 <5 <5 10700 9100 8800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.2 6.9 8.5 <0.50 <0.50 <0.50
T MVL02P14 6/19/07 07:40 0.322 8.85 1092 8.05 19.14 2.97 16 275 0.02 0.02 1.5 0.09 1.52 0.03 7 <5 270000 4500 21000 <2.0 <1.0 <3.0 <3.0 16.5 <0.50 3.3 6.4 9.1 <0.50 <0.50 <0.50
T MVL02P14 7/12/07 07:35 0.129 8.22 992 8.35 20.18 4.01 18 450 0.02 0.11 1.4 0.11 1.59 0.03 <5 <5 65000 14000 17000 22.4 <1.0 <3.0 <3.0 <1.0 <0.50 3.5 5.6 7.1 <0.50 <0.50 <0.50
T MVL02P14 8/1/07 07:35 0.48 8.27 1034 8.21 22.34 4.75 21 300 0.02 0.09 1.7 0.1 1.81 0.03 14 <5 190000 16000 28000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4 8.4 7.6 <0.50 <0.50 <0.50
T MVL02P14 9/4/07 07:40 0.28 7.93 1157 8.01 24.33 5.38 25 400 0.02 0.28 1.2 0.05 1.88 0.05 9 <5 270000 54000 48000 193.7 <1.0 <3.0 <3.0 <1.0 <0.50 3.4 4.8 7.6 <0.50 <0.50 <0.50

R MVL02P20 6/11/03 12:00 0.015 10.73 8.57 17.77 9.64 26 172 <0.02 0.05 1.8 0.06 1.21 <0.02 19 <5 400 155 190 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 9 20 <2.00 <1.00 <2.00
R MVL02P20 8/14/03 09:30 0.035 9.79 7.37 21.71 3.45 30 156 <0.02 <0.02 1.3 0.07 1.4 0.03 <5 <5 8100 3400 6600 530 <5.0 <5.0 <5.0 <8.00 <4.00 7.8 27 <2.00 <1.00 <2.00
R MVL02P20 9/4/03 10:55 0.017 8.92 7.98 21.8 1.9 32 342 <0.02 0.27 1 0.2 0.65 0.06 <5 <5 75000 42000 53000 5140 <5.0 <5.0 <5.0 <8.00 4.3 15 27 <2.00 <1.00 <2.00
R MVL02P20 7/14/04 DRY
R MVL02P20 7/28/04 09:30 0.096 9.12 832 8.24 21.4 6.94 208 0.13 0.9 0.4 1.31 10 52000 28000 42000 656 <5.0 38 <5.0 <10.0 <8.00 8.7 16 77 <2.00 <1.00 <2.00
R MVL02P20 8/4/04 13:30 0.008 8.66 817 8.41 20.41 2.37 296 1.5 0.16 1.82 0.03 <5 36000 28000 10600 475 <5.0 290 <5.0 <10.0 <8.00 4 9.1 35 <2.00 <1.00 <2.00
R MVL02P20 8/26/04 09:00 0.35 9.13 885 8.14 20.6 4.95 27 252 <0.02 1.7 0.1 1.7 <0.02 7 88000 58000 9850 41.7 <5.0 31.1 <5.0 <10.0 <8.00 5.1 7.6 29 <2.00 <1.00 <2.00
R MVL02P20 6/14/05 09:55 0.028 8.78 1127 7.74 19.35 26.6 20 300 0.26 2.5 38.8 1.36 <0.02 47 <5 280000 >120,000 33000 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 7.1 22 48 <0.50 0.5 0.8
R MVL02P20 8/4/05 09:10 0.014 8.63 1164 8.23 21.05 1.72 25 308 <0.02 0.03 3.5 <0.05 1.44 0.04 <5 <5 340000 47000 12000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 6.1 5 11 <0.50 <0.50 <0.50
R MVL02P20 9/7/05 10:27 0.015 8.89 990 7.89 20.34 2.5 27 246 <0.02 0.09 2 <0.05 2.54 0.04 <5 <5 120000 75000 21000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4.6 8.7 10 <0.50 <0.50 <0.50
R MVL02P20 5/16/06 10:00 0.023 4.94 1007 7.74 17.52 2.83 24 248 <0.02 15.7 1.9 0.15 21.35 0.04 <5 <5 240000 16000 10000 <2.0 <1.0 14700 <3.0 <1.0 0.62 5.3 9.7 15 <0.50 <0.50 <0.50
R MVL02P20 6/21/06 09:20 0.03 9.7 683 7.99 19.24 2.8 24 195 <0.02 <0.02 2 0.12 1.25 0.05 5 <5 40000 5700 7600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4 10 9.1 <0.50 <0.50 <0.50
R MVL02P20 8/22/06 10:40 0.015 1006 7.82 22.2 4.48 29 260 <0.02 0.24 1 0.21 1.64 0.03 8 <5 270000 170000 65000 72 <1.0 36 <3.0 <1.0 <0.50 3.7 6.7 9.3 <0.50 <0.50 <0.50
R MVL02P20 5/16/07 09:35 0.018 10.91 914 8.27 16.21 2.86 17 250 0.02 0.02 2.2 0.06 1.06 0.04 <5 <5 5800 3700 8800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2 4.6 6.2 <0.50 <0.50 <0.50
R MVL02P20 6/19/07 09:10 0.096 8.5 856 8.18 18.92 4.87 19 300 0.02 0.02 1.8 0.07 1.53 0.04 6 <5 47000 7000 48000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.3 7.9 11 <0.50 <0.50 <0.50
R MVL02P20 8/17/07 09:03 0.036 9.48 1031 8.38 22.3 3.36 26 260 0.02 0.02 1.3 0.25 1.26 0.04 5 <5 250000 10000 11200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3 6.6 21 <0.50 <0.50 <0.50

T MVL03P09 5/24/05 13:01 0.45 8.17 3430 6.67 20.45 7.42 26 1508 <0.02 0.11 1.3 <0.05 1.07 0.04 9 <5 25000 2300 1300 NR NR NR NR NR <0.50 71 3.6 29 <0.50 18 <0.50
T MVL03P09 6/16/05 12:10 0.36 7.83 3277 6.5 20.29 2.01 20 1410 <0.00 0.13 2.6 <0.05 1.17 0.04 <5 <5 33000 2000 2800 <1.0 <1.0 <1.0 <1.0 <1.0 0.73 82 5.1 36 <0.50 19 <0.50
T MVL03P09 7/26/05 09:45 0.81 7.48 3439 6.82 21.86 1.96 28 1484 <0.02 2.4 <0.20 <0.05 0.79 <0.02 6 <5 28000 16000 700 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 130 4.8 45 <0.50 33 <0.50
T MVL03P09 8/25/05 09:35 1.404 6.91 3037 6.74 21.95 5 28 1350 <0.02 0.15 2.4 <0.05 1.44 0.04 20 <5 47000 35000 5400 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 97 3.3 40 <0.50 15 <0.50
T MVL03P09 9/15/05 09:35 1.512 7.27 3381 7.09 20.67 4.1 20 1440 <0.02 0.12 2.3 0.06 0.73 <0.02 10 <5 41000 20000 980 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 110 4.2 37 <0.50 29 <0.50
T MVL03P09 5/4/06 08:20 0.765 8.47 3128 6.8 19.44 1.75 16 1150 <0.02 0.22 3.2 <0.05 0.86 <0.02 <5 <5 50000 6000 300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 110 6 41 <0.50 26 <0.50
T MVL03P09 6/20/06 09:45 0.63 8.07 3090 6.97 20.71 12.3 26 1120 <0.02 0.27 2.9 <0.05 1.23 0.08 68 <5 170000 30000 26000 <8.0 <1.0 <1.0 <1.0 <1.0 <0.50 87 5.2 49 <0.50 18 <0.50
T MVL03P09 7/20/06 09:25 0.627 7.35 3048 7.2 22.04 15.7 22 1210 <0.02 0.26 2.1 0.11 1.13 0.04 <5 <5 43000 20000 8000 12.7 <1.0 <3.0 <3.0 <1.0 <0.50 79 4.8 40 <0.50 24 <0.50
T MVL03P09 8/9/06 09:23 0.9 6.98 2885 6.59 22.49 15.8 24 1055 <0.02 0.26 3.2 0.09 1.62 0.03 39 <5 80000 40000 12000 32.2 <1.0 <3.0 <3.0 <1.0 0.68 62 11 31 <0.50 15 <0.50
T MVL03P09 9/15/06 09:20 0.663 13.68 2839 7.43 21.07 3.71 21 1245 <0.02 0.07 3.3 0.12 0.93 <0.02 8 <5 41000 29000 4200 4 <1.0 <3.0 <3.0 <1.0 <0.50 98 3.9 37 <0.50 24 <0.50
T MVL03P09 5/3/07 09:45 0.644 7.37 3024 6.8 19.51 3.93 20 1575 0.02 0.99 2 0.05 1.28 0.02 <5 <5 55000 1900 1070 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 100 5.1 45 <0.50 26 <0.50
T MVL03P09 6/6/07 08:35 0.663 7.63 2593 6.97 19.74 9.01 18 1125 0.02 0.13 2.4 0.08 1.24 0.02 13 <5 25000 10000 4600 <2.0 <1.0 <3.0 <3.0 <1.0 0.91 87 5 38 <0.50 23 <0.50
T MVL03P09 7/12/07 09:25 0.84 7.24 2905 7.36 20.83 2.16 23 1375 0.02 0.14 2.2 0.05 0.84 0.02 <5 <5 37000 7600 1500 <2.0 6.2 67.1 <3.0 <1.0 <0.50 100 4.5 40 <0.50 26 <0.50
T MVL03P09 8/1/07 09:15 0.9 7.21 2421 7.11 21.78 5.1 23 1060 0.02 0.1 1.7 0.1 1.02 0.05 <5 <5 110000 28000 21000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 67 6.2 30 <0.50 16 <0.50
T MVL03P09 9/4/07 09:12 1.371 8.02 2466 7.25 23.1 2.38 29 990 0.02 0.16 1.9 0.06 1.34 0.04 7 <5 220000 42000 9000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 60 4.1 28 <0.50 16 <0.50

R MVL03P11 6/11/03 09:26 0.056 11.16 7.96 19.33 7.5 22 610 <0.02 0.08 2.4 0.15 2.5 0.06 20 <5 40 <10 <10 <5.0 <5.0 <5.0 <5.0 <8.00 8.4 7.3 18 <2.00 1.1 <2.00
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R MVL03P11 8/14/03 10:15 0.084 9.72 7.21 23.03 1.14 34 858 <0.02 0.06 2.1 <0.05 1.23 0.05 <5 <5 28000 12200 2800 109 <5.0 <5.0 <5.0 <8.00 8.1 5.2 26 <2.00 1.6 <2.00
R MVL03P11 9/2/03 12:02 0.09 3.05 8.26 23.86 1.11 29 1040 <0.02 <0.02 0.5 0.28 0.28 0.05 8 <5 62000 48000 7800 <5.0 <5.0 <5.0 <5.0 <8.00 6 9.4 23 <2.00 1.5 <2.00
R MVL03P11 6/30/04 11:00 0.072 8.08 2316 8.2 20.46 2.18 24 964 0.55 2 1.1 0.08 0.08 <5 15300 8800 6700 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 10 7.7 41 <2.00 <1.00 <2.00
R MVL03P11 7/28/04 10:15 0.126 8.33 2622 8.18 22.42 1.87 26 1086 <0.02 2.7 0.15 0.85 0.06 <5 29000 15600 6000 13.5 <5.0 21.7 <5.0 <10.0 <8.00 13 7.5 22 <2.00 1.1 <2.00
R MVL03P11 8/26/04 11:00 0.084 9.28 2322 8.17 21.85 3.28 23 1026 0.03 1.7 0.1 0.96 5 52000 32000 19600 <5.0 <5.0 305 <5.0 <10.0 <8.00 12 6.9 22 <2.00 1.1 <2.00
R MVL03P11 6/8/05 10:55 0.18 8.93 2417 7.64 19.88 11.1 22 945 <0.02 0.03 3.2 0.09 1.58 0.04 40 <5 69000 10700 87000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 19 4 8.5 <0.50 0.71 <0.50
R MVL03P11 7/21/05 12:30 0.225 8.13 3051 7.83 23.44 1.9 35 1312 <0.02 0.05 2.5 0.92 1.52 0.04 <5 <5 18000 8000 3400 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 20 6.7 18 <0.50 1.3 <0.50
R MVL03P11 8/11/05 11:15 0.12 8.32 2229 8.12 23.26 2.18 29 885 <0.02 0.03 2.9 <0.05 1.67 0.03 6 <5 330000 150000 >120,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 14 5.6 25 <0.50 0.76 0.5
R MVL03P11 5/16/06 13:10 0.102 5.68 3034 7.92 19.35 3.84 26 1354 <0.02 <0.02 3.1 0.11 1.34 <0.02 8 <5 30000 12000 1300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 28 18 33 <0.50 2.2 0.6
R MVL03P11 6/21/06 11:05 0.192 9.37 2834 7.88 20.89 1.31 27 1245 <0.02 <0.02 2.9 0.1 0.94 0.06 <5 <5 46000 3300 3600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 24 4.2 7.8 <0.50 0.94 <0.50
R MVL03P11 8/29/06 11:15 0.32 8.83 2179 7.86 23.15 4.18 31 870 <0.02 <0.02 1.8 0.06 1.38 0.07 20 <5 70000 16000 17000 <2.0 <1.0 86.4 <3.0 <1.0 <0.50 9.5 5.7 7.9 <0.50 0.69 <0.50
R MVL03P11 5/16/07 11:20 0.324 9.5 2974 8.19 17.97 2.35 19 1300 0.02 0.07 3.6 0.05 1.28 0.03 <5 <5 7600 4000 18000 <2.0 <1.0 22 <3.0 <1.0 <0.50 6.6 4.7 9.4 <0.50 0.58 <0.50
R MVL03P11 6/19/07 11:10 0.9 8.41 2279 8.14 20.41 3.33 25 1025 0.02 0.02 2.4 0.1 1.02 0.04 5 <5 23000 2100 4400 31.9 <1.0 <3.0 <3.0 <1.0 2.8 5.3 5.8 6.9 <0.50 0.71 <0.50
R MVL03P11 8/17/07 10:35 1.8 9.03 2569 8.19 23.87 12 27 1080 0.02 0.03 1.8 0.05 0.99 0.02 10 <5 56000 11000 3500 <2.0 <1.0 184.4 <3.0 <1.0 0.89 7.3 5.1 8.2 <0.50 <0.50 <0.50

R RSML02P25 6/25/03 10:00 1.35 8.94 8.19 18.86 2.7 24 498 <0.02 <0.02 1.5 0.2 1.42 <0.02 <5 <5 8200 4700 7050 125 <5.0 <5.0 <5.0 <8.00 <4.00 9.3 27 <2.00 <1.00 <2.00
R RSML02P25 8/15/03 08:45 0.17 9.29 7.28 21.7 6.87 26 412 <0.02 <0.02 1.9 <0.05 1.31 0.04 7 <5 37000 7850 1900 222 <5.0 <5.0 <5.0 <8.00 <4.00 3.3 35 <2.00 <1.00 <2.00
R RSML02P25 9/9/03 12:45 0.3 9.57 7.95 21.31 3.47 24 740 <0.02 0.07 1.4 0.07 0.35 <0.02 9 <5 36000 22000 66000 137 <5.0 <5.0 <5.0 <8.00 <4.00 4.5 23 <2.00 <1.00 <2.00
R RSML02P25 6/15/04 10:20 0.112 9.26 1209 8 19.4 2.98 22 390 0.09 <0.05 0.55 0.03 <5 34000 27000 11000 289 <5.0 66.2 <5.0 <10.0 <8.00 <4.00 4.2 43 <2.00 <1.00 <2.00
R RSML02P25 8/16/04 10:13 0.26 9.51 1150 7.94 21.92 2.89 27 346 0.8 1.5 1.43 0.13 6 42000 19800 21000 18.9 <5.0 82.7 <5.0 <10.0 <8.00 5.2 6.5 32 <2.00 <1.00 <2.00
R RSML02P25 9/13/04 09:18 0.45 8.38 881 7.93 22.3 1.75 320 0.68 0.9 0.74 0.04 <5 31000 21000 10600 95.4 <5.0 16.9 <5.0 <10.0 <8.00 4.8 3.2 25 <2.00 <1.00 <2.00
R RSML02P25 6/9/05 10:30 0.9 9.67 1306 7.5 18.41 1.62 24 402 <0.02 0.29 2.3 <0.05 0.65 0.04 <5 <5 45000 15000 3800 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 6.9 2.6 7.9 <0.50 <0.50 <0.50
R RSML02P25 8/2/05 09:35 0.578 8.89 1383 8.02 21.63 2.92 26 460 <0.02 <0.02 3.1 <0.05 1.25 0.05 <5 <5 41000 8000 6300 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 5.9 2.7 9.2 <0.50 <0.50 <0.50
R RSML02P25 9/6/05 07:30 0.648 8.75 1470 7.96 18.87 1.6 25 518 <0.02 0.04 2 <0.05 0.96 0.04 <5 <5 130000 23000 5000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 6.9 2.5 6.9 <0.50 <0.50 <0.50
R RSML02P25 5/18/06 09:20 0.51 8.86 1601 7.87 18.58 1.28 20 569 <0.02 <0.02 2.5 0.07 0.79 <0.02 <5 <5 50000 12000 530 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 10 3.2 9.9 <0.50 <0.50 <0.50
R RSML02P25 6/28/06 07:40 0.578 9.14 1494 7.82 20.87 2.4 27 525 <0.02 0.24 2 <0.05 1.56 0.05 <5 <5 44000 7000 25000 114 <1.0 7.1 <3.0 <1.0 <0.50 9.6 3.6 16 <0.50 <0.50 <0.50
R RSML02P25 8/25/06 07:35 0.495 8.62 1380 7.7 21.21 2.41 21 460 <0.02 0.04 1.3 0.07 0.92 0.04 <5 NR 36000 26000 17000 25 <1.0 <3.0 <3.0 <1.0 <0.50 2.2 4 7.7 <0.50 <0.50 <0.50
R RSML02P25 5/22/07 08:10 0.432 9.81 1592 7.9 17.6 1.64 17 575 0.02 0.16 2.1 0.05 1 0.04 <5 <5 48000 17000 5800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.3 2.8 5 <0.50 <0.50 <0.50
R RSML02P25 6/28/07 07:50 0.68 7.2 1405 8.1 19.02 2.44 21 575 0.02 0.02 1.4 0.05 0.99 0.03 <5 8 63000 22000 7300 <2.0 <1.0 441.7 <3.0 <1.0 <0.50 2.3 3.3 4.8 <0.50 <0.50 <0.50
R RSML02P25 8/23/07 08:04 0.51 8.81 1553 8.01 21.63 2.11 21 550 0.02 0.08 4.1 0.05 1.93 0.05 <5 <5 51000 32000 10000 <2.0 <1.0 148.1 <3.0 <1.0 <0.50 2.3 2.1 4.6 <0.50 <0.50 <0.50

R RSML02P28 7/15/03 09:30 0.072 8.55 8.23 20.05 25.8 28 172 <0.02 0.9 1.1 0.3 0.85 0.05 25 <5 10000 5600 5150 <5.0 <5.0 <5.0 <5.0 <8.00 17 19 75 <2.00 <1.00 <2.00
R RSML02P28 8/15/03 10:20 0.016 9.33 6.77 21.35 10.2 29 158 <0.02 0.14 1.8 0.22 0.17 0.04 13 <5 4200 1450 1850 <5.0 <5.0 <5.0 <5.0 <8.00 17 19 75 <2.00 <1.00 <2.00
R RSML02P28 9/8/03 12:27 0.03 8.81 7.85 23.58 5.22 32 272 <0.02 0.14 1 0.45 0.23 0.1 <5 <5 37000 2800 7600 <5.0 <5.0 <5.0 <5.0 <8.00 4.1 16 61 <2.00 <1.00 <2.00
R RSML02P28 6/15/04 11:30 0.04 14 522 8.3 20 5.59 23 270 0.24 1.4 0.55 1.13 <0.02 <5 11200 7200 6800 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 6.1 15 63 <2.00 <1.00 <2.00
R RSML02P28 8/16/04 11:17 0.01 9 800 7.96 23.44 42.8 204 0.23 1.8 0.97 35 6400 1460 3400 11 <5.0 <5.0 <5.0 <10.0 <8.00 7.4 6.4 63 <2.00 <1.00 <2.00
R RSML02P28 9/13/04 DRY
R RSML02P28 6/9/05 12:15 0.014 9.91 1084 7.84 17.96 5.99 20 266 <0.02 0.03 1.4 0.6 1.57 0.04 <5 <5 340000 800 970 <1.0 <1.0 <1.0 <1.0 <1.0 0.88 7.4 19 50 <0.50 <0.50 0.6
R RSML02P28 8/2/05 11:25 0.017 9.08 996 8.05 21.54 2.3 32 274 <0.02 <0.02 2.1 0.08 1.38 0.03 <5 <5 31000 21000 1500 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 6 7.5 20 <0.50 <0.50 <0.50
R RSML02P28 9/6/05 09:35 0.168 8.52 870 8.2 21.14 3.1 30 210 <0.02 0.11 2 <0.05 0.55 0.04 <5 <5 20000 1190 1900 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4.1 2.6 13 <0.50 <0.50 <0.50
R RSML02P28 5/18/06 11:20 0.017 9.45 591 8.4 17.14 0.98 23 166 <0.02 0.07 2 0.08 0.41 0.03 <5 <5 5100 3200 150 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.3 2.4 17 <0.50 <0.50 <0.50
R RSML02P28 6/28/06 10:00 0.15 9.26 659 8.11 21.24 4.21 33 155 <0.02 0.27 2.1 0.35 1.03 0.04 11 <5 420000 68000 4300 <2.0 <1.0 <3.0 <3.0 <1.0 0.52 8.9 21 120 <0.50 <0.50 <0.50
R RSML02P28 8/25/06 10:00 0.045 8.69 844 8.22 21.64 25.9 29 180 <0.02 0.19 1.4 0.06 0.62 0.1 30 <5 5600 3100 200 <2.0 <1.0 <3.0 <3.0 <1.0 3.8 1 6.6 4.7 <0.50 <0.50 <0.50
R RSML02P28 5/22/07 10:30 0.016 9.97 1058 8.97 16.23 5.18 19 225 0.02 0.04 2.7 0.06 1.76 0.03 <5 <5 400000 27000 52000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2 9.4 20 <0.50 <0.50 <0.50
R RSML02P28 6/28/07 09:55 0.091 7.21 738 8.32 20.22 2.3 26 225 0.02 0.05 1.7 0.05 0.74 0.05 <5 <5 460000 66000 4400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.5 7.1 12 <0.50 <0.50 <0.50
R RSML02P28 8/23/07 09:59 0.018 9.04 1057 8.4 21.26 1.09 27 300 0.02 0.02 2.3 0.05 0.94 0.03 <5 <5 16000 3000 1400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.2 5.1 15 <0.50 <0.50 <0.50

R RSML02P32 7/15/03 10:58 0.114 6.91 7.98 21.65 5.89 28 298 <0.02 0.48 3.6 <0.05 1.15 <0.02 8 <5 29000 18000 24800 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 23 41 <2.00 <1.00 <2.00
R RSML02P32 8/15/03 11:32 1.1 9.34 7.01 22.92 11.6 37 234 <0.02 0.22 2.4 0.22 1.34 <0.02 8 <5 4950 1800 3300 310 <5.0 <5.0 <5.0 <8.00 <4.00 22 34 <2.00 <1.00 <2.00
R RSML02P32 9/8/03 13:27 0.063 7.93 7.71 22.97 3.16 30 344 <0.02 0.15 1.2 0.15 0.39 0.17 <5 <5 8900 6200 8000 128 <5.0 <5.0 62 <8.00 <4.00 11 24 <2.00 <1.00 <2.00
R RSML02P32 6/21/04 13:00 0.05 8.41 1606 8.1 20.21 4.9 28 404 0.16 3.9 0.13 1.21 <0.02 6 16100 8950 10000 199 <5.0 <5.0 <5.0 <10.0 <8.00 <4.00 6.7 70 <2.00 <1.00 <2.00
R RSML02P32 8/16/04 12:29 0.108 9.21 1253 8.02 23.31 1.93 392 0.03 3 1.68 <5 31000 24000 50000 56.3 <5.0 19.8 <5.0 <10.0 <8.00 4.8 12 41 <2.00 <1.00 <2.00
R RSML02P32 9/13/04 10:28 0.137 8.71 1037 7.77 23 2.88 438 0.25 2.9 1.34 0.13 <5 45000 35000 9450 147 <5.0 289 <5.0 <10.0 <8.00 5.4 9.4 31 <2.00 <1.00 <2.00
R RSML02P32 6/14/05 12:50 0.09 9.44 1251 7.36 20.54 2.82 29 384 <0.02 0.36 4.6 0.07 0.96 0.04 <5 <5 52000 40000 1900 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 4.7 24 12 <0.50 <0.50 <0.50
R RSML02P32 8/4/05 11:10 0.281 8.37 1043 8.02 23.07 6.59 32 272 <0.02 0.1 3.4 0.08 1.4 0.06 10 <5 33000 8000 7000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 3.9 5.3 21 <0.50 <0.50 <0.50
R RSML02P32 9/6/05 11:22 0.11 8.42 1405 7.92 22.19 1.6 31 364 <0.02 0.03 3.1 <0.05 1.48 0.03 <5 <5 20000 8600 6500 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4.4 5.2 11 <0.50 <0.50 <0.50
R RSML02P32 5/18/06 13:45 0.12 8.98 1123 7.87 18.8 8.05 24 342 <0.02 <0.02 3.4 <0.05 0.97 <0.02 7 <5 190000 150000 53000 114 <1.0 <3.0 <3.0 <1.0 0.59 5.9 9.9 18 <0.50 <0.50 <0.50
R RSML02P32 6/28/06 12:25 0.132 9.2 1096 7.84 21.96 1.95 37 335 <0.02 1.45 3.4 0.48 2.3 0.07 <5 <5 19000 4100 17000 6.1 <1.0 <3.0 <3.0 <1.0 <0.50 5.6 15 20 <0.50 <0.50 <0.50
R RSML02P32 8/25/06 12:30 0.108 8.57 1229 7.79 23.3 2.85 31 310 <0.02 11.1 2.7 0.1 29.9 0.05 <5 <5 58000 25000 43000 17.4 <1.0 <3.0 <3.0 <1.0 <0.50 1.9 7.5 11 <0.50 <0.50 <0.50
R RSML02P32 5/22/07 13:35 0.1 9.65 1362 8.16 17.95 0.61 19 450 0.02 0.02 2.9 0.08 0.8 0.02 <5 <5 6100 4400 1220 <2.0 <1.0 <3.0 <3.0 <1.0 0.64 1.2 3.3 9.2 <0.50 <0.50 <0.50
R RSML02P32 6/28/07 12:25 0.338 6.98 1104 8.07 22.26 6.56 30 400 0.02 0.02 1 0.06 3.77 0.03 <5 <5 680000 580000 86000 <2.0 <1.0 <3.0 <3.0 <1.0 0.53 1.9 6.7 11 <0.50 <0.50 <0.50
R RSML02P32 8/23/07 12:07 0.18 8.8 1155 8.17 24.31 1.6 26 325 0.02 0.04 2.1 0.23 1.29 0.04 <5 <5 57000 28000 16000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.3 3.8 10 <0.50 <0.50 <0.50

R RSML02P45 6/25/03 11:45 0.032 7.74 8.26 18.87 7.81 32 290 <0.02 0.11 3.5 <0.05 1.33 0.06 50 <5 9550 8300 5500 988 <5.0 <5.0 <5.0 <8.00 <4.00 10 36 <2.00 <1.00 <2.00
R RSML02P45 8/15/03 13:15 0.016 7.18 6.9 22.48 4.17 36 368 <0.02 <0.02 4.5 <0.05 0.36 0.05 5 <5 2900 2700 6550 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 4.2 22 <2.00 <1.00 <2.00
R RSML02P45 9/9/03 10:32 0.045 7.84 8.1 20.8 2.85 23 286 <0.02 0.19 1 0.1 0.33 0.04 <5 <5 26000 14600 8100 1190 <5.0 <5.0 171 <8.00 <4.00 4.9 27 <2.00 <1.00 <2.00
R RSML02P45 6/15/04 13:30 0.01 7.17 1246 7.9 20.8 1.74 24 360 0.38 1.7 0.96 0.08 <5 30000 23000 10600 551 <5.0 91.3 <5.0 <10.0 <8.00 <4.00 4.3 34 <2.00 <1.00 <2.00
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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R RSML02P45 8/16/04 14:00 0.01 9.15 1528 8.13 22.67 3.56 430 0.06 2.9 <0.05 1.72 0.09 5 7800 6300 6600 40.3 <5.0 <5.0 <5.0 <10.0 <8.00 6.1 7.3 37 <2.00 <1.00 <2.00
R RSML02P45 9/13/04 11:35 0.022 9.53 1177 7.97 24.56 2.91 454 0.06 2.7 1.28 0.08 <5 10600 7300 5600 498 <5.0 <5.0 <5.0 <10.0 <8.00 <4.00 3.6 26 <2.00 <1.00 <2.00
R RSML02P45 5/13/05 10:55 0.14 7.57 1276 7.88 18.11 10.4 32 400 <0.02 0.15 2.6 0.13 0.77 0.03 12 <5 41000 9300 10000 NR NR NR NR NR <0.50 5.8 4.7 5.5 <0.50 <0.50 <0.50
R RSML02P45 7/21/05 10:35 0.07 8.89 1442 7.94 22.32 1.35 34 402 <0.02 <0.02 2.5 <0.05 1.47 0.06 <5 <5 17000 11000 5200 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4.5 9 14 <0.50 <0.50 <0.50
R RSML02P45 8/24/05 10:32 0.034 21.82 1586 8.03 21.82 1.3 28 400 <0.02 0.08 2.9 <0.05 1.14 0.03 <5 <5 43000 7500 4900 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4.6 3.5 7.7 <0.50 <0.50 <0.50
R RSML02P45 5/17/06 10:03 0.105 8.84 1142 8.01 18.39 3.82 24 320 <0.02 0.13 2.8 0.08 1.07 0.03 <5 <5 120000 17000 1200 69.2 <1.0 <3.0 <3.0 <1.0 <0.50 5.5 4.7 9.6 <0.50 <0.50 <0.50
R RSML02P45 6/22/06 09:45 0.048 9.17 1065 8.08 19.67 2.81 26 350 <0.02 <0.02 2.9 0.11 1.35 0.04 5 <5 40000 15000 5400 9.9 <1.0 <3.0 <3.0 <1.0 <0.50 4.8 4.1 6.5 <0.50 <0.50 <0.50
R RSML02P45 8/23/06 09:40 0.06 8.1 1645 7.85 22.71 3.57 31 385 <0.02 0.03 1.5 0.7 2.38 0.25 7 <5 39000 8000 12000 <2.0 <1.0 <3.0 <3.0 <1.0 0.65 8 7.4 5.7 <0.50 <0.50 <0.50
R RSML02P45 5/17/07 10:45 0.034 10.71 1501 8.28 17.04 1.23 22 755 0.02 0.38 2.5 0.1 1 0.03 <5 <5 40000 5100 8100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.3 2.5 7.2 <0.50 <0.50 <0.50
R RSML02P45 6/20/07 09:30 0.034 9.43 1206 8.22 18.72 1.98 23 400 0.02 0.02 2.1 0.1 0.96 0.04 <5 <5 61000 5200 3900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.3 3 7.8 <0.50 <0.50 <0.50
R RSML02P45 8/14/07 10:41 0.14 1.64 32 300 0.02 0.13 2 0.1 0.79 0.04 6 <5 39000 8000 7200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.4 2.4 4.3 <0.50 <0.50 <0.50

R RSML11P02 7/31/03 11:30 0.48 10.53 7.96 23.59 8.8 34 180 <0.02 0.19 2.4 0.9 1.44 0.05 44 <5 26400 10600 11300 555 <5.0 <5.0 <5.0 <8.00 <4.00 26 58 <2.00 <1.00 <2.00
R RSML11P02 8/20/03 09:30 0.132 8.1 8.5 22.1 3.59 26 298 <0.02 0.94 <0.20 <0.05 2.65 <0.02 <5 <5 16300 7400 9900 2600 <5.0 <5.0 <5.0 <8.00 <4.00 9 42 <2.00 <1.00 <2.00
R RSML11P02 9/10/03 09:00 0.158 19.01 8.24 20.79 8.75 25 415 <0.02 0.22 2 <0.05 1.73 0.03 12 <5 41000 25000 33000 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 8.2 22 <2.00 <1.00 <2.00
R RSML11P02 5/5/04 12:00 0.3 8.36 1054 8.23 18.98 2.13 28 356 0.33 2.9 0.08 1.44 0.06 271 <5.0 <5.0 <5.0 53.5 <8.00 <4.00 9.3 35 <2.00 <1.00 <2.00
R RSML11P02 7/29/04 09:45 0.108 8.37 1159 8.04 21.2 5.22 290 0.3 2.8 0.15 1.4 <0.02 10 42000 7900 28000 258 <5.0 47.6 <5.0 <10.0 <8.00 <4.00 7.1 26 <2.00 <1.00 <2.00
R RSML11P02 9/9/04 12:00 0.074 12 932 7.8 23.7 5.4 30 272 0.29 2.2 0.1 1.59 0.05 <5 114000 45000 116000 17.8 <5.0 <5.0 <5.0 <10.0 <8.00 5.5 7.6 39 <2.00 <1.00 <2.00
R RSML11P02 5/13/05 09:00 0.39 7.6 1202 7.98 17.62 2.65 25 375 <0.02 1.17 1.5 0.45 1.63 0.05 <5 <5 800000 6700 2300 NR NR NR NR NR 0.59 6.1 17 19 <0.50 <0.50 <0.50
R RSML11P02 7/21/05 08:50 0.15 9.4 1060 7.94 22.65 4.17 30 268 <0.02 0.42 2.2 <0.05 1.93 0.54 8 <5 240000 210000 44000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4.3 4.9 11 <0.50 <0.50 <0.50
R RSML11P02 8/24/05 08:45 0.22 9.03 1024 8.15 20.96 4.6 21 264 <0.02 0.13 2.2 0.1 1.56 0.04 <5 <5 300000 130000 34000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4 6.7 17 <0.50 <0.50 <0.50
R RSML11P02 5/17/06 07:57 0.135 8.63 796 7.94 17.68 8.49 17 266 <0.02 0.15 3 <0.05 2.08 0.03 <5 <5 330000 65000 42000 57 <1.0 <3.0 <3.0 <1.0 0.64 10 36 180 <0.50 <0.50 <0.50
R RSML11P02 6/22/06 07:45 0.15 9.13 849 8.09 19.03 5.54 17 210 <0.02 0.51 1.9 0.25 1.89 0.03 8 <5 360000 120000 20000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.1 9.1 15 <0.50 <0.50 <0.50
R RSML11P02 8/23/06 07:45 0.15 8.64 978 7.91 21.75 4.34 22 255 <0.02 0.07 1.5 0.1 1.71 <0.02 7 <5 150000 90000 23000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6 4.6 12 <0.50 <0.50 <0.50
R RSML11P02 5/17/07 07:55 0.169 9.43 1180 8.2 17.2 11 17 555 0.02 0.04 2.9 0.13 1.13 0.03 8 <5 38000 4300 8300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.4 12 12 <0.50 <0.50 <0.50
R RSML11P02 6/20/07 07:55 0.225 9.32 1123 8.16 18.6 3.46 16 400 0.02 0.28 2.3 0.09 1.27 0.02 5 <5 190000 22000 23000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.9 5.5 11 <0.50 <0.50 <0.50
R RSML11P02 8/14/07 09:18 0.075 NR NR NR NR 3.98 28 275 0.02 0.31 2.7 0.25 1.91 0.03 5 <5 70000 26000 32000 58 <1.0 <3.0 <3.0 <1.0 <0.50 2.6 4.5 8.5 <0.50 <0.50 <0.50

T RSML11XXX 5/17/06 12:38 0.4 9.05 3554 8.06 19.58 4.21 28 438 <0.02 0.07 4.4 0.07 1.24 0.07 <5 <5 28000 18000 2900 <2.0 <1.0 <3.0 <3.0 <1.0 1.3 9.7 11 15 <0.50 <0.50 <0.50
T RSML11XXX 6/22/06 12:15 0.3 10.2 1395 8.11 23.07 8.22 30 405 <0.02 0.04 3.9 0.1 3.84 0.04 7 <5 150000 9000 8000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.3 15 22 <0.50 <0.50 <0.50
T RSML11XXX 7/25/06 10:37 0.9 10.28 1147 8.23 25.4 8.44 32 285 <0.02 0.1 1.8 <0.05 0.76 0.23 8 <5 33000 10000 6000 16.7 <1.0 <3.0 <3.0 <1.0 <0.50 4.7 8.2 11 <0.50 <0.50 <0.50
T RSML11XXX 8/23/06 12:10 0.195 8.73 1120 7.84 24.75 7.55 35 280 <0.02 0.06 2.1 0.15 1.4 0.07 8 <5 70000 47000 37000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.8 7.5 11 <0.50 <0.50 <0.50
T RSML11XXX 9/19/06 12:30 0.22 14.8 1483 7.86 22.67 5.03 31 435 <0.02 0.57 2.5 <0.05 2.17 0.04 6 <5 74000 6000 7900 57.3 <1.0 16.9 <3.0 <1.0 <0.50 4.8 8.5 12 <0.50 <0.50 <0.50
T RSML11XXX 5/17/07 12:40 0.27 12.44 1537 8.49 20.85 2.24 24 555 0.02 0.02 1.4 0.1 1.45 0.07 <5 <5 150000 3100 5000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2 9.3 9.5 <0.50 <0.50 <0.50
T RSML11XXX 6/20/07 11:15 0.495 9.14 1370 8.21 21.59 11.2 26 475 0.02 0.08 2.4 0.09 2.1 0.04 6 <5 95000 9000 16000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.5 6.2 12 <0.50 <0.50 <0.50
T RSML11XXX 7/25/07 07:40 0.9 7.57 1177 8.01 21.41 6.37 22 325 0.02 0.12 1.8 0.16 1.45 0.05 14 <5 120000 25000 26000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.3 4.6 11 <0.50 <0.50 <0.50
T RSML11XXX 8/14/07 07:20 0.56 NR NR NR NR 7.52 23 350 0.02 0.1 2.3 0.2 1.93 0.08 14 <5 81000 25000 21000 <2.0 <1.0 <3.0 23.1 <1.0 <0.50 2.6 4.6 9.3 <0.50 <0.50 <0.50
T RSML11XXX 9/19/07 08:06 1.2 8.54 1287 8.11 20.86 14.2 18 375 0.02 0.09 2.4 0.07 1.57 0.03 23 <5 280000 18000 35000 4.4 <1.0 <3.0 <3.0 <1.0 <0.50 2.5 3.8 7.8 <0.50 <0.50 <0.50

T SCBS@M02 8/11/03 08:30 0.009 5.23 7.89 19.98 18.8 29 1220 <0.02 0.05 2.6 2.6 12.76 0.08 21 <5 78000 37000 58000 <5.0 <5.0 <5.0 <5.0 <8.00 41 62 220 <2.00 3.2 4.3
T SCBS@M02 8/22/03 09:00 0.01 5.32 7.32 20.48 8.13 22 1064 <0.02 0.4 3.2 0.12 1.26 0.03 5 <5 62000 14000 4300 <5.0 <5.0 <5.0 <5.0 <8.00 18 3.9 30 <2.00 1.9 <2.00
T SCBS@M02 9/9/03 09:08 0.004 5.23 8 20.6 10.2 22 4042 <0.02 0.37 1.8 0.3 0.27 0.11 12 <5 <10 <10 <10 <5.0 <5.0 <5.0 <5.0 <8.00 18 7.1 44 <2.00 <1.00 <2.00
T SCBS@M02 9/15/03 14:03 0.028 1.69 8.04 26.4 5 29 4886 <0.02 0.16 0.9 0.55 0.22 0.14 12 <5 14500 27000 78000 <5.0 <5.0 <5.0 <5.0 <8.00 21 9.1 27 <2.00 <1.00 <2.00
T SCBS@M02 9/18/03 12:11 0.009 1.75 8.01 19.94 10.6 30 3506 <0.02 3.3 0.8 1.35 0.86 0.54 8 <5 166000 46000 119000 <5.0 <5.0 <5.0 <5.0 <8.00 19 18 52 <2.00 2.2 <2.00
T SCBS@M02 7/15/04 DRY
T SCBS@M02 7/21/04 09:45 0.01 7.66 12162 8.19 20.98 7.48 25 3120 0.26 4.4 0.38 2.02 0.06 10 10400 8850 12700 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 21 8.4 62 <2.00 <1.00 <2.00
T SCBS@M02 8/13/04 11:00 0.01 8.85 6945 8.18 20.12 7.82 1624 <0.02 4.7 0.13 1.27 0.1 10 64000 37000 11200 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 20 9 39 <2.00 <1.00 <2.00
T SCBS@M02 9/8/04 09:30 7.98 9164 8.13 20.9 6.5 26 2834 3 0.45 1.69 0.04 10 <200,000 <200,000 129000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 26 13 97 <2.00 <1.00 <2.00
T SCBS@M02 9/21/04 10:45 0.008 14.4 11120 8.3 19.1 6.7 28 3066 <0.02 4.4 0.15 1.04 0.08 13 28000 20222 49000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 29 10 15 <2.00 <1.00 <2.00
T SCBS@M02 9/28/04 09:30 0.004 14 17128 8.3 19.1 33.7 19 5496 0.05 2.32 0.2 1.36 0.11 38 7900 4800 2100 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 31 5.2 16 <2.00 <1.00 <2.00
T SCBS@M02 5/17/05 10:38 0.03 7.73 17236 8.03 17.32 2.03 22 5000 <0.02 <0.02 3 <0.05 0.52 0.06 38000 30000 3000 NR NR NR NR NR <0.50 71 5.9 28 <0.50 4.5 <0.50
T SCBS@M02 6/10/05 07:20 0.03 8.9 16664 7.53 18.27 1.7 20 4085 <0.02 0.04 5.1 0.14 0.55 0.08 <5 <5 370000 47000 9400 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 86 4.6 11 <0.50 1.4 <0.50
T SCBS@M02 7/20/05 10:20 0.012 9.05 18516 8.03 20.23 1.52 26 4810 <0.02 <0.02 2.9 0.29 0.51 0.06 10 <5 200000 150000 4200 <10.0 <10.0 <10.0 <10.0 <10.0 0.89 36 7 4.2 <0.50 1.6 <0.50
T SCBS@M02 8/23/05 10:08 0.03 8.8 19631 8.02 19.55 1.8 23 5200 <0.02 <0.02 3.3 <0.05 0.43 0.07 5 <5 720000 190000 240 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 67 6.1 11 <0.50 2 <0.50
T SCBS@M02 9/13/05 08:30 0.015 8.88 17801 8.05 18.6 1.2 19 4550 <0.02 <0.02 5 <0.05 0.44 0.04 5 <5 310000 45000 1700 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 54 9.2 3 <0.50 1.3 <0.50
T SCBS@M02 5/10/06 12:15 0.023 8.43 15168 8.04 16.55 1.22 21 3900 <0.02 <0.02 5.1 0.44 0.35 0.05 <5 <5 200000 58000 730 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 45 5.8 16 <0.50 1.9 <0.50
T SCBS@M02 6/14/06 11:00 0.015 9.03 16149 7.97 18.07 1.44 23 4100 <0.02 <0.02 3.9 0.12 0.62 0.07 <5 <5 76000 42000 2200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 39 4.4 9.6 <0.50 1.6 <0.50
T SCBS@M02 7/14/06 10:40 0.02 7.44 15733 8.08 20.03 5.91 23 4090 <0.02 <0.02 3.5 0.32 1.01 0.05 20 <5 160000 10 18300 <2.0 <1.0 <3.0 <3.0 <1.0 1.3 49 17 20 <0.50 1.6 <0.50
T SCBS@M02 8/3/06 10:40 0.011 7.92 17494 7.87 21.18 1.71 25 4790 <0.02 <0.02 3.3 0.5 0.73 0.1 5 <5 1190000 480000 4100 <2.0 <1.0 64.9 <3.0 <1.0 <0.50 34 9.3 14 <0.50 1.4 <0.50
T SCBS@M02 9/12/06 11:00 0.02 9.98 17243 7.81 19.61 3.75 22 4995 <0.02 0.04 2.2 0.15 0.5 0.08 6 <5 87000 12000 9600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 37 5.8 4.8 <0.50 0.53 <0.50
T SCBS@M02 5/9/07 13:00 0.015 7.94 16062 8.12 16.63 6.12 23 3905 0.02 0.1 5.8 0.65 2.32 0.14 12 <5 >1,200,000 >1,200,000 640 <2.0 <1.0 <3.0 <3.0 <1.0 0.53 14 18 17 <0.50 1.5 <0.50
T SCBS@M02 6/12/07 11:15 0.019 8.1 13385 8.19 17.44 113 21 3400 0.02 1.52 4.5 5.2 2.92 0.04 60 <5 270000 6300 62000 <2.0 <1.0 <3.0 <3.0 <1.0 1.1 30 67 130 <0.50 1.2 1.1
T SCBS@M02 7/18/07 10:34 0.02 9.5 12557 8.06 19.22 5.26 25 3045 0.02 0.19 3.4 0.05 0.83 0.08 9 <5 36000 7700 5500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 13 5.4 6.2 <0.50 <0.50 <0.50
T SCBS@M02 8/7/07 10:55 0.014 9.48 16250 8.16 19.82 4.19 24 4330 0.02 0.03 4 0.05 0.97 0.09 14 <5 30000 1700 4900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 16 4.6 7.8 <0.50 <0.50 <0.50
T SCBS@M02 9/7/07 10:40 0.011 6.65 12940 8.05 19.99 4 25 2730 0.02 0.02 4.2 0.15 0.43 0.06 10 <5 240000 2900 3800 <2.0 <1.0 <3.0 <3.0 <1.0 0.73 14 5.8 23 <0.50 <0.50 <0.50
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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R SCM00P03 8/27/03 10:21 0.007 13.6 8.19 20.93 2.77 24 1212 <0.02 <0.02 0.4 0.65 0.27 0.08 30 <5 89000 42000 10800 <5.0 <5.0 <5.0 <5.0 <8.00 15 12 62 <2.00 <1.00 <2.00
R SCM00P03 5/13/04 DRY
R SCM00P03 8/12/04 11:45 8.07 5662 7.75 21.72 1296 0.06 2.4 0.35 0.69 <5 NR NR NR <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 18 6.5 39 <2.00 <1.00 <2.00
R SCM00P03 9/2/04 11:00 4.18 5653 7.58 22.32 1.6 26 1660 0.17 2.1 0.15 0.74 0.04 <5 27000 17800 1400 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 19 8.2 36 <2.00 <1.00 <2.00
R SCM00P03 5/31/05 11:30 0.006 9.08 4913 7.65 19 3.35 22 950 <0.02 0.07 2.9 0.18 1.4 0.05 <5 <5 370000 4600 13000 NR NR NR NR NR 0.53 24 13 81 <0.50 0.54 <0.50
R SCM00P03 7/19/05 10:35 0.001 12.17 12440 8.27 20.81 2.01 21 2030 <0.00 0.06 0.4 <0.03 0.6 0.12 27 <5 15000 2400 800 <10.0 <10.0 <10.0 <10.0 <10.0 0.58 39 8.6 6.2 <0.50 1.1 <0.50
R SCM00P03 8/18/05 10:40 0.014 9.52 3839 8.14 19.56 4.43 30 450 <0.02 0.29 4.4 1.02 2.95 0.05 6 <5 37000 31000 2500 <10.0 <10.0 <10.0 <10.0 <10.0 0.85 18 23 66 <0.50 0.78 1.1
R SCM00P03 5/31/06 10:59 0.006 13.92 11730 8.27 24.4 16.1 25 1878 <0.02 0.09 1.3 0.08 0.67 0.08 20 <5 3200 600 2000 <2.0 <1.0 <3.0 <3.0 <1.0 0.79 38 11 20 <0.50 0.85 <0.50
R SCM00P03 7/6/06 10:55 0.144 9.08 1426 8.25 22.04 22.9 27 285 <0.02 0.59 1.8 4.3 1.49 <0.02 24 <5 >1,200,000 5100 7400 <2.0 <1.0 <3.0 <3.0 <1.0 1 9.9 14 500 <0.50 <0.50 <0.50
R SCM00P03 8/31/06 10:55 0.004 9.73 4191 8.22 20.56 4.49 28 605 <0.02 <0.02 1.9 0.7 1.37 0.06 9 <5 160000 21000 11000 <2.0 <1.0 <3.0 <3.0 <1.0 1.8 15 8.9 77 <0.50 <0.50 <0.50
R SCM00P03 5/25/07 11:15 0.004 9.94 4538 8.28 18.01 2.66 22 1175 0.02 0.03 2.5 0.09 1.48 0.05 <5 <5 2800 1200 1100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 10 6.7 47 <0.50 0.63 <0.50
R SCM00P03 6/26/07 09:45 5.79 7753 8.21 18.83 4.85 21 1850 0.02 0.03 2.1 0.05 1.26 0.05 <5 <5 3800 500 600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 14 6.6 62 <0.50 3.5 <0.50
R SCM00P03 8/21/07 DRY

R SCM02XXX 6/23/03 09:25 0.041 10.54 7.89 16.89 7.82 18 6900 <0.02 <0.02 6.7 <0.05 0.3 0.1 37 <5 16000 2850 12650 <5.0 <5.0 <5.0 <5.0 <8.00 760 <2.00 130 <2.00 54 <2.00
R SCM02XXX 9/8/03 09:18 0.248 8.87 8.1 23.05 403 25 434 <0.02 1.3 0.45 0.18 0.38 555 <5 3800 3100 1760 <5.0 <5.0 <5.0 <5.0 120 9.8 9.6 50 <2.00 <1.00 <2.00
R SCM02XXX 7/15/04 11:30 0.048 9.33 835 8.27 19.12 13.5 34 808 0.07 0.7 0.1 1.56 0.03 35 12000 6100 3900 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 14 7.4 160 <2.00 <1.00 <2.00
R SCM02XXX 8/13/04 09:30 7.02 2165 7.38 20.9 3.44 700 0.37 3.1 1.5 2.49 0.12 7 77000 67000 4700 20.3 <5.0 24.1 <5.0 <10.0 <8.00 25 13 54 <2.00 5.4 <2.00
R SCM02XXX 9/8/04 DRY
R SCM02XXX 9/16/04 11:16 0.059 9.14 823 8.1 19.53 62.1 600 1.5 2.33 0.07 70 111000 85000 17200 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 12 7.8 <10.00 <2.00 <1.00 <2.00
R SCM02XXX 5/17/05 08:50 0.3 7.23 1572 8.3 15.91 7.13 22 1000 <0.02 0.06 3.5 <0.05 1.5 0.04 22000 5200 13000 NR NR NR NR NR 0.82 22 6.1 4.5 <0.50 0.52 <0.50
R SCM02XXX 7/20/05 08:45 0.578 9.75 3662 8.05 18.89 46.9 26 955 <0.02 0.09 1.7 <0.05 1.28 0.09 104 <5 65000 27000 5700 <10.0 <10.0 <10.0 <10.0 <10.0 0.54 29 5.2 4.1 <0.50 <0.50 <0.50
R SCM02XXX 8/23/05 08:37 0.24 9.6 3337 8.13 18.33 3.1 21 1015 <0.02 0.04 1.8 0.06 1.51 0.13 6 <5 25000 12000 4800 <10.0 <10.0 <10.0 <10.0 <10.0 0.58 24 4 3.3 <0.50 0.52 <0.50
R SCM02XXX 5/30/06 13:09 0.4 9.49 1452 8.14 19.82 16.9 27 382 <0.02 0.28 1.8 0.35 0.79 0.05 24 <5 5900 3600 530 <2.0 <1.0 <3.0 <3.0 <1.0 0.64 11 5.3 7.6 <0.50 <0.50 <0.50
R SCM02XXX 7/27/06 09:25 1.125 9.26 1699 8.14 22.94 16.1 28 425 <0.02 14.7 1.9 0.08 1.64 0.98 20 <5 630 270 400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.6 6.9 11 <0.50 <0.50 <0.50
R SCM02XXX 9/7/06 09:25 0.706 8.34 2006 8.02 21.88 16.1 24 680 <0.02 9 4 0.06 1.67 0.24 27 <5 52000 2900 3000 178 <1.0 <3.0 <3.0 <1.0 <0.50 12 5.9 75 <0.50 <0.50 <0.50
R SCM02XXX 5/29/07 09:55 0.346 10.34 2558 8.26 15.67 5.17 19 900 0.02 0.02 2.8 0.09 1.23 0.02 10 <5 15000 9000 4900 42.7 <1.0 34.2 <3.0 <1.0 0.55 16 4.6 6.8 <0.50 0.53 <0.50
R SCM02XXX 6/29/07 09:35 0.504 7.45 2528 8.19 17.15 3.95 23 900 0.02 0.02 3.1 0.05 1.39 0.05 6 <5 37000 930 2000 25.3 <1.0 22.5 <3.0 <1.0 0.69 14 4.9 7.9 <0.50 0.56 <0.50
R SCM02XXX 8/24/07 09:15 0.6 6.5 1920 7.8 21.38 3.51 23 530 0.02 2.85 11.2 0.07 2.35 0.06 <5 <5 150000 22000 39000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.8 3.7 18 <0.50 <0.50 <0.50

R SCM03P01 8/15/03 09:33 0.432 7.86 7.44 20.92 17.6 26 544 <0.02 <0.02 2 <0.05 0.53 0.29 18 <5 94000 56000 2950 600 <5.0 <5.0 <5.0 <8.00 22 8 35 <2.00 3.3 <2.00
R SCM03P01 8/22/03 09:45 7.08 7.8 21.61 4.88 25 562 <0.02 0.09 3.2 0.15 1.98 <0.02 17 <5 59000 5000 3200 179 <5.0 <5.0 <5.0 <8.00 17 8.4 19 <2.00 2 <2.00
R SCM03P01 9/8/03 10:28 0.444 7.83 7.47 20.5 6.94 28 588 <0.02 0.09 1.1 0.1 0.41 0.11 <5 <5 4500 3200 5900 37 <5.0 <5.0 118 <8.00 26 9.2 53 <2.00 4.3 <2.00
R SCM03P01 7/15/04 10:30 7.67 2506 7.34 20.64 3.07 31 784 2.6 1.24 0.07 14 8000 2800 6000 16.7 <5.0 <5.0 <5.0 <10.0 <8.00 37 9.3 63 <2.00 8.8 <2.00
R SCM03P01 8/13/04 10:15 0.048 9.34 1770 8.3 19.18 4.79 568 0.05 1.5 0.1 1.24 0.05 10 84000 49000 58000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 14 7 21 <2.00 <1.00 <2.00
R SCM03P01 9/8/04 12:00 6.53 1769 7.33 20.53 1.59 732 0.06 2.5 0.1 1.53 0.1 <5 3200 1400 1080 16.4 <5.0 2390 <5.0 <10.0 <8.00 30 9 54 <2.00 5.9 <2.00
R SCM03P01 5/17/05 07:15 0.225 5.02 2823 7.3 16.88 2.03 19 800 <0.02 0.14 3.4 <0.05 1.14 0.05 36000 30000 8000 NR NR NR NR NR 0.5 42 5.8 22 <0.50 6.6 <0.50
R SCM03P01 7/20/05 07:15 1.013 6.56 2606 7.17 19.91 2.13 26 792 <0.02 0.09 3.2 <0.05 1.12 0.04 <5 <5 180000 190000 13800 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 42 6.9 26 <0.50 7.9 <0.50
R SCM03P01 8/23/05 07:23 0.234 7.55 2333 7.48 20.11 2.5 18 725 <0.02 0.1 2.9 <0.05 1.36 0.07 5 <5 48000 16000 6200 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 35 5.5 19 <0.50 6.6 <0.50
R SCM03P01 5/30/06 11:05 0.2 7.56 3299 7.4 18.15 0.85 25 832 <0.02 0.55 5.3 <0.03 1.02 0.05 <5 <5 28000 2400 800 <2.0 <1.0 <3.0 <3.0 <1.0 0.58 66 5.3 40 <0.50 15 <0.50
R SCM03P01 7/27/06 07:25 0.63 7.59 2512 7.57 21.93 2.57 25 685 <0.02 0.49 3.6 0.28 2.06 0.09 <5 <5 1080000 570000 >1,200,000 21.6 <1.0 <3.0 <3.0 <1.0 <0.50 59 6.7 46 <0.50 13 <0.50
R SCM03P01 9/7/06 07:25 0.36 4.8 2242 7.71 21.37 2.56 19 680 <0.02 1.3 4.8 0.18 1.94 0.05 <5 <5 450000 50000 86000 61.4 <1.0 <3.0 <3.0 <1.0 <0.50 57 6.1 37 <0.50 12 <0.50
R SCM03P01 5/29/07 08:00 0.45 6.24 2644 7.44 17.22 1.12 18 775 0.02 0.59 5 0.1 0.99 0.04 <5 <5 4600 50000 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 60 5.3 32 <0.50 13 <0.50
R SCM03P01 6/29/07 07:45 0.56 4.81 2736 7.63 18.6 1.4 20 950 0.02 0.24 5.4 0.07 1.19 0.05 <5 24 290000 27000 20000 <2.0 <1.0 11.1 <3.0 <1.0 <0.50 73 7 45 <0.50 16 <0.50
R SCM03P01 8/24/07 07:28 0.6 6.47 2977 7.43 21.57 1.82 21 940 0.02 4.03 5.6 0.05 1.27 0.07 <5 <5 5000 3000 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 81 4.5 54 <0.50 21 <0.50

T SJCL01@CC 7/23/03 11:00 0.001 10.88 8.41 22.8 2.4 30 166 <0.02 0.04 0.8 <0.05 0.82 0.03 <5 <5 2070 725 580 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 5 56 <2.00 <1.00 <2.00
T SJCL01@CC 8/19/03 10:16 0.006 10.2 7.62 22.67 5.43 208 <0.02 0.08 6.4 <0.05 1.22 <0.02 <5 <5 39000 960 1030 <5.0 <5.0 <5.0 <5.0 <8.00 6.9 13 370 <2.00 <1.00 6.1
T SJCL01@CC 9/4/03 12:30 0.006 8.69 7.82 23.76 1.14 30 308 <0.02 <0.02 1.7 <0.05 0.44 0.06 <5 <5 1130 980 960 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 3.5 17 <2.00 <1.00 <2.00
T SJCL01@CC 9/15/03 11:22 0.054 7.6 8.21 23.77 6.72 25 216 <0.02 <0.05 0.8 0.18 0.16 0.3 <5 <5 8200 4300 6100 468 <5.0 <5.0 <5.0 <8.00 <4.00 12 42 <2.00 <1.00 <2.00
T SJCL01@CC 9/18/03 13:28 0.028 9.7 8.29 23.11 0.88 30 226 <0.02 <0.02 0.9 <0.05 0.17 0.04 <5 <5 8700 3300 3900 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 2.2 15 <2.00 <1.00 <2.00
T SJCL01@CC 7/1/04 11:20 0.001 10.23 1036 8.51 24.44 3.05 29 298 0.2 1.2 0.24 1.43 0.05 6 79000 72000 2800 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 5.3 12 80 <2.00 <1.00 2.2
T SJCL01@CC 8/4/04 10:45 0.001 4.24 775 7.84 21.95 10.9 240 0.11 1.3 0.15 1.68 <0.02 23 4700 3300 1290 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 6.2 10 88 <2.00 <1.00 <2.00
T SJCL01@CC 9/14/04 09:45 0.005 9.51 1024 8.36 22.21 1.95 276 0.8 0.15 1.03 0.12 6 11400 8900 1210 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 5.1 7.2 40 <2.00 <1.00 <2.00
T SJCL01@CC 9/21/04 14:00 0.005 14.6 870 8.2 26.8 6.4 32 250 0.43 0.1 3.85 0.06 20 73000 58000 87000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 23 9.2 37 <2.00 <1.00 <2.00
T SJCL01@CC 9/28/04 12:30 0.016 13.8 855 8.6 21.8 15.9 26 402 <0.02 0.9 3.87 0.14 86 62000 50000 53000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 7.1 10 150 <2.00 <1.00 <2.00
T SJCL01@CC 5/4/05 07:04 0.038 8.11 985 8.26 17.95 1.97 17 490 <0.02 <0.02 2.7 0.08 0.77 0.03 <5 30000 400 3000 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 4.4 5.5 28 <0.50 <0.50 <0.50
T SJCL01@CC 6/2/05 07:15 0.004 8.2 1134 7.53 19.32 2.4 18 296 <0.02 0.13 1.4 0.45 5.02 0.04 <5 <5 820000 >100,000 103000 NR NR NR NR NR <0.50 10 15 460 <0.50 0.62 3.7
T SJCL01@CC 7/12/05 07:20 0.004 7.36 678 7.87 20.32 2.11 19 232 <0.02 <0.02 0.9 0.6 1.15 0.05 <5 <5 >1,200,000 >120,000 >120,000 <10.0 <10.0 <10.0 <10.0 <10.0 1.5 5.1 3.6 60 0.72 1.1 1.4
T SJCL01@CC 8/4/05 07:20 0.011 8.41 1033 8.28 21.65 1.08 23 280 <0.02 <0.02 4.7 0.11 1.83 0.03 <5 <5 40000 18000 6000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4.4 3.5 25 <0.50 <0.50 <0.50
T SJCL01@CC 9/2/05 07:05 0.012 8.29 1168 8.08 21.45 2.1 19 324 <0.02 1.12 2.8 0.14 1.82 <0.02 <5 <5 24000 7900 1500 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 5 4.5 55 <0.50 <0.50 <0.50
T SJCL01@CC 5/3/06 07:15 0.003 10.25 1283 8.08 16.95 1.93 17 378 <0.02 0.07 3.3 0.5 1.14 0.03 <5 <5 600000 110000 3400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.2 8.6 49 <0.50 <0.50 <0.50
T SJCL01@CC 6/8/06 07:30 0.01 8.75 935 8.07 20.01 4.3 20 625 <0.02 0.13 1.4 0.22 1.61 <0.02 <5 <5 710000 9200 3000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.5 7.8 39 <0.50 <0.50 <0.50
T SJCL01@CC 7/12/06 07:15 0.012 9.09 902 8.21 20.85 1.6 28 365 <0.02 <0.02 1.5 0.15 1.56 <0.02 <5 <5 39000 <10 7700 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.1 6.9 45 <0.50 <0.50 <0.50
T SJCL01@CC 8/1/06 07:15 0.004 9.1 1014 7.88 23.63 1.58 22 240 <0.02 <0.02 1.7 0.22 1.45 0.03 <5 <5 24000 5000 4300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.9 6 31 <0.50 <0.50 <0.50
T SJCL01@CC 9/21/06 07:15 0.053 876 8.34 22.32 0.34 13 265 <0.02 0.24 1.6 0.12 0.23 0.76 <5 <5 <10 <10 <10 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.3 4.1 14 <0.50 0.64 <0.50
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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T SJCL01@CC 5/2/07 07:20 0.021 9.06 881 8.12 17.75 6.51 19 960 0.02 0.24 2.1 0.18 0.74 0.07 <5 <5 30000 3000 1000 <2.0 <1.0 <3.0 <3.0 <1.0 1.1 2.4 8.2 35 <0.50 <0.50 <0.50
T SJCL01@CC 6/5/07 07:30 0.015 8.81 1023 8.14 18.72 1.22 17 300 0.02 0.02 0.8 0.48 2.71 0.04 <5 <5 14000 1500 6200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.9 13 500 <0.50 0.67 5.2
T SJCL01@CC 7/11/07 07:25 0.012 7.5 930 8.37 21.1 1.61 20 300 0.02 0.02 0.27 1.33 0.02 <5 <5 22000 4200 15000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.2 10 47 <0.50 <0.50 0.53
T SJCL01@CC 8/15/07 08:16 0.002 8.99 949 8.03 23.57 1.58 25 240 0.02 0.02 1.8 0.3 2 0.04 11 <5 540000 220000 84000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.2 5.4 43 <0.50 <0.50 <0.50
T SJCL01@CC 9/13/07 07:22 0.043 8.04 1145 8.17 18.91 13.3 24 320 0.02 0.02 1.2 0.45 2.19 0.04 15 <5 800000 210000 18000 <2.0 <1.0 <3.0 <3.0 <1.0 1.3 4.4 7.3 43 <0.50 <0.50 3

R SJCL01P03 6/23/03 11:15 0.216 8.62 8.28 18.66 3.96 19 570 <0.02 0.04 6 <0.05 0.63 0.24 13 <5 29000 17000 13750 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 15 19 <2.00 <1.00 <2.00
R SJCL01P03 8/15/03 11:39 1.35 8.23 8.02 21.84 9.74 26 796 <0.02 <0.02 2.8 <0.05 0.61 0.12 <5 <5 24000 6550 5450 118 <5.0 <5.0 <5.0 <8.00 <4.00 6.2 96 <2.00 <1.00 <2.00
R SJCL01P03 9/4/03 11:45 0.042 8.47 8.33 22.23 2.43 840 <0.02 0.2 7 <0.05 0.88 0.04 <5 <5 7100 6200 6500 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 4.1 19 <2.00 <1.00 <2.00
R SJCL01P03 7/9/04 12:45 0.064 9.72 2538 8.36 20.75 3.6 28 758 0.09 2.5 0.08 1.02 0.06 <5 12400 9750 5200 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 8.2 5.8 44 <2.00 <1.00 <2.00
R SJCL01P03 7/23/04 13:00 0.06 7.57 3105 8.23 22.3 3.17 25 720 0.04 5.6 <0.05 1.03 0.05 <5 52000 44000 10000 11.5 <5.0 <5.0 <5.0 <10.0 <8.00 6.6 7.5 75 <2.00 <1.00 <2.00
R SJCL01P03 9/1/04 13:30 0.08 10.32 2762 8.01 22.52 7.03 26 836 0.1 5.6 1 0.05 <5 15200 11600 17000 120 <5.0 695 <5.0 <10.0 <8.00 5.7 12 25 <2.00 <1.00 <2.00
R SJCL01P03 6/2/05 09:15 0.135 8.4 3471 7.69 19.54 2.65 19 945 <0.02 <0.02 5.9 <0.05 0.63 0.03 <5 <5 100000 2800 5400 NR NR NR NR NR <0.50 13 3.8 13 <0.50 0.9 <0.50
R SJCL01P03 7/29/05 07:00 0.168 8.17 2836 8.05 21.71 7.92 23 732 <0.02 <0.02 4.6 <0.05 4.36 0.05 15 <5 53000 17000 17000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 9.5 3.3 10 <0.50 <0.50 <0.50
R SJCL01P03 8/31/05 08:50 0.3 8.01 1865 8.22 22.24 16.7 21 428 <0.02 0.17 2.9 0.07 3.01 0.18 90 <5 270000 48000 30000 <10.0 <10.0 <10.0 <10.0 <10.0 NR NR NR NR NR NR NR
R SJCL01P03 6/1/06 06:50 0.09 8.68 3235 8.18 18.81 1.7 18 980 <0.02 0.04 4.3 0.08 <0.06 0.06 <5 <5 66000 11700 3400 <2.0 <1.0 <3.0 <3.0 <1.0 0.52 11 2.8 9.1 <0.50 <0.50 <0.50
R SJCL01P03 7/7/06 07:25 0.276 7.65 2612 7.98 21.27 64.3 19 630 <0.02 0.16 4.2 0.13 2.09 0.05 65 <5 85000 1400 34000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 8.5 4.6 9.2 <0.50 <0.50 <0.50
R SJCL01P03 9/1/06 07:40 0.18 6.71 1843 8.21 22.06 227 22 390 <0.02 0.42 3.5 0.25 1.74 <0.02 190 <5 140000 18000 17000 <2.0 <1.0 <3.0 <3.0 <1.0 0.56 3.7 11 25 <0.50 <0.50 1.2
R SJCL01P03 5/30/07 07:25 0.12 8.72 3179 8.18 17.81 3.4 17 825 0.02 0.02 4 0.08 0.95 0.02 <5 <5 19000 5900 6100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.3 3 10 <0.50 <0.50 <0.50
R SJCL01P03 7/26/07 07:14 0.132 8.11 4138 8.3 21.28 2.97 23 1000 0.02 0.05 4.4 0.1 1.36 0.07 8 <5 30000 3400 8900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.6 2.2 6 <0.50 <0.50 <0.50
R SJCL01P03 8/29/07 07:20 0.18 7.5 1970 8.05 22.14 52.3 21 475 0.02 0.1 3.3 0.35 1.34 0.03 23 <5 47000 5400 7600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.2 3.4 13 <0.50 <0.50 <0.50

T SJCL01TBN1 5/19/05 08:40 0.005 7.78 1107 9.07 18.57 7.38 22 265 <0.02 <0.02 1.9 0.2 1.23 0.05 18 <5 100000 8000 4000 NR NR NR NR NR <0.50 4.3 12 9.5 <0.50 <0.50 <0.50
T SJCL01TBN1 6/15/05 07:20 0.021 8.49 984 7.71 19.77 6.12 19 212 <0.02 <0.02 2.6 0.2 2.38 0.04 <5 <5 220000 14000 26000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 5.2 11 11 <0.50 <0.50 <0.50
T SJCL01TBN1 7/27/05 07:10 0.025 8.94 1046 7.99 21.82 10 23 238 <0.02 0.15 2 0.08 1.86 0.04 50 <5 140000 38000 16000 <10.0 <10.0 <10.0 <10.0 <10.0 0.76 4.6 15 11 <0.50 <0.50 <0.50
T SJCL01TBN1 8/26/05 07:09 0.083 8.02 1054 8.1 23.13 6.1 24 244 <0.02 0.13 1 0.1 1.2 0.03 NR NR NR NR NR <0.0 <0.0 <0.0 <0.0 <0.0 <0.50 3.5 7.3 7 23 25 <0.50
T SJCL01TBN1 9/16/05 10:45 0.003 8.86 1342 8.04 21.47 3.3 22 332 <0.02 <0.02 1.6 0.35 1.9 0.05 6 <5 62000 38000 38000 <10.0 <10.0 <10.0 <10.0 <10.0 0.59 6.8 4.1 18 <0.50 <0.50 <0.50
T SJCL01TBN1 5/2/06 09:20 0.015 9.51 1160 8 17.4 3.23 17 256 <0.02 0.19 3.6 0.18 1.51 <0.02 7 <5 23000 8000 3900 46.1 <1.0 <3.0 <3.0 <1.0 0.54 5 11 8.5 <0.50 <0.50 <0.50
T SJCL01TBN1 6/7/06 09:15 0.012 10.75 1002 8.46 21.02 4.86 20 200 <0.02 2.48 5.1 0.1 3.43 0.09 <5 <5 280000 480 56000 40.5 <1.0 <3.0 <3.0 <1.0 0.85 4.8 13 8 <0.50 <0.50 <0.50
T SJCL01TBN1 7/11/06 09:35 0.017 11.27 1106 8.5 26.29 3.46 23 220 <0.02 2.56 3.9 0.25 2.73 0.04 <5 <5 24000 3200 10000 25 <1.0 799 <3.0 <1.0 0.63 6.4 16 19 <0.50 <0.50 <0.50
T SJCL01TBN1 7/28/06 08:55 0.014 9.99 1129 8.17 25.92 4.65 26 250 <0.02 1.05 3.3 0.18 3.65 0.06 <5 <5 470000 54000 57000 62.1 <1.0 21 <3.0 <1.0 <0.50 2.1 13 8.8 <0.50 <0.50 <0.50
T SJCL01TBN1 9/20/06 08:45 0.023 12.3 1008 8.1 21.73 2.41 22 285 <0.02 0.27 1.8 <0.05 1.3 0.04 <5 <5 210000 22000 12000 21.8 <1.0 <3.0 <3.0 <1.0 <0.50 2.9 8.1 5.7 <0.50 <0.50 <0.50
T SJCL01TBN1 5/1/07 10:20 0.008 3.94 1343 8.21 17.75 3.63 18 390 0.02 1.96 6.3 0.8 2.94 0.06 <5 <5 102000 20000 15000 7.4 <1.0 <3.0 47.1 <1.0 0.61 3.1 20 13 <0.50 <0.50 <0.50
T SJCL01TBN1 6/1/07 09:00 0.012 9.28 1118 8.17 17.92 1.32 18 250 0.02 3.2 2.7 0.11 3.77 0.03 <5 <5 6300 790 5100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.4 20 5.1 <0.50 <0.50 <0.50
T SJCL01TBN1 7/10/07 09:30 0.008 1291 8.16 21.31 2.2 23 350 0.02 2.15 3.1 0.05 3.51 0.03 <5 <5 36000 13000 56000 <2.0 <1.0 1043 <3.0 <1.0 <0.50 2.1 9.6 5.5 <0.50 <0.50 <0.50
T SJCL01TBN1 8/16/07 10:00 0.02 8.51 1138 8.11 24.15 5.2 25 725 0.02 0.07 2.2 0.1 1.37 0.05 7 <5 32000 1600 4100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.7 8.4 4.4 <0.50 <0.50 <0.50
T SJCL01TBN1 9/14/07 08:55 0.023 6.4 1112 8.18 22.41 3.46 21 270 0.02 0.02 2.9 0.25 3.26 0.04 <5 <5 63000 15000 4000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.4 7.9 9 <0.50 <0.50 <0.50

R SJCL02P02 6/23/03 13:49 0.026 7.08 7.99 18.15 6.31 20 440 <0.02 0.99 0.9 0.2 2.9 0.07 <5 <5 87000 42000 50660 <5.0 <5.0 <5.0 <5.0 <8.00 4.9 8.5 36 <2.00 <1.00 <2.00
R SJCL02P02 8/15/03 13:06 0.032 4.61 7.46 22.83 19.4 26 2000 <0.02 <0.02 2.1 <0.05 2.01 0.18 15 <5 98000 41000 3450 <5.0 <5.0 <5.0 <5.0 24 35 77 2900 <2.00 3.2 16
R SJCL02P02 9/3/03 09:15 0.032 7.46 7.5 21.23 3.76 26 412 <0.02 0.19 2.9 0.17 1.43 0.04 <5 <5 81000 36000 66000 135 <5.0 <5.0 <5.0 <8.00 4.3 11 41 <2.00 <1.00 <2.00
R SJCL02P02 7/1/04 09:45 0.002 7.27 1238 7.95 19.38 2.89 24 312 0.24 1.3 0.16 1.81 0.04 6 18500 12600 8450 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 6.9 22 190 <2.00 <1.00 <2.00
R SJCL02P02 8/4/04 10:06 0.02 6.56 1172 8.05 20.72 3.96 328 0.17 0.8 0.33 2.25 <0.02 9 >200,000 110000 76000 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 6.4 10 84 <2.00 <1.00 6.2
R SJCL02P02 9/14/04 10:45 0.03 5.26 1298 7.55 21.29 12.4 320 0.29 0.9 0.6 2.97 0.07 30 <200,000 58000 170000 881 <5.0 <5.0 <5.0 <10.0 <8.00 7.9 5.9 69 <2.00 <1.00 <2.00
R SJCL02P02 6/6/05 10:55 0.032 6.63 1980 7.44 18.33 1.46 22 535 <0.02 0.06 1.4 0.08 1.52 0.04 180000 6000 3800 NR NR NR NR NR <0.50 10 7.6 17 <0.50 <0.50 <0.50
R SJCL02P02 7/26/05 DRY
R SJCL02P02 8/31/05 10:13 0.032 7.07 1086 8.02 21.97 16.7 22 288 <0.02 0.21 1.8 <0.05 1.56 0.2 <5 <5 200000 47000 7900 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4.4 2.2 6 <0.50 <0.50 <0.50
R SJCL02P02 6/1/06 10:44 0.095 10.46 1179 8.1 20.22 2.02 22 385 <0.02 <0.02 0.7 0.06 <0.06 0.09 <5 <5 40000 4800 3800 <2.0 <1.0 31.1 <3.0 <1.0 <0.50 6.4 5.9 9.8 <0.50 <0.50 <0.50
R SJCL02P02 7/7/06 09:45 0.075 6.72 1175 7.99 21.6 1.78 23 330 <0.02 0.15 3.7 0.17 2.11 0.05 <5 <5 45000 720 6900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6.9 6.4 18 <0.50 <0.50 <0.50
R SJCL02P02 9/1/06 09:50 0.086 6.22 1169 8.04 22.39 6.2 23 350 <0.02 0.11 0.9 0.4 1.53 0.03 <5 <5 53000 10000 11000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.5 4.1 10 <0.50 <0.50 <0.50
R SJCL02P02 5/29/07 12:00 0.023 9.3 2586 8.03 20.12 4.65 19 875 0.02 3 1.2 0.15 2.58 0.02 7 <5 160000 80000 48000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7 7.7 27 <0.50 <0.50 <0.50
R SJCL02P02 6/29/07 11:10 0.075 6.43 1731 8.03 20.38 5.66 23 550 0.02 1.43 4.7 0.32 3 0.02 6 24 43000 1100 5900 <2.0 <1.0 <3.0 <3.0 <1.0 0.86 5.6 13 29 <0.50 <0.50 0.5
R SJCL02P02 8/24/07 11:00 0.135 6.88 1152 8.1 22.45 4.78 24 265 0.02 0.34 3 0.8 1.85 0.03 <5 <5 170000 48000 30000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.6 4.2 8.9 <0.50 <0.50 <0.50

T SJCL02TBN1 5/19/05 09:45 0.024 7.68 1221 8.6 23.35 5.08 24 125 <0.02 <0.02 0.6 0.6 0.79 0.05 9 <5 17000 8000 3700 NR NR NR NR NR <0.50 4.9 4.6 17 <0.50 <0.50 <0.50
T SJCL02TBN1 6/15/05 09:05 0.005 8.87 1004 7.71 20.21 2.83 19 300 <0.02 <0.02 0.9 0.18 1.33 0.04 18 <5 41000 800 5500 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 6.1 4.5 18 <0.50 0.63 <0.50
T SJCL02TBN1 7/27/05 08:20 0.009 8.49 1128 8.04 23.15 3.39 24 262 <0.02 0.11 2.3 0.14 2.13 <0.02 40 <5 62000 28000 3300 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 4.7 3.1 11 <0.50 <0.50 <0.50
T SJCL02TBN1 8/26/05 09:03 0.002 8.75 1268 7.89 23.71 3.1 26 318 <0.02 0.03 2 0.15 2.53 <0.02 25 <5 17000 13000 7700 <0.0 <0.0 <0.0 <0.0 <0.0 <0.50 5.7 5.6 19 <0.50 <0.50 <0.50
T SJCL02TBN1 9/16/05 09:03 0.02 8.89 1180 8.33 22.21 4.3 21 296 <0.02 0.31 2.5 <0.05 2.41 0.03 <5 <5 140000 61000 4800 <10.0 <10.0 <10.0 <10.0 <10.0 0.57 4.7 10 6.5 <0.50 <0.50 <0.50
T SJCL02TBN1 5/2/06 11:00 0.001 8.16 1295 8.48 18.65 6.17 18 396 <0.02 0.07 1.8 <0.05 1.36 0.03 23 <5 6000 1900 30 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.8 3.1 10 <0.50 <0.50 <0.50
T SJCL02TBN1 6/7/06 11:15 6.92 809 8.01 20.82 14.2 20 220 <0.02 <0.02 2.9 0.09 3.07 <0.02 80 <5 38000 20 1700 <2.0 <1.0 <3.0 <3.0 <1.0 0.52 6.8 8.5 25 <0.50 <0.50 1
T SJCL02TBN1 7/11/06 07:10 0.096 8 846 7.81 22.46 31.9 21 160 <0.02 0.31 0.9 0.1 0.85 <0.02 94 7 18000 1200 6500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.7 1.4 8.4 <0.50 <0.50 <0.50
T SJCL02TBN1 7/28/06 07:10 0.076 8.11 931 7.97 24.16 2.53 24 200 <0.02 0.11 1.3 0.27 1.56 0.06 7 <5 24000 3000 7100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2 3.9 15 <0.50 <0.50 <0.50
T SJCL02TBN1 9/20/06 10:00 0.008 11.43 1397 8.01 22.72 1.45 21 375 <0.02 0.05 1.5 0.08 1.05 0.04 <5 <5 29000 8300 3000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.9 1.7 11 <0.50 <0.50 <0.50
T SJCL02TBN1 5/1/07 12:50 3.25 1549 8.28 19.77 5.75 19 1250 0.02 0.02 1.4 0.15 1.75 0.05 13 <5 25000 1800 40 168.5 <1.0 <3.0 <3.0 <1.0 NR NR NR NR NR NR NR
T SJCL02TBN1 6/1/07 11:05 0.005 10.36 1124 8.17 19.42 3.41 19 300 0.02 0.02 1.1 0.25 2.4 0.02 <5 <5 35000 11000 3800 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.8 6.3 21 <0.50 <0.50 <0.50
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Dry Weather Reconnaissance Monitoring: 2004-07 SDR
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Dissolved MetalsBacteria PesticidesIn-situ Meas: Physical Characteristics Field Chemistry
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T SJCL02TBN1 7/10/07 11:15 0.003 1987 8.07 23.21 1.81 22 600 0.02 0.06 1.3 0.11 1.1 0.02 <5 <5 90000 1800 3500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.3 5.5 10 <0.50 <0.50 <0.50
T SJCL02TBN1 8/16/07 11:10 0.003 11.1 1277 8.45 26.58 6.89 25 810 0.02 0.03 1.1 0.2 1.24 0.03 <5 <5 41000 5100 4300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3 4.7 12 <0.50 <0.50 <0.50
T SJCL02TBN1 9/14/07 10:37 0.005 6.65 1142 8.26 23.51 10 22 350 0.02 0.14 1.6 0.2 1.92 0.02 16 <5 91000 54000 6100 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.9 8.7 13 <0.50 <0.50 <0.50
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Summary of Quality Assurance Sample Submittals to Contract Laboratories 
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Dupl./Splits 735 117 6 4 81 21 49 2 0 4 31 4 1 20 17 24 34 320
Equipment Blanks 459 124 2 0 131 4 43 1 1 0 81 0 0 8 17 22 25 0
Trip Blanks 637 77 11 0 69 21 65 2 5 0 39 0 4 21 11 17 41 254

Totals by Category
Percent QA Samples 13.4 18.5 15.5 7.2 29.7 13.0 19.0 8.9 12.5 8.1 24.7 7.1 19.2 11.8 19.4 16.4 15.1 7.9
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Accuracy of Nutrient and Miscellaneous Analyses
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Accuracy of Nutrient and Miscellaneous Analyses
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Accuracy of Nutrient and Miscellaneous Analyses

Oil and Grease
Partition Gravimetric Method
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Precision of Nutrient Analyses
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Precision of Nutrient Analyses
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Accuracy of Trace Metals Analyses
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Accuracy of Trace Metals Analyses
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Accuracy of Trace Metals Analyses
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Accuracy of Trace Metals Analyses
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Accuracy of Trace Metals Analyses
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Precision in Trace Metals Analyses
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Precision in Trace Metals Analyses
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Precision in Trace Metals Analyses
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Accuracy of Bacteriological Analyses
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Precision of Bacteriological Analyses
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Accuracy of Pesticide Analyses
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Accuracy of Pesticide Analyses
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Accuracy of Toxicity Testing Analyses
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Figure C-11.18
Constituents of Concern at Ambient Coastal Receiving Water Sites

ACRW Dry Weather Monitoring - 9/7/06
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Figure C-11.19
Stormwater Toxicity  at Ambient Coastal Receiving Water Sites

Toxicity Measured in Sea Urchin Fertilization Test
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Locations of Dry Weather
 Monitoring Stations
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# Station # Station # Station
1 AVJ01P27 20 LFJ01P08 39 MVL02P14
2 AVJ01P28 21 LHJ04P04 40 MVL02P20
3 AVJ01P33 22 LHJ05P01 41 MVL03P09
4 AVJ02P05 23 LHL04TBN1 42 MVL03P11
5 COL02P50 24 LNJ03P01 43 RSML02P25
6 COL02P55 25 LNJ03P04 44 RSML02P28
7 DPK01P02 26 LNJ03P05 45 RSML02P32
8 DPK01P04 27 LNJ03P13 46 RSML02P45
9 DPL01S02 28 LNJ04@J03 47 RSML11P02
10 DPL01S03 29 LNK01P07 48 RSML11XXX
11 DPL01S04 30 LNK01P08 49 SCBS@M02
12 DPL01SCWD 31 LNK01P09 50 SCM00P03
13 DPM00P01 32 LNL03P03 51 SCM02XXX
14 DPM00P05 33 LNL03P04 52 SCM03P01
15 LBGAVOUT 34 LNL03P06 53 SJCL01@CC
16 LBI02@LC133 35 LWI02P18 54 SJCL01P03
17 LBJ00P02 36 LWJ01ASVM 55 SJCL01TBN1
18 LFJ01P01 37 MVJ01P03 56 SJCL02P02
19 LFJ01P05 38 MVJ07P02 57 SJCL02TBN1
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Locations of Dana Point Monitoring Stations
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Figure C-11.22
Sediment Toxicity Measured in Orange County Bays and Marinas

During Bight 98 and 03

Sediment Toxicity Measured in Bight 98
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Figure C-11.23
Sediment Toxicity in Dana Point Harbor over Last Four Years
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Figure C-11.24a 
BRI Scores for Fall 2006 and Spring 2007 in Dana Point Harbor (±.95% CI)
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Figure C-11.24b
Average (±.95% CI) BRI Scores for Dana Point sites from 2002 to 2007
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Figure C-11.25
BRI Scores vs. Sediment Toxicity in Dana Point Harbor

Dana Point BRI vs Eohaustorius Survival
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Figure C-11.26 Trends in Fecal Coliform Concentrations at the BMP Evaluation 
Sites in the Aliso Creek Watershed

Seasonal Geomean Fecal Coliform Concentrations - J01P08
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Figure C-11.26 Trends in Fecal Coliform Concentrations at the BMP Evaluation 
Sites in the Aliso Creek Watershed

Seasonal Geomean Fecal Coliform Concentrations - J07P02
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Figure C-11.27 Trends in Fecal Coliform at the Trend Tracking Sites in the 
Aliso Creek Watershed

Seasonal Geomean Fecal Coliform Concentrations - ACJ01 
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Figure C-11.27 Trends in Fecal Coliform at the Trend Tracking Sites in the 
Aliso Creek Watershed

Seasonal Geomean Fecal Coliform Concentrations - J01@J03 
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Figure C-11.28
Patterns of Toxicity Across
the Region in Dry Weather
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2The toxicity score is the average of toxicity
hit percentages.  
* Aqueous toxicity at  Ambient Coastal
Program monitoring stations was evaluated
using two marine organisms (Mysidopsis
bahia) and (Stronglyocentrotus purpuratus).
** Aqueous toxicity at Bioassessment Program
monitoring stations was evaluated using two
freshwater organisms (Ceriodaphnia dubia) 
and (Hyallela azteca).
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Patterns of Toxicity Across
the Region in Wet Weather
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Across the Region
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Patterns of CTR Exceedances

Across the Region
in Wet Weather
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Figure C-11.1. Receiving Waters Monitoring Program Evolution 
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Warm spots refers to sites with pollutant levels that are elevated relative to the long-term County average.
 
CARs refers to critical aquatic resources, sites with greater beneficial use potential. 
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Figure C-11.3
IBI Results for the Fall 2006 Sampling
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Figure C-11.4
IBI Results for the Spring 2007 Sampling
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Figure C-11.5
Average IBI Scores at Bioassessment Sites in the San Diego Region

So CA IBI Scores (Nov 2002 - June 2007)
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Figure C-11.6b
Summary of Overall

Conditions in Spring 2007
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Figure C-11.7
Station Dendogram for All Bioassessment Surveys Conducted in the San Diego Region (Part 1)
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Figure C-11.7
Station Dendogram for All Bioassessment Surveys Conducted in the San Diego Region (Part 2)
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Figure C-11.8
Two-Way Coincidence Table of Stations and Species for All Bioassessment Surveys

in the San Diego Region
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Figure C-11.9
Scatter Plots of IBI vs. Physical Habitat Parameters

0

10

20

30

40

50

60

70

80

0 2 4 6 8 10 12 14 16 18 20 22

Instream Cover

IB
I

0

10

20

30

40

50

60

70

80

0 2 4 6 8 10 12 14 16 18 20 22

Embeddedness

IB
I

0

10

20

30

40

50

60

70

80

0 2 4 6 8 10 12 14 16 18 20 22

Velocity / Depth Regime

IB
I

0

10

20

30

40

50

60

70

80

0 2 4 6 8 10 12 14 16 18 20 22

Sediment Deposition

IB
I

0

10

20

30

40

50

60

70

80

0 2 4 6 8 10 12 14 16 18 20 22

Channel Flow

IB
I

0

10

20

30

40

50

60

70

80

0 50 100 150 200

Sum of Physical Habitat Scores

IB
I

0039097



Figure C-11.9
Scatter Plots of IBI vs. Physical Habitat Parameters
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Figure C-11.11
Annual Rainfall Summary

Precipitation Totals at Selected RDMD Raingauges
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Relative Level of AB411 Exceedances (Hits)
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Figure C-11.13b
Relative Level of AB411 Exceedances (Hits)
Over the Entire Year When Drains Flow to Ocean
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Figure C-11.14a
Relative Level of AB411 Exceedances (Hits)
During the AB411 Season Using All Data
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Figure C-11.14b
Relative Level of AB411 Exceedances (Hits)
During the AB411 Season When Drain Flows to Ocean
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* For each station samples were collected at the coastal
storm drain outfall and within the surfzone.  Samples were
then tested for three indicator bacteria: total coliform, fecal
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evaluated per AB411 criteria for each indicator bacteria.
The number of criteria exceedances or 'Hits' is depicted
based upon the percentage of the total number of samples
collected.   
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Figure C-11.15
Examples of Strong and Weak Relationships between Indicator Bacteria in the Stormdrain Discharge and Receiving Waters
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Figure C-11.16
Examples of Strong and Weak Correlations between

Receiving Waters and Stormdrain Discharges
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SECTION C-12.0, WATERSHEDS 
 
 

2006-07 Unified Annual Progress Report                                       November 15, 2007 
Program Effectiveness Assessment 
 C-12-1 

C-12.0 WATERSHEDS  
 
C-12.1 Introduction 
 
There are six distinct watersheds within the San Diego Regional Board Area which are 
identified below.   
 

Region Watershed Planning Area Major Watercourses 
Laguna Coastal Streams Laguna Canyon Creek 
Aliso Creek Aliso Creek 
Dana Point Coastal Streams Salt Creek 
San Juan Creek San Juan Creek, Oso Creek, Trabuco 

Creek, Bell Canyon, Verdugo Canyon 
San Clemente Coastal 
Streams 

Prima Deshecha, Segunda Deshecha 

Region 9 
San Diego 

San Mateo Creek San Mateo Creek 
 
The 2006-07 reporting period marked the fourth year of implementation of the 
DAMP/Watershed Action Plans.  Progress on the Permittees’ efforts to implement a 
watershed-based approach to water quality protection and planning are reported in 
Exhibits 13-18.  
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EXHIBIT 13, EXECUTIVE SUMMARY 
 

2006-07 Watershed Annual Report  November 15, 2007 
Aliso Creek Watershed 
 Exhibit 13-i 

This Annual Report considers the efforts of the cities of Aliso Viejo, Laguna Beach, 
Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, and Mission Viejo, and the 
County of Orange (the Permittees) during the 2006-07 reporting period to implement a 
watershed based water quality planning initiative in accordance with the requirements 
of NPDES Permit No. CAS 0108740, the Aliso Creek 13225 Directive, and the Drainage 
Area Management Plan (DAMP) – Watershed Action Plan (WAP) - Aliso Creek Watershed.  
This reporting period considers the fourth year of implementation of this initiative. 
 
The WAP represents one of the three separate, but nonetheless highly interrelated, water 
quality planning processes supported by the Permittees which are aimed at improving 
water quality in the watershed.  The three planning processes are DAMP/Local 
Implementation Plan (LIP) and DAMP/WAP with their focus on urban runoff, and a 
third process focused on watershed system integrity.   
 
The distinction is made between Baseline Best Management Practices (BMPs) and Enhanced 
BMPs.  These BMPs are considered to be characteristic of the DAMP/LIP and 
DAMP/WAP planning processes respectively.  The focus in this report is on 13225 
Directive compliance and the development and implementation of Enhanced BMPs.  
However, the significant progress of the Permittees being made with respect to water 
quality protection and enhancement needs to be viewed in the context of all three 
planning processes.   
 
Program Highlights 
 
WAP Committee:  A WAP Committee has been established and the Committee met 
quarterly during the reporting period.  In addition, the Watershed Permittees are 
actively involved in the bacteria Total Maximum Daily Load (TMDL) Stakeholder 
Advisory Group (SAG) and have collaborated on the Integrated Regional Watershed 
Management Plan (IRWMP), the Aliso Creek Stabilization, Utility Protection, 
Environmental Restoration (SUPER) Project, and the Development of a TMDL Strategic 
Assessment and Watershed Implementation Framework for the Aliso Creek and San 
Juan Creek watersheds. 
 
Public Education:  The Permittees organized watershed cleanup events at six sites in the 
watershed and provided classroom education at nine schools to 748 fifth and sixth 
graders in which watershed concepts were highlighted.   
 
Public Participation:  The Tier II / Public Stakeholders group includes any individual 
with a vested interest in the watershed.  The Tier II Group met two times in 2006-07. 
 
All program documentation, including the WAP, is available for review and comment 
on the widely publicized www.ocwatersheds.com website with contact information 
encouraging submittal of questions and comments to Principal Permittee staff.  The 
number of “hits” on the Aliso Creek Watershed page was 3,073 in the reporting period, a 
3.5% decrease in hits over the previous year. 
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Fecal indicator bacteria data for coastal waters is now directly available to the public at 
www.ocbeachinfo.com. 
 
Water Quality Assessment:  This report presents conclusions from the 13225 Directive 
and NPDES Stormwater Program monitoring programs. 
  
Project Implementation:  The specific efforts of the Watershed Permittees related to the 
implementation of pollution prevention, source control, and treatment control Best 
Management Practices are detailed in Attachment D-2, WAP Strategy Tables.   
 
The strategy tables list the efforts of the Watershed Permittees to address the priority 
water quality issues of concern.  These efforts range from general program activities 
such as outreach to the public through hosted events and distribution of education 
materials to treatment controls for fecal coliform, the primary constituent of concern for 
the Aliso Watershed. 
 
Current activities to improve water quality undertaken by the Aliso Creek Watershed 
Permittees include a pilot sand filter project, an urban landscape renewal initiative, 
urban runoff reduction and water use efficiency initiatives, and urban stream channel 
restoration.  Additionally, the Permittees are testing catch basin or in-line pipe filters 
that will assist in lowering bacteria concentrations in Aliso Creek as well as evaluating a 
bio-retention structural BMP.  Test results from other sources suggest that bio-retention 
based structural BMPs may mimic constructed wetlands in the removal efficiencies of 
bacteria. 
 
At the forefront of various efforts to fund BMP projects is the Integrated Regional 
Watershed Management Plan (IRWMP).  The IRWMP, which was accepted by the 
Orange County Board of Supervisors in May 2005, focuses primarily on the projects and 
plans of the member agencies, with an emphasis on water supply and water quality.  
The Plan outlines specific objectives related to water quality/pollution reduction, which 
will provide Regional Action Projects that are supported and implemented by multiple 
cities and the County for urban runoff pollution treatment, in addition to water quality 
benefits to areas of special biological significance and protection of critical coastal areas.  
This Plan establishes a priority ranking to help further regional efforts to investigate the 
feasibility of, and identify funding for, these projects. Individual projects however, will 
go through the appropriate environmental review and permitting process during the 
funding process.   
 
In January 2007, the IRWMP was one of seven statewide proposals recommended for 
funding (Prop 50 Chapter 8 grant award).  As a result, South Orange County will receive 
$25 million in Prop 50 funds to enhance water supply, water quality and natural habitat. 
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Report Organization 
 
The 2006-07 WAP Annual Report comprises five sections: 
 

Section 1.0 Introduction provides a summary of the program background, 
description of the watershed, program objectives, water quality planning 
processes, governance, and public participation; 
 
Section 2.0 Water Quality Monitoring and Assessment provides a description of the 
13225 Directive and NPDES Stormwater Program monitoring programs; 
 
Section 3.0 Project Implementation discusses the distinction made between Baseline 
BMPs and Enhanced BMPs and reports on the status of these programs; 
 
Section 4.0  Effectiveness Assessment reviews the progress of the WAP water 
quality planning process with respect to general program objectives and specific 
objectives addressing fecal indicator bacteria, the constituent of concern in the 
Aliso Creek Watershed; and  
 
Section 5.0 Conclusion reviews the status of the watershed based planning effort 
after four years of implementation. 

 
The WAP and this Annual Report are integral components of the Permittees 
comprehensive efforts, using multiple planning processes across different scales of 
planning area, to manage surface water quality in highly urbanized watersheds.  The 
Permittees recognize that an iterative approach, involving systematic improvement and 
refinement across all program areas, is a necessary and defining characteristic of these 
efforts.  It is expected that the WAP will continue to be developed commensurate with 
the Permittees understanding of the issues affecting the watershed. 
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D-1.0 INTRODUCTION 
 
This report is the fourth Annual Progress Report for the Drainage Area Management Plan 
– Aliso Creek WAP, a regulatory compliance and creek and coastal water quality 
planning and protection initiative focused on the management of urban runoff within 
the Aliso Creek Watershed.  It summarizes the progress that has been made in 2006-07 
by the cities of Aliso Viejo, Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, 
Lake Forest, and Mission Viejo, the County of Orange, and the Orange County Flood 
Control District (the Watershed Permittees) and identifies a schedule of management 
activities for 2007-08 targeting the reduction of fecal indicator bacteria.  Previous 
publications relating to this watershed-based planning initiative contain additional 
detail and this progress report, termed WAP Annual Report, should be reviewed in 
conjunction with these publications, which are:   
 

• Drainage Area Management Plan (DAMP) 
• DAMP/Aliso Creek WAP (previously titled “Watershed Chapter”) 
• DAMP/Local Implementation Plans (LIPs) 
• Unified Annual Progress Report 2006-07 
• Aliso Creek Water Code 13225 Directive – Quarterly Progress Reports 

 
These documents, except the city LIPs, are available at www.ocwatersheds.com. 
 
The report contains descriptions of: 
 

• All activities conducted by the Watershed Permittees; 
• Common activities conducted collectively by the Permittees; 
• Public participation mechanisms; 
• Watershed-based land use planning; 
• Proposed WAP revisions; 
• Monitoring activities not discussed in the Unified Annual Progress Report; and  
• Water quality improvements or degradation.  

 
Each year in November, the activities of the Watershed Permittees are reviewed in three 
reports, specifically, the Unified Annual Progress Report, jurisdictional Program 
Effectiveness Assessments, and the WAP Annual Report.   A template format is used in 
each instance to facilitate comparison and to emphasize the common focus of all the 
reports, which is on the status and effectiveness of initiatives to control pollutants in 
stormwater and urban runoff.  
 
D-1.1 Objectives 
 
The purpose of the DAMP/WAPs is to create a watershed-based water quality planning 
process focused on pathogen indicator bacteria in urban runoff.  The program objectives 
of the DAMP/Aliso Creek WAP are: 
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• To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in municipal National Pollutant Discharge Elimination 
System (NPDES) Stormwater Permit (Order No. R9-2002-0001, NPDES NO. 
CAS0108740; 

 
• To meet the requirements of the California Water Code §13225 Directive for 

Aliso Creek; 
 
• To establish a WAP Committee and encourage actions arising from its 

deliberations;  

• Enhance the extent of public participation in watershed issues, through Permittee 
and public interaction at watershed events, annual/semi-annual “Clean Up 
Days,” and other activities; 

• Educate the public regarding water quality issues;  

• Modify jurisdictional plans and policies to reflect potential impacts to water 
quality at a watershed-scale;  

• To identify the most significant water quality issues and constituents of concern 
on a watershed scale and relate these to urban sources; 

 
• To focus the pollution prevention and source controls implemented at a 

individual jurisdiction level on the identified constituents of concern and to 
identify any jurisdiction-specific treatment control opportunities; 

 
• To identify the water quality issues that are most appropriately addressed 

through a multi-jurisdictional watershed-scale approach; 
 

• To incorporate information obtained from prior planning studies; 
 

• To develop an integrated plan of action that results in meaningful water quality 
improvement in the Aliso Creek Watershed at a watershed scale that balances 
economic, social and environmental constraints; and 

 
• To identify indicators to track progress. 
 

D-1.2 Aliso Creek Watershed 
 
Aliso Creek drains a long, narrow coastal canyon with headwaters in the Cleveland 
National Forest.  The creek ultimately discharges into the Pacific Ocean at Aliso Beach.  
The approximately 36-square-mile watershed includes portions of the cities of Aliso 
Viejo, Laguna Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, and 
Mission Viejo.  Major transportation arteries through the watershed include the San 
Joaquin Hills Transportation Corridor and Interstate 5.  The Aliso Creek Watershed is 
largely developed, with the exception of the Cleveland National Forest in the upper 
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watershed and the Aliso Wood Canyon Regional Park in the lower watershed.  The 
designated beneficial uses in the Aliso Creek watershed are shown in Table D-1.1 and 
Table D-1.2 is the portion of the 303(d) list pertaining to the watershed.  It should be 
noted that, as a consequence of this listing, a Total Maximum Daily Load (TMDL) for 
bacteria is being developed by the San Diego Regional Water Quality Control Board 
(San Diego Regional Board).   
 
D-1.3 Background 
 
D-1.3.1  Water Quality Protection and Planning 
 
In California, regulatory protection and administration of water quality is primarily the 
responsibility of the State Water Resources Control Board (SWRCB) and the nine 
Regional Water Quality Control Boards (RWQCBs).  Each of the RWQCBs is required to 
adopt a water quality control plan, or Basin Plan.  Basin Plans establish or designate 
beneficial uses (the uses of water necessary for the survival and well being of humanity, 
plants and wildlife) for inland and coastal waters, set narrative and numerical water 
quality objectives that must be attained or maintained to protect the designated 
beneficial uses, and describes implementation programs to protect beneficial uses.   
 
Under state law (Porter-Cologne Water Quality Control Act), water quality standards 
are beneficial uses to be made of a water body, the established water quality objectives 
(both narrative and numeric), and the State’s nondegradation policy.   CWA section 
303(d) requires states to list waters not meeting applicable water quality standards and 
to establish total maximum daily loads (TMDL) for the pollutants impairing those 
waters.  A TMDL is a numerical calculation of the amount of a pollutant that a water 
body can assimilate and still meet standards.  A TMDL includes one or more numerical 
targets that represent attainment of the applicable standards and an allocation of the 
load among the various sources of the pollutant. 
 
The RWQCB’s principal means of achieving water quality objectives and the protecting 
beneficial uses designated in Basin Plans is through the adoption and administration of 
waste discharge requirements, including NPDES permits, to control the discharge of 
wastes, which may impact surface and groundwater quality.  NPDES permits are issued 
under the federal Clean Water Act (CWA), Title IV “Permits and Licenses” Section 402.  
Section 402 was amended in 1987 to create NPDES permitting requirements for 
municipal operators of storm drain systems. 
 
The environmental rationale for creating waste discharge requirements for municipal 
discharges of stormwater was recognition of the adverse impacts of watershed 
urbanization on streams including increased loadings to surface water of sediment, 
nutrients, oxygen demanding material, bacteria, metals, pesticides, and other 
constituents.  With the addition to the CWA of Section 402(p), this diffuse pollution 
associated with the urban landscape, was brought into a permitting regime that had 
previously been focused on industrial process wastewater and treatment plant effluent.      
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The Program is concerned with the imprint of urban development on the landscape.  
Urbanization creates rooftops, driveways, roads and parking lots (Schueler and Holland, 
20001, use the term “Imperviousness” as the unifying theme for understanding the 
adverse hydrologic impacts of urbanization) which (1) increase the timing and volume 
of rainfall runoff (compared to pre-development conditions) and (2) provide a source of 
pollutants that are flushed or leached by rainfall runoff into aquatic systems.  The 
environmental consequences of these impacts are loss or impairment of aquatic 
beneficial uses due to: 
 

• Water quality degradation due to increased loadings of sediment nutrients, 
metals hydrocarbons, pesticides and bacteria; 

 
• Stream channel instability and habitat loss due to the increased severity and 

frequency of floods; 
 

• Increased water temperatures due to solar energy absorption by urban surfaces 
and elimination of riparian shading, and  

 
• Loss of groundwater recharge. 

 
D-1.3.2  The Orange County Stormwater Program 
 
Orange County received its first Municipal Separate Storm Sewer Systems (MS4) permits 
(referred to as First Term Permits) in 1990.  Municipal Stormwater Permit Order No. R9-
2002-0001 (NPDES No. CAS 0108740) is the Third Term NPDES permit issued 
collectively to the 13 municipal entities within the area of Orange County under the 
jurisdiction of the San Diego Regional Water Quality Control Board.  The permit 
implements the federal CWA mandate and requires the Permittees to (1) reduce the 
discharge of pollutants discharged from municipal storm drain systems to the maximum 
extent practicable and (2) to eliminate most types of non-stormwater discharges.  
 
With the adoption of the Third Term Permit, the Permittees were required to develop 
and implement a watershed-based management process to complement the established 
countywide stormwater program.  The purpose of this separate watershed based effort 
is primarily to provide a local focus on the highest priority water quality 
issues/pollutants in each watershed.  In addition, the Third Term Permit requires the 
Permittees to use this separate planning process to foster local public education and 
participation and encourage land use planning at the watershed scale.  
 
D-1.3.3  California Water Code §13225 Directive for Aliso Creek 
 
On March 2, 2001 the Regional Board issued a written directive pursuant to California 
Water Code Section 13225 to the County of Orange, Orange County Flood Control 
District and the Aliso Creek watershed cities (Watershed Permittees). The directive 

                                                 
1/ The Practice of Watershed Protection, 2000, T.R. Schuler and H.K. Holland, The Center for Watershed 
Protection 

0039118



EXHIBIT 13, INTRODUCTION 

2006-07 Watershed Annual Report                                  November 15, 2007  
Aliso Creek Watershed 

Exhibit 13-1-5 

found that the Watershed Permittees may be discharging waste with high bacteria levels 
from municipal storm drain outfalls into Aliso Creek and its tributaries. As a result the 
Watershed Permittees were directed to conduct an evaluation of the relative 
contribution of the urban stormwater discharges to the impairment of beneficial uses or 
the exceedances of water quality objectives and, where necessary, take appropriate 
measures to eliminate the sources of pollution. 
  
The Directive required the Watershed Permittees to submit quarterly progress reports 
until the Regional Board determines that the nuisance discharges have been prevented 
to the Maximum Extent Possible (MEP). The County on behalf of the Watershed 
Permittees submitted the initial report on April 30, 2001, and submitted progress reports 
quarterly from 2001 through September 2005. Detailed information on the Permittees’ 
efforts to identify, evaluate, and reduce or eliminate sources of bacterial contamination, 
may be found in the quarterly progress reports which are available on the Watershed 
and Coastal Resources Division website at www.ocwatersheds.com. 
  
On October 12, 2005, the Regional Board considered a request by the Watershed 
Permittees for changes to the bacteria monitoring program in effect since the spring of 
2001. The Regional Board accepted the proposed modifications described in the 
December 2004 technical report Aliso Creek 13225 Directive, Revised Monitoring Program 
Design - Integration with NPDES Program.  The annual reporting requirements of the 
revised monitoring program are included in this report, which supersedes the 
requirements prescribed in Regional Board letters dated March 2, 2001 and May 15, 
2001. 
 
D-1.3.4   Watershed Management 
 
Watershed management is the term used for the approach to water quality planning that 
places an emphasis on the watershed (the area draining into a river system, ocean or 
other body of water through a single outlet) as the planning area and solutions to 
problems that cut across programs and jurisdictions.  Watershed management seeks to 
build upon existing management programs and resources, but has as its goal watershed 
system integrity.  The U.S. Environmental Protection Agency (USEPA) advocates this 
approach, particularly with respect to addressing the more intractable issues of habitat 
degradation and non-point source (or diffuse) pollution and suggests that it is beneficial 
because it can: 

• Provide a context for integration, by  

o using practical, tangible management units that people understand  

o focusing and coordinating efforts  

o finding common ground and meeting multiple needs 

• Provide a better understanding and appreciation of nature, by  

o understanding nature's interrelated processes  
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o helping answer the question, "What are we trying to protect?"  

o linking human activities to nature's response  

o appreciating how nature's processes can benefit people  

o identifying ways we can work with watershed processes 

• Yield better management, by  

o generating ecologically-based, innovative, cost-effective solutions  

o forging stronger working relationships  

o supporting consistent, continuous management  

 
D-1.4 Program Approach 
 
The approach taken to develop the DAMP/Aliso Creek WAP recognizes that the 
jurisdictional DAMP/LIPs and the DAMP/WAPs represent the principal policy and 
program documents for two separate, but nonetheless similar and highly 
interdependent, water quality planning processes targeting the control of pollutants in 
urban runoff.    
 
With respect to project implementation, the distinction is made between Jurisdictional 
and Watershed Cooperative projects.  Where water quality issues that are determined to be 
specific to a jurisdiction, they would be referred to that jurisdiction and thereafter be 
addressed as a jurisdictional program initiative through the DAMP/LIP.  Alternatively, 
the issue may originate from multiple jurisdictions within the watershed.  In this 
instance, the problem would be most effectively addressed on a partnership basis as a 
watershed cooperative effort. 
 
The following elements of the DAMP are then incorporated on the watershed and 
jurisdictional levels to: 

 
• Establish a baseline set of BMPs that are applicable to all areas and that are 

proven and cost-effective; 
• Monitor water quality to assess progress and identify urban impacts on receiving 

water; 
• Prioritize waterbodies for corrective action, with those listed as impaired having 

a higher priority; and 
• Focus on enhanced BMPs for constituents of concern at a watershed or 

jurisdictional level, as appropriate. 
 
These elements become the basis of an iterative planning process, which support the 
progressive evolution attainment of water quality standards, as required by the NPDES 
Permits.  A defining feature of the iterative planning process is the continual analysis, 
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measurement and improvement through the quality loop which is illustrated in a 
simplified form in Figure D-1.1. 
 
Assessing:  Assessing environmental conditions and programmatic performance, 
establishing the goals and targets to be achieved, and determining the route to be taken 
and the measurements to track success; 
 
Planning:  Designing activities to achieve the goal, identifying the needed skills and 
expertise, and designating responsibility for achieving desired outcomes; 
 
Implementing:  Bringing the process into effect in an efficient and effective manner, and 
 
Monitoring:  Evaluating the effectiveness of the Implementing stage. 
 
There is also recognition that these efforts are, in many watersheds in Orange County, 
supportive of a third planning process that is focused on watershed system integrity 
rather than water quality outcomes.  The different characteristics of these processes are 
compared in Table D-1.3.  
 
D-1.5 Governance 
 
D-1.5.1 Tier I/Cost Share Partners Stakeholder Group 
 
The Tier I/Cost Share Partners Stakeholder Group includes representatives of the seven 
cities located within the watershed, representatives from the County of Orange, as well 
as representatives of interested agencies in the watershed.  This group generally meets 
quarterly. 
 
D-1.5.2 Stakeholder Group 
 
The Tier II/Public Stakeholders group provides for wider public participation and is 
comprised of representatives from the County, cities in the watershed, water districts, 
wastewater authorities, major landowners, and representatives of several environmental 
NGOs.  The Tier II Group met two times in 2006-07. 
 
D-1.5.3 WAP Committee 
 
The WAP Committee includes representatives of the Watershed Permittees.  This group 
generally meets quarterly to discuss 13225 Directive and Third Term Permit compliance. 
 
D-1.5.4 Other Groups 
 
Several Non-Government Organizations (NGO’s) are active in the watershed, including: 

• Orange County Coastkeeper 
• Laguna Beach Chapter of Surfrider Foundation 
• Permaculture Institute 
• South Laguna Beach Civic Association 

0039121



EXHIBIT 13, INTRODUCTION 

2006-07 Watershed Annual Report                                  November 15, 2007  
Aliso Creek Watershed 

Exhibit 13-1-8 

• Sierra Club 
• Audubon Society 
• Clean Water Now! 
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Table D-1.1:  Designated Beneficial Uses – Aliso Creek 

Inland Surface Water AGR REC-1 REC-2 WARM WILD 

Aliso Creek      

 English Canyon      

 Sulphur Creek      

 Wood Canyon      

Aliso Creek Mouth      

Existing -   Potential -  

Agricultural Supply (AGR) – Includes uses of water for farming, horticulture or ranching. 

Contact Water Recreation (REC-1) – Includes uses of water for recreational activities involving body contact where ingestion of 
water is reasonably possible. 

Non-Contact Water Recreation (REC-2) – Includes uses of water for recreational activities involving proximity to water. 

Warm Freshwater Habitat (WARM) – Includes uses of water that support warm water ecosystems. 

Wildlife Habitat (WILD) – Includes uses of water that support terrestrial ecosystems. 

Source:  http://www.waterboards.ca.gov/sandiego/programs/basinplan.html  
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Table D-1.2:  2006 303(d) List and TMDL Priority Schedule – Aliso Creek Watershed 

Type Name 
Calwater 

Watershed Pollutant/Stressor Source Priority 

Estimated 
Size 

Affected 

Proposed 
TMDL 

Completion 
R Aliso Creek 90113000 Indicator Bacteria 

This listing applies to the 
Aliso Creek mainstem and all 
the major tributaries of Aliso 
Creek which are Sulfur Creek, 
Wood Canyon, Aliso Hills 
Canyon, Dairy Fork, and 
English Canyon 
 
Phosphorus 
This listing applies to the 
Aliso Creek mainstem and all 
the major tributaries of Aliso 
Creek which are Sulfur Creek, 
Wood Canyon, Aliso Hills 
Canyon, Dairy Fork, and 
English Canyon 
 
Toxicity 

Nonpoint/Point Source 
Urban Runoff/Storm Sewers 
Unknown Point Source 
 
 
 
 
 
 

Urban Runoff/Storm Sewers 
Unknown Nonpoint Source 
Unknown Point Source 
 
 
 
 
 
 
Urban Runoff/Storm Sewers 
Unknown Nonpoint Source 
Unknown Point Source 

Medium 
 
 
 
 
 
 
 
 

Low 
 
 
 
 
 
 
 
 
Low 

19 Miles 
 
 
 
 
 
 
 
 

19 Miles 
 
 
 
 
 
 
 
 
19 Miles 

2005 
 
 
 
 
 
 
 
 

2019 
 
 
 
 
 
 
 
 
2019 

E Aliso Creek 
(mouth) 

90113000 Indicator Bacteria Nonpoint/Point Source Medium 0.29 Acres 2005 
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Type Name 
Calwater 

Watershed Pollutant/Stressor Source Priority 

Estimated 
Size 

Affected 

Proposed 
TMDL 

Completion 
R English Canyon 90113000 Benzo[b]fluoranthene 

 
Dieldrin 
 
Sediment Toxicity 

Source Unknown 
 
Source Unknown 
 
Source Unknown 

 3.6 Miles 
 
3.6 Miles 
 
3.6 Miles 

2019 
 
2019 
 
2019 

C Pacific Ocean 
Shoreline  - Aliso 
HSA 

90113000 Bacteria Indicators 
Impairment located at Laguna 
Beach at Lagunita Place / Blue 
Lagoon Place, Aliso Beach. 

Nonpoint/Point Source Medium 0.65 Mile  

(Note: R – Rivers; E – Estuary; C – Coastal Shoreline/Beaches) 
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Table D-1.3 Water Quality/Watershed Management Processes 
 LIP WAP Watershed Planning 

Geographic Area 
Covered by Plan 

Defined by political 
(city/county) boundaries. 

Defined by hydrologic boundaries. Defined by hydrologic boundaries. 

Planning Process Focused on reducing 
discharges of pollutants in 
urban runoff and stormwater 
pollution on a uniform 
countywide basis.  In 
conformance with 
DAMP/LIP and NPDES 
permits requirements. 

Focused on improving local 
receiving water quality where it is 
adversely impacted by urban 
runoff and stormwater pollution.  
In conformance with DAMP/WAP, 
NPDES permit requirements and 
303(d) list/TMDLs.   

Focused on improving/restoring 
watershed system integrity.  In 
conformance with local community 
interest and stakeholder- 
determined resource management 
priorities. 

Framework Directed by Orange County 
Stormwater Program 
committee structure and 
Regional Board review.  
Public consultation 
principally through CEQA 
process/Regional Board 
review. 

Directed by watershed municipal 
and public water agency 
stakeholders.  Characterized by 
public consultation and non-policy 
making participation. 

Directed by watershed municipal 
and public water and resource 
agency stakeholders.  
Characterized by NGO and public 
participation.  
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Table D-1.3 Water Quality/Watershed Management Processes (Cont.) 

Assessment Based on information from 
countywide municipal and 
regional cooperative 
investigations of stormwater 
and receiving water quality.  
Assessments are undertaken 
on an annual and 5 year basis. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations.  Assessments are 
undertaken on an annual basis. 
Assessment also includes socio-
economic indices such as degree of 
public participation and level of 
funding in watershed projects. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations of watershed system 
integrity.  
 

Planning Broad based approach with 
emphasis on well established 
pollution prevention and 
source control measures. 

Pollutant specific approach with 
emphasis on treatment controls and 
consideration of innovative 
regional solutions. 

Broad based approach with 
emphasis on ecological outcomes 
including habitat and channel 
restoration. 

BMP 
Implementation 

Individually by the 
Watershed Permittees focused 
on pollution prevention in 
upland areas.  Emphasis on 
jurisdictional projects and 
baseline BMPs. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies.  Focused on pollution 
prevention and source controls.  
Emphasis on enhanced BMPs. 
Projects may be jurisdictional or 
watershed cooperative. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies.  Focused on waterbody 
and riparian habitat restoration.  
Emphasis on watershed cooperative 
projects. 

Monitoring Considers pollutant load 
reduction. 

Considers beneficial use 
attainment. 

Considers beneficial use attainment 
and stream system integrity and 
functioning of local governance 
group. 
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Figure D-1.1:  Water Quality Planning Process 
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D-2.0 WATER QUALITY MONITORING & ASSESSMENT 
 
The WAP is a management initiative aimed at contributing to the attainment of water 
quality in the Aliso Creek Watershed that provides for the protection and propagation of 
wildlife and for recreation in and on the water.  The water quality of the creek and 
coastal waters of the creek mouth can be defined by both a set of concentrations, 
speciations, and physical partitions of organic and inorganic substances; and the 
composition and state of aquatic biota found in a waterbody.  While the various 
monitoring efforts address all elements of this definition, the discussion in this section 
focuses on fecal indicator bacteria.   
 
D-2.1 Monitoring  
 
Monitoring is a key element of any management program.  Monitoring provides data 
that can be used to inform management decisions about the environment, its resources 
and the human activities affecting them.  Environmental monitoring data documents 
existing conditions and, if collected repeatedly, provides evidence of changes in these 
conditions.  In addition, in the absence of prior information, monitoring establishes a 
starting point for future comparisons (NAS, 19901). 
 
The principal monitoring efforts in the watershed are the Aliso Creek 13225 Directive 
Revised Monitoring Program, the data collection efforts of the Permittees Countywide 
Third Term Permit Monitoring Program, and the Orange County Health Care Agency’s 
Coastal Pathogen Indicators Monitoring Program. 
  
D-2.1.1  Aliso Creek Water Code 13225 Directive 
 
On October 12, 2005, the San Diego Regional Board considered a request by the 
Watershed Permittees for changes to the bacteria monitoring program in effect since the 
spring of 2001. The Regional Board accepted the proposed modifications described in 
the December 2004 technical report Aliso Creek 13225 Directive, Revised Monitoring 
Program Design - Integration with NPDES Program. The Regional Board concluded that 
the scope of the current bacteria monitoring in the watershed was no longer warranted 
and that the proposed changes would constitute an effective interim program until 
adoption of the pending Total Maximum Daily Load. In addition, the Regional Board 
recognized that as a result of reduced monitoring costs, the municipalities expect to 
direct additional resources toward implementation of management practices to reduce 
indicator bacteria and pathogens.  Consequently, pursuant to California Water Code 
Sections 13225, 13267, and 13383, the Regional Board directed the Watershed Permittees 
to implement the proposed Revised Monitoring Program and submit annual technical 
reports beginning in 2006 for the October through September period.  This report 
supersedes the requirements prescribed in Regional Board letters dated March 2, 2001 
and May 15, 2001.   
 

                                                 
1/ Managing Troubled Waters, National Academy of Sciences, 1991. 
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The design of the revised monitoring program was based on several years of monitoring 
data.  The program builds on improved knowledge about overall patterns of bacteria in 
the watershed as well as more localized responses to specific best management practices 
(BMPs).  Monitoring efforts (Figure D-2.1) focus on a group of status and trends sites 
near the bottom of the watershed and a second set of BMP evaluation sites at high-
priority drains throughout the watershed. Monitoring will occur at a higher frequency 
than that conducted from 2001-2005, but only during the summer period when bacteria 
levels are highest. Analyses of the available monitoring data show that this design will 
be sufficient to track compliance with the REC1 geomean standard in the area of highest 
recreational use in the lower watershed and to document the effectiveness of BMPs 
implemented at identified high-priority drains.  The REC1 standard for fecal coliform in 
dry weather is a log mean (geomean) of 200/100ml based on five or more samples in a 
30 day period and not more than 10% of the samples to exceed 400 /100ml for a 30 day 
period.    The bacterial units for Aliso Creek Directive Monitoring are CFU/100 ml.  Due 
to the inherent variability in bacteria data, this report only analyzes the geomean 
standards to evaluate if conditions are protective of beneficial uses.   
 
D-2.1.1.1 Revised Monitoring Program Objectives 
 
The revised program design will: 
  

 Document trends in water quality at high-priority locations (Status and Trends 
Monitoring). 

 Evaluate BMPs implemented to improve water quality (BMP Evaluation 
Monitoring). 

 Support source identification efforts. 
 
Monitoring at the revised sites will continue to rely on the indicators currently used, 
specifically: 
 

 Total and fecal coliforms (all sampled sites and times). 
 Enterococcus (all sampled sites and times). 
 Total chlorine (drains only, once / month). 
 pH (drains only, once / month). 
 Temperature (drain and downstream station, all sampled times). 
 Estimated flow (drains, all times). 

 
In addition, the sampling design will retain the original collection locations: 
 

 The pipe discharge estimate at each site. 
 Ambient bacteria concentrations 25 feet upstream of the discharge point. 
 Ambient bacteria 25 feet downstream of the discharge point.  

 
This will maintain consistency with past data in the watershed and agrees with the 
recommendations developed by the Stormwater Monitoring Coalition’s model 
stormwater monitoring program project.  
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D-2.1.1.2 Status and Trends Monitoring 
 
Status and trends monitoring focuses on answering two questions:  
 
1. Are conditions in receiving waters protective of beneficial uses? (status) 
2. Are conditions in receiving waters getting better or worse over time? (trends) 
 
Status and trends monitoring occurs at five core stations in the lower portion of the 
watershed (Figure D-2.1), which past studies indicate is the area of highest recreation 
use and related concern about potential human health impacts. Despite some variability 
among them, the stations as a group provide a picture of conditions in the lower portion 
of the Creek.  
 
These five stations are monitored during August and September, at a frequency of 10 
samples per month. This period represents the most conservative sampling period 
because it: 
 

 Captures the annual peak of bacteria levels in the watershed.  
 Is the time of year that body contact recreation is most likely. 

 
The monitoring frequency was selected with the goal of detecting an 80% drop in fecal 
coliform levels over a ten-year period. This sampling frequency is based on analyses of 
the ability to detect change for various levels of sampling effort. These analyses show 
this sampling frequency has the ability to both assess compliance with the REC1 
geomean objective in the most critical period of the year as well as to track trends over 
time.  
 
D-2.1.1.3 BMP Evaluation Monitoring 
 
Efforts to improve water quality in order to meet the REC1 Fecal Coliform objective in 
the lower sections of Aliso Creek are concentrated on the specific upstream discharges to 
the Creek, where a range of source identification, enforcement, and pollution prevention 
activities are planned and/or underway.  Six high-priority drains/BMP evaluation sites 
have been established in the upper watershed: J01P08 in Lake Forest, J07P02 in Mission 
Viejo, J06 in Laguna Woods, J05 in Laguna Hills, J01P28 in Aliso Viejo and J04 in Laguna 
Niguel.  The BMP evaluation sites are intended to fulfill two purposes. The first is to 
document the relative effectiveness of source reduction efforts in the high-priority 
subwatersheds.  Given that similar source reduction efforts are being implemented 
throughout the Aliso Creek watershed, the second purpose is to produce information to 
help guide decision making about source reduction efforts at other locations.  
 
BMP evaluation monitoring focuses on answering three questions: 
 
1. Have bacteria loads from the high-priority drains decreased?  
2. Are BMPs having their intended effects on concentrations in the creek and/or loads 

from the drains? 
3. Have impacts from high-priority drains on the receiving waters decreased? 
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BMP evaluation monitoring occurs at six sites in the six high-priority drainage areas in 
the watershed (Figure D-2.1).  The revised monitoring plan indicates nine sites in the six 
high priority watersheds but site #3, J06 pipe was combined with site #4 (J06 upstream 
and downstream), site #6 J01P28 Clear Creek System was non-operational during the 
reporting period and site #8, J01P28 pipe was inaccessible. The BMP evaluation sites are 
monitored during the June – September period, with a total of 20 samples collected at 
each site each year during this period. Analyses of historical data suggest that, with 
minor exceptions, this would be adequate to detect an average 50% reduction in loads 
and an average 30% reduction in impact on downstream receiving water at each site 
over a ten-year period. 
 
Data from the BMP evaluation sites will also be compared to the results of the status and 
trends monitoring in the lower sections of Aliso Creek.  This will help to assess whether 
a reduction in loads at the high-priority drains is associated with improving conditions 
in the lower Creek.  As questions about BMP effectiveness at the high-priority drains are 
resolved over time, monitoring efforts will be shifted to the next level of priority drains. 
 
D-2.1.2  NPDES Third Term Permit Monitoring Program 
 
The NPDES Third Term Monitoring Program developed for the San Diego Region 
comprises separate wet weather and dry weather monitoring programs.  
 
D-2.1.2.1  Wet Weather Monitoring Program 
 
The NPDES Third Term Permit wet weather monitoring program (details on its 
development and implementation are included in DAMP Section 11.0 - Exhibit 11-I) 
consists of four elements:  
 

• Coastal Stormdrain Outfall Monitoring - Using a suite of bacterial indicators at high 
priority drain outfalls, track compliance with regulatory standards and any 
improvements due to BMP implementation (This program element includes 
numerous sites along the full extent of the coastline in this region – See Unified 
Report, Section C-11, Figure C-11.17);  

 
• Urban Stream Bioassessment Monitoring -Using a “triad” of indicators 

(bioassessment, chemistry, toxicity), describe impacts on stream communities 
and the relationship of impacts to runoff, based on comparisons with 
reference locations on a year-to-year time frame (This program element 
includes both reference sites and urban-influenced sites throughout the 
region –  See Unified Report, Section C-11, Figure C-11.2); 

 
• Long-Term Mass Emissions Monitoring - Using measurements of key pollutants, 

measure loads over a time frame of years to decades to compare with past and 
present levels (This program element includes several sites at or near the bottom 
of major drainages – See Unified Report, Section C-11, Figure C-11.15); 
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• Ambient Coastal Receiving Waters Monitoring - Using measurement of runoff 
plume characteristics and extent, as well as measures of a suite of physical, 
chemical, and biological indicators, improve understanding of the impacts of 
runoff plumes on near-shore ecosystems (This program element includes sites 
along the coast as well as in Dana Point Harbor – See Unified Report, Section C-
11, Figure C-11.22). 

 
D-2.1.2.2  San Diego Dry Weather Monitoring Program  
 
Details on development and implementation of the dry weather monitoring program are 
included in DAMP Section 11.0 - Exhibit 11-II.  The Third Term Permit dry weather 
monitoring program comprises a single program element:  
 

• Dry Weather Monitoring – Using measurements of key pollutants, identify 
potential illegal discharges and illicit connections, based upon comparison with 
historical data and available estimates of background levels.  The dry weather 
monitoring sites sampled during the 2006 and 2007 seasons are presented in 
Table D-2.1. 

 
D-2.1.3  Orange County Health Care Agency 
 
Over the past 40 years, the Health Care Agency (also known as Environmental Health) 
and local sanitation agencies (Orange County Sanitation District and South Orange 
County Wastewater Authority) have been testing the coastal waters in Orange County 
for bacteria that indicate possible presence of disease-causing pathogens.  Samples are 
collected weekly at approximately 150 ocean, bay and drainage locations throughout 
coastal Orange County. Fecal indicator bacteria data for coastal waters is now directly 
available to the public at www.ocbeachinfo.com. 
 
D-2.2 Water Quality Assessment 
 
D-2.2.1 Fecal Indicator Bacteria 
 
The cause-effect relationship between fecally-associated microbes and disease 
transmission has been appreciated since the late 19th Century.  Waterborne pathogens 
include a broad range of bacteria and viruses that are difficult to identify and isolate. 
Thus, certain bacteria are used as indicator organisms.  Indicator organisms are easier to 
identify in the environment and are associated with other pathogens known to be 
harmful to human health.  Fecal indicator bacteria include fecal coliform and 
Enterococci.  High densities of indicator bacteria indicate the likely presence of 
pathogenic organisms.  Thus, the number of fecal coliforms and Enterococcus present is 
a measure of the degree of health risk associated with the beneficial use of the water, 
such as swimming or shellfish harvesting.   
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Sources of indicator bacteria may be: 
 

• Environmental - soils, decaying vegetation.  
• Animal wastes - birds, dogs, cats or rabbits.  
• Humans - sewage, kids with diapers, shedding from body.  
• Storm water or urban runoff. 

  
The California Ocean Water –Contact Sports Standards (California Code of Regulations 
Title 17 and the California Health and Safety Code, §115880) are: 
 
Single Sample Standards 

• Total coliforms:  10,000 organisms/100ml 
• Fecal coliforms: 400 organisms/100ml 
• Enterococci: 104 organisms/100ml 
• Fecal:  Total Coliform Ratio: >1,000 total coliforms if ratio exceeds 0.1 

  
30 Day Geometric Log Mean Standards for five or more samples 

• Total Coliforms: 1,000 organisms/100ml  
• Fecal Coliforms: 200 organisms/100ml 
• Enterococci: 35 organisms/100ml 

 
The San Diego Basin Plan is regional policy with authority over the Aliso Creek 
watershed and reflects these same standards as water quality objectives.   
 
D-2.2.2  Results of Aliso Creek Water Code 13225 Directive Monitoring Program  
 
Sampling site locations are mapped on Figure D-2.1.  The yellow marks correspond to 
Status and Trends Sites in the lower watershed at Aliso and Woods Canyon Wilderness 
Park and the red marks correspond to BMP Effectiveness Sites in the upper watershed. 
 
All fecal coliform data are represented as boxplots in Figures D-2.2 and D-2.3.  The y-
axis represents the year, and the x-axis represents the fecal coliform levels from Directive 
monitoring.  Constructing box-plots is a useful preliminary data analysis step2, as the 
center displays the median, and the box height shows the spread about the median, and 
the dots represent unusual values.  Thus, box-plots represent a useful summary of the 
central tendency and variability of the data.  
 
Comparing the seasonal geomeans is an approach to evaluate if conditions in receiving 
waters getting better or worse over time.  Figures D-2.4, D-2.5 and D-2.6 display the 
seasonal geometric means for all sites.  (Note: last year’s Annual Report plotted the 
monthly geometric mean).  The seasonal geometric mean summarizes all twenty 
samples per season, faciliting annual comparison.  The seasonal geometric mean for the 
Status and Trends Monitoring sites was computed for August and September for 2001-

                                                 
2 Helsel, D.R. and Hirsch, R.M. Statistical Methods in Water Resources U.S. Geological Survey, 
Techniques of Water-Resources Investigations Book 4, Chapter A3. 
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2007 (see Figure D-2.4), and for the BMP Evaluation sites from June-September for 2001-
2007 (see Figure D-2.6).   
 
Plotting the running log mean with the log mean water quality objective (200 CFU/100 
ml) for the status and trends sites has been done to evaluate if conditions in receiving 
waters are protective of beneficial uses (See Figure D-2.7).   
 
D-2.2.2.1 Results of Status and Trend Monitoring 
 
Figure D-2.2 shows box-plots of data from monitoring at the Status and Trends sites, 
and the single sample water quality objective (400 CFU/100 ml).  Box plots show that 
the median fecal coliform levels and variability have decreased in 2007 relative to 2001 
and 2002 at CTPJ01, J02, and ACJ01.  Outlying high fecal coliform levels occurring in 
September 2007 were rainfall influenced at all sites, except at CTPJ01. The highest 
magnitude in 2007 at all status and trends monitoring sites occurred at ACJ01 on a day 
with light drizzle.   
 
Figure D-2.4 plots the seasonal geomeans for August and September from 2001 through 
2007 for the status and trend sites in the Aliso Creek watershed.  The figures show 
trends in fecal coliform concentrations on a logarithmic scale.  By visual inspection of the 
plots, seasonal geometric mean values fluctuate for the entire monitoring period for all 
sites.  The seasonal geomean at CTPJ01 in 2007 is less than the seasonal geomean in 2001. 
Otherwise, a clear upward or downward trend from the beginning of the monitoring 
period (2001-2007) is not apparent.   
 
Figure D-2.5 provides a comprehensive overview by year of the seasonal geometric 
means from all status and trends sites.  The graph represents a comparative summary of 
all data from August and Septemer for all years.  Of note, the fecal coliform seasonal 
geometric mean level is highest at the site downstream from J03, and the geometric 
mean at CTPJ01 is consistently the lowest from 2005-2007.   
 
Figure D-2.7 shows the running log mean and the water quality objective (200/100 ml) 
for the REC1 geomean standard.   Only CTPJ01 was consistently below the REC1 water 
quality objective.  At the other sites, conditions appear to be remaining constant over the 
seven year period of record.   
 
Data from the past seven years of monitoring are included in Attachment D-1, Bacteria 
Test Results for Aliso Creek 13225 Directive Monitoring. 
 
D-2.2.2.2 Results of BMP Monitoring 
 
All data from BMP effectiveness monitoring are presented in the box-plots in Figure D-
2.3.   The red line represents the 10% exceedance criteria of the water quality objective 
(400/100 ml).  At J05, FC levels remained steady, relative to previous years, in 2007.  
Otherwise, visual inspection of the box-plots do not signal trends.  
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Figure D-2.6 summarizes all data, plotting the seasonal (June through September, 2001-
2007) geometric means for the the BMP evaluation sites in the Aliso Creek Watershed.    
The figures show trends in fecal coliform concentrations on a logarithmic scale for the 
drain, and upstream and downstream of the drain.  From these plots, spatial and 
temporal patterns at the drains can be evaluated.   Seasonal geomean values fluctuate for 
the entire monitoring period and visual inspection of the plots does not unveil a clear 
trend at any of the sites. 
 
Comparing upstream and downstream seasonal geometric mean concentrations for fecal 
coliforms is an approach for assessing the influence of the storm drain on downstream 
concentrations.  Downstream and upstream fecal coliform levels would be similar if the 
storm drain is not contributing bacteria to the receiving water.  Analysis of Variance 
(ANOVA) is a statistical test which can quantitavely evaluate if there is a statistical 
difference between upstream and downstream fecal coliform levels.  Single factor 
ANOVA at a 95% confidence level indicated downstream levels were higher than 
upstream levels (p<0.05) at J01P08, J06, J01P28, and J04.    
 
Data from the past seven years of monitoring are included in Attachment D-1, Bacteria 
Test Results for Aliso Creek 13225 Directive Monitoring. 
 
D-2.2.2.3 Results of Comparing BMP Sites to Status and Trend Sites 
 
Downstream conditions are worse than upstream conditions at J01P08, J06, J01P28, J04, 
and J03 (a status and trends monitoring site). When comparing data from BMP sites to 
status and trend sites, it does not appear that BMPs are having an impact on the status 
and trend sites downstream. 
 
D-2.2.2.4 Conclusions 
 
The trend lines over time at each station vary widely but do not demonstrate a visible 
upward or downward trend. This variability is typical of bacterial indicators.  Estimates 
of this temporal variability were used in statistical power analyses to select stations with 
the greatest chance of detecting trends over time.  The results of these power analyses 
suggested that it would take many years (in some cases as many as 15 – 20) to reliably 
detect consistent reductions in indicator levels even as large as 50%. Formal trend tests 
were not performed on the data presented in Figures D-2.4, D-2.5 and D-2.6 because 
past experience has shown that simple regression analysis would simply result in 
finding that the trend line is not significantly different from 0.   
 
The revised monitoring program for Aliso Creek is designed to track certain levels of 
change over a 10 year period of time.  As this is the first year of a multi-year analysis, 
more information will be developed over the coming years.  Based on the data, while the 
BMP efforts taking place in the Aliso Creek watershed to reduce bacteria loads may not 
yet be yielding significant improvements in receiving waters, they may be limiting 
further degradation of receiving waters.  As the program continues and the 
municipalities implement additional BMPs, it is likely that we will see improvements in 
receiving water quality. 
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D-2.2.2.5 Quality Assurance/Quality Control (QA/QC) 
 
All data was subjected to QA/QC analysis by County Health Care Agency (HCA) and 
Watershed and Coastal Resources staff.  HCA QA procedures are documented at: the 
following web link: http://www.ochealthinfo.com/public/h2o/.  WCRD QA/QC 
procedures are described in Section C-11 (Water Quality Monitoring) of the Program 
Effectiveness Assessment Annual Report for the County of Orange.  Before conducting 
data analysis for this report, County staff verified unusually high or low values in the 
laboratory reports from HCA.     
 
D-2.2.3 Results of NPDES Monitoring Program 
 
The purpose of the DAMP/WAP is to focus management efforts on priority constituents 
of concern.  Moreover, the water quality issue currently of greatest public concern is 
pathogen pollution of beaches and the resulting potential for human health impacts. 
Consequently, this discussion primarily considers, based upon the findings from 
analyses of the Wet Weather Monitoring Program - Coastal Storm Drain Outfall data, 
the impact of stormdrain outfalls on coastal waters.  These analyses combined a number 
of approaches, applied on a regional basis, to identify the most potentially problematic 
outfalls that were most likely to be exerting an influence on coastal receiving water.  This 
approach goes beyond simple comparisons to regulatory standards to include 
assessments of the persistence of exceedances of such standards as well as of the 
statistical strength of the relationship between each stormdrain and its nearby receiving 
water.  These analyses included: 
 

1. Comparing indicator levels at each drain to the State’s Ocean Water–Contact 
Sports Standards  (also referred to as “AB411” standards); 

2. Ranking drains based upon the proportion of total possible exceedances of the 
AB411 standards over the course of the entire year and within the AB411 season; 

3. Plotting indicator levels in the receiving water vs. those in the drain;  
4. Ranking drains in terms of the slope of the linear regression of receiving 

indicator levels vs. those in the drain; and 
5. Placing particular emphasis on those monitoring results collected when drains 

were observed to be flowing to the ocean. 
 
While the major findings are summarized below, a more complete discussion of these 
results can be found in Unified Report Section C-11.  The value of this approach is 
twofold.  First, the combination of analysis approaches produces a more robust set of 
conclusions than any single approach would, providing more confidence for targeting 
management actions at outfalls of most concern.  Second, the regional analysis places 
results from individual drains into a larger context, thus supporting the prioritization 
effort and ensuring that follow-up efforts at source identification and control are 
properly targeted. 
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D-2.2.3.1 Patterns of AB411 Exceedances   
 
Table D-2.2 (a-b) shows the proportion of all samples exceeding AB411 standards in the 
receiving water upstream and downstream of coastal drains for the entire year and for 
the AB411 season.  Table D-2.2a presents results based on all available samples and 
Table D-2.2b for only that subset of sampling events during which the outfall flows was 
observed to actually flow to the ocean.  The ranking of drains was the same as in 
previous years for the entire year, but changed somewhat during the AB411 season. 
Doheny State Beach drains DSB4 and DSB5 dropped out of the highest ranking during 
the AB411 season, reflecting the fact that DSB4 does not now flow during the dry season 
(it is a storm-only drain) and DSB5 is diverted during the summer months.  Thus, 
targeted management actions have resolved two of the most problematic drains during 
the season of highest risk to human health.  Figures D-2.8 (a-b) and D-2.9 (a-b) 
summarize these data and show the regional pattern of exceedances for the entire year 
and for the AB411 season. 
 
The exceedances were predominantly for Enterococcus and less so for fecal and total 
coliforms.  Exceedances for Enterococcus were also clustered in the wet season, with 70 
of the total of 238 Enterococcus exceedances occurring during the AB411 season.  Finally, 
only a small number of exceedances occurred during the AB411 season when drains 
were flowing to the ocean (27 for Enterococus, 15 for fecal coliform, and 17 for total 
coliform). 
 
D-2.2.3.2  Influence of Outfall on Receiving Water 
 
The concentration of each indicator in each outfall discharge at each sampling event was 
compared to the concentration of each indicator in receiving water samples with linear 
regression. The purpose of this analysis was to identify those outfalls that had the most 
consistent relationship, both for the entire year and during the AB411 season, between 
the outfall discharge and the receiving water. The assumption underlying this analysis 
was that the strength of the regression reflected the strength of each drain’s influence on 
its nearby receiving water. Table D-2.3 (a-d) ranks the drains in terms of the strength of 
this relationship, as measured by the significance, or “p” value, of the regression slope 
for four conditions: the entire year and for the AB411 season, and the entire year and the 
AB411 season for only those sampling events when the drain was flowing to the ocean. 
It is important to remember that a highly significant regression is not, by itself, 
indicative of a potentially problem drain. A statistically significant regression must be 
combined with a relatively high proportion of exceedances, particularly in the AB411 
season and when the drain is flowing to the ocean. 
 
D-2.2.3.3  Conclusions 
 
Taken together, these analyses identified several overall patterns, including: 
 
 Unlike in 2004-05, the proportion of exceedances is relatively equivalent in the entire 

year and in the AB411 season, both for all data collected and subset of samples when 
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drains were flowing to the ocean. This reflects the lower total rainfall and the lower 
frequency of large storms in 2005-06. 

 Focusing on conditions when drains flow to the ocean shifts the relative ranking of 
stations, both in terms of proportion of exceedances and the significance of 
regressions between indicator concentrations in the drain and in the surfzone. 

 Regressions are somewhat less strongly significant in the AB411 season than in the 
entire year (Table D-2.3), implying that the relationship between drains and nearby 
receiving waters is tighter in the rainy season. 

 
Data from all analyses were combined to identify a set of sites of particular interest.  
Sites were selected based on a relatively high proportion of exceedances combined with 
highly significant regressions across all three indicators.  Additional subjective weight 
was given to those drains that ranked highly on these criteria at times when the drain 
was flowing to the ocean, on the assumption that this condition best represents the times 
when the drain is impacting the surfzone.  Finally, each drain’s discharge rate was 
considered in assessing its potential to affect the surfzone. These drains are: 
 

 PEARL 
 ACM1 (Aliso Creek mouth) 
 SCM1 (Salt Creek mouth) 
 SJC1 (San Juan Creek mouth) 
 POCHE (Prima Deshecha Channel mouth). 

 
This set of sites is the same as the set identified last year with the exception that DSB5 at 
Doheny Beach dropped off the list and PEARL was put on the list.  DSB5 is now 
diverted during the summer season. The PEARL drain has a very low discharge rate but 
exceeds standards 6.2% of the time during the AB411 season when it flows to the ocean, 
and has consistently significant regression for fecal coliform and total coliform in all 
conditions. It is thus somewhat anomalous and deserves further follow-up work. The 
exceedance rate for SCM1 decreases during the AB411 season, but this drain has highly 
significant regressions for all indicators in all conditions. 
 
Table D-2.4 summarizes conditions at these five drains.  All except Aliso Creek mouth 
typically have stagnant sections or scour ponds at or very near their mouth that drain to 
the surfzone.  Two (Salt Creek mouth and San Juan Creek mouth) also have large 
concentrations of birds that are almost always present.  All except San Juan Creek mouth 
had highly significant regressions for at least some indicators for the entire year, 
suggesting a potentially strong effect of these drains on the nearby receiving water. 
However, only Doheny Beach and Poche Beach (for total coliforms) had statistically 
significant regressions during the AB411 season, suggesting that effects on the receiving 
water are more visible and persistent during the rainy season.  It is puzzling that the 
regression analysis showed a significant relationship during the AB411 season at 
Doheny Beach, despite the fact that the drain is diverted during the summer months. 
This suggests that other processes may be occurring in this vicinity. 
 
These drains, with the exception of PEARL, have higher flow rates than all but one other 
site (CLEO). These sites all drain watersheds that are predominantly urbanized within 
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the few miles of the coast where bacterial loads are most likely derived from. However, 
several of them (e.g., San Juan Creek and Aliso Creek) also contain substantial open area 
in their upper reaches. 
 
These results show that a high exceedance rate in the receiving water is not necessarily 
associated with a strong statistical relationship with values in the drain. For example, 
the PICO site had strongly significant regressions but relatively low exceedance rates, 
while site SJC1 displayed the opposite pattern. SCCWRP’s study of bacterial indicator 
levels at reference beaches (SCCWRP Tech. Rpt. #448) showed that exceedance levels at 
reference beaches were very low during dry weather but reached levels as high as 33% 
during wet weather. The exceedance levels documented in Table D-2.2 are in some 
instances higher than this. The SCCWRP study will thus provide a basis in subsequent 
analyses for estimating the degree of anthropogenic contribution to these exceedance 
levels.  
 
Some stakeholders have expressed concerns that bacterial contamination within Dana 
Point Harbor, and particularly at Baby Beach, might extend beyond the harbor to affect 
receiving waters along the coast.  The Orange County Health Care Agency has 11 
sampling locations within Dana Point Harbor that are monitored regularly.  These data 
demonstrate that bacterial contamination is restricted to ankle-depth water at Baby 
Beach, with samples at deeper locations within the Harbor rarely exceeding the AB411 
ocean standards.  In addition, special studies conducted by the Agency to determine 
whether the larger number of boats moored in the Harbor during holiday periods might 
be a source of contamination found no exceedances in the deeper waters of the Harbor 
around the moorings. 
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Table D-2.1:  Aliso Creek Watershed Dry Weather Monitoring Sites 
 

 
LOCATION SITE NAME 

LAT LONG 
STATUS 

AVJ01P26 N 33.55914 W 117.71871 Random 
AVJ01P33 N 33.56460  W 117.71865 Random 
AVJ02P05 N 33.55867 W 117.73772 Random 
LBJ00P02 N 33.50461 W 117.74768 Random 
LFJ01P08 N 33.67806 W 117.62345 Random 
LNJ03P01 N 33.52801 W 117.71011 Random 
MVJ07P02 N 33.64650 W 117.65576 Random 
AVJ01P27 N 33.57328 W 117.71659 Targeted 
AVJ01P28 N 33.57458 W 117.71565 Targeted 
LFJ01P01 N 33.6345 W 117.67693 Targeted 
LFJ01P05 N 33.61708 W 117.69367 Targeted 
LHJ04P04 N 33.57215 W 117.69894 Targeted 
LNJ04@J03 N 33.55339 W 117.71028 Targeted 

LWJ01ASVM N 33.59998 W 117.70839 Targeted 
MVJ01P03 N 33.61064 W 117.69277 Targeted 
LHJ05P01 N/A N/A New Site '06 
LNJ03P04 N 33.54596 W 117.70348 New Site '06 
LNJ03P13 N 33.55214 W 117.70987 New Site '06 

MVL02P14 N/A N/A New Site '06 
LFJ01P02 N 33.64128   W 117.67363 Eliminated '05 

LWJ01@LAB N 33.61379 W 117.69547 Eliminated '05 
LNJ03TBNGL N 33.54293 W 117.69224 Eliminated '06 

MVJ01P04 N 33.61064 W 117.69268 Eliminated '06 
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Table D-2.2a:  Proportion of All Samples Exceeding AB411 Standards Near Coastal 
Stormdrains (Annual Report Table C-11.15a) 

 
 

Entire Year 
 

AB411 Season 

Rank Station Avg Hits1 Rank Station Avg Hits1 
1 BLUBRD 0.000 1 BLUBRD 0.000 
1 BLULGN 0.000 1 BLULGN 0.000 
1 DUMOND 0.000 1 CSBMP1 0.000 
1 ELMORO 0.000 1 DSB4 0.000 
1 WEST 0.000 1 DUMOND 0.000 
2 HEISLR 0.003 1 ELMORO 0.000 
2 LADERA 0.003 1 HEISLR 0.000 
2 TRFCYN 0.003 1 LADERA 0.000 
3 EMRLD 0.006 1 SCCS52 0.000 
4 RIVERA 0.007 1 TRFCYN 0.000 
5 VICTRA 0.010 1 WEST 0.000 
6 LINDAL 0.013 2 DSB1 0.005 
6 MAINBC 0.013 2 LINDAL 0.005 
7 CLEO 0.016 3 CLEO 0.006 
7 SCCS52 0.016 4 CSBBR1 0.011 
8 MARIPO 0.020 4 DSB5 0.011 
9 PEARL 0.036 4 EMRLD 0.011 
9 PIER 0.036 4 MAINBC 0.011 

10 SCCS17 0.042 4 MARIPO 0.011 
11 ACM1 0.050 4 RIVERA 0.011 
12 CSBBR1 0.075 4 VICTRA 0.011 
12 CSBMP1 0.075 5 PEARL 0.027 
12 PICO 0.075 6 SCCS17 0.043 
13 DSB1 0.085 7 PIER 0.048 
13 DSB4 0.085 8 ACM1 0.059 
14 SCM1 0.136 8 PICO 0.059 
15 POCHE 0.137 9 SJC1 0.129 
16 DSB5 0.189 10 POCHE 0.145 
17 SJC1 0.248 11 SCM1 0.172 

 Note:  Shaded cells indicate stations within the Aliso Creek Watershed. 
 
 
1 Hits refers to number of exceedances. 
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Table D-2.2b: Proportion of Samples Exceeding AB411 Standards Near Coastal 
Stormdrains When Drain Flows to the Ocean (Annual Report Table C-
11.15b) 

 
Entire Year 

 
AB411 Season 

 
Rank Station Avg Hits1 Rank Station Avg Hits1 

1 BLUBRD 0.000 1 BLUBRD 0.000 
1 BLULGN 0.000 1 BLULGN 0.000 
1 DUMOND 0.000 1 CLEO 0.000 
1 ELMORO 0.000 1 DUMOND 0.000 
1 HEISLR 0.000 1 ELMORO 0.000 
1 LADERA 0.000 1 LINDAL 0.000 
1 PIER 0.000 1 MAINBC 0.000 
2 CLEO 0.017 1 MARIPO 0.000 
3 MAINBC 0.020 1 PIER 0.000 
4 TRFCYN 0.021 1 TRFCYN 0.000 
5 ACM1 0.060 2 SCM1 0.044 
6 LINDAL 0.062 3 PEARL 0.062 
7 DSB5 0.067 4 ACM1 0.069 
7 MARIPO 0.067 5 PICO 0.078 
8 SCM1 0.069 6 DSB5 0.111 
9 PEARL 0.083 7 POCHE 0.147 

10 PICO 0.090 8 SJC1 0.283 
11 POCHE 0.142 9 SCCS17 0.500 
12 CSBMP1 0.167    
12 SCCS52 0.167    
13 SCCS17 0.300    
14 SJC1 0.465    

Note:  Shaded cells indicate stations within the Aliso Creek Watershed. 
 
 
 
 

1 Hits refers to number of exceedances. 
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Table D-2.3a:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, Based 
on Data from the Entire Year (Annual Report Table C-11.18a) 

Enterococcus 
 

Fecal Coliform 
 

Total Coliform 
 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 ACM1 < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 BLULGN < 0.0001 1 BLULGN < 0.0001 1 PEARL < 0.0001 
1 SCM1 < 0.0001 1 SCM1 < 0.0001 1 SCM1 < 0.0001 
1 SJC1 < 0.0001 2 POCHE 0.0001 2 POCHE 0.0001 
2 MAINBC 0.0004 3 PEARL 0.0005 3 SJC1 0.0021 
3 DSB5 0.0041 4 SJC1 0.0055 4 DSB5 0.0028 
4 MARIPO 0.0076 5 MARIPO 0.0056 5 DUMOND 0.0147 
5 POCHE 0.0124 6 MAINBC 0.0149 6 EMRLD 0.0222 
6 LADERA 0.0277 7 LINDAL 0.0227 7 BLUBRD 0.0487 
7 VICTRA 0.07 8 RIVERA 0.0306 8 ELMORO 0.0792 
8 LINDAL 0.1043 9 VICTRA 0.0418 9 BLULGN 0.0798 
9 HEISLR 0.1177 10 ELMORO 0.0492 10 MAINBC 0.0962 

10 EMRLD 0.1327 11 DUMOND 0.113 11 MARIPO 0.2999 
11 PICO 0.2024 12 DSB5 0.1984 12 PICO 0.4368 
12 ELMORO 0.2406 13 PICO 0.2197 13 CLEO 1 
13 BLUBRD 0.3041 14 WEST 0.3927 13 CSBBR1 1 
14 CSBMP1 0.3677 15 BLUBRD 1 13 CSBMP1 1 
15 TRFCYN 0.4107 15 CLEO 1 13 DSB1 1 
16 CLEO 1 15 CSBBR1 1 13 HEISLR 1 
16 CSBBR1 1 15 CSBMP1 1 13 LADERA 1 
16 DSB1 1 15 DSB1 1 13 LINDAL 1 
16 DUMOND 1 15 EMRLD 1 13 PIER 1 
16 PEARL 1 15 HEISLR 1 13 RIVERA 1 
16 PIER 1 15 LADERA 1 13 SCCS17 1 
16 RIVERA 1 15 PIER 1 13 SCCS52 1 
16 SCCS17 1 15 SCCS17 1 13 TRFCYN 1 
16 SCCS52 1 15 SCCS52 1 13 VICTRA 1 
16 WEST 1 15 TRFCYN 1 13 WEST 1 

Note:  Shaded cells indicate stations within the Aliso Creek Watershed. 
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Table D-2.3b:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, Based 
on Data from the AB411 Season (Annual Report Table C-11.18b) 

Enterococcus 
 

Fecal Coliform 
 

Total Coliform 
 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 BLULGN < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
2 ACM1 0.0001 1 BLULGN < 0.0001 1 PEARL < 0.0001 
3 MAINBC 0.0002 1 EMRLD < 0.0001 1 SCM1 < 0.0001 
4 POCHE 0.0006 1 PEARL < 0.0001 2 SJC1 0.0008 
5 SCM1 0.0012 1 SCM1 < 0.0001 3 POCHE 0.0084 
6 CSBMP1 0.0015 2 MAINBC 0.0021 4 DUMOND 0.02 
7 VICTRA 0.0134 3 POCHE 0.0038 5 EMRLD 0.0978 
8 TRFCYN 0.0343 4 LINDAL 0.0104 6 ELMORO 0.1064 
9 MARIPO 0.0473 5 MARIPO 0.0126 7 DSB5 0.1433 

10 LINDAL 0.0528 6 SJC1 0.0319 8 BLUBRD 0.1435 
11 DSB5 0.0635 7 VICTRA 0.0617 9 MAINBC 0.1753 
12 SJC1 0.0679 8 RIVERA 0.0939 10 CSBBR1 0.2413 
13 EMRLD 0.1894 9 DUMOND 0.0968 11 BLULGN 0.3083 
14 LADERA 0.2722 10 BLUBRD 0.289 12 CSBMP1 0.3482 
15 ELMORO 0.3021 11 CLEO 0.4552 13 HEISLR 0.3628 
16 BLUBRD 0.3105 12 PICO 0.4633 14 CLEO 1 
17 CLEO 0.4832 13 ELMORO 0.4652 14 DSB1 1 
18 CSBBR1 1 14 CSBBR1 1 14 LADERA 1 
18 DSB1 1 14 CSBMP1 1 14 LINDAL 1 
18 DUMOND 1 14 DSB1 1 14 MARIPO 1 
18 HEISLR 1 14 DSB5 1 14 PICO 1 
18 PEARL 1 14 HEISLR 1 14 PIER 1 
18 PICO 1 14 LADERA 1 14 RIVERA 1 
18 PIER 1 14 PIER 1 14 SCCS17 1 
18 RIVERA 1 14 SCCS17 1 14 SCCS52 1 
18 SCCS17 1 14 SCCS52 1 14 TRFCYN 1 
18 SCCS52 1 14 TRFCYN 1 14 VICTRA 1 
18 WEST 1 14 WEST 1 14 WEST 1 

 Note:  Shaded cells indicate stations within the Aliso Creek Watershed. 
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Table D-2.3c: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, Based 
on Data From the Entire Year for Drains Flowing to the Ocean (Annual Report Table C-11.18c) 

 
Enterococcus 

 
Fecal Coliform 

 
Total Coliform 

 
Rank Station P-Value Rank Station P-Value Rank Station P-Value 

1 ACM1 < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 DUMOND < 0.0001 1 DUMOND < 0.0001 1 SCM1 < 0.0001 
1 SCM1 < 0.0001 1 POCHE < 0.0001 2 MAINBC 0.0001 
1 SJC1 < 0.0001 1 SCM1 < 0.0001 2 PEARL 0.0001 
2 MAINBC 0.0006 1 SJC1 < 0.0001 3 POCHE 0.0009 
3 POCHE 0.0026 2 PEARL 0.0018 4 SJC1 0.001 
4 MARIPO 0.0083 3 LINDAL 0.0038 5 BLUBRD 0.0031 
5 PICO 0.0176 4 ELMORO 0.0044 6 LINDAL 0.0116 
6 HEISLR 0.0879 5 PICO 0.0201 7 BLULGN 0.0329 
7 BLUBRD 0.1076 6 HEISLR 0.0391 8 DSB5 0.0703 
8 DSB5 0.139 7 MAINBC 0.0699 9 MARIPO 0.0772 
9 LINDAL 0.1764 8 MARIPO 0.0789 10 PICO 0.3097 

10 ELMORO 0.1976 9 BLUBRD 0.4983 11 TRFCYN 0.3857 
11 BLULGN 1 10 BLULGN 1 12 ELMORO 0.4333 
11 CLEO 1 10 CLEO 1 13 HEISLR 0.4682 
11 PEARL 1 10 DSB5 1 14 CLEO 1 
11 PIER 1 10 PIER 1 14 DUMOND 1 
11 SCCS17 1 10 SCCS17 1 14 PIER 1 
11 SCCS52 1 10 SCCS52 1 14 SCCS17 1 
11 TRFCYN 1 10 TRFCYN 1 14 SCCS52 1 

 Note:  Shaded cells indicate stations within the Aliso Creek Watershed. 
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Table D-2.3d: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, Based 
on Data From the AB411 Season for Drains Flowing to the Ocean (Annual Report Table C-11.18d) 

 
Enterococcus 

 
Fecal Coliform 

 
Total Coliform 

 
Rank Station P-Value Rank Station P-Value Rank Station P-Value 

1 BLULGN < 0.0001 1 BLULGN < 0.0001 1 ACM1 < 0.0001 
1 POCHE < 0.0001 1 CLEO < 0.0001 1 SCM1 < 0.0001 
1 SCM1 < 0.0001 1 LINDAL < 0.0001 2 PEARL 0.0001 
2 SJC1 0.0421 1 PEARL < 0.0001 3 LINDAL 0.0009 
3 ACM1 0.0625 1 SCM1 < 0.0001 4 POCHE 0.0132 
4 LINDAL 0.094 2 POCHE 0.0004 5 SJC1 0.0217 
5 BLUBRD 0.0982 3 SJC1 0.0017 6 BLUBRD 0.0289 
6 MAINBC 0.1725 4 ACM1 0.0034 7 BLULGN 0.1057 
7 DSB5 0.186 5 MAINBC 0.0678 8 DSB5 0.1121 
8 PICO 0.2422 6 PICO 0.1065 9 MAINBC 0.3553 
9 ELMORO 0.36 7 BLUBRD 0.4459 10 CLEO 1 

10 CLEO 0.4276 8 DSB5 1 10 ELMORO 1 
11 MARIPO 0.4453 8 ELMORO 1 10 MARIPO 1 
12 PEARL 1 8 MARIPO 1 10 PICO 1 
12 SCCS17 1 8 SCCS17 1 10 SCCS17 1 

Note:  Shaded cells indicate stations within the Aliso Creek Watershed. 
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Table D-2.4: Conditions at Drains of Highest Concern1 (Annual Report Table C-11.19) 
 
 Exceedances (proportion) 

 
Regression (p value) Flow & Mouth Watershed Description 

 All Data Flows to 
Ocean 

All Data Flows to Ocean   

Drain Yea
r 

AB41
1 

Year AB411 Year AB411 Year AB411   

PEARL 
 

.04 .03 .08 .06 1 E 
.0005 F 

.0001 
T 

 

1 E 
.0001 F 

.0001 
T 

1 E 
.0018 F 

.0001 
T 

1 E 
.0001 F 
.0001 T 

Flows only in wet weather; 
very low flow 

Drains to sand below outlet 
Outlet can be inundated by 

high tides 
Diverted during dry season 
 

Residential area 

Aliso 
Crk 
ACM1 
 

.05 .06 .06 .07 .0001 
All 

.0001 
A 

.0001 
A 

.0625 E 

.0034 F 

.0001 T 
 

Flows ~90% of time; 2nd 
highest flow 

Occasionally barricaded by 
berm 

Partly rural, wilderness 
park 

 

Salt Crk 
SCM1 
 

.14 .17 .07 .04 .0001 
All 

.001 E 
.0001 F 

.0001 
T 

 

.0001 
A 

.0001 E 

.0001 F 

.0001 T 

Flows ~90% of time; 3rd 
highest flow 

Large stagnant scour pond 
always present on beach, 
with many birds 

Flows from pond to surfzone 
Ozone treatment plant just 

upstream of scour pond 
 

Underground last 3 – 400 
yds 

Aboveground through golf 
course and residential 
area 

San 
Juan 
Crk 

SJC1 
 

.25 .13 .47 .28 .0001 
E 

.0055 F 
.0021 

T 
 

.0679 
E 

.0319 F 
.0008 

T 

.0001 
E 

.0001 F 
.001 T 

.0421 E 

.0017 F 

.0217 T 

Flows about 75% of time; 
highest flow  

Occasionally barricaded by 
berm in summer 

Stagnant lagoon that drains 
to surfzone under sand 

Residential area 
Bird refuge at bottom with 

1 – 2000 birds 
Large wilderness area 
upstream of San Juan 
Capistrano 
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 Exceedances (proportion) 
 

Regression (p value) Flow & Mouth Watershed Description 

 All Data Flows to 
Ocean 

All Data Flows to Ocean   

Drain Yea
r 

AB41
1 

Year AB411 Year AB411 Year AB411   

 
Poche 
Bch 

POCHE 

.14 .15 .14 .15 .0124 
E 

.0001 F 
.0001 

T 

.0006 
E 

.0038 F 
.0084 

T 

.0026 
E 

.0001 F 
.0009 

T 

.0001 E 

.0004 F 

.0132 T 

Flows ~80% of time; 4th 
highest flow 

Large stagnant scour pond 
that regularly flows to 
surfzone 

Entirely residential 

 
1 Flow ranks are relative and refer only to this group of five drains. E, F, and T in the Regression column refer, respectively, to 
Enterococcus, fecal coliforms, and total coliforms. 
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Figure D-2.1: Location of the Revised Monitoring Locations, Including Five Status and Trends 
Sites and Nine BMP Evaluation Sites at Six High Priority Drainages 
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Figure D-2.8a: Relative Level of AB411 Exceedances (Hits) Over the Entire Year Using All Data (Annual Report Figure C-11.18a) 
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Figure D-2.8b: Relative Level of AB411 Exceedances (Hits) Over the Entire Year When Drains Flow to Ocean (Annual Report 
Figure C-18b) 
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Figure D-2.9a: Relative Level of AB411 Exceedances (Hits) During the AB411 Season Using All Data (Annual Report Figure C-
11.19a) 
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Figure D-2.9b: Relative Level of AB411 Exceedances (Hits) During the AB411 Season When Drain Flows to Ocean  
(Annual Report Figure C-11.19b) 
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D-3.0 BMP IMPLEMENTATION  
 
The Watershed Permittees are developing and implementing Best Management 
Practices (BMPs) (defined as programs, technologies, processes, siting criteria, operating 
methods, measures or devices which control, prevent, remove or reduce pollution for water 
quality protection and enhancement)1 within the Aliso Creek Watershed through the 
planning processes discussed in Section 1.0.  The DAMP/LIP and DAMP/WAP 
planning processes essentially result in Baseline BMPs and Enhanced BMPs, respectively.  
Baseline BMPs are based upon the model programs identified in the DAMP and are 
implemented to contribute to the control of all pollutants.  Enhanced BMPs generally 
target particular constituents of concern and are typically source control or treatment 
control BMPs.  In the Aliso Creek Watershed, Enhanced BMPs are being implemented to 
address pathogen indicator bacteria in dry and wet weather runoff from the urbanized 
areas of the watershed. 
 
The common emphasis of BMP-based management approaches is to promote the 
concept and practice of preventing pollution at the source.  However, such an approach 
does not preclude runoff treatment and, indeed, the DAMP explicitly recognizes that 
while the emphasis is on Pollution Prevention BMPs, the Permittees’ approach to water 
quality management includes complementary Source Control BMPs and Treatment Control 
BMPs.  These BMPs can be described as: 
 

• Pollution Prevention BMPs – any practice that reduces or eliminates the creation of 
pollutants; 

 
• Source Control BMPs – any practice that prevents pollution by reducing pollutants 

at their source; and 
 

• Treatment Control BMPs – any practice that removes pollutants from runoff. 
 
The Watershed Permittees’ BMP program is detailed in Attachment D-2, WAP Strategy 
Tables.  These strategy tables demonstrate the collaborative efforts of the Watershed 
Permittees and identify the specific actions that are being undertaken to improve urban 
water quality within the watershed. These strategy tables are specific to the constituents 
of concern for the watershed and include information on past progress as well as the 
scheduled tasks to support this action.  On an annual basis these tables will be updated 
to identify the progress made in that year as well as the schedule for the subsequent 
year. 
 
D-3.1 High-Priority Drains/BMP Evaluation Sites 
 
In conformance with the Aliso Creek 13225 Directive, efforts to improve water quality in 
order to meet the REC-1 Fecal Coliform objective in the lower sections of Aliso Creek 

                                                 
1/ Stormwater Quality Task Force.  March 1993.  California Storm Water Best Management 
Practice Handbooks.  Prepared by:  Camp Dresser & McKee, Larry Walker Associates, Uribe and 
Associates, and Resources Planning Associates. 
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have been concentrated on specific upstream discharges to the Creek, where a range of 
source identification, enforcement, and pollution prevention activities are planned 
and/or underway, as discussed below.  Six high-priority drains/BMP evaluation sites 
have been established in the upper watershed: J01P08 in Lake Forest, J07P02 in Mission 
Viejo, J06 in Laguna Woods, J05 in Laguna Hills, J01P28 in Aliso Viejo and J04 in Laguna 
Niguel.   
 
The high-priority drains/BMP evaluation sites are intended to fulfill two purposes.  The 
first is to document the relative effectiveness of source reduction efforts in the high-
priority subwatersheds.  Given that similar source reduction efforts are being 
implemented throughout the Aliso Creek watershed, the second purpose is to produce 
information to help guide decision making about source reduction efforts at other 
locations.  As questions about BMP effectiveness at the high-priority drains are resolved 
over time, monitoring effort will be shifted to the next level of priority drains.  
Attachment D-3, Aliso Creek High Priority Drains – Monitoring Efforts & 
Effectiveness Assessments, highlights enhanced BMPs employed upstream of these 
high priority drains and provides monitoring efforts and effectiveness assessments to 
date.  
 
D-3.2 Baseline BMP and Enhanced BMP Implementation 
 
While the intention of the DAMP/WAP is to focus on Enhanced BMP implementation, a 
complete account of the activities in a watershed that are contributing to the control of a 
constituent of concern necessarily has to consider Baseline BMPs and efforts focused on 
ecological outcomes (i.e. restoring a watershed’s natural biological functioning) in 
addition to Enhanced BMPs.   
 
At the forefront of many of these BMP implementation efforts is the Integrated Regional 
Watershed Management Plan (IRWMP).  The IRWMP focuses primarily on the projects 
and plans of the member agencies, with an emphasis on water supply and water quality.  
The IRWMP outlines specific objectives related to Water Quality/Pollution Reduction, 
which will provide Regional Action Projects that are supported and implemented by 
multiple cities and the County for urban runoff pollution treatment, in addition to water 
quality benefits to areas of special biological significance and protection of critical 
coastal areas.   
 
In June 2005, the Board of Supervisors accepted the Plan and adopted a resolution that 
authorized the County of Orange to submit a grant application to the State under Prop 
50 Chapter 8.  In January 2007, the IRWMP was one of seven statewide proposals 
recommended for funding. As a result, South Orange County will receive $25 million in 
Prop 50 funds to enhance water supply, water quality and natural habitat.  The top 
seven projects include: 
 

1. MWDOC, Water Use Efficiency Program Expansion 
2. SMWD, Canada Gobernadora Multipurpose Basin 
3. City of Laguna Beach, Heisler Park Marine Habitat Protection 
4. SOCWA, J.B Latham Treatment Plant – AWE Project   
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5. City of SJC, Recycled Water Transmission System Improvements 
6. City of San Clemente, Recycled Water Treatment & Distribution 
7. County of Orange, Aliso Creek Super Project 

 
The IRWMP will be updated on an as-needed basis, but at least every five years as it is a 
living document.  The projects will be updated continuously, with a call for new projects 
done annually.    
 
D-3.2.1 Municipal Activities 
 
The Permittees own and operate facilities and, as a consequence, perform activities over 
a large part of their jurisdictions.  The DAMP addresses this opportunity for direct 
control of pollutants in urban runoff by establishing a program framework for 
systematically evaluating and addressing (based upon ISO14001 principles) water 
quality impacts arising from municipal facilities and infrastructure maintenance 
activities.   
 
A summary of municipal facility Baseline BMP implementation is presented in each 
Permittee’s PEA Section C-5.  Examples of Enhanced BMPs include:   
 

• Provision of pet waste disposal bags in parks and on trails (AC-fib2a); 
• Installation of catch basin debris gates (AC-fib1e); 
• Installation of catch basin filters (AC-fib1e; AC-fib2i,k); 
• Installation of bactericidal in-line storm drain filters (AC-fib2k); 
• Installation of a hydro-dynamic separator unit (AC-fib1e);  
• Street Median Projects to include the installation of drought resistance plants 

(AC-fib1f, AC-fib2m); and 
• Reduction in urban runoff and water conservation (AC-gen6a,d,e,f,g; AC-

fib1g,h,j; AC-fib2m,n,o). 
 
(Note:  AC-gen1a, AC-fib2a, etc. provide references to the attached strategy tables). 
 
D-3.2.2 Public Education 
 
Public education is a key component of the municipal stormwater program.  The goals 
of the program are to (1) measurably increase the knowledge of target communities; (2) 
measurably change behavior of target communities, and (3) reach all residents.  The 
efforts of each of the Watershed Permittees for the reporting period are presented in the 
individual progress reports and reviewed from a countywide perspective in the Unified 
Annual Progress Report (See Sections C-6).  The countywide Orange County 
Stormwater Program public education effort in 2006-07 achieved 81,669,272 impressions. 
 
Watershed-oriented public education activities include: 
 

• Organization of creek clean-up events (AC-gen2a); 
• Run educational PSAs on local television stations (AC-gen3b); 
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• Establish and administer City Water Quality Committees involving public 
participation (AC-gen3c); 

• Disseminate water quality information to businesses and residents through city 
newsletters (AC-gen3d); 

• Distribute door hangars, direct mailings, residential-related BMPs, and one-on-
one education/outreach (AC-gen3,h; AC-fib2d); 

• Provision of public education materials that address pet and horse care (AC-
gen3c; AC-fib2h); 

• Providing workshops, presentations, and voluntary facility audits on proper 
BMP implementation (AC-gen3c); 

• Hosting tours for the public of BMP infrastructure (AC-gen3c); and 
• Posting of signs next to Aliso Creek (AC-fib2f). 

 
In addition to outreach to the general public, the Orange County Stormwater Program 
developed a School Education Outreach Program.   Today’s children are tomorrow’s 
adults, and the earlier they learn about protecting the environment, the less likely they 
will be as adults to engage in pollution causing behaviors.  Children can also share 
information they learn in school with their parents and other relatives.  Children are 
excellent “watchdogs” when it comes to their parents’ activities, and they are likely to 
try to correct a parent’s polluting behavior.    
 
In 2006-07, classroom education opportunities were offered to 748 fifth and sixth 
graders, as detailed in Table D-3.1.  School Education Outreach Program details are 
presented in the Unified Annual Progress Report (See Section C-6). 
 
Table D-3.1:  Aliso Creek – School Education Outreach Program. 
 

PROGRAM SCHOOL GRADE 
NUMBER OF 

STUDENTS or 
TEACHERS 

Don Juan Avila 
Elementary School 5 120 

Top of the World 
Elementary School 5 120 Ocean Institute:  

Watershed Program  

La Tierra Elementary 
School 5 30 

Inside the Outdoors:  
Sea Base Field Program 

Aliso Viejo Christian 
School 5  24 

Foxborough Elementary 5-6 63 Inside the Outdoors: 
Outdoor Science School 

Barcelona Hills Elementary 5-6 86 
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Table D-3.1:  Aliso Creek – School Education Outreach Program. 
 

PROGRAM SCHOOL GRADE 
NUMBER OF 

STUDENTS or 
TEACHERS 

Del Cerro Elementary 5-6 79 

Lomarena Elementary 5-6 88 

 

Portola Hills 5-6 138 

 
D-3.2.3 New Development  
 
One of the most important responsibilities of local government is to provide a decision 
making framework for the planning and permitting of new development and 
redevelopment.  This framework ensures that development occurs in an orderly fashion 
that reflects the vision and needs of the community, the environmental issues associated 
with any project are assessed, and that requirements for water quality protection are 
implemented.   
 
The New Development section of the DAMP/LIP (Section 7.0) establishes a mandatory 
water quality management plan (WQMP) and BMP requirements for specified types of 
development.  The implementation of these requirements is not being tracked on a 
watershed basis.  However, details of each Permittee’s program are documented in LIP 
Section A-7, and progress in the reporting period – compiled on a jurisdictional and 
Countywide basis – is presented in the Unified Annual Progress Report.  Examples of a 
New Development Enhanced BMPs include: 
 

• Installation and evaluation of a bio-retention structural BMP (AC-fib2l); and 
• Condition projects to install floor drains in trash bin enclosures and connect 

these to the sanitary sewer system (AC-fib2p). 
 
D-3.2.4 Construction 
 
The Construction Program establishes Baseline BMP requirements and guidelines for 
pollution prevention methods that must be used by construction site owners, 
developers, contractors, and other responsible parties, in order to protect water quality 
from construction site runoff.  Construction site prioritization, inspection results, and 
enforcement actions are presented in the individual PEAs (Section C-8). 
 
D-3.2.5 Existing Development 
 
The Existing Development Program provides a framework and a process for the 
Permittees to systematically address the water quality impacts that can be associated 
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with industrial facilities, commercial facilities, residential areas, and common interest 
areas/homeowner associations.  Key elements of the Baseline BMP program include 
source identification and facility inventory, prioritization for inspection, inspection BMP 
implementation and, where necessary, enforcement.  The details of each Permittee’s 
program are documented at LIP Section A-9.  An example of a New Development/Re-
development Enhanced BMPs includes: 
 

• Condition projects to install floor drains in trash bin enclosures and connect 
these to the sanitary sewer system (AC-fib2p). 

 
D-3.2.6 Illegal Discharges/Illicit Connections 
 
Illegal discharges and illicit connections can be a significant source of pollutants from 
MS4s, and the DAMP includes a comprehensive program for detecting, responding to, 
investigating, and eliminating these types of discharges.  Each Permittee's program is 
documented in LIP Section A-10.  Examples of efforts targeting fecal indicator bacteria 
include: 
 

• Field investigation and bacteria source identification (AC-gen5c; AC-fib1d; AC-
fib2b); and 

• Creation and maintenance of a GIS with storm drain and sanitary sewer system 
layers (AC-gen5b). 

 
Additionally, the Permittees evaluate County water quality monitoring data and other 
data available from SCCWRP, Army Corps of Engineers, etc. to identify bacteria sources 
and new constituents of concern (AC-gen5a; AC-fib1d) and participated in a SCCWRP-
based investigative analysis of wet- and dry-weather “natural background” occurrence 
rates of fecal bacteria at “reference” beaches (AC-fib1c). 
 
D-3.3 Retrofitting and Restoration 
 
While the Clean Water Act established an interim goal of attaining a level of water 
quality (which provides for the protection and propagation of fish, shellfish and wildlife, 
and for recreation in and on water), its overarching objective is to restore and maintain 
the chemical, physical and biological integrity of the nation's waters.  Projects with 
ecological integrity outcomes necessarily have to be considered in the context of water 
quality management because restoring biological function enhances a stream’s 
contaminant assimilative capacity.   In addition, restoration in the context of the 
Watershed Chapter, also applies to projects that contribute to the restoration of a more 
natural watershed hydrologic regime.  These efforts can lead to more stable channel 
morphology and the elimination of the dry weather runoff that sustains the flux of 
bacteria through the creek system in dry weather. 
 
Examples of retrofitting and restoration projects include: 
 

• Operation of a UV disinfection water treatment system (AC-fib2e); 
• Implement the Munger Stormdrain sand filter project (AC-fib2c); 
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• Urban landscape renewal initiative (AC-fib1e,f,g; AC-fib2n); 
• Urban runoff reduction and water use efficiency initiatives (AC-gen6d, AC-

gen6e, AC-fib1g); 
• Urban stream channel restoration (AC-fib1i, AC-fib2g); 
• Landscape irrigation control (AC-gen6e; AC-fib1g; AC-fib2m,n,o); 
• Identification of potential drainage system retrofit opportunities within the 

watershed (AC-gen6b); and 
• Pursue the implementation of the Aliso Stabilization, Utilities Protection, and 

Environmental Restoration (SUPER) Project (AC-fib2j). 
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D-4.0 EFFECTIVENESS ASSESSMENT 
 
Effectiveness Assessment is the process of evaluating whether programs are resulting in 
desired outcomes.  Outcomes are the results of an activity, program element, or overall 
program and can be characterized in terms of six levels.  Figure D-4.1 shows these levels 
as a gradation from activity-based to water quality-based outcomes and illustrates the 
progression of each successive step toward the ultimate goal of environmental 
improvement.  In general, Levels 1 to 3 can be considered Implementation Outcomes, 
Levels 5 and 6 Water Quality Outcomes and Level 4 a combination of the two types.  Each 
level has value in informing management the management process and it bears 
emphasis that not all are necessary or possible in every instance (CASQA, 2005).1   
 
Progress toward the achievement of outcomes is evaluated through the use of 
Assessment Measures.  Assessment measures may be qualitative (e.g. a judgment 
regarding the degree of BMP implementation at a facility) or quantitative (e.g. % 
reduction in a constituent level).  Key attributes of assessment measures include: 
 

• Measurability (statistically measurable on a frequent basis) 
• Relevance (significant, demonstrable relation to strategy and objectives) 
• Reliability (easily documented and reproducible) 
• Availability (based upon data obtainable at reasonable cost)  
• Scientific Validity (based on sound science) 
• Replicability (capable of being regularly updated) 
• Appropriately Focused (ideally measures outcomes, not inputs or outputs) 

 
Effectiveness Assessment involves confirmation of outcomes, an interim process of 
evaluation (principally through comparison) of assessment measures, and 
communication of progress.   
 
Objective:  To establish a Watershed Committee and encourage actions arising from its 
deliberations. 

Progress in 2006-07:  The Permittee representatives met quarterly during the reporting 
period as the Tier I Cost Share Partners Committee and the Aliso 13225 Directive 
Committee (the de facto Watershed Chapter Committee).  Issues discussed at the 
meetings included the review of water monitoring data, project updates and evaluations 
of project effectiveness.   

Effectiveness Assessment:  The Watershed Permittees met regularly during the 
reporting period.  In addition, the Permittees are actively involved in the bacteria TMDL 
Stakeholder Advisory Group (SAG) and have collaborated on the IRWMP, Aliso Creek 

                                                 
1 California Stormwater Quality Association (CASQA). 2005. “An Introduction to Stormwater 
Program Effectiveness Assessment.” Available at:  http://www.scvurppp-
w2k.com/pdfs/0405/CASQA%20White%20Paper_An%20Introduction%20to%20Stormwater%2
0Program%20Effectiveness%20Assessment4.pdf. 
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Stabilization, Utility Protection, Environmental Restoration (SUPER) Project,  and the 
TMDL Strategic Assessment and Watershed Implementation Framework for the Aliso 
Creek and San Juan Creek watersheds. 

 Level 1: Documenting Stormwater Program Activities  

 
 
Objective:  Enhance the extent of public participation in watershed issues, through 
Permittee and public interaction at watershed events, annual/semi-annual “Clean Up 
Days”, and other activities. 

Progress in 2006-07:  The Permittees organized watershed clean-up events at six sites in 
the watershed as part of the statewide Coastal and Watershed Cleanup Day on 
September 16, 2006.     
 
The Stakeholder Tier II Committee met two times during the reporting period. 

All program documentation, including the Aliso Creek WAP, is maintained on the 
widely publicized www.ocwatersheds.com website. The number of “hits” on the Aliso 
Creek Watershed page of this website was 3,073 in the reporting period compared to 
3,185 in 2005-06, 2,817 in 2004-05 and 2,269 in 2003-04. 
 
Effectiveness Assessment:  The Tier II Committee will continue to meet in 2006-07. 
  

 Level 1: Documenting Stormwater Program Activities  
 
Effectiveness Assessment: Interest in the Aliso Creek Watershed appears to be 
relatively consistent, as there were only 3.5% fewer web page hits compared to the 
previous year. 
 

 Level 1: Documenting Stormwater Program Activities  
 
 
 
Objective:  Educate the public regarding water quality issues. 

Progress in 2006-07: The Countywide education effort in 2006-07 achieved over 81 
million impressions compared to over 100 million impressions in 2005-06, over 80 
million impressions in 2004-05 and 45 million impressions in 2003-04.  Within the 
watershed, there has been the distribution of education materials on pet and horse waste 
management, the placement of additional signage along Aliso Creek regarding its water 
quality, and hosted tours of BMP infrastructure.  Each Watershed Permittee also 
disseminates general water quality educational articles on their City newsletters, 
websites, PSAs on local cable stations and through direct mailings. 
 
Effectiveness Assessment:  The 81,669,272 impressions achieved by the Countywide 
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education effort were slightly higher than that of 2004-05, but less than that of the 
previous reporting period.  The public education campaign was maintained rather than 
expanded during the reporting period in order for the Public Education sub-committee 
to review the content and effectiveness of the current materials available, and to outline 
a work plan for the next permit term.  

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior 
 
 
Objective:  Modify jurisdictional plans and policies to reflect potential impacts to 
water quality at a watershed-scale. 

Progress in 2006-07:  No issues were identified in the reporting period that would justify 
modification of jurisdictional plans and policies.  However, two regional planning 
documents were updated and/or developed. 
 
The Integrated Regional Watershed Management Plan (IRWMP) focuses primarily on 
projects and plans of the member agencies, with an emphasis on water supply and water 
quality.  The IRWMP, which was accepted by the Board of Supervisors (the Board) in 
June 2005, outlines specific objectives related to Water Quality/Pollution Reduction.  
Furthermore, the Board adopted a resolution that authorized the County of Orange to 
submit a grant application (the IRWMP is support documentation) to the State under 
Prop 50 Chapter 8.  In January 2007, the IRWMP was one of seven statewide proposals 
recommended for funding.  As a result, South Orange County will receive $25 million in 
Prop 50 funds to enhance water supply, water quality and natural habitat. The top seven 
projects include: 
 

• MWDOC, Water Use Efficiency Program Expansion 
• SMWD, Canada Gobernadora Multipurpose Basin 
• City of Laguna Beach, Heisler Park Marine Habitat Protection 
• SOCWA, J.B Latham Treatment Plant – AWE Project  
• City of SJC, Recycled Water Transmission System Improvements 
• City of San Clemente, Recycled Water Treatment & Distribution 
• County of Orange, Aliso Creek Super Project  

  
Development of a TMDL Strategic Assessment and Watershed Implementation 
Framework for the Aliso Creek and San Juan Creek watersheds was also initiated.  This 
document establishes the framework for a Comprehensive Load Reduction Plan for the 
Project I Beaches and Creeks in the San Diego Region.  The framework acts in lieu of the 
Bacteria Load Reduction Plan, as stipulated in the Total Maximum Daily Loads for 
Indicator Bacteria Project I – Beaches and Creeks in the San Diego Region –Draft 
Technical Report, dated June 25, 2007.   
 
Effectiveness Assessment:  The watershed Permittees commitment to addressing 
potential water quality impacts is evidenced by their collaboration on comprehensive 
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planning documents.  These documents address not only water quality impacts, but 
water supply and natural habitat enhancement. 
 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
Objective:  To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in the municipal NPDES stormwater permit. 
 
Progress in 2006-07:   The DAMP/Watershed Action Plan (WAP; previously titled 
Watershed Chapter) was approved by the San Diego Regional Board on October 7, 2003.  
The format of the WAP and WAP Annual Report was revised in 2005 to better integrate 
the WAP with the 13225 Directive. 

Effectiveness Assessment:  There were no San Diego Regional Board actions over 
Watershed Permittee non-compliance during the reporting period. 

 Level 1: Documenting Stormwater Program Activities 
 

 
 

Objective:  To identify the most significant water quality issues and constituents of 
concern on a watershed scale and relate these to urban sources. 
 
Progress in 2006-07:  Efforts to relate fecal indicator bacteria to urban sources and 
determine the significance of the water quality impact of San Juan Creek on coastal 
receiving waters are reviewed in Section D-2.0 and discussed in the Unified Annual 
Progress Report-Chapter 11.  The focus in the reporting period has been to develop 
comparative evaluations of water quality; direct future investigations and enable 
management efforts to be prioritized; enable water quality information to be 
communicated to a broader audience; and leverage partnerships with regional 
stakeholders as well as programs and plans, such as comprehensive load reduction 
plans and consolidated grants, to address the need for a coordinated approach to 
resource management and capital improvement planning. 

 
 
Objective:  To focus the pollution prevention and source controls implemented at an 
individual jurisdiction level on the identified constituents of concern and to identify 
any jurisdiction-specific treatment control opportunities. 
 
Progress in 2006-07: The WAP now represents a comprehensive program of Baseline 
BMPs and Enhanced BMPs targeting fecal indicator bacteria.  In addition, there are 
complementary initiatives focused on the ecological and hydrological aspects of stream 
system and watershed restoration.  These efforts are now tabulated by objective, 
highlighting the collaborative efforts of the Watershed Permittees (see Attachment). 
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Effectiveness Assessment:  In addition to Baseline BMPs, the Watershed Permittees are 
implementing (as detailed in Section D-3.0) Enhanced (source control and treatment 
control) BMPs, jurisdictionally and on a watershed cooperative basis, focused on fecal 
indicator bacteria.  The more detailed reporting format is in its third year of use and is 
continually refined to allow for better demonstration of collaborative efforts, progress 
and action plans for the next reporting period.   
 

 Level 3:  Changing Behavior 
 
 
 
Objective:  To identify the water quality issues most appropriately addressed through a 
multi-jurisdictional watershed-based (i.e. watershed cooperative) approach. 
 
Progress in 2006-07: The DAMP/WAP was integrated with the 13225 Directive thereby 
underscoring the focus of the Watershed Permittees on fecal indicator bacteria as the 
priority water quality constituent of concern in the Aliso Creek watershed. 

 
 
Objective:  To incorporate information obtained from prior planning studies. 
 
Progress in 2006-07:   Collaboration in other studies and the use information from other 
studies to inform program development is principally the responsibility of the County of 
Orange as Principal Permittee (see Unified Annual Progress Report).  

 
 
Objective:  To develop an integrated plan of action that results in meaningful water 
quality improvement in the Aliso Creek Watershed group at a watershed scale that 
balances economic, social and environmental constraints. 
 
Progress in 2006-07:   The South Orange County Integrated Regional Water 
Management Group prepared the IRWMP, which was adopted by the County of Orange 
Board of Supervisors in May 2005, with updates made in May 2006, and submitted to 
the Board for approval in June 2006.  This plan includes projects that will help protect 
the region from drought, protect and improve water quality, and improve local water 
security by reducing dependence on imported water. 
 
The watershed permittees collaborated on the development of a TMDL Strategic 
Assessment and Watershed Implementation Framework for the Aliso Creek and San 
Juan Creek watersheds (to serve as a comprehensive load reduction plan).   
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Objective:  To identify indicators to track progress. 
 
Progress in 2006-07: Outcomes, Assessment Measures, and Headline Indicators are an 
integral part of the Watershed Permittees’ process of program effectiveness assessment. 

 
Contributing to the achievement of these objectives will be information from water 
quality monitoring that will start to inform the program effectiveness assessment albeit 
toward the end of the Third Permit Term and the application for the Fourth Term 
Permit.  This water quality-based measure information will likely include relevant 
findings from the monitoring initiatives and any individual investigations of BMP 
performance.  The findings from evaluations of non-structural BMP initiatives (indirect 
measures i.e. non-water quality indicators of BMP performance), documented in the 
Watershed Permittees’ Annual Progress Reports, will be presented in the watershed 
annual report where appropriate.  
 
D-4.1 Review of Management Program 

The common purpose of the short-term and long-term effectiveness assessment 
strategies is to provide a means of verifying and validating the implementation of the 
watershed program.  In the context of the DAMP/WAPs, it is expected that program 
objectives and supporting management actions will evolve based upon the findings of 
the annual assessments.  The recommended revisions arising from this review are 
presented in Section D-5.0. 
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Figure D-4.1:  General Classification of Outcome Types 
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D-5.0  CONCLUSION 
 
The following sections cover the proposed changes together with conclusions drawn 
from the evaluation of the fourth year of implementation of this effort. 
 
D-5.1  Watershed Management Process 
 
D-5.1.1     Watershed Area 
 
The clear delineation of the planning area based on watershed boundaries is a defining 
element of the watershed-based approach to water quality planning.  However, key 
elements of the Permittees’ efforts to address the adverse water quality impacts 
associated with stormwater and urban runoff are clearly optimized across different 
scales of planning area.  These scales range from the jurisdictional to the regional.  For 
example, the Southern California Coastal Water Research Project coordinated Bight ’03 
study is a regional scale investigation defined by the coastal zone and watersheds 
tributary to the entire Southern California Bight.  Within South Orange County, the 
Integrated Regional Water Management Plan represents an approach to project 
implementation coordinated across a sub-regional area.   
 
The cost effectiveness that is achieved through regional and sub-regional cooperation 
and the need for mitigative approaches that address the water quality and hydrologic 
impacts of watershed urbanization comprehensively, rather than on a constituent-by-
constituent basis, will ensure that management efforts at larger scales will continue be 
the primary area of activity.  The Baseline BMPs of the DAMP/LIP/WAP, associated 
with Municipal Activities, Public Education, New Development, etc. will therefore 
continue to be planned and implemented across different watershed scales as 
appropriate for each program element albeit with an emphasis on a coordinated 
countywide approach.  Nonetheless, 303(d) listing and TMDL development will likely 
impart a shift in focus toward sub-regional and watershed management efforts. 
 
D-5.1.2     Governance 
 
The County is creating a governance structures based on three Watershed Management 
Areas (WMAs), designated North, Central and South County.  The Aliso Creek 
Watershed would become part of the South County WMA, which is the same area 
covered by the South Orange County Integrated Regional Water Management Plan.  
With this form of governance, the County will serve as the regional program 
administrator, with both an Executive Committee (elected) and a Management 
Committee (city and agency staff).  Potential advantages include: 
 

• Continues the watershed approach at a manageable scale; 
• Consistent with the likely approach of future stormwater permits; 
• Fits the structure of the DAMP, and  
• Promotes partnership opportunities, especially between cities and districts. 
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 D-5.1.3    Public Participation 
 
Public participation is helpfully characterized as a process that has 3 levels, or stages, of 
engagement:  
 

Stage 1:  The provision of information in a one-way exchange, either passively or 
actively, by government to the public. 
 
Stage 2:  The public is solicited by government to provide feedback on specific 
issues.  Consultation represents a two-way exchange of information on an issues 
and options framed by the government. 
 
Stage 3:  The public actively participates in policymaking in a partnership 
relationship. This relationship means that governments acknowledge the role of 
the public in proposing policy options and shaping the policy dialogue but also 
have the final decision. 

 
The provision of public information (i.e. Stage 1) is tracked at the countywide level but 
not on a watershed basis other than noting the development of specific education 
materials targeting activities of particular concern to the watershed.  This approach will 
continue to be used over the next reporting period: 
 
Regarding the solicitation of public feedback (i.e. Stage 2), a public opinion survey was 
conducted in November 2005 to evaluate the effectiveness of the countywide public 
education program (termed Project Pollution Prevention).  The purpose of this second 
survey was to assess the extent to which public opinion and knowledge about urban 
runoff issues has changed and whether Orange County residents have made any 
behavioral changes as a result of the public education campaign. A comparison of the 
surveys’ findings (extensively reported in 2005-06) indicated that the public information 
campaign on stormwater and urban runoff has made initial inroads towards increasing 
awareness and encouraging implementation of behaviors protective of water quality.  In 
the majority of questions, awareness of the program and or its elements increased one to 
three percentage points.  These results are taken as validation of Project Pollution 
Prevention and a justification for continuing the multi-media approach of this effort. 
 
Meaningful (i.e. Stage 3) participation can be facilitated in the first instance by 
interactive websites, citizens’ panels, focus groups and referenda; and in time by 
community plans, visioning exercises and issue forums.  Web-trends reporting will be 
used to gauge the degree of interest in watershed management issues. 
 
D-5.2 Water Quality Assessment 
 
The Watershed Permittees will continue to evaluate environmental data regarding the 
condition of the watershed and BMP performance to help direct the management effort.  
There will be a continued emphasis on improving the timeliness and accessibility of 
water quality data.  
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D-5.3 Project Implementation  
 
The schedule of activities for 2007-08 is presented in Attachment D-2. 
 
D-5.4 Effectiveness Assessment 
 
The report presents a number of the Assessment and Headline Measures identified as 
indicators of program implementation and validation in the Unified Annual Progress 
Report 2006-07.  In 2007-08, while these indicators will continue to be developed, tracked 
and reported on, the continued validation of the WAP planning process will be 
predicated upon: 
 

o The number of meetings and deliberations of the WAP Committee. 
 

o The extent of public participation in watershed issues such as clean-up days. 
 

o Public interest in the watershed indicated by the level of use of the 
www.ocwatersheds.com website (Aliso Creek Watershed page). 

 
o The production and dissemination to the public of educational outreach 

materials targeting specific water quality constituents of concern. 
 

o Implementation of Enhanced BMPs. 
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s
J01P08 Upstream 06-Jun-01 9:25 1,100 300 320 J01P08 Pipe 160,000 160,000 6,870 0.060 0.05 7.82 J01P08 Downstream 90,000 30,000 5,280

18-Jun-01 6:45 800 800 720 160,000 90,000 5,730 0.080 160,000 30,000 3,215
21-Jun-01 7:20 5,000 5,000 420 160,000 160,000 5,200 0.070 160,000 14,000 5,760
27-Jun-01 8:30 30,000 30,000 5,840 160,000 30,000 5,920 0.030 160,000 50,000 1,176

Arithmetic Mean 9,225 9,025 1,825 160,000 110,000 5,930 142,500 31,000 3,858
Geometric Mean 3,390 2,449 867 160,000 91,180 5,900 138,564 28,173 3,275
J01P08 Upstream 09-Jul-01 7:30 30,000 13,000 22,400 J01P08 Pipe 30,000 24,000 24,000 0.050 J01P08 Downstream 90,000 24,000 34,400

11-Jul-01 8:00 8,000 5,000 440 160,000 8,000 40,320 0.150 160,000 8,000 44,640
23-Jul-01 9:00 3,000 1,700 2,240 160,000 90,000 18,740 0.150 28,000 11,000 20,774
30-Jul-01 8:10 160,000 24,000 32,400 160,000 24,000 6,624 0.040 160,000 50,000 34,560

Arithmetic Mean 50,250 10,925 14,370 127,500 36,500 22,421 109,500 23,250 33,594
Geometric Mean 18,423 7,176 5,172 105,286 25,377 18,617 89,621 18,027 32,404
J01P08 Upstream 06-Aug-01 8:50 3,000 220 480 J01P08 Pipe 160,000 24,000 20,960 0.150 J01P08 Downstream 160,000 24,000 7,488

13-Aug-01 8:45 1,300 800 820 160,000 24,000 20,160 0.100 90,000 24,000 14,400
21-Aug-01 13:35 3,000 500 200 90,000 24,000 29,520 0.080 28,000 5,000 4,200
27-Aug-01 8:30 90,000 24,000 17,280 160,000 8,000 23,040 0.040 90,000 14,000 14,400

Arithmetic Mean 24,325 6,380 4,695 142,500 20,000 23,420 92,000 16,750 10,122
Geometric Mean 5,696 1,206 1,080 138,564 18,236 23,154 77,614 14,170 8,986
J01P08 Upstream 04-Sep-01 9:15 1,700 500 140 J01P08 Pipe 160,000 50,000 26,640 J01P08 Downstream 30,000 8,000 8,640

10-Sep-01 8:15 30,000 8,000 18,320 160,000 8,000 51,200 160,000 5,000 9,280
17-Sep-01 8:00 50,000 30,000 34,560 160,000 50,000 56,160 160,000 90,000 27,360
20-Sep-01 10:50 2,400 1,300 320 24,000 8,000 3,816 17,000 5,000 8,280

Arithmetic Mean 21,025 9,950 13,335 126,000 29,000 34,454 91,750 27,000 13,390
Geometric Mean 8,845 3,534 2,308 99,573 20,000 23,252 60,111 11,583 11,609
J01P08 Upstream 03-Jun-02 11:20 5,000 1,300 1,460 J01P08 Pipe 5,000 400 1,740 J01P08 Downstream 90,000 8,000 10,880 18.2 0.66

10-Jun-02 10:30 5,000 500 520 5,000 300 1,280 160,000 50,000 13,600 18.7 0.44
11-Jun-02 9:15 50,000 800 1,820 2,400 300 3,560 90,000 17,000 7,600 18.9 0.28
17-Jun-02 10:50 2,700 230 1,800 2,400 130 3,060 50,000 2,600 10,800 19.6 0.34
24-Jun-02 10:10 1,400 500 540 5,000 110 460 160,000 9,000 9,560 20.4 0.35

Arithmetic Mean 12,820 666 1,228 3,960 248 2,020 110,000 17,320 10,488
Geometric Mean 5,431 569 1,061 3,728 220 1,620 100,725 10,973 10,303
J01P08 Upstream 01-Jul-02 10:20 5,000 400 1,740 J01P08 Pipe 160,000 90,000 72,900 0.024 20.7 J01P08 Downstream 160,000 5,000 35,840 20.6 0.26

08-Jul-02 10:35 5,000 300 1,280 160,000 13,000 6,720 0.038 21.7 0.04 8.48 50,000 7,000 4,960 20.7 0.03
15-Jul-02 10:40 2,400 300 3,560 90,000 30,000 8,440 0.038 22.2 160,000 24,000 9,440 21.1 0.27
16-Jul-02 8:50 2,400 130 3,060 90,000 11,000 14,160 0.012 20.2 90,000 30,000 4,820 21.0 0.10
22-Jul-02 9:00 5,000 110 460 160,000 90,000 50,160 0.020 21.3 160,000 22,000 26,400 19.9 0.36

Arithmetic Mean 3,960 248 2,020 132,000 46,800 30,476 124,000 17,600 16,292
Geometric Mean 3,728 220 1,620 127,107 32,225 19,659 113,009 14,085 11,638
J01P08 Upstream 08-Aug-02 9:20 8,000 3,000 360 J01P08 Pipe 50,000 24,000 17,940 0.060 20.1 J01P08 Downstream 160,000 30,000 15,660 19.2 0.20

09-Aug-02 9:20 800 300 120 160,000 90,000 10,260 0.050 21.6 35,000 22,000 21,560 19.7 0.41
15-Aug-02 8:55 1,700 20 200 160,000 22,000 19,840 0.300 21.3 0.10 8.27 50,000 13,000 33,120 20.3 0.28
19-Aug-02 12:00 300 40 60 50,000 5,000 10,780 0.018 21.1 13,000 3,000 5,760 19.9 0.01
27-Aug-02 9:35 500 300 140 160,000 90,000 37,440 0.060 18.4 50,000 30,000 31,680 19.0 0.15

Arithmetic Mean 2,260 732 176 116,000 46,200 19,252 61,600 19,600 21,556
Geometric Mean 1,103 185 149 100,475 29,243 17,127 44,876 15,050 18,279
J01P08 Upstream 03-Sep-02 10:35 43,200 400 240 J01P08 Pipe 144,000 800 19,040 0.060 23.0 J01P08 Downstream 120,000 10,800 11,640 21.8 0.26

10-Sep-02 9:30 26,100 100 700 71,200 51,000 49,200 0.090 22.1 0.01 8.15 187,200 4,900 14,500 20.3 0.16
17-Sep-02 10:20 6,800 3,900 100 69,600 47,200 12,500 0.042 19.8 48,400 31,200 11,100 19.4 0.05
24-Sep-02 8:55 18,100 1,800 300 212,500 140,800 129,600 0.015 21.6 229,500 20,200 16,900 19.3 0.37
26-Sep-02 10:30 22,600 4,000 200 93,800 20,600 2,040 0.020 19.2 62,800 15,900 18,200 19.7 0.45

Arithmetic Mean 23,360 2,040 308 118,220 52,080 42,476 129,580 16,600 14,468
Geometric Mean 19,920 1,024 252 107,301 22,357 19,868 109,399 13,961 14,195

Upstream Input Downstream
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J01P08 Upstream 02-Jun-03 11:20 515 150 325 J01P08 Pipe 11,000 9,150 71,000 0.130 22.3 J01P08 Downstream 12,300 4,900 6,400 20.3 1.61
03-Jun-03 10:35 585 245 215 93,000 74,000 92,400 0.036 19.1 0.00 8.25 5,200 2,800 4,500 18.8 1.73
10-Jun-03 10:05 190 90 120 15,000 12,900 3,250 0.036 18.5 7,200 2,660 3,490 18.1 0.75
17-Jun-03 10:05 1,200 50 235 15,300 9,650 18,000 0.086 20.3 17,900 1,100 5,250 19.8 1.42
26-Jun-03 11:30 250 30 140 32,000 19,000 36,000 0.030 NM 4,600 1,650 9,600 NM 0.68

Arithmetic Mean 548 113 207 33,260 24,940 44,130 9,440 2,622 5,848
Geometric Mean 444 87 194 23,723 17,414 26,796 8,237 2,313 5,507
J01P08 Upstream 03-Jul-03 8:35 120 50 170 J01P08 Pipe 32,000 16,000 139,000 0.063 21.5 J01P08 Downstream 7,900 2,800 6,550 19.4 1.03

14-Jul-03 10:50 1,050 500 653 6,300 5,100 10,200 0.074 24.7 0.16 8.20 4,700 3,300 23,100 22.3 NM
17-Jul-03 10:35 710 485 350 15,500 6,300 13,500 0.063 24.8 2,900 1,800 1,100 22.7 1.29
25-Jul-03 10:30 2,100 1,800 1,040 107,000 98,000 42,200 0.053 20.3 16,900 13,100 13,900 22.2 1.51

Arithmetic Mean 995 709 553 40,200 31,350 51,225 8,100 5,250 11,163
Geometric Mean 658 384 448 24,046 14,982 29,979 6,531 3,842 6,935
J01P08 Upstream 06-Aug-03 10:50 4,800 900 700 J01P08 Pipe 57,000 23,000 14,400 0.053 25.6 0.04 8.30 J01P08 Downstream 13,000 4,000 4,790 21.0 0.41

12-Aug-03 10:20 3,200 770 320 84,000 12,300 6,800 0.040 24.5 22,000 6,100 3,100 21.9 1.02
19-Aug-03 10:40 530 180 620 41,000 26,000 37,000 0.036 24.0 6,800 3,800 4,600 22.7 0.84
25-Aug-03 11:20 20,000 15,000 34,000 28,000 23,000 43,000 0.049 24.3 21,000 20,000 27,000 22.8 0.80
27-Aug-03 10:30 2,300 660 660 37,000 24,000 54,000 0.025 24.9 26,000 8,600 5,700 23.9 0.77

Arithmetic Mean 6,166 3,502 7,260 49,400 21,660 31,040 17,760 8,500 9,038
Geometric Mean 3,271 1,043 1,255 45,884 20,975 24,265 16,040 6,927 6,373
J01P08 Upstream 02-Sep-03 11:10 3,800 1,010 470 J01P08 Pipe 72,000 35,000 26,000 0.030 26.1 J01P08 Downstream 21,000 8,300 10,900 24.5 0.17

09-Sep-03 10:15 1,660 1,190 1,780 51,000 20,000 36,000 0.027 21.5 6,300 4,600 5,100 20.4 0.36
12-Sep-03 10:10 1,500 750 280 4,100 3,400 6,400 0.022 21.4 2,600 2,500 620 20.2 0.22
16-Sep-03 10:20 7,000 260 260 98,000 24,000 34,000 0.035 21.7 8,400 4,100 4,700 20.2 0.15
23-Sep-03 10:30 1,070 680 790 60,000 36,000 11,500 0.036 21.0 7,500 4,300 930 19.4 0.22

Arithmetic Mean 3,006 778 716 57,020 23,680 22,780 9,160 4,760 4,450
Geometric Mean 2,345 693 545 38,852 18,307 18,790 7,365 4,418 2,726
J01P08 Upstream 03-Jun-04 10:30 540 300 450 J01P08 Pipe 52,000 36,000 47,000 20.7 0.03 7.00 J01P08 Downstream 31,000 23,000 34,000 19.2 0.32

08-Jun-04 11:25 1,600 930 260 78,000 34,000 29,000 0.100 20.4 17,300 12,500 13,700 19.3 NM
17-Jun-04 11:20 1,220 790 640 102,000 59,000 62,000 0.030 20.4 15,400 10,400 9,400 19.6 0.27
22-Jun-04 12:05 470 190 160 20,600 14,500 9,550 0.030 20.2 5,000 2,230 3,500 20.4 0.07
30-Jun-04 11:30 90 60 90 200,000 200,000 79,000 19.9 8,000 5,800 7,100 19.2 NM

Arithmetic Mean 784 454 320 90,520 68,700 45,310 15,340 10,786 13,540
Geometric Mean 537 302 255 70,197 46,154 36,383 12,700 8,270 10,170
J01P08 Upstream 07-Jul-04 10:00 15,400 10,200 10,200 J01P08 Pipe 86,000 58,000 29,000 0.019 21.2 0.07 7.50 J01P08 Downstream 20,400 12,800 12,400 20.4 0.33

13-Jul-04 10:30 32,000 24,000 10,800 198,000 132,000 192,000 0.034 23.8 59,000 50,000 21,300 21.9 0.14
19-Jul-04 11:10 2,900 2,500 1,610 200,000 188,000 143,000 NM 22.3 171,000 100,000 133,000 21.8 0.13
20-Jul-04 9:40 1,860 1,100 1,110 200,000 200,000 85,000 NM 21.5 48,000 32,000 14,700 23.2 0.7
27-Jul-04 9:45 1,150 530 180 172,000 111,000 44,000 0.13 22.5 16,800 9,250 9,150 20.2 0.66

Arithmetic Mean 10,662 7,666 4,780 171,200 137,800 98,600 63,040 40,810 38,110
Geometric Mean 4,978 3,240 2,041 163,588 126,154 78,484 44,056 28,543 21,621
J01P08 Upstream 03-Aug-04 10:58 4,900 2,100 1,430 J01P08 Pipe 86,000 60,000 30,000 0.090 21.6 0.08 7.20 J01P08 Downstream 34,000 24,000 7,400 20.5 0.31

13-Aug-04 9:15 880 190 490 144,000 87,000 126,000 0.160 21.8 89,000 68,000 38,000 20.7 0.29
18-Aug-04 9:20 2,600 1,950 680 137,000 127,000 91,000 0.169 21.9 96,000 73,000 61,000 20.6 0.33
20-Aug-04 10:25 1,160 930 160 63,000 29,000 23,000 NM 20.3 18,300 9,550 10,400 20.7 0.43
24-Aug-04 9:40 410 180 30 104,000 93,000 60,000 0.130 21.3 31,000 16,700 9,150 20.0 0.23

Arithmetic Mean 1,990 1,070 558 106,800 79,200 66,000 53,660 38,250 25,190
Geometric Mean 1,398 665 296 102,139 70,871 54,360 43,994 28,560 17,481
J01P08 Upstream 02-Sep-04 10:25 4,400 2,100 1,440 J01P08 Pipe 103,000 80,000 92,000 0.020 22.4 0.18 7.60 J01P08 Downstream 49,000 24,000 51,000 21.1 0.51

09-Sep-04 9:55 860 610 500 90,000 63,000 51,000 0.020 23.8 33,000 26,000 39,000 21.7 1.03
15-Sep-04 9:30 6,100 2,800 1,330 61,000 37,000 22,000 0.057 22.1 38,000 26,000 20,100 20.9 0.48
21-Sep-04 10:00 1,340 800 430 55,000 44,000 29,000 0.054 20.9 45,000 31,000 59,000 19.6 1.14
29-Sep-04 9:40 280 150 120 89,000 69,000 38,000 0.050 21.5 17,300 10,500 15,200 19.9 1.5

Arithmetic Mean 2,596 1,292 764 79,600 58,600 46,400 36,460 23,500 36,860
Geometric Mean 1,540 845 548 77,345 56,310 40,850 34,352 22,108 32,427
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J01P08 Upstream 01-Jun-05 10:30 1,800 320 280 J01P08 Pipe 32,000 18,000 10,400 0.021 19.5 0.07 8.45 J01P08 Downstream 4,200 1,500 1,140 18.4
08-Jun-05 10:10 350 210 150 25,000 3,700 10,700 0.048 19.6 5,800 1,700 4,900 18.4
15-Jun-05 10:30 4,800 310 290 35,000 14,000 12,500 0.045 19.8 28,000 4,200 2,200 18.9
22-Jun-05 10:00 8,300 100 150 71,000 7,000 7,400 0.068 19 38,000 3,700 4,300 19.3
28-Jun-05 10:20 4,200 220 90 29,000 2,100 5,100 0.04 20 21,000 2,900 6,500 20.4

Arithmetic Mean 3,890 232 192 38,400 8,960 9,220 19,400 2,800 3,808
Geometric Mean 2,539 215 175 35,658 6,720 8,791 14,034 2,583 3,215
J01P08 Upstream 05-Jul-05 12:30 3,000 99 120 J01P08 Pipe 68,000 58,000 24,000 0.06 21.6 0.02 8.22 J01P08 Downstream 23,000 4,500 3,800 22.1

14-Jul-05 9:40 1,600 310 120 1,500,000 250,000 500,000 0.08 22.4 67,000 62,000 20,000 20.5
21-Jul-05 9:35 1,900 240 370 510,000 168,000 63,000 0.09 23.8 40,000 32,000 9,200 21.3
25-Jul-05 10:00 1,500 290 590 330,000 210,000 67,000 0.05 22.9 60,000 12,000 6,500 20.9
28-Jul-05 9:50 300,000 198,000 56,000 300,000 198,000 56,000 0.07 23.1 57,000 24,000 16,000 21

Arithmetic Mean 61,600 39,788 11,440 541,600 176,800 142,000 49,400 26,900 11,100
Geometric Mean 5,280 842 707 348,627 158,896 77,724 46,214 19,144 9,383
J01P08 Upstream 01-Aug-05 10:35 3,200 570 540 J01P08 Pipe 300,000 60,000 56,000 0.05 23.3 0.02 8.15 J01P08 Downstream 40,000 23,000 8,000 21.2

11-Aug-05 10:30 3,100 240 410 33,000 21,000 199,000 0.05 23.3 31,000 25,000 8,200 21.2
17-Aug-05 9:45 2,100 110 310 150,000 78,000 44,000 0.06 21.1 32,000 33,000 9,400 20.6
22-Aug-05 10:55 3,700 210 490 270,000 78,000 22,000 0.04 19.3 22,000 4,500 3,200 21.8
29-Aug-05 9:55 2,100 140 300 350,000 143,000 90,000 0.08 24 28,000 19,000 5,300 20.1

Arithmetic Mean 2,840 254 410 220,600 76,000 82,200 30,600 20,900 6,820
Geometric Mean 2,766 213 399 169,602 64,266 62,724 30,035 17,459 6,366
J01P08 Upstream 01-Sep-05 10:30 1,600 40 130 J01P08 Pipe 260,000 38,000 30,000 0.05 21.7 0.16 8.2 J01P08 Downstream 33,000 10,000 5,800 19.5

06-Sep-05 10:00 2,100 180 560 390,000 380,000 52,000 0.06 21.1 35,000 9,000 3,900 17.5
14-Sep-05 10:30 1,900 130 150 210,000 73,000 45,000 0.05 19.5 20,000 5,400 4,600 18.8
19-Sep-05 10:20 2,200 70 240 76,000 68,000 45,000 0.045 20.1 22,000 5,100 3,800 18.7
27-Sep-05 8:40 2,500 510 370 200,000 14,000 21,000 0.06 19.6 16,000 2,500 4,400 17.5

Arithmetic Mean 2,060 186 290 227,200 114,600 38,600 25,200 6,400 4,500
Geometric Mean 2,037 127 250 200,457 63,140 36,674 24,101 5,734 4,447
J01P08 Upstream 07-Jun-06 10:00 5,800 5,500 2,000 J01P08 Pipe 68,000 76,000 33,000 0.034 J01P08 Downstream 28,000 35,000 14,400 19

13-Jun-06 10:18 610 770 380 280,000 66,000 21,000 0.03 18.8 20,000 21,000 2,600 18.7
21-Jun-06 9:04 2,300 480 9 230,000 280,000 9 0.063 18.9 14,000 2,800 8,500 19.2
28-Jun-06 9:35 2,800 560 1,340 78,000 66,000 34,000 0.06 22.9 28,000 5,600 9,400
30-Jun-06 9:20 3,700 560 230 72,000 42,000 30,000 0.045 22.6 0.12 7.96 32,000 5,500 7,000 20.6

Arithmetic Mean 3,042 1,574 792 145,600 106,000 23,602 24,400 13,980 8,380
Geometric Mean 2,428 914 292 119,719 82,806 5,764 23,406 9,128 7,315
J01P08 Upstream 05-Jul-06 10:20 4,300 280 380 J01P08 Pipe 73,000 39,000 26,000 0.038 23.8 J01P08 Downstream 76,000 28,000 23,000 21.6

11-Jul-06 09:33 2,700 640 1,100 310,000 104,000 70,000 0.026 22.8 30,000 21,000 25,000 21.4
19-Jul-06 9:21 430 430 340 280,000 146,000 82,000 52,000 35,000 20,000
26-Jul-06 09:18 4,500 380 590 490,000 120,000 26,000 134,000 47,000 17,100
27-Jul-06 09:30 3,200 400 520 710,000 120,000 84,000 0.165 25 8.09 170,000 68,000 12,900

Arithmetic Mean 3,026 426 586 372,600 105,800 57,600 92,400 39,800 19,600
Geometric Mean 2,351 411 534 294,211 96,864 50,423 76,966 36,611 19,092
J01P08 Upstream 02-Aug-06 9:15 3,800 210 500 J01P08 Pipe 250,000 140,000 90,000 0.085 22.9 J01P08 Downstream 250,000 67,000 25,000 21.3

08-Aug-06 10:15 1,300 220 340 960,000 57,000 8,600 0.024 22.1 140,000 21,000 5,600 20.5
15-Aug-06 9:35 2,500 350 290 170,000 86,000 31,000 0.045 21.8 63,000 56,000 45,000 20.3
22-Aug-06 10:07 1,900 180 60 35,000 37,000 9,730 0.063 24.1 75,000 46,000 31,000 21.2
24-Aug-06 9:31 2,400 120 40 126,000 39,000 38,000 0.06 22.9 0 7.3 61,000 17,000 25,000 20.5
29-Aug-06 9:51 3,500 2,900 310 220,000 87,000 46,000 0.014 22.3 49,000 15,000 10,000 20.1

Arithmetic Mean 2,567 663 257 293,500 74,333 37,222 106,333 37,000 23,600
Geometric Mean 2,412 317 182 184,609 66,458 27,235 88,920 31,210 19,118
J01P08 Upstream 06-Sep-06 9:20 2,500 780 690 J01P08 Pipe 260,000 124,000 48,000 0.113 J01P08 Downstream 123,000 65,000 38,000 21.5

12-Sep-06 10:00 4,800 3,200 900 120,000 50,000 22,000 0.068 39,000 8,200 24,000 19.6
19-Sep-06 9:40 2,100 2,400 410 68,000 28,000 21,000 0.06 28,000 4,800 7,100 17.9
26-Sep-06 9:50 6,400 580 740 47,000 8,200 5,100 0.129 24,000 3,700 5,800 18.9

Arithmetic Mean 3,950 1,740 685 123,750 52,550 24,025 53,500 20,425 18,725
Geometric Mean 3,564 1,365 659 99,929 34,541 18,338 42,373 9,864 13,921
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J01P08 Upstream 07-Jun-07 08:55 5,900 2,900 740 J01P08 Pipe >91,000 45,000 39,000 0.473 18.3 J01P08 Downstream 11500 3,800 4,400 17.1
14-Jun-07 10:00 7,700 3,800 690 240,000 65,000 67,000 0.026 19.4 270000 90,000 59,000 19
21-Jun-07 11:15 114,000 102,000 24,000 85,000 50,000 11,000 0.01 19.9 7.67 147000 140,000 35,000 20.5
25-Jun-07 11:30 26,000 16,900 2,300 200,000 20,000 14,500 0.024 21.1 51000 15,000 8,300 20.5
29-Jun-07 12:10 22,000 4,800 770 J01P08 DIS 78,000 35,000 12,800 >38,000 13,000 6,400 21.8

Arithmetic Mean 35,120 26,080 5,700 159,688 45,000 32,875 105400 52,360 22,620
Geometric Mean 19,694 9,817 1,851 146,775 41,355 25,408 64377 24,776 13,700
J01P08 Upstream 02-Jul-07 11:30 6,000 4,700 410 J01P08 DIS 79,000 16,000 26,000 J01P08 Downstream 29000 10,000 10,000 22.5

09-Jul-07 11:20 230,000 39,000 15,000 500,000 81,000 30,000 >62,000 30,000 10,000 21.2
16-Jul-07 11:30 >66,000 21,000 11,800 98,000 21,000 21,000 52000 10,000 12,200 22.3
23-Jul-07 12:40 10,000 2,900 590 91,000 29,000 25,000 >61,000 16,000 23,000 22.6
26-Jul-07 12:30 >6,200 460 240 75,000 37,000 45,000 >39,000 16,000 14,000 25.4
30-Jul-07 12:05 >7,700 260 99 310,000 32,000 41,000 >19,000 2,100 2,600 22.1

Arithmetic Mean 57,646 11,387 4,690 51208 14,017 11,967
Geometric Mean 20,966 3,318 1,003 46658 10,829 10,035
J01P08 Upstream 08-Aug-07 11:36 43,000 360 110 J01P08 DIS 130,000 31,000 9,100 J01P08 Downstream 250000 37,000 21,000 22.6

15-Aug-07 11:35 39,000 25,000 3,500 750,000 600,000 31,000 570000 590,000 23,000 23.4
21-Aug-07 10:57 4,800 2,800 480 62,000 24,000 10,500 22000 17,000 4,200 22.1
22-Aug-07 12:08 15,000 3,200 400 76,000 29,000 5,300 56000 11,000 7,100 23.5
29-Aug-07 11:34 3,000 40 50 4,000 3,100 510 320000 ->137,000 108,000 23.6

Arithmetic Mean 20,960 6,280 908 243600 165,250 32,660
Geometric Mean 12,936 1,264 326 141226 58,736 17,313
J01P08 Upstream 04-Sep-07 12:08 52,000 27,000 9,100 J01P08 DIS 210,000 71,000 26,000 J01P08 Downstream 34000 19,000 4,900 24.1

10-Sep-07 11:52 15,000 1,250 820 50,000 16,000 22,000 34000 4,800 8,100 21.1
18-Sep-07 11:03 24,000 26,000 4,100 3,500 9,600 5,200 28000 12,200 7,000 19.8
19-Sep-07 11:48 29,000 8,300 2,100 37,000 22,000 8,200 31000 11,700 7,000 19.5

Arithmetic Mean 30,000 15,638 4,030 31750 11,925 6,750
Geometric Mean 27,144 9,238 2,831 31650 10,682 6,641
J07P02 Upstream 06-Jun-01 10:55 NS NS NS J07P02 Pipe 90,000 90,000 8,960 0.065 0.12 8.18 J07P02 Downstream 30,000 3,000 8,986

18-Jun-01 7:55 NS NS NS 50,000 13,000 3,820 0.080 30,000 5,000 1,440
21-Jun-01 8:30 NS NS NS 90,000 28,000 5,040 0.070 160,000 90,000 3,842
27-Jun-01 9:35 NS NS NS 30,000 8,000 5,360 0.060 160,000 14,000 2,160

Arithmetic Mean 65,000 34,750 5,795 95,000 28,000 4,107
Geometric Mean 59,040 22,626 5,514 69,282 11,725 3,219
J07P02 Upstream 09-Jul-01 8:15 NS NS NS J07P02 Pipe 50,000 8,000 27,200 0.055 J07P02 Downstream 30,000 3,000 19,000

11-Jul-01 9:00 NS NS NS 160,000 24,000 15,480 0.100 0.16 8.32 160,000 5,000 34,560
23-Jul-01 9:45 NS NS NS 160,000 30,000 9,760 0.100 160,000 30,000 12,320
30-Jul-01 9:40 NS NS NS 160,000 160,000 54,720 0.080 0.01 8.16 160,000 90,000 22,380

Arithmetic Mean 132,500 55,500 26,790 127,500 32,000 22,065
Geometric Mean 119,628 30,984 21,776 105,286 14,186 20,628
J07P02 Upstream 06-Aug-01 10:00 NS NS NS J07P02 Pipe 160,000 8,000 25,200 0.080 J07P02 Downstream 50,000 30,000 6,840

13-Aug-01 10:07 NS NS NS 160,000 50,000 19,200 0.090 90,000 3,000 8,640
16-Aug-01 10:25 NS NS NS 160,000 30,000 23,040 0.070 160,000 160,000 2,560
27-Aug-01 9:40 NS NS NS 24,000 1,100 15,360 0.030 50,000 5,000 17,280

Arithmetic Mean 126,000 22,275 20,700 87,500 49,500 8,830
Geometric Mean 99,573 10,719 20,342 77,460 16,381 7,151
J07P02 Upstream 04-Sep-01 10:30 NS NS NS J07P02 Pipe 160,000 90,000 16,560 0.120 J07P02 Downstream 160,000 24,000 10,080

10-Sep-01 9:30 NS NS NS 90,000 24,000 7,760 0.070 90,000 50,000 13,440
17-Sep-01 9:10 NS NS NS 160,000 24,000 22,320 0.040 0.09 6.97 160,000 5,000 20,880
20-Sep-01 10:25 NS NS NS 30,000 3,000 15,120 0.004 160,000 2,300 10,800

Arithmetic Mean 110,000 35,250 15,440 142,500 20,325 13,800
Geometric Mean 91,180 19,859 14,431 138,564 10,839 13,221
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J07P02 Upstream 03-Jun-02 10:35 NS NS NS J07P02 Pipe 90,000 17,000 4,400 0.020 17.1 0.03 8.20 J07P02 Downstream 17,000 1,300 2,720 17.7 0.16
10-Jun-02 9:45 NS NS NS 24,000 2,400 3,360 0.038 18.0 30,000 13,000 5,680 18.2 0.86
11-Jun-02 8:15 NS NS NS 8,000 800 42,500 0.049 18.1 90,000 8,000 5,760 18.3 0.85
17-Jun-02 9:55 NS NS NS 50,000 8,000 13,100 0.030 19.2 50,000 8,000 6,040 19.0 0.76
24-Jun-02 9:35 NS NS NS 50,000 17,000 6,820 0.030 19.3 50,000 24,000 7,800 19.3 0.78

Arithmetic Mean 44,400 9,040 14,036 47,400 10,860 5,600
Geometric Mean 33,659 5,364 8,909 40,921 7,636 5,303
J07P02 Upstream 01-Jul-02 9:30 NS NS NS J07P02 Pipe 160,000 50,000 37,800 0.041 19.8 J07P02 Downstream 90,000 7,000 12,300 19.6 0.13

08-Jul-02 9:30 NS NS NS 90,000 11,000 5,280 0.038 20.3 0.04 7.18 90,000 5,000 5,240 20.5 0.26
15-Jul-02 9:45 NS NS NS 160,000 8,000 7,720 0.038 21.2 90,000 11,000 4,520 20.9 1.27
16-Jul-02 8:00 NS NS NS 90,000 8,000 7,380 0.038 20.9 30,000 5,000 7,440 21.0 1.05
22-Jul-02 8:10 NS NS NS 160,000 90,000 17,920 0.045 20.6 30,000 13,000 8,800 20.5 0.85

Arithmetic Mean 132,000 33,400 15,220 66,000 8,200 7,660
Geometric Mean 127,107 19,960 11,530 57,995 7,580 7,179
J07P02 Upstream 08-Aug-02 8:05 NS NS NS J07P02 Pipe 30,000 24,000 6,840 0.160 21.1 J07P02 Downstream 90,000 5,000 8,560 20.2 0.50

09-Aug-02 8:10 NS NS NS 90,000 2,600 6,480 0.180 20.8 160,000 22,000 16,240 20.7 0.42
15-Aug-02 7:40 NS NS NS 90,000 30,000 7,080 0.396 22.1 0.01 8.19 160,000 17,000 25,200 21.5 0.19
19-Aug-02 10:45 NS NS NS 160,000 11,000 8,840 0.108 22.4 90,000 17,000 33,800 22.2 0.35
27-Aug-02 8:30 NS NS NS 160,000 28,000 13,520 0.108 20.1 160,000 160,000 31,680 20.8 0.70

Arithmetic Mean 106,000 19,120 8,552 132,000 44,200 23,096
Geometric Mean 90,943 14,196 8,219 127,107 21,942 20,646
J07P02 Upstream 03-Sep-02 9:15 NS NS NS J07P02 Pipe 64,700 7,400 70,400 0.084 22.0 J07P02 Downstream 42,400 1,500 33,100 22.1 0.49

10-Sep-02 8:25 NS NS NS 277,200 10,200 17,600 0.135 20.0 0.01 8.06 230,400 10,500 23,800 20.6 0.59
17-Sep-02 9:30 NS NS NS 222,800 52,400 12,000 0.080 19.8 189,000 56,400 13,500 20.3 0.04
24-Sep-02 8:10 NS NS NS 89,600 10,500 6,200 0.035 20.7 211,200 70,600 13,500 20.9 0.55
26-Sep-02 9:40 NS NS NS 193,200 5,300 13,700 0.090 20.8 61,700 31,000 11,400 20.5 0.25

Arithmetic Mean 169,500 17,160 23,980 146,940 34,000 19,060
Geometric Mean 147,226 11,709 16,606 119,195 18,103 17,490
J07P02 Upstream 02-Jun-03 9:45 NS NS NS J07P02 Pipe 29,600 8,750 23,800 0.070 19.1 J07P02 Downstream 8,800 1,100 55,200 19.5 0.88

03-Jun-03 9:40 NS NS NS 14,300 8,300 26,600 0.068 19.1 0.11 8.10 35,800 18,000 12,100 19.2 0.44
10-Jun-03 9:20 NS NS NS 25,900 22,600 9,300 0.108 18.9 31,600 24,900 13,000 18.9 0.35
17-Jun-03 9:25 NS NS NS 13,600 8,850 20,700 0.068 19.4 39,000 23,000 23,300 19.8 0.72
26-Jun-03 10:30 NS NS NS 2,650 950 730 0.090 NM 5,100 1,500 1,370 NM 1.33

Arithmetic Mean 17,210 9,890 16,226 24,060 13,700 20,994
Geometric Mean 13,163 6,729 9,769 18,169 7,017 12,262
J07P02 Upstream 03-Jul-03 8:20 NS NS NS J07P02 Pipe 31,700 14,600 34,700 0.048 20.9 J07P02 Downstream 8,400 3,800 19,600 20.6 0.22

14-Jul-03 9:40 NS NS NS 14,300 6,550 3,750 0.160 22.9 0.11 8.25 20,800 14,300 27,900 22.7 NM
17-Jul-03 9:40 NS NS NS 68,000 27,000 21,400 0.160 23.6 26,000 14,000 24,600 23.6 0.21
25-Jul-03 9:45 NS NS NS 17,200 10,900 31,200 0.072 21.9 32,000 24,000 77,000 22.2 0.13

Arithmetic Mean 32,800 14,763 22,763 21,800 14,025 37,275
Geometric Mean 26,984 12,952 17,168 19,526 11,624 31,902
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J07P02 Upstream 06-Aug-03 9:55 NS NS NS J07P02 Pipe 33,000 9,000 12,200 0.081 22.0 0.08 8.43 J07P02 Downstream 10,400 2,300 6,750 21.4 0.58
12-Aug-03 9:25 NS NS NS 17,200 8,300 8,850 0.060 23.7 12,300 5,200 6,050 23.6 0.29
19-Aug-03 9:35 NS NS NS 7,300 3,100 6,700 0.112 23.9 31,000 5,100 7,200 23.8 0.36
25-Aug-03 10:15 NS NS NS 17,100 6,600 11,500 0.120 23.7 33,000 12,600 43,000 23.0 0.28
27-Aug-03 9:40 NS NS NS 50,000 20,000 28,000 0.048 24.2 56,000 26,000 31,000 24.0 0.12

Arithmetic Mean 24,920 9,400 13,450 28,540 10,240 18,800
Geometric Mean 20,411 7,890 11,843 23,605 7,247 13,141
J07P02 Upstream 02-Sep-03 9:50 NS NS NS J07P02 Pipe 23,000 3,600 8,800 0.144 25.4 0.11 8.38 J07P02 Downstream 79,000 11,900 15,500 25.0 0.36

09-Sep-03 9:25 NS NS NS 31,000 10,900 45,000 0.126 21.9 31,000 16,600 55,000 22.3 0.67
12-Sep-03 9:20 NS NS NS 6,100 3,300 3,300 0.068 21.6 28,000 5,100 7,900 21.8 0.48
16-Sep-03 9:25 NS NS NS 74,000 9,300 9,900 0.081 21.5 20,000 6,600 8,900 21.7 0.38
23-Sep-03 9:25 NS NS NS 12,800 9,300 10,900 0.081 21.5 9,200 5,400 6,400 21.6 0.66

Arithmetic Mean 29,380 7,280 15,580 33,440 9,120 18,740
Geometric Mean 21,036 6,454 10,712 26,314 8,148 13,085
J07P02 Upstream 03-Jun-04 8:40 NS NS NS J07P02 Pipe 15,000 5,200 11,400 NM 19.7 0.13 6.50 J07P02 Downstream 17,200 8,400 12,800 19.7 0.29

08-Jun-04 9:45 NS NS NS 16,300 9,250 11,600 0.089 19.8 46,000 25,000 20,400 19.9 NM
17-Jun-04 9:45 NS NS NS 16,600 7,200 10,800 0.102 19.5 25,000 13,000 12,200 NM 0.17
22-Jun-04 10:50 NS NS NS 16,000 4,600 14,000 0.051 19.4 16,200 11,400 11,100 20.4 0.03
30-Jun-04 9:55 NS NS NS 89,000 16,000 60,000 0.090 19.5 12,300 8,300 10,000 19.8 NM

Arithmetic Mean 30,580 8,450 21,560 23,340 13,220 13,300
Geometric Mean 22,510 7,608 16,437 20,851 12,090 12,874
J07P02 Upstream 07-Jul-04 8:50 NS NS NS J07P02 Pipe 36,000 22,000 11,200 0.165 20.7 0.15 7.00 J07P02 Downstream 52,000 46,000 30,000 20.7 0.23

13-Jul-04 8:55 NS NS NS 41,000 5,400 16,000 0.080 21.1 19,900 9,850 14,700 20.8 0.13
19-Jul-04 9:50 NS NS NS 17,000 5,400 8,950 0.085 22.3 20,000 8,850 10,400 22.7 0.48
20-Jul-04 8:25 NS NS NS 71,000 53,000 74,000 0.090 21.7 66,000 41,000 19,300 21.8 0.12
27-Jul-04 8:40 NS NS NS 64,000 58,000 56,000 0.090 21.8 83,000 42,000 68,000 21.8 0.1

Arithmetic Mean 45,800 28,760 33,230 48,180 29,540 28,480
Geometric Mean 40,869 18,154 23,148 40,823 23,326 22,694
J07P02 Upstream 03-Aug-04 9:50 NS NS NS J07P02 Pipe 56,000 39,000 29,000 0.080 20.7 0.01 7.20 J07P02 Downstream 88,000 41,000 18,500 21.0 0.2

13-Aug-04 8:15 NS NS NS 74,000 49,000 12,800 0.080 21.8 91,000 47,000 21,200 21.5 0.2
18-Aug-04 8:30 NS NS NS 200,000 79,000 169,000 0.120 22.0 200,000 166,000 200,000 21.1 0.2
20-Aug-04 9:30 NS NS NS 145,000 122,000 78,000 0.120 21.4 160,000 127,000 121,000 21.4 NM
24-Aug-04 8:45 NS NS NS 83,000 52,000 31,000 0.080 20.9 146,000 63,000 41,000 20.9 NM

Arithmetic Mean 111,600 68,200 63,960 137,000 88,800 80,340
Geometric Mean 99,949 62,553 43,270 130,198 76,142 52,242
J07P02 Upstream 02-Sep-04 9:25 NS NS NS J07P02 Pipe 34,000 21,000 68,000 0.100 21.5 0.11 7.50 J07P02 Downstream 46,000 32,000 57,000 21.5 NM

09-Sep-04 9:10 NS NS NS 28,000 9,400 12,200 0.100 23.1 17,200 3,300 11,800 23.1 NM
15-Sep-04 8:40 NS NS NS 22,000 12,900 24,000 0.100 22.1 23,000 12,600 11,900 22.1 NM
21-Sep-04 9:10 NS NS NS 93,000 50,000 43,000 0.060 20.2 99,000 56,000 69,000 20.2 NM
29-Sep-04 8:40 NS NS NS 83,000 30,000 45,000 0.100 20.9 138,000 112,000 21,000 20.9 NM

Arithmetic Mean 52,000 24,660 38,440 64,640 43,180 34,140
Geometric Mean 43,825 20,721 32,897 47,765 24,226 25,875
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J07P02 Upstream 01-Jun-05 9:20 NS NS NS J07P02 Pipe 28,000 7,000 5,100 0.068 19.2 0 8.35 J07P02 Downstream 22,000 3,200 4,500 19.7
08-Jun-05 8:55 NS NS NS 290,000 12,000 12,900 0.077 19.2 100,000 3,200 8,600 19.3
15-Jun-05 9:15 NS NS NS 127,000 23,000 4,300 0.158 20.3 131,000 5,100 14,300 20.3
22-Jun-05 9:10 NS NS NS 95,000 21,000 9,700 0.132 20.4 66,000 7,200 5,800 20.5
28-Jun-05 9:00 NS NS NS 39,000 7,400 6,000 0.081 19.8 35,000 3,700 5,100 19.6

Arithmetic Mean 115,800 14,080 7,600 70,800 4,480 7,660
Geometric Mean 82,495 12,459 6,971 58,165 4,253 6,963
J07P02 Upstream 05-Jul-05 11:20 NS NS NS J07P02 Pipe 410,000 32,000 25,000 0.09 22.2 0.14 7.6 J07P02 Downstream 270,000 11,000 9,400 21.4

14-Jul-05 8:50 NS NS NS 45,000 11,000 10,000 0.185 22 35,000 4,200 6,500 22.2
21-Jul-05 8:15 NS NS NS 51,000 10,100 17,800 0.27 23.9 45,000 4,200 8,800 23.5
25-Jul-05 8:55 NS NS NS 10,000 14,000 8,300 0.108 22.1 750,000 12,000 8,500 22.3
28-Jul-05 8:45 NS NS NS 220,000 24,000 20,000 0.096 22.3 68,000 18,000 16,000 22.3

Arithmetic Mean 147,200 18,220 16,220 233,600 9,880 9,840
Geometric Mean 72,979 16,423 14,917 116,746 8,404 9,393
J07P02 Upstream 01-Aug-05 9:25 NS NS NS J07P02 Pipe 60,000 9,000 5,100 0.08 21.9 0.01 8.44 J07P02 Downstream 76,000 20,000 8,100 22.1

11-Aug-05 9:25 NS NS NS 62,000 18,000 8,400 0.064 22.3 58,000 8,000 7,400 22.1
17-Aug-05 8:40 NS NS NS 380,000 10,800 12,900 0.15 20.9 210,000 8,500 10,500 20.6
22-Aug-05 10:05 NS NS NS 670,000 28,000 40,000 0.085 20.8 320,000 22,000 31,000 20.2
29-Aug-05 8:55 NS NS NS 150,000 21,000 23,000 0.113 22.2 200,000 26,000 48,000 22.2

Arithmetic Mean 264,400 17,360 17,880 172,800 16,900 21,000
Geometric Mean 170,019 15,939 13,843 142,734 15,073 15,642
J07P02 Upstream 01-Sep-05 9:15 NS NS NS J07P02 Pipe 80,000 28,000 35,000 0.132 21.4 0.08 8.2 J07P02 Downstream 62,000 21,000 11,900 21.4

06-Sep-05 8:55 NS NS NS 68,000 16,000 5,600 0.135 20.5 32,000 8,700 5,300 20.1
14-Sep-05 9:20 NS NS NS 53,000 4,900 4,200 0.12 20.1 26,000 3,400 8,500 20
19-Sep-05 8:55 NS NS NS 490,000 35,000 510,000 0.122 20.4 115,000 21,000 95,000 20.2
27-Sep-05 7:45 NS NS NS 41,000 38,000 20,000 0.096 19.2 57,000 24,000 19,000 19.1

Arithmetic Mean 146,400 24,380 114,960 58,400 15,620 27,940
Geometric Mean 89,654 19,637 24,256 50,795 12,564 15,745
J07P02 Upstream 07-Jun-06 9:20 NS NS NS J07P02 Pipe 290,000 64,000 14,200 0.08 20 J07P02 Downstream 240,000 32,000 22,000 20.1

13-Jun-06 9:42 NS NS NS 27,000 6,300 4,800 0.041 18.4 29,000 3,400 3,900 18.7
21-Jun-06 8:25 NS NS NS 830,000 36,000 9 0.1 20.2 500,000 24,000 45,000 20.3
28-Jun-06 8:55 NS NS NS 240,000 11,200 11,300 0.132 21.9 340,000 38,000 22,000
30-Jun-06 8:25 NS NS NS 340,000 44,000 71,000 0.144 21.5 0.21 7.82 240,000 82,000 191,000 21.3

Arithmetic Mean 345,400 32,300 20,262 269,800 35,880 56,780
Geometric Mean 221,262 23,491 3,455 195,278 24,104 27,671
J07P02 Upstream 05-Jul-06 9:40 NS NS NS J07P02 Pipe 48,000 11,000 9,400 0.111 22.6 J07P02 Downstream 55,000 5,600 8,200 22.4

11-Jul-06 8:57 NS NS NS 290,000 26,000 11,400 0.15 22.5 270,000 15,000 25,000 22.2
19-Jul-06 8:26 NS NS NS 330,000 63,000 26,000 500,000 80,000 33,000
26-Jul-06 8:41 NS NS NS 151,000 53,000 37,000 89,000 53,000 22,000
27-Jul-06 8:40 NS NS NS 270,000 103,000 45,000 160,000 32,000 25,000

Arithmetic Mean 217,800 51,200 25,760 214,800 37,120 22,640
Geometric Mean 179,680 39,679 21,542 160,266 25,785 20,612
J07P02 Upstream 02-Aug-06 8:35 NS NS NS J07P02 Pipe 240,000 22,000 39,000 0.294 22.1 J07P02 Downstream 260,000 27,000 43,000 23.1

08-Aug-06 9:45 NS NS NS 230,000 49,000 32,000 0.248 22.3 210,000 15,000 7,000 21.9
15-Aug-06 9:05 NS NS NS 330,000 47,000 25,000 0.189 21.7 320,000 87,000 83,000 21.6
22-Aug-06 9:34 NS NS NS 290,000 108,000 33,000 0.18 22.2 630,000 450,000 198,000 22
24-Aug-06 8:50 NS NS NS 101,000 31,000 12,000 0.112 22.1 0.05 7.2 78,000 36,000 11,000 22.1
29-Aug-06 9:20 NS NS NS 55,000 7,600 6,800 0.07 21.3 200,000 35,000 37,000 21.4

Arithmetic Mean 207,667 44,100 24,633 283,000 108,333 63,167
Geometric Mean 175,626 32,990 20,928 235,759 52,091 35,535
J07P02 Upstream 06-Sep-06 8:50 NS NS NS J07P02 Pipe 24,000 16,000 5,800 0.186 J07P02 Downstream 24,000 24,000 7,500 23.3

12-Sep-06 9:30 NS NS NS 42,000 4,800 6,800 0.225 36,000 4,200 5,800 21.8
19-Sep-06 9:00 NS NS NS 23,000 3,700 5,800 0.308 22,000 5,600 8,200 20.6
26-Sep-06 9:15 NS NS NS 31,000 4,200 2,900 0.277 68,000 3,800 4,300 20.9

Arithmetic Mean 30,000 7,175 5,325 37,500 9,400 6,450
Geometric Mean 29,116 5,878 5,075 33,718 6,805 6,258
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J07P02 Upstream 07-Jun-07 08:35 J07P02 Pipe 230,000 7,200 31,000 0.097 17.6 J07P02 Downstream 100000 3,400 9,700 17.8
14-Jun-07 09:20 34,000 11,000 25,000 0.12 18.9 26000 3,400 5,700 19.1
21-Jun-07 10:55 >70,000 48,000 51,000 0.032 19.2 8.16 25000 9,900 6,200 19.8
25-Jun-07 11:00 260,000 24,000 71,000 0.208 19.9 340000 14,000 33,000 20.5
29-Jun-07 11:35 >51,000 >5,700 11,000 0.027 21.6 0.1 >32,000 ->7,400 6,700 23.3

Arithmetic Mean 135,050 19,465 37,800 106200 7,990 12,260
Geometric Mean 102,550 14,541 31,471 61559 6,826 9,461
J07P02 Upstream 02-Jul-07 11:00 J07P02 Pipe >68,000 >2,700 5,300 0.2 22.6 J07P02 Downstream 98000 19,000 6,400 22.6

09-Jul-07 10:50 190,000 38,000 55,000 0.03 20.9 >140,000 29,000 13,300 20.8
16-Jul-07 11:05 91,000 19,000 27,000 0.05 21.9 74000 19,000 40,000 21.7
23-Jul-07 12:10 >7,200 4,200 33,000 0.05 22.2 34000 ->4,900 11,000 23.9
26-Jul-07 11:40 230,000 24,000 9,910 0.05 23 0.2 8.07 >85,000 13,000 8,800 25.6
30-Jul-07 11:30 430,000 20,000 12,500 0.05 22.3 >100,000 11,000 9,200 22.7

Arithmetic Mean 172,500 18,096 23,785 102042 16,188 14,783
Geometric Mean 104,578 13,038 17,834 91139 14,467 12,031
J07P02 Upstream 08-Aug-07 10:50 J07P02 Pipe 4,200,000 570,000 48,000 0.108 22 J07P02 Downstream 1410000 250,000 53,000 22

15-Aug-07 11:00 >67,000 17,000 14,900 0.055 23.5 >40,000 12,000 9,800 23.2
21-Aug-07 10:21 >68,000 37,000 43,000 0.116 22.8 >59,000 14,000 7,900 23
22-Aug-07 11:32 170,000 12,000 21,000 0.055 23.2 260000 30,000 29,000 23.7
29-Aug-07 10:58 >70,000 20,000 5,800 0.092 23.4 0.05 8.26 250000 ->21,000 9,100 23.8

Arithmetic Mean 925,250 131,200 26,540 408750 66,450 21,760
Geometric Mean 213,610 38,632 20,640 202196 31,908 16,103
J07P02 Upstream 04-Sep-07 11:32 J07P02 Pipe 58,000 24,000 5,800 0.083 25.1 J07P02 Downstream >67,000 36,000 28,000 25.8

10-Sep-07 11:16 40,000 7,900 14,400 0.083 21.6 31000 10,000 18,800 21.7
18-Sep-07 10:30 >44,000 13,000 10,000 0.055 20.8 43000 11,000 7,400 20.2
19-Sep-07 10:55 200,000 41,000 47,000 0.044 21.1 0.53 7.5 >61,000 30,000 31,000 20.9

Arithmetic Mean 88,250 21,475 19,300 58500 21,750 21,300
Geometric Mean 71,076 17,830 14,076 54015 18,565 18,641
J06 Upstream 06-Jun-01 11:05 9,000 800 20 J06 Pipe 90,000 8,000 1,440 0.050 0.10 7.87 J06 Downstream 11,000 2,300 1,020

07-Jun-01 10:15 5,000 3,000 1,080 16,000 2,400 680 0.050 8,000 2,300 1,060
20-Jun-01 6:45 11,000 7,000 1,860 24,000 4,000 4,000 NM 17,000 14,000 2,168
25-Jun-01 8:10 2,300 800 1,200 30,000 3,000 3,600 NM 5,000 5,000 660
28-Jun-01 8:42 13,000 1,400 1,160 160,000 13,000 3,880 NM 24,000 3,000 1,280

Arithmetic Mean 8,060 2,600 1,064 64,000 6,080 2,720 13,000 5,320 1,238
Geometric Mean 6,824 1,798 562 44,052 4,958 2,226 11,241 4,066 1,146
J06 Upstream 09-Jul-01 6:55 5,000 140 700 J06 Pipe 30,000 3,000 1,620 NM J06 Downstream 30,000 800 1,280

16-Jul-01 7:15 5,000 300 760 30,000 3,000 2,640 NM 0.07 7.7 7,000 1,700 1,140
25-Jul-01 9:20 5,000 2,300 1,240 3,000 3,000 2,600 NM 8,000 2,300 1,140

Arithmetic Mean 5,000 913 900 21,000 3,000 2,287 15,000 1,600 1,187
Geometric Mean 5,000 459 871 13,925 3,000 2,232 11,888 1,462 1,185
J06 Upstream 02-Aug-01 9:52 3,000 2,300 1,440 J06 Pipe 8,000 5,000 2,800 NM 0.02 7.97 J06 Downstream 13,000 800 1,320

07-Aug-01 9:30 5,000 230 880 30,000 13,000 3,600 NM 5,000 500 1,180
16-Aug-01 9:45 3,000 700 1,480 30,000 7,000 3,440 NM 17,000 700 1,250
21-Aug-01 12:40 8,000 80 300 5,000 1,100 600 NM 13,000 700 500
30-Aug-01 11:15 2,300 500 480 50,000 11,000 2,100 NM 5,000 700 760

Arithmetic Mean 4,260 762 916 24,600 7,420 2,508 10,600 680 1,002
Geometric Mean 3,834 431 770 17,826 5,600 2,129 9,360 672 942
J06 Upstream 05-Sep-01 10:20 7,000 230 860 J06 Pipe 50,000 2,300 2,640 NM J06 Downstream 5,000 500 1,200

12-Sep-01 11:45 9,000 3,000 660 2,200 900 2,880 NM 9,000 230 570
18-Sep-01 10:20 11,000 800 400 3,000 300 1,980 NM 0.06 7.81 30,000 3,000 260
25-Sep-01 12:04 28,000 800 380 2,700 2,200 2,460 NM 3,000 3,000 280

Arithmetic Mean 13,750 1,208 575 14,475 1,425 2,490 11,750 1,683 578
Geometric Mean 11,802 815 542 5,463 1,081 2,467 7,977 1,009 472
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J06 Upstream 05-Jun-02 11:15 7,000 7,000 5,820 J06 Pipe 30,000 5,000 3,360 0.200 19.4 0.09 7.25 J06 Downstream 5,000 800 2,880 21.5 1.07
06-Jun-02 11:00 8,000 1,100 5,440 2,400 2,400 3,140 0.100 19.8 3,000 800 3,360 22.8 0.36
18-Jun-02 10:15 17,000 500 1,720 30,000 5,000 10,560 0.120 19.5 17,000 500 3,400 20.5 0.52
25-Jun-02 10:20 13,000 5,000 5,400 90,000 17,000 7,080 0.170 20.3 11,000 1,700 2,440 21.5 1.02
26-Jun-02 9:50 5,000 230 1,740 160,000 90,000 5,080 0.140 19.9 28,000 1,300 2,360 19.9 0.91

Arithmetic Mean 10,000 2,766 4,024 62,480 23,880 5,844 12,800 1,020 2,888
Geometric Mean 9,085 1,347 3,482 31,518 9,830 5,255 9,528 933 2,854
J06 Upstream 03-Jul-02 11:10 NM NM NM J06 Pipe 17,000 17,000 4,120 NM 21.1 J06 Downstream 8,000 1,300 1,340 20.2 1.40

09-Jul-02 9:30 8,000 300 680 24,000 8,000 6,240 NM 21.3 0.02 7.76 24,000 1,100 1,740 22.0 0.23
11-Jul-02 9:30 9,000 800 620 50,000 11,000 4,300 0.120 20.8 11,000 1,100 2,080 21.7 0.84
17-Jul-02 10:50 NM NM NM 24,000 13,000 6,600 0.170 21.6 22,000 3,000 2,840 21.7 0.81
23-Jul-02 10:15 NM NM NM 24,000 8,000 5,760 NM 20.3 2,700 1,400 2,480 20.5 0.89

Arithmetic Mean 8,500 550 650 27,800 11,400 5,404 13,540 1,580 2,096
Geometric Mean 8,485 490 649 25,942 10,924 5,305 10,464 1,459 2,026
J06 Upstream 07-Aug-02 11:50 NM NM NM J06 Pipe 24,000 5,000 3,560 0.180 20.7 J06 Downstream 14,000 3,300 2,140 20.6 0.82

13-Aug-02 12:15 NM NM NM 30,000 7,000 5,520 0.190 21.8 0.07 7.69 13,000 1,400 2,280 22.5 0.91
20-Aug-02 10:00 30,000 5,000 2,460 50,000 5,000 12,500 0.080 20.3 NM NM NM 20.1 1.53
28-Aug-02 11:45 NM NM NM 24,000 5,000 5,280 0.190 21.1 17,000 800 3,420 21.8 0.76
26-Aug-02 12:00 1,700 800 1,160 30,000 9,000 5,300 0.200 20.1 NM NM NM 23.2 0.21

Arithmetic Mean 15,850 2,900 1,810 31,600 6,200 6,432 14,667 1,833 2,613
Geometric Mean 7,141 2,000 1,689 30,390 6,015 5,854 14,572 1,546 2,555
J06 Upstream 09-Sep-02 10:30 63,700 5,200 1,100 J06 Pipe 42,500 4,200 5,700 0.060 19.5 J06 Downstream NM NM NM 19.3 0.18

13-Sep-02 11:45 NM NM NM 57,900 35,300 7,500 0.190 21.1 0.05 7.81 248,400 129,600 2,000 20.9 1.17
18-Sep-02 10:45 NM NM NM 137,800 76,300 4,500 0.200 20.8 61,700 35,700 4,400 20.3 0.48
19-Sep-02 10:20 NM NM NM 37,600 8,200 4,700 0.200 20.1 37,200 4,300 1,400 19.2 0.64
23-Sep-02 10:00 32,900 4,300 200 71,200 21,000 6,100 0.100 20.2 NM NM NM 20.3 0.43

Arithmetic Mean 48,300 4,750 650 69,400 29,000 5,700 115,767 56,533 2,600
Geometric Mean 45,779 4,729 469 61,887 18,110 5,602 82,920 27,097 2,310
J06 Upstream 05-Jun-03 11:00 1,050 1,000 220 J06 Pipe J06 Downstream 620 520 305 19.8 0.65

12-Jun-03 10:40 1,600 690 395 03'=J06@AV NS NS NS 2,350 1,550 430 19.7 2.48
19-Jun-03 10:40 700 210 190 Pkwy???? NS NS NS 3,700 2,070 3,970 19.7 NM
25-Jun-03 11:05 705 230 285 NS NS NS 9,350 2,350 5,600 NM 1.80
26-Jun-03 11:00 2,000 1,100 900 NS NS NS 2,360 1,200 1,700 21.7 2.69

Arithmetic Mean 1,211 646 398 3,676 1,538 2,401
Geometric Mean 1,106 516 335 2,601 1,363 1,377
J06 Upstream 03-Jul-03 12:10 440 130 340 J06 Pipe NS NS NS J06 Downstream 750 430 870 23.3 2.11

10-Jul-03 11:40 790 670 80 NS NS NS 3,100 1,200 625 23.8 2.11
15-Jul-03 11:30 810 280 230 NS NS NS 2,550 1,355 585 24.7 1.43
29-Jul-03 11:00 2,100 1,100 120 NS NS NS 19,000 9,000 3,800 24.9 2.05

Arithmetic Mean 1,035 545 193 6,350 2,996 1,470
Geometric Mean 877 405 166 3,258 1,584 1,049
J06 Upstream 05-Aug-03 11:25 3,250 1,100 190 J06 Pipe NS NS NS J06 Downstream 4,500 3,400 1,100 23.9 1.35

14-Aug-03 11:50 2,100 1,300 350 NS NS NS 3,400 460 540 25.1 0.87
21-Aug-03 11:00 1,490 660 980 NS NS NS 7,600 2,600 8,700 24.9 NM
22-Aug-03 11:50 2,600 410 540 NS NS NS 2,000 840 5,400 24.7 0.62
28-Aug-03 10:50 2,900 2,200 320 NS NS NS 3,600 460 580 24.8 NM

Arithmetic Mean 2,468 1,134 476 4,220 1,552 3,264
Geometric Mean 2,382 968 408 3,842 1,095 1,745
J06 Upstream 03-Sep-03 11:40 510 130 130 J06 Pipe NS NS NS J06 Downstream 2,900 790 810 27.2 1.23

11-Sep-03 11:00 1,390 980 100 NS NS NS 1,330 910 670 22.1 1.38
16-Sep-03 10:25 530 310 390 NS NS NS 4,000 2,800 1,030 21.5 1.08
18-Sep-03 11:20 3,400 270 7,300 NS NS NS 7,200 1,490 6,300 22.1 1.58
25-Sep-03 11:15 3,800 1,900 190 NS NS NS 2,000 1,090 420 21.4 1.62

Arithmetic Mean 1,926 718 1,622 3,486 1,416 1,846
Geometric Mean 1,372 458 371 2,947 1,267 1,081
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J06 Upstream 02-Jun-04 11:25 1,150 760 350 J06 Pipe 16,600 5,000 7,800 0.200 NM 0.02 8.00 J06 Downstream 8,900 1,800 2,600 NM 1.76
10-Jun-04 11:15 1,360 570 490 7,900 3,400 3,500 NM NM 73,000 47,000 12,600 20.3 0.63
18-Jun-04 11:50 1,950 1,450 860 12,200 9,600 2,000 0.170 19.9 15,200 8,600 2,020 NM NM
23-Jun-04 12:05 3,100 2,200 600 6,500 1,430 1,640 NM 20.6 3,500 2,500 4,100 20.5 0.69
29-Jun-04 11:20 1,730 1,260 690 24,000 9,350 8,700 0.250 20.1 22,000 11,800 4,400 20.4 0.91

Arithmetic Mean 1,858 1,248 598 13,440 5,756 4,728 24,520 14,340 5,144
Geometric Mean 1,749 1,117 572 12,007 4,653 3,787 15,004 7,351 4,125
J06 Upstream 08-Jul-04 10:40 3,400 3,000 230 J06 Pipe 9,950 6,800 2,700 NM 20.2 0.03 7.20 J06 Downstream 3,500 1,900 940 20.7 1.34

14-Jul-04 11:00 1,130 580 290 11,300 5,100 6,900 0.180 21.7 8,000 6,500 1,000 22.4 1.33
21-Jul-04 10:25 7,700 3,900 1,640 76,000 60,000 7,700 0.210 22.7 7,000 4,800 2,200 22.8 1.32
23-Jul-04 11:15 3,000 1,200 780 13,400 6,800 1,860 0.190 21.5 5,800 3,000 1,850 22.5 1.27
29-Jul-04 10:45 2,700 1,540 350 29,000 5,000 6,000 0.200 22.7 9,150 4,600 1,330 21.9 0.86

Arithmetic Mean 3,586 2,044 658 27,930 16,740 5,032 6,690 4,160 1,464
Geometric Mean 2,992 1,658 495 20,149 9,331 4,374 6,359 3,824 1,385
J06 Upstream 04-Aug-04 10:50 3,100 2,400 530 J06 Pipe 35,000 11,000 9,900 0.200 21.5 0.12 7.20 J06 Downstream 22,000 6,300 7,200 21.7 0.85

10-Aug-04 10:10 3,200 1,200 1,210 29,000 9,100 11,800 0.200 22.5 8,450 4,100 2,500 22.2 0.78
17-Aug-04 10:00 4,600 3,700 550 34,000 24,000 10,200 0.200 21.5 7,400 4,300 3,500 20.7 1.05
25-Aug-04 10:15 3,100 1,300 860 9,900 6,900 4,800 0.200 21.0 5,100 2,400 3,200 20.8 0.77
31-Aug-04 10:20 4,100 3,200 480 19,300 7,100 9,950 0.200 21.5 7,800 2,700 1,370 20.9 1.41

Arithmetic Mean 3,620 2,360 726 25,440 11,620 9,330 10,150 3,960 3,554
Geometric Mean 3,570 2,135 680 23,111 10,331 8,934 8,864 3,728 3,078
J06 Upstream 01-Sep-04 10:15 3,500 1,500 1,460 J06 Pipe 3,100 2,200 5,200 0.200 21.5 0.05 7.80 J06 Downstream 21,000 15,400 1,630 21.2 0.98

07-Sep-04 11:45 2,100 1,230 500 11,200 6,500 1,950 0.200 22.5 12,300 8,500 1,080 21.9 1.15
14-Sep-04 10:20 8,150 5,300 930 38,000 14,000 17,600 0.200 22.0 11,100 5,300 3,500 21.6 0.72
22-Sep-04 10:30 5,500 4,300 900 6,100 4,300 3,200 0.200 19.5 13,400 8,450 1,280 18.5 0.64
28-Sep-04 10:25 4,800 3,900 890 37,000 24,000 8,750 0.200 20.5 11,400 5,200 5,300 20.9 1.24

Arithmetic Mean 4,810 3,246 936 19,080 10,200 7,340 13,840 8,570 2,558
Geometric Mean 4,363 2,773 885 12,439 7,295 5,492 13,437 7,885 2,110
J06 Upstream 02-Jun-05 11:10 6,000 360 270 J06 Pipe 290,000 1,500 1,140 0.3 19.9 0.16 8 J06 Downstream 27,000 1,100 980 19.7

07-Jun-05 10:10 6,200 490 440 41,000 3,500 5,600 0.26 19.6 66,000 600 550 19.4
13-Jun-05 10:25 5,600 530 280 35,000 1,800 1,700 0.29 20.8 98,000 580 560 20.4
20-Jun-05 10:40 3,600 240 250 52,000 790 4,600 0.32 20.9 230,000 440 660 20.3
27-Jun-05 9:55 3,400 210 480 29,000 2,800 2,800 0.3 20.2 32,000 430 420 20

Arithmetic Mean 4,960 366 344 89,400 2,078 3,168 90,600 630 634
Geometric Mean 4,801 342 331 57,482 1,837 2,686 66,344 592 609
J06 Upstream 07-Jul-05 10:45 2,400 320 110 J06 Pipe 560,000 21,000 9,400 0.28 20.9 0.25 8.05 J06 Downstream 160,000 3,200 450 21.8

11-Jul-05 11:00 1,400 380 190 20,000 12,000 5,300 0.28 21.2 6,200 2,500 750 22.3
13-Jul-05 10:10 3,700 240 210 74,000 29,000 7,800 0.29 21.5 17,000 2,000 1,230 22.2
19-Jul-05 10:10 3,200 260 300 37,000 5,500 7,200 0.29 21.5 5,100 710 1,000 22.3
26-Jul-05 9:45 5,300 460 300 51,000 3,500 11,200 0.34 22.8 7,700 550 1,410 22.6

Arithmetic Mean 3,200 332 222 148,400 14,200 8,180 39,200 1,792 968
Geometric Mean 2,916 323 209 68,999 10,706 7,929 14,595 1,443 898
J06 Upstream 02-Aug-05 10:25 4,500 240 260 J06 Pipe 680,000 4,800 7,000 21.2 0.23 7.92 J06 Downstream 16,000 2,100 2,100 22

08-Aug-05 10:50 5,200 180 170 30,000 3,000 6,500 0.35 22.2 7,600 1,600 910 23.2
10-Aug-05 11:10 5,700 490 110 48,000 17,000 7,600 0.38 21.8 37,000 3,100 1,800 22.6
16-Aug-05 10:25 6,500 160 260 43,000 10,000 8,500 0.36 21.1 22,000 2,000 1,880 20.9
23-Aug-05 10:20 3,200 220 460 61,000 9,700 25,000 0.36 20.8 10,000 2,200 2,100 21.3

Arithmetic Mean 5,020 258 252 172,400 8,900 10,920 18,520 2,200 1,758
Geometric Mean 4,882 237 225 76,196 7,501 9,402 15,817 2,149 1,685
J06 Upstream 08-Sep-05 10:30 3,800 160 120 J06 Pipe 2,200 2,300 750 0.45 21.9 0.07 7.62 J06 Downstream 2,000 430 650 21

12-Sep-05 10:00 6,400 200 220 26,000 5,500 3,600 0.35 19.8 14,000 980 1,220 18.8
15-Sep-05 10:00 4,300 140 300 19,000 3,100 1,700 0.65 19.6 5,700 430 480 18.4
20-Sep-05 8:55 5,800 1,200 1,050 1,400,000 70,000 161,000 0.42 21.3 520,000 89,000 30,000 21.1
29-Sep-05 9:55 5,100 290 110 6,800 1,500 2,200 0.35 19.1 7,300 480 600 19.4

Arithmetic Mean 5,080 398 360 290,800 16,480 33,850 109,800 18,264 6,590
Geometric Mean 4,990 275 247 25,290 5,284 4,387 14,337 1,506 1,469
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J06 Upstream 07-Jun-06 11:00 4,200 2,000 790 J06 Pipe 39,000 4,100 164,000 2.31 20 J06 Downstream 4,800 1,350 1,220 20.5
13-Jun-06 11:22 99 200 90 23,000 1,500 3,100 1.751 19.6 2,800 260 340 21.5
21-Jun-06 10:10 2,400 260 320 34,000 3,100 9 1.615 20.1 5,600 340 880 21.5
28-Jun-06 10:35 500 130 210 960,000 2,600,000 320,000 3.51 21.4 3,800 1,500 1,000 22.5
30-Jun-06 10:43 3,000 210 120 38,000 11,600 2,100 4.275 21.2 0.16 7.49 19,000 3,600 1,040

Arithmetic Mean 2,040 560 306 218,800 524,060 97,842 7,200 1,410 896
Geometric Mean 1,084 309 225 64,456 14,188 4,984 5,585 916 824
J06 Upstream 05-Jul-06 11:25 3,000 80 40 J06 Pipe 56,000 17,000 9,300 4.718 21.9 J06 Downstream 9,500 480 480 23.9

11-Jul-06 10:20 4,400 710 120 36,000 7,800 4,300 4.14 21.7 14,000 2,800 790 23.3
19-Jul-06 10:46 6,700 2,700 320 87,000 37,000 7,700 40,000 10,700 2,300
26-Jul-06 10:20 2,600 300 240 48,000 23,000 12,400 24,000 6,400 2,700
27-Jul-06 10:50 3,100 470 240 41,000 10,000 5,200 9,900 2,700 1,640

Arithmetic Mean 3,960 852 192 53,600 18,960 7,780 19,480 4,616 1,582
Geometric Mean 3,720 465 155 51,004 16,237 7,237 16,609 3,013 1,310
J06 Upstream 02-Aug-06 10:23 4,100 2,000 460 J06 Pipe 76,000 51,000 144,000 3.12 22.2 J06 Downstream 14,000 2,900 1,800 23.5

08-Aug-06 11:05 3,400 470 80 26,000 10,000 3,700 3.96 21.1 9,100 2,000 860 21.7
15-Aug-06 10:29 3,700 760 220 22,000 12,000 3,300 1.535 21.1 5,700 900 730 22
22-Aug-06 10:55 3,000 590 120 99,000 5,700 4,600 1.323 21.4 6,800 1,900 470 22.5
24-Aug-06 10:39 4,600 890 310 13,700 4,400 940 1.677 21.8 0.05 7.7 8,600 800 450 22.3
29-Aug-06 10:50 3,200 460 120 44,000 10,000 3,200 1.209 21.2 7,600 2,000 760 21.9

Arithmetic Mean 3,667 862 218 44,728 15,517 26,623 8,633 1,750 845
Geometric Mean 3,627 746 182 37,068 10,740 5,383 8,282 1,585 753
J06 Upstream 06-Sep-06 10:20 2,200 340 200 J06 Pipe 14,000 5,000 7,100 1.44 J06 Downstream 3,800 560 590 23.4

12-Sep-06 11:22 1,900 190 130 26,000 3,800 4,600 1.8 7,300 2,200 3,600 22.1
19-Sep-06 10:40 1,700 220 170 6,200 2,600 3,000 1.414 3,900 420 850 19.2
26-Sep-06 11:00 3,500 140 280 28,000 3,400 4,300 1.17 6,800 1,700 1,000 20.6

Arithmetic Mean 2,325 223 195 18,550 3,700 4,750 5,450 1,220 1,510
Geometric Mean 2,233 211 188 15,855 3,600 4,531 5,208 968 1,159
J06 Upstream 07-Jun-07 09:45 2,400 420 220 J06 Pipe 24,000 2,300 2,100 1.155 18.5 J06 Downstream 8800 480 2,200 18.4

14-Jun-07 10:50 3,500 80 190 57,000 10,800 5,400 0.264 19.9 175000 1,040 1,240 20.9
21-Jun-07 09:50 5,300 80 60 92,000 22,000 7,200 0.624 19.9 7.65 <9 890 660 20.1
25-Jun-07 10:05 4,900 110 120 24,000 3,300 3,600 0.945 20.2 >7,900 300 310 20.9
29-Jun-07 10:30 >5,100 350 160 >46,000 3,700 7,400 0.6 20.5 0.1 >6,100 380 800 21.5

Arithmetic Mean 4,495 208 150 50,900 8,420 5,140 40261 618 1,042
Geometric Mean 4,253 160 137 44,458 5,819 4,650 3495 551 851
J06 Upstream 02-Jul-07 09:50 4,900 480 70 J06 Pipe 33,000 5,000 3,800 1.2 21 J06 Downstream >6,700 460 310 22.1

09-Jul-07 09:45 >7,700 100 250 >52,000 7,000 5,800 3.3 20.2 >9,200 330 500 21.3
16-Jul-07 10:05 4,400 90 120 56,000 3,500 5,600 1.32 21.8 4200 280 700 22
23-Jul-07 11:00 2,400 40 90 27,000 2,800 4,900 1 21.3 4200 320 720 22.5
26-Jul-07 10:12 4,000 130 180 96,000 7,000 86,000 1.32 21.4 0.2 7.51 >17,100 1,130 1,210 22.4
30-Jul-07 10:05 5,000 99 340 40,000 4,400 5,200 0.36 21.4 7600 1,000 1,180 21.8

Arithmetic Mean 5,054 157 175 52,833 4,950 18,550 9542 587 770
Geometric Mean 4,639 114 150 48,145 4,684 8,042 8069 499 694
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J06 Upstream 08-Aug-07 09:45 4,800 360 110 J06 Pipe 16,000 4,000 3,800 1.62 20.9 J06 Downstream 8000 2,400 760 21.1
15-Aug-07 09:45 5,500 99 250 >62,000 46,000 2,800 1.8 22.2 4200 940 970 22.5
21-Aug-07 09:20 2,400 40 180 20,000 2,900 4,200 1.32 21.7 3800 1,200 780 22
22-Aug-07 10:30 2,600 40 300 28,000 3,900 5,400 1.247 21.8 5200 2,600 2,000 22.3
29-Aug-07 09:50 4,400 140 140 24,000 4,400 2,900 1.29 21.5 0.1 7.76 >7,700 1,500 740 22

Arithmetic Mean 3,940 136 196 33,100 12,240 3,820 6165 1,728 1,050
Geometric Mean 3,733 96 183 27,820 6,199 3,707 5769 1,602 968
J06 Upstream 04-Sep-07 09:50 3,700 290 240 J06 Pipe 35,000 18,000 4,800 1.196 22.9 J06 Downstream 15000 1,600 890 24.2

10-Sep-07 10:02 4,600 180 240 68,000 5,600 10,400 1.157 20.3 38000 2,800 2,000 21.4
18-Sep-07 09:30 3,400 80 260 160,000 66,000 30,000 1.635 19.7 129000 82,000 4,700 18.8
19-Sep-07 09:52 2,900 110 300 31,000 4,800 5,000 1.806 20.5 0.1 6.9 >7,700 860 950 20.2

J05 Upstream 06-Jun-01 10:40 13,000 8,000 780 J05 Pipe 3,000 2,300 2,160 0.150 0.11 8.02 J05 Downstream 90,000 2,300 1,320
07-Jun-01 10:30 2,200 80 736 11,000 400 1,056 0.200 9,000 230 660
20-Jun-01 7:04 7,000 7,000 660 8,000 230 1,140 0.200 3,000 800 1,280
25-Jun-01 7:55 50,000 230 1,120 5,000 300 540 0.250 50,000 800 360
28-Jun-01 8:18 24,000 1,100 680 13,000 5,000 620 0.300 330 170 720

Arithmetic Mean 19,240 3,282 795 8,000 1,646 1,103 30,466 860 868
Geometric Mean 11,916 1,025 780 7,029 795 973 8,329 565 780
J05 Upstream 09-Jul-01 7:15 14,000 300 360 J05 Pipe 17,000 1,400 700 0.300 J05 Downstream 50,000 8,000 300

16-Jul-01 7:40 14,000 800 1,200 3,000 270 680 0.250 0.08 7.90 90,000 230 1,200
25-Jul-01 9:45 8,000 1,400 2,600 13,000 2,300 1,100 0.200 5,000 3,000 2,000

Arithmetic Mean 12,000 833 1,387 11,000 1,323 827 48,333 3,743 1,167
Geometric Mean 11,618 695 1,039 8,720 954 806 28,231 1,767 896
J05 Upstream 02-Aug-01 9:38 7,000 2,300 2,340 J05 Pipe 3,000 800 1,240 0.300 0.06 7.69 J05 Downstream 8,000 800 4,320

07-Aug-01 9:10 24,000 270 1,440 3,000 110 640 0.300 8,000 800 1,480
16-Aug-01 9:25 30,000 1,100 1,100 8,000 500 1,020 0.300 17,000 230 920
21-Aug-01 12:30 3,000 230 240 17,000 80 720 0.300 3,000 230 280
30-Aug-01 11:00 5,000 2,300 5,440 7,000 800 780 0.350 5,000 2,400 820

Arithmetic Mean 13,800 1,240 2,112 7,600 458 880 8,200 892 1,564
Geometric Mean 9,456 816 1,371 6,118 309 854 6,959 605 1,062
J05 Upstream 05-Sep-01 10:20 17,000 800 1,920 J05 Pipe 1,700 800 1,220 0.300 J05 Downstream 7,000 500 2,680

12-Sep-01 11:30 5,000 900 670 3,000 800 970 0.350 3,000 800 810
18-Sep-01 10:40 50,000 5,000 860 11,000 2,300 1,300 0.300 0.05 7.92 17,000 2,300 620
25-Sep-01 11:40 2,300 2,300 420 30,000 13,000 1,060 0.300 7,000 3,000 320

Arithmetic Mean 18,575 2,250 968 11,425 4,225 1,138 8,500 1,650 1,108
Geometric Mean 9,943 1,696 826 6,405 2,092 1,130 7,070 1,289 810
J05 Upstream 06-Jun-02 10:00 2,400 500 2,160 J05 Pipe 5,000 5,000 760 0.090 20.6 J05 Downstream 8,000 8,000 2,240 20.5 0.20

18-Jun-02 9:20 90,000 300 1,360 8,000 500 1,240 0.100 20.6 13,000 220 2,140 20.3 0.34
25-Jun-02 9:50 14,000 800 1,260 8,000 800 420 0.140 20.8 160,000 800 920 20.4 0.14
26-Jun-02 9:35 17,000 800 2,680 3,300 140 560 0.100 20.5 11,000 800 2,460 20.1 0.33

Arithmetic Mean 30,850 600 1,865 6,075 1,610 745 48,000 2,455 1,940
Geometric Mean 15,058 557 1,775 5,701 727 686 20,684 1,030 1,815
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J05 Upstream 03-Jul-02 10:40 13,000 230 1,380 J05 Pipe 13,000 220 680 0.170 19.6 J05 Downstream 9,000 80 1,360 20.2 0.65
09-Jul-02 9:00 22,000 700 1,200 30,000 300 880 0.100 21.6 0.00 7.77 24,000 800 1,880 21.6 0.08
11-Jul-02 9:00 11,000 2,600 2,320 3,000 800 500 0.120 21.6 35,000 1,100 2,080 21.5 0.25
17-Jul-02 10:20 8,000 2,400 2,960 8,000 170 500 0.120 21.3 7,000 5,000 2,380 21.0 0.22
23-Jul-02 9:45 13,000 1,700 3,360 2,200 1,100 1,340 0.170 19.1 8,000 700 1,600 19.9 0.32

Arithmetic Mean 13,400 1,526 2,244 11,240 518 780 16,600 1,536 1,860
Geometric Mean 12,675 1,113 2,072 7,290 397 725 13,346 756 1,825
J05 Upstream 07-Aug-02 11:35 90,000 11,000 3,120 J05 Pipe 24,000 1,700 1,140 0.160 20.0 J05 Downstream 24,000 2,400 3,040 19.9 0.30

13-Aug-02 11:50 9,000 2,700 1,920 24,000 900 1,200 0.180 21.8 0.03 7.79 17,000 2,200 1,960 22.2 0.32
20-Aug-02 9:15 13,000 1,700 2,160 8,000 1,300 1,640 0.250 19.7 13,000 2,400 1,840 19.8 0.15
26-Aug-02 11:15 8,000 2,700 1,120 24,000 500 1,480 0.070 18.9 5,000 170 1,140 19.6 0.07
28-Aug-02 11:20 11,000 300 2,460 13,000 3,000 1,440 0.160 20.1 8,000 500 2,600 20.9 0.22

Arithmetic Mean 26,200 3,680 2,156 18,600 1,480 1,380 13,400 1,534 2,116
Geometric Mean 15,609 2,101 2,044 17,043 1,244 1,367 11,623 1,015 2,006
J05 Upstream 09-Sep-02 9:55 22,700 4,800 800 J05 Pipe 88,200 5,600 1,700 0.060 17.7 J05 Downstream 32,000 3,600 1,300 18.0 0.15

13-Sep-02 10:55 43,200 22,400 2,300 187,200 50,600 3,600 0.180 19.3 0.11 8.02 43,400 20,200 1,300 19.7 0.31
18-Sep-02 10:15 67,900 26,200 1,800 41,900 38,500 2,400 0.180 19.9 85,800 39,300 2,300 19.9 0.26
19-Sep-02 9:50 11,900 5,100 1,700 57,900 3,700 1,500 0.180 18.8 23,000 3,100 900 18.6 0.21
23-Sep-02 9:35 23,900 5,300 1,600 41,600 5,700 800 0.070 19.5 34,100 4,900 1,600 19.0 0.14

Arithmetic Mean 33,920 12,760 1,640 83,360 20,820 2,000 43,660 14,220 1,480
Geometric Mean 28,541 9,470 1,552 69,880 11,813 1,775 39,276 8,463 1,411
J05 Upstream 05-Jun-03 10:45 360 340 210 J05 Pipe 4,250 3,200 585 0.150 19.4 0.34 7.99 J05 Downstream 360 120 385 19.6 0.76

12-Jun-03 10:00 2,100 190 185 9,400 7,100 405 0.150 19.3 4,300 3,700 135 19.5 0.97
19-Jun-03 10:20 2,150 1,900 740 2,220 520 1,150 0.160 19.3 3,820 810 4,780 19.5 NM
25-Jun-03 10:40 6,550 2,800 1,300 3,350 1,900 1,390 0.200 NM 2,600 1,100 900 NM NM
26-Jun-03 10:30 4,400 2,140 675 2,860 1,760 375 0.150 19.9 2,440 2,300 320 20.2 0.82

Arithmetic Mean 3,112 1,474 622 4,416 2,896 781 2,704 1,606 1,304
Geometric Mean 2,158 940 479 3,854 2,086 677 2,065 981 590
J05 Upstream 03-Jul-03 11:30 3,230 660 2,285 J05 Pipe 630 110 400 0.150 22.1 J05 Downstream 670 90 320 23.7 1.01

10-Jul-03 11:10 1,240 955 561 4,485 3,350 1,420 0.150 22.1 0.11 8.12 3,050 1,623 900 22.5 1.01
15-Jul-03 11:00 910 290 440 17,000 3,000 995 0.150 22.9 3,950 655 380 23.4 1.07
29-Jul-03 10:35 16,000 8,000 2,700 18,000 6,300 1,400 0.150 23.2 1,050 600 2,700 23.5 1.35

Arithmetic Mean 5,345 2,476 1,497 10,029 3,190 1,054 2,180 742 1,075
Geometric Mean 2,763 1,100 1,111 5,423 1,625 943 1,706 489 737
J05 Upstream 05-Aug-03 10:55 1,060 610 340 J05 Pipe 31,000 12,000 350 0.180 21.7 0.01 7.92 J05 Downstream 3,400 2,150 210 22.1 1.25

14-Aug-03 11:25 2,300 360 240 9,600 2,550 390 0.150 23.1 7,600 1,200 360 23.5 1.09
21-Aug-03 10:20 54,000 23,000 51,000 11,900 2,300 8,900 0.150 24.1 8,400 1,130 9,200 24.4 NM
22-Aug-03 11:40 1,350 150 920 450 270 520 0.150 24.0 2,600 340 3,300 23.9 0.41
28-Aug-03 10:20 2,100 690 160 2,300 1,630 350 0.140 24.1 2,100 710 690 24.2 NM

Arithmetic Mean 12,162 4,962 10,532 11,050 3,750 2,102 4,820 1,106 2,752
Geometric Mean 3,269 878 907 5,162 1,987 739 4,119 932 1,096
J05 Upstream 03-Sep-03 11:00 1,790 330 420 J05 Pipe 440 320 210 0.140 26.0 0.09 7.85 J05 Downstream 400 340 320 26.2 0.64

11-Sep-03 10:40 1,040 830 160 1,790 1,010 250 0.140 20.6 550 210 50 21.0 0.82
16-Sep-03 9:45 3,400 2,300 4,100 3,800 2,100 2,500 0.160 21.0 3,400 3,000 500 21.1 0.87
18-Sep-03 10:50 5,000 930 7,100 6,300 2,300 2,900 0.150 21.2 1,240 530 580 21.6 1.07
25-Sep-03 10:40 720 420 160 6,571 1,871 2,157 0.146 19.2 -0.011655 7.88 2,300 1,600 180 21.0 0.50

Arithmetic Mean 2,390 962 2,388 3,780 1,520 1,603 1,578 1,136 326
Geometric Mean 1,869 755 793 2,622 1,239 961 1,164 711 242
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J05 Upstream 02-Jun-04 11:00 3,100 1,310 760 J05 Pipe 1,470 760 740 0.160 NM 0.14 7.00 J05 Downstream 1,650 800 650 NM 1.24
10-Jun-04 10:40 4,600 1,380 810 5,800 3,800 1,540 0.250 19.0 3,700 840 2,000 20.0 1.18
18-Jun-04 11:05 11,400 5,400 1,870 8,100 6,400 1,720 0.300 NM 7,500 3,600 1,840 20.1 NM
23-Jun-04 11:25 2,400 1,900 1,520 5,900 2,300 780 0.300 19.7 4,700 1,330 1,050 20.6 1.20
29-Jun-04 10:35 8,800 2,800 1,410 7,400 4,500 1,250 NM NM 10,400 2,500 7,600 20.5 1.88

Arithmetic Mean 6,060 2,558 1,274 5,734 3,552 1,206 5,590 1,814 2,628
Geometric Mean 5,095 2,203 1,198 4,964 2,860 1,138 4,677 1,517 1,804
J05 Upstream 08-Jul-04 10:00 5,000 1,330 2,900 J05 Pipe 4,400 2,900 1,400 0.2 20.3 6.9 J05 Downstream 4,200 1,750 340 20.3

14-Jul-04 10:25 4,800 1,250 1,890 6,400 1,810 880 0.17 21.9 6,100 1,900 1,030 21.9
21-Jul-04 9:30 3,400 2,600 880 8,450 6,800 1,940 0.17 22.6 3,600 2,200 860 22.4
23-Jul-04 10:40 5,300 2,100 1,560 10,000 3,400 3,100 0.16 22.2 4,800 1,320 920 22.2
29-Jul-04 10:00 4,200 2,070 630 3,800 2,900 1,520 0.17 21.4 3,900 1,070 780 21.3

Arithmetic Mean 4,540 1,870 1,572 6,610 3,562 1,768 4,520 1,648 786
Geometric Mean 4,486 1,798 1,365 6,184 3,231 1,623 4,441 1,595 736
J05 Upstream 04-Aug-04 10:10 23,000 8,750 9,600 J05 Pipe 47,000 40,000 1,550 0.17 20.9 0.04 7.8 J05 Downstream 12,800 4,300 7,000 21

10-Aug-04 9:30 7,400 1,290 1,830 8,200 7,300 1,290 0.16 21.6 7,300 1,580 1,770 21.5
17-Aug-04 9:40 5,200 3,600 420 8,700 6,500 1,420 0.17 20.4 4,400 3,200 1,940 20.4
25-Aug-04 9:50 7,450 4,000 1,100 3,900 2,900 1,460 0.17 19.9 2,900 2,000 840 19.9
31-Aug-04 9:40 3,000 690 1,510 2,900 2,000 1,850 0.17 20.5 2,600 2,100 420 20.5

Arithmetic Mean 9,210 3,666 2,892 14,140 11,740 1,514 6,000 2,636 2,394
Geometric Mean 7,232 2,570 1,651 8,237 6,432 1,503 4,992 2,467 1,533
J05 Upstream 01-Sep-04 9:55 NM NM NM J05 Pipe 4,700 880 3,300 0.17 20.1 0.09 7.2 J05 Downstream 5,700 4,800 930 20

07-Sep-04 9:00 2,300 1,170 660 7,950 5,100 1,360 0.17 20.4 7,850 3,600 1,740 20.2
14-Sep-04 9:35 5,600 4,200 840 6,000 4,400 1,420 0.18 21.7 4,700 3,600 1,500 21.5
22-Sep-04 9:35 7,000 2,600 1,790 4,200 1,920 1,130 0.17 18 5,300 3,300 1,070 17.9
28-Sep-04 9:40 4,600 1,860 1,800 5,500 3,300 2,800 0.15 20.5 7,800 5,500 1,760 20.4

Arithmetic Mean 4,875 2,458 1,273 5,670 3,120 2,002 6,270 4,160 1,400
Geometric Mean 4,513 2,208 1,156 5,532 2,627 1,824 6,135 4,079 1,355
J05 Upstream 02-Jun-05 10:50 5,700 600 450 J05 Pipe 6,400 420 260 0.54 19.4 0.19 8.08 J05 Downstream 5,100 470 260 19.5

07-Jun-05 9:45 33,000 310 450 7,400 250 370 0.36 19.3 21,000 210 410 19
13-Jun-05 10:10 5,600 330 320 7,800 130 210 0.32 19.8 6,700 340 260 19.9
20-Jun-05 10:25 6,100 280 380 9,600 120 200 0.34 19.3 8,900 160 440 19.2
27-Jun-05 9:30 4,900 140 280 10,000 190 230 0.336 20 7,000 140 220 19.9

Arithmetic Mean 11,060 332 376 8,240 222 254 9,740 264 318
Geometric Mean 7,936 299 370 8,127 199 248 8,513 237 306
J05 Upstream 07-Jul-05 10:15 150,000 2,800 240 J05 Pipe 2,600 130 210 0.28 21.3 0.03 8.15 J05 Downstream 52,000 1,900 280 21.1

11-Jul-05 10:30 3,800 480 420 4,400 260 130 0.31 21.7 6,200 210 200 21.5
13-Jul-05 9:40 4,600 310 550 30,000 710 180 0.28 21.6 23,000 720 300 21.5
19-Jul-05 9:50 3,600 140 230 12,300 220 320 0.3 21.8 9,400 200 170 21.9
26-Jul-05 9:20 7,600 450 1,370 25,000 460 860 0.3 22.2 19,000 380 1,110 22.2

Arithmetic Mean 33,920 836 562 14,860 356 340 21,920 682 412
Geometric Mean 9,357 483 445 10,108 300 267 16,765 465 316
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J05 Upstream 02-Aug-05 9:55 5,700 340 350 J05 Pipe 28,000 260 350 0.4 22 0.16 8.05 J05 Downstream 21,000 200 480 22.1
08-Aug-05 10:30 4,300 270 310 20,000 270 230 0.3 22.4 7,300 160 330 22.4
10-Aug-05 11:00 9,500 600 520 11,800 230 180 0.36 22.4 10,000 280 300 22.3
16-Aug-05 10:00 7,100 600 1,120 13,300 600 2,000 0.35 20.9 9,000 570 1,220 20.8
23-Aug-05 9:50 6,300 470 790 20,000 1,500 510 0.6 21.2 10,000 900 740 21.1

Arithmetic Mean 6,580 456 618 18,620 572 654 11,460 422 614
Geometric Mean 6,361 435 549 17,741 429 430 10,665 341 533
J05 Upstream 08-Sep-05 10:00 1,600 280 320 J05 Pipe 10,000 440 460 0.651 20.5 0.09 8.02 J05 Downstream 2,000 310 270 20.4

12-Sep-05 9:30 6,600 290 520 7,400 200 220 0.672 19 7,100 100 40 18.9
15-Sep-05 9:30 4,400 170 260 7,900 480 280 0.72 18.3 6,200 280 310 18.2
20-Sep-05 8:40 210,000 9,000 5,100 170,000 66,000 13,600 0.63 20.9 100,000 13,000 4,900 20.9
29-Sep-05 9:40 3,800 150 330 6,200 480 780 0.554 18.5 6,200 240 490 18.6

Arithmetic Mean 45,280 1,978 1,306 40,300 13,520 3,068 24,300 2,786 1,202
Geometric Mean 8,200 451 592 14,386 1,060 786 8,860 486 381
J05 Upstream 07-Jun-06 11:45 14,000 1,260 840 J05 Pipe 2,800 310 1,400 0.159 20.1 J05 Downstream 3,800 2,000 420 20.3

13-Jun-06 12:32 3,200 250 200 2,800 140 200 0.088 19.6 2,600 280 310 21.4
21-Jun-06 11:20 4,800 240 20 3,800 130 70 0.269 21.5 4,800 240 750 22.3
28-Jun-06 11:15 3,500 380 520 29,000 390 580 0.18 22 3,800 280 490 23.3
29-Jun-06 13:24 1,200 1,700 180 11,500 430 440 0.117 23.1 0.12 7.82 4,700 860 400 23.8

Arithmetic Mean 5,340 766 352 9,980 280 538 3,940 732 474
Geometric Mean 3,901 547 199 6,301 248 347 3,851 504 453
J05 Upstream 05-Jul-06 12:19 8,700 440 410 J05 Pipe 8,500 290 200 0.225 23.3 J05 Downstream 8,400 260 440 24.4

11-Jul-06 11:15 4,400 200 80 7,700 700 210 0.291 22.9 4,500 210 99 23.6
19-Jul-06 11:12 26,000 6,000 550 320,000 96,000 2,400 38,000 7,400 370
26-Jul-06 11:07 9,700 1,300 560 9,000 770 840 7,300 850 480
27-Jul-06 12:00 7,400 2,000 520 9,700 3,800 760 0.165 24.6 0.1 7.81 7,600 2,400 470

Arithmetic Mean 11,240 1,988 424 70,980 20,312 882 13,160 2,224 372
Geometric Mean 9,350 1,065 350 17,882 2,245 578 9,556 962 325
J05 Upstream 02-Aug-06 11:10 5,400 790 590 J05 Pipe 9,500 590 300 0.338 23.3 J05 Downstream 6,100 1,800 500 23.7

08-Aug-06 11:40 5,100 670 240 21,000 370 250 0.21 21.6 6,700 570 220 21.9
15-Aug-06 11:14 5,100 760 490 8,400 560 200 0.24 21.4 6,300 1,700 620 21.7
22-Aug-06 11:48 4,600 560 320 10,600 530 500 0.27 21.5 4,600 460 330 22.4
24-Aug-06 11:34 3,900 360 290 7,500 540 370 0.105 22.3 0.04 7.7 6,400 390 210 22.8
29-Aug-06 11:33 3,900 510 250 9,900 750 400 0.211 21.4 4,300 320 210 21.9

Arithmetic Mean 4,667 608 363 11,150 557 337 5,733 873 348
Geometric Mean 4,628 588 342 10,472 545 322 5,652 681 316
J05 Upstream 06-Sep-06 11:10 3,100 380 480 J05 Pipe 5,700 230 220 0.3 J05 Downstream 2,000 190 260 22.9

12-Sep-06 12:35 2,400 440 340 5,600 600 320 0.39 2,400 560 230 22.2
19-Sep-06 11:35 2,700 230 230 3,800 340 320 0.221 2,700 280 230 19.4
26-Sep-06 11:55 14,000 280 510 6,600 290 280 0.57 6,700 280 480 20.3

Arithmetic Mean 5,550 333 390 5,425 365 285 3,450 328 300
Geometric Mean 4,095 322 372 5,319 342 282 3,053 302 285
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J05 Upstream 07-Jun-07 10:35 2,800 50 140 J05 Pipe 4,100 120 180 0.977 18.2 J05 Downstream 4400 130 130 18.6
14-Jun-07 11:45 12,700 100 140 5,400 50 110 0.27 20.1 20000 90 140 21.1
21-Jun-07 09:20 3,700 60 140 1,400 40 90 0.293 19.2 7.57 79000 280 90 19.7
25-Jun-07 09:40 3,000 100 90 3,500 20 110 0.279 19.6 2800 40 120 20.3
29-Jun-07 09:55 3,900 60 320 3,300 50 200 0.086 20.1 0 3200 30 270 20.7

Arithmetic Mean 5,220 74 166 3,540 56 138 21880 114 150
Geometric Mean 4,340 71 151 3,242 47 131 9097 83 140
J05 Upstream 02-Jul-07 09:30 3,600 50 90 J05 Pipe 4,100 60 110 0.257 20.8 J05 Downstream 4200 40 40 21.5

09-Jul-07 09:20 3,200 60 70 2,300 20 40 0.573 20.6 4800 80 40 20.9
16-Jul-07 09:42 2,400 30 120 2,700 60 170 0.3 21.1 3400 40 90 21.5
23-Jul-07 10:25 3,200 40 120 300 20 140 0.634 21 3200 40 90 21.6
26-Jul-07 09:32 6,100 50 150 2,300 70 120 0.45 21.4 0.3 7.68 3500 40 110 21.8
30-Jul-07 09:40 3,800 60 99 3,900 40 100 0.257 21.2 4100 50 190 21.6

Arithmetic Mean 3,717 48 108 2,600 45 113 3867 48 93
Geometric Mean 3,564 47 105 2,023 40 104 3828 47 80
J05 Upstream 08-Aug-07 09:17 2,600 40 150 J05 Pipe 4,000 40 70 1.003 20.5 J05 Downstream 4400 90 99 20.7

15-Aug-07 09:25 2,900 60 230 3,500 <9 99 0.6 22.1 3500 120 270 22.3
21-Aug-07 08:52 2,900 190 220 2,000 180 140 3.72 21.8 2600 200 140 21.6
22-Aug-07 09:58 4,800 70 190 3,300 40 60 0.769 21.8 5000 70 190 22.1
29-Aug-07 09:33 3,600 40 100 2,100 9 90 0.377 21.7 0.07 7.73 3600 90 180 21.7

Arithmetic Mean 3,360 80 178 2,980 55 92 3820 114 176
Geometric Mean 3,277 66 171 2,868 26 88 3729 106 167
J05 Upstream 04-Sep-07 09:30 2,400 120 160 J05 Pipe 2,200 60 120 0.825 23.5 J05 Downstream 2800 130 180 23.8

10-Sep-07 09:48 3,400 170 120 3,200 220 150 4300 180 130
18-Sep-07 08:59 3,400 80 110 3,400 190 280 3400 130 110
19-Sep-07 09:27 3,500 230 280 3,800 140 170 0.04 8.1 3800 220 190

J01P28 Upstream 06-Jun-01 10:00 9,000 9,000 2,080 J01P28 Pipe 160,000 35,000 3,680 0.100 0.25 J01P28 Downstream 90,000 2,300 720
07-Jun-01 10:55 7,000 230 440 160,000 30,000 4,320 0.130 160,000 1,400 1,140
20-Jun-01 7:20 3,000 3,000 1,260 160,000 160,000 8,800 0.150 30,000 8,000 2,120
25-Jun-01 7:40 7,000 300 1,240 160,000 90,000 1,520 0.200 160,000 14,000 8,510
28-Jun-01 7:54 22,000 230 920 160,000 50,000 5,840 0.150 90,000 8,000 4,320

Arithmetic Mean 9,600 2,552 1,188 160,000 73,000 4,832 106,000 6,740 3,362
Geometric Mean 7,813 844 1,056 160,000 59,663 4,157 90,943 4,921 2,297
J01P28 Upstream 09-Jul-01 7:35 9,000 800 560 J01P28 Pipe 160,000 7,000 24,500 0.200 J01P28 Downstream 90,000 800 1,220

16-Jul-01 8:05 160,000 330 880 160,000 2,100 40,320 0.200 0.20 90,000 800 3,160
25-Jul-01 10:00 50,000 30,000 23,040 3,000 800 1,200 0.150 8,000 800 2,880

Arithmetic Mean 73,000 10,377 8,160 107,667 3,300 22,007 62,667 800 2,420
Geometric Mean 41,602 1,993 2,248 42,506 2,274 10,583 40,166 800 2,231
J01P28 Upstream 02-Aug-01 9:10 5,000 3,000 720 J01P28 Pipe 160,000 24,000 5,760 0.180 0.25 J01P28 Downstream 30,000 3,000 1,140

07-Aug-01 8:45 3,000 140 620 160,000 50,000 18,000 0.180 50,000 3,000 2,760
16-Aug-01 9:00 8,000 2,300 800 160,000 50,000 57,600 0.180 160,000 30,000 2,560
21-Aug-01 12:05 2,800 500 260 160,000 160,000 40,320 0.120 24,000 5,000 920
30-Aug-01 10:40 8,000 800 1,080 160,000 30,000 15,480 0.100 3,000 800 1,220

Arithmetic Mean 5,360 1,348 696 160,000 62,800 27,432 53,400 8,360 1,720
Geometric Mean 4,852 827 631 160,000 49,190 20,620 28,023 4,043 1,553
J01P28 Upstream 05-Sep-01 10:05 11,000 2,300 1,580 J01P28 Pipe 160,000 24,000 86,400 0.150 J01P28 Downstream 24,000 8,000 2,480

12-Sep-01 11:10 1,700 500 480 160,000 30,000 18,620 0.100 7,000 800 780
18-Sep-01 9:10 8,000 230 560 160,000 90,000 80,640 0.150 0.24 24,000 3,000 1,060
25-Sep-01 11:05 5,000 1,100 1,000 160,000 50,000 1,960 0.250 8,000 8,000 1,060

Arithmetic Mean 6,425 1,033 905 160,000 48,500 46,905 15,750 4,950 1,345
Geometric Mean 5,230 734 807 160,000 42,426 22,456 13,401 3,520 1,214
J01P28 Upstream 05-Jun-02 10:05 2,400 500 1,960 J01P28 Pipe NS NS NS J01P28 Downstream 50,000 8,000 3,660 20.0 2.12

06-Jun-02 9:25 5,000 500 2,240 NS NS NS 160,000 24,000 11,360 20.2 0.03
18-Jun-02 8:35 8,000 700 1,560 NS NS NS 50,000 3,000 4,740 19.5 1.24
25-Jun-02 8:50 17,000 5,000 1,540 NS NS NS 24,000 3,000 1,680 20.5 1.63
26-Jun-02 8:55 90,000 1,100 2,200 NS NS NS 90,000 2,600 2,700 19.9 1.30

Arithmetic Mean 24,480 1,560 1,900 74,800 8,120 4,828
Geometric Mean 10,799 992 1,875 61,278 5,377 3,893
J01P28 Upstream 03-Jul-02 9:50 11,000 500 1,220 J01P28 Pipe 160,000 24,000 29,480 J01P28 Downstream 17,000 1,400 1,440 20.2 0.81

09-Jul-02 8:30 30,000 900 1,340 160,000 35,000 12,600 160,000 24,000 4,280 21.3 0.62
11-Jul-02 8:30 22,000 2,200 3,000 160,000 160,000 32,240 160,000 50,000 6,760 21.0 1.38
17-Jul-02 9:25 24,000 700 1,480 160,000 90,000 74,240 50,000 800 2,040 21.3 1.59
23-Jul-02 8:50 30,000 2,700 30,240 160,000 50,000 39,600 50,000 2,400 33,280 19.4 1.93

Arithmetic Mean 23,400 1,400 7,456 160,000 71,800 87,400 15,720 9,560
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

Geometric Mean 22,062 1,133 2,940 160,000 57,059 64,169 5,032 4,901
J01P28 Upstream 07-Aug-02 10:45 17,000 5,000 2,260 J01P28 Pipe 160,000 160,000 51,300 J01P28 Downstream 50,000 8,000 6,720 20.0 1.88

13-Aug-02 11:05 24,000 1,700 2,280 160,000 50,000 14,640 28,000 9,000 2,760 21.8 1.60
20-Aug-02 8:45 9,000 5,000 3,560 160,000 50,000 40,500 50,000 1,700 2,200 19.7 0.02
26-Aug-02 10:40 90,000 900 2,680 40 40 280 24,000 1,700 2,420 19.1 0.41
28-Aug-02 10:45 24,000 1,400 2,140 160,000 160,000 60,480 50,000 2,200 4,700 20.7 1.41

Arithmetic Mean 32,800 2,800 2,584 128,008 84,008 40,400 4,520 3,760
Geometric Mean 23,981 2,217 2,538 30,458 19,127 38,446 3,405 3,414
J01P28 Upstream 09-Sep-02 9:20 65,000 5,300 2,700 J01P28 Pipe 198,000 31,600 47,600 J01P28 Downstream 49,800 28,800 3,900 17.5 0.45

13-Sep-02 10:20 54,000 43,200 2,800 331,200 158,400 76,100 92,400 68,000 16,600 19.4 1.07
18-Sep-02 9:50 94,000 39,500 2,400 312,400 187,200 13,900 37,800 27,800 2,200 20.1 1.90
19-Sep-02 9:20 33,800 5,400 4,000 172,800 169,400 23,000 28,800 5,300 2,600 18.5 1.26
23-Sep-02 9:00 20,700 5,000 11,000 321,500 289,600 19,500 21,100 18,100 1,900 18.6 0.18

Arithmetic Mean 53,500 19,680 4,580 267,180 167,240 45,980 29,600 5,440
Geometric Mean 47,061 11,955 3,806 257,773 135,673 40,254 22,059 3,711
J01P28 Upstream 05-Jun-03 10:15 665 305 1,980 J01P28 Pipe 121,000 9,000 18,200 J01P28 Downstream 50,500 2,900 3,160 19.8 0.05

12-Jun-03 9:25 4,200 2,550 720 92,000 8,050 9,500 28,400 21,100 1,360 19.8 0.04
19-Jun-03 9:55 6,160 2,150 25,200 526,000 48,000 47,700 8,910 1,590 43,400 19.8 NM
25-Jun-03 10:10 6,300 1,500 1,340 176,000 6,000 10,600 8,150 3,600 990 NM NM
26-Jun-03 10:00 730 160 940 55,000 32,000 20,900 40 20 1,280 20.9 0.21

Arithmetic Mean 3,611 1,333 6,036 194,000 20,610 19,200 5,842 10,038
Geometric Mean 2,397 833 2,144 141,477 14,619 5,296 1,476 2,983
J01P28 Upstream 03-Jul-03 11:00 380 190 280 J01P28 Pipe 199,000 36,000 46,000 J01P28 Downstream 3,230 660 2,285 24.4 0.03

10-Jul-03 10:30 4,750 2,700 1,100 NS NS NS 5,000 3,266 1,700 23.1 0.23
15-Jul-03 10:15 4,550 900 1,700 135,000 98,000 48,800 5,200 3,150 2,850 24.1 0.15
29-Jul-03 10:00 11,000 1,400 1,400 74,000 34,000 5,000 25,000 4,100 3,600 24.1 0.37

Arithmetic Mean 5,170 1,298 1,120 136,000 56,000 33,267 9,608 2,794 2,609
Geometric Mean 3,083 897 925 125,740 49,318 22,390 6,769 2,297 2,513
J01P28 Upstream 05-Aug-03 10:15 9,000 3,800 450 J01P28 Pipe 95,000 17,000 4,600 NS NS J01P28 Downstream 1,230 410 320 23.0 0.32

14-Aug-03 10:55 7,600 3,550 1,830 67,000 17,000 6,450 7,450 950 5,000 2,300 2,200 24.2 0.23
21-Aug-03 9:50 4,100 1,060 5,200 59,000 28,000 62,000 4,200 2,300 3,700 860 4,200 24.7 0.24
22-Aug-03 11:00 2,300 1,190 3,400 NS NS NS NS NS 2,500 780 2,900 24.4 0.24
28-Aug-03 9:45 6,300 990 230 72,000 23,000 1,900 44,000 8,700 72,000 23,000 1,900 24.7 NM

Arithmetic Mean 5,860 2,118 2,222 73,250 21,250 18,738 18,550 3,983 16,886 5,470 2,304
Geometric Mean 5,270 1,759 1,273 72,110 20,770 7,689 11,125 2,669 5,278 1,708 1,747
J01P28 Upstream 03-Sep-03 10:25 4,300 3,200 330 J01P28 Pipe NS NS NS J01P28 Downstream 1,290 980 380 26.5 0.25

11-Sep-03 9:51 1,700 1,080 410 NS NS NS 1,170 960 340 21.3 0.18
16-Sep-03 9:10 3,700 2,400 1,490 NS NS NS 720 540 1,700 21.3 0.31
18-Sep-03 9:35 7,700 1,030 1,820 NS NS NS 4,700 690 950 21.4 0.21
25-Sep-03 9:45 460 230 170 NS NS NS 620 270 190 21.1 0.16

Arithmetic Mean 3,572 1,588 844 1,700 688 712
Geometric Mean 2,490 1,145 574 1,259 624 524
J01P28 Upstream 02-Jun-04 10:10 1,430 450 620 J01P28 Pipe 1,280 980 300 0.100 NM 0.11 7.50 1,390 1,200 500 NM 0.98

10-Jun-04 10:10 3,800 2,200 890 4,300 1,240 1,690 NM 19.5 2,500 990 480 19.7 0.78
18-Jun-04 10:30 1,160 770 1,010 660 470 340 NM NM 1,230 410 1,180 20.1 NM
23-Jun-04 10:55 6,300 1,000 1,380 1,720 1,080 340 NM NM 640 300 470 20.2 1.49
29-Jun-04 10:05 980 310 390 87,000 32,000 17,400 NM 19.7 2,800 1,380 1,730 20.4 1.18

Arithmetic Mean 2,734 946 858 18,992 7,154 4,014 1,712 856 872
Geometric Mean 2,080 749 786 3,524 1,816 1,004 1,503 726 745
J01P28 Upstream 08-Jul-04 9:05 9,750 2,400 1,800 J01P28 Pipe 10,400 2,000 25,000 0.2 20.5 0.04 6.9 17,300 9,700 5,900 20.9 1.54

14-Jul-04 9:10 2,600 1,340 720 47,000 20,600 11,600 0.08 21.5 10,200 7,500 1,460 22.3 1.44
21-Jul-04 8:45 1,150 340 620 158,000 105,000 28,000 0.1 21.9 7,600 6,000 670 22.6 1.19
23-Jul-04 10:00 16,600 6,100 8,650 191,000 161,000 49,000 0.12 21.3 12,300 9,850 2,100 22.3 1.19
29-Jul-04 9:20 2,800 1,030 900 2,000 1,270 370 0.08 21 3,800 2,000 830 21.7 1.23

Arithmetic Mean 6,580 2,242 2,538 81,680 57,974 22,794 10,240 7,010 2,192
Geometric Mean 4,230 1,470 1,443 31,187 15,465 10,804 9,108 6,122 1,587
J01P28 Upstream 04-Aug-04 9:15 4,100 2,300 790 J01P28 Pipe 1,210 440 170 0.07 20.9 0.12 7 10,500 4,900 1,140 21.2

10-Aug-04 8:50 3,800 1,700 1,680 5,300 1,310 670 0.11 21.5 8,250 5,000 1,060 21.8
17-Aug-04 9:00 4,400 1,560 630 260 90 120 0.15 20.3 3,000 2,400 860 20.8
25-Aug-04 9:10 4,700 1,780 10,100 200,000 200,000 81,000 0.14 20.1 14,700 10,500 6,200 20.1
31-Aug-04 9:00 2,900 2,200 620 48,000 30,000 4,200 0.14 20.3 2,600 1,830 770 20.6

Arithmetic Mean 3,980 1,908 2,764 50,954 46,368 17,232 7,810 4,926 2,006
Geometric Mean 3,927 1,886 1,393 6,932 3,152 1,360 6,301 4,079 1,378
J01P28 Upstream 01-Sep-04 9:05 5,000 1,310 1,000 J01P28 Pipe 1,500 440 170 0.12 20.6 6.9 1,980 1,240 690 20.6
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

07-Sep-04 8:35 2,800 2,000 810 630 260 180 0.1 20.4 2,500 1,020 520 20.5
14-Sep-04 8:45 3,100 2,100 1,740 1,190 870 130 0.15 21.3 3,400 2,800 1,260 21.5
22-Sep-04 8:50 3,600 1,660 1,510 190 80 20 0.1 18.5 3,600 880 2,900 17.8
28-Sep-04 8:50 3,400 2,900 1,140 200,000 200,000 59,000 0.1 20.4 37,000 28,000 13,900 20.5

Arithmetic Mean 3,580 1,994 1,240 40,702 40,330 11,900 9,696 6,788 3,854
Geometric Mean 3,508 1,926 1,194 2,119 1,098 342 4,679 2,444 1,787
J01P28 Upstream 02-Jun-05 10:15 5,300 550 910 J01P28 Pipe 410,000 5,500 3,100 0.08 18.8 0.04 8.1 7,200 640 450 19.7

07-Jun-05 9:00 13,200 240 270 1,000,000 12,400 9,540 0.13 18.6 21,000 370 250 19
13-Jun-05 9:40 4,200 200 290 1,580,000 29,000 16,000 0.12 19.8 7,200 310 370 20.5
20-Jun-05 9:55 6,900 170 240 690,000 6,300 6,900 19.5 9,100 200 200 19.5
27-Jun-05 8:55 4,700 130 380 2,800,000 36,000 21,000 0.12 19.1 6,600 130 370 19.9

Arithmetic Mean 6,860 258 418 1,296,000 17,840 11,308 10,220 330 328
Geometric Mean 6,249 226 365 1,045,899 13,501 9,273 9,185 286 315
J01P28 Upstream 07-Jul-05 9:05 320,000 3,900 380 J01P28 Pipe 1,040,000 32,000 22,000 0.12 20.2 0.02 7.6 430,000 7,500 550 20.9

11-Jul-05 10:00 1,400 220 160 450,000 22,000 18,000 0.25 21 6,200 280 390 22.1
13-Jul-05 9:10 5,600 330 300 950,000 34,000 38,000 0.16 21 41,000 2,000 1,430 21.9
19-Jul-05 9:10 4,700 150 270 1,300,000 28,000 21,000 0.12 20.9 3,700 210 330 21.9
26-Jul-05 8:50 6,600 320 540 1,570,000 28,000 12,700 0.18 21.1 7,400 300 720 21.9

Arithmetic Mean 67,660 984 330 1,062,000 28,800 22,340 97,660 2,058 684
Geometric Mean 9,511 423 305 980,759 28,489 20,927 19,734 767 592
J01P28 Upstream 02-Aug-05 9:20 7,400 240 410 J01P28 Pipe 620,000 38,000 26,000 0.15 21.4 0.02 8.1 33,000 710 760 21.7

08-Aug-05 9:35 3,700 280 200 400 20 9 0.15 21.9 7,000 430 330 22.5
10-Aug-05 10:30 5,500 510 390 400 9 9 0.15 21.7 5,800 550 470 22.2
16-Aug-05 9:15 7,100 210 300 740,000 15,000 29,000 0.18 21 22,000 1,600 1,020 20.8
23-Aug-05 9:25 7,500 240 490 1,400 20 9 0.25 21.1 6,300 380 420 21

Arithmetic Mean 6,240 296 358 272,440 10,610 11,005 14,820 734 600
Geometric Mean 6,037 280 342 10,055 290 223 11,318 634 550
J01P28 Upstream 08-Sep-05 9:20 3,700 200 200 J01P28 Pipe 600 99 140 0.09 20.4 7.95 6,200 99 140 20.5

12-Sep-05 9:00 6,700 160 240 8,000 340 280 0.08 19 5,100 270 380 18.3
15-Sep-05 9:00 5,300 140 200 16,000 760 1,250 0.16 18.9 5,500 210 290 17.9
20-Sep-05 8:20 114,000 7,000 5,900 880,000 71,000 24,000 0.14 21.4 92,000 17,000 7,000 20.8
29-Sep-05 8:50 5,600 280 350 2,900 100 220 0.1 19.5 4,800 240 240 18.3

Arithmetic Mean 27,060 1,556 1,378 181,500 14,460 5,178 22,720 3,564 1,610
Geometric Mean 9,654 388 456 11,441 711 763 9,486 470 482
J01P28 Upstream 07-Jun-06 12:10 2,800 640 450 J01P28 Pipe NS NS NS J01P28 Downstream 2,400 500 290 20.8

13-Jun-06 13:09 160 140 130 380,000 3,800 2,800 200 220 90 23.9
21-Jun-06 11:50 3,400 260 440 1,120,000 17,000 31,000 2,800 350 510 24.2
28-Jun-06 11:45 6,600 280 280 710,000 56,000 14,000 4,200 280 480 25.1
29-Jun-06 12:35 4,500 880 110 1,490,000 400,000 34,000 3,700 750 220 26.8

Arithmetic Mean 3,492 440 282 925,000 119,200 20,450 2,660 420 318
Geometric Mean 2,143 356 240 819,146 34,683 14,257 1,836 382 269
J01P28 Upstream 05-Jul-06 12:50 5,400 210 160 J01P28 Pipe 1,090,000 56,000 23,000 J01P28 Downstream 4,800 210 140 27.3

11-Jul-06 11:40 3,700 340 50 940,000 42,000 34,000 4,700 280 130 25.9
19-Jul-06 11:50 81,000 24,000 1,390 520,000 74,000 3,500 80,000 33,000 1,370
26-Jul-06 11:45 8,800 2,300 820 910,000 84,000 46,000 6,800 2,700 720
27-Jul-06 12:55 6,700 1,500 210 810,000 64,000 22,000 8,100 860 280

Arithmetic Mean 21,120 5,670 526 854,000 64,000 25,700 20,880 7,410 528
Geometric Mean 9,907 1,427 286 829,501 62,262 19,431 9,988 1,351 347
J01P28 Upstream 02-Aug-06 11:30 4,900 2,000 380 J01P28 Pipe 280,000 51,000 3,500 J01P28 Downstream 6,800 930 370 25.1

08-Aug-06 12:00 3,900 300 230 1,530,000 40,000 31,000 6,900 530 200 23.7
15-Aug-06 11:40 4,600 680 240 710,000 65,000 21,000 5,400 860 380 23.3
22-Aug-06 12:16 4,900 370 80 1,710,000 111,000 15,600 5,800 440 70 24.5
24-Aug-06 12:05 6,500 310 110 770,000 48,000 24,000 4,800 690 110 24.6
29-Aug-06 12:00 3,500 520 120 730,000 108,000 11,400 5,600 770 60 23.8

Arithmetic Mean 4,717 697 193 955,000 70,500 17,750 5,883 703 198
Geometric Mean 4,626 538 168 814,678 65,126 14,610 5,836 680 153
J01P28 Upstream 06-Sep-06 11:40 1,500 800 450 J01P28 Pipe 350,000 68,000 22,000 J01P28 Downstream 1,800 480 380 24.4

12-Sep-06 1:20 1,800 200 70 270,000 22,000 9,100 3,100 260 160 23.8
19-Sep-06 12:07 1,800 120 70 380,000 43,000 17,000 2,400 280 140 20.4
26-Sep-06 12:27 550,000 210 150 6,800 29,000 34,000 9,300 240 230 21.8

Arithmetic Mean 138,775 333 185 251,700 40,500 20,525 4,150 315 228
Geometric Mean 7,190 252 135 125,006 36,957 18,444 3,341 303 210
J01P28 Upstream 07-Jun-07 11:00 2,900 90 50 J01P28 DIS 610,000 27,000 8,400 J01P28 Downstream 5900 170 110 19.4

14-Jun-07 12:10 >5,000 280 70 1,370,000 30,000 34,000 6100 420 110 22.9
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

21-Jun-07 08:55 >3,000 430 70 750,000 17,000 12,300 41000 810 1,530 19.8
25-Jun-07 09:10 840,000 138,000 8,400 34,000 550 280 >5,600 480 480 20.5
29-Jun-07 09:40 >4,100 380 250 800,000 21,000 7,700 23000 510 420 21

Arithmetic Mean 171,605 27,836 1,768 16600 478 530
Geometric Mean 12,395 893 220 11889 427 327
J01P28 Upstream 02-Jul-07 09:00 >3,700 190 180 J01P28 DIS 1,190,000 34,000 21,000 J01P28 Downstream 17000 540 460 21.7

09-Jul-07 09:05 >4,000 210 200 380,000 12,000 6,400 33000 1,600 840 20.9
16-Jul-07 09:20 5,600 140 220 880,000 21,000 63,000 48000 280 2,800 21.5
23-Jul-07 10:10 3,900 130 510 550,000 30,000 13,400 29000 ->470 840 21.7
26-Jul-07 09:07 >6,000 110 70 580,000 20,000 15,000 26000 460 830 22
30-Jul-07 09:15 7,400 370 850 5,700,000 39,000 70,000 34000 1,600 2,200 21.7

Arithmetic Mean 5,671 192 338 31167 845 1,328
Geometric Mean 5,512 176 249 29729 686 1,088
J01P28 Upstream 08-Aug-07 09:01 3,800 280 220 J01P28 DIS 460,000 14,000 7,300 J01P28 Downstream 23000 1,500 470 20.7

15-Aug-07 09:05 >3,600 40 140 710,000 18,000 28,000 36000 2,200 1,480 22.4
21-Aug-07 08:35 2,200 170 170 590,000 31,000 32,000 28000 1,800 1,400 21.8
22-Aug-07 09:34 4,400 260 360 340,000 78,000 22,000 26000 2,800 980 22.2
29-Aug-07 09:11 2,200 40 160 230,000 22,000 4,100 4900 260 220 21.7

Arithmetic Mean 3,420 158 210 23580 1,712 910
Geometric Mean 3,253 115 198 19682 1,340 732
J01P28 Upstream 04-Sep-07 09:17 3,900 170 70 J01P28 DIS 250,000 26,000 9,800 J01P28 Downstream >6,100 2,200 580 23.9

10-Sep-07 09:34 4,400 380 130 690,000 7,900 7,000 240000 560 440 19.4
18-Sep-07 08:47 3,400 230 210 860,000 80,000 26,000 38000 3,600 780 18.5
19-Sep-07 08:57 >3,200 160 170 420,000 34,000 11,000 >7,100 1,400 1,200 19.8

Arithmetic Mean 3,925 235 145 73625 1,940 750
Geometric Mean 3,909 221 134 28029 1,579 699
J04 Upstream 05-Jun-01 9:45 11,000 1,100 880 J04 Pipe 30,000 1,400 1,440 NM 0.08 8.19 J04 Downstream 9,000 500 1,720

12-Jun-01 9:50 2,400 140 1,200 160,000 800 7,400 0.050 17,000 500 1,260
19-Jun-01 6:45 11,000 140 1,580 90,000 8,000 4,800 NM 30,000 800 4,768
26-Jun-01 6:55 90,000 170 320 160,000 30,000 2,670 NM 50,000 2,300 530

Arithmetic Mean 28,600 388 995 110,000 10,050 4,078 26,500 1,025 2,070
Geometric Mean 12,715 246 855 91,180 4,049 3,419 21,887 824 1,530
J04 Upstream 02-Jul-01 6:50 14,000 800 900 J04 Pipe 160,000 2,300 8,600 NM J04 Downstream 50,000 1,100 3,080

10-Jul-01 6:50 7,000 5,000 1,320 30,000 3,000 9,360 NM 24,000 3,000 3,760
17-Jul-01 7:30 7,000 2,300 940 90,000 30,000 9,870 NM 0.12 7.83 8,000 2,300 2,060
24-Jul-01 9:20 2,300 700 1,060 50,000 14,000 1,880 NM 30,000 5,000 2,540
31-Jul-01 8:20 13,000 2,300 780 90,000 5,000 2,232 NM 0.14 7.99 5,000 2,300 2,040

Arithmetic Mean 8,660 2,220 1,000 84,000 10,860 6,388 23,400 2,740 2,696
Geometric Mean 7,284 1,714 984 72,067 6,795 5,065 17,048 2,444 2,621
J04 Upstream 08-Aug-01 8:10 5,000 3,000 1,600 J04 Pipe 160,000 30,000 15,120 NM J04 Downstream 5,000 800 1,720

14-Aug-01 8:20 24,000 1,100 940 160,000 24,000 4,800 NM 22,000 1,700 2,160
17-Aug-01 9:10 8,000 230 2,000 160,000 24,000 4,320 NM 22,000 9,000 1,980
28-Aug-01 9:34 17,000 230 580 160,000 9,000 1,160 NM 13,000 3,000 2,840

Arithmetic Mean 13,500 1,140 1,280 160,000 21,750 6,350 15,500 3,625 2,175
Geometric Mean 11,303 646 1,149 160,000 19,859 4,367 13,318 2,462 2,138
J04 Upstream 06-Sep-01 10:40 8,000 3,000 1,340 J04 Pipe 160,000 90,000 3,760 NM J04 Downstream 13,000 1,400 1,120

11-Sep-01 8:12 1,700 800 580 160,000 14,000 12,240 NM 9,000 2,200 1,740
17-Sep-01 9:50 7,000 5,000 840 160,000 5,000 12,240 NM 0.15 7.73 8,000 3,000 1,740
24-Sep-01 9:05 30,000 8,000 2,000 90,000 50,000 26,640 NM 8,000 2,300 1,460

Arithmetic Mean 11,675 4,200 1,190 142,500 39,750 13,720 9,500 2,225 1,515
Geometric Mean 7,310 3,130 1,069 138,564 23,691 11,068 9,302 2,147 1,492
J04 Upstream 04-Jun-02 8:20 24,000 500 1,260 J04 Pipe 90,000 1,100 6,580 NM 19.7 0.02 J04 Downstream 30,000 700 2,420 18.5 1.46

12-Jun-02 7:45 8,000 130 1,020 90,000 22,000 6,640 NM 18.4 7.54 8,000 1,700 1,180 19.5 0.90
19-Jun-02 9:10 230 130 440 30,000 1,100 4,600 NM 20.8 5,000 500 1,140 19.7 1.02
20-Jun-02 7:30 13,000 700 1,060 160,000 11,000 7,640 NM 20.7 7,000 270 1,140 21.6 1.16
27-Jun-02 10:10 5,000 140 520 8,000 1,300 1,300 NM 21.2 2,700 220 640 21.4 1.40

Arithmetic Mean 10,046 320 860 75,600 7,300 5,352 10,540 678 1,304
Geometric Mean 4,916 242 792 49,953 3,282 4,571 7,432 512 1,189
J04 Upstream 02-Jul-02 7:50 3,000 500 1,080 J04 Pipe 160,000 3,000 6,480 NM 20.5 J04 Downstream 8,000 500 1,500 21.5 1.08

05-Jul-02 10:30 5,000 300 1,420 160,000 11,000 6,040 NM 20.9 0.00 7.84 2,200 1,700 2,260 20.8 1.50
18-Jul-02 10:40 8,000 800 1,960 24,000 2,400 2,820 NM 21.9 3,000 130 1,440 22.8 1.36
23-Jul-02 7:50 24,000 300 1,500 90,000 17,000 4,720 NM 20.3 24,000 2,400 1,360 20.6 1.17
25-Jul-02 7:50 24,000 8,000 4,240 50,000 11,000 12,000 NM 21.7 8,000 1,700 2,040 22.6 1.26

Arithmetic Mean 12,800 1,980 2,040 96,800 8,880 6,412 9,040 1,286 1,720
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

Geometric Mean 9,288 780 1,804 77,327 6,825 5,744 6,327 853 1,684
J04 Upstream 06-Aug-02 10:00 90,000 2,700 4,640 J04 Pipe 50,000 1,700 2,800 NM 21.4 J04 Downstream 50,000 2,200 2,040 21.9 1.13

12-Aug-02 8:40 50,000 1,100 1,220 90,000 14,000 6,720 NM 22.2 0.03 7.53 22,000 2,200 1,620 NM #
21-Aug-02 8:50 3,000 500 8,760 160,000 90,000 20,120 NM 21.5 7.71 5,000 3,000 5,240 21.7 1.38
22-Aug-02 10:15 160,000 700 6,480 90,000 5,000 4,800 NM 21.9 24,000 500 1,920 22.4 1.06
29-Aug-02 10:55 30,000 2,200 5,720 160,000 13,000 11,840 NM 22.1 24,000 3,000 4,280 21.9 1.39

Arithmetic Mean 66,600 1,440 5,364 110,000 24,740 9,256 25,000 2,180 3,020
Geometric Mean 36,502 1,180 4,496 100,725 10,684 7,354 19,960 1,852 2,696
J04 Upstream 05-Sep-02 8:15 23,800 8,200 1,500 J04 Pipe 158,400 13,000 6,960 NM 22.5 J04 Downstream 23,900 14,200 1,380 21.9 1.38

11-Sep-02 10:10 53,300 1,100 1,100 115,200 15,300 10,100 NM 21.1 0.00 7.71 18,000 1,200 1,700 22.2 1.52
12-Sep-02 8:00 136,500 29,000 900 498,600 16,600 18,800  NM 20.5 176,700 158,400 4,400 20.5 1.33
20-Sep-02 7:45 47,400 6,500 8,900 79,200 19,500 6,700 NM 21.4 13,500 8,800 2,500 21.0 1.22
25-Sep-02 9:05 30,300 23,600 1,000 224,400 7,000 7,100 NM 21.3 24,300 5,000 700 21.3 1.25

Arithmetic Mean 58,260 13,680 2,680 215,160 14,280 9,932 51,280 37,520 2,136
Geometric Mean 47,767 8,331 1,676 174,478 13,514 9,113 30,156 10,350 1,784
J04 Upstream 04-Jun-03 9:35 3,490 2,580 410 J04 Pipe 24,700 2,200 3,990 NM 20.2 0.12 7.33 J04 Downstream 4,640 2,860 2,550 20.4 1.93

11-Jun-03 8:45 3,240 1,300 1,370 25,900 24,000 1,830 NM 20.1 18,200 5,450 1,670 20.2 1.62
18-Jun-03 8:55 2,720 345 490 129,000 18,000 4,100 NM 22.2 4,800 1,520 1,380 20.9 0.46
25-Jun-03 9:20 2,900 1,200 700 6,800 4,100 3,200 NM 19.9 5,900 3,400 1,060 20.5 0.81
30-Jun-03 9:05 2,940 1,060 2,170 17,800 1,100 5,120 NM 21.7 1,910 220 3,140 22.1 2.41

Arithmetic Mean 3,058 1,297 1,028 40,840 9,880 3,648 7,090 2,690 1,960
Geometric Mean 3,046 1,080 840 25,113 5,326 3,452 5,394 1,777 1,812
J04 Upstream 02-Jul-03 8:40 4,100 530 1,190 J04 Pipe 42,000 21,000 5,700 NM 21.5 J04 Downstream 2,590 1,800 1,380 22.4 1.51

08-Jul-03 8:45 3,550 1,700 6,000 62,000 11,000 10,450 NM 21.4 0.05 7.92 3,300 2,800 3,000 22.6 1.49
11-Jul-03 10:40 315 240 2,200 6,300 1,750 5,450 NM 24.4 1,950 800 1,200 24.3 1.48
14-Jul-03 9:40 2,050 180 7,400 97,000 33,000 15,900 NM 22.8 2,400 745 3,686 23.1 NM
31-Jul-03 9:30 2,400 1,200 6,550 9,000 2,000 7,000 NM 23.6 0.01 7.49 18,900 7,300 19,000 27.2 NM

Arithmetic Mean 2,483 770 4,668 43,260 13,750 8,900 5,828 2,689 5,653
Geometric Mean 1,865 542 3,770 26,990 7,678 8,158 3,764 1,854 3,223
J04 Upstream 07-Aug-03 9:45 190 10 460 J04 Pipe 20,000 12,000 1,190 NM 24.1 0.00 7.15 J04 Downstream 3,700 2,100 900 23.2 0.06

13-Aug-03 9:00 7,650 310 750 43,000 16,000 5,300 NM NM 43,000 560 990 23.8 1.31
18-Aug-03 10:10 2,300 1,300 2,000 38,000 26,000 29,000 NM 24.5 6,300 4,700 2,000 24.7 1.46
20-Aug-03 9:15 6,200 785 630 43,000 23,000 7,400 NM 23.9 15,700 3,600 1,500 24.6 1.12
26-Aug-03 9:20 2,600 1,210 2,200 39,000 13,600 7,400 NM 24.8 5,100 2,800 4,300 24.9 NM

Arithmetic Mean 3,788 723 1,208 36,600 18,120 10,058 14,760 2,752 1,938
Geometric Mean 2,220 329 991 35,299 17,326 6,312 9,570 2,235 1,630
J04 Upstream 05-Sep-03 9:15 20 10 490 J04 Pipe 3,900 2,900 3,900 NM 22.2 0.06 7.47 J04 Downstream 3,600 2,700 1,780 22.7 0.79

10-Sep-03 8:50 2,400 2,000 3,200 48,000 12,100 23,000 NM 21.4 6,000 1,710 1,910 21.8 0.80
17-Sep-03 9:30 940 610 710 640 320 360 NM 22.2 3,600 2,000 2,800 22.2 1.11
24-Sep-03 9:15 830 220 320 29,000 21,000 31,000 NM 21.7 5,800 1,000 9,200 21.7 0.83
30-Sep-03 9:30 2,700 310 360 36,000 23,000 4,600 NM 21.8 0.00 8.02 4,800 430 490 22.0 0.71

Arithmetic Mean 1,378 630 1,016 23,508 11,864 12,572 4,760 1,568 3,236
Geometric Mean 632 242 663 10,458 5,583 5,403 4,646 1,318 2,121
J04 Upstream 01-Jun-04 9:45 1,960 1,330 800 J04 Pipe 7,100 1,710 4,800 NM 21.7 J04 Downstream 5,600 1,250 1,880 22.1 1.01

04-Jun-04 8:40 6,400 3,200 8,200 12,600 3,900 10,000 NM 21.5 0.05 7.00 5,400 1,010 3,300 22.5 1.48
09-Jun-04 9:10 11,000 8,200 7,200 56,000 39,000 13,900 NM 22.1 4,400 3,900 5,900 21.1 NM
14-Jun-04 9:20 2,800 740 1,000 7,000 5,300 2,600 NM NM 3,700 1,500 740 NM 1.30
28-Jun-04 9:15 7,600 1,510 5,400 84,000 53,000 15,700 NM 20.9 71,000 66,000 12,400 21.5 1.10

Arithmetic Mean 5,952 2,996 4,520 33,340 20,582 9,400 18,020 14,732 4,844
Geometric Mean 4,938 2,081 3,029 19,672 9,392 7,709 8,104 3,448 3,201
J04 Upstream 09-Jul-04 8:15 17,100 14,200 1,930 J04 Pipe 55,000 21,000 18,400 NM 20.2 0.01 6.90 J04 Downstream 4,900 2,500 2,300 21.4 1.49

15-Jul-04 8:30 3,700 2,200 9,950 81,000 69,000 10,100 NM 22.1 4,900 960 3,900 23.3 1.22
16-Jul-04 10:00 1,760 730 980 102,000 67,000 8,700 NM 23.3 4,700 3,400 7,900 23.4 0.62
22-Jul-04 10:00 6,700 3,200 910 80,000 49,000 30,000 NM 23.5 4,400 1,140 1,830 24.2 1.20
28-Jul-04 10:15 7,700 4,600 1,180 35,000 26,000 7,500 NM 23.2 6,800 5,600 1,110 23.6 1.03

Arithmetic Mean 7,392 4,986 2,990 70,600 46,400 14,940 5,140 2,720 3,408
Geometric Mean 5,647 3,200 1,824 66,210 41,540 12,947 5,078 2,205 2,702
J04 Upstream 05-Aug-04 8:20 5,000 2,800 7,000 J04 Pipe 37,000 27,000 12,700 NM 22.0 0.01 6.90 J04 Downstream 6,900 2,000 4,200 22.2 1.81

11-Aug-04 8:45 15,800 11,400 4,800 71,000 54,000 11,200 NM 22.5 4,400 3,400 1,080 23.1 1.08
12-Aug-04 10:45 9,950 8,300 12,900 63,000 34,000 18,800 NM 22.4 19,000 8,050 6,000 23.4 1.06
19-Aug-04 10:00 14,600 5,600 3,900 89,000 49,000 13,000 NM 22.0 8,200 3,700 4,900 22.5 1.10
26-Aug-04 10:10 8,800 6,600 16,400 31,000 22,000 6,700 NM 22.1 6,800 5,700 10,300 23.0 1.14

Arithmetic Mean 10,830 6,940 9,000 58,200 37,200 12,480 9,060 4,570 5,296
Geometric Mean 10,020 6,283 7,737 53,940 35,121 11,842 7,970 4,097 4,242
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

J04 Upstream 03-Sep-04 10:20 4,000 3,000 4,300 J04 Pipe 19,000 9,050 8,000 NM 22.8 0.04 6.90 J04 Downstream 8,850 3,200 5,600 23.2 1.36
08-Sep-04 8:25 3,800 2,600 2,800 89,000 58,000 13,000 NM 21.4 32,000 26,000 1,110 23.3 1.14
16-Sep-04 8:40 2,600 1,900 3,300 96,000 52,000 32,000 NM 22.2 8,500 4,100 3,100 23.3 0.89
23-Sep-04 8:30 3,300 520 3,000 192,000 160,000 37,000 NM 19.5 3,600 1,500 1,540 19.7 0.99
30-Sep-04 10:00 3,700 2,100 3,200 87,000 20,000 32,000 NM 21.4 9,400 2,900 4,200 20.8 0.86

Arithmetic Mean 3,480 2,024 3,320 96,600 59,810 24,400 12,470 7,540 3,110
Geometric Mean 3,441 1,745 3,283 77,028 38,748 20,850 9,598 4,308 2,625
J04 Upstream 06-Jun-05 11:00 5,600 690 580 J04 Pipe 220,000 9,100 2,100 0 20.8 0.08 8.25 J04 Downstream 32,000 1,000 820 22.3

09-Jun-05 10:25 9,200 350 470 35,000 5,500 2,800 21.1 26,000 1,300 820 21.5
14-Jun-05 8:55 20,000 570 220 59,000 6,400 1,020 21.2 34,000 980 140 21.7
21-Jun-05 9:25 11,300 290 390 150,000 5,600 6,400 0 20.8 13,200 460 750 21
30-Jun-05 8:25 11,600 640 1,750 89,000 4,200 4,600 0 19.5 26,000 1,110 2,000 20

Arithmetic Mean 11,540 508 682 110,600 6,160 3,384 26,240 970 906
Geometric Mean 10,620 480 528 90,483 5,962 2,814 24,971 918 676
J04 Upstream 08-Jul-05 9:20 2,700 980 2,400 J04 Pipe 22,000 6,000 3,800 21.4 7.25 J04 Downstream 5,400 940 850 22.7

12-Jul-05 9:35 11,000 1,200 2,000 56,000 21,000 5,400 21.4 15,000 2,000 2,600 21.2
18-Jul-05 10:00 19,000 1,700 1,220 33,000 11,000 5,700 22.6 12,000 2,300 1,040 21.9
20-Jul-05 10:05 23,000 2,200 1,350 150,000 8,000 4,400 23 23,000 2,700 2,100 21.8
27-Jul-05 10:10 19,000 450 490 51,000 4,000 3,000 24.1 22,000 1,200 1,000 24.3

Arithmetic Mean 14,940 1,306 1,492 62,400 10,000 4,460 15,480 1,828 1,518
Geometric Mean 11,978 1,146 1,311 49,952 8,499 4,342 13,752 1,695 1,370
J04 Upstream 03-Aug-05 8:35 23,000 1,500 710 J04 Pipe 90 20 9 22.5 0.92 6.75 J04 Downstream 40,000 3,100 2,700 23.1

09-Aug-05 10:15 25,000 2,500 960 58,000 26,000 5,100 0 23.9 27,000 4,800 1,490 24.1
18-Aug-05 8:50 52,000 3,200 2,200 280,000 22,000 7,200 0 21.4 19,000 3,300 1,290 21.8
24-Aug-05 8:55 5,600 900 1,040 45,000 22,000 10,800 0 21.8 6,300 2,300 1,280 22.2
31-Aug-05 8:20 14,000 480 350 90,000 33,000 9,000 0 21.8 22,000 2,400 910 22.3

Arithmetic Mean 23,920 1,716 1,052 94,618 20,604 6,422 22,860 3,180 1,534
Geometric Mean 18,793 1,390 886 22,618 6,080 2,002 19,534 3,066 1,433
J04 Upstream 07-Sep-05 10:40 6,300 1,600 570 J04 Pipe 44,000 13,000 4,000 22.1 0.02 6.91 J04 Downstream 23,000 3,700 1,290 22

13-Sep-05 10:05 59,000 2,000 2,300 34,000 9,100 6,500 20.9 13,000 1,700 2,800 20.8
21-Sep-05 10:05 20,000 960 2,000 5,400,000 770,000 110,000 21.2 390,000 96,000 640 21.8
22-Sep-05 8:30 15,000 1,700 680 590,000 169,000 3,400 20 28,000 10,000 1,020 19.9
28-Sep-05 8:15 9 690 770 20 12,000 8,500 19.2 940 3,700 1,200 19

Arithmetic Mean 20,062 1,390 1,264 1,213,604 194,620 26,480 90,988 23,020 1,390
Geometric Mean 3,984 1,292 1,065 39,431 45,010 9,626 19,834 7,410 1,231
J04 Upstream 07-Jun-06 12:50 4,500 590 480 J04 Pipe 48,000 27,000 350 21 J04 Downstream 7,200 720 480 22.1

13-Jun-06 13:49 2,900 140 120 7,800 480 250 24.3 10,000 2,800 310 24.6
21-Jun-06 12:40 2,600 110 120 21,000 2,800 360 23.9 5,900 260 290 25.3
28-Jun-06 12:25 7,600 160 200 76,000 32,000 5,200 26.3 28,000 2,400 1,480 25.4
29-Jun-06 11:40 25,000 140 180 69,000 12,000 2,800 23.9 0.12 7.39 20,000 1,500 600 25

Arithmetic Mean 8,520 228 220 44,360 14,856 1,792 14,220 1,536 632
Geometric Mean 5,779 183 190 33,346 6,742 856 11,893 1,135 521
J04 Upstream 05-Jul-06 13:35 31,000 60 210 J04 Pipe 9,400 1,600 350 27.8 J04 Downstream 16,000 140 90 27.7

11-Jul-06 12:25 12,000 350 210 420,000 59,000 3,700 26.3 117,000 29,000 530 26.8
19-Jul-06 12:40 5,800 140 290 420,000 156,000 7,100 84,000 23,000 720
26-Jul-06 12:30 32,000 2,600 55,000 300,000 40,000 12,000 30,000 ->2,500 29,000
27-Jul-06 13:50 6,700 760 630 71,000 40,000 1,230 16,000 3,900 710

Arithmetic Mean 17,500 782 11,268 244,080 59,320 4,876 52,600 14,010 6,210
Geometric Mean 13,584 357 850 128,707 29,816 2,670 37,633 4,368 933
J04 Upstream 02-Aug-06 12:00 6,300 600 730 J04 Pipe 100,000 42,000 5,700 24.8 J04 Downstream 44,000 3,900 470 26.1

08-Aug-06 12:27 3,600 770 350 57,000 14,000 1,150 26.7 23,000 6,600 210 25.7
15-Aug-06 12:02 7,300 860 750 170,000 18,000 3,200 25 280,000 47,000 760 24.7
22-Aug-06 12:38 8,000 650 430 220,000 39,000 710 27.7 250,000 33,000 520 25.8
24-Aug-06 12:30 14,600 480 440 85,000 11,000 950 28.3 0.03 7.6 32,000 2,700 360 26.3
29-Aug-06 12:21 6,400 2,600 590 33,000 6,000 630 27.7 45,000 9,200 520 24.9

Arithmetic Mean 7,700 993 548 110,833 21,667 2,057 112,333 17,067 473
Geometric Mean 7,059 828 527 91,787 17,346 1,440 68,356 9,986 440
J04 Upstream 06-Sep-06 12:10 2,800 240 260 J04 Pipe 42,000 7,700 2,100 J04 Downstream 4,800 2,100 370

12-Sep-06 1:30 5,600 790 380 280,000 48,000 820 240,000 36,000 760
19-Sep-06 12:40 2,100 360 240 58,000 14,000 2,600 9,300 2,400 380 23
26-Sep-06 1:10 570,000 290 260 760,000 29,000 820 280,000 17,000 760 23.3

Arithmetic Mean 145,125 420 285 285,000 24,675 1,585 133,525 14,375 568
Geometric Mean 11,705 375 280 150,891 19,682 1,384 41,617 7,452 534
J04 Upstream 07-Jun-07 11:40 >3,800 210 240 J04 Pipe >32,000 2,400 5,800 1.666 19.8 J04 Downstream 14000 1,800 2,400 22.5
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EXHIBIT 13: Aliso Creek BMP Effectiveness Monitoring Sites - Bacteria Test Results

ALC  Aliso Creek BMP Effectiveness Monitoring Sites
Bacteria Test Results Clear Creek System Operational
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp deg 

C CL pH Location TC FC ENT
Temp deg 

C Velocity f/s

Upstream Input Downstream

14-Jun-07 13:00 >11,400 2,000 770 22,000 3,600 3,300 20.8 >7,700 820 720
21-Jun-07 08:10 >6,300 490 680 >69,000 28,000 10,600 2.345 20.3 7.5 27000 4,400 3,600 20
25-Jun-07 08:15 3,600 200 250 55,000 15,900 22,000 1.482 21.1 35000 6,000 4,500 20.9
29-Jun-07 08:35 <7,600 ->410 720 >50,000 >10,300 8,700 1.846 22.3 0.2 >63,000 ->6,900 8,800 22.2

Arithmetic Mean 6,855 683 532 53,150 12,555 10,080 32875 4,329 4,004
Geometric Mean 5,923 462 469 48,228 8,689 8,276 25133 3,201 3,008
J04 Upstream 02-Jul-07 08:15 >6,200 240 360 J04 Pipe >61,000 35,000 20,000 1.714 21.6 J04 Downstream 30000 3,800 2,700 22.7

09-Jul-07 08:15 >12,500 600 630 >119,000 52,000 29,000 0.75 21.6 >63,000 31,000 18,000 22.5
16-Jul-07 08:42 >16,000 570 580 210,000 31,000 26,000 1.333 21.9 32000 3,900 3,900 23
23-Jul-07 08:45 >4,200 770 2,200 >68,000 22,000 42,000 2.143 22.2 34000 3,500 5,300 23.1
26-Jul-07 08:05 >14,000 410 850 420,000 42,000 39,000 2.443 22.1 0.11 7.49 24000 2,600 2,700 23.2
30-Jul-07 07:50 >7,500 430 700 260,000 38,000 12,000 2.143 22.3 >7,300 1,400 1,300 23.5

Arithmetic Mean 12,583 503 887 200,000 36,667 28,000 34646 7,700 5,650
Geometric Mean 11,304 473 746 167,530 35,439 25,822 28735 4,245 3,901
J04 Upstream 08-Aug-07 08:23 >4,500 970 380 J04 Pipe >280,000 44,000 22,000 2.271 22 J04 Downstream >9,400 3,400 2,700 22.8

15-Aug-07 08:00 >6,000 680 840 240,000 58,000 14,300 2.544 22.3 31000 3,000 3,100 20.3
21-Aug-07 07:37 3,800 220 320 >68,000 28,000 8,400 2.646 >7,500 2,400 2,400
22-Aug-07 08:47 >6,600 1,100 860 310,000 49,000 37,000 2.5 22.8 34000 4,200 2,300 24.1
29-Aug-07 08:17 3,900 1,050 810 240,000 87,000 38,000 3.06 22.3 0.07 7.74 40000 14,000 3,900 22.5

Arithmetic Mean 5,815 804 642 245,000 53,200 23,940 25225 5,400 2,880
Geometric Mean 5,527 700 589 221,337 49,745 20,607 21547 4,282 2,826
J04 Upstream 04-Sep-07 07:59 >2,800 340 400 J04 Pipe 280,000 76,000 21,000 J04 Downstream >6,200 2,000 740 25

10-Sep-07 08:04 >6,500 820 2,200 >140,000 14,000 13,400 1.755 21.3 48000 5,600 7,900 20.1
18-Sep-07 07:53 21,000 5,800 2,600 >63,000 24,000 25,000 2.385 20.7 46000 10,700 7,900 19.9
19-Sep-07 08:13 20,000 1,500 850 69,000 46,000 21,000 1.908 21.6 0.1 7.5 20000 1,500 2,200 21.8

Arithmetic Mean 13,156 2,115 1,513 150,688 40,000 20,100 30438 4,950 4,685
Geometric Mean 10,454 1,248 1,181 127,739 32,921 19,605 24187 3,662 3,175
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

ARJ01 Instream 03-Aug-01 0:00 1,300 500 280 ARJ01 Downstream NA NA NA NA
07-Aug-01 0:00 3,000 300 120 NA NA NA NA
16-Aug-01 0:00 2,300 500 140 NA NA NA NA
21-Aug-01 0:00 7,000 800 140 NA NA NA NA
31-Aug-01 0:00 13,000 2,300 400 NA NA NA NA

Arithmetic Mean 5,320 880 216
Geometric Mean 3,823 673 192
ARJ01 Instream 07-Sep-01 0:00 8,000 500 780 ARJ01 Downstream NA NA NA NA

14-Sep-01 0:00 5,000 3,000 420 NA NA NA NA
21-Sep-01 0:00 2,800 230 873 NA NA NA NA
25-Sep-01 0:00 3,000 300 420 NA NA NA NA

Arithmetic Mean 4,700 1,008 623
Geometric Mean 4,281 567 589
ARJ01 Instream 06-Aug-02 0:00 5,000 700 1,420 ARJ01 Downstream NA NA NA NA

14-Aug-02 0:00 3,000 500 1,260 NA NA NA NA
20-Aug-02 0:00 50,000 8,000 1,800 NA NA NA NA
21-Aug-02 0:00 8,000 1,100 2,040 NA NA NA NA
28-Aug-02 0:00 8,000 1,100 1,460 NA NA NA NA

Arithmetic Mean 14,800 2,280 1,596
Geometric Mean 8,635 1,276 1,572
ARJ01 Instream 04-Sep-02 0:00 159,600 1,400 20,600 ARJ01 Downstream NA NA NA NA

11-Sep-02 0:00 95,200 6,300 1,600 NA NA NA NA
18-Sep-02 0:00 65,300 64,200 2,600 NA NA NA NA
25-Sep-02 0:00 89,600 5,500 1,700 NA NA NA NA
27-Sep-02 0:00 64,200 3,200 3,200 NA NA NA NA

Arithmetic Mean 94,780 16,120 5,940
Geometric Mean 89,389 6,305 3,418
ARJ01 Instream 04-Aug-03 0:00 6,750 2,050 640 ARJ01 Downstream NA NA NA NA

13-Aug-03 0:00 11,000 4,250 230 NA NA NA NA
18-Aug-03 0:00 4,050 3,600 2,950 NA NA NA NA
19-Aug-03 0:00 17,300 2,600 4,000 NA NA NA NA
20-Aug-03 0:00 5,700 630 1,580 NA NA NA NA
21-Aug-03 0:00 2,700 1,580 390 NA NA NA NA
25-Aug-03 0:00 1,410 320 1,240 NA NA NA NA
26-Aug-03 0:00 4,300 990 360 NA NA NA NA
27-Aug-03 0:00 380 210 620 NA NA NA NA
28-Aug-03 0:00 7,400 930 270 NA NA NA NA

Arithmetic Mean 6,099 1,716 1,228
Geometric Mean 4,107 1,175 777

Upstream Input Downstream
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

ARJ01 Instream 05-Sep-03 0:00 130 100 1,390 ARJ01 Downstream NA NA NA NA
08-Sep-03 0:00 3,800 2,200 2,100 NA NA NA NA
10-Sep-03 0:00 2,400 1,390 3,100 NA NA NA NA
11-Sep-03 0:00 1,020 960 240 NA NA NA NA
15-Sep-03 0:00 1,510 980 1,140 NA NA NA NA
17-Sep-03 0:00 2,300 430 4,100 NA NA NA NA
23-Sep-03 0:00 7,700 3,100 760 NA NA NA NA
24-Sep-03 0:00 4,200 2,000 5,200 NA NA NA NA
25-Sep-03 0:00 3,500 2,700 3,400 NA NA NA NA
30-Sep-03 0:00 8,800 490 260 NA NA NA NA

Arithmetic Mean 3,536 1,435 2,169
Geometric Mean 2,302 1,001 1,429
ARJ01 Instream 05-Aug-04 0:00 16,400 10,300 12,400 ARJ01 Downstream NA NA NA NA

11-Aug-04 0:00 6,300 4,700 5,400 NA NA NA NA
12-Aug-04 0:00 6,500 1,230 5,200 NA NA NA NA
19-Aug-04 0:00 4,100 1,430 5,400 NA NA NA NA
26-Aug-04 0:00 4,400 1,760 2,600 NA NA NA NA

Arithmetic Mean 7,540 3,884 6,200
Geometric Mean 6,556 2,724 5,468
ARJ01 Instream 03-Sep-04 0:00 6,600 3,500 3,200 ARJ01 Downstream NA NA NA NA

08-Sep-04 0:00 4,200 2,800 3,200 NA NA NA NA
16-Sep-04 0:00 7,800 5,700 1,590 NA NA NA NA
23-Sep-04 0:00 13,200 7,200 2,400 NA NA NA NA
30-Sep-04 0:00 5,900 2,100 1,260 NA NA NA NA

Arithmetic Mean 7,540 4,260 2,330
Geometric Mean 7,003 3,849 2,180
ARJ01 Instream 03-Aug-05 8:25 98,000 3,600 3,100 ARJ01 Downstream NA NA NA NA

09-Aug-05 7:55 6,000 440 940 NA NA NA NA
18-Aug-05 8:30 13,000 390 1,110 NA NA NA NA
24-Aug-05 8:45 32,000 1,500 1,180 NA NA NA NA
31-Aug-05 8:15 150,000 6,900 2,600 NA NA NA NA

Arithmetic Mean 59,800 2,566 1,786
Geometric Mean 32,577 1,449 1,582
ARJ01 Instream 07-Sep-05 8:05 10,000 480 1,110 ARJ01 Downstream NA NA NA NA

13-Sep-05 8:10 5,500 660 870 NA NA NA NA
21-Sep-05 8:00 430,000 56,000 5,900 NA NA NA NA
22-Sep-05 7:58 60,000 2,000 1,170 NA NA NA NA
28-Sep-05 7:55 12,000 800 1,000 NA NA NA NA

Arithmetic Mean 103,500 11,988 2,010
Geometric Mean 27,940 1,953 1,461
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

ARJ01 Instream 03-Aug-06 11:15 6,200 1,500 760 ARJ01 Pipe ARJ01 Downstream NA NA NA
08-Aug-06 11:35 4,800 1,200 150 NA NA NA
09-Aug-06 9:50 14,000 2,500 550 NA NA NA
10-Aug-06 10:15 8,200 2,100 340 NA NA NA
15-Aug-06 9:40 7,700 2,600 860 NA NA NA
17-Aug-06 9:51 5,600 950 290 NA NA NA
22-Aug-06 10:15 7,800 1,400 280 NA NA NA
23-Aug-06 10:00 8,200 1,150 320 NA NA NA
31-Aug-06 11:30 6,000 310 100 NA NA NA

Arithmetic Mean 7,611 1,523 406
Geometric Mean 7,267 1,314 331
ARJ01 Instream 01-Sep-06 11:09 9,500 710 210 ARJ01 Pipe ARJ01 Downstream NA NA NA

05-Sep-06 10:50 3,100 2,000 90 NA NA NA
07-Sep-06 10:10 28,000 2,100 350 NA NA NA
08-Sep-06 11:30 9,100 2,600 140 NA NA NA
11-Sep-06 10:45 3,900 380 200 NA NA NA
13-Sep-06 9:30 12,000 1,300 530 NA NA NA
14-Sep-06 10:40 11,200 3,200 900 NA NA NA
18-Sep-06 9:10 4,200 340 420 NA NA NA
20-Sep-06 10:10 15,000 780 570 NA NA NA
21-Sep-06 10:40 6,300 480 240 NA NA NA
25-Sep-06 10:38 4,800 490 480 NA NA NA
27-Sep-06 10:20 13,000 2,000 640 NA NA NA

Arithmetic Mean 10,008 1,365 398
Geometric Mean 8,236 1,036 328
ARJ01 Upstream 01-Aug-07 08:40 22000 1100 2300 ARJ01 Downstream NA NA NA

02-Aug-07 08:12 6200 390 1500 NA NA NA
06-Aug-07 11:05 >5,500 290 260 NA NA NA
09-Aug-07 09:10 >21,000 900 960 NA NA NA
13-Aug-07 09:55 >12,300 600 260 NA NA NA
16-Aug-07 11:25 6300 370 200 NA NA NA
20-Aug-07 08:28 35000 830 1200 NA NA NA
23-Aug-07 09:03 24000 1100 620 NA NA NA
27-Aug-07 08:22 22000 2400 1030 NA NA NA
30-Aug-07 09:03 12000 1500 2600 NA NA NA

Arithmetic Mean 17600 948 1093
Geometric Mean 14870 778 785
ARJ01 Upstream 05-Sep-07 09:54 15000 1300 740 ARJ01 Downstream NA NA NA

06-Sep-07 08:25 21000 2500 2100 NA NA NA
11-Sep-07 09:12 >5,400 440 1040 NA NA NA
12-Sep-07 08:50 >7,900 1000 1180 NA NA NA
13-Sep-07 09:07 >18,000 1100 870 NA NA NA
17-Sep-07 08:35 >4,300 290 560 NA NA NA
20-Sep-07 10:46 410000 5200 5100 NA NA NA
25-Sep-07 08:55 33000 1190 930 NA NA NA
26-Sep-07 09:05 >7,200 1600 650 NA NA NA
27-Sep-07 09:45 >5,700 590 770 NA NA NA

Arithmetic Mean 53963 1521 1394
Geometric Mean 17152 1103 1082
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

J01uJ03 Upstream 07-Aug-01 11:05 24,000 80 200 NA NA NA J01dJ03 Downstream 24,000 230 580
16-Aug-01 11:15 14,000 230 440 NA NA NA 11,000 1,400 840
21-Aug-01 11:05 24,000 2,400 600 NA NA NA 8,000 1,300 920
31-Aug-01 10:10 24,000 2,300 1,800 NA NA NA 30,000 2,300 1,240

Arithmetic mean 21,500 1,253 760 Arithmetic mean Arithmetic mean 18,250 1,308 895
Geometric mean 20,974 565 555 Geometric mean Geometric mean 15,866 991 863

J01uJ03 Upstream 07-Sep-01 10:25 5,000 5,000 1,660 NA NA NA J01dJ03 Downstream 8,000 800 1,060
14-Sep-01 10:25 5,000 2,300 840 NA NA NA 5,000 2,400 640
21-Sep-01 10:45 17,000 800 1,240 NA NA NA 11,000 230 2,000
25-Sep-01 10:50 8,000 400 780 NA NA NA 800 700 920

Arithmetic mean 8,750 2,125 1,130 Arithmetic mean Arithmetic mean 6,200 1,033 1,155
Geometric mean 7,636 1,385 1,078 Geometric mean Geometric mean 6,200 1,033 1,155

J01uJ03 Upstream 06-Aug-02 8:35 5,000 800 1,040 NA NA NA J01dJ03 Downstream 30,000 300 1,940 21.5
14-Aug-02 8:00 2,400 270 960 NA NA NA 8,000 1,100 1,020 21.6
20-Aug-02 8:45 24,000 800 1,360 NA NA NA 11,000 500 2,280 21.3
21-Aug-02 7:55 8,000 1,400 1,560 NA NA NA 2,400 500 3,040 20.1
28-Aug-02 8:30 3,000 1,300 1,660 NA NA NA 30,000 1,100 2,200 21.6

Arithmetic mean 8,480 914 1,316 Arithmetic mean Arithmetic mean 16,280 700 2,096
Geometric mean 5,860 793 1,286 Geometric mean Geometric mean 11,371 619 1,977

J01uJ03 Upstream 04-Sep-02 8:10 34,000 500 16,660 NA NA NA J01dJ03 Downstream 71,500 2,200 38,600 22.6
11-Sep-02 9:30 117,000 1,300 1,500 NA NA NA 66,300 4,400 2,200 20.6
18-Sep-02 8:25 69,800 57,800 1,000 NA NA NA 39,600 8,600 1,300 20.6
25-Sep-02 8:10 37,700 1,900 500 NA NA NA 37,700 1,900 500 21.1
27-Sep-02 8:05 33,900 1,800 400 NA NA NA 64,100 22,100 600 20.2

Arithmetic mean 58,480 12,660 4,012 Arithmetic mean Arithmetic mean 55,840 7,840 8,640
Geometric mean 51,288 2,641 1,380 Geometric mean Geometric mean 53,869 5,113 2,014

J01uJ03 Upstream 04-Aug-03 8:30 2,500 700 730 NA NA NA J01dJ03 Downstream 11,000 8,000 710 21.4
13-Aug-03 8:05 36,000 17,000 620 NA NA NA 16,000 8,900 2,900 23.4
18-Aug-03 9:05 360 210 440 NA NA NA 4,100 2,700 2,200 23.9
19-Aug-03 8:55 7,600 3,400 4,700 NA NA NA 11,300 4,700 7,800 22.7
20-Aug-03 8:20 5,800 3,400 390 NA NA NA 7,700 3,900 870 22.8
21-Aug-03 9:25 8,400 1,530 300 NA NA NA 4,700 1,840 3,500 23.1
25-Aug-03 9:05 4,800 1,780 5,200 NA NA NA 4,400 2,300 5,300 23.1
26-Aug-03 8:10 2,500 190 2,300 NA NA NA 3,500 740 760 24.6
27-Aug-03 8:45 3,800 2,900 4,100 NA NA NA 3,600 2,400 3,500 22.7
28-Aug-03 8:40 5,800 880 750 NA NA NA 5,600 1,190 2,200 22.3

Arithmetic mean 7,756 3,199 1,953 Arithmetic mean Arithmetic mean 7,190 3,667 2,974
Geometric mean 4,468 1,439 1,149 Geometric mean Geometric mean 6,255 2,817 2,251

J01uJ03 Upstream 05-Sep-03 8:00 130 100 1,390 NA NA NA J01dJ03 Downstream 3,200 2,400 1,470 22.7
08-Sep-03 9:20 7,600 490 390 NA NA NA 2,700 1,800 1,690 22.8
10-Sep-03 8:05 1,580 560 1,820 NA NA NA 4,800 3,600 5,200 21.6
11-Sep-03 8:45 7,800 4,300 380 NA NA NA 3,800 1,900 800 21.5
15-Sep-03 8:50 4,900 4,600 5,800 NA NA NA 4,000 1,210 6,100 22.1
17-Sep-03 8:15 2,300 430 4,100 NA NA NA 5,100 3,100 6,300 21.8
23-Sep-03 9:10 2,700 2,400 810 NA NA NA 2,900 1,010 980 21.8
24-Sep-03 8:00 7,300 1,210 8,800 NA NA NA 5,900 3,400 1,000 21.2
25-Sep-03 8:45 2,700 710 250 NA NA NA 4,500 1,060 380 21.5
30-Sep-03 8:40 9,300 1,120 890 NA NA NA 9,200 170 310 22.3

Arithmetic mean 4,631 1,592 2,463 Arithmetic mean Arithmetic mean 4,610 1,965 2,423
Geometric mean 3,042 940 1,303 Geometric mean Geometric mean 4,323 1,526 1,466
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

J01uJ03 Upstream 05-Aug-04 7:35 10,200 3,100 6,100 NA NA NA J01dJ03 Downstream 9,650 3,700 7,500 22.8
11-Aug-04 7:35 3,300 1,910 3,800 NA NA NA 9,550 3,900 5,500 22.9
12-Aug-04 7:15 3,900 3,000 6,300 NA NA NA 9,750 2,300 11,600 23.4
19-Aug-04 6:55 3,800 1,110 4,500 NA NA NA 650 170 600 22.5
26-Aug-04 7:00 3,200 1,200 2,800 NA NA NA 6,200 4,400 10,200 22.9

Arithmetic Mean 4,880 2,064 4,700 Arithmetic mean 7,160 2,894 7,080
Geometric Mean 4,371 1,883 4,497 Geometric mean 5,150 1,901 4,935
J01uJ03 Upstream 03-Sep-04 7:15 3,400 2,800 790 NA NA NA J01dJ03 Downstream 6,700 5,100 3,900 22.8

08-Sep-04 7:45 2,000 360 690 NA NA NA 6,000 5,000 1,780 21.3
16-Sep-04 7:40 2,800 1,500 1,050 NA NA NA 5,700 3,300 1,520 22.3
23-Sep-04 7:30 2,110 1,350 700 NA NA NA 4,100 1,360 1,430 18.7
30-Sep-04 7:20 2,300 1,170 1,120 NA NA NA 4,500 2,000 1,050 20.4

Arithmetic Mean 2,522 1,436 870 Arithmetic mean 5,400 3,352 1,936
Geometric Mean 2,472 1,190 852 Geometric mean 5,312 2,964 1,738
J01uJ03 Upstream 03-Aug-05 7:50 28,000 2,200 2,400 NA NA NA J01dJ03 Downstream 35,000 2,300 2,400 23.1

09-Aug-05 7:30 8,000 550 930 NA NA NA 29,000 1,500 3,200 22
18-Aug-05 7:50 7,000 430 1,100 NA NA NA 33,000 2,100 1,500 20.7
24-Aug-05 8:05 26,000 530 780 NA NA NA 21,000 1,500 1,320 21.5
31-Aug-05 7:30 3,600 350 860 NA NA NA 29,000 1,170 1,040 22.1

Arithmetic Mean 14,520 812 1,214 Arithmetic mean 29,400 1,714 1,892
Geometric Mean 10,798 626 1,105 Geometric mean 28,968 1,663 1,737
J01uJ03 Upstream 07-Sep-05 7:40 5,900 290 790 NA NA NA J01dJ03 Downstream 10,000 1,400 973 19.9

13-Sep-05 7:40 2,100 440 470 NA NA NA 9,400 1,500 2,000 19.1
21-Sep-05 7:30 220,000 4,200 4,600 NA NA NA 160,000 52,000 6,700 19.3
22-Sep-05 7:38 6,000 540 890 NA NA NA 26,000 2,500 610 18.3
28-Sep-05 7:30 10,000 570 950 NA NA NA 29,000 560 980 17.6

Arithmetic Mean 48,800 1,208 1,540 Arithmetic mean 46,880 11,592 2,253
Geometric Mean 11,034 697 1,076 Geometric mean 25,759 2,734 1,508
J01uJ03 Upstream 03-Aug-06 9:25 7,600 2,000 970 NA NA NA J01dJ03 Downstream 21,000 2,400 1,800 23.4

08-Aug-06 10:15 7,000 2,200 280 NA NA NA 47,000 13,000 790 21.6
09-Aug-06 8:15 6,400 1,400 590 NA NA NA 9,700 3,300 570 21.1
10-Aug-06 9:58 5,500 2,000 350 NA NA NA 18,000 2,500 780 22.6
15-Aug-06 9:10 6,700 2,600 530 NA NA NA 98,000 22,000 810 22
17-Aug-06 9:35 5,700 2,300 970 NA NA NA 8,900 2,500 680 21.1
22-Aug-06 9:58 5,600 1,600 170 NA NA NA 73,000 14,000 600 21.6
23-Aug-06 9:40 6,900 2,100 340 NA NA NA 29,000 3,500 790 22
31-Aug-06 11:45 3,400 220 60 NA NA NA 4,200 340 410 24

Arithmetic Mean 6,089 1,824 473 Arithmetic mean 34,311 7,060 803
Geometric Mean 5,953 1,559 359 Geometric mean 22,250 3,953 741
J01uJ03 Upstream 01-Sep-06 10:45 6,300 1,100 250 NA NA NA J01dJ03 Downstream 6,300 330 100 22.3

05-Sep-06 10:35 2,200 2,000 240 NA NA NA 42,000 60,000 350 22.6
07-Sep-06 9:45 20,000 880 760 NA NA NA 29,000 1,200 1,040 22.7
08-Sep-06 11:05 4,600 1,040 150 NA NA NA 7,200 1,240 430 23.1
11-Sep-06 10:25 2,200 410 240 NA NA NA 2,800 350 290 20.5
13-Sep-06 9:05 6,300 1,900 280 NA NA NA 29,000 2,900 580 20.5
14-Sep-06 10:15 7,000 840 340 NA NA NA 21,000 2,100 390 21.4
18-Sep-06 8:50 3,900 380 390 NA NA NA 6,200 1,900 770 18.2
20-Sep-06 9:55 6,800 380 510 NA NA NA 15,000 880 890 19.5
21-Sep-06 10:15 4,700 490 300 NA NA NA 5,100 330 910 19.7
25-Sep-06 10:15 2,600 230 380 NA NA NA 3,100 430 570 19.6
27-Sep-06 10:30 13,000 780 450 NA NA NA 24,000 4,100 940 19.9

Arithmetic Mean 6,633 869 358 Arithmetic mean 15,892 6,313 605
Geometric Mean 5,326 711 329 Geometric mean 11,053 1,409 514
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

J03uJ01 Upstream 01-Aug-07 08:15 4800 430 600 J03uJ01 Pipe J03uJ01 Downstream >6,500 1700 2100 21.8
02-Aug-07 07:46 4200 280 690 4800 380 1100 22.8
06-Aug-07 08:31 >5,100 300 380 10000 1400 820 22.8
09-Aug-07 08:15 >9,800 830 1020 >9,000 1500 1340 20.8
13-Aug-07 08:20 <6,600 940 650 >7,000 1400 2300 20.7
16-Aug-07 08:25 2500 780 760 >8,000 940 2100 21.6
20-Aug-07 08:05 5600 1600 830 29000 3400 3700 20.7
23-Aug-07 09:24 >4,000 460 480 20000 1400 1210 22.4
27-Aug-07 07:50 >19,000 1350 620 >12,100 5100 3700 20.6
30-Aug-07 09:20 >5,300 2500 740 18000 16000 3100 22.1

Arithmetic Mean 7440 947 677 13505 3322 2147
Geometric Mean 5967 748 655 11975 1924 1905
J03uJ01 Upstream 05-Sep-07 08:27 4900 580 630 J03uJ01 Pipe J03uJ01 Downstream >7,900 2800 1000 23.1

06-Sep-07 08:42 >5,400 1500 1320 >6,900 2100 1460 22.1
11-Sep-07 08:50 2900 350 800 >6,500 2100 900 18.9
12-Sep-07 09:05 >4,800 680 820 >7,300 1500 2000 19.2
13-Sep-07 09:27 >6,200 490 430 >17,000 1150 1060 20.1
17-Sep-07 10:03 3800 200 360
20-Sep-07 09:43 280000 29000 38000 19.6
25-Sep-07 09:25 23000 2200 800 28000 2200 1330 18.6
26-Sep-07 09:23 >6,300 1400 730 >9,200 2100 2100 18.4
27-Sep-07 09:59 >7,200 420 860 >7,200 760 1200

Arithmetic Mean 7997 869 750 42833 4857 5450
Geometric Mean 6711 667 704 16840 2348 1920
ACJ01 Instream 03-Aug-01 1,300 500 280 ACJ01 Downstream NA NA NA

07-Aug-01 3,000 300 120 NA NA NA
16-Aug-01 2,300 500 140 NA NA NA
21-Aug-01 7,000 800 140 NA NA NA
31-Aug-01 13,000 2,300 400 NA NA NA

Arithmetic Mean 5,320 880 216
Geometric Mean 3,823 673 192
ACJ01 Instream 07-Sep-01 8,000 500 780 ACJ01 Downstream NA NA NA

14-Sep-01 5,000 3,000 420 NA NA NA
21-Sep-01 2,800 230 873 NA NA NA
25-Sep-01 3,000 300 420 NA NA NA

Arithmetic Mean 4,700 1,008 623
Geometric Mean 4,281 567 589
ACJ01 Instream 06-Aug-02 24,000 170 160 ACJ01 Downstream NA NA NA

14-Aug-02 2,400 230 380 NA NA NA
20-Aug-02 1,700 270 2,880 NA NA NA
21-Aug-02 5,000 230 2,280 NA NA NA
28-Aug-02 2,800 140 1,460 NA NA NA

Arithmetic Mean 7,180 208 1,432
Geometric Mean 4,240 202 898
ACJ01 Instream 04-Sep-02 43,200 500 800 ACJ01 Downstream NA NA NA

11-Sep-02 79,800 1,000 400 NA NA NA
18-Sep-02 42,800 29,600 700 NA NA NA
25-Sep-02 43,200 2,000 300 NA NA NA
27-Sep-02 75,700 2,500 400 NA NA NA

Arithmetic Mean 56,940 7,120 520
Geometric Mean 54,538 2,365 485
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

ACJ01 Instream 04-Aug-03 2,000 2,000 350 ACJ01 Downstream NA NA NA
13-Aug-03 2,450 700 130 NA NA NA
18-Aug-03 3,300 2,100 5,100 NA NA NA
19-Aug-03 7,400 1,130 8,100 NA NA NA
20-Aug-03 4,600 740 910 NA NA NA
21-Aug-03 3,600 210 340 NA NA NA
25-Aug-03 680 270 540 NA NA NA
26-Aug-03 5,200 1,490 190 NA NA NA
27-Aug-03 5,200 3,900 6,100 NA NA NA
28-Aug-03 960 660 2,100 NA NA NA

Arithmetic Mean 3,539 1,320 2,386
Geometric Mean 2,847 939 973
ACJ01 Instream 05-Sep-03 2,000 1,900 960 ACJ01 Downstream NA NA NA

08-Sep-03 1,810 470 190 NA NA NA
10-Sep-03 120 30 130 NA NA NA
11-Sep-03 4,600 2,100 260 NA NA NA
15-Sep-03 2,100 510 780 NA NA NA
17-Sep-03 3,100 2,200 3,000 NA NA NA
23-Sep-03 12,600 3,200 1,130 NA NA NA
24-Sep-03 6,500 630 5,400 NA NA NA
25-Sep-03 5,200 4,200 40 NA NA NA
30-Sep-03 3,600 2,100 520 NA NA NA

Arithmetic Mean 4,163 1,734 1,241
Geometric Mean 2,691 1,012 532
ACJ01 Instream 05-Aug-04 1,350 350 800 ACJ01 Downstream NA NA NA

11-Aug-04 490 150 120 NA NA NA
12-Aug-04 180 70 150 NA NA NA
19-Aug-04 1,590 190 3,600 NA NA NA
26-Aug-04 360 240 340 NA NA NA

Arithmetic Mean 794 200 1,002
Geometric Mean 584 176 446
ACJ01 Instream 03-Sep-04 3,500 2,500 1,250 ACJ01 Downstream NA NA NA

08-Sep-04 480 340 170 NA NA NA
16-Sep-04 1,210 800 210 NA NA NA
23-Sep-04 640 480 190 NA NA NA
30-Sep-04 840 720 80 NA NA NA

Arithmetic Mean 1,334 968 380
Geometric Mean 1,018 749 232
ACJ01 Instream 03-Aug-05 7:45 3,300 380 600 ACJ01 Downstream NA NA NA

09-Aug-05 8:50 3,100 460 770 NA NA NA
18-Aug-05 7:40 3,400 320 470 NA NA NA
24-Aug-05 8:00 2,800 560 480 NA NA NA
31-Aug-05 7:25 3,100 340 340 NA NA NA

Arithmetic Mean 3,140 412 532
Geometric Mean 3,133 403 513
ACJ01 Instream 07-Sep-05 8:55 3,300 300 240 ACJ01 Downstream NA NA NA

13-Sep-05 8:40 1,800 220 440 NA NA NA
21-Sep-05 8:25 350,000 45,000 5,900 NA NA NA
22-Sep-05 7:21 9,400 940 410 NA NA NA
28-Sep-05 7:25 4,100 490 400 NA NA NA

Arithmetic Mean 73,720 9,390 1,478
Geometric Mean 9,567 1,065 634
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

ACJ01 Instream 03-Aug-06 10:50 5,100 420 510 ACJ01 Downstream NA NA NA
08-Aug-06 11:25 5,500 2,000 150 NA NA NA
09-Aug-06 9:40 4,800 320 330 NA NA NA
10-Aug-06 10:25 4,600 2,100 300 NA NA NA
15-Aug-06 10:00 7,000 1,200 320 NA NA NA
17-Aug-06 10:03 3,800 900 430 NA NA NA
22-Aug-06 10:30 17,000 2,000 140 NA NA NA
23-Aug-06 10:18 6,300 900 150 NA NA NA
31-Aug-06 10:37 2,700 140 60 NA NA NA

Arithmetic Mean 6,311 1,109 266
Geometric Mean 5,521 812 222
ACJ01 Instream 01-Sep-06 11:20 3,900 460 50 ACJ01 Downstream NA NA NA

05-Sep-06 11:10 6,900 7,300 110 NA NA NA
07-Sep-06 10:20 5,200 490 240 NA NA NA
08-Sep-06 11:42 3,600 800 210 NA NA NA
11-Sep-06 10:55 1,900 210 120 NA NA NA
13-Sep-06 9:45 8,900 1,400 220 NA NA NA
14-Sep-06 10:54 4,600 940 360 NA NA NA
18-Sep-06 9:25 2,300 420 190 NA NA NA
20-Sep-06 10:30 2,100 560 200 NA NA NA
21-Sep-06 10:50 5,500 590 1,900 NA NA NA
25-Sep-06 10:45 1,600 160 220 NA NA NA
27-Sep-06 10:05 4,000 390 280 NA NA NA

Arithmetic Mean 4,208 1,143 342
Geometric Mean 3,704 619 218
ACJ01 Upstream 01-Aug-07 09:05 4200 140 260 ACJ01 Pipe ACJ01 Downstream

02-Aug-07 08:30 3600 240 430
06-Aug-07 10:45 >4,400 340 220
09-Aug-07 09:25 >4,400 110 270
13-Aug-07 09:40 6200 240 210
16-Aug-07 11:10 4100 310 140
20-Aug-07 08:40 6300 200 230
23-Aug-07 08:48 >5,000 220 220
27-Aug-07 08:38 >4,200 410 240
30-Aug-07 08:47 >5,000 220 330

Arithmetic Mean 5315 243 255
Geometric Mean 5220 227 245
ACJ01 Upstream 05-Sep-07 09:37 >3,600 200 200 ACJ01 Pipe ACJ01 Downstream

06-Sep-07 08:11 >4,200 370 220
11-Sep-07 09:25 >3,600 1400 260
12-Sep-07 08:35 >3,600 770 410
13-Sep-07 08:53 >7,200 860 430
17-Sep-07 08:49 >2,900 280 210
20-Sep-07 10:33 430000 42000 98000
25-Sep-07 08:39 23000 1100 740
26-Sep-07 08:49 >9,300 390 520
27-Sep-07 09:30 >5,700 280 360

Arithmetic Mean 50313 4765 10135
Geometric Mean 10249 792 597
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

J01uJ02 01' data not avail

J01uJ02 05-Aug-02 9:10 700 600 80 J01/J02 Pipe NA NA NA J01dsJ02 5,000 600 100 21.9
16-Aug-02 7:30 2,400 110 120 NA NA NA 3,000 130 180 21.9
22-Aug-02 8:15 3,000 20 1,540 NA NA NA 3,000 20 860 21.8
23-Aug-02 8:45 2,400 80 1,340 NA NA NA 2,400 80 960 20.5
29-Aug-02 9:15 500 90 160 NA NA NA 800 20 140 21.4

Arithmetic Mean 1,800 180 648 Arithmetic mean 2,840 170 448
Geometric Mean 1,433 99 316 Geometric mean 2,440 76 291
J01uJ02 06-Sep-02 8:15 85,800 1,300 300 J01/J02 Pipe NA NA NA J01dsJ02 70,600 300 100 21.4

12-Sep-02 10:40 57,200 16,400 200 NA NA NA 71,500 6,400 100 20.7
16-Sep-02 9:05 32,700 19,400 100 NA NA NA 39,800 27,000 200 19.0
20-Sep-02 9:55 20,700 8,400 300 NA NA NA 13,400 12,200 400 21.2
30-Sep-02 8:40 36,600 400 200 NA NA NA 29,500 1,700 100 19.3

Arithmetic Mean 46,600 9,180 220 Arithmetic mean 44,960 9,520 180
Geometric Mean 41,398 4,252 205 Geometric mean 38,018 4,039 152
J01uJ02 04-Aug-03 9:55 1,700 1,300 1,660 J01/J02 Pipe NA NA NA J01dsJ02 2,000 2,000 200 25.2

14-Aug-03 8:30 4,100 2,050 120 NA NA NA 4,850 1,800 200 24.1
15-Aug-03 9:45 2,900 980 170 NA NA NA 3,800 1,300 190 25.5
19-Aug-03 8:30 1,780 840 970 NA NA NA 6,300 4,100 7,200 24.2
21-Aug-03 8:50 2,900 590 130 NA NA NA 7,200 290 1,190 24.1
22-Aug-03 8:40 360 90 410 NA NA NA 1,660 390 1,210 25.7
25-Aug-03 8:40 2,700 2,100 2,400 NA NA NA 2,500 1,190 3,800 23.6
27-Aug-03 8:30 3,500 2,800 3,800 NA NA NA 540 410 780 23.2
28-Aug-03 8:15 810 250 100 NA NA NA 1,560 510 110 22.6
29-Aug-03 8:55 2,300 500 50 NA NA NA 1,100 200 90 25.6

Arithmetic mean 2,305 1,150 981 Arithmetic mean Arithmetic mean 3,151 1,219 1,497
Geometric mean 1,914 782 389 Geometric mean Geometric mean 2,403 800 545

J01uJ02 04-Sep-03 8:35 730 190 370 J01/J02 Pipe NA NA NA J01dsJ02 1,630 220 410 22.6
08-Sep-03 9:00 7,800 5,200 2,600 NA NA NA 4,200 410 440 23.1
09-Sep-03 8:55 2,400 1,900 2,600 NA NA NA 5,300 3,100 3,800 22.5
11-Sep-03 8:20 3,200 1,900 140 NA NA NA 4,500 3,100 150 21.4
15-Sep-03 8:25 2,600 330 480 NA NA NA 3,100 180 230 22.9
19-Sep-03 8:10 2,900 860 780 NA NA NA 3,200 740 1,520 21.2
22-Sep-03 9:45 6,300 590 680 NA NA NA 4,000 1,060 3,800 21.1
23-Sep-03 8:45 7,000 830 910 NA NA NA 3,500 2,300 3,600 21.6
25-Sep-03 8:20 3,900 1,420 40 NA NA NA 5,400 380 460 21.5
26-Sep-03 8:40 3,500 1,360 40 NA NA NA 3,600 570 130 21.6

Arithmetic mean 4,033 1,458 864 Arithmetic mean Arithmetic mean 3,843 1,206 1,454
Geometric mean 3,387 996 409 Geometric mean Geometric mean 3,668 756 703

J01uJ02 06-Aug-04 8:35 1,660 1,210 200 J01/J02 Pipe NA NA NA J01dsJ02 2,030 1,700 100 21.1
12-Aug-04 8:20 2,000 400 1,270 NA NA NA 2,800 1,180 640 23.3
19-Aug-04 8:15 2,160 790 1,170 NA NA NA 1,720 830 5,200 21.8
26-Aug-04 8:15 470 290 480 NA NA NA 670 160 360 22.2
27-Aug-04 8:25 1,330 920 730 NA NA NA 1,710 1,260 250 22.0

Arithmetic Mean 1,524 722 770 Arithmetic mean 1,786 1,026 1,310
Geometric Mean 1,350 633 636 Geometric mean 1,621 804 496
J01uJ02 03-Sep-04 8:35 1,040 340 450 J01/J02 Pipe NA NA NA J01dsJ02 1,000 370 460 22.5

10-Sep-04 7:50 1,660 950 780 NA NA NA 1,050 630 170 22.1
17-Sep-04 7:35 2,060 1,760 1,190 NA NA NA 3,700 2,900 5,100 22.1
24-Sep-04 9:45 1,280 870 260 NA NA NA 1,300 730 370 19.3
30-Sep-04 8:30 1,360 340 240 NA NA NA 1,310 1,070 160 20.2

Arithmetic Mean 1,480 852 584 Arithmetic mean 1,672 1,140 1,252
Geometric Mean 1,440 700 482 Geometric mean 1,459 880 473
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

J01uJ02 04-Aug-05 8:40 6,100 150 220 J01/J02 Pipe NA NA NA J01dsJ02 4,200 140 310 22.7
09-Aug-05 8:25 4,500 250 300 NA NA NA 6,700 320 260 22.5
15-Aug-05 7:50 3,300 350 290 NA NA NA 5,100 380 260 21.5
25-Aug-05 8:05 3,000 150 110 NA NA NA 4,500 170 200 20.6
30-Aug-05 8:25 3,600 330 210 NA NA NA 4,600 280 270 22.3

Arithmetic Mean 4,100 246 226 Arithmetic mean 5,020 258 260
Geometric Mean 3,964 230 213 Geometric mean 4,950 241 257
J01uJ02 07-Sep-05 8:45 3,800 210 180 J01/J02 Pipe NA NA NA J01dsJ02 3,600 140 280 19.8

09-Sep-05 8:00 4,300 360 530 NA NA NA 3,800 490 450 19.5
13-Sep-05 8:35 2,400 170 200 NA NA NA 4,500 180 200 18.9
21-Sep-05 8:35 530,000 65,000 520 NA NA NA 550,000 91,000 7,900 19
26-Sep-05 8:00 3,400 280 150 NA NA NA 3,000 370 150 18.3

Arithmetic Mean 108,780 13,204 316 Arithmetic mean 112,980 18,436 1,796
Geometric Mean 9,329 748 272 Geometric mean 10,031 839 495
J01uJ02 03-Aug-06 10:10 4,800 380 270 J01/J02 Pipe NA NA NA J01dsJ02 6,500 320 540 22.4

08-Aug-06 10:50 5,200 560 190 NA NA NA 5,800 840 220 20.9
09-Aug-06 8:50 5,200 430 220 NA NA NA 4,400 440 210 21.5
10-Aug-06 10:38 5,400 640 50 NA NA NA 4,600 660 150 22.6
15-Aug-06 10:15 7,200 570 190 NA NA NA 5,300 640 190 21.6
17-Aug-06 10:16 4,200 470 200 NA NA NA 5,100 680 140 22
22-Aug-06 10:43 7,000 550 120 NA NA NA 4,000 520 140 21.6
23-Aug-06 10:35 6,900 600 120 NA NA NA 6,800 570 210 21.9
31-Aug-06 10:20 3,700 170 210 NA NA NA 2,900 160 130 22.8

Arithmetic Mean 5,511 486 174 Arithmetic mean 5,044 537 214
Geometric Mean 5,382 458 159 Geometric mean 4,899 489 194
J01uJ02 01-Sep-06 11:45 9,200 1,400 720 J01/J02 Pipe NA NA NA J01dsJ02 3,400 410 110 22.7

05-Sep-06 11:33 3,900 3,600 70 NA NA NA 2,400 3,900 90 22.8
07-Sep-06 10:35 6,100 600 270 NA NA NA 5,300 290 220 23
08-Sep-06 11:53 2,800 320 90 NA NA NA 4,600 380 160 23.1
11-Sep-06 11:10 200 260 140 NA NA NA 2,000 200 120 20.3
13-Sep-06 9:55 3,700 380 210 NA NA NA 5,400 460 150 20.4
14-Sep-06 11:05 5,900 520 590 NA NA NA 4,700 340 440 21
18-Sep-06 9:30 2,800 390 240 NA NA NA 2,100 280 390 17.9
20-Sep-06 10:45 3,400 460 200 NA NA NA 3,900 450 120 19.5
21-Sep-06 11:05 3,300 210 280 NA NA NA 2,500 370 280 19.1
25-Sep-06 10:55 1,100 130 99 NA NA NA 2,100 140 190 19
27-Sep-06 9:30 3,600 330 150 NA NA NA 4,200 230 220 18.5

Arithmetic Mean 3,833 717 255 Arithmetic mean 3,550 621 208
Geometric Mean 2,885 456 201 Geometric mean 3,325 377 184
J02uJ01 Upstream 01-Aug-07 09:25 >5,300 210 140 J02uJ01 Pipe J02uJ01 Downstream >5,600 160 210 22.5

02-Aug-07 08:51 3500 130 140 4100 180 220 23.5
06-Aug-07 10:20 >5,100 140 140 >5,100 150 110 22.9
09-Aug-07 09:50 >6,500 80 130 >5,400 110 150 21.5
13-Aug-07 09:15 >5,000 40 100 >5,300 9 60 21.9
16-Aug-07 10:45 3900 410 99 3600 280 90 23.1
20-Aug-07 09:24 4900 30 140 5400 70 100 21.8
23-Aug-07 08:25 >5,700 99 150 >5,300 100 120 22.8
27-Aug-07 08:49 28000 1200 160 32000 1400 160 21
30-Aug-07 08:27 >3,200 770 200 >3,600 790 180 23.1

Arithmetic Mean 7880 311 140 8298 325 140
Geometric Mean 6395 164 137 6578 157 130
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

J02uJ01 Upstream 05-Sep-07 09:19 >4,500 240 120 J02uJ01 Pipe J02uJ01 Downstream >3,900 140 120 24
06-Sep-07 07:47 >3,400 290 210 >4,300 170 140 23
11-Sep-07 09:59 >3,100 150 130 3400 90 150 19.7
12-Sep-07 08:19 >5,400 210 160 >4,700 290 90 20.1
13-Sep-07 08:30 >8,600 540 230 >6,100 760 140 20.4
17-Sep-07 09:24 >3,500 150 160 >3,500 120 99 19.5
25-Sep-07 08:19 21000 1040 590 20000 880 540 19.1
26-Sep-07 08:33 22000 480 420 >7,100 410 500 18.8
27-Sep-07 09:12 >10,000 480 330 >8,600 420 290

Arithmetic Mean 10125 398 261 7906 364 230
Geometric Mean 8212 327 227 6853 274 184
CTPJ01 Instream 09-Aug-01 9:10 5,000 20 80 NA CTPJ01 Downstream NA NA NA

20-Aug-01 8:50 11,000 5,000 100 NA NA NA NA
21-Aug-01 10:20 5,000 80 120 NA NA NA NA
30-Aug-01 9:30 5,000 2,300 120 NA NA NA NA

Arithmetic mean 6,500 1,850 105
Geometric mean 6,089 368 104

CTPJ01 Instream 06-Sep-01 9:20 5,000 70 160 NA CTPJ01 Downstream NA NA NA
13-Sep-01 10:30 3,000 20 300 NA NA NA NA
19-Sep-01 9:40 3,000 800 5,160 NA 0.05 7.96 NA NA NA
25-Sep-01 9:15 5,000 5,000 200 NA NA NA NA

Arithmetic mean 4,000 1,473 1,455
Geometric mean 3,873 274 472

CTPJ01 Instream 05-Aug-02 9:30 5,000 120 80 NM 21.2 CTPJ01 Downstream NA NA NA
16-Aug-02 8:05 1,700 20 120 NM 21.2 0.00 7.88 NA NA NA
22-Aug-02 8:35 3,000 3,000 13,040 NM 21.0 NA NA NA
23-Aug-02 9:10 3,000 400 11,680 NM 20.5 NA NA NA
29-Aug-02 9:40 1,700 300 1,000 NM 20.9 NA NA NA

Arithmetic mean 2,880 768 5,184
Geometric mean 2,647 244 1,079

CTPJ01 Instream 06-Sep-02 8:40 41,400 1,900 800 NM 20.8 CTPJ01 Downstream NA NA NA
12-Sep-02 11:00 57,000 4,700 600 NM 19.8 0.02 8.12 NA NA NA
16-Sep-02 9:35 25,900 15,100 100 NM 17.7 NA NA NA
20-Sep-02 10:05 12,800 4,100 300 NM 20.4 NA NA NA
30-Sep-02 9:10 9,700 2,700 100 NM 17.2 NA NA NA

Arithmetic mean 29,360 5,700 380
Geometric mean 23,770 4,313 270
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

CTPJ01 Instream 04-Aug-03 10:20 4,850 1,900 1,130 CTPJ01 Downstream NA NA NA
14-Aug-03 8:45 11,000 1,850 130 NA NA NA
15-Aug-03 10:00 4,300 310 130 NA NA NA
19-Aug-03 8:10 3,100 1,090 1,140 NA NA NA
21-Aug-03 8:25 6,400 1,810 2,300 NA NA NA
22-Aug-03 8:55 2,800 140 3,300 NA NA NA
25-Aug-03 8:10 6,300 1,710 3,700 NA NA NA
27-Aug-03 8:05 3,600 3,200 4,200 NA NA NA
28-Aug-03 8:00 5,400 800 150 NA NA NA
29-Aug-03 9:20 5,600 1,600 100 NA NA NA

Arithmetic mean 5,335 1,441 1,628
Geometric mean 4,945 1,077 722

CTPJ01 Instream 04-Sep-03 8:55 3,200 2,600 2,400 CTPJ01 Downstream NA NA NA
08-Sep-03 8:45 4,800 3,700 5,700 NA NA NA
09-Sep-03 9:10 5,700 2,800 3,900 NA NA NA
11-Sep-03 8:00 6,500 3,800 10 NA NA NA
15-Sep-03 7:55 3,100 710 1,040 NA NA NA
19-Sep-03 8:40 7,300 2,300 3,200 NA NA NA
22-Sep-03 10:00 7,800 800 6,400 NA NA NA
23-Sep-03 8:15 8,200 860 690 NA NA NA
25-Sep-03 8:00 5,500 610 30 NA NA NA
26-Sep-03 8:55 5,800 5,000 110 NA NA NA

Arithmetic mean 5,790 2,318 2,348
Geometric mean 5,520 1,797 694

CTPJ01 Instream 06-Aug-04 0:00 1,860 1,330 150 CTPJ01 Downstream NA NA NA
12-Aug-04 0:00 4,900 1,010 1,110 NA NA NA
19-Aug-04 0:00 950 210 2,300 NA NA NA
26-Aug-04 0:00 240 80 90 NA NA NA
27-Aug-04 0:00 460 170 130 NA NA NA

Arithmetic mean 1,682 560 756
Geometric mean 991 329 339

CTPJ01 Instream 03-Sep-04 0:00 1,290 1,120 1,160 CTPJ01 Downstream NA NA NA
10-Sep-04 0:00 470 250 100 NA NA NA
17-Sep-04 0:00 860 500 710 NA NA NA
24-Sep-04 0:00 840 700 30 NA NA NA
30-Sep-04 0:00 920 540 350 NA NA NA

Arithmetic mean 876 622 470
Geometric mean 834 556 244

CTPJ01 Instream 04-Aug-05 8:50 6,600 99 120 CTPJ01 Downstream NA NA NA
09-Aug-05 9:00 5,700 140 50 NA NA NA
15-Aug-05 8:15 2,600 140 90 NA NA NA
25-Aug-05 8:20 2,900 170 130 NA NA NA
30-Aug-05 8:35 3,800 50 110 NA NA NA

Arithmetic Mean 4,320 120 100
Geometric Mean 4,041 111 95
CTPJ01 Instream 07-Sep-05 9:05 4,900 160 70 CTPJ01 Downstream NA NA NA

09-Sep-05 8:10 2,100 40 50 NA NA NA
13-Sep-05 8:50 2,000 70 60 NA NA NA
21-Sep-05 8:55 210,000 28,000 6,700 NA NA NA
26-Sep-05 8:15 2,200 110 9 NA NA NA

Arithmetic Mean 44,240 5,676 1,378
Geometric Mean 6,246 268 105
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EXHIBIT 13: Aliso Creek Status and Trends Sites - Bacteria Test Results

ALC  Aliso Creek Status and Trends Sites
Bacteria Test Results
TC, FC, and ENT in CFU/100 ml

Location Date & Time TC FC ENT Location TC FC ENT CFS
Temp 
deg C CL pH Location TC FC ENT

Temp 
deg C

Velocity 
f/s

Upstream Input Downstream

CTPJ01 Instream 03-Aug-06 10:40 4,600 140 20 CTPJ01 Downstream NA NA NA
08-Aug-06 11:15 6,800 330 20 NA NA NA
09-Aug-06 9:20 5,000 230 30 NA NA NA
10-Aug-06 10:55 6,200 340 40 NA NA NA
15-Aug-06 10:30 5,100 230 40 NA NA NA
17-Aug-06 10:35 5,000 210 40 NA NA NA
22-Aug-06 11:05 4,800 400 90 NA NA NA
23-Aug-06 10:55 8,500 490 20 NA NA NA
31-Aug-06 10:05 6,700 110 70 NA NA NA

Arithmetic Mean 5,856 276 41
Geometric Mean 5,740 250 36
CTPJ01 Instream 01-Sep-06 11:55 5,800 140 9 CTPJ01 Downstream NA NA NA

05-Sep-06 12:00 2,100 280 30 NA NA NA
07-Sep-06 11:00 5,700 190 70 NA NA NA
08-Sep-06 12:05 5,400 50 20 NA NA NA
13-Sep-06 10:15 5,900 390 80 NA NA NA
14-Sep-06 11:25 4,900 150 40 NA NA NA
18-Sep-06 10:00 2,800 320 40 NA NA NA
20-Sep-06 11:20 3,900 140 50 NA NA NA
21-Sep-06 11:30 3,400 60 40 NA NA NA
25-Sep-06 11:19 2,200 70 70 NA NA NA
27-Sep-06 9:50 3,700 100 20 NA NA NA

Arithmetic Mean 4,164 172 43
Geometric Mean 3,911 140 36
CTPJ01 Upstream 16-Jul-07 01:00 9300 30 60 CTPJ01 Pipe CTPJ01 Downstream NA NA NA

23-Jul-07 09:40 4100 30 110 NA NA NA
30-Jul-07 08:35 6600 90 130 NA NA NA

Arithmetic Mean 6667 50 100
Geometric Mean 6314 43 95
CTPJ01 Upstream 01-Aug-07 09:55 >5,500 <9 100 CTPJ01 Pipe CTPJ01 Downstream NA NA NA

02-Aug-07 09:17 3500 40 100 NA NA NA
06-Aug-07 09:20 >5,800 30 80 NA NA NA
09-Aug-07 10:25 >6,100 9 60 NA NA NA
13-Aug-07 08:57 6100 80 150 NA NA NA
16-Aug-07 09:30 >5,600 30 150 NA NA NA
20-Aug-07 09:01 3500 20 70 NA NA NA
23-Aug-07 08:11 >4,900 40 99 NA NA NA
27-Aug-07 09:16 2900 40 120 NA NA NA
30-Aug-07 08:14 >3,400 180 210 NA NA NA

Arithmetic Mean 5513 47 114
Geometric Mean 5220 30 107
CTPJ01 Upstream 05-Sep-07 09:07 3200 50 99 CTPJ01 Pipe CTPJ01 Downstream NA NA NA

06-Sep-07 07:32 >3,600 100 110 NA NA NA
11-Sep-07 09:42 2100 50 110 NA NA NA
12-Sep-07 07:59 >2,200 80 40 NA NA NA
13-Sep-07 08:15 >5,100 20 70 NA NA NA
17-Sep-07 09:08 >3,600 50 90 NA NA NA
20-Sep-07 10:12 7500 30 110 NA NA NA
25-Sep-07 07:58 22000 2300 460 NA NA NA
26-Sep-07 08:02 28000 780 280 NA NA NA
27-Sep-07 08:53 >10,400 290 270 NA NA NA

Arithmetic Mean 9393 375 164 NA NA NA
Geometric Mean 6541 112 128 NA NA NA
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EXHIBIT 13:  ALISO CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERS

AC-gen1

Actively participate in Aliso Creek Watershed Watershed Cities
Permittee meetings, including: County of Orange
   1)  Aliso Creek Watershed Committee   1)  Aliso Creek Watershed Committee:  OC Flood Control District
   2)  Stakeholder Tier II Committee
   3)  Other Meetings

  2)  Tier II Stakeholder meetings: 
        The Tier II Stakeholders met on 10/3/06 & 1/10/07.

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Districts

AC-gen2

Watershed Cities
County of Orange
OC Flood Control District

        The Aliso Creek Watershed Committee met on:  9/23/06,
        10/24/06, 1/18/07, and 5/15/07.

Public meetings to be scheduled as appropriate.An IRWMP Public Meeting was held on 2/6/07.

The City of Laguna Beach participated with the "Friends of the 
Dog Park" group in a Creek cleanup and invasive species 
removal project on 2/24/2007.

The 2nd annual "Friends of the Dog Park Cleanup" 
is anticipated for February 2008.

Ongoing Laguna Beach

Attend meetings -ongoing.  Ongoing / long term.

Ongoing / long term.Continue to host and/or participant in events which 
provide an appropriate venue to disseminate 
environmental education focused on constituents of
concern.

Long term.Participate in Integrated Regional Water Management 
Plan (IRWMP) public meetings.

AC-gen1b

Enhance the extent of public participation in watershed issues.

ACTION

The following public participation events were posted on the 
www.ocwatersheds.com website: 
  1) Coastal & Inner Coastal Watershed Clean-up Day:
      - Aliso Creek at Aliso Viejo Middle School
      - Dairy Fork at Aliso Creek
      - Canyon Vista at Wood Canyon Creek
      - Wilderness Park
      - Aliso Creek Beach
      - Aliso Creek Trail
  2) Tierra Nativa 
  3) Earth Day
  4) Children's Water Festival

  3)  a) Aliso Creek SUPER Project (Stabilization, Utility 
          Protection, Environmental Restoration): This project 
          will integrate three separate projects, including the 
          Aliso Creek Mainstem Ecosystem Restoration Project, 
          Aliso Creek Emergency Sewer Protection Project and 
          the Aliso Creek Water Harvesting Project.
       b) Utilizing Diversions in South Orange County:  The
          County of Orange, in partnership with South Orange 
          County Wastewater Authority (SOCWA), hosted a
          meeting on 11/15/06 to discuss the benefits of dry 
          weather diversions and potential pilot sites.
      c) TMDL Strategic Assessment and Watershed 
          Implementation Framework for the Aliso Creek and 
          San Juan Creek watersheds:  The watershed permittees
          met on 6/11/07 to discuss and design a strategic 
          assessment for addressing multiple TMDLs on
          a regional/watershed cooperative basis.

The Aliso Creek Watershed Permittees participated in the 
following:

AC-gen1a

Encourage participation in watershed meetings.

AC-gen2a Focus on providing opportunities for participation in 
watershed activities.
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EXHIBIT 13:  ALISO CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

AC-gen3

Watershed Cities
County of Orange
OC Flood Control District

Aliso Viejo
Aliso Viejo Community Assoc.
Laguna Audubon I HOA
Laguna Audubon II HOA
Pacific Ridge HOA

Ongoing / long term.

Educate the public regarding priority water quality issues.

Continue as needed Ongoing/long tem. Lake Forest

Mission Viejo

Ongoing / long term.

Ongoing
1) Continue to make technical reports and 
    findings accessible to the public.
2) Continue to provide information in formats 
    compatible for website posting. 

Aliso Viejo has developed city-specific brochures relating 
residential activities and the effects that these activities have on 
water quality if appropriate BMPs are not implemented. Aliso 
Viejo has also established a HOA Public Education Program 
which targets specific HOAs for distribution of public education 
materials and field audits of residential irrigation use. City of Aliso 
Viejo Website contains educational materials and Q and A 
through the environmental care and GovPopulus links.

Continue posting and distribution of city-specific 
brochures.

Convey constituent of concern-specific public education materials 
and information on Permittees websites. The following pollutant 
specific information has been provided electronically for posting 
on Permittee's websites:
 1) Help Prevent Ocean Pollution: Tips for Pet Care
 2) Help Prevent Ocean Pollution: Tips for Horse Care
 3) Help Prevent Ocean Pollution: Tips for Landscape & 
     Gardening
 4) Green Thumb Blue Ocean Newsletter
 5) Keeping Your Car and the Environment 
     Sparkling Clean Newsletter
 6) Trash PSA 
 7) General Pollutant PSA
 8) City of Aliso Viejo website has GovPopulous system 
     which provides information on pollution prevention, 
     storm water programs, how to report problems, and 
     receive information from the City 24 hours a day/ 
     7 days a week.

Use Permittee’s websites as an informational tool to 
educate the watershed's businesses and residents.

AC-gen3a

Lake Forest completed additional enhancements to the City's 
website and water quality information.  In addition, the City posted 
revised and newly adopted Title 15 of the Lake Forest Municipal 
Code.

Laguna BeachThe City of Laguna Beach updated and revised its Water Quality 
website.

Continued maintenance and posting of new 
onformation.

AC-gen3b Run educational PSAs on local television stations. Ran 30-second educational County PSA and 30-second Caltrans
Stormwater Program’s “Don’t Trash California” PSA on MVTV 
during FY 2006-2007.

Ongoing

Continue to run educational PSAs on Mission Viejo
Television as space and time is available on 
MVTV.  

Ongoing / long term.
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EXHIBIT 13:  ALISO CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

AC-gen3c Aliso Viejo
Aliso Viejo Community Assoc.
Laguna Audubon I HOA
Laguna Audubon II HOA
Pacific Ridge HOA

Laguna Beach
Community Groups

Laguna Hills

Laguna Woods

Laguna Woods
Leisure World

Lake Forest

Ongoing / long term.

Ongoing/long tem.

Ongoing / long term.

Continue to meet monthly.

Continue hosting tours/providing presentations on 
request.

Ongoing / long term.

Continue providing workshops, presentations, and 
facility audits.

Ongoing/long tem.

Continue implementation of new resident's 
program.

Ongoing/long tem.

Laguna Beach established an Environmental Committee in 2005. 
The committee is made up of 7-9 community members and a City 
representative. The committee discussed environmental issues of
importance to the City and made recommendations to the City 
Council.

The City's Water Quality committee meets quarterly and 
discusses water quality concerns throughout the jurisdiction. Staff 
is educated on current water quality issues.

Continue to meet quarterly

The City initiated a new resident’s education program for 
stormwater issues. Leisure World currently organizes a new 
resident orientation. The City has taken this opportunity to provide
the new residents with information on the stormwater program 
and BMP fact sheets that apply citywide.

Laguna Niguel

The City Water Quality Committee serves as an advisory 
committee for the City’s stormwater program and makes 
recommendations to staff and City Council on education, 
outreach, special events and City handouts. The Committee 
addresses stormwater issues Citywide and content is not limited 
to the Laguna Coastal Streams watershed. The Committee is 
subject to the Brown Act noticing requirements and is open to the 
public. During the reporting period the Committee was provided 
updates on water quality issues and citywide program.

Lake Forest provided presentations and voluntary facility audits 
targeted toward schools and Homeowner associations and 
property owners.  The presentations focused on pollution 
prevention, water conservations, local priority pollutants and BMP 
implementation.  

Establish and administer City Water Quality 
Committees involving public participation.

Ongoing/long tem.

Make opportunities to host tours or provide presentations to share
information regarding successful (or unsuccessful) bacteria-
reduction BMP projects for the general public, other agencies, 
and professional and service groups.

Continue to meet bi-monthly.

Aliso Viejo continued the implementation of the HOA Public 
Education Program that targeted specific HOAs for distribution of 
public education materials and field audits of residential irrigation 
use. City Staff met with the responsible individuals from HOAs to 
discuss implementation of pollution prevention measures and to 
assess the implementation of the HOA Water Quality 
Management Plan (WQMP). The HOA WQMP program requires 
each HOA within the watershed to develop a site specific WQMP 
and to provide the City with an annual update of the plan. The 
elements of the WQMP are as follows:
• HOA Common Area Irrigation
• Residential Irrigation
• Cleaning and Maintenance Activities
• Recycling of e-waste
• Pet Waste Management
• Street Sweeping
• Catch Basin Cleaning
• Staff Education
• Resident Education
The annual update will include a report on each of the above 
element. The City verifies the HOAs program implementation 
during the course of the targeted outreach.

Continue with implementation of HOP Public 
Education Program.
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EXHIBIT 13:  ALISO CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Laguna Hills

Laguna Hills

Laguna WoodsOngoing Ongoing / long term.

The City of Aliso Viejo distributed the following Educational 
Materials to residents and businesses - 
• Best Management Practices for Construction Sites and Home 
Remodeling Projects
• Proper Lawn and Garden Water Management – A Homeowners 
Guide Urban Runoff
• Storm water Best Management Practices
• Large Venue Event Planning
• Integrated Waste Management Recycling Brochures
• Tips for Pet Care
• Urban Runoff – Every Citizens Responsibility
• Household Tips
• Tips for Pool Maintenance
• Tips for Using Concrete and Mortar
• A Guide for Food Service Facilities
• Tips for Pool Maintenance
• Tips for Home Improvement Projects
• Tips for Projects Using Paint
• Tips for the Automotive Industry
• Proper Disposal of Household Hazardous Waste
• Keeping Pest Control Products to of Creeks, Rivers and the 
Ocean
• Tips for Car Wash Fund-Raisers
• Sewage Spill Reference Guide
• SHARPS Proper Disposal of Needles
• Water Pollution Prevention Coloring Activity Book for Young 
Children
• Yard Waste Recycling
• Kitchen Composting Tips
• Homeowners Guide for Fertilizing your Lawn and Garden

Host tours or provide presentations regarding successful or 
unsuccessful BMP projects in the City of Mission Viejo upon 
request for Aliso Creek Permittees or the general public, 
professional, and service groups.

Host a tour of the Filterra Bioretention BMP 
installation at the CVS Pharmacy site at Muirlands 
Boulevard and Alicia Parkway in Fall 2006.

Ongoing / long term.

AC-gen3d Disseminate water quality information to businesses 
and residents through City newsletters.

Aliso Viejo

Ongoing / long term.

Ongoing / long term.

Publish water quality articles in the City Newsletter.

The City of Laguna Beach distributed a water quality mailer 
citywide to residents and businesses within the watershed. The 
Mailer objective is to inform the public on ways to reduce pollution 
and gain an understanding of potential impacts to the 
environment.

Focus at least one of the four water quality educational articles 
that appear in the quarterly Citywide newsletter on bacteria-
related issues. The newsletter is distributed to all 25,000 
households in Laguna Niguel.

Mission Viejo

Laguna Niguel

Ongoing

Ongoing

Ongoing / long term.

Continue the distribution of educational materials. Ongoing / long term.

Ongoing / long term.Continue quarterly newsletter articles, with at least 
one focused on bacteria-related issues.

Distribute a Water Qualtiy Mailer with a sprinkler 
key inside.

Laguna Beach

Mail educational material in English and Spanish to HOA's 
throughout the City.  

Laguna Woods Mails a Quarterly newsletter with water quality 
insert to all residents and businesses.
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EXHIBIT 13:  ALISO CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Laguna Niguel

AC-gen4

1)  Report on progress on DAMP/WAP and Watershed Cities
   update as needed. County of Orange
2)  Report on DAMP/LIP Program OC Flood Control District
    as they relate to constituents of concern.

Review Local Implementation Plan (DAMP/LIP), 
Watershed Action Plan (DAMP/WAP) and other 
applicable plans annually to update focus on 
constituents of concern.

AC-gen3e Present water-quality-related items to City Council 
meetings.  Meetings are televised.

AC-gen3h

AC-gen3g

Distribution of magnetized stormdrain markers and 
sprinkler keys

AC-gen4a

N/A Laguna BeachThe City of Laguna Beach will give away 
magnetized stormdrain markers and stainless steel 
sprinkler keys with water quality messages as an 
outreach program.

Laguna Hills
Mission Viejo

Lake Forest distributed city-specific education/outreach materials 
for Homeowners Associations (HOAs), property managers, and 
property owners.  In addition, the City published and distributed a 
direct mailer to approximately 29,000 homes and businesses.

Contine direct mailings. Lake Forest

Ongoing

Ongoing/long tem.

Ongoing/long tem.

Annually (November 15 annual 
report) / long term.

Publish articles on priority water quality issues in every issue of 
the quarterly Citywide newsletter sent to all households in City.

Continue to publish newsletter articles.

Intermittent.

Ongoing/long tem.Ongoing

AC-gen3f Conduct direct mailings.

Contine direct mailings.

Update and report on plans and policies.

The first Watershed Chapter Annual Report was submitted to 
RWQCB on 11/15/04.  In response to comments from the 
Regional Board, the short term and long term strategies for 
compliance with the Directive have been added in the form of 
these tables.  DAMP/Watershed Chapter (now termed Watershed
Action Plan) updated and revised in September 2005 to 
incorporate the requirements of the Aliso Creek 13225 Directive 
for bacteria.  Major additions include the development of Long 
Term and Short Term Strategy tables to address priority 
pollutants for the County and Watershed Cities.  Watershed 
Chapter Annual Report submitted to RWQCB on 11/15/06.

Mission Viejo

Laguna Niguel agendized several City Council items relating to 
the construction of stream restoration projects, trash control 
BMPs and pollution-prevention rebate programs in 2006-07.

Laguna Hills and Mission Viejo  conducted direct mailings and 
doorknob-hanger campaigns to encourage participation by single-
family-residents in pre-selected subdrainages in the 
SmarTimer/Edgescape Evaluation Project (SEEP) in Summer 
2007. 

Laguna Niguel City Council agenda is expected to 
include items to discuss NPDES and Bacteria 
TMDL cost-share agreements; and follow-up on 
ongoing grant projects for stream restoration, trash 
control and pollution prevention.

Ongoing / long term.

Installation of new storm drain markers as an outreach 
program.

The City of Laguna Beach installed over 900 new stormdrain 
markers that were designed by a local artist selected by the City 
Arts Commission as part of a city-wide art competition. The 
competition also included a children’s contest for the local public 
and private elementary schools. 

Stormdrain marker are being sold by the City 
cashier.  Missing markers replaced as needed.

Ongoing Laguna Beach

Lake ForestThe City of Lake Forest continues to publish water quality articles 
related to priority water quality issues in the City’s informational 
mailer, The Leaflet . The Leaflet  is distributed to all 29,000 
mailing addresses within the City on a bi-monthly basis.  The City 
also published and distributed a billing insert promoting water 
quality/pollution prevention to approximately 18,000 billing 
addresses.
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EXHIBIT 13:  ALISO CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Agencies
Special Districts

AC-gen5

Watershed Cities
County of Orange
OC Flood Control District
SCCWRP
Laguna Beach

Watershed Cities
County of Orange
OC Flood Control District

Laguna Hills

Laguna Niguel

Laguna Beach

AC-gen5b Create and maintain a GIS information database for 
the selected storm drain input including land use types,
topography, major sewer lines, reclaimed water lines, 
septic systems, homeowner or community association 
areas and jurisdictional boundaries.

Evaluate water quality data to identify new constituents of concern.

Ongoing / long term.

AC-gen4b Review the Integrated Regional Watershed 
Management Plan (IRWMP).  The IRWMP focuses 
primarily on the projects and plans of the member 
agencies, with an emphasis on water supply and water 
quality.  The Plan outlines specific objectives related to
Water Quality/Pollution Reduction, which will provide 
Regional Action Projects that are supported and 
implemented by multiple cities and the County for 
urban runoff pollution treatment, in addition to water 
quality benefits to areas of special biological 
significance and protection of critical coastal areas.  
This plan will be updated on an as-needed basis, but at
least every five years as this is a living document.  The 
projects will be updated continuously, with a call for 
new projects done annually.  

AC-gen5a

Ongoing / long term.

The City of Laguna Hills is in the process of creating a GIS-based 
storm drain system that will show all of the storm drain 
infrastructure in the City, with catch basin location information as 
well as size and materials. Users will also be able to obtain 
construction plans from GIS. 

Scan documentation into GIS system and intiiate 
new system

Lake Forest

Ongoing.

Ongoing / long term.

Ongoing / long term.Ongoing.Continue coordination with the Data & Information Management 
Sub-committee, who is considering a countywide GIS database to
which all watershed Permittees would contribute data.

The City of Lake Forest continues development of its GIS 
database and stormdrain system inventory.

Ongoing. Ongoing / long term.

Reviewed current water quality data as it pertains to identified 
constituents of concern.

In June 2005, the Board of Supervisors accepted the Plan and 
adopted a resolution that authorized the County of Orange to 
submit a grant application to the State under Prop 50 Chapter 8.  
In January 2007, the IRWMP was one of seven statewide 
proposals recommended for funding. As a result, South Orange 
County will receive $25 million in Prop 50 funds to enhance water 
supply, water quality and natural habitat. The top seven projects 
include:
1.  MWDOC, Water Use Efficiency Program Expansion
2.  SMWD, Canada Gobernadora Multipurpose Basin
3.  City of Laguna Beach, Heisler Park Marine Habitat Protection
4.  SOCWA, J.B Latham Treatment Plant – AWE Project  
5.  City of SJC, Recycled Water Transmission System 
     Improvements
6.  City of San Clemente, Recycled Water Treatment & 
     Distribution
7.  County of Orange, Aliso Creek Super Project

In addition to GIS mapping updates for its storm drain system, the
City of Laguna Niguel is creating a database inventory link of its 
storm drain infrastructure including pipe diameters, materials, age
and asset value. 

Evaluate County water quality monitoring data and 
other data available to us (data from SCCWRP, Army 
Corps of Engineers, etc.).

Ongoing.

Laguna Beach produced a report for submission to the State 
Water Board which analyzed six years worth of bacteriological 
data.

Continue to review current water quality data on 
constituents of concern.

Execute a Prop 50 Integrated Regional Water 
Management Implementation Grant Agreement 
with the State Water Resources Control Board to 
receive grant funds in an amount not to exceed 
$25,000,000.  Execute an Implementation 
Agreement with project proponents for 
disbursement and administration of grant funds. 
Execute a Memorandum of Understanding for 
governance of the South Orange County Integrated
Regional Water Management Plan.  The South 
Orange County IRWMP Group will resume meeting
in November 2007.  The existing Plan will be 
updated and a new call for projects conducted 
when Prop 84 Chapter 2: Safe Drinking Water, 
Water Quality and Supply, Flood Control, River and
Costal Protection Act (includes funding for IRWM 
Programs) are release by the Department of Water 
Resources. The guidelines are expected to be 
released in the spring of 2008.

Continue to review current water quality data on 
constituents of concern.

The Plan addresses short term, mid 
term, and long term projects.

Updated the storm drain layer on the City's GIS system and the 
storm drain atlas in 2007.  The City's existing GIS system covers 
land types, topography, HOA/CIA areas, and jurisdictional 
boundaries.

2007-2008

Continue to update the storm drain map to include 
recently built public and private storm drain 
infrastructure.

Ongoing / long term. Mission Viejo

Laguna Beach is working on a stormwater GIS project to be 
completed in 2007.

Ongoing / long term.
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EXHIBIT 13:  ALISO CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Watershed Cities
County of Orange
OC Flood Control District

AC-gen6

Watershed Cities
County of Orange
OC Flood Control District
Water Suppliers

Watershed Cities
County of Orange
OC Flood Control District
Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
MWDOC
SWRCB

Watershed Cities
MWDOC
SWRCB

2009

AC-gen6d

Ongoing / long term.

Investigated reports of urban runoff, educated the public 
regarding the connection between urban runoff & ocean pollution, 
and provided notices of problems to parties found over-irrigating.

Identify opportunities to implement controls addressing the priority water quality issues of concern on a Watershed Cooperative basis

Succeeded in winning funding under the Urban Stormwater 
Program in partnership under the Municipal Water District of 
Orange County to implement the SmarTimer/Edgescape 
Evaluation Project (SEEP).  This project proposes to evaluate 
urban runoff reductions by installing irrigation controllers, irrigation
systems and landscape upgrades.  Interagency agreements and 
pre-retrofit monitoring was completed for 23 sites in 10 cities.

Develop agreements with grant partners for the 
implementation of the successful SEEP grant.  
Establish and secure 23 BMP Assessment Areas, 
including 17 active BMP installation areas and 6 
control areas. Produce and submit a completed 
Quality Assurance Project Plan (QAPP), a 
Monitoring Plan,  and a Project Assessment 
Evaluation Plan (PAEP). Develop and execute 
agreements with water quality monitoring and data 
analysis consultants, and Resource Conservation 
District auditors.  Install flow monitoring equipment 
and collect water quality and flow data for SEEP 
pre-implementation monitoring locations.  
Distribute and collect completed SEEP 
Assessment Area participant applications.  In the 
process of collecting water consumption data for 
the pre-retrofit monitoring area.  

AC-gen6e In partnership with the Municipal Water District of Orange County 
(MWDOC), the Watershed Cities continued to implement the 
SmarTimer Edgescape Evaluation Program (SEEP).  All 
necessary agreements with grant partners, the project contractor 
and consultant were executed.  All sites were inspected and 
finalized by the cities.  The sampling and monitoring phase was 
initiated and all equipment was successfully installed at all of the 
sites. Pre-Project monitoring will be completed in September 
2007. Preliminary proposals for the sites have been developed 
and are in the reviewing phase.

Implement the SmarTimer Edgescape Evaluation 
Program (SEEP).  

The pre-monitoring phase will be completed, 
whereupon the project site installation phase will be
initiated.  Upon completion of the site installations 
and inspections by appropriate Staff, the post-
monitoring phase will begin.  The post-monitoring 
and data assessment will be completed in FY 08-
09.

Report progress annually (November 
15th).  Ongoing / long term.

Data from the sampling and monitoring program was used to 
initiate field surveillance and monitoring based on the presence of 
elevated levels of any of the sampling parameters or water quality
constituents of concern.  Sampling locations that were found to 
have elevated levels of pollutants in more than three of the four 
weekly sample collection dates (during the course of the two dry 
weather sampling events) were targeted for source investigation 
and pollution prevention measures.

Continue source investigation, tracking and 
elimination.

2006 to 2008.  

Ongoing / long term.Undertake monitoring and report findings Quarterly 
reports submitted on July 7, 2006, October 18, 
2006, January 18, 2007 and May 11, 2007.

Continue to investigate, educate, and provide 
notices.  Provide new technologies in conjunction 
with water agencies (such as SmarTimers) and 
look for opportunities to reduce runoff in public 
infrastructure.

Ongoing / long term.

Identify potential drainage system retrofit opportunities 
within the watershed.

Identified publicly-owned lands and public projects where regional 
improvements could be implemented.

Continue to identify public lands and project 
projects where regional improvements could be 
implemented.

AC-gen6b

NPDES Monitoring Program approved in FY2002-03 and fully 
implemented in FY2003-04.  The major elements of the 
monitoring program are: urban stream bioassessment, mass 
loading, coastal stormdrains, ambient coastal receiving waters, 
dry weather reconnaissance, Dana Point Harbor and toxicity.

Implement NPDES Third Permit Term Monitoring 
Program and report findings annually.  Develop and 
implement Aliso Creek 13225 Directive Monitoring and 
report findings quarterly.

AC-gen6c

AC-gen5c Implement a targeted source control and pollution 
prevention program.

AC-gen6a

Identify and pursue funding opportunities under the 
Urban Stormwater Program for the implementation of 
controls.

Reduce urban runoff from over-irrigation. Landscape 
irrigation is a major contributor to dry weather flows, 
both as surface runoff and subsurface seepage that 
ultimately drains into the storm drain system. 
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EXHIBIT 13:  ALISO CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Watershed Cities
County of Orange
OC Flood Control District
MWDOC
SWRCB
Watershed Cities
County of Orange
OC Flood Control District
Water Districts

2007 to 2010.

AC-gen6g Participate in Countywide Water Conservation Task 
Force to share ideas for water conservation and runoff 
reduction with other Cities and Water Districts.

Attend quarterly meetings. Continue to attend regular meetings. Ongoing / long term.

Succeeded in winning funding under the Integrated Regional 
Water Management Plan for  the Water Use Efficiency Program 
Expansion (WUEPE) in partnership with the Municipal Water 
District of Orange County.

Develop agreements for the IRWMP grant 
implementation if awarded.  

AC-gen6f Identify and pursue funding opportunities under the 
IRWMP for the implementation of controls.
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EXHIBIT 13:  ALISO CREEK WATERSHED - ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERS

AC-fib1

Watershed Cities
County of Orange
OC Flood Control District
Regional Board
Stakeholders

Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District
Regional Board
SCCWRP

Watershed Cities
County of Orange
OC Flood Control District
Regional Board
SCCWRP

Watershed Cities
County of Orange

10 to 20 years and ongoing.

Ongoing/long term.

Laguna Hills
Laguna Niguel

Identify approaches and opportunities for addressing fecal indicator bacteria.

Aliso Viejo

Lake Forest

Identify candidate structural BMP technologies such as 
catch basin or in-line filters that assist in lowering 
bacterial concentrations in Aliso Creek.  Trash in the 
MS4 pollute the storm drain system and organic debris 
in the MS4 may have adherences of phosphorus and 
toxic landscape pesticides.  Consult with Permittees for 
information on technologies and performance results 
as opportunities arise.

AC-fib1e

Lake Forest installed hydrodynamic separation unit and 11 catch 
basin filters.

Ongoing/long term.AC-fib1c

Ongoing.

ACTION

Participate with other Permittees to provide input to the 
Stakeholders Advisory Group (SAG) for the Bacteria 
TMDL I for Beaches and Creeks in the San Diego 
Region with regard to correlations between bacteria 
and potential urban sources. 

Continue SAG participation regarding urban 
bacteria sources, Bacteria TMDL, the RSAA/NSEA 
Basin Plan Amendment, and the Comprehensive 
Loading Reduction Plan framework.  After the 
TMDL is approved, begin to provide input to the 
Bacteria/Comprehensive Load Reduction Plan for 
Aliso Creek.

Evaluated data on bacteria and other 303(d) constituents of 
concern from the Dry Weather Monitoring Program sites in the 
Aliso watershed.

Ongoing/long term.

Follow up on issues flagged by the DWMP in 
Summer 2007 and ongoing problems identifiid in 
prior years.  Share 13225 analytical methods with 
TMDL SAG as possible prototype.  Retain 
statistical consultant to do additional 'data mining' 
on accumulated data.

Evaluate data collected in the Aliso watershed on 
bacteria and other Aliso 303(d) constituents of concern 
in conjunction with regional research efforts, grant-
funded projects and/or other structural BMP projects, 
for findings related to sources of bacteria in the MS4. 

Supported the SAG in participating in a SCCWRP-based 
investigative analysis of wet- and dry-weather “natural 
background” occurrence rates of fecal bacteria at “reference” 
beaches with undeveloped tributary watersheds at beach sites in 
Ventura, Los Angeles, Orange and San Diego Counties.   Also 
supported SCCWRP in the epidemiological studies initiated at 
Doheny Beach and transferred mid-summer to Avalon on Catalina 
Island, seeking to verify illness rates from urban runoff and to 
identify alternative public health risk indicators.

Continue participation and data collection in 
SCCWRP Watershed Bacteria Natural Loading 
Study in “reference” creeks through May 2007.  
Support other future evaluation and studies such as 
UC CALFED (Prop 50) Project on Educational 
BMPs effectiveness.

Evaluate data collected in the Aliso watershed on 
bacteria and other Aliso 303(d) constituents of concern 
in conjunction with monitoring, research or ID/IC 
investigations, and share findings for insights on 
bacteria sources that may be applicable watershed-
wide.

Attended SAG meetings and RWQCB hearings for Bacteria I 
TMDL for Beaches & Creeks.  Coordinated with RWQCB to have 
San Juan Creek Mouth removed from the Bacteria II TMDL for 
Enclosed Bays and Estuaries.  Attended SAG meetings for the 
Reference System/Natural Sources Exclusion Basin Plan 
Amendment and provided comments.  Developed a framework 
document for a Comprehensive Loading Reduction Plan for Aliso 
Creek providing for a 20-year implementation timeframe.

Continue research and potential testing activities. 
Permittees will fund research project for to evaluate 
structural BMPs and develop database and 
models. 

Street Median Project to include the installation of drought 
resistance plants. 

BMP implementation and effectiveness is shared regularly at the 
quarterly Aliso Creek Watershed Committee meetings.

Continue research and potential testing activities.

Evaluate before and after data to evaluate load 
reductions.

Continue evaluation and identification of structural 
BMP implementation opportunities.

Ongoing.

The City of Laguna Hills and Laguna Niguel participated in the 
Sulpher Solution project. In the City of Laguna Hills, 144 catch 
basins were installed with debris gates. In this past fiscal year, 
Installation of catch basin debris gates and post monitoring was 
completed. 

AC-fib1a

AC-fib1d

2007-2008.

2007-2027AC-fib1b TMDL Strategic Assessment and Watershed 
Implementation Framework for the Aliso Creek and 
San Juan Creek watersheds.

On August 2, 2007, the County of Orange (on behalf of the 
Watershed Permittees) submitted a TMDL Strategic Assessment 
and Watershed Implementation Framework for the Aliso Creek 
and San Juan Creek watersheds.  This document establishes the 
framework for a Comprehensive Load Reduction Plan for the 
Project I Beaches and Creeks in the San Diego Region in lieu of 
the Bacteria Load Reduction Plan, as stipulated for in the Total 
Maximum Daily Loads for Indicator Bacteria Project I – Beaches 
and Creeks in the San Diego Region –Draft Technical Report, 
dated June 25, 2007.

Implementation of framework pending review and 
comment from the Regional Board.
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EXHIBIT 13:  ALISO CREEK WATERSHED - ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

2005 - 2008. Watershed Cities
Regional Board
MWDOC

Watershed Cities
MWDOC
Water District
Watershed Cities
MWDOC

Completion by October 2008. Mission Viejo

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Districts

Mission Viejo
Army Corps of Engineers

Implement SEEP improvements to irrigation 
controllers, irrigation distribution systems and 
drought tolerant plantings at all SEEP sites except 
non-retrofitted control sites.  Conduct post-
improvement flow and bacteria monitoring in 
Summer 2008.  Complete the evaluations and 
submit the final grant report in September 2008.  

2007 - 2010

Expand on the findings of the pilot GreenBack 
Landscape Renewal Rebate Program in the Sulphur 
Creek watershed (Aliso’s single largest tributary area, 
including parts of both Laguna Hills and Laguna 
Niguel) to encourage broader public and individual 
awareness and commitments to changing the 
prevailing design of suburban landscaping so as to 
reduce the anthropogenic sources and conduits for 
bacteria and other 303(d) constituents of concern.  

Initiated SEEP in Mission Viejo at 3 control sites and 4 project 
sites.  The 4 project sites encompass 720 homes.  The City is 
initiating 2 "A" project sites, 1 "AB" project site, and 1 "ABC" 
project site.  One of the "A" sites drains to J07P02, a high priority 
drain as identified in the revised Aliso Creek Directive Monitoring 
Plan.

Install site retrofits for all sites.  126 "A" residences 
will be eligible for free SmarTimers, 19 "AB" 
residences will be eligible for SmarTimers and 
irrigation system improvements valued at up to 
$1,785 for a co-pay of $175, and 29 "ABC" 
residences will be eligible for SmarTimers, 
irrigation system improvements, and replacement 
of turf grass with California-friendly landscaping 
valued at up to $3,235 for a co-pay of $375.  
Perform post-construction monitoring at storm drain 
outfalls during summer 2008.

Ongoing.Continue cooperation with USACE for the 
development of the Detailed Project Report.  
Expected completion during FY 2007-2008.

Work on the English Creek Aquatic Detailed Project Report (DPR) 
continued in FY 2006-2007.  The total project costs (including 
land) is approximately $5.2 million. Funding in the amout of 
$479,170 was obtained during FFY 2003 and FFY 2006.

Cooperate with the US Army Corps of Engineers to 
implement the English Creek Aquatic Restoration 
Study and Project.  

AC-fib1i

Watershed cities succeeded, with MWDOC as lead agency, in 
winning a 05-06 Consolidated Grant through the Urban 
Stormwater Program for the SmarTimer/Edgescape Evaluation 
Project (SEEP) to provide region-wide expansion and field 
monitoring verification of GreenBack-type landscaping 
improvements.  Interagency agreements were finalized and pre-
retrofit monitoring was conducted at 23 subdrainages throughout 
south County in Summer 2007.

Completed processing rebate applications for GreenBack rebate 
projects in Laguna Niguel and Laguna Hills.  Gained new grant 
funding for  the region wide expansion of a GreenBack-type 
program as the top priority project in the Proposition 50 Chapter 8 
competition for Integrated Regional Water Management Plan 
Implementation Grants.  

Complete the final evaluation for the GreenBack 
rebate program.  Develop parameters for eligibility 
and participation in the new Water Use Efficiency 
Program Expansion (WUEPE) using IRWMP 
implementation grant funding.

AC-fib1f

AC-fib1g Assist in development of step 2 grant proposal for the Water Use 
Efficiency Program Expansion (WUEPE) under the IRWMP.

If awarded, support development of interagency 
WUEPE implementation agreements.

Support programs to reduce or eliminate the discharge 
of anthropogenic dry weather nuisance flow throughout 
the Aliso Creek watershed. Dry weather flow is the 
transport medium for bacteria and other 303(d) 
constituents of concern. Moist conditions in the MS4

2007 - 2010

Await award from the State Water Resources 
Control Board in October 2006, implement 
agreements among cities, and start project in 
Spring 2007.  Develop and execute agreements 
with water quality monitoring and data analysis 
consultants, and Resource Conservation District 
auditors.  Install flow monitoring equipment and 
collect water quality and flow data for SEEP pre-
implementation monitoring locations.  Distribute 
and collect completed SEEP participant 
applications.  

Ongoing/long termApplied for Proposition 40 funds for the SmarTimer/Edgescape 
Evaluation Project (SEEP) to conduct an experimental pilot 
project to look at landscape irrigation controllers, landscape 
irrigation system retrofits, and the conversion of turf grass to low-
water use plants.

AC-fib1h Cooperate under the IRWMP with South Countywide 
efforts to identify and seek funding for structural and 
non-structural BMP implementation programs targeted 
at bacteria and other 303(d) constituents of concern in 
the Aliso Creek watershed.

Assist in development of Step 2 proposals under IRWMP for 
Regional Action Projects potentially affecting bacteria loading, 
including WUEPE, DRPP and CURE.

If awarded, support development of interagency 
agreements to begin project implementation.
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EXHIBIT 13:  ALISO CREEK WATERSHED - ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Districts

AC-fib2

Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District
SWRCB

Watershed Cities
County of Orange
OC Flood Control District
Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District
Laguna Niguel
SWRCB

County of Orange

Implement controls/BMPs for addressing fecal indicator bacteria.

Replace filter media, restart, and operate system in 
the fall of 2007. Based on treatment and 
operational efficiency, determine whether to 
implement additional basin modifications in 
summer 2008 for water quality treatment 
enhancement.  

Ongoing.

Ongoing.

Continue distribution of door hangars.

Ongoing.

System was inactive in 2006-07, while measures were taken to 
enhance less than satisfactory treatment efficiency at the facility.  
A maintenance access pad and pump intake cage screen were 
constructed, and structural  modifications are being designed for 
the energy dissipation basin to improve pretreatment prior to 
uptake into the treatment system. 

Install and operate, during dry weather, media filter and 
UV disinfection urban runoff treatment system at the 
J01P28 energy dissipation basin.

Ongoing/long term.

AC-fib2f

Permittees provided and stocked doggy bags dispensers at select 
parks (need determined by Permittee) in Aliso Creek Watershed.  
Park signs explain the need for park users to pick up their pet 
waste.  

Continue stocking dispensers and adding additional 
dispensers as need is identified.

2007 - 2010

Install, stock, or provide bag dispensers for collection 
and disposal of dog fecal waste parks in the Aliso 
Creek watershed. Canine feces are a source of 
bacteria.

AC-fib2c

AC-fib2b

Construction completed in December 2005. Upon startup, the 
system was determined to be of insufficient size to treat design 
flows. Modifications were performed to allow it to be operated at a 
much lower inflow rate commensurate with the treatment capacity 
of the sand filter. The modified system was restarted and 
operated from October 2006 through January 2007 to evaluate the 
treatment efficiency of the sand filter technology. An evaluation 
was prepared which reported removal efficiencies of 90% for fecal 
indicator bacteria, as well as favorable reductions in suspended 
solids and associated particulate metals and nutrients.

Treatment system presently inactive pending 
decision on ultimate disposition of the system. 

Implement the Munger Stormdrain sand filter treatment 
system, supported in part by Proposition 13 Nonpoint 
Source Control grant award.

Distributed door hangers, residential and HOA/Common interest 
area (CIA) BMP fact sheets, and one-on-one education/outreach. 

Cooperate under the Integrated Regional Water 
Management Plan with South Countywide efforts to 
identify and seek funding for structural and non-
structural BMP implementation programs targeted at 
bacteria and other 303(d) constituents of concern in the 
Aliso watershed.

Implement the WUEPE grant program.

The Permittees have undertaken action to attempt to identify, 
eliminate and proactively prevent sources of bacteria from 
entering the storm drain system using a variety of approaches 
including: Field Investigation and Identification Sources of 
Indicator Bacteria; Storm Drain Area Mapping; and Drainage 
Facility Maintenance.  

Continue to implement the Dry Weather Monitoring 
Program to evaluate whether source control can 
effect a significant reduction in receiving water 
levels of indicator bacteria.

Implement LIP Section A-10 ID/IC and report incidents 
involving watershed fecal coliform.

AC-fib2g

Ongoing.Create and post signs at approximately 28 locations 
along Aliso Creek warning the public not to wade or 
swim in the water.

Installation was completed in 2000.  Signs are maintained along 
the creek. 

Ongoing sign maintenance

Distribute door hangars, residential-related BMPs, and 
one-on-one education/outreach.  

Succeeded in the competition for IRWMP implementation grant, 
giving top priority to the Water Use Efficiency Program Expansion 
(WUEPE), to promote landscaping retrofits and Smartimers that 
would help prevent surface water pollution by bacteria and other 
303(d) constituents of concern.   

AC-fib1j

AC-fib2a

Ongoing.

Sign placed at public horse trailer parking lot at Aliso & Wood 
Canyon Regional Park requesting that public place horse and 
trailer waste in receptacles provided.  Signs and plastic “doggie 
bags” have been placed in pet areas of Aliso & Wood Canyon 
Regional Park for pet waste cleanup.

Investigate locations for placement of additional 
signs.

AC-fib2e

AC-fib2h

Pursue strategies recommended in the USACE Aliso 
Creek Watershed Management Plan as opportunities 
arise for projects that would reduce bacteria and other 
303(d) constituents of concern.

Place appropriate signage in horse and dog use areas 
of parks.

Ongoing/long term.

AC-fib2d Ongoing.

The second phase of the Army Corps of Engineers Section 206 
Ecosystem Restoration of Sulphur Creek was funded and 
scheduled to occur during Fall-Winter 2007.  The Narco Channel 
Restoration at J04@J03 was completed in September 2007.

Complete the construction of the Phase II Army 
Corps Restoration Project on Sulphur Creek.
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EXHIBIT 13:  ALISO CREEK WATERSHED - ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Laguna Woods

Laguna Niguel
Laguna Hills

Watershed Cities
County of Orange
OC Flood Control District

Mission Viejo

Mission Viejo

Lake Forest
MWDOC
IRWD

Laguna Hills

Continue verifying funding sources and develop the 
public input process, technical details and 
CEQA/NEPA documents for SUPER Project 
implementation.

AC-fib2n Conserve water and reduce irrigation runoff by 
converting landscaped medians from high water usage 
plants to low water use plants.

Continue to pursue coordination with Federal and State agencies 
to identify funding sources and develop the conceptual plan.  
Partial funding was secured through the successful IRWMP 
Implementation Grant.  South Coast Water District began 
investigating the potential and permitting for beneficial re-use of 
desalinized Aliso Creek water to blend with treatment plant 
recycled water, improving its marketability. 

Pursue the implementation of the Aliso SUPER Project 
(Stabilization, Utilities Protection, and Environmental 
Restoration).

AC-fib2j

While not technically a catch basin or in-line pipe filter, the City 
identified Americast Industries' Filterra Storm Water Treatment 
System as a candidate system.

Continue to research devices. Ongoing/long term.

AC-fib2l Evaluate a bio-retention structural BMP.  Identify a 
suitable site for a bio-retention structural BMP either on 
a City site or privately-owned site.  Construct the BMP 
on a City project or require a private developer to 
construct one on a private site. If a public site, test the 
BMP for the bacteria, phosphorous and toxicity 
removal efficiencies in dry-weather runoff or first flush 
events.  If a private site, attempt to enter into an 
agreement to perform testing of the device on-site.  
Test results from other sources suggest that bio-
retention based structural BMPs may mimic 
constructed wetlands in the removal efficiencies of 
bacteria

installed Americast Industries' Filterra Storm Water Treatment 
System at CVS Pharmacy on Alicia Parkway and Target on Los 
Alisos Boulevard within the Aliso Creek watershed.  Fiterra began 
conducting a third party study of one Filterra unit in Marina del 
Rey, CA on a collector street.  Conditioned Mission Hospital and 
Mission Marketplace to install Filterra untis on redevelopment 
projects.

Test Americast Industries' Filterra Storm Water 
Treatment Systems in Mission Viejo for bacteria 
indicators, and as budget allows, for the 
constituents of concern in the Aliso Creek 
Watershed.  Based upon the performance of the 
Filterra Storm Water Treatment System, condition 
other priority projects to use bio-retention based 
BMPs.  Potentially test Modular Wetlands Systems 
developed in San Diego County.

Ongoing/long term.

AC-fib2k Attempt to identify catch basin or in-line pipe filters that 
will assist in lowering bacteria concentrations in Aliso 
Creek and San Juan Creek. Periodically consult with 
the County and Orange County jurisdictions regarding 
the success of catch basin or in-line filters tested as 
opportunities arise.

Ongoing/long term.

Final report due Winter 2008.

Ongoing.

Ongoing/long term. Mission Viejo

2007-2008

Implement programs to install catch basin filters at 
suitable sites.  Organic debris in the MS4 promotes 
bacteria growth.   

AC-fib2i

Continue debris gate installation as feasible with 
remaining Control funds.  Evaluate data for 
effectiveness and present in the Final Report to the 
State.

Installed debris gates on selected catch basins using funding from 
the Control component of the Sulphur Solution Grant, and 
collected post-installation effectiveness data.

Laguna Woods has installed inserts in all of the publicly owned 
catch basins within the Aliso Creek Watershed.  Inserts are 
maintained three times annually.  

Implement and report progress annually.  Continue 
to maintain inserts.

Design and implement the Alicia Parkway Median Rehabilitation 
Project from Paseo De Valencia to Moulton Parkway. 
Approximately 21,500 square feet of high water usage plant 
materials will be replaced to low water use plant 
materials/hardscape.

Design of El Toro Road Parkway Project will replace 
approximately 27,00 square feet of high water use plant materials 
to low water use plant materials/hardscape.

Project construction/completion. 2007-2008.

2007-2008.Project completion.

AC-fib2o Install SmarTimer irrigation controllers at City parks. Installed at two City parks/open space areas. Install additional commercial-grade satellite linked 
SmarTimers as funding becomes available.  
Metropolitan Water District of Southern California 
offers rebates to partly cover the cost of the 
SmarTimers.

Reduce urban runoff and conserve water through 
SmarTimer irrigation controller program within J01P08 
subwatershed

Continued collaborative implementation -  Program participation 
offered to approximately 500 single-family homes; received 
approximately 10%participation.  Program retrofit activities and  
monitoring activities were completed.  A draft report summarizing 
project implementation and evaluation is currently under 
production and review.

AC-fib2m Project completion.
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EXHIBIT 13:  ALISO CREEK WATERSHED - ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

AC-fib2p For new development and redevelopment projects, 
condition projects to install floor drains in trash bin 
enclosures and connect these to the sanitary sewer 
system to prevent bacteria-laden liquids that leach 
from bins and trash bin wash water from reaching the 
storm drain system.

At least eight new development and redevelopment projects 
installed trash enclosure floor drains and connected them to the 
sanitary sewer system.

Continue to condition new development and 
redevelopment projects to upgrade their trash bin 
enclosures.

Ongoing/long term. Mission Viejo

Exhibit 13:  Watershed Action Plan Strategy Table [Fecal Indicator Bacteria] Attachment D-2-13 November 15, 2007

0039237



 
 
 
 

ATTACHMENT D-3 
 

Aliso Creek High Priority Drains – 
Monitoring Efforts & Effectiveness 

Assessment 
 
 

0039238



EXHIBIT 13, ATTACHMENT D-3 
 

2006-07 Watershed Annual Report                                 November 15, 2007 
Aliso Creek Watershed 

Exhibit 13 – Attachment D-3 – pg 1 

Aliso Creek High Priority Drains – Monitoring Efforts & Effectiveness Assessments 

High 
Priority 
Drain 

Jurisdiction 

Cross 
Reference to 
Aliso Creek 

WAP Strategy 
Table-Fecal 

Coliform 

Comments/Monitoring Efforts/Effectiveness Assessments 

J01P08 Lake Forest AC-fib1d 
 

AC-fib1e 
 

AC-fib1g 
 

AC-fib2a 
 

AC-fib2b 
 

AC-fib2c 
 

AC-fib2d 
    

The City of Lake Forest continued its collaborative implementation of the urban runoff 
reduction and water conservation program within the J01P08 tributary area through the 
use of “SmarTimer” irrigation controllers and promotion of appropriate irrigation 
practices.  Program participation was offered to approximately 500 single-family homes 
which yielded approximately 10 percent (about 50 homes) participation.  These 50 
participating homes were retrofitted with SmarTimer irrigation controllers.  The program  
monitoring activities were completed and a draft report summarizing the project 
implementation and evaluation is currently under production and review. 
 
The City continued participation in the SmarTimer and Edgescape Evaluation Program 
(SEEP) which is partially funded through a Proposition 40 grant.  The goal of the program 
is to evaluate the effectiveness of urban runoff reductions through implementation of 
retrofit BMP opportunities such as: “smart”  irrigation controllers, irrigation system 
upgrades and landscape/plant pallet upgrades.  During this reporting period, the City 
completed water flow and quality monitoring at its project site.  During the next reporting 
period, BMP retrofits will be selected and deployed.  This will be followed by another 
round of water flow and quality monitoring in order to assess and evaluate pre- and post-
retrofit conditions.   
 
Authorized Inspectors continued source tracking/reconnaissance within the J01P08 
tributary area; however, no significant or direct sources have been detected.  Outreach/ 
education efforts were also continued within the J01P08 tributary area with inspectors 
distributing irrigation runoff reduction information, water quality door hangers, water 
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Aliso Creek High Priority Drains – Monitoring Efforts & Effectiveness Assessments 

High 
Priority 
Drain 

Jurisdiction 

Cross 
Reference to 
Aliso Creek 

WAP Strategy 
Table-Fecal 

Coliform 

Comments/Monitoring Efforts/Effectiveness Assessments 

   quality brochures, and one-on-one education throughout the area.   
 
Following the completion of updates and revisions to designated BMPs of the City’s Local 
Implementation Plan for Homeowners Associations (HOA) and residential areas, a 
courtesy educational reminder package was sent to each HOA in the City. 
 
The City continued maintenance of a pollution prevention web page and published water 
quality articles related to priority water quality issues in the City’s newsletter, The Leaflet.  
The Leaflet is distributed to all 29,000 mailing addresses within the City on a bi-monthly 
basis.  The City also published and distributed mailers promoting prevention of urban 
runoff pollution to approximately 18,000 homes.  The City also collaborated with the 
City’s solid waste disposal franchisee to display water quality placards on the side of the 
vehicles used within the City.   
 
Additional educational/outreach efforts included continued operation of an artificial turf 
demonstration project at Concourse Park.  This park is predominantly used by residents 
within the J01P08 sub-watershed area.  Further, City staff hosted an Earth Day/Arbor 
Day celebration which focused on priority water quality issues within the City of Lake 
Forest, as well as the promotion of pollution prevention and water conservation (reducing 
over-irrigation) BMPs in the home.  City staff also participated in the 2007 Children’s 
Water Education Festival by providing presentations of local watershed concepts and 
local water quality issues.  The City collaborated with the El Toro Water District to 
promote water quality, pollution prevention, and water conservation at their Open House 
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   event.  Lastly, the City sponsored and hosted a clean-up event within a segment of Aliso 
Creek near the City’s border with the I-5 freeway.        
 
Application of new “Thermoplast” catch basin markers was continued on high-traffic 
street drains; however, during this reporting period, selected residential areas were 
marked using spray paint stencils.  City staff has implemented this re-stenciling program 
in coordination with volunteer groups such as the Boy Scouts of America and Soroptimist 
International.  Staff’s assessment of the program indicates that there are additional 
outreach/educational benefits captured in training the volunteer groups and, in turn, the 
volunteer groups make a notable impression in the neighborhoods they complete work in.  
It appears that the impressions made through City collaboration with the volunteer 
groups and neighborhood residents create personal investment in water 
quality/environmental issues which promotes positive behavior changes. 
 
Construction of the Munger Sand Filter was completed.  Operations continued through 
this reporting period along with water sampling and monitoring.  A report summarizing 
the findings of the project was completed in March 2007.  In addition, the City is currently 
coordinating with the County in an effort to identify pollution prevention and source 
control BMP opportunities within the sub-watershed. 
 
Staff completed work with the City Attorney to complete revisions of municipal code to 
provide increased enforcement authority including fines for water quality violations.  
Following City Council approval and adoption, Title 15 of the Lake Forest Municipal 
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   Code became effective in February 2007.  A copy of the Municipal Code may be viewed 
on the City’s website at: www.ci.lake-forest.ca.us. 
 

J07P02 Mission Viejo AC-gen3d 
 

AC-fib1i 
 

AC-fib2l 
 

AC-fib1g 
 

AC-fib2o 
 

Structural & Non-Structural Assessments for High-Priority Storm Drain, J07P02 
 
The probable sources of fecal coliform within the J07P02 sub-watershed may include trash 
bin enclosure runoff, animal and pet waste, sewage, landscape waste and organic debris, 
irrigation runoff, gutter and catch basin muck, and other sources likely to propagate 
indicator fecal bacteria/pathogens.  In an effort to reduce discharges of indicator fecal 
bacteria/pathogens, the City performs several structural and non-structural management 
measures.  Below are the descriptions of the programs emphasizing non-structural 
management measures and any observed results of those programs and discussions of 
current structural management measures and proposed activities for the next reporting 
period. 
 
Non-Structural Management Practices and Assessments in the J07P02 Drainage Area 
 
The principal non-structural management practices implemented within the J07P02 sub-
watershed are enhanced City of Mission Viejo Local Implementation Programs such as 
the Public Education, Existing Development, and Municipal Programs.  Enhancements 
made to these three programs specifically targeting indicator fecal bacteria/pathogens are 
discussed below. 
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   Public Education Program 
The City conducted an Environmental Fair at the Mission Viejo Civic Center on June 1, 
2007.  Approximately 700 third and fourth grade students, teachers, and parents attended 
the Environmental Fair to participate in a day of water quality and recycling themed 
activities.  Several presentations emphasized not washing down impervious areas, 
preventing irrigation runoff and water conservation, picking up after pets, and disposing 
of trash properly, all of which are potential sources of indicator fecal bacteria. Based upon 
follow-up survey results, the program was effective in teaching the City's youngest 
residents not to perform activities that could contribute toward indicator fecal bacteria 
loadings in the sub-watershed.  Typically, children will also convey lessons learned at 
school to their parents especially after a child observes their parents performing an 
activity that the child learned adversely affected water quality. 
 
In the Fall 2006 edition of the City Outlook newsletter, explained the environmental 
impacts of residential car washing and recommended that Mission Viejo residents take 
their cars to a commercial car wash.  The Winter 2006/2007 City Outlook covered slope 
protection from winter rains, locations where residents can obtain free City provided 
sandbags for sediment control, general tips for reducing urban runoff and facts about the 
City storm drain system, and the City’s new “Operation Clean Street” street sweeping 
awareness program.  Operation Clean Street emphasizes the importance of moving 
vehicles parked on public streets on street sweeping day.  The Spring 2007 City Outlook 
newsletter concentrated on keeping cigarette butts out of the water.  The Summer 2007 
City Outlook newsletter focused on household pesticide use and suggested using the least 
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   toxic methods for controlling insects in order to prevent pesticides from being carried in 
water runoff to local creeks.  City staff believes that this type of education was effective in 
reducing the number of water quality violations.  (Aliso Creek WAP Item AC-gen3d) 
 
Existing Development Program 
During the period of October 1, 2006 - September 30, 2007, the total number of water 
quality complaints investigated by City Code and Water Quality Enforcement within the 
J07P02 sub-watershed remained steady at three in comparison with the prior reporting 
period.    For reference, the number of water quality complaints during 2004/2005 was 
fifteen and 2005/2006 was three.  The nature of the complaints during the 2006/2007 
period; however, were related to pool filters, dripping oil from a vehicle, and construction 
material runoff all of which are not potential sources of indicator fecal bacteria.  Orange 
County Health Care Agency staff noted no dirty trash dumpsters within the J07P02 sub-
watershed during the reporting period. 
 
Municipal Program 
City staff continued to implement the appropriate BMPs for municipal sites.  During the 
annual report process, the Public Services Department Contract Administrators reviewed 
municipal sites for compliance with the City's Municipal BMP Factsheets, which include 
BMPs related to irrigation overwatering, landscaping waste, and disposal of trash.  The 
"Action Plan" table within the City's 2007 Program Effectiveness Assessment shows that 
the total number of sites that need monitoring for leaf debris/removal fell; however, the 
number of sites that need monitoring for irrigation overwatering increased.  This is 
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   because City staff has placed a renewed emphasis on reclaimed irrigation runoff control.  
The City judges that the Municipal Program has been very effective at preventing 
indicator fecal bacteria from entering the storm drain system. 
 
Additionally, the City continues with its street sweeping program by sweeping arterial 
highways once per week and residential streets every other week.  Organic debris in the 
storm drain system promotes bacteria growth; therefore, keeping organic debris out of the 
system will help to reduce indicator fecal bacteria. 
 
Structural Management Practices and Assessments in the J07P02 Drainage Area 
 
English Creek Restoration Project 
The City of Mission Viejo has been working with the Army Corps of Engineers on the 
Detailed Project Report for the English Creek Aquatic Restoration Project.  The DPR is 
expected to be completed sometime in 2008.  The project's boundaries span from the 
J07P02 outfall at Entidad on the north to the City of Lake Forest limit on the south.  The 
project seeks to implement measures aimed at restoring aquatic habitat, which may in 
turn, provide water quality benefits such as indicator fecal bacteria reduction. (Aliso 
Creek WAP Item AC-fib1i) 
 
Bio-filtration Structural BMP Evaluation 
During the past two fiscal years, the City has researched bio-retention BMPs for new or 
significant redevelopment projects.  As a result, the City has conditioned several 
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   redevelopment and new development projects to install bio-filtration structural BMPs.  
One type of bio-filtration structural BMP, Americast Industries’ Filterra Stormwater 
Treatment Device, was installed at the CVS Pharmacy in Mission Viejo in February 2007.  
This was the first such installation of Filterra in California.  Subsequently, Target of 
Mission Viejo installed these devices and several other projects have been required to 
install bio-filtration structural BMPs.  Both of these developments are in the Aliso Creek 
watershed.  As a result of this growing trend, other companies have begun to offer bio-
filtration structural BMPs like the Modular Wetlands system offered by Modular 
Wetlands Systems, Inc. in Oceanside, California.  If results show these devices are capable 
of treating storm water runoff for indicator fecal bacteria, the device may be 
recommended for use at sites within the J07P02 sub-watershed.  (Aliso Creek WAP Item 
AC-fib2l) 
 
SEEP Project 
The City of Mission Viejo has four sites within the English Canyon Creek included in the 
SmarTimer/Edgescape Evaluation Project (SEEP).  One of the residential neighborhoods 
drains to J07P02.  SEEP will evaluate a variety of different approaches involving 
SmarTimers, landscape conversions, and irrigation head conversions to determine which 
combinations produce the greatest reductions in urban runoff.  This project was awarded 
$992,000 in grant funding by the State Water Resources Control Board on September 21, 
2006.   The pre-construction monitoring has been completed, and the City is currently in 
the process of working with the homeowners to install the improvements at the sites.  At 
the time of the writing of this update, 55 applications have been received and the 
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   contractor installing SmarTimers for the “SmarTimer only” “A” neighborhoods has 
installed 26 SmarTimers.  (Aliso Creek WAP Item AC-fib1g) 
 
Trash Bin Enclosure Connections to the Sanitary Sewer System  
Most new development and redevelopment projects within the City are conditioned to 
replace or upgrade trash bin enclosures to install a drain inlet within the floor and connect 
them to the sanitary sewer system to prevent bacteria-laden liquids, which may leach 
from trash bins, from entering the storm drain system. Additionally, the drain inlets serve 
to prevent illegal discharges when washing out trash enclosures, as the wash water will 
enter the sanitary sewer system.  Approximately eight developments installed or 
retrofitted trash bin enclosures during FY 2006-2007.  (Aliso Creek WAP Item AC-fib2o) 
 
Status Report for High-Priority Storm Drain, J07P02 
 
Causes of Impairment 
The J07P02 drainage area is composed of commercial and residential areas with 
intermixed parks and open spaces such as the Wilderness Glen.  J07P02 discharges into 
English Canyon Creek, the aforementioned location of the English Creek Aquatic Habitat 
Restoration Project.  The probable causes of indicator fecal bacteria within the J07P02 sub-
watershed continue to include both natural and anthropogenic sources.   
 
Many of the NPDES storm water program managers within South Orange County believe 
that the predominant natural source of indicator fecal bacteria is probably wild birds, 
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   whose droppings are deposited on surfaces throughout the watershed and are washed 
into the J07P02 pipe system by rainfall or irrigation runoff.  In the past, the City has also 
observed bat colonies and raccoons and their fecal material within the J07P02 storm drain 
pipe system.  Wild animal sources are not the only naturally occurring sources.  Fecal 
bacteria can also naturally propagate in the environment.  Rotting organic debris, dead 
animals, and bio-slime coating sediment particles and damp pipe walls are probably the 
largest environmentally occurring sources.  During the warm season, environmentally 
propagated bacteria may constitute a larger proportion of the total bacteria load than 
sources from birds, bat colonies, and raccoons.   
 
Anthropogenic sources of indicator fecal bacteria include decomposing grass clippings 
and landscaping leaf debris from ornamental landscaping, organic fertilizers, pet waste, 
grease interceptor overflows, sewage leaks and spills, and decomposing food and other 
organic wastes leaching from poorly maintained trash cans and trash bin enclosures. Since 
ornamental landscaping is so predominant in the J07P02 drainage area and the number of 
sewage leaks and spills and grease interceptor overflows are few, grass clippings and leaf 
debris probably constitute the largest share of all the anthropogenic sources. 
 
As written in the 2006-2007 City of Mission Viejo Annual Storm Water Report, where 
exceedances occur of total coliform, the City believes this may be attributable to organic 
debris build-up and decay.  However, regarding fecal coliform, the City has not 
established this possible link. 
 

0039248



EXHIBIT 13, ATTACHMENT D-3 
 

2006-07 Watershed Annual Report                                 November 15, 2007 
Aliso Creek Watershed 

Exhibit 13 – Attachment D-3 – pg 11 

Aliso Creek High Priority Drains – Monitoring Efforts & Effectiveness Assessments 

High 
Priority 
Drain 

Jurisdiction 

Cross 
Reference to 
Aliso Creek 

WAP Strategy 
Table-Fecal 

Coliform 

Comments/Monitoring Efforts/Effectiveness Assessments 

   Any of these materials can contribute to bacteria-propagating muck in the MS4.  Muck in 
gutters, catch basins, and pipes store bacteria that can be captured and transported by 
passing irrigation or storm water runoff flows. 
 
Future Management Activities Planned 
Because the City of Mission Viejo continues to believe that the controllable sources of 
indicator fecal bacteria is ornamental landscaping, pet waste, grease interceptor 
overflows, and food and organic wastes leaching from trash bin containers, the City will 
continue to pursue structural management activities that will mitigate against these 
sources, such as the SEEP Project and connecting trash bin enclosure floor drains to the 
sanitary sewer system, and the City will continue to implement non-structural 
management measures, such as educational programs, inspection programs, and 
municipal programs aimed at reducing urban runoff and preventing organic debris from 
entering the storm drain system. 
 

J06 Laguna Woods AC-fib1d 
  
  
 
 

The City continues to use the dry weather monitoring program as a tool to direct 
resources as needed.  The 2007 dry weather monitoring program resulted in one direct 
notification to the City for elevated levels requiring an immediate response by the City. 
The field notes indicated that turbidity was outside of the tolerance interval and that the 
pipe discharge was turbid and bright orange in color (looks like iron spring water).  
Coliform levels show some variation over the monitoring period but are a fraction of the 
tolerance interval but not at compliance levels.  Additionally, dissolved oxygen levels and 
nickel and cadmium are above the tolerance levels indicating potential anthropogenic 
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sources and the need for continued source reconnaissance investigation.  There are no 
structural BMPs associated with the priority drain and nonstructural BMPs are 
implemented as part of the comprehensive stormwater program.  The water quality trend 
over the last two years has been consistent and there is not enough date to indicate if non 
structural BMP implementation will result in long term reduction bacteria levels.  The 
specific analysis of the watershed-wide monitoring program will be presented as an 
addendum to this report. 
 

AC-fib1g & 
AC-fib1h 

The City has been participating in the SEEP Project.  The site selected is the same as the 
dry weather monitoring priority drain within the Aliso Creek drainage.  As part of the 
project, flow data will be collected for both pre and post installation of smart-timers 
within the selected sub watershed.  The data will help determine the effectiveness of the 
smart-timers at reducing nuisance runoff from irrigation.  The flow data will also provide 
information to the City to help understand the typical residential discharge flow within 
the Aliso Creek drainage.  The city will provide local match in the form of labor and 
monitoring costs.  The specific implementation costs are currently being developed.  
 

AC-fib2a The City continues to promote bacteria source reduction through education and 
distribution of doggie bags at City events such as Inner Coastal Cleanup Day on Aliso 
Creek and ETWD Open House.  The LWV HOA has installed doggie bag dispensers along 
the trail portion of the creek and maintains the stock.  Intuitively we recognize that this 
type of BMP can make a significant impact in improving water quality; however, it is 
difficult to quantify. 
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AC-fib2b & 

AC- fc2d 
 

The City continues to implement bacteria source reduction activities through the Code 
enforcement and stormwater program inspection program.  During the 2005-06 reporting 
period the City responded to 13 incidents/ conditions that could have specially 
contributed to bacteria loading in the watershed. Beyond the bacteria sources, the City 
responded to 15 incidents/ conditions relating to other pollutants such as oil, construction 
activities and material storage. There was one sewer spill in Aliso Creek. The primary 
type of incident response related to dumpster and maintenance issues in the commercial 
districts.  Many incidents are follow-ups to the restaurant inspection program and result 
in follow-up activities by City staff.  Staff continues to follow up one on one with 
residential issues and provides educational material within the watershed.  The new 
residents program continues to be a very successful form for outreaching to the public.  
The new residents program reaches citywide not just Aliso Creek watershed.  Landscape 
and maintenance issues are coordinated through the master HOA.  We continue to meet 
with their staff to address BMP issues.  We had a joint meeting with ETWD and PCM to 
address sewer spill response and notification requirements, and participated in the 
training of the HOA street maintenance program staff. 
 

  

AC-fib2i For the past three years, the City has had a catch basin insert program for all public catch 
basins in the public right of way including those drains that feed to Aliso Creek.  
Maintenance of those inserts is done three times per year and has resulted in an estimated 
removal of 2.5 cubic yards of material for the Aliso Creek drainage.  Material removed 
includes approximately 65% leaf material which can be a source of bacteria.  The program 
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  continues in the 2006-07 reporting period. 
 

J05 Laguna Hills AC-fib2n 
 

AC-fib1e 
 

AC-fib1f 
 

AC-fib1g 
 

AC-fib1h 

J05 outfall at Aliso Creek carries drainage from an upstream wetland (Aliso Hills 
Channel) as well as residential areas. The purpose of the wetland is to improve water 
quality. The probable causes of fecal coliform and Enterococcus bacteria within the J05 
drainage area include both natural and anthropogenic sources.  The predominant original 
natural source is probably wild birds, and other animals whose droppings contribute to 
the bacteria levels in the Aliso Hills channel.   
 
Anthropogenic sources of fecal bacteria include decomposing grass clippings and 
landscaping leaf debris, organic fertilizers and soil amendments, household pet waste, 
grease interceptor malfunctions, and decomposing food and other organic wastes from 
littering or from inadequately maintained trash cans and enclosures.  City Staff is 
currently working on a SmarTimer Edgescape Evaluation Program that addresses excess 
runoff from adjacent properties upstream of the J05 high priority drain.  City Staff is 
hoping this program will generate data that shows that excess landscaping debris and 
runoff is a cause of fecal bacteria in our MS4. The program update will be addressed later 
in this report. 
 
For the months of July – September 2007, 3 water samples were obtained from the 
wetlands this Dry Weather Monitoring Season.  The average bacteria concentrations for 
these months are as follows:  
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Fecal Coliform = 29,333 cfu/100ml, 
Enterococcus = 16,500 cfu/100ml.  
 
A trend analysis is difficult to perform at this point due to the lack of data. Trends will be 
able to be analyzed in January 2008, once more data is obtained from the County.  
 
The non-structural BMP’s in this drainage area are on-going. Some of the non-structural 
BMPs at this location during this reporting period are as follows:  
 
The City recently installed six wetlands informational signs along the sides of the 
wetlands - J05 channel. These signs were installed in order to provide educational 
information to the trail users about the importance of a healthy habitat.  Educational signs 
such as these increase public water quality awareness.  
 
City Staff held two cleanup events in the Aliso Hills Channel J05P03 (City Wetlands) in FY 
06-07, which did incorporate this outfall location. Approximately 5400 lbs of trash was 
picked up at this location from these events. 
 
Furthermore, the condos and apartments upstream of this outfall were sent educational 
letters and brochures addressing the importance of water quality. The educational 
material discussed pet waste cleanup, landscape and gardening BMPs (which may 
contribute to bacteria) as well as other BMPs. 
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‘Doggie walk bags’ and waste cans for disposal of dog fecal waste, have been installed at 
all parks throughout the City.  The Community center sports park which is approximately 
one mile upstream of the monitoring location is also stocked regularly with these ‘doggie 
walk bags.’ 
 
Streets Sweeping occurs on a regular basis throughout the City. All arterials are swept 
weekly, and residential streets are swept twice a month. Street sweepers have been 
informed of areas where the City has installed catch basin debris gates, in order for the 
sweepers to pay extra attention at these locations so all the trash lying in front of these 
gates is all picked up. 
 
The City posts water quality articles in its quarterly newsletter.  Water quality articles 
include best management practices to clean pet waste, garden waste, as well as car 
washing practices, etc.  The newsletter is sent to all residents in the City.  
 
An update of the structural BMPs this reporting period is as follows: 
 
Catch Basin Debris Gates 
The City identified structural BMPs such as catch basin gates and in line baskets to assist 
in lowering bacterial concentrations entering the storm drain, throughout the City.  The 
‘Control’ component of the Sulpher Solution Project proposes to install debris gates as 
‘protective screens’ to prevent trash from entering the MS4. 38 debris gates were installed 
at 18 locations along the J05 drainage area. The debris gates are designed to remain closed 
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during low flow conditions but open during high storm flows in order to prevent 
flooding.  The gates keep debris out of the MS4 and within reach of street sweepers.  
Capital cost is about $1500 per gate; each catch basin requires between 1 and 3 gates.  
There is no dedicated maintenance cost because cleaning is done by street sweepers.  If 
necessary, the baskets are cleaned during the City’s annual catch basin cleaning.  
 
Previous testing at a number of sites has shown significant reduction in trash, debris as 
well as organic debris that may contribute to bacteria growth. Testing and sampling 
strictly in the Laguna Hills’ sites has shown an average decrease in soil / muck from an 
average of 1.5 cubic feet per catch basin to 0.3 cubic feet per catch basin. Also, the average 
amount of trash / debris from each catch basin has decreased from an average of 4.73 
cubic feet per catch basin, to 1.4 cubic feet per catch basin.  Soil / wet muck and organic 
debris may contribute to bacteria growth, and the significant decrease in amount of wet 
muck and organic debris per catch basin shows a reduction in bacteria load.  Final 
evaluations including all data analysis and conclusions will not be available in FY 2007-
2008. 
 
The first phase of the debris gates installation has been completed, and final analysis will 
be available in FY 2007-2008.  Moreover, additional debris gates will be installed based 
upon the grant monies left over from the Sulpher Solution Project.  The additional 
installations, and data analysis will be performed in the next reporting period. 
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Greenback Landscape Retrofits 
The City completed the 'Greenback Landscape Renewal Grant Program', by performing 
final inspections and issuing final rebates to homeowners. In this program, incentives 
were provided to private and public landowners to renew existing landscaping to reduce 
water/fertilizer demand, water waste, and runoff.  One of the goals of this project was to 
encourage public and individual awareness and commitment to changing the prevailing 
design of suburban landscaping so as to reduce bacteria and other 303(d) constituents of 
concern.    
 
Within Laguna Hills, a total of 14 homes were approved to participate in the program.  A 
total amount of $16,832.27 was paid to these participants.  Within the J05 drainage area, 7 
homeowners participated in the program, and a total of $8,556.77 was paid in rebates. 
Projects ranged from replacing turf to artificial turf, to low water usage ground cover, to 
updating irrigation systems. The goal of the project was to reduce front yard urban runoff.  
The maximum rebate per applicant was $2000.00. 
 
Smart Timer / Edgescape Evaluation Program (SEEP) 
City Staff is participating with other South Orange County cities in the Smart Timer / 
Edgescape Evaluation Program (SEEP), to evaluate the effectiveness of BMPs and 
reduce/eliminate excess urban/irrigation runoff in the storm drain system. Four of the 
monitoring locations in this project, are located in the J05 drainage area, and three sites 
are located in the City wetlands in the Aliso Hills Channel, upstream of the J05 outfall.  In 
this past fiscal year, all necessary agreements with grant partners, the project contractor 
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and consultant were executed.  All sites were inspected and finalized by the cities.  The 
sampling and monitoring phase was initiated and all equipment was successfully 
installed at all of the sites. Pre-Project monitoring will be completed in September 2007. 
Preliminary proposals for the sites have been developed and are in the reviewing phase.   
 
ACTION PLAN SCHEDULE FY 2007-2008 
The pre-monitoring phase will be completed, whereupon the project site installation 
phase will be initiated.  Upon completion of the site installations and inspections by 
appropriate Staff, the post-monitoring phase will begin.  The post-monitoring and data 
assessment will be completed in FY 08-09. 
 
 Alicia Parkway Median Rehabilitation Project 
The Alicia Parkway Median Rehabilitation Project from Moulton Parkway to Paseo De 
Valencia. The location of the median is just upstream of the J05 outfall at the Aliso Creek 
monitoring location, and this median exists in the J05 drainage area.  This project 
proposes to replace approximately 21,500 square feet of high water use plant materials 
with low water use plant materials / hardscape in the median island.  Landscape wastes, 
organic fertilizers, and organic carbons in reclaimed water used for landscape irrigation 
are bacteria sources and growth media.  
 
In this reporting period, the construction was initiated.  The project will be over in the 
next reporting period. 
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El Toro Road Parkway roject 
The El Toro Road parkway improvement project includes replacement of approximately 
27,000 square feet of high water use plant materials with low water use plant 
materials/hardscape.  The project extends from Regional Center Drive to Avenida de la 
Carlota.  The project drains to the J01 channel which converges into the J05 channel. 
 
The City will continue working on the abovementioned projects (non-structural and 
structural) in FY2007-08.  Progress will be reported in the next Program Evaluation 
Assessment (PEA) report.   
 

J04 Laguna Niguel AC-fib1e 
 

AC-fib1c 
 

AC-fib2g 
 

AC-fib1f  
 

AC-fib1g 
 

AC-fib2b 
 

AC-fib2i 

Pursuant to California Water Code Sections 13225, 13267 and 13383, the Regional Water 
Quality Control Board – San Diego directed the City of Laguna Niguel, along with its 
NPDES Co-Permittee agencies in the Aliso Creek watershed, to submit an annual 
technical report by November 15 of each year beginning in 2006 for the annual period 
October through September, discussing the findings of bacteriological monitoring and 
control efforts.  Due to the compressed timeframe between the end of the annual 
monitoring period and the submittal of the Annual Report, RWQCB staff provided an 
opportunity, if needed, for the Co-Permittees to submit Supplemental Reports in January  
to incorporate any additional findings or action plans specific to high-priority storm drain 
locations. This Report has been prepared by the City of Laguna Niguel for the J04 storm 
drain with the assistance of the City of Laguna Hills, where the majority of J04’s upper 
drainage area is located.  The report is formatted to be consistent with the RWQCB’s letter 
of October 18, 2005, which provided that the County of Orange, as principal permittee, 
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prepare Supplemental Report sections 1 and 2 (water quality data and quality assurance 
provisions).  Sections 3 and 4 (program assessment and status reports for high priority 
drains) are the responsibility of the co-permittee municipalities.   
 

3. PROGRAM ASSESSMENT for J04  

Aliso 13225 Directive Monitoring 
  
The monthly bacteria geomeans at J04 for June through September 2001 through 2007, as 
collected under the provisions of the Aliso 13225 Directive, are shown below.  The “storm 
drain” bacteria data were collected about 400’ downstream of the J04 pipe outfall, just 
upstream of the open channel’s confluence with Sulphur Creek.  Monthly “storm drain” 
geomeans for J04 were as follows: 
 
J04 Storm Drain Monthly Fecal Indicator Bacteria Geomeans – 13225 Data  

Date Fecal Coliform Enterococcus 
June 2001 4,049 3,419 
July 2001 6,795 5,065 
August 2001 19,859 4,367 
September 2001 23,691 11,068 
   
June 2002 3,282 4,571 
July 2002 6,825 5,744 
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   August 2002 10,684 7,354 
September 2002 13,514 9,113 
   
June 2003 5,326 3,452 
July 2003 7,678 8,158 
August 2003 17,326 6,312 
September 2003 5,583 5,403 
   
June 2004 9,392 7,709 
July 2004 41,540 12,947 
August 2004 35,121 11,842 
September 2004 38,748 20,850 
   
June 2005 5,962 2,814 
July 2005 8,499 4,342 
August 2005 6,080 2,002 
September 2005 45,101 9,626 
   
June 2006 6,742 856 
July 2006 29,816 2,670 
August 2006 17,346 1,440 
September 2006 19,682 1,384 
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June 2007 8,310 8,276 
July 2007 35,439 25,822 
August 2007 49,745 20,606 
September 2007 32,921 19,605 

 
 
The 2006 Watershed Annual Report text included J04 in its summarizing comment that, 
despite fluctuations in fecal coliform concentrations sometimes as large as two orders of 
magnitude, there are no readily apparent trends, either upward or downward, in the 
bacteriological data for July – September 2001 through 2006.  As of 2007, out of the total 28 
reporting months since the Directive inception, the upstream Sulphur Creek site had a 
lower concentration than the downstream Sulphur Creek site at J04 in all but 4 months 
and the J04 drain discharge was consistently higher than Sulphur Creek either upstream 
or downstream, indicating that the drain discharge was fairly consistently affecting 
downstream conditions.   
 
The County’s trend analyses from the 13225 Directive data set for J04 for 2007 were not 
available to the City at the time this report was prepared.   
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Narco Channel Restoration Project Monitoring 
 
The 13225 bacteria data at were collected at roughly the same location (400’ downstream 
from the J04 outfall) as the “downstream” data set collected on a weekly basis for the 
Narco Channel Restoration Grant Project.  An “upstream” data set was also collected for 
the grant right at the J04 outfall.  The restoration project was constructed between January 
and May 2007, although the planting for the project was not installed until September.   
Post-construction sampling will continue through the end of November 2007.  Monthly 
bacteria geomeans were as follows:  
 
J04 Storm Drain Monthly Fecal Indicator Bacteria Geomeans – Narco Restoration  

Month Fecal coliform 
Upstream 

Fecal coliform 
Downstream 

Enterococcus 
Upstream 

Enterococcus 
Downstream 

Preconstruction 
    

July 2006 6,968 13,587 6,793 6,505 
August 2006 4,638 10,967 6,065 8,327 
September 2006 31,234 11,068 5,959 2,189 
October 2006 13,693 19,745 6,309 4,290 
Nov-Dec 2006 35,689 43,938 15,234 14,594 
January 2007 783 879 4,000 1,063 
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Postconstruction 

    

June 2007 6,173 4,095 7,391 5,462 
July 2007 10,627 3,271 14,095 14,797 
August 2007 15,174 7,233 13,367 11,184 
September 2007 5,871 8,090 11,219 10,651 

  
For five of the six months under pre-construction conditions, the fecal coliform 
concentration actually increased from the upstream to the downstream of the restoration 
site.  It was hoped that implementation of the restoration project would result in a bacteria 
concentration decrease at the downstream end of the restoration in the 50% range as a 
result of ultraviolet light, deposition, biofiltration and predation.  Based only on the Narco 
grant data for the first four months post-construction, reduction did occur for 3 of the 4 
months in the 35-70% range for fecal coliform but not for Enterococcus. This finding is 
consistent with previous wetland projects that have demonstrated the greater 
environmental persistence of Enterococcus.  It should be noted that planting activity 
(which included in-stream emergents vegetation) may have affected the September 
results. Final evaluation and conclusions will not be available until after the post-
construction monitoring period near the end of 2007.   
 
Up until 2006, ponded conditions precluded the making of a reliable estimate of the low-
flow rate at J04.  In Winter 2006, during the course of dewatering activity for the grading 
of the Narco Channel Restoration Project immediately downstream of the J04 outfall, a 
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   continuous flow monitor was mounted on the dewatering pipe.  The flow monitor 
showed an average daily flow of 0.21 mgd (equivalent to an average of 0.325 cfs).  Flow  
measurements or estimates were also made by the 13225 data collection team in Summer 
2007 and averaged 2.05 cfs.  The six-fold difference between the two figures may be partly 
a function of winter versus summer low flow rates, but is probably also affected by the 
late-morning data collection time for the 13225 team, as well as their instantaneous flow-
measuring procedure.  The grant’s 24-hour-continuous-flow monitor showed that J04 
flows tended to be higher during late morning than other parts of the day.  Groundwater 
seepage into the newly-graded channel, downstream of the dewatering pipe intake point, 
may also have played a part. 
 
Already-Implemented Non-Structural Management Practices and Assessments in the J04 
Drainage Area 
 
For the J04 drainage area, the routine implementation of non-structural management 
practices that help control bacteria discharges was described in the January 2007 report.  
The BMP descriptions are not repeated here except where appropriate to explain new 
developments in the reporting year.  In general, the quantitative effect of non-structural 
management practices on runoff quality may not be realistically estimatable.  
 

• Streets throughout most of the J04 drainage area in Laguna Niguel are swept twice 
monthly to reduce the discharge of organic debris and sediment particles to the 
storm drains.  During the reporting year, sweeping frequency at Aliso Niguel 
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   Road was increased to weekly as a test case in conjunction with a parking 
restriction program in this multi-family residential neighborhood.  The cost 
increase was $1,920 per year, plus a one-time cost of $1,000 to post the “no parking 
during sweeping” signs.   

 
Structural Management Practices and Assessments Being  Implemented  in the J04 
Drainage Area 
 
For the J04 drainage area, the structural management practices that help control bacteria 
discharges were described in the January 2007 report.  The structural BMP descriptions 
are not repeated here except where appropriate to explain new developments in the 
reporting year.   
 
 
Stream Restoration:  In September 2007, the stream restoration project was completed at 
Narco Channel between the J04 outfall and the point 400’ downstream (“J04 at J03”) 
where the channel enters Sulphur Creek.  The channel was widened, terraced and 
vegetated, and excess sediment built up in the J04 drain was removed, at a cost of 
approximately $1.4 million.  The post-construction assessment bacteria findings to date 
are summarized above, but the assessment will continue until the beginning of December 
2007.  The final project report is scheduled to be submitted in January 2008. 
 
Catch Basin Debris Gates:  Debris gates are designed to remain closed during low flow 
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   conditions but open during high storm flows in order to prevent flooding.  The gates keep 
debris out of the MS4 and within reach of street sweepers.   In addition to the 26 catch 
basins already fitted with debris gates in the J04 area, additional debris gate installations 
are scheduled for Fall 2007 to expend up to $200,000 in remaining Sulpur Solution grant 
funds and another $100,000 in local match funds from the Cities of Laguna Niguel and 
Laguna Hills.  It has not yet been determined how many installations of these new sites 
will be within the J04 drainage area. 
 
Preliminary effectiveness evaluations for catch basin debris gates were conducted during 
the reporting year.  For the 28 sites monitored, the volume of debris in the retrofitted catch 
basins prior to the Fall 2007 cleaning was reduced by an average of 84% compared to the 
pre-retrofit pre-cleaning 2006 condition.  Average soil material reduction was 81% and 
vegetative material reduction was 82%. In the field, however, the “average” post-retrofit 
soil volume was derived from only 5 catch basins, with the other 23 having no soil present 
to collect. Post-retrofit bacteria concentrations in the 5 catch basins actually sampled were 
enough higher than the pre-retrofit conditions for the total bacteria load to show an 
increase, possibly due to differences in the seasonal timing of the pre- versus post-retrofit 
samplings.    
 
Catch Basin Inserts:  72 Abtech catch basin insert filters were installed last year in the J04 
drainage area in Laguna Hills, with a benefiting area of approximately 80 acres. During 
the reporting year, the City was able to confirm that the filters are effective at removing 
trash and debris, which harbors bacteria.   
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Landscaping Retrofits:  Landscaping retrofits to reduce environmental impacts were 
encouraged through the GreenBack rebate program funded in 2005-2006 by the Sulphur 
Solution grant.  A public-sector GreenBack rebate site adjacent to the Narco Channel 
Restoration Project completed construction in September 2007.  28,515 square feet of 
Laguna Niguel Regional Park were converted from irrigated turfgrass to native 
vegetation and mulch at a cost of approximately $100,000.  Effectiveness was estimated 
rather than measured directly.   Irrigation water demand was estimated to be reduced by 
1.96 acre-feet annually based on the project area.   Over time by reducing the amount of 
irrigation water applied, the project may be expected to decrease the localized 
groundwater seepage rate into the adjacent Narco Channel, thereby reducing the J04 flow 
rate and (potentially) the bacteria loading to an indeterminate extent.   Irrigated turfgrass 
areas are also known to harbor fecal bacteria to a greater extent than drier native 
materials, so a reduction in bacteria “washoff” during storm events can be expected. 
 
Low Impact Design:  The Nellie Gail Ranch Homeowners Association and 5 single-family 
residences were identified as installing SmarTimer irrigation controllers during the 
reporting year.  Other than the pre-existing synthetic grass fields at La Paz Sports Park, no 
additional significant low-impact design projects are known to have been implemented 
during the reporting period in the J04 drainage area.   
 
Treatment/Detention Basins:  Other than the pre-existing treatment basins at La Paz 
Sports Park, no additional treatment or detention basins are known to have been 
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   implemented during the reporting period in the J04 drainage area.   
 
Treatment Vaults:  Other than the CDS vortex separator units at the CostCo and Kohl’s 
commercial sites installed between 2004 and 2005, no additional treatment vaults are 
know to have been implemented during the reporting period in the J04 drainage area.   
 
 
4.  STATUS REPORT for J04 (City of Laguna Niguel) 
 
Causes of Impairment:  The J04 drainage area is suburban, with land uses emphasizing 
commercial and residential with intermixed parks and open space.  The J04 drainage area 
includes portions of Laguna Niguel and Laguna Hills.  The J04 outfall discharges into 
400’-long Narco Channel in County-operated Laguna Niguel Regional Park before 
reaching Sulphur Creek (J03). 
 
The probable causes of fecal coliform and Enterococcus bacteria within the J04 sub-
watershed include both natural and anthropogenic sources.  The predominant 
uncontrollable natural source is probably wild birds, whose droppings are deposited on 
surfaces throughout the watershed and are washed into J04 by rainfall or irrigation 
runoff.  Field observations have also identified bat colonies, raccoons, rats and opossums 
within the J04 pipe system.  Fecal bacteria – both natural and anthropogenic -  also 
naturally propagate uncontrollably in the environment, in rich moist soils, in any rotting 
organic debris or dead animals, and in the bioslime coating sediment particles and damp 
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   pipe walls.  During the warm season, uncontrollable environmentally-propagated 
bacteria may be a much larger proportion of the total bacteria load than direct fecally-
derived bacteria.   
 
Anthropogenic sources of fecal bacteria include decomposing grass clippings and 
landscaping leaf debris, organic fertilizers and soil amendments, horse trail and 
household pet waste, grease interceptor malfunctions, and decomposing food and other 
organic wastes from littering or from inadequately maintained trash cans and enclosures. 
Pet and livestock manure and food wastes are largely controllable.  Due to the ubiquitous 
nature of irrigated ornamental landscaping in the master-planned communities that make 
up the J04 drainage area, landscaping organic and particulate debris are probably 
proportionally the largest of the anthropogenic sources.  The landscaping sources should 
be relatively controllable during dry weather through reduction of irrigation runoff, but 
would be less controllable during rainstorms, except to the extent that storm runoff can be 
contained on-site.  
 
Any of these materials can contribute to the bacteria-propagating muck and biofilms in 
the MS4. Channel sediments and damp muck in gutters, catch basins, and pipes serve as 
reservoirs of bacteria that can be re-suspended by passing runoff flows.  The flows that 
sustain and carry both natural and anthropogenic bacteria in J04 derive from controllable 
irrigation and other dry-weather urban surface runoff, and uncontrollable groundwater 
seepage and rainfall runoff.  
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   Of greatest concern with respect to actual pathogens is the possibility of sewage leaks or 
spills, which have been documented occasionally in J04 mostly in connection with 
multifamily housing; and sewage overflows from manholes, which have been 
occasionally detected during exceptionally intense and long-lasting storm events. There 
are no septic systems in the drainage area and the sewage infrastructure is relatively 
young and in good condition. 
 
Management Activities Implemented Within the Reporting Period  
 
All the non-structural management activities listed above were ongoing in the J04 drainage 
area during the reporting period. With respect to new initiatives, the following activity 
occurred during the reporting period (October 2005 through September 2006): 
 
Aliso Niguel Street Sweeping:  The sweeping frequency was increased to weekly and 
parking restrictions and enforcement were implemented.  
 
With respect to the structural management measures listed above, the following activities 
occurred during the reporting period (October 2005 through September 2006): 
 
Narco Channel Stream Restoration:  The restoration project was constructed between 
January and September 2007. 
 
GreenBack Landscaping Retrofits:  The site at Laguna Niguel Regional Park was 
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   constructed between July and September 2007. 
 
Planned Activities and BMP Evaluations for the Next Reporting Period 
 
Narco Channel Restoration:  The post-construction evaluation of the restoration project 
and submittal of the detailed final report will occur during the upcoming year. 
 
Catch Basin Debris Gates:  Installation of additional debris gates will continue in the J04 
drainage, using grant funds and other funds dedicated to this purpose.  The final report 
will be submitted during the upcoming year. 
 
Landscaping Retrofits:  The final report for the analysis of the GreenBack rebate sub-
project will be prepared submitted during the upcoming year.   
 

J01P28 Aliso Viejo AC-fib2e The City of Aliso Viejo has investigated land use activities within the watershed 
(including J01P28, J01P27, J01P26, J01P33 and J02P05) and has found no unusual activities 
that could distinguish this watershed from any other watershed typical of residential and 
commercial land use in Southern California.  In accordance with the direction given by 
San Diego Regional Water Quality Control Board (SDRWQCB) to Aliso Creek Co-
Permittees, the City has undertaken actions to identify eliminate and proactively prevent 
sources of bacteria from entering the storm drain system using one or more of the 
following approaches: 

• Field Investigation and Source Tracking of Indicator Bacteria 
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   • Water Quality Analyses 
• Code Enforcement  
• Ordinance Revision 
• Construction Site Inspections 
• Storm Drain Area Mapping  
• Drainage Facility Maintenance 
• Implementation of Water Quality Management Plan for Home Owner 

Associations 
• Public Education 
• New Development Structural Control BMPs 

 
Wood Canyon Emergent Wetland Project: Urban runoff passes through this wetland 
prior to discharge into the Wood Canyon Creek then Aliso Creek. The City of Aliso Viejo 
continues the maintenance and implementation of the wetland mitigation-monitoring 
plan. The plan includes monthly site inspection, field measurements and water quality 
sampling. Results from the dry weather monthly monitoring indicate that natural habitat 
of the site is being restored at a normal rate and the wetland aids in reducing the levels of 
indicator bacteria specifically fecal coliform to less than 200 colony-forming units per 100 
mL. This bacteria level in the wetland treated water falls within the range of water quality 
objectives of REC-1 for beneficial use.   

SmarTimer/Edgescape Evaluation Program (SEEP): This project is funded by Proposition 
40 and contribution from the Municipal Water District of Orange County and 10 South 
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   Orange County cities.  This project includes monitoring water quality and flow and 
comparing the effectiveness of improved irrigation methods at Iglesia Public Park. This 
improvement will ultimately reduce urban runoff and improve the Aliso Creek water 
quality. The selected test sites will also provide scientific information that will help local 
municipalities in implementing local and watershed-wide practices that will help reduce 
or eliminate pollution from entering the waterways and such. 
 
CalFed Urban Runoff Evaluation Project: The City continues to participate in the 
University of California Extension State Funded Project (CALFED Prop 50 project).  The 
City of Aliso Viejo is providing a single-family home site, which drains into Wood 
Canyon Creek as an evaluation site for the effectiveness of Best Management Practices 
and Public Outreach Programs in reducing pollutants in urban runoff that drains into 
Wood Canyon Creek then Aliso Creek. As part of the evaluation process, the project team 
distributed survey materials to the residents about the use of pesticides and fertilizers. 
This project is now in progress. Field observations, analytical data and recommendations 
for BMPs will be shared with the local municipalities, property management companies, 
landscape companies and residents.  
 
Hot Spot Elimination Plan: The City has developed and implemented a “Hot Spot 
Elimination Plan”.  According to this plan, City staff conducted frequent site 
investigations to the areas that drain into Aliso Creek and found no illegal discharges or 
illicit connections that may have contributed to the high level of pollutants including 
bacteria. City staff determined that birds and other wild animals may contribute to the 

0039273



EXHIBIT 13, ATTACHMENT D-3 
 

2006-07 Watershed Annual Report                                 November 15, 2007 
Aliso Creek Watershed 

Exhibit 13 – Attachment D-3 – pg 36 

Aliso Creek High Priority Drains – Monitoring Efforts & Effectiveness Assessments 

High 
Priority 
Drain 

Jurisdiction 

Cross 
Reference to 
Aliso Creek 

WAP Strategy 
Table-Fecal 

Coliform 

Comments/Monitoring Efforts/Effectiveness Assessments 

   occasional high levels of indicator bacteria in urban runoff.  
 
Site investigation and Source Tracking: The County of Orange Dry Weather Monitoring 
Program included field measurements and water quality sampling from Aliso Creek next 
to J01P28, J01P27, J01P26, J01P33 and J02P05 storm drain outfalls which are located within 
the City of Aliso Viejo. City staff reviewed the County’s dry weather reports and 
conducted site investigations in response notifications and implemented corrective 
actions to eliminate any regarding potential source of high level of pollutants in the urban 
runoff.   
 
Additionally, City staff continued the inspection of the area surrounding the storm drain 
system and provided educational materials and training to Home Owner Associations, 
Property Management Companies and Landscape Contractors.    
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Introduction 
 
This Annual Report reviews the implementation by the cities of Dana Point, Laguna 
Beach, Laguna Niguel, the County of Orange, and Orange County Flood Control District 
(the Permittees) during the 2006-07 reporting period of a watershed based water quality 
planning initiative in accordance with the requirements of NPDES Permit No. CAS 
0108740 and the Drainage Area Management Plan (DAMP) – Watershed Action Plan (WAP) - 
Dana Point Coastal Streams Watershed.  This reporting period considers the fourth year of 
implementation of this initiative. 
 
The WAP represents one of the three separate, but nonetheless highly interrelated, water 
quality planning processes supported by the Permittees which are aimed at improving 
water quality in the watershed.  The three planning processes are DAMP/Local 
Implementation Plan (LIP) and DAMP/WAP with their focus on urban runoff, and a 
third process focused on watershed system integrity.   
 
The characteristics of each of the planning processes are defined and the distinction is 
made between Baseline Best Management Practices (BMPs) and Enhanced BMPs.  These 
BMPs are considered to be characteristic of the DAMP/LIP and DAMP/WAP planning 
processes respectively.  The focus in this report is on the development and 
implementation of Enhanced BMPs.  However, the significant progress of the Permittees 
being made with respect to water quality protection and enhancement needs to be 
viewed in the context of all three planning processes.   
 
Program Highlights 
 
WAP Committee:  A WAP Committee has been established, has continued to meet in 
2006-07, and is chaired by the City of Dana Point.  
 
Public Education:  The Permittees organized watershed cleanup events at two sites in 
the watershed and provided classroom education for one school to 70 fifth graders in 
which watershed concepts were highlighted.   
 
Public Participation:  The City of Dana Point continued to host an Ocean Water Quality 
Subcommittee; the City of Laguna Beach hosted an Environmental Committee; and the 
City of Laguna Niguel hosted tours and provided presentations to share information 
regarding bacteria-reduction BMP projects for the general public, other agencies, and 
professional and service groups. 
 
All program documentation, including the WAP, is available for review and comment 
on the widely publicized www.ocwatersheds.com website.  The number of “hits” on the 
Dana Point Coastal Streams Watershed page was 2,044 in the reporting period, a 17% 
increase in hits over the previous year. 
 
Pathogen indicator bacteria data for coastal waters is now directly available to the public 
at www.ocbeachinfo.com. 
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Water Quality Assessment:  This report provides a comparative evaluation of the impact 
of the major coastal outfalls on beach water quality related to pathogen indicator 
bacteria.  
 
Project Implementation:  The specific efforts of the Watershed Permittees related to the 
implementation of pollution prevention, source control, and treatment control Best 
Management Practices are detailed in Attachment D-1, WAP Strategy Tables.   
 
The strategy tables list the efforts of the Watershed Permittees to address the priority 
water quality issues of concern.  These efforts range from general program activities 
such as outreach to the public through hosted events and distribution of education 
materials to treatment controls for pathogen indicator bacteria, the primary constituent 
of concern for the Dana Point Coastal Streams Watershed. 
 
One project of particular interest is the Salt Creek Ozone Plant.  Operation began in 
November 2005.  The City of Dana Point continues to monitor flow and indicator 
bacteria data at the outlet of Salt Creek during dry weather to evaluate effectiveness of 
the plant and impact on the beach water quality.  The plant has demonstrated to be very 
effective. Operation and maintenance schedules as well as challenges of treating 
dynamic urban runoff are being addressed.  Significant reductions in beach postings 
have been observed.  The other projects detailed in the attached strategy tables include 
the support of programs to reduce or eliminate the discharge of anthropogenic dry 
weather nuisance flow throughout the Dana Point Coastal Streams watershed, such as 
the Water Use Efficiency Program Expansion (WUEPE) and the SmarTimer/Edgescape 
Evaluation Project (SEEP).   
 
At the forefront of various efforts to fund BMP projects is the Integrated Regional 
Watershed Management Plan (IRWMP).  The IRWMP, which was accepted by the 
Orange County Board of Supervisors in May 2005, focuses primarily on the projects and 
plans of the member agencies, with an emphasis on water supply and water quality.  
The Plan outlines specific objectives related to water quality/pollution reduction, which 
will provide Regional Action Projects that are supported and implemented by multiple 
cities and the County for urban runoff pollution treatment, in addition to water quality 
benefits to areas of special biological significance and protection of critical coastal areas.  
This Plan establishes a priority ranking to help further regional efforts to investigate the 
feasibility of, and identify funding for, these projects.  Individual projects however, will 
go through the appropriate environmental review and permitting process during the 
funding process. 
 
In January 2007, the IRWMP was one of seven statewide proposals recommended for 
funding (Prop 50 Chapter 8 grant award).  As a result, South Orange County will receive 
$25 million in Prop 50 funds to enhance water supply, water quality and natural habitat. 
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Report Organization 
 
The 2006-07 WAP Annual Report comprises five sections: 
 

Section 1.0 Introduction provides a summary of the program background, 
description of the watershed, program objectives, water quality planning 
processes, governance, and public participation; 
 
Section 2.0 Water Quality Monitoring and Assessment provides a description of the 
countywide water quality monitoring program and considers the local water 
quality constituents of concern; 
 
Section 3.0 Project Implementation discusses the distinction made between Baseline 
BMPs and Enhanced BMPs and reports on the status of these programs; 
 
Section 4.0  Effectiveness Assessment reviews the progress of the WAP water 
quality planning process with respect to general program objectives and specific 
objectives addressing pathogen indicator bacteria, the constituent of concern in 
the Dana Point Coastal Streams Watershed; and  
 
Section 5.0 Conclusion reviews the status of the watershed based planning effort 
after four years of implementation. 

 
The WAP and this WAP Annual Report are integral components of the Permittees 
comprehensive efforts, using multiple planning processes across different scales of 
planning area, to manage surface water quality in highly urbanized watersheds.  The 
Permittees recognize that an iterative approach, involving systematic improvement and 
refinement across all program areas, is a necessary and defining characteristic of these 
efforts.  It is expected that the WAP will continue to be developed commensurate with 
the Permittees understanding of the issues affecting the watershed. 
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D-1.0 INTRODUCTION 
 
This report is the fourth Annual Progress Report for the Drainage Area Management Plan 
– Dana Point Coastal Streams WAP, a regulatory compliance and creek and coastal water 
quality planning and protection initiative focused on the management of urban runoff 
within the Dana Point Coastal Streams Watershed.  It summarizes the progress that has 
been made in 2006-07 by the cities of Dana Point, Laguna Beach, and Laguna Niguel, the 
County of Orange, and the Orange County Flood Control District (the Watershed 
Permittees) and identifies a schedule of management activities for 2007-08.  Previous 
publications relating to this watershed-based planning initiative contain additional 
detail and this progress report, termed WAP Annual Report, should be reviewed in 
conjunction with these publications, which are:   
 

• Drainage Area Management Plan (DAMP) 
• DAMP/Dana Point Coastal Streams WAP (previously titled “Watershed 

Chapter”) 
• DAMP/Local Implementation Plans (LIPs) 
• Unified Annual Progress Report 2006-07 

 
These documents, except the city LIPs, are available at www.ocwatersheds.com. 
 
This WAP Report contains descriptions of: 
 

• All activities conducted by the Watershed Permittees; 
• Common activities conducted collectively by the Permittees; 
• Public participation mechanisms; 
• Watershed-based land use planning; 
• Proposed WAP revisions; 
• Monitoring activities not discussed in the Unified Annual Progress Report; and  
• Water quality improvements or degradation.  

 
Each year in November, the activities of the Watershed Permittees are reviewed in three 
reports, specifically, the Unified Annual Progress Report, jurisdictional Program 
Effectiveness Assessments, and the WAP Annual Report.  A template format is used in 
each instance to facilitate comparison and to emphasize the common focus of all the 
reports, which is on the status and effectiveness of initiatives to control pollutants in 
stormwater and urban runoff.  
 
D-1.1 Objectives 
 
The purpose of the DAMP/WAPs is to create a watershed-based water quality planning 
process that focuses on specific priority constituents of concern in urban runoff.  The 
program objectives of the DAMP/Dana Point Coastal Streams WAP are: 
 

• To establish a Watershed Committee and encourage actions arising from its 
deliberations;  
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• Enhance the extent of public participation in watershed issues, through Permittee 
and public interaction at watershed events, annual/semi-annual “Clean Up 
Days,” and other activities; 

• Educate the public regarding water quality issues;  

• Modify jurisdictional plans and policies to reflect potential impacts to water 
quality at a watershed-scale;  

• To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in municipal National Pollutant Discharge Elimination 
System (NPDES) Stormwater Permit (Order No. R9-2002-0001, NPDES NO. 
CAS0108740; 

 
• To identify the most significant water quality issues and constituents of concern 

on a watershed scale and relate these to urban sources; 
 

• To focus the pollution prevention and source controls implemented at a 
individual jurisdiction level on the identified constituents of concern and to 
identify any jurisdiction-specific treatment control opportunities; 

 
• To identify the water quality issues that are most appropriately addressed 

through a multi-jurisdictional watershed-scale approach; 
 

• To incorporate information obtained from prior planning studies; 
 

• To develop an integrated plan of action that results in meaningful water quality 
improvement in the Dana Point Coastal Streams Watershed at a watershed scale 
that balances economic, social and environmental constraints; and 

 
• To identify indicators to track progress. 

 
D-1.2 Dana Point Coastal Streams Watershed 
 
The main tributary of the Dana Point Coastal Streams watershed is Salt Creek, which 
ultimately drains into the Pacific Ocean.  The 6-square-mile watershed is almost fully 
developed and includes portions of the cities of Dana Point, Laguna Beach, Laguna 
Niguel, and a very small area of the San Juan Capistrano (open space).  Remaining 
undeveloped areas include open space within the Aliso and Wood Canyons Regional 
Park in the upper watershed and the Salt Creek Corridor Regional Park in the eastern 
part of the watershed.  Also included in the watershed are a number of coastal drains 
which discharge to the Pacific Ocean through Dana Point Harbor. 

The designated beneficial uses in the Dana Point Coastal Streams watershed are shown 
in Table D-1.1, and Table D-1.2 is the portion of the 2006 303(d) list pertaining to this 
watershed.  It should be noted that, as a consequence of this listing, a Total Maximum 
Daily Load (TMDL) for bacteria is being developed by the San Diego Regional Board.   
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D-1.3 Background 
 
D-1.3.1  Water Quality Protection and Planning 
 
In California, regulatory protection and administration of water quality is primarily the 
responsibility of the State Water Resources Control Board (SWRCB) and the nine 
Regional Water Quality Control Boards (RWQCBs).  Each of the RWQCBs is required to 
adopt a water quality control plan, or Basin Plan.  Basin Plans establish or designate 
beneficial uses (the uses of water necessary for the survival and well being of humanity, 
plants and wildlife) for inland and coastal waters, set narrative and numerical water 
quality objectives that must be attained or maintained to protect the designated 
beneficial uses, and describes implementation programs to protect beneficial uses.   
 
Under state law (Porter-Cologne Water Quality Control Act), water quality standards 
are beneficial uses to be made of a water body, the established water quality objectives 
(both narrative and numeric), and the State’s nondegradation policy.   CWA section 
303(d) requires states to list waters not meeting applicable water quality standards and 
to establish total maximum daily loads (TMDL) for the pollutants impairing those 
waters.  A TMDL is a numerical calculation of the amount of a pollutant that a water 
body can assimilate and still meet standards.  A TMDL includes one or more numerical 
targets that represent attainment of the applicable standards and an allocation of the 
load among the various sources of the pollutant. 
 
The RWQCB’s principal means of achieving water quality objectives and the protecting 
beneficial uses designated in Basin Plans is through the adoption and administration of 
waste discharge requirements, including NPDES permits, to control the discharge of 
wastes, which may impact surface and groundwater quality.  NPDES permits are issued 
under the federal Clean Water Act (CWA), Title IV “Permits and Licenses” Section 402.  
Section 402 was amended in 1987 to create NPDES permitting requirements for 
municipal operators of storm drain systems. 
 
The environmental rationale for creating waste discharge requirements for municipal 
discharges of stormwater was recognition of the adverse impacts of watershed 
urbanization on streams including increased loadings to surface water of sediment, 
nutrients, oxygen demanding material, bacteria, metals, pesticides, and other 
constituents.  With the addition to the CWA of Section 402(p), this diffuse pollution 
associated with the urban landscape, was brought into a permitting regime that had 
previously been focused on industrial process wastewater and treatment plant effluent.      
   
The Program is concerned with the imprint of urban development on the landscape.  
Urbanization creates rooftops, driveways, roads and parking lots (Schueler and Holland, 
20001, use the term “Imperviousness” as the unifying theme for understanding the 
adverse hydrologic impacts of urbanization) which (1) increase the timing and volume 

                                                 
1 The Practice of Watershed Protection, 2000, T.R. Schuler and H.K. Holland, The Center for Watershed 
Protection 
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of rainfall runoff (compared to pre-development conditions) and (2) provide a source of 
pollutants that are flushed or leached by rainfall runoff into aquatic systems.  The 
environmental consequences of these impacts are loss or impairment of aquatic 
beneficial uses due to: 
 

• Water quality degradation due to increased loadings of sediment, nutrients, 
metals, hydrocarbons, pesticides and bacteria; 

 
• Stream channel instability and habitat loss due to the increased severity and 

frequency of floods; 
 

• Increased water temperatures due to solar energy absorption by urban surfaces 
and elimination of riparian shading; and  

 
• Loss of groundwater recharge. 

 
D-1.3.2  The Orange County Stormwater Program 
 
Orange County received its first Municipal Separate Storm Sewer Systems (MS4) permits 
(referred to as First Term Permits) in 1990.  Municipal Stormwater Permit Order No. R9-
2002-0001 (NPDES No. CAS 0108740) is the Third Term NPDES permit issued 
collectively to the 13 municipal entities within the area of Orange County under the 
jurisdiction of the San Diego Regional Water Quality Control Board.  The permit 
implements the federal CWA mandate and requires the Permittees to (1) reduce the 
discharge of pollutants discharged from municipal storm drain systems to the maximum 
extent practicable and (2) to eliminate most types of non-stormwater discharges.  
 
With the adoption of the Third Term Permit, the Permittees were required to develop 
and implement a watershed-based management process to complement the established 
countywide stormwater program.  The purpose of this separate watershed based effort 
is primarily to provide a local focus on the highest priority water quality 
issues/pollutants in each watershed.  In addition, the Third Term Permit requires the 
Permittees to use this separate planning process to foster local public education and 
participation and encourage land use planning at the watershed scale.  
 
D-1.3.3  Watershed Management 
 
Watershed management is the term used for the approach to water quality planning that 
places an emphasis on the watershed (the area draining into a river system, ocean or 
other body of water through a single outlet) as the planning area and solutions to 
problems that cut across programs and jurisdictions.  Watershed management seeks to 
build upon existing management programs and resources, but has as its goal watershed 
system integrity.  The U.S. Environmental Protection Agency (USEPA) advocates this 
approach, particularly with respect to addressing the more intractable issues of habitat 
degradation and non-point source (or diffuse) pollution and suggests that it is beneficial 
because it can: 
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• Provide a context for integration, by  

o using practical, tangible management units that people understand  

o focusing and coordinating efforts  

o finding common ground and meeting multiple needs 

• Provide a better understanding and appreciation of nature, by  

o understanding nature's interrelated processes  

o helping answer the question, "What are we trying to protect?"  

o linking human activities to nature's response  

o appreciating how nature's processes can benefit people  

o identifying ways we can work with watershed processes 

• Yield better management, by  

o generating ecologically-based, innovative, cost-effective solutions  

o forging stronger working relationships  

o supporting consistent, continuous management  

 
D-1.4 Program Approach 
 
The approach taken to develop the DAMP/Dana Point Coastal Streams WAP 
recognizes that the jurisdictional DAMP/LIPs and the DAMP/WAPs represent the 
principal policy and program documents for two separate, but nonetheless similar and 
highly interdependent, water quality planning processes targeting the control of 
pollutants in urban runoff.    
 
With respect to project implementation, the distinction is made between Jurisdictional 
and Watershed Cooperative projects.  Where water quality issues that are determined to be 
specific to a jurisdiction, they would be referred to that jurisdiction and thereafter be 
addressed as a jurisdictional program initiative through the DAMP/LIP.  Alternatively, 
the issue may originate from multiple jurisdictions within the watershed.  In this 
instance, the problem would be most effectively addressed on a partnership basis as a 
watershed cooperative effort. 
 
The following elements of the DAMP are then incorporated on the watershed and 
jurisdictional levels to: 

 
• Establish a baseline set of BMPs that are applicable to all areas and that are 

proven and cost-effective; 
• Monitor water quality to assess progress and identify urban impacts on receiving 
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water; 
• Prioritize waterbodies for corrective action, with those listed as impaired having 

a higher priority; and 
• Focus on enhanced BMPs for constituents of concern at a watershed or 

jurisdictional level, as appropriate. 
 
These elements become the basis of an iterative planning process, which support the 
progressive evolution attainment of water quality standards, as required by the NPDES 
Permits.  A defining feature of the iterative planning process is the continual analysis, 
measurement and improvement through the quality loop which is illustrated in a 
simplified form in Figure D-1.1. 
 
Assessing:  Assessing environmental conditions and programmatic performance, 
establishing the goals and targets to be achieved, and determining the route to be taken 
and the measurements to track success; 
 
Planning:  Designing activities to achieve the goal, identifying the needed skills and 
expertise, and designating responsibility for achieving desired outcomes; 
 
Implementing:  Bringing the process into effect in an efficient and effective manner; and 
 
Monitoring:  Evaluating the effectiveness of the Implementing stage. 
 
There is also recognition that these efforts are, in many watersheds in Orange County, 
supportive of a third planning process that is focused on watershed system integrity 
rather than water quality outcomes.  The different characteristics of these processes are 
compared in Table D-1.3.  
 
D-1.5 Governance 
 
D-1.5.1  WAP Committee 
 
The WAP Committee comprises representatives of the four Permittees located within 
the watershed. 
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Table D-1.1 Designated Beneficial Uses – Dana Point Coastal Streams 

 AGR REC-1 REC-2 WARM WILD 

Coastal streams      

Salt Creek      

 San Juan Canyon      

Arroyo Salada  
    

 
 IND REC-1 REC-2 COMM WILD RARE MAR MIGR SPWN 

Dana Point 
Harbor          

 
Existing -   Potential -  
 
Agricultural Supply (AGR) – Includes uses of water for farming, horticulture or ranching 
 
Contact Water Recreation (REC-1) - Includes uses of water for recreational activities involving body contact where ingestion of 
water is reasonably possible 
 
Non-Contact Water Recreation (REC-2) - Includes uses of water for recreational activities involving proximity to water 
 
Warm Freshwater Habitat (WARM) - Includes uses of water that support warm water ecosystems 
 
Wildlife Habitat (WILD) - Includes uses of water that support terrestrial ecosystems 
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Industrial (IND) - Includes uses of water for industrial activities 
 
Commercial and Sport Fishing (COMM) -  
 
Rare, Threatened or Endangered Species (RARE) - Includes uses of water that support habitats for plant or animal species 
established under state or federal law as rare, threatened or endangered 
 
Marine Habitat (MAR) – Includes uses of water that support marine ecosystems 
 
Rare, Threatened, or Endangered Species (RARE) – Includes uses of water that support habitats necessary for the survival and 
successful maintenance of plant or animal species established under state or federal law as rare, threatened or endangered 
 
Spawning, Reproduction or Early Development (SPWN) – Includes uses of water that support high quality aquatic habitats suitable 
for reproduction and early development of fish 
 
Migration of Aquatic Organisms (MIGR) – Includes uses of water that support habitats necessary for migration and acclimatization 
between fresh and saltwater 
 

Source:  http://www.waterboards.ca.gov/sandiego/programs/basinplan.html 
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Table D-1.2 2006 303(d) List and TMDL Priority Schedule – Dana Point Coastal Streams Watershed 

Name 
Calwater 

Watershed 
Pollutant/Stres

sor Source Priority Estimated Size Affected 
Proposed TMDL 

Completion 
Pacific Ocean 
Shoreline, Dana 
Point HSA 

90114000 Indicator 
Bacteria 

 

Nonpoint/Point Source Medium 2 Miles 
Impairment located at Aliso 
Beach at West Street, Aliso Beach 
at Table Rock Drive, 1000 Steps 
Beach at Pacific Coast Hwy 
(Hospital, 9th Ave), Salt Creek 
(large outlet), Salt Creek Beach at 
Salt Creek service road, Salt 
Creek Beach at Dana Strand 
Road. 

2005 

Dana Point 
Harbor 

90114000 Indicator 
Bacteria 

Urban Runoff/Storm 
Sewers 

Marinas and Recreational 
Boating  

Unknown Nonpoint 
Source 

Unknown point source 

Medium 119 Acres 
Impairment located at Baby 
Beach 

2006 
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Table D-1.3 Water Quality/Watershed Management Processes 
 LIP WAP Watershed Planning 

Geographic Area 
Covered by Plan 

Defined by political 
(city/county) boundaries. 

Defined by hydrologic boundaries. Defined by hydrologic boundaries. 

Planning Process Focused on reducing 
discharges of pollutants in 
urban runoff and stormwater 
pollution on a uniform 
countywide basis.  In 
conformance with 
DAMP/LIP and NPDES 
permits requirements. 

Focused on improving local 
receiving water quality where it is 
adversely impacted by urban 
runoff and stormwater pollution.  
In conformance with DAMP/WAP, 
NPDES permit requirements and 
303(d) list/TMDLs.   

Focused on improving/restoring 
watershed system integrity.  In 
conformance with local community 
interest and stakeholder- 
determined resource management 
priorities. 

Framework Directed by Orange County 
Stormwater Program 
committee structure and 
Regional Board review.  
Public consultation 
principally through CEQA 
process/Regional Board 
review. 

Directed by watershed municipal 
and public water agency 
stakeholders.  Characterized by 
public consultation and non-policy 
making participation. 

Directed by watershed municipal 
and public water and resource 
agency stakeholders.  
Characterized by NGO and public 
participation.  
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Table D-1.3 Water Quality/Watershed Management Processes (Cont.) 

Assessment Based on information from 
countywide municipal and 
regional cooperative 
investigations of stormwater 
and receiving water quality.  
Assessments are undertaken 
on an annual and 5 year basis. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations.  Assessments are 
undertaken on an annual basis. 
Assessment also includes socio-
economic indices such as degree of 
public participation and level of 
funding in watershed projects. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations of watershed system 
integrity.  
 

Planning Broad based approach with 
emphasis on well established 
pollution prevention and 
source control measures. 

Pollutant specific approach with 
emphasis on treatment controls and 
consideration of innovative 
regional solutions. 

Broad based approach with 
emphasis on ecological outcomes 
including habitat and channel 
restoration. 

BMP 
Implementation 

Individually by the 
Watershed Permittees focused 
on pollution prevention in 
upland areas.  Emphasis on 
jurisdictional projects and 
baseline BMPs. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies.  Focused on pollution 
prevention and source controls.  
Emphasis on enhanced BMPs. 
Projects may be jurisdictional or 
watershed cooperative. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies.  Focused on waterbody 
and riparian habitat restoration.  
Emphasis on watershed cooperative 
projects. 

Monitoring Considers pollutant load 
reduction. 

Considers beneficial use 
attainment. 

Considers beneficial use attainment 
and stream system integrity and 
functioning of local governance 
group. 
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Figure D-1.1:  Water Quality Planning Process 
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D-2.0 WATER QUALITY MONITORING & ASSESSMENT 
 
The water quality of the watershed’s streams and coastal receiving waters can be 
defined by both a set of concentrations, speciations, and physical partitions of organic 
and inorganic substances and the composition and state of its aquatic biota.  While the 
various monitoring efforts being implemented in the watershed address all elements of 
this definition, the discussion focuses on pathogen indicator bacteria.   
 
D-2.1 Monitoring  
 
Monitoring is a key element of any management program.  Monitoring provides data 
that can be used to inform management decisions about the environment, its resources 
and the human activities affecting them.  Environmental monitoring data documents 
existing conditions and, if collected repeatedly, provides evidence of changes in these 
conditions.  In addition, in the absence of prior information, monitoring establishes a 
starting point for future comparisons (NAS, 19901). 
 
The principal monitoring efforts in the watershed are the data collection efforts of the 
Permittees Countywide Third Term Permit Monitoring Program and the Orange County 
Health Care Agency’s Coastal Pathogen Indicators Monitoring Program. 
  
D-2.1.1  NPDES Third Term Permit Monitoring Program 
 
The NPDES Third Term Monitoring Program developed for the San Diego Region 
comprises separate wet weather and dry weather monitoring programs.  
 
D-2.1.1.1  Wet Weather Monitoring Program 
 
The NPDES Third Term Permit wet weather monitoring program (details on its 
development and implementation are included in DAMP Section 11.0 - Exhibit 11-I) 
consists of four elements:  
 

• Coastal Stormdrain Outfall Monitoring - Using a suite of bacterial indicators at high 
priority drain outfalls, track compliance with regulatory standards and any 
improvements due to BMP implementation (This program element includes 
numerous sites along the full extent of the coastline in this region – See Unified 
Report Section C-11, Figure C-11.17);  

 
• Urban Stream Bioassessment Monitoring -Using a “triad” of indicators 

(bioassessment, chemistry, toxicity), describe impacts on stream communities 
and the relationship of impacts to runoff, based on comparisons with 
reference locations on a year-to-year time frame (This program element 
includes both reference sites and urban-influenced sites throughout the 
region –  See Unified Report Section C-11, Figure C-11.2); 

 

                                                 
1/ Managing Troubled Waters, National Academy of Sciences, 1991. 
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• Long-Term Mass Emissions Monitoring - Using measurements of key pollutants, 
measure loads over a time frame of years to decades to compare with past and 
present levels (This program element includes several sites at or near the bottom 
of major drainages – See Unified Report Section C-11, Figure C-11.15); 

 
• Ambient Coastal Receiving Waters Monitoring - Using measurement of runoff 

plume characteristics and extent, as well as measures of a suite of physical, 
chemical, and biological indicators, improve understanding of the impacts of 
runoff plumes on near-shore ecosystems (This program element includes sites 
along the coast as well as in Dana Point Harbor – See Unified Report Section C-
11, Figure C-11.22). 

 
D-2.1.1.2  San Diego Dry Weather Monitoring Program  
 
Details on development and implementation of the dry weather monitoring program are 
included in DAMP Section 11.0 - Exhibit 11-II.  The Third Term Permit dry weather 
monitoring program comprises a single program element:  
 

• Dry Weather Monitoring – Using measurements of key pollutants, identify 
potential illegal discharges and illicit connections, based upon comparison with 
historical data and available estimates of background levels.  The dry weather 
monitoring sites sampled during the 2006 and 2007 seasons are presented in 
Table D-2.1. 

 
Table D-2.1:  Dana Point Coastal Streams Dry Weather Monitoring Sites 
 

LOCATION SITE NAME 
LAT LONG 

STATUS 

DPK01P04 N 33.48271 W 117.72025 Random 
LNK01P07 N 33.50848 W 117.70740 Random 
LNK01P08 N 33.51130 W 117.69462 Random 
LNK01P09 N 33.51130 W 117.69462 Random 
DPK01P02 N 33.48083 W 117.71529 Eliminated '06 
LNL01S01 N 33.48356 W 117.71993 Eliminated '06 

 
D-2.1.2  Orange County Health Care Agency 
 
Over the past 40 years, the Health Care Agency (also known as Environmental Health) 
and local sanitation agencies (Orange County Sanitation District and South Orange 
County Wastewater Authority) have been testing the coastal waters in Orange County 
for bacteria that indicate possible presence of disease-causing pathogens.  Samples are 
collected weekly at approximately 150 ocean, bay and drainage locations throughout 
coastal Orange County.  Pathogen indicator bacteria data for coastal waters is now 
directly available to the public at www.ocbeachinfo.com. 
 
 
 

0039294



EXHIBIT 14, WATER QUALITY MONITORING & ASSESSMENT  

2006-07 Watershed Annual Report                                                    November 15, 2007 
Dana Point Coastal Streams Watershed 
 Exhibit 14-2-3 

D-2.2 Water Quality Assessment 
 
D-2.2.1 Pathogen Indicator Bacteria 
 
The cause-effect relationship between fecally-associated microbes and disease 
transmission has been appreciated since the late 19th Century.  Waterborne pathogens 
include a broad range of bacteria and viruses that are difficult to identify and isolate. 
Thus, certain bacteria are used as indicator organisms.  Indicator organisms are easier to 
identify in the environment and are associated with other pathogens known to be 
harmful to human health.  Bacteria used as indicator organisms include fecal coliform 
and Enterococci.  High densities of indicator bacteria indicate the likely presence of 
pathogenic organisms.  Thus, the number of fecal coliforms and Enterococcus present is 
a measure of the degree of health risk associated with the beneficial use of the water, 
such as swimming or shellfish harvesting.   
 
Sources of indicator bacteria may be: 

• Environmental - soils, decaying vegetation 
• Animal wastes - birds, dogs, cats or rabbits 
• Humans - sewage, kids with diapers, shedding from body  
• Storm water or urban runoff. 

  
The California Ocean Water –Contact Sports Standards (California Code of Regulations 
Title 17 and the California Health and Safety Code) are: 
 
Single Sample Standards 

• Total coliforms:  10,000 organisms/100ml 
• Fecal coliforms: 400 organisms/100ml 
• Enterococci: 104 organisms/100ml 
• Fecal:  Total Coliform Ratio: >1,000 total coliforms if ratio exceeds 0.1 

  
30 Day Geometric Log Mean Standards 

  
• Total Coliforms: 1,000 organisms/100ml  
• Fecal Coliforms: 200 organisms/100ml 
• Enterococci: 35 organisms/100ml 

 
D-2.2.2 Results of NPDES Monitoring Program 
 
The purpose of the DAMP/WAP is to focus management efforts on priority constituents 
of concern.  Moreover, the water quality issue currently of greatest public concern is 
pathogen pollution of beaches and the resulting potential for human health impacts. 
Consequently, this discussion primarily considers, based upon the findings from 
analyses of the Wet Weather Monitoring Program - Coastal Storm Drain Outfall data, 
the impact of stormdrain outfalls on coastal waters.  These analyses combined a number 
of approaches, applied on a regional basis, to identify the most potentially problematic 
outfalls that were most likely to be exerting an influence on coastal receiving water.  This 
approach goes beyond simple comparisons to regulatory standards to include 
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assessments of the persistence of exceedances of such standards as well as of the 
statistical strength of the relationship between each stormdrain and its nearby receiving 
water.  These analyses included: 
 

1. Comparing indicator levels in the surfzone receiving waters of each drain to the 
State’s Ocean Water–Contact Sports Standards  (also referred to as “AB411” 
standards); 

2. Ranking drains based upon the proportion of total possible exceedances of the 
AB411 standards over the course of the entire year and within the AB411 season; 

3. Plotting indicator levels in the receiving water vs. those in the drain;  
4. Ranking drains in terms of the slope of the linear regression of receiving 

indicator levels vs. those in the drain; and 
5. Placing particular emphasis on those monitoring results collected when drains 

were observed to be flowing to the ocean. 
 
While the major findings are summarized below, a more complete discussion of these 
results can be found in Unified Report Section C-11.  The value of this approach is two-
fold.  First, the combination of analysis approaches produces a more robust set of 
conclusions than any single approach would, providing more confidence for targeting 
management actions at outfalls of most concern.  Second, the regional analysis places 
results from individual drains into a larger context, thus supporting the prioritization 
effort and ensuring that follow-up efforts at source identification and control are 
properly targeted. 
 
D-2.2.2.1 Patterns of AB411 Exceedances   
 
Table D-2.2 (a-b) shows the proportion of all samples exceeding AB411 standards in the 
receiving water upcoast and downcoast of coastal drains for the entire year and for the 
AB411 season.  Table D-2.2a presents results based on all available samples and Table 
D-2.2b for only that subset of sampling events during which the outfall flows was 
observed to actually flow to the ocean.  Figures D-2.1 (a-b) and D-2.2 (a-b) summarize 
these data and show the regional pattern of exceedances for the entire year and for the 
AB411 season. 
 
 The ranking of drains was the same as in previous years for the entire year, but changed 
somewhat during the AB411 season.  
 
The exceedances were predominantly for Enterococcus and less so for fecal and total 
coliforms.  Exceedances for Enterococcus were also clustered in the wet season, with 122 
of the total of 340 Enterococcus exceedances occurring during the AB411 season.  Finally, 
the number of exceedances of the AB411 standards observed in the data representing 
stormdrain discharges reaching the ocean (as opposed to ponding on the beach or 
soaking into the sand) during AB411 season were 80 for Enterococus, 31 for fecal 
coliform, and 38 for total coliform. 
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D-2.2.2.2  Influence of Outfall on Receiving Water 
 
Linear regression was used to evaluate the strength of the relationship between 
concentrations of indicator bacteria in the discharge from a stormdrain and the 
concentrations of indicator bacteria in the respective receiving waters.  For each 
sampling, the stormdrain concentration an indicator was plotted against its 
corresponding receiving water concentration.  For each site a plot was created for each 
indicator (total, coliform, fecal coliform, Enterococcus) for each of four conditions (All 
Year, AB411 Season, All Year-Flows to Ocean Only, AB411 Season-Flows to Ocean 
Only).  The purpose of this analysis was to identify those outfalls that had the most 
consistent relationship, both for the entire year and during the AB411 season, between 
the outfall discharge and the receiving water.  The assumption underlying this analysis 
was that the strength of the regression reflected the strength of each drain’s influence on 
its nearby receiving water.  Table D-2.3 (a-d) ranks the drains in terms of the strength of 
this relationship, as measured by the significance, or “p” value, of the regression slope 
for the four conditions.  It is important to note that a highly significant regression is not, 
by itself, indicative of a potentially problem drain.  A statistically significant regression 
must be combined with a relatively high proportion of exceedances, particularly in the 
AB411 season and when the drain is flowing to the ocean. 
 
D-2.3 Summary 
 
Taken together, these analyses identified several overall patterns, including: 
 
 Unlike in 2005-06, the proportion of exceedances is relatively equivalent in the entire 

year and in the AB411 season, both for all data collected and subset of samples when 
drains were flowing to the ocean.  This reflects the lower total rainfall and the lower 
frequency of large storms in 2006-07. 

 Focusing on conditions when drains flow to the ocean shifts the relative ranking of 
stations, both in terms of proportion of exceedances and the significance of 
regressions between indicator concentrations in the drain and in the surfzone.  The 
most pronounced effect can be seen in the difference in the exceedance proportions 
for San Juan Creek (SJC1). 

 Regressions are somewhat less strongly significant in the AB411 season than in the 
entire year (Table D-2.3), implying that the relationship between drains and nearby 
receiving waters is tighter in the rainy season. 

 
Data from all analyses were combined to identify a set of sites of particular interest.  
Sites were selected based on a relatively high proportion of exceedances combined with 
highly significant regressions across all three indicators.  Additional subjective weight 
was given to those drains that ranked highly on these criteria at times when the drain 
was flowing to the ocean, on the assumption that this condition best represents the times 
when the drain is impacting the surfzone.  Finally, each drain’s discharge rate was 
considered in assessing its potential to affect the surfzone.  Based upon these evaluation 
criteria, the drains of particular interest are: 
 
 SCM1 (Salt Creek mouth) 

0039297



EXHIBIT 14, WATER QUALITY MONITORING & ASSESSMENT  

2006-07 Watershed Annual Report                                                    November 15, 2007 
Dana Point Coastal Streams Watershed 
 Exhibit 14-2-6 

 POCHE (Prima Deshecha Channel mouth) 
 PICO (Segunda Deshecha Channel mouth) 
 SJC1 (San Juan Creek mouth) 
 ACM1 (Aliso Creek mouth) 

 
This set of sites is the same as the set identified last year with the exception that the Pearl 
Street Drain (PEARL) in Laguna Beach has dropped off the list and the Segunda 
Deshecha Channel (PICO) moved onto the list.  The Pearl Street Drain (PEARL) in 
Laguna Beach dropped from its prior high priority ranking (Conditions at Drains of 
Highest Concern: 2005-06 PEA Table C-11.19) due to a reduction in percentages of 
AB411 exceedances in its receiving waters and reduction in the significance of the 
relationship between the concentration of indicators in the stormdrain relative to the 
receiving waters.   
 
The receiving waters of the Segunda Deshecha channel (PICO) in San Clemente showed 
an increase in percentage of AB411 single sample standard exceedances and a 
strengthening of the relationship between the concentration of indicators in the 
stormdrain relative to those in its the receiving waters.  The Segunda Deshecha channel 
is currently under construction for a diversion project which may effectively divert all 
dry-weather urban runoff. 
 
The exceedance rate for SCM1 has remained approximately the same during the AB411 
season, but this drain has highly significant regressions for all indicators in all 
conditions. 
 
Table D-2.4 summarizes conditions at these five drains.  All except Aliso Creek mouth 
typically have stagnant sections or scour ponds at or very near their mouth that drain to 
the surfzone.  Two (Salt Creek mouth and San Juan Creek mouth) also have large 
concentrations of birds that are almost always present.  These drains have higher flow 
rates than all other sites.  All except San Juan Creek mouth had highly significant 
regressions for at least some indicators for the entire year, suggesting a potentially 
strong effect of these drains on the nearby receiving water.   
 
These results show that a high exceedance rate in the receiving water is not necessarily 
associated with a strong statistical relationship with values in the drain.  For example, 
the BLUBRD and BLULGN site have strongly significant regressions but relatively low 
exceedance rates, while site SJC1 displayed the opposite pattern.  SCCWRP’s study of 
bacterial indicator levels at reference beaches (SCCWRP Tech. Rpt. #448) showed that 
exceedance levels at reference beaches were very low during dry weather but reached 
levels as high as 33% during wet weather.  The exceedance levels documented in Table 
D-2.2 are in some instances higher than this.  The SCCWRP study will thus provide a 
basis in subsequent analyses for estimating the degree of anthropogenic contribution to 
these exceedance levels.  
 
Some stakeholders have expressed concerns that bacterial contamination within Dana 
Point Harbor, and particularly at Baby Beach, might extend beyond the harbor to affect 
receiving waters along the coast.  The Orange County Health Care Agency has 11 
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sampling locations within Dana Point Harbor that are monitored regularly.  These data 
demonstrate that bacterial contamination is restricted to ankle-depth water at Baby 
Beach, with samples at deeper locations within the Harbor rarely exceeding the AB411 
ocean standards.  In addition, special studies conducted by the Agency to determine 
whether the larger number of boats moored in the Harbor during holiday periods might 
be a source of contamination found no exceedances in the deeper waters of the Harbor 
around the moorings. 
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Table D-2.2a:  Proportion of All Samples Exceeding AB411 Standards Near Coastal 
Stormdrains (Annual Report Table C-11.15a) 

Entire Year AB411 Season 

Rank Station Avg Hits Rank Station Avg Hits 
1 BLUBRD 0.000 1 BLUBRD 0.000 
1 DUMOND 0.000 1 CSBMP1 0.000 
1 EMRLD 0.000 1 DUMOND 0.000 
1 HEISLR 0.000 1 EMRLD 0.000 
1 WEST 0.000 1 HEISLR 0.000 
2 ELMORO 0.003 1 LADERA 0.000 
2 VICTRA 0.003 1 MAINBC 0.000 
3 LADERA 0.006 1 RIVERA 0.000 
3 MAINBC 0.006 1 SCCS52 0.000 
4 RIVERA 0.011 1 TRFCYN 0.000 
4 TRFCYN 0.011 1 VICTRA 0.000 
5 BLULGN 0.012 1 WEST 0.000 
6 PEARL 0.015 2 CSBBR1 0.005 
7 ACM1 0.017 2 ELMORO 0.005 
8 CLEO 0.018 3 CLEO 0.009 
9 SCCS52 0.024 4 SCCS17 0.011 

10 SCCS17 0.025 5 LINDAL 0.015 
11 LINDAL 0.034 5 PEARL 0.015 
12 MARIPO 0.042 6 ACM1 0.019 
13 CSBMP1 0.049 6 BLULGN 0.019 
14 PIER 0.052 7 DSB1 0.022 
15 CSBBR1 0.060 8 MARIPO 0.038 
16 DSB1 0.079 9 DSB4 0.067 
17 DSB4 0.129 10 PIER 0.069 
18 PICO 0.152 11 SJC1 0.083 
19 SCM1 0.173 12 DSB5 0.104 
20 DSB5 0.218 13 PICO 0.142 
21 SJC1 0.221 14 SCM1 0.185 
22 POCHE 0.296 15 POCHE 0.373 

Note: Shaded cells indicate stations within the Dana Point Coastal Streams Watershed 
 
 
 
1 Hits refers to number of exceedances. 
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Table D-2.2b: Proportion of Samples Exceeding AB411 Standards Near Coastal 
Stormdrains When Drain Flows to the Ocean (Annual Report Table C-
11.15b) 

 

Entire Year AB411 Season 

Rank Station Avg Hits Rank Station Avg Hits 
1 BLUBRD 0.000 1 BLUBRD 0.000 
1 CLEO 0.000 1 CLEO 0.000 
1 DUMOND 0.000 1 CSBBR1 0.000 
1 ELMORO 0.000 1 ELMORO 0.000 
1 HEISLR 0.000 1 HEISLR 0.000 
2 MAINBC 0.010 1 MAINBC 0.000 
3 ACM1 0.016 2 ACM1 0.014 
4 BLULGN 0.026 3 PEARL 0.021 
5 PEARL 0.030 4 BLULGN 0.037 
6 MARIPO 0.083 5 MARIPO 0.056 
6 PIER 0.083 6 PICO 0.167 
7 CSBBR1 0.167 7 SCM1 0.220 
7 PICO 0.167 8 DSB5 0.333 
8 SCM1 0.197 9 POCHE 0.367 
9 POCHE 0.286 10 LINDAL 0.500 

10 CSBMP1 0.333 11 SJC1 0.667 
10 RIVERA 0.333    
10 SCCS17 0.333    
10 SCCS52 0.333    
10 TRFCYN 0.333    
11 LINDAL 0.417    
12 DSB5 0.500    
13 SJC1 0.510       

Note: Shaded cells indicate stations within the Dana Point Coastal Streams Watershed 
 
 
 

1 Hits refers to number of exceedances. 
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Table D-2.3a:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data from the Entire Year (Annual Report Table C-11.18a) 

Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 BLULGN < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 PICO < 0.0001 1 BLULGN < 0.0001 1 BLULGN < 0.0001 
1 POCHE < 0.0001 1 MARIPO < 0.0001 1 POCHE < 0.0001 
1 SCM1 < 0.0001 1 PICO < 0.0001 1 SCM1 < 0.0001 
2 ACM1 0.0003 1 PIER < 0.0001 2 LINDAL 0.0065 
2 MARIPO 0.0003 1 POCHE < 0.0001 3 SCCS17 0.0091 
3 DSB4 0.0062 1 SCM1 < 0.0001 4 DSB4 0.0188 
4 SJC1 0.0073 2 DSB4 0.0001 5 PICO 0.0245 
5 MAINBC 0.0084 3 SCCS52 0.0018 6 DSB5 0.0279 
6 DSB5 0.0098 4 CLEO 0.0211 7 TRFCYN 0.0542 
6 TRFCYN 0.0098 5 DSB5 0.0294 8 CLEO 0.056 
7 SCCS17 0.0166 6 DUMOND 0.0684 9 MARIPO 0.058 
8 SCCS52 0.0419 7 PEARL 0.0786 10 DUMOND 0.085 
9 EMRLD 0.0423 8 VICTRA 0.0799 11 VICTRA 0.1438 

10 CLEO 0.0445 9 LINDAL 0.0979 12 BLUBRD 0.16 
11 RIVERA 0.1871 10 SCCS17 0.1188 13 RIVERA 0.1768 
12 PIER 0.3466 11 WEST 0.1566 14 WEST 0.2123 
13 LADERA 0.383 12 MAINBC 0.2264 15 PIER 0.2481 
14 PEARL 0.4058 13 RIVERA 0.2986 16 HEISLR 0.3654 
15 BLUBRD 0.4913 14 TRFCYN 0.4045 17 CSBBR1 1 
16 CSBBR1 1 15 CSBMP1 0.4399 17 CSBMP1 1 
16 CSBMP1 1 16 LADERA 0.4417 17 DSB1 1 
16 DSB1 1 17 HEISLR 0.4821 17 ELMORO 1 
16 DUMOND 1 18 BLUBRD 1 17 EMRLD 1 
16 ELMORO 1 18 CSBBR1 1 17 LADERA 1 
16 HEISLR 1 18 DSB1 1 17 MAINBC 1 
16 LINDAL 1 18 ELMORO 1 17 PEARL 1 
16 VICTRA 1 18 EMRLD 1 17 SCCS52 1 
16 WEST 1 18 SJC1 1 17 SJC1 1 

Note: Shaded cells indicate stations within the Dana Point Coastal Streams Watershed 
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Table D-2.3b:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data from the AB411 Season (Annual Report Table C-11.18b) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 BLUBRD < 0.0001 1 BLUBRD < 0.0001 1 BLULGN < 0.0001 
1 SCM1 < 0.0001 1 BLULGN < 0.0001 2 SCM1 0.0001 
2 EMRLD 0.0003 1 SCM1 < 0.0001 3 ACM1 0.0103 
3 BLULGN 0.0012 2 ACM1 0.0011 4 MARIPO 0.0579 
4 PICO 0.002 3 PICO 0.0017 5 POCHE 0.1357 
5 DSB5 0.01 4 MARIPO 0.0046 6 BLUBRD 0.159 
6 SJC1 0.035 5 PIER 0.0106 7 SJC1 0.1806 
7 ACM1 0.0591 6 CSBMP1 0.0278 8 PICO 0.2181 
8 TRFCYN 0.083 7 POCHE 0.0284 9 CLEO 0.2723 
9 CLEO 0.1143 8 PEARL 0.106 10 MAINBC 0.2732 

10 CSBMP1 0.1749 9 CLEO 0.1365 11 PEARL 0.3386 
11 POCHE 0.2072 10 HEISLR 0.1484 12 LINDAL 0.3656 
12 VICTRA 0.2113 11 TRFCYN 0.1502 13 CSBMP1 0.4059 
13 WEST 0.2528 12 EMRLD 0.1919 14 DSB1 0.4751 
14 MARIPO 0.2552 13 DSB1 0.2216 15 CSBBR1 1 
15 HEISLR 0.3015 14 CSBBR1 0.2244 15 DSB5 1 
16 CSBBR1 0.4096 15 DUMOND 0.2339 15 DUMOND 1 
17 PEARL 0.4279 16 DSB5 0.2894 15 ELMORO 1 
18 PIER 0.459 17 WEST 0.3431 15 EMRLD 1 
19 DSB1 1 18 ELMORO 1 15 HEISLR 1 
19 DUMOND 1 18 LADERA 1 15 LADERA 1 
19 ELMORO 1 18 LINDAL 1 15 PIER 1 
19 LADERA 1 18 MAINBC 1 15 RIVERA 1 
19 LINDAL 1 18 RIVERA 1 15 SCCS52 1 
19 MAINBC 1 18 SCCS52 1 15 TRFCYN 1 
19 RIVERA 1 18 SJC1 1 15 VICTRA 1 
19 SCCS52 1 18 VICTRA 1 15 WEST 1 

Note: Shaded cells indicate stations within the Dana Point Coastal Streams Watershed 
 

 

0039303



EXHIBIT 14, WATER QUALITY MONITORING & ASSESSMENT  

2006-07 Watershed Annual Report                                                    November 15, 2007  
Dana Point Coastal Streams Watershed 
 Exhibit 14-2-12 

Table D-2.3c: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data From the Entire Year for Drains Flowing to the Ocean (Annual Report Table C-11.18c) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 PICO < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 POCHE < 0.0001 1 PICO < 0.0001 1 BLULGN < 0.0001 
1 SCM1 < 0.0001 1 POCHE < 0.0001 1 POCHE < 0.0001 
2 ACM1 0.0006 1 SCM1 < 0.0001 1 SCM1 < 0.0001 
3 MAINBC 0.0007 2 BLULGN 0.0001 2 MAINBC 0.0034 
4 BLULGN 0.001 3 MAINBC 0.0205 3 CLEO 0.0081 
5 DUMOND 0.0626 4 MARIPO 0.0365 4 BLUBRD 0.0249 
6 SJC1 0.0677 5 SJC1 0.0489 5 TRFCYN 0.0376 
7 MARIPO 0.0685 6 CLEO 0.0872 6 PICO 0.0593 
8 PIER 0.1351 7 DUMOND 0.1003 7 RIVERA 0.0788 
9 LINDAL 0.2764 8 PEARL 0.1116 8 PIER 0.1092 

10 SCCS17 0.461 9 TRFCYN 0.1202 9 DUMOND 0.3175 
11 BLUBRD 1 10 CSBMP1 0.2232 10 PEARL 0.4641 
11 CLEO 1 11 PIER 0.3431 11 CSBMP1 0.472 
11 CSBBR1 1 12 LINDAL 0.4081 12 LINDAL 0.4771 
11 CSBMP1 1 13 BLUBRD 1 13 MARIPO 0.4961 
11 DSB5 1 13 CSBBR1 1 14 CSBBR1 1 
11 PEARL 1 13 DSB5 1 14 DSB5 1 
11 RIVERA 1 13 RIVERA 1 14 SCCS17 1 
11 TRFCYN 1 13 SCCS17 1 14 SJC1 1 

Note: Shaded cells indicate stations within the Dana Point Coastal Streams Watershed 

0039304



EXHIBIT 14, WATER QUALITY MONITORING & ASSESSMENT  

2006-07 Watershed Annual Report                                                    November 15, 2007  
Dana Point Coastal Streams Watershed 
 Exhibit 14-2-13 

Table D-2.3d: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data From the AB411 Season for Drains Flowing to the Ocean (Annual Report Table C-11.18d) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 SCM1 0.0007 1 BLULGN < 0.0001 1 BLULGN 0.0005 
2 PICO 0.0149 2 SCM1 0.0001 2 SCM1 0.0011 
3 BLULGN 0.0172 3 POCHE 0.0023 3 POCHE 0.005 
4 POCHE 0.0408 4 ACM1 0.0147 4 BLUBRD 0.0308 
5 PEARL 0.0985 5 PICO 0.0376 5 ACM1 0.0417 
6 MARIPO 0.1186 6 PEARL 0.1054 6 MARIPO 0.346 
7 CLEO 0.2113 7 MARIPO 0.1446 7 PICO 0.4084 
8 ACM1 0.2211 8 BLUBRD 1 8 CLEO 0.4096 
9 BLUBRD 1 8 CLEO 1 9 PEARL 1 

Note: Shaded cells indicate stations within the Dana Point Coastal Streams Watershed 
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Table D-2.4: Conditions at Drains of Highest Concern1 (Annual Report Table C-11.19) 
1 Flow ranks are relative and refer only to this group of five drains. E, F, and T in the Regression column refer, respectively, to Enterococcus, fecal 
coliforms, and total coliforms. “A” signifies all indicators. 
 
  Exceedances (proportion) Regression (p value) Flow & Mouth Watershed 

Description 

  All Data Flows to 
Ocean 

All Data Flows to Ocean     

Drain Year AB411 Year AB411 Year AB411 Year AB411     

Salt Crk < 0.0001 
E 

< 0.0001 
E 

0.0007 
E 

Flows ~90% of time; 3rd 
highest flow 

Underground last 3 – 
400 yds 

SCM1 < 0.0001 
F 

< 0.0001 
F 

0.0001 
F 

Large stagnant scour pond 
always present on beach, 
with many birds 

Aboveground 
through golf course 
and residential area 

  <0.0001 T 0.0001 T 

< 0.0001 
A 

0.0011 
T 

Flows from pond to 
surfzone 

 

        Ozone treatment plant just 
upstream of scour pond 

 

  

0.173 0.185 0.197 0.22 

        

San 
Juan 
Crk 

.0073 E 0.035 E 0.0677 .0421 
E 

Flows about 75% of time; 
highest flow  

Residential area 

SJC1 1F 1 F 0.0489 .0017 F Occasionally barricaded by 
berm in summer 

Bird refuge at 
bottom with 1 – 2000 
birds 

  1 T 0.1806 T 1 T .0217 
T 

Stagnant lagoon that 
drains to surfzone under 
sand 

Large wilderness 
area upstream of San 
Juan Capistrano 

         

  

0.221 0.083 0.51 0.667 

       

Poche 
Bch 

0.296 0.373 0.286 0.367 < 0.0001 
E 

0.2072 E < 0.0001 
A 

.0001 
E 

Flows ~80% of time; 4th 
highest flow 

Entirely residential 
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  Exceedances (proportion) Regression (p value) Flow & Mouth Watershed 
Description 

  All Data Flows to 
Ocean 

All Data Flows to Ocean     

Drain Year AB411 Year AB411 Year AB411 Year AB411     

POCHE < 0.0001 
F 

0.0284 F .0004 F Large stagnant scour pond 
that regularly flows to 
surfzone 

  

    

<0.0001 T 0.1357 T 

 

.0132 
T 

 

 

< 0.0001 
E 

0..002 E < 0.0001 
E 

0.0985 
E 

Flows year round 

< 0.0001 
F 

0.0017 F < 0.0001 
F 

0.1054 
F 

Drains to sand below 
outlet 

0.0245 T 0.2181 T 0.0593 T 1 T Outlet can be inundated by 
high tides 

     Under construction for 
Diversion project 

Segunda 
Desheca 
Channel 
 
PICO 

0.152 0.142 0.167 0.167 

      

Mixed Residential 
and commercial 

Aliso 
Crk 

.0003 E 0.0591 E 0.0006 0.2211 
E 

Flows ~90% of time; 2nd 
highest flow 

ACM1 < 0.0001 
F 

0.0011 F < 0.0001 
F 

0.0147 
F 

Occasionally barricaded by 
berm 

  <0.0001 T 0.0103 T <0.0001 T 0.0417 
T 

 

  

0.017 0.019 0.016 0.014 

          

Partly rural, 
wilderness park 
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Figure D-2.1a: Relative Level of AB411 Exceedances (Hits) Over the Entire Year Using All Data  
(Annual Report Figure C-11.18a) 
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Figure D-2.1b: Relative Level of AB411 Exceedances (Hits) Over the Entire Year When Drains Flow to Ocean  
(Annual Report Figure C-18b) 
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Figure D-2.2a: Relative Level of AB411 Exceedances (Hits) During the AB411 Season Using All Data  
(Annual Report Figure C-11.19a) 
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Figure D-2.2b: Relative Level of AB411 Exceedances (Hits) During the AB411 Season When Drain Flows to Ocean  
(Annual Report Figure C-11.19b) 
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D-3.0 BMP IMPLEMENTATION  
 
The Watershed Permittees are developing and implementing Best Management 
Practices (BMPs) (defined as programs, technologies, processes, siting criteria, operating 
methods, measures or devices which control, prevent, remove or reduce pollution for water 
quality protection and enhancement)1 within the Dana Point Coastal Streams Watershed 
through the planning processes discussed in Section D-1.0.  The DAMP/LIP and 
DAMP/WAP planning processes essentially result in Baseline BMPs and Enhanced BMPs, 
respectively.  Baseline BMPs are based upon the model programs identified in the DAMP 
and are implemented to contribute to the control of all pollutants.  Enhanced BMPs 
generally target particular constituents of concern and are typically source control or 
treatment control BMPs. 
 
The common emphasis of BMP-based management approaches is to promote the 
concept and practice of preventing pollution at the source.  However, such an approach 
does not preclude runoff treatment and, indeed, the DAMP explicitly recognizes that 
while the emphasis is on Pollution Prevention BMPs, the Permittees’ approach to water 
quality management includes complementary Source Control BMPs and Treatment Control 
BMPs.  These BMPs can be described as: 
 

• Pollution Prevention BMPs – any practice that reduces or eliminates the creation of 
pollutants; 

 
• Source Control BMPs – any practice that prevents pollution by reducing pollutants 

at their source; and 
 

• Treatment Control BMPs – any practice that removes pollutants from runoff. 
 
The Watershed Permittees’ BMP program is detailed in Attachment D-1, WAP Strategy 
Tables.  These strategy tables demonstrate the collaborative efforts of the Watershed 
Permittees and identifies the specific actions that are being undertaken to improve urban 
water quality within the watershed. These strategy tables are specific to the constituents 
of concern for the watershed and include information on past progress as well as the 
scheduled tasks to support this action.  On an annual basis these tables will be updated 
to identify the progress made in that year as well as the schedule for the subsequent 
year. 
 
D-3.1 Bacteria   
 
Bacteria and viruses are common contaminants in stormwater.  For separate storm drain 
systems, the main sources of these contaminants are animal excrement and sanitary 
sewer overflows.  In addition, gardening wastes, organic fertilizers and manures are all 

                                                 
1/ Stormwater Quality Task Force.  March 1993.  California Storm Water Best Management 
Practice Handbooks.  Prepared by:  Camp Dresser & McKee, Larry Walker Associates, Uribe and 
Associates, and Resources Planning Associates. 
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bacteria sources and growth media.  Irrigation runoff is the primary transport 
mechanism for bacteria to Dana Point Coastal Streams during dry weather. 
 
D-3.2 Baseline BMP and Enhanced BMP Implementation 
 
While the intention of the DAMP/WAP is to focus on Enhanced BMP implementation, a 
complete account of the activities in a watershed that are contributing to the control of a 
constituent of concern necessarily has to consider Baseline BMPs and efforts focused on 
ecological outcomes (i.e. restoring a watershed’s natural biological functioning) in 
addition to Enhanced BMPs.   
 
At the forefront of many of these BMP implementation efforts is the Integrated Regional 
Watershed Management Plan (IRWMP).  The IRWMP focuses primarily on the projects 
and plans of the member agencies, with an emphasis on water supply and water quality.  
The IRWMP outlines specific objectives related to Water Quality/Pollution Reduction, 
which will provide Regional Action Projects that are supported and implemented by 
multiple cities and the County for urban runoff pollution treatment, in addition to water 
quality benefits to areas of special biological significance and protection of critical 
coastal areas.  The IRWMP was accepted by the Board of Supervisors in May, 2005.  
Updates were made in May, 2006, and submitted to the Board for approval in June, 2006. 
 
The IRWMP will be updated on an as-needed basis, but at least every five years as it is a 
living document.  The projects will be updated continuously, with a call for new projects 
done annually.    
 
D-3.2.1  Municipal Activities 
 
The Permittees own and operate facilities and, as a consequence, perform activities over 
a large part of their jurisdictions.  The DAMP addresses this opportunity for direct 
control of pollutants in urban runoff by establishing a program framework for 
systematically evaluating and addressing (based upon ISO14001 principles) water 
quality impacts arising from municipal facilities and infrastructure maintenance 
activities.   
 
A summary of municipal facility Baseline BMP implementation is presented in each 
Permittee’s PEA Section C-5.  Examples of Enhanced BMPs include:   
 

• Provision of pet waste disposal bags in parks and on trails (DPCS-fib2a); 
• Installation of inlet and catch basin filters (DPCS-fib1h; DPCS-fib2c,d,n); 
• Planting of drought resistance plants (DPCS-fib2i); 
• Installation of synthetic grass fields (DPCS-fib1f); 
• Installation of vinyl coated chain link fence under Baby Beach Pier (DPCS-fib2h); 
• Installation of sanitary sewer diversion at Baby Beach (DPCS-fib2g);  
• Oloid Circulation Project at Baby Beach (DPCS-fib2j);  
• Baby Beach - Beach Sweeping program (DPCS-fib2q); and 
• Operate and maintain dry weather nuisance water diversions (DPCS-fib2e). 
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(Note:  DPCS-gen1b, DPCS-fib2c, etc. provide references to the attached strategy tables). 
 
D-3.2.2  Public Education 
 
Public education is a key component of the municipal stormwater program.  The goals 
of the program are to (1) measurably increase the knowledge of target communities; (2) 
measurably change behavior of target communities, and (3) reach all residents.  The 
efforts of each of the Watershed Permittees for the reporting period are presented in the 
individual progress reports and reviewed from a countywide perspective in the Unified 
Annual Progress Report (See Sections C-6).  The countywide Orange County 
Stormwater Program public education effort in 2006-07 achieved 81,669,272 impressions.   
 
Watershed-oriented public education activities include: 
 

• Organization of creek clean-up events (DPCS-gen2a); 
• Encouraging public participation (DPCS-gen3a-e); 
• Dissemination of water quality information to businesses and residents (DPCS-

gen3c);  
• Present water-quality-related items to City Council meetings (DPCS-gen3e);  
• Run educational PSAs on local television stations (DPCS-gen3d);  
• Hosting tours for the public of BMP infrastructure (DPCS-gen3b); and 
• Develop workshop and materials for HOA board members, landscapers and 

Property Managers on water quality regulations and water conservation 
focusing on landscaping (DPCS-fib2p). 

 
In addition to outreach to the general public, the Orange County Stormwater Program 
developed a School Education Outreach Program.   Today’s children are tomorrow’s 
adults, and the earlier they learn about protecting the environment, the less likely they 
will be as adults to engage in pollution causing behaviors.  Children can also share 
information they learn in school with their parents and other relatives.  Children are 
excellent “watchdogs” when it comes to their parents’ activities, and they are likely to 
try to correct a parent’s polluting behavior.    
 
In 2006-07, classroom education opportunities were offered to 70 fifth graders, as 
detailed in Table D-3.1.  School Education Outreach Program details are presented in 
the Unified Annual Progress Report (See Section C-6). 
 
Table D-3.1:  Dana Point Coastal Streams – School Education Outreach Program. 
 

PROGRAM SCHOOL GRADE 
NUMBER OF 

STUDENTS or 
TEACHERS 

Inside the Outdoors:  
Modjeska Canyon Field 
Program 

St. Edward the Confessor 
School 5 70 
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D-3.2.3  New Development  
 
One of the most important responsibilities of local government is to provide a decision 
making framework for the planning and permitting of new development and 
redevelopment.  This framework ensures that development occurs in an orderly fashion 
that reflects the vision and needs of the community, the environmental issues associated 
with any project are assessed, and that requirements for water quality protection are 
implemented.   
 
The New Development section of the DAMP/LIP (Section 7.0) establishes a mandatory 
water quality management plan (WQMP) and BMP requirements for specified types of 
development.  The implementation of these requirements is not being tracked on a 
watershed basis.  However, details of each Permittee’s program are documented in LIP 
Section A-7, and progress in the reporting period – compiled on a jurisdictional and 
Countywide basis – is presented in the Unified Annual Progress Report.   
 
D-3.2.4  Construction 
 
The Construction Program establishes Baseline BMP requirements and guidelines for 
pollution prevention methods that must be used by construction site owners, 
developers, contractors, and other responsible parties, in order to protect water quality 
from construction site runoff.  Construction site prioritization, inspection results, and 
enforcement actions are presented in the individual PEAs (Section C-8). 
 
D-3.2.5  Existing Development 
 
The Existing Development Program provides a framework and a process for the 
Permittees to systematically address the water quality impacts that can be associated 
with industrial facilities, commercial facilities, residential areas, and common interest 
areas/homeowner associations.  Key elements of the Baseline BMP program include 
source identification and facility inventory, prioritization for inspection, inspection BMP 
implementation and, where necessary, enforcement.  The details of each Permittee’s 
program are documented at LIP Section A-9.  Examples of Enhanced BMPs include: 
 

• Develop Grease Interceptor Installation Incentive Pilot Program (GIIIPP) and 
Fats, Oils and Greases (FOG) Ordinance (DPCS-fib1b, DPCS-fib2l); 

• Installation of Grease Interceptors as part of the Dana Point Harbor 
Revitalization Project (DPCS-fib2n); 

• Develop program to address root blockages in sewer lines (DPCS-fib1i); and 
• Initiate roof top food facility inspection evaluation program (DPCS-fib2o). 
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D-3.2.6  Illegal Discharges/Illicit Connections 
 
Illegal discharges and illicit connections can be a significant source of pollutants from 
MS4s, and the DAMP includes a comprehensive program for detecting, responding to, 
investigating, and eliminating these types of discharges.  Each Permittee's program is 
documented in LIP Section A-10.  Examples of efforts targeting bacteria include: 
 

• Initiate San Juan Creek/Doheny State Beach Microbial Source Tracking 
Epidemiology Study (DPCS-fib2k); 

• Field investigation and bacteria source identification (DPCS-fib2b); and 
• Creation and maintenance of a GIS with storm drain and sanitary sewer system 

layers (DPCS-gen5b). 
 
Additionally, the Permittees evaluate County water quality monitoring data and other 
data available from SCCWRP, Army Corps of Engineers, etc. to identify bacteria sources 
and new constituents of concern (DPCS-gen5a, DPCS-fib1g) and participated in a 
SCCWRP-based investigative analysis of wet- and dry-weather “natural background” 
occurrence rates of fecal bacteria at “reference” beaches (DPCS-fib1a). 
 
D-3.3 Retrofitting and Restoration 
 
While the Clean Water Act established an interim goal of attaining a level of water 
quality (which provides for the protection and propagation of fish, shellfish and wildlife, 
and for recreation in and on water), its overarching objective is to restore and maintain 
the chemical, physical and biological integrity of the nation's waters.  Projects with 
ecological integrity outcomes necessarily have to be considered in the context of water 
quality management because restoring biological function enhances a stream’s 
contaminant assimilative capacity.   In addition, restoration in the context of the WAP, 
also applies to projects that contribute to the restoration of a more natural watershed 
hydrologic regime.  These efforts can lead to more stable channel morphology and the 
elimination of the dry weather runoff that sustains the flux of bacteria through the creek 
system in dry weather. 
 
Examples of retrofitting and restoration projects include: 
 

• Operate Salt Creek Ozone Plant (DPCS-fib2f); 
• Urban landscape renewal initiative (DPCS-fib1f; DPCS-fib2i); 
• Urban runoff reduction and water use efficiency initiatives (DPCS-gen6c-f; 

DPCS-fib1c,e; DPCS-fib2i); 
• Landscape irrigation control (DPCS-gen6d); 
• Initiate environmental restoration to restore circulation at Dana Point Harbor 

(DPCS-fib1d);  
• Initiate Oloid Circulation Project at Baby Beach (DPCS-fib2j);  
• Baby Beach - Beach Sweeping program (DPCS-fib2q); 
• Identification of potential drainage system retrofit opportunities within the 

watershed (DPCS-gen6b);  and 
• Initiate Urban Runoff Recycling Project - Salt Creek (DPCS-fib2m). 
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D-4.0 EFFECTIVENESS ASSESSMENT 
 
Effectiveness Assessment is the process of evaluating whether programs are resulting in 
desired outcomes.  Outcomes are the results of an activity, program element, or overall 
program and can be characterized in terms of six levels.  Figure D-4.1 shows these levels 
as a gradation from activity-based to water quality-based outcomes and illustrates the 
progression of each successive step toward the ultimate goal of environmental 
improvement.  In general, Levels 1 to 3 can be considered Implementation Outcomes, 
Levels 5 and 6 Water Quality Outcomes and Level 4 a combination of the two types.  Each 
level has value in informing management the management process and it bears 
emphasis that not all are necessary or possible in every instance (CASQA, 2005).1    
 
Progress toward the achievement of outcomes is evaluated through the use of 
Assessment Measures.  Assessment measures may be qualitative (e.g. a judgment 
regarding the degree of BMP implementation at a facility) or quantitative (e.g. % 
reduction in a constituent level).  Key attributes of assessment measures include: 
 

• Measurability (statistically measurable on a frequent basis) 
• Relevance (significant, demonstrable relation to strategy and objectives) 
• Reliability (easily documented and reproducible) 
• Availability (based upon data obtainable at reasonable cost)  
• Scientific Validity (based on sound science) 
• Replicability (capable of being regularly updated) 
• Appropriately Focused (ideally measures outcomes, not inputs or outputs) 

 
Effectiveness Assessment involves confirmation of outcomes, an interim process of 
evaluation (principally through comparison) of assessment measures, and 
communication of progress.   
 
 
Objective:  To establish a Watershed Committee and encourage actions arising from its 
deliberations. 

Progress in 2006-07:  The Permittee representatives met regularly as the Watershed 
Action Plan (WAP) Committee.  Issues discussed at the meetings included the review of 
water monitoring data, project updates and evaluations of project effectiveness. 

Effectiveness Assessment:  The Watershed Permittees met seven times during the 
reporting period.  In addition, the Permittees have collaborated on the IRWMP and a 
TMDL Strategic Assessment and Watershed Implementation Framework/ 
comprehensive load reduction plan (focus is on Aliso and San Juan Creeks but the 

                                                 
1 California Stormwater Quality Association (CASQA). 2005. “An Introduction to Stormwater 
Program Effectiveness Assessment.” Available at:  http://www.scvurppp-
w2k.com/pdfs/0405/CASQA%20White%20Paper_An%20Introduction%20to%20Stormwater%2
0Program%20Effectiveness%20Assessment4.pdf. 
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efforts will affect all of south County).  An IRWMP Public Meeting was held on 
February 6, 2007.  A planning meeting to develop the framework was held on June 11, 
2007.  

 Level 1: Documenting Stormwater Program Activities 
  
 

Objective:  Enhance the extent of public participation in watershed issues, through 
Permittee and public interaction at watershed events, annual/semi-annual “Clean Up 
Days”, and other activities. 

Progress in 2006-07:  The City of Dana Point hosted an Ocean Water Quality 
Subcommittee; the City of Laguna Beach hosted an Environmental Committee and the 
cities continued to host tours and provide presentations to share information regarding 
bacteria-reduction BMP projects for the general public, other agencies, and professional 
and service groups. 
 
The Permittees organized watershed clean-up events at two sites in the watershed as 
part of the statewide Coastal and Watershed Cleanup Day on September 16, 2006.   
 
All program documentation, including the Dana Point Coastal Streams WAP, is 
maintained on the widely publicized www.ocwatersheds.com website.  The number of 
“hits” on the Dana Point Coastal Streams Watershed page of this website was 2,044 in 
the reporting period, compared to 1,693 in 2005-06, 1,380 in 2004-05 and 1,217 in 2003-04. 
 
Effectiveness Assessment:  The level of participation in the Coastal and Watershed 
Cleanup Day increased compared to the prior year. 
 

 Level 1: Documenting Stormwater Program Activities 
 
Effectiveness Assessment: Interest in the Dana Point Coastal Streams Watershed 
appears to be higher indicated by a 17% increase in web page hits over the previous 
year. 
 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
Objective:  Educate the public regarding water quality issues. 

Progress in 2006-07: The Countywide education effort in 2006-07 achieved over 81 
million impressions compared to over 100 million impressions in 2005-06, over 80 
million impressions in 2004-05 and 45 million impressions in 2003-04.  Within the 
watershed, there has been the distribution of education materials on pet and horse waste 
management and best practices for the home garden.  Each Watershed Permittee also 
disseminates general water quality educational articles in their City newsletters, on 
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websites, and through direct mailings. 
 
Effectiveness Assessment:  The 81,669,272 impressions achieved by the Countywide 
education effort were slightly higher than that of 2004-05, but less than that of the 
previous reporting period.  The public education campaign was maintained rather than 
expanded during the reporting period in order for the Public Education sub-committee 
to review the content and effectiveness of the current materials available, and to outline 
a work plan for the next permit term.  

 Level 1: Documenting Stormwater Program Activities 

 Level 3: Changing Behavior 

 
 

Objective:  Modify jurisdictional plans and policies to reflect potential impacts to 
water quality at a watershed-scale. 

Progress in 2006-07:  No issues were identified in the reporting period that would justify 
modification of jurisdictional plans and policies.  However, two regional planning 
documents were updated and/or developed. 
 
The Integrated Regional Watershed Management Plan (IRWMP) focuses primarily on 
projects and plans of the member agencies, with an emphasis on water supply and water 
quality.  The IRWMP, which was accepted by the Board of Supervisors (the Board) in 
June 2005, outlines specific objectives related to Water Quality/Pollution Reduction.  
Furthermore, the Board adopted a resolution that authorized the County of Orange to 
submit a grant application (the IRWMP is support documentation) to the State under 
Prop 50 Chapter 8.  In January 2007, the IRWMP was one of seven statewide proposals 
recommended for funding.  As a result, South Orange County will receive $25 million in 
Prop 50 funds to enhance water supply, water quality and natural habitat. The top seven 
projects include: 
 

• MWDOC, Water Use Efficiency Program Expansion 
• SMWD, Canada Gobernadora Multipurpose Basin 
• City of Laguna Beach, Heisler Park Marine Habitat Protection 
• SOCWA, J.B Latham Treatment Plant – AWE Project  
• City of SJC, Recycled Water Transmission System Improvements 
• City of San Clemente, Recycled Water Treatment & Distribution 
• County of Orange, Aliso Creek Super Project  

  
Development of a TMDL Strategic Assessment and Watershed Implementation 
Framework for the Aliso Creek and San Juan Creek watersheds was also initiated.  This 
document establishes the framework for a Comprehensive Load Reduction Plan for the 
Project I Beaches and Creeks in the San Diego Region.  The framework acts in lieu of the 
Bacteria Load Reduction Plan, as stipulated in the Total Maximum Daily Loads for 
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Indicator Bacteria Project I – Beaches and Creeks in the San Diego Region –Draft 
Technical Report, dated June 25, 2007.  Although this plan focuses on the Aliso Creek 
and San Juan Creek watersheds, the Permittees in the Dana Point Coastal Streams 
watershed also fall within one or both of those watersheds and actively participate in 
collaborative planning and implementation efforts on a south county regional scale. 
 
Effectiveness Assessment:  The watershed Permittees commitment to addressing 
potential water quality impacts is evidenced by their collaboration on comprehensive 
planning documents.   These documents address not only water quality impacts, but 
water supply and natural habitat enhancement. 
 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
Objective:  To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in the municipal NPDES stormwater permit. 
 
Progress in 2006-07: The San Diego Regional Board approved the DAMP/WAP on 
October 7, 2003.  The format of the WAP Annual Report was revised for conformance 
with the Aliso Creek WAP documentation and in response to San Diego Regional Board 
direction. 

Effectiveness Assessment:  There were no San Diego Regional Board actions over 
Watershed Permittee non-compliance during the reporting period. 

 Level 1: Documenting Stormwater Program Activities 
 

 
 

Objective:  To identify the most significant water quality issues and constituents of 
concern on a watershed scale and relate these to urban sources. 
 
Progress in 2006-07: Efforts to relate fecal indicator bacteria to urban sources and 
determine the significance of the water quality impact of San Juan Creek on coastal 
receiving waters are reviewed in Section D-2.0 and discussed in the Unified Annual 
Progress Report-Chapter 11.  The focus in the reporting period has been to develop 
comparative evaluations of water quality; direct future investigations and enable 
management efforts to be prioritized; enable water quality information to be 
communicated to a broader audience; and leverage partnerships with regional 
stakeholders as well as programs and plans, such as comprehensive load reduction 
plans and consolidated grants, to address the need for a coordinated approach to 
resource management and capital improvement planning. 
 
Dana Point is currently monitoring bacteria and other constituents at Salt Creek, such as 
Iron, Manganese, Nitrates, Ammonia and Triazine Herbicides. Quarterly reports are 
provided to RWQCB staff, as well as interested parties, such as Salt Creek Watershed 
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partner, Laguna Niguel.  The goals of the study are:  
 
• Assess the health risk of swimming in beaches contaminated with fecal bacteria 

sources; 
• Assess the utility of existing testing protocols at non-source polluted beaches; 
• Evaluate the effectiveness of new rapid indictors to determine swimmer health risk; 
• Conduct a microbial source tracking and identification. 
 
The Study will continue in 2007-2008.  

Dana Point also prepared and submitted to the State a comprehensive data set and 
report in support of de-listing Salt Creek and Monarch Beach from the 2008 303(d) list. 

Laguna Beach produced a report for submission to the State Water Board which 
analyzed six years of bacteriological data. 

 
 
Objective:  To focus the pollution prevention and source controls implemented at an 
individual jurisdiction level on the identified constituents of concern and to identify 
any jurisdiction-specific treatment control opportunities. 
 
Progress in 2006-07: The WAP now represents a comprehensive program of Baseline 
BMPs and Enhanced BMPs targeting bacteria.  In addition, there are complementary 
initiatives focused on the ecological and hydrological aspects of stream system and 
watershed restoration.  These efforts are now tabulated by objective, highlighting the 
collaborative efforts of the Watershed Permittees (see Attachment). 
 
Effectiveness Assessment: In addition to Baseline BMPs, the Watershed Permittees are 
implementing (as detailed in Section D-3.0) Enhanced (source control and treatment 
control) BMPs, jurisdictionally and on a watershed cooperative basis, focused on 
pathogen indicator bacteria.  The more detailed reporting format is in its third year of 
use and is continually refined to allow for better demonstration of collaborative efforts, 
progress and action plans for the next reporting period.   
 

 Level 3: Changing Behavior  
 
 
 
Objective:  To identify the water quality issues most appropriately addressed through a 
multi-jurisdictional watershed-based (i.e. Watershed Cooperative) approach. 
 
Progress in 2006-07: The DAMP/WAP focuses on fecal indicator bacteria as the priority 
water quality constituent of concern in the Dana Point Coastal Streams Watershed. 
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Objective:  To incorporate information obtained from prior planning studies. 
 
Progress in 2006-07:   Collaboration in other studies and the use information from other 
studies to inform program development is principally the responsibility of the County of 
Orange as Principal Permittee (see Unified Annual Progress Report).  

 
 
 
Objective:  To develop an integrated plan of action that results in meaningful water 
quality improvement in the Dana Point Coastal Streams Watershed group at a 
watershed scale that balances economic, social and environmental constraints. 
 
Progress in 2006-07:  The South Orange County Integrated Regional Water Management 
Group prepared the IRWMP, which was adopted by the County of Orange Board of 
Supervisors in May 2005, with updates made in May 2006, and submitted to the Board 
for approval in June 2006.  This plan includes projects that will help protect the region 
from drought, protect and improve water quality, and improve local water security by 
reducing dependence on imported water. 
 
 
 
Objective:  To identify indicators to track progress. 
 
Progress in 2006-07:  Outcomes, Assessment Measures, and Headline Indicators are an 
integral part of the Watershed Permittees’ process of program effectiveness assessment. 

 
Contributing to the achievement of these objectives will be information from water 
quality monitoring that will start to inform the program effectiveness assessment albeit 
toward the end of the Third Permit Term and the application for the Fourth Term 
Permit.  This water quality-based measure information will likely include relevant 
findings from the monitoring initiatives and any individual investigations of BMP 
performance.  The findings from evaluations of non-structural BMP initiatives (indirect 
measures i.e. non-water quality indicators of BMP performance), documented in the 
Watershed Permittees’ Annual Progress Reports, will be presented in the watershed 
annual report where appropriate.  
 
D-4.1 Review of Management Program 

The common purpose of the short-term and long-term effectiveness assessment 
strategies is to provide a means of verifying and validating the implementation of the 
watershed program.  In the context of the DAMP/WAPs, it is expected that program 
objectives and supporting management actions will evolve based upon the findings of 
the annual assessments.  The recommended revisions arising from this review are 
presented in Section D-5.0. 
 

0039322



EXHIBIT 14, EFFECTIVENESS ASSESESSMENT 

2006-07 Watershed Annual Report                                                    November 15, 2007  
Dana Point Coastal Streams Watershed 
 Exhibit 14-4-7 

Figure D-4.1:  General Classification of Outcome Types 
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D-5.0  CONCLUSION 
 
The following sections cover the proposed changes together with conclusions drawn 
from the evaluation of the fourth year of implementation of this effort. 
 
D-5.1  Watershed Management Process 
 
D-5.1.1     Watershed Area 
 
The clear delineation of the planning area based on watershed boundaries is a defining 
element of the watershed-based approach to water quality planning.  However, key 
elements of the Permittees’ efforts to address the adverse water quality impacts 
associated with stormwater and urban runoff are clearly optimized across different 
scales of planning area.  These scales range from the jurisdictional to the regional.  For 
example, the Southern California Coastal Water Research Project coordinated Bight ’03 
study is a regional scale investigation defined by the coastal zone and watersheds 
tributary to the entire Southern California Bight.  Within South Orange County, the 
Integrated Regional Water Management Plan represents an approach to project 
implementation coordinated across a sub-regional area.   
 
The cost effectiveness that is achieved through regional and sub-regional cooperation 
and the need for mitigative approaches that address the water quality and hydrologic 
impacts of watershed urbanization comprehensively, rather than on a constituent-by-
constituent basis, will ensure that management efforts at larger scales will continue be 
the primary area of activity.  The Baseline BMPs of the DAMP/LIP/WAP, associated 
with Municipal Activities, Public Education, New Development, etc. will therefore 
continue to be planned and implemented across different watershed scales as 
appropriate for each program element albeit with an emphasis on a coordinated 
countywide approach.  Nonetheless, 303(d) listing and TMDL development will likely 
impart a shift in focus toward sub-regional and watershed management efforts. 
 
D-5.1.2     Governance 
 
The County is creating a governance structures based on three Watershed Management 
Areas (WMAs), designated North, Central and South County.  The Dana Point Coastal 
Streams Watershed would become part of the South County WMA, which is the same 
area covered by the South Orange County Integrated Regional Water Management Plan.  
With this form of governance, the County will serve as the regional program 
administrator, with both an Executive Committee (elected) and a Management 
Committee (city and agency staff).  Potential advantages include: 
 

• Continues the watershed approach at a manageable scale; 
• Consistent with the likely approach of future stormwater permits; 
• Fits the structure of the DAMP, and  
• Promotes partnership opportunities, especially between cities and districts. 
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D-5.1.3    Public Participation 
 
Public participation is helpfully characterized as a process that has 3 levels, or stages, of 
engagement:  
 

Stage 1:  The provision of information in a one-way exchange, either passively or 
actively, by government to the public. 
 
Stage 2:  The public is solicited by government to provide feedback on specific 
issues.  Consultation represents a two-way exchange of information on an issues 
and options framed by the government. 
 
Stage 3:  The public actively participates in policymaking in a partnership 
relationship. This relationship means that governments acknowledge the role of 
the public in proposing policy options and shaping the policy dialogue but also 
have the final decision. 

 
The provision of public information (i.e. Stage 1) is tracked at the countywide level but 
not on a watershed basis other than noting the development of specific education 
materials targeting activities of particular concern to the watershed.  This approach will 
continue to be used over the next reporting period: 
 
Regarding the solicitation of public feedback (i.e. Stage 2), a public opinion survey was 
conducted in November 2005 to evaluate the effectiveness of the countywide public 
education program (termed Project Pollution Prevention).  The purpose of this second 
survey was to assess the extent to which public opinion and knowledge about urban 
runoff issues has changed and whether Orange County residents have made any 
behavioral changes as a result of the public education campaign. A comparison of the 
surveys’ findings (extensively reported in 2005-06) indicated that the public information 
campaign on stormwater and urban runoff has made initial inroads towards increasing 
awareness and encouraging implementation of behaviors protective of water quality.  In 
the majority of questions, awareness of the program and or its elements increased one to 
three percentage points.  These results are taken as validation of Project Pollution 
Prevention and a justification for continuing the multi-media approach of this effort. 
 
Meaningful (i.e. Stage 3) participation can be facilitated in the first instance by 
interactive websites, citizens’ panels, focus groups and referenda; and in time by 
community plans, visioning exercises and issue forums.  Web-trends reporting will be 
used to gauge the degree of interest in watershed management issues. 
 
D-5.2 Water Quality Assessment 
 
The Watershed Permittees will continue to evaluate environmental data regarding the 
condition of the watershed and BMP performance to help direct the management effort.  
There will be a continued emphasis on improving the timeliness and accessibility of 
water quality data.  
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D-5.3 Project Implementation  
 
The schedule of activities for 2007-08 is presented in Attachment D-1. 
 
D-5.4 Effectiveness Assessment 
 
The report presents a number of the Assessment and Headline Measures identified as 
indicators of program implementation and validation in the Unified Annual Progress 
Report 2006-07.  In 2007-08, while these indicators will continue to be developed, tracked 
and reported on, the continued validation of the WAP planning process will be 
predicated upon: 
 

o The number of meetings and deliberations of the WAP Committee. 
 

o The extent of public participation in watershed issues such as clean-up days. 
 

o Public interest in the watershed indicated by the level of use of the 
www.ocwatersheds.com website (Salt Creek Watershed page). 

 
o The production and dissemination to the public of educational outreach 

materials targeting specific water quality constituents of concern. 
 

o Implementation of Enhanced BMPs. 
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EXHIBIT 14:  DANA POINT COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERS

DPCS-gen1 Encourage participation in watershed meetings.

Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Districts

DPCS-gen2 Enhance the extent of public participation in watershed issues.

Watershed Cities
County of Orange
OC Flood Control District

DPCS-gen3 Educate the public regarding priority water quality issues.

Watershed Cities
County of Orange
OC Flood Control District

Dana Point

Laguna Beach
Community Groups
Community Members

DPCS-gen1a

DPCS-gen3b Continue to meet monthly.

Ongoing / long term.Continue to meet monthly.

Ongoing / long term.Use Permittee’s and co-Permittee's websites as an 
informational tool to educate the watershed's 
businesses and residents.

Ongoing
1) Continue to make technical reports and findings 
accessible to the public.
2) Continue to provide information in formats 
compatible for website posting. 

Attend meetings -ongoing.  Ongoing / long term.

Ongoing / long term.Focus on providing opportunities for participation in 
watershed activities.

Continue to host and/or participant in events which 
provide an appropriate venue to disseminate 
environmental education focused on constituents of 
concern.

DPCS-gen1b Participate in Integrated Regional Water Management 
Plan (IRWMP) public meetings.

An IRWMP Public Meeting was held on 2/6/07.

ACTION

The following public participation events were posted on the 
www.ocwatersheds.com website: 
  1) Coastal & Inner Coastal Watershed Clean-up Day
       - Salt Creek
       - Ocean Institute
  2) Whale Festival & Ocean Awareness Day (Dana Point)
  3) Earth Day Volunteer Event at Niguel Botanical Preserve 
      (Laguna Niguel)
  4) Dana Point Ocean Institute Watershed Academy
  5) Dana Point Earth Ocean Society Earth Day Clean Up

Convey constituent of concern-specific public education materials 
and information on Permittees websites. The following pollutant 
specific information has been provided electronically for posting 
on Permittee's websites:
  1) Help Prevent Ocean Pollution: Tips for Pet Care
  2) Help Prevent Ocean Pollution: Tips for Horse Care
  3) Help Prevent Ocean Pollution: Tips for Landscape & 
      Gardening
  4) Green Thumb Blue Ocean Newsletter
  5) Keeping Your Car and the Environment Sparkling 
      Clean Newsletter
  6) Trash PSA 
  7) General Pollutant PSA
  8) General Urban Runoff Information

DPCS-gen2a

DPCS-gen3a

The Dana Point Coastal Streams Watershed Permittees meet 
concurrently with the San Juan Creek Watershed Permittees, and 
met six times in 2006-07:  8/14/06, 9/11/06, 10/23/06, 12/11/06, 
3/13/07 and 6/11/07. Additionally, the watershed permittees met 
on 6/11/07 to discuss and design a strategic assessment for 
addressing multiple TMDLs on a regional/watershed cooperative 
basis.

Actively participate in Watershed Permittee meetings.

Ongoing / long term.Establish and administer City Water Quality 
Committees/Public Outreach Programs involving public 
participation.

Long term.

Dana Point's Ocean Water Quality Subcommittee is comprised of 
three public members, two City council representatives and two 
City staff to address water quality issues, while providing a vehicle 
for public input.

The City hosts an Environmental Committee, which is made up of 
7-9 community members and a City representative. The 
committee discusses environmental issues of importance to the 
City and makes recommendations to the City Council. In addition, 
Committee recommendations may be presented to the watershed 
group as appropriate.

Public meetings to be scheduled as appropriate.
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EXHIBIT 14:  DANA POINT COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Laguna Niguel
Kite Hill HOA
Shapell Development

DPCS-gen3f Laguna Niguel

Dana Point - Salt Creek
Treatment Plant

Present water-quality-related items to City Council 
meetings.  Meetings are televised.

The City of Dana Point agendized several City Council items 
relating to the construction of stream restoration projects, trash 
control BMPs and pollution-prevention rebate programs in 2006-
07.

Potential agenda items in 2007-08 may include 
new NPDES Permit, Bacteria TMDL cost-sharing 
agreements, grant projects, etc. 

Intermittent. Dana Point

Continue to run educational PSAs as space and 
time is available.

Ongoing / long term.
Dana Point 

Dana PointDPCS-gen3c

DPCS-gen3e

DPCS-gen3d

Continue hosting tours/providing presentations on 
request.

Ongoing / long term.Make opportunities to host tours or provide presentations to share 
information regarding successful (or unsuccessful) bacteria-
reduction BMP projects for the general public, other agencies, and 
professional and service groups.

Disseminate water quality information to businesses 
and residents through City newsletters and other 
publications.

Ongoing / long term.

Laguna Niguel

Dana Point
SCWD
California State Parks
Doheny Interpretative 
Center
Surfrider
Dana Point Earth Ocean 
     Society
Wyland Foundation
Orange County
CR&R
Dana Point U.S. Coast 

Guard Auxiliary
The City of Laguna Niguel agendized several City Council items 
relating to the construction of stream restoration projects, trash 
control BMPs and pollution-prevention rebate programs in 2006-
07.

Laguna Niguel City Council agenda is expected to 
include items to discuss NPDES and Bacteria 
TMDL cost-share agreements; new agreements 
with MWDOC to implement the 
SmarTimer/Edgescape Evaluation grant Project; 
and follow-up on ongoing grant projects for stream 
restoration, trash control and pollution prevention.

Laguna Beach

Develop "Protect Our Earth - Protect Our Ocean" 
coloring Book. The City of Dana Point coordinated 
effort by soliciting "coloring pages" from a number of 
local organizations that focus on protecting the earth 
and ocean, resulting in a child and adult friendly 
educational publication with a local touch.

Completed at the end of FY 2006. Complete - ongoing distribution

Focus at least one of the four water quality educational articles 
that appear in the quarterly Citywide newsletter on bacteria-
related issues. The newsletter is distributed to all 25,000 
households in Laguna Niguel.

Continue quarterly newsletter articles, with at least 
one focused on bacteria-related issues.

Run educational PSAs on local television stations. Ran 30-second educational County PSA, City Water Quality video 
and stormwater 101 on City cable station when fits in 
programming

Four publications with whole pages dedicated to 
urban runoff education, including urban runoff 
reduction (water conservation) and bacteria, an 
impairment of the Salt Creek Watershed.
Continue distribution of water quality mailer.

Intermittent.

The City of Dana Point publishes education regarding urban runoff 
pollution in the quarterly Recreation Guide.

Ongoing / long term.

ongoing- long-term

The City distributed a water quality mailer citywide to residents 
and businesses within the watershed. The Mailer objective is to 
inform the public on ways to reduce pollution and gain an 
understanding of potential impacts to the environment.  FY 2005-
06 mailers also included a brochure on tidepools.

Ongoing / long term.

Exhibit 14:  Watershed Action Plan Strategy Table [General Activities] Attachment D-1-2 November 15, 2007
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PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

DPCS-gen4 Update and report on plans and policies.

1)  Report on progress on DAMP/WAP and Watershed Cities
   update as needed. County of Orange
2)  Report on DAMP/LIP Program OC Flood Control District
    as they relate to constituents of concern.

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Agencies
Special Districts

DPCS-gen5 Evaluate water quality data to identify new constituents of concern.

Watershed Cities
County of Orange
OC Flood Control District
SCWRP

Laguna Beach

Dana Point

DPCS-gen5a Evaluate County water quality monitoring data and 
other data available to us (data from SCCWRP, Army 
Corps of Engineers, etc.).

DPCS-gen4a

DPCS-gen4b

Review Local Implementation Plan (DAMP/LIP), 
Watershed Action Plan (DAMP/WAP) and other 
applicable plans annually to update focus on 
constituents of concern.

Annually (November 15 annual 
report) / long term.

Continue to review current water quality data on 
constituents of concern.

Reviewed current water quality data as it pertains to identified 
constituents of concern.

Continue to review current water quality data on 
constituents of concern.

In June 2005, the Board of Supervisors accepted the Plan and 
adopted a resolution that authorized the County of Orange to 
submit a grant application to the State under Prop 50 Chapter 8.  
In January 2007, the IRWMP was one of seven statewide 
proposals recommended for funding. As a result, South Orange 
County will receive $25 million in Prop 50 funds to enhance water 
supply, water quality and natural habitat. The top seven projects 
include:
1.  MWDOC, Water Use Efficiency Program Expansion
2.  SMWD, Canada Gobernadora Multipurpose Basin
3.  City of Laguna Beach, Heisler Park Marine Habitat Protection
4.  SOCWA, J.B Latham Treatment Plant – AWE Project  
5.  City of SJC, Recycled Water Transmission System 
     Improvements
6.  City of San Clemente, Recycled Water Treatment & 
     Distribution
7.  County of Orange, Aliso Creek Super Project

Execute a Prop 50 Integrated Regional Water 
Management Implementation Grant Agreement 
with the State Water Resources Control Board to 
receive grant funds in an amount not to exceed 
$25,000,000.  Execute an Implementation 
Agreement with project proponents for 
disbursement and administration of grant funds. 
Execute a Memorandum of Understanding for 
governance of the South Orange County Integrated 
Regional Water Management Plan.  The South 
Orange County IRWMP Group will resume meeting 
in November 2007.  The existing Plan will be 
updated and a new call for projects conducted 
when Prop 84 Chapter 2: Safe Drinking Water, 
Water Quality and Supply, Flood Control, River and 
Costal Protection Act (includes funding for IRWM 
Programs) are release by the Department of Water 
Resources. The guidelines are expected to be 
released in the spring of 2008.

The Plan addresses short term, mid 
term, and long term projects.

Dana Point prepared a comprehensive data set and report and 
submitted to State to de-list Salt Creek and Monarch Beaches off 
2008 303(d) List

Dana Point is currently monitoring bacteria and other constituents 
at Salt Creek, such as Iron, Manganese, Nitrates, Ammonia and 
Triazine Herbicides. Quarterly reports are provided to RWQCB 
staff, as well as interested parties, such as Salt Creek Watershed 
partner, Laguna Niguel.

The first Watershed Chapter Annual Report was submitted to 
RWQCB on 11/15/04.  In response to comments from the 
Regional Board, the short term and long term strategies for 
compliance with the Directive have been added in the form of 
these tables.  DAMP/Watershed Chapter (now termed Watershed 
Action Plan) updated and revised in September 2005 to 
incorporate  Strategy tables to address priority pollutants for the 
County and Watershed Cities.  Watershed Chapter Annual Report 
submitted to RWQCB on 11/15/06.

Continue to monitor, as required. Dana Point

Ongoing / long term.

Ongoing.

Ongoing / long term.Continue to review current water quality data on 
constituents of concern.

Review the Integrated Regional Watershed 
Management Plan (IRWMP).  The IRWMP focuses 
primarily on the projects and plans of the member 
agencies, with an emphasis on water supply and water 
quality.  The Plan outlines specific objectives related to 
Water Quality/Pollution Reduction, which will provide 
Regional Action Projects that are supported and 
implemented by multiple cities and the County for 
urban runoff pollution treatment, in addition to water 
quality benefits to areas of special biological 
significance and protection of critical coastal areas.  
This plan will be updated on an as-needed basis, but at 
least every five years as this is a living document.  The 
projects will be updated continuously, with a call for 
new projects done annually.  

Ongoing / long term.

Laguna Beach produced a report for submission to the State 
Water Board which analyzed six years worth of bacteriological 
data.

Exhibit 14:  Watershed Action Plan Strategy Table [General Activities] Attachment D-1-3 November 15, 2007
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PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Watershed Cities
County of Orange
OC Flood Control District

Laguna Beach

Laguna Niguel

DPCS-gen6 Identify opportunities to implement controls addressing the priority water quality issues of concern on a Watershed Cooperative basis

Watershed Cities
County of Orange
OC Flood Control District
Water Suppliers

Dana Point
County of Orange
South Coast Water District

Watershed Cities
County of Orange
OC Flood Control District
Watershed Cities
MWDOC
SWRCB

DPCS-gen6c Identify and pursue funding opportunities under the 
Urban Stormwater Program for the implementation of 
controls.

Succeeded in winning funding under the Urban Stormwater 
Program in partnership under the Municipal Water District of 
Orange County to implement the SmarTimer/Edgescape 
Evaluation Project (SEEP).  This project proposes to evaluate 
urban runoff reductions by installing irrigation controllers, irrigation 
systems and landscape upgrades.  Interagency agreements and 
pre-retrofit monitoring was completed for 23 sites in 10 cities.

DPCS-gen5b

Continue all elements of City's efforts to reduce 
urban runoff from over-irrigation.

DPCS-gen6a

DPCS-gen6b

Reduce urban runoff from over-irrigation. Landscape 
irrigation is a major contributor to dry weather flows, 
both as surface runoff and subsurface seepage that 
ultimately drains into the storm drain system. 

Investigated reports of urban runoff, educated the public regarding 
the connection between urban runoff & ocean pollution, and 
provided notices of problems to parties found over-irrigating.

In addition to investigation, noticing and public education, the City 
of Dana Point continued free landscape watering assessments 
offered by SCWD; distribution of free sprinkler keys; participated 
in MWDOC’s Smartimer weather-based irrigation controller 
program, with an installation goal of 685 valves over three years 
throughout the region; involved City staff and HOAs in the 
Protector Del Agua Professional Landscape Water Management 
Certification Program; supported and obtained funding for 
Greeenback program which provides for rebates to public and 
private agencies to convert traditional landscaping to drought 
tolerant or more environmentally friendly landscape design 
(synthetic grasses, etc.) though the Integrated Regional 
Watershed Management Plan Proposition 50 Funding Program; 
and supported expansion of MWDOC’s SmarTimer program, as 
part of the IRWMP Priority project list.

Identify potential drainage system retrofit opportunities 
within the watershed.

Identified publicly-owned lands and public projects where regional 
improvements could be implemented.

Continue to identify public lands and project 
projects where regional improvements could be 
implemented.

Ongoing / long term.

Ongoing / long term (in phases).

Began coordination with the Data & Information Management Sub-
committee, who is considering a countywide GIS database to 
which all watershed Permittees would contribute data.

Ongoing / long term.

Continue to investigate, educate, and provide 
notices.  Provide new technologies in conjunction 
with water agencies (such as SmarTimers) and 
look for opportunities to reduce runoff in public 
infrastructure.

Ongoing / long term.

Ongoing.

In addition to GIS mapping updates for its storm drain system, the 
City of Laguna Niguel is creating a database inventory link of its 
storm drain infrastructure including pipe diameters, materials, age 
and asset value. 

Ongoing.

Ongoing / long term.

Ongoing / long term.

Create and maintain a GIS information database for 
the selected storm drain input including land use types, 
topography, major sewer lines, reclaimed water lines, 
septic systems, homeowner or community association 
areas and jurisdictional boundaries. Laguna Beach is working on a stormwater GIS project to be 

completed in 2007.
Ongoing.

Develop agreements with grant partners for the 
implementation of the successful SEEP grant.  
Establish and secure 23 BMP Assessment Areas, 
including 17 active BMP installation areas and 6 
control areas. Produce and submit a completed 
Quality Assurance Project Plan (QAPP), a 
Monitoring Plan,  and a Project Assessment 
Evaluation Plan (PAEP). Develop and execute 
agreements with water quality monitoring and data 
analysis consultants, and Resource Conservation 
District auditors.  Install flow monitoring equipment 
and collect water quality and flow data for SEEP 
pre-implementation monitoring locations.  Distribute 
and collect completed SEEP Assessment Area 
participant applications.  In the process of 
collecting water consumption data for the pre-
retrofit monitoring area.  

2006 to 2008.  
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EXHIBIT 14:  DANA POINT COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Watershed Cities
MWDOC
SWRCB

Watershed Cities
County of Orange
OC Flood Control District
MWDOC
SWRCB
Watershed Cities
County of Orange
OC Flood Control District
Water Districts

The pre-monitoring phase will be completed, 
whereupon the project site installation phase will be 
initiated.  Upon completion of the site installations 
and inspections by appropriate Staff, the post-
monitoring phase will begin.  The post-monitoring 
and data assessment will be completed in FY 08-
09.  SEEP improvements to the irrigation system 
will be implemented at the SeaRidge Condos, and 
post-retrofit monitoring will be conducted in 
Summer 2008.  

2009

2007 to 2010.DPCS-gen6e Identify and pursue funding opportunities under the 
IRWMP for the implementation of controls.

Succeeded in winning funding under the Integrated Regional 
Water Management Plan for  the Water Use Efficiency Program 
Expansion (WUEPE) in partnership with the Municipal Water 
District of Orange County.

Develop agreements for the IRWMP grant 
implementation if awarded.  

Ongoing / long term.

DPCS-gen6d

DPCS-gen6f Participate in Countywide Water Conservation Task 
Force to share ideas for water conservation and runoff 
reduction with other Cities and Water Districts.

Attend quarterly meetings. Continue to attend regular meetings.

Implement the SmarTimer Edgescape Evaluation 
Program (SEEP).  

In partnership with the Municipal Water District of Orange County 
(MWDOC), the Watershed Cities continued to implement the 
SmarTimer Edgescape Evaluation Program (SEEP).  All 
necessary agreements with grant partners, the project contractor 
and consultant were executed.  All sites were inspected and 
finalized by the cities.  The sampling and monitoring phase was 
initiated and all equipment was successfully installed at all of the 
sites. Pre-Project monitoring will be completed in September 
2007. Preliminary proposals for the sites have been developed 
and are in the reviewing phase.
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EXHIBIT 14:  DANA POINT COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2006-07) TIMEFRAME PARTNERS

DPCS-fib1 Identify approaches and opportunities for addressing pathogen indicator bacteria.

Watershed Cities
County of Orange
OC Flood Control District
Regional Board
Stakeholders

Dana Point
South Coast Water Dist.

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Districts

Dana Point
County of Orange
Army Corps of Engineers

The City has continued to pursue funding through 
the U. A. Army Corps of Engineer's Section 1135 
continuing authorities program to study and initiate 
environmental restoration for adverse impacts of 
the Dana Point breakwater and jetties. Section 
1135 provides authority for the Corps to spend up 
to $5M to study and repair environmental damage 
caused by their actions. Congressman Cox as 
supported this effort along with Water Resources 
Development Act (WRDA) authorization language 
to alter the harbor facilities and improve water 
quality. Although the Section 1135 Authority was 
not approved, the WRDA Authorization has passed 
committee approval at the time of this writing.

Investigate solutions to restore circulation at Dana 
Point Harbor. The breakwater and jetties which 
began to be constructed in 1966 appear to have 
inhibited the water circulation, and may contribute 
to the high bacteria levels at both Doheny State 
Beach and Baby Beach, causing beach postings.

N/A (pending Army Corps of Engineers response).DPCS-fib1d Ongoing/long term.

Ongoing/long term.Work with South Coast Water District on Grease 
Interceptor Installation Incentive Pilot Program and 
FOG ordinance.

Installed one grease interceptor under program. 
Another one is in permit process.
Continue to implement FOG program

DPCS-fib1a

DPCS-fib1b

DPCS-fib1c

ACTION

Continue to implement program

Cooperate under the IRWMP with South 
Countywide efforts to identify and seek funding for 
structural and non-structural BMP implementation 
programs targeted at bacteria and other 303(d) 
constituents of concern in the Dana Point Coastal 
Streams watershed.

Successfully achieved funding under IRWMP the  
Water Use Efficiency Program Expansion, which 
may reduce dry-weather runoff bacterial loads. 

Support development of interagency agreements to 
begin project implementation.

2007 - 2010

Participate with other Permittees to provide input to 
the Stakeholders Advisory Group (SAG) for the 
Bacteria TMDL I for Beaches and Creeks in the 
San Diego Region with regard to correlations 
between bacteria and potential urban sources. 

Attended SAG meetings and RWQCB hearings for 
Bacteria I TMDL for Beaches & Creeks.   Attended 
SAG meetings for the Reference System/Natural 
Sources Exclusion Basin Plan Amendment and 
provided comments. 

Continue SAG participation regarding urban 
bacteria sources, Bacteria TMDL, and the 
RSAA/NSEA Basin Plan Amendment.  After the 
TMDL is approved, begin to provide input to the 
Bacteria/Comprehensive Load Reduction Plan for 
Salt Creek.

Ongoing/long term.
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EXHIBIT 14:  DANA POINT COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2006-07) TIMEFRAME PARTNERSACTION

Watershed Cities
MWDOC
Water District

Watershed Cities
MWDOC

Laguna Niguel
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District
Regional Board
SCCWRP

Laguna Beach

Watershed Cities
County of Orange
OC Flood Control District

Succeeded in obtaining  Proposition 40 funds for 
the SmarTimer/Edgescape Evaluation Project 
(SEEP) to conduct an experimental pilot project to 
look at landscape irrigation controllers, landscape 
irrigation system retrofits, and the conversion of turf 
grass to low-water use plants.  Conducted pre-
retrofit monitoring at sites within the Dana Point 
Streams watershed in Summer 2007.

Complete SEEP improvements at selected sites 
and conduct post-retrofit monitoring in Summer 
2008.

DPCS-fib1e Support programs to reduce or eliminate the 
discharge of anthropogenic dry weather nuisance 
flow throughout the Dana Point Coastal streams 
watershed. Dry weather flow is the transport 
medium for bacteria and other 303(d) constituents 
of concern. Moist conditions in the MS4 contribute 
to high seasonal bacteria propagation in-pipe 
during warm weather. Landscape irrigation is a 
major contributor to dry weather flow, both as 
surface runoff due to over-irrigation and overspray 
onto pavements; and as subsurface seepage that 
finds its way into the MS4.

Successfully achieved funding for the Water Use 
Efficiency Program Expansion (WUEPE) under the 
IRWMP.

Support development of interagency WUEPE 
implementation agreements.

2006-2008

DPCS-fib1f Implement a two-year "GreenBack Landscape 
Renewal Rebate" pilot program under the Sulphur 
Solution Grant in Laguna Hills and Laguna Niguel 
to encourage public and individual awareness and 
commitment to changing the prevailing design of 
suburban landscaping so as to reduce the 
anthropogenic sources and conduits for bacteria 
and other 303(d) constituents of concern. Damp 
green landscape wastes, organic fertilizers and 
manures, and organic carbons in reclaimed water 
used for landscape irrigation, are all bacteria 
sources and growth media. Nuisance flows from 
landscape irrigation runoff (both reclaimed and 
potable water) are a significant transport medium to 
Dana Point Coastal streams during dry weather.

Installed synthetic grass soccer field at Bear Brand 
Park in Laguna Niguel as a public-sector 
GreenBack project.    

Track completed private-sector projects, evaluate 
pilot program findings, and develop/submit final 
report to the State.

Dana Point
SCWD

Ongoing / long term. 

Ongoing/long term.

Ongoing / long term.

Fall 2007 to Winter 2008

2007 - 2010

Evaluate data collected in the Dana Point Coastal 
Streams watershed on bacteria and other 303(d) 
constituents of concern in conjunction with 
monitoring, research or ID/IC investigations, and 
share findings for insights on bacteria sources that 
may be applicable watershed-wide.

The City of Laguna Beach prepared a report for 
submittal to the State Board which analyzed and 
interpreted six years' bacteria data.

Continue to evaluate data.

Follow up on toxicity issues flagged by the DWMP 
in Summer 2005.  Share 13225 analytical methods 
with TMDL SAG as possible prototype. 

Evaluated data on bacteria and other 303(d) 
constituents of concern from the Dry Weather 
Monitoring Program sites in the Dana Point Coastal 
Streams watershed.  Bacteria concentrations 
continued to be elevated but not consistently 
outside “action” parameters established in the 
DWMP.  Certain other potentially toxic constituents 
merited follow-up.

DPCS-fib1g

Work with SCWD to develop program to address 
root blockages in sewer lines, as roots are the most 
significant cause of sewer back ups in Dana Point.

Develop letter to send to high-medium priority sites. Submit final report on catch basin debris gates in 
Winter 2008.

Identify candidate structural BMP technologies 
such as catch basin or in-line filters that assist in 
lowering bacterial concentrations in the Dana Point 
Coastal Streams watershed.  Consult with 
Permittees for information on technologies and 
performance results as opportunities arise.

Evaluated performance of catch basin debris gates 
in Laguna Niguel as part of grant project to 
determine effectiveness for reducing bacteria and 
other pollutants.

Continue research and potential testing activities. Ongoing.DPCS-fib1h

DPCS-fib1i
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EXHIBIT 14:  DANA POINT COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2006-07) TIMEFRAME PARTNERSACTION

DPCS-fib2 Implement controls/BMPs for addressing pathogen indicator bacteria.

Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District

Dana Point

County of Orange

Dana Point
SCWD
SOCWA
Dana Point
SCWD
SWRCB
Miocean
SOCWA

County of Orange
SWRCB
Headlands Reserve LLC

County of Orange
SWRCB

DPCS-pip2h Ongoing/long term.

Ongoing/long term.

Ongoing/long term.

Continue to operate and maintain diversion. Ongoing/long term.

Provide maintenance investigate additional sites. Ongoing/long term.

Continue to implement the Dry Weather Monitoring 
Program to evaluate whether source control can 
effect a significant reduction in receiving water 
levels of indicator bacteria.

Continue to operate and maintain sanitary sewer 
diversion.

Ongoing/long term.

Continue to maintain inlet filers. Ongoing/long term.

Continue to obtain water quality and flow data and 
monitor improvements of beach water quality.

Permittees provided and stocked doggy bags 
dispensers at select parks (need determined by 
Permittee) in Dana Point Coastal Streams 
Watershed.  Park signs explain the need for park 
users to pick up their pet waste.  

Continue stocking dispensers and adding 
additional dispensers as need is identified.

Install, stock, or provide bag dispensers for 
collection and disposal of dog fecal waste parks in 
the Dana Point Coastal Streams watershed. 
Canine feces are a source of bacteria.

Ongoing.DPCS-fib2a

Implement LIP Section A-10 ID/IC and report 
incidents involving watershed fecal coliform.

The Permittees have undertaken action to attempt 
to identify, eliminate and proactively prevent 
sources of bacteria from entering the storm drain 
system using a variety of approaches including: 
Field Investigation and Identification Sources of 
Indicator Bacteria; Storm Drain Area Mapping; and 
Drainage Facility Maintenance.  

DPCS-fib2d

DPCS-fib2c

DPCS-fib2b

Installation of inlet filters.  Organic debris in the 
MS4 promotes bacteria growth.   

The City continued to operate and maintain inlet 
filters in Dana Point Coastal Streams Watershed.

Implement program to install catch basin filters at 
suitable county-owned facilities.

Fossil filters have been installed in all parking lot 
catch basins at County facilities in Dana Point 
Harbor.

DPCS-fib2e

DPCS-fib2f

Operate and maintain one dry weather nuisance 
water diversions within the Dana Point Coastal 
Streams watershed.

Continue to operate and maintain diversion to 
divert dry weather flows.

Operation began in November 2005.  The City 
continues to monitor flow and indicator bacteria 
data at the outlet of Salt Creek during dry weather 
to evaluate effectiveness of Salt Creek Ozone 
Treatment Plant and impact on the beach water 
quality. The plant has demonstrated to be very 
effective. Operation and maintenance schedules as 
well as challenges of treating dynamic urban runoff 
are being addressed. Significant reductions in 
beach postings have been observed.

Operate Salt Creek Ozone Plant

DPCS-pib2g

Install bird netting under Baby Beach Pier.  Vinyl 
coated chain link fencing was installed under the 
pier to prevent roosting and defecation into water.

Continue to maintain netting/fencing.  This system, 
in conjunction with other DPH BMPs, appears to be 
resulting in improved bacterial water quality at Baby
Beach 

Continue to maintain netting/fencing.

Low flow urban runoff diversion to the sanitary 
sewer diversion and first flush filter treatment 
system prior to discharge at Baby Beach, 
constructed in 2004-05.  

Continue to operate and maintain diversion to 
divert dry weather flows and treat first flush storm 
runoff.  This system, in conjunction other DPH 
BMPs, appears to be resulting in improved 
bacterial water quality at Baby Beach
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EXHIBIT 14:  DANA POINT COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2006-07) TIMEFRAME PARTNERSACTION

Laguna Niguel

SCWWRP
UC Berkeley
EPA
Dana Point
County of Orange
Laguna Niguel
State Parks
County of Orange Health

DPCS-fib2i Implement a two-year "GreenBack Landscape 
Renewal Rebate" pilot program under the Sulphur 
Solution Grant in Laguna Hills and Laguna Niguel 
to encourage public and individual awareness and 
commitment to changing the prevailing design of 
suburban landscaping so as to reduce the 
anthropogenic sources and conduits for bacteria 
and other 303(d) constituents of concern. Damp 
green landscape wastes, organic fertilizers and 
manures, and organic carbons in reclaimed water 
used for landscape irrigation, are all bacteria 
sources and growth media. Nuisance flows from 
landscape irrigation runoff (both reclaimed and 
potable water) are a significant transport medium to 
Dana Point Costal streams during dry weather

Completed implementation of a public-sector 
rebate project in Laguna Niguel, converting a turfed 
soccer field at Bear Brand Park to synthetic grass.

Report 2010.
Resulting Actions - ongoing.

Funding has been awarded via State Consolidated 
Grants Ocean Protection Projects Program.  
Southern California Coastal Water Research 
Project (SCCWRP) and University of California, 
Berkeley, with monetary contribution from the City 
of Dana Point, are conducting a Microbial Source 
Tracking and Epidemiology Study at Doheny State 
Park Beach via the State’s Consolidated Grants 
Program – Ocean Protection Projects. The study 
kicked off this summer 2007. However, due to 
good water quality which did not exceed standards 
at a frequency necessary to obtain meaningful 
results from  the epidemiology study, the study at 
Doheny was terminated earlier than planned and 
will continue next summer. Instead, the study for 
this summer relocated to Avalon on Catalina 
Island. The EPA is now partnering in this study, 
which is an added benefit, as the results may have 
local, regional and national implications.

DPCS-pip2k Aggressively pursue funding for San Juan 
Creek/Doheny State Beach Microbial Source 
Tracking Epidemiology Study.

Complete the final project report for submittal in 
Winter 2008.

Summer 2005 - Winter 2008

Pilot evaluation through 2007. 
Potentially ongoing/long term.

County of Orange
Dana Point
SWRCB

Based on a preliminary pilot installation of 
mechanical circulators in the summer of 2005, the 
County was awarded $1M in Clean Beach Initiative 
grant funding for: 1) performance of a flow 
circulation study/feasibility evaluation of mechanical
circulation; and 2) purchase, installation, and 
operation of mechanical circulators, with installation 
projected for the summer of 2008. The County was 
ultimately unable to accept the grant award due to 
unacceptable grant agreement conditions, and 
concerns about long term operational costs against 
the uncertain water quality benefits of what was a 
dispersive rather than a source control BMP. 

Oloid Circulation Project at Baby Beach - employ 
mechanical circulation along Baby Beach in Dana 
Point Harbor to reduce fecal indicator bacteria 
levels and corresponding water quality advisory 
postings.

Study will be conducted 2007-2008. Planning 
Workgroup has been established, including County 
of Orange, Laguna Niguel, State Parks, Orange 
County Health Care Agency & RWQCB.

The 2007 study at Avalon went well and a progress 
report will be available to the advisory committee in 
February 2008, including a summary of the small 
set of data that was obtained at Doheny. The study 
will be relocated back to Dohney next summer 
2008.

DPCS-pip2j An alternative source control BMP was 
implemented in a pilot evaluation phase in lieu of 
the Oloid mechanical circulation project. Please 
see DPCS-pip2q.
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EXHIBIT 14:  DANA POINT COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2006-07) TIMEFRAME PARTNERSACTION

Pending the findings of the 2007 calendar year 
performance evaluation, the BMP will either be 
discontinued or funded as an ongoing practice.

Pilot evaluation through 2007. 
Potentially ongoing/long term.

County of Orange

Implement BMPs as part of the Dana Point Harbor 
Revitalization Project; including but not limited to: 
bioswales (for infiltration), inlet filters, and grease 
interceptors.

The City is now pursuing a project that will allow 
the ozone-treated urban runoff to be additionally 
treated for use as reclaimed water for irrigation 
purposes. This is a coordinated effort with South 
Coast Water District which would turn nuisance 
flows into a valuable resource, a conservation 
strategy that can benefit the entire region. This 
effort is consistent with the South Orange County 
Integrated Regional Water Management Plan that 
was developed in 2005-06.

DPCS-pib2q Baby Beach - Beach Sweeping program - pilot 
phase BMP to reduce fecal indicator bacteria levels 
and corresponding water quality advisory postings. 

A beach sweep BMP practice was implemented at 
Baby Beach in lieu of mechanical circulation (see 
DPCS-pip2j).  Beach sweeping is a euphemism for 
the collection, removal and disposal of seabird 
feces from the beach intertidal area once a day to 
prevent their inundation and resuspension in 
nearshore waters. The BMP was initiated in 
January 2007, and continues through the calendar 
year 2007, where an evaluation of the water quality 
benefits will be performed.  Preliminary indications 
of its water quality benefit have been favorable.

Develop "H2O for HOAs" workshop concept.DPCS-fip2p

Dana Point

Continue to have workshops.Develop workshop and materials for HOA board 
members, landscapers and Property Managers on 
water quality regulations and water conservation 
focusing on landscaping.  First successful 
workshop held in August 2007. Concept to be used 
as a model throughout Orange County.

ongoing/long-term San Clemente
San Juan Capistrano
Dana Point
South Coast Water District
MWDOC
Met
Other watershed partners 
as program rolls out

DPCS-fib2o Roof top food facility inspection evaluation 
program.

First year complete, 39% noncompliance rate. 
Effective program, all facilities in compliance by 
third inspection. Program to continue next FY.

continue program. ongoing

DPCS-fib2n

Work with South Coast Water District on Grease 
Interceptor Installation Incentive Pilot Program and 
FOG ordinance.

DPCS-fib2m

Monetary incentive program has been developed to 
fund up to 50% of the installation of a grease 
interceptor at priority restaurants that do not 
currently have one.

Continue program in concert with SCWD's Grease 
Control Program. One restaurant has installed one, 
another in permitting process.

DPCS-fib2l

Dana Point
SCWD

Ongoing/short term, as funds 
available.

Dana Point

Long term. County of Orange (Dana
     Point Harbor Dept.)

Continue to investigate feasibility. Ongoing/long term. Urban Runoff Recycling Project - Salt Creek 

The project was scheduled to go to the California 
Coastal Commission for approval in Fall 2006. If all 
goes as scheduled, construction is anticipated to 
begin in late 2007. 

N/A
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EXHIBIT 15, EXECUTIVE SUMMARY 
 

2006-07 Watershed Annual Report                                                    November 15, 2007  
San Juan Creek Watershed 
 Exhibit 15-i 

Introduction 
 
This Annual Report considers the efforts of the cities of Dana Point, Laguna Hills, 
Laguna Niguel, Mission Viejo, Rancho Santa Margarita, and San Juan Capistrano, the 
County of Orange and the Orange County Flood Control District (the Permittees) during 
the 2006-07 reporting period to implement a watershed based water quality planning 
initiative in accordance with the requirements of NPDES Permit No. CAS 0108740 and 
the Drainage Area Management Plan (DAMP) – Watershed Action Plan (WAP) - San Juan 
Creek Watershed.  This reporting period considers the fourth year of implementation of 
this initiative. 
 
The WAP represents one of the three separate, but nonetheless highly interrelated, water 
quality planning processes supported by the Permittees that are aimed at improving 
water quality in the watershed.  The three planning processes are DAMP/ Local 
Implementation Plan (LIP) and DAMP/WAP with their focus on urban runoff and a 
third process focused on watershed system integrity.   
 
The characteristics of each of the planning processes are defined and the distinction is 
made between Baseline Best Management Practices (BMPs) and Enhanced BMPs.  These 
BMPs are considered to be characteristic of the DAMP/LIP and DAMP/WAP planning 
processes respectively.  The focus in this report is on the development and 
implementation of Enhanced BMPs.  However, the significant progress of the Permittees 
being made with respect to water quality protection and enhancement needs to be 
viewed in the context of all three planning processes.   
 
Program Highlights 
 
WAP Committee:  A WAP Committee, chaired by the City of San Juan Capistrano, met 
five times in 2006-07.  In addition, the Watershed Permittees are actively involved in the 
bacteria Total Maximum Daily Load (TMDL) Stakeholder Advisory Group (SAG) and 
have collaborated on the Integrated Regional Watershed Management Plan (IRWMP), 
and the Development of a TMDL Strategic Assessment and Watershed Implementation 
Framework for the Aliso Creek and San Juan Creek watersheds. 
 
Public Education:  The Permittees organized watershed cleanup events at 3 sites in the 
watershed and provided classroom education at 14 schools to 1,602 fifth and sixth 
graders in which watershed concepts were highlighted. 
 
Public Participation:  The City of Dana Point hosts an Ocean Water Quality 
Subcommittee; the City of San Juan Capistrano has an active Water Quality and 
Watershed Management Committee as well as holds an annual citizen’s academy; the 
Cities of Mission Viejo and Laguna Niguel host tours or provide presentations to share 
information regarding successful (or unsuccessful) bacteria-reduction BMP projects for 
the general public, other agencies, and professional and service groups; and the City of 
Rancho Santa Margarita holds semi-annual Educational Workshops for Major HOAs. 
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All program documentation, including the WAP, is available for review and comment 
on the widely publicized www.ocwatersheds.com website.  The number of “hits” on the 
San Juan Creek Watershed page was 3,029 in the reporting period, compared to 3,236 in 
the previous year, a 7% decrease. 
 
Pathogen indicator bacteria data for coastal waters is now directly available to the public 
at www.ocbeachinfo.com. 
 
Water Quality Assessment:  This report provides a comparative evaluation of the impact 
of the major coastal outfalls on beach water quality related to pathogen indicator 
bacteria.  
 
Project Implementation:  The specific efforts of the Watershed Permittees related to the 
implementation of pollution prevention, source control, and treatment control Best 
Management Practices are detailed in Attachment D-1, WAP Strategy Tables.   
 
The strategy tables list the efforts of the Watershed Permittees to address the priority 
water quality issues of concern.  These efforts range from general program activities 
such as outreach to the public through hosted events and distribution of education 
materials to treatment controls for pathogen indicator bacteria, the primary constituent 
of concern for the San Juan Creek Watershed. 
 
Examples of enhanced BMPs highlighted in the attached strategy tables include the 
support of programs to reduce or eliminate the discharge of anthropogenic dry weather 
nuisance flow throughout the San Juan Creek Watershed, such as the Water Use 
Efficiency Program Expansion (WUEPE) and the SmarTimer/Edgescape Evaluation 
Project (SEEP).  Additionally, the Permittees are testing catch basin or in-line pipe filters 
that will assist in lowering bacteria concentrations in San Juan Creek as well as 
evaluating a bio-retention structural BMP.  Test results from other sources suggest that 
bio-retention based structural BMPs may mimic constructed wetlands in the removal 
efficiencies of bacteria. 
 
At the forefront of various efforts to fund BMP projects is the Integrated Regional 
Watershed Management Plan (IRWMP).  The IRWMP, which was accepted by the 
Orange County Board of Supervisors in May 2005, focuses primarily on the projects and 
plans of the member agencies, with an emphasis on water supply and water quality.  
The Plan outlines specific objectives related to water quality/pollution reduction, which 
will provide Regional Action Projects that are supported and implemented by multiple 
cities and the County for urban runoff pollution treatment, in addition to water quality 
benefits to areas of special biological significance and protection of critical coastal areas.  
This Plan establishes a priority ranking to help further regional efforts to investigate the 
feasibility of, and identify funding for, these projects. Individual projects however, will 
go through the appropriate environmental review and permitting process during the 
funding process. 
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In January 2007, the IRWMP was one of seven statewide proposals recommended for 
funding (Prop 50 Chapter 8 grant award).  As a result, South Orange County will receive 
$25 million in Prop 50 funds to enhance water supply, water quality and natural habitat. 
 
Report Organization 
 
The 2006-07 WAP Annual Report comprises five sections: 
 

Section 1.0 Introduction provides a summary of the program background, 
description of the watershed, program objectives, water quality planning 
processes, governance, and public participation; 
 
Section 2.0 Water Quality Monitoring and Assessment provides a description of the 
countywide water quality monitoring program and considers the local water 
quality constituents of concern; 
 
Section 3.0 Project Implementation discusses the distinction made between Baseline 
BMPs and Enhanced BMPs and reports on the status of these programs; 
 
Section 4.0  Effectiveness Assessment reviews the progress of the WAP water 
quality planning process with respect to general program objectives and specific 
objectives addressing pathogen indicator bacteria, the constituent of concern in 
the San Juan Creek Watershed; and  
 
Section 5.0 Conclusion reviews the status of the watershed based planning effort 
after four years of implementation. 

 
The WAP and this Annual Report are integral components of the Permittees 
comprehensive efforts, using multiple planning processes across different scales of 
planning area, to manage surface water quality in highly urbanized watersheds.  The 
Permittees recognize that an iterative approach, involving systematic improvement and 
refinement across all program areas, is a necessary and defining characteristic of these 
efforts.  It is expected that the WAP will continue to be developed commensurate with 
the Permittees understanding of the issues affecting the watershed. 
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D-1.0 INTRODUCTION 
 
This report is the fourth Annual Progress Report for the Drainage Area Management Plan 
– San Juan Creek WAP, a regulatory compliance and creek and coastal water quality 
planning and protection initiative focused on the management of urban runoff within 
the San Juan Creek Watershed.  It summarizes the progress that has been made in 2006-
07 by the cities of Dana Point, Laguna Hills, Laguna Niguel, Mission Viejo, Rancho Santa 
Margarita, San Clemente, and San Juan Capistrano, County of Orange, and the Orange 
County Flood Control District (the Watershed Permittees) and identifies a schedule of 
management activities for 2007-08.  Previous publications relating to this watershed-
based planning initiative contain additional detail and this progress report, termed WAP 
Annual Report, should be reviewed in conjunction with these publications, which are:   
 

• Drainage Area Management Plan (DAMP) 
• DAMP/San Juan Creek WAP  (previously titled “Watershed Chapter”) 
• DAMP/Local Implementation Plans (LIPs) 
• Unified Annual Progress Report 2006-07 

 
These documents, except the city LIPs, are available at www.ocwatersheds.com. 
 
The report contains descriptions of: 
 

• All activities conducted by the Watershed Permittees; 
• Common activities conducted collectively by the Permittees; 
• Public participation mechanisms; 
• Watershed-based land use planning; 
• Proposed WAP revisions; 
• Monitoring activities not discussed in the Unified Annual Progress Report; and  
• Water quality improvements or degradation.  

 
Each year in November, the activities of the Watershed Permittees are reviewed in three 
reports, specifically, the Unified Annual Progress Report, Jurisdictional Program 
Effectiveness Assessments, and the WAP Annual Report.   A template format is used in 
each instance to facilitate comparison and to emphasize the common focus of all the 
reports, which is on the status and effectiveness of initiatives to control pollutants in 
stormwater and urban runoff.  
 
D-1.1 Objectives 
 
The purpose of the DAMP/WAPs is to create a watershed-based water quality planning 
process that focuses on specific priority constituents of concern in urban runoff.  The 
program objectives of the DAMP /San Juan Creek Watershed – WAP are: 
 

• To establish a Watershed Committee and encourage actions arising from its 
deliberations;  
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• Enhance the extent of public participation in watershed issues, through Permittee 
and public interaction at watershed events, annual/semi-annual “Clean Up 
Days,” , and other activities; 

• Educate the public regarding water quality issues;  

• Modify jurisdictional plans and policies to reflect potential impacts to water 
quality at a watershed-scale;  

• To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in municipal National Pollutant Discharge Elimination 
System (NPDES) Stormwater Permit (Order No. R9-2002-0001, NPDES NO. 
CAS0108740; 

 
• To identify the most significant water quality issues and constituents of concern 

on a watershed scale and relate these to urban sources; 
 

• To focus the pollution prevention and source controls implemented at a 
individual jurisdiction level on the identified constituents of concern and to 
identify any jurisdiction-specific treatment control opportunities; 

 
• To identify the water quality issues that are most appropriately addressed 

through a multi-jurisdictional watershed-scale approach; 
 

• To incorporate information obtained from prior planning studies; 
 

• To develop an integrated plan of action that results in meaningful water quality 
improvement in the San Juan Creek Watershed at a watershed scale that balances 
economic, social and environmental constraints; and 

 
• To identify indicators to track progress. 

 
D-1.2 San Juan Creek Watershed 
 
San Juan Creek drains a broad, fan-shaped, fairly steep watershed with much of its 
headwaters in the Cleveland National Forest and other public lands. The Creek 
ultimately discharges into the Pacific Ocean at Doheny Beach. The approximately 125-
square-mile watershed includes portions of the cities of Dana Point, Laguna Hills, 
Laguna Niguel, Mission Viejo, Rancho Santa Margarita, and San Juan Capistrano.   
Major transportation arteries through the watershed include the San Joaquin Hills 
Transportation Corridor and Interstate 5.  The San Juan Creek Watershed is 
approximately 40 percent urbanized, with ongoing development of most remaining 
privately held land ongoing.   The designated beneficial uses in the San Juan Creek 
watershed are shown in Table D-1.1 and Table D-1.2 is the portion of the 2006 303(d) 
list pertaining to the watershed.  It should be noted that, as a consequence of this listing, 
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a Total Maximum Daily Load (TMDL) for bacteria is being developed by the San Diego 
Regional Water Quality Control Board (RWQCB).  
 
D-1.3 Background 
 
D-1.3.1  Water Quality Protection and Planning 
 
In California, regulatory protection and administration of water quality is primarily the 
responsibility of the State Water Resources Control Board (SWRCB) and the nine  
Regional Water Quality Control Boards (RWQCBs).  Each of the RWQCBs is required to 
adopt a water quality control plan, or Basin Plan.  Basin Plans establish or designate 
beneficial uses (the uses of water necessary for the survival and well being of humanity, 
plants and wildlife) for inland and coastal waters, set narrative and numerical water 
quality objectives that must be attained or maintained to protect the designated 
beneficial uses, and describes implementation programs to protect beneficial uses.   
 
Under state law (Porter-Cologne Water Quality Control Act), water quality standards 
are beneficial uses to be made of a water body, the established water quality objectives 
(both narrative and numeric), and the State’s nondegradation policy.   CWA section 
303(d) requires states to list waters not meeting applicable water quality standards and 
to establish total maximum daily loads (TMDL) for the pollutants impairing those 
waters.  A TMDL is a numerical calculation of the amount of a pollutant that a water 
body can assimilate and still meet standards.  A TMDL includes one or more numerical 
targets that represent attainment of the applicable standards and an allocation of the 
load among the various sources of the pollutant. 
 
The RWQCB’s principal means of achieving water quality objectives and the protecting 
beneficial uses designated in Basin Plans is through the adoption and administration of 
waste discharge requirements, including NPDES permits, to control the discharge of 
wastes, which may impact surface and groundwater quality.  NPDES permits are issued 
under the federal Clean Water Act (CWA), Title IV “Permits and Licenses” Section 402.  
Section 402 was amended in 1987 to create NPDES permitting requirements for 
municipal operators of storm drain systems. 
 
The environmental rationale for creating waste discharge requirements for municipal 
discharges of stormwater was recognition of the adverse impacts of watershed 
urbanization on streams including increased loadings to surface water of sediment, 
nutrients, oxygen demanding material, bacteria, metals, pesticides, and other 
constituents.  With the addition to the CWA of Section 402(p), this diffuse pollution 
associated with the urban landscape, was brought into a permitting regime that had 
previously been focused on industrial process wastewater and treatment plant effluent.      
   
The Program is concerned with the imprint of urban development on the landscape.  
Urbanization creates rooftops, driveways, roads and parking lots (Schueler and Holland, 
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20001, use the term “Imperviousness” as the unifying theme for understanding the 
adverse hydrologic impacts of urbanization) which (1) increase the timing and volume 
of rainfall runoff (compared to pre-development conditions) and (2) provide a source of 
pollutants that are flushed or leached by rainfall runoff into aquatic systems.  The 
environmental consequences of these impacts are loss or impairment of aquatic 
beneficial uses due to: 
 

• Water quality degradation due to increased loadings of sediment nutrients, 
metals hydrocarbons, pesticides and bacteria; 

 
• Stream channel instability and habitat loss due to the increased severity and 

frequency of floods; 
 

• Increased water temperatures due to solar energy absorption by urban surfaces 
and elimination of riparian shading, and  

 
• Loss of groundwater recharge. 

 
D-1.3.2  The Orange County Stormwater Program 
 
Orange County received its first Municipal Separate Storm Sewer Systems (MS4) permits 
(referred to as First Term Permits) in 1990.  Municipal Stormwater Permit Order No. R9-
2002-0001 (NPDES No. CAS 0108740) is the Third Term NPDES permit issued 
collectively to the 13 municipal entities within the area of Orange County under the 
jurisdiction of the San Diego Regional Water Quality Control Board.  The permit 
implements the federal CWA mandate and requires the Permittees to (1) reduce the 
discharge of pollutants discharged from municipal storm drain systems to the maximum 
extent practicable and (2) to eliminate most types of non-stormwater discharges.  
 
With the adoption of the Third Term Permit, the Permittees were required to develop 
and implement a watershed-based management process to complement the established 
countywide stormwater program.  The purpose of this separate watershed based effort 
is primarily to provide a local focus on the highest priority water quality 
issues/pollutants in each watershed.  In addition, the Third Term Permit requires the 
Permittees to use this separate planning process to foster local public education and 
participation and encourage land use planning at the watershed scale.  
 
D-1.3.3  Watershed Management 
 
Watershed management is the term used for the approach to water quality planning that 
places an emphasis on the watershed (the area draining into a river system, ocean or 
other body of water through a single outlet) as the planning area and solutions to 
problems that cut across programs and jurisdictions.  Watershed management seeks to 

                                                 
1/ The Practice of Watershed Protection, 2000, T.R. Schuler and H.K. Holland, The Center for Watershed 
Protection. 
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build upon existing management programs and resources, but has as its goal watershed 
system integrity.  The U.S. Environmental Protection Agency (USEPA) advocates this 
approach, particularly with respect to addressing the more intractable issues of habitat 
degradation and non-point source (or diffuse) pollution and suggests that it is beneficial 
because it can: 

• Provide a context for integration, by  

o using practical, tangible management units that people understand  

o focusing and coordinating efforts  

o finding common ground and meeting multiple needs 

• Provide a better understanding and appreciation of nature, by  

o understanding nature's interrelated processes  

o helping answer the question, "What are we trying to protect?"  

o linking human activities to nature's response  

o appreciating how nature's processes can benefit people  

o identifying ways we can work with watershed processes 

• Yield better management, by  

o generating ecologically-based, innovative, cost-effective solutions  

o forging stronger working relationships  

o supporting consistent, continuous management  

 
D-1.4 Program Approach 
 
The approach taken to develop the DAMP/San Juan Creek WAP recognizes that the 
jurisdictional DAMP/LIPs and the DAMP/WAPs represent the principal policy and 
program documents for two separate, but nonetheless similar and highly 
interdependent, water quality planning processes targeting the control of pollutants in 
urban runoff.    
 
With respect to project implementation, the distinction is made between Jurisdictional 
and Watershed Cooperative projects.  Where water quality issues that are determined to be 
specific to a jurisdiction, they would be referred to that jurisdiction and thereafter be 
addressed as a jurisdictional program initiative through the DAMP/LIP.  Alternatively, 
the issue may originate from multiple jurisdictions within the watershed.  In this 
instance, the problem would be most effectively addressed on a partnership basis as a 
watershed cooperative effort. 
 

0039348



EXHIBIT 15, INTRODUCTION 
 

2006-07 Watershed Annual Report                                  November 15, 2007  
San Juan Creek Watershed 
 Exhibit 15-1-6 

The following elements of the DAMP are then incorporated on the watershed and 
jurisdictional levels to: 

 
• Establish a baseline set of BMPs that are applicable to all areas and that are 

proven and cost-effective; 
• Monitor water quality to assess progress and identify urban impacts on receiving 

water; 
• Prioritize waterbodies for corrective action, with those listed as impaired having 

a higher priority; and 
• Focus on enhanced BMPs for constituents of concern at a watershed or 

jurisdictional level, as appropriate. 
 
These elements become the basis of an iterative planning process, which support the 
progressive evolution attainment of water quality standards, as required by the NPDES 
Permits.  A defining feature of the iterative planning process is the continual analysis, 
measurement and improvement through the quality loop which is illustrated in a 
simplified form in Figure D-1.1. 
 
Assessing:  Assessing environmental conditions and programmatic performance, 
establishing the goals and targets to be achieved, and determining the route to be taken 
and the measurements to track success; 
 
Planning:  Designing activities to achieve the goal, identifying the needed skills and 
expertise, and designating responsibility for achieving desired outcomes; 
 
Implementing:  Bringing the process into effect in an efficient and effective manner, and 
 
Monitoring:  Evaluating the effectiveness of the Implementing stage. 
 
There is also recognition that these efforts are, in many watersheds in Orange County, 
supportive of a third planning process that is focused on watershed system integrity 
rather than water quality outcomes.  The different characteristics of these processes are 
compared in Table D-1.3.  
 
D-1.5 Governance 
 
D-1.5.1 WAP Committee 
 
The WAP Committee comprises representatives of the seven Permittees located within 
the watershed. 
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Table D-1.1:  Designated Beneficial Uses – San Juan Creek 

Inland Surface Water AGR IND REC-1 REC-2 WARM COLD WILD SPWN 

San Juan Creek        
 

 Morrell Canyon        
 

  Decker Canyon        
 

  Long Canyon        
 

Lion canyon         

Hot Spring Canyon         

Cold Spring Canyon        
 

Lucas Canyon        
 

Aliso Canyon        
 

Verdugo Canyon        
 

Bell Canyon         

Fox Canyon         

Dove Canyon        
 

Crow Canyon        
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Table D-1.1:  Designated Beneficial Uses – San Juan Creek 

Inland Surface Water AGR IND REC-1 REC-2 WARM COLD WILD SPWN 

San Juan Creek        
 

Trampas Canyon        
 

Canada 
Gobernadoora        

 

Canada chiquita        
 

Horno Creek        
 

Arroyo Trabuco 
Creek         

Holy Jim Canyon         

Falls Canyon        
 

Rose Canyon        
 

Hickey Canyon        
 

Live Oak Canyon        
 

Arroyo Trabuco 
canyon        
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Table D-1.1:  Designated Beneficial Uses – San Juan Creek 

Inland Surface Water AGR IND REC-1 REC-2 WARM COLD WILD SPWN 

Tijeras Canyon        
 

Oso Creek        
 

La Paz Creek        
 

 
Coastal Water REC-1 REC-2 WILD RARE MAR MIGR SHELL 

San Juan Creek 
Mouth        

Existing -   Potential -  
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Agricultural Supply (AGR) – Includes uses of water for farming, horticulture or ranching. 

 
Contact Water Recreation (REC-1) Includes uses of water for recreational activities involving body contact where ingestion of 
water is reasonably possible. 

 
Non-Contact Water Recreation (REC-2) Includes uses of water for recreational activities involving proximity to water. 

 
Warm Freshwater Habitat (WARM) Includes uses of water that support warm water ecosystems. 

 
Wildlife Habitat (WILD) Includes uses of water that support terrestrial ecosystems. 

 
Marine Habitat (MAR) Includes uses of water that support marine habitat. 
 
Migration of Aquatic Organisms (MIGR) Includes uses of water that support habitats necessary for migration and acclimatization 
between fresh and saltwater. 
 
Spawning, reproduction, and/or Early Development (SPAWN) Includes uses of water that support high quality aquatic habitats 
suitable for reproduction and early development of fish. 
 
Shellfish Harvesting (SHELL) Includes uses of water that support habitats suitable for the collection of filter-feeding shellfish. 
 
Source:  http://www.waterboards.ca.gov/sandiego/programs/basinplan.html  
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Table D-1.2 2006 303(d) List and TMDL Priority Schedule – San Juan Creek Watershed 

Type Name 
Calwater 

Watershed Pollutant/Stressor Source Priority 

Estimated 
Size 

Affected 

Proposed 
TMDL 

Completion 
R Oso Creek (at 

Mission Viejo Golf 
Course) 

90120000 Chloride 
 

Sulfates 
 

Total Dissolved Solids 
 

Source Unknown 
 

Source Unknown 
 

Source Unknown 

 1 Mile 
 

1 Mile 
 

1 Mile 

2019 
 

2019 
 

2019 

R Long Canyon Creek 90283000 Total Dissolved Solids Source Unknown  8.3 Miles 2019 

R San Juan Creek 90120000 Indicator Bacteria 
 

DDE 

Nonpoint/Point Source  
 

Source Unknown 

Medium 1 Mile 
 

1 Mile 

2005 
 

2019 
E San Juan Creek 

(mouth) 
90120000 Indicator Bacteria Nonpoint/Point Source Medium 6.3 Acres 2008 

C Pacific Ocean 
Shoreline, Lower 
San Juan HSA 

90120000 Indicator Bacteria 
Impairment located at 

North Beach Creek, San 
Juan Creek (large outlet, 
Capistrano Beach, South 

Capistrano Beach at 
Beach Road 

Nonpoint/Point Source Medium 1.2 Miles 2008 

(Note: R – Rivers; E – Estuary; C – Coastal Shoreline/Beaches)
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Table D-1.3 Water Quality/Watershed Management Processes 

 LIP WAP Watershed Planning 
Geographic Area 
Covered by Plan 

Defined by political 
(city/county) boundaries. 

Defined by hydrologic boundaries. Defined by hydrologic boundaries. 

Planning Process Focused on reducing 
discharges of pollutants in 
urban runoff and stormwater 
pollution on a uniform 
countywide basis.  In 
conformance with 
DAMP/LIP and NPDES 
permits requirements. 

Focused on improving local 
receiving water quality where it is 
adversely impacted by urban 
runoff and stormwater pollution.  
In conformance with DAMP/WAP, 
NPDES permit requirements and 
303(d) list/TMDLs.   

Focused on improving/restoring 
watershed system integrity.  In 
conformance with local community 
interest and stakeholder- 
determined resource management 
priorities. 

Framework Directed by Orange County 
Stormwater Program 
committee structure and 
Regional Board review.  
Public consultation 
principally through CEQA 
process/Regional Board 
review. 

Directed by watershed municipal 
and public water agency 
stakeholders.  Characterized by 
public consultation and non-policy 
making participation. 

Directed by watershed municipal 
and public water and resource 
agency stakeholders.  
Characterized by NGO and public 
participation.  
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Table D-1.3 Water Quality/Watershed Management Processes (Cont.) 

Assessment Based on information from 
countywide municipal and 
regional cooperative 
investigations of stormwater 
and receiving water quality.  
Assessments are undertaken 
on an annual and 5 year basis. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations.  Assessments are 
undertaken on an annual basis. 
Assessment also includes socio-
economic indices such as degree of 
public participation and level of 
funding in watershed projects. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations of watershed system 
integrity.  
 

Planning Broad based approach with 
emphasis on well established 
pollution prevention and 
source control measures. 

Pollutant specific approach with 
emphasis on treatment controls and 
consideration of innovative 
regional solutions. 

Broad based approach with 
emphasis on ecological outcomes 
including habitat and channel 
restoration. 

BMP 
Implementation 

Individually by the 
Watershed Permittees focused 
on pollution prevention in 
upland areas.  Emphasis on 
jurisdictional projects and 
baseline BMPs. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies.  Focused on pollution 
prevention and source controls.  
Emphasis on enhanced BMPs. 
Projects may be jurisdictional or 
watershed cooperative. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies.  Focused on waterbody 
and riparian habitat restoration.  
Emphasis on watershed cooperative 
projects. 

Monitoring Considers pollutant load 
reduction. 

Considers beneficial use 
attainment. 

Considers beneficial use attainment 
and stream system integrity and 
functioning of local governance 
group. 
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Geographic Area 
 
 
 
 
 
 
 
 
 
 
       

 Planning Process 

Assess 

Implement 

Monitor Plan Framework 
 

 Figure D-1.1:  Water Quality Planning Process
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D-2.0 WATER QUALITY MONITORING & ASSESSMENT 
 
The water quality of a creek and its coastal receiving waters can be defined by both a set 
of concentrations, speciations, and physical partitions of organic and inorganic 
substances and the composition and state of its aquatic biota.  While the various 
monitoring efforts address all elements of this definition, the discussion focuses on 
pathogen indicator bacteria.   
 
D-2.1 Monitoring  
 
Monitoring is a key element of any management program.  Monitoring provides data 
that can be used to inform management decisions about the environment, its resources 
and the human activities affecting them.  Environmental monitoring data documents 
existing conditions and, if collected repeatedly, provides evidence of changes in these 
conditions.  In addition, in the absence of prior information, monitoring establishes a 
starting point for future comparisons (NAS, 19901). 
 
The principal monitoring efforts in the watershed are the data collection efforts of the 
Permittees Countywide Third Term Permit Monitoring Program and the Orange County 
Health Care Agency’s Coastal Pathogen Indicators Monitoring Program. 
  
D-2.1.1  NPDES Third Term Permit Monitoring Program 
 
The NPDES Third Term Monitoring Program developed for the San Diego Region 
comprises separate wet weather and dry weather monitoring programs.  
 
D-2.1.1.1  Wet Weather Monitoring Program 
 
The NPDES Third Term Permit wet weather monitoring program (details on its 
development and implementation are included in DAMP Section 11.0 - Exhibit 11-I) 
consists of four elements:  
 

• Coastal Stormdrain Outfall Monitoring - Using a suite of bacterial indicators at high 
priority drain outfalls, track compliance with regulatory standards and any 
improvements due to BMP implementation (This program element includes 
numerous sites along the full extent of the coastline in this region – See Unified 
Report Section C-11, Figure C-11.17);  

 
• Urban Stream Bioassessment Monitoring -Using a “triad” of indicators 

(bioassessment, chemistry, toxicity), describe impacts on stream communities 
and the relationship of impacts to runoff, based on comparisons with 
reference locations on a year-to-year time frame (This program element 
includes both reference sites and urban-influenced sites throughout the 
region –  See Unified Report Section C-11, Figure C-11.2); 

 

                                                 
1/ Managing Troubled Waters, National Academy of Sciences, 1991. 
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• Long-Term Mass Emissions Monitoring - Using measurements of key pollutants, 
measure loads over a time frame of years to decades to compare with past and 
present levels (This program element includes several sites at or near the bottom 
of major drainages – See Unified Report Section C-11, Figure C-11.15); 

 
• Ambient Coastal Receiving Waters Monitoring - Using measurement of runoff 

plume characteristics and extent, as well as measures of a suite of physical, 
chemical, and biological indicators, improve understanding of the impacts of 
runoff plumes on near-shore ecosystems (This program element includes sites 
along the coast as well as in Dana Point Harbor – See Unified Report Section C-
11, Figure C-11.22). 

 
D-2.1.1.2  San Diego Dry Weather Monitoring Program  
 
Details on development and implementation of the dry weather monitoring program are 
included in DAMP Section 11.0 - Exhibit 11-II.  The Third Term Permit dry weather 
monitoring program comprises a single program element:  
 

• Dry Weather Monitoring – Using measurements of key pollutants, identify 
potential illegal discharges and illicit connections, based upon comparison with 
historical data and available estimates of background levels.  The dry weather 
monitoring sites sampled during the 2005 and 2006 seasons are presented in 
Table D-2.1. 

 
Table D-2.1:  San Juan Creek Dry Weather Monitoring Sites 
 

LOCATION SITE NAME 
LAT LONG 

STATUS 

COL02P50 N 33.59688 W 117.64611 Random 
COL02P55 N 33.56265 W 117.65080 Random 
DPL01S04 N 33.46973  W 117.68303 Random 
LNL03P04 N 33.55712 W 117.67630 Random 
MVL02P20 N 33.57276 W 117.64557 Random 
MVL03P11 N 33.59762 W 117.65583 Random 
RSML02P25 N 33.63749 W 117.61783 Random 
RSML02P28 N 33.63255 W 117.61793 Random 
RSML02P32 N 33.64687 W 117.60187 Random 
RSML02P45 N 33.61954 W 117.62188 Random 
RSML11P02 N 33.61872 W 117.60913 Random 
SJCL01P03 N 33.48471 W 117.65738 Random 
SJCL02P02 N 33.50402  W 117.66748 Random 
DPL01S02 N 33.46549 W 117.68212 Targeted 
DPL01S03 N 33.46937 W 117.68013 Targeted 

DPL01SCWD N 33.46722 W 117.68382 Targeted 
LHL04TBN1 N 33.59295 W 117.67383 Targeted 
LNL03P03 N 33.56411 W 117.67700 Targeted 
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Table D-2.1:  San Juan Creek Dry Weather Monitoring Sites 
 

LOCATION SITE NAME 
LAT LONG 

STATUS 

LNL03P06 N 33.56411 W 117.67700 Targeted 
MVL03P09 N 33.58508 W 117.66159 Targeted 
MVL02P14 N 33.57015 W 117.65113 Targeted 
SJCL01@CC N 33.49230 W 117.66313 Targeted 
SJCL01TBN1 N 33.29265 W 117.40060 Targeted 
SJCL02TBN1 N 33.29726 W 117.39951 Targeted 
RSML11XXX N 33.63150 W 117.59343 Targeted 

LNL03P37 N 33.54356 W 117.67467 Eliminated '06 
RSML11P01 N 33.60783 W 117.61715 Eliminated '06 

 
D-2.1.1.3  Lower San Juan Creek Special Study  
 
The Orange County Stormwater Program is conducting a special study of Lower San 
Juan Creek and the creek mouth to characterize factors influencing the indicator bacteria 
water quality impaired conditions.  The nearshore receiving waters of the Pacific Ocean 
Shoreline at Doheny State Beach are characterized by persistent exceedances of the State 
of California Assembly Bill 411 (AB-411) Fecal Indicator Bacteria water quality standard 
to the extent that the area around the mouth of San Juan Creek and Dana Point Harbor 
has been identified on the Clean Water Act Section 303(d) Water Quality Limited 
Segment List.  This study focuses on surveying the natural and seasonal factors that 
influence the contributions of Indicator Bacteria to the shoreline environment. 
 
Examination of water quality and hydrology information collected during calendar year 
2006 reveals several interesting trends between hydrology, FIB concentrations, and bird 
populations located at the creek mouth.  Evaluations of the data suggest that an inverse 
relationship exists on a seasonal basis between the creek mouth and nearshore FIB 
concentrations.  Trends in the data are characterized by high bacteria concentrations in 
the mouth during the fall when a sand berm covering the mouth is closed and bird 
populations can be significant.  In contrast, the spring period is characterized by high 
nearshore indicator bacteria concentrations during a period when the sand berm is 
typically absent and the resident bird population can be large.  Confounding these 
trends, while the pond at the creek mouth is present year round the lower San Juan 
Creek exhibits seasonal surface hydrology. 
 
A survey of surface water records clearly indicates that the lower creek mainstem is not 
a surface flow dominated perennial stream.  Ancillary observations of the lower creek 
mainstem show that surface flow is usually present only during the mid-late fall up to 
mid-late spring periods but exhibits distinct dry areas throughout the spring to early fall 
period and specifically on the lower one mile segment of the creek.  The absence of 
direct surface flow to the mouth from the upper watershed occurs when bacteria 
populations typically flourish due to warmer ambient temperatures. 
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The goal of this study is to develop an understanding of the linkages between 
hydrology, indicator bacteria levels, and the role of the bird populations at the creek 
mouth.  This study design incorporates coordination of multiple environment 
monitoring programs and includes resources from surface water and groundwater 
agencies in effort to develop a full understanding of the system.  It is, furthermore, the 
intent of this special study to provide insight into factors contributing to the bacteria 
impairment of the Pacific Ocean Shoreline and be able to give information to the Doheny 
State Beach Epidemiological study, the Indicator Bacteria Phase I TMDL working group, 
and the municipal NPDES Permittees of the San Diego Region Water Quality Control 
Board permit. 
 
D-2.1.2  Orange County Health Care Agency 
 
Over the past 40 years, the Health Care Agency (also known as Environmental Health) 
and local sanitation agencies (Orange County Sanitation District and South Orange 
County Wastewater Authority) have been testing the coastal waters in Orange County 
for bacteria that indicate possible presence of disease-causing pathogens.  Samples are 
collected weekly at approximately 150 ocean, bay and drainage locations throughout 
coastal Orange County. Pathogen indicator bacteria data for coastal waters is now 
directly available to the public at www.ocbeachinfo.com. 
 
D-2.2 Water Quality Assessment 
 
D-2.2.1 Pathogen Indicator Bacteria 
 
The cause-effect relationship between fecally-associated microbes and disease 
transmission has been appreciated since the late 19th Century.  Waterborne pathogens 
include a broad range of bacteria and viruses that are difficult to identify and isolate. 
Thus, certain bacteria are used as indicator organisms.  Indicator organisms are easier to 
identify in the environment and are associated with other pathogens known to be 
harmful to human health.  Bacteria used as indicator organisms include fecal coliform 
and Enterococci.  High densities of indicator bacteria indicate the likely presence of 
pathogenic organisms.  Thus, the number of fecal coliforms and Enterococcus present is 
a measure of the degree of health risk associated with the beneficial use of the water, 
such as swimming or shellfish harvesting.   
 
Sources of indicator bacteria may be: 

• Environmental - soils, decaying vegetation.  
• Animal wastes - birds, dogs, cats or rabbits.  
• Humans - sewage, kids with diapers, shedding from body.  
• Storm water or urban runoff. 

  
The California Ocean Water –Contact Sports Standards (California Code of Regulations 
Title 17 and the California Health and Safety Code) are: 
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Single Sample Standards 
 

• Total coliforms:  10,000 organisms/100ml 
• Fecal coliforms: 400 organisms/100ml 
• Enterococci: 104 organisms/100ml 
• Fecal:  Total Coliform Ratio: >1,000 total coliforms if ratio exceeds 0.1 

  
30 Day Geometric Log Mean Standards 

  
• Total Coliforms: 1,000 organisms/100ml  
• Fecal Coliforms: 200 organisms/100ml 
• Enterococci: 35 organisms/100ml 

 
D-2.2.2 Results of NPDES Monitoring Program 
 
The purpose of the DAMP/WAP is to focus management efforts on priority constituents 
of concern.  Moreover, the water quality issue currently of greatest public concern is 
pathogen pollution of beaches and the resulting potential for human health impacts. 
Consequently, this discussion primarily considers, based upon the findings from 
analyses of the Wet Weather Monitoring Program - Coastal Storm Drain Outfall data, 
the impact of stormdrain outfalls on coastal waters.  These analyses combined a number 
of approaches, applied on a regional basis, to identify the most potentially problematic 
outfalls that were most likely to be exerting an influence on coastal receiving water.  This 
approach goes beyond simple comparisons to regulatory standards to include 
assessments of the persistence of exceedances of such standards as well as of the 
statistical strength of the relationship between each stormdrain and its nearby receiving 
water.  These analyses included: 
 

1. Comparing indicator levels in the surfzone receiving waters of each drain to the 
State’s Ocean Water–Contact Sports Standards  (also referred to as “AB411” 
standards); 

2. Ranking drains based upon the proportion of total possible exceedances of the 
AB411 standards over the course of the entire year and within the AB411 season; 

3. Plotting indicator levels in the receiving water vs. those in the drain;  
4. Ranking drains in terms of the slope of the linear regression of receiving 

indicator levels vs. those in the drain; and 
5. Placing particular emphasis on those monitoring results collected when drains 

were observed to be flowing to the ocean. 
 
While the major findings are summarized below, a more complete discussion of these 
results can be found in Unified Report Section C-11.  The value of this approach is two-
fold.  First, the combination of analysis approaches produces a more robust set of 
conclusions than any single approach would, providing more confidence for targeting 
management actions at outfalls of most concern.  Second, the regional analysis places 
results from individual drains into a larger context, thus supporting the prioritization 
effort and ensuring that follow-up efforts at source identification and control are 
properly targeted. 
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D-2.2.2.1 Patterns of AB411 Exceedances   
 
Table D-2.2 (a-b) shows the proportion of all samples exceeding AB411 standards in the 
receiving water upcoast and downcoast of coastal drains for the entire year and for the 
AB411 season.  Table D-2.2a presents results based on all available samples and Table 
D-2.2b for only that subset of sampling events during which the outfall flows was 
observed to actually flow to the ocean. Figures D-2.1 (a-b) and D-2.2 (a-b) summarize 
these data and show the regional pattern of exceedances for the entire year and for the 
AB411 season. 
 
 The ranking of drains was the same as in previous years for the entire year, but changed 
somewhat during the AB411 season.  
 
The exceedances were predominantly for Enterococcus and less so for fecal and total 
coliforms.  Exceedances for Enterococcus were also clustered in the wet season, with 122 
of the total of 340 Enterococcus exceedances occurring during the AB411 season.  Finally, 
the number of exceedances of the AB411 standards observed in the data representing 
stormdrain discharges reaching the ocean (as opposed to ponding on the beach or 
soaking into the sand) during AB411 season were 80 for Enterococus, 31 for fecal 
coliform, and 38 for total coliform. 
 
D-2.2.2.2  Influence of Outfall on Receiving Water 
 
Linear regression was used to evaluate the strength of the relationship between 
concentrations of indicator bacteria in the discharge from a stormdrain and the 
concentrations of indicator bacteria in the respective receiving waters.  For each 
sampling, the stormdrain concentration an indicator was plotted against its 
corresponding receiving water concentration.  For each site a plot was created for each 
indicator (total, coliform, fecal coliform, Enterococcus) for each of four conditions (All 
Year, AB411 Season, All Year-Flows to Ocean Only, AB411 Season-Flows to Ocean 
Only). The purpose of this analysis was to identify those outfalls that had the most 
consistent relationship, both for the entire year and during the AB411 season, between 
the outfall discharge and the receiving water. The assumption underlying this analysis 
was that the strength of the regression reflected the strength of each drain’s influence on 
its nearby receiving water. Table D-2.3 (a-d) ranks the drains in terms of the strength of 
this relationship, as measured by the significance, or “p” value, of the regression slope 
for the four conditions. It is important to note that a highly significant regression is not, 
by itself, indicative of a potentially problem drain. A statistically significant regression 
must be combined with a relatively high proportion of exceedances, particularly in the 
AB411 season and when the drain is flowing to the ocean. 
 
D-2.3 Summary 
 
Taken together, these analyses identified several overall patterns, including: 
 
 Unlike in 2005-06, the proportion of exceedances is relatively equivalent in the entire 

year and in the AB411 season, both for all data collected and subset of samples when 

0039363



EXHIBIT 15, WATER QUALITY MONITORING & ASSESSMENT  

2006-07 Watershed Annual Report                                                    November 15, 2007 
San Juan Creek Watershed 
 Exhibit 15-2-7 

drains were flowing to the ocean. This reflects the lower total rainfall and the lower 
frequency of large storms in 2006-07. 

 Focusing on conditions when drains flow to the ocean shifts the relative ranking of 
stations, both in terms of proportion of exceedances and the significance of 
regressions between indicator concentrations in the drain and in the surfzone.  The 
most pronounced effect can be seen in the difference in the exceedance proportions 
for San Juan Creek (SJC1). 

 Regressions are somewhat less strongly significant in the AB411 season than in the 
entire year (Table D-2.3), implying that the relationship between drains and nearby 
receiving waters is tighter in the rainy season. 

 
Data from all analyses were combined to identify a set of sites of particular interest.  
Sites were selected based on a relatively high proportion of exceedances combined with 
highly significant regressions across all three indicators.  Additional subjective weight 
was given to those drains that ranked highly on these criteria at times when the drain 
was flowing to the ocean, on the assumption that this condition best represents the times 
when the drain is impacting the surfzone.  Finally, each drain’s discharge rate was 
considered in assessing its potential to affect the surfzone. These drains are: 
 
 SCM1 (Salt Creek mouth) 
 POCHE (Prima Deshecha Channel mouth) 
 PICO (Segunda Deshecha Channel mouth) 
 SJC1 (San Juan Creek mouth) 
 ACM1 (Aliso Creek mouth) 

 
This set of sites is the same as the set identified last year with the exception that the Pearl 
Street Drain (PEARL) in Laguna Beach has dropped off the list and the Segunda 
Deshecha Channel (PICO) moved onto the list.  The Pearl Street Drain (PEARL) in 
Laguna Beach dropped from its prior high priority ranking (Conditions at Drains of 
Highest Concern: 2005-06 PEA Table C-11.19) due to a reduction in percentages of 
AB411 exceedances in its receiving waters and reduction in the significance of the 
relationship between the concentration of indicators in the stormdrain relative to the 
receiving waters.   
 
The receiving waters of the Segunda Deshecha channel (PICO) in San Clemente showed 
an increase in percentage of AB411 single sample standard exceedances and a 
strengthening of the relationship between the concentration of indicators in the 
stormdrain relative to those in its the receiving waters.  The Segunda Deshecha channel, 
is currently under construction for a diversion project which may effectively divert all 
dry-weather urban runoff. 
 
The exceedance rate for SCM1 has remained approximately the same during the AB411 
season, but this drain has highly significant regressions for all indicators in all 
conditions. 
 
Table D-2.4 summarizes conditions at these five drains.  All except Aliso Creek mouth 
typically have stagnant sections or scour ponds at or very near their mouth that drain to 
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the surfzone.  Two (Salt Creek mouth and San Juan Creek mouth) also have large 
concentrations of birds that are almost always present.  These drains have higher flow 
rates than all other sites.  All except San Juan Creek mouth had highly significant 
regressions for at least some indicators for the entire year, suggesting a potentially 
strong effect of these drains on the nearby receiving water.   
 
These results show that a high exceedance rate in the receiving water is not necessarily 
associated with a strong statistical relationship with values in the drain. For example, 
the BLUBRD and BLULGN site have strongly significant regressions but relatively low 
exceedance rates, while site SJC1 displayed the opposite pattern. SCCWRP’s study of 
bacterial indicator levels at reference beaches (SCCWRP Tech. Rpt. #448) showed that 
exceedance levels at reference beaches were very low during dry weather but reached 
levels as high as 33% during wet weather. The exceedance levels documented in Table 
D-2.2 are in some instances higher than this. The SCCWRP study will thus provide a 
basis in subsequent analyses for estimating the degree of anthropogenic contribution to 
these exceedance levels.  
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Table D-2.2a:  Proportion of All Samples Exceeding AB411 Standards Near Coastal 
Stormdrains (Annual Report Table C-11.15a) 

Entire Year AB411 Season 

Rank Station Avg Hits Rank Station Avg Hits 
1 BLUBRD 0.000 1 BLUBRD 0.000 
1 DUMOND 0.000 1 CSBMP1 0.000 
1 EMRLD 0.000 1 DUMOND 0.000 
1 HEISLR 0.000 1 EMRLD 0.000 
1 WEST 0.000 1 HEISLR 0.000 
2 ELMORO 0.003 1 LADERA 0.000 
2 VICTRA 0.003 1 MAINBC 0.000 
3 LADERA 0.006 1 RIVERA 0.000 
3 MAINBC 0.006 1 SCCS52 0.000 
4 RIVERA 0.011 1 TRFCYN 0.000 
4 TRFCYN 0.011 1 VICTRA 0.000 
5 BLULGN 0.012 1 WEST 0.000 
6 PEARL 0.015 2 CSBBR1 0.005 
7 ACM1 0.017 2 ELMORO 0.005 
8 CLEO 0.018 3 CLEO 0.009 
9 SCCS52 0.024 4 SCCS17 0.011 

10 SCCS17 0.025 5 LINDAL 0.015 
11 LINDAL 0.034 5 PEARL 0.015 
12 MARIPO 0.042 6 ACM1 0.019 
13 CSBMP1 0.049 6 BLULGN 0.019 
14 PIER 0.052 7 DSB1 0.022 
15 CSBBR1 0.060 8 MARIPO 0.038 
16 DSB1 0.079 9 DSB4 0.067 
17 DSB4 0.129 10 PIER 0.069 
18 PICO 0.152 11 SJC1 0.083 
19 SCM1 0.173 12 DSB5 0.104 
20 DSB5 0.218 13 PICO 0.142 
21 SJC1 0.221 14 SCM1 0.185 
22 POCHE 0.296 15 POCHE 0.373 

Note: Shaded cells indicate stations within the San Juan Creek Watershed 
 
 
 
1 Hits refers to number of exceedances. 
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Table D-2.2b: Proportion of Samples Exceeding AB411 Standards Near Coastal 
Stormdrains When Drain Flows to the Ocean (Annual Report Table C-
11.15b) 

 

Entire Year AB411 Season 

Rank Station Avg Hits Rank Station Avg Hits 
1 BLUBRD 0.000 1 BLUBRD 0.000 
1 CLEO 0.000 1 CLEO 0.000 
1 DUMOND 0.000 1 CSBBR1 0.000 
1 ELMORO 0.000 1 ELMORO 0.000 
1 HEISLR 0.000 1 HEISLR 0.000 
2 MAINBC 0.010 1 MAINBC 0.000 
3 ACM1 0.016 2 ACM1 0.014 
4 BLULGN 0.026 3 PEARL 0.021 
5 PEARL 0.030 4 BLULGN 0.037 
6 MARIPO 0.083 5 MARIPO 0.056 
6 PIER 0.083 6 PICO 0.167 
7 CSBBR1 0.167 7 SCM1 0.220 
7 PICO 0.167 8 DSB5 0.333 
8 SCM1 0.197 9 POCHE 0.367 
9 POCHE 0.286 10 LINDAL 0.500 

10 CSBMP1 0.333 11 SJC1 0.667 
10 RIVERA 0.333    
10 SCCS17 0.333    
10 SCCS52 0.333    
10 TRFCYN 0.333    
11 LINDAL 0.417    
12 DSB5 0.500    
13 SJC1 0.510       

Note: Shaded cells indicate stations within the San Juan Creek Watershed 
 
 
 

1 Hits refers to number of exceedances. 
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Table D-2.3a:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data from the Entire Year (Annual Report Table C-11.18a) 

Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 BLULGN < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 PICO < 0.0001 1 BLULGN < 0.0001 1 BLULGN < 0.0001 
1 POCHE < 0.0001 1 MARIPO < 0.0001 1 POCHE < 0.0001 
1 SCM1 < 0.0001 1 PICO < 0.0001 1 SCM1 < 0.0001 
2 ACM1 0.0003 1 PIER < 0.0001 2 LINDAL 0.0065 
2 MARIPO 0.0003 1 POCHE < 0.0001 3 SCCS17 0.0091 
3 DSB4 0.0062 1 SCM1 < 0.0001 4 DSB4 0.0188 
4 SJC1 0.0073 2 DSB4 0.0001 5 PICO 0.0245 
5 MAINBC 0.0084 3 SCCS52 0.0018 6 DSB5 0.0279 
6 DSB5 0.0098 4 CLEO 0.0211 7 TRFCYN 0.0542 
6 TRFCYN 0.0098 5 DSB5 0.0294 8 CLEO 0.056 
7 SCCS17 0.0166 6 DUMOND 0.0684 9 MARIPO 0.058 
8 SCCS52 0.0419 7 PEARL 0.0786 10 DUMOND 0.085 
9 EMRLD 0.0423 8 VICTRA 0.0799 11 VICTRA 0.1438 

10 CLEO 0.0445 9 LINDAL 0.0979 12 BLUBRD 0.16 
11 RIVERA 0.1871 10 SCCS17 0.1188 13 RIVERA 0.1768 
12 PIER 0.3466 11 WEST 0.1566 14 WEST 0.2123 
13 LADERA 0.383 12 MAINBC 0.2264 15 PIER 0.2481 
14 PEARL 0.4058 13 RIVERA 0.2986 16 HEISLR 0.3654 
15 BLUBRD 0.4913 14 TRFCYN 0.4045 17 CSBBR1 1 
16 CSBBR1 1 15 CSBMP1 0.4399 17 CSBMP1 1 
16 CSBMP1 1 16 LADERA 0.4417 17 DSB1 1 
16 DSB1 1 17 HEISLR 0.4821 17 ELMORO 1 
16 DUMOND 1 18 BLUBRD 1 17 EMRLD 1 
16 ELMORO 1 18 CSBBR1 1 17 LADERA 1 
16 HEISLR 1 18 DSB1 1 17 MAINBC 1 
16 LINDAL 1 18 ELMORO 1 17 PEARL 1 
16 VICTRA 1 18 EMRLD 1 17 SCCS52 1 
16 WEST 1 18 SJC1 1 17 SJC1 1 

Note: Shaded cells indicate stations within the San Juan Creek Watershed 
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Table D-2.3b:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data from the AB411 Season (Annual Report Table C-11.18b) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 BLUBRD < 0.0001 1 BLUBRD < 0.0001 1 BLULGN < 0.0001 
1 SCM1 < 0.0001 1 BLULGN < 0.0001 2 SCM1 0.0001 
2 EMRLD 0.0003 1 SCM1 < 0.0001 3 ACM1 0.0103 
3 BLULGN 0.0012 2 ACM1 0.0011 4 MARIPO 0.0579 
4 PICO 0.002 3 PICO 0.0017 5 POCHE 0.1357 
5 DSB5 0.01 4 MARIPO 0.0046 6 BLUBRD 0.159 
6 SJC1 0.035 5 PIER 0.0106 7 SJC1 0.1806 
7 ACM1 0.0591 6 CSBMP1 0.0278 8 PICO 0.2181 
8 TRFCYN 0.083 7 POCHE 0.0284 9 CLEO 0.2723 
9 CLEO 0.1143 8 PEARL 0.106 10 MAINBC 0.2732 

10 CSBMP1 0.1749 9 CLEO 0.1365 11 PEARL 0.3386 
11 POCHE 0.2072 10 HEISLR 0.1484 12 LINDAL 0.3656 
12 VICTRA 0.2113 11 TRFCYN 0.1502 13 CSBMP1 0.4059 
13 WEST 0.2528 12 EMRLD 0.1919 14 DSB1 0.4751 
14 MARIPO 0.2552 13 DSB1 0.2216 15 CSBBR1 1 
15 HEISLR 0.3015 14 CSBBR1 0.2244 15 DSB5 1 
16 CSBBR1 0.4096 15 DUMOND 0.2339 15 DUMOND 1 
17 PEARL 0.4279 16 DSB5 0.2894 15 ELMORO 1 
18 PIER 0.459 17 WEST 0.3431 15 EMRLD 1 
19 DSB1 1 18 ELMORO 1 15 HEISLR 1 
19 DUMOND 1 18 LADERA 1 15 LADERA 1 
19 ELMORO 1 18 LINDAL 1 15 PIER 1 
19 LADERA 1 18 MAINBC 1 15 RIVERA 1 
19 LINDAL 1 18 RIVERA 1 15 SCCS52 1 
19 MAINBC 1 18 SCCS52 1 15 TRFCYN 1 
19 RIVERA 1 18 SJC1 1 15 VICTRA 1 
19 SCCS52 1 18 VICTRA 1 15 WEST 1 

Note: Shaded cells indicate stations within the San Juan Creek Watershed 
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Table D-2.3c: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data From the Entire Year for Drains Flowing to the Ocean (Annual Report Table C-11.18c) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 PICO < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 POCHE < 0.0001 1 PICO < 0.0001 1 BLULGN < 0.0001 
1 SCM1 < 0.0001 1 POCHE < 0.0001 1 POCHE < 0.0001 
2 ACM1 0.0006 1 SCM1 < 0.0001 1 SCM1 < 0.0001 
3 MAINBC 0.0007 2 BLULGN 0.0001 2 MAINBC 0.0034 
4 BLULGN 0.001 3 MAINBC 0.0205 3 CLEO 0.0081 
5 DUMOND 0.0626 4 MARIPO 0.0365 4 BLUBRD 0.0249 
6 SJC1 0.0677 5 SJC1 0.0489 5 TRFCYN 0.0376 
7 MARIPO 0.0685 6 CLEO 0.0872 6 PICO 0.0593 
8 PIER 0.1351 7 DUMOND 0.1003 7 RIVERA 0.0788 
9 LINDAL 0.2764 8 PEARL 0.1116 8 PIER 0.1092 

10 SCCS17 0.461 9 TRFCYN 0.1202 9 DUMOND 0.3175 
11 BLUBRD 1 10 CSBMP1 0.2232 10 PEARL 0.4641 
11 CLEO 1 11 PIER 0.3431 11 CSBMP1 0.472 
11 CSBBR1 1 12 LINDAL 0.4081 12 LINDAL 0.4771 
11 CSBMP1 1 13 BLUBRD 1 13 MARIPO 0.4961 
11 DSB5 1 13 CSBBR1 1 14 CSBBR1 1 
11 PEARL 1 13 DSB5 1 14 DSB5 1 
11 RIVERA 1 13 RIVERA 1 14 SCCS17 1 
11 TRFCYN 1 13 SCCS17 1 14 SJC1 1 

Note: Shaded cells indicate stations within the San Juan Creek Watershed 
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Table D-2.3d: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data From the AB411 Season for Drains Flowing to the Ocean (Annual Report Table C-11.18d) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 SCM1 0.0007 1 BLULGN < 0.0001 1 BLULGN 0.0005 
2 PICO 0.0149 2 SCM1 0.0001 2 SCM1 0.0011 
3 BLULGN 0.0172 3 POCHE 0.0023 3 POCHE 0.005 
4 POCHE 0.0408 4 ACM1 0.0147 4 BLUBRD 0.0308 
5 PEARL 0.0985 5 PICO 0.0376 5 ACM1 0.0417 
6 MARIPO 0.1186 6 PEARL 0.1054 6 MARIPO 0.346 
7 CLEO 0.2113 7 MARIPO 0.1446 7 PICO 0.4084 
8 ACM1 0.2211 8 BLUBRD 1 8 CLEO 0.4096 
9 BLUBRD 1 8 CLEO 1 9 PEARL 1 

Note: Shaded cells indicate stations within the San Juan Creek Watershed 
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Table D-2.4: Conditions at Drains of Highest Concern1 (Annual Report Table C-11.19) 
1 Flow ranks are relative and refer only to this group of five drains. E, F, and T in the Regression column refer, respectively, to Enterococcus, fecal 
coliforms, and total coliforms. “A” signifies all indicators. 
 
  Exceedances (proportion) Regression (p value) Flow & Mouth Watershed 

Description 

  All Data Flows to 
Ocean 

All Data Flows to Ocean     

Drain Year AB411 Year AB411 Year AB411 Year AB411     

Salt Crk < 0.0001 
E 

< 0.0001 
E 

0.0007 
E 

Flows ~90% of time; 3rd 
highest flow 

Underground last 3 – 
400 yds 

SCM1 < 0.0001 
F 

< 0.0001 
F 

0.0001 
F 

Large stagnant scour pond 
always present on beach, 
with many birds 

Aboveground 
through golf course 
and residential area 

  <0.0001 T 0.0001 T 

< 0.0001 
A 

0.0011 
T 

Flows from pond to 
surfzone 

 

        Ozone treatment plant just 
upstream of scour pond 

 

  

0.173 0.185 0.197 0.22 

        

San 
Juan 
Crk 

.0073 E 0.035 E 0.0677 .0421 
E 

Flows about 75% of time; 
highest flow  

Residential area 

SJC1 1F 1 F 0.0489 .0017 F Occasionally barricaded by 
berm in summer 

Bird refuge at 
bottom with 1 – 2000 
birds 

  1 T 0.1806 T 1 T .0217 
T 

Stagnant lagoon that 
drains to surfzone under 
sand 

Large wilderness 
area upstream of San 
Juan Capistrano 

         

  

0.221 0.083 0.51 0.667 

       

Poche 
Bch 

0.296 0.373 0.286 0.367 < 0.0001 
E 

0.2072 E < 0.0001 
A 

.0001 
E 

Flows ~80% of time; 4th 
highest flow 

Entirely residential 
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  Exceedances (proportion) Regression (p value) Flow & Mouth Watershed 
Description 

  All Data Flows to 
Ocean 

All Data Flows to Ocean     

Drain Year AB411 Year AB411 Year AB411 Year AB411     

POCHE < 0.0001 
F 

0.0284 F .0004 F Large stagnant scour pond 
that regularly flows to 
surfzone 

  

    

<0.0001 T 0.1357 T 

 

.0132 
T 

 

 

< 0.0001 
E 

0..002 E < 0.0001 
E 

0.0985 
E 

Flows year round 

< 0.0001 
F 

0.0017 F < 0.0001 
F 

0.1054 
F 

Drains to sand below 
outlet 

0.0245 T 0.2181 T 0.0593 T 1 T Outlet can be inundated by 
high tides 

     Under construction for 
Diversion project 

Segunda 
Desheca 
Channel 
 
PICO 

0.152 0.142 0.167 0.167 

      

Mixed Residential 
and commercial 

Aliso 
Crk 

.0003 E 0.0591 E 0.0006 0.2211 
E 

Flows ~90% of time; 2nd 
highest flow 

ACM1 < 0.0001 
F 

0.0011 F < 0.0001 
F 

0.0147 
F 

Occasionally barricaded by 
berm 

  <0.0001 T 0.0103 T <0.0001 T 0.0417 
T 

 

  

0.017 0.019 0.016 0.014 

          

Partly rural, 
wilderness park 
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Figure D-2.1a: Relative Level of AB411 Exceedances (Hits) Over the Entire Year Using All Data  
(Annual Report Figure C-11.18a) 
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Figure D-2.1b: Relative Level of AB411 Exceedances (Hits) Over the Entire Year When Drains Flow to Ocean  
(Annual Report Figure C-18b) 
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Figure D-2.2a: Relative Level of AB411 Exceedances (Hits) During the AB411 Season Using All Data  
(Annual Report Figure C-11.19a) 
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Figure D-2.2b: Relative Level of AB411 Exceedances (Hits) During the AB411 Season When Drain Flows to Ocean  
(Annual Report Figure C-11.19b) 
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D-3.0 BMP IMPLEMENTATION  
 
The Watershed Permittees are developing and implementing Best Management 
Practices (BMPs) (defined as programs, technologies, processes, siting criteria, operating 
methods, measures or devices which control, prevent, remove or reduce pollution for water 
quality protection and enhancement)1 within the San Juan Creek Watershed through the 
planning processes discussed in Section 1.0.  The DAMP/LIP and DAMP/WAP 
planning processes essentially result in Baseline BMPs and Enhanced BMPs, respectively.  
Baseline BMPs are based upon the model programs identified in the DAMP and are 
implemented to contribute to the control of all pollutants.  Enhanced BMPs generally 
target particular constituents of concern and are typically source control or treatment 
control BMPs. 
 
The common emphasis of BMP-based management approaches is to promote the 
concept and practice of preventing pollution at the source.  However, such an approach 
does not preclude runoff treatment and, indeed, the DAMP explicitly recognizes that 
while the emphasis is on Pollution Prevention BMPs, the Permittees’ approach to water 
quality management includes complementary Source Control BMPs and Treatment Control 
BMPs.  These BMPs can be described as: 
 

• Pollution Prevention BMPs – any practice that reduces or eliminates the creation of 
pollutants; 

 
• Source Control BMPs – any practice that prevents pollution by reducing pollutants 

at their source; and 
 

• Treatment Control BMPs – any practice that removes pollutants from runoff. 
 
The Watershed Permittees’ BMP program is detailed in Attachment D-1, WAP Strategy 
Tables.  These strategy tables demonstrate the collaborative efforts of the Watershed 
Permittees and identify the specific actions that are being undertaken to improve urban 
water quality within the watershed. These strategy tables are specific to the constituents 
of concern for the watershed and include information on past progress as well as the 
scheduled tasks to support this action.  On an annual basis these tables will be updated 
to identify the progress made in that year as well as the schedule for the subsequent 
year. 
 
D-3.1 Bacteria   
 
Bacteria and viruses are common contaminants in stormwater.  For separate storm drain 
systems, the main sources of these contaminants are animal excrement and sanitary 
sewer overflows.  In addition, gardening wastes, organic fertilizers and manures are all 

                                                 
1/ Stormwater Quality Task Force.  March 1993.  California Storm Water Best Management 
Practice Handbooks.  Prepared by:  Camp Dresser & McKee, Larry Walker Associates, Uribe and 
Associates, and Resources Planning Associates. 
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bacteria sources and growth media.  Irrigation runoff is the primary transport 
mechanism for bacteria to San Juan Creek during dry weather. 
 
D-3.2 Baseline BMP and Enhanced BMP Implementation 
 
While the intention of the DAMP/WAP is to focus on Enhanced BMP implementation, a 
complete account of the activities in a watershed that are contributing to the control of a 
constituent of concern necessarily has to consider Baseline BMPs and efforts focused on 
ecological outcomes (i.e. restoring a watershed’s natural biological functioning) in 
addition to Enhanced BMPs.   
 
At the forefront of many of these BMP implementation efforts is the Integrated Regional 
Watershed Management Plan (IRWMP).  The IRWMP focuses primarily on the projects 
and plans of the member agencies, with an emphasis on water supply and water quality.  
The IRWMP outlines specific objectives related to Water Quality/Pollution Reduction, 
which will provide Regional Action Projects that are supported and implemented by 
multiple cities and the County for urban runoff pollution treatment, in addition to water 
quality benefits to areas of special biological significance and protection of critical 
coastal areas.   
 
In June 2005, the Board of Supervisors accepted the Plan and adopted a resolution that 
authorized the County of Orange to submit a grant application to the State under Prop 
50 Chapter 8.  In January 2007, the IRWMP was one of seven statewide proposals 
recommended for funding. As a result, South Orange County will receive $25 million in 
Prop 50 funds to enhance water supply, water quality and natural habitat.  The top 
seven projects include: 
 

1. MWDOC, Water Use Efficiency Program Expansion 
2. SMWD, Canada Gobernadora Multipurpose Basin 
3. City of Laguna Beach, Heisler Park Marine Habitat Protection 
4. SOCWA, J.B Latham Treatment Plant – AWE Project   
5. City of SJC, Recycled Water Transmission System Improvements 
6. City of San Clemente, Recycled Water Treatment & Distribution 
7. County of Orange, Aliso Creek Super Project 

 
The IRWMP will be updated on an as-needed basis, but at least every five years as it is a 
living document.  The projects will be updated continuously, with a call for new projects 
done annually.    
 
D-3.2.1  Municipal Activities 
 
The Permittees own and operate facilities and, as a consequence, perform activities over 
a large part of their jurisdictions.  The DAMP addresses this opportunity for direct 
control of pollutants in urban runoff by establishing a program framework for 
systematically evaluating and addressing (based upon ISO14001 principles) water 
quality impacts arising from municipal facilities and infrastructure maintenance 
activities.   
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A summary of municipal facility Baseline BMP implementation is presented in each 
Permittee’s PEA Section C-5.  Examples of Enhanced BMPs include:   
 

• Installation of drain inlet debris screens (SJC-gen6f; SJC-fib2d,m,r,p); 
• Operate and maintain dry weather nuisance water diversions (SJC-fib2e); 
• Provision of pet waste disposal bags in parks and on trails (SJC-fib2a); 
• Installation of catch basin filters (SJC-fib2d, SJC-fib2g);  
• Installation of bactericidal in-line storm drain filters (SJC-fib2g); and 
• Implement the SmarTimer Edgescape Evaluation Program (SEEP) (SJC-gen6e). 

 
(Note:  SJC-gen1a, SJC-pib2a, etc. provide references to the attached strategy tables). 
 
D-3.2.2  Public Education 
 
Public education is a key component of the municipal stormwater program.  The goals 
of the program are to (1) measurably increase the knowledge of target communities; (2) 
measurably change behavior of target communities, and (3) reach all residents.  The 
efforts of each of the Watershed Permittees for the reporting period are presented in the 
individual progress reports and reviewed from a countywide perspective in the Unified 
Annual Progress Report (See Sections C-6).  The countywide Orange County 
Stormwater Program public education effort in 2006-07 achieved 81,669,272  
impressions.   
 
Watershed-oriented public education activities include: 
 

• Organization of creek clean-up events (SJC-gen2a); 
• Encouraging public participation (SJC-gen3a-e); 
• Dissemination of water quality information to businesses and residents (SJC-

gen3d);  
• Present water-quality-related items to City Council meetings (SJC-gen3e); 
• Require trash haulers to place sad fish magnet on all trash haul vehicles (SJC-

gen6i); 
• Distribute door hangars, residential-related BMPs, and one-on-one 

education/outreach (SJC-fib2c); 
• Run educational PSAs on local television stations (SJC-gen3b); 
• Provision of public education materials that address pet and horse care (SJC-

gen3a); 
• Providing workshops, presentations, and voluntary facility audits on proper 

BMP implementation (SJC-gen3c);  
• Hosting tours for the public of BMP infrastructure (SJC-gen3c); and 
• Develop workshops targeting HOAs (SJC-fib2o). 

 
In addition to outreach to the general public, the Orange County Stormwater Program 
developed a School Education Outreach Program.   Today’s children are tomorrow’s 
adults, and the earlier they learn about protecting the environment, the less likely they 
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will be as adults to engage in pollution causing behaviors.  Children can also share 
information they learn in school with their parents and other relatives.  Children are 
excellent “watchdogs” when it comes to their parents’ activities, and they are likely to 
try to correct a parent’s polluting behavior.    
 
In 2006-07, classroom education opportunities were offered to 1,602 fifth and sixth 
graders, as detailed in Table D-3.1.  School Education Outreach Program details are 
presented in the Unified Annual Progress Report (See Section C-6). 
 
Table D-3.1:  San Juan Creek – School Education Outreach Program. 
 

PROGRAM SCHOOL GRADE 
NUMBER OF 

STUDENTS or 
TEACHERS 

Palisades Elementary 
School 5 90 

Carl Hankey Elementary 
School 5 90 Ocean Institute:  

Watershed Program  

Wagon Wheel Elementary 
School 5 150 

Palisades Elementary 
School 5 - 6  80 

Capo Beach Calvary 5 - 6  14 
Chaparral Elementary 
School 5 - 6  112 

Castille Elementary School 5 - 6  126 
Reilly Elementary School 5 - 6  93 
Arroyo Vista Elementary 
School 5 - 6  112 

Melinda Heights 
Elementary School 5 - 6  191 

St. John's Episcopal 5 - 6  77 
Del Obispo Elementary 
School 5 - 6  69 

Kinoshita Elementary 
School 5 - 6  104 

Mission Parish 5 - 6  35 
San Juan Elementary 
School 5 - 6  98 

Inside the Outdoors:  
Outdoor Science School 

Wagon Wheel Elementary 
School 5 - 6  161 
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D-3.2.3  New Development  
 
One of the most important responsibilities of local government is to provide a decision 
making framework for the planning and permitting of new development and 
redevelopment.  This framework ensures that development occurs in an orderly fashion 
that reflects the vision and needs of the community, the environmental issues associated 
with any project are assessed, and that requirements for water quality protection are 
implemented.   
 
The New Development section of the DAMP/LIP (Section 7.0) establishes a mandatory 
water quality management plan (WQMP) and BMP requirements for specified types of 
development.  The implementation of these requirements is not being tracked on a 
watershed basis.  However, details of each Permittee’s program are documented in LIP 
Section A-7, and progress in the reporting period – compiled on a jurisdictional and 
Countywide basis – is presented in the Unified Annual Progress Report.  An example 
of an Enhanced BMP includes: 
 

• Installation and evaluation of a bio-retention structural BMP (SJC-fib2h). 
 
D-3.2.4  Construction 
 
The Construction Program establishes Baseline BMP requirements and guidelines for 
pollution prevention methods that must be used by construction site owners, 
developers, contractors, and other responsible parties, in order to protect water quality 
from construction site runoff.  Construction site prioritization, inspection results, and 
enforcement actions are presented in the individual PEAs (Section C-8). 
 
D-3.2.5  Existing Development 
 
The Existing Development Program provides a framework and a process for the 
Permittees to systematically address the water quality impacts that can be associated 
with industrial facilities, commercial facilities, residential areas, and common interest 
areas/homeowner associations.  Key elements of the Baseline BMP program include 
source identification and facility inventory, prioritization for inspection, inspection BMP 
implementation and, where necessary, enforcement.  The details of each Permittee’s 
program are documented at LIP Section A-9.  Examples of Enhanced BMPs include: 
 

• Work with SCWD to develop program to address root blockages in sewer lines 
(SJC-fib1k); 

• Develop Grease Interceptor Installation Incentive Pilot Program (GIIIPP) and 
Fats, Oils and Greases (FOG) Ordinance (SJC-fib1d); 

• Routine inspection of all food service facilities to verify adherence to BMPs (SJC-
fib1k, SJC-fib2i);  

• Video inspection of priority sanitary sewers at Doheny State Park Beach (SJC-
fib2f);  

• Initiation of roof top food facility inspection evaluation program (SJC-fib2k); and 
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• Regular maintenance of sewer line "Hot Spots" where grease buildup as occurred 
in the past (SJC-fib2j). 

 
D-3.2.6  Illegal Discharges/Illicit Connections 
 
Illegal discharges and illicit connections can be a significant source of pollutants from 
MS4s, and the DAMP includes a comprehensive program for detecting, responding to, 
investigating, and eliminating these types of discharges.  Each Permittee's program is 
documented in LIP Section A-10.  Examples of efforts targeting bacteria include: 

 
• Field investigation and bacteria source identification (SJC-fib1f,g; SJC-fib2b);  
• Creation and maintenance of a GIS with storm drain and sanitary sewer system 

layers (SJC-gen5b; SJC-fib2n); and 
• Identify candidate structural BMP technologies that assist in lowering bacterial 

concentrations in San Juan Creek (SJC-fib1i,j). 
 
Additionally, the Permittees evaluate County water quality monitoring data and other 
data available from SCCWRP, Army Corps of Engineers, etc. to identify bacteria sources 
and new constituents of concern (SJC-gen5a; SJC-fib1g,h) and participated in a 
SCCWRP-based investigative analysis of wet- and dry-weather “natural background” 
occurrence rates of fecal bacteria at “reference” beaches (SJC-fib1a). 
 
D-3.3 Retrofitting and Restoration 
 
While the Clean Water Act established an interim goal of attaining a level of water 
quality (which provides for the protection and propagation of fish, shellfish and wildlife, 
and for recreation in and on water), its overarching objective is to restore and maintain 
the chemical, physical and biological integrity of the nation's waters.  Projects with 
ecological integrity outcomes necessarily have to be considered in the context of water 
quality management because restoring biological function enhances a stream’s 
contaminant assimilative capacity.   In addition, restoration in the context of the 
Watershed Chapter, also applies to projects that contribute to the restoration of a more 
natural watershed hydrologic regime.  These efforts can lead to more stable channel 
morphology and the elimination of the dry weather runoff that sustains the flux of 
bacteria through the creek system in dry weather. 
 
Examples of retrofitting and restoration projects include: 
 

• Urban landscape renewal initiative (SJC-fib1f); 
• Urban runoff reduction and water use efficiency initiatives (SJC-gen6a,d,e,f; SJC-

gen6a, SJC-fib1e); 
• Landscape irrigation control (SJC-gen6a,e; SJC-fib1f); 
• Identification of potential drainage system retrofit opportunities within the 

watershed (SJC-gen6b);  
• Pursue funding for San Juan Creek/Doheny State Beach Microbial Source 

Tracking Epidemiology Study (SJC-fib1c); and 
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• Participate in the Team Arundo committee (the goal of this committee is to 
improve the area’s ecosystem by eliminating invasive plants and improving the 
eco-balance in the watersheds, which will improve water quality) (SJC-gen6c). 
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D-4.0 EFFECTIVENESS ASSESSMENT 
 
Effectiveness Assessment is the process of evaluating whether programs are resulting in 
desired outcomes.  Outcomes are the results of an activity, program element, or overall 
program and can be characterized in terms of six levels.  Figure D-4.1 shows these levels 
as a gradation from activity-based to water quality-based outcomes and illustrates the 
progression of each successive step toward the ultimate goal of environmental 
improvement.  In general, Levels 1 to 3 can be considered Implementation Outcomes, 
Levels 5 and 6 Water Quality Outcomes and Level 4 a combination of the two types.  Each 
level has value in informing management the management process and it bears 
emphasis that not all are necessary or possible in every instance (CASQA, 2005).1    
 
Progress toward the achievement of outcomes is evaluated through the use of 
Assessment Measures.  Assessment measures may be qualitative (e.g. a judgment 
regarding the degree of BMP implementation at a facility) or quantitative (e.g. % 
reduction in a constituent level).  Key attributes of assessment measures include: 
 

• Measurability (statistically measurable on a frequent basis) 
• Relevance (significant, demonstrable relation to strategy and objectives) 
• Reliability (easily documented and reproducible) 
• Availability (based upon data obtainable at reasonable cost)  
• Scientific Validity (based on sound science) 
• Replicability (capable of being regularly updated) 
• Appropriately Focused (ideally measures outcomes, not inputs or outputs) 

 
Effectiveness Assessment involves confirmation of outcomes, an interim process of 
evaluation (principally through comparison) of assessment measures, and 
communication of progress.   
 
 
Objective:  To establish a Watershed Committee and encourage actions arising from its 
deliberations. 

Progress in 2006-07:  The Permittee representatives met regularly as the Watershed 
Action Plan Committee.  Issues discussed at the meetings included the review of water 
monitoring data, project updates and evaluations of project effectiveness. 

Effectiveness Assessment:  The Watershed Permittees met six times during the 
reporting period.  In addition, the Permittees are actively involved in the bacteria TMDL 
Stakeholder Advisory Group (SAG) and have collaborated on the IRWMP and the 
TMDL Strategic Assessment and Watershed Implementation Framework for the Aliso 

                                                 
1 California Stormwater Quality Association (CASQA). 2005. “An Introduction to Stormwater 
Program Effectiveness Assessment.” Available at:  http://www.scvurppp-
w2k.com/pdfs/0405/CASQA%20White%20Paper_An%20Introduction%20to%20Stormwater%2
0Program%20Effectiveness%20Assessment4.pdf. 
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Creek and San Juan Creek watersheds. 

 Level 1: Documenting Stormwater Program Activities 

 

Objective:  Enhance the extent of public participation in watershed issues, through 
Permittee and public interaction at watershed events, annual/semi-annual “Clean Up 
Days”, and other activities. 

Progress in 2006-07:  The City of Dana Point hosts an Ocean Water Quality 
Subcommittee; the City of San Juan Capistrano has an active Water Quality and 
Watershed Management Committee as well as holds an annual citizen’s academy; the 
Cities of Mission Viejo and Laguna Niguel host tours or provide presentations to share 
information regarding successful (or unsuccessful) bacteria-reduction BMP projects for 
the general public, other agencies, and professional and service groups; and the City of 
Rancho Santa Margarita holds semi-annual Educational Workshops for Major HOAs. 
 
Participated as part of the statewide Coastal and Watershed Cleanup Day on September 
16, 2006.  There were three sites in the watershed.   
 
All program documentation, including the San Juan Creek WAP, is maintained on the 
widely publicized www.ocwatersheds.com website. The number of “hits” on the San 
Juan Creek Watershed page of this website was 3,029 in the reporting period compared 
to 3,236 in 2005-06, 2,979 in 2004-05 and 1,935 in 2003-04. 
 
Effectiveness Assessment:  The level of participation in the Coastal and Watershed 
Cleanup Day increased compared to the prior year. 
 

 Level 1: Documenting Stormwater Program Activities 
 
Interest in the San Juan Creek Watershed appears to have leveled off, indicated by a 
slight decrease in web page hits from the previous year. 
 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
Objective:  Educate the public regarding water quality issues. 

Progress in 2006-07: The Countywide education effort in 2006-07 achieved over 81 
million impressions compared to over 100 million impressions in 2005-06, over 80 
million impressions in 2004-05 and 45 million impressions in 2003-04.  Within the 
watershed, there has been the distribution of education materials on pet and horse waste 
management.  Each Watershed Permittee also publishes general water quality 
educational articles in their City newsletters. 
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Effectiveness Assessment:  The 81,669,272 impressions achieved by the Countywide 
education effort were slightly higher than that of 2004-05, but less than that of the 
previous reporting period.  The public education campaign was maintained rather than 
expanded during the reporting period in order for the Public Education sub-committee 
to review the content and effectiveness of the current materials available, and to outline 
a work plan for the next permit term. 
 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
Objective:  Modify jurisdictional plans and policies to reflect potential impacts to 
water quality at a watershed-scale. 

Progress in 2006-07:  No issues were identified in the reporting period that would justify 
modification of jurisdictional plans and policies.  However, two regional planning 
documents were updated and/or developed. 
 
The Integrated Regional Watershed Management Plan (IRWMP), which focuses 
primarily on projects and plans of the member agencies, with an emphasis on water 
supply and water quality and outlines specific objectives related to Water 
Quality/Pollution Reduction, was accepted by the Board of Supervisors in June 2005.  
Furthermore, the Board adopted a resolution that authorized the County of Orange to 
submit a grant application (the IRWMP is support documentation) to the State under 
Prop 50 Chapter 8.  In January 2007, the IRWMP was one of seven statewide proposals 
recommended for funding.  As a result, South Orange County will receive $25 million in 
Prop 50 funds to enhance water supply, water quality and natural habitat. The top seven 
projects include: 
 

1. MWDOC, Water Use Efficiency Program Expansion 
2. SMWD, Canada Gobernadora Multipurpose Basin 
3. City of Laguna Beach, Heisler Park Marine Habitat Protection 
4. SOCWA, J.B Latham Treatment Plant – AWE Project   
5. City of SJC, Recycled Water Transmission System Improvements 
6. City of San Clemente, Recycled Water Treatment & Distribution 
7. County of Orange, Aliso Creek Super Project 

 
Development of a TMDL Strategic Assessment and Watershed Implementation 
Framework for the Aliso Creek and San Juan Creek watersheds was initiated.  This 
document establishes the framework for a Comprehensive Load Reduction Plan for the 
Project I Beaches and Creeks in the San Diego Region in lieu of the Bacteria Load 
Reduction Plan, as stipulated for in the Total Maximum Daily Loads for Indicator 
Bacteria Project I – Beaches and Creeks in the San Diego Region –Draft Technical Report, 
dated June 25, 2007. 
 
Effectiveness Assessment:  The watershed Permittees commitment to addressing 
potential water quality impacts is evidenced by their collaboration on comprehensive 
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planning documents.  These documents address not only water quality impacts, but 
water supply and natural habitat enhancement. 
 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
Objective:  To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in the municipal NPDES stormwater permit. 
 
Progress in 2006-07: The San Diego Regional Board approved the DAMP/WAP on 
October 7, 2003.  The format of the WAP Annual Report was revised for conformance 
with the Aliso Creek WAP documentation and in response to San Diego Regional Board 
direction. 

Effectiveness Assessment:  There were no San Diego Regional Board actions over 
Watershed Permittee non-compliance during the reporting period. 

 Level 1: Documenting Stormwater Program Activities 
 

 
 

Objective:  To identify the most significant water quality issues and constituents of 
concern on a watershed scale and relate these to urban sources. 
 
Progress in 2006-07:   Efforts to relate fecal indicator bacteria to urban sources and 
determine the significance of the water quality impact of San Juan Creek on coastal 
receiving waters are reviewed in Section D-2.0 and discussed in the Unified Annual 
Progress Report-Chapter 11.  The focus in the reporting period has been to develop 
comparative evaluations of water quality; direct future investigations and enable 
management efforts to be prioritized; enable water quality information to be 
communicated to a broader audience; and leverage partnerships with regional 
stakeholders as well as programs and plans, such as comprehensive load reduction 
plans and consolidated grants, to address the need for a coordinated approach to 
resource management and capital improvement planning. 

 
 
Objective:  To focus the pollution prevention and source controls implemented at an 
individual jurisdiction level on the identified constituents of concern and to identify 
any jurisdiction-specific treatment control opportunities. 
 
Progress in 2006-07: The WAP now represents a comprehensive program of Baseline 
BMPs and Enhanced BMPs targeting fecal indicator bacteria.  In addition, there are 
complementary initiatives focused on the ecological and hydrological aspects of stream 
system and watershed restoration.  These efforts are now tabulated by objective, 
highlighting the collaborative efforts of the Watershed Permittees (see Attachment). 
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Effectiveness Assessment: In addition to Baseline BMPs, the Watershed Permittees are 
implementing (as detailed in Section D-3.0) Enhanced (source control and treatment 
control) BMPs, jurisdictionally and on a watershed cooperative basis, focused on 
pathogen indicator bacteria.  The more detailed reporting format is in its fourth year of 
use and is continually refined to allow for better demonstration of collaborative efforts, 
progress and action plans for the next reporting period.   
 

 Level 3: Changing Behavior  
 
 
 
Objective:  To identify the water quality issues most appropriately addressed through a 
multi-jurisdictional watershed-based (i.e. Watershed Cooperative) approach. 
 
Progress in 2006-07: The DAMP/WAP focuses on pathogen indicator bacteria as the 
priority water quality constituent of concern in the San Juan Creek Watershed.   

 
 
Objective:  To incorporate information obtained from prior planning studies. 
 
Progress in 2006-07:   Collaboration in other studies and the use information from other 
studies to inform program development is principally the responsibility of the County of 
Orange as Principal Permittee (see Unified Annual Progress Report).  

 
 
Objective:  To develop an integrated plan of action that results in meaningful water 
quality improvement in the San Juan Creek Watershed group at a watershed scale that 
balances economic, social and environmental constraints. 
 
Progress in 2006-07:   The South Orange County Integrated Regional Water 
Management Group prepared the IRWMP, which was adopted by the County of Orange 
Board of Supervisors in May 2005, with updates made in May 2006, and submitted to 
the Board for approval in June 2006.  This plan includes projects that will help protect 
the region from drought, protect and improve water quality, and improve local water 
security by reducing dependence on imported water. 
 
The watershed permittees collaborated on the development of a TMDL Strategic 
Assessment and Watershed Implementation Framework for the Aliso Creek and San 
Juan Creek watersheds (to serve as a comprehensive load reduction plan).   
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Objective:  To identify indicators to track progress. 
 
Progress in 2006-07:  Outcomes, Assessment Measures, and Headline Indicators are an 
integral part of the Watershed Permittees’ process of program effectiveness assessment. 

 
Contributing to the achievement of these objectives will be information from water 
quality monitoring that will start to inform the program effectiveness assessment albeit 
toward the end of the Third Permit Term and the application for the Fourth Term 
Permit.  This water quality-based measure information will likely include relevant 
findings from the monitoring initiatives and any individual investigations of BMP 
performance.  The findings from evaluations of non-structural BMP initiatives (indirect 
measures i.e. non-water quality indicators of BMP performance), documented in the 
Watershed Permittees’ Annual Progress Reports, will be presented in the watershed 
annual report where appropriate.  
 
D-4.1 Review of Management Program 

The common purpose of the short-term and long-term effectiveness assessment 
strategies is to provide a means of verifying and validating the implementation of the 
watershed program.  In the context of the DAMP/WAPs, it is expected that program 
objectives and supporting management actions will evolve based upon the findings of 
the annual assessments.  The recommended revisions arising from this review are 
presented in Section 5.0. 
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Figure D-4.1:  General Classification of Outcome Types 
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D-5.0  CONCLUSION 
 
The following sections cover the proposed changes together with conclusions drawn 
from the evaluation of the fourth year of implementation of this effort. 
 
D-5.1  Watershed Management Process 
 
D-5.1.1     Watershed Area 
 
The clear delineation of the planning area based on watershed boundaries is a defining 
element of the watershed-based approach to water quality planning.  However, key 
elements of the Permittees’ efforts to address the adverse water quality impacts 
associated with stormwater and urban runoff are clearly optimized across different 
scales of planning area.  These scales range from the jurisdictional to the regional.  For 
example, the Southern California Coastal Water Research Project coordinated Bight ’03 
study is a regional scale investigation defined by the coastal zone and watersheds 
tributary to the entire Southern California Bight.  Within South Orange County, the 
Integrated Regional Water Management Plan represents an approach to project 
implementation coordinated across a sub-regional area.   
 
The cost effectiveness that is achieved through regional and sub-regional cooperation 
and the need for mitigative approaches that address the water quality and hydrologic 
impacts of watershed urbanization comprehensively, rather than on a constituent-by-
constituent basis, will ensure that management efforts at larger scales will continue be 
the primary area of activity.  The Baseline BMPs of the DAMP/LIP/WAP, associated 
with Municipal Activities, Public Education, New Development, etc. will therefore 
continue to be planned and implemented across different watershed scales as 
appropriate for each program element albeit with an emphasis on a coordinated 
countywide approach.  Nonetheless, 303(d) listing and TMDL development will likely 
impart a shift in focus toward sub-regional and watershed management efforts. 
 
D-5.1.2     Governance 
 
The County is creating a governance structures based on three Watershed Management 
Areas (WMAs), designated North, Central and South County.  The San Juan Creek 
Watershed would become part of the South County WMA, which is the same area 
covered by the South Orange County Integrated Regional Water Management Plan.  
With this form of governance, the County will serve as the regional program 
administrator, with both an Executive Committee (elected) and a Management 
Committee (city and agency staff).  Potential advantages include: 
 

• Continues the watershed approach at a manageable scale; 
• Consistent with the likely approach of future stormwater permits; 
• Fits the structure of the DAMP, and  
• Promotes partnership opportunities, especially between cities and districts. 
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D-5.1.3    Public Participation 
 
Public participation is helpfully characterized as a process that has 3 levels, or stages, of 
engagement:  
 

Stage 1:  The provision of information in a one-way exchange, either passively or 
actively, by government to the public. 
 
Stage 2:  The public is solicited by government to provide feedback on specific 
issues.  Consultation represents a two-way exchange of information on an issues 
and options framed by the government. 
 
Stage 3:  The public actively participates in policymaking in a partnership 
relationship. This relationship means that governments acknowledge the role of 
the public in proposing policy options and shaping the policy dialogue but also 
have the final decision. 

 
The provision of public information (i.e. Stage 1) is tracked at the countywide level but 
not on a watershed basis other than noting the development of specific education 
materials targeting activities of particular concern to the watershed.  This approach will 
continue to be used over the next reporting period: 
 
Regarding the solicitation of public feedback (i.e. Stage 2), a public opinion survey was 
conducted in November 2005 to evaluate the effectiveness of the countywide public 
education program (termed Project Pollution Prevention).  The purpose of this second 
survey was to assess the extent to which public opinion and knowledge about urban 
runoff issues has changed and whether Orange County residents have made any 
behavioral changes as a result of the public education campaign. A comparison of the 
surveys’ findings (extensively reported in 2005-06) indicated that the public information 
campaign on stormwater and urban runoff has made initial inroads towards increasing 
awareness and encouraging implementation of behaviors protective of water quality.  In 
the majority of questions, awareness of the program and or its elements increased one to 
three percentage points.  These results are taken as validation of Project Pollution 
Prevention and a justification for continuing the multi-media approach of this effort. 
 
Meaningful (i.e. Stage 3) participation can be facilitated in the first instance by 
interactive websites, citizens’ panels, focus groups and referenda; and in time by 
community plans, visioning exercises and issue forums.  Web-trends reporting will be 
used to gauge the degree of interest in watershed management issues. 
 
D-5.2 Water Quality Assessment 
 
The Watershed Permittees will continue to evaluate environmental data regarding the 
condition of the watershed and BMP performance to help direct the management effort.  
There will be a continued emphasis on improving the timeliness and accessibility of 
water quality data.  
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D-5.3 Project Implementation  
 
The schedule of activities for 2007-08 is presented in Attachment D-1. 
 
D-5.4 Effectiveness Assessment 
 
The report presents a number of the Assessment and Headline Measures identified as 
indicators of program implementation and validation in the Unified Annual Progress 
Report 2006-07.  In 2007-08, while these indicators will continue to be developed, tracked 
and reported on, the continued validation of the WAP planning process will be 
predicated upon: 
 

o The number of meetings and deliberations of the WAP Committee. 
 

o The extent of public participation in watershed issues such as clean-up days. 
 

o Public interest in the watershed indicated by the level of use of the 
www.ocwatersheds.com website (San Juan Creek Watershed page). 

 
o The production and dissemination to the public of educational outreach 

materials targeting specific water quality constituents of concern. 
 

o Implementation of Enhanced BMPs. 
 

0039394



 
 
 
 

ATTACHMENT D-1 
 

San Juan Creek Watershed Action Plan 
Strategy Tables 

0039395



EXHIBIT 15:  SAN JUAN CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERS

SJC-gen1

Watershed Cities
County of Orange
OC Flood Control District
Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Districts
Watershed Cities
County of Orange
OC Flood Control District

SJC-gen2

Watershed Cities
County of Orange
OC Flood Control District

SJC-gen3

Watershed Cities
County of Orange
OC Flood Control District

Ran 30-second educational County PSA and 30-second Caltrans 
Stormwater Program’s “Don’t Trash California” PSA on Dana 
Point Cable Stations.

Continue to run educational PSAs on  Dana Point 
cable stations as feasible.  

SJC-gen3b Run educational PSAs on local television stations.

Ongoing / long term. Dana Point

SJC-gen1c

Mission ViejoContinue to run educational PSAs on Mission Viejo 
Television as space and time is available on MVTV 
and Dana Point cable stations.  

Attend meetings -ongoing.  

Ran 30-second educational County PSA and 30-second Caltrans 
Stormwater Program’s “Don’t Trash California” PSA on MVTV 
during 2006-07.

Ongoing / long term.

Ongoing / long term.

Long term.

Ongoing / long term.Ongoing
1) Continue to make technical reports and findings 
accessible to the public.
2) Continue to provide information in formats 
compatible for website posting. 

2007

Continue to host and/or participant in events which 
provide an appropriate venue to disseminate 
environmental education focused on constituents of 
concern.

SJC-gen1a

Participate in Integrated Regional Water Management 
Plan (IRWMP) public meetings.

An IRWMP Public Meeting was held on 2/6/07.

Participate in TMDL Strategic Assessment and 
Watershed Implementation Framework for the Aliso 
Creek and San Juan Creek watersheds meetings.

SJC-gen1b Public meetings to be scheduled as appropriate.

The watershed permittees met on 6/11/07 to discuss and design a 
strategic assessment for addressing multiple TMDLs on a 
regional/watershed cooperative basis.

Continue to meet in 2007 and submit a final plan to 
the Regional Board in August 2007.

Use Permittee’s and co-Permittee's websites as an 
informational tool to educate the watershed's 
businesses and residents.

ACTION

The following public participation events were posted on the 
www.ocwatersheds.com website: 
  1) Coastal & Inner Coastal Watershed Clean-up Day:
     - Oso Creek Trail at Pinecrest Park
     - Descanso Park
     - Doheny State Beach
  2) Artes de la Vida (Mission Viejo)
  3) Whale Festival & Ocean Awareness Day (Dana Point)
  4) Annual Earth Day (San Juan Capistrano)
  5) Earth Day Volunteer Event at Niguel Botanical Preserve 
      (Laguna Niguel)
  6) Volunteer Connection Day (Laguna Hills)
  7) Children's Water Festival 
  8) Dana Point Ocean Institute Watershed Academy
  9) Dana Point Earth Ocean Society Earth Day Clean Up

Convey constituent of concern-specific public education materials 
and information on Permittees websites. The following pollutant 
specific information has been provided electronically for posting 
on Permittee's websites, as feasible:
 1) Help Prevent Ocean Pollution: Tips for Pet Care
 2) Help Prevent Ocean Pollution: Tips for Horse Care
 3) Help Prevent Ocean Pollution: Tips for Landscape & 
Gardening
 4) Green Thumb Blue Ocean Newsletter
 5) Keeping Your Car and the Environment Sparkling Clean 
Newsletter
 6) Trash PSA 
 7) General Pollutant PSA
 8) General Watershed and urban runoff information

SJC-gen2a

SJC-gen3a

Focus on providing opportunities for participation in 
watershed activities.

Encourage participation in watershed meetings.

Enhance the extent of public participation in watershed issues.

Educate the public regarding priority water quality issues.

Actively participate in San Juan Creek Watershed 
Permittee meetings.

The San Juan Creek Watershed Permittees met five times in 
2006-07:  8/14/06, 9/11/06, 10/23/06, 12/11/06, and 3/13/07.

Ongoing / long term.
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PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Dana Point
SCWD
California State Parks
Doheny Interpretative 
Surfrider

Wyland Foundation
Orange County
CR&R

Establish and administer City Water Quality 
Committees/Public Outreach Programs involving public 
participation.

SJC-gen3c

Dana Point Earth Ocean 
    Society

Complete - ongoing distribution Ongoing / long term.

Hold Semi-Annual Educational Workshops for Major HOAs to 
identify field implementation opportunities and programs for HOA 
contractors.
San Juan Capistrano held its annual citizen’s academy with a 
class of 20 of its citizens.  A full session include environmental 
issues including water quality, solid waste and recycling, used oil 
program, household hazardous waste.  This is an extensive open 
discussion training and provides a great opportunity for the public 
to discuss their issues and concerns and ask questions.

Ongoing / long term.

Dana Point U.S. Coast 
    Guard Auxiliary

Mission Viejo

Laguna Niguel
Dana Point

Host tours or provide presentations regarding successful or 
unsuccessful BMP projects in the City of Mission Viejo upon 
request for San Juan Creek Permittees or the general public, 
professional, and service groups.

Provide presentations upon request.

Ongoing / long term.Continue to meet monthly.Dana Point's City Water Quality Subcommittee makes 
recommendations to staff and City Council on water quality 
projects.

Dana Point

Ongoing / long term.Continue hosting tours/providing presentations on 
request.

Continue performing analysis of BMP's.

Developed "Protect Our Earth - Protect Our Ocean" coloring 
Book. The City of Dana Point coordinated effort by soliciting 
"coloring pages" from a number of local organizations that focus 
on protecting the earth and ocean, resulting in a child and adult 
friendly educational publication with a local touch. 

Share information regarding successful and unsuccessful BMP's 
with other agencies and the public.
Make opportunities to host tours or provide presentations to share 
information regarding successful (or unsuccessful) bacteria-
reduction BMP projects for the general public, other agencies, and 
professional and service groups.

The City of San Juan Capistrano has an active Water Quality and 
Watershed Management Committee comprised of the City’s 
senior staff, 2 council members, 2 members of the public and the 
City’s NPDES coordinator.  This committee was formed to 
address water quality issues and watershed management issues.  
The meetings are a way to provide updates to senior staff and 
council and seek input and direction.  This meeting is open to the 
public and advertised.

Ongoing / long term.

San Juan CapistranoContinue to participate in events which provide an 
appropriate venue to disseminate environmental 
education. 

Ongoing / long term.

Rancho Santa Margarita

Continue to attend annual academy classes. San Juan Capistrano

Conduct similar events bi-annually. Ongoing / long term.

Ongoing / long term.

Laguna Hills
Dana Point
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PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

The City of Dana Point agendized several City Council items 
relating to the construction of stream restoration projects, trash 
control BMPs and pollution-prevention rebate programs in 2006-
07.

Potential agenda items in 2007-08 may include 
new NPDES Permit, Bacteria TMDL cost-sharing 
agreements, grant projects, etc. 

Present water-quality-related items to City Council 
meetings (meetings are televised).

SJC-gen3e

Dana PointIntermittent, as needed.

Mission ViejoOngoing / long term.Host water quality education booths at Mission Viejo's Small 
Business Exposition Fairs.

Continue to host water quality education booths at 
Mission Viejo's Small Business Exposition Fairs.

Ongoing / long term. Mission Viejo

Rancho Santa Margarita

San Juan Capistrano

SJC-gen3d Disseminate water quality information to businesses 
and residents through City newsletters and other 
publications.

The City of San Juan Capistrano publishes monthly employee 
environmental newsletter.

Continue monthly newsletter with focus on water 
quality included.

On-going/long term

The City of San Juan Capistrano publishes twice a month an 
environmental article in the local Capo Valley News, and once a 
month an article in the Capistrano Dispatch on environmental 
issues including water quality.

Continue to provide educational material in the 
local newspaper articles

On-going/long term

Ongoing / long term.Focus at least one of the four water quality educational articles 
that appear in the quarterly Citywide newsletter on reduction of 
urban runoff. The newsletter is distributed to all 28,000 
households in the City.

Dana Point

Ongoing / long term.

Laguna Niguel

Laguna Hills

Ongoing / long term.

Ongoing / long term.

Ongoing / long term.

Ongoing / long term.

Continue quarterly newsletter articles, with at least 
one focused on  reduction of urban runoff.

Focus at least one of the four water quality educational articles 
that appear in the quarterly Citywide newsletter on bacteria-
related issues. The newsletter is distributed to all 25,000 
households in Laguna Niguel.

Continue quarterly newsletter articles, with at least 
one focused on bacteria-related issues.

Over 100 educational letters were sent to HOA's and Commercial 
businesses.

Continue distribution of materials.Distribute water quality brochures and other educational material 
to City Hall Staff.

Four publications with whole pages dedicated to 
urban runoff education, including urban runoff 
reduction (water conservation) and bacteria, an 
impairment of the San Juan Creek.

The City of Dana Point publishes education regarding urban runoff 
pollution in the quarterly Recreation Guide.

Publish articles on priority water quality issues in every issue of 
the quarterly Citywide newsletter sent to all households in City.

Continue to publish newsletter articles.

Continue with water quality educational mailings. Laguna Hills

San Juan Capistrano

San Juan Capistrano

Intermittent.Laguna Niguel City Council agenda is expected to 
include items to discuss NPDES and Bacteria 
TMDL cost-share agreements; wetlands 
maintenance contracts; and follow up on ongoing 
grant projects for stream restoration and pollution 
prevention.

Laguna Niguel

The city mailed to all properties in the city an 
environmental newsletter.  In addition, the city 
include in the city’s “Town Happening” magazine 
regular articles on water quality and environmental 
related topics such as proper disposal of used oil 
and household hazardous waste and recycling.  
The city mailed to all businesses an environmental 
newsletter stressing the importance of complying 
with the city’s water quality ordinance and related 
topics.

The city issues annually educational material and environmental 
newsletters that are distributed at various educational events, at 
city hall, mailed.  These materials target residential and 
commercial properties.  

The City of Laguna Niguel agendized several City Council items 
relating to the construction of stream restoration projects, trash 
control BMPs and pollution-prevention rebate programs in 2006-
07.
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PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

SJC-gen4

Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Agencies
Special Districts

SJC-gen5

Watershed Cities
County of Orange
OC Flood Control District
SCWRP
Watershed Cities
County of Orange
OC Flood Control District

Laguna NiguelOngoing / long term.In addition to GIS mapping updates for its storm drain system, the 
City of Laguna Niguel is creating a database inventory link of its 
storm drain infrastructure including pipe diameters, materials, age 
and asset value. 

Ongoing.

Updated the City's existing GIS system of storm drain system 
infrastructure including pipe diameters and materials and printed 
revised storm drain atlas books for use by City personnel.  
Maintained the GIS system with land use types, topography, 
HOA/CIA boundaries.

Ongoing / long term.Continue with another update of the City's storm 
drain system GIS map and atlas books.  In 
addition, map all City irrigation meters on GIS 
system.

Mission Viejo

The Plan addresses short term, mid 
term, and long term projects.

SJC-gen4a

SJC-gen5a

SJC-gen5b

Evaluate County water quality monitoring data and 
other data available to us (data from SCWRP, Army 
Corps of Engineers, etc.).

Continue to review current water quality data on 
constituents of concern.

Begin coordination with the Data & Information 
Management Sub-committee, who is considering a 
countywide GIS database to which all watershed 
Permittees would contribute data.

Begin coordination with the Data & Information Management Sub-
committee, who is considering a countywide GIS database to 
which all watershed Permittees would contribute data.

Execute a Prop 50 Integrated Regional Water 
Management Implementation Grant Agreement 
with the State Water Resources Control Board to 
receive grant funds in an amount not to exceed 
$25,000,000.  Execute an Implementation 
Agreement with project proponents for 
disbursement and administration of grant funds. 
Execute a Memorandum of Understanding for 
governance of the South Orange County Integrated 
Regional Water Management Plan.  The South 
Orange County IRWMP Group will resume meeting 
in November 2007.  The existing Plan will be 
updated and a new call for projects conducted 
when Prop 84 Chapter 2: Safe Drinking Water, 
Water Quality and Supply, Flood Control, River and 
Costal Protection Act (includes funding for IRWM 
Programs) are release by the Department of Water 
Resources. The guidelines are expected to be 
released in the spring of 2008.

Evaluate water quality data to identify new constituents of concern.

Ongoing / long term.

Reviewed current water quality data as it pertains to identified 
constituents of concern.

Annually (November 15 annual 
report) / long term.

Ongoing / long term.

Update and report on plans and policies.

Create and maintain a GIS information database for 
the selected storm drain input including land use types, 
topography, major sewer lines, reclaimed water lines, 
septic systems, homeowner or community association 
areas and jurisdictional boundaries.

The first Watershed Chapter Annual Report was submitted to 
RWQCB on 11/15/04.  In response to comments from the 
Regional Board, the short term and long term strategies for 
compliance with the Directive have been added in the form of 
these tables.  DAMP/Watershed Chapter (now termed Watershed 
Action Plan) updated and revised in September 2005 to 
incorporate  Strategy tables to address priority pollutants for the 
County and Watershed Cities.  Watershed Chapter Annual Report 
submitted to RWQCB on 11/15/06.

Review the Integrated Regional Watershed 
Management Plan (IRWMP).  The IRWMP focuses 
primarily on the projects and plans of the member 
agencies, with an emphasis on water supply and water 
quality.  The Plan outlines specific objectives related to 
Water Quality/Pollution Reduction, which will provide 
Regional Action Projects that are supported and 
implemented by multiple cities and the County for 
urban runoff pollution treatment, in addition to water 
quality benefits to areas of special biological 
significance and protection of critical coastal areas.  
This plan will be updated on an as-needed basis, but at 
least every five years as this is a living document.  The 
projects will be updated continuously, with a call for 
new projects done annually.  

SJC-gen4b In June 2005, the Board of Supervisors accepted the Plan and 
adopted a resolution that authorized the County of Orange to 
submit a grant application to the State under Prop 50 Chapter 8.  
In January 2007, the IRWMP was one of seven statewide 
proposals recommended for funding. As a result, South Orange 
County will receive $25 million in Prop 50 funds to enhance water 
supply, water quality and natural habitat. The top seven projects 
include:
  1. MWDOC, Water Use Efficiency Program Expansion
  2. SMWD, Canada Gobernadora Multipurpose Basin
  3. City of Laguna Beach, Heisler Park Marine Habitat Protection
  4. SOCWA, J.B Latham Treatment Plant – AWE Project  
  5. City of SJC, Recycled Water Transmission System 
      Improvements
  6. City of San Clemente, Recycled Water Treatment & 
      Distribution
  7. County of Orange, Aliso Creek Super Project

1)  Report on progress on DAMP/WAP and update 
as needed.
2)  Report on DAMP/LIP Program as they relate to 
constituents of concern.

Review Local Implementation Plan (DAMP/LIP), 
Watershed Action Plan (DAMP/WAP) and other 
applicable plans annually to update focus on 
constituents of concern.

Exhibit 15:  Watershed Action Plan Strategy Table [General Activities] Attachment D-1-4 November 15, 2007

0039399



EXHIBIT 15:  SAN JUAN CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

SJC-gen6

Watershed Cities
County of Orange
OC Flood Control District
Water Suppliers

Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
MWDOC
SWRCB

SJC-gen6d Identify and pursue funding opportunities under the 
Urban Stormwater Program for the implementation of 
controls.

Succeeded in winning funding under the Urban Stormwater 
Program in partnership under the Municipal Water District of 
Orange County to implement the SmarTimer/Edgescape 
Evaluation Project (SEEP).  This project proposes to evaluate 
urban runoff reductions by installing irrigation controllers, irrigation 
systems and landscape upgrades.  Interagency agreements and 
pre-retrofit monitoring was completed for 23 sites in 10 cities.

Develop agreements with grant partners for the 
implementation of the successful SEEP grant.  
Establish and secure 23 BMP Assessment Areas, 
including 17 active BMP installation areas and 6 
control areas. Produce and submit a completed 
Quality Assurance Project Plan (QAPP), a 
Monitoring Plan,  and a Project Assessment 
Evaluation Plan (PAEP). Develop and execute 
agreements with water quality monitoring and data 
analysis consultants, and Resource Conservation 
District auditors.  Install flow monitoring equipment 
and collect water quality and flow data for SEEP 
pre-implementation monitoring locations.  Distribute 
and collect completed SEEP Assessment Area 
participant applications.  In the process of 
collecting water consumption data for the pre-
retrofit monitoring area.  

2006 to 2008.  

SJC-gen6c Participate in the Team Arundo committee.  This 
committee’s goal is to eradicate arundo and other 
invasive plants from San Juan Creek Hydrologic Unit.  
The goal of this committee is to improve the area’s 
ecosystem by eliminating invasive plants and 
improving the eco-balance in the watersheds, which 
will improve water quality.  Among the benefits to the 
watersheds is improving the water quality of the creeks 
to help the return of steel head trout in the region.  
Steel head trout are good indicators of good water 
quality.  They are referred to as “the creek’s canaries” 
in analogy to the canaries used in the mines.  This 
committee will undertake mapping of arundo 
throughout Orange County and will create a mitigation 
bank under a south countywide umbrella permit for 
arundo removal.

SJC-gen6a

Ongoing / long term.

Over the next year, Team Arundo will work on 
completing the plan, establish partnerships and 
develop and adopt an MOU and agreement with all 
the stakeholder (cities and agencies).  Team 
Arundo will also be working with the County of 
Orange to complete the CEQA process.

Over the past year, Team Arundo hired Dandra to map south 
Orange County for Arundo and other invasive species.  The 
mapping has been completed.  Team Arundo held meetings with 
the resource agencies: California Department of Fish and Game, 
Department of Fish and Wildlife, San Diego Regional Water 
Quality Control Board and the Army Corp of Engineers.  
Necessary permits for the implementation of the Arundo 
eradication were discussed.  Team Arundo also met with the US 
Forestry and discussed potential partnerships. 

Investigated reports of urban runoff, educated the public regarding 
the connection between urban runoff & ocean pollution, and 
provided notices of problems to parties found over-irrigating.

Continue source investigation, tracking and 
elimination.

City of San Juan Capistrano 
(chair), Watershed Cities, 
Trout unlimited and Rancho 
Mission Viejo representing 
the Public, Cal Department 
of Fish and Game (planning 
and fishery division), San 
Diego Regional Board, 
Caltrans, US Forestry, Ca 
State Beaches, County of 
Orange Harbor, Beaches 
and parks, County of 
Orange Watershed 
Division, SOCWA, and US 
Fish and Wildlife.

Ongoing / long term.

Ongoing / long term.

Continue to identify public lands and project 
projects where regional improvements could be 
implemented.

Continue to investigate, educate, and provide 
notices.  Provide new technologies in conjunction 
with water agencies (such as SmarTimers) and 
look for opportunities to reduce runoff in public 
infrastructure.

Ongoing / long term.Reduce urban runoff from over-irrigation. Landscape 
irrigation is a major contributor to dry weather flows, 
both as surface runoff and subsurface seepage that 
ultimately drains into the storm drain system. 

Identify potential drainage system retrofit opportunities 
within the watershed.

Identified publicly-owned lands and public projects where regional 
improvements could be implemented.

SJC-gen6b

The City of Laguna Hills is in the process of creating a GIS-based 
storm drain system that will show all of the storm drain 
infrastructure in the City, with catch basin location information as 
well as size and materials. Users will also be able to obtain 
construction plans from GIS. 

Identify opportunities to implement controls addressing the priority water quality issues of concern on a Watershed Cooperative basis

Laguna Hills
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EXHIBIT 15:  SAN JUAN CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Watershed Cities
MWDOC
SWRCB

Dana Point

Rancho Santa Margarita

Watershed Cities
County of Orange
OC Flood Control District
MWDOC
SWRCB
Watershed Cities
County of Orange
OC Flood Control District
Water Districts

Implement the SmarTimer Edgescape Evaluation 
Program (SEEP).  

SJC-gen6e

2007 to 2010.SJC-gen6f Identify and pursue funding opportunities under the 
IRWMP for the implementation of controls.

Succeeded in winning funding under the Integrated Regional 
Water Management Plan for  the Water Use Efficiency Program 
Expansion (WUEPE) in partnership with the Municipal Water 
District of Orange County.

Develop agreements for the IRWMP grant 
implementation if awarded.  

The Searidge Condos site in Dana Point is an AB site which 
includes the installation of SmarTimers and construction of 
irrigation improvements.  In this reporting period, pre-monitoring at 
the site was conducted successfully.  The site has submitted a 
preliminary proposal to the City which will be reviewed by 
appropriate staff. 

Program Completion in 2008.

Program Completion in 2008.All improvements are scheduled to be completed 
by January 2008.

A and AB sites are scheduled to be completed by 
May of 2008.

The City of Rancho Santa Margarita has partnered with its major 
business land use home owner association, SAMCORP, to 
participate in the SEEP grant for three locations.  The SAMCORP 
business park areas include a control site,  an A site (installation 
of SmartTimers) and an AB site which includes the installation of 
SmarTimers and construction of irrigation improvements.  In this 
reporting period, pre-monitoring at the site was conducted 
successfully.  The HOA is coordinating with the City to identify 
improvements to be installed. 

San Juan Capistrano's project is called CHEF LIP:  City Hall 
Environmentally Friendly Landscape and Irrigation Project.  Staff 
has spent the past year developing plans for the project.  The plan 
identifies various types of landscaping to be a demonstration 
project for residents and developers.  The plants will vary from 
California friendly to California native, to side by side native grass 
and synthetic grass.  There will be a variety of drought tolerant 
plants that will have different blooming time, to show that one can 
plant natives and drought tolerant plants and have something 
beautiful to look at, and not need much irrigation.  In addition, the 
project will redo all the irrigation system and replace with smart 
timers and efficient irrigation system.  The site will also showcase 
various recycled material such as benches and mulch.

The City plans on making this project a community 
project, so various local nurseries will be 
sponsoring the plants.  Partnerships with local 
irrigation suppliers are in discussion.  Labor is 
anticipated to be done using local volunteers, boys 
and girl scout, and some local landscaping 
companies sponsoring the hard labor.  The City of 
San Juan Capistrano intends on completing the 
work around Earth Day 2008.

Program Completion in 2008. San Juan Capistrano

Program completion in 2009.In partnership with the Municipal Water District of Orange County 
(MWDOC), the Watershed Cities continued to implement the 
SmarTimer Edgescape Evaluation Program (SEEP).  All 
necessary agreements with grant partners, the project contractor 
and consultant were executed.  All sites were inspected and 
finalized by the cities.  The sampling and monitoring phase was 
initiated and all equipment was successfully installed at all of the 
sites. Pre-Project monitoring will be completed in September 
2007. Preliminary proposals for the sites have been developed 
and are in the reviewing phase.

The pre-monitoring phase will be completed, 
whereupon the project site installation phase will be 
initiated.  Upon completion of the site installations 
and inspections by appropriate Staff, the post-
monitoring phase will begin.  The post-monitoring 
and data assessment will be completed in FY 08-
09.

Participate in Countywide Water Conservation Task 
Force to share ideas for water conservation and runoff 
reduction with other Cities and Water Districts.

SJC-gen6g Attend quarterly meetings. Continue to attend regular meetings. Ongoing / long term.
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EXHIBIT 15:  SAN JUAN CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Ongoing / long term. Rancho Santa MargaritaSJC-gen6j Support Water District Efforts to Implement Urban 
Runoff Reclamation and Capture Projects

The City of Rancho Santa Margarita has partnered with the two 
major water districts that serve the City (Trabuco Canyon Water 
District and Santa Margarita Water District)  to business land use 
home owner association, SAMCORP, to  support and assist with 
the implementation of proposed Urban Runoff Reclamation 
projects.  The City support consists of access to improvement 
plans, no fee encraochment permits, meeting facilitation, and staff 
support when requested. To date, the Dove Canyon Urban Runoff 
Collection System is constructed and began operation November 
2007. 

Continue program.

SJC-gen6i Required trash haulers to place sad fish magnet on all 
trash haul vehicles. Magnets funded by co-Permittees.

SJC-gen6h Pursue and implement programs as feasible to install 
trash/debris controls for catch basin inlets at suitable 
sites throughout San Juan Creek and Aliso Creek 
watershed.  Trash in the MS4 pollute the storm drain 
system and organic debris in the MS4 may have 
adherences of phosphorus and toxic landscape 
pesticides.

City installed catch basin debris gates in approximately 114 catch 
basins throughout the San Juan Creek Watershed and the Aliso 
Creek Watershed.

Some waste haulers used in the watershed welcomed the 
program easily, others presented a challenge. In response to a 
certain waste hauler whom did not cooperate immediately, Cities 
banded together and utilized whatever resources were available 
within their respective jurisdictions to require the water hauler to 
participate in the program. Together the Cities were successful 
and now all regional waste haulers have the magnets on their 
vehicles which have high visibility throughout the region.

Continue program. Ongoing / long term.

Ongoing / long term.Install additional catch basins with remaining 
Sulphur Solution funds and city match funds.

Laguna Hills
Laguna Niguel

San Juan Creek Cities
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EXHIBIT 15:  SAN JUAN CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERS

SJC-fib1

Watershed Cities
County of Orange
OC Flood Control District
Regional Board
Stakeholders

Watershed Cities
County of Orange
OC Flood Control District

Study 2007-2009 SCCWRP
Report 2010 UC Berkeley
Resulting Actions - ongoing EPA

Dana Point
County of Orange
Laguna Niguel
State Parks

SJC-fib1b TMDL Strategic Assessment and Watershed 
Implementation Framework for the Aliso Creek and 
San Juan Creek watersheds.

On August 2, 2007, the County of Orange (on 
behalf of the Watershed Permittees) submitted a 
TMDL Strategic Assessment and Watershed 
Implementation Framework for the Aliso Creek and 
San Juan Creek watersheds.  This document 
establishes the framework for a Comprehensive 
Load Reduction Plan for the Project I Beaches and 
Creeks in the San Diego Region in lieu of the 
Bacteria Load Reduction Plan, as stipulated for in 
the Total Maximum Daily Loads for Indicator 
Bacteria Project I – Beaches and Creeks in the 
San Diego Region –Draft Technical Report, dated 
June 25, 2007.

Implementation of framework pending review and 
comment from the Regional Board.

2007-2027

SJC-fib1a Participate with other Permittees to provide input to 
the Stakeholders Advisory Group (SAG) for the 
Bacteria TMDL I for Beaches and Creeks in the 
San Diego Region with regard to correlations 
between bacteria and potential urban sources. 

Attended SAG meetings and RWQCB hearings for 
Bacteria I TMDL for Beaches & Creeks.  
Coordinated with RWQCB to have San Juan 
Creek Mouth removed from the Bacteria II TMDL 
for Enclosed Bays and Estuaries.  Attended SAG 
meetings for the Reference System/Natural 
Sources Exclusion Basin Plan Amendment and 
provided comments.  Developed a framework 
document for a Comprehensive Loading Reduction 
Plan for San Juan Creek providing for a 20-year 
implementation timeframe.

Continue SAG participation regarding urban 
bacteria sources.  Provide input to the TMDL 
Implementation Plan for San Juan Creek.  Support 
upcoming SCCWRP studies on “natural 
background” bacteria in “reference” creeks and 
public health risk epidemiology studies at Doheny 
Beach.  After the TMDL is approved, provide input 
to the Bacteria Load Reduction Plan for San Juan 
Creek.

SJC-fib1c San Juan Creek/Doheny State Beach Microbial 
Source Tracking Epidemiology Study.

Funding has been awarded via State Consolidated 
Grants Ocean Protection Projects Program. 
Southern California Coastal Water Research 
Project (SCCWRP) and University of California, 
Berkeley, with monetary contribution from the City 
of Dana Point, are conducting a Microbial Source 
Tracking and Epidemiology Study at Doheny State 
Park Beach via the State’s Consolidated Grants 
Program – Ocean Protection Projects. The study 
kicked off this summer 2007. However, due to 
good water quality which did not exceed standards 
at a frequency necessary to obtain meaningful 
results from  the epidemiology study, the study at 
Doheny was terminated earlier than planned and 
will continue next summer. Instead, the study for 
this summer relocated to Avalon on Catalina 
Island. The EPA is now partnering in this study, 
which is an added benefit, as the results may have 
local, regional and national implications.

Study will be conducted 2007-2008. Planning 
Workgroup has been established, including County 
of Orange, Laguna Niguel, State Parks, Orange 
County Health Care Agency & RWQCB.  The 2007 
study at Avalon went well and a progress report 
will be available to the advisory committee in 
February 2008, including a summary of the small 
set of data that was obtained at Doheny. The study 
will be relocated back to Dohney next summer 
2008.

County of Orange Health
    Care Agency

NOTE: Since the City of San Clemente comprises only a minor portion of this watershed, their jurisdiction-specific activities are listed under the San Clemente Coastal Streams Watershed Action Plan Strategy Tables; 
however, San Clemente is considered a Watershed City Partner in the collaborative efforts in the San Juan Creek Watershed.

ACTION

10 to 20 years and ongoing.

Identify approaches and opportunities for addressing fecal coliform.
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EXHIBIT 15:  SAN JUAN CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Dana Point
SCWD

Watershed Cities
MWDOC
Water District
Watershed Cities
MWDOC

Laguna Hills
Laguna Niguel
County of Orange
OC Flood Control District

2007 - 2010

Applied for Proposition 40 funds for the 
SmarTimer/Edgescape Evaluation Project (SEEP) 
to conduct an experimental pilot project to look at 
landscape irrigation controllers, landscape 
irrigation system retrofits, and the conversion of 
turf grass to low-water use plants.

Await award from the State Water Resources 
Control Board in October 2006, implement 
agreements among cities, and start project in 
Spring 2007.

Ongoing/long term

SJC-fib1f

SJC-fib1d Continue program in concert with SCWD's Grease 
Control Program. One restaurant has committed to 
date.

Assist in development of step 2 grant proposal for 
the Water Use Efficiency Program Expansion 
(WUEPE) under the IRWMP.

If awarded, support development of interagency 
WUEPE implementation agreements.

Continue program in concert with 
SCWD's Grease Control Program. 
Another restaurant is in the 
permitting process for the installation 
of a grease interceptor under this 
program.

Support programs to reduce or eliminate the 
discharge of anthropogenic dry weather nuisance 
flow throughout the San Juan watershed. Dry 
weather flow is the transport medium for bacteria 
and other 303(d) constituents of concern. Moist 
conditions in the MS4 contribute to high seasonal 
bacteria propagation in-pipe during warm weather. 
Landscape irrigation is a major contributor to dry 
weather flow, both as surface runoff due to over-
irrigation and overspray onto pavements; and as 
subsurface seepage that finds its way into the 
MS4.

Implement a two-year "GreenBack Landscape 
Renewal Rebate" pilot program under the Sulphur 
Solution Grant in Laguna Hills and Laguna Niguel 
to encourage public and individual awareness and 
commitment to changing the prevailing design of 
suburban landscaping so as to reduce the 
anthropogenic sources and conduits for bacteria 
and other 303(d) constituents of concern. Damp 
green landscape wastes, organic fertilizers and 
manures, and organic carbons in reclaimed water 
used for landscape irrigation, are all bacteria 
sources and growth media. Nuisance flows from 
landscape irrigation runoff (both reclaimed and 
potable water) are a significant transport medium 
to San Juan Creek during dry weather.

SJC-fib1e

Work with South Coast Water District on Grease 
Interceptor Installation Incentive Pilot Program 
(GIIIPP) and FOG ordinance.

Monetary incentive program has been developed 
to fund up to 50% of the installation of a grease 
interceptor at priority restaurants that do not 
currently have one. One restaurant took advantage 
of this program in 2006-07.  FOG is implemented.

Completed the processing of private sector 
applications and issue rebates.  Completed the 
public-sector projects, including two streetscape 
projects in Laguna Hills, a synthetic grass soccer 
field project in Laguna Niguel, and a turfgrass-
replacement with native vegetation at the County's 
Laguna Niguel Regional Park.

Evaluate pilot program findings and prepare final 
report for submittal in January 2008.

Summer 2005 - Winter 2008
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EXHIBIT 15:  SAN JUAN CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Dana Point (lead)
County of Orange
SCCWRP
State Parks

Watershed Cities
County of Orange
OC Flood Control District
Regional Board
SCCWRP

Watershed Cities
County of Orange

Laguna Niguel
Laguna Hills
SWRCB

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Districts

BMP implementation and effectiveness is shared 
regularly at the quarterly Aliso Creek Watershed 
Committee meetings.

SJC-fib1g

SJC-fib1j

Debris Gates were installed and post-construction 
data was collected. 

Evaluate findings to estimate BMP effectiveness in 
reducing bacteria loading.

Cooperate under the IRWMP with South 
Countywide efforts to identify and seek funding for 
structural and non-structural BMP implementation 
programs targeted at bacteria and other 303(d) 
constituents of concern in the San Juan watershed.

Compile data and photos at San Juan Creek outlet. The City of Dana Point has begun to record data 
from a weekly in field reconnaissance at Doheny, 
with photo documentation and a spreadsheet of 
data including: date, whether or not the beach was 
posted, high tide, low tide, moon data, bird counts, 
whether or not homeless were observed in San 
Juan Creek Culverts, whether or not the San Juan 
Creek berm was open or closed, swell direction, 
rain info and flow data in the creek, when there is 
flow, in hopes of understanding the complex 
dynamics of San Juan Creek, Dohney Beach and 
North Creek Beach. The effort has been 
coordinated with both SCCWRP and the County of 
Orange monitoring team. In addition the County of 
Orange, SCCWRP and the City of Dana Point plan 
to install a video camera to take photos to further 
observe birds and beach usage during the Fall and 
Winter.

Identify candidate structural BMP technologies 
such as catch basin or in-line filters that assist in 
lowering bacterial concentrations in San Juan 
Creek.  Consult with Permittees for information on 
technologies and performance results as 
opportunities arise.

Follow up on toxicity issues flagged by the DWMP 
in Summer 2005.  Share 13225 analytical methods 
with TMDL SAG as possible prototype. 

SJC-fib1h Evaluate data collected in the San Juan Creek 
watershed on bacteria and other 303(d) 
constituents of concern in conjunction with 
monitoring, research or ID/IC investigations, and 
share findings for insights on bacteria sources that 
may be applicable watershed-wide.

2007 - 2010

Continue collecting data as resources permit. 2006 - 2008.

SJC-fib1i

2005 - 2007

1) Evaluated data on bacteria and other 303(d) 
constituents of concern from the Dry Weather 
Monitoring Program sites in the San Juan Creek 
watershed.  Bacteria concentrations continued to 
be elevated but not consistently outside “action” 
parameters established in the DWMP.  Certain 
other potentially toxic constituents merited follow-
up.

Ongoing.Continue research and potential testing activities.

If awarded, support development of interagency 
agreements to begin project implementation.

Assist in development of Step 2 proposals under 
IRWMP for Regional Action Projects potentially 
affecting bacteria loading, including WUEPE, 
DRPP and CURE.

Ongoing/long term.
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EXHIBIT 15:  SAN JUAN CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

San Juan Capistrano            

Dana Point
SCWD

Watershed Cities
County of Orange
OC Flood Control District

SJC-fib2

Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District

Laguna Niguel
Laguna Hills

Dana Point
SOCWA
SCWD
State Parks
SCWD

Final report due winter 2008.

Ongoing/long term.

SJC-fib1l

Continue distribution of door hangers and other 
public education materials.

Video inspection of priority sanitary sewers at 
Doheny State Park Beach

Inspected sanitary sewers at Doheny. Continue to inspect as needed, annually at a 
minimum.

Operate and maintain six dry weather nuisance 
water diversions within the San Juan Creek 
watershed.

Continue to operate and maintain diversions.

Continue debris gate installation as feasible with 
remaining Control funds.  Evaluate data for 
effectiveness and present in the Final Report to the 
State.

Continue operation. Ongoing/long term.SJC-fib2e

SJC-fib2f

Perform monthly inspection of all food facilities in 
addition to the County of Orange inspections to 
verify that grease interceptors are regularly 
maintained to prevent any sewage spills.  Identify 
potential opportunities to install grease interceptors 
when not available and needed in case of any new 
development/significant redevelopment.  Provide 
intensive inspection on outdoor storage of 
oil/grease barrels and requiring replacement with in-
door units in case of violations.

Regular inspections have been performed, and 
new grease interceptors installed and indoor units 
of oil/grease have been installed.  This program 
seems to be very effective as no sewage spills 
took place during the reporting year, and only 
couple of trash overflow reports were reported as 
part of the County inspection program.

Continue the program as described.

Send out second tier of letters.

Permittees provided and stocked doggy bags 
dispensers at select parks (need determined by 
Permittee) in San Juan Creek Watershed.  Park 
signs explain the need for park users to pick up 
their pet waste.  

Continue stocking dispensers and adding 
additional dispensers as need is identified.

SJC-fib1k

Install, stock, or provide bag dispensers for 
collection and disposal of dog fecal waste parks in 
the San Juan Creek watershed. Canine feces are a 
source of bacteria.

Implement programs to install catch basin filters at 
suitable sites.  Organic debris in the MS4 promotes 
bacteria growth.   

SJC-fib2c

SJC-fib2b

Distribute door hangers and other public education 
materials, residential-related BMPs, and one-on-
one education/outreach.  

SJC-fib2a

SJC-fib2d

Implement LIP Section A-10 ID/IC and report 
incidents involving watershed fecal coliform.

Ongoing/long term.

Ongoing.

Ongoing- long-term

Continue to implement the Dry Weather Monitoring 
Program to evaluate whether source control can 
effect a significant reduction in receiving water 
levels of indicator bacteria.

Implement controls/BMPs for addressing fecal coliform.

County of Orange Health
    Care Agency

Ongoing

Work with SCWD to develop program to address 
root blockages in sewer lines, as roots are the 
most significant cause of sewer back ups in Dana 
Point.

First round of high priority letters sent out, 
requesting the property owners inspect and repair 
lines.

Evaluated effectiveness of debris gates on 
selected catch basins using funding from the 
Control component of the Sulphur Solution Grant.

Distributed door hangers and other public 
education materials, residential and HOA/Common 
interest area (CIA) BMP fact sheets, and one-on-
one education/outreach. 

The Permittees have undertaken action to attempt 
to identify, eliminate and proactively prevent 
sources of bacteria from entering the storm drain 
system using a variety of approaches including: 
Field Investigation and Identification Sources of 
Indicator Bacteria; Storm Drain Area Mapping; and 
Drainage Facility Maintenance.  

Special study of Lower San Juan Creek and the 
creek mouth to characterize factors influencing the 
indicator bacteria water quality impaired conditions. 
The goal of this study is to develop an 
understanding of the linkages between hydrology, 
indicator bacteria levels, and the role of the bird 
populations at the creek mouth.

SJC-fib1m The study began in early spring 2007 and is 
estimated to last for approximately one year, or 
may be extend for a short period in the event that 
data gaps are identified requiring follow up 
investigations.  

Continue to collect data throughout winter period,  
begin analyzing dry weather data.

2008
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EXHIBIT 15:  SAN JUAN CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Mission Viejo

Mission Viejo

San Juan Capistrano

San Juan Capistrano

Dana Point

Dana Point
SCWD
SOCWA
San Juan Capistrano

ongoing/long-term Dana Point

Continue to operate and maintain diversions.

Continue to operate and maintain diversions.

ongoing/long-term

Continue to operate and maintain the City's inlet 
filters in all municipal inlets

Continue operation.

Continue operation.

SJC-fib2l

SJC-fib2m

Continue to operate and maintain City's 3 trash 
separation units in the San Juan Creek Watershed 
(operate full calendar year)

Evaluate a bio-retention structural BMP. Identify a 
suitable site for a bio-retention structural BMP 
either on a City site or privately-owned site. 
Construct the BMP on a City project or require a 
private developer to construct one on a private 
site. If a public site, test the BMP for the bacteria, 
phosphorous and toxicity removal efficiencies in 
dry-weather runoff or first flush events. If a private 
site, attempt to enter into an agreement to perform 
testing of the device on-site. Test results from 
other sources suggest that bio-retention based 
structural BMPs may mimic constructed wetlands 
in the removal efficiencies of bacteria.

Installed Americast Industries' Filterra Storm Water 
Treatment System at CVS Pharmacy on Alicia 
Parkway and Target on Los Alisos Boulevard.  
Fiterra began conducting a third party study of one 
Filterra unit in Marina del Rey, CA on a collector 
street.  Conditioned Mission Hospital and Mission 
Marketplace to install Filterra units on 
redevelopment projects.

Test Americast Industries' Filterra Storm Water 
Treatment Systems in Mission Viejo for bacteria 
indicators, and as budget allows, for the 
constituents of concern in the Aliso Creek 
Watershed.  Based upon the performance of the 
Filterra Storm Water Treatment System, condition 
other priority projects to use bio-retention based 
BMPs.  Potentially test Modular Wetlands Systems 
developed in San Diego County.

Ongoing/long term.

Continue to research devices. Ongoing/long term.

SJC-fib2k

On-going/long termDevelopment of the” Food Facilities Stop the Spill” 
program. Sewage spill prevention and retrofit of 
existing food facilities to install grease retention 
devices as appropriate.

Continue the Hot Spot Cleaning operation On-going/long term

Identify potential food facilities with the possibility 
of installation of grease interceptor.  Study the 
potential for funding to assist businesses.

Program commences in 2006-07 reporting period. 
Contract inspector conducts roof top inspections at 
food service facilities to determine where roof top 
equipment is causing a potential water quality 
violation due to improper operation and 
maintenance of roof top appliances, such as 
exhaust fans. Potential violators have 30-days to 
remedy the problem (during dry season). 
Evaluation to be conducted after all food service 
facilities are inspected.

short term and then evaluation to 
determine if program should 
continue.

Roof top food facility inspection evaluation 
program.

SJC-fib2j

SJC-fib2g

SJC-fib2h

SJC-fib2i

While not technically a catch basin or in-line pipe 
filter, the City identified Americast Industries' 
Filterra Storm Water Treatment System as a 
candidate system.

Phase 2 implementation.  Distribution of Stop the 
Spill plan, and assist in Winter 2006 for the 
development of Step 2 proposals for bacteria 
related IRWMP projects.

Regular maintenance of sewer line "Hot Spots" 
where grease buildup as occurred in the past.   
This includes flushing of the lines followed by 
videotaping of potential problem areas, with 
education to local businesses.

The program is a routine task for the city, and has 
helped maintain San Juan Capistrano as "Sewage 
Spill FREE" for five years.

Attempt to identify catch basin or in-line pipe filters 
that will assist in lowering bacteria concentrations 
in Aliso Creek and San Juan Creek. Periodically 
consult with the County and Orange County 
jurisdictions regarding the success of catch basin 
or in-line filters tested as opportunities arise.

Exhibit 15:  Watershed Action Plan Strategy Table [Fecal Indicator Bacteria] Attachment D-1-12 November 15, 2007
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EXHIBIT 15:  SAN JUAN CREEK - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Ongoing. Rancho Santa MargaritaSJC-fib2r Curbscreen Program The City of Rancho Santa Margarita has prioritized 
major arterials for curbscreen installation to 
significanlty reduce trash and debris in the strom 
drain system.  The City has implemented 12 
locations  through the used oil grant funds and has 
applied for additional grant funds ( CRV) for 
Antonio Parkway

Continue implementation of the program.  At least 
6 additional curbscreens will be installed  in 2007-
2008 with 40 more pending grant funds.

Pilot test through June 2008 Quantum Ozone
RWQCB - guidance

City procured contract with contractor to continue 
to pilot system.

Continue to pilot a package ozone treatment plant 
at North Creek. Continue to monitor effectiveness

The Final Report under the Investigative Order for 
this project was submitted to RWQB staff in spring 
2007, with promising results.

Continue implementation of the program.  At least 
56 restaurants will be inspected in 2007-2008.

Ongoing.

Operate and maintain 47 catch basin inserts Continue operation. Ongoing. ongoing/long-term

Continue to have workshops.Develop workshop and materials for HOA board 
members, landscapers and Property Managers on 
water quality regulations and water conservation 
focusing on landscaping. First successful 
workshop held in August 2007. Concept to be used 
as a model throughout Orange County.

SJC-fib2p Laguna Hills

Mission Viejo

San Clemente
San Juan Capistrano
Dana Point
South Coast Water District
MWDOC
Met
Other watershed partners 
as program rolls out

ongoing/long-termSJC-fib2o Develop "H2O for HOAs" workshop concept.

SJC-fib2n

SJC-fib2q Roof top food facility inspections. Inspected the rooftops of 81 restaurants for greasy 
vents and fans to prevent storm water contact and 
washoff of grease which may contribute to loadings 
of pathogen indicator bacteria in creeks.  13 of the 
81 needed cleaning and were re-inspected to 
ensure compliance.

Exhibit 15:  Watershed Action Plan Strategy Table [Fecal Indicator Bacteria] Attachment D-1-13 November 15, 2007
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Introduction 
 

This Annual Report considers the efforts of the cities of Dana Point and San Clemente, 
the County of Orange, and Orange County Flood Control District (the Permittees) 
during the 2006-07 reporting period to implement a watershed based water quality 
planning initiative in accordance with the requirements of NPDES Permit No. CAS 
0108740 and the Drainage Area Management Plan (DAMP) – Watershed Action Plan (WAP) - 
San Clemente Coastal Streams Watershed.  This reporting period considers the fourth year 
of implementation of this initiative. 
 
The WAP represents one of the three separate, but nonetheless highly interrelated, water 
quality planning processes supported by the Permittees which are aimed at improving 
water quality in the watershed.  The three planning processes are DAMP/Local 
Implementation Plan (LIP) and DAMP/WAP with their focus on urban runoff and a 
third process focused on watershed system integrity.   
 
The characteristics of each of the planning processes are defined and the distinction is 
made between Baseline Best Management Practices (BMPs) and Enhanced BMPs.  These 
projects are considered to be characteristic of the DAMP/LIP and DAMP/WAP 
planning processes respectively.  However, the significant progress of the Permittees 
being made with respect to water quality protection and enhancement needs to be 
viewed in the context of all three planning processes.   
 
Program Highlights 
 
WAP Committee:  The San Clemente Coastal Streams Watershed Permittees are all part 
of the San Juan Creek Watershed and met concurrently for a total of five meetings in 
2006-07.  In addition, the Watershed Permittees are actively involved in the bacteria 
Total Maximum Daily Load (TMDL) Stakeholder Advisory Group (SAG) and have 
collaborated on the Integrated Regional Watershed Management Plan (IRWMP) and the 
Development of a TMDL Strategic Assessment and Watershed Implementation 
Framework for the Aliso Creek and San Juan Creek watersheds. 
 
Public Education:  The Permittees organized watershed cleanup events at three sites in 
the watershed and provided classroom education at two schools to 183 fifth and sixth 
graders in which watershed concepts were highlighted.  
 
Public Participation:  The City of San Clemente founded the San Clemente Watershed 
Task Force, which presents environmental education for local business, volunteer and 
community organizations, with the Surfrider Foundation and the County of Orange.  
The City of San Clemente also has a supplemental outreach program under the auspices 
of Project Surf.  The City of Dana Point hosts an Ocean Water Quality Subcommittee. 
 
All program documentation, including the San Clemente Coastal Streams WAP, is 
maintained on the widely publicized www.ocwatersheds.com website.  The number of 
“hits” on the San Clemente Coastal Streams/San Mateo Creek Watershed page of this 
website was 2,337 in the reporting period, a 17% increase in hits over the previous year. 
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Pathogen indicator bacteria data for coastal waters is now directly available to the public 
at www.ocbeachinfo.com. 
 
Water Quality Assessment:  This report provides a comparative evaluation of the impact 
of the major coastal outfalls on beach water quality related to pathogen indicator 
bacteria.  
 
Project Implementation:  The specific efforts of the Watershed Permittees related to the 
implementation of pollution prevention, source control, and treatment control Best 
Management Practices are detailed in Attachment D-1, WAP Strategy Tables.   
 
The strategy tables list the efforts of the Watershed Permittees to address the priority 
water quality issues of concern.  These efforts range from general program activities 
such as outreach to the public through hosted events and distribution of education 
materials to treatment controls for pathogen indicator bacteria, the primary constituent 
of concern for the San Clemente Coastal Streams Watershed. 
 
One project in the San Clemente Coastal Streams Watershed addressing pathogen 
indicator bacteria is the ultraviolet disinfection system at Poche Beach.  The Poche Beach 
Clean Beach Initiative, for which the County of Orange and the City of San Clemente  
have partnered, involved installation and operation of an ultraviolet disinfection system 
where the flood control channel empties onto Poche Beach.  This system was found to 
remove approximately 70% of bacteria entering the system.  Another project that the 
City of San Clemente undertook was a Source Investigation Study in Prima Deshecha 
Watershed (M01).  In response to the 13267 directive issued by the San Diego Regional 
Water Board, the City and County of Orange hired MEC Analytical to perform a source 
investigation study in M01.  MEC Analytical reviewed existing data and prepared a 
source investigation plan for bacterial indicators, trash & debris, nutrients and specific 
metals in M01.  The study began during 2004-05 and field work was completed in 2006-
07.  The County obtained funding for this project through a California Integrated Waste 
Management Board Grant. 
 
At the forefront of various efforts to fund BMP projects is the Integrated Regional 
Watershed Management Plan (IRWMP).  The IRWMP, which was accepted by the 
Orange County Board of Supervisors in May 2005, focuses primarily on the projects and 
plans of the member agencies, with an emphasis on water supply and water quality.  
The Plan outlines specific objectives related to water quality/pollution reduction, which 
will provide Regional Action Projects that are supported and implemented by multiple 
cities and the County for urban runoff pollution treatment, in addition to water quality 
benefits to areas of special biological significance and protection of critical coastal areas.  
This Plan establishes a priority ranking to help further regional efforts to investigate the 
feasibility of, and identify funding for, these projects. Individual projects however, will 
go through the appropriate environmental review and permitting process during the 
funding process. 
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In January 2007, the IRWMP was one of seven statewide proposals recommended for 
funding (Prop 50 Chapter 8 grant award).  As a result, South Orange County will receive 
$25 million in Prop 50 funds to enhance water supply, water quality and natural habitat. 
 
Report Organization 
 
The 2006-07 WAP Annual Report comprises five sections: 
 

Section 1.0 Introduction provides a summary of the program background, 
description of the watershed, program objectives, water quality planning 
processes, governance, and public participation; 
 
Section 2.0 Water Quality Monitoring and Assessment provides a description of the 
countywide water quality monitoring program and considers the local water 
quality constituents of concern; 
 
Section 3.0 Project Implementation discusses the distinction made between Baseline 
BMPs and Enhanced BMPs and reports on the status of these programs; 
 
Section 4.0  Effectiveness Assessment reviews the progress of the WAP water 
quality planning process with respect to general program objectives and specific 
objectives addressing pathogen indicator bacteria, the constituent of concern in 
the San Clemente Coastal Streams Watershed; and  
 
Section 5.0 Conclusion reviews the status of the watershed based planning effort 
after four years of implementation. 

 
The WAP and this Annual Report are integral components of the Permittees 
comprehensive efforts, using multiple planning processes across different scales of 
planning area, to manage surface water quality in highly urbanized watersheds.  The 
Permittees recognize that an iterative approach, involving systematic improvement and 
refinement across all program areas, is a necessary and defining characteristic of these 
efforts.  It is expected that the WAP will continue to be developed commensurate with 
the Permittees understanding of the issues affecting the watershed. 
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D-1.0 INTRODUCTION 
 
This report is the fourth Annual Progress Report for the Drainage Area Management Plan 
– San Clemente Coastal Streams WAP, a regulatory compliance and creek and coastal 
water quality planning and protection initiative focused on the management of urban 
runoff within the San Clemente Coastal Streams Watershed.  It summarizes the progress 
that has been made in 2006-07 by the cities of Dana Point and San Clemente, the County 
of Orange, and the Orange County Flood Control District (the Watershed Permittees) 
and identifies a schedule of management activities for 2007-08.  Previous publications 
relating to this watershed-based planning initiative contain additional detail and this 
progress report, termed WAP Annual Report, should be reviewed in conjunction with 
these publications, which are:   
 

• Drainage Area Management Plan (DAMP) 
• DAMP/San Clemente Coastal Streams WAP (previously titled “Watershed 

Chapter”) 
• DAMP/Local Implementation Plans (LIPs) 
• Unified Annual Progress Report 2006-07 

 
These documents, except the city LIPs, are available at www.ocwatersheds.com. 
 
The report contains descriptions of: 
 

• All activities conducted by the Watershed Permittees; 
• Common activities conducted collectively by the Permittees; 
• Public participation mechanisms; 
• Watershed-based land use planning; 
• Proposed WAP revisions; 
• Monitoring activities not discussed in the Unified Annual Progress Report; and  
• Water quality improvements or degradation.  

 
Each year in November, the activities of the Watershed Permittees are reviewed in three 
reports, specifically, the Unified Annual Progress Report, jurisdictional Program 
Effectiveness Assessments, and the WAP Annual Report.  A template format is used in 
each instance to facilitate comparison and to emphasize the common focus of all the 
reports, which is on the status and effectiveness of initiatives to control pollutants in 
stormwater and urban runoff. 
 
D-1.1 Objectives 
 
The purpose of the DAMP/WAPs is to create a watershed-based water quality planning 
process that focuses on specific priority constituents of concern in urban runoff.  The 
program objectives of the DAMP/San Clemente Coastal Streams WAP are: 
 

• To establish a Watershed Committee and encourage actions arising from its 
deliberations;  
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• Enhance the extent of public participation in watershed issues, through Permittee 
and public interaction at watershed events, annual/semi-annual “Clean Up 
Days,” and other activities; 

• Educate the public regarding water quality issues;  

• Modify jurisdictional plans and policies to reflect potential impacts to water 
quality at a watershed-scale;  

• To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in municipal National Pollutant Discharge Elimination 
System (NPDES) Stormwater Permit (Order No. R9-2002-0001, NPDES NO. 
CAS0108740; 

 
• To identify the most significant water quality issues and constituents of concern 

on a watershed scale and relate these to urban sources; 
 

• To focus the pollution prevention and source controls implemented at a 
individual jurisdiction level on the identified constituents of concern and to 
identify any jurisdiction-specific treatment control opportunities; 

 
• To identify the water quality issues that are most appropriately addressed 

through a multi-jurisdictional watershed-scale approach; 
 

• To incorporate information obtained from prior planning studies; 
 

• To develop an integrated plan of action that results in meaningful water quality 
improvement in the San Clemente Coastal Streams Watershed at a watershed 
scale that balances economic, social and environmental constraints; and 

 
• To identify indicators to track progress. 

 
D-1.2 San Clemente Coastal Streams Watershed 
 
The San Clemente Coastal Streams Watershed is located in the southernmost part of 
Orange County, approximately 50 miles south of Los Angeles and 65 miles north of San 
Diego.  Prima Deshecha Canada is one of two main streams that flow through the City 
of San Clemente, ultimately discharging into the Pacific Ocean at Poche Beach.  Several 
small, unnamed drainages, as well as a few larger tributaries, join Prima Deshecha as it 
makes its way through the watershed.  The Prima Deshecha originates near the Prima 
Deshecha landfill and flows along Camino de los Mares, underneath the San Diego 
Freeway (Interstate 5) and N. El Camino Real, before discharging into the Pacific Ocean 
Poche Beach.  The Segunda Deshecha Canada, the second main stream draining the 
watershed, flows through the Talega development, along Avenido Pico, under the San 
Diego Freeway (Interstate 5) and N. El Camino Real, before discharging into the Pacific 
Ocean at North Beach.  The 18-square-mile watershed is almost fully developed.  
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The designated beneficial uses in the San Clemente Coastal Streams watershed are 
shown in Table D-1.1 and Table D-1.2 is the portion of the 2006 303(d) list pertaining to 
the watershed.  It should be noted that, as a consequence of this listing, a Total 
Maximum Daily Load (TMDL) for bacteria is being developed by the San Diego 
Regional Water Quality Control Board (RWQCB).   
 
D-1.3 Background 
 
D-1.3.1  Water Quality Protection and Planning 
 
In California, regulatory protection and administration of water quality is primarily the 
responsibility of the State Water Resources Control Board (SWRCB) and the nine 
Regional Water Quality Control Boards (RWQCBs).  Each of the RWQCBs is required to 
adopt a water quality control plan, or Basin Plan.  Basin Plans establish or designate 
beneficial uses (the uses of water necessary for the survival and well being of humanity, 
plants and wildlife) for inland and coastal waters, set narrative and numerical water 
quality objectives that must be attained or maintained to protect the designated 
beneficial uses, and describes implementation programs to protect beneficial uses.   
 
Under state law (Porter-Cologne Water Quality Control Act), water quality standards 
are beneficial uses to be made of a water body, the established water quality objectives 
(both narrative and numeric), and the State’s nondegradation policy.   CWA section 
303(d) requires states to list waters not meeting applicable water quality standards and 
to establish total maximum daily loads (TMDL) for the pollutants impairing those 
waters.  A TMDL is a numerical calculation of the amount of a pollutant that a water 
body can assimilate and still meet standards.  A TMDL includes one or more numerical 
targets that represent attainment of the applicable standards and an allocation of the 
load among the various sources of the pollutant. 
 
The RWQCB’s principal means of achieving water quality objectives and the protecting 
beneficial uses designated in Basin Plans is through the adoption and administration of 
waste discharge requirements, including NPDES permits, to control the discharge of 
wastes, which may impact surface and groundwater quality.  NPDES permits are issued 
under the federal Clean Water Act (CWA), Title IV “Permits and Licenses” Section 402.  
Section 402 was amended in 1987 to create NPDES permitting requirements for 
municipal operators of storm drain systems. 
 
The environmental rationale for creating waste discharge requirements for municipal 
discharges of stormwater was recognition of the adverse impacts of watershed 
urbanization on streams including increased loadings to surface water of sediment, 
nutrients, oxygen demanding material, bacteria, metals, pesticides, and other 
constituents.  With the addition to the CWA of Section 402(p), this diffuse pollution 
associated with the urban landscape, was brought into a permitting regime that had 
previously been focused on industrial process wastewater and treatment plant effluent.      
   
The Program is concerned with the imprint of urban development on the landscape.  
Urbanization creates rooftops, driveways, roads and parking lots (Schueler and Holland, 
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20001, use the term “Imperviousness” as the unifying theme for understanding the 
adverse hydrologic impacts of urbanization) which (1) increase the timing and volume 
of rainfall runoff (compared to pre-development conditions) and (2) provide a source of 
pollutants that are flushed or leached by rainfall runoff into aquatic systems.  The 
environmental consequences of these impacts are loss or impairment of aquatic 
beneficial uses due to: 
 

• Water quality degradation due to increased loadings of sediment nutrients, 
metals hydrocarbons, pesticides and bacteria; 

 
• Stream channel instability and habitat loss due to the increased severity and 

frequency of floods; 
 

• Increased water temperatures due to solar energy absorption by urban surfaces 
and elimination of riparian shading, and  

 
• Loss of groundwater recharge. 

 
D-1.3.2  The Orange County Stormwater Program 
 
Orange County received its first Municipal Separate Storm Sewer Systems (MS4) permits 
(referred to as First Term Permits) in 1990.  Municipal Stormwater Permit Order No. R9-
2002-0001 (NPDES No. CAS 0108740) is the Third Term NPDES permit issued 
collectively to the 13 municipal entities within the area of Orange County under the 
jurisdiction of the San Diego Regional Water Quality Control Board.  The permit 
implements the federal CWA mandate and requires the Permittees to (1) reduce the 
discharge of pollutants discharged from municipal storm drain systems to the maximum 
extent practicable and (2) to eliminate most types of non-stormwater discharges.  
 
With the adoption of the Third Term Permit, the Permittees were required to develop 
and implement a watershed-based management process to complement the established 
countywide stormwater program.  The purpose of this separate watershed based effort 
is primarily to provide a local focus on the highest priority water quality 
issues/pollutants in each watershed.  In addition, the Third Term Permit requires the 
Permittees to use this separate planning process to foster local public education and 
participation and encourage land use planning at the watershed scale.  
 
D-1.3.3  Watershed Management 
 
Watershed management is the term used for the approach to water quality planning that 
places an emphasis on the watershed (the area draining into a river system, ocean or 
other body of water through a single outlet) as the planning area and solutions to 
problems that cut across programs and jurisdictions.  Watershed management seeks to 

                                                 
1 The Practice of Watershed Protection, 2000, T.R. Schuler and H.K. Holland, The Center for Watershed 
Protection 
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build upon existing management programs and resources, but has as its goal watershed 
system integrity.  The U.S. Environmental Protection Agency (USEPA) advocates this 
approach, particularly with respect to addressing the more intractable issues of habitat 
degradation and non-point source (or diffuse) pollution and suggests that it is beneficial 
because it can: 

• Provide a context for integration, by  

o using practical, tangible management units that people understand  

o focusing and coordinating efforts  

o finding common ground and meeting multiple needs 

• Provide a better understanding and appreciation of nature, by  

o understanding nature's interrelated processes  

o helping answer the question, "What are we trying to protect?"  

o linking human activities to nature's response  

o appreciating how nature's processes can benefit people  

o identifying ways we can work with watershed processes 

• Yield better management, by  

o generating ecologically-based, innovative, cost-effective solutions  

o forging stronger working relationships  

o supporting consistent, continuous management  

 
D-1.4 Program Approach 
 
The approach taken to develop the DAMP/San Clemente Coastal Streams WAP 
recognizes that the jurisdictional DAMP/LIPs and the DAMP/WAPs represent the 
principal policy and program documents for two separate, but nonetheless similar and 
highly interdependent, water quality planning processes targeting the control of 
pollutants in urban runoff.    
 
With respect to project implementation, the distinction is made between Jurisdictional 
and Watershed Cooperative projects.  Where water quality issues that are determined to be 
specific to a jurisdiction, they would be referred to that jurisdiction and thereafter be 
addressed as a jurisdictional program initiative through the DAMP/LIP.  Alternatively, 
the issue may originate from multiple jurisdictions within the watershed.  In this 
instance, the problem would be most effectively addressed on a partnership basis as a 
watershed cooperative effort. 
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The following elements of the DAMP are then incorporated on the watershed and 
jurisdictional levels to: 

 
• Establish a baseline set of BMPs that are applicable to all areas and that are 

proven and cost-effective; 
• Monitor water quality to assess progress and identify urban impacts on receiving 

water; 
• Prioritize waterbodies for corrective action, with those listed as impaired having 

a higher priority; and 
• Focus on enhanced BMPs for constituents of concern at a watershed or 

jurisdictional level, as appropriate. 
 
These elements become the basis of an iterative planning process, which support the 
progressive evolution attainment of water quality standards, as required by the NPDES 
Permits.  A defining feature of the iterative planning process is the continual analysis, 
measurement and improvement through the quality loop which is illustrated in a 
simplified form in Figure D-1.1. 
 
Assessing:  Assessing environmental conditions and programmatic performance, 
establishing the goals and targets to be achieved, and determining the route to be taken 
and the measurements to track success; 
 
Planning:  Designing activities to achieve the goal, identifying the needed skills and 
expertise, and designating responsibility for achieving desired outcomes; 
 
Implementing:  Bringing the process into effect in an efficient and effective manner, and 
 
Monitoring:  Evaluating the effectiveness of the Implementing stage. 
 
There is also recognition that these efforts are, in many watersheds in Orange County, 
supportive of a third planning process that is focused on watershed system integrity 
rather than water quality outcomes.  The different characteristics of these processes are 
compared in Table D-1.3.  
 
D-1.5 Governance 
 
D-1.5.1  WAP Committee 
 
The WAP Committee comprises representatives of the two cities located within the 
watershed and the County of Orange.  Other agencies are intermittently represented at 
the meetings. 
 
D-1.5.2  Other Groups 
 
Several Non-Government Organizations (NGO’s) are active in the watershed, including: 

• Coastkeeper 
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Table D-1.1:  Designated Beneficial Uses – San Clemente Coastal Streams 

Inland Surface Water AGR REC-1 REC-2 WARM WILD 

Prima Desheca Canada      

Segunda Desheca Canada      

Unnamed Intermittent 
Coastal Streams      

Existing -   Potential -  

Agricultural Supply (AGR) – Includes uses of water for farming, horticulture or ranching. 

Contact Water Recreation (REC-1) – Includes uses of water for recreational activities involving body contact where ingestion of 
water is reasonably possible. 

Non-Contact Water Recreation (REC-2) – Includes uses of water for recreational activities involving proximity to water. 

Warm Freshwater Habitat (WARM) – Includes uses of water that support warm water ecosystems. 

Wildlife Habitat (WILD) – Includes uses of water that support terrestrial ecosystems. 

Source:  http://www.waterboards.ca.gov/sandiego/programs/basinplan.html  
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Table D-1.2:  2006 303(d) List and TMDL Priority Schedule – San Clemente Coastal Streams Watershed 

Type Name 
CalWater 

Watershed Pollutant/Stressor Source Priority 

Estimated 
Size 

Affected 

Proposed 
TMDL 

Completion 
R Prima Deshecha 90130000 Phosphorus, Turbidity Urban Runoff/Storm 

Sewers 
Unknown Nonpoint Source 

Unknown Point Source 

 1.2 Miles 2019 

R Segunda Deshecha 
Creek 

90130000 Phosphorus  
 
 
 
 

Turbidity 

Urban Runoff/Storm 
Sewers 

Unknown Nonpoint Source 
Unknown Point Source  

 
Construction/Land 

Development 
Channelization 

Flow 
Regulation/Modification 

Low 0.92 Mile 
 
 
 
 

0.92 Mile 

2019 
 
 
 
 

2019 

C Pacific Ocean 
Shoreline, San 
Clemente HA 

90130000 Bacteria Indicators 
Impairment located at Poche 

Beach (large outlet), Ole 
Hanson Beach Club Beach at 

Pico Drain, San Clemente 
City Beach at El Portal St. 
Stairs, San Clemente City 
Beach at Mariposa St., San 

Clemente City Beach at Linda 
Lane, San Clemente City 

Beach at South Linda Lane, 

Nonpoint/Point Source Medium 3.7 Miles 2005 
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San Clemente City Beach at 
Lifeguard Headquarters, 

Under San Clemente 
Municipal Pier, San Clemente 

City Beach at Trafalgar 
Canyon (Trafalgar Ln.), San 

Clemente State Beach at 
Riviera Beach, San Clemente 

State Beach at Cypress Shores. 
 

(Note: R – Rivers; E – Estuary; C – Coastal Shoreline/Beaches) 
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Table D-1.3:  Water Quality/Watershed Management Processes 

 LIP WAP Watershed Planning 
Geographic Area 
Covered by Plan 

Defined by political 
(city/county) boundaries 

Defined by hydrologic boundaries Defined by hydrologic boundaries 

Planning Process Focused on reducing 
discharges of pollutants in 
urban runoff and stormwater 
pollution on a uniform 
countywide basis. In 
conformance with 
DAMP/LIP and NPDES 
permits requirements. 

Focused on improving local 
receiving water quality where it is 
adversely impacted by urban 
runoff and stormwater pollution. In 
conformance with DAMP/WAP, 
NPDES permit requirements and 
303(d) list/TMDLs.   

Focused on improving/restoring 
watershed system integrity.  In 
conformance with local community 
interest and stakeholder- 
determined resource management 
priorities. 

Framework Directed by Orange County 
Stormwater Program 
committee structure and 
Regional Board review. Public 
consultation principally 
through CEQA 
process/Regional Board 
review. 

Directed by watershed municipal 
and public water agency 
stakeholders. Characterized by 
public consultation and non-policy 
making participation. 

Directed by watershed municipal 
and public water and resource 
agency stakeholders. Characterized 
by NGO and public participation.  
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Table D-1.3:  Water Quality/Watershed Management Processes (Cont.) 

Assessment Based on information from 
countywide municipal and 
regional cooperative 
investigations of stormwater 
and receiving water quality.  
Assessments are undertaken 
on an annual and 5 year basis. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations. Assessments are 
undertaken on an annual basis. 
Assessment also includes socio 
economic indices such as degree of 
public participation and level of 
funding in watershed projects. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations of watershed system 
integrity.  
 

Planning Broad based approach with 
emphasis on well established 
pollution prevention and 
source control measures 

Pollutant specific approach with 
emphasis on treatment controls and 
consideration of innovative 
regional solutions 

Broad based approach with 
emphasis on ecological outcomes 
including habitat and channel 
restoration 

BMP 
Implementation 

Individually by the 
Watershed Permittees focused 
on pollution prevention in 
upland areas.  Emphasis on 
jurisdictional projects and 
baseline BMPs. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies.  Focused on pollution 
prevention and source controls.  
Emphasis on enhanced BMPs. 
Projects may be jurisdictional or 
watershed cooperative. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies. Focused on waterbody 
and riparian habitat restoration.  
Emphasis on watershed cooperative 
projects. 

Monitoring Considers pollutant load 
reduction  

Considers beneficial use attainment Considers beneficial use attainment 
and stream system integrity and 
functioning of local governance 
group 
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Figure D-1.1:  Water Quality Planning Process 
 
 
 

Geographic Area 
 
 
 
 
 
 
 
 
 
 
       

 Planning Process 

Assess 

Implement 

Monitor Plan Framework 
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D-2.0 WATER QUALITY MONITORING & ASSESSMENT 
 
The water quality of creeks and their coastal receiving waters can be defined by both a 
set of concentrations, speciations, and physical partitions of organic and inorganic 
substances and the composition and the state of their aquatic biota.  While the various 
monitoring efforts address all elements of this definition, the discussion focuses on 
pathogen indicator bacteria.   
 
D-2.1 Monitoring  
 
Monitoring is a key element of any management program.  Monitoring provides data 
that can be used to inform management decisions about the environment, its resources 
and the human activities affecting them.  Environmental monitoring data documents 
existing conditions and, if collected repeatedly, provides evidence of changes in these 
conditions.  In addition, in the absence of prior information, monitoring establishes a 
starting point for future comparisons (NAS, 19901). 
 
The principal monitoring efforts in the watershed are the data collection efforts of the 
Permittees Countywide Third Term Permit Monitoring Program and the Orange County 
Health Care Agency’s Coastal Pathogen Indicators Monitoring Program. 
  
D-2.1.1  NPDES Third Term Permit Monitoring Program 
 
The NPDES Third Term Monitoring Program developed for the San Diego Region 
comprises separate wet weather and dry weather monitoring programs.  
 
D-2.1.1.1  Wet Weather Monitoring Program 
 
The NPDES Third Term Permit wet weather monitoring program (details on its 
development and implementation are included in DAMP Section 11.0 - Exhibit 11-I) 
consists of four elements:  
 

• Coastal Stormdrain Outfall Monitoring - Using a suite of bacterial indicators at high 
priority drain outfalls, track compliance with regulatory standards and any 
improvements due to BMP implementation (This program element includes 
numerous sites along the full extent of the coastline in this region – See Unified 
Report Section C-11, Figure C-11.17);  

 
• Urban Stream Bioassessment Monitoring -Using a “triad” of indicators 

(bioassessment, chemistry, toxicity), describe impacts on stream communities 
and the relationship of impacts to runoff, based on comparisons with 
reference locations on a year-to-year time frame (This program element 
includes both reference sites and urban-influenced sites throughout the 
region –  See Unified Report Section C-11, Figure C-11.2); 

 

                                                 
1/ Managing Troubled Waters, National Academy of Sciences, 1991. 
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• Long-Term Mass Emissions Monitoring - Using measurements of key pollutants, 
measure loads over a time frame of years to decades to compare with past and 
present levels (This program element includes several sites at or near the bottom 
of major drainages – See Unified Report Section C-11, Figure C-11.15); 

 
• Ambient Coastal Receiving Waters Monitoring - Using measurement of runoff 

plume characteristics and extent, as well as measures of a suite of physical, 
chemical, and biological indicators, improve understanding of the impacts of 
runoff plumes on near-shore ecosystems (This program element includes sites 
along the coast as well as in Dana Point Harbor – See Unified Report Section C-
11, Figure C-11.22). 

 
D-2.1.1.2  San Diego Dry Weather Monitoring Program  
 
Details on development and implementation of the dry weather monitoring program are 
included in DAMP Section 11.0 - Exhibit 11-II.  The Third Term Permit dry weather 
monitoring program comprises a single program element:  
 

• Dry Weather Monitoring – Using measurements of key pollutants, identify 
potential illegal discharges and illicit connections, based upon comparison with 
historical data and available estimates of background levels.  The dry weather 
monitoring sites sampled during the 2005 and 2006 seasons are presented in 
Table D-2.1. 

 
Table D-2.1:  San Clemente Coastal Streams Dry Weather Monitoring Sites 
 

LOCATION SITE NAME 
LAT LONG 

STATUS 

DPM00P01 N 33.45505 W 117.66809 Random 
DPM00P05 N 33.45318 W 117.66533 Random 
SCM00P03 N 33.44495 W 117.65016 Random 
SCM02XXX N 33.45764 W 117.60074 Random 
SCM03P01 N 33.45604 W 117.57374 Random 
SCBS@M02 N 33.43371 W 117.62731 Targeted 

 
D-2.1.2  Orange County Health Care Agency 
 
Over the past 40 years, the Health Care Agency (also known as Environmental Health) 
and local sanitation agencies (Orange County Sanitation District and South Orange 
County Wastewater Authority) have been testing the coastal waters in Orange County 
for bacteria that indicate possible presence of disease-causing pathogens.  Samples are 
collected weekly at approximately 150 ocean, bay and drainage locations throughout 
coastal Orange County. Pathogen indicator bacteria data for coastal waters is now 
directly available to the public at www.ocbeachinfo.com. 
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D-2.2 Water Quality Assessment 
 
D-2.2.1 Pathogen Indicator Bacteria 
 
The cause-effect relationship between fecally-associated microbes and disease 
transmission has been appreciated since the late 19th Century.  Waterborne pathogens 
include a broad range of bacteria and viruses that are difficult to identify and isolate. 
Thus, certain bacteria are used as indicator organisms.  Indicator organisms are easier to 
identify in the environment and are associated with other pathogens known to be 
harmful to human health.  Bacteria used as indicator organisms include fecal coliform 
and Enterococci.  High densities of indicator bacteria indicate the likely presence of 
pathogenic organisms.  Thus, the number of fecal coliforms and Enterococcus present is 
a measure of the degree of health risk associated with the beneficial use of the water, 
such as swimming or shellfish harvesting.   
 
Sources of indicator bacteria may be: 

• Environmental - soils, decaying vegetation.  
• Animal wastes - birds, dogs, cats or rabbits.  
• Humans - sewage, kids with diapers, shedding from body.  
• Storm water or urban runoff. 

  
The California Ocean Water –Contact Sports Standards (California Code of Regulations 
Title 17 and the California Health and Safety Code) are: 
 
Single Sample Standards 

• Total coliforms:  10,000 organisms/100ml 
• Fecal coliforms: 400 organisms/100ml 
• Enterococci: 104 organisms/100ml 
• Fecal:  Total Coliform Ratio: >1,000 total coliforms if ratio exceeds 0.1 

  
30 Day Geometric Log Mean Standards 

  
• Total Coliforms: 1,000 organisms/100ml  
• Fecal Coliforms: 200 organisms/100ml 
• Enterococci: 35 organisms/100ml 

 
D-2.2.2 Results of NPDES Monitoring Program 
 
The purpose of the DAMP/WAP is to focus management efforts on priority constituents 
of concern.  Moreover, the water quality issue currently of greatest public concern is 
pathogen pollution of beaches and the resulting potential for human health impacts. 
Consequently, this discussion primarily considers, based upon the findings from 
analyses of the Wet Weather Monitoring Program - Coastal Storm Drain Outfall data, 
the impact of stormdrain outfalls on coastal waters.  These analyses combined a number 
of approaches, applied on a regional basis, to identify the most potentially problematic 
outfalls that were most likely to be exerting an influence on coastal receiving water.  This 
approach goes beyond simple comparisons to regulatory standards to include 
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assessments of the persistence of exceedances of such standards as well as of the 
statistical strength of the relationship between each stormdrain and its nearby receiving 
water.  These analyses included: 
 

1. Comparing indicator levels in the surfzone receiving waters of each drain to the 
State’s Ocean Water–Contact Sports Standards  (also referred to as “AB411” 
standards); 

2. Ranking drains based upon the proportion of total possible exceedances of the 
AB411 standards over the course of the entire year and within the AB411 season; 

3. Plotting indicator levels in the receiving water vs. those in the drain;  
4. Ranking drains in terms of the slope of the linear regression of receiving 

indicator levels vs. those in the drain; and 
5. Placing particular emphasis on those monitoring results collected when drains 

were observed to be flowing to the ocean. 
 
While the major findings are summarized below, a more complete discussion of these 
results can be found in Unified Report Section C-11.  The value of this approach is two-
fold.  First, the combination of analysis approaches produces a more robust set of 
conclusions than any single approach would, providing more confidence for targeting 
management actions at outfalls of most concern.  Second, the regional analysis places 
results from individual drains into a larger context, thus supporting the prioritization 
effort and ensuring that follow-up efforts at source identification and control are 
properly targeted. 
 
D-2.2.2.1 Patterns of AB411 Exceedances   
 
Table D-2.2 (a-b) shows the proportion of all samples exceeding AB411 standards in the 
receiving water upcoast and downcoast of coastal drains for the entire year and for the 
AB411 season.  Table D-2.2a presents results based on all available samples and Table 
D-2.2b for only that subset of sampling events during which the outfall flows was 
observed to actually flow to the ocean. Figures D-2.1 (a-b) and D-2.2 (a-b) summarize 
these data and show the regional pattern of exceedances for the entire year and for the 
AB411 season. 
 The ranking of drains was the same as in previous years for the entire year, but changed 
somewhat during the AB411 season.  
 
The exceedances were predominantly for Enterococcus and less so for fecal and total 
coliforms.  Exceedances for Enterococcus were also clustered in the wet season, with 122 
of the total of 340 Enterococcus exceedances occurring during the AB411 season.  Finally, 
the number of exceedances of the AB411 standards observed in the data representing 
stormdrain discharges reaching the ocean (as opposed to ponding on the beach or 
soaking into the sand) during AB411 season were 80 for Enterococus, 31 for fecal 
coliform, and 38 for total coliform. 
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D-2.2.2.2  Influence of Outfall on Receiving Water 
 
Linear regression was used to evaluate the strength of the relationship between 
concentrations of indicator bacteria in the discharge from a stormdrain and the 
concentrations of indicator bacteria in the respective receiving waters.  For each 
sampling, the stormdrain concentration an indicator was plotted against its 
corresponding receiving water concentration.  For each site a plot was created for each 
indicator (total, coliform, fecal coliform, Enterococcus) for each of four conditions (All 
Year, AB411 Season, All Year-Flows to Ocean Only, AB411 Season-Flows to Ocean 
Only). The purpose of this analysis was to identify those outfalls that had the most 
consistent relationship, both for the entire year and during the AB411 season, between 
the outfall discharge and the receiving water. The assumption underlying this analysis 
was that the strength of the regression reflected the strength of each drain’s influence on 
its nearby receiving water. Table D-2.3 (a-d) ranks the drains in terms of the strength of 
this relationship, as measured by the significance, or “p” value, of the regression slope 
for the four conditions. It is important to note that a highly significant regression is not, 
by itself, indicative of a potentially problem drain. A statistically significant regression 
must be combined with a relatively high proportion of exceedances, particularly in the 
AB411 season and when the drain is flowing to the ocean. 
 
D-2.3 Summary 
 
Taken together, these analyses identified several overall patterns, including: 
 
 Unlike in 2005-06, the proportion of exceedances is relatively equivalent in the entire 

year and in the AB411 season, both for all data collected and subset of samples when 
drains were flowing to the ocean. This reflects the lower total rainfall and the lower 
frequency of large storms in 2006-07. 

 Focusing on conditions when drains flow to the ocean shifts the relative ranking of 
stations, both in terms of proportion of exceedances and the significance of 
regressions between indicator concentrations in the drain and in the surfzone.  The 
most pronounced effect can be seen in the difference in the exceedance proportions 
for San Juan Creek (SJC1). 

 Regressions are somewhat less strongly significant in the AB411 season than in the 
entire year (Table D-2.3), implying that the relationship between drains and nearby 
receiving waters is tighter in the rainy season. 

 
Data from all analyses were combined to identify a set of sites of particular interest.  
Sites were selected based on a relatively high proportion of exceedances combined with 
highly significant regressions across all three indicators.  Additional subjective weight 
was given to those drains that ranked highly on these criteria at times when the drain 
was flowing to the ocean, on the assumption that this condition best represents the times 
when the drain is impacting the surfzone.  Finally, each drain’s discharge rate was 
considered in assessing its potential to affect the surfzone. These drains are: 
 
 SCM1 (Salt Creek mouth) 
 POCHE (Prima Deshecha Channel mouth) 
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 PICO (Segunda Deshecha Channel mouth) 
 SJC1 (San Juan Creek mouth) 
 ACM1 (Aliso Creek mouth) 

 
This set of sites is the same as the set identified last year with the exception that the Pearl 
Street Drain (PEARL) in Laguna Beach has dropped off the list and the Segunda 
Deshecha Channel (PICO) moved onto the list.  The Pearl Street Drain (PEARL) in 
Laguna Beach dropped from its prior high priority ranking (Conditions at Drains of 
Highest Concern: 2005-06 PEA Table C-11.19) due to a reduction in percentages of 
AB411 exceedances in its receiving waters and reduction in the significance of the 
relationship between the concentration of indicators in the stormdrain relative to the 
receiving waters.   
 
The receiving waters of the Segunda Deshecha channel (PICO) in San Clemente showed 
an increase in percentage of AB411 single sample standard exceedances and a 
strengthening of the relationship between the concentration of indicators in the 
stormdrain relative to those in its the receiving waters.  The Segunda Deshecha channel, 
is currently under construction for a diversion project which may effectively divert all 
dry-weather urban runoff. 
 
The exceedance rate for SCM1 has remained approximately the same during the AB411 
season, but this drain has highly significant regressions for all indicators in all 
conditions. 
 
Table D-2.4 summarizes conditions at these five drains.  All except Aliso Creek mouth 
typically have stagnant sections or scour ponds at or very near their mouth that drain to 
the surfzone.  Two (Salt Creek mouth and San Juan Creek mouth) also have large 
concentrations of birds that are almost always present.  These drains have higher flow 
rates than all other sites.  All except San Juan Creek mouth had highly significant 
regressions for at least some indicators for the entire year, suggesting a potentially 
strong effect of these drains on the nearby receiving water.   
 
These results show that a high exceedance rate in the receiving water is not necessarily 
associated with a strong statistical relationship with values in the drain. For example, 
the BLUBRD and BLULGN site have strongly significant regressions but relatively low 
exceedance rates, while site SJC1 displayed the opposite pattern. SCCWRP’s study of 
bacterial indicator levels at reference beaches (SCCWRP Tech. Rpt. #448) showed that 
exceedance levels at reference beaches were very low during dry weather but reached 
levels as high as 33% during wet weather. The exceedance levels documented in Table 
D-2.2 are in some instances higher than this. The SCCWRP study will thus provide a 
basis in subsequent analyses for estimating the degree of anthropogenic contribution to 
these exceedance levels.  
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Table D-2.2a:  Proportion of All Samples Exceeding AB411 Standards Near Coastal 
Stormdrains (Annual Report Table C-11.15a) 

Entire Year AB411 Season 

Rank Station Avg Hits Rank Station Avg Hits 
1 BLUBRD 0.000 1 BLUBRD 0.000 
1 DUMOND 0.000 1 CSBMP1 0.000 
1 EMRLD 0.000 1 DUMOND 0.000 
1 HEISLR 0.000 1 EMRLD 0.000 
1 WEST 0.000 1 HEISLR 0.000 
2 ELMORO 0.003 1 LADERA 0.000 
2 VICTRA 0.003 1 MAINBC 0.000 
3 LADERA 0.006 1 RIVERA 0.000 
3 MAINBC 0.006 1 SCCS52 0.000 
4 RIVERA 0.011 1 TRFCYN 0.000 
4 TRFCYN 0.011 1 VICTRA 0.000 
5 BLULGN 0.012 1 WEST 0.000 
6 PEARL 0.015 2 CSBBR1 0.005 
7 ACM1 0.017 2 ELMORO 0.005 
8 CLEO 0.018 3 CLEO 0.009 
9 SCCS52 0.024 4 SCCS17 0.011 

10 SCCS17 0.025 5 LINDAL 0.015 
11 LINDAL 0.034 5 PEARL 0.015 
12 MARIPO 0.042 6 ACM1 0.019 
13 CSBMP1 0.049 6 BLULGN 0.019 
14 PIER 0.052 7 DSB1 0.022 
15 CSBBR1 0.060 8 MARIPO 0.038 
16 DSB1 0.079 9 DSB4 0.067 
17 DSB4 0.129 10 PIER 0.069 
18 PICO 0.152 11 SJC1 0.083 
19 SCM1 0.173 12 DSB5 0.104 
20 DSB5 0.218 13 PICO 0.142 
21 SJC1 0.221 14 SCM1 0.185 
22 POCHE 0.296 15 POCHE 0.373 

Note: Shaded cells indicate stations within the San Clemente Coastal Streams Watershed 
 
 
 
1 Hits refers to number of exceedances. 
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Table D-2.2b: Proportion of Samples Exceeding AB411 Standards Near Coastal 
Stormdrains When Drain Flows to the Ocean (Annual Report Table C-
11.15b) 

 

Entire Year AB411 Season 

Rank Station Avg Hits Rank Station Avg Hits 
1 BLUBRD 0.000 1 BLUBRD 0.000 
1 CLEO 0.000 1 CLEO 0.000 
1 DUMOND 0.000 1 CSBBR1 0.000 
1 ELMORO 0.000 1 ELMORO 0.000 
1 HEISLR 0.000 1 HEISLR 0.000 
2 MAINBC 0.010 1 MAINBC 0.000 
3 ACM1 0.016 2 ACM1 0.014 
4 BLULGN 0.026 3 PEARL 0.021 
5 PEARL 0.030 4 BLULGN 0.037 
6 MARIPO 0.083 5 MARIPO 0.056 
6 PIER 0.083 6 PICO 0.167 
7 CSBBR1 0.167 7 SCM1 0.220 
7 PICO 0.167 8 DSB5 0.333 
8 SCM1 0.197 9 POCHE 0.367 
9 POCHE 0.286 10 LINDAL 0.500 

10 CSBMP1 0.333 11 SJC1 0.667 
10 RIVERA 0.333    
10 SCCS17 0.333    
10 SCCS52 0.333    
10 TRFCYN 0.333    
11 LINDAL 0.417    
12 DSB5 0.500    
13 SJC1 0.510       

Note: Shaded cells indicate stations within the San Clemente Coastal Streams Watershed 
 
 
 

1 Hits refers to number of exceedances. 
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Table D-2.3a:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data from the Entire Year (Annual Report Table C-11.18a) 

Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 BLULGN < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 PICO < 0.0001 1 BLULGN < 0.0001 1 BLULGN < 0.0001 
1 POCHE < 0.0001 1 MARIPO < 0.0001 1 POCHE < 0.0001 
1 SCM1 < 0.0001 1 PICO < 0.0001 1 SCM1 < 0.0001 
2 ACM1 0.0003 1 PIER < 0.0001 2 LINDAL 0.0065 
2 MARIPO 0.0003 1 POCHE < 0.0001 3 SCCS17 0.0091 
3 DSB4 0.0062 1 SCM1 < 0.0001 4 DSB4 0.0188 
4 SJC1 0.0073 2 DSB4 0.0001 5 PICO 0.0245 
5 MAINBC 0.0084 3 SCCS52 0.0018 6 DSB5 0.0279 
6 DSB5 0.0098 4 CLEO 0.0211 7 TRFCYN 0.0542 
6 TRFCYN 0.0098 5 DSB5 0.0294 8 CLEO 0.056 
7 SCCS17 0.0166 6 DUMOND 0.0684 9 MARIPO 0.058 
8 SCCS52 0.0419 7 PEARL 0.0786 10 DUMOND 0.085 
9 EMRLD 0.0423 8 VICTRA 0.0799 11 VICTRA 0.1438 

10 CLEO 0.0445 9 LINDAL 0.0979 12 BLUBRD 0.16 
11 RIVERA 0.1871 10 SCCS17 0.1188 13 RIVERA 0.1768 
12 PIER 0.3466 11 WEST 0.1566 14 WEST 0.2123 
13 LADERA 0.383 12 MAINBC 0.2264 15 PIER 0.2481 
14 PEARL 0.4058 13 RIVERA 0.2986 16 HEISLR 0.3654 
15 BLUBRD 0.4913 14 TRFCYN 0.4045 17 CSBBR1 1 
16 CSBBR1 1 15 CSBMP1 0.4399 17 CSBMP1 1 
16 CSBMP1 1 16 LADERA 0.4417 17 DSB1 1 
16 DSB1 1 17 HEISLR 0.4821 17 ELMORO 1 
16 DUMOND 1 18 BLUBRD 1 17 EMRLD 1 
16 ELMORO 1 18 CSBBR1 1 17 LADERA 1 
16 HEISLR 1 18 DSB1 1 17 MAINBC 1 
16 LINDAL 1 18 ELMORO 1 17 PEARL 1 
16 VICTRA 1 18 EMRLD 1 17 SCCS52 1 
16 WEST 1 18 SJC1 1 17 SJC1 1 

Note: Shaded cells indicate stations within the San Clemente Coastal Streams Watershed 
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Table D-2.3b:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data from the AB411 Season (Annual Report Table C-11.18b) 

 
 

 

Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 BLUBRD < 0.0001 1 BLUBRD < 0.0001 1 BLULGN < 0.0001 
1 SCM1 < 0.0001 1 BLULGN < 0.0001 2 SCM1 0.0001 
2 EMRLD 0.0003 1 SCM1 < 0.0001 3 ACM1 0.0103 
3 BLULGN 0.0012 2 ACM1 0.0011 4 MARIPO 0.0579 
4 PICO 0.002 3 PICO 0.0017 5 POCHE 0.1357 
5 DSB5 0.01 4 MARIPO 0.0046 6 BLUBRD 0.159 
6 SJC1 0.035 5 PIER 0.0106 7 SJC1 0.1806 
7 ACM1 0.0591 6 CSBMP1 0.0278 8 PICO 0.2181 
8 TRFCYN 0.083 7 POCHE 0.0284 9 CLEO 0.2723 
9 CLEO 0.1143 8 PEARL 0.106 10 MAINBC 0.2732 

10 CSBMP1 0.1749 9 CLEO 0.1365 11 PEARL 0.3386 
11 POCHE 0.2072 10 HEISLR 0.1484 12 LINDAL 0.3656 
12 VICTRA 0.2113 11 TRFCYN 0.1502 13 CSBMP1 0.4059 
13 WEST 0.2528 12 EMRLD 0.1919 14 DSB1 0.4751 
14 MARIPO 0.2552 13 DSB1 0.2216 15 CSBBR1 1 
15 HEISLR 0.3015 14 CSBBR1 0.2244 15 DSB5 1 
16 CSBBR1 0.4096 15 DUMOND 0.2339 15 DUMOND 1 
17 PEARL 0.4279 16 DSB5 0.2894 15 ELMORO 1 
18 PIER 0.459 17 WEST 0.3431 15 EMRLD 1 
19 DSB1 1 18 ELMORO 1 15 HEISLR 1 
19 DUMOND 1 18 LADERA 1 15 LADERA 1 
19 ELMORO 1 18 LINDAL 1 15 PIER 1 
19 LADERA 1 18 MAINBC 1 15 RIVERA 1 
19 LINDAL 1 18 RIVERA 1 15 SCCS52 1 
19 MAINBC 1 18 SCCS52 1 15 TRFCYN 1 
19 RIVERA 1 18 SJC1 1 15 VICTRA 1 
19 SCCS52 1 18 VICTRA 1 15 WEST 1 

Note: Shaded cells indicate stations within the San Clemente Coastal Streams Watershed 
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Table D-2.3c: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data From the Entire Year for Drains Flowing to the Ocean (Annual Report Table C-11.18c) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 PICO < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 POCHE < 0.0001 1 PICO < 0.0001 1 BLULGN < 0.0001 
1 SCM1 < 0.0001 1 POCHE < 0.0001 1 POCHE < 0.0001 
2 ACM1 0.0006 1 SCM1 < 0.0001 1 SCM1 < 0.0001 
3 MAINBC 0.0007 2 BLULGN 0.0001 2 MAINBC 0.0034 
4 BLULGN 0.001 3 MAINBC 0.0205 3 CLEO 0.0081 
5 DUMOND 0.0626 4 MARIPO 0.0365 4 BLUBRD 0.0249 
6 SJC1 0.0677 5 SJC1 0.0489 5 TRFCYN 0.0376 
7 MARIPO 0.0685 6 CLEO 0.0872 6 PICO 0.0593 
8 PIER 0.1351 7 DUMOND 0.1003 7 RIVERA 0.0788 
9 LINDAL 0.2764 8 PEARL 0.1116 8 PIER 0.1092 

10 SCCS17 0.461 9 TRFCYN 0.1202 9 DUMOND 0.3175 
11 BLUBRD 1 10 CSBMP1 0.2232 10 PEARL 0.4641 
11 CLEO 1 11 PIER 0.3431 11 CSBMP1 0.472 
11 CSBBR1 1 12 LINDAL 0.4081 12 LINDAL 0.4771 
11 CSBMP1 1 13 BLUBRD 1 13 MARIPO 0.4961 
11 DSB5 1 13 CSBBR1 1 14 CSBBR1 1 
11 PEARL 1 13 DSB5 1 14 DSB5 1 
11 RIVERA 1 13 RIVERA 1 14 SCCS17 1 
11 TRFCYN 1 13 SCCS17 1 14 SJC1 1 

Note: Shaded cells indicate stations within the San Clemente Coastal Streams Watershed 
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Table D-2.3d: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data From the AB411 Season for Drains Flowing to the Ocean (Annual Report Table C-11.18d) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 SCM1 0.0007 1 BLULGN < 0.0001 1 BLULGN 0.0005 
2 PICO 0.0149 2 SCM1 0.0001 2 SCM1 0.0011 
3 BLULGN 0.0172 3 POCHE 0.0023 3 POCHE 0.005 
4 POCHE 0.0408 4 ACM1 0.0147 4 BLUBRD 0.0308 
5 PEARL 0.0985 5 PICO 0.0376 5 ACM1 0.0417 
6 MARIPO 0.1186 6 PEARL 0.1054 6 MARIPO 0.346 
7 CLEO 0.2113 7 MARIPO 0.1446 7 PICO 0.4084 
8 ACM1 0.2211 8 BLUBRD 1 8 CLEO 0.4096 
9 BLUBRD 1 8 CLEO 1 9 PEARL 1 

Note: Shaded cells indicate stations within the San Clemente Coastal Streams Watershed 
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Table D-2.4: Conditions at Drains of Highest Concern1 (Annual Report Table C-11.19) 
1 Flow ranks are relative and refer only to this group of five drains. E, F, and T in the Regression column refer, respectively, to Enterococcus, fecal 
coliforms, and total coliforms. “A” signifies all indicators. 
 
  Exceedances (proportion) Regression (p value) Flow & Mouth Watershed 

Description 

  All Data Flows to 
Ocean 

All Data Flows to Ocean     

Drain Year AB411 Year AB411 Year AB411 Year AB411     

Salt Crk < 0.0001 
E 

< 0.0001 
E 

0.0007 
E 

Flows ~90% of time; 3rd 
highest flow 

Underground last 3 – 
400 yds 

SCM1 < 0.0001 
F 

< 0.0001 
F 

0.0001 
F 

Large stagnant scour pond 
always present on beach, 
with many birds 

Aboveground 
through golf course 
and residential area 

  <0.0001 T 0.0001 T 

< 0.0001 
A 

0.0011 
T 

Flows from pond to 
surfzone 

 

        Ozone treatment plant just 
upstream of scour pond 

 

  

0.173 0.185 0.197 0.22 

        

San 
Juan 
Crk 

.0073 E 0.035 E 0.0677 .0421 
E 

Flows about 75% of time; 
highest flow  

Residential area 

SJC1 1F 1 F 0.0489 .0017 F Occasionally barricaded by 
berm in summer 

Bird refuge at 
bottom with 1 – 2000 
birds 

  1 T 0.1806 T 1 T .0217 
T 

Stagnant lagoon that 
drains to surfzone under 
sand 

Large wilderness 
area upstream of San 
Juan Capistrano 

         

  

0.221 0.083 0.51 0.667 

       

Poche 
Bch 

0.296 0.373 0.286 0.367 < 0.0001 
E 

0.2072 E < 0.0001 
A 

.0001 
E 

Flows ~80% of time; 4th 
highest flow 

Entirely residential 
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  Exceedances (proportion) Regression (p value) Flow & Mouth Watershed 
Description 

  All Data Flows to 
Ocean 

All Data Flows to Ocean     

Drain Year AB411 Year AB411 Year AB411 Year AB411     

POCHE < 0.0001 
F 

0.0284 F .0004 F Large stagnant scour pond 
that regularly flows to 
surfzone 

  

    

<0.0001 T 0.1357 T 

 

.0132 
T 

 

 

< 0.0001 
E 

0..002 E < 0.0001 
E 

0.0985 
E 

Flows year round 

< 0.0001 
F 

0.0017 F < 0.0001 
F 

0.1054 
F 

Drains to sand below 
outlet 

0.0245 T 0.2181 T 0.0593 T 1 T Outlet can be inundated by 
high tides 

     Under construction for 
Diversion project 

Segunda 
Desheca 
Channel 
 
PICO 

0.152 0.142 0.167 0.167 

      

Mixed Resdential 
and commercial 

Aliso 
Crk 

.0003 E 0.0591 E 0.0006 0.2211 
E 

Flows ~90% of time; 2nd 
highest flow 

ACM1 < 0.0001 
F 

0.0011 F < 0.0001 
F 

0.0147 
F 

Occasionally barricaded by 
berm 

  <0.0001 T 0.0103 T <0.0001 T 0.0417 
T 

 

  

0.017 0.019 0.016 0.014 

          

Partly rural, 
wilderness park 
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Figure D-2.1a: Relative Level of AB411 Exceedances (Hits) Over the Entire Year Using All Data  
(Annual Report Figure C-11.18a) 
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Figure D-2.1b: Relative Level of AB411 Exceedances (Hits) Over the Entire Year When Drains Flow to Ocean  
(Annual Report Figure C-18b) 
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Figure D-2.2a: Relative Level of AB411 Exceedances (Hits) During the AB411 Season Using All Data  
(Annual Report Figure C-11.19a) 
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Figure D-2.2b: Relative Level of AB411 Exceedances (Hits) During the AB411 Season When Drain Flows to Ocean  
(Annual Report Figure C-11.19b) 
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D-3.0 BMP IMPLEMENTATION  
 
The Watershed Permittees are developing and implementing Best Management 
Practices (BMPs) (defined as programs, technologies, processes, siting criteria, operating 
methods, measures or devices which control, prevent, remove or reduce pollution for water 
quality protection and enhancement)1 within the San Clemente Coastal Streams Watershed 
through the planning processes discussed in Section D-1.0.  The DAMP/LIP and 
DAMP/WAP planning processes essentially result in Baseline BMPs and Enhanced BMPs, 
respectively.  Baseline BMPs are based upon the model programs identified in the DAMP 
and are implemented to contribute to the control of all pollutants.  Enhanced BMPs 
generally target particular constituents of concern and are typically source control or 
treatment control BMPs. 
 
The common emphasis of BMP-based management approaches is to promote the 
concept and practice of preventing pollution at the source.  However, such an approach 
does not preclude runoff treatment and, indeed, the DAMP explicitly recognizes that 
while the emphasis is on Pollution Prevention BMPs, the Permittees’ approach to water 
quality management includes complementary Source Control BMPs and Treatment Control 
BMPs.  These BMPs can be described as: 
 

• Pollution Prevention BMPs – any practice that reduces or eliminates the creation of 
pollutants; 

 
• Source Control BMPs – any practice that prevents pollution by reducing pollutants 

at their source; and 
 

• Treatment Control BMPs – any practice that removes pollutants from runoff. 
 
The Watershed Permittees’ BMP program is detailed in Attachment D-1, WAP Strategy 
Tables.  These strategy tables demonstrate the collaborative efforts of the Watershed 
Permittees and identify the specific actions that are being undertaken to improve urban 
water quality within the watershed. These strategy tables are specific to the constituents 
of concern for the watershed and include information on past progress as well as the 
scheduled tasks to support this action.  On an annual basis these tables will be updated 
to identify the progress made in that year as well as the schedule for the subsequent 
year. 
 
D-3.1 Bacteria   
 
Bacteria and viruses are common contaminants in stormwater.  For separate storm drain 
systems, the main sources of these contaminants are animal excrement and sanitary 
sewer overflows.  In addition, gardening wastes, organic fertilizers and manures are all 

                                                 
1/ Stormwater Quality Task Force.  March 1993.  California Storm Water Best Management 
Practice Handbooks.  Prepared by:  Camp Dresser & McKee, Larry Walker Associates, Uribe and 
Associates, and Resources Planning Associates. 
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bacteria sources and growth media.  Irrigation runoff is the primary transport 
mechanism for bacteria to San Clemente Coastal Streams during dry weather. 
 
D-3.2 Baseline BMP and Enhanced BMP Implementation 
 
While the intention of the DAMP/WAP is to focus on Enhanced BMP implementation, a 
complete account of the activities in a watershed that are contributing to the control of a 
constituent of concern necessarily has to consider Baseline BMPs and efforts focused on 
ecological outcomes (i.e. restoring a watershed’s natural biological functioning) in 
addition to Enhanced BMPs.   
 
At the forefront of many of these BMP implementation efforts is the Integrated Regional 
Watershed Management Plan (IRWMP).  The IRWMP focuses primarily on the projects 
and plans of the member agencies, with an emphasis on water supply and water quality.  
The IRWMP outlines specific objectives related to Water Quality/Pollution Reduction, 
which will provide Regional Action Projects that are supported and implemented by 
multiple cities and the County for urban runoff pollution treatment, in addition to water 
quality benefits to areas of special biological significance and protection of critical 
coastal areas.   
 
In June 2005, the Board of Supervisors accepted the Plan and adopted a resolution that 
authorized the County of Orange to submit a grant application to the State under Prop 
50 Chapter 8.  In January 2007, the IRWMP was one of seven statewide proposals 
recommended for funding. As a result, South Orange County will receive $25 million in 
Prop 50 funds to enhance water supply, water quality and natural habitat.  The top 
seven projects include: 
 

1. MWDOC, Water Use Efficiency Program Expansion 
2. SMWD, Canada Gobernadora Multipurpose Basin 
3. City of Laguna Beach, Heisler Park Marine Habitat Protection 
4. SOCWA, J.B Latham Treatment Plant – AWE Project   
5. City of SJC, Recycled Water Transmission System Improvements 
6. City of San Clemente, Recycled Water Treatment & Distribution 
7. County of Orange, Aliso Creek Super Project 

 
The IRWMP will be updated on an as-needed basis, but at least every five years as it is a 
living document.  The projects will be updated continuously, with a call for new projects 
done annually.    
 
D-3.2.1  Municipal Activities 
 
The Permittees own and operate facilities and, as a consequence, perform activities over 
a large part of their jurisdictions.  The DAMP addresses this opportunity for direct 
control of pollutants in urban runoff by establishing a program framework for 
systematically evaluating and addressing (based upon ISO14001 principles) water 
quality impacts arising from municipal facilities and infrastructure maintenance 
activities.   
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A summary of municipal facility Baseline BMP implementation is presented in each 
Permittee’s PEA Section C-5.  Examples of Enhanced BMPs include:   
 

• Operate and maintain dry weather nuisance water diversions (SCCS-fib2a); and  
• Employ Capitol Improvement Projects (SCCS-fib2c). 

 
(Note:  SCCS-gen1a, SCCS-fib2a, etc. provide references to the attached strategy tables). 
 
D-3.2.2 Public Education 
 
Public education is a key component of the municipal stormwater program.  The goals 
of the program are to (1) measurably increase the knowledge of target communities; (2) 
measurably change behavior of target communities, and (3) reach all residents.  The 
efforts of each of the Watershed Permittees for the reporting period are presented in the 
individual progress reports and reviewed from a countywide perspective in the Unified 
Annual Progress Report (See Sections C-6).  The countywide Orange County 
Stormwater Program public education effort in 2006-07 achieved 81,669,272 impressions.   
 
Watershed-oriented public education activities include: 
 

• Organization of creek clean-up events (SCCS-gen2a); 
• Encouraging public participation (SCCS-gen3a); and 
• Dissemination of water quality information to businesses and residents (SCCS-

gen3b). 
 
In addition to outreach to the general public, the Orange County Stormwater Program 
developed a School Education Outreach Program.   Today’s children are tomorrow’s 
adults, and the earlier they learn about protecting the environment, the less likely they 
will be as adults to engage in pollution causing behaviors.  Children can also share 
information they learn in school with their parents and other relatives.  Children are 
excellent “watchdogs” when it comes to their parents’ activities, and they are likely to 
try to correct a parent’s polluting behavior.    
 
In 2006-07, classroom education opportunities were offered to 183 fifth and sixth 
graders, as detailed in Table D-3.1.  School Education Outreach Program details are 
presented in the Unified Annual Progress Report (See Section C-6). 
 
Table D-3.1:  San Clemente Coastal Streams – School Education Outreach Program. 
 

PROGRAM SCHOOL GRADE 
NUMBER OF 

STUDENTS or 
TEACHERS 

Las Palmas Elementary 
School 5 - 6 104 Inside the Outdoors:  

Outdoor Science School 
Lobo Elementary School 5 - 6 79 
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D-3.2.3 New Development  
 
One of the most important responsibilities of local government is to provide a decision 
making framework for the planning and permitting of new development and 
redevelopment.  This framework ensures that development occurs in an orderly fashion 
that reflects the vision and needs of the community, the environmental issues associated 
with any project are assessed, and that requirements for water quality protection are 
implemented.   
 
The New Development section of the DAMP/LIP (Section 7.0) establishes a mandatory 
water quality management plan (WQMP) and BMP requirements for specified types of 
development.  The implementation of these requirements is not being tracked on a 
watershed basis.  However, details of each Permittee’s program are documented in LIP 
Section A-7, and progress in the reporting period – compiled on a jurisdictional and 
Countywide basis – is presented in the Unified Annual Progress Report.  An example 
of an Enhanced BMP includes: 
 

• Implement a requirement for new development to cover trash enclosures, and 
connect drain inlets to the sanitary sewer (SCCS-fib2d). 

 
D-3.2.4 Construction 
 
The Construction Program establishes Baseline BMP requirements and guidelines for 
pollution prevention methods that must be used by construction site owners, 
developers, contractors, and other responsible parties, in order to protect water quality 
from construction site runoff.  Construction site prioritization, inspection results, and 
enforcement actions are presented in the individual PEAs (Section C-8). 
 
D-3.2.5     Existing Development 
 
The Existing Development Program provides a framework and a process for the 
Permittees to systematically address the water quality impacts that can be associated 
with industrial facilities, commercial facilities, residential areas, and common interest 
areas/homeowner associations.  Key elements of the Baseline BMP program include 
source identification and facility inventory, prioritization for inspection, inspection BMP 
implementation and, where necessary, enforcement.  The details of each Permittee’s 
program are documented at LIP Section A-9.  An example of an Enhanced BMP 
includes: 
 

• Develop a Fats, Oils and Grease (FOG) Ordinance (SCCS-fib1a); and 
• Work with San Clemente High School (SCHS) to reduce nutrients, turbidity and 

trash (SCCS-fib1b). 
 
D-3.2.6  Illegal Discharges/Illicit Connections 
 
Illegal discharges and illicit connections can be a significant source of pollutants from 
MS4s, and the DAMP includes a comprehensive program for detecting, responding to, 
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investigating, and eliminating these types of discharges.  Each Permittee's program is 
documented in LIP Section A-10.  An Example of efforts targeting bacteria includes: 

 
• Field investigation and bacteria source identification (SCCS-fib2b). 

 
Additionally, the Permittees evaluated County water quality monitoring data and other 
data available from SCCWRP, Army Corps of Engineers, etc. to identify bacteria sources 
and new constituents of concern and participated in a SCCWRP-based investigative 
analysis of wet- and dry-weather “natural background” occurrence rates of fecal bacteria 
at “reference” beaches. 
 
D-3.3 Retrofitting and Restoration 
 
While the Clean Water Act established an interim goal of attaining a level of water 
quality (which provides for the protection and propagation of fish, shellfish and wildlife, 
and for recreation in and on water), its overarching objective is to restore and maintain 
the chemical, physical and biological integrity of the nation's waters.  Projects with 
ecological integrity outcomes necessarily have to be considered in the context of water 
quality management because restoring biological function enhances a stream’s 
contaminant assimilative capacity.   In addition, restoration in the context of the 
Watershed Chapter, also applies to projects that contribute to the restoration of a more 
natural watershed hydrologic regime.  These efforts can lead to more stable channel 
morphology and the elimination of the dry weather runoff that sustains the flux of 
bacteria through the creek system in dry weather. 
 
Examples of retrofitting and restoration projects include: 
 

• Urban runoff reduction (SCCS-gen6a); and 
• Installation and operation of a UV disinfection system during dry weather at 

Poche Beach (SCCS-fib2e). 
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D-4.0 EFFECTIVENESS ASSESSMENT 
 
Effectiveness Assessment is the process of evaluating whether programs are resulting in 
desired outcomes.  Outcomes are the results of an activity, program element, or overall 
program and can be characterized in terms of six levels.  Figure D-4.1 shows these levels 
as a gradation from activity-based to water quality-based outcomes and illustrates the 
progression of each successive step toward the ultimate goal of environmental 
improvement.  In general, Levels 1 to 3 can be considered Implementation Outcomes, 
Levels 5 and 6 Water Quality Outcomes and Level 4 a combination of the two types.  Each 
level has value in informing management the management process and it bears 
emphasis that not all are necessary or possible in every instance (CASQA, 2005).1    
 
Progress toward the achievement of outcomes is evaluated through the use of 
Assessment Measures.  Assessment measures may be qualitative (e.g. a judgment 
regarding the degree of BMP implementation at a facility) or quantitative (e.g. % 
reduction in a constituent level).  Key attributes of assessment measures include: 
 

• Measurability (statistically measurable on a frequent basis) 
• Relevance (significant, demonstrable relation to strategy and objectives) 
• Reliability (easily documented and reproducible) 
• Availability (based upon data obtainable at reasonable cost)  
• Scientific Validity (based on sound science) 
• Replicability (capable of being regularly updated) 
• Appropriately Focused (ideally measures outcomes, not inputs or outputs) 

 
Effectiveness Assessment involves confirmation of outcomes, an interim process of 
evaluation (principally through comparison) of assessment measures, and 
communication of progress.   
 
 
Objective:  To establish a Watershed Committee and encourage actions arising from its 
deliberations. 

Progress in 2006-07:  The Permittee representatives met regularly as the Watershed 
Action Plan (WAP) Committee.  Issues discussed at the meetings included the review of 
water monitoring data, project updates and evaluations of project effectiveness. 

Effectiveness Assessment:  The San Clemente Coastal Streams Watershed Permittees 
meet concurrently with the San Juan Creek Watershed Permittees, and met five times in 
2006-07: August 14, 2006, September 11, 2006, October 23, 2006, December 11, 2006, and 
March 13, 2007.  Additionally, the Permittees have collaborated on the IRWMP and a 

                                                 
1 California Stormwater Quality Association (CASQA). 2005. “An Introduction to Stormwater 
Program Effectiveness Assessment.” Available at:  http://www.scvurppp-
w2k.com/pdfs/0405/CASQA%20White%20Paper_An%20Introduction%20to%20Stormwater%2
0Program%20Effectiveness%20Assessment4.pdf. 
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TMDL Strategic Assessment and Watershed Implementation Framework/ 
comprehensive load reduction plan (focus is on Aliso and San Juan Creeks but the 
efforts will affect all of south County).  A planning meeting to develop the framework 
was held on June 11, 2007. 

 Level 1: Documenting Stormwater Program Activities 

 

Objective:  Enhance the extent of public participation in watershed issues, through 
Permittee and public interaction at watershed events, annual/semi-annual “Clean Up 
Days”, and other activities. 

Progress in 2006-07: The City of San Clemente founded the San Clemente Watershed 
Task Force, which presents environmental education for local business, volunteer and 
community organizations, with the Surfrider Foundation and the County of Orange.  
The City of San Clemente also has a supplemental outreach program under the auspices 
of Project Surf.  The City of Dana Point hosts an Ocean Water Quality Subcommittee; 
and the City of San Juan Capistrano has an active Water Quality and Watershed 
Management Committee as well as holds an annual citizen’s academy. 
 
The Permittees organized watershed clean-up events at three sites in the watershed as 
part of the statewide Coastal and Watershed Cleanup Day on September 16, 2006.    
 
All program documentation, including the San Clemente Coastal Streams WAP, is 
maintained on the widely publicized www.ocwatersheds.com website.  The number of 
“hits” on the San Clemente Coastal Streams/San Mateo Creek Watershed page of this 
website was 2,337 in the reporting period compared to 1,930 in 2005-06, 1,526 in 2004-05 
and 915 in 2003-04. 
 
Effectiveness Assessment:  The level of participation in the Coastal and Watershed 
Cleanup Day increased compared to the prior year. 
 

 Level 1: Documenting Stormwater Program Activities 
 
Effectiveness Assessment: Interest in the San Clemente Coastal Streams Watershed 
appears to be higher indicated by a 17% increase in web page hits over the previous 
year. 
 

 Level 1: Documenting Stormwater Program Activities 
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Objective:  Educate the public regarding water quality issues. 

Progress in 2006-07: The Countywide education effort in 2006-07 achieved over 81 
million impressions compared to over 100 million impressions in 2005-06, over 80 
million impressions in 2004-05 and 45 million impressions in 2003-04.  Within the 
watershed, there has been the distribution of education materials on pet and horse waste 
management and best practices for the home garden.  The City of San Clemente also 
disseminates general water quality educational articles in their City newsletters, and 
other publications. 
 
Effectiveness Assessment:  The 81,669,272 impressions achieved by the Countywide 
education effort were slightly higher than that of 2004-05, but less than that of the 
previous reporting period.  The public education campaign was maintained rather than 
expanded during the reporting period in order for the Public Education sub-committee 
to review the content and effectiveness of the current materials available, and to outline 
a work plan for the next permit term.  
 

 Level 1: Documenting Stormwater Program Activities 
 

 Level 3: Changing Behavior 
 
 
 
Objective:  Modify jurisdictional plans and policies to reflect potential impacts to 
water quality at a watershed-scale. 

Progress in 2006-07:  No issues were identified in the reporting period that would justify 
modification of jurisdictional plans and policies.  However, two regional planning 
documents were updated and/or developed. 
 
The Integrated Regional Watershed Management Plan (IRWMP) focuses primarily on 
projects and plans of the member agencies, with an emphasis on water supply and water 
quality.  The IRWMP, which was accepted by the Board of Supervisors (the Board) in 
June 2005, outlines specific objectives related to Water Quality/Pollution Reduction.  
Furthermore, the Board adopted a resolution that authorized the County of Orange to 
submit a grant application (the IRWMP is support documentation) to the State under 
Prop 50 Chapter 8.  In January 2007, the IRWMP was one of seven statewide proposals 
recommended for funding.  As a result, South Orange County will receive $25 million in 
Prop 50 funds to enhance water supply, water quality and natural habitat. The top seven 
projects include: 
 

• MWDOC, Water Use Efficiency Program Expansion 
• SMWD, Canada Gobernadora Multipurpose Basin 
• City of Laguna Beach, Heisler Park Marine Habitat Protection 
• SOCWA, J.B Latham Treatment Plant – AWE Project  
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• City of SJC, Recycled Water Transmission System Improvements 
• City of San Clemente, Recycled Water Treatment & Distribution 
• County of Orange, Aliso Creek Super Project  

  
Development of a TMDL Strategic Assessment and Watershed Implementation 
Framework for the Aliso Creek and San Juan Creek watersheds was also initiated.  This 
document establishes the framework for a Comprehensive Load Reduction Plan for the 
Project I Beaches and Creeks in the San Diego Region.  The framework acts in lieu of the 
Bacteria Load Reduction Plan, as stipulated in the Total Maximum Daily Loads for 
Indicator Bacteria Project I – Beaches and Creeks in the San Diego Region –Draft 
Technical Report, dated June 25, 2007.  Although this plan focuses on the Aliso Creek 
and San Juan Creek watersheds, the Permittees in the San Clemente Coastal Streams 
watershed also fall within one or both of those watersheds and actively participate in 
collaborative planning and implementation efforts on a south county regional scale. 
 
Effectiveness Assessment:  The watershed Permittees commitment to addressing 
potential water quality impacts is evidenced by their collaboration on comprehensive 
planning documents.  These documents address not only water quality impacts, but 
water supply and natural habitat enhancement. 
 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
Objective:  To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in the municipal NPDES stormwater permit. 
 
Progress in 2006-07: The San Diego Regional Board approved the DAMP/WAP on 
October 7, 2003.  The format of the WAP Annual Report was revised for conformance 
with the Aliso Creek WAP documentation and in response to San Diego Regional Board 
direction. 

Effectiveness Assessment:  There were no San Diego Regional Board actions over 
Watershed Permittee non-compliance during the reporting period. 

 Level 1: Documenting Stormwater Program Activities 
 

 
 

Objective:  To identify the most significant water quality issues and constituents of 
concern on a watershed scale and relate these to urban sources. 
 
Progress in 2006-07:   Efforts to relate fecal indicator bacteria to urban sources and 
determine the significance of the water quality impact of San Clemente Coastal Streams 
on coastal receiving waters are reviewed in Section D-2.0 and discussed in the Unified 
Annual Progress Report-Chapter 11.  The focus in the reporting period has been to 
develop comparative evaluations of water quality; direct future investigations and 
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enable management efforts to be prioritized; enable water quality information to be 
communicated to a broader audience; and leverage partnerships with regional 
stakeholders as well as programs and plans, such as comprehensive load reduction 
plans and consolidated grants, to address the need for a coordinated approach to 
resource management and capital improvement planning. 

 
 
Objective:  To focus the pollution prevention and source controls implemented at an 
individual jurisdiction level on the identified constituents of concern and to identify 
any jurisdiction-specific treatment control opportunities. 
 
Progress in 2006-07: The WAP now represents a comprehensive program of Baseline 
BMPs and Enhanced BMPs targeting fecal indicator bacteria.  In addition, there are 
complementary initiatives focused on the ecological and hydrological aspects of stream 
system and watershed restoration.  These efforts are now tabulated by objective, 
highlighting the collaborative efforts of the Watershed Permittees (see Attachment). 
 
Effectiveness Assessment: In addition to Baseline BMPs, the Watershed Permittees are 
implementing (as detailed in Section D-3.0) Enhanced (source control and treatment 
control) BMPs, jurisdictionally and on a watershed cooperative basis, focused on fecal 
indicator bacteria.  The more detailed reporting format is in its third year of use and is 
continually refined to allow for better demonstration of collaborative efforts, progress 
and action plans for the next reporting period.   
 

 Level 3: Changing Behavior Change 
 
 
Objective:  To identify the water quality issues most appropriately addressed through a 
multi-jurisdictional watershed-based (i.e. Watershed Cooperative) approach. 
 
Progress in 2006-07: The DAMP/WAP focuses on fecal indicator bacteria as the priority 
water quality constituent of concern in the San Clemente Coastal Streams watershed. 

 
 
Objective:  To incorporate information obtained from prior planning studies. 
 
Progress in 2006-07:   Collaboration in other studies and the use information from other 
studies to inform program development is principally the responsibility of the County of 
Orange as Principal Permittee (see Unified Annual Progress Report).  
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Objective:  To develop an integrated plan of action that results in meaningful water 
quality improvement in the San Clemente Coastal Streams Watershed group at a 
watershed scale that balances economic, social and environmental constraints. 
 
Progress in 2006-07:   The South Orange County Integrated Regional Water 
Management Group prepared the IRWMP, which was adopted by the County of Orange 
Board of Supervisors in May 2005, with updates made in May 2006, and submitted to 
the Board for approval in June 2006.  This plan includes projects that will help protect 
the region from drought, protect and improve water quality, and improve local water 
security by reducing dependence on imported water. 
 
The watershed Permittees collaborated on the development of a TMDL Strategic 
Assessment and Watershed Implementation Framework for the Aliso Creek and San 
Juan Creek watersheds (to serve as a comprehensive load reduction plan).   
 
 
Objective:  To identify indicators to track progress. 
 
Progress in 2006-07: Outcomes, Assessment Measures, and Headline Indicators are an 
integral part of the Watershed Permittees’ process of program effectiveness assessment. 

 
Contributing to the achievement of these objectives will be information from water 
quality monitoring that will start to inform the program effectiveness assessment albeit 
toward the end of the Third Permit Term and the application for the Fourth Term 
Permit.  This water quality-based measure information will likely include relevant 
findings from the monitoring initiatives and any individual investigations of BMP 
performance.  The findings from evaluations of non-structural BMP initiatives (indirect 
measures i.e. non-water quality indicators of BMP performance), documented in the 
Watershed Permittees’ Annual Progress Reports, will be presented in the watershed 
annual report where appropriate.  
 
D-4.1 Review of Management Program 

The common purpose of the short-term and long-term effectiveness assessment 
strategies is to provide a means of verifying and validating the implementation of the 
watershed program.  In the context of the DAMP/WAPs, it is expected that program 
objectives and supporting management actions will evolve based upon the findings of 
the annual assessments.  The recommended revisions arising from this review are 
presented in Section D-5.0. 
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Figure D-4.1:  General Classification of Outcome Types 
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D-5.0  CONCLUSION 
 
The following sections cover the proposed changes together with conclusions drawn 
from the evaluation of the fourth year of implementation of this effort. 
 
D-5.1  Watershed Management Process 
 
D-5.1.1     Watershed Area 
 
The clear delineation of the planning area based on watershed boundaries is a defining 
element of the watershed-based approach to water quality planning.  However, key 
elements of the Permittees’ efforts to address the adverse water quality impacts 
associated with stormwater and urban runoff are clearly optimized across different 
scales of planning area.  These scales range from the jurisdictional to the regional.  For 
example, the Southern California Coastal Water Research Project coordinated Bight ’03 
study is a regional scale investigation defined by the coastal zone and watersheds 
tributary to the entire Southern California Bight.  Within South Orange County, the 
Integrated Regional Water Management Plan represents an approach to project 
implementation coordinated across a sub-regional area.   
 
The cost effectiveness that is achieved through regional and sub-regional cooperation 
and the need for mitigative approaches that address the water quality and hydrologic 
impacts of watershed urbanization comprehensively, rather than on a constituent-by-
constituent basis, will ensure that management efforts at larger scales will continue be 
the primary area of activity.  The Baseline BMPs of the DAMP/LIP/WAP, associated 
with Municipal Activities, Public Education, New Development, etc. will therefore 
continue to be planned and implemented across different watershed scales as 
appropriate for each program element albeit with an emphasis on a coordinated 
countywide approach.  Nonetheless, 303(d) listing and TMDL development will likely 
impart a shift in focus toward sub-regional and watershed management efforts. 
 
D-5.1.2     Governance 
 
The County is creating a governance structures based on three Watershed Management 
Areas (WMAs), designated North, Central and South County.  The San Clemente 
Coastal Streams Watershed would become part of the South County WMA, which is the 
same area covered by the South Orange County Integrated Regional Water Management 
Plan.  With this form of governance, the County will serve as the regional program 
administrator, with both an Executive Committee (elected) and a Management 
Committee (city and agency staff).  Potential advantages include: 
 

• Continues the watershed approach at a manageable scale; 
• Consistent with the likely approach of future stormwater permits; 
• Fits the structure of the DAMP, and  
• Promotes partnership opportunities, especially between cities and districts. 
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D-5.1.3    Public Participation 
 
Public participation is helpfully characterized as a process that has 3 levels, or stages, of 
engagement:  
 

Stage 1:  The provision of information in a one-way exchange, either passively or 
actively, by government to the public. 
 
Stage 2:  The public is solicited by government to provide feedback on specific 
issues.  Consultation represents a two-way exchange of information on an issues 
and options framed by the government. 
 
Stage 3:  The public actively participates in policymaking in a partnership 
relationship. This relationship means that governments acknowledge the role of 
the public in proposing policy options and shaping the policy dialogue but also 
have the final decision. 

 
The provision of public information (i.e. Stage 1) is tracked at the countywide level but 
not on a watershed basis other than noting the development of specific education 
materials targeting activities of particular concern to the watershed.  This approach will 
continue to be used over the next reporting period: 
 
Regarding the solicitation of public feedback (i.e. Stage 2), a public opinion survey was 
conducted in November 2005 to evaluate the effectiveness of the countywide public 
education program (termed Project Pollution Prevention).  The purpose of this second 
survey was to assess the extent to which public opinion and knowledge about urban 
runoff issues has changed and whether Orange County residents have made any 
behavioral changes as a result of the public education campaign. A comparison of the 
surveys’ findings (extensively reported in 2005-06) indicated that the public information 
campaign on stormwater and urban runoff has made initial inroads towards increasing 
awareness and encouraging implementation of behaviors protective of water quality.  In 
the majority of questions, awareness of the program and or its elements increased one to 
three percentage points.  These results are taken as validation of Project Pollution 
Prevention and a justification for continuing the multi-media approach of this effort. 
 
Meaningful (i.e. Stage 3) participation can be facilitated in the first instance by 
interactive websites, citizens’ panels, focus groups and referenda; and in time by 
community plans, visioning exercises and issue forums.  Web-trends reporting will be 
used to gauge the degree of interest in watershed management issues. 
 
D-5.2 Water Quality Assessment 
 
The Watershed Permittees will continue to evaluate environmental data regarding the 
condition of the watershed and BMP performance to help direct the management effort.  
There will be a continued emphasis on improving the timeliness and accessibility of 
water quality data.  
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D-5.3 Project Implementation  
 
The schedule of activities for 2007-08 is presented in Attachment D-1. 
 
D-5.4 Effectiveness Assessment 
 
The report presents a number of the Assessment and Headline Measures identified as 
indicators of program implementation and validation in the Unified Annual Progress 
Report 2006-07.  In 2007-08, while these indicators will continue to be developed, tracked 
and reported on, the continued validation of the WAP planning process will be 
predicated upon: 
 

o The number of meetings and deliberations of the WAP Committee. 
 

o The extent of public participation in watershed issues such as clean-up days. 
 

o Public interest in the watershed indicated by the level of use of the 
www.ocwatersheds.com website (San Clemente Coastal Streams and San Mateo 
Creek Watershed page). 

 
o The production and dissemination to the public of educational outreach 

materials targeting specific water quality constituents of concern. 
 

o Implementation of Enhanced BMPs. 
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EXHIBIT 16:  SAN CLEMENTE COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERS

SCCS-gen1

Watershed Cities
County of Orange
OC Flood Control District

SCCS-gen2

San Clemente
County of Orange
OC Flood Control District

SCCS-gen3 Educate the public regarding priority water quality issues.

San ClementeOngoing / long term.

Ongoing meetings and events.

Continue outreach efforts using a variety of media 
and distribution methods.

San Clemente disseminates information by a variety of
methods. The specific activities and methods are documented in 
Section 6 of the City's FY2005-06 NPDES Annual Report.

Disseminate water quality information to businesses 
and residents through City newsletters and other 
publications.

SCCS-gen3b

Establish and administer City Water Quality 
Committees/Public Outreach Programs involving public 
participation.

ACTION

The following public participation events were posted on the 
www.ocwatersheds.com website: 
  1) Coastal & Inner Coastal Watershed Clean-up Day:
      - San Clemente Pier
      - San Clemente State Beach
      - San Onofre State Beach
  2) Los Molinos Business Park bulky clean up event
  3) Annual Earth Day 

SCCS-gen2a

Actively participate in San Clemente Coastal Streams 
Watershed Permittee Meetings

NOTE: Since the City of Dana Point comprises only a minor portion of this watershed, their juriscition-specific activities are listed under the San Juan Creek Watershed Action Plan Strategy Tables.  Additionally, watershed colloborative 
efforts that San Clemente participates in on behalf of the San Juan Creek Watershed are also contributable to the San Clemente Coastal Streams Watershed.

Enhance the extent of public participation in watershed issues.

The San Clemente Coastal Streams Watershed Permittees meet 
concurrently with the San Juan Creek Watershed Permittees, and 
met five times in 2006-07:  8/14/06, 9/11/06, 10/23/06, 12/11/06, 
and 3/13/07.  Additionally, the watershed permittees met on 
6/11/07 to discuss and design a strategic assessment for 
addressing multiple TMDLs on a regional/watershed cooperative 
basis.

Encourage participation in watershed meetings.

Attend meetings -ongoing.  Ongoing / long term.

Ongoing / long term.Focus on providing opportunities for participation in 
watershed activities.

Continue to host and/or participant in events which 
provide an appropriate venue to disseminate 
environmental education focused on constituents of 
concern.

SCCS-gen1a

San Clemente, Surfrider 
Foundation, Earth 
Resources Foundation, 
representatives of business 
associations, City districts, 
City councils and 
committees and private 
citizens.  Extending to 
include the County of 
Orange, utility companies 
and other interested and 
responsible parties.

Ongoing / long term. San Clemente

Ongoing meetings and events.SCCS-gen3a

San Clemente has a supplemental outreach program under its 
Clean Ocean Program. This includes a City website for water 
quality and recycling information, participation in city- and region-
wide events; collaboration with the SC Watershed Task Force, 
Surfrider, the Ocean Institute and others; advertising; presenting 
to community-based associations; and providing updates and 
advertisements during public meetings.

San Clemente, Surfrider Foundation and the County of Orange 
founded the San Clemente Watershed Task Force, which 
participated in and/or co-sponsored monthly clean up events and 
community outreach events (e.g. Earth Day, Ocean Festival, 
Cinco de Mayo, etc.).  Presented environmental education for 
local business, schools community organizations.  Held monthly 
general meetings and subcommittee meetings as necessary.

Ongoing / long term.

Exhibit 16:  Watershed Action Plan Strategy Table [General Activities] Attachment D-1-1 November 15, 2007
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EXHIBIT 16:  SAN CLEMENTE COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

SCCS-gen4

SCCS-gen5

SCCS-gen6

San Clemente
MWDOC
South Coast Water Dist.

In addition to investigation, noticing and public education, San 
Clemente has a Water Conservation program that works closely 
with the community to address issues of over-irrigation, plant 
selection and water consumption.  The specialist uses monthly 
water readings to identify water leaks inside or outside of the 
home and outreaches to the community in a variety of ways, 
providing utility bill inserts, attending community events, 
presenting information at community and homeowner forums, etc.  
The City uses a tiered rating program to provide incentives to high-
water users to reduce water consumption, and the City offers 
SmartTimer rebate programs.

Continue all elements of City's efforts to reduce 
urban runoff from over-irrigation.

Ongoing / long term.

     Please refer to the San Juan Creek Watershed Permittee colloborative action items for this objective.

     Please refer to the San Juan Creek Watershed Permittee colloborative action items for this objective.

Identify opportunities to implement controls addressing the priority water quality issues of concern on a Watershed Cooperative basis

SCCS-gen6a Reduce urban runoff from over-irrigation. Landscape 
irrigation is a major contributor to dry weather flows, 
both as surface runoff and subsurface seepage that 
ultimately drains into the storm drain system. 

Evaluate water quality data to identify new constituents of concern.

Update and report on plans and policies.

Exhibit 16:  Watershed Action Plan Strategy Table [General Activities] Attachment D-1-2 November 15, 2007
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EXHIBIT 16:  SAN CLEMENTE COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERS

SCCS-fib1

SCCS-fib2

San Clemente
County of Orange

San Clemente
County of Orange

Identify approaches and opportunities for addressing pathogen indicator bacteria.

Implement controls/BMPs for addressing pathogen indicator bacteria.

San Clemente

San Clemente

San Clemente

San Clemente

San ClementeImplement a requirement for new development to 
cover trash enclosures, and connect drain inlets to 
the sanitary sewer.

Required all new developments during the year to 
install covered trash enclosures and connect to the 
sewer. The city will be monitoring how these 
enclosures will function and adjust requirements 
accordingly.

SCCS-fib2d

SCCS-fib2e

Start construction of corporation yard material bin 
cover and Golf Yard equipment storage cover. 
Finish North Beach diversion/treatment project. 
Finish Poche bacteria treatment project.

Ongoing/long-term.

Continue requirement. Ongoing/long-term.

Install and operate, during dry weather, UV 
disinfection system at Poche Beach

As noted above, worked with County of Orange to 
employ a structural treatment unit at Poche Beach. 
A cost sharing agreement for construction and O&M 
funding was executed.

Finish Poche bacteria treatment project, then 
operate and maintain.

Ongoing/long-term.

SCCS-fib2b

San Clemente constructed or coordinated the 
following capital improvement projects:
• Continue to work with County of Orange to employ 
a structural treatment unit at Poche Beach. A cost 
sharing agreement for construction and O&M 
funding was executed.
• Started construction of a diversion/filtration 
structural treatment project near North Beach.
• Continued work to improve material storage areas 
and trash enclosures to reduce or eliminate 
pollutant transport from City facilities.

Employ capital improvement projects.SCCS-fib2c

In response to the 13267 directive issued by the 
San Diego Regional Water Board, the City and 
County of Orange hired MEC Analytical to perform a 
source investigation study in M01.  MEC Analytical 
reviewed existing data and prepared a source 
investigation plan for bacterial indicators, trash & 
debris, nutrients and specific metals in M01. The 
study began during FY2004-05 and field work was 
completed in FY2005-06, and a final report was 
prepared in FY06-07.

SCCS-fib2a

NOTE: Since the City of Dana Point comprises only a minor portion of this watershed, their juriscition-specific activities are listed under the San Juan Creek Watershed Action Plan Strategy Tables.  Additionally, watershed 
colloborative efforts that San Clemente participates in on behalf of the San Juan Creek Watershed are also contributable to the San Clemente Coastal Streams Watershed.

The City has been following up on actions 
recommended in the study. The City has and will 
continue to inpsect and sample target storm drains 
within the watershed, and the City cleaned the 
diversion point for a low flow, surface water 
diversion to aid with natural treatment. The City is 
also moving forward with a project to aggressively 
install satellite weather irrigation controllers, and will 
monitor runoff flows before and after the project to 
measure the runoff reduction. The City has also 
budgeted funds for additional further study on 
bacteria source identification. This is tentatively 
expected for FY08-09.

Source Investigation Study in Prima Deshecha 
Watershed (M01).

Ongoing/long-term.

SCCS-fib1b The City has made some progress in working with 
SCHS to eliminate discharges from car wash 
fundraisers. Water from these events flow from the 
site into the Segunda Deshecha Canada Channel 
(M02). SCHS administration has agreed to either 
physical site changes or new management 
measures to address car wash runoff. Also, with 
City staff assistance, SCHS has now fully 
implemented an active and ongoing recycling 
program.

Work with San Clemente High School (SCHS) to 
reduce nutrients, turbidity and trash.

City and school staff are looking into options that 
best capture runoff while allowing the activities to 
still take place. The City approved funds in FY07-08 
to help with a solution, which is expected to be 
implemented during FY07-08.

Ongoing/long-term.

ACTION

SCCS-fib1a

Ongoing/long-term.

Ongoing/long-term.Continue to develop program.

Operate and maintain three dry weather nuisance 
water diversions within the San Clemente Coastal 
Streams watershed.

Operated and maintained diversions. Continue to operate and maintain diversions.

Started work to draft a new ordinance and program 
guidance.

Develop a Fats, Oil and Grease (FOG) ordinance to 
help reduce the occurrence of sewer spills related to 
clogged pipes.

Exhibit 16:  Watershed Action Plan Strategy Table [Fecal Indicator Bacteria] Attachment D-1-3 November 15, 2007
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Introduction 
 
This Annual Report considers the efforts of the City of San Clemente and the County of 
Orange (the Permittees) during the 2006-07 reporting period to implement a watershed 
based water quality planning initiative in accordance with the requirements of NPDES 
Permit No. CAS 0108740 and the Drainage Area Management Plan (DAMP) – Watershed 
Action Plan (WAP) - San Mateo Creek Watershed.  This reporting period considers the 
fourth year of implementation of this initiative. 
 
The WAP represents one of the three separate, but nonetheless highly interrelated, water 
quality planning processes supported by the Permittees which are aimed at improving 
water quality in the watershed.  The three planning processes are DAMP/Local 
Implementation Plan (LIP) and DAMP/WAP with their focus on urban runoff and a 
third process focused on watershed system integrity.   
 
The characteristics of each of the planning processes are defined and the distinction is 
made between Baseline Best Management Practices (BMPs) and Enhanced BMPs.  These 
projects are considered to be characteristic of the DAMP/LIP and DAMP/WAP 
planning processes respectively.  However, the significant progress of the Permittees 
being made with respect to water quality protection and enhancement needs to be 
viewed in the context of all three planning processes.   
 
Program Highlights 
 
WAP Committee:  The Watershed Permittees participate in the WAP Committees of the 
other south Orange County watersheds. 
 
Public Education:  The Permittees organized watershed cleanup events and provided 
classroom education at which watershed concepts were highlighted in the adjacent San 
Clemente Coastal Streams Watershed.   
 
Public Participation:  The City of San Clemente founded the San Clemente Watershed 
Task Force, which presents environmental education for local business, volunteer and 
community organizations, with the Surfrider Foundation and the County of Orange.  
The City of San Clemente also has a supplemental outreach program under the auspices 
of Project Surf.   
 
All program documentation, including the San Clemente Coastal Streams WAP, is 
maintained on the widely publicized www.ocwatersheds.com website.  The number of 
“hits” on the San Clemente Coastal Streams/San Mateo Creek Watershed page of this 
website was 2,337 in the reporting period, a 17% increase in hits over the previous year. 
 
Pathogen indicator bacteria data for coastal waters is now directly available to the public 
at www.ocbeachinfo.com. 
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Water Quality Assessment:  This report provides a comparative evaluation of the impact 
of the major coastal outfalls on beach water quality related to pathogen indicator 
bacteria.  
 
Project Implementation:  While the intention of the DAMP/WAP is to focus on 
Enhanced BMP implementation, a complete account of the activities in a watershed that 
are contributing to the control of a constituent of concern necessarily has to consider 
Baseline BMPs and efforts focused on ecological outcomes (i.e. restoring a watershed’s 
natural biological functioning) in addition to Enhanced BMPs.   However, due to its 
largely natural condition, the San Mateo Creek watershed essentially functions as a 
reference watershed for bioassessment monitoring; therefore many of the BMP 
implementation plans executed in other watersheds are not applicable to this watershed.  
The San Mateo Creek Watershed Permittees are actively involved in collaborative BMP 
implementation efforts in adjacent watersheds.   
 
Report Organization 
 
The 2006-07 WAP Annual Report comprises five sections: 
 

Section 1.0 Introduction provides a summary of the program background, 
description of the watershed, program objectives, water quality planning 
processes, governance, and public participation; 
 
Section 2.0 Water Quality Monitoring and Assessment provides a description of the 
countywide water quality monitoring program and considers the local water 
quality constituents of concern; 
 
Section 3.0 Project Implementation discusses the distinction made between Baseline 
BMPs and Enhanced BMPs and reports on the status of these programs; 
 
Section 4.0  Effectiveness Assessment reviews the progress of the WAP water 
quality planning process with respect to general program objectives and specific 
objectives addressing pathogen indicator bacteria, the constituent of concern in 
the San Mateo Creek Watershed; and  
 
Section 5.0 Conclusion reviews the status of the watershed based planning effort 
after four years of implementation. 

 
The WAP and this Annual Report are integral components of the Permittees 
comprehensive efforts, using multiple planning processes across different scales of 
planning area, to manage surface water quality in highly urbanized watersheds.  The 
Permittees recognize that an iterative approach, involving systematic improvement and 
refinement across all program areas, is a necessary and defining characteristic of these 
efforts.  It is expected that the WAP will continue to be developed commensurate with 
the Permittees understanding of the issues affecting the watershed. 
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D-1.0 INTRODUCTION 
 
This report is the fourth Annual Progress Report for the Drainage Area Management Plan 
– San Mateo Creek WAP, a regulatory compliance and creek and coastal water quality 
planning and protection initiative focused on the management of urban runoff within 
the San Mateo Creek Watershed.  It summarizes the progress that has been made in 
2006-07 by the City of San Clemente, the County of Orange, and the Orange County 
Flood Control District (the Watershed Permittees) and identifies a schedule of 
management activities for 2007-08.  Previous publications relating to this watershed-
based planning initiative contain additional detail and this progress report, termed WAP 
Annual Report, should be reviewed in conjunction with these publications, which are:   
 

• Drainage Area Management Plan (DAMP) 
• DAMP/San Mateo Creek WAP (previously titled “Watershed Chapter”) 
• DAMP/Local Implementation Plans (LIPs) 
• Unified Annual Progress Report 2006-07 

 
These documents, except the city LIPs, are available at www.ocwatersheds.com. 
 
The report contains descriptions of: 
 

• All activities conducted by the Watershed Permittees; 
• Common activities conducted collectively by the Permittees; 
• Public participation mechanisms; 
• Watershed-based land use planning; 
• Proposed WAP revisions; 
• Monitoring activities not discussed in the Unified Annual Progress Report; and  
• Water quality improvements or degradation.  

 
D-1.1 Objectives 
 
The purpose of the DAMP/WAPs is to create a watershed-based water quality planning 
process that focuses on specific priority constituents of concern in urban runoff.  The 
program objectives of the DAMP/San Mateo Creek WAP are: 
 

• To establish a Watershed Committee and encourage actions arising from its 
deliberations;  

• Enhance the extent of public participation in watershed issues, through Permittee 
and public interaction at watershed events, annual/semi-annual “Clean Up 
Days,” and other activities; 

• Educate the public regarding water quality issues;  

• Modify jurisdictional plans and policies to reflect potential impacts to water 
quality at a watershed-scale;  
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• To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in municipal National Pollutant Discharge Elimination 
System (NPDES) Stormwater Permit (Order No. R9-2002-0001, NPDES NO. 
CAS0108740; 

 
• To identify the most significant water quality issues and constituents of concern 

on a watershed scale and relate these to urban sources; 
 

• To focus the pollution prevention and source controls implemented at a 
individual jurisdiction level on the identified constituents of concern and to 
identify any jurisdiction-specific treatment control opportunities; 

 
• To identify the water quality issues that are most appropriately addressed 

through a multi-jurisdictional watershed-scale approach; 
 

• To incorporate information obtained from prior planning studies; 
 

• To develop an integrated plan of action that results in meaningful water quality 
improvement in the San Mateo Creek Watershed at a watershed scale that 
balances economic, social and environmental constraints; and 

 
• To identify indicators to track progress. 

 
D-1.2 San Mateo Creek Watershed 
 
The San Mateo Creek Watershed within Orange County covers about 20 square miles. 
Most of San Mateo Creek and its outlet to the Pacific Ocean are actually located in San 
Diego County, but the upstream-most portion of the San Mateo Creek Watershed is 
located in Orange County.  The portion of San Mateo Creek within Orange County flows 
through unincorporated Orange County before entering the City of San Clemente.  It 
then re-enters San Diego County, ultimately discharging into the Pacific Ocean at San 
Onofre State Beach.  
 
The San Mateo Creek tributaries include Gabino Canyon, Paz Canyon, and Blind 
Canyon, which combine and flow into Cristianitos Creek.  The tributaries are also joined 
by several small, unnamed drainages as they make their way through the watershed.  
The Paz Canyon tributary flows into Gabino Canyon before combining with the Blind 
Canyon tributary.  This tributary then flows through the area proposed for the Foothill 
Transportation Corridor and flows into Cristianitos Creek, which ultimately discharges 
into San Mateo Creek within San Diego County.   
 
The designated beneficial uses in the San Mateo Creek watershed are shown in Table D-
1.1. 
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D-1.3 Background 
 
D-1.3.1  Water Quality Protection and Planning 
 
In California, regulatory protection and administration of water quality is primarily the 
responsibility of the State Water Resources Control Board (SWRCB) and the nine 
Regional Water Quality Control Boards (RWQCBs).  Each of the RWQCBs is required to 
adopt a water quality control plan, or Basin Plan.  Basin Plans establish or designate 
beneficial uses (the uses of water necessary for the survival and well being of humanity, 
plants and wildlife) for inland and coastal waters, set narrative and numerical water 
quality objectives that must be attained or maintained to protect the designated 
beneficial uses, and describes implementation programs to protect beneficial uses.   
 
Under state law (Porter-Cologne Water Quality Control Act), water quality standards 
are beneficial uses to be made of a water body, the established water quality objectives 
(both narrative and numeric), and the State’s nondegradation policy.   CWA section 
303(d) requires states to list waters not meeting applicable water quality standards and 
to establish total maximum daily loads (TMDL) for the pollutants impairing those 
waters.  A TMDL is a numerical calculation of the amount of a pollutant that a water 
body can assimilate and still meet standards.  A TMDL includes one or more numerical 
targets that represent attainment of the applicable standards and an allocation of the 
load among the various sources of the pollutant. 
 
The RWQCB’s principal means of achieving water quality objectives and the protecting 
beneficial uses designated in Basin Plans is through the adoption and administration of 
waste discharge requirements, including NPDES permits, to control the discharge of 
wastes, which may impact surface and groundwater quality.  NPDES permits are issued 
under the federal Clean Water Act (CWA), Title IV “Permits and Licenses” Section 402.  
Section 402 was amended in 1987 to create NPDES permitting requirements for 
municipal operators of storm drain systems. 
 
The environmental rationale for creating waste discharge requirements for municipal 
discharges of stormwater was recognition of the adverse impacts of watershed 
urbanization on streams including increased loadings to surface water of sediment, 
nutrients, oxygen demanding material, bacteria, metals, pesticides, and other 
constituents.  With the addition to the CWA of Section 402(p), this diffuse pollution 
associated with the urban landscape, was brought into a permitting regime that had 
previously been focused on industrial process wastewater and treatment plant effluent.      
   
The Program is concerned with the imprint of urban development on the landscape.  
Urbanization creates rooftops, driveways, roads and parking lots (Schueler and Holland, 
20001, use the term “Imperviousness” as the unifying theme for understanding the 
adverse hydrologic impacts of urbanization) which (1) increase the timing and volume 
of rainfall runoff (compared to pre-development conditions) and (2) provide a source of 

                                                 
1/ The Practice of Watershed Protection, 2000, T.R. Schuler and H.K. Holland, The Center for Watershed 
Protection. 
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pollutants that are flushed or leached by rainfall runoff into aquatic systems.  The 
environmental consequences of these impacts are loss or impairment of aquatic 
beneficial uses due to: 
 

• Water quality degradation due to increased loadings of sediment nutrients, 
metals hydrocarbons, pesticides and bacteria; 

 
• Stream channel instability and habitat loss due to the increased severity and 

frequency of floods; 
 

• Increased water temperatures due to solar energy absorption by urban surfaces 
and elimination of riparian shading, and  

 
• Loss of groundwater recharge. 

 
D-1.3.2  The Orange County Stormwater Program 
 
Orange County received its first Municipal Separate Storm Sewer Systems (MS4) permits 
(referred to as First Term Permits) in 1990.  Municipal Stormwater Permit Order No. R9-
2002-0001 (NPDES No. CAS 0108740) is the Third Term NPDES permit issued 
collectively to the 13 municipal entities within the area of Orange County under the 
jurisdiction of the San Diego Regional Water Quality Control Board.  The permit 
implements the federal CWA mandate and requires the Permittees to (1) reduce the 
discharge of pollutants discharged from municipal storm drain systems to the maximum 
extent practicable and (2) to eliminate most types of non-stormwater discharges.  
 
With the adoption of the Third Term Permit, the Permittees were required to develop 
and implement a watershed-based management process to complement the established 
countywide stormwater program.  The purpose of this separate watershed based effort 
is primarily to provide a local focus on the highest priority water quality 
issues/pollutants in each watershed.  In addition, the Third Term Permit requires the 
Permittees to use this separate planning process to foster local public education and 
participation and encourage land use planning at the watershed scale.  
 
D-1.3.3  Watershed Management 
 
Watershed management is the term used for the approach to water quality planning that 
places an emphasis on the watershed (the area draining into a river system, ocean or 
other body of water through a single outlet) as the planning area and solutions to 
problems that cut across programs and jurisdictions.  Watershed management seeks to 
build upon existing management programs and resources, but has as its goal watershed 
system integrity.  The U.S. Environmental Protection Agency (USEPA) advocates this 
approach, particularly with respect to addressing the more intractable issues of habitat 
degradation and non-point source (or diffuse) pollution and suggests that it is beneficial 
because it can: 
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• Provide a context for integration, by  

o using practical, tangible management units that people understand  

o focusing and coordinating efforts  

o finding common ground and meeting multiple needs 

• Provide a better understanding and appreciation of nature, by  

o understanding nature's interrelated processes  

o helping answer the question, "What are we trying to protect?"  

o linking human activities to nature's response  

o appreciating how nature's processes can benefit people  

o identifying ways we can work with watershed processes 

• Yield better management, by  

o generating ecologically-based, innovative, cost-effective solutions  

o forging stronger working relationships  

o supporting consistent, continuous management  

 
D-1.4 Program Approach 
 
The approach taken to develop the DAMP/San Mateo Creek WAP recognizes that the 
jurisdictional DAMP/LIPs and the DAMP/WAPs represent the principal policy and 
program documents for two separate, but nonetheless similar and highly 
interdependent, water quality planning processes targeting the control of pollutants in 
urban runoff.    
 
With respect to project implementation, the distinction is made between Jurisdictional 
and Watershed Cooperative projects.  Where water quality issues that are determined to be 
specific to a jurisdiction, they would be referred to that jurisdiction and thereafter be 
addressed as a jurisdictional program initiative through the DAMP/LIP.  Alternatively, 
the issue may originate from multiple jurisdictions within the watershed.  In this 
instance, the problem would be most effectively addressed on a partnership basis as a 
watershed cooperative effort. 
 
The following elements of the DAMP are then incorporated on the watershed and 
jurisdictional levels to: 

 
• Establish a baseline set of BMPs that are applicable to all areas and that are 

proven and cost-effective; 
• Monitor water quality to assess progress and identify urban impacts on receiving 
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water; 
• Prioritize waterbodies for corrective action, with those listed as impaired having 

a higher priority; and 
• Focus on enhanced BMPs for constituents of concern at a watershed or 

jurisdictional level, as appropriate. 
 
These elements become the basis of an iterative planning process, which support the 
progressive evolution attainment of water quality standards, as required by the NPDES 
Permits.  A defining feature of the iterative planning process is the continual analysis, 
measurement and improvement through the quality loop which is illustrated in a 
simplified form in Figure D-1.1. 
 
Assessing:  Assessing environmental conditions and programmatic performance, 
establishing the goals and targets to be achieved, and determining the route to be taken 
and the measurements to track success; 
 
Planning:  Designing activities to achieve the goal, identifying the needed skills and 
expertise, and designating responsibility for achieving desired outcomes; 
 
Implementing:  Bringing the process into effect in an efficient and effective manner, and 
 
Monitoring:  Evaluating the effectiveness of the Implementing stage. 
 
There is also recognition that these efforts are, in many watersheds in Orange County, 
supportive of a third planning process that is focused on watershed system integrity 
rather than water quality outcomes.  The different characteristics of these processes are 
compared in Table D-1.2. 
 
D-1.5 Governance 
 
D-1.5.1  WAP Committee 
 
The WAP Committee comprises representatives of the City of San Clemente and the 
County of Orange.   
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Table D-1.1:  Designated Beneficial Uses – San Mateo Creek 

Inland Surface 
Water 

REC-1 REC-2 WARM COLD WILD RARE SPWN 

San Mateo 
Creek        

Devil Canyon        

Cold Spring 
Canyon        

San Mateo 
Canyon        

Los Alamos 
Canyon        

Wildhorse 
Canyon        

Tenaja Canyon        

Bluewater 
Canyon        
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Inland Surface 
Water 

REC-1 REC-2 WARM COLD WILD RARE SPWN 

Nickel Canyon        

Christianitos 
Creek      

 
 

Gabino 
Canyon      

 
 

La Paz Canyon        

Blind Canyon        

Talega Canyon        

 
 
 REC1 REC2 BIOL WILD RARE MAR MIGR SPWN 

San Mateo 
Creek Mouth 

        

 
Existing -   Potential -  
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Contact Water Recreation (REC-1) - Includes uses of water for recreational activities involving body contact where ingestion of 
water is reasonably possible. 
 
Non-Contact Water Recreation (REC-2) - Includes uses of water for recreational activities involving proximity to water. 
 
Warm Freshwater Habitat (WARM) - Includes uses of water that support warm water ecosystems. 
 
Cold Freshwater Habitat (COLD) – Includes uses of water that support cold water ecosystems. 
 
Marine Habitat (MAR) – Includes uses of water that support marine ecosystems. 
 
Wildlife Habitat (WILD) - Includes uses of water that support terrestrial ecosystems. 
 
Rare, Threatened, or Endangered Species (RARE) – Includes uses of water that support habitats necessary for the survival and 
successful maintenance of plant or animal species established under state or federal law as rare, threatened or endangered. 
 
Spawning, Reproduction or Early Development (SPWN) – Includes uses of water that support high quality aquatic habitats suitable 
for reproduction and early development of fish. 
 
Preservation of Biological Habitats of Special significance (BIOL) – Supports uses of water that support designated areas or 
habitats such as reserves or Areas of Special Biological Significance. 
 
 

Source:  http://www.waterboards.ca.gov/sandiego/programs/basinplan.html 
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Table D-1.2:  Water Quality/Watershed Management Processes 

 LIP WAP Watershed Planning 
Geographic Area 
Covered by Plan 

Defined by political 
(city/county) boundaries 

Defined by hydrologic boundaries Defined by hydrologic boundaries 

Planning Process Focused on reducing 
discharges of pollutants in 
urban runoff and stormwater 
pollution on a uniform 
countywide basis. In 
conformance with 
DAMP/LIP and NPDES 
permits requirements. 

Focused on improving local 
receiving water quality where it is 
adversely impacted by urban 
runoff and stormwater pollution. In 
conformance with DAMP/WAP, 
NPDES permit requirements and 
303(d) list/TMDLs.   

Focused on improving/restoring 
watershed system integrity.  In 
conformance with local community 
interest and stakeholder- 
determined resource management 
priorities. 

Framework Directed by Orange County 
Stormwater Program 
committee structure and 
Regional Board review. Public 
consultation principally 
through CEQA 
process/Regional Board 
review. 

Directed by watershed municipal 
and public water agency 
stakeholders. Characterized by 
public consultation and non-policy 
making participation. 

Directed by watershed municipal 
and public water and resource 
agency stakeholders. Characterized 
by NGO and public participation.  
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Table D-1.2:  Water Quality/Watershed Management Processes (Cont.) 

Assessment Based on information from 
countywide municipal and 
regional cooperative 
investigations of stormwater 
and receiving water quality.  
Assessments are undertaken 
on an annual and 5 year basis. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations. Assessments are 
undertaken on an annual basis. 
Assessment also includes socio 
economic indices such as degree of 
public participation and level of 
funding in watershed projects. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations of watershed system 
integrity.  
 

Planning Broad based approach with 
emphasis on well established 
pollution prevention and 
source control measures 

Pollutant specific approach with 
emphasis on treatment controls and 
consideration of innovative 
regional solutions 

Broad based approach with 
emphasis on ecological outcomes 
including habitat and channel 
restoration 

BMP 
Implementation 

Individually by the 
Watershed Permittees focused 
on pollution prevention in 
upland areas.  Emphasis on 
jurisdictional projects and 
baseline BMPs. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies.  Focused on pollution 
prevention and source controls.  
Emphasis on enhanced BMPs. 
Projects may be jurisdictional or 
watershed cooperative. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies. Focused on waterbody 
and riparian habitat restoration.  
Emphasis on watershed cooperative 
projects. 

Monitoring Considers pollutant load 
reduction  

Considers beneficial use attainment Considers beneficial use attainment 
and stream system integrity and 
functioning of local governance 
group 
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Figure D-1.1:  Water Quality Planning Process 
 

 

Geographic Area 
 
 
 
 
 
 
 
 
 
 
       

 Planning Process 

Assess 

Implement 

Monitor Plan Framework 
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D-2.0 WATER QUALITY MONITORING & ASSESSMENT 
 
The WAP is a management initiative aimed at contributing to the attainment of water 
quality in the San Mateo Creek Watershed that provides for the protection and 
propagation of wildlife and for recreation in and on the water.  The water quality of the 
creek and its coastal receiving waters can be defined by both a set of concentrations, 
speciations, and physical partitions of organic and inorganic substances and the 
composition and state of its aquatic biota.  While the various monitoring efforts address 
all elements of this definition, the discussion focuses on pathogen indicator bacteria.   
 
D-2.1 Monitoring  
 
Monitoring is a key element of any management program.  Monitoring provides data 
that can be used to inform management decisions about the environment, its resources 
and the human activities affecting them.  Environmental monitoring data documents 
existing conditions and, if collected repeatedly, provides evidence of changes in these 
conditions.  In addition, in the absence of prior information, monitoring establishes a 
starting point for future comparisons (NAS, 19901). 
 
The principal monitoring efforts in the watershed are the data collection efforts of the 
Permittees Countywide Third Term Permit Monitoring Program and the Orange County 
Health Care Agency’s Coastal Pathogen Indicators Monitoring Program. 
  
D-2.1.1  NPDES Third Term Permit Monitoring Program 
 
The NPDES Third Term Monitoring Program developed for the San Diego Region 
comprises separate wet weather and dry weather monitoring programs.  
 
D-2.1.1.1  Wet Weather Monitoring Program 
 
The NPDES Third Term Permit wet weather monitoring program (details on its 
development and implementation are included in DAMP Section 11.0 - Exhibit 11-I) 
consists of four elements:  
 

• Coastal Stormdrain Outfall Monitoring - Using a suite of bacterial indicators at high 
priority drain outfalls, track compliance with regulatory standards and any 
improvements due to BMP implementation (This program element includes 
numerous sites along the full extent of the coastline in this region – See Unified 
Report Section C-11, Figure C-11.17);  

 
• Urban Stream Bioassessment Monitoring -Using a “triad” of indicators 

(bioassessment, chemistry, toxicity), describe impacts on stream communities 
and the relationship of impacts to runoff, based on comparisons with 
reference locations on a year-to-year time frame (This program element 

                                                 
1/ Managing Troubled Waters, National Academy of Sciences, 1991. 
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includes both reference sites and urban-influenced sites throughout the 
region –  See Unified Report Section C-11, Figure C-11.2); 

 
• Long-Term Mass Emissions Monitoring - Using measurements of key pollutants, 

measure loads over a time frame of years to decades to compare with past and 
present levels (This program element includes several sites at or near the bottom 
of major drainages – See Unified Report Section C-11, Figure C-11.15); 

 
• Ambient Coastal Receiving Waters Monitoring - Using measurement of runoff 

plume characteristics and extent, as well as measures of a suite of physical, 
chemical, and biological indicators, improve understanding of the impacts of 
runoff plumes on near-shore ecosystems (This program element includes sites 
along the coast as well as in Dana Point Harbor – See Unified Report Section C-
11, Figure C-11.22). 

 
D-2.1.1.2  San Diego Dry Weather Monitoring Program  
 
Details on development and implementation of the dry weather monitoring program are 
included in DAMP Section 11.0 - Exhibit 11-II.  The Third Term Permit dry weather 
monitoring program comprises a single program element:  
 

• Dry Weather Monitoring – Using measurements of key pollutants, identify 
potential illegal discharges and illicit connections, based upon comparison with 
historical data and available estimates of background levels.  Note that there 
were no dry weather monitoring sites sampled during the 2005 and 2006 seasons 
in the San Mateo Creek watershed. 

 
D-2.1.2  Orange County Health Care Agency 
 
Over the past 40 years, the Health Care Agency (also known as Environmental Health) 
and local sanitation agencies (Orange County Sanitation District and South Orange 
County Wastewater Authority) have been testing the coastal waters in Orange County 
for bacteria that indicate possible presence of disease-causing pathogens.  Samples are 
collected weekly at approximately 150 ocean, bay and drainage locations throughout 
coastal Orange County. Pathogen indicator bacteria data for coastal waters is now 
directly available to the public at www.ocbeachinfo.com. 
 
D-2.2 Water Quality Assessment 
 
D-2.2.1 Pathogen Indicator Bacteria 
 
The cause-effect relationship between fecally-associated microbes and disease 
transmission has been appreciated since the late 19th Century.  Waterborne pathogens 
include a broad range of bacteria and viruses that are difficult to identify and isolate. 
Thus, certain bacteria are used as indicator organisms.  Indicator organisms are easier to 
identify in the environment and are associated with other pathogens known to be 
harmful to human health.  Bacteria used as indicator organisms include fecal coliform 
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and Enterococci.  High densities of indicator bacteria indicate the likely presence of 
pathogenic organisms.  Thus, the number of fecal coliforms and Enterococcus present is 
a measure of the degree of health risk associated with the beneficial use of the water, 
such as swimming or shellfish harvesting.   
 
Sources of indicator bacteria may be: 

• Environmental - soils, decaying vegetation.  
• Animal wastes - birds, dogs, cats or rabbits.  
• Humans - sewage, kids with diapers, shedding from body.  
• Storm water or urban runoff. 

  
The California Ocean Water –Contact Sports Standards (California Code of Regulations 
Title 17 and the California Health and Safety Code) are: 
 
Single Sample Standards 
 

• Total coliforms:  10,000 organisms/100ml 
• Fecal coliforms: 400 organisms/100ml 
• Enterococci: 104 organisms/100ml 
• Fecal:  Total Coliform Ratio: >1,000 total coliforms if ratio exceeds 0.1 

  
30 Day Geometric Log Mean Standards 

  
• Total Coliforms: 1,000 organisms/100ml  
• Fecal Coliforms: 200 organisms/100ml 
• Enterococci: 35 organisms/100ml 

 
D-2.2.2 Results of NPDES Monitoring Program 
 
The purpose of the DAMP/WAP is to focus management efforts on priority constituents 
of concern.  Moreover, the water quality issue currently of greatest public concern is 
pathogen pollution of beaches and the resulting potential for human health impacts. 
Consequently, this discussion primarily considers, based upon the findings from 
analyses of the Wet Weather Monitoring Program - Coastal Storm Drain Outfall data, 
the impact of stormdrain outfalls on coastal waters.  These analyses combined a number 
of approaches, applied on a regional basis, to identify the most potentially problematic 
outfalls that were most likely to be exerting an influence on coastal receiving water.  This 
approach goes beyond simple comparisons to regulatory standards to include 
assessments of the persistence of exceedances of such standards as well as of the 
statistical strength of the relationship between each stormdrain and its nearby receiving 
water.  These analyses included: 
 

1. Comparing indicator levels in the surfzone receiving waters of each drain to the 
State’s Ocean Water–Contact Sports Standards  (also referred to as “AB411” 
standards); 

2. Ranking drains based upon the proportion of total possible exceedances of the 
AB411 standards over the course of the entire year and within the AB411 season; 
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3. Plotting indicator levels in the receiving water vs. those in the drain;  
4. Ranking drains in terms of the slope of the linear regression of receiving 

indicator levels vs. those in the drain; and 
5. Placing particular emphasis on those monitoring results collected when drains 

were observed to be flowing to the ocean. 
 
While the major findings are summarized below, a more complete discussion of these 
results can be found in Unified Report Section C-11.  The value of this approach is two-
fold.  First, the combination of analysis approaches produces a more robust set of 
conclusions than any single approach would, providing more confidence for targeting 
management actions at outfalls of most concern.  Second, the regional analysis places 
results from individual drains into a larger context, thus supporting the prioritization 
effort and ensuring that follow-up efforts at source identification and control are 
properly targeted. 
 
D-2.2.2.1 Patterns of AB411 Exceedances   
 
Table D-2.1 (a-b) shows the proportion of all samples exceeding AB411 standards in the 
receiving water upcoast and downcoast of coastal drains for the entire year and for the 
AB411 season.  Table D-2.1a presents results based on all available samples and Table 
D-2.1b for only that subset of sampling events during which the outfall flows was 
observed to actually flow to the ocean. Figures D-2.1 (a-b) and D-2.2 (a-b) summarize 
these data and show the regional pattern of exceedances for the entire year and for the 
AB411 season. 
 
 The ranking of drains was the same as in previous years for the entire year, but changed 
somewhat during the AB411 season.  
 
The exceedances were predominantly for Enterococcus and less so for fecal and total 
coliforms.  Exceedances for Enterococcus were also clustered in the wet season, with 122 
of the total of 340 Enterococcus exceedances occurring during the AB411 season.  Finally, 
the number of exceedances of the AB411 standards observed in the data representing 
stormdrain discharges reaching the ocean (as opposed to ponding on the beach or 
soaking into the sand) during AB411 season were 80 for Enterococus, 31 for fecal 
coliform, and 38 for total coliform. 
 
D-2.2.2.2  Influence of Outfall on Receiving Water 
 
Linear regression was used to evaluate the strength of the relationship between 
concentrations of indicator bacteria in the discharge from a stormdrain and the 
concentrations of indicator bacteria in the respective receiving waters.  For each 
sampling, the stormdrain concentration an indicator was plotted against its 
corresponding receiving water concentration.  For each site a plot was created for each 
indicator (total, coliform, fecal coliform, Enterococcus) for each of four conditions (All 
Year, AB411 Season, All Year-Flows to Ocean Only, AB411 Season-Flows to Ocean 
Only). The purpose of this analysis was to identify those outfalls that had the most 
consistent relationship, both for the entire year and during the AB411 season, between 
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the outfall discharge and the receiving water. The assumption underlying this analysis 
was that the strength of the regression reflected the strength of each drain’s influence on 
its nearby receiving water. Table D-2.2 (a-d) ranks the drains in terms of the strength of 
this relationship, as measured by the significance, or “p” value, of the regression slope 
for the four conditions. It is important to note that a highly significant regression is not, 
by itself, indicative of a potentially problem drain. A statistically significant regression 
must be combined with a relatively high proportion of exceedances, particularly in the 
AB411 season and when the drain is flowing to the ocean. 
 
D-2.3 Summary 
 
Taken together, these analyses identified several overall patterns, including: 
 
 Unlike in 2005-06, the proportion of exceedances is relatively equivalent in the entire 

year and in the AB411 season, both for all data collected and subset of samples when 
drains were flowing to the ocean. This reflects the lower total rainfall and the lower 
frequency of large storms in 2006-07. 

 Focusing on conditions when drains flow to the ocean shifts the relative ranking of 
stations, both in terms of proportion of exceedances and the significance of 
regressions between indicator concentrations in the drain and in the surfzone.  The 
most pronounced effect can be seen in the difference in the exceedance proportions 
for San Juan Creek (SJC1). 

 Regressions are somewhat less strongly significant in the AB411 season than in the 
entire year (Table D-2.2), implying that the relationship between drains and nearby 
receiving waters is tighter in the rainy season. 

 
Data from all analyses were combined to identify a set of sites of particular interest.  
Sites were selected based on a relatively high proportion of exceedances combined with 
highly significant regressions across all three indicators.  Additional subjective weight 
was given to those drains that ranked highly on these criteria at times when the drain 
was flowing to the ocean, on the assumption that this condition best represents the times 
when the drain is impacting the surfzone.  Finally, each drain’s discharge rate was 
considered in assessing its potential to affect the surfzone. These drains are: 
 
 SCM1 (Salt Creek mouth) 
 POCHE (Prima Deshecha Channel mouth) 
 PICO (Segunda Deshecha Channel mouth) 
 SJC1 (San Juan Creek mouth) 
 ACM1 (Aliso Creek mouth) 

 
This set of sites is the same as the set identified last year with the exception that the Pearl 
Street Drain (PEARL) in Laguna Beach has dropped off the list and the Segunda 
Deshecha Channel (PICO) moved onto the list.  The Pearl Street Drain (PEARL) in 
Laguna Beach dropped from its prior high priority ranking (Conditions at Drains of 
Highest Concern: 2005-06 PEA Table C-11.19) due to a reduction in percentages of 
AB411 exceedances in its receiving waters and reduction in the significance of the 
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relationship between the concentration of indicators in the stormdrain relative to the 
receiving waters.   
 
The receiving waters of the Segunda Deshecha channel (PICO) in San Clemente showed 
an increase in percentage of AB411 single sample standard exceedances and a 
strengthening of the relationship between the concentration of indicators in the 
stormdrain relative to those in its the receiving waters.  The Segunda Deshecha channel, 
is currently under construction for a diversion project which may effectively divert all 
dry-weather urban runoff. 
 
The exceedance rate for SCM1 has remained approximately the same during the AB411 
season, but this drain has highly significant regressions for all indicators in all 
conditions. 
 
Table D-2.3 summarizes conditions at these five drains.  All except Aliso Creek mouth 
typically have stagnant sections or scour ponds at or very near their mouth that drain to 
the surfzone.  Two (Salt Creek mouth and San Juan Creek mouth) also have large 
concentrations of birds that are almost always present.  These drains have higher flow 
rates than all other sites.  All except San Juan Creek mouth had highly significant 
regressions for at least some indicators for the entire year, suggesting a potentially 
strong effect of these drains on the nearby receiving water.   
 
These results show that a high exceedance rate in the receiving water is not necessarily 
associated with a strong statistical relationship with values in the drain. For example, 
the BLUBRD and BLULGN site have strongly significant regressions but relatively low 
exceedance rates, while site SJC1 displayed the opposite pattern. SCCWRP’s study of 
bacterial indicator levels at reference beaches (SCCWRP Tech. Rpt. #448) showed that 
exceedance levels at reference beaches were very low during dry weather but reached 
levels as high as 33% during wet weather. The exceedance levels documented in Table 
D-2.1 are in some instances higher than this. The SCCWRP study will thus provide a 
basis in subsequent analyses for estimating the degree of anthropogenic contribution to 
these exceedance levels.  
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Table D-2.1a:  Proportion of All Samples Exceeding AB411 Standards Near Coastal 
Stormdrains (Annual Report Table C-11.15a) 

Entire Year AB411 Season 

Rank Station Avg Hits Rank Station Avg Hits 
1 BLUBRD 0.000 1 BLUBRD 0.000 
1 DUMOND 0.000 1 CSBMP1 0.000 
1 EMRLD 0.000 1 DUMOND 0.000 
1 HEISLR 0.000 1 EMRLD 0.000 
1 WEST 0.000 1 HEISLR 0.000 
2 ELMORO 0.003 1 LADERA 0.000 
2 VICTRA 0.003 1 MAINBC 0.000 
3 LADERA 0.006 1 RIVERA 0.000 
3 MAINBC 0.006 1 SCCS52 0.000 
4 RIVERA 0.011 1 TRFCYN 0.000 
4 TRFCYN 0.011 1 VICTRA 0.000 
5 BLULGN 0.012 1 WEST 0.000 
6 PEARL 0.015 2 CSBBR1 0.005 
7 ACM1 0.017 2 ELMORO 0.005 
8 CLEO 0.018 3 CLEO 0.009 
9 SCCS52 0.024 4 SCCS17 0.011 

10 SCCS17 0.025 5 LINDAL 0.015 
11 LINDAL 0.034 5 PEARL 0.015 
12 MARIPO 0.042 6 ACM1 0.019 
13 CSBMP1 0.049 6 BLULGN 0.019 
14 PIER 0.052 7 DSB1 0.022 
15 CSBBR1 0.060 8 MARIPO 0.038 
16 DSB1 0.079 9 DSB4 0.067 
17 DSB4 0.129 10 PIER 0.069 
18 PICO 0.152 11 SJC1 0.083 
19 SCM1 0.173 12 DSB5 0.104 
20 DSB5 0.218 13 PICO 0.142 
21 SJC1 0.221 14 SCM1 0.185 
22 POCHE 0.296 15 POCHE 0.373 

Note: No stations fall within the San Mateo Creek Watershed 
 
 
 
1 Hits refers to number of exceedances. 
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Table D-2.1b: Proportion of Samples Exceeding AB411 Standards Near Coastal 
Stormdrains When Drain Flows to the Ocean (Annual Report Table C-
11.15b) 

 

Entire Year AB411 Season 

Rank Station Avg Hits Rank Station Avg Hits 
1 BLUBRD 0.000 1 BLUBRD 0.000 
1 CLEO 0.000 1 CLEO 0.000 
1 DUMOND 0.000 1 CSBBR1 0.000 
1 ELMORO 0.000 1 ELMORO 0.000 
1 HEISLR 0.000 1 HEISLR 0.000 
2 MAINBC 0.010 1 MAINBC 0.000 
3 ACM1 0.016 2 ACM1 0.014 
4 BLULGN 0.026 3 PEARL 0.021 
5 PEARL 0.030 4 BLULGN 0.037 
6 MARIPO 0.083 5 MARIPO 0.056 
6 PIER 0.083 6 PICO 0.167 
7 CSBBR1 0.167 7 SCM1 0.220 
7 PICO 0.167 8 DSB5 0.333 
8 SCM1 0.197 9 POCHE 0.367 
9 POCHE 0.286 10 LINDAL 0.500 

10 CSBMP1 0.333 11 SJC1 0.667 
10 RIVERA 0.333    
10 SCCS17 0.333    
10 SCCS52 0.333    
10 TRFCYN 0.333    
11 LINDAL 0.417    
12 DSB5 0.500    
13 SJC1 0.510       

Note: No stations fall within the San Mateo Creek Watershed 
 
 
 

1 Hits refers to number of exceedances. 
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Table D-2.2a:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data from the Entire Year (Annual Report Table C-11.18a) 

Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 BLULGN < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 PICO < 0.0001 1 BLULGN < 0.0001 1 BLULGN < 0.0001 
1 POCHE < 0.0001 1 MARIPO < 0.0001 1 POCHE < 0.0001 
1 SCM1 < 0.0001 1 PICO < 0.0001 1 SCM1 < 0.0001 
2 ACM1 0.0003 1 PIER < 0.0001 2 LINDAL 0.0065 
2 MARIPO 0.0003 1 POCHE < 0.0001 3 SCCS17 0.0091 
3 DSB4 0.0062 1 SCM1 < 0.0001 4 DSB4 0.0188 
4 SJC1 0.0073 2 DSB4 0.0001 5 PICO 0.0245 
5 MAINBC 0.0084 3 SCCS52 0.0018 6 DSB5 0.0279 
6 DSB5 0.0098 4 CLEO 0.0211 7 TRFCYN 0.0542 
6 TRFCYN 0.0098 5 DSB5 0.0294 8 CLEO 0.056 
7 SCCS17 0.0166 6 DUMOND 0.0684 9 MARIPO 0.058 
8 SCCS52 0.0419 7 PEARL 0.0786 10 DUMOND 0.085 
9 EMRLD 0.0423 8 VICTRA 0.0799 11 VICTRA 0.1438 

10 CLEO 0.0445 9 LINDAL 0.0979 12 BLUBRD 0.16 
11 RIVERA 0.1871 10 SCCS17 0.1188 13 RIVERA 0.1768 
12 PIER 0.3466 11 WEST 0.1566 14 WEST 0.2123 
13 LADERA 0.383 12 MAINBC 0.2264 15 PIER 0.2481 
14 PEARL 0.4058 13 RIVERA 0.2986 16 HEISLR 0.3654 
15 BLUBRD 0.4913 14 TRFCYN 0.4045 17 CSBBR1 1 
16 CSBBR1 1 15 CSBMP1 0.4399 17 CSBMP1 1 
16 CSBMP1 1 16 LADERA 0.4417 17 DSB1 1 
16 DSB1 1 17 HEISLR 0.4821 17 ELMORO 1 
16 DUMOND 1 18 BLUBRD 1 17 EMRLD 1 
16 ELMORO 1 18 CSBBR1 1 17 LADERA 1 
16 HEISLR 1 18 DSB1 1 17 MAINBC 1 
16 LINDAL 1 18 ELMORO 1 17 PEARL 1 
16 VICTRA 1 18 EMRLD 1 17 SCCS52 1 
16 WEST 1 18 SJC1 1 17 SJC1 1 

Note: No stations fall within the San Mateo Creek Watershed 
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Table D-2.2b:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data from the AB411 Season (Annual Report Table C-11.18b) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 BLUBRD < 0.0001 1 BLUBRD < 0.0001 1 BLULGN < 0.0001 
1 SCM1 < 0.0001 1 BLULGN < 0.0001 2 SCM1 0.0001 
2 EMRLD 0.0003 1 SCM1 < 0.0001 3 ACM1 0.0103 
3 BLULGN 0.0012 2 ACM1 0.0011 4 MARIPO 0.0579 
4 PICO 0.002 3 PICO 0.0017 5 POCHE 0.1357 
5 DSB5 0.01 4 MARIPO 0.0046 6 BLUBRD 0.159 
6 SJC1 0.035 5 PIER 0.0106 7 SJC1 0.1806 
7 ACM1 0.0591 6 CSBMP1 0.0278 8 PICO 0.2181 
8 TRFCYN 0.083 7 POCHE 0.0284 9 CLEO 0.2723 
9 CLEO 0.1143 8 PEARL 0.106 10 MAINBC 0.2732 

10 CSBMP1 0.1749 9 CLEO 0.1365 11 PEARL 0.3386 
11 POCHE 0.2072 10 HEISLR 0.1484 12 LINDAL 0.3656 
12 VICTRA 0.2113 11 TRFCYN 0.1502 13 CSBMP1 0.4059 
13 WEST 0.2528 12 EMRLD 0.1919 14 DSB1 0.4751 
14 MARIPO 0.2552 13 DSB1 0.2216 15 CSBBR1 1 
15 HEISLR 0.3015 14 CSBBR1 0.2244 15 DSB5 1 
16 CSBBR1 0.4096 15 DUMOND 0.2339 15 DUMOND 1 
17 PEARL 0.4279 16 DSB5 0.2894 15 ELMORO 1 
18 PIER 0.459 17 WEST 0.3431 15 EMRLD 1 
19 DSB1 1 18 ELMORO 1 15 HEISLR 1 
19 DUMOND 1 18 LADERA 1 15 LADERA 1 
19 ELMORO 1 18 LINDAL 1 15 PIER 1 
19 LADERA 1 18 MAINBC 1 15 RIVERA 1 
19 LINDAL 1 18 RIVERA 1 15 SCCS52 1 
19 MAINBC 1 18 SCCS52 1 15 TRFCYN 1 
19 RIVERA 1 18 SJC1 1 15 VICTRA 1 
19 SCCS52 1 18 VICTRA 1 15 WEST 1 

Note: No stations fall within the San Mateo Creek Watershed 
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Table D-2.2c: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data From the Entire Year for Drains Flowing to the Ocean (Annual Report Table C-11.18c) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 PICO < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 POCHE < 0.0001 1 PICO < 0.0001 1 BLULGN < 0.0001 
1 SCM1 < 0.0001 1 POCHE < 0.0001 1 POCHE < 0.0001 
2 ACM1 0.0006 1 SCM1 < 0.0001 1 SCM1 < 0.0001 
3 MAINBC 0.0007 2 BLULGN 0.0001 2 MAINBC 0.0034 
4 BLULGN 0.001 3 MAINBC 0.0205 3 CLEO 0.0081 
5 DUMOND 0.0626 4 MARIPO 0.0365 4 BLUBRD 0.0249 
6 SJC1 0.0677 5 SJC1 0.0489 5 TRFCYN 0.0376 
7 MARIPO 0.0685 6 CLEO 0.0872 6 PICO 0.0593 
8 PIER 0.1351 7 DUMOND 0.1003 7 RIVERA 0.0788 
9 LINDAL 0.2764 8 PEARL 0.1116 8 PIER 0.1092 

10 SCCS17 0.461 9 TRFCYN 0.1202 9 DUMOND 0.3175 
11 BLUBRD 1 10 CSBMP1 0.2232 10 PEARL 0.4641 
11 CLEO 1 11 PIER 0.3431 11 CSBMP1 0.472 
11 CSBBR1 1 12 LINDAL 0.4081 12 LINDAL 0.4771 
11 CSBMP1 1 13 BLUBRD 1 13 MARIPO 0.4961 
11 DSB5 1 13 CSBBR1 1 14 CSBBR1 1 
11 PEARL 1 13 DSB5 1 14 DSB5 1 
11 RIVERA 1 13 RIVERA 1 14 SCCS17 1 
11 TRFCYN 1 13 SCCS17 1 14 SJC1 1 

Note: No stations fall within the San Mateo Creek Watershed 
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Table D-2.2d: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data From the AB411 Season for Drains Flowing to the Ocean (Annual Report Table C-11.18d) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 SCM1 0.0007 1 BLULGN < 0.0001 1 BLULGN 0.0005 
2 PICO 0.0149 2 SCM1 0.0001 2 SCM1 0.0011 
3 BLULGN 0.0172 3 POCHE 0.0023 3 POCHE 0.005 
4 POCHE 0.0408 4 ACM1 0.0147 4 BLUBRD 0.0308 
5 PEARL 0.0985 5 PICO 0.0376 5 ACM1 0.0417 
6 MARIPO 0.1186 6 PEARL 0.1054 6 MARIPO 0.346 
7 CLEO 0.2113 7 MARIPO 0.1446 7 PICO 0.4084 
8 ACM1 0.2211 8 BLUBRD 1 8 CLEO 0.4096 
9 BLUBRD 1 8 CLEO 1 9 PEARL 1 

Note: No stations fall within the San Mateo Creek Watershed 
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Table D-2.3: Conditions at Drains of Highest Concern1 (Annual Report Table C-11.19) 
1 Flow ranks are relative and refer only to this group of five drains. E, F, and T in the Regression column refer, respectively, to Enterococcus, fecal 
coliforms, and total coliforms. “A” signifies all indicators. 
 
  Exceedances (proportion) Regression (p value) Flow & Mouth Watershed 

Description 

  All Data Flows to 
Ocean 

All Data Flows to Ocean     

Drain Year AB411 Year AB411 Year AB411 Year AB411     

Salt Crk < 0.0001 
E 

< 0.0001 
E 

0.0007 
E 

Flows ~90% of time; 3rd 
highest flow 

Underground last 3 – 
400 yds 

SCM1 < 0.0001 
F 

< 0.0001 
F 

0.0001 
F 

Large stagnant scour pond 
always present on beach, 
with many birds 

Aboveground 
through golf course 
and residential area 

  <0.0001 T 0.0001 T 

< 0.0001 
A 

0.0011 
T 

Flows from pond to 
surfzone 

 

        Ozone treatment plant just 
upstream of scour pond 

 

  

0.173 0.185 0.197 0.22 

        

San 
Juan 
Crk 

.0073 E 0.035 E 0.0677 .0421 
E 

Flows about 75% of time; 
highest flow  

Residential area 

SJC1 1F 1 F 0.0489 .0017 F Occasionally barricaded by 
berm in summer 

Bird refuge at 
bottom with 1 – 2000 
birds 

  1 T 0.1806 T 1 T .0217 
T 

Stagnant lagoon that 
drains to surfzone under 
sand 

Large wilderness 
area upstream of San 
Juan Capistrano 

         

  

0.221 0.083 0.51 0.667 

       

Poche 
Bch 

0.296 0.373 0.286 0.367 < 0.0001 
E 

0.2072 E < 0.0001 
A 

.0001 
E 

Flows ~80% of time; 4th 
highest flow 

Entirely residential 
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  Exceedances (proportion) Regression (p value) Flow & Mouth Watershed 
Description 

  All Data Flows to 
Ocean 

All Data Flows to Ocean     

Drain Year AB411 Year AB411 Year AB411 Year AB411     

POCHE < 0.0001 
F 

0.0284 F .0004 F Large stagnant scour pond 
that regularly flows to 
surfzone 

  

    

<0.0001 T 0.1357 T 

 

.0132 
T 

 

 

< 0.0001 
E 

0..002 E < 0.0001 
E 

0.0985 
E 

Flows year round 

< 0.0001 
F 

0.0017 F < 0.0001 
F 

0.1054 
F 

Drains to sand below 
outlet 

0.0245 T 0.2181 T 0.0593 T 1 T Outlet can be inundated by 
high tides 

     Under construction for 
Diversion project 

Segunda 
Desheca 
Channel 
 
PICO 

0.152 0.142 0.167 0.167 

      

Mixed Residential 
and commercial 

Aliso 
Crk 

.0003 E 0.0591 E 0.0006 0.2211 
E 

Flows ~90% of time; 2nd 
highest flow 

ACM1 < 0.0001 
F 

0.0011 F < 0.0001 
F 

0.0147 
F 

Occasionally barricaded by 
berm 

  <0.0001 T 0.0103 T <0.0001 T 0.0417 
T 

 

  

0.017 0.019 0.016 0.014 

          

Partly rural, 
wilderness park 
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Figure D-2.1a: Relative Level of AB411 Exceedances (Hits) Over the Entire Year Using All Data  
(Annual Report Figure C-11.18a) 
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Figure D-2.1b: Relative Level of AB411 Exceedances (Hits) Over the Entire Year When Drains Flow to Ocean  
(Annual Report Figure C-18b) 
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Figure D-2.2a: Relative Level of AB411 Exceedances (Hits) During the AB411 Season Using All Data  
(Annual Report Figure C-11.19a) 

0039497



EXHIBIT 17, WATER QUALITY MONITORING & ASSESSMENT  

2006-07 Watershed Annual Report                                                    November 15, 2007  
San Mateo Creek Watershed 
 Exhibit 17-2-18 

Figure D-2.2b: Relative Level of AB411 Exceedances (Hits) During the AB411 Season When Drain Flows to Ocean  
(Annual Report Figure C-11.19b) 
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D-3.0 BMP IMPLEMENTATION  
 
The Watershed Permittees are developing and implementing Best Management 
Practices (BMPs) (defined as programs, technologies, processes, siting criteria, operating 
methods, measures or devices which control, prevent, remove or reduce pollution for water 
quality protection and enhancement)1 within the San Mateo Creek Watershed through the 
planning processes discussed in Section D-1.0.  The DAMP/LIP and DAMP/WAP 
planning processes essentially result in Baseline BMPs and Enhanced BMPs, respectively.  
Baseline BMPs are based upon the model programs identified in the DAMP and are 
implemented to contribute to the control of all pollutants.  Enhanced BMPs generally 
target particular constituents of concern and are typically source control or treatment 
control BMPs. 
 
The common emphasis of BMP-based management approaches is to promote the 
concept and practice of preventing pollution at the source.  However, such an approach 
does not preclude runoff treatment and, indeed, the DAMP explicitly recognizes that 
while the emphasis is on Pollution Prevention BMPs, the Permittees’ approach to water 
quality management includes complementary Source Control BMPs and Treatment Control 
BMPs.  These BMPs can be described as: 
 

• Pollution Prevention BMPs – any practice that reduces or eliminates the creation of 
pollutants; 

 
• Source Control BMPs – any practice that prevents pollution by reducing pollutants 

at their source; and 
 

• Treatment Control BMPs – any practice that removes pollutants from runoff. 
 
D-3.1 Bacteria   
 
Bacteria and viruses are common contaminants in stormwater.  For separate storm drain 
systems, the main sources of these contaminants are animal excrement and sanitary 
sewer overflows.  In addition, gardening wastes, organic fertilizers and manures are all 
bacteria sources and growth media.  Irrigation runoff is the primary transport 
mechanism for bacteria to San Mateo Creek during dry weather. 
 
D-3.2 Baseline BMP and Enhanced BMP Implementation 
 
While the intention of the DAMP/WAP is to focus on Enhanced BMP implementation, a 
complete account of the activities in a watershed that are contributing to the control of a 
constituent of concern necessarily has to consider Baseline BMPs and efforts focused on 
ecological outcomes (i.e. restoring a watershed’s natural biological functioning) in 
addition to Enhanced BMPs.   Due to its largely natural condition, the San Mateo Creek 

                                                 
1/ Stormwater Quality Task Force.  March 1993.  California Storm Water Best Management 
Practice Handbooks.  Prepared by:  Camp Dresser & McKee, Larry Walker Associates, Uribe and 
Associates, and Resources Planning Associates. 
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watershed essentially functions as a reference watershed for bioassessment monitoring; 
therefore many of the BMP implementation plans executed in other watersheds are not 
applicable to this watershed.  However, the San Mateo Creek Watershed Permittees are 
actively involved in collaborative BMP implementation efforts in adjacent watersheds 
and a summary of those programs are offered below. 
 
At the forefront of many of these BMP implementation efforts is the Integrated Regional 
Watershed Management Plan (IRWMP).  The IRWMP focuses primarily on the projects 
and plans of the member agencies, with an emphasis on water supply and water quality.  
The IRWMP outlines specific objectives related to Water Quality/Pollution Reduction, 
which will provide Regional Action Projects that are supported and implemented by 
multiple cities and the County for urban runoff pollution treatment, in addition to water 
quality benefits to areas of special biological significance and protection of critical 
coastal areas.   
 
In June 2005, the Board of Supervisors accepted the Plan and adopted a resolution that 
authorized the County of Orange to submit a grant application to the State under Prop 
50 Chapter 8.  In January 2007, the IRWMP was one of seven statewide proposals 
recommended for funding. As a result, South Orange County will receive $25 million in 
Prop 50 funds to enhance water supply, water quality and natural habitat.  The top 
seven projects include: 
 

1. MWDOC, Water Use Efficiency Program Expansion 
2. SMWD, Canada Gobernadora Multipurpose Basin 
3. City of Laguna Beach, Heisler Park Marine Habitat Protection 
4. SOCWA, J.B Latham Treatment Plant – AWE Project   
5. City of SJC, Recycled Water Transmission System Improvements 
6. City of San Clemente, Recycled Water Treatment & Distribution 
7. County of Orange, Aliso Creek Super Project 

 
The IRWMP will be updated on an as-needed basis, but at least every five years as it is a 
living document.  The projects will be updated continuously, with a call for new projects 
done annually.    
 
D-3.2.1  Municipal Activities 
 
The Permittees own and operate facilities and, as a consequence, perform activities over 
a large part of their jurisdictions.  The DAMP addresses this opportunity for direct 
control of pollutants in urban runoff by establishing a program framework for 
systematically evaluating and addressing (based upon ISO14001 principles) water 
quality impacts arising from municipal facilities and infrastructure maintenance 
activities.   
 
A summary of municipal facility Baseline BMP implementation is presented in each 
Permittee’s PEA Section C-5.   
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D-3.2.2  Public Education 
 
Public education is a key component of the municipal stormwater program.  The goals 
of the program are to (1) measurably increase the knowledge of target communities; (2) 
measurably change behavior of target communities, and (3) reach all residents.  The 
efforts of each of the Watershed Permittees for the reporting period are presented in the 
individual progress reports and reviewed from a countywide perspective in the Unified 
Annual Progress Report (See Sections C-6).  The countywide Orange County 
Stormwater Program public education effort in 2006-07 achieved 81,669,272 million 
impressions.   
 
D-3.2.3  New Development  
 
One of the most important responsibilities of local government is to provide a decision 
making framework for the planning and permitting of new development and 
redevelopment.  This framework ensures that development occurs in an orderly fashion 
that reflects the vision and needs of the community, the environmental issues associated 
with any project are assessed, and that requirements for water quality protection are 
implemented.   
 
The New Development section of the DAMP/LIP (Section 7.0) establishes a mandatory 
water quality management plan (WQMP) and BMP requirements for specified types of 
development.  The implementation of these requirements is not being tracked on a 
watershed basis.  However, details of each Permittee’s program are documented in LIP 
Section A-7, and progress in the reporting period – compiled on a jurisdictional and 
Countywide basis – is presented in the Unified Annual Progress Report.   
 
D-3.2.4  Construction 
 
The Construction Program establishes Baseline BMP requirements and guidelines for 
pollution prevention methods that must be used by construction site owners, 
developers, contractors, and other responsible parties, in order to protect water quality 
from construction site runoff.  Construction site prioritization, inspection results, and 
enforcement actions are presented in the individual PEAs (Section C-8). 
 
D-3.2.5  Existing Development 
 
The Existing Development Program provides a framework and a process for the 
Permittees to systematically address the water quality impacts that can be associated 
with industrial facilities, commercial facilities, residential areas, and common interest 
areas/homeowner associations.  Key elements of the Baseline BMP program include 
source identification and facility inventory, prioritization for inspection, inspection BMP 
implementation and, where necessary, enforcement.  The details of each Permittee’s 
program are documented at LIP Section A-9.   
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D-3.2.6  Illegal Discharges/Illicit Connections 
 
Illegal discharges and illicit connections can be a significant source of pollutants from 
MS4s, and the DAMP includes a comprehensive program for detecting, responding to, 
investigating, and eliminating these types of discharges.  Each Permittee's program is 
documented in LIP Section A-10.   
 
D-3.3 Retrofitting and Restoration 
 
While the Clean Water Act established an interim goal of attaining a level of water 
quality (which provides for the protection and propagation of fish, shellfish and wildlife, 
and for recreation in and on water), its overarching objective is to restore and maintain 
the chemical, physical and biological integrity of the nation's waters.  Projects with 
ecological integrity outcomes necessarily have to be considered in the context of water 
quality management because restoring biological function enhances a stream’s 
contaminant assimilative capacity.   In addition, restoration in the context of the 
Watershed Action Plan, also applies to projects that contribute to the restoration of a 
more natural watershed hydrologic regime.  These efforts can lead to more stable 
channel morphology and the elimination of the dry weather runoff that sustains the flux 
of bacteria through the creek system in dry weather. 
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D-4.0 EFFECTIVENESS ASSESSMENT 
 
Effectiveness Assessment is the process of evaluating whether programs are resulting in 
desired outcomes.  Outcomes are the results of an activity, program element, or overall 
program and can be characterized in terms of six levels.  Figure D-4.1 shows these levels 
as a gradation from activity-based to water quality-based outcomes and illustrates the 
progression of each successive step toward the ultimate goal of environmental 
improvement.  In general, Levels 1 to 3 can be considered Implementation Outcomes, 
Levels 5 and 6 Water Quality Outcomes and Level 4 a combination of the two types.  Each 
level has value in informing management the management process and it bears 
emphasis that not all are necessary or possible in every instance (CASQA, 2007).1    
 
Progress toward the achievement of outcomes is evaluated through the use of 
Assessment Measures.  Assessment measures may be qualitative (e.g. a judgment 
regarding the degree of BMP implementation at a facility) or quantitative (e.g. % 
reduction in a constituent level).  Key attributes of assessment measures include: 
 

• Measurability (statistically measurable on a frequent basis) 
• Relevance (significant, demonstrable relation to strategy and objectives) 
• Reliability (easily documented and reproducible) 
• Availability (based upon data obtainable at reasonable cost)  
• Scientific Validity (based on sound science) 
• Replicability (capable of being regularly updated) 
• Appropriately Focused (ideally measures outcomes, not inputs or outputs) 

 
Effectiveness Assessment involves confirmation of outcomes, an interim process of 
evaluation (principally through comparison) of assessment measures, and 
communication of progress.   
 
Objective:  To establish a Watershed Committee and encourage actions arising from its 
deliberations. 

Progress in 2006-07:  The Permittee representatives have participated in the Watershed 
Action Plan (WAP) Committee meetings associated with other watersheds.  Issues 
discussed at the meetings included the review of water monitoring data, project updates 
and evaluations of project effectiveness. 

Effectiveness Assessment:  The San Mateo Creek Watershed Permittees meet 
concurrently with the San Juan Creek Watershed Permittees, and met five times in 2006-
07: August 14, 2006, September 11, 2006, October 23, 2006, December 11, 2006, and 
March 13, 2007.  Additionally, the Permittees have collaborated on the IRWMP and a 
TMDL Strategic Assessment and Watershed Implementation Framework/ 
comprehensive load reduction plan (focus is on Aliso and San Juan Creeks but the 

                                                 
1 California Stormwater Quality Association (CASQA). 2007. “Municipal Stormwater Program 
Effectiveness Assessment Guidance.” 
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efforts will affect all of south County).  A planning meeting to develop the framework 
was held on June 11, 2007. 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
Objective:  Enhance the extent of public participation in watershed issues, through 
Permittee and public interaction at watershed events, annual/semi-annual “Clean Up 
Days”, and other activities. 

Progress in 2006-07:  The Permittees organized watershed clean-up events as part of the 
statewide Coastal and Watershed Cleanup Day on September 16, 2006; there were three 
sites in the adjacent San Clemente Coastal streams Watershed including San Onofre State 
Beach. 
 
The City of San Clemente founded the San Clemente Watershed Task Force, which 
presents environmental education for local business, volunteer and community 
organizations, with the Surfrider Foundation and the County of Orange.  The City of San 
Clemente also has a supplemental outreach program – The Clean Ocean Program.  
 
All program documentation, including the San Mateo Creek WAP, is maintained on the 
widely publicized www.ocwatersheds.com website. However, there is no separate San 
Mateo Creek Watershed page. The number of “hits” on the San Clemente Coastal 
Streams/San Mateo Creek Watershed page of this website was 2,337 in the reporting 
period compared to 1,930 in 2005-06, 1,526 in 2004-05 and 915 in 2003-04. 
 
Effectiveness Assessment:  The level of participation in the Coastal and Watershed 
Cleanup Day increased compared to the prior year. 
 

 Level 1: Documenting Stormwater Program Activities 
 
Effectiveness Assessment: Interest in the San Clemente Coastal Streams/San Mateo 
Creek Watershed appears to be higher indicated by a 17% increase in web page hits over 
the previous year. 
 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
Objective:  Educate the public regarding water quality issues. 

Progress in 2006-07:  The Countywide education effort in 2006-07 achieved over 81 
million impressions compared to over 100 million impressions in 2005-06, over 80 
million impressions in 2004-05 and 45 million impressions in 2003-04.  The City of San 
Clemente also disseminates general water quality educational articles in their City 
newsletters, and other publications. 
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Effectiveness Assessment:  The 81,669,272 impressions achieved by the Countywide 
education effort were slightly higher than that of 2004-05, but less than that of the 
previous reporting period.  The public education campaign was maintained rather than 
expanded during the reporting period in order for the Public Education sub-committee 
to review the content and effectiveness of the current materials available, and to outline 
a work plan for the next permit term.  
 

 Level 1: Documenting Stormwater Program Activities  
 

 Level 3: Changing Behavior 
 
 

Objective:  Modify jurisdictional plans and policies to reflect potential impacts to 
water quality at a watershed-scale. 

Progress in 2006-07:  No issues were identified in the reporting period that would justify 
modification of jurisdictional plans and policies.  However, two regional planning 
documents were updated and/or developed. 
 
The Integrated Regional Watershed Management Plan (IRWMP) focuses primarily on 
projects and plans of the member agencies, with an emphasis on water supply and water 
quality.  The IRWMP, which was accepted by the Board of Supervisors (the Board) in 
June 2005, outlines specific objectives related to Water Quality/Pollution Reduction.  
Furthermore, the Board adopted a resolution that authorized the County of Orange to 
submit a grant application (the IRWMP is support documentation) to the State under 
Prop 50 Chapter 8.  In January 2007, the IRWMP was one of seven statewide proposals 
recommended for funding.  As a result, South Orange County will receive $25 million in 
Prop 50 funds to enhance water supply, water quality and natural habitat. The top seven 
projects include: 
 

• MWDOC, Water Use Efficiency Program Expansion 
• SMWD, Canada Gobernadora Multipurpose Basin 
• City of Laguna Beach, Heisler Park Marine Habitat Protection 
• SOCWA, J.B Latham Treatment Plant – AWE Project  
• City of SJC, Recycled Water Transmission System Improvements 
• City of San Clemente, Recycled Water Treatment & Distribution 
• County of Orange, Aliso Creek Super Project  

  
Development of a TMDL Strategic Assessment and Watershed Implementation 
Framework for the Aliso Creek and San Juan Creek watersheds was also initiated.  This 
document establishes the framework for a Comprehensive Load Reduction Plan for the 
Project I Beaches and Creeks in the San Diego Region.  The framework acts in lieu of the 
Bacteria Load Reduction Plan, as stipulated in the Total Maximum Daily Loads for 
Indicator Bacteria Project I – Beaches and Creeks in the San Diego Region –Draft 
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Technical Report, dated June 25, 2007.  Although this plan focuses on the Aliso Creek 
and San Juan Creek watersheds, the Permittees in the San Mateo Creek watershed also 
fall within one or both of those watersheds and actively participate in collaborative 
planning and implementation efforts on a south county regional scale. 
 
Effectiveness Assessment:  The watershed Permittees commitment to addressing 
potential water quality impacts is evidenced by their collaboration on comprehensive 
planning documents.  These documents address not only water quality impacts, but 
water supply and natural habitat enhancement. 
 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
 
Objective:  To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in the municipal NPDES stormwater permit. 
 
Progress in 2006-07: The San Diego Regional Board approved the DAMP/WAP on 
October 7, 2003.  The format of the WAP Annual Report was revised for conformance 
with the Aliso Creek WAP documentation and in response to San Diego Regional Board 
direction. 

Effectiveness Assessment:  There were no San Diego Regional Board actions over 
Watershed Permittee non-compliance during the reporting period. 

 Level 1: Documenting Stormwater Program Activities 
 

 
 

Objective:  To identify the most significant water quality issues and constituents of 
concern on a watershed scale and relate these to urban sources. 
 
Progress in 2006-07:   Due to its largely natural condition, the San Mateo Creek 
watershed essentially functions as a reference watershed for bioassessment monitoring. 

 
 
Objective:  To focus the pollution prevention and source controls implemented at an 
individual jurisdiction level on the identified constituents of concern and to identify 
any jurisdiction-specific treatment control opportunities. 
 
Progress in 2006-07: The WAP now represents a program of Baseline BMPs emphasizing 
pollution prevention.  Initiatives being implemented in the San Clemente Coastal 
Streams Watershed are implemented in the San Mateo Creek Watershed through 
citywide or Countywide efforts (see Attachment D1) 
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Effectiveness Assessment:  In addition to Baseline BMPs, the Watershed Permittees are 
implementing (as detailed in Section 3.0) Enhanced (source control and treatment 
control) BMPs, jurisdictionally and on a watershed cooperative albeit with a focus on the 
San Clemente Coastal streams Watershed.  The more detailed reporting format is in its 
fourth year of use and is continually refined to allow for better demonstration of 
collaborative efforts, progress and action plans for the next reporting period.   
 

 Level 3: Changing Behavior  
 
 
 
Objective:  To identify the water quality issues most appropriately addressed through a 
multi-jurisdictional watershed-based (i.e. Watershed Cooperative) approach. 
 
Progress in 2006-07: Due to its largely natural condition, the San Mateo Creek watershed 
essentially functions as a reference watershed for bioassessment monitoring. 

 
 
Objective:  To incorporate information obtained from prior planning studies. 
 
Progress in 2006-07:   Collaboration in other studies and the use information from other 
studies to inform program development is principally the responsibility of the County of 
Orange as Principal Permittee (see Unified Annual Progress Report).  

 
 
Objective:  To develop an integrated plan of action that results in meaningful water 
quality improvement in the San Mateo Creek Watershed group at a watershed scale 
that balances economic, social and environmental constraints. 
 
Progress in 2006-07:   The South Orange County Integrated Regional Water 
Management Group prepared the IRWMP, which was adopted by the County of Orange 
Board of Supervisors in May 2005, with updates made in May 2006, and submitted to 
the Board for approval in June 2006.  This plan includes projects that will help protect 
the region from drought, protect and improve water quality, and improve local water 
security by reducing dependence on imported water. 
 
The watershed Permittees collaborated on the development of a TMDL Strategic 
Assessment and Watershed Implementation Framework for the Aliso Creek and San 
Juan Creek watersheds (to serve as a comprehensive load reduction plan).   
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Objective:  To identify indicators to track progress. 
 
Progress in 2006-07:  Outcomes, Assessment Measures, and Headline Indicators are an 
integral part of the Watershed Permittees’ process of program effectiveness assessment. 

 
Contributing to the achievement of these objectives will be information from water 
quality monitoring that will start to inform the program effectiveness assessment albeit 
toward the end of the Third Permit Term and the application for the Fourth Term 
Permit.  This water quality-based measure information will likely include relevant 
findings from the monitoring initiatives and any individual investigations of BMP 
performance.  The findings from evaluations of non-structural BMP initiatives (indirect 
measures i.e. non-water quality indicators of BMP performance), documented in the 
Watershed Permittees’ Annual Progress Reports, will be presented in the watershed 
annual report where appropriate.  
 
D-4.1 Review of Management Program 

The common purpose of the short-term and long-term effectiveness assessment 
strategies is to provide a means of verifying and validating the implementation of the 
watershed program.  In the context of the DAMP/WAPs, it is expected that program 
objectives and supporting management actions will evolve based upon the findings of 
the annual assessments.  The recommended revisions arising from this review are 
presented in Section D-5.0. 
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Figure D-4.1:  General Classification of Outcome Types 
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D-5.0  CONCLUSION 
 
The following sections cover the proposed changes together with conclusions drawn 
from the evaluation of the fourth year of implementation of this effort. 
 
D-5.1  Watershed Management Process 
 
D-5.1.1     Watershed Area 
 
The clear delineation of the planning area based on watershed boundaries is a defining 
element of the watershed-based approach to water quality planning.  However, key 
elements of the Permittees’ efforts to address the adverse water quality impacts 
associated with stormwater and urban runoff are clearly optimized across different 
scales of planning area.  These scales range from the jurisdictional to the regional.  For 
example, the Southern California Coastal Water Research Project coordinated Bight ’03 
study is a regional scale investigation defined by the coastal zone and watersheds 
tributary to the entire Southern California Bight.  Within South Orange County, the 
Integrated Regional Water Management Plan represents an approach to project 
implementation coordinated across a sub-regional area.   
 
The cost effectiveness that is achieved through regional and sub-regional cooperation 
and the need for mitigative approaches that address the water quality and hydrologic 
impacts of watershed urbanization comprehensively, rather than on a constituent-by-
constituent basis, will ensure that management efforts at larger scales will continue be 
the primary area of activity.  The Baseline BMPs of the DAMP/LIP/WAP, associated 
with Municipal Activities, Public Education, New Development, etc. will therefore 
continue to be planned and implemented across different watershed scales as 
appropriate for each program element albeit with an emphasis on a coordinated 
countywide approach.  Nonetheless, 303(d) listing and TMDL development will likely 
impart a shift in focus toward sub-regional and watershed management efforts. 
 
D-5.1.2     Governance 
 
The County is creating a governance structures based on three Watershed Management 
Areas (WMAs), designated North, Central and South County.  The San Mateo Creek 
Watershed would become part of the South County WMA, which is the same area 
covered by the South Orange County Integrated Regional Water Management Plan.  
With this form of governance, the County will serve as the regional program 
administrator, with both an Executive Committee (elected) and a Management 
Committee (city and agency staff).  Potential advantages include: 
 

• Continues the watershed approach at a manageable scale; 
• Consistent with the likely approach of future stormwater permits; 
• Fits the structure of the DAMP, and  
• Promotes partnership opportunities, especially between cities and districts. 
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D-5.1.3    Public Participation 
 
Public participation is helpfully characterized as a process that has 3 levels, or stages, of 
engagement:  
 

Stage 1:  The provision of information in a one-way exchange, either passively or 
actively, by government to the public. 
 
Stage 2:  The public is solicited by government to provide feedback on specific 
issues.  Consultation represents a two-way exchange of information on an issues 
and options framed by the government. 
 
Stage 3:  The public actively participates in policymaking in a partnership 
relationship. This relationship means that governments acknowledge the role of 
the public in proposing policy options and shaping the policy dialogue but also 
have the final decision. 

 
The provision of public information (i.e. Stage 1) is tracked at the countywide level but 
not on a watershed basis other than noting the development of specific education 
materials targeting activities of particular concern to the watershed.  This approach will 
continue to be used over the next reporting period: 
 
Regarding the solicitation of public feedback (i.e. Stage 2), a public opinion survey was 
conducted in November 2005 to evaluate the effectiveness of the countywide public 
education program (termed Project Pollution Prevention).  The purpose of this second 
survey was to assess the extent to which public opinion and knowledge about urban 
runoff issues has changed and whether Orange County residents have made any 
behavioral changes as a result of the public education campaign. A comparison of the 
surveys’ findings (extensively reported in 2005-06) indicated that the public information 
campaign on stormwater and urban runoff has made initial inroads towards increasing 
awareness and encouraging implementation of behaviors protective of water quality.  In 
the majority of questions, awareness of the program and or its elements increased one to 
three percentage points.  These results are taken as validation of Project Pollution 
Prevention and a justification for continuing the multi-media approach of this effort. 
 
Meaningful (i.e. Stage 3) participation can be facilitated in the first instance by 
interactive websites, citizens’ panels, focus groups and referenda; and in time by 
community plans, visioning exercises and issue forums.  Web-trends reporting will be 
used to gauge the degree of interest in watershed management issues. 
 
D-5.2 Water Quality Assessment 
 
The Watershed Permittees will continue to evaluate environmental data regarding the 
condition of the watershed and BMP performance to help direct the management effort.  
There will be a continued emphasis on improving the timeliness and accessibility of 
water quality data.  
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D-5.3 Project Implementation  
 
The WAP now represents a program of Baseline BMPs emphasizing pollution 
prevention.  Initiatives being implemented in the San Clemente Coastal Streams 
Watershed are implemented in the San Mateo Creek Watershed through citywide or 
Countywide efforts (see Exhibit 16 Attachment D-1, San Clemente Coastal Streams 
Watershed Action Plan Strategy Tables). 
 
D-5.4 Effectiveness Assessment 
 
The report presents a number of the Assessment and Headline Measures identified as 
indicators of program implementation and validation in the Unified Annual Progress 
Report 2006-07.  In 2007-08, while these indicators will continue to be developed, tracked 
and reported on, the continued validation of the WAP planning process will be 
predicated upon: 
 

o The number of meetings and deliberations of the WAP Committee. 
 

o The extent of public participation in watershed issues such as clean-up days. 
 

o Public interest in the watershed indicated by the level of use of the 
www.ocwatersheds.com website (San Clemente Coastal Streams/San Mateo 
Creek Watershed page). 

 
o The production and dissemination to the public of educational outreach 

materials targeting specific water quality constituents of concern. 
 

o Implementation of Enhanced BMPs. 
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Introduction 
 
This Annual Report considers the efforts of the cities of Aliso Viejo, Laguna Beach, and 
Laguna Woods and the County of Orange and Orange County Flood Control District 
(the Permittees) during the 2006-07 reporting period to implement a watershed based 
water quality planning initiative in accordance with the requirements of NPDES Permit 
No. CAS 0108740 and the Drainage Area Management Plan (DAMP) – Watershed Action 
Plan (WAP) – Laguna Coastal Streams Watershed.  This reporting period considers the 
fourth year of implementation of this initiative. 
 
The WAP represents one of the three separate, but nonetheless highly interrelated, water 
quality planning processes supported by the Permittees which are aimed at improving 
water quality in the watershed.  The three planning processes are DAMP/Local 
Implementation Plan (LIP) and DAMP/WAP with their focus on urban runoff and a 
third process focused on watershed system integrity.   
 
The characteristics of each of the planning processes are defined and the distinction is 
made between Baseline Best Management Practices (BMPs) and Enhanced BMPs.  These 
projects are considered to be characteristic of the DAMP/LIP and DAMP/WAP 
planning processes respectively.  However, the significant progress of the Permittees 
being made with respect to water quality protection and enhancement needs to be 
viewed in the context of all three planning processes.   
 
Program Highlights 
 
WAP Committee:  A WAP Committee has been established, has continued to meet in 
2006-07, and is chaired by the City of Laguna Beach. 
 
Public Education:  The Permittees organized watershed cleanup events at one site in the 
watershed and provided classroom education at two schools to 183 fifth and sixth 
graders in which watershed concepts were highlighted.   
 
Public Participation:  The City of Laguna Woods hosts a Water Quality Committee, 
which serves as an advisory committee for the City’s stormwater program and makes 
recommendations to staff and City Council on education, outreach, special events and 
City handouts.  The City of Aliso Viejo outreaches to Property Management Staff and 
Homeowners Associations through public meetings and specially designed workshops.  
The City of Laguna Beach continues to host their Environmental Committee, which is 
made up of 7-9 community members and a City representative. 
 
All program documentation, including the WAP, is available for review and comment 
on the widely publicized www.ocwatersheds.com website.  The number of “hits” on the 
Laguna Coastal Streams Watershed page was 1,664 in the reporting period, a 10% 
decrease in hits over the previous year. 
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Pathogen indicator bacteria data for coastal waters is now directly available to the public 
at www.ocbeachinfo.com. 
 
Water Quality Assessment:  This report provides a comparative evaluation of the impact 
of the major coastal outfalls on beach water quality related to pathogen indicator 
bacteria.  
 
Project Implementation:  The specific efforts of the Watershed Permittees related to the 
implementation of pollution prevention, source control, and treatment control Best 
Management Practices are detailed in Attachment D-1, WAP Strategy Tables.   
 
The strategy tables list the efforts of the Watershed Permittees to address the priority 
water quality issues of concern.  These efforts range from general program activities 
such as outreach to the public through hosted events and distribution of education 
materials to treatment controls for pathogen indicator bacteria, the primary constituent 
of concern for the Laguna Coastal Streams Watershed. 
 
Examples of enhanced BMPs highlighted in the attached strategy tables include the 
support of programs to reduce or eliminate the discharge of anthropogenic dry weather 
nuisance flow throughout the Laguna Coastal Streams Watershed, such as the Water 
Use Efficiency Program Expansion (WUEPE) and the SmarTimer/Edgescape Evaluation 
Project (SEEP).  Additionally, the City of Laguna Beach worked with Proposition 50 
Implementation Grant partners to develop a management plan for the Heisler Park 
Ecological Reserve. 
 
At the forefront of various efforts to fund BMP projects is the Integrated Regional 
Watershed Management Plan (IRWMP).  The IRWMP, which was accepted by the 
Orange County Board of Supervisors in May 2005, focuses primarily on the projects and 
plans of the member agencies, with an emphasis on water supply and water quality.  
The Plan outlines specific objectives related to water quality/pollution reduction, which 
will provide Regional Action Projects that are supported and implemented by multiple 
cities and the County for urban runoff pollution treatment, in addition to water quality 
benefits to areas of special biological significance and protection of critical coastal areas.  
This Plan establishes a priority ranking to help further regional efforts to investigate the 
feasibility of, and identify funding for, these projects. Individual projects however, will 
go through the appropriate environmental review and permitting process during the 
funding process. 
 
In January 2007, the IRWMP was one of seven statewide proposals recommended for 
funding (Prop 50 Chapter 8 grant award).  As a result, South Orange County will receive 
$25 million in Prop 50 funds to enhance water supply, water quality and natural habitat. 
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Report Organization 
 
The 2006-07 WAP Annual Report comprises five sections: 
 

Section 1.0 Introduction provides a summary of the program background, 
description of the watershed, program objectives, water quality planning 
processes, governance, and public participation; 
 
Section 2.0 Water Quality Monitoring and Assessment provides a description of the 
countywide water quality monitoring program and considers the local water 
quality constituents of concern; 
 
Section 3.0 Project Implementation discusses the distinction made between Baseline 
BMPs and Enhanced BMPs and reports on the status of these programs; 
 
Section 4.0  Effectiveness Assessment reviews the progress of the WAP water 
quality planning process with respect to general program objectives and specific 
objectives addressing pathogen indicator bacteria, the constituent of concern in 
the Laguna Coastal Streams Watershed; and  
 
Section 5.0 Conclusion reviews the status of the watershed based planning effort 
after four years of implementation. 

 
The WAP and this Annual Report are integral components of the Permittees 
comprehensive efforts, using multiple planning processes across different scales of 
planning area, to manage surface water quality in highly urbanized watersheds.  The 
Permittees recognize that an iterative approach, involving systematic improvement and 
refinement across all program areas, is a necessary and defining characteristic of these 
efforts.  It is expected that the WAP will continue to be developed commensurate with 
the Permittees understanding of the issues affecting the watershed. 
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D-1.0 INTRODUCTION 
 
This report is the fourth Annual Progress Report for the Drainage Area Management Plan 
– Laguna Coastal Streams WAP, a regulatory compliance and creek and coastal water 
quality planning and protection initiative focused on the management of urban runoff 
within the Laguna Coastal Streams Watershed.  It summarizes the progress that has 
been made in 2006-07 by the cities of Aliso Viejo, Laguna Beach, and Laguna Woods, the 
County of Orange, and the Orange County Flood Control District (the Watershed 
Permittees) and identifies a schedule of management activities for 2007-08.  Previous 
publications relating to this watershed-based planning initiative contain additional 
detail and this progress report, termed WAP Annual Report, should be reviewed in 
conjunction with these publications, which are:   
 

• Drainage Area Management Plan (DAMP) 
• DAMP/Laguna Coastal Streams WAP (previously titled “Watershed Chapter”) 
• DAMP/Local Implementation Plans (LIPs) 
• Unified Annual Progress Report 2006-07 

 
These documents, except the city LIPs, are available at www.ocwatersheds.com. 
 
The report contains descriptions of: 
 

• All activities conducted by the Watershed Permittees; 
• Common activities conducted collectively by the Permittees; 
• Public participation mechanisms; 
• Watershed-based land use planning; 
• Proposed WAP revisions; 
• Monitoring activities not discussed in the Unified Annual Progress Report; and  
• Water quality improvements or degradation.  

 
Each year in November, the activities of the Watershed Permittees are reviewed in three 
reports, specifically, the Unified Annual Progress Report, the Jurisdictional Program 
Effectiveness Assessments, and the WAP Annual Report.   A template format is used in 
each instance to facilitate comparison and to emphasize the common focus of all the 
reports, which is on the status and effectiveness of initiatives to control pollutants in 
stormwater and urban runoff.  
 
D-1.1 Objectives 
 
The purpose of the DAMP/WAPs is to create a watershed-based water quality planning 
process that focuses on specific priority constituents of concern in urban runoff.  The 
program objectives of the DAMP/Laguna Coastal Streams WAP are: 
 

• To establish a Watershed Committee and encourage actions arising from its 
deliberations;  
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• Enhance the extent of public participation in watershed issues, through Permittee 
and public interaction at watershed events, annual/semi-annual “Clean Up 
Days,” and other activities; 

• Educate the public regarding water quality issues;  

• Modify jurisdictional plans and policies to reflect potential impacts to water 
quality at a watershed-scale;  

• To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in municipal National Pollutant Discharge Elimination 
System (NPDES) Stormwater Permit (Order No. R9-2002-0001, NPDES NO. 
CAS0108740; 

 
• To identify the most significant water quality issues and constituents of concern 

on a watershed scale and relate these to urban sources; 
 

• To focus the pollution prevention and source controls implemented at a 
individual jurisdiction level on the identified constituents of concern and to 
identify any jurisdiction-specific treatment control opportunities; 

 
• To identify the water quality issues that are most appropriately addressed 

through a multi-jurisdictional watershed-scale approach; 
 

• To incorporate information obtained from prior planning studies; 
 

• To develop an integrated plan of action that results in meaningful water quality 
improvement in the Laguna Coastal Streams Watershed at a watershed scale that 
balances economic, social and environmental constraints; and 

 
• To identify indicators to track progress. 

 

D-1.2 Laguna Coastal Streams Watershed 
 
The Laguna Coastal Streams Watershed consists of the Laguna Canyon Creek watershed 
and several smaller coastal-draining watersheds adjacent to it.  Laguna Canyon Creek 
runs north to south, directly through the middle of its watershed, and ultimately 
discharges into the Pacific Ocean at Laguna Beach.  The 11-square-mile watershed 
includes portions of the cities of Aliso Viejo, Laguna Beach, and Laguna Woods.  Several 
other smaller watersheds, including Boat Canyon (IOOP01), Blue Bird Canyon 
(IOOP02), Rim Rock Canyon (IOOP03), and Hobo Canyon, also drain portions of these 
cities.  
 
The remaining undeveloped areas of the watershed are largely within the Laguna Coast 
Wilderness Park and the Aliso and Wood Canyons Regional Park.  The Laguna Coast 
Wilderness Park covers most of the western half of the Laguna Canyon Creek 
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watershed, and a small portion of the Aliso and Wood Canyons Regional Park is 
included in the northeastern part of the watershed.  Laguna Canyon Creek runs parallel 
to Laguna Canyon Road, underneath the San Joaquin Hills Transportation Corridor, 
through the city of Laguna Beach, and underneath the Pacific Coast Highway, before 
emptying into the Pacific Ocean.  The creek is joined by a few small, unnamed drainages 
and larger tributaries as it makes its way through the watershed. 
 
The designated beneficial uses in the Laguna Coastal Streams watershed are shown in 
Table D-1.1 and Table D-1.2 is the portion of the 2006 303(d) list pertaining to the 
watershed.  It should be noted that, as a consequence of this listing, a Total Maximum 
Daily Load (TMDL) for bacteria is being developed by the San Diego Regional Water 
Quality Control Board (RWQCB). 
 
D-1.3 Background 
 
D-1.3.1  Water Quality Protection and Planning 
 
In California, regulatory protection and administration of water quality is primarily the 
responsibility of the State Water Resources Control Board (SWRCB) and the nine 
RWQCBs.  Each of the RWQCBs is required to adopt a water quality control plan, or 
Basin Plan.  Basin Plans establish or designate beneficial uses (the uses of water 
necessary for the survival and well being of humanity, plants and wildlife) for inland 
and coastal waters, set narrative and numerical water quality objectives that must be 
attained or maintained to protect the designated beneficial uses, and describes 
implementation programs to protect beneficial uses.   
 
Under state law (Porter-Cologne Water Quality Control Act), water quality standards 
are beneficial uses to be made of a water body, the established water quality objectives 
(both narrative and numeric), and the State’s nondegradation policy.  CWA section 
303(d) requires states to list waters not meeting applicable water quality standards and 
to establish total maximum daily loads (TMDL) for the pollutants impairing those 
waters.  A TMDL is a numerical calculation of the amount of a pollutant that a water 
body can assimilate and still meet standards.  A TMDL includes one or more numerical 
targets that represent attainment of the applicable standards and an allocation of the 
load among the various sources of the pollutant. 
 
The RWQCB’s principal means of achieving water quality objectives and the protecting 
beneficial uses designated in Basin Plans is through the adoption and administration of 
waste discharge requirements, including NPDES permits, to control the discharge of 
wastes, which may impact surface and groundwater quality.  NPDES permits are issued 
under the federal Clean Water Act (CWA), Title IV “Permits and Licenses” Section 402.  
Section 402 was amended in 1987 to create NPDES permitting requirements for 
municipal operators of storm drain systems. 
 
The environmental rationale for creating waste discharge requirements for municipal 
discharges of stormwater was recognition of the adverse impacts of watershed 
urbanization on streams including increased loadings to surface water of sediment, 
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nutrients, oxygen demanding material, bacteria, metals, pesticides, and other 
constituents.  With the addition to the CWA of Section 402(p), this diffuse pollution 
associated with the urban landscape, was brought into a permitting regime that had 
previously been focused on industrial process wastewater and treatment plant effluent.      
   
The Program is concerned with the imprint of urban development on the landscape.  
Urbanization creates rooftops, driveways, roads and parking lots (Schueler and Holland, 
20001, use the term “Imperviousness” as the unifying theme for understanding the 
adverse hydrologic impacts of urbanization) which (1) increase the timing and volume 
of rainfall runoff (compared to pre-development conditions) and (2) provide a source of 
pollutants that are flushed or leached by rainfall runoff into aquatic systems.  The 
environmental consequences of these impacts are loss or impairment of aquatic 
beneficial uses due to: 
 

• Water quality degradation due to increased loadings of sediment nutrients, 
metals hydrocarbons, pesticides and bacteria; 

 
• Stream channel instability and habitat loss due to the increased severity and 

frequency of floods; 
 

• Increased water temperatures due to solar energy absorption by urban surfaces 
and elimination of riparian shading, and  

 
• Loss of groundwater recharge. 

 
D-1.3.2  The Orange County Stormwater Program 
 
Orange County received its first Municipal Separate Storm Sewer Systems (MS4) permits 
(referred to as First Term Permits) in 1990.  Municipal Stormwater Permit Order No. R9-
2002-0001 (NPDES No. CAS 0108740) is the Third Term NPDES permit issued 
collectively to the 13 municipal entities within the area of Orange County under the 
jurisdiction of the San Diego Regional Water Quality Control Board.  The permit 
implements the federal CWA mandate and requires the Permittees to (1) reduce the 
discharge of pollutants discharged from municipal storm drain systems to the maximum 
extent practicable and (2) to eliminate most types of non-stormwater discharges.  
 
With the adoption of the Third Term Permit, the Permittees were required to develop 
and implement a watershed-based management process to complement the established 
countywide stormwater program.  The purpose of this separate watershed based effort 
is primarily to provide a local focus on the highest priority water quality 
issues/pollutants in each watershed.  In addition, the Third Term Permit requires the 
Permittees to use this separate planning process to foster local public education and 
participation and encourage land use planning at the watershed scale.  
 

                                                 
1/ The Practice of Watershed Protection, 2000, T.R. Schuler and H.K. Holland, The Center for Watershed 
Protection. 
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D-1.3.3  Watershed Management 
 
Watershed management is the term used for the approach to water quality planning that 
places an emphasis on the watershed (the area draining into a river system, ocean or 
other body of water through a single outlet) as the planning area and solutions to 
problems that cut across programs and jurisdictions.  Watershed management seeks to 
build upon existing management programs and resources, but has as its goal watershed 
system integrity.  The U.S. Environmental Protection Agency (USEPA) advocates this 
approach, particularly with respect to addressing the more intractable issues of habitat 
degradation and non-point source (or diffuse) pollution and suggests that it is beneficial 
because it can: 

• Provide a context for integration, by  

o using practical, tangible management units that people understand  

o focusing and coordinating efforts  

o finding common ground and meeting multiple needs 

• Provide a better understanding and appreciation of nature, by  

o understanding nature's interrelated processes  

o helping answer the question, "What are we trying to protect?"  

o linking human activities to nature's response  

o appreciating how nature's processes can benefit people  

o identifying ways we can work with watershed processes 

• Yield better management, by  

o generating ecologically-based, innovative, cost-effective solutions  

o forging stronger working relationships  

o supporting consistent, continuous management  

 
D-1.4 Program Approach 
 
The approach taken to develop the DAMP/Laguna Coastal Streams WAP recognizes 
that the jurisdictional DAMP/LIPs and the DAMP/WAPs represent the principal policy 
and program documents for two separate, but nonetheless similar and highly 
interdependent, water quality planning processes targeting the control of pollutants in 
urban runoff.    
 
With respect to project implementation, the distinction is made between Jurisdictional 
and Watershed Cooperative projects.  Where water quality issues that are determined to be 
specific to a jurisdiction, they would be referred to that jurisdiction and thereafter be 
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addressed as a jurisdictional program initiative through the DAMP/LIP.  Alternatively, 
the issue may originate from multiple jurisdictions within the watershed.  In this 
instance, the problem would be most effectively addressed on a partnership basis as a 
watershed cooperative effort. 
 
The following elements of the DAMP are then incorporated on the watershed and 
jurisdictional levels to: 

 
• Establish a baseline set of BMPs that are applicable to all areas and that are 

proven and cost-effective; 
• Monitor water quality to assess progress and identify urban impacts on receiving 

water; 
• Prioritize waterbodies for corrective action, with those listed as impaired having 

a higher priority; and 
• Focus on enhanced BMPs for constituents of concern at a watershed or 

jurisdictional level, as appropriate. 
 
These elements become the basis of an iterative planning process, which support the 
progressive evolution attainment of water quality standards, as required by the NPDES 
Permits.  A defining feature of the iterative planning process is the continual analysis, 
measurement and improvement through the quality loop which is illustrated in a 
simplified form in Figure D-1.1. 
 
Assessing:  Assessing environmental conditions and programmatic performance, 
establishing the goals and targets to be achieved, and determining the route to be taken 
and the measurements to track success; 
 
Planning:  Designing activities to achieve the goal, identifying the needed skills and 
expertise, and designating responsibility for achieving desired outcomes; 
 
Implementing:  Bringing the process into effect in an efficient and effective manner, and 
 
Monitoring:  Evaluating the effectiveness of the Implementing stage. 
 
There is also recognition that these efforts are, in many watersheds in Orange County, 
supportive of a third planning process that is focused on watershed system integrity 
rather than water quality outcomes.  The different characteristics of these processes are 
compared in Table D-1.3.  
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D-1.5 Governance 
 
D-1.5.1  WAP Committee 
 
The WAP Committee comprises representatives of the three cities located within the 
watershed and the County of Orange.  Other agencies are intermittently represented at 
the meetings. 
 
D-1.5.2  Other Groups 
 
Several Non-Government Organizations (NGO’s) are active in the watershed, including: 
 

• Laguna Canyon Foundation 
• Laguna Greenbelt 
• Laguna Canyon Conservancy 
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Table D-1.1:  Designated Beneficial Uses – Laguna Coastal Streams 

Inland Surface Water AGR REC-1 REC-2 WARM WILD 

Coastal Streams      

Moro Canyon      

Emerald Canyon      

Boat Canyon      

Laguna Canyon      

Blue Bird Canyon      

Rim Rock Canyon      

Hobo Canyon      
 
Existing -   Potential -  
 
Agricultural Supply (AGR) – Includes uses of water for farming, horticulture or ranching. 
 
Contact Water Recreation (REC-1) - Includes uses of water for recreational activities involving body contact where ingestion of 
water is reasonably possible. 
 
Non-Contact Water Recreation (REC-2) - Includes uses of water for recreational activities involving proximity to water. 
 
Warm Freshwater Habitat (WARM) - Includes uses of water that support warm water ecosystems. 
 
Wildlife Habitat (WILD) - Includes uses of water that support terrestrial ecosystems. 
 
Source:  http://www.waterboards.ca.gov/sandiego/programs/basinplan.html 
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Table D-1.2:  2006 303(d) List and TMDL Priority Schedule – Laguna Coastal Streams Watershed 
 

Name 
Calwater 

Watershed 
Pollutant/Stres

sor Source Priority Estimated Size Affected 
Proposed TMDL 

Completion 
Pacific Ocean 
Shoreline, 
Laguna Beach 
HSA 

90112000 Indicator 
Bacteria 

 

Nonpoint/Point Source Medium 1.8 Miles 
Impairment located at Main 
Laguna Beach, Laguna Beach at 
Ocean Avenue, Laguna Beach at 
Laguna Avenue, Laguna 
Beach at Cleo Street, Arch Cove at 
Bluebird Canyon Road, Laguna 
Beach at Dumond Drive. 

2005 

Laguna Canyon 
Channel 

90112000 Sediment 
Toxicity 

Source Unknown  1.6 Miles 2019 
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Table D-1.3:  Water Quality/Watershed Management Processes  
 

 LIP WAP Watershed Planning 
Geographic Area 
Covered by Plan 

Defined by political 
(city/county) boundaries 

Defined by hydrologic boundaries Defined by hydrologic boundaries 

Planning Process Focused on reducing 
discharges of pollutants in 
urban runoff and stormwater 
pollution on a uniform 
countywide basis. In 
conformance with 
DAMP/LIP and NPDES 
permits requirements. 

Focused on improving local 
receiving water quality where it is 
adversely impacted by urban 
runoff and stormwater pollution. In 
conformance with DAMP/WAP, 
NPDES permit requirements and 
303(d) list/TMDLs.   

Focused on improving/restoring 
watershed system integrity.  In 
conformance with local community 
interest and stakeholder- 
determined resource management 
priorities. 

Framework Directed by Orange County 
Stormwater Program 
committee structure and 
Regional Board review. Public 
consultation principally 
through CEQA 
process/Regional Board 
review. 

Directed by watershed municipal 
and public water agency 
stakeholders. Characterized by 
public consultation and non-policy 
making participation. 

Directed by watershed municipal 
and public water and resource 
agency stakeholders. Characterized 
by NGO and public participation.  
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Table D-1.3 Water Quality/Watershed Management Processes (Cont.) 

Assessment Based on information from 
countywide municipal and 
regional cooperative 
investigations of stormwater 
and receiving water quality.  
Assessments are undertaken 
on an annual and 5 year basis. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations. Assessments are 
undertaken on an annual basis. 
Assessment also includes socio 
economic indices such as degree of 
public participation and level of 
funding in watershed projects. 

Based on water quality information 
from the countywide monitoring 
program and site specific 
investigations of watershed system 
integrity.  
 

Planning Broad based approach with 
emphasis on well established 
pollution prevention and 
source control measures 

Pollutant specific approach with 
emphasis on treatment controls and 
consideration of innovative 
regional solutions 

Broad based approach with 
emphasis on ecological outcomes 
including habitat and channel 
restoration 

BMP 
Implementation 

Individually by the 
Watershed Permittees focused 
on pollution prevention in 
upland areas.  Emphasis on 
jurisdictional projects and 
baseline BMPs. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies.  Focused on pollution 
prevention and source controls.  
Emphasis on enhanced BMPs. 
Projects may be jurisdictional or 
watershed cooperative. 

Individually and collaboratively by 
Watershed Permittees and other 
agencies. Focused on waterbody 
and riparian habitat restoration.  
Emphasis on watershed cooperative 
projects. 

Monitoring Considers pollutant load 
reduction  

Considers beneficial use attainment Considers beneficial use attainment 
and stream system integrity and 
functioning of local governance 
group 
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Figure D-1.1:  Water Quality Planning Process 
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D-2.0 WATER QUALITY MONITORING & ASSESSMENT 
 
The water quality of Laguna Canyon Creek, the watershed’s other coastal streams and 
coastal receiving waters can be defined by both a set of concentrations, speciations, and 
physical partitions of organic and inorganic substances and the composition and state of 
their aquatic biota.  While the various monitoring efforts address all elements of this 
definition, the discussion focuses on pathogen indicator bacteria.   
 
D-2.1 Monitoring  
 
Monitoring is a key element of any management program.  Monitoring provides data 
that can be used to inform management decisions about the environment, its resources 
and the human activities affecting them.  Environmental monitoring data documents 
existing conditions and, if collected repeatedly, provides evidence of changes in these 
conditions.  In addition, in the absence of prior information, monitoring establishes a 
starting point for future comparisons (NAS, 19901). 
 
The principal monitoring efforts in the watershed are the data collection efforts of the 
Permittees Countywide Third Term Permit Monitoring Program and the Orange County 
Health Care Agency’s Coastal Pathogen Indicators Monitoring Program. 
  
D-2.1.1  NPDES Third Term Permit Monitoring Program 
 
The NPDES Third Term Monitoring Program developed for the San Diego Region 
comprises separate wet weather and dry weather monitoring programs.  
 
D-2.1.1.1  Wet Weather Monitoring Program 
 
The NPDES Third Term Permit wet weather monitoring program (details on its 
development and implementation are included in DAMP Section 11.0 - Exhibit 11-I) 
consists of four elements:  
 

• Coastal Stormdrain Outfall Monitoring - Using a suite of bacterial indicators at high 
priority drain outfalls, track compliance with regulatory standards and any 
improvements due to BMP implementation (This program element includes 
numerous sites along the full extent of the coastline in this region – See Unified 
Report Section C-11, Figure C-11.17);  

 
• Urban Stream Bioassessment Monitoring -Using a “triad” of indicators 

(bioassessment, chemistry, toxicity), describe impacts on stream communities 
and the relationship of impacts to runoff, based on comparisons with 
reference locations on a year-to-year time frame (This program element 
includes both reference sites and urban-influenced sites throughout the 
region –  See Unified Report Section C-11, Figure C-11.2); 

 

                                                 
1/ Managing Troubled Waters, National Academy of Sciences, 1991. 
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• Long-Term Mass Emissions Monitoring - Using measurements of key pollutants, 
measure loads over a time frame of years to decades to compare with past and 
present levels (This program element includes several sites at or near the bottom 
of major drainages – See Unified Report Section C-11, Figure C-11.15); 

 
• Ambient Coastal Receiving Waters Monitoring - Using measurement of runoff 

plume characteristics and extent, as well as measures of a suite of physical, 
chemical, and biological indicators, improve understanding of the impacts of 
runoff plumes on near-shore ecosystems (This program element includes sites 
along the coast as well as in Dana Point Harbor – See Unified Report Section C-
11, Figure C-11.22). 

 
D-2.1.1.2  San Diego Dry Weather Monitoring Program  
 
Details on development and implementation of the dry weather monitoring program are 
included in DAMP Section 11.0 - Exhibit 11-II.  The Third Term Permit dry weather 
monitoring program comprises a single program element:  
 

• Dry Weather Monitoring – Using measurements of key pollutants, identify 
potential illegal discharges and illicit connections, based upon comparison with 
historical data and available estimates of background levels.  The dry weather 
monitoring sites sampled during the 2006 and 2007 seasons are presented in 
Table D-2.1. 

 
Table D-2.1:  Laguna Coastal Streams Dry Weather Monitoring Sites 
 

LOCATION SITE NAME 
LAT LONG 

STATUS 

LBGAVOUT N 33.53304 W 117.77745 Targeted 
LW102P18 N 33.61201 W 117.75388 Targeted 

LB102@LC133 N 33.57406 W 117.76299 Targeted 
LBI00P02 N 33.53710 W117.78056 Eliminated ‘07 

LBHPSE12 N 33.54315 W 117.78944 Eliminated ‘07 
 
 
D-2.1.2  Orange County Health Care Agency 
 
Over the past 40 years, the Health Care Agency (also known as Environmental Health) 
and local sanitation agencies (Orange County Sanitation District and South Orange 
County Wastewater Authority) have been testing the coastal waters in Orange County 
for bacteria that indicate possible presence of disease-causing pathogens.  Samples are 
collected weekly at approximately 150 ocean, bay and drainage locations throughout 
coastal Orange County. Pathogen indicator bacteria data for coastal waters is now 
directly available to the public at www.ocbeachinfo.com. 
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D-2.2 Water Quality Assessment 
 
D-2.2.1 Pathogen Indicator Bacteria 
 
The cause-effect relationship between fecally-associated microbes and disease 
transmission has been appreciated since the late 19th Century.  Waterborne pathogens 
include a broad range of bacteria and viruses that are difficult to identify and isolate. 
Thus, certain bacteria are used as indicator organisms.  Indicator organisms are easier to 
identify in the environment and are associated with other pathogens known to be 
harmful to human health.  Bacteria used as indicator organisms include fecal coliform 
and Enterococci.  High densities of indicator bacteria indicate the likely presence of 
pathogenic organisms.  Thus, the number of fecal coliforms and Enterococcus present is 
a measure of the degree of health risk associated with the beneficial use of the water, 
such as swimming or shellfish harvesting.   
 
Sources of indicator bacteria may be: 

• Environmental - soils, decaying vegetation.  
• Animal wastes - birds, dogs, cats or rabbits.  
• Humans - sewage, kids with diapers, shedding from body.  
• Storm water or urban runoff. 

  
The California Ocean Water –Contact Sports Standards (California Code of Regulations 
Title 17 and the California Health and Safety Code) are: 
 
Single Sample Standards 

• Total coliforms:  10,000 organisms/100ml 
• Fecal coliforms: 400 organisms/100ml 
• Enterococci: 104 organisms/100ml 
• Fecal:  Total Coliform Ratio: >1,000 total coliforms if ratio exceeds 0.1 

  
30 Day Geometric Log Mean Standards 

  
• Total Coliforms: 1,000 organisms/100ml  
• Fecal Coliforms: 200 organisms/100ml 
• Enterococci: 35 organisms/100ml 

 
D-2.2.2 Results of NPDES Monitoring Program 
 
The purpose of the DAMP/WAP is to focus management efforts on priority constituents 
of concern.  Moreover, the water quality issue currently of greatest public concern is 
pathogen pollution of beaches and the resulting potential for human health impacts. 
Consequently, this discussion primarily considers, based upon the findings from 
analyses of the Wet Weather Monitoring Program - Coastal Storm Drain Outfall data, 
the impact of stormdrain outfalls on coastal waters.  These analyses combined a number 
of approaches, applied on a regional basis, to identify the most potentially problematic 
outfalls that were most likely to be exerting an influence on coastal receiving water.  This 
approach goes beyond simple comparisons to regulatory standards to include 
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assessments of the persistence of exceedances of such standards as well as of the 
statistical strength of the relationship between each stormdrain and its nearby receiving 
water.  These analyses included: 
 

1. Comparing indicator levels in the surfzone receiving waters of each drain to the 
State’s Ocean Water–Contact Sports Standards  (also referred to as “AB411” 
standards); 

2. Ranking drains based upon the proportion of total possible exceedances of the 
AB411 standards over the course of the entire year and within the AB411 season; 

3. Plotting indicator levels in the receiving water vs. those in the drain;  
4. Ranking drains in terms of the slope of the linear regression of receiving 

indicator levels vs. those in the drain; and 
5. Placing particular emphasis on those monitoring results collected when drains 

were observed to be flowing to the ocean. 
 
While the major findings are summarized below, a more complete discussion of these 
results can be found in Unified Report Section C-11.  The value of this approach is two-
fold.  First, the combination of analysis approaches produces a more robust set of 
conclusions than any single approach would, providing more confidence for targeting 
management actions at outfalls of most concern.  Second, the regional analysis places 
results from individual drains into a larger context, thus supporting the prioritization 
effort and ensuring that follow-up efforts at source identification and control are 
properly targeted. 
 
D-2.2.2.1 Patterns of AB411 Exceedances   
 
Table D-2.2 (a-b) shows the proportion of all samples exceeding AB411 standards in the 
receiving water upcoast and downcoast of coastal drains for the entire year and for the 
AB411 season.  Table D-2.2a presents results based on all available samples and Table 
D-2.2b for only that subset of sampling events during which the outfall flows was 
observed to actually flow to the ocean. Figures D-2.1 (a-b) and D-2.2 (a-b) summarize 
these data and show the regional pattern of exceedances for the entire year and for the 
AB411 season. 
 
 The ranking of drains was the same as in previous years for the entire year, but changed 
somewhat during the AB411 season.  
 
The exceedances were predominantly for Enterococcus and less so for fecal and total 
coliforms.  Exceedances for Enterococcus were also clustered in the wet season, with 122 
of the total of 340 Enterococcus exceedances occurring during the AB411 season.  Finally, 
the number of exceedances of the AB411 standards observed in the data representing 
stormdrain discharges reaching the ocean (as opposed to ponding on the beach or 
soaking into the sand) during AB411 season were 80 for Enterococus, 31 for fecal 
coliform, and 38 for total coliform. 
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D-2.2.2.2  Influence of Outfall on Receiving Water 
 
Linear regression was used to evaluate the strength of the relationship between 
concentrations of indicator bacteria in the discharge from a stormdrain and the 
concentrations of indicator bacteria in the respective receiving waters.  For each 
sampling, the stormdrain concentration an indicator was plotted against its 
corresponding receiving water concentration.  For each site a plot was created for each 
indicator (total, coliform, fecal coliform, Enterococcus) for each of four conditions (All 
Year, AB411 Season, All Year-Flows to Ocean Only, AB411 Season-Flows to Ocean 
Only). The purpose of this analysis was to identify those outfalls that had the most 
consistent relationship, both for the entire year and during the AB411 season, between 
the outfall discharge and the receiving water. The assumption underlying this analysis 
was that the strength of the regression reflected the strength of each drain’s influence on 
its nearby receiving water. Table D-2.3 (a-d) ranks the drains in terms of the strength of 
this relationship, as measured by the significance, or “p” value, of the regression slope 
for the four conditions. It is important to note that a highly significant regression is not, 
by itself, indicative of a potentially problem drain. A statistically significant regression 
must be combined with a relatively high proportion of exceedances, particularly in the 
AB411 season and when the drain is flowing to the ocean. 
 
D-2.3 Summary 
 
Taken together, these analyses identified several overall patterns, including: 
 
 Unlike in 2005-06, the proportion of exceedances is relatively equivalent in the entire 

year and in the AB411 season, both for all data collected and subset of samples when 
drains were flowing to the ocean. This reflects the lower total rainfall and the lower 
frequency of large storms in 2006-07. 

 Focusing on conditions when drains flow to the ocean shifts the relative ranking of 
stations, both in terms of proportion of exceedances and the significance of 
regressions between indicator concentrations in the drain and in the surfzone.  The 
most pronounced effect can be seen in the difference in the exceedance proportions 
for San Juan Creek (SJC1). 

 Regressions are somewhat less strongly significant in the AB411 season than in the 
entire year (Table D-2.3), implying that the relationship between drains and nearby 
receiving waters is tighter in the rainy season. 

 
Data from all analyses were combined to identify a set of sites of particular interest.  
Sites were selected based on a relatively high proportion of exceedances combined with 
highly significant regressions across all three indicators.  Additional subjective weight 
was given to those drains that ranked highly on these criteria at times when the drain 
was flowing to the ocean, on the assumption that this condition best represents the times 
when the drain is impacting the surfzone.  Finally, each drain’s discharge rate was 
considered in assessing its potential to affect the surfzone. These drains are: 
 
 SCM1 (Salt Creek mouth) 
 POCHE (Prima Deshecha Channel mouth) 
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 PICO (Segunda Deshecha Channel mouth) 
 SJC1 (San Juan Creek mouth) 
 ACM1 (Aliso Creek mouth) 

 
This set of sites is the same as the set identified last year with the exception that the Pearl 
Street Drain (PEARL) in Laguna Beach has dropped off the list and the Segunda 
Deshecha Channel (PICO) moved onto the list.  The Pearl Street Drain (PEARL) in 
Laguna Beach dropped from its prior high priority ranking (Conditions at Drains of 
Highest Concern: 2005-06 PEA Table C-11.19) due to a reduction in percentages of 
AB411 exceedances in its receiving waters and reduction in the significance of the 
relationship between the concentration of indicators in the stormdrain relative to the 
receiving waters.   
 
The receiving waters of the Segunda Deshecha channel (PICO) in San Clemente showed 
an increase in percentage of AB411 single sample standard exceedances and a 
strengthening of the relationship between the concentration of indicators in the 
stormdrain relative to those in its the receiving waters.  The Segunda Deshecha channel, 
is currently under construction for a diversion project which may effectively divert all 
dry-weather urban runoff. 
 
The exceedance rate for SCM1 has remained approximately the same during the AB411 
season, but this drain has highly significant regressions for all indicators in all 
conditions. 
 
Table D-2.4 summarizes conditions at these five drains.  All except Aliso Creek mouth 
typically have stagnant sections or scour ponds at or very near their mouth that drain to 
the surfzone.  Two (Salt Creek mouth and San Juan Creek mouth) also have large 
concentrations of birds that are almost always present.  These drains have higher flow 
rates than all other sites.  All except San Juan Creek mouth had highly significant 
regressions for at least some indicators for the entire year, suggesting a potentially 
strong effect of these drains on the nearby receiving water.   
 
These results show that a high exceedance rate in the receiving water is not necessarily 
associated with a strong statistical relationship with values in the drain. For example, 
the BLUBRD and BLULGN site have strongly significant regressions but relatively low 
exceedance rates, while site SJC1 displayed the opposite pattern. SCCWRP’s study of 
bacterial indicator levels at reference beaches (SCCWRP Tech. Rpt. #448) showed that 
exceedance levels at reference beaches were very low during dry weather but reached 
levels as high as 33% during wet weather. The exceedance levels documented in Table 
D-2.2 are in some instances higher than this. The SCCWRP study will thus provide a 
basis in subsequent analyses for estimating the degree of anthropogenic contribution to 
these exceedance levels.  
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Table D-2.2a:  Proportion of All Samples Exceeding AB411 Standards Near Coastal 
Stormdrains (Annual Report Table C-11.15a) 

Entire Year AB411 Season 

Rank Station Avg Hits Rank Station Avg Hits 
1 BLUBRD 0.000 1 BLUBRD 0.000 
1 DUMOND 0.000 1 CSBMP1 0.000 
1 EMRLD 0.000 1 DUMOND 0.000 
1 HEISLR 0.000 1 EMRLD 0.000 
1 WEST 0.000 1 HEISLR 0.000 
2 ELMORO 0.003 1 LADERA 0.000 
2 VICTRA 0.003 1 MAINBC 0.000 
3 LADERA 0.006 1 RIVERA 0.000 
3 MAINBC 0.006 1 SCCS52 0.000 
4 RIVERA 0.011 1 TRFCYN 0.000 
4 TRFCYN 0.011 1 VICTRA 0.000 
5 BLULGN 0.012 1 WEST 0.000 
6 PEARL 0.015 2 CSBBR1 0.005 
7 ACM1 0.017 2 ELMORO 0.005 
8 CLEO 0.018 3 CLEO 0.009 
9 SCCS52 0.024 4 SCCS17 0.011 

10 SCCS17 0.025 5 LINDAL 0.015 
11 LINDAL 0.034 5 PEARL 0.015 
12 MARIPO 0.042 6 ACM1 0.019 
13 CSBMP1 0.049 6 BLULGN 0.019 
14 PIER 0.052 7 DSB1 0.022 
15 CSBBR1 0.060 8 MARIPO 0.038 
16 DSB1 0.079 9 DSB4 0.067 
17 DSB4 0.129 10 PIER 0.069 
18 PICO 0.152 11 SJC1 0.083 
19 SCM1 0.173 12 DSB5 0.104 
20 DSB5 0.218 13 PICO 0.142 
21 SJC1 0.221 14 SCM1 0.185 
22 POCHE 0.296 15 POCHE 0.373 

Note: Shaded cells indicate stations within the Laguna Coastal Streams 
Watershed  

 
 
 
1 Hits refers to number of exceedances. 
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Table D-2.2b: Proportion of Samples Exceeding AB411 Standards Near Coastal 
Stormdrains When Drain Flows to the Ocean (Annual Report Table C-
11.15b) 

 

Entire Year AB411 Season 

Rank Station Avg Hits Rank Station Avg Hits 
1 BLUBRD 0.000 1 BLUBRD 0.000 
1 CLEO 0.000 1 CLEO 0.000 
1 DUMOND 0.000 1 CSBBR1 0.000 
1 ELMORO 0.000 1 ELMORO 0.000 
1 HEISLR 0.000 1 HEISLR 0.000 
2 MAINBC 0.010 1 MAINBC 0.000 
3 ACM1 0.016 2 ACM1 0.014 
4 BLULGN 0.026 3 PEARL 0.021 
5 PEARL 0.030 4 BLULGN 0.037 
6 MARIPO 0.083 5 MARIPO 0.056 
6 PIER 0.083 6 PICO 0.167 
7 CSBBR1 0.167 7 SCM1 0.220 
7 PICO 0.167 8 DSB5 0.333 
8 SCM1 0.197 9 POCHE 0.367 
9 POCHE 0.286 10 LINDAL 0.500 

10 CSBMP1 0.333 11 SJC1 0.667 
10 RIVERA 0.333    
10 SCCS17 0.333    
10 SCCS52 0.333    
10 TRFCYN 0.333    
11 LINDAL 0.417    
12 DSB5 0.500    
13 SJC1 0.510       

Note: Shaded cells indicate stations within the Laguna Coastal Streams Watershed 
 
 
 

1 Hits refers to number of exceedances. 

0039538



EXHIBIT 18, WATER QUALITY MONITORING & ASSESSMENT  

2006-07 Watershed Annual Report                                                    November 15, 2007  
Laguna Coastal Streams Watershed 
 Exhibit 18-2-9 

Table D-2.3a:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data from the Entire Year (Annual Report Table C-11.18a) 

Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 BLULGN < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 PICO < 0.0001 1 BLULGN < 0.0001 1 BLULGN < 0.0001 
1 POCHE < 0.0001 1 MARIPO < 0.0001 1 POCHE < 0.0001 
1 SCM1 < 0.0001 1 PICO < 0.0001 1 SCM1 < 0.0001 
2 ACM1 0.0003 1 PIER < 0.0001 2 LINDAL 0.0065 
2 MARIPO 0.0003 1 POCHE < 0.0001 3 SCCS17 0.0091 
3 DSB4 0.0062 1 SCM1 < 0.0001 4 DSB4 0.0188 
4 SJC1 0.0073 2 DSB4 0.0001 5 PICO 0.0245 
5 MAINBC 0.0084 3 SCCS52 0.0018 6 DSB5 0.0279 
6 DSB5 0.0098 4 CLEO 0.0211 7 TRFCYN 0.0542 
6 TRFCYN 0.0098 5 DSB5 0.0294 8 CLEO 0.056 
7 SCCS17 0.0166 6 DUMOND 0.0684 9 MARIPO 0.058 
8 SCCS52 0.0419 7 PEARL 0.0786 10 DUMOND 0.085 
9 EMRLD 0.0423 8 VICTRA 0.0799 11 VICTRA 0.1438 

10 CLEO 0.0445 9 LINDAL 0.0979 12 BLUBRD 0.16 
11 RIVERA 0.1871 10 SCCS17 0.1188 13 RIVERA 0.1768 
12 PIER 0.3466 11 WEST 0.1566 14 WEST 0.2123 
13 LADERA 0.383 12 MAINBC 0.2264 15 PIER 0.2481 
14 PEARL 0.4058 13 RIVERA 0.2986 16 HEISLR 0.3654 
15 BLUBRD 0.4913 14 TRFCYN 0.4045 17 CSBBR1 1 
16 CSBBR1 1 15 CSBMP1 0.4399 17 CSBMP1 1 
16 CSBMP1 1 16 LADERA 0.4417 17 DSB1 1 
16 DSB1 1 17 HEISLR 0.4821 17 ELMORO 1 
16 DUMOND 1 18 BLUBRD 1 17 EMRLD 1 
16 ELMORO 1 18 CSBBR1 1 17 LADERA 1 
16 HEISLR 1 18 DSB1 1 17 MAINBC 1 
16 LINDAL 1 18 ELMORO 1 17 PEARL 1 
16 VICTRA 1 18 EMRLD 1 17 SCCS52 1 
16 WEST 1 18 SJC1 1 17 SJC1 1 

Note: Shaded cells indicate stations within the Laguna Coastal Steams Watershed 
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Table D-2.3b:  Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators,  
Based on Data from the AB411 Season (Annual Report Table C-11.18b) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 BLUBRD < 0.0001 1 BLUBRD < 0.0001 1 BLULGN < 0.0001 
1 SCM1 < 0.0001 1 BLULGN < 0.0001 2 SCM1 0.0001 
2 EMRLD 0.0003 1 SCM1 < 0.0001 3 ACM1 0.0103 
3 BLULGN 0.0012 2 ACM1 0.0011 4 MARIPO 0.0579 
4 PICO 0.002 3 PICO 0.0017 5 POCHE 0.1357 
5 DSB5 0.01 4 MARIPO 0.0046 6 BLUBRD 0.159 
6 SJC1 0.035 5 PIER 0.0106 7 SJC1 0.1806 
7 ACM1 0.0591 6 CSBMP1 0.0278 8 PICO 0.2181 
8 TRFCYN 0.083 7 POCHE 0.0284 9 CLEO 0.2723 
9 CLEO 0.1143 8 PEARL 0.106 10 MAINBC 0.2732 

10 CSBMP1 0.1749 9 CLEO 0.1365 11 PEARL 0.3386 
11 POCHE 0.2072 10 HEISLR 0.1484 12 LINDAL 0.3656 
12 VICTRA 0.2113 11 TRFCYN 0.1502 13 CSBMP1 0.4059 
13 WEST 0.2528 12 EMRLD 0.1919 14 DSB1 0.4751 
14 MARIPO 0.2552 13 DSB1 0.2216 15 CSBBR1 1 
15 HEISLR 0.3015 14 CSBBR1 0.2244 15 DSB5 1 
16 CSBBR1 0.4096 15 DUMOND 0.2339 15 DUMOND 1 
17 PEARL 0.4279 16 DSB5 0.2894 15 ELMORO 1 
18 PIER 0.459 17 WEST 0.3431 15 EMRLD 1 
19 DSB1 1 18 ELMORO 1 15 HEISLR 1 
19 DUMOND 1 18 LADERA 1 15 LADERA 1 
19 ELMORO 1 18 LINDAL 1 15 PIER 1 
19 LADERA 1 18 MAINBC 1 15 RIVERA 1 
19 LINDAL 1 18 RIVERA 1 15 SCCS52 1 
19 MAINBC 1 18 SCCS52 1 15 TRFCYN 1 
19 RIVERA 1 18 SJC1 1 15 VICTRA 1 
19 SCCS52 1 18 VICTRA 1 15 WEST 1 

Note: Shaded cells indicate stations within the Laguna Coastal Streams Watershed 
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Table D-2.3c: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data From the Entire Year for Drains Flowing to the Ocean (Annual Report Table C-11.18c) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 PICO < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001 
1 POCHE < 0.0001 1 PICO < 0.0001 1 BLULGN < 0.0001 
1 SCM1 < 0.0001 1 POCHE < 0.0001 1 POCHE < 0.0001 
2 ACM1 0.0006 1 SCM1 < 0.0001 1 SCM1 < 0.0001 
3 MAINBC 0.0007 2 BLULGN 0.0001 2 MAINBC 0.0034 
4 BLULGN 0.001 3 MAINBC 0.0205 3 CLEO 0.0081 
5 DUMOND 0.0626 4 MARIPO 0.0365 4 BLUBRD 0.0249 
6 SJC1 0.0677 5 SJC1 0.0489 5 TRFCYN 0.0376 
7 MARIPO 0.0685 6 CLEO 0.0872 6 PICO 0.0593 
8 PIER 0.1351 7 DUMOND 0.1003 7 RIVERA 0.0788 
9 LINDAL 0.2764 8 PEARL 0.1116 8 PIER 0.1092 

10 SCCS17 0.461 9 TRFCYN 0.1202 9 DUMOND 0.3175 
11 BLUBRD 1 10 CSBMP1 0.2232 10 PEARL 0.4641 
11 CLEO 1 11 PIER 0.3431 11 CSBMP1 0.472 
11 CSBBR1 1 12 LINDAL 0.4081 12 LINDAL 0.4771 
11 CSBMP1 1 13 BLUBRD 1 13 MARIPO 0.4961 
11 DSB5 1 13 CSBBR1 1 14 CSBBR1 1 
11 PEARL 1 13 DSB5 1 14 DSB5 1 
11 RIVERA 1 13 RIVERA 1 14 SCCS17 1 
11 TRFCYN 1 13 SCCS17 1 14 SJC1 1 

Note: Shaded cells indicate stations within the Laguna Coastal Streams Watershed 
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Table D-2.3d: Coastal Stormdrain Sites Ranked in Terms of Significance of Regression Slopes for All Bacterial Indicators, 
Based on Data From the AB411 Season for Drains Flowing to the Ocean (Annual Report Table C-11.18d) 

 
Enterococcus Fecal Coliform Total Coliform 

Rank Station P-Value Rank Station P-Value Rank Station P-Value 
1 SCM1 0.0007 1 BLULGN < 0.0001 1 BLULGN 0.0005 
2 PICO 0.0149 2 SCM1 0.0001 2 SCM1 0.0011 
3 BLULGN 0.0172 3 POCHE 0.0023 3 POCHE 0.005 
4 POCHE 0.0408 4 ACM1 0.0147 4 BLUBRD 0.0308 
5 PEARL 0.0985 5 PICO 0.0376 5 ACM1 0.0417 
6 MARIPO 0.1186 6 PEARL 0.1054 6 MARIPO 0.346 
7 CLEO 0.2113 7 MARIPO 0.1446 7 PICO 0.4084 
8 ACM1 0.2211 8 BLUBRD 1 8 CLEO 0.4096 
9 BLUBRD 1 8 CLEO 1 9 PEARL 1 

Note: Shaded cells indicate stations within the Laguna Coastal Streams Watershed 
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Table D-2.4: Conditions at Drains of Highest Concern1 (Annual Report Table C-11.19) 
1 Flow ranks are relative and refer only to this group of five drains. E, F, and T in the Regression column refer, respectively, to Enterococcus, fecal 
coliforms, and total coliforms. “A” signifies all indicators. 
 
  Exceedances (proportion) Regression (p value) Flow & Mouth Watershed 

Description 

  All Data Flows to 
Ocean 

All Data Flows to Ocean     

Drain Year AB411 Year AB411 Year AB411 Year AB411     

Salt Crk < 0.0001 
E 

< 0.0001 
E 

0.0007 
E 

Flows ~90% of time; 3rd 
highest flow 

Underground last 3 – 
400 yds 

SCM1 < 0.0001 
F 

< 0.0001 
F 

0.0001 
F 

Large stagnant scour pond 
always present on beach, 
with many birds 

Aboveground 
through golf course 
and residential area 

  <0.0001 T 0.0001 T 

< 0.0001 
A 

0.0011 
T 

Flows from pond to 
surfzone 

 

        Ozone treatment plant just 
upstream of scour pond 

 

  

0.173 0.185 0.197 0.22 

        

San 
Juan 
Crk 

.0073 E 0.035 E 0.0677 .0421 
E 

Flows about 75% of time; 
highest flow  

Residential area 

SJC1 1F 1 F 0.0489 .0017 F Occasionally barricaded by 
berm in summer 

Bird refuge at 
bottom with 1 – 2000 
birds 

  1 T 0.1806 T 1 T .0217 
T 

Stagnant lagoon that 
drains to surfzone under 
sand 

Large wilderness 
area upstream of San 
Juan Capistrano 

         

  

0.221 0.083 0.51 0.667 

       

Poche 
Bch 

0.296 0.373 0.286 0.367 < 0.0001 
E 

0.2072 E < 0.0001 
A 

.0001 
E 

Flows ~80% of time; 4th 
highest flow 

Entirely residential 
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  Exceedances (proportion) Regression (p value) Flow & Mouth Watershed 
Description 

  All Data Flows to 
Ocean 

All Data Flows to Ocean     

Drain Year AB411 Year AB411 Year AB411 Year AB411     

POCHE < 0.0001 
F 

0.0284 F .0004 F Large stagnant scour pond 
that regularly flows to 
surfzone 

  

    

<0.0001 T 0.1357 T 

 

.0132 
T 

 

 

< 0.0001 
E 

0..002 E < 0.0001 
E 

0.0985 
E 

Flows year round 

< 0.0001 
F 

0.0017 F < 0.0001 
F 

0.1054 
F 

Drains to sand below 
outlet 

0.0245 T 0.2181 T 0.0593 T 1 T Outlet can be inundated by 
high tides 

     Under construction for 
Diversion project 

Segunda 
Desheca 
Channel 
 
PICO 

0.152 0.142 0.167 0.167 

      

Mixed Residential 
and commercial 

Aliso 
Crk 

.0003 E 0.0591 E 0.0006 0.2211 
E 

Flows ~90% of time; 2nd 
highest flow 

ACM1 < 0.0001 
F 

0.0011 F < 0.0001 
F 

0.0147 
F 

Occasionally barricaded by 
berm 

  <0.0001 T 0.0103 T <0.0001 T 0.0417 
T 

 

  

0.017 0.019 0.016 0.014 

          

Partly rural, 
wilderness park 
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Figure D-2.1a: Relative Level of AB411 Exceedances (Hits) Over the Entire Year Using All Data  
(Annual Report Figure C-11.18a) 
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Figure D-2.1b: Relative Level of AB411 Exceedances (Hits) Over the Entire Year When Drains Flow to Ocean  

(Annual Report Figure C-18b) 
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Figure D-2.2a: Relative Level of AB411 Exceedances (Hits) During the AB411 Season Using All Data  
(Annual Report Figure C-11.19a) 
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Figure D-2.2b: Relative Level of AB411 Exceedances (Hits) During the AB411 Season When Drain Flows to Ocean  
(Annual Report Figure C-11.19b) 
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D-3.0 BMP IMPLEMENTATION  
 
The Watershed Permittees are developing and implementing Best Management 
Practices (BMPs) (defined as programs, technologies, processes, siting criteria, operating 
methods, measures or devices which control, prevent, remove or reduce pollution for water 
quality protection and enhancement)1 within the Laguna Coastal Streams Watershed 
through the planning processes discussed in Section D-1.0.  The DAMP/LIP and 
DAMP/WAP planning processes essentially result in Baseline BMPs and Enhanced BMPs, 
respectively.  Baseline BMPs are based upon the model programs identified in the DAMP 
and are implemented to contribute to the control of all pollutants.  Enhanced BMPs 
generally target particular constituents of concern and are typically source control or 
treatment control BMPs. 
 
The common emphasis of BMP-based management approaches is to promote the 
concept and practice of preventing pollution at the source.  However, such an approach 
does not preclude runoff treatment and, indeed, the DAMP explicitly recognizes that 
while the emphasis is on Pollution Prevention BMPs, the Permittees’ approach to water 
quality management includes complementary Source Control BMPs and Treatment Control 
BMPs.  These BMPs can be described as: 
 

• Pollution Prevention BMPs – any practice that reduces or eliminates the creation of 
pollutants; 

 
• Source Control BMPs – any practice that prevents pollution by reducing pollutants 

at their source; and 
 

• Treatment Control BMPs – any practice that removes pollutants from runoff. 
 
The Watershed Permittees’ BMP program is detailed in Attachment D-1, WAP Strategy 
Tables.  These strategy tables demonstrate the collaborative efforts of the Watershed 
Permittees and identify the specific actions that are being undertaken to improve urban 
water quality within the watershed. These strategy tables are specific to the constituents 
of concern for the watershed and include information on past progress as well as the 
scheduled tasks to support this action.  On an annual basis these tables will be updated 
to identify the progress made in that year as well as the schedule for the subsequent 
year. 
 
D-3.1 Bacteria   
 
Bacteria is a common contaminant in stormwater.  For separate storm drain systems 
animal (pets, horses and wildlife) excrement, sanitary sewer overflows, gardening 
wastes, organic fertilizers and manures are variously bacteria sources and growth 

                                                 
1/ Stormwater Quality Task Force.  March 1993.  California Storm Water Best Management 
Practice Handbooks.  Prepared by:  Camp Dresser & McKee, Larry Walker Associates, Uribe and 
Associates, and Resources Planning Associates. 
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media.  Irrigation runoff is the primary transport mechanism for bacteria to Laguna 
Coastal Streams during dry weather.  
 
D-3.2 Baseline BMP and Enhanced BMP Implementation 
 
While the intention of the DAMP/WAP is to focus on Enhanced BMP implementation, a 
complete account of the activities in a watershed that are contributing to the control of a 
constituent of concern necessarily has to consider Baseline BMPs and efforts focused on 
ecological outcomes (i.e. restoring a watershed’s natural biological functioning) in 
addition to Enhanced BMPs.   
 
At the forefront of many of these BMP implementation efforts is the Integrated Regional 
Watershed Management Plan (IRWMP).  The IRWMP focuses primarily on the projects 
and plans of the member agencies, with an emphasis on water supply and water quality.  
The IRWMP outlines specific objectives related to Water Quality/Pollution Reduction, 
which will provide Regional Action Projects that are supported and implemented by 
multiple cities and the County for urban runoff pollution treatment, in addition to water 
quality benefits to areas of special biological significance and protection of critical 
coastal areas.   
 
In June 2005, the Board of Supervisors accepted the Plan and adopted a resolution that 
authorized the County of Orange to submit a grant application to the State under Prop 
50 Chapter 8.  In January 2007, the IRWMP was one of seven statewide proposals 
recommended for funding. As a result, South Orange County will receive $25 million in 
Prop 50 funds to enhance water supply, water quality and natural habitat.  The top 
seven projects include: 
 

1. MWDOC, Water Use Efficiency Program Expansion 
2. SMWD, Canada Gobernadora Multipurpose Basin 
3. City of Laguna Beach, Heisler Park Marine Habitat Protection 
4. SOCWA, J.B Latham Treatment Plant – AWE Project   
5. City of SJC, Recycled Water Transmission System Improvements 
6. City of San Clemente, Recycled Water Treatment & Distribution 
7. County of Orange, Aliso Creek Super Project 

 
The IRWMP will be updated on an as-needed basis, but at least every five years as it is a 
living document.  The projects will be updated continuously, with a call for new projects 
done annually.     
 
D-3.2.1 Municipal Activities 
 
The Permittees own and operate facilities and, as a consequence, perform activities over 
a large part of their jurisdictions.  The DAMP addresses this opportunity for direct 
control of pollutants in urban runoff by establishing a program framework for 
systematically evaluating and addressing (based upon ISO14001 principles) water 
quality impacts arising from municipal facilities and infrastructure maintenance 
activities.   
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A summary of municipal facility Baseline BMP implementation is presented in each 
Permittee’s PEA Section C-5.  An example of an Enhanced BMP includes:   
 

• Provision of pet waste disposal bags in parks and on trails (LCS-fib2a); 
• Installation of catch basin filters (LCS-fib1d, LCS-fib2b); 
• Installation of inlet filters (LCS-fib1d); 
• Operate and maintain dry weather nuisance water diversions (LCS-gen6g). 

 
(Note:  LCS-gen1b, LCS-fib2c, etc. provide references to the attached strategy tables). 
 
D-3.2.2     Public Education 
 
Public education is a key component of the municipal stormwater program.  The goals 
of the program are to (1) measurably increase the knowledge of target communities; (2) 
measurably change behavior of target communities, and (3) reach all residents.  The 
efforts of each of the Watershed Permittees for the reporting period are presented in the 
individual progress reports and reviewed from a countywide perspective in the Unified 
Annual Progress Report (See Sections C-6). The countywide Orange County 
Stormwater Program public education effort in 2006-07 achieved 81,669,272 impressions.   
 
Watershed-oriented public education activities include: 
 

• Organization of creek clean-up events (LCS-gen2a); 
• Encouraging public participation (LCS-gen3a-d); 
• Dissemination of water quality information to businesses and residents (LCS-

gen3c); 
• Installation of new storm drain markers as an outreach program (LCS-gen3d); 

and 
• Distribution of magnetized stormdrain markers and sprinkler keys (LCS-gen3f). 

 
In addition to outreach to the general public, the Orange County Stormwater Program 
developed a School Education Outreach Program.   Today’s children are tomorrow’s 
adults, and the earlier they learn about protecting the environment, the less likely they 
will be as adults to engage in pollution causing behaviors.  Children can also share 
information they learn in school with their parents and other relatives.  Children are 
excellent “watchdogs” when it comes to their parents’ activities, and they are likely to 
try to correct a parent’s polluting behavior.    
 
In 2006-07, classroom education opportunities were offered to 183 fifth and sixth 
graders, as detailed in Table D-3.1.  School Education Outreach Program details are 
presented in the Unified Annual Progress Report (See Section C-6). 
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Table D-3.1:  Laguna Coastal Streams – School Education Outreach Program. 
 

PROGRAM SCHOOL GRADE 
NUMBER OF 

STUDENTS or 
TEACHERS 

Las Palmas Elementary 
School 5 – 6 104 Inside the Outdoors:  

Outdoor Science School 
Lobo Elementary School 5 – 6 79 

 
D-3.2.3     New Development  
 
One of the most important responsibilities of local government is to provide a decision 
making framework for the planning and permitting of new development and 
redevelopment.  This framework ensures that development occurs in an orderly fashion 
that reflects the vision and needs of the community, the environmental issues associated 
with any project are assessed, and that requirements for water quality protection are 
implemented.   
 
The New Development section of the DAMP/LIP (Section 7.0) establishes a mandatory 
water quality management plan (WQMP) and BMP requirements for specified types of 
development.  The implementation of these requirements is not being tracked on a 
watershed basis.  However, details of each Permittee’s program are documented in LIP 
Section A-7, and progress in the reporting period – compiled on a jurisdictional and 
Countywide basis – is presented in the Unified Annual Progress Report.   
 
D-3.2.4     Construction 
 
The Construction Program establishes Baseline BMP requirements and guidelines for 
pollution prevention methods that must be used by construction site owners, 
developers, contractors, and other responsible parties, in order to protect water quality 
from construction site runoff.  Construction site prioritization, inspection results, and 
enforcement actions are presented in the individual PEAs (Section C-8). 
 
D-3.2.5     Existing Development 
 
The Existing Development Program provides a framework and a process for the 
Permittees to systematically address the water quality impacts that can be associated 
with industrial facilities, commercial facilities, residential areas, and common interest 
areas/homeowner associations.  Key elements of the Baseline BMP program include 
source identification and facility inventory, prioritization for inspection, inspection BMP 
implementation and, where necessary, enforcement.  The details of each Permittee’s 
program are documented at LIP Section A-9.   
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D-3.2.6     Illegal Discharges/Illicit Connections 
 
Illegal discharges and illicit connections can be a significant source of pollutants from 
MS4s, and the DAMP includes a comprehensive program for detecting, responding to, 
investigating, and eliminating these types of discharges.  Each Permittee's program is 
documented in LIP Section A-10.  Examples of efforts targeting bacteria include: 
 

• Field investigation and bacteria source identification (LCS-gen5b); and 
• Creation and maintenance of a GIS with storm drain and sanitary sewer system 

layers (LCS-gen5d). 
 
Additionally, the Permittees evaluate County water quality monitoring data and other 
data available from SCCWRP, Army Corps of Engineers, etc. to identify bacteria sources 
and new constituents of concern (LCS-gen5a,c,f; LCS-fib1c,f) and participated in a 
SCCWRP-based investigative analysis of wet- and dry-weather “natural background” 
occurrence rates of fecal bacteria at “reference” beaches (LCS-fib1a). 
 
D-3.3 Retrofitting and Restoration 
 
While the Clean Water Act established an interim goal of attaining a level of water 
quality (which provides for the protection and propagation of fish, shellfish and wildlife, 
and for recreation in and on water), its overarching objective is to restore and maintain 
the chemical, physical and biological integrity of the nation's waters.  Projects with 
ecological integrity outcomes necessarily have to be considered in the context of water 
quality management because restoring biological function enhances a stream’s 
contaminant assimilative capacity.   In addition, restoration in the context of the WAP, 
also applies to projects that contribute to the restoration of a more natural watershed 
hydrologic regime.  These efforts can lead to more stable channel morphology and the 
elimination of the dry weather runoff that sustains the flux of bacteria through the creek 
system in dry weather. 
 
Examples of retrofitting and restoration projects include: 
 

• Urban runoff reduction and water use efficiency initiatives (LCS-gen6b-f; LCS-
fib1b,d,e); 

• Landscape irrigation control (LCS-gen6d); 
• Urban stream channel restoration (LCS-gen6h; LCS-fib2c); 
• Identification of potential drainage system retrofit opportunities within the 

watershed (LCS-gen6a);  and 
• Development of a management plan Heisler Park Ecological Reserve (LCS-fib1g). 
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D-4.0 EFFECTIVENESS ASSESSMENT 
 
Effectiveness Assessment is the process of evaluating whether programs are resulting in 
desired outcomes.  Outcomes are the results of an activity, program element, or overall 
program and can be characterized in terms of six levels.  Figure D-4.1 shows these levels 
as a gradation from activity-based to water quality-based outcomes and illustrates the 
progression of each successive step toward the ultimate goal of environmental 
improvement.  In general, Levels 1 to 3 can be considered Implementation Outcomes, 
Levels 5 and 6 Water Quality Outcomes and Level 4 a combination of the two types.  Each 
level has value in informing management the management process and it bears 
emphasis that not all are necessary or possible in every instance (CASQA, 2005).1    
 
Progress toward the achievement of outcomes is evaluated through the use of 
Assessment Measures.  Assessment measures may be qualitative (e.g. a judgment 
regarding the degree of BMP implementation at a facility) or quantitative (e.g. % 
reduction in a constituent level).  Key attributes of assessment measures include: 
 

• Measurability (statistically measurable on a frequent basis) 
• Relevance (significant, demonstrable relation to strategy and objectives) 
• Reliability (easily documented and reproducible) 
• Availability (based upon data obtainable at reasonable cost)  
• Scientific Validity (based on sound science) 
• Replicability (capable of being regularly updated) 
• Appropriately Focused (ideally measures outcomes, not inputs or outputs) 

 
Effectiveness Assessment involves confirmation of outcomes, an interim process of 
evaluation (principally through comparison) of assessment measures, and 
communication of progress.   
 
Objective:  To establish a Watershed Committee and encourage actions arising from its 
deliberations. 

Progress in 2006-07:  The Permittee representatives met regularly as the Watershed 
Action Plan (WAP) Committee.  Issues discussed at the meetings included the review of 
water monitoring data, project updates and evaluations of project effectiveness. 

Effectiveness Assessment:  The Watershed Permittees met three times during the 
reporting period.  In addition, the Permittees have collaborated on the IRWMP and a 
TMDL Strategic Assessment and Watershed Implementation Framework/ 
comprehensive load reduction plan (focus is on Aliso and San Juan Creeks but the 
efforts will affect all of south County).  An IRWMP Public Meeting was held on 

                                                 
1 California Stormwater Quality Association (CASQA). 2005. “An Introduction to Stormwater 
Program Effectiveness Assessment.” Available at:  http://www.scvurppp-
w2k.com/pdfs/0405/CASQA%20White%20Paper_An%20Introduction%20to%20Stormwater%2
0Program%20Effectiveness%20Assessment4.pdf. 
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February 6, 2007.  A planning meeting to develop the framework was held on June 11, 
2007. 

 Level 1: Level 1: Documenting Stormwater Program Activities  

 

Objective:  Enhance the extent of public participation in watershed issues, through 
Permittee and public interaction at watershed events, annual/semi-annual “Clean Up 
Days”, and other activities. 

Progress in 2006-07:  The Permittees organized watershed clean-up events at one site in 
the watershed as part of the statewide Coastal and Watershed Cleanup Day on 
September 16, 2006.   
 
The City of Laguna Woods initiated a new resident’s education program for stormwater 
issues as well as hosts a Water Quality Committee, which serves as an advisory 
committee for the City’s stormwater program and makes recommendations to staff and 
City Council on education, outreach, special events and City handouts; the City of Aliso 
Viejo outreaches to Property Management Staff and Homeowners Associations through 
public meetings; and the City of Laguna Beach continued to host their Environmental 
Committee, which is made up of 7-9 community members and a City representative. 
 
All program documentation, including the Laguna Coastal Streams WAP, is maintained 
on the widely publicized www.ocwatersheds.com website. The number of “hits” on the 
Laguna Coastal Streams Watershed page of this website was 1,664 in the reporting 
period compared to 1,840 in 2005-06, 1,380 in 2004-05 and 1,217 in 2003-04. 
 
Effectiveness Assessment:  Interest in the Laguna Coastal Streams Watershed appears 
to have leveled off after a three year high in 2005-06, as indicated by a slight decrease in 
2006-07. 
 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
Objective:  Educate the public regarding water quality issues. 

Progress in 2006-07: The Countywide education effort in 2006-07 achieved over 81 
million impressions compared to over 100 million impressions in 2005-06, over 80 
million impressions in 2004-05 and 45 million impressions in 2003-04.  Within the 
watershed, there has been the distribution of education materials on pet and horse waste 
management and best practices for the home garden.  Each Watershed Permittee also 
disseminates general water quality educational articles in their City newsletters, 
websites, PSAs on local cable stations and through direct mailings. 
 
Effectiveness Assessment:  The 81,669,272 impressions achieved by the Countywide 
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education effort were slightly higher than that of 2004-05, but less than that of the 
previous reporting period.  The public education campaign was maintained rather than 
expanded during the reporting period in order for the Public Education sub-committee 
to review the content and effectiveness of the current materials available, and to outline 
a work plan for the next permit term. 
 

 Level 1: Documenting Stormwater Program Activities 
 

 Level 3: Changing Behavior 
 
 

Objective:  Modify jurisdictional plans and policies to reflect potential impacts to 
water quality at a watershed-scale. 

Progress in 2006-07:  No issues were identified in the reporting period that would justify 
modification of jurisdictional plans and policies.  However, two regional planning 
documents were updated and/or developed. 
 
The Integrated Regional Watershed Management Plan (IRWMP) focuses primarily on 
projects and plans of the member agencies, with an emphasis on water supply and water 
quality.  The IRWMP, which was accepted by the Board of Supervisors (the Board) in 
June 2005, outlines specific objectives related to Water Quality/Pollution Reduction.  
Furthermore, the Board adopted a resolution that authorized the County of Orange to 
submit a grant application (the IRWMP is support documentation) to the State under 
Prop 50 Chapter 8.  In January 2007, the IRWMP was one of seven statewide proposals 
recommended for funding.  As a result, South Orange County will receive $25 million in 
Prop 50 funds to enhance water supply, water quality and natural habitat. The top seven 
projects include: 
 

• MWDOC, Water Use Efficiency Program Expansion 
• SMWD, Canada Gobernadora Multipurpose Basin 
• City of Laguna Beach, Heisler Park Marine Habitat Protection 
• SOCWA, J.B Latham Treatment Plant – AWE Project  
• City of SJC, Recycled Water Transmission System Improvements 
• City of San Clemente, Recycled Water Treatment & Distribution 
• County of Orange, Aliso Creek Super Project  

  
Development of a TMDL Strategic Assessment and Watershed Implementation 
Framework for the Aliso Creek and San Juan Creek watersheds was also initiated.  This 
document establishes the framework for a Comprehensive Load Reduction Plan for the 
Project I Beaches and Creeks in the San Diego Region.  The framework acts in lieu of the 
Bacteria Load Reduction Plan, as stipulated in the Total Maximum Daily Loads for 
Indicator Bacteria Project I – Beaches and Creeks in the San Diego Region –Draft 
Technical Report, dated June 25, 2007.  Although this plan focuses on the Aliso Creek 
and San Juan Creek watersheds, the Permittees in the Laguna Coastal Streams 
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watershed also fall within one or both of those watersheds and actively participate in 
collaborative planning and implementation efforts on a south county regional scale. 
 
Effectiveness Assessment:  The watershed Permittees commitment to addressing 
potential water quality impacts is evidenced by their collaboration on comprehensive 
planning documents.   These documents address not only water quality impacts, but 
water supply and natural habitat enhancement. 
 

 Level 1: Documenting Stormwater Program Activities 
 
 
 
Objective:  To meet the requirements for a Watershed Urban Runoff Management Plan 
(WURMP) contained in the municipal NPDES stormwater permit. 
 
Progress in 2006-07: The San Diego Regional Board approved the DAMP/WAP on 
October 7, 2003.  The format of the WAP Annual Report was revised for conformance 
with the Aliso Creek WAP documentation and in response to San Diego Regional Board 
direction. 

Effectiveness Assessment:  There were no San Diego Regional Board actions over 
Watershed Permittee non-compliance during the reporting period. 

 Level 1: Documenting Stormwater Program Activities 
 

 
 

Objective:  To identify the most significant water quality issues and constituents of 
concern on a watershed scale and relate these to urban sources. 
 
Progress in 2006-07:   Efforts to relate fecal indicator bacteria to urban sources and 
determine the significance of the water quality impact of Laguna Coastal Streams on 
coastal receiving waters are reviewed in Section D-2.0 and discussed in the Unified 
Annual Progress Report-Chapter 11.  The focus in the reporting period has been to 
develop comparative evaluations of water quality; direct future investigations and 
enable management efforts to be prioritized; enable water quality information to be 
communicated to a broader audience; and leverage partnerships with regional 
stakeholders as well as programs and plans, such as comprehensive load reduction 
plans and consolidated grants, to address the need for a coordinated approach to 
resource management and capital improvement planning. 
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Objective:  To focus the pollution prevention and source controls implemented at an 
individual jurisdiction level on the identified constituents of concern and to identify 
any jurisdiction-specific treatment control opportunities. 
 
Progress in 2006-07: The WAP now represents a comprehensive program of Baseline 
BMPs and Enhanced BMPs targeting fecal indicator bacteria.  In addition, there are 
complementary initiatives focused on the ecological and hydrological aspects of stream 
system and watershed restoration.  These efforts are now tabulated by objective, 
highlighting the collaborative efforts of the Watershed Permittees (see Attachment). 
 
Effectiveness Assessment:  In addition to Baseline BMPs, the Watershed Permittees are 
implementing (as detailed in Section D-3.0) Enhanced (source control and treatment 
control) BMPs, jurisdictionally and on a watershed cooperative basis, focused on fecal 
indicator bacteria.  The more detailed reporting format is in its third year of use and is 
continually refined to allow for better demonstration of collaborative efforts, progress 
and action plans for the next reporting period.   
 

 Level 3: Changing Behavior  
 
 
 
Objective:  To identify the water quality issues most appropriately addressed through a 
multi-jurisdictional watershed-based (i.e. Watershed Cooperative) approach. 
 
Progress in 2006-07: The DAMP/WAP focuses on fecal indicator bacteria as the priority 
water quality constituent of concern in the Laguna Coastal Streams Watershed 

 
 
Objective:  To incorporate information obtained from prior planning studies. 
 
Progress in 2006-07:   Collaboration in other studies and the use information from other 
studies to inform program development is principally the responsibility of the County of 
Orange as Principal Permittee (see Unified Annual Progress Report).  

 
 
Objective:  To develop an integrated plan of action that results in meaningful water 
quality improvement in the Aliso Creek Watershed group at a watershed scale that 
balances economic, social and environmental constraints. 
 
Progress in 2006-07:   The South Orange County Integrated Regional Water 
Management Group prepared the IRWMP, which was adopted by the County of Orange 
Board of Supervisors in May 2005, with updates made in May 2006, and submitted to 
the Board for approval in June 2006.  This plan includes projects that will help protect 
the region from drought, protect and improve water quality, and improve local water 
security by reducing dependence on imported water. 
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The watershed Permittees collaborated on the development of a TMDL Strategic 
Assessment and Watershed Implementation Framework for the Aliso Creek and San 
Juan Creek watersheds (to serve as a comprehensive load reduction plan).   
 
 
Objective:  To identify indicators to track progress. 
 
Progress in 2006-07: Outcomes, Assessment Measures, and Headline Indicators are an 
integral part of the Watershed Permittees’ process of program effectiveness assessment. 

 
Contributing to the achievement of these objectives will be information from water 
quality monitoring that will start to inform the program effectiveness assessment albeit 
toward the end of the Third Permit Term and the application for the Fourth Term 
Permit.  This water quality-based measure information will likely include relevant 
findings from the monitoring initiatives and any individual investigations of BMP 
performance.  The findings from evaluations of non-structural BMP initiatives (indirect 
measures i.e. non-water quality indicators of BMP performance), documented in the 
Watershed Permittees’ Annual Progress Reports, will be presented in the watershed 
annual report where appropriate.  
 
D-4.1 Review of Management Program 

The common purpose of the short-term and long-term effectiveness assessment 
strategies is to provide a means of verifying and validating the implementation of the 
watershed program.  In the context of the DAMP/WAPs, it is expected that program 
objectives and supporting management actions will evolve based upon the findings of 
the annual assessments.  The recommended revisions arising from this review are 
presented in Section D-5.0. 
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Figure D-4.1:  General Classification of Outcome Types
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D-5.0  CONCLUSION 
 
The following sections cover the proposed changes together with conclusions drawn 
from the evaluation of the fourth year of implementation of this effort. 
 
D-5.1  Watershed Management Process 
 
D-5.1.1     Watershed Area 
 
The clear delineation of the planning area based on watershed boundaries is a defining 
element of the watershed-based approach to water quality planning.  However, key 
elements of the Permittees’ efforts to address the adverse water quality impacts 
associated with stormwater and urban runoff are clearly optimized across different 
scales of planning area.  These scales range from the jurisdictional to the regional.  For 
example, the Southern California Coastal Water Research Project coordinated Bight ’03 
study is a regional scale investigation defined by the coastal zone and watersheds 
tributary to the entire Southern California Bight.  Within South Orange County, the 
Integrated Regional Water Management Plan represents an approach to project 
implementation coordinated across a sub-regional area.   
 
The cost effectiveness that is achieved through regional and sub-regional cooperation 
and the need for mitigative approaches that address the water quality and hydrologic 
impacts of watershed urbanization comprehensively, rather than on a constituent-by-
constituent basis, will ensure that management efforts at larger scales will continue be 
the primary area of activity.  The Baseline BMPs of the DAMP/LIP/WAP, associated 
with Municipal Activities, Public Education, New Development, etc. will therefore 
continue to be planned and implemented across different watershed scales as 
appropriate for each program element albeit with an emphasis on a coordinated 
countywide approach.  Nonetheless, 303(d) listing and TMDL development will likely 
impart a shift in focus toward sub-regional and watershed management efforts. 
 
D-5.1.2     Governance 
 
The County is creating a governance structures based on three Watershed Management 
Areas (WMAs), designated North, Central and South County.  The Laguna Coastal 
Streams Watershed would become part of the South County WMA, which is the same 
area covered by the South Orange County Integrated Regional Water Management Plan.  
With this form of governance, the County will serve as the regional program 
administrator, with both an Executive Committee (elected) and a Management 
Committee (city and agency staff).  Potential advantages include: 
 

• Continues the watershed approach at a manageable scale; 
• Consistent with the likely approach of future stormwater permits; 
• Fits the structure of the DAMP, and  
• Promotes partnership opportunities, especially between cities and districts. 
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 D-5.1.3    Public Participation 
 
Public participation is helpfully characterized as a process that has 3 levels, or stages, of 
engagement:  
 

Stage 1:  The provision of information in a one-way exchange, either passively or 
actively, by government to the public. 
 
Stage 2:  The public is solicited by government to provide feedback on specific 
issues.  Consultation represents a two-way exchange of information on an issues 
and options framed by the government. 
 
Stage 3:  The public actively participates in policymaking in a partnership 
relationship. This relationship means that governments acknowledge the role of 
the public in proposing policy options and shaping the policy dialogue but also 
have the final decision. 

 
The provision of public information (i.e. Stage 1) is tracked at the countywide level but 
not on a watershed basis other than noting the development of specific education 
materials targeting activities of particular concern to the watershed.  This approach will 
continue to be used over the next reporting period: 
 
Regarding the solicitation of public feedback (i.e. Stage 2), a public opinion survey was 
conducted in November 2005 to evaluate the effectiveness of the countywide public 
education program (termed Project Pollution Prevention).  The purpose of this second 
survey was to assess the extent to which public opinion and knowledge about urban 
runoff issues has changed and whether Orange County residents have made any 
behavioral changes as a result of the public education campaign. A comparison of the 
surveys’ findings (extensively reported in 2005-06) indicated that the public information 
campaign on stormwater and urban runoff has made initial inroads towards increasing 
awareness and encouraging implementation of behaviors protective of water quality.  In 
the majority of questions, awareness of the program and or its elements increased one to 
three percentage points.  These results are taken as validation of Project Pollution 
Prevention and a justification for continuing the multi-media approach of this effort. 
 
Meaningful (i.e. Stage 3) participation can be facilitated in the first instance by 
interactive websites, citizens’ panels, focus groups and referenda; and in time by 
community plans, visioning exercises and issue forums.  Web-trends reporting will be 
used to gauge the degree of interest in watershed management issues. 
 
D-5.2 Water Quality Assessment 
 
The Watershed Permittees will continue to evaluate environmental data regarding the 
condition of the watershed and BMP performance to help direct the management effort.  
There will be a continued emphasis on improving the timeliness and accessibility of 
water quality data.  
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D-5.3 Project Implementation  
 
The schedule of activities for 2007-08 is presented in Attachment D-1. 
 
D-5.4 Effectiveness Assessment 
 
The report presents a number of the Assessment and Headline Measures identified as 
indicators of program implementation and validation in the Unified Annual Progress 
Report 2006-07.  In 2007-08, while these indicators will continue to be developed, tracked 
and reported on, the continued validation of the WAP planning process will be 
predicated upon: 
 

o The number of meetings and deliberations of the WAP Committee. 
 

o The extent of public participation in watershed issues such as clean-up days. 
 

o Public interest in the watershed indicated by the level of use of the 
www.ocwatersheds.com website (Laguna Coastal Streams Watershed page). 

 
o The production and dissemination to the public of educational outreach 

materials targeting specific water quality constituents of concern. 
 

o Implementation of Enhanced BMPs. 
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EXHIBIT 18:  LAGUNA COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERS

LCS-gen1 Encourage participation in watershed meetings.

Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Districts

LCS-gen2 Enhance the extent of public participation in watershed issues.

Watershed Cities
County of Orange
OC Flood Control District

The City of Laguna Beach participated with the "Friends of the 
Dog Park" group in a Creek cleanup and invasive species removal 
project on 2/24/2007.

The 2nd annual "Friends of the Dog Park Cleanup" 
is anticipated for February 2008.

Ongoing Laguna Beach

LCS-gen3 Educate the public regarding priority water quality issues.

Watershed Cities
County of Orange
OC Flood Control District

Aliso Viejo
Aliso Viejo Community Assoc.
Laguna Audubon I HOA
Laguna Audubon II HOA
Pacific Ridge HOA

Ongoing / long term. Aliso Viejo

Long term.

Continue to host and/or participant in events which 
provide an appropriate venue to disseminate 
environmental education focused on constituents of 
concern, such as Independence Day (July 4, 2006) 
and Aliso Viejo Founder's Day (September 30, 
2006).

The City of Aliso Viejo distributed educational materials during 
City and public events, including Aliso Viejo Soka University 
International Day (May 6, 2006). 

Ongoing / long term.

Continue posting and distribution of city-specific 
brochures.

Ongoing / long term.

Ongoing
1) Continue to make technical reports and findings 
accessible to the public.
2) Continue to provide information in formats 
compatible for website posting. 

The City has developed city-specific brochures relating residential 
activities and the effects that these activities have on water quality 
if appropriate BMPs are not implemented. Aliso Viejo has also 
established a HOA Public Education Program which targets 
specific HOAs for distribution of public education materials and 
field audits of residential irrigation use. City of Aliso Viejo Website 
contains educational materials and Q and A through the 
environmental care and govpopulus links.

Ongoing / long term.Continue to host and/or participant in events which 
provide an appropriate venue to disseminate 
environmental education focused on constituents of 
concern.

The watershed cities will continue to meet to 
discuss watershed specific issues and a regional 
approach to addressing the watershed specific 
issues. 

The Laguna Coastal Streams Watershed Permittees met twice in 
2006-07:  9/19/06 and 3/16/07.  Additionally, the watershed 
permittees met on 6/11/07 to discuss and design a strategic 
assessment for addressing multiple TMDLs on a 
regional/watershed cooperative basis.

Ongoing / long term.LCS-gen1a

LCS-gen1b Public meetings to be scheduled as appropriate.

ACTION

The following public participation events were posted on the 
www.ocwatersheds.com website: 
  1) Coastal & Inner Coastal Watershed Clean-up Day:
      - Laguna Main Beach/Heisler Park
  2) El Toro Water District Open House

Convey constituent of concern-specific public education materials 
and information on Permittees websites. The following pollutant 
specific information has been provided electronically for posting 
on Permittee's websites:
 1) Help Prevent Ocean Pollution: Tips for Pet Care
 2) Help Prevent Ocean Pollution: Tips for Horse Care
 3) Help Prevent Ocean Pollution: Tips for Landscape & 
Gardening
 4) Green Thumb Blue Ocean Newsletter
 5) Keeping Your Car and the Environment Sparkling Clean 
Newsletter
 6) Trash PSA 
 7) General Pollutant PSA

Actively participate in Laguna Coastal Streams 
Watershed Permittee meetings.

Participate in Integrated Regional Water Management 
Plan (IRWMP) public meetings.

An IRWMP Public Meeting was held on 2/6/07.

LCS-gen2a Focus on providing opportunities for participation in 
watershed activities.

Use Permittee’s websites as an informational tool to 
educate the watershed's businesses and residents.

LCS-gen3a
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EXHIBIT 18:  LAGUNA COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

The City of Laguna Beach updated and revised its Water Quality 
website.

Continued maintenance and posting of new 
onformation.

Ongoing Laguna Beach

Aliso Viejo

Aliso Viejo
Aliso Viejo Community Assoc.
Laguna Audubon I HOA
Laguna Audubon II HOA
Pacific Ridge HOA

Laguna Beach
Community Groups

Laguna Woods

Laguna Woods
Laguna Woods Village HOA

Ongoing / long term.Aliso Viejo continued the implementation of the HOA Public 
Education Program that targeted specific HOAs for distribution of 
public education materials and field audits of residential irrigation 
use. City Staff met with the responsible individuals from HOAs to 
discuss implementation of pollution prevention measures and to 
assess the implementation of the HOA Water Quality 
Management Plan (WQMP). The HOA WQMP program requires 
each HOA within the watershed to develop a site specific WQMP 
and to provide the City with an annual update of the plan. The 
elements of the WQMP are as follows:
• HOA Common Area Irrigation
• Residential Irrigation
• Cleaning and Maintenance Activities
• Recycling of e-waste
• Pet Waste Management
• Street Sweeping
• Catch Basin Cleaning
• Staff Education
• Resident Education
The annual update will include a report on each of the above 
element. The City verifies the HOAs program implementation 
during the course of the targeted outreach.

Ongoing/long term.Continue to meet monthly.

Continue to meet bi-monthly.The City Water Quality Committee serves as an advisory 
committee for the City’s stormwater program and makes 
recommendations to staff and City Council on education, 
outreach, special events and City handouts. The Committee 
addresses stormwater issues Citywide and content is not limited 
to the Laguna Coastal Streams watershed. The Committee is 
subject to the Brown Act noticing requirements and is open to the 
public. During the reporting period the Committee was provided 
updates on water quality issues and citywide program.

Laguna Beach established an Environmental Committee in 2005. 
The committee is made up of 7-9 community members and a City 
representative. The committee discussed environmental issues of 
importance to the City and made recommendations to the City 
Council.

Ongoing / long term.The City will continue outreach to Property 
Management Staff and Homeowners Associations.

Continue with implementation of HOP Public 
Education Program.

Ongoing/long tem.

Ongoing/long tem.

LCS-gen3b Establish and administer City Water Quality 
Committees/Public Outreach Programs involving public 
participation.

The City initiated a new resident’s education program for 
stormwater issues.  Laguna Woods Village, HOA currently 
organizes a new resident orientation. The City has taken this 
opportunity to provide the new residents with information on the 
stormwater program and BMP fact sheets that apply citywide.

Continue implementation of new resident's 
program.

The City of Aliso Viejo encouraged the participation of its 
residents in the identification of watershed issues and potential 
sources of water quality degradation by promoting this effort via 
meetings with the Board and Property Management staff of 
Homeowners Association in the watershed to discuss water 
quality issues related to the Laguna Canyon Watershed.
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EXHIBIT 18:  LAGUNA COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Aliso Viejo

Laguna Woods

LCS-gen3f Distribution of magnetized stormdrain markers and 
sprinkler keys

The City of Laguna Beach will give away 
magnetized stormdrain markers and stainless steel 
sprinkler keys with water quality messages as an 
outreach program.

Ongoing Laguna Beach

Laguna Beach

Ongoing / long term.The City of Laguna Woods continued its education and outreach 
including development of an educational brochure about Barbara’s 
Lake. It was direct mailed to all residents in the drainage area.

Continue educational outreach and inspection 
activities in the Barbara’s Lake subdrainage area.

OngoingThe City of Laguna Beach installed over 900 new stormdrain 
markers that were designed by a local artist selected by the City 
Arts Commission as part of a city-wide art competition. The 
competition also included a children’s contest for the local public 
and private elementary schools. 

Stormdrain markers are being sold by the City 
cashier.  Missing markers replaced as needed.

Disseminate water quality information to businesses 
and residents through City newsletters and other 
publications.

The City of Aliso Viejo distributed the following Educational 
Materials to residents and businesses - 
• Best Management Practices for Construction Sites and Home 
Remodeling Projects
• Proper Lawn and Garden Water Management – A 
  Homeowners Guide Urban Runoff
• Storm water Best Management Practices
• Large Venue Event Planning
• Integrated Waste Management Recycling Brochures
• Tips for Pet Care
• Urban Runoff – Every Citizens Responsibility
• Household Tips
• Tips for Pool Maintenance
• Tips for Using Concrete and Mortar
• A Guide for Food Service Facilities
• Tips for Pool Maintenance
• Tips for Home Improvement Projects
• Tips for Projects Using Paint
• Tips for the Automotive Industry
• Proper Disposal of Household Hazardous Waste
• Keeping Pest Control Products to of Creeks, Rivers 
  and the Ocean
• Tips for Car Wash Fund-Raisers
• Sewage Spill Reference Guide
• SHARPS Proper Disposal of Needles
• Water Pollution Prevention Coloring Activity Book for 
  Young Children
• Yard Waste Recycling
• Kitchen Composting Tips
• Homeowners Guide for Fertilizing your Lawn and Garden

Continue the distribution of educational materials. Ongoing / long term.

LCS-gen3d Installation of new storm drain markers as an outreach 
program.

LCS-gen3c

The City distributed a water quality mailer citywide to residents 
and businesses within the watershed. The Mailer objective is to 
inform the public on ways to reduce pollution and gain an 
understanding of potential impacts to the environment.  FY 2007-
08 mailers also included a sprinkler key.

Ongoing / long term. Laguna Beach

The City of Laguna Woods issues a quarterly newsletter, "Wood 
Works,"  with a quarterly stormwater insert entitled “Water Words” 
on stormwater issues. Past articles have highlighted Barbara’s 
Lake issues within the watershed as well as general water quality 
issues. The newsletter is mailed Citywide quarterly.

Laguna WoodsOngoing/long tem.Continue quarterly mailing of newsletter.

Distribute a Water Qualtiy Mailer with a sprinkler 
key inside.
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EXHIBIT 18:  LAGUNA COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

LCS-gen4 Update and report on plans and policies.

1)  Report on progress on DAMP/WAP and Watershed Cities
   update as needed. County of Orange
2)  Report on DAMP/LIP Program OC Flood Control District
    as they relate to constituents of concern.

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Agencies
Special Districts

LCS-gen5 Evaluate water quality data to identify new constituents of concern.

Watershed Cities
County of Orange
OC Flood Control District
SCWRP
Laguna Beach

Watershed Cities
County of Orange
OC Flood Control District

Laguna Woods
County of Orange

Ongoing / long term.

LCS-gen5b Implement a targeted source control and pollution 
prevention program.

Evaluate County water quality monitoring data and 
other data available to us (data from SCWRP, Army 
Corps of Engineers, etc.).

LCS-gen5a

Annually (November 15 annual 
report) / long term.

LSC-gen4b Review the Integrated Regional Watershed 
Management Plan (IRWMP).  The IRWMP focuses 
primarily on the projects and plans of the member 
agencies, with an emphasis on water supply and water 
quality.  The Plan outlines specific objectives related to 
Water Quality/Pollution Reduction, which will provide 
Regional Action Projects that are supported and 
implemented by multiple cities and the County for 
urban runoff pollution treatment, in addition to water 
quality benefits to areas of special biological 
significance and protection of critical coastal areas.  
This plan will be updated on an as-needed basis, but at 
least every five years as this is a living document.  The 
projects will be updated continuously, with a call for 
new projects done annually.  

In June 2005, the Board of Supervisors accepted the Plan and 
adopted a resolution that authorized the County of Orange to 
submit a grant application to the State under Prop 50 Chapter 8.  
In January 2007, the IRWMP was one of seven statewide 
proposals recommended for funding. As a result, South Orange 
County will receive $25 million in Prop 50 funds to enhance water 
supply, water quality and natural habitat. The top seven projects 
include:
1.  MWDOC, Water Use Efficiency Program Expansion
2.  SMWD, Canada Gobernadora Multipurpose Basin
3.  City of Laguna Beach, Heisler Park Marine Habitat Protection
4.  SOCWA, J.B Latham Treatment Plant – AWE Project  
5.  City of SJC, Recycled Water Transmission System 
     Improvements
6.  City of San Clemente, Recycled Water Treatment & 
     Distribution
7.  County of Orange, Aliso Creek Super Project

Execute a Prop 50 Integrated Regional Water 
Management Implementation Grant Agreement 
with the State Water Resources Control Board to 
receive grant funds in an amount not to exceed 
$25,000,000.  Execute an Implementation 
Agreement with project proponents for 
disbursement and administration of grant funds. 
Execute a Memorandum of Understanding for 
governance of the South Orange County Integrated 
Regional Water Management Plan.  The South 
Orange County IRWMP Group will resume meeting 
in November 2007.  The existing Plan will be 
updated and a new call for projects conducted 
when Prop 84 Chapter 2: Safe Drinking Water, 
Water Quality and Supply, Flood Control, River and 
Costal Protection Act (includes funding for IRWM 
Programs) are release by the Department of Water 
Resources. The guidelines are expected to be 
released in the spring of 2008. 

The Plan addresses short term, mid 
term, and long term projects.

LCS-gen4a

LCS-gen5c Continue to evaluate monitoring data.The Laguna Lakes progress report shows nutrient trends up to 
January 2004. Unanticipated spikes in the nutrient levels beyond 
historic levels resulted in the City reviewing the maintenance 
practices of the landscape management company for possible 
sources of the readings.

Continue to review current water quality data on 
constituents of concern.

Utilize monitoring data from the Laguna Lakes Report.

Report progress annually (November 
15th).  Ongoing / long term.

Ongoing/long tem.

Continue to review current water quality data on 
constituents of concern.

Laguna Beach produced a report for submission to the State 
Water Board which analyzed eight years worth of bacteriological 
data.

Continue source investigation.  All contributory 
sources will be identified and upstream monitoring 
and sampling will be initiated to determine the 
source of the elevated levels. The field 
investigation and monitoring will be complimented 
with a targeted outreach program based on the 
pollutant of concern and the land-use or activity that 
would be a potential source of the pollution.

Data from the sampling and monitoring program was used to 
initiate field surveillance and monitoring based on the presence of 
elevated levels of any of the sampling parameters or water quality 
constituents of concern.  Sampling locations that were found to 
have elevated levels of pollutants in more than three of the four 
weekly sample collection dates (during the course of the two dry 
weather sampling events) were targeted for source investigation 
and pollution prevention measures.  

The first Watershed Chapter Annual Report was submitted to 
RWQCB on 11/15/04.  In response to comments from the 
Regional Board, the short term and long term strategies for 
compliance with the Directive have been added in the form of 
these tables.  DAMP/Watershed Chapter (now termed Watershed 
Action Plan) updated and revised in September 2005 to 
incorporate Strategy tables to address priority pollutants for the 
County and Watershed Cities.  Watershed Chapter Annual Report 
submitted to RWQCB on 11/15/06.

Review Local Implementation Plan (DAMP/LIP), 
Watershed Action Plan (DAMP/WAP) and other 
applicable plans annually to update focus on 
constituents of concern.

Ongoing / long term.Reviewed current water quality data as it pertains to identified 
constituents of concern.
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EXHIBIT 18:  LAGUNA COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Watershed Cities
County of Orange
OC Flood Control District

LCS-gen5f Add new sampling sites to County monitoring program The City of Laguna Beach added a new water quality sampling 
site to the Orange County sampling program.  The new site is 
located at the Verizon yard in Laguna Canyon Creek.

Continue with sampling. Ongoing Laguna Beach
OC Health

LCS-gen6 Identify opportunities to implement controls addressing the priority water quality issues of concern on a Watershed Cooperative basis

Watershed Cities
County of Orange
OC Flood Control District
Watershed Cities
County of Orange
OC Flood Control District
Water Suppliers

Watershed Cities
MWDOC
SWRCB

Watershed Cities
MWDOC
SWRCB

Laguna Beach

Ongoing / long term.LCS-gen6b Reduce urban runoff from over-irrigation. Landscape 
irrigation is a major contributor to dry weather flows, 
both as surface runoff and subsurface seepage that 
ultimately drains into the storm drain system. 

Investigated reports of urban runoff, educated the public regarding 
the connection between urban runoff & ocean pollution, and 
provided notices of problems to parties found over-irrigating.

Continue to investigate, educate, and provide 
notices.  Provide new technologies in conjunction 
with water agencies (such as SmarTimers) and 
look for opportunities to reduce runoff in public 
infrastructure.

Identify potential drainage system retrofit opportunities 
within the watershed.

Identified publicly-owned lands and public projects where regional 
improvements could be implemented.

Continue to identify public lands and project 
projects where regional improvements could be 
implemented.

LCS-gen6a

Create and maintain a GIS information database for 
the selected storm drain input including land use types, 
topography, major sewer lines, reclaimed water lines, 
septic systems, homeowner or community association 
areas and jurisdictional boundaries.

LCS-gen5d

Ongoing / long term.

Begin coordination with the Data & Information Management Sub-
committee, who is considering a countywide GIS database to 
which all watershed Permittees would contribute data.

Ongoing.

Laguna Beach completed a stormwater GIS project in 2007 and 
will update as necessary.

Ongoing / long term.Ongoing.

Ongoing / long term.

2006 to 2008.  

LCS-gen6d Implement the SmarTimer Edgescape Evaluation 
Program (SEEP).  

In partnership with the Municipal Water District of Orange County 
(MWDOC), the Watershed Cities continued to implement the 
SmarTimer Edgescape Evaluation Program (SEEP).  All 
necessary agreements with grant partners, the project contractor 
and consultant were executed.  All sites were inspected and 
finalized by the cities.  The sampling and monitoring phase was 
initiated and all equipment was successfully installed at all of the 
sites. Pre-Project monitoring will be completed in September 
2007. Preliminary proposals for the sites have been developed 
and are in the reviewing phase.

The pre-monitoring phase will be completed, 
whereupon the project site installation phase will be 
initiated.  Upon completion of the site installations 
and inspections by appropriate Staff, the post-
monitoring phase will begin.  The post-monitoring 
and data assessment will be completed in FY 08-
09.

2009

LCS-gen6c Identify and pursue funding opportunities under the 
Urban Stormwater Program for the implementation of 
controls.

Succeeded in winning funding under the Urban Stormwater 
Program in partnership under the Municipal Water District of 
Orange County to implement the SmarTimer/Edgescape 
Evaluation Project (SEEP).  This project proposes to evaluate 
urban runoff reductions by installing irrigation controllers, irrigation 
systems and landscape upgrades.  Interagency agreements and 
pre-retrofit monitoring was completed for 23 sites in 10 cities.

Develop agreements with grant partners for the 
implementation of the successful SEEP grant.  
Establish and secure 23 BMP Assessment Areas, 
including 17 active BMP installation areas and 6 
control areas. Produce and submit a completed 
Quality Assurance Project Plan (QAPP), a 
Monitoring Plan,  and a Project Assessment 
Evaluation Plan (PAEP). Develop and execute 
agreements with water quality monitoring and data 
analysis consultants, and Resource Conservation 
District auditors.  Install flow monitoring equipment 
and collect water quality and flow data for SEEP 
pre-implementation monitoring locations.  Distribute 
and collect completed SEEP Assessment Area 
participant applications.  In the process of 
collecting water consumption data for the pre-
retrofit monitoring area.  
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EXHIBIT 18:  LAGUNA COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - GENERAL ACTIVITIES

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Watershed Cities
County of Orange
OC Flood Control District
MWDOC
SWRCB
Watershed Cities
County of Orange
OC Flood Control District
Water Districts

LCS-gen6h Laguna Canyon Creek Restoration at the Animal 
Shelter and Marine Mammal Center

Project design and permitting process underway. Ongoing. Estimated completion date = 
8/1/2010

Laguna Beach

LCS-gen6f Participate in Countywide Water Conservation Task 
Force to share ideas for water conservation and runoff 
reduction with other Cities and Water Districts.

Attend quarterly meetings. Continue to attend regular meetings. Ongoing / long term.

LCS-gen6g Laguna Beach

Three diversion units were installed within the 
watershed.  One is located at the Cress St. outfall and 
the other two are located along Cliff Drive on the bluffs 
over Heisler Park.

Construction completed, units on line. Project completed.Two diversion units were installed in the lower portion 
of Laguna Canyon Creek.  One is located in the 
corporation yard next to City Hall, about 1/2 mile 
upstream from main beach.  The other is located at the 
outfall on main beach.

2007 to 2010.LCS-gen6e Identify and pursue funding opportunities under the 
IRWMP for the implementation of controls.

Succeeded in winning funding under the Integrated Regional 
Water Management Plan for  the Water Use Efficiency Program 
Expansion (WUEPE) in partnership with the Municipal Water 
District of Orange County.

Develop agreements for the IRWMP grant 
implementation if awarded.  
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EXHIBIT 18:  LAGUNA COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERS

LCS-fib1 Identify approaches and opportunities for addressing pathogen indicator bacteria.

Watershed Cities
County of Orange
OC Flood Control District
Regional Board
Stakeholders

Watershed Cities
MWDOC
Water District

Watershed Cities
MWDOC

Watershed Cities
County of Orange
OC Flood Control District
Regional Board
SCCWRP

Watershed Cities
County of Orange
OC Flood Control District

Watershed Cities
County of Orange
OC Flood Control District
Water/Sewer Districts

Evaluated data on bacteria and other 303(d) 
constituents of concern from the Dry Weather 
Monitoring Program sites in the Laguna Coastal 
Streams watershed.  Bacteria concentrations 
continued to be elevated but not consistently 
outside “action” parameters established in the 
DWMP.  Certain other potentially toxic constituents 
merited follow-up.

Follow up on toxicity issues flagged by the DWMP 
in Summer 2006.  Share 13225 analytical methods 
with TMDL SAG as possible prototype. 

2007 - 2010LCS-fib1e Cooperate under the IRWMP with South 
Countywide efforts to identify and seek funding for 
structural and non-structural BMP implementation 
programs targeted at bacteria and other 303(d) 
constituents of concern in the Laguna Coastal 
Streams watershed.

Assist in development of Step 2 proposals under 
IRWMP for Regional Action Projects potentially 
affecting bacteria loading, including WUEPE, 
DRPP and CURE.

Support development of interagency agreements to 
begin project implementation.

Successfully achieved funding for the Water Use 
Efficiency Program Expansion (WUEPE) under the 
IRWMP.

Support development of interagency WUEPE 
implementation agreements.

2007 - 2010

Succeeded in obtaining  Proposition 40 funds for 
the SmarTimer/Edgescape Evaluation Project 
(SEEP) to conduct an experimental pilot project to 
look at landscape irrigation controllers, landscape 
irrigation system retrofits, and the conversion of turf 
grass to low-water use plants.  Conducted pre-
retrofit monitoring at sites within the Dana Point 
Streams watershed in Summer 2007.

Complete SEEP improvements at selected sites 
and conduct post-retrofit monitoring in Summer 
2008.

2006 - 2008

Ongoing/long term.

Successfully achieved funding under IRWMP the  
Water Use Efficiency Program Expansion, which 
may reduce dry-weather runoff bacterial loads. 

Continue research and potential testing activities.

Attended SAG meetings and RWQCB hearings for 
Bacteria I TMDL for Beaches & Creeks.   Attended 
SAG meetings for the Reference System/Natural 
Sources Exclusion Basin Plan Amendment and 
provided comments. 

LCS-fib1d Identify candidate structural BMP technologies 
such as catch basin or in-line filters that assist in 
lowering bacterial concentrations in Laguna 
Coastal Streams.  Consult with Permittees for 
information on technologies and performance 
results as opportunities arise.

LCS-fib1c Evaluate data collected in the Laguna Coastal 
Streams watershed on bacteria and other 303(d) 
constituents of concern in conjunction with 
monitoring, research or ID/IC investigations, and 
share findings for insights on bacteria sources that 
may be applicable watershed-wide.

Continue SAG participation regarding urban 
bacteria sources, Bacteria TMDL, and the 
RSAA/NSEA Basin Plan Amendment.  After the 
TMDL is approved, begin to provide input to the 
Bacteria/Comprehensive Load Reduction Plan for 
Laguna Coastal Streams.

Ongoing/long term.

Ongoing.

ACTION

LCS-fib1b Support programs to reduce or eliminate the 
discharge of anthropogenic dry weather nuisance 
flow throughout the Laguna Coastal Streams 
watershed.  Dry weather flow is the transport 
medium for bacteria and other 303(d) constituents 
of concern. Moist conditions in the MS4 contribute 
to high seasonal bacteria propagation in-pipe 
during warm weather. Landscape irrigation is a 
major contributor to dry weather flow, both as 
surface runoff due to over-irrigation and overspray 
onto pavements; and as subsurface seepage that 
finds its way into the MS4.

LCS-fib1a Participate with other Permittees to provide input to 
the Stakeholders Advisory Group (SAG) for the 
Bacteria TMDL I for Beaches and Creeks in the 
San Diego Region with regard to correlations 
between bacteria and potential urban sources. 

Exhibit 18:  Watershed Action Plan Strategy Table [Fecal Indicator Bacteria] Attachment D-1-7 November 15, 2007
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EXHIBIT 18:  LAGUNA COASTAL STREAMS - WATERSHED ACTION PLAN STRATEGY TABLE - FECAL INDICATOR BACTERIA

PROGRESS REPORT (2006-07) ACTION PLAN SCHEDULE (2007-08) TIMEFRAME PARTNERSACTION

Laguna Beach

Laguna Beach
Newport Beach
Surfrider Foundation
Coastkeepers
Ocean Laguna Foundation
Dana Point Ocean Institute
CA State Parks (Crystal Cove)

LCS-fib2 Implement controls/BMPs for addressing pathogen indicator bacteria.

Watershed Cities
County of Orange
OC Flood Control District

Laguna Woods

Laguna BeachOngoing/long term.  Report progress 
annually (November 15).

Permittees provided and stocked doggy bags 
dispensers at select parks (need determined by 
Permittee) in the Laguna Coastal Streams 
Watershed.  Park signs explain the need for park 
users to pick up their pet waste.  

LCS-fib2b

Implement water quality improvement project to 
address water quality concerns.

Develop a management plan for the Heisler Park 
Ecological Reserve.

LCS-fib1g

Ongoing.Implement and report progress annually.  

Ongoing/long term.  Report progress 
annually (November 15).

Ongoing.Continue stocking dispensers and adding 
additional dispensers as need is identified.

Continue to monitor data and report progress in 
Annual Report.

Report annually (November 15).  
Ongoing/long term.

Evaluate AB 411 ocean bacteria data.LCS-fib1f The City completed a comprehensive evaluation of 
AB 411 ocean bacteria data collected over the past 
six years. The evaluation results indicate that the 
number of ocean bacteria  exceedances has 
decreased and ocean water quality has improved 
over the six-year period. The City completed an 
assessment of the Orange County Stormwater 
Monitoring Program data and adjusted the dry 
weather random and targeted locations 
accordingly.

Worked with Proposition 50 Implementation Grant 
partners to develop a management plan for the 
Heisler Park Ecological Reserve.

Begin implementation of management plan.

The City completed a small restoration project in 
Laguna Creek.  The project was partially funded 
through a grant from the Southern California 
Wetlands Recovery Project. This planning project 
has now been placed on the Southern California 
Wetlands Recovery Project Large Grant Program 
work plan for future funding consideration.  The 
City constructed eight additional diversion systems 
to control runoff pollution through a Proposition 40 
Clean Beaches Initiative Grant. Six of these 
systems included CDS units for gross pollution 
removal.

LCS-fib2c

Install, stock, or provide bag dispensers for 
collection and disposal of dog fecal waste parks in 
the Laguna Coastal Streams watershed. Canine 
feces are a source of bacteria.

Implement programs to install catch basin filters at 
suitable sites.  Organic debris in the MS4 promotes 
bacteria growth.   

The City of Laguna Woods has inserts in all the 
publicly owned catch basins within the watershed.

LCS-fib2a
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C-13.0 RECOMMENDED PROGRAM CHANGES 
 
C-13.1 Introduction 
 
In mid-2006 the Permittees prepared ROWDs in anticipation of permit renewal in early 
2007.  These documents presented a review of the Program over the first three years of 
full implementation.  The ROWD required a longer term perspective on program 
effectiveness and, while it considered the same performance metrics (both programmatic 
and environmental) used in this report, it was additionally informed by: 
 

• A longer term (rather than annual) review of the findings of the countywide 
water quality monitoring programs; 

 
• Review of audit reports and other regulatory correspondence regarding the 

Program and meetings with RWQCB staff;  
 

• A series of facilitated consultation meetings with jurisdictional program 
coordinators, including in-depth interviews on key program areas; and 

 
• Input from the public at workshops.  

 
From these various sources of information, three themes emerged that framed the 
Permittees approach to developing the proposed 2007 DAMP and commitments to 
further program modifications.  These themes are:  
 

Demonstrating the iterative management approach:  Adapting the management 
program to more effectively address urban sources of pollutants that are causing 
or contributing to exceedances of water quality standards; 
 
Enhancing Implementation:  Improving program implementation through 
incorporation of auditable environmental management system concepts; and 
 
Establishing watershed-based water quality planning:  On a Countywide basis, 
creating two separate, but nonetheless highly inter-related, water quality 
planning processes to address urban sources of pollutants. 

 
Preparation of this review has provided an opportunity to consider a fifth year of 
program performance metrics.  However, the Permittees believe that this latest review 
essentially validates the proposed program modifications previously detailed in the 
ROWD. 
 
C-13.2 Demonstrating Iterative Management 
 
Proposed Program Modifications (in ROWD): 
 

• Develop Model Integrated Pest Management, Pesticide and Fertilizer Guidelines 
into a Model Program (rather than guidelines) with implementation goals and 
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including model contract language (see Section C-5.3). 
 

• Develop recommendations for the selection and installation of drain inlet screens 
(see Section C-5.3). 

 
• Develop model language for municipal trash collection and haulage contracts 

that address water quality protection issues (see Section C-5.3). 
 

• Develop and implement BMPs for architectural uses of copper and zinc (see 
Section C-7.3). 

 
C-13.3 Enhancing Implementation 
 
Proposed Program Modifications (in ROWD): 
 

• Prepare a training schedule and define expertise and competencies for 
jurisdictional program manager positions (see Section C-2.3). 

 
• Prepare a fiscal reporting strategy based upon an audit of the fiscal analysis 

reporting section of the PEA, to better define the expenditure and budget line 
items included in the fiscal report (see Section C-2.3). 

 
• Prepare metric definitions and guidance to improve efficacy of the assessment 

process. 
 

• Standardize SDR and SAR definitions of “High” priority and develop 
prioritization process that is better predicated on the threat (diminished by BMP 
implementation) posed by the facility, and consider the presence of “constituents 
of concern” (see Section C-5.3). 

 
• Redefine IPM (pesticide use) indicators (see Section C-5.3). 

 
• Prepare guidance documentation and clarify requirements or conceptual Project 

WQMP (see Section C-7.3). 
 

• Prepare guidance and training as needed on the recordation process (timing 
and appropriate documents to use) and develop recommendations for 
appropriate methods to employ to enable the Permittees to enforce the 
approved WQMP against subsequent property owners (see Section C-7.3). 

 
• Develop library of BMP performance reports (see Section C-7.3).  
 
• Develop standard design checklist/plans/details for source and treatment 

control BMPs (see Section C-7.3). 
 

• Develop recommendations/guidance for enhanced Model WQMP language 
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regarding Site Design BMPs (see Section C- 7.3). 
 
• Evaluate the NTS approval process and develop recommendations for 

streamling regulatory agency approval of regional treatment control BMPs (see 
Section C-7.3). 

 
• Prepare a training schedule including defined expertise and competencies for 

staff with WQMP review and approval responsibilities (see Section C-7.3). 
 
• Prepare a training schedule including defined expertise and competencies for 

construction inspectors (see Section C-8.3). 
 

• Develop a more detailed prioritization process to improve standardized 
reporting and to support re-direction of inspection resources to significant 
sources of priority constituents of concern (see Section C-9.3). 

 
• Develop effective alternative to re-inspection such as self-certification (see 

Section C-9.3). 
   

• Prepare defined expertise and competencies for authorized inspector positions 
and develop a training schedule to meet these requirements (see Section C-9.3). 

 
Proposed Program Modifications (in 2007 DAMP):   
 

• Revised the DAMP for greater consistency with established Environmental 
Management System (EMS) principles and improved accessibility to different 
constituencies and levels or readership (see Section C-2.3). 

 
• Revised DAMP Section 3.0 to detail iterative process for DAMP improvement 

(see Section C-3.3). 
 

• Defined “fixed facilities,” “field programs,” and “drainage facility sites” (see 
Section C-5.3) 

 
• Eliminated Environmental Performance Reporting (EPR) program (which is 

duplicative of Model Municipal Activities Program) (see Section C-5.3). 
 

• Revised Model WQMP Table 7.II.6 for latest information on BMPs and clarity 
(see Section C-7.3). 

 
• Evaluated and revised (as necessary) prioritization provisions for Countywide 

consistency (see Section C-7.3). 
 

• Provided definitive construction site prioritization guidance (see Section C-8.3). 
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• Clarified inspection frequencies; violation definitions and re-inspection (see 
Section C-9.3). 

 
• Provided definitive industrial and commercial facility descriptions (see Section 

C-9.3). 
 
C-13.4 Establishing Watershed-Based Water Quality Planning 

 
Proposed Program Modifications (in ROWD): 
 

• Complete DAMP/Watershed Action Plans for all 11 Orange County watersheds 
(see Section C-12.3). 
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California Stormwater Quality Association 
An Introduction to Stormwater Program Effectiveness Assessment 

A. Introduction 

Figure 1 – Iterative Program Management Process 

Planning 

Implementation Assessment 

This paper introduces and discusses key concepts 
and provides a standardized terminology related to 
the development of a comprehensive framework for 
assessing the effectiveness of stormwater 
management programs.  It briefly defines and 
categorizes potential outcomes, measures, and 
methods to be used in conducting assessments, and 
provides examples of how several programs are 
already utilizing these tools to assess their 
effectiveness.  It also discusses the current needs of 
stormwater program managers with respect to 
program assessment.   The issues addressed in this 
paper will form the basis for more detailed guidance 
on effectiveness assessment that will be developed 
by the California Stormwater Quality Association 
(CASQA) Effectiveness Assessment Subcommittee 
during 2005-06. 
 
Effectiveness assessment is a fundamental and 
necessary component of developing and implementing 
successful programs.  It begins with the establishment 
of goals, objectives, and desired outcomes during 
program planning, and continues throughout 
subsequent implementation and review stages.  A well-
executed assessment element can provide managers the 
feedback necessary to determine whether their 
programs are achieving intended outcomes (complying 
with permit requirements, increasing public awareness, 
changing behaviors, etc.), and ultimately whether 
continued implementation will result in water quality 
and/or habitat improvement.  Figure 1 illustrates an 
idealized model in which each of three management 
elements continuously informs the next in an iterative 
cycle of feedback and improvement.  While this model 
is useful for illustration, it bears emphasis that the most 
successful programs are those that address assessment 
during all stages of program activity, especially 
planning.    
 
Municipal stormwater management programs in 
California are broadly focused on reducing pollutants 
in stormwater and non-stormwater discharges to the 
maximum extent practicable (MEP), and on ensuring 
that these discharges do not cause or contribute to 
violations of applicable water quality standards.  To 
achieve these objectives, they employ a variety of 

strategies to bring about the implementation of best 
management practices (BMPs) in a manner that will 
most effectively and cost-efficiently achieve regulatory 
compliance and protect the beneficial uses of receiving 
waters.  To ensure that programs are measurable and 
effective, most municipal separate storm sewer system 
(MS4) National Pollutant Discharge Elimination 
System (NPDES) stormwater permits contain specific 
requirements for periodic assessment.  Most programs 
report on effectiveness as part of their annual report, 
but effectiveness assessment should be integral to the 
program and an ongoing process used throughout the 
year. 
 
Stormwater managers currently find themselves at an 
important crossroads.  Faced with a continually 
increasing need to demonstrate measurability and 
accountability, they must have a reasonable 
expectation of success before committing resources 
toward specific activities.  Therefore, good 
effectiveness assessment tools are critical.  Managers 
have historically relied on a combination of 
programmatic or implementation evaluations and direct 
water quality evaluations to determine whether their 
efforts are effective in achieving intended outcomes.  
In addition, some program managers are still in need of 
basic information on useful assessment methods.    
 
Developing consensus on how to continue improving 
these approaches and providing guidance on selecting 

1 
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and using applicable assessment methods must remain 
priorities.  More importantly, a critical need has 
emerged to work toward integration of assessment 
methods so that linkages between program activities 
and measurable changes in water quality can be 
definitively established and continually refined.  A 
well-conceived integrated approach for assessing the 
effectiveness of stormwater programs is necessary to 
ensure their measurability and success in the future.  

B. What is Effectiveness Assessment? 
Clarifying what is meant by effectiveness assessment, 
as well as the factors that need to be considered when 
assessing programs, is an important first step toward 
developing useful methods and approaches. 
 
Effectiveness Assessment is the process that managers 
use to evaluate whether their programs are resulting in 
desired outcomes, and whether these outcomes are 
being achieved efficiently and cost-effectively.  The 
specific approach to be used in assessing effectiveness 
will depend on a variety of factors including the type 
of program element or activity being evaluated and the 
stage of program development (i.e., planning, 
implementation, completion). However, as noted 
earlier, a comprehensive effectiveness assessment 
strategy should evaluate program implementation and 
water quality, and seek to find the relationship between 
the two  (Figure 2). 
 
Implementation Assessment provides managers 
feedback on the effectiveness of their programs in 
achieving targeted objectives.  This type 
of assessment is essential in determining 
whether priority sources of pollution are 
being effectively addressed.  
Implementation assessment may include 
any of three levels of analysis: the 
overall program, the elements that 
comprise the program (construction 
sources, municipal sources, etc.), or the 
specific activities that are conducted 
within these program elements.  Figure 3 
shows these levels and provides 
examples to illustrate their relationship.  
While assessment strategies most 
commonly focus on specific activities 
such as inspections, street sweeping, 
debris collection, or implementation of 
best management practices, a 

comprehensive strategy should also encompass 
individual program elements and the overall program.  
Depending on the intended objectives at each level, 
assessment approaches will necessarily vary.  These 
may range in complexity from simple activities such as 
verifying the completion of activities to more 
sophisticated techniques such as assessing the probable 
or actual locations of these activities and the 
significance of their spatial distribution.  
 
Water Quality Assessment is the use of sampling data 
and related information to evaluate the condition of 
non-stormwater or stormwater discharges, and the 
water bodies that receive these discharges.  This can 
include a variety of chemical, biological, and physical 
parameters or outcomes.  In instances where water 
quality assessment is used to draw conclusions about 
overall program effectiveness, results are usually very 
general and require extended periods of analysis. 
 
Integrated Assessment is the process of evaluating 
whether program implementation is resulting in the 
protection or improvement of water quality.  In this 
process, relationships between program activities and 
water quality improvements are explored and refined.  
Because of the number and variety of BMPs and 
control programs being implemented at any given time, 
and because many factors external to stormwater 
programs affect water quality, establishing these 
relationships is difficult.  Efforts to date have included 
speculative or hypothetical exercises aimed at better 
understanding likely program outcomes and potential 

Implementation 
Assessment 

Water Quality 
Assessment 

Integrated 
Assessment 

Figure 2 – The Relationship of Major Effectiveness Assessment Elements 
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relationships to water quality.  Quantitative “cause and 
effect” relationships will increasingly be sought in the 
future.  This is a critical linkage because 
implementation assessment is, in many cases, simpler 
and less costly than water quality assessment.  In 
addition, the time frame needed to see measurable 
results is shorter for implementation assessments.  
Over time, correlating water quality improvement to 
programmatic results will assist stormwater managers 
in identifying the most expedient and cost-effective 
approaches to planning and assessing their programs. 

C. Types of Assessment Outcomes 
Stormwater managers currently use a number of 
different approaches to draw conclusions about the 
effectiveness of their activities and programs.  This 
involves the evaluation and measurement of various 
types of programmatic and environmental outcomes.   
 
Outcomes are the results of an activity, program 
element, or overall program.  The discussion below 
characterizes the possible types of outcomes in terms 

of six levels.  As illustrated in Figure 
4, these levels represent a gradation 
from activity-based to water quality-
based outcomes.  Though each level 
has value in informing management 
decisions, it bears emphasis that not 
all are necessary or possible in every 
instance.  For example, in many 
instances Level 2 or 3 Outcomes will 
be sufficient for evaluating the 
effectiveness of implementation of 
outreach or training programs.   
The pyramidal structure of Figure 4 is 
intended to illustrate the progression 
of each successive step toward the 
ultimate goal of environmental 
improvement.  In general, Levels 1 to 
3 can be considered Implementation 
Outcomes, Levels 5 and 6 Water 
Quality Outcomes and Level 4 a 
combination of the two types.  While 
an important objective of the 
effectiveness assessment process is to 
establish relationships between Levels 
1 and 6, this often becomes 
increasingly difficult as one moves 
toward higher levels of assessment.  It 
should also be noted that, while these 

levels are presented in sequence, efforts to address 
each are independent and ongoing.  For example, 
increases in awareness and knowledge may continue to 
be assessed even as strategies are broadened to include 
load reduction estimates.  

Overall Program 

Stormwater Management Program / Plan 

Education 
 

Training 
 

Workshops  
Outreach 
Materials 

Inspections 
 

Complaint 
Follow-up 

 
Enforcement 

Street 
Sweeping 

 
Erosion 
Control 

Public Events 
 

School 
Programs  

Media 
Campaigns 

Specific Activities 

Program Element 

 

Construction New 
Development 

Industrial 
/ Commercial 

Illicit Discharge 
Control 

Municipal 
Operations 

Public 
Participation 

Public Outreach 

 
Residential Areas 

Figure 3 – Levels of Stormwater Management Program Activity 

 
Level 1: Compliance with Activity-based Permit 
Requirements.  Many specific activities are either 
prescribed by or established under stormwater NPDES 
permits.  Examples include conducting education to 
encourage BMP implementation, inspecting facilities, 
and enforcing discharge prohibitions.  The most basic 
means of assessing effectiveness is to determine 
compliance with activity-based permit requirements.  
Level 1 Outcomes may therefore take the form of a 
simple yes/no answer.   They may also be quantified, 
counted, or tracked over time to demonstrate effort or 
progress.  Level 1 Outcomes are assumed to be 
beneficial to water quality, but often lack a factual 
basis to support these assumptions.  Their fundamental 
characteristic is that they reflect program activity only; 
they are not indicators of the effect of implementation 
on people or the environment.  

3 

0039579



Level 1 -- Compliance with Activity-Based Permit Requirements 

Level 2 -- Changes in Attitudes, Knowledge, & Awareness

Level 3 -- Behavioral Change & BMP Implementation 

Level 4 -- Load Reductions 

Level 5 -- Changes in Urban Runoff & Discharge 
Quality 

Level 6 -- Changes in 
Receiving Water Quality 

Figure 4 – General Classification of Outcome Types 

 

-- Assessing Level 1 Outcomes -- 
Program Activity 

 
Basic measurements of program activity are a crucial part of 
the overall assessment process.  Level 1 Outcomes provide 
managers direct feedback on how well implementation is 
progressing and whether targeted goals and objectives are 
being met.  Typical examples of targeted outcomes include 
the following: 
 

 How many trainings or outreach events were 
conducted? 

 How many people were reached? 
 How many inspections were conducted? 
 Were minimum inspection frequencies met? 
 Did the number of inspections increase from previous 

years? 
 How many illicit discharges were identified? 
 How many were eliminated? 
 Are illicit discharges increasing or decreasing over 

time? 
 

Level 2: Changes in Attitudes, Knowledge, & 
Awareness. An important goal of stormwater 
programs is to increase the level of knowledge and 
awareness among target audiences such as residents, 
businesses, and municipal employees. Similar to the 
discussion above, augmenting awareness and changing 
attitudes about stormwater pollution and BMPs is 
generally assumed to be beneficial to the environment 
because increased awareness and attitudinal changes 
provide the basis for behavioral change.  Measuring 
Level 2 Outcomes is a useful way of gauging whether 
educational efforts are progressing toward these 
changes. 
 
Various methods and tools, both quantitative and 
qualitative, are currently utilized to measure changes in 
knowledge and awareness.   These generally take the 
form of surveys and quizzes.  Changes may also be 
inferred by tracking levels of public involvement (e.g., 
through complaints or requests for information 
received via stormwater hotlines).  However, there may 
be limitations to using this method because many 
different factors influence levels of public 
involvement. 
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-- Assessing Level 2 Outcomes -- 
Attitudes, Knowledge, & Awareness 

 
Understanding what people know and care about is the first 
step in developing effective outreach programs.  Two 
programs in Northern California recently utilized surveys as 
a tool for refining and evaluating their outreach efforts. 
 
Davis Healthy Gardens Program – During 2000, the City of 
Davis conducted phone and mail surveys to evaluate general 
levels of awareness and to help target potential behavioral 
changes for pesticide use and disposal.  The City was able to 
use this information to determine if the basic program 
message was being effectively communicated, and which 
outreach methods and locations worked best for creating 
awareness and for changing behavior. 
 
Woodland Oil and Grease Reduction Project – In 2000, the 
City of Woodland developed an outreach program to 
encourage the proper disposal of used cooking oil by 
residents.  The primary means of assessing program 
effectiveness was the use of intercept surveys.  These 
surveys provided vital information on whether outreach 
messages were understood, whether identifiable factors 
influenced the likelihood of improper disposal (e.g., family 
size, high density vs. low density neighborhoods, renting vs. 
owning, cooking habits, etc.), and ultimately on which 
outreach approaches worked the best (e.g., use of more than 
one language for outreach). 
 
Level 3: Behavioral Change & BMP 
Implementation.  Building on increases in knowledge 
and awareness, a key focus of management programs is 
to effect changes in behavior.  Level 3 Outcomes 
measure the effectiveness of programs in motivating 
target audiences to change their behaviors and 
implement appropriate BMPs.  Methods used to 
measure behavioral changes include those described 
above for Level 2 Outcomes, as well as direct 
observation via site visits and reporting by dischargers 
or third parties. 
 
Level 4: Load Reductions.  Most activities 
implemented through stormwater programs are 
intended to reduce the loading of pollutants from 
targeted sources.  Load reductions should in turn result 
in improvements to discharge and receiving water 
quality.  Load reductions quantify changes in the 
amounts of pollutants associated with specific sources 
before and after a BMP or other control strategy is 
employed.   

-- Assessing Level 3 Outcomes -- 
Behavioral Change & BMP Implementation 

 
Managers are increasingly utilizing a variety of methods to 
determine whether program implementation is resulting in 
targeted behavioral changes such as decreases in discharges 
and increased BMP implementation. 
 
ACCWP Evaluation of Effectiveness Business Inspections – 
In 2000, the Alameda Countywide Clean Water Program 
(ACCWP) completed a comprehensive assessment of its 
facility inspection program using data collected between 
1996 and 1999.  Data were assessed to determine how well 
program objectives were being met, whether program 
implementation was resulting in corresponding behavioral 
changes, and to provide recommendations for prioritizing 
facilities and improving inspections.  At the end of the four-
year study, ACCWP staff was able to determine that non-
stormwater discharges had decreased and BMP 
implementation increased at regulated businesses.   
 
San Francisco Mercury Reduction Project – To evaluate the 
effectiveness of efforts to educate the public regarding the 
environmental impact of improperly disposing of mercury 
fever thermometers, San Francisco Water Pollution 
Prevention Program staff conducted intercept surveys and 
tracked the number of thermometers turned in at collection 
events.  A random-digit-dial phone survey was also used to 
evaluate overall program effectiveness in discouraging the 
use of thermometers.  A separate element of the project 
utilized site visits to assess whether outreach to dentists is 
facilitating proper amalgam waste management.  This 
project provides an excellent example of how a variety of 
simple, low cost approaches to evaluating behavioral change 
can be used to evaluate the effectiveness of specific 
activities.   
 
They are most valuable for making broad comparisons 
or for helping managers to distinguish where resource 
allocations are likely to be most useful.  Developing a 
baseline of data and information to support load 
reduction estimates is key to their application.  In the 
future, it is hoped that the development of such a 
baseline, as well as approaches for incorporating direct 
measurement, will enable a significant expansion of 
the use of load reduction estimates. 
 
Level 5: Changes in Urban Runoff & Discharge 
Quality.  As discussed above, a primary focus of 
stormwater management programs is to reduce 
pollutants in stormwater and non-stormwater 
discharges to the maximum extent practicable, and to  
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-- Assessing Level 4 Outcomes -- 
Pollutant Load Reductions  

 
Load reduction estimates provide an important focal point 
for determining whether program implementation is 
achieving, or likely to achieve, meaningful outcomes.  In 
recent years, many jurisdictions have increasingly used such 
methods to estimate the benefits of implementation and to 
prioritize program spending. 
 
ACCWP Street Sweeping Assessment – As part of their 
annual reporting process, Alameda Countywide Clean Water 
Program (ACCWP) copermittees track the amount of street 
sweeping waste collected.  ACCWP combines this 
information with PCB and mercury concentrations measured 
in sediment samples taken from inlets, catch basins, and 
pump stations to estimate the loads of these compounds 
diverted from the storm drain system as a result of street 
sweeping.  Results allow the identification of potential 
improvements to street sweeping operations (e.g., to 
determine whether load diversions could be increased 
relative to costs), as well as comparison to results from 
storm drain cleaning and desilting operations. 

 
County of San Diego Construction Activities Assessment – 
Since FY 2002-03, the County of San Diego has estimated 
load reductions resulting from BMP implementation at 
construction sites.  Because of the extremely large number 
of permitted sites open throughout the year, the County 
determined that the collection and analysis of detailed site-
specific data and information would generally be infeasible.  
Instead, the County employed a less direct approach of 
estimating levels of site protection and projecting loading 
rates before and after BMP implementation.  In other words, 
reductions were calculated as the difference between 
completely unprotected and completely protected sites.  This 
analysis relied heavily on the use of literature values and 
assumptions about site conditions. 
 
ensure that these discharges do not cause or contribute 
to violations of water quality standards in receiving 
waters.  In many respects, Level 5 Outcomes are the 
most direct expression of successful program 
implementation.  They may be measured as reductions 
in one or more specific pollutants, and may reflect 
effectiveness at a variety of scales ranging from site-
specific to programmatic.  
 
Level 6: Changes in Receiving Water Quality.  The 
ultimate objective of stormwater management 
programs is the protection of water bodies receiving 
discharges from MS4s.  Changes to receiving water  

-- Assessing Level 5 Outcomes -- 
Urban Runoff & Discharge Quality 

 
Measuring changes in the quality of urban runoff and 
conveyance system discharges (before the water reaches 
receiving waters) is possibly the most direct expression of 
program effectiveness. 
 
Davis Healthy Gardens Outreach Program – Pesticide levels 
in runoff from a residential outfall decreased over the same 
time frame that the Healthy Gardens Outreach Program was 
implemented in Davis, California.  In general, spatial and 
temporal variability in pollutant concentrations in 
stormwater make it difficult to establish such cause and 
effect relationships. In this example, it was possible to 
isolate a residential area in Davis that had been targeted by 
the outreach program.  This is not always the case. Outfalls 
typically drain large urbanized areas and the effects of 
activities and programs implemented are generally not seen 
in discharge quality measurements. 
 
Ventura Countywide Stormwater Quality Management 
Program trend analysis - Ventura County has been able to 
assess long term impacts based on trend analysis.  In 2003, 
all runoff monitoring data collected since 1993 was used to 
evaluate trends in water quality.  While some organics and 
metals appeared problematic at sampling locations 
throughout the watershed, the number of detected organics 
had decreased significantly since the Program was 
implemented.  More importantly, an analysis of Pollutants of 
Concern (POCs) showed that Sediment/Total Suspended 
Solids (TSS), initially identified as a POC in 1998, was no 
longer of concern.  This improvement was attributed to the 
efforts of the copermittees to decrease sediment 
contributions from construction sites to stormwater runoff.  
In addition, Mercury and PAHs were no longer top-ranked 
POCs. 
 
 
and environmental quality may be expressed through a 
variety of outcomes such as compliance with 
regulatory benchmarks, protection of biological 
integrity, and beneficial use attainment.  Regardless of 
the outcomes targeted, it is useful to keep in mind that 
receiving water quality often reflects more than the 
quality of stormwater discharges alone.   

D. Assessment Measures and Methods 
Once the desired outcomes of program implementation 
have been clearly defined, specific measures and 
methods can be developed for evaluating success in 
achieving them.  Assessment Measures are 
established to determine whether or how successfully a  
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-- Assessing Level 6 Outcomes -- 
Receiving Water Quality 

 
Improvements in environmental and water quality represent 
the ultimate goal of stormwater programs.  Observable 
changes in receiving waters may require long time frames to 
be measurable.   
 
Lead reductions in gasoline – Lead levels in gasoline were 
reduced by greater than 90% in the 1980s.  This drastic 
source control action cascaded through the environment as 
evidenced by an approximate reduction of 90% in lead levels 
in air by the 1990s.  Similarly, there has been an 
approximate 90% reduction in lead–related lung diseases 
and approximate 90% reduction in lead levels in runoff.  As 
is often the case with environmental improvements resulting 
from source control, the time frame over which this was 
observed was several years. 

 
Diazinon phase-out – In the mid-1990’s aquatic toxicity in 
San Francisco Bay Urban Creeks was substantial and linked 
to relatively high concentrations of the organophosphate 
pesticide diazinon. Consequently, these creeks were listed as 
impaired on the 303(d) list as impaired. To address this 
impairment, wastewater and stormwater programs 
throughout Northern California conducted extensive 
outreach and education programs regarding the impacts of 
diazinon and alternative pest control methods.  In addition, 
the wastewater and stormwater programs worked with EPA, 
Department of Pesticide Regulation, and the diazinon 
manufacturers to identify solutions to the impairment.  In 
2000, the USEPA announced the phase out of diazinon 
products and since then, the amount of reported diazinon 
applications has decreased substantially. In turn, aquatic 
toxicity and diazinon concentration in urban creeks have 
decreased dramatically. 
 
programmatic or water quality outcome has been 
achieved.  They may be qualitative (e.g., yes / no) or  
quantitative (% of targeted audience reached, % 
reduction in a constituent level, etc.).  All priority 
outcomes should have at least one assessment measure 
associated with them, but some may have multiple 
measures.  As discussed in Section B above, 
assessment measures can be focused on 
implementation or water quality assessment.   
 
They should be selected based on their ability to 
provide useful information to the program manager.  
Attributes of a good assessment measure include: 
 

 Measurability (statistically measurable on a 
frequent basis) 

 Relevance (significant, demonstrable relation to 
strategy and objectives) 

 Reliability (easily documented and reproducible) 
 Availability (based upon data obtainable at 

reasonable cost)  
 Scientific Validity (based on sound science) 
 Replicability (capable of being regularly updated) 
 Appropriately Focused (ideally measures 

outcomes, not inputs or outputs) 
 
As noted above in the discussion of outcome levels, 
some effectiveness measures are based on assumptions 
and will have significant uncertainties associated with 
them.  Other measures may be more statistically 
significant, allowing assessment of central tendencies 
(e.g., mean or median values) and data variability (e.g., 
standard deviations).  Clearly, measuring the impact of 
stormwater programs is much easier and more 
meaningful if baseline levels can be established.    It is 
therefore useful to evaluate available data at each 
outcome level prior to implementing a program (e.g., 
awareness levels before an outreach campaign is 
conducted, water quality before a series of BMPs is 
implemented).  Example assessment measures are 
listed in Table 1 and are categorized by assessment 
method.    
 
Assessment Methods are the specific activities, 
actions, or processes used to obtain and evaluate 
assessment data or information. Depending on the 
particular outcome in question, numerous assessment 
methods may be possible.  Reasons for selecting a 
particular method include cost, ease of use, need for 
statistical rigor, applicability, and clarity in 
communicating progress to the general public.  For 
example, headline indicators are objective 
measurements that reflect in simple terms how a 
stormwater program is progressing towards its goals. 
They are based on fundamental factors determining 
environmental quality and how easily they are 
understood.  Assessment methods can be broadly 
categorized according to the following types of 
activity: 
 

 Confirmation consists of documenting whether an 
activity or task has been completed.  It is always 
expressed as a positive or negative outcome (i.e., 
yes or no), and should be used almost exclusively 
at Outcome Level 1. 
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Table 1 -- Examples of Assessment Methods and Measures by Outcome Level 

 Tabulation consists of simple accounting, and can 
be expressed in both absolute (e.g., the number of 
people participating in an event) and relative terms 
(e.g., percent increase in pounds of household 
hazardous waste collected).   Tabulation is an 
extremely common and useful method for 
assessing activities at Outcome Levels 1 through 3. 
 

 Surveying encompasses a variety of methods (e.g., 
random-digit-dial phone surveys, intercept surveys 
in a shopping mall) designed to discern the 

knowledge, attitudes, awareness, or behaviors of a 
specific population (residents, schoolchildren, 
automotive enthusiasts, etc.).  Surveys vary greatly 
in the degree to which they are quantitative and 
statistically valid.  Surveys are applicable for 
Outcome Levels 2 and 3. 

 
 Quantification applies primarily to Outcome 

Levels 4-6 and refers to efforts to quantify 
reductions in loading or runoff discharges, or to 
improvements in environmental quality.  Often, 

 Outcome Level Assessment Method 
Type 

Assessment Measure  Examples  

1 Activity-based Confirmation 
 
Tabulation 

o 
 

Task completion (Y/N) 

o 

o 

o 

o 

Implementation (# or %) 
Change 

o 
 

Completed update of source inventory 

Number of inspections completed 
Increase since 2001 

2 Attitudes, 
Knowledge, & 
Awareness 

Survey o 

o 

o 

o 

o 

o 

o 

o 

Knowledge 
 

Change 
Action 
Change 

Knowledge of storm drain vs. sanitary 
sewer 
Increase in awareness since last survey 
Number of hotline calls/ website hits 

 
Tabulation 

Increase over last year 
3 Behavioral 

Change & BMP 
Implementation 

Inspection 
 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Implementation (# or %) 
Change 

 
Reporting (discharger) 
 
 
Reporting (3rd party) 
 
 
 
Survey 
 

o 
  

Implementation (# or %) 
o 
 

Change 

Implementation / non-
compliance (# or %) 

o 
 

Change 

Implementation (# or %) 
Change 

Installation of berms around trash areas 
Increase since beginning of program 

 
Installation of storm drain inserts 

o 
 

% increase 

No. of Complaints reported 
 
o 
 

Decrease since beginning of program 

No. of people picking up pet waste 
Increase over last year 

 
4 Load Reduction Quantification  

 
 
Monitoring (Sampling) 
 

o 

o 

o 

o 

o 

o 

Loading 
o 
 

Change 

Loading 
Change 

Copper released from brake pads 
o 
 

Decrease since 1996 

Diazinon loading from lawns 
Decrease since 2002 

 
5 Urban Runoff & 

Discharge Quality 
Monitoring (Sampling) o 

o 

o 

o 

o 

o 

o 

o 

Benchmark 
 

Loading 
o 
 

Change 

Concentration 
Change 

Comparison of Cu to Water Quality 
Objective 
Phosphorous loading to MS4 

o 
 

Increase since 1993 

TSS levels in runoff 
Increase since 1995 

6 Receiving Water 
Quality 

Monitoring (Sampling) 
 
 
 
Monitoring (Observation) 

o 

o 

o 

o 

o 

o 

o 

o 

Benchmark 
 
o 
 

Concentration 

Biological condition 
o 
 

Physical habitat 

Biological condition 
Physical habitat 

Comparison of Zn to Water Quality 
Standard 

o 
 

Nitrate concentration in Rainbow Creek 

Stream biodiversity 
o 
 

Scouring of Stream bank 

Loss of riparian canopy 
Erosion of stream bank 
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particularly at Outcome Level 4, quantification 
requires the use of estimates that are based on 
various untested assumptions.  Estimation will 
remain a highly utilized method until many of 
these assumptions can be verified or refined. 
 

 Inspections or Site Visits include any method 
utilized to directly observe or assess practices used 
by a targeted audience.  They may be regulatory or 
conducted as part of an information gathering 
exercise or educational outreach effort. Inspections 
may be proactive or reactive.  Proactive, or 
scheduled, inspections are most commonly 
conducted to assess practices at commercial or 
industrial facilities, construction sites, and 
municipal facilities.   In addition to each of these 
source types, reactive, or complaint-initiated, 
inspections are also conducted at residences in 
addition to commercial and industrial sites. 
 

 Reporting is the receipt of implementation, 
compliance, or other assessment-related 
information generated by other parties.  This may 
include discharger reporting or third party audits. 
 

 Monitoring is the measurement of environmental 
or water quality conditions, including changes over 
time.  Monitoring methods apply exclusively at 
Outcome Levels 4, 5, and 6.  Monitoring is 
accomplished through sampling or through 
observation.  Sampling involves collecting water, 
sediment, or biota in order to directly measure 
pollutant levels in the environment.  Observation 
involves visual surveys of habitat condition and the 
use of remote sensing to assess environmental 
conditions such as vegetative cover or 
imperviousness.  

E. Effectiveness Assessment Needs and Future 
Directions 
 
The goals of the CASQA Effectiveness Assessment 
Subcommittee are to continue developing consensus on 
general approaches, and to further the development of 
specific tools that will improve the state-of-the-art in 
this field.  Stormwater program managers need 
guidance on which assessment methods are effective 
and how to use them to ensure that useful information 
will be obtained. To evaluate managers’ needs, a 

survey of CASQA members was conducted.  The 
results of this survey are found in Attachment A.   
 
Survey findings include the following: 
 

 The most common reason stormwater management 
programs conduct effectiveness assessments is to 
demonstrate compliance with NPDES permit 
requirements, but several programs reported using 
assessment results to plan program activities. 

 
 Although direct measures of effectiveness are 

included in most current stormwater NPDES 
permits, indirect measurements are used to a much 
greater extent by stormwater management 
programs.  In particular, programs are most likely 
to measure the implementation of program 
elements rather than the impacts resulting from 
them. 

 
 Survey results indicate that guidance is needed for 

all program elements and outcome levels.  
However, respondents ranked post-construction 
stormwater runoff, water quality monitoring, and 
watershed assessment as the program areas with 
the greatest needs.  Results also indicated that 
specific guidance is needed on methods to measure 
pollutant load reductions, changes in public 
knowledge and awareness, stormwater discharge 
quality, and behavior change and BMP 
implementation. 

 
As noted, there are certain levels at which evaluation is 
difficult due to resource limitations or the complexity 
of the measurement needs.  Certain evaluation 
measures, particularly those associated with 
monitoring or measurement over long time frames, 
would benefit from development and research 
conducted on a regional or statewide level.  
Identification of these evaluation measures, approaches 
to developing such measures so they are more widely 
useful, and identification of funding mechanisms to 
facilitate their development, may be appropriate tasks 
for an organization such as CASQA. 
 
Process and methods for conducting integrated 
assessment need to be established.  As noted above, 
assessment methods at the higher outcome levels (i.e., 
levels 4-6) may be costly and require longer 
timeframes. The cost-effectiveness of assessment is a 
critical factor.  Assessment tools that are more costly 
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than the program or activity being evaluated are not 
practical.  Therefore, efforts to pool resources and to 
develop low cost tools are needed. It may be possible 
to identify correlations between effective 
implementation and water quality improvement.  This 
would allow program managers to use implementation 
assessments (which are simpler and less costly) as 
indicators of water quality and environmental 
improvement.  Approaches to more definitively linking 
stormwater program implementation to resulting 
environmental improvements may also benefit from a 
regional or statewide approach making this another 
potential future task for CASQA. 
 
Future efforts should include the following: 
 

 Development of a guidance document describing 
the process for identifying effectiveness measures 
and incorporating these measures into both existing 
and new stormwater programs.  Assessment 
measures for all outcome levels should be 
included. 

 
 Identification of cost-effective approaches to 

assessment measurement.  One of the critical roles 
of assessment measurement is to assist program 
managers in optimizing their resources when 
developing successful programs.  Clearly, low-cost 
approaches to effectiveness assessment are needed 
to accomplish this. 

 
 Development of the tools needed to facilitate water 

quality assessment.  Most stormwater programs are 
required to directly measure improvements in 
water quality.  However, this type of assessment is 
conducted to a far lesser extent than 
implementation assessment, often due to a lack of 
readily available and understandable methods. 

 
 Creation of opportunities for stormwater programs 

to pool their resources to develop the tools, data, 
and information needed to assess program costs 
effectively.  Specifically, statewide efforts should 
be initiated to develop the methods needed to 
correlate water quality and environmental 
assessment with implementation assessments.  
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CHAPTER 1: INTRODUCTION AND BACKGROUND 

1. Introduction and Background 
 
1.1 Overview 
 
Purpose of the Guidance 
The National Pollutant Discharge Elimination System (NPDES) 
Municipal Separate Storm Sewer System (MS4) Program Evaluation 
Guidance (Guidance) is intended to assist State and NPDES 
permitting authority staff to: 
 

 Assess the compliance and effectiveness of Phase I and 
Phase II MS4 programs; 

 Develop Phase II MS4 stormwater management programs 
(SWMPs); 

 Assess pollutants of concern; 

 Provide technical assistance. 

 
Unlike NPDES industrial wastewater permits which typically contain specific end-of-pipe effluent limits 
based on water quality standards or available treatment technology, MS4 permits usually include 
programmatic requirements involving the implementation of best management practices (BMPs) in 
order to reduce pollutants discharged to the “maximum extent practicable” (MEP).  In addition, the 
permittees often are allowed flexibility in the types of BMPs and activities implemented to meet permit 
requirements.  This flexibility, as well as the multifaceted nature of the requirements, makes it difficult to 
evaluate the effectiveness of MS4 stormwater programs. The purpose of this Guidance is to provide 
NPDES permitting authority staff the information and questions necessary to conduct a comprehensive 
MS4 program evaluation and determine if the permittee is implementing the program in order to reduce 
pollutants discharged to the MEP. This Guidance is not intended to be used as a checklist, rather as a 
reference to prepare for and conduct an MS4 evaluation.  The evaluator must ultimately rely on personal 
experience and best professional judgment (BPJ) to conduct a comprehensive MS4 program evaluation. 
 
An MS4 program evaluation is ultimately based on the requirements in the MS4 permit and commitments 
made in the stormwater management program (SWMP). These should serve as the primary references for 
a specific MS4 program evaluation, with this Guidance used as a tool to help assess compliance with the 
SWMP Plan and the permit.  The evaluator may also recommend additional activities that should be 
conducted by the permittee to improve the SWMP.  The term evaluation can refer to an audit, inspection 
or screening process depending on the level of detail utilized.  These terms are defined under “Common 
Terms” below. 
 
It is important to keep in mind that this Guidance is not an enforcement “how to” document, but can be 
used to assist in the enforcement process by describing a process for consistently and accurately assessing 
and documenting the compliance status of permittees based on permit or SWMP requirements.  Notes, 
checklists, and reports developed as a result of an evaluation will be 
helpful when justifying and generating enforcement actions. TIP: 

Permittees may find this 
Guidance useful in conducting 
a self-audit to identify and 
proactively address issues. 

TIP: 
The questions and issues 
addressed in this MS4 
Evaluation Guidance are 
intended to be used as a 
reference during an MS4 
program evaluation, not as a 
script or checklist during the 
review.  
Each evaluation should be 
customized to the issues and 
requirements specific to that 
MS4. 

 
Intended Audience 
This Guidance is written for State and EPA staff responsible for 
NPDES MS4 permit issuance, compliance and inspections. 
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Permittees may also find the information in this Guidance useful in 
conducting a self-audit to improve the effectiveness of their SWMP. 
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Objective Evaluation 
This Guidance is intended to provide information to evaluators to 
help them objectively evaluate if the permittee is implementing the 
SWMP to the MEP.  This is going to vary from state to state and by 
permittee.  For example, some states have requirements that go 
beyond the federal regulations, or have state programs or policies that affect the way in which certain 
requirements are articulated in a permit.  In addition, individual NPDES MS4 permits may provide some 
details on the type of program elements the permittee must implement, but not describe in detail all 
activities necessary to implement each element.  Typically these permits require that the permittee’s 
SMWP Plan include this detail, however, and be submitted for approval.  Or permits may specify goals or 
performance standards that the permittee must meet and then require them to develop the necessary 
program components to reach those goals or standards and describe them in their SWMP. 

Resources: 
Information regarding permitting 
authorities or other NPDES 
information can be found at 
www.epa.gov/npdes/stormwater

 
Each permittee may have a different approach to complying with a specific permit requirement based on 
MS4-specific traits or issues.  For example, EPA regulations require permittees to develop “procedures 
for site inspection and enforcement” for addressing construction activities. MS4 permits will likely 
elaborate on this requirement in more detail, such as by specifying a minimum frequency for inspection. 
However, few MS4 permits will specify how the permittee should inventory their active construction 
projects or track enforcement activities. A permittee with only a few construction projects a year may be 
able to use a paper system to inventory and track construction projects. A permittee with hundreds or 
thousands of construction projects would likely need a database or similar electronic tracking system to 
ensure it was implementing the program to the MEP. 
 
Some MS4 permits will not include any specific requirements at all and will only generally dictate that   
the required MS4 SMWP components are developed and implemented.   These MS4 programs are often 
the hardest to objectively evaluate because there is no prescribed benchmarks to measure against.  In 
these cases, the evaluator will need to subjectively assess the MS4’s SWMP program against the intent of 
the associated regulations to reduce pollutants to the MEP.  Evaluation techniques and tools (i.e. 
checklists) may need to be altered in these cases to best ascertain and assess the effectiveness and 
compliance status of such a program. 
 
Common Terms 
For purposes of this guidance, it is important to note that the term “evaluation” is generally used to define 
any assessment of an MS4 program.  Evaluations are further defined as either “inspections”, “audits”, or 
“screenings” depending upon the level of review performed.  These and other common terms used 
throughout this Guidance are defined as follows: 

 Audit—comprehensive evaluation of all components of an MS4 program to assess overall 
implementation and identify problems 

 MS4—the municipal separate storm sewer system (full text definition included in Appendix A); 
can refer to the conveyance system in addition to the jurisdiction(s) which own/operate the 
system. 

 Permittee—the permitted owner/operator(s) of the MS4; the entity being evaluated 

 Evaluation—any screening, audit or inspection of an MS4 program 

 Evaluator—the NPDES permitting authority staff person who is conducting the evaluation of the 
MS4 program 
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 Inspection—focused evaluation of specific components of an MS4 program to verify compliance 
with permit requirements 

 Municipal permittee—a general reference to a municipality that is the owner/operator of an MS4 
and is covered by an NPDES MS4 permit 

 Permit Area—Geographic area covered by the MS4 permit 

 Permitting Authority—the State or EPA Region authorized to issue NPDES permits 

 Screening—evaluation method used to get a basic impression of a program or uncover “red 
flags;” may be used as a precursor to a program evaluation 

 Stormwater Management Program, or SWMP—the stormwater management program 
implemented by the permittee; also referred to as the “program” 

 SWMP Plan—the document often used by permittees to document SWMP elements implemented 
or planned 

 
How to Use this Guidance 
The first part of this Guidance includes background information useful for review.  Subsequent sections 
lead the evaluator through a series of steps to conduct an evaluation, which can be categorized into three 
parts: Advance Preparation, Conducting the Evaluation, and Post-Evaluation Activities.   
 
The section titled “Conducting the Evaluation” is divided into subsections that describe in depth how to 
evaluate overall program management as well as each of the major SWMP components: 

 MS4 public education and participation 

 MS4 maintenance activities 

 Construction activities 

 Post-construction controls 

 Industrial/commercial facilities 

 Illicit discharge detection and elimination 

 
For each subsection, the following information is provided: 

 A description of regulatory requirements 

 Resources for more information 

 Common activities related to the SWMP component 

 Materials to review prior to the evaluation 

 Elements to address and questions to ask during the evaluation 

 A description of any recommended in-field evaluation activities 

 Common issues identified during evaluations 

In addition, a glossary as well as multiple worksheets and checklists have been included in appendices as 
tools for the evaluator to prepare for and conduct an MS4 SWMP evaluation.   
 
Appendix A—Glossary & Acronym List 
Appendix B—Evaluation Worksheets 
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Appendix C—Field Visit Worksheets 
Appendix D—Annual Report Review and Evaluation Worksheet 
 
Note that this Guidance is best used as a preparatory tool and except for the worksheets in Appendices B 
and C does not lend itself well as a reference to be used during an evaluation. 
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1.2 Regulatory Overview 
 
Background 
A brief summary of EPA’s stormwater regulations are presented 
below. Sections of relevant regulatory text are included in the 
Chapter 4 of this Guidance, however, MS4 stormwater program 
evaluators are referred to the NPDES Phase I and Phase II regulations, preamble, and other EPA guidance 
for detailed information on the stormwater regulations.  State programs that wish to adopt this Guidance 
may want to add state-specific elements. 

 
In 1987, Congress amended the Clean Water Act (CWA) to require implementation, in two phases, of a 
comprehensive national program for addressing stormwater discharges. 
 
Stormwater Phase I 
The first phase of the program, commonly referred to as “Phase I,” was promulgated on November 16, 
1990 (55 Federal Regulations (FR) 47990) and addresses MS4, active construction and industrial 
facilities.  
 
Phase I requires NPDES permits for stormwater discharges from a large number of priority sources 
including medium and large MS4s generally serving populations of 100,000 or more, and several 
categories of industrial activity, including construction activity that disturbs five or more acres of land. 
 
The Phase I permits mostly covered larger cities, and required them to develop a SWMP, conduct some 
monitoring, and submit periodic reports. 
 
According to 40 CFR 122.26(b)(8), municipal separate storm sewer system means a “conveyance or 
system of conveyances (including roads with drainage systems, municipal streets, catch basins, curbs, 
gutters, ditches, man-made channels, or storm drains):  (i) Owned or 
operated by a State, city, town, borough, county, parish, district, 
association, or other public body (created by or pursuant to State 
law)...including special districts under State law such as a sewer 
district, flood control district or drainage district, or similar entity, or 
an Indian tribe or an authorized Indian tribal organization, or a 
designated and approved management agency under section 208 of 
the Clean Water Act that discharges into waters of the United States.  
(ii) Designed or used for collecting or conveying stormwater; (iii) 
Which is not a combined sewer; and (iv) Which is not part of a 
Publicly Owned Treatment Works (POTW) as defined at 40 CFR 
122.2.”  

For More Information: 
For information on stormwater 
programs and regulations visit 
www.epa.gov/npdes/stormwater

TIP: 
MS4 systems can be linear or 
more complex, open, piped, 
manmade, natural, or a 
combination of all of these 
things. Some carry 
groundwater or piped streams, 
are tidally influenced, or have 
some other constant source of 
non-stormwater discharge.   

 
What constitutes an MS4 is often misinterpreted and misunderstood. An MS4 is not always just a system 
of underground pipes—it can include roads with drainage systems, gutters, and ditches. Although most 
entities with MS4s are local municipal governments (e.g., cities and counties), there are other 
governmental entities that manage storm drain systems at their facility, including state departments of 
transportation, universities, local sewer districts, hospitals, military installations, and prisons.  As 
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previously stated in the “Common Terms” section, the term “MS4” can refer to the system itself or the 
entities which own and operate the system. 
 
The operators of construction activities disturbing greater than 5 acres have been required to obtain 
NPDES permit coverage since 1992. General permits for large construction activity require construction 
operators to develop and implement a stormwater pollution prevention plan to control erosion, sediment 
and other wastes on the site. 
 
The Phase I industrial stormwater program regulates eleven industrial categories, which EPA has further 
broken out into 30 sectors. Similar to construction activities, these industrial facilities have been required 
to obtain NPDES permit coverage since 1992. General permits require regulated industries to develop and 
implement a stormwater pollution prevention plan, including monitoring for some industries. 
 
Stormwater Phase II 
The second phase of the stormwater program, promulgated on 
December 8, 1999 (64 FR 68722) and amends existing Phase I 
regulations dealing with MS4s, active construction and industrial 
facilities.   
 
The Phase II regulations require NPDES permits for stormwater 
discharges from certain small municipal separate storm sewer 
systems and construction activity generally disturbing between 1 and 
5 acres. The construction requirements essentially extended the 
Phase I threshold for construction activities from 5 acres down to 1 
acre. 
 
Under the Phase II MS4 stormwater program, operators of regulated 
small MS4s are required to 

 Apply for NPDES permit coverage  

 Develop a SWMP that addresses six minimum control measures 

Phase II Stormwater 
Minimum Measures  

 Public education and 
outreach  
 Public involvement/ 
participation 
 Illicit discharge detection and 
elimination 
 Construction site runoff 
control 
 Post-construction 
stormwater management 
 Pollution prevention/  
good housekeeping for 
municipal operations 

• Public Education and Outreach on Stormwater Impacts  

• Public Involvement/Participation 

• Illicit Discharge Detection and Elimination  

• Construction Site Runoff Control  

• Post-Construction Stormwater Management in New Development and Redevelopment  

• Pollution Prevention/Good Housekeeping for Municipal Operations 

 Implement the SWMP using appropriate stormwater management controls, or BMPs  

 Develop measurable goals for the SWMP  

 Evaluate the effectiveness of the SWMP 

 Provide reports on program status 

The Phase II regulations also required certain regulated industrial facilities, with no industrial activities 
exposed to stormwater runoff, to submit a certification of “no exposure” if the facility fell into one of the 
regulated eleven industrial categories but did not have an NPDES permit.  
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MS4 Permits 
Phase I MS4 permittees were subject to the permit application requirements found at 40 Code of Federal 
Regulations (CFR) 122.26(d).  The permit application consisted of two parts that provided the NPDES 
permitting authority comprehensive information to use in developing permit requirements. Information 
required in the application included a physical description of the MS4, legal authority of the MS4 
operator, a characterization of the surrounding sources and the pollutants found in the stormwater 
discharge, and a description of fiscal resources.  The most significant portion of the application was the 
development of a proposed SWMP that would meet the standard of "reducing pollutants to the MEP." 
Using the information submitted in the permit application, the NPDES permitting authority would then 
develop appropriate permit requirements. Phase I MS4 permittees were covered under individual permits 
issued to either single permittees or groups of co-permittees. 
 
Although there are some exceptions, phase II MS4 permittees are primarily covered by general permits 
that require implementation of the six minimum control measures.  
 
The specific requirements in MS4 permits vary greatly around the country.  Some MS4 permits contain 
broad requirements that outline the basic SWMP components the permittee is required to implement, 
giving the permittee the flexibility to develop a program to meet these broad requirements. Other MS4 
permits are more prescriptive and specify in detail the minimum activities and BMPs for each program 
element.   
 
1.3 Types of Permittees 
 
Traditional MS4 Programs 
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Many MS4 operators permitted under the NPDES program are either 
city or county governments. To evaluate this type of an MS4 
program, an evaluator must have a basic understanding of the 
structure, operation and function of local governments. The structure 
and authority of local governments can vary by state (for example, 
the use of towns, townships, villages or parishes), therefore a general 
description of a common city/county local government structure is 
provided below. 
 
Cities provide a variety of functions including fire and police 
protection, construction and maintenance of streets, stormwater and 
wastewater services, and providing for health, recreation, and social needs. Counties provide many of 
these same services in unincorporated areas. Cities are governed by a city council that establishes 
municipal policy and enacts local ordinances. Many cities are run by the council-manager system, where 
the elected council appoints a full-time professional manager to direct city departments and implement 
policy. Some cities are run by the mayor-council system, where a mayor (either elected or appointed by 
the council) works with the council to direct city departments and implement policy. 

TIP: 
City and county stormwater 
management programs can be 
administered by various 
programs including:  public 
works, building, and 
environmental program, or 
wastewater management staff, 
usually pretreatment.  
 

 
City boundaries can change through the annexation process. Unincorporated county land that is adjacent 
to the city can be annexed through a formal process.  
 
Stormwater management responsibilities vary depending on the city or county. Some permittees assign 
stormwater program oversight and implementation to the public works department, while others assign 
stormwater to an environmental services department. Still others combine stormwater program 
implementation with wastewater treatment agencies, flood control authorities, or other regional entities.  
Also, some counties perform stormwater activities within incorporated cities (such as inspections). Each 
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permittee should clearly describe in the SWMP Plan the roles and responsibilities of each department 
involved in stormwater management. 
 
Nontraditional MS4 Programs 
As stated previously, the term MS4 does not solely refer to 
municipally owned storm sewer systems.  Examples include, but are 
not limited to non-traditional entities such as state departments of 
transportation (DOTs), airports, universities, local sewer districts, 
hospitals, military installations, post offices, prisons, or irrigation 
districts. 
 
Because of the unique structure and features of many non-traditional 
MS4s, some of the traditional SWMP elements may need to be 
modified or may not be entirely applicable. For example, a public 
education program for a state DOT or military base would be very 
different from a public education program for a traditional city.  
 
In other instances, some non-traditional MS4s may lack the legal 
authority or employ a different type of enforcement mechanism than 
a city/county government to implement a SWMP component. For 
example, a state DOT may not have the legal authority to enforce 
controls on illicit discharges into its system. In these situations the 
DOT is encouraged to work with the neighboring regulated 
permittees to develop and implement a shared SWMP in which each 
permittee is responsible for activities that are within their individual 
legal authorities and abilities.  The DOT could work closely with the permittees that surround the DOT 
MS4 (i.e. country or city) and use their enforcement authority to eliminate illicit discharges.  In other 
words, a municipal permittee can utilize regulations which prohibit polluted runoff from leaving an 
individual property and entering the DOT MS4 if the property is covered under an appropriate municipal 
code (e.g. building, health, etc.)  An evaluation of a non-traditional MS4 program must be very specific to 
the particular circumstances, permittee relationships, and permit requirements applicable.   

TIP: 
When evaluating non-
traditional MS4 SWMPs, be 
sure to adjust interview topics 
and questions, field 
inspections, and documents 
evaluated to accommodate 
any unique characteristics of 
the MS4. 

For More Information: 
The California Department of 
Transportation is a non-
traditional MS4. To review the 
permit, programs, reporting, 
etc. visit: http://www.dot.ca.gov/
hq/construc/stormwater/ 
stormwater1.htm  
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2.  Pre-Evaluation Preparation 
 
2.1 Evaluation Goals and Benefits 
 
Evaluation Goals 

TIP: 
An MS4 evaluation should not 
be confrontational. The 
evaluation process works 
smoothly if both parties use the 
evaluation as a mechanism to 
improve the program and 
increase coordination. 

A permitting authority can have one or more overall goals when 
conducting an MS4 program evaluation. Identifying the overall goals 
of the evaluation will help in developing an appropriate schedule and 
focus. The primary goals in conducting an MS4 SWMP evaluation 
can include 
 

 Determination of compliance status. Assessing the 
compliance status of a permittee with its MS4 permit and 
SWMP Plan is often a principal goal of an evaluation. 

 Assistance with permit issuance or renewal process.  An on-site program evaluation might be 
very helpful after the issuance or during renewal of a permit.  The evaluation process can be used 
to identify and answer questions about implementation of program components within the first 
year of permit issuance. Towards the end of the permit term, the permitting authority can use the 
evaluation to assist the permittee with the permit application or SWMP Plan revision and/or the 
evaluation may provide valuable information to the MS4 permit writer to assist in the permit 
renewal process (including the drafting of a new Phase II General Permit).   

 Phase II SWMP development.  Because most Phase II permittees are just beginning to 
implement SWMPs, a full compliance evaluation might not be necessary. Nevertheless, an 
evaluation can also be a compliance assistance tool that can help to correct deficiencies early in 
the program. Permitting authorities could conduct evaluations geared toward compliance 
assistance early in the Phase II program development process. 

 Assessing pollutants of concern.  If a water body is impaired or there is a concern regarding 
pollutants common in urban stormwater, it may be helpful to assess the implementation 
effectiveness of MS4 programs in the watershed to reduce those pollutants.  If a total maximum 
daily load (TMDL) has been developed for a waterway receiving a discharge from a permittee, a 
program evaluation may assist the permitting authority in assigning an applicable wasteload 
allocation, and/or assist the permittee in implementing the steps necessary to comply with the 
wasteload allocation. 

 Technical assistance.  Providing technical assistance is an important goal of an MS4 SWMP 
evaluation.  Often it is the only time that the permitting authority staff and the permittees meet 
face-to-face and can be a valuable opportunity to share technical expertise, advice, reference 
materials, and examples of successful SWMPs implemented elsewhere.   

 
Benefits of an Evaluation 
There are a number of benefits from conducting an MS4 SWMP evaluation of a permittee, including: 

 Determination of compliance and assistance with execution of appropriate enforcement actions 

 Stronger coordination and working relationship between the permitting authority and the 
permittee 

 Better understanding by the permittee of the expectations and permit requirements of the 
permitting authority 

 An opportunity to clarify any misunderstandings in the MS4 permit requirements or SWMP Plan 
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 Improved permitting authority knowledge of the permittee’s operations, priorities, constraints and 
challenges faced when implementing a municipal stormwater program 

 A more effective SWMP resulting in better water quality 

 

2.2 Advance Preparation 
 
Evaluation Options 
 
Which permittee(s) should be evaluated? 
The first question to be answered is which permittee should be evaluated.  If the permitting authority has 
jurisdiction over numerous MS4 permits, ideally all MS4s would be evaluated on an annual basis.  If staff 
resources are limited and only a select number of evaluations can be conducted in a given year, a 
permitting authority may want to evaluate those MS4s with suspected compliance issues, those located in 
watersheds of concern, or those with pending permit renewals most frequently.  However, permitting 
authorities should visit each permittee on a regular basis, even if they are not considered “bad actors” 
however, as evaluations provide many valuable benefits beyond compliance determination or assistance 
with permit renewal.   
 
If a selected permit covers more than one co-permittee, the evaluator then must determine which co-
permittee or co-permittees should be evaluated during a single evaluation.   Some permits may cover 20-
30 or more co-permittees and it may be impossible to evaluate them all in a single evaluation or year.  
Evaluations conducted early in the permit cycle may focus on the larger MS4s or those that coordinate 
activities for smaller permittees.  Subsequent evaluations may focus on the smaller co-permittees that 
have compliance issues or located in watersheds of concern.   
 
After the evaluator has determined which permittees are to be evaluated, the evaluator must consider 
several questions when determining the level of detail for the evaluation and how best to facilitate and 
coordinate the process. 
 
What Level of Detail is Possible or Necessary? 
If limited time is available, a screening-level evaluation may be an efficient and effective method for 
developing a basic impression of the program’s compliance status or as a way to determine if a more in-
depth evaluation is necessary (see Chapter 3).  A screening is a way to uncover “red flags” or obvious 
instances of noncompliance with the MS4 permit.  A screening-level evaluation is comprised of a basic 
interview with the MS4 coordinator or main contact of the program along with a review of the most 
recent annual report and the SWMP Plan. Documents can be obtained during the screening and reviewed 
by the evaluator at a later date.  The screening-level evaluation should take a minimal amount of time but 
should be thorough enough to answer general questions about permit compliance.  This type of screening 
may be the precursor to a detailed evaluation (see Chapter 4) at a later date. 
 
A detailed on-site evaluation involves a more intensive review of files and detailed interviews with all or 
most applicable office and field staff.  This type of review is more time-consuming but will provide a 
more comprehensive picture of SWMP development, coordination, and implementation.   
 

Type of Evaluation Typical Allotted Time1

Screening-level 2-6 hours per permittee 
Detailed on-site evaluation 2-3 days per permittee 
1 Assumes one evaluator 
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Which Program Component(s) will be Evaluated? 
A program component-specific evaluation focuses on a specific 
stormwater program area, such as construction activities or new and 
significant redevelopment. This type of evaluation may allow the 
evaluator to get more details through a more extensive file review or 
more numerous field inspections. For example, during an evaluation 
focused strictly on the construction component the evaluator may be 
able to interview all plan reviewers on staff, do an in-depth review of 
multiple erosion and sediment control plans, review those site’s 
compliance histories, and perform inspections of each. This type of a 
review is especially helpful if the permitting authority has specific 
concerns about implementation of a particular component.  Such an 
in-depth evaluation will typically take 1 to 2 days, depending on the 
complexity of the program and the amount of information to be 
covered. 

Primary Phase I 
Stormwater Components  

 Program management  
 Maintenance activities 
 Construction 
 Post-construction 
 Illicit discharge detection and 
elimination 
 Public 
education/Participation 
 Industrial/Commercial 

 
A detailed on-site evaluation addresses all of the generally accepted primary stormwater program 
components (i.e., program management, MS4 maintenance activities, construction, post-construction, 
illicit discharge detection and elimination, public education/participation and industrial/commercial for 
Phase I MS4 permittees). The intent of a detailed on-site evaluation is to assess the permittee’s entire 
SWMP and possibly identify specific areas or issues that might require a component-specific review in 
the future.  
 
The level of detail that can be achieved during either type of evaluation is often dictated by the amount of 
time devoted to each program area. Both the screening-level and detailed on-site evaluation can vary in 
terms of level of detail. 
 
Will the Evaluation be Conducted in the Office, the Field, or Both? 
To get an accurate picture of “on the ground” implementation of the construction and 
industrial/commercial components of a typical SWMP, the evaluator will need to accompany inspection 
staff into the field.  In addition, many permittees manage municipal facilities such as maintenance yards, 
material storage facilities, or other municipal facilities that would be helpful to visit during the evaluation 
to ascertain the permittee’s municipal housekeeping practices.  If time allows and the evaluator has 
questions about implementation of these aspects of the SWMP, field time should be built into the 
evaluation schedule.   
 
As previously stated, this level of detail may not be necessary for a compliance screening or component-
specific inspection.  In addition, if the program areas being evaluated do not have a field element (i.e., 
public education), then field activities will not be necessary. 
 
Evaluation Logistics 

TIP: 
It is helpful to exchange cell 
phone numbers to facilitate 
schedule changes, alternative 
meeting places, inspection 
schedules, etc. 

The MS4 program coordinator or primary contact should be notified 
well in advance to allow for proper coordination and scheduling 
amongst parties responsible for program implementation.  The 
contact should be in charge of determining who the appropriate 
people are to include in the evaluation.  Some examples of pertinent 
staff includes: 
 

 Program managers 

 Inspectors 
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 Administrative staff 

 Outreach specialists 

 Legal staff 

 
One or more conference calls prior to the evaluation may be necessary to establish the schedule, 
determine appropriate participants, and answer any questions.   Establishing email contact with all of the 
players well in advance is key to providing necessary information, resources, as well.  A final call is 
helpful the week before the evaluation to answer any last-minute questions, exchange contact information 
(especially cell phone numbers), confirm the schedule and meeting locations, and make necessary 
changes.  A final evaluation schedule should be developed and distributed to all contacts well in advance 
to ensure everyone is prepared and expecting the evaluator(s) on the correct dates.   
 
When conducting a component-specific inspection, depending on the complexity of the program, roughly 
2 – 4 hours should be assumed for an adequate in-depth office review of each program component.  
Evaluation of inspection activities in the field can be time consuming due to travel times between sites 
and facilities, so it is important to allow adequate time in the field as well.  Normally, four hours per 
component (e.g., construction, industrial/commercial) is adequate to evaluate inspection staff.  Evaluation 
of municipal maintenance activities should include adequate field time to inspect the municipal public 
works yard or similar facility, but normally this should not take more than 1 – 2 hours.  All of these time 
estimates should be confirmed with the permittee when establishing the draft schedule.   
 
Depending upon the size of the area covered under the MS4 permit, the scope of the SWMP, and the type 
of evaluation to be conducted, a single evaluator could require three days for a comprehensive, in-depth 
office and in-field program audit.   
 
More than one evaluator can be used to conduct a comprehensive audit as well.  This allows one person to 
interview office staff and another to perform field activities thereby minimizing the number of days to 
complete the audit.   
 
In addition, multiple evaluators can be used to assess multiple permittees covered under one permit 
simultaneously.  This can be accomplished either by assigning evaluators or “teams” to a particular 
permittee or to a specific component for all permittees.  For example, Team 1 would assess all 
construction programs for three separate permittees covered under the same permit during a three day 
period.  This approach allows for a consistent review of the all three permittees’ construction programs 
and helps to ensure an equitable assessment between them.  Or, Team 1 could review all program 
components for the City of Pleasantville, while another evaluator 
reviews the Town of Bliss.  This allows the evaluators to become 
intimately familiar with all facets of their respective MS4 permittees, 
SMWP, implementation challenges, etc.   

TIP: 
Outbrief sessions should be 
limited to the findings the 
evaluator feels comfortable 
revealing prior to a more 
thorough review of documents, 
interview responses, and 
inspection results.  In addition, 
it should be stated that the 
outbrief findings are subject to 
change.  Rebuttals and 
questions by the MS4 staff 
should be limited to clarification 
of incorrect findings or 
misunderstandings. 

 
It is helpful to try and minimize travel between office locations 
whenever possible and establish a central meeting place, such as a 
conference room in a city hall, to save time.   
 
Often it is helpful for the evaluator to coordinate a “kickoff” meeting 
at the start of the evaluation to review the schedule, answer any last 
minute questions and finalize logistics.  An outbrief session is helpful 
to coordinate at the conclusion the audit to give a tentative summary of 
findings from the evaluation.   Care must be taken to caveat all 
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findings as preliminary at that time subject to change based on further review of evaluation materials, the 
permit, or the SWMP Plan. 
 
Below is an example of a comprehensive, 3-day MS4 program evaluation schedule that addresses the 
major SWMP components for typical Phase I and Phase II permittees. 
 
 

Example Schedule for a Phase I Permittee 

Monday 

  8:30 – 9:00 Evaluation Kickoff 
  9:00 – 12:00 Illicit Discharge Detection and Elimination &   
   Industrial and Commercial Facilities (office) 
  1:30 – 5:00 Industrial and Commercial Facilities (field) 

Tuesday 

  8:30 – 12:00 MS4 Maintenance Activities (office and field) 
  1:00 – 5:00 New Development/Redevelopment & 
   Construction Activities (office) 

Wednesday 

  8:30 – 12:00 Construction Inspections (field) 
  1:30 – 3:00 Outbrief Session 
 

 
 

Example Schedule for a Phase II Permittee 

Monday 

  8:30 – 9:00 Kick-off Meeting 
  9:00 – 10:30  Program Management, Effectiveness and 

Assessment 
  10:30 – 12:00 Public Education and Outreach 
   Public Involvement/Participation 
  1:00 – 5:00 Post-Construction Stormwater Management 
   Construction Activities (office) 

Tuesday 

  8:30 – 12:00 Pollution Prevention/Good Housekeeping for 
Municipal Operations (office and field) 

  1:00 – 4:00 Construction Site Runoff Control (field) 

Wednesday 

  8:30 – 10-30 Illicit Discharge Detection and Elimination 
  10:30 – 12:00 Outbrief Session 
 

 
 
2.3 Materials to Review Before the Evaluation 
The information provided below should be reviewed before an on-site evaluation. The level of review 
varies depending on the evaluator’s experience with the particular permittee program being evaluated and 
the type of evaluation being conducted. 
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 MS4 NPDES permit. Because the evaluation is ultimately an assessment of the permittee’s 
compliance with its NPDES permit, the evaluator must be very familiar with the permit and its 
requirements. 

 SWMP Plan. The evaluator must review the permittee’s latest SWMP planning document(s) and 
note the commitments and schedules for specific activities. 

 Latest annual report. The most recent annual report must be reviewed to establish the current 
status of implementation. Previous annual reports could be reviewed if time permits and if the 
evaluator wants to assess trends before the on-site evaluation.  See Chapter 2.4 below for 
guidance on Annual Report review. 

 Permitting authority correspondence with the permittee. Review any relevant correspondence 
with the permittee regarding its stormwater program. This material might include permitting 
authority comments on the permittee’s SWMP Plan, comments on annual reports, notices of 
violation (NOVs), or other notices. 

 Permitting authority inspections within the MS4. Ideally, the evaluator should be aware if an 
NPDES permitting authority industrial or construction inspector has found violations within the 
permittee’s jurisdiction. If this review is not completed before an evaluation is conducted, it 
should occur after the on-site evaluation and before the final evaluation report is developed. Any 
findings should be incorporated into the final report. 

 Permittee Web sites. Often, permittees have developed 
stormwater Web sites that can provide copies of reports, 
guidance documents, and other more current information on 
the stormwater program.  

 Legal authority. Review the permittee’s legal authority, 
especially with respect to any exemptions or exclusions from 
the applicable ordinance. 

 Special water quality concerns.  Be aware of any impaired 

waters, TMDLs, high quality or protected status, or other 
water quality-related designations for water bodies to which 
the MS4 discharges. 

 Other water programs affecting the permittee.  A 
significant source of frustration to permittees is trying to 
meet requirements for multiple programs arising from a 
single agency (i.e. EPA or state environmental protection 
agency) when program staff within that agency do not 
understand the trade-offs (sometimes even contradictions) in 
funding and implementing the requirements of various 
regulations and programs.  For example, an MS4 SWMP 
evaluator should at least be aware if the municipality being 
evaluated has a drinking water program, a state revolving 
fund loan, wastewater permit(s), combined sewer overflow 
(CSO) long-term control plan, or other requirement for 
which it must also account to the permitting authority.  If there is time, it is helpful to find out a 
little bit about the program requirements applicable to the municipality.  There may even be ways 
to streamline, modify or combine certain requirements to meet multiple program goals. 

Resources 
 TMDLs 
http://www.epa.gov/owow/ 
tmdl/ 

For More Information: 
Chittendon County, Vermont, 
has developed a Web site to 
educate the general public 
about stormwater and the 
regional management program. 
Visit 
http://www.smartwaterways.org  

Resources 
 Combined Sewer Overflows 
www.epa.gov/npdes/cso 
 State Revolving Fund 
www.epa.gov/owm/cwfinanc
e/cwsrf/index.htm 
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2.4 Annual Report Reviews 
Applicable federal regulations for the NPDES stormwater Phase I regulations and Phase II Rule require 
that annual reports be submitted. Many permitting authorities include more specific requirements for 
reporting in their MS4 permits. These reporting requirements can include specific information required 
for each program component, or it can specify the format for the annual report.  For permits with multiple 
co-permittees, often a central organization or lead co-permittee will coordinate the annual report and 
submit one to cover all co-permittees.   
 
In general, an annual report should document implementation of the SWMP during the previous year; 
evaluate program results and describe planned changes towards continuous improvement. Generally 
written for the permitting authority, an annual report can also be written for the citizens of the community 
as a way to report progress in meeting water quality goals. To this end, an annual report should clearly 
illustrate three key items for each SWMP area:   
 

 Permit and SWMP Requirements.  These requirements either will be specifically prescribed in 
the permit itself, or described in the permittee’s SWMP.  The SWMP normally is considered a 
binding document and part of the permit once it is submitted and approved by the permitting 
authority.  A description of applicable goals or performance standards for each SWMP 
component should be stated in this summary as well. 

 
 Summary of Year’s Activities.  The summary should describe and quantify program activities 

for each SWMP component.  Responsible persons, agency, department or copermittee should be 
included.  Each activity should be described in relation to achievement of established goals or 
performance standards.   

 
 Planned Activities and Changes.  The annual report should describe activities planned for the 

next year highlighting any changes made to improve BMP or program effectiveness. 
 
An annual report should describe not only the activities during the previous year, but should highlight the 
SMWP’s effectiveness as well.   It should be assumed that the ultimate goal of the SWMP is the 
protection or improvement of water quality; however, there may be multiple, smaller program goals.  
Identification of direct measures of success for a stormwater program is very difficult, therefore, what is 
considered ‘effective’ and how the permittee chooses to assess this effectiveness will vary. Ideally the 
permittee and permitting authority will establish performance standards or goals in an attempt to define 
and quantify what is “effective” when the permit is issued.  If the performance standards or goals include 
definitive milestones or schedules, the annual report should highlight these as well.  
 
In addition to the items described above, the annual report should include appropriate program budget 
information, and a summary of any required monitoring data.   
 
It is important to remember that annual reporting and program assessment are valuable exercises for the 
permittee as well as the permitting authority.  Reporting should not be seen as merely a ‘bean counting’ 
effort.  The permittee benefits greatly as an annual program assessment guides program focus, helps to 
budget and target resources, helps justify program support, and facilitates participation among the 
affected departments and permittees. 
 
Step 1:  Related Document Review and Preparation 
 
Prior to beginning the annual report review, an evaluator should review or obtain the following 
information: 
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 NPDES permit provisions. The NPDES permit requirements will serve as the primary basis for 
the annual report review. The permit should describe basic program requirements, discharge 
prohibitions and reporting requirements. 

 
 SWMP provisions. The permittee’s SWMP document will describe the overall management 

structure of the program, planned activities, milestones, schedules and any established 
performance standards or goals. The SWMP should describe if there is a blanket organization 
which coordinates the co-permittees and if the organization is coordinated by co-permittee staff 
or a consultant. 

 
 Previous annual report review comments. If the previous year’s annual report was received and 

reviewed by the permitting authority, any comments or response should be reviewed to determine 
if requested changes to report were made, requested information was provided, etc. 

 
 Previous annual reports.  It is helpful to have access to previous years’ reports as certain 

documents may have been submitted which may be helpful to have on hand (i.e., an ordinance 
which established legal authority). 

 
Step 2:  Background Information 
 
It is helpful to first document basic information about the permittee and permit.  Each permittee has 
different land use, socioeconomic, and water quality issues which will shape the SWMP.  All of this 
information may not be included in the annual report, but can be obtained through a cursory internet 
search. 
 

 What is the population served by the permittee?   
 What is the primary industry within the permittee’s boundary? 
 What are the primary land uses within the permittee’s boundary? 
 What are the priority pollutants within the watersheds of the permittee’s boundary? 
 Are there impaired waterways impacted by the permittee?   
 Have TMDLs been established?   
 Are there other sensitive areas of concern within the permittee’s boundary? 

 
Step 3:  Legal Authority 
 
While most important during the first permit year annual report review, it is helpful to confirm a 
permittee’s legal authority to implement all components of the SWMP on an annual basis.  Note any 
described changes to the SMWP and confirm that existing legal authority will support the implementation 
of those changes (i.e., requiring existing gas stations to install catch basin insert treatment BMPs).  Any 
changes to applicable ordinances should be included in the annual report as well.  If the actual codes or 
ordinances are not included in the annual report or previous annual reports, they should be obtained 
during an on-site evaluation.   
 
Step 4:  Fiscal Analysis 
 
Phase I regulations require that annual expenditures and budget for the year following be included in each 
annual report.  No such requirement exists for Phase II.  If included, this information should be reviewed 
to determine if budget changes are being made.  If funding changes are planned, an explanation should be 
provided (i.e., an additional inspector is being added or additional expenditures are not expected for the 
development of new outreach materials as they were developed during year one of the permit). 
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Step 5:  SWMP Component Review 
 
While each MS4 SWMP will differ based on various factors (i.e., 
permit requirements, priority pollutants), the Worksheet lists some 
basic information that should be provided for each program 
component.  In addition, each target established in the permit or 
SWMP should be documented and verified on the Worksheet as 
well.  It is helpful to document all quantifiable data during the review 
to highlight what vital information may be missing and what, if any 
“red flags” need to be addressed with the permittee.  For example, if 
the permittee provides the total number of construction inspections 
conducted, but does not provide the prioritized list of active 
construction sites, the reviewer cannot determine the frequency of inspections or whether high-priority 
sites were adequately monitored and assessed.  Further if the permittee had established a goal of 
inspecting all active sites within 48 hours of every rain event, the reviewer would be unable to ascertain 
whether this goal had been met.   

TIP: 
When reviewing an annual 
report with the Worksheet 
provided, pay special attention 
to questions in the Worksheet 
answered “unknown.”  
Program components for which 
little information was provided 
may be good candidates for an 
on-site evaluation. 

 
For each program component, the annual report should describe applicable training of staff which 
occurred during the previous year.  It is helpful if agendas or presentation materials are included.   
 
As described in the Conducting an Evaluation section of this Guidance, information regarding the 
implementation of the following SWMP components should be provided in a Phase I MS4 annual report 
(additional components may be required by the MS4 permitting authority): 
 

 Program to detect and eliminate illicit discharges to the system 

 Program to prevent, contain, and respond to spills 

 Program to educate and allow citizens to report illicit discharges or other potential impacts to 
water quality 

 Educational program to encourage the proper disposal of used oil and other toxic materials 

 Program to reduce infiltration of sewage into the storm sewer system 

 Program to reduce pollutants from active construction sites 

 Programs to reduce pollutants in runoff from industrial, commercial, and residential areas  

 
Phase II permittees are required to develop SWMPs which include similar minimum measures, each of 
which should be addressed in an annual report: 
 

 Public education and outreach program  

 Public involvement/participation program 

 Illicit discharge detection and elimination program  

 Construction site stormwater runoff control program  

 Post-construction SWMP for new development and redevelopment (for development greater than 
or equal to one acre) 

 Pollution prevention/good housekeeping program for municipal operations 
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For purposes of this Guidance and annual report review Worksheet, the above SWMP requirements have 
been combined and categorized into the following components for both Phase I and Phase II MS4s: 
 

 Program Management 

 Public Education and Public Participation 

 Municipal Maintenance/Good Housekeeping 

 Construction Activities  

 New Development and Significant Redevelopment 

 Industrial/Commercial Facilities 

 Illicit Discharge Detection and Elimination 

 
Step 6:  Follow-Up Activities 
 
The information obtained during the annual report review can be used in various ways.   
 

1. To provide feedback to the permittee regarding program development or implementation.  Often, 
permittees have limited contact with permitting authority staff and the submittal of an annual report 
is the primary means of communication during the year.  It is important that the permitting 
authority review annual reports in a timely manner and respond with any comments, suggestions or 
criticisms.   

 
2. To determine the need for an on-site evaluation.  If the annual report elicited numerous questions 

about SWMP implementation, an on-site evaluation may be very helpful in determining compliance 
or effectiveness of the MS4 program.   

 
3. To prepare for an on-site program evaluation.  If a permittee has been selected for an on-site 

evaluation, the most recent and historic annual reports should be reviewed prior.   
 

4. To determine the compliance status of the permittee and progress towards achieving permit 
requirements, milestones or measurable goals.  The permitting authority may choose to use the 
annual report to determine compliance and issue necessary enforcement actions. 

 
5. To note exceptional approaches, programs, or BMPs used by the permittee that might be helpful to 

other permittees.  Often it is beneficial for permittees to share information, program ideas, 
educational tools or implementation approaches and annual reports are a good way to facilitate the 
distribution of ideas. 
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3.1 Screening-Level Procedures 
The majority of this Guidance (Chapter 4 and the worksheets in 
Appendix B) describes how to conduct a detailed on-site evaluation 
of an MS4 program.  However, if an evaluator does not have enough 
time to conduct a detailed on-site evaluation, a more limited 
screening-level evaluation could be conducted. The intent of the 
screening-level evaluation is to quickly identify the program areas 
that are deficient or noncompliance and should be targeted for a more in-depth evaluation. The screening-
level evaluation is not intended to be an assessment of compliance with all permit conditions. 

TIP: 
Conduct a screening-level 
evaluation when you have 
limited time and want a “quick” 
assessment of the MS4. 
 

 
The screening-level evaluation ideally should be conducted on-site at 
the permittee’s offices after a review of the permittee’s annual report 
(see chapter 2.4). The screening-level evaluation could cover all 
program components or focus on specific program components that 
are of particular interest due to pollutants of concern, past 
compliance issues, or other factors. Depending on the level of detail, 
the complexity of the program and the number of program 
components to be reviewed, the screening-level evaluation could last 
from 2 hours to a full day. 
 
To conduct a screening-level evaluation, the evaluator should be 
familiar with the permittee’s NPDES permit and most recent annual 
report. The screening-level evaluation will need to be customized to the unique permit requirements and 
issues of each MS4, however, some of the more common questions and information to review during a 
screening-level evaluation are listed below. An evaluator should use this list as a guide to help them 
quickly assess whether a more comprehensive evaluation is necessary for a certain program component or 
to review the entire SWMP. 

TIP: 
Benefits of a screening-level 
evaluation: 
• A quick “snapshot” of MS4 

compliance 
• Identify major strengths and 

weaknesses of a program 
• Can be conducted in a 

relatively short amount of 
time 

 

3.2 Common Screening-Level Questions 
Program Management 

Key questions to ask: 

 Does your written stormwater management plan include specific milestones and quantities for 
each program/BMP? 

 Describe how your SWMP is coordinated across departments. 

 Describe the impaired waters, pollutants of concern and TMDLs for the waterbodies you 
discharge to. Does your SWMP include programs or BMPs specifically addressing these 
impairments? 

 Describe how you evaluate the success of your stormwater management program. 

Potential information to review: 

 Stormwater management plan document 

 Most recent annual report 

 Organizational chart showing departments with stormwater responsibilities 
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Public Education and Participation 

Key questions to ask: 

 Describe your overall approach to educating the public on stormwater issues. 

 What are the primary pollutants or behaviors you target with your public education program? 

 Describe your top three target audiences and the messages you plan to deliver. How do they 
relate to the primary pollutants or behaviors? 

 How do you evaluate the effectiveness of your outreach activities? Have you conducted any 
public awareness surveys? 

Potential information to review: 

 Public outreach strategy 

 Results of any public awareness surveys 

 Information tracking the distribution of outreach materials 

MS4 Maintenance Activities 

Key questions to ask: 

 Describe your current MS4 mapping resources (e.g., has the permittee mapped storm drains, 
outfalls, inlets, municipal facilities, etc.). 

 Describe your procedures for catch basin cleaning, street sweeping and MS4 maintenance. 

 Do your municipal facilities have SWPPPs?  If not, why? 

 How are maintenance staff trained with respect to stormwater activities and BMPs? 

Potential information to review: 

 Catch basin cleaning records for the month of _______ 

 Stormwater plan or SWPPP for main municipal maintenance facility (including any self-
inspection records) 

 Standard Operating Procedures (SOPs) for stormwater-related maintenance activities 

Construction Activities 

Key questions to ask: 

 Describe your legal authority to require erosion and sediment control BMPs and enforce 
stormwater requirements. 

 Describe your system for tracking construction plans, active construction projects, 
inspections, and enforcement actions (including the number of projects disturbing greater 
than one acre last year). 

 How do you coordinate implementation of your local erosion and sediment control 
requirements with the States (or EPA’s) NPDES construction general permit requirements? 

 Describe your process for reviewing plans to ensure stormwater BMPs are addressed. What 
BMPs does a plan reviewer look for on a plan? 
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 Interview an inspector to assess how stormwater inspections are conducted at construction 
sites. Ask about the frequency of inspections and the number of inspectors. 

 Describe the most recent training attended by inspectors and plan review staff  

Potential information to review: 

 List of active construction projects disturbing greater than one acre for the month of ______ 

 Erosion and sediment control plan reviewed and approved by permittee (selected from list) 

 Inspection reports for a selected project (including any enforcement actions for 
noncompliance) 

Post-Construction Controls 

Key questions to ask: 

 Describe your post-construction design standards and legal authority. 

 Describe your process for reviewing plans to ensure post-construction BMPs are addressed. 
Do plan reviewers use checklists to ensure consistent plan review? 

 Describe your post-construction operation and maintenance (O&M) program (including your 
inventory of post-construction BMPs and your inspection and maintenance schedule). 

Potential information to review: 

 Post-construction plan reviewed and approved by MS4 

 Records for post-construction BMP inspection and maintenance; both private and public if 
applicable 

 An O&M plan for post-construction BMPs from a recently approved project 

Industrial/Commercial Facilities 

Key questions to ask: 

 Describe your industrial/commercial facility program, including the types and numbers of 
facilities covered. How were these facilities selected? 

 Describe the types of BMPs or stormwater requirements these facilities must meet. 

 Describe your industrial/commercial inspection program (including the frequency of 
inspections and the number of inspectors) 

 Interview an inspector to assess how industrial/commercial stormwater inspections are 
conducted. Ask about the frequency of inspections and the number of inspectors. 

Potential information to review: 

 List of industrial/commercial facilities subject to stormwater requirements 

 Inspection report(s) for selected facilities 

 Enforcement records for a facility out of compliance 

Illicit Discharge Detection and Elimination 

Key questions to ask: 

 Describe your legal authority to prohibit illicit discharges and illegal dumping to the MS4 
(including an exemptions). 
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 Describe any field screening activities. If an illicit discharge is discovered during screening, 
what is the process for determining the source and eliminating the discharge. 

 Describe your illicit discharge investigation and spill response programs, including staff and 
equipment available. 

 How are the locations of illicit discharges tracked and used to steer other SWMP components 
(i.e. industrial inspections, public education, etc). 

Potential information to review: 

 List of illicit discharge events investigated over the past _______ 

 Records on investigation, follow-up and enforcement relating to one or more event(s) 

 
3.3 Screening-Level Evaluation Follow-Up 
After a screening-level evaluation, an evaluator has several options: 
 

 Submit a report to the permittee summarizing the findings and asking for deficiencies to be 
corrected 

 Conduct a detailed on-site evaluation of those program components found deficient 

 Conduct a detailed on-site evaluation of all program components 

 
If an evaluator conducted a screening-level assessment of multiple permittees, common deficiencies can 
be used to target either more detailed evaluations or additional compliance assistance on those program 
components. Additional information on post-evaluation activities, including preparing a written report 
and follow-up activities, are described in Chapter 5. 
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4.  Conducting a Detailed On-Site Evaluation 
 
The following chapter describes the process and content of a detailed on-site evaluation.  The following 
program areas are covered: 
 

 Program Management 

 Public Education and Participation 

 MS4 Maintenance Activities 

 Construction Activities 

 Post-Construction Controls 

 Industrial/Commercial Facilities 

 Illicit Discharge Detection and Elimination 

 
Each program area section includes a list of regulatory requirements that apply to that program area and 
describes activities that typically are performed by permittees to meet permit requirements.  The sections 
also include a description of documents to be reviewed before the evaluation and a series of questions to 
be asked during the interviews. Also included is a list of common problems identified during evaluations. 
 
Approach and Demeanor 
An evaluator’s approach and demeanor can have a significant impact on the success of the interviews by 
putting the interviewees at ease.  Evaluations can be a stressful process for the permittee, which could 
result in stilted discussions and overly brief answers to questions.  It is best to use a friendly approach and 
start by asking open-ended, broad questions that allow the interviewees to talk freely about their 
programs.  Since MS4 stormwater programs are not “one size fits all,” it is sometimes best to have the 
interviewees describe their approach to each program area up front rather than ask questions from a list 
that may not be organized in a way that makes sense in the context of their program’s activities.  To 
ensure that all topics are covered in sufficient depth, the evaluator should ask for clarification throughout 
and take a break at the end of the session to review the list of topics and ask follow-up questions if 
needed.  Maintaining a conversational style will allow the interviewees to explain their answers and feel 
as though they can provide input into the interview process.   
 
Kick-off Meeting 
The first day of an evaluation should begin with a kickoff meeting to allow for introductions and an 
overview of the process and goals of the evaluation.  The meeting usually includes all staff who will be 
interviewed, and it is a good time for higher-level managers and officials to be introduced to the process 
and understand what will be happening over the next few days.   
 
The following is a sample agenda for the kickoff meeting. The evaluator should tailor the agenda to suit 
his or her own objectives: 
 

 Introductions. The evaluator should introduce him- or herself and can provide a brief overview 
of his or her background in stormwater program evaluations.  Then each person in the room can 
introduce him- or herself in turn.  It is helpful to distribute a sign-in sheet at this time to collect 
the names, positions, and contact information for the people being interviewed throughout the 
week in case follow up is needed.   
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 Goals and benefits. Describe the goals and outline some of the benefits of the evaluation 
process.  These are described in depth in Section 2.1 of this guidance.  

 Schedule. Review the schedule for the week’s interviews and discuss which topics will be 
discussed during each session.  It is also helpful to clarify what type or level of staff should 
participate in each session and what documentation should be available for review. 

 Products and timeline. The evaluator should describe the general content and organization of the 
report and provide a timeline for when a final report will be produced. 

 Questions. Limit questions to the evaluation process, procedures, and report.  Questions about a 
specific program topic can be addressed during that session.   
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4.1 Program Management 
 

Federal NPDES 
Regulations 

 Phase I MS4 Regulations 
40 CFR 122.26(d)(2)(iv) 
40 CFR 122.42(c)  

 
 Phase II MS4 Regulations 
40 CFR 122.34(a) 
40 CFR 122.34(d) 
40 CFR 122.34(g)(1) 
40 CFR 122.34(g)(3) 
40 CFR 122.35(a) 

Regulatory Requirements 
Applicable federal regulations for the Phase I and Phase II NPDES 
regulations are listed at right. NPDES MS4 permits must address 
these requirements and often more specific state requirements as 
well. 
 
Common Activities 
 
Comprehensive Stormwater Management Planning 
Phase I and Phase II permittees are required to develop SWMPs 
designed to reduce the discharge of pollutants from the MS4 to the 
MEP. Ideally, a SWMP is developed with input from internal and 
external stakeholders including, but not limited to, departments, 
agencies, and co-permittees within the permitted area, the general 
public, nonprofit organizations, state agencies, and watershed 
groups. This program should be described in a planning document 
(SWMP Plan) that details organizational structure and coordination 
scheme and a detailed description of the proposed controls or 
program components (i.e., public education and outreach) that 
includes performance standards or goals, standards, or timelines and 
a prioritization of existing resources.  

Resources 
 Menu of BMPs 
www.epa.gov/npdes/ 
stormwater/menuofbmps  
 Measurable Goals Guidance 
for Phase II Small MS4s 
http://cfpub.epa.gov/npdes/ 
stormwater/measurablegoals/
index.cfm  
 Stormwater Phase II Fact 
Sheet Series 
http://cfpub.epa.gov/npdes/ 
stormwater/swfinal.cfm  
 National Management 
Measures to Control 
Nonpoint Source Pollution 
from Urban Areas 
www.epa.gov/owow/nps/ 
urbanmm/index.html 
 Stormwater Phase II 
Compliance Assistance 
Guide 
www.epa.gov/npdes/pubs/ 
comguide.pdf  
 Institutional Aspects of Urban 
Runoff Management 
www.stormwater.ucf.edu/ 
publications/urban_runoff.pdf 
 Stormwater Authority 
www.stormwaterauthority.com 
 Stormwater Manager’s 
Resource Center 
www.stormwatercenter.net  

 
Multiple co-permittees or different agencies may be involved in the 
development and implementation of the MS4 SWMP programs and 
Plan. To ensure that the program is implemented consistently by all, 
it is important that the SWMP describe the communication 
mechanisms between the co-permittees, and between the co-
permittees and other agencies. Within a permittee’s stormwater 
management structure there might be different departments that are 
to develop, implement, and enforce various components of the 
program. The SWMP should describe how the various departments 
communicate and coordinate activities. 
 
Performance standards and goals are important tools for permittees 
to use to gauge the success of their programs in achieving 
measurable benefits and improving water quality. The development 
of performance standards or goals may not be required for many 
Phase I permittees, however, you should discuss the establishment of 
water quality-or performance-based goals for SWMP components 
and refer Phase I permittee’s to available measurable goals guidance 
developed in response to the Phase II regulations (see Resources text 
box). 
 
Assessment and Evaluation 
SWMP evaluations not only demonstrate progress, but also allow the 
permittee to adjust programming, funding, or staffing levels for the 
upcoming year to best use existing resources to maximize water 
quality benefit. Evaluations should examine both direct measures, 
such as water quality indicators, and indirect measures of program 
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effectiveness, such as improved compliance rates of construction 
operations resulting from inspections.  
 
Measurable Goals 
According to the Stormwater Phase II Regulations, small MS4 
operators must reduce pollutants in stormwater to the MEP to protect 
water quality. The regulations specify that compliance with the MEP 
requirement can be attained by developing a SWMP that addresses 
the six minimum control measures previously described in this 
Guidance. One component required in the Phase II MS4 SWMP is 
the selection of measurable goals to evaluate the effectiveness of the 
individual control measures and the SWMP as a whole. Phase I MS4 
regulations do not specify the creation of measurable goals per se, 
but require the assessment of water quality improvements or 
degradation and propose changes to the SWMP necessary to improve 
effectiveness. Requiring measurable goals of Phase I permittees 
allow permitting authorities to track the permittee’s progress in 
implementing BMPs and the overall SWMP. The process for 
developing measurable goals and the benefits of incorporating them 
into the evaluation of a MS4 program are the same for Phase I or Phase II permittees. 
 
To determine the effectiveness and success of a stormwater 
management program, managers must first determine the ultimate 
outcomes they wish to achieve. Then, programmatic, social, 
physical, and hydrological, or environmental indicators can be used 
to assess the achievement of the desired goals, or outcomes.  
 
The California Stormwater Quality Association1 (CASQA) asserts 
that there are six levels of stormwater management program 
outcomes. Each successive level represents increasingly difficult 
outcomes to not only achieve, but to assess.  
 
The levels are: 

1. Compliance with activity-based permit requirements 

2. Changes in attitudes, knowledge and awareness 

3. Behavioral change and BMP implementation 

4. Pollutant load reductions 

5. Changes in urban runoff and discharge quality 

6. Changes in receiving water quality 

Stormwater program managers may strive to achieve some or all of these outcomes; however, in general 
the “implementation outcomes” (1, 2, and 3 above) typically are easier to measure than the more complex 
goals of reducing loading and achieving changes in discharge and receiving water quality. In addition, 
these outcome levels are not independent of one another; the hope is that movement towards one will 
result in progress towards achieving another.  
                                                      
 
1 CASQA. 2005. An Introduction to Stormwater Program Effectiveness Assessment. August 2005. 
http://www.casqa.org/resources/product.php

TIP: 
Often, permittees do not 
develop measurable goals that 
truly quantify and track 
progress towards desired 
outcomes in the SWMP. Many 
times “performance standards” 
primarily consist of a list of 
BMPs. Performance standards 
should include quantifiable 
activities that can be tracked or 
criteria against which progress 
towards desired outcomes can 
be measured.  

Resources 
 Measurable Goals 

Guidance for Phase II 
Small MS4s.  
http://cfpub.epa.gov/npdes/
stormwater/measurablegoa
ls/index.cfm 

 Measurable Parameters 
http://cfpub.epa.gov/npdes/
stormwater/measurablegoa
ls/parameters.cfm 

 California Stormwater 
Quality Association. An 
Introduction to Stormwater 
Program Effectiveness 
Assessment. 
http://www.casqa.org/ 
resources/product.php 
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It is important that some measure of assessment be determined in conjunction with the establishment of 
each goal. A goal can be expressed qualitatively or quantitatively, and the associated index should be 
measurable, relevant, reliable, available, scientifically valid, replicable, and focused on measuring the 
outcome. 
 
EPA has developed sets of “measurable parameters” for stormwater program managers to use as a guide 
when developing quantifiable goals. For example, the following implementation parameters could be used 
to quantify and track the effectiveness of an illicit discharge detection and elimination program 
component: 

 Inventory conducted and sites prioritized for inspection 

 Number of field tests conducted in high-risk areas 

 Whether or not an ordinance was developed to allow entrance into private buildings for the 
purpose of conducting tests 

 Number of illicit connections reported by business employees 

 Number of survey responses indicating a possible illicit connection 

 Number of illicit connections found 

 Number of illicit connections repaired/replaced 

 Whether or not an ordinance was developed for mandatory inspections of new buildings 

 Number of new buildings inspected 

CASQA asserts that depending on the outcome, various methods of obtaining necessary measurement 
data are available, including the following: 
 

Method Definition Example 

Confirmation Documenting whether a task 
has been completed.  

Development of an construction operator BMP 
outreach brochure 

Tabulation Tracking an absolute number 
or value of something 

Number of brochures distributed to construction 
operators 

Surveying Determining knowledge, 
awareness, etc. of a group of 
people 

Phone survey of 100 construction operators, 50 of 
whom had received the BMP brochure, to gauge any 
differences in stormwater awareness 

Quantification Estimating pollutant loading Modeling to determine sediment load reductions prior 
to initiating construction operator outreach program – 
assumption made about BMP use before and after 
program 

Inspections 
or site visits 

Observing activities or BMPs Inspections of construction projects before and after 
initiating construction operator outreach program 

Reporting Utilizing reports generated by 
third parties 

Audit of construction component of the SWMP 
indicated that BMPs observed and the level of 
understanding demonstrated by operators had 
improved during the last year 
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Method Definition Example 

Monitoring Sampling or observation in 
the field to determine 
environmental or water 
quality conditions 

Water quality monitoring above and below three 
comparable active construction sites (Site 1 – trained 
on construction BMPs, Site 2 – no training, Site 3 – 
random control, unknown level of BMP understanding) 
to determine any differences in per/acre disturbed 
loading of sediment 

 
Permittees need to perform sampling and conduct scientific field assessments to assess specific water 
quality-related SWMP goals (i.e., pollutant load reductions, changes in urban runoff and discharge 
quality, and changes in receiving water quality). Some MS4 permits require water quality monitoring to 
establish baseline water quality conditions, determine the quality of discharges from different land uses or 
subwatersheds, measure the effectiveness of structural BMPs, or to participate in regional watershed 
monitoring efforts to track water quality trends.  
 
Evaluating Program Management 
Effective program management is essential to help guide SWMP 
development, implementation, administration, and continued 
assessment. Each program should have a management process that 
facilitates stormwater activity coordination between departments 
within each permittee, between co-permittees, and between the 
permittee and other organizations and agencies interested in 
stormwater quality. Some permits that regulate multiple co-
permittees may allow for a separate “umbrella” management 
structure to perform certain functions, one of which may be 
management of certain components (e.g. public education) of the 
program and coordination among copermittees. These umbrella 
structures can be managed by the lead permittee or by consultants 
hired collectively by all co-permittees. 
 
Another important aspect of program management is the development of goals or standards to measure 
effectiveness of the program from a water quality perspective. This is normally required by the permitting 
authority in addition to being helpful to MS4 SWMP coordinators for use in budgeting, staff allocation, 
and long-term planning. When evaluating a SWMP, you should question permittee staff regarding the 
desired outcomes for the program as a whole and for each individual program component. You should 
determine what, if any, assessment measures have been established 
for each goal and question the MS4 staff regarding progress.  TIP: 

Normally, it is not within the 
scope of a typical MS4 
program evaluation to review or 
evaluate water quality 
monitoring data. Because of 
the amount of data, monitoring 
methods, and monitoring plans, 
this is an exercise best 
undertaken by NPDES staff 
that specializes in ambient 
water quality monitoring 
protocols and analysis. 

For More Information: 
For an example of a program 
that uses an “umbrella” 
management structure, the 
Contra Costa Clean Water 
Program manages the 
stormwater program for 
nineteen co-permittees in 
Contra Costa County, 
California. Visit 
http://www.cccleanwater.org. 

 
The findings of the MS4 evaluation should not be based solely on the 
level of achievement of measurable goals. It is important, however, 
that the permittee’s SWMP includes the use of measures to assess 
progress towards meeting goals that benefit water quality and not 
rely on “bean-counting.” You should be confident that the SWMP is 
being regularly assessed and modified as necessary to improve 
effectiveness. 
 
Typically, each MS4 SWMP would have a coordinator or other 
principal contact. This person would be the best to interview 
regarding program management procedures.  
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Before the Program Evaluation 
To prepare for the program management evaluation, an evaluator 
should review or obtain the following information prior to the 
evaluation: 

 MS4 NPDES permit provisions. Review the permit 
requirements for program management to identify any 
specific requirements (such as annual reporting details). The 
NPDES permit will serve as the primary basis for the 
program evaluation.  

 SWMP provisions. The permittee’s SWMP planning document(s) should describe the overall 
management structure of the program. 

 Latest annual report. The annual report should be reviewed to help you become familiar with 
the management structure of the program.  

 Memorandums of Understanding (MOUs) or other written agreements between or among co-
permittees or other agencies stipulating arrangements and responsibilities for meeting permit 
requirements. 

 
Records Review  
The following records might help in evaluating the permittee’s program management structure. Ask for 
copies of relevant information where it will help in writing the report or documenting a permit violation. 
 

Documentation What to Look For

 Stormwater program staff lists 
 Organizational charts 
 Contact names and responsibilities 

 Are specific departments and/or individual positions 
identified as responsible for each part of the SWMP? 

 Are lines of authority and responsibility clear? 

 Performance standards 
 Program goals/measurable goals 
 Implementation schedule 

 Has the permittee documented a schedule and goals 
for guiding the SWMP in subsequent years? 

 Are these goals specific enough for the SWMP to be 
evaluated? 

MOUs or other agreements   Does the permittee document partnerships with 
other agencies, nonprofit organizations, or other 
cooperating entities?  

 Are the roles and responsibilities of each entity 
clearly identified? 

 Tracking systems 
 Reporting and assessment procedures 

 Has the permittee established procedures or 
deadlines for reporting or program assessment, both 
within the permittee’s structure and between 
agencies or co-permittees? 

Coordination meeting schedules, task force 
rosters 

 Do permittee staff responsible for implementing the 
SWMP meet periodically? 

 Do municipal agency representatives meet to 
discuss SWMP implementation? 

 Does the permittee meet with cooperating entities to 
discuss SWMP implementation? 

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 
 Memorandums of 
understanding 
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Elements to Address During the Program Evaluation 
A successful management structure will generally be composed of the following elements: 

 Comprehensive stormwater management planning 

o Public participation 

o Intergovernmental, agency, and department coordination 

o Staff inventory and organization 

o Performance standards or goals 

o Prioritization of resources 

 Data collection and reporting 

 Assessment and evaluation 

 Program adjustments based on ongoing assessments 

The common program elements are the key issues to consider during the review. For each of the elements 
listed above, this Guidance presents common program activities and questions to consider during the 
program evaluation. The questions are suggested for you to address each program component. Of course, 
a comprehensive SWMP evaluation must be tailored to the specific issues associated with each permittee 
and should include more specific questions regarding the permittee’s permit structure and management 
challenges.  
 
COMPREHENSIVE STORMWATER MANAGEMENT PLANNING 

 SWMP Planning Documents 

 Has a SWMP Plan been developed? If so, when? Last revised? 

 If a SWMP plan has not been developed, what guidance does the permittee use to implement 
components of the SWMP? 

 Is there a schedule for revision of the SWMP plan? 

 If multiple co-permittees are included in the program, does each permittee have their own SWMP 
planning document?  

 Is there an additional MS4-wide document, plan, or program? Who developed it?  

 How were internal and external stakeholders included in the development or revision of the 
SWMP plan? 

Intergovernmental, Agency, and Department Coordination 

 If the permit covers more than one permittee, does the program contain a description of the roles 
and responsibilities of each permittee and procedures to ensure effective coordination? 

 Is there an “umbrella” group that facilitates administration and coordination among the co-
permittees? 

o What functions does this group perform? 

o Are there task forces or committees who are used to coordinate program-wide 
components and to address specific issues related to different program topics (e.g., Public 
Education and Outreach Committee)? 
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o Who are members of these committees? 

o Are there regular meetings to coordinate amongst the co-permittees?  

 Is there a formal agreement (e.g., an MOU) between the co-permittees? 

 Discuss with the permittee the institutional arrangements between city departments that have been 
developed to ensure coordination and collaboration on stormwater management activities. 

 Is there a stormwater committee (or equivalent) within the municipal permittee to help ensure 
coordination among city departments? 

 How often does the committee meet? Who are the members, and are all the relevant city 
departments involved? 

 Is the stormwater program coordinated with nonpoint source, brownfield redevelopment, 
transportation planning, underground injection control, coastal zone, household hazardous waste, 
recycling, and other relevant programs? 

 Does the stormwater program use nonprofit organizations, watershed groups or other community 
organizations to administer required elements of their permit or minimum measures?  

Staff Inventory and Organization 

 Does the permittee have a person designated to lead and coordinate the stormwater program and 
activities? 

 Does the SWMP planning document include an organization chart listing responsible parties for 
each SWMP component? 

Performance Standards or Goals 

 Has the permittee established measurable goals or performance standards for program 
components? 

 If performance standards have been established, are they measurable or are they essentially BMP 
recommendations with level of service (i.e., number of miles swept) requirements? 

 Does the permittee attempt to quantify or assess a program or a BMP’s water quality impact or 
effectiveness as opposed to merely tracking level of service? For example, the percentage of 
violation recidivism for industrial facilities reinspected during a permit term may provide better 
information about the effectiveness of the industrial inspection program than the total number of 
facilities inspected in a year. 

Prioritization of Resources 

 Has the permittee identified specific pollutants of concern for its local water bodies? 

 Are these pollutants of concern consistent with priorities identified in the 303(d)-listed 
impairments for local water bodies? 

 Are these pollutants of concern consistent with any water quality monitoring data or studies 
conducted by the permittee or another agency? 

 Has the permittee developed strategies to specifically address those pollutants? 

 How does the permittee decide on program priorities? Are these reassessed periodically?  

 Does the SWMP include a schedule of activities? 

 Does the MS4 discharge to a water body on the state’s list of impaired waters? 

o What pollutants are identified on the list? 
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o Has stormwater been identified as a source? 

o Does the SWMP specifically address this pollutant? 

o Does the SWMP identify BMPs specifically for sources or discharges to the listed water 
body? 

 Has a TMDL been developed for a water body to which the MS4 discharges and for which 
stormwater has been identified as a pollutant source? 

o What pollutants are addressed in the TMDL? 

o Does the TMDL specifically address (or include wasteload allocations for) stormwater? 

o Has the corrective action plan or other planning to address TMDLs been reviewed for 
integration with the SWMP? 

o Does the permittee’s stormwater program address the pollutants of concern identified in 
the TMDL? 

 Is the permittee participating in any watershed planning efforts? 

 Have any goals been developed based on watershed issues, strategies, or challenges? 

 Has the permittee established a set of indicators or parameters to assess progress toward meeting 
the goal(s) of the watershed plan? 

 Is the permittee’s stormwater program implemented on a watershed basis? 

ASSESSMENT AND EVALUATION 

Programs 

 Does the permittee regularly measure progress against the established performance standards and 
goals? 

 Are the goals quantifiable? 

 Is the permittee analyzing data in the annual report to identify program activities that may need to 
change to address problem areas? 

 Has the SWMP been altered based on this evaluation? 

BMPs 

 Is the permittee able to track both structural BMPs and non-structural BMPs and activities?  

 Has the permittee set measurable goals or performance standards to evaluate individual BMPs 
and activities or suites of BMPs that address a particular pollutant source? 

 Is there a process to evaluate or revise individual BMPs and suites of BMPs when receiving water 
outcomes or endpoints are not being met? 

 Do assessments evaluate impacts of BMPs on ground water? 

 Is the permittee analyzing data in the annual report to identify individual BMPs or suites of BMPs 
that may need to change to address problem areas? 
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Water Quality 

 Has the permittee documented environmental, water quality, stream corridor, habitat, or other 
types of improvements? 

 Has the permittee estimated reductions in pollutant loadings from the MS4 or other quantifiable 
water quality benefits expected as the result of the municipal stormwater program?  

 
MONITORING 
 
Note: It is important to tailor these questions to each permittee’s monitoring requirements as specified in 
their permit.  
 
Wet Weather Outfall Screening and Monitoring 

 Does the permittee conduct wet weather screening at outfalls to characterize stormwater flows 
from the MS4?   

 Does the permittee have written screening procedures? 

 What is the permittee’s schedule for screening the sites? 

 Are parts of the permit area prioritized for screening based on incidents of illicit discharges, land 
use, dumping reports, etc.? 

 What parameters are being tested? 

 How does the permittee prioritize sites for follow-up (e.g., magnitude and nature of suspected 
discharge)? 

 Who conducts the sampling?  What kind of training have sampling personnel received? 

 What type of records are kept?  

o Analytical results 

o Date and duration (in hours) of the storm events sampled (rainfall data) 

o Rainfall measurements or estimates (in inches) of the storm event which generated the 
sampled runoff (rainfall data) 

o Duration (in hours) of the storm event sampled and the end of the previous measurable 
(greater than 0.1 inch rainfall) storm event (rainfall data) 

o Estimate of the total flow of the discharge sampled (stage and velocity) 

 What analytical methods are used (i.e., 40 CFR Part 136)?  

 What are the results of the initial sampling and analysis? 

 Has the permittee made any changes to the monitoring program based on past results and 
experience? 

 How have monitoring results been used to assess program components?   

 Are monitoring data used to estimate pollutant loads for a TMDL? 
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Dry Weather Outfall Screening and Monitoring 

 Does the permittee conduct dry weather screening at outfalls to identify non-stormwater 
discharges? 

 Does the permittee have written screening procedures? 

 What is the permittee’s schedule for screening the sites? 

 Are parts of the permit area prioritized for screening based on incidents of illicit discharges, land 
use, dumping reports, etc.? 

 What parameters are being tested? 

 How does the permittee prioritize sites for follow-up (e.g., magnitude and nature of suspected 
discharge)? 

 Who conducts the sampling?  What kind of training have sampling personnel received? 

 What type of records are kept?  

o Analytical results 

o Date and duration (in hours) of the storm events sampled (rainfall data) 

o Rainfall measurements or estimates (in inches) of the storm event which generated the 
sampled runoff (rainfall data) 

o Duration (in hours) of the storm event sampled and the end of the previous measurable 
(greater than 0.1 inch rainfall) storm event (rainfall data) 

o Estimate of the total flow of the discharge sampled (stage and velocity) 

 What analytical methods are used (i.e., 40 CFR Part 136)?  

 What are the results of the initial sampling and analysis? 

 Has the permittee made any changes to the monitoring program based on past results and 
experience? 

 How have monitoring results been used to assess program components?   

 Are monitoring data used to estimate pollutant loads for a TMDL? 

 
Biological Monitoring 

 Does the permittee perform biological sampling?   

 Has a plan been developed to conduct biological sampling?  If so, does the plan include the 
following: 

o Identification of sampling stations and rationale for selection  

o Location of known major MS4 outfalls discharging to water bodies in which sampling 
stations were chosen 

o Land use activities near sampling stations 

o Frequency of monitoring 

 Who conducts biological sampling and what training have they received? 
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 Has the permittee made any changes to the monitoring program based on past results and 
experience? 

 How have monitoring results been used to assess program components?   

 
Ambient Monitoring 

 Does the permittee conduct ambient monitoring to characterize water quality conditions in 
receiving waters? 

 How were the sampling sites selected? 

 Is sampling conducted both during dry weather and wet weather? 

 What is the frequency of sampling? 

 What parameters are analyzed? What sampling and analytical methods have been used? 

 Does the permittee have a written protocol or procedures for this sampling program? 

 Who conducts the sampling and what training have they received? 

 Has the permittee made any changes to the monitoring program based on past results and 
experience? 

 How have monitoring results been used to assess program components?   

 Are monitoring data used to estimate pollutant loads for a TMDL? 

 
DATA COLLECTION AND REPORTING 

 What reporting requirements are included in the MS4 NPDES permit? 

 If multiple permittees are covered, are there different requirements for the co-permittees and the 
“umbrella” group? 

 For co-permittees or Phase II permittees that rely on other entities to implement required elements 
of the program, how are data provided or reported? 

 How are the required data collected, tracked, and reported? 

o Is there a database? 

o Are there reporting forms? 

 Are there internal reporting deadlines within the municipal program structure? 

 Are the appropriate data being collected by the permittee to be able to measure effectiveness and 
determine if performance standards are being met?  

 How are data disseminated to those who use them, if at all? 

In-Field Program Evaluation Activities 
In-field activities are not necessary to evaluate program management. 
  
Common Issues Identified During Program Evaluations 

 The permittee lacks necessary intradepartmental coordination on stormwater issues. 

 The permittee does not describe a formal, coordinated program framework. 

 The SWMP does not identify pollutants of concern or program priorities. 
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 The program does not have measurable goals to track and quantify progress towards desired 
outcomes. 

 The “umbrella” group for multiple co-permittees has a program or plan, but nothing has been 
developed for each specific co-permittee to detail actual implementation or goals specific to each 
co-permittee’s program. 

 No SWMP planning document(s) exist to guide the implementation of SWMP components. 

 The SWMP has not been revised and updated based on evaluations of effectiveness. 
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4.2 Public Education and Participation 
 
Regulatory Requirements 

Federal NPDES 
Regulations 
NPDES MS4 permits must 
address these requirements 
and often include more 
specific state requirements: 
 

 Phase I MS4 Regulations 
Public Education 
40 CFR 122.26(d)(2)(iv)(B) 
40 CFR 
122.26(d)(2)(iv)(D)(4) 
40 CFR 
122.26(d)(2)(iv)(A)(6) 
 
Public Participation 
40 CFR 122.26(d)(2)(iv)(D) 

 
 Phase II MS4 Regulations 
Public Education 
40 CFR 122.34(b)(1) 
 
Public Participation 
40 CFR 122.34(b)(2) 

EPA’s federal NPDES regulations for the stormwater Phase I and 
Phase II are listed at right. NPDES MS4 permits must address these 
requirements and often include more specific provisions. 
 
Public education is not addressed as a separate program area in the 
Phase I regulations. Two general public education requirements are 
contained in the illicit discharge detection and elimination program 
requirements, as well requirements for education of pesticide, 
herbicide, and fertilizer applicators and construction site operators. 
The latter two programs are discussed in greater detail in the MS4 
Maintenance and Construction Activities sections of Conducting an 
Evaluation. 
 
The NPDES Phase II regulation’s minimum control measures 
include requirements for Public Education and Public Participation. 
 
Common Activities 
Public education efforts aim to project information to the audience, 
while the goal of a public participation and involvement program is 
to encourage volunteerism, public comment and input on policy, and 
activism in the community. Many activities can and often do achieve 
both goals, therefore many permittees combine the two into one 
public outreach program component and develop joint materials. For 
example, a brochure about stormwater impacts could also invite 
residents to participate in a stream cleanup. In addition, it is common 
for several co-permittees to combine funds and produce one set of 
public outreach materials to distribute regionally or simply use 
another permittee’s materials. 

Resources 
 EPA Menu of BMPs 
http://cfpub.epa.gov/npdes/ 
stormwater/menuofbmps/ 
index.cfm  
 Getting In Step 
http://www.epa.gov/owow/ 
watershed/outreach/docume
nts/getnstep.pdf  
 EPA Stormwater Month 
Outreach Materials and 
Reference Documents 
www.epa.gov/npdes/stormw
atermonth  
 Think Blue San Diego, an 
overview of San Diego’s 
stormwater pollution 
prevention program 
http://www.thinkbluesd.org/ 
why.htm  
 CTIC Know Your Watershed 
http://www.ctic.purdue.edu/ 
KYW/  

 
Goals and Objectives  
Although not specified in NPDES regulations, ideally a stormwater 
outreach program should have a strategy to address public education 
and participation. The outreach strategy should be outlined in a 
document that may only be a few pages but should establish who is 
responsible for specific tasks, how much is budgeted, and the dates 
of implementation (especially if the permittee has to apply for 
funding support) and completion. 
 
A permittee’s outreach program should include goals based on 
specific stormwater quality issues in the community or pollutants of 
concern as well as specific target audiences. The goals can be 
quantitative (i.e., numbers of classroom presentations per year) or 
qualitative (i.e., increased stormwater awareness among Spanish-
speaking residents regarding illegal dumping demonstrated by 
awareness surveys). Goals can be short-term or long-term but should 
be designed to be reassessed on a regular basis. Goals should also be 
progressive; for example, a goal for the first two years may be based 
on increasing public awareness of certain issues, whereas a goal for 
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subsequent years would be based on measurable changes in behavior as a result of increased awareness.  
 
Though each permittee may select its own unique set of goals, the ultimate outcome of all programs 
should be to elicit specific changes in behavior that benefit water quality. Brochures and presentations are 
means to this end, but they do not necessarily indicate a meaningful and successful public education 
program.  
 
Message Development  
The permittee’s stormwater outreach messages should be clear, specific, and tied directly to elements that 
each specific audience values, in addition to goals established in the SWMP. Multiple messages may be 
necessary to address various audiences or behaviors. 
 
Target Audiences 
An outreach strategy should identify target audiences a permittee wants to reach with appropriate 
messages. Target audiences can be segmented by geographic location, demographics, occupation, or 
behavior patterns. Selection of a target audience can be based on stormwater quality issues and behaviors 
to be altered. The permittee should determine what information the target audience needs, gather 
information on the profile of the target audience, and collect information on the barriers to reaching this 
target audience. As stormwater awareness is evaluated and the program evolves, the target audience may 
change as well. 
 
Message Packaging 
Permittees use various packages to deliver messages to different target audiences. The packages should be 
appropriate to the audience (i.e., demographic, employment, geographic location, etc.). Packages for 
messages can include brochures, TV and radio spots, videos, presentations, events, and other formats.  
 
Distribution Mechanisms 
There are many ways to distribute outreach messages and materials. Distribution methods should be 
specific to the message and audience. Often, co-permittees or other partners (i.e., nonprofit organizations, 
watershed groups, other government agencies) share the distribution costs to best use available resources. 
Often goals or permit requirements are tied to distribution; therefore, permittees should track distribution 
of materials, program-related presentations, and other delivery methods. 
 
Evaluation Methods 
Permittees can evaluate the effectiveness of an outreach strategy in a number of ways, but any method 
should be linked to established measurable goals. Some use public surveys to gauge changes in awareness 
or behavior of the target audiences. The surveys can be conducted in person at events, on the phone, or 
using Web-based survey tools. Others track quantifiable data such as brochures distributed, people 
trained, participation in events, volunteer hours, etc. Ultimately, permittees should track metrics showing 
the adoption of desirable behavior changes. 
 
Public Participation Activities 
Ideally, permittees give the public the opportunity to participate in the development, implementation, 
evaluation, and improvement of the stormwater program. At the very least, permittees need to notify the 
public about the availability of the SWMP and notice of intent and solicit comments. Some permittees 
have stakeholder workgroups that are involved in developing policy and programs. Many permittees 
encourage and facilitate involvement by coordinating or promoting community events and promoting 
volunteerism in the community through activities such as storm drain stenciling, stream cleanups, riparian 
tree plantings, and other programs.  
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Evaluating Public Education and Participation Programs 
The public education and participation component of a SWMP may be implemented by one person or 
department (e.g., a communications office) or be a combination of efforts by many people, departments, 
or agencies. An evaluator should question the SWMP coordinator about key staff to talk with prior to the 
evaluation. It may be possible for the coordinator to relay all necessary information without having to 
track down numerous staff. It is also a good idea for you to request that copies of pertinent outreach 
materials be compiled to review during the evaluation or taken to review after. 
 
Some permittees will want to present all stormwater public education activities as an independent 
program area, while other permittees describe education activities in each relevant SWMP component (for 
example, education of construction operators is addressed in the construction component or public 
education on illicit discharges is addressed in the illicit discharge component). An evaluator should take 
note of how the permittee organizes its education activities and adjust the evaluation process accordingly. 
 
Before the Program Evaluation 
An evaluator should review or obtain the following information 
prior to the evaluation: 

 MS4 NPDES permit provisions. Review the permit 
requirements for public education and public participation to 
identify any specific requirements (such as the type of 
activities the program must include or the pollutants the 
program must address). The NPDES permit will serve as the primary basis for the program 
evaluation.  

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 

 SWMP provisions. The permittee’s SWMP should describe the overall outreach structure of the 
program and any measurable goals. 

 Latest annual report. The annual report should be reviewed to help you become familiar with 
the activities that have been conducted in the past and the progress made towards achieving 
measurable goals of the program component.  

 
Records Review 
The following records might help in evaluating the compliance and performance of the permittee’s public 
education and participation program. Ask for copies of relevant information where it will help in writing a 
report or documenting a permit violation. 
 

Documentation What to Look For

Public outreach or communication strategy Target audiences, specific stormwater messages, 
tracking methods, measurable goals, a plan to review 
and modify the strategy over time. 

Stormwater Web site Pamphlets, calendars of events, hotlines, contact 
information, access to stormwater permit requirements 
and SWMP documentation, general stormwater 
information, volunteer opportunities 

Public awareness survey Public awareness surveys may be available to assess 
either baseline awareness or movement towards 
measurable goals. 
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Elements to Address During the Program Evaluation 
This Guidance presents common program activities and questions to consider during the program 
evaluation. Of course, a comprehensive program evaluation must be tailored to the specific issues 
associated with each permittee and should include more specific questions regarding the permittee’s 
permit structure and management challenges.  
 
GOALS AND OBJECTIVES  

 Does the permittee have a strategy document for education and participation? 

 Does the document include specific goals? 

 On what are the goals based? 

 Are the goals measurable? How?  

 
MESSAGE DEVELOPMENT  

 Have specific messages been developed for stormwater outreach? 

 On what are the messages based? Pollutants of concern? General awareness? Problem target 
audience? All of the above? 

 Are different messages used for different target audiences (i.e., children, homeowners, industry, 
etc.) or is one central message used for all? 

 Do the messages encourage participation in stormwater-related activities? 

 Do the messages educate about behavior changes that the audience can make to contribute to a 
solution? 

 Have messages been developed specific to reducing illicit discharges with information about how 
to report them to the appropriate authorities? 

 Have messages been developed to educate pesticide, fertilizer, and herbicide applicators 
(including homeowners) about ways to reduce stormwater pollution?  

 
TARGET AUDIENCES 

 Has the permittee identified target audiences for outreach efforts? How are these target audiences 
selected? What are the target audiences?  

 What land use groups (i.e. industry, commercial businesses) has the permittee targeted? 

 Have certain ethnic groups or nationalities been identified as audiences to be targeted based on an 
evaluation of local demographics? 

 Have the target groups been reevaluated based on evaluation of the strategy and progress that has 
been made? 

 Has the Phase I permittee targeted pesticide, herbicide, and fertilizer applicators (including 
homeowners) and construction site operators for outreach? 

 Has the Phase II permittee targeted industries or commercial businesses of concern for outreach? 
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MESSAGE PACKAGING 

 Does the permittee have a variety of written educational materials?  

 Does the permittee have a variety of other packages (i.e., Web site, presentations, displays) for 
educational materials?  

 Did the permittee produce the education and outreach materials in the different languages that are 
spoken in the community?  

 Do the permittee’s materials explain stormwater issues in easy-to-understand terms?  

 
DISTRIBUTION MECHANISMS 

 Does the permittee track distribution of materials to measure effectiveness? 

 Is the permittee focused solely on distribution or is an effort made to evaluate the impact of the 
messages? 

 Does the permittee use a variety of distribution mechanisms to target various audiences? 

 
EVALUATION METHODS 

 How does the permittee evaluate the effectiveness of the outreach strategy? 

 Has the permittee conducted a public awareness survey? 

 Which outreach materials have been the most effective in soliciting public involvement and 
participation? Changing audience behaviors? Increasing general stormwater awareness? 

 Have any changes been made to the outreach strategy or materials based on an evaluation of 
effectiveness? 

 
PUBLIC PARTICIPATION ACTIVITIES 

 What opportunities does the permittee give to the public to review and comment on any changes 
to the SWMP, such as public comment via a Web site, a public meeting, or a stormwater advisory 
group? 

 What volunteer opportunities (i.e., stream cleanups, storm drain stenciling) does the permittee 
coordinate or publicize to encourage the public to participate in stormwater-related activities?  

 Does the permittee sponsor or promote any of the following activities? 

o Beach/stream/lake cleanups 

o Volunteer stream monitoring 

o Stream clean-ups or equivalent activities 

o Stormwater citizen panel 

 
In-Field Program Evaluation Activities 
The evaluation for this program area will be primarily conducted with the permittee in the office or by 
reviewing materials before or after the evaluation. However, evaluators can take note during other field 
activities to observe the stormwater educational materials available and distributed. For example, when 
visiting the permittee’s permit counter, assess the types of stormwater outreach materials available to 
applicants for new construction projects. When driving around the permit area, observe if posters, 
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billboards, or other signs display stormwater messages. These types of field observations about the 
permittee’s public education activities can help assess the effectiveness of the program. 
 
Common Issues Identified During Program Evaluations 
The following should be closely considered during evaluations of permittees: 

 Permittees set inappropriate or immeasurable goals for activities.  

 Permittees are not including key target audiences.  

 Permittees are not customizing the materials for the target audience. 

 Permittees are not developing materials for commonly spoken languages. 

 Permittees are not distributing the materials adequately using appropriate methods for the target 
audience. 

 Permittees are not facilitating involvement in program development, implementation, and 
improvement during the course of the permit term. 

 Permittees are not coordinating or promoting events or activities that would improve water 
quality or change behaviors of concern. 
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Federal NPDES 
Regulations 
NPDES MS4 permits must 
address these requirements 
and often include more 
specific state requirements: 
 

 Phase I MS4 Regulations 
40 CFR 122.26(d)(2)(iv)(A)  

 
 Phase II MS4 Regulations 
40 CFR 122.34(b)(6)(i) 

4.3 MS4 Maintenance Activities 
 
Regulatory Requirements 
Applicable Phase I and Phase II federal NPDES regulations are listed 
at right. 
 
General Permits 
Although MS4 maintenance activities are addressed in MS4 NPDES 
permits, it is important to note that some permittees will also have 
coverage under industrial stormwater general permits or have 
individual permits for maintenance facilities that fall under one of 
the covered industrial categories, such as landfills, waste transfer 
stations, or transportation facilities. 
 
Common Activities 

Resources 
 Menu of BMPs 
www.epa.gov/npdes/menuof
bmps  
 California Stormwater Quality 
Association’s Municipal BMP 
Handbook 
www.cabmphandbooks.com/
Municipal.asp  
 National Management 
Measures to Control 
Nonpoint Source Pollution 
from Urban Areas 
http://www.epa.gov/owow/ 
nps/urbanmm/index.html  
 North Texas Council of 
Governments - Stormwater 
Pollution Prevention Training 
Module Series 
http://www.nctcog.org/envir/ 
SEEclean/stormwater/progra
m-areas/pollution_prevention/
CD/Version_1/P2_Training_ 
Materials.asp  

 
Infrastructure Mapping and Characterization 
Debris, floatables, sediment, metals, and other pollutants are caught 
in the MS4 and a regular program to inspect, clean, and repair 
components of this infrastructure will reduce the pollutants leaving 
the system and entering surface waters. A map of the MS4 is 
important for the permittee to plan for and track proper maintenance 
of inlets, catch basins, outlets, conduits, and management structures 
such as detention basins.  
 
Public Streets Operation and Maintenance  
The SWMP should address and include various practices for 
operating and maintaining public streets, roads, and highways that 
reduce the impact on receiving waters of discharges from municipal 
storm sewer systems. These practices should include regular street 
sweeping and proper use of BMPs during street maintenance 
activities. In addition, where applicable, permittees should consider 
deicing agent application methods that minimize the discharge of 
pollutants into the MS4, as well as salt and sand storage, fleet 
maintenance, fueling, and washing.  
 
Flood Management  
Permittees should assure that the impacts on the water quality of 
receiving water bodies are assessed in municipal or regional flood 
management projects and that existing structural flood control 
devices have been evaluated to determine if retrofitting the device to 
provide additional pollutant removal from stormwater is feasible.  MS4 Facilities 

 Municipal maintenance yard 
 Fleet maintenance facility 
 Chemical storage facility 
 Household hazardous waste 
facility 
 Solid waste transfer station 
 Animal control facility 
 Salt storage facility 

 
Public Facilities Operation and Maintenance 
The SWMP should include a mechanism to inventory and assess the 
impact of stormwater runoff from municipal facilities. The inventory 
should include all facilities that treat, store, or transport municipal 
waste as well as industrial/commercial facilities (facilities covered 
by a general permit as well as those defined by the 
Industrial/Commercial Facilities program component). Facilities 
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with activities characterized as a potential threat should be inspected 
and BMPs should be implemented to reduce water quality impact.  
 
Pesticide, Herbicide and Fertilizer Application and Management 
The SWMP should include a component to reduce pollutants 
associated with the application of pesticides, herbicides, and fertilizer. 
This program should include, as appropriate, educational activities, 
permits, certifications and other measures for commercial applicators 
and distributors, and controls for application in public right-of-ways 
and at permittee owned or operated facilities, such as playing fields 
and other recreational facilities. 
 
Training and Education 
To ensure that maintenance staff is knowledgeable and proficient in 
the newest and most effective approaches to minimizing stormwater 
pollution from facilities and activities, many permittees require annual 
BMP training for field staff. This training may be presented in-house 
or staff may attend trainings provided by the permitting authority or industry. It is important to cross-train 
or educate any contracted staff used for field work as well. Many permittees also provide general 
stormwater awareness training to all employees. 

TIP: 
MS4 permittees are not 
required to enforce the NPDES 
(state or federal) industrial 
stormwater general permit, but 
they are required to comply 
with this permit at their own 
facilities. This includes the 
submittal of a notice of intent, 
development of a stormwater 
pollution prevention plan 
(SWPPP) or equivalent, 
inspections, and other 
requirements specified in the 
applicable industrial stormwater 
general permit.  
 

 
Evaluating MS4 Maintenance Programs 
MS4 maintenance encompasses a large variety of facilities and activities necessary to operate and 
maintain a permittee’s infrastructure, which include streets, facilities, and the storm drain system. MS4 
maintenance activities typically are designed to maintain a certain level of service to maintain the 
aesthetics of public areas, provide public safety, maintain public infrastructure, and provide flood 
management, rather than for stormwater quality protection. When reviewing MS4 maintenance programs, 
however, an evaluator should focus on activities that might impact stormwater quality. The following 
should be evaluated:  

1. How the permittee has inventoried all its infrastructure and facility maintenance activities 

2. How the permittee has reviewed maintenance activities to assess potential impacts on stormwater 
quality 

3. Whether the permittee has revised activities or implemented new measures to protect stormwater 
quality 

MS4 maintenance staff should be trained on stormwater BMPs and principles, and have clear guidance on 
appropriate stormwater BMPs to use during typical maintenance operations and facilities management. 
 
Various departments may be involved in the MS4 maintenance component of a SWMP. Within a 
municipality, the majority of functions normally are performed by public works staff. However, be sure to 
discuss the areas to be evaluated with the SWMP coordinator to ensure that the appropriate staff are 
available to interview during the evaluation. Departments or agencies that might need to be interviewed 
include streets and highways, facilities management, water authority, fire department, wastewater 
treatment plant, flood control district, solid waste, and parks and recreation. As previously stated, it is 
important to interview managers as well as field staff whenever possible. 
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Before the Program Evaluation 
To prepare for the MS4 maintenance program evaluation, an 
evaluator should review or obtain the following information prior 
to the evaluation: 

 MS4 NPDES permit provisions. Review the permit 
requirements for the MS4 maintenance program to identify 
any specific requirements (such as a minimum street 
sweeping frequency). The NPDES permit will serve as the 
primary basis for the program evaluation.  

 SWMP provisions. The permittee’s SWMP planning 
document(s) should describe the activities and BMPs that the permittee has committed to 
implement and may include measurable goals that provide deadlines for program implementation. 

 Latest annual report. The annual report should be reviewed to identify past activities and help 
you become familiar with the permittee’s SWMP. 

 List of permittee-owned or -operated facilities with NPDES permits. Try to obtain a list of 
industrial facilities owned or operated by the permittee that are covered by an NPDES industrial 
stormwater permit issued by the permitting authority (i.e., household hazardous waste collection 
facility). This list can be used during the program evaluation to determine whether the permittee 
is including the facilities that are covered by an industrial stormwater general permit in the 
inspection program and to understand the types of facilities present in the permit area. The list 
can also help identify potential sites for the field inspections.  

 MS4 maintenance facility inspection reports. Review reports from inspections performed by 
the permitting authority within the permit area and talk to state inspectors to determine if there 
have been past stormwater violations at facilities owned or operated by the permittee.  

 
Records Review  
The following records might help in evaluating the compliance and performance of the permittee’s MS4 
maintenance activities. Ask for copies of relevant information where it will help in writing the report or 
documenting a permit violation. 
 

Documentation What to Look For

Tracking systems  
 Catch basin cleaning  
 Street sweeping 
 Pump station maintenance 
 Structural BMP maintenance 

 What type of water quality-related information is 
tracked (i.e., tons of material swept) 

 Does the permittee set priorities and goals for 
MS4 maintenance activities each year? 

 How are these priorities and goals established?  
 Pollutants of concern 
 Watersheds of concern 

 Review how these activities are summarized for 
the annual report 

In-field inspection sheets  What guidance is provided to inspectors or 
maintenance crews to ensure they’re properly 
inspecting and maintaining stormwater 
infrastructure? 

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 
 NPDES-permitted municipal 
facilities 
 Municipal facility inspection 
reports 
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Documentation What to Look For

Maintenance SOPs  Review standard operating procedures or any 
employee manuals or fact sheets used by 
permittee staff to conduct their day-to-day 
activities to determine if stormwater BMPs are 
described 

List of municipal facilities  Have the facilities been prioritized based on 
potential water quality impacts? 

 Are the facilities inspected? How often? Who 
inspects? 

MS4 maintenance facility SWPPPs  Are SWPPPs (or equivalent) for permittee-owned 
or -operated maintenance yards, wastewater 
treatment plants, public transit facilities that 
perform maintenance, or other facilities 
adequately addressing stormwater? 

 When were the SWPPPs last updated?  

Training schedule  Review training records to determine how often 
training is provided, who is required to attend 

Pesticides, herbicides, and fertilizers 
 Application records and protocols 
 Applicator certifications and training 

 Has the permittee tracked the types and amounts 
of chemicals applied in the permit area? 

 Does the permittee have state-certified pesticide 
applicators? 

 Are the applicators’ certifications up to date?   

Flood management program  Review the permittee’s capital improvement 
project list for flood drainage or flood 
management projects.   

 Review the permittee’s watershed master plans 
or flood drainage master plans for flood 
management projects.  

 What types of evaluation criteria have been used 
to prioritize the projects on the (CIP) list or in the 
watershed master plan (e.g., water quality 
impacts)? 

 Determine whether permittee has a documented 
evaluation showing why it is not feasible to 
retrofit existing flood management projects. 

 
Elements to Address During the Program Evaluation 
Although the specific nature of a successful municipal program is not specified in NPDES regulations, it 
will generally be composed of the following components: 
 

 Stormwater infrastructure management and maintenance 

 Public streets operation and maintenance 

 Flood management 

 Public facilities operations and maintenance 

 Pesticide, herbicide and fertilizer application and management, as well as erosion control, 
landscaping, and turf grass care 
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 Standards, BMPs, and outreach for municipal staff 

 Training and education  

For each of the elements listed above, this Guidance presents questions to consider during the program 
evaluation. Of course, a comprehensive program evaluation must be tailored to the specific issues 
associated with each permittee and should include more specific questions regarding the permittee’s 
permit structure and management challenges. 
 
STORMWATER INFRASTRUCTURE OPERATION AND MAINTENANCE 

Infrastructure Mapping and Characterization 

TIP: 
A map is also required for the 
illegal connection and illicit 
discharge detection and 
elimination programs described 
in this Guidance. The maps 
developed for MS4 
maintenance and illegal 
connection and illicit discharge 
programs can be the same to 
best use resources.  

 Does the permittee have a map showing all inlets, outfalls, 
storm drain conduits, stormwater management facilities, and 
receiving water bodies? 

o Does this map include catch basins and structural 
stormwater controls? 

o Is the map readily available and used by 
maintenance field staff when performing 
maintenance activities? 

o Is the map in hard copy format only or is it also in a 
geographic information system (GIS)? 

 Are infrastructure assets or components named or numbered 
to better track necessary maintenance and repairs? 

 Is information regarding stormwater infrastructure maintained in a database or mapping system? 
What types of data are maintained? 

o Type of structure or asset 
o Location (address, latitude/longitude) 
o Photo 
o Date built 
o Date last inspected 
o Date last cleaned/maintained 

Catch Basin Cleaning 

 Does the permittee have a schedule for routine maintenance or cleaning of catch basins?  

o How many are cleaned and how often?  
o Has the permittee targeted certain areas for more frequent maintenance? Does this 

targeting help minimize stormwater pollution?  
o Does the permittee set goals for how many basins are inspected and cleaned each year?  
o How does the permittee track and record cleaning and maintenance needs?  
o What information is documented? Does the permittee track which catch basins are 

cleaned, how much material is removed, and so forth? 
o How does the permittee use the data collected to further its program or evaluate program 

effectiveness? Are the data used to help prioritize cleaning frequency? Are they used to 
identify areas for targeted outreach? 

 What are the permittee’s procedures for disposing of waste removed from catch basins or storm 
drains?  

o Does the permittee flush material that could potentially discharge to surface water? 
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o If the material is removed using a wet vacuum, how 
is the material dewatered?  How is the decanted 
water disposed? 

 Does the permittee have a schedule for routine maintenance 
or inspection of storm drain pipes?  

 What are the permittee’s maintenance procedures for 
cleaning clogged storm drain pipes? 

Stormwater Management Structures 

 Are catch basins and other inlet structures marked so that the 
public knows they drain to surface waters?   

 Has the permittee inventoried the type and location of public 
stormwater management structures in its jurisdiction? How 
are the data collected and stored?  

o Pump stations 
o Drainage structures (debris basins, detention basins, 

regional ponds, etc.) 
o Structural treatment controls 
o Open channels 

 How is vegetation maintained in grassed swales, rain 
gardens, pond perimeters, and other vegetated stormwater 
controls? 

 Has the permittee mapped private stormwater management 
structures?  

 How often are these facilities inspected? 

 Are the stormwater management structures regularly 
maintained by the permittee? 

o Are records kept of material and debris removed 
during maintenance? 

o How is maintenance conducted? Are chemicals used to maintain vegetation and pests? 

 How does the permittee use the data collected to further its program or evaluate program 
effectiveness? Are the data used to help prioritize cleaning frequency? Are they used to identify 
areas for targeted outreach based on type and volume of materials removed? 

TIP: 
It is a good idea to question 
both managers and field staff 
regarding BMPs used. It is 
helpful to ascertain the level of 
understanding at the field level 
as well what types of BMPs are 
deemed appropriate and 
feasible for the specific MS4. 

TIP: 
Governmental Accounting 
Standards Board (GASB) 
Statement No. 34, Basic 
Financial Statements and 
Management's Discussion and 
Analysis for State and Local 
Governments (Statement 34) 
establishes new requirements 
for the annual financial reports 
of state and local governments. 
The Statement was developed 
to make annual reports easier 
to understand and more useful 
to the people who use 
governmental financial 
information to make decisions.  
Statement 34 requires 
governments to document and 
report existing infrastructure 
and depreciate their capital 
assets.   
Permittees can utilize the 
information obtained through 
this required reporting to 
inventory assets such as 
maintenance facilities, 
stormwater management 
structures and MS4 
infrastructure (i.e. outfalls, 
storm sewer pipes, catch 
basin). 
http://www.gasb.org/  

 
PUBLIC STREETS OPERATION AND MAINTENANCE  

Street Sweeping 

 Does the permittee regularly sweep streets? Public parking 
lots? 

 What is the schedule for street sweeping?  

 Are areas scheduled for sweeping based on aesthetics only or 
is consideration given for reducing impacts on the 
stormwater management infrastructure and surface water? 

 What types of sweepers are used? Wet or dry?  
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 How is street-sweeping debris disposed? If the debris is dewatered, how is this done?  How is the 
decanted water disposed? 

 Are records kept of the amount of debris collected? 

 How does the permittee use the data collected to further its program or evaluate program 
effectiveness? Are the data used to help prioritize cleaning frequency?  

Yard Debris Reduction and Disposal 

 Does the permittee offer guidance or services to encourage mulching and/or composting of grass 
clippings and other yard debris? 

 Does the permittee offer seasonal recycling or disposal services to collect leaf litter, Christmas 
trees, yard debris, or other seasonal organic materials? 

Public Streets, Roads, and Highways Maintenance 

 What types of public streets, roads, and highways operation and maintenance practices and 
procedures are performed by the permittee? 

 Are BMPs used by field crews to minimize stormwater impacts during road maintenance or repair 
activities?  

 What types of BMPs are used? Discuss BMPs used for such activities as: 

o Ditch cleaning 
o Sidewalk repair 
o Asphalt patching 
o Curb and gutter repair 
o Street striping 
o Sign painting 
o Maintaining dirt and gravel roads (preventing erosion, dust control) 

Deicing Activities 

 What types of deicing agents does the permittee use? If salt is used, has the permittee investigated 
alternatives? 

 How are deicing agents, sand, or other materials stored? Is the material covered and/or bermed to 
prevent runoff? 

 Does the permittee track the locations and volumes of deicing agents, sand, or other materials 
applied? 

 Is the material picked up after the snow/ice event is concluded? Is there a schedule for picking it 
up after an event?  

 
FLOOD MANAGEMENT  

 Does the permittee have an inventory of structural flood management structures? 

 Have these structures been assessed to determine whether retrofitting could provide additional 
water quality benefits? 

 How often are flood management projects inspected and/or maintained? 

 Are new flood management projects being designed or planned to include water quality 
considerations? 
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PUBLIC FACILITIES OPERATION AND MAINTENANCE 

Facility Inventory 

 Does the permittee have an inventory of public facilities? At a minimum, this list should include 
the following: 

o Public works yards 
o Public transit facilities 
o Wastewater and domestic water treatment plants 
o Sanitary sewer system overflow locations 
o Public parks/open areas 
o Public parking lots 
o Public buildings 
o Landfills and hazardous waste disposal sites, transfer locations, or storage facilities 

 Have the facilities been inspected and assessed for water quality impacts? 

 Are any facilities required to apply for coverage under a general industrial permit? Do these 
facilities have SWPPPs?  

Maintenance Yard Management 

 If the permittee is a municipality, does the municipal public works yard have a SWPPP? 

 Who is responsible for implementing and maintaining the SWPPP?  

 Who is responsible for periodically inspecting the yard for stormwater compliance?  

Parks Operation and Maintenance 

 Are there adequate trash enclosures available at park facilities? Are they emptied regularly? 

 Does the permittee provide any stormwater education or signage at parks and other areas?  

 How are public restrooms cleaned and maintained? What chemicals are used? How is cleanup 
water disposed of? 

 How are public pools maintained? How is the chlorinated water disposed of? 

 Does the permittee include pet waste disposal stations with signage and baggies in public parks?  

 What BMPs are used to address: 

o Stormwater impacts from turf grass maintenance? 
o The transport of pesticides, herbicides, and fertilizers by stormwater? 
o Erosion? 

 What types of vegetated BMPs are implemented at parks (e.g., alternative landscaping to 
minimize high-maintenance turf grass, streamside buffers, reduced mowing frequency, etc.) 

 Does the permittee implement water conservation measures at its park facilities? 

Building Operation and Maintenance 

 Are the permittee’s parking lots regularly swept? 

 How are enclosed parking structures and other public buildings cleaned? If power washing is 
used, are BMPs implemented to protect storm drain inlets? 
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Sanitary Sewer System Maintenance, Overflow, and Spill Prevention 

 Does the permittee have a program to mitigate or prevent sanitary sewer overflows (SSO) from 
entering the MS4? 

 Have flow pathways from SSO locations to catch basins or other points of entry to the MS4 been 
identified? 

 Have spill prevention and cleanup plans been prepared? 

 Does the permittee have a written procedure to ensure that the MS4 is protected from a sewage 
overflow or spill? Do the procedures include protection of the storm drain system during and after 
the cleanup of a spill or overflow? 

 Does the permittee implement a reporting protocol to ensure that all spills and overflows are 
reported to the appropriate authorities or the department designated to collect and report the 
permittee’s annual report? 

 If the jurisdiction includes residential homes with septic tanks, how does the permittee educate 
homeowners about proper maintenance of the systems? 

Water Supply Operation and Maintenance 

 Have procedures been developed to ensure that field staff integrate stormwater management 
BMPs into their operation and maintenance activities? 

 Are BMPs implemented to address the testing and flushing of new or existing water lines? 

 Are BMPs implemented to address hydrant testing? 

 Are BMPs implemented to address maintenance activities required to maintain underground 
water lines (e.g., trenching, excavation)? 

 Does the permittee coordinate source water protection efforts with the stormwater program? 

Chemical and Hazardous Material Use and Disposal 

 What types of chemicals or hazardous materials are used by the permittee? 

 Where are these materials stored?  

 Has the permittee implemented an alternative materials program to reduce the use of hazardous 
materials? 

 Has the permittee implemented an inventory reduction program to reduce the quantity of 
chemicals and hazardous materials stored and used? 

 Does the permittee have a household hazardous waste collection center for the public? 

o Are records of the quantity of materials collected maintained by type of material? 
o How does the permittee notify the public of these sites? 
o Does the permittee have special household hazardous waste collection days? 

 How does the permittee use the data collected to further its program or evaluate program 
effectiveness? Are the data used to help prioritize maintenance frequency? Are they used to 
identify areas of targeted outreach? 
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PESTICIDE, HERBICIDE AND FERTILIZER APPLICATION AND MANAGEMENT 

 What kind of program has been established to address pollutants associated with the application 
of pesticides, herbicides, and fertilizer at public facilities?  

 Are the permittee’s fertilizer/pesticide applicators certified? Are permits or other certifications 
required? 

 Where are the chemicals stored? Are appropriate procedures and secondary containment 
followed? 

 Is there a pesticide/fertilizer application plan? 

 Does the permittee practice integrated pest management (IPM) or use alternatives to pesticides? 

 How does the permittee implement alternative landscaping to minimize the use of fertilizers and 
pesticides? 

 What types of educational activities does the permittee conduct for applicators? 

 What types of BMPs are used during application of pesticides in public rights-of-way? 

 What types of BMPs are used during application of pesticides at municipal facilities such as 
parks? 

 
STANDARDS, BMPS, AND OUTREACH 

Municipal Staff 

 Have standard operating procedures or their equivalent been developed to ensure that municipal 
field staff integrate stormwater quality BMPs into their daily activities?  

 Have BMPs or standards been officially adopted by the permittee for use by municipal field staff? 

 What reference materials or guidance documents are provided to field staff regarding BMP 
specifications and details? 

 How does the permittee ensure that staff are fulfilling their responsibilities as outlined in standard 
operating procedures?  Do managers provide oversight on a regular basis? 

Contracted Services Staff 

TIP: 
Educational programs for 
pesticide, herbicide, and 
fertilizer applicators used by 
the permittee may be 
addressed during the public 
education and participation 
portion of the evaluation. 

 Does the permittee require contractors to incorporate 
stormwater quality BMPs into their activities?  

 How are BMPs required? Are the requirements outlined in 
requests for proposals? Are they included in contracts? 

 Have BMPs or standards been officially adopted by the 
permittee for use by contractual staff? 

 What reference materials or guidance documents are 
provided to contractual staff regarding BMP specifications 
and details? 

 How does the permittee ensure that contractors are fulfilling their responsibilities as outlined in 
their contracts?  Are inspections performed?  Are periodic reports submitted? 

General Public 

 Does the permittee provide any information to the public regarding: 
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o Cleaning up after pets 
o Household hazardous waste disposal 
o Oil recycling 
o Litter reduction 

 
TRAINING AND EDUCATION 

 What type of general stormwater training is provided to staff that are not involved in field 
activities? How often? 

 How are new employees trained? 

 What types of activity-specific training is provided to field staff? Is information on specific BMPs 
provided? 

 Is any training provided to contract staff?   

 
In-Field Program Evaluation Activities 

TIP: 
Other MS4 facilities, such as 
parks, marinas, and household 
hazardous waste collection 
facilities, should be visited if 
there is adequate time.  

The primary in-field evaluation activity is an inspection of the 
permittee’s public works yard(s) or other type of permittee owned or 
operated facility (i.e. fleet maintenance). The intent of this inspection 
is to verify that activities are performed as described in the SWMP. 
The facility should be inspected as if it were a typical industrial 
facility. During the inspection, look for the following: 
 

 Are chemicals, bulk materials, or other potential pollutants 
stored outside? Is there secondary containment? Are the materials covered? 

 Where are the permittee’s vehicles washed? Are wash racks and dewatering areas plumbed to 
sanitary sewers, if allowed? If not allowed, are wastewaters from wash racks and dewatering 
areas prohibited from entering the MS4? 

 Where are the permittee’s vehicles maintained? If outside, what BMPs are used to prevent 
polluted runoff?  

 Does the facility have structural stormwater BMPs (e.g., stormwater detention ponds, stormwater 
filter devices) installed?  

o If so, how are they maintained?  
o What is the frequency of maintenance? 

 Are inoperable vehicles stored and maintained in a way to prevent polluted runoff and leaching of 
contaminants to groundwater? 

 Are storm drain inlets at the yard free of debris and regularly cleaned? 

 Is the yard swept regularly? Are there oil stains and spills at the yard? 

An additional in-field evaluation activity could include visiting maintenance staff as they conduct 
maintenance. For example, you could visit staff as they clean catch basins, perform street repairs, or 
conduct other similar activities to ascertain whether stormwater BMPs are being implemented and 
identify whether staff are knowledgeable about BMPs.  
 
Document all findings in the field in as much detail as possible. An MS4 Facilities Inspection Worksheet 
has been included as Appendix C to assist in this documentation. 
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Common Issues Identified During Program Evaluations 
The following are some typical problem areas associated with MS4 maintenance programs. These areas 
should be closely considered during evaluations: 

 The permittee’s MS4 maintenance staff lack training on and awareness of stormwater 
management BMPs. 

 Permittee staff lack adequate guidance (e.g., MS4 maintenance BMP manual, SOPs, fact sheets) 
on proper stormwater management BMPs. 

 Stormwater BMPs and procedures are not incorporated during routine MS4 maintenance 
activities. 

 Maintenance yards lack SWPPPs and adequate controls to prevent stormwater contamination.  

 Contractual staff performing operation and maintenance activities for the permittee are not 
required to consider stormwater quality and implement appropriate BMPs. 

January 2007 54 EPA-833-R-07-003

0039642



CHAPTER 4.4: CONSTRUCTION ACTIVITIES 
 

4.4 Construction Activities 
Federal NPDES 
Regulations 
NPDES MS4 permits must 
address these requirements 
and often include more specific 
state requirements: 
 

 Phase I MS4 Regulations 
40 CFR 122.26(d)(2)(iv)(D) 

 
 Phase II MS4 Regulations 
40 CFR 122.34(b)(4) 

 
Regulatory Requirements 
EPA’s federal regulations for the stormwater NPDES Phase I and 
Phase II regulations are listed at right. NPDES MS4 permits must 
address these requirements and often include more specific state 
requirements. 
 
General Permits 
As described above, stormwater Phase I and Phase II MS4 
permittees must implement a SWMP that includes erosion and 
sediment controls on construction sites disturbing at least one acre. 
In addition to the regulation of construction site stormwater at the 
local level, EPA regulations also require construction sites disturbing 
greater than one acre to obtain an NPDES permit. This permit can be 
issued by the state permitting authority or EPA, depending on 
whether the state has been delegated the NPDES authority. This dual 
regulation of construction sites at both the local and state or federal 
level can be confusing to permittees and construction operators. 

Resources 
 Menu of BMPs 
http://www.epa.gov/npdes/m
enuofbmps 
 Construction Industry 
Compliance Assistance 
Center 
http://www.cicacenter.org/ 
 International Erosion Control 
Association 
http://www.ieca.org/ 
 Kentucky Erosion Prevention 
and Sediment Control Field 
Guide 
http://www.tetratech-ffx.com/ 
wstraining/pdf/esc_guide.pdf 

TIP: 
MS4 permittees are not 
required to enforce the NPDES 
(state or federal) construction 
general permit, but they are 
required to comply with this 
permit for their own public 
construction projects (e.g., 
capital improvement projects, 
road construction). This 
includes the submittal of a 
notice of intent, development of 
a SWPPP or equivalent, 
inspections, and other 
requirements specified in the 
state’s construction general 
permit.  

 
Although there are many similarities between the NPDES 
construction general permit and the MS4 construction program 
requirements, Municipalities are not required to ensure that local 
construction projects comply with NPDES construction general 
permits. Federal NPDES MS4 regulations describe broad 
requirements for a stormwater program to control construction site 
runoff to the MS4 and give the permittees flexibility in designing a 
local program to meet their needs. However, to avoid duplication and 
confusion between the two programs, some permittees choose to 
require the same BMPs and plan submittals (i.e., SWPPPs) as 
required by NPDES regulations.  
 
Common Activities 
 
Ordinance/Legal Authority 
Many municipal permittees address legal authority for construction 
site stormwater runoff control in a grading or stormwater ordinance. 
The ordinance(s) should specify which sites are required to 
implement controls (i.e., MS4 regulations require all sites greater 
than one acre, but many permittees use a smaller area or volume 
threshold, such as 50 cubic feet of earth moved or proximity to water 
bodies). The ordinance should require erosion and sediment control 
BMPs to be implemented and maintained, a performance standard, 
and penalties for noncompliance. 
 
Construction Site Inventory 
The permittee should have an inventory of active and completed 
construction projects that includes information about the site and 
inspections that the permittee has conducted, including inspection 
findings and follow-up (letters, enforcement actions, additional 
inspections). Permittees should consider prioritizing the inventory to 
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better target inspections based on project size, location, threat to 
water quality, or other factors. The permittee should also develop 
procedures for the receipt and consideration of complaints submitted 
by the public. Ideally, this information would be managed in a 
database and linked to a GIS for optimum tracking. 
 
Construction Requirements and BMPs  
While the legal authority described above should require BMPs at 
construction sites, a permittee should also have additional 
specifications or guidance on what types of BMPs are expected at 
sites. These requirements and standards and specifications for BMPs 
should be readily available to project applicants. 
 
Plan Review Procedures 
The review of erosion and sediment control plans (or SWPPPs if 
required under an NPDES construction permit) should be based on 
formal review specifications, a checklist, or similar criteria. Plan 
review staff should document the BMPs considered, whether they 
were addressed on the plans, and any identified deficiencies.  
 
Some municipal permittees require that projects submit a copy of the 
notice of intent (NOI) that has been submitted to the State or EPA 
before approving a project. In some states, the state requires that the 
permittee receive local erosion and sediment control approval prior 
to submitting a NOI.  At a minimum, permittees should make sure that project applicants are aware of the 
requirement to apply for NPDES permit coverage for projects disturbing greater than one acre. 
 
Some municipal permittees use contract staff to review some or all plans. Be sure to review plans 
completed by contractual as well as municipal employees. 

TIP: 
Some municipal permittees 
have different inspectors for 
their public and private 
projects, be sure to evaluate 
each in the field. 

TIP: 
You should have a clear 
understanding of the plan 
review and approval process 
and how stormwater and 
erosion and sediment control 
requirements are included in 
this process. 

Resources (continued) 
 California Stormwater Quality 
Association’s Stormwater 
Best Management Practice 
Handbooks  
http://www.cabmphandbooks
.com/Construction.asp 
 MPCA Inspection guide and 
compliance assistance toolkit 
http://www.pca.state.mn.us/ 
water/stormwater/index.html 

 
Construction Site Inspections 
A key element of the construction component is the frequency at 
which sites are inspected. Some permittees identify a minimum 
frequency of inspections (such as weekly and/or following a rain 
event) for all projects. Other permittees will rely on building 
inspectors to conduct erosion and sediment control inspections at the 
same time as other types of required inspections (e.g., electrical). 
This approach, however, can result in sites not being inspected for 
long periods of time if the building inspector is not called out for an 
inspection. Also, building inspectors are not necessarily trained to 
recognize erosion and sediment control problems or have other 
priorities besides stormwater.   
 
Inspections are often targeted to specific types of sites or during specific periods (especially immediately 
following a rain event). For permittees with numerous active construction projects, it is recommended that 
a prioritization process be developed to ensure that the sites with the greatest threat to water quality are 
considered high priority and inspected more frequently. Inspection results should be documented using 
paper forms or electronic databases. 
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Program Support and Resources 
Permittees should have an established source of funding for their construction program, including 
adequate resources for frequent inspections and plan review.  Funds often come from fees paid by the 
construction operators.  If general funds are used to support the program, permittees should ensure that 
construction inspections are a line-item appropriation not subject to reduction or elimination based on 
board politics or budget constraints. 
 
Enforcement 
Permittees should have an established, escalating enforcement policy 
that clearly describes the action to be taken for common violations. 
Enforcement authority typically includes verbal and written 
warnings, fines, and “stop work” orders. Verbal warnings should be 
documented in addition to all written violation notices. The 
enforcement policy should also address how repeat or serious 
violations will be addressed, including referral of the case to the 
NPDES permitting authority in the most egregious cases. 
 
Training and Education  
A SWMP should include training to plan review and inspection staff. 
This training should include classroom presentations, in-field 
training, and follow-up evaluations to determine whether the training 
was effective. Although some permittees also provide training to 
construction operators, most simply provide educational materials 
such as fact sheets or brochures that describe local requirements and 
recommended BMPs. 
 
Public Construction Projects 
Public construction projects must comply with both the local 
program and the applicable NPDES construction general permit (state or federal). This requires the 
permittee to take on dual roles as both local regulator and permittee. Permittees must apply the same local 
requirements to public construction projects as are required of private projects. Some permittees develop 
and design public construction projects in-house without direct involvement from the department that 
reviews most private construction projects; therefore, it is important that the public project designers are 
trained and proficient in stormwater BMPs as well. If a permittee hires outside designers for public 
projects, it is important that stormwater guidelines be provided to them to ensure compliance with local 
and NPDES permit requirements.  

TIP: 
Review enforcement cases to 
assess whether the permittee 
is adequately ensuring 
compliance. Lack of fines, “stop 
work” orders, or other 
enforcement actions do not 
necessarily indicate that the 
permittee’s enforcement 
program is inadequate. A lack 
of enforcement cases could be 
the result of an effective 
inspection program, or it could 
indicate problems with the 
inspection records, inspector 
training, inspection procedures, 
or even the lack of commitment 
from the permittee to escalate 
enforcement. 

 
After the project is designed, many permittees will hire contractors to build the project. Interested 
applicants submit proposals to bid on the project. To ensure that successful applicants will abide by all 
stormwater requirements, it is recommended that the request for proposals (RFP) include specific 
language regarding installation and maintenance of all BMPs. Many permittees also include additional 
language in subsequent contracts (if there is a document separate from the proposal) obligating 
contractors to appropriate stormwater measures and outlining potential enforcement penalties (i.e. delayed 
or reduced payment). An evaluation of public construction projects should include a review of RFP or 
contract language relating to stormwater controls.  
 
Evaluating Construction Programs 
The evaluation of a permittee’s construction program should focus on the regulatory mechanism to 
require and enforce the program, plan review procedures, and erosion and sediment control inspection 
procedures. The evaluation should begin with a thorough review of the permittee’s ordinances, standards, 
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approved plans, and other relevant written materials. Ask staff to walk through the planning and approval 
process from initial plan receipt to final approval. 
 
You should determine how erosion and sediment control BMPs are required in construction site plans and 
how they are implemented and enforced in the field. Inspectors from multiple departments might also 
inspect different portions of a development project. For example, building department inspectors may be 
charged with site inspections during the construction of the buildings, whereas public works inspectors 
may be responsible for the inspection of construction activities within the right-of-way, such as streets, 
sewer, and water. Various departments may inspect a site during different stages of the project. You must 
be sure to interview all applicable staff and departments, which could include building, planning, 
engineering, or public works. Questioning planners and engineers in addition to questioning inspectors is 
helpful in determining how well various staff work together to achieve “on the ground” BMP 
implementation.  
 
Some municipal permittees manage public construction projects (including capital improvement projects 
or CIPs) differently than private construction projects, for example, in some communities private projects 
are reviewed and approved by the planning or building department, whereas public projects may be 
entirely planned, reviewed, approved, and developed by the public works department. Make sure you 
distinguish between these two types of projects during the evaluation, and if necessary, repeat the same 
questions for both private and public projects.  
 
Before the Program Evaluation 
To prepare for the construction program evaluation, an evaluator 
should review or obtain the following information: Pre-Evaluation Checklist 

 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 
 State or EPA Construction 
General Permit 
 List of NPDES construction 
projects 
 NPDES Construction 
inspection reports 

 MS4 NPDES permit provisions. Review the permit 
requirements for the construction program to identify any 
specific requirements (such as a minimum inspection 
frequency). The NPDES permit will serve as the primary 
basis for the program evaluation.  

 SWMP provisions. The permittee’s SWMP planning 
document(s) will describe the activities and BMPs it is 
committed to implement and include measurable goals that 
provide deadlines for program implementation. 

 Latest annual report. The most recent annual report should be reviewed to identify past 
activities and help the inspector become familiar with the permittee’s program. 

 State or EPA NPDES Construction General Permit. You should be very familiar with the 
requirements of the state or EPA’s construction general permit, whichever applies, to ensure that 
conflicts between the SWMP and the state or EPA permit can be identified and violations of the 
state or EPA permit can be found. 

 List of NPDES construction projects. Obtain a recent list of construction projects within the 
permit area that have been issued coverage under an NPDES general permit by the permitting 
authority (one acre or greater disturbed area). This list can be used during the program evaluation 
to determine whether the permittee has any public construction projects. The list can also help 
identify potential construction sites for field inspections. The list can also be crosschecked with a 
similar list requested and obtained from the permittee. Obtain information such as the operator 
name, name of the construction site, address, size, and other relevant information. 

 NPDES construction inspection reports. Review inspection reports from construction 
inspections in the permittee’s jurisdiction conducted by the permitting authority and/or EPA. Talk 
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to state or federal construction inspectors to determine if there have been past stormwater 
violations at construction sites in the permitted area and any role the permittee played in resolving 
the violations.  

 
Records Review 
The following records might help in evaluating the compliance and performance of the permittee’s 
construction program. Ask for copies of relevant information where it will help in writing a report or 
documenting a permit violation. 
 

Documentation What to Look For

Local ordinances One or more of the following 
ordinances may be used by a municipal 
permittee to regulate erosion and 
sediment control. 
 Grading ordinance 
 Erosion control ordinance 
 Stormwater ordinance 
 Landscaping ordinance 
 Health and safety codes 

Design standards, BMP manuals, and fact sheets.  These can be state or local standards 
or be taken from a non-regulatory 
source 

Construction plans reviewed and approved by the 
permittee 

Where possible, try to review the plans 
for projects that you will also visit 
during the field portion of the evaluation 

Construction project inventory or database  Does one exist?  
 How often is it updated? 
 What is the source for the inventory? 

Enforcement escalation response plan or procedure  Is the enforcement process 
documented and codified?  

 Are roles of individuals or 
departments clearly defined? 

 
 
Elements to Address During the Program Evaluation 
Although not specified in detail in NPDES regulations, a successful construction program will generally 
be composed of the following elements: 
 

 Ordinance/legal authority  

 Construction project inventory 

 Construction requirements and BMPs 

 Plan review procedures 

 Construction site inspections 
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 Program support and resources 

 Enforcement/referrals 

 Training and education 

 
The common program elements are the key issues to consider during the review.  
 
ORDINANCE/LEGAL AUTHORITY 

 What legal authority does the permittee have to require erosion and sediment control BMPs on 
construction sites and to ensure compliance? 

 Does the permittee’s legal authority address stormwater quality for all projects disturbing at least 
one acre? 

 What exemptions does the ordinance or other legal authority allow? 

 Does the legal authority authorize the permittee to require erosion and sediment control plans? 

 
CONSTRUCTION SITE INVENTORY 

 How does the permittee track construction projects?  

 What information is collected? 

o The number and status (active/inactive/completed) of construction sites  

o The number, frequency, results, and follow-up actions resulting from inspections  

o The actions taken to resolve the issues and dates when compliance was achieved. 

o The number and type of enforcement actions taken at sites in violation 

o Complaints submitted by the public 

 Does the inventory include construction sites disturbing less than 1 acre? 

 What is the threshold for tracking projects? 

 Does the inventory track which sites have submitted an NOI for coverage under a state/EPA 
construction general permit? 

 How is the inventory updated? How often? 

 Does the permittee prioritize projects for more frequent or targeted inspections?  

o If yes, based on what criteria? 

 
TIP: 
You should ask the permittee 
for a copy of the information 
packet that they provide to new 
project applicants. What type 
of stormwater information is 
included? Does it describe the 
types of BMPs and stormwater 
requirements that could apply 
to their project? 

CONSTRUCTION REQUIREMENTS AND BMPS  

 What technical guidance (e.g., BMP manual or fact sheets) 
does the permittee use as the standard for design and 
selection of nonstructural and structural construction BMPs? 

o Are project applicants required to follow these 
technical manuals? 

o Does the guidance set minimum operation and 
maintenance requirements for BMPs? 

January 2007 60 EPA-833-R-07-003

0039648



CHAPTER 4.4: CONSTRUCTION ACTIVITIES 
 

o Does the guidance include installation requirements for the BMPs? 

o Does the guidance provide proper siting and use criteria for BMPs to ensure that adequate 
BMPs are being selected and implemented? 

 Does the permittee provide guidance as to recommended BMPs to be used? 

 Does the permittee have different requirements or standards for different times of the year (i.e., 
during the rainy season vs. the dry season)? 

 
TIP: 
You should select at least 2 to 
3 approved projects with 
erosion and sediment control 
plans to review with the 
permittee. Try to choose 
different project types 
(residential, commercial) and 
sizes. Also review at least one 
public project plan to see if the 
permittee is applying adequate 
standards to municipal 
construction. 

PLAN REVIEW PROCEDURES 

 Does the permittee hold pre-application meetings on any 
construction projects?  Are stormwater and erosion and 
sediment control requirements addressed at these meetings? 

 Is there any plan review coordination with other city 
departments such as smart growth, redevelopment, traffic 
engineering, etc.? 

 What is the permittee’s threshold for plan review? (For 
example, does the permittee review plans for all projects 
disturbing greater than 1 acre, or do they use another 
threshold?) 

 Does the permittee apply standard conditions that 
incorporate erosion and sediment control requirements into 
its plan review process? 

o Get a copy of the standard conditions to determine if they specifically address erosion 
and sediment control 

 Do the plan reviewers verify whether the project applicant has submitted an NOI to the state or 
EPA? Is evidence of NOI submission required before a plan can be approved or a local permit 
issued? 

 Do plan reviewers use specific criteria or a checklist when reviewing plans?  

 Does the permittee consider during the review process whether the construction project 
discharges to a TMDL/impaired water? 

 When reviewing plans approved by the permittee, you should: 

o Look for whether adequate BMPs are included on plans, details, and drawings for the 
installation of certain BMPs when applicable, what types of standard conditions or notes 
are included, and whether maintenance requirements are specified. 

o Are inadequate or incomplete plans automatically returned to the applicant?  Are these 
returns accompanied by an explanation of what is needed for approval? 

o Are BMPs addressing other construction activities, such as materials storage and waste 
disposal, incorporated into the construction plans? 

o Do the plans include notes addressing the prohibition of non-stormwater discharges?  

o Were comments provided by the permittee to the project proponent reasonable and 
appropriate?  
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TIP: 
Review inspection records to 
determine how the permittee 
corrects identified problems. If 
an inspection report identifies 
missing BMPs or a non-
stormwater discharge, verify 
that there is an inspection 
record showing that the site 
was reinspected within a 
reasonable timeframe. Was the 
problem corrected? 

CONSTRUCTION SITE INSPECTIONS 

 Does the permittee adequately inspect all phases of 
construction? 

o Clearing and grubbing and site preparation 

o Mass grading and public infrastructure/utility 
construction 

o Building construction and final grading 

o Final stabilization 

 What departments are charged with erosion and sediment 
control inspections? Is the department responsible based on 
the location of the site (i.e. right-of-way vs. building site) or 
phase of development (i.e., grading vs. building)? 

 Do the inspectors use a checklist or inspection form during each inspection? 

 How many inspectors does the permittee use to verify erosion and sediment control compliance at 
construction sites?  

 Does this number appear adequate to assess active construction occurring in the permitted area? 
Compare this to the total number of construction sites that need to be inspected at any one time 
(number of inspections per construction site per year). Consider project durations and phasing, 
local conditions (e.g., dry vs. wet seasons), and additional duties assigned to inspectors. 

 Does the permittee have an established prioritization process for establishing inspection 
frequency? If so, on what factors is the prioritization based (i.e., size, proximity to water body, 
sensitive areas)? 

 How often are sites inspected? 

 Does the permittee target inspections during and immediately after wet weather events? If so: 

o What size rain event triggers an inspection? 

o How soon after a rain event? 

 Is there an established rainy season for the area? Are sites inspected prior to the start of the rainy 
season to determine preparedness? 

 
PROGRAM SUPPORT AND RESOURCES 

 Does the program have a dedicated source of funding to support plan review staff and inspectors?   

 
ENFORCEMENT 

 What types of enforcement actions are provided for in applicable ordinances (e.g., notices of 
violation, “stop work” orders, fines)? 

 Is use of these actions outlined in an established, escalating enforcement policy? 

 Review with the permittee statistics on enforcement of construction site erosion and sediment 
controls. 

o How many enforcement actions are taken per year? 

o Are follow-up inspections conducted to verify compliance? 
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 Are there limitations on the permittee’s enforcement authority (e.g., limits on the dollar amount 
of fines, inability to issue civil penalties)? 

 Do staff feel that their enforcement authority is adequate to achieve compliance on construction 
projects? 

 What is the relationship with the City Attorney or other relevant prosecuting authority? 

 
TRAINING AND EDUCATION  

Staff training 
TIP: 
Permittees must train their 
primary inspectors, but they 
should also provide at least 
basic stormwater training to 
other field inspectors not 
directly involved in the 
stormwater program, such as 
building inspectors and code 
compliance staff. At a 
minimum, this will encourage 
these staff to refer stormwater 
problems to the permittee’s 
designated stormwater 
inspector. 

 What type of training do construction inspectors receive? 
Are plan reviewers trained on erosion and sediment control 
BMPs and requirements? 

 How often is training conducted? How many staff have been 
trained? 

 What type of follow-up is conducted by the permittee to 
verify that the training is effective? 

Construction operator education 

 What types of educational materials have been developed 
and distributed to construction operators? 

 How are they distributed? At the permit desk? During 
inspections?  

 What type of training does the permittee provide or advertise 
to local construction operators?  

 How often is this training conducted? How many construction site operators have been trained? 

 Are contractors and developers required to attend? 

 Does the training cover any of the following? 

o Local and state erosion and sediment control requirements and permits 

o Proper erosion and sediment control BMP design and installation 

o Maintenance requirements for BMPs 

o General construction stormwater permit requirements (state or federal) 

 Are training sessions held in cooperation with other local permittees or regional authorities? 

 
PUBLIC CONSTRUCTION PROJECTS 

 Do RFPs or contracts include language specifying stormwater requirements?  

 Are inspection and maintenance requirements specified in the contract? 

 What oversight does the permittee implement to ensure the contractor is implementing all 
requirements appropriately and adequately? 

 What penalties are in place to require compliance from the permittee’s contractors? 
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In-Field Program Evaluation Activities 
In-field activities to evaluate the construction inspection program 
typically consist of accompanying one or more construction 
inspectors in the field as they conduct inspections. The 
construction inspector is to conduct the inspection; you are to 
strictly observe. Discourage construction inspectors from merely 
describing the inspection process. It is best to accompany more 
than one construction inspector, if possible, to see whether the 
permittee is providing adequate training to all inspectors.  
 
The main purpose of the field evaluation is to assess the permittee’s construction inspection program—
how knowledgeable the inspectors are about stormwater requirements and BMPs, how thorough of an 
inspection they conduct, and how they handle problems identified at construction sites. This assessment 
can sometimes be made after only one or two construction site inspections, while for other permittees it 
may take multiple inspections and visits with several inspectors to assess their inspection program. Try to 
limit the number of people that join each inspection—too many staff can overwhelm a construction site, 
making it harder for the construction inspector to conduct an actual inspection. 
 
Schedule at least a half-day for construction inspections. Travel time between sites may be significant, so 
plan accordingly. For a large permit area with a lot of active construction, schedule a full day if possible 
to visit both private and public projects. Stress the need to visit as many construction projects as possible 
while still following the inspector’s standard procedures. Try to observe a large variety of sites, such as 
small residential projects, larger housing developments, commercial projects, and public construction 
projects, projects in mass grading, projects close to completion, and projects adjacent to waterways.  

TIP: 
Be aware that permittees will 
often match you up with their 
“best” inspectors and want to 
take you to the most compliant 
sites. Visiting sites that are 
“bad actors” or typically non-
compliant can also be very 
helpful in characterizing the 
inspector’s knowledge and 
abilities. “Dirty” projects do not 
necessarily indicate inadequate 
inspections or inept inspection 
staff. It is sometimes helpful to 
the inspectors to have another 
set of eyes at a problem site to 
assess the issues and provide 
insight for solutions. 

TIP: 
Let the inspector lead the 
inspection—just observe. Don’t 
let the inspector “explain” how 
they would conduct the 
inspection—tell them to show 
you. 

 
As the inspector conducts the construction inspection, observe the 
following: 

 Is the inspector knowledgeable about stormwater BMPs, 
requirements, and ordinances? 

 Is the inspector familiar with the applicable construction 
stormwater general permit? 

 Does the inspector check the approved plans at the 
construction site? (Note that some inspectors visit sites 
frequently and this is not always practical. Also, plans at 
small construction sites might not be kept on-site.)  

o Ask the inspector if he or she has visited this 
particular site before. If the answer is no, the 
inspector should ask to see the plans, have reviewed 
them ahead of time, or brought a copy so he or she 
knows what BMPs have been approved for that site. 

 Does the inspector use a checklist or otherwise document 
inspection findings in the field? 

 What kind of written feedback is provided to the operator and within what timeframe do 
violations need to be addressed?   

 What kind of report is generated as a result of the inspection?  Does it detail all problems found at 
the site or does it document only that the inspection occurred? 

 Are findings from inspections tracked in a central location or database? 
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 How does the inspector track required follow-up inspections or enforcement actions? 

 Is the inspector thorough? Does the inspector walk the entire site and identify all potential 
problems? 

 Does the inspector note flow pathways and check for discharges from the site at outfalls or to 
storm drain inlets? 

 What type of stormwater training has the inspector received? 

The in-field activity is a good opportunity for you to ask the inspectors some of the same questions asked 
during the office portion of the program evaluation to see if the answers differ. Often, inspectors are more 
open to discussing “problems” with the program than are the program managers. Try to spend some time 
with the construction inspector talking informally about the program. (The drive between inspections is a 
good time for this talk.) 
 
Document all findings in the field in as much detail as possible. A Construction Inspection Worksheet has 
been included in Appendix C to assist in this documentation. 
 
Common Issues Identified During Program Evaluations 
The following are some common problems with construction programs. These areas should be closely 
considered during evaluations: 

 When erosion and sediment control inspections are included as part of building inspections, 
erosion and sediment control is seen as a less important aspect of the inspection compared to 
other aspects, such as electrical or plumbing.  

 The inspectors may lack the training and time necessary to conduct thorough erosion and 
sediment control inspections. 

 Construction inspectors sometimes lack the authority to enforce the local ordinance. 

 The inspectors may not follow a formal, written, escalating enforcement policy, or such a policy 
does not exist.  

 Construction inspectors do not document inspection results using a checklist or other document. 

 Inspectors do not conduct thorough inspections (i.e., drive-by inspections are common). 

 Construction inspectors do not verify that BMPs approved on plans are actually installed at the 
project. 

 Construction inspectors do not inspect to determine if BMPs are adequately maintained. 

 The permittee is not adequately tracking inspections and inspection results. 

 The permittee is not verifying general permit coverage before approving plans for construction 
disturbing one acre or more. 

 Plan review staff lack adequate guidance and criteria for reviewing erosion and sediment control 
plans. 

 Inspectors of public projects (in-house or contractual staff) are not knowledgeable about the 
applicable construction general permit (this is a significant liability because the inspector is 
usually responsible for ensuring compliance with this permit).
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4.5 Post-Construction Controls 
Federal NPDES 
Regulations 
NPDES MS4 permits must 
address these requirements 
and often include more 
specific state requirements: 
 

 Phase I MS4 Regulations 
40 CFR 122.26(d)(2)(iv)(D)  

 
 Phase II MS4 Regulations 
40 CFR 122.23(b)(5) 
40 CFR 122.23(b)(5) 

 

 
Regulatory Requirements 
EPA’s federal regulations for the stormwater Phase I and Phase II 
NPDES MS4 regulations are listed at right. NPDES MS4 permits 
must address these requirements and often include more specific 
requirements. 
 
General Permits 
As described above, stormwater Phase I and Phase II permittees 
must implement a SWMP that includes a post-construction 
component that addresses stormwater runoff at the completion of 
construction of new or redevelopment sites that disturb at least one 
acre.  
 
Common Activities 
 
Ordinance/Legal Authority 
The ordinance should have language requiring that all new 
development and significant redevelopment projects incorporate 
stormwater management BMPs and submit a plan that complies with 
design standards, zoning codes and comprehensive or master plans. 
Some permittees review required construction general permit 
SWPPPs, while others require the development and submittal of a 
separate post-construction plan to address local stormwater 
requirements. In addition, some permittees require that projects 
smaller than one acre implement post-construction stormwater 
controls. These requirements should be detailed in an ordinance to 
establish legal authority. Ideally, the ordinance will outline the 
contents of an approvable plan and responsibilities for operation and 
maintenance of approved BMPs. The operation and maintenance 
section should also describe who is responsible for inspections and 
maintenance (e.g., the homeowner, homeowners’ association, 
permittee, etc.). 
 
Comprehensive or Master Planning 
Often, when the MS4 is a municipality, the permittees address 
stormwater management using the established local comprehensive 
or master planning process. Comprehensive or master planning 
typically is required by state law and is to be used as guide in 
decision-making about the built and natural environment by the 
governing body of the permittee (i.e., city council, planning 
commission, county board). A comprehensive plan contains long-
term planning recommendations for the community and often 
addresses water quality issues either directly with specific water 
quality goals or indirectly through the encouragement of land use practices that minimize impervious 
surface (i.e., high density “villages”) or encourage open space.  

Resources 
 Menu of BMPs 
www.epa.gov/npdes/stormwa
ter/menuofbmps  
 California Stormwater Quality 
Association’s New 
Development and 
Redevelopment Handbook 
http://www.cabmphandbooks.
com/Development.asp  
 Georgia Quality Growth 
Program 
www.georgiaqualitygrowth.co
m 
 EPA Smart Growth Web site 
www.epa.gov/dced/  
 Smart Growth Online 
www.smartgrowth.org/  
 EPA Low Impact 
Development Resource 
Center 
www.epa.gov/owow/nps/lid/  
 Low Impact Development 
Center 
www.lowimpactdevelopment.
org  

 
The inclusion of water quality-related goals in the comprehensive plan could assist local planners and 
policymakers to institutionalize the stormwater principles necessary to implement an effective SWMP. 
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However, the comprehensive plan is not a substitute for a SWMP Plan because it cannot be changed or 
updated readily and does not include necessary implementation details of the stormwater program.  
 
Post-Construction BMP Standards 
While the legal authority described above should require the installation of BMPs at sites, a permittee 
should also have additional specifications or guidance on what types of BMPs are expected or required. 
Ideally, the ordinance will include language that refers to a guidance manual for BMP design and 
implementation. The recommended manual should contain sizing criteria, performance criteria, and 
guidance on selection and location of BMPs. The manual and preferred BMPs should be available to 
project applicants early in the planning phase of a project. The standards should include guidance for 
proper district or subarea design (e.g., a redevelopment district), proper site design (e.g., sending gutter 
water into landscaping), source control (e.g., covering trash cans), and stormwater treatment BMPs (e.g., 
sand filters).  
 
Plan Review and Approval Procedures 
The review of post-construction plans should be based on formal 
review specifications, a checklist, or similar criteria. Plan review 
staff should document the BMPs considered, whether they were 
addressed on the plans, and any identified deficiencies. Some 
permittees use contract staff to review some or all plans. Be sure to 
review plans completed by contractual as well as permittee staff. 
 
Post-Construction BMP Inventory 
The permittee should maintain inventory detailing the types and 
locations of planned and installed post-construction BMPs projects. 
There may be two types of inventories: (1) a traditional database for 
site-level structural BMPs, and (2) a tracking system for planning or 
development practices BMPs. Ideally, both types of information would be managed in a database and 
linked to a GIS for optimum tracking. Structural post-construction BMPs must be inspected and 
maintained to remain effective. Tracking the locations, conditions, ages of the structural BMPs as well as 
the inspection findings is critical to ensuring the proper maintenance occurs for the life of the BMP. For 
planning-related BMPs, tracking systems may be linked to code revisions or development permits.  Note 
that some revisions may occur with State or regional codes or standards, which might require a separate 
tracking system. 

TIP: 
Review several types of recent 
development projects that have 
gone through the review 
process. Include small 
residential and large 
commercial development 
projects as well as both new 
development and 
redevelopment projects, if 
applicable. 

 
BMP Inspection and Maintenance 
Proper BMP installation, operation, and maintenance are critical to optimizing the effectiveness of post-
construction BMPs. If BMPs are not maintained, they can become concentrated sources of pollutants 
themselves. Comprehensive “as built” inspections are necessary at the conclusion of a project to ensure 
the BMP has been built properly and regular inspections are critical to ensure the BMP is being 
maintained as needed. Permittees may inspect private BMPs or require that the owners/operators of the 
facility inspect them through maintenance agreements or other mechanisms. Often, permittees require that 
facility owner/operators submit documentation detailing inspection dates and maintenance performed.  
 
Enforcement 
Legal authority is needed to require owner/operators to maintain BMPs. This can be outlined in a 
maintenance agreement or other binding contract, but it must be included in municipal code or regulation 
as well. The permittee should have available enforcement actions to require the owner/operator to 
perform necessary inspections and maintenance. Some permittees have authority to abate problem 
facilities (i.e., maintain the facility and charge the owner/operator) if necessary. 
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Public Construction Projects 
Municipal permittees must apply the same local requirements to 
public construction projects as is required of private projects. Some 
municipal permittees develop and design public construction projects 
in-house without direct involvement from the department that 
reviews most private construction projects; therefore, it is important 
that the public project designers are trained and proficient in 
stormwater BMPs as well. If the permittee hires outside designers for 
public projects, stormwater guidelines should be provided to them to 
ensure compliance with local and general permit requirements. 
Permittees should have an inventory of publicly owned stormwater 
management and treatment facilities and should have an inspection 
and maintenance program established. 
 
Training and Education  
Permittees should provide training to plan review and BMP 
inspection staff (if applicable). This training should include 
classroom presentations and in-field training as well as follow-up 
evaluations to demonstrate that the training was effective.  
 
Evaluating Post-Construction Programs 
Development can significantly alter landscapes by increasing 
imperviousness (e.g., roofs, driveways, parking lots) and changing 
drainage patterns, thereby increasing the volume and velocity of runoff from the site. Increased volume 
leads to degradation of receiving waters and increased flood frequency. Stormwater from newly 
developed impervious areas can also contain a variety of pollutants that are detrimental to water quality, 
such as sediment, nutrients, road salts, heavy metals, pathogenic bacteria, and petroleum hydrocarbons. 
Two groups of BMPs can minimize the impacts of stormwater from new development and redevelopment 
projects: nonstructural site design or source control measures, which prevent or reduce the generation of 
pollutants, and structural treatment BMPs that detain and treat stormwater to control the volume of runoff 
and reduce pollutant loading to receiving waters.  

TIP: 
A review of existing codes and 
land development regulations 
can be extensive. The following 
are previous efforts to evaluate 
development codes that may 
be helpful in this process: 
 
Center for Watershed 
Protection Codes and 
Ordinances worksheet 
http://www.cwp.org/COW_work
sheet.htm
 
EPA list of smart growth 
scorecards 
www.epa.gov/smartgrowth/scor
ecards/project.htm
 
King County Washington “Built 
Green” Checklists 
http://www.builtgreen.net/check
lists.html

 
Postconstruction stormwater impacts are not likely to be controlled entirely with site-level BMPs.  Thus 
regional, district and subarea planning is increasingly recognized as a means to control overall 
imperviousness.  Postconstruction BMP standards are likely to include many interlinking requirements 
that affect common land development practices, such as street design, community layout, and land use 
mix.  The aim of such standards is to revise building practices that drive impervious surface generation 
within a watershed to reduce the effects of the built environment at a meaningful scale.  Note that this 
approach to stormwater management is new, so an evaluation of this area may address future planning 
activities in addition to current activities.   
 
There are several approaches permittees may use to implement planning-level BMPs, each of which is are 
appropriate in different development settings and offers a unique set of benefits.  Four of these 
approaches or frameworks—redevelopment, infill, compact design, and conservation development—are 
described below and may be found in a comprehensive plan or SWMP: 
 
• Redevelopment: Under this framework, a permittee is looking to redevelop already impervious 

districts and lots.  Programs to support redevelopment include downtown redevelopment plans, 
vacant property reforms, brownfields redevelopment, and corridor redevelopment plans.  These 
programs are typically more successful when supported by financial programs (e.g., tax incentives 
and grants), policy support (e.g., priority infrastructure), and technical assistance and staffing support. 
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TIP: 
When permittees review 
development codes to identify 
areas where stormwater 
benefits can be incorporated, 
the following are typically 
examined: 
 

 Review of parking demand 
or indications of overly high 
parking ratios 

 Overlarge setbacks from 
the street or other lot lines  

 Minimum lot size 
requirements in urbanizing 
areas  

 Highly separated uses 
embedded in codes 

 Subdivision and street 
requirements 

 A review of barriers to low 
impact development, 
redevelopment or other 
land efficient forms, 
including State or 
institutional barriers and 
standards 

 

• Infill: Infill development, like redevelopment, takes place in 
areas supported by existing road, water, and sewer infrastructure.  
Infill development tends to have a smaller footprint than 
conventional new development projects. Infill sites, whether 
individual lots or larger parcels, are generally undeveloped and 
may be able to manage stormwater flows onsite.  The policies 
described above for redevelopment would apply to infill 
development, as well as any policies to mitigate flows from 
infill.   

 
• Compact Design: Compact designs seek to meet development 

needs on a smaller footprint to achieve both development and 
conservation goals.  These designs can be used in redevelopment 
(e.g., transit-oriented development) or new development (e.g., 
cluster housing or rural or urban villages) situations and are 
suitable in urban, urbanizing, and rural settings.  The key to 
successful designs lies in coordinating interlinking aspects of 
transportation, land use, and open spaces.  This framework is 
particularly amenable to design guidelines for a district, 
including stormwater management. 

 
• Conservation Development: This framework, typically used in 

rural areas or along the urbanizing fringe, is targeted for the 
lowest impact development.  Successful programs will be tied to 
specific conservation objectives (e.g., habitat preservation, 
groundwater recharge) and will link the rural development 
scheme with rural economic development objectives.  

 
When evaluating the post-construction, new and redevelopment component of a SWMP, it is helpful to 
discuss the process chronologically in the order that a project would occur. Ask the permittee’s planning 
staff to walk you through the process as if you were a developer proposing a project. Discuss what post-
construction stormwater BMPs are required for new and redevelopment projects, how and when 
developers are informed of the stormwater requirements in the initial planning stages, how plans are 
reviewed for stormwater standards, on what legal authority requirements and standards are based, what is 
required for plan approval, how the BMPs are inspected during and after construction, and how the 
permittee ensures that BMPs are adequately operated and maintained.  
 
Typically, an on-site evaluation for post-construction BMPs will involve interviewing planning and 
engineering staff. Planners usually work with developers to determine what is required for plan submittal, 
but engineering staff may actually review the plans and verify design calculations. 
 

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 
 Comprehensive plans 
 Economic development 
plans 

Before the Program Evaluation 
To prepare for the post-construction program evaluation, you should 
review or obtain the following information: 

 NPDES MS4 permit provisions. Review the permit 
requirements for the post-construction program to identify 
any specific requirements (such as a design standard for 
post-construction controls). The NPDES permit will serve as 
the primary basis for the program evaluation.  
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 SWMP provisions. The permittee’s SWMP planning document(s) will describe the activities and 
BMPs the permittee has committed to implement and include measurable goals that provide 
deadlines for program implementation. 

 Latest annual report. The annual report should be reviewed to identify past activities and help 
the inspector become familiar with the permittee’s program. 

 
Records Review 
The following records might help in evaluating the compliance and performance of the permittee’s post-
construction program. Ask for copies of relevant information where it will help in writing a report or 
documenting a permit violation. 
 

Documentation What to Look For

Local ordinances One or more of the following ordinances may be used by a 
permittee to regulate post-construction BMPs  

 Grading ordinance 
 Stormwater ordinance 
 Landscaping ordinance 
 Other portions of the code used by code enforcement staff to 
enforce aesthetic concerns 

 Zoning codes or land development regulations (where the 
permittee chooses to amend existing codes to implement 
post-construction improvements) 

 Economic development and capital improvement plans that 
support the district or comprehensive planning goals 

 Design guidelines for larger development areas (e.g. 
subdivisions, mixed use districts, downtown redevelopment 
programs) 

 Local and district open space and park plans that serve to 
support the post-construction program 

Comprehensive or General Plans Review for language that requires consideration of water quality 
concerns when evaluating development projects 

Design standards, BMP manuals, 
or fact sheets 

These can be state or local standards or be taken from a non-
regulatory source 

Post-construction plans reviewed 
and approved by the permittee 

Where possible, try to review the plans for projects that you will 
also visit during the field portion of the evaluation 

Post-construction BMP tracking 
system 

Database or other system used to track the location of post-
construction BMPs that have been installed and the maintenance 
performed or required for each BMP 

 
Elements to Address During the Program Evaluation 
Although not specified in detail in NPDES regulations, a successful post-construction program will 
generally be composed of the following elements: 
 

 Ordinance/legal authority  

 Comprehensive or master planning 

 Post-construction BMP standards 
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 Plan Review and approval procedures 

 Post-construction BMP inventory 

 BMP inspections 

 Enforcement 

 Public construction projects 

 Training and education 

 
The common program elements are the key issues to consider during the review. For each of the elements 
listed above, this Guidance presents common program activities and questions to consider during the 
program evaluation. The questions are suggested for you to address each program component. Of course, 
a comprehensive program evaluation must be tailored to the specific issues associated with each permittee 
and should include more specific questions regarding the permittee’s permit structure and management 
challenges.  
 
ORDINANCE/LEGAL AUTHORITY 

 What legal authority does the permittee have to require post-construction BMPs on development 
sites and to ensure maintenance? 

 Does the permittee’s legal authority address post-construction requirements for all projects 
disturbing one acre or more? 

 Does the legal authority require site design, source control, and stormwater treatment BMPs? 

 What exemptions does the ordinance or other legal authority allow? 

 What procedures for alternative compliance (i.e., planning-level BMPs and other non-structural 
controls) are allowed? 

 Does the legal authority authorize the permittee to require stormwater management plans to 
address post-construction impacts? 

 
COMPREHENSIVE OR MASTER PLANNING 

 Does the comprehensive or master plan include elements encouraging the control of water quality 
or quantity (e.g., flooding) from existing or new developments? 

 Does the plan include elements to encourage protection of natural features (such as wetlands, 
buffer strips, etc.)? 

 Does the comprehensive or master plan include elements to encourage minimization of 
impervious surfaces? 

 Does the comprehensive plan include elements to encourage open space? 

 
POST-CONSTRUCTION BMP STANDARDS 

 What technical guidance (e.g., BMP manual) does the permittee use as the standard for design 
and selection of post-construction BMPs? It is not necessary to do a thorough review of the 
manual or standards used by the permittee. Question the planners regarding the following key 
items: 

o Are project proponents required to follow the technical manual? 
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o Does the guidance provide siting and use criteria for the BMPs to ensure proper and 
adequate BMPs are being selected and implemented? 

o Does the guidance provide siting and use criteria for BMP selection based on the 
development context (i.e., BMP selection appropriate for ultra urban-areas versus those 
more appropriate for more rural settings with larger parcels)? 

o Are pollutants of concern that are typically generated by the proposed development type 
considered when selecting or approving BMPs? 

o Does the technical manual provide guidance on sizing, performance, and location of 
BMPs? 

o When was the BMP manual last updated? 

 Does the permittee have different requirements or standards for different types of developments 
(e.g., specific post-construction requirements for gas stations or automobile repair facilities)?  

 Does the permittee have design manuals related to land-efficient site designs (e.g. better site 
design, better models for large retailers)? 

 Does the permittee promote source control and site design standards to reduce the generation of 
pollutants in addition to treatment BMPs?  

 Does the permittee include in standards and manuals specifications for innovative site design 
practices, such as low-impact development and other techniques that manage runoff on-site? 

 Are project applicants encouraged or required to use vegetative BMPs that promote infiltration, 
such as swales, biofiltration practices, etc., where possible? 

 Does the permittee offer financial incentives to support post-construction stormwater goals (e.g., 
programs to support redevelopment, such as enterprise 
zones, or stormwater utility credits)? 

TIP: 
Select 2 to 3 approved projects 
with post-construction BMPs to 
review with the permittee. Try 
to choose different project 
types (residential, commercial) 
and sizes. Also review at least 
one public project plan to see if 
the permittee is applying 
adequate standards to 
municipal developments. 

 
PLAN REVIEW AND APPROVAL PROCEDURES 

 What is the project size threshold for the permittee to require 
post-construction BMPs?  

 Does the permittee apply standard conditions that 
incorporate post-construction installation and maintenance 
requirements into its plan review process? 

o Obtain a copy of the standard conditions. Do they 
specifically address post-construction stormwater 
management? 

 Do plan reviewers use specific criteria or a checklist when reviewing plans?  

 Does the permittee consider pollutants of concern or whether the project discharges to a 303(d) 
listed impaired water when determining which BMPs are required? 

 Does the permittee consider such regional concerns as smart growth initiatives, watershed master 
plans, and other larger-scale planning efforts to ensure that each new development and 
redevelopment plan is consistent with the goals of these initiatives?   

 When reviewing plans approved by the permittee: 
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o Look for whether adequate BMPs are included on plans, details, and drawings, what 
types of standard conditions or notes are included, whether maintenance requirements are 
specified, and whether the location of BMPs would hinder maintenance. 

o Look for BMPs that may not be easily characterized, in particular the comprehensive 
planning and land-efficient planning BMPs.   

o For commercial/industrial projects, review whether adequate source control BMPs are 
required on plans. 

o Were comments provided by the permittee to the project proponent reasonable and 
appropriate? 

 What types of projects must be reviewed by the permittee for post-construction stormwater 
controls? Does the permittee have a process to identify priority projects identified in the MS4 
NPDES permit? 

 What types of standards or technical guidance do the permittee’s reviewers use to review 
projects? 

 Does the permittee condition improvements to existing developments with requirements for post-
construction stormwater controls? How are these redevelopment requirements triggered? 

 
POST-CONSTRUCTION BMP INVENTORY 

 How does the permittee track the installation and maintenance of post-construction BMPs?  

 What information is collected? 

o Location 

o Owner/operator 

o Recommended maintenance schedule 

o Inspection findings 

 
BMP INSPECTION AND MAINTENANCE 

 Does the permittee require maintenance agreements for all projects with post-construction BMPs? 

 Are “as-built” inspections required at the conclusion of a development project?  

o Do staff conduct these inspections or are they self-certified? 

 Does the permittee inspect private facilities or require inspections by owner/operators? 

 If the permittee performs the inspections, how often are they performed? 

 If owner/operators are required to inspect and maintain their BMPs, how is this authorized? 
Through a MOU? Through conditions of approval? Through another type of agreement? 

 How does the permittee ensure inspections are occurring? 

o Does the permittee send reminder notices? 

o Does the permittee require the owner/operator to submit inspection reports? 
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ENFORCEMENT 

 How does the permittee require proper maintenance and repair after the inspection? 

 What types of enforcement actions are provided by ordinance (e.g., notices of violation, 
abatement)? 

 Is the permittee’s enforcement authority limited (e.g., limits on the dollar amount of fines, 
inability to issue civil penalties)? 

 
PUBLIC CONSTRUCTION PROJECTS 

 Does the permittee use post-construction BMPs for public projects? 

 Has the permittee instituted a pilot program to test and showcase innovative BMPs on public 
property or in public buildings? 

 Are they tracking the location, inspection history, and condition of the BMPs? 

 Who inspects them? How often? 

 
TRAINING AND EDUCATION  

Training for staff 

 Are plan reviewers trained on post-construction BMPs and requirements? 

 What type of training do staff performing “as built” and post-construction inspections receive?  

 How often are the trainings conducted?  

 How many staff have been trained? 

 What type of training or education does the permittee provide to city-contracted developers and 
engineers on post-construction requirements? 

Developer and plan designer education 

 What types of educational materials have been developed and distributed to developers and 
designers regarding post-construction BMPs and application requirements? 

 How are the materials distributed? At the permit desk? During inspections?  

 What type of training does the permittee provide or advertise to local developers and designers?  

o How often is this training conducted?  

o How many developers and designers have been trained? 

 Are they required to attend? 

 
In-Field Program Evaluation Activities 
In-field evaluation activities primarily focus on verifying that structural and source control BMPs 
approved by the permittee were installed and are being maintained properly in the field. Select several 
completed projects that were subject to post-construction requirements. Take along the approved plans so 
that the locations and types of BMPs can be verified. 
 
Note whether BMPs are installed as designed or if BMPs have been modified or removed after the project 
has been completed. For example, trash storage areas could have been modified after installation, slopes 
might have become destabilized, or storm drain stenciling could have been removed or become illegible.  
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In addition, in-field evaluation activities should include inspections of publicly owned stormwater BMPs, 
such as detention basins, to verify that they are being adequately maintained.  
 
Common Issues Identified During Program Evaluations 
The following are some areas where past on-site evaluations have found problems in post-construction 
programs. These areas should be closely considered during evaluations: 

 The plan review staff lack training on design requirements for development standards and 
conditioning of new development projects. 

 The permittee lacks review criteria, checklists, or a formal plan review process to assist plan 
review staff in reviewing development projects. 

 The permittee does not assess BMPs for effectiveness at more than one scale (e.g., at both the site 
and watershed scales).  

 The permittee institutes blanket BMP requirements (i.e., those that apply to all projects) that do 
not take into account the development setting.   

 The permittee institutes BMP requirements that act as unintended barriers to better models for 
development and redevelopment. 

 The permittee developed its program from a “Menu of BMPs” that has resulted in BMPs that are 
easy to administer but are not the most effective or do not address target stressors.  

 The permittee does not consistently condition plans with post-construction stormwater controls. 

 The permittee does not require inspection and maintenance of post-construction controls. 

 The permittee lacks a system to track approved structural and source control BMPs for 
inspections and ongoing maintenance. 

 The permittee’s BMP tracking system is based on conventional, structural measures that are more 
readily quantified than non-structural techniques that work on a watershed basis, such as 
comprehensive planning or improved street designs. 

 The permittee has not updated approved BMP lists to reflect advances in low impact development 
or comprehensive planning-related BMPs. 
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4.6 Industrial/Commercial Facilities 
 
Regulatory Requirements 

Federal Regulations 
NPDES MS4 permits must 
address these requirements 
and often include more 
specific state requirements: 
 

 Phase I MS4 Regulations 
40 CFR 122.26(d)(2)(iv)(C)  
40 CFR 122.26(d)(2)(i)(A) 
40 CFR 122.26(d)(2)(ii)  

 
 Phase II MS4 Regulations 
40 CFR 122.34(b)(ii) 

Applicable federal regulations for the NPDES stormwater Phase I 
and Phase II MS4 regulations are listed at right. NPDES MS4 
permits must address these requirements and often include more 
specific state requirements. This program area is mainly applicable 
to Phase I MS4 permittees; Phase II MS4 permittees address 
stormwater discharges from industrial facilities and commercial 
businesses as part of their education programs.   
 
General Permits 
To minimize the impact of stormwater discharges from industrial 
facilities, the NPDES program includes an industrial stormwater 
permitting component. Operators of industrial facilities included in 
one of the 11 categories of stormwater discharges associated with 
industrial activity that discharge or have the potential to discharge 
stormwater to an MS4 or directly to waters of the United States 
require authorization under an NPDES industrial stormwater permit. 
Construction activity is one of these 11 categories, but because of the 
nature of construction stormwater controls, the category is discussed 
separately from the other 10 categories. Most states are authorized to 
implement the NPDES stormwater permitting program. EPA remains 
the permitting authority in several states and territories, on Indian 
Country lands, and at some federal facilities. 
 
For those areas where EPA is the permitting authority, the Multi-
Sector General Permit (MSGP) provides facility-specific 
requirements for many types of industrial facilities with a single 
permit. The permit outlines steps that facility operators must take 
prior to being eligible for permit coverage, including development 
and implementation of a SWPPP.  
 
It is important to note that some permittees will also have coverage 
under industrial stormwater general permits or have individual 
permits for maintenance facilities that fall under one of the covered 
industrial categories, such as landfills, waste transfer stations, or 
transportation facilities.  Please refer to the “MS4 Maintenance 
Activities” section of Conducting an Evaluation for information 
regarding municipal facilities that may also require industrial stormwater permit coverage. 

Resources 
 EPA Menu of BMPs 
www.epa.gov/npdes/stormw
ater/menuobmps 
 Stormwater Management for 
Industrial Activities: 
Developing Pollution 
Prevention Plans and Best 
Management Practices 
www.epa.gov/npdes/pubs/ 
contents_indguide.pdf 
 Sacramento County 
Industrial Stormwater 
Compliance Program 
www.sactostormwater.org/ 
industrial/compliance.asp 
 Multi-Sector General Permit 
www.epa.gov/npdes/msgp 

 
Common Activities 
The industrial and commercial facilities program component can be implemented by various departments 
and staff. Many municipal permittees use existing pretreatment and restaurant inspectors to fulfill the 
stormwater requirements. Some permittees choose to hire outside consultants to perform inspections and 
maintain the inventory of facilities.  
 
Legal Authority 
Many municipal permittees have adopted stormwater ordinances that outline general or specific discharge 
prohibitions that apply to industrial and commercial properties. These ordinances should list discharge 
exemptions, inspection requirements, and penalties for non-compliance. Some permittees, however, must 
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rely on multiple existing codes (i.e., health, building, hazardous materials) designed to protect health and 
human safety. In these cases, the program coordinator and inspection staff should be able to articulate the 
combination of codes that provide the authority to inspect, prohibit, or stop illegal discharges, require 
BMPs, and enforce instances of noncompliance.  
 
Facility Inventory 
The types of industrial and commercial facilities that a permittee needs to inspect can vary significantly 
from permittee to permittee. Some localities may have large industrial areas with few commercial 
businesses, while others may have a large number of restaurants and retail businesses but no industrial 
facilities at all. Still other permittees may have a mix of many different types of industrial and commercial 
facilities. Permittees should characterize the facilities and prioritize them based on their potential impact 
on stormwater quality, and the inspection program should be based on this prioritization approach.  
 
Many permittees have developed a database to inventory industrial/commercial facilities and manage the 
inspection program. The inventory can be created using multiple resources, such as the permitting 
authority’s list of facilities that are covered under the state industrial general permit, business licenses, list 
of pretreatment significant industrial users, and phone books or other professional directories. As per the 
federal regulations, the inventory should be organized by watershed with a description (such as standard 
industrial classification (SIC) codes) that “best reflects the principal products or services provided by each 
facility which may discharge, to the municipal separate storm sewer, stormwater associated with 
industrial activity.” The database inventory should include facility type, past inspection or enforcement 
results, proximity to receiving waters, potential pollutant sources on-site, and other pertinent information 
to assist in inspection prioritization and management. Many permittees use the same database to manage 
the construction inspection program as well. 
 
Standards, BMPs, and Outreach 
Many municipal permittees have stormwater ordinances that include specific BMPs or standards for 
industrial and commercial facilities to protect water quality and minimize stormwater pollution. Others 
have adopted pollution prevention standards for new or redevelopment of industrial/commercial facilities 
that are required through conditions of approval, improvement permits, etc. Phase I MS4 permittees have 
developed brochures, fact sheets, and posters to hand out to operators during inspections to educate them 
about appropriate BMPs. Many permittees have developed these materials in multiple languages to use in 
a variety of communities. Some permittees have Web sites with links to relevant outside resources for 
more information. Many permittees also acknowledge that educating facility operators is essential to 
implementing BMPs and minimizing stormwater pollution and should be done, not only during 
inspections, but also through workshops, conferences, and professional meetings. 
 
Staff Training 
To ensure that inspectors are knowledgeable and proficient in the newest and most effective approaches 
to minimizing stormwater pollution from industrial/commercial facilities, many permittees require annual 
BMP training for inspection staff. This training may be presented in-house or staff may attend trainings 
provided by the permitting authority or industry. It is important to cross-train any other staff (e.g., 
pretreatment, health department) used for stormwater inspections as well.  
 
Inspections  
Most effective industrial/commercial inspection programs maintain a complete facility inventory and 
group them according to priorities established by the permittee. An inspection frequency is determined 
based on priority, and a database is used to manage such information as inspection findings, enforcement 
actions, and required follow-up activities. Many permittees use and cross-train existing staff to perform 
industrial/commercial inspections, but some permittees may need to maintain an exclusive stormwater 
inspector due to a potentially large number of high-priority facilities. There should be an inspection 
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standard operating procedure that has been formalized and documented. It should include a checklist to be 
used during the inspection and possibly a report format. Inspectors should be aware of federal, state, and 
local stormwater regulations that may apply to industrial/commercial facilities. Inspectors should be 
familiar with various types of BMPs commonly used at the types of facilities typically found in the permit 
area and should be able to educate facility operators about such BMPs. In addition, inspectors should 
understand and use the permittee’s established enforcement escalation response plan to gain compliance 
as necessary. The inspection staff should be proficient in the enforcement escalation procedure and should 
properly document all enforcement actions accordingly. Inspections should be used not only to identify 
non-compliance issues, but as an opportunity to educate facility operators about proper stormwater BMPs.  
 
Program Support and Resources 
Permittees should have an established source of funding for their industrial/commercial facilities 
program, including adequate resources for frequent inspections.  Funds can come from fees paid by the 
business owners.  If general funds are used to support the program, permittees should ensure that 
industrial and commercial inspections are line-item appropriations not subject to reduction or elimination 
based on board politics or budget constraints. 
 
Enforcement 
The ordinance establishing legal authority for the industrial/commercial inspection component of the 
SMWP should define all stormwater discharge prohibitions, describe any exemptions or waivers, detail 
the enforcement escalation procedure, and outline any fines or other penalties for noncompliance. 
Inspectors should have the ability to levy a penalty such as a compliance directive, notice of violation 
(NOV), or administrative fine to the facility during an inspection if non-compliance is noted. Significant 
fines or penalties should be included in the ordinance for egregious violations or recidivism. 
 
Evaluating Industrial/Commercial Inspection Programs 
The evaluation of an industrial/commercial inspection program focuses on the permittee’s legal authority 
to require and enforce their program, prioritization of facilities, and in-field inspection procedures. The 
evaluation should begin with a thorough review of the permittee’s ordinances, standards, guidance, and 
other relevant written materials. 
 
Before the Program Evaluation 

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 
 List of NPDES facilities 
 Inspection reports 

To prepare for the industrial/commercial inspection program 
evaluation, you should review or obtain the following information 
prior to the evaluation: 

 MS4 NPDES permit provisions. Review the permit 
requirements for the industrial/commercial inspection 
program to identify any specific requirements (such as a 
minimum inspection frequency). The NPDES permit will 
serve as the primary basis for the program evaluation.  

 SWMP provisions. The permittee’s SWMP planning document(s) will describe the activities and 
BMPs the permittee has committed to implement and may include measurable goals that provide 
deadlines for program implementation. 

 Latest annual report. The most recent annual report should be reviewed to identify past 
activities and help you become familiar with the permittee’s program. 

 List of NPDES industrial facilities. Try to obtain a list of industrial facilities in the permit area 
that are covered under an industrial stormwater general permit issued by the permitting authority 
or are included in the pretreatment program of local or regional POTWs. This list can be used 
during the program evaluation to determine whether the permittee is including these facilities in 
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the inspection program and to understand the types of facilities that are found in the permit area. 
The list can also help identify potential sites for field inspections. The list can also be 
crosschecked with a similar list requested and obtained from the permittee.  

 Industrial inspection reports. Review reports from inspections performed by the permitting 
authority and talk to state or EPA inspectors to determine if there have been past industrial 
stormwater violations at facilities located in the permit area.  

Records Review 
During the evaluation, you should ask for copies of relevant information to assist in writing the report or 
documenting a permit violation. The following records might help in evaluating the compliance and 
performance of the permittee’s industrial/commercial inspection program.  
 

Documentation What to Look For

Local ordinances, regulations, or 
policies that might apply to 
industrial/commercial facilities 

 Stormwater ordinance 
 Health codes 
 Municipal code sections dealing with aesthetics; vehicles; 
dumpsters, trash, solid waste; and litter, trash, sweeping 

 Building codes 

Enforcement escalation 
procedure or response plan 

Flow chart or procedure that specifies a process by which fines 
can be levied and legal action taken against facility operators or 
business owners who violate stormwater rules and ordinances 

Tracking system Database or other system used to track the following 
information: 
 The number and type of industrial facilities in the permit area 
 Prioritization scheme or other method that determines 
inspection schedule and frequency 

 The number, frequency, and results, along with follow-up 
actions resulting from inspections 

 The number and type of enforcement actions at facilities 

Examples of inspection reports  Hand-written field notes and formal write-ups if both are used 

Examples of enforcement files or 
cases 

 Records should document enforcement and follow-up activities 
 Review both a completed file and one that is in progress if 
possible 

Training  Review any records documenting how often training has been 
provided to municipal inspectors, who prepared and delivered 
the training, who attended, and how long the training lasted, as 
well as any examples of the training materials used 

 Educational information, brochures, or other BMP guidance 
used by staff or distributed to facility operators 

 
 
Elements to Address During a Phase I MS4 Program Evaluation 
Although not specified in detail in the NPDES Phase I MS4 regulations, a successful 
industrial/commercial inspection program will generally be composed of the following elements: 
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 Legal authority  

 Facility inventory/prioritization 

 Standards, BMPs, and outreach  

 Staff training  

 Facility inspections 

 Program support and resources  

 Enforcement/referrals 

 
The common program elements are the key issues to consider during the review.  
 
LEGAL AUTHORITY 

 Does the Phase I permittee have the authority to require industrial and commercial facilities to 
implement stormwater BMPs? Does the Phase I permittee have the authority to conduct 
inspections and enforce requirements?  

o What ordinance(s), code, or policy provides this legal authority? 

 What types of facilities are covered under this legal authority? 

 Who (e.g., specific staff, department, etc.) has the authority to enforce the ordinances and/or 
inspect the facilities? 

 What exemptions does the ordinance or other legal authority allow?  

 
FACILITY INVENTORY 

 Has the permittee completed an inventory of industrial/commercial facilities discharging to the 
stormwater system? 

 What types of facilities are included on the inventory?  

 What sources were used to create the inventory?  

o Facilities that filed NOIs for EPA MSGP or state industrial general permit coverage? 

o Significant industrial users within the pretreatment program? 

o Business licenses? 

o Phone book? 

o “Windshield” survey? 

 Does the inventory include all the industrial/commercial facilities subject to the industrial general 
permit?  

o Does the permittee periodically check to see if new facilities that must be covered by an 
industrial stormwater general permit have filed an NOI?  

o What is the process for notifying the permitting authority of non-filers? 

 If applicable, does the inventory include all the facilities specified as required in the MS4 NPDES 
permit? 

 How is the inventory updated? How often?  

January 2007 80 EPA-833-R-07-003

0039668



CHAPTER 4.6: INDUSTRIAL/COMMERCIAL FACILITIES 
 

 What information is maintained about the facilities? 

 How is the inventory maintained and stored? 

 Does the permittee prioritize the facilities?  

 Is the prioritization based on facility type, past inspection or enforcement results, proximity to 
receiving waters, potential pollutant sources on-site, and so forth? 

 Is the prioritization used to determine frequency of inspections? 

 Has the permittee mapped the locations of prioritized facilities to cross-reference reports of 
dumping, illicit discharges, or other water quality issues? 

 
STANDARDS, BMPS, AND OUTREACH 

 Has the permittee adopted standards or BMPs that industrial/commercial facilities are required to 
implement (e.g., all car dealerships must install a wash rack plumbed to the sanitary sewer)? 

 Are the requirements for new developments only or are they triggered by improvements of 
existing facilities?  Are there schedules for implementing retrofits? 

 Are these standards applicable to existing facilities, new facilities, or both? 

 Does the permittee refer facility operators to specific stormwater BMP or standards guidance 
documents? 

 What type of educational program has been developed for industrial and commercial facility 
operators?  

 What type of brochures, handouts, or guidance on BMPs is provided to these facilities by the 
permittee? 

 When is this information provided? During inspections? During training events? During 
professional organization presentations? 

 
STAFF TRAINING 

 What type of training do the industrial and commercial inspectors receive? 

 How often? 

 If additional inspectors are used (e.g., food safety inspectors for restaurant inspections, 
pretreatment inspectors), are they trained specifically on stormwater BMPs and requirements? By 
whom? 

 
INSPECTIONS  

TIP: 
It is a good idea to ride with the 
inspector during the in-field 
portion of the evaluation. This 
is a good time to talk 
informally about the any 
program, staffing, and 
noncompliance issues. 

 Who performs inspections and for what types of facilities 
(e.g., health inspectors for restaurants, pretreatment 
inspectors for industrial facilities with a pretreatment permit) 

 How often are industrial and commercial facilities 
inspected? 

o How is the frequency determined? 

 Does the permittee’s industrial/commercial inspector(s) use 
a standard checklist during inspections? 
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 Is a report written after the inspection? How is the inspection documented in the file? 

 Does the permittee verify NPDES permit coverage for facilities?  

 For industrial facilities, does the inspector review the SWPPP and monitoring data during the 
inspection? 

 Does the permittee refer non-filers to the permitting authority?  

 Do inspectors provide educational materials during inspections? What types? 

 If multiple departments or agencies perform inspections, how is information transferred or 
cataloged? 

 
PROGRAM SUPPORT AND RESOURCES 

 Does the program have a dedicated source of funding to support inspectors?   

 
ENFORCEMENT 

 In instances of noncompliance, do the inspection staff use a formalized, approved enforcement 
escalation procedure? 

 How was the enforcement escalation procedure developed? Is it used? Is it effective?  

 Who is authorized to apply various enforcement procedures (e.g., NOVs, fines)? 

 What types of penalties are readily available to the inspection staff? 

 What is the most common method of gaining compliance (e.g., NOVs, fines, abatement)? 

 Have the permittee describe a recent non-compliance issue at an industrial/commercial facility to 
assess how compliance was achieved.  

 At what point are non-compliance cases referred to the NPDES permitting authority? How many 
have been referred in the last 12 months? 

 
In-Field Phase I Program Evaluation Activities 
To determine whether the permittee is adequately inspecting for compliance at industrial/commercial 
facilities, it is necessary to observe the inspectors “in action.” Discourage inspectors from merely 
describing the inspection process; you need to observe an actual inspection in process.  
 
Schedule at least a half-day for this in-field activity being sure to allow enough time for travel between 
facilities. If the permittee is conducting both commercial and industrial inspections, try to observe 
inspections at each type of facility. If the permittee has more than one inspector, accompany a different 
inspector at each type of facility. In general, small, less complex facilities are better to visit than large 
industrial facilities. Work with the permittee to select typical facilities. For example, if the vast majority 
of facilities are vehicle maintenance facilities, visit several of those. It should be made clear that the 
inspectors are to conduct the inspections; you are only to observe. 
 
Try to limit the number of people that attend each inspection. Too many staff can overwhelm a small 
facility, making it harder for the inspector to conduct a representative inspection. Discuss which facilities 
are to be inspected early in the evaluation process. This will allow enough time to schedule inspection 
staff and arrange transportation logistics.  
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Many times, inspectors do not participate in the office evaluation, so the in-field activity is a good 
opportunity to ask the same questions to see if the answers are consistent. Also, many inspectors are more 
open to discussing “problems” with the program than are stormwater program managers. Try to spend 
some time with the municipal inspector talking informally about the program.  
 
First and foremost, during a site visit the municipal inspector should be able to determine whether illegal 
discharges are occurring or could be imminent from industrial/commercial facilities. Visiting a site during 
a rain event is optimal to observe potential issues. In the event that the inspector does feel immediate 
action is necessary, it is important that the inspector either have the legal authority to cease discharges and 
require immediate BMPs, or be aware of who does have this ability and under what legal authority. The 
inspector should be aware of all applicable ordinances, as well as administrative, civil, and criminal 
recourse in the event of non-compliance. The inspector should be aware of the enforcement escalation 
procedure or plan as well. 
 

TIP: 
It is a good practice to visit at 
least one facility with historic 
or existing compliance issues. 
This can be an excellent way to 
demonstrate how effective the 
inspection and enforcement 
program is, and often the 
inspector will welcome outside 
assistance and advice. 

As the inspector conducts the industrial or commercial inspection, 
observe the following: 

 Is the inspector knowledgeable about stormwater BMPs, 
requirements, and ordinances? 

 Is the inspector familiar with the applicable industrial 
stormwater general permit (state or federal)? 

 When inspecting an industrial facility, does the inspector 
check whether the facility has a waste discharge 
identification number, and does the inspector review the 
facility’s SWPPP? 

 Does the inspector use a checklist or otherwise document inspection findings in the field? 

 What kind of written feedback is provided to the operator and within what timeframe do 
violations need to be addressed?   

 What kind of report is generated as a result of the inspection?  Does it detail all problems found at 
the facility or does it document only that the inspection occurred? 

 Are findings from inspections tracked in a central location or database? 

 How does the inspector track follow-up inspections or enforcement actions? 

 Is the inspector thorough? Does the inspector walk the entire site and identify all potential 
pollutant sources? 

 Does the inspector note flow pathways and check for discharges from the facility at outfalls or to 
storm drain inlets? 

 Is the inspector able to educate the facility manager on proper BMPs or requirements? What 
educational material is provided? 

Document all findings in the field in as much detail as possible. An Industrial/Commercial Inspection 
Worksheet has been included as Appendix C to assist in this documentation.  
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Elements to Address During a Phase II MS4 Program Evaluation 

 Has the permittee identified specific business sectors that might be a significant source of 
stormwater pollutants to the MS4?   

 What type of educational program has been developed to address stormwater discharges from 
industrial facilities and commercial businesses?  

 What type of brochures, handouts, or guidance on BMPs is provided to these businesses by the 
permittee? 

 How is this information provided? As a result of complaints or illicit discharge incidents? During 
training events? During professional organization presentations? 

 How does the permittee evaluate the effectiveness of education and outreach efforts in terms of 
measuring changes in stormwater management and pollution prevention practices at industrial 
facilities and commercial businesses? 

 
Common Issues Identified During Program Evaluations 
The following are some typical problem areas associated with the industrial/commercial SWMP 
component. These areas should be closely considered during evaluations: 
 

 The permittee has yet to fully implement an inspection program for industrial and/or commercial 
facilities. 

 The inventory of industrial/commercial facilities is not complete and is not regularly updated. 

 Facilities have not been prioritized according to water quality threat. 

 The permittee has not conducted outreach to facilities on the types of stormwater BMPs that 
should be implemented. 

 Industrial/commercial inspectors have not been trained on stormwater BMPs and requirements. 

 The permittee does not have a process to identify non-filers to the permitting authority. 

 The permittee lacks written procedures and standards for conducting industrial/commercial 
inspections and for enforcement. 

 The permittee cross-trains existing inspectors (e.g., pretreatment, food safety) to perform 
stormwater inspections but does not provide adequate time and resources to perform them. 
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4.7 Illicit Discharge Detection and Elimination 
 
Regulatory Requirements 

Federal Regulations 
 Phase I MS4 Regulations 
122.26(d)(2)(iv)(B)  

 
 Phase II MS4 Regulations 
40 CFR 122.34(b)(3) 

EPA’s federal regulations for the stormwater Phase I and Phase II 
MS4 regulations are listed at right. NPDES MS4 permits must 
address these requirements and often include more specific 
requirements. 
 
Common Activities 
 
Legal Authority 
Permittees must develop and implement an effective program to 
prohibit illicit discharges from entering the MS4. The prohibition of 
illicit discharges should be linked to legal authority to ensure proper 
enforcement. This legal authority can be included in public health 
and safety regulations, specific stormwater regulations, sewer use 
bylaws, local ordinance, or a combination of several parts of the 
code.  
 
Mapping 
Phase I MS4 permittees should have developed a map of known 
municipal outfalls discharging to waters of the United States as part 
of their source identification conducted for Part I of their NPDES 
application. Phase II permittees are required to develop a map of 
outfalls and the names of locations of all waters of the United States 
that receive discharges from those outfalls. To be useful, these maps 
should also include the storm drain pipe network and catch basin 
locations, along with other relevant information such as the location of stormwater treatment facilities, 
watershed boundaries for each outfall, critical land uses and pollutant sources, and municipal facilities. 
Outfalls and drainage areas should be prioritized in order of their potential to be a source of illicit 
discharges. Ideally, this information would be managed in a database linked to a GIS. 

Resources 
 Menu of BMPs 
www.epa.gov/npdes/stormw
ater/menuofbmps  
 Illicit Discharge Detection 
and Elimination: A Guidance 
Manual for Program 
Development and Technical 
Assessments 
www.cwp.org/  
 Illicit Discharge Detection 
and Elimination Manual 
www.neiwpcc.org/PDF_Doc
s/iddmanual.pdf 

 
Field Screening 
Field screening of outfalls during dry weather can help to identify illicit discharges in priority areas. Of 
particular concern are areas of older development, areas with a high concentration of automobile-related 
industries, and areas with high concentrations of industrial facilities among others. Documentation of the 
illicit discharge detection and elimination (IDDE) program component in the SWMP Plan should include 
a detailed summary of the departmental responsibility for field activities, frequency of inspections, 
inspection procedures, inspection equipment, and documentation procedures for field activities. 
 
Investigation of Potential Illicit Discharges 
Municipalities should have a written procedure for how they will locate, eliminate, and prevent illicit 
discharges to the MS4. The procedure should address both spills and illegal connections to the MS4 and 
should be available to all staff responsible for responding to illicit discharges. The procedure should also 
specify how spills and illicit discharge incidents are tracked. 
 
Spill Response and Prevention 
The purpose of spill response programs is to reduce the risk of spills and improve response and cleanup 
when they occur. These programs usually require coordination among fire, police, health, and public 
works departments. The departments responsible for implementing the program should be identified and 
the SMWP should address employee training, reporting procedures, spill containment, storage and 
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disposal activities, documentation, and follow-up procedures. For each of these elements, particular 
attention should be given to good housekeeping and materials management practices. Procedures can be 
implemented through modification of ordinances and enforcement or through coordination with existing 
spill prevention or spill containment programs. Most permittees address this element through the 
development of a spill response plan.  
 
Public Awareness and Reporting Program 
Permittees should promote, publicize, and facilitate public reporting 
of illicit discharges or water quality impacts associated with 
discharges to the MS4 or receiving waters. Typical public awareness 
and reporting programs may include developing a hotline number, 
educating school students, using inserts in utility bills, and 
developing media announcements. Permittees should have a system 
in place to quickly route all public calls to appropriate staff, track the 
calls, and document response and enforcement, if used, for reporting 
purposes.  
 
Proper Management of Used Oil and Toxics 
Permittees should provide information on where the public can safely recycle or dispose of used oil and 
toxic materials to minimize illegal dumping. 

TIP: 
Maintenance field crews are 
usually the best “eyes and 
ears” available to the permittee 
to detect illicit discharges and 
illegal dumping activities. It is 
important that the information 
observed in the field is 
communicated the appropriate 
staff for follow up and outreach. 

TIP: 
IDDE public awareness efforts 
are often discussed during the 
evaluation of the public 
education and involvement 
program. 

 
Preventing Sanitary Sewer Discharges 
Although not a specific requirement of Phase II programs, Phase I 
MS4 permittees are required to limit infiltration to the MS4 of 
seepage from municipal sanitary sewers. Many permittees have 
developed a sanitary sewer overflow program to address discharges 
from their sanitary sewers. Others have developed programs to 
promote proper maintenance of septic tanks. 
 
Education and Training 
Training for staff should include spill response procedures and 
procedures on how to locate, eliminate, and prevent illicit 
discharges. Permittees should also educate the public on the hazards 
of illegal dumping and illicit discharges to the MS4. 
 
Evaluating Illicit Discharge Detection and Elimination Programs 
Common sources of illegal, non-stormwater discharges include sanitary wastewater, automobile 
maintenance waste products such as motor oil or antifreeze, laundry wastewater, household toxic 
substances, spills from car accidents, runoff from excess irrigation, and industrial sources of cooling 
waters, rinse water, and other process wastewater. Although these illicit discharges can enter the storm 
sewer system in various ways, they generally result from either direct connections (e.g., wastewater 
piping either mistakenly or deliberately connected to the storm drains) or indirect connections (e.g., 
infiltration into the storm drain system or spills). Illicit discharges can be further divided into those 
discharging continuously and those discharging intermittently.  
 
Phase I NPDES MS4 regulations require that a program be developed to detect and remove illicit 
discharges into the storm sewer by prohibiting these discharges, field screening outfalls, investigating 
potential illicit discharges, controlling the infiltration of sanitary sewage into the storm sewer, and 
developing programs for spill response and prevention, public awareness and reporting, and used oil and 
toxics disposal.  
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Typically, staff charged with implementing the IDDE SWMP component are from multiple departments 
and agencies, although this varies from permittee to permittee. The primary responsibility for detecting 
and investigating illicit discharges normally falls to the public works department. Public works field 
crews are in the field every day and are the best source of information about what is happening in the 
permit area. Also, public works departments often have access to the maps and equipment necessary to 
track discharges to their source. Normally, public works field staff are not authorized to use enforcement 
against dischargers, so code enforcement staff may be necessary to investigate cases. Many permittees use 
the fire department for cleanup of spills, and sometimes police departments are charged with manning a 
“hotline” for complaints called in by citizens and for ultimately investigating dumping or other illegal 
activities. 
 
Before the Program Evaluation 
To prepare for the IDDE program evaluation, an evaluator should 
review or obtain the following information prior to the evaluation: 
 

 MS4 NPDES permit provisions. Review the permit 
requirements for the IDDE program to identify any specific 
requirements, such as a proactive outfall screening. The NPDES permit will serve as the primary 
basis for the program evaluation.  

 SWMP provisions. The permittee’s SWMP planning document(s) will describe the activities and 
BMPs they have committed to implement and may include measurable goals that provide 
deadlines for program implementation. 

 Latest annual report. The annual report should be reviewed to identify past activities and help 
you become familiar with the IDDE program. 

 
Records Review 
Consider reviewing the following records during the on-site evaluation to determine the permittee’s 
capabilities and extent of implementation. 
 

Documentation What to Look For

Ordinance and policies  Code which allows the permittee to prohibit illicit discharges 
from commercial, industrial, or residential sources 

 Should include or reference an enforcement escalation policy 

Enforcement escalation policy  Should describe the process for eliminating the source of an 
illicit discharge and for obtaining recourse or abatement if 
necessary 

 Should describe which staff are authorized to enforce the 
applicable ordinances and which enforcement mechanisms are 
available 

Illicit discharge tracking records 
and databases 

Database or other system used to track the following information: 
 The number and type of illicit discharges located in the permit 
area 

 Follow-up actions once discharges are located 
 Locations of discharge incidents (e.g., on a map or in a GIS) 

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 

January 2007 87 EPA-833-R-07-003

0039675



CHAPTER 4.7: ILLICIT DISCHARGE DECECTION AND ELIMINATION 
 

Documentation What to Look For

Dry-weather monitoring or 
screening records 

 Describes the location and description of dry weather flows 
 Monitoring data associated with a discharge 
 Information about the source of a discharge and actions take to 
identify sources 

Spill Response Plan and records  These records may be maintained by a different agency such 
as the fire department, but the permittee should have access to 
the information and be provided a regular report of spills that 
impact the MS4 

Recycled oil and household 
hazardous waste educational 
materials 

 These materials may be presented during the public outreach 
part of the evaluation 

Web site or other educational 
materials for reporting illicit 
discharges and dumping 

 Review educational materials to determine if the general public 
has adequate information to identify and report illicit discharges 

 Materials should have a reporting number that is viable 24 
hours a day 

Training records  Training records should be available to document that the 
permittee’s employees are regularly trained on recognize an 
illicit discharge 

 
 
Elements to Address During the Program Evaluation 
The NPDES regulations specifically require the following elements in an IDDE program for both Phase I 
and Phase II programs:  
 

 Legal authority 

 Mapping 

 Field screening 

 Investigation of potential illicit discharges 

 Spill response and prevention 

 Public awareness and reporting program 

 Proper management of used oil and toxics 

 Preventing sanitary sewer discharges 

 Education and training 

 
The common program elements are the key issues to consider during the review. For each of the elements 
listed above, this Guidance presents common program activities and questions to consider during the 
program evaluation. The questions are suggested for you to address each program component. Of course, 
a comprehensive program evaluation must be tailored to the specific issues associated with each permittee 
and should include more specific questions regarding the permittee’s permit structure and management 
challenges.  
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LEGAL AUTHORITY 

 Does the permittee have an ordinance to prohibit illicit discharges and dumping to the MS4? 

 What exclusions are included in this ordinance? 

 What enforcement mechanisms are authorized in the event of an illicit discharge being detected? 

 Has an enforcement escalation plan been developed?  

 
MAPPING 

TIP: 
The IDDE mapping and field 
screening discussion may need 
to be coordinated with the 
discussion of MS4 
maintenance activities. Ideally, 
the maps developed for public 
agency activities and for IDDE 
would be the same because 
often public works field 
maintenance crews are 
involved with inspections of 
outfalls. 

 Does the permittee have a map showing storm drain pipes, 
outfalls, and storm drain inlets? 

 Is the map readily available to the personnel who would 
respond to an illicit discharge incident? 

 Does the permittee have a map of the storm drain system 
showing the locations of outfalls and municipally maintained 
structural stormwater controls? 

 
 FIELD SCREENING 

 How are field screening areas identified? 

 Are areas of the MS4 prioritized based on incidents of illicit 
discharges, land use, dumping reports, etc.? 

 How often are field screening areas evaluated? 

 Are outfalls inspected during dry weather to identify any potential dry-weather discharges? What 
does the inspection include? 

 If dry-weather flows are present, are they being sampled to determine potential sources of 
pollutants? For what parameters?  

 Does the permittee have a database (or other method) to track locations of illicit discharges, 
spills, and illegal dumping? 

 Does the database track dry-weather monitoring or screening data? 

 
INVESTIGATION OF POTENTIAL ILLICIT DISCHARGES 

 Does the permittee have a procedure for tracing the source of an active illicit discharge? 

 Who performs the investigations? 

 Are these procedures written in a document or plan? 

 What equipment does the permittee use to find illicit discharges? 

 Does the permittee have equipment to videotape storm drains, or can it quickly contract out this 
work? 

 How are investigations tracked?  

 Has an enforcement response plan been adopted for use when an illicit discharge source has been 
located? 
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 Review complete paperwork trails for several illicit discharge events (including a spill and an 
unknown illicit discharge in the storm drain system). 

o Was the full investigation process documented? 

o Are adequate enforcement actions taken when required? 

 Does the permittee have the ability to collect cleanup and abatement costs from the responsible 
party? 

 
SPILL RESPONSE AND PREVENTION 

 Does the permittee have a clear set of procedures in place that details who is responsible for 
responding to spills and emergency situations? 

 Do field staff have spill containment supplies in their vehicles, and are they trained to contain 
minor spills? 

 Is a contractor or other entity available for larger spills? 

 Does the permittee have the ability to collect cleanup and abatement costs from the responsible 
party? 

 How are spills and spill response tracked to ensure adequate reporting? 

 
PUBLIC AWARENESS AND REPORTING PROGRAM 

 Does the permittee prioritize subwatersheds or neighborhoods and assign resources for 
educational efforts based on frequency and types of illicit discharge incidents?  

 Is there a general phone number or “hotline” in the phone book or Web site that people can call to 
report a spill or dumping? 

 What types of public outreach materials are available to publicize public reporting? 

 Does the permittee track the number of public calls or complaints reporting illicit discharges? 

 
PROPER MANAGEMENT OF USED OIL AND TOXICS 

 Assess education activities, public information activities, and other appropriate activities to 
facilitate the proper management and disposal of used oil and toxic materials such as household 
hazardous waste. 

 Does the permittee have recycling or collection facilities to which the public can take used oil and 
other toxics? 

 What type of toxics does the permittee manage recycling and disposal? 

 
PREVENTING SANITARY SEWER DISCHARGES 

 Has the permittee conducted any studies or evaluations to determine whether sanitary sewers are 
contributing pollutants to the MS4? 

 What is the extent of infiltration and inflow into the sanitary sewer system? How is this impacting 
discharge from the MS4? 

 If the permittee also operates a sanitary sewer system, do they have procedures to prevent sewage 
spills and SSOs to the MS4? 
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EDUCATION AND TRAINING 

 What type of training do field staff (e.g., storm sewer maintenance crews, street sweepers) receive 
on spill response and IDDE? 

 Are staff generally educated about what illicit discharges are and how to report them?  

 
In-Field Program Evaluation Activities 
IDDE activities can be difficult to evaluate in the field. If, during an on-site evaluation, the permittee 
receives a report of a potential illicit discharge, you could accompany the response staff (if allowed) to 
view their response procedures. Other in-field activities include viewing the equipment available for 
responding to illicit discharge events (e.g., response trucks, spill containment equipment, video equipment 
for investigating storm drains) and talking to field staff about their knowledge of and training in illicit 
discharge identification, reporting, and response. 
 
Another field activity is observing the dry-weather screening program. Staff can take you to 
screening/sampling points to demonstrate the permittee’s dry-weather sampling procedures.  An Outfall 
Visual Inspection Worksheet has been included in Appendix C to assist in this field inspection. 
 
Although field activities are somewhat subjective, during all field activities you should get a sense of 
whether the staff are aware of illicit discharges and proactive in identifying and addressing them. For 
example, if the industrial inspector observes obvious illicit discharges while driving to an inspection, does 
the inspector ignore these incidents or stop and report them? 
 
Common Issues Identified During Program Evaluations 
The following are some areas in which past on-site program evaluations have found problems with IDDE 
program components. Consider these activities as you conduct evaluations: 
 

 IDDE programs are largely reactionary spill response programs and do not contain a proactive 
element to detect or prevent discharges. 

 The permittee lacks adequate documented procedures for how to conduct illicit connection and 
illegal discharge investigations (e.g., the permittee does not have written procedures for tracking 
and identifying the source of a discharge). 

 The permittee fails to conduct any dry-weather screening to identify illicit discharges. 

 If a discharge is found, the permittee does not have specific criteria, which could include numeric 
criteria, to determine whether the discharge is illicit. In most cases, unless the discharge is 
obviously illicit (e.g., presence of discoloration, oil sheen), the permittee assumes the discharge is 
either irrigation runoff or groundwater and does not conduct further investigation of the quality or 
source of the discharge. 

 Staff are not adequately trained on illicit discharge identification, reporting, and response. 

 The permittee does not track illicit discharge events and does not target areas of the MS4 for 
additional inspection based on areas with past incidents. 
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5. Post-Evaluation Activities 
 
5.1 Preparing the Written Report  
After the MS4 SWMP evaluation, it is important that a written description of findings is provided to the 
permittees. Using only an oral outbrief is not a sufficient way to convey any recommendations or 
requirements for program improvement. Keep in mind that an NPDES permit is a contract between the 
permittee and the permitting authority and all correspondence regarding that contract should be in writing. 
Also, remember that a SWMP evaluation is typically taken very seriously by MS4 staff and management. 
The written findings often are distributed amongst upper management or to the governing body of the 
MS4 (i.e., city council). And finally, the permittee has undoubtedly invested numerous staff hours 
preparing for the evaluation and providing you with necessary information during the on-site evaluation 
itself.  Therefore, it is incumbent upon you to take the necessary time to develop a concise, thorough, and 
fair written assessment of the findings obtained. 
 
As soon as possible after the evaluation, it is recommended that you review all notes and supporting 
information obtained prior to and during the on-site evaluation and document the findings and 
conclusions. As a general guideline, the final report should be provided to the permittee within 6 to 8 
weeks after the evaluation.  Less time may be needed to prepare a report for an abbreviated program 
evaluation or for a screening level evaluation.  On the other hand, more time may be needed if contractors 
perform the evaluation because the draft report would need to be reviewed by permitting authority staff to 
approve all findings, conclusions, and recommendations.   
 
Conclusions drawn should be defensible and based on permit requirements and conditions, the SWMP, 
measurable goals, or a best professional judgment interpretation of the NPDES regulations and Clean 
Water Act. In addition, it is critical that conclusions drawn are consistently applied to all permittees 
evaluated. If a permitting authority uses more than one staff person to conduct an evaluation, an effort 
should be made to calibrate assessment techniques to ensure equitable evaluations. This can be 
accomplished by daily discussions amongst the evaluators to compare findings during the evaluation as 
well as quality assurance reviews of the resulting evaluation report.  
 
The report should state which permittee(s) were evaluated, for what SWMP components, the date, a basic 
description of how the evaluation was conducted, relevant findings, and any recommendations for future 
evaluations or follow-up activities.  
 
Depending upon the goals of the evaluation, there are many different ways to document the findings:  

 Determination of compliance status. If assessing the compliance status of a permittee with its 
MS4 permit and SWMP is the only goal of an evaluation, then the report can very simply, 
describe each permit requirement the MS4 is not complying with and the associated requirement. 
The report can also indicate the areas of compliance as well, or state up front that if the permit 
requirement is not discussed in the report, no recommendations or requirements apply to that 
item. 

 Assistance with permit issuance or renewal process. If the evaluation is conducted after the 
issuance of a new permit or during renewal of an existing permit (Phase I or Phase II MS4s), the 
report might discuss recommendations for effective implementation of the new SMWP or discuss 
recommended changes to the existing SWMP determined during the audit.  
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 Assessing pollutants of concern. If the permitting authority 
conducted the evaluation to assign an applicable waste load 
allocation, or to assist the permittee in implementing the 
waste load allocation for a particular pollutant of concern, 
the report may focus on only those components which 
minimize that pollutant. Or the report may make 
recommendations about how the SWMP could be changed 
to better address an existing waste load allocation. 

EXAMPLE FINDING: 

The Parks and Recreation 
Department has developed a 
pollutant-based BMP manual. 

The manual is innovative in 
that a diverse work group first 
identified the pollutants of 
concern and then developed 
suites of BMPs to minimize 
their occurrence or impacts on 
receiving waters. The resulting 
manual provides about 30 
individual BMPs grouped into 
four categories: organic, 
chemical, maintenance, and 
administrative.  

Each BMP description provides 
procedures; maps; monitoring 
frequency; additional 
references; the names of city 
and non-city employees who 
perform the task; site-specific 
equipment needs; possible 
locations of use; possible 
surfaces affected; procedures 
for spilled, dumped, or 
mishandled products or 
activities; evaluation criteria; 
and the staff responsible for 
BMP development.  

People from multiple 
department sections 
collaborated on the BMPs to 
ensure that they are 
appropriate and can be 
implemented. The manual 
could be a guide for other city 
departments or Phase I and II 
programs throughout the 
country because it describes 
the entire BMP development 
process from conception 
through field-testing.  

As previously stated, the most common goal of an evaluation is to 
determine compliance with an existing permit. In this instance, in 
addition to providing recommendations for improvement or required 
actions to gain compliance, the permitting authority may find it 
helpful to provide positive feedback as well. Typically, it is not 
advisable to describe SWMP components that are not associated 
with a particular evaluation finding as this type of descriptive detail 
is found in the annual reports.  
 
Findings can be divided into three categories:  

1. Permit violations. Permit violations are areas where the 
evaluation found the permittee not in compliance with a 
specific permit requirement or SWMP commitment. Use of 
the qualifier “potential” can be used depending on the severity 
of the violation. 

2. Program deficiencies or recommendations for 
improvement. Program deficiencies are areas of concern 
impeding effective program implementation. They are 
typically areas where the permit or SWMP does not describe 
specifically how the permittee should conduct an activity, yet 
the permitting authority evaluator believes the permittee 
should alter how they conduct the activity to meet water 
quality goals. Deficiencies can also be areas where future 
permit violations could result if the permittee continues on its 
present path. 

3. Positive or commendable program elements. Positive 
program elements indicate activities that are “above and 
beyond” the requirements of the permit and SWMP. It is 
always a good idea to commend innovative approaches and 
techniques utilized by permittees. Not only does this 
encourage the permittee to continue implementing the 
program, it allows other permittees to learn about the approach 
if they read the evaluation document. 

The following are format suggestions to use when drafting findings 
from the MS4 program evaluation: 

 Organize findings by program component (e.g., all findings related to the industrial/commercial 
facilities component) 

 Group similar findings for that component together (i.e., all positive attributes) 
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 Provide a heading for each individual finding that is a 
complete sentence and that clearly summarizes the 
significant point. For example, if there is a permit violation, 
the heading should state what the permittee is doing that is a 
violation: “The City does not currently inspect all industrial 
facilities annually as required by the permit.” 

 Describe each finding in detail. The narrative description 
should clearly define the finding and then describe the 
supporting information obtained or observed during the 
evaluation that led to this conclusion. The finding narrative 
should describe what the permittee was required to do 
(which is particularly important for a permit violation), 
briefly restate (paraphrase) the finding, and then provide the 
information obtained during the evaluation that supports this 
finding in as much detail as possible. When describing a 
positive attribute the finding should clearly state how the 
activity being described is innovative and not merely 
compliant. 

 Insert applicable permit citations and language in potential 
permit violations. If a program deficiency relates to a 
particular part of the permit or SWMP, be sure to cite the 
appropriate language as well.  

In some cases, it might not be possible to determine compliance with 
a program component because of the limitations of the MS4 
program evaluation process (i.e., not reviewing each industrial 
inspection report), because of time constraints, or because the 
requirement itself is not definable. The written report should then 
state that this is the case and provide as much supporting information as possible, such as “Compliance 
with public education and participation permit requirements could not be determined because…” If there 
were no findings of note for a particular SWMP component, it is important to state this fact so it is clear 
that the component was reviewed: “No recommendations or requirements were identified for this program 
component.”  

EXAMPLE FINDING: 

The City has failed to notify 
industries and commercial 
facilities of the stormwater 
requirements and appropriate 
BMPs for implementation. 

Part F.3.b(4) of the permit 
requires the permittee to 
implement, or require the 
implementation of, designated 
minimum BMPs (based on the 
site's threat to water quality 
rating) at each industrial site 
within its jurisdiction. BMP 
implementation was to occur by 
no later than 365 days after the 
permit was adopted. At the 
time of the evaluation, the City 
had yet to implement, or inform 
applicable industrial sites of 
their responsibility to 
implement, appropriate BMPs. 
The City needs to inform all 
applicable industrial sites of 
their responsibility and also 
needs to provide them with the 
minimum BMPs outlined in the 
SWMP.  

 
After an MS4 program evaluation report is developed, the permitting authority typically distributes the 
report to the permittee(s) evaluated with a cover letter summarizing the findings of the evaluation and any 
enforcement action being taken or corrections required. It is important that the report be distributed in a 
timely manner to ensure that requirements and recommendations can be instituted by the permittee(s). 
 
The cover letter should request a written response within a specific time period (e.g., 30 to 60 days) 
addressing any permit violations or deficiencies noted. Normally, permittees are given an opportunity to 
refute findings or appeal violations noted. A meeting also can be scheduled with the permittee(s) to 
discuss proposed modifications to its SWMP to address the permit violations and deficiencies described 
in the report. In either case, the permitting authority should request a formal response describing the 
compliance process and schedule including appropriate milestones. The permitting authority should 
review the response and continue to work with the permittee(s) to improve the SWMP per the evaluations 
findings. 
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Photo Logs 
Photo logs are used to visually illustrate items noted during field 
inspections. A photo log can be an important part of an MS4 
program evaluation report and can assist a permitting authority in 
assessing potential permit violations. It is important to keep in mind 
that you are not inspecting the actual construction sites and industrial 
facilities visited for compliance with general permit or SWPPP 
conditions, but documenting the condition of these facilities with 
photos can help to assess compliance with MS4 permit conditions.  
 
To address potential legal concerns related to digital photographs, 
EPA published a guidance document on the use of digital 
photographs—Digital Camera Guidance for EPA Civil Inspections 
and Investigations.  This document identifies requirements necessary to ensure the integrity of digital 
pictures.  It addresses image capturing, storage, and handling and provides an overview of digital camera 
technology, peripheral equipment, and recommended steps. If digital images are to be used in court, their 
credibility usually depends on reliability, reproducibility, and security. As stated in the guidance, it is 
acceptable to make changes to digital images such as cropping, enlarging, or making them lighter/darker 
to improve the sharpness, provided the evaluator does all the following:  

TIP: 
Photos do not need to be used 
in the MS4 program evaluation 
report. An evaluator can take 
photos to help remember 
issues identified during field 
visits. The photos can also help 
you build a photo library of 
stormwater BMPs and 
problems.  

 

 Records how, when, and where the picture was taken, 

 Logs the steps used in processing the image when they include techniques other than those used 
in a traditional photographic darkroom, 

 Complies with a written SOP that includes the recommended steps set forth in this document, and 

 Ensures the preservation of the original digital image. 

 
To view EPA’s Digital Camera Guidance for EPA Civil Inspections and Investigations, visit 
http://www.epa.gov/compliance/resources/publications/monitoring/cwa/inspections/npdesinspect/npdesin
spectapph.pdf.  
 
In general, it is important to keep careful notes of the photographs taken, including location and why the 
photograph was taken. It is helpful for the first photo taken to be of the facility sign or building. This 
helps to orient the photo log layout when photos are viewed after the evaluation.  
 
For an MS4 program evaluation, it is not necessary to photo document all aspects of the facilities 
inspected, however, photos should be used to highlight issues on site that may lend credence to an issue 
described in the MS4 program evaluation report. For example, stormwater problems at a municipal 
maintenance yard should be documented with photos to provide additional documentation of problems. 
During inspections of construction sites or industrial facilities, photos can help document the issues the 
permittee’s inspector addressed. At a minimum, even if the photos are not used in a formal report, the 
photos can help recall conditions at the sites visited. 

Taking Photos 
A digital camera should be used to take pictures where possible. Also, it is usually not necessary to set the 
resolution of the camera to its highest settings—most photo logs do not need high-resolution photos. 
Additional tips on taking good photos during an MS4 program evaluation include: 
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 Take lots of pictures. With digital cameras, deleting extra photos is easy. For something 
particularly important, take at least 4-5 pictures. 

 Use photos to identify sites. When inspecting multiple sites, use the first picture to photograph 
the sign, SWPPP cover, or file name to be able to identify the facility later. 

 Consider perspective. Have someone stand in the photo or place something of recognizable size, 
like a hard hat or clip board, to gain perspective. 

Creating Photo Logs 
Photo logs are often created using word processing software or presentation (e.g., PowerPoint) software. 
The following steps for creating a photo log are based on Microsoft Word: 

 It is recommended that photo logs be created in Microsoft Word and the photos saved in a 
standard format such as jpeg or gif. Consider the resolution of the photos: many reports are made 
available electronically, and high-resolution photos can cause file size to exceed many users’ 
download capabilities. 

 Size the photos to be 3.5” tall with the width set by Microsoft Word for landscape view and 3.5” 
width with the height set by Microsoft Word for portrait view. 

 Center the photos and captions on the page. (Note: Microsoft Word requires that the picture 
layout not be “in line with text” in order for the photo to be centered on the page.) Generally a 
page will have two landscape oriented photos or one portrait. 

 Each photo should be numbered. 

 Document the date and/or time to help identify photos. 

 Photo captions should briefly describe what is observed in the picture and the location (both the 
facility or site name and the location within the facility or site). 

 A photo log can contain a separate narrative to describe the findings, or individual photos can be 
referred to within the body of the MS4 program evaluation report. 

 

 
Photo 1:  Improperly installed silt fence 
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5.2 Follow-Up Activities 
An MS4 program evaluation can result in several different follow-up activities, from enforcement to 
technical assistance to permit reissuance. Several of these activities are described below. 
 
Technical Assistance 
Many MS4 program evaluation findings will result in a deficiency that requires the permittee to modify or 
improve a program area to achieve compliance. The permitting authority can help ensure compliance by 
providing technical assistance to the permittee on issues related to these deficiencies. As a reference and 
useful tool for permittees, EPA has developed case studies of selected stormwater programs available at 
http://cfpub.epa.gov/npdes/stormwater/casestudies.cfm  
 
Where necessary, the permitting authority may wish to provide additional technical assistance or training 
to address specific deficiencies identified during the evaluation. 
 
Follow-Up MS4 Program Evaluations 
Follow-up MS4 program evaluations should be conducted where major deficiencies have been identified 
and the permittee needs additional time to correct them. The permittee should be given time to correct any 
deficiencies, but a follow-up evaluation should be scheduled for deficiencies that cannot be documented 
via annual reports or written correspondence. 
 
Targeted Evaluations 
If an MS4 program evaluation identifies a program area that appears to be a common problem amongst 
several permittees, then the permitting authority may want to conduct targeted evaluations of that 
program area at additional permittees. For example, if stormwater compliance problems are identified at 
most of the public works yards visited, the permitting authority might want to target additional 
inspections for those yards.  
 
Permit Issuance or Renewal 
A thorough review of submitted annual reports along with an on-site evaluation is very helpful when 
issuing MS4 permits. Specific permit requirements could be drafted to address any deficiencies identified 
during the evaluation. Also, the evaluation may reveal current permit requirements that are no longer 
applicable or need to be revised to meet current conditions. An MS4 program evaluation is also an 
excellent time to collect additional data for permit reissuance, or verify data or clarify information 
submitted with the permit reapplication. 
 
MS4 Enforcement 
Taking enforcement on a violation identified during an evaluation will obviously depend on a variety of 
factors including the severity of the violation, any discharge to a water of the U.S., history of past 
violations, and other factors. To make a case for an enforcement action, it is important to collect 
information that documents the violation, including copies of records, photographs, or other 
documentation. An enforcement action is the last course of action to ensure compliance, but even the 
possible threat of an enforcement action will usually help bring about compliance. 
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Appendix A – Glossary & Acronyms 
 
Authorized Program Or Authorized State – A state, Territorial, Tribal, or interstate NPDES program 
which has been approved or authorized by EPA under 40 CFR Part 123. 
 
Best Management Practice (BMP) – Policies or practices that prevent, reduce, or mitigate the impacts 
of stormwater runoff.  These methods can be structural (e.g., devices, ponds) or non-structural (e.g., 
policies to reduce imperviousness). BMPs classified as “non-structural” are those that rely predominantly 
on behavioral changes rather than construction in order to be effective. “Structural” BMPs are engineered 
or constructed to prevent or manage stormwater. BMPs are often further classified into (1) source control 
BMPs to prevent pollution, (2) water quality BMPs to reduce or prevent pollutants in runoff, (3) flow 
control BMPs to reduce the volume of stormwater and (4) infiltration BMPs to increase infiltration. 
 
Best Professional Judgment (BPJ) – Using all reasonably available and relevant data to make a 
decision. 
 
CIP – Capital Improvement Project 
 
Clean Water Act – Clean Water Act or the Federal Water Pollution Control Act, 33 U.S.C. section 1251 
et seq. 
  
Construction General Permit (CGP) – Where EPA is the permitting authority, the Construction 
General Permit (CGP) outlines a set of provisions construction operators must follow to comply with the 
requirements of the NPDES stormwater regulations. The CGP covers any site one acre and above, 
including smaller sites that are part of a larger common plan of development or sale, and replaces and 
updates previous EPA permits. 
 
Co-permittee  –  A permittee to a NPDES permit that is only responsible for permit conditions relating 
to the discharge for which it is operator. 
 
Combined Sewer Overflow (CSO) – A discharge of untreated wastewater from a combined sewer 
system at a point prior to the headworks of a publicly owned treatment works. CSOs generally occur 
during wet weather (rainfall or snowmelt). During periods of wet weather, these systems become 
overloaded, bypass treatment works, and discharge directly to receiving waters. 
 
Comprehensive Plan – A general plan that identifies a community’s long-range growth and 
development goals.  Comprehensive plans and watershed plans often overlap in areas of natural resources, 
analysis of current conditions, and growth trends.  Comprehensive and/or watershed plans often include 
smaller subarea plans, with additional details on infrastructure, open space, parks, neighborhood design, 
drainage, and circulation. 
 
DOT – Department of Transportation 
 
EPA – United States Environmental Protection Agency 
 
Floatables – Plastics and other floating debris (e.g., oil, grease, toilet paper). 
 
General permit – An NPDES permit issued under 40 CFR 122.28 that authorizes a category of 
discharges under the CWA within a geographical area. A general permit is not specifically tailored for an 
individual discharger. 
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Geographic Information System (GIS) – A computer application used to store, view, and analyze 
geographical information, especially maps (taken from the American Heritage Dictionary). 
 
IDDE – Illicit Discharge Elimination and Detection 
 
Illicit Discharge – Any discharge to a municipal separate storm sewer that is not composed entirely of 
stormwater, except discharges pursuant to a NPDES permit and discharges resulting from fire fighting 
activities. 
 
Impervious Surface – A hard surface area that either prevents or retards the entry of water into the soil 
mantle as occurs under natural conditions (prior to development), and from which water runs off at an 
increased rate of flow or in increased volumes. Common impervious surfaces include, but are not limited 
to, rooftops, walkways, patios, driveways, parking lots, compacted soil, and roadways. “Effective 
impervious surface” is commonly used to describe impervious surfaces connected to receiving water 
directly or with a conveyance device (e.g., curbs, pipes, gutters). 
 
Integrated Pest Management (IPM) – Planned program that coordinates economically and 
environmentally acceptable methods of pest control with the judicious and minimal use of toxic 
pesticides. IPM programs are based on a careful assessment of local conditions, including such factors as 
climate, crop characteristics, the biology of the pest species, agricultural practices, soil quality, and 
government regulations. The tactics employed range from changes in agricultural methods, such as better 
tillage to prevent soil erosion and interplanting of different crop varieties; natural biological weapons, 
such as the introduction of beneficial insects that eat the harmful species; and mechanical tools, such as 
vacuums that pull the insects off of the crops. Toxic pesticides are used only when all other methods have 
failed (taken from the Columbia Press Encyclopedia). 
 
MOU – Memorandum of Understanding 
 
MEP – Maximum extent practicable  
 
Multi-Sector General Permit (MSGP) – Authorizes the discharge of stormwater from industrial 
facilities, consistent with the terms of the permit, in areas of the United States where EPA manages the 
NPDES permit program. 
 
Municipal Separate Storm Sewer System (MS4) – A conveyance or system of conveyances (including 
roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-made channels, 
or storm drains):  (i) Owned or operated by a State, city, town, borough, county, parish, district, 
association, or other public body (created by or pursuant to State law)...including special districts under 
State law such as a sewer district, flood control district or drainage district, or similar entity, or an Indian 
tribe or an authorized Indian tribal organization, or a designated and approved management agency under 
section 208 of the Clean Water Act that discharges into waters of the United States.  (ii) Designed or used 
for collecting or conveying stormwater; (iii) Which is not a combined sewer; and (iv) Which is not part of 
a Publicly Owned Treatment Works (POTW) as defined at 40 CFR 122.2. 
 
National Pollutant Discharge Elimination System (NPDES) – A national program under Section 402 
of the Clean Water Act for regulation of discharges of pollutants from point sources to waters of the 
United States. Discharges are illegal unless authorized by an NPDES permit. 
 
Notice of Intent (NOI) – Submission of a completed NOI constitutes notice that the entity intends to be 
authorized to discharge pollutants to waters of the United States, from the facility or site identified in the 
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form, under a State or EPA general permit such as the Phase II MS4 General Permit, the Multi-Sector 
General Permit (MSGP) for industrial stormwater, or the Construction General Permit (CGP). 
 
Notice of Violation (NOV) – Enforcement mechanism used to inform regulated entities of 
noncompliance 
 
Outfall – A point source as defined by 40 CFR 122.2 at the point where a municipal separate storm 
sewer discharges to waters of the United States and does not include open conveyances connecting two 
municipal separate storm sewers, or pipes, tunnels or other conveyances which connect segments of the 
same stream or other waters of the United States and are used to convey waters of the United States. 
 
Permitting Authority – The United States Environmental Protection Agency, EPA, a Regional 
Administrator of the Environmental Protection Agency or an authorized representative. 
 
Pollutant of concern (POC) –  Any pollutant that has been identified as a cause of impairment in any 
water body to which the MS4 discharges. 
 
Publicly Owned Treatment Works (POTW) – A treatment works, as defined by Section 212 of the 
CWA, that is owned by the state or municipality. This definition includes any devices and systems used in 
the storage, treatment, recycling, and reclamation of municipal sewage or industrial wastes of a liquid 
nature. It also includes sewers, pipes, and other conveyances only if they convey wastewater to a POTW 
treatment plant [40 CFR 403.3]. Privately-owned treatment works, Federally-owned treatment works, and 
other treatment plants not owned by municipalities are not considered POTWs. 
 
Sanitary sewer overflow (SSO) – Occasional unintentional discharges of raw sewage from municipal 
sanitary sewers. SSOs have a variety of causes, including but not limited to severe weather, improper 
system operation and maintenance, and vandalism. EPA estimates that there are at least 40,000 SSOs 
each year.  
 
Stormwater – Stormwater runoff, snow melt runoff, and surface runoff and drainage. 
 
Stormwater Pollution Prevention Plan (SWPPP) – Plan developed to minimize the discharge of 
pollutants from an industrial site (including construction activities) to the maximum extent practicable 
using BMPs. 
 
Total Maximum Daily Load (TMDL) – A water quality assessment that determines the source or 
sources of pollutants of concern for a particular waterbody, considers the maximum amount of pollutants 
the waterbody can assimilate, and then allocates to each source a set level of pollutants that it is allowed 
to discharge (i.e., a wasteload allocation).  
 
Waters of the United States – 1. All waters which are currently used, were used in the past, or may be 
susceptible to use in interstate or foreign commerce, including all waters which are subject to the ebb and 
flow of the tide; 2. All interstate waters, including interstate wetlands”; 3. All other waters such as 
interstate lakes, rivers, streams (including intermittent streams), mudflats, sandflats, wetlands, sloughs, 
prairie potholes, wet meadows, playa lakes, or natural ponds the use, degradation, or destruction of which 
would affect or could affect interstate or foreign commerce including any such waters: a. Which are or 
could be used by interstate or foreign travelers for recreational or other purposes; b. From which fish or 
shellfish are or could be taken and sold in interstate or foreign commerce; or c. Which are used or could 
be used for industrial purposes by industries in interstate commerce;  4. All impoundments of waters 
otherwise defined as waters of the United States under this definition;  5. Tributaries of waters identified 
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in paragraphs (1) through (4) of this definition;  6. The territorial sea; and 7. Wetlands adjacent to waters 
(other than waters that are themselves wetlands) identified in paragraphs 1. through 6. of this definition. 
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EXECUTIVE SUMMARY 
 
 
The federal Clean Water Act requires that discharges from large and medium municipal 
separate storm sewer systems (MS4) be in compliance with National Pollutant Discharge 
Elimination System (NPDES) permits.  The Clean Water Act further requires that the 
discharge of pollutants from the MS4 is to be reduced to the “maximum extent 
practicable” (MEP).  The NPDES permits for MS4s, adopted by the Regional Water 
Quality Control Boards (Regional Water Boards) require the municipalities to implement 
various programmatic elements that have the goal of reducing the pollutants in the storm 
water discharges. 
 
One of the challenges that the Regional Water Boards, municipalities implementing 
storm water programs, and the public have faced when reviewing program 
implementation, is assessing whether or not the programs are in fact improving water 
quality.  Assessment of a program as a whole and linking activities conducted with water 
quality improvement are difficult tasks.  It may not be possible to immediately assess a 
program as a whole, but it is possible to begin developing assessment tools that use a 
system of tiers or levels that eventually lead to an assessment of the program as a whole.   
 
While the determination of whether or not water quality is improving as a result of storm 
water program implementation may take years, efforts need to be taken now in order to 
begin the process of evaluating the storm water program implementation as a whole in 
order to better understand the relationships between implementation and water quality. 
 
This paper lays out a framework for assessing the effectiveness of MS4 program 
implementation as a whole, rather than looking at the individual programmatic elements. 
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Guidance for Assessing the Effectiveness of Municipal Storm Water Programs and 
Permits 

 
I. Purpose of this Guidance Document  
The purpose of this guidance document is to assist the State Water Resources Control 
Board (State Water Board) and Regional Water Quality Control Boards (Regional Water 
Board) (collectively, Water Boards) in assessing the effectiveness of the storm water 
programs being implemented by local agencies in compliance with NPDES permits 
issued for discharges from municipal separate storm sewer systems (MS4).  It establishes 
standardized concepts and terminology, presents a general framework for conducting 
assessments, and identifies issues to be considered in exploring and adopting specific 
permit conditions for assessment.  This document does not, and is not intended to provide 
guidance on substantive implementation requirements to be included in municipal storm 
water permits.  Such guidance would be beyond the scope of this document.  In 
accordance with the requirements of Water Code section 13383.7 (added by Assembly 
Bill 739, Chapter 610 of the Statutes of 2007 [Attachment A]), this document promotes 
the use of quantifiable measures for evaluating the effectiveness of municipal storm water 
programs and provides for the evaluation of all of the following: 
 
 “Compliance with storm water permitting requirements; 
 “Reduction of pollutant loads from pollution sources; 
 “Reductions of pollutants or stream erosion due to storm water discharge; and 
 “Improvements in the quality of receiving water in accordance with water quality 

standards." 
 
While the primary purpose of this document is to provide Water Board staff with the 
tools needed to assess effectiveness, storm water program managers within local agencies 
can also use the principles found in this document to assess the effectiveness of their 
program implementation.  
 
II. Introduction 
In California, there are currently 21 municipal storm water permits for large and medium 
MS4s (Phase I MS4 permits).  Collectively, the Phase I MS4 permits address the storm 
water discharges from approximately 300 cities, counties and special districts.  In 2003, 
the State Water Board adopted a general storm water permit for small municipal storm 
sewer systems (Phase II MS4 permit), which addresses municipal areas with populations 
less than 100,000 that are either located within a census-defined “urbanized area” or 
designated as subject to permit pursuant to the terms of the Phase II MS4 permit.   
 
The MS4 permits require the implementation of programs that have many substantive 
elements, including, but not limited to: public education and outreach; commercial, 
industrial and construction activities inspection; illegal connection/illicit discharge 
detection and elimination; and post-construction storm water controls.  The Water Boards 
generally presume that the effective implementation of these programs will result in 
improved water quality.  However, making the connection between program 
implementation and water quality improvement has been a challenge for regulators and 

 2

0039692



permittees.  Water Board staff often evaluate program implementation activities and are 
not always able to link program implementation with measureable water quality 
improvements.    
 
Many of the Phase I MS4 permits require permittees to conduct an effectiveness 
assessment.   Because the requirements vary from permit to permit and to date, the 
Regional Water Board staff have not had a consistent means of conducing an 
effectiveness assessment evaluation, it has been difficult to conduct regionwide 
comparisons of permittees’ programs.  Likewise, permittees generally do not conduct 
regionwide or statewide comparisons of programs.  Having a consistent statewide 
framework for effectiveness assessments will be critical to determining the water quality 
benefits of these programs.  
 
The California Stormwater Quality Association (CASQA) described “effectiveness 
assessment” in a 2005 white paper titled “An Introduction to Stormwater Program 
Effectiveness Assessment” as follows: 
 

Effectiveness assessment is a fundamental and necessary component of 
developing and implementing successful programs. It begins with the 
establishment of goals, objectives, and desired outcomes during program 
planning, and continues throughout subsequent implementation and review 
stages. A well-executed assessment element can provide managers the feedback 
necessary to determine whether their programs are achieving intended outcomes 
(complying with permit requirements, increasing public awareness, changing 
behaviors, etc.), and ultimately whether continued implementation will result in 
water quality and/or habitat improvement.   

 
Storm water managers currently find themselves at an important crossroads. 
Faced with a continually increasing need to demonstrate measurability and 
accountability, they must have a reasonable expectation of success before 
committing resources toward specific activities. Therefore, good effectiveness 
assessment tools are critical. Managers have historically relied on a combination 
of programmatic or implementation evaluations and direct water quality 
evaluations to determine whether their efforts are effective in achieving intended 
outcomes.  In addition, some program managers are still in need of basic 
information on useful assessment methods. 

 
Many of the assessments conducted in the early phases of program implementation 
focused on measuring the success of education and outreach efforts and whether or not 
increased knowledge has led to behavioral changes.  While these are important, it is also 
important to assess both permit compliance and whether the program implementation is 
resulting in improved water quality.  
 
While there have been efforts to develop tools for conducting effectiveness assessments 
of MS4 programs (Attachment C provides a non-exhaustive list), none has met the 
specific requirements of Water Code section 13383.7.      
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As outlined in Water Code section 13383.7, “…after holding public workshops and 
soliciting public comments, the State Board shall develop a comprehensive guidance 
document for evaluating and measuring the effectiveness of municipal storm water 
management programs undertaken, and permits issued, in accordance with Section 402(p) 
of the Clean Water Act and this division …. The state board and the regional boards shall 
refer to the guidance document…when establishing requirements in municipal storm 
water programs and permits.”  As specified in Government Code section 11352, 
subdivision (c), “the development, issuance, and use” of this guidance document is not 
subject to the administrative rulemaking provisions of the California Administrative 
Procedures Act.   
 
This effectiveness assessment guidance is largely the result of the collective work of a 
sub-group of the Storm Water Advisory Task Force appointed by the State Water Board 
pursuant to Water Code section 13383.8 (added by AB 739).  While it used the Municipal 
Storm water Program Effectiveness Assessment Guidance (CASQA, May 2007) as the 
foundation for this guidance, the sub-group relied upon its own expertise to adapt the 
broad concepts of the CASQA Guidance and other effectiveness guidance documents to 
meet the requirements of the statute.  
 
Because effectiveness assessment is a developing discipline, users are encouraged to 
consult the references listed in Attachment C for more detailed information.  In several 
instances, the terminology and content presented in this guidance document are slightly 
modified from the CASQA Guidance and other references primarily because of new 
hydromodification requirements that have been added to many MS4 permits. 
 
III. Overview of General Concepts 
Effectiveness assessment is the process that managers use to evaluate whether their 
programs are resulting in desired outcomes, and how the achievement of outcomes in 
programs and implementing populations is related to MS4 discharges and receiving water 
conditions.  This section introduces the main elements of effectiveness assessment and 
introduces standardized concepts and terminology. 
 
A. Assessment Outcomes 
Outcomes are end results associated with the implementation of storm water control 
measures, program activities or elements, or overall programs.  Outcomes are essential to 
effectiveness assessment because they define specific measurement points to which storm 
water programs can be targeted, evaluated, and periodically modified.  Outcomes can be 
broadly categorized according to six levels as described below and shown in Figure 1.  
 

 Outcome Level 1: Storm Water Program Activities.  Many program activities are 
either required by or necessary to meet the requirements of storm water permits.  For 
example, MS4 permittees are required to provide education and outreach, to inspect 
industrial facilities, and to enforce discharge prohibitions.  Level 1 Outcomes provide 
a means of evaluating whether or not program activities are being implemented in 
accordance with permit requirements.  They are essential to the effectiveness 
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 5

assessment process because they represent the means by which MS4 permittees 
influence or control other Outcome Levels. 

 Outcome Level 2: Knowledge and Awareness.  An important goal of storm water 
programs is to increase the knowledge and awareness of target audiences such as 
residents, businesses, and municipal employees.  Increasing awareness and changing 
attitudes about storm water pollution and control measures is generally assumed to be 
necessary as a basis for achieving targeted behavioral changes.  Level 2 Outcomes 
provide a means of gauging whether outreach, training, or other facilitation activities 
are achieving progress toward these changes. 

 Outcome Level 3: Behavior.  Level 3 Outcomes measure the effectiveness of 
programs in effecting changes in the behavior of target populations.  A wide variety of 
behaviors are addressed by municipal storm water programs.  For example as a result 
of education and outreach, residents may pick up after their pets, or reduce pesticide 
use in their gardens.  Likewise, municipal employees may be required to modify road 
maintenance practices, or to install and maintain permanent post-construction 
structural BMPs. 

 Outcome Level 4: Source Load Reductions.  Source load reductions are changes in 
the amounts of pollutants associated with specific sources before and after a BMP or 
other control strategy is employed.  Reductions can be measured in terms of a 
pollutant load or in the volume of water that is being discharged.  Because these 
reductions can directly impact the quality and quantity of MS4 discharges (Outcome 
Level 5) to receiving waters (Outcome Level 6), many storm water program activities 
are intended to reduce pollutant loadings from targeted sources or reduce/eliminate 
flows associated with non-storm water discharges.     

 Outcome Level 5: MS4 Discharge Quality & Hydrology.  Pursuant to the Clean 
Water Act (Section 402(p)) the discharge of pollutants to surface waters from an MS4 
must be reduced to the maximum extent practicable.  Consequently, storm water must 
be effectively managed and non-storm water discharges must be effectively prohibited 
to ensure that these discharges do not cause or contribute to violations of water quality 
standards in receiving waters.  In addition to improvements in storm water quality, the 
runoff being generated by a given sized storm and the rate at which it is discharged to 
and from the MS4 are factors that need to be considered in order to protect the 
receiving waters from stream erosion and other harm.   Level 5 Outcomes are a critical 
expression of successful program implementation because they can provide a direct 
linkage between the sources regulated by storm water programs and the receiving 
waters they are intended to protect. 

 Outcome Level 6: Receiving Water Conditions.  The overriding objective of storm 
water management programs is to protect the water bodies receiving discharges from 
MS4s.  Changes to receiving water and environmental quality may be expressed 
through a variety of outcomes such as compliance with water quality standards, 
protection of biological integrity, and beneficial use attainment.  Level 6 assessments 
may be complicated by the fact that receiving water conditions may reflect pollutants 
and flows discharged from sources other than MS4s. 
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Figure 1: Overview of Assessment Outcomes and Elements 1 
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B. Assessment Elements 3 
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45 

As shown in Figure 1 above, a comprehensive assessment strategy will address four broad 
assessment elements – Implementation Assessment, Target Audience and Pollutant Source 
Reduction Assessment, MS4 Discharge Effluent and Receiving Water Assessment and an 
Integrated Assessment.  These four elements take into account the six (6) outcome levels 
described above.  
 

 Implementation Assessment (Outcome Level 1) is the analysis of the effectiveness of storm 10 
water programs in meeting required or targeted implementation objectives (completion of 
inspections, etc.).  See Section IV.A for additional detail on Implementation Assessment. 

 Target Audience and Pollutant Source Load Reductions Assessment (Outcome Levels 2-13 
4) is the analysis of changes in the individuals, populations, and sites or sources to which 
program activities are directed.  Examples of changes include increased knowledge, 
behavioral changes of target populations and best management practice (BMP) 
implementation.  See Section IV.B for additional detail on Target Audience and Pollution 
Source Assessment.  In addition, data gathered through direct measurement or estimated 
indirectly may be analyzed in order to determine the existence of trends relative to pollutant 
source loads and any reductions occurring due to the implementation of best management 
practices. See Section IV.C for additional detail on Pollution Source Load Reduction 
Assessment.  

 MS4 Discharge Effluent and Receiving Water Assessment (Outcome Levels 5 and 6)) is 23 
the use of environmental data and related information to characterize the hydrologic and water 
quality characteristics of storm water discharges.  See Section IV.D for additional information 
on MS4 Discharge Reduction in Pollutants and Reduction in Stream Erosion.  See Section 
IV.F for information on Monitoring Program Design considerations.  Environmental data is 
used to characterize the water quality and stream health (associated with hydromodification) 
characteristics of receiving waters subject to MS4 discharges.  See Section IV.E for additional 
information on Receiving Water Monitoring Assessment and Section IV.F for information on 
Monitoring Program Design considerations.     

 Integrated Assessment (Outcome Levels 1-6) is the evaluation of relationships between 32 
Outcomes and Outcome Levels.  Considered most broadly, Integrated Assessment is intended 
to address the relationship between program implementation and receiving water conditions.  
It can also include numerous other, more narrowly-defined objectives (e.g., the relationship of 
targeted behaviors to source pollutant load reductions, or that of MS4 discharge quality to 
receiving water conditions).  See Section IV.D for additional detail on Integrated Assessment.  
See Section IV.G for additional information on Integrated Assessment.  

 
C. Assessment Measures and Methods 
For Effectiveness Assessment to be successful, it is critical that specific measures and methods 
be established and consistently utilized for each identified Assessment Outcome. 
 

 Assessment Measures are established to determine whether or how successfully an Outcome 44 
has been achieved.  Measures may be qualitative (e.g., yes / no) or quantitative (% of targeted 
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audience reached, % reduction in a constituent level, etc.).  All priority Outcomes should have 
at least one Assessment Measure associated with them, but some may have more than one. 

 Assessment Methods are the specific activities, actions, or processes used to obtain and 48 
evaluate assessment data or information.  Depending on the particular outcome in question, 
numerous assessment methods may be possible.  Reasons for selecting a particular method 
include cost, ease of use, need for statistical rigor, applicability, and clarity in communicating 
progress to the general public.  Assessment Methods are a critical consideration during the 
design of the feedback strategies discussed in Section IV, which provides an overview of the 
methods that should typically be used by storm water programs to gather data and 
information. 

 
D. Targeting Assessment Outcomes 
An important consideration in establishing Assessment Outcomes is the selection of measurable 
targets, performance standards, or other metrics that can be used in assessing the effectiveness of 
the programs being implemented.  
 
Targets can be taken from the permit requirements or Storm Water Management Programs.   
These would include activities such as establishment of a complaint response program, 
measurable goal commitments made by Phase II MS4 permittees, or the implementation plans 
for permittees assigned with total maximum daily load (TMDL) waste load allocations. 
 
Performance standards can also be taken from the permit requirements.  In some instances the 
permit will specify the level of effort on an activity level (e.g., inspect 25% of high priority 
industrial facilities annually).  
 
As the assessment moves from activities to water quality improvements, the outcomes will 
likewise shift from counting completed activities to quantifying reductions in pollutant loading 
or improvements in water quality, both effluent and receiving water.  
 
IV. Guidance for Evaluating the Effectiveness of MS4 Programs  
A comprehensive effectiveness assessment strategy will ideally address four distinct types of 
assessment activity, each of which is described below.  The degree to which each element can be 
incorporated in individual effectiveness assessments will vary depending on the details of the 
storm water management program, the assessment objectives, and the timeframe of analysis.  It 
is critical that appropriate timeframes be established and considered in setting requirements for 
and evaluating effectiveness assessments.  In particular, it is unlikely that Integrated Assessment 
methods and principles are sufficiently evolved to allow their incorporation into effectiveness 
assessments at this time. 
 
This guidance document encourages the use of checklists for assessing the effectiveness of 
program elements.  Attachment C provides sample questions and checklists, organized by 
outcome levels that can be used by Regional Water Boards in assessing the effectiveness of MS4 
programs. 
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Implementation Assessment is the analysis of how well MS4s are meeting required, targeted, 
or desired implementation objectives (completion of inspections, etc.).  In this context, the term 
“storm water programs” should be broadly interpreted to include all aspects of storm water 
program management, including those focused on non-storm water discharges.  Implementation 
Assessment addresses three primary objectives: 
 
 Objective 1: Determine whether program implementation is achieving required, targeted, 99 

or desired outcomes. 
 Objective 2: Characterize changes in program implementation results over time. 101 
 Objective 3: Establish a basis for addressing Integrated Assessment Elements 1 and 3 102 

 
A comprehensive Implementation Assessment strategy will ideally address three levels of 
analysis: (1) the overall storm water management program; (2) the elements that comprise the 
program (public education and outreach; illegal connection/illicit discharge detection and 
elimination; commercial, industrial and construction runoff controls; municipal operations; and 
post-construction storm water controls, etc.); and (3) the specific activities that are conducted 
within individual program elements (inspections, street sweeping, debris collection, or 
implementation of best management practices).  Depending on the intended objectives at each 
level, assessment approaches will vary.  The assessment approaches may range in complexity 
from verifying the completion of activities to more sophisticated techniques such as assessing the 
probable or actual locations of sources and activities and the significance of their spatial 
distribution. 
 
Elements of the storm water program that should be considered in Implementation Assessment 
include, but are not limited to: 
 

 Land Use Planning and Land Development Activities (including planning, construction, 
and post-construction phases) 

 Residential Areas and Sources  
 Industrial and Commercial Sources (including stationary and mobile) 
 Municipal Sources and Operations 
 Public Education and Outreach (including adults and schoolchildren) 
 Public Participation 
 Illegal Connection / Illicit Discharge Detection and Elimination 

 
Each of these elements can be further broken down into the various activities that are conducted 
pursuant to the requirements contained in the permit and/or storm water management program 
(SWMP). 
 
Within each of these elements, it is convenient to consider program activities according to three 
broad categories: 
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 Administration 134 
 Facilitation, and 135 
 Feedback 136 

137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 

 
Figure 2 illustrates how these categories of activity are related as part of an ongoing adaptive 
management process, each continuously informing the next in an iterative cycle of feedback and 
improvement.  To be successful, Effectiveness Assessment must not only begin during program 
planning, but key measures and metrics must be tracked during implementation and routinely 
evaluated as part of an ongoing assessment process.  This enables MS4 Permittees to identify and 
implement needed program modifications to ensure continuous program improvement.  
Currently, much of the effectiveness assessment is focused on Outcome level 1.  However, over 
time, the effectiveness assessments will begin to address Outcome levels 2 – 6 as shown in 
Figure 2. 
 
Figure 2: Implementation Assessment as Part of an Iterative Program Approach 

 149 
150 
151 
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157 
158 
159 
160 
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163 
164 

 
Administrative Activities support the effective operation or management of the storm water 
program.  These activities typically include reviewing and updating program implementation 
strategies and other supporting program elements such as source inventories and program 
documentation.  They are focused solely on the program itself.  Many administrative activities 
are explicitly required by storm water permits, and therefore must be assessed and reported to 
maintain regulatory compliance; others are implicitly required, or simply necessary to assure the 
ongoing implementation of a quality program.   
 
Facilitation Activities assist, encourage, or require changes in the knowledge or behaviors of the 
individuals and populations to which program activities are directed.  To be successful, Storm 
water Management Programs must bring about (or “facilitate”) changes in target populations 
(municipal staff, contractors, or the public) that will in turn result in the protection of receiving 
water conditions. 
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Table 1 describes Facilitation Activities that are typical of Storm Water Management Programs.  
As shown, MS4 programs can employ a considerable number of options to facilitate intended 
outcomes.  Not all need to be tracked or assessed.  Because the strategy for achieving a given 
targeted outcome (or set of outcomes) often includes multiple facilitation activities (e.g., 
permitting, industry outreach, partnerships, etc.), the importance of assessing each is usually 
directly related to its importance in that overall strategy.  For example, if an MS4 Permittee relies 
primarily on the permitting or inspection process to ensure BMP implementation on construction 
sites, industry workshops might be a minor emphasis, or not included at all, when conducting 
assessments.  As such, MS4 Permittees should be encouraged to propose, with justification, 
specific facilitation activities to be measured and included in their assessment strategies. 

165 
166 
167 
168 
169 
170 
171 
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173 
174 
175 
176 
177 

 
 
Table1– Examples of Activities to Facilitate Outcomes 
Activity Type Description 

Agreements Formal agreements such as contracts, leases, and maintenance agreements are 
often used to require contractors or other regulated parties to implement required 
control measures. 

Licenses and 
Permits 

Licenses (pesticide use, etc.) or permits (grading, hazardous materials, statewide 
Construction General Permit, etc.) may be used to require regulated parties to 
implement required control measures. 

Plan Requirements A number of different plans (grading, storm water pollution prevention plan 
[SWPPP], etc.) may be used to require regulated parties to implement required 
control measures.  Plans are often required as a condition of the issuance of a 
license or permit. 

Educational 
Outreach 

Various outreach methods can be used to bring about changes in knowledge or 
awareness in target populations.  Outreach is often embedded in inspection or 
other regulatory processes, but may also be approached independently through a 
variety of means such as workshops, trainings, mass media, field trips, and 
distribution of brochures. 

Partnerships MS4 permittees can often extend the reach of their programs by partnering with 
other parties such as professional and industry organizations.  Partners may 
develop or print materials, conduct outreach or training for their members, or 
conduct a variety of other activities that support the MS4 permittee’s objectives. 

Incentives Incentives can be used to motivate, reward, or recognize municipal staff (time off, 
bonuses, etc.) or external audiences (prizes, reductions in permit fees, etc.). 

Waste Collection 
and Recycling 
Services 

Waste collection and recycling services are often used to assist residents and 
businesses in properly disposing of wastes.  Common examples include: 

• Household hazardous waste collection 
• Used motor oil collection 
• Trash collection 

Enforcement / 
Disciplinary Action 

Whether formal or informal, enforcement actions can be used to encourage or 
require compliance with applicable legal requirements.  Disciplinary actions are 
commonly used in an analogous role for municipal staff. 

178 
179 
180 

 
Feedback Activities are conducted to determine whether and to what degree targeted Level 1, 2, 
3, or 4 outcomes have occurred in implementing populations, or to evaluate Level 5 and 6 
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outcomes.  Table 2 presents and describes examples of Feedback Activities that are typical of 
many programs. 

181 
182 
183 
184 

 
Table 2 – Examples of Feedback Activities 
Activity Type Description 

Internal Tracking 
by Storm Water 
Program 

Internal tracking and evaluation of data is the primary means by which outcome 
Level 1 activities can be assessed. 

Reporting to Storm 
Water Program 

Various types of program data or information may be reported to the storm water 
program either by regulated parties or other municipal staff who are not part of the 
storm water program.  In some instances, regulated parties must periodically 
certify compliance with specific requirements (e.g., maintenance of structural 
treatment controls). 

Site Investigations Site inspections and audits are among the most common tools used to verify 
compliance or gather additional data and information.  Inspections typically 
consist of observations, record reviews, and sampling as needed.  Complaint 
investigations are similar to site inspections except that they are in response to 
reports of potential violations (e.g., through complaints or staff referrals). 

Surveying and 
Testing 

Surveys, tests, and quizzes are important for assessing Level 2 and 3 outcomes in 
target populations.  Surveys are generally focused on entire populations (e.g., all 
residents) or sub-populations (e.g., used oil recyclers), and tests and quizzes 
administered to individuals (e.g., municipal staff, schoolchildren, etc.).  Tests and 
quizzes are fundamentally different in that surveys generally focus on 
understanding the prevalence or distribution of attitudes, knowledge, or behaviors 
within a population, whereas tests and quizzes focus on “correct” knowledge, i.e., 
respondents’ understanding of specific facts. 

Monitoring and 
Sampling 

Monitoring or sampling of MS4 discharges and receiving water quality may be 
required by the MS4 permit, or may occur as part of routine programs (e.g., dry 
weather field investigations) or in response to conditions identified during other 
investigations.  Sampling may be focused on MS4 discharges, receiving waters, or 
the sources discharging to them. 

 185 
186 
187 
188 
189 
190 
191 
192 
193 
194 

2.  Outcomes, Measures, and Methods  
 
The most basic means of assessing measuring Level 1 Outcomes is to determine compliance with 
activity-based permit requirements.  Level 1 Outcome measures may therefore take the form of a 
simple yes/no answer.   They may also be quantified, counted, or tracked over time to 
demonstrate effort or progress. 
 
B. Target Audience and Source Assessment (Outcome Levels 2 to 3) 
 

195 
196 
197 
198 
199 
200 
201 

1.  Overview 
 
Target Audience and Source Assessment is the analysis of changes in the individuals, 
populations, and sites or sources to which program activities are directed.  Examples of changes 
include increased knowledge and increased BMP implementation.  Knowledge and behavior are 
intimately related.  Changes in behavior must be accompanied or preceded by corresponding 
changes in knowledge or awareness.  However, increases in knowledge will not necessarily bring 
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202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 

about desired behavioral changes.  Moreover, knowledge and awareness may often be considered 
beneficial whether or not they lead to quantifiable behavioral changes. 
 
By focusing on changes in implementing populations, Level 2 and 3 Outcomes provide an 
important bridge between program activity and pollutant load reductions.  In some cases, 
measuring Level 2 and 3 Outcomes is appropriate; in others, measuring Level 2 Outcomes can 
demonstrate progress toward behavioral change.   
 
Assessments should provide an effective mix of these measures for all major program elements.   
Target Audience and Source Assessment addresses five primary objectives: 
 
 Objective 1: Characterize the existing knowledge and awareness of target populations (i.e. 213 

establish baseline).  214 
 Objective 2: Characterize changes in the knowledge and awareness of target populations 215 

over time. 216 
 Objective 3: Characterize the existing behaviors of target populations (i.e. establish 217 

baseline). 218 
 Objective 4: Characterize changes in the behaviors of target populations over time. 219 
 Objective 5: Establish a basis for addressing Integrated Assessment Objectives 2 and 3.  220 

 221 
2. Outcomes, Measures, and Methods 222 

223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 

 
Various methods and tools, both quantitative and qualitative, are currently utilized to measure 
knowledge and awareness.   These generally take the form of surveys and quizzes.  Knowledge 
and awareness may also be inferred by tracking levels of public involvement (e.g., through 
complaints or requests for information received via storm water hotlines).   
 
Methods used to measure Level 3 Outcomes (behavioral changes) include those described above 
for Level 2 Outcomes (knowledge and awareness), as well as direct observation via site visits 
and reporting by dischargers or third parties. 
 
C. Source Load Reductions Assessment (Outcome Level 4) 
 

235 
236 
237 
238 
239 
240 
241 
242 
243 
244 

1. Overview 
 
Source Load Reductions are most valuable for making broad comparisons or for helping 
managers to distinguish where resource allocations are likely to be most useful.  They also help 
to determine whether permittees are reducing the discharge of pollutants to “the maximum extent 
practicable.”  Developing a baseline of data and information to support source load reduction 
estimates is key to their application.  Development of such a baseline, as well as approaches for 
incorporating direct measurement, is expected to allow a significant expansion of the use of 
source load reduction estimates. 
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245 
246 
247 

The assessment of Source Load Reductions can generally be considered to address three primary 
objectives: 
 

248  Objective 1:  Characterize pollutant loads from actual or potential sources. 
249  Objective 2:  Characterize changes in pollutant loads from sources. 
250 
251 
252 
253 
254 
255 
256 
257 

 Objective 3:  Establish a basis for addressing Integrated Assessment Elements 2 and 3 
(see Section IV.G). 

 
One of the challenges in estimating source load reductions is the number of factors that affect the 
quality of the discharge.  These factors would include the timing of the storm (first of the season, 
last of the season, etc.), how many dry days occurred before the storm, the intensity of the storm, 
the rainfall amount, etc.  In many instances, estimates of loads are made from a snapshot in time. 
 

258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 

2. Outcomes, Measures and Methods 
 

Various methods are available to determine source load reductions.  However they are reliant 
upon the permittees’ characterization of the sources of pollutants in storm water.  Once the 
characterization studies have been conducted, the permittees can measure the amounts of 
pollutants that are being removed through the implementation of BMPs (both structural and non-
structural) or calculate the amounts of pollutants being removed based upon accepted 
performance of structural BMPs.  There will need to be a tracking mechanism relative to the 
placement and types of structural BMPs that are put in place, matched with the pollutant(s) that 
are being targeted.  Over time, the efficacy of the structural BMPs can be monitored in order to 
refine the estimated pollutants being removed.     
 
Source load reductions are generally measured in three different ways: (1) directly measured, (2) 
monitored, and (3) calculated.   
 

 Directly Measured Reductions are the result of activities such as, street sweeping or 
waste collection where it is possible to directly measure pollutants captured.  In these 
activities, measurements such as the cubic yards of material swept up from the streets or 
the amount of waste collected via the various recycling programs can be quantified.  In 
this instance, permittees may presume that the source load reduction is comparable to the 
directly measured quantity.    

 Monitored Reductions would occur in those places where structural controls, site storm 
water controls, basins, etc. have been implemented.  The quality of runoff that goes into a 
treatment device would be measured and compared to the quality of the treated runoff.  
Likewise, the volume of runoff could be measured both before and after the installation 
of controls.   

 Calculated Reductions are those that can be inferred from known or assumed parameters 
such as the pollutant removal efficiency of a BMP and the concentration of the target 
pollutant in the flow being treated by the BMP.  For additional considerations in 
calculating reductions based on BMP performance, see “Design Standards for Structural 
Controls” below.  
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290 
291 
292 
293 
294 
295 
296 

 Reductions in pollutant loadings can also be inferred from survey results (i.e. are there 
more people who claim to pick up after their dogs over a given period of time?) and from 
compliance activities (is the municipality using more pet waste bags at the dog parks or 
parkways over time?).  

 Combined Approaches 
A combined approach would compare the calculated reductions for a given device with 
monitoring to determine if in fact the reductions were as anticipated.   
 

297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 

Design Standards for Structural Controls 
Where structural control BMPs are required, criteria should be established for the reporting of 
the control devices’ design performance. This provides consistency in comparing the 
effectiveness of the device chosen and ensures to a degree that the device selected will in fact be 
effective.  Factors that the criteria should report include the applicable pollutant(s) of concern to 
be treated, drainage area to be treated, volume and/or rate of runoff to be treated.  
 
Permits should require those permittees using structural controls to compare the design 
performance of the structural control with specified BMP performance criteria for storm water 
pollutants of concern (see Table 3 below as an example).  For these structural control BMPs, 
permittees should be required to report the performance of the BMP relative to the median water 
quality performance for the 85th percentile design storm.  BMPs installed in watersheds with 
303(d) listed water bodies where storm water has been determined to be a contributor to the 
impairement or a history of water quality standards exceedances associated with storm water 
discharges should be reported in a separate category.  Expected BMP pollutant removal 
performance for effluent quality can be found at the WERF-ASCE/ U.S. EPA International BMP 
Database ( http://www.bmpdatabase.org ).  Permittees should report the performance of 
structural BMPs based on the primary class of pollutants likely to be discharged from the 
site/facility (e.g. metals from an auto repair shop). 

313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 

 
To evaluate program effectiveness, Regional Water Boards may consider whether permittees 
have developed guidance for the use of structural BMPs that is based on BMP performance.  The 
guidance should apply to expected project types and receiving water conditions.  Where 
structural controls are being used for the treatment of pollutants causing a water quality 
impairment, permittees should be required to report on the BMP selection process.  This report 
would include a comparison of the performance of the selected BMP with other BMPs that target 
the same pollutant(s) and provide a rationale for the selection.   
 
Table 3 Example Structural BMP Performance Values 
Effluent Concentrations as Median Values 

327 BMP Category    TSS mg/L Total Nitrate-N mg/L Total Cu, ug/L  Total Pb, ug/L  Total Zn, ug/L 
328  
329 Detention Pond  27  0.48  15.9  14.6  58.7 
330 Wet Pond  10  0.2  5.8  3.4  21.6 
331 Wetland Basin  13  0.13  3.3  2.5  29.2 
332 Biofilter   18  0.36  9.6  5.4  27.9 
333 Media Filter  11  0.66  7.6  2.6  32.2 
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334 
335 

Hydrodynamic Device 23  0.29  11.8  5  75.1 
 

336 
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359 
360 
361 
362 
363 
364 

Hydrology and Stream Erosion 
Urbanization changes the timing and intensity of stream flows.  The changes in stream hydrology 
are associated with the impervious surfaces that are created when urbanization takes place.  
These changes to the hydrologic characteristics of a creek or stream include more frequent 
flooding, destabilized stream banks, armoring of stream banks with riprap and concrete, loss of 
streamside trees and vegetation, destruction of stream habitat, discharge of pollutants to surface 
water bodies, and other adverse impacts to beneficial uses of the waters of the State. 
 
The increased volumes and velocities of storm water associated with impervious areas can be 
substantially reduced by providing facilities and features that detain and infiltrate storm water.  
To most closely replicate natural hydrology, the facilities and features are kept small-scale and 
distributed as much as possible throughout a development site or watershed.  Schueler (1995) 
proposed imperviousness as a “unifying theme” for the efforts of planners, engineers, landscape 
architects, scientists, and local officials concerned with urban watershed protection. Schueler 
argued that (1) imperviousness is a useful indicator linking urban land development to the 
degradation of aquatic ecosystems, and (2) imperviousness can be quantified, managed, and 
controlled during land development. 
 
A concept popularly known as “Low Impact Development” (LID) uses site design for 
infiltration, onsite use and/or evapotranspiration of runoff.  This is accomplished by minimizing 
impervious area; using pervious pavements and green roofs; dispersing runoff to landscaped 
areas; capturing the water for subsequent use; and routing runoff to rain gardens, cisterns, swales 
and other small-scale facilities distributed throughout a site.  In practical terms, the capability of 
a storm water program to ensure that LID features and facilities are thoroughly incorporated in 
the early planning of development and re-development projects and are properly designed and 
constructed is of great consequence to this aspect of the program’s overall effectiveness. 
 
D. MS4 Discharge Monitoring (Outcome Level 5)  
 

365 
366 
367 
368 
369 
370 
371 
372 
373 
374 

1. Overview 
 

The assessment of MS4 discharges (Level 5) relative to the reduction in pollutants discharged 
and/or the impacts these discharges have on the physical characteristics of the receiving waters 
(stream erosion) uses data, monitored and observed, to  characterize the quality of non-storm 
water or storm water discharges and measure the physical characteristics of the receiving creeks, 
streams, and rivers. 
 
Level 5 assessments can generally be considered to address five primary objectives: 
 
 Objective 1: Characterize the baseline quality of discharges from the MS4. 375 
 Objective 2: Characterize changes in the quality of discharges from the MS4. 376 
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 Objective 3: Characterize the baseline hydrology of storm water discharges in the urban 377 
environment. 378 

 Objective 4: Characterize changes in the hydrology of storm water discharges in the urban 379 
environment and their effects on stream erosion. 380 

 Objective 5: Establish a basis for addressing Integrated Assessment Elements 2 and 3. 381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 

 
Objectives 1 and 2 – Monitoring and Characterizing MS4 Discharge Quality 
A standard provision applicable to most MS4 permittees is a prohibition against discharges that 
cause or contribute to exceedances of water quality standards.  In order to determine whether 
storm water discharges cause or contribute to exceedances of water quality standards in receiving 
waters and assess pollutant concentrations over time, permittees need a well-designed discharge 
quality monitoring program.   A well designed discharge quality monitoring program is one 
where the purpose of the monitoring has been well defined.  Asking a series of questions can 
help define the purpose.  Restating the the objectives as questions is a starting point: 
 
 What is the quality of the discharge from the MS4?  

Is it changing? 
  
The data/information that is gathered through the monitoring program should answer the 
questions being asked.     
 
Objectives 3 and 4 – Monitoring and Characterizing Hydrology and Stream Erosion.  
 
A well designed hydrology and stream erosion monitoring program is one where the purpose of 
the monitoring has been well defined.  Asking a series of questions can help define the purpose.  
Key questions are: 
 

What are the hydrologic characteristics of the MS4 discharge in the urban environment? 
How are they changing? 

 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 

2.  Outcomes, Measures and Methods 
 

Measurements and Methods for MS4 Discharge Monitoring  
Through a well-developed program to monitor the discharges from the MS4, the effectiveness of 
the on-ground program implementation can be assessed.  Monitoring would also lend itself to 
comparing similar land uses where there are differences in the types of BMPs (structural and 
non-structural) that are being used.  However, it should be noted that monitoring to determine 
trends in the amounts of pollutants being discharged may take a long period of time.  Monitoring 
programs that evaluate the quality of the discharge from the MS4 should take into account the 
land uses of the area monitored and should include monitoring during both wet weather and dry 
weather.  See Attachment D Monitoring Program Design for additional considerations in 
developing and implementing a discharge monitoring program. 
 
a.  Considerations for MS4 Discharge Monitoring 
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i.  Outfall Monitoring - A representative set of outfalls should be monitored to estimate 
the annual pollutant load.  Permittees should conduct monitoring at these outfalls each 
year during storm events and the dry season.  Samples from each outfall monitoring 
station should be analyzed for pollutants of concern related to the questions used to 
define the purpose of the monitoring. 

 
ii.  Toxicity Monitoring - Toxicity testing can be a “safety net” for any NPDES 
monitoring program.  A representative set of outfalls should be monitored for chronic and 
acute toxicity each year during storm events and the dry season. 

 
b. Measurements and Methods for Monitoring and Characterizing Hydrology and Stream 

Erosion 
 
There are many effective ways to measure efforts to minimize changes to the timing and 
intensity of stream flows. The most direct way is to gauge rainfall and stream flows for many 
years. The objective is often to measure whether a watershed maintains or restores, as nearly as 
possible, the pre-project relationship between rainfall and storm water runoff for a wide range of 
rainfall intensities and durations. In practice, however, the long time scale for watershed 
urbanization and the limited frequency of rainfall events make it difficult to evaluate success 
based on empirical data. 
 
An indirect way is to establish a watershed model, which may be a simple computation with a 
few variables, or a complex computer program that simulates storm water runoff at hourly time 
steps over a period of decades.  
 
A general measure of the program’s control of runoff volume, velocity or duration is the extent 
the program limits imperviousness.  Imperviousness is typically measured at the scale of 
individual development projects, including private development projects and public works 
projects such as new roads and facilities.  The relationship of outcomes at the site scale to 
benefits at the watershed scale is inferred and varies significantly from place to place, depending 
on the relative size of the project to the watershed, location within the watershed, slopes, 
susceptibility of the receiving waters to erosion, and other factors. 
 
Finally, another measure of the program’s control of runoff volume, velocity or duration is the 
extent the program implements elements that address the increased volumes and velocities that 
accompany the use of impervious surfaces in the urban environment.  Elements can include large 
scale basins that infiltrate runoff that has been conveyed via the storm sewer system or programs 
that effectively implement LID techniques. 
 
As mentioned above, the effectiveness of a program to limit changes in runoff volume, velocity, 
or duration may be measured by its implementation of LID.  The most direct and quantifiable 
way of measuring the implementation of LID is to review the planning, design, and construction 
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464 
465 
466 
467 
468 
469 

472 

474 
475 

477 
478 

480 

482 

484 
485 
486 

of recently approved land development and re-development projects early in the design process 
and calculate the effective impervious areas for each development and re-development project.  
 
An indirect measurement is to monitor key characteristics associated with effective 
implementation of LID.  Some of these characteristics are: 
 
 Clear guidance to applicants for development approvals regarding LID requirements. 470 
 Ongoing outreach, such as workshops, to educate the land development community about 471 

LID.  
 Policies and administrative mechanisms ensure that LID features and facilities are 473 

incorporated into site designs prior to consideration by design review boards, planning 
commissions or other elected or appointed bodies. 

 Engineering review that quantifies impervious areas and determines whether runoff from 476 
impervious areas is directed to LID features and facilities, and whether those features and 
facilities are adequately sized. 

 Development review engineers and construction inspectors certified to understand the 479 
proper design and construction of LID features and facilities. 

 Policies that prioritize the implementation of LID for storm water treatment and restrict the 481 
use of non-LID facilities to special circumstances. 

 Ongoing operation and maintenance verification of LID facilities.  483 
 
E.  Receiving Water Monitoring (Outcome Level 6) 
 

487 
488 
489 
490 
491 
492 
493 
494 

1. Overview 
 

Receiving water monitoring is critical for assessing water quality standards attainment.  Because 
MS4 discharge monitoring does not cover every outfall, receiving water monitoring is especially 
important for understanding MS4 impacts.   
 
Receiving Water Assessment can generally be considered to address three primary objectives: 
 
 Objective 1: Characterize receiving water conditions.   495 
 Objective 2: Characterize changes in receiving water conditions. 496 
 Objective 3: Determine whether receiving water conditions are protective of beneficial 497 

uses. 498 
499 
500 
501 
502 
503 
504 
505 
506 
507 

 
Like the discharge monitoring program an effective receiving water monitoring program will be 
one will be one where the purposes of the monitoring have been well defined.  This can come 
about through a series of questions.  These objectives, when restated in the form of a question, 
provide the basis for designing monitoring program for receiving waters that has a well defined 
purpose.  
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2. Outcomes, Measures and Methods 
 
Receiving water monitoring programs are often required to assess pollutant concentrations over 
time and determine whether storm water discharges are causing or contributing  to violations of 
water quality standards and or whether beneficial uses are being protected.  The following 
elements, in whole or in part, are commonly used, in whole or in part, to measure and assess 
receiving water conditions: 
 

1) Mass Emission Monitoring.  The purpose of mass emission monitoring is to identify 
pollutant loads to receiving waters and identify long- term trends in pollutant 
concentrations.  Mass Emission sites are located in the lower reaches of major 
watersheds.   

 
2) Receiving Water Monitoring.    Receiving water monitoring is designed to 

characterize the quality of receiving waters rather than discharges to the receiving 
waters. This type of monitoring evaluates the water quality of smaller water bodies 
tributary to main river systems.  Monitoring a localized section of the watershed allows 
the storm water monitoring program to better examine the impact of storm water on the 
watershed than mass emission monitoring.     

 
3) Bioassessment Monitoring Bioassessment is a cost-effective biological monitoring 

tool that utilizes measures of the stream’s benthic macroinvertebrate (BMI) community 
and its physical/habitat structure. Because they are ubiquitous and sensitive in varying 
degrees to anthropogenic pollutants and other stressors, BMIs can provide considerable 
information regarding the biological condition of water bodies. (Resh and Jackson 
1993, Karr and Chu 1999, Davis and Simon 1995). 

 
4) Toxicity Monitoring.  Toxicity monitoring is a process of using live organisms to 

determine whether a chemical or effluent is toxic.  A toxicity test measures the degree 
of the effect of a specific chemical or effluent on exposed test organisms.  (EPA Region 
9 and 10 Toxicity Training Tool, November 2007; Denton DL, Miller JM, Stuber RA.  
2007.  EPA Regions 9 and 10 toxicity training tool (TTT).  November 2007.  San 
Francisco, CA.)   

 
5) Beach Water Quality Monitoring. (Does not apply to all municipalities) Beach 

water quality monitoring is the monitoring of the receiving waters adjacent to beaches 
that have a high number of daily users.  This monitoring focuses on bacteria and 
pathogens and is important because this monitoring is used for Health Department 
postings at the beaches.   

 
Over time, the monitoring program should provide the data needed to determine if the pollutant 
reduction programs that are being implemented are having an effect on the receiving waters.  For 
additional considerations in setting receiving water assessment requirements, see Section IV.F 
(MS4 Monitoring Program Design) below. 

 20

0039710



552 
553 
554 

 
G. Integrated Assessment 
 

555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 

1.   Overview 
 
Integrated Assessment (Levels 1-6) is the process of exploring and understanding the 
interrelationships among Outcomes and Outcome Levels, together with their cumulative 
relationship to improved water quality.  As shown in Table 4, this process should be ongoing 
during program implementation.  Because of the number and variety of BMPs and control 
programs being implemented at any given time, and because many factors external to storm 
water programs affect water quality, establishing these relationships is difficult, but no less 
important.  Efforts to date have included hypothetical exercises aimed at better understanding 
likely program outcomes and potential relationships to water quality.  Quantitative “cause and 
effect” relationships should increasingly be sought in the future. 
 
Implementation assessment is, in many cases, simpler and less costly than MS4 discharge and 
receiving water assessment, due in part to the shorter time frame needed to see measurable 
results.  Over time the long term, however, correlating water quality improvement to 
implementation results will assist storm water managers in identifying the more efficient and 
cost-effective approaches to storm water management. 

 
3. Outcomes, Measures and Methods 573 

574 
575 
576 

 
Integrated Assessment can generally be considered to address the three objectives described 
below. 
Objective 1: Relating Program Implementation to Target Populations and Sources 577 

578 
579 
580 
581 
582 
583 
584 
585 

 
a. How is Storm Water Program Implementation related to Knowledge and Awareness, or 

Behavior? 
 
b. How are Knowledge and Awareness related to Behavior? 
 
c. How is Behavior related to Source Reductions? 
 
Objective 2: Relating Source Reductions to MS4 discharge and Receiving Water 586 
Conditions 587 

588 
589 
590 
591 
592 
593 
594 

 
a. How are Source Reductions related to the Quality of the Discharge from the MS4 or 

Hydrology? 
 
b. How are the Quality of the Discharge from the MS4 and Hydrology related to Receiving 

Water Conditions? 
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595  
Objective 3: Relating Program Implementation to Receiving Water Conditions 596 

597 
598 
599 

 
How do all of the above elements combine to address the relationship of Storm Water Program 
Implementation to Receiving Water Conditions? 

0039712



Table 4 -- Key Questions and Objectives to be addressed by Storm water Program Effectiveness Assessments 600 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 

Storm water 
Programs 

Knowledge and 
Awareness 

Behavior Source Reductions MS4 Discharge Quality and 
Hydrology 

Receiving Water Conditions 

 

1. Implementation 
Assessment 3. Source & Target Population Assessment 2. MS4 Discharge and Receiving Water Assessment 

 

Are Targeted 
Program Outcomes 

being achieved? 

What is the 
Knowledge or 
Awareness of 
implementing 
populations? 

What are the 
Behaviors of 
implementing 
populations? 

What are the Source 
Pollutant Loads? 

 

What are the Site / 
Source Hydrologic 

Characteristics? 

What is the Quality of the 
MS4 Discharge? 

 

What are the Hydrologic 
Characteristics of Discharges 

in the Urban Environment? 

What are the Receiving Water 
Conditions? 

 

Are conditions protective of 
Beneficial Uses? 

 

3. Integrated Assessment 
 

Objective 1: Relating Program Implementation to Target Populations and Sources   

a. How is Storm water Program Implementation related to Knowledge, 
Awareness, or Behavior?    

 b. How are Knowledge and Awareness related to 
Behavior?    

  c. How is Behavior related to Source Reductions?   

 

   Objective 2: Relating Source Reductions to MS4 Discharges and Receiving Water 
Conditions 

   a. How are Source Reductions related to MS4 Discharge 
Quality or Hydrology?  

    b. How are MS4 Discharge Quality / Hydrology related to 
Receiving Water Conditions? 

 

Objective 3: Relating Program Implementation to Receiving Water Conditions 

How do all of the above elements combine to address the relationship of Storm water Program Implementation to Receiving Water Conditions? 
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AB 739 
 
   AB 739, Laird. Stormwater discharge. 
   Under existing law, the State Water Resources Control Board and the California 
regional water quality control boards prescribe waste discharge requirements for the 
discharge of stormwater in accordance with the national pollutant discharge elimination 
system (NPDES) permit program established by the federal Clean Water Act and the 
Porter-Cologne Water Quality Control Act (state act).     
 
The Safe Drinking Water, Water Quality and Supply, Flood Control, River, and Coastal 
Protection Bond Act of 2006 (initiative bond act) authorizes the issuance of bonds in the 
amount of $5,388,000,000. The Disaster Preparedness and Flood Prevention Bond Act of 
2006 authorizes the issuance of bonds in the amount of $4,090,000,000 for the purposes 
of financing a disaster preparedness and flood prevention program. 
 
   This bill would require the Department of Water Resources to develop project selection 
and evaluation guidelines to implement a specified stormwater flood management grant 
program financed by the Disaster Preparedness and Flood Prevention Bond Act of 2006. 
The bill would provide that the design and construction of projects for combined 
municipal sewer and stormwater systems are eligible for financing under that grant 
program. The bill would require the state board to develop project selection and 
evaluation guidelines for the allocation of funds made available by the initiative bond act 
for a stormwater contamination prevention and reduction program. The bill would 
provide for the expenditure of those funds, upon appropriation, for specified projects. 
Grant recipients would be required to assess and report on project effectiveness. The bill 
would require the state board and the department to consult with each other, as necessary, 
with regard to the development of project selection and evaluation guidelines for various 
programs involving stormwater management that are financed by the initiative bond act 
or the Disaster Preparedness and Flood Prevention Bond Act of 2006. The state board 
would be required, no later than July 1, 2009, and after holding public workshops and 
soliciting public comments, to develop a comprehensive guidance document for 
evaluating and measuring the effectiveness of municipal stormwater management 
programs undertaken, and permits issued, in accordance with the NPDES permit program 
and the state act. The state board and the regional boards would be required to refer to the 
guidance document when establishing requirements in municipal stormwater programs 
and permits for evaluation and reporting on program effectiveness. The bill would require 
the state board to appoint a stormwater management task force comprised of public 
agencies, representatives of the regulated community, and nonprofit organizations, and to 
submit a specified report on polluted runoff control to the Ocean Protection Council no 
later than January 1, 2009. 
 
 
THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS: 
 
  SECTION 1.  The Legislature finds and declares all of the following: 
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   (a) The federal Clean Water Act requires the regulation of stormwater discharges under 
the national pollutant discharge elimination system (NPDES) permit program. The State 
Water Resources Control Board and the California regional water quality control boards 
have been designated by the United States Environmental Protection Agency to 
implement the NPDES stormwater program.  
   (b) Polluted runoff, including stormwater discharges, is generated by runoff from land 
and impervious areas such as paved streets, parking lots, and building rooftops during 
both dry and wet months. Stormwater discharges often contain pollutants in quantities 
that could adversely affect water quality. Stormwater discharges can also accelerate 
stream erosion, causing increased sedimentation downstream, loss of flood conveyance 
capacity, and increased flood damage risk. 
    (c) The State Water Resources Control Board and the California regional water quality 
control boards, in their 2001 strategic plan, indicate that polluted runoff is the leading 
cause of water quality problems in the state. The United States Environmental Protection 
Agency considers urban stormwater pollution a serious source of pollution in the waters 
of the United States. 
   (d) The State Water Resources Control Board's Resolution No.  
2000-0006, dated January 2005, which adopted sustainability as a core value for all 
activities and programs, supports sustainable practices related to water quality and water 
supply, including, but not limited to, low-impact development that seeks to maintain 
predevelopment runoff rates and volumes. Low-impact development includes specific 
techniques such as reducing the amount of impermeable surfaces and increasing 
infiltration. 
   (e) The State Water Resources Control Board and the Department of Water Resources 
should coordinate applicable financial assistance programs to maximize public benefits 
and leverage local and federal funding. 
   (f) The State Water Resources Control Board should provide state oversight regarding 
the NPDES stormwater program, including guidance, priorities, policy direction, 
technical assistance, and evaluation of program effectiveness. 
 
  SEC. 1.5.  Section 11352 of the Government Code is amended to read: 
 
   11352.  The following actions are not subject to this chapter:    (a) The issuance, denial, 
or waiver of any water quality certification as authorized under Section 13160 of the 
Water Code. 
   (b) The issuance, denial, or revocation of waste discharge requirements and permits 
pursuant to Sections 13263 and 13377 of the Water Code and waivers issued pursuant to 
Section 13269 of the Water Code. 
   (c) The development, issuance, and use of the guidance document pursuant to Section 
13383.7 of the Water Code.  
 
  SEC. 2.  Section 5096.827.2 is added to the Public Resources Code, to read: 
   5096.827.2.  (a) The department shall develop project selection and evaluation 
guidelines to implement Section 5096.827. The State Water Resources Control Board 
shall advise the department on the water quality portions of the guidelines, relying as 
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appropriate on the stormwater guidelines developed by the State Water Resources 
Control Board pursuant to Section 75050.2. 
   (b) The guidelines shall include a provision that gives preference to a project that 
reduces flood damages for which one or both of the following applies: 
   (1) The project is not receiving state funding for flood control or flood prevention 
projects pursuant to Section 5096.824 or Section 75034. 
   (2) The project provides multiple benefits, including, but not limited to, water quality 
improvements, ecosystem benefits, reduction of instream erosion and sedimentation, and 
groundwater recharge.  
 
  SEC. 3.  Section 5096.827.3 is added to the Public Resources Code, 
to read: 
   5096.827.3.  Consistent with the requirements of Sections 5096.827 and 5096.827.2, 
the design and construction of projects for combined municipal sewer and stormwater 
systems are eligible for financing under Section 5096.827. 
 
  SEC. 4.  Section 75050.2 is added to the Public Resources Code, to read: 
   75050.2.  (a) The state board shall develop project selection and evaluation guidelines 
for the allocation of funds made available pursuant to subdivision (m) of Section 75050. 
Upon appropriation, the funds shall be available for matching grants to local public 
agencies, not to exceed five million dollars ($5,000,000) per project, for projects to 
achieve any of the following purposes in accordance with the requirements of that 
subdivision:  
   (1) Complying with total maximum daily load requirements established pursuant to 
Section 303(d) of the Clean Water Act (33 U.S.C. Sec. 1313(d)) and this division where 
pollutant loads have been allocated to stormwater, including, but not limited to, metals, 
pathogens, and trash pollutants. 
    (2) Assistance in implementing low-impact development and other onsite and regional 
practices, on public and private lands, that seek to maintain predevelopment hydrology 
for existing and new development and redevelopment projects. Projects funded pursuant 
to this paragraph shall be designed to infiltrate, filter, store, evaporate, or retain runoff in 
close proximity to the source of water. 
   (3) Implementing treatment and source control practices to meet design and 
performance standard requirements for new development.  
   (4) Treating and recycling stormwater discharge. 
   (5) Implementing improvements to combined municipal sewer and stormwater systems. 
   (6) Implementing best management practices, and other measures, required by 
municipal stormwater permits issued by a California regional water quality control board 
or the state board.  
   (7) Assessing project effectiveness, including, but not limited to, monitoring receiving 
water quality, determining pollutant load reductions, and assessing improvements in 
stormwater discharge water quality. 
   (b) (1) For the purpose of implementing subdivision (a), the state 
board shall give preference to a project that does one or more of 
the following: 
   (A) Supports sustained, long-term water quality improvements. 
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   (B) Is coordinated or consistent with any applicable integrated 
regional water management plan. 
   (2) The allocation of funds pursuant to this section shall be consistent with water 
quality control plans and Section 75072. 
   (c) The state board shall require grant recipients for projects described in subdivision 
(a) to assess and report on project effectiveness, which may include monitoring receiving 
water quality, determining pollutant load reductions, and assessing improvements in 
stormwater discharge water quality resulting from project implementation. 
 
  SEC. 5.  Section 75050.4 is added to the Public Resources Code, to read:  
   75050.4.  The state board and the department shall consult with each other, as 
necessary, with regard to the development of project selection and evaluation guidelines 
for the following financial assistance programs that are directed, in whole or in part, for 
municipal stormwater management, to avoid duplication and maximize water quality 
benefits: 
   (a) Section 5096.827. 
   (b) Subdivision (a) of Section 75026. 
   (c) Subdivision (m) of Section 75050. 
   (d) Subdivision (a) of Section 75060. 
 
  SEC. 6.  Section 13383.7 is added to the Water Code, to read: 
   13383.7.  (a) No later than July 1, 2009, and after holding public workshops and 
soliciting public comments, the state board shall develop a comprehensive guidance 
document for evaluating and measuring the effectiveness of municipal stormwater 
management programs undertaken, and permits issued, in accordance with Section 402(p) 
of the Clean Water Act (33 U.S.C. Sec. 1342(p)) and this division. 
   (b) For the purpose of implementing subdivision (a), the state board shall promote the 
use of quantifiable measures for evaluating the effectiveness of municipal stormwater 
management programs and provide for the evaluation of, at a minimum, all of the 
following:  
   (1) Compliance with stormwater permitting requirements, including all of the 
following: 
   (A) Inspection programs. 
   (B) Construction controls. 
   (C) Elimination of unlawful discharges. 
   (D) Public education programs. 
   (E) New development and redevelopment requirements. 
   (2) Reduction of pollutant loads from pollution sources. 
   (3) Reduction of pollutants or stream erosion due to stormwater discharge. 
   (4) Improvements in the quality of receiving water in accordance with water quality 
standards. 
   (c) The state board and the regional boards shall refer to the guidance document 
developed pursuant to subdivision (a) when establishing requirements in municipal 
stormwater programs and permits. 
 
  SEC. 7.  Section 13383.8 is added to the Water Code, to read: 
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   13383.8.  (a) The state board shall appoint a stormwater management task force 
comprised of public agencies, representatives of the regulated community, and nonprofit 
organizations with expertise in water quality and stormwater management. The task force 
shall provide advice to the state board on its stormwater management program that may 
include, but is not limited to, program priorities, funding criteria, project selection, and 
interagency coordination of state programs that address stormwater management. 
   (b) The state board shall submit a report, including, but not limited to, stormwater and 
other polluted runoff control information, to the Ocean Protection Council no later than 
January 1, 2009, on the way in which the state board is implementing the priority goals 
and objectives of the council's strategic plan.              
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814 
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Recommended Resources 

 

Municipal Separate Storm Sewer System (MS4) Program Evaluation Guidance (EPA-
833-R-07-003), published 01/01/2007 (U.S. Environmental Protection Agency)[Guidance 
on Assessing Outcome Level 1] 
 
The California Stormwater Quality Association (CASQA): Municipal Stormwater 
Program Effectiveness Assessment Guidance, published May 2007. [Guidance on 
Assessing Outcome Levels 1-6] 
 
A Framework for Assessing the Effectiveness of Jurisdictional Urban Runoff 
Management Programs (San Diego Stormwater Copermittees, October 2003). [Guidance 
on Outcome Levels 1-6]. Note: This document served as a basis for much of the CASQA 
Assessment Guidance, and has since been superseded in its use by that document. 
 
Monitoring to Demonstrate Environmental Results: Guidance to Develop Local Storm 
Water Monitoring Studies Using Six Example Study Designs, published 12/18/2008 
(Center for Watershed Protection)[Guidance on Assessing Outcome Levels 5-6] 
  818 
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Sample Checklists for Effectiveness Assessment 

 

Level 1 - Permit Requirements  (Note, this is not an exhaustive lists) 

 Legal Authority   ___Yes _______Code Citation 

    ____No 

 Industrial/Commercial Discharges Program 

  Inventory of facilities  ___Yes  ___No 

 How many or what percentage of facilities does the permit require to be 

inspected each year?    

_____Number to be inspected  ____Percentage to be inspected 

How many or what percentage were actually inspected? 

 ___Actual number inspected  ____Actual percentage inspected 

   

 Construction Discharges Program 

  Complete Inventory of construction sites ___Yes   ___ No 

How many or what percentage of construction sites does the permit 

require to be inspected each year?    

_____Number to be inspected  ____Percentage to be inspected 

How many or what percentage were actually inspected? 

  ___Actual number inspected  ____Actual percentage inspected 

 

New Development and Redevelopment Requirements (including Post-

Construction Requirements) 

  Is there a Planning and Plan Check process in place? 

  ___Yes   ___No 

  Is there a mechanism to track requirements 

  ___Yes   ___No 

  

Illegal Connection / Illicit Discharge Requirements 

  Telephone Hotline?  ___Yes   ___No 
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  ___ Number of call-outs for illegal connections or illicit discharges. 

 

Public Education Programs  

  ___Number of Impressions required by permit 

  ___Actual number of impressions 

  ___Number of training events required by permit 

  ___Actual number of training events conducted 

 

Level 2 – Changes in Awareness/Knowledge  

 Target audience(s) identified 

 What is the baseline awareness/knowledge of the target audience?  

____________________________________________________________

____________________________________________________________ 

 Outreach to audience 

  What is the message? 

____________________________________________________________

____________________________________________________________ 

  How was the message delivered? 

____________________________________________________________

____________________________________________________________ 

  Did Baseline awareness/knowledge change?   ___Yes   ___No 

  How was this measured? 

____________________________________________________________

____________________________________________________________ 

 If multiple formats or media were used, can it be determined which was 

most effective and why? 

____________________________________________________________

____________________________________________________________ 

  Are there future plans for outreach and education?  
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 ___Yes  What the plans?  

____________________________________________________________

____________________________________________________________ 

 ___No   Why not?  

____________________________________________________________

____________________________________________________________ 

   

 

Level 3 – Changes in Behavior 

 What behavior does the program seek to change? 

 __________________________________________________________________

__________________________________________________________________ 

 What is the current baseline? 

__________________________________________________________________

__________________________________________________________________ 

If education/outreach was determined to be effective, did this translate to changes 

in behavior?   ___Yes   ___No   

How is this measured?   

__________________________________________________________________

__________________________________________________________________ 

 What are the future plans for measuring changes in behavior? 

__________________________________________________________________

__________________________________________________________________ 

 

Level 4 – Reductions in Loads 

 What is the pollutant(s) that is being measured? 

__________________________________________________________________

__________________________________________________________________ 

Was a baseline pollutant load determined and if so how? 

__________________________________________________________________

__________________________________________________________________ 
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How are pollutant load reduction measured?  By direct measurement or estimated 

using BMP performance data? 

__________________________________________________________________

__________________________________________________________________ 

 

 Do the results represent snapshots in time or trends? 

__________________________________________________________________

__________________________________________________________________ 

 

Level 5 – Improvements in Runoff Quality 

 Are effluent discharges being monitored?   ___Yes   ___No 

 If yes, is this required by the permit and what is the frequency of monitoring? 

 __________________________________________________________________

__________________________________________________________________ 

 Has baseline effluent quality been established?  ___Yes   ___No 

 What are the data needs to determine trends in the effluent quality? 

__________________________________________________________________

__________________________________________________________________ 

 Is the data needed to determine trends being collected? 

__________________________________________________________________

__________________________________________________________________ 

If enough data has been collected to determine trends, what do the trends show?   

__________________________________________________________________

__________________________________________________________________ 

Is there any correlation between the trends and program implementation? 

__________________________________________________________________

__________________________________________________________________ 

 

Level 6 – Improvements in Receiving Water Quality 

 Does the permit require monitoring the receiving waters?   ___Yes   ___No 

 Have baseline conditions in the receiving waters been established?  __Yes   __No    
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 If so, how was this determined? 

__________________________________________________________________

__________________________________________________________________ 

 Are sufficient samples being taken and locations being monitored to ensure 

enough data is being collected to determine trends in receiving water quality. 

 ___Yes   ___No 

 If effluent quality is being improved, can this improvement be linked to 

improvements in receiving water quality?   ___Yes   ___No 

 Are watershed activities that could affect receiving water quality being tracked 
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MS4 Monitoring Program Design 
 
As required by Water Code section 13383.5(d) (Added by SB72, 2001), Phase I MS4 
permits should include the minimum monitoring requirements required by the State 
Water Board pursuant to the statute.  Below is monitoring program guidance that the 
Regional Water Boards should consider when setting monitoring requirements in MS4 
permits.  In establishing the guidance, the State Water Board has considered the goals and 
provisions of Water Code section 13383.5. 
 
1. General Considerations 

a. As discussed in Sections IV.D and IV.E monitoring programs should be 
designed such that they are well defined and the monitoring results will answer 
a series of questions that can be used to inform the overall storm water program. 

 
b. For the purposes of determining constituents to be sampled for and sampling 

frequencies, to be included in a municipal storm water permit monitoring 
program, the regional board should consider the following information, as the 
regional board determines to be applicable: 

(1) Discharge characterization monitoring data. 
(2) Water quality data collected through the permit monitoring program. 
(3) Applicable water quality data collected, analyzed, and reported by federal, 
state, and local agencies, and other public and private entities. 
(4) Any applicable listing under Section 303(d) of the Clean Water Act (33 
U.S.C. Sec. 1313). 
(5) Applicable water quality objectives and criteria established in accordance 
with the regional board basin plans, statewide plans, and federal regulations. 
(6) Reports and studies regarding source contribution of pollutants in storm 
water not based on direct water quality measurements. 
 

c. To ensure sufficient data are collected and are comparable, the monitoring 
program required by the MS4 permit should include, but not be limited to, all of 
the following: 

(1) Standardized methods for collection of storm water samples. 
(2) Standardized methods for analysis of storm water samples. 
(3) A requirement that every sample analysis under the program be completed 
by a state certified laboratory or by the regulated municipality in the field in 
accordance with quality assurance and quality control protocols. 
(4) A standardized reporting format. 
(5) Standard sampling and analysis programs for quality assurance and quality 
control. 
(6) Minimum detection limits. 
(7) Annual reporting requirements for regulated municipalities. 
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3. Considerations for Receiving Water Assessment 
 

a. Mass Emission Monitoring -   Mass emissions stations are critical for 
assessing both trends over time and exceedances of water quality 
objectives in the receiving water.  Monitoring should occur each year at 
mass emission stations during storm events and the dry season.  Samples 
from each mass emission station should be analyzed for pollutants of 
concern related to the question(s) used to define the purpose of the 
monitoring.  Typically located at the bottom of the watershed, these 
locations are static and monitor receiving water quality where there have 
been a number of inputs.  

 
b. Receiving Water Monitoring - Monitoring should occur each year at 

receiving water monitoring locations during storm events and the dry 
season.  Samples from each receiving water monitoring station should be 
analyzed for pollutants of concern related to the question(s) used to define 
the purpose of the monitoring.  These monitoring stations differ from the 
mass emissions stations in that they may or may not be fixed with the 
water quality monitoring being associated with a much smaller drainage 
area with fewer inputs.   

 
c. Bioassessment Monitoring - Bioassessment monitoring is critical for 

assessing the full impacts of the discharge and should be performed at 
least once per year.  Bioassessment should be performed at fixed sites 
throughout each watershed impacted by the MS4.  An index of biological 
integrity should be calculated from the data set and reported to the 
Regional Water Board. 

 
d. Toxicity Monitoring - Toxicity testing can be a “safety net” for any 

NPDES monitoring program.  Receiving water monitoring locations 
should be monitored for chronic and acute toxicity each year during storm 
events and the dry season. 

 
e. Beach Water Quality Monitoring (Does not apply to all municipalities) - 

For those municipalities with storm water discharges to beach locations, 
beach bacteria indicator monitoring should be conducted at beaches with 
storm water outfalls on a frequency and schedule determined by the 
Regional Water Board.  In many cases, local health agencies already 
conduct this monitoring, so the MS4 should coordinate with local agencies 
and utilize any existing datasets. 
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fundamentals of urban runoff management�

Preface

In 1994, the Watershed Management Institute, through 
the Terrene Institute and in conjunction with the U.S. 
Environmental Protection Agency (EPA), published 
Fundamentals of Urban Runoff Management: Technical and 
Institutional Issues. That manual combined technical and 
institutional information to provide a handy resource 
for practitioners and regulators for both erosion and 
sediment control and stormwater management. The 
manual was well received.

As luck would have it, in 2001 several of the original 
authors met up at a conference, and began to discuss 
the amount of new information available and our desire 
to update the previous work. The idea was planted and 
communication between the original authors began. 
Most of the authors wanted to contribute so we went 
about looking for a vehicle for distribution. As two of 
the previously involved organizations were not avail-
able, discussions began with the North American Lake 
Management Society (NALMS) which felt the manual 
would provide a resource for its members and anyone 
working with stormwater impacts on aquatic habitats. 

Discussion began with the EPA for funding assistance, 
which was subsequently approved.

If the new information represented only an evolu-
tion or increase in the data available, this book would 
probably not have been pursued. Rather, there has been 
a significant shift in program direction that represents a 
movement from the historic mitigation-based approach 
for stormwater treatment to a more source-based 
approach. The main reason for this shift in thinking is 
based on an increased recognition that streams are a 
valued aquatic resource that should be protected.

This change in thinking necessitated a philosophical 
shift from larger stormwater practices on streams to the 
use of practices on individual subdivisions and even 
individual lots. Linking stormwater goals to aquatic 
resource protection mainly necessitated this change 
in approach. Much more information continues to 
become available to demonstrate the significant shift 
necessary to protect and enhance aquatic resources. 
We are pleased that this new edition of Fundamentals of 
Urban Runoff Management can play a role in that shift.
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discussion

To begin, this chapter sets out some of the reasons 
for updating Fundamentals of Urban Runoff Management. 
These include:

• The shifting emphasis and impacts of stormwater 
management programs and regulations;

• The Storm Water Phase II Rule published on 
December 8, 1999, which greatly expanded the 
scope and coverage of the Phase I program;

• The increased emphasis on the Total Maximum 
Daily Load (TMDL) approach to stormwater 
management;

• Changing hydrologic approaches that increas-
ingly consider long-term continuous simulation 
of rainfall to more accurately size BMPs;

• The increase in the quantity and quality of water 
data;

• The increased prominence of biomonitoring and 
biocriteria; and

• New and improved stormwater management 
practices.

Shifting Program Emphasis

When the original Fundamentals manual was written 
in 1994, programs were focused on limiting peak 
discharges and providing water quality treatment. The 
performance of practices for quality treatment was 
more assumed than realized. In addition, there was little 
widespread documentation of practice performance and 

the relationships between hydrology and water quality. 
Aquatic ecosystems were also not recognized to any 
great degree. There was an assumption that removal 
of contaminants would be good for the environment, 
but at the time few studies had been done to verify 
the accuracy of that assumption. There has since been 
significant work done in this regard, with one of the 
studies (Horner et al., 2001) assessing the effectiveness 
of structural practices to protect stream aquatic re-
sources from a watershed-wide perspective. They make 
a number of interesting statements, although some need 
to be further documented. Key findings were:

• Until watershed total impervious area exceeds 
40 per cent, biological decline was more strongly 
associated with hydrologic fluctuation than with 
chemical water and sediment quality decreases. 
Accompanying hydrologic alteration was loss of 
habitat features, such as large woody debris and 
pool cover, and deposition of fine sediments.

• Structural BMPs at current densities of imple-
mentation demonstrated less potential than the 
non-structural methods (riparian buffers, vegeta-
tion preservation) to forestall resource decline as 
urbanization starts and progresses. There was a 
suggestion in the data, however, that more thor-
ough coverage would offer substantive benefits 
in this situation. Moreover, structural BMPs 
were seen to help prevent further resource de-
terioration in moderately and highly developed 
watersheds. Analysis showed that none of the 
options is without limitations, and widespread 
landscape preservation must be incorporated to 
retain the most biologically productive aquatic 
resources.

C H a P T E R  1

introduction
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• Structural BMPs can make a substantive con-
tribution to keeping stream ecosystem health 
from falling to the lowest levels at moderately 
high urbanization and, with extensive coverage, 
to maintaining relatively high biotic integrity at 
light urbanization.

Clearly, we are finding that you cannot separate water 
quantity and water quality issues if aquatic resource 
protection is a program goal. Some people, mainly 
from an anecdotal perspective, have recognized this, 
but now increasing amounts of literature support that 
fact. What has clearly come out of recent research is the 
relationship of land use to aquatic system health and 
well-being: it isn’t just pollutants that are an issue.

Phase ii Storm Water Rule

The Storm Water Phase II Rule published on Decem-
ber 8, 1999 greatly expanded the extent of the Phase 
I program. This was done by requiring operators of 
municipal separate storm sewer systems (MS4s) and 
operators of small construction sites (greater than one 
acre) to obtain National Pollutant Discharge Elimina-
tion System (NPDES) permits that implement programs 
and practices to control polluted stormwater runoff.

The expansion of Phase II is directed toward 
municipalities with populations under 100,000, which 
were not covered in Phase I. There are a number of 
variations to the general requirement, best set out in 
fact sheets developed by the EPA (Storm Water Phase 
II Final Rule Fact Sheet Series).

The bottom line is that most municipalities and fed-
eral facilities in the U.S. are now covered by the Storm 
Water Program and must implement programs and 
practices that control stormwater runoff. The minimum 
control measures required by the EPA as essential to an 
effective stormwater management program are:

• Public education and outreach on stormwater 
impacts;

• Public involvement/participation;

• Construction site stormwater runoff control;

• Post-construction stormwater management in 
new development and redevelopment;

• Pollution prevention/good housekeeping for 
municipal operations; and

• Illicit discharge detection and elimination.

increased Emphasis on the TMdl approach

The Total Maximum Daily Load (TMDL) approach 

to stormwater management has existed for a number 

of years (originally identified in the Clean Water Act, 
1972). For various reasons TMDLs have now assumed 

much more priority on a national and state basis than 

was the case historically. A number of TMDLs done 

around the country are now serving as templates to 

be followed. The approach is evolving fairly rapidly 

with new guidance information available almost on a 

routine basis.

Biannually, states, territories, and authorized tribes 

must list those impaired waters that do not meet 

applicable water quality standards. Lists submitted to 

the EPA must identify the pollutants that cause the 

impairment and the water bodies targeted for TMDL 

development. TMDLs must then be established at levels 

necessary to achieve applicable water quality standards, 

along with a margin of safety that takes into account any 

lack of knowledge concerning the relationship between 

effluent limitations and water quality.

A TMDL specifies the amount of a particular pol-

lutant that may be introduced into a water body and al-

locates the total allowable pollutant load among sources. 

The TMDL provides a roadmap for efforts to attain and 

maintain state water quality standards. TMDLs consider 

both point and nonpoint source pollutant loadings in 

determining the overall state of a receiving system and 

allow prioritization of efforts to achieve compliance 

with water quality standards.

The core of a TMDL is a computer model or simula-

tion that predicts outcomes for various pollutants on a 

watershed basis. Most models in use today have been 

around for quite some time and are generally under-

stood in terms of data entry and model process. Where 

improved data is especially important in the TMDL 

process is for pollutant loadings from various land uses 

and performance data for BMP treatment expectations. 

More data is absolutely essential if the TMDL process 

is to provide for a reasonable consideration of alterna-

tives in a given watershed and selection of a preferred 

approach. There are huge issues related to funding, both 

public and private, and the anticipated outcome must 

be defined as much as possible.

0039737



FUNDAMENTALS OF URBAN RUNOFF MANAGEMENT1-12

Changing Hydrologic approaches

While stormwater management has historically relied 
on event-based approaches to BMP design, more 
practitioners are now considering long-term continu-
ous simulation of rainfall to accurately size BMPs. By 
considering actual long-term rainfall records in a given 
area, a better gauge of performance may be obtained. 
Analysis of continuous rainfall data over a given time, 
possibly supplemented by simulation of much longer 
terms, may give a different performance expectation 
than would be expected using an event-driven sizing 
approach. This will have a major influence on models 
used for analysis and on existing design standards and 
sizing methodologies.

better Water Quality data

Water quality data is becoming much more available 
than was the case historically. In the past, early monitor-
ing was based to a very large extent on the results of the 
National Urban Runoff Program (NURP) done in the 
late 1970s and early 1980s. The NURP study provided 
a national perspective on water quality issues, but there 
are now many other studies done in the U.S. and around 
the world, notably Australia, Canada, England, New 
Zealand, and a number of European countries.

Another excellent source of water quality data for 
practice performance is the International Stormwater 
Management Best Management Practices Database, 
which provides access to BMP performance data for 
about 200 studies conducted over the past 15 years. 
This data was compiled by the Urban Water Resources 
Research Council of the American Society of Civil 
Engineers (ASCE) to provide consistent and scien-
tifically defensible data for BMP designs and related 
performance. That information is available at www.
bmpdatabase.org.

In addition, considerable research is being done on 
the performance of wetland systems, filter systems, and 
newer practices such as rain gardens. Many proprietary 
practices are also becoming more commonly used. The 
development of proprietary systems will continue; this 
should be encouraged, subject to collection of good 
monitoring data that would justify their use. Some of 
that data is already available.

increased Prominence of 
biomonitoring and biocriteria

While there remains an important role for chemical 
monitoring, biological indicators are increasingly 
recognized as a necessary component of stormwater 
monitoring and assessment.

Chemical monitoring provides a picture over the 
period monitoring is done, while sediment sampling 
provides a rate of accumulation. Biological monitoring 
adds to the picture by providing an overall health rating 
of the receiving system, including a compilation of the 
effects of stressors on aquatic organisms, a perspective 
that is not available through chemical or sediment 
monitoring. As such, it can be considered the third 
leg of the monitoring stool: without all three legs the 
picture is not complete.

improved and new Practices

Stormwater Management

This is an exciting time to be considering stormwater 
management and means of reducing impacts related to 
society’s use of land. Initial stormwater management 
efforts focussed on control of water quantity related 
to flooding impacts. Flood control programs were 
generally initiated in response to a local flooding event 
and involved channel modifications, detention dams, 
or floodplain regulation. As the issue of water quality 
became more recognized, the existing infrastructure 
of flood control programs was generally modified to 
incorporate water quality concerns.

The approach at the time was to modify existing 
water quantity practices to also provide water quality 
improvement; however, the overall design philosophy 
was still directed toward large, on-line stormwater treat-
ment systems that first and foremost provided control 
of downstream flooding and through design approaches 
(wet ponds) provided water quality treatment. There was 
little consideration of the stream or receiving system as 
an important resource. That lack of importance changed 
in the early 1990s. It was also recognized that one 
practice could not provide treatment for a wide range 
of pollutants: filter systems, wetlands, and biofiltration 
practices were all investigated for pollutant reduction.
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As a result, stormwater management has become a 
very different entity than it was in the 1980s. There is 
much more emphasis on practices at the headwaters of 
perennial streams, and practices are being much more 
targeted to the pollutants generated through specific 
land use activities than was done historically.

Finally, there are new practices being developed as 
variations of their historic counterparts. Filter systems 
are being used with filter media other than sand, infiltra-
tion practices are being considered on a wider basis, and 
newer practices (at least from a U.S. perspective) such 
as rain gardens, green roofs, and water re-use are being 
advocated. These really are exciting times.

Erosion and Sediment Control

Erosion and sediment control practices have not evolved 
to the same extent as those for stormwater. The suite 
of practices in use has remained pretty much the 
same since the early 1970s. That can’t be good. Other 
components that have more recently begun to emerge 
consider temporary and permanent revegetation, phas-
ing work to limit open areas, and chemical flocculation 
of sediment ponds to provide for enhanced sediment 
discharge reduction, especially of clay soils. More atten-
tion to erosion and sediment control practices is needed 
for improved treatment to be achieved.

Where From Here

As both our understanding and practices evolve, more 
emphasis will be placed on the “treatment train” 
concept, where several types of stormwater practices 
are used together and integrated into a comprehensive 
stormwater management system. Although this is 

obvious when multiple issues are considered (such as 
stormwater quantity, quality and aquatic ecosystem 
protection), it is also sometimes needed when consider-
ing a single issue. For example, stormwater quality may 
include a variety of contaminants to be managed, but 
processes that facilitate one type of pollutant in one 
practice may not facilitate removal of a pollutant in 
another phase (liquid versus particulate). The treatment 
train approach to stormwater management will become 
increasingly important to reduce overall stormwater 
impacts on the urban environment.

For erosion and sediment control programs, technol-
ogy must improve and approaches further refined for 
aquatic resource protection to be realized. An aggressive 
stormwater management program will not realize its 
goals if the receiving systems are severely impacted 
during the construction phase of a project. In addition 
to significant sediment loads, the amount of stormwater 
exiting a construction site can be significantly increased, 
causing downstream channel instability concerns. 
Erosion and sediment control must be given greater 
attention by regulators and designers. It is a positive step, 
therefore, that the Phase II program is also emphasizing 
erosion and sediment control on smaller sites than did 
the Phase I program.

Most importantly, if we are to reverse the existing 
trend of aquatic and terrestrial destruction that so 
defines traditional development, we must alter our 
existing approach to land use. There may be areas of 
significant habitat, groundwater recharge, or steep 
slopes where intensive land development is simply not 
appropriate. Those areas should protected, regardless of 
their location, and urban planners should instead insist 
on higher densities in other areas. Stream corridors 
should be protected, riparian cover established (or 
re-established), water re-use emphasized to reduce the 
use of potable water in addition to reducing stormwater 
runoff, and the use of green roofs should be expanded, 

Filters PondsSwalesSource
control

Figure 1-1: Stormwater Treatment Train
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especially for redevelopment opportunities. Finally, 
stormwater management implementation should be 
done as an integral component of site development 
and as an urban retrofit.

We are approaching a point where we now have 
the tools to eliminate further declines in receiving 
systems, and in a number of situations actually improve 
on existing conditions.

Concluding Thoughts

Stormwater management has historically been an 
afterthought – when thought of at all – to the site 
development process. Development tends to first lay 
out streets, lots, and public areas, and then consider 
how to deal with any required stormwater management 
concerns. As long as stormwater management remains 
an afterthought, even the best resource protection 
intentions are doomed to fail.

In the same regard, we too often design for minimum 
standards in environmental areas, with no factor of safety. 

If a code says to stay out of wetlands, we stay out of 
them, barely. In the same regard, if we have a design 
standard of 80 per cent reduction in TSS, that is what 
designers will design for – very seldom does someone 
intentionally design for a higher standard. We really 
ought to consider a factor of safety in land development 
to allow for better assurance of a desired outcome.

We must also recognize that we have not yet fulfilled 
our potential understanding of how best to protect the 
environment. We are learning, and we hope to apply 
our increasing knowledge to better outcomes, but 
stormwater management is an inexact science and there 
are huge pressures on land use, along with infrastructure 
provision, to be considered. We aren’t alone in our 
efforts, although it may seem like it at times. People all 
around the world are dealing with the same problems 
and developing innovative solutions we have not yet 
thought of.

All of us have never-ending jobs in teaching other 
staff members, politicians, members of the design and 
construction community, and the public. At the same 
time, we must never cease to be students, always willing 
to learn and apply new information and insight for the 
betterment of the environment.
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Urban runoff is a by-product of the land’s 
interaction with rainfall. Since, by definition, 
urban runoff remains on and moves along the 
land’s surface, it is the most visible of the many 
forms into which rainfall is converted. This 
chapter provides the technical fundamentals of 
the rainfall-runoff … process. It also describes 
ways that land development alters this process 
and quantifies some of the adverse impacts.

So began Chapter 2 of the 1994 edition of Fun-
damentals of Urban Runoff Management. And while it 
still can serve as the opening paragraph of this new 
Chapter 2, our technical knowledge of both urban 
runoff hydrology and the effects of land use change has 
grown considerably in the intervening years. As a result, 
the technical content of this new chapter goes beyond 
the original version, including new and updated topics. 
However, in presenting this technical information, the 
chapter’s goal remains the same: to present the infor-
mation not as an end in itself, but so as to assist in the 
development of urban runoff management programs. 
The arrival of the EPA’s Stormwater Phase II Final 
Rule in 1999, which requires municipalities and other 
entities to develop such programs by 2003, highlights 
the value of such assistance.

The volume of stormwater runoff produced by a 
rain event, the rates, velocities, and depths at which 
it flows, and the pollutants that it carries depend on 
several factors. In addition to the quantity, intensity, 
and duration of the rain itself, the resultant runoff will 
be determined by the characteristics, condition, and 
relative areas of the various surfaces on which it falls. 
As explained in detail in the following sections, these 
characteristics include the type of surface cover, the 

surface slope, and the texture, density, and permeability 
of the surface and subsurface soils. Conditions that affect 
stormwater runoff also include the thickness and quality 
of the surface cover and the amount of water already 
stored both on the surface and within the soil profile.

Conversely, stormwater runoff also affects the sur-
faces upon which it is created and/or that it flows across. 
These effects include both the deposition of pollutants 
captured from the atmosphere by the falling rain and 
the mobilization and removal of pollutants previously 
stored on the surfaces. The most readily visible effects 
are erosion and sedimentation, where forces created by 
the moving runoff become large enough to dislodge, 
suspend, and transport soil particles and associated 
pollutants downstream. This process continues until 
slower velocity areas are encountered, whereupon the 
particles drop out of the runoff and back onto the 
surface. Depending on the type and character of the 
surface cover, this process of dislodging soil particles and 
mobilizing pollutants can be aided by the impact of the 
falling raindrops themselves. Further erosion, sedimenta-
tion, and pollutant loading can occur downstream in 
swales, channels, streams, and rivers, depending on the 
rate, depth, velocity, and duration of the runoff flowing 
in them.

From the above, three key conclusions can already 
be reached:

• Since the volume, rate, and velocity of runoff 
from a particular rain event will depend upon the 
characteristics of the surfaces on which the rain 
falls, changes to these surfaces can significantly 
change the resultant runoff volume, rate, and 
velocity. Changes normally associated with land 
development and urbanization that increase 
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impervious cover and decrease soil permeability 
can significantly increase runoff.

• Since pollutant mobilization and soil erosion 
are the direct result of excessive runoff rates 
and durations, changes in land surfaces can also 
significantly increase both surface and channel 
erosion rates and runoff pollutant loadings.

• In developing urban runoff management 
programs, the greater the knowledge of the 
rainfall-runoff process, the more effective the 
resultant program will be.

While the details of the rainfall-runoff process are 
highly complex and much remains to be learned about 
them, the fundamentals are readily understandable, 
particularly when presented in a direct, concise man-
ner. That is the goal of this chapter. Equipped with the 
information presented here, those involved in develop-
ing urban runoff management programs at all levels, as 
well as those responsible for complying with them, can 
base their efforts on a sound understanding of the basic 
hydrologic processes at the core of their program.

This chapter provides readers with basic information 
on the rainfall-runoff process. It also highlights some 
of the important unknowns and uncertainties of the 
process and recommends ways to acknowledge and 
account for them in computation methods and program 
requirements. Using this information, the chapter also 
provides information on the adverse impacts land use 
change and urbanization can have on runoff quantity 
and the damaging consequences of excessive increases 
in runoff rates, volumes, and velocities.

Next, the chapter utilizes this rainfall-runoff infor-
mation to illustrate how various practices can either 
avoid or control such impacts. This broad approach 
not only helps ensure that decisions made during the 
development of an urban runoff management program 
are based on an informed understanding of runoff 
fundamentals, but also helps readers to better understand 
the more technically complex topics presented in 
subsequent chapters.

The chapter concludes with a list of recommended 
textbooks, research papers, and other references. These 
works were selected from a constantly growing body 
of technical information on urban runoff and the 
impacts of land use change based upon their seminal or 
definitive role in the field of urban runoff management. 
In light of the chapter’s broad scope and emphasis on 
learning the fundamentals first, these references can be 

used to expand readers’ knowledge beyond the pages 
of this book.

It is important to note that, as our understanding of 
urban runoff processes and impacts continues to grow, 
so does the scope and requirements of the programs 
we’ve developed to manage them. Following along and, 
at times, inspiring this growth has been an increasing 
emphasis on and understanding of runoff fundamentals. 
It is this greater understanding that has allowed us to 
progress from relatively simple runoff quantity controls 
in the 1970s to the integrated quantity and quality 
programs of today. It has also allowed us to expand 
the scope and applicability of both our mathematical 
models and the various measures and practices we can 
now use to implement their findings. For example, the 
growing use of nonstructural measures and low-impact 
development practices essentially began with a detailed 
re-examination of the fundamental principles of the 
hydrologic cycle which, in turn, became the basis for 
their design and implementation. Therefore, it is hoped 
that the runoff fundamentals presented in this chapter 
will continue to inspire and direct the development of 
urban runoff programs with ever greater scopes, goals, 
and accomplishments.

Reality vs. Theory

In most complex technical matters, differences exist 
between reality and theory. That is because theories 
developed to explain or simulate reality can only go 
so far. Typically, there are aspects of reality that are not 
entirely understood and, therefore, are either ignored or 
simplified in the theory. Recognizing these differences 
is important when developing and implementing a 
technology-based regulatory program such as one that 
manages urban runoff. The “real” runoff processes that 
occur during an actual storm event can be extremely 
complex and can be influenced by an equally complex, 
highly variable set of factors and circumstances. Due 
to this complexity, the theories on which we base our 
runoff computations and models cannot include all 
aspects and factors.

For example, the mechanics of infiltration that 
govern the amount and rate at which rain will enter a 
soil (and therefore the amount and rate that will become 
runoff) are difficult to precisely discern. They can 
include the forces that govern the movement of water 
entering and moving through the void spaces within 
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the soil as well as the intensity of the rainfall, the sizes, 
shapes, and chemical characteristics of the soil particles, 
the number and size of the void spaces between the 
soil particles, the amount of moisture already stored 
within the soil void spaces at the onset of rainfall, the 
slope and relative smoothness of the soil surface, and the 
type and character of the cover on the surface. Further 
complications include the fact that many of these forces 
and factors typically change over time, not only from 
storm to storm, but during a single storm event. This 
inherent complexity of the process, coupled with the 
complexity and variability of the factors that influence 
it, makes it difficult to develop a comprehensive theory 
that can precisely predict the resultant runoff from a 
specific rainfall event.

At first glance, this difficulty in precisely predict-
ing runoff volumes, rates, and velocities from rainfall 
events does not bode well for the development of a 
regulatory program intended to effectively manage that 
runoff and its impacts. However, an awareness of these 
difficulties and the complexities, uncertainties, and vari-
ability that cause them can help us develop assumptions, 
simplifications, and representative values that enable us 
to overcome these difficulties and produce accurate, 
reliable, and safe runoff estimates. This ability further 
underscores how important it is for runoff management 
program developers to possess an understanding of 
runoff fundamentals.

Generally, there are three analytic techniques 
typically employed to overcome the complexities and 
uncertainties of estimating runoff and produce safe, 
usable results. The first involves analyzing the various 
processes that help convert rainfall to runoff and deter-
mining the relative influence each of their many factors 
may have on the process’s outcome. Those parameters 
that are found to exert very small influence on the 
outcome or answer are typically dropped from further 
consideration in the computations or, if their presence 
is needed for mathematical rigor, they are assigned 
a nominal value. At times, factors that have minimal 
influence individually but, when combined, can have 
a meaningful and estimable effect on the outcome are 
grouped together and assigned a value that reflects that 
combined influence. Such factors are often referred to 
as lumped parameters in recognition of their combined 
contribution to the outcome. Mathematical models that 
utilize such parameters to estimate runoff from rainfall 
are known as lumped parameter models.

The second analytic technique that is used at times 
to address the complexities and uncertainties normally 

associated with runoff computations is an outgrowth 
of the first technique. Following the identification and 
analysis of the factors or parameters that influence 
the various rainfall-runoff processes, those factors that 
are found to exert a meaningful influence are further 
analyzed for the ways and amounts in which they do 
so. Sometimes called sensitivity analysis, this procedure 
fixes the value or influence of all other significant factors 
and then allows the parameter in question to vary over 
a range of possible or probable values. Each time the 
parameter value changes by a certain percentage of its 
total value range, both the qualitative and quantitative 
effects of such a change on the outcome or answer 
are noted. Once the entire range of parameter values 
is evaluated, the parameter’s influence can be assessed. 
This assessment can indicate to the runoff modeler 
how much the outcome or answer will vary due to 
certain changes in parameter value. The assessment 
also indicates which direction (i.e., higher or lower) 
the answer will move. For example, does an increase in 
parameter value cause the answer to similarly increase 
or, in fact, to decrease? While direction influences can 
be readily determined for certain parameters in simple, 
generally steady-state rainfall-runoff models merely by 
analyzing their basic equations and algorithms, more 
complex, dynamic models may require more extensive 
sensitivity analysis.

Once the sensitivity and direction of a model param-
eter is understood, the second analytic technique then 
assigns it a value that the runoff modeler considers to 
be both a) reasonably representative of its typical value 
for the circumstances under consideration, and b) safe 
for the application or action that the model results will 
be used for. “Typical” values in many models are usu-
ally determined from representative numbers of actual 
parameter measurements taken either in the field or the 
laboratory. “Safe” values are based upon the parameter’s 
directional influence and the acceptable risk inherent 
in the application of its results.

For example, in designing a stormwater facility to 
reduce peak runoff rates and pollutant loads from a land 
development site, a key design parameter would be the 
ability of the site’s soils under developed conditions to 
infiltrate rainfall. While there may be extensive data 
available to the designer upon which to select a typical 
infiltration value, the designer may also allow the desire 
for a safe value (and, consequently, a safe design) to 
influence the final selection. As a result, the designer 
may select an infiltration rate for the developed site that 
is somewhat lower than the typical value, knowing that 
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its use value will result in greater runoff volume and 
peak rate to the facility which, in turn, would require a 
somewhat larger facility size than if the typical value was 
selected. Once again, the selection of a safe parameter 
value may be a matter of experience and professional 
judgment when using simple, generally steady-state 
rainfall-runoff models or may require extensive statisti-
cal analysis when using more complex ones.

Selection of safe design parameters may also be com-
plicated by the design itself. For example, in the design 
described above, the selected infiltration rate for the site 
soils under developed conditions was lower than the 
actual or typical rate in order to achieve a conservative 
facility design. However, let’s assume that the required 
peak outflow rate from the facility could not exceed 
the peak rate from the site in existing or predeveloped 
conditions. In computing this predeveloped peak rate, 
use of a lower than actual soil infiltration value would 
not be considered safe, since it would result in a peak 
rate from the predeveloped site (and, therefore, the 
stormwater facility under developed site conditions) 
that was greater than the actual predeveloped site rate. 
In order to select a safe value, the designer would instead 
need to select a soil infiltration rate for the predeveloped 
site that was actually higher than the actual value.

As illustrated by these examples, a stormwater 
facility designer must understand the basics of the 
rainfall-runoff process in order to consistently select 
safe parameter values. We cannot be sure that our 
assumptions, computations, and, ultimately, our runoff 
management programs are inherently safe unless we 
understand the fundamental aspects of urban runoff well 
enough to identify all pertinent factors and parameters 
and understand their effects. This conclusion once 
again revisits the “learn the fundamentals first” theme 
of this chapter.

It should be noted that the use of a “safe” parameter 
value cannot typically be relied on to address proc-
ess complexity and uncertainty when attempting to 
estimate runoff from actual rain events. Such events 
are often described as “historic” events to distinguish 
them from synthetic design storms, which are typically 
based upon a hypothetical arrangement of rainfall 
depths, intensities, and durations that are often used 
to design stormwater facilities. Estimating runoff from 
actual rainfall events is often necessary to demonstrate 
the accuracy of a particular rainfall-runoff model or to 
provide feedback that can be used to improve its ac-
curacy. Such procedures are known as model calibration 
and verification, where a model’s algorithms and/or 

parameter values are adjusted so that its predicted 
outcomes match the recorded outcomes from actual or 
historic storm events. Once so adjusted (or calibrated), 
the model is then used to predict the outcomes for 
one or more additional historic storms. The predicted 
results from the calibrated model are then compared 
with the additional storms’ recorded outcomes to verify 
or validate that the model remains accurate for storms 
other than the one by which it was calibrated. When 
estimating outcomes for actual rain events, the selection 
of model parameter values must usually be based only 
on the parameter’s actual value (or values) during the 
actual event, a process that requires considerably more 
understanding of the rainfall-runoff process and usually 
event-specific records of parameter data.

The third analytic technique addresses the complexi-
ties and uncertainties normally associated with runoff 
computations by including such uncertainties in the 
runoff computations. To do so requires a rainfall-runoff 
model that will simulate a large number of storm events. 
While doing so, the model will allow the value of the 
uncertain parameter to vary from event to event or 
even within a particular event based upon the way the 
parameter may be expected to vary in reality. Such 
variations may follow a particular pattern (e.g., expo-
nentially or logarithmically) so that, while the actual 
parameter value for a particular rain event may not be 
known, the overall range of values and the pattern by 
which the parameter value varies within that range is 
known or can be reasonably estimated. Equipped with 
such information and utilizing a technique known as 
Monte Carlo simulation (Pitt and Voorhees, 1993), the 
model will allow the parameter value to vary within 
the known range and pattern either randomly or in 
accordance with prescribed probabilities. The results 
produced by the model can then be statistically analyzed 
to determine an appropriate answer. Depending upon 
the parameter, such variations in parameter value can 
represent a more accurate way to address parameter 
value uncertainty than selecting typical and/or safe val-
ues. However, use of Monte Carlo simulations requires 
the use of generally more sophisticated rainfall-runoff 
models and long-term rainfall input data. Further 
discussion of such models is presented in later sections 
of this chapter.

In summary, the above section presented the follow-
ing ideas and information:

• Inherent complexities in the rainfall-runoff 
process lead to differences between the theories, 
equations, and models we use to estimate runoff 
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rates and volumes and the actual amounts that 
may occur;

• To safely address these differences, we utilize both 
our understanding of rainfall-runoff fundamen-
tals and techniques such as sensitivity analysis to 
select equation or model input parameters that 
will produce answers that are accurate and safe; 
and

• In certain instances where appropriate data and 
models are available, we may actually allow an 
input parameter to vary during the computations 
rather than using a single value for it. Known 
as Monte Carlo simulation, it produces a range 
of possible answers that can then be statisti-
cally analyzed to produce an accurate and safe 
answer.

Finally, the role of urban runoff management pro-
gram developers should not be overlooked in the above. 
That’s because the theories, equations, models, and input 
parameter values they choose to incorporate into their 
programs will influence and even require designers to 
follow certain procedures, include certain parameters, 
and/or select certain data values. As such, it is just as 
important for the program developer to understand the 
fundamentals of the rainfall-runoff process.

The Rainfall-Runoff Process

As described in the chapter’s opening paragraph, runoff 
represents a by-product of the land’s interaction with 
rainfall. As such, changes in the character or cover of 
the land can cause changes in runoff volumes, rates, and 
velocities. However, to better understand the rainfall-
runoff process, it is important to realize that it is only 
a portion of a larger, cyclical process that is constantly 
taking place. This process, known as the hydrologic 
cycle, involves all of the forms water can take as it 
continually moves on, above, and within the earth.

The hydrologic cycle is illustrated in Figure 2-1. Due 
to its cyclical nature, there are no starting or ending 
points in the hydrologic cycle, just points along the 
way as water moves between the earth’s surface and 
atmosphere, changing its form as necessary. Selecting 
the atmosphere as a starting point, Figure 2-1 demon-
strates how water vapor is converted into rainfall and 
other forms of precipitation and is pulled by gravity 
toward the earth’s surface. On the way, some of the 
precipitation may be converted back to water vapor 
and remain suspended in the atmosphere, while the 
remainder continues to fall. Upon reaching the earth’s 
surface, precipitation can follow one of several routes. 
It can be stored in surface depressions or infiltrate into 

Figure 2-1: The Hydrologic Cycle

Source: Fundamentals of Urban Runoff Management
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the soil. Once there, it can be taken up by plant roots 
and, through the transpiration process, returned to the 
atmosphere as water vapor or remain in the soil as soil 
moisture.

Other infiltrated precipitation may continue to move 
down, again by gravity, until it reaches the groundwater 
table, which can then re-emerge on the surface as flow 
in waterways. Precipitation stored on the surface can 
be evaporated into the atmosphere, along with that 
intercepted by vegetation. Finally, a certain amount of 
the original precipitation can become runoff, moving 
across the earth’s surface to waterways and bodies, 
including the oceans. Once there, evaporation can then 
return the water to the atmosphere, where precipitation 
can resume.

It is important to recognize two basic aspects of the 
hydrologic cycle. First, the movement of water from 
the atmosphere to the earth is exactly balanced by its 
movement in the opposite direction. We know this is 
true because, as noted in the 1994 Fundamentals of Urban 
Runoff Management, the skies would get very cloudy or 
inland property owners would eventually have ocean or 
lakeside views if it weren’t. From the standpoint of urban 
runoff management, we can use this mass balance to 
help estimate how much water may exist in each of the 
hydrologic cycle’s available forms, including runoff.

Second, due to the interaction between all of the 
various water forms within it, the hydrologic cycle 
is not easily separated into discrete components. De-
pending on actual conditions, the precipitation that 
became runoff from a parking lot may join flow in an 
adjacent stream, or moisture in the soil surrounding 
the lot, or groundwater moving below the lot. In fact, 
the water that was originally parking lot runoff and 
then groundwater may eventually become flow in the 
stream or evaporate back into the atmosphere where 
the precipitation originated.

Despite its complexity and interrelationships, 
experience and research has demonstrated that, to 
be successful, an urban runoff management program 
must not only be based upon an understanding of the 
hydrologic cycle, but must also utilize as many water 
forms and processes within the cycle as possible. As such, 
it is no longer sufficient to target and regulate only the 
runoff process. Instead, the program must also utilize 
the infiltration, transpiration, and even the evaporation 
processes to optimal levels in order to manage urban 
runoff and prevent the adverse runoff impacts of the 
land use changes caused by urbanization. Coordinated 
use of all available hydrologic cycle components and 

processes allows a program to move beyond simple 
runoff control to true runoff management, limiting 
the amount of rainfall that becomes runoff to begin 
with as well as managing the runoff that is ultimately 
created. In doing so, the program can also provide 
protection of groundwater resources, waterway and 
wetland baseflows, and soil moisture levels necessary 
for healthy vegetated covers.

In summary, the above section presented the follow-
ing ideas and information:

• The hydrologic cycle represents the complex, 
interrelated movement of water in various forms 
on, above, and under the earth’s surface.

• Despite its complexity, there are fundamental 
concepts and processes in the hydrologic cycle 
that can be readily grasped and utilized.

• To be successful, an urban runoff management 
program must be based upon the hydrologic 
cycle and utilize as many of its concepts and 
processes as possible.

Runoff Estimation: 
Typical Parameters

As noted above, the actual process by which rainfall 
is converted to runoff is complex with variable and, 
at times, unknown factors. Fortunately, from years of 
research, experimentation, and experience, the essential 
factors or parameters that most strongly govern or 
influence the process have been identified. These fun-
damental or typical parameters are described below.

Rainfall

Since runoff is considered its by-product, rainfall can 
readily be considered the most significant factor in 
estimating runoff. Actual rainfall amounts and patterns 
measured at gages are used to estimate the runoff from 
real or historic rain events. Hypothetical or synthetic 
design rainstorms are frequently used for design and 
regulatory purposes. Actual rainfalls can also be used to 
check the results produced by a design storm method 
or can even serve as the design storm itself if it has the 
appropriate magnitude, duration, and probability. This 
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is particularly true for long-term rainfall records, which 
can provide superior results to design storms in certain 
instances (James and Robinson, 1982). As a result, the 
use of such rainfall records can be expected to grow in 
the future, particularly in the analysis and management 
of runoff quality, as more data becomes available and 
computer programs are developed to utilize it. Long 
term records may also serve as a valuable indicator of 
climate change impacts on rainfall, in which care must 
be taken in their use. 

In general, our interest in rainfall not only focuses 
on real and hypothetical events, but also on both small 
and large rainfall amounts. From statistical analyses and 
experience, we know that small rainfalls occur much 
more frequently than large ones. As such, relatively small 
rainfalls are typically associated with runoff pollution 
and erosion problems and their associated environ-
mental consequences, while larger rainfalls are typically 
associated with flooding and its associated threat to 
lives and property. The following examples highlight 
these various interests and the use of data from real 
rainfall events.

Figure 2-2 depicts radar-based total rainfall estimates 
in the United States during a 24-hour period ending at 
8 a.m. on July 13, 2004. From the scale at the bottom 
of the figure, it can be seen that the greatest rainfall 
occurred in the northeastern United States, particularly 
in New Jersey and Delaware. Figure 2-3 presents a more 

detailed view of the rain event in this area. As can be 
seen in the figure, 24-hour rainfall totals of more than 11 
inches fell in Kent County, Delaware, and more that 13 
inches fell in Burlington County, New Jersey. As docu-
mented by the National Weather Service (NWS), U.S. 
Geological Survey (USGS), and the N.J. Department 
of Environmental Protection, this rain event resulted 
in record or near-record flooding on several southern 
New Jersey waterways, including Rancocas Creek and 
the Cooper River. The rain also led to the failure of 21 
dams in Burlington County. An analysis of the rain event 
in the county by the NWS indicated that the event had 
an estimated average recurrence interval or frequency 
of approximately 1,000 years. As described later in this 
chapter, such an event would statistically have only a 0.1 
percent chance of occurring in any given year.

Rainfall data from such an extreme rain event is 
not only useful in analyzing the runoff, flooding, and 
damage caused by the event itself. The data may also 
be used to evaluate the design of dams, spillways, and 
other hydraulic structures produced through the use of 
hypothetical design rainfall events or, where appropri-
ate, may even serve as the design storm itself. Such 
use would depend upon the total depth, duration, and 
probability of the actual rain event compared with the 
required design frequency of the structure.

At the opposite end of the rainfall depth and fre-
quency spectrum, data from much smaller and more 

Figure 2-2: 24-Hour Rainfall in Millimeters Ending 8 a.m., July 13, 2004
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common rain events can also be used in the analysis 
and design of certain hydraulic structures. As described 
above, such rainfalls are not typically associated with 
structures intended to withstand the effects of a very 
large, rare rainfall event, such as a dam’s spillway. Instead, 
they would be intended to reduce pollutant loadings 
in runoff and waterway flows or prevent surface or 
waterway erosion. Such rainfall data can also be used 
to evaluate the impacts that land development practices 
and policies have on producing pollution and erosion 
problems in the first place.

Figure 2-4 depicts the rainfall depth from approxi-
mately 750 storm events recorded at Newark Liberty 
International Airport in Newark, New Jersey between 
1982 and 1992. It was taken from the long-term pre-

cipitation records contained in the computer program 
WinSLAMM – Source Loading and Management 
Model (Pitt and Voorhees, 1993). Such data can be used 
in programs like WinSLAMM and the EPA’s Stormwa-
ter Management Model (SWMM) to estimate runoff 
amounts over the long periods of time which problems 
such as runoff pollution and erosion typically take to 
manifest. Assuming that the length and accuracy of the 
rainfall data is sufficient, structure designs and practice 
evaluations based upon such data can be considerably 
more robust than those based upon hypothetical or 
synthetic design storms (James, 1995).

This increased robustness is due to the uncertainties 
associated with the rainfall-runoff process noted above 
and the ways in which they are addressed differently 

Figure 2-3: 24-Hour Rainfall in new Jersey-delaware, July 12-13, 2004

Source: National Weather Service, Mt. Holly, New Jersey Forecast Office
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through the use of long-term rainfall records versus 
single-event design storms. When using a hypothetical 
design storm approach, decisions must be made as to the 
total amount of rain, how long it will fall, how it will 
vary in intensity (if at all) over this duration, how long 
it has been since the previous rain fell and, if significant, 
in what time of year the event will occur. Such deci-
sions must be made by the designer or modeler, either 
actively through the development of an appropriate 
design storm or by default through the selection of a 
previously developed, standardized design storm often 
specified by an urban runoff management program. 
Selecting fixed values for each of these factors can and 
often will affect the resultant runoff estimate.

However, when using a suitably long and accurate 
record of actual rainfall, these decisions do not have to 
be made. Instead, the long-term rainfall record contains 
all of these factors, and its use allows them to vary over 
a naturally-occurring range of values. The result is a 
similarly varied series of runoff estimates that reflect 
this natural range of conditions. Analyzing this resultant 
runoff series with relatively simple statistical techniques 
can then produce results for a storm with a particular 
depth, frequency, duration, etc.

Despite this enhanced robustness or accuracy and its 
applicability to a range of analytic and design problems, 
the use of actual rainfall data, either from single, extreme 
events or over long time periods, is not without its 
problems. First and foremost is the availability of such 
data. While the number of recording rain gages in the 
United States is constantly increasing along with their 
reliability and data accessibility, there still remain many 
areas with inadequate gage coverage.

Second, the data record available must be sufficiently 
long for the intended use. Even the design of practices 
or facilities that must control the runoff from relatively 
high-frequency, low-depth rain events can require up 
to five to ten years of continuous rainfall data. The 
design of facilities such as dams and flood control works 
to control much lower frequency, higher recurrence 
interval events would typically require several decades 
of data at a minimum, unless one or more events in 
the available record can be accurately designated as 
statistically extreme. In these cases, such as the one 
illustrated in Figure 2-3, such extreme events may be 
used, with suitable caution, as design storms or, more 
typically, to supplement or evaluate the results produced 
by a hypothetical design storm.

Third, the data must have been recorded in time 
increments suitable for the event analysis or facility 
design in question. As explained more fully in following 
sections, rainfall data that has been recorded in time 
increments that approach or even exceed the length of 
time it will take for an area of land to respond to rainfall 
may be suitable for estimating total runoff volumes 
from rainfall events, but are generally not appropriate 
for predicting peak runoff rates or runoff hydrograph 
shapes. Use of such data can cause rounding and other 
errors that can lead to underestimated peak runoff rates, 
hydrographs, and, in certain models, runoff volumes 
(James and Robinson, 1982; Pitt and Voorhees, 2003).

An additional problem typically cited in the past with 
using actual rainfall data, particularly long-term records, 
was difficulty inputting, storing, and processing large 
amounts of rainfall data. It should be noted that this 
problem has been largely eliminated through the vastly 
larger data storage capacities and higher data processing 

Figure 2-4: Rainfall data for newark, new Jersey, 1982 to 1992

Source: WinSLAMM Version 8.7
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speeds of modern computers. If any computer-related 
problems remain in this area, it may be in the relatively 
limited number of computer programs that can accept 
long-term rainfall data.

As a result, the use of hypothetical or synthetic design 
storms in urban runoff management programs remains 
relatively high. The data used to develop such storms is 
obtained from statistical compilations and extrapolations 
of real rainfall data collected over a statistically significant 
period of time. Figure 2-5 presents such a compilation. 
It depicts rainfall depth-duration-frequency curves for 
Newark, New Jersey based on hourly rainfall collected 
at Newark Liberty International Airport between 1948 
and 2000. The curves predict the expected rainfall depth 
for a given period of rainfall and storm frequency, with 
the storm frequency expressed as an average exceed-
ance probability in years. For example, the expected 
100-year, 1-hour rainfall depth at the airport would 
be approximately 2.8 inches, while similar frequency 
storms for 2-, 6-, and 24-hour periods would have depth 
of approximately 3.8, 5.5, and 8.4 inches, respectively. 

Similar curves can be developed for average rainfall 
intensity, which is obtained by dividing the rainfall 
depth by the rainfall period.

The curves in Figure 2-5 were developed by the 
Hydrometeorological Design Studies Center (HDSC) 
of the National Weather Service and were published 
in 2004 in the National Oceanic and Atmospheric 
Administration’s (NOAA) Atlas 14 – Precipitation 
Frequency Estimates. Rainfall data for this and other U.S. 
locations is available at the HDSC Precipitation Data 
Frequency Center (PFDS) at http://hdsc.nws.noaa.
gov/hdsc/pfds/. Additional rainfall data is also available 
through various publications and agencies throughout 
the country.

Rainfall data such as that shown in Figure 2-5 can 
be used in a variety of ways. If the total rainfall depth 
for a specific storm frequency and rainfall period is 
needed (for example, to estimate total runoff volume to 
a stormwater facility), the depth can be taken directly 
from charts or associated tables like the one in Figure 
2-5. As described above, the depth can also be converted 

Figure 2-5: Rainfall depth-duration-Frequency data for newark, new Jersey 

Source: WinSLAMM Version 8.7.

Source: NOAA Atlas 14 – Precipitation Frequency Estimates
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to an average rainfall intensity in instances where a 
peak runoff rate is required (for example, to select the 
appropriate size of a storm sewer).

In addition, rainfall data like that shown in Figure 2-5 
can be used to construct an entire hypothetical design 
storm. Such storms are typically needed when some 
or all of the runoff hydrograph (a depiction of how 
the runoff rate varies with time) is needed, not just the 
total runoff volume or peak runoff rate. Hydrographs 
are typically necessary for the analysis or design of any 
drainage area or stormwater facility where the variation 
of runoff rate over time is critical. Such areas include 
two or more subareas of a larger watershed that are 
added together to determine a combined peak rate or 
hydrograph. Time-sensitive stormwater facilities include 
wet ponds and detention basins.

The rainfall data in Figure 2-5 could be used, for 
example, to construct a 24-hour, 100-year hypothetical 
design storm for Newark by allowing the rain intensity 
to vary in such a way that the various 100-year rainfalls 
for durations less than 24 hours occur over the storm’s 
total 24-hour duration. For example, such a storm 
would have maximum 1-, 2-, 6- and 12-hour rainfalls 
of 2.8, 3.8, and 5.5 inches respectively falling within its 
total 24-hour rainfall of 8.4 inches. It should be noted 

that, as shown in Figure 2-5, each of these rainfall-dura-
tion combinations have a 100-year frequency.

Figure 2-6 depicts the temporal distribution of four 
hypothetical design storms that are regularly used for 
drainage area runoff analysis and stormwater facility 
design. All four storms have varying rainfall intensities 
over their 24-hour length. They were developed by 
the Natural Resources Conservation Service (NRCS) 
of the U.S. Department of Agriculture and are used 
in NRCS rainfall-runoff methods and models. They 
have also been adopted for use by many urban runoff 
management programs throughout the country. Co-
ordinates of the various NRCS design storm events 
can be obtained from the NRCS State Conservation 
Engineer in each state.

As shown in Figure 2-6, the rainfalls associated with 
each of the four NRCS hypothetical design storms is 
expressed as a percent of the total 24-hour rainfall. As 
such, an entire design storm for a given frequency can be 
computed simply by selecting a 24-hour rainfall depth 
with that frequency and applying it over the 24-hour 
period to the various rain depths in the appropriate 
design storm. An example of such a design storm with 
a 100-year frequency for Newark, New Jersey is shown 
in Figure 2-7. It was developed by multiplying the 

Figure 2-6: nRCS design Storm distributions

Source: NRCS Technical Release 55

0039752



CHAPTER 2:   WATER QUANTIT Y IMPACTS OF URBAN L AND USE 2-27

100-year frequency, 24-hour rainfall for Newark by the 
various rainfall depths shown in Figure 2-6 for the Type 
III design storm which the NRCS has designated as 
the most appropriate of the four design storms shown 
in Figure 2-6 for the city.

There are some interesting and helpful observations 
that can be made about the four different NRCS design 
storm distributions shown in Figure 2-6, all of which 
would have the same total rainfall at the end of the 
24-hour event. First, it can be seen that the Types II and 
III storms are distributed more or less symmetrically 
about the storm’s 12-hour midpoint, while Types I and 
IA are not. Second, in the Type II and III storms, the 
rain falls at lower intensities at the beginning and end 
of each storm (evidenced by the relatively flat slope of 
the curves between hours 0 and 9 and between hours 
15 and 24) than the Type I and IA storms. As a result of 
these lower starting and ending rainfall intensities, the 
Type II and III storms have greater intensities during 
their middle periods and these high intensity periods last 
longer than the Type I and IA. In fact, as can be seen in 
Figure 2-7, fully 50 percent of the total rain depth of 8.4 
inches falls in the middle two hours (between hours 11 
and 13) of the Type III storm for Newark, New Jersey. 
Finally, the high-intensity rainfall periods in the Type 

II and III storms occur later than the Types I and IA. As 
a result of these differences, the Type II and III design 
storms can be expected to produce higher peak runoff 
rates than the Type I and IA storms for the same total 
24-hour rainfall. This illustrates the complexities and 
influences that must be considered when developing 
or selecting a hypothetical design storm.

In addition to the four NRCS design storms, several 
other hypothetical design storm distributions have 
been developed and adopted by various jurisdictions 
and agencies with urban runoff management programs. 
These include the City of Austin, Texas; the State of 
New Jersey; the South Florida Water Management 
District, and the U.S. Army Corps of Engineers. And 
as additional rainfall data is collected and statistically 
analyzed, modifications to existing hypothetical distri-
butions or the development of entirely new ones may 
be necessary in the future.

Finally, our discussion of rainfall would not be 
complete without mentioning rain that may have fallen 
during prior storms. While most of the runoff from a 
storm may have long since drained away, some is likely 
to still be present as soil moisture or stored in surface 
depressions in the drainage area. The exact amount of 
such water, referred to as the antecedent rainfall or 

Figure 2-7: nRCS 100-year Type iii design Storm for newark, new Jersey
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moisture condition, can influence the amount of runoff 
from a subsequent design storm by affecting how much 
of that storm’s rain can infiltrate into the soil or be stored 
in the depressions. As such, its effect must be quantified 
in all rainfall-runoff computations.

Antecedent moisture conditions are particularly 
critical when recreating real storm events or analyz-
ing both real and design storms with relatively low 
rainfall depths. For real storms, the antecedent moisture 
conditions can be estimated from the rainfall data for 
the antecedent period. When using a design storm, 
however, many runoff estimating methods assume for 
simplicity that average antecedent conditions exist in a 
drainage area prior to the start of the design storm. As 
a result, the frequency of the runoff event will equal 
that of the rainfall that produced it, an occurrence 
that is not always true. Such assumptions highlight the 
advantage of using long-term rainfall data, where the 
actual antecedent rainfall condition for each storm 
can be directly estimated from the prior event’s data. 
More sophisticated methods allow the analyst to vary 
the antecedent condition to judge its sensitivity to the 
answer or to increase the conservatism or “safety” (as 
discussed above) of the answer.

In summary, the above subsection presented the 
following ideas and information:

• In estimating runoff, rainfall from both actual 
and hypothetical storm events may be used;

• Various hypothetical design storms have been de-
veloped and are used in many runoff estimation 
methods and runoff management programs;

• Hypothetical design storms can produce reliable 
results, particularly for large, relatively infrequent 
storms where the depth of the rainfall dominates 
the rainfall-runoff process;

• Conversely, design storms may be less reliable for 
smaller, more frequent storms where antecedent 
rainfall, climate, soil type, slope, and cover have 
greater influence on the resultant runoff;

• Design storms may need periodic updating or 
replacement as additional rainfall data is collected 
and analyzed;

• Data from actual rain events may be used to 
supplement or check design storm results;

• Suitable, actual rain data may also be used for de-
sign purposes, provided it represents a sufficiently 
long period of time or severity of storm;

• The use of long-term rain data to estimate runoff 
from smaller, more frequent storms is increasing 
as more suitable data and computer models 
become available; and

• Long term rain data may also serve as an indicator 
of climate change on rainfall. If verified, such 
effects must be taken into consideration when 
using such data.

Time

Time plays a critical role in the actual rainfall-runoff 
process and, as such, plays a similar role in the various 
theoretical methods used to simulate it. This is not 
surprising, since the gravitational, thermodynamic, 
and other natural forces involved in the creation of 
runoff from rainfall are constantly changing with, and 
therefore influenced by, time. These influences can 
be exceptionally complex. The following discussion 
presents a simplified description of how time affects 
runoff estimates.

Two fundamental measures or lengths of time are 
important when performing runoff estimates from 
rainfall. The first is the runoff response time of the drain-
age area to a rainfall input. This response time indicates 
how quickly the runoff created by a given amount of 
rain drains to the outlet of the drainage area and how 
quickly the rate of that runoff will change as the rainfall 
rate changes. In more sophisticated estimating methods, 
this response time may also affect the volume of runoff 
produced by the rain.

Several terms and definitions can be used to describe 
this response time; most are applicable to a particular 
runoff estimating technique. The most common term 
is Time of Concentration (TC), which the USDA 
Natural Resources Conservation Service and others 
define as the time it takes runoff (once it has begun) to 
flow from the most distant point in the drainage area 
to the drainage area’s outlet. Numerous procedures, 
equations, and nomographs are available for estimating 
TC, including those presented in Chapter 3 of the 
NRCS Technical Release 55 – Urban Hydrology for Small 
Watersheds (TR-55), which is used as the hydrologic 
basis of many urban runoff management programs.

Regardless of the method used to estimate TC, it is 
important to recognize its direct effect on the resultant 
rate of runoff, including the peak rate. As noted above, 
TC is a measure of how quickly the runoff from a given 
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amount of rain throughout a drainage area can flow to 
the area’s outlet. Stated differently, it represents how 
much time it takes the runoff produced throughout 
the drainage area to concentrate at the outlet. The more 
quickly a fixed volume of runoff can concentrate at 
the outlet, the more runoff will exist at any point in 
time at that outlet. As such, the TC will directly affect 
the overall shape of the runoff hydrograph, including 
the peak runoff rate. The shorter the TC, the higher 
the runoff rate, including the peak. In light of these 
effects, it can be seen that whether we seek to estimate 
a peak runoff rate or an entire runoff hydrograph for a 
given rainfall, we must compute a reasonably accurate 
estimate of TC.

In computing runoff peaks and hydrographs, TC can 
also assist us in another way. Since most rainfall data, 
whether for a real event or hypothetical design storm, 
is rarely provided in a continuous form over time but 
rather in discrete time increments, we must assume 
an average rate of rainfall will occur during each of 
these time increments. Since TC is a measure of how 
quickly the rate of runoff will vary due to changes in 
rainfall rate, we can use it to determine how small of a 
time increment we must divide our rain event into to 
produce an accurate runoff peak or hydrograph.

For example, a drainage area that takes six hours to 
respond at its outlet to rain falling within it will show 
little change in runoff rate from a change in rainfall 
intensity lasting only a few minutes. Therefore, using 
a time increment of 30 to 60 minutes (during which 
rain is assumed to fall at an average rate) would be ap-
propriate. However, using a 30-minute time increment 
for a drainage area that responds in 15 minutes would 
not be appropriate, since the assumption of a uniform 
rainfall rate during each 30-minute storm increment 
would mask any shorter-term variations in rainfall rate 
that would have a significant effect on the resultant 
runoff rate. Such time increment-induced errors are 
examples of the “rounding errors” described above that 
may occur in the use of actual rainfall data. This also 
illustrates the problem that can be encountered when 
attempting to find actual rainfall data in sufficiently 
short time increments.

The second fundamental period of time in rainfall-
runoff computations is the effective event time. When 
computing only a peak runoff rate from a drainage 
area, this time is typically based upon the time the 
area can respond to rainfall and, as a result, can be set 
equal to the drainage area’s TC. When performing such 
computations, therefore, we are interested only in a 

period of rainfall within a longer storm event; namely, 
the period with the greatest rainfall rate or intensity. 
For example, if we wish to estimate the peak 10-year 
rate of runoff from a drainage area in Newark, New 
Jersey with a 30-minute TC, we would use a 10-year 
recurrence interval, 30-minute rainfall of 1.5 inches 
from Figure 2-5.

However, if we wish to estimate the total runoff 
volume for a 10-year storm event, the effective event 
time will have to include the entire storm duration in 
order to obtain the total rain depth. While such times 
are readily available when using data from actual rain 
events, they must be carefully selected when using a 
hypothetical design storm. For example, while Figure 
2-5 indicates that a 10-year, 1.5-inch period of rainfall 
would last for 30 minutes (see previous paragraph), it 
gives no indication of the total duration or depth of 
the storm in which that 1.5-inch, 30-minute rainfall 
would occur, other than the fact that it would last for 
at least 30 minutes. However, it could also be part of a 
longer, much larger storm event.

In addition, when designing certain runoff treat-
ment or control practices such as infiltration basins, the 
effective event time may also include some additional 
period of time following the end of the rainfall event. 
This additional time, known as the inter-event dry 
period (Wanielista and Yousef, 1993), reflects the time 
by which the practice artificially prolongs or extends a 
drainage area’s response time (through its slow release 
of stored runoff) and, therefore, the effective event time. 
As a result, when developing or selecting an appropriate 
hypothetical design storm to estimate total runoff depth, 
judgment must be used to ensure that the total event 
time is appropriate for the design or analysis at hand.

In summary, the above subsection presented the 
following ideas and information:

• Time plays a critical role in the rainfall-runoff 
process and the various methods and models 
used to simulate it.

• This role includes influencing the various rates 
of runoff that may occur during a rain event, 
including the peak runoff rate, and, in certain 
methods, the total volume of runoff.

• There are two fundamental lengths of time that 
are important when performing rainfall-runoff 
computations.

• The first one is the time a drainage area 
takes to respond to the rain falling within 
it. This time, typically expressed as the 
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area’s Time of Concentration, can be used 
to both estimate peak runoff rates and 
determine the maximum time interval 
that rainfall data should be divided into 
to produce reliable hydrograph estimates.

• The second one is the effective rainfall 
event time. When estimating peak runoff 
rates, this time is typically based upon a 
drainage area’s rainfall response time as 
expressed by its Time of Concentration.

• When estimating total runoff volume, however, 
the effective event time must span the entire 
rainfall event in order for a total rainfall depth 
to be obtained.

• When designing runoff management practices 
such as infiltration basins that artificially extend 
an area’s response time, the effective event time 
may include an additional period of time beyond 
the total rainfall duration known as the inter-
event dry period.

drainage area

The concept of drainage area is fundamental to any 
rainfall-runoff analysis. It is the area that contributes 
runoff to a particular point in a drainage system typi-
cally referred to as the drainage area’s outlet. For this 
reason, it may also be known as a watershed, since it 
represents the area that “sheds” water or rainfall to the 
outlet. However, this term is typically applied to larger 
areas draining to streams and rivers. Catchment is 
another term used at times instead of drainage area, as 
it represents the area that “catches” rainfall and delivers 
a portion of it as runoff to the outlet.

Both a drainage area’s size and various character-
istics about its soils, cover, slope, and response time 
are typically used to estimate runoff from rain falling 
within it. Of these, the drainage area size is a primary 
consideration. It is usually determined from a combina-
tion of topographic maps, waterway and storm sewer 
plans, and field reconnaissance. Most runoff estimating 
methods assume a linear relationship between drainage 
area and runoff volume. Therefore, a 20 percent error 
in estimating a drainage area’s size will, among other 
impacts, directly result in a similar error in the estimated 
runoff volume. This relationship is important when 
determining the required accuracy of drainage area 

size computations and the required time and effort to 
achieve it.

Two important drainage area characteristics for esti-
mating runoff are its shape and slope. As discussed above, 
a drainage area’s response time will influence the rate 
of runoff from a given rain event, with shorter response 
times producing greater runoff rates than longer ones. A 
drainage area with generally steep slopes can therefore 
be expected to respond faster to rainfall and concentrate 
a greater amount of runoff over a given period of time. 
Similarly, the length that the runoff must travel to the 
drainage area’s outlet can also affect the response time, 
with elongated drainage areas with relatively longer 
travel lengths typically producing lower runoff rates than 
more rounded ones with shorter travel lengths.

It is important, however, to avoid over-generalizing 
the effects of drainage area shape and slope on runoff 
rates, particularly for complex drainage areas and wa-
tersheds with multiple branches or tributaries. Each 
drainage area within an overall watershed has its own 
unique shape, slope, flow length, and complexity, all of 
which can have a direct effect on response time and re-
sultant runoff rates. Therefore, a representative response 
time, typically expressed as its Time of Concentration, 
should be estimated as accurately as possible for each 
drainage area based upon these characteristics.

The variation in ground surface within portions 
within a drainage area, particularly those that create 
surface depressions and other irregularities, can also 
have a direct effect on the area’s response time, runoff 
rate, and even runoff volume. Depending upon their 
depth and size, surface depressions can slow the rate of 
runoff movement and concentration as well as store 
a portion of the runoff. This not only increases the 
drainage area’s peak runoff rate but the runoff volume 
as well. Such runoff delays and storage, in combination 
with such factors as antecedent rainfall, surface wetting, 
soil infiltration, and interception by vegetation, typically 
are greatest at the inception of rainfall and as such 
produce an effect known as initial abstraction. This is 
the amount of initial rainfall that must occur before 
runoff at the drainage area outlet begins. Depending on 
a drainage area’s surface depressions and irregularities, 
along with its soils and covers, the initial abstraction 
can significantly affect the volume of runoff and the 
size and timing of its peak rate. Therefore, the effects of 
initial abstraction should not be overlooked, particularly 
for small rainfall depths where the initial abstraction 
amount is a significant percentage of the total rainfall.
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In summary, the above subsection presented the 
following ideas and information:

• The concept of a drainage area that catches 
rainfall and drains the resultant runoff to its outlet 
is fundamental to runoff estimation.

• Most runoff estimation methods assume a 
linear relationship between drainage area size 
and runoff volume.

• In general, the slope and shape of a drainage area 
can influence the rate of runoff, including the 
peak rate.

• Localized surface irregularities, in combination 
with soil and cover characteristics, can store or 
abstract an initial amount of rainfall and both 
delay the start of runoff and reduce runoff 
volume and rates.

Soils

The surface and subsurface soils within a drainage 
area can play a direct role in determining the volume 
and rate of runoff from rainfall. As a result, various soil 
characteristics are included in most runoff estimating 
methods. These characteristics include the texture, 
structure, permeability, thickness, and moisture content 
of the various layers within the soil profile. Soil texture, 
structure, and thickness can help determine how much 
rain a soil can absorb and retain, with granular soils such 
as sands possessing greater storage capacity than silts and 
clays. Similarly, a thin layer of soil on top of bedrock will 
have less storage capacity than a deeper soil with similar 
texture. Permeability will affect the rate at which rainfall 
can enter and move through a soil and, therefore, the 
volume and rate of any resultant runoff. A soil’s moisture 

content at the start of rainfall is not only a measure of 
its available storage capacity but can also influence its 
permeability rates. Rain falling on a pervious drainage 
area whose soils are saturated from antecedent rain 
events can produce runoff volumes and rates similar to 
a drainage area that is largely impervious.

Soil texture, permeability, and thickness data can be 
found in numerous sources, including laboratory tests of 
soil samples taken from various drainage area locations. 
County Soil Surveys, developed cooperatively by the 
USDA Natural Resources Conservation Service and 
various state agencies, are generally reliable sources of 
such information. Depending upon the Survey date, 
the drainage area size, the required degree of accuracy, 
and the sensitivity of soil characteristics in the selected 
runoff estimation method, field verification of Soil 
Survey information may be necessary. Such verification 
can also be used to assess soil structure, which can also 
influence resultant runoff amounts.

The relationship between soil texture and perme-
ability should be noted. The relatively large percentage 
of void space within granular soils such as sands creates 
not only significant storage volume but also relatively 
high permeability rates. As a result of these two features, 
sands can be expected to produce less runoff volume 
than silts or clays, which have less void space and perme-
ability. In certain instances, this relationship can permit 
a soil’s permeability to be estimated from its texture.

As discussed above, soil permeability, texture, and 
moisture content in combination with vegetation and 
surface depressions and irregularities can also affect the 
amount of initial rainfall that is abstracted before runoff 
begins. This initial abstraction can significantly affect the 
volume of runoff and the size and timing of its peak 
rate. Therefore, the effects of drainage area soils on initial 

Table 2-1: Summary of ocean County, new Jersey Soil Compaction Study Results

Study Site
Mean bulk density  

(g/cm3)
Mean Permeability 

(in/hr)

Woods 1.42 15

Cleared Woods 1.83 0.13

Subdivision Lawn 1 1.79 0.14

Subdivision Lawn 2 2.03 0.03

Athletic Field 1.95 0.01

Single House 1.67 7.1

Source: Ocean County Soil Conservation District et al., 1993
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abstraction should not be overlooked, particularly for 
small rainfall depths.

Finally, research continues to confirm that compac-
tion can significantly modify or damage a soil structure, 
resulting in decreasing storage volumes and permeabil-
ity rates and increased runoff. Research conducted in 
New Jersey (Ocean County Soil Conservation District 
et al., 2001) demonstrated that soils compacted either 
by construction equipment or post-construction use 
can experience significant reductions in permeability. 
A summary of this research is shown in Table 2-1. It 
compares the bulk density (as a measure of soil structure) 
and permeability rates of soils with generally similar 
sandy soil textures at various sites. The Woods site shown 
in the table represents an undisturbed condition with 
natural soil structure. The Cleared Woods site represents 
a disturbed condition where the vegetation and organic 
ground layer have been cleared by heavy equipment 
without significant regrading. The Subdivision Lawns 

1 and 2 and Athletic Field sites represent highly 
disturbed areas where both clearing and regrading 
by heavy equipment have occurred. The bulk density 
and permeability values summarized in the table are 
the mean of three replications in a soil layer 20 inches 
below the surface.

As shown in the table, the mean soil permeability 
of the Cleared Woods and Subdivision Lawn 1 are 
approximately 100 times lower than the 15 inches per 
hour mean permeability at the undisturbed Woods site. 
Greater reductions can be seen at the Subdivision Lawn 
2 and Athletic Field sites, where mean permeabilities 
ranging from 500 to 1000 times lower than the Woods 
site were measured. The mean permeabilities for the 
various disturbed sites are similar to those found for 
impervious areas such as roads, highways, and parking 
lots (Pitt, 1991).

Further research in Alabama into the effects of 
compaction on both sandy and clayey soils (Pitt et al., 

Figure 2-8: alabama Compaction Test Results for Sandy Soils

Source: Pitt et al., 1999
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1999) confirmed the impacts to sandy soils previously 
demonstrated in Ocean County. Based upon more than 
150 infiltration tests in disturbed urban soils, this re-
search also demonstrated that such effects were generally 
independent of soil moisture in such soils. However, the 
research also found that, while compaction had similar 
effects on clayey soils with low moisture content, these 
effects were of minor significance when the moisture 
content approached saturated levels. A graphical sum-
mary of this research is shown in Figures 2-8 and 2-9.

From the results shown in Table 2-1 and Figures 
2-8 and 2-9, it is felt that the effects of compaction on 
the rainfall-runoff process can no longer be ignored, 
particularly for sand and other coarse grained soils. As 
a result, inclusion of appropriate factors in runoff esti-
mation methods is warranted when predicting runoff 
from a future, developed drainage area with such soils. 
However, this may require additional research data in 
order to reliably predict the degree of expected compac-

tion and its impacts on soil permeability and runoff. 
Further study of the long-term effects of compaction, 
and whether natural weathering processes can restore 
some or all of the lost soil structure and permeability, 
are also required. Until such research is concluded, the 
results of the New Jersey and Alabama studies and a 
conservative or “safe” design approach may be used 
as guidance.

Potential measures to address the adverse impacts 
of soil compaction may be found in the results for the 
Single House site shown on the bottom row of Table 
2-1. According to the Ocean County Study report, 
this site was not constructed through widespread 
regrading with heavy equipment typical of large tract 
construction, but instead through limited regrading 
with relatively light construction equipment. According 
to the results in Table 2-1, the lawn area at this site had 
a mean permeability rate of 7.1 inches per hour. While 
this is less than half the tested mean of 15 inches per 

Figure 2-9: alabama Compaction Test Results for Clayey Soil

Source: Pitt et al., 1999
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hour for woods, it nevertheless represents a relatively 
high permeability rate, particularly in comparison with 
the other, more highly disturbed sites in the table. This 
relatively high disturbed site permeability rate may 
indicate that the adverse impacts of compaction may 
be avoided or reduced through the use of site design 
techniques and construction practices and equipment 
that minimize site disturbance, regrading, and construc-
tion equipment weight and movement.

The Alabama research also presents a potential 
measure to address soil compaction through the addi-
tion of large amounts of compost to the soil. Tested on 
a glacial till soil, this measure was shown to significantly 
increase soil permeability at the expense, however, 
of an increase in nutrients in the runoff. Such soils 
also produced superior turf with little or no need for 
maintenance fertilization.

In summary, the above subsection presented the 
following ideas and information:

• Soil characteristics such as texture, permeability, 
and thickness can greatly influence the rainfall-
runoff process and are therefore included in most 
runoff estimation methods.

• These characteristics can affect both the amount 
of initial rain that must fall before runoff begins 
and the total volume and peak rate of runoff.

• The general relationship between soil texture and 
permeability may allow the latter to be estimated 
from the former.

• Soil moisture content at the start of rainfall can 
significantly modify a soil’s storage capacity and 
permeability rate.

• Compaction can also significantly modify a 
granular soil’s undisturbed storage capacity and 
permeability rate.

land Cover

In addition to the soils at and below the land surface 
within a drainage area, the type of cover on the soils’ 
surface directly affects the rainfall-runoff process 
and is an important factor in most runoff estimation 
methods. Land covers can range from none (i.e., bare 
soil) to vegetated to impervious. Important vegetation 
characteristics include type, density, condition, extent 
of coverage, degree of natural residue or litter at the 
base, and degree of base surface roughness. Important 

impervious surface characteristics also include surface 
roughness, age and condition, connectivity, and the 
presence of cracks and seams. Connectivity describes 
whether runoff from an impervious surface can flow 
through a direct connection to a downstream swale, 
gutter, pipe, channel, or other concentrated flow con-
veyance system, or whether the runoff can flow onto 
and be distributed over a downstream pervious area, 
where a portion can infiltrate into the soil. As a result, 
unconnected impervious surfaces typically produce less 
runoff volume than directly connected ones.

All of the above characteristics can affect the volume 
of resultant runoff by influencing the amount of rainfall 
that is either stored on the land and vegetated surfaces 
or infiltrated into the soil. These characteristics can 
also affect a drainage area’s response time or Time of 
Concentration and, consequently, the rate and duration 
of runoff. For example, TC equations developed by 
the NRCS indicate that runoff flowing as sheet flow 
across relatively smooth impervious surfaces will travel 
approximately 10 times faster than it would across a 
wooded area. The surface storage and delaying effects of 
land cover, particularly vegetation, can also help increase 
the amount of initial abstraction, thereby decreasing the 
runoff volume from a drainage area.

Land cover data sources, frequently used in combina-
tion, include field reconnaissance, aerial photographs, 
satellite imagery, and geographic information system 
(GIS) databases for existing drainage area conditions. 
Land cover under proposed or future conditions can 
be estimated from zoning maps, development regula-
tions, proposed land development plans, and build-out 
analyses.

In estimating runoff from rainfall, it is interesting to 
compare the different responses from the impervious 
portions of a drainage area with those with pervious 
land covers such as turf grass, woods, or even bare soil. 
At the start of rainfall, the initial abstractions of both 
the impervious and pervious surfaces must be overcome 
before runoff begins. While the initial abstractions for 
typical impervious covers like roofs, roadways, parking 
lots, and sidewalks are considerably less than for areas 
with pervious covers, they nevertheless exist (Pitt and 
Voorhees, 1993). However, having a lower value, the 
initial abstraction for the impervious surfaces is over-
come first, and the impervious surfaces will begin to 
produce runoff. This will continue until the larger initial 
abstraction of the pervious covers is also overcome. At 
this point, both the impervious and pervious portions 
of a drainage area will produce runoff.
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Once runoff has started, it is generally accepted 
that its amount will increase exponentially as rainfall 
continues. This nonlinear relationship between rainfall 
and the runoff it produces is more pronounced for 
pervious land covers than impervious ones, which 
typically have a near constant or linear rainfall-runoff 
response once runoff begins. These different initial 
abstractions and rainfall-runoff responses result in the 
relative percentage of runoff produced from each type 
of cover varying considerably, depending upon the total 
rainfall amount.

This difference is illustrated in Figure 2-10. It depicts 
the relative percentage of total runoff volume produced 
for a given amount of rain from various runoff source 
areas at a typical medium density residential housing 
site with clayey soils. As shown in the figure, site runoff 
would be entirely comprised of runoff from those site 
areas with impervious covers (i.e., streets, driveways, and 
roofs) from the start of rainfall until approximately 0.1 
inches have fallen. However, as rainfall continues and 
overcomes the initial abstraction of the site’s pervious 
landscaped areas, runoff from these areas also begins. 
When the rainfall has reached approximately 1 inch, ap-
proximately 50 percent of the site runoff is produced by 
these pervious areas. This increase in runoff percentage 

continues as rainfall continues, reaching approximately 
70 percent at a total rainfall depth of 4 inches.

Such relationships are useful to urban stormwater 
management programs because they identify the criti-
cal runoff source areas that have the greatest impact 
on various program objectives. If a program objective 
is to address the runoff quality and pollution impacts 
caused predominantly by small, frequent rainfalls, then 
the control of impervious surfaces and the runoff from 
them is important. If flood or erosion control is critical, 
then all land covers may be important, since they all 
contribute important percentages of the total site runoff 
during the larger rainfall normally associated with these 
types of problems.

In summary, the above subsection presented the 
following ideas and information:

• The type, character, extent, and condition of 
the various land covers within a drainage area 
can have a significant effect on initial rainfall 
abstractions and resultant runoff volumes, rates, 
and durations.

•  There are typically many sources of land cover 
data, including aerial photographs, GIS databases, 
field reconnaissance, and land development 
plans.

Figure 2-10: Relative Runoff Contributions from various Source areas at Medium density Residential Site with Clayey Soils

Source: Pitt and Voorhees, 1993
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• Pervious and impervious covers respond dif-
ferently to rainfall. The relative percentage of 
the total runoff from each varies with the total 
amount of rainfall.

• Impervious areas typically produce the majority 
of runoff from small rainfalls, while the percent-
age from pervious areas typically increases with 
increasing rainfall.

• Runoff from impervious areas can also vary, 
depending upon their roughness, condition, and 
connectivity. Directly connected impervious 
areas can produce significantly more runoff 
volume than unconnected ones.

Runoff Estimation: 
Methods and Models

There are numerous methods currently available to 
estimate runoff from rainfall. In general, most methods 
will include some if not all of the parameters described 
in the previous section. Exactly what method to utilize 
and what parameters to include typically depends upon 
available parameter data and the desired results.

Using desired results as a basis, runoff estimation 
techniques can be broadly grouped into the following 
three categories:

1. Runoff Volume Methods

2. Peak Runoff Rate Methods

3. Runoff Hydrograph Methods

Each category will generally utilize certain param-
eters and equations and, therefore, will require certain 
types and ranges of data. A brief description of each 
category is presented below. As can be seen from the 
descriptions, the number of parameters increases as we 
proceed down the list.

Runoff Volume Methods

When an estimate of runoff volume is desired, typical 
parameters include total rainfall, drainage area size, and 
soil and land cover characteristics. Soil characteristics 
will generally include estimates of initial abstraction 
amounts, soil infiltration rates, and some measure of 
antecedent moisture condition. Infiltration rates may 
be fixed at a constant rate or may vary throughout 

the event, typically in an exponential manner. A more 
sophisticated method may include consideration of 
drainage area slope. A similarly sophisticated method 
may also include rainfall intensity and total storm dura-
tion, although, in general, time-based parameters are not 
included, particularly those based upon a single design 
storm. However, runoff volume estimating methods 
which utilize long-term rainfall data will typically 
consider time in the form of interevent dry periods 
and the amount of soil moisture depletion that may 
occur during each one.

Peak Runoff Rate Methods

Methods that produce estimates of peak runoff rate 
from a given storm event typically include all or most 
of the parameters utilized in runoff volume methods. 
However, as the term “rate” implies, time plays a more 
important role and, consequently, more time-based 
parameters are typically included. These include an 
estimate of the drainage area’s Time of Concentration  
as well as the peak rainfall intensities over this period. 
Simplified methods utilize a single, average rainfall 
intensity over the entire TC while more sophisticated 
ones allow the use of several, shorter-term intensities 
within the overall TC.

Runoff Hydrograph Methods

When an entire runoff hydrograph is desired, additional 
time-based parameters and data are required in addi-
tion to the parameters used in runoff volume or peak 
runoff rate methods. First, since a runoff hydrograph is 
a measure of runoff rate resulting from all or a portion 
of a rainfall event, rainfall data throughout the entire 
event is required, typically divided into time periods 
equal to at least 20 percent to 25 percent of the drainage 
area’s TC. In addition, some measure of the movement 
of runoff through the drainage area over time is also 
required. Once again, simplified methods typically as-
sume a linear relationship, while more sophisticated ones 
utilize a nonlinear one based upon such mathematical 
techniques as unit hydrographs and kinematic wave 
equations.

In comparing the above descriptions of the three 
general runoff estimation methods, several observa-
tions can be made. First, as noted above, the number 
of time-based parameters increases as we move from 
estimating runoff volume to peak rates and then entire 
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runoff hydrographs. This relationship can tell us which 
type of method is needed when designing or analyzing 
a particular stormwater management facility or practice. 
That is, a stormwater management measure such as an 
infiltration basin that is relatively insensitive to the rate 
of runoff inflow can often be designed from estimates 
of total runoff volume only. However, designing a 
stormwater facility such as a detention basin that is 
sensitive to the rate of runoff inflow will typically 
require a runoff hydrograph.

This relationship between stormwater facility type 
and required runoff method can also guide us toward 
the type of rainfall data that may be utilized in facility 
design. Since records of total storm depth are generally 
more available than records of incremental rainfall over 
short time increments, an infiltration basin designer will 
be much more likely to have a choice between actual 
long-term rainfall data and a single design storm ap-
proach than a detention basin designer would. Similarly, 
the designer of a stormwater facility to control the 
runoff from relatively small, frequent rainfalls is more 
likely to be able to choose between a long-term data and 
a design storm approach than the designer of a facility 
to control runoff from large, relatively infrequent events. 
This is because the first designer requires a relatively 
short period of rainfall record, which is presently more 
available than the longer-term records required by the 
second designer.

In addition, as noted above, the number and range 
of included parameters increases as we move from the 
runoff volume estimation methods to the runoff peak 
and then the runoff hydrograph methods. This increas-
ing data and computational complexity can also signal 
a decrease in the certainty of the estimates produced 
by these methods. As a result, whether using long-
term data or a single design storm approach, we can 
generally expect our estimates of total runoff volume 
to be more reliable and accurate than our estimates of 
peak runoff rate and, to an even greater extent, entire 
runoff hydrographs. This realization should guide our 
selection of design parameters and facility features so 
that the inherent safety of the facility design increases 
with decreasing estimation certainty.

Finally, as our concerns for runoff quality and the 
environment have grown, there has been an increasing 
interest in estimating the runoff from relatively small 
rainfalls. In recognition of this interest, it is important 
to note a second categorization of runoff estimation 
methods that is based upon the range of applicable rain-
fall depths. At the time of the 1994 publication of the 

original Fundamentals of Urban Runoff Management, the 
NRCS Runoff Equation and its variants had become 
the standard method for estimating runoff volume from 
rainfall. As clearly stated in various NRCS publications 
such as TR-55, this method was and remains intended 
for runoff depths of 0.5 inches or more. In many 
instances, this would require a minimum total rainfall 
depth of approximately two to three inches which, in 
many locations, would have an average frequency or 
recurrence interval of one year or more.

While these rainfall depths and frequencies typically 
represented the lower limits of interest or jurisdiction 
of runoff management programs in 1994, research and 
experience has pointed toward the need to manage 
the runoff from smaller rainfall amounts in order to 
optimize control of runoff quality and water ecosystem 
problems (Pitt and Voorhees, 1993). Therefore, it has 
likewise become important to develop and utilize 
newer runoff estimation methods suitable for these 
lower rainfall depths. Equations such as those developed 
by Pitt and Voorhees and by the Center for Watershed 
Protection for the State of Maryland have been shown 
to be particularly reliable for such rainfall depths. Use 
of the NRCS Runoff Equation for runoffs less than the 
official NRCS limit, which may be necessary in certain 
existing runoff management programs and computer 
models, should only be made with caution and a 
thorough understanding of the method’s assumptions, 
limitations, and sensitivities. Similar caution should be 
used when using a method intended for small rainfalls 
to estimate runoff from larger events.

In summary, the above section presented the follow-
ing ideas and information:

• Runoff estimation methods can be categorized 
by the type of result they produce.

• In general, the three basic method types are those 
that estimate runoff volume, peak runoff rate, and 
runoff hydrographs.

• Each method utilizes a certain combination of 
parameters, equations, and assumptions.

• As you proceed from estimating runoff volume 
to peak runoff rate and then runoff hydrographs, 
the degree of complexity and range of param-
eters typically increases as well, particularly of 
those associated with time.

• This increased complexity can also signal a 
decrease in reliability of results, indicating the 
need for increased discretion and data accuracy 
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to ensure effective and safe stormwater facilities 
and practices.

• The type of estimation method required to 
design a stormwater facility will depend upon 
the facility’s sensitivity to changes in inflow over 
time.

• Methods that utilize long-term rainfall data and 
single design storms are both available. Which 
approach can be utilized will depend upon the 
range of rainfalls to be controlled, the facility’s 
sensitivity to time, and the availability of suitable 
rainfall data and computer programs.

impacts of land Use Change

Typically, a land development project will result in 
modifications to several of the factors associated with 
the rainfall-runoff process. These can include replacing 
indigenous vegetation with both impervious land covers 
and planted vegetated covers such as turf grass. Such 
land covers are less permeable and have fewer surface 
irregularities and surface storage, resulting in increased 
runoff volumes and longer runoff durations. This prob-
lem may be compounded by increases in drainage area 
size through surface regrading and conveyance system 
construction, which can make a larger area contribute 
runoff to a particular location. Soil compaction during 
construction may further increase the volume of runoff 
from the turf grass and other constructed pervious 
areas.

The land cover changes described above can also 
cause significant reductions in initial abstraction, 
creating a lower rainfall threshold in order for runoff 
to begin. This lower threshold can be particularly 
damaging, for it results in runoff to downstream wa-
terways from rainfalls that previously did not produce 
any runoff, hypothetically causing an infinite increase 
in the runoff from such rains. This also compounds the 
increased runoff volume impacts by creating a greater 
number of runoff producing storm events and increas-
ing the frequency of runoff and pollutant loadings in 
downstream waterways.

In addition to being less permeable, impervious 
and turf grass land covers are typically more efficient 
in transporting runoff across their surfaces, resulting in 
decreases in a drainage area’s Time of Concentration  
and a corresponding increase in runoff rates, including 
the peak runoff rate. Such increases, which can be 
compounded by the replacement of natural conveyance 
systems with more efficient constructed ones such as 
gutters, storm sewers, and drainage channels, can cause 
an increase in flow velocity in downstream waterways 
which, when combined with the increased flow dura-
tion, can create new or aggravate existing waterway 
erosion and scour.

Finally, the decrease in infiltration and resultant 
increase in runoff indicates that less rainfall may be 
entering the local or regional groundwater, resulting 
in the depletion or complete eradication of waterway 
baseflows and the lowering of the groundwater table. 
While research into these impacts has at times produced 
somewhat conflicting results (Center for Watershed 
Protection, 2003), the negative impacts to baseflows 

Table 2-2: land development impacts Example, Pre- and Post-development Site Conditions

development Condition Site land Cover Average Initial Abstraction

Pre-developed Woods 1.6

Post-developed 25% impervious and 75% turf grass 0.9

Table 2-3: land development impacts Example, Pre- and Post-development Runoff volumes

Storm Frequency 24-Hour Rainfall (inches)
Estimated Runoff depth

Pre-developed Post-developed

2-year storm 2.8 0.1 0.6

10-year storm 4.0 0.5 1.3
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and groundwater levels caused by land use changes 
have become a generally accepted tenet of urban runoff 
management programs.

Such impacts can be quantified through a hypo-
thetical land development example utilizing the NRCS 
Runoff Equation. The pre- and post-developed land 
uses and covers are summarized in Table 2-2. As shown 
in the table, the wooded land cover that exists in the 
pre-developed condition will be changed to a combina-
tion of 75 percent turf grass and 25 percent impervious 
cover that is directly connected to the site’s drainage 
system. Our example will assume a relatively granular 
site soil, identified as a Hydrologic Soil Group B soil 
in the NRCS method, and will analyze the impacts 
of the site development for both a 2- and 10-year, 
24-hour rainfall. The resultant pre- and post-developed 
runoff volumes for both storm events are summarized 
in Table 2-3.

A review of Table 2-2 indicates that the average 
initial abstraction for the post-developed site will be 
approximately 40 percent smaller than for the pre-
developed one, decreasing by 0.7 inches from 1.6 to 
0.9 inches. This means that while a minimum of 1.6 
inches of rainfall is required to produce runoff from the 
pre-developed site, only 0.9 inches on average will be 
necessary under post-developed conditions. It should be 
noted that this post-developed initial abstraction is an 
average value for the combined turf grass and impervi-
ous cover site and that only approximately 0.1 inches 

of rain should be necessary to produce runoff from the 
impervious portions. This means that runoff volumes 
to downstream waterways are not only expected to 
increase but that this runoff will now be occurring from 
rain events between approximately 0.1 and 1.6 inches 
that previously produced no site runoff or waterway 
flow. This will significantly increase the number of times 
when runoff and associated pollutants will be flowing 
to and through downstream waterways.

A review of Table 2-3 indicates the extent of the 
estimated runoff volume increases that can be expected 
due to the proposed land use change. As shown in 
the table, the total 2-year runoff volume from the 
site is estimated to increase by 500 percent following 
development from approximately 0.1 to 0.6 inches. The 
estimated 10-year volume increase, while smaller, is 
nevertheless significant, increasing from approximately 
0.5 to 1.3 inches or by approximately 160 percent. 
This also indicates that the quantity impacts of land 
use change are more acute for smaller, more frequent 
rainfalls – a distinct problem for waterways that are 
particularly sensitive to such storm events.

The potential impacts of this increased frequency and 
volume of development site runoff to downstream wa-
terways is illustrated in Figure 2-11, which depicts the 
changes to a stream cross section in Maryland between 
1950 and 2000 (Center for Watershed Protection, 2003). 
As shown in the figure, both the width and depth of 
the cross section have increased considerably between 

Figure 2-11: Effects of Urbanization on Maryland Stream Cross Section

Source: Center for Watershed Protection, 2003
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the 1950 or “Historic” configuration and the 2000 or 
“Current” condition. It should be noted that, over this 
time period, sufficient land development has occurred 
in the stream’s drainage area to increase the total 
impervious land cover from approximately 2 percent 
to 27 percent. The “Ultimate” cross section shown in 
the figure is an estimate of the final cross section size 
in response to this degree of urbanization. Additional 
research indicates that stream channel areas can enlarge 
by two to eight times due to drainage area urbanization 
(Center for Watershed Protection, 2003).

In addition to channel cross section enlargement, 
other physical impacts of increased runoff volumes, 
rates, frequencies, and durations include (Center for 
Watershed Protection, 2003):

• Channel bank undercutting;

• Channel bottom incision;

• Loss of aquatic habitat;

• Increase in sediment yield and transport;

• Loss of riparian cover; and

• Increase in water temperature.

Utilizing the results from a number of research stud-
ies, the Center for Watershed Protection has developed 
a relatively simple model that demonstrates a direct 
relationship between drainage area urbanization (as 
measured by the percentage of impervious land cover in 
the drainage area) and the general quality of the stream 
to which the area’s runoff drains. This model is depicted 
in Figure 2-12. It indicates that as total impervious 
cover in a drainage area increases, the quality of the 
stream decreases. This model has been widely adopted 
as a predictor of the adverse effects that can occur if 
drainage area development continues in an unmanaged 
or unregulated way.

In summary, the above section presented the follow-
ing ideas and information:

• Land use changes can increase impervious land 
cover, decrease soil permeability and vegetated 
cover, reduce initial abstractions, and shorten 
runoff response times.

• Such changes can result in increased volumes, 
rates, durations, and frequencies of surface runoff 
and waterway flows.

Figure 2-12: Center for Watershed Protection’s impervious Cover Model

Source: Center for Watershed Protection, 2003
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• Such increases can adversely impact waterways 
through channel enlargement, bank undercutting, 
aquatic habitat destruction, increased sediment 
loadings, and increased water temperatures.

• Such impacts have been extensively documented 
through research.

Summary and Conclusions

This chapter demonstrates how an understanding of 
the fundamentals of the rainfall-runoff process is criti-
cal to the development and operation of an effective 
urban runoff management program. Such fundamentals 
include:

1. The rainfall-runoff process is complex, and no 
perfect runoff estimation methods exist.

2. However, through informed assumptions and an 
understanding of the fundamentals, we can gen-
erally overcome these complexities and produce 
reasonable, reliable, and safe runoff estimates.

3. Several types of runoff estimation methods are 
available, utilizing a range of parameters and data 
including both actual long-term rainfall data and 
single event design storms.

4. The type and accuracy of the required runoff 
estimate and the availability of the required data 
will largely determine the runoff estimation 
method to be used.

5. The impacts of land use change include increased 
runoff and waterway flow volumes, rates, dura-
tions, and frequencies.

6. These increases can cause significant physical 
damage to waterways and aquatic habitats as 
well as biological, chemical, and environmental 
damage to ground and surface waters. Further 
information on these quality impacts are pre-
sented in Chapters 3 and 4.

7. Management of land use changes and preserva-
tion of the rainfall-runoff process for undevel-
oped conditions can prevent or mitigate such 
damage.

8. Structural stormwater management measures 
can also be used to reduce or control the runoff 
impacts of land use changes both during and after 
site construction. These measures are described 
in detail in Chapters 8 and 9.
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This chapter focuses on the physio-chemical aspects of 
water quality by examining the characteristics, sources, 
and patterns of urban runoff pollutants. Stormwater 
runoff from urbanized areas carries with it a wide 
variety of pollutants from diverse and diffuse sources. 
Based on data collected over many decades, throughout 
the country, it is apparent that there is a great deal of 
variability in urban runoff pollutant composition and 
concentrations. Representing all recognized classes of 
water pollutants, these runoff contaminants originate 
not only from land-use activities in the drainage area 
where runoff is collected but also occur as atmospheric 
deposition from areas outside the watershed of the 
receiving water body. In addition, exchanges between 
surface and groundwater can also be a pathway for 
pollutants. For example, landfill leachate or buried toxic 
waste can easily contaminate groundwater, which can 
then become a source of pollutants to surface waters. 
On the other hand, pollution can be transported via 
urban surface runoff and can result in the contamina-
tion of groundwater or surface receiving water bodies. 
The multiple sources of urban runoff pollution on, 
above, and below the surface represent a complex set of 
watershed conditions. They determine the effects that 
drainage from the watershed will have on natural receiv-
ing water, and represent a challenge for management.

The impact of stormwater runoff pollutants on 
receiving water quality depends on a number of fac-
tors, including pollutant concentrations, the mixture of 
pollutants present in the runoff, and the total load of 
pollutants delivered to the water body. Water pollutants 
often go through various physio-chemical processes 
before they can impact an aquatic biota. During their 

transport by surface waters and stormwater runoff, losses 
such as sedimentation can reduce the total stress burden 
on aquatic organisms, although the reduction may not 
be permanent (e.g., sediments can be resuspended). 
Physical, chemical, and biological processes can also 
cause transformations to different physical (particulate 
versus dissolved) or chemical (organic or inorganic) 
forms. Depending on the environmental conditions 
and the organisms involved, transformations can cause 
enhanced (synergistic) or reduced stress potential.

Water pollution is not the only condition in the 
watershed that causes ecological stress. Chief among 
other stresses is modified hydrology from increased 
stormwater runoff flow volumes and peak rates 
discharged from urbanized landscapes. Conversely, 
stress can come from decreased dry weather baseflows 
resulting from reduced groundwater recharge in urban 
areas. Finally, aquatic biota can be affected by the various 
stresses in whatever form they arrive. Biota may have an 
easier time dealing with a few rather than many stressors, 
especially when they act in a synergistic manner. Of 
course, populations of aquatic organisms do not live 
in isolation but interact with other species, especially 
in predator-prey relationships. These interactions have 
many implications for the ecosystem. For example, 
the loss of one species from a pollution problem will 
likely result in the decline or elimination of a major 
predator of that species. These and other physical or 
biological stressors will be discussed in detail in the 
next chapter.

C H a P T E R  3

Water Quality impacts  
of Urbanization

0039770



CHAPTER 3:   WATER QUALIT Y IMPACTS OF URBANIz ATION 3-45

background

Stormwater Pollutant Sources

Stormwater runoff from urbanized areas is generated 
from a number of sources, including residential areas, 
commercial and industrial areas, roads, highways, and 
bridges. Essentially, any surface that does not have the 
capability to store and infiltrate water will produce runoff 
during storm events. These are known as impervious 
surfaces. As the level of imperviousness increases in 
a watershed, more rainfall is converted to runoff. In 
addition to creating greater runoff volumes, impervi-
ous surfaces (roads, parking lots, rooftops, etc.) are the 
primary source areas for pollutants to collect within 
the built environment (Figure 3-1). Runoff from storm 
events then carries these pollutants into receiving waters 
via the stormwater conveyance network. Land-use (e.g., 
residential, commercial, and industrial) and human activi-
ties (e.g., industrial operations, residential lawn care, and 
vehicle maintenance) characteristic of a drainage basin 
largely determine the mixture and level of pollutants 
found in stormwater runoff (Weibel et al., 1964; Griffin 
et al., 1980; Novotny and Chester, 1981; Bannerman et 
al., 1993; Makepeace et al., 1995; Pitt et al., 1995).

Atmospheric deposition of pollutants is typically 
divided into wet-fall and dry-fall components. These 

inputs can come from local sources, such as automobile 
exhaust, or from distant sources such as coal or oil power 
plant emissions. Regional industrial and agricultural 
activities can also contribute to atmospheric deposition 
as dry-fall. Precipitation also carries pollutants from 
the atmosphere to earth as wet-fall. Depending on the 
season and location, atmospheric deposition can be a 
significant source of pollutants in the urban environ-
ment. The USGS has estimated that up to 25 percent of 
the nitrogen entering the Chesapeake Bay likely comes 
from atmospheric deposition (USGS, 1999).

The types of land-use activities present in a drainage 
basin are also important in determining stormwater 
quality. The method of conveyance within the built 
environment is influential as well. The traditional means 
of managing stormwater runoff in urban areas has been 
to construct a network of curb-and-gutter streets, drain-
inlet catch basins, and storm drain piping to collect this 
runoff, transport it quickly and efficiently away from 
the urbanized area, and discharge the stormwater into 
receiving waters.

Separate storm sewer systems convey only storm-
water runoff. Water conveyed in separate storm sewers 
is frequently discharged directly to receiving waters 
without treatment. Stormwater can also bypass the 
stormwater infrastructure and flow into receiving 
waters as diffuse runoff from parking lots, roads, and 
landscaped areas. In cases where a separate storm sewer 

Figure 3-1: Stormwater Runoff Pathways and Pollutant Sources

Source: Schueler, 1995

0039771



FUNDAMENTALS OF URBAN RUNOFF MANAGEMENT3-46

system is present, sanitary sewer flows are conveyed to 
the municipal wastewater treatment plant (WWTP) in 
a separate sanitary sewer system.

In a combined sewer system, stormwater runoff may 
be combined with sanitary sewer flows for convey-
ance. During low flow periods, flows from combined 
sewers are treated by the WWTP prior to discharge to 
receiving waters. During large rainfall events, however, 
the volume of water conveyed in combined sewers 
can exceed the storage and treatment capacity of the 
wastewater treatment system. As a result, discharges of 
untreated stormwater and sanitary wastewater directly to 
receiving streams can occur in these systems. These types 
of discharges are known as combined sewer overflow 
(CSO) events.

Urban streets are typically significant source areas for 
most contaminants in all land-use categories. Parking lots 
and roads are generally the most critical source areas in 
industrial and commercial areas. Along with roads, lawns, 
landscaped areas, and driveways can be significant sources 
of pollution in residential areas. In addition, roofs can 
contribute significant quantities of pollutants in all land-
use types (Bannerman et al., 1993). The quantity of these 
pollutants delivered to receiving waters tends to increase 
with the degree of development in urban areas.

Historically, as urbanization occurred and storm 
drainage infrastructure systems were developed in this 
country, the primary concern was to limit nuisance and 
potentially damaging flooding due to the large volumes 
of stormwater runoff that were generated. Little, if any, 
thought was given to the environmental impacts of such 
practices on water quality. Due to the diffuse nature of 
many stormwater discharges, it is difficult to quantify 
the range of pollutant loadings to receiving waters that 
are attributable to stormwater discharges. Awareness of 
the damaging effects stormwater runoff is causing to 
the water quality and aquatic life of receiving waters is 
a relatively recent development, as is stormwater quality 
treatment.

Stormwater Runoff Pollutants

Stormwater runoff from urban areas can contain sig-
nificant concentrations of harmful pollutants that can 
contribute to adverse water quality impacts in receiving 
streams. Impacts on beneficial uses can include such 
things as beach closures, shellfish bed closures, limits 
on fishing, and limits on recreational contact in waters 

that receive stormwater discharges. Contaminants enter 
stormwater from a variety of sources in the urban 
landscape. In general, these pollutants degrade water 
quality in receiving waters associated with urbanizing 
watersheds. Stormwater pollution is often a contribut-
ing factor where there is an impairment of beneficial 
use and/or an exceedance of criteria included in 
water-quality standards (WQS).

Research has identified stormwater runoff as a 
major contributor to water quality degradation in 
urbanizing watersheds (Field and Pitt, 1990; Makepeace 
et al., 1995; Pitt et al., 1995; Herricks, 1995; CWP, 
2003). Stormwater or urban runoff typically contains 
a mixture of pollutants, including the following major 
constituents:

• Sediment;

• Nutrients (nitrogen and phosphorus);

• Chlorides ;

• Trace metals ;

• Petroleum hydrocarbons ;

• Microbial pollution ; and

• Organic chemicals (pesticides, herbicides, and 
industrial).

Sediment is one of the most common and potentially 
damaging pollutants found in urban runoff. Sediment 
pollutant levels can be measured as Total Suspended 
Solids (TSS) and/or Turbidity. TSS is a measure of 
the total mass of suspended sediment particles in a 
sample of water. The combination of flow and TSS 
gives a measure of sediment load carried downstream. 
Turbidity measures the scattering of light by suspended 
sediment particles in a water sample. Turbidity and TSS 
in stormwater runoff can vary significantly from region 
to region, as well as within a local area, depending on 
the sources of sediment contributing to the runoff 
load. The size distribution of suspended particles, as 
well as the composition of particulate (e.g. organic 
vs. inorganic) can have a significant influence on the 
measured turbidity or TSS of a water sample. Current 
research indicates that particle size distribution (PSD) 
may be an important parameter to measure when 
evaluating the sediment component in surface waters 
or stormwater runoff (Bent et al. 2001; US-EPA 2001; 
Burton and Pitt 2002).

Sediment in stormwater runoff can come from 
the wash-off of particulate material from impervious 
surfaces in already urbanized areas and/or from active 
construction sites in urbanizing areas. Streets, parking 
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lots, lawns, and landscaped areas have been identified 
as the primary source areas for sediment in the urban 
environment (CWP, 2003). Construction site runoff has 
the potential to contain very high levels of sediment, 
especially if proper erosion and sediment control (ESC) 
best management practices (BMP) are not employed. 
The TSS concentration from uncontrolled construction 
sites can be more than 150 times greater than that found 
in natural, undeveloped landscapes (Leopold, 1968). 
Uncontrolled runoff from construction sites has been 
shown to have a TSS ranging from 3,000 to 7,000 mg/l 
(CWP, 2003). When proper ESC BMP techniques are 
utilized, the TSS level can typically be reduced by at least 
an order of magnitude, if not more (CWP, 2003).

Nutrients (nitrogen and phosphorous) are essential 
elements in all aquatic ecosystems. However, when these 
nutrients are found at excessive levels, they can have a 
negative impact on aquatic systems. Common sources 
of nutrients such as nitrates and phosphates include 
chemical fertilizers applied to lawns, golf courses, 
landscaped areas, and gardens. Residential lawns and 
turf areas (e.g., sports fields, golf courses, and parks) 
in urbanizing watersheds have been shown to be “hot 
spots” for nutrient input into urban runoff (CWP, 
2003). In general, lawns and turf areas contribute greater 
quantities of nutrients than other urban source areas. 
In fact, research suggests that nutrient concentrations 
in runoff from lawns and turf areas can be as much as 
four times greater than those from other urban nutrient 
source areas (Bannerman et al., 1993; Steuer et al., 1997; 
Waschbusch et al., 2000; Garn, 2002).

Sources of nutrients such as nitrates and phosphates 
include chemical fertilizers applied to lawns, golf 
courses, landscaped areas, and gardens. In addition, 
nutrient pollution can originate from failing septic 
systems or from inadequate treatment of wastewater 
discharges from an urban WWTP. Atmospheric deposi-
tion of nutrient compounds from industrial facilities 
or power generation plants is also a source of nutrients 
in the built environment. Soil erosion and other sedi-
ment sources can also be significant nutrient sources, 
as nutrients often tend to be found in particulate form. 
Research indicates that human land-use activity can be 
a significant source of nutrient pollution to stream and 
wetland ecosystems (Bolstad and Swank, 1997; Sonoda 
et al., 2001; Brett et al., 2005). Many studies have linked 
nutrient levels in runoff to contributing drainage area 
land uses, with agricultural and urban areas producing 
the highest concentrations (Chessman et al., 1992; 
Wernick et al., 1998; USGS, 1999). Snowmelt runoff in 

urban areas can also contain elevated levels of nutrients 
(Oberts, 1994).

Excessive nutrient levels in urban runoff can stimu-
late algal growth in receiving waters and cause nuisance 
algal blooms when stimulated by sunlight and high 
temperatures. The decomposition that follows these 
algal blooms, along with any organic matter (OM) 
carried by runoff, can lead to depletion of dissolved 
oxygen (DO) levels in the receiving water and bottom 
sediments. This can result in a degradation of habitat 
conditions (low DO), offensive odors, loss of contact 
recreation usage, or even fish kills in extremely low 
DO situations. 

Nitrate is the form of nitrogen found in urban runoff 
that is of most concern. The nitrate anion (NO3) is not 
usually adsorbed by soil and therefore moves with infil-
trating water. Nitrates are present in fertilizers, human 
wastewater, and animal wastes. Nitrate contamination 
of groundwater can be a serious problem, resulting in 
contamination of drinking water supplies (CWP, 2003). 
High nitrate levels in drinking water can cause human 
health problems.

Phosphates (PO4) are the key form of phosphorus 
found in stormwater runoff. Phosphates in runoff 
exist as soluble reactive phosphorus (SRP) or ortho-
phosphates, poly-phosphates, and as organically bound 
phosphate. The poly-form of phosphates is the one 
that is found in some detergents. Orthophosphates are 
found in sewage and in natural sources. Organically 
bound phosphates are also found in nature, but can also 
result from the breakdown of phosphorus-based organic 
pesticides. Very high concentrations of phosphates can 
be toxic.

Chlorides are salt compounds found in runoff that 
result primarily from road de-icer applications during 
winter months. Sodium chloride (NaCl) is the most 
common example. Although chlorides in urban runoff 
come primarily from road deicing materials, they can 
also be found in agricultural runoff and wastewater. 
Small amounts of chlorides are essential for life, but 
high chloride levels can cause human illness and can 
be toxic to plants or animals.

Metals are among the most common stormwater 
pollutant components. These pollutants are also referred 
to as trace metals (e.g., zinc, copper, lead, chromium, 
etc.). Many trace metals can often be found at poten-
tially harmful concentrations in urban stormwater 
runoff (CWP, 2003). Metals are typically associated 
with industrial activities, landfill leachate, vehicle main-
tenance, roads, and parking areas (Wilber and Hunter, 
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1977; Davies, 1986; Field and Pitt, 1990; Pitt et al., 1995). 
In one study in the Atlanta (GA) metropolitan area, zinc 
(Zn) was found to be the most significant metal found 
in urban street runoff (Rose et al., 2001). Similar results 
were found in the Puget Sound (WA) region (May 
et al., 1997). A study in Michigan found that parking 
lots, driveways, and residential streets were the primary 
source areas for zinc, copper, and cadmium pollution 
found in urban runoff (Steuer et al., 1997).

Most of the metal contamination found in urban 
runoff is associated with fine particulate (mostly organic 
matter), such as is found deposited on rooftops, roads, 
parking lots, and other depositional areas within the 
urban environment (Furguson and Ryan, 1984; Good, 
1993; Pitt et al., 1995; Stone and Marsalek, 1996; 
Crunkilton et al., 1996; Sutherland and Tolosa, 2000). 
However, a significant fraction of copper (Cu), cadmium 
(Cd), and zinc (Zn) can be found in urban runoff in 
the dissolved form (Pitt et al., 1995; Crunkilton et al., 
1996; Sansalone and Buchberger, 1997).

Petroleum hydrocarbon compounds are another 
common component of urban runoff pollution. Hydro-

carbon sources include vehicle fuels and lubricants 
(MacKenzie and Hunter, 1979; Whipple and Hunter, 
1979; Hoffman et al., 1982; Fram et al., 1987; Kucklick 
et al., 1997; Smith et al., 1997). Hydrocarbons are 
normally attached to sediment particles or organic 
matter carried in urban runoff. The increase in vehicular 
traffic associated with urbanization is frequently linked 
to air pollution, but there is also a negative relationship 
between the level of automobile use in a watershed 
and the quality of water and aquatic sediments. This 
has been shown for polycyclic aromatic hydrocarbon 
(PAH) compounds (Van Hoffman et al., 1982; Metre et 
al., 2000; Stein et al., 2006). In most urban stormwater 
runoff, hydrocarbon concentrations are generally less 
than 5 mg/l, but concentrations can increase to 10 mg/l 
in urban areas that include highways, commercial zones, 
or industrial areas (CWP, 2003). Hydrocarbon “hot 
spots” in the urban environment include gas stations, 
high-use parking lots, and high-traffic streets (Stein et 
al., 2006). A Michigan study showed that commercial 
parking lots contributed over 60 percent of the total 
hydrocarbon load in an urban watershed (Steuer et al., 

Table 3-1: Pollutants Commonly Found in Stormwater and Their Forms

Pollutant Category Specific Measures

Solids
Settleable solids
Total suspended solids (TSS)
Turbidity (NTU)

Oxygen-demanding material

Biochemical oxygen demand (BOD)
Chemical oxygen demand (COD)
Organic matter (OM)
Total organic carbon (TOC)

Phosphorus (P)
Total phosphorus (TP)
Soluble reactive phosphorus (SRP)
Biologically available phosphorus (BAP)

Nitrogen (N)

Total nitrogen (TN)
Total kjeldahl nitrogen (TKN)
Nitrate + nitrite-nitrogen (N03+N02-N)
Ammonia-nitrogen (NH3-N)

Metals
Copper (Cu), lead (Pb), zinc (zn), cadmium (Cd),  
arsenic (As), nickel (Ni), chromium (Cr), mercury (Hg), 
selenium (Se), silver (Ag)

Pathogens

Fecal coliform bacteria (FC)
Enterococcus bacteria (EC)
Total coliform bacteria (TC)
Viruses

Petroleum hydrocarbons
Oil and grease (OG)
Total petroleum hydrocarbons (TPH)

Synthetic organics
Polynuclear aromatic hydrocarbons (PAH)
Pesticides and herbicides
Polychlorobiphenols (PCB)
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1997). Lopes and Dionne (1998) found that highways 
were the largest contributor of hydrocarbon runoff 
pollution.

Microbial pollution includes bacteria, protozoa, and 
viruses that are common in the natural environment, 
as well as those that come from human sources (Field 
and Pitt, 1990; Young and Thackston, 1999; Mallin et 
al., 2000). Many microbes are naturally occurring and 
beneficial, but others can cause diseases in aquatic biota 
and illness or even death in humans. Some types of 
microbes can be pathogenic, while others may indicate 

a potential risk of water contamination, which can limit 
swimming, boating, shellfish harvest, or fish consump-
tion in receiving waters. Microbial pollution is almost 
always found in stormwater runoff, often at very high 
levels, but concentrations are typically highly variable 
(Pitt et al., 2004). Sources of bacterial pollution in 
the urban environment include failing septic systems, 
WWTP discharges, CSO events, livestock manure 
runoff, and pet waste, as well as natural sources such 
as wildlife. Young and Thackston (1999) showed that 
bacterial concentrations in stormwater runoff were 

Table 3-2: Pollutants Commonly Found in Stormwater and Their Sources

Pollutant Potential Sources

Hydrocarbons (gasoline, oil, and grease)
Internal combustion engines
Automobiles
Industrial machinery

Copper (Cu)

Building materials
Paints and wood preservatives
Algicides
Brake pads

zinc (zn)

Galvanized metals
Paints and wood preservatives
Roofing and gutters
Tires

Lead (Pb)
Gasoline
Paint
Batteries

Chromium (Cr)
Electro-plating
Paints and preservatives

Cadmium (Cd)
Electro-plating
Paints and preservatives

Pesticides
Agriculture and grazing
Residential and commercial use

Herbicides
Agriculture and grazing
Residential and commercial use
Roadside vegetation maintenance

Organic compounds
Industrial processes
Power generation

Bacteria and pathogens
Human sewage
Livestock manure
Domestic animal fecal material

BOD
Agriculture and grazing
Human sewage

Nutrients (N and P)
Agriculture and grazing
Lawn and landscape fertilizer

Fine sediment

Agriculture and grazing
Timber harvest
Pavement wear
Construction sites
Road sanding
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directly related to the level of watershed and impervious 
surface area. Mallin and others (2000) also found that 
bacterial pollution problems were much more common 
in urbanized coastal watersheds than in undeveloped 
catchments. There is also evidence that microbial 
populations can survive and possibly even grow in 
urban stream sediments and in sediments found in storm 
sewer systems, making the stormwater infrastructure a 
potential source of microbial pollution (Bannerman et 
al., 1993; Steuer et al., 1997; Schueler, 1999). 

Pesticides, herbicides, and other organic pollutants 
are often found in stormwater flowing from residential 
and agricultural areas throughout the U.S. (Ferrari et 
al., 1997; USGS, 1999; Black et al., 2000; Hoffman et 
al., 2000). Among the many pesticides and herbicides 
commonly found in urban runoff and urban streams 
are the following:

•	 Diazinon;

•	 Chlorpyrifos;

•	 Chlordane

•	 Carbaryl;

•	 Atrazine;

•	 Malathion;

•	 Dicamba;

•	 Prometon;

•	 Simazine; and

•	 2,4-D.

Toxic industrial compounds such as PCBs can also 
be present in urban runoff (Black et al., 2000). Stud-
ies in Puget Sound confirm these findings (Hall and 
Anderson, 1988; May et al., 1997; USGS, 1997; Black 
et al., 2000). In many cases, even banned pesticides such 
as DDT or other organo-chlorine based pesticides (e.g., 
chlordane and dieldrin) can be found in urban stream 
sediments. The EPA estimates that nearly 70 million 
pounds of pesticides and herbicides are applied to lawns 
and other surfaces within the urban environment of 
the U.S. each year (CWP, 2003). These pesticides or 
herbicides vary in mobility, persistence, and potential 
aquatic impact. Many pesticides and herbicides are 
known or suspected carcinogens and can be toxic to 
humans and aquatic biota. However, most of the known 
health effects require exposure to higher concentrations 
than are typically found in the urban environment. 
However, the health effects of chronic exposure to 
low levels of pesticides and herbicides are generally 
unknown (Ferrari et al., 1997).

In urban runoff, most pollutants are associated 
with fine sediment or other natural particulates (e.g., 
organic matter). This condition differs between the 
specific pollutants. For example, depending on overall 
chemical conditions, each metal differs in solubility. For 
in-stance, lead (Pb) is relatively insoluble, while zinc 
(Zn) is relatively soluble. The nutrients phosphorus (P) 
and nitrogen (N) typically differ substantially from one 
sample to another in dissolved and particulate forms.

In addition to pollutants, other water quality char-
acteristics affect the behavior and fate of contaminants 
in receiving water. These characteristics include:

• Temperature – critical to the survival of cold-wa-
ter organisms. Temperature also affects solubility 
and ion mobility;

• PH – an expression of the relative hydrogen 
ion concentration on a logarithmic scale of 
0-14, with a pH < 7.0 being acidic, a pH of 7.0 
being neutral, and a pH > 7.0 representing basic 
conditions;

• Dissolved oxygen (DO) – a measure of molecular 
oxygen dissolved in water, critical to the survival 
of aerobic aquatic biota. In addition, DO levels 
can affect the release of chemically bound con-
stituents from sediments;

• Alkalinity or acid neutralizing capacity (ANC) 
– the capacity of a solution to neutralize acid of 
a standard pH, usually the result of its carbonate 
and bicarbonate ion content, but convention-
ally expressed in terms of calcium carbonate 
equivalents;

• Hardness – an expression of the relative concen-
tration of divalent cations, principally calcium 
(Ca) and magnesium (Mg), also conventionally 
expressed in terms of calcium carbonate equiva-
lents; and

• Conductivity – a measure of the ability to 
conduct an electrical current as a result of its 
total content of dissolved substances.

These physio-chemical characteristics can affect 
pollutant behavior in several ways. For example, 
metals generally become more soluble as pH drops 
below neutral and hence become more bioavailable to 
organisms (Davies, 1986). Alternatively, the chemical 
elements creating hardness work against the toxicity 
of many heavy metals. Low DO levels can also make 
some metals more soluble. Anaerobic conditions in 
lake bottoms often lead to the release of phosphorus 
from sediments, as iron changes from the ferric to the 
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ferrous form (Welch, 1992). As discussed earlier, most of 
the pollutant composition of urban stormwater runoff 
stems from particulate material or fine sediment from 
surface soil erosion (e.g., construction site erosion) and 
from wash-off of solids accumulated on impervious 
surfaces throughout the urban environment (e.g., streets, 
highways, parking lots, and rooftops).

Pollutant Fate and Transport

In general, the primary transport mechanism for most 
urban pollutants is stormwater runoff. The physio-
chemical effects of watershed urbanization tend to be 
more variable than the hydro-geomorphic or physical 
habitat impacts discussed previously. As indicated above, 
stormwater can contain a variety of pollutants and the 
pollutants typically found in stormwater come from a 
variety of sources (see Tables 3-1 and 3-2). These pol-
lutants most often occur as mixtures of physio-chemical 
constituents, which depend on the land uses found in 
the contributing drainage basin as well as the type and 
intensity of human activities present. In general, the 
more intense the level of urbanization, the higher the 
pollutant loading, and the greater the diversity of land-
use activities, the more diverse the mixture of pollutants 
found in stormwater runoff.

The transport and fate mechanisms of stormwater 
pollutants in receiving waters tend to be highly variable 
and site-specific. Pollutants are often transported from 
source areas (roads, parking lots, lawns, etc.) to receiving 
waters via roadside ditches, stormwater pipes, or by 
atmospheric deposition (Figure 3-2). In general, the 
concentration of pollutants found in stormwater runoff 
is much higher than that found in receiving waters, due 
mostly to dilution and removal mechanisms. There is 
evidence of a “first flush” effect for some constituents 
such as metals and hydrocarbons, especially in highly 
impervious and connected drainage areas (Pitt et al., 
1995; Sansalone and Buchberger, 1997; Pitt et al., 
2004). 

As was discussed earlier, most stormwater pollutants 
are typically found in particulate form, attached to 
fine sediment particles and organic matter (Pitt et al., 
1995). This is especially true for nutrients, organics, 
and metals. In most cases, the particulate forms of toxic 
pollutants, such as metals tend to be less “bio-available” 
(Herricks, 1995). 

Sedimentation is the most common pollutant fate 
or removal mechanism because many pollutants tend 

to be associated with fine particulate material and/or 
organic matter (Pitt et al., 1995). However, pollutants 
can also be transformed from particulate form to dis-
solved form due to changes in water chemistry (pH, 
hardness, DO, etc.) at the sediment-water interface. 
Microbial activity can also transform toxic compounds, 
such as heavy metals, in sediments from inorganic forms 
to more toxic organic forms, which also tend to be 
more soluble (Herricks, 1995). In addition, scouring 
of sediments during stormflow events and associated 
changes in water chemistry during these sporadic events 
can mobilize polluted sediments and release toxic 
substances into the water column where biological 
uptake can occur. Large quantities of sediments can 
be transported by stormflows in urbanizing creeks, 
resulting in resuspension and redeposition of pollutants. 
Because of the potential for accumulation of pollutants 
in sediment and the potential of sediments as sources 
of toxics, polluted sediments likely play an important 
role in many of the biological impacts associated with 
stormwater runoff. In general, most pollutants, especially 
metals, are found in particulate forms within the water 
column, or sediments and pollutant concentrations tend 
to be higher for smaller sediment particle sizes (Novotny 
and Chester, 1989; Ferguson and Ryan, 1984; Herricks, 
1995; Makepeace et al., 1995; Pitt et al., 1995).

Figure 3-2: Pollutant Movement in the Hydrologic Cycle

Source: USGS, 1999
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Table 3-3 summarizes urban runoff pollutant sources 
and shows that most pollutant categories have diverse 
sources. Likewise, the major sources emit contaminants 
in most pollutant categories. The atmosphere also con-
tributes some pollution to runoff. Thus, urban runoff is 
a multifaceted and complex problem to manage.

Quantifying Urban Runoff Pollutants

Urban Runoff Measurement

The concentrations of water-quality constituents 
tend to be highly variable, depending on a number of 
environmental factors. These factors may include:

• Drainage basin area or potential runoff vol-
ume;

• Drainage system characteristics (e.g., piping, 
ditches, etc.);

• Drainage basin land use and land cover (LULC);

• Rainfall volume, intensity, and antecedent dry 
period;

• The presence of pollutant source areas or “hot 
spots”; and

• Pollutant deposition or build-up rates.

Water pollutants are typically quantified by concen-
trations and loadings. Concentration is the mass of 

pollutant per unit volume of water sample, usually 
expressed as mg/l or ug/l. It is a measure of the pol-
lutant content at the instant the sample is taken. If the 
pollutant level is higher than an aquatic organism can 
tolerate, the concentration represents an acute effect 
that could be lethal or affect the performance of some 
physiological function as long as the concentration 
persists. The effects of pollutant concentrations have 
been established through bioassays exposing test or-
ganisms in standard laboratory procedures. However, 
these simple, static tests completely omit the dynamic 
patterns and other complexities associated with urban 
runoff. Toxicity of pollutants will be discussed in more 
detail in Chapter 4.

Loading is the mass of pollutants delivered to a water 
body over a period of time and is usually given on an 
annual basis as kg/yr or lbs/yr. When ascribed to a 
particular land use, loading is sometimes termed yield 
or simply export per unit area of the land use (kg/ha-y 
or lbs/acre-y). It represents the cumulative burden over 
the extended period and hence the potential chronic 
effects on receptor organisms. With few exceptions 
(e.g., phosphorus loading to lakes), testing has not 
established the biological significance of loadings and 
the way they are delivered to a water body. Thus, loading 
is mainly used to make comparisons, for example, of 
total pollutant burden before and after development or 
with and without a certain control strategy. Pollutant 
loadings are also the basis for regulation under the Total 
Maximum Daily Load (TMDL) program that is part 
of the CWA.

Table 3-3: Urban Runoff Pollutant Sources and Constituents

Pollutant source Solids Nutrients Pathogens
Oxygen 
Demand

Metals Oils Organics

Soil erosion x x x x

Fertilizers x

Human waste x x x x

Animal waste x x x x

Vehicle fluids x x x x x

Internal combustion x

Vehicle wear x x x

Household chemicals x x x x x x

Industrial processes x x x x x x

Paints and preservatives x x

Pesticides x x x
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A quantitative estimate of water quality is needed to 
assess impacts from development actions or to predict 
the benefits of a management plan. This estimation 
process is sometimes called water quality modeling, 
although the term modeling is sometimes restricted to 
computer-based approaches. Water quality assessments 
are often based on annual pollutant loading estimates, 
although short-term loadings or concentrations are 
sometimes used. Long-term loadings tend to diminish 
the large fluctuations to which short-term phenomena 
are subject. Therefore, we can generally estimate long-
term loading with more assurance than concentrations. 
Water quality sampling methods and monitoring 
programs will be covered in Chapter 5.

Urban Runoff Patterns

Because of the difficulty in determining runoff pol-
lutant concentrations during dynamic flow conditions, 
the expense of sampling, and the analysis required to 
produce even a partial picture, the accepted practice is 
to determine an event-mean concentration (EMC). The 
event-mean concentration (EMC) is the concentration 
of a particular constituent that is representative of a 
specific environmental condition, usually with respect 
to a specific storm event. The NURP study defined the 
EMC as the total mass of pollutant contained in a runoff 
event divided by the total volume of runoff or flow for 
the event. The EMC can also be found by analyzing a 
single sample composited from a series of samples taken 
at points throughout the runoff event and combined 
in proportion to the flow rate existing at the time of 
sampling. This is often termed a flow-proportional or 
flow-weighted composite sample (EPA, 1997). The flow 
or runoff pattern of an event is customarily pictured 
on a hydrograph, which is a graph of flow rate (water 
volume per unit time) versus time. The integrated area 
under the curve is the total event runoff volume; the 
product of volume and EMC is the pollutant loading 
for the event. The sum of loadings for all events in an 
interval (e.g., a year) represents the cumulative pollutant 
burden during that time. In addition to its expediency, 
basing impact assessment on the EMC is justified from 
a biological standpoint because the EMC best represents 
the cumulative toxicity that organisms are exposed to 
during a storm event.

Based on the inherent variability of stormwater pol-
lutant composition, the concentrations of water quality 

constituents are often estimated based on probability 
(i.e., the ability to state the probability of exceeding 
any selected concentration) or using statistically valid 
estimations of actual concentrations. Estimating the 
probability of concentrations can theoretically be used 
to estimate maximum or any other level, but it is usu-
ally restricted to the EMC. As stated earlier, an EMC 
is the concentration of a particular constituent that is 
representative of a specific environmental condition. For 
example, the EMC of TSS in a stream during a storm 
event could be based on multiple flow-weighted com-
posite storm samples. Generally, to estimate an EMC, 
a large data -set is required to establish the underlying 
probability distribution for the locale or, alternatively, 
an assumption of the distribution and a smaller local 
data set to fit the distribution.

Most water quality studies have demonstrated that 
urban runoff pollutant concentrations typically fit a 
“log-normal” probability distribution (i.e., their loga-
rithms are normally distributed). This is the character-
istic distribution of data in cases where the distribution 
range is much higher than the mean and most values 
are in the lower portion (Little et al., 1983).

While pollutant magnitudes in urban runoff typically 
follow characteristic patterns over short and long time 
spans, they vary greatly over space and time. The short 
term can be defined as a period of hours during one or 
a sequence of storm events. Measurements at discrete 
points through such a period often reveal a pattern 
of pollutant concentration that is higher during the 
beginning of the storm event and tapering off as the 
storm continues. The so-called “first flush” of runoff 
during the first minutes often contains a relatively 
high concentration of contaminants, which then drops 
substantially and fluctuates at a lower level for the 
remainder of the runoff event. Analysis of climatological 
data throughout the U.S. indicates that most of the total 
annual runoff is produced by numerous small storms and 
the initial runoff from large storms. Theoretical reasons 
and some empirical demonstrations indicate that the 
majority of pollutant loadings for some constituents 
are generated by these smaller flow volumes (Burton 
and Pitt, 2002).

The first flush sometimes does not appear, or is less 
pronounced, when rainfall is not intense or follows 
soon after an earlier storm that cleans the surfaces. In 
addition, recent studies have shown that the first flush 
effect is usually only observed in highly impervious 
drainage areas such as parking lots or roads (Pitt et al., 
2004). It has also been demonstrated that the first flush 
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phenomenon may only be applicable to certain pollut-
ants, including metals, hydrocarbons, and fine sediment 
(Pitt et al., 2004). In some cases, a secondary spike can 
also appear if a sudden burst of intense rain drives mate-
rial off surfaces not completely cleaned by the initial 
runoff. In summary, runoff concentrations can assume 
an almost infinite variety of patterns depending on 
rainfall intensity, antecedent dry period (ADP) length 
and conditions, pollutant deposition during the ADP, 
and surface characteristics in the drainage basin.

Urban Runoff Pollution Characteristics

Several studies have attempted to quantify the level 
of various constituents in urban runoff. As mentioned 
earlier, these levels tend to vary depending on the 
land-use and human activities found in the contributing 
drainage area. The earliest comprehensive study of the 
water quality characteristics of urban runoff was the 
EPA (1983) National Urban Runoff Program (NURP). 
Between 1978 and 1983, EPA examined stormwater 
quality from separate storm sewers in different land uses. 
The NURP project studied 81 outfalls in 28 communi-
ties throughout the U.S. and included the monitoring 
of approximately 2,300 storm events. The data was 
compiled for several land-use categories, although most 
of the information was obtained from residential lands. 
Table 3-4 summarizes the NURP findings. NURP also 

produced graphs for each pollutant to determine the 
EMC at each site and the EMC medians from all sites 
nationwide (EPA, 1983). These plots can help estimate 
concentration exceedance probabilities at other loca-
tions. Such estimates are best made with specific site data 
including rainfall patterns, land-use data, geological data, 
and other characteristics similar to those of the location 
of interest. Using a regional or nationwide database is 
less satisfactory. Local stormwater data may be available 
from National Pollutant Discharge Elimination System 
(NPDES) monitoring programs.

Since NURP, other important studies have been 
conducted that characterize stormwater. The USGS 
National Water Quality Assessment (NAWQA) Pro-
gram examined runoff quality from more than 1,100 
storms at nearly 100 monitoring sites in 20 metropolitan 
areas (USGS, 1999). Table 3-5 summarizes the general 
findings of the USGS studies with respect to surface 
water quality. These USGS studies investigated specific 
urban pollutants including nutrients, metals, pesticides, 
and herbicides. The NAWQA studies also identified a 
close relationship between land use and water quality 
in agricultural and urban areas.

As an example, the NAWQA program found that 
insecticides such as diazinon and malathion were com-
monly found in surface water and stormwater in urban 
areas (USGS, 1999). This research found that almost 
every urban stream sampled had concentrations of 
insecticides that exceeded at least one EPA guideline or 
water-quality standard. Most urban streams had concen-

Table 3-4: Pollutants Commonly Found in Stormwater and Their Sources

nURP Mean EMC nURP Mean EMC

Pollutant Median Urban Site 90th Percentile Urban Site

TSS (mg/l) 141-234 424-671

BOD (mg/l) 10-13 17-21

COD (mg/l) 73-92 157-198

TP (mg/l) 0.37-0.47 0.78-0.99

SRP (mg/l) 0.13-0.17 0.23-0.30

TKN (mg/l) 1.68-2.12 3.69-4.67

NO2-N (mg/l) 0.76-0.96 1.96-2.47

Total Cu (ug/l) 38-48 104-132

Total Pb (ug/l) 161-204 391-495

Total zn (ug/l) 179-226 559-707

Notes: EMC = Event Mean Concentration TSS = Total Suspended Solids BOD = Biological oxygen Demand 
 COD = Chemical oxygen Demand TP = Total Phosphorus SRP = Soluble Reactive Phosphorus
 TKN = Total Kjeldahl Nitrogen

Source:  NURP, 1983
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trations that exceeded a water-quality guideline in 10 to 
40 percent of samples taken throughout the year (USGS, 
1999). Urban streams also had the highest frequencies of 
occurrence of DDT, chlordane, and dieldrin (all of these 
compounds have been banned from use in the U.S. for 
decades) in sediments and fish tissue (USGS, 1999). In 
the Puget Sound region, the mixture of pesticides found 
in urban streams was directly related to the type of land 
use found in the contributing upstream drainage area 
(Ebbert et al., 2000). The NAWQA studies also found 
that the highest levels of organochlorine compounds, 
including pesticides and PCBs, were found in aquatic 
sediment and biota in urban areas (USGS, 1999). The 
main source of these complex mixtures of insecticides 
found in urban streams was identified as business, 
household, or garden use in developed areas, with urban 
runoff being the primary transport mechanism into 
urban streams and other receiving waters. A study in 
the Puget Sound region that correlated retail sales of 
specific pesticides with levels of those same pesticides 
found in local streams confirms this finding (Bortleson 
and Ebbert, 2000).

The NAWQA research also found that concentra-
tions of phosphorus exceeded the EPA target goal 
(TP<0.1 mg/l) for the control of nuisance algal growth 
in over 70 percent of the urban receiving waters tested 
(USGS, 1999). As mentioned above, excessive algal or 
aquatic plant growth due to nutrient enrichment can 
lead to low levels of DO (hypoxia), which can be harm-
ful to aquatic biota. Urban runoff can contain high levels 
of nutrients in the form of fertilizers washed off lawns 
and landscaped areas. In most cases in the NAWQA 
studies, enrichment of receiving waters occurred in 
small watersheds dominated by agricultural, urban, or 
mixed land use (USGS, 1999). The NAWQA research 
also found that nitrate contamination of groundwater 
aquifers and drinking water supplies had the potential 

to be a human health risk in urbanizing areas with high 
nitrate concentrations in stormwater runoff.

The Federal Highway Administration (FHWA) also 
analyzed stormwater runoff from 31 highways in 11 
states during the 1970s and 1980s (FHWA, 1995). Other 
regional databases also exist, mostly using local NPDES 
data. Other studies have confirmed the NURP findings 
and improved the level of knowledge with regard to 
stormwater pollution impacts (Field and Pitt, 1990; Ban-
nerman et al., 1993; Makepeace et al., 1995; Pitt et al., 
1995). Table 3-6 illustrates the range of pollutant levels 
for typical urban runoff from a number of studies.

Highway runoff is often viewed as a separate and 
distinct form of stormwater. Because vehicle traffic 
tends to be the predominant pollution source in the 
highway environment, runoff from roads tends to have a 
characteristic signature (Novotny, 2003). Several studies 
have been conducted to characterize highway runoff 
(Stotz, 1987; Driscoll et al., 1990; Barrett et al., 1998; 
Wu et al., 1998; Kayhanian and Borroum, 2000; Pitt et 
al., 2004). In general, runoff from urban highways with 
greater average daily traffic (ADT) volumes tends to 
have higher pollutant concentrations than runoff from 
less-traveled highways (lower ADT). Most research 
studies have not found any direct correlation between 
ADT alone and pollutant concentrations for the great 
majority of pollutants (Masoud et al., 2003). However, 
ADT is almost always one of the more influential 
factors in determining runoff pollutant composition 
and concentration. Other parameters determining the 
quality of highway runoff include those that control 
pollutant build-up and wash-off. In addition to ADT, 
these factors include drainage catchment area and land 
use, antecedent dry period between storm events, and 
rainfall intensity and volume. Table 3-6 shows data from 
highways in comparison to other urbanized areas.

In a study in Southern California (Tiefenthaler et al., 
2001), samples of stormwater runoff from parking lots 

Table 3-5: Relative levels of Pollution in Streams Throughout the U.S.

WQ Parameter Urban areas agricultural areas Undeveloped areas

Nitrogen Medium Medium-high Low

Phosphorus Medium-high Medium-high Low

Herbicides Medium Medium-high Low

Pesticides Medium-high Low-medium Very low

Metals High Medium Very low

Toxic Organics High Medium Very low

Source: USGS, 1999
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Table 3-7: Pollutants Commonly Found in Stormwater and Their Sources – 1983 (nURP) and 1999 databases

Pollutant data Source Mean EMC Median EMC

TSS (mg/l)
Pooled
NURP

78
174

55
113

BOD (mg/l)
Pooled
NURP

14
10

12
8

COD (mg/l)
Pooled
NURP

53
66

45
55

TP (mg/l)
Pooled
NURP

0.32
0.34

0.26
0.27

SRP (mg/l)
Pooled
NURP

0.13
0.10

0.10
0.08

TKN (mg/l)
Pooled
NURP

1.73
1.67

1.47
1.41

NO2-N and NO3-N (mg/l)
Pooled
NURP

0.66
0.84

0.53
0.66

Total Cu (ug/l)
Pooled
NURP

14
67

11
55

Total Pb (ug/l)
Pooled
NURP

68
175

51
131

Total zn (ug/l)
Pooled
NURP

162
176

129
140

EMC = Event Mean Concentration TSS = Total Suspended Solids BOD = Biological oxygen Demand
COD = Chemical oxygen Demand TP = Total Phosphorus SRP = Soluble Reactive Phosphorus
TKN = Total Kjeldahl Nitrogen

Source: Smullen et al., 1999

were analyzed for a number of metals including Fe, Zn, 
Cu and Pb as well as polycyclic aromatic hydrocarbons 
(PAH). These metals and PAH had the highest mean 
concentrations of any constituents analyzed. Zinc (Zn) 
was found in particularly high concentrations, which 
were 3 times higher after dry periods. These pollutants 

were found to accumulate regardless of how much 
the parking lot was used or maintained. In this study, 
all of the samples from parking lot runoff contained 
toxins, and all samples of parking lot runoff were toxic. 
(Tiefenthaler et al., 2001). In addition, the longer the 
antecedent dry period before a storm event, the higher 

Table 3-6: Typical levels of Metals Found in Stormwater Runoff (ug/l)

Metal
Stormwater Median 
(90th Percentile)a

Mean  
(sd)b

Median (Cov)  
Urban Stormwaterc

Range for  
Highway Runoffd

Range for Parking 
lot Runoffe

zinc (zn) 160 (500) 215 (141) 112.0 (4.59) 56-929 51-960

Copper (Cu) 34 (93) 33 (19) 16.0 (2.24) 22-7033 8.9-78

Lead (Pb) 144 (350) 70 (48) 15.9 (1.89) 73-1780 10-59

Cadmium (Cd) n/a 1.1 (0.7) 1.0 (4.42) 0-40 0.5-3.3

Chromium (Cr) n/a 7.2 (2.8) 7.0 (1.47) 0-40 1.9-10

Arsenic (As) n/a 5.9 (2.8) 3.3 (2.42) 0-58 n/a

Mercury (Hg) n/a n/a 0.2 (1.17) 0-0.322 n/a

Nickel (Ni) n/a 10 (2.8) 9.0 (2.08) 0-53.3 2.1-18

Silver (Ag) n/a n/a 3.0 (4.63) n/a n/a

Notes: n/a = not available. 
Sources: aNURP, 1983. bSchiff et al., 2001. cPitt et al., 2002. dBarrett et al., 1998. eSCCRP, 2001.
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the concentration of pollutants and the higher the toxic-
ity found in runoff samples (Tiefenthaler et al., 2001). In 
an arid climate such as Southern California, pollutants 
tend to build up during extended dry periods and then 
be washed off during heavy rainfall events that are 
typical of the climate. In this study, a pronounced first 
flush of toxins was observed at the beginning of storm 
events (Tiefenthaler et al., 2001). More intense rains 
reduced pollutant concentrations, however. Regardless 
of the intensity of the storm event, most loose pollutants 
were washed from the parking lot surface in the first 
15 minutes (Tiefenthaler et al., 2001). The first flush of 
TSS was the most evident at the relatively low rainfall 
intensity of 6 mm/hour (Tiefenthaler et al., 2001). The 
key factor influencing the first flush of TSS was found to 
be rainfall duration instead of intensity. TSS concentra-
tions dropped during the course of the storm, however. 

During longer storms, greater rainfall intensity did not 
reduce zinc concentrations. Intensity only increased 
the concentration of pollutants in the first minute of 
the storm (Tiefenthaler et al., 2001). Results indicated 
that the most wash-off of pollutants from parking lots 
occurred during small storms. This especially includes 
Pb and Zn (Tiefenthaler et al., 2001).

In 1999, an analysis of stormwater data collected 
since the original NURP study was conducted to 
update the event-mean concentration (EMC) values 
for typical urban stormwater quality (Smullen et 
al., 1999). This data review found only a few major 
differences between the NURP data and the pooled 
data from three national databases (see Table 3-7). In 
general, the pooled data was very comparable with the 
NURP data, with a few notable exceptions. The study 
found that the level of TSS in runoff was significantly 

Table 3-8: Summary of Event-Mean Concentration (EMC) data for Stormwater Runoff in the U.S.

Pollutant data Source Mean EMC Median EMC
number of Events 

Sampled

TSS (mg/l) Smullen and Cave, 1998 78.4 54.5 3047

BOD (mg/l) Smullen and Cave, 1998 14.1 11.5 1035

COD (mg/l) Smullen and Cave, 1998 52.8 44.7 2639

TP (mg/l) Smullen and Cave, 1998 0.32 0.26 3094

SRP (mg/l) Smullen and Cave, 1998 0.13 0.10 1091

TN (mg/l) Smullen and Cave, 1998 2.39 2.00 2016

TKN (mg/l) Smullen and Cave, 1998 1.73 1.47 2693

NO2-N and NO3-N (mg/l) Smullen and Cave, 1998 0.66 0.53 2016

Total Cu (ug/l) Smullen and Cave, 1998 13.4 11.1 1657

Total Pb (ug/l) Smullen and Cave, 1998 67.5 50.7 2713

Total zn (ug/l) Smullen and Cave, 1998 162 129 2234

Total Cadmium (ug/l) Smullen and Cave, 1998 0.7 0.5 150

Total Chromium (ug/l) Bannerman et al., 1996 4.0 7.0 164

PAH (mg/l) Rabanal and Grizzard, 1995 3.5 N/R N/R

Oil and Grease (mg/l) Crunkilton et al., 1996 3 N/R N/R

FC (cfu/100ml) Schueler, 1999 15,000 N/R 34

Diazinon US-EPA, 1998 N/R 0.025 326

Atrazine US-EPA, 1998 N/R 0.023 327

MTBE Delzer, 1996 N/R 1.6 592

Notes: EMC = Event Mean Concentration TSS = Total Suspended Solids FC = Fecal Coliform Bacteria
 BOD = Biological oxygen Demand COD = Chemical oxygen Demand TP = Total Phosphorus
 TN = Total Nitrogen SRP = Soluble Reactive Phosphorus TKN = Total Kjeldahl Nitrogen
 PAH = Poly-aromatic Hydrocarbons N/R = Not Reported

Source:  CWP, 2003
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lower than in the NURP study, perhaps indicating 
that erosion and sediment control (ESC) best manage-
ment practices (BMP) implemented since 1983 were 
somewhat effective. Metals were also generally lower in 
the 1999 study than in the NURP data, especially lead 
(Pb), likely due to the elimination of leaded gasoline. 
This study also highlighted the fact that the variability 
of stormwater quality can depend on contributing land 
use, seasonal factors (e.g., precipitation patterns), and 
geographic region.

The Center for Watershed Protection (CWP) has 
also compiled a database of national stormwater runoff 
water-quality data (CWP, 2003). This data is summa-
rized in Table 3-8.

There can be significant regional differences in urban 
runoff water quality due to a variety of environmental 
factors. To a large extent, underlying geology and soils 
determine the natural background level of many wa-
ter-quality constituents, such as nutrients or metals. In 

addition, soils and topography have a strong influence 
on erosion potential and sediment production. One 
of the most influential factors impacting runoff water 
quality are a region’s precipitation characteristics. An-
nual rainfall, precipitation patterns, mean storm event 
volume, and the range of rainfall intensities all have been 
demonstrated to influence runoff water quality (Driver 
and Tasker, 1990). For example, the western U.S. tend 
to have distinct „wet“ and „dry“ seasons, whereas the 
eastern U.S. and Midwest generally have more dispersed, 
year-round precipitation. Within the western U.S., the 
Pacific Northwest tends to have most of its rainfall 
in long-duration, low-intensity storms, whereas the 
Southwest tends to see more short, high-intensity storm 
events. Because of these factors, stormwater runoff 
EMC levels for nutrients, sediment, and metals have 
a tendency to be higher in arid or semi-arid regions 
and to decrease slightly when annual rainfall increases 
(CWP, 2004).

Table 3-9: Event Mean Concentration (EMC) values for Stormwater Runoff Pollutants for various U.S. Climatic Regions
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n/a
low 
(7)

low 
(10)

low 
(11)

low 
(15)

Med 
(28)

Med 
(32)

Med 
(32)

High 
(41)

High 
(41)

High 
(41)

High 
(41)

Snow 
(*)

Pollutant

TSS (mg/l) 78 227 330 116 242 663 159 190 67 98 258 43 112

TN (mg/l) 2.39 3.26 4.55 4.13 4.06 2.70 1.87 2.35 N/R 2.37 2.52 1.74 4.30

TP (mg/l) 0.32 0.41 0.70 0.75 0.65 0.78 0.29 0.32 0.33 0.32 0.33 0.38 0.70

SRP (mg/l) 0.13 0.17 0.40 0.47 N/R N/R 0.04 0.24 N/R 0.21 0.14 0.23 0.18

Cu (ug/l) 14 47 25 34 60 40 22 16 18 15 32 1 N/R

Pb (ug/l) 68 72 44 46 250 330 49 38 13 60 28 9 100

zn (ug/l) 162 204 180 342 350 540 111 190 143 190 148 55 N/R

BOD (mg/l) 14 109 21 89 N/R 112 15.4 14 14.4 88 14 11 N/R

COD (mg/l) 52 239 105 261 227 106 66 98 N/R 38 73 64 112

# Sample 
Events

3000 40 36 15 35 32 12 78 107 21 81 66 49

Reference 1 2 3 4 5 6 7 8 9 10 11 11 12

Notes:  EMC = Event Mean Concentration TSS = Total Suspended Solids BOD = Biological oxygen Demand
 COD = Chemical oxygen Demand TP = Total Phosphorus TN = Total Nitrogen
 SRP = Soluble Reactive Phosphorus N/R = Not Reported 

References: 1 – Smullen and Cave, 1998 2 – Lopes et al., 1995 3 – Schiff, 1996
 4 – Kjelstrom, 1995 5 – DRCOG, 1983 6- Brush et al., 1995
 7 – Steuer et al., 1997 8 – Barrett et al., 1995 9 – Barr, 1997
 10 – Evaldi et al., 1992 11 – Thomas and McClelland, 1995 12 – Oberts, 1994

Source: CWP, 2004
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In colder regions, where snow is a significant form of 
precipitation, snowmelt can be a major source of urban 
runoff pollutants (Novotny and Chester, 1981). Snow 
tends to accumulate during the winter, and pollutants 
can build up in the snowpack due to atmospheric 
deposition, vehicular emissions, litter, and the applica-
tion of de-icing products (e.g., salt and/or sand). As a 
result, relatively high concentrations of some pollutants 
can be detected during snowmelt events and in runoff 
from treated roads (CWP, 2004). The main concerns 
with regard to the hazards of chlorides in stormwater 
runoff include groundwater contamination, trace metal 
leaching from sediments, stratification of receiving 
water bodies, and direct toxic effects on aquatic biota 
(Marsalek, 2003).

A study in Minnesota measured pollutants in urban 
streams and found that as much as half of the annual 
sediment, nutrient, hydrocarbon, and metal loads could 
be attributed to snowmelt runoff (Oberts, 1994). High 
levels of chloride (road salt), BOD, and TSS have also 
been reported in snowmelt runoff (La Barre et al., 1973; 
Oliver et al., 1974; Horkeby and Malmquist, 1977; 
Pierstorff and Bishop, 1980; Scott and Wylie, 1980; 
Novotny and Chester, 1981; Boom and Marsalek, 1988; 
Marsalek, 2003). Table 3-9 summarizes stormwater 
runoff pollutant concentrations for different climatic 
regions of the U.S. (CWP, 2004).

In the decades between the NURP data being 
collected and now, much has been accomplished with 
regard to urban runoff source control, the treatment 
of stormwater runoff, and improvements in receiving 
water quality. The most comprehensive analysis of 
stormwater runoff quality is currently underway. In 
2001, the University of Alabama and the Center for 
Watershed Protection (CWP) were awarded an EPA 
Office of Water grant to collect and evaluate stormwater 
data from a representative number of NPDES (Na-
tional Pollutant Discharge Elimination System) MS4 
(municipal separate storm sewer system) stormwater 
permit holders. The initial version of this database, the 
National Stormwater Quality Database (NSQD, 2004) 
is currently available from the CWP.

In the NSQD project, stormwater quality data and 
site descriptions are being collected and reviewed to 
describe the characteristics of national stormwater 
quality, to provide guidance for future sampling needs, 
and to enhance local stormwater management activities 
in areas having limited data. Over 10 years of monitor-
ing data collected from more than 200 municipalities 
throughout the country have a great potential in 

characterizing the quality of stormwater runoff and 
comparing it against historical benchmarks. This project 
is creating a national database of stormwater monitoring 
data collected as part of the existing stormwater permit 
program, providing a scientific analysis of the data as 
well as recommendations for improving the quality 
and management value of future NPDES monitoring 
efforts (Pitt et al., 2004). Table 3-10 summarizes the 
NSQD findings to date. Table 3-11 shows a comparison 
between NURP and NSQD findings. Figure 3-3 shows 
a sample of the NSQD findings for one common urban 
runoff constituent (TSS).

Urban Wetland Water Quality: 
Puget Sound Case Study

In a study of Puget Sound Basin freshwater wetlands 
(Azous and Horner, 2001), many water quality param-
eters exhibited upward trends with increased urbaniza-
tion. Median pH levels were particularly elevated in 
highly urbanized wetlands while DO experienced more 
modest increases. Median conductivity and NH3 levels 
were also significantly higher in urbanized wetlands 
than in non-urbanized wetlands. Finally, similar rates of 
increase in median concentrations of total suspended 
solids (TSS), soluble reactive phosphorus (SRP), fecal 
coliforms (FC), lead (Pb) and zinc (Zn) were found 
with each step in the urbanization process (Azous and 
Horner, 2001).

In the wetlands studied, low concentrations pre-
dominated, indicating minimal water quality impacts. 
Concentrations of lead (Pb), however, tended to violate 
water quality criteria for the protection of aquatic life 
(Azous and Horner, 2001). In both urbanized and 
non-urbanized wetlands, wetland morphology type was 
associated with varying levels of water quality param-
eters. Morphology refers to the shape, perimeter length, 
internal horizontal dimensions, and topography of the 
wetland as well as to water pooling and flow patterns. 
Higher levels of DO, pH, conductivity, NO3+NO2-N, 
SRP, FC, and Pb were found in flow-through wetlands. 
Flow-through wetlands (FT) are channelized and have 
clear flow gradients, while open water wetlands (OW) 
contain significant pooled areas with little or no flow 
gradient (Azous and Horner, 2001). A large proportion 
of FT wetlands is found in urban areas, due to wetland 
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Table 3-10: Median values for Selected Stormwater Parameters for Standard land-Use Categories

WQ Parameter Residential Commercial industrial Freeways open Space

TSS (mg/l) 48 43 77 99 51

BOD (mg/l) 9.0 11.9 9.0 8.0 4.2

COD (mg/l) 55 63 60 100 21

FC (mpn/100ml) 7750 4500 2500 1700 3100

NH3 (mg/l) 0.31 0.50 0.50 1.07 0.30

NO2 + NO3 (mg/l) 0.60 0.60 0.70 0.30 0.60

TKN (mg/l) 1.40 1.60 1.40 2.00 0.60

SRP (mg/l) 0.17 0.11 0.11 0.20 0.08

TP (mg/l) 0.30 0.22 0.26 0.25 0.25

Cd total (ug/l) 0.5 0.9 2.0 1.0 0.5

Cd dissolved (ug/l) ND 0.3 0.6 0.7 ND

Cu total (ug/l) 12 17 22 35 5

Cu dissolved (ug/l) 7 8 8 11 ND

Pb total (ug/l) 12 18 25 25 5

Pb dissolved (ug/l) 3 5 5 2 ND

Ni total (ug/l) 5 7 16 9 ND

Ni dissolved (ug/l) 2 3 5 4 ND

zn total (ug/l) 73 150 210 200 39

zn dissolved (ug/l) 33 59 112 51 ND

Notes:  TSS = Total Suspended Solids BOD = Biochemical Oxygen Demand COD = Chemical Oxygen Demand
 FC = Fecal Coliform TKN = Total Kjeldahl Nitrogen SRP = Soluble Reactive Phosphorus
 TP = Total Phosphorus ND = Not Detected

Source:  NSQD, 2004

Table 3-11: Comparison of Median Stormwater Quality for nURP and nSQd

WQ Parameter
overall Residential Commercial open Space

nSQd nURP nSQd nURP nSQd nURP nSQd nURP

COD (mg/l) 53 65 55 73 63 57 21 40

TSS (mg/l) 58 100 48 101 43 69 51 70

Pb total (ug/l) 16 144 12 144 18 104 5 30

Cu total (ug/l) 16 34 12 33 17 29 5 11

zn total (ug/l) 116 160 73 135 150 226 39 195

TKN (mg/l) 1.4 1.5 1.4 1.9 1.60 1.18 0.60 0.97

NO2 + NO3 (mg/l) 0.60 0.68 0.60 0.74 0.60 0.57 0.60 0.54

TP (mg/l) 0.27 0.33 0.30 0.38 0.22 0.20 0.25 0.12

SRP (mg/l) 0.12 0.12 0.17 0.14 0.11 0.08 0.08 0.03

Notes: COD = Chemical Oxygen Demand TSS = Total Suspended solids TKN = Total Kjeldahl Nitrogen
 TP = Total Phosphorus SRP = Soluble Reactive Phosphorus

Source:  NSQD, 2004
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filling, stream channelization, and higher peak runoff 
flows, and this may help explain why pollutant 
levels trends are higher in these wetlands (Azous 
and Horner, 2001).

In the Puget Sound wetlands study, soil samples 
were collected once from each wetland during 
the summer dry period (July through September) 
for several years. Soil samples were taken from 3m 
to the side of vegetation transect lines wherever 
soils appeared transitional or completely different. 
These transitions were determined by small soil 
core samples or vegetation changes. Overall, two 
to five samples were collected from each wetland, 
with an average of four samples collected. The 
number of samples collected was related to the 
size and zonal complexity of the wetlands. Samples 
were taken from inlet zones in particular, because 
oxidation reduction potential (ORP) and one metal 
were found in significantly different levels in these 
locations. Soil samples were collected with a corer 
composed of a 10 cm (4 in) diameter ABS plastic 
pipe section ground to a sharp tip. A wooden rod 
was inserted horizontally through two holes near the 
top to provide leverage to twist the corer into the 
soil. Core samples were taken to a depth of 15 cm 
(6 in) and preserved by immediately placing them 
in bags sealed with tape. A standard 60-cm (2-ft) 
deep soil pit was also excavated at each sampling 
point not inundated above the surface. This pit 
was observed for depth to water table, horizontal 
definition (thickness of each layer and boundary 
type between), color (using Munsell notations), 
structure (grade, size, form, consistency, moistness), 
and the presence of roots and pores (Azous and 
Horner, 2001).

Sediment samples exhibited similar trends in ur-
ban and flow-through wetlands as the water quality 
parameters discussed previously. Median pH levels 
increased with each successive level of urbanization 
(Azous and Horner, 2001). Metals, including Pb, 
Zn, As (arsenic) and Cu (copper) also generally 
tended to increase with urbanization. As with water 
quality samples, sediment metal concentrations did 
not exceed severe effect thresholds based on the 
Washington State Department of Ecology. Some Cu 
and Pb mean and median concentrations exceeded 
lowest effect thresholds (Azous and Horner, 2001). 
While these metals tended to be found in greater 
concentrations in urban wetlands, they can also be 
found at elevated levels in non-urban wetlands. 

 Source: NSQD, 2004

Figure 3-3: Sample nSQd Findings
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directly and indirectly harmful to wetland biological 
communities (Azous and Horner, 2001).

These results suggest that a range of deforestation 
and development exists after which water quality will 
become degraded. Effective impervious area, which 
is the amount of land drained by a storm drainage 
system, was more predictive of water quality than total 
impervious area. As total impervious area approaches a 
range of 4 to 20 percent and forested area declines to 
between 0 to 15 percent, water quality will begin to 
decline (Azous and Horner, 2001).

Wetlands in developing areas are especially vulnerable 
to erosion caused by construction, which contributes to 
sediment levels. During these periods, both mean and 
median TSS values increase, although mean values show 
the greatest change. After construction is completed, 
and more surface area is covered with structures and 
vegetation, these values return to their approximate 
values before development. The sediments contributed 
by this erosion carry pollutants such as phosphorus and 
nitrogen (Azous and Horner, 2001).

Development also affects soils in wetlands. In the 
Puget Sound Basin wetlands, somewhat elevated pH 
levels prevailed. These soils were often aerobic, although 
many times their redox potentials were below levels at 
which oxygen is depleted. Metals such as Cu, Pb and 
Zn were higher in developing areas but did not usually 
approach severe effects thresholds (Azous and Horner, 
2001). In a synoptic study of 73 wetlands, about 60 
percent of which were urban and the rest non-urban, 
Pb levels were significantly different in both the inlet 
and emergent zones (Azous and Horner, 2001). In 
some soil samples, high toxicity levels were probably 
caused by the extraction and concentration of naturally 
occurring organic soil compounds during laboratory 
analysis. Samples from two wetlands, however, probably 
contained anthropogenic toxicants because the results 
indicated toxicity in the absence of any visible organic 
material (Azous and Horner, 2001).

For each region studied in the Puget Sound area, 
a regression was developed between the presence of 
crustal metals and toxic metals in relatively unimpacted 
wetlands. If the concentration of a toxic metal was above 
a 95 percent confidence level, it was probable that the 
metals were of anthropogenic origin. The results of this 
analysis echoed those described previously for urbanized 
wetlands. The regressions revealed a greater degree of 
toxic metal enrichment in the most urban wetlands 
(Azous and Horner, 2001).

High Cu, Pb and TPH levels were seen in the two most 
impacted urban wetlands (Azous and Horner, 2001). 
Thus, local conditions may be more important factors 
in determining soil metal concentrations. Possible 
factors include the delivery of metals via precipitation, 
atmospheric dry-fall, dumping of metal trash, and 
leaching from old constructed embankments (Azous 
and Horner, 2001).

The impact of human activity and development 
on water quality varies widely between wetlands of 
different urbanization levels. For moderately urban-
ized wetlands, there is a mixed picture. Median total 
dissolved nitrogen concentrations (ammonia, nitrate, 
and nitrite) have been found to be more than 20 times 
higher than dissolved phosphorus, but phosphorus 
is the most important factor limiting plant and algal 
growth. As would be expected, these wetlands exhibit 
slightly elevated pH levels (median pH = 6.7). Dis-
solved oxygen is well below saturation, at times below 
4 mg/l. Dissolved substances tend to be higher than in 
non-urbanized wetlands but are also somewhat variable. 
Suspended solids are only marginally higher than in 
non-urbanized wetlands but are also variable (Azous 
and Horner, 2001).

In highly urbanized wetlands, water quality samples 
revealed higher nutrient levels. Unlike non-urbanized 
or even low-moderately urbanized wetlands, these 
wetlands are likely to have median NO3 + NO2-N 
concentrations above 100 mg/l and total phosphorus 
(TP) over 50mg/l (Azous and Horner, 2001). In one 
study, FC and EC were shown to be significantly higher 
in highly urbanized wetlands. Many of these wetlands 
were within watersheds with low-density residential 
development (Azous and Horner, 2001).

An effort was made to correlate water quality 
conditions with watershed and wetland morphological 
characteristics. Acidity (pH), TSS, and conductivity 
showed the strongest ability to predict watershed and 
morphology characteristics. Pollutants such as TP, Zn 
and FC, which are often absorbed to particulates, also 
exhibited strong correlations with watershed condi-
tions and morphology (Azous and Horner, 2001). On 
the other hand, forest cover was the best predictor 
of these water quality parameters. The next best land 
cover predictors of water quality were the percentage 
of impervious surface, forest-to-wetland areal ratio and 
morphology (Azous and Horner, 2001). A rise in the 
total impervious area will facilitate the delivery of TSS 
and increase conductivity. TSS and conductivity are 
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Estimating Urban Runoff 
Pollutant loading

The watershed assessment process provides the 
framework for evaluating watershed conditions and 
quantifying watershed characteristics (US-EPA, 2005). 
The objectives of the watershed assessment effort, 
pollution source information, and the water-quality 
data available largely determine what will be the most 
appropriate method for quantifying pollutant loading. 
In general, the approach chosen should be the simplest 
approach that meets the objectives of the watershed 
management program. Pollutant loading estimates are 
generally developed using a model or models.

Models can be useful tools for watershed and receiv-
ing-water assessments because they facilitate the analysis 
of complex systems and provide a method of estimating 
pollutant loading for a large array of land-use scenarios. 
Models are only as good as the data used for calibration 
and verification. There will always be some uncertainties 
present in all models and these uncertainties should be 
quantified and understood prior to using the selected 
model. Many models utilize literature-based values for 
water-quality concentrations to estimate pollutant loads 
(US-EPA 2005). Models have also become a standard 
part of most TMDL programs (US-EPA 1997). There 
are several recognized approaches used for estimating 
pollutant loadings for a drainage area or watershed basin. 
The three general approaches include:

• Unit-area loading;

• Simple empirical method; and

• Complex, computer-based models.

Unit-area loading 

This method utilizes published yield-values to estimate 
pollutant loading for a specific land use. As mentioned 
earlier in this chapter, loading is the mass of pollutants 
delivered to a water body over a period of time and is 
usually given on an annual basis as kg/yr or lbs/yr. When 
ascribed to a particular land use, loading is sometimes 
termed yield or simply export per unit area of the land 
use (kg/ha-y or lbs/acre-y). Table 3-12 presents typi-
cal loadings for a number of pollutants and land uses. 
Although this table presents no ranges or statistics on 
the possible dispersion of these numbers when measure-
ments are made, the variation is usually substantial from 
place to place in the same land use and from year to 
year at the same place.

This method is least likely to give accurate results 
because of the general lack of fit between the catch-
ment of interest and the data collection location(s). To 
apply this method, consult a reference like Table 3-12, 
select the areal loading rate for each land use, multiply 
by the areas in each use, and sum the total loading for 
the pollutant of interest.

This method can be improved by producing some 
measure of uncertainty or error in the estimates. To do 
so, it is necessary to establish ranges of areal loadings 
from published literature or actual sampling, estimate 

Table 3-12: Typical Pollutant loadings (ibs/acre-yr) From different land Uses

land-Use TSS TP TKn nH3-n
no2-n 

and 
no3-n

bod Cod Pb zn Cu Cd

Commercial 1000 1.5 6.7 1.9 3.1 62 420 2.7 2.1 0.4 0.03

Parking Lot 400 0.7 5.1 2.0 2.9 47 270 0.8 0.8 0.06 0.01

High-Density 
Residential

420 1.0 4.2 0.8 2.0 27 170 0.8 0.7 0.03 0.01

Medium-Density 
Residential

250 0.3 2.5 0.5 1.4 13 50 0.05 0.1 0.03 0.01

Low-Density  
Residential

65 0.04 0.3 0.02 0.1 1 7 0.01 0.04 0.01 0.01

Highway 1700 0.9 7.9 1.5 4.2 n/a n/a 4.5 2.1 0.37 0.02

Industrial 670 1.3 3.4 0.2 1.3 n/a n/a 0.2 0.4 0.10 0.05

Shopping Center 440 0.5 3.1 0.5 1.7 n/a n/a 1.1 0.6 0.09 0.01

Source: Based on Table 2.5 in Burton and Pitt, 2002
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maximum and minimum and mean or median values 
of each pollutant, and then evaluate to determine if 
uncertainty or error could change the conclusions. 
Table 3-13 presents loading rate ranges based on 
unpublished data collected in the Pacific Northwest 
(PNW). The PNW regional data provided values for 
total phosphorus and total nitrogen for most land 
uses and all pollutants in road runoff, except fecal 
coliform. Accordingly, the regional data have narrower 
ranges than the remainder. Data such as that shown in 
Table 3-13 should be used with caution, because the 
concentrations of most pollutants vary considerably 
depending on regional characteristics in land use and 
climate, among other factors.

The use of published yield or unit-area loading 
values from specific sources, rather than for land-use 
categories, is also feasible. For example, a study in 
Maryland (Davis et al., 2001) examined the loading 

rates of metals (zinc, lead, copper, and cadmium) from 
several common sources in the urban environment. 
These included building siding and rooftops as well as 
automobile brakes, tires, and oil leakage. Loading esti-
mates (mean, median, maximum, and minimum) were 
developed for each of these sources for all four metals 
(Davis et al., 2001). Specific data of this sort could be 
very useful for a variety of management scenarios.

Simple Empirical Method

The “Simple Method” was first developed by Schueler 
(1987) and further refined by the Center for Watershed 
Protection (CWP, 2003). This method requires data 
on watershed drainage area and impervious surface 
area, stormwater runoff pollutant concentrations, and 

Table 3-13: Pollutant loading (kg/ha-yr) Ranges for various land Uses

land-Use Category TSS TP Tn Pb in Cu FC

Road

Minimum 281 0.59 1.3 0.49 0.18 0.03 7.1 E+07

Maximum 723 1.50 3.5 1.10 0.45 0.09 2.8E+08

Median 502 1.10 2.4 0.78 0.31 0.06 1 .8E+08

Commercial

Minimum 242 0.69 1.6 1.60 1.70 1.10 l.7E+09

Maximum 1,369 0.91 8.8 4.70 4.90 3.20 9.5E+09

Median 805 0.80 5.2 3.10 3.30 2.10 5.6E+09

Single family
Low density
Residential

Minimum 60 0.46 3.3 0.03 0.07 0.09 2.8E+09

Maximum 340 0.64 4.7 0.09 0.20 0.27 1.6E+l0

Median 200 0.55 4.0 0.06 0.13 0.18 9.3E+09

Single family
High density
Residential

Minimum 97 0.54 4.0 0.05 0.11 0.15 4.5E+09

Maximum 547 0.76 5.6 0.15 0.33. 0.45 2.6E+l0

Median 322 0.65 5.8 0.10 0.22 0.30 1.5E+l0

Multifamily 
Residential

Minimum 133 0.59 4.7 0.35 0.17 0.17 6.3E+09

Maximum 755 0.81 6.6 1.05 0.51 0.34 3.6E+l0

Median 444 0.70 5.6 0.70 0.34 0.51 2.1E+l0

Forest

Minimum 26 0.10 1.1 0.01 0.01 0.02 1 .2E+09

Maximum 146 0.13 2.8 0.03 0.03 0.03 6.8E+09

Median 86 0.11 2.0 0.02 0.02 0.03 4.0E+09

Grass

Minimum 80 0.01 1.2 0.03 0.02 0.02 4.8E+09

Maximum 588 0.25 7.1 0.10 0.17 0.04 2.7E+l0

Median 346 0.13 4.2 0.07 0.10 0.03 1.6E+ 10

Pasture

Minimum 103 0.01 1.2 0.004 0.02 0.02 4.8E+09

Maximum 583 0.25 7.1 0.015 0.17 0.04 2.7E+ 10

Median 343 0.13 4.2 0.010 0.10 0.03 1.6E+ 10

Source: Horner, 1992
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annual precipitation. With the Simple Method, land use 
can be divided into specific types, such as residential, 
commercial, industrial, and roadway. Using this data, 
the annual pollutant loads for each type of land use 
can be calculated. Alternatively, generalized pollutant 
values for land uses such as new suburban areas, older 
urban areas, central business districts, and highways can 
be utilized. Stormwater pollutant concentrations can be 
estimated from local or regional data or from national 
data sources. Tables 3-6 through 3-11 contain the type 
of data required for this method.

As has been discussed, stormwater pollutant con-
centrations tend to be highly variable for a number 
of reasons. Because of this variability, it is difficult to 
establish different concentrations for each land use. The 
original Simple Method Model used NURP data for 
the representative pollutant concentrations. Utilizing a 
more recent and regionally specific database would, in 
general, be more accurate for this purpose. If no regional 
or local data exists, the Simple Method could be utilized 
using a median urban runoff value, derived from NURP 
data (US-EPA 1982), of 20,000 MPN/100ml.

Data from other sources can supplement the NURP 
values, and the use of EMC data from local measurements 
should yield superior estimates. Pollutant load values 
from extensive regional or local sampling programs 
could be the most useful. For example, water-quality 
studies from Western Washington and Oregon, which 
are compatible, have been combined to form a data set 

for different land use categories in the PNW Chandler 
(1993 and 1994) These studies found a distinction 
between residential, commercial, and industrial land 
use-related EMC values and the results of the NURP 
research. On the other hand, a study that only includes a 
small number of EMC data cannot accurately determine 
average runoff concentrations and may not be useful 
in supplementing or replacing recognized EMC values 
such as the NURP data. If this is the case, previously 
published data sets should be used instead. Additionally, 
it is not always advisable to obtain additional EMC 
data due to the additional expenses involved. It may be 
better to use a cost-effectiveness analysis to determine 
if increasing the amount of EMC data is worth it. This 
is especially true in light of the fact that a great deal of 
data is typically available, for example from municipal 
NPDES stormwater permit applications, that can be 
used to estimate runoff concentrations from a variety 
of land uses.

The Simple Method estimates pollutant loads for 
chemical constituents as a product of annual runoff 
volume and pollutant concentration, as (CWP, 2003):

L = 0.226 * R * C * A

where: L = Annual load (lbs)

R = Annual runoff (inches)

C = Pollutant concentration (mg/l)

A = Area (acres)

0.226 = Unit conversion factor

Figure 3-4: Relationship between Stormwater Runoff and impervious Surface area

Source: Schueler, 1995
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For bacteria, the equation is slightly different to 
account for the differences in units. The modified 
equation for bacteria is (CWP, 2003):

L = 1.03 *10-3 * R * C * A

where: L = Annual load (Billion Colonies)

R = Annual runoff (inches)

C = Bacteria concentration (#/100 mL)

A = Area (acres)

1.03 * 10-3 = Unit conversion factor

The Simple Method calculates annual runoff as a 
product of annual runoff volume and a runoff coef-
ficient (Rv). Runoff volume is calculated as (CWP, 
2003):

R = P * Pj * Rv

where: R = Annual runoff (inches)

P = Annual rainfall (inches)

Pj = Fraction of annual rainfall events that produce 

runoff (usually 0.9)

Rv = Runoff coefficient

In the Simple Method, the runoff coefficient is 
calculated based on impervious cover in the sub- 
watershed. This relationship is based on empirical data. 
Although there is some variability in the data, watershed 
imperviousness does appear to be a reasonable predictor 
of Rv (Figure 3-4). The following equation represents 
the best-fit line for the data set (N = 47, R2 = 0.71) 
based on data collected by Schueler (1987). This model 
uses different impervious cover values for separate land 
uses within a sub-watershed.

Rv = 0.05+0.9Ia

Where: Ia = Impervious fraction

Limitations of the Simple Method

The Simple Method should provide reasonable 
estimates of changes in pollutant export resulting from 
urban development activities. However, several caveats 
should be kept in mind when applying this method. 
The Simple Method is most appropriate for assess-
ing and comparing the relative stormflow pollutant 
load changes of different land-use and stormwater 
management scenarios. It provides estimates of storm 
pollutant export that are probably close to the “true” 
but unknown value for a development site, catchment, 
or sub-watershed. However, it is very important not to 
overemphasize the precision of the results obtained. The 
simple method provides a general planning estimate of 
likely storm pollutant export from areas at the scale of 
a development site, catchment, or sub-watershed. More 

sophisticated modeling may be needed to analyze larger 
and more complex watersheds.

In a comparison of several PNW watersheds, Chan-
dler (1993 and 1994) found that the Schueler (1987) 
Simple Model loading estimates usually agreed, within 
a factor of two, with estimates made by much more 
involved and expensive modeling procedures. Chandler 
(1993 and 1994) utilized the Simple Model in four 
case-study comparisons with more complex models, 
including the EPA Stormwater Management Model 
(SWMM) and the Hydrologic Simulation Program 
FORTRAN (HSPF) model. Chandler (1993 and 1994) 
concluded that there was no compelling reason for us-
ing complex models when estimating annual pollutant 
loading under most situations.

In addition, the Simple Method only estimates pol-
lutant loads generated during storm events. It does not 
consider pollutants associated with baseflow volume. 
Typically, baseflow is negligible or non-existent at the 
scale of a single development site, and can be safely 
neglected. However, catchments and sub-watersheds do 
generate baseflow volume. Pollutant loads in baseflow 
are generally low and can seldom be distinguished 
from natural background levels. Consequently, baseflow 
pollutant loads normally constitute only a small fraction 
of the total pollutant load delivered from an urban area. 
Nevertheless, it is important to remember that the load 
estimates refer only to storm event-derived loads and 
should not be confused with the total pollutant load 
from an area. This is particularly important when the 
development density of an area is low.

Computer-based Models

There are a wide variety of computer models available 
today that can be used for surface water and stormwater 
quality assessments. Many of these models are available 
in the public domain and have been developed and 
tested by resource agencies. Regionally or locally spe-
cific versions of many of these models are also common. 
In comparison to the approaches outlined previously, 
computer-based models provide a more complex ap-
proach to estimating pollutant loading and also often 
offer a means of evaluating various management al-
ternatives (US-EPA, 2005). Detailed coverage of these 
models is beyond the scope of this chapter. The US-EPA 
Handbook for Developing Watershed Plans (US-EPA, 2005) 
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contains a comprehensive discussion of computer-based 
models in Chapter 8 of that publication.

Examples of comprehensive computerized models 
include Stormwater Management Model (SWMM), 
Better Assessment Science Integrating Point and 
Non-Point Sources (BASINS), the Hydrologic Simu-
lation Program Fortran (HSPF), Source Loading and 
Management Model (SLAMM), Storage, Treatment, 
and Overflow Runoff Model (STORM), and Spa-
tially Referenced Regression on Watershed Attributes 
(SPARROW). These are only a few of the computer-
based pollutant-loading estimation models available (see 
US-EPA 2005 Table 8-4 for a more complete listing).

In general, computer-based models contain 
hydrologic and water quality components and have 
statistical or mathematical algorithms that represent 
the mechanisms generating and transporting runoff 
and pollutants. The hydrologic components of both 
SWMM and HSPF stem from the Stanford Watershed 
Model, first introduced almost 25 years ago, and produce 
continuous hydrograph simulations. In addition to these 
relatively complex computer-based models, there are 
numerous “spreadsheet” level models that have been 
developed by local and regional water-quality practi-
tioners. In almost all cases, computer-based models need 
to be calibrated and validated using locally appropriate 
water-quality data (US-EPA, 2005), which, depending 
on the watershed under study, can be a time-consuming 
and relatively costly effort.

Most computer-based models structure the water 
quality components on a mass balance framework 
that represents the rate of change in pollutant mass as 
the difference between pollutant additions and losses. 
Additions, considered to be pollutant deposition, are 
computed as a linear function of time. Soil erosion is 
usually calculated according to the Universal Soil Loss 
Equation (USLE). Losses are represented by a first-order 
wash-off function (i.e., loss rate is considered to be a 
function of pollutant mass present); other losses are 
modeled in mathematically similar ways. For example, 
both organic matter decomposition and bacterial die-off 
are considered first-order reactions. Some models, like 
SWMM, have both a receiving water and runoff com-
ponent. These models treat some of the transformation 
processes that can occur in water (e.g., dissolved oxygen 
depletion according to the Streeter-Phelps equation or 
FC die-off using the Mancini equation). However, no 
model can fully represent all of these numerous and 
complex processes.

The BASINS model is a physical process-based ana-
lytical model developed by the US-EPA and typically 
used for watershed-based hydrologic and water-quality 
assessments. For example, BASINS was used to model 
the East Fork of the Little Miami River (Tong and 
Chen, 2002). The HSPF model can be used as a compo-
nent of the BASINS model (Bergman et al., 2002) or as 
a stand-alone model (Im et al., 2003). The SPARROW 
model is a statistical-regression, watershed-based model 
developed by the USGS (Smith et al., 1997) and used 
primarily for water-quality modeling (Alexander et al., 
2004). Many computer-based models utilize regression 
equations to describe pollutant characteristics (Driver 
and Tasker, 1990).

There are also a number of so-called “build-up and 
wash-off ” models that simulate pollutant build-up on 
impervious surfaces and use rainfall data to estimate 
wash-off loading. The main limitation of these models 
is that model-controlling factors can greatly vary with 
surface characteristics, so calibration with actual field 
measurements is needed. These models can work well 
with calibration and can model intra-storm variations 
in runoff water quality, which is a key advantage. These 
models are often used for ranking or prioritizing, but 
not for predicting actual runoff water quality. SLAMM 
was developed to evaluate the effects of urban develop-
ment characteristics and runoff control measures on 
pollutant discharges. This model examines runoff from 
individual drainage basins with particular land-use and 
control practices (Burton and Pitt 2002).

Most models require substantial local data to set 
variable parameters in the calibration and verification 
phases. They also require considerable technical skill 
and commitment from personnel. Therefore, only 
those prepared to commit the resources to database 
development and expertise should embark on using 
these models. Most models used today also utilize the 
geographic information system (GIS) for data input and 
presentation of results.

In many situations, the use of computer-based 
models may not be merited, but in other cases, it 
may be helpful in determining the magnitude of the 
water-quality problem or aid in finding a solution. 
Computer models can also extend data collected and 
enhance findings. In addition, they can be quite useful 
in running a variety of scenarios to help frame the water 
quality problem. Examples of this include worst-case, 
full build-out scenarios or potential BMP scenarios 
to estimate the effectiveness of a range of treatment 
options. In any case, model selection should be linked 
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to the project objectives and must be compatible with 
the data available. In almost all cases, using the simplest 
model that will meet the project objectives is likely 
the best course to take. In all cases, models should 
be calibrated and verified with independent, local or 
regionally specific data.

A good example of a watershed-scale, computer-
based model dealing with multiple water-quality 
parameters and their impact on receiving waters is the 

Sinclair-Dyes Inlet TMDL Project in the Puget Sound, 
Washington (Johnston et al. 2003). This model has a 
watershed component (HSPF) linked to a receiving-
water model (CH3D) that includes dynamic loading 
from the contributing watershed and hydro-dynamic 
mixing in the receiving waters of Sinclair-Dyes Inlet. 
The results of this model can be viewed at www.ecy.
wa.gov/programs/wq/tmdl/sinclair-dyes_inlets/index.
html 
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C H a P T E R  4

bio-physical impacts  
of Urbanization on  
aquatic Ecosystems

The Clean Water Act (CWA) describes water quality as 
the combination of chemical, physical, and biological 
attributes of a water body. This chapter deals mainly 
with the biological and physical effects of watershed 
development on aquatic ecosystems. Physio-chemical 
water quality was discussed in detail in the previous 
chapter. The physio-chemical effects of urbanization, 
commonly referred to as water pollution, are discussed 
in this chapter only as they apply to their impact on 
aquatic biota. The wide array of pollutants entering 
aquatic ecosystems along with urban runoff can cause 
numerous potential biological effects. Other biologi-
cal stresses often associated with modification of the 
hydrologic regime or changes in physical habitat also 
typically accompany watershed development. The goal 
of this chapter is to provide a synthesis of the current 
scientific research that covers the cumulative effects of 
urbanization on aquatic ecosystems, including streams, 
rivers, lakes, wetlands, and estuaries. Table 4-1 sum-
marizes the impacts of urbanization on these aquatic 
systems.

The majority of this chapter focuses on freshwater 
lotic (flowing waters) or stream-river ecosystems, but 
lentic (non-flowing) systems, such as lakes and wetlands, 
are also covered, as are estuaries and nearshore areas, 
to a lesser extent. As Table 4-1 shows, the impacts of 
urbanization include chemical effects such as degraded 
water quality; physical effects such as altered hydrology, 
degraded habitat, and modified geomorphology; and 
biological effects including altered biotic interactions, 
food web (trophic) changes, chronic (sublethal) toxicity, 

and acute (lethal) toxicity. This chapter also presents 
illustrations of the complex, interdisciplinary nature 
of aquatic biological impacts. Subjects covered include 
the role of urban runoff in lake eutrophication, metals 
found in stormwater runoff and their effects on aquatic 
organisms, thermal impacts of riparian encroachment, 
and the fish habitat impacts of watershed development 
and stormwater runoff. How the many urban stressors 
might affect the biota in a receiving water is very com-
plex, imperfectly understood, and hard to forecast with 
assurance. The multiple stressors that often accompany 
urbanization can interact synergistically or antagonisti-
cally. In addition, the receptor organisms under stress 
can interact with one another. The sum total of these 
interactions within an aquatic ecosystem represents the 
cumulative impacts of urbanization.

background

One of the confusing aspects of water-quality manage-
ment is that often only the chemical component of 
water quality is considered. Water-quality criteria are 
the main regulatory tools used in managing receiving 
waters. These are typically concentrations of specific 
chemical pollutants set so as to protect human health 
and beneficial uses of receiving waters (including aquatic 
biota) from adverse impacts. However, relying solely on 
these water-quality criteria to manage urban runoff is 
often not an effective approach, because biological and 
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Table 4-1: Summary of the impacts of Urbanization on aquatic Ecosystems

Environmental Concern Potential impact Cause/Source

Increase in runoff-driven peak 
or bankfull stream flows

Degradation of aquatic habitat and/or 
loss of sensitive species

Increased stormwater runoff volume due to 
an increase in basin imperviousness

Increase in runoff-driven 
flooding frequency and duration

Degradation of aquatic habitat and/or 
loss of sensitive species

Increased stormwater runoff volume due to 
an increase in basin imperviousness

Increase in wetland water 
level fluctuations

Degradation of aquatic habitat and/or 
loss of sensitive species

Increased stormwater runoff due to an 
increase in basin imperviousness

Decrease in dry 
season baseflows

Reduced aquatic habitat and less water for human 
consumption, irrigation, or recreational use

Water withdrawals and/or less natural infiltration 
due to an increase in basin imperviousness

Streambank erosion and 
stream channel enlargement

Degradation of aquatic habitat and 
increased fine sediment production

Increase in stormwater runoff driven stream flow 
due to an increase in basin imperviousness

Stream channel modification 
due to hydrologic changes 
and human alteration

Degradation of aquatic habitat and 
increased fine sediment production

Increase in stormwater runoff driven stream flow 
and/or channel alterations such as levees and dikes

Streambed scour and incision
Degradation of aquatic habitat and loss of 
benthic organisms due to washout

Increase in stormwater runoff driven stream flow 
due to an increase in basin imperviousness

Excessive turbidity
Degradation of aquatic habitat and/or loss 
of sensitive species due to physiological 
and /or behavioral interference

Increase in stormwater runoff driven stream 
flow and subsequent streambank erosion due 
to an increase in basin imperviousness

Fine sediment deposition
Degradation of aquatic habitat and loss of benthic 
organisms due to fine sediment smothering

Increase in stormwater runoff driven stream 
flow and subsequent streambank erosion due 
to an increase in basin imperviousness

Sediment contamination
Degradation of aquatic habitat and/or 
loss of sensitive benthic species

Stormwater runoff pollutants

Loss of riparian integrity
Degradation of riparian habitat quality and quantity, 
as well as riparian corridor fragmentation

Human development encroachment 
and stream road crossings

Proliferation of exotic 
and invasive species

Displacement of natural species and 
degradation of aquatic habitat

Encroachment of urban development

Elevated water temperature
Lethal and non-lethal stress to aquatic 
organisms – reduced DO levels

Loss of riparian forest shade and direct runoff of high 
temperature stormwater from impervious surfaces

Low dissolved oxygen 
(DO) levels

Lethal and non-lethal stress to aquatic organisms
Stormwater runoff containing fertilizers and 
wastewater treatment system effluent

Lake and estuary nutri-
ent eutrophication

Degradation of aquatic habitat and low DO levels
Stormwater runoff containing fertilizers and 
wastewater treatment system effluent

Bacterial pollution
Human health (contact recreation and drinking wa-
ter) concerns, increases in diseases to aquatic or-
ganisms, and degradation of shellfish harvest beds

Stormwater runoff containing livestock manure, pet 
waste, and wastewater treatment system effluent

Toxic chemical water pollution
Human health (contact recreation and drinking 
water) concerns, as well as bioaccumulation 
and toxicity to aquatic organisms

Stormwater runoff containing toxic metals, pesticides, 
herbicides, and industrial chemical contaminants

Reduced organic matter (OM) 
and large woody debris (LWD)

Degradation of aquatic habitat and 
loss of sensitive species

Loss or degradation of riparian forest and 
floodplain due to development encroachment

Decline in aquatic 
plant diversity

Alteration of natural food web structure and function Cumulative impacts of urbanization

Decline in aquatic 
invertebrate diversity

Alteration of natural food web structure and function Cumulative impacts of urbanization

Decline in amphibian diversity Loss of ecologically important species Cumulative impacts of urbanization

Decline in fish diversity 
and abundance

Loss of ecologically important species Cumulative impacts of urbanization
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ecological impacts can occur in an ecosystem at levels 
well below these chemical criteria.

This dilemma can be explained by several factors 
characteristic of the typical urbanized environment. 
As discussed earlier, water quality is assessed not just by 
chemical criteria, but there are physical and biological 
aspects to consider as well. These impacts include the 
modification of natural hydrologic regime, geomorphic 
changes in ecosystem structure, the degradation of 
physical habitat, disruption of ecological function or 
processes, and the biological changes to be discussed 
in this chapter.

Even from the perspective of conventional chemical 
toxicity alone, conventional (regulatory) water-quality 
criteria do not represent the complex and variable 
exposure patterns related to urban runoff or the cu-
mulative impacts of long-term exposure to stormwater 
pollutant loadings. These criteria also do not account 
for any physio-chemical transformations that occur in 
the natural or built environment. In addition, there are 
numerous potential interactions within the ecosystem 
that cannot be accounted for using chemical criteria 
alone. As noted in the previous chapter, stormwater 
pollutant concentrations are often well below acute 
toxicity levels as well as below chronic toxicity levels. 
This is typically because the quantity of urban runoff 
usually dilutes pollutant levels in receiving waters (see 
discussion in Chapter 3). However, continued storm-
water runoff inputs into streams, lakes, wetlands, and 
estuaries, even at low contaminant concentration levels, 
may eventually lead to long-term biological damage. 
Cumulative stress from poor water quality can result 
in chronic toxicity effects or bioaccumulation impacts. 
Pollutant accumulations in aquatic sediments can also 
have a long-term negative impact on benthic organisms 
or the embryonic stages of aquatic organisms that utilize 
the benthic environment.

Direct and indirect (or downstream) impacts of water 
quality degradation are another issue related to urban 
runoff impacts. In most cases, both scales of impact are 
present. Direct impacts are those that are present in 
surface waters that receive stormwater runoff directly 
from developed (e.g. impervious) drainage areas. Studies 
of direct impacts tend to focus on the hydrologic or 
geomorphic aspects of urban runoff. Indirect impacts 
are those that impact receiving waters downstream of 
the source, such as rivers, lakes, nearshore areas, and estu-
aries. In general, indirect impacts are mainly due to the 
physio-chemical water-quality effects of urbanization, 
but there is some overlap between the two scales.

Hydrologic impacts

landscape alteration

Urbanization is one of the most widespread and rapidly 
growing forms of landscape modification affecting 
aquatic ecosystems. Just over 5 percent of the total 
surface area of the U.S. is covered by development (e.g. 
urbanization) related land use (EOS, 2004). Although the 
total land area currently occupied by urbanization (i.e., 
residential, commercial, and industrial development) 
remains relatively low in comparison to agricultural 
or other human land-use activities, the trend toward 
greater urbanization continues (Elvidge et al., 2004). 
According to the 2000 United States Census (USCB, 
2001), approximately 30 percent of the population lives 
in urban areas and 50 percent in suburban areas, with the 
remaining 20 percent in rural areas. From an ecosystem 
perspective, the ecological footprint of urbanization 
has been shown to be significant in many cases (Folke 
et al., 1997). For example, it has been estimated that 
urbanized areas produce more than three quarters of 
global greenhouse gas emissions (Grimm et al., 2000). 
Urban development and related human activities can 
also produce very high local extinction rates for natural 
biota and can often result in the spread of exotic or 
invasive species (McKinney, 2002).

Urbanization can be characterized as an increase in 
human population density, coupled with an increase 
in per capita consumption of natural resources and 
extensive modification of the natural landscape, creating 
a built environment that is inherently not sustainable 
over the long term and often continues to expand 
into natural areas (McDonnell and Pickett, 1990). The 
landscape alterations accompanying urbanization tend 
to be more long lasting than other human land uses. 
For example, throughout much of New England, native 
forest cover has been steadily increasing in area over 
the last century, restoring areas impacted by historic 
logging and agriculture, whereas urbanized areas of the 
same region continue to persist or have significantly 
expanded (Stein et al., 2000). Generally, in urbanizing 
watersheds, water pollution and stormwater runoff are 
related to human habitation and the resultant increase 
in human land uses.

Savani and Kammerer (1961) first discussed the 
relationship between natural land cover and developed 
land use with respect to the stages of urbanization. This 
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early research identified four stages of urbanization, each 
associated with characteristic changes in the hydrologic 
regime. These stages are rural, early urban (now called 
low-density suburban), middle urban (high-density 
suburban), and late urban. According to Savani and 
Kammerer (1961), during the rural stage of develop-
ment, infiltration and evapo-transpiration are still the key 
components of the water cycle because the landscape 
is still predominantly unchanged from a hydrologic 
perspective. The early urban stage is characterized by 
large-lot development, where much of the natural 
vegetation is retained and impervious surfaces are just 
beginning to affect the basin hydrology. In the middle 
urban or suburban stage, impervious surfaces are begin-
ning to dominate the landscape, with residential and 
commercial land uses being the most common. 
In the late urban stage, nearly all the natural 
vegetation has been removed, and impervious 
surfaces dominate the watershed landscape.

One of the most obvious manifestations 
of watershed development is the prolifera-
tion of impervious surfaces in the urbanizing 
landscape. Impervious surfaces can be broadly 
defined as any portion of the built environment 
that does not maintain the natural hydrologic 
regime. Impervious surfaces tend to inhibit 
or prevent infiltration and groundwater re-
charge. Impervious areas also tend to have less 
evapo-transpiration than natural areas. From 
a hydrologic perspective, development alters 
the natural landscape by removing native 
vegetation, disregarding local topography, and 
disturbing (through removal and/or compac-
tion) the natural soil structure. Urbanization 
is typically accompanied by a reduction in 
rainfall interception, evapo-transpiration, and 
infiltration (Figure 4-1). Figure 4-2 shows the 
progression of impervious surface area and the 
changes in the hydrologic regime as develop-
ment increases.

Impervious surfaces include roads, parking 
lots, sidewalks, driveways, and building rooftops. 
To a lesser extent, lawns, landscaped areas, golf 
courses, and parks can also be impervious 
(Schueler, 1995). These turf or landscaped areas 
are often directly connected to impervious 
areas and can contribute a significant fraction 
of the total runoff from built areas (Schueler, 
1995). In addition, construction sites, agricul-
tural croplands, quarries, and other areas of 

bare ground also contribute runoff volume. Impervious 
surface area tends to be correlated to human population 
density (Stankowski, 1972).

Although water resource degradation from urban 
runoff pollution is often considered the leading cause 
of ecological damage, this is not always the primary 
cause of water quality problems. The shift in the natural 
hydrologic regime from an infiltration-dominated 
scheme to one dominated by surface runoff resulting 
from watershed urbanization can have significant 
ramifications on river and stream hydrology (Dunne 
and Leopold, 1978). Due to the loss of infiltration, 
there is a reduction in groundwater recharge that can 
lead to lower dry-weather baseflows in surface waters. 
The relationship between imperviousness and runoff is  

Figure 4-1: Comparison between the hydrologic regime for a natural, 
undeveloped watershed (upper) and an urbanized watershed  
in the Pacific northwest
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illustrated in Figure 4-3. The runoff coefficient reflects 

the fraction of rainfall volume that is converted to 

runoff. Runoff coefficient tends to closely track the per-

centage of impervious surface area in a given watershed, 

except at low levels of development where vegetation 

cover, soil conditions, and slope factors also influence 

the partitioning of rainfall. Impervious surfaces are 

hydrologically active, meaning they generate surface 

runoff instead of absorbing precipitation (Novotny and 

Chesters, 1981).

The total fraction of a watershed that is covered 
by impervious surface areas is typically referred to as 
the percent total impervious area (%TIA). The %TIA 
of a watershed is a landscape-level indicator that inte-
grates several concurrent interactions influencing the 
hydrologic regime as well as water quality (McGriff, 
1972; Graham et al., 1974; Dunne and Leopold, 1978; 
Alley and Veenhuis, 1983; Schueler, 1994; Arnold and 
Gibbons, 1996; May et al., 1997; EPA, 1997). Another 
impervious term commonly used in urban watershed 
work, especially in the modeling arena, is effective 

Figure 4-3: Relationship between imperviousness and Stormwater Runoff

Figure 4-2: Typical Progression of Hydrologic Changes in Urbanizing  
Watersheds as imperviousness increases With development

Source:  Schueler, 1994

Source:  Schueler, 1994
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impervious area (%EIA). The %EIA is that portion of 
the impervious surfaces that is directly connected (via 
open channels or stormwater piping) to the natural 
drainage network (Alley and Veenhuis, 1983).

Another useful indicator of landscape-scale changes 
in watershed condition is the fraction of the basin that 
is covered by natural vegetation. In many areas, forest 
cover is the key parameter, but in other regions, prairie 
or shrub-savannah could be the key natural vegetation 
community. In any case, native vegetation tends to be 
adapted to local climate conditions and soil character-

istics, making it the land cover that best supports the 
natural hydrologic regime. In general, urbanization 
tends to reduce natural vegetation land cover, while 
increasing impervious surface area associated with the 
variety of land uses present in the built environment. In 
most regions, the fraction of the watershed covered by 
natural vegetation is inversely correlated with impervi-
ousness. For example, in the Puget Sound region of the 
Pacific Northwest, forest cover and imperviousness are 
strongly interrelated (see Figure 4-4), as are road density 
and imperviousness (see Figure 4-5).

Puget Sound Watersheds
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Figure 4-4: Relationship between Forest Cover and impervious Surface area in  
Urbanizing Watersheds in the Puget Sound Region of the Pacific northwest
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Urbanizing Watersheds in the Puget Sound Region of the Pacific northwest
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Hydrological analyses suggest that maintaining forest 
cover is more important than limiting impervious-area 
percentages, at least at rural residential densities where 
zoning effectively limits the range of imperviousness 
to relatively low levels (typically < 10 percent TIA). 
However, without clearing limitations, the area of 
natural forest cover can vary widely (Booth et al., 
2002). Consequently, both types of land-cover control 
(i.e., forest retention and impervious limitation) are 
likely critical to protecting aquatic resources. In rural 
areas, at the lower end of the development spectrum, 
current research indicates that retention of forest cover 
may be more important than limiting impervious sur-
faces (Booth et al., 2002). Degraded watersheds with 
less than 10 percent imperviousness and less than 65 
percent forest cover are common (“cleared rural”); in 
contrast, virtually no watersheds with more than 10 
percent imperviousness that have also retained at least 
65 percent forest cover (“forested urban”) exist in the 
Puget Sound region (Booth et al., 2002).

A study from western Washington illustrates the 
changes in hydrologic function that occur during the 
development process (Burges et al., 1998). To estimate 
the hydrologic balance for two basins in close prox-
imity, an approach was used combining hydrologic 
modeling and simple monitoring. At the time of the 
study, both basins were in suburban areas, but one was 
relatively undeveloped, while the other was suburban 
in land use. Before being developed, the Novelty Hill 
and Klahanie basins were hydrologically similar. Both 
study basins are in the same geological region and were 
once largely forested. Novelty Hill was significantly 
deforested, and 30 percent of the area was covered with 
impervious surfaces. In this study, Novelty Hill had a 
faster flow response, higher peak flow, and longer time 
of discharge. Also, there was more flow response when 
there was preceding wetness in the soil. For the annual 
water balance in this basin (the difference between 
precipitation and catchment outflow), 69 to 88 percent 
of annual precipitation left as groundwater recharge or 
evapo-transpiration (Burges et al., 1998). Because the 
soil at Novelty Hill is deeper and less disturbed than 
at Klahanie, it takes more precipitation to saturate. 
In the developed Klahanie basin, 44 to 48 percent of 
the annual precipitation left as catchment outflow, as 
opposed to about 12 to 30 percent in Novelty Hill 
(Burges, et al., 1998). One of the most interesting 
findings of this study was that runoff from what are 
considered pervious areas such as lawns and landscaped 
areas accounted for 40 to 60 percent of the total annual 

runoff in the developed basin (Burges et al., 1998). In 
addition, the loss of local depressional storage likely 
influences hydrologic function of lawns and landscaped 
areas converted from natural forested areas. This study 
also illustrates that imperviousness encompasses much 
more that just paved surfaces.

Urban Hydrologic Regime

This section focuses on changes in runoff and stream-
flow because they are common in urbanizing watersheds 
and often cause dramatic changes in basin hydrology. 
Hydrologic change also influences the whole range of 
environmental features that affect aquatic biota-flow 
regime, aquatic habitat structure, water quality, biotic 
interactions, and food sources (Karr, 1991). Although 
runoff and stream-flow regime are important, they are 
by no means the only drivers of aquatic health.

As has been discussed, urbanization alters the 
hydrologic regime of surface waters by changing the 
way water cycles through a drainage basin. In a natural 
setting, precipitation is intercepted or delayed by the 
forest canopy and ground cover. Vegetation, depressions 
on the land, and soils provide extensive storage capacity 
for precipitation. Water exceeding this capacity travels 
via shallow subsurface flow and groundwater and 
eventually discharges gradually to surface water bodies. 
In a forested, undisturbed watershed, direct surface 
runoff occurs rarely or not at all because precipitation 
intensities do not exceed soil infiltration rates. Figures 
4-1 and 4-2 illustrates this shift in hydrologic regime.

During the initial phases of urbanization, clearing 
of native vegetation reduces or eliminates interception 
storage and the water reservoir in soils. Loss of vegeta-
tion and “duff ” (mostly composting vegetative mate-
rial) from the understory takes away another storage 
reservoir. Site grading eliminates natural depressions. 
Impervious surfaces, of course, stop any infiltration 
and produce surface runoff. Even when surfaces 
remain pervious, building often removes, erodes, or 
compacts topsoil. The compacted, exposed soil retards 
infiltration and offers much less storage capacity. De-
velopment typically replaces natural drainage systems 
with hydraulically efficient pipe or ditch networks that 
shorten the travel time of runoff to the receiving water 
(Hirsch et al., 1990).

The many changes brought on by urbanization 
tend to alter streamflow patterns in characteristic ways. 
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Figure 4-6 illustrates typical hydrographs (flow rate 
versus time) for a stream before and after watershed 
urbanization. The hydrograph emphasizes the higher 
peak flow rate of urbanized basins compared to natural 
landscape conditions. The area under the hydrograph 
curves represents the total runoff volume, which is 
significantly greater for the urbanized condition. In 
addition, there is typically less “lag time” between 
rainfall and runoff when more impervious surfaces 
exist. The construction of an engineered stormwater 
drainage network also invariably increases the drainage 
density of urbanizing basins (Graf, 1977). Typically, 
these engineered conveyance systems are designed to 
efficiently remove water from the natural drainage 
network and so reduce the time necessary for overland 
flow to reach stream channels. The net effect of these 
urban watershed changes is that a higher proportion 
of rainfall is translated into runoff, which occurs more 
rapidly, and the resultant flood flows are therefore 
higher and much more “flashy” than natural catchments 
(Hollis, 1975).

In general, the hydrologic changes associated with 
urbanization can be traced primarily to the loss of 
natural land cover (vegetation and soil) and the increase 
in impervious surfaces in the watershed (Dunne 
and Leopold, 1978). The impact of urbanization and 
impervious surfaces on watershed hydrology has been 
studied for many decades. Wilson (1967) studied the 
impact of urbanization on flooding in Jackson, Missis-
sippi. Early research by Leopold (1968) reported that 
a two- to five-fold increase in peak streamflow was 

common in urbanizing basins, although some streams 
showed an even greater rise, especially in arid areas. 
Seaburn (1969) studied the effects of urbanization on 
stormwater runoff on Long Island, New York, finding 
similar results. Hammer (1973) also found that peak 
streamflows increased with greater watershed urbaniza-
tion. A decline in groundwater recharge is also common 
in urbanizing watersheds, due to greater impervious 
areas and less infiltration (Foster et al., 1994). Bharuri 
et al., (1997) also quantified the changes in streamflow 
and related decreases in groundwater recharge associated 
with watershed urbanization in the Midwest.

Hollis (1975) studied the impact of urbanization 
on flood recurrence interval. This research found that, 
in general, floods with a return period of one year or 
longer are not affected by a watershed impervious level 
of approximately 5 percent. In addition, small flood-
ing events and peak streamflows may be increased by 
up to 10 times that found under natural conditions. 
Hollis (1975) found that under typical (~30 percent 
imperviousness) urbanized conditions, 100-year floods 
can be doubled in magnitude due to the greater runoff 
volume. Finally, the hydrologic effect of urbanization 
tends to decline, in relative terms, as flood recurrence 
intervals increase (Hollis, 1975). The findings of these 
studies indicate that it is not uncommon for a flood 
event with a 10-year recurrence interval to shift to a 
more frequent 2-year interval. Hollis (1975) also found 
that the discharge rates of small, frequent floods tend 
to increase by a greater percentage of pre-development 
rates than those of large, infrequent floods.

Figure 4-6: Changes in Stream Hydrology as a Result of Urbanization

Source: Schueler, 1994
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In addition, the frequency of bankfull flows can be 
significantly increased in urbanizing stream basins. In 
western Washington State, a computer model capable of 
continuous simulation was used to study the hydrology 
of two similar watersheds (Booth, 1991). It compared 
a fully forested basin with a developed (approximately 
40 percent impervious area) basin. The model predicted 
that the pre-development discharge that occurs only 
once in five years would occur in 39 of 40 years after 
urbanization. These alterations in hydrologic character-
istics can result in a significant change in the disturbance 
regime of a typical stream ecosystem (Booth, 1991).

In a study in the Toronto area of Ontario, Canada 
(Snodgrass et al., 1998), the bankfull streamflow recur-
rence period was 1.5 years under natural conditions. 
Storms that result in bankfull flows were generally 
found to be in equilibrium with the natural resist-
ing forces (e.g., stream bank vegetation) that tend to 
stabilize the stream channel. As watersheds urbanized, 
the streamflows that were bankfull flows occurred 
more frequently, up to about every 0.4 years in Toronto 
(Snodgrass et al., 1998).

A study in the upper Accotink Creek watershed in 
northern Virginia related the increase in impervious 
surface area from development to changes in streamflow 
over the period 1949 to 1994 (Jennings and Jarnagin, 
2002). Over this period, the percent TIA increased 
from 3 percent to 33 percent. Over the same period, 
streamflow discharge response to precipitation events 
increased significantly, as did the frequency of peak 
events (Jennings and Jarnagin, 2002).

Other studies have shown similar results. In a stream 
study in Washington State, the flow rate that had been 
reached only once in 10 years on average before 
development, increased in frequency to about every 
two years after urbanization (Scott, 1982). In a similar 
study in Korea, the peak discharge of runoff increased 
and the mean lag time of the study stream decreased 
due to urbanization over a period of two decades (Kang 
et al., 1998).

Another important characteristic of highly impervi-
ous, urbanized watersheds is the production of runoff 
during even relatively small storm events. Under natural 
conditions, small precipitation events generally produce 
little, if any, runoff. This is due to the interception and 
evapo-transpiration of rainfall by native vegetation as 
well as to the absorption of rainfall by the upper soil 
horizon and rainfall held in natural depressions where it 
eventually infiltrates or evaporates. It has been estimated 
that natural depressional storage is typically at least 4 

times that of impervious surfaces (Novotny and Chesters, 
1981). A study in Australia found that the average peak 
discharge for urban streams was 3.5 times higher than 
the peak flow for rural streams (Neller, 1988).

Booth (1991) noted that in addition to high-flow 
peaks being amplified in urban stream hydrographs in 
the Puget Sound region, new peaks also appeared. These 
new peaks were the result of small storms, most of which 
produced no runoff under pre-development conditions 
but generated substantial flows under the urbanized 
condition. Therefore, it can be concluded that watershed 
development does more than just magnify peak flows and 
flooding events; it also creates entirely new high-flow 
events due to runoff from impervious surfaces.

Yet another characteristic of urban streams is the more 
rapid recession of stormflow peaks (see Figure 4-6). In 
addition, the baseflow conditions in urban streams are 
typically lower in urbanized watersheds. This has been 
observed for wet season baseflows in the Puget Sound 
region (Konrad and Booth, 2002) and in the Chesapeake 
Bay region (Klein, 1979). In arid regions, there may also 
be a noticeable decrease in dry season baseflow due to 
watershed development (Harris and Rantz, 1964). A 
study in Long Island, New York revealed the extent of 
seasonal hydrologic shifts in urban streams. In several 
undeveloped watersheds, stream baseflow constituted 
up to 95 percent of annual discharge. That proportion 
dropped to 20 percent after development (Simmons and 
Richard, 1982).

Rose and Peters (2001) examined streamflow char-
acteristics that changed during the period from 1958 
to 1996 in a highly urbanized watershed (Peachtree 
Creek), compared to less urbanized watersheds and 
non-urbanized watersheds, in the vicinity of Atlanta, 
Georgia. Data was obtained from seven U.S. Geologi-
cal Survey (USGS) stream gages, 17 National Weather 
Service rain gages, and five USGS monitoring wells. The 
fraction of the rainfall occurring as runoff in the urban 
watershed was not significantly greater than in the less 
urbanized watersheds, but this ratio did decrease from 
the higher elevation and higher relief watersheds to the 
lower elevation and lower relief watersheds. For the 25 
largest stormflows, the peak flows for the urban creek 
were 30 to 100 percent greater than the peak flows in the 
streams located in the less developed areas. In the urban 
stream, the streamflow also decreased more rapidly after 
storms than in the other streams. The low flow in the 
urban creek was 25 to 35 percent lower than in the less 
developed streams, likely caused by decreased infiltration 
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due to the more efficient routing of stormwater and 
the paving of groundwater recharge areas.

In an extensive stream research project in Wisconsin, 
the observed decrease in stream baseflow was found to 
be strongly correlated with watershed imperviousness 
(Wang et al., 2001). Similarly, an urban stream study 
in Vancouver, British Columbia, Canada, monitored 
11 urbanizing small-stream watersheds. Baseflow and 
groundwater recharge were consistently lower in wa-
tersheds with more than 40 percent impervious cover 
(Finkebine et al., 2000). Both of these studies found 
linkages between these shifts in hydrologic regime and 
both habitat degradation and the decline in biological 
integrity in the urbanizing streams.

Sheeder and others (2002) investigated the hy-
drograph responses to dual rural and urban land uses in 
three small watersheds. Two important conclusions were 
deduced from this investigation. First, in all cases, the 
researchers found two distinct peaks in stream discharge, 
each representing different contributing areas to direct 
discharge with greatly differing curve numbers and lags, 
representative of urban and rural source regions. Second, 
the direct discharge represented only a small fraction of 
the total drainage area, with the urban peak becoming 
increasingly important in relation to the rural peak as 
urbanization increases and the magnitude of the rain 
event decreases.

Nagasaka and Nakamura (1999) examined the influ-
ences of land-use changes on the hydrologic response 
and the riparian environment in a northern Japanese 
area. Temporal changes in a hydrological system and 
riparian ecosystem were examined with reference to 
land-use conversion in order to clarify the linkages 
between the two. The results indicated that the hydro-
logical system had been altered since the 1970s, with 
increasing flood peaks of 1.5 to 2.5 times, and the time 
of peak flow appearances shortening by seven hours. 
The ecological systems were closely related to and 
distinctly altered by the changes that had occurred in 
the local land use. A similar study in southern California 
found comparable results (White and Greer, 2002).

Adjacent to water bodies, floodplain encroachment 
eliminates another storage zone needed to diminish 
high flows. When the channel cannot contain the 
greater flow, flooding results. Clearing riparian vegeta-
tion removes the wood supply that helps slow down the 
flow and, in many cases, prevent bed and bank erosion. 
Clearing also eliminates shade, refuge, and food supply. 
Urban residents and high streamflows remove remain-
ing wood, further decreasing the stream’s opportunity 

to dissipate energy without flooding or damaging the 
channel (Dunne and Leopold, 1978). In addition, any 
channel modifications (e.g., streambank armoring, levee 
construction, or diking) that inhibit stream-floodplain 
interactions can have serious consequences for down-
stream flooding.

biological and Ecological Effects 
of Urban Hydrologic Change

As discussed above, the hydrologic impacts of watershed 
urbanization include the following:

• Greater runoff volume from impervious sur-
faces;

• Higher flood recurrence frequency;

• Less lag time between rainfall, runoff, and 
streamflow response;

• Higher peak streamflow for a given size storm 
event;

• More bankfull or higher streamflows – flashier 
flows;

• Longer duration of high streamflows during 
storm events;

• More rapid recession from peak flows;

• Lower wet and dry season baseflow levels;

• Less groundwater recharge; and

• Greater wetland water level fluctuation.

All of these characteristics represent alterations in 
the natural hydrologic regime to which aquatic biota 
have adapted over the long term. These are significant 
hydrologic changes that can negatively impact aquatic 
biota directly or indirectly. Direct impacts include 
washout of organisms from their preferred habitat and 
the physiological stress of swimming in higher flows. 
Indirect impacts are centered on the degradation of 
in-stream habitat that occurs as a result of the higher 
urban streamflows. These higher flows result in changes 
in channel geomorphology and physical habitat (to 
be discussed in detail in the next section), including 
stream bank erosion, stream channel instability, elevated 
levels of turbidity and fine sediment, channel widen-
ing or incision, stream bed scour, and the washout of 
in-stream structural elements (e.g., large woody debris 
or LWD).

An extensive study comparing an urban (Kelsey 
Creek) and a non-urban (Big Bear Creek) stream in 
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the Puget Sound region found that hydrologic changes 
from urbanization were the principal reasons that the 
urban stream failed to match its non-urban counterpart 
in diversity and size of salmonid fish populations and 
other biological indices (Pederson, 1981; Richey et al., 
1981; Perkins, 1982; Richey, 1982; Scott et al., 1982). 
The study found that Kelsey Creek had significantly 
higher stormflows and flood flows, as well as lower 
baseflows, than Bear Creek. This shift in hydrologic 
regime resulted in extensive habitat degradation and 
stream channel alteration from the natural condition.

Another study in the Puget Sound region looked at 
the streamflow records of six small lowland streams over 
a 40-year period. Four of the study streams exhibited a 
significant increase in urbanization and two remained 
relatively undeveloped over the study period. Each of 
the urbanized basins experienced a significant increase 
in flood frequency, while the undeveloped basins 
showed no discernable shift in flood frequency. Salmon 
spawning-count data for the developed basins showed 
a systematic decline in salmon abundance, while the 
undeveloped basins showed no evidence of decline. The 
data implies a link between salmon population decline 
and either increased flood frequency or an associated 
degradation in habitat (Moscrip and Montgomery, 
1997).

The Puget Sound Lowland Stream Research Project 
(May et al., 1997), one of the most comprehensive 
studies of the cumulative impacts of urbanization, also 
found that the shift in hydrologic regime in urbanizing 
small-stream watersheds was the primary cause of 

degraded habitat conditions, reduced stream biological 
integrity, and declining salmon diversity. In the Pacific 
Northwest, the importance of hydrologic alteration 
and its effects on stream habitats and the salmonid 
resource is widely recognized. A significant share of the 
urban runoff management effort goes into controlling 
water quantity to attempt to retain pre-development 
hydrologic patterns. With respect to resource protec-
tion, in most other urbanized areas, more attention is 
generally paid to quality control than to controlling 
quantity to maintain stream channel integrity. Yet, the 
same hydrologic modification problems have been noted 
elsewhere (Wilson, 1967; Seaburn, 1969; Hammer, 1972; 
Klein, 1979).

Finally, a comprehensive literature review conducted 
by Bunn and Arthington (2002) identifies the key 
principles and ecological consequences of altered flow 
regimes resulting from human modification of the wa-
tershed. These principles establish the linkages between 
flow regime and aquatic biodiversity as indicated in 
Figure 4-7. Their first principle is that flow is a major 
determinant of physical habitat in streams, which in 
turn determines the biotic composition of stream 
communities. Under this principle, channel geomorphic 
form, habitat structure, and complexity are determined 
by prevailing flow conditions. Urban examples of this 
have been discussed above, including the impact of 
flashy urban flows on benthic macroinvertebrates and 
native fish. The biotic communities of streams are largely 
determined by their natural flow regimes. This is true 
for aquatic insects and other macroinvertebrates (Resh 

Figure 4-7: aquatic biodiversity and natural Flow Regimes

Source: Bunn and Arthington, 2002
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et al., 1988) as well as fish (Poff and Ward, 1989; Poff 
and Allen, 1995; Poff et al., 1997).

The second principle is that aquatic species have 
evolved life history strategies primarily in direct 
response to the natural flow regime (Bunn and 
Arthington, 2002). For example, the timing and spatial 
distribution of salmon migration and spawning in the 
Pacific Northwest is largely determined by the natural 
flow regimes in each watershed (Groot and Margolis, 
1991).

The third principle states that the maintenance of 
natural patterns of longitudinal and lateral connectiv-
ity is essential to the long-term viability of many 
populations of aquatic biota in flowing waters (Bunn 
and Arthington, 2002). Lateral connectivity refers to 
maintaining a connection between the active stream 
channel and the floodplain-riparian zone (Ward et al., 

1999). This connection is often severely disrupted or 
lost altogether in urban streams where channelization 
and stream bank armoring are common. Longitudinal 
connectivity is disrupted by fragmentation of the ripar-
ian corridor by road or utility crossings (discussed in a 
later section) and the construction of in-stream migra-
tion barriers. The construction of dams and diversion 
structures, as well as road-crossing culverts that block 
fish passage, can significantly influence the viability of 
stream fish populations. In-stream barriers can block 
adult migration upstream to spawn, restrict juvenile 
fish access to rearing or refugia habitat, and disrupt 
the flow of large woody debris (LWD) and organic 
matter (OM) within the stream ecosystem. The river 
continuum concept (Vannote et al., 1980) illustrates the 
importance of connectivity within a stream ecosystem 
(Figure 4-8).

The fourth and final principle states 
that the survival of invasive, exotic, 
and introduced (non-native) species 
is facilitated by altered flow regimes 
(Bunn and Arthington, 2002). The 
most successful exotic and invasive fish 
are often those that are either habitat 
generalists or adaptable to changing 
conditions (Moyle, 1986). Both these 
strategies are favorable to survival 
in urbanized hydrologic regimes. In 
addition, the long-term persistence 
of invasive fish is much more likely in 
aquatic systems that are permanently 
altered by human activity, as is the case 
for urbanized watersheds (Moyle and 
Light, 1996).

Urban Freshwater 
Wetland Hydrology

Wetlands provide many ecological 
functions for the watershed in which 
they are located. These functions 
include hydrologic, ecological, and 
water-quality components. Wetlands 
provide water storage features dis-
persed throughout the watershed 
landscape. Riparian wetlands provide 
natural flood storage volume. Most 
wetlands also provide critical storage 

Figure 4-8: River Continuum Concept

Source: Modified from Van Note et al., 1980
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capacity during periods of precipitation that provides 

for stream and groundwater recharge during dry 

periods. Wetlands also provide key habitat features for 

a variety of wildlife species.

The King County Urban Wetland Research Project 

studied the impacts of urbanization on freshwater wet-

lands in the Puget Sound lowland eco-region (Azous 

and Horner, 2003). Water level gages were used to 

determine wetland water level fluctuation (WLF). WLF 

is defined as the difference between base water level 

(BL) prior to a storm event and the crest or maximum 

water level (CL) for the event (WLF = CL – BL). 

This research found that WLF depends on a variety 

of watershed and wetland characteristics, but typically 

exceeded the natural range when basin impervious-

ness reached 10 percent TIA (Taylor, 1993; Azous and 

Horner, 2003). Similar results were found in freshwater 

wetlands in New Jersey (Ehrenfeld et al., 2003) and in 

tidal wetlands around the country (Thom et al., 2001). 

In a study in Saint Paul, Minnesota, Brown (1988) 

found that stormwater runoff quantity was related to 

both the amount of impervious surface area and the 

wetland-lake area in a basin.

In the Puget Sound urban wetland study, the WLF 

caused by watershed urbanization was not found to be 

consistently related to plant species richness but turned 

out to be an important factor in certain habitat types 

nonetheless, most notably in emergent wetlands. The 

frequency and duration of freshwater wetland flooding 

events was related to plant richness in all Puget Sound 

wetlands (Azous and Horner, 2003). The highest spe-

cies richness at all water depths was found in wetlands 

with an average of less than three flooding events per 

month. Wetlands with a cumulative duration of flooding 

events lower than three days per month also had the 

highest species richness (Azous and Horner, 2003). 

While frequency affected plant richness at all water 

depths, duration particularly compounded the impact 

of frequency on vegetation found in water over two 

feet deep. When frequency and duration were analyzed 

together, it was found that the highest richness was 

found in wetlands with both an average of less than 

three events per month and a cumulative duration 

of flooding that was shorter than six days per month. 

These two factors were found to be more important 

than water depth in predicting plant richness (Azous 
and Horner, 2003).

In the Puget Sound lowland eco-region, watershed 
urbanization was found to have a negative impact on 
both native lentic and terrestrial-breeding amphibian 
richness. Wetlands with increasing urbanization in their 
contributing watersheds were significantly more likely 
to have lower amphibian richness than wetlands in less 
urbanized or natural watersheds (Azous and Horner, 
2003). This relationship was linked to increased runoff 
into urban wetlands as well as a resultant increased WLF. 
When average WLF exceeded 20 cm, the number of na-
tive amphibian species declined significantly (Azous and 
Horner, 2003). It is thought that the greater WLF may 
have a disproportionate negative impact on amphibian 
breeding habitat and/or higher egg-embryo mortality 
due to desiccation of egg masses (Azous and Horner, 
2003). Urbanized land-use activity in areas immediately 
adjacent to wetlands (within buffer zones) also decreased 
native amphibian richness (Azous and Horner, 2003). 
In general, wetlands adjacent to larger areas of forest 
are more likely to have richer populations of native 
amphibians.

Wetland WLF and flooding can also affect the 
richness of bird species. Increased flooding events may 
inundate nesting sites and disperse pollutants that bioac-
cumulate in birds through the aquatic food chain (Azous 
and Horner, 2003). Increased runoff and high WLF can 
alter cover, nesting habitat, and the distribution of birds’ 
food sources. It was not possible, however, to establish 
that changes in population are directly related to land 
use since it is difficult to control for all habitat factors 
besides urbanization. In general, average bird species 
richness was inversely related to the level of urbanization 
(Azous and Horner, 2003).

The findings of the Puget Sound lowland eco-
region urban wetland study consistently indicated that 
placing impervious surface on some 10 percent of a 
watershed creates significantly negative hydrologic, 
habitat, and ecological responses (Azous and Horner, 
2003). To complicate the picture, development located 
immediately adjacent to the wetland (wetland buffer area 
and surrounding development), rather than away from 
it, can also have a significant influence on hydrologic 
conditions, habitat quality, and water quality (Azous and 
Horner, 2003).
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Physical impacts

Geomorphic Changes

Urbanization and the resultant hydrologic changes 
outlined above can cause significant alterations of 
natural stream morphological characteristics. The direct 
and indirect impacts of urbanization can affect longi-
tudinal stream channel characteristics such as sinuosity 
and gradient. In addition, lateral characteristics such 
as stream channel bankfull width (BFW) and bankfull 
depth (BFD) can be altered as the stream expands to 
accommodate the higher runoff-driven flows brought 
on by watershed urbanization. Figure 4-9 illustrates the 
process of channel enlargement in urbanizing streams. 
Neller (1989) and Booth and Henshaw (2001) both 
reported that stream channels in urbanized watersheds 
had cross-sectional areas that were significantly larger 
than would be predicted based on catchment area and 
discharge alone.

Channel enlargement can be a gradual process that 
follows the pace of urbanization, or it can frequently 
occur abruptly in response to particular storms (Ham-
mer, 1972; Leopold, 1973; Booth, 1989; Booth and 
Henshaw 2001). Even in cases where the stream has 
been stable for many years, abrupt and sometimes 
massive changes in channel dimensions can occur in a 
single large storm once urbanization progresses to some 
critical level. In addition to causing accelerated channel 

enlargement, the higher and more frequent bankfull 
flows characteristic of urbanizing streams can also cause 
stream bank erosion, floodplain degradation, and a loss 
of channel sinuosity (Arnold et al., 1982).

During the construction phase of development, 
surface erosion of exposed areas can increase the supply 
of sediment available to runoff. This deposition of excess 
sediment can result in streambed aggradation and over-
bank deposition in floodplain areas. After construction is 
complete in a sub-basin, the external supply of sediment 
is reduced, but bankfull flows continue to increase as 
runoff from impervious surfaces increases. This can lead 
to increased stream bank erosion and channel enlarge-
ment as the stream tries to accommodate the increased 
streamflows (Paul and Meyer, 2001).

Channel enlargement tends to occur more often in 
urban streams that have some grade-control structures, 
such as in-stream LWD or road culverts. In these 
cases, the stream will generally erode the banks in 
order to widen the cross-sectional area to carry the 
higher urbanized flows. Culverts and other artificial 
grade-control structures can often cause downstream 
scour or upstream sediment deposition if not properly 
installed or maintained. Culverts in urban streams can 
often become migration barriers for aquatic biota such 
as anadromous fish or amphibians. In addition, if not 
properly sized for urban streamflows, culverts can cause 
significant localized flooding.

It has been hypothesized that urban streams will 
eventually adjust to their post-development hydrologic 

Figure 4-9: Changes in Stream-Channel Geomorphology due to Urbanization

Source: Neller, 1989
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regime and sediment supply. There is evidence that this 
is the case in some regions, such as Vancouver, British 
Columbia, Canada (Finkebine et al., 2000) and in the 
Puget Sound region (Booth and Henshaw, 2001) where 
some urban streams seem to have stabilized several 
decades after build-out was completed.

In other situations, rapid channel down-cutting, 
known as incision, can be especially dramatic in urban-
izing streams, particularly in regions with unconsoli-
dated soils or where in-stream (e.g., LWD) structure 
is lost (Shields et al., 1994). In the Pacific Northwest, 
incision can result when increased flow and loss of 
LWD that dissipates energy occur in relatively steep 
channels with easily erodible substrate (Booth, 1991). 
While all channel damage is ecologically detrimental, 
incision is especially problematic because it removes 
virtually all habitat and supplies great quantities of 
sediment that do further damage downstream (Booth 
and Henshaw, 2001).

Land-use encroachment into floodplain areas and 
flood-control measures such as dikes and levees can 
also simplify and straighten a stream channel. This 
can exacerbate downstream channel alterations (Graf, 
1975). In addition to channel modifications carried out 
during urban development, many streams have residual 
channelization impacts from past agricultural activities. 
Stream bank armoring or “rip-rapping” used to mitigate 
stream bank erosion can actually worsen downstream 
flooding and stream bank erosion problems. Storm 
event flows are unable to spread out onto the floodplain, 
and the increased velocities are transferred downstream 
along with the elevated sediment loads. There can also 
be a direct loss of channel migration zone (CMZ) as 
well as floodplain disconnection, as stream banks are 
armoring and development encroaches. Trimble (1997) 
demonstrated that channel enlargement due to the 
increase in watershed urbanization-driven flows caused 
extensive stream bank erosion, which accounted for 66 
percent of the sediment transported downstream in an 
urban stream in San Diego, California.

Research in several locations suggests that flows 
larger than a two- to five-year frequency discharge can 
be sufficient to create large-scale channel disruption 
(Carling, 1988; Sidle, 1988; Booth, 1990). More than 
anything else, the greatly increased incidence of these 
flows explains the ecological vulnerability of urban 
streams. In addition to stream bank erosion and stre-
ambed scour or incision, higher urban streamflows can 
physically destroy or wash out in-stream structural ele-
ments, such as LWD. This can have a negative feedback 

effect on the stream channel. As higher flows wash out 
more and more LWD, the channel becomes even more 
unstable and more susceptible to further geomorphic 
degradation. Under these conditions, stream channels 
can actually “unravel” as the combined effects of channel 
incision, enlargement, and erosion continue to impact 
the stream system (Horner et al., 1997).

Two similar studies, one in Maine (Morse, 2001) and 
one in the Puget Sound region (May et al., 1997), dem-
onstrated that stream bank erosion was related to the level 
of watershed imperviousness and linked directly to the 
shift in hydrologic regime. This is not to say that stream 
bank erosion and other geomorphic changes are only 
driven by urbanization. Booth (1991) and Bledsoe (2001) 
both reported that geomorphic change in response to 
urbanization depends on other factors, such as underlying 
geology, vegetation structure, and soil type.

Stream bank erosion and streambed scour resulting 
from the urban streamflow regime described previously 
can result in the production of excessive quantities of 
fine sediment (Nelson and Booth, 2002). This increase 
in sediment yield can be especially acute during the 
construction phase of development when runoff from 
bare ground on construction sites can carry very high 
sediment loads. This change in sediment transport regime 
can change a stream from a meandering to a braided and 
aggrading channel form (Arnold et al., 1982).

The shift in sediment transport regime that typically 
accompanies urbanization can also result in excessive 
sedimentation of streambed habitats. Streambeds can 
also become embedded and ecologically non-functional 
with frequent deposits of fine sediment. In the Puget 
Sound region, it was found that the percentage of fine 
sediment in stream substrates used by salmon for spawn-
ing increased along with watershed urbanization (May 
et al., 1997).

When a watershed is finally fully built out, this situa-
tion can actually reverse as impervious surfaces become 
the dominant landscape feature. Under fully urbanized 
basin conditions, there is often a lack of sediment deliv-
ered to stream channels (Wolman, 1967; Booth, 1991; 
Pizzuto et al., 2000). Under highly urbanized conditions, 
streambeds can become armored and are, for the most 
part, ecologically non-functional (May et al., 1997).

As discussed above, the geomorphologic impacts of 
watershed urbanization include the following:

• Stream channel enlargement and instability;

• Stream bank erosion and fine sediment produc-
tion;
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• Stream channel incision or down-cutting;

• Streambed scour and fine sediment deposition;

• Increase in streambed embeddedness;

• Riparian buffer (lateral) encroachment;

• Riparian corridor (longitudinal) fragmentation;

• Channelization and floodplain encroachment;

• Stream bank armoring and loss of CMZ;

• Increased sediment yields, especially during 
construction;

• Washout of in-stream LWD;

• Simplification of the natural drainage network, 
including loss of headwater channels and wet-
lands and lower drainage density;

• Modification of natural in-stream pool-riffle 
structure; and

• Fish and amphibian migration barriers (e.g., 
culverts and dams).

degradation of Riparian integrity

Riparian vegetation or the streamside forest is an integral 
component of all stream ecosystems. This is especially 
true of forested regions like the Pacific Northwest. 
A wide, nearly continuous corridor of mature forest, 
off-channel wetlands, and complex floodplain areas 
characterizes the natural stream-riparian ecosystems of 
the Pacific Northwest (Naiman and Bilby, 1998). Native 
riparian forests of the region are typically dominated by 
a complex, multi-layered forest of mature conifers mixed 
with patches of alder where disturbance has occurred in 
the recent past (Gregory et al., 1991). The riparian forest 
also includes a complex, dense, and diverse understory 
and ground cover vegetation. In addition, the extensive 
upper soil layer of forest “duff ” provides vital water 
retention and filtering capacity for the ecosystem. A 
typical natural riparian corridor in the Puget Sound 
lowlands also includes a floodplain area, a channel 
migration zone (CMZ), and numerous off-channel 
wetlands. Natural floodplains, an unconstrained CMZ, 
and complex riparian wetlands are critical components 
of a properly functioning aquatic ecosystem (Naiman 
and Bilby, 1998). Organic debris and vegetation from 
riparian forests also provide a majority of the organic 
carbon and nutrients that support the aquatic ecosystem 
food web in these small lowland streams. In short, the 
riparian community (vegetation and wildlife) directly 

influences the physical, chemical, and biological condi-
tions of the aquatic ecosystem. Reciprocally, the aquatic 
ecosystem affects the structure and function of the 
riparian community.

In addition to the characteristics of the riparian forest 
described above, the most commonly recognized func-
tions of the riparian corridor include the following:

• Providing canopy-cover shade necessary to 
maintain cool stream temperatures required by 
salmonids and other aquatic biota. Regulation of 
sunlight and microclimate for the stream-riparian 
ecosystem (Gregory et al., 1991).

• Providing organic debris, leaf litter, and other 
allochthonous inputs that are a critical compo-
nent of many stream food webs, especially in 
headwater reaches (Gregory et al., 1991; Naiman 
et al., 2000; Rot et al., 2000).

• Stabilizing stream banks, minimizing stream 
bank erosion, and reducing the occurrence of 
landslides while still providing stream gravel 
recruitment (Naiman et al., 2000).

• Interacting with the stream channel in the 
floodplain and channel migration zone (CMZ). 
Retention of flood waters. Reduction of fine 
sediment input into the stream system through 
floodplain sediment retention and vegetative 
filtering (Naiman et al., 2000).

• Facilitating the exchange of groundwater and 
surface water in the riparian floodplain and 
stream hyporheic zone (Correll, et al., 2000).

• Filtering and vegetative uptake of nutrients and 
pollutants from groundwater and stormwater 
runoff (Fischer et al., 2000).

•	 Providing recruitment of large woody debris 
(LWD) into the stream channel. LWD is the pri-
mary in-stream structural element and functions 
as a hydraulic roughness element to moderate 
streamflows. LWD also serves a pool-forming 
function, providing critical salmonid rearing, flow 
refugia, and enhanced instream habitat diversity 
(Fetherston et al., 1995; Rot, 1995; Rot et al., 
2000).

•	 Providing critical wildlife habitat including mi-
gration corridors, feeding and watering habitat, 
and refuge areas during upland disturbance events 
(Gregory et al., 1991; Fischer et al., 2000; Hen-
nings and Edge, 2003). Providing primary habitat 
for aquatic habitat modifiers such as beaver and 
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many other terrestrial predators or scavengers 
associated with salmonid populations.

Based on the results of research in the Puget Sound 
region (May et al., 1997), the term riparian integrity was 
adopted to describe the conditions found in natural 
lowland stream-riparian ecosystems. These properly 
functioning conditions can serve as a template for 
evaluation and management of riparian areas. As used 
here, riparian integrity includes both structural and 
functional elements characteristic of the natural stream-
riparian ecosystem. Land-use activities and development 
encroachment pressure can have a negative impact on 
native riparian forests and wetlands, which are intimately 
involved in stream ecosystem functioning. Riparian 
integrity includes the following components:

•	 Lateral r iparian extent (so-called “buffer” 
width);

•	 Longitudinal riparian corridor connectivity (low 
fragmentation);

•	 Riparian quality (vegetation type, diversity, and 
maturity); and

•	 Floodplain and channel migration zone (CMZ) 
integrity.

In general, urban riparian buffers have not been 
consistently protected or well managed (Schueler, 1995; 
Wenger, 1999; Horner and May, 1999; Moglen, 2000; 
Lee et al., 2004). This is certainly true of the Puget 
Sound region (Figure 4-10). Several factors reduce the 
effectiveness of riparian buffers in urbanizing watersheds. 

The surrounding land use may overwhelm the buffer, 
and human encroachment continues to occur in spite 
of established buffer zones. Buffers that are established 
by regulation during the construction phase of develop-
ment are rarely monitored by jurisdictional agencies. 
Over the long term, oversight and management of 
buffer areas is often taken on by property owners, who 
frequently are not familiar with the purpose or proper 
maintenance of the buffer (Booth, 1991; Schueler, 1995; 
Booth et al., 2002).

Ideally, the riparian corridor in a developing or 
developed watershed should mirror that found in the 
natural ecosystems of that region. Due to the cumula-
tive impacts of past and present land use, this is often 
not the case (Figure 4-11). One example of this is the 
fragmentation of riparian corridors by roads, utility 
crossings, and other man-made breaks in the corridor 
continuity (Figure 4-12). Results from studies in the Pa-
cific Northwest and other regions indicate that streams 
with a high level of riparian integrity have a greater 
potential for maintaining natural ecological conditions 
than streams with urbanized riparian corridors (May 
and Horner, 2000; Hession et al., 2000; Snyder et al., 
2003). However, buffers can provide only a partial 
mitigation for urban impacts on the stream-riparian 
ecosystem. At some point in the development process, 
upland urbanization and the accompanying disturbance 
is likely to overwhelm the ability of buffers to mitigate 
for urban impacts.

There are certain problems associated with the loss of 
functional riparian floodplain corridors around streams 
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in urbanizing watersheds. These include changes in 
food web dynamics, higher stream temperatures, loss 
of instream habitat complexity (LWD), invasive species, 
stream bank erosion and greater inputs of sediment, 
excessive nutrient inputs, inflows of anthropogenic 
pollutants, and loss of wildlife habitat.

Stream temperature is regulated mainly by the 
amount of shade provided by the riparian corridor. 
This is an important variable affecting many instream 
processes such as the saturation value for dissolved 

oxygen (DO) in the water, OM decomposition, fish 
egg and embryonic development, and invertebrate life 
history (Paul and Meyer, 2001). Removal of riparian 
vegetation, reduced groundwater recharge, and the 
“heat island” effect associated with urbanization all 
can affect water temperature of streams, lakes, rivers, 
wetlands, and nearshore marine areas.

Invasive or exotic plants are another problem com-
mon to urban stream and wetland buffers. Human 
encroachment and landscaping activities can introduce 
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exotic or invasive species into the riparian zone. These 
plants often out-compete native species, which can 
result in nuisance levels of growth.

Based on our current level of knowledge, the 
extent and configuration of urban riparian corridor 
buffers needed to protect the natural structure and 
function of the stream-riparian ecosystem cannot be 
described using a simple formula. Because of regional, 
watershed-scale, and site-level differences, as well as 
political issues, this is a fairly complex problem. The 
ecological and socio-economic value of the resource 
being protected should be considered when a riparian 
buffer or management zone is established. In addi-
tion, the local watershed, site, and riparian vegetation 
characteristics must be considered as well. The type 
and intensity of the surrounding land use should also 
be factored into the equation so that some measure of 
physical encroachment and water-quality risk is made. 
Finally, the riparian functions that need to be provided 
should be evaluated. Figure 4-13 illustrates how this 
might be done (Sedell et al., 1997).

Effects of Urbanization on 
Stream Habitat and biota

Degradation of aquatic habitat is one of the most 
significant ecological impacts of the changes that ac-
company watershed urbanization. The complex physical 
effects from elevated urban streamflows, stream channel 
alterations, and riparian encroachment can damage or 
destroy stream and wetland habitats. In addition to the 

indirect effects of habitat degradation or loss, aquatic 
biota can be directly affected by the cumulative impacts 
of urbanization.

Biological degradation is generally manifested more 
rapidly than physical degradation. Aquatic biota tend 
to respond immediately to widely fluctuating water 
temperatures, water quality, reduced OM inputs or 
other food sources, more frequent elevated streamflows, 
greater wetland water level fluctuations, or higher 
sediment loads. These stressors may prove to be fatal to 
some sensitive biota, impair the physiological functions 
of others, or encourage mobile organisms to migrate 
to a more habitable environment.

Ecological and biological effects of watershed 
urbanization include the following:

• Loss of instream complexity and habitat quality 
due to increase in bankfull flow frequency and 
duration.

• Reduced habitat due to channel modifications, 
and reduced baseflows causing crowding and 
increased competition for refuge and foraging 
habitat.

• Shifts in populations and communities of envi-
ronmentally sensitive organisms to biota more 
tolerant of degraded conditions. Reduced biota 
abundance and biodiversity.

• Scouring and washout of biota and structural 
habitat elements from urban stream channels.

• Sediment deposits on gravel substrates where 
fish spawn and rear young and where algal and 
invertebrate food sources live. Reduced survival 
of egg and embryonic life stages.

Figure 4-13: Relationship between Riparian Function and buffer Width

Source: FEAMT, 1993
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• Direct loss of habitat due to the replacement 
of natural stream channels and wetlands with 
engineered drainage channels and stormwater 
treatment ponds.

• Loss of ecologically functional pool-riffle 
habitat characteristics in stream channels. Loss 
of deep-water cover in rearing habitat and loss 
of spawning habitat.

• Aesthetic degradation and loss of recreational 
beneficial uses.

• Direct effects of suspended sediment on aquatic 
organisms, like abrasion of gills and other sensi-
tive tissues, reduced light for photosynthesis, 
reduced visibility for catching food and avoiding 
predators, and transport of metallic, organic, 
oxygen-demanding, bacterial, and nutrient pol-
lutants.

• Reduction in pool area and quality. Loss of refuge 
habitat for adult and juvenile fish.

• Loss of riparian vegetation, resulting in stream 
bank erosion, loss of shading and temperature 
regulation, reduced leaf-litter and OM input, loss 
of overhanging vegetation cover, and reduced 
LWD recruitment.

• Loss of LWD function, including hydraulic 
roughness, habitat formation, and refugia habi-
tat.

• Increased summer temperatures because of 
lower baseflow and less water availability for 
heat absorption. Decline in DO from the lower 
oxygen solubility of warmer water.

• Less dilution of pollutants as a result of lower 
baseflows, which in turn results in higher con-
centrations and shallower flow that can interfere 
with fish migrations and localized movements.

• Increased inorganic and organic pollutant loads 
with potential toxicity impacts.

• Increased bacterial and pathogen pollution, 
which can result in an increase in disease in 
aquatic biota and humans.

• Elevated nutrient loading and resultant eutrophi-
cation of lake, wetland, and estuarine habitats. 
Reduced DO as a possible result of eutrophic 
conditions, which in turn reduces usable aquatic 
habitat.

• More barriers to fish migration, such as blocking 
culverts and diversion dams.

• Overall loss of habitat quality, complexity, and 
diversity due to channel and floodplain simpli-
fication or loss.

Numerous studies have documented the effect of 
watershed urbanization on the degradation of instream 
habitat and the decline of native biota. These include 
research from almost all parts of country and from 
developed countries around the world. The earliest 
research efforts to study the cumulative impacts of 
urbanization on small-stream habitat and stream biota 
were conducted in the Puget Sound region (Richey, 
1982; Scott, 1982; Steward, 1983) and in the Chesapeake 
Bay region (Ragan and Dietermann, 1975; Ragan et 
al., 1977; Klein, 1979). These were followed by even 
more comprehensive studies in the same regions and 
in other parts of the country. This section describes the 
findings of this body of research (see Table 4-2 for a 
research summary).

As discussed earlier, one of the most common effects 
of watershed urbanization on instream habitat is the loss 
of habitat quality, diversity, and complexity. This is the 
so-called “simplification” of urban stream characteristics. 
In undisturbed, properly functioning stream systems, 
the natural (mainly hydrologically driven) disturbance 
regime maintains the stream in a state of dynamic 
equilibrium. This means that the stream ecosystem is 
stable, but not static. Changes occur on several spatial 
and temporal time scales (Figure 4-14).

These changes can be small and subtle, such as a 
riparian tree falling into a creek (LWD recruitment) 
and forming a new pool habitat unit as the result of the 
hydro-geomorphic interaction of the streamflow and 
the LWD. Changes can also be large and catastrophic, 
such as those occurring during major flooding events 
that can rearrange the entire channel form of a stream 
system. Natural streams tend to have a level of redun-
dancy and complexity that allows them to be resilient 
in responding to disturbance. Streams may change over 
time as a result of natural habitat-forming processes 
(flooding, fire, LWD recruitment, sediment transport, 
OM and nutrient cycling, and others), but they continue 
to support a complex stream-riparian ecosystem and a 
diverse array of native biota.

As mentioned above, the first Puget Sound stream 
research project compared ecological and biological 
conditions in an urbanized stream (Kelsey Creek) and 
a relatively natural stream (Big Bear Creek). Urbanized 
Kelsey Creek was found to be highly constrained by 
the encroachment of urban development, with 35 
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Table 4-2: Summary of Research on Urban Stream Habitat, Water-Quality (WQ), and biota

Research Study Habitat WQ Fish
Macro- 

invertebrates
location

Ragan & Dietermann, 1975 x x MD

Klein, 1979 x x x MD

Richey, 1982 x WA

Pitt and Bozeman, 1982 x x x CA

Steward, 1983 x WA

Scott et al., 1986 x x WA

Jones and Clark, 1987 x x VA

Steedman, 1988 x OT

Limburg & Schmidt, 1990 x x NY

Schueler & Galli, 1992 x DC

Booth & Reinelt, 1993 x WA

Lucchetti & Fuerstenberg, 1993 x WA

Black & Veatch, 1994 x x x MD

Weaver & Garman, 1994 x VA

Lenat & Crawford, 1994 x x x x NC

Galli, 1994 x x DC

Jones et al., 1996 x x x VA

Hicks & Larson, 1997 x MA

Booth & Jackson, 1997 x WA

Kemp & Spotila, 1997 x x PA

Maxted & Shaver, 1997 x x DE

May et al., 1997 x x x x WA

Wang et al., 1997 x x WI

Dali et al., 1998 x x x MD

Harding et al., 1998 x x x NC

Horner & May, 1999 x x x WA

Kennen, 1999 x x NJ

MNCPPC, 2000 x x x MD

Finkenbine et al., 2000 x BC

Meyer & Couch, 2000 x x x GA

Wang et al., 2000 x x WI

Horner et al., 2001 x x x WA/TX/MD

Nerbonne & Vondracek, 2001 x x x MN

Stranko & Rodney, 2001 x MD

Wang et al., 2001 x x WI

Morse et al., 2002 x x x ME
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percent of the stream banks armored with “rip-rap” 
and the floodplain-riparian zone also highly modi-
fied. Bear Creek, on the other hand, had less than 10 
percent stream bank armoring and a natural riparian 
corridor and CMZ. Road-crossing bridges and cul-
verts were frequent on Kelsey Creek, but not on Bear 
Creek (Richey, 1982). LWD and other natural habitat 
complexity features common in Bear Creek were also 
lacking in Kelsey Creek (Steward, 1983).

In the Puget Sound comparison of urban and 
non-urban streams, Kelsey Creek, an urban stream, 
experienced twice the bed scour of its non-urban 
counterpart (Scott, 1982). As a consequence, sediment 
transport was three times as great in Kelsey Creek 
(Richey, 1982) and fines were twice as prevalent in its 
substrates (Scott, 1982). The invertebrate communities 
in different benthic locations produced 14 to 24 taxa 
in Bear Creek but only six to 14 in Kelsey Creek 
(Pedersen, 1981; Richey, 1982). Salmonid fish diversity 
also differed. Bear Creek had four salmonid species of 
different age-classes, whereas Kelsey Creek had only 
one non-anadromous species mainly represented by 
the 0- to 1-year age class (Scott, 1982; Steward, 1983). 
Although we cannot explicitly determine the relative 
roles of hydrology and habitat quality, much evidence 
shows that hydrologic alteration and the related sedi-
ment transport were most responsible for the biological 
effects (Richey, 1982).

Several studies in the Pacific Northwest examined 
various aspects of the influence of urban hydrology on 
salmon and salmon habitat. Data shows a significant 

decrease in young salmon survival in both large and 
small streams when events occur that are equal to or 
larger than the natural five-year frequency discharge. 
Since the frequency of events increases tremendously 
after urbanization, salmonids experience great difficulty 
in urban streams. These investigations also pointed out 
the relationship between urbanization level and bio-
logical integrity. The study rated channel stability along 
numerous stream reaches and related it to the propor-
tion of the watershed’s impervious areas. Stability was 
significantly higher where imperviousness was less than 
10 percent (Booth and Reinelt, 1993). The study rated 
habitat quality along streams in two basins according 
to four standard measures. Marked habitat degradation 
occurred at 8 to 10 percent total impervious area (TIA). 
Population data on cutthroat trout and less tolerant coho 
salmon from streams draining nine catchments did not 
show a distinct threshold. They indicated, however, that 
population shifts are measurable with just a few percent 
of impervious area and become substantial beyond 
about 10 to 15 percent (Lucchetti and Fuerstenberg, 
1993). Later studies in the same region confirmed this 
decline in salmonid abundance and diversity, as well as 
the degradation of salmon habitat at very low levels (5 
to 10 percent TIA) of imperviousness in small urban 
streams (May, 1997; May et al., 1997; Horner and May, 
1999).

More recent research projects in the Puget Sound 
region (May et al., 1997) and in Vancouver, British 
Columbia (Finkenbine et al., 2000) found that the 
degradation of instream and riparian habitat quality, 

Figure 4-14: Stream Ecosystem disturbance Regime

Source: Naiman, 1992
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diversity, and complexity are common features of urban 
streams. There appears to be a linear decline in most 
measures of habitat quality in relationship to the level 
of watershed urbanization or imperviousness. Instream 
LWD, which is a critical habitat complexity element in 
streams in forested watersheds, tends to become scarce 
when %TIA approaches the 10 to 20 percent range 
(May et al., 1997; Horner et al., 1997; Finkenbine et 
al., 2000). Streambed quality also declines as urbaniza-
tion increases (May et al., 1997; Horner et al., 1997; 
Finkenbine et al., 2000). This decline in benthic habitat 
is typically characterized by higher levels of fine-sedi-
ment deposition, substrata embeddedness, streambed 
coarsening, and frequent streambed scour events.

Similar to these studies in the Pacific Northwest, 
Morse (2003) observed that both instream habitat and 
water quality in small urbanizing streams in Maine de-
clined in a linear fashion. Studies in Delaware (Maxted 
and Shaver, 1997), Wisconsin (Wang et al., 1997), and 
Minnesota (Nerbonne and Vondracek, 2001) confirm 
this trend. These findings have also been replicated in 
other countries, most notably in Australia (Davies et al., 
2000) and New Zealand (Allibone et al., 2001).

This simplification of the stream channel and loss of 
instream habitat complexity results in a restructuring 
of the stream fish community in the urbanized creek. 
Urban impacts had a much greater impact on coho 
salmon (Oncorhynchus kisutch) than on cutthroat trout 
(Oncorhynchus clarki), which appear to be more tolerant 

of urban stream conditions (Scott et al., 1986). Pitt and 
Bissonnette (1984) and Lucchetti and Fuerstenberg 
(1993) also found similar results in other studies of 
streams in the Puget Sound lowland eco-region. Coho 
salmon, which normally out-compete cutthroat trout in 
natural streams, appear to be more sensitive to changes 
associated with urbanization and therefore decline in 
abundance as urban development increases (May, 1997; 
May et al., 1997; Horner et al., 1997; Horner and May, 
1999). Figure 4-15 illustrates the shift in salmonid spe-
cies found in urbanizing streams in the Puget Sound 
lowland eco-region.

Ragan and Dietermann (1975) attributed the loss of 
fish species diversity in urban streams in the Chesapeake 
eco-region of Maryland to the cumulative effects 
of urban development. A study in Ontario, Canada 
(Steedman, 1988) also found a shift in fish community 
structure due to the cumulative impacts of watershed 
land use and riparian corridor encroachment. Similar 
results were seen for fish community structures in New 
York (Limburg and Schmidt, 1990), Virginia (Weaver 
and Garman, 1994), Pennsylvania (Kemp and Spotila, 
1997), North Carolina (Harding et al., 1998), and 
Georgia (Gillies et al., 2003).

A study in Mississippi found that instream habitat 
quality in urbanizing stream channels impacted by high-
flow incision was significantly inferior to the quality of 
reference stream channels in undeveloped watersheds. 
In addition, the reference streams had greater mean 
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water depths, more channel complexity in the form of 
woody debris, and more deep pool refuge habitat than 
the impacted streams. Relative to the reference streams, 
fish assemblages in the incised stream channels were 
composed of smaller fish and fewer species (Shields 
et al., 1994).

In several extensive studies of urbanizing streams 
in Wisconsin, a significant relationship was found 
between watershed land use and instream habitat as 
well as stream fish communities (Wang et al., 1997; 
Wang et al., 2000; Wang et al., 2001). In these studies, 
stream fish abundance and diversity both declined 
as watershed development increased above the 8 to 
12 percent total impervious range. These studies also 
compared agricultural impacts to urban impacts, finding 
that urbanization was more severe and longer lasting. 
Habitat destruction and water-quality degradation were 
found to be the main contributing factors to the overall 
decline in stream ecosystem health. In addition, natural 
riparian vegetation (buffer) conditions had a significant 
influence on instream habitat conditions and appeared 
to at least partially mitigate some of the negative impacts 
of watershed urbanization (Wang et al., 2001).

A study in Washington, DC (Galli, 1991) investigated 
the local thermal impacts of urban runoff on stream 
ecosystems and reached the following conclusions:

• Air temperature was the strongest influence on 
stream water temperature.

• Average stream temperature increased linearly 
with stream sub-basin imperviousness.

• Some temperature criteria violations occurred 
just above 10 percent TIA and increased in sever-
ity and frequency with more imperviousness.

• All tested structural stormwater treatment facili-
ties under best management practice (BMP) that 
had a surface discharge caused some violations 
of temperature criteria under both baseflow and 
storm runoff conditions.

• Based on the findings from a literature review, the 
investigators concluded that the thermal condi-
tions produced by urban runoff and treatment 
facilities could cause succession from cold-water 
diatoms to warm-water filamentous green and 
blue-green algal species, as well as severe impacts 
on cold-water invertebrates and fish. A shift 
from cold-water community composition to 
warm-water organisms and exotic species is very 
possible in highly urbanized watersheds.

It should be noted that the life cycles of native fish 
can differ significantly even among closely related spe-
cies. Attention must be paid to the life history specifics 
and habitat requirements of the various species of 
concern in the urban watershed being managed before 
any decisions are made on conservation, restoration, or 
mitigation of stormwater runoff impacts. Different fish 
carry out their migrations, reproduction, and rearing 
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at different times and have freshwater stages of various 
lengths. Management must ensure that all life stages 
(egg, embryonic, juvenile, and/or adult) have the habitat 
conditions needed at the right time and that no barriers 
to migration exist.

The Ohio Environmental Protection Agency 
(OEPA) has an extensive database relating watershed de-
velopment and land use to fish abundance and diversity. 
This data suggests that there are multiple levels of fish 
response to increasing urbanization. At the rural level of 
development (under 5 percent urban land use), sensitive 
species begin to disappear from streams. In the 5 to 15 
percent urban land-use range (suburban development), 
habitat degradation is common and fish continue to 
decline in abundance and diversity. In addition, aquatic 
invertebrates also decline significantly. Above 15 percent 
watershed urbanization, habitat degradation, toxicity 
effects from physio-chemical water pollution, and nutri-
ent enrichment result in severe degradation of fish fauna 
(Yoder et al., 1999). There have been similar findings 
in studies in Alabama (Onorato et al., 2000) and North 
Carolina (Lenat and Crawford, 1994).

The cumulative effects of urbanization, including 
altered hydrologic and sediment transport regimes as 
well as channel modifications and degraded instream 
habitat, were also found to cause a shift in the aquatic 
insect communities of urban streams in the Puget 
Sound region (Pedersen and Perkins, 1988; May et al., 
1997; Horner and May, 1999; Morley and Karr, 2002). 
This relationship between watershed urbanization, 
stormwater runoff pollution, and aquatic insect com-
munity taxonomic composition has also been observed 
in small stream studies in northern Virginia (Jones and 
Clark, 1987; Jones et al., 1994), Pennsylvania (Kemp 
and Spotila, 1997), New Jersey (Kennen, 1999), and 
Maine (Morse, 2002). These findings have also been 
replicated in other countries, most notably in Australia 
(Walsh et al., 2001) and New Zealand (Collier and 
Winterbourn, 2000).

Aquatic insects and other macroinvertebrates have 
been found to be useful indicators of environmental 
conditions in that they respond to changes in natural 
land cover and human land use (Black et al., 2004). 
Overall, there tends to be a decline in taxa richness 
or species diversity, a loss of sensitive species, and an 
increase in tolerant species (such as chironomids) 
due mainly to the cumulative impacts of watershed 
urbanization: altered hydrologic and sediment transport 
regimes, degradation of instream habitat quality and 
complexity, stream bed fine sediment deposition, poor 

water quality, and the loss of native riparian vegetation. 
In many cases, the myriad of aquatic insects and benthic 
macroinvertebrates sampled from streams or wetlands 
are combined into a set of indices to standardize com-
parisons between stream samples. Often the mayflies 
(Ephemeroptera), stoneflies (Plecoptera), and caddisflies 
(Trichoptera) are combined into an “EPT” index. In 
some cases, multi-metric indexes have been developed 
that include several measures of the characteristics of the 
stream macroinvertebrate community. The EPA Rapid 
Bioassessment Protocol (RBP) and the Benthic Index of 
Biotic Integrity (BIBI) are examples of this (Karr, 1998). 
Figure 4-16 illustrates the BIBI scores for urbanizing 
streams in the Puget Sound lowland eco-region.

Ecological impacts of Urban 
Stormwater Runoff Quality

background

In addition to the hydrologic and physical impacts of 
stormwater runoff generated by the urbanization process, 
there are water-quality impacts to aquatic ecosystems and 
biota that result from exposure to the pollutants found in 
urban runoff. Stormwater runoff from urbanized areas is 
generated from a number of sources including residential 
areas, commercial and industrial areas, roads, highways 
and bridges. Essentially, as discussed earlier, any surface 
that does not have the capability to store and infiltrate 
water will produce runoff during storm events. These 
are the previously discussed impervious surfaces. As the 
level of imperviousness increases in a watershed, more 
rainfall is converted to runoff.

Impervious surfaces (roads, parking lots, rooftops, 
etc.) are the primary source areas for pollutants to col-
lect within the built environment. Runoff from storm 
events then carries these pollutants into natural waters 
via the stormwater conveyance network. The land 
use (e.g., residential, commercial, and industrial) and 
human activities (e.g., industrial operations, residential 
lawn care, and vehicle maintenance) characteristic of a 
drainage basin largely determine the mixture and level 
of pollutants found in stormwater runoff (Weibel et al., 
1964; Griffin et al., 1980; Makepeace et al., 1995; Pitt 
et al., 1995).
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As was discussed in detail in the previous chapter, 
stormwater is a form of non-point source (NPS) 
pollution and typically contains a mixture of pol-
lutants, including metals, petroleum hydrocarbons, 
and organic toxicants (i.e., pesticides, herbicides, and 
industrial chemicals). The National Urban Runoff 
Program (NURP) identified stormwater as a significant 
source of potentially toxic pollutants to receiving 
waters (EPA, 1983). Other studies have confirmed the 
NURP findings and improved the level of knowledge 
with regard to stormwater pollution impacts (Ragan 
and Dietermann, 1975; Pitt and Bozeman, 1982; Field 
and Pitt, 1990; Bannerman et al., 1993). Two of the 
most common stormwater pollutant components are 
petroleum hydrocarbon compounds and metals (e.g., 
zinc, copper, lead, chromium, etc.). Hydrocarbon sources 
include vehicle fuels and lubricants (Hoffman et al., 
1984; Fram et al., 1987; Smith et al., 2000). Metals 
are also associated with vehicle maintenance, roads, 
and parking areas (Wilber and Hunter, 1977; Davies, 
1986; Field and Pitt, 1990; Pitt et al., 1995). Pesticides, 
herbicides, and other organic pollutants are also com-
monly found in stormwater flowing from residential 
and agricultural areas (Pereira et al., 1996; USGS, 1997; 
Fan et al., 1998; Black et al., 2000; Foster et al., 2000; 
Hoffman et al., 2000). Studies in Puget Sound confirm 
these findings for our region (Hall and Anderson, 1986; 
May et al., 1997; USGS, 1997; Black et al., 2000). In 
many cases, even banned pesticides such as DDT or 

other organo-chlorine-based pesticides (e.g., chlordane 
and dieldrin) can be found in urban stream sediments. 
Toxic industrial compounds such as PCBs can also be 
present in urban runoff (Black et al., 2000). In general, 
the more intense the level of urbanization, the higher 
the pollutant loading, and the greater the diversity of 
land-use activities, the more diverse the mixture of 
pollutants found in stormwater runoff (Herricks, 1995; 
Makepeace et al., 1995; Pitt et al., 1995).

As discussed in the previous chapter, the transport 
and fate mechanisms of stormwater pollutants in receiv-
ing waters tend to be highly variable and site-specific. 
Pollutants are often transported from source areas (roads, 
parking lots, lawns, etc.) to receiving waters via roadside 
ditches, stormwater pipes, or by atmospheric deposition. 
In general, the concentration of pollutants found in 
stormwater runoff is much higher than that found in 
receiving waters, due mostly to dilution and removal 
mechanisms. In addition, most stormwater pollutants 
are typically found in particulate form, attached to fine 
sediment particles and organic matter (Pitt et al., 1995). 
This is especially true for nutrients, organics, and metals. 
In most cases, the particulate forms of toxic pollutants 
tend to be less “bio-available” (Herricks, 1995).

Because of the potential for accumulation of pol-
lutants in sediment and the potential of sediments 
as sources of toxics, polluted sediments likely play 
an important role in many of the biological impacts 
associated with stormwater runoff. In general, most pol-

Figure 4-17: Stream Ecological integrity Conceptual diagram

Source: Adapted from Karr et al., 1996
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lutants, especially metals, are found in particulate forms 
within the water column or sediments, and pollutant 
concentrations tend to be higher for smaller sediment 
particle sizes (DePinto et al., 1980).

As discussed earlier, physical variables such as flow 
regime and instream habitat are important to native 
biota, as are chemical factors like water or sediment 
quality (Figure 4-17). Human activities in urbanizing 
watersheds can lead to both physio-chemical pollu-
tion and biophysical alterations of stream habitats. The 
evaluation of cumulative ecological urban impacts can 
be problematic where both types of stressors occur. 
The relative importance of one stressor as compared 
to another is difficult to quantify, especially when an-
tagonistic or synergistic effects are present. For example, 
effects of contaminants can also be masked by instream 
or riparian habitat degradation. All of these variables 
need to be quantified in order for a complete assess-
ment of the impact of stormwater on human health, 
aquatic ecosystems, and instream biota to be developed 
(Horner et al., 1997).

Stormwater Toxicity in Freshwater

Current stormwater monitoring and impact assessment 
programs indicate that the most likely cause for degrada-
tion of biological integrity in receiving waters is a com-
bination of physical habitat degradation, changes in the 
hydrologic regime, food web disruptions, and long-term 
exposure to anthropogenic contaminants (Pitt, 2002). 
However, chronic or acute exposure to potentially toxic 
contaminants may be especially problematic for benthic 
organisms such as macroinvertebrates and for organisms 
that have a benthic life stage (e.g., salmonids during 
their embryonic development stage). Acute toxicity of 
aquatic biota due to exposure to stormwater runoff in 
receiving waters is rare (Pitt, 2002).

Current research appears to indicate that even when 
stormwater toxicity is high, it is only for short periods 
of time during episodic storm events. It has been 
hypothesized that relatively short periods of exposure 
to toxic compounds at the levels normally found in 
stormwater are not sufficient to produce mortality in 
aquatic organisms. This is often based on the assumption 
that most of the toxic chemicals found in stormwater 
are found in particulate form and are not bioavailable. 
This school of thought holds that most of the toxicity 
problems observed in urban receiving waters are a result 

of illegal discharges or dumping and that the risk from 
stormwater and sediment-bound toxics is low. However, 
this view tends to ignore the cumulative impacts of 
frequent exposures of organisms in receiving waters to 
stormwater as well as the potential release of toxics from 
sediments due to changes in ambient water chemistry. 
In reality, urban stormwater runoff has been found to 
cause significant receiving water impacts on aquatic 
biota (Burton and Pitt, 2001).

Evaluation of stormwater or receiving water quality 
is a complex and expensive project. The type and quan-
tity of stormwater constituents are highly variable, de-
pending on land use and human activities in the source 
area of concern. There are also numerous confounding 
factors that influence how stormwater interacts with 
receiving waters. In addition, the relationship between 
observed biological effects on receiving water and pos-
sible causes (including stormwater-related toxicity) are 
especially difficult to identify, let alone quantify. Count-
less antagonistic and synergistic chemical relationships 
exist among the constituents in stormwater runoff and 
receiving waters. Physio-chemical transformations can 
render toxic substances harmless or create toxic mixtures 
from individually harmless compounds. Contaminants 
can also be associated with suspended sediment particles 
or mobilized from streambed sediments due to scour 
during high-flow events (Mancini and Plummer, 1986). 
It is likely that in most situations, multiple stressors and 
cumulative impacts play a significant role in the decline 
of biological integrity.

Many studies have shown the detrimental effects of 
stormwater runoff on receiving water biota. However, 
few studies have demonstrated a direct cause-and-effect 
relationship between stormwater and toxicity to aquatic 
biota. Beginning with the National Urban Runoff 
Program or NURP (EPA, 1983), numerous studies have 
focused on determining the chemical characteristics of 
stormwater. An update of the NURP stormwater data 
was conducted in 1999 (Smullen et al., 1999). There 
have also been several studies on the toxicological effects 
of stormwater on aquatic biota.

Pitt and Bozeman (1982) studied the impacts of 
urban runoff on stream water quality and biological 
conditions in Coyote Creek in the San Francisco Bay 
area. The results of this study indicated that water and 
sediment quality were significantly degraded by urban 
stormwater runoff (Pitt and Bozeman, 1982). There 
was also some evidence of bioaccumulation of urban 
pollutants in plants, fish, and macroinvertebrates resident 
to the system (Pitt and Bozeman, 1982).
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Studies of urban streams in Bellevue, Washington 
examined the ecological and biological impacts of 
stormwater runoff (Perkins, 1982; Richey, 1982; Scott 
et al., 1982; Pitt and Bissonette, 1983). These studies 
documented the physio-chemical water quality and 
instream habitat degradation due to watershed develop-
ment and stormwater runoff. Massive fish kills in Kelsey 
Creek were also observed during one of these studies. 
These fish kills were attributed to illegal dumping of 
toxic chemicals into local storm drains.

Medeiros and Coler (1984) used a combination of 
laboratory flow-through bioassay tests and field experi-
ments to investigate the effects of urban stormwater 
runoff on fathead minnows and observed chronic 
effects of stormwater toxicity on growth rates in the 
test organisms.

Hall and Anderson (1988) studied the effects of urban 
land use on the chemical composition of stormwater 
and its toxicity to aquatic invertebrates in the Brunette 
River in British Columbia. This study found that 
land-use characteristics and the antecedent dry period 
between rainfall events had the greatest influence on 
stormwater quality and toxicity. Toxicity in this study 
followed the land-use sequence commercial>industri
al>residential>open space (Hall and Anderson, 1988). 
This study also identified the “first flush” effect as being 
significant from a toxicity standpoint. The longer the 
dry build-up period between storms, the higher the 
pollutant load and the greater the toxicity of stormwater 
runoff (Hall and Anderson, 1988).

A study of stormwater toxicity in Birmingham, 
Alabama utilized toxicity screening as the primary 
detection method (Pitt et al., 1995). Of the stormwater 
source area samples collected, 9 percent were classified 
as extremely toxic, 32 percent were moderately toxic, 
and 59 percent showed no evidence of toxicity. Vehicle 
service and parking areas had the highest levels of 
pollutants and potential toxicants. Metals and organics 
were the most common toxicants found in stormwater 
samples.

A field study in Milwaukee, Wisconsin investigated 
the effects of stormwater on Lincoln Creek (Crunkilton 
et al., 1997). Streamside toxicity testing was conducted 
using flow-through aquaria with fathead minnows. 
In addition, instream biological assessments were 
conducted along with water and sediment quality 
measurements. The results of the flow-through tests 
showed no toxicity in the fathead minnows until 14 
days after exposure and 80 percent mortality after 25 
days of exposure, indicating that short-term toxicity 

testing likely underestimates the toxicity of stormwater 
in receiving waters.

A study in North Carolina found that stormwater 
runoff from vehicle service and fueling stations had 
consistently elevated levels of polyaromatic hydrocarbon 
(PAH) compounds, MTBE, and other potentially toxic 
contaminants (Borden et al., 2002).

Runoff from agricultural or landscaped areas can 
also contain significant levels of potential toxicants, 
especially pesticides and herbicides (Liess et al., 1999; 
Thomas et al., 2001; Neumann et al., 2002; Arnold et al., 
2004). These toxicants are also common in stormwater 
runoff from residential and urban landscaped areas (Pitt 
et al., 1995).

Sediment contaminated by stormwater runoff 
also has a detrimental effect on receiving water biota. 
Many of the observed biological effects associated with 
stormwater runoff and urban receiving waters may be 
caused by contaminated sediments, especially those 
impacts observed on benthic organisms. In addition, 
mortality of benthic invertebrates can be high in urban 
streams, especially during low flow periods, suggesting 
that toxicity associated with exposure to contaminated 
sediment, concentration of toxics in the water column, 
and/or ingestion of contaminated OM particulate is to 
blame (Pratt et al., 1981; Medeiros et al., 1983; Black 
et al., 2000).

Studies of urban stream sediments have shown the 
effects of metal toxicity on early life stages of fish and in-
vertebrates (Boxall and Maltby, 1995; Hatch and Burton, 
1999; Skinner et al., 1999; Lieb and Carline, 2000). De-
velopmental problems and toxicity have been attributed 
to the contaminant accumulation in sediments and the 
remobilization of contaminated sediments during storm 
events (Skinner et al., 1999). Hatch and Burton (1999) 
also observed significant toxicity at a stormwater outfall 
site where sediments were found to be contaminated 
by multiple stormwater-related pollutants. Lieb and 
Carline (2000) showed that metals were more prevalent 
in stream sediments downstream of a stormwater treat-
ment pond than upstream in a natural area. However, 
no acute toxic effects were noted. Zinc (Rose et al., 
2000) and copper (Boulanger and Nikolaidis, 2003) are 
the most common metals found in urban sediments 
contaminated by stormwater runoff. These metals can 
be quite mobile under typical conditions found in urban 
receiving waters, but in most cases, a majority of the 
metal ions are bound to fine sediment particles and are 
not generally bioavailable. Examples of elevated levels 
of stormwater-related toxicants accumulating in urban 
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stream sediments are numerous (Pitt, 2002). The levels 
of metals in urban stream sediments are typically orders 
of magnitude greater than those in the water column 
(DePinto et al., 1980; Pitt and Bozeman, 1982; Scott 
et al., 1983; May et al., 1997). Similar results are found 
when analyzing marine sediments from urban estuaries 
with stormwater discharges (Long et al., 1996; Morrisey 
et al., 1997; Bolton et al., 2003).

Stormwater Toxicity in Estuarine-
nearshore areas

The effects of watershed development and stormwater 
runoff extend into marine waters at the mouths of 
streams (sub-estuaries) and in the nearshore environ-
ment of coastal regions. As with freshwater receiving 
waters, these impacts include physical, chemical, and 
biological effects.

Several studies on the toxic effects of water pollution 
on salmon have been conducted in the Puget Sound 
region and the Lower Columbia River Estuary in the 
Pacific Northwest (McCain et al., 1990; Varanasi et al., 
1993; Casillas et al., 1995; Casillas et al., 1998; Collier 
et al., 1998). In these studies, there were demonstrable 
chronic toxilogical effects (immuno-suppression, re-
duced disease resistance, and reduced growth) of PAHs, 
PCBs, and other organic pollutants seen in juvenile and 
adult salmon.

A study of the Hillsborough River in Tampa Bay, 
Florida investigated the impacts of stormwater runoff on 
estuarine biota (MML, 1984). Plants, animals, sediment, 
and water quality were all studied in the field and sup-
plemented by laboratory bioassay tests. No significant 
stormwater toxicity-related impacts were noted.

In a study of multiple stormwater discharge sites 
in Massachusetts Bay, high levels of PAH compounds 
were found in receiving waters and estuarine sediments 
(Menzie et al., 2002). Land use was a critical factor in 
determining pollutant composition and concentrations, 
with urbanized areas (mixed residential, commercial, and 
industrial land uses) having the highest pollutant (PAH) 
levels. No toxicity testing was conducted.

A study of stormwater discharges from Chollas 
Creek into San Diego Bay, California, indicated meas-
urable toxic effects to aquatic life (Schiff et al., 2003). 
This study found that a toxic plume from the freshwater 
creek extended into the estuary, with the highest toxic-
ity observed closest to the creek mouth. The toxicity 

decreased with increasing distance from the mouth due 
to mixing and dilution. Toxicity identification evalu-
ation (TIE) methods were used, and it was found that 
trace metals from stormwater runoff were most likely 
responsible for the plume’s toxicity to the sea urchins 
used in this study (Schiff et al., 2003).

A study of the water quality impacts of stormwater 
runoff into Santa Monica Bay, California also identified 
toxic effects in the estuarine receiving waters (Bay et 
al., 2003). As in the San Diego study, the freshwater 
plume from an urbanized stream (Ballona Creek) was 
responsible for the toxicity observed in marine organ-
isms. Stormwater-transported metals (mainly zinc) were 
identified as the most likely toxic constituent. The only 
toxic effects noted were chronic, not acute. As in the 
previously discussed study, the toxicity decreased with 
increasing distance from the mouth due to mixing 
and dilution (Bay et al., 2003). Sediments in estuarine 
areas were also found to be highly contaminated by 
stormwater pollutants (Schiff and Bay, 2003).

Several studies on the toxic effects of stormwater 
runoff on native biota have been conducted in the 
Puget Sound region. One of the first studies looked at 
the uptake of aromatic and chlorinated hydrocarbons 
by juvenile chinook (McCain et al., 1990). This study 
found no acute toxicity, but identified numerous 
potential chronic impacts on growth and survival. In 
a related study, juvenile chinook salmon from both a 
contaminated urban estuary and a non-urban estu-
ary were studied for two years (Stein et al., 1995). 
Exposure to aromatic and chlorinated hydrocarbons 
was measured, and both PAH and PCB levels in fish 
from the urban estuary were significantly higher than 
in fish from the non-urban estuary. The results of these 
studies indicate that out-migrant juvenile salmon have 
an increased exposure to chemical contamination in 
urban estuaries during their residence time in these 
habitats. This exposure was determined to be sufficient 
to elicit biochemical responses and to have the potential 
for chronic toxicity effects (Stein et al., 1995).

Runoff from urban areas can also contain significant 
levels of pesticides and herbicides at levels that have been 
shown to be potentially toxic to native biota (Bortleson, 
1997; MacCoy and Black, 1998; Voss et al., 1999; Black 
et al., 2000; Hoffman et al., 2000). In a study conducted 
by King County, Washington, pesticides and herbicides 
in runoff and urban streams were linked to retail sales 
of the same pesticides within the urban watersheds 
under study (Voss and Embrey, 2000). The most com-
mon pesticides and herbicides detected during storm 
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events included diazinon, 2-4-D, dichlorbenil, MCPP, 
prometon, and trichlopyr (Voss and Embrey, 2000).

Diazinon has been shown to have neurotoxic effects 
on salmon (Scholz et al., 2000). At sublethal levels, it 
was shown to disrupt homing behavior in chinook 
salmon by inhibiting olfactory-mediated responses 
(Scholz et al., 2000). This may have significant negative 
consequences for the survival and reproductive success 
of native salmonids.

Short-term exposures to copper (such as during 
storm runoff events in urban areas) have also been 
demonstrated to have sublethal effects on coho salmon 
by inhibiting the olfactory nervous system (Baldwin et 
al., 2003). In this study, the neurotoxic effects of copper 
were found to be dose-dependent, having a measurable 
effect over a broad range of concentrations. These ef-
fects occurred rapidly upon exposure to copper. It was 
concluded that short-term exposures can interfere with 
olfactory-mediated behaviors in juvenile coho salmon 
and may impact survival or migratory success of native 
salmonids (Baldwin et al., 2003).

impacts of Contaminated aquatic 
Sediment on benthic organisms

At some point in their life cycle, many aquatic organisms 
have their principal habitat in, on, or near sediment. 
Examples of this include benthic macroinvertebrates 
that spend almost their entire larval stage in contact 
with sediments. In the Pacific Northwest, salmonids also 
spend an extensive portion of their embryonic life stage 
within the benthic environment of their natal stream. 
In addition to functioning as benthic habitat, sediments 
can also capture and retain pollutants introduced by 
urban runoff. Pollutants enter sediments in several 
ways. The most direct path is the settling of suspended 
solids. Sediments deposited by urban runoff can physi-
cally degrade the substrata by filling interstitial spaces 
utilized as habitat by benthic organisms or by reducing 
DO transfer within the benthic environment. Dissolved 
pollutants can also move out of solution and into sedi-
ments by such mechanisms as adsorption of metals and 
organics at the sediment surface ion exchange of heavy 
metals in water with native calcium, magnesium, and 
other minerals in sediments, as well as the precipitation 
of phosphorus (Burton and Pitt, 2002).]

Most aquatic sediments have a large capacity to 
receive such contaminants through these processes. 

Also, many of the particulate pollutants are conserva-
tive. Once in the sediment, they do not decompose or 
significantly change form. These conservative pollutants 
include refractory organic chemicals relatively resistant 
to biodegradation as well as all metals. Consequently, 
these types of pollutants progressively accumulate 
in sediments. Over the long term, discharge of even 
modest quantities of pollutants can result in sediment 
concentrations several orders of magnitude higher than 
in the overlying water. These contaminant reservoirs can 
be toxic to aquatic life they come in direct contact with, 
as well as contaminate reservoirs far beyond the benthic 
(bottom-dwelling) organisms by bio-magnification 
through the food web (Burton and Pitt, 2002).

Historically, water quality has received more atten-
tion than sediment contamination. In the past 10 to 15 
years, this approach has changed because of mounting 
evidence of environmental degradation in areas that 
meet water quality criteria. However, sediment toxicity 
investigations are limited because we lack accepted 
testing methods and do not understand the factors 
that control contaminant bioavailability. The result is an 
approach that emphasizes bioassay exposure techniques, 
either in situ or in the laboratory, along with chemical 
analysis of the sediments, overlying water, and/or sedi-
ment interstitial water. Very few studies have focused on 
the eco-toxicology of contaminated sediments in the 
natural environment (Chapman et al., 1998).

Case Study: Urban Stormwater 
and Metal Toxicity

Metals are a significant pollution component of urban 
stormwater runoff and non-point source (NPS) pol-
lution. Heavy metals are of particular interest because 
many cannot be chemically transformed or destroyed 
and are therefore a potential long-term source of 
toxicity in the aquatic environment (Allen et al., 2000). 
Although the specific metals and their concentrations 
may vary widely depending on the anthropogenic 
sources present, they are common to almost all water 
pollution. Many trace metals are important as micro-
nutrients for both plants and animals, playing essential 
roles in metabolism and growth. These include iron 
(Fe), zinc (Zn), copper (Cu), and Manganese (Mn), 
to name a few. Nutrient requirements vary between 
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species, life stages, and sexes, but normal concentrations 
of these micronutrient trace metals are low and typi-
cally fall within a narrow acceptable band. Exposure 
to concentrations outside the optimal range can have 
deleterious or even toxic effects. Other trace metals 
which are not essential, such as lead (Pb), cadmium 
(Cd), and mercury (Hg) can be toxic at very low levels, 
either acutely or due to chronic/long-term exposure. 
Aluminum (Al), chromium (Cr), and nickel (Ni) are 
also found in urban runoff.

Anthropogenic sources of metal pollution are 
common throughout the environment. These include 
industrial processes, mining, and urban storm runoff. 
Urban runoff can contain a wide variety of trace 
metals from sewage discharges, fossil-fuel combustion, 
automobile traffic, anti-corrosion products, and various 
industrial sources. In general, the concentration, storage, 
and transport of metals in urban runoff or streams are 
closely related to OM content and sediment character-
istics. Fine sediment, especially organic material, has a 
high binding capacity for metals, resulting, as mentioned 
above, in generally higher levels of metal contamination 
in sediments than in the water column (Rhoads and 
Cahill, 1999).

Several studies have been conducted to characterize 
the levels of metals in stormwater runoff, receiving 
waters, and sediments (Bryan, 1974; Wilbur and Hunter, 
1979; Pitt et al., 1995; May et al., 1997; Neal et al., 1997; 
Sansalone and Buchberger, 1997; Barrett et al., 1998; 
Wu et al., 1996; Wu et al., 1998; Allen et al., 2000). 
Generally, the levels of various metals in stormwater are 
quite variable and dependent on a number of factors, 
including background watershed characteristics, land 
use practices, and specific sources (see discussion in 
Chapter 3).

Certain urban-stream organisms, including algae, 
arthropods, mollusks, and annelids, have exhibited 
elevated levels of metal concentrations (Davis and 
George, 1987). Ecological responses to metals occur 
at all levels in the ecosystem and include the loss of 
sensitive taxa, both chronic and acute toxicity effects, 
and altered community structure.

One study (Pitt et al., 1995) of urban stormwater 
samples, using the Micro-Tox toxicity-screening pro-
cedure, found that less than 10 percent of samples were 
classified as extremely toxic, a bit over 30 percent were 
moderately toxic, and the majority (about 60 percent) 
showed no evidence of toxic effects. The Micro-Tox 
methodology was only used to compare relative 
toxicities of various samples and not as a measure of 

absolute toxicity or to predict long-term toxic effects of 
stormwater on receiving waters. It does point to the fact 
that in all but a few heavily polluted systems, the level 
of toxicants in urban runoff is typically near detection 
limits (Pitt et al., 1995).

The toxicity of metals to aquatic plants and organisms 
is influenced by chemical, physical, and biological fac-
tors. Water chemistry characteristics such as temperature, 
pH, alkalinity, and hardness all affect metal toxicity. 
Physical aspects of exposure, such as metal speciation, 
duration of exposure, intensity of exposure events, 
and inorganic or organic ligand binding, also have a 
significant bearing on metal toxicity (Davies, 1986). 
Bioavailability of metals, the life stage of the affected 
organisms, organism health, and the natural sensitivity 
of the species involved are also important determinants 
of metal toxicity. Aquatic toxicology data generally 
indicates that the ionic fraction of metals constitutes 
the primary toxic form (Roline, 1988).

Acute toxicity to aquatic organisms can be manifested 
as a wide range of effects, from reduced growth rate 
to mortality. Laboratory studies on the mechanism 
of toxicity of zinc to fish in general indicate that zinc 
causes death via gill hypoxia (excess mucous secretion 
and suffocation) and gill tissue necrosis (Davies, 1986). 
Osmoregulatory failure appears to be the most likely 
effect of acute copper toxicity. Lead and mercury affect 
the central nervous system coordination of activity in 
fish, as well as interfering with cellular osmoregulation 
(Pagenkopf, 1983). The metal species present in solution 
and the ambient water chemistry can have a significant 
influence on metal toxicity. Consideration of total metal 
concentration alone can be misleading because chemical 
speciation of trace metals significantly affects the bio-
availability to aquatic organisms and thus the ultimate 
toxicity (Davies, 1986). For the most part, organisms 
assimilate uncomplexed metal ions more readily than 
complexed forms. Increases in pH, alkalinity, and hard-
ness generally decrease metal toxicity. Hardness (Ca+ 
and Mg++) has an antagonistic effect on metal toxicity 
in that the calcium and magnesium ions compete with 
metal ions for uptake sites on the gill surfaces, thus re-
ducing the toxic effects of the metal ions (Davies, 1986). 
Alkalinity reduces metal toxicity through the buffering 
mechanism of the carbonate system. Under pH control, 
the carbonate and bicarbonate ions complex metal ions 
into soluble or insoluble, less toxic forms (Pagenkopf, 
1983). In most cases, in alkaline waters, metals do not 
reach toxic levels until their concentration overwhelms 
the natural buffering capacity of the carbonate system. 
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Organic ligands can also complex metal ions, thus 
reducing toxicity by binding metals to particulates and 
making them relatively non-bioavailable. Metal toxicity 
generally increases when ambient temperature rises, due 
to the combined effects of an increase in both organism 
metabolism and chemical activity. Light intensity may 
also have a synergistic affect on the toxicity of some 
metals.

Chronic toxicity of metals is generally most apparent 
in the embryonic and larval stages of aquatic organisms 
and the early life stages of aquatic plants. As a period of 
rapid development, the early life stage is the most sensi-
tive stage of the organism’s life cycle for metal toxicity 
in general and other toxicants as well. Embryogenesis 
is a particularly sensitive period for fish with regard to 
metals (Davies, 1986). The period of larval settlement 
is the critical phase in invertebrate life history, although 
invertebrates as a whole are generally less sensitive than 
fish to trace/heavy metal toxicity (Nehring, 1976; Win-
ner et al, 1980; Pratt et al, 1981; Garie and McIntosh, 
1986). Chronic and sublethal effects of metals include 
reduced growth rates, developmental or behavioral 
abnormalities, reproductive effects, interference with 
metabolic enzyme systems, anemia, neurological defects, 
and kidney dysfunction (Davies, 1986). Due to the 
greater sensitivity of young organisms to metals, any 
exposures during embryonic development or rearing 
periods can, apart from the immediate effects, also 
manifest themselves in the adult organisms. There has 
been some indication that fish exposure to very low 
levels of metals during early life stages can result in 
an acclimation effect, making them somewhat more 
resistant to future periodic exposures (Davies, 1986). As 
with most toxicants, metal toxicity also increases with 
exposure period. Therefore, the intermittent nature 
of urban runoff may be less harmful to some aquatic 
life forms than continuous exposure to elevated metal 
concentrations would. Bioaccumulation of metals in 
organisms is also highly variable, depending on the 
particular metal, its chemical form, the mode of uptake, 
and the storage mechanisms of the organism. In low 
alkalinity (soft) waters, most metal species are of the 
“free” form. In alkaline (hard) waters, more metal ions 
are complexed, but some portion may remain in the 
ionic forms, especially if the buffering capacity of the 
natural water is overwhelmed. System pH also plays a 
major role in determining the speciation of the metal 
forms in freshwater (Davies, 1986). The rate of chemical 
(metals) reactions or chemical kinetics is also important 
to understanding the overall metal toxicity process. Such 

reactions as complexation do not occur instantaneously 
in natural waters. In the case of stormwater, runoff time 
scales may not allow sufficient time for complexation 
to take place, thus mitigating or negating the toxicity-
reducing buffering effects (Pitt et al., 1995).

The use of aquatic insects and other macroinver-
tebrates as indicators of the biological integrity of 
lotic ecosystems is not new. One of the earliest field 
studies (Nehring, 1976) involved using aquatic insects 
as biological monitors of heavy metal pollution in the 
analysis and prevention of fish kills. Macroinvertebrates 
are generally more tolerant of metal pollution than most 
species of fish found in western streams (salmonids, 
sculpins, etc.) and tend to bioaccumulate metals in 
proportion to the in-water concentration (Nehring, 
1976). In contrast to the more mobile fish species, 
macroinvertebrates are relatively sessile organisms. They 
also constitute an important part of the lotic food web, 
being the primary food source of most stream fishes. 
This makes them a useful surrogate for the economically 
and culturally important fish that inhabit the streams 
of the western states. In addition, some species of 
macroinvertebrates turned out to be more sensitive to 
metal pollution than others. This concept of “tolerant” 
and “sensitive” groups/species has become an important 
aspect of macroinvertebrate-based indices of pollution 
(Winner et al., 1980). In general, stoneflies (Plecoptera) 
and mayflies (Ephemeroptera) are sensitive to metal 
pollution, caddisflies (Trichoptera) are moderately sensi-
tive/tolerant, and midges (Chironomids) are metal 
pollution-tolerant (Garie and McIntosh, 1986).

Field studies into the impact of urban runoff on 
lotic systems often use macroinvertebrate community 
structure as an indicator of ecosystem degradation. 
Many studies have found that, although urban runoff 
is the causal agent of ecosystem disruption, the impacts 
of stormwater pollution events are not just short-term. 
Partitioning of pollutants, especially metals, into sedi-
ments has been shown to have long-term ecological 
consequences on the primarily benthic-dwelling 
macroinvertebrate community structure (Pratt et al, 
1981). In many cases, analysis of stormwater samples 
will not detect significant metals either in the dissolved 
or particulate form, but sediment samples will show 
metal accumulation bound to organic and inorganic 
ligands (Whiting and Clifford, 1983). Urban stormwater 
pollution is by its nature sporadic and acts as a physical 
and chemical pulse on the receiving water ecosystem. 
Higher levels of urban pollutants, such as metals and 
hydrocarbons, are typically found during “flushing” 
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storm events (Pitt et al., 1995). Also coincident with 
these elevated pollution level events is increased flow 
over the period of the storm. These “scouring,” high-
energy flows have been shown to have a negative syn-
ergistic impact on benthic populations (Borchardt and 
Statzner, 1990). Some benthic species tend to migrate 
downstream or “drift” during stormflow conditions or 
pollutant events, while others try to avoid exposure by 
burrowing into the substrate.

One of the first comprehensive studies of the ef-
fects of urban runoff on benthic macroinvertebrates in 
streams was conducted on the East Coast (Garie and 
McIntosh, 1986). This was a typical upstream (control) 
compared to downstream (impacted) site study. Lead, 
zinc, and chromium were the predominant metals found 
in the stormwater. Macroinvertebrate diversity (number 
of taxa) and changes in community composition were 
used as the primary measures of impact. The results of 
this study again showed that there are both “tolerant” 
and “sensitive” species with regard to metal toxicity 
and urban runoff impact. The study also confirmed 
that elevated pollutant concentrations during urban 
runoff storm events were short-term and transient in 
nature, and it was hypothesized that the real impact 
on macroinvertebrate communities lay in long-term 
exposure to metals accumulating in the benthic 
sediments. This points out one of the potential flaws 
of using macroinvertebrates as biological surrogates 
for fish in that fish are generally not exposed to the 
sediment chemistry that the benthos are. Another 
very comprehensive study conducted in the Pacific 
Northwest showed that, although macroinvertebrate 
community structure was significantly changed due to 
urbanization impacts, the fish population structure of 
impacted and control streams remained largely the same 
(Pedersen and Perkins, 1986). Apparently, salmonids 
feed on available benthos and do not select for specific 
trophic groups or species. This is not to say that a shift in 
benthic community structure is not a good indicator of 
urban impact, but one must be careful in extrapolating 
the results of one group of organisms to other biota, 
even if they are closely linked within the food web. The 
PNW study also demonstrated a lack of consistency 
when trying to use complex macroinvertebrate diversity 
indices to gauge the level of urban impact. Natural 
variability was generally too high and effectively masked 
any well-defined correlations.

Aquatic insect sampling and analysis has, however, 
been shown to be very useful as a tool for assessing 
other impacts of metal pollution. The usefulness of 

benthic macroinvertebrates as monitors of bioavailable 
metal concentration and long-term bioaccumula-
tion of metals has been demonstrated (Kiffney and 
Clements, 1993). Still other studies have highlighted 
the synergistic (negative) impacts of metals and other 
habitat degradations on aquatic ecosystems in general 
(Clements, 1994; Hoiland and Rabe, 1992). Finally, the 
persistence of sediment metal levels and resultant long 
recovery times has been shown for macroinvertebrate 
communities exposed to prolonged pollution inputs in 
the field (Chadwick et al., 1985).

Urban Runoff and Eutrophication

Watershed urbanization generally leads to higher 
nutrient (phosphorus and nitrogen) concentrations 
in stormwater runoff (Omernik, 1976). Phosphorus 
is generally found in particulate form, but the more 
bioavailable, dissolved forms are also common. Nitrogen 
is typically found in the nitrate or ammonium form. 
Sources of nutrients in urbanizing catchments include 
lawn and garden fertilizers, wastewater (failing septic 
systems and WWTP discharges), and fine sediment from 
erosion or street runoff. Although nutrient pollution 
is often associated more with agricultural activities, 
urbanization can contribute significant quantities of 
nutrients to receiving waters (Omernik, 1976).

Eutrophication is the process through which excess 
nutrients cause overall algal biomass increases, especially 
during “bloom” periods. This is due to increased loading 
of the nutrient that had previously been in shortest 
supply relative to need. This limiting nutrient is usually 
either phosphorus or nitrogen, but most often, and 
most consistently, it is phosphorus in freshwater lakes. 
In estuarine or marine nearshore areas, nitrogen is 
typically the limiting nutrient. In addition to promoting 
larger quantities of algae, nutrient enrichment typically 
changes the composition of the algal community. One-
celled diatoms give way to filamentous green forms, 
followed by blue-green forms (some toxic) with a larger 
nutrient supply (Welch, 1980; Welch et al., 1988; Welch 
et al., 1989; Welch et al., 1992).

As discussed earlier, urban areas have a number of 
nutrient sources, and nutrient loadings increase with the 
development level. Eutrophication degrades lake and 
estuarine ecosystems in several ways. The filamentous al-
gae are poorer food than diatoms to herbivores because 
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of their structure and, sometimes, bad taste and toxicity. 
Filamentous algae clog water intakes and boat propel-
lers and form odorous masses when they wash up on 
beaches. They also reduce water clarity, further limiting 
beneficial uses. When a large biomass dies at the end of 
the bloom, its decomposition by bacteria creates high 
oxygen demand, which can result in severely depressed 
DO levels (Welch, 1980; Shuster et al., 1986; Walker, 

1987). In addition to algal blooms and the associated 
negative impacts, eutrophication may result in an overall 
increase in other nuisance plants, including a variety of 
submerged or emergent aquatic macrophytes. Some of 
these plant communities may include invasive species 
such as hydrilla, Eurasian milfoil, purple loosestrife, and 
reed canary grass (Welch 1980).
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C H a P T E R  5

aquatic Monitoring  
and Program design

Obtaining conclusive data on urban water resources and 
stormwater runoff is difficult and expensive. Therefore, 
monitoring programs that collect data must be carefully 
designed to be cost-effective. This chapter suggests a 
general process for designing programs, whether the 
monitoring subject is natural or runoff water, sediments, 
or biological community characteristics or organisms. 
The recommended system thus applies to the design 
of monitoring programs whose elements are detailed 
in Chapters 6 and 7.

This process originated in research to improve 
monitoring program design in urban runoff and related 
fields (Reinelt, Horner, and Castensson, 1992; Reinelt, 
Horner, and Mar, 1988; Mar et al., 1986). Burton 
and Pitt (2002) have written very extensively on all 
aspects of monitoring program design and execution. 
Their Chapter 4 covers the program design aspects 
of monitoring and presents a number of case studies. 
Some citations to that work are given in this and the 
two following chapters. Those who wish to pursue any 
subject in detail should consult Burton and Pitt, using 
their helpful 37-page index.

The suggested analytical process has five steps:

1. Specify monitoring program objectives;

2. Determine the level of effort to devote to the 
analysis;

3. Perform a systematic analysis appropriate to the 
problem and objectives;

4. Use the analysis results to tentatively specify 
monitoring program elements; and

5. Evaluate the tentative monitoring program 
for cost-effectiveness and finalize according to 
evaluation results.

Each of these steps entails numerous tasks and deci-
sions that are essential to arriving at a well-founded 
monitoring program design. Ultimately, the purpose of 
working through these steps is to determine the best 
combination of program elements that will achieve the 
objectives with an acceptable level of assurance in the 
results at known cost.

Monitoring Program design Steps

Step 1: Specify Monitoring 
Program objectives

Establishing objectives for environmental monitoring is 
essential, even though they cannot always be specified 
in great detail. Thoughtful statements, agreed upon by 
all concerned, should guide the monitoring program 
design and conduct. Objectives follow from the nature 
of the problem or the particular decision-making need 
that requires data collection.

Every monitoring program should, if possible, 
formulate objectives at two levels, general and specific. 
General objectives describe what must be accomplished 
to solve the overall problem or meet the need. Examples 
are:

• Determine if a water body meets water quality 
standards applying to it.

• Define water quality conditions in a lake prior 
to shoreline development.

• Determine long-term trends in sediment ac-
cumulation of metals in a poorly flushed bay.

0039856



CHAPTER 5:  AQUATIC MONITORING AND PROGRAM DESIGN 5-131

• Find and quantify the contamination source that 
has closed a shellfish bed to harvesting.

• Calibrate and verify a specific runoff rate simula-
tion model.

• Assess the relative health of a benthic macroin-
vertebrate community.

Specific objectives relate directly to measurements 
and produce results to meet the general objectives. 
Some examples related to the fourth general objective 
above are:

• Determine the annual fecal coliform loadings 
contributed by agricultural, septic drain field, 
and urban runoff sources.

• Identify individual sources of fecal coliform 
loading that should be addressed to achieve 70 
percent reduction in total annual loading.

These objectives can be stated in more detail and 
more specifically when Step 3 of the general design 
process is completed. For example, more analysis could 
permit recasting the second specific objective as:

• Rate individual sources of fecal coliform load-
ing in terms of annual loading generated and 
potential for reduction, and identify the best 
combination of sources to address that would 
lead to a 70 percent reduction in total annual 
loading.

This chapter emphasizes the point that an environ-
mental monitoring program should be regarded as a 
type of scientific experiment. The rigor of the scientific 
method promotes careful design of the program to 
make as sure as possible that it will yield answers with 
a known level of certainty. Accordingly, it is sometimes 
appropriate to state objectives in terms of a scientific 
hypothesis. An example would be:

• Determine the best way to target source controls 
to pollution sources, with the “null hypothesis” 
being that the annual loadings of a pollutant do 
not significantly differ between Source A and 
Source B, and the “alternative hypothesis” being 
that they do differ with statistical significance.

Step 5 explores this subject further. It supplies 
methods that allow the monitoring program designer to 
judge the likelihood of the hypotheses being successfully 
tested with the funds available.

Objectives form the foundation for the entire moni-
toring program. They should be consulted frequently in 

its development to make sure that decisions made along 
the way comply with the intentions represented by 
objectives. At the same time, they should not be overly 
rigid, in case circumstances change. In some cases, new 
information will make it possible to sharpen the objec-
tives. In others, the findings through analysis may point 
out a lack of realism in the initial objective statements 
and suggest how they should be modified accordingly. 
Ultimately, the assessment in Step 5 will determine if 
the objectives are achievable with an acceptable level of 
assurance within the funds available. If this is unlikely, it 
is much better to change them to something that can 
be met and still fulfil a purpose than to proceed with a 
program that has little probability of success.

Using this process ensures careful decision-making 
at each step and counters the tendency to use a generic 
monitoring strategy that may not relate to the program 
goals. Exercising discipline to make careful assessments 
is the best way to be cost-effective in monitoring.

Step 2: determine the level of Effort

The effort put into monitoring program design can 
range from relatively simple and inexpensive to thor-
ough and costly, depending on the objectives for the 
particular program. The development of specific objec-
tives is an iterative process of adjusting goals in light of 
the quantity and type of information available, the detail 
of additional information needed, the resources of the 
designers, and the urgency to begin monitoring.

Available information can help target new monitor-
ing and substantially reduce costs. Therefore, designers 
should incorporate this information in their analysis, 
using techniques in this manual. Some problems may 
not be worth extensive effort, while others require it. 
For example, existing data can help determine whether 
there is a problem in a particular location without 
necessitating the expense and effort of sampling. On the 
other hand, monitoring to allocate resources for solving 
problems in a large, complex watershed may require a 
substantially greater level of analysis.

Even if little guidance information exists and the 
designer has limited time and resources, at least the basic 
analytical process should be applied. After developing a 
preliminary information base, the designer can always 
review the systematic analysis of the problem and 
objectives in more detail later.
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Step 3: Perform a Systematic analysis

As the core of the process, Step 3 requires the most 
effort. The analyst should give priority to key factors 
thought to pertain to the issue. This systematic analysis 
is often referred to as a watershed analysis. The term 
“watershed” broadly signifies an area that drains a land 
surface to a point of interest. While a watershed can be 
a small catchment with a simple drainage system, for 
now we will limit the term to include only landscapes of 
some size and complexity draining through a network 
of artificial and natural conveyances to a natural water 
body. Thus, the analysis involves surveying watershed 
characteristics, identifying the most critical potential 
problems and sources, and highlighting the most critical 
places, times, and biological units that manifest these 
problems.

A watershed inventory involves collecting the level 
of data appropriate to the needs of the project. While 
the level of detail may vary, the inventory should include 
developing a basin map; identifying such features as land 
uses, soils, topographic information, and hydrologic data; 
and identifying potentially critical locations relative to 
the objectives adopted in Step 1. For example, if these 
objectives pertain to pollution sources, some possible 
locations of interest are earth-moving sites, industrial 
areas, and major traffic concentrations. If the objectives 
focus on aquatic resources, areas to recognize might be 
sites like fisheries and other productive resource areas, 
rare or endangered resources, and stream reaches vulner-
able to major channel damage. Obtaining any available 
data on these features, as well as field reconnaissance, 
are key tasks in a watershed inventory. This includes 
identifying any already existing site data for possible 
use in Step 5 of the process.

Identifying critical problems and sources should 
be a systematic process of formulating a broad list and 
then narrowing it by prioritizing items, with the level 
of effort chosen in Step 2 dictating the scale of the 
analysis. For example, to find the principal sources of 
water quality deterioration in a river draining a large 
watershed, we may suspect that certain areas and activi-
ties need attention. However, this conclusion should be 
tested through some quantified, comparative estimates 
of pollution quantities, using models like those outlined 
in Chapter 3. Such models may be overly generalized, 
simplified, and not calibrated locally, but their purpose 
is not to reach a final decision but to guide the design 
of a monitoring program. Even with little effort, the 

simplest model can often bring objectivity and rigor 
to the analysis.

Identifying critical places, times, and receptor organ-
isms presents a more difficult problem. We must at least 
conceptualize the relationship between problem and 
timing and the potential damage for habitats, species, 
and life stages. While models can sometimes help, they 
are usually too simple or inconvenient to be sufficient. 
Ideally, the specialists (e.g., water quality engineer, 
hydrologist) will work closely with an ecologist familiar 
with the water body, its ecology, and its natural history, 
to judge these critical factors.

It is advisable to review the original objectives 
for their continued appropriateness. Objectives will 
likely need to be modified or specified with increased 
knowledge.

Step 4: Tentatively Specify 
Monitoring Program Elements

General Considerations

If performed properly, the systematic analysis of Step 3 
will provide sufficient information to give provisional 
shape to the monitoring program. In this step, it should 
be tentatively specified:

• What to sample;

• Where to sample;

• When to sample;

• How many samples to take at each site on each 
occasion (replicates);

• How to sample; and

• What to analyze in samples.

The philosophy behind this process is to base deci-
sions on these program aspects on case-specific objec-
tives and analysis. Working from prescribed sampling 
scopes and frequencies and standard lists of analyses 
should be avoided.

The list above represents the monitoring program 
elements that require tentative but concrete decisions, so 
a cost-effectiveness evaluation according to Step 5 can 
be conducted. Along with these basic decisions, some 
attention should be given at this point to the following 
additional elements:

• How to handle samples;

• Data quality objectives;
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• Quality assurance/quality control checks; and

• How to analyze data.

Tentative judgments on these elements of a moni-
toring program will be further evaluated in Step 5 for 
their ability to meet the objectives with a known level 
of assurance and cost. These will be finalized after any 
necessary adjustments have been made and become the 
monitoring program design. The following two chapters 
on physical and chemical monitoring and biological 
community and toxicity assessment present details 
on each element, as appropriate to each monitoring 
topic.

What to Sample

This monitoring program element is the most straight-
forward one, specifying the medium or media to sample. 
It refers to the water body, runoff stream, sediment, 
habitat, biological community, or organism(s) from 
which samples are to be drawn.

Where to Sample

The question where to take samples must be carefully 
considered with respect to the established objectives 
and the analysis performed under Step 3. Obviously, the 
more locations samples are collected from, the higher 
the cost will be. Thus, the decision on each sampling 
point must be taken with an eye to its contribution to 
fulfilling the objectives.

In the study of urban waters, where to sample is 
often dictated or strongly guided by the objective of 
comparing two or more spatial conditions, e.g., a loca-
tion affected by runoff discharge versus an unaffected 
one, a location served by a best management practice 
(BMP) versus one that is not. In experimental parlance, 
the affected spot is often referred to as the “treatment” 
site, in the sense that its condition is “treated” by the 
discharge or the BMP, while the other location is 
frequently termed the “control” or “reference” site. 
Accordingly, a comparative monitoring program can 
be termed a “control/treatment design.” The term 
“control” stems from laboratory experimentation, 
where the investigator generally has a much higher 
degree of influence on the situation than in studies in 
the natural environment. The term “reference,” which 
implies a basis for comparison rather than maximum 
influence, is thus often preferred in environmental 
monitoring. These concepts illustrate once again that 

a monitoring program should be regarded as a type of 
scientific experiment.

The comparison of two or more conditions can, 
and often should, be approached very systematically 
as a “paired watershed” monitoring program design in 
which the treatment site (or each of several treatment 
sites) is paired with the reference site. The rationale, as 
well as the methods, for paired watershed monitoring 
have been thoroughly developed over the last 15 years. 
The appendix to this chapter summarizes them in some 
detail and gives references for those interested in more 
information. Ultimately, this technique entails not only 
spatial considerations (i.e., where to sample) but also 
temporal ones (i.e., when to sample). This program 
element will be discussed below.

When to Sample

Fulfilling objectives and keeping monitoring costs with-
in budget depends as strongly on decisions about when 
to sample as on where to sample. Also, the comparison 
objectives for urban water monitoring studies are often 
temporal rather than (or in addition to) spatial; i.e., the 
task is to compare two or more conditions separated 
in time. Examples would be: comparing the health of 
a macroinvertebrate community before and after major 
development in the watershed, or comparing storm 
runoff event mean concentrations of pollutants before 
and after the institution of BMPs.

As pointed out in the appendix to this chapter, it 
is advisable to employ, whenever possible, a reference 
station or stations and a control/treatment design in 
conjunction with temporal comparisons. The reference 
serves as a basis to distinguish natural variability or 
some other source of effect from the treatment that is 
the actual focus of the study. This monitoring program 
design lowers the risk of attributing an outcome to 
the treatment that is in fact the result of one or more 
extraneous factors. Designs of this type are sometimes 
referred to as before/after, control/treatment designs 
(BACT).

Beyond comparisons over a certain time period, 
there are other important considerations that enter into 
the decision when to sample:

• Seasonal considerations – Numerous condi-
tions potentially instrumental to urban water 
monitoring objectives vary over the year. E.g., 
(1) many lakes stratify thermally in the summer 
and, depending on the climate, in the winter as 
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well, with key implications for physical, chemical, 
and biological conditions; (2) living organisms 
pass through annual life cycles that must be 
recognized in scheduling their sampling; (3) 
pollutant delivery to water bodies accelerates 
in high runoff periods, while pollutants already 
present can concentrate in less diluted form 
during dry periods.

• Diurnal considerations – Some key conditions 
vary over the course of the day. These include 
(1) water temperature, dissolved oxygen, and 
sometimes pH in response to the photosynthetic 
and respiratory activities of aquatic life; (2) the 
variation in routine most organisms display over 
the course of a day, which may influence the 
ability to sample them.

• Considerations related to flow variation – Flow 
can vary depending on stochastic environmental 
conditions (e.g., runoff pattern in response to 
rainfall) and more predictable circumstances 
under human management (e.g., flow release 
from a dam).

All these factors may influence the decision when 
to sample. It is almost always inappropriate to devise a 
regular sampling schedule, as often occurs when sched-
ules are adapted to the staff ’s regular work schedule.

Replicates

A replicate is a duplicate sample collected and handled 
in exactly the same way as the initial sample. Replicates 
are an important part of monitoring programs, not only 
for quality assurance/quality control (QA/QC) pur-
poses, but also to define potential variability introduced 
from various sources. This subject will be elaborated on 
later in the chapter. Suffice it to say for now that, just like 
each sampling location and occasion, each replicate adds 
cost. Hence the number of replicates must be carefully 
considered in relation to the overall objectives, specific 
QA/QC requirements, and the budget.

How to Sample

This question regards the choice of sampling gear and 
its operation, clearly factors that affect costs and the 
achievement of objectives. These subjects are covered 
in depth in Chapters 6 and 7.

What to Analyze in Samples

The question of monitoring topics also directly affects 
costs and outcomes. It is covered in detail in the next 
two chapters.

How to Handle Samples

Once decisions are made about how samples will be 
collected and analyzed, handling them correctly is gen-
erally tightly standardized. Proper handling procedures 
ensure against alteration of samples between the time of 
collection and analysis, which would give false results. 
Chapters 6 and 7 cover the subject as appropriate to 
each monitoring type.

Data Quality Objectives

Data quality objectives, sometimes abbreviated as DQO, 
are statements (generally quantitative) representing the 
standards to which data will be held for acceptance and 
consideration in data analysis. They can be regarded 
as part of the set of overall objectives stated in Step 1. 
DQO achievement is assessed through quality assur-
ance/quality control checks. The next two chapters on 
specific monitoring types give examples.

Quality Assurance/Quality Control

The effectiveness and credibility of any monitoring pro-
gram depends on its quality assurance/quality control 
program, the control exercised on a data collection to 
assure, to the extent possible, a sound basis for drawing 
conclusions. The QA/QC program provides quantita-
tive measurements of the “goodness” of the data. The 
most fundamental QA/QC concepts, applying in one 
way or another to every type of aquatic monitoring 
program, are:

• Representativeness – Results are representative 
when they truly reflect the population of interest, 
as framed in the objectives. The term “popula-
tion” is used here in the general sense, referring 
to the aggregate of units from which samples 
will be drawn. Some examples are: (1) For a 
general stormwater runoff monitoring program, 
the population would be the full range of runoff 
events (the “units”) over the whole duration 
of flow; whereas for a first-flush program, the 
population would encompass the full range, 
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but over just the rising limb of the hydrograph 
(or some selected fraction of it). (2) For a river 
sediment contamination monitoring program, 
the population would be the complete distribu-
tion of sediment types (size fractions, etc.) in the 
reach of interest. (3) For a stream riparian cover 
assessment program, the population would be 
the cover types (vegetation, surfaces, etc.) of the 
lands extending a selected distance to either side 
of the stream centerline (or bank-full location) 
over the reach of interest. The objectives help 
determine what would be representative within 
their boundaries. There is clearly a tension in 
monitoring program design between selecting a 
representative number of units on the one hand, 
while staying within the bounds of feasibility and 
affordability on the other. The analysis outlined 
in Step 5 is an aid in resolving this tension.

• Accuracy – Accuracy is the agreement between 
the measurement of a variable in a sample and 
its true value. The term “error” refers to the 
discrepancy between the measured and true 
values (Error = Measured value – True value). 
Relative error expresses the error as a percentage 
deviation from the true value:

Relative error (percent) = (Error/True value) x 100

QA/QC programs assess accuracy by testing samples 
that have set values of the variable being measured. 
These tests should be done blind (without the analyst 
knowing the value) to avoid bias.

• Precision – Precision is the agreement among 
replicate measurements. It is measured in abso-
lute terms as the standard deviation of the set 
of replicates. More useful is relative deviation, 
which is the standard deviation being expressed 
as the percentage of the mean of the replicate 
values:

Relative deviation ( percent) = (Standard deviation/

Mean of measured values) x 100

Precision can, and generally should, be assessed with 
both field and laboratory replicates. Field replicates are 
separate samples collected simultaneously at the same 
source location and analyzed separately. They are used 
to assess total sample variability (i.e., field plus analytical 
variability). Laboratory replicates are repeated analyses 
of a variable performed on the contents of a single 
sample. They are used to assess analytical precision. 
Duplicate analyses of a single sample usually suffice for 

well-proven procedures in the laboratory. The extent of 

replication depends on overall objectives, data quality 

objectives, and monitoring program optimization for 

cost effectiveness (see Step 5). In the absence of any 

specific considerations arising from these factors, it is 

common for 5 to 10 percent of field samples and 5 to 

10 percent of laboratory procedures to be duplicated 

to get some measure of precision.

Additional QA/QC terms and procedures apply 

to specific monitoring types, as covered in Chapters 

6 and 7. Laboratory physical and chemical analyses of 

water and sediment samples in particular are subject to 

extensive further QA/QC checks.

Regardless of the monitoring type, QA/QC is best 

advanced by having well-qualified and -trained person-

nel involved at every point in the process. The quality of 

laboratory service should be ensured by writing detailed 

contract specifications, including the QA/QC checks 

to be performed, standards for acceptance, and action 

to be taken should results be unacceptable.

Data Analysis

Thinking about data analysis early is essential to ensure 

that measurements produce data that can be assessed to 

achieve program objectives. For example, it would be 

fruitless to collect sediment samples along a longitudinal 

transect (parallel to flow) and later try to define the ex-

tent of variability in the vicinity of a particular discharge. 

The connection between what one is trying to learn 

and how one is going to use data to gain that knowledge 

is not always as obvious as it should be. At this stage, 

each stated objective should be coupled with the data 

analysis scheme set out in the preliminary monitoring 

program design. The design should be finalized after 

Step 5 has been performed. It is, of course, still possible 

to implement additional data analysis procedures that 

may suggest themselves later on, but starting out with 

a sound basic plan is highly advisable.

The data analysis options in the areas of graphing, 

statistics, and multivariate analyses are almost unlimited. 

Exploring them all is far beyond the scope of this book. 

Chapters 6 and 7 present some techniques that have 

proven to be useful.
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Step 5: Evaluate the Tentative 
Monitoring Program and Finalize

General Considerations

This step is an evaluation of the tentative monitoring 
program according to Step 4. It takes into account the 
total numbers of samples and analyses anticipated, as 
well as the allocation of effort among sampling locations 
and occasions, replicates, and analyses. These factors 
directly determine the program’s cost and probable 
effectiveness. Monitoring programs frequently fail to 
provide the desired information, even when performed 
flawlessly, because the samples are insufficient to achieve 
an accepted level of statistical assurance. This failure 
results from a high variability in flow and natural aquatic 
systems that complicates monitoring. For example, 
variability prevents us from ascertaining with a high 
level of statistical confidence that an average water 
quality condition meets a certain criterion or that a new 
discharge creates a change in a biological community.

Sources of variability include spatial differences in a 
landscape or water body, differences over time (temporal 
variability), and measurement errors. Careful consid-
eration of seasonal, diurnal, and flow-related factors 
in relation to the objectives, as discussed under Step 
4, can help reduce this variability. Better techniques, if 
available, can reduce measurement errors. Otherwise, 
replicate samples will have to be collected in order 
to quantify the measurement error component. One 
strategy in dealing with sources of natural spatial and 
temporal variability, unless they are enormous, is to 
increase sample numbers, but this strategy raises cost.

The basic task in this step is to determine the number 
of samples (stations, occasions, and replicates) needed 
to meet the objectives, considering variability and 
budget limits. Using the optimal number of samples to 
reach a conclusion will result in either the maximum 
confidence level for a set budget, or in minimum cost 
for a set assurance level. These options, which represent 
two ways to maximize the monitoring program’s 
cost-effectiveness, can only be applied if some data are 
already available to give statistical measures of central 
tendency (e.g., mean or median) and variance. In that 
case, statistical methods can be applied to the optimiza-
tion problem.

In some cases, uncontrollable natural variability 
will be too great to achieve confidence in a certain 
program element within a feasible budget. In this case, 

the designer will have to either delete this element or 
reduce costs in other areas and redirect resources. The 
options are to reduce the sampling stations, occasions, 
replicates, the number of analyses prescribed, the costs 
of various program elements, or some combination 
thereof. This decision is often unpalatable because it 
can demand, for example, cutting geographic coverage 
or not analyzing for a water quality measure that is 
traditionally included. However, the designer must 
choose and target the program according to objectives 
and circumstances, rather than conduct a program that 
gives inconclusive or misleading answers.

Mar et al. (1986) present some straightforward 
strategies for optimizing monitoring program designs 
in common situations, which will be summarized 
in the following sections. Other situations may arise 
in designing aquatic monitoring programs, and dif-
ferent statistical methods exist to handle the various 
scenarios. Burton and Pitt (2002) summarizemany of 
these circumstances and techniques in their Table 5-3, 
with elaboration in the accompanying text. Other 
references with extensive coverage of the subject are 
Gilbert (1987) and Zar (1998).

Determining a Mean Value

Determining a mean value applies, for example, when 
an average water quality condition is compared to a 
regulatory criterion. In basic statistics, t-distribution de-
fines the confidence interval for the mean of a normally 
distributed population (set of values) as estimated from a 
data set. The t-distribution is used to determine sample 
numbers if the data are demonstrated or assumed to 
have a normal probability distribution (Figure 5-1(A)), 
or if they can be transformed (e.g., by taking their 
logarithms) to yield a normal distribution.

Figure 5-2 presents the results of an analysis based on 
the t-distribution for three confidence levels. The curves 
show the number of samples required as a function of 
precision. Precision here is the ratio of the difference in 
the estimated and actual mean (x – µ, the error that will 
be accepted) to the standard deviation (σ, the variation 
or “noise” in the data). To use the graph, the monitoring 
program designer consults available data to get estimates 
of the mean and standard deviation and decides on the 
acceptable error and confidence level. For the case of an 
acceptable error equal to the standard deviation (preci-
sion = 1) and an 80 percent confidence, for example, 
four samples suffice. Demanding a precision of 0.1, 
however, requires hundreds of samples.
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If no data are available for this exercise, monitor-
ing program designers have several options. They can 
conduct a pilot program to obtain a limited data set; 
however, this choice would require spending time and 
money. The alternative is to use data from a similar 
location or estimate values using professional judgment. 
Either course has obvious drawbacks in accuracy, but 
both are usually superior to making an educated guess 
of the sample numbers and allocation with qualitative, 
but no quantitative, analysis. Even that option is better, 
though, than blindly specifying monitoring program 
elements without any analysis.

Detecting Change

Detecting change applies, for example, when the size 
or composition of a biological community is evaluated 
at two different points in time. Programs designed to 
detect change require different statistics than those that 
simply identify means. This type of problem is phrased as 

a statistical hypothesis test in which the null hypothesis 
(Ho) is that the populations are from the same distribu-
tion at both points in time; the alternative hypothesis 
(H1) is that they are from different distributions.

Figure 5-1 illustrates terminology needed for this 
type of evaluation. The shaded area of Figure 5-1(A) 
represents the probability (a) of a Type I error (Ho 
was rejected when it was, in fact, true). Figure 5-1(B) 
shows distributions at both points in time, in which the 
difference in means represents an apparent change of 
magnitude (δ). The hatched area represents the prob-
ability (α) of a Type II error (Ho was accepted when 
it was, in fact, false). The quantity (l – ß) is termed the 
power of a statistical hypothesis test. Figure 5-1(C), 
in comparison to the other two graphs, illustrates the 
variation effect, as represented by the standard deviation, 
on power. For a given change, δ, the power increases as 
the standard deviation decreases.

Figure 5-3 provides a graphic way to establish the 
number of samples needed to detect change. To use the 

Figure 5-1: Hypothesis-Testing Fundamentals

µ1 and µ2 are the means of two populations of measure-
ments; their difference represents a change δ; α and
β are the probabilities of the Types I and II errors, respectively.

Source: Mar et al., 1986

Figure 5-2: number of Samples versus Precision

Precision is the ratio of the allowable error to the 
standard deviation of the population of measurements. 

Source: Mar et al., 1986
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graph, the monitoring program designer consults any 
available data to estimate the standard deviation and 
decides on the magnitude of change to be detected  
(δ = µ1 – µ2) and the power. Suppose, for example, 
that the objective is to detect a change of 5 units in a 
population previously characterized to have a standard 
deviation of 8 units with statistical power of 0.8. The 
ratio of change to standard deviation is 0.625, requiring 
20 samples. This plot shows that to detect changes of less 
than 50 percent of the standard deviation, the program 
requires a large number of samples.

Monitoring Costs

The statistical methods previously illustrated show how 
to measure the value of added information in the form 
of more samples in promoting program effectiveness. To 
optimize the program, cost estimation must accompany 
these methods. Given the cost and value of added data, a 
trade-off analysis can be performed to obtain the most 
cost-effective program within the existing con-straints. 
Costs are accounted as follows:

TC = Co + (T)(Ct) + (S)(T)(Cs) + (R)(S)(T)(Cr)

where: TC = Total cost;

Co = Fixed overhead cost;

Ct = Fixed cost for each sampling occasion;

Cs = Cost associated with visiting each sampling 

station;

Cr = Cost to collect and analyze each sample;

T = Number of sampling occasions;

S = Number of sampling stations; and

R = Number of replicates on each occasion at each 

station.

Co represents such costs as maintaining staff and 
space for the overall program to support all the work 
outside of going out to take samples and analyzing 
them (e.g., equipment inventory, monitoring program 
design, data analysis, reporting, administration). Ct is the 
cost of mobilizing for a sampling date (e.g., acquiring 
sampling supplies, paying a daily vehicle charge). Cs 
represents the expenses of travel to field locations and 
time spent collecting samples and delivering them to 
the site of analysis. Finally, Cr is the price of analyzing 
one sample, plus any cost, other than staff time, of the 
sample collection and handling process (e.g., chemical 
preservative). It should be noted that, regardless of 
these considerations concerning finances and ability to 
draw conclusions in the face of natural variability, some 
field (as well as laboratory) replicates must be taken for 
QA/QC purposes. If cost accounting can be done in 
this manner, monitoring program optimization can be 
performed relatively easily.

Note that (R)(S)(T) = the total number of sam-ples. 
For a given total, the three quantities can be varied so 
long as their product remains the same. If measurement 
error is larger than natural varia-tion, then adding 
replicates would reduce uncer-tainty more than adding 
stations or occasions. However, if spatial or temporal 
variation domi-nates, adding stations or occasions, 
respectively, would be a better strategy.

Optimization Examples

Example 1

The first example concerns selecting sample numbers 
to estimate mean values. Suppose three variables (A, B, 
and C) are to be monitored to establish their annual 
means at a site with 90 percent confidence. Table 5-1(a) 
gives variability from hypothetical pilot data and meas-

Figure 5-3:  Power Curves Relating number of  
Samples to Change to be detected

Source: Mar et al., 1986

σ is the standard deviation

0039864



CHAPTER 5:  AQUATIC MONITORING AND PROGRAM DESIGN 5-139

urement costs of each. Overhead cost is equal among 
designs and is not considered in the calculations. This 
example illustrates optimizing the monitoring program 
for a given budget (Designs 1 and 2) and a given level 
of assurance (Design 3):

• Design 1 – Collect three samples for each vari-
able (fixed cost of $420). What is the minimum 
error that can be attained for each variable?

• Design 2 – Collect four samples for each variable 
(fixed cost of $560). What is the minimum error 
that can be attained for each variable?

• Design 3 – A fixed error of = 40 percent of the 
mean is required for each variable. What design 
(sample numbers) provides this level of certainty 
at the minimum cost?

Table 5-1(b-d) summarizes the evaluation. Compar-
ing Design 2 to Design 1 indicates that an in-creased but 

equal number of samples would only slightly improve 
the estimate of the mean for each variable. The estimate 
for variable B would still be highly uncertain relative 
to the others. However, as Design 3 shows, allocating 
more samples to the variable with the greatest variation, 
and with the most improvement results per dollar spent, 
provides an overall more cost-effective design. With 
this design, the estimate of the mean of variable B is 
expected to improve greatly, with some increase in the 
error for variable A but little for C, at about the same 
cost as Design 2.

In most actual cases, a simple analysis like this is insuf-
ficient, since uncertainties can result from several factors, 
including measurement er-rors and spatial and temporal 
variability. Generally, an analysis should be performed 
to inves-tigate each cost and variance component and 
their effects on the design to allocate the effort among 

Table 5-1: Monitoring Program optimization Hypothetical Example for Estimation of Means

(a) Sample Costs and variability

input data variable a variable b variable C

Total cost per sample $100 $10 $30

Standard deviation (% of mean) 10 100 20

(b) design 1 (optimization for fixed budget, three samples of each variable)

variable Cost Precisiona Error (% of Mean)b

A $300 2.4 24

B $30 2.4 240

C $90 2.4 48

Total $420

(c) design 2 (optimization for fixed budget, four samples of each variable)

variable Cost Precisiona Error (% of Mean)b

A $400 2.2 22

B $40 2.2 220

C $120 2.2 44

Total $560

(d) design 3 (optimization for fixed allowable error of = 40 percent of the mean of each variable)

variable Error  
(% of Mean)

Precisionc number of  
Samplesa

Cost

A 40 4.0 3 $300

B 40 0.40 18 $180

C 40 2.0 3 $90

Total $570

Notes: a From Figure 5-2 for 90 percent confidence.
 b Error = Precision x Standard deviation.
 c Precision = Error/Standard deviation.
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sampling locations, occasions, and repli-cates. Example 

2 illustrates this type of analysis.

Example 2

The second example concerns selecting sample num-

bers to determine whether or not the mean value of a 

variable at a particular location (one station) changes 

over time. A pilot sampling program estimated the 

standard deviation at 8 units, 10 sampling occasions, 

and two replicates. The standard deviation is estimated 

to decrease or increase by 0.5 unit with each added 

or subtracted sampling occasion, respectively, and to 

decrease or increase by 0.2 unit with each added or 

subtracted replicate, respectively. Change should be de-

tectable with statistical power of 0.8. Cost components 

are: Co = $15,000; Ct = $300; Cs = $150; and Cr = 

$500. This example illustrates optimizing the monitor-

ing program for a given budget (Design 1) and a given 

level of detectability (Design 2):

• Design 1 – What is the optimum allocation of 
sampling occasions and replicates to minimize 
the detectable change for a budget of $30,000?

• Design 2 – What is the optimum allocation of 
sampling occasions and replicates to minimize 
the cost of detecting a change of 5 units or 
smaller?

Table 5-2(a-b) summarizes the evaluation. In Design 
1, reducing occasions in favor of replicates did not 
lower detectability. Increasing occasions to 16 with a 
single sample taken each time reduced detectability 
substantially. Lack of replication generally would not 
be acceptable for QA/QC purposes, and a replicate 
sample would be collected and analyzed on at least 
one sampling occasion, preferably two. A small budget 
increase or slight loss of detectability would be necessary 
to accommodate the replication. In Design 2, reducing 
occasions in favor of replicates raised cost, whereas 
increasing to 12 occasions without replication yielded 
the lowest cost. The same qualification stated for Design 
1 pertains to replication.

Table 5-2: Monitoring Program optimization Example for determination of Change

(a) design 1 (optimization for fixed budget of $30,000)

Sampling  
occasions

Replicatesa Total Samplesa Standard deviation 
(Sd)

δ/sdb δ

10 2.0 20 8.00 0.63 5.0

8 2.9 23 8.83 0.57 5.0

14 1.2 17 6.15 0.67 4.1

16 1.0 16 5.21 0.68 3.5

(b) design 2 (optimization for fixed detectability of δ = 5 units)

Sampling  
occasions

Replicatesa Total Samplesa Standard deviation 
(Sd)

δ/sdb Total cost

10 2 20 8.00 0.63 $28,150

8 3 24 8.80 0.57 $29,550

12 1 12 7.20 0.69 $24,750

Notes: aReplicates were calculated using the total cost equation for the fixed budget, which yielded replicates per 
sampling occasion, generally not an integral number. In reality replicates would be randomly assigned to 
sampling occasions to produce the approximate specified allocation between occasions and replicates.

 bFrom Figure 5-3 for 0.8 statistical power.
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description of the approach

The paired watershed approach is applicable to the 
assessment of both wet weather effects and technology 
performance and represents a means of connecting the 
two. The basic approach requires at least two watersheds, 
control and treatment, and two periods of monitor-
ing, calibration and treatment. A control watershed 
is one that experiences essentially no change during 
both monitoring periods. It is subject to year-to-year 
or seasonal variations in large-scale factors, such as 
meteorological changes and natural biological cycles, 
that are beyond the control of study personnel. A 
treatment watershed is one in which a planned change 
(the “treatment”) has been imposed between the two 
monitoring periods. This change can consist of a land 
development project that could potentially affect an 
aquatic ecosystem or application of a source control, 
or a structural best management practice (BMP) that 
could mitigate a negative effect. One control watershed 
can serve as a basis of comparison for treatments in 
different watersheds, and both types of watersheds can 
be replicated if desired.
During the calibration period, the two types of 
watersheds are treated identically, and paired data are 
collected. The basis (and implicit assumption) of the 
paired watershed approach is that these data represent 
a quantifiable relationship between the two types of 
watersheds and that this relationship is valid until a 
major change is made in the treatment watershed(s). 
The relationship is expressed as a linear regression of 
a variable measured in the (future) treatment case on 
the variable measured in the control case. It is further 
presumed that a new relationship will be established 
after application of the treatment and that this rela-
tionship can be quantified through post-treatment 
monitoring. The difference between the two relation-
ships, if demonstrable through statistical analysis, will 

constitute a measure of the treatment effect (e.g., the 
impact of the development or the effectiveness of the 
management technique). This protocol is derived from 
work sponsored by the U.S. Environmental Protection 
Agency Office of Wetlands, Oceans, and Watersheds 
and performed by the Rural Clean Water Program at 
North Carolina State University (Clausen and Spooner 
1993).

advantages and disadvantages

It should be noted that the data for the paired water-
sheds do not have to be statistically the same during 
the calibration period. Rather, it is the relationship 
between the paired observations that should remain 
the same over time, except under the influence of the 
treatment. Often, in fact, the paired data sets differ 
considerably. This difference, which is virtually inescap-
able in environmental systems, substantiates the value 
of a paired watershed approach: the technique does not 
assume initial equivalence in the two situations subject 
to comparison, which would rarely occur in reality; 
it does, however, assume a predictable relationship 
between the two.

The paired watershed approach has several other ad-
vantages besides avoiding the need to find systems that 
are initially similar in all important respects. Naturally 
variable factors such as weather are statistically control-
led over the years of study, so that observed change can 
be attributed to the treatment in a cause-and-effect 
fashion. There is no need to measure all factors that 
could conceivably cause change, since their effects are 
embedded in the relationship derived during calibra-
tion. Also, the study can be completed in a shorter time 
than is generally possible in trend studies.

At the same time, the approach has some disad-
vantages and limitations. Response to the treatment is 
likely to be gradual, extending the length and cost of 

C H a P T E R  5  a P P E n d i X

Paired Watershed Study design
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the study. Moreover, it is vulnerable to out-of-the-ordi-
nary events like floods. Although, as mentioned above, 
paired watersheds do not have to be initially identical, 
effective application of the procedure generally requires 
that they be similar and in close proximity. The results 
will be compromised if the control watershed changes 
significantly during the course of the study.

Some statistical problems can arise, but they are 
usually avoidable if recognized and ameliorated by 
the monitoring program design. If, for example, the 
calibration period is too short, serially correlated data 
can result, meaning that successive observations are 
not independent of one another. This autocorrelation 
tends to increase variance and thus affect the number 
of observations needed to detect a difference (Gilbert, 
1987; Ott, 1995). However, it is a more limiting factor 
in trend studies than in the demonstration of a differing 
relationship before and after treatment. Generally, it can 
be overcome by extending the calibration period over a 
full season, a year, or longer, depending on the objectives 
of the study. Another problem can occur if the treatment 
effect is strong enough to cause variances between 
the calibration and treatment periods to be unequal. 
Unequal variances violate the underlying assumption 
of the analysis of variance (ANOVA) procedure, which 
is applied to demonstrate the difference between the 
two relationships. Fortunately, ANOVA is robust, even 
with considerably heterogeneity of variances, so long as 
sample numbers are nearly equal (Zar, 1998).

Example applications

Following are some applications for a paired watershed 
study design.

• Response of aquatic biota to watershed develop-
ment during construction, after construction, or 
both;

• Comparison of sediment transport and deposi-
tion with two construction phase erosion and 
sediment control strategies;

• Detectability of a lawn pesticide in water and 
sediments with and without homeowner educa-
tion;

• Storm peak flows, discharge volumes, and stream 
bed incision with advanced versus conventional 
runoff retention/detention;

• Water pollutant baseflow and storm event mean 
concentrations downstream of a constructed 
wetland with urban runoff treatment compared 

to downstream of an urban area without treat-
ment;

• Fish presence and abundance downstream of a 
constructed wetland compared to the situation 
without treatment;

• Phosphorus loadings to a lake from a develop-
ment with extensive roof runoff infiltration 
versus loadings from a development with piped 
roof drainage;

• Flow quantity, water pollutants, and benthic 
invertebrate community measures in a stream 
draining a watershed with state-of-the-art source 
and treatment controls compared to a stream 
draining a watershed with the legal minimum 
stormwater management;

• Fecal coliform concentrations in shellfish tissue 
from marine bays receiving flow from water-
sheds with and without intensive animal waste 
management efforts; and

• Rapid bioassessment attributes of a stream with 
a wide, continuous, naturally vegetated riparian 
zone compared to one with a narrow, disrupted, 
poorly vegetated riparian area.

Procedure

Monitoring Program Objectives

As with all monitoring programs, the development of 
objectives to guide the program design is the essential 
first step. For paired watershed studies, the require-
ments for effective utilization of the procedure, as 
well as its limitations as set out in this protocol, have 
to be recognized and formulated objectively. Once 
developed and refined, objectives should be used as in 
any other monitoring program to specify the program 
elements.

Watershed Selection

It is recommended that paired watersheds be selected 
to:

1.  Be initially similar in physiographic and bio-
logical features, such as size, general morphology, 
slope, location, soils, and land cover;

2.  Be similar in past, present, and future human in-
fluence, except for the treatment being tested;
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3.  Be in a steady state at the outset of the study, 
meaning that they have not experienced sub-
stantial change over a number of years prior to 
the study;

4.  Be small enough to make uniform treatment 
throughout the treatment watershed possible; 
and

5.  Have a stable channel at the measurement point, 
especially for flow monitoring.

Frequently, circumstances (e.g., a development 
proposal that has been approved for a specific plot of 
land) will dictate which watershed is to be the control 
and which one is to be the treatment location. If there is 
flexibility, any possible bias can be avoided by assigning 
control and treatment status randomly, for example by 
coin toss.

Calibration Period

Perform the monitoring program designed for the 
calibration period and obtain a data set of paired obser-
vations in the control and future treatment watersheds. 
Analyze the data as follows. It is most convenient to 
use a computerized statistical analysis package for most 
of the calculations.

1.  Test to determine whether or not the data 
are normally distributed using a procedure 
such as the Schapiro-Wilk test (Zar, 1998). If 
the distribution is not normal, logarithmically 
transform the data and test for normality again. 
Most water quality and hydrologic data associ-
ated with stormwater runoff have been found 
in previous investigations to be log-normally 
distributed (Novotny and Olem, 1994). In the 
absence of testing, this distribution is usually a 
safe assumption for this type of data.

2.  Using the log-transformed data, test for the 
equality of variances between watersheds using 
the F-test (Zar, 1998).

3.  Examine residual plots to check for independ-
ence of errors (Zar, 1998).

4.  Derive regression equations for each measure-
ment variable (e.g., flow, water quality concentra-
tion or mass loading, a biological variable) in the 
form:

T = b0 + (b1)(C) + e

where T and C are the logarithms of values of meas-

urement variables for future treatment and control 

watersheds, respectively; b0 and b1 are regression 

coefficients representing intercept and slope, respec-

tively; and e is the residual error.

5.  Test the statistical significance of the regression 
relationships by ANOVA. The test assumes that 
regression residuals are normally distributed, 
have equal variances between treatments, and 
are independent, as tested in Steps 1-3. If a 
relationship is not significant, either additional 
calibration monitoring should be performed to 
attempt to derive a significant relationship, or the 
variable should be discarded in favor of another 
one with a significant relationship.

6.  Test to determine if sufficient calibration sample 
numbers have been collected to detect a differ-
ence of a given size, should one occur during 
treatment.

a.  Decide on the fraction, f, of the mean value of 
the measurement variable during the calibration 
period that should be detectable after treatment. 
Base the selection on the objectives of the study, 
experience, and feasibility. The smaller the de-
sired detectable difference, the more samples will 
be required in both calibration and treatment 
periods.

For example, if a pollutant event mean con-
centration (EMC) in a stream is EMC1 = 30 
µg/L before treatment, and the goal is to reduce 
EMC to EMC2 = 10 µg/L by installing a BMP, 
f = 0.67 represents the change that needs to be 
detected to determine whether or not the goal 
was achieved. There is no point in specifying a 
smaller f, at the cost of more sampling, for this 
objective.

b.  Express the difference, d, that is to be detected 
in EMC1 as d = (f)(log EMC1), since the data 
have presumably been log-transformed.

c.  Obtain the mean square residual variance, Syx
2, 

from the regression significance test performed 
in Step 5.

d.  Obtain the F-statistic from statistical tables. For 
n1, the degrees of freedom for the numerator 
mean square, use (a –1), where a is the number 
of watersheds. If a control/treatment pair is 
being studied, (a – 1) = 1. If a control and two 
treatment watersheds are being investigated, (a 
– 1) = 2, etc. For n2, the degrees of freedom for 
the denominator mean square, use (n1 + n2 – a), 
where n1 is the number of samples taken during 
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the calibration period and n2 is the number of 
samples to be taken during the treatment period 
(assumed at this point to be equal to n1 for one 
treatment watershed, 2 x n1 for two treatment 
watersheds, etc.). For a, the probability of the 
Type I error, it is most common to use 0.05.

e.  Compute the ratio Syx
2/d2.

f.  Compute the quantity: [(n1)(n2)/(n1 + 
n2)]{1/[F(1 + (F/(n1 + n2 – 2)))]}.

g.  If the ratio computed in Step d is greater than 
the quantity computed in Step e, there are an 
insufficient number of samples to detect the 
specified difference. In that case, it is necessary to 
elect some combination of the following strate-
gies: (1) specify a larger detectable difference, if 
consistent with objectives; (2) schedule more 
calibration period samples; and/or (3) schedule 
more treatment period samples.

7.  Test to determine if residual errors about the 
regression are smaller than the expected BMP 
effect, which indicates how much deviation 
from the calibration regression is necessary for 
the treatment data to be significantly different.

Treatment Period

Perform the monitoring program designed for the 
treatment period and obtain a data set of paired observa-
tions in the control and treatment watersheds. Analyze 
the data as follows, again using a convenient statistical 
analysis package.

1.  Derive new regression equations representing the 
treatment period for each measurement variable 
(e.g., flow, water quality concentration or mass 
loading, a biological variable) in the same form 
as for the calibration period.

2.  Perform the same tests on the data as specified 
in Steps 1-3 for the calibration period.

3.  Test the statistical significance of the treatment 
regression relationships by ANOVA. The test 
assumes that regression residuals are normally 
distributed, have equal variances between treat-
ments, and are independent, as tested in Step 2. If 
a relationship is not significant, either additional 

treatment monitoring should be performed to 
attempt to derive a significant relationship, or the 
variable should be discarded in favor of another 
one with a significant relationship.

4.  Perform an analysis of covariance (ANCOVA) 
comparing the calibration and treatment regres-
sion relationships. This analysis will demonstrate 
the significance of the differences between 
calibration and treatment regression equations 
overall and between their slopes and intercepts. 
The treatment effect is considered to be sig-
nificant if these differences are significant, but 
insignificant (at least under the test conditions) 
otherwise.

Displaying and Interpreting Results

It is useful to graph deviations from expected values as 
if there were no treatment effect as a function of time 
during the treatment period. There is often interest in 
expressing the percentage difference in mean values 
with and without treatment, especially to express 
the effectiveness of a BMP. The analyses should be 
performed as follows:

1.  Compute expected values without treatment 
from the calibration regressions.

2.  Subtract the values from Step 1 from the ob-
served values in the treatment watershed.

3. Plot versus time, obtaining a graph that visually 
illustrates the trend created by the treatment 
effect.

4. Compute the means of expected values without 
treatment, found in Step 1, and the means of 
observed values in the treatment watershed. 
Then find the percentage increase or decrease 
compared to the expected mean represented by 
the observed mean. It is not appropriate to make 
this calculation based on the observed values in 
the control watershed during either the treat-
ment or calibration period, because generally, 
the control and treatment watersheds are not 
equivalent, even without the treatment effect.
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Flow Monitoring

introduction

Flow, or discharge, is a basic hydraulic characteristic af-
fecting morphological development of stream channels, 
flooding behavior, bed and bank erosion, and sediment 
deposition. It therefore is a principal governing factor in 
habitat development. Furthermore, flow directly affects 
aquatic organisms through its velocity, against which 
fish must swim and non-motile organisms maintain 
their attachment. Flow is expressed in terms of its 
instantaneous rate, volume per unit time in units such 
as meters/second (m/s) and feet/second (ft/s), and the 
total volume over a designated period of time.

Measurements of flow rate, volume, or both are 
needed for many purposes in urban water resources 
work. Hydrologic studies require these data to deter-
mine the generation of surface runoff in response to 
precipitation. Water quality investigations need flow 
measurements to estimate pollutant mass loading (mass 
per unit time), the product of pollutant concentration 
and flow rate. Biological tasks sometimes need flow 
information for purposes such as assessing if minimum 
instream flows required for biota are being provided.

Performing these monitoring tasks can require 
flow measurement in controlled or uncontrolled 
open channels. In hydraulics, an “open channel” is any 
conveyance where flow is not constrained or under 
pressure. Therefore, closed pipes and culverts are open 
channels if they are not flowing full, a normal situation 
in runoff conveyance systems. When the geometry is 
regular and absolutely stable, the conveyance is termed 

“controlled,” as in pipes, culverts, many lined ditches, 
and channels where a weir or flume can be installed. 
Otherwise, the channel is “uncontrolled,” the situation 
usually found in natural streams.

Controlled open channel flow monitoring is per-
formed using some type of flow meter. Flow meters 
actually detect stage and convert that reading to flow 
rate using an equation. In controlled flow, the equation 
is a standard formulation for the primary flow control 
device.

Flow meters are also used in long-term gauging of 
uncontrolled channels, if there is a way to relate stage 
sensed by the meter to discharge. In streams and rivers, 
the relationship is generally, according to a stage-dis-
charge relationship developed at a location, expected 
to remain stable. If a continuous gauging record is not 
needed to achieve the monitoring objectives, a staff gage 
in conjunction with a stage-discharge relationship pro-
vides the observer with a flow rate estimate. In smaller 
conveyances, discharge is usually estimated from stage 
readings using the standard equation of open channel 
flow, Manning’s equation. For short-term monitor-
ing and developing a stage-discharge relationship in 
uncontrolled channels, the options are measuring with 
a current meter or a tracer.

There are also situations in urban water resources 
monitoring programs where pipes are submerged or 
flow full; in other words, they are not open channels. 
In these situations, which are often termed surcharged 
pipes, different equipment and measures must be used. 
While many types of flow meters exist for these pres-
surized flows, the most appropriate ones for situations 
encountered in urban water resources monitoring are 
ultrasonic Doppler and electromagnetic devices.

C H a P T E R  6

Physical and Chemical Monitoring
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Flow Surveys in Uncontrolled 
open Channels

Current Meter Method

Current meters measure flow velocity. Their use 
involves measurements in a number of segments across 
the channel and at one or two depths, depending on 
the total depth. Flow rate can then be estimated as 
the product of velocity and segment cross-sectional 
area and summed over all segments. A series of such 
determinations over time allows approximation of 
total flow volume during the period. The current 
meter method is most appropriate in natural streams 
and other relatively wide-open channels that can be 
divided into a number of segments. The technique is 
less accurate in very narrow channels that cannot be so 
subdivided, because the banks create edge effects that 
exert disproportionate influence. If narrow channels 
cannot be controlled using a weir or flume, flow rate 
can be estimated using Manning’s equation (covered 
under Using Flow Meters in Controlled and Uncontrolled 
Open Channels).

Relating flow rate estimates over a range of flow 
conditions to water surface elevation produces a stage-
discharge relationship. This relationship then allows 
calibrating a flow meter for continuous gauging or a staff 
gage for non-automated readings. The problem is that 
it is difficult to perform enough current meter surveys 
to generate a complete stage-discharge relationship, 
particularly with the difficult working conditions and 
relative rarity of high-flow events.

Newer current meters are digital, while mechanical 
meters are still in use too. Whatever current meter is 
selected, it should be able to measure velocities down 
to 0.03 m/s (0.1 ft/s) in depths as little as 0.1 m (0.3 
ft), preferably less. All meters must be recalibrated at 
least once a year.

Mechanical current meters are simple and durable 
instruments. Some newer mechanical meters measure 
stage and velocity simultaneously, eliminating the need 
for calculating a stage-discharge relationship (Burton 
and Pitt, 2002). Direct-reading, digital instruments 
automatically calculate flow rate in the segment using 
mean velocity at each measurement point and the 
segment cross-sectional area of the subsection. The 
most advanced digital current meters use Doppler 
measurements of sonic pulses reflected as sound waves 
from particles in the water moving toward the meter. 
These meters have been more expensive and less durable 
than alternative instruments but have improved in 
these respects recently (Burton and Pitt, 2002). Figure 
6-1 pictures a propeller-type instrument with digital 
readout. Refer to Appendix A to this chapter for the 
recommended measuring procedure using a current 
meter.

Proper site selection improves the accuracy of flow 
measurements at all discharge levels. Consider the 
following criteria when establishing a discharge meas-
urement station. However, all criteria listed can rarely 
be met. Be aware of the site’s limitations and possible 
effects on measurement. The station should be located 
in a channel reach (i.e., longitudinal section) with the 
following characteristics:

Figure 6-1: Turbo-Propeller digital Current Meter

Presented as an example only and does not 
constitute endorsement of the product by the 
U.S. Environmental Protection Agency or the 
North American Lake Management Society
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• Generally, the channel should be straight for 
100 m (328 ft) upstream and downstream of 
the measuring location; for smaller streams of 
only a few meters in width, the straight section 
should be at least 20 times the width upstream 
and downstream.

• Flow should be confined to one channel at all 
discharge stages (i.e., the channel should contain 
no surface or subsurface bypasses).

• The bed should be subject to minimal scour and 
relatively free of plant growth.

• Banks should be stable, high enough to contain 
maximum flows to be measured, and free of 
brush.

• The station should be located at a sufficient 
distance upstream so that flow from tributaries 
and tides does not affect stage-discharge meas-
urements.

• All discharge stages should be measurable within 
the reach, but it is not necessary to measure low 
and high flows at the same cross section within 
the reach.

• The site should be readily and safely accessible.

The specific cross section in which a station is lo-
cated within a channel reach should have the following 
characteristics:

• Banks should be relatively high and stable.

• The channel should be straight with parallel 
banks.

• Depth and velocity must meet minimum 
requirements for the method and instruments 
used.

• The bed should be relatively uniform, with 
minimal boulders and without heavy aquatic 
growth.

• Flow should be uniform and free of eddies, slack 
water, and excessive turbulence.

• Sites should not be located downstream of areas 
with rapid changes in stage or velocity.

Tracer Methods

Tracers include biodegradable, non-toxic, fluorescent 
dyes and salts that are detectable by photometric and 
conductometric measurements, respectively. Rhodam-
ine WT fluorescent dye has been a common choice, 
because it has a lower detection limit, is less toxic, has 

lower sorption to particles, and decays more slowly 
than other options (Burton and Pitt, 2002). Flow rate 
is calculated from the tracer’s travel time or degree of 
dilution.

Although tracer surveys can be less convenient and 
more time-consuming in natural waters compared to 
current meter methods, they are more precise (Burton 
and Pitt, 2002). Tracers can be indispensable in shallow 
streams, especially those with irregular bottoms where 
traditional current meters are difficult or impossible to 
use. Other applications of tracers are the measurement 
of transport and diffusion of discharge into receiving 
waters and the determination of retention time.

Flow Meters in Controlled and 
Uncontrolled open Channels

Where the water surface in an open channel is perfectly 
parallel to the channel bottom, the flow is termed “nor-
mal.” A primary control device, such as a weir or flume, 
is usually needed to produce normal flow. Where it 
exists, an automatic, recording flow meter programmed 
with a standard weir or flume equation can be used to 
register flow rates and volume. Otherwise, the channel 
is uncontrolled, and the water surface has an irregular 
profile. In this situation, using a flow meter requires 
programming into the meter a stage-discharge relation-
ship derived either from a current meter or tracer survey 
or, more commonly, Manning’s equation.

Flow meters detect stage in several different ways. 
Most common in urban water resources monitoring are 
meters that sense depth by releasing a regularly spaced 
stream of air bubbles at the channel invert and detecting 
the back pressure resisting the bubble release, which 
varies with depth as a consequence of the static head of 
water (Figure 6-2). This type of meter is relatively easy 
to use and is usually not affected by wind, turbulence, 
foam, air temperature gradients, or drying between 
events. However, it is susceptible to error when current 
velocity exceeds 1.5 to 1.8 m/s (5 to 6 ft/second), a 
result of the Bernoulli effect of pressure drop around 
an obstruction in high velocity flow. Also, this meter 
should not be used when the channel bottom slope 
exceeds 5-7 percent.

Three other methods of sensing depth are also in 
fairly frequent use (see Figure 6-2): (1) the shaft encoder, 
a counter-weighted float on a pulley that sends an elec-
tronic signal to a data logger; (2) the pressure transducer, 
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which converts static pressure to an electronic signal 
transmitted to a data logger, and (3) the ultrasonic sensor. 
These flow meters can also control an automatic sampler 
to collect flow-proportional composite samples. The 
shaft encoder requires a standpipe housing removing it 
from the influence of velocity. Pressure transducers can 
be upset by contaminants, drying between events, and 
sudden temperature changes. A number of agents can 
interfere with an ultrasonic sensor, including surface-
fouling materials or organisms, wind, noise, turbulence, 
foam, and air temperature gradients. Compensation 
routines and shifting from sound to the electromagnetic 
spectrum can alleviate some of these problems. All these 
options should only be used in preference to a bub-
bler-type meter where these interferences are absent or 
can be countered in some way. They do offer possible 
alternatives for high velocity flows.

In non-normal flow, Manning’s equation is usually 
employed to estimate flow rates from a stage record, in 
preference to developing a stage-discharge relationship 
with current meter measurements. As pointed out earlier, 
covering the full flow range and accuracy in relatively 
small channels is problematic with current meters. The 
fundamental form of Manning’s equation is:

Q = A RO.67s0.5/n

where: Q = Flow rate (m3/s);

A = Channel cross-sectional area (m2);

R = Hydraulic radius (m) = A/wetted perimeter;

s = Water surface slope (m/m); and

n = Manning’s roughness coefficient (dimensionless).

In the English system of units, a multiplier of 1.49 on 

the right side of the equation gives Q in ft3/s if geo-

metric variables are in ft or ft2:

Q = 1.49 A RO.67 s0.5/n

Because of uncertainties in estimating slope, depth, 
and n, the latter of which comes from textbook tables, 
the accuracy obtained from using Manning’s equation 
is not as great as with a weir or flume. In addition, care 
should be taken when using the equation for low-flow 
events, when channel roughness, and therefore n, have 
more influence than in higher flow. When using Man-
ning’s equation as the basis for flow rate determination, 
place the selected stage sensor in the channel where:

• The cross section is uniform;

• The slope and roughness are constant;

• The channel is free of rapids, bends, abrupt falls, 
contractions, expansions, and backwater; and

• The channel is straight for at least 60 m (200 ft) 
upstream.

Because of uncertainties in estimates of slope, depth, 
and roughness, flow rate determinations using Manning’s 
equation can lack accuracy, especially in an irregular 
geometry like a natural stream. Also, using Manning’s 
equation is best avoided when measuring flow in chan-
nels that convey high solids loads, generally flow quite 
shallow, or both.

The options are to use a weir or flume, preferably, or 
to calibrate a stage-discharge relationship from current 
readings. These options are easier if the conveyance is 
above ground. If the flow in question is confined in a 

Figure 6-2: bubble Flow Meter, Shaft Encoder, and Pressure Transducer

Shaft Encoder

Pressure Transducerbubbler Flow Meter

Presented as examples only and does not constitute endorsement of the products by the U.S. Environmental Protection Agency or the North American Lake Management Society
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pipe or culvert, it may be possible to obtain a flume 
that can be inserted in an existing manhole or, more 
expensively, to install a plastic manhole that contains a 
flume. These devices are made in a number of different 
flume sizes and types.

Weirs and flumes are devices designed to establish 
a predictable and accurate relationship between flow 
and stage by controlling hydraulic conditions at the 
measurement point. Basic textbooks on fluid mechanics 
and hydraulics present standard equations to convert 
stage readings to flow rate. They also cover control 
device installation and other conditions that must exist 
to maximize accuracy.

A weir is a planar object, usually a vertical plate, built 
across the channel so that water flows over the top edge 
or through a regular opening (notch). The three most 
common opening geometries are rectangular, trapezoi-
dal (known as a Cipoletti weir), and triangular (V-notch) 
(Figure 6-3). Each type has a unique discharge equation 
linking flow to water height above the notch low point, 
which is programmed into the software of the flow 
meter. Weirs are easily fabricated from inexpensive 
materials and can be used in an irregularly shaped chan-
nel, a situation in which a standard equation would be 
difficult to apply reliably. On the other hand, weirs can 
retain sediments that alter the environment, and they 
can cause flooding and overflow past the notch with 
higher than expected flow, invalidating the weir equa-
tion. Also, free fall of water over the weir is a prerequisite 
for validity. Weirs are often inappropriate in a natural 
stream because of potentially negative biological effects, 
especially blockage of fish movements.

A flume is a specially built reach of channel, some-
times a prefabricated insert, that has a converging section, 

a throat, and a diverging exit section. The flume’s area, 
slope, or both are designed to differ from those of the 
channel, inducing velocity increase and corresponding 
water surface level change. Flumes are less subject than 
weirs to problems with sediment deposition, flooding, 
and overflow. Several flume configurations are available 
off the shelf, with the H flume being the most common 
because of proven performance, relatively low cost, and 
a wide range of relatively accurate measurement capa-
bility at flows commonly experienced in urban water 
monitoring (approximately 0.01 to 1 m3/s = 0.35 to 35 
ft3/s). H flumes (Figure 6-3) are available from suppliers 
for typically encountered ranges. Designs are also avail-
able for smaller flows (HS flume) and larger ones (HL 
flume). Like weirs, each flume type has a characteristic 
discharge equation that can be programmed in the flow 
meter. It is usually impossible or inadvisable to mount 
a flume in a natural stream.

Surcharged Pipe instrumentation

Ultrasonic Doppler velocity sensors measure the shift 
in frequency of waves reflecting off particles in the 
flow and convert the measurements to an estimate of 
the average particle velocity. High or changing solids 
concentrations, air bubbles, and foulants can interfere 
with them.

Electromagnetic velocity sensors operate under 
Faraday’s principle, in which a conductor (water) mov-
ing through an electromagnetic field generates a voltage 
proportional to the velocity. They are less subject to the 
problems affecting ultrasonic meters but can be upset 
by electrical noise.

v-notch Weir

Figure 6-3: v-notch Weir and H-flume (with instrument Shelter)

H-flume (with instrument Shelter)
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There is no alternative to using one of these instru-
ments in a surcharged case. They can also be used in 
open channel flow and are generally more accurate than 
flow meters relying on a stage-discharge relationship. 
However, their purchase cost is higher.

Water Quality Monitoring

introduction

The essential tasks in sampling natural waters and runoff 
are to obtain a sample that properly represents the water 
of interest according to the program objectives, and to 
prevent its deterioration and contamination before and 
during analysis. These tasks break down into sample 
collection, sample handling, sample analysis, and quality 
assurance/quality control (QA/QC). Sample collection, 
in turn, involves considerations of what, where, and 
when to sample; how many samples to take; and how 
to sample. Thoughtful, thorough planning and per-
formance of these steps should produce representative 
samples and fulfil the objectives. The following section 
outlines how to organize these tasks. At the end, it also 
covers data analysis.

In preparing for sampling, a good, helpful laboratory 
can save a lot of work and ensure that field personnel are 
properly equipped to take valid samples in return for the 
business. Many states now certify laboratories for water 
quality analysis. A lab should be chosen based on ex-
perience or trusted recommendations. When preparing 
for sampling, ask the laboratory to provide the proper 
sample containers for the analyses they will perform 
and (of crucial importance) to clean those containers 
as designated in U.S. Environmental Protection Agency 
(1983) and American Public Health Association (1998) 
procedures to avoid contamination that will invalidate 
the sample. Obtain one or more coolers that will be 
adequate in size to transport all samples on ice after 
collection until they reach the laboratory.

A single container can typically be used to hold 
samples that will be analyzed for several variables with 
compatible preservatives. For example, conductivity, pH, 
total suspended solids, and turbidity analyses can usually 
be performed on samples from one container, and all 

nutrient analyses can usually be performed on samples 
from a second container. Appendix B specifies sample 
containers for common water quality variables as well 
as other information that will be considered later.

Preparations should also consider QA/QC, covered 
in detail below. At the preparation stage, it is necessary 
to pick up extra containers for field replicates and field 
blanks. A field replicate is a repeated sample, taken at 
exactly the same spot in exactly the same way, im-
mediately after the primary sample. The general rule 
is to select randomly 5 to 10 percent of samples for 
field replication. The random selection can be made 
by assigning each sampling location and occasion an 
identifying number and then using a random number 
generator on a calculator to pick the 5 to 10 percent 
to be replicated. A field blank is simply a container of 
distilled water that is carried into the field and returned 
to the laboratory without disturbance. Its purpose is 
to indicate if transport has introduced contamination 
to samples. The field blank should be part of the lab’s 
standard QA/QC procedures for pathogen samples and 
sometimes for nutrient work.

Sampling personnel should give close attention to 
safety considerations. Some key ones are:

• Do not allow effluents, contaminated receiving 
waters, sharp underwater objects, or chemical 
reagents to contact skin; use rubber boots and 
gloves.

• Do not enter confined spaces, which may have 
inadequate air flow and concentrated harmful 
gases. If the objectives require sampling in such 
areas, obtain the services of a crew with special 
training and all of the right equipment.

• Use a proper tool to remove manhole covers, 
and never leave an open manhole unattended.

• Wear a hard hat if there is any possibility of falling 
objects.

• Wear a reflective vest if there is traffic near the 
sampling area, and set up rubber traffic cones if 
necessary to divert vehicles far enough away.

• When sampling, do not enter a channel with a 
velocity greater than 75 cm/s (2.5 ft/s) or deeper 
than waist height; sample from a bank or bridge 
instead.  Have a safety rope ready in all cases 
when personnel enter the water.
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Sample Collection

What and Where to Sample

Once monitoring objectives are well defined, what and 
where to sample are fairly straightforward considera-
tions; one samples the water body or runoff stream at 
the place or places where information can answer the 
questions represented by the objectives. The principal 
consideration in this regard comes up when paired 
sampling is performed. As pointed out in Chapter 5, 
pairing monitoring stations is advantageous in reducing 
or eliminating the confounding effects of variability on 
interpreting results. Paired stations can be on different 
water bodies or different points on the same water body, 
one affected and one unaffected by a certain condition. 
Paired stations must be selected carefully to be as similar 
as possible in all respects except the effect being studied. 
Refer to the appendix to Chapter 5 for guidance in 
station selection and other aspects of paired monitoring 
program designs.

When to Sample

Deciding when to sample is a key and intricate 
consideration in obtaining representative samples that 
will serve the defined monitoring program objectives. 
Natural water bodies and stormwater runoff experience 
substantial variability over time. This variability must 
be accounted for to get reliable answers to the ques-
tions the program sets out to answer. The chief sources 
of temporal variability over extended time spans are 
seasonal changes and stochastically varying meteoro-
logical events. Over shorter time intervals, variability 
is a function of such phenomena as diurnal light and 
temperature fluctuations and differing precipitation 
intensity during the course of storms.

To make good decisions about when to sample, there 
is simply no substitute for working out beforehand what 
one wants to learn and, following this, what conditions 
must be observed to gain the desired knowledge. In 
most cases, an appropriate sampling schedule will not 
be uniform over time, since the events creating the 
conditions of interest are very rarely uniform either. It 
will therefore almost always be necessary to emphasize 
certain periods over others to accomplish the objectives 
within cost limitations. In a stormwater runoff study, for 
instance, emphasis might be placed on times of highest 

runoff, when pollutant delivery is greatest, and of lowest 
flow, when pollutants concentrate most.

Since stochastic meteorological events drive many of 
the cases of interest in urban water resources monitoring, 
randomly selecting sampling occasions should be seri-
ously considered. For estimating total suspended solids 
concentrations and mass loadings, Leecaster, Schiff, and 
Tiefenthaler (2002) compared two random sampling 
program designs versus three schemes stratified by season 
or storm size. They found that simple random sampling of 
all storms or of medium and large storms had the lowest 
standard error and the least bias in estimating concentra-
tions, although these designs yielded no advantage in 
loading estimation.

While randomization can be appropriate in many 
situations, the program may be best served by having 
some limiting criteria. For example, it would not be a 
good use of resources to mobilize for sampling every 
storm, when some would not have enough precipitation 
to produce runoff, and some would come with a very 
short dry period since the preceding runoff. The best 
course could be to deviate from strict randomization to 
attain an emphasis that best serves objectives. This strategy 
would be a stratified random design. For the example of 
emphasizing periods of highest and lowest runoff, the 
stratification would allocate more samples to each of these 
intervals than to times of intermediate flows. The storms 
within each period would then be selected randomly.

In general, then, it is a practical necessity to have 
weather forecasts to target the most productive sampling 
times for the given objectives and anticipate their start. 
Weather service or university websites, an independent 
weather forecasting consultant, or some combination of 
these can be used for this purpose. Since it is very difficult 
to predict accurately the depth, intensity, and duration 
of rainfall, it is recommended that the monitoring team 
be prepared to work during any storm that has a high 
probability of generating the amount and pattern of 
rainfall designated for sampling.

Criteria for storms that will be targeted for sampling 
are commonly established according to the following 
factors: minimums in rainfall quantity anticipated to be 
necessary to produce enough runoff to sample, storm 
duration, and antecedent period without measurable 
rain. How these criteria should be set numerically 
depends on local experience, hydrologic modeling, or 
both. Somewhat typical criteria, as minimums, are 0.15 
to 0.25 inch (4 to 6 mm) of expected rain, 1 to 3 hours 
in duration, and 48 to 72 preceding hours without 
measurable rain.
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A related issue is how long to continue monitoring. 
An outer limit for many programs relying on sample 
composites over time is 24 hours, because maximum 
holding times prescribed for some constituents in 
water will be exceeded if processing does not start 
shortly beyond that point. If the quantities of interest 
are relatively stabile, though, the time can be extended 
to get more complete coverage of a hydrograph. The 
minimum sampling time is best judged in terms of col-
lecting a minimum number of aliquots in a composite 
and covering a designated minimum proportion of a 
total hydrograph before flow returns to the pre-existing 
condition. Typical criteria are at least 8 to 12 aliquots 
and 75 to 90 percent of the hydrograph.

How Many Samples to Take

Another issue that affects representativeness in sampling 
is the question on how many different occasions to take 
samples at each site. This decision is highly influenced 
by the available budget as well as by the objectives. 
Making the decision is a classic use for the statistically 
based methods for choosing sample numbers presented 
in Chapter 5.

The main difficulty in using these statistical methods 
concerns the pilot data set, which must be available to 
define variability. Site-specific data are often not avail-
able, and even reliable data from a similar setting may be 
lacking. Therefore, the temptation to use more arbitrary 
rules to select sample numbers is strong. Professional 
judgment based on extensive local experience is the 
best fallback if there are no suitable pilot data. Site- and 

case-specific factors have a strong bearing on the sample 
size necessary to meet the program’s objectives.

Thompson et al. (1997) randomly selected from 
historical highway runoff records to create alternative 
test sequences of runoff events. They calculated mean 
concentrations of total suspended solids, total dissolved 
solids, total organic carbon, and zinc, as well as their 95 
percent confidence intervals. The researchers compared 
results from these test monitoring programs with the 
actual sequences to see how quickly the sample mean 
approached the mean of the population established 
historically. They found that estimates of the means 
became approximately constant after 20 samples and 
that variances also stabilized. While Thompson et al. 
(1997) concluded that approximately 15 to 20 samples 
are required to provide reasonable mean concentration 
estimates of these water quality variables, they also 
cautioned about the possible influence of factors like 
seasonality on the numbers and allocation of samples.

How to Sample

General Considerations

Water can be collected manually or with automatic 
samplers in several ways, each with advantages and 
disadvantages:

• Grab samples – collected once per sampling 
occasion at a location, usually manually;

• Discrete samples – collected at a series of specific 
points in time at a location;

Figure 6-4: Multiple-variable Probe and data logger

Presented as an example only and does not 
constitute endorsement of the product by the 
U.S. Environmental Protection Agency or the 
North American Lake Management Society
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• Composite samples – made up by combining 
a number of samples taken at different times or 
locations (vertically or horizontally distributed) 
to represent a time interval or a spatial area; 
and

• Continuous samples – made up by collecting 
a fraction of all passing flow to produce an 
uninterrupted composite sample.

Grab sampling is low-cost but tends not to be very 
representative because of the temporal and spatial vari-
ability usually associated with urban water resources and 
stormwater runoff. Thorough coverage with discrete 
samples provides the most complete picture of water 
quality but creates a large and often unaffordable 
analytical burden.

Continuous sampling is entirely feasible, using single- 
or multiple-purpose electronic probes and associated 
recording instrumentation (termed datasondes), for a 
number of variables: dissolved oxygen, temperature, 
pH, conductivity, salinity, total dissolved solids, and 
oxidation-reduction potential (Figure 6-4). For other 
variables, continuous sampling is problematic because 
many substances are impossible to detect electronically 
at environmental concentrations. Samples must usually 
be accumulated in an automatic sampler, retrieved, and 
delivered to a laboratory for analysis. This rather labor-
intensive process might be manageable for variables with 
relatively long allowed holding times, but it is usually 
impracticable for those that must be filtered, analyzed, 
or both while very fresh. In these cases, which represent 
much of the monitoring of urban water resources and 
runoff, the best strategy is often to take a composite 
sample over a period of hours and repeat it on other 
occasions to form a representative database that meets 
objectives.

With composite sampling being a mainstay in 
urban water monitoring, the basis for compositing is 
an important question. Given the temporal variability 
that usually occurs, collecting aliquots for the composite 
at equal time intervals is generally not representative. 
A much better basis is compositing in proportion to 
flow; i.e., weighting individual samples in the composite 
in direct proportion to how much of the total flow 
they represent. For this purpose, usually a flow meter 
is used in conjunction with an automatic sampler, 
which triggers sample collection according to flow 
registration. The section Automatic Samplers: General 
Considerations below further discusses flow-proportional 
compositing. If there is a flow record, it is possible to 

produce flow-proportional composites manually. Then 
flow-proportional subsample volumes are extracted 
from samples previously taken at equal time intervals 
and combined.

Whether water samples are taken with manual or 
automatic samplers, care should be taken to select 
equipment that does not change the characteristics 
of the sample through contact with parts made of 
contaminating materials. Modern automatic water 
samplers use Teflon, stainless steel, and non-reactive 
plastics in tubing and other parts that come in contact 
with sample water.

An important consideration in sampling is to obtain 
sufficient quantity for the anticipated analyses. In 
manual sampling, it is normally easy to collect more than 
enough volume. Quantity becomes more of an issue 
in setting up automatic samplers, both to represent the 
event well and collect sufficient volume. The section 
Automatic Samplers: Programming Considerations below 
covers how to resolve this issue. Appendix B gives 
amounts required for common analyses. It is always a 
good idea to collect excess sample volume, if possible, 
to allow for rinsing instrument sensors with the sample 
itself, replicating analyses for QA/QC purposes, and re-
analyzing if QA/QC criteria are violated. The best rule 
is to collect 2.5 times the total recommended volume 
for all anticipated analyses, but actually obtaining that 
quantity may not be possible in automatic sampling.

In addition to the duties associated with collecting 
samples, personnel visiting sampling stations should 
always take copious field notes. These observations are 
often invaluable later in understanding and interpreting 
results. The records should include, as appropriate:

• Date;

• Time of sample collection or visit;

• Name(s) of sampling personnel;

• Weather and flow conditions preceding and 
during visit;

• Number and type of samples collected;

• Calibration results for field instrumentation;

• Field measurements;

• Log of photographs taken;

• Comments on the working condition of the 
sampling equipment;

• Deviations from sampling procedures; and

• Unusual conditions (e.g., water color or turbidity, 
presence of oil sheen, odors, and land distur-
bances).
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Manual Sampling

While automatic samplers are now more used in urban 
water work, they are much more expensive than manual 
samplers, still require substantial operator attention, 
and cannot be used in all situations. Manual samplers 
are still the necessary or better choice for sampling 
lakes and rivers that are relatively wide, deep, or both. 
They also give the flexibility to cover more locations 
than automatic samplers, which require a considerable 
installation effort.

Most manual samplers are one of two types: simple 
dipper pails (Figure 6-5) or cylinders with open ends 
that are shut with a remotely operated messenger trip-
ping closure lids. Several designs of the second type 
have long been on the market, two common ones being 
the Van Dorn (Figure 6-5) and the Kemmerer bottles. 
Samplers of this type are typically cylinders lowered into 
the water with both end closures held open. When the 
sampler reaches the desired depth (determined from 
a marked line attached to it), a messenger is dropped 
down the line to trip the closure mechanism. The 
sampler is then drained through a spigot into sample 
bottles. Sample bottle rinsing can be accomplished by 
overflowing two or three bottle volumes. In recent years, 
these standbys have been redesigned, using materials that 
will not contaminate samples intended for analysis of 
metals and organic chemicals. Manual pump samplers 
are also available, generally for use in fast currents from 
a bridge.

In the case of streams, rivers, ditches, and other 
channels, it usually must be assumed for practicality 

that relatively homogeneous conditions prevail over the 
width and depth dimensions of the water. Small systems 
are generally more homogeneous than large ones. As a 
result of this assumption, samples for water quality in 
flowing channels are usually collected in midstream and 
at one depth. In the absence of any special considera-
tions, collection at half of full depth is recommended. 
Environmental conditions in channels can differ 
longitudinally and with changing flows. These condi-
tions especially affect particle transport (see ‘Special 
Considerations for Sampling Solids’ below). Therefore, 
sampling programs often require multiple stations and 
sample collection in a range of flow conditions in dry 
and wet weather.

Most channel sampling is conducted on foot in 
shallow flows. When wading, the individual collecting 
samples should face upstream. This orientation mini-
mizes contamination of the sampled water that would be 
caused by the sampler’s presence. The container should 
enter the water with the opening down to minimize 
collection of material from the surface layer. Unless a 
preservative has been added to the sample bottle before 
collection, it should be rinsed with two or three volumes 
of water by filling and totally emptying the sample bottle 
several times before capping. Several dip samples should 
be collected and composited.  If the protocol for for the 
intended analyte(s) calls for adding a preservative to the 
sample bottle, it should be tilted down just slightly from 
the horizontal and should not be rinsed.

When sampling on foot is impossible or unsafe, 
some device must be lowered from overhead to reach 
the water. If a bridge spans a large channel, a Van Dorn 

Figure 6-5: Polyethylene dip Sampler, Swing Sampler, and van dorn bottle

Polyethylene 
dip Sampler Swing Sampler van dorn bottle

Presented as examples only and does not constitute endorsement of the products by the U.S. Environmental Protection Agency or the North American Lake Management Society
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or similar sampler can be used if the current is not 
too great. In higher currents, a weighted, stainless steel 
bucket can be lowered on a line to a depth of 30 cm 
(1 ft) below the surface and then raised.

Other considerations prevail when sampling standing 
or tidal waters. When sampling a freshwater reservoir 
(e.g., a lake or wastewater lagoon) or relatively static 
estuary deeper than about 2 meters (6 ft), it is necessary 
to take into account the possibility of thermal stratifica-
tion and the consequent variation in environmental 
conditions with depth. Depending on the program’s 
objectives, samples might be drawn from the relatively 
uniform surface (epilimnion) or deep (hypolimnion) 
zones, in the transition area between them, or some 
combination of these. Sample locations will generally be 
accessed by boat, from which the sample can be taken 
with a Van Dorn or similar sampler.

Sampling in wetlands, shallow channels, and sheet 
flows is often complicated by shallow depth and patchy 
physical and vegetation structure. Sampling for dissolved 
oxygen analysis in shallow water without entraining 
atmospheric oxygen is especially difficult. The problem 
can be overcome by placing the sample bottle inside 

a larger stoppered bottle that is evacuated with a hand 
pump and then drawing the sample through a tube 
from the source to the sample bottle (Figure 6-6). In 
extremely shallow locations, it is best to use equipment 
like this for all water column sampling in order to 
avoid collecting sediments and organic debris from the 
bottom. Whether just one sample or several spatially 
distributed ones are collected, depends on the program’s 
objectives and the water body’s structure.

Any time the variable to be measured can easily 
exchange with the atmosphere, the sample bottle must 
be filled to overflowing, capped without trapping any 
air, and double-checked visually to be sure there are no 
air bubbles. The leading examples are dissolved oxygen 
and volatile organic compounds. The best practice, 
which should be followed whenever possible, is to cap 
the sample bottle under water. When this is impossible 
because of accessibility, it is acceptable to drain from a 
Van Dorn or similar sampler into the bottle that will 
be used for analysis, overflow it, and cap while water 
flows. It is never acceptable to pour from a sampler 
into a sample bottle for these analyses. In inaccessible 
locations where a messenger-activated sampler will not 
work, a special grab sampler allowing bottle opening 

and closure under water must be used.

Automatic Samplers: General Description

Automatic samplers offer a number of advan-
tages over manual methods, as well as drawbacks 
associated with the expense of purchasing and 
installing them and the occasional unreliability 
of any electromechanical equipment. In any 
event, they are a necessity for many urban water 
monitoring programs. It is usually infeasible for 
human sampling personnel to function over 
extended flow events and produce a representa-
tive, flow-related composite sample or series 
of discrete samples. Attempting to do so still 
requires a flow meter, as well as expenditure 
of a significant portion of the capital and ef-
fort needed for a coordinated flow meter and 
automatic sampler setup.

While automatic samplers are indispensable 
in modern urban water monitoring programs, 
they must be installed and operated with care 
to produce data reliably. In most settings, they 
should be in secure housing to minimize the 
risk of damage and vandalism. Success usually 
requires experienced personnel for installation 

Figure 6-6: Shallow Water Sampling apparatus
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and maintenance when needed. Less experienced staff 
can be trained to program and attend the sampler and 
flow meter routinely. These operators must be at the 
sampling site frequently to check equipment operat-
ing condition, prepare for events, reprogram settings 
depending on expected flow conditions, change con-
tainers, and, of course, remove and handle samples.

Several manufacturers produce automatic samplers 
and compatible flow meters (Figure 6-7). While there 
is some variability in features, the most commonly used 
samplers have similar standard elements and capabilities. 
As mentioned above, modern samplers use materials 
for water-contacting parts that will not contaminate 
samples with metals or organics that may be subject to 
analysis. They can generally either deposit samples in 
a composite chamber or in multiple bottles arranged 
circularly in a base. Sampler base designs typically allow 
preserving samples by placing ice around them, and 
some manufacturers offer refrigerated units as an option. 
Samplers usually offer the hardware and software for 
flexible programming capability, allowing monitoring 
over a fairly wide range of conditions as well as data 
logging. They can be powered by line current with 
voltage step-down, 12-volt batteries, or, in many cases, 
solar panels. Many can utilize telemetry to reduce 
the need for human intervention and conveniently 
download data.

Automatic samplers employ vacuum suction to pull 
samples and have limitations on both the horizontal 
and vertical distances from which they can draw. While 
there is some difference among models, these limits are 
approximately 30 meters (100 ft) and 7 meters (23 ft), 
respectively. Beyond these distances, a submerged pump 

can be used to discharge samples into a container from 
which the automatic sampler draws.

There are a number of precautions in placing sampler 
intakes to avoid problems and unrepresentative samples. 
Both these risks can be reduced by situating intake so 
as to avoid sediments being scoured from the bottom 
and drawn into the line. The end of a flume for flow 
measurement, which will often be present, is an excel-
lent spot for the sampler intake. If there is no flume, a 
good way to avoid sediment entrainment is by locating 
intakes on top of a small anchored piece of concrete. 
Water velocity should be above 100 cm/s (0.3 ft/s) 
to avoid the accumulation of particulates and ensure 
that all sediments are sampled (Burton and Pitt, 2002). 
Sampler intakes should not be located downstream of 
any treated wood structures whenever heavy metals or 
organic compounds are subject to analysis. Intakes in 
pipes should generally be elevated and in a turbulent 
zone to reduce blockage by debris. Pipe flow is often 
vertically stratified, and elevation tends to produce a 
more representative sample (Burton and Pitt, 2002).

A water level actuator, depth sensor, or rain gage 
can initiate sampling. Most commonly used is the flow 
meter’s depth sensor, generally located just upstream of 
the sampling point in a control section (e.g., in a flume 
or behind a weir). The calibrated stage-discharge rela-
tionship provides flow measurements that determine, 
in conjunction with the programming, when collection 
should take place to provide a representative sample.

Automatic compositing can be done either on a 
time- or a flow-proportional basis. Time-based samples 
are drawn in equal volumes at equally spaced intervals, 
regardless of flow conditions. They do not closely rep-

Figure 6-7: Examples of automatic Samplers

Presented as examples only and does not constitute endorsement of the products by the U.S. Environmental Protection Agency or the North American Lake Management Society

0039885



FUNDAMENTALS OF URBAN RUNOFF MANAGEMENT6-160

resent the flow hydrograph and pollutant mass loading 
delivery, unless the time interval is relatively short. In 
its most common configuration, flow-proportional 
sampling weights the volume of a sample taken in 
proportion to the flow volume that has passed since the 
preceding sample. This method is the most convenient 
way of obtaining a sample representative of the overall 
event. In operation, the flow meter sends a signal to 
the sampler after a predetermined increment of flow 
to draw a predetermined volume of water.

Automatic samplers are now sometimes being 
used in conjunction with datasondes for continuous 
measurement of basic water quality variables (see list-
ing above).  For examples of using this combination 
of instruments, refer to Wilcock et al. (1995), St. Croix 
Watershed Research Station (1999), Baxter (2003,) Hall 
et al. (2004), and Buchanan (2006). Portable autoanalyz-
ers are now coming on the market for potential use 
in association with automatic samplers for measuring 
other variables in the field.  These instruments have 
long measured nutrients in the laboratory and are now 
coming into field service, especially in seawater moni-
toring applications.  A portable incubator and microbial 
autoanalyzer is also available and could help in getting 
more representative bacteria data, given the problems in 
avoiding contamination with composite sampling and 
the consequent need to rely on grab samples.

Automatic Samplers: Programming Considerations

Thoughtful attention to programming will yield better 
data from automatic samplers. There will be less wasted 
effort in taking, and possibly expensively analyzing, 
samples that are not representative in terms of the 
monitoring program’s objectives. The sampler must 
be programmed with: (1) the volume to collect each 
time an individual sample is drawn, and (2) the total 
number of samples to collect. The flow meter must 
be programmed with the flow pace, or flow quantity 
increment, i.e., the additional flow volume registered 
by the meter that will signal the samplers to draw 
water. The volume, number of samples, and flow pace 
must be balanced according to three considerations: (1) 
obtaining adequate quantity for laboratory analyses; (2) 
avoiding overfilling the sample containers, which results 
in unusable samples; and (3) sampling at points spaced 
sufficiently close to represent the runoff hydrograph 
relatively well. With faulty programming, small flow 
events can fail to produce enough quantity, and the hy-
drograph of large ones may not be well represented.

The more closely spaced in time the sampling points 
are, the more representative the sample will be. However, 
this consideration must be balanced with overfilling 
risk and, in case of battery power supply, the charge life 
relative to anticipated sampling duration. There is no 
certain way of specifying volume, number of samples, 
and flow pace at the outset of a new monitoring effort, 
but programming can be improved as experience with 
the site accrues. The best strategy, at least initially, is to 
use the smallest sample volume found to work well and, 
in case of compositing, the largest available container 
to add assurance against overfilling. Specifying flow 
pace and number of samples is usually hindered at the 
beginning by lack of information on flow volumes 
produced at the site by typical runoff events.

Common recommendation for the individual sample 
volume is in the vicinity of 100 mL. This quantity 
might be decreased to as little as perhaps 50 mL, if the 
list of analyses is relatively short, if there seems to be 
substantial overfilling risk, if there is a desire to sample 
at quite closely spaced points, or in case of some com-
bination of these circumstances. It might be increased 
to perhaps 150 mL or even higher if there is concern 
about obtaining sufficient sample volume for analyses, 
and overfilling is not risky, so long as enough samples 
can be taken to represent the hydrograph well.

Deciding on the number of samples is best done 
with some analysis of expected flow patterns and the 
resulting hydrographs. The first thing to consider is how 
many samples the container can hold. For example, the 
commonly used 20-liter (5-gallon) carboy can hold 400 
50-mL or 200 100-mL aliquots, which is not much of 
a limitation. Deep-cycle marine batteries are capable of 
drawing at least 300 samples before they need a recharge, 
which also does not pose much limitation in most cases. 
If the sampler were programmed to collect 200 samples 
for compositing over an anticipated 24-hour flow 
period, a sample could be collected every 7.2 minutes, 
offering excellent hydrograph coverage. However, a 
somewhat longer interval between samples would still 
give good coverage and at the same time leave carboy 
volume available for more insurance against overfilling. 
With experience, the setting can always be reconsidered 
for possible adjustment.

Flow pace is the total flow volume expected over 
a sampling period, divided by the number of samples. 
Obviously, volume will differ with conditions. Perform-
ing this programming step is easier if there is an existing 
flow record. The next best foundation is a good hydro-
logic model to forecast potential volume. In the absence 
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of either of these assets, even a simple hydrologic model 
like the Rational Method can provide some basis. For 
example, the total runoff volume from a rainstorm can 
be approximated by multiplying the expected precipita-
tion quantity, the area of the contributing catchment, 
and a runoff coefficient representing the catchment, 
along with appropriate conversion factors.

While good, strategic programming is the best way 
to balance the various considerations, there are some 
options if the circumstances create problems that 
make a balance impossible, or if the programming fails 
because of an unexpected occurrence. If somebody 
is at the sampling site or in touch by telemetry or 
anticipates a problem (e.g., overfilling), that person 
can either reprogram or change bottles or both. If the 
conflict between small flow event sample volume and 
large event hydrograph coverage cannot be resolved by 
programming alone, a possibility raised by Burton and 
Pitt (2002) is to substitute an enlarged container such 
as a Teflon-lined or stainless steel drum for the standard 
sample base. A smaller glass jar can then be suspended 
inside the large container to collect samples during 
relatively small events, while the overflow during bigger 
ones is collected in the large container.

Special Considerations for Sampling Solids

Solid particles are constituents of urban waters that are 
of interest both in their own right and as transport me-
dia for other pollutants. In aquatic monitoring programs, 
they are almost always represented by total suspended 
solids (TSS) analysis on a bulk sample intended for 
analyzing all constituents, dissolved or particulate. Dis-
solved substances are uniformly distributed in flowing 
and standing waters, but particles are often stratified 
vertically, horizontally, or both. Ideally, sampling would 
represent the actual distribution of particles. However, 
achieving this is likely to be complex and labor-in-
tensive, making true representation infeasible in many 
routine monitoring programs. Still, with recognition of 
the issue, those designing and performing monitoring 
programs may often be able to avoid patently unrep-
resentative solids sampling and institute improvements 
whenever possible.

A number of factors are responsible for spatial strati-
fication of particles (URS Greiner Woodward-Clyde, 
1999). To start with, particles in water vary substantially 
in shape, size, and mass. These differences stem from 
watershed characteristics such as soils and topography, 
as well as from meteorological and hydraulic condi-

tions like antecedent dry period, rainfall intensity, and 
flow rate and velocity. The conveyance (e.g., stream, 
pipe, ditch) represents another class of influences. The 
point in time of measurement (early in the flow event, 
during first flush, if there is one, versus later) also has 
a bearing.

Sediments larger than 60 µm in diameter are 
particularly susceptible to gravity and are not dis-
tributed evenly throughout the water column. In 
sinuous streams, particles can be distributed differently 
horizontally based on size, because of the differential 
velocity at the outside versus the inside of meanders. 
However, lighter particles, such as clays and silts, tend 
to be distributed more uniformly than larger ones 
(Burton and Pitt, 2002). Solids in these size fractions also 
generally have more environmental significance than 
the heavier particles, since they travel farther, affect more 
aquatic organisms, and collectively have much greater 
surface area for transporting other pollutants. Therefore, 
they are the implicit emphasis of many urban water 
monitoring programs, and the frequent stratification 
of larger particles is not such a large issue.

Even so, there are some sampling strategies that can 
reduce what stratification impact there may be on the 
program’s representativeness. The easiest one is to orient 
the automatic sampler intake in the downstream direc-
tion. Neither manual nor automatic samples should be 
taken in conditions promoting solids stratification (e.g., 
at a tight bend in a stream or where there is a strong 
velocity differential with depth).

Several more burdensome strategies exist for con-
sideration when either stratifying conditions cannot 
be avoided or the program’s objectives depend on 
representing the relatively large solids well. One is to 
take multiple samples spatially distributed to cover the 
anticipated variability (vertical, horizontal, or both) and 
then composite them. This strategy is effectively limited 
to manual sampling, and it is difficult to get enough 
information on flow at multiple points to composite 
the samples proportionately. Isokinetic samplers (Figure 
6-8) overcome the fundamental problem causing poor 
representation of large solids (namely, that sample intake 
is usually at lower velocity than the flow from which the 
sample is drawn) by pumping the sample at the same 
velocity as the flow. The higher the flow velocity, the 
more representative an isokinetic sample is likely to be. 
If the stratification is vertical, manual depth-integrating 
samplers (Figure 6-8) exist to represent the distribution. 
These samplers point directly into the flow; thus, the 
sample enters approximately isokinetically. Raising 
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the sampler from the invert to the surface produces an 
integrated sample.

Water Sample Handling

The principal problem in any monitoring program 
is obtaining a sample that represents the conditions 
being investigated. When samples are taken from the 
field, they are removed from their original context 
and can undergo significant changes. Some of the key 
variables of common interest are particularly prone 
to alteration, including dissolved oxygen, metals and 
nutrient speciation and solubility, pathogens, and volatile 
organic compounds. The key to avoiding modification 
following sampling is to practice proper sample handling 
procedures. These procedures involve careful sample 
labeling and tracking, preserving samples as recom-
mended, and beginning analytical processing within 
maximum holding times established for the respective 
water quality variables.

To avoid mistakes, label a sample bottle with an 
indelible marker before going into the field. The label 
should include:

• Sampling station;

• Date of collection (day/month/year);

• Time of collection (24-hour format, added in 
field);

• Name of person(s) performing sampling;

• Preservative added (if any); and

• Analyses to be performed.

Once the sample is collected, it should be capped 
with a lid also labeled with the station and date, as well as 
with the time if samples are taken over time. The bottle 
should then be sealed and the seal also marked with 
matching sample information. The seal should remain 
unbroken until the sample is ready to be opened for 
laboratory processing.

A tracking record for each sample registers possession 
as the sample travels from collection through analysis, 
making misplaced samples easier to find. Samples 
involved in litigation, especially, require formal chain-
of-custody records. Analytical laboratories typically 
develop these forms appropriate to their services and 
supply them to customers.

Appendix B gives recommended preservation 
techniques and maximum holding times for common 
analytes. The specified maximum intervals between 
the time a sample is taken and the time it is analyzed 
vary widely for the different variables and constituents. 
Some key parameters must be determined in the field 
immediately after collection, including temperature, 
pH, dissolved oxygen, and chlorine residual. Other 
field determinations are, however, often less precise 
than laboratory analysis. Properly preserved samples 
can be carried back to the laboratory for replication of 
field analyses within 24 hours to add reliability. Once 
a sample reaches the laboratory, filtering for those 
analyses requiring it should be done within 24 hours. 
Samples should then be preserved at a temperature 
of 4°C, unless they are preserved with nitric acid for 

Figure 6-8: isokinetic Sampler and depth-integrating Sampler

 isokinetic Sampler

depth-integrating SamplerPresented as examples only and does not constitute endorsement of the products by the 
U.S. Environmental Protection Agency or the North American Lake Management Society
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metals analysis. The principal references for more 
detail on sample handling as well as analysis are the 
American Public Health Association’s (1998) Standard 
Methods (available by subscription on-line as of 2004) 
and the U.S. Environmental Protection Agency’s (1983) 
methods manual.

Sample analysis

Appendix C classifies into physical and chemical groups 
the many substances and characteristics that can be 
measured in water and sediments. The list represents 
hundreds of quantities, most among the organic chemi-
cals, that could be analyzed. Clearly, judicious choice 
among all of these possibilities demands reliance on 
carefully developed objectives representing what one 
is trying to accomplish with the monitoring program. 
Among the information in Appendix B are the recom-
mended analytical techniques for common analytes 
from the larger list. Excepting those few analyses that 
must be performed immediately in the field, most are 
laboratory procedures.

A leading issue in sample analysis is the ability 
to detect and numerically measure within defined 
bounds of certainty the quantities of interest. Relative 
to waste streams like industrial and municipal effluents, 
constituents of natural waters and even urban runoff 
are often present in low concentrations. These amounts 
could still be biologically significant, though, and thus 
the focus of monitoring program objectives.

There are a number of ways in which detection 
levels can be specified. But however the laboratory itself 
quantifies detectability, it should be capable of reliably 
giving results down to the reporting limits (RLs), the 
lowest concentration of a variable that can be reliably 
quantified within specified limits of precision and 
accuracy. Another approach to estimating limits is to 
use method detection limits (MDLs), the minimum 
that can be measured with 99 percent confidence that 
the concentration is above zero. Reliable RLs are often 
higher than MDLs. Laboratories frequently report 
values between MDL and RL but flag them to indicate 
uncertainty in the quantification. Appendix B gives RLs 
for common analytes as well as methods typically used 
for their measurement.

A key to achieving detectability in line with pro-
gram objectives and overall good service is to select 
a laboratory carefully. Check a candidate laboratory’s 

accreditation, if an accrediting program exists, and seek 
recommendations from past customers. Most impor-
tantly, write detailed specifications on sample handling 
procedures, methods, detection limits, and QA/QC 
requirements, using this chapter’s recommendations. 
It is best to establish a contract with the laboratory 
spelling out all terms.

Simple field test kits have been marketed for years to 
perform many of the routine analyses. While these kits 
are easy to use, they have disadvantages for most urban 
water monitoring. For most analyses, their detection 
sensitivity is too low relative to concentrations usually 
encountered in natural waters and urban runoff, and 
they are subject to interferences that can be removed 
in more sophisticated laboratory analyses. They also 
pose the problem of distracting field workers with 
the time needed to perform analyses and properly 
handling reagents that may be toxic. Miniaturized 
laboratory instruments and multi-parameter testers, 
such as spectrophotometers and titration kits, represent 
improvements at least in detectability; but these instru-
ments are quite expensive.

Quality assurance/Quality Control

General Considerations

The effectiveness of any monitoring effort depends on 
a QA/QC program. This program provides quantitative 
measurements of the “goodness” of the data. For some 
variables, QA/QC involves calibration of instruments 
with known standards. To obtain measures of accuracy 
and precision, QA/QC may further involve analyses of 
blanks, replicate samples, control samples, and spiked 
samples. QA/QC also embraces cleaning and handling, 
as well as assessment measures taken with sampling 
equipment and containers to avoid contamination and 
validate the success of that endeavor.

Two of the most basic considerations in QA/QC 
were defined in Chapter 5: accuracy – agreement be-
tween the measurement of a variable in a sample and the 
true value; and precision – agreement among replicate 
analyses of a sample or among analyses performed on 
replicate samples. Other terms commonly used in both 
field and laboratory QA/QC programs are:

• Calibration samples – Samples prepared from 
distilled-deionized water that contain a known 
concentration of a specific substance or will 
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produce a known instrument response; used for 
all instrumental analyses. Calibration samples 
are typically run at the beginning of an analyti-
cal series to set up the instrument and, often, 
during the course of the series, when they are 
often referred to as control samples or check 
standards.

• Blanks – Samples prepared from distilled water, 
perhaps with reagents added, to represent zero 
concentration of a specific substance, or to 
produce an instrument response that indicates 
zero concentration; used for nutrients, metals, 
and organics to check contamination.

Blank samples are taken from distilled, reagent grade, 
analyte-free, deionized water that is used to rinse sample 
bottles and sampler apparatus. There are a number of 
types of blanks: (1) instrument blanks – passed through 
measurement instruments; (2) calibration blanks – tested 
to discover contamination in auxiliary chemicals used 
to prepare calibration samples; (3) reagent or method 
blanks – checked with all analytical reagents added to 
detect contamination from these sources; (4) transport 
or field blanks – transported to the sampling location 
and treated like a sample thereafter to check for con-
tamination introduced in the field; and (5) equipment 
blanks – pumped through sampling equipment.

QA/QC involves steps at various times in the proc-
ess: prior to sampling, in the field, during laboratory 
analyses, and following up to evaluate and properly 
report results. The next several sections give general 
QA/QC guidelines for these steps. More detailed 
information is available in U.S. Environmental Protec-
tion Agency (1979).

Preliminary and Field QA/QC

Avoiding sample contamination requires careful cleaning 
of samplers, sample bottles, and laboratory equipment. 
Some general guidelines for cleaning are presented 
here. Analytical procedures for certain variables specify 
additional requirements. The recommended procedures 
should be applied to samplers, sample containers, and 
all laboratory glassware and implements that will come 
into direct contact with samples during collection, 
storage, or analysis.

To avoid the contamination of samples by residues 
or materials commonly found in sampling equipment, 
sampler apparatus and containers, including automatic 

sampler tubing and strainer, should be washed first with 
phosphorus-free detergent, followed by a tap water 
rinse. Tubing and containers should be treated with 10 
percent hydrochloric acid, ultra-pure deionized water, 
and methanol rinses (omit acid for strainer). Follow 
cleaning with air drying. After the decontamination 
procedures have been completed, cap containers and 
seal other apparatus with aluminum foil. Keep all 
equipment in a clean, protected area.

Laboratory equipment should always be washed 
with detergent (generally phosphorus-free), rinsed with 
tap water, and rinsed an additional three times with 
ultra-pure deionized water. An ultrasonic cleaner can 
minimize the need for hand scrubbing. Following the 
water rinses, perform acid washing with high-purity 
acids as appropriate (sulfuric acid for nutrient analyses or 
nitric acid for metals testing). After acid washing, rinse 
equipment completely at least six times with ultra-pure 
deionized water and air dry.

If QA/QC criteria given later are not met, thor-
oughly review the cleaning operation to determine 
if inadequate cleaning procedures could be causing 
contamination.

The field QA/QC program consists of instrument 
calibration, field sample replication, and transport and 
equipment blanks. It is important to calibrate field in-
struments like pH and dissolved oxygen meters exactly 
as specified by the manufacturer. In many cases, the 
calibration should occur either once with each batch 
(up to 20) of samples, every few hours when the meter 
is stationary and continuously powered, each time the 
meter is turned on or the range is changed, or each 
time it is moved from one place to another. It is recom-
mended that pH meters be calibrated with two buffers 
(e.g., pH 4.0 and 7.0) and checked with a third.

Field replicates are repeated samples, collected 
simultaneously or nearly so at the same location to 
provide an evaluation of total sample variability (i.e., 
field plus analytical variability). Generally, duplicates are 
sufficient for field replication, requiring one extra set of 
sample containers. As a rule, 5 to 10 percent of sample 
collections should be duplicated, allocated randomly. 
This frequency is not burdensome in manual sampling 
but can be when using automatic samplers. The most 
careful programs rotate a separate sampler and associated 
tubing among sites to obtain the requisite number of 
field duplicates. In addition, equipment blank samples 
should be collected on 5 percent of occasions and 
transport blanks carried along on at least 10 percent of 
site visits, randomly allocated in both cases.
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Laboratory QA/QC

Laboratory QA/QC begins with properly registering 
sample receipt, using a tracking form or custody-transfer 
record appropriate for the monitoring program. While 
the layout of these forms varies considerably, they 
generally include:

• Sampling and laboratory personnel (delivering 
and receiving sample and perhaps others);

• Delivery date and time;

• Sample identifiers;

• Sampling date and time;

• Sample matrix (e.g., water, sediment);

• Sample container type;

• Sample condition (e.g., preserved, on ice, warm, 
etc.); and

• Requested analyses.

Performing the remaining laboratory QA/QC 
procedures is generally the responsibility of the labora-
tory staff and not directly the province of urban water 
monitoring personnel. However, these personnel must 
specify and contract for sufficient QA/QC to meet the 
monitoring program’s objectives as well as assess if it 
is carried out properly. Therefore, this section outlines 
typical laboratory QA/QC procedures. A monitoring 
program may not use all of the procedures mentioned, 
but all should be considered at the outset and dispensed 
with only if there is a good reason for doing so.

The next consideration is proper calibration of 
laboratory instruments. Specialized instruments (e.g., 
conductivity meters, turbidimeters) should be calibrated 
at least once with each batch of samples and whenever 
the instrument range is changed. A batch is considered 
to be up to 20 samples. Other constituents are analyzed 
on multiple-purpose instruments like spectropho-
tometers (nutrients), inductively coupled plasma-mass 
spectrometers (metals), and gas chromatograph-mass 
spectrometers (organics). These instruments should be 
calibrated at the outset of analyses with a calibration 
blank and a range of at least three concentrations 
spanning the complete anticipated range in the samples 
(e.g., 20, 50, and 100 percent of expected upper limit). 
Control samples should be run at two concentrations 
(e.g., 20 and 90 percent of the upper limit) with every 
sample batch.

Following is a list of other laboratory QA/QC pro-
cedures. In general, every monitoring program should 
strongly consider specifying at least the first four, as 

appropriate for the analyses to be performed. The latter 
two are often routine with laboratories. Those operating 
urban water monitoring programs should request the 
results if available, if they do not choose to write them 
into the specifications.

• Laboratory replicates – Replicate analyses should 
be performed on randomly selected sample 
bottles, generally at the rate of 5 to 10 percent 
for each analyte, to assess analytical precision. 
Usually, duplicate analyses are sufficient for pro-
cedures that are well proven in the laboratory.

• Method blanks – A method blank should be 
run with each batch of samples for each analyte 
requiring reagent addition, passage through 
an instrument, or both. A result exceeding 
the reporting limit is an indication of possible 
contamination. An investigation of contamina-
tion might include running an instrument 
blank, which can distinguish contamination 
originating in the instrument from a source in 
the reagents.

• Spiked samples – Spiked samples are prepared 
by adding known concentrations of a specific 
substance to an environmental sample. One set of 
spiked sample analyses should be performed on 
each batch for analytes subject to interferences 
from other substances in the water, often termed 
matrix interferences. Generally, nutrients, metals, 
and organics are candidates for this procedure. 
To perform it, a sample is first split into three 
portions. One part is analyzed for the constituent 
of interest as usual. The others are spiked with 
this constituent at a particular concentration, 
producing a pair of matrix spikes (MSs), together 
known as matrix-spike duplicates (MSDs). MSD 
analysis provides measures of both spike recovery 
and replicability (see Data Quality Assessment 
below).

• Surrogate samples – A surrogate is a type of 
spiked sample for checking extraction efficiency 
applied to samples from which organics (e.g., 
total petroleum hydrocarbons, volatile organic 
chemicals, pesticides) are extracted and analyzed. 
Surrogate standards are “non-target” compounds 
that behave similarly to the constituents of 
interest when analyzed. A thorough program 
applies the procedure to every sample, including 
calibration samples, blanks, and spiked samples, 
and evaluates recovery.

0039891



FUNDAMENTALS OF URBAN RUNOFF MANAGEMENT6-166

• External samples (also known as standard refer-
ence materials, SRMs) – External samples are 
prepared by a source outside of the monitoring 
program to known concentrations of the analytes 
of interest. To evaluate accuracy, the laboratory 
should have a set schedule to submit these refer-
ence samples to analysts without divulging the 
concentrations.

• Split samples – Splits are samples divided for 
independent analysis between two or more 
parties as a measure of precision. Laboratories 
should establish arrangements with each other 
for periodic sample trading.

data Quality assessment

Data quality assessment involves steps at the labora-
tory level and, after receipt of the data, by monitoring 
program personnel. The laboratory should assess 

compliance with specific data quality objectives related 
to the various QA/QC procedures and undertake 
designated corrective actions if necessary and if at all 
possible. Monitoring program personnel should review 
the laboratory’s performance in this regard and evalu-
ate field QA/QC results and the completeness and 
representativeness of the overall program.

The various QA/QC results are assessed quantita-
tively as follows. Table 6-1 gives suggested data quality 
objectives as criteria to judge results, as well as actions 
to take if they are not met.

• Laboratory duplicates – Express precision as the 
relative percent difference (RPD):
RPD = 100(C1 – C2)/( Cavg)

where: C1 = Larger of two values;

C2 = Smaller of two values; and

Cavg = Average of two values = C1 + C2/2

• Method blanks – Compare to RLs, MDLs, 
and measured sample values. Elevated readings 
signal probable contamination and reduce ability 

Table 6-1: Suggested data Quality objectives and actions to Take

Qa/QC Procedure data Quality objectivea actionb

Laboratory duplicates

Total suspended solids – RPD ≤ 20 
Particle size distribution – RPD ≤ 30 
Nutrients – RPD ≤ 20 
Total hardness – RPD ≤ 10 
Metals – RPD ≤ 20

Pesticides – RPD ≤ 20
Reject batch results if RPD > 2 times objec-
tive. Flag batch results as estimates if RPD 
= 1-2 times objective.

Method blanks
Maximum detected blank value ≤ 2 times 
RL

Reject batch results if blank value > 2 
times RL. Flag as an estimate if sample 
measurement < 5 times a detected blank 
value. Investigate possible contamina-
tion sources in the field and laboratory. 
As needed, make use of equipment and 
instrument blanks and review all cleaning 
procedures.

Spiked samples %R = 75-125

Reject batch results if %R < 50 or > 150. 
Flag batch results as estimates if %R = 
50-75 or 125-150 (except do not flag if 
measurement < RL and %R = 125-150).

Surrogate samples %R = 50-150 Reject batch results if %R < 50 or > 150. 

External samples
%R within control limits established by the 
laboratory based on historical performance

Review and correct all relevant procedures 
if %R outside control limits and reanalyze 
control samples until objective met.

Notes: a RPD – Relative percent difference; RL – Reporting limit; %R – Percent recovery
 b When data quality objectives are not achieved, reanalyze the affected batch, 

beginning with preliminary processing steps like filtering, if possible.
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to quantify concentrations with confidence, 
particularly low values.

• Spiked and surrogate samples – Express percent 
recovery (percent R) as:
percent R = 100(S – U)/C

where: S = Measured concentration in spiked or sur-

rogate sample;

U = Measured concentration in untreated sample 

(zero if not detected); and

C = Actual concentration of spike or surrogate added.

The precision of spiked or surrogate sample analysis 
can also be assessed as RPD using the two MSD 
results.

• External samples – Express accuracy as percent 
recovery (percent R) using the formula:

percent R = 100(M – T)/T

where: M = Measured value; and

T = True value of external standard.

In addition to tracking the laboratory’s QA/QC per-
formance and treating the data accordingly, monitoring 
program personnel should make assessments of:

• Field replicates – Poor replication could result 
from problems in the field or in the laboratory. 
If laboratory QA/QC shows that the laboratory 
is not the source, field notes and field procedures 
should be reviewed and corrected as necessary. 
Data from the sampling occasion are suspect, and 
judgment must be rendered on whether or not 
those data should be used or, if they are, flagged as 
estimates. Use the same RPD criteria as applied 
to laboratory duplicates to assist judgment.

• Sample holding times – Exceedence of desig-
nated holding times is cause for evaluating the 
acceptability of results, with judgment and overall 
QA/QC performance determining if and how 
the data will be used.

• Completeness – There should be evaluation and 
reporting of how completely the monitoring 
program fulfilled the coverage anticipated by 
the original objectives. One rather arbitrary 
criterion is that the program should produce as 
valid samples at least 95 percent of the targeted 
numbers; i.e., that analyzed data be reported 
for a minimum of 95 percent of the collected 
samples.

• Representativeness – It should be evaluated and 
reported how well the monitoring program 
reflected the scope of coverage anticipated by 

the original objectives. Criteria set during the 
monitoring program design should be brought 
into this evaluation (e.g., hydrograph coverage, 
rainfall quantities, antecedent dry period length, 
etc.).

How to analyze data

Handling Data Below Reporting Limits

Data sets from urban water monitoring programs 
frequently exhibit values below reporting limits, termed 
non-detected (ND) or censored data. This situation is 
particularly prevalent with dissolved metals and organic 
chemicals. The initial task in data analysis is to decide 
how to handle such values quantitatively in conjunc-
tion with higher numbers. Statisticians and others 
have debated numerous philosophies and techniques 
for handling censored data. The choice of method 
can substantially affect calculations performed on the 
data, particularly when ND values are proportionately 
numerous in the data set.

Kayhanian, Singh, and Meyer (2002) outlined and 
applied five methods to calculate the multi-event 
averages of event mean concentrations (EMCs) for 16 
pollutants in highway runoff and used the averages to 
estimate mass loadings. Non-detected values among 
the pollutants ranged from 2 to 88 percent of the total 
measurements. Mass loading estimates produced by the 
five methods differed by less than 1 to more than 70 
percent. The lower the reporting limit and the percent 
not detected, the lower the disagreement was. There 
was little consistency in the tendency of any method 
to give relatively high or low estimates. The authors did 
not recommend any one method. It appears from their 
results that a simple conventional technique like assign-
ing a value of half the reporting limit to non-detected 
data gives results very similar to more sophisticated 
methods if the percentage not detected is relatively 
small (< 5 to 10 percent). With a larger proportion of 
censored data, a statistician’s assistance should be enlisted 
to apply one of the other methods.

Graphing

The variety of possible objectives for urban water moni-
toring programs and the many different statistical and 
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numerical data analysis methods available mean that any 
extensive treatment of these topics is beyond the scope 
of this book. The reader interested in references relevant 
to urban water resources should consult a statistical 
text like Zar (1998) or, for exploring the relationships 
among variables, a multivariate data analysis reference 

like Everitt and Dunn (2001). It can be said that, before 
any of these methods are applied to most cases, the data 
should be explored graphically.

Graphing too can take many different forms. The 
most basic is probably the scatter plot, in which a 
water quality variable is graphed against an independ-
ent variable like time, distance, or some condition 
thought to have a possible influence on it (e.g., a land 
use characteristic or another water quality variable). 
The scatter plot can be studied for the existence of 
a trend, which might suggest a follow-up statistical 
or numerical analysis (e.g., linear regression with an 
apparent linear trend).

Another very useful graph is the box plot (Figure 
6-9). The box embraces relatively high and low values 
(e.g., upper quartile or decile [75th or 90th percentile] 
and lower quartile or decile [25th or 10th percentile]), 
with a bar to signify the median value (50th percentile). 
“Whiskers” extend from the box to indicate maximum 
and minimum values that are not outliers. Outliers are 
defined in various ways (e.g., more than 1.5 box lengths 
or 3 standard deviations above or below the box) and 
are shown individually.

Probability plots also find considerable use in analyz-
ing urban water resources data. A probability plot graphs 
the cumulative probability of measurements falling 
above or below given values. A special form much used 
in this work is the log-probability plot to investigate if 
the data have a log-normal distribution (Figure 6-10). 

Figure 6-10: lognormal Probability Plot Example

Figure 6-9: box Plot Structure
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If the probability plot of logarithmically transformed 
data is linear or nearly so, the log-normal distribution 
can be safely concluded. Water quality data are often 
found to have this distribution, and it is therefore 
frequently assumed without testing; but performing the 
simple graphical exercise even without formal statistical 
assessment adds assurance to data analysis.

Pollutant Mass Loading Estimation

Mass loading is the product of water volume times 
pollutant concentration. It is usually computed over a 
period of time, commonly a year. It is ideal and feasible 
to have a continuous flow record over the entire period 
to establish volume. However, there is almost never 
anywhere near complete coverage of concentration for 
a period of any length. Therefore, mass loading estimates 
must be made with only a partial record of events, usu-
ally made up of a series of EMCs from sampled events. 
To obtain a good loading estimate, it is obligatory that 
the sampled events be representative of the period of 
interest. As discussed earlier, representativeness is an 
important aspect of monitoring program design at the 
outset, and of data quality assessment at the conclusion 
of monitoring. Charbeneau and Barrett (1998) made 
the case that averaging EMCs is appropriate for estimat-
ing long-term mass loadings, which are affected more 
by volume than concentration. This advice reinforces 
the advisability of obtaining a continuous and complete 
flow record.

If the EMCs have a log-normal probability distribu-
tion, as they usually do in water quality data sets, they 
cannot be simply averaged. In that case, the appropriate 
expression for the mean EMC (a) is (Marsalek, 1990):

a = Exp(µ +s2/2)

where: Exp signifies exponentiation on the base of 

the natural logarithms, e;

µ = Mean of natural logarithms of EMCs; and

s2 = Variance of natural logarithms of EMCs.

The confidence interval (CI) surrounding the 
estimate can also be calculated by (Marsalek, 1990):

CI = a Exp{± ϕ [s2/n + 2 (s2)3/(n-1)]0.5}

where: + is used for the upper confidence limit;

- is used for the lower confidence limit;

ϕ = 1.96 for 95 percent confidence interval or 1.69 for 

90 percent confidence interval; and

n = Number of EMC values used to estimate mean.

Assessment of BMP Performance

BMP performance is a frequent subject of urban water 
monitoring programs. Most often, performance has 
been expressed in terms of efficiency as a percentage of 
entering pollutants captured by the device. Efficiency 
can be computed according to pollutant concentrations 
or loadings and in several ways. A cooperative project 
of the U.S. Environmental Protection Agency and the 
American Society of Civil Engineers established a 
National Stormwater Pollutant Database and prescribed 
methods for analyzing efficiency, pointing out six 
different ways to compute it (URS Greiner Wood-
ward-Clyde et al., 1999). In a comparative example 
calculation, efficiencies ranged widely, depending on 
the computation method, in some cases by more than 
an order of magnitude.

Reliance on efficiency as the chief performance 
measure stems from wastewater practices that preceded 
the development of the stormwater management field. 
This measure generally provides a reasonably good pic-
ture of effectiveness in treating municipal and industrial 
effluents. However, stormwater and its management 
differ from these effluents in important respects: (1) flow 
is intermittent instead of, usually, continuous; (2) both 
flow rates and pollutant concentrations are generally 
more variable in stormwater; (3) long storage periods 
in some stormwater BMPs separate influent and efflu-
ent hydrologic characteristics widely in time; and (4) 
extended exposure to the soil and atmosphere in many 
stormwater BMPs subtracts water through infiltration 
and evapotranspiration. Therefore, calculating efficiency 
from point-in-time inlet and outlet concentration 
measurements, which is a common practice in waste-
water work, is generally not valid in stormwater BMP 
monitoring.

The best way of setting up the efficiency calculation 
to recognize these realities of stormwater dynamics is 
as a comparison of the summation of inlet and outlet 
mass loadings:

Efficiency = (Sum of inlet loadings – Sum of outlet 

loadings)/ Sum of inlet loadings

Obtaining a good estimate of efficiency depends on 
having continuous flow records at the inlet and outlet 
and sufficient event mean concentration measurements 
to estimate loading within acceptable error bounds. If 
these data are adequate, estimating efficiency in this 
way will account for the effects of intermittent flow, 
variability, lag between inflow and outflow, and water 

0039895



FUNDAMENTALS OF URBAN RUNOFF MANAGEMENT6-170

loss. The resulting efficiency will reflect interdiction 
of pollutant transport through physical, chemical, and 
biological treatment mechanisms, as well as from flow 
quantity reduction through water loss. As URS Greiner 
Woodward-Clyde et al. (1999) pointed out, though, 
this and other similar methods they reviewed still 
will not tell if pollutant removal from inlet to outlet 
is statistically significant. To make that judgment, they 
put forth the method they called log-normal statistical 
efficiency, which uses an analysis of variance procedure. 
The interested reader should consult the original source 
for details.

Beyond the issue of how to calculate efficiency lies 
the matter of its adequacy as the only performance 
measure for stormwater BMPs. The relative variability 
of pollutant concentrations that can be found in storm-
water affects efficiency. It has frequently been noted 
that efficiency of a given BMP tends to drop as the 
influent pollutant concentrations decline. The reason 
for this phenomenon is probably that it is relatively 
easy to achieve a large initial reduction by capturing 
the most treatable flow components (e.g., the largest 
solids making up the TSS) but increasingly harder to 
gain additional efficiency operating on the less treatable 
components (e.g., the smaller solids). While a relatively 
“clean” influent is often associated with low efficiencies, 
though, the effluent concentration often tends to be 
similar to that discharged by the same BMP treating a 
“dirtier” influent at a higher efficiency. Therefore, BMP 
performance should be judged by both efficiency of 
mass loading reduction and effluent quality.

The California Department of Transportation (2004) 
analyzed by linear regression effluent concentrations 
as functions of influent concentrations for a range of 
pollutants and various types of ponds, biofilters, and 
media filters. In some cases, the regressions were not 
statistically significant and the effluent concentrations 
were fairly uniform regardless of influent quality, 
whereas in others, significant regression equations were 
derived to forecast effluent (Ceff) in relation to influent 
(Cinf) concentrations:

Ceff = m Cinf + b

where: m = Slope of the regression line; and

b = Vertical-axis intercept of regression line.

The intercept b represents the irreducible minimum 
Ceff , the best quality effluent the BMP is capable of.

Sediment Monitoring

introduction

Urban runoff and other diffuse sources of pollution are 
highly variable from place to place, and even in one 
place over time, in effluent quality and environmental 
effects. Therefore, these sources and their effects are 
difficult to characterize. They are often more dilute in 
contamination than industrial and municipal wastewater 
sources, and their negative impacts may be more the 
result of cumulative, chronic effects than of short-term, 
acute ones. Sediment monitoring offers the opportunity 
both to perform measurements on a component of the 
environment that does not vary so rapidly and to assess 
the potential for cumulative effects as well. Because of 
these advantages, sediment monitoring deserves more 
attention in urban water resource monitoring programs 
than it currently receives.

Sediments influence the environmental fate of many 
toxic and bioaccumulative substances in aquatic ecosys-
tems. Specifically, sediment quality is important because 
many toxic contaminants found only in trace amounts 
in water can accumulate to elevated levels in sedi-
ments. As such, sediments serve both as reservoirs and 
as potential contaminant sources to the water column. 
Sediments tend to integrate contaminant concentra-
tions over time and can represent long-term sources 
of contamination. Sediment-associated contaminants 
can also directly affect benthic full-time residents and 
other organisms that utilize bottom habitats for essential 
biological processes (e.g., spawning, incubation, rearing). 
Sediments, therefore, provide an essential link between 
chemical and biological processes. By understanding this 
link, environmental scientists can develop assessment 
tools and conduct monitoring programs to evaluate the 
health of aquatic systems more accurately.

Sediment monitoring has a great deal in common 
with water quality monitoring, particularly in the areas 
of objectives, the determination process for sample 
numbers, sample handling, commonly performed 
laboratory analyses, QA/QC, and data quality assess-
ment. In these areas, provisions similar to those for water 
quality apply, except where supplemented or modified 
by special considerations given here. This section em-
phasizes subjects where the two types of monitoring 
differ, particularly locations, timing, and collection of 
samples and data analysis and interpretation. On the 
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latter subject, an important issue in using sediment data 
is whether contaminants, especially metals, found in 
sediments are natural or from human activity. Research 
in Florida pioneered interpretive techniques to assist in 
making this judgment and design watershed manage-
ment strategies accordingly. This section will highlight 
these methods after covering the basics of sediment 
monitoring.

Sample Collection

What and Where to Sample

As with all monitoring, sediment monitoring programs 
should be designed with respect to clear, comprehensive, 
specific objectives. One common general objective for 
sediment monitoring programs is to determine the 
level of sediment contamination existing, perhaps for 
comparison with quality criteria, dredging, or targeting 
sediment capping. In this case, it will probably be ap-
propriate to composite a number of samples from the 
area of interest. Other common purposes for sediment 
monitoring are to determine the spatial variability of 
contamination, or to compare two or more areas or 
different situations. The best sampling design in this 
case would be to collect replicate samples from each 
area for separate analyses, with a composite from each 
as the fallback strategy if budget is limited. In all of 
these situations, the number depends on the areas’ sizes, 
pollutant variability, acceptable uncertainty, and the 
cost of sampling. Three samples from an area, analyzed 

separately or composited, are a minimum for statistical 
purposes.

Another consideration in locating sampling stations 
concerns the variability of contaminant levels as a 
function of sediment grain sizes. The finer solids tend 
to concentrate pollutants more than the larger particles 
because of their greater surface area per unit volume 
available for surface processes of attachment (e.g., 
adsorption). The relative distribution of particles by size 
depends on hydrodynamic conditions, with the finer 
ones tending to deposit in slower flowing areas and the 
larger ones in faster moving locations. How to decide 
what flow regimes to sample depends, once again, on 
objectives and should be carefully considered.

Concerning sediment depth to sample, most moni-
toring is intended to document recent contamination 
and relatively short-term trends; hence, samples are 
most frequently collected from the surficial sediments 
(typically, the top 5 to 15 cm). Deeper sampling should 
probably be considered only when the objectives are 
directed at longer-term or historical trends.

When to Sample

Sediment monitoring has the considerable advantages 
over water column monitoring of integrating pollutants 
over time and being much less transient. Still, currents 
do redistribute sediments, and this phenomenon must 
be considered in monitoring program design. With 
reference to the program’s objectives, the designer can 
decide how important this factor is and, if it matters, 
how to structure sampling seasonally. Obviously, if very 
short-term trends in a stream are the focus of objec-

Figure 6-11: Ekman dredge and Ponar dredge

Ekman dredge Ponar dredge

Presented as examples only and does not constitute endorsement of the products by the U.S. Environmental Protection Agency or the North American Lake Management Society
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tives, sediment monitoring must occur when sediments 
are being deposited during the storm season. If the 
overall potential effect of a winter’s deposition on fish 
spawning in the early fall is the issue, monitoring must 
occur after the cessation of winter runoff and before 
spawning starts. If comparisons are to be made based on 
samples taken once a year for several years, monitoring 
should take place at the same time each year. If sedi-
ment monitoring is to occur in a relatively stable lake 
or wetland system, seasonal timing probably matters 
less. A clear statement of objectives should make these 
decisions quite easy to make.

How to Sample

Samplers available for sediment monitoring include 
scoops, corers, and dredges. The basic type to choose 
and the particular selection among the alternatives 
depend on the water body, the conditions, and the 
program objectives. Scoops can be ordinary shovels or 
fashioned from common materials for use in shallow 
water while wading. Some corers are meant for hand 
use, while others are for deep water. They are usually 
not appropriate for sediment sampling in streams unless 
they are being used for frozen core samples (Burton 
and Pitt, 2002). Dredges are usually most appropriate 
for dropping from a boat or bridge.

Samplers should be cleansed in the same way as 
containers used for water samples for analyses of nu-
trients, bacteria, metals, and organic chemicals. When 
the objective is to analyze certain quantities without 
contamination, the collector must be made from special 
materials. Again, the same guidelines prevail as presented 
for analyses of the same quantities in water; e.g., sedi-
ments to be subjected to volatile organic compound 
analysis must contact only Teflon.

• One of the most commonly used sediment 
samplers is the Ekman dredge (Figure 6-11). 
It is small and light and the easiest among the 
options to set. Because of its light weight, the 
Ekman dredge can collect samples only from 
soft mud, silt, or sand. However, for the same 
reason, it is the best choice where fine particles 
are likely to be disturbed by the force produced 
by objects moving through water. Depending on 
the required amount of sediment that must be 
collected, its relatively small size can necessitate 
collecting replicates to obtain sufficient quantity. 
Setting the dredge with a pole in shallow water 

increases the depth and success of sample collec-
tion. The Ekman dredge must be tripped with a 
messenger, similar to a Van Dorn water sampler. If 
the depth is not known, it is a good idea to touch 
the bottom with the dredge, pick it up a few feet, 
and move over a few feet before slowly lowering 
it back down to the bottom. If the sediment is 
compacted, or if there is a lot of gravel, rocks, or 
large debris, the heavier Peterson or Ponar (Figure 
6-11) dredges must be used for sampling.

• Both the Peterson and Ponar dredges are large 
enough (14 to 32 kg, 30 to 70 lbs) to usually re-
quire winches for raising and lowering, although 
models small enough to be raised and lowered by 
hand are available. Small sticks that can prevent 
the Ekman dredge from closing will be crushed 
by these two dredges. Because of their larger sizes, 
much more water is displaced, and thus fine sedi-
ment is easily swept away before the jaws close. 
Gently lowering these dredges the last few feet 
can reduce the problem. These larger dredges can 
collect a larger surface area, but still only sample 
the top few centimeters of sediment. Attaching 
weights to them is one way to increase the depth 
of their bite. The Peterson and Ponar dredges are 
held open by their own weight and tripped by 
letting the line go slack.

• Whatever the type of dredge, a smooth retrieval 
is desirable to avoid losing some of the sample. It 
is a good idea to place a bucket under the dredge 
and haul it out of the water within the bucket to 
avoid letting some of the sample escape with the 
dripping water.

Less common in general urban water resources work 
are bedload samplers, which collect the sediments that 
travel along the stream bed. These samplers are box or 
basket traps located on the bed with open ends facing 
into the current. Some bedload samplers are embedded 
in the stream bottom with a slot opening even with the 
sediment surface.

Special Considerations for Sample Handling

Sediment samples should generally be passed through 
a 2-mm sieve to remove twigs, leaves, and other debris 
larger than any of the sediment particles. For some 
objectives, it is appropriate to separate the sample fur-
ther by particle size. If the analysts wish to distinguish 
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contaminant levels in fine sediments versus larger ones 
or versus an overall bulk sample, a subsample of fines 
should be separated out by sieving through a sieve of 
appropriate opening size (e.g., 63 mm).

Special Considerations for Sample analysis

As with water samples, the variables to specify for 
laboratory analysis depend on the program’s objectives, 
required certainty, costs, and available budget. With 
sediments, in comparison to water, there is a much 
higher potential to detect trace substances like the 
less prevalent metals, pesticides, polynuclear aromatic 
hydrocarbons, PCBs, etc.; and these measurements are 
often the principal subjects for analysis.

In addition to contaminants, sediment samples 
should generally be analyzed for:

• Grain size distribution;

• Moisture content;

• PH; and

• Organic content (as loss on ignition, also termed 
volatile organic solids, or total organic carbon).

Grain size distribution is important information in 
interpreting the relative ability of the sample to con-
centrate contaminants depending on the relative surface 
area of its makeup. Knowing the moisture content 
permits expressing results in terms of dry weight of 
bulk sample, which is superior to expression in terms 
of wet weight, which is variable. The pH is a key factor 
in the relative solubility of metals. A relatively acidic 
pH can mean that metals have dissolved in the water 
instead of adsorbed to solids; it does not necessarily 
indicate that they are low in the overall environment. 
Physicochemical processes by which contaminants as-
sociate with solids are related to the amount of organics 
present. For example, organics provide small pores for 
adsorption of synthetic organic chemicals.

Special Considerations on 
How to analyze data

General Guidelines

Sediment contaminant concentrations should be 
expressed in mass of pollutant per unit dry weight of 

sediment (e.g., mg zinc/dry kg of sediment, which is 
equivalent to parts per million). Quantities that occur 
in smaller amounts can be expressed in µg/kg, which 
is equivalent to parts per billion.

A useful way of expressing sediment contamination 
is the enrichment ratio, which is the ratio of the pol-
lutant concentration in a sample to the concentration 
in a reference sample. The reference should be a sample 
that is equivalent in every way possible but stems from 
a location considered to be unaffected or minimally 
affected by the contamination sources influencing the 
sample being quantified.

Assessing Sediment Contamination Source

In the past, determining whether aquatic sediments 
were anthropogenically enriched with metals was a 
difficult process requiring comprehensive site-spe-
cific assessments. In recent years, Florida researchers 
have developed a practical approach for judging the 
likelihood of human versus natural sources, relying 
on normalization of metal concentrations to a refer-
ence element (Florida Department of Environmental 
Protection 1988). In Florida, normalization of metal 
concentrations to aluminum concentrations in estua-
rine sediments proved the most promising method of 
comparing metal levels regionally. Further research in 
Florida, Canada, and Washington State indicated that 
other crustal metals little influenced by anthropogenic 
sources (e.g., lithium) can also be appropriate reference 
elements for assessing sediments. Lithium is sometimes a 
better basis in areas whose geology is strongly influenced 
by glacial erosion. The Washington work extended ap-
plication of the technique from estuarine to freshwater 
wetland sediments.

To understand this assessment tool, it is helpful 
to know the geochemical processes that govern the 
behavior and fate of metals in water. Natural sediments 
are predominantly composed of debris from weathering 
of rocks. Acids formed in the atmosphere or from the 
breakdown of organic matter (e.g., carbonic, humic, 
fulvic acids) mix with water and form leaching solu-
tions. These leaching solutions break down rocks and 
carry away the products in solution or as solid debris. 
This debris is chiefly composed of chemically resist-
ant minerals, such as quartz and clay minerals, which 
are the alteration products of other aluminosilicate 
minerals. Naturally occurring metals can substitute for 
aluminum in the aluminosilicate structure, where they 
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are tightly bound and not prone to being released in 
water. In contrast, dissolved metals from natural and 
anthropogenic sources adsorb to particulate matter, a 
more loosely bound configuration. These metals are 
generally more subject to release back into the dissolved 
form by physical or chemical changes in the water.

The tool for interpreting metal concentrations in 
sediments is based on demonstrated, naturally occur-

ring relationships between metals and aluminum (or 
an alternative like lithium). These natural relationships 
were used to develop guidelines to distinguish natural 
sediment deposits from anthropogenically contaminated 
sediments. This tool is based on a statistical linear 
regression analysis with aluminum (or lithium) as the 
independent variable and another metal of interest as 
the dependent variable. A plot of the regression line 

Figure 6-13: nickel versus aluminum in Puget Sound area Freshwater Wetland Sediments 

Figure 6-12:  lead versus aluminum in biscayne bay Sediments 

Source: Adapted from Valentine 1994, Azous and Horner 2001

Source: Adapted from Florida Department of Environmental Protection, 1993
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and 95 percent confidence lines on either side brackets 
the region expected to contain sediments with the 
metal primarily originating from natural sources. Figure 
6-12 shows the relationship for lead versus aluminum 
in Biscayne Bay (Florida) sediments. All points lying 
above the upper confidence limit are regarded as 
anthropogenically contaminated.

For Puget Sound area (Washington) freshwater 
wetlands, the regression was first performed using data 
from a set of wetlands whose watersheds had relatively 
little urbanization (Group 1 in Figure 6-13 for nickel 

versus aluminum; Valentine, 1994; Azous and Horner, 
2001). Then data were plotted from moderately and 
heavily urbanized sets (Groups 2 and 3, respectively, in 
Figure 6-13). The figure shows that, for nickel, all of 
the Group 3 samples fall above the 95 percent confi-
dence line, as do a majority of the Group 2 samples. 
While aluminum as the reference yielded the better 
regression in the example, for other metals, lithium as 
the reference resulted in a superior regression for this 
glaciated region.
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Measurement Procedure 
Using a Current Meter

1. Extend a measuring tape at right angles to the 
direction of flow and measure the width of the 
cross section. Record measurements on a data sheet. 
Leave the tape strung across the stream.

2. Divide the width into segments using at least 20 
points of measurement. If previous flow measure-
ments have shown uniform depth and velocity, 
fewer points may be used; smaller streams may also 
require fewer points. Measuring points should be 
closer together where depths or velocities are more 
variable. Cross sections with uniform depth and 
velocity can have equal spacing.

3. Record the distance from the initial starting bank 
and the depth.

4. Record the current velocity at each measuring 
point. Horizontal (from left to right bank) and 
vertical (top to bottom) variation of stream velocity 
may influence streamflow measurements. To correct 
for vertical differences, measuring at certain depths 
can yield acceptable estimates of the mean velocity 
over a vertical profile. If the depth exceeds 0.8 m 

(2.5 ft), velocities should be measured at 20 percent 
and 80 percent of full depth and averaged to estimate 
mean velocity. In the depth range 0.1 to 0.8 m (0.3 
to 2.5 ft), take the velocity at 60 percent of the full 
depth (measured from the surface) as an estimate 
of the mean over the profile. Measuring velocity in 
water shallower than 0.1 m (0.3 ft) is difficult with 
conventional current meters. If much of the reach 
of interest is very shallow, or flow is too slow for 
current meter measurement, consider installing a 
control section and V-notch weir.

5. Calculate flow as a summation of flows in partial 
areas (Figure 6-A-1) using the following equation:

q
n
 = v

n
d

n
(b

n+1
 - b

n-1
)/2

where: b
n-l

 = Distance from initial point n to the preceding 

point n-1 (m [ft]);

b 
n+l

 = Distance from initial point n to the following point 

n+1 (m [ft]);

d = Mean depth of partial area n (m [ft]);

v = Average current velocity in partial area n (m/sec 

[ft/sec]); and

q = Discharge in partial area n (m3/sec [ft3/sec]).

Figure 6-a-1:  variables Used to Calculate Stream discharge Using the Current Meter Method

a P P E n d i X  a
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Recommended Sampling and analysis Procedures for Water Quality variables

variable Containera Preservationb Maximum  
Holding Time

analytical  
Methodsc

Reporting  
limit

Unit

Miscellaneous

pH P, G None (field) None
EPA 150.1; 
SM 4500-H+ 0.1 pH

Dissolved oxygen Gdd None (field)e Nonee EPA 360.1, 360.2; 
SM 4500-O

0.1 mg/L

Conductivity P, G 28 days
EPA 120.1; 
SM 2510

1 µS

Total hardness P, G HNO3 to pH < 2 6 months
EPA 130.1, 130.2; 
SM 2340B

0.5 mg/L

Alkalinity P, G 24 hours
EPA 310.1, 310.2; 
SM 2320

0.1 mg/L

Biochemical oxygen demand Gdd 24 hours  
(6 preferred)

EPA 405.1; 
SM 5210

3 mg/L

Chemical oxygen demand P, G H2SO4 to pH < 2 28 days
EPA 410.1; 
SM 5220

10 mg/L

Residual chlorine P, G None (field) None
EPA 330.5; 
SM 4500-Cl

0.1 mg/L

Cyanide P, G
NaOH to pH 
> 12

14 days
EPA 335.2;  
SM 4500-CN- 3 µg/L

Solids

Total suspended solids

P, G

7 days
EPA 160.2;  
SM 2540D

1 mg/L

Total dissolved solids 7 days
EPA 160.1;  
SM 2540C

1 mg/L

Turbidity 48 hours
EPA 180.1;  
SM 2130

0.05 NTU

Particle size distribution SM 2560 1 µL/L

Nutrients

Total phosphorus

P, G H2SO4 to pH < 2

28 days
EPA 365.1;  
SM 4500-P F

5 µg/L

Soluble reactive phosphorus 48 hours
EPA 365.1;  
SM 4500-P F

2 µg/L

Ammonia-nitrogen 28 days
EPA 350.1;  
SM 4500-NH3

10 µg/L

Nitrate + nitrite-nitrogen 28 days
EPA 353.1;  
SM 4500-NO2, NO3

10 µg/L

Total nitrogen 28 days SM 4500-N 10 µg/L

Total Kjeldahl nitrogen 28 days
EPA 351.1;  
SM 4500-Norg

100 µg/L

a P P E n d i X  b
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Recommended Sampling and analysis Procedures for Water Quality variables continued

variable Containera Preservationb Maximum  
Holding Time

analytical  
Methodsc

Reporting  
limit

Unit

Metals

Silver

P, Teflon, or 
borosilicate 

glass
HNO3 to pH < 2

48 hours  
to filter for 
dissolved,  

6 months to 
analyze

 EPA 200.8;  
SM 3125

0.2 µg/L

Aluminum 25 µg/L

Arsenic 0.5 µg/L

Cadmium 0.2 µg/L

Chromium (total) 1 µg/L

Copper 1 µg/L

Nickel 2 µg/L

Lead 1 µg/L

zinc 1 µg/L

Chromium (Cr+6)
EPA 218.4;  
SM 3500-Cr

50 µg/L

Selenium
EPA 270.2, 270.3; 
SM 3500-Se

2 µg/L

Mercury G or Teflon
5 mL/L of 12 N 
HCl or BrClf

48 hours  
to filter for 
dissolved,  
28 days to 

analyze

EPA 245.2;  
SM 3112

0.5 µg/L

Pathogens

Fecal coliforms

Sterile P, G Noneg 8 hours

SM 9221, 9222 1
cfu/100 mL 
or MPN/100 

mL

Escherichia coli SM 9221, 9222 1
cfu/100 mL 
or MPN/100 

mL

Total coliforms SM 9221, 9222 1
cfu/100 mL 
or MPN/100 

mL

Enterococci SM 9230 1 col/100 mL

Total petroleum hydrocarbons

TPH-gasoline

G

14 days EPA SW 8015 50 µg/L

TPH-Diesel

7 days to 
extract,  

40 days to 
analyze

EPA SW 8015 50 µg/L

TPH-motor oil

7 days to 
extract,  

40 days to 
analyze

EPA SW 8015 50 µg/L

Oil and grease
HCl or H2SO4  
to pH < 2

28 days SM 5520 5 µg/L
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Recommended Sampling and analysis Procedures for Water Quality variables continued

variable Containera Preservationb Maximum  
Holding Time

analytical  
Methodsc

Reporting  
limit

Unit

Pesticides

Organochlorines

Amber glass

7 days  
to extract,  

40 days  
to analyze

EPA SW 8081. 
8085; SM 6630

0.01-0.1 µg/L

Organophosphorus EPA SW 8085 0.01-0.1 µg/L

Nitrogen EPA SW 8085 0.01-0.1 µg/L

Carbamates EPA SW 8321 0.07-3.5 µg/L

Herbicides
EPA SW 8085;  
SM 6640

0.1-1.0 µg/L

Miscellaneous organics

Polynuclear aromatic  
hydrocarbons

Amber glass Noneg

7 days  
to extract,  

40 days  
to analyze

EPA SW 8270, 
8310; SM 6440

0.05 µg/L

a P – plastic (polyethylene); G – glass.
b Hold all samples on ice in the field and at 4oC in the laboratory, in addition to any preservation 

listed. HNO3 – nitric acid; H2SO4 – sulfuric acid; HCl – hydrochloric acid.
c EPA – from U.S. Environmental Protection Agency (1983); SM – from American Public Health 

Association (1998); EPA SW – from U.S. Environmental Protection Agency (1986).
d Biochemical oxygen demand bottle.
e Can be chemically fixed in the field and titrated in the laboratory.
f Filter for dissolved sample analysis before preservation.
g Normally none except holding at 4oC but add sodium thiosulfate in the presence of chlorine.
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Types of Water and Sediment 
Quality variables

Note: Abbreviations and customary units of measure-
ment are in parentheses; mL – milliliters; L – liters; mg 
– milligrams; µg – micrograms; µL – microliters.

• Measures of solids – Impacts include light and 
visibility reduction, abrasion of sensitive aquatic 
animal tissues, transport of other pollutants, and 
sediment deposition.

• Settleable solids (mL/L).

• Total suspended solids (TSS, mg/L) 
– Trapped by 0.45-micrometer filter.

• Total dissolved solids (TDS, mg/L) 
– Passed through 0.45 micrometer filter 
and measured gravimetrically after sample 
evaporation.

• Turbidity (Nephelometric Turbidity 
Units, NTUs) – Represents light-
scattering ability of suspended particles.

• Particle size distribution (PSD, % by 
volume larger than or smaller than given 
sizes; diameters at which selected % occur 
[e.g., d10, d50]; µL particle volume/L water 
volume) – Determined by an electronic 
particle counter.

• Nutrients – Increases cause eutrophication, 
excessive nuisance algal growth accompanied 
by change in algae types (tendency toward 
filamentous); oxygen depletion upon death and 
decay.

• Phosphorus (µg/L in natural waters, 
sometimes mg/L in effluents) – Most 
often responsible for eutrophication in 
fresh waters.

• Total phosphorus (TP).

• Soluble reactive phosphorus 
(SRP), sometimes orthophosphate-
phosphorus, which makes up most of 
SRP.

• Nitrogen (µg/L in natural waters, 
sometimes mg/L in effluents) – Most 
often responsible for eutrophication in 
salt waters.

• Ammonia nitrogen (NH3-N or 
NH4

+-N) – Also toxic in high 
concentrations.

• Nitrate- (NO3
-), nitrite- (NO2

-), and 
nitrate+nitrite-nitrogen.

• Total Kjeldahl nitrogen (TKN) 
– Ammonia plus organic nitrogen.

• Total nitrogen (TN).

• Metals (µg/L in natural waters, sometimes mg/L 
in effluents) – Many are toxic to aquatic life, and 
some bioaccumulate and biomagnify; the first 
three are most often detected in stormwater 
runoff and natural waters.

Copper (Cu)

Lead (Pb)

Zinc (Zn)

Antimony (Sb)

Arsenic (As)

Beryllium (Be)

Cadmium (Cd)

Chromium (Cr), +3 and +6 valences, total

Mercury (Hg)

Nickel (Ni)

Selenium (Se)

Silver (Ag)

Thallium (Th)

Metals can be measured as dissolved, “total recover-
able,” or both. Dissolved metals have the most immedi-
ate toxic effects, but those in solid state can dissolve and 
also accumulate in sediments and affect life there.

Calcium (Ca) and magnesium (Mg) are non-toxic 
metals that reduce solubility and therefore harmful 
effects of other metals and together produce what we 
call “water hardness.” Water quality criteria are based 
on hardness. Whenever the objective is to determine if 
natural water metals criteria are met, hardness should be 
determined and expressed as “mg/L calcium carbonate, 
CaCO3.”

a P P E n d i X  C
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• Pathogens (no. colonies/100 mL, with no. 
colonies often expressed as most probable no. 
[MPN]) – Criteria and limits are in terms of 
“indicators” that may not be disease-causing 
themselves but are intended to indicate the 
presence of fellow-traveling direct pathogens. 
Analysis of specific pathogens is almost never 
done in routine environmental work, indicators 
are extremely variable, and pathogen methods 
are arguably the least satisfactory in aquatic 
science.

• Fecal coliforms – Present in the bodies of 
all warm-blooded animals.

• Total coliforms – Some have natural 
sources, especially soils.

• Enterococci – Closer indicator of human 
disease potential than fecal coliforms but 
not much advantage in environmental 
variability.

• General measures of organics:

• Biochemical oxygen demand (BOD, 
mg/L) – Commonly used to monitor 
sewage and other effluents high in rapidly 
decomposable organics.

• Total organic carbon (TOC, mg/L).

• Chemical oxygen demand (COD, mg/L).

• Petroleum and its products:

• Oil and grease (mg/L).

• Total petroleum hydrocarbons (TPH, 
mg/L) – Often divided into fractions 
such as Diesel and gasoline.

• Specific organic chemicals (µg/L) – Many are 
toxic to aquatic life, and some bioaccumulate 
and biomagnify.

• Only pentachlorophenol, certain 
pesticides, and polychlorinated biphenyls 
(PCBs) have water criteria for natural 
waters.

• Other groups may be represented in 
effluent limitations and are sometimes 
detected in natural waters; examples:

• Volatile organic chemicals (VOCs) 
– Components of solvents and 
fuels, most but not all containing 
chlorine or bromine (benzene and 
its relatives are exceptions); many are 
carcinogenic; easily lost from samples 
to atmosphere and very reactive with 
other substances.

• Organophosphorus pesticides (e.g., the 
commonly used diazanon).

• Polynuclear aromatic hydrocarbons 
(PAHs) – Combustion by-products 
often found in stormwater runoff and 
sometimes in natural waters.

• Numerous other industrial and 
commercial chemicals with various 
formulations.

• Miscellaneous quantities.

• Temperature (o Celsius).

• pH – On 0-14 scale, with 0-6.99 
signifying acidic, 7.00 neutral, and 7.01-
14 alkaline.

• Dissolved oxygen (DO, mg/L).

• Conductivity (microsiemens/centimeter, 
µS/cm) – Measures ability of water to 
conduct an electric current because of 
presence of all dissolved substances, most 
of which are of natural mineral origin 
and are not pollutants.

• Total residual chlorine (mg/L) – Toxic to 
aquatic life.

• Cyanide (µg/L) – Toxic to aquatic life.
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introduction

Scope of biological Monitoring 
and assessment

Traditionally, monitoring surface waters to assess their 
ecological health and the effects of pollution discharges 
has relied upon physical and chemical measurements 
of samples from the water column. This approach 
originated when the emphasis was on the effects of 
discharges such as wastewater treatment plants and 
industrial effluents. These discharges are continuous 
and generally have a lower degree of variability in flow 
and water quality than intermittent sources like urban 
stormwater runoff. Judgment of the effects of relatively 
uniform discharges on aquatic organisms is based to 
a large extent on bioassays exposing test species to 
concentration ranges of pollutants. While these standard 
procedures deviate from the reality of stresses in natural 
systems in many respects, they do reflect uniform efflu-
ents better than intermittent, more variable ones. When 
attention turned to these latter discharges, the need for 
a more direct means of assessing actual ecological effects 
became apparent. This chapter outlines techniques of 
biological community assessment to detect the effect 
of diffuse sources of pollution on aquatic life.

Intermittent discharges create shock loadings to a 
water body, and the ecological effects depend on many 
variables and complex interactions. Moreover, many 
runoff pollutants become attached to sediment particles 
and settle quickly, exerting detrimental effects over a 
long period. Furthermore, the high peak flow rates and 
volumes of urban runoff degrade habitat (e.g., channel 

and bank erosion) and elevate sediment deposition, 
the effects of which are not detected by water quality 
monitoring.

Monitoring biological communities is the most 
integrated approach to surface water quality assessment 
and management. While water quality data reflect short-
term conditions that exist when a particular sample is 
collected, biological communities accurately indicate 
overall environmental health because they continuously 
inhabit receiving waters and react to various long-term 
physical and chemical influences. Aquatic organisms 
also integrate a variety of environmental influences, 
hydrologic and other physical aspects, chemical effects, 
and interactions among the biota themselves.

Biological assessment involves integrated analyses 
of structural and functional components of the aquatic 
communities. Bioassessments are best used to detect 
aquatic life impairments and assess their relative severity. 
Once impairment is detected, additional chemical and 
biological toxicity testing can identify the causative 
agent(s) and the source. Both biological and chemical 
methods are critical in successful pollution control 
and environmental management programs. They are 
complementary, not mutually exclusive, ways to en-
hance overall program effectiveness.

In summary, key advantages of bioassessments are 
(after Barbour et al., 1999):

• Biological communities reflect the overall 
ecological integrity of all elements of complex 
systems.

• Over time, biological communities integrate 
the effects of various stressors operating at dif-
ferent levels, providing a measure of response to 
fluctuating environmental conditions.

C H a P T E R  7

biological Monitoring  
and assessment

0039910



CHAPTER 7:  BIOLOGICAL MONITORING AND ASSESSMENT 7-185

• By assessing the integrated response to highly 
variable pollutant inputs, biological communi-
ties provide a practical approach for monitoring 
runoff source impacts and the effectiveness of 
best management practices.

• Routine monitoring of biological communi-
ties can be relatively inexpensive, particularly 
when compared to the cost of assessing toxic 
substances.

• The public is highly interested in the status of 
biological communities as a measure of environ-
mental health.

In the broadest sense, biological community assess-
ment embraces monitoring of both habitat features and 
biota in both the plant and animal kingdoms. Habitat 
features of importance to aquatic life are very numerous 
and even extend outside of the aquatic environment 
itself to the riparian zone. Primary producers are 
found among the macrophytic rooted plants and the 
periphyton attached to surfaces in the water. Benthic 
macroinvertebrates are both consumers of aquatic 
and terrestrial primary production and food sources 
for fish. Clearly, the potential subjects for monitoring 
biological communities are so numerous and diverse 
that designing a feasible monitoring program that will 
give needed answers highly depends on formulating 
carefully considered, comprehensive objectives as 
covered in Chapter 5.

There has been much progress in aquatic bioassess-
ment through benthic macroinvertebrate monitoring. 
This segment of the community directly represents 
the ability of the resource to sustain life, which habitat 
assessment does not. Relative to fish, the invertebrates 
are much less mobile. They therefore register conditions 
in a particular location better and are considerably 
easier to monitor. Progress accelerated when research-
ers developed indices representing overall benthic 
macroinvertebrate communities instead of attempting 
to interpret the significance of measures on individual 
species or genera.

Beginning in the 1980s, researchers, agencies in 
some states, and the U.S. Environmental Protection 
Agency began to develop and codify procedures to 
guide biological monitoring and assessment. The 
early developments culminated in issuance of Rapid 
Bioassessment Protocols for Use in Streams and Riv-
ers: Benthic Macroinvertebrates and Fish (Plafkin et 
al., 1989), updated as Rapid Bioassessment Protocols 
for Use in Streams and Wadeable Rivers: Periphyton, 

Benthic Macroinvertebrates and Fish (Barbour et al., 
1999). The Rapid Bioassessment Protocols (RBPs) give 
complete coverage of monitoring the three biotic com-
munities named in the title, as well as habitat. Burton 
and Pitt (2002) summarized key provisions of the 
habitat, benthic macroinvertebrate, and fish protocols, 
as well as related methods from the state of Ohio, in 
their Appendices A to C. This chapter does not repeat 
the extensive material in these references but helps 
guide potential users to the resources they can find 
within the protocols, with specific attention to habitat 
and invertebrate monitoring. It also exemplifies some 
of the subject matter with case studies representing 
individual approaches found to work well. The chapter 
also briefly covers aquatic toxicity assessment, which is 
not a part of the RBPs.

Reference Conditions for 
biological Monitoring

The issue of reference conditions is critical to the in-
terpretation of biological surveys. The term “reference” 
is more appropriate when applied to a foundation for 
comparison in studies within the natural environment 
than “control,” which is commonly used in laboratory 
experimentation. A reference site is a location unaffected 
by the variable(s) whose effects are to be measured at 
a “treatment” or “test” site according to the objectives 
adopted for the monitoring program. In this context, 
the term “treatment” refers to the influence created by 
the variable(s) of interest. If the reference site is carefully 
chosen, equivalent measurements of conditions there 
and at the test location should elucidate the type and 
extent of effects created by the test variable(s). As with 
so much else in monitoring program design, selecting a 
good reference site depends strongly on clear, complete 
objective statements. In practice, test variables in urban 
water resources work are often measures of impact, such 
as the quantity and water quality of a discharge, or of 
BMP performance.

Barbour et al. (1996a) described two general types of 
references, site-specific and regional. The first type rep-
resents measurements of conditions either upstream of 
an intervention, such as a discharge or BMP installation, 
or from a “paired” watershed. The appendix to Chapter 
5 explores paired watershed monitoring program design 
in some detail. Site-specific references are established at 
the outset of a monitoring program, in relation to its 
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specific objectives. Regional references, on the other 
hand, consist of measurements from a population of 
sites relatively unaffected by the usual influences being 
studied within a fairly homogeneous region and habitat 
type. These sites usually serve as bases for comparison 
for various monitoring programs within the region for 
which they are suited.

Two major concerns always attend the designation of 
reference sites. One regards the similarity in all condi-
tions except the test variables between the reference 
and treatment sites. Dissimilarity introduces potential 
alternative explanations for any observed effect. The 
second question is the degree that influences to be 
tested could still have on a reference site. This latter 
question is particularly evident in urban water work, 
where the urban influences could be so all-pervasive 
that there are no true references. In reality, this matter 
must often be resolved by settling for the “best attain-
able” conditions (Horner et al., 2002), locations that are 
not “pristine” but where human presence is sufficiently 
muted to offer the ability to distinguish clearly what 
are the effects of stronger influences.

Barbour et al. (1996a) noted the advantages of site-
specific upstream references: (1) if carefully selected, the 
habitat quality is often similar to that measured down-
stream, thereby reducing complications in interpretation 
arising from habitat differences; and (2) impairments due 
to upstream influences from other sources are already 
factored into the reference conditions. Where feasible, 
effects should be bracketed by establishing a series or 
network of sampling stations at points of increasing 
distance from the test location, although this strategy can 
greatly raise costs. These stations will provide a basis for 
delineating impact and recovery zones. In significantly 
altered systems (e.g., channelized or heavily urbanized 
streams), suitable reference sites are usually not avail-
able. In these cases, historical data or simple ecological 
models can be used to establish reference conditions, 
although with less confidence than afforded by direct 
measurement.

While site-specific reference conditions represented 
by the upstream-downstream, or paired-site approach 
are desirable, Hughes (1995) pointed out three problems 
associated with their use: (1) they provide limited 
capacity for extrapolation beyond the site-specific; 
(2) they hence involve a substantial assessment effort 
that is likely to have little value in future monitoring; 
and (3) in many cases there are too few reference sites, 
often only one, for statistical assessment of measurement 
uncertainties.

Regional reference sites can overcome these dis-
advantages of site-specific references. The concept of 
systematically regionalizing reference site establishment 
got a major boost with Omernik’s (1987) ecoregional 
framework for interpreting spatial patterns in state and 
national data. The geographical framework is based on 
regional patterns in land-surface form, soil, potential 
natural vegetation, and land use. Geographic patterns 
of similarity among ecosystems can be grouped into 
ecoregions and sub-ecoregions. Naturally occurring 
biotic assemblages, as components of the ecosystem, 
would be expected to differ among ecoregions but be 
relatively similar within a given ecoregion.

Establishing and characterizing a set of reference 
locations represents a substantial investment for a region. 
But this investment can pay off over time in more 
revealing and certain interpretations of monitoring 
findings than those that are possible with complete 
reliance on site-specific referencing. Nevertheless, 
site-specific references will still be required to meet 
certain objectives.

Habitat Monitoring

introduction

An evaluation of habitat quality is crucial to achieving 
many objectives in the assessment of ecological integrity. 
Raven et al. (1998) pointed out that habitat and bio-
logical diversity are closely linked. In the most general 
sense, “habitat” incorporates all aspects of the physical 
and chemical environment, along with the interactions 
among living organisms. This broad spectrum makes 
the number of possible monitoring subjects a very long 
list, which for feasibility must be pared in relation to 
the objectives being pursued. Usually, the definition of 
habitat is narrowed to the quality of the internal (to 
the water body) and external riparian environments 
that influence the structure and function of the aquatic 
community. The RBPs adhere to this definition. This 
more restricted definition still leaves many possible 
conditions for consideration as monitoring subjects, 
and the attendant need to apply objectives to focus on 
the most crucial ones.

The presence of an altered habitat structure is one 
of the major potential stressors of aquatic systems (Karr 
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et al., 1986). A degraded habitat, often from hydrologic 
modification, can sometimes obscure investigations of 
the biological effects of contaminated water, sediments, 
or both. Habitat monitoring should be strongly con-
sidered, along with physical, chemical, and biological 
monitoring, when the objective is to distinguish such 
effects. Habitat knowledge is essential to pairing sta-
tions for study (i.e., upstream and downstream or in 
paired watersheds). Because conditions are usually not 
identical from site to site, some habitat data can help 
in interpreting measurements from paired sites. Where 
physical habitat quality at a test site is similar to that 
of a reference, detected impacts can be attributed to 
water quality factors or other stressors. In the opposite 
situation of dissimilar habitats, the location with more 
degraded habitat could be limited more by that condi-
tion than other stressors. With all its potential value, 
though, habitat monitoring cannot replace or be a 
surrogate for biological measurements when the objec-
tive is to discern the condition of biotic populations 
or communities. Biological quality cannot be safely 
deduced from habitat conditions and must be measured 
directly, if that is the focus of objectives.

The following subsections on monitoring program 
elements preserve the same terminology with regard 
to “sampling” that was used in preceding monitoring 
chapters. Of course, tasks in habitat monitoring fre-
quently do not involve sampling in the same context 
as collecting a parcel of water or sediment. Instead, 
habitat monitoring usually involves tasks like measur-
ing dimensions and observing and then describing 
(and also perhaps scoring) environmental attributes. 
Nevertheless, this chapter maintains the terminology, 
both for consistency in language and to emphasize that 
the same set of decisions must be made in properly 
designing habitat monitoring programs as in any other 
monitoring effort.

What to Sample

As pointed out in the introduction, potential variables 
for habitat monitoring are very numerous. Researchers 
and agency staff based at local, state, and federal levels 
have collectively devised many standard variable lists and 
protocols for guiding habitat monitoring. Locally and 
regionally derived lists typically represent the concerns 
of the area (e.g., anadromous fish spawning and rearing 
habitat features in the Pacific Northwest, conditions for 

resident warm-water and cold-water fish species in the 
Upper Midwest) and usually should not be transferred 
in whole to other places.

The RBPs prescribe a series of descriptive, mea-
sured, and scored variables in their habitat monitoring 
protocol. The descriptive set consists of:

• Stream characterization;

• Watershed characterization;

• Riparian vegetation;

• Aquatic vegetation; and

• Sediment and substrate.

Measured quantities are:

• Instream features (measured or estimated dimen-
sional characteristics, mostly);

• Large woody debris; and

• Basic water quality variables (temperature, con-
ductivity, dissolved oxygen, pH, and turbidity).

The RBPs recommend scoring the following vari-
ables in four categories from optimal to poor quality 
for organism support, with five numerical scores to 
represent distinctions within each category. In some 
cases, variables do not apply to both high- and low-
gradient streams but only one.

• Epifaunal substrate and available cover – Includes 
the relative quantity and variety of natural 
structures in the stream, such as cobble (riffles), 
large rocks, fallen trees, logs and branches, and 
undercut banks available as refugia, feeding areas, 
or sites for spawning and nursery functions of 
aquatic macrofauna.

• Embeddedness – Refers to the extent to which 
rocks (gravel, cobble, and boulders) and snags 
are covered or sunken into the silt, sand, or 
mud of the stream bottom. Generally, as rocks 
become embedded, the surface area available for 
macroinvertebrate and fish shelter, spawning, and 
egg incubation decreases.

• Pool substrate characterization – Evaluates the 
type and condition of bottom substrates found in 
pools. Firmer sediment types (e.g., gravel, sand) 
and rooted aquatic plants support a wider variety 
of organisms.

• Velocity/depth combinations – Patterns of 
velocity and depth are included for high-gradient 
streams under this parameter as an important 
feature of habitat diversity. The best streams in 
most high-gradient regions will have all four 
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patterns present: (1) slow-deep, (2) slow-shallow, 
(3) fast-deep, and (4) fast-shallow.

• Pool variability – Rates the overall mixture of 
pool types found in streams according to size 
and depth. The four basic types of pools are 
large-shallow, large-deep, small-shallow, and 
small-deep.

• Sediment deposition – Measures the amount of 
sediment that has accumulated in pools and the 
changes that have occurred to the stream bottom 
as a result of deposition.

• Channel flow status – The degree to which the 
channel is filled with water.

• Channel alteration – A measure of large-scale 
changes in the shape of the stream channel.

• Frequency of riffles or bends – A way to measure 
the sequence of riffles and thus the heterogeneity 
occurring in a stream. Riffles are a source of 
high-quality habitat and diverse fauna.

• Channel sinuosity – Evaluates the meandering of 
the stream. A high degree of sinuosity provides 
for diverse habitat and fauna, and the stream is 
better able to handle surges when it fluctuates 
as a result of storms.

• Bank stability – Measures bank erosion or the 
potential for erosion.

• Bank vegetative protection – Measures the 
amount of vegetative protection afforded to the 
stream bank and the near-stream portion of the 
riparian zone.

• Riparian vegetative zone width – Measures the 
width of natural vegetation from the edge of the 
stream bank out through the riparian zone.

For example, categories and scores for embeddedness 
are shown in Table 7-1.

As mentioned earlier, work in various places has 
identified habitat variables providing the most crucial 
information for regional biota. A systematic, objec-
tive process of singling out, from the multitude of 
possibilities, those variables giving the best return of 
important information permits streamlining habitat 
monitoring. For example, May (1996) used a partial 
least-squares correlation analysis to identify the most 
effective physical habitat measures of Puget Sound 
area lowland stream quality, in relation to the ability to 
support benthic macroinvertebrate communities. The 
resulting variables are:

• Large woody debris frequency;

• Large woody debris volume;

• Glide habitat (as percent of wetted area);

• Pool habitat (as percent of wetted area);

• Pool frequency;

• Cover on pools (vegetation cover as percent of 
total pool area);

• Stream bank stability; and

• Embeddedness.

Several investigators have developed regional indices 
representing habitat quality based on multiple variables. 
An index is useful to express relative habitat quality 
among different locations in the same or different 
streams. The indices have generally been composed 
of scores assigned to observations (and in some cases 
measurements) in categories, usually a simplified ver-
sion of the RBP scoring illustrated above. Since these 
indices are not a mathematical combination of measure-
ments themselves, they have customarily been labeled 
“qualitative.” The Ohio Environmental Protection 
Agency’s (1989) Qualitative Habitat Evaluation Index 
(QHEI) incorporates substrata, instream cover, channel 
morphology, riparian width and cover, and pool, glide, 
and riffle characteristics. May’s Qualitative Habitat 

Table 7-1: Embededness Categories and Scores

Habitat Parameter 
Condition Category 

optimal Suboptimal Marginal Poor 

 Embeddedness

Gravel, cobble, and boul-
der particles are 0-25% 
surrounded by fine sedi-
ment. Layering of cobble 
provides diversity of 
niche space.

Gravel, cobble, and 
boulder particles are 
25-50% surrounded by 
fine sediment.

Gravel, cobble, and 
boulder particles are 
50-75% surrounded by 
fine sediment.

Gravel, cobble, and boul-
der particles are more 
than 75% surrounded by 
fine sediment.

Score     20    19    18    17    16     15    14    13    12    11      10      9      8      7      6     5      4      3      2      1      0

Source: Barbour et al., 1999
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Index (QHI) is made up of 15 variables scored in four 
quality categories and combined additively.

Where to Sample

The usual variability of habitat and impossibility of 
monitoring throughout the ecosystem inevitably raises 
the question of where it is best to monitor. Barbour et al. 
(1999) advised in the RBPs that, when sampling water 
bodies with complex habitats, a complete inventory of 
the entire reach is not necessary. They add, however, that 
the sampling area should be representative of the reach, 
incorporating riffles, runs, and pools if these habitats 
are typical of the stream in question. Mid-channel 
and wetland areas of large rivers, which are difficult 
to sample effectively, can be avoided. Sampling effort 
should be concentrated in near-bank habitats where 
most species occur.

When to Sample

If habitat knowledge is essential to the objectives, it 
should be monitored simultaneously with biological 
sampling. Simultaneous monitoring saves effort and 
therefore costs. While habitat is not invariable over 
time, it is likely to vary less, and more slowly, than the 
biota of interest. Therefore, it is appropriate for the 
biological monitoring schedule to control timing of 
habitat work.

How Many Samples to Take

Overall, the same representativeness and statistical 
considerations covered in Chapter 5 and (for water 
quality and sediment monitoring) in Chapter 6 also 
apply to habitat monitoring. When true sampling is 
required, composite sampling, as opposed to individual 
small replicates, is the norm for RBP investigations to 
characterize stream reaches. However, taking too few 
samples for a composite can be a major source of vari-
ance. Replication is strongly encouraged for precision 
evaluation of the methods.

How to Sample

As with guidance on what to sample in habitat moni-
toring, there are numerous guides on performing the 
various monitoring tasks. The RBPs contain field data 
sheets and associated text guidance. Prior to formulating 
his own system, May (1996) assessed more than 10 gen-
eral purpose protocol documents, most from the Pacific 
Northwest, and a number of additional special purpose 
procedures. He incorporated the most appropriate fea-
tures from these resources to arrive at a comprehensive 
procedure applicable to wadeable streams supporting or 
potentially supporting anadromous salmon in and near 
urban areas. The reader launching a habitat monitoring 
program has the choice of proceeding with the national 
RBPs, at least at first, or seeking out already developed 
regional methods. Such methods may already have 
adapted the RBPs for regional circumstances. These 
methods should be evaluated for the intended purposes, 
and either used if applicable or adapted with guidance 
by the objectives and the modifications made by others 
when they needed different techniques.

Chapter 6 emphasized the importance of careful, 
complete field notes while taking water quality samples. 
Field notes are, if anything, even more important for 
habitat monitoring, since they constitute the only 
record of many measurements and observations 
of habitat attributes. Any reader contemplating or 
performing habitat monitoring should consult the 
Chapter 6 discussion of field notes. The safety of the 
record should be ensured in all cases, but particularly 
for habitat monitoring, by keeping more than one copy 
of field notes in different locations.

Quality assurance/Quality Control

Habitat monitoring QA/QC is less developed and 
formalized than for water quality and sediment moni-
toring. The RBPs recommend the following steps:

• Train field personnel in the assessment tech-
niques being used.

• Calibrate the judgment criteria for each habitat 
variable and for the stream settings in which they 
will be assessed. Calibration involves determin-
ing if generally recommended scoring systems 
apply in these settings by employing them, as a 
preliminary step, across a representative range 
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of conditions and then adjusting them if war-
ranted.

• Make periodic checks of assessment results using 
pictures of monitoring reaches and discussions 
among the personnel involved. A more advanced 
form of this step would be independent assess-
ments by participants, a form of replication for 
precision evaluation.

How to analyze data

To a large extent, routine data analysis in habitat 
monitoring accompanies or is a nearly immediate 
outgrowth of monitoring itself. The scoring systems 
and indices described above represent straightforward 
means of analyzing raw data. The Snohomish County 
[Washington State] Public Works Department (2002) 
took a somewhat more advanced approach to index 
formulation, using the procedure for developing 
indices of biological integrity (IBIs) to derive an index 
of habitat integrity (IHI). The following section on 
Benthic Macroinvertebrate Monitoring covers the 
IBI procedure. The variables identified by Snohomish 
County as being most instrumental were:

• Fine sediment ratio – Bed surface ratio of fine 
sediment (< 6.3 mm) to larger particles;

• Unstable banks ratio – Ratio of unstable to stable 
bank length;

• Hydrologically modified banks ratio – Ratio 
of hydrologically modified to unmodified bank 
length;

• Pool functional area ratio – Ratio of pool areas 
to non-pool areas;

• Pools per unit bankfull width; and

• Large woody debris and stumps per unit bankfull 
width.

benthic Macroinvertebrate 
Monitoring

introduction

Benthic macroinvertebrates live in close association with 
the bed (benthic area) of a water body, are visible to 
the human eye, and do not possess an internal skeleton. 
They include the juvenile forms of insects, which typi-
cally emerge to the terrestrial world as adults; mollusks 
(e.g., snails, clams); crustaceans (e.g., crayfish, shrimps, 
amphipods); and various worms. They have some but 
not a high degree of mobility. As biological monitoring 
subjects, benthic macroinvertebrates have a number of 
advantages (Barbour et al., 1999):

• Macroinvertebrate assemblages are good indica-
tors of localized conditions. Because many have 
limited migration patterns or a sessile mode of 
life, they are particularly well suited for assessing 
site-specific impacts (e.g., in upstream versus 
downstream studies).

• Macroinvertebrates integrate the effects of short-
term environmental variations. Most species have 
a complex life cycle of approximately one year 
or more. Sensitive life stages respond quickly 
to stress; the overall community responds more 
slowly.

• An experienced biologist can often detect 
degraded conditions with only a cursory 
examination of the benthic macroinvertebrate 
assemblage. Macroinvertebrates are relatively 
easy to identify to family; many taxa intolerant 
of human-induced stresses can be identified to 
lower taxonomic levels with relative ease.

• Benthic macroinvertebrate assemblages are made 
up of species that constitute a broad range of 
trophic levels and pollution tolerances, thus 
providing strong information for interpreting 
cumulative effects.

• Sampling is relatively easy, requires few people 
and inexpensive gear, and has minimal detrimen-
tal effect on the resident biota.

• Benthic macroinvertebrates serve as a primary 
food source for fish, including many recreation-
ally and commercially important species.

• Benthic macroinvertebrates are abundant in most 
streams. Many small streams (first and second or-
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ders), which can have a diverse macroinvertebrate 
fauna, only support a limited fish fauna.

• Most public agencies that routinely collect 
biosurvey data focus on macroinvertebrates. 
Many regions already have background macro-
invertebrate data.

Where to Sample and  
How Many Samples to Take

As with all other monitoring, allocation of sampling 
effort should be based on the set objectives and 
weighing of variability and costs to acquire the desired 
information with a sufficient level of assurance. Benthic 
macroinvertebrates generally vary greatly in spatial 
dimensions in response to the substrata, depth, velocity, 
overhanging and aquatic vegetation, and other condi-
tions. Therefore, a statistical analysis will often dictate 
a very large number of samples to arrive at a reliable 
estimate of population sizes. There has been a definite 
trend away from population estimates and the diversity 
indices that were applied in analysis of population data, 
except for basic research purposes. The environmental 
management field has moved instead toward benthic 
indices of biotic integrity (B-IBIs). The section How to 
Analyze Data below covers the concepts and methods 
associated with B-IBIs.

If the objective is to develop a B-IBI or use an exist-
ing one, the first question is whether to sample a single 
habitat type (e.g., a stream riffle) or multiple habitats 
(e.g., beneath overhanging vegetation, in addition to a 
riffle). The RBPs present protocols for both options. 
The original RBPs (Plafkin et al., 1989) emphasized the 
sampling of a single habitat, a riffle or run, as a means 
to standardize assessments among streams having those 
habitats. The revised RBPs (Barbour et al., 1999) still 
considered this approach to be valid, because macroin-
vertebrate diversity and abundance are usually highest 
in cobble substrate (riffle/run) habitats. Where cobble 
substrate is the predominant habitat, this sampling ap-
proach provides a representative sample of the stream 
reach. However, some streams naturally lack much 
of that substrate. In cases where the cobble substrate 
represents less than 30 percent of the sampling reach 
in reference streams, one or more other habitats should 
be sampled. Habitats to sample should be selected based 
on the habitat availability in the reference state, and not 
in potentially impaired streams. Absence in an impaired 

stream of a habitat that occurs in the reference will, of 
course, influence the results, which is appropriate in 
comparing conditions.

The RBPs define five habitat types that support 
benthic macroinvertebrates (Barbour et al., 1999):

• Cobble (hard substrate) – Prevalent in riffles (and 
runs), which are a common feature throughout 
most mountain and piedmont streams; dominant 
in many high-gradient streams;

• Snags – Accumulated woody debris that has 
been submerged for a relatively long period 
(not recent deadfall and not large logs, which 
are generally difficult to sample adequately);

• Vegetated banks – Submerged lower banks hav-
ing roots and emergent plants associated with 
them;

• Submerged macrophytes – Aquatic plants rooted 
on the bottom of the stream; and

• Sand (and other fine sediment) – Usually the least 
productive macroinvertebrate habitat in streams, 
although the most prevalent in some streams.

The RBPs recommend using a kick net for single-
habitat sampling and a D-frame net for multiple-habitat 
work (refer to How to Sample below). The protocols 
prescribe the types and numbers of locations each net 
type should be used in. They specify compositing all 
samples to represent the habitat.

B-IBIs have been developed principally through 
single-habitat (riffle) monitoring programs using Surber 
samplers (refer to How to Sample below). Using a statisti-
cal bootstrap algorithm, Fore and Karr (unpublished 
manuscript cited by Karr and Chu, 1997) analyzed 
how many samples taken in this way are needed for a 
relatively precise quantification of metrics making up 
the B-IBI. They concluded that using the mean of three 
replicates taken within the riffle habitat is sufficient 
and that using five replicates yields little additional 
precision.

Another consideration is sufficient sampling to 
obtain an adequate number of invertebrates to be 
representative. There is disagreement on this point, with 
Karr and Chu (1997) recommending the collection, 
identification, and counting of at least 500 individuals 
per habitat for B-IBI metrics computations, a larger 
number than that cited in the RBPs. These authors 
believe that sampling sufficient organisms is far more 
important than the way in which sampling is organized. 
It is certainly true that larger numbers give more preci-
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sion but also that taxonomic work is time-consuming 
and therefore expensive. Like all other decisions in 
monitoring program design, this one ultimately comes 
down to the objectives, environmental variability, and 
available budget. The dilemma illustrates once more the 
importance of considering and defining these factors 
at the outset of the program and then relying on them 
in making decisions.

With most objectives aimed at impact or BMP as-
sessment, ideal sampling locations for the three replicates 
consist of rocks 5 to 10 cm (2 to 4 inches) in diameter 
resting on pebbles in a water depth of 10 to 40 cm 
(4 to 16 inches) within the main flow of the stream 
(Karr and Chu, 1997). The three locations should be 
selected through a random process. On grid paper, map 
a fairly homogeneous reach approximately 50 to 100 
meters (164 to 328 ft) in length, if the riffle is at least 
this extensive. Each square represents a potential Surber 
sampling spot of 1 ft square. Eliminate any grids that 
lie beneath undercut banks, overhanging vegetation, or 
other bank influences. Number the remaining grids. 
Use a random number generator to select three grids 
for sampling.

Upon occasion, urban water resources monitoring 
programs may have objectives more far-reaching than 
the routine ones. In these cases, a more sophisticated 
sampling program design could be warranted. For 
example, variability within a habitat type could be 
explored by sampling along several transects within it. 
These transects could be placed randomly or purposely 
in locations representing different substrata. A sample 
allocation strategy more sophisticated than the simple 
random approach outlined above (e.g., stratified random 
sampling, systematic sampling) could better apply in 
these cases.

When to Sample

Many invertebrates are found in aquatic systems 
throughout the year. Still, seasonal factors cause shifts 
in numbers and relative dominance. Insects emerge 
in response to temperature and light. Large flows can 
wash out organisms and deplete the community for 
a time. Therefore, timing should be considered rela-
tive to objectives. If the objective is to determine the 
maximum production capability of the system, sampling 
should occur when conditions are stable and elevated 
temperature and light are stimulating biological activity, 

but before there is substantial emergence (i.e., spring 
or early summer). If the objective is to compare condi-
tions among streams, sampling should occur in all of 
them over a short time span. If the intention is to make 
comparisons over a period of years, monitoring must 
be scheduled for the same time each year.

As an example, monitoring of human development 
effects in the Pacific Northwest has concentrated on 
sampling each September for several good reasons (Karr 
and Chu, 1997): water flows are generally fairly stable 
and safe for field work then, before the fall and winter 
rains, and invertebrates tend to be abundant. Sampling in 
September also minimizes disturbance of the spawning 
redds of anadromous salmonids.

How to Sample

In the RBPs, Barbour et al. (1999) described five 
sampling devices commonly used in macroinvertebrate 
assessment work (all with the standard 500-µm mesh 
size nytex screen):

• Kick net – 1 x 1 meter (3.3 x 3.3 ft) net attached 
to two poles; most efficient for sampling cobble 
substrate where velocity of water will transport 
dislodged organisms into net; designed to sample 
1 m2 of substrate at a time; can be used in any 
depth from a few centimeters to just below 1 
meter;

• D-frame dip net – Frame 0.3 meter (1 ft) wide 
x 0.3 meter (1 ft) high and shaped like the letter 
“D” attached to long pole; net is cone- or bag-
shaped for capture of organisms; can be used in 
a variety of habitat types, either as a kick net or 
for “jabbing,” “dipping,” or “sweeping”;

• Rectangular dip net – Frame the same size as a 
D-frame net and also attached to a long pole; net 
is cone- or bag-shaped; sampling is conducted 
similarly to the D-frame device;

• Surber sampler – Frame 0.3 x 0.3 meter (1 x 
1 ft) placed horizontally on cobble substrate to 
delineate a 0.09 m2 (1 ft2) area; vertical section 
of frame has the net attached and captures the 
dislodged organisms from the sampling area; 
restricted to depths of less than 0.3 m (1 ft); 
and

• Hess sampler – Cylindrical metal frame ap-
proximately 0.5 m (1.6 ft) in diameter sampling 
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an area of 0.8 m2 (8.6 ft2); an advanced design 
of the Surber sampler intended to prevent escape 
of organisms and contamination from drift; 
restricted to depths of less than 0.5 m (1.6 ft).

The RBPs give complete advice on using the kick 
net and D-frame dip net samplers recommended for 
single- and multiple-habitat work, respectively. Impor-
tant techniques in using a Surber sampler are:

1. Sample from downstream to upstream to avoid 
early disturbance of later sampling spots.

2. Stand downstream of the sampling point, 
place the sampler with the net opening facing 
upstream, and brace the sampler’s frame in place 
firmly.

3. Starting with rocks closest to the net opening, 
rub rocks by hand to dislodge invertebrates into 
the net; place rocks in a bucket of water for later 
inspection and hand picking of any remaining 
animals.

4. Thoroughly disturb the pebble layer with a small 
rake or large spike to a depth of at least 10 cm 
(4 inches) for at least 1 minute; collect any rocks 
appearing and save them in the bucket.

5. Lift the frame off the bottom slowly and tilt the 
net up and out of the water while keeping the 
open end upstream.

6. Invert the net (and removable receptacle, if the 
net has one) into a white wash pan; repeatedly 
dip the net in the stream to concentrate debris in 
the bottom and empty into the pan each time.

7. Take great care to capture all individuals in the 
net, using a magnifying glass and forceps to spot 
and remove animals as necessary.

8. With a small amount of water in the pan, pick 
through the collection to find all invertebrates 
and place them in a sample jar about half full 
of ethyl alcohol preservative and sitting in the 
pan to avoid spillage; again take great care to 
capture all individuals, using a magnifying glass 
and forceps as necessary.

9. Pick invertebrates from the rocks and bucket 
using the same care and place them in the sample 
jar.

10. Properly label the sample jar (see Quality Assur-
ance/Quality Control below).

How to Handle Samples

Once preserved in 100-proof ethyl alcohol, invertebrate 
samples are stable for a reasonable period until iden-
tification. Because they do deteriorate, the taxonomic 
work should occur as soon as possible and certainly 
within months of collection.

The main issue in sample handling is whether or 
not to subsample to reduce the burden of sorting and 
identification. Authorities are divided on the wisdom 
of subsampling. As pointed out earlier, Karr and Chu 
(1997) believe in the necessity of a sample of 500 
animals minimum, which removes subsampling as a 
consideration unless the collection is particularly rich. 
Courtemanch (1996) argued against subsampling but 
recommended a volume-based procedure if it must 
be done. The RBPs (Barbour et al., 1999) embrace 
subsampling and cite justification for it. They present 
a fixed-count approach based on a 200-organism sub-
sample but applicable to any size (e.g., 100, 300, 500). 
The subsample must be sorted and preserved separately 
from the remaining sample for quality control checks.

Quality assurance/Quality Control

QA/QC procedures are less developed for biological 
than for water quality and sediment monitoring but 
more complete than for habitat monitoring. The fol-
lowing recommendations are primarily derived from 
and based on the RBPs (Barbour et al., 1999).

For QA/QC of field work:

1. Prepare sample labels on a medium resistant to 
deterioration in alcohol with the sample identifi-
cation code, date, stream name, sampling location, 
and collector’s name. Place labels inside sample 
containers. Label the outside of the container 
with the same information. Also, include this 
information on chain-of-custody forms.

2. After sampling has been completed at a given 
site, all nets, pans, etc. that have come in contact 
with the sample should be rinsed thoroughly, 
examined carefully, and picked free of organ-
isms or debris. Any additional organisms found 
should be placed into the sample containers. The 
equipment should be examined again prior to 
use at the next sampling site.
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3. Duplicate sampling at 10 percent of the sites, 
minimum, to evaluate precision and repeatability 
of results for the sampling technique and collec-
tion personnel.

Recommended laboratory QA/QC procedures 
are:

1. Laboratory QA/QC personnel or a qualified 
co-worker should examine at least 10 percent of 
the sorted samples in each lot. (A lot is defined 
as a special study, basin study, entire index period, 
or individual sorter.) The worker will examine 
the grids chosen and the tray used for sorting 
and look for organisms missed by the sorter. 
Organisms found will be added to the sample 
vials. If the QA/QC worker finds fewer than 10 
organisms (or 10 percent in larger subsamples) 
remaining in the grids or sorting tray, the sample 
passes; if more than 10 (or 10 percent) are found, 
the sample fails. If the first 10 percent of the 
sample lot fails, the worker will check a second 
10 percent of the lot. Sorters in training will 
have their samples 100 percent checked until 
the trainer decides that training is complete.

2. After laboratory processing is complete for a 
given sample, all sieves, pans, trays, etc., that have 
come in contact with the sample should be 
rinsed thoroughly, examined carefully, and picked 
free of organisms or debris. Add organisms found 
to the sample residue.

3. Maintain a voucher collection of all samples and 
subsamples. These specimens should be properly 
labeled, preserved, and stored in the laboratory 
for future reference. A taxonomist (the reviewer) 
not responsible for the original identifications 
should spot check samples corresponding to the 
identifications on the bench sheet.

4. A reference collection of each identified taxon 
should be maintained and verified by a second 
taxonomist. The word “val.” and the first initial 
and last name of the person validating the 
identification should be added to the vial label. 
Specimens sent out for taxonomic validations 
should be recorded in a “taxonomy validation 
notebook” showing the label information and 
the date sent out. Upon return of the specimens, 
the date received and the finding should also be 
recorded in the notebook, along with the name 
of the person who performed the validation.

5. Record information on samples completed 
through the identification process in the “sample 
log” notebook to track the progress of each 
sample within the sample lot. Update tracking 
of each sample as each step is completed (i.e., 
subsampling and sorting, mounting of specimens, 
taxonomy).

6. Maintain a library of basic taxonomic literature 
to aid identification of specimens, and update 
it as needed. Taxonomists should participate in 
periodic training on specific taxonomic groups 
to ensure accurate identifications.

How to analyze data

There has been a certain loss of confidence in diversity 
indices for interpretation of trends responding to im-
pacts of human actions and management strategies. As 
a result, several different kinds of community indices 
have been introduced. These indices more fully exploit 
the data resulting from community monitoring and 
relate more closely to community structure and pro-
cesses than do diversity indices. Terms applied to the 
indices include invertebrate community index (ICI) 
and benthic index of biotic integrity (B-IBI). Indices 
of these types are composed of metrics representing 
aspects of both elements and processes within the 
macroinvertebrate assemblage. Although these indices 
have been regionally developed, they are typically 
appropriate over wide geographic areas, usually with 
some modification of metrics for regional circumstances 
(Barbour et al., 1995).

Fore and Karr (1994) outlined the general procedure 
for B-IBI development as follows:

1. Develop metrics appropriate for the geographic 
area that respond to known sources of human 
influence.

2. Test the metrics developed in Step 1 with a 
second, independent data set.

3. Develop an index based on proven metrics; test 
the index on a third, independent data set.

4. Fine-tune the index.

The key to successful B-IBI development is selec-
tion of metrics. The most effective metrics are those 
having ecological relevance, exhibiting response across 
a range of human influence, and distinguishing well 
between relatively pristine and degraded sites. Four 
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studies published from 1995 through 1997 that tested 
potential metrics in detail serve as a basis for general 
recommendations, presented in Table 7-2 (DeShon, 
1995; Barbour et al., 1996b; Fore et al., 1996; Smith 
and Voshell, 1997). While these metrics were found to 
have wide applicability, their utility should be checked 
regionally and replaced by others if they are found to 
be superior.

Some basic statistical and graphing procedures are 
useful in the initial identification of potential metrics. 
If an index is being constructed to study biological 
response to increasing urbanization, for example, bi-
variate correlation analyses relating all potential metrics 
to an urbanization measure can show the strongest 
associations. The seven to ten metrics with the highest 
correlations should be reviewed to judge if any represent 

very similar attributes and might be dropped. Also, 
metrics in the next tier of correlation coefficients should 
be reviewed to see if they represent different attributes 
that might be an asset to index development. Based on 
these reviews, decide on the composition of metrics 
that should be used for an initial trial B-IBI.

The next step in index development is scoring 
metrics. Continuing with the example, plot each of 
the tentatively selected metrics versus the urbaniza-
tion measure. Through visual assessment of the graphs, 
assign ranges of the urbanization variable representing 
relatively high to low development, typically in five 
steps, although there may be situations where one less 
step or one or two more are appropriate. Again working 
visually, determine what range of each biological metric 
is consistent with each urbanization range. Assign scores 

Table 7-2:  definitions of best Candidate benthic Metrics and Predicted direction 
of Metric Response to increasing Perturbation

Category Metric definition
Expected Reaction  

to impairment

Richness 

Total # Taxa
Measure of richness of 
macroinvertebrate Taxa

Decrease

# EPT Taxa
# of taxa in the EPT insect 
orders

Decrease

# Ephemeroptera Taxa # of mayfly taxa Decrease

# Plecoptera Taxa # of stonefly taxa Decrease

# Trichoptera Taxa # of caddisfly taxa Decrease

Composition
% EPT

% mayfly, stonefly, and 
caddisfly larvae

Decrease

% Ephemeroptera % mayfly nymphs Decrease

Tolerance/Intolerance

# Pollution Intolerant Taxa
Richness of perturbation-
sensitive species

Decrease

% Tolerant Taxa
% macrobenthos tolerant of 
perturbation

Increase

% Dominant Taxa

Measure of the dominance of 
the most numerous taxon. Can 
also be calculated for 2nd, 3rd, 
4th and 5th most dominant 
taxa.

Increase

Feeding 

% Filterers
% macrobenthos which filter 
water or sediment for FPOM

Variable

% Grazers and Scrapers
% macrobenthos that scrape or 
graze at periphyton

Decrease

Habit

# of Clinger Taxa # insect taxa Decrease

% Clingers
% insects with fixed retreats or 
adaptations to attach to surface 
in moving water

Decrease

Source: Barbour et al. 1999, as compiled from DeShon 1995, Barbour et al. 1996b, Fore et al. 1996, Smith and Voshell 1997
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to each metric range from 1 for the lowest interval to 5 
for the highest. The B-IBI is the sum of all metric scores, 
with the maximum possible B-IBI being the product 
of the number of metrics and the maximum score (5). 
The tasks outlined here complete Step 1 in the general 
procedure. Steps 2 and 3 should follow.

In fine-tuning the index (Step 4), it is advisable to 
perform some statistical and numerical tests to evaluate 
the index’s performance for its intended purpose. These 
tests can involve linear regressions and multivariate 
techniques like discriminant function analysis and 
logistic regression to create models relating B-IBI and 
independent variables like the urbanization measure. 
During these analyses, metrics can be removed and 
added to the index (e.g., R2, the coefficient of determi-
nation for regressions) to see if these alterations result in 
improvement in measures of model effectiveness.

Toxicity assessment

introduction

Toxicity assessment is not a routine activity in urban 
water monitoring. Many assessment procedures exist, 
although some have limited usefulness in the usually 
variable environment of waters affected by runoff from 
diffuse landscape sources. Therefore, this coverage will 
just summarize the field in a general manner. Burton and 
Pitt (2002) provide considerable detail in their Chapter 
6 and Appendix D.

Toxicity assessment options can be classified as:

• Toxicity screening procedures – An instrumental 
analysis to express toxicity to a microorganism 
of an environmental sample relative to a control 
sample;

• Whole-effluent toxicity (WET) tests – Controlled 
laboratory exposure of a test species to various 
strengths of a natural or wastewater sample;

• Sediment toxicity tests – Controlled laboratory 
exposure of a test species in vessels containing 
sediments as well as water, generally over a 
somewhat extended period;

• In situ toxicity tests – Confined exposure of a 
test species in the natural environment; and

• Tissue analysis – Measurement of substances in 
organism tissues to determine their bioaccumula-
tion.

Toxicity Screening Procedures

The most common screening procedure is the Microtox 
test. Microtox is a trademark of AZUR Environmental. 
The Microtox Acute Toxicity Test is a 15-minute ex-
posure, metabolic inhibition test that uses freeze-dried 
luminescent bacteria (Vibrio fischeri NRRL B-11177) 
to assess the acute toxicity of water, soil, or sediment 
samples. The test system is comprised of the Model 
500 Analyzer, Microtox reagent and test solutions, a 
personal computer, and MicrotoxOmni™ Software for 
capturing and analyzing test data. Toxicity is expressed 
in terms of reduction in light output with exposure to 
the sample relative to a control. If a series of dilutions 
of the sample has been tested, which is the standard 
protocol, and if light reduction exceeds 50 percent, 
EC50 (the 50 percent effective concentration) can be 
calculated to express the sample dilution that reduces 
light output by half compared to the control.

Microtox is a convenient and relatively inexpensive 
way of identifying the potential for generalized toxic-
ity to aquatic biota of interest. However, it does not 
provide evidence of the source(s) of toxicity or of 
actual toxicity to those organisms. To achieve this, more 
probing analyses must be performed with more specific 
objectives. Still, the procedure provides urban water 
resource managers with a tool to identify the need for 
and plan additional work.

Whole-Effluent Toxicity (WET) Tests

WET tests are bioassays most commonly performed 
on species long considered to be good laboratory test 
specimens. The species most often used are the alga 
Selenastrum capricornutum; the invertebrates (zooplan-
ton) Daphnia magna, Daphnia pulex, and Ceriodaphnia 
dubia; and the fish Pimephales promelas (fathead min-
now). Juvenile rainbow trout (Salmo gairdneri) have 
also been used quite frequently. The U.S. Environmental 
Protection Agency (1991) recommended simultane-
ous WET tests on a fish, an invertebrate, and an alga. 
National Pollutant Discharge Elimination System 
(NPDES) permits sometimes require at least fathead 
minnow and zooplankton bioassays.

WET tests are performed in laboratory containers, 
most commonly with acute exposures to a number of 
test organisms over 48 or 96 hours, although longer, 
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chronic tests certainly can be and often have been 
conducted. A series of dilutions of the sample from 
100 percent to 0 (control) strength elucidates a range 
of effects. In acute tests, the effects are normally simply 
lethality or non-lethality. Their results are usually ex-
pressed in terms of the LC50, the sample concentration 
lethal to 50 percent of the organisms present, often with 
the length of the testing period also indicated (e.g., 
LC50-48 h, LC50-96 h). Chronic assays reveal degrees 
of sublethal effects, such as effects on mobility, growth, 
or reproduction.

WET tests have the advantage of being guided by 
well-standardized procedures under a high degree 
of control. However, they represent a very artificial 
environment that makes it difficult to extrapolate 
results to natural systems. They use organisms that 
are rarely inhabitants of the ecosystem of interest and 
omit inter-species interactions (e.g., competition, 
predation) present in the natural environment. WET 
tests reflect only one type of stressor, contaminants 
dissolved in water, and omit the effects of other key 
stressors, like hydrology-driven phenomena and sedi-
ment contamination. Very importantly for urban water 
resources investigations, they miss the pulse exposures 
of stormwater runoff.

Some work has been done to address these 
shortcomings but has not advanced far. For example, 
Herricks and colleagues experimented with time-scale 
toxicity testing (Herricks, Milne, and Johnson, 1994, 
1998; Brent and Herricks, 1998, 1999). This research 
was designed to assess the effects of brief exposures, 
such as would occur in storm runoff episodes, based on 
sublethal responses during a post-exposure observation 
period. The results exhibited both delayed effects and, 
sometimes, organism recovery, which suggests that 
toxicity tests used to monitor brief exposures should 
use environmentally relevant exposure durations and 
post-exposure observations.

Sediment Toxicity Tests

Methods for long-term, chronic testing of sediment tox-
icity are relatively new (U.S. Environmental Protection 
Agency, 2000). Using invertebrates as test specimens, 
these procedures require 42 days or longer to run and 
are thus relatively expensive. They are mentioned here 
just to alert urban water resources managers, who may 

encounter more attention to sediment contamination 
in the future.

in Situ Toxicity Tests

The basic approach to in situ toxicity testing is to 
confine test species in a container, expose them to the 
environment being studied, and observe their lethal or 
sublethal responses. A number of media exist for in situ 
toxicity testing, including instream artificial substrates, 
baskets containing rock or mesh, glass slides, side-stream 
chambers, and cages. All of these devices require protec-
tion from high flows, and they must be secured to the 
bed of the water body (Burton and Pitt, 2002).

In situ testing has a number of advantages. Like 
other types of field analysis, this type of testing avoids 
the extensive artificiality of laboratory conditions and 
the difficulties of extrapolating laboratory results to 
the field. Naturally, it also incorporates environmental 
conditions that are difficult or impossible to produce 
in the laboratory, such as sunlight; suspended solids; 
diurnal effects of oxygen and temperature; spatial and 
temporal variation of physicochemical constituents; 
stressor magnitudes, frequencies, and durations; pres-
ence of natural substrata; and other factors (Burton and 
Pitt, 2002). Of particular importance in urban water 
resources investigations, the test organisms are subject 
to the multiple stresses and actual exposure patterns of 
episodic stormwater runoff events.

There are also some disadvantages associated with 
in situ toxicity testing. Test species can be affected by 
transportation stress and starvation in enclosures. Pro-
tecting test media from high flow can artificially alter 
the effects of flow on organisms. They may not experi-
ence the same sediment transport patterns as free-living 
individuals. Containment removes interactions with 
other species and other members of the same species. 
Unprotected devices are also subject to disturbance by 
humans and animals.

In situ tests provide the best information about toxic-
ity when used in conjunction with the results of other 
monitoring. In accordance with program objectives, 
these additional assessments might include monitor-
ing of water quality, sediment quality, or both; habitat 
conditions; and benthic macroinvertebrates.
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Tissue analysis

Inorganic and organic chemicals accumulate in the tis-
sue of organisms through chronic exposure to polluted 
waters and sediments as well as through the ingestion 
of food. The goal of any evaluation of bioaccumula-
tion is to relate body-residue concentrations of toxins 
to effects in aquatic species. Accomplishing this goal 
allows the response to toxins to be linked directly to 
sources of contamination. While many factors affect the 
bioavailability of toxins in the environment, it is the 
amount of exposure in the receiving species that causes 
the toxic response. Despite the potential usefulness of 

this approach, it has not been pursued much through 
development of standard test procedures and long-term 
studies (Burton and Pitt, 2002).

An alternative to the use of test species are semi-
permeable membrane devices (SPMDs). SPMDs are 
polymeric tube bags containing a lipid compound, 
which mimics uptake and concentration of contami-
nants in living tissue. Comparisons of concentrations 
of target compounds in SPMDs and test species have 
shown that they often provide similar results (Burton 
and Pitt, 2002).
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Avoiding impacts to aquatic ecosystems can only be 
achieved through careful site design and implementation 
of source control and management practices. However, 
any one stormwater management tool is unlikely to 
achieve the stormwater management objectives for a 
given development on its own. It is therefore necessary 
to consider the objectives early in the design process, 
when competing demands can be carefully balanced and 
an integrated approach achieved. This approach reduces 
both the need for and the size of treatment devices, as 
well as their construction and maintenance costs and 
obligations. Achieving an overall stormwater manage-
ment objective by using a treatment train approach that 
combines a number of different tools or practices is 
essential to successful program implementation.

It is important to recognize that limiting hydrological 
modification is just as important as water quality treat-
ment if aquatic resource protection is to be achieved. 
Hydrologic change also influences the whole range of 
environmental features that affect aquatic biota – flow 
regime, aquatic habitat physical structure, water quality, 
biotic interactions, and food sources. In addition to the 
hydrological change resulting from urban development, 
there are changes to the runoff delivery system. Soil 
compaction or impervious surfaces convert what was 
once subsurface groundwater flow to overland surface 
water flow. Thus the precipitation over a small watershed 
reaches the stream with a typical delay of just a few 
minutes, instead of what once was a lag of hours, days, 
or even weeks. The result is a dramatic change in flow 
patterns in the downstream channel, with the largest 

flood peaks doubled or more and the more frequent 

storm discharges increased as much as tenfold.

Many of the effects of stormwater are, by themselves, 

relatively small. When considered on a watershed basis, 

however, their cumulative effect is substantial, such as in 

the case of flooding due to gradual increases in upstream 

impervious areas. To manage these effects, we need to 

understand them on a watershed basis, where the effects 

are discernible, but prevent them on an individual site 

basis, where the physical changes to the hydrological 

cycle are made. This is the role of watershed manage-

ment plans: as a range of approaches to achieve overall 

watershed objectives, they are a key tool for integrated 

stormwater management.

This chapter is divided into two major components: 

site (and watershed) resource protection and enhance-

ment, and source control. The section on site resource 

protection and enhancement includes discussion of 

riparian buffers, upland forests, wetlands, steep slopes, 

and the importance of soils. The section on source 

control provides discussion of site practices, includ-

ing low impact design to avoid adverse impacts from 

residential and commercial areas. 

It is important to reiterate that both components can 

and should be applied on a site-by-site basis as well as 

on a watershed basis to provide maximum downstream 

aquatic system protection.

The final section of this chapter sets out information 

on various new approaches.

C H a P T E R  8

impact avoidance
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The site resources referred to here are those natural 
features or site characteristics that, to a large extent, pro-
vide a benefit to receiving systems just by existing. They 
serve the general public by continuously reducing peak 
rates and volumes of stormwater runoff, provide water 
quality treatment, and prevent damage to improved or 
natural lands either on site, where the site resources 
exist, or downstream of those resources.

Site resources have intrinsic and other values for 
habitat and biodiversity beyond their stormwater 
functions. These include a wide variety of items, but 
those discussed here are considered primary resources 
that should be recognized and considered in site de-
velopment and use. The following site resources (some 
of which are less obvious than others) are considered 
important primarily for their stormwater management 
benefits. They will be discussed in further detail in the 
following sections.

• Terrestrial ecology and landscape form;

• Headwater streams;

• Wetlands;

• Floodplains;

• Riparian buffers;

• Vegetation;

• Soils;

• Slopes/topography;

• Other natural features; and

• Linkage with site development.

Site resources often overlap. For example, a ripar-
ian buffer may lie within a floodplain, or, conversely, 
a forested area may form part of a riparian buffer. In 
this chapter, they are discussed individually, although 
their benefits may be, and generally are, overlapping 
and cumulative.

Most readers are probably already familiar with the 
following terms and discussion. Recognition of their 
values cannot be overemphasized, but they are often 
overlooked during the site development phase. Too 
often, we consider “low impact” approaches such as 
swales, bioretention, infiltration, or rain gardens to be 
stormwater management practices. Those practices im-
pact the natural environment less than more traditional 
practices such as ponds, but they are only part of the 
solution. There has to be a fundamental shift in how 

we use land if we are to protect aquatic resources. Too 
often, we shape the land to fit a style of development. 
We have to start thinking about how to shape our 
use to fit the land. Any approach is only as strong as 
its weakest component. Doing half of what is needed 
is good from an evolutionary context, but resource 
protection may not result.

Terrestrial Ecology  
and landscape Form

Where natural features are located on a site is just as 
important as the characteristics of the natural features 
themselves. There are several basic principles of ecology 
that can be used to improve the quality of receiving 
environments. These principles, detailed below, apply 
to all site resources:

• Retain and protect native vegetation (forest, 
regenerating forest, wetlands) – these ecosystem 
types have important intrinsic values and provide 
different habitats for native flora and fauna as well 
as different ecological functions.

• Allow natural regeneration processes to occur 
(e.g., pasture => scrub => forest; wet pasture 
=> wetland).

• Undertake weed and pest control of invasive, 
non-native species to improve the natural suc-
cession potential of native vegetation. Allow 
natural processes and seed dispersal mechanisms 
to occur.

• Replant and restore with native plants to provide 
vegetation cover that is characteristic of what 
would once have been there and/or that reflects 
other local remnants in the area.

• Restore linkages with other natural areas or 
ecosystems (e.g., by using waterways and riparian 
areas, linking fragmented forest remnants, linking 
wetland ecosystems and freshwater ecosystems 
to terrestrial forest/scrub remnants). 

• Our knowledge is limited, and we do not know 
what we are doing yet. When we design a bridge 
or a building, we include a factor of safety. We 
do not normally include a factor of safety for 

Site Resource Protection and Enhancement
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the environment, and that lack of additional 
protection is reflected in the continuing decline 
of aquatic resources.

It is important to retain natural areas (including scrub, 
forest, and wetlands) on a site for their biological diver-
sity and intrinsic values, which include the following:

• They are important as characteristic examples 
of biodiversity in a region or district.

• They contain a diversity of species or ecosystem 
types.

• They may contain rare or special features or 
unusual ecosystem types.

• They are valuable as habitats for native species.

• They have the ability to sustain themselves over 
time (e.g., through available seed sources, active 
regeneration, the level of weeds and pests and 
outside influences controlled).

• They are of adequate size and shape to be vi-
able.

• They provide a buffer to habitats or natural 
areas from outside influences. These may include 
scrub on edges of native wooded areas or intact 
sequences from estuarine to terrestrial, from 
freshwater to terrestrial, from valley bottom to 
ridge top. They also provide linkages with other 

natural areas (corridors for birds or inverte-
brates).

Long-term ecological viability is the ability of 
natural areas to retain their inherent natural values 
over time. This includes the ability of a natural area to 
resist disturbance and other adverse effects, as well as 
the ability of its component plant and animal species 
to regenerate and reproduce successfully. Complex 
ecosystems often have a messy or “wild” appearance 
to them as their complexity increases. A mature forest 
can take hundreds of years to develop, so seeing one 
indicates a lack of recent disturbance.

Headwater Streams

A stream is a natural body of water that includes a 
free-flowing area of concentrated flow, an area having 
pools of water, a spring outfall, and/or a wetland. In the 
context of a stream, the area of concentrated flow has 
defined banks and bottom, not including areas of sheet 
or shallow concentrated flow such as swales.

Nationwide, as shown in Table 8-1, 73 percent of 
the total length of all streams in the U.S. are first- and 
second-order streams. These streams tend to be filled 

Example of wetlands and native wood areas.
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in, enclosed, and developed over. If one of our goals 
is to protect third-order and larger streams, that goal 
cannot be attained if first- and second-order streams are 
destroyed. Imagine, if you will, that 73 percent of your 
arteries were clogged or significantly impaired: your 
state of health could certainly never be considered good. 
Unless first- and second-order streams are protected, 
expectations for larger streams have to be reduced. This 
thought could have a substantial impact on how we 
develop land and on our normal practice of enclosing 
first-order streams to allow development to proceed on 
top of what was once a natural system. Once we enclose 
a stream and build on top of it, that stream is gone. How 
many times have all of us remembered a stream that we 
played in as children and found that stream now gone? 
It is a sad but recurring story.

Wetlands

Wetlands include permanently or intermittently wet 
areas, shallow water, and land water margins that support 
a natural ecosystem of plants and animals adapted to wet 
conditions. They occur on water margins or on land 
that is temporarily or permanently wet. Wetlands are a 
major habitat for freshwater fish as well as for frogs, birds, 
and invertebrates. Almost half (42 percent) of the total 
U.S. threatened and endangered species depend upon 
wetlands for survival. Wetlands have unique hydrologi-

cal characteristics that can be irreversibly modified by 
activities such as drainage.

There can be few other vegetation classes that have 
suffered as severely during human times as wetlands 
have. There are many reasons for this, mainly related 
to the fact that wetlands are on flat land, suited to 
agriculture, and generally display a vegetation that is 
held in low esteem by the average person. These changes 
have occurred despite the value of wetlands as wildlife 
habitats, regulators of flooding, their intrinsic values, 
and their benefits for recreation and scientific research. 
Nevertheless, a far larger area than that remaining today 
has been lost through drainage or filling.

The vast majority of wetlands are less than 10 acres 
in size. It is also reasonable to assume that there are 
many more in the less than two-acre category, but 
they are generally not reported. This is especially true 
in headwater areas of watersheds, where very small 
wetlands may be present.

It is important to recognize that even without the 
presence of humans, wetland systems are being modified 
and eliminated by a natural ecological ageing process: 
succession. The filling and conversion of wetlands into 
more terrestrial types of ecosystems occurs naturally, but 
at a relatively slow rate. The intervention of humans into 
the process accelerates this conversion process from a 
period of hundreds of years to a very short time frame 
that can be measured in years.

In addition to the beneficial values shown in Table 
8-2, the above list can be expanded to incorporate 
stormwater quality treatment. Natural systems have 

Table 8-1: Relationship between Stream order and other Stream and Floodplain Measures  
for nontidal Streams of the United States; Meters (m), Kilometers (km)

Stream Floodplain

order number length (km) % Cum % Width (m) area (km2)

1 1570000 2526130 48.4 48.4 3 7578

2 350000 1295245 24.8 73.2 6 7771

3 80000 682216 13.1 86.3 12 8187

4 18000 347544 6.7 92.9 24 8341

5 4200 189218 3.6 96.5 48 9082

6 950 97827 1.9 98.4 96 9391

7 200 47305 0.9 99.3 192 9083

8 41 22298 0.4 99.7 384 8562

9 8 10002 0.2 99.9 768 7682

10 1 2896 0.1 100.0 1536 4448

Source: Brinson, 1993
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complex mechanisms, and the following list describes 
the major processes occurring in wetlands that allow 
them to provide water quality enhancement functions. 
These mechanisms include:

• Settling/burial in sediments;

• Uptake of contaminants in plant biomass;

• Filtration through vegetation;

• Adsorption on organic material;

• Bacterial decomposition;

• Temperature benefits; and

• Volatilisation.

Floodplains

Floodplains occupy those areas adjacent to stream 
channels that become inundated with stormwater 
during large rainfall/runoff events. For the most part, 
rainfall is the main cause of flooding, although surges by 

wind-driven currents can exacerbate the problem or (in 
unique situations) actually cause the flooding problem. 
Flooding problems result from two main components 
of precipitation: the intensity and duration of rainfall, 
and its areal extent and distribution.

The form of the stream channel and its associated 
floodplain in part determine the size of the flood, 
particularly its depth and areal extent. A small water-
shed and wide floodplain will result in a shallow, but 
widespread flood. A deep channel and steep slopes, on 
the other hand, will result in deeper flooding, but on 
a small areal extent.

The many benefits that floodplains provide are 
partly a function of their size and lack of disturbance. 
But what makes them particularly valuable ecologically 
is their connection to water and the natural drainage 
systems of wetlands, streams, and estuaries. The water 
quality and water quantity functions they provide 
overlap with the landscape functions of tract size and 
ecosystem complexity to make them exceptionally 
valuable natural resources.

Table 8-2: Summary of Wetland Functions and values

Function/value description

Flood control

Attenuation of peak flows

Storage of water

Absorption by organic soils

Infiltration to groundwater

Flow augmentation Maintenance of streamflow during drought

Erosion control

Increased channel friction

Reduction in stream velocity

Reduction in stream scour

Channel stability through vegetative roots

Water quality

Sedimentation

Burial of pollutants in sediments

Adsorption of pollutants to solids

Uptake by plants

Aerobic decomposition by bacteria

Anaerobic decomposition by bacteria

Habitat for wildlife

Food

Shelter/protection from predators

Nursery area for early life stages

Fisheries habitat Freshwater mussels, crayfish, fish

Food chain support Food production (primary production)

Recreation/aesthetics Enjoyment of nature

Education Teaching, research
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Floodplains provide flood storage and convey-
ance during periods when flow exceeds channel 
boundaries. In their natural state, they reduce flood 
velocities and peak flow rates by out of stream bank 
flow of stormwater through dense vegetation. They 
also promote sedimentation and filter pollutants from 
runoff. In addition, having a good shade cover for 
streams provides temperature moderation of streamflow. 
Maintaining natural floodplains also promotes infiltra-
tion and groundwater recharge while increasing or 
maintaining the duration of low surface streamflow. 
Another function of floodplains is the temporary stor-
age of floodwaters. If floodplains were not protected, 
development would, through placement of structures 
and fill material in the floodplain, reduce their ability 
to store and convey stormwater when necessary. This, 
in turn, would increase flood elevations upstream of the 
filled area and increase the velocity of water traveling 
past the flow area that has been reduced by fill material. 
Either of these conditions could cause safety problems 
or significant damage to private property.

Natural floodplains are fertile and support a high 
rate of plant growth that in turn supports and maintains 
biological diversity. They provide breeding and feeding 

grounds for fish and wildlife and habitat for rare and 
endangered species.

Ground cover in natural wooded floodplains tends to 
be composed of leaf and dense organic matter. Organic 
soils have a lower density and higher water-holding 
capacity than mineral soils, due to their high porosity 
or the percentage of pore spaces. This porosity allows 
floodplain soils generally to store more water than 
mineral soils would in upland areas.

Riparian buffers

Although reduction of pollutants can be a function 
of riparian buffers, they also contribute significantly 
to other aspects of water quality and physical habitat. 
Habitat alterations, especially channel straightening and 
removal of riparian vegetation, continue to impair the 
ecological health of streams more often and for longer 
time periods than do pollutants.

When considering riparian buffer systems, it is help-
ful to examine the variety of benefits that are gained 
by their protection or implementation.

Example of a Small Headwater Wetland
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Temperature and light

The daily and seasonal patterns of water temperature are 
critical habitat features that directly and indirectly affect 
the ability of a given stream to maintain viable popula-
tions of most aquatic species. Considerable evidence 
shows that the absence of riparian cover along many 
streams has a profound effect on the distribution of a 
large number of species of macroinvertebrates and fish.

In the absence of shading by a forest canopy, direct 
sunlight can increase stream temperatures significantly 
(up to 12° C), especially during periods of low stream-
flow in summer. Riparian buffers have been shown to 
prevent the disruption of natural temperature patterns as 
well as to mitigate the increases in temperature following 
upstream deforestation.

Habitat diversity and Channel Morphology

The biological diversity of streams depends on the 
diversity of habitats available. Woody debris is one of 
the major factors in aquatic habitat diversity. It can 
benefit a stream by:

• Stabilizing the stream environment by reducing 
the severity of the erosive influence of stream-
flow;

• Increasing the diversity and amount of habitat 
for aquatic organisms;

• Providing a source of organic carbon; and

• Forming debris dams and slowing stream veloci-
ties.

Loss of the riparian zone can lead to loss of habitat 
through stream widening, where forest is not replaced 
by permanent vegetation, or through stream narrowing, 
where forest is replaced by grass. In the absence of woody 
vegetation, bank erosion and channel straightening can 
occur. The accelerated streamflow velocity allowed by 
straight channels promotes channel erosion that may 
exceed the overland sediment load entering the stream. 
This process can eventually lead to the development of 
wide, shallow streams that support fewer species.

Food Webs and Species diversity

The two primary sources of natural food energy input 
to streams are litterfall from streamside vegetation and 
algal production within the stream. Total annual food 
energy inputs are similar under shaded and open cano-
pies, but the presence or absence of a tree canopy has 
a major influence on the balance between litter input 
and primary production of algae in the stream.

Example of a wooded floodplain in a local park
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Having a stream exposed to sunlight for most of the 
day promotes algal growth and proliferation of algal graz-
ing species. This proliferation reduces species diversity. The 
diversity of the macroinvertebrate community in a stream 
protected by a riparian buffer is much greater than the 
diversity of a stream that does not have a riparian canopy. 
This diversity is important, because it occurs in a very 
small area that goes from lowland wetter soil conditions 
to upland fairly rapidly and thus promotes very different 
vegetative types. Also, riparian buffer areas are adjacent 
to streams and therefore to floodplains. Through periodic 
out-of-bank flow, floodplains are depositional zones for 
fertile sediments, which is why areas adjacent to streams 
have always been considered so productive from an 
agricultural perspective.

Pollutant Removal

Riparian vegetation removes, sequesters, or transforms 
nutrients, sediments, and other pollutants. The removal 
function depends on two key factors:

• The capability of a particular area to intercept 
surface and/or groundwater-borne pollutants; and

• The activity of specific pollutant removal processes 
(filtration, adsorption, biological uptake, etc.).

Sediment trapping in riparian forest buffers is 
facilitated by physical interception of surface runoff 
that causes flow to slow and sediment particles to 
be deposited. Channelized flow is not conducive to 
sediment deposition and can, because of its higher 
velocities, cause erosion in the riparian buffer.

Channel Stability and Flood 
Flow Protection

Streams are dynamic systems that are characterized by 
change. In-stream stability and stream bank erosion at 
a given point are heavily influenced by the land use 
and condition in the upstream watershed. However, 
vegetation – especially woody vegetation – is essential 
for stabilizing stream banks. Forested buffer strips have 
a direct effect on stream bank stability by providing not 
only deep root systems that hold the soil in place more 
effectively than grasses, but also a degree of roughness 
capable of slowing runoff velocities and spreading 
flows during large storm events. While slowing flood 
velocities may increase flood elevations upstream and 
in the buffer, downstream flood crest and damage 
may be significantly reduced. These processes are also 
critical for building floodplain soils.

Example of a small stream with riparian cover
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vegetation

Vegetation cover has changed considerably as man’s 
influence on his environment has expanded, with the 
most dramatic changes occurring in the past century. 
Almost every kind of vegetation imaginable exists in the 
U.S., and each of them has suffered from our use of the 
land. As we have already discussed wetlands, it would be 
of value here to discuss forest land, which has a number 
of components whose characteristics determine its ef-
fectiveness in terms of water quantity and quality. 

Stormwater Runoff Reduction

Woody vegetation and forest floor litter have a signifi-
cant impact on the total volume of rainfall converted 
to runoff. Runoff volumes from forested areas are 
much lower than volumes from other land uses. This 
lesser volume in runoff acts to minimize downstream 
erosion and instability problems. This can clearly be 
shown by some of the runoff curve numbers listed in 
Table 8-3 that are provided in the Natural Resources 
Conservation Service (NRCS) Technical Release No. 
55 for various land uses. Some of those curve numbers 
are provided here to demonstrate the differences that 
vegetation variety has, in conjunction with soil condi-
tions, on curve numbers. The higher the curve number 
the greater the runoff.

Using the curve number approach, relationships 
can be drawn (hypothetically) regarding the amount 
of forest that would have to be planted to compensate 
for imperviousness. That ratio, depending on soils and 
slopes, can be approximately 6:1, meaning that it takes 
six times as much wooded area to compensate for a 

given amount of impervious surface. This considers only 
volume, but prevention of concentrated flow, absence 
of soil compaction due to development, etc. also need 
to be considered.

Soil Structure

Forest soils are generally regarded as effective nutrient 
traps. Most nutrients are retained (and recycled) in the 
leaf litter and shallow soil layers. The ability of a forest 
soil to remove nutrients in surface and groundwater is 
partially dependent on soil depth, ground slope, density 
of vegetation, permeability, extent and duration of any 
shallow water table, and its function as a groundwater 
discharge zone.

organic litter layer

The organic litter layer in a forest buffer provides 
a physical barrier to sediment movement. It also 
maintains surface porosity, higher infiltration rates, 
increased populations of soil mycorrhizae (a symbiotic 
relationship of plant roots and the mycelium of fungi 
that aids in decomposition of litter and translocation of 
nutrients from the soil into the root tissue), and provides 
a rich source of carbon essential for denitrification. The 
organic soil provides a reservoir for storage of nutrients 
to be later converted to woody biomass. 

A mature forest can absorb as much as 14 times more 
water than an equivalent area of grass. The absorptive 
ability of the forest floor develops and improves over 
time. Trees release stored moisture to the atmosphere 
through transpiration, while soluble nutrients are used 
for growth.

Table 8-3: Curve numbers for various land Covers

Cover type/land use
Hydrological  

condition
a b C d

Impervious areas 98 98 98 98

Woods

poor –  
no forest litter

45 66 77 83

good –  
litter and brush

30 55 70 77

Pasture good 39 61 74 80

Lawns/open space
good –  

full grass cover
39 61 74 80
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Forested areas

Trees have several advantages over other vegetation 
in improving water quality. They aggressively convert 
nutrients into biomass. They are not easily smothered 
by sediment deposition or inundation during periods 
of high water level. Their spreading root mats resist the 
development of gullies and stimulate biological and 
chemical soil processes. They produce high amounts of 
carbon needed as an energy source for bacteria involved 
in the denitrification process. A forest’s effectiveness 
in pollution control will vary with the age, structural 
attributes and species diversity of its trees, shrubs and 
understory vegetation.

To consider the involvement of a forested area in 
water quality treatment, there are a number of functions 
that define that performance. These functions can be 
broadly defined as physical and biological functions and 
include the following:

Physical Function

The forest floor is composed of decaying leaves, twigs, 
and branches that form highly permeable layers of 
organic material. Large pore spaces in these layers 
catch, absorb, and store large volumes of water. Flow of 
stormwater through the forest is slowed down by many 
obstructions. Suspended sediment is further removed as 
runoff flows into the vegetation and litter of the forest 
floor. This sediment is readily incorporated into the 
forest soil. With a well-developed litter layer, infiltration 
capacities of forest soils generally exceed rainfall and can 
also absorb overland flows from adjacent lands.

Biological Function

Forest ecosystems serve as filters, sinks, and transformers 
of suspended and dissolved nutrients. The forest retains 
or removes nutrients in a variety of ways. It rapidly 
incorporates biomass, stores it long term, improves soil 
nutrient holding capacity by adding organic matter 
to the soil, reduces leaching of dissolved nutrients in 
subsurface flow from uplands by evapotranspiration, 
provides bacterial denitrification in soils and ground-
water, and prevents erosion during heavy rains.

Soils

Soils possess several outstanding characteristics as a me-
dium for life. They are relatively stable structurally and 
chemically. The underground climate is far less variable 
than above-surface conditions. The atmosphere remains 
saturated or nearly so, until soil moisture drops below a 
critical point. Soil affords a refuge from high and low 
extremes in temperature, wind, evaporation, light, and 
dryness. These conditions allow soil fauna to make 
easy adjustments to the development of unfavorable 
conditions. On the other hand, soil hampers movement. 
Except for organisms such as worms, space is important. 
It determines living space, humidity, and gases.

A wide diversity of life is found in the soil. The 
number of species of bacteria, fungi, protists, and 
representatives of nearly every invertebrate phylum 
found in soil is enormous. It has been estimated that 
approximately 50 percent of the earth’s biodiversity 
occurs in soil. Dominant among the soil organisms are 
bacteria, fungi, protozoans, and nematodes.

As detailed by the NRCS soil classification systems, 
all soils are contained within the following four 
categories:

• Group A soils have low runoff potential and high 
infiltration rates even when thoroughly wetted. 
They consist chiefly of deep, well to excessively 
drained sands or gravels and have a high rate of 
water transmission (greater than 0.3”/hour).

• Group B soils have moderate infiltration rates 
when thoroughly wetted and consist chiefly 
of moderately deep to deep/moderately well 
to well drained soils with moderately fine to 
moderately coarse textures. These soils have 
a moderate rate of water transmission (0.15 
– 0.3”/hour).

• Group C soils have low infiltration rates when 
thoroughly wetted and consist chiefly of soils 
with a layer that impedes downward movement 
of water and soils with moderately fine to fine 
texture. These soils have a low rate of water 
transmission (0.05 – 0.15”/hour).

• Group D soils have high runoff potential. They 
have very low infiltration rates when thoroughly 
wetted and consist chiefly of clay soils with a 
high swelling potential, soils with a permanent 
high water table, soils with a claypan or clay 
layer at or near the surface, and shallow soils 
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over nearly impervious material. These soils 
have a very low rate of water transmission (0 
– 0.05”/hour).

Soils having greater infiltration rates also have 
reduced runoff potential. From a groundwater recharge 
and stormwater runoff perspective, prioritizing de-
velopment on Group C and Group D soils would be 
more desirable than allowing development on Group 
A or Group B soils. If the overall development density 
was set at a given level, clustering that development 
on poorer soils would result in less of an increase in 
stormwater runoff than development on soils with 
greater infiltration rates. This would also have significant 
beneficial effects on groundwater recharge that could 
help maintain stream baseflows as a watershed develops. 
Maintaining highly permeable soils in open space areas 
would provide a better approach to baseflow main-
tenance than artificial infiltration in smaller selected 
areas that would come with long-term maintenance 
concerns.

Slopes/Topography

Steeper slopes also increase the erosion potential of 
the soil. Looking at the Universal Soil Loss Equation 
(USLE) (now the Revised Universal Soil Loss Equa-
tion – RUSLE), you can gain an understanding of the 
importance of slope in the calculation of soil loss. The 
slope length factor (LS) demonstrates that there is a 
direct relationship between slope and calculated soil loss. 
The Universal Soil Loss Equation (USLE) is a simple 
empirical formula that was developed approximately 
30 years ago and derived from the theory of erosion 
processes. The general form of the equation is:

A = (R)(K)(LS)(C)(P)

where:

A  = Calculated soil loss (tons/ha)

R = Rainfall energy factor

K = Soil erodibility factor

LS = Slope-length factor

C = Cropping management (vegetative cover) factor

P = Erosion practice factor.

The greater the slope, the greater the soil loss. In 
calculating the LS term, LS is based upon the length 
and steepness of a given slope. If the slope length is kept 

constant, its doubling (log-log relationship) causes the 
LS factor to approximately double. This means that a 
slope of 2 percent (100 m length) has an LS factor of 
0.29, where a slope of 4 percent has an LS factor of 0.6. 
A slope of 16 percent has an LS factor of 5. A slope of 
16 percent has 17 times the soil loss of a 2 percent slope, 
all other factors being equal. In other words, disturbance 
of steep slopes has a dramatic impact on site soil loss.

By identifying steeper slope areas in the initial stages 
of project planning for a new development, portions of 
a site that have increased potential for erosion can be 
identified. This process would allow for site develop-
ment to occur in a less destructive manner or for more 
stringent erosion and sediment control practices to be 
implemented during site development.

other natural Features

Every site has natural features that would have 
substantial stormwater management benefits if they 
were integrated into the development approach. The 
previously discussed ones are important individually, but 
there are others that are important as well and should 
be integrated to provide a better site management 
approach.

depression Storage and Evapotranspiration

Of the rainfall that strikes roofs, roads, and pervious 
surfaces, some is trapped in the many shallow depres-
sions of varying size and depth present on practically all 
ground surfaces. The specific magnitude of depression 
storage varies from site to site. Depression storage 
commonly ranges from 1/8 to 3/4 inches for flat areas 
and from 1/2 to 1-1/2 inches on grasslands of forests. 
Significant depression storage can also exist on moder-
ate or gentle slopes with some estimation for pervious 
surfaces being between 1/4” to 1/2” of water and even 
more on meadows and forest land. Steeper slopes would 
obviously have smaller values.

When using traditional hydrologic procedures, 
depression storage is contained in an initial abstraction 
term. This term includes all losses before runoff begins. 
It includes water retained by vegetation, evaporation, 
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and infiltration. It is highly variable but generally cor-
related with soil and cover parameters.

Prior to urbanization, watersheds have a significant 
depressional storage factor. The urbanization process 
generally reduces that storage in addition to significantly 
modifying the land’s surface. The combination of site 
compaction, site imperviousness, and reduced depres-
sion storage causes dramatic increases in downstream 
flood potential and channel erosion.

Information from one watershed study indicated 
that long-term average annual predicted runoff varied 
from less than 12” (18 percent of rainfall) to greater 
than 24” (greater than 35 percent of rainfall). The 12” 
coincided with subwatersheds under permanent forest 
cover, while the 24” coincided with subwatersheds in 
predominantly agricultural land use and on low infiltra-
tion soils. There is a clear statement in these statistics 
that significant volume reductions in runoff exist in 
forested watersheds compared to volumes of runoff 
from agricultural land cover.

The infiltration of water into the surface soil is 
responsible for the large abstraction (loss) of rainwater 
in natural areas. The infiltration capacity of most soils 
allows low-intensity rainfall to totally infiltrate, unless 
the soil voids become saturated or the underlain soil is 
much more compact than the top layer. High-intensity 
rainfalls generate substantial runoff because the infiltra-
tion capacity at the upper soil surface is surpassed, even 
though the underdrain soil might still be dry.

natural drainage Systems

Natural site drainage features exist on every site. The 
most common of these features is an already existing 
flow path for stormwater runoff. Water doesn’t travel 
down a hill in a straight line. Straight channels or pipes 
are something that humans have developed to accelerate 
the passage of water downstream as quickly as possible. 
During site development, the tendency is to place water 
in conveyance systems, open or enclosed, which follow 
the shortest distance to site outfalls.

Shortening the flow distance effectively increases 
the slope that water travels on, accelerates the flow 
of water, and increases the ability of water to scour 
downstream receiving systems. When water travels 
over a meandering flow path, energy is dissipated, 
which reduces the erosion potential. Shortening flow 
lengths reduces energy expended and increases the 

available erosion-producing energy. Stream channels 
will meander regardless of the degree of human altera-
tion. Replicating existing flow paths and lengths to the 
extent possible promotes channel stability and increases 
function and value.

The additional functions provided by meandering 
channels in comparison to straight channels are also 
simply related to the length of the aquatic resource and 
the time that the water is in contact with the various 
biotic and abiotic processing mechanisms: the additional 
length of meandering channels provides a greater total 
quantity of aquatic resource and its associated functions 
and values.

Soil Compaction

Areas have increased runoff after development for a 
number of reasons. The most important cause is usu-
ally the increased amount of pavement and roof areas. 
However, urban soils also undergo major modifications 
that result in increased runoff. These soil modifications 
may mostly affect infiltration, but other soil changes also 
occur. Specifically, reductions in the organic content of 
the surface soil layers and removal of plants will reduce 
the evapotranspiration losses and contribute to increases 
in runoff. This is especially important in areas where 
surface soils are relatively shallow and located above 
impermeable layers.

The soil compaction during construction and use 
likely causes most of the reduced infiltration capacity 
of urban soils. In addition, many more subtle changes 
will also occur. Many of these changes contribute to 
the reduction of measured infiltration, such as the 
replacement of native plants that typically have much 
deeper root systems with shallow-rooted grasses. The 
removal of the native soils results in the removal of 
organic matter, mature and deep-rooted plants, and 
the soils themselves, often exposing a deeper soil 
material that is much less able to allow infiltration or 
evapotranspiration. There are a number of options to 
address this concern:

• In areas of significant site disturbance, and where 
there is less than three feet of cut or where 
cuts or fills of at least three feet are intended 
to facilitate site development, the expected 
permeability of the soil may be reduced. 
Stormwater management calculations, which 
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detail post-construction hydrology, should use a 
modified approach to soil classifications.

• In areas of significant soil disturbance, and where 
there is less than two feet of cut or fill, soil clas-
sifications are not modified, but the approved 
permit should contain a construction require-
ment to the effect that significantly disturbed 
soils in areas where those soils remain pervious 
should be chisel-plowed. Chisel-plowing will 
break the surface crust of the disturbed soil and 
allow for a greater infiltration rate. This would 
provide a good foundation for the placement 
of topsoil and prevent topsoil slippage on slopes 
that become saturated.

• Avoid compaction altogether by keeping equip-
ment out of areas preserved for open space.

• Making soil amendments, or otherwise modify-
ing soil structure and chemical characteristics, is 
becoming an increasingly popular stormwater 
management practice. However, little informa-
tion is available to quantify benefits and problems 
associated with their use.

linkage with Site development

The above natural site features all provide stormwater 
management benefits if considered and integrated 
into the initial site development plan. They cannot be 
considered an afterthought of the site planning stage. 
If stormwater considerations are neglected until the 
overall site plan has been developed, there are too many 
site conflicts to provide an effective site management 
plan that protects aquatic resources. At this point, issues 
related to levels of imperviousness, location of utilities, 
and lot layouts prevent integration of site features into 
a development approach, and it is too late for aquatic 
resource protection.

It is vital that a pre-development site inventory plan 
be drafted and submitted with the site development 
and stormwater management plan. It would also be 
advantageous to have a narrative submitted that details 
what steps have been taken to incorporate natural site 
features into the site development plan. This approach 
will require a rethink away from the traditional site de-
velopment approach that has existed for many years.

Source Control

Source control is often considered in a traditional 
context such as industrial site source control. At the 
same time, there are now other source control com-
ponents that aim to eliminate the source of a pollutant 
from potentially entering the receiving system and 
control impacts on any kind of land use. This approach 
constitutes a considerable expansion of the traditional 
use of the term.

Traditional Source Control

Source control and management procedures attempt 
to reduce or avoid pollutants getting entrained in 
stormwater runoff. These practices assume that the 
pollutant source is necessary for the successful opera-
tion of the business or activity, and seek to control the 
release of pollutants or remove them before they come 
into contact with stormwater. For example, service 
stations inherently use trade oils and gasoline as their 
main business activity, but they are required to cover 
the service area and shut off stormwater pipes during 
tanker deliveries to prevent the discharge of petroleum 
products to the environment via stormwater drains.

The EPA advocates that businesses that handle 
chemicals or produce wastewater carry out an environ-
mental audit to identify actual and potential pollutant 
sources. An action plan should then be developed to 
eliminate any actual pollution and minimize the risk 
of potential pollution.

Source control practices identify pollutant sources 
and construct physical works to prevent them from 
coming into contact with stormwater. The classic 
example is the above ground storage tank with a berm 
constructed around it. The berm volume is greater than 
the volume of the storage tank.

Other examples include:

• Physical control structures such as berming, spill 
containment;

• Covering stockpiles of soil, waste products;

• Directing washwater to sanitary sewers; and

• Covering “dirty” work areas such as truck washes 
or oil changing bays.
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Numerous procedures can be designated as man-
agement practices, from local government initiatives 
to regularly removing gutter dusts before they get 
entrained in stormwater to industrial protocols for 
handling chemicals. The common factor is that there 
is a process to be followed that minimizes the risk of 
pollutant transfer to stormwater.

Local government initiatives include:

• Street vacuuming;

• Education initiatives; and

• Recycling.

Industry initiatives include:

• Refueling procedures;

• Chemical handling procedures;

• Staff training regarding proper disposal areas for 
wastes, chemicals, etc.; and

• Proper storage of chemicals, fuel etc.

Significant information on traditional source control 
is available from the EPA website, so further detail is 
not being provided here.

Eliminating the Pollutant Source

When considering a given pollutant, it is becoming 
more recognized that treatment represents the “am-
bulance at the bottom of the cliff.” Treatment cannot 
be expected to remove all pollutants of concern nor 
to totally eliminate a particular one. Questions are 
increasingly being asked as to where specifically a pol-
lutant found in a watershed is coming from. It may be 
that removing the pollutant source is more economical 
than attempting to remove the pollutant once it is in 
the water column.

A good example of a source control was the removal 
of lead from gasoline in the 1980s, a source control 
activity that has led to the reduction of lead levels 
in receiving environments. In the same regard, older 
roofs were recognized in the Baltimore NURP study 
as being a significant source of copper. Painting those 
roofs, using a different material if the roof has to be 
replaced, or preventing new copper roofs would be an 
effective approach to copper reduction. The Chesapeake 
Bay Program has been addressing nutrients and has 
targeted phosphorus for years. An effective approach 

to phosphorus reduction has been the elimination of 
phosphorus from detergents.

More and more we have to ask ourselves why a 
certain pollutant is being found. It may be that we can’t 
eliminate it from a local context and must consider 
either regional or national initiatives to eliminate the 
source, but changes can only be made if we understand 
cause and effect. It is expected that significant efforts 
will be expended to consider more benign materials 
from a water quality perspective.

Source Control in the 
broader Context

Sir Isaac Newton (1643-1727) theorized in one of his 
laws that “for every action there is an equal and opposite 
reaction.” This law is very true, and the only way to 
reduce or eliminate reactions is to reduce or eliminate 
actions. The whole premise behind source control in 
the broader context is to reduce actions and thereby 
reduce the inevitable reactions. Using or disturbing less 
of a site results in less potential downstream impact. 
There are a number of names given to this approach, 
including low impact design, conservation design, water 
sensitive urban design, or sustainable urban drainage 
systems. These will be discussed in more detail later in 
the chapter.

Each proponent of a given approach will claim that 
theirs is the most encompassing of all essential ele-
ments, but the argument revolves more around details 
than around concepts. There are, however, a number 
of essential components that are needed in all of the 
approaches. They include the following:

• Reducing site disturbance;

• Reducing impervious surfaces;

• Distributing flow and reducing efficiency of flow 
conveyance;

• Implementing integrated stormwater manage-
ment;

• Creating or protecting natural areas;

• Clustering development; and

• Reusing water (where possible).
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Each of these items will be discussed individually 
with regard to their importance in the overall context. 
Having only one or several of these elements in place 
will provide a benefit, but overall resource protection 
will need to incorporate all of them to maximize 
benefits. Even with all of these elements, it is necessary 
to consider those items listed earlier in the chapter 
relating to site resource protection and enhancement. In 
addition, there may still be a need to provide structural 
stormwater management.

Reducing Site disturbance

There are two contexts to consider in a discussion of 
overall site disturbance:

• Construction-generated sediment loads; and

• Permanent stormwater issues related to quantity 
and quality of runoff.

Erosion and Sediment Control

Any discussion of erosion and sediment control has to 
break the term down into its two basic components, 
“erosion” and “sediment control.” When land is dis-
turbed at a construction site, the erosion rate increases 
with removal of ground cover, normally vegetative, 
which protects soils from erosion. The major problem 
with erosion is the movement of soil off-site and the 
subsequent impact of sedimentation on the receiving 
environment.

The high yield from the urbanizing catchment stems 
from the considerable portion of its ground area that is 
bared for construction (in one watershed, for example, 

approximately 28 percent at the time of the study). 
The yield from the sub-watersheds undergoing 100 
percent construction was estimated to be approximately 
16,800 t/km2/yr, or hundreds of times the yield from 
undisturbed or stable areas of the watershed.

Reducing the limits of site disturbance by leaving 
steeper areas natural, not exposing erodible soils, and 
maintaining a vegetative cover can all reduce the 
amount of work that sediment control practices must 
do and reduce downstream sedimentation. A simple way 
to consider how site development can affect sediment 
yield is to once again look at the Revised Universal 
Soil Loss Equation.

A = R x K x (L S) x C x P

where:

A = Soil loss (tonnes/hectare/year)

R = Rainfall erosion index (J/hectare)

K = Soil erodibility factor (tonnes/unit of R)

LS = Slope length and steepness factor (dimensionless)

C = Vegetation cover factor (dimensionless)

P = Erosion control practice factor (dimensionless).

Clearly, changing the vegetative cover, or reducing 
area of disturbance or slope being disturbed all have a 
significant effect on soil loss.

By clustering development on a portion of a site 
while protecting critical areas, overall site disturbance 
is reduced, which in turn reduces sediment yield.

In addition to sediment as a pollutant, site distur-
bance will also affect the quantity of water that leaves a 
construction site. A clear example of this are again the 
NRCS runoff curve numbers for average antecedent 
runoff conditions shown in Table 8-4.

Table 8-4: Runoff Curve numbers Compared to Construction Curve numbers

Cover type/land use
Hydrological  

condition
a b C d

Woods
poor –  

no forest litter
45 66 77 83

good –  
litter and brush

30 55 70 77

Meadow - 30 58 71 78

Lawns/open 
space

good –  
full grass cover

39 61 74 80

Bare soil - 77 86 91 94
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A simple TR-55 analysis can show that runoff is 
dramatically increased during the construction phase of 
site development. Sediment control practices are very 
seldom designed to provide water quantity control, 
especially for channel erosion. Thus, as can be seen, 
the greater the area of disturbance, the greater the 
peak discharge and total volume of runoff. If stream 
channel protection is a program goal, the erosion that 
the permanent stormwater system is intended to reduce 
or prevent (even if using permanent source controls) 
may occur prior to implementation of those permanent 
controls.

Permanent Stormwater Management

The effects of urbanization on soil structure can be 
significant. A common approach to site development 
is to clear most, if not all, of the site being developed. 
Existing vegetated areas are often cleared even when 
in non-essential locations. The clearing and grading 
of areas that will remain pervious results in significant 
compaction of those areas. This compaction reduces 
expected infiltration rates and increases overland flow.

In addition to soil structure, forested areas and 
wetlands should be seriously considered for retention 
if aquatic resource protection is a program goal.

Reducing impervious Surfaces

There have been many studies relating impervious 
surfaces to aquatic system impact. We are seeing now 
(as mentioned in the introduction) that impervious 
surface considerations alone are an imperfect barometer 
of ecosystem health. But even so impervious surfaces 
have a profound impact on the generation of storm-
water runoff, the conveyance of that runoff to drainage 
systems, and the subsequent problems that result from 
a water quantity and quality standpoint.

Stormwater considerations have to be an integral 
component of site development if impervious surface 
coverage is to be addressed at all. Items such as road 
widths, amounts of off-street parking spaces, driveway 
lengths, roof areas, and sidewalks must all be given 
careful consideration if impervious surfaces are to be 
reduced.

Another problem related to impervious surfaces is 
the creeping increase of impervious surfaces once land 
has been developed. Residential properties designed to 
have a maximum impervious surface of 50 percent may 
find subsequent levels of 70 percent or more as people 
increase driveway widths, patios, etc. This impervious 
surface area creep can have a significant effect on local 
drainage design if storm drain pipes are sized for a level 
of imperviousness that is exceeded.

Example of a very wide street
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distributing Flow and Reducing 
Efficiency of Flow Conveyance

The construction of efficient conveyance systems ac-
celerates the flow of water from the top of a watershed 
to streams, estuaries, and coastlines. The traditional 
approach of catch pits draining into piped systems and 
rapid delivery to the receiving system accelerates flow 
dramatically beyond natural drainage conveyance and 
prevents potential water loss through infiltration.

Efficient conveyance was a drainage goal of the 
1960s and early 1970s, when water was considered 
the common enemy. A common pattern of watershed 
development has been for development to occur from 
the mouth of the watershed upwards over time. This 
generally resulted from initial development depending 
on travel by water. This historical approach meant that 
upstream landuse was generally pasture, agriculture or 
forest having natural flow of drainage across the land 
and into streams. As the upstream watershed developed, 
downstream flows were increased and the delivery of 
stormwater downstream was accelerated.

That approach has evolved over the past 
30 years, first to on-line ponds and later to 
off-line ponds. As we have looked closer at 
cause and effect, we are now realizing that 
“inefficiency” at the top of the watershed 
will provide significant benefits over the 
traditional approach. There is greater 
recognition that disconnecting drainage 
systems from their outlet can provide 
downstream benefits.

An example of possible disconnection 
is the consideration of curbing on streets. 
With a local requirement for curbing, flow 
is immediately concentrated adjacent to 
the curb and travels along the curb until 
it must enter a catch basin. As a result, 
stormwater flows are concentrated at the 
top of the watershed, delivered to a catch 
pit, and placed into a stormwater pipe 
whose outfall is into a receiving system or, 
hopefully, into a stormwater management 
structure. The net effect is an increase in 
peaks, volumes, and pollutant delivery 
downstream. We need to look for oppor-
tunities to disconnect drainage systems to 
provide better resource protection.

implementing integrated 
Stormwater Management

Stormwater management has historically been consid-
ered an afterthought and has to be integrated into the 
overall site development planning process. There are 
two key components of stormwater design: prevention 
and mitigation.

Prevention

Prevention includes land-use planning, not only on 
a site basis but taking into account the relationship 
between the individual site and the sub-watershed. 
This is an important context when considering wildlife 
corridors or riparian buffers. In all cases, the goal should 
be to use the simplest approach possible. This relies on 
the use of natural site features (wetlands, forested areas, 
meadows) in conjunction with source control practices 
such as green roofs, rain gardens, swales, filter strips, 

Example of an “ancient” approach to drainage
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revegetation, and water reuse. The key element of these 
source control practices is to reduce the total volume of 
runoff while providing water quality treatment. While 
initial efforts in stormwater design were directed at 
centralizing runoff for control and treatment, newer 
concepts aim to disperse the runoff as much as possible. 
An example of this would be the elimination of curbing 
in a subdivision, which would tend to disperse flows 
rather than concentrating them. This is a significant 
shift in thinking.

Mitigation

Mitigation has clearly been the focus of program 
implementation over the past 20 years. Practices that fit 
into this category include ponds, wetlands, filter systems, 
and hydrodynamic separators. The use of these practices 
assumes that water quantity and water quality cannot be 
addressed through prevention. They tend to represent 
the “ambulance at the bottom of the cliff.”

While prevention is the most desirable outcome, 
some mitigation will always be necessary. The key point 
with mitigation is to reduce to the extent possible the 
amount of work that must be performed. In addition, 
not all mitigation practices are created equal. A given 
development may primarily have suspended solids issues, 
and a pond may prove effective here, while nutrients, 

metals, or organics may be a primary consideration 
elsewhere. Mitigation needs to be considered in the 
context of the problem that it is addressing.

Having a good understanding of prevention and 
mitigation allows us to consider aspects of prevention 
that would reduce downstream effects of stormwater 
runoff.

Creating or Protecting natural areas

In many site development situations, the creation of a 
meadow as open space would have significant storm-
water management benefits for both water quantity and 
water quality. If well designed and constructed, the area 
could become an attractive amenity to a community 
and enhance the value of the properties.

In a similar fashion, reforesting of steep slopes or 
protection of natural woody vegetation elsewhere on 
a site would have long-term benefits in a stormwater 
context. Whereas traditional stormwater practices clog 
or fill in over time, thus reducing their effectiveness, 
areas that have been revegetated become more effective 
over time and bring with them a reduced maintenance 
responsibility. Forested areas intercept rainfall and have 
an organic leaf and branch ground cover that acts to 
retain water. In addition, trees use and store nutrients for 

Subdivision without curbing or catch pits
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long periods of time and, as discussed above, moderate 
temperatures during the summer.

As wildlife corridors could be re-established as well, 
there could be significant wildlife benefits.

Wetlands are also very valuable and productive 
ecosystems whose maintenance or enhancement would 
have significant benefits. These benefits, as discussed 
above, include flood control, low streamflow augmenta-
tion, erosion control, water quality, and habitat.

Clustering development

As a source control tool, clustering is very important 
and may be considered, in conjunction with protection 
or enhancement of site resources, a keystone of the 
overall source control. Without clustering, protection 
of important site features is impossible. From a storm-
water management standpoint, clustering minimizes 
stormwater and pollutant load generation and is clearly 
preventive in nature.

Although some density bonuses may be considered 
to encourage use of clustering, clustering in a strict sense 
usually begins after the decision on overall site density 
has been made. In some cases, clustering may provide 

different types of development, including single- and 
multi-family development. Clustering may involve 
lot design and arrangement only, or it may involve 
changing the types of residences. The challenge is to 
maximize benefits such as open space in conjunction 
with developer-desired outcomes.

Clustering benefits include:

• Reduced imperviousness;

• Reduced pollutant generation;

• Preservation of natural site values;

• Habitat and wildlife values;

• Passive recreation and open space amenities; 
and

• Cost reduction.

In consideration of clustering, it is important to over-
come barriers to its use. These barriers may include 
minimum lot sizes, inflexibility by local jurisdictions, 
the time that the permitting process may take and 
uncertainty by developers that the proposal would be 
acceptable. Local government needs to revisit code 
requirements to facilitate implementation of innovative 
approaches.

Commonly used components of a water tank
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Reusing Water

At this point, it would be beneficial to discuss the use 
of rainwater tanks as a stormwater management source 
control practice. They are primarily water quantity 
management devices but do have minor water quality 
benefits, depending on the amount of atmospheric 
deposition in a given area or the pollutant load that 
may result from the roof itself (zinc, copper, etc.). They 
have been used for centuries for supplying household 
and agricultural water.

Approximately 60 percent of domestic water use 
goes to toilet flushing, laundry, and garden watering. If 
roof runoff could be stored and used for those purposes, 
it would not contribute runoff during storm events and 
represent a reduced volume downstream. This could be 
part of an overall strategy for stormwater management 
in which roof areas do not contribute runoff. Benefits 
could be even greater for industrial sites that use water 
in their daily operations.

Rainwater tanks are not a stand-alone solution for 
quality and quantity issues in a watershed, but they can 

be implemented as a part of an integrated approach 
toward:

• Reducing stormwater volumes entering the 
receiving waters through the use of stormwater 
captured and used on site;

•	 Reducing flows into downstream stormwater 
treatment practices;

•	 Reducing peak stormwater flows from the sub-
watershed by providing permanent or temporary 
storage;

•	 Reducing sanitary sewer overflows by reducing 
the rates and volumes of stormwater that enters 
directly or indirectly into sanitary sewers;

•	 Reducing roof-generated pollutants entering 
water bodies; and

•	 Reducing demand for potable water, which leads 
to more effective use of water resources.

Rainwater tanks can be used in residential, com-
mercial and industrial developments. The applications 
include the following:

• Treating roof runoff and accordingly reducing 
the size of the downstream treatment devices. 
In this case, the roof runoff, after storage in the 
tank system, would enter the receiving waters 
separately, while the ground runoff would be 
routed via the downstream treatment practice. 
An example of this would be industrial or com-
mercial sites, where the roofs are treated by tanks 
while parking areas are treated by rain gardens 
or swales. Another example are high-density 
subdivisions, where tanks address roofs and the 
rest of the area is treated by wetlands.

• Managing stormwater in infill developments 
where the existing drainage system capacity is 
already exceeded for the design storm (generally 
1 in 10 year capacity). There are different types 
of rainwater tanks to suit the available space and 
required volume.

• In conjunction with other practices, working 
toward hydrological neutrality in order to 
mitigate adverse effects of a development.

• Providing treatment, peak attenuation, and non-
potable water supply benefits as multi-purpose 
devices. When coupled with adequate roof areas, 
they become financially self-supporting for 
reasonably large non-potable water demands.Water tank capturing roof runoff
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Figure 8-1: Watershed information – intended Growth,  
Stream Slope, Sensitive areas

an Example from a 
Watershed-Wide Context

While implementation of source con-
trols on a site-by-site basis is essential, 
the optimum level for consideration of 
source control is on a watershed basis. If 
clustering is valuable on an individual 
site basis, its consideration on a water-
shed scale could have huge benefits in 
terms of existing resource protection and 
enhancement, while the desired level of 
development could still be accounted for. 
The following example shown in Figure 
8-1 is put forth to demonstrate the value 
of source control from a watershed 
perspective. Expected development of 
this watershed will accommodate 8,000 
new residents.

The headwaters of the watershed 
are on steeper land, and the intention 
is to protect first-order streams and 
avoid mass earth movement during the 
developing phase. As a result, density is 
approximately one house per acre. In 
other words, those areas have a lot yield 
based on an average density of one house 
per acre, but clustering is encouraged. 
Average lot sizes are expected to be 
approximately 20,000 ft2, which means 
that overall site development will dis-
turb about half of each site. The gullies 
and first-order streams are protected 
and revegetated where necessary. Site 
stormwater controls will be rain gardens, 
swales, filter strips, and water reuse for 
each house. Using this approach, tradi-
tional stormwater practices such as ponds 
or wetlands are not necessary.

Downstream of the headwaters, the 
land flattens out. All perennial streams are 
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protected and riparian corridors re-established. Lots are 
approximately 10,000 ft2, and development will take a 
more conventional approach, although rain gardens and 
water tanks will still be used on individual lots. Due to 
increasing imperviousness, stormwater management 
will take the form of constructed wetlands located on 
ephemeral watercourses that provide water quality and 
quantity control.

The lower area of the watershed will be intense 
development, including commercial, institutional, 
high-density residential, and town development. Again, 
all of the perennial streams are protected and riparian 
corridors established. Stormwater management in this 
portion of the watershed will use constructed wetlands 
as the primary stormwater practice. Upon completion 
of the development approach, there will be pedestrian 
movement adjacent to the riparian corridors through-
out the watershed.

A major focus of this approach is the protection 
and enhancement of aquatic resources. The watershed 
has historically been pasture with significant stock 
access to streams that has severely impacted on aquatic 
resources. Through substantial revegetation throughout 
the watershed, especially in the headwaters, removal 
of fish blockages where they currently exist, and im-
plementation of stormwater management throughout 
the watershed while accommodating significant urban 
growth, it is hoped that aquatic resource values can 
improve as urbanization occurs.

various new approaches

There are a variety of approaches around the world that 
have a similar foundation in minimizing our impact on 
receiving systems. They all differ in certain aspects that 
would make them interesting to investigate further. 

low impact design (lid)

LID’s basic tenet is to create a hydrologically functional 
landscape that mimics the natural hydrologic regime. 
This objective is accomplished by:

• Mimimizing stormwater impacts to the extent 
practicable. Techniques include reducing im-
perviousness, conserving natural resources and 
ecosystems, maintaining natural drainage courses, 
reducing the use of pipes, and minimizing clear-
ing and grading.

• Providing runoff storage measures dispersed 
uniformly throughout a site’s landscape with 
the use of a variety of detention, retention, and 
runoff practices.

• Maintaining pre-development time of concen-
tration by strategically routing flows to maintain 
travel time and control the discharge.

University of Maryland rain garden monitoring site
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• Implementing effective public education 
programs to encourage property owners to use 
pollution prevention measures and maintain 
the on-lot hydrologically functional landscape 
management practices.

LID does not rely on the conventional end-of-pipe or 
in-the-pipe structural methods but instead uniformly or 
strategically integrates stormwater controls throughout 
the urban landscape.

Conservation design

Conservation design is a design approach to site develop-
ment that protects and incorporates natural site features 
into the stormwater management program. There is a 
subtle difference between conservation design and LID 
in that a primary emphasis of conservation design is to 
incorporate natural site features into the site develop-
ment process and thereby reduce or eliminate the need 
for structural stormwater management. As a central tenet, 
maintenance of natural site features plays a greater role in 
conservation design than it does in LID. Clustering de-
velopment on a smaller portion of a site provides greater 
retention of natural site features that assist in stormwater 
management. This is a small difference, though, that can 
be incorporated into LID, but it is more clearly stated 
in the conservation design approach.

The site features to be protected and incorporated 
are similar to those discussed earlier in the chapter and 
include the following items:

• Wetlands;

• Floodplains;

• Forested areas;

• Meadows;

• Riparian buffers;

• Soils; and

• Other natural features.

In short, the point of conservation design is to do 
more with less. Design principles (which are identical 
to the ones used in LID) include:

• Achieving multiple objectives;

• Integrating stormwater management and design 
early into the site planning and design process;

• Prevention rather than mitigation;

• Managing stormwater as close to the point of 
origin as possible, minimizing collection and 
conveyance; and

• Relying to the maximum on natural processes 
within the soil mantle and the plant commu-
nity.

Water Sensitive Urban design (WSUd)

WSUD is similar to LID and conservation design and 
has been developed in Australia to address issues there. 
WSUD is a philosophical approach to urban planning 
and design that aims to minimize the hydrological 
impacts of urban development on the surrounding 
environment. Stormwater management is a subset of 
WSUD directed at providing flood control, flow man-
agement, water quality improvements, and opportunities 
to harvest stormwater to supplement potable water 

Bioretention in Sydney Rain garden in Auckland

0039950



CHAPTER 8:  IMPACT AVOIDANCE 8-225

for non-potable uses (that is, toilet flushing, garden 
irrigation, etc.).

Key planning and design objectives of WSUD are:

• Protecting and enhancing natural water systems 
in urban developments;

• Integrating stormwater treatment into the 
landscape by incorporating multiple-use cor-
ridors that maximize the visual and recreational 
amenity of developments;

• Protecting water quality draining from urban 
development;

• Reducing runoff and peak flows from urban 
developments by employing local detention 
measures and minimizing impervious areas;

• Adding value while minimizing drainage infra-
structure development costs.

WSUD recognizes that opportunities for urban 
design, landscape architecture, and stormwater 
management infrastructure are intrinsically linked. 
The practices that promote long-term success of a 
stormwater management scheme are called Best Plan-
ning Practices (BPPs) and Best Management Practices 
(BMPs). They can apply to greenfield land development 
sites, redevelopment sites in built-up areas, and, in some 
instances, to retrofits in fully urbanized watersheds. The 
scale of application can range from individual houses, 
streetscapes and precincts, to whole watersheds.

Sustainable Urban drainage 
Systems (SUdS)

SUDS is a design approach for urban drainage in 
England and Wales that includes long-term environ-
mental and social factors in decisions about drainage. 
It takes account of the quantity and quality of runoff 
and of the amenity value of surface water in the urban 
environment. Many existing urban drainage systems can 
cause problems of flooding, pollution or damage to the 
environment and are not proving to be sustainable.

Drainage systems can be developed in line with 
the ideals of sustainable development by balancing the 
different issues that should be influencing the design. 
Surface water drainage methods that take account of 
quantity, quality, and amenity issues are collectively 
referred to as SUDS. These systems are more sustainable 
than conventional drainage methods because they:

• Manage runoff flowrates, reducing the impact 
of urbanization on flooding;

• Protect or enhance water quality;

• Are sympathetic to the environmental setting 
and the needs of the local community;

• Provide a habitat for wildlife in urban water-
courses; and

• Encourage natural groundwater recharge (where 
appropriate).

They do this by:

• Dealing with runoff close to where the rain 
falls;

• Managing potential pollution at its source now 
and in the future; and

• Protecting water resources from point pollution 
(such as accidental spills) and diffuse sources.

low impact Urban design  
and development (liUdd)

Low impact urban design and development is a design 
approach used in Auckland, New Zealand whose con-
cepts and approach are similar to all of the above-men-
tioned ones. LIUDD presents an alternative approach 
to site and watershed development from a stormwater 
management perspective. Its basis lies in the recogni-
tion that the volume of stormwater discharged from a 
site may be of equal importance to limiting pollution 
discharge. The low impact urban design and develop-
ment approach is another stormwater management tool 
for reducing the adverse impacts of stormwater runoff. 
There are two primary areas of interest addressed in 
this design approach:

• Erosion and sediment control during construc-
tion, and

• Permanent stormwater management.

The Auckland approach recognizes that much of the 
technical information for LIUDD has been developed 
from a design perspective but is doing considerable 
work to address the institutional barriers to successful 
implementation of LIUDD. Local land use plans tend to 
have enough flexibility to allow for case-by-case imple-
mentation of the approach; the major problem regards 
codes of practice or engineering standards. These can 
include minimum street width, requirements for curb-
ing, side walks, and other criteria that prevent LIUDD 
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from being implemented. Significant efforts have gone 
into removing these barriers where they exist.

In addition, there are several case studies of LIUDD 
approaches on a watershed basis. Monitoring of wa-
tercourses for quantity, quality, and biology has been 

done prior to development initiation. It will take ap-
proximately 10 years for ultimate development to occur 
in these watersheds, and monitoring will be done both 
during and post-construction to evaluate the benefits 
of LIUDD on a watershed basis.
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C H a P T E R  9

Erosion and Sediment Control

Erosion and sediment management practices have not 
evolved to the extent that stormwater management 
practices have over the past 10 years. There are, however, 
other components that have more recently begun 
to emerge. These components include considering 
temporary and permanent revegetation, phasing work 
to limit open areas, using chemical flocculation of 
sediment traps to provide enhanced sediment discharge 
reduction (especially of clay soils), and also looking at 
innovative ways of offsetting the residual impacts that 
result from sediment yields. If improved treatment is to 
be provided, however, more attention needs to be given 
to advancing erosion and sediment control practices. It is 
also important to note that erosion and sediment control 
is increasingly being looked at as an essential component 
of the overall site development package. The linkages 
between this early stage of site development and the 
longer-term approach to stormwater management can 
not be separated if we are to protect our downstream 
aquatic environments.

For erosion and sediment control programs, technol-
ogy must continue to improve and approaches must be 
further refined if aquatic resource protection is to be 
realized. An effective stormwater management program 
is not going to achieve its goals if the receiving systems 
are severely impacted during the construction phase of 
a project. In addition to significant sediment loads, the 
construction phase of site development can increase the 
total volume and peak rates of stormwater exiting a site 
and cause downstream channel instability concerns. It 
is a positive step, therefore, that the Phase II program 
is also emphasizing erosion and sediment control on 
smaller sites as an essential permit component.

While this chapter can be read alone, it should be 
considered in conjunction with the rest of the manual 

to achieve a full appreciation of the development cycle 
and all the aspects that contribute to it.

Regulatory nature of Erosion 
and Sediment Control

Phase II of the National Pollutant Discharge Elimination 
System (NPDES) specifies that a program to reduce pol-
lutants has to be developed, implemented, and enforced 
in any stormwater runoff from construction activities 
that result in a land disturbance of greater than or equal 
to one acre. Reduction of stormwater discharges from 
construction activity disturbing less than one acre must 
be included in your program if that construction is part 
of a larger common plan of development or sale that 
would disturb one acre or more.

The program must include the development and 
implementation of, at a minimum:

•	 A regulatory mechanism to require erosion and 
sediment controls, as well as sanctions to ensure 
compliance, to the extent allowable under state, 
tribal or local law;

•	 Requirements for construction site operators 
to implement appropriate erosion and sediment 
control best management practices;

•	 Requirements for construction site operators to 
control waste such as discarded building materi-
als, concrete truck washout, chemicals, litter, and 
sanitary waste at the construction site that may 
have adverse impacts on water quality;
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•	 Procedures for site plan review that incorporate 
consideration of potential water quality im-
pacts;

•	 Procedures for receipt and consideration of 
information submitted by the public; and

•	 Procedures for site inspection and enforcement 
of control measures.

It is important to note that examples of sanctions 
to ensure compliance include non-monetary penalties, 
fines, bonding requirements, and/or permit denials for 
non-compliance. The EPA recommends that procedures 
for site plan review include the review of individual 
pre-construction site plans to ensure consistency with 
local erosion and sediment control requirements.

Procedures for site inspections and enforcement 
of control measures could include steps to identify 
priority sites for inspection and enforcement based on 
the nature of the construction activity, topography, and 
the characteristics of soils and receiving water qual-
ity. Additional educational and training measures for 
construction site operators should also be considered. 
Phase II of the NPDES program provides for regulatory 
flexibility that would require pollution prevention plans 
for non-sediment generated pollutants.

Phase II of the NPDES municipal requirements 
provides an excellent platform from which erosion and 
sediment control can be more effectively managed.

Principles of Erosion  
and Sediment Control

Erosion and sediment management must always be 
thought of as two separate components, erosion control 
and sediment control.

Erosion is the process whereby the land surface is 
worn away by the action of water, wind, ice, or other 
geological processes. The resultant displaced material 
is known as sediment, with sedimentation being the 
deposition of this eroded material. Accelerated erosion 
is primarily caused by human activities and is a much 
more rapid process than natural erosion.

The basic erosion process consists of detachment, 
transport, and sedimentation, with water often being 
the key eroding agent and transport medium. When 
considering erosion, the following seven main types 
need to be looked at:

•	 Splash erosion is commonly caused by raindrop 
impact. This impact can break up the soil surface 
with a net effect of moving soil particles down 
the slope.

•	 Sheet erosion occurs when intensity of rainfall 
exceeds the infiltration rate. Sheet erosion refers 
to the uniform removal of soil in thin layers by 
the forces of raindrops and overland flow.

Raindrop impact

•	 Rill erosion is the removal of 
soil by runoff moving in con-
centrated flows. The velocity 
and the turbulence of the flow 
increase in these concentrated 
flow paths, with the resultant 
energy detaching and trans-
porting soil particles.

•	 Gully erosion is the next 
step from rill erosion, where 
gullies form that are usually 
distinguished by being greater 
than 300 mm in depth. The 
potential for gullies to trans-
port significant amounts of 
sediment is large, and from 
an erosion control standpoint, 
they should be avoided.

•	 Tunnel erosion is the removal 
of subsurface soil by subsurface 
water, while the surface soil 
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remains intact. This produces large cavities 
beneath the ground surface that can eventually 
lead to collapse of the surface material.

•	 Channel erosion occurs once the water in 
concentrated flow reaches the stream system. 
This erosion is essentially caused when the 
water velocity increases such that scouring or 
undercutting of the stream banks occurs. Chan-
nel erosion is noted to have a direct relationship 
with watershed urbanization, with increased 
flows and increased erosion occurring once a 
watershed is urbanized.

•	 Mass movement is the erosion of soil or rock 
by gravity-induced collapse. It can be triggered 
by heavy rainfall and increased groundwater 
pressure, or by streams undercutting the base of 
a slope where works are occurring.

It is also important to understand the factors that in-
fluence the erosion process. These four factors (discussed 
below) are climate, soil characteristics, topography, and 
ground cover. They also form the basis of the Universal 
Soil Loss Equation, which will be discussed in detail 
later in the chapter.

Climate

Climate is a key factor, with rain being the driving force 
of erosion. The erosive power of rain is determined by 
rainfall intensity and the droplet size. The annual pattern 
of rainfall and temperature change is also critical in that 
it determines the extent and growth rate of vegetative 
cover, the key tool in prevention of erosion.

Soil characteristics

All soil characteristics, including texture, organic matter 
content, structure, and permeability are important. Sand, 
silts, and clays are the major soil particle classes, and it is 
critical to understand the soils you are working with to 
be able to assess the erodibilty of these different particles. 
Organic matter is critical in improving soil structure and 
increasing the permeability and water-holding capacity 
of the soil. Soil permeability in itself is important, with 
soils with higher permeability producing less runoff 
than soils with a low permeability. Soil structure is also 
important in that compacted soil will result in runoff 
as opposed to infiltration.
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In this context it should be noted that soil compac-
tion is also a major issue that needs to be considered. 
Soil compaction during construction and use is likely to 
cause most of the reduced infiltration capacity of urban 
soils. This aspect of construction activities is often not 
given due attention, in spite of the fact that the reduced 
infiltration is known to result in increased runoff and 
associated effects (Pitt et al., 2002).

Topography

Topography is important primarily from a slope length 
and angle perspective. The shape of the slope also plays 
an important part, with the base typically being more 
susceptible to erosion than the top due to runoff ar-
riving at the base at a faster, more concentrated rate. 
Reference should be made to section 8.9 of this chapter 
for an illustration of slope versus sediment yields.

Ground Cover

Ground Cover includes vegetation and surface treat-
ment such as mulches and geotextiles. This aspect is 
the most important and effective form of long-term 
erosion control. Good ground cover provides direct 
instant protection, slows runoff, and maintains the soil’s 
ability to absorb water.

Evapotranspiration

Evapotranspiration is a further factor often not con-
sidered. In some areas, however, it is critical in that 
minimal rainfall and high evapotranspiration in the 
summer period can lead to soil moisture deficit. This 
becomes a critical factor when the question of establish-
ing vegetative cover for erosion control arises, because 
it can lead to the necessity of considering alternative 
methodologies to establish a vegetative cover.

Once the principles of erosion and sedimentation 
are understood, it is much easier to also understand the 
importance of erosion control and sediment control. 
Erosion control is based on prevention of erosion in the 
first instance and includes controls such as revegetation, 
contour slope drains, project phasing, and time frame 

limitations. The specific designs of some erosion control 
mechanisms are discussed later in this chapter.

Sediment Control is based on prevention of sedi-
mentation and of sediment leaving the site in question. 
Sediment control is never 100 percent effective, but 
with effective erosion control, it can go a long way 
toward minimizing downstream effects of sediment 
discharge.

When assessing construction operations, the em-
phasis must always be on the prevention of erosion in 
the first instance. Only after this has been fully assessed 
should the operation consider the sediment control 
options for the site. These options may have numerous 
components, but they will always include perimeter 
controls. It is important, however, to recognize that 
sediment control can also include controls such as 
sediment traps and ponds within a site that may reduce 
reliance on the perimeter controls installed.

assessing Sediment Generation 
of Construction Sites

The most important physical property of a soil particle 
is its size. The size of the particle can be determined in 
a number of ways. The nominal diameter refers to the 
diameter of a sphere of the same volume as the particle, 
and the sieve diameter is the minimum length of the 
square sieve opening through which a particle will fall. 
Recognizing the size of material on an earthworks site 
can increase the awareness of how easy or difficult it 
can be to remove sediment once it is in suspension. This 
helps target the erosion and sediment controls. Clay is 
considered to be less than 0.002 mm in diameter, silt 
between 0.002 and 0.063 mm, and sands greater than 
0.063 mm. While sands and silts are more erodible than 
clays, they settle easier, whereas clays, a cohesive material 
that can form quite strong bonds once in suspension, 
are very difficult to trap with sediment control mecha-
nisms. This places the emphasis on sites with clay soil 
dominance on erosion control methodologies. 

The Universal Soil Loss Equation (USLE) is a simple 
model that was originally developed for agricultural 
practices and is now recognized as a suitable sediment 
yield estimation tool for activities such as earthworking 
operations. Rather than providing an accurate estimate 
of actual total sediment yield, the most beneficial use 
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of the USLE has proven to be the identification of 
variations of sediment yields across a particular site. 
To achieve this, it is critical that a site is divided up 
into logical sectors, based on gradient, slope length, 
and surface cover. Other factors to consider are the 
proximity and nature of the receiving environment. 
Once completed, the USLE will allow the erosion and 
sediment control methodology to be tailored to suit the 
variations across the site.

The USLE is based on the following factors:

Rainfall Erosion Index (R)

This factor is a measure of the erosive force and intensity 
of the rain in a normal year. It is based on the energy 
and the maximum 30-minute intensity for all major 
storms in an area during an average year. It is derived 
from probability statistics resulting from analyzing 
rainfall records of individual storms.

Soil Erodibility Factor (K)

This represents the ability of the surface to resist 
the erosive energy of rain. Texture is the principle 
factor affecting K, but structure, organic matter, and 
permeability also contribute. Adjustments are made to 
the K factor as the site works progress, reflecting the 
percentage of clay, silts and sands within a soil structure. 
In calculating the K factor, an allowance is also made 
for the percentage of organic matter that is contained 
within the soil.

Length-Slope Factor (LS)

This is a numeric representation of the length and slope 
angle of a site. It is the ratio of soil loss per unit area on 
a site to the corresponding loss from a 22.1-meter-long 
experimental site with a 9 percent slope. Representative 
slope length and gradients are assessed for the separate 
sediment sources and depicted in a table. It should be 
noted that the potential sediment generation on a site 
increases geometrically with an increase in gradient. It 
is therefore essential that bare area and slope length are 
minimized on steeper gradients. This may be achieved 
by staging works, progressively stabilizing completed 
areas and installing contour drains to reduce slope 
lengths.

Ground Cover Factor (C)

This is the ratio of soil loss under specified conditions 
to that of a bare site. Where the soil is protected against 
erosion, the C Factor will reduce the soil loss estimate. 
This factor also takes into account the effectiveness of 
the vegetation and mulch in preventing the detachment 
and transport of soil particles.

Erosion Control Factor (P)

This factor reflects the roughness or smoothness of the 
earthworks surface with the rougher surface having a 
lesser value. As examples, bare soil that is compacted 
and smooth would have a P factor of 1.3 while a 
rough irregular surface such as contour plowing would 
have a value of 0.8. The lower value results in reduced 
erosion.

Once the values for R, K, LS, C, and P have been 
derived, the value for estimated sediment generated 
can be calculated. To estimate the quantity of sediment 
likely to be discharged to the receiving environment, 
it is necessary to multiply this result by the areas of 
exposure, the sediment delivery ratio, the sediment 
control measure efficiency, and the duration of exposure. 
Areas of the site, or the entire site, that are demonstrated 
to exhibit high sediment yields can then be managed 
accordingly.

It is important to also be aware that the sediment 
that is generated will be mobilized as either bedload 
or as suspended sediment. Bedload is moved at or near 
the bottom of the stream, while suspended sediment is 
mixed with the waters of the receiving environment.

impacts of Sediment discharge 
on Receiving Environments

Irrespective of the erosion and sediment controls 
employed, construction activities lead to sediment 
generation and to a subsequent sediment discharge 
with, among others, visual, recreational, and ecological 
impacts. These activities can be appropriately managed 
by the respective authorities through a range of tools 
inclusive of both regulatory and educational initiatives. 
One of the key tools in the educational component is 
a specific guideline for erosion and sediment control. 
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The range of guidelines available typically provide 
a comprehensive guide for erosion and sediment 
control, detail the specific policies and rules applying 
to the site in question, and essentially work toward 
minimization of adverse environmental effects of sedi-
ment discharge through appropriate use and design of 
specific measures.

The guidelines should detail both principles and 
practices emphasizing the importance of both non-
structural and structural measures to be implemented 
on sites.

In terms of the regulatory component, permits are 
key tools that are utilized to minimize impacts from 
sediment discharge. It is also recognized that compliance 
inspections of these permits are an important aspect of 
ensuring that environmental objectives are achieved. 
Associated with this key tool is an enforcement role 
which, when combined with all other relevant program 
aspects, will provide a suitable implementation mix.

There are many effects associated with sediment 
discharge. Runoff from construction sites is by far the 
largest source of sediment in urban areas under develop-
ment. Soil erosion removes over 90 percent of sediment 
by tonnage in urbanizing areas where construction 
activities occur. The following values illustrate some of 
the measured sediment loads associated with construc-
tion activities found across the United States.

• York County Soil and Water Conservation 
District 1990 – Sediment loading rates vary 
from 36.5 to 1000 tons/acre/year, which is 5 to 
500 times greater than those from undeveloped 
land.

• Franklin County, Florida – Sediment Yields

• Forest: less than 0.5 ton/acre/year

• Rangeland: less than 0.5 ton/acre/year

• Construction Site: 30 tons/acre/year

• Established Urban: less than 0.5 ton/
acre/year

• Washington Department of Ecology, 1989 – Ero-
sion rates range from 50 to 500 tons/acre/year 
for construction activities. Natural erosion rates 
from forest are 0.01 to 1.0 ton/acre/year.

• Wisconsin Legislative Council, 1991 – Erosion 
rates range from 30 to 200 tons/acre/year, 
which is noted to be 10 to 20 times those of 
croplands.

As summarized above, the huge potential for 
sediment to be generated from land bared through 

construction activities is significantly greater than for 
many other land uses.

A study undertaken in Auckland, New Zealand 
measured sediment yields from various land uses over 
time and predicted the average annual soil loss for 
these land uses. Construction sites were shown to have 
a predicted average annual soil loss of up to 400 times 
that of a pastoral site. The study also demonstrated that 
sediment yields would increase markedly with larger 
storm events. The significantly higher levels of sediment 
that occur as a result of land disturbance activities need 
to be identified within the specific program and to have 
the appropriate policy backing to ensure that these 
issues can be addressed.

The following effects can result from sediment 
discharges.

Biological Effects

Large amounts of sediment in a waterway are harmful to 
fish and other aquatic life. Aquatic life can be physically 
smothered by a build-up of sediment in the stream bed. 
Aquatic life not actually covered by deposits of silt can 
sustain damage to their gill and mouthparts due to the 
abrasive nature of the silt. The juvenile stages of many 
species are particularly vulnerable. Sedimentation may 
also significantly alter habitats, for example by destroy-
ing spawning grounds.

Algae, the major food supply for stream life, can be 
scoured off the rocks in the stream bed by sediment. 
Other links in the food chain may also be affected and 
the surviving animals forced to migrate elsewhere if 
they can.

Turbidity (cloudiness of the water) from suspended 
solids in the water may stop animals feeding because 
they cannot see their prey. It can also affect aquatic 
life by increasing heat absorption and therefore the 
temperature of the water. It also stops light penetrating 
the water, slowing down photosynthetic activity and 
subsequent plant and algae growth.

Other Pollutants

Sediment transports other pollutants such as lead, hy-
drocarbons, agricultural nutrients, and toxic substances 
into streams and harbors. There they can accumulate and 
affect aquatic life. Control of the pollutants transported 
by sediment is simply achieved by controlling the 
generation and movement of sediment itself.
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Stream Blockage

Sediment deposition can lead to the infilling of affected 
water bodies. This in turn can lead to a reduction in 
their hydraulic efficiency, an increase in susceptibility to 
flooding, and restrictions to access. While such sediment 
deposition has environmental impacts, the removal 
works also have potential for serious environmental 
effects.

Effects on Consumable Water Resources

High loadings of suspended solids affect the use of 
water for irrigation, stock, and domestic water supplies. 
Sediment in irrigation water clogs pump filters and 
sprinkler nozzles. In domestic and stock water supplies, 
it can lead to unacceptable drinking quality. Removing 
sediment from drinking water can be an expensive 
operation. Furthermore, sediment can form a threat to 
the useful life of dams.

Aesthetic Values

Sediment discharges into streams, lakes, or coastal 
waters detract from their aesthetic qualities. Clean, 
clear water is perceived as being much more conducive 
to recreation than “dirty,” sediment-laden water. The 
purely scenic value of water bodies such as key harbor 
areas is enhanced by their degree of clarity.

Damage to Property and Public Utilities

Construction activities can inundate lower-lying prop-
erties or roadways with sediment if adequate control 
measures are not in place.

Effect of Sediment on Matters 
of Cultural Significance

Construction activities often disturb 
items and matters of cultural and 
archaeological importance. The 
effects can vary from a direct effect 
on these matters, such as significant 
destruction or alteration of a physical 
site, through more indirect effects 
such as impacts on cultural values.

Erosion Control Measures

Erosion control mechanisms typically include the fol-
lowing measures.

Earth Dike

A temporary berm or ridge of compacted soil, located 
in such a manner as to channel water to a desired 
location.

Its purpose is to direct runoff to a sediment trapping 
device, thereby reducing the potential for erosion and 
off-site sedimentation. Earth dikes can also be used for 
diverting clean water away from disturbed areas.

Earth dikes are often constructed across disturbed 
areas and around construction sites such as graded park-
ing lots and subdivisions. The dikes shall remain in place 
until the disturbed areas are permanently stabilized.

Runoff Diversion Channel/Berm

A non-erodible channel or berm for the conveyance 
of runoff constructed to a site-specific cross section 
and grade design. To either protect work areas from 
upslope runoff (clean water diversion), or to divert 
sediment-laden water to an appropriate sediment 
retention structure.

Contour Drain

A temporary ridge or excavated channel, or a com-
bination of ridge and channel, constructed to convey 
water across sloping land on a minimal gradient. To 

Example of an earth dike flow diversion
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periodically break overland flow across disturbed areas 
in order to limit slope length and thus the erosive 
power of runoff, and to divert sediment-laden water 
to appropriate controls or stable outlets.

Benched Slope

Modification of a slope by reverse sloping to divert 
runoff to an appropriate conveyance system. The 
purpose is to limit the velocity and volume, and hence 
the erosive power of water moving down a slope and 
therefore minimize erosion of the slope face.

Rock Check Dam

Small temporary dam constructed across a channel 
(excluding perennial watercourses), usually in series, to 
reduce flow velocity. May also help retain sediment. The 
primary purpose of a rock check dam is to reduce the 
velocity of concentrated flows, thereby reducing erosion 
of the channel. While trapping some sediment, they are 
not specifically designed to be utilized as a sediment 
retention measure.

Top Soiling

The placement of topsoil over a prepared subsoil prior 
to the establishment of vegetation. This serves to provide 
a suitable soil medium for vegetative growth for ero-
sion control while providing some limited short-term 
erosion control capability.

Temporary and Permanent Seeding

The planting and establishment of quick-growing and/
or perennial vegetation to provide temporary and/or 
permanent stabilization on exposed areas. Temporary 
seeding is designed to stabilize the soil and to protect 
disturbed areas until permanent vegetation or other 
erosion control measures can be established. It may be 
used where the area to be stabilized needs temporary 
stabilization but is not yet up to final grade and requires 
further earthworks.

Hydroseeding

The application of seed, fertilizer, and a paper or wood 
pulp with water in the form of a slurry which is sprayed 
over the area to be revegetated. To establish vegetation 
quickly while providing a degree of instant protection 
from rain drop impact.

Examples of rock check dams

Slope benches

Contour drain
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This form of revegetation facilitates the establish-
ment of vegetation on steep slopes and also allows a 
mixture of appropriate seeds to be utilized dependent 
upon the site conditions. It is, however, dependent upon 
the availability of appropriate hydroseeding contractors 
with suitable machinery.

Mulching

The application of a protective layer of straw or other 
suitable material to the soil surface to protect it from 
the erosive forces of raindrop impact and overland flow. 

Mulching also helps to conserve moisture, reduce runoff 
and erosion, control weeds, prevent soil crusting, and 
promote the establishment of desirable vegetation.

Turfing

The establishment and permanent stabilization of 
disturbed areas by laying a continuous cover of grass 
turf. Provides immediate vegetative cover in order to 
stabilize soil on disturbed areas.

Geosynthetic Erosion Control Systems

The artificial protection of channels and erodible 
slopes utilizing artificial erosion control material such 
as geosynthetic matting, geotextiles or erosion matting. 
Immediately reduces the erosion potential of disturbed 
areas and/or reduces or eliminates erosion on critical 
sites during the period necessary to establish protective 
vegetation. Some forms of artificial protection may also 
help to establish protective vegetation.

Stabilized Construction Entrance

A stabilized pad of aggregate on a filter cloth base 
located at any point where traffic will be entering or 
leaving a construction site. To assist in minimizing dust 
generation and disturbance of areas adjacent to the road 
frontage by giving a defined entry/exit point.

Pipe Drop Structure/Flume

A temporary pipe structure or constructed flume 
running from the top to the bottom of a slope. A pipe 
drop structure or a flume structure is installed to convey 
surface runoff down the face of unstabilized slopes in 
order to minimize erosion on the slope face.

Stabilized construction entrance

Turf being applied to topsoil

Straw mulch being applied
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Level Spreader

A non-erosive outlet for concentrated runoff con-
structed so as to disperse flow uniformly across a slope. 
To convert concentrated flow to sheet flow and release 
it uniformly over a stabilized area to prevent erosion.

Surface Roughening

Roughening a bare earth surface with horizontal 
grooves running across the slope or tracking with 
construction equipment. To aid in the establishment of 
vegetative cover from seed, to reduce runoff velocity 
and increase infiltration, and to reduce erosion and assist 
in sediment trapping.

Rock Outlet Protection

A section of rock protection placed at the outlet end 
of culverts, conduits, and channels.

Its purpose is to reduce the velocity and energy of 
water such that the flow will not erode the receiving 
downstream reach.

This practice applies where discharge velocities and 
energies at the outlets of culverts, conduits, and channels 
are sufficient to erode the next downstream reach.

Sediment Control Measures

Sediment control mechanisms typically include the 
following measures.

Temporary Swale

A temporary excavated drainageway.

Examples of pipe and flume downdrains

Surface rougheningFlow spreading

Its purpose is to prevent runoff from 
entering disturbed areas by intercepting 
and diverting it to a stabilized outlet or to 
intercept sediment-laden water and divert it 
to a sediment trapping device.

Conditions where this practice applies:

•	 To divert flows away from a disturbed 
area and to a stabilized area;

•	 To shorten overland flow distances in-
termediately across disturbed areas;

•	 To direct sediment-laden water along 
the base of slopes to a trapping device; 
or

•	 To transport off-site flows across dis-
turbed areas such as rights-of-ways.
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Sediment Retention Trap and Pond

A temporary device formed by excavation and/or 
embankment construction in order to intercept 
sediment-laden runoff and provide an impoundment 
for suspended sediment to settle out. To treat sedi-
ment-laden runoff and reduce the volume of sediment 
leaving a site in order to protect downstream environ-
ments from excessive sedimentation and water quality 
degradation.

Silt Fence

A temporary barrier of woven geotextile fabric used 
to intercept runoff, reduce its velocity, and impound 
sediment-laden runoff from small areas of disturbed 
soil. To detain flows from runoff so that deposition of 
transported sediment can occur through settlement. Silt 
fences can only be used to intercept sheet flow. They 
cannot be used as velocity checks in channels or placed 
where they will intercept concentrated flow.

Super Silt Fence

A temporary barrier of geotextile fabric over chain link 
fence used to intercept flows, reduce their velocity, and 
impound sediment-laden runoff from small catchment 
areas. To reduce runoff velocity and allow the deposition 
of transported sediment to occur.

Sediment ponds and traps

Sediment ponds and traps

Silt fence

Super silt fence
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Straw Bale Barrier

Temporary barrier of hay bales used to intercept and 
direct sediment-laden surface runoff from small areas 
to a sediment retention facility so that deposition of 
transported sediment can occur.

Stormwater Inlet Protection

A barrier across or around a cesspit (stormwater inlet) 
that is designed to intercept and filter sediment-laden 
runoff before it enters a reticulated stormwater system 
via a cesspit.

Earth Dike

A temporary berm or ridge of compacted soil (inclusive 
of topsoil) to create impoundment areas where ponding 
of runoff can occur and suspended material can settle 
before runoff is discharged.

Sump/Sediment Pit

A temporary pit constructed to trap and filter water for 
pumping to a suitable discharge area. The design is based 
on a perforated vertical standpipe placed in the center 
of a pit that is then backfilled with aggregate.

Perimeter Dike/Swale

A temporary ridge of soil excavated from an adjoin-
ing swale located along the perimeter of the site or 
disturbed area.

Its purpose is to prevent off-site storm runoff from 
entering a disturbed area as well as prevent sediment-
laden storm runoff from leaving the construction site 
or disturbed area.

A perimeter dike/swale is constructed to divert flows 
from entering a disturbed area, along tops of slopes to 
prevent flows from eroding a slope, or along the base of 
slopes to direct sediment-laden flows to a trapping device. 
The perimeter dike/swale shall remain in place until the 
disturbed areas are permanently stabilized.

non-Sediment-Related Pollutants 
from Construction Sites

Concrete washings, water blasting, equipment washing, 
concrete and tile cutting are all works occurring at 
construction sites that can pollute waterways unless care 
is taken. These pollutants are known to cause problems 
due to their highly alkaline nature. They contain oxides, 
heavy metals, or, possibly, petroleum products.

There are, however, practices that can be followed to 
ensure that the effects from these activities do not create 
adverse effects. These can include the following:

• When washing operations generate fine sedi-
ments (silts or clays), make sure the wash water 
is confined, filtered or diverted across to a soak 
area. If discharge is necessary, it should go into a 
sanitary sewer, not the stormwater system.

• Do not wash equipment on site unless there is a 
designated washout area where wash water soaks 
into the ground or is treated.

• When waterblasting, contain dirty waste runoff. 
Chemical additives should not be discharged to 
the stormwater system. Utilize filter cloth to filter 
out paint flakes and sediment prior to discharge.

• Slurry from directional drilling must be allowed to 
settle, with the water soaking to ground or taken 
off-site to an appropriate disposal location.

Inlet protection Sediment dewatering pit
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Figure 9-1:  Relationship between vegetative Cover  
and Slope versus Sediment yield
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innovative Practices

While the previously detailed erosion and sediment 
controls are typical traditional controls and will be 
reasonably effective for most sites, there are many 
circumstances where more specific innovative practices 
should be employed. Erosion and sediment controls 
need to be significantly advanced in this area to ensure 
protection of the receiving environment.

Innovative practices should be considered on all 
sites, particularly those that show high sediment yields, 
and include the following structural and nonstructural 
measures.

Mulching

It is acknowledged that when land is 
disturbed for construction and other 
activities, the rate of erosion increases 
as unvegetated surfaces are subjected to 
raindrop impact and overland flow. While 
the benefits of stabilization of soils to 
minimize erosion have been supported 
by research for some time, it is important 
to recognize that the application of 
mulch has been somewhat inconsistent. 
It is critical that mulching becomes an 
integral part of any earthworks site and 
forms a part of all erosion and sediment 
control plans.

Investigation results demonstrate 
that:

•	 Established grass cover and 
mulching topsoil surfaces are the 
most effective way of reducing 
sediment discharge.

•	 Clay- and silt-size particles typi-
cally form the greatest proportion 
of sediments discharged from 
construction sites that have ef-
fective sediment controls, and 
the discharge of these particles is 
minimized through mulching the 
surface in question.

•	 Mulched topsoil areas produce 
up to 95 percent less sediment 
discharge than bare subsoil sur-
faces.

A study done in the U.S. in the mid-1980s (Maryland 
Department of Natural Resources) looked at a number 
of parameters that could affect the discharge of sedi-
ments from a construction site. One component of the 
study was to look at the benefits of temporary stabiliza-
tion techniques as an erosion control tool. The results 
of this project demonstrated the various stabilization 
techniques and the impact of slope on sediment load-
ings. They are illustrated in Figure 9-1. It is important 
to note that there is a clear trend not only for sediment 
loading to increase with slope angle, but also for it to 
decrease as vegetative cover increases.
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Chemical Treatment of Runoff

One method of enhancing the retention of suspended 
sediment in earthworks runoff is the use of flocculant. 
In recent advancements, liquid flocculant can be 
added directly to sediment retention pond inflows 
via a rainfall-activated system. The flocculant causes 
individual particles to be destabilized (neutralizing elec-
trical charges that cause particles to repel each other), 
accelerating the coagulation and settlement of particles 
that may otherwise be discharged from the pond.

The key purpose of using flocculation is to treat 
sediment-laden runoff to an extent greater than standard 
sediment control practices and to reduce the volume 
of sediment leaving a site.

Flocculation may be used to enhance the retention of 
sediment on earthworks sites where there are concerns 
about the scale of works, potential effects on sensitive 
receiving environments, or cumulative discharges, or 
where it may not be feasible to construct standard 
sediment control practices.

Flocculation using the system illustrated below is 
simply incorporated into the design of a sediment reten-
tion pond. The catchment draining into the pond needs 
to be considered carefully throughout the period of 
flocculation, as the components making up the floccula-
tion system are sized on the catchment characteristics, 
including area and soil type. The rainfall-activated floc-
culation system outlined in this section is based on the 

use of polyaluminum chloride (PAC). Other aluminum 
coagulants, including alum (aluminum sulphate), may 
be suitable for use; however, methodologies may need 
to be adapted to produce appropriate outcomes.

The general components of the flocculation system 
include a rainfall catchment tray, header tank, displace-
ment tank, and flocculant reservoir tank, as detailed 
below.

Rainfall from the watershed-sized rainfall tray drains 
to a header tank. The header tank provides storage ca-
pacity to avoid dosing during initial rainfall following a 
dry period and to attenuate dosing at the beginning and 
end of a rainstorm (to simulate the runoff hydrograph). 
The header tank provides:

•	 Zero flocculant discharge until a pre-selected 
quantity of rain has fallen, to allow for initial 
infiltration and saturation of dry ground before 
runoff commences;

•	 A slow start to the dosing rate to allow for the 
response time of runoff flowing off the site at 
the beginning of a storm; and

•	 An extension of the dosing period beyond the 
rainfall period to provide treatment of runoff 
that occurs following cessation of rainfall.

From the header tank, the rainwater discharges by 
gravity into a displacement tank which floats in the 
flocculant reservoir. As the displacement tank fills with 
rainwater, flocculant is displaced through the outlet 
in the reservoir tank and then flows by gravity to the 

Example of an on-site chemical  
flocculation system Schematic of a chemical flocculation system
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dosing point. The dosing point should be selected in an 
area of high turbulence in the pond inflow channel.

The zero (flocculant) discharge rainfall volume can 
be adjusted manually for site characteristics by adding 
or removing water from the header tank.

It is important that the pH of the soils in the area 
in question is understood. The pH of soils should be 
tested prior to and during construction, as the exposure 
of different soil horizons may alter the runoff pH. 
Dosing with aluminum-based flocculant should cease 
where the pH drops below 5.5, as the toxicity of the 
aluminum fraction of the flocculant increases below this 
level, potentially placing at risk receiving environment 
organisms.

The use of flocculation will lead to more frequent 
sediment retention pond maintenance. The sediment 
containing the flocculant is not considered to be toxic, 
as the aluminum is bound up with the soil particles. It 
is common practice for the accumulated sediment to 
be dried on site and incorporated into fills.

Flocculants can provide an alternative to traditional 
sediment control practices. Dependent upon the nature 
of the site, they can ensure that adequate controls are 
implemented when site conditions restrict options.

Performance of flocculants for sediment removal has 
proved the approach to be very effective at removal of 
pond sediments, especially for finer silt and clay particles. 
Monitoring of 21 sediment ponds demonstrated that 
efficiencies ranged between 90 and 99 percent removal 
of suspended sediments. In circumstances where flows 
exceeded pond design criteria, efficiencies were also 
notably enhanced.

The key features of this approach are the follow-
ing:

• They are simple to install and maintain.

• They do not require electrical power.

• They are rainfall-activated.

• They dose the critical storm.

• They are easily transportable and reusable.

• They are cost-effective (around $1,500 plus 
maintenance and operational costs).

• They require no dedicated staff.

low impact design (lid)

The principles behind LID are based upon using an 
analysis of existing site conditions as a baseline from 
which to commence site planning. The site condi-
tions provide an inventory of the full range of natural 
systems such as soils, geology, vegetation, habitat, and 
the cultural and archaeological factors associated with 
the site. The more the complex and integrated nature of 
the conditions is understood, the better the earthworks 
and building program can be fitted on the site with 
reduced impact. LID is similar to erosion control in that 
it is a preventative approach reducing the amount of 
sediment generated by practicing the principles through 
planning processes.

Only after a full site analysis and inventory has 
been undertaken can the erosion and sediment con-
trol plan be developed and full control mechanisms 

considered.
While considered innovative, 

LID should be built into all 
erosion and sediment control 
methodologies. It needs to be 
the first step considered in the 
management of a site.

In addition to the LID prin-
ciples detailed above, a further 
innovative consideration is one 
associated with limiting the sea-
son within which construction 
activities can occur. A policy of 
this nature is utilized in Auckland, 
New Zealand, where construc-
tion activities over a certain 
size require specific approval to 
continue work over the winter 

Roof area of flocculation unit
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months. The rationale behind this practice is the increase 
in rainfall which is expected over the winter period in 
addition to lower ground temperatures and reduced 
evapotranspiration, which creates some difficulties in 
establishment of vegetative cover for stabilization. De-
pendent upon the site vicinity to receiving environments, 
many construction activities can not continue under 
these conditions due to the increased sediment yields 
and the difficulties that will be experienced.

While the practice of not working over this high-risk 
period is one that needs to be considered on a site-by-site 
basis, it does provide a further tool in the erosion control 
tool box and can go a long way toward prevention of 
sediment discharge and the associated problems.

Watershed-Wide Considerations

While this chapter focuses primarily on development 
activities, it is important that the issue of sediment 
discharge from development activities is not considered 
in isolation. Pollution (sediment) budgets on a water-
shed-wide basis may assist in determination of the prime 
sources of pollution within the watersheds of concern. 
This concept is one that needs further consideration, and 
while it would provide good generic information, it is 
recognized as being a difficult study to undertake.

The above demonstrates some of the innovative 
practices that currently exist and can be employed as 

part of an erosion and sediment control plan. There 
are many more practices in this category, and programs 
need to consider them in association with the traditional 
measures available.

Ten Commandments of Erosion 
and Sediment Control

It is important that all the principles and practices that 
apply be put into the context of a program and site 
development. To assist in this process, a set of “com-
mandments” can be considered on all development sites. 
These “commandments” have been adopted by many 
programs and are utilized on a regular basis when ero-
sion and sediment control are considered. They provide 
a checklist and also demonstrate the key aspects that 
should always be considered.

1. Minimize Disturbance

Some parts of sites should not be opened up, and where 
construction is required, ensure this is undertaken care-
fully to avoid sensitive areas. These sensitive areas include 
wetlands, streams, and steep slopes. This component is 
clearly linked to the planning phase of all developments, 
and if you can plan to only undertake earthworks on 
land that is suitable for this activity, you will go a long 
way toward reducing accelerated erosion. LID also 

Minimal disturbance for earthmoving
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attempts to limit total site disturbance. Working with 
existing site contours, as opposed to mass earthworking, 
will reduce overall site sediment discharge.

2. Stage Construction

Where possible, stage construction such that it is 
undertaken in manageable segments that can include 
revegetation and therefore limit the erosion potential. 
Sites that expose the whole area at one time constitute a 
considerable risk with a significant potential for erosion 
of large sediment yields.

3. Protect Steep Slopes

Associated with minimization of disturbance, steep 
slopes should always be avoided. This is clearly demon-
strated by the Universal Soil Loss Equation, according to 
which these slopes can generate the biggest percentages 
of sediment yields. Runoff should also be diverted away 
from these slopes. Where slopes will be disturbed and 
revegetation is required, techniques over and above 
those traditionally utilized will need to be considered.

4. Protect Watercourses

Again associated with the minimization of disturbance, 
existing streams and drainage patterns need to be 
identified and protected as part of the planning phase 
of the development cycle. These systems are critical 
components of our receiving environments. If work 
is required that disturbs these areas, specific careful 
management is required.

5. Stabilize Exposed Areas Rapidly

The best way to prevent erosion is to fully stabilize the 
soils to prevent raindrop impact and scour. This may 
require stabilization during the development as well 
as stabilization at the completion of the earthworking 
phase. To provide the vegetative cover required, it may 
be necessary to look further than tradition conventional 
grass sowing and move toward methodologies such as 
straw mulching as a standard practice.

6. Install Perimeter Controls

The key behind effective sediment control is to treat 
only the runoff that is required to be treated. Essentially, 

treat only dirty water and keep clean water clean. The 
best way of achieving this is to employ perimeter con-
trols that divert clean water safely to a point of discharge. 
Perimeter controls can also act to ensure that dirty water 
does not leave the site, as well as direct sediment-laden 
water to the necessary controls within the site.

7. Employ Detention Devices

A further critical feature associated with erosion control 
measures is the use of sediment traps and ponds. These 
work on the principle of detaining sediment-laden 
runoff, and while never 100 percent effective, they are a 
critical component. These measures need to be designed 
to local standards and must be able to withstand the 
rainfall conditions for the area while not overtopping.

8. Register and Attend Local Contractor 
or Designer Education Courses

9. Make Sure the Erosion and Sediment Control 
Plan Evolves as Site Development Proceeds

10. Assess and Adjust

These last three commandments refer to ensuring that 
you have appropriately trained personnel on site, that 
your erosion and sediment control plan adjusts as the site 
evolves, and that continual monitoring and assessment 
of the site occurs.

These “ten commandments” can be easily transferred 
to any program. It is important to note the emphasis 
they place on nonstructural techniques. Since these 
principles focus on the prevention of erosion in the 
first instance, they take pressure off the sediment control 
measures. This does not mean that the sediment control 
measures are not necessary, but that maintenance and 
overloading of these structures is not as frequent if there 
is less sediment entering.

Essential Program Elements

For the erosion and sediment program to be successful, 
it is critical that its institutional aspects evolve along 
with its technical aspects.

The ultimate goal of any erosion and sediment 
control program is to minimize or reduce adverse 
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water quantity and quality impacts. This cannot be 

accomplished without an effective, efficient, and 

comprehensive institutional foundation. There must 

be adequate legal authority, performance standards, 

design assistance and guidance, program funding and 

staffing, commitment to enforcement, comprehensive 

approaches to research, and program evaluation and 

evolution. All of these program elements must have a 

solid institutional foundation that exists prior to any 

practices being constructed. In addition, regardless of 

the best of intentions, the program must have political 

support, which is translated into funding and other 

necessary program support components.

Essential program elements include:

•	 Basic goals;

•	 Authority and implementation structure (rela-

tionship and linkage to other local government 

programs);

•	 Performance standards;

•	 Exempted and waived activities;

•	 Design guidelines and assistance;

•	 Inspection procedures;

•	 Funding;

•	 Staffing;

•	 Educational activities;

•	 Compliance and enforcement;

•	 Maintenance; and

•	 Evaluation and evolution.

design Plans

Detailed plans should be submitted and reviewed for 

larger site disturbances. The threshold size of the site 

in question should relate to the use of practices that 

require engineered design. If sediment traps are used, 

detailed designs should be submitted for review, and 

formal local agency approval should be obtained prior 

to works commencing. This threshold could also relate 

to areas where watershed size exceeds the ability of 

a particular practice to treat the runoff. An example 

of this is a silt fence, where concentrated flow would 

exceed design criteria.

inspection documentation and Frequency

An integral part of the inspection process is the question 
of how often inspections are considered necessary. Dur-
ing the construction process, site conditions can change 
rapidly, and assurance of adequate site control may 
necessitate frequent site visits by the inspector. Inspection 
frequency needs to be flexible, corresponding to shifts in 
the intensity of activity going on at construction sites.

When active construction is occurring, erosion and 
sediment control inspections should be conducted on 
a specified, appropriate frequency. This frequency will 
depend on the level of activity and may be developed 
during the construction period. When work on the 
site stops temporarily, inspections should still occur 
periodically to ensure that work has not resumed and 
that erosion and sediment controls are being maintained 
and still working. That inspection can be a ‘windscreen 
inspection’ to verify that construction has not initiated. 
It would be good to conduct a walk-around inspec-
tion at least once a month or after significant rainfall 
events to ensure that site controls are still functioning 
as required.

After completing the inspection, the inspector should 
leave an inspection report with the contractor, sending a 
copy to the developer and possibly the property owner. 
The report should serve as a site report card, clearly 
documenting proper installation and maintenance of 
site controls as well as any deficiencies in site control 
implementation. If there are areas of non-compliance, 
the inspection report initiates a “paper trail,” which is 
integral to successful enforcement actions. To improve 
the effectiveness of inspections, it is important to estab-
lish standard, well-documented inspection procedures. 
These procedures should specify in detail the actions an 
inspector conducts at a site, set out options and list steps 
to be taken when site compliance is inadequate, and 
establish a process to be initiated if there is a disagree-
ment on site.

Clarification of Roles on Site

A clear, formal statement of individual responsibility 
always benefits program implementation. The agreement 
should clearly define roles and levels of responsibility. 
When setting out these roles, it is important to be cog-
nizant of the legal responsibilities of each authority.
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adequacy and Use of Guidelines

Program implementation will only be effective if there 
is a ‘level playing field’ where everyone has an equal 
responsibility to implement erosion and sediment 
control practices. There are several approaches that need 
to be jointly considered:

•	 Educational activities;

•	 Mandatory requirements where the regulated 
community recognizes their obligations; and

•	 Inspection and enforcement. A site presence 
will demonstrate to contractors and developers 
that program implementation is important. 
Enforcement procedures are also important in 
public recognition of program responsibility and 
obligation.

adequacy of Erosion and Sediment 
Control implementation

The purpose of program implementation is to ensure 
good site control to minimize sediment discharge into 
receiving waters. Program structure can take many 
forms, but it is the end result of resource protection that 
is the reason for program implementation.

Erosion and sediment control practices can be 
considered individual components of an environmental 
treatment train. Site control cannot rely upon one 
single practice to provide effective control. It will take 
a number of practices working in conjunction with one 
another to achieve that goal.

Permit Processing

Permits are a key tool utilized to enable erosion and 
sediment control objectives to be transferred and 
implemented on specific sites. Therefore, processing of 
permits is a very important first step in ensuring that 
these objectives are reflected on the ground and that all 
relevant parties understand the key issues and solutions 
associated with the development of a site.

The Erosion and Sediment Control Law is the key 
to minimizing adverse effects from construction and 
therefore needs to be considered “up front” by the 
developer and appropriately approved by the respective 

local authorities. This will ensure that controls required 
are documented and form a condition of the permit, 
thus making compliance and enforcement an easier task. 
In terms of the type and level of information required, 
this should include: contour plan, measures proposed, 
design criteria and justification, construction sequence, 
staging details, and maintenance. By including all this 
information on one plan, the contractor can also access 
the detail without second-guessing.

An environmental effects analysis is a second area 
of information that could be supplied as part of the 
permit application. This enables the developer to gain 
an understanding of the values of the receiving environ-
ment and adjust the erosion and sediment control plan 
accordingly to reflect this. The process of the developer 
undertaking this task also has a significant educational 
effect. Not only will it eventually change the attitude of 
developers toward erosion and sediment control, but it 
will also ultimately lead to significant improvements to 
site implementation. It also needs to be mentioned that 
the immediate receiving environment, such as on-site 
stream systems, needs careful consideration.

It is important that the development cycle is con-
sidered as a whole and sight is not lost of other key 
areas. The obvious area in this regard is the long-term 
stormwater discharge that is detailed in other parts of 
this document. There is little value in implementing 
a satisfactory erosion and sediment control program 
only to find all the benefits compromised by ineffective 
stormwater management over the long term.

Environmental Goals and Clear Guidance

Development and documentation of clear goals for 
the various receiving environments is critical. This 
should also include detail of the steps that can be 
taken to achieve these goals. This information could 
be included within an updated Erosion and Sediment 
Control Guideline.

Permit inspection and Enforcement

Ensuring compliance with program requirements makes 
for a level playing field where all the players have the 
same responsibilities. Failure to take enforcement action 
can lead to widespread problems on other sites.
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Enforcement is made more difficult by the fact that 
no one wants to be considered a “bad guy.” Inspectors 
and program administrators need to recognize that, at 
times, they will have to act as “policemen.” To facilitate 
these actions, the programs framework should specify 
the procedures, options, and remedies to be followed 
by staff when conducting compliance and enforcement 
activities.

as-built Requirements/ 
Pre-construction Meetings

As-built plans, especially for sediment ponds or traps, 
are extremely helpful in assessing the adequacy of 
implementation. Sediment ponds or traps are structural 
practices, and their performance depends to a large 
extent on adequacy of construction. Will there be 
leakage around the outfall pipe, has compaction been 
adequately done, and are design elevations reflected in 
construction? Sometimes these questions cannot be 
answered by an inspector, and having as-built require-
ments will provide further assurance that construction 
was adequately done.

Pre-construction meetings between the inspector, 
developer, designer, and contractor can provide an ex-
cellent starting point, where any questions regarding site 
implementation, timing, and phasing can be resolved. 
Important elements of erosion and sediment control 
implementation can be emphasized. Pre-construction 
meetings are important in getting a project off to a 
good start. Too often, site construction gets quickly out 
of control, and getting effective erosion and sediment 
control implementation becomes extremely difficult.

Mandatory or voluntary 
Educational Programs

Generally, educational programs should be voluntary. 
However, there are certain program elements that can 
benefit from, or even depend on, mandated educational 
programs. An example of this would be a requirement 
that a responsible person from an individual contract-
ing company attend an erosion and sediment control 

training program. This program could last one day and 
explain why implementation of erosion and sediment 
control is important and how to construct individual 
practices. The States of Delaware and Maryland, for 
example, have a mandatory contractor certification 
program that requires every site contractor to have at 
least one individual responsible for site controls attend 
a course in erosion and sediment control. To date, 
thousands of people have attended these programs, and 
they have proven popular with attendees.

Individuals attending these programs generally enjoy 
outdoor, water-related activities, and relating these 
activities to the program’s goals leads to a more per-
sonal commitment by attendees. This greatly enhances 
program effectiveness.

If an educational program is mandatory, it must be 
available on a regular basis. This allows individuals who 
need this training to attend sessions and carry out their 
function under the program. Educational activities for 
the general public generally cannot be offered on a 
regular basis but rather when opportunities become 
available.

Educational programs aimed at the construction 
industry present a special challenge because of the 
constant turnover of employees. This implies a need 
for courses to be held on a more frequent basis. A 
contractors’ course can last from a half day to one day. 
It needs to stress general information about erosion 
and sediment control as well as problems and solutions, 
along with information about the contractors’ specific 
responsibilities and obligations.

While design guidance manuals or guidelines are ex-
tremely important, consultants can benefit greatly from 
periodic workshops on design aspects. These workshops 
can explain the rationale behind practice selection 
and design criteria, provide supplementary, up-to-date 
information on designing practices, and include case 
studies that illustrate good and bad examples of design 
and use of practices. Having a good relationship with 
the design community reduces potential problems in 
all aspects of program implementation.

Workshops conducted on a periodic basis could 
be used not only to disseminate information, but also 
to obtain feedback regarding program implementa-
tion, conduct case studies, bring in experts to discuss 
a specific issue, and demonstrate new strategies or 
products.
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Program Requirements

It has been emphasized throughout this chapter that 
erosion and sediment control is an important part of 
the development cycle. It needs to be undertaken with 
consideration of all the aspects previously mentioned.

There are, however, the big “Cs” of an erosion and 
sediment control program that, similar to the ten com-
mandments, should always be considered. They are:

• COMPREHENSIVE management of land use, 
water resources, and infrastructure throughout a 
catchment is necessary.

• CONTINUITY of erosion and sediment 
control and stormwater management programs 
over a long period of time will be required to 
address these problems.

• COOPERATION between all statutory bodies, 
the public sector and the private sector is essential 
to prevent and solve problems.

• COMMON SENSE in our institutional 
approach is essential.

• COMMUNICATION is crucial: between 
entities involved in program implementation; 
between implementing agencies and those being 
regulated; with politicians to gain their support; 
and with the general public to convey how 
normal activities can cause pollution and how 
to become part of the solution.

• COORDINATION of efforts for cost-
effective implementation to maximize benefits 
is indispensable.

• CREATIVITY in technology and in our 
approach to solving this complex problem is 
critical.

• CASH in terms of program support and 
implementation of necessary controls is 
essential.

• COMMITMENT to solving these problems is 
of the utmost importance. Whether our children 
will have clean water, a high quality of life, and 
a vibrant economy will depend on our sincerity 
of effort.
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C H a P T E R  10

Structural Stormwater 
Management Facilities

The full range of stormwater best management practices 
(BMPs) currently available to manage urban runoff 
includes both nonstructural measures and structural 
facilities. Nonstructural stormwater management meas-
ures, which can influence the amount of runoff and 
associated pollutants that are produced from a storm 
event, are discussed in detail in Chapter 7. This chapter 
presents technical information on the wide range of 
structural stormwater management facilities that are 
presently available to the developers and administrators 
of urban runoff management programs.

Unlike their nonstructural counterparts, structural 
stormwater management facilities generally do not 
influence the quantity and quality of stormwater runoff 
initially produced by rainfall. Instead, they respond to 
that initial runoff in a variety of ways, depending upon 
their basic operating principles and structural charac-
teristics. These principles and characteristics include the 
relative ability of each to control runoff quantity and 
improve runoff quality, the mechanisms and materials 
they use to do so, the means by which they discharge 
their outflows, and their method of construction. As 
a result, these basic principles and characteristics can 
also be used to group the numerous types of structural 
facilities into broader categories as well as identify key 
design, construction, operation, and maintenance needs 
of each.

Compared to the 1994 Fundamentals of Urban Runoff 
Management that was the forerunner of this book, 

presenting a detailed chapter on structural stormwater 
management facilities is more difficult today. This is due 
to a number of reasons. In the intervening decade, the 
range of available types of structural facilities and the 
number of design variations have grown considerably. 
In addition, research into structural facility components, 
performance, operation, cost, construction, and ancillary 
impacts has also grown by a similar amount. These two 
factors have, in turn, increased the amount of available 
information that could be included in such a chapter. 
In addition, this knowledge growth rate is expected to 
continue in the future, increasing the likelihood that 
any information included in the chapter will quickly 
become obsolete. Finally, unlike 1994, there are many 
excellent structural facility design manuals that are 
readily available today from other public and private 
sources.

Therefore, rather than providing detailed design, 
construction, and maintenance specifications for each 
of the many structural stormwater management facilities 
currently available, this chapter will assist readers in 
selecting the most appropriate facilities, whether its for 
a particular development site or an entire urban runoff 
management program. It will do so by reviewing the 
basic operating principles and associated component 
and site needs of each facility type. It will then use this 
information to organize the large number of individual 
types into more general categories that should make 
it easier to both understand and select the optimum 
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structural facilities. Finally, the chapter will provide an 
overview of key planning considerations and design 
requirements for each type of facility. This information 
will be supplemented by references to specific structural 
facility design manuals prepared by others that can be 
used to obtain for more detailed information.

Providing assistance in selecting the most appropriate 
structural stormwater management facility or facilities is 
important for several reasons. In addition to addressing 
the specific requirements of a development site or the 
overall needs of an urban runoff management program, 
it should be noted that the EPA’s Stormwater Phase 
II Final Rule requires operators of small municipal 
separate storm sewer systems (or MS4s), which include 
municipalities and highway agencies, to develop and 
implement a runoff management program that utilizes 
best management practices (BMPs) to address post-con-
struction runoff from land development and redevelop-
ment sites. These BMPs are to include a combination of 
nonstructural measures and structural facilities, which 
the MS4 program developers are required to identify. 
NPDES permitting authorities, typically comprised 
of state governments and tribes, are also encouraged 
to develop a menu of BMPs to assist MS4 program 
developers in this process. As such, it can be seen that 
selecting the most appropriate structural BMPs for a 
runoff management program is an important compo-
nent of the program’s overall success.

Prior to the presentations on BMP selection, 
however, the chapter will begin with a discussion of 
two key design parameters that pertain to all structural 
stormwater management facilities:

1. The maximum rainfall for which runoff must 
be treated.

2. The minimum level of runoff treatment that 
must be provided.

In the past, the maximum rainfall amount, often 
referred to as the facility’s design storm, has at times 
been the source of confusion and misunderstanding, 
which has affected the performance of both specific 
structural facilities and the overall urban runoff man-
agement program that created them. Similar confusion 
over required or attainable treatment levels during that 
design storm (and smaller events) has also adversely 
impacted both facility and program performance, albeit 
for somewhat different reasons. The discussions will 
attempt to reduce some of this confusion and promote 
better understanding of these two fundamental program 
parameters.

design Storms

As described in the EPA’s Stormwater Phase II Final 
Rule, urbanization can adversely impact streams, ponds, 
lakes, and other water bodies in two general ways. The 
first is caused by an increase in the type and amount 
of pollutants in stormwater runoff, which can harm 
aquatic life through both direct physical contact and 
their food chain. These impacts are described in detail 
in Chapter 3. The second cause is the increase in the 
volume of runoff that is delivered to and must be 
conveyed by water bodies. As described in Chapter 2, 
excessive increases in runoff volume can cause erosion 
and scour which, in turn, can harm aquatic life through 
a loss of both habitat and food sources, even without 
an increase in pollutant loading. In addition, excessive 
volume increases can cause flooding that can damage 
property and threaten human safety.

As a result, an effective urban runoff management 
program must address the impacts of land development 
and redevelopment on both runoff quality and quantity. 
However, while these requirements are easily stated and 
understood in general terms, there are some specific 
program requirements that must be determined in order 
to achieve them. One of these requirements is the exact 
amounts of rainfall and/or runoff that the program must 
address, both for runoff quality and quantity purposes. 
However, in attempting to do so, some complications 
arise. First, as discussed in Chapter 2, the amount of rain 
produced by a given storm event can range from a trace 
amount to a foot or more, depending upon location, 
season, and other meteorological factors. The amount 
of resultant runoff from these rainfalls can also vary, 
depending not only upon the specific rain depth but a 
number of other factors unassociated with the rainfall. 
The fact that rain events generally vary in a random way 
from storm to storm further complicates our efforts to 
select appropriate rainfall or runoff amounts.

One could turn to the EPA’s Stormwater Phase 
II Final Rule for guidance. However, a review of 
the requirements for post-construction stormwater 
management reveals only general language regarding 
the need to develop a stormwater program that will 
reduce runoff pollution from land development and 
redevelopment projects to the maximum extent prac-
ticable. There is no mention of maximum or design 
storm depths, durations, or frequencies upon which to 
base specific program requirements, other than some 
discussion of controlling pollutant impacts on an average 
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annual basis. As stated elsewhere in the final Rule, this 
lack of specificity on EPA’s part is, in fact, deliberate, 
since it allows states and other regulated entities to 
develop program requirements and design parameters 
that specifically address their unique stormwater needs 
and problems. It also allows the EPA to improve and 
expand their stormwater regulations in an iterative man-
ner, with greater specificity included in future versions 
of the Rule based upon the knowledge gained from 
previous ones. Unfortunately, while such customiza-
tion and ongoing improvement of a nationwide rule 
is commendable, it also complicates the present task 
facing local program developers.

We can begin to find some answers by dividing up 
the urban runoff management program into the two 
major components described above: runoff quantity and 
runoff quality control. These are addressed separately 
below.

Runoff Quantity Control

From a risk perspective, increases in runoff quantity 
in the form of flooding can have direct impacts on all 
forms of life, including human. Therefore, while the 
potential for a loss of human life due to development-
induced flooding may be relatively small, the effect or 
cost of such a loss is unquestionably large. As a result, 
the maximum design storm level for runoff quantity 
control must also be large in order to reduce the risk to 
an acceptably small amount. For that reason, many urban 
runoff management programs typically select large 
maximum design storm levels to address the quantitative 
runoff effects of land development and redevelopment. 
In keeping with the requirements of the National 
Flood Insurance Program (and many associated state 
floodplain management programs), the 100-year storm 
has typically been used as the maximum design storm 
for the control of runoff quantity increases.

However, to effectively manage runoff quantity 
increases caused by land development and redevelop-
ment, it is not sufficient to simply exercise control over 
the maximum design storm. That is because runoff 
quantity increases caused by land development can also 
be expected to occur during smaller storms, and such 
increases, combined with their increased frequency 
of occurrence, can also cause significant flood and, in 
particular, erosion damage. In fact, on a percentage basis, 
the runoff volume increase experienced during smaller 

storms is typically greater than that which occurs during 
the maximum design storm. As a result, runoff quantity 
control must extend over a range of storm events up 
to and including the maximum design storm, which 
should be seen only as the upper limit of a range of 
necessary control.

For these reasons, it is common for an urban runoff 
management program to require runoff quantity 
control for a number of specific storm frequencies. 
For example, the New Jersey Stormwater Manage-
ment Rules promulgated by the state’s Department 
of Environmental Protection require runoff quantity 
control for the 2-, 10-, and 100-year storm events. In 
Maryland, the state’s Department of the Environment 
requires runoff quantity control for the 1-, 10-, and 
100-year storms in certain areas of the state to provide 
channel, overbank, and extreme flood protection. Many 
other states, counties, and municipalities have similar 
quantity control requirements.

However, although an appropriate range of design 
storms have been identified for runoff quantity control, 
the necessary level or degree of control must still be 
determined. To do so, we must first consider what runoff 
quantities are actually increased by land development 
and what can be done to either prevent or mitigate 
them. As discussed in detail in Chapter 2, land devel-
opment and redevelopment projects that increase site 
imperviousness and drainage system efficiency will 
cause increases in both the site’s total runoff volume and 
the peak runoff rate. As described in Chapter 2, both 
research and analysis have shown that increases in either 
of these quantities can cause downstream flooding, ero-
sion, and habitat damage. As such, to be effective, it will 
be necessary for an urban runoff management program 
to address the increases in both runoff volume and peak 
runoff rate. And since increases in peak runoff rate are 
caused, at least in part, by runoff volume increases, it 
should be possible with a single set of controls to affect 
both quantity parameters.

Which returns us to the question of what level or 
degree of quantity control is necessary. An obvious 
first choice would be to require no increases in total 
runoff volume or peak runoff rate between pre- and 
post-developed site conditions, applied to a range of 
storm events up to a maximum 100-year storm. And as 
discussed in Chapter 8, Impact Avoidance, this is perhaps 
the most effective way to prevent the environmental 
damage and safety threats posed by runoff quantity 
increases. However, while limiting post-development 
peak runoff rates to pre-developed levels has proven 
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to be readily achievable at most development sites 
regardless of site characteristics, similar control of post- 
development runoff volumes has proven to be more 
difficult. This is due, in part, to the different processes 
needed to control runoff rate and volume and, in part, 
to the very nature of land development itself. Regarding 
the different processes, reduction of post-development 
peak runoff rates can be accomplished through the 
temporary storage and slow release of the developed 
site’s runoff. This can be accomplished through the 
construction of stormwater detention basins and related 
facilities that typically do not require any special site 
conditions other than sufficient space for construction 
and a downstream discharge point that can safely ac-
cept the basin’s outflow. Both of these can usually be 
provided at most development sites with, at worst, a 
limited loss of developable land.

Reducing post-development runoff volumes to 
pre-developed rates, however, can be significantly 
more difficult if not impossible to achieve at many 
development sites. For unlike peak rate reductions 
that only require temporary storage of runoff, runoff 
volume reductions require what could be described 
as permanent runoff reductions. That is to say, reduc-
ing post-developed runoff volumes to pre-developed 
amounts requires the increased volume caused by the 
development to be infiltrated into the site’s soils and not 
to be allowed to leave the site. While such infiltration 
can be possible at sites with granular, highly permeable 
soils with deep groundwater and bedrock levels, it 
can be difficult or impossible to achieve on sites with 
relatively impermeable soils and/or shallow depths to 
groundwater or bedrock. Even at permeable soil sites, 
achieving the required infiltration rates and volumes 
may be difficult due to the fact that the development 
has increased impervious coverage of the site, conse-
quently reducing the area of pervious cover over which 
the infiltration can occur. Therefore, while the total 
volume of infiltration required under post-develop-
ment conditions is essentially equal to pre-developed 
conditions, it must be achieved over a smaller area. This 
effectively increases the required soil infiltration rates, 
sometimes to unachievable levels. This problem can 
be compounded by excessive groundwater mounding, 
which can affect the infiltration facility itself and/or 
adjacent structures or systems such as basements and 
septic system disposal fields. Finally, the potential for 
groundwater contamination by the stormwater-borne 
pollutants infiltrated with the site’s runoff may also 
prevent the use of infiltration.

As a result, the goal of maintaining pre-developed site 
runoff volumes, however desirable, has proven elusive 
in many areas. As a consequence, alternative quantity 
control measures have been sought. The most popular 
to date appears to be simply requiring post-developed 
peak runoff rates to not exceed pre-developed ones for a 
range of storm events through the use of on-site storm-
water detention. However, despite both its popularity 
and apparent logic, research conducted in New Jersey 
and elsewhere has shown that, in addition to ignoring 
runoff volume increases, such a requirement can be, 
at best, ineffective and, in certain instances, actually 
detrimental: in a number of cases, downstream peak 
runoff rates turned out to be greater than those that 
would have occurred if the requirement (and associated 
on-site detention) had not been imposed. The results of 
one key research effort are summarized below.

The South Branch Rockaway Creek Stormwater 
Management Study was conducted by the Natural 
Resources Conservation Service (NRCS) and the 
New Jersey Department of Environmental Protection 
(NJDEP) in 1986. Among its many findings, the study 
demonstrated how ineffectual and, at certain locations, 
harmful a policy of maintaining post-development 
runoff rates at pre-developed levels can be. The study 
analyzed the 12.3 square mile watershed in west-central 
New Jersey under present (i.e., 1986) and ultimate 
development conditions. It then simulated the effects 
of a runoff quantity control policy that simply required 
no increase in predeveloped peak runoff rates for a land 
development site.

The results of that simulation are summarized in 
Tables 10-1, 10-2, and 10-3. Shown in the tables are the 
estimated peak 2-, 10-, and 100-year discharges at three 
of the study’s eight points of analysis for both present 
and ultimate levels of development. The three points 
of analysis are located at the upper, central, and lower 
portions of the watershed as shown in Figure 10-1. 
The upper location (Point 1) has a total drainage area 
of approximately 0.6 square miles and has only a single 
subarea discharging to it, while the central and lower 
locations (Points 4 and 8, respectively) have increasingly 
larger drainage areas and, as such, receive the outflows 
from increasingly greater numbers of subareas. Point 4 
has a total drainage area of approximately 7.3 square 
miles and receives runoff from 16 watershed subareas, 
while Point 8, which is located near the mouth of the 
South Branch, has a total drainage area of 12.3 square 
miles and receives runoff from all 23 subareas delineated 
for the study.
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The tables contain three sets of peak discharges at 
each location for each storm frequency. The first set 
of peak discharges represents existing development 
levels at the time of the 1986 study, while the second 
set represents ultimate development of the watershed 
in accordance with current zoning but without any 
runoff rate controls. The third set of peak discharges 
also represents ultimate development conditions but 
with the requirement that peak runoff rates from future 
developments could not exceed those under existing 
development levels. These requirements, which were 
contained in the current land development ordinances 
of the watershed’s municipalities, were achieved in the 
study by allowing each watershed subarea to represent 
a future development site, each with its own on-site 
detention basin that achieved the required peak rate 
reduction for the 2-, 10-, and 100-year storms.

As can be seen in all three tables, ultimate develop-
ment of the South Branch Rockaway Creek watershed 
will cause increases in existing 2-, 10-, and 100-year 

peak runoff rates at all three points of analysis sum-
marized in the tables. For example, Table 10-1 indicates 
that the existing 2-year peak runoff rate at Point 1 is 
estimated to increase from 136 CFS to 186 CFS under 
ultimate development conditions. Similarly, Table 10-3 
indicates that the existing 100-year peak runoff rate 
at Point 8 is estimated to increase from 3840 CFS to 
4660 CFS under ultimate development conditions. 
Similar increases can be seen in the tables for all points 
of analysis and storm events.

Further review of the tables also indicates how effec-
tive the watershed’s 1986 peak runoff rate controls will 
be. As described above, these runoff quantity controls 
required peak developed site outflows not to exceed 
those under existing development for the 2-, 10-, and 
100-year storms. At Point 1 (which is located in the 
upper portion of the watershed at the outlet of a single 
development site), this requirement will effectively 
control the peak increases caused by that development 
at that location for all three storm events. For example, 

Table 10-1: Summary of Peak 2-year discharges, South branch Rockaway Creek Stormwater Management Study

Point of analysis
Existing peak 

discharge (CFS)

Ultimate development 
without peak controls

Ultimate development  
with peak controls

Peak (CFS) % of existing peak Peak (CFS) % of existing peak

1 136 186 136% 132 97%

4 594 901 152% 726 122%

8 419 690 165% 665 159%

Table 10-2: Summary of Peak 10-year discharges, South branch Rockaway Creek Stormwater Management Study

Point of analysis
Existing peak 

discharge (CFS)

Ultimate development 
without peak controls

Ultimate development  
with peak controls

Peak (CFS) % of existing peak Peak (CFS) % of existing peak

1 472 558 118% 464 98%

4 2100 2660 127% 2350 112%

8 1770 2280 129% 2250 127%

Table 10-3: Summary of Peak 100-year discharges, South branch Rockaway Creek Stormwater Management Study

Point of analysis
Existing peak 

discharge (CFS)

Ultimate development 
without peak controls

Ultimate development  
with peak controls

Peak (CFS) % of existing peak Peak (CFS) % of existing peak

1 896 1020 114% 882 98%

4 4320 5330 123% 4750 110%

8 3840 4660 121% 4710 123%
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as shown in Table 10-1, the 2-year peak runoff rate at 
Point 1 following development in accordance with the 
peak rate controls described above would be 98 percent 
of the existing 2-year peak rate. Similar peak rates are 
achieved at Point 1 for the 10- and 100-year storms as 
shown in Tables 10-2 and 10-3, respectively.

However, further review of the tables indicates that 
the effectiveness of the peak rate requirement will 
decrease as the South Branch continues downstream 
through the watershed, receiving runoff from more 
development sites and their on-site detention basins. 
For example, Table 10-1 indicates that the developed 
2-year peak runoff rate with peak rate controls at 
Point 4, which is located in the central portion of the 
watershed, will be 726 CFS or approximately 22 percent 
greater than the existing 2-year peak rate of 594 CFS. 
Continuing downstream, the developed 2-year peak 
runoff rate with peak rate controls at Point 8, which 
is located at the lower end of the watershed, will be 
665 CFS or approximately 59 percent greater than the 
existing 2-year peak rate of 419 CFS.

Similar results can be seen in Tables 10-2 and 10-3 
for the 10- and 100-year storms. As with the 2-year 
storm, the peak rate controls for both events are fully 

effective at Point 1 which is immediately downstream 
of a single development site and on-site detention 
basin. However, at lower locations in the watershed 
with multiple development site and on-site basins 
contributing flow, the developed peak rates begin 
to exceed the existing rates and approach those for 
developed conditions without peak rate controls. For 
example, as shown in Table 10-2, the developed 10-year 
peak runoff rate at Point 8 with peak rate controls will 
be 2250 CFS, which is not only 27 percent greater 
than the existing 2-year peak rate but only 30 CFS or 
2 percent less than the estimated 10-year peak rate at 
this location without any peak rate controls. This loss of 
effectiveness is greatest for the 100-year storm at Point 
8 where, as shown in Table 10-3, the peak developed 
runoff rate with peak rate controls of 4710 CFS will 
not only exceed the existing peak rate of 3840 CFS 
but also the developed peak rate without controls of 
4660 CFS. In other words, not only have the peak rate 
controls failed to maintain existing peak runoff rates 
throughout the watershed following ultimate develop-
ment, they have actually caused developed peak rates to 
exceed those that would have occurred if no controls 
had been imposed.

Figure 10-1: South branch Rockaway Creek Watershed Points of analysis
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From the above, it can be seen that selecting a runoff 
quantity control that simply requires peak developed 
site runoff rates not to exceed those under existing or 
pre-developed conditions may prove ineffective. This 
ineffectiveness may even reach levels where the peak 
runoff rates produced by the controls, which were 
intended to prevent the adverse runoff quantity impacts 
of land development, actually exceed those that would 
have occurred if the controls had not been imposed. 
As a result, instead of preventing the adverse runoff 
quantity impacts of land development, the peak rate 
controls actually made them worse.

Based on an analysis of the South Branch Rockaway 
Creek study and the development of similar studies, 
several reasons can be found for these unfortunate 
results. They include alterations in the timing of runoff 
from land development sites caused by both the site’s 
more efficient drainage systems and its on-site detention 
facility that achieves the required peak rate reductions. 
An additional and perhaps more significant reason for 
the ineffectiveness of the peak runoff rate controls is 
a failure to recognize and address the runoff volume 
increases that are also typically caused by land devel-
opment. A simplified explanation of this complicated 

effect is illustrated in Figure 10-2. The figure depicts 
the runoff hydrograph from a development site under 
both pre-developed and developed conditions. The 
developed condition hydrograph is based on reducing 
the peak rate of runoff created by the development to 
a rate equal to the pre-developed peak. This is the same 
peak rate control used in the South Branch Rockaway 
Creek Stormwater Management Study discussed above 
and has been achieved by temporarily storing and slowly 
releasing the runoff hydrograph from the developed site 
similar to the South Branch study.

As can be seen in Figure 10-2, the pre- and post-
developed peak runoff rates from the development site 
are indeed equal. However, further examination of the 
hydrograph shows several key dissimilarities. First, the 
two peak runoff rates occur at different times, with 
the pre-developed hydrograph peaking at Hour 12.5, 
approximately 0.5 hours before the post-developed 
one. This is due, at least in part, to the timing effects of 
the site’s new drainage system and on-site detention 
basin. Second, due in part to this peak time differ-
ence, there is a period of approximately 0.9 hours 
(between approximately Hours 11.9 and 12.8) when 
the post-developed runoff rates are less than those for 

Figure 10-2: Comparison of Pre- and Post-developed Site Hydrographs with Peak Rate Control 
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pre-developed conditions. However, starting at Hour 
12.8 and continuing beyond the end of the x-axis at 
Hour 24.0, the post-developed condition runoff rates 
exceed the pre-developed ones by amounts that range 
from approximately 25 percent to over 200 percent. 
From the detailed discussion in Chapter 2 regarding 
the quantitative impacts of urbanization, it can be seen 
that these increased runoff rates are the result of the 
increased runoff volume caused by the site development. 
This increased runoff volume (represented by the area 
beneath the hydrograph plot) requires the non-peak 
post-developed runoff rates to generally exceed those 
for pre-developed conditions.

In addition, these higher non-peak runoff rates 
are the primary reason why the developed peak rates 
with peak rate controls at Points 4 and 8 in the South 
Branch Rockaway Creek Stormwater Management 
Study exceeded those for existing or pre-developed 
conditions. Looking again at Figure 10-2 and assuming 
that it represents the runoff at Point 1, the following can 
be seen: if the peak runoff rates downstream at Points 4 
and 8 were produced, in part, by the runoff at Hour 12.8 
or later at Point 1, then the post-developed peak rates at 
these locations would exceed the pre-developed peak. 
That is because, as described above, the post-developed 
flows at Point 1 starting at Hour 12.8 will be greater 
than the pre-developed rates, even though the peak 
rate controls produced the same peak rate at Point 1. 
For example, if the pre-developed peak runoff rate at 
Point 4 is produced, in part, by the pre-developed rate 
at Point 1 at Hour 14, then the post-developed rate at 
Point 4 can be expected to increase (despite the same 
peak rate at Point 1) because, as shown on Figure 10-2, 
the post-developed rate at Point 1 will be approximately 
70 percent greater than the pre-developed one.

The above findings further highlight the value of 
maintaining both existing runoff peaks and runoff 
volumes following land development or redevelopment. 
However, recognizing how difficult it may be to achieve 
the site infiltration rates required to do this, how else 
may the problem of peak runoff rate increases down-
stream of development sites be addressed? Fortunately, 
additional watershed-level studies similar to the South 
Branch Rockaway Creek Stormwater Management 
Study offer some answers. These answers are illustrated 
below in a discussion of two such studies performed in 
New Jersey during the same time period as the South 
Branch study.

The two studies in question were performed to 
both confirm the peak runoff rate increase problem 

highlighted by the South Branch study and to develop 
answers to it. The studies were based in the Middle 
Brook watershed in Somerset County and the Devils 
Brook watershed in neighboring Middlesex County. 
Details of both studies are presented in the reference 
section of this chapter. Both watersheds are located 
in the central portion of New Jersey. The 16 square 
mile Middle Brook watershed is characterized by 
forest cover and steep ground slopes formed by the 
Watchung Mountains, while the 22 square mile Devils 
Brook watershed has significantly flatter ground slopes 
and a combination of forest cover along with existing 
residential and agricultural land uses.

In the Middle Brook Watershed study, the pre-
developed land use was assumed to be entirely forest, 
while the Devils Brook Watershed study was based upon 
existing development levels at the time of the study. As 
a result of these factors, the two studies taken together 
are felt to be generally representative of the range of 
potential topographic, geologic, and land development 
conditions that may be encountered in an urban runoff 
management program. Finally, it should be noted that, 
due to generally fair to poor soil permeability in both 
watersheds and, in the case of the Middle Brook, shal-
low depth to bedrock due to the mountainous terrain, 
maintaining pre-developed runoff volumes was not 
considered feasible. This was particularly the case for 
the large runoff increases created during the 10- and 
100-year storms whose control was vital to preventing 
existing erosion and flooding problems in both water-
sheds from worsening with future development.

Included in each study’s scope was the investigation 
of an idea developed through the analysis of pre- and 
post-developed runoff hydrographs similar to those in 
Figure 10-2. The idea was this: Could the downstream 
runoff increases described above be avoided by reducing 
the post-developed peak runoff rate from a land devel-
opment site to less than the existing rates? While such a 
control would not decrease the post-developed runoff 
volume, could a reduction in post-developed peak 
runoff to rates less than pre-developed conditions cause 
sufficient flattening of the post-developed hydrograph 
to maintain pre-developed peak rate not only at but 
downstream of land developments? The results of these 
two studies are summarized below.

First, both studies confirmed the problem of in-
creased post-developed peak runoff rates highlighted 
by the South Branch Rockaway Creek Stormwater 
Management Study. For example, the Devils Brook 
watershed study demonstrated an increase in down-
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Figure 10-3: Comparison of 2-year Pre- and Post-developed Peak Rates with Peak Rate Controls, devils brook Watershed
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Figure 10-4: Comparison of 10-year Pre- and Post-developed Peak Rates with Peak Rate Controls, devils brook Watershed

stream peak runoff rates despite a peak rate control that 
maintained pre-developed peaks at each development 
site in the watershed. These results are illustrated in 
Figures 10-3 through 10-5. They depict for the 2-, 10-, 
and 100-year storms, respectively, the post-developed 
peak rates with the peak rate control described above 

at various points of analysis in the watershed expressed 
as a percentage of the pre-developed peaks at those 
locations. The points of analysis used in the study are 
numbered consecutively and increase in value in a 
downstream direction. As can be seen in Figure 10-3, 
the 2-year peak post-developed rates generally increase 
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in a downstream direction from the upper to lower por-
tions of the watershed (i.e., the displayed values exceed 
1.0) despite the peak post-developed runoff from each 
watershed subarea (again assumed to represent a future 
development site) being equal to the pre-developed rate. 
At Point of Analysis 18 at the mouth of the watershed, 
the post-developed peak runoff rate is approximately 
42 percent greater than the pre-developed rate. Similar 
results are shown for the 10- and 100-year storms in 
Figures 10-4 and 10-5, with post-developed peak rates 
ranging as high as 20 percent to 45 percent greater than 
pre-developed. It should be noted that qualitatively 
similar results were also encountered in the Middle 
Brook Watershed study.

Having confirmed the peak rate increase problem 
caused by setting post-developed peak runoff rates equal 
to pre-developed rates, both studies then investigated 
the effectiveness of reducing post-developed peak run-
off rates from land development sites to rates less than, 
rather than equal to, predeveloped peak rates. As noted 
above, existing erosion and flooding problems in both 

watersheds made effective runoff quantity control a vital 
requirement in both watersheds. Because of this need 
and the inability to control runoff volume increases 
through infiltration, it was necessary to develop effective 
peak rate controls that avoided the peak rate increase 
problems highlighted by the South Branch Rockaway 
Creek study. After several iterations, the peak runoff 
rate control criteria presented in Table 10-4 were 
selected for each development site in the watersheds. 
As shown in the table, the Middle Brook Watershed 
study investigated the downstream effectiveness of 
reducing the post-developed peak runoff rates from 
development sites for the 2-, 10-, and 100-year storms 
to 50 percent, 65 percent, and 80 percent, respectively, 
of the pre-developed peak site rates. In the Devils Brook 
Watershed study, the percentages of the pre-developed 
2-, 10-, and 100-year peak runoff rates were 40 percent, 
65 percent, and 65 percent, respectively.

The results of applying the Devils Brook peak rate 
reduction factors shown in Table 10-4 are illustrated 
in Figures 10-6 to 10-8. As shown in Figure 10-6, 
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Figure 10-5: Comparison of 100-year Pre- and Post-developed Peak Rates with Peak Rate Controls, devils brook Watershed

Table 10-4: Final Peak Runoff Rate Reduction Factors, Middle brook and devils brook Watershed Studies

Watershed
Required Post-developed Peak Site outflow Rates Expressed as Percentage of Pre-developed Peak Rate

2-year Storm 10-year Storm 100-year Storm

Middle Brook 50% 65% 80%

Devils Brook 40% 65% 65%
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requiring future development sites in the Devils Brook 
watershed to reduce their post-developed 2-year peak 
runoff rates to 40 percent of their pre-developed rates 
achieved the desired goal, namely, to not allow ultimate 
watershed development to increase pre-developed 
2-year runoff rates anywhere in the watershed. Unlike 

the 2-year storm results shown in Figure 10-3, where 
post-developed peak site rates were allowed to equal 
pre-developed ones, Figure 10-6 shows that, by reduc-
ing peak site rates to 40 percent of pre-developed peaks, 
the post-developed 2-year peak runoff rates throughout 
Devils Brook remain at or below pre-developed levels. 
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Figure 10-7: Comparison of 10-year Pre- and Post-developed Peak Rates with Peak Rate Controls, devils brook Watershed
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Figure 10-6: Comparison of 2-year Pre- and Post-developed Peak Rates with Peak Rate Controls, devils brook Watershed
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A single exception to these results occurs at Point of 
Analysis 14 where the post-developed peak 2-year rate 
exceeds the pre-developed one by approximately 5 
percent. Similar results are shown for the 10-year rates in 
Figure 10-7 with, again, a small exceedance at Point of 
Analysis 13. For the 100-year storm, Figure 10-8 shows 

that the post-developed 100-year peak runoff rates 
remain without exception at or below pre-developed 
levels throughout Devils Brook. This contrasts with 
the results shown in Figure 10-5, where allowing post-
developed peak site runoff rates to equal pre-developed 
conditions resulted in post-developed peak increases 
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Figure 10-8: Comparison of 100-year Pre- and Post-developed Peak Rates with Peak Rate Controls, devils brook Watershed
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Figure 10-9: Comparison of 2-year Pre- and Post-developed Peak Rates with Peak Rate Controls, Middle brook Watershed
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throughout most of the waterway, ranging as high as 
30 percent at Point of Analysis 9.

The results of applying the Middle Brook peak rate 
reduction factors shown in Table 10-4 are illustrated 
in Figures 10-9 to 10-11. As shown in Figure 10-9, 
requiring future development sites in the Middle Brook 

watershed to reduce their post-developed 2-year peak 
runoff rates to 50 percent of their pre-developed rates 
also achieved the goal of not increasing pre-developed 
2-year peak runoff rates anywhere in the watershed 
following ultimate development. Figure 10-6 shows that 
the post-developed 2-year peak runoff rates throughout 
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Figure 10-11: Comparison of 100-year Pre- and Post-developed Peak Rates with Peak Rate Controls, Middle brook Watershed
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0039988



CHAPTER 10: STRUCTURAL STORMWATER MANAGEMENT FACILITIES 10-263

Middle Brook remain at or below pre-developed levels. 
Similar results are shown for the 10- and 100-year 
storms in Figures 10-10 and 10-11, where post-de-
veloped 10- and 100-year peak site runoff rates are 
required to be 65 percent and 80 percent, respectively, 
of the pre-developed peak site rates.

A simplified explanation of the reasons why the 
peak rate reduction factors used in the Middle Brook 
and Devils Brook watershed studies were effective in 
preventing downstream peak runoff rate increases is 
presented in Figure 10-12. The figure once again depicts 
the pre- and post-developed site hydrographs shown 
in Figure 10-2, with the peak of the post-developed 
hydrograph equal to the pre-developed peak. As noted 
in the discussion of Figure 10-2, the post-developed 
runoff rates for this level of peak rate control are less 
than pre-developed for only approximately 0.9 hours 
or from Hour 11.9 to 12.8. However, also shown in 
Figure 10-12 is a post-developed site hydrograph with 
a peak runoff rate equal to 50 percent of the pre-de-
veloped rate as analyzed in the Middle Brook study. An 
examination of this hydrograph shows that, under this 
level of peak rate control, post-developed runoff rates 
are less than pre-developed for approximately 2 hours 
(from approximately Hour 11.8 to 13.8), or more than 
twice as long as the post-developed site hydrograph 

with a peak equal to pre-developed. This increased time 
period offers greater opportunity for this and other 
post-developed site hydrographs with similar levels of 
control to combine downstream in such a way as to 
produce a total downstream peak that is no greater than 
the pre-developed peak at that location.

From the above, it becomes apparent that, at least for 
the study watersheds described above, simply requiring 
land development and redevelopment sites to match 
their pre-developed peak runoff rates will not prevent 
increases in peak downstream runoff rates. As such, 
the development-induced runoff quantity impacts 
of flooding, erosion, and habitat damage described 
in detail in Chapter 2 will not be avoided even with 
the imposition of runoff quantity requirements in the 
watersheds’ runoff management programs. Based upon 
the results of the studies described above, the State of 
New Jersey has adopted statewide 2-, 10-, and 100-year 
peak rate reduction factors of 50 percent, 75 percent, 
and 80 percent, respectively, for all land development 
and redevelopment projects that disturb at least an acre 
of ground surface. These requirements are contained in 
the state’s Stormwater Management Rules (N.J.A.C 
7:8) promulgated by the New Jersey Department of 
Environmental Protection (NJDEP).

Figure 10-12: Comparison of Pre- and Post-developed Site Hydrographs with various Peak Rate Controls
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At this point, it is important to note more recent re-
search into the effectiveness of peak reduction factors to 
control runoff volume increases. From a flood preven-
tion standpoint, limiting downstream post-developed 
peak discharge rates on a waterway to levels no greater 
than pre-developed (as achieved through the use of 
development site peak rate reduction factors described 
above) should be effective in preventing increases in 
existing waterway flood depths and limits. However, 
research conducted since the Middle Brook and Devils 
Brook studies, including McRae in 1997 and Bledsoe 
in 2002, indicates that limiting downstream waterway 
discharges to pre-developed levels may not be sufficient 
to prevent development-induced erosion damage along 
the waterway. This is due, once again, to the increase 
in total site runoff volume caused by the development 
(and highlights once again the desirability of preventing 
runoff volume increases where possible through site 
design and post-development runoff infiltration).

As shown in Figure 10-12, the two post-develop-
ment site hydrographs with peaks equal to 100 percent 
and 50 percent of predeveloped will both have runoff 
rates that exceed pre-developed rates for an extended 
period of time. As noted above, this is due to the 
greater runoff volume under post-developed conditions, 
represented by the area under the hydrographs, that 
causes a longer overall duration of runoff than under 
pre-developed conditions. This longer runoff duration 
means a similarly longer period when the runoff will 
create shear and other forces along the downstream 
waterway’s bed and banks. If these forces are greater at 
times than certain critical levels, which are based upon 
various waterway properties, erosion will occur even if 
the runoff rate is less than pre-developed. In fact, it can 
be seen that, as the peak post-developed site runoff rate 
becomes a smaller percentage of the pre-developed rate, 
the duration of post-developed runoff can be expected 
to increase. If this increased time includes longer periods 
of excessive channel forces, reducing post-developed 
site peak runoff rates may actually cause greater erosion 
than higher post-developed peaks.

In response to this research, some jurisdictions, 
including the State of Maryland, have adopted sig-
nificantly lower peak rate reduction factors for erosion 
control than the 2-year 50 percent reduction factor 
required by New Jersey. As described in Chapter 2 
of the October 2000 Maryland Stormwater Design 
Manual, the rationale for this greatly increased control 
of frequent storm events typically associated with 
waterway erosion is that “runoff will be stored and 

released in such a gradual manner that critical erosive 
velocities during bankfull and near-bankfull events 
will seldom be exceeded in downstream channels.” Or, 
as one might add, at least not exceeded for durations 
longer than under pre-developed conditions.

This rationale is illustrated with the final post-
developed site hydrograph shown in Figure 10-12. 
With a peak runoff rate equal to only 10 percent of 
the pre-developed peak, it can be seen that there is not 
only a considerably longer period when post-developed 
runoff rates are less than pre-developed (between 
approximately Hours 10 and 17 in Figure 10-12) but 
that, even beyond Hour 17, the post-developed runoff 
rates only exceed the pre-developed rates by a small 
percentage and have absolute values considerably less 
than the pre-developed peak.

In conclusion, it is important to note that all of the 
studies and research discussed above are highly complex 
and that their specific findings pertain to particular 
watersheds and water bodies. Nevertheless, while 
conducting similar studies of the watersheds and water 
bodies under the jurisdiction of a new urban runoff 
management program would be the most accurate way 
of determining appropriate runoff volume controls 
for that program, the results discussed above can be 
(and have been) used effectively to formulate general 
quantity requirements.

In summary, the above subsection on runoff quantity 
control design storms presented the following ideas 
and information:

• Runoff quantity controls are necessary in order 
to prevent the adverse flooding, erosion, and 
habitat impacts that can be caused by land 
development and redevelopment.

• In order to prevent this wide range of impacts, 
the maximum design storm for runoff quantity 
control is typically set at the 100-year storm 
frequency.

• The most effective runoff quantity controls are 
those that limit both post-developed site runoff 
volumes and peak rates to levels no greater than 
pre-developed site conditions.

• Limiting post-developed runoff volumes to 
pre-developed amounts may be difficult or 
impossible to achieve at certain development 
sites due to insufficient soil permeability, soil 
thickness, and other site factors.

• Where post-developed runoff volumes cannot be 
maintained at pre-developed amounts, requiring 
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post-developed peak site runoff rates to be less 
than pre-developed rates has been shown to be 
more effective than allowing post-developed 
peaks to equal pre-developed peaks.

• The required percent reduction below pre-de-
veloped peak rates can range from approximately 
10 percent to 50 percent for frequent storm 
events such as the 1- or 2-year storm to 60 
percent to 80 percent of the 100-year storm.

• Exact determination of required peak rate 
reduction factors requires detailed watershed 
and water body data and analyses.

Runoff Quality Control

As noted at the start of this section on design events, 
it is necessary for an effective urban runoff manage-
ment program to address both the quantitative and 
qualitative impacts of urbanization. That is because 
the land development and redevelopment activities 
associated with urbanization can have adverse safety 
and environmental impacts due to changes in both 
stormwater runoff quantity and quality. And similar to 
runoff quantity controls, the establishment of effective 
runoff quality controls includes the determination of a 
maximum rainfall or runoff amount that such controls 
will apply.

In seeking information on appropriate runoff quality 
design event limits, one encounters problems similar to 
those described above for runoff quantity design events. 
A review of the EPA’s Stormwater Phase II Final Rule 
once again does not yield any specific requirements (for 
reasons explained in the final Rule text). Therefore, a 
review of the requirements of established urban runoff 
management programs is the next logical avenue of 
pursuit. However, a review of these programs shows that 
the concept of a runoff quality design event has been 
the source of some confusion and misunderstanding, 
which has diminished the success of certain programs. 
As a result, this section will attempt to address these 
misunderstandings and promote the selection of effec-
tive and understandable design event levels.

As with runoff quantity, a runoff quality design event 
represents the maximum event depth, measured either 
by rainfall or runoff, that must be met by a runoff man-
agement program’s stormwater quality requirements. As 
such, it represents an upper limit on the performance of 
structural facilities designed and constructed to prevent 

the adverse runoff quality impacts of land development. 
This immediately raises three questions regarding the 
maximum runoff quality design event:

1. Should the maximum design event be based 
upon rainfall or runoff?

2. What should the maximum design event depth 
be?

3. Is a total event depth sufficient, or is a temporal 
distribution also required?

Each of these questions is addressed below.

Rainfall or Runoff

In addressing the first question, some additional and 
intriguing questions are raised. First, since the goal of the 
urban runoff management program is to prevent adverse 
impacts to stormwater runoff, shouldn’t the runoff 
quality design event be based upon the runoff from 
a development, rather than the rainfall that produces 
it? At first look, an affirmative answer to this question 
would appear logical. And in fact, many existing urban 
runoff management programs have chosen to do that. 
In simplified form, these programs require that a certain 
level of quality treatment be provided to a fixed amount 
of runoff. And while the level of treatment may vary, 
depending on the type of development or pollutant 
and/or the proximity and value of a downstream water 
body or other resource, the amount of runoff to be 
treated, typically expressed as a depth over the develop-
ment site’s area, usually remains the same.

For example, many municipal, county, and state 
runoff management programs currently require treat-
ment of the first inch of runoff, averaged over the 
total site area, from a proposed development site. This 
requirement is imposed regardless of the type of devel-
opment. In some programs, this is done to simplify the 
computations needed to meet the requirement, while 
in others, it is considered the best or at least a suitable 
maximum runoff quality design event.

However, the use of runoff in general and a constant 
or fixed amount in particular as the runoff quality design 
event can cause significant disparities in the levels of 
water quality control provided by different types of 
developments. In addition, these disparities unfortu-
nately result in certain development types normally 
associated with greater pollutant loadings than others 
being allowed to provide lower overall levels of quality 
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treatment. The example presented below illustrates this 
problem.

For example, let’s apply the 1 inch runoff require-
ment to both a single family residential and a com-
mercial development site, each one acre in area. The 
development characteristics of each site are summarized 
in Table 10-5. Both sites are assumed to have soils 
belonging to Hydrologic Group C as defined by the 
Natural Resource Conservation Service’s (NRCS) 
Technical Release 55 – Urban Hydrology for Small 
Watersheds (TR-55), which has become something 
of a standard for computing runoff volumes and rates 
from land development sites. As shown in Table 10-5, 
20 percent of the proposed residential site and 85 
percent of the proposed commercial site will be covered 
with impervious surfaces. The remainder of both sites 
will be turf grass that will be assumed to be in good 
hydrologic condition as defined in TR-55. According 
to the parameters defined by the TR-55 methodology, 
the impervious surfaces at both sites will have a Runoff 
Curve Number (CN), which is a measure of a surface’s 
runoff potential, of 98, while the turf grass surfaces will 
have a CN of 74. (See Table 2-2a in TR-55 for more 
details of these various CNs.) It should be noted that 
the proposed impervious coverages for each develop-
ment type in Table 10-5 are identical to those specified 
for these land uses in Table 2-2a. As such, they can be 
considered typical of these two types of development.

Utilizing the runoff volume computation meth-
odology contained in TR-55, which is based upon 
the NRCS Runoff Equation, for an average runoff 
depth of 1 inch from both the proposed residential and 
commercial sites, we can compute the rainfall depths 
that would be required at each site. These results are 
summarized in Table 10-6. As shown in the table, it will 
be necessary for approximately 2.6 inches of rain to fall 
on the proposed residential site to produce the required 

1 inch of runoff that must receive runoff quality treat-
ment. However, at the proposed commercial site, only 
1.4 inches of rain will be necessary to produce the same 
1 inch runoff treatment volume. When we remember 
from Chapter 2 that different rainfall depths of equal 
duration, which we must assume are occurring at our 
two proposed development sites, are associated with 
different probabilities or recurrence intervals, we can 
see that this disparity in required rainfall depth means 
that the two sites are not provided equal levels of runoff 
quality treatment.

This disparity can be illustrated by analyzing the 
recurrence interval of each required rainfall depth. To do 
so, we will need to locate our proposed sites somewhere 
in the country, since the recurrence interval of a certain 
rainfall will depend upon its geographic location. We 
will also need to assume a duration of the rainfall that 
produced the 1-inch design event volume (although it 
is interesting to note that many programs do not specify 
a duration, an omission that prevents any determination 
of design event probability). Assuming that both sites are 
located in central New Jersey and assuming that both 
rainfalls have a 24-hour duration, we can quickly per-
form a simplified statistical analysis of 24-hour rainfall 
records for this part of the state in order to produce 
estimates of each rainfall’s recurrence intervals. The 
results of our simplified analysis, based upon rainfall data 
developed by the Hydrometeorological Design Studies 
Center of the National Weather Service, are shown in 
Table 10-6 and illustrated in Figure 10-13.

From the above results, it can be seen that by re-
quiring both the proposed residential and commercial 
sites to treat up to an equal runoff depth of 1 inch, the 
residential site will provide the required treatment for 
all storms up to a 2.6 inch rainfall, which for a 24-hour 
storm duration will have a recurrence interval of ap-
proximately 0.8 years or 10 months. However, the same 

Table 10-5: Residential and Commercial Site Characteristics, Runoff Quality design Event Example

development 
Type

area  
(acres)

% impervious 
Cover

% Pervious  
Cover

Pervious  
Cover Type

impervious  
Cover Cn

Pervious  
Cover Cn

Residential 1.0 20% 80% Grass 98 74

Commercial 1.0 85% 15% Grass 98 74

Table 10-6: Required Rainfall depths and Recurrence intervals, Runoff Quality design Event Example

development  
Type

average Site Runoff  
(inches)

Required Site Rainfall  
(inches)

Rainfall Recurrence interval 
(Months)

Residential 1.0 2.6 10

Commercial 1.0 1.4 2
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size commercial site will only be required to treat the 
runoff from all storms up to a 1.4 inch rainfall, which 
will have a recurrence interval of approximately 0.2 
years or 2 months. Stated another way, the proposed 
commercial site will only be required to provide one 
fifth the level of runoff quality protection of the residen-
tial site, measured on a recurrence interval or probability 
basis. And when the higher expected pollutant loadings 
from the commercial site are taken into consideration, 
this disparity in treatment or protection levels becomes 
even more detrimental to the goals of the urban runoff 
management program.

The above illustrates that rainfall and not runoff 
should be used to specify the maximum water quality 
design storm. That is because, unlike runoff, a rainfall 
depth is independent of development type, surface cover, 
and other site features. And as a series of random events 
with sufficient records of past occurrences, rainfall can 
be statistically analyzed to produce depth-probability or 
depth-recurrence interval relationships. These relation-
ships can be used, in turn, to select the correct rainfall 
depth for a desired or required level of protection that 
can be applied uniformly to all developments, regard-
less of type. However, as shown in the above example, 
using a fixed runoff depth instead of rainfall allows the 
probability or recurrence interval of the design event 
to vary with the development site’s rainfall-runoff 
characteristics. And since each type of development 

will generally have different characteristics, the result-
ant runoff depth and, more importantly, level of water 
quality protection will vary with the development type, 
and in a direction that allows those levels to decrease 
with increasing imperviousness.

One additional point should be noted. Many 
programs that have adopted a runoff depth as the 
basis of their quality design storm have done so on 
the assumption that only the impervious surfaces 
at a proposed development site will produce runoff 
under such storm conditions. As a result, there will be 
a relatively constant relationship between rainfall and 
runoff that will avoid the variable recurrence interval 
or level of protection problem discussed above. Other 
programs do use a rainfall depth, but then only compute 
the resultant runoff from the site’s impervious surfaces. 
However, a review of the runoff computations for 
both the residential and commercial sites in the above 
example shows that this will only be true at sites with 
highly permeable soils with large initial abstractions 
or surface storage volumes. In the above example, 
the pervious portions of the residential site that were 
assumed to have grass cover were the source of more 
than half the total average 1-inch site runoff depth 
that required runoff quality treatment. Even the grass 
areas at the largely impervious commercial site in the 
example contributed approximately to the total 1 inch 
of runoff from the site. Therefore, those programs that 

0

1

2

3

4

5

6

7

8

9

0.1 1 10 100

Rainfall Frequency (Years)

24
-H

ou
r 

R
ai

nf
al

l D
ep

th
 (I

nc
he

s)

1.4 Inch Commercial
Site Rainfall

2.6 Inch Residential
Site Rainfall

Figure 10-13: Estimated design Event Rainfall depths and Recurrence intervals

0039993



FUNDAMENTALS OF URBAN RUNOFF MANAGEMENT10-268

do not include pervious surface runoff must consider 
whether such runoff can be safely ignored in the design 
of structural runoff quality treatment facilities.

Maximum Event Depth

Regarding the question of maximum design storm 
depth, one must consider the overall level of runoff 
quality protection that is being sought by the urban 
runoff management program. Since nonpoint source 
pollutant loadings and associated runoff quality impacts 
are discussed or otherwise addressed on an annual 
basis in many research studies and most stormwater 
regulations, including the EPA’s Stormwater Phase II 
Final Rule, most existing urban runoff management 
programs use the same one-year period as the time 
basis for their runoff quality requirements. For example, 
many programs require specified levels of pollutant 
removal or treatment measured on an average annual 
basis. Therefore, if the time basis of the runoff quality 
requirement is one year, the largest likely storm that 
may occur in that one-year period would be the logical 
choice for a maximum design storm. As a result, many 
runoff management programs either use or formerly 
used a maximum annual rainfall as the maximum runoff 
quality design storm depth.

However, it should be noted that for most, if not all, 
structural stormwater facilities, some degree of runoff 
quality treatment is provided even for rain events that 
exceed the maximum design storm. This will occur 
primarily during those storm periods when the actual 
runoff volume and/or rate is less than the maximum 
design level, although some degree of treatment 
(albeit at a reduced rate) may occur during periods of 
overflow when the actual volume and/or rate exceeds 
the maximum design level. This is true for both online 
and offline structural facilities. As a result, the use of a 
maximum design storm depth less than the maximum 
annual storm appears justifiable.

Presently, the use of a rainfall depth that, in combina-
tion with all smaller storms, will on average produce 90 
percent of the average annual rainfall (or impervious 
surface runoff) at a land development site appears to be 
a standard technique for selecting a maximum runoff 
quality control design storm depth in many current 
urban runoff management programs. Other programs 
use a variation of this technique by specifying some 
percentage of the 1- or 2-year rainfall as the maximum 
design storm depth, again based upon the finding that 
the resultant rainfall will represent approximately 80 
to 90 percent of annual average rainfall or impervious 
surface runoff at the development site. Determination 
of the required depth typically requires a suitably long 
rainfall record with adequate areal coverage that can 
then be statistically analyzed to determine average 
annual rainfall patterns and depths. Depending upon 
the variation in average annual rainfall throughout a 
program’s jurisdiction, one or more design depths may 
need to be specified. Examples of various maximum 
runoff quality design storm depths in current state 
stormwater management programs are summarized in 
Table 10-7.

Design Storm Distribution

The decision of whether a maximum design storm 
depth alone is sufficient or whether a temporal distribu-
tion of that design depth is also needed will depend in 
large measure on the types of structural facilities that 
might be used to meet the urban runoff management 
programs’ runoff quality control requirements. If all of 
the potential structural facilities will provide the re-
quired level of runoff quality control primarily through 
some form of storage and slow, regulated release that 
results in the peak outflow rate being a small percentage 
of the peak inflow rate, then a maximum design storm 
depth may be sufficient. This is due to the fact that in 
such facilities, the total volume of inflow is the domi-

Table 10-7: Maximum Runoff Quality design Storm depths Examples

State Program Maximum Quality Storm depth

Connecticut 1.00 Inches

New Jersey 1.25 Inches in 2 Hours

New York 0.8 to 1.3 Inches Depending Upon Location

Maryland 0.9 to 1.0 Inches Depending Upon Location

Washington 72% of 2-Year, 24-Hour Storm
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nant design factor, and the various rates at which the 
inflow may occur have little influence on overall facility 
size or details. Typical examples of such volume-based 
structural facilities include infiltration basins, retention 
basins (also known as wet ponds), wetlands, and even 
extended detention basins where the peak outflow is a 
small percentage of peak inflow.

However, if the potential structural facility types 
include those that do not rely to any great extent on 
runoff storage but instead treat runoff at flow rates es-
sentially unchanged from their inflow rates, then it will 
be necessary to specify both a maximum design storm 
depth and the manner in which that depth will occur 
over time. This is because the dominant design factor 
for such facilities is the maximum inflow rate, not the 
total inflow volume, and it will therefore be necessary to 
determine that maximum runoff rate. This will require 
knowledge of the total duration of the design storm 
and the manner in which the rain fell during that time 
period. A design storm distribution will also be required 
for volume-based facilities if the peak outflow rate is 
sensitive not only to total inflow volume but also to 
inflow rates. This can generally be assessed by comparing 
the peak inflow and resultant outflow rates. If the peak 
outflow rate is greater than approximately 10 percent 
of the peak inflow rate, then such inflow rate sensitivity 
probably exists, or at the least needs to be checked, and 
a design storm distribution will also be required. Typical 
examples of peak rate-based structural facilities include 
swales, filter strips, and hydro-mechanical devices 
including the growing number of manufactured runoff 
treatment devices.

Having determined the need for a design storm 
distribution to accompany a program’s maximum design 
storm depth, the logical next question is: what type of 
distribution? And the answer can be found in the same 
discussion of recurrence interval or level of runoff qual-
ity protection that was presented in the section above on 
design storm depths. Presumably, a runoff management 
program’s design storm depth, which, when converted 
to runoff over a drainage area, will determine the total 
runoff volume of the design storm, will be based upon 
some measure of probability or recurrence interval, 
such as a 1- or 2-year, 24-hour storm or a 90 percent 
rainfall depth. As such, this probability or recurrence 
interval will establish the level of runoff quality protec-
tion or control that will be provided by volume-based 
structural stormwater management facilities designed to 
treat the associated runoff volume. However, as noted 
above, there are certain types of structural facilities such 

as swales, filter strips, and especially hydro-dynamic 
devices that do not provide volume-based treatment 
and whose designs are not based upon a total runoff 
volume but upon a peak design storm runoff rate. To 
ensure that these peak rate-based facilities provide the 
same level of runoff quality control or treatment as 
volume-based ones, it will be necessary to use a design 
storm distribution that produces peak runoff rates that 
have the same probability or recurrence interval as the 
design storm’s total rainfall depth.

To do so, this design storm distribution must have 
certain important characteristics. First, since it will be 
used to design stormwater management facilities for a 
range of development sites and Times of Concentration 
(see Chapter 2), the design storm distribution must 
be able to produce peak runoff rates with the same 
recurrence interval for all of them. As a result, the design 
storm distribution must consist of varying rainfall rates 
throughout its duration, with the maximum rainfall 
intensities for each time period up to the total design 
storm duration all having the same probability or 
recurrence interval; namely, the recurrence interval 
of the storm’s total rainfall depth. For an urban runoff 
management program that utilizes a 24-hour design 
storm depth, an appropriate design storm distribution 
could be one of the dimensionless rainfall distributions 
developed by the Natural Resources Conservation 
Service (NRCS) for Technical Release 55 – Urban 
Hydrology for Small Watersheds (TR-55). Each of 
these distributions meets the maximum rainfall intensity 
criteria described above; namely, each contains a range 
of intensities and durations with the same probability 
or recurrence interval and, as such, can be used to 
produce the peak runoff rates for a range of Times of 
Concentrations.

However, it is important to emphasize at this point 
that the use of any of the NRCS design storm distribu-
tions in TR-55 requires the design storm depth to have 
been based upon 24-hour rainfall data and be assumed 
to fall over a 24-hour period. Using any of the TR-55 
distributions to compute a peak runoff rate or entire 
hydrograph for a rainfall with a total duration other 
than 24 hours will result in incorrect runoff rates and 
inconsistent recurrence intervals between the total 
design storm runoff volume and peak runoff rate. As 
described above, this will lead to inconsistent levels of 
protection between volume-based and peak rate-based 
structural facilities. This also applies to the use of the 
NRCS design storm distributions for a design event 
runoff volume of unspecified duration.
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For these reasons, an urban runoff management 
program that uses a design storm duration other than 
24 hours must also develop an appropriate design storm 
distribution. For example, New Jersey’s Stormwater 
Management Rules specify the use of a 1.25-inch, 
2-hour runoff quality design storm. Based upon a 
statistical analysis of New Jersey rainfall data, such 
a rainfall has a recurrence interval of approximately 
0.8 years or 10 months. Therefore, to insure that peak 
rate-based runoff treatment facilities will provide the 
same level of protection as volume-based facilities, it 
was necessary to vary the intensity of the 1.25 inches 
of rain over the total 2-hour duration in such a way 
that the resultant peak runoff rate for any Time of 
Concentration up to 2 hours would have the same 10 
month recurrence interval.

The resultant New Jersey stormwater quality design 
storm distribution is shown in Figure 10-14 and Table 
10-8. Figure 10-14 depicts a nonlinear rainfall distribu-
tion with the maximum intensity (indicated by the slope 
of the line) occurring in the middle of the 2-hour storm 
duration. This general shape is similar to several other 
design storm distributions, including the various TR-55 
design storms, with the centrally located maximum 
rainfall intensity and overall symmetric shape considered 
to have average runoff potential. In addition, a review 
of Table 10-8 shows how, for a range of rainfall periods 
up to the total 2-hour duration, the maximum rainfall 
intensities occurring in those periods have the same 
10-month recurrence interval as the overall 1.25 inch, 
2-hour design storm. These various intensities were 
determined from the same statistical analysis of New 
Jersey rainfall data used to determine the recurrence 
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Figure 10-14: new Jersey 1.25-inch/2-Hour Stormwater Quality design Storm distribution 

Table 10-8: new Jersey 1.25-inch/2-Hour Stormwater Quality design Storm,  
Maximum Rainfalls and Probabilities for various Time Periods

Time Period  
(Minutes)

Maximum Rainfall  
(inches)

Maximum Rainfall intensity 
(inches/Hour)

average Recurrence  
interval

10 0.53 3.2 10 Months

20 0.73 2.2 10 Months

30 0.85 1.7 10 Months

60 1.05 1.05 10 Months

90 1.20 0.80 10 Months

120 1.25 0.625 10 Months
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interval of the overall 1.25 inch, 2-hour design storm. As 
a result of these specific rainfall intensities and durations 
within the overall 2-hour duration, both volume- and 
peak rate-based structural stormwater management 
facilities design in accordance with this design storm 
will provide the same level of runoff quality protection 
and control.

In summary, the above subsection on runoff quality 
control design storms presented the following ideas 
and information:

• Runoff quality controls are necessary in order 
to prevent the adverse impacts on water quality, 
aquatic organisms, and habitat that can be caused 
by land development and redevelopment.

• In order to prevent these impacts, the maximum 
design event for runoff quality control is typically 
based upon a percentage of the maximum annual 
rainfall or runoff.

• The selection of a runoff quality design event 
depth should be based upon a standard rainfall 
depth and duration with an appropriate prob-
ability or average recurrence interval. This allows 
a consistent level of runoff quality treatment or 
control to be achieved for all land development 
and redevelopment sites.

• Use of a standard runoff depth instead of rainfall 
causes inconsistencies in the level of runoff 
quality treatment or control between different 
development types, with the sites with the great-
est amount of impervious cover providing the 
lowest level of treatment.

• In order to achieve consistent levels of runoff 
quality treatment or control between volume-
based structural facilities such as basins and 
wetlands and peak rate-based facilities such as 
swales and hydro-dynamic devices, it is necessary 
to also specify a temporal distribution of the 
design storm rainfall.

• This distribution must be capable of producing 
peak design storm runoff rates that are identical 
to the probability or average recurrence interval 
of the total design storm depth. As such, a 
nonlinear distribution based upon site- or area-
specific rainfall intensity-duration-frequency 
data is required.

long-Term Rainfall-Runoff Simulation

To complete our discussion of design events, it is impor-
tant to revisit a topic discussed in detail in Chapter 2; 
namely, the use of continuous rainfall-runoff simulation 
based upon long-term rainfall records to determine 
suitable levels of runoff quantity and, in particular, 
quality control at a land development site. Depending 
upon the extent and detail of the available rainfall data 
and the suitability of the simulation techniques for the 
project in question, the use of such analytic tools and 
data can produce results that are superior to the single, 
maximum design approach described above. This is true 
for several reasons, most notably the increased accuracy 
or certainty of results achieved by analyzing the actual 
rainfall events that occurred at a land development 
site over an extended time period over the use of a 
single design storm that is presumed to represent that 
long-term rainfall. Other advantages include the ability 
of continuous simulation to include the variability of 
rainfall depths and occurrences and the interaction 
between sequential events into the analysis. Since 
the required rainfall record length should be several 
multiples of the desired design storm level, continuous 
simulation is currently more appropriate for runoff 
quality than quantity control due to the typically lower 
treatment or control levels required for quality control. 
Nevertheless, depending upon the rainfall record length 
and desired level of protection, runoff quantity control 
analysis and design based upon long-term simulation 
can also provide superior results to a single design 
storm approach.

As discussed in Chapter 2, factors that may compli-
cate or even prevent the use of long-term simulation 
typically include the lack of adequate rainfall data, either 
in overall length, time increment, or proximity to the 
development site. Other factors include lack of adequate 
calibration and verification data, increased analysis time 
and costs, and the lack of an appropriate simulation 
model. Despite these complications, an urban runoff 
management program should always include provisions 
that allow such an approach to be utilized, particularly 
to address runoff quality impacts. Programs should also 
devote some portion of their overall runoff management 
efforts to developing such analytic tools for eventual 
future use. For example, the Washington Department 
of Ecology has sponsored the development of the 
Western Washington Hydrology Model (WWHM), a 
continuous runoff simulation model based upon the 
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computer program HSPF (Hydrological Simulation 
Program – Fortran). According to the department, its 
plans for the WWHM include improving the model so 
that it can eventually provide users with the appropriate 
runoff quality flow rate for land development sites in 
the western portion of the state, rather than relying on 
the design storm approach currently utilized by the 
department. As rainfall data and continuous simulation 
models become more available, use of this approach is 
expected to increase.

In summary, the above section on design storms pre-
sented the following ideas and information:

• Effective urban runoff management requires 
control of both the runoff quantity and quality 
impacts of land development and redevelop-
ment.

• Levels of quality and quantity control can be 
established through the selection of appropriate 
design events.

• In order to ensure uniform levels of control, 
design events should be based upon rainfall 
rather than runoff amounts and should also have 
a specified duration that will allow recurrence 
interval determination.

• A design storm will also require a rainfall 
distribution over its duration if both volume-
based and peak rate-based structural stormwater 
management facilities are included in the urban 
runoff management program.

• Such distributions must produce peak runoff 
rates with the same probability or recurrence 
interval as the total design storm depth.

• Where available and feasible, continuous rain-
fall-runoff simulation using long-term rainfall 
records can produce superior results to a single 
design storm approach.

• Urban runoff management programs should 
both monitor and promote the development of 
continuous simulation techniques and data.

Treatment levels

In developing a list of suitable structural stormwater 
management facilities to address the runoff quality 
requirements of an urban runoff management program, 
two questions are immediately raised:

1. What runoff pollutants should be treated?

2. What treatment levels should be provided?

These questions are both complex and inter-related. 
Their answers depend primarily on the conditions 
within the geographical boundaries of an urban runoff 
management program. These conditions include, among 
many others, present runoff quality and quantity levels; 
the presence, extent, and severity of any existing water 
body impairments; existing and future land uses, devel-
opment levels, and water body uses; and related needs 
such as water supply, sewage treatment, and recreation. It 
can be seen that such issues pertain to the entire scope 
of an urban runoff management program and not just 
to its structural facility component.

A review of the EPA’s Stormwater Phase II Final 
Rule illustrates both the area-dependent and complex 
nature of these two issues. As discussed above, the final 
Phase II Rule does not contain specific requirements 
for either the types of runoff pollutants that must be ad-
dressed or the levels of treatment that must be provided 
by the various owners of small municipal separate storm 
sewer systems (MS4s). According to the final Rule, this 
is intentional, for it allows the individual MS4 owner 
to evaluate and select the pollutants and treatment 
levels necessary to both achieve the program’s goals 
and comply with NPDES requirements. In addition, 
the lack of specificity in the final Rule also affords the 
EPA, designated NPDES permitting authorities, and 
Phase II permittees the time and opportunity to further 
investigate stormwater runoff processes, pollutants, and 
impacts and to introduce more specific requirements 
into the Rule as problems require and future solutions 
allow. This process will be supplemented by the ongo-
ing process of determining total maximum daily loads 
(TMDLs) of specific pollutants for impaired water 
bodies.

Nevertheless, before a comprehensive list of effective 
structural stormwater management facilities can be 
compiled for an urban runoff management program, or 
a specific facility selected for a land development pro-
posal, both questions must be addressed. This is due to 
the fact that not all structural stormwater management 
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facilities can effectively treat the same runoff pollutants 
or provide similar levels of treatment. Therefore, the 
program’s runoff treatment and control goals must be 
understood before structural facility selection can begin. 
Information regarding the identification of pollutants of 
concern and the establishment of required treatment or 
control levels can be found in Chapters 3 through 6.

The remainder of this section will focus on a third 
question that logically follows from the first two dis-
cussed above; namely, once key runoff pollutants and 
required treatment or removal rates have been identi-
fied, how does an urban runoff management program 
go about specifying what structural facilities can be 
used to meet these treatment requirements? Without 
such information, the program’s runoff treatment goals 
can obviously only be stated, but never met with any 
certainty.

However, analysis of this question raises more 
complex ones, including what runoff pollutants can 
each type of structural facility effectively treat and, 
more importantly, what specific level of treatment can 
each type provide. Specific answers to these questions, 
the second in particular, depend upon several highly 
variable factors, including the concentration and total 
load of the pollutant, the volume and various rates of 
the runoff that transports it, antecedent rainfall and 
runoff conditions, and even the season or time of year. 
The variability of both applicable pollutants and levels 
of treatment can be seen by reviewing the sampling 
results of actual structural facilities taken over a number 
of storm events. Depending upon the pollutant, the 
reduction in pollutant load or mean concentration 
achieved by the structural facility can vary considerably 
from event to event, with even negative reductions 
achieved at times, particularly for nutrients. Such 
variability makes it extremely difficult to determine 
a structural facility’s exact pollutant removal rate and 
illustrates why pollutant removal criteria are typically 
based upon average annual conditions.

In light of these questions and complexities, a review 
of current urban runoff management programs indicates 
that there are two general approaches to the task of 
specifying an appropriate set of structural stormwater 
management facilities to meet a program’s runoff quality 
goals. A discussion of each approach is provided below. 
Solely for the purposes of these discussions, the two 
approaches have been assigned the following names:

1. Specified Facility Approach

2. Specified Treatment Approach

The discussions presented below are intended to 
illustrate the distinguishing features of each approach 
and identify some of the advantages and disadvantages 
of each. Nothing presented in these discussions should 
be considered to favor one approach over the other.

Specified Facility Approach

Following the selection of the program’s pollutants of 
concern and their required level of treatment or control, 
a list of structural stormwater management facilities 
considered capable of providing such treatment must 
be selected. The selection process is typically based 
upon both model studies and field sampling of each 
structure type over a range of conditions. Typically, such 
activities were previously conducted by others with the 
results taken from a literature search or from one of the 
growing number of pollutant removal performance 
databases. At times, this data is supplemented by research 
conducted or sponsored by the program itself. From 
this information, a list of structural facilities considered 
capable of providing the program’s required level of 
runoff quality treatment can be developed using the 
specified facility approach.

In the specified facility approach, exact pollutant 
removal performance values for the structural facilities 
on the program list do not have to be determined. 
Instead, the list identifies those structural facilities 
considered capable of meeting the program’s treatment 
requirements. As a result, the specific question “Exactly 
how much pollutant reduction can a facility achieve?” 
is replaced by the relative and, therefore, more easily 
answered question “Can the facility achieve enough?” 
In this approach, it is also not even necessary to assign 
a numerical value to the required level of treatment. 
The program only needs to match up a required level of 
treatment with a list of capable or acceptable structural 
facilities.

An example of the specified facility approach can 
be found in the Stormwater Management Manual for 
Western Washington, developed by the Washington 
State Department of Ecology. In Chapter 4 of Volume 
I of this manual, the department defines four levels 
of required treatment in the western portion of the 
state, depending upon a range of factors, including the 
type of proposed land development, the intensity of 
traffic or other site uses, and the presence of impacted 
water bodies downstream. However, quantitative values 
for these four levels of treatment, expressed either as 
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pollutant removal rates or other standard performance 
measures, are not specified. Next, the manual presents 
a list of structural facilities that are considered capable 
of providing each level of required treatment. Subse-
quent volumes of the manual then provide details on 
the hydrologic, hydraulic, and structural design of the 
various facilities.

The overall selection process is illustrated in the chart 
shown in Figure 10-15. In the figure, which is based 
upon Figure 4.1 in the Western Washington Manual, 
the various structural facilities considered acceptable for 
each required level of runoff treatment can be seen in 
various boxes around the chart’s perimeter following 

the designation of each required treatment level. What 
should be noted is the lack of any specific treatment 
levels, either in the form of required program levels or 
actual facility performance values.

A variation of the specified facility approach can 
be found in the Maryland Stormwater Design Manual 
published by the state’s Department of the Environ-
ment. In Chapter 1 of that manual, the required levels 
of post-development runoff treatment are stated. They 
include 80 percent removal of post-development 
total suspended solids (TSS) load and 40 percent of 
post-development total phosphorus load. In Chapter 
2, the manual provides a detailed listing of acceptable 

Figure 10-15: Structural Stormwater Management Facility Selection Chart from  
the Stormwater Management Manual for Western Washington
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structural facilities considered capable of meeting these 
required treatment levels. Detailed sizing and structural 
criteria for these facilities are provided in subsequent 
chapters and appendices. However, similar to the West-
ern Washington Manual, the Maryland Manual does not 
provide specific pollutant removal performance values 
for the selected facilities. Instead, it states in Chapter 
1 that any of the structural facilities can be assumed 
to meet the program’s required TSS and phosphorus 
removal levels if it is sized to capture the required runoff 
quality control volume, designed in accordance with the 
specific structural criteria contained in the manual, and 
both constructed and maintained properly.

From the above examples, it can be seen that the 
specified facility approach is in keeping with the mini-
mum requirements for post-construction stormwater 
management contained in the EPA’s Stormwater Phase 
II Final Rule. As stated in the final Rule, owners of 
small municipal separate storm sewer systems (MS4s) 
are required to “develop and implement strategies 
which include a combination of structural and/or 
nonstructural best management practices (BMPs) 
appropriate for the community.” Such BMPs should 
also “minimize water quality impacts and attempt to 
maintain pre-development runoff conditions.” As in the 
two examples above, no structural facility performance 
values are specified, only the need to achieve suitable 
protection levels with acceptable structural facilities.

As noted above, the advantage of the specified facil-
ity approach is the avoidance of any need to provide 
specific performance data for structural stormwater 
management facilities. In light of the uncertainties 
regarding such data and the difficulties in selecting 
(and possibly defending) representative values, this 
advantage can be significant. However, there are certain 
disadvantages that urban runoff management program 
developers should be aware of. These include the need 
to identify all acceptable structural facilities for each 
level of runoff quality control. In the case of the Western 
Washington Manual, this required the development 
of four sets of acceptable structures, one for each of 
the state’s required treatment levels. As the number of 
required treatment levels increases, this can become 
cumbersome to administer and use, particularly when 
different portions of a proposed development site fall 
under different treatment requirements. It should be 
noted that this problem is addressed very effectively 
in the Western Washington Manual by the structural 
facility selection chart shown in Figure 10-15.

A second disadvantage of the specified facility ap-
proach is that is promotes, to a certain degree, the site 
design philosophy that a single structural facility can 
be used to meet all of the program’s runoff treatment 
requirements. In providing a list of equally acceptable 
facilities, it is left to the site designer to simply select 
a single one best suited to site conditions in order to 
meet program requirements. Providing such a list can, 
albeit unintentionally, limit site design creativity and 
lead to the repetitive use of one or a few structural 
facilities that can earn program approval. It should be 
noted that both the Western Washington and Maryland 
Manuals address this issue by continually promoting site 
design creativity and the incorporation of structural 
facilities and nonstructural measures. For example, the 
introduction to the Maryland Manual states:

It is hoped that the design standards and 
environmental incentives provided below will 
produce better methods and advance the science 
of managing stormwater by relying less on single 
BMPs for all development projects and more on 
mimicking existing hydrology through total site 
design policies.

A final disadvantage may occur in programs with 
multiple pollutant removal requirements. Since not 
all structural facilities are equally effective at treating 
certain pollutants, it is not uncommon to provide 
a series of facilities in a treatment train approach in 
order to meet the removal requirements for all of the 
required pollutants. In such cases, one facility may be 
selected to provide the required levels of treatment for 
pollutant A, followed by a second facility for pollutant 
B. However, since there are no specific performance 
values for the selected facilities for each pollutant and, 
therefore, no way to incorporate these values into the 
facility designs, each must be designed to meet all 
of the requirements specified for that facility by the 
program. This can result in overdesign, which may not 
be detrimental from a runoff protection standpoint but 
from cost, land disturbance, safety, and/or maintenance 
standpoints. Programs may respond to this problem by 
preparing alternative design standards for structural 
facilities used in series or treatment trains. However, 
this can increase the effort needed to create, administer, 
and design under the program.
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Specified Treatment Approach

The specified treatment approach is the second method 
of determining acceptable structural stormwater 
management facilities for an urban runoff management 
program. Under this approach, both required treat-
ment levels for each pollutant of concern and a list of 
structural facilities are developed and specified by the 
program. However, in contrast to the specified facility 
approach, the list of structural facilities includes specific 
pollutant removal rates or other performance measures 
for each facility type. This allows a site designer to 
select a single or combination of facilities that meet the 
program’s treatment levels based upon their respective 
performance values.

An example of the specified treatment approach 
can be found in the New Jersey Stormwater Best 
Management Practices Manual published by the state’s 
Department of Environmental Protection (NJDEP). 
In Chapter 4 of the manual, the NJDEP establishes 
a required TSS removal rate of 80 percent for land 
development and redevelopment projects, as well as the 
removal of nutrients to the maximum extent feasible. 
The chapter also provides a list of approved structural 
facilities that includes adopted TSS, total phosphorus, 
and total nitrogen removal rates for each. These removal 
rates can then be used to select appropriate facilities 
to meet the required treatment levels. Subsequent 
chapters in the manual provide design details for each 
facility type.

The various structural facilities and adopted removal 
rates are summarized in Table 10-9. It should be noted 
that the range of TSS removal rates shown for extended 
detention basins, vegetative filters, and wet ponds reflects 

varying facility designs. For example, for extended 
detention basins, the 40 percent to 60 percent TSS 
removal range pertains to extended detention times 
varying from 12 to 24 hours. For wet ponds, the 50 
percent to 90 percent TSS removal range is based upon 
both the relative size of the pond’s permanent pool and 
the use of extended detention above the permanent 
pool level. The 60 percent to 80 percent range of TSS 
removal rates for vegetative filters is based upon the 
type of vegetation used in the filter, which can range 
from turf grass to indigenous woods.

The above shows that one of the advantages of the 
specified treatment approach is that in providing design-
ers and reviewers with quantitative measures of facility 
effectiveness, it also provides a demonstrable method of 
using structural stormwater management facilities either 
individually or in series to meet the program’s pollutant 
treatment requirements. This allows designers a greater 
degree of freedom in selecting and locating structural 
facilities on a land development site. It also allows 
certain structural facilities such as extended detention 
basins or turf grass filters, that would not be sufficient 
by themselves, to be included in a site design. Under 
the specified facility approach, such facilities, which are 
relatively easy and inexpensive to design, construct, and 
maintain, may not be allowed. In addition, by provid-
ing a range of removal rates, the specified treatment 
approach allows designers to adjust a facilities design 
to optimize its size and features to meet the program’s 
required treatment rates.

As stated above, the primary disadvantage of the 
specified treatment approach is the required develop-
ment of appropriate removal rates for the program’s pol-
lutants of concern. This requires a considerable amount 

Table 10-9: approved Structural Facilities and adopted Pollutant Removal Rates,  
new Jersey Stormwater best Management Practices Manual

Structural Facility Type
adopted TSS  

Removal Rate (%)
adopted Total Phosphorous 

Removal Rate (%)
adopted Total nitrogen 

Removal Rate (%)

Bioretention Basin 90 60 30

Constructed Wetland 90 50 30

Extended Detention Basin 40 – 60 20 20

Infiltration Basin 80 60 50

Manufactured Treatment Device Subject to NJDEP Verification

Pervious Paving 80 60 50

Sand Filter 80 50 35

Vegetative Filter 60 – 80 30 30

Wet Pond 50 – 90 50 30
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of research and review in order to develop appropriate 
removal rates that are accurate not only for a specific 
facility type but also relative to other types. This must 
be done for each pollutant of concern in the program. 
Once this process is completed, the existence of specific, 
quantitative removal rates may inadvertently imply an 
accuracy that does not exist. The New Jersey Manual 
addresses this concern with the following text:

It is important to note that the TSS removal rates 
shown in [Chapter 4] have been based upon 
several sources of BMP research and monitoring 
data as well as consultation with numerous 
stormwater management experts. As demonstrated 
by that research, actual TSS removals at specific 
BMPs during specific storm events will depend 
upon a number of site factors and can be highly 
variable. As such, the TSS removal rates presented 
in Table 4-1 are considered representative values 
that recognize this variability and the state’s need 
to develop and implement a statewide stormwater 
management program.

Another disadvantage to the specified treatment 
approach is the need to address structural facilities in 
series or a treatment train. While this was also required 
with the specified facility approach, the specified treat-
ment approach requires a methodology by which the 
total pollutant removal rate of the structure series can 
be determined. In the New Jersey Manual, a simplified 
equation is presented that allows the determination 
of the total pollutant removal rate of two separate 
structural facilities operating in series. The equation is 
presented below:

R = A + B – [(A X B)/100]

where:

R = Total Pollutant Removal Rate

A = Pollutant Removal Rate of the Upstream BMP

B = Pollutant Removal Rate of the Downstream BMP

The equation assumes that the removal rates shown 
in Table 10-9 for a specific facility remain the same 
regardless of the facility’s location in the series. Rec-
ognizing the limitations of this assumption, the manual 
also provides the following guidelines for arranging the 
various facilities in the most effective order:

1. Arrange the BMPs from upstream to down-
stream in ascending order of TSS removal rate. In 
this arrangement, the BMP with the lowest TSS 
removal rate would be located at the upstream 
end of the treatment train. Downstream BMPs 

should have progressively higher TSS removal 
rates.

2. Arrange the BMPs from upstream to downstream 
in ascending order of nutrient removal rate. Simi-
lar to 1 above, the BMP with the lowest nutrient 
removal rate would be located at the upstream 
end of the treatment train in this arrangement. 
Downstream BMPs should have progressively 
higher nutrient removal rates.

3. Arrange the BMPs from upstream to downstream 
by their relative ease of sediment and debris 
removal. In this arrangement, the BMP from 
which it is easiest to remove collected sediment 
and debris would be located at the upstream end 
of the treatment train. In downstream BMPs, it 
should be progressively more difficult to remove 
sediment and debris.

4. These guidelines should generally be applied 
in the order presented above. As such, a series 
of BMPs would be preliminarily arranged in 
accordance with their relative TSS removal rates 
(Guideline 1). This preliminary arrangement 
would then be refined by the BMPs’ relative 
nutrient removal rate (Guideline 2) and then their 
ease of sediment and debris removal (Guideline 
3). Two or more iterations may be necessary to 
select the optimum arrangement, which should 
also include consideration for site conditions 
and the abilities and equipment of the party 
responsible for the BMPs’ maintenance.

The Future

In addition to the two general approaches discussed 
above, a third approach to designating acceptable struc-
tural stormwater management facilities for runoff quality 
control holds great promise for the future. Under this 
approach, loadings of a program’s pollutants of concern 
would be estimated from a continuous rainfall-runoff 
simulation based upon long-term records for actual rain 
events. These loadings would then be introduced to one 
or a series of structural facilities that would achieve load 
reductions on an event-by-event basis based upon both 
the event and facility characteristics. Upon comple-
tion, a comparison could be made over a selected time 
period between pre- and post-development pollutant 
loadings.
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Utilizing this approach, an urban runoff management 
program could require specific pollutant treatment or 
removal levels based upon site location, development 
type, and/or type and condition of the downstream 
water body. Such treatment levels could range, for 
example, from no increase in existing pollutant loadings 
for low-intensity developments or unimpaired down-
stream water bodies to a specific decrease in existing 
loadings for high-intensity developments or impaired 
downstream water bodies. Reductions in existing load-
ings may also be appropriate for redevelopment projects 
in highly urbanized areas with highly impaired water 
bodies in order to restore such water bodies and address 
environmental justice issues in such areas.

While the data, models, and other analytical tools are 
already available and being used for specific develop-
ment proposals, the application of this approach to a 
program-wide basis remains in the future. As noted 
above, the development to date of the Western Wash-
ington Hydrology Model (WWHM) by the Washington 
Department of Ecology represents an initial step toward 
such an approach. Further movement is expected with 
the continued development and application of TMDLs 
for impaired water bodies. A comparison of the two 
structural facility designation approaches discussed 
earlier in this section indicates that the specified treat-
ment approach appears initially somewhat better suited 
to advance toward this more detailed program type.

In summary, the above section on pollutant treatment 
levels and structural facility performance presented the 
following ideas and information:

• After identifying pollutants of concern and 
determining appropriate treatment or removal 
levels, a list of acceptable structural stormwater 
management facilities capable of achieving these 
treatment levels needs to be specified.

• At present, there are two general approaches used 
to specify such a list.

• The specified facility approach is based upon 
specifying a list of acceptable structural facili-
ties that will meet the program’s runoff quality 
requirements without specifying facility pollutant 
treatment performance values.

• The specified treatment approach also specifies 
a list of acceptable structural facilities along with 
specific pollutant treatment performance values 
for each.

• Both approaches have advantages and disadvan-
tages. In general, the specified facility approach 

requires less initial development. However, the 
specified treatment approach offers more options 
in the selection of structural facilities and appears 
more suited for future development.

• Future urban runoff management programs are 
expected to be based upon long-term, con-
tinuous simulation of runoff and both pollutant 
generation and treatment.

Structural Facility Selection 
and design Criteria

Similar to the 1994 Fundamentals of Urban Runoff 
Management, this section of the structural stormwater 
management facilities chapter will present information 
on the selection, siting, and design of structural facilities. 
However, in the period between the 1994 edition and 
the present book, the amount of detailed, reliable, and 
readily available information on these topics has grown 
at what seems like an exponential rate. The 1994 Funda-
mentals book contained more than 35 pages of structural 
facility selection criteria, performance data, and design 
details for seven types of structural facilities, consisting 
of wet ponds, extended detention basins, oil separators, 
wetlands, infiltration practices, swales, and sand and leaf 
compost filters. Much of the information contained in 
those pages had previously received limited distribution 
or had been unpublished. However, at the time of this 
chapter’s writing, a single internet search of “structural 
stormwater management facilities” yields 224,000 sites, 
while “best management practices manual” yields an 
additional 6,690,000.

In light of this almost incomprehensible wealth of 
structural stormwater management facility information, 
this chapter will take a different approach to providing 
structural facility selection, siting, and design informa-
tion. Instead of adding to this vast body of information 
(and raising the number of structural facility sites to 
224,001), it recommends in Table 10-10 those informa-
tion sources, available through the internet, that it con-
siders exceptional and worthy of note by urban runoff 
management program developers and administrators. It 
should be noted that there are many other outstanding 
sources not mentioned below and that the order of 
those that are should not be taken as an indication of 
relative quality or value.
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Source: The Stormwater Manager’s Resource Center

By:  The Center for Watershed Protection

Site:  http://www.stormwatercenter.net/SMRC_home_test.htm)

Comments:  Outstanding internet site with slideshows, fact sheets, and even a stormwater manual builder.

Source:  NPDES Stormwater Home Page

By:  U.S. Environmental Protection Agency

Site:  http://cfpub.epa.gov/npdes/home.cfm?program_id=6

Comments:  Nothing like going to the Source for information. And there’s plenty, including the Stormwater Phase II Final Rule, 
fact sheets, and outreach materials.

Source:  Guide for Best Management Practice Selection in Urban Developed Areas

By:  American Society of Civil Engineers

Site:  https://www.asce.org/bookstore/book.cfm?book=4058

Comments:  Concise guide that covers all of the pertinent facility selection criteria.

Source:  Stormwater Management Manual for Western Washington

By:  Washington Department of Ecology

Site:  http://www.ecy.wa.gov/programs/wq/stormwater/manual.html

Comments:  One of the most comprehensive stormwater management manuals available. Includes extensive structural 
facility design criteria and explanations.

Source:  Maryland Stormwater Design Manual

By:  Maryland Department of the Environment

Site:  http://www.mde.state.md.us/Programs/WaterPrograms/SedimentandStormwater/stormwater_design/index.asp

Comments:  Outstanding stormwater management manual with numerous structural facility design examples and sample 
computations.

Source:  New Jersey Stormwater Best Management Practices Manual

By:  New Jersey Department of Environmental Protection

Site:  http://www.njstormwater.org/bmp_manual2.htm

Comment:  Comprehensive stormwater manual that includes extensive structural facility design, construction, and 
maintenance criteria, including adopted pollutant removal performance rates.

Source:  Wisconsin Stormwater Manual

By:  Wisconsin Department of Natural Resources

Site:  http://www.dnr.state.wi.us/org/water/wm/nps/stormwater/publications.htm#uwex

Comment:  Extensively researched stormwater management manual with concise presentation of structural facility design 
criteria.

Source:  Stormwater Treatment Devices: Design Guideline Manual

By:  Auckland Regional Council

Site:  http://www.arc.govt.nz/arc/environment/water/stormwater-tp10.cfm

Comment:  Includes well-researched chapters on numerous structural stormwater management facilities. Proves that both 
runoff and runoff management expertise know no borders.

Table 10-10: Recommended Structural Stormwater Management Facility Selection, Siting, and design information Sources
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C H a P T E R  1 1

low Streamflow augmentation 
and Groundwater Recharge

This is a difficult chapter to write. There is considerable 
discussion about issues related to low streamflow and 
the impacts of imperviousness on streamflow, but reality 
is a bit more elusive. Some researchers have noted that 
urbanization decreases low flows, others have found 
that baseflows have increased as urbanization has oc-
curred, and some studies have not been able to support 
a conclusion either way.

As a result, this chapter will attempt to discuss the 
issue objectively and make recommendations where 
appropriate. Clearly, it is a difficult issue to quantify, as 
very few studies have been conducted over a time scale 
that is long enough to assess trends or establish very basic 
issues such as flow change resulting from increased im-
pervious surfaces. Several case studies will be presented 
that argue both sides from a trend perception.

Stormwater professionals are increasingly aware 
both of the impacts that stormwater volumes have on 
sizing of stormwater practices and the possible impacts 
of additional volumes on receiving system health. 
A number of practices are available to reduce total 
stormwater runoff, including water reuse and practices 
that increase retention of water in the soil mantle, but 
reducing surface runoff is not the same as maintaining 
groundwater recharge. There are many situations where 
both types of practice (volume reduction and recharge) 
must be used in conjunction if downstream receiving 
system protection is to be provided.

If an effective policy is to be developed, there must 
be an understanding of groundwater/surface water in-
teraction, recharge/discharge zones, and hydrogeology. 
It is also important to be aware of the ambiguity that 

surrounds the issue so that an intelligent discussion and 
a better understanding of possible variables can result.

It is important to note that the following discus-
sion does not address the impacts caused by the use of 
groundwater as a water supply source. While aquifer 
drawdown by water supply wells can result in the loss 
of groundwater resources, the issue is beyond the scope 
of this manual.

General Understanding

First, it is important to define what low streamflow is.

Low streamflow is that flow that occurs during 
periods of little rain, typically in mid-late summer 
and can be highly variable over time primarily due 
to watershed geology, climate, and topography. It 
can also be affected by many other factors.

When it is not raining and runoff into streams 
through the drainage system has ended, the flow in the 
stream is derived from groundwater. If groundwater 
levels are reduced so that they decline below the stream 
bed invert, the stream loses its ability to have perennial 
flow. It then becomes an ephemeral stream and loses 
the potentially rich biologic atributes that a perennial 
stream can have.

Baseflow is influenced by groundwater gradient, 
hydrogeologic properties (eg. permeability) of the aq-
uifer materials, and the properties of the materials at the 
surface water/groundwater interface. With urbanization, 
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the main change is in groundwater gradient. Areas with 
steeper gradients are likely affected differently than 
areas of low hydraulic gradients. Recharge areas will 
be affected more than discharge areas. Examples of two 
types of aquifers are shown in Figure 11-1.

Our study of stormwater over the years has focused 
on imperviousness as an effects indicator. Impervious 
cover does significantly increase peak rates of discharge 
and volumes. The perception is that impervious cover 
will reduce groundwater recharge and cause water 
levels in urban streams to decline during dry periods. 
The groundwater table is not replenished, as surface 
runoff during storms will carry water away that would 
otherwise infiltrate into the ground.

From a stormwater management perspective, we ini-
tially controlled runoff by detention practices that might 
mitigate downstream flood increases, but detention 
ponds, and even retention ponds (due to bottom sealing) 
have not resupplied water to groundwater. Infiltration 
practices are among the few urban practices that provide 
groundwater recharge at least as a byproduct.

Attempts to detect the effect of impervious surfaces 
on stream baseflow are very difficult due to the need for 
long-term data from watersheds where the hydrological 
record has existed prior to watershed development and 
extended throughout the development period. Too often, 
gauging stations are discontinued or are on watersheds 
so large that development on a subwatershed level will 
not show significant change. In addition, groundwater 

supply may come from an area outside of a subwater-
shed or from an area that has not been developed.

As a result, most of our understanding stems from 
a rational expectation that imperviousness reduces 
groundwater recharge, which then translates into re-
duced stream baseflow.

various influences on 
Stream base Flow

Transpiration, Evaporation, 
and Evapotranspiration

Transpiration, the process by which water from plants 
is discharged into the atmosphere as vapor, depends 
essentially on the same factors as those which control 
evaporation, namely air temperature, wind velocity, and 
solar radiation. Transpiration also varies with the species 
and density of plants and to a certain extent with the 
moisture content of the soil, in that a certain minimum 
amount of water must be available to the plant roots.

Evaporation is the process whereby liquid water 
becomes water vapor. It includes vaporization from 
water surfaces, land surfaces, and snow fields, but not 
from leaf surfaces.

Evapotranspiration, the combination of evaporation 
and transpiration, is the consumptive use of plants, or 

Figure 11-1: Two Common Types of aquifers

Source: Arc, 2003
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the total amount of water absorbed by vegetation for 
transpiration or building of plant tissue, plus evaporation 
from the soil. Evapotranspiration has a significant effect 
on water yield from a watershed. It has to be considered 
on a seasonal as well as an annual basis to allow a good 
understanding of fluctuation and total amounts.

Timing of Groundwater Response

The effect of land use change on watershed yield is 
not instantaneous. While the evaporated and runoff 
components may respond relatively quickly to a land 
use change, increased recharge to a groundwater system 
may not express itself as a corresponding increase in 
surface discharge for many years. The timing of effects 
of a large-scale land use change on watershed yield 
will be different throughout the range of groundwater 
systems within a watershed.

Timing is effected by both shape and profile of a 
groundwater system, and these two factors have signifi-
cant impacts on where surface discharge may occur in 
different land use scenarios. Another timing factor is 
the depth of unsaturated zone above the aquifer. This 
does not affect the equilibrium discharge conditions, 
but it will affect the timing of the response to recharge 
change, since aquifer heads will need to increase to a 
higher level before surface discharge can occur.

Predictors of groundwater response times are an 
essential part of predicting likely effects of land use 
change on low streamflow.

leakage

Storm drains and sanitary sewers can function in two 
different ways. On the one hand, they may intercept 
groundwater, convey it downstream, and thus reduce 
groundwater levels in the vicinity where the water was 
intercepted.

On the other hand, sanitary sewer pipes may augment 
groundwater by leaking into adjacent soil and elevating 
groundwater levels through continuous flow.

The same could occur if potable water lines leaked. 
Water supply systems may have significant influence on 
groundwater levels, because leakage from a pressurized 
water main would occur all of the time, not just during 
storm events.

Both of these situations are common in urban 
utilities and may to some degree offset impervious 
surface impacts.

Compaction

The issue of compaction is extremely important when 
considering infiltration and subsequent impact on base 
stream flow.

Infiltration of rainfall into pervious surfaces is con-
trolled by three mechanisms:

• The rate of entry of water through the soil/plant 
surface;

• The rate of movement of water through the 
vadose (unsaturated) zone; and

• The rate of drainage from the vadose zone into 
the saturated zone.

During periods of rainfall excess, long-term infiltra-
tion is generally the least of these three rates. The runoff 
rate after depression storage is filled is the amount by 
which the rainfall intensity exceeds the infiltration rate. 
The infiltration rate typically decreases during periods 
of rainfall excess. Storage capacity is recovered when 
the drainage from the vadose zone is faster than the 
infiltration rate.

The surface entry rate of water may be affected by 
the presence of a thin layer of silts and clay particles at 
the surface of the soil and vegetation. These particles 
may cause a surface seal that would decrease a normally 
high infiltration rate. The movement of water through 
the soil depends on the characteristics of the underlying 
soil. Once the surface layer is saturated, water cannot 
enter soil faster than it is being transmitted away, so 
this transmission rate affects the infiltration rate during 
longer events. The depletion of available storage in the 
soil affects the transmission and drainage rates, and the 
storage capacity of soils depends in turn on the soil thick-
ness, porosity, and the soil-water content. The effective 
porosity of the soil is again affected by many factors, such 
as soil texture, root development, soil insect and animal 
bore holes, structure, and presence of organic matter.

The infiltration of water into the surface soil is 
responsible for the largest abstraction of rainwater in 
natural areas. The infiltration capacity of most soils 
allows low-intensity rainfall to totally infiltrate, unless 
the soil voids become saturated or the underlain soil is 
much more compact than the top layer. High-intensity 
rainfalls generate substantial runoff because the infiltra-
tion capacity at the upper soil surface is surpassed, even 
though the underlain soil might still be very dry.]

Urban development increases runoff due to a number 
of reasons, including impervious surfaces, but urban soils 
may also be significantly compacted during the urban 
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development phase of land conversion. Soil compaction 
due to construction significantly reduces infiltration 
capacity of urban soils. For one, it will reduce the 
organic content of the surface layers, generally seen 
as a reduction of topsoil depth in a post-, compared 
to a pre-development condition. Also, urban land 
development generally involves massive site clearance 
of vegetation and movement of dirt with large areas of 
cut and fill, all of which require heavy earth-moving 
equipment that compacts soils. These areas, even veg-
etated, have significantly reduced ability to infiltrate rain 
into the ground, which further reduces groundwater 
recharge. In addition, the use of exotic plants over native 
vegetation may result in roots being shallower. Urban 
soils are very shallow to begin with, and the lack of 
penetration into the ground reduces infiltration rates 
further. A pre-development condition for a site may be 
forest with deep-rooted woody vegetation or meadow 
with shrubby plants that also have deeper roots. Prairie 
grasses have exceptionally deep roots that improve soil 
infiltration rates.

Percentage of baseflow 
versus Streamflow

A number of studies have discussed percentages of 
baseflow versus total streamflow. In all studies reviewed, 
the percentage of baseflow versus stormflow decreases 
as watershed imperviousness increases. That is not a 
surprising result, as impervious surfaces have profound 
effects on overland flow rates and volumes. But at 
the same time, a reduction in percentage of baseflow 
versus total streamflow does not necessarily mean that 
baseflows in a given stream are decreasing as a result of 
watershed development. It only means that a greater 
percentage of flow is now “quickflow” or stormflow.

The Auckland Regional Council study on the Oteha 
stream found the baseflow ratio reduced from 0.79 to 
0.4 between 1982 and 2002. But baseflow is highly vari-
able and shows no real trend. Rainfall variation in this 
study had a bigger influence than urbanization. There 
may be a lag effect where effects may be more rapid in 
high permeable materials such as sands or gravels.

Recognizing that watershed hydrology is determined 
by rainfall, land cover (which also affects evapotranspira-
tion), soils, slopes, and conveyance, a reduction in the 
percentage of flow that is baseflow may not necessar-

ily mean that baseflow itself is decreasing at all. There 
may be a reduction in evapotranspiration that allows 
a percentage increase in total streamflow as less is sent 
back to the atmosphere.

Trends would indicate the potential for decreasing 
groundwater recharge, but the effect has not been clearly 
defined. We know what level of recharge is necessary 
to maintain stream baseflow. What we do not know are 
the compounding factors or sources of other influences 
on groundwater recharge. Studies around the U.S. and 
New Zealand would indicate that there are situations 
where post-development baseflows are higher than pre-
development, which presents a problem with establishing 
recharge requirements.

Case Studies

There are a number of case studies that may provide a 
greater understanding of the baseflow issue.

north Carolina (Evett et al., 1994)

Baseflow and precipitation trends at U.S.G.S. gage sites 
were studied in four urban centers and surrounding 
rural areas. The flows in these areas decreased in recent 
years. While the results tend not to support the develop-
ment/reduced baseflow discussion, they did show that 
trends in precipitation alone cannot account for the 
decreased flow in urban and rural streams. Regional 
land use effects could be exerting some negative effect 
on the rural streams as well.

Explanations given in the study were the following:

• The urbanization effect on baseflow exists but 
may be too small to show up in the statistics.

• Some substrate types are less vulnerable to 
reduced groundwater recharge than others.

• The streams studied were large and of mixed land 
use. Factors outside the station area may have 
exerted an effect at the measuring point.

It was concluded from the study that there is some 
support for the theory that urbanization causes a decrease 
in low streamflows over time, but statistically, the results 
are inconclusive. It appears more likely that most small 
streams, both urban and rural, are experiencing decreas-
ing low flows over time to a greater degree than would 
result from decreasing trends in precipitation alone.
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long island, new york  
(Simmons and Reynolds, 1992)

This study and an earlier one (Simmons and Reynolds, 
1982) attributed the alteration of flow components to 
the installation of sanitary sewers for the conveyance of 
treated wastewater to tidewater, the routing of storm-
water directly to streams, and an increase in impervious 
surfaces throughout the watersheds. They reported as 
much as a 70 percent reduction in baseflow in streams 
draining Long Island between 1948 and 1985.

Upper Chattahoochee River basin, Georgia 
(Calhoon, Frick, and buell, 2003)

The baseflow component of total streamflow in 
Peachtree Creek has declined from approximately 50 to 
30 percent since continuous streamflow measurements 
began in 1958. Equilibrium in the baseflow decline does 
not appear to have been reached in this watershed, and it 
can be extrapolated that without any additional increase 
in urbanization, further declines in baseflow will occur. 
Conversely, baseflow components of total streamflow in 
Snake Creek and the Chestatee River, watersheds that 
had little to no urban development, have been more 
consistent over time.

An extrapolation done in the study shows that for 
each percent increase in impervious area, there is a 
corresponding decrease in baseflow of approximately 
2 percent.

It must be pointed out that the study did not actually 
look at baseflow level reduction but rather considered 
it as a percentage of total streamflow. The relative con-
tribution of baseflow to total flow was reduced, but no 
conclusions can be stated regarding actual reductions in 
stream baseflow as a result of urbanization.

Upper River Rouge Watershed 
(Richards and brabec, undated)

Analysis of discharge data from the Upper River Rouge 
at Detroit shows a gradual increase in baseflow and 
streamflow since 1932. The trend was consistent even in 
the late 1990s when the precipitation decreased over a 
three-year period. It is possible that changes in seasonal 
precipitation distribution account for some of this in-
crease in baseflow. Most of the recharge in a watershed 
occurs in the dormant season, particularly in the late fall, 

when evapotranspiration fluxes are low. Climate changes 
that increase the proportion of precipitation falling in 
the dormant season could increase baseflow with no ap-
parent increase in annual precipitation. Thus, if a drop in 
evapotranspiration is the cause of the trend, its decrease has 
to be related to either the presence of imperviousness or 
changes in the type and aerial extent of vegetation which 
are reducing the efficiency of evapotranspiration.

Another interesting possibility discussed is that climate 
changes have decreased the driving force for evapotran-
spiration over the study period. A decrease in evapotran-
spiration will increase the amount of water available for 
recharge. Annual potential evapotranspiration (estimated 
using the Thornwaite method) over the period of interest 
suggests that the driving force for evapotranspiration has 
not changed significantly. Total streamflow and surface 
runoff have increased significantly over the time period.

australia (zhang, l., et al., June 2003)

There have been a number of studies in Australia that 
estimate response of groundwater systems to changes 
in recharge that arise from land use changes. A primary 
emphasis of some of these studies is concern over expan-
sion of saline land surfaces and rising river salinities that 
occur in many parts of Australia.

In addition, Australia is a very dry climate, and other 
studies have considered the effects that large-scale af-
forestation has on the volume of streamflow and the 
associated water allocations. The impact of afforestation 
on mean annual flow is well known, but efforts have been 
underway to better understand its impact on seasonal flow 
or flow regime. It was found that blue gum plantations 
would significantly reduce low flow and hence increase 
flow variability. Results indicated that the maximum 
reduction in mean annual flow would be 8 percent for 
Lake Eidon and 14 percent for Goulburn Weir if all 
suitable areas were planted.

new zealand (Herald, 1989)

Monthly streamflow yields and flow duration curves 
for watersheds of pastoral, urban construction, and fully 
urbanized land covers were compared. Due to missing 
data, it was not possible to compare annual water budgets 
for the study watersheds. However, comparison of the 
area-specific yields for the periods for which data were 
available provided a useful index for the magnitudes of 
change likely to occur as urban development proceeds.
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Groundwater recharge was markedly reduced as 
a result of urban development. An index of monthly 
groundwater recharge showed substantial recharge in 
the pastoral watersheds during four months of the study 
period, but only limited recharge in the urban construc-
tion watershed during three months, and no recharge 
in the urban watershed. An intuitive assumption com-
monly suggested in the literature is that the reduced 
groundwater recharge subsequent to development leads 
to a reduction of low flows. However, although results 
of the study show an increase in total discharge and 
a decrease in groundwater recharge, low flows were 
also seen to increase in both frequency and magnitude. 
These findings may suggest that more sustained low 
flows result from the urban watershed responding more 
rapidly to lower-intensity and shorter-duration rainfall 
than pastoral watersheds.

General discussion

There is probably truth in both the assumption that 
infiltration to groundwater is reduced by urban impervi-
ous surfaces and that evaporative losses may be reduced 
since both interception storage and depression storage 
are often reduced by urban development. The net effect 
of these changes is commonly an increase in total runoff. 
When considering low streamflow or baseflow, the issue 
is one of prediction from a trend perspective.

This is an important issue, as designing for infiltration 
on a watershed basis may result in groundwater levels 
potentially being higher than during the pre-urbaniza-
tion period. At the same time, disregard for potential 
drop in groundwater levels due to urbanization may 
result in loss of perennial streams and their associated 
aquatic ecology.

The important point to recognize is that the two 
issues are not necessarily at the opposite ends of the 
“hydrological spectrum.” Through watershed-wide 
approaches, we can consider the variables that have the 
greatest effect on stream baseflows.

The historical approach of predominantly using wet 
or dry stormwater management ponds cannot address 
the issue. Any analysis of extending pond outflow dura-
tions will not address overall changes to groundwater 
recharge or discharge, because no stormwater ponds, 
no matter how large, can delay wintertime rainfall 
sufficiently for it to become summertime runoff. Yet 

exactly this magnitude of delay does occur under 
pre-development conditions, because far more of the 
precipitation is stored as groundwater than can ever be 
stored in stormwater ponds. This stored precipitation is 
also released from the groundwater much more slowly 
than from a pond. Therefore, we have to rethink our 
traditional approaches to stormwater management if 
we consider stream baseflow protection an important 
program issue.

The specific issues that seem to relate to variations 
of stream baseflow are:

• Watershed imperviousness;

• Compaction of soils;

• Loss of watershed evapotranspiration;

• Existence of significant natural recharge areas; 
and

• Leakage of water and sewer pipes.

With all that said and done, we need to recognize 
that there are adverse impacts to the urbanization of 
previously undeveloped land. If we are going to con-
tinue with traditional development approaches, we will 
lose many of those resources that attract us to a given 
location. If we can implement a stormwater program 
that addresses these items, stream baseflow impacts can 
be better predicted and designed for. 

Recommendations

When considering recommendations for an approach 
to low streamflow maintenance, we need to address 
the items mentioned in the General Discussion section 
of this chapter. In addition, there are obvious overlaps 
with other chapters, especially Chapter 8, Impact 
Avoidance. We have to recognize the value of natural 
site features, including existing vegetation, and protect 
those features.

Reduce the impact of  
Watershed imperviousness

Urban land use will continue to create and maintain 
impervious surfaces. Roads must shed water for safety 
reasons, and structures cannot leak. With that said, we 
can reduce the impact of those impervious surfaces 
through a number of different actions, including the 
following:
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Melbourne bioretention practice where total volume study was done

Example of an infiltration practice used for groundwater recharge

Disconnection of Impervious Surfaces 
from the Historic Drainage System

This approach would mean disconnecting roof runoff 
from the historic drainage system. The basic approach 
here is to reduce the efficiency of the stormwater 
conveyance system by slowing the water down and 
allowing greater contact with vegetation and soil.

Green Roofs

Green roofs are being considered much more as a 
mainstream practice than they have been historically. 
In the early 1980s, rooftop storage was a measure con-
sidered for detention of stormwater to reduce potential 
increases in peak flow. At that time, it was eliminated 
as a practice because roof leakage was a 
problem. Using an impermeable membrane 
in conjunction with better site control will 
reduce leakage concerns. A good design ap-
proach for green roofs can provide significant 
hydrological benefits for smaller storms and 
improve evapotranspiration potential.

Water Reuse

Water reuse is a good practice even if stream 
baseflow is not an issue. Use of roof runoff 
for water reuse reduces not only the total 
volume of stormwater runoff but also demand 
for public supply. Unlike evapotranspiration, 
which is very seasonal in benefit, water reuse 
provides benefits all year, as long as there is 
water use in a residential, commercial, or 
industrial property. Water reuse can be very 
beneficial on industrial properties where 
water is essential for day-to-day operations.

Bioretention Practices

Bioretention practices include rain gardens, 
filtration systems that use organic materials, 
swales, and filter strips. Studies have detailed 
volume reductions for these types of practices 
in the range of 20 to 35 percent, and a recent 
study in Melbourne detailed a 54 percent 
annual reduction of total runoff. That is 
a significant reduction in runoff volume. 
Bioretention practices can be used in very 

urban environments such as parking areas, or along 
roads as swales.

Infiltration Practices

In an urban environment, putting water into infiltration 
will help maintain groundwater recharge and take out 
some of the stormflow and pollutants, which provides 
multiple benefits. Infiltration practices are especially 
appropriate on small sites where total drainage to the 
practice is fairly small. Having more practices serving 
smaller drainage areas, rather than fewer practices 
serving larger ones, is desirable, as clogging may reduce 
overall effectiveness and total clogging of one or more 
systems is not as critical if there are more practices 
serving the same property. In addition, when imple-
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menting infiltration practices, it is important to put 
a greater effort into providing infiltration in recharge 
areas and less effort into discharge areas. There is still 
concern about long-term performance of infiltration 
practices, and an aggressive program of site inspection 
and maintenance is necessary to ensure that proper 
maintenance is accomplished.

It is important that all of the above practices be used 
in a “treatment train” approach to protecting stream 
baseflow. Possibilities for a reduction of “effective” 
imperviousness exist on any new development and 
can often be considered cost-effectively as a retrofit. In 
Auckland, a number of industrial sites have instituted 
water reuse on sites that are completely impervious, 
and benefits include reduced water charges for plant 
operation in addition to reduced stormwater quantity 
and quality concerns.

Minimize the impact of Soil Compaction

The easiest way to reduce soil compaction is to keep 
construction equipment off site areas that are to be 
left in a natural state. That is often not possible due to 
maximum development for profit margins. Still, there 
are a number of ways in which this concern can be 
addressed and soil permeability improved:

1. Where cuts or fills of at least two feet are 
intended to facilitate site development, the ex-
pected permeability of the soil may be reduced. 
Stormwater management computations that 
detail post-construction hydrology should use a 
modified approach to soil classifications.

Revegetation of steep slopes and footprinting house 
locations in a development to minimize surface runoff

Example of a porous block parking area

2. In areas of significant site disturbance, and 
where there is less than two feet of cut or 
fill, soil classifications are not modified, but 
the approved site permit should contain a 
construction requirement that significantly 
disturbed soils in areas where those soils 
remain pervious should be chisel-plowed. 
Chisel-plowing will break the surface 
crust of the disturbed soil and allow for a 
greater infiltration rate. This would provide 
a good foundation for the placement of 
topsoil and prevent slippage of the topsoil 
on slopes that become saturated.

3.  Use of soil amendments (compost, poly-
acrylamides) or otherwise modifying soil 
structure and chemical characteristics is 
becoming more popular. At present, there 
is little information to quantify benefits or 
problems with their application.

4.  Rather than using a minimum depth of 
topsoil that is stockpiled and disposing of 
the rest off-site, the depth of topsoil that 
is retained on site should be maximized. 
This topsoil can act as a sponge during 
rainfall. One good requirement would 
be to maintain, to the extent possible, the 
same volume of topsoil on a property 
post-development that existed prior to 
development.

5.  Woody vegetation should be planted in 
open space areas to improve root depth 
penetration. There will be a period of time 
when compacted soils reduce permeability, 
but long-term benefits will be obtained.

0040015



FUNDAMENTALS OF URBAN RUNOFF MANAGEMENT11-290

Maintain Watershed Evapotranspiration

In a number of places in this manual the value of 
vegetation has been stressed. Maintaining evapotranspi-
ration in a watershed is an effective balance to prevent 
increases in groundwater levels. For years, people have 
been planting willow trees in areas of high water 
table to reduce groundwater levels. Native vegetation, 
deeper roots, protection of existing woody vegetation, 
or planting more vegetation all provide a wealth of 
benefits, including seasonal drawdown of groundwater 
and maintaining a balance for groundwater recharge. 
The above-mentioned Australian study on afforestation 
shows that woody vegetation can have a significant im-
pact on baseflow. Those study results can be considered 
in an urban context where woody vegetation has been 
removed and groundwater levels could increase.

leave areas of Significant Recharge natural

In every watershed, there are areas where significant 
groundwater recharge occurs. In general, these areas are 
away from stream channels but not situated on steep 
slopes. They are sandy soils and sandy loam soils that 
have high infiltration rates. In existing wooded areas, 
these soils act as a sponge for any rainfall that lands on 
them. Before development occurs in a given watershed, 
watershed planning should detail environmentally sensi-
tive areas that include areas of significant groundwater 
recharge. Those areas should be targeted for limited 
growth and site disturbance. Watershed areas with 
limited recharge capability would be more suitable for 
higher levels of site disturbance and development.

Prevent Water and Sewer Pipe leakage

Older water supply and wastewater pipe systems cer-
tainly leak. Design criteria for both also have a factor 
of safety for pipe sizing that accounts for infiltration 
or exfiltration. Newer construction techniques can 
minimize that historic leakage problem, but this is only 
done on an emergency basis or where pipe systems must 
be upgraded to account for increased demand.

Wastewater systems are in the unenviable position of 
having exfiltration concerns when the pipe is above the 
water table and infiltration concerns when it is adjacent 
to a stream and in the water table. As a result, there is 
both the potential to augment groundwater flows and 
to reduce groundwater levels.

The actual impact of this is not expected to be 
significant. If you assume 10 houses per hectare with 
each house using 200 m3 of water per year, and there is 
a 20 percent leakage of water into the ground, monthly 
increases are expected to be only 3 mm over those 
generated from inputs of rainfall. This is a negligible 
increase that would be expected to have a limited effect 
on groundwater levels.

Concluding Comments

One very important point in considering stream 
baseflow is the need for planning from a watershed 
perspective. The protection of, for example, a sensitive 
trout or salmon stream can only be achieved if it is 
considered entirely from a watershed perspective. Many 
program priorities can be addressed by a standardized 
approach that incorporates impact avoidance principles. 
Protecting stream baseflows will rely to some degree on 
these principles, but it will also require fairly detailed 
land use considerations if the goal of stream baseflow 
maintenance is to be achieved.

The bottom line of the discussions presented in 
this chapter is that we need more information in more 
areas to be able to make predictions for the impact of 
development on stream baseflow. We do not even have 
a clear understanding of whether stream baseflow will 
increase or decrease. There is certainly an expectation 
that stream baseflows will decrease with increasing 
watershed imperviousness, but existing studies cannot 
verify whether that is true.

We cannot expect people to pay thousands of dol-
lars to implement practices that may provide a stream 
lowflow benefit but may also have little value or even 
increase groundwater levels above the pre-development 
one.
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The complexity of urban runoff quality and quantity 
problems has been documented and discussed through-
out this book. This chapter discusses the benefits, 
challenges, and technical requirements of using a 
watershed-based approach to address these problems 
and to manage urban runoff in a truly comprehensive 
manner. To accomplish this, the chapter presents the 
following topics:

• What is a watershed?

• What is watershed management?

• Why use a watershed management approach to 
manage urban runoff?

• Which aspects of urban runoff can watershed 
management address?

• What are the technical and program require-
ments of watershed management?

• What challenges and difficulties can be expected 
when utilizing a watershed-based approach?

The chapter also includes information on the 
development of total maximum daily loads (TMDL), 
a federally mandated, watershed-based approach to 
addressing water quality problems along specific water 
bodies. The chapter concludes with a look at what 
future watershed management efforts may encounter 
and address.

As with many of the topics presented in the original 
1994 Fundamentals of Urban Runoff Management, much 
has been written regarding watershed management over 
the last 11 years. This growth is expected to continue 
and even accelerate in the future due, in part, to the 
almost limitless range of problems and solutions that 

could be addressed through a watershed-based approach. 
A recent Internet search for information on “watershed 
planning” returned over one million hits.

Not surprisingly, EPA has a number of guidance 
documents available on watershed management, in-
cluding the website www.epa.gov/watertrain, which 
provides online training in a variety of watershed 
management issues. The site includes a number of topics 
including watershed change, analysis and planning, wa-
tershed ecology, and watershed management practices 
and community issues. It serves as an excellent starting 
point to acquire a greater understanding of watershed 
management issues.

In light of this vastly greater amount of information, 
it is not the purpose of this new chapter on watershed 
management to simply repeat or cite information that 
is readily available from others. Instead, the chapter 
will discuss those watershed management issues that, 
in general, have not been considered or addressed by 
either researchers or program managers. These discus-
sions will seek to identify not only the benefits of 
watershed-based runoff management planning but also 
the short- and long-term commitments that must be 
made to develop an effective watershed plan that will 
not diminish in value or effectiveness over time. Clearly, 
watershed-based approaches have proven to be essential 
components of successful stormwater management and 
resource protection programs. Identifying not only the 
benefits but the challenges associated with watershed 
management in this chapter should increase the number 
of successful watershed management efforts.

C H a P T E R  12

Watershed Management 
approaches
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What is a Watershed?

A watershed is a geographical area from which storm-
water runoff, and the pollutants and other materials 
borne by that runoff, drain to a down gradient central 
collector such as a stream, lake, or estuary. As such, 
a watershed is often named for the water body that 
conveys this runoff at the outlet. The term watershed 
means just that – an area of land that, from rainfall, 
produces or “sheds” water in the form of runoff and 
delivers it to a specific point. Figure 12-1 shows a 
series of watershed maps: the first details ephemeral 
and perennial streams, the second shows intended land 
use, and the third shows riparian cover and locations 
of stormwater wetlands.

A watershed’s size is in part defined by the topog-
raphy of the surrounding land and upon the location 
chosen as its outlet. Often the latter reflects a point 
where runoff rates and/or sediment or other pollutant 
loadings need to be computed. Depending upon the 
resultant size, a watershed may also be described as 
a drainage area or catchment, although these terms 
normally apply to areas smaller than those typically 
considered watersheds. As the larger of these areas, 
watersheds can be considered to be comprised of a 
collection of drainage areas, catchments, or subwater-
sheds. A watershed may alternately be referred to as a 
basin, particularly by federal agencies such as the U.S. 
Army Corps of Engineers. Whatever term is used, the 
general concept remains the same: When a raindrop falls 
within a watershed and produces runoff, that runoff will 
ultimately pass through the watershed’s outlet.

What is Watershed Management 
and Why Should it be done?

If the goal of an urban stormwater runoff manage-
ment program is to address a runoff-related problem 
or protect a water resource at a particular location, 
and a watershed represents the entire area of land that 
contributes runoff to that location, using a plan that 
addresses the problem or protect the resource that is 
based upon managing runoff over the entire watershed 
is a technically sound strategy. By basing the plan on the 
entire watershed rather than a single location or portion 

   Figure 12-1: Watershed Maps Showing (From Top) 
Stream networks, land Use and Riparian 
Corridors, and Stormwater Practices
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within it, all of the relevant factors contributing to the 
problem can be included in the planning process. In 
addition, this approach increases the number of potential 
solutions to the problem or threat.

This logic can be used to both describe what 
watershed management is and why it should be 
pursued. Basing urban runoff management decisions 
on the entire watershed provides a flexible framework 
for considering and integrating all pertinent factors 
and resources into both the analysis of runoff-related 
problems and threats and the development of their 
solutions. Watershed management also allows multiple 
problems to be prioritized and multiple solutions, 
including their development, implementation, and 
funding, to be sequenced in the most efficient and 
effective manner. And where alternative solutions exist, 
watershed management provides the framework by 
which they can be comparatively evaluated using the 
broadest set of factors.

Similarly, if a regulatory, policy, or program ap-
proach to a problem or threat is considered to be 
the most effective solution, watershed management 
offers the most comprehensive and effective means by 
which such solutions can be identified, developed, and 
implemented. Such results cannot be achieved using a 
localized, piecemeal, or site-specific approach. As previ-
ously discussed in Chapters 1 and 2, this is particularly 
true of the EPA’s TMDL approach which defines the 
pollutants of greatest concern and then uses regulations 
and discharge permits to achieve required pollutant 
load reductions from dischargers. Such a result can be 
achieved only through a watershed-based analysis and 
implementation effort. 

In light of all the above information, it may be more 
intriguing to ask why watershed management should 
not be done rather than why it should be.

Watershed-based urban stormwater management 
continues to expand, a trend that is expected to con-
tinue in the future as more runoff-related issues are 
identified and our watershed management skills and 
databases increase. The next section of this chapter will 
discuss those urban runoff- and water resource-related 
areas that either should or could be addressed from a 
watershed management perspective.

The Watershed 
Management Universe

Runoff Quantity Considerations

Runoff quantity impacts have been addressed with a 
watershed management approach for several decades. 
Watershed managment was initially used to control 
or reduce flooding, but now is commonly employed 
to control development-induced impacts caused by 
increases in pollutant loading, peak runoff rates and 
volumes. Such controls have been achieved through 
structural, nonstructural, and regulatory measures. The 
various watershed management plans described in detail 
in Chapter 10 are all examples of this proven use of 
watershed management.

More recently, watershed management tools have 
been increasingly used to investigate how to protect 
stream channels from erosion due to the increased 
runoff volumes resulting from watershed development. 
Many questions regarding the mechanisms by which 
such erosion occurs and the runoff controls required 
to prevent it, remain unanswered and further research 
and analysis are needed. Nevertheless, there is growing 
consensus that a stream channel’s physical structure 
can only be protected if watershed development is 
designed to occur without causing significant change 
in watershed runoff rates and volumes. Such results are 
the fundamental goal of the newer low impact design 
approaches discussed in detail in Chapter 8. Developing 
the site design strategies, measures, and requirements 
necessary to achieve these results can clearly best be 
done on a watershed-wide basis. Attempting to develop 
and implement them on a site-by-site basis will be far 
less successful, and in many cases will not work.

Runoff Quality Considerations

Water quality problems and threats are also best ad-
dressed on a watershed basis. This approach can not 
only best identify the overall extent and severity of the 
problem or threat, but it also has the greatest potential 
to identify all of the relevant sources or causes. For 
example, if downstream water resource protection 
damage is the problem, such as in the Chesapeake 
Bay and Puget Sound runoff management programs, 
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watershed-based studies are necessary to determine 
all causes of degradation. Once such a determination 
has been made, the same watershed-based framework 
can be utilized to develop a comprehensive range of 
structural and nonstructural solutions, oversee their 
implementation, and administer their financing, opera-
tion, maintenance, and/or enforcement.

Addressing the causes or sources of runoff quality 
problems can be used to further illustrate the power 
of watershed management and its advantages over a 
limited, site-by-site or piecemeal approach. For example, 
watershed-based studies of the Upper Waitemata Har-
bour in New Zealand (NIWA, 2004) demonstrated how 
a single sub-watershed discharging to the harbor estuary 
accounted for virtually all of the zinc that was damag-
ing this important aquatic resource. This knowledge 
will allow the development of a focused zinc control 
program in the subject watershed only, thereby avoiding 
the considerable time, effort, and other resources that 
would have been wasted developing and implementing 
similar controls throughout all of the estuary’s water-
sheds. Furthermore, the framework established by this 
watershed management approach can further be used 
to determine the optimum combination of structural, 
nonstructural, and regulatory solutions to address the 
zinc problem. Once again, such results can only be 
achieved by utilizing a watershed-based approach.

Wastewater Considerations

Watershed management principles and capabilities 
can be extended to address both wastewater and water 
supply issues. This applies to both combined sewer 
overflows (CSOs) and combined sewer systems (systems 
where both sanitary and stormwater are conveyed to a 
plant for treatment). In both cases, a watershed-based 
approach is essential to addressing runoff quality or 
water body impacts. In the case of a CSO, segregating 
stormwater from wastewater would eliminate the 
discharge of untreated wastewater into the receiving 
system. As for combined sewer systems, separation of 
wastewater from stormwater would then allow smaller 
stormwater flows to discharge untreated where they 
would have gone to a wastewater treatment plant. Very 
clearly, prioritization needs to be made on water quality 
issues when combined sewers are considered. In addi-
tion, it is absolutely necessary to include consideration 
of combined wastewater systems in a watershed-based 

context if the goal is downstream water resource 
protection. If funding is limited to a given level, a 
greater return on the expenditure may be realized by 
prioritizing separation of combined systems ahead 
of implementing nonpoint source controls on urban 
area runoff. Such decisions can only be made using a 
watershed-based approach.

Similarly, the use of separate wastewater systems 
is important when considering watershed manage-
ment. The frequency and volume of overflows from a 
combined sewer system may have a significant effect 
on receiving water quality. If the combined wastewater 
and stormwater system is so undersized due to both 
system age and ongoing watershed urbanization that 
damaging overflows occur on a frequent basis, upgrad-
ing the combined sewer system to reduce the frequency 
of such overflows may in fact be the best approach to 
improving receiving water quality. New development 
or redevelopment in such a watershed may still have 
stormwater requirements placed on them, but the 
expenditure of public funds would target the combined 
sewer system upgrade. Once again, such solutions can 
only be identified and developed through watershed 
management.

Water Supply Considerations

There are also situations where continuing watershed 
urbanization can have significant water supply impacts 
and where a watershed management approach can best 
be used to address them. For example, if current public 
water supplies are inadequate and the expansion of the 
system is either infeasible or too expensive, the new 
development will need to rely on on-site groundwater 
sources of potable water. At such developments, both 
groundwater recharge to increase the supply of water 
and water reuse to reduce its demand will help to ensure 
the success of this water supply strategy.

In addition, both water reuse and groundwater 
recharge can not only be a valuable water supply tool 
but they can also reduce development site stormwater 
runoff volumes. For example, approximately 60 percent 
of average annual residential water use is for toilet, 
laundry, and outdoor use. If the water needed for these 
activities could be obtained from roof runoff that was 
captured and stored, it would be removed from the 
stormwater drainage system. Such reuse then becomes 
a volume reduction practice in addition to reducing 
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reliance on potable water. Runoff volume reductions 
can also be achieved if a portion of a development’s site 
runoff can be recharged into the groundwater.

The effectiveness of such practices can best be 
evaluated through a watershed management approach 
that includes consideration of both public water 
supply and stormwater management needs. Such a 
watershed-based approach could then include cost 
considerations to determine whether such on-site 
measures could effectively replace the need to expand 
off-site public sources. Benefits of water reuse can 
become even greater for commercial or industrial sites 
which traditionally use significant amounts of water. 
The historic provision of cheap, high-quality water 
has limited consideration of water reuse in the past, 
but the additional need to consider volume reduction 
practices on a stormwater program should lead to 
greater consideration of water reuse in the future. This is 
only possible if the issue is considered from a watershed 
management perspective.

Watershed Management as a 
Means to Managing Growth

Historically, stormwater runoff impacts have often 
been considered as simply the effects of land develop-
ment and watershed growth that can be addressed 
through management practices after such growth has 
been planned. This is based on the expectation that 
stormwater management practices can be relied on to 
adequately mitigate the effects of almost any type and 
degree of watershed development. This expectation 
has led many planners to exclude considerations of 
stormwater management capabilities and limitations 
from land development and growth decisions and to 
include them in the planning process only as a response 
to those decisions. However, recent studies, including 
those detailed in earlier chapters of this book, have 
highlighted the limitations of stormwater management 
and have demonstrated that adverse, long-term impacts 
on receiving waters due to watershed development can 
occur despite the level of stormwater management 
controls applied to that development. In such cases, 
the abilities and limitations of stormwater management 
practices must be considered an integral part of land 
development and watershed growth decisions and not 
simply turned to as a response after the fact.

In addition to the specific examples described in the 
research, there are general examples that highlight this 
problem. For example, the headwaters of a watershed 
have very steep slopes that significantly reduce the 
range of effective stormwater management practices 
that may be used to address the impacts of develop-
ment. In other portions, clay soils may preclude the 
use of infiltration or other runoff volume management 
practices that would ordinarily be expected to prevent 
increases in runoff volume. Or conversely, highly 
permeable sandy soils in any area may achieve signifi-
cant aquifer recharge and should be left undisturbed 
rather than built upon and mitigated by stormwater 
management measures that cannot achieve the same 
long-term recharge as the existing, natural systems. 
If such stormwater management factors are not 
identified and considered during the development of 
master plans, zoning ordinances, and other land use 
planning processes, the final development types and 
levels authorized by those processes may have adverse 
impacts that exceed the capabilities of the available 
stormwater management practices. However, if such 
factors are identified and included in the land use 
planning process, such impacts can be avoided through 
the selection of development types, levels, and loca-
tions that can be controlled by available stormwater 
management measures. Unfortunately, land use and 
development decisions are often reached without 
regard for stormwater management possibilities and 
constraints. This can lead to land use decisions that will 
have severe and even irreversible impacts that could 
have been avoided.

During land use planning efforts for a given 
watershed, decisions should be made as to what level 
or degree of development, if any, can be allowed to 
occur with a reasonable expectation that the available 
stormwater management practices in the watershed 
will be able to manage the resultant adverse stormwater 
impacts. Only those development levels and types that 
are controllable by available stormwater management 
practices should be allowed in the watershed and 
included in the watershed’s land use plans and regula-
tions. Such land use planning and regulation decisions 
can only be made through a watershed management 
approach.

Finally, the watershed management approach 
provides planners and regulators with both the op-
portunity and framework to combine stormwater 
management considerations with other traditional land 
use planning factors, such as:
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• Wetlands;

• Floodplains;

• Existing vegetation;

• Soils;

• Slopes;

• Riparian corridors;

• Historic or cultural sites; and

• Terrestrial ecology and landscape form.

Using new development to 
address Retrofit needs

Typically, the selection of required stormwater manage-
ment practices for a proposed land development is based 
only on preventing the adverse runoff impacts of the 
development itself. While this may prevent a worsen-
ing of existing runoff quantity and quality problems, 
it does not address already existing quantity or quality 
problems in the watershed and its water bodies. Ad-
dressing these problems typically requires retrofits in 
existing developed areas. However, due to a number of 
factors, including lack of available space, higher property 
values, and greater design and construction constraints, 
stormwater retrofits can be very difficult, expensive, and 
disruptive to implement.

However, watershed management planning can 
provide both land developers and runoff program 
managers with the tools and framework to incorporate 
retrofit requirements into the design of a proposed 
development’s on-site stormwater management 
practices. While this will typically require a larger 
sized practice or a greater number of practices to be 
incorporated into the proposed development’s design, 
many of the design and construction complexities 
normally encountered in retrofits can be avoided. In 
addition, design and construction of a single, larger 
on-site stormwater management practice can usually 
be achieved with less cost and required land than a 
standard on-site practice combined with a separate, 
off-site retrofit practice. While the program would be 
responsible for compensating the developer for the 
extra design, construction, and land costs of the larger 
practice, the watershed management approach could 
also serve to establish a watershed stormwater utility or 
other assessment program that could be used to generate 
the required compensatory funds.

While combining retrofit measures with those 
required for new land developments can appear to be 
a logical and effective way to address existing runoff 
and water resource problems, the decision to do so 
can be very complex and require consideration of 
many on-site, off-site, and program-related factors. 
However, it can be seen that such decisions can be much 
better supported by a watershed-based urban runoff 
management program than one based upon individual 
development sites.

In conclusion, an effective urban runoff management 
program must be pragmatic and based on technically 
sound data and definitive objectives. The program not 
only needs to be aware of the required improvements, 
but where are how those improvements can best be 
accomplished. This is especially true in an existing 
urban environment where retrofit options are limited 
and expensive. These need-to-know answers can best be 
obtained through a watershed management approach.

Watershed Management 
decisions and Considerations

While extolling the capabilities, benefits, and even 
virtues of watershed management may not require a 
significant commitment of time, money, and effort, 
developing and operating an urban runoff manage-
ment program based upon a watershed management 
approach certainly can. This is not unusual, since the 
aspects that yield the most comprehensive and benefi-
cial outcomes, whether they are programs, structures, 
products, services, or relationships, are usually those 
that require and receive the most input. Nevertheless, 
it would be helpful at this point to review some of the 
important decisions and commitments that must be 
made to achieve an effective and efficient watershed 
management program. These range from issues that 
must be addressed both prior to and following program 
startup. Unfortunately, there have been far too many 
instances where a watershed study was completed and 
then put on a shelf and never touched again. There are 
a number of issues that need to be considered before 
going down the watershed management path.
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Watershed Model Selection

As discussed in detail in Chapter 2, the actual process 
of converting rainfall into runoff is extremely complex.  
This complexity increases when one begins to include 
not only the rate or volume of runoff but also pollut-
ant loadings and impacts to water resources. In light 
of these complexities, the actual physical processes are 
replaced with mathematical equations and models that 
are used to predict the results or outcomes of the real 
processes under various conditions, assumptions, and 
constraints. Such models may be based upon a single real 
or hypothetical rainfall-runoff event or a long, continu-
ous series of actual events based upon a similarly long 
event data record. Since the equations and algorithms 
that a model is based upon are only approximations of 
the actual rainfall-runoff processes, the results of actual 
runoff events are typically needed to adjust and check 
or, as modelers say, calibrate and verify the model’s 
predictions in order for it to be reliable.

Typically, the complexity of the actual processes also 
limits the scope or predictive capabilities of rainfall-run-
off models. While large advances in model theory and 
computing power have been made in recent years, along 
with advances in the range and precision of available 
databases, there are still relatively few computer models 
that even attempt to simulate more than a few rainfall-
runoff processes or parameters. Those that do sometimes 
suffer from the effort to predict only a limited range 
of parameters. For every broad-based computer model 
that can predict a large range of parameters, there are 
easily a half dozen more narrowly focused models that 
can more accurately predict a specific parameter in 
that range.

Due to the amount of data that must be processed 
and the number of equations that must be solved, 
virtually all rainfall-runoff models are run or exercised 
(another modeling term) on computers. In addition, 
virtually all watershed management efforts require the 
use of one or, at times, multiple computer models in 
order to accurately and efficiently analyze all of the 
pertinent factors, processes, and conditions. As a result, 
selection of the appropriate computer model or models 
is one of the most important decisions associated 
with watershed-based runoff management. And since 
model selection typically occurs in the earlier phases 
of the process, there is generally a limited amount of 
watershed, resource, or problem information available 
to base model selection on. As a result, successful 

watershed modeling efforts are typically performed 
by those with prior knowledge of a particular model’s 
capabilities, requirements, and limitations and extensive 
experience in its use.

In selecting a computer model for a watershed 
management plan or program, the selection process 
should be relatively straightforward. Based upon a desire 
to produce the best possible plan, the selected model 
should be the one that produces the best results. The 
difficulties, however, come in defining what constitutes 
‘best’, a quality that can be measured from several dif-
ferent reference frames. Some of these include:

• applicability and accuracy of predictions – The 
selected model must be able to predict the 
answers or outcomes required by the watershed 
plan with the required level of accuracy. If, for 
example, the goal of the plan is to reduce annual 
TSS and nutrient loadings in runoff, the model 
must be able to predict these parameters in this 
time frame.

• Soundness of model theory and equations – While 
the accuracy of model predictions can be 
checked to some extent against real event data, 
such checks are usually limited to a relatively 
narrow range of parameter values and input 
conditions. Therefore, they cannot be solely 
relied upon in judging a model’s accuracy. The 
model’s theoretical basis, assumptions, equations, 
and algorithms must all be scientifically sound, 
reliable, and defensible.

• Extent, availability, and cost of required input data 
– In watershed modeling, data needs can be 
measured both in terms of the cost required to 
obtain it and the relative value of the results it 
produces. With regards to required data, model 
selection must begin with consideration for 
overall data acquisition costs in order to ensure 
that such costs are compatible with the overall 
watershed management plan budget. Next, 
the relative value of such an expenditure must 
be evaluated to determine if the value of the 
results produced by the acquired data is worth 
the cost of acquisition. At this point in the 
model selection process, model input data can be 
considered an investment in the model’s output. 
Is the cost of the investment in obtaining the 
required data worth the value of the answers 
returned by that investment? Unfortunately, 
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many well-intentioned modeling efforts are 
thwarted by excessively high data acquisition 
costs or diminished by the lack of value produced 
by that expenditure of program or plan funds.

• Model familiarity and ease of use – Of these two 
model selection factors, model familiarity may be 
the most important, since a modeler’s familiar-
ity with a particular model is usually reflected 
in the ease with which they use it. However, 
model familiarity does not only pertain to data 
acquisition and input requirements, model 
operating commands, and output options and 
review procedures. It also includes knowledge 
of a model’s capabilities, limitations, computer 
requirements, operating bugs, accuracy, preci-
sion, and flexibility, as well as the ability, effort, 
and techniques required to efficiently calibrate 
and verify it. In other words, model familiar-
ity may be described as the ability to know 
whether a model’s predictions are acceptably 
accurate and, when they are not, to know how 
to improve them. Ease of use should also not 
solely be considered in terms of the number and 
simplicity of operating commands. Since most 
watershed-based rainfall-runoff models require 
a significant amount of geographic data such as 
subwatershed sizes, land uses and land covers, soil 
characteristics, slopes, and pollutant loadings, data 
input can involve considerable effort unless it can 
be automated. Similarly, model output analysis 
can be cumbersome and costly unless the model 
includes sufficient analytical tools, or results can 
be easily exported to other analytic software.

From the above, it can be seen that the best model 
for a watershed management plan or program is the 
optimum combination of capability, accuracy, data 
needs, ease of use, and past experience. In more general 
terms, the best model can be seen to be the one that 
meets output needs without being overly complicated 
or data-intensive.

Finally, it should be noted that, while model selection 
typically occurs near the start of a watershed manage-
ment effort, it should not be the first activity. Too many 
watershed studies or management plans have begun 
with model selection, followed by a determination of 
the study’s goals or required answers. In such cases, the 
answers sought by the study end up being determined 
by the model’s capabilities. Instead, the goals, objectives, 
and desired answers should be determined first, followed 

by the selection of the best or most appropriate model 
capable of achieving them.

data needs

Closely linked to model selection is the data required 
to drive the model or to achieve the level of accuracy 
that is needed for a required or desired output. As 
noted above, data acquisition can be an extremely 
time-consuming and expensive component of the 
overall watershed planning effort. It is essential to know 
the data needs of a specific model before initiating 
the watershed modeling effort. Questions need to be 
answered regarding the general availability of required 
data and how time-consuming and costly its acquisition 
will be.

Typically, types of required watershed model data 
include the following:

• Rainfall;

• Topography;

• Watershed boundaries;

• Soil and subsurface characteristics;

• Existing and future land use and land cover;

• Runoff conveyance systems and outfalls;

• Wastewater overflow locations and details;

• Existing stormwater management structures;

• Existing water quality data;

• Groundwater levels; and

• Receiving water conditions and characteristics.

In performing the watershed study or analysis, it 
may be necessary to link watershed conditions with the 
receiving water responses to determine the effective-
ness or benefits of various stormwater management 
or treatment options. This can be a complex process 
that may require significant receiving water data from 
which to predict results. For example, in Figure 12-2, 
samples of sediments in estuarine areas of the Waitemata 
Harbour and Manukau Harbours in Auckland, New 
Zealand were first obtained to provide historic rates of 
accumulation of metals over time. Then toxicity levels 
were determined along with trends toward increas-
ing toxicity over time. Figure 12-3 shows changes 
in zinc and lead over time. Both figures demonstrate 
the concern that must be given to reducing zinc and 
copper levels in urban stormwater. Failure to imple-
ment a zinc and copper reduction program will cause 
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environmental problems in the future. The second figure 
also shows the reduction in lead in urban stormwater, 
which probably relates to elimination of lead in gasoline. 
Based on this information, watershed modeling of the 
pollutant inputs lead, zinc, and copper was used to both 
predict future impacts and assess the ability of various 
stormwater management practices, including source 
control and runoff treatment measures, to prevent them. 
This modeling effort was then used to determine the 
level of pollutant reduction needed to alter the rate of 
pollutant accumulation in the harbors. While this was a 
very expensive modeling approach, it was justified first 
by the need to reduce or reverse pollutant concentra-
tions in bottom sediments and second by the fact that 

the model could also be used to identify the necessary 
pollutant control approaches and implement them in a 
cost-effective manner based upon derived benefits.

data accuracy

Modeling in general and watershed modeling in par-
ticular are only as good as the data used in the model. 
Input data errors can cause significant errors in model 
output. Since these model outputs could result in the 
expenditure of millions of dollars for implementation 
and additional millions for subsequent operation 

Figure 12-3: Consideration of zinc, lead and Copper in a Receiving Environment Showing Concentration Changes over Time

Figure 12-2: Sediment Sampling Program for Waitamata and Manukau Harbours
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and maintenance, input data must be accurate if such 
amounts are to be well spent. Required input data 
accuracy can be determined by the extent to which its 
variation will affect model results.

From a review of past watershed modeling efforts, 
certain types of model inputs that require improved 
accuracy have been identified. These include unit runoff 
pollutant loadings for various land uses and pollutant 
removal performance data for various stormwater treat-
ment practices. Available data for these two key model 
input parameters are highly variable and, as a result, 
can usually only be relied upon to make planning level 
decisions. Land use loading data is particularly variable 
and can be read interpreted differently by different 
people. Experience is the best guide in determining 
unit loadings for various land uses, so it is important to 
involve experienced individuals in this component.

In addition, the lack of common input data collection 
and reporting protocols has meant that much data is not 
transferable from one watershed study to another. While 
this situation has been improving recently, it should still 
be considered indicative of general watershed study 
conditions. The American Society of Civil Engineers 
(ASCE) Stormwater Database (www.bmpdatabase.org) 
is a good start in terms of a consistent protocol for col-
lection of performance data for various practices. At the 
present time, its data should be considered preliminary, 
and practices such as constructed wetlands will have 
variable performance data depending on location.

Another area where input data is extremely limited 
is the combined effect of runoff treatment practices 
arranged in series and the performance benefits that 
can be gained by that approach. Many stormwater 
management programs, publications, and experts have 
promoted this stormwater “treatment train” approach 
for many years. However, we still have only a general 
understanding of the performance of such an approach, 
and while we believe in its quality, we need more 
quantitative information to gain a better understanding 
of it, particularly for modeling purposes.

a Stepwise approach Toward 
Comprehensive Results

It is unrealistic to expect to solve all runoff and water 
body quantity and quality problems through a watershed 
management process in the short term. Improvements 
to actual runoff and receiving water conditions will 

generally require an iterative process. However, this 
reality does not prevent significant progress being made 
in the short to medium term as priorities are identified 
and addressed through watershed management efforts. 
Additionally, a long-term vision for watershed-based 
stormwater management needs to be identified.

Furthermore, since large-scale land development 
activities have occurred for at least the last century in 
many urbanized areas, it may similarly have taken a 
hundred years for receiving waters to reach their present 
impacted condition. Therefore, it appears reasonable 
to expect that it will take considerable time for these 
waters to show significant recovery. For example, many 
older urbanized areas may still have galvanized metal 
roofs that, until replaced with a more runoff-neutral 
material, will continue to be a significant source of 
zinc to a receiving water and its aquatic environment. 
Sources of such pollutants need to be identified and 
strategies developed to address them. Some strategies 
may be placed in the ‘too hard’ basket for now and dealt 
with in the future, while others can be addressed im-
mediately, depending on their relative importance and 
the availability of funding. Once an overall watershed 
management plan has been developed, an implementa-
tion strategy must be developed with public input to 
determine the degree to which improvements can be 
made and when.

Throughout this overall development and imple-
mentation period, small steps can be taken to make 
improvements or reduce the rate of system decline. 
While such steps are being taken, more information 
on both impacts and planned solutions will become 
available, along with new tools or approaches that may 
augment already identified actions. In other words, it is 
important to continually take manageable steps toward 
comprehensive watershed management and not delay 
the entire process by placing things in the ‘too hard’ 
basket. An initial, limited watershed management effort 
can provide information on the magnitude of a runoff 
or receiving water problem as well as on the next steps 
necessary to address it. While certain components of 
an overall watershed management planning effort may 
appear too complex or impractical to be implemented 
in short term, they should nevertheless be developed 
whenever possible. Their implementation may become 
more feasible over time as practical, technical, institu-
tional, and social obstacles are overcome by increased 
research, knowledge, interest, and funding.
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The need to Update

Development of a watershed management plan and 
the implementation of its recommendations should 
only be considered the first step toward receiving water 
protection or restoration. A second, more difficult and 
less recognized step is the periodic update of model 
inputs and outputs to evaluate potential and necessary 
changes to the plan. Regardless of the accuracy of the 
original land use data, it is reasonable to expect a dif-
ferent and perhaps greater degree of land development 
than initially considered.

In addition, initial assumptions about impervious 
surface coverage will probably have to be adjusted 
upward over time. Experience has shown that residents 
can be expected to erect sheds, widen driveways, con-
struct house additions, and create an impervious surface 
creep above the levels initially used in the watershed 
management plan development. Furthermore, land that 
was expected to remain rural may have experienced 
urbanization sooner or at a rate faster than initially an-
ticipated, and model updates will have to be performed 
in order to take the effects of these land use changes into 
account. Without such updates, an initial model can be 
completed and its results published and acted on, only 
to become outdated along with the plan it yielded in 
a couple of years’ time.

Therefore, it is important that sufficient funding also 
be allocated for future updates to ensure that both the 
model and the plan remain current and effective. If such 
funding cannot be provided either in the initial project 
budget or in subsequent annual plan operating budgets, 
the model’s accuracy and the plan’s effectiveness will 
be diminished.

Gaining acceptance

Once a watershed management model is developed 
and a range of implementation options identified, it 
is important to gain plan acceptance from those who 
will be impacted by such implementation. This could 
involve residents, farmers, industries, transportation 
agencies, and local, county, and regional governments. 
To accomplish this, there will have to be significant 
public education and public input activities throughout 
the watershed management plan’s development.

This acceptance is necessary due to the nature of the 
required implementation measures. While the plan may 
target a specific industry or sector of the watershed in 
which change can be achieved through the regulatory 
process, in many stormwater management situations it 
will be necessary to change human behavior in order to 
achieve plan goals. And even where plan implementation 
can be achieved solely through regulation, it will still be 
necessary to have public funds allocated to developing, 
administering, and enforcing such regulations. Approval 
of such allocation and expenditure will proceed more 
smoothly and with a greater chance of success if those 
with an interest or stake in the plan’s outcome are 
informed and involved. If the plan’s implementation 
is to proceed as effectively and efficiently as possible, 
fundamental questions such as the following must be 
addressed during its development stage:

• Why is there a problem?

• What is causing it?

• What steps are necessary to correct it?

• How much will it cost?

• What will the outcome be?

• How will I be affected?

The advantage of public involvement throughout 
plan development is that community expectations can 
be a significant motivator in getting plan recommen-
dations funded or regulations implemented. Seeking 
out and involving the plan’s stakeholders is the key to 
simplifying plan approval and implementation.

Total Maximum daily load (TMdl)

Total maximum daily loads or TMDLs are tools for 
implementing state water quality standards and man-
agement/restoration goals for a specific water body 
throughout its watershed. A TMDL is an implementa-
tion plan that identifies the allowable loading of a 
specific pollutant a water body can receive from both 
point and nonpoint sources without violating state 
water quality standards. Selection of appropriate TMDLs 
for a water body is based on the relationship between 
pollutants from both point and nonpoint sources in 
the watershed and instream water quality conditions. 
Unlike technology-based stormwater best management 
practices (BMPs), which ordinarily do not have specific 
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numeric requirements or performance values, the use 
of TMDLs provides the basis for state governments 
to establish specific numeric pollution controls for a 
water body. And since the development of TMDLs 
requires an understanding of pollutant sources and 
loadings throughout the water body’s watershed, they 
also provide states with both the technical and regula-
tory basis to undertake watershed-based stormwater 
management.

The TMDL approach has four major features: 

• Targeting of priority problems and pollutants;

• Endorsement and ecouragment of high levels of 
stakeholder involvement;

• Development of integrated solutions that make 
use of the expertise and authority of multiple 
agencies; and

• Measurement of success through monitoring and 
other data gathering.

The TMDL process represents a view of water 
quality protection that considers watersheds to be the 
fundamental unit by which to manage water quality.

The TMDL approach to stormwater management 
has existed for a number of years, having originally been 
identified in the original 1972 Clean Water Act. For a 
number of reasons, including the 1999 promulgation of 
the EPA’s Stormwater Phase II Final Rule, the TMDL 
approach has recently achieved much higher priority 
in both national and state water quality programs than 
it had in the past. There are a number of TMDLs that 
have been established for a range of water bodies around 
the country that are now serving as templates or models 
for future ones. The TMDL approach is evolving fairly 
rapidly, with new guidance information becoming 
available on a regular basis.

TMDLs are established for impaired water bod-
ies where standard, technology-based stormwater 
management measures (i.e., BMPs) are not considered 
capable of correcting the impairment and restoring the 
water body to required levels. As contained in Section 
303(d)(1) of the Clean Water Act and 40 CFR Section 
130.7, where technology-based limits or other pollution 
control requirements (i.e., stormwater BMPs) are not 
sufficient to achieve compliance with water quality 
standards, a TMDL must be established.

TMDL determination must also include a margin 
of safety that, as described in 40 CFR Section 130.7, is 
intended to address “any lack of knowledge concern-
ing the relationship between effluent limitations and 

water quality.” This margin of safety may be provided 
in two ways:

• By using conservative assumptions in calculating 
the loading capacity and wasteload allocations; or

• By establishing wasteload allocations that are 
lower than the defined loading capacity.

When evaluating the need for a TMDL for a water 
body, the first step is to determine whether a technol-
ogy-based approach will be adequate to ensure that 
water quality standards are met. This determination will 
typically be based on available data regarding pollutant 
levels in the water body and a determination of which 
pollutants exceed water quality standards. Water qual-
ity standards can be considered to represent the water 
body’s assimilative capacity, or the amount of pollutant a 
water body can assimilate without causing or contribut-
ing to a violation of water quality standards.

The next step is to allocate the water body’s total 
assimilative capacity for a particular pollutant between 
point and nonpoint sources of that pollutant in the 
watershed. This allocation process must take into ac-
count natural background loadings and, as discussed 
above, include a margin of safety to account for any 
uncertainties. The resultant TMDL for that pollutant 
is the sum of the nonpoint, point, and background 
loadings, and a margin of safety as illustrated in the 
following equation:

TMDL = LC = ∑WLA + ∑LA + MOS

where:

LC = Loading capacity

WLA = Wasteload allocation (for point sources)

LA = Load allocation (for non-point sources)

MOS = Margin of safety.

TMDLs can be expressed in terms of mass per 
time, toxicity, or other appropriate measures. The final 
TMDL is then used to develop numeric discharge 
permit limitations for point dischargers and pollutant 
discharge standards for nonpoint sources. The nonpoint 
discharge standards based upon the TMDL will typically 
be technology-based, although numeric limitations may 
be justified in certain instances. The relative pollutant 
contributions from point and nonpoint sources are a 
key factor in TMDL development, and their determi-
nations may require a significant data collection and 
analysis effort.

As with all watershed-based management efforts, 
the availability of resources is a major factor in TMDL 
development. The EPA has estimated the costs to imple-
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ment required TMDLs to range from approximately 
$1 billion to $4.3 billion per year, depending on the 
efficiency of TMDLs. Additional EPA cost estimates are 
summarized below:

• The cost of measures to implement TMDLs for 
presently identified impaired waters is estimated 
to be between $900 million and $2.3 billion per 
year if the problem is approached through the 
implementation of TMDLs that strictly seek the 
lowest cost alternatives among all sources of the 
impairments.

• If the TMDL program was implemented based 
on an assessment of the reduction needed for the 
water body and an allocation that includes all 
sources of impairment, without strict attention 
to the most cost-effective allocations, these costs 
would be expected to rise to between $1 billion 
and $3.4 billion per year.

• In the event that the impaired waters were 
addressed using a least flexible TMDL scenario, 
these costs might rise to as high as between $1.9 
billion and $4.3 billion per year. In this unlikely 
scenario, states would simply tighten discharge 
permits and other national requirements, regard-
less of the individual contributions of different 
sources, through a uniform and inflexible ap-
proach. This scenario would not benefit from 
the site-specific tailoring to local conditions 
that should result from development of a more 
careful allocation.

• When a moderately cost-effective TMDL 
program that looks for readily available, cost-
effective solutions is used to allocate pollution 
reduction responsibilities, the costs for both point 
and nonpoint sources are reduced.

• The nonpoint pollution control measures 
expected to be implemented under each op-
tion would generate some partly offsetting cost 
savings (e.g., by reducing the frequency of ap-
plication and the amount of fertilizer used), but 
these specific savings could not be calculated.

It must be clearly stated that, while it is certainly 
expensive to address our runoff pollution and water 
body impairment problems through watershed-based 
planning and management programs, it will be even 
more expensive not to follow this approach. The long-

term health and well-being of our water resources and, 
therefore, our society depend on making intelligent 
decisions and taking effective watershed-based action 
today.

Regulatory Framework

Once the watershed modeling has been completed and 
appropriate regulations and requirements developed, a 
framework for administering these findings must be 
developed. Presented below are brief discussions of a 
number of possible regulatory approaches.

Voluntary Compliance

This approach focuses primarily on educating the 
watershed’s population to encourage them to modify 
behaviors or practices that are causing, contributing to 
or exacerbating the identified stormwater problems. It 
may also include cost-sharing assistance if such funding 
is available. This approach has historically been used to 
reduce runoff pollution from agricultural lands through 
changes in farming practices and materials. It has also 
been used in urban and suburban areas, where residents 
are asked to reduce their individual pollution contribu-
tions by modifying such activities as vehicle washing, 
hazardous material disposal, lawn care, waste recycling, 
and litter disposal. Educational measures can include 
brochures, videos, seminars, demonstrations, group 
meetings, and other outreach measures and activities.

Permit Requirements for Point Source Discharges

This is a traditional regulatory approach for wastewater 
discharges that can be adapted to a watershed-based 
runoff management program. The TMDL program 
discussed above is an example of how permit limita-
tions for individual point dischargers can be part of a 
watershed- based approach to runoff management and 
water resource protection.

This is also an area where pollution trading can pro-
vide significant benefits. Where one industry may have 
great difficulty meeting their discharge requirements, 
they may trade with another one in the watershed that 
has excess compliance capacity. This type of cooperation 
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is only possible in a watershed management situation in 

which benefits of such an approach can be identified 

and quantified.

Requirements for Land Development

Many states and local authorities have watershed-wide 

stormwater management requirements for proposed 

land developments. These requirements can be consid-

ered a baseline for development in general, but those 

general requirements may not be adequate to protect a 

given resource or watershed receiving system. A general 

requirement such as an 80 percent reduction in total 

suspended solids may not provide sufficient protection 

for a particularly sensitive receiving environment. It 

may also not provide protection if pollutants other than 

sediments are a particular concern. For example, a BMP 

that focuses on capturing sediments may not capture a 

sufficient level of metals or remove an adequate amount 

of dissolved nutrients to protect or improve downstream 

receiving systems.

Since permit requirements based on a watershed 

management plan are clearly based on a cause/effect ap-

proach, they provide a greater certainty that the program 

goals may be attained. This makes them defensible to 

those impacted by them.

Source Controls

Another technique that can be used to fulfil the pol-

lutant reduction requirements of a watershed manage-

ment program is the elimination of the pollutant at its 

source. An excellent example of this is the banning of 

phosphorus in laundry detergents in areas tributary to 

the Chesapeake Bay. Another example from Auckland, 

New Zealand is based on a roof materials runoff study 

that identified soluble zinc as a significant pollutant 

from various roof types. A policy requiring treatment 

of runoff from such roofs at new development sites 

quickly led to a shift away from those roof types to more 

benign roofing materials. In a related way, reducing 

the extent of new impervious surfaces such as streets, 

sidewalks, and parking lots can be an effective source 

control approach to reducing downstream flooding and 

related runoff quantity impacts.

Development Fees

Under this approach, fees from development and 
redevelopment projects are collected to provide a 
funding source for projects and activities identified 
in the watershed management plan. The approach has 
been used for many years and still remains a viable 
implementation option, particularly in watersheds 
with extensive existing urbanization and associated 
runoff impacts. It necessitates taking the water quality 
impairment study to a more refined level where specific 
projects are identified and await funding. It is important 
to clearly identify those projects for which the fees 
will be spent in the watershed management plan to 
avoid the possibility of the fees being used for other, 
non-stormwater purposes.

General Discussion

In addition to the approaches discussed above, there 
are certainly other techniques and approaches that can 
be used to implement the requirements of a TMDL or 
watershed management plan. Some or even all of them 
can be used in combination in a specific watershed. 
Furthermore, approaches such as source controls may 
be used at a number of levels that involve regulation 
of specific products, general population education, and 
industrial site pollution reduction practices.

If the watershed is already highly urbanized, de-
veloper levies may be a significant means of funding 
existing stormwater system improvements. Retrofit and 
regulations for redevelopment may include treatment 
or source controls based on the watershed management 
plan that help restore site runoff quantity and quality.

Regulation of new development in a relatively 
undeveloped watershed presents a good opportunity 
to use the results of a watershed management plan to 
prevent problems from occurring in the first place. 
Determining and prioritizing where urban growth 
can best occur, in conjunction with the protection of 
existing natural features and aquatic resources such as 
streams and wetlands, is key to downstream resource 
protection. This approach is neither pro- nor anti-de-
velopment; it is based on the concept that better balance 
between development and environmental interests may 
be achieved if watershed-specific issues are considered 
in conjunction with development approaches.
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The Future

Clearly, we are following a fairly steep learning curve in 
developing new approaches to stormwater and aquatic 
resources issues. We have evolved from a position where 
runoff was considered the common enemy to the 
widespread use of runoff treatment practices, source 
controls, and regional facilities. However, there are still 
many unanswered questions, and we must maintain our 
desire and ability to continually strive for improvement. 
Fortunately, as discussed below, there are a number of 
recent advances and improvements in our ability to 
effectively manage urban runoff that bode well for 
the future.

Availability of More and Better Tools

Computer-based watershed modeling of both runoff 
quantity and quality is evolving rapidly with excellent 
recent advances. More programs are now capable of 
considering stormwater practices in series or perform-
ing continuous, long-term rainfall-runoff simulation. 
For example, recent work at the Cooperative Research 
Centre for Catchment Hydrology in Australia has pro-
duced the Model for Urban Stormwater Improvement 
Conceptualization or MUSIC. This model provides a 
flexible tool for watershed modeling, considers storm-
water practices in series, and is now being updated to 
consider whole or life costs for stormwater management 
practices.

Another computer model that has evolved signifi-
cantly over the past five years is the Source Loading 
and Management Model (SLAMM) developed by John 
Voorhees and Robert Pitt and maintained by USGS. 
This model was originally developed in the 1970s to 
gain a better understanding of the relationship between 
sources of pollutants and runoff quality. It has been 
continually expanded since and now includes a wide 
variety of source area, conveyance system, and outfall 
control practices.

Both of these models are supported by their devel-
opers, which is an important consideration in model 
selection. At this time, both are recommended primarily 
for planning purposes, but their accuracy and output 
detail are expected to increase through continued 
research and development.

Accuracy and Consistency of Data

In addition to improved computer models, it is vital 
that our store of available data continue to increase 
and improve. Too often, money can be spent on plan 
implementation but not on data collection. Every year, 
more streamflow gages are discontinued, even though 
the data they provided was extremely valuable. The 
same applies to water quality and aquatic resource 
monitoring.

It is also important to have improved consistency in 
the data that is collected. As noted earlier, the ASCE has 
made an attempt to provide a protocol for the collection 
of data related to stormwater practice performance, 
but similar protocols need to be used for water quality 
characterization and receiving water evaluation. We will 
only be able to maximize the value of the data that is 
collected if we increase its consistency and reliability.

One way to achieve this is to not cut corners on 
data collection for a specific watershed study. Both 
rainfall and runoff data must be representative of the 
entire watershed and not merely portions of it. In data 
collection, you get what you pay for, and data collected 
for a specific watershed study must be accurate enough 
to ensure confidence in the results. There may come a 
time when data collection needs may be considerably 
reduced as past experience and new understandings 
combine to produce new modeling techniques that 
are less data-dependent. Until that time, however, we 
have to continue to pursue necessary data collection so 
that answers may be provided with an acceptable level 
of confidence.

Linkage of Cause and Effect

If we aggressively implement source control throughout 
a watershed, as well as all of the stormwater practices 
that we want to, what will be the impact on downstream 
water resources? While there are some situations where 
we know the answer, there are many others where it 
is unclear and we have to assume we are following the 
right course.

To a general public that is being asked to fund many 
different activities, there has to be greater certainty that 
their taxes will result in a given benefit. Stormwater 
management has historically been based on an as-
sumption of benefit, but that is not going to be good 
enough in the future. We have to use case studies of 
implementation on a watershed basis to evaluate the 
effectiveness of our activities. This can only be done 
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if implementation throughout a watershed allows us 
to monitor the results, but we have to recognize that 
evaluation process as an integral component of the 
overall watershed management planning process.

It is important that the goals of a watershed manage-
ment plan be measurable in specific terms. In addition, 
the measurable improvements should address quantity, 
quality, ecological and user related improvement. These 
include such improvements as reductions in sediment 
load, return of sea grasses, reduction in anoxic zones, 
increase in abundance and diversity of certain aquatic 
species, greater recreational opportunities, reduction 
in flood damages, and/or increased property values. In 
addition, the achievement of these goals and the terms 
they are expressed in must have meaning and value, not 
only to the plan developers and administrators but also 
to the watershed stakeholders, government leaders, and 
the general public.

The cost of watershed management plan develop-
ment and implementation has reached sufficiently high 
levels to now register on the economic radar screen, 

and as a result, program developers and administrators 
are going to be held much more accountable in the 
future.

Greater Community Recognition

In light of the complexities of watershed management 
plan development, we are often tempted to operate in 
relative isolation without much consideration for public 
input or involvement. However, once a watershed 
management project is initiated, it is vital that focus 
groups be established that represent all elements of 
the community, especially those who will be impacted 
by the plan’s results. As mentioned above, people will 
support stormwater initiatives in many situations if 
they understand the purpose of the initiative and the 
benefits of successful implementation. Public outreach 
is an essential component of watershed management, 
and there are numerous guidance documents available 
on many different websites.
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An important component of any successful urban runoff 
management program is the effective and efficient 
maintenance of the stormwater management practices 
it creates. This chapter presents the key elements of a 
comprehensive maintenance program for such practices, 
including both structural facilities and nonstructural 
measures. Program elements include regulatory aspects, 
pre-construction planning and design considerations, 
post-construction inspection and maintenance activi-
ties.

As described throughout this book, an effective ur-
ban runoff management program requires the successful 
execution of several steps during a land development 
project. These steps include:

• Comprehensive project planning to analyze 
site conditions and identify potential adverse 
environmental impacts of the project;

• Intelligent and informed design of stormwater 
management practices that will prevent or mini-
mize these adverse impacts without excessive 
operation or maintenance demands;

• Competent review of facility and measure designs 
to ensure compliance with the requirements of 
the urban runoff management program;

• Proper facility construction and measure 
implementation according to approved plans 
and applicable permit conditions; and

• Proper and effective maintenance of facilities and 
measures following their construction to ensure 
long-term operation and safety.

Although maintenance is listed as a separate step at 
the end of the above list, both research and experience 

have shown that to be truly effective, maintenance 
considerations must be included in all project steps, 
starting with the development of the urban runoff 
program, continuing through the project’s design and 
review phases, and ending with the actual maintenance 
activities (N.J. Department of Environmental Protec-
tion, 1989). As the range of stormwater management 
practices expands beyond structural facilities to also 
include a wide variety of nonstructural measures (and, 
consequently, a similarly expanded range of owners, 
designers, and maintainers), the need for maintenance 
awareness throughout the entire land development 
process has become more important than ever.

Despite the importance of comprehensive stormwa-
ter management practice maintenance, several factors 
can complicate or hinder its performance. One is the 
authority to perform inspections and enforce mainte-
nance requirements. A second factor is operation and 
maintenance costs. As we attempt to address a wider 
range of environmental impacts with stormwater man-
agement practices, their complexity grows, resulting in 
greater and more specialized operation and maintenance 
demands. A third factor is the inherent institutional 
difficulties of adequately managing the wide range of 
available practices through their respective planning, 
design, construction, and operation phases through a 
regulatory program.

However complex, the benefits of a comprehensive 
stormwater management practice maintenance program 
are substantial. Therefore, the goal of this chapter is 
to provide information that highlights these benefits 
and helps overcome the complications. The chapter 
begins with an overview of key maintenance program 
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elements. It also discusses the particular operation 
and maintenance challenges posed by nonstructural 
stormwater management measures, which are becom-
ing an increasingly important component of many 
urban runoff management programs. The chapter 
then explores the interrelationship between effective 
stormwater management practice maintenance and the 
practice’s planning, design, permitting, and construction 
phases. Finally, it presents various options for funding 
stormwater management practice maintenance by 
public entities.

operation and Maintenance 
Program overview

An effective maintenance program for stormwater 
management practices has a number of key elements. 
These include:

• Regulations that help ensure that maintenance 
is addressed from the practice’s pre- to post- 
construction phases;

• Pre-construction planning and design standards 
that help reduce and facilitate post-construction 
maintenance;

• A design review and approval process that helps 
ensure proper application of the program’s main-
tenance-based planning and design standards;

• Construction inspection activities that ensure 
proper construction in accordance with the 
practice design;

• Post-construction monitoring and enforcement 
of maintenance obligations;

• Responsible ownership that recognizes the 
importance of regular and thorough mainte-
nance;

• Adequate funding of inspection and maintenance 
activities; and

• Effective and efficient performance of mainte-
nance activities.

Details of each of these elements are discussed below. 
This discussion highlights the strong interrelationship 
between all of the elements and the important role 
they play individually and jointly in achieving safe and 
effective practice operation and thorough and efficient 
maintenance.

Regulatory aspects

A successful urban stormwater management program 
must contain strong, effective requirements that ensure 
that the stormwater management practices it creates 
are adequately maintained. These requirements must 
have a sound legal basis and pertain to both structural 
stormwater management facilities and nonstructural 
stormwater management measures. They must consider 
all aspects of a facility’s or measure’s creation, from 
planning and design through construction to post-
construction operation. In doing so, they must address 
practice owners, designers, construction inspectors, and 
maintenance personnel. They must also ensure adequate 
inspection and maintenance funding, effective enforce-
ment, and efficient record keeping. Details of each of 
these program components are discussed below.

legal authority

In order for an urban stormwater management program 
to effectively address the maintenance of stormwater 
management practices, it must include written re-
quirements for such maintenance. For example, the 
Stormwater Management Rules of the New Jersey 
Department of Environmental Protection (NJDEP), as 
published in Section 7:8 of the New Jersey Administra-
tive Code (NJAC), require the designers of structural 
stormwater management practices to consider several 
maintenance aspects in their design. As stated at NJAC 
7:8-5.7-a-2:

Structural stormwater management measures 
shall be designed to minimize maintenance, 
facilitate maintenance and repairs, and ensure 
proper functioning.

NJAC 7:8-5.7-a-3 further states:

Structural stormwater management measures 
shall be designed, constructed, and installed to be 
strong, durable, and corrosion resistant.

Finally, at NJAC 7:8-5.8, the following is required:

The design engineer shall prepare a maintenance 
plan for the stormwater management measures 
incorporated into the design of a major 
development. The maintenance plan shall 
contain specific preventative maintenance tasks 
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and schedules, cost estimates including the cost of 
sediment, debris, or trash removal, and the name, 
address, and telephone number of the person or 
persons responsible for preventative and corrective 
maintenance (including replacement).

It is important to note that all program maintenance 
requirements must receive thorough legal review prior 
to promulgation. Perhaps the most critical aspect of 
this review are the legal implications of a program 
that establishes planning and design standards and, in 
many instances, oversees construction inspections of 
stormwater management practices. It must be clear to all 
involved in the program that, unless otherwise declared, 
the ultimate responsibility for the safe and proper design, 
construction, and performance of a stormwater man-
agement practice rests with the design and construction 
professionals who participated in its creation and not 
with program reviewers and inspectors.

An example of this approach can be found in the 
NJDEP’s Dam Safety Standards as published in Section 
7:20 of the state’s Administrative Code (NJAC 7:20). 
As stated at NJAC 7:20-1.4-f:

No action shall be brought against the State or 
the Department or is agents or employees for 
the recovery of damages caused by the partial or 
total failure of any dam or reservoir or through 
the operation of any dam or reservoir upon the 
grounds that the Department is liable by virtue 
of any of the following:

1. The approval of the dam or reservoir, 
or approval of flood handling plans during 
construction.

2. The issuance or enforcement of orders relative 
to maintenance or operation of the dam or 
reservoir.

3. Control, regulation, and inspection of the 
dam or reservoir.

4. Measures taken to protect against failure 
during an emergency.

Structural and nonstructural Practices

The need for thorough maintenance of structural 
stormwater management facilities should be self-evi-
dent, particularly of those intended to reduce nonpoint 
source pollution and improve runoff quality through the 
removal of trash, debris, suspended solids, and harmful 

chemical and biological agents. It is clear that removing 
these from the stormwater runoff that passes through 
a structural facility means that they will consequently 
be deposited in the facility and that failure to remove 
them in a timely way can result in outlet blockage, loss 
of detention storage, and excessive structural loads. 
Each of these consequences can lead to reduced facility 
performance and, ultimately, facility failure. The physical 
character of the structural facility itself, in combination 
with the consequences of poor maintenance described 
above, illustrates the importance of thorough mainte-
nance: the visualization of a trash-laden outlet structure 
or a sediment-filled pond makes it easy to appreciate the 
importance of an effective maintenance program.

However, as the range of stormwater management 
practices expands beyond traditional structural facilities 
to include new nonstructural measures, the importance 
of maintenance can become less apparent. This is 
because the reduced physical character of nonstruc-
tural stormwater management practices may result in 
a similarly diminished appreciation of the importance 
of their maintenance. While it may be easy to visual-
ize how such nonstructural practices as open space 
preservation, protection of indigenous vegetation, steep 
slope avoidance, and impervious surface limitations can 
directly impact the quantity and quality of runoff, the 
lack of tangible physical attributes of such nonstructural 
measures may weaken the connection between prac-
tice and maintenance that is so readily discernible at 
structural facilities. As a result, there is the chance that 
an urban stormwater management program will fail to 
recognize and impose adequate maintenance require-
ments upon the program’s nonstructural measures. 
This can significantly diminish the program’s overall 
effectiveness, because in spite of their lack of physical 
characteristics, nonstructural stormwater management 
measures also require regular, thorough maintenance, 
albeit through somewhat nontraditional requirements 
that reflect their nonstructural character.

Therefore, maintenance of nonstructural prac-
tices may require new ways of visualizing stormwater 
management practice operation and new definitions 
of maintenance actions. For example, in the case of 
preserved open space, steep slopes, or groundwater 
recharge areas, maintenance of these nonstructural 
practices may mean literally that – maintaining the 
existence of these areas by preventing their elimina-
tion, modification, or abuse. Similarly, the movement 
of runoff and the filtering and deposition of solids in 
a vegetated buffer or filter strip may not be as easy to 
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visualize and understand as a wet pond, wetland, or 
similar structural facility. Nevertheless, these processes 
do occur, and the resulting accumulation of solids must 
be addressed through regular, thorough maintenance. 
While a plot of turf or meadow grasses or a stand of 
indigenous trees may not have the distinct structural 
features of a wet pond’s permanent pool or a sand filter’s 
sand bed, these nonstructural measures are nonetheless 
performing pollutant removal functions similar to their 
structural counterparts and consequently deserve similar 
maintenance.

There is another important difference between 
structural facilities and nonstructural practices that can 
have disturbing consequences for an urban stormwater 
management program. In addition to the general lack 
of readily discernable physical features and the need 
for somewhat nontraditional maintenance actions, 
nonstructural practices may also differ from structural 
facilities in both their total number and their location on 
a land development or redevelopment site. In general, 
structural facilities are typically located at a centralized 
location that receives runoff from a significant portion 
of the development site. This is normally done to 
minimize construction mobilization costs and to take 
advantage of the construction efficiency and economy 
inherent in large facility size. Stated in other terms, it 
normally requires considerably less land and money 
to construct a single, somewhat larger stormwater 
management facility to serve a particular drainage area 
than to do so with two or more smaller facilities. In 
addition, a single structural facility typically requires less 
overall maintenance effort and expense, and since it is a 
readily visible and recognized stormwater management 
practice, it is easier to monitor its performance and 
condition and enforce required maintenance activity.

Furthermore, due to the limited number, regional 
effectiveness, and centralized location of structural 
stormwater management facilities, their maintenance 
is typically the responsibility of a limited number of 
public or private entities such as municipal Public 
Works Departments or property owners’ associations. 
Such entities typically have sufficient legal, financial, 
and organizational authority to allow them to not only 
accept and perform required facility maintenance but 
to allow others to effectively bring enforcement actions 
against them if they fail to meet their maintenance 
obligations.

However, it is not uncommon for numerous non-
structural stormwater management measures to be 
distributed throughout a development site, with each 

one receiving and treating runoff from only small por-
tions of the overall site. This happens for a number of 
reasons, the most notable being the fundamental intent 
or goal of nonstructural stormwater management. As 
described in detail in Chapter 8, Impact Avoidance, the 
intent of nonstructural stormwater management is not 
to respond to the runoff produced by a development site 
the way structural practices do, but instead to intervene 
in the rainfall-runoff process in order to minimize the 
amount of runoff and associated impacts produced by 
the development. Stated in ideal terms, development 
site runoff responds to nonstructural practices, while 
structural practices respond to site runoff. To achieve 
this, however, nonstructural practices must generally be 
distributed throughout the site in order to optimally 
intervene in the rainfall-runoff process.

Other factors can also contribute to the number of 
nonstructural practices at a land development site being 
larger than the number of structural ones. These include 
the physical, chemical, and biological processes that 
must occur to effectively treat and convey stormwater 
runoff. Due to their relatively low design depths, widths, 
and/or heights, nonstructural stormwater management 
measures can typically manage only relatively small rates 
and volumes of runoff when compared to structural 
facilities. As a result, the relative size of their tributary 
drainage areas must also be small, requiring a greater 
number of nonstructural measures throughout the 
development site.

Finally, there is a relationship between nonstructural 
measure character, size, and efficiency that further pro-
motes the use of more rather than fewer nonstructural 
measures at a land development site. Since, in addition 
to their smaller overall size, they have significantly less 
height, depth, and other distinct physical characteristics, 
nonstructural measures can more readily be located 
in the rear, side, and even front yard setback areas on 
individual development lots. For example, vegetated 
buffers, preserved open space areas, and pervious areas 
downstream of unconnected impervious surfaces can 
easily be located in setback areas. They can also serve 
as both active and passive open space areas. Since 
setback and open space areas are typically required 
at land development sites, using them to also locate 
nonstructural stormwater management measures can 
increase site utilization efficiency and even reduce 
overall site disturbance. It can also reduce or, in certain 
instances, even eliminate the need for a larger, central-
ized structural facility, which is typically too large to 
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fit within required setback areas and often prohibited 
in required open space areas.

As a result, nonstructural stormwater management 
measures can be located on numerous individual 
lots throughout a land development site. While this 
conforms to nonstructural stormwater management 
principles and can increase land utilization efficiency 
and preserve open space, the maintenance implica-
tions can be troubling. For unlike a limited number 
of centralized structural facilities, a widely dispersed 
array of nonstructural measures will involve a similarly 
wide range of individual property owners, each with 
a different level of interest, ability, and resources to 
perform required measure maintenance. In addition, 
maintenance monitoring and inspection by regula-
tory agencies will be more difficult due to the greater 
number and dispersed locations of the nonstructural 
measures. Enforcement of maintenance requirements 
may also be more difficult due to the direct responsibil-
ity of individual property owners rather than a single, 
representative owners’ association. Record keeping and 
other administrative functions can also be expected to 
be more complex and costly.

Therefore, it is important for an urban stormwater 
management program to recognize the maintenance 
challenges posed by its nonstructural stormwater 
management component and take appropriate steps to 
address them. This should include the following:

• Recognize the increased complexity and non-
traditional character of nonstructural stormwater 
management measure maintenance.

• Identify the potential for and consequences of 
maintenance neglect and measure modification 
and elimination by private property owners.

• Review available maintenance inspection and 
enforcement options against such property 
owners.

• Include in the urban runoff management 
program only those nonstructural measures 
that the program’s administrators can reasonably 
guarantee will remain functional in the future.

• Develop a property owner education program 
on nonstructural measure purpose, operation, 
and maintenance.

• Adopt appropriate maintenance inspection and 
enforcement measures.

design Review

The success of both structural and nonstructural 
stormwater management practices, including their op-
eration and maintenance, will depend to a great extent 
on the scope, accuracy, and basis of the planning and 
design standards used to create them. However, to be 
effective, such standards must be incorporated into the 
urban stormwater management program. In addition, 
it must be ascertained prior to its construction that a 
stormwater management practice has been designed in 
accordance with them. As a result, a design review and 
approval process must also be included in the urban 
stormwater management program. Such a process 
can be integrated into existing development review 
programs such as those conducted by planning boards, 
boards of adjustment, regional or state agencies, and 
sewer and water utilities. Lacking such existing pro-
grams, a new program must be developed with proper 
legal authority and appropriate submission, review, and 
approval requirements and procedures. In such cases, it 
may be possible to reach an agreement with an existing 
program at another level of jurisdiction to share or 
trade off actual project reviews in order to save time, 
effort, and expense and improve review coordination 
between agencies.

Construction inspection

The success of both structural and nonstructural 
stormwater management practices also depends upon 
the accuracy and quality of their construction. Similar 
to design review, inspection of the construction is 
therefore essential to achieving both individual measure 
and overall program success. An effective construction 
inspection program includes:

• A sufficient number of adequately trained and 
experienced inspectors;

• Inspection standards and procedures for all phases 
and aspects of facility or measure construction 
including materials, dimensions, strengths, and 
construction equipment and practices;

• Pre-construction meetings to review inspection 
procedures and construction requirements prior 
to the start of construction;
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• Periodic construction meetings to review prog-
ress, address problems, and anticipate and avoid 
future difficulties; and

• Post-construction documentation including the 
development, review, approval, and recording of 
as-built drawings.

Post-Construction Monitoring 
and Enforcement

Once construction is complete and the stormwa-
ter management practices are put into operation, 
monitoring of their maintenance must be performed 
to ensure compliance with the maintenance require-
ments contained in the urban runoff management 
program’s regulations and/or a specific maintenance 
plan. Such monitoring can be performed directly by 
the urban stormwater management program agency 
or the practice owner. Monitoring by the practice 
owner should include the submission of monitoring 
reports to the program agency at least once per year. 
In addition, the program must also have provisions for 
noncompliance. Such provisions can include, in reverse 
order of severity:

• Informal, discretionary procedures to deal with 
isolated or inadvertent maintenance noncompli-
ance;

• Formal, prescribed procedures and measures to 
address chronic or intentional noncompliance;

• Emergency measures to respond to noncompli-
ance matters that pose an immediate health or 
safety threat; and

• Maintenance assumption in the case of total 
maintenance default and abandonment.

Finally, successful post-construction monitoring 
includes provisions for legal access to the stormwater 
management practice by program personnel through 
easements, right-of-ways, and access and inspection 
agreements with the practice owner. Bonds, letters 
of credit, and other financial instruments can also 
be required from the owner to finance emergency 
measures and overall maintenance assumption by the 
program agency.

interagency Coordination

With the promulgation of the EPA’s Stormwater Phase 
II Final Rule, municipal, county, and state govern-
ments throughout the country are developing new or 
upgrading existing stormwater management programs 
in order to comply with their Phase II Stormwater 
permits. Under such conditions, it is important that 
these various levels of government coordinate their 
efforts to maximize consistency and minimize conflicts 
between the various programs, including their mainte-
nance components. This can perhaps best be achieved 
through a hierarchical approach that recognizes both the 
role each level of government should play in managing 
urban runoff and the relative proximity each level has 
to the actual stormwater management practices that 
must be properly maintained.

This approach can begin at the state program level 
with language that both mandates proper stormwater 
management practice maintenance and establishes 
general or minimum requirements to ensure it is 
achieved. Such requirements can include the need to 
design and construct stormwater management practices 
that require the least practical maintenance effort and 
cost, as well as the need to prepare a maintenance plan 
that details the actual maintenance tasks and equipment 
necessary to perform them. These general requirements 
can also specify what types of entities can and cannot 
be assigned maintenance responsibility and establish 
general record keeping and reporting requirements. 
Finally, it is important that, having established general 
maintenance standards and requirements, state and other 
higher levels of government recognize that those at 
the municipal and county level will have a more direct 
physical and regulatory relationship with the actual 
stormwater management practices and their owners. 
This recognition should come in the form of state 
program language that allows municipalities, counties, 
and other local government entities to both establish 
more specific maintenance standards and requirements 
and to decide the optimal procedures for implementing 
them. As noted in the 1997 Operation, Maintenance, and 
Management of Stormwater Management Systems (Water-
shed Management Institute, 1997), a key to a successful 
stormwater management practice maintenance program 
is providing the flexibility to attain maintenance stan-
dards within the institutional framework of the overall 
stormwater management program, whether at the state, 
regional, county, and/or municipal level.
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For their part, local government entities must 
recognize that the general or minimum maintenance 
standards established for them by higher levels of 
government only represent the framework of an 
effective maintenance program. This recognition 
should then prompt the development and refinement 
of more specific maintenance standards, procedures, 
and guarantees that address local regulatory, physical, 
political, economic, and social conditions. This process 
begins with the identification of these conditions and 
the development and promulgation of specific main-
tenance standards for the various types of projects and 
stormwater management practices expected within a 
given jurisdiction.

Summary

The above section on the regulatory aspects of storm-
water management practice maintenance presented the 
following ideas and information:

• To be successful, an urban stormwater manage-
ment program must include provisions for ef-
fective maintenance of stormwater management 
practices.

• These maintenance provisions should address 
all applicable types of stormwater manage-
ment practices, including structural facilities 
and nonstructural measures. Maintenance of 
nonstructural stormwater management measures 
poses unique challenges for an urban stormwater 
management program.

• The program’s maintenance provisions must also 
encompass all phases of a stormwater manage-
ment practice’s development, from planning and 
design to construction and, ultimately, operation 
and maintenance. To do so, the program should 
include design review, construction inspection, 
and maintenance inspection, enforcement, and 
default procedures.

• The maintenance provisions must have a sound 
legal basis that allows the program to both 
impose maintenance requirements and check 
for compliance.

• Interagency coordination of maintenance stan-
dards will help avoid conflicts and duplication.

Planning and design Considerations

It is self-evident that the efforts of planners, designers, 
and reviewers of stormwater management practices will 
directly affect the runoff performance of these practices. 
However, the efforts of these individuals can also have a 
direct effect on the amount, frequency, and difficulty of 
required practice maintenance. Research into the main-
tenance aspects of more than 50 structural stormwater 
management facilities in New Jersey indicated that 
approximately two thirds of the maintenance problems 
encountered at these facilities were at least partly due 
to shortcomings in the planning, design, and review 
process (N.J. Department of Environmental Protection, 
1989). These shortcomings included:

• Inadequate planning and design standards in the 
urban runoff management program;

• Inadequate investigation and analysis of facility 
site conditions;

• Inadequate understanding of facility function 
and operational needs;

• Inattentive or inept design and design review; 
and

• Lack of consideration for facility maintenance 
needs.

The results of these shortcomings included increased 
maintenance complexity, effort, and cost, reduced facil-
ity performance, and decreased facility safety (Watershed 
Management Institute, 1997). According to the New 
Jersey research, some of the resultant maintenance 
problems “were virtually unsolvable without massive 
infusions of time, money, and hard work.”

Fortunately, enlightened and focused planning, 
design, and review requirements and procedures can 
eliminate these shortcomings and actually improve 
maintenance effectiveness and efficiency. This, in turn, 
can lead to high levels of long-term practice perfor-
mance and safety. It is therefore important that an urban 
stormwater management program require planners, 
designers, and reviewers to include maintenance as a key 
consideration in their efforts. In addition, the program 
should provide them with maintenance-based planning 
and design standards that help achieve the favorable 
program results described above.

In general, planning and design standards that help 
minimize and facilitate stormwater management 
practice maintenance typically include the following 
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consideration for four important aspects: durability, 
constructability, maintainability, and accessibility.  Dis-
cussions of each is presented below.

durability

The required use of strong, durable materials, appurte-
nances, and fasteners can greatly reduce the maintenance 
required at a structural stormwater management facility. 
These long-term savings typically exceed the one-time 
expense of providing higher quality products, which 
justifies their inclusion in the program’s maintenance 
standards. Durability extends across the entire range of 
facility components, from concrete outlet structures to 
vegetative covers and landscaping.

durability

bad: Inappropriate materials and poor construction 
increases maintenance effort and cost.

Good: Durable materials and sound 
construction decreases them.

Constructability

It must be remembered that a stormwater management 
practice must be properly constructed before it can 
produce any long-term runoff management benefits 
with reasonable levels of inspection and maintenance. 
This high degree of construction quality requires skilled, 
experienced, and properly equipped constructors and at-
tentive and knowledgeable inspectors. However, achiev-
ing high quality construction begins with the creation 
of stormwater management practices at the planning 
and design levels that reflect the realities of construction. 
These realities require that a practice possess a reasonable 
degree of simplicity, standardization, and component 
availability. Required materials and equipment should 
be readily available and construction techniques safe 
and feasible. Construction plans and specifications, 
which are the constructors’ and inspectors’ instruction 
manual, must be clear, concise, and informative. They 
must contain all necessary information in a format and 
form that assists rather than hinders use in the field 
under all weather conditions. This is not meant to stifle 
creativity and imagination in the selection and design of 
a particular stormwater management practice. However, 
practices or components that require particularly new or 
complex construction materials, techniques, equipment, 
or sequencing must be given additional attention in the 
construction documents in the form of extra detailing, 
notes, warnings, and references.

To help ensure sound construction, required 
construction materials and procedures should 
be as standard as practical. Unique procedures 
and complex components should be thoroughly 
described and detailed in construction documents. 

Constructability
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Maintainability

Throughout the planning, design, and review process, 
every attempt should be made to both minimize and 
facilitate required maintenance. This approach must 
guide a wide range of decisions, from the type of 
selected stormwater management practice to its loca-
tion, configuration, materials, and the techniques and 
equipment required to both construct and maintain it. 
The questions governing these decisions include:

• Is the type of selected stormwater management 
practice and its various components compatible 
with the physical conditions and constraints of 
its location?

• Are the selected materials durable? Are they 
reasonably available for both construction and 
replacement purposes?

• Are proposed slopes steep enough to promote 
proper drainage but flat enough to permit safe 
access and mobility of inspection and mainte-
nance personnel?

• Can required levels of construction quality be 
reasonably achieved?

• Are the amount, cost, and complexity of required 
maintenance within the owner’s ability to 
provide it?

Under optimum planning, design, and review 
conditions, all of the above questions will be answered 
affirmatively before the design of the stormwater 
management practice is completed and approved.

accessibility

According to the New Jersey stormwater management 
facility maintenance research cited earlier (NJDEP, 
1989), lack of accessibility was a major hindrance to 
stormwater management practice maintenance, with the 
access to approximately one third of practice compo-
nents inspected in the field considered inadequate and, 
at times, unsafe. Lack of safe, adequate access can quickly 
defeat all planning, design, and review efforts to provide 
durable, constructable, and maintainable stormwater 
management practices as well as an owner’s efforts to 
train, equip, fund, and motivate maintenance personnel. 
In other words, small oversights regarding access can 
create large maintenance problems. Personnel access 
to a stormwater management practice and its various 
components must include not only the personnel 
themselves, but their equipment and materials as well. 
Access can range from legal access through an easement 
or right-of-way to a stormwater management practice 
to physical access to the interior of its outlet structure 
through a hatch and ladder rungs.

Efforts to facilitate access and enhance safety dur-
ing the planning, design, and review phases can often 
yield significant savings in subsequent inspection and 
maintenance efforts. For example, a maintenance 
inspector conducting a post-storm inspection of several 
stormwater management facilities for excessive debris 
build-up can complete their task more efficiently if a 
facility is visible from a road, driveway, or other location 
accessible by their vehicle. Similarly, the cost to remove 

Maintainability

bad: Lack of adequate bottom slope in dry 
detention basin causes unintended
ponding that prevents mowing and cleaning.

Good: Adequate bottom slope in dry 
detention basin creates intended dry
bottom that can be regularly mowed and cleaned.
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any debris noted during the inspection can be reduced 
if the maintenance personnel have ready access to it. 
Similar to durability, the long-term savings achieved 
through enhanced accessibility typically exceed the 
one-time expense of providing it.

Another important but less noted aspect of storm-
water management practice accessibility is how readily 
visible a particular practice is to people other than 
maintenance personnel. According to the New Jersey 
stormwater management facility maintenance research 
cited earlier, structural stormwater management facili-
ties that were readily visible to pedestrians, motorists, 
customers, employees, and others not responsible for 
facility maintenance were more than twice as likely 
to receive high levels of maintenance than less visible 
ones. Less visible facilities were in turn three times 
more likely to receive fair to poor maintenance. This 
leads to the conclusion that visual accessibility may be 
equal in importance to physical and legal access for 
maintenance purposes.

Finally, attempts to minimize and facilitate storm-
water management practice maintenance during the 
planning, design, and review phases can be aided by a 
series of questions that planners, designers, and review-

ers should pose to themselves and each other. These 
questions include:

Who will perform the maintenance?

Will specialists be required for some or all of the 
maintenance or can it be performed by someone with 
general maintenance skills and equipment? The person 
or agency that will actually be performing the required 
maintenance must be identified with sufficient accuracy 
during the planning, design, and review phases so that 
their level of ability, equipment, and expertise can be 
taken into consideration.

What maintenance must be performed?

Each type of stormwater management practice requires 
specific and, at times, unique maintenance tasks. These 
tasks should be identified prior to final practice selection 
so that planners, designers, and reviewers can ensure that 
they correspond to the abilities and equipment of the 
designated maintainers. In addition, preparing a list of 
all required maintenance tasks may prompt a redesign 
that produces a shorter task list.

accessibility

Lack of access can defeat the best mainte-
nance program requirements and intentions.

bad: Lack of depressed curb hinders access to practice 
by maintenance personnel and equipment.

Good: Readily accessible practices are 
easier and cheaper to maintain.
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When will maintenance be required?

Once a day, week, month, or year? Recurring main-
tenance costs can be substantial over the life of the 
practice. In addition, certain stormwater management 
practices and their components require maintenance 
at specific times of year or only under certain weather 
conditions. For example, the turf grass in an extended 
detention basin or grass filter strip can only be moved 
in dry weather. How will maintenance and operation 
be affected if prolonged periods of wet weather are 
common? Finally, are emergency repairs or debris 
removal possible during a storm event, perhaps during 
nighttime hours? Addressing such questions during the 
planning, design, and review phases will be easier than 
during an actual post-construction emergency and 
can produce more appropriate practice selections and 
improved practice designs.

Where will maintenance be required?

Will maintenance personnel be able to get to the area or 
component that requires maintenance, along with their 
equipment and materials? Once there, will they have 
a safe, stable place to work in? In addition, where will 
the sediment, debris, and other material removed from 
the practice be disposed? This question becomes more 
critical when the character of the removed material 
(such as toxic or hazardous materials) affects the disposal 
location. Once again, addressing these questions during 

the planning, design, and review phases will be easier 
than during the first cleanout effort.

How will maintenance be performed? What equip-
ment, training, and/or materials will be necessary? Will 
any safety equipment or procedures be necessary? Is 
a certain maintenance task exceptionally difficult, 
dangerous, and/or expensive? Can such conditions 
be eliminated through additional design effort or 
through selection of a different stormwater manage-
ment practice?

All of the above questions are intended to make 
planners, designers, and reviewers more aware of 
maintenance tasks, schedules, costs, and problems and 
to encourage them to address these issues during the 
planning, design, and review phases of the practice. The 
goal of minimum maintenance cannot be achieved 
without doing so.

Summary

The above section on planning and design standards 
presented the following ideas and information:

• The efforts of planners, designers, and reviewers 
can have a direct effect on the amount, frequency, 
cost, and complexity of maintenance required at 
a stormwater management practice.

• As a result, a successful urban runoff management 
program must include planning, design, and 
review requirements that minimize and facilitate 
maintenance and provide specific guidance on 
how to achieve it.

accessibility

Good and bad: Ladder rungs allow access to 
structure bottom, but large grating openings 
are hazardous to maintenance personnel.

Good: Lightweight, noncorroding aluminum top 
gratings are safe to stand on and easy to lift.
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• Durability, maintainability, constructability, 
and accessibility are key planning and design 
considerations.

• Who, what, where, when, and how maintenance 
will be conducted are key questions that plan-
ners, designers, and reviewers can ask themselves 
and each other.

Public Maintenance Financing

Regardless of the combined efforts of regulators, plan-
ners, designers, reviewers, constructors, and inspectors, 
successful stormwater management practice mainte-
nance cannot be achieved without adequate funding 
of required maintenance activities. This funding is not 
only needed for the direct costs of performing required 
maintenance tasks, but also to meet the costs of equip-
ment, training, disposal, record keeping, and administra-
tion. When maintenance is financed and performed by 
a private entity such as a property or building owner, 
there is typically a wider range of available funding 
sources than if the maintenance is publicly financed. 
Private funding sources may include rental and lease 
incomes, tenant fees, service charges, or incorporating 
maintenance costs into company overhead, product 
prices, and/or service rates.

Maintenance financing by a public entity such as a 
municipal or county government can be more difficult, 
typically due to fewer funding sources, funding compe-
tition from other government activities, and the need 
to secure funding a year or more in advance through 
the government’s budgeting process. This section will 
review these difficulties and explore ways in which they 
can be avoided and maintenance funding maximized.

Before reviewing potential funding sources, it is 
helpful to look at some of the reasons why a public 
entity would assume the responsibility for stormwater 
management practice maintenance and its financing. 
Most obvious is the case where the public entity is 
required to construct or implement a stormwater 
management practice to serve its own properties, 
roadways, buildings, and other public facilities. Such 
cases are expected to become more numerous with 
the arrival of the EPA’s Phase II Stormwater Rules 
and associated NPDES permits, which require public 

entities to implement practices at new public facilities 
that disturb an acre or more of land.

In addition, a public entity such as a municipality 
or county may choose to assume the maintenance of a 
stormwater management practice at a privately-owned 
project or development in order to ensure it receives 
adequate care. While most public entities prefer that 
such maintenance remain in the responsibility of the 
practice’s private owner, research has shown that the 
level and quality of private maintenance in many 
instances can be inadequate. As a result, a local govern-
ment with overall responsibility for public health and 
safety as well as specific NPDES permit obligations may 
decide that the best way to meet these obligations and 
responsibilities is to perform the required maintenance 
itself. In other instances, a public entity may have 
been forced to assume maintenance responsibility of 
a private stormwater management practice due to the 
owner’s failure to adequately perform it. Such assump-
tion typically occurs some time after the practice’s 
construction.

Whatever the reasons, once a public entity becomes 
responsible for stormwater management practice main-
tenance, it must develop and implement a program to 
finance the required maintenance activities. This is true 
whether the public entity performs the maintenance 
itself or hires an outside company or agency to do it. 
There are some general characteristics of a successful 
maintenance financing program that warrant special 
consideration (Livingston et al., 1997). These charac-
teristics are summarized below:

• The success of any public financing program is 
determined in part by the amount and quality of 
program information provided to the public. This 
information must explain the purpose of and 
need for the stormwater management practice 
maintenance activities as well as sufficient details 
of the financing program. The information must 
be able to convince the public and their elected 
officials that it is in their interests to adequately 
fund the public entity’s stormwater management 
practice maintenance activities.

• A public financing program should be based 
upon a stable, reliable source of funds. Storm-
water management practice maintenance is a 
long-term activity that requires a funding source 
that will remain viable throughout the life of the 
maintenance program.
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• Whenever possible, a public financing program 
should fit readily into the billing, collection, and 
bookkeeping operations of the public entity’s 
existing financial system.

• A public financing program should include 
provisions not only for the actual maintenance 
activities but also for record keeping, accounting, 
and other administrative tasks.

• The fee or rate structure for a public financing 
program should be equitable, readily understand-
able, and defensible. It must be perceived by the 
public as being fair, reasonable, and based upon 
accurate information and sound decisions.

• In addition, the fee or rate structure should be 
flexible enough to allow both regular and emer-
gency updating to address changes in maintenance 
program scope, schedule, and costs.

• Finally, a public financing program must be 
consistent with all applicable laws and regulations. 
To ensure such consistency, the program must be 
reviewed by legal counsel prior to its implementa-
tion.

In general, there are three funding sources typically 
available for public stormwater management practice 
maintenance (NJDEP, 1989) activities:

1. General Tax Revenues

2. Dedicated Contributions

3. Stormwater Utility Fees

Details of each funding source are presented below, 
including suggested criteria for evaluating the suitability 
of each for a particular public entity.

General Tax Revenues

General tax revenues are an obvious source of fund-
ing for public maintenance of stormwater manage-
ment practices. Since taxes are raised to provide for 
a community’s health, safety, and welfare as well as to 
meet its legal obligations, it can be shown that failure 
to provide adequate stormwater management practice 
maintenance can threaten these important objectives. 
As a result, the use of general tax revenues remains a 
popular source of funding for stormwater management 
practice maintenance. To obtain this funding, however, 
requires preparation of annual maintenance program 
budgets based upon forecasts or predictions of future 

maintenance obligations and costs. Low forecasts can lead 
to budget shortfalls that can prevent the performance 
of all required maintenance activities, while excessively 
high forecasts can hinder efforts to secure necessary 
funding.

Other aspects of the budgeting process can com-
plicate the use of general tax revenues to fund public 
stormwater management practice maintenance. As part 
of a government’s overall operating budget, stormwater 
management practice maintenance must compete for 
funding with all other government operations included 
in the budget, including police, fire, sanitation, and 
administrative services. It is in such competitive situa-
tions that the value of an effective public information 
program regarding urban stormwater management 
noted above becomes apparent. The legal obligation 
to comply with the maintenance requirements of a 
municipality’s or county’s NPDES permit can also give 
the maintenance program added importance during the 
budgeting process.

Nevertheless, several other difficulties may exist. 
First, it may be difficult to justify the use of general 
tax revenues from the entire community to maintain 
a stormwater management practice that only directly 
benefits a portion of that community. Second, the need 
to provide funding for unforeseen, emergency, or other 
one-time non-stormwater events occurring in the com-
munity may result in the diversion of normal, expected 
funding away from the stormwater management practice 
maintenance program. Finally, in light of the public’s 
traditional resistance to tax increases, which can manifest 
itself at times in the adoption of tax increase caps and even 
tax cuts, it may be difficult to obtain required funding 
increases necessitated by increased maintenance costs. As 
a result, general tax revenues can be both the most readily 
available and least stable source of maintenance program 
funding. This realization has led to development of the 
alternative approaches described below.

dedicated Contributions

The use of dedicated contributions to finance public 
maintenance of stormwater management practices is 
based upon the principle that those creating the need 
for the stormwater management practice and its main-
tenance should bear the cost. It applies to stormwater 
management programs in which a public entity assumes 
the maintenance responsibility for a stormwater manage-
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ment practice that has been created to serve a privately-
owned land development or project. In exchange for 
the maintenance responsibility, the developer makes 
a one-time contribution to the public entity to fund 
the long-term required maintenance. This contribution 
is then periodically drawn upon by the public entity 
as the maintenance is performed. As a guarantee, the 
contribution is typically made prior to final approval 
of the development. It is placed in a dedicated account 
that can only be used to finance maintenance of that 
particular stormwater management practice. Accurate 
bookkeeping practices must be followed to ensure 
appropriate use of the funds.

In one sense, the use of dedicated contributions 
to finance public stormwater management practice 
maintenance can be considered an extension of the 
permit or inspection fees traditionally charged by local 
governments or other public entities to review and/or 
inspect the construction of a privately-owned develop-
ment, building, or other project. In this case, the permit 
or inspection fee is used to offset the administrative 
and inspection costs incurred by the public entity. The 
dedicated contribution system extends this concept 
by applying the “fee” paid in the form of a dedicated 
contribution 1) only to a specific project or practice 
and 2) over an extended period of time. The application 
to a specific project requires, as mentioned above, a 
dedicated account in which to deposit the contribution 
and track withdrawals, while use of the contribution 
over an extended period of time requires consideration 
of both interest earnings and cost increases.

One key to a successful dedicated contribution 
financing system is an accurate method for estimating 
the long-term maintenance costs and then converting 
that amount into an equivalent one-time payment. 
Factors that should be considered when estimating the 
payment include:

• The type and maintenance needs of the specific 
stormwater management practice to be main-
tained, including the type, size, and location of 
the practice as well as the characteristics of the 
runoff it will receive;

• The number of years that maintenance must be 
provided;

• The present annual costs of practice maintenance, 
including maintenance activities, equipment 
repair and replacement, materials, insurance, 
record keeping, and other administrative tasks;

• Anticipated maintenance cost increases due 

to increases in salaries, overhead, materials and 

equipment costs, insurance premiums, and 

disposal costs; and

• The anticipated interest rate earned by the 

contribution over the life of the maintenance 

financing.

The use of dedicated contributions to finance 

stormwater management practice maintenance has 

many advantages (Livingston et al., 1997). The most 

important one may be that it provides a secure and stable 

maintenance funding source if properly managed. In 

addition, the source of the maintenance funding can be 

directly linked to the need for maintenance, eliminating 

the need to justify the expenditure of general revenues 

on a particular facility or area. Difficulties include the 

need for accurate estimates of annual maintenance costs 

which, in turn, require similarly accurate estimates of the 

required time, materials, and equipment. Administrative 

and insurance costs must also be accurately estimated 

along with potential cost increases for all aspects of the 

maintenance program. The duration of the maintenance 

program and the interest that may be earned on the 

one-time contribution during this period can also be 

difficult to accurately estimate. Typically, conservative 

estimates are used in order to provide a safety factor. 

The actual computation of the one-time contribu-

tion is based upon standard economic principles for 

capital recovery through a series of payments (Grant 

and Ireson, 1960). Formulas can be found in standard 

economics textbooks, particularly those that deal with 

the principles of engineering economics.

A final difficulty with the use of dedicated contribu-

tions is the fact that they are only directly applicable to 

the maintenance of new, privately-owned and financed 

stormwater management practices. They cannot be 

readily used to finance the public maintenance of 

new, publicly-owned measures or any existing public 

maintenance activities without special considerations 

and conditions. Consequently, full public financing of 

stormwater management practice maintenance may 

require the combined use of general tax revenues for 

publicly-owned practices and dedicated contributions 

for privately-owned ones.
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Stormwater Utility Fees

The uncertainties associated with the use of general tax 
revenues to finance stormwater management practice 
maintenance has recently led many communities to 
create a specialized agency known as a stormwater 
utility. This agency is assigned responsibility for storm-
water management practice maintenance within its 
jurisdictional area. To finance this maintenance, the 
utility is allowed to charge property owners within it 
jurisdiction a fee or other assessment. The amount of 
the fee is typically related to the property’s stormwater 
impacts and, consequently, its dependence on a well-
maintained stormwater management practice. In some 
instances, the utility’s responsibilities may also include 
storm sewer construction and maintenance, waterway 
stewardship, and other drainage, erosion, and flood 
control activities.

The use of utility fees to finance publicly-owned 
water and sewerage systems began in the early 1990s, 
and they continue to be a stable source of funding 
for such systems. Over the last decade, the use of this 
public financing technique has been extended to the 
operation and maintenance of stormwater management 
systems. Once the utility has been established, it offers 
many advantages over other public financing sources. 
It can provide maintenance funds for both existing and 
proposed stormwater management practices. It does not 
have to compete with other government programs and 
needs. Moreover, the relationship between the fees for 
stormwater management practice maintenance and the 
benefits of performing it is more obvious in this ap-
proach. However, first the utility must be created and an 
equitable fee structure established. This entails the legal 
and physical establishment of an entirely new entity 
with sufficient staff and resources to properly function. 
This requirement can pose the greatest obstacle to the 
use of utility fees to finance public maintenance of 
stormwater management practices.

The utility rate structure must be based on several 
considerations (Livingston et al., 1997). It must, of 
course, reflect the costs of providing the stormwater 
management practice maintenance and other services 
for which the utility was established. But first and 
perhaps foremost is the premise that the fee is based 
upon the need for the stormwater management practice 
maintenance rather than the benefits provided by it. As a 
result, the fee structure can be based upon characteristics 
of the assessed properties that influence the volume of 
runoff they produce, such as their total area, the area 
of their impervious surfaces, or the type of land use. 
However, the fee structure should also remain as simple 
as possible in order to facilitate understanding of and, as 
a result, acceptance by those paying it. Simplicity will 
also facilitate utility administration and implementing 
future rate changes.

Summary

The above section on the public financing of storm-
water management practice maintenance presented the 
following ideas and information:

• Successful implementation of a public stormwa-
ter management practice maintenance program 
requires adequate and stable funding sources.

• The reasons why a public entity would assume 
the maintenance of a stormwater management 
practice include direct ownership of the practice, 
the need or desire to have direct control over 
a privately-owned practice, and maintenance 
default by the owner.

• There are three general sources of funds for 
public stormwater management practice main-
tenance: 1) general tax revenues, 2) dedicated 
contributions, and 3) utility charges.

• The use of these financing techniques involves 
legal, financial, and economic considerations that 
must be thoroughly addressed before such use 
can begin.
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Summary and Conclusions

This chapter demonstrates the importance of storm-

water management practice maintenance and describes 

key features of an effective maintenance program. Such 

features include:

1. Legal authority to require and enforce storm-

water management practice maintenance;

2. Planning and design standards that minimize and 

facilitate maintenance;

3. Design review procedures to ensure compliance 
with these standards;

4. Construction inspection procedures to ensure 
that the practice is being constructed in ac-
cordance with the design plans;

5. Post-construction monitoring to ensure proper 
maintenance is being conducted;

6. Recognition of the unique maintenance needs of 
nonstructural stormwater management practices; 
and

7. Ensuring that adequate and stable funding is 
available for maintenance.
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MEASURABLE GOALS GUIDANCE 
FOR PHASE II SMALL MS4s 

 

According to the Storm Water Phase II Rule, small MS4 owners/operators must reduce 
pollutants in storm water to the maximum extent practicable (MEP) to protect water quality. The 
regulations specify that compliance with the MEP requirement can be attained by developing a 
storm water management plan that addresses the six minimum control measures described in the 
storm water regulations. These six minimum measures are described in detail in a series of fact 
sheets developed by EPA. One component of the storm water management program is to select 
measurable goals to evaluate the effectiveness of individual control measures and the storm 
water management program as a whole.  

This guidance¹ is designed to assist small municipal separate storm sewer system (MS4) 
operators to comply with the measurable goals storm water permitting requirements. The 
guidance presents an approach for MS4 operators to develop measurable goals as part of their 
storm water management plan.  

Measurable goals allow permitting authorities to assess the effectiveness of storm water controls 
(know as best management practices or BMPs). These BMPs and measurable goals should be 
key components of a MS4's storm water management program.  

 
 WHAT CAN I FIND UNDER THIS TOPIC?  
 
This guidance is divided into five main parts:  
 
Part 1 - Background and Regulatory Context  
Part 2 - Process for Developing Measurable Goals 
Part 3 - Examples of BMPs and Associated Measurable Goals 
Part 4 - Process for Developing a Storm Water Management Program 
Part 5 - Environmental Indicators 
 
Part 1 provides background on the storm water regulations and describes the regulatory context 
for developing measurable goals.  
 
Part 2 outlines a process for MS4 operators to develop measurable goals to evaluate the removal 
of pollutants to the MEP and describes the relationship to other EPA requirements. This part 
includes a step-by-step guidance on how to design and select measurable goals.  
 
Part 3 presents a number of examples of BMPs for each of the minimum control measures with 
corresponding measurable goals that will assure reduction of pollutants to the MEP.  
 
Part 4 describes guidance on how to develop a storm water management program that includes 
appropriate BMPs and measurable goals. This part also includes suggestions on how to conduct a 
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self-audit and develop an action plan for implementation of the requirements set forth in the 
Phase II Storm Water Rule.  
 
Finally, Part 5 describes environmental indicators that can be used to document the effectiveness 
of both individual control measures and the storm water program as a whole.  
Additional information on the requirements of the Storm Water Phase II Rule can be found in a 
series of fact sheets and a compliance assistance guide developed by EPA.  
 
 
  
¹The discussion in this document is intended solely as guidance. The statutory provisions and EPA regulations 
described in this document contain legally binding requirements. This document is not a regulation itself, nor does 
not it change or substitute for those provisions and regulations. Thus, it does not impose legally binding 
requirements on EPA, States, or the regulated community. This guidance does not confer legal rights or impose legal 
obligations upon any member of the public. While EPA has made every effort to ensure the accuracy of the 
discussion in this guidance, the obligations of the regulated community are determined by statutes, regulations, or 
other legally binding requirements. In the event of a conflict between the discussion in this document and any statute 
or regulation, this document would not be controlling. The general description provided here may not apply to a 
particular situation based upon the circumstances. Interested parties are free to raise questions and objections about 
the substance of this guidance and the appropriateness of the application of this guidance to a particular situation. 
EPA and other decisionmakers retain the discretion to adopt approaches on a case-by-case basis that differ from 
those described in this guidance where appropriate. This is a living document and may be revised periodically 
without public notice. EPA welcomes public input on this document at any time. 
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PART 1.  BACKGROUND AND REGULATORY CONTEXT 
 

 
REGULATORY REQUIREMENTS AND APPLICABLE STANDARDS 
 
The Storm Water Phase II Final Rule requires you, the operator of a regulated small municipal 
separate storm sewer system (MS4), to obtain National Pollutant Discharge Elimination System 
(NPDES) permit coverage because your storm water discharges are considered "point sources" 
of pollution. MS4s are considered point sources because they discharge storm water into discrete 
conveyances, including roads with drainage systems and municipal streets. MS4s are publicly 
owned or operated and are designed or used for collecting or conveying storm water. 
 

According to 40 CFR 122.26(b)(8), "municipal separate storm sewer means a conveyance or 
system of conveyances (including roads with drainage systems, municipal streets, catch basins, 
curbs, gutters, ditches, man-made channels, or storm drains):  

• Owned or operated by a State, city, town, borough, county, parish, district, association, 
or other public body (created by or pursuant to State law)...including special districts 
under State law such as a sewer district, flood control district or drainage district, or 
similar entity, or an Indian tribe or an authorized Indian tribal organization, or a 
designated and approved management agency under section 208 of the Clean Water Act 
that discharges into waters of the United States.  

• Designed or used for collecting or conveying storm water;  
• Which is not a combined sewer; and  
• Which is not part of a Publicly Owned Treatment Works (POTW) as defined at 

40 CFR 122.2."  

 
 
MS4 Definitions  
 
EPA categorizes MS4s as either "small," "medium," or "large." The Phase I Storm Water Rule 
covers medium and large MS4s. A medium MS4 is an MS4 located in an incorporated place or 
county with a population of 100,000–249,999 (according to the 1990 Census). A large MS4 is an 
MS4 located in an incorporated place or county with a population of at least 250,000.  
A small MS4 is one that is not already defined as medium or large. The Phase II Storm Water 
Rule covers a subset of small MS4s that are called "regulated small MS4s." Regulated small 
MS4s are automatically designated if they are located in "urbanized areas" (as defined by the 
Bureau of the Census). Other small MS4s located outside urbanized areas may be designated on 
a case-by-case basis by the NPDES permitting authority. EPA has published two fact sheets that 
provide more information about designation of regulated small MS4s and the definition of 
urbanized areas.  
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NPDES Permits  
 
NPDES storm water permits are issued by an NPDES permitting authority, which may be a 
NPDES-authorized State or EPA in non-authorized States. A list of EPA and State storm water 
contacts is provided on EPA's web site. Once you submit a permit application and permit 
coverage is obtained, you must satisfy the conditions of the permit and submit periodic reports 
on the status and effectiveness of the program at reducing pollutants to the MEP.  

 
Requirements for Regulated Small MS4s 
  
As a Phase II regulated small MS4, you are required to submit a permit application and obtain 
coverage under an NPDES storm water permit. Under the permit, you will be required to develop 
and implement a storm water management program that includes the 6 minimum control 
measures, evaluation/assessment and reporting efforts, and recordkeeping, as described below.  
 
You must design a storm water management program that:  
 

• Reduces the discharge of pollutants to the "maximum extent practicable" (MEP);  
• Protects water quality; and  
• Satisfies the appropriate water quality requirements of the Clean Water Act.  
 

MEP is a standard that establishes the level of pollutant reductions that MS4 operators must 
achieve through implementation of a storm water management program. The strategies used to 
reduce pollutants to the MEP may be different for each small MS4 because of unique local 
hydrologic, geologic, and water quality concerns in different areas. EPA envisions that 
permittees will determine what the MEP is on a location-by-location basis and consider such 
factors as conditions of receiving waters, specific local concerns, and other aspects of a 
comprehensive watershed plan.  

 
Because so many diverse factors can dictate the specifics of a storm water management program, 
you should determine appropriate BMPs to satisfy each of the minimum control measures 
through an evaluative process. The definition of "MEP" should adapt continually to both current 
conditions and BMP effectiveness, but ultimately, successive iterations of the mix of BMPs and 
measurable goals should be made to achieve the objective of meeting water quality standards. If,  
after implementing the minimum control measures, there is still water quality impairment 
associated with discharges from the MS4, you will need to expand or better tailor your BMPs.  
NPDES permitting authorities will review the identified BMPs and measurable goals and 
determine if they are likely to reduce pollutants to the MEP, protect water quality, and satisfy the 
appropriate water quality requirements of the Clean Water Act. If the permitting authority does 
not think that you are reducing pollutants to the MEP, they can request that you revise your mix 
of BMPs and measurable goals.  

Storm Water Management Programs  
 
The Phase II Rule defines a storm water management program for a small MS4 as a program 
composed of six elements that, when implemented together, are expected to reduce pollutants 
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discharged into receiving waterbodies to the MEP. These six program elements, or minimum 
control measures, are  
 

• Public Education and Outreach on Storm Water Impacts;  
• Public Involvement/Participation;  
• Illicit Discharge Detection and Elimination;  
• Construction Site Runoff Control;  
• Post-Construction Storm Water Management in New Development and Redevelopment;  
• Pollution Prevention/Good Housekeeping for Municipal Operations.  
 

For each minimum control measure, you will select and implement BMPs and measurable goals 
that comprehensively address the specific storm water problems in your area. The process for 
developing a storm water management program is described in Part 4 of this guidance, and 
examples of BMPs and measurable goals are presented in Part 3.  

Notice of Intent 
  
To apply for coverage under a general permit, you must fill out a Notice of Intent (NOI) 
application form. You will be asked for the following information:  
 

• Best management practices (BMPs) for each of the six minimum control measures;  
• Measurable goals for each of the BMPs (i.e., narrative or numeric standards used to 

gauge program effectiveness);  
• A timeline for implementation of each measure (estimate months and years to implement 

each measure, including interim milestones and frequency); and  
• Specify the individual(s) or group(s) responsible for implementing or coordinating the 

storm water program.  

Deadlines  
 

General Permit Timeline 

  Storm Water Phase II Final Rule   December 1999 

  Draft general permits developed    January–June 2002 

  Draft NOI available    January–June 2002 

  Final general permit available    December 2002 

  NOI Due    March 2003 
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OPTIONS FOR PERMIT COVERAGE  
 
There are a number of implementation options for regulated small MS4 operators. They include 
obtaining coverage under a general permit, participating in the implementation of an existing 
Phase I MS4's storm water program as a co-permittee (including sharing responsibility for 
program development with a nearby regulated small MS4), or applying for an individual permit.  
These options are described in detail below. The deadline for applying for permit coverage is 
March 10, 2003. Check with your state or EPA regional NPDES permitting authority to learn 
more about permitting in your area.  
 

Option 1. General Permits  
 

(Note: General permits are drafted by the NPDES permitting authority and describe one set of 
requirements for all eligible applicants.) 

 
• Once a general permit is issued, submit a Notice of Intent (NOI) application form to the 

NPDES permitting authority to apply for permit coverage under the general permit 
conditions.  

• In completing the NOI, you need to include a description of your storm water 
management program, including best management practices (BMPs) and measurable 
goals for each of the 6 minimum control measures.  

• Although general permits have a set of requirements determined by the permitting 
authority, they still provide the flexibility to develop an individualized storm water 
program that addresses the particular characteristics of your water quality problems and 
the needs of your system.  

Option 2. Co-Permittee Option 
 
Other Phase II MS4s:  
 

• Partnering with neighboring Phase II MS4s allows you to capitalize on existing resources 
in meeting Phase II requirements.  

• This option also provides you the opportunity to forge a link between your storm water 
program and a regional or watershed management plan.  

• Check with your State or EPA permitting authority for more information about 
submitting a joint NOI with one or more small MS4s in your area.  

 
Larger Phase I MS4s:   
 

• Partnering with a Phase I (larger) MS4 offers an attractive option for you because you 
could participate in an existing storm water management program. This can be 
accomplished by you and your neighboring MS4 jointly seeking a modification of their 
Phase I MS4 permit.  

• As a limited Phase I co-permittee, you would be responsible for compliance with the 
permit's conditions that are applicable to your jurisdiction, which would be the applicable 
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terms of the modified Phase I individual permit rather than the minimum control 
measures in the Phase II Final Rule.  

Option 3. Individual Permits  
 

• You may seek coverage under an individual NPDES permit, which is tailored for an 
individual MS4.  

• Upon submitting the appropriate application(s), the NPDES permitting authority develops 
a permit for that particular applicant based on the information submitted.  

• The draft permit is then published for public comment before being finalized and issued.  
• This option may take additional time and involve additional documentation, public 

notice, and comment than either the general permit or co-permittee options.  
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PART 2. PROCESS FOR DEVELOPING MEASURABLE GOALS UNDER 
A GENERAL PERMIT 

 
 

As the operator of a regulated small MS4, you have the flexibility to select the BMPs and 
measurable goals for each minimum control measure that are most appropriate for your system 
and still meet the permit requirements. You must design and implement a comprehensive 
program (using the minimum measures framework) to reduce pollutants to the MEP, unless you 
apply for an alternative permit (though any NPDES permit for MS4s must reduce pollutants to 
the MEP). 
 

Reasons why MS4s may want to tailor their program: 
 

• To address specific water quality problems and pollutants in your area; 
• To protect a significant water resource in your area (e.g., a public water supply, cold 

water fishery, etc.); 
• To build upon existing municipal activities; 
• To use an existing State or local program to meet one or more of the minimum 

measure requirements. 

 
Once submitted in the permit application, the BMPs and measurable goals that you selected 
become requirements of your storm water management program. The NPDES permitting 
authority, however, can review your program and require changes in the mix of chosen BMPs 
and measurable goals if all or some of them are found to be inconsistent with the provisions of 
the small MS4 general permit. If you need to revise your suite of BMPs and measurable goals 
during the permit term, the small MS4 general permit (that your permitting authority issues) will 
describe how you can do that.  
 
The following information describes steps you can take to select measurable goals appropriate 
for your program. As you do this, EPA recommends that you seek input from and actively 
involve both the public and key stakeholders.  
 
WHAT ARE MEASURABLE GOALS?  
 
Measurable goals are described in the Phase II rule as BMP design objectives or goals that 
quantify the progress of program implementation and the performance of your BMPs. They are 
objective markers or milestones that you (and the permitting authority) will use to track the 
progress and effectiveness of your BMPs in reducing pollutants to the MEP. EPA recommends 
that you develop a program with a variety of short- and long-term goals. At a minimum, your 
measurable goals should contain descriptions of actions you will take to implement each BMP, 
what you anticipate to be achieved by each goal, and the frequency and dates for such actions to 
be taken. Also, EPA recommends that you use your BMPs and measurable goals to help 
establish a baseline against which future progress at reducing pollutants to the MEP can be 
measured. For example, information on current water quality conditions, numbers of BMPs 
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already implemented, and the public’s current knowledge/awareness of storm water management 
would be useful in setting this baseline.  
 
There are a number of different ways you can write your measurable goals. You can consider 
developing measurable goals based on one or more of the following general categories:  
 

1. Tracking implementation over time. Where a BMP is continually implemented over the 
permit term, a measurable goal can be developed to track how often, or where, this BMP 
is implemented. 

2. Measuring progress in implementing the BMP. Some BMPs are developed over time, and 
a measurable goal can be used to track this progress until BMP implementation is 
completed.  

3. Tracking total numbers of BMPs implemented. Measurable goals also can be used to 
track BMP implementation numerically, e.g., the number of wet detention basins in place 
or the number of people changing their behavior due to the receipt of educational 
materials. 

4. Tracking program/BMP effectiveness. Measurable goals can be developed to evaluate 
BMP effectiveness, for example, by evaluating a structural BMP's effectiveness at 
reducing pollutant loadings, or evaluating a public education campaign's effectiveness at 
reaching and informing the target audience to determine whether it reduces pollutants to 
the MEP. A measurable goal can also be a BMP design objective or a performance 
standard. 

5. Tracking environmental improvement. The ultimate goal of the NPDES storm water 
program is environmental improvement, which can be a measurable goal. Achievement 
of environmental improvement can be assessed and documented by ascertaining whether 
state water quality standards are being met for the receiving waterbody or by tracking 
trends or improvements in water quality (chemical, physical, and biological) and other 
indicators, such as the hydrologic or habitat condition of the waterbody or watershed. 

 
EPA strongly recommends that measurable goals include, where appropriate, the following three 
components:  
 

• The activity, or BMP, to be completed;  
• A schedule or date of completion; and  
• A quantifiable target to measure progress toward achieving the activity or BMP.  
 

Measurable goals that include these three components and are easy to quantify will allow both 
you and your permitting authority to assess progress at reducing pollutants to the MEP.  
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STEPS TO SELECT MEASURABLE GOALS  
 
To help you select measurable goals, EPA recommends that you:  
 

1. Consider your objective for each minimum measure. The BMPs that you choose should 
work toward one or more common objectives related to storm water quality improvement 
and should reduce pollutants to the MEP. The objectives should be based on what is 
known about existing pollutant sources and problems in the watershed(s) and what is 
required by the minimum measure. The objective can be something you can quantify, or 
it can be a goal or purpose statement. 

 
2. Review the programs (municipal or other) that are already in place for each minimum 

measure. Use the self audit, described in Part 4, as a resource. You should coordinate 
with other agencies, non-profit groups, citizen groups, etc., to identify existing initiatives 
that can be used as part of the storm water management program.  

 
3. Select BMPs that complement each other and work toward meeting each minimum 

measure. These BMPs should address the minimum measure objective identified above 
and meet the regulatory requirements in the minimum measure.  

 
4. For each BMP, develop expeditious milestones for implementation. You should include 

both a timeframe and a quantity to measure, if possible. Consider the following 
questions:   

 
o When will you start implementing the BMP?  
o What institutional, funding, and legal issues, if any, do you need to solve before 

implementation can occur, and when will these issues be solved?  
o How will you keep track of the progress of implementation? (It would be useful 

for you to develop a spreadsheet or database to track the progress of meeting 
measurable goals for annual reports.)  

o How can you measure whether this BMP has been a 'success at reducing 
pollutants to the MEP,' e.g., changes in behavior, number of BMPs implemented, 
or documented improvements in water quality?  

 
5. Determine how you will evaluate the effectiveness of each BMP. Although achievement 

of water quality standards is the goal of all CWA programs, you may need to use other 
means to ascertain what effects individual and collective BMPs have on water quality and 
associated indicators. Instream monitoring, such as physical, chemical, and biological 
monitoring, is ideal because it allows you to directly measure environmental 
improvements resulting from management efforts. You can use targeted monitoring to 
evaluate BMP-specific effectiveness, whereas ambient monitoring can be used to 
determine overall program effectiveness. Alternatives to monitoring include using 
programmatic, social, physical, and hydrological indicators. Finally, environmental 
indicators, described in Part 5, can be used to quantify the effectiveness of BMPs.  
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6. Derive measurable goals from the evaluation methods selected in Step 5. Once you 
determine how to measure each BMP, you should identify the measurable goals to be 
achieved in the permit term. Consider intermediate goals that can help establish 
milestones for success. You should also develop measurable goals that consider operation 
and maintenance for structural BMPs where ongoing maintenance can be a concern. 
Ultimately, the evaluation methods that you choose for each BMP should lead to a 
determination of the environmental benefits of each minimum measure and the overall 
effectiveness of the storm water management program in reducing pollutants to the MEP. 

 
The Phase II NPDES program encourages you to evolve and refine your program goals 
throughout the five-year permit term and in subsequent permit cycles. You should consider using 
BMPs and setting measurable goals that are targeted to address existing water quality problems 
and prevent new water quality problems. For example, where suspended sediments are the major 
water quality problem, you may wish to focus more on the construction and post-construction 
measures and develop a program to address streambank erosion. In cases where information 
exists to develop more specific conditions or limitations to meet water quality standards, these 
conditions or limitations should be incorporated into the storm water permit.  
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PART 3. EXAMPLES OF PHASE II BMPS AND ASSOCIATED 
MEASURABLE GOALS 
 
OVERVIEW  
 
The following hypothetical examples illustrate how measurable goals could be used to track and 
document program effectiveness at reducing pollutants to the MEP. EPA does not attempt to 
develop guidance on measurable goals for every potential BMP. Therefore, these examples 
represent only selected portions of a Phase II storm water management program and are not 
intended to serve as examples of comprehensive programs. To aid in the formulation of your 
measurable goals, EPA has developed a list of measurable parameters to provide you with some 
ideas about the types of measurements that can be made. This list is not comprehensive and is 
meant to be a guide only.  
 
The BMP and measurable goal examples described in this section provide links to the Menu of 
BMPs, which includes detailed fact sheets describing each BMP.  
 
 
PUBLIC EDUCATION AND OUTREACH ON STORM WATER IMPACTS MINIMUM 
MEASURE 
 

• EPA's Regulatory Requirements  
• BMP: Public education radio campaign on storm water  
• BMP: Storm water education program for school children  
• BMP: Storm water education materials for restaurant owners  
 

Public education is a key component to any effective storm water management program.  
 
Hypothetical Case Study: Smalltown, USA, is a California city of 10,000 people that has 
decided to conduct a general outreach campaign on storm water and to target their program to 
school children and restaurants. Restaurants have been identified as a significant contributor of 
oil and grease to both storm drains and sanitary sewers. The City would also like to increase the 
overall knowledge of the citizens on storm water pollution. The following BMPs and measurable 
goals are examples of what this City could propose:  
 
Minimum Measure Objective: The City will educate the general public by making 30,000 
impressions per year with a storm water quality message via print, local TV access, local radio, 
or other appropriate media.  
 
BMP: Public education radio campaign on storm water  
Measurable Goal: The City will produce and air on local radio a 30-second public service 
announcement on storm water and what the public can do to prevent storm water impacts. This 
radio ad will air at least once a week for the first two years of the permit term. The City will 
conduct a survey at the end of the permit term to ascertain behavioral changes in target 
audiences.  
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Justification: Storm water permits in the Los Angeles regional area require approximately 3 
impressions for each person per year. Smalltown’s goal is to achieve the same level of exposure.  

 
BMP: Storm water education program for school children  
Measurable Goal: A minimum of 50 percent of all school children (K-12) will be educated 
every two years on storm water pollution by providing the School Districts in the jurisdiction of 
the City with materials, including videos, live presentations, brochures, and other media.  
Justification: Educating school children on storm water and water quality practices, including 
water conservation measures, will help promote better public awareness.  

 
BMP: Storm water education materials for restaurant owners  
Measurable Goal: Outreach material on proper storm water management practices for 
restaurants will be produced within one year. Inspectors from the City’s health department will 
be trained on potential storm water violations and proper practices for restaurants within one 
year.  
Justification: Restaurants have been identified as a significant contributor of oil and grease into 
both storm and sanitary sewers. This targeted educational campaign will make the restaurant 
owners aware of proper disposal and recycling practices for oil and grease and inform them of 
potential fines for illegal dumping into storm or sanitary sewers. 
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PUBLIC INVOVLEMENT/PARTICIPATION MINIMUM MEASURE 
 

• EPA's Regulatory Requirements  
• BMP: Establish a NPDES storm water steering committee  
• BMP: Hold public meetings to receive input on the proposed program  
• BMP: Coordination meeting  
 

An involved public will be more likely to support a storm water program both in terms of 
helping implement the program and paying for it in the long run.  
 
Hypothetical Case Study: Smalltown, USA, has decided to organize a steering committee to 
help in both the development and implementation of their storm water program. The City has 
also decided to hold a coordination meeting among key stakeholders every year to discuss how 
the storm water program is functioning and how it can be improved.  
 
Minimum Measure Objective: Involve stakeholder groups, including local governments, 
businesses, and citizens, in making decisions about storm water management priorities and 
programs.  
 
BMP: Establish a NPDES storm water steering committee  
Measurable Goal: The NPDES Storm Water Steering committee is established at least 6 months 
before the NOI is submitted and meets quarterly before and during the permit term. Membership 
includes representatives from the City, public, industrial and commercial groups, and 
construction/developer groups.  
Justification: Involving stakeholders early on in the storm water management planning process 
will improve support for programs because the stakeholders will be able to voice their concerns 
and suggestions before the program is finalized.  

 
BMP: Hold public meetings to receive input on the proposed program  
Measurable goal: Three public meetings will be held on the City’s proposed storm water 
management program before it is finalized.  
Justification: Public meetings are an excellent way to inform citizens about storm water impacts 
in addition to gaining support for the proposed storm water management program. Key issues, 
especially those that directly affect the public, can be described during these meetings to increase 
awareness about citizen responsibility, costs, and expected benefits.  

 
BMP: Coordination meeting  
Measurable Goal: The City will annually hold a coordination meeting involving co-permittees, 
regulatory agencies, and interested stakeholders to discuss progress of the storm water 
management program and the next year’s activities.  
Justification: Coordination with other jurisdictions, regulatory agencies, and citizens helps to 
identify common goals, such as improving water quality, that are not defined by geographic 
boundaries. Responsibility for tasks that further these common goals can be divided among these 
parties to use funding and labor efficiently. 
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ILLICIT DISCHARGE DETECTION AND ELIMINATION MINMUM MEASURE 
 

• EPA's Regulatory Requirements  
• BMP: Storm drain system map  
• BMP: Identify illicit connections through dry weather screening and targeted video 

inspection  
• BMP: Illicit discharge/illegal dumping hotline  
 

Illicit discharges to MS4s are wastes and wastewaters that are not from storm water runoff and 
are not otherwise authorized by a NPDES permit. These discharges enter the system either 
through direct connections (wastewater piping connected to storm drains, for example) or 
through indirect connections (infiltration from leaky wastewater systems, spills, dumping into 
the storm drain, etc.).  
 
Hypothetical Case Study: Smalltown, USA, has yet to survey the MS4 to identify problems and 
illicit connections. To initiate this process, they intend to map the entire system to systematically 
address potential problem areas, first with a general survey and then with a more detailed 
inspection. They also plan to enlist the support of the public in identifying illicit discharges or 
illegal dumping. 
 
Minimum Measure Objectives: Develop a comprehensive map of the storm drain system, 
establish and carry out procedures to identify and remove illicit discharges, establish legal 
authority for enforcement actions, and encourage public education and involvement in 
eliminating illicit discharges.  
 
BMP: Storm drain system map  
Measurable Goal: A storm drain system map will be developed in the first year.  
Justification: A comprehensive infrastructure map of the MS4 has not yet been created. Once 
completed, this map will aid the municipality in targeting outfalls with dry weather flows and 
other suspicious discharges for more in-depth inspection and monitoring and will help coordinate 
management activities to remove illicit connections and track storm drain system maintenance.  
 
BMP: Identify illicit connections through dry weather screening and targeted video inspection  
Measurable Goal: A survey during dry weather of 20% of the storm drain system outfalls per 
year will be conducted to identify non-storm water flows. Once each year's survey is complete, 
areas with suspicious discharges will be inspected with video cameras to detect suspected direct 
connections to the wastewater system and identify areas where wastewater might be leaking into 
adjacent storm drain pipes.  
Justification: The municipality contains many older neighborhoods that will be the initial focus 
of the illicit discharge identification effort. Deteriorating infrastructure and questionable building 
codes at the time might have resulted in directly connected and/or leaking wastewater pipes. 
Targeted video inspection in areas with high nutrient levels, appearance of suds or oily 
discharges, or dry weather flows will efficiently identify these connections.  
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BMP: Illicit discharge/illegal dumping hotline  
Measurable Goal: A hotline for citizens to report illegal dumping and suspicious discharges will 
be established in the first year. The hotline will be advertised by placement of one ad in the local 
newspaper every 6 months and an insert in each homeowner’s and business’s water utility bills 
every year.  
Justification: This hotline will supplement the municipality’s effort to target outfalls for video 
inspection and will facilitate the cleanup and remediation of dumping sites. Also, advertising the 
hotline will improve public involvement and will serve as an educational tool to inform the 
public about the hazards of illicit discharges and illegal dumping. 
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CONSTRUCTION SITE RUNOFF CONTROL MINIMUM MEASURE 
 

• EPA's Regulatory Requirements  
• BMP: Require ESC plans for any land disturbance greater than 5,000 square feet  
• BMP: Require the use of appropriate perimeter controls on construction sites  
• BMP: Develop a certification program for contractors  
 

Construction sites can be a significant source of sediment for MS4s, especially when installation 
and maintenance of erosion and sediment controls are not required or adequately enforced.  
 
Hypothetical Case Study: Smalltown, USA, is experiencing significant new development, and 
the City plans to establish a regulatory and enforcement mechanism for both erosion and 
sediment controls at construction sites.  
 
Minimum Measure Objective: Establish a set of minimum erosion and sediment control (ESC) 
requirements for construction sites that disturb more than 5,000 square feet, including planning, 
installation, inspection, and maintenance of ESC practices.  
 
BMP: Require ESC plans for any land disturbance greater than 5,000 square feet  
Measurable Goal: A draft ordinance and guidance will be prepared within one year. A final 
ordinance and ESC guidance will be available within two years.  
Justification: Small construction sites have been shown to contribute as much sediment as large 
sites on a per acre basis. Therefore, planning for erosion and sediment control practices and 
procedures in advance of starting construction is an important step in preventing sediment from 
entering the MS4.  

 
BMP: Require the use of appropriate perimeter controls on construction sites  
Measurable Goal: ESC requirements will be revised to require all construction sites on slopes in 
excess of 5 percent and in areas where calculations indicate pooling of water behind the structure 
to use steel-reinforced silt fencing. Additional requirements include proper installation and 
maintenance of these and other perimeter controls.  
Justification: Traditional perimeter controls, such as standard silt fence, have higher failure rates 
when water pools behind the control. Requiring steel-reinforced silt fence, which is standard silt 
fence fortified with chain-link fencing and steel stakes, in critical areas will reduce damage to 
perimeter controls during storm events.  

 
BMP: Develop a certification program for contractors  
Measurable Goal: Achieve 80% compliance with ESC requirements by the end of the first 
permit term.  
Justification: Educating contractors about the proper selection, installation, inspection, and 
maintenance of BMPs will help to ensure compliance with ESC requirements. 
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POST-CONSTRUCTION STORM WATER MANAGEMENT IN NEW 
DEVELOPMENT/REDEVELOPMENT MINIMUM MEASURE 
 

• EPA's Regulatory Requirements  
• BMP: Reduce directly connected impervious surfaces through the use of low impact 

development and better site design techniques  
• BMP: Develop a program for maintenance of structural storm water controls  
• BMP: Develop and implement a storm water ordinance and guidance or a design manual 

that include performance standards designed to control runoff impacts  
 

New development and significant redevelopment projects offer a host of opportunities to install 
structural runoff controls on both the site and regional scales.  
 
Hypothetical Case Study: Smalltown, USA, has substantial existing development and many 
neighborhoods that are still growing. For existing development, the City plans to use on-lot 
treatment to handle some storm water by disconnecting impervious surfaces. The City also wants 
to ensure that existing storm water controls are functioning properly. Growing areas will be 
targeted by requiring impervious area disconnection and new storm water controls.  
 
Minimum Measure Objective: Reduce the volume and improve the quality of storm water 
runoff by disconnecting impervious surfaces and installing and maintaining structural storm 
water controls.  
 
BMP: Reduce directly connected impervious surfaces in new developments and redevelopment 
projects by requiring that grassed swales or filter strips be installed along roadsides in lieu of 
curbs and gutters  
Measurable Goal: Directly connected impervious road surfaces in new developments and 
redevelopment areas will be reduced by 30 percent (relative to the traditional scenario in which 
curbs and gutters are used) over the course of the first permit term.  
Justification: Opportunities abound to provide treatment and infiltration of runoff in the right-
of-way adjacent to roads. This practice would provide on-lot treatment of storm water, reduce the 
total volume of storm water being discharged from sites, and increase the time of concentration 
of the runoff that is generated from road surfaces.  

 
BMP: Develop a program for maintenance of structural storm water controls  
Measurable Goals: In the first year, conduct an inventory of structural runoff controls. In year 2, 
develop a GIS to integrate the location of these controls with schedules for regular inspection 
and maintenance. Conduct four inspections of each structural control per year and conduct 
regular maintenance as prescribed for each type of practice.  
Justification: There are many structural controls located throughout the municipality that are 
owned and operated by both public and private entities. Before a comprehensive maintenance 
plan can be implemented to address all of the practices, a complete list of BMPs and their 
locations and site conditions needs to be compiled. An inspection and maintenance schedule can 
be developed to maximize efficiency and minimize labor requirements. The system can be 
expanded to include other types of MS4 maintenance, including street sweeping, catch basin 
cleaning, storm drain flushing, etc.  
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BMP: Develop and implement a storm water ordinance and guidance or a design manual that 
include performance standards designed to control runoff impacts  
Measurable Goal: By year 3 of the permit term, 95% of all building permits will include 
descriptions and plans regarding storm water control practices and site designs that comply with 
the criteria and guidance specified or referenced in the municipal code.  
Justification: Ordinances are an effective way to establish performance standards for runoff 
controls. These performance standards might, for example, specify a target for percent removal 
of annual post-development total suspended solids loadings, require maintenance of annual 
ground water recharge rates, or limit runoff volumes and rates such that receiving waters are not 
negatively impacted. 
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POLLUTION PREVENTION/GOOD HOUSEKEEPING FOR MUNICIPAL 
OPERATIONS MINIMUM MEASURE 
 

• EPA's Regulatory Requirements  
• BMP: Training program for grounds maintenance and landscaping crews  
• BMP: Develop spill prevention and control plans for municipal facilities  
• BMP: Incorporate the use of road salt alternatives for roadway deicing  
 

Effective storm water management programs should start with municipal employees. Municipal 
crews can be educated about the impacts of their work on storm water quality to prevent 
pollution from municipal operations. Also, municipal crews can set a good example for citizens.  
 
Hypothetical Case Study: Smalltown, USA, hopes to reduce the amount of pollutants generated 
by municipal operations that accumulate on ground surfaces and are transported by runoff to 
receiving waters. Because the appearance of algal blooms during spring and summer indicates a 
nutrient problem, the City plans to target municipal lawn and garden activities and spill 
prevention to reduce the amount of chemicals entering the MS4 through improper storage, use, 
and handling practices. They also intend to reduce the amount of salt applied to roads during 
winter road maintenance operations.  
 
Minimum Measure Objective: Reduce the amount of nutrients entering receiving waters 
through education of municipal employees about lawn care activities, spill prevention and 
control, and vehicle washing.  

 
BMP: Training program for grounds maintenance and landscaping crews  
Measurable Goals: In the first year, develop a pollution prevention workshop for all municipal 
employees responsible for grounds maintenance and landscaping at public facilities. Once per 
year, hold an additional workshop for new employees and crew managers. Achieve a 40% 
reduction in fertilizer and pesticide use and a 25% reduction in water use after 3 years.  
Justification: Grounds maintenance and landscaping crews use substantial quantities of water 
and artificial chemicals, the combination of which has led to elevated levels of nutrients and 
toxics in receiving waters. The workshop will emphasize the benefits of recycling organic 
material; reducing the use and planning the timing of application of chemicals and water; 
selecting native vegetation to reduce water, nutrient, and maintenance demand; and achieving 
cost savings through reduced labor and material inputs.  

 
BMP: Develop spill prevention and control plans for municipal facilities  
Measurable Goals: Develop plans describing spill prevention and control procedures by the end 
of Year 1. Conduct annual spill prevention and response training sessions for all municipal 
employees. Distribute educational materials, e.g., posters and pamphlets, to each municipal 
facility by the end of Year 2.  
Justification: Municipal employees do not receive formal training in spill prevention and 
containment practices, but in recent years several spills have resulted in hazardous chemicals 
reaching the storm drain system due to improper handling and containment procedures. The 
poster, which will be posted in chemical storage and use areas, will describe materials and 

20 

0040073

http://www.epa.gov/npdes/menuofbmps/poll.htm
http://www.epa.gov/npdes/menuofbmps/poll.htm
http://www.epa.gov/npdes/menuofbmps/poll_8.htm
http://www.epa.gov/npdes/menuofbmps/poll_8.htm
http://www.epa.gov/npdes/menuofbmps/poll_15.htm
http://www.epa.gov/npdes/menuofbmps/poll_15.htm


Measurable Goals Guidance for Phase II Small MS4s  
 

techniques that should be used to contain a spill as well as preventative measures that can reduce 
the likelihood of spills.  

 
BMP: Incorporate the use of road salt alternatives for roadway deicing  
Measurable Goals: During the 1st year, reduce the amount of road salt applied to roadways by 
50% through the use of less-toxic alternatives, such as liquid calcium magnesium acetate 
(CMA).  
Justification: CMA is just as effective as road salt at deicing, but it appears to be much less 
harmful to the environment and is less corrosive. 
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PART 4. PROCESS FOR DEVELOPING A STORM WATER 
MANAGEMENT PROGRAM  
 
INTRODUCTION  
 
Most traditional approaches to storm water management focus on efficiently collecting and 
conveying storm water off-site. Such an approach may increase downstream property damage 
and necessitates expensive public works, such as enlarging and reinforcing channels or swales to 
provide an adequate outfall from the site and/or downstream channel stabilization projects. 
 
More recent approaches to storm water management seek to retain natural features of drainage 
systems by providing on-site storm water quantity reduction that also improves storm water 
quality. This approach views storm water as a resource that can be used to 
 

• Recharge groundwater from areas of sites that are made impervious;  
• Supply fresh water to surface water bodies both directly and as an enhancement to base 

flow;  
• Increase recreational opportunities including hunting, swimming, fishing, and boating; 

and  
• In some cases, augment drinking water supplies. 

 
Properly managed storm water also can help to minimize or avoid problems with erosion, 
flooding, and damage to natural drainage features such as streams, wetlands, and lakes, as well 
as provide wildlife habitat in these natural features.  
 
The objective of the Phase II program is for Phase II municipalities to develop effective, site-
specific storm water management programs that reduce the discharge of pollutants from MS4s to 
the MEP. EPA has chosen this flexible regulatory approach because the nature of discharges 
from MS4s varies from region to region. You, as the operator of a small MS4, should consider 
incorporating the following elements into your storm water management program:  
 

• Governmental coordination;  
• Legal authority and comprehensive planning;  
• Funding and staffing;  
• Public education and participation; and  
• BMP selection. 
 

PROGRAM COMPONENTS  

Governmental Coordination  
 
Intragovernmental coordination of the municipal agencies and departments having purview over 
storm water-related issues is fundamental to a successful storm water management program. You 
should consider designating a "lead agency" within your municipality to facilitate the 
coordination of the various storm water pollution control activities. Intergovernmental 
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coordination is also important, especially when a number of small MS4s are partnering together 
to implement the minimum measures.  

Legal Authority and Comprehensive Planning  
 
Municipalities can use the legal authority of new and existing programs and ordinances, zoning 
rules, and the site plan review process to ensure that water quality concerns are addressed in new 
development and redevelopment. Municipalities should consider developing a comprehensive 
plan that incorporates both location-specific and watershed-wide goals. Also, both long- and 
short-term planning should be conducted to prevent or mitigate the impacts of cumulative 
loadings throughout the watershed. Assessing the impacts of cumulative loadings using 
indicators, trend data, and other means is an essential part of this process.  
 
Many jurisdictions have ongoing programs and activities that are related, to some degree, to 
storm water quality. Existing programs, state and local codes, and local ordinances should be 
reviewed to determine if requirements should be revised or strengthened. When no program or 
ordinance exists to address a specific storm water issue, one should be developed. Examples 
include programs that address flooding, combined sewer overflows, infiltration and inflow (a 
contributor to sanitary sewer overflows), and erosion and sediment control. You should consider 
how these programs could be linked, expanded, or otherwise augmented to achieve additional 
storm water quality enhancement and other measurable environmental benefits.  

 
Because development almost always increases impervious surfaces (a good measure of land use 
intensity), recent development will, in most cases, lead to increased discharges of pollutants from 
MS4s. Urbanization causes fundamental modifications to the hydrological cycle, typically 
resulting in an increase in the volume of storm water discharges and associated pollutant 
loadings. Chemical, physical, and thermal changes associated with new development can 
adversely affect receiving waters.  
 
It is important to integrate storm water management program elements with your community's 
land development process, including redevelopment. Therefore, you should have a working 
knowledge of the role that the site plan review and land use planning processed play in your 
municipality.  
 
The site plan review process is typically the final stage of municipal review that occurs before 
development takes place. Water-related codes and ordinances, such as erosion and sediment 
controls, storm water management, and prevention and removal of illicit connections, should be 
implemented through the site planning process and verified through the review process. Site plan 
review is often the only regulatory process of this type that a land developer must go through if 
the land use is compatible with the zoning for that land (or if there is no zoning).  

 
Land use planning is an additional process that precedes (but does not replace) the site plan 
review process. The planning process typically involves the setting of land use goals and 
objectives for various parts of a municipality into a plan document or onto a plan map. These 
plans are usually termed Comprehensive Land Use Plans, Master Plans, or Comprehensive 
Zoning Plans. In many instances, land has already been zoned for a certain category of land use. 
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Such categorization may have resulted in a zoning category being designated based on the 
existing land use at the time the zoning process commenced, which in most areas occurred in the 
early part of the Twentieth Century.  
 
In contrast, planning has generally evolved over the past 50 years, and in many cases far more 
recently than that. Where the planned land use (e.g., planned zoning category) is different than 
the existing zoning, a land developer may desire to have the zoning category changed to the 
planned category. This process is referred to as rezoning and can be one of the most important 
decision-making functions of local government officials. It is also the process by which some 
municipalities have required public facility improvements and other infrastructure improvements 
from land developers through the development process. Storm water controls may be 
implemented by developers wishing to rezone (and develop) property.  
 
For example, specific planned land use designations are usually identified on a parcel-specific 
basis as a zoning category. These categories may be limited to only one possible land use or may 
provide for a range of land use opportunities that often depend on a series of policy-based 
criteria. A common example of this is a higher range of residential density available to a 
developer that provides low- or moderately priced housing units as part of the development. Just 
as these types of land use decisions must be made early in the development process, so should 
provisions for storm water quality management planning.  
 
Regulated small Phase II MS4s will vary greatly in their stages of land use planning because of 
different state laws and regional requirements. If you have recently updated your land use plan, 
there is a good chance that water quality issues will have been incorporated into the process. In 
other instances, there may be no mention of a policy (or more specific criteria) to include water 
quality in guiding land use decisions. Still other municipalities may not even have 
comprehensive land use planning. You should consider incorporation of policies regarding storm 
water quality your land use (planning and zoning) process by developing or strengthening 
ordinances. In summary, you should rely on existing land development requirements, consider 
strengthening or developing new storm water codes and ordinances, and use the site plan review 
process to ensure that appropriate storm water codes and ordinances are implemented.  

Funding and Staffing  
 
The development and implementation of an effective storm water management program 
ultimately depends on adequate resources being made available for personnel and equipment. 
Therefore, your program should identify the resources that your municipality is committing to 
implement each program component. You should clearly establish program position descriptions 
and funding sources for administrative and field personnel to implement the program. You 
should try to identify the projected funding needs and sources accurately to allow the longest 
possible lead time for arranging program financing. You should also provide a schedule 
indicating changes in staffing and equipment if you propose phased implementation.  
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Public Education and Participation  
 
You should be sure to provide adequate public education and ample opportunities for public 
participation in all aspects of your program. The goals of the education and public involvement 
program must be defined under the proposed storm water management program. Generally, the 
public should be involved as early as possible when considering major technical and policy 
issues of the development and implementation phases of the management program. Program 
element milestones should be included for public participation, particularly in the program 
development phase. In some cases the public involvement may simply be to receive information. 
Public participation can also be used to focus on education and awareness of major technical and 
policy issues in the implementation phase.  
 
If time is available, conflict and confusion can often be minimized if the public involvement and 
education program includes a schedule for initial public contact and education and milestones for 
involvement throughout the development and implementation phase. Public education programs 
are expected to target specific audiences, including those regulated or affected by the program, 
such as developers, building contractors, and industrial operators, and those that can assist with 
program implementation (e.g., volunteers and citizens).  
 

BMP Selection  
 
You should propose a municipal storm water management program that address activities and 
schedules for implementation of each of the 6 minimum measures identified in the regulations. 
Your emphasis should be on program components that reflect site-specific characteristics of the 
municipality (e.g., population density, land use and age of communities, soil type, and 
topography), the municipal storm sewer system, and the receiving waters. Implementation 
priorities can be set to target the sources of specific pollution problems from certain land uses or 
target the problems resulting from the land use activities of a specific geographic area.  
 
It is important that you identify schedule for implementing various program components as part 
of the program itself so that expectations about the impact that the management program will be 
realistic. Continued support for any program will depend on meeting scheduled milestones and 
attaining results. Questions that should be considered when developing priorities include:  
 

• What are the pollutant loadings from the source(s) that the program component addresses 
and could the program component reduce the pollutants in the discharges?  

• Can existing municipal functions be modified to address water quality concerns and are 
municipal lands or rights-of-way available for retrofits?  

• What is the current population of the municipality, and what is known about development 
patterns, projected growth rates, and demographics?  

• What are the physical characteristics of the watershed and receiving waters?  
• What are the climatic conditions, soil types, and watershed delineation criteria?  
• Are the pollutants reduced to the MEP?  
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When preparing your application for coverage under a NPDES permit, you should describe the 
proposed structural and source control measures to reduce pollutants from commercial and 
residential areas to the MEP. Common examples of potentially major sources of pollutants 
include commercial and retail parking lots, gasoline/service stations, and establishments with 
drive-through windows and other high-intensity vehicular uses. You should describe how the 
control measures address the interaction between pollutant sources and physical attributes, such 
as existing and planned land uses, soil types, and topography, from your MS4 into your receiving 
waters.  
 
Structural controls include infiltration devices, detention and retention basins, vegetated swales, 
water quality inlets, screens and filters, channel stabilization, riparian habitat enhancement 
efforts, and wetland restoration projects. You should be aware that CWA Section 404 permits 
might be required for certain types of structural controls (i.e., projects that discharge dredged or 
fill materials to waters of the United States, including wetlands). Also, some projects might 
require State permits that address water quality and quantity issues.  

 
You are encouraged use appropriate guidelines and performance standards for identifying and 
implementing specific structural controls for the construction site and post-construction 
minimum measures. Your program should describe the criteria to be used to establish that a 
particular structural control is warranted and the circumstances under which the control will be 
required. New structural controls and proposed retrofits should be discussed separately because 
the opportunities for control selection are often quite different.  
 
You should conduct an evaluation of major existing structural controls and municipally owned 
sites and rights-of-way where new controls can be installed. An inventory will allow you to 
develop a better picture of the capacity to reduce pollutants to the MEP of current and potential 
storm water quality and quantity controls and will facilitate both long- and short-term storm 
water master planning.  
 
EPA recommends that you also follow a set of pre-established priorities for selecting, siting, and 
installing structural controls and implementing source control measures during the development 
process. EPA and the Center for Watershed Protection provided guidance in the form of a 
"Manual Builder" for this purpose. This tool is available on the Stormwater Manager’s Resource 
Center web site. The process should begin at the initial planning and zoning stages and continue 
throughout the development and redevelopment processes.  

 
Certain structural control measures are effective but may not be able to be implemented in 
previously developed areas due to unavailability of land; examples are:  
 

• First flush diversion systems;  
• Detention/infiltration basins;  
• Retention basins;  
• Extended detention basins;  
• Infiltration trenches;  
• Porous pavement;  
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• Grass swales; and  
• Swirl concentrators. 
 

The following nonstructural practices should be considered when land is limited or unavailable:  
 

• Erosion control;  
• Stream bank management techniques;  
• Street cleaning operations;  
• Vegetation/lawn maintenance controls;  
• Debris removal;  
• Road salt application management; and  
• Public outreach, education, and awareness. 

 

Operation and Maintenance  
 
Proper maintenance plays a vital role in ensuring the proper operation of both structural and 
source controls. For example, reducing the frequency of inspections and cleanout of a structure 
may initially reduce program costs, but the effectiveness of the BMP can be diminished, which 
creates the need for additional controls and results in a deterioration in water quality, which has a 
cost associated with it. In addition, the perception that a given storm water control BMP does not 
work (even though the reason is lack of maintenance) can be very damaging to a fledgling 
program as it seeks to establish its support base.  
 
The section of your storm water management program that describes your management practices 
should include a description of the maintenance activities and a maintenance schedule for 
structural controls.  

 
Oftentimes the effectiveness of structural storm water controls, especially detention and retention 
basins and infiltration devices, is limited by lack of maintenance. Other structures that require 
regular maintenance are catch basins and drainage channels. You can develop a schedule of 
regular maintenance of structural controls and infrastructure (e.g., removing sediment from 
retention ponds every five years, cleaning catch basins annually, removal of litter from channels 
twice a year) as part of your storm water management program. You can use maintenance logs to 
track activities and develop a matrix of tasks, such as inspection, repair, replacement, and 
cleanout, on a timeline. GANT charts or other critical path analyses are readily available and are 
recommended as ways that you can organize a maintenance program and schedule.  
In some cases, regularly scheduled maintenance might not be appropriate; rather, periodic 
inspections can be used to determine when maintenance is needed. If maintenance is to be based 
on the results of inspections or if maintenance is scheduled infrequently, you should provide an 
inspection schedule and identify the municipal department(s) responsible for the maintenance 
program. Because maintenance issues are critical to successful program implementation, 
measurable goals for maintenance should be considered throughout the term of the permit.  
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STORM WATER MANAGEMENT PROGRAM IMPLEMENTATION  
 
The following information was taken, in part, from Storm Water Phase II Workshops sponsored 
by the American Public Works Association (APWA) in 2001 and from APWA's manual 
Designing and Implementing an Effective Storm Water Management Program (AWPA, 2000).  
This guidance is intended to assist Phase II cities with understanding, organizing, and developing 
their storm water management program in compliance with the Phase II requirements. Two 
major steps are necessary: a self analysis to help the Phase II city collect information and assess 
information, and an action plan to form goals and set a schedule for development of a Phase II 
storm water management plan.  

Self Analysis  
 
You should conduct a comprehensive self analysis to help you gain a better understanding of 
your current situation with respect to complying with the Storm Water Phase II Rule. The self 
analysis should consist, at a minimum, of the following components:  
 

1. Understand the storm water regulations and your storm water responsibilities. EPA has 
developed a series of fact sheets to help explain the Phase II Rule, as well as the 
Compliance Assistance Guide and the Menu of BMPs. First you should obtain a copy of 
the Phase II Rule and your state's Phase II permits when they become available. Before 
you undertake the process to develop a Phase II program, you should have a clear 
understanding of what you're required to do. Begin by asking yourself the following 
questions: 

 
o Am I in an urbanized area as designated by the 1990 Census?  
o Could I be included in an urbanized area as designated by the 2000 Census (final 

information to be released in Spring/Summer 2002).  
o If I'm not in an urbanized area, is my population greater than 10,000 people 

(potential designation by the permitting authority)?  
o Does my city government own or operate a facility with industrial activity as 

defined by EPA's storm water regulations (e.g., wastewater treatment plants, 
vehicle maintenance facilities, etc.)?  

o Does my city government own or operate construction activity that disturbs 
greater than one acre?  

o Do I understand what the storm water regulations require (the development of a 
storm water management program that includes the six minimum measures and 
measurable goals)?  

o Do I understand the deadlines and when I am required to submit a permit 
application?  

 
2. Understand how your city currently manages its storm water runoff. Make an assessment 

of your city's storm water management and conveyance system. Get copies of maps, 
inventories, or other assessments of the physical infrastructure in place. Begin by asking 
yourself the following questions: 
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o Do you have an inventory of storm water inlets, pipes, ditches, and open 
channels?  

o Do you know how many outfalls your city discharges to and where they are 
located?  

o Do you know if someone else is discharging storm water into your system?  
o Do you know the major pollutant sources in your city (industrial, commercial, 

residential)?  
o What types of flood control or water quality practices are currently in place in 

your city?  
 

3. Know the condition of your receiving waters. Storm water programs should be designed 
to address the specific needs of the community and water resources they are intended to 
protect. If you haven’t done so already, collect information on your city's receiving 
waters and what pollutants and sources are impacting those waters. You should also 
know the various uses of your receiving waters so you can design a program to protect 
those uses. Begin by asking yourself the following questions: 

 
o Do you know the names and locations of the waters that receive a discharge from 

your MS4?  
o Do you know the character and quality of these waters?  
o Are any of these waters listed as impaired on your State's 303(d) list?  
o What are the pollutants impacting these waters?  
o Do you know the designated uses of these waters?  

 
4. Assess your current programs and practices to determine what needs to be changed. The 

Phase II program provides an opportunity to identify and change programs and practices 
that are or could be impacting water quality. Begin by asking yourself the following 
questions: 

5. Identify stakeholders who can help you develop and implement your storm 

 
o What are your current practices that contribute to water quality problems?  
o What are your current practices that will help meet NPDES storm water 

requirements?  
 Do you have an existing educational program on water quality?  
 Do you have an erosion and sediment control program established?  
 Do you have procedures to address illegal dumping and spills?  

o What legal authority do you already have and legal authority will you need to 
develop?  

 
water 

program. These can include people who are impacted by city ordinances, concerned 
citizens, and groups who would be expected to pay for storm water management (as part 
of a storm water utility, for example). Begin by asking yourself the following questions:  

 
o Are there other Phase II communities in your area willing to cooperate with you?  
o Is there a Phase I city in your area with which you can work?  
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o Are there groups or associations, such as environmental, industry, or community 
associations, that can help you?  

 
6. Determine the overall objectives for your storm water program. These objectives could 

include improving water quality, decreasing flooding, increasing citizen awareness and 
cooperation, and increasing funding. You should develop an objective for each of the six 
minimum control measures to help guide you in selecting and targeting BMPs and 
measurable goals. Your storm water management plan should be designed with these 
goals in mind.  

 
 
Action Plan 
 
Your next step will be to develop an action plan to help you determine what to do and when. An 
action plan is a tool to help guide you as you develop your storm water management program, 
and is not required under the EPA regulations. The first step in developing an action plan is to 
complete the self analysis previously described.  
 

1. Assemble your team. This will include stakeholders and city departments that may have a 
role in storm water management. 

 
2. Develop a time schedule. This would ideally identify the date your permit application is 

due, probably March 10, 2003, and work backwards from there. You should set interim 
milestones to assess your progress. Key dates could be included for public comment and 
review, local authority approval, stakeholder meetings, and acquiring funding. Your time 
schedule should also accommodate a storm water management program plan approval 
process. Your storm water management plan will probably need to be approved by local 
authorities, regulatory authorities, and stakeholders.  

 
3. Determine your strategy for compliance. What does a good program look like? Try to 

determine what type of program your city managers want and what type of program you 
can realistically develop. Begin by asking yourself the following questions: 

 
o What benefits do you want to achieve?  
o What is your tolerance for risk? The Phase II program includes a lot of flexibility, 

but inherent in that flexibility is uncertainty. You will need to balance your 
tolerance for risk in developing a storm water management plan.  

o What is the best program approach for you? For example, you can develop a 
minimal program that meet legal requirements, an aggressive proactive program, 
a "the best we can afford program," or a "the best that the city council will 
approve" program.  

o What is realistically achievable? You should determine your financial resources 
and limitations by asking the following questions:  

 What is realistic given your current program and legal constraints?  
 What is realistic in terms of your receiving water quality?  
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o What goals should I set? Setting clear goals for your storm water program will 
help you set clear measurable goals and document your program's success to 
regulators and the public.  

 
4. Network with other local governments. Talk to other cities in your area to find out what 

they're doing. Consider establishing regular meetings with these cities to share 
information, and, if your goals are compatible, consider partnering with some of these 
cities to share resources or join as co-permittees. If there is a Phase I community nearby, 
investigate what they've been doing and consider working with some of their ideas and 
using materials they have already developed.  

5. Determine the main elements of your program. Using the information from your self-
analysis and the items above, start to formulate the major elements of your program. 
Identify how you will address each of the six minimum control measures. First, identify 
the BMPs and measurable goals that will be used to implement the six minimum 
measures. Second, identify practices that will require on-going operation and 
maintenance. Finally, plan for developing and maintaining public support through 
education and outreach.  

6. Establish an implementation plan. This plan will describe how would will develop your 
Phase II storm water management program, including public participation components. 
The following are factors you should consider when implementing your storm water 
management program: 

 

 

 
o Determine program funding and staff requirements. Assess whether you will do 

the work in-house or contract it out.  
o Develop your institutional framework. Identify a lead city department or agency. 

Develop MOUs, if necessary, and consider designating or establishing a regional 
group, such as a council of governments, to help coordinate activities.  

o Identify your permitting approach. Will you choose a general permit or an 
individual permit? Will you join as a co-permittee with another city?  

o Assign an individual or group to be responsible for submitting the permit 
application, developing annual reports, etc.  
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PART 5. ENVIRONMENTAL INDICATORS FOR STORM WATER 
PROGRAMS 

 
Although you are required to develop measurable goals for each BMP, identifying overarching 
goals for your entire storm water management program is also useful. Establishing objectives for 
each of the minimum measures can help put each program component into perspective within the 
framework of your overall program. One way to evaluate program success at either the minimum 
measure- or overall program-level is through the use of environmental indicators.  
 
Useful indicators are often indirect or surrogate measurements where the presence of the 
indicator points to a likelihood that the program area was successful. Indicators can be a cost-
effective method of assessing the effectiveness of a program because direct measurements 
sometimes can be too costly or time-consuming to be practical.  
 
A well-known example is the use of fecal coliform bacteria as an indicator of the presence of 
human pathogens in drinking water. This indicator dates back more than 100 years and is still in 
widespread use for the protection of public health from waterborne, disease-causing organisms. 
 
 

Environmental indicators are measurable features which alone or in combination 
provide managerially and scientifically useful evidence of ecosystem quality, or reliable 
evidence of trends in quality. (Intergovernmental Task Force on Monitoring Water 
Quality, 1995) 

 
 
Environmental indicators are relatively easy-to-measure surrogates that can be used to 
demonstrate the actual health of the environment based on the implementation of various 
programs or individual program elements. Some indicators are more useful than others in 
providing assessments of individual program areas or insight into overall program success. EPA 
has developed a hierarchy of indicators to illustrate this issue, which is shown below.  
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Figure 1. Environmental Indicators Pyramid (USEPA, 1998). 
 
The indicators at the base of the pyramid are more general and might be most useful for limited 
statements about specific program areas, such as establishing a relationship between the use of 
BMPs and loadings reductions. As one advances to higher levels on the pyramid, the 
environmental indicators reflecting improvements in instream biota could be linked to overall 
program success.  

 
In a similar fashion, the indicators shown on the lower boxes of Figure 2 reflect administrative or 
programmatic measurements while actual indicators of environmental change are encompassed 
by the upper boxes. Both figures depict the hierarchy of indicators where administrative or 
programmatic indicators are relatively easy to determine but are generally not as useful as the 
environmental indicators. 
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Figure 2. Hierarchy of Environmental Indicators (USEPA, 1998). 
 
Table 1 presents environmental indicators that have been developed specifically for assessing 
storm water programs (Claytor and Brown, 1996). Note that some of the water quality indicators, 
physical and hydrological indicators, and biological indicators (indicators 1 through 16) can be 
integrated into an overall assessment of your program and used as a basis for the long term 
evaluation of program success. Indicators 17 through 26 correspond more closely to the 
administrative and programmatic indicators as well as the practice-specific indicators for which 
you are establishing measurable goals. 
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Table 1. Storm Water Indicators 
Category # Indicator Name 

1 Water quality pollutant constituent monitoring 

2 Toxicity testing 

3 Loadings 

4 Exceedance frequencies of water quality standards 

5 Sediment contamination 

Water Quality Indicators 

6 Human health criteria 

7 Stream widening/downcutting 

8 Physical habitat monitoring 

9 Impacted dry weather flows 

10 Increased flooding frequency 

Physical and Hydrological 
Indicators 

11 Stream temperature monitoring 

12 Fish assemblage 

13 Macroinvertebrate assemblage 

14 Single species indicator 

15 Composite indicator 

Biological Indicators 

16 Other biological indicators 

17 Public attitude surveys 

18 Industrial/commercial pollution prevention 

19 Public involvement and monitoring 

Social Indicators 

20 User perception 

21 Number of illicit connections identified/corrected 

22 Number of BMPs installed, inspected, maintained 

23 Permitting and compliance 

Programmatic Indicators 

24 Growth and development 

25 BMP performance monitoring Site Indicators 

26 Industrial site compliance monitoring 
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LIST OF MEASURABLE PARAMETERS 
 

• Public Outreach and Education on Storm Water Impacts  
• Public Involvement/Participation  
• Illicit Discharge Detection and Elimination  
• Construction Site Storm Water Runoff Control  
• Post Construction Storm Water Runoff Control in New Development and 

Redevelopment  
• Pollution Prevention/Good Housekeeping for Municipal Operations  

 
 
PUBLIC OUTREACH AND EDUCATION ON STORM WATER IMPACTS 
 
CLASSROOM EDUCATION ON STORM WATER  
• The number of educational materials distributed to schools.  
• The number of classes, schools, or students that participate in municipal-sponsored storm water 
workshops or activities.  
• The number of workshops held for teachers on storm water education.  
• The number of certificates or other rewards given out for classes/students who participate in 
storm water education.  
• The number of students receiving storm water education as a regular part of the school 
curriculum.  
• The number of students receiving storm water education as part of after-school programs.  
 
EDUCATION/OUTREACH FOR COMMERCIAL ACTIVITIES  
• The number of educational materials that were distributed to business owners and operators.  
• The number of certified businesses that participated in training for a "green certification" 
program.  
• The number of businesses trained under a training program.  
 
EDUCATIONAL DISPLAYS, PAMPHLETS, BOOKLETS, AND UTILITY STUFFERS  
• List compiled of target audiences and possible activities for each.  
• The number of materials created and distributed.  
• The number of events attended with displays.  
• The number of people at an event who saw the display (guest book) or took a 
pamphlet/booklet.  
 
LAWN AND GARDEN ACTIVITIES  
• The number of partnerships established with local lawn care businesses.  
• The number of partnerships established with lawn care suppliers/retail stores.  
• The number of municipal employees trained in proper lawn care practices.  
• The number of homeowners that attend training workshops for lawn/garden care BMPs.  
• A survey of homeowners about their lawn care behavior before and after message is delivered.  
• Fertilizer and pesticide residues in runoff.  
• The number of requests for soil testing.  
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LOW IMPACT DEVELOPMENT  
• The number of meetings held to educate citizens and developers about low impact 
development.  
• The percentage of land use codes reviewed to ensure consistency with low impact development 
principles and practices.  
• The number of new site plans that incorporate low impact development principles & practices.  
• The number of municipal-owned facilities that are retrofitted with low impact development 
practices.  
 
PET WASTE MANAGEMENT  
• Whether or not a pet waste ordinance was developed.  
• The number of "clean up after your pet" signs posted in parks and neighborhoods.  
• The number of dog-walking designated areas in parks.  
• Nutrient and bacteria levels in runoff.  
• The number of citations given under an enforcement program.  
• The number of posters/brochures put up in pet supply stores.  
• The number of educational materials given out to pet owners.  
 
POLLUTION PREVENTION FOR BUSINESSES  
• [See Education/Outreach for Commercial Activities]  
 
PROMOTIONAL GIVEAWAYS  
• The number of items given out.  
• The number of events attended (to give out items).  
• The number of partnerships with radio and TV stations for promotions.  
 
PROPER DISPOSAL OF HOUSEHOLD HAZARDOUS WASTES  
• The pounds of household hazardous waste collected on amnesty days.  
• The number of pickup days per year.  
• The number of educational materials distributed to homeowners.  
• The number of partnerships established with businesses.  
• The number of curbside pickup days.  
• Toxic chemical levels in receiving waters.  
 
STORM WATER EDUCATIONAL MATERIALS  
• (See Educational Displays, Pamphlets, Booklets, and Utility Stuffers)  
 
TAILORING OUTREACH PROGRAMS TO MINORITY AND DISADVANTAGED COMMUNITIES 
AND CHILDREN  
 
• The number of brochures/posters created in non-English languages.  
• The number of partnerships established with minority organizations.  
• Attendance at workshops or public meetings held in low-income or minority neighborhoods.  
• The number of educational materials distributed to low-income neighborhoods.  
 
TRASH MANAGEMENT  
• The mass of trash removed from conveyance systems and receiving waters during cleanup 
campaigns.  
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• The number of structural trash controls installed.  
• Floatables in receiving waters.  
• Track the number of additional trash bins installed and signage posted.  
• Whether or not a litter ordinance was established.  
 
USING THE MEDIA  
• The number of public service announcements made on radio and TV.  
• The number of storm-water-related press releases.  
• The number of storm-water-related articles published.  
 
WATER CONSERVATION PRACTICES FOR HOMEOWNERS  
• The number of partnerships established with local water utilities.  
• The number of water conservation utility inserts that are distributed with utility bills.  
• A survey of homeowners about their water conservation behavior before and after the message 
is delivered.  
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PUBLIC INVOLVEMENT/PARTICIPATION 
 
ADOPT-A-STREAM PROGRAMS  
• Track the number of participants in Adopt-A-Stream programs.  
• Water quality at Adopt-A-Stream sites.  
• The quantity of trash and debris removed by Adopt-A-Stream volunteers.  
 
ATTITUDE SURVEYS  
• The number of citizens solicited to complete surveys.  
• The number of completed surveys.  
• A survey of citizens gauging change in attitude/behavior after storm water education activities 
are held.  
 
COMMUNITY HOTLINES  
• The number of hotlines established to handle storm-water-related concerns.  
• The number of calls received by hotlines.  
• The number of problems/incidents remedied as a result of hotline calls.  
 
REFORESTATION PROGRAMS  
• The number of volunteer tree planters.  
• The number of trees planted.  
• The number of acres planted with trees.  
 
STAKEHOLDER MEETINGS  
• The number of meetings held.  
• The number of attendees.  
• The number of actions taken as a result of stakeholder meetings.  
 
STORM DRAIN STENCILING  
• The number or proportion of drains stenciled.  
• The number of stenciling volunteers.  
• The number of drains stenciled.  
• Changes in water quality at outfalls of stenciled areas.  
 
STREAM CLEANUP AND MONITORING  
• The number of stream cleanups.  
• The number of cleanup participants.  
• The quantity of waste collected as a result of cleanup efforts.  
• The number of stream miles cleaned.  
• Water quality at the stream cleanup sites.  
 
VOLUNTEER MONITORING  
• The number of volunteers participating in monitoring programs.  
• The frequency of monitoring in the watershed.  
• The number of volunteer monitoring stations established in the watershed.  
• The number of volunteer monitoring training sessions held.  
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• The number of actions that were taken as a result of the monitoring data collected by 
volunteers.  
 
WATERSHED ORGANIZATION  
• Whether or not a watershed organization was established.  
• The number of participants in the watershed organization.  
• The number of actions taken as a result of the watershed organization.  
 
WETLAND PLANTINGS  
• The acres of land planted.  
• The number of volunteers that participated in planting.  
• The number of planting events held.  
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ILLICIT DISCHARGE DETECTION AND ELIMINATION 
 
FAILING SEPTIC SYSTEMS  
• The number of regular maintenance and inspection reminders issued to tank owners.  
• The number of partnerships formed with private pumping companies.  
• Whether or not an inventory of tanks and when they were last serviced was completed.  
• The number of field tests and screening conducted.  
• The number of post construction inspections conducted to insure proper installation.  
• The number of scheduled pump-outs and routine maintenance work conducted.  
 
IDENTIFYING ILLICIT CONNECTIONS  
• Inventory conducted and sites prioritized for inspection.  
• The number of field tests conducted in high-risk areas.  
• Whether or not an ordinance was developed to allow entrance into private buildings for the 
purpose of conducting tests.  
• The number of illicit connections reported by business employees.  
• The number of survey responses indicating a possible illicit connection.  
• The number of illicit connections found.  
• The number of illicit connections repaired/replaced.  
• Whether or not an ordinance was developed for mandatory inspections of new buildings.  
• The number of new buildings inspected.  
 
ILLEGAL DUMPING  
• The number of flyers, posters, or other public education tools distributed.  
• The number of illegal dumps reported by citizens.  
• The number of penalties enforced upon the participants of illegal dumps.  
• Whether or not an inventory of the prime areas for illegal dumping was completed.  
• The number of rewards distributed to citizens who reported an illegal dump.  
• The number of illegal dump clean-ups completed.  
 
INDUSTRIAL/BUSINESS CONNECTIONS  
• The number of dry weather tests completed.  
• The number of high-risk connections prioritized.  
• The number of codes developed to prohibit connections.  
• The number of illicit connections reported by business employees.  
• The number of survey responses indicating a possible illicit connection.  
• The number of illicit connections found.  
• The number of illicit connections repaired/replaced.  
• The number of new buildings inspected.  
• Whether or not an ordinance was developed for mandatory inspections of new buildings. 
  
RECREATIONAL SEWAGE  
• Whether or not an inventory of high-risk areas was completed.  
• The number of pump-out stations installed.  
• The amount of waste water that pump-out stations collect.  
• The number of no-discharge areas created.  
• The number of new signs added to remind citizens of dumping policies and alternatives.  
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• The number of enforced cases of recreational dumping.  
• The number of citizen complaints made reporting illegal action.  
• The change in water quality at marinas.  
 
SANITARY SEWER OVERFLOWS  
• The frequency of routine maintenance and cleaning activities.  
• The number of overflows reported.  
• The number of overflow causes that were identified during inspections.  
• The number of sites repaired.  
• The number of rainfall gauges installed.  
• Whether or not an ordinance was developed to prohibit new and illicit connections.  
 
WASTEWATER CONNECTIONS TO THE STORM DRAIN SYSTEM  
• The number of rerouted connections.  
• The number of dry weather monitoring activities performed.  
• Whether or not an inventory and prioritization of potential connection sites was completed.  
• The number of field tests conducted in high-risk areas.  
• The number of unwarranted connections reported.  
• The number of unwarranted connections found.  
• The number of unwarranted connections repaired/replaced.  
• Whether or not an ordinance was developed for mandatory inspections of new buildings.  
• The number of new buildings inspected.  
• Changes in water quality at re-routed outfalls and high risk areas.  
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CONSTRUCTION SITE STORM WATER RUNOFF CONTROL 
 
BMP INSPECTION AND MAINTENANCE  
• The frequency of inspection and maintenance of BMPs.  
• The number of failed storm water BMPs.  
• The number of BMPs reported to be in need of repair.  
• Whether or not an inventory of inspection and maintenance activities was created and is 
regularly maintained.  
 
BRUSH BARRIER  
• The number of brush barriers installed.  
• The number of construction sites with brush barriers.  
• The amount of sediment collected brush barriers.  
• The frequency of inspection and maintenance of brush barrier installations.  
• Suspended solids levels at the site outfall.  
 
CHECK DAMS  
• The number of check dams installed.  
• The number of construction sites that have check dams.  
• The reduction in runoff quantity.  
• The frequency of inspection and maintenance of check dam installations.  
• The amount of sediment collected.  
• Suspended solids levels at the site outfall.  
 
CHEMICAL STABILIZATION  
• The number of personnel trained to apply chemicals.  
• Suspended solids levels at the site outfall.  
• The frequency of chemical reapplication.  
• The number of construction sites that use chemical stabilization.  
 
CONSTRUCTION ENTRANCES  
• The frequency of inspection and maintenance of construction entrances.  
• The amount of sediment collected at construction entrances.  
• Suspended solids levels at the site outfall.  
• Whether or not an ordinance was developed that requires special construction entrances.  
 
CONSTRUCTION REVIEWER  
• The number of trained inspectors.  
• Whether or not an ordinance was developed requiring that sites  
be inspected.  
• The number of inadequate sites/plans reported by inspectors.  
• The number of non-compliant permits reported.  
 
CONSTRUCTION SEQUENCING  
• Whether or not an ordinance was developed that requires construction sequencing.  
• The number of construction sites that practice sequencing.  
• Suspended solids levels at the site outfall.  
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CONTRACTOR CERTIFICATION AND INSPECTOR TRAINING  
• The number of certified contractors.  
• The number of training and certification programs offered.  
• Whether or not an ordinance requiring certification was developed.  
• Whether or not an incentives program for certified contractors and inspectors was developed.  
• The number of certified inspectors.  
• The number of sites inspected.  
• Changes in water quality at inspected sites.  
 
DUST CONTROL  
• Suspended solids levels at the site outfall or in nearby receiving waters.  
 
FILTER BERMS  
• The number of filter berms installed.  
• The number of construction sites with filter berms.  
• The frequency of inspection and maintenance of filter berms.  
• Suspended solids levels at the site outfall.  
 
GENERAL CONSTRUCTION SITE WASTE MANAGEMENT  
• Whether or not an ordinance was developed to ensure that all regulations are followed for 
material storage, disposal, etc.  
• Water quality at the site outfall.  
• The frequency of inspection and maintenance activities.  
 
GEOTEXTILES  
• The number of geotextile installations at construction sites.  
• The number of construction sites that use geotextiles.  
• The frequency of inspection and maintenance of geotextile installations.  
• Suspended solids levels at the site outfall.  
 
GRADIENT TERRACES  
• The number of gradient terrace installations at construction sites.  
• The number of construction sites that use gradient terraces.  
• The frequency of inspection and maintenance of gradient terraces.  
• Suspended solids levels at the site outfall.  
 
GRASS-LINED CHANNELS  
• The number of grass-lined channels installed.  
• The number of construction sites that use grass-lined channels.  
• The frequency of inspection and maintenance of grass-lined channels.  
• The reduction in runoff quantity.  
• Water quality at the site outfall.  
 
LAND GRADING  
• The number of construction sites that use better land grading practices.  
• Suspended solids levels at the site outfall.  
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MODEL ORDINANCES  
• Whether or not an ordinance was developed to address construction site runoff control.  
• The number of enforcement actions taken.  
• The number of stop work orders given.  
• The number of bonding requirements set.  
 
MULCHING  
• The amount of exposed soils protected with mulch.  
• The number of construction sites that use mulching.  
• Suspended solids levels at the site outfall.  
 
PERMANENT DIVERSIONS  
• The number of permanent diversions installed.  
• The number of construction sites that use permanent diversions.  
• The amount of runoff reduced.  
• The frequency of inspection and maintenance of permanent diversions.  
• Water quality at the site outfall.  
 
PERMANENT SEEDING  
• The amount of seeded area.  
• The number of construction sites that use permanent seeding.  
• The frequency of inspection and maintenance of seeded areas.  
• Suspended solids levels at the site outfall.  
 
PRESERVING NATURAL VEGETATION  
• The amount of naturally vegetated land area preserved.  
• The number of construction sites that preserve natural vegetation.  
• Whether or not an ordinance was developed that requires that some natural vegetation be 
preserved at construction sites.  
• Water quality at the site outfall.  
 
RIPRAP  
• The number of riprap installations.  
• The number of construction sites that use riprap.  
• Suspended solids levels at the site outfall.  
• The frequency of inspection and maintenance of riprap installations.  
• The reduction in runoff velocity.  
 
SEDIMENT FILTERS AND SEDIMENT CHAMBERS  
• The number of sediment filters and chambers installed.  
• The number of construction sites that use sediment filters and chambers.  
• The frequency of inspection and maintenance of sediment filters and chambers.  
• Water quality at the site outfall.  
• The acreage of disturbed land that drains to sediment filters and chambers.  
• The amount of sediment collected in filters and chambers.  
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SEDIMENT TRAPS  
• The number of sediment traps installed.  
• The number of construction sites that use sediment traps.  
• The amount of sediment collected in sediment traps.  
• Suspended solids levels at the site outfall.  
• The frequency of inspection and maintenance of sediment traps.  
 
SEDIMENT BASINS AND ROCK DAMS  
• The number of sediment basins and rock dams installed.  
• The number of construction sites that use sediment basins and rock dams.  
• The amount of sediment collected in sediment basins.  
• Suspended solids levels at the site outfall.  
• The frequency of inspection and maintenance of sediment basins and rock dams.  
 
SILT FENCE  
• The amount of silt fence installed.  
• The number of construction sites that use silt fences.  
• The amount of sediment collected by silt fences.  
• The frequency of inspection and maintenance of silt fences.  
• Suspended solids levels at the site outfall.  
 
SODDING  
• The amount of disturbed land protected by sod installations.  
• The number of construction sites that use sodding.  
• The frequency of inspection and maintenance of sod installations.  
• Suspended solids levels at the site outfall.  
 
SOIL ROUGHENING  
• The amount of disturbed land protected by soil roughening.  
• The number of construction sites that use soil roughening.  
• Suspended solids levels at the site outfall.  
 
SOIL RETENTION  
• The number of soil retaining structures installed.  
• The number of construction sites with soil retaining structures.  
• Suspended solids levels at the site outfall.  
• The frequency of inspections to ensure that no erosion is occurring. 
  
SPILL PREVENTION AND CONTROL PLAN  
• The number of reported spills.  
• Whether or not an ordinance for storage of high-risk chemicals was developed.  
• The number of personnel trained in spill response.  
 
STORM DRAIN INLET PROTECTION  
• The number of storm drain inlets protected.  
• The number of construction sites that use storm drain inlet protection.  
• The amount of sediment collected.  
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• Suspended solids levels at the site outfall.  
• The frequency of inspection and maintenance of storm drain inlets.  
 
TEMPORARY DIVERSION DIKES  
• The number of temporary diversion dikes installed.  
• The number of construction sites that use temporary diversion dikes.  
• The reduction in runoff quantity at the site outfall.  
• Suspended solids levels at the site outfall.  
• The amount of sediment collected by temporary diversion dikes outfall.  
 
TEMPORARY SLOPE DRAIN  
• The number of temporary slope drains installed.  
• The number of construction sites that have temporary slope drains.  
• Suspended solids levels at the site outfall.  
• The frequency of inspection and maintenance of temporary slope drains.  
 
TEMPORARY STREAM CROSSINGS  
• The number of temporary stream crossings installed.  
• The frequency of inspection and maintenance of temporary stream crossings.  
• Suspended solids levels at the site. 
 
VEGETATED BUFFER  
• The number of vegetated buffers installed.  
• The number of construction sites with vegetated buffers.  
• Changes in water quality of runoff leaving buffer areas.  
• The reduction in runoff quantity.  
• The frequency of inspection and maintenance of vegetated buffers.  
 
VEHICLE MAINTENANCE AND WASHING AREAS  
• Water quality at the site outfall.  
• Whether or not construction vehicles are regularly inspected.  
• The number of vehicle wash areas on-site.  
• The number of construction sites with designated vehicle maintenance and washing areas.  
 
WIND FENCES AND SAND FENCES  
• The number of fences installed.  
• The number of construction sites that use fences.  
• The frequency of inspection and maintenance of wind and sand fences.  
• Suspended solids levels at the site outfall.  
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POST CONSTRUCTION STORM WATER RUNOFF CONTROL IN NEW 
DEVELOPMENT / REDEVELOPMENT 
 
ALTERNATIVE TURNAROUNDS  
• The reduction in impervious cover.  
• The number of turnarounds modified.  
• Whether or not development codes were changed to allow alternative turnarounds.  
• The reduction in runoff quantity.  
• Changes in the physical characteristics of streams downstream from modified areas.  
 
ALTERNATIVE PAVERS  
• Whether or not development codes were changed to allow for alternative pavers.  
• The amount of new alternative paver installations added or replaced.  
• The number of new development sites that use alternative pavers.  
• The reduction in runoff quantity.  
• Changes in the physical characteristics of streams downstream from areas with alternative 
paver installations.  
 
ALUM INJECTION  
• Whether or not an inventory of sites where alum injection was used was completed.  
• Changes in water quality.  
• Changes in biological populations.  
 
BIORETENTION  
• The reduction in impervious cover.  
• The reduction in runoff quantity.  
• Changes in runoff water quality (nutrients, sediments, metals, organics, etc.).  
• The number of new bioretention cells installed (both commercial and residential).  
• The number of acres that are drained by bioretention cells.  
 
BMP INSPECTION AND MAINTENANCE  
• The frequency of inspection and maintenance activities.  
• The number of problems that were identified and remedied.  
• The change in the proportion of BMPs that are well-maintained as a result of inspection and 
maintenance.  
• Whether or not an inventory of BMPs requiring maintenance was completed and is regularly 
updated.  
• Changes in water quality of effluent from BMPs.  
 
BUFFER ZONES  
• Whether or not development codes were changed to require buffer zones.  
• The acreage of land conserved as buffers.  
• The acreage of land converted to buffers.  
• Changes in water quality of runoff leaving buffer areas.  
• Changes in the physical characteristics of streams downstream from areas with buffer zones.  
• The frequency of inspections and maintenance activities in buffer zones.  
• The acreage that drains to buffer zones.  
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CATCH BASIN  
• Whether or not an inventory of catch basins was completed.  
• The number of catch basins retrofitted with filtering devices.  
• The quantity of sediment removed from catch basins.  
 
CONSERVATION EASEMENTS  
• The acreage of land conserved under easements.  
• Whether or not an inventory of lands that could be conserved with conservation easements was 
completed.  
 
DRY EXTENDED DETENTION PONDS  
• The reduction in runoff quantity.  
• Changes in water quality of effluent from the dry pond outlet.  
• The number of new dry ponds installed.  
• The acreage of land drained by dry ponds.  
 
ELIMINATING CURBS AND GUTTERS  
• Whether or not development codes were changed.  
• The reduction in runoff quantity.  
• The number of new developments without curbs and gutters.  
• The number of curb cuts made in existing developments.  
• The number of miles of gutterless streets.  
 
GRASSED SWALES  
• The number of new grassed swales installed.  
• The miles of streets with grassed swales.  
• The reduction in runoff quantity.  
• The reduction in runoff velocity.  
• Changes in water quality of runoff from areas with grassed swales.  
• The number of acres drained by grassed swales.  
 
GRASSED FILTER STRIP  
• The number of new grassed filter strips installed.  
• The miles of streets with grassed filter strips.  
• The reduction in runoff quantity.  
• The reduction in runoff velocity.  
• Changes in water quality of runoff from areas with grassed filter strips.  
• The number of acres drained by grassed filter strips.  
 
GREEN PARKING  
• Whether or not development codes were changed to allow green parking.  
• The number of new green parking lots installed.  
• The reduction in runoff quantity.  
• The number of impervious acres served by green parking lots.  
• The number of impervious lots converted to green lots.  
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IN-LINE STORAGE  
• The reduction in peak flow of runoff.  
• The number of basins retrofitted with flow regulators.  
• The acreage drained by in-line storage systems.  
 
INFILTRATION BASIN  
• The reduction in runoff quantity.  
• Changes in water quality.  
• The number of new infiltration basins installed.  
• The acreage drained by infiltration basins.  
 
INFILTRATION TRENCH  
• The reduction in runoff quantity.  
• Changes in water quality.  
• The number of new infiltration trenches installed.  
• The acreage drained by infiltration trenches.  
 
INFRASTRUCTURE PLANNING  
• Whether or not development codes were modified.  
• The number of new developments using storm water BMPs.  
• The reduction in impervious surface area and infrastructure.  
 
MANUFACTURED PRODUCTS FOR STORM WATER INLETS  
• Whether or not an inventory of areas where installation of manufactured products would be 
appropriate was completed.  
• Whether or not a review was conducted to identify which products would be best for each inlet.  
• The number of manufactured products installed in storm water inlets.  
• Changes in water quality.  
 
NARROWER RESIDENTIAL STREETS  
• Whether or not development codes were modified.  
• The reduction in impervious surface area.  
• The number of new developments that use narrow streets.  
• The number of miles of narrow streets.  
 
ON-LOT TREATMENT  
• The reduction in runoff quantity.  
• The reduction in runoff peak flow.  
• The number of lots that use on-lot treatment.  
• The acreage of impervious surfaces that drain to on-lot treatment BMPs.  
• The number of manufactured products sold to store runoff on-site (i.e., rainbarrels).  
• Changes in water quality downstream from areas that use on-lot treatment.  
 
OPEN SPACE DESIGN  
• Whether or not development codes were modified to accommodate open space developments.  
• The number of new developments that use open space design principles.  
• The number of acres of open space preserved with open space design.  
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ORDINANCES FOR POSTCONSTRUCTION RUNOFF  
• Whether or not an ordinance was developed to address post-construction runoff.  
• The projected amount of impervious cover reduced under the new ordinance.  
• The number of enforcement actions that occur as a result of the new ordinance.  
 
POROUS PAVEMENT  
• Whether or not development codes were modified to allow for porous pavement.  
• The amount of new porous pavement added or replaced.  
• The number of new development sites that use porous pavement.  
• The reduction in runoff quantity.  
• Changes in the physical characteristics of streams downstream from areas with porous 
pavement installations.  
 
SAND AND ORGANIC FILTERS  
• Changes in water quality.  
• The reduction in runoff quantity.  
• The number of new sand and organic filters installed.  
• The acreage of impervious surface that drains to sand and organic filters.  
 
STORM WATER WETLAND  
• Changes in water quality.  
• The reduction in runoff quantity.  
• The number of storm water wetlands created.  
• The acreage of impervious surface that drains to storm water wetlands.  
 
URBAN FORESTRY  
• Whether or not development codes were modified to promote urban forestry.  
• Whether or not an ordinance was developed to promote urban forestry.  
• The number of trees planted as a result of urban forestry initiatives.  
• The acreage of treed land.  
• The reduction in runoff quantity.  
• Changes in water quality.  
• The acreage of forest habitat created.  
• Aesthetic and shade benefits.  
 
WET PONDS  
• Changes in water quality.  
• The reduction in runoff quantity.  
• The number of wet ponds installed.  
• The acreage of impervious surface that drains to wet ponds.  
 

51 

0040104



Measurable Goals Guidance for Phase II Small MS4s  
 

ZONING  
• Whether or not development codes were modified.  
• The amount of open space protected with new zoning codes.  
• The projected number of new storm water treatment areas expected under the new zoning 
codes.  
• The projected number of upgrades to existing storm water facilities expected as a result of 
changes in expected development density.  
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POLLUTION PREVENTION/GOOD HOUSEKEEPING FOR MUNICIPAL 
OPERATIONS 
 
ALTERNATIVE PRODUCTS  
• The number of educational materials distributed.  
• The number of consumers surveyed who have increased their use of alternative products.  
 
ALTERNATIVE DISCHARGE OPTIONS FOR CHLORINATED WATER  
• Whether or not an ordinance was developed to prevent direct discharge of chlorinated water.  
• The number of pool owners informed of the options for discharging chlorinated water.  
• Chlorine levels in receiving waters.  
• The number of enforcement actions pertaining to pool water discharges.  
 
AUTOMOBILE MAINTENANCE  
• The number of employees trained in preventing pollution from automobile maintenance 
activities.  
• The number of sites rewarded as being a "clean site" under a rewards program.  
• The number of spills reported.  
• The number of educational materials distributed at garages, auto shops, and other automobile-
related businesses.  
 
HAZARDOUS MATERIALS STORAGE 
• The number of regularly inspected storage units.  
• The number of employees trained in hazardous material storage and maintenance.  
• The total number of storage facilities equipped to store hazardous materials.  
• The level of toxic pollutants in receiving waters.  
• The number of materials distributed educating citizens on home storage of hazardous materials.  

 
ILLEGAL DUMPING CONTROL  
• Whether or not areas where illegal dumping is common were identified.  
• The number of "no dumping" signs posted.  
• The number of educational materials distributed.  
• The number of reports of illegal dumping received.  
• The number of dump sites cleaned up.  
• The number of sites improved to eliminate them as target dumping spots.  
• The number of enforcement actions pertaining to illegal dumping.  
• Whether or not a partnership with the community was established to promote reporting and to 
educate citizens. 
  
LANDSCAPING AND LAWN CARE  
• The number of stores/gardens participating in education program.  
• The number of people trained in safe landscaping, lawn care, and pest management techniques.  
• The number of classes/seminars offered in landscaping and lawn care.  
• The number of educational materials distributed.  
• Whether or not a survey of lawn and landscaping methods used by the community was 
conducted.  
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MATERIALS MANAGEMENT  
• The number of facilities storing hazardous materials.  
• The frequency of inspection and maintenance visits to storage facilities.  
• The number of personnel trained in hazardous material handling and storage.  
• The amount of waste generated by municipal operations.  
• Whether or not an inventory of hazardous materials was created for each storage facility.  
 
PARKING LOT AND STREET CLEANING  
• Whether or not roads and parking lots were inventoried and prioritized for cleaning.  
• The number of scheduled road cleanings.  
• The suspended solids levels in runoff.  
• The pounds of debris collected from street sweeping.  
 
PEST CONTROL  
• The number of businesses participating in education at the point of purchase.  
• The number of municipal employees trained in integrated pest management.  
• Pesticide levels in runoff and receiving waters.  
• The number of educational materials distributed.  
 
PET WASTE COLLECTION  
• The number of dog parks.  
• The number of signs posted stating regulations.  
• The number of educational materials distributed.  
• The number of "pooper-scooper" stations installed.  
• Whether or not an ordinance was created to address pet waste.  
 
ROAD SALT APPLICATION AND STORAGE  
• The number of storage facilities included in a regular inspection and maintenance program.  
• The number storage facilities repaired.  
• The number of employees trained in road salt application.  
• The quantity of salt applied to roadways.  
• The quantity of alternative products used.  
• The water quality at outfalls near downstream of storage facilities.  
 
ROADWAY AND BRIDGE MAINTENANCE  
• Whether or not a current list of roadway and bridge construction  
is maintained.  
• The quantity of debris removed from construction sites.  
• The number of employees trained in pollution prevention techniques.  
• The amount of deicing salts used.  
• The number of catch basins at constructions sites that are cleaned regularly.  
 
SEPTIC SYSTEMS CONTROLS  
• The number and location of septic systems.  
• The number of systems that are inspected and maintained regularly.  
• The number of reminder and educational flyers distributed.  
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• The number of people trained in inspection and installation of septic systems.  
• The number of failed septic systems.  
 
SPILL RESPONSE AND PREVENTION  
• Whether or not an inventory of municipal facilities at risk for spills was created.  
• The number of leak detection devices installed at municipal facilities.  
• The number of preventative maintenance procedures performed on tanks, valves, pumps, pipes, 
and other equipment.  
• Whether or not a spill response plan was developed for municipal facilities.  
• The number of personnel trained in spill response.  
• The number of regularly inspected high-risk facilities.  
• The number of educational materials distributed to municipal employees.  
 
STORM DRAIN SYSTEM CLEANING  
• Whether or not areas with high pollutant loadings were inventoried and prioritized for cleaning.  
• The length of storm drain pipe cleaned regularly.  
• The number of outfalls cleaned regularly.  
• The amount of trash, sediment, and other pollutants removed during cleaning.  
• Water quality at storm drain system outfalls.  
 
USED OIL RECYCLING  
• The number of gallons of used oil collected from municipal operations.  
• The number of recycling facilities that collect oil from municipal operations.  
• The number of educational materials distributed to municipal employees.  
 
VEHICLE WASHING  
• The number of educational materials distributed to municipal employees.  
• The number of designated municipal vehicle washing areas.  
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CHAPTER 1: INTRODUCTION AND BACKGROUND 

1. Introduction and Background 
 
1.1 Overview 
 
Purpose of the Guidance 
The National Pollutant Discharge Elimination System (NPDES) 
Municipal Separate Storm Sewer System (MS4) Program Evaluation 
Guidance (Guidance) is intended to assist State and NPDES 
permitting authority staff to: 
 

 Assess the compliance and effectiveness of Phase I and 
Phase II MS4 programs; 

 Develop Phase II MS4 stormwater management programs 
(SWMPs); 

 Assess pollutants of concern; 

 Provide technical assistance. 

 
Unlike NPDES industrial wastewater permits which typically contain specific end-of-pipe effluent limits 
based on water quality standards or available treatment technology, MS4 permits usually include 
programmatic requirements involving the implementation of best management practices (BMPs) in 
order to reduce pollutants discharged to the “maximum extent practicable” (MEP).  In addition, the 
permittees often are allowed flexibility in the types of BMPs and activities implemented to meet permit 
requirements.  This flexibility, as well as the multifaceted nature of the requirements, makes it difficult to 
evaluate the effectiveness of MS4 stormwater programs. The purpose of this Guidance is to provide 
NPDES permitting authority staff the information and questions necessary to conduct a comprehensive 
MS4 program evaluation and determine if the permittee is implementing the program in order to reduce 
pollutants discharged to the MEP. This Guidance is not intended to be used as a checklist, rather as a 
reference to prepare for and conduct an MS4 evaluation.  The evaluator must ultimately rely on personal 
experience and best professional judgment (BPJ) to conduct a comprehensive MS4 program evaluation. 
 
An MS4 program evaluation is ultimately based on the requirements in the MS4 permit and commitments 
made in the stormwater management program (SWMP). These should serve as the primary references for 
a specific MS4 program evaluation, with this Guidance used as a tool to help assess compliance with the 
SWMP Plan and the permit.  The evaluator may also recommend additional activities that should be 
conducted by the permittee to improve the SWMP.  The term evaluation can refer to an audit, inspection 
or screening process depending on the level of detail utilized.  These terms are defined under “Common 
Terms” below. 
 
It is important to keep in mind that this Guidance is not an enforcement “how to” document, but can be 
used to assist in the enforcement process by describing a process for consistently and accurately assessing 
and documenting the compliance status of permittees based on permit or SWMP requirements.  Notes, 
checklists, and reports developed as a result of an evaluation will be 
helpful when justifying and generating enforcement actions. TIP: 

Permittees may find this 
Guidance useful in conducting 
a self-audit to identify and 
proactively address issues. 

TIP: 
The questions and issues 
addressed in this MS4 
Evaluation Guidance are 
intended to be used as a 
reference during an MS4 
program evaluation, not as a 
script or checklist during the 
review.  
Each evaluation should be 
customized to the issues and 
requirements specific to that 
MS4. 

 
Intended Audience 
This Guidance is written for State and EPA staff responsible for 
NPDES MS4 permit issuance, compliance and inspections. 
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Permittees may also find the information in this Guidance useful in 
conducting a self-audit to improve the effectiveness of their SWMP. 
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Objective Evaluation 
This Guidance is intended to provide information to evaluators to 
help them objectively evaluate if the permittee is implementing the 
SWMP to the MEP.  This is going to vary from state to state and by 
permittee.  For example, some states have requirements that go 
beyond the federal regulations, or have state programs or policies that affect the way in which certain 
requirements are articulated in a permit.  In addition, individual NPDES MS4 permits may provide some 
details on the type of program elements the permittee must implement, but not describe in detail all 
activities necessary to implement each element.  Typically these permits require that the permittee’s 
SMWP Plan include this detail, however, and be submitted for approval.  Or permits may specify goals or 
performance standards that the permittee must meet and then require them to develop the necessary 
program components to reach those goals or standards and describe them in their SWMP. 

Resources: 
Information regarding permitting 
authorities or other NPDES 
information can be found at 
www.epa.gov/npdes/stormwater

 
Each permittee may have a different approach to complying with a specific permit requirement based on 
MS4-specific traits or issues.  For example, EPA regulations require permittees to develop “procedures 
for site inspection and enforcement” for addressing construction activities. MS4 permits will likely 
elaborate on this requirement in more detail, such as by specifying a minimum frequency for inspection. 
However, few MS4 permits will specify how the permittee should inventory their active construction 
projects or track enforcement activities. A permittee with only a few construction projects a year may be 
able to use a paper system to inventory and track construction projects. A permittee with hundreds or 
thousands of construction projects would likely need a database or similar electronic tracking system to 
ensure it was implementing the program to the MEP. 
 
Some MS4 permits will not include any specific requirements at all and will only generally dictate that   
the required MS4 SMWP components are developed and implemented.   These MS4 programs are often 
the hardest to objectively evaluate because there is no prescribed benchmarks to measure against.  In 
these cases, the evaluator will need to subjectively assess the MS4’s SWMP program against the intent of 
the associated regulations to reduce pollutants to the MEP.  Evaluation techniques and tools (i.e. 
checklists) may need to be altered in these cases to best ascertain and assess the effectiveness and 
compliance status of such a program. 
 
Common Terms 
For purposes of this guidance, it is important to note that the term “evaluation” is generally used to define 
any assessment of an MS4 program.  Evaluations are further defined as either “inspections”, “audits”, or 
“screenings” depending upon the level of review performed.  These and other common terms used 
throughout this Guidance are defined as follows: 

 Audit—comprehensive evaluation of all components of an MS4 program to assess overall 
implementation and identify problems 

 MS4—the municipal separate storm sewer system (full text definition included in Appendix A); 
can refer to the conveyance system in addition to the jurisdiction(s) which own/operate the 
system. 

 Permittee—the permitted owner/operator(s) of the MS4; the entity being evaluated 

 Evaluation—any screening, audit or inspection of an MS4 program 

 Evaluator—the NPDES permitting authority staff person who is conducting the evaluation of the 
MS4 program 
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 Inspection—focused evaluation of specific components of an MS4 program to verify compliance 
with permit requirements 

 Municipal permittee—a general reference to a municipality that is the owner/operator of an MS4 
and is covered by an NPDES MS4 permit 

 Permit Area—Geographic area covered by the MS4 permit 

 Permitting Authority—the State or EPA Region authorized to issue NPDES permits 

 Screening—evaluation method used to get a basic impression of a program or uncover “red 
flags;” may be used as a precursor to a program evaluation 

 Stormwater Management Program, or SWMP—the stormwater management program 
implemented by the permittee; also referred to as the “program” 

 SWMP Plan—the document often used by permittees to document SWMP elements implemented 
or planned 

 
How to Use this Guidance 
The first part of this Guidance includes background information useful for review.  Subsequent sections 
lead the evaluator through a series of steps to conduct an evaluation, which can be categorized into three 
parts: Advance Preparation, Conducting the Evaluation, and Post-Evaluation Activities.   
 
The section titled “Conducting the Evaluation” is divided into subsections that describe in depth how to 
evaluate overall program management as well as each of the major SWMP components: 

 MS4 public education and participation 

 MS4 maintenance activities 

 Construction activities 

 Post-construction controls 

 Industrial/commercial facilities 

 Illicit discharge detection and elimination 

 
For each subsection, the following information is provided: 

 A description of regulatory requirements 

 Resources for more information 

 Common activities related to the SWMP component 

 Materials to review prior to the evaluation 

 Elements to address and questions to ask during the evaluation 

 A description of any recommended in-field evaluation activities 

 Common issues identified during evaluations 

In addition, a glossary as well as multiple worksheets and checklists have been included in appendices as 
tools for the evaluator to prepare for and conduct an MS4 SWMP evaluation.   
 
Appendix A—Glossary & Acronym List 
Appendix B—Evaluation Worksheets 
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Appendix C—Field Visit Worksheets 
Appendix D—Annual Report Review and Evaluation Worksheet 
 
Note that this Guidance is best used as a preparatory tool and except for the worksheets in Appendices B 
and C does not lend itself well as a reference to be used during an evaluation. 
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1.2 Regulatory Overview 
 
Background 
A brief summary of EPA’s stormwater regulations are presented 
below. Sections of relevant regulatory text are included in the 
Chapter 4 of this Guidance, however, MS4 stormwater program 
evaluators are referred to the NPDES Phase I and Phase II regulations, preamble, and other EPA guidance 
for detailed information on the stormwater regulations.  State programs that wish to adopt this Guidance 
may want to add state-specific elements. 

 
In 1987, Congress amended the Clean Water Act (CWA) to require implementation, in two phases, of a 
comprehensive national program for addressing stormwater discharges. 
 
Stormwater Phase I 
The first phase of the program, commonly referred to as “Phase I,” was promulgated on November 16, 
1990 (55 Federal Regulations (FR) 47990) and addresses MS4, active construction and industrial 
facilities.  
 
Phase I requires NPDES permits for stormwater discharges from a large number of priority sources 
including medium and large MS4s generally serving populations of 100,000 or more, and several 
categories of industrial activity, including construction activity that disturbs five or more acres of land. 
 
The Phase I permits mostly covered larger cities, and required them to develop a SWMP, conduct some 
monitoring, and submit periodic reports. 
 
According to 40 CFR 122.26(b)(8), municipal separate storm sewer system means a “conveyance or 
system of conveyances (including roads with drainage systems, municipal streets, catch basins, curbs, 
gutters, ditches, man-made channels, or storm drains):  (i) Owned or 
operated by a State, city, town, borough, county, parish, district, 
association, or other public body (created by or pursuant to State 
law)...including special districts under State law such as a sewer 
district, flood control district or drainage district, or similar entity, or 
an Indian tribe or an authorized Indian tribal organization, or a 
designated and approved management agency under section 208 of 
the Clean Water Act that discharges into waters of the United States.  
(ii) Designed or used for collecting or conveying stormwater; (iii) 
Which is not a combined sewer; and (iv) Which is not part of a 
Publicly Owned Treatment Works (POTW) as defined at 40 CFR 
122.2.”  

For More Information: 
For information on stormwater 
programs and regulations visit 
www.epa.gov/npdes/stormwater

TIP: 
MS4 systems can be linear or 
more complex, open, piped, 
manmade, natural, or a 
combination of all of these 
things. Some carry 
groundwater or piped streams, 
are tidally influenced, or have 
some other constant source of 
non-stormwater discharge.   

 
What constitutes an MS4 is often misinterpreted and misunderstood. An MS4 is not always just a system 
of underground pipes—it can include roads with drainage systems, gutters, and ditches. Although most 
entities with MS4s are local municipal governments (e.g., cities and counties), there are other 
governmental entities that manage storm drain systems at their facility, including state departments of 
transportation, universities, local sewer districts, hospitals, military installations, and prisons.  As 
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previously stated in the “Common Terms” section, the term “MS4” can refer to the system itself or the 
entities which own and operate the system. 
 
The operators of construction activities disturbing greater than 5 acres have been required to obtain 
NPDES permit coverage since 1992. General permits for large construction activity require construction 
operators to develop and implement a stormwater pollution prevention plan to control erosion, sediment 
and other wastes on the site. 
 
The Phase I industrial stormwater program regulates eleven industrial categories, which EPA has further 
broken out into 30 sectors. Similar to construction activities, these industrial facilities have been required 
to obtain NPDES permit coverage since 1992. General permits require regulated industries to develop and 
implement a stormwater pollution prevention plan, including monitoring for some industries. 
 
Stormwater Phase II 
The second phase of the stormwater program, promulgated on 
December 8, 1999 (64 FR 68722) and amends existing Phase I 
regulations dealing with MS4s, active construction and industrial 
facilities.   
 
The Phase II regulations require NPDES permits for stormwater 
discharges from certain small municipal separate storm sewer 
systems and construction activity generally disturbing between 1 and 
5 acres. The construction requirements essentially extended the 
Phase I threshold for construction activities from 5 acres down to 1 
acre. 
 
Under the Phase II MS4 stormwater program, operators of regulated 
small MS4s are required to 

 Apply for NPDES permit coverage  

 Develop a SWMP that addresses six minimum control measures 

Phase II Stormwater 
Minimum Measures  

 Public education and 
outreach  
 Public involvement/ 
participation 
 Illicit discharge detection and 
elimination 
 Construction site runoff 
control 
 Post-construction 
stormwater management 
 Pollution prevention/  
good housekeeping for 
municipal operations 

• Public Education and Outreach on Stormwater Impacts  

• Public Involvement/Participation 

• Illicit Discharge Detection and Elimination  

• Construction Site Runoff Control  

• Post-Construction Stormwater Management in New Development and Redevelopment  

• Pollution Prevention/Good Housekeeping for Municipal Operations 

 Implement the SWMP using appropriate stormwater management controls, or BMPs  

 Develop measurable goals for the SWMP  

 Evaluate the effectiveness of the SWMP 

 Provide reports on program status 

The Phase II regulations also required certain regulated industrial facilities, with no industrial activities 
exposed to stormwater runoff, to submit a certification of “no exposure” if the facility fell into one of the 
regulated eleven industrial categories but did not have an NPDES permit.  
 

January 2007 6 EPA-833-R-07-003

0040116



CHAPTER 1: INTRODUCTION AND BACKGROUND 
 

MS4 Permits 
Phase I MS4 permittees were subject to the permit application requirements found at 40 Code of Federal 
Regulations (CFR) 122.26(d).  The permit application consisted of two parts that provided the NPDES 
permitting authority comprehensive information to use in developing permit requirements. Information 
required in the application included a physical description of the MS4, legal authority of the MS4 
operator, a characterization of the surrounding sources and the pollutants found in the stormwater 
discharge, and a description of fiscal resources.  The most significant portion of the application was the 
development of a proposed SWMP that would meet the standard of "reducing pollutants to the MEP." 
Using the information submitted in the permit application, the NPDES permitting authority would then 
develop appropriate permit requirements. Phase I MS4 permittees were covered under individual permits 
issued to either single permittees or groups of co-permittees. 
 
Although there are some exceptions, phase II MS4 permittees are primarily covered by general permits 
that require implementation of the six minimum control measures.  
 
The specific requirements in MS4 permits vary greatly around the country.  Some MS4 permits contain 
broad requirements that outline the basic SWMP components the permittee is required to implement, 
giving the permittee the flexibility to develop a program to meet these broad requirements. Other MS4 
permits are more prescriptive and specify in detail the minimum activities and BMPs for each program 
element.   
 
1.3 Types of Permittees 
 
Traditional MS4 Programs 
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Many MS4 operators permitted under the NPDES program are either 
city or county governments. To evaluate this type of an MS4 
program, an evaluator must have a basic understanding of the 
structure, operation and function of local governments. The structure 
and authority of local governments can vary by state (for example, 
the use of towns, townships, villages or parishes), therefore a general 
description of a common city/county local government structure is 
provided below. 
 
Cities provide a variety of functions including fire and police 
protection, construction and maintenance of streets, stormwater and 
wastewater services, and providing for health, recreation, and social needs. Counties provide many of 
these same services in unincorporated areas. Cities are governed by a city council that establishes 
municipal policy and enacts local ordinances. Many cities are run by the council-manager system, where 
the elected council appoints a full-time professional manager to direct city departments and implement 
policy. Some cities are run by the mayor-council system, where a mayor (either elected or appointed by 
the council) works with the council to direct city departments and implement policy. 

TIP: 
City and county stormwater 
management programs can be 
administered by various 
programs including:  public 
works, building, and 
environmental program, or 
wastewater management staff, 
usually pretreatment.  
 

 
City boundaries can change through the annexation process. Unincorporated county land that is adjacent 
to the city can be annexed through a formal process.  
 
Stormwater management responsibilities vary depending on the city or county. Some permittees assign 
stormwater program oversight and implementation to the public works department, while others assign 
stormwater to an environmental services department. Still others combine stormwater program 
implementation with wastewater treatment agencies, flood control authorities, or other regional entities.  
Also, some counties perform stormwater activities within incorporated cities (such as inspections). Each 

EPA-833-R-07-003

0040117



CHAPTER 1: INTRODUCTION AND BACKGROUND 

permittee should clearly describe in the SWMP Plan the roles and responsibilities of each department 
involved in stormwater management. 
 
Nontraditional MS4 Programs 
As stated previously, the term MS4 does not solely refer to 
municipally owned storm sewer systems.  Examples include, but are 
not limited to non-traditional entities such as state departments of 
transportation (DOTs), airports, universities, local sewer districts, 
hospitals, military installations, post offices, prisons, or irrigation 
districts. 
 
Because of the unique structure and features of many non-traditional 
MS4s, some of the traditional SWMP elements may need to be 
modified or may not be entirely applicable. For example, a public 
education program for a state DOT or military base would be very 
different from a public education program for a traditional city.  
 
In other instances, some non-traditional MS4s may lack the legal 
authority or employ a different type of enforcement mechanism than 
a city/county government to implement a SWMP component. For 
example, a state DOT may not have the legal authority to enforce 
controls on illicit discharges into its system. In these situations the 
DOT is encouraged to work with the neighboring regulated 
permittees to develop and implement a shared SWMP in which each 
permittee is responsible for activities that are within their individual 
legal authorities and abilities.  The DOT could work closely with the permittees that surround the DOT 
MS4 (i.e. country or city) and use their enforcement authority to eliminate illicit discharges.  In other 
words, a municipal permittee can utilize regulations which prohibit polluted runoff from leaving an 
individual property and entering the DOT MS4 if the property is covered under an appropriate municipal 
code (e.g. building, health, etc.)  An evaluation of a non-traditional MS4 program must be very specific to 
the particular circumstances, permittee relationships, and permit requirements applicable.   

TIP: 
When evaluating non-
traditional MS4 SWMPs, be 
sure to adjust interview topics 
and questions, field 
inspections, and documents 
evaluated to accommodate 
any unique characteristics of 
the MS4. 

For More Information: 
The California Department of 
Transportation is a non-
traditional MS4. To review the 
permit, programs, reporting, 
etc. visit: http://www.dot.ca.gov/
hq/construc/stormwater/ 
stormwater1.htm  
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2.  Pre-Evaluation Preparation 
 
2.1 Evaluation Goals and Benefits 
 
Evaluation Goals 

TIP: 
An MS4 evaluation should not 
be confrontational. The 
evaluation process works 
smoothly if both parties use the 
evaluation as a mechanism to 
improve the program and 
increase coordination. 

A permitting authority can have one or more overall goals when 
conducting an MS4 program evaluation. Identifying the overall goals 
of the evaluation will help in developing an appropriate schedule and 
focus. The primary goals in conducting an MS4 SWMP evaluation 
can include 
 

 Determination of compliance status. Assessing the 
compliance status of a permittee with its MS4 permit and 
SWMP Plan is often a principal goal of an evaluation. 

 Assistance with permit issuance or renewal process.  An on-site program evaluation might be 
very helpful after the issuance or during renewal of a permit.  The evaluation process can be used 
to identify and answer questions about implementation of program components within the first 
year of permit issuance. Towards the end of the permit term, the permitting authority can use the 
evaluation to assist the permittee with the permit application or SWMP Plan revision and/or the 
evaluation may provide valuable information to the MS4 permit writer to assist in the permit 
renewal process (including the drafting of a new Phase II General Permit).   

 Phase II SWMP development.  Because most Phase II permittees are just beginning to 
implement SWMPs, a full compliance evaluation might not be necessary. Nevertheless, an 
evaluation can also be a compliance assistance tool that can help to correct deficiencies early in 
the program. Permitting authorities could conduct evaluations geared toward compliance 
assistance early in the Phase II program development process. 

 Assessing pollutants of concern.  If a water body is impaired or there is a concern regarding 
pollutants common in urban stormwater, it may be helpful to assess the implementation 
effectiveness of MS4 programs in the watershed to reduce those pollutants.  If a total maximum 
daily load (TMDL) has been developed for a waterway receiving a discharge from a permittee, a 
program evaluation may assist the permitting authority in assigning an applicable wasteload 
allocation, and/or assist the permittee in implementing the steps necessary to comply with the 
wasteload allocation. 

 Technical assistance.  Providing technical assistance is an important goal of an MS4 SWMP 
evaluation.  Often it is the only time that the permitting authority staff and the permittees meet 
face-to-face and can be a valuable opportunity to share technical expertise, advice, reference 
materials, and examples of successful SWMPs implemented elsewhere.   

 
Benefits of an Evaluation 
There are a number of benefits from conducting an MS4 SWMP evaluation of a permittee, including: 

 Determination of compliance and assistance with execution of appropriate enforcement actions 

 Stronger coordination and working relationship between the permitting authority and the 
permittee 

 Better understanding by the permittee of the expectations and permit requirements of the 
permitting authority 

 An opportunity to clarify any misunderstandings in the MS4 permit requirements or SWMP Plan 
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 Improved permitting authority knowledge of the permittee’s operations, priorities, constraints and 
challenges faced when implementing a municipal stormwater program 

 A more effective SWMP resulting in better water quality 

 

2.2 Advance Preparation 
 
Evaluation Options 
 
Which permittee(s) should be evaluated? 
The first question to be answered is which permittee should be evaluated.  If the permitting authority has 
jurisdiction over numerous MS4 permits, ideally all MS4s would be evaluated on an annual basis.  If staff 
resources are limited and only a select number of evaluations can be conducted in a given year, a 
permitting authority may want to evaluate those MS4s with suspected compliance issues, those located in 
watersheds of concern, or those with pending permit renewals most frequently.  However, permitting 
authorities should visit each permittee on a regular basis, even if they are not considered “bad actors” 
however, as evaluations provide many valuable benefits beyond compliance determination or assistance 
with permit renewal.   
 
If a selected permit covers more than one co-permittee, the evaluator then must determine which co-
permittee or co-permittees should be evaluated during a single evaluation.   Some permits may cover 20-
30 or more co-permittees and it may be impossible to evaluate them all in a single evaluation or year.  
Evaluations conducted early in the permit cycle may focus on the larger MS4s or those that coordinate 
activities for smaller permittees.  Subsequent evaluations may focus on the smaller co-permittees that 
have compliance issues or located in watersheds of concern.   
 
After the evaluator has determined which permittees are to be evaluated, the evaluator must consider 
several questions when determining the level of detail for the evaluation and how best to facilitate and 
coordinate the process. 
 
What Level of Detail is Possible or Necessary? 
If limited time is available, a screening-level evaluation may be an efficient and effective method for 
developing a basic impression of the program’s compliance status or as a way to determine if a more in-
depth evaluation is necessary (see Chapter 3).  A screening is a way to uncover “red flags” or obvious 
instances of noncompliance with the MS4 permit.  A screening-level evaluation is comprised of a basic 
interview with the MS4 coordinator or main contact of the program along with a review of the most 
recent annual report and the SWMP Plan. Documents can be obtained during the screening and reviewed 
by the evaluator at a later date.  The screening-level evaluation should take a minimal amount of time but 
should be thorough enough to answer general questions about permit compliance.  This type of screening 
may be the precursor to a detailed evaluation (see Chapter 4) at a later date. 
 
A detailed on-site evaluation involves a more intensive review of files and detailed interviews with all or 
most applicable office and field staff.  This type of review is more time-consuming but will provide a 
more comprehensive picture of SWMP development, coordination, and implementation.   
 

Type of Evaluation Typical Allotted Time1

Screening-level 2-6 hours per permittee 
Detailed on-site evaluation 2-3 days per permittee 
1 Assumes one evaluator 
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Which Program Component(s) will be Evaluated? 
A program component-specific evaluation focuses on a specific 
stormwater program area, such as construction activities or new and 
significant redevelopment. This type of evaluation may allow the 
evaluator to get more details through a more extensive file review or 
more numerous field inspections. For example, during an evaluation 
focused strictly on the construction component the evaluator may be 
able to interview all plan reviewers on staff, do an in-depth review of 
multiple erosion and sediment control plans, review those site’s 
compliance histories, and perform inspections of each. This type of a 
review is especially helpful if the permitting authority has specific 
concerns about implementation of a particular component.  Such an 
in-depth evaluation will typically take 1 to 2 days, depending on the 
complexity of the program and the amount of information to be 
covered. 

Primary Phase I 
Stormwater Components  

 Program management  
 Maintenance activities 
 Construction 
 Post-construction 
 Illicit discharge detection and 
elimination 
 Public 
education/Participation 
 Industrial/Commercial 

 
A detailed on-site evaluation addresses all of the generally accepted primary stormwater program 
components (i.e., program management, MS4 maintenance activities, construction, post-construction, 
illicit discharge detection and elimination, public education/participation and industrial/commercial for 
Phase I MS4 permittees). The intent of a detailed on-site evaluation is to assess the permittee’s entire 
SWMP and possibly identify specific areas or issues that might require a component-specific review in 
the future.  
 
The level of detail that can be achieved during either type of evaluation is often dictated by the amount of 
time devoted to each program area. Both the screening-level and detailed on-site evaluation can vary in 
terms of level of detail. 
 
Will the Evaluation be Conducted in the Office, the Field, or Both? 
To get an accurate picture of “on the ground” implementation of the construction and 
industrial/commercial components of a typical SWMP, the evaluator will need to accompany inspection 
staff into the field.  In addition, many permittees manage municipal facilities such as maintenance yards, 
material storage facilities, or other municipal facilities that would be helpful to visit during the evaluation 
to ascertain the permittee’s municipal housekeeping practices.  If time allows and the evaluator has 
questions about implementation of these aspects of the SWMP, field time should be built into the 
evaluation schedule.   
 
As previously stated, this level of detail may not be necessary for a compliance screening or component-
specific inspection.  In addition, if the program areas being evaluated do not have a field element (i.e., 
public education), then field activities will not be necessary. 
 
Evaluation Logistics 

TIP: 
It is helpful to exchange cell 
phone numbers to facilitate 
schedule changes, alternative 
meeting places, inspection 
schedules, etc. 

The MS4 program coordinator or primary contact should be notified 
well in advance to allow for proper coordination and scheduling 
amongst parties responsible for program implementation.  The 
contact should be in charge of determining who the appropriate 
people are to include in the evaluation.  Some examples of pertinent 
staff includes: 
 

 Program managers 

 Inspectors 
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 Administrative staff 

 Outreach specialists 

 Legal staff 

 
One or more conference calls prior to the evaluation may be necessary to establish the schedule, 
determine appropriate participants, and answer any questions.   Establishing email contact with all of the 
players well in advance is key to providing necessary information, resources, as well.  A final call is 
helpful the week before the evaluation to answer any last-minute questions, exchange contact information 
(especially cell phone numbers), confirm the schedule and meeting locations, and make necessary 
changes.  A final evaluation schedule should be developed and distributed to all contacts well in advance 
to ensure everyone is prepared and expecting the evaluator(s) on the correct dates.   
 
When conducting a component-specific inspection, depending on the complexity of the program, roughly 
2 – 4 hours should be assumed for an adequate in-depth office review of each program component.  
Evaluation of inspection activities in the field can be time consuming due to travel times between sites 
and facilities, so it is important to allow adequate time in the field as well.  Normally, four hours per 
component (e.g., construction, industrial/commercial) is adequate to evaluate inspection staff.  Evaluation 
of municipal maintenance activities should include adequate field time to inspect the municipal public 
works yard or similar facility, but normally this should not take more than 1 – 2 hours.  All of these time 
estimates should be confirmed with the permittee when establishing the draft schedule.   
 
Depending upon the size of the area covered under the MS4 permit, the scope of the SWMP, and the type 
of evaluation to be conducted, a single evaluator could require three days for a comprehensive, in-depth 
office and in-field program audit.   
 
More than one evaluator can be used to conduct a comprehensive audit as well.  This allows one person to 
interview office staff and another to perform field activities thereby minimizing the number of days to 
complete the audit.   
 
In addition, multiple evaluators can be used to assess multiple permittees covered under one permit 
simultaneously.  This can be accomplished either by assigning evaluators or “teams” to a particular 
permittee or to a specific component for all permittees.  For example, Team 1 would assess all 
construction programs for three separate permittees covered under the same permit during a three day 
period.  This approach allows for a consistent review of the all three permittees’ construction programs 
and helps to ensure an equitable assessment between them.  Or, Team 1 could review all program 
components for the City of Pleasantville, while another evaluator 
reviews the Town of Bliss.  This allows the evaluators to become 
intimately familiar with all facets of their respective MS4 permittees, 
SMWP, implementation challenges, etc.   

TIP: 
Outbrief sessions should be 
limited to the findings the 
evaluator feels comfortable 
revealing prior to a more 
thorough review of documents, 
interview responses, and 
inspection results.  In addition, 
it should be stated that the 
outbrief findings are subject to 
change.  Rebuttals and 
questions by the MS4 staff 
should be limited to clarification 
of incorrect findings or 
misunderstandings. 

 
It is helpful to try and minimize travel between office locations 
whenever possible and establish a central meeting place, such as a 
conference room in a city hall, to save time.   
 
Often it is helpful for the evaluator to coordinate a “kickoff” meeting 
at the start of the evaluation to review the schedule, answer any last 
minute questions and finalize logistics.  An outbrief session is helpful 
to coordinate at the conclusion the audit to give a tentative summary of 
findings from the evaluation.   Care must be taken to caveat all 
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findings as preliminary at that time subject to change based on further review of evaluation materials, the 
permit, or the SWMP Plan. 
 
Below is an example of a comprehensive, 3-day MS4 program evaluation schedule that addresses the 
major SWMP components for typical Phase I and Phase II permittees. 
 
 

Example Schedule for a Phase I Permittee 

Monday 

  8:30 – 9:00 Evaluation Kickoff 
  9:00 – 12:00 Illicit Discharge Detection and Elimination &   
   Industrial and Commercial Facilities (office) 
  1:30 – 5:00 Industrial and Commercial Facilities (field) 

Tuesday 

  8:30 – 12:00 MS4 Maintenance Activities (office and field) 
  1:00 – 5:00 New Development/Redevelopment & 
   Construction Activities (office) 

Wednesday 

  8:30 – 12:00 Construction Inspections (field) 
  1:30 – 3:00 Outbrief Session 
 

 
 

Example Schedule for a Phase II Permittee 

Monday 

  8:30 – 9:00 Kick-off Meeting 
  9:00 – 10:30  Program Management, Effectiveness and 

Assessment 
  10:30 – 12:00 Public Education and Outreach 
   Public Involvement/Participation 
  1:00 – 5:00 Post-Construction Stormwater Management 
   Construction Activities (office) 

Tuesday 

  8:30 – 12:00 Pollution Prevention/Good Housekeeping for 
Municipal Operations (office and field) 

  1:00 – 4:00 Construction Site Runoff Control (field) 

Wednesday 

  8:30 – 10-30 Illicit Discharge Detection and Elimination 
  10:30 – 12:00 Outbrief Session 
 

 
 
2.3 Materials to Review Before the Evaluation 
The information provided below should be reviewed before an on-site evaluation. The level of review 
varies depending on the evaluator’s experience with the particular permittee program being evaluated and 
the type of evaluation being conducted. 
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 MS4 NPDES permit. Because the evaluation is ultimately an assessment of the permittee’s 
compliance with its NPDES permit, the evaluator must be very familiar with the permit and its 
requirements. 

 SWMP Plan. The evaluator must review the permittee’s latest SWMP planning document(s) and 
note the commitments and schedules for specific activities. 

 Latest annual report. The most recent annual report must be reviewed to establish the current 
status of implementation. Previous annual reports could be reviewed if time permits and if the 
evaluator wants to assess trends before the on-site evaluation.  See Chapter 2.4 below for 
guidance on Annual Report review. 

 Permitting authority correspondence with the permittee. Review any relevant correspondence 
with the permittee regarding its stormwater program. This material might include permitting 
authority comments on the permittee’s SWMP Plan, comments on annual reports, notices of 
violation (NOVs), or other notices. 

 Permitting authority inspections within the MS4. Ideally, the evaluator should be aware if an 
NPDES permitting authority industrial or construction inspector has found violations within the 
permittee’s jurisdiction. If this review is not completed before an evaluation is conducted, it 
should occur after the on-site evaluation and before the final evaluation report is developed. Any 
findings should be incorporated into the final report. 

 Permittee Web sites. Often, permittees have developed 
stormwater Web sites that can provide copies of reports, 
guidance documents, and other more current information on 
the stormwater program.  

 Legal authority. Review the permittee’s legal authority, 
especially with respect to any exemptions or exclusions from 
the applicable ordinance. 

 Special water quality concerns.  Be aware of any impaired 

waters, TMDLs, high quality or protected status, or other 
water quality-related designations for water bodies to which 
the MS4 discharges. 

 Other water programs affecting the permittee.  A 
significant source of frustration to permittees is trying to 
meet requirements for multiple programs arising from a 
single agency (i.e. EPA or state environmental protection 
agency) when program staff within that agency do not 
understand the trade-offs (sometimes even contradictions) in 
funding and implementing the requirements of various 
regulations and programs.  For example, an MS4 SWMP 
evaluator should at least be aware if the municipality being 
evaluated has a drinking water program, a state revolving 
fund loan, wastewater permit(s), combined sewer overflow 
(CSO) long-term control plan, or other requirement for 
which it must also account to the permitting authority.  If there is time, it is helpful to find out a 
little bit about the program requirements applicable to the municipality.  There may even be ways 
to streamline, modify or combine certain requirements to meet multiple program goals. 

Resources 
 TMDLs 
http://www.epa.gov/owow/ 
tmdl/ 

For More Information: 
Chittendon County, Vermont, 
has developed a Web site to 
educate the general public 
about stormwater and the 
regional management program. 
Visit 
http://www.smartwaterways.org  

Resources 
 Combined Sewer Overflows 
www.epa.gov/npdes/cso 
 State Revolving Fund 
www.epa.gov/owm/cwfinanc
e/cwsrf/index.htm 
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2.4 Annual Report Reviews 
Applicable federal regulations for the NPDES stormwater Phase I regulations and Phase II Rule require 
that annual reports be submitted. Many permitting authorities include more specific requirements for 
reporting in their MS4 permits. These reporting requirements can include specific information required 
for each program component, or it can specify the format for the annual report.  For permits with multiple 
co-permittees, often a central organization or lead co-permittee will coordinate the annual report and 
submit one to cover all co-permittees.   
 
In general, an annual report should document implementation of the SWMP during the previous year; 
evaluate program results and describe planned changes towards continuous improvement. Generally 
written for the permitting authority, an annual report can also be written for the citizens of the community 
as a way to report progress in meeting water quality goals. To this end, an annual report should clearly 
illustrate three key items for each SWMP area:   
 

 Permit and SWMP Requirements.  These requirements either will be specifically prescribed in 
the permit itself, or described in the permittee’s SWMP.  The SWMP normally is considered a 
binding document and part of the permit once it is submitted and approved by the permitting 
authority.  A description of applicable goals or performance standards for each SWMP 
component should be stated in this summary as well. 

 
 Summary of Year’s Activities.  The summary should describe and quantify program activities 

for each SWMP component.  Responsible persons, agency, department or copermittee should be 
included.  Each activity should be described in relation to achievement of established goals or 
performance standards.   

 
 Planned Activities and Changes.  The annual report should describe activities planned for the 

next year highlighting any changes made to improve BMP or program effectiveness. 
 
An annual report should describe not only the activities during the previous year, but should highlight the 
SMWP’s effectiveness as well.   It should be assumed that the ultimate goal of the SWMP is the 
protection or improvement of water quality; however, there may be multiple, smaller program goals.  
Identification of direct measures of success for a stormwater program is very difficult, therefore, what is 
considered ‘effective’ and how the permittee chooses to assess this effectiveness will vary. Ideally the 
permittee and permitting authority will establish performance standards or goals in an attempt to define 
and quantify what is “effective” when the permit is issued.  If the performance standards or goals include 
definitive milestones or schedules, the annual report should highlight these as well.  
 
In addition to the items described above, the annual report should include appropriate program budget 
information, and a summary of any required monitoring data.   
 
It is important to remember that annual reporting and program assessment are valuable exercises for the 
permittee as well as the permitting authority.  Reporting should not be seen as merely a ‘bean counting’ 
effort.  The permittee benefits greatly as an annual program assessment guides program focus, helps to 
budget and target resources, helps justify program support, and facilitates participation among the 
affected departments and permittees. 
 
Step 1:  Related Document Review and Preparation 
 
Prior to beginning the annual report review, an evaluator should review or obtain the following 
information: 
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 NPDES permit provisions. The NPDES permit requirements will serve as the primary basis for 
the annual report review. The permit should describe basic program requirements, discharge 
prohibitions and reporting requirements. 

 
 SWMP provisions. The permittee’s SWMP document will describe the overall management 

structure of the program, planned activities, milestones, schedules and any established 
performance standards or goals. The SWMP should describe if there is a blanket organization 
which coordinates the co-permittees and if the organization is coordinated by co-permittee staff 
or a consultant. 

 
 Previous annual report review comments. If the previous year’s annual report was received and 

reviewed by the permitting authority, any comments or response should be reviewed to determine 
if requested changes to report were made, requested information was provided, etc. 

 
 Previous annual reports.  It is helpful to have access to previous years’ reports as certain 

documents may have been submitted which may be helpful to have on hand (i.e., an ordinance 
which established legal authority). 

 
Step 2:  Background Information 
 
It is helpful to first document basic information about the permittee and permit.  Each permittee has 
different land use, socioeconomic, and water quality issues which will shape the SWMP.  All of this 
information may not be included in the annual report, but can be obtained through a cursory internet 
search. 
 

 What is the population served by the permittee?   
 What is the primary industry within the permittee’s boundary? 
 What are the primary land uses within the permittee’s boundary? 
 What are the priority pollutants within the watersheds of the permittee’s boundary? 
 Are there impaired waterways impacted by the permittee?   
 Have TMDLs been established?   
 Are there other sensitive areas of concern within the permittee’s boundary? 

 
Step 3:  Legal Authority 
 
While most important during the first permit year annual report review, it is helpful to confirm a 
permittee’s legal authority to implement all components of the SWMP on an annual basis.  Note any 
described changes to the SMWP and confirm that existing legal authority will support the implementation 
of those changes (i.e., requiring existing gas stations to install catch basin insert treatment BMPs).  Any 
changes to applicable ordinances should be included in the annual report as well.  If the actual codes or 
ordinances are not included in the annual report or previous annual reports, they should be obtained 
during an on-site evaluation.   
 
Step 4:  Fiscal Analysis 
 
Phase I regulations require that annual expenditures and budget for the year following be included in each 
annual report.  No such requirement exists for Phase II.  If included, this information should be reviewed 
to determine if budget changes are being made.  If funding changes are planned, an explanation should be 
provided (i.e., an additional inspector is being added or additional expenditures are not expected for the 
development of new outreach materials as they were developed during year one of the permit). 
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Step 5:  SWMP Component Review 
 
While each MS4 SWMP will differ based on various factors (i.e., 
permit requirements, priority pollutants), the Worksheet lists some 
basic information that should be provided for each program 
component.  In addition, each target established in the permit or 
SWMP should be documented and verified on the Worksheet as 
well.  It is helpful to document all quantifiable data during the review 
to highlight what vital information may be missing and what, if any 
“red flags” need to be addressed with the permittee.  For example, if 
the permittee provides the total number of construction inspections 
conducted, but does not provide the prioritized list of active 
construction sites, the reviewer cannot determine the frequency of inspections or whether high-priority 
sites were adequately monitored and assessed.  Further if the permittee had established a goal of 
inspecting all active sites within 48 hours of every rain event, the reviewer would be unable to ascertain 
whether this goal had been met.   

TIP: 
When reviewing an annual 
report with the Worksheet 
provided, pay special attention 
to questions in the Worksheet 
answered “unknown.”  
Program components for which 
little information was provided 
may be good candidates for an 
on-site evaluation. 

 
For each program component, the annual report should describe applicable training of staff which 
occurred during the previous year.  It is helpful if agendas or presentation materials are included.   
 
As described in the Conducting an Evaluation section of this Guidance, information regarding the 
implementation of the following SWMP components should be provided in a Phase I MS4 annual report 
(additional components may be required by the MS4 permitting authority): 
 

 Program to detect and eliminate illicit discharges to the system 

 Program to prevent, contain, and respond to spills 

 Program to educate and allow citizens to report illicit discharges or other potential impacts to 
water quality 

 Educational program to encourage the proper disposal of used oil and other toxic materials 

 Program to reduce infiltration of sewage into the storm sewer system 

 Program to reduce pollutants from active construction sites 

 Programs to reduce pollutants in runoff from industrial, commercial, and residential areas  

 
Phase II permittees are required to develop SWMPs which include similar minimum measures, each of 
which should be addressed in an annual report: 
 

 Public education and outreach program  

 Public involvement/participation program 

 Illicit discharge detection and elimination program  

 Construction site stormwater runoff control program  

 Post-construction SWMP for new development and redevelopment (for development greater than 
or equal to one acre) 

 Pollution prevention/good housekeeping program for municipal operations 
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For purposes of this Guidance and annual report review Worksheet, the above SWMP requirements have 
been combined and categorized into the following components for both Phase I and Phase II MS4s: 
 

 Program Management 

 Public Education and Public Participation 

 Municipal Maintenance/Good Housekeeping 

 Construction Activities  

 New Development and Significant Redevelopment 

 Industrial/Commercial Facilities 

 Illicit Discharge Detection and Elimination 

 
Step 6:  Follow-Up Activities 
 
The information obtained during the annual report review can be used in various ways.   
 

1. To provide feedback to the permittee regarding program development or implementation.  Often, 
permittees have limited contact with permitting authority staff and the submittal of an annual report 
is the primary means of communication during the year.  It is important that the permitting 
authority review annual reports in a timely manner and respond with any comments, suggestions or 
criticisms.   

 
2. To determine the need for an on-site evaluation.  If the annual report elicited numerous questions 

about SWMP implementation, an on-site evaluation may be very helpful in determining compliance 
or effectiveness of the MS4 program.   

 
3. To prepare for an on-site program evaluation.  If a permittee has been selected for an on-site 

evaluation, the most recent and historic annual reports should be reviewed prior.   
 

4. To determine the compliance status of the permittee and progress towards achieving permit 
requirements, milestones or measurable goals.  The permitting authority may choose to use the 
annual report to determine compliance and issue necessary enforcement actions. 

 
5. To note exceptional approaches, programs, or BMPs used by the permittee that might be helpful to 

other permittees.  Often it is beneficial for permittees to share information, program ideas, 
educational tools or implementation approaches and annual reports are a good way to facilitate the 
distribution of ideas. 
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3.1 Screening-Level Procedures 
The majority of this Guidance (Chapter 4 and the worksheets in 
Appendix B) describes how to conduct a detailed on-site evaluation 
of an MS4 program.  However, if an evaluator does not have enough 
time to conduct a detailed on-site evaluation, a more limited 
screening-level evaluation could be conducted. The intent of the 
screening-level evaluation is to quickly identify the program areas 
that are deficient or noncompliance and should be targeted for a more in-depth evaluation. The screening-
level evaluation is not intended to be an assessment of compliance with all permit conditions. 

TIP: 
Conduct a screening-level 
evaluation when you have 
limited time and want a “quick” 
assessment of the MS4. 
 

 
The screening-level evaluation ideally should be conducted on-site at 
the permittee’s offices after a review of the permittee’s annual report 
(see chapter 2.4). The screening-level evaluation could cover all 
program components or focus on specific program components that 
are of particular interest due to pollutants of concern, past 
compliance issues, or other factors. Depending on the level of detail, 
the complexity of the program and the number of program 
components to be reviewed, the screening-level evaluation could last 
from 2 hours to a full day. 
 
To conduct a screening-level evaluation, the evaluator should be 
familiar with the permittee’s NPDES permit and most recent annual 
report. The screening-level evaluation will need to be customized to the unique permit requirements and 
issues of each MS4, however, some of the more common questions and information to review during a 
screening-level evaluation are listed below. An evaluator should use this list as a guide to help them 
quickly assess whether a more comprehensive evaluation is necessary for a certain program component or 
to review the entire SWMP. 

TIP: 
Benefits of a screening-level 
evaluation: 
• A quick “snapshot” of MS4 

compliance 
• Identify major strengths and 

weaknesses of a program 
• Can be conducted in a 

relatively short amount of 
time 

 

3.2 Common Screening-Level Questions 
Program Management 

Key questions to ask: 

 Does your written stormwater management plan include specific milestones and quantities for 
each program/BMP? 

 Describe how your SWMP is coordinated across departments. 

 Describe the impaired waters, pollutants of concern and TMDLs for the waterbodies you 
discharge to. Does your SWMP include programs or BMPs specifically addressing these 
impairments? 

 Describe how you evaluate the success of your stormwater management program. 

Potential information to review: 

 Stormwater management plan document 

 Most recent annual report 

 Organizational chart showing departments with stormwater responsibilities 
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Public Education and Participation 

Key questions to ask: 

 Describe your overall approach to educating the public on stormwater issues. 

 What are the primary pollutants or behaviors you target with your public education program? 

 Describe your top three target audiences and the messages you plan to deliver. How do they 
relate to the primary pollutants or behaviors? 

 How do you evaluate the effectiveness of your outreach activities? Have you conducted any 
public awareness surveys? 

Potential information to review: 

 Public outreach strategy 

 Results of any public awareness surveys 

 Information tracking the distribution of outreach materials 

MS4 Maintenance Activities 

Key questions to ask: 

 Describe your current MS4 mapping resources (e.g., has the permittee mapped storm drains, 
outfalls, inlets, municipal facilities, etc.). 

 Describe your procedures for catch basin cleaning, street sweeping and MS4 maintenance. 

 Do your municipal facilities have SWPPPs?  If not, why? 

 How are maintenance staff trained with respect to stormwater activities and BMPs? 

Potential information to review: 

 Catch basin cleaning records for the month of _______ 

 Stormwater plan or SWPPP for main municipal maintenance facility (including any self-
inspection records) 

 Standard Operating Procedures (SOPs) for stormwater-related maintenance activities 

Construction Activities 

Key questions to ask: 

 Describe your legal authority to require erosion and sediment control BMPs and enforce 
stormwater requirements. 

 Describe your system for tracking construction plans, active construction projects, 
inspections, and enforcement actions (including the number of projects disturbing greater 
than one acre last year). 

 How do you coordinate implementation of your local erosion and sediment control 
requirements with the States (or EPA’s) NPDES construction general permit requirements? 

 Describe your process for reviewing plans to ensure stormwater BMPs are addressed. What 
BMPs does a plan reviewer look for on a plan? 
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 Interview an inspector to assess how stormwater inspections are conducted at construction 
sites. Ask about the frequency of inspections and the number of inspectors. 

 Describe the most recent training attended by inspectors and plan review staff  

Potential information to review: 

 List of active construction projects disturbing greater than one acre for the month of ______ 

 Erosion and sediment control plan reviewed and approved by permittee (selected from list) 

 Inspection reports for a selected project (including any enforcement actions for 
noncompliance) 

Post-Construction Controls 

Key questions to ask: 

 Describe your post-construction design standards and legal authority. 

 Describe your process for reviewing plans to ensure post-construction BMPs are addressed. 
Do plan reviewers use checklists to ensure consistent plan review? 

 Describe your post-construction operation and maintenance (O&M) program (including your 
inventory of post-construction BMPs and your inspection and maintenance schedule). 

Potential information to review: 

 Post-construction plan reviewed and approved by MS4 

 Records for post-construction BMP inspection and maintenance; both private and public if 
applicable 

 An O&M plan for post-construction BMPs from a recently approved project 

Industrial/Commercial Facilities 

Key questions to ask: 

 Describe your industrial/commercial facility program, including the types and numbers of 
facilities covered. How were these facilities selected? 

 Describe the types of BMPs or stormwater requirements these facilities must meet. 

 Describe your industrial/commercial inspection program (including the frequency of 
inspections and the number of inspectors) 

 Interview an inspector to assess how industrial/commercial stormwater inspections are 
conducted. Ask about the frequency of inspections and the number of inspectors. 

Potential information to review: 

 List of industrial/commercial facilities subject to stormwater requirements 

 Inspection report(s) for selected facilities 

 Enforcement records for a facility out of compliance 

Illicit Discharge Detection and Elimination 

Key questions to ask: 

 Describe your legal authority to prohibit illicit discharges and illegal dumping to the MS4 
(including an exemptions). 
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 Describe any field screening activities. If an illicit discharge is discovered during screening, 
what is the process for determining the source and eliminating the discharge. 

 Describe your illicit discharge investigation and spill response programs, including staff and 
equipment available. 

 How are the locations of illicit discharges tracked and used to steer other SWMP components 
(i.e. industrial inspections, public education, etc). 

Potential information to review: 

 List of illicit discharge events investigated over the past _______ 

 Records on investigation, follow-up and enforcement relating to one or more event(s) 

 
3.3 Screening-Level Evaluation Follow-Up 
After a screening-level evaluation, an evaluator has several options: 
 

 Submit a report to the permittee summarizing the findings and asking for deficiencies to be 
corrected 

 Conduct a detailed on-site evaluation of those program components found deficient 

 Conduct a detailed on-site evaluation of all program components 

 
If an evaluator conducted a screening-level assessment of multiple permittees, common deficiencies can 
be used to target either more detailed evaluations or additional compliance assistance on those program 
components. Additional information on post-evaluation activities, including preparing a written report 
and follow-up activities, are described in Chapter 5. 
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4.  Conducting a Detailed On-Site Evaluation 
 
The following chapter describes the process and content of a detailed on-site evaluation.  The following 
program areas are covered: 
 

 Program Management 

 Public Education and Participation 

 MS4 Maintenance Activities 

 Construction Activities 

 Post-Construction Controls 

 Industrial/Commercial Facilities 

 Illicit Discharge Detection and Elimination 

 
Each program area section includes a list of regulatory requirements that apply to that program area and 
describes activities that typically are performed by permittees to meet permit requirements.  The sections 
also include a description of documents to be reviewed before the evaluation and a series of questions to 
be asked during the interviews. Also included is a list of common problems identified during evaluations. 
 
Approach and Demeanor 
An evaluator’s approach and demeanor can have a significant impact on the success of the interviews by 
putting the interviewees at ease.  Evaluations can be a stressful process for the permittee, which could 
result in stilted discussions and overly brief answers to questions.  It is best to use a friendly approach and 
start by asking open-ended, broad questions that allow the interviewees to talk freely about their 
programs.  Since MS4 stormwater programs are not “one size fits all,” it is sometimes best to have the 
interviewees describe their approach to each program area up front rather than ask questions from a list 
that may not be organized in a way that makes sense in the context of their program’s activities.  To 
ensure that all topics are covered in sufficient depth, the evaluator should ask for clarification throughout 
and take a break at the end of the session to review the list of topics and ask follow-up questions if 
needed.  Maintaining a conversational style will allow the interviewees to explain their answers and feel 
as though they can provide input into the interview process.   
 
Kick-off Meeting 
The first day of an evaluation should begin with a kickoff meeting to allow for introductions and an 
overview of the process and goals of the evaluation.  The meeting usually includes all staff who will be 
interviewed, and it is a good time for higher-level managers and officials to be introduced to the process 
and understand what will be happening over the next few days.   
 
The following is a sample agenda for the kickoff meeting. The evaluator should tailor the agenda to suit 
his or her own objectives: 
 

 Introductions. The evaluator should introduce him- or herself and can provide a brief overview 
of his or her background in stormwater program evaluations.  Then each person in the room can 
introduce him- or herself in turn.  It is helpful to distribute a sign-in sheet at this time to collect 
the names, positions, and contact information for the people being interviewed throughout the 
week in case follow up is needed.   
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 Goals and benefits. Describe the goals and outline some of the benefits of the evaluation 
process.  These are described in depth in Section 2.1 of this guidance.  

 Schedule. Review the schedule for the week’s interviews and discuss which topics will be 
discussed during each session.  It is also helpful to clarify what type or level of staff should 
participate in each session and what documentation should be available for review. 

 Products and timeline. The evaluator should describe the general content and organization of the 
report and provide a timeline for when a final report will be produced. 

 Questions. Limit questions to the evaluation process, procedures, and report.  Questions about a 
specific program topic can be addressed during that session.   
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4.1 Program Management 
 

Federal NPDES 
Regulations 

 Phase I MS4 Regulations 
40 CFR 122.26(d)(2)(iv) 
40 CFR 122.42(c)  

 
 Phase II MS4 Regulations 
40 CFR 122.34(a) 
40 CFR 122.34(d) 
40 CFR 122.34(g)(1) 
40 CFR 122.34(g)(3) 
40 CFR 122.35(a) 

Regulatory Requirements 
Applicable federal regulations for the Phase I and Phase II NPDES 
regulations are listed at right. NPDES MS4 permits must address 
these requirements and often more specific state requirements as 
well. 
 
Common Activities 
 
Comprehensive Stormwater Management Planning 
Phase I and Phase II permittees are required to develop SWMPs 
designed to reduce the discharge of pollutants from the MS4 to the 
MEP. Ideally, a SWMP is developed with input from internal and 
external stakeholders including, but not limited to, departments, 
agencies, and co-permittees within the permitted area, the general 
public, nonprofit organizations, state agencies, and watershed 
groups. This program should be described in a planning document 
(SWMP Plan) that details organizational structure and coordination 
scheme and a detailed description of the proposed controls or 
program components (i.e., public education and outreach) that 
includes performance standards or goals, standards, or timelines and 
a prioritization of existing resources.  

Resources 
 Menu of BMPs 
www.epa.gov/npdes/ 
stormwater/menuofbmps  
 Measurable Goals Guidance 
for Phase II Small MS4s 
http://cfpub.epa.gov/npdes/ 
stormwater/measurablegoals/
index.cfm  
 Stormwater Phase II Fact 
Sheet Series 
http://cfpub.epa.gov/npdes/ 
stormwater/swfinal.cfm  
 National Management 
Measures to Control 
Nonpoint Source Pollution 
from Urban Areas 
www.epa.gov/owow/nps/ 
urbanmm/index.html 
 Stormwater Phase II 
Compliance Assistance 
Guide 
www.epa.gov/npdes/pubs/ 
comguide.pdf  
 Institutional Aspects of Urban 
Runoff Management 
www.stormwater.ucf.edu/ 
publications/urban_runoff.pdf 
 Stormwater Authority 
www.stormwaterauthority.com 
 Stormwater Manager’s 
Resource Center 
www.stormwatercenter.net  

 
Multiple co-permittees or different agencies may be involved in the 
development and implementation of the MS4 SWMP programs and 
Plan. To ensure that the program is implemented consistently by all, 
it is important that the SWMP describe the communication 
mechanisms between the co-permittees, and between the co-
permittees and other agencies. Within a permittee’s stormwater 
management structure there might be different departments that are 
to develop, implement, and enforce various components of the 
program. The SWMP should describe how the various departments 
communicate and coordinate activities. 
 
Performance standards and goals are important tools for permittees 
to use to gauge the success of their programs in achieving 
measurable benefits and improving water quality. The development 
of performance standards or goals may not be required for many 
Phase I permittees, however, you should discuss the establishment of 
water quality-or performance-based goals for SWMP components 
and refer Phase I permittee’s to available measurable goals guidance 
developed in response to the Phase II regulations (see Resources text 
box). 
 
Assessment and Evaluation 
SWMP evaluations not only demonstrate progress, but also allow the 
permittee to adjust programming, funding, or staffing levels for the 
upcoming year to best use existing resources to maximize water 
quality benefit. Evaluations should examine both direct measures, 
such as water quality indicators, and indirect measures of program 
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effectiveness, such as improved compliance rates of construction 
operations resulting from inspections.  
 
Measurable Goals 
According to the Stormwater Phase II Regulations, small MS4 
operators must reduce pollutants in stormwater to the MEP to protect 
water quality. The regulations specify that compliance with the MEP 
requirement can be attained by developing a SWMP that addresses 
the six minimum control measures previously described in this 
Guidance. One component required in the Phase II MS4 SWMP is 
the selection of measurable goals to evaluate the effectiveness of the 
individual control measures and the SWMP as a whole. Phase I MS4 
regulations do not specify the creation of measurable goals per se, 
but require the assessment of water quality improvements or 
degradation and propose changes to the SWMP necessary to improve 
effectiveness. Requiring measurable goals of Phase I permittees 
allow permitting authorities to track the permittee’s progress in 
implementing BMPs and the overall SWMP. The process for 
developing measurable goals and the benefits of incorporating them 
into the evaluation of a MS4 program are the same for Phase I or Phase II permittees. 
 
To determine the effectiveness and success of a stormwater 
management program, managers must first determine the ultimate 
outcomes they wish to achieve. Then, programmatic, social, 
physical, and hydrological, or environmental indicators can be used 
to assess the achievement of the desired goals, or outcomes.  
 
The California Stormwater Quality Association1 (CASQA) asserts 
that there are six levels of stormwater management program 
outcomes. Each successive level represents increasingly difficult 
outcomes to not only achieve, but to assess.  
 
The levels are: 

1. Compliance with activity-based permit requirements 

2. Changes in attitudes, knowledge and awareness 

3. Behavioral change and BMP implementation 

4. Pollutant load reductions 

5. Changes in urban runoff and discharge quality 

6. Changes in receiving water quality 

Stormwater program managers may strive to achieve some or all of these outcomes; however, in general 
the “implementation outcomes” (1, 2, and 3 above) typically are easier to measure than the more complex 
goals of reducing loading and achieving changes in discharge and receiving water quality. In addition, 
these outcome levels are not independent of one another; the hope is that movement towards one will 
result in progress towards achieving another.  
                                                      
 
1 CASQA. 2005. An Introduction to Stormwater Program Effectiveness Assessment. August 2005. 
http://www.casqa.org/resources/product.php

TIP: 
Often, permittees do not 
develop measurable goals that 
truly quantify and track 
progress towards desired 
outcomes in the SWMP. Many 
times “performance standards” 
primarily consist of a list of 
BMPs. Performance standards 
should include quantifiable 
activities that can be tracked or 
criteria against which progress 
towards desired outcomes can 
be measured.  

Resources 
 Measurable Goals 

Guidance for Phase II 
Small MS4s.  
http://cfpub.epa.gov/npdes/
stormwater/measurablegoa
ls/index.cfm 

 Measurable Parameters 
http://cfpub.epa.gov/npdes/
stormwater/measurablegoa
ls/parameters.cfm 

 California Stormwater 
Quality Association. An 
Introduction to Stormwater 
Program Effectiveness 
Assessment. 
http://www.casqa.org/ 
resources/product.php 
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It is important that some measure of assessment be determined in conjunction with the establishment of 
each goal. A goal can be expressed qualitatively or quantitatively, and the associated index should be 
measurable, relevant, reliable, available, scientifically valid, replicable, and focused on measuring the 
outcome. 
 
EPA has developed sets of “measurable parameters” for stormwater program managers to use as a guide 
when developing quantifiable goals. For example, the following implementation parameters could be used 
to quantify and track the effectiveness of an illicit discharge detection and elimination program 
component: 

 Inventory conducted and sites prioritized for inspection 

 Number of field tests conducted in high-risk areas 

 Whether or not an ordinance was developed to allow entrance into private buildings for the 
purpose of conducting tests 

 Number of illicit connections reported by business employees 

 Number of survey responses indicating a possible illicit connection 

 Number of illicit connections found 

 Number of illicit connections repaired/replaced 

 Whether or not an ordinance was developed for mandatory inspections of new buildings 

 Number of new buildings inspected 

CASQA asserts that depending on the outcome, various methods of obtaining necessary measurement 
data are available, including the following: 
 

Method Definition Example 

Confirmation Documenting whether a task 
has been completed.  

Development of an construction operator BMP 
outreach brochure 

Tabulation Tracking an absolute number 
or value of something 

Number of brochures distributed to construction 
operators 

Surveying Determining knowledge, 
awareness, etc. of a group of 
people 

Phone survey of 100 construction operators, 50 of 
whom had received the BMP brochure, to gauge any 
differences in stormwater awareness 

Quantification Estimating pollutant loading Modeling to determine sediment load reductions prior 
to initiating construction operator outreach program – 
assumption made about BMP use before and after 
program 

Inspections 
or site visits 

Observing activities or BMPs Inspections of construction projects before and after 
initiating construction operator outreach program 

Reporting Utilizing reports generated by 
third parties 

Audit of construction component of the SWMP 
indicated that BMPs observed and the level of 
understanding demonstrated by operators had 
improved during the last year 
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Method Definition Example 

Monitoring Sampling or observation in 
the field to determine 
environmental or water 
quality conditions 

Water quality monitoring above and below three 
comparable active construction sites (Site 1 – trained 
on construction BMPs, Site 2 – no training, Site 3 – 
random control, unknown level of BMP understanding) 
to determine any differences in per/acre disturbed 
loading of sediment 

 
Permittees need to perform sampling and conduct scientific field assessments to assess specific water 
quality-related SWMP goals (i.e., pollutant load reductions, changes in urban runoff and discharge 
quality, and changes in receiving water quality). Some MS4 permits require water quality monitoring to 
establish baseline water quality conditions, determine the quality of discharges from different land uses or 
subwatersheds, measure the effectiveness of structural BMPs, or to participate in regional watershed 
monitoring efforts to track water quality trends.  
 
Evaluating Program Management 
Effective program management is essential to help guide SWMP 
development, implementation, administration, and continued 
assessment. Each program should have a management process that 
facilitates stormwater activity coordination between departments 
within each permittee, between co-permittees, and between the 
permittee and other organizations and agencies interested in 
stormwater quality. Some permits that regulate multiple co-
permittees may allow for a separate “umbrella” management 
structure to perform certain functions, one of which may be 
management of certain components (e.g. public education) of the 
program and coordination among copermittees. These umbrella 
structures can be managed by the lead permittee or by consultants 
hired collectively by all co-permittees. 
 
Another important aspect of program management is the development of goals or standards to measure 
effectiveness of the program from a water quality perspective. This is normally required by the permitting 
authority in addition to being helpful to MS4 SWMP coordinators for use in budgeting, staff allocation, 
and long-term planning. When evaluating a SWMP, you should question permittee staff regarding the 
desired outcomes for the program as a whole and for each individual program component. You should 
determine what, if any, assessment measures have been established 
for each goal and question the MS4 staff regarding progress.  TIP: 

Normally, it is not within the 
scope of a typical MS4 
program evaluation to review or 
evaluate water quality 
monitoring data. Because of 
the amount of data, monitoring 
methods, and monitoring plans, 
this is an exercise best 
undertaken by NPDES staff 
that specializes in ambient 
water quality monitoring 
protocols and analysis. 

For More Information: 
For an example of a program 
that uses an “umbrella” 
management structure, the 
Contra Costa Clean Water 
Program manages the 
stormwater program for 
nineteen co-permittees in 
Contra Costa County, 
California. Visit 
http://www.cccleanwater.org. 

 
The findings of the MS4 evaluation should not be based solely on the 
level of achievement of measurable goals. It is important, however, 
that the permittee’s SWMP includes the use of measures to assess 
progress towards meeting goals that benefit water quality and not 
rely on “bean-counting.” You should be confident that the SWMP is 
being regularly assessed and modified as necessary to improve 
effectiveness. 
 
Typically, each MS4 SWMP would have a coordinator or other 
principal contact. This person would be the best to interview 
regarding program management procedures.  
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Before the Program Evaluation 
To prepare for the program management evaluation, an evaluator 
should review or obtain the following information prior to the 
evaluation: 

 MS4 NPDES permit provisions. Review the permit 
requirements for program management to identify any 
specific requirements (such as annual reporting details). The 
NPDES permit will serve as the primary basis for the 
program evaluation.  

 SWMP provisions. The permittee’s SWMP planning document(s) should describe the overall 
management structure of the program. 

 Latest annual report. The annual report should be reviewed to help you become familiar with 
the management structure of the program.  

 Memorandums of Understanding (MOUs) or other written agreements between or among co-
permittees or other agencies stipulating arrangements and responsibilities for meeting permit 
requirements. 

 
Records Review  
The following records might help in evaluating the permittee’s program management structure. Ask for 
copies of relevant information where it will help in writing the report or documenting a permit violation. 
 

Documentation What to Look For

 Stormwater program staff lists 
 Organizational charts 
 Contact names and responsibilities 

 Are specific departments and/or individual positions 
identified as responsible for each part of the SWMP? 

 Are lines of authority and responsibility clear? 

 Performance standards 
 Program goals/measurable goals 
 Implementation schedule 

 Has the permittee documented a schedule and goals 
for guiding the SWMP in subsequent years? 

 Are these goals specific enough for the SWMP to be 
evaluated? 

MOUs or other agreements   Does the permittee document partnerships with 
other agencies, nonprofit organizations, or other 
cooperating entities?  

 Are the roles and responsibilities of each entity 
clearly identified? 

 Tracking systems 
 Reporting and assessment procedures 

 Has the permittee established procedures or 
deadlines for reporting or program assessment, both 
within the permittee’s structure and between 
agencies or co-permittees? 

Coordination meeting schedules, task force 
rosters 

 Do permittee staff responsible for implementing the 
SWMP meet periodically? 

 Do municipal agency representatives meet to 
discuss SWMP implementation? 

 Does the permittee meet with cooperating entities to 
discuss SWMP implementation? 

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 
 Memorandums of 
understanding 
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Elements to Address During the Program Evaluation 
A successful management structure will generally be composed of the following elements: 

 Comprehensive stormwater management planning 

o Public participation 

o Intergovernmental, agency, and department coordination 

o Staff inventory and organization 

o Performance standards or goals 

o Prioritization of resources 

 Data collection and reporting 

 Assessment and evaluation 

 Program adjustments based on ongoing assessments 

The common program elements are the key issues to consider during the review. For each of the elements 
listed above, this Guidance presents common program activities and questions to consider during the 
program evaluation. The questions are suggested for you to address each program component. Of course, 
a comprehensive SWMP evaluation must be tailored to the specific issues associated with each permittee 
and should include more specific questions regarding the permittee’s permit structure and management 
challenges.  
 
COMPREHENSIVE STORMWATER MANAGEMENT PLANNING 

 SWMP Planning Documents 

 Has a SWMP Plan been developed? If so, when? Last revised? 

 If a SWMP plan has not been developed, what guidance does the permittee use to implement 
components of the SWMP? 

 Is there a schedule for revision of the SWMP plan? 

 If multiple co-permittees are included in the program, does each permittee have their own SWMP 
planning document?  

 Is there an additional MS4-wide document, plan, or program? Who developed it?  

 How were internal and external stakeholders included in the development or revision of the 
SWMP plan? 

Intergovernmental, Agency, and Department Coordination 

 If the permit covers more than one permittee, does the program contain a description of the roles 
and responsibilities of each permittee and procedures to ensure effective coordination? 

 Is there an “umbrella” group that facilitates administration and coordination among the co-
permittees? 

o What functions does this group perform? 

o Are there task forces or committees who are used to coordinate program-wide 
components and to address specific issues related to different program topics (e.g., Public 
Education and Outreach Committee)? 
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o Who are members of these committees? 

o Are there regular meetings to coordinate amongst the co-permittees?  

 Is there a formal agreement (e.g., an MOU) between the co-permittees? 

 Discuss with the permittee the institutional arrangements between city departments that have been 
developed to ensure coordination and collaboration on stormwater management activities. 

 Is there a stormwater committee (or equivalent) within the municipal permittee to help ensure 
coordination among city departments? 

 How often does the committee meet? Who are the members, and are all the relevant city 
departments involved? 

 Is the stormwater program coordinated with nonpoint source, brownfield redevelopment, 
transportation planning, underground injection control, coastal zone, household hazardous waste, 
recycling, and other relevant programs? 

 Does the stormwater program use nonprofit organizations, watershed groups or other community 
organizations to administer required elements of their permit or minimum measures?  

Staff Inventory and Organization 

 Does the permittee have a person designated to lead and coordinate the stormwater program and 
activities? 

 Does the SWMP planning document include an organization chart listing responsible parties for 
each SWMP component? 

Performance Standards or Goals 

 Has the permittee established measurable goals or performance standards for program 
components? 

 If performance standards have been established, are they measurable or are they essentially BMP 
recommendations with level of service (i.e., number of miles swept) requirements? 

 Does the permittee attempt to quantify or assess a program or a BMP’s water quality impact or 
effectiveness as opposed to merely tracking level of service? For example, the percentage of 
violation recidivism for industrial facilities reinspected during a permit term may provide better 
information about the effectiveness of the industrial inspection program than the total number of 
facilities inspected in a year. 

Prioritization of Resources 

 Has the permittee identified specific pollutants of concern for its local water bodies? 

 Are these pollutants of concern consistent with priorities identified in the 303(d)-listed 
impairments for local water bodies? 

 Are these pollutants of concern consistent with any water quality monitoring data or studies 
conducted by the permittee or another agency? 

 Has the permittee developed strategies to specifically address those pollutants? 

 How does the permittee decide on program priorities? Are these reassessed periodically?  

 Does the SWMP include a schedule of activities? 

 Does the MS4 discharge to a water body on the state’s list of impaired waters? 

o What pollutants are identified on the list? 
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o Has stormwater been identified as a source? 

o Does the SWMP specifically address this pollutant? 

o Does the SWMP identify BMPs specifically for sources or discharges to the listed water 
body? 

 Has a TMDL been developed for a water body to which the MS4 discharges and for which 
stormwater has been identified as a pollutant source? 

o What pollutants are addressed in the TMDL? 

o Does the TMDL specifically address (or include wasteload allocations for) stormwater? 

o Has the corrective action plan or other planning to address TMDLs been reviewed for 
integration with the SWMP? 

o Does the permittee’s stormwater program address the pollutants of concern identified in 
the TMDL? 

 Is the permittee participating in any watershed planning efforts? 

 Have any goals been developed based on watershed issues, strategies, or challenges? 

 Has the permittee established a set of indicators or parameters to assess progress toward meeting 
the goal(s) of the watershed plan? 

 Is the permittee’s stormwater program implemented on a watershed basis? 

ASSESSMENT AND EVALUATION 

Programs 

 Does the permittee regularly measure progress against the established performance standards and 
goals? 

 Are the goals quantifiable? 

 Is the permittee analyzing data in the annual report to identify program activities that may need to 
change to address problem areas? 

 Has the SWMP been altered based on this evaluation? 

BMPs 

 Is the permittee able to track both structural BMPs and non-structural BMPs and activities?  

 Has the permittee set measurable goals or performance standards to evaluate individual BMPs 
and activities or suites of BMPs that address a particular pollutant source? 

 Is there a process to evaluate or revise individual BMPs and suites of BMPs when receiving water 
outcomes or endpoints are not being met? 

 Do assessments evaluate impacts of BMPs on ground water? 

 Is the permittee analyzing data in the annual report to identify individual BMPs or suites of BMPs 
that may need to change to address problem areas? 

January 2007 32 EPA-833-R-07-003

0040142



CHAPTER 4.1: PROGRAM MANAGEMENT 
 

January 2007 33 

Water Quality 

 Has the permittee documented environmental, water quality, stream corridor, habitat, or other 
types of improvements? 

 Has the permittee estimated reductions in pollutant loadings from the MS4 or other quantifiable 
water quality benefits expected as the result of the municipal stormwater program?  

 
MONITORING 
 
Note: It is important to tailor these questions to each permittee’s monitoring requirements as specified in 
their permit.  
 
Wet Weather Outfall Screening and Monitoring 

 Does the permittee conduct wet weather screening at outfalls to characterize stormwater flows 
from the MS4?   

 Does the permittee have written screening procedures? 

 What is the permittee’s schedule for screening the sites? 

 Are parts of the permit area prioritized for screening based on incidents of illicit discharges, land 
use, dumping reports, etc.? 

 What parameters are being tested? 

 How does the permittee prioritize sites for follow-up (e.g., magnitude and nature of suspected 
discharge)? 

 Who conducts the sampling?  What kind of training have sampling personnel received? 

 What type of records are kept?  

o Analytical results 

o Date and duration (in hours) of the storm events sampled (rainfall data) 

o Rainfall measurements or estimates (in inches) of the storm event which generated the 
sampled runoff (rainfall data) 

o Duration (in hours) of the storm event sampled and the end of the previous measurable 
(greater than 0.1 inch rainfall) storm event (rainfall data) 

o Estimate of the total flow of the discharge sampled (stage and velocity) 

 What analytical methods are used (i.e., 40 CFR Part 136)?  

 What are the results of the initial sampling and analysis? 

 Has the permittee made any changes to the monitoring program based on past results and 
experience? 

 How have monitoring results been used to assess program components?   

 Are monitoring data used to estimate pollutant loads for a TMDL? 
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Dry Weather Outfall Screening and Monitoring 

 Does the permittee conduct dry weather screening at outfalls to identify non-stormwater 
discharges? 

 Does the permittee have written screening procedures? 

 What is the permittee’s schedule for screening the sites? 

 Are parts of the permit area prioritized for screening based on incidents of illicit discharges, land 
use, dumping reports, etc.? 

 What parameters are being tested? 

 How does the permittee prioritize sites for follow-up (e.g., magnitude and nature of suspected 
discharge)? 

 Who conducts the sampling?  What kind of training have sampling personnel received? 

 What type of records are kept?  

o Analytical results 

o Date and duration (in hours) of the storm events sampled (rainfall data) 

o Rainfall measurements or estimates (in inches) of the storm event which generated the 
sampled runoff (rainfall data) 

o Duration (in hours) of the storm event sampled and the end of the previous measurable 
(greater than 0.1 inch rainfall) storm event (rainfall data) 

o Estimate of the total flow of the discharge sampled (stage and velocity) 

 What analytical methods are used (i.e., 40 CFR Part 136)?  

 What are the results of the initial sampling and analysis? 

 Has the permittee made any changes to the monitoring program based on past results and 
experience? 

 How have monitoring results been used to assess program components?   

 Are monitoring data used to estimate pollutant loads for a TMDL? 

 
Biological Monitoring 

 Does the permittee perform biological sampling?   

 Has a plan been developed to conduct biological sampling?  If so, does the plan include the 
following: 

o Identification of sampling stations and rationale for selection  

o Location of known major MS4 outfalls discharging to water bodies in which sampling 
stations were chosen 

o Land use activities near sampling stations 

o Frequency of monitoring 

 Who conducts biological sampling and what training have they received? 
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 Has the permittee made any changes to the monitoring program based on past results and 
experience? 

 How have monitoring results been used to assess program components?   

 
Ambient Monitoring 

 Does the permittee conduct ambient monitoring to characterize water quality conditions in 
receiving waters? 

 How were the sampling sites selected? 

 Is sampling conducted both during dry weather and wet weather? 

 What is the frequency of sampling? 

 What parameters are analyzed? What sampling and analytical methods have been used? 

 Does the permittee have a written protocol or procedures for this sampling program? 

 Who conducts the sampling and what training have they received? 

 Has the permittee made any changes to the monitoring program based on past results and 
experience? 

 How have monitoring results been used to assess program components?   

 Are monitoring data used to estimate pollutant loads for a TMDL? 

 
DATA COLLECTION AND REPORTING 

 What reporting requirements are included in the MS4 NPDES permit? 

 If multiple permittees are covered, are there different requirements for the co-permittees and the 
“umbrella” group? 

 For co-permittees or Phase II permittees that rely on other entities to implement required elements 
of the program, how are data provided or reported? 

 How are the required data collected, tracked, and reported? 

o Is there a database? 

o Are there reporting forms? 

 Are there internal reporting deadlines within the municipal program structure? 

 Are the appropriate data being collected by the permittee to be able to measure effectiveness and 
determine if performance standards are being met?  

 How are data disseminated to those who use them, if at all? 

In-Field Program Evaluation Activities 
In-field activities are not necessary to evaluate program management. 
  
Common Issues Identified During Program Evaluations 

 The permittee lacks necessary intradepartmental coordination on stormwater issues. 

 The permittee does not describe a formal, coordinated program framework. 

 The SWMP does not identify pollutants of concern or program priorities. 
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 The program does not have measurable goals to track and quantify progress towards desired 
outcomes. 

 The “umbrella” group for multiple co-permittees has a program or plan, but nothing has been 
developed for each specific co-permittee to detail actual implementation or goals specific to each 
co-permittee’s program. 

 No SWMP planning document(s) exist to guide the implementation of SWMP components. 

 The SWMP has not been revised and updated based on evaluations of effectiveness. 
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4.2 Public Education and Participation 
 
Regulatory Requirements 

Federal NPDES 
Regulations 
NPDES MS4 permits must 
address these requirements 
and often include more 
specific state requirements: 
 

 Phase I MS4 Regulations 
Public Education 
40 CFR 122.26(d)(2)(iv)(B) 
40 CFR 
122.26(d)(2)(iv)(D)(4) 
40 CFR 
122.26(d)(2)(iv)(A)(6) 
 
Public Participation 
40 CFR 122.26(d)(2)(iv)(D) 

 
 Phase II MS4 Regulations 
Public Education 
40 CFR 122.34(b)(1) 
 
Public Participation 
40 CFR 122.34(b)(2) 

EPA’s federal NPDES regulations for the stormwater Phase I and 
Phase II are listed at right. NPDES MS4 permits must address these 
requirements and often include more specific provisions. 
 
Public education is not addressed as a separate program area in the 
Phase I regulations. Two general public education requirements are 
contained in the illicit discharge detection and elimination program 
requirements, as well requirements for education of pesticide, 
herbicide, and fertilizer applicators and construction site operators. 
The latter two programs are discussed in greater detail in the MS4 
Maintenance and Construction Activities sections of Conducting an 
Evaluation. 
 
The NPDES Phase II regulation’s minimum control measures 
include requirements for Public Education and Public Participation. 
 
Common Activities 
Public education efforts aim to project information to the audience, 
while the goal of a public participation and involvement program is 
to encourage volunteerism, public comment and input on policy, and 
activism in the community. Many activities can and often do achieve 
both goals, therefore many permittees combine the two into one 
public outreach program component and develop joint materials. For 
example, a brochure about stormwater impacts could also invite 
residents to participate in a stream cleanup. In addition, it is common 
for several co-permittees to combine funds and produce one set of 
public outreach materials to distribute regionally or simply use 
another permittee’s materials. 

Resources 
 EPA Menu of BMPs 
http://cfpub.epa.gov/npdes/ 
stormwater/menuofbmps/ 
index.cfm  
 Getting In Step 
http://www.epa.gov/owow/ 
watershed/outreach/docume
nts/getnstep.pdf  
 EPA Stormwater Month 
Outreach Materials and 
Reference Documents 
www.epa.gov/npdes/stormw
atermonth  
 Think Blue San Diego, an 
overview of San Diego’s 
stormwater pollution 
prevention program 
http://www.thinkbluesd.org/ 
why.htm  
 CTIC Know Your Watershed 
http://www.ctic.purdue.edu/ 
KYW/  

 
Goals and Objectives  
Although not specified in NPDES regulations, ideally a stormwater 
outreach program should have a strategy to address public education 
and participation. The outreach strategy should be outlined in a 
document that may only be a few pages but should establish who is 
responsible for specific tasks, how much is budgeted, and the dates 
of implementation (especially if the permittee has to apply for 
funding support) and completion. 
 
A permittee’s outreach program should include goals based on 
specific stormwater quality issues in the community or pollutants of 
concern as well as specific target audiences. The goals can be 
quantitative (i.e., numbers of classroom presentations per year) or 
qualitative (i.e., increased stormwater awareness among Spanish-
speaking residents regarding illegal dumping demonstrated by 
awareness surveys). Goals can be short-term or long-term but should 
be designed to be reassessed on a regular basis. Goals should also be 
progressive; for example, a goal for the first two years may be based 
on increasing public awareness of certain issues, whereas a goal for 
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subsequent years would be based on measurable changes in behavior as a result of increased awareness.  
 
Though each permittee may select its own unique set of goals, the ultimate outcome of all programs 
should be to elicit specific changes in behavior that benefit water quality. Brochures and presentations are 
means to this end, but they do not necessarily indicate a meaningful and successful public education 
program.  
 
Message Development  
The permittee’s stormwater outreach messages should be clear, specific, and tied directly to elements that 
each specific audience values, in addition to goals established in the SWMP. Multiple messages may be 
necessary to address various audiences or behaviors. 
 
Target Audiences 
An outreach strategy should identify target audiences a permittee wants to reach with appropriate 
messages. Target audiences can be segmented by geographic location, demographics, occupation, or 
behavior patterns. Selection of a target audience can be based on stormwater quality issues and behaviors 
to be altered. The permittee should determine what information the target audience needs, gather 
information on the profile of the target audience, and collect information on the barriers to reaching this 
target audience. As stormwater awareness is evaluated and the program evolves, the target audience may 
change as well. 
 
Message Packaging 
Permittees use various packages to deliver messages to different target audiences. The packages should be 
appropriate to the audience (i.e., demographic, employment, geographic location, etc.). Packages for 
messages can include brochures, TV and radio spots, videos, presentations, events, and other formats.  
 
Distribution Mechanisms 
There are many ways to distribute outreach messages and materials. Distribution methods should be 
specific to the message and audience. Often, co-permittees or other partners (i.e., nonprofit organizations, 
watershed groups, other government agencies) share the distribution costs to best use available resources. 
Often goals or permit requirements are tied to distribution; therefore, permittees should track distribution 
of materials, program-related presentations, and other delivery methods. 
 
Evaluation Methods 
Permittees can evaluate the effectiveness of an outreach strategy in a number of ways, but any method 
should be linked to established measurable goals. Some use public surveys to gauge changes in awareness 
or behavior of the target audiences. The surveys can be conducted in person at events, on the phone, or 
using Web-based survey tools. Others track quantifiable data such as brochures distributed, people 
trained, participation in events, volunteer hours, etc. Ultimately, permittees should track metrics showing 
the adoption of desirable behavior changes. 
 
Public Participation Activities 
Ideally, permittees give the public the opportunity to participate in the development, implementation, 
evaluation, and improvement of the stormwater program. At the very least, permittees need to notify the 
public about the availability of the SWMP and notice of intent and solicit comments. Some permittees 
have stakeholder workgroups that are involved in developing policy and programs. Many permittees 
encourage and facilitate involvement by coordinating or promoting community events and promoting 
volunteerism in the community through activities such as storm drain stenciling, stream cleanups, riparian 
tree plantings, and other programs.  
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Evaluating Public Education and Participation Programs 
The public education and participation component of a SWMP may be implemented by one person or 
department (e.g., a communications office) or be a combination of efforts by many people, departments, 
or agencies. An evaluator should question the SWMP coordinator about key staff to talk with prior to the 
evaluation. It may be possible for the coordinator to relay all necessary information without having to 
track down numerous staff. It is also a good idea for you to request that copies of pertinent outreach 
materials be compiled to review during the evaluation or taken to review after. 
 
Some permittees will want to present all stormwater public education activities as an independent 
program area, while other permittees describe education activities in each relevant SWMP component (for 
example, education of construction operators is addressed in the construction component or public 
education on illicit discharges is addressed in the illicit discharge component). An evaluator should take 
note of how the permittee organizes its education activities and adjust the evaluation process accordingly. 
 
Before the Program Evaluation 
An evaluator should review or obtain the following information 
prior to the evaluation: 

 MS4 NPDES permit provisions. Review the permit 
requirements for public education and public participation to 
identify any specific requirements (such as the type of 
activities the program must include or the pollutants the 
program must address). The NPDES permit will serve as the primary basis for the program 
evaluation.  

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 

 SWMP provisions. The permittee’s SWMP should describe the overall outreach structure of the 
program and any measurable goals. 

 Latest annual report. The annual report should be reviewed to help you become familiar with 
the activities that have been conducted in the past and the progress made towards achieving 
measurable goals of the program component.  

 
Records Review 
The following records might help in evaluating the compliance and performance of the permittee’s public 
education and participation program. Ask for copies of relevant information where it will help in writing a 
report or documenting a permit violation. 
 

Documentation What to Look For

Public outreach or communication strategy Target audiences, specific stormwater messages, 
tracking methods, measurable goals, a plan to review 
and modify the strategy over time. 

Stormwater Web site Pamphlets, calendars of events, hotlines, contact 
information, access to stormwater permit requirements 
and SWMP documentation, general stormwater 
information, volunteer opportunities 

Public awareness survey Public awareness surveys may be available to assess 
either baseline awareness or movement towards 
measurable goals. 
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Elements to Address During the Program Evaluation 
This Guidance presents common program activities and questions to consider during the program 
evaluation. Of course, a comprehensive program evaluation must be tailored to the specific issues 
associated with each permittee and should include more specific questions regarding the permittee’s 
permit structure and management challenges.  
 
GOALS AND OBJECTIVES  

 Does the permittee have a strategy document for education and participation? 

 Does the document include specific goals? 

 On what are the goals based? 

 Are the goals measurable? How?  

 
MESSAGE DEVELOPMENT  

 Have specific messages been developed for stormwater outreach? 

 On what are the messages based? Pollutants of concern? General awareness? Problem target 
audience? All of the above? 

 Are different messages used for different target audiences (i.e., children, homeowners, industry, 
etc.) or is one central message used for all? 

 Do the messages encourage participation in stormwater-related activities? 

 Do the messages educate about behavior changes that the audience can make to contribute to a 
solution? 

 Have messages been developed specific to reducing illicit discharges with information about how 
to report them to the appropriate authorities? 

 Have messages been developed to educate pesticide, fertilizer, and herbicide applicators 
(including homeowners) about ways to reduce stormwater pollution?  

 
TARGET AUDIENCES 

 Has the permittee identified target audiences for outreach efforts? How are these target audiences 
selected? What are the target audiences?  

 What land use groups (i.e. industry, commercial businesses) has the permittee targeted? 

 Have certain ethnic groups or nationalities been identified as audiences to be targeted based on an 
evaluation of local demographics? 

 Have the target groups been reevaluated based on evaluation of the strategy and progress that has 
been made? 

 Has the Phase I permittee targeted pesticide, herbicide, and fertilizer applicators (including 
homeowners) and construction site operators for outreach? 

 Has the Phase II permittee targeted industries or commercial businesses of concern for outreach? 
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MESSAGE PACKAGING 

 Does the permittee have a variety of written educational materials?  

 Does the permittee have a variety of other packages (i.e., Web site, presentations, displays) for 
educational materials?  

 Did the permittee produce the education and outreach materials in the different languages that are 
spoken in the community?  

 Do the permittee’s materials explain stormwater issues in easy-to-understand terms?  

 
DISTRIBUTION MECHANISMS 

 Does the permittee track distribution of materials to measure effectiveness? 

 Is the permittee focused solely on distribution or is an effort made to evaluate the impact of the 
messages? 

 Does the permittee use a variety of distribution mechanisms to target various audiences? 

 
EVALUATION METHODS 

 How does the permittee evaluate the effectiveness of the outreach strategy? 

 Has the permittee conducted a public awareness survey? 

 Which outreach materials have been the most effective in soliciting public involvement and 
participation? Changing audience behaviors? Increasing general stormwater awareness? 

 Have any changes been made to the outreach strategy or materials based on an evaluation of 
effectiveness? 

 
PUBLIC PARTICIPATION ACTIVITIES 

 What opportunities does the permittee give to the public to review and comment on any changes 
to the SWMP, such as public comment via a Web site, a public meeting, or a stormwater advisory 
group? 

 What volunteer opportunities (i.e., stream cleanups, storm drain stenciling) does the permittee 
coordinate or publicize to encourage the public to participate in stormwater-related activities?  

 Does the permittee sponsor or promote any of the following activities? 

o Beach/stream/lake cleanups 

o Volunteer stream monitoring 

o Stream clean-ups or equivalent activities 

o Stormwater citizen panel 

 
In-Field Program Evaluation Activities 
The evaluation for this program area will be primarily conducted with the permittee in the office or by 
reviewing materials before or after the evaluation. However, evaluators can take note during other field 
activities to observe the stormwater educational materials available and distributed. For example, when 
visiting the permittee’s permit counter, assess the types of stormwater outreach materials available to 
applicants for new construction projects. When driving around the permit area, observe if posters, 
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billboards, or other signs display stormwater messages. These types of field observations about the 
permittee’s public education activities can help assess the effectiveness of the program. 
 
Common Issues Identified During Program Evaluations 
The following should be closely considered during evaluations of permittees: 

 Permittees set inappropriate or immeasurable goals for activities.  

 Permittees are not including key target audiences.  

 Permittees are not customizing the materials for the target audience. 

 Permittees are not developing materials for commonly spoken languages. 

 Permittees are not distributing the materials adequately using appropriate methods for the target 
audience. 

 Permittees are not facilitating involvement in program development, implementation, and 
improvement during the course of the permit term. 

 Permittees are not coordinating or promoting events or activities that would improve water 
quality or change behaviors of concern. 
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Federal NPDES 
Regulations 
NPDES MS4 permits must 
address these requirements 
and often include more 
specific state requirements: 
 

 Phase I MS4 Regulations 
40 CFR 122.26(d)(2)(iv)(A)  

 
 Phase II MS4 Regulations 
40 CFR 122.34(b)(6)(i) 

4.3 MS4 Maintenance Activities 
 
Regulatory Requirements 
Applicable Phase I and Phase II federal NPDES regulations are listed 
at right. 
 
General Permits 
Although MS4 maintenance activities are addressed in MS4 NPDES 
permits, it is important to note that some permittees will also have 
coverage under industrial stormwater general permits or have 
individual permits for maintenance facilities that fall under one of 
the covered industrial categories, such as landfills, waste transfer 
stations, or transportation facilities. 
 
Common Activities 

Resources 
 Menu of BMPs 
www.epa.gov/npdes/menuof
bmps  
 California Stormwater Quality 
Association’s Municipal BMP 
Handbook 
www.cabmphandbooks.com/
Municipal.asp  
 National Management 
Measures to Control 
Nonpoint Source Pollution 
from Urban Areas 
http://www.epa.gov/owow/ 
nps/urbanmm/index.html  
 North Texas Council of 
Governments - Stormwater 
Pollution Prevention Training 
Module Series 
http://www.nctcog.org/envir/ 
SEEclean/stormwater/progra
m-areas/pollution_prevention/
CD/Version_1/P2_Training_ 
Materials.asp  

 
Infrastructure Mapping and Characterization 
Debris, floatables, sediment, metals, and other pollutants are caught 
in the MS4 and a regular program to inspect, clean, and repair 
components of this infrastructure will reduce the pollutants leaving 
the system and entering surface waters. A map of the MS4 is 
important for the permittee to plan for and track proper maintenance 
of inlets, catch basins, outlets, conduits, and management structures 
such as detention basins.  
 
Public Streets Operation and Maintenance  
The SWMP should address and include various practices for 
operating and maintaining public streets, roads, and highways that 
reduce the impact on receiving waters of discharges from municipal 
storm sewer systems. These practices should include regular street 
sweeping and proper use of BMPs during street maintenance 
activities. In addition, where applicable, permittees should consider 
deicing agent application methods that minimize the discharge of 
pollutants into the MS4, as well as salt and sand storage, fleet 
maintenance, fueling, and washing.  
 
Flood Management  
Permittees should assure that the impacts on the water quality of 
receiving water bodies are assessed in municipal or regional flood 
management projects and that existing structural flood control 
devices have been evaluated to determine if retrofitting the device to 
provide additional pollutant removal from stormwater is feasible.  MS4 Facilities 

 Municipal maintenance yard 
 Fleet maintenance facility 
 Chemical storage facility 
 Household hazardous waste 
facility 
 Solid waste transfer station 
 Animal control facility 
 Salt storage facility 

 
Public Facilities Operation and Maintenance 
The SWMP should include a mechanism to inventory and assess the 
impact of stormwater runoff from municipal facilities. The inventory 
should include all facilities that treat, store, or transport municipal 
waste as well as industrial/commercial facilities (facilities covered 
by a general permit as well as those defined by the 
Industrial/Commercial Facilities program component). Facilities 
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with activities characterized as a potential threat should be inspected 
and BMPs should be implemented to reduce water quality impact.  
 
Pesticide, Herbicide and Fertilizer Application and Management 
The SWMP should include a component to reduce pollutants 
associated with the application of pesticides, herbicides, and fertilizer. 
This program should include, as appropriate, educational activities, 
permits, certifications and other measures for commercial applicators 
and distributors, and controls for application in public right-of-ways 
and at permittee owned or operated facilities, such as playing fields 
and other recreational facilities. 
 
Training and Education 
To ensure that maintenance staff is knowledgeable and proficient in 
the newest and most effective approaches to minimizing stormwater 
pollution from facilities and activities, many permittees require annual 
BMP training for field staff. This training may be presented in-house 
or staff may attend trainings provided by the permitting authority or industry. It is important to cross-train 
or educate any contracted staff used for field work as well. Many permittees also provide general 
stormwater awareness training to all employees. 

TIP: 
MS4 permittees are not 
required to enforce the NPDES 
(state or federal) industrial 
stormwater general permit, but 
they are required to comply 
with this permit at their own 
facilities. This includes the 
submittal of a notice of intent, 
development of a stormwater 
pollution prevention plan 
(SWPPP) or equivalent, 
inspections, and other 
requirements specified in the 
applicable industrial stormwater 
general permit.  
 

 
Evaluating MS4 Maintenance Programs 
MS4 maintenance encompasses a large variety of facilities and activities necessary to operate and 
maintain a permittee’s infrastructure, which include streets, facilities, and the storm drain system. MS4 
maintenance activities typically are designed to maintain a certain level of service to maintain the 
aesthetics of public areas, provide public safety, maintain public infrastructure, and provide flood 
management, rather than for stormwater quality protection. When reviewing MS4 maintenance programs, 
however, an evaluator should focus on activities that might impact stormwater quality. The following 
should be evaluated:  

1. How the permittee has inventoried all its infrastructure and facility maintenance activities 

2. How the permittee has reviewed maintenance activities to assess potential impacts on stormwater 
quality 

3. Whether the permittee has revised activities or implemented new measures to protect stormwater 
quality 

MS4 maintenance staff should be trained on stormwater BMPs and principles, and have clear guidance on 
appropriate stormwater BMPs to use during typical maintenance operations and facilities management. 
 
Various departments may be involved in the MS4 maintenance component of a SWMP. Within a 
municipality, the majority of functions normally are performed by public works staff. However, be sure to 
discuss the areas to be evaluated with the SWMP coordinator to ensure that the appropriate staff are 
available to interview during the evaluation. Departments or agencies that might need to be interviewed 
include streets and highways, facilities management, water authority, fire department, wastewater 
treatment plant, flood control district, solid waste, and parks and recreation. As previously stated, it is 
important to interview managers as well as field staff whenever possible. 
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Before the Program Evaluation 
To prepare for the MS4 maintenance program evaluation, an 
evaluator should review or obtain the following information prior 
to the evaluation: 

 MS4 NPDES permit provisions. Review the permit 
requirements for the MS4 maintenance program to identify 
any specific requirements (such as a minimum street 
sweeping frequency). The NPDES permit will serve as the 
primary basis for the program evaluation.  

 SWMP provisions. The permittee’s SWMP planning 
document(s) should describe the activities and BMPs that the permittee has committed to 
implement and may include measurable goals that provide deadlines for program implementation. 

 Latest annual report. The annual report should be reviewed to identify past activities and help 
you become familiar with the permittee’s SWMP. 

 List of permittee-owned or -operated facilities with NPDES permits. Try to obtain a list of 
industrial facilities owned or operated by the permittee that are covered by an NPDES industrial 
stormwater permit issued by the permitting authority (i.e., household hazardous waste collection 
facility). This list can be used during the program evaluation to determine whether the permittee 
is including the facilities that are covered by an industrial stormwater general permit in the 
inspection program and to understand the types of facilities present in the permit area. The list 
can also help identify potential sites for the field inspections.  

 MS4 maintenance facility inspection reports. Review reports from inspections performed by 
the permitting authority within the permit area and talk to state inspectors to determine if there 
have been past stormwater violations at facilities owned or operated by the permittee.  

 
Records Review  
The following records might help in evaluating the compliance and performance of the permittee’s MS4 
maintenance activities. Ask for copies of relevant information where it will help in writing the report or 
documenting a permit violation. 
 

Documentation What to Look For

Tracking systems  
 Catch basin cleaning  
 Street sweeping 
 Pump station maintenance 
 Structural BMP maintenance 

 What type of water quality-related information is 
tracked (i.e., tons of material swept) 

 Does the permittee set priorities and goals for 
MS4 maintenance activities each year? 

 How are these priorities and goals established?  
 Pollutants of concern 
 Watersheds of concern 

 Review how these activities are summarized for 
the annual report 

In-field inspection sheets  What guidance is provided to inspectors or 
maintenance crews to ensure they’re properly 
inspecting and maintaining stormwater 
infrastructure? 

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 
 NPDES-permitted municipal 
facilities 
 Municipal facility inspection 
reports 
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Documentation What to Look For

Maintenance SOPs  Review standard operating procedures or any 
employee manuals or fact sheets used by 
permittee staff to conduct their day-to-day 
activities to determine if stormwater BMPs are 
described 

List of municipal facilities  Have the facilities been prioritized based on 
potential water quality impacts? 

 Are the facilities inspected? How often? Who 
inspects? 

MS4 maintenance facility SWPPPs  Are SWPPPs (or equivalent) for permittee-owned 
or -operated maintenance yards, wastewater 
treatment plants, public transit facilities that 
perform maintenance, or other facilities 
adequately addressing stormwater? 

 When were the SWPPPs last updated?  

Training schedule  Review training records to determine how often 
training is provided, who is required to attend 

Pesticides, herbicides, and fertilizers 
 Application records and protocols 
 Applicator certifications and training 

 Has the permittee tracked the types and amounts 
of chemicals applied in the permit area? 

 Does the permittee have state-certified pesticide 
applicators? 

 Are the applicators’ certifications up to date?   

Flood management program  Review the permittee’s capital improvement 
project list for flood drainage or flood 
management projects.   

 Review the permittee’s watershed master plans 
or flood drainage master plans for flood 
management projects.  

 What types of evaluation criteria have been used 
to prioritize the projects on the (CIP) list or in the 
watershed master plan (e.g., water quality 
impacts)? 

 Determine whether permittee has a documented 
evaluation showing why it is not feasible to 
retrofit existing flood management projects. 

 
Elements to Address During the Program Evaluation 
Although the specific nature of a successful municipal program is not specified in NPDES regulations, it 
will generally be composed of the following components: 
 

 Stormwater infrastructure management and maintenance 

 Public streets operation and maintenance 

 Flood management 

 Public facilities operations and maintenance 

 Pesticide, herbicide and fertilizer application and management, as well as erosion control, 
landscaping, and turf grass care 
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 Standards, BMPs, and outreach for municipal staff 

 Training and education  

For each of the elements listed above, this Guidance presents questions to consider during the program 
evaluation. Of course, a comprehensive program evaluation must be tailored to the specific issues 
associated with each permittee and should include more specific questions regarding the permittee’s 
permit structure and management challenges. 
 
STORMWATER INFRASTRUCTURE OPERATION AND MAINTENANCE 

Infrastructure Mapping and Characterization 

TIP: 
A map is also required for the 
illegal connection and illicit 
discharge detection and 
elimination programs described 
in this Guidance. The maps 
developed for MS4 
maintenance and illegal 
connection and illicit discharge 
programs can be the same to 
best use resources.  

 Does the permittee have a map showing all inlets, outfalls, 
storm drain conduits, stormwater management facilities, and 
receiving water bodies? 

o Does this map include catch basins and structural 
stormwater controls? 

o Is the map readily available and used by 
maintenance field staff when performing 
maintenance activities? 

o Is the map in hard copy format only or is it also in a 
geographic information system (GIS)? 

 Are infrastructure assets or components named or numbered 
to better track necessary maintenance and repairs? 

 Is information regarding stormwater infrastructure maintained in a database or mapping system? 
What types of data are maintained? 

o Type of structure or asset 
o Location (address, latitude/longitude) 
o Photo 
o Date built 
o Date last inspected 
o Date last cleaned/maintained 

Catch Basin Cleaning 

 Does the permittee have a schedule for routine maintenance or cleaning of catch basins?  

o How many are cleaned and how often?  
o Has the permittee targeted certain areas for more frequent maintenance? Does this 

targeting help minimize stormwater pollution?  
o Does the permittee set goals for how many basins are inspected and cleaned each year?  
o How does the permittee track and record cleaning and maintenance needs?  
o What information is documented? Does the permittee track which catch basins are 

cleaned, how much material is removed, and so forth? 
o How does the permittee use the data collected to further its program or evaluate program 

effectiveness? Are the data used to help prioritize cleaning frequency? Are they used to 
identify areas for targeted outreach? 

 What are the permittee’s procedures for disposing of waste removed from catch basins or storm 
drains?  

o Does the permittee flush material that could potentially discharge to surface water? 
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o If the material is removed using a wet vacuum, how 
is the material dewatered?  How is the decanted 
water disposed? 

 Does the permittee have a schedule for routine maintenance 
or inspection of storm drain pipes?  

 What are the permittee’s maintenance procedures for 
cleaning clogged storm drain pipes? 

Stormwater Management Structures 

 Are catch basins and other inlet structures marked so that the 
public knows they drain to surface waters?   

 Has the permittee inventoried the type and location of public 
stormwater management structures in its jurisdiction? How 
are the data collected and stored?  

o Pump stations 
o Drainage structures (debris basins, detention basins, 

regional ponds, etc.) 
o Structural treatment controls 
o Open channels 

 How is vegetation maintained in grassed swales, rain 
gardens, pond perimeters, and other vegetated stormwater 
controls? 

 Has the permittee mapped private stormwater management 
structures?  

 How often are these facilities inspected? 

 Are the stormwater management structures regularly 
maintained by the permittee? 

o Are records kept of material and debris removed 
during maintenance? 

o How is maintenance conducted? Are chemicals used to maintain vegetation and pests? 

 How does the permittee use the data collected to further its program or evaluate program 
effectiveness? Are the data used to help prioritize cleaning frequency? Are they used to identify 
areas for targeted outreach based on type and volume of materials removed? 

TIP: 
It is a good idea to question 
both managers and field staff 
regarding BMPs used. It is 
helpful to ascertain the level of 
understanding at the field level 
as well what types of BMPs are 
deemed appropriate and 
feasible for the specific MS4. 

TIP: 
Governmental Accounting 
Standards Board (GASB) 
Statement No. 34, Basic 
Financial Statements and 
Management's Discussion and 
Analysis for State and Local 
Governments (Statement 34) 
establishes new requirements 
for the annual financial reports 
of state and local governments. 
The Statement was developed 
to make annual reports easier 
to understand and more useful 
to the people who use 
governmental financial 
information to make decisions.  
Statement 34 requires 
governments to document and 
report existing infrastructure 
and depreciate their capital 
assets.   
Permittees can utilize the 
information obtained through 
this required reporting to 
inventory assets such as 
maintenance facilities, 
stormwater management 
structures and MS4 
infrastructure (i.e. outfalls, 
storm sewer pipes, catch 
basin). 
http://www.gasb.org/  

 
PUBLIC STREETS OPERATION AND MAINTENANCE  

Street Sweeping 

 Does the permittee regularly sweep streets? Public parking 
lots? 

 What is the schedule for street sweeping?  

 Are areas scheduled for sweeping based on aesthetics only or 
is consideration given for reducing impacts on the 
stormwater management infrastructure and surface water? 

 What types of sweepers are used? Wet or dry?  
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 How is street-sweeping debris disposed? If the debris is dewatered, how is this done?  How is the 
decanted water disposed? 

 Are records kept of the amount of debris collected? 

 How does the permittee use the data collected to further its program or evaluate program 
effectiveness? Are the data used to help prioritize cleaning frequency?  

Yard Debris Reduction and Disposal 

 Does the permittee offer guidance or services to encourage mulching and/or composting of grass 
clippings and other yard debris? 

 Does the permittee offer seasonal recycling or disposal services to collect leaf litter, Christmas 
trees, yard debris, or other seasonal organic materials? 

Public Streets, Roads, and Highways Maintenance 

 What types of public streets, roads, and highways operation and maintenance practices and 
procedures are performed by the permittee? 

 Are BMPs used by field crews to minimize stormwater impacts during road maintenance or repair 
activities?  

 What types of BMPs are used? Discuss BMPs used for such activities as: 

o Ditch cleaning 
o Sidewalk repair 
o Asphalt patching 
o Curb and gutter repair 
o Street striping 
o Sign painting 
o Maintaining dirt and gravel roads (preventing erosion, dust control) 

Deicing Activities 

 What types of deicing agents does the permittee use? If salt is used, has the permittee investigated 
alternatives? 

 How are deicing agents, sand, or other materials stored? Is the material covered and/or bermed to 
prevent runoff? 

 Does the permittee track the locations and volumes of deicing agents, sand, or other materials 
applied? 

 Is the material picked up after the snow/ice event is concluded? Is there a schedule for picking it 
up after an event?  

 
FLOOD MANAGEMENT  

 Does the permittee have an inventory of structural flood management structures? 

 Have these structures been assessed to determine whether retrofitting could provide additional 
water quality benefits? 

 How often are flood management projects inspected and/or maintained? 

 Are new flood management projects being designed or planned to include water quality 
considerations? 
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PUBLIC FACILITIES OPERATION AND MAINTENANCE 

Facility Inventory 

 Does the permittee have an inventory of public facilities? At a minimum, this list should include 
the following: 

o Public works yards 
o Public transit facilities 
o Wastewater and domestic water treatment plants 
o Sanitary sewer system overflow locations 
o Public parks/open areas 
o Public parking lots 
o Public buildings 
o Landfills and hazardous waste disposal sites, transfer locations, or storage facilities 

 Have the facilities been inspected and assessed for water quality impacts? 

 Are any facilities required to apply for coverage under a general industrial permit? Do these 
facilities have SWPPPs?  

Maintenance Yard Management 

 If the permittee is a municipality, does the municipal public works yard have a SWPPP? 

 Who is responsible for implementing and maintaining the SWPPP?  

 Who is responsible for periodically inspecting the yard for stormwater compliance?  

Parks Operation and Maintenance 

 Are there adequate trash enclosures available at park facilities? Are they emptied regularly? 

 Does the permittee provide any stormwater education or signage at parks and other areas?  

 How are public restrooms cleaned and maintained? What chemicals are used? How is cleanup 
water disposed of? 

 How are public pools maintained? How is the chlorinated water disposed of? 

 Does the permittee include pet waste disposal stations with signage and baggies in public parks?  

 What BMPs are used to address: 

o Stormwater impacts from turf grass maintenance? 
o The transport of pesticides, herbicides, and fertilizers by stormwater? 
o Erosion? 

 What types of vegetated BMPs are implemented at parks (e.g., alternative landscaping to 
minimize high-maintenance turf grass, streamside buffers, reduced mowing frequency, etc.) 

 Does the permittee implement water conservation measures at its park facilities? 

Building Operation and Maintenance 

 Are the permittee’s parking lots regularly swept? 

 How are enclosed parking structures and other public buildings cleaned? If power washing is 
used, are BMPs implemented to protect storm drain inlets? 
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Sanitary Sewer System Maintenance, Overflow, and Spill Prevention 

 Does the permittee have a program to mitigate or prevent sanitary sewer overflows (SSO) from 
entering the MS4? 

 Have flow pathways from SSO locations to catch basins or other points of entry to the MS4 been 
identified? 

 Have spill prevention and cleanup plans been prepared? 

 Does the permittee have a written procedure to ensure that the MS4 is protected from a sewage 
overflow or spill? Do the procedures include protection of the storm drain system during and after 
the cleanup of a spill or overflow? 

 Does the permittee implement a reporting protocol to ensure that all spills and overflows are 
reported to the appropriate authorities or the department designated to collect and report the 
permittee’s annual report? 

 If the jurisdiction includes residential homes with septic tanks, how does the permittee educate 
homeowners about proper maintenance of the systems? 

Water Supply Operation and Maintenance 

 Have procedures been developed to ensure that field staff integrate stormwater management 
BMPs into their operation and maintenance activities? 

 Are BMPs implemented to address the testing and flushing of new or existing water lines? 

 Are BMPs implemented to address hydrant testing? 

 Are BMPs implemented to address maintenance activities required to maintain underground 
water lines (e.g., trenching, excavation)? 

 Does the permittee coordinate source water protection efforts with the stormwater program? 

Chemical and Hazardous Material Use and Disposal 

 What types of chemicals or hazardous materials are used by the permittee? 

 Where are these materials stored?  

 Has the permittee implemented an alternative materials program to reduce the use of hazardous 
materials? 

 Has the permittee implemented an inventory reduction program to reduce the quantity of 
chemicals and hazardous materials stored and used? 

 Does the permittee have a household hazardous waste collection center for the public? 

o Are records of the quantity of materials collected maintained by type of material? 
o How does the permittee notify the public of these sites? 
o Does the permittee have special household hazardous waste collection days? 

 How does the permittee use the data collected to further its program or evaluate program 
effectiveness? Are the data used to help prioritize maintenance frequency? Are they used to 
identify areas of targeted outreach? 
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PESTICIDE, HERBICIDE AND FERTILIZER APPLICATION AND MANAGEMENT 

 What kind of program has been established to address pollutants associated with the application 
of pesticides, herbicides, and fertilizer at public facilities?  

 Are the permittee’s fertilizer/pesticide applicators certified? Are permits or other certifications 
required? 

 Where are the chemicals stored? Are appropriate procedures and secondary containment 
followed? 

 Is there a pesticide/fertilizer application plan? 

 Does the permittee practice integrated pest management (IPM) or use alternatives to pesticides? 

 How does the permittee implement alternative landscaping to minimize the use of fertilizers and 
pesticides? 

 What types of educational activities does the permittee conduct for applicators? 

 What types of BMPs are used during application of pesticides in public rights-of-way? 

 What types of BMPs are used during application of pesticides at municipal facilities such as 
parks? 

 
STANDARDS, BMPS, AND OUTREACH 

Municipal Staff 

 Have standard operating procedures or their equivalent been developed to ensure that municipal 
field staff integrate stormwater quality BMPs into their daily activities?  

 Have BMPs or standards been officially adopted by the permittee for use by municipal field staff? 

 What reference materials or guidance documents are provided to field staff regarding BMP 
specifications and details? 

 How does the permittee ensure that staff are fulfilling their responsibilities as outlined in standard 
operating procedures?  Do managers provide oversight on a regular basis? 

Contracted Services Staff 

TIP: 
Educational programs for 
pesticide, herbicide, and 
fertilizer applicators used by 
the permittee may be 
addressed during the public 
education and participation 
portion of the evaluation. 

 Does the permittee require contractors to incorporate 
stormwater quality BMPs into their activities?  

 How are BMPs required? Are the requirements outlined in 
requests for proposals? Are they included in contracts? 

 Have BMPs or standards been officially adopted by the 
permittee for use by contractual staff? 

 What reference materials or guidance documents are 
provided to contractual staff regarding BMP specifications 
and details? 

 How does the permittee ensure that contractors are fulfilling their responsibilities as outlined in 
their contracts?  Are inspections performed?  Are periodic reports submitted? 

General Public 

 Does the permittee provide any information to the public regarding: 
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o Cleaning up after pets 
o Household hazardous waste disposal 
o Oil recycling 
o Litter reduction 

 
TRAINING AND EDUCATION 

 What type of general stormwater training is provided to staff that are not involved in field 
activities? How often? 

 How are new employees trained? 

 What types of activity-specific training is provided to field staff? Is information on specific BMPs 
provided? 

 Is any training provided to contract staff?   

 
In-Field Program Evaluation Activities 

TIP: 
Other MS4 facilities, such as 
parks, marinas, and household 
hazardous waste collection 
facilities, should be visited if 
there is adequate time.  

The primary in-field evaluation activity is an inspection of the 
permittee’s public works yard(s) or other type of permittee owned or 
operated facility (i.e. fleet maintenance). The intent of this inspection 
is to verify that activities are performed as described in the SWMP. 
The facility should be inspected as if it were a typical industrial 
facility. During the inspection, look for the following: 
 

 Are chemicals, bulk materials, or other potential pollutants 
stored outside? Is there secondary containment? Are the materials covered? 

 Where are the permittee’s vehicles washed? Are wash racks and dewatering areas plumbed to 
sanitary sewers, if allowed? If not allowed, are wastewaters from wash racks and dewatering 
areas prohibited from entering the MS4? 

 Where are the permittee’s vehicles maintained? If outside, what BMPs are used to prevent 
polluted runoff?  

 Does the facility have structural stormwater BMPs (e.g., stormwater detention ponds, stormwater 
filter devices) installed?  

o If so, how are they maintained?  
o What is the frequency of maintenance? 

 Are inoperable vehicles stored and maintained in a way to prevent polluted runoff and leaching of 
contaminants to groundwater? 

 Are storm drain inlets at the yard free of debris and regularly cleaned? 

 Is the yard swept regularly? Are there oil stains and spills at the yard? 

An additional in-field evaluation activity could include visiting maintenance staff as they conduct 
maintenance. For example, you could visit staff as they clean catch basins, perform street repairs, or 
conduct other similar activities to ascertain whether stormwater BMPs are being implemented and 
identify whether staff are knowledgeable about BMPs.  
 
Document all findings in the field in as much detail as possible. An MS4 Facilities Inspection Worksheet 
has been included as Appendix C to assist in this documentation. 
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Common Issues Identified During Program Evaluations 
The following are some typical problem areas associated with MS4 maintenance programs. These areas 
should be closely considered during evaluations: 

 The permittee’s MS4 maintenance staff lack training on and awareness of stormwater 
management BMPs. 

 Permittee staff lack adequate guidance (e.g., MS4 maintenance BMP manual, SOPs, fact sheets) 
on proper stormwater management BMPs. 

 Stormwater BMPs and procedures are not incorporated during routine MS4 maintenance 
activities. 

 Maintenance yards lack SWPPPs and adequate controls to prevent stormwater contamination.  

 Contractual staff performing operation and maintenance activities for the permittee are not 
required to consider stormwater quality and implement appropriate BMPs. 
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4.4 Construction Activities 
Federal NPDES 
Regulations 
NPDES MS4 permits must 
address these requirements 
and often include more specific 
state requirements: 
 

 Phase I MS4 Regulations 
40 CFR 122.26(d)(2)(iv)(D) 

 
 Phase II MS4 Regulations 
40 CFR 122.34(b)(4) 

 
Regulatory Requirements 
EPA’s federal regulations for the stormwater NPDES Phase I and 
Phase II regulations are listed at right. NPDES MS4 permits must 
address these requirements and often include more specific state 
requirements. 
 
General Permits 
As described above, stormwater Phase I and Phase II MS4 
permittees must implement a SWMP that includes erosion and 
sediment controls on construction sites disturbing at least one acre. 
In addition to the regulation of construction site stormwater at the 
local level, EPA regulations also require construction sites disturbing 
greater than one acre to obtain an NPDES permit. This permit can be 
issued by the state permitting authority or EPA, depending on 
whether the state has been delegated the NPDES authority. This dual 
regulation of construction sites at both the local and state or federal 
level can be confusing to permittees and construction operators. 

Resources 
 Menu of BMPs 
http://www.epa.gov/npdes/m
enuofbmps 
 Construction Industry 
Compliance Assistance 
Center 
http://www.cicacenter.org/ 
 International Erosion Control 
Association 
http://www.ieca.org/ 
 Kentucky Erosion Prevention 
and Sediment Control Field 
Guide 
http://www.tetratech-ffx.com/ 
wstraining/pdf/esc_guide.pdf 

TIP: 
MS4 permittees are not 
required to enforce the NPDES 
(state or federal) construction 
general permit, but they are 
required to comply with this 
permit for their own public 
construction projects (e.g., 
capital improvement projects, 
road construction). This 
includes the submittal of a 
notice of intent, development of 
a SWPPP or equivalent, 
inspections, and other 
requirements specified in the 
state’s construction general 
permit.  

 
Although there are many similarities between the NPDES 
construction general permit and the MS4 construction program 
requirements, Municipalities are not required to ensure that local 
construction projects comply with NPDES construction general 
permits. Federal NPDES MS4 regulations describe broad 
requirements for a stormwater program to control construction site 
runoff to the MS4 and give the permittees flexibility in designing a 
local program to meet their needs. However, to avoid duplication and 
confusion between the two programs, some permittees choose to 
require the same BMPs and plan submittals (i.e., SWPPPs) as 
required by NPDES regulations.  
 
Common Activities 
 
Ordinance/Legal Authority 
Many municipal permittees address legal authority for construction 
site stormwater runoff control in a grading or stormwater ordinance. 
The ordinance(s) should specify which sites are required to 
implement controls (i.e., MS4 regulations require all sites greater 
than one acre, but many permittees use a smaller area or volume 
threshold, such as 50 cubic feet of earth moved or proximity to water 
bodies). The ordinance should require erosion and sediment control 
BMPs to be implemented and maintained, a performance standard, 
and penalties for noncompliance. 
 
Construction Site Inventory 
The permittee should have an inventory of active and completed 
construction projects that includes information about the site and 
inspections that the permittee has conducted, including inspection 
findings and follow-up (letters, enforcement actions, additional 
inspections). Permittees should consider prioritizing the inventory to 
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better target inspections based on project size, location, threat to 
water quality, or other factors. The permittee should also develop 
procedures for the receipt and consideration of complaints submitted 
by the public. Ideally, this information would be managed in a 
database and linked to a GIS for optimum tracking. 
 
Construction Requirements and BMPs  
While the legal authority described above should require BMPs at 
construction sites, a permittee should also have additional 
specifications or guidance on what types of BMPs are expected at 
sites. These requirements and standards and specifications for BMPs 
should be readily available to project applicants. 
 
Plan Review Procedures 
The review of erosion and sediment control plans (or SWPPPs if 
required under an NPDES construction permit) should be based on 
formal review specifications, a checklist, or similar criteria. Plan 
review staff should document the BMPs considered, whether they 
were addressed on the plans, and any identified deficiencies.  
 
Some municipal permittees require that projects submit a copy of the 
notice of intent (NOI) that has been submitted to the State or EPA 
before approving a project. In some states, the state requires that the 
permittee receive local erosion and sediment control approval prior 
to submitting a NOI.  At a minimum, permittees should make sure that project applicants are aware of the 
requirement to apply for NPDES permit coverage for projects disturbing greater than one acre. 
 
Some municipal permittees use contract staff to review some or all plans. Be sure to review plans 
completed by contractual as well as municipal employees. 

TIP: 
Some municipal permittees 
have different inspectors for 
their public and private 
projects, be sure to evaluate 
each in the field. 

TIP: 
You should have a clear 
understanding of the plan 
review and approval process 
and how stormwater and 
erosion and sediment control 
requirements are included in 
this process. 

Resources (continued) 
 California Stormwater Quality 
Association’s Stormwater 
Best Management Practice 
Handbooks  
http://www.cabmphandbooks
.com/Construction.asp 
 MPCA Inspection guide and 
compliance assistance toolkit 
http://www.pca.state.mn.us/ 
water/stormwater/index.html 

 
Construction Site Inspections 
A key element of the construction component is the frequency at 
which sites are inspected. Some permittees identify a minimum 
frequency of inspections (such as weekly and/or following a rain 
event) for all projects. Other permittees will rely on building 
inspectors to conduct erosion and sediment control inspections at the 
same time as other types of required inspections (e.g., electrical). 
This approach, however, can result in sites not being inspected for 
long periods of time if the building inspector is not called out for an 
inspection. Also, building inspectors are not necessarily trained to 
recognize erosion and sediment control problems or have other 
priorities besides stormwater.   
 
Inspections are often targeted to specific types of sites or during specific periods (especially immediately 
following a rain event). For permittees with numerous active construction projects, it is recommended that 
a prioritization process be developed to ensure that the sites with the greatest threat to water quality are 
considered high priority and inspected more frequently. Inspection results should be documented using 
paper forms or electronic databases. 
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Program Support and Resources 
Permittees should have an established source of funding for their construction program, including 
adequate resources for frequent inspections and plan review.  Funds often come from fees paid by the 
construction operators.  If general funds are used to support the program, permittees should ensure that 
construction inspections are a line-item appropriation not subject to reduction or elimination based on 
board politics or budget constraints. 
 
Enforcement 
Permittees should have an established, escalating enforcement policy 
that clearly describes the action to be taken for common violations. 
Enforcement authority typically includes verbal and written 
warnings, fines, and “stop work” orders. Verbal warnings should be 
documented in addition to all written violation notices. The 
enforcement policy should also address how repeat or serious 
violations will be addressed, including referral of the case to the 
NPDES permitting authority in the most egregious cases. 
 
Training and Education  
A SWMP should include training to plan review and inspection staff. 
This training should include classroom presentations, in-field 
training, and follow-up evaluations to determine whether the training 
was effective. Although some permittees also provide training to 
construction operators, most simply provide educational materials 
such as fact sheets or brochures that describe local requirements and 
recommended BMPs. 
 
Public Construction Projects 
Public construction projects must comply with both the local 
program and the applicable NPDES construction general permit (state or federal). This requires the 
permittee to take on dual roles as both local regulator and permittee. Permittees must apply the same local 
requirements to public construction projects as are required of private projects. Some permittees develop 
and design public construction projects in-house without direct involvement from the department that 
reviews most private construction projects; therefore, it is important that the public project designers are 
trained and proficient in stormwater BMPs as well. If a permittee hires outside designers for public 
projects, it is important that stormwater guidelines be provided to them to ensure compliance with local 
and NPDES permit requirements.  

TIP: 
Review enforcement cases to 
assess whether the permittee 
is adequately ensuring 
compliance. Lack of fines, “stop 
work” orders, or other 
enforcement actions do not 
necessarily indicate that the 
permittee’s enforcement 
program is inadequate. A lack 
of enforcement cases could be 
the result of an effective 
inspection program, or it could 
indicate problems with the 
inspection records, inspector 
training, inspection procedures, 
or even the lack of commitment 
from the permittee to escalate 
enforcement. 

 
After the project is designed, many permittees will hire contractors to build the project. Interested 
applicants submit proposals to bid on the project. To ensure that successful applicants will abide by all 
stormwater requirements, it is recommended that the request for proposals (RFP) include specific 
language regarding installation and maintenance of all BMPs. Many permittees also include additional 
language in subsequent contracts (if there is a document separate from the proposal) obligating 
contractors to appropriate stormwater measures and outlining potential enforcement penalties (i.e. delayed 
or reduced payment). An evaluation of public construction projects should include a review of RFP or 
contract language relating to stormwater controls.  
 
Evaluating Construction Programs 
The evaluation of a permittee’s construction program should focus on the regulatory mechanism to 
require and enforce the program, plan review procedures, and erosion and sediment control inspection 
procedures. The evaluation should begin with a thorough review of the permittee’s ordinances, standards, 
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approved plans, and other relevant written materials. Ask staff to walk through the planning and approval 
process from initial plan receipt to final approval. 
 
You should determine how erosion and sediment control BMPs are required in construction site plans and 
how they are implemented and enforced in the field. Inspectors from multiple departments might also 
inspect different portions of a development project. For example, building department inspectors may be 
charged with site inspections during the construction of the buildings, whereas public works inspectors 
may be responsible for the inspection of construction activities within the right-of-way, such as streets, 
sewer, and water. Various departments may inspect a site during different stages of the project. You must 
be sure to interview all applicable staff and departments, which could include building, planning, 
engineering, or public works. Questioning planners and engineers in addition to questioning inspectors is 
helpful in determining how well various staff work together to achieve “on the ground” BMP 
implementation.  
 
Some municipal permittees manage public construction projects (including capital improvement projects 
or CIPs) differently than private construction projects, for example, in some communities private projects 
are reviewed and approved by the planning or building department, whereas public projects may be 
entirely planned, reviewed, approved, and developed by the public works department. Make sure you 
distinguish between these two types of projects during the evaluation, and if necessary, repeat the same 
questions for both private and public projects.  
 
Before the Program Evaluation 
To prepare for the construction program evaluation, an evaluator 
should review or obtain the following information: Pre-Evaluation Checklist 

 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 
 State or EPA Construction 
General Permit 
 List of NPDES construction 
projects 
 NPDES Construction 
inspection reports 

 MS4 NPDES permit provisions. Review the permit 
requirements for the construction program to identify any 
specific requirements (such as a minimum inspection 
frequency). The NPDES permit will serve as the primary 
basis for the program evaluation.  

 SWMP provisions. The permittee’s SWMP planning 
document(s) will describe the activities and BMPs it is 
committed to implement and include measurable goals that 
provide deadlines for program implementation. 

 Latest annual report. The most recent annual report should be reviewed to identify past 
activities and help the inspector become familiar with the permittee’s program. 

 State or EPA NPDES Construction General Permit. You should be very familiar with the 
requirements of the state or EPA’s construction general permit, whichever applies, to ensure that 
conflicts between the SWMP and the state or EPA permit can be identified and violations of the 
state or EPA permit can be found. 

 List of NPDES construction projects. Obtain a recent list of construction projects within the 
permit area that have been issued coverage under an NPDES general permit by the permitting 
authority (one acre or greater disturbed area). This list can be used during the program evaluation 
to determine whether the permittee has any public construction projects. The list can also help 
identify potential construction sites for field inspections. The list can also be crosschecked with a 
similar list requested and obtained from the permittee. Obtain information such as the operator 
name, name of the construction site, address, size, and other relevant information. 

 NPDES construction inspection reports. Review inspection reports from construction 
inspections in the permittee’s jurisdiction conducted by the permitting authority and/or EPA. Talk 

January 2007 58 EPA-833-R-07-003

0040168



CHAPTER 4.4: CONSTRUCTION ACTIVITIES 
 

to state or federal construction inspectors to determine if there have been past stormwater 
violations at construction sites in the permitted area and any role the permittee played in resolving 
the violations.  

 
Records Review 
The following records might help in evaluating the compliance and performance of the permittee’s 
construction program. Ask for copies of relevant information where it will help in writing a report or 
documenting a permit violation. 
 

Documentation What to Look For

Local ordinances One or more of the following 
ordinances may be used by a municipal 
permittee to regulate erosion and 
sediment control. 
 Grading ordinance 
 Erosion control ordinance 
 Stormwater ordinance 
 Landscaping ordinance 
 Health and safety codes 

Design standards, BMP manuals, and fact sheets.  These can be state or local standards 
or be taken from a non-regulatory 
source 

Construction plans reviewed and approved by the 
permittee 

Where possible, try to review the plans 
for projects that you will also visit 
during the field portion of the evaluation 

Construction project inventory or database  Does one exist?  
 How often is it updated? 
 What is the source for the inventory? 

Enforcement escalation response plan or procedure  Is the enforcement process 
documented and codified?  

 Are roles of individuals or 
departments clearly defined? 

 
 
Elements to Address During the Program Evaluation 
Although not specified in detail in NPDES regulations, a successful construction program will generally 
be composed of the following elements: 
 

 Ordinance/legal authority  

 Construction project inventory 

 Construction requirements and BMPs 

 Plan review procedures 

 Construction site inspections 
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 Program support and resources 

 Enforcement/referrals 

 Training and education 

 
The common program elements are the key issues to consider during the review.  
 
ORDINANCE/LEGAL AUTHORITY 

 What legal authority does the permittee have to require erosion and sediment control BMPs on 
construction sites and to ensure compliance? 

 Does the permittee’s legal authority address stormwater quality for all projects disturbing at least 
one acre? 

 What exemptions does the ordinance or other legal authority allow? 

 Does the legal authority authorize the permittee to require erosion and sediment control plans? 

 
CONSTRUCTION SITE INVENTORY 

 How does the permittee track construction projects?  

 What information is collected? 

o The number and status (active/inactive/completed) of construction sites  

o The number, frequency, results, and follow-up actions resulting from inspections  

o The actions taken to resolve the issues and dates when compliance was achieved. 

o The number and type of enforcement actions taken at sites in violation 

o Complaints submitted by the public 

 Does the inventory include construction sites disturbing less than 1 acre? 

 What is the threshold for tracking projects? 

 Does the inventory track which sites have submitted an NOI for coverage under a state/EPA 
construction general permit? 

 How is the inventory updated? How often? 

 Does the permittee prioritize projects for more frequent or targeted inspections?  

o If yes, based on what criteria? 

 
TIP: 
You should ask the permittee 
for a copy of the information 
packet that they provide to new 
project applicants. What type 
of stormwater information is 
included? Does it describe the 
types of BMPs and stormwater 
requirements that could apply 
to their project? 

CONSTRUCTION REQUIREMENTS AND BMPS  

 What technical guidance (e.g., BMP manual or fact sheets) 
does the permittee use as the standard for design and 
selection of nonstructural and structural construction BMPs? 

o Are project applicants required to follow these 
technical manuals? 

o Does the guidance set minimum operation and 
maintenance requirements for BMPs? 
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o Does the guidance include installation requirements for the BMPs? 

o Does the guidance provide proper siting and use criteria for BMPs to ensure that adequate 
BMPs are being selected and implemented? 

 Does the permittee provide guidance as to recommended BMPs to be used? 

 Does the permittee have different requirements or standards for different times of the year (i.e., 
during the rainy season vs. the dry season)? 

 
TIP: 
You should select at least 2 to 
3 approved projects with 
erosion and sediment control 
plans to review with the 
permittee. Try to choose 
different project types 
(residential, commercial) and 
sizes. Also review at least one 
public project plan to see if the 
permittee is applying adequate 
standards to municipal 
construction. 

PLAN REVIEW PROCEDURES 

 Does the permittee hold pre-application meetings on any 
construction projects?  Are stormwater and erosion and 
sediment control requirements addressed at these meetings? 

 Is there any plan review coordination with other city 
departments such as smart growth, redevelopment, traffic 
engineering, etc.? 

 What is the permittee’s threshold for plan review? (For 
example, does the permittee review plans for all projects 
disturbing greater than 1 acre, or do they use another 
threshold?) 

 Does the permittee apply standard conditions that 
incorporate erosion and sediment control requirements into 
its plan review process? 

o Get a copy of the standard conditions to determine if they specifically address erosion 
and sediment control 

 Do the plan reviewers verify whether the project applicant has submitted an NOI to the state or 
EPA? Is evidence of NOI submission required before a plan can be approved or a local permit 
issued? 

 Do plan reviewers use specific criteria or a checklist when reviewing plans?  

 Does the permittee consider during the review process whether the construction project 
discharges to a TMDL/impaired water? 

 When reviewing plans approved by the permittee, you should: 

o Look for whether adequate BMPs are included on plans, details, and drawings for the 
installation of certain BMPs when applicable, what types of standard conditions or notes 
are included, and whether maintenance requirements are specified. 

o Are inadequate or incomplete plans automatically returned to the applicant?  Are these 
returns accompanied by an explanation of what is needed for approval? 

o Are BMPs addressing other construction activities, such as materials storage and waste 
disposal, incorporated into the construction plans? 

o Do the plans include notes addressing the prohibition of non-stormwater discharges?  

o Were comments provided by the permittee to the project proponent reasonable and 
appropriate?  
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TIP: 
Review inspection records to 
determine how the permittee 
corrects identified problems. If 
an inspection report identifies 
missing BMPs or a non-
stormwater discharge, verify 
that there is an inspection 
record showing that the site 
was reinspected within a 
reasonable timeframe. Was the 
problem corrected? 

CONSTRUCTION SITE INSPECTIONS 

 Does the permittee adequately inspect all phases of 
construction? 

o Clearing and grubbing and site preparation 

o Mass grading and public infrastructure/utility 
construction 

o Building construction and final grading 

o Final stabilization 

 What departments are charged with erosion and sediment 
control inspections? Is the department responsible based on 
the location of the site (i.e. right-of-way vs. building site) or 
phase of development (i.e., grading vs. building)? 

 Do the inspectors use a checklist or inspection form during each inspection? 

 How many inspectors does the permittee use to verify erosion and sediment control compliance at 
construction sites?  

 Does this number appear adequate to assess active construction occurring in the permitted area? 
Compare this to the total number of construction sites that need to be inspected at any one time 
(number of inspections per construction site per year). Consider project durations and phasing, 
local conditions (e.g., dry vs. wet seasons), and additional duties assigned to inspectors. 

 Does the permittee have an established prioritization process for establishing inspection 
frequency? If so, on what factors is the prioritization based (i.e., size, proximity to water body, 
sensitive areas)? 

 How often are sites inspected? 

 Does the permittee target inspections during and immediately after wet weather events? If so: 

o What size rain event triggers an inspection? 

o How soon after a rain event? 

 Is there an established rainy season for the area? Are sites inspected prior to the start of the rainy 
season to determine preparedness? 

 
PROGRAM SUPPORT AND RESOURCES 

 Does the program have a dedicated source of funding to support plan review staff and inspectors?   

 
ENFORCEMENT 

 What types of enforcement actions are provided for in applicable ordinances (e.g., notices of 
violation, “stop work” orders, fines)? 

 Is use of these actions outlined in an established, escalating enforcement policy? 

 Review with the permittee statistics on enforcement of construction site erosion and sediment 
controls. 

o How many enforcement actions are taken per year? 

o Are follow-up inspections conducted to verify compliance? 
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 Are there limitations on the permittee’s enforcement authority (e.g., limits on the dollar amount 
of fines, inability to issue civil penalties)? 

 Do staff feel that their enforcement authority is adequate to achieve compliance on construction 
projects? 

 What is the relationship with the City Attorney or other relevant prosecuting authority? 

 
TRAINING AND EDUCATION  

Staff training 
TIP: 
Permittees must train their 
primary inspectors, but they 
should also provide at least 
basic stormwater training to 
other field inspectors not 
directly involved in the 
stormwater program, such as 
building inspectors and code 
compliance staff. At a 
minimum, this will encourage 
these staff to refer stormwater 
problems to the permittee’s 
designated stormwater 
inspector. 

 What type of training do construction inspectors receive? 
Are plan reviewers trained on erosion and sediment control 
BMPs and requirements? 

 How often is training conducted? How many staff have been 
trained? 

 What type of follow-up is conducted by the permittee to 
verify that the training is effective? 

Construction operator education 

 What types of educational materials have been developed 
and distributed to construction operators? 

 How are they distributed? At the permit desk? During 
inspections?  

 What type of training does the permittee provide or advertise 
to local construction operators?  

 How often is this training conducted? How many construction site operators have been trained? 

 Are contractors and developers required to attend? 

 Does the training cover any of the following? 

o Local and state erosion and sediment control requirements and permits 

o Proper erosion and sediment control BMP design and installation 

o Maintenance requirements for BMPs 

o General construction stormwater permit requirements (state or federal) 

 Are training sessions held in cooperation with other local permittees or regional authorities? 

 
PUBLIC CONSTRUCTION PROJECTS 

 Do RFPs or contracts include language specifying stormwater requirements?  

 Are inspection and maintenance requirements specified in the contract? 

 What oversight does the permittee implement to ensure the contractor is implementing all 
requirements appropriately and adequately? 

 What penalties are in place to require compliance from the permittee’s contractors? 
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In-Field Program Evaluation Activities 
In-field activities to evaluate the construction inspection program 
typically consist of accompanying one or more construction 
inspectors in the field as they conduct inspections. The 
construction inspector is to conduct the inspection; you are to 
strictly observe. Discourage construction inspectors from merely 
describing the inspection process. It is best to accompany more 
than one construction inspector, if possible, to see whether the 
permittee is providing adequate training to all inspectors.  
 
The main purpose of the field evaluation is to assess the permittee’s construction inspection program—
how knowledgeable the inspectors are about stormwater requirements and BMPs, how thorough of an 
inspection they conduct, and how they handle problems identified at construction sites. This assessment 
can sometimes be made after only one or two construction site inspections, while for other permittees it 
may take multiple inspections and visits with several inspectors to assess their inspection program. Try to 
limit the number of people that join each inspection—too many staff can overwhelm a construction site, 
making it harder for the construction inspector to conduct an actual inspection. 
 
Schedule at least a half-day for construction inspections. Travel time between sites may be significant, so 
plan accordingly. For a large permit area with a lot of active construction, schedule a full day if possible 
to visit both private and public projects. Stress the need to visit as many construction projects as possible 
while still following the inspector’s standard procedures. Try to observe a large variety of sites, such as 
small residential projects, larger housing developments, commercial projects, and public construction 
projects, projects in mass grading, projects close to completion, and projects adjacent to waterways.  

TIP: 
Be aware that permittees will 
often match you up with their 
“best” inspectors and want to 
take you to the most compliant 
sites. Visiting sites that are 
“bad actors” or typically non-
compliant can also be very 
helpful in characterizing the 
inspector’s knowledge and 
abilities. “Dirty” projects do not 
necessarily indicate inadequate 
inspections or inept inspection 
staff. It is sometimes helpful to 
the inspectors to have another 
set of eyes at a problem site to 
assess the issues and provide 
insight for solutions. 

TIP: 
Let the inspector lead the 
inspection—just observe. Don’t 
let the inspector “explain” how 
they would conduct the 
inspection—tell them to show 
you. 

 
As the inspector conducts the construction inspection, observe the 
following: 

 Is the inspector knowledgeable about stormwater BMPs, 
requirements, and ordinances? 

 Is the inspector familiar with the applicable construction 
stormwater general permit? 

 Does the inspector check the approved plans at the 
construction site? (Note that some inspectors visit sites 
frequently and this is not always practical. Also, plans at 
small construction sites might not be kept on-site.)  

o Ask the inspector if he or she has visited this 
particular site before. If the answer is no, the 
inspector should ask to see the plans, have reviewed 
them ahead of time, or brought a copy so he or she 
knows what BMPs have been approved for that site. 

 Does the inspector use a checklist or otherwise document 
inspection findings in the field? 

 What kind of written feedback is provided to the operator and within what timeframe do 
violations need to be addressed?   

 What kind of report is generated as a result of the inspection?  Does it detail all problems found at 
the site or does it document only that the inspection occurred? 

 Are findings from inspections tracked in a central location or database? 
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 How does the inspector track required follow-up inspections or enforcement actions? 

 Is the inspector thorough? Does the inspector walk the entire site and identify all potential 
problems? 

 Does the inspector note flow pathways and check for discharges from the site at outfalls or to 
storm drain inlets? 

 What type of stormwater training has the inspector received? 

The in-field activity is a good opportunity for you to ask the inspectors some of the same questions asked 
during the office portion of the program evaluation to see if the answers differ. Often, inspectors are more 
open to discussing “problems” with the program than are the program managers. Try to spend some time 
with the construction inspector talking informally about the program. (The drive between inspections is a 
good time for this talk.) 
 
Document all findings in the field in as much detail as possible. A Construction Inspection Worksheet has 
been included in Appendix C to assist in this documentation. 
 
Common Issues Identified During Program Evaluations 
The following are some common problems with construction programs. These areas should be closely 
considered during evaluations: 

 When erosion and sediment control inspections are included as part of building inspections, 
erosion and sediment control is seen as a less important aspect of the inspection compared to 
other aspects, such as electrical or plumbing.  

 The inspectors may lack the training and time necessary to conduct thorough erosion and 
sediment control inspections. 

 Construction inspectors sometimes lack the authority to enforce the local ordinance. 

 The inspectors may not follow a formal, written, escalating enforcement policy, or such a policy 
does not exist.  

 Construction inspectors do not document inspection results using a checklist or other document. 

 Inspectors do not conduct thorough inspections (i.e., drive-by inspections are common). 

 Construction inspectors do not verify that BMPs approved on plans are actually installed at the 
project. 

 Construction inspectors do not inspect to determine if BMPs are adequately maintained. 

 The permittee is not adequately tracking inspections and inspection results. 

 The permittee is not verifying general permit coverage before approving plans for construction 
disturbing one acre or more. 

 Plan review staff lack adequate guidance and criteria for reviewing erosion and sediment control 
plans. 

 Inspectors of public projects (in-house or contractual staff) are not knowledgeable about the 
applicable construction general permit (this is a significant liability because the inspector is 
usually responsible for ensuring compliance with this permit).
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4.5 Post-Construction Controls 
Federal NPDES 
Regulations 
NPDES MS4 permits must 
address these requirements 
and often include more 
specific state requirements: 
 

 Phase I MS4 Regulations 
40 CFR 122.26(d)(2)(iv)(D)  

 
 Phase II MS4 Regulations 
40 CFR 122.23(b)(5) 
40 CFR 122.23(b)(5) 

 

 
Regulatory Requirements 
EPA’s federal regulations for the stormwater Phase I and Phase II 
NPDES MS4 regulations are listed at right. NPDES MS4 permits 
must address these requirements and often include more specific 
requirements. 
 
General Permits 
As described above, stormwater Phase I and Phase II permittees 
must implement a SWMP that includes a post-construction 
component that addresses stormwater runoff at the completion of 
construction of new or redevelopment sites that disturb at least one 
acre.  
 
Common Activities 
 
Ordinance/Legal Authority 
The ordinance should have language requiring that all new 
development and significant redevelopment projects incorporate 
stormwater management BMPs and submit a plan that complies with 
design standards, zoning codes and comprehensive or master plans. 
Some permittees review required construction general permit 
SWPPPs, while others require the development and submittal of a 
separate post-construction plan to address local stormwater 
requirements. In addition, some permittees require that projects 
smaller than one acre implement post-construction stormwater 
controls. These requirements should be detailed in an ordinance to 
establish legal authority. Ideally, the ordinance will outline the 
contents of an approvable plan and responsibilities for operation and 
maintenance of approved BMPs. The operation and maintenance 
section should also describe who is responsible for inspections and 
maintenance (e.g., the homeowner, homeowners’ association, 
permittee, etc.). 
 
Comprehensive or Master Planning 
Often, when the MS4 is a municipality, the permittees address 
stormwater management using the established local comprehensive 
or master planning process. Comprehensive or master planning 
typically is required by state law and is to be used as guide in 
decision-making about the built and natural environment by the 
governing body of the permittee (i.e., city council, planning 
commission, county board). A comprehensive plan contains long-
term planning recommendations for the community and often 
addresses water quality issues either directly with specific water 
quality goals or indirectly through the encouragement of land use practices that minimize impervious 
surface (i.e., high density “villages”) or encourage open space.  

Resources 
 Menu of BMPs 
www.epa.gov/npdes/stormwa
ter/menuofbmps  
 California Stormwater Quality 
Association’s New 
Development and 
Redevelopment Handbook 
http://www.cabmphandbooks.
com/Development.asp  
 Georgia Quality Growth 
Program 
www.georgiaqualitygrowth.co
m 
 EPA Smart Growth Web site 
www.epa.gov/dced/  
 Smart Growth Online 
www.smartgrowth.org/  
 EPA Low Impact 
Development Resource 
Center 
www.epa.gov/owow/nps/lid/  
 Low Impact Development 
Center 
www.lowimpactdevelopment.
org  

 
The inclusion of water quality-related goals in the comprehensive plan could assist local planners and 
policymakers to institutionalize the stormwater principles necessary to implement an effective SWMP. 
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However, the comprehensive plan is not a substitute for a SWMP Plan because it cannot be changed or 
updated readily and does not include necessary implementation details of the stormwater program.  
 
Post-Construction BMP Standards 
While the legal authority described above should require the installation of BMPs at sites, a permittee 
should also have additional specifications or guidance on what types of BMPs are expected or required. 
Ideally, the ordinance will include language that refers to a guidance manual for BMP design and 
implementation. The recommended manual should contain sizing criteria, performance criteria, and 
guidance on selection and location of BMPs. The manual and preferred BMPs should be available to 
project applicants early in the planning phase of a project. The standards should include guidance for 
proper district or subarea design (e.g., a redevelopment district), proper site design (e.g., sending gutter 
water into landscaping), source control (e.g., covering trash cans), and stormwater treatment BMPs (e.g., 
sand filters).  
 
Plan Review and Approval Procedures 
The review of post-construction plans should be based on formal 
review specifications, a checklist, or similar criteria. Plan review 
staff should document the BMPs considered, whether they were 
addressed on the plans, and any identified deficiencies. Some 
permittees use contract staff to review some or all plans. Be sure to 
review plans completed by contractual as well as permittee staff. 
 
Post-Construction BMP Inventory 
The permittee should maintain inventory detailing the types and 
locations of planned and installed post-construction BMPs projects. 
There may be two types of inventories: (1) a traditional database for 
site-level structural BMPs, and (2) a tracking system for planning or 
development practices BMPs. Ideally, both types of information would be managed in a database and 
linked to a GIS for optimum tracking. Structural post-construction BMPs must be inspected and 
maintained to remain effective. Tracking the locations, conditions, ages of the structural BMPs as well as 
the inspection findings is critical to ensuring the proper maintenance occurs for the life of the BMP. For 
planning-related BMPs, tracking systems may be linked to code revisions or development permits.  Note 
that some revisions may occur with State or regional codes or standards, which might require a separate 
tracking system. 

TIP: 
Review several types of recent 
development projects that have 
gone through the review 
process. Include small 
residential and large 
commercial development 
projects as well as both new 
development and 
redevelopment projects, if 
applicable. 

 
BMP Inspection and Maintenance 
Proper BMP installation, operation, and maintenance are critical to optimizing the effectiveness of post-
construction BMPs. If BMPs are not maintained, they can become concentrated sources of pollutants 
themselves. Comprehensive “as built” inspections are necessary at the conclusion of a project to ensure 
the BMP has been built properly and regular inspections are critical to ensure the BMP is being 
maintained as needed. Permittees may inspect private BMPs or require that the owners/operators of the 
facility inspect them through maintenance agreements or other mechanisms. Often, permittees require that 
facility owner/operators submit documentation detailing inspection dates and maintenance performed.  
 
Enforcement 
Legal authority is needed to require owner/operators to maintain BMPs. This can be outlined in a 
maintenance agreement or other binding contract, but it must be included in municipal code or regulation 
as well. The permittee should have available enforcement actions to require the owner/operator to 
perform necessary inspections and maintenance. Some permittees have authority to abate problem 
facilities (i.e., maintain the facility and charge the owner/operator) if necessary. 
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Public Construction Projects 
Municipal permittees must apply the same local requirements to 
public construction projects as is required of private projects. Some 
municipal permittees develop and design public construction projects 
in-house without direct involvement from the department that 
reviews most private construction projects; therefore, it is important 
that the public project designers are trained and proficient in 
stormwater BMPs as well. If the permittee hires outside designers for 
public projects, stormwater guidelines should be provided to them to 
ensure compliance with local and general permit requirements. 
Permittees should have an inventory of publicly owned stormwater 
management and treatment facilities and should have an inspection 
and maintenance program established. 
 
Training and Education  
Permittees should provide training to plan review and BMP 
inspection staff (if applicable). This training should include 
classroom presentations and in-field training as well as follow-up 
evaluations to demonstrate that the training was effective.  
 
Evaluating Post-Construction Programs 
Development can significantly alter landscapes by increasing 
imperviousness (e.g., roofs, driveways, parking lots) and changing 
drainage patterns, thereby increasing the volume and velocity of runoff from the site. Increased volume 
leads to degradation of receiving waters and increased flood frequency. Stormwater from newly 
developed impervious areas can also contain a variety of pollutants that are detrimental to water quality, 
such as sediment, nutrients, road salts, heavy metals, pathogenic bacteria, and petroleum hydrocarbons. 
Two groups of BMPs can minimize the impacts of stormwater from new development and redevelopment 
projects: nonstructural site design or source control measures, which prevent or reduce the generation of 
pollutants, and structural treatment BMPs that detain and treat stormwater to control the volume of runoff 
and reduce pollutant loading to receiving waters.  

TIP: 
A review of existing codes and 
land development regulations 
can be extensive. The following 
are previous efforts to evaluate 
development codes that may 
be helpful in this process: 
 
Center for Watershed 
Protection Codes and 
Ordinances worksheet 
http://www.cwp.org/COW_work
sheet.htm
 
EPA list of smart growth 
scorecards 
www.epa.gov/smartgrowth/scor
ecards/project.htm
 
King County Washington “Built 
Green” Checklists 
http://www.builtgreen.net/check
lists.html

 
Postconstruction stormwater impacts are not likely to be controlled entirely with site-level BMPs.  Thus 
regional, district and subarea planning is increasingly recognized as a means to control overall 
imperviousness.  Postconstruction BMP standards are likely to include many interlinking requirements 
that affect common land development practices, such as street design, community layout, and land use 
mix.  The aim of such standards is to revise building practices that drive impervious surface generation 
within a watershed to reduce the effects of the built environment at a meaningful scale.  Note that this 
approach to stormwater management is new, so an evaluation of this area may address future planning 
activities in addition to current activities.   
 
There are several approaches permittees may use to implement planning-level BMPs, each of which is are 
appropriate in different development settings and offers a unique set of benefits.  Four of these 
approaches or frameworks—redevelopment, infill, compact design, and conservation development—are 
described below and may be found in a comprehensive plan or SWMP: 
 
• Redevelopment: Under this framework, a permittee is looking to redevelop already impervious 

districts and lots.  Programs to support redevelopment include downtown redevelopment plans, 
vacant property reforms, brownfields redevelopment, and corridor redevelopment plans.  These 
programs are typically more successful when supported by financial programs (e.g., tax incentives 
and grants), policy support (e.g., priority infrastructure), and technical assistance and staffing support. 
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TIP: 
When permittees review 
development codes to identify 
areas where stormwater 
benefits can be incorporated, 
the following are typically 
examined: 
 

 Review of parking demand 
or indications of overly high 
parking ratios 

 Overlarge setbacks from 
the street or other lot lines  

 Minimum lot size 
requirements in urbanizing 
areas  

 Highly separated uses 
embedded in codes 

 Subdivision and street 
requirements 

 A review of barriers to low 
impact development, 
redevelopment or other 
land efficient forms, 
including State or 
institutional barriers and 
standards 

 

• Infill: Infill development, like redevelopment, takes place in 
areas supported by existing road, water, and sewer infrastructure.  
Infill development tends to have a smaller footprint than 
conventional new development projects. Infill sites, whether 
individual lots or larger parcels, are generally undeveloped and 
may be able to manage stormwater flows onsite.  The policies 
described above for redevelopment would apply to infill 
development, as well as any policies to mitigate flows from 
infill.   

 
• Compact Design: Compact designs seek to meet development 

needs on a smaller footprint to achieve both development and 
conservation goals.  These designs can be used in redevelopment 
(e.g., transit-oriented development) or new development (e.g., 
cluster housing or rural or urban villages) situations and are 
suitable in urban, urbanizing, and rural settings.  The key to 
successful designs lies in coordinating interlinking aspects of 
transportation, land use, and open spaces.  This framework is 
particularly amenable to design guidelines for a district, 
including stormwater management. 

 
• Conservation Development: This framework, typically used in 

rural areas or along the urbanizing fringe, is targeted for the 
lowest impact development.  Successful programs will be tied to 
specific conservation objectives (e.g., habitat preservation, 
groundwater recharge) and will link the rural development 
scheme with rural economic development objectives.  

 
When evaluating the post-construction, new and redevelopment component of a SWMP, it is helpful to 
discuss the process chronologically in the order that a project would occur. Ask the permittee’s planning 
staff to walk you through the process as if you were a developer proposing a project. Discuss what post-
construction stormwater BMPs are required for new and redevelopment projects, how and when 
developers are informed of the stormwater requirements in the initial planning stages, how plans are 
reviewed for stormwater standards, on what legal authority requirements and standards are based, what is 
required for plan approval, how the BMPs are inspected during and after construction, and how the 
permittee ensures that BMPs are adequately operated and maintained.  
 
Typically, an on-site evaluation for post-construction BMPs will involve interviewing planning and 
engineering staff. Planners usually work with developers to determine what is required for plan submittal, 
but engineering staff may actually review the plans and verify design calculations. 
 

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 
 Comprehensive plans 
 Economic development 
plans 

Before the Program Evaluation 
To prepare for the post-construction program evaluation, you should 
review or obtain the following information: 

 NPDES MS4 permit provisions. Review the permit 
requirements for the post-construction program to identify 
any specific requirements (such as a design standard for 
post-construction controls). The NPDES permit will serve as 
the primary basis for the program evaluation.  
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 SWMP provisions. The permittee’s SWMP planning document(s) will describe the activities and 
BMPs the permittee has committed to implement and include measurable goals that provide 
deadlines for program implementation. 

 Latest annual report. The annual report should be reviewed to identify past activities and help 
the inspector become familiar with the permittee’s program. 

 
Records Review 
The following records might help in evaluating the compliance and performance of the permittee’s post-
construction program. Ask for copies of relevant information where it will help in writing a report or 
documenting a permit violation. 
 

Documentation What to Look For

Local ordinances One or more of the following ordinances may be used by a 
permittee to regulate post-construction BMPs  

 Grading ordinance 
 Stormwater ordinance 
 Landscaping ordinance 
 Other portions of the code used by code enforcement staff to 
enforce aesthetic concerns 

 Zoning codes or land development regulations (where the 
permittee chooses to amend existing codes to implement 
post-construction improvements) 

 Economic development and capital improvement plans that 
support the district or comprehensive planning goals 

 Design guidelines for larger development areas (e.g. 
subdivisions, mixed use districts, downtown redevelopment 
programs) 

 Local and district open space and park plans that serve to 
support the post-construction program 

Comprehensive or General Plans Review for language that requires consideration of water quality 
concerns when evaluating development projects 

Design standards, BMP manuals, 
or fact sheets 

These can be state or local standards or be taken from a non-
regulatory source 

Post-construction plans reviewed 
and approved by the permittee 

Where possible, try to review the plans for projects that you will 
also visit during the field portion of the evaluation 

Post-construction BMP tracking 
system 

Database or other system used to track the location of post-
construction BMPs that have been installed and the maintenance 
performed or required for each BMP 

 
Elements to Address During the Program Evaluation 
Although not specified in detail in NPDES regulations, a successful post-construction program will 
generally be composed of the following elements: 
 

 Ordinance/legal authority  

 Comprehensive or master planning 

 Post-construction BMP standards 
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 Plan Review and approval procedures 

 Post-construction BMP inventory 

 BMP inspections 

 Enforcement 

 Public construction projects 

 Training and education 

 
The common program elements are the key issues to consider during the review. For each of the elements 
listed above, this Guidance presents common program activities and questions to consider during the 
program evaluation. The questions are suggested for you to address each program component. Of course, 
a comprehensive program evaluation must be tailored to the specific issues associated with each permittee 
and should include more specific questions regarding the permittee’s permit structure and management 
challenges.  
 
ORDINANCE/LEGAL AUTHORITY 

 What legal authority does the permittee have to require post-construction BMPs on development 
sites and to ensure maintenance? 

 Does the permittee’s legal authority address post-construction requirements for all projects 
disturbing one acre or more? 

 Does the legal authority require site design, source control, and stormwater treatment BMPs? 

 What exemptions does the ordinance or other legal authority allow? 

 What procedures for alternative compliance (i.e., planning-level BMPs and other non-structural 
controls) are allowed? 

 Does the legal authority authorize the permittee to require stormwater management plans to 
address post-construction impacts? 

 
COMPREHENSIVE OR MASTER PLANNING 

 Does the comprehensive or master plan include elements encouraging the control of water quality 
or quantity (e.g., flooding) from existing or new developments? 

 Does the plan include elements to encourage protection of natural features (such as wetlands, 
buffer strips, etc.)? 

 Does the comprehensive or master plan include elements to encourage minimization of 
impervious surfaces? 

 Does the comprehensive plan include elements to encourage open space? 

 
POST-CONSTRUCTION BMP STANDARDS 

 What technical guidance (e.g., BMP manual) does the permittee use as the standard for design 
and selection of post-construction BMPs? It is not necessary to do a thorough review of the 
manual or standards used by the permittee. Question the planners regarding the following key 
items: 

o Are project proponents required to follow the technical manual? 
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o Does the guidance provide siting and use criteria for the BMPs to ensure proper and 
adequate BMPs are being selected and implemented? 

o Does the guidance provide siting and use criteria for BMP selection based on the 
development context (i.e., BMP selection appropriate for ultra urban-areas versus those 
more appropriate for more rural settings with larger parcels)? 

o Are pollutants of concern that are typically generated by the proposed development type 
considered when selecting or approving BMPs? 

o Does the technical manual provide guidance on sizing, performance, and location of 
BMPs? 

o When was the BMP manual last updated? 

 Does the permittee have different requirements or standards for different types of developments 
(e.g., specific post-construction requirements for gas stations or automobile repair facilities)?  

 Does the permittee have design manuals related to land-efficient site designs (e.g. better site 
design, better models for large retailers)? 

 Does the permittee promote source control and site design standards to reduce the generation of 
pollutants in addition to treatment BMPs?  

 Does the permittee include in standards and manuals specifications for innovative site design 
practices, such as low-impact development and other techniques that manage runoff on-site? 

 Are project applicants encouraged or required to use vegetative BMPs that promote infiltration, 
such as swales, biofiltration practices, etc., where possible? 

 Does the permittee offer financial incentives to support post-construction stormwater goals (e.g., 
programs to support redevelopment, such as enterprise 
zones, or stormwater utility credits)? 

TIP: 
Select 2 to 3 approved projects 
with post-construction BMPs to 
review with the permittee. Try 
to choose different project 
types (residential, commercial) 
and sizes. Also review at least 
one public project plan to see if 
the permittee is applying 
adequate standards to 
municipal developments. 

 
PLAN REVIEW AND APPROVAL PROCEDURES 

 What is the project size threshold for the permittee to require 
post-construction BMPs?  

 Does the permittee apply standard conditions that 
incorporate post-construction installation and maintenance 
requirements into its plan review process? 

o Obtain a copy of the standard conditions. Do they 
specifically address post-construction stormwater 
management? 

 Do plan reviewers use specific criteria or a checklist when reviewing plans?  

 Does the permittee consider pollutants of concern or whether the project discharges to a 303(d) 
listed impaired water when determining which BMPs are required? 

 Does the permittee consider such regional concerns as smart growth initiatives, watershed master 
plans, and other larger-scale planning efforts to ensure that each new development and 
redevelopment plan is consistent with the goals of these initiatives?   

 When reviewing plans approved by the permittee: 
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o Look for whether adequate BMPs are included on plans, details, and drawings, what 
types of standard conditions or notes are included, whether maintenance requirements are 
specified, and whether the location of BMPs would hinder maintenance. 

o Look for BMPs that may not be easily characterized, in particular the comprehensive 
planning and land-efficient planning BMPs.   

o For commercial/industrial projects, review whether adequate source control BMPs are 
required on plans. 

o Were comments provided by the permittee to the project proponent reasonable and 
appropriate? 

 What types of projects must be reviewed by the permittee for post-construction stormwater 
controls? Does the permittee have a process to identify priority projects identified in the MS4 
NPDES permit? 

 What types of standards or technical guidance do the permittee’s reviewers use to review 
projects? 

 Does the permittee condition improvements to existing developments with requirements for post-
construction stormwater controls? How are these redevelopment requirements triggered? 

 
POST-CONSTRUCTION BMP INVENTORY 

 How does the permittee track the installation and maintenance of post-construction BMPs?  

 What information is collected? 

o Location 

o Owner/operator 

o Recommended maintenance schedule 

o Inspection findings 

 
BMP INSPECTION AND MAINTENANCE 

 Does the permittee require maintenance agreements for all projects with post-construction BMPs? 

 Are “as-built” inspections required at the conclusion of a development project?  

o Do staff conduct these inspections or are they self-certified? 

 Does the permittee inspect private facilities or require inspections by owner/operators? 

 If the permittee performs the inspections, how often are they performed? 

 If owner/operators are required to inspect and maintain their BMPs, how is this authorized? 
Through a MOU? Through conditions of approval? Through another type of agreement? 

 How does the permittee ensure inspections are occurring? 

o Does the permittee send reminder notices? 

o Does the permittee require the owner/operator to submit inspection reports? 
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ENFORCEMENT 

 How does the permittee require proper maintenance and repair after the inspection? 

 What types of enforcement actions are provided by ordinance (e.g., notices of violation, 
abatement)? 

 Is the permittee’s enforcement authority limited (e.g., limits on the dollar amount of fines, 
inability to issue civil penalties)? 

 
PUBLIC CONSTRUCTION PROJECTS 

 Does the permittee use post-construction BMPs for public projects? 

 Has the permittee instituted a pilot program to test and showcase innovative BMPs on public 
property or in public buildings? 

 Are they tracking the location, inspection history, and condition of the BMPs? 

 Who inspects them? How often? 

 
TRAINING AND EDUCATION  

Training for staff 

 Are plan reviewers trained on post-construction BMPs and requirements? 

 What type of training do staff performing “as built” and post-construction inspections receive?  

 How often are the trainings conducted?  

 How many staff have been trained? 

 What type of training or education does the permittee provide to city-contracted developers and 
engineers on post-construction requirements? 

Developer and plan designer education 

 What types of educational materials have been developed and distributed to developers and 
designers regarding post-construction BMPs and application requirements? 

 How are the materials distributed? At the permit desk? During inspections?  

 What type of training does the permittee provide or advertise to local developers and designers?  

o How often is this training conducted?  

o How many developers and designers have been trained? 

 Are they required to attend? 

 
In-Field Program Evaluation Activities 
In-field evaluation activities primarily focus on verifying that structural and source control BMPs 
approved by the permittee were installed and are being maintained properly in the field. Select several 
completed projects that were subject to post-construction requirements. Take along the approved plans so 
that the locations and types of BMPs can be verified. 
 
Note whether BMPs are installed as designed or if BMPs have been modified or removed after the project 
has been completed. For example, trash storage areas could have been modified after installation, slopes 
might have become destabilized, or storm drain stenciling could have been removed or become illegible.  
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In addition, in-field evaluation activities should include inspections of publicly owned stormwater BMPs, 
such as detention basins, to verify that they are being adequately maintained.  
 
Common Issues Identified During Program Evaluations 
The following are some areas where past on-site evaluations have found problems in post-construction 
programs. These areas should be closely considered during evaluations: 

 The plan review staff lack training on design requirements for development standards and 
conditioning of new development projects. 

 The permittee lacks review criteria, checklists, or a formal plan review process to assist plan 
review staff in reviewing development projects. 

 The permittee does not assess BMPs for effectiveness at more than one scale (e.g., at both the site 
and watershed scales).  

 The permittee institutes blanket BMP requirements (i.e., those that apply to all projects) that do 
not take into account the development setting.   

 The permittee institutes BMP requirements that act as unintended barriers to better models for 
development and redevelopment. 

 The permittee developed its program from a “Menu of BMPs” that has resulted in BMPs that are 
easy to administer but are not the most effective or do not address target stressors.  

 The permittee does not consistently condition plans with post-construction stormwater controls. 

 The permittee does not require inspection and maintenance of post-construction controls. 

 The permittee lacks a system to track approved structural and source control BMPs for 
inspections and ongoing maintenance. 

 The permittee’s BMP tracking system is based on conventional, structural measures that are more 
readily quantified than non-structural techniques that work on a watershed basis, such as 
comprehensive planning or improved street designs. 

 The permittee has not updated approved BMP lists to reflect advances in low impact development 
or comprehensive planning-related BMPs. 
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4.6 Industrial/Commercial Facilities 
 
Regulatory Requirements 

Federal Regulations 
NPDES MS4 permits must 
address these requirements 
and often include more 
specific state requirements: 
 

 Phase I MS4 Regulations 
40 CFR 122.26(d)(2)(iv)(C)  
40 CFR 122.26(d)(2)(i)(A) 
40 CFR 122.26(d)(2)(ii)  

 
 Phase II MS4 Regulations 
40 CFR 122.34(b)(ii) 

Applicable federal regulations for the NPDES stormwater Phase I 
and Phase II MS4 regulations are listed at right. NPDES MS4 
permits must address these requirements and often include more 
specific state requirements. This program area is mainly applicable 
to Phase I MS4 permittees; Phase II MS4 permittees address 
stormwater discharges from industrial facilities and commercial 
businesses as part of their education programs.   
 
General Permits 
To minimize the impact of stormwater discharges from industrial 
facilities, the NPDES program includes an industrial stormwater 
permitting component. Operators of industrial facilities included in 
one of the 11 categories of stormwater discharges associated with 
industrial activity that discharge or have the potential to discharge 
stormwater to an MS4 or directly to waters of the United States 
require authorization under an NPDES industrial stormwater permit. 
Construction activity is one of these 11 categories, but because of the 
nature of construction stormwater controls, the category is discussed 
separately from the other 10 categories. Most states are authorized to 
implement the NPDES stormwater permitting program. EPA remains 
the permitting authority in several states and territories, on Indian 
Country lands, and at some federal facilities. 
 
For those areas where EPA is the permitting authority, the Multi-
Sector General Permit (MSGP) provides facility-specific 
requirements for many types of industrial facilities with a single 
permit. The permit outlines steps that facility operators must take 
prior to being eligible for permit coverage, including development 
and implementation of a SWPPP.  
 
It is important to note that some permittees will also have coverage 
under industrial stormwater general permits or have individual 
permits for maintenance facilities that fall under one of the covered 
industrial categories, such as landfills, waste transfer stations, or 
transportation facilities.  Please refer to the “MS4 Maintenance 
Activities” section of Conducting an Evaluation for information 
regarding municipal facilities that may also require industrial stormwater permit coverage. 

Resources 
 EPA Menu of BMPs 
www.epa.gov/npdes/stormw
ater/menuobmps 
 Stormwater Management for 
Industrial Activities: 
Developing Pollution 
Prevention Plans and Best 
Management Practices 
www.epa.gov/npdes/pubs/ 
contents_indguide.pdf 
 Sacramento County 
Industrial Stormwater 
Compliance Program 
www.sactostormwater.org/ 
industrial/compliance.asp 
 Multi-Sector General Permit 
www.epa.gov/npdes/msgp 

 
Common Activities 
The industrial and commercial facilities program component can be implemented by various departments 
and staff. Many municipal permittees use existing pretreatment and restaurant inspectors to fulfill the 
stormwater requirements. Some permittees choose to hire outside consultants to perform inspections and 
maintain the inventory of facilities.  
 
Legal Authority 
Many municipal permittees have adopted stormwater ordinances that outline general or specific discharge 
prohibitions that apply to industrial and commercial properties. These ordinances should list discharge 
exemptions, inspection requirements, and penalties for non-compliance. Some permittees, however, must 
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rely on multiple existing codes (i.e., health, building, hazardous materials) designed to protect health and 
human safety. In these cases, the program coordinator and inspection staff should be able to articulate the 
combination of codes that provide the authority to inspect, prohibit, or stop illegal discharges, require 
BMPs, and enforce instances of noncompliance.  
 
Facility Inventory 
The types of industrial and commercial facilities that a permittee needs to inspect can vary significantly 
from permittee to permittee. Some localities may have large industrial areas with few commercial 
businesses, while others may have a large number of restaurants and retail businesses but no industrial 
facilities at all. Still other permittees may have a mix of many different types of industrial and commercial 
facilities. Permittees should characterize the facilities and prioritize them based on their potential impact 
on stormwater quality, and the inspection program should be based on this prioritization approach.  
 
Many permittees have developed a database to inventory industrial/commercial facilities and manage the 
inspection program. The inventory can be created using multiple resources, such as the permitting 
authority’s list of facilities that are covered under the state industrial general permit, business licenses, list 
of pretreatment significant industrial users, and phone books or other professional directories. As per the 
federal regulations, the inventory should be organized by watershed with a description (such as standard 
industrial classification (SIC) codes) that “best reflects the principal products or services provided by each 
facility which may discharge, to the municipal separate storm sewer, stormwater associated with 
industrial activity.” The database inventory should include facility type, past inspection or enforcement 
results, proximity to receiving waters, potential pollutant sources on-site, and other pertinent information 
to assist in inspection prioritization and management. Many permittees use the same database to manage 
the construction inspection program as well. 
 
Standards, BMPs, and Outreach 
Many municipal permittees have stormwater ordinances that include specific BMPs or standards for 
industrial and commercial facilities to protect water quality and minimize stormwater pollution. Others 
have adopted pollution prevention standards for new or redevelopment of industrial/commercial facilities 
that are required through conditions of approval, improvement permits, etc. Phase I MS4 permittees have 
developed brochures, fact sheets, and posters to hand out to operators during inspections to educate them 
about appropriate BMPs. Many permittees have developed these materials in multiple languages to use in 
a variety of communities. Some permittees have Web sites with links to relevant outside resources for 
more information. Many permittees also acknowledge that educating facility operators is essential to 
implementing BMPs and minimizing stormwater pollution and should be done, not only during 
inspections, but also through workshops, conferences, and professional meetings. 
 
Staff Training 
To ensure that inspectors are knowledgeable and proficient in the newest and most effective approaches 
to minimizing stormwater pollution from industrial/commercial facilities, many permittees require annual 
BMP training for inspection staff. This training may be presented in-house or staff may attend trainings 
provided by the permitting authority or industry. It is important to cross-train any other staff (e.g., 
pretreatment, health department) used for stormwater inspections as well.  
 
Inspections  
Most effective industrial/commercial inspection programs maintain a complete facility inventory and 
group them according to priorities established by the permittee. An inspection frequency is determined 
based on priority, and a database is used to manage such information as inspection findings, enforcement 
actions, and required follow-up activities. Many permittees use and cross-train existing staff to perform 
industrial/commercial inspections, but some permittees may need to maintain an exclusive stormwater 
inspector due to a potentially large number of high-priority facilities. There should be an inspection 
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standard operating procedure that has been formalized and documented. It should include a checklist to be 
used during the inspection and possibly a report format. Inspectors should be aware of federal, state, and 
local stormwater regulations that may apply to industrial/commercial facilities. Inspectors should be 
familiar with various types of BMPs commonly used at the types of facilities typically found in the permit 
area and should be able to educate facility operators about such BMPs. In addition, inspectors should 
understand and use the permittee’s established enforcement escalation response plan to gain compliance 
as necessary. The inspection staff should be proficient in the enforcement escalation procedure and should 
properly document all enforcement actions accordingly. Inspections should be used not only to identify 
non-compliance issues, but as an opportunity to educate facility operators about proper stormwater BMPs.  
 
Program Support and Resources 
Permittees should have an established source of funding for their industrial/commercial facilities 
program, including adequate resources for frequent inspections.  Funds can come from fees paid by the 
business owners.  If general funds are used to support the program, permittees should ensure that 
industrial and commercial inspections are line-item appropriations not subject to reduction or elimination 
based on board politics or budget constraints. 
 
Enforcement 
The ordinance establishing legal authority for the industrial/commercial inspection component of the 
SMWP should define all stormwater discharge prohibitions, describe any exemptions or waivers, detail 
the enforcement escalation procedure, and outline any fines or other penalties for noncompliance. 
Inspectors should have the ability to levy a penalty such as a compliance directive, notice of violation 
(NOV), or administrative fine to the facility during an inspection if non-compliance is noted. Significant 
fines or penalties should be included in the ordinance for egregious violations or recidivism. 
 
Evaluating Industrial/Commercial Inspection Programs 
The evaluation of an industrial/commercial inspection program focuses on the permittee’s legal authority 
to require and enforce their program, prioritization of facilities, and in-field inspection procedures. The 
evaluation should begin with a thorough review of the permittee’s ordinances, standards, guidance, and 
other relevant written materials. 
 
Before the Program Evaluation 

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 
 List of NPDES facilities 
 Inspection reports 

To prepare for the industrial/commercial inspection program 
evaluation, you should review or obtain the following information 
prior to the evaluation: 

 MS4 NPDES permit provisions. Review the permit 
requirements for the industrial/commercial inspection 
program to identify any specific requirements (such as a 
minimum inspection frequency). The NPDES permit will 
serve as the primary basis for the program evaluation.  

 SWMP provisions. The permittee’s SWMP planning document(s) will describe the activities and 
BMPs the permittee has committed to implement and may include measurable goals that provide 
deadlines for program implementation. 

 Latest annual report. The most recent annual report should be reviewed to identify past 
activities and help you become familiar with the permittee’s program. 

 List of NPDES industrial facilities. Try to obtain a list of industrial facilities in the permit area 
that are covered under an industrial stormwater general permit issued by the permitting authority 
or are included in the pretreatment program of local or regional POTWs. This list can be used 
during the program evaluation to determine whether the permittee is including these facilities in 
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the inspection program and to understand the types of facilities that are found in the permit area. 
The list can also help identify potential sites for field inspections. The list can also be 
crosschecked with a similar list requested and obtained from the permittee.  

 Industrial inspection reports. Review reports from inspections performed by the permitting 
authority and talk to state or EPA inspectors to determine if there have been past industrial 
stormwater violations at facilities located in the permit area.  

Records Review 
During the evaluation, you should ask for copies of relevant information to assist in writing the report or 
documenting a permit violation. The following records might help in evaluating the compliance and 
performance of the permittee’s industrial/commercial inspection program.  
 

Documentation What to Look For

Local ordinances, regulations, or 
policies that might apply to 
industrial/commercial facilities 

 Stormwater ordinance 
 Health codes 
 Municipal code sections dealing with aesthetics; vehicles; 
dumpsters, trash, solid waste; and litter, trash, sweeping 

 Building codes 

Enforcement escalation 
procedure or response plan 

Flow chart or procedure that specifies a process by which fines 
can be levied and legal action taken against facility operators or 
business owners who violate stormwater rules and ordinances 

Tracking system Database or other system used to track the following 
information: 
 The number and type of industrial facilities in the permit area 
 Prioritization scheme or other method that determines 
inspection schedule and frequency 

 The number, frequency, and results, along with follow-up 
actions resulting from inspections 

 The number and type of enforcement actions at facilities 

Examples of inspection reports  Hand-written field notes and formal write-ups if both are used 

Examples of enforcement files or 
cases 

 Records should document enforcement and follow-up activities 
 Review both a completed file and one that is in progress if 
possible 

Training  Review any records documenting how often training has been 
provided to municipal inspectors, who prepared and delivered 
the training, who attended, and how long the training lasted, as 
well as any examples of the training materials used 

 Educational information, brochures, or other BMP guidance 
used by staff or distributed to facility operators 

 
 
Elements to Address During a Phase I MS4 Program Evaluation 
Although not specified in detail in the NPDES Phase I MS4 regulations, a successful 
industrial/commercial inspection program will generally be composed of the following elements: 
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 Legal authority  

 Facility inventory/prioritization 

 Standards, BMPs, and outreach  

 Staff training  

 Facility inspections 

 Program support and resources  

 Enforcement/referrals 

 
The common program elements are the key issues to consider during the review.  
 
LEGAL AUTHORITY 

 Does the Phase I permittee have the authority to require industrial and commercial facilities to 
implement stormwater BMPs? Does the Phase I permittee have the authority to conduct 
inspections and enforce requirements?  

o What ordinance(s), code, or policy provides this legal authority? 

 What types of facilities are covered under this legal authority? 

 Who (e.g., specific staff, department, etc.) has the authority to enforce the ordinances and/or 
inspect the facilities? 

 What exemptions does the ordinance or other legal authority allow?  

 
FACILITY INVENTORY 

 Has the permittee completed an inventory of industrial/commercial facilities discharging to the 
stormwater system? 

 What types of facilities are included on the inventory?  

 What sources were used to create the inventory?  

o Facilities that filed NOIs for EPA MSGP or state industrial general permit coverage? 

o Significant industrial users within the pretreatment program? 

o Business licenses? 

o Phone book? 

o “Windshield” survey? 

 Does the inventory include all the industrial/commercial facilities subject to the industrial general 
permit?  

o Does the permittee periodically check to see if new facilities that must be covered by an 
industrial stormwater general permit have filed an NOI?  

o What is the process for notifying the permitting authority of non-filers? 

 If applicable, does the inventory include all the facilities specified as required in the MS4 NPDES 
permit? 

 How is the inventory updated? How often?  
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 What information is maintained about the facilities? 

 How is the inventory maintained and stored? 

 Does the permittee prioritize the facilities?  

 Is the prioritization based on facility type, past inspection or enforcement results, proximity to 
receiving waters, potential pollutant sources on-site, and so forth? 

 Is the prioritization used to determine frequency of inspections? 

 Has the permittee mapped the locations of prioritized facilities to cross-reference reports of 
dumping, illicit discharges, or other water quality issues? 

 
STANDARDS, BMPS, AND OUTREACH 

 Has the permittee adopted standards or BMPs that industrial/commercial facilities are required to 
implement (e.g., all car dealerships must install a wash rack plumbed to the sanitary sewer)? 

 Are the requirements for new developments only or are they triggered by improvements of 
existing facilities?  Are there schedules for implementing retrofits? 

 Are these standards applicable to existing facilities, new facilities, or both? 

 Does the permittee refer facility operators to specific stormwater BMP or standards guidance 
documents? 

 What type of educational program has been developed for industrial and commercial facility 
operators?  

 What type of brochures, handouts, or guidance on BMPs is provided to these facilities by the 
permittee? 

 When is this information provided? During inspections? During training events? During 
professional organization presentations? 

 
STAFF TRAINING 

 What type of training do the industrial and commercial inspectors receive? 

 How often? 

 If additional inspectors are used (e.g., food safety inspectors for restaurant inspections, 
pretreatment inspectors), are they trained specifically on stormwater BMPs and requirements? By 
whom? 

 
INSPECTIONS  

TIP: 
It is a good idea to ride with the 
inspector during the in-field 
portion of the evaluation. This 
is a good time to talk 
informally about the any 
program, staffing, and 
noncompliance issues. 

 Who performs inspections and for what types of facilities 
(e.g., health inspectors for restaurants, pretreatment 
inspectors for industrial facilities with a pretreatment permit) 

 How often are industrial and commercial facilities 
inspected? 

o How is the frequency determined? 

 Does the permittee’s industrial/commercial inspector(s) use 
a standard checklist during inspections? 
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 Is a report written after the inspection? How is the inspection documented in the file? 

 Does the permittee verify NPDES permit coverage for facilities?  

 For industrial facilities, does the inspector review the SWPPP and monitoring data during the 
inspection? 

 Does the permittee refer non-filers to the permitting authority?  

 Do inspectors provide educational materials during inspections? What types? 

 If multiple departments or agencies perform inspections, how is information transferred or 
cataloged? 

 
PROGRAM SUPPORT AND RESOURCES 

 Does the program have a dedicated source of funding to support inspectors?   

 
ENFORCEMENT 

 In instances of noncompliance, do the inspection staff use a formalized, approved enforcement 
escalation procedure? 

 How was the enforcement escalation procedure developed? Is it used? Is it effective?  

 Who is authorized to apply various enforcement procedures (e.g., NOVs, fines)? 

 What types of penalties are readily available to the inspection staff? 

 What is the most common method of gaining compliance (e.g., NOVs, fines, abatement)? 

 Have the permittee describe a recent non-compliance issue at an industrial/commercial facility to 
assess how compliance was achieved.  

 At what point are non-compliance cases referred to the NPDES permitting authority? How many 
have been referred in the last 12 months? 

 
In-Field Phase I Program Evaluation Activities 
To determine whether the permittee is adequately inspecting for compliance at industrial/commercial 
facilities, it is necessary to observe the inspectors “in action.” Discourage inspectors from merely 
describing the inspection process; you need to observe an actual inspection in process.  
 
Schedule at least a half-day for this in-field activity being sure to allow enough time for travel between 
facilities. If the permittee is conducting both commercial and industrial inspections, try to observe 
inspections at each type of facility. If the permittee has more than one inspector, accompany a different 
inspector at each type of facility. In general, small, less complex facilities are better to visit than large 
industrial facilities. Work with the permittee to select typical facilities. For example, if the vast majority 
of facilities are vehicle maintenance facilities, visit several of those. It should be made clear that the 
inspectors are to conduct the inspections; you are only to observe. 
 
Try to limit the number of people that attend each inspection. Too many staff can overwhelm a small 
facility, making it harder for the inspector to conduct a representative inspection. Discuss which facilities 
are to be inspected early in the evaluation process. This will allow enough time to schedule inspection 
staff and arrange transportation logistics.  
 

January 2007 82 EPA-833-R-07-003

0040192



CHAPTER 4.6: INDUSTRIAL/COMMERCIAL FACILITIES 
 

Many times, inspectors do not participate in the office evaluation, so the in-field activity is a good 
opportunity to ask the same questions to see if the answers are consistent. Also, many inspectors are more 
open to discussing “problems” with the program than are stormwater program managers. Try to spend 
some time with the municipal inspector talking informally about the program.  
 
First and foremost, during a site visit the municipal inspector should be able to determine whether illegal 
discharges are occurring or could be imminent from industrial/commercial facilities. Visiting a site during 
a rain event is optimal to observe potential issues. In the event that the inspector does feel immediate 
action is necessary, it is important that the inspector either have the legal authority to cease discharges and 
require immediate BMPs, or be aware of who does have this ability and under what legal authority. The 
inspector should be aware of all applicable ordinances, as well as administrative, civil, and criminal 
recourse in the event of non-compliance. The inspector should be aware of the enforcement escalation 
procedure or plan as well. 
 

TIP: 
It is a good practice to visit at 
least one facility with historic 
or existing compliance issues. 
This can be an excellent way to 
demonstrate how effective the 
inspection and enforcement 
program is, and often the 
inspector will welcome outside 
assistance and advice. 

As the inspector conducts the industrial or commercial inspection, 
observe the following: 

 Is the inspector knowledgeable about stormwater BMPs, 
requirements, and ordinances? 

 Is the inspector familiar with the applicable industrial 
stormwater general permit (state or federal)? 

 When inspecting an industrial facility, does the inspector 
check whether the facility has a waste discharge 
identification number, and does the inspector review the 
facility’s SWPPP? 

 Does the inspector use a checklist or otherwise document inspection findings in the field? 

 What kind of written feedback is provided to the operator and within what timeframe do 
violations need to be addressed?   

 What kind of report is generated as a result of the inspection?  Does it detail all problems found at 
the facility or does it document only that the inspection occurred? 

 Are findings from inspections tracked in a central location or database? 

 How does the inspector track follow-up inspections or enforcement actions? 

 Is the inspector thorough? Does the inspector walk the entire site and identify all potential 
pollutant sources? 

 Does the inspector note flow pathways and check for discharges from the facility at outfalls or to 
storm drain inlets? 

 Is the inspector able to educate the facility manager on proper BMPs or requirements? What 
educational material is provided? 

Document all findings in the field in as much detail as possible. An Industrial/Commercial Inspection 
Worksheet has been included as Appendix C to assist in this documentation.  

January 2007 83 EPA-833-R-07-003

0040193



CHAPTER 4.6: INDUSTRIAL/COMMERCIAL FACILITIES 
 

 
Elements to Address During a Phase II MS4 Program Evaluation 

 Has the permittee identified specific business sectors that might be a significant source of 
stormwater pollutants to the MS4?   

 What type of educational program has been developed to address stormwater discharges from 
industrial facilities and commercial businesses?  

 What type of brochures, handouts, or guidance on BMPs is provided to these businesses by the 
permittee? 

 How is this information provided? As a result of complaints or illicit discharge incidents? During 
training events? During professional organization presentations? 

 How does the permittee evaluate the effectiveness of education and outreach efforts in terms of 
measuring changes in stormwater management and pollution prevention practices at industrial 
facilities and commercial businesses? 

 
Common Issues Identified During Program Evaluations 
The following are some typical problem areas associated with the industrial/commercial SWMP 
component. These areas should be closely considered during evaluations: 
 

 The permittee has yet to fully implement an inspection program for industrial and/or commercial 
facilities. 

 The inventory of industrial/commercial facilities is not complete and is not regularly updated. 

 Facilities have not been prioritized according to water quality threat. 

 The permittee has not conducted outreach to facilities on the types of stormwater BMPs that 
should be implemented. 

 Industrial/commercial inspectors have not been trained on stormwater BMPs and requirements. 

 The permittee does not have a process to identify non-filers to the permitting authority. 

 The permittee lacks written procedures and standards for conducting industrial/commercial 
inspections and for enforcement. 

 The permittee cross-trains existing inspectors (e.g., pretreatment, food safety) to perform 
stormwater inspections but does not provide adequate time and resources to perform them. 
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4.7 Illicit Discharge Detection and Elimination 
 
Regulatory Requirements 

Federal Regulations 
 Phase I MS4 Regulations 
122.26(d)(2)(iv)(B)  

 
 Phase II MS4 Regulations 
40 CFR 122.34(b)(3) 

EPA’s federal regulations for the stormwater Phase I and Phase II 
MS4 regulations are listed at right. NPDES MS4 permits must 
address these requirements and often include more specific 
requirements. 
 
Common Activities 
 
Legal Authority 
Permittees must develop and implement an effective program to 
prohibit illicit discharges from entering the MS4. The prohibition of 
illicit discharges should be linked to legal authority to ensure proper 
enforcement. This legal authority can be included in public health 
and safety regulations, specific stormwater regulations, sewer use 
bylaws, local ordinance, or a combination of several parts of the 
code.  
 
Mapping 
Phase I MS4 permittees should have developed a map of known 
municipal outfalls discharging to waters of the United States as part 
of their source identification conducted for Part I of their NPDES 
application. Phase II permittees are required to develop a map of 
outfalls and the names of locations of all waters of the United States 
that receive discharges from those outfalls. To be useful, these maps 
should also include the storm drain pipe network and catch basin 
locations, along with other relevant information such as the location of stormwater treatment facilities, 
watershed boundaries for each outfall, critical land uses and pollutant sources, and municipal facilities. 
Outfalls and drainage areas should be prioritized in order of their potential to be a source of illicit 
discharges. Ideally, this information would be managed in a database linked to a GIS. 

Resources 
 Menu of BMPs 
www.epa.gov/npdes/stormw
ater/menuofbmps  
 Illicit Discharge Detection 
and Elimination: A Guidance 
Manual for Program 
Development and Technical 
Assessments 
www.cwp.org/  
 Illicit Discharge Detection 
and Elimination Manual 
www.neiwpcc.org/PDF_Doc
s/iddmanual.pdf 

 
Field Screening 
Field screening of outfalls during dry weather can help to identify illicit discharges in priority areas. Of 
particular concern are areas of older development, areas with a high concentration of automobile-related 
industries, and areas with high concentrations of industrial facilities among others. Documentation of the 
illicit discharge detection and elimination (IDDE) program component in the SWMP Plan should include 
a detailed summary of the departmental responsibility for field activities, frequency of inspections, 
inspection procedures, inspection equipment, and documentation procedures for field activities. 
 
Investigation of Potential Illicit Discharges 
Municipalities should have a written procedure for how they will locate, eliminate, and prevent illicit 
discharges to the MS4. The procedure should address both spills and illegal connections to the MS4 and 
should be available to all staff responsible for responding to illicit discharges. The procedure should also 
specify how spills and illicit discharge incidents are tracked. 
 
Spill Response and Prevention 
The purpose of spill response programs is to reduce the risk of spills and improve response and cleanup 
when they occur. These programs usually require coordination among fire, police, health, and public 
works departments. The departments responsible for implementing the program should be identified and 
the SMWP should address employee training, reporting procedures, spill containment, storage and 
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disposal activities, documentation, and follow-up procedures. For each of these elements, particular 
attention should be given to good housekeeping and materials management practices. Procedures can be 
implemented through modification of ordinances and enforcement or through coordination with existing 
spill prevention or spill containment programs. Most permittees address this element through the 
development of a spill response plan.  
 
Public Awareness and Reporting Program 
Permittees should promote, publicize, and facilitate public reporting 
of illicit discharges or water quality impacts associated with 
discharges to the MS4 or receiving waters. Typical public awareness 
and reporting programs may include developing a hotline number, 
educating school students, using inserts in utility bills, and 
developing media announcements. Permittees should have a system 
in place to quickly route all public calls to appropriate staff, track the 
calls, and document response and enforcement, if used, for reporting 
purposes.  
 
Proper Management of Used Oil and Toxics 
Permittees should provide information on where the public can safely recycle or dispose of used oil and 
toxic materials to minimize illegal dumping. 

TIP: 
Maintenance field crews are 
usually the best “eyes and 
ears” available to the permittee 
to detect illicit discharges and 
illegal dumping activities. It is 
important that the information 
observed in the field is 
communicated the appropriate 
staff for follow up and outreach. 

TIP: 
IDDE public awareness efforts 
are often discussed during the 
evaluation of the public 
education and involvement 
program. 

 
Preventing Sanitary Sewer Discharges 
Although not a specific requirement of Phase II programs, Phase I 
MS4 permittees are required to limit infiltration to the MS4 of 
seepage from municipal sanitary sewers. Many permittees have 
developed a sanitary sewer overflow program to address discharges 
from their sanitary sewers. Others have developed programs to 
promote proper maintenance of septic tanks. 
 
Education and Training 
Training for staff should include spill response procedures and 
procedures on how to locate, eliminate, and prevent illicit 
discharges. Permittees should also educate the public on the hazards 
of illegal dumping and illicit discharges to the MS4. 
 
Evaluating Illicit Discharge Detection and Elimination Programs 
Common sources of illegal, non-stormwater discharges include sanitary wastewater, automobile 
maintenance waste products such as motor oil or antifreeze, laundry wastewater, household toxic 
substances, spills from car accidents, runoff from excess irrigation, and industrial sources of cooling 
waters, rinse water, and other process wastewater. Although these illicit discharges can enter the storm 
sewer system in various ways, they generally result from either direct connections (e.g., wastewater 
piping either mistakenly or deliberately connected to the storm drains) or indirect connections (e.g., 
infiltration into the storm drain system or spills). Illicit discharges can be further divided into those 
discharging continuously and those discharging intermittently.  
 
Phase I NPDES MS4 regulations require that a program be developed to detect and remove illicit 
discharges into the storm sewer by prohibiting these discharges, field screening outfalls, investigating 
potential illicit discharges, controlling the infiltration of sanitary sewage into the storm sewer, and 
developing programs for spill response and prevention, public awareness and reporting, and used oil and 
toxics disposal.  
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Typically, staff charged with implementing the IDDE SWMP component are from multiple departments 
and agencies, although this varies from permittee to permittee. The primary responsibility for detecting 
and investigating illicit discharges normally falls to the public works department. Public works field 
crews are in the field every day and are the best source of information about what is happening in the 
permit area. Also, public works departments often have access to the maps and equipment necessary to 
track discharges to their source. Normally, public works field staff are not authorized to use enforcement 
against dischargers, so code enforcement staff may be necessary to investigate cases. Many permittees use 
the fire department for cleanup of spills, and sometimes police departments are charged with manning a 
“hotline” for complaints called in by citizens and for ultimately investigating dumping or other illegal 
activities. 
 
Before the Program Evaluation 
To prepare for the IDDE program evaluation, an evaluator should 
review or obtain the following information prior to the evaluation: 
 

 MS4 NPDES permit provisions. Review the permit 
requirements for the IDDE program to identify any specific 
requirements, such as a proactive outfall screening. The NPDES permit will serve as the primary 
basis for the program evaluation.  

 SWMP provisions. The permittee’s SWMP planning document(s) will describe the activities and 
BMPs they have committed to implement and may include measurable goals that provide 
deadlines for program implementation. 

 Latest annual report. The annual report should be reviewed to identify past activities and help 
you become familiar with the IDDE program. 

 
Records Review 
Consider reviewing the following records during the on-site evaluation to determine the permittee’s 
capabilities and extent of implementation. 
 

Documentation What to Look For

Ordinance and policies  Code which allows the permittee to prohibit illicit discharges 
from commercial, industrial, or residential sources 

 Should include or reference an enforcement escalation policy 

Enforcement escalation policy  Should describe the process for eliminating the source of an 
illicit discharge and for obtaining recourse or abatement if 
necessary 

 Should describe which staff are authorized to enforce the 
applicable ordinances and which enforcement mechanisms are 
available 

Illicit discharge tracking records 
and databases 

Database or other system used to track the following information: 
 The number and type of illicit discharges located in the permit 
area 

 Follow-up actions once discharges are located 
 Locations of discharge incidents (e.g., on a map or in a GIS) 

Pre-Evaluation Checklist 
 MS4 permit provisions 
 SWMP provisions 
 Most recent annual report 
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Documentation What to Look For

Dry-weather monitoring or 
screening records 

 Describes the location and description of dry weather flows 
 Monitoring data associated with a discharge 
 Information about the source of a discharge and actions take to 
identify sources 

Spill Response Plan and records  These records may be maintained by a different agency such 
as the fire department, but the permittee should have access to 
the information and be provided a regular report of spills that 
impact the MS4 

Recycled oil and household 
hazardous waste educational 
materials 

 These materials may be presented during the public outreach 
part of the evaluation 

Web site or other educational 
materials for reporting illicit 
discharges and dumping 

 Review educational materials to determine if the general public 
has adequate information to identify and report illicit discharges 

 Materials should have a reporting number that is viable 24 
hours a day 

Training records  Training records should be available to document that the 
permittee’s employees are regularly trained on recognize an 
illicit discharge 

 
 
Elements to Address During the Program Evaluation 
The NPDES regulations specifically require the following elements in an IDDE program for both Phase I 
and Phase II programs:  
 

 Legal authority 

 Mapping 

 Field screening 

 Investigation of potential illicit discharges 

 Spill response and prevention 

 Public awareness and reporting program 

 Proper management of used oil and toxics 

 Preventing sanitary sewer discharges 

 Education and training 

 
The common program elements are the key issues to consider during the review. For each of the elements 
listed above, this Guidance presents common program activities and questions to consider during the 
program evaluation. The questions are suggested for you to address each program component. Of course, 
a comprehensive program evaluation must be tailored to the specific issues associated with each permittee 
and should include more specific questions regarding the permittee’s permit structure and management 
challenges.  
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LEGAL AUTHORITY 

 Does the permittee have an ordinance to prohibit illicit discharges and dumping to the MS4? 

 What exclusions are included in this ordinance? 

 What enforcement mechanisms are authorized in the event of an illicit discharge being detected? 

 Has an enforcement escalation plan been developed?  

 
MAPPING 

TIP: 
The IDDE mapping and field 
screening discussion may need 
to be coordinated with the 
discussion of MS4 
maintenance activities. Ideally, 
the maps developed for public 
agency activities and for IDDE 
would be the same because 
often public works field 
maintenance crews are 
involved with inspections of 
outfalls. 

 Does the permittee have a map showing storm drain pipes, 
outfalls, and storm drain inlets? 

 Is the map readily available to the personnel who would 
respond to an illicit discharge incident? 

 Does the permittee have a map of the storm drain system 
showing the locations of outfalls and municipally maintained 
structural stormwater controls? 

 
 FIELD SCREENING 

 How are field screening areas identified? 

 Are areas of the MS4 prioritized based on incidents of illicit 
discharges, land use, dumping reports, etc.? 

 How often are field screening areas evaluated? 

 Are outfalls inspected during dry weather to identify any potential dry-weather discharges? What 
does the inspection include? 

 If dry-weather flows are present, are they being sampled to determine potential sources of 
pollutants? For what parameters?  

 Does the permittee have a database (or other method) to track locations of illicit discharges, 
spills, and illegal dumping? 

 Does the database track dry-weather monitoring or screening data? 

 
INVESTIGATION OF POTENTIAL ILLICIT DISCHARGES 

 Does the permittee have a procedure for tracing the source of an active illicit discharge? 

 Who performs the investigations? 

 Are these procedures written in a document or plan? 

 What equipment does the permittee use to find illicit discharges? 

 Does the permittee have equipment to videotape storm drains, or can it quickly contract out this 
work? 

 How are investigations tracked?  

 Has an enforcement response plan been adopted for use when an illicit discharge source has been 
located? 
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 Review complete paperwork trails for several illicit discharge events (including a spill and an 
unknown illicit discharge in the storm drain system). 

o Was the full investigation process documented? 

o Are adequate enforcement actions taken when required? 

 Does the permittee have the ability to collect cleanup and abatement costs from the responsible 
party? 

 
SPILL RESPONSE AND PREVENTION 

 Does the permittee have a clear set of procedures in place that details who is responsible for 
responding to spills and emergency situations? 

 Do field staff have spill containment supplies in their vehicles, and are they trained to contain 
minor spills? 

 Is a contractor or other entity available for larger spills? 

 Does the permittee have the ability to collect cleanup and abatement costs from the responsible 
party? 

 How are spills and spill response tracked to ensure adequate reporting? 

 
PUBLIC AWARENESS AND REPORTING PROGRAM 

 Does the permittee prioritize subwatersheds or neighborhoods and assign resources for 
educational efforts based on frequency and types of illicit discharge incidents?  

 Is there a general phone number or “hotline” in the phone book or Web site that people can call to 
report a spill or dumping? 

 What types of public outreach materials are available to publicize public reporting? 

 Does the permittee track the number of public calls or complaints reporting illicit discharges? 

 
PROPER MANAGEMENT OF USED OIL AND TOXICS 

 Assess education activities, public information activities, and other appropriate activities to 
facilitate the proper management and disposal of used oil and toxic materials such as household 
hazardous waste. 

 Does the permittee have recycling or collection facilities to which the public can take used oil and 
other toxics? 

 What type of toxics does the permittee manage recycling and disposal? 

 
PREVENTING SANITARY SEWER DISCHARGES 

 Has the permittee conducted any studies or evaluations to determine whether sanitary sewers are 
contributing pollutants to the MS4? 

 What is the extent of infiltration and inflow into the sanitary sewer system? How is this impacting 
discharge from the MS4? 

 If the permittee also operates a sanitary sewer system, do they have procedures to prevent sewage 
spills and SSOs to the MS4? 
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EDUCATION AND TRAINING 

 What type of training do field staff (e.g., storm sewer maintenance crews, street sweepers) receive 
on spill response and IDDE? 

 Are staff generally educated about what illicit discharges are and how to report them?  

 
In-Field Program Evaluation Activities 
IDDE activities can be difficult to evaluate in the field. If, during an on-site evaluation, the permittee 
receives a report of a potential illicit discharge, you could accompany the response staff (if allowed) to 
view their response procedures. Other in-field activities include viewing the equipment available for 
responding to illicit discharge events (e.g., response trucks, spill containment equipment, video equipment 
for investigating storm drains) and talking to field staff about their knowledge of and training in illicit 
discharge identification, reporting, and response. 
 
Another field activity is observing the dry-weather screening program. Staff can take you to 
screening/sampling points to demonstrate the permittee’s dry-weather sampling procedures.  An Outfall 
Visual Inspection Worksheet has been included in Appendix C to assist in this field inspection. 
 
Although field activities are somewhat subjective, during all field activities you should get a sense of 
whether the staff are aware of illicit discharges and proactive in identifying and addressing them. For 
example, if the industrial inspector observes obvious illicit discharges while driving to an inspection, does 
the inspector ignore these incidents or stop and report them? 
 
Common Issues Identified During Program Evaluations 
The following are some areas in which past on-site program evaluations have found problems with IDDE 
program components. Consider these activities as you conduct evaluations: 
 

 IDDE programs are largely reactionary spill response programs and do not contain a proactive 
element to detect or prevent discharges. 

 The permittee lacks adequate documented procedures for how to conduct illicit connection and 
illegal discharge investigations (e.g., the permittee does not have written procedures for tracking 
and identifying the source of a discharge). 

 The permittee fails to conduct any dry-weather screening to identify illicit discharges. 

 If a discharge is found, the permittee does not have specific criteria, which could include numeric 
criteria, to determine whether the discharge is illicit. In most cases, unless the discharge is 
obviously illicit (e.g., presence of discoloration, oil sheen), the permittee assumes the discharge is 
either irrigation runoff or groundwater and does not conduct further investigation of the quality or 
source of the discharge. 

 Staff are not adequately trained on illicit discharge identification, reporting, and response. 

 The permittee does not track illicit discharge events and does not target areas of the MS4 for 
additional inspection based on areas with past incidents. 
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5. Post-Evaluation Activities 
 
5.1 Preparing the Written Report  
After the MS4 SWMP evaluation, it is important that a written description of findings is provided to the 
permittees. Using only an oral outbrief is not a sufficient way to convey any recommendations or 
requirements for program improvement. Keep in mind that an NPDES permit is a contract between the 
permittee and the permitting authority and all correspondence regarding that contract should be in writing. 
Also, remember that a SWMP evaluation is typically taken very seriously by MS4 staff and management. 
The written findings often are distributed amongst upper management or to the governing body of the 
MS4 (i.e., city council). And finally, the permittee has undoubtedly invested numerous staff hours 
preparing for the evaluation and providing you with necessary information during the on-site evaluation 
itself.  Therefore, it is incumbent upon you to take the necessary time to develop a concise, thorough, and 
fair written assessment of the findings obtained. 
 
As soon as possible after the evaluation, it is recommended that you review all notes and supporting 
information obtained prior to and during the on-site evaluation and document the findings and 
conclusions. As a general guideline, the final report should be provided to the permittee within 6 to 8 
weeks after the evaluation.  Less time may be needed to prepare a report for an abbreviated program 
evaluation or for a screening level evaluation.  On the other hand, more time may be needed if contractors 
perform the evaluation because the draft report would need to be reviewed by permitting authority staff to 
approve all findings, conclusions, and recommendations.   
 
Conclusions drawn should be defensible and based on permit requirements and conditions, the SWMP, 
measurable goals, or a best professional judgment interpretation of the NPDES regulations and Clean 
Water Act. In addition, it is critical that conclusions drawn are consistently applied to all permittees 
evaluated. If a permitting authority uses more than one staff person to conduct an evaluation, an effort 
should be made to calibrate assessment techniques to ensure equitable evaluations. This can be 
accomplished by daily discussions amongst the evaluators to compare findings during the evaluation as 
well as quality assurance reviews of the resulting evaluation report.  
 
The report should state which permittee(s) were evaluated, for what SWMP components, the date, a basic 
description of how the evaluation was conducted, relevant findings, and any recommendations for future 
evaluations or follow-up activities.  
 
Depending upon the goals of the evaluation, there are many different ways to document the findings:  

 Determination of compliance status. If assessing the compliance status of a permittee with its 
MS4 permit and SWMP is the only goal of an evaluation, then the report can very simply, 
describe each permit requirement the MS4 is not complying with and the associated requirement. 
The report can also indicate the areas of compliance as well, or state up front that if the permit 
requirement is not discussed in the report, no recommendations or requirements apply to that 
item. 

 Assistance with permit issuance or renewal process. If the evaluation is conducted after the 
issuance of a new permit or during renewal of an existing permit (Phase I or Phase II MS4s), the 
report might discuss recommendations for effective implementation of the new SMWP or discuss 
recommended changes to the existing SWMP determined during the audit.  
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 Assessing pollutants of concern. If the permitting authority 
conducted the evaluation to assign an applicable waste load 
allocation, or to assist the permittee in implementing the 
waste load allocation for a particular pollutant of concern, 
the report may focus on only those components which 
minimize that pollutant. Or the report may make 
recommendations about how the SWMP could be changed 
to better address an existing waste load allocation. 

EXAMPLE FINDING: 

The Parks and Recreation 
Department has developed a 
pollutant-based BMP manual. 

The manual is innovative in 
that a diverse work group first 
identified the pollutants of 
concern and then developed 
suites of BMPs to minimize 
their occurrence or impacts on 
receiving waters. The resulting 
manual provides about 30 
individual BMPs grouped into 
four categories: organic, 
chemical, maintenance, and 
administrative.  

Each BMP description provides 
procedures; maps; monitoring 
frequency; additional 
references; the names of city 
and non-city employees who 
perform the task; site-specific 
equipment needs; possible 
locations of use; possible 
surfaces affected; procedures 
for spilled, dumped, or 
mishandled products or 
activities; evaluation criteria; 
and the staff responsible for 
BMP development.  

People from multiple 
department sections 
collaborated on the BMPs to 
ensure that they are 
appropriate and can be 
implemented. The manual 
could be a guide for other city 
departments or Phase I and II 
programs throughout the 
country because it describes 
the entire BMP development 
process from conception 
through field-testing.  

As previously stated, the most common goal of an evaluation is to 
determine compliance with an existing permit. In this instance, in 
addition to providing recommendations for improvement or required 
actions to gain compliance, the permitting authority may find it 
helpful to provide positive feedback as well. Typically, it is not 
advisable to describe SWMP components that are not associated 
with a particular evaluation finding as this type of descriptive detail 
is found in the annual reports.  
 
Findings can be divided into three categories:  

1. Permit violations. Permit violations are areas where the 
evaluation found the permittee not in compliance with a 
specific permit requirement or SWMP commitment. Use of 
the qualifier “potential” can be used depending on the severity 
of the violation. 

2. Program deficiencies or recommendations for 
improvement. Program deficiencies are areas of concern 
impeding effective program implementation. They are 
typically areas where the permit or SWMP does not describe 
specifically how the permittee should conduct an activity, yet 
the permitting authority evaluator believes the permittee 
should alter how they conduct the activity to meet water 
quality goals. Deficiencies can also be areas where future 
permit violations could result if the permittee continues on its 
present path. 

3. Positive or commendable program elements. Positive 
program elements indicate activities that are “above and 
beyond” the requirements of the permit and SWMP. It is 
always a good idea to commend innovative approaches and 
techniques utilized by permittees. Not only does this 
encourage the permittee to continue implementing the 
program, it allows other permittees to learn about the approach 
if they read the evaluation document. 

The following are format suggestions to use when drafting findings 
from the MS4 program evaluation: 

 Organize findings by program component (e.g., all findings related to the industrial/commercial 
facilities component) 

 Group similar findings for that component together (i.e., all positive attributes) 

January 2007 93 EPA-833-R-07-003

0040203



CHAPTER 5: POST-EVALUATION ACTIVITIES 
 

 Provide a heading for each individual finding that is a 
complete sentence and that clearly summarizes the 
significant point. For example, if there is a permit violation, 
the heading should state what the permittee is doing that is a 
violation: “The City does not currently inspect all industrial 
facilities annually as required by the permit.” 

 Describe each finding in detail. The narrative description 
should clearly define the finding and then describe the 
supporting information obtained or observed during the 
evaluation that led to this conclusion. The finding narrative 
should describe what the permittee was required to do 
(which is particularly important for a permit violation), 
briefly restate (paraphrase) the finding, and then provide the 
information obtained during the evaluation that supports this 
finding in as much detail as possible. When describing a 
positive attribute the finding should clearly state how the 
activity being described is innovative and not merely 
compliant. 

 Insert applicable permit citations and language in potential 
permit violations. If a program deficiency relates to a 
particular part of the permit or SWMP, be sure to cite the 
appropriate language as well.  

In some cases, it might not be possible to determine compliance with 
a program component because of the limitations of the MS4 
program evaluation process (i.e., not reviewing each industrial 
inspection report), because of time constraints, or because the 
requirement itself is not definable. The written report should then 
state that this is the case and provide as much supporting information as possible, such as “Compliance 
with public education and participation permit requirements could not be determined because…” If there 
were no findings of note for a particular SWMP component, it is important to state this fact so it is clear 
that the component was reviewed: “No recommendations or requirements were identified for this program 
component.”  

EXAMPLE FINDING: 

The City has failed to notify 
industries and commercial 
facilities of the stormwater 
requirements and appropriate 
BMPs for implementation. 

Part F.3.b(4) of the permit 
requires the permittee to 
implement, or require the 
implementation of, designated 
minimum BMPs (based on the 
site's threat to water quality 
rating) at each industrial site 
within its jurisdiction. BMP 
implementation was to occur by 
no later than 365 days after the 
permit was adopted. At the 
time of the evaluation, the City 
had yet to implement, or inform 
applicable industrial sites of 
their responsibility to 
implement, appropriate BMPs. 
The City needs to inform all 
applicable industrial sites of 
their responsibility and also 
needs to provide them with the 
minimum BMPs outlined in the 
SWMP.  

 
After an MS4 program evaluation report is developed, the permitting authority typically distributes the 
report to the permittee(s) evaluated with a cover letter summarizing the findings of the evaluation and any 
enforcement action being taken or corrections required. It is important that the report be distributed in a 
timely manner to ensure that requirements and recommendations can be instituted by the permittee(s). 
 
The cover letter should request a written response within a specific time period (e.g., 30 to 60 days) 
addressing any permit violations or deficiencies noted. Normally, permittees are given an opportunity to 
refute findings or appeal violations noted. A meeting also can be scheduled with the permittee(s) to 
discuss proposed modifications to its SWMP to address the permit violations and deficiencies described 
in the report. In either case, the permitting authority should request a formal response describing the 
compliance process and schedule including appropriate milestones. The permitting authority should 
review the response and continue to work with the permittee(s) to improve the SWMP per the evaluations 
findings. 
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Photo Logs 
Photo logs are used to visually illustrate items noted during field 
inspections. A photo log can be an important part of an MS4 
program evaluation report and can assist a permitting authority in 
assessing potential permit violations. It is important to keep in mind 
that you are not inspecting the actual construction sites and industrial 
facilities visited for compliance with general permit or SWPPP 
conditions, but documenting the condition of these facilities with 
photos can help to assess compliance with MS4 permit conditions.  
 
To address potential legal concerns related to digital photographs, 
EPA published a guidance document on the use of digital 
photographs—Digital Camera Guidance for EPA Civil Inspections 
and Investigations.  This document identifies requirements necessary to ensure the integrity of digital 
pictures.  It addresses image capturing, storage, and handling and provides an overview of digital camera 
technology, peripheral equipment, and recommended steps. If digital images are to be used in court, their 
credibility usually depends on reliability, reproducibility, and security. As stated in the guidance, it is 
acceptable to make changes to digital images such as cropping, enlarging, or making them lighter/darker 
to improve the sharpness, provided the evaluator does all the following:  

TIP: 
Photos do not need to be used 
in the MS4 program evaluation 
report. An evaluator can take 
photos to help remember 
issues identified during field 
visits. The photos can also help 
you build a photo library of 
stormwater BMPs and 
problems.  

 

 Records how, when, and where the picture was taken, 

 Logs the steps used in processing the image when they include techniques other than those used 
in a traditional photographic darkroom, 

 Complies with a written SOP that includes the recommended steps set forth in this document, and 

 Ensures the preservation of the original digital image. 

 
To view EPA’s Digital Camera Guidance for EPA Civil Inspections and Investigations, visit 
http://www.epa.gov/compliance/resources/publications/monitoring/cwa/inspections/npdesinspect/npdesin
spectapph.pdf.  
 
In general, it is important to keep careful notes of the photographs taken, including location and why the 
photograph was taken. It is helpful for the first photo taken to be of the facility sign or building. This 
helps to orient the photo log layout when photos are viewed after the evaluation.  
 
For an MS4 program evaluation, it is not necessary to photo document all aspects of the facilities 
inspected, however, photos should be used to highlight issues on site that may lend credence to an issue 
described in the MS4 program evaluation report. For example, stormwater problems at a municipal 
maintenance yard should be documented with photos to provide additional documentation of problems. 
During inspections of construction sites or industrial facilities, photos can help document the issues the 
permittee’s inspector addressed. At a minimum, even if the photos are not used in a formal report, the 
photos can help recall conditions at the sites visited. 

Taking Photos 
A digital camera should be used to take pictures where possible. Also, it is usually not necessary to set the 
resolution of the camera to its highest settings—most photo logs do not need high-resolution photos. 
Additional tips on taking good photos during an MS4 program evaluation include: 
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CHAPTER 5: POST-EVALUATION ACTIVITIES 
 

 Take lots of pictures. With digital cameras, deleting extra photos is easy. For something 
particularly important, take at least 4-5 pictures. 

 Use photos to identify sites. When inspecting multiple sites, use the first picture to photograph 
the sign, SWPPP cover, or file name to be able to identify the facility later. 

 Consider perspective. Have someone stand in the photo or place something of recognizable size, 
like a hard hat or clip board, to gain perspective. 

Creating Photo Logs 
Photo logs are often created using word processing software or presentation (e.g., PowerPoint) software. 
The following steps for creating a photo log are based on Microsoft Word: 

 It is recommended that photo logs be created in Microsoft Word and the photos saved in a 
standard format such as jpeg or gif. Consider the resolution of the photos: many reports are made 
available electronically, and high-resolution photos can cause file size to exceed many users’ 
download capabilities. 

 Size the photos to be 3.5” tall with the width set by Microsoft Word for landscape view and 3.5” 
width with the height set by Microsoft Word for portrait view. 

 Center the photos and captions on the page. (Note: Microsoft Word requires that the picture 
layout not be “in line with text” in order for the photo to be centered on the page.) Generally a 
page will have two landscape oriented photos or one portrait. 

 Each photo should be numbered. 

 Document the date and/or time to help identify photos. 

 Photo captions should briefly describe what is observed in the picture and the location (both the 
facility or site name and the location within the facility or site). 

 A photo log can contain a separate narrative to describe the findings, or individual photos can be 
referred to within the body of the MS4 program evaluation report. 

 

 
Photo 1:  Improperly installed silt fence 
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5.2 Follow-Up Activities 
An MS4 program evaluation can result in several different follow-up activities, from enforcement to 
technical assistance to permit reissuance. Several of these activities are described below. 
 
Technical Assistance 
Many MS4 program evaluation findings will result in a deficiency that requires the permittee to modify or 
improve a program area to achieve compliance. The permitting authority can help ensure compliance by 
providing technical assistance to the permittee on issues related to these deficiencies. As a reference and 
useful tool for permittees, EPA has developed case studies of selected stormwater programs available at 
http://cfpub.epa.gov/npdes/stormwater/casestudies.cfm  
 
Where necessary, the permitting authority may wish to provide additional technical assistance or training 
to address specific deficiencies identified during the evaluation. 
 
Follow-Up MS4 Program Evaluations 
Follow-up MS4 program evaluations should be conducted where major deficiencies have been identified 
and the permittee needs additional time to correct them. The permittee should be given time to correct any 
deficiencies, but a follow-up evaluation should be scheduled for deficiencies that cannot be documented 
via annual reports or written correspondence. 
 
Targeted Evaluations 
If an MS4 program evaluation identifies a program area that appears to be a common problem amongst 
several permittees, then the permitting authority may want to conduct targeted evaluations of that 
program area at additional permittees. For example, if stormwater compliance problems are identified at 
most of the public works yards visited, the permitting authority might want to target additional 
inspections for those yards.  
 
Permit Issuance or Renewal 
A thorough review of submitted annual reports along with an on-site evaluation is very helpful when 
issuing MS4 permits. Specific permit requirements could be drafted to address any deficiencies identified 
during the evaluation. Also, the evaluation may reveal current permit requirements that are no longer 
applicable or need to be revised to meet current conditions. An MS4 program evaluation is also an 
excellent time to collect additional data for permit reissuance, or verify data or clarify information 
submitted with the permit reapplication. 
 
MS4 Enforcement 
Taking enforcement on a violation identified during an evaluation will obviously depend on a variety of 
factors including the severity of the violation, any discharge to a water of the U.S., history of past 
violations, and other factors. To make a case for an enforcement action, it is important to collect 
information that documents the violation, including copies of records, photographs, or other 
documentation. An enforcement action is the last course of action to ensure compliance, but even the 
possible threat of an enforcement action will usually help bring about compliance. 
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APPENDIX A GLOSSARY & ACRONYMS 
 

Appendix A – Glossary & Acronyms 
 
Authorized Program Or Authorized State – A state, Territorial, Tribal, or interstate NPDES program 
which has been approved or authorized by EPA under 40 CFR Part 123. 
 
Best Management Practice (BMP) – Policies or practices that prevent, reduce, or mitigate the impacts 
of stormwater runoff.  These methods can be structural (e.g., devices, ponds) or non-structural (e.g., 
policies to reduce imperviousness). BMPs classified as “non-structural” are those that rely predominantly 
on behavioral changes rather than construction in order to be effective. “Structural” BMPs are engineered 
or constructed to prevent or manage stormwater. BMPs are often further classified into (1) source control 
BMPs to prevent pollution, (2) water quality BMPs to reduce or prevent pollutants in runoff, (3) flow 
control BMPs to reduce the volume of stormwater and (4) infiltration BMPs to increase infiltration. 
 
Best Professional Judgment (BPJ) – Using all reasonably available and relevant data to make a 
decision. 
 
CIP – Capital Improvement Project 
 
Clean Water Act – Clean Water Act or the Federal Water Pollution Control Act, 33 U.S.C. section 1251 
et seq. 
  
Construction General Permit (CGP) – Where EPA is the permitting authority, the Construction 
General Permit (CGP) outlines a set of provisions construction operators must follow to comply with the 
requirements of the NPDES stormwater regulations. The CGP covers any site one acre and above, 
including smaller sites that are part of a larger common plan of development or sale, and replaces and 
updates previous EPA permits. 
 
Co-permittee  –  A permittee to a NPDES permit that is only responsible for permit conditions relating 
to the discharge for which it is operator. 
 
Combined Sewer Overflow (CSO) – A discharge of untreated wastewater from a combined sewer 
system at a point prior to the headworks of a publicly owned treatment works. CSOs generally occur 
during wet weather (rainfall or snowmelt). During periods of wet weather, these systems become 
overloaded, bypass treatment works, and discharge directly to receiving waters. 
 
Comprehensive Plan – A general plan that identifies a community’s long-range growth and 
development goals.  Comprehensive plans and watershed plans often overlap in areas of natural resources, 
analysis of current conditions, and growth trends.  Comprehensive and/or watershed plans often include 
smaller subarea plans, with additional details on infrastructure, open space, parks, neighborhood design, 
drainage, and circulation. 
 
DOT – Department of Transportation 
 
EPA – United States Environmental Protection Agency 
 
Floatables – Plastics and other floating debris (e.g., oil, grease, toilet paper). 
 
General permit – An NPDES permit issued under 40 CFR 122.28 that authorizes a category of 
discharges under the CWA within a geographical area. A general permit is not specifically tailored for an 
individual discharger. 
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Geographic Information System (GIS) – A computer application used to store, view, and analyze 
geographical information, especially maps (taken from the American Heritage Dictionary). 
 
IDDE – Illicit Discharge Elimination and Detection 
 
Illicit Discharge – Any discharge to a municipal separate storm sewer that is not composed entirely of 
stormwater, except discharges pursuant to a NPDES permit and discharges resulting from fire fighting 
activities. 
 
Impervious Surface – A hard surface area that either prevents or retards the entry of water into the soil 
mantle as occurs under natural conditions (prior to development), and from which water runs off at an 
increased rate of flow or in increased volumes. Common impervious surfaces include, but are not limited 
to, rooftops, walkways, patios, driveways, parking lots, compacted soil, and roadways. “Effective 
impervious surface” is commonly used to describe impervious surfaces connected to receiving water 
directly or with a conveyance device (e.g., curbs, pipes, gutters). 
 
Integrated Pest Management (IPM) – Planned program that coordinates economically and 
environmentally acceptable methods of pest control with the judicious and minimal use of toxic 
pesticides. IPM programs are based on a careful assessment of local conditions, including such factors as 
climate, crop characteristics, the biology of the pest species, agricultural practices, soil quality, and 
government regulations. The tactics employed range from changes in agricultural methods, such as better 
tillage to prevent soil erosion and interplanting of different crop varieties; natural biological weapons, 
such as the introduction of beneficial insects that eat the harmful species; and mechanical tools, such as 
vacuums that pull the insects off of the crops. Toxic pesticides are used only when all other methods have 
failed (taken from the Columbia Press Encyclopedia). 
 
MOU – Memorandum of Understanding 
 
MEP – Maximum extent practicable  
 
Multi-Sector General Permit (MSGP) – Authorizes the discharge of stormwater from industrial 
facilities, consistent with the terms of the permit, in areas of the United States where EPA manages the 
NPDES permit program. 
 
Municipal Separate Storm Sewer System (MS4) – A conveyance or system of conveyances (including 
roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-made channels, 
or storm drains):  (i) Owned or operated by a State, city, town, borough, county, parish, district, 
association, or other public body (created by or pursuant to State law)...including special districts under 
State law such as a sewer district, flood control district or drainage district, or similar entity, or an Indian 
tribe or an authorized Indian tribal organization, or a designated and approved management agency under 
section 208 of the Clean Water Act that discharges into waters of the United States.  (ii) Designed or used 
for collecting or conveying stormwater; (iii) Which is not a combined sewer; and (iv) Which is not part of 
a Publicly Owned Treatment Works (POTW) as defined at 40 CFR 122.2. 
 
National Pollutant Discharge Elimination System (NPDES) – A national program under Section 402 
of the Clean Water Act for regulation of discharges of pollutants from point sources to waters of the 
United States. Discharges are illegal unless authorized by an NPDES permit. 
 
Notice of Intent (NOI) – Submission of a completed NOI constitutes notice that the entity intends to be 
authorized to discharge pollutants to waters of the United States, from the facility or site identified in the 
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form, under a State or EPA general permit such as the Phase II MS4 General Permit, the Multi-Sector 
General Permit (MSGP) for industrial stormwater, or the Construction General Permit (CGP). 
 
Notice of Violation (NOV) – Enforcement mechanism used to inform regulated entities of 
noncompliance 
 
Outfall – A point source as defined by 40 CFR 122.2 at the point where a municipal separate storm 
sewer discharges to waters of the United States and does not include open conveyances connecting two 
municipal separate storm sewers, or pipes, tunnels or other conveyances which connect segments of the 
same stream or other waters of the United States and are used to convey waters of the United States. 
 
Permitting Authority – The United States Environmental Protection Agency, EPA, a Regional 
Administrator of the Environmental Protection Agency or an authorized representative. 
 
Pollutant of concern (POC) –  Any pollutant that has been identified as a cause of impairment in any 
water body to which the MS4 discharges. 
 
Publicly Owned Treatment Works (POTW) – A treatment works, as defined by Section 212 of the 
CWA, that is owned by the state or municipality. This definition includes any devices and systems used in 
the storage, treatment, recycling, and reclamation of municipal sewage or industrial wastes of a liquid 
nature. It also includes sewers, pipes, and other conveyances only if they convey wastewater to a POTW 
treatment plant [40 CFR 403.3]. Privately-owned treatment works, Federally-owned treatment works, and 
other treatment plants not owned by municipalities are not considered POTWs. 
 
Sanitary sewer overflow (SSO) – Occasional unintentional discharges of raw sewage from municipal 
sanitary sewers. SSOs have a variety of causes, including but not limited to severe weather, improper 
system operation and maintenance, and vandalism. EPA estimates that there are at least 40,000 SSOs 
each year.  
 
Stormwater – Stormwater runoff, snow melt runoff, and surface runoff and drainage. 
 
Stormwater Pollution Prevention Plan (SWPPP) – Plan developed to minimize the discharge of 
pollutants from an industrial site (including construction activities) to the maximum extent practicable 
using BMPs. 
 
Total Maximum Daily Load (TMDL) – A water quality assessment that determines the source or 
sources of pollutants of concern for a particular waterbody, considers the maximum amount of pollutants 
the waterbody can assimilate, and then allocates to each source a set level of pollutants that it is allowed 
to discharge (i.e., a wasteload allocation).  
 
Waters of the United States – 1. All waters which are currently used, were used in the past, or may be 
susceptible to use in interstate or foreign commerce, including all waters which are subject to the ebb and 
flow of the tide; 2. All interstate waters, including interstate wetlands”; 3. All other waters such as 
interstate lakes, rivers, streams (including intermittent streams), mudflats, sandflats, wetlands, sloughs, 
prairie potholes, wet meadows, playa lakes, or natural ponds the use, degradation, or destruction of which 
would affect or could affect interstate or foreign commerce including any such waters: a. Which are or 
could be used by interstate or foreign travelers for recreational or other purposes; b. From which fish or 
shellfish are or could be taken and sold in interstate or foreign commerce; or c. Which are used or could 
be used for industrial purposes by industries in interstate commerce;  4. All impoundments of waters 
otherwise defined as waters of the United States under this definition;  5. Tributaries of waters identified 

January 2007 100 EPA-833-R-07-003

0040210



APPENDIX A GLOSSARY & ACRONYMS 
 

in paragraphs (1) through (4) of this definition;  6. The territorial sea; and 7. Wetlands adjacent to waters 
(other than waters that are themselves wetlands) identified in paragraphs 1. through 6. of this definition. 
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The California Regional Water Quality Control Board, San Diego Region (hereinafter Regional 
Board), finds that: 
 
A. BASIS FOR THE ORDER 
 
1. This Order is based on the federal Clean Water Act (CWA), the Porter-Cologne Water 

Quality Control Act (Division 7 of the Water Code, commencing with Section 13000), 
applicable state and federal regulations, all applicable provisions of statewide Water Quality 
Control Plans and Policies adopted by the State Water Resources Control Board (SWRCB), 
the Water Quality Control Plan for the San Diego Basin adopted by the Regional Board, the 
California Toxics Rule, and the California Toxics Rule Implementation Plan. 
 

2. This Order renews National Pollutant Discharge Elimination System (NPDES) Permit No. 
CAS0108758, which was first issued on July 16, 1990 (Order No. 90-42), and then renewed 
on February 21, 2001 (Order No. 2001-01).  On August 25, 2005, in accordance with Order 
No. 2001-01, the County of San Diego, as the Principal Permittee, submitted a Report of 
Waste Discharge (ROWD) for renewal of their MS4 Permit. 

 
B. REGULATED PARTIES 

 
1. Each of the persons in Table 1 below, hereinafter called Copermittees or dischargers, owns or 

operates a municipal separate storm sewer system (MS4), through which it discharges urban 
runoff into waters of the United States within the San Diego Region.  These MS4s fall into 
one or more of the following categories: (1) a medium or large MS4 that services a 
population of greater than 100,000 or 250,000 respectively; or (2) a small MS4 that is 
“interrelated” to a medium or large MS4; or (3) an MS4 which contributes to a violation of a 
water quality standard; or (4) an MS4 which is a significant contributor of pollutants to 
waters of the United States. 

 
Table 1.  Municipal Copermittees 

 
  1. City of Carlsbad 12. City of Oceanside 
  2. City of Chula Vista 13. City of Poway 
  3. City of Coronado 14. City of San Diego 
  4. City of Del Mar 15. City of San Marcos 
  5. City of El Cajon 16. City of Santee 
  6. City of Encinitas 17. City of Solana Beach 
  7. City of Escondido 18. City of Vista 
  8. City of Imperial Beach 19. County of San Diego 
  9. City of La Mesa 20. San Diego Unified Port District 
10. City of Lemon Grove 
11.         City of National City 

21.        San Diego County Regional 
             Airport Authority 

 
C. DISCHARGE CHARACTERISTICS 
 
1. Urban runoff contains waste, as defined in the California Water Code (CWC), and pollutants 

that adversely affect the quality of the waters of the State.  The discharge of urban runoff 
from an MS4 is a “discharge of pollutants from a point source” into waters of the U.S. as 
defined in the CWA. 
 

2. The most common categories of pollutants in urban runoff include total suspended solids, 
sediment (due to anthropogenic activities); pathogens (e.g., bacteria, viruses, protozoa); 
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heavy metals (e.g., copper, lead, zinc and cadmium); petroleum products and polynuclear 
aromatic hydrocarbons; synthetic organics (e.g., pesticides, herbicides, and PCBs); nutrients 
(e.g., nitrogen and phosphorus fertilizers), oxygen-demanding substances (decaying 
vegetation, animal waste), and trash.   
 

3. The discharge of pollutants and/or increased flows from MS4s may cause or threaten to cause 
the concentration of pollutants to exceed applicable receiving water quality objectives and 
impair or threaten to impair designated beneficial uses resulting in a condition of pollution 
(i.e., unreasonable impairment of water quality for designated beneficial uses), 
contamination, or nuisance. 
 

4. Pollutants in urban runoff can threaten human health.  Human illnesses have been clearly 
linked to recreating near storm drains flowing to coastal waters.  Also, urban runoff pollutants 
in receiving waters can bioaccumulate in the tissues of invertebrates and fish, which may be 
eventually consumed by humans. 
 

5. Urban runoff discharges from MS4s often contain pollutants that cause toxicity to aquatic 
organisms (i.e., adverse responses of organisms to chemicals or physical agents ranging from 
mortality to physiological responses such as impaired reproduction or growth anomalies).  
Toxic pollutants impact the overall quality of aquatic systems and beneficial uses of receiving 
waters. 
 

6. The Copermittees discharge urban runoff into lakes, drinking water reservoirs, rivers, 
streams, creeks, bays, estuaries, coastal lagoons, the Pacific Ocean, and tributaries thereto 
within ten of the eleven hydrologic units (watersheds) comprising the San Diego Region as 
shown in Table 2 below.  Some of the receiving water bodies have been designated as 
impaired by the Regional Board and the United States Environmental Protection Agency 
(USEPA) in 2002 pursuant to CWA section 303(d).  Also shown below are the watershed 
management areas (WMAs) as defined in the Regional Board report, Watershed Management 
Approach, January 2002. 

 
Table 2.  Common Watersheds and CWA Section 303(d) Impaired Waters 

REGIONAL 
BOARD 

WATERSHED 
MANAGEMENT 

AREA (WMA) 

 
HYDROLOGIC 

UNIT(S) 

 
MAJOR SURFACE WATER 

BODIES 

303(d) POLLUTANT(S) 
OF CONCERN OR 
WATER QUALITY 

EFFECT1 

 
COPERMITTEES 

Santa Margarita 
River 

Santa Margarita 
(902.00) 

Santa Margarita River and 
Estuary, Pacific Ocean 

1.  Eutrophic  
2.  Nitrogen 
3.  Phosphorus 
4.  Total Dissolved Solids 

1.  County of San Diego 

San Luis Rey River San Luis Rey (903.00) San Luis Rey River and Estuary, 
Pacific Ocean 

1.  Bacterial Indicators 
2.  Eutrophic 
3.  Chloride 
4.  Total Dissolved Solids 

1.  City of Escondido 
2.  City of Oceanside 
3.  City of Vista 
4.  County of San Diego 

Carlsbad Carlsbad (904.00) Batiquitos Lagoon 
San Elijo Lagoon 
Agua Hedionda Lagoon 
Buena Vista Lagoon 
And Tributary Streams 
Pacific Ocean 

1.  Bacterial Indicators 
2.  Eutrophic 
3.  Sedimentation/Siltation 
4.  Nutrients 
5.  Total Dissolved Solids 

1.  City of Carlsbad 
2.  City of Encinitas 
3.  City of Escondido 
4.  City of Oceanside 
5.  City of San Marcos 
6.  City of Solana Beach 
7.  City of Vista 
8.  County of San Diego 

                                                 
1 The listed 303(d) pollutant(s) of concern do not necessarily reflect impairment of the entire corresponding 
WMA or all corresponding major surface water bodies.  The specific impaired portions of each WMA are 
listed in the State Water Resources Control Board’s 2002 Section 303(d) List of Water Quality Limited 
Segments.  
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REGIONAL 
BOARD 

WATERSHED 
MANAGEMENT 

AREA (WMA) 

 
HYDROLOGIC 

UNIT(S) 

 
MAJOR SURFACE WATER 

BODIES 

303(d) POLLUTANT(S) 
OF CONCERN OR 
WATER QUALITY 

EFFECT1 

 
COPERMITTEES 

San Dieguito River San Dieguito (905.00) San Dieguito River and Estuary, 
Pacific Ocean 

1.  Bacterial Indicators 
2.  Sulfate 
3.  Color 
4.  Nitrogen 
5.  Phosphorus 
6.  Total Dissolved Solids 

1.  City of Del Mar 
2.  City of Escondido 
3.  City of Poway 
4.  City of San Diego 
5.  City of Solana Beach 
6.  County of San Diego 

Mission Bay  Peñasquitos (906.00) Los Peñasquitos Lagoon 
Mission Bay, Pacific Ocean 

1.  Bacterial Indicators 
2.  Metals 
3.  Eutrophic 
4.  Sedimentation/Siltation 
5.  Toxicity 

1.  City of Del Mar 
2.  City of Poway 
3.  City of San Diego 
4.  County of San Diego 

San Diego River San Diego (907.00) San Diego River, Pacific Ocean 1.  Bacterial Indicators 
2.  Eutrophic 
3.  pH 
4.  Total Dissolved Solids 
5.  Oxygen (Dissolved) 

1.  City of El Cajon 
2.  City of La Mesa 
3.  City of Poway 
4.  City of San Diego 
5.  City of Santee 
6.  County of San Diego 

San Diego Bay Pueblo San Diego 
(908.00) 
Sweetwater (909.00) 
Otay (910.00) 

San Diego Bay 
Sweetwater River 
Otay River 
Pacific Ocean 

1.  Bacterial Indicators 
2.  Metals 
3.  Sediment Toxicity 
4.  Benthic Community 
     Degradation 
5.  Diazinon 
6.  Chlordane 
7.  Lindane 
8.  PAHs 
9.  PCBs 

1.  City of Chula Vista 
2.  City of Coronado 
3.  City of Imperial Beach                
4.  City of La Mesa 
5.  City of Lemon Grove 
6.  City of National City 
7.  City of  San Diego 
8.  County of San Diego 
9.  San Diego Unified 
     Port District 
10.San Diego County  
Regional Airport Authority 

Tijuana River Tijuana (911.00) Tijuana River and Estuary 
Pacific Ocean 

1.  Bacterial Indicators 
2.  Low Dissolved Oxygen 
3.  Metals 
4.  Eutrophic 
5.  Pesticides 
6.  Synthetic Organics 
7.  Trace Elements   
8.  Trash 
9.  Solids 

  1.  City of Imperial          
Beach 

2.  City of San Diego 
3.  County of San Diego 
 

 
7. The Copermittees’ water quality monitoring data submitted to date documents persistent 

exceedances of Basin Plan water quality objectives for various urban runoff-related pollutants 
(diazinon, fecal coliform bacteria, total suspended solids, turbidity, metals, etc.) at various 
watershed monitoring stations.  At some monitoring stations, such as Agua Hedionda, 
statistically significant upward trends in pollutant concentrations have been observed.  
Persistent toxicity has also been observed at some watershed monitoring stations.  In addition, 
bioassessment data indicates that the majority of watersheds have Poor to Very Poor Index of 
Biotic Integrity ratings.  In sum, the above findings indicate that urban runoff discharges are 
causing or contributing to water quality impairments, and are a leading cause of such 
impairments in San Diego County.   
 

8. When natural vegetated pervious ground cover is converted to impervious surfaces such as 
paved highways, streets, rooftops, and parking lots, the natural absorption and infiltration 
abilities of the land are lost.  Therefore, runoff leaving a developed urban area is significantly 
greater in runoff volume, velocity, and peak flow rate than pre-development runoff from the 
same area.  Runoff durations can also increase as a result of flood control and other efforts to 
control peak flow rates.  Increased volume, velocity, rate, and duration of runoff greatly 
accelerate the erosion of downstream natural channels.  Significant declines in the biological 
integrity and physical habitat of streams and other receiving waters have been found to occur 
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with as little as a 10% conversion from natural to impervious surfaces.  The increased runoff 
characteristics from new development must be controlled to protect against increased erosion 
of channel beds and banks, sediment pollutant generation, or other impacts to beneficial uses 
and stream habitat due to increased erosive force.     
 

9. Urban development creates new pollution sources as human population density increases and 
brings with it proportionately higher levels of car emissions, car maintenance wastes, 
municipal sewage, pesticides, household hazardous wastes, pet wastes, trash, etc. which can 
either be washed or directly dumped into the MS4.  As a result, the runoff leaving the 
developed urban area is significantly greater in pollutant load than the pre-development 
runoff from the same area.   These increased pollutant loads must be controlled to protect 
downstream receiving water quality. 
 

10. Development and urbanization especially threaten environmentally sensitive areas (ESAs), 
such as water bodies designated as supporting a RARE beneficial use (supporting rare, 
threatened or endangered species) and CWA 303(d) impaired water bodies.  Such areas have 
a much lower capacity to withstand pollutant shocks than might be acceptable in the general 
circumstance.  In essence, development that is ordinarily insignificant in its impact on the 
environment may become significant in a particular sensitive environment.  Therefore, 
additional control to reduce pollutants from new and existing development may be necessary 
for areas adjacent to or discharging directly to an ESA. 
 

11. Although dependent on several factors, the risks typically associated with properly managed 
infiltration of runoff (especially from residential land use areas) are not significant.  The risks 
associated with infiltration can be managed by many techniques, including (1) designing 
landscape drainage features that promote infiltration of runoff, but do not “inject” runoff 
(injection bypasses the natural processes of filtering and transformation that occur in the soil); 
(2) taking reasonable steps to prevent the illegal disposal of wastes; (3) protecting footings 
and foundations; and (4) ensuring that each drainage feature is adequately maintained in 
perpetuity.   

 
D.  URBAN RUNOFF MANAGEMENT PROGRAMS 
 

1. General 
 

a. This Order specifies requirements necessary for the Copermittees to reduce the 
discharge of pollutants in urban runoff to the maximum extent practicable (MEP).  
However, since MEP is a dynamic performance standard which evolves over time as 
urban runoff management knowledge increases, the Copermittees’ urban runoff 
management programs must continually be assessed and modified to incorporate 
improved programs, control measures, best management practices (BMPs), etc. in 
order to achieve the evolving MEP standard.  Absent evidence to the contrary, this 
continual assessment, revision, and improvement of urban runoff management 
program implementation is expected to ultimately achieve compliance with water 
quality standards. 
 

b. Although the Copermittees have generally been implementing the jurisdictional 
urban runoff management programs required pursuant to Order No. 2001-01 since 
February 21, 2002, urban runoff discharges continue to cause or contribute to 
violations of water quality standards.  This Order contains new or modified 
requirements that are necessary to improve Copermittees’ efforts to reduce the 
discharge of pollutants in urban runoff to the MEP and achieve water quality 
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standards.  Some of the new or modified requirements, such as the expanded 
Watershed Urban Runoff Management Program section, are designed to specifically 
address these high priority water quality problems.  Other new or modified 
requirements address program deficiencies that have been noted during audits, report 
reviews, and other Regional Board compliance assessment activities.   
 

c. Updated Jurisdictional Urban Runoff Management Plans (JURMPs) and Watershed 
Urban Runoff Management Plans (WURMPs), and a new Regional Urban Runoff 
Management Plan (RURMP), which describe the Copermittees’ urban runoff 
management programs in their entirety, are needed to guide the Copermittees’ urban 
runoff management efforts and aid the Copermittees in tracking urban runoff 
management program implementation.  It is practicable for the Copermittees to 
update the JURMPs and WURMPs, and create the RURMP, within one year, since 
significant efforts to develop these programs have already occurred.   
 

d. Pollutants can be effectively reduced in urban runoff by the application of a 
combination of pollution prevention, source control, and treatment control BMPs.  
Pollution prevention is the reduction or elimination of pollutant generation at its 
source and is the best “first line of defense”.  Source control BMPs (both structural 
and non-structural) minimize the contact between pollutants and flows (e.g., 
rerouting run-on around pollutant sources or keeping pollutants on-site and out of 
receiving waters).  Treatment control BMPs remove pollutants from urban runoff.   
 

e. Urban runoff needs to be addressed during the three major phases of development 
(planning, construction, and use) in order to reduce the discharge of pollutants to the 
MEP and protect receiving waters.  Development which is not guided by water 
quality planning policies and principles can unnecessarily result in increased 
pollutant load discharges, flow rates, and flow durations which can impact receiving 
water beneficial uses.  Construction sites without adequate BMP implementation 
result in sediment runoff rates which greatly exceed natural erosion rates of 
undisturbed lands, causing siltation and impairment of receiving waters.  Existing 
development generates substantial pollutant loads which are discharged in urban 
runoff to receiving waters. 
 

f. Annual reporting requirements included in this Order are necessary to meet federal 
requirements and to evaluate the effectiveness and compliance of the Copermittees’ 
programs.   

 
2. Development Planning 

 
a. The Standard Urban Storm Water Mitigation Plan (SUSMP) requirements contained 

in this Order are consistent with Order WQ-2000-11 adopted by the SWRCB on 
October 5, 2000.  In the precedential order, the SWRCB found that the design 
standards, which essentially require that urban runoff generated by 85 percent of 
storm events from specific development categories be infiltrated or treated, reflect the 
MEP standard.  The order also found that the SUSMP requirements are appropriately 
applied to the majority of the Priority Development Project categories contained in 
Section D.1 of this Order.  The SWRCB also gave Regional Water Quality Control 
Boards the discretion to include additional categories and locations, such as retail 
gasoline outlets (RGOs), in future SUSMPs.   
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b. Controlling urban runoff pollution by using a combination of onsite source control 
and Low Impact Development (LID) BMPs augmented with treatment control BMPs 
before the runoff enters the MS4 is important for the following reasons:  (1) Many 
end-of-pipe BMPs (such as diversion to the sanitary sewer) are typically ineffective 
during significant storm events.  Whereas, onsite source control BMPs can be applied 
during all runoff conditions; (2) End-of-pipe BMPs are often incapable of capturing 
and treating the wide range of pollutants which can be generated on a sub-watershed 
scale; (3) End-of-pipe BMPs are more effective when used as polishing BMPs, rather 
than the sole BMP to be implemented; (4) End-of-pipe BMPs do not protect the 
quality or beneficial uses of receiving waters between the source and the BMP; and 
(5) Offsite end-of-pipe BMPs do not aid in the effort to educate the public regarding 
sources of pollution and their prevention.  
 

c. Use of LID BMPs at new development projects can be an effective means for 
minimizing the impact of urban runoff discharges from the development projects on 
receiving waters.  LID BMPs help preserve and restore the natural hydrologic cycle 
of the site, allowing for filtration and infiltration which can greatly reduce the 
volume, peak flow rate, velocity, and pollutant loads of urban runoff.   
 

d. Retail Gasoline Outlets (RGOs) are significant sources of pollutants in urban runoff.  
RGOs are points of convergence for motor vehicles for automotive related services 
such as repair, refueling, tire inflation, and radiator fill-up and consequently produce 
significantly higher loadings of hydrocarbons and trace metals (including copper and 
zinc) than other urban areas.  To meet MEP, LID, source control, and treatment 
control BMPs are needed at RGOs that meet the following criteria: (a) 5,000 square 
feet or more, or (b) a projected Average Daily Traffic (ADT) of 100 or more vehicles 
per day.  These are appropriate thresholds since vehicular development size and 
volume of traffic are good indicators of potential impacts of urban runoff from RGOs 
on receiving waters. 
 

e. Sites of heavy industry are significant sources of pollutants in urban runoff.  Pollutant 
concentrations and loads in runoff from industrial sites are similar or exceed pollutant 
concentrations and loads in runoff from other land uses, such as commercial or 
residential land uses.  As with other land uses, LID, source control, and treatment 
control BMPs are needed at sites of heavy industry in order to meet the MEP 
standard.  These BMPs are necessary where the site of heavy industry is larger than 
one acre.  The one acre threshold is appropriate, since it is consistent with 
requirements in the Phase II NPDES storm water regulations. 
 

f. If not properly designed or maintained, certain BMPs implemented or required by 
municipalities for urban runoff management may create a habitat for vectors (e.g. 
mosquitoes and rodents).  However, proper BMP design and maintenance can 
prevent the creation of vector habitat.  Nuisances and public health impacts resulting 
from vector breeding can be prevented with close collaboration and cooperative 
effort between municipalities and local vector control agencies and the State 
Department of Health Services during the development and implementation of urban 
runoff management programs. 
 

3. Construction and Existing Development 
 
a. In accordance with federal NPDES regulations and to ensure the most effective 

oversight of industrial and construction site discharges, discharges of runoff from 
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industrial and construction sites are subject to dual (state and local) storm water 
regulation.  Under this dual system, the Regional Board is responsible for enforcing 
the General Construction Activities Storm Water Permit, SWRCB Order 99-08 
DWQ, NPDES No. CAS000002 (General Construction Permit) and the General 
Industrial Activities Storm Water Permit, SWRCB Order 97-03 DWQ, NPDES No. 
CAS000001 (General Industrial Permit), and each municipal Copermittee is 
responsible for enforcing its local permits, plans, and ordinances, which may require 
the implementation of additional BMPs than required under the statewide general 
permits.     
 

b. Identification of sources of pollutants in urban runoff (such as municipal areas and 
activities, industrial and commercial sites/sources, construction sites, and residential 
areas), development and implementation of BMPs to address those sources, and 
updating ordinances and approval processes are necessary for the Copermittees to 
ensure that discharges of pollutants into and from its MS4 are reduced to the MEP.  
Inspections and other compliance verification methods are needed to ensure 
minimum BMPs are implemented.  Inspections are especially important at high risk 
areas for pollutant discharges. 
 

c. Historic and current development makes use of natural drainage patterns and features 
as conveyances for urban runoff.  Urban streams used in this manner are part of the 
municipalities MS4 regardless of whether they are natural, man-made, or partially 
modified features.  In these cases, the urban stream is both an MS4 and a receiving 
water. 
 

d. As operators of the MS4s, the Copermittees cannot passively receive and discharge 
pollutants from third parties.  By providing free and open access to an MS4 that 
conveys discharges to waters of the U.S., the operator essentially accepts 
responsibility for discharges into the MS4 that it does not prohibit or control.  These 
discharges may cause or contribute to a condition of contamination or a violation of 
water quality standards. 
 

e. Waste and pollutants which are deposited and accumulate in MS4 drainage structures 
will be discharged from these structures to waters of the U.S. unless they are 
removed or treated.  These discharges may cause or contribute to, or threaten to cause 
or contribute to, a condition of pollution in receiving waters.  For this reason, 
pollutant discharges into MS4s must be reduced to the MEP unless treatment within 
the MS4 occurs. 
 

f. Enforcement of local urban runoff related ordinances, permits, and plans is an 
essential component of every urban runoff management program and is specifically 
required in the federal storm water regulations and this Order.  Each Copermittee is 
individually responsible for adoption and enforcement of ordinances and/or policies, 
implementation of identified control measures/BMPs needed to prevent or reduce 
pollutants in storm water runoff, and for the allocation of funds for the capital, 
operation and maintenance, administrative, and enforcement expenditures necessary 
to implement and enforce such control measures/BMPs under its jurisdiction. 
 

g. Education is an important aspect of every effective urban runoff management 
program and the basis for changes in behavior at a societal level.  Education of 
municipal planning, inspection, and maintenance department staffs is especially 
critical to ensure that in-house staffs understand how their activities impact water 
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quality, how to accomplish their jobs while protecting water quality, and their 
specific roles and responsibilities for compliance with this Order.  Public education, 
designed to target various urban land users and other audiences, is also essential to 
inform the public of how individual actions impact receiving water quality and how 
these impacts can be minimized. 
 

h. Public participation during the development of urban runoff management programs is 
necessary to ensure that all stakeholder interests and a variety of creative solutions 
are considered.   
 

4. Watershed and Regional Urban Runoff Management 
 
a. Since urban runoff does not recognize political boundaries, watershed-based urban 

runoff management can greatly enhance the protection of receiving waters within a 
watershed.  Such management provides a means to focus on the most important water 
quality problems in each watershed.  By focusing on the most important water quality 
problems, watershed efforts can maximize protection of beneficial use in an efficient 
manner.  Effective watershed-based urban runoff management actively reduces 
pollutant discharges and abates pollutant sources causing or contributing to 
watershed water quality problems; watershed-based urban runoff management that 
does not actively reduce pollutant discharges and abate pollutant sources causing or 
contributing to watershed water quality problems can necessitate implementation of 
the iterative process outlined in section A.3 of the Order.  Watershed management of 
urban runoff does not require Copermittees to expend resources outside of their 
jurisdictions.  Watershed management requires the Copermittees within a watershed 
to develop a watershed-based management strategy, which can then be implemented 
on a jurisdictional basis. 
 

b. Some urban runoff issues, such as residential education, can be effectively addressed 
on a regional basis.  Regional approaches to urban runoff management can improve 
program consistency and promote sharing of resources, which can result in 
implementation of more efficient programs. 
 

c. Both regionally and on a watershed basis, it is important for the Copermittees to 
coordinate their water quality protection and land use planning activities to achieve 
the greatest protection of receiving water bodies.  Copermittee coordination with 
other watershed stakeholders, especially Caltrans, the Department of Defense, and 
Native American Tribes, is also important.  Establishment of a management 
structure, within which the Copermittees subject to this Order will fund and 
coordinate those aspects of their joint obligations, will help promote implementation 
of urban runoff management programs on a watershed and regional basis in a most 
cost effective manner. 
 

E.   STATUTE AND REGULATORY CONSIDERATIONS 
 
1. The Receiving Water Limitations (RWL) language specified in this Order is consistent with 

language recommended by the USEPA and established in SWRCB Water Quality Order 99-
05, adopted by the SWRCB on June 17, 1999.  The RWL in this Order require compliance 
with water quality standards, which is to be achieved through an iterative approach requiring 
the implementation of improved and better-tailored BMPs over time.  Compliance with 
receiving water limits based on applicable water quality standards is necessary to ensure that 
MS4 discharges will not cause or contribute to violations of water quality standards and the 
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creation of conditions of pollution. 
 

2. The Water Quality Control Plan for the San Diego Basin (Basin Plan), identifies the 
following beneficial uses for surface waters in San Diego County:  Municipal and Domestic 
Supply (MUN), Agricultural Supply (AGR), Industrial Process Supply (PROC), Industrial 
Service Supply (IND), Ground Water Recharge (GWR), Contact Water Recreation (REC1) 
Non-contact Water Recreation (REC2), Warm Freshwater Habitat (WARM), Cold 
Freshwater Habitat (COLD), Wildlife Habitat (WILD), Rare, Threatened, or Endangered 
Species (RARE), Freshwater Replenishment (FRSH), Hydropower Generation (POW), and 
Preservation of Biological Habitats of Special Significance (BIOL).  The following additional 
beneficial uses are identified for coastal waters of San Diego County:  Navigation (NAV), 
Commercial and Sport Fishing (COMM), Estuarine Habitat (EST), Marine Habitat (MAR), 
Aquaculture (AQUA), Migration of Aquatic Organisms (MIGR), Spawning, Reproduction, 
and/or Early Development (SPWN), and Shellfish Harvesting (SHELL). 
 

3. This Order is in conformance with SWRCB Resolution No. 68-16 and the federal 
Antidegradation Policy described in 40 CFR 131.12. 
 

4. Section 6217(g) of the Coastal Zone Act Reauthorization Amendments of 1990 (CZARA) 
requires coastal states with approved coastal zone management programs to address non-
point pollution impacting or threatening coastal water quality.  CZARA addresses five 
sources of non-point pollution: agriculture, silviculture, urban, marinas, and 
hydromodification.  This NPDES permit addresses the management measures required for the 
urban category, with the exception of septic systems.  The adoption and implementation of 
this NPDES permit relieves the Permittee from developing a non-point source plan, for the 
urban category, under CZARA.  The Regional Board addresses septic systems through the 
administration of other programs. 
 

5. Section 303(d)(1)(A) of the CWA requires that “Each state shall identify those waters within 
its boundaries for which the effluent limitations…are not stringent enough to implement any 
water quality standard (WQS) applicable to such waters.”  The CWA also requires states to 
establish a priority ranking of impaired waterbodies known as Water Quality Limited 
Segments and to establish Total Maximum Daily Loads (TMDLs) for such waters.  This 
priority list of impaired waterbodies is called the Section 303(d) List.  The current Section 
303(d) List was approved by the SWRCB on February 4, 2003 and on July 25, 2003 by 
USEPA. 
 

6. This Order fulfills a component of the TMDL Implementation Plan adopted by this Regional 
Board on August 14, 2002 for diazinon in Chollas Creek by establishing Water Quality Based 
Effluent Limits (WQBELs) for the Cities of San Diego, Lemon Grove, and La Mesa, the 
County of San Diego, and the San Diego Unified Port District; and by requiring: 1) legal 
authority, 2) implementation of a diazinon toxicity control plan and a diazinon public 
outreach/ education program, 3) achievement of the Compliance Schedule, and 4) a 
monitoring program.  The establishment of WQBELs expressed as iterative BMPs to achieve 
the Waste Load Allocation (WLA) compliance schedule is appropriate and is expected to be 
sufficient to achieve the WLAs specified in the TMDL.  
 

7. This Order fulfills a component of the TMDL Implementation Plan adopted by this Regional 
Board on February 9, 2005 for dissolved copper in Shelter Island Yacht Basin (SIYB) by 
establishing WQBELs expressed as BMPs to achieve the WLA of 30 kg copper / year for the 
City of San Diego and the San Diego Unified Port District.  The establishment of WQBELs 
expressed as BMPs is appropriate and is expected to be sufficient to achieve the WLA 
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specified in the TMDL. 
 

8. This Order establishes WQBELs and conditions consistent with the requirements and 
assumptions of the WLAs in the TMDLs as required by 40 CFR 122.44(d)(1)(vii)(B). 
 

9. Requirements in this Order that are more explicit than the federal storm water regulations in 
40 CFR 122.26 are prescribed in accordance with the CWA section 402(p)(3)(B)(iii) and are 
necessary to meet the MEP standard.  
 

10. Urban runoff treatment and/or mitigation must occur prior to the discharge of urban runoff 
into a receiving water.  Federal regulations at 40 CFR 131.10(a) state that in no case shall a 
state adopt waste transport or waste assimilation as a designated use for any waters of the 
U.S.  Authorizing the construction of an urban runoff treatment facility within a water of the 
U.S., or using the water body itself as a treatment system or for conveyance to a treatment 
system, would be tantamount to accepting waste assimilation as an appropriate use for that 
water body.  Furthermore, the construction, operation, and maintenance of a pollution control 
facility in a water body can negatively impact the physical, chemical, and biological integrity, 
as well as the beneficial uses, of the water body.  This is consistent with USEPA guidance to 
avoid locating structural controls in natural wetlands. 
 

11. The issuance of waste discharge requirements and an NPDES permit for the discharge of 
urban runoff from MS4s to waters of the U.S. is exempt from the requirement for preparation 
of environmental documents under the California Environmental Quality Act (CEQA) 
(Public Resources Code, Division 13, Chapter 3, section 21000 et seq.) in accordance with 
the CWC section 13389. 
 

F.   PUBLIC PROCESS 
 
1. The Regional Board has notified the Copermittees, all known interested parties, and the 

public of its intent to consider adoption of an Order prescribing waste discharge requirements 
that would serve to renew an NPDES permit for the existing discharge of urban runoff. 
 

2. The Regional Board has, at public meetings on (date), held public hearings and heard and 
considered all comments pertaining to the terms and conditions of this Order. 
 

IT IS HEREBY ORDERED that the Copermittees, in order to meet the provisions contained in 
Division 7 of the California Water Code (CWC) and regulations adopted thereunder, and the 
provisions of the Clean Water Act (CWA) and regulations adopted thereunder, shall each comply 
with the following: 
 
A. PROHIBITIONS AND RECEIVING WATER LIMITATIONS 

 
1. Discharges into and from municipal separate storm sewer systems (MS4s) in a manner 

causing, or threatening to cause, a condition of pollution, contamination, or nuisance (as 
defined in CWC section 13050), in waters of the state are prohibited. 
 

2. Discharges from MS4s containing pollutants which have not been reduced to the 
maximum extent practicable (MEP) are prohibited.2 
 

                                                 
2 This prohibition does not apply to MS4 discharges which receive subsequent treatment to reduce 
pollutants to the MEP prior to entering receiving waters (e.g., low flow diversions to the sanitary sewer). 
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3. Discharges from MS4s that cause or contribute to the violation of water quality standards 
(designated beneficial uses and water quality objectives developed to protect beneficial 
uses) are prohibited. 
 
a. Each Copermittee shall comply with section A.3 and section A.4 as it applies to 

Prohibition 5 in Attachment A of this Order through timely implementation of 
control measures and other actions to reduce pollutants in urban runoff discharges in 
accordance with the Jurisdictional Urban Runoff Management Program and other 
requirements of this Order including any modifications.  The Jurisdictional Urban 
Runoff Management Program shall be designed to achieve compliance with section 
A.3 and section A.4 as it applies to Prohibition 5 in Attachment A of this Order.  If 
exceedance(s) of water quality standards persist notwithstanding implementation of 
the Jurisdictional Urban Runoff Management Program and other requirements of this 
Order, the Copermittee shall assure compliance with section A.3 and section A.4 as it 
applies to Prohibition 5 in Attachment A of this Order by complying with the 
following procedure: 
 
(1) Upon a determination by either the Copermittee or the Regional Board that MS4 

discharges are causing or contributing to an exceedance of an applicable water 
quality standard, the Copermittee shall promptly notify and thereafter submit a 
report to the Regional Board that describes best management practices (BMPs) 
that are currently being implemented and additional BMPs that will be 
implemented to prevent or reduce any pollutants that are causing or contributing 
to the exceedance of water quality standards.  The report may be incorporated in 
the annual update to the Jurisdictional Urban Runoff Management Program 
unless the Regional Board directs an earlier submittal.  The report shall include 
an implementation schedule.  The Regional Board may require modifications to 
the report; 
 

(2) Submit any modifications to the report required by the Regional Board within 30 
days of notification; 
 

(3) Within 30 days following approval of the report described above by the Regional 
Board, the Copermittee shall revise its Jurisdictional Urban Runoff Management 
Program and monitoring program to incorporate the approved modified BMPs 
that have been and will be implemented, the implementation schedule, and any 
additional monitoring required; 
 

(4) Implement the revised Jurisdictional Urban Runoff Management Program and 
monitoring program in accordance with the approved schedule. 
 

b. So long as the Copermittee has complied with the procedures set forth above and is 
implementing the revised Jurisdictional Urban Runoff Management Program, the 
Copermittee does not have to repeat the same procedure for continuing or recurring 
exceedances of the same receiving water limitations unless directed by the Regional 
Board to do so. 
 

c. Nothing in section A.3 shall prevent the Regional Board from enforcing any 
provision of this Order while the Copermittee prepares and implements the above 
report. 
 

0040224



Order No. R9-2007-0001 January 24, 2007 13 

4. In addition to the above prohibitions, discharges from MS4s are subject to all Basin Plan 
prohibitions cited in Attachment A to this Order. 
 

B. NON-STORM WATER DISCHARGES 
 
1. Each Copermittee shall effectively prohibit all types of non-storm water discharges into 

its MS4 unless such discharges are either authorized by a separate National Pollutant 
Discharge Elimination System (NPDES) permit; or not prohibited in accordance with 
sections B.2 and B.3 below. 
 

2. The following categories of non-storm water discharges are not prohibited unless a 
Copermittee or the Regional Board identifies the discharge category as a significant 
source of pollutants to waters of the U.S.  For such a discharge category, the Copermittee 
shall either prohibit the discharge category or develop and implement appropriate control 
measures to reduce the discharge of pollutants to the MEP and report to the Regional 
Board pursuant to section J. 
 
a. Diverted stream flows; 
b. Rising ground waters; 
c. Uncontaminated ground water infiltration [as defined at 40 CFR 35.2005(20)] to 

MS4s; 
d. Uncontaminated pumped ground water; 
e. Foundation drains; 
f. Springs; 
g. Water from crawl space pumps; 
h. Footing drains; 
i. Air conditioning condensation;  
j. Flows from riparian habitats and wetlands;  
k. Water line flushing; 
l. Landscape irrigation; 
m. Discharges from potable water sources not subject to NPDES Permit No. 

CAG679001, other than water main breaks; 
n. Irrigation water; 
o. Lawn watering; 
p. Individual residential car washing; and 
q. Dechlorinated swimming pool discharges. 

 
3. Emergency fire fighting flows (i.e., flows necessary for the protection of life or property) 

do not require BMPs and need not be prohibited.  As part of the Jurisdictional Urban 
Runoff Management Plan (JURMP), each Copermittee shall develop and implement a 
program to reduce pollutants from non-emergency fire fighting flows (i.e., flows from 
controlled or practice blazes and maintenance activities) identified by the Copermittee to 
be significant sources of pollutants to waters of the United States. 
 

4. Each Copermittee shall examine all dry weather field screening and analytical monitoring 
results collected in accordance with section D.4 of this Order and Receiving Waters 
Monitoring and Reporting Program No. R9-2007-0001 to identify water quality problems 
which may be the result of any non-prohibited discharge category(ies) identified above in 
section B.2.  Follow-up investigations shall be conducted as necessary to identify and 
control any non-prohibited discharge category(ies) listed above. 
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C. LEGAL AUTHORITY 
 
1. Each Copermittee shall establish, maintain, and enforce adequate legal authority to 

control pollutant discharges into and from its MS4 through ordinance, statute, permit, 
contract or similar means.  This legal authority must, at a minimum, authorize the 
Copermittee to: 
 
a. Control the contribution of pollutants in discharges of runoff associated with 

industrial and construction activity to its MS4 and control the quality of runoff from 
industrial and construction sites.  This requirement applies both to industrial and 
construction sites which have coverage under the statewide general industrial or 
construction storm water permits, as well as to those sites which do not. Grading 
ordinances shall be upgraded and enforced as necessary to comply with this Order. 
 

b. Prohibit all identified illicit discharges not otherwise allowed pursuant to section B.2 
including but not limited to: 
 
(1) Sewage; 
(2) Discharges of wash water resulting from the hosing or cleaning of gas stations, 

auto repair garages, or other types of automotive services facilities; 
(3) Discharges resulting from the cleaning, repair, or maintenance of any type of 

equipment, machinery, or facility including motor vehicles, cement-related 
equipment, and port-a-potty servicing, etc.; 

(4) Discharges of wash water from mobile operations such as mobile automobile 
washing, steam cleaning, power washing, and carpet cleaning, etc.; 

(5) Discharges of wash water from the cleaning or hosing of impervious surfaces in 
municipal, industrial, commercial, and residential areas including parking lots, 
streets, sidewalks, driveways, patios, plazas, work yards and outdoor eating or 
drinking areas, etc.; 

(6) Discharges of runoff from material storage areas containing chemicals, fuels, 
grease, oil, or other hazardous materials; 

(7) Discharges of pool or fountain water containing chlorine, biocides, or other 
chemicals; discharges of pool or fountain filter backwash water; 

(8) Discharges of sediment, pet waste, vegetation clippings, or other landscape or 
construction-related wastes; and 

(9) Discharges of food-related wastes (e.g., grease, fish processing, and restaurant 
kitchen mat and trash bin wash water, etc.). 
 

c. Prohibit and eliminate illicit connections to the MS4; 
 

d. Control the discharge of spills, dumping, or disposal of materials other than storm 
water to its MS4; 
 

e. Require compliance with conditions in Copermittee ordinances, permits, contracts or 
orders (i.e., hold dischargers to its MS4 accountable for their contributions of 
pollutants and flows); 
 

f. Utilize enforcement mechanisms to require compliance with Copermittee storm water 
ordinances, permits, contracts, or orders; 
 

g. Control the contribution of pollutants from one portion of the shared MS4 to another 
portion of the MS4 through interagency agreements among Copermittees. Control of 
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the contribution of pollutants from one portion of the shared MS4 to another portion 
of the MS4 through interagency agreements with other owners of the MS4 such as 
Caltrans, the Department of Defense, or Native American Tribes is encouraged; 
 

h. Carry out all inspections, surveillance, and monitoring necessary to determine 
compliance and noncompliance with local ordinances and permits and with this 
Order, including the prohibition on illicit discharges to the MS4.  This means the 
Copermittee must have authority to enter, monitor, inspect, take measurements, 
review and copy records, and require regular reports from industrial facilities 
discharging into its MS4, including construction sites;  
 

i. Require the use of BMPs to prevent or reduce the discharge of pollutants into MS4s 
to the MEP; and 
 

j. Require documentation on the effectiveness of BMPs implemented to reduce the 
discharge of pollutants to the MS4 to the MEP. 
 

2. Each Permittee shall include as part of its JURMP a statement certified by its chief legal 
counsel that the Copermittee has taken the necessary steps to obtain and maintain full 
legal authority to implement and enforce each of the requirements contained in 40 CFR 
122.26(d)(2)(i)(A-F) and this Order.  This statement shall include: 
 
a. Identification of all departments within the jurisdiction that conduct urban runoff 

related activities, and their roles and responsibilities under this Order.  Include an up 
to date organizational chart specifying these departments and key personnel.  
 

b. Citation of urban runoff related ordinances and the reasons they are enforceable; 
 

c. Identification of the local administrative and legal procedures available to mandate 
compliance with urban runoff related ordinances and therefore with the conditions of 
this Order; 

 
d. A description of how urban runoff related ordinances are implemented and appealed; 

and 
 

e. Description of whether the municipality can issue administrative orders and 
injunctions or if it must go through the court system for enforcement actions. 
 

D. JURISDICTIONAL URBAN RUNOFF MANAGEMENT PROGRAM 
 
Each Copermittee shall implement all requirements of section D of this Order no later than 
365 days after adoption of the Order, unless otherwise specified in this Order.  Prior to 365 
days after adoption of the Order, each Copermittee shall at a minimum implement its 
Jurisdictional URMP document, as the document was developed and amended to comply 
with the requirements of Order No. 2001-01. 
 
Each Copermittee shall develop and implement an updated Jurisdictional Urban Runoff 
Management Program for its jurisdiction.  Each updated Jurisdictional Urban Runoff 
Management Program shall meet the requirements of section D of this Order, reduce the 
discharge of pollutants from the MS4 to the MEP, and prevent urban runoff discharges from 
the MS4 from causing or contributing to a violation of water quality standards.   
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1. Development Planning Component 
 

Each Copermittee shall implement a program which meets the requirements of this 
section and (1) reduces Development Project discharges of pollutants from the MS4 to 
the MEP, (2) prevents Development Project discharges from the MS4 from causing or 
contributing to a violation of water quality standards, and (3) manages increases in runoff 
discharge rates and durations from Development Projects that are likely to cause 
increased erosion of stream beds and banks, silt pollutant generation, or other impacts to 
beneficial uses and stream habitat due to increased erosive force.   
 
a. GENERAL PLAN 
 

Each Copermittee shall revise as needed its General Plan or equivalent plan (e.g., 
Comprehensive, Master, or Community Plan) for the purpose of providing effective 
water quality and watershed protection principles and policies that direct land-use 
decisions and require implementation of consistent water quality protection measures 
for Development Projects. 

 
b. ENVIRONMENTAL REVIEW PROCESS 
 

Each Copermittee shall revise as needed their current environmental review 
processes to accurately evaluate water quality impacts and cumulative impacts and 
identify appropriate measures to avoid, minimize and mitigate those impacts for all 
Development Projects. 
 

c. APPROVAL PROCESS CRITERIA AND REQUIREMENTS FOR ALL DEVELOPMENT 
PROJECTS 

 
For all proposed Development Projects, each Copermittee during the planning 
process and prior to project approval and issuance of local permits shall prescribe the 
necessary requirements so that Development Project discharges of pollutants from 
the MS4 will be reduced to the MEP, will not cause or contribute to a violation of 
water quality standards, and will comply with Copermittee’s ordinances, permits, 
plans, and requirements, and with this Order.  The requirements shall include, but not 
be limited to, implementation by the project proponent of the following: 

 
(1) Source control BMPs that reduce storm water pollutants of concern in urban 

runoff, including storm drain system stenciling and signage, properly designed 
outdoor material storage areas, properly designed trash storage areas, and 
implementation of efficient irrigation systems; 

(2) LID BMPs where feasible which maximize infiltration, provide retention, slow 
runoff, minimize impervious footprint, direct runoff from impervious areas into 
landscaping, and construct impervious surfaces to minimum widths necessary;  

(3) Buffer zones for natural water bodies, where feasible.  Where buffer zones are 
infeasible, require project proponent to implement other buffers such as trees, 
access restrictions, etc., where feasible; 

(4) Measures necessary so that grading or other construction activities meet the 
provisions specified in section D.2 of this Order; and  

(5) Submittal of proof of a mechanism under which ongoing long-term maintenance 
of all structural post-construction BMPs will be conducted. 
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d. STANDARD URBAN STORM WATER MITIGATION PLANS (SUSMPS) – APPROVAL 
PROCESS CRITERIA AND REQUIREMENTS FOR PRIORITY DEVELOPMENT PROJECTS 

 
Each Copermittee shall implement an updated local SUSMP which meets the 
requirements of section D.1.d of this Order and (1) reduces Priority Development 
Project discharges of pollutants from the MS4 to the MEP, (2) prevents Priority 
Development Project runoff discharges from the MS4 from causing or contributing to 
a violation of water quality standards, and (3) manages increases in runoff discharge 
rates and durations from Priority Development Projects that are likely to cause 
increased erosion of stream beds and banks, silt pollutant generation, or other impacts 
to beneficial uses and stream habitat due to increased erosive force.3     
 
(1) Definition of Priority Development Project 

 
(a) Priority Development Projects are: a) all new Development Projects that fall 

under the project categories or locations listed in section D.1.d.(2), and b) 
those redevelopment projects that create, add or replace at least 5,000 square 
feet of impervious surfaces on an already developed site that falls under the 
project categories or locations listed in section D.1.d.(2).  Where 
redevelopment results in an increase of less than fifty percent of the 
impervious surfaces of a previously existing development, and the existing 
development was not subject to SUSMP requirements, the numeric sizing 
criteria discussed in section D.1.d.(6)(c) applies only to the addition, and not 
to the entire development.  Where redevelopment results in an increase of 
more than fifty percent of the impervious surfaces of a previously existing 
development, the numeric sizing criteria applies to the entire development.  
Where a new Development Project feature, such as a parking lot, falls into a 
Priority Development Project Category, the entire project footprint is subject 
to SUSMP requirements. 
 

(b) In addition to the Priority Development Project Categories identified in 
section D.1.d.(2), within three years of adoption of this Order Priority 
Development Projects shall also include all other pollutant generating 
Development Projects that result in the disturbance of one acre or more of 
land.4  As an alternative to this one acre threshold, the Copermittees may 
collectively identify a different threshold, provided the Copermittees’ 
threshold is at least as inclusive of Development Projects as the one acre 
threshold.   

 
 
 

                                                 
3 Updated SUSMP and hydromodification requirements shall apply to all priority projects or phases of 
priority projects which have not yet begun grading or construction activities at the time any updated 
SUSMP or hydromodification requirement commences.  If a Copermittee determines that lawful prior 
approval of a project exists, whereby application of an updated SUSMP or hydromodification requirement 
to the project is infeasible, the updated SUSMP or hydromodification requirement need not apply to the 
project.  Where feasible, the Copermittees shall utilize the SUSMP and hydromodification update periods 
to ensure that projects undergoing approval processes include application of the updated SUSMP and 
hydromodification requirements in their plans. 
4 Pollutant generating Development Projects are those projects that generate pollutants at levels greater than 
background levels.   
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(2) Priority Development Project Categories 
 
(a) Housing subdivisions of 10 or more dwelling units. This category includes 

single-family homes, multi-family homes, condominiums, and apartments. 
(b) Commercial developments greater than one acre.  This category is defined as 

any development on private land that is not for heavy industrial or residential 
uses where the land area for development is greater than one acre.  The 
category includes, but is not limited to:  hospitals; laboratories and other 
medical facilities; educational institutions; recreational facilities; municipal 
facilities; commercial nurseries; multi-apartment buildings; car wash 
facilities; mini-malls and other business complexes; shopping malls; hotels; 
office buildings; public warehouses; automotive dealerships; airfields; and 
other light industrial facilities. 

(c) Developments of heavy industry greater than one acre.  This category 
includes, but is not limited to, manufacturing plants, food processing plants, 
metal working facilities, printing plants, and fleet storage areas (bus, truck, 
etc.).   

(d) Automotive repair shops.  This category is defined as a facility that is 
categorized in any one of the following Standard Industrial Classification 
(SIC) codes:  5013, 5014, 5541, 7532-7534, or 7536-7539. 

(e) Restaurants. This category is defined as a facility that sells prepared foods 
and drinks for consumption, including stationary lunch counters and 
refreshment stands selling prepared foods and drinks for immediate 
consumption (SIC code 5812), where the land area for development is 
greater than 5,000 square feet.  Restaurants where land development is less 
than 5,000 square feet shall meet all SUSMP requirements except for 
structural treatment BMP and numeric sizing criteria requirement 
D.1.d.(6)(c) and hydromodification requirement D.1.g. 

(f) All hillside development greater than 5,000 square feet.  This category is 
defined as any development which creates 5,000 square feet of impervious 
surface which is located in an area with known erosive soil conditions, where 
the development will grade on any natural slope that is twenty-five percent or 
greater. 

(g) Environmentally Sensitive Areas (ESAs).  All development located within or 
directly adjacent to or discharging directly to an ESA (where discharges from 
the development or redevelopment will enter receiving waters within the 
ESA), which either creates 2,500 square feet of impervious surface on a 
proposed project site or increases the area of imperviousness of a proposed 
project site to 10% or more of its naturally occurring condition.  “Directly 
adjacent” means situated within 200 feet of the ESA.  “Discharging directly 
to” means outflow from a drainage conveyance system that is composed 
entirely of flows from the subject development or redevelopment site, and 
not commingled with flows from adjacent lands.   

(h) Parking lots 5,000 square feet or more or with 15 or more parking spaces and 
potentially exposed to urban runoff.  Parking lot is defined as a land area or 
facility for the temporary parking or storage of motor vehicles used 
personally, for business, or for commerce. 

(i) Street, roads, highways, and freeways.  This category includes any paved 
surface that is 5,000 square feet or greater used for the transportation of 
automobiles, trucks, motorcycles, and other vehicles. 

(j) Retail Gasoline Outlets (RGOs).  This category includes RGOs that meet the 
following criteria: (a) 5,000 square feet or more or (b) a projected Average 
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Daily Traffic (ADT) of 100 or more vehicles per day. 
 

(3) Pollutants of Concern 
 

As part of its local SUSMP, each Copermittee shall develop and implement a 
procedure for pollutants of concern to be identified for each Priority 
Development Project.  The procedure shall address, at a minimum: (1) Receiving 
water quality (including pollutants for which receiving waters are listed as 
impaired under CWA section 303(d)); (2) Land use type of the Development 
Project and pollutants associated with that land use type; and (3) Pollutants 
expected to be present on site. 

 
(4) Low Impact Development (LID) BMP Requirements 

 
Each Copermittee shall require each Priority Development Project to implement 
LID BMPs which will collectively minimize directly connected impervious areas 
and promote infiltration at Priority Development Projects: 
 
(a) The following LID site design BMPs shall be implemented at all Priority 

Development Projects as required below:  
 

i. For Priority Development Projects with landscaped or other pervious 
areas, drain a portion of impervious areas (rooftops, parking lots, 
sidewalks, walkways, patios, etc) into pervious areas prior to discharge 
to the MS4.  The amount of runoff from impervious areas that is to drain 
to pervious areas shall correspond with the total capacity of the project’s 
pervious areas to infiltrate or treat runoff, taking into consideration the 
pervious areas’ soil conditions, slope, and other pertinent factors.  

ii. For Priority Development Projects with landscaped or other pervious 
areas, properly design and construct the pervious areas to effectively 
receive and infiltrate or treat runoff from impervious areas, taking into 
consideration the pervious areas’ soil conditions, slope, and other 
pertinent factors. 

iii. For Priority Development Projects with low traffic areas and appropriate 
soil conditions, construct a portion of walkways, trails, overflow parking 
lots, alleys, or other low-traffic areas with permeable surfaces, such as 
pervious concrete, porous asphalt, unit pavers, and granular materials. 

 
(b) The following LID BMPs listed below shall be implemented at all Priority 

Development Projects where applicable and feasible.   
 

i. Conserve natural areas, including existing trees, other vegetation, and 
soils. 

ii. Construct streets, sidewalks, or parking lot aisles to the minimum widths 
necessary, provided that public safety and a walkable environment for 
pedestrians are not compromised. 

iii. Minimize the impervious footprint of the project. 
iv. Minimize soil compaction. 
v. Minimize disturbances to natural drainages (e.g., natural swales, 

topographic depressions, etc.) 
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(5) Source Control BMP Requirements 
 

Each Copermittee shall require each Priority Development Project to implement 
source control BMPs.  The source control BMPs to be required shall: 
 
(a) Minimize storm water pollutants of concern in urban runoff. 
(b) Include storm drain system stenciling or signage. 
(c) Include properly designed outdoor material storage areas. 
(d) Include properly designed trash storage areas. 
(e) Include efficient irrigation systems. 
(f) Include water quality requirements applicable to individual priority project 

categories. 
 

(6) Treatment Control BMP Requirements5 
 

Each Copermittee shall require each Priority Development Project to implement 
treatment control BMPs which meet the following treatment control BMP 
requirements: 

 
(a) Treatment control BMPs for all Priority Development Projects shall mitigate 

(infiltrate, filter, or treat) the required volume or flow of runoff (identified in 
section D.1.d.(6)(c)) from all developed portions of the project, including 
landscaped areas. 
 

(b) All treatment control BMPs shall be located so as to infiltrate, filter, or treat 
the required runoff volume or flow prior to its discharge to any waters of the 
U.S.  Multiple Priority Development Projects may use shared treatment 
control BMPs as long as construction of any shared treatment control BMP is 
completed prior to the use or occupation of any Priority Development Project 
from which the treatment control BMP will receive runoff. 
 

(c) All treatment control BMPs for a single Priority Development Project shall 
collectively be sized to comply with the following numeric sizing criteria: 
 
i. Volume-based treatment control BMPs shall be designed to mitigate 

(infiltrate, filter, or treat) the volume of runoff produced from a 24-hour 
85th percentile storm event, as determined from the County of San 
Diego’s 85th Percentile Precipitation Isopluvial Map; or  
 

ii. Flow-based treatment control BMPs shall be designed to mitigate 
(infiltrate, filter, or treat) either: a) the maximum flow rate of runoff 
produced from a rainfall intensity of 0.2 inch of rainfall per hour, for 
each hour of a storm event; or b) the maximum flow rate of runoff 
produced by the 85th percentile hourly rainfall intensity (for each hour of 
a storm event), as determined from the local historical rainfall record, 
multiplied by a factor of two. 
 

                                                 
5 LID BMPs that are correctly designed to effectively infiltrate, filter, or treat runoff can be considered 
treatment control BMPs. 
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(d) All treatment control BMPs for Priority Development Projects shall, at a 
minimum: 
 
i. Be ranked with a high or medium pollutant removal efficiency for the 

project’s most significant pollutants of concern, as the pollutant removal 
efficiencies are identified in the Copermittees’ Model SUSMP and the 
most current updates thereto.  Treatment control BMPs with a low 
removal efficiency ranking shall only be approved by a Copermittee 
when a feasibility analysis has been conducted which exhibits that 
implementation of treatment control BMPs with high or medium removal 
efficiency rankings are infeasible for a Priority Development Project or 
portion of a Priority Development Project. 

ii. Be correctly sized and designed so as to remove pollutants to the MEP. 
iii. Target removal of pollutants of concern from urban runoff. 
iv. Be implemented close to pollutant sources (where shared BMPs are not 

proposed), and prior to discharging into waters of the U.S. 
v. Not be constructed within a receiving water. 

vi. Include proof of a mechanism, to be provided by the project proponent or 
Copermittee, under which ongoing long-term maintenance will be 
conducted. 

 
(7) Update of SUSMP BMP Requirements 

 
The Copermittees shall collectively review and update the BMP requirements 
that are listed in their local SUSMPs.  At a minimum, the update shall include 
removal of obsolete or ineffective BMPs, addition of LID and source control 
BMP requirements that meet or exceed the requirements of sections D.1.d.(4) and 
D.1.d.(5), and addition of LID BMPs that can be used for treatment, such as 
bioretention cells, bioretention swales, etc.  The update shall also add appropriate 
LID BMPs to any tables or discussions in the local SUSMPs addressing pollutant 
removal efficiencies of treatment control BMPs.  In addition, the update shall 
include review, and revision where necessary, of treatment control BMP 
pollutant removal efficiencies. 
 

(8) Update of SUSMPs to Incorporate LID and Other BMP Requirements 
 
(a) In addition to the implementation of the BMP requirements of sections 

D.1.d.(4-7) within one year of adoption of this Order, the Copermittees shall 
also develop and submit an updated Model SUSMP that defines minimum 
LID and other BMP requirements to be incorporated into the Copermittees’ 
local SUSMPs for application to Priority Development Projects.  The 
purpose of the updated Model SUSMP shall be to establish minimum 
standards to maximize the use of LID practices and principles in local 
Copermittee programs as a means of reducing stormwater runoff.  It shall 
meet the following minimum requirements: 
 
i. Establishment of LID BMP requirements that meet or exceed the 

minimum requirements listed in section D.1.d.(4) above. 
ii. Establishment of source control BMP requirements that meet or exceed 

the minimum requirements listed in section D.1.d.(5) above. 
iii. Establishment of treatment control BMP requirements that meet or 

exceed the minimum requirements listed in section D.1.d.(6) above. 
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iv. Establishment of siting, design, and maintenance criteria for each LID 
and treatment control BMP listed in the Model SUSMP, so that 
implemented LID and treatment control BMPs are constructed 
correctly and are effective at pollutant removal and/or runoff control.  
LID techniques, such as soil amendments, shall be incorporated into 
the criteria for appropriate treatment control BMPs. 

v. Establishment of criteria to aid in determining Priority Development 
Project conditions where implementation of each LID BMP listed in 
section D.1.d.(4)(b) is applicable and feasible. 

vi. Establishment of a requirement for Priority Development Projects with 
low traffic areas and appropriate or amendable soil conditions to 
construct a portion of walkways, trails, overflow parking lots, alleys, or 
other low-traffic areas with permeable surfaces, such a pervious 
concrete, porous asphalt, unit pavers, and granular materials. 

vii. Establishment of restrictions on infiltration of runoff from Priority 
Development Project categories or Priority Development Project areas 
that generate high levels of pollutants, if necessary. 
 

(b) The updated Model SUSMP shall be submitted within 18 months of adoption 
of this Order.  If, within 60 days of submittal of the updated Model SUSMP, 
the Copermittees have not received in writing from the Regional Board either 
(1) a finding of adequacy of the updated Model SUSMP or (2) a modified 
schedule for its review and revision, the updated Model SUSMP shall be 
deemed adequate, and the Copermittees shall implement its provisions in 
accordance with section D.1.d.(8)(c) below. 
 

(c) Within 365 days of Regional Board acceptance of the updated Model 
SUSMP, each Copermittee shall update its local SUSMP to implement the 
requirements established pursuant to section D.1.d.(8)(a).  In addition to the 
requirements of section D.1.d.(8)(a), each Copermittee’s updated local 
SUSMP shall include the following: 
 
i. A requirement that each Priority Development Project use the criteria 

established pursuant to section D.1.d.(8)(a)v to demonstrate 
applicability and feasibility, or lack thereof, of implementation of the 
LID BMPs listed in section D.1.d.(4)(b). 

ii. A review process which verifies that all BMPs to be implemented will 
meet the designated siting, design, and maintenance criteria, and that 
each Priority Development Project is in compliance with all applicable 
SUSMP requirements. 

 
(9) Implementation Process 

 
As part of its local SUSMP, each Copermittee shall implement a process to verify 
compliance with SUSMP requirements.  The process shall identify at what point 
in the planning process Priority Development Projects will be required to meet 
SUSMP requirements.  The process shall also include identification of the roles 
and responsibilities of various municipal departments in implementing the 
SUSMP requirements, as well as any other measures necessary for the 
implementation of SUSMP requirements. 
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(10) Downstream Erosion 
 

As part of its local SUSMP, each Copermittee shall develop and apply criteria to 
Priority Development Projects so that runoff discharge rates, durations, and 
velocities from Priority Development Projects are controlled to maintain or 
reduce downstream erosion conditions and protect stream habitat.  Upon 
adoption of the Hydromodification Management Plan (HMP) by the Regional 
Board (section D.1.g), individual Copermittee criteria for control of downstream 
erosion shall be superseded by criteria identified in the HMP.  
 

(11) Waiver Provision 
 

(a) A Copermittee may provide for a project to be waived from the requirement 
of meeting numeric sizing criteria (sections D.1.d.(6)(c) or D.1.d.(8)(a)iii) if 
infeasibility can be established.  A waiver of infeasibility shall only be 
granted by a Copermittee when all available BMPs have been considered and 
rejected as infeasible.  Copermittees shall notify the Regional Board within 5 
days of each waiver issued and shall include the following information in the 
notification: 
 
i. Name of the person granting each waiver; 

ii. Name of developer receiving the waiver; 
iii. Site location; 
iv. Reason for waiver; and 
v. Description of BMPs required. 

 
(b) The Copermittees may collectively or individually develop a program to 

require project proponents who have received waivers to transfer the savings 
in cost, as determined by the Copermittee(s), to a storm water mitigation 
fund.  This program may be implemented by all Copermittees that issue 
waivers.  Funds may be used on projects to improve urban runoff quality 
within the watershed of the waived project.  The waiver mitigation program 
should, at a minimum, identify:   
 
i. The entity or entities that will manage the storm water mitigation fund 

(i.e., assume full responsibility for); 
ii. The range and types of acceptable projects for which mitigation funds 

may be expended; 
iii. The entity or entities that will assume full responsibility for each 

mitigation project including its successful completion; and 
iv. How the dollar amount of fund contributions will be determined. 

 
(12) Infiltration and Groundwater Protection 

 
To protect groundwater quality, each Copermittee shall apply restrictions to the 
use of treatment control BMPs that are designed to primarily function as 
centralized infiltration devices (such as large infiltration trenches and infiltration 
basins).  Such restrictions shall be designed so that the use of such infiltration 
treatment control BMPs shall not cause or contribute to an exceedance of 
groundwater quality objectives.  At a minimum, each treatment control BMP 
designed to primarily function as a centralized infiltration device shall meet the 
restrictions below, unless it is demonstrated that a restriction is not necessary to 
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protect groundwater quality.   The Copermittees may collectively or individually 
develop alternative restrictions on the use of treatment control BMPs which are 
designed to primarily function as centralized infiltration devices.  Alternative 
restrictions developed by the Copermittees can partially or wholly replace the 
restrictions listed below.  The restrictions are not intended to be applied to small 
infiltration systems dispersed throughout a development project.  

 
(a) Urban runoff shall undergo pretreatment such as sedimentation or filtration 

prior to infiltration; 
(b) All dry weather flows containing significant pollutant loads shall be diverted 

from infiltration devices; 
(c) Pollution prevention and source control BMPs shall be implemented at a 

level appropriate to protect groundwater quality at sites where infiltration 
treatment control BMPs are to be used; 

(d) Infiltration treatment control BMPs shall be adequately maintained so that 
they remove pollutants to the MEP; 

(e) The vertical distance from the base of any infiltration treatment control BMP 
to the seasonal high groundwater mark shall be at least 10 feet.  Where 
groundwater basins do not support beneficial uses, this vertical distance 
criteria may be reduced, provided groundwater quality is maintained; 

(f) The soil through which infiltration is to occur shall have physical and 
chemical characteristics (such as appropriate cation exchange capacity, 
organic content, clay content, and infiltration rate) which are adequate for 
proper infiltration durations and treatment of urban runoff for the protection 
of groundwater beneficial uses;   

(g) Infiltration treatment control BMPs shall not be used for areas of industrial or 
light industrial activity; areas subject to high vehicular traffic (25,000 or 
greater average daily traffic on main roadway or 15,000 or more average 
daily traffic on any intersecting roadway); automotive repair shops; car 
washes; fleet storage areas (bus, truck, etc.); nurseries6; and other high threat 
to water quality land uses and activities as designated by each Permittee; and 

(h) Infiltration treatment control BMPs shall be located a minimum of 100 feet 
horizontally from any water supply wells.      
 

e. TREATMENT CONTROL BMP MAINTENANCE TRACKING 
 
(1) Each Copermittee shall develop and utilize a watershed-based database to track 

and inventory approved treatment control BMPs and treatment control BMP 
maintenance within its jurisdiction.  At a minimum, the database shall include 
information on treatment control BMP type, location, watershed, date of 
construction, party responsible for maintenance, maintenance certifications or 
verifications, inspections, inspection findings, and corrective actions. 
 

(2) Each Copermittee shall develop and implement a program to verify that approved 
treatment control BMPs are operating effectively and have been adequately 
maintained.  At a minimum, the program shall include the following: 
 
(a) An annual inventory of all approved treatment control BMPs within the 

Copermittee’s jurisdiction.  The inventory shall also include all treatment 
control BMPs approved during the previous permit cycle. 

                                                 
6 Except with regard to treated nursery runoff or clean storm water runoff. 
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(b) The prioritization of all projects with approved treatment control BMPs into 
high, medium, and low priority categories.  At a minimum, projects with 
drainage insert treatment control BMPs shall be designated as at least a 
medium priority.  Prioritization of other projects with treatment control 
BMPs shall include consideration of treatment control BMP size, 
recommended maintenance frequency, likelihood of operational and 
maintenance issues, location, receiving water quality, and other pertinent 
factors. 

(c) 100% of projects with treatment control BMPs that are high priority shall be 
inspected by the Copermittee annually.  50% of projects with drainage insert 
treatment control BMPs shall be inspected by the Copermittee annually.  
Treatment control BMPs that are low priority shall be inspected as needed.  
All inspections shall verify effective operation and maintenance of the 
treatment control BMPs, as well as compliance with all ordinances, permits, 
and this Order.  A minimum of 20% of the total number of projects with 
approved treatment control BMPs, and a maximum of 200% of the average 
number of projects with treatment control BMPs approved per year, shall be 
inspected annually. 

(d) Requirement of annual verification of effective operation and maintenance of 
each approved treatment control BMP by the party responsible for the 
treatment control BMP maintenance.   
 

(3) Operation and maintenance verifications shall be required prior to each rainy 
season. 
 

(4) Inspections of high priority treatment control BMPs shall be conducted prior to 
each rainy season. 

 
f. BMP VERIFICATION 
 

Prior to occupancy of each Priority Development Project subject to SUSMP 
requirements, each Copermittee shall inspect the constructed LID, source control, and 
treatment control BMPs to verify that they have been constructed in compliance with 
all specifications, plans, permits, ordinances, and this Order.  This initial BMP 
verification inspection does not constitute an operation and maintenance inspection, 
as required above in section D.1.e.(2)(c). 
 

g. HYDROMODIFICATION - LIMITATIONS ON INCREASES OF RUNOFF DISCHARGE RATES 
AND DURATIONS7 

 
Each Copermittee shall collaborate with the other Copermittees to develop and 
implement a Hydromodification Management Plan (HMP) to manage increases in 
runoff discharge rates and durations from all Priority Development Projects, where 
such increased rates and durations are likely to cause increased erosion of channel 

                                                 
7 Updated SUSMP and hydromodification requirements shall apply to all priority projects or phases of 
priority projects which have not yet begun grading or construction activities at the time any updated 
SUSMP or hydromodification requirement commences.  If a Copermittee determines that lawful prior 
approval of a project exists, whereby application of an updated SUSMP or hydromodification requirement 
to the project is infeasible, the updated SUSMP or hydromodification requirement need not apply to the 
project.  Where feasible, the Copermittees shall utilize the SUSMP and hydromodification update periods 
to ensure that projects undergoing approval processes include application of the updated SUSMP and 
hydromodification requirements in their plans. 
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beds and banks, sediment pollutant generation, or other impacts to beneficial uses 
and stream habitat due to increased erosive force.  The HMP, once approved by the 
Regional Board, shall be incorporated into the local SUSMP and implemented by 
each Copermittee so that post-project runoff discharge rates and durations shall not 
exceed estimated pre-project discharge rates and durations where the increased 
discharge rates and durations will result in increased potential for erosion or other 
significant adverse impacts to beneficial uses, attributable to changes in the discharge 
rates and durations.   

 
(1) The HMP shall: 

 
(a) Identify a standard for channel segments which receive urban runoff 

discharges from Priority Development Projects.  The channel standard shall 
maintain the pre-project erosion and deposition characteristics of channel 
segments receiving urban runoff discharges from Priority Development 
Projects as necessary to maintain or improve the channel segments’ stability 
conditions.  

(b) Utilize continuous simulation of the entire rainfall record to identify a range 
of runoff flows8 for which Priority Development Project post-project runoff 
flow rates and durations shall not exceed pre-project runoff flow rates and 
durations, where the increased flow rates and durations will result in 
increased potential for erosion or other significant adverse impacts to 
beneficial uses, attributable to changes in the flow rates and durations.  The 
lower boundary of the range of runoff flows identified shall correspond with 
the critical channel flow that produces the critical shear stress that initiates 
channel bed movement or that erodes the toe of channel banks.  The 
identified range of runoff flows may be different for specific watersheds, 
channels, or channel reaches.   

(c) Require Priority Development Projects to implement hydrologic control 
measures so that Priority Development Projects’ post-project runoff flow 
rates and durations (1) do not exceed pre-project runoff flow rates and 
durations for the range of runoff flows identified under section D.1.g.(1)(b), 
where the increased flow rates and durations will result in increased potential 
for erosion or other significant adverse impacts to beneficial uses, 
attributable to changes in the flow rates and durations, and (2) do not result in 
channel conditions which do not meet the channel standard developed under 
section D.1.g.(1)(a) for channel segments downstream of Priority 
Development Project discharge points.  

(d) Include other performance criteria (numeric or otherwise) for Priority 
Development Projects as necessary to prevent urban runoff from the projects 
from increasing erosion of channel beds and banks, silt pollutant generation, 
or other impacts to beneficial uses and stream habitat due to increased 
erosive force. 

(e) Include a review of pertinent literature. 
(f) Include a protocol to evaluate potential hydrograph change impacts to 

downstream watercourses from Priority Development Projects. 
(g) Include a description of how the Copermittees will incorporate the HMP 

requirements into their local approval processes.  

                                                 
8 The identified range of runoff flows to be controlled should be expressed in terms of peak flow rates of 
rainfall events, such as “10% of the pre-project 2-year peak flow up to the pre-project 10-year peak flow.” 
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(h) Include criteria on selection and design of management practices and 
measures (such as detention, retention, and infiltration) to control flow rates 
and durations and address potential hydromodification impacts. 

(i) Include technical information supporting any standards and criteria proposed. 
(j) Include a description of inspections and maintenance to be conducted for 

management practices and measures to control flow rates and durations and 
address potential hydromodification impacts. 

(k) Include a description of pre- and post-project monitoring and other program 
evaluations to be conducted to assess the effectiveness of implementation of 
the HMP.  

(l) Include mechanisms for addressing cumulative impacts within a watershed 
on channel morphology. 

(m) Include information on evaluation of channel form and condition, including 
slope, discharge, vegetation, underlying geology, and other information, as 
appropriate. 
 

(2) The HMP may include implementation of planning measures (e.g., buffers and 
restoration activities, including revegetation, use of less-impacting facilities at 
the point(s) of discharge, etc.) to allow expected changes in stream channel cross 
sections, vegetation, and discharge rates, velocities, and/or durations without 
adverse impacts to  channel beneficial uses. Such measures shall not include 
utilization of non-naturally occurring hardscape materials such as concrete, 
riprap, gabions, etc. 
 

(3) Section D.1.g.(1)(c) does not apply to Development Projects where the project 
discharges stormwater runoff into channels or storm drains where the pre-
existing channel or storm drain conditions result in minimal potential for erosion 
or other impacts to beneficial uses.  Such situations may include discharges into 
channels that are concrete-lined or significantly hardened (e.g., with rip-rap, 
sackrete, etc.) downstream to their outfall in bays or the ocean; underground 
storm drains discharging to bays or the ocean; and construction of projects where 
the sub-watersheds below the projects’ discharge points are highly impervious 
(e.g., >70%) and the potential for single-project and/or cumulative impacts is 
minimal.  Specific criteria for identification of such situations shall be included 
as a part of the HMP.  However, plans to restore a channel reach may re-
introduce the applicability of HMP controls, and would need to be addressed in 
the HMP. 

 
(4) HMP Reporting 

 
The Copermittees shall collaborate to report on HMP development as required in 
section J.2.a of this Order. 
 

(5) HMP Implementation 
 

180 days after approval of the HMP by the Regional Board, each Copermittee 
shall incorporate into its local SUSMP and implement the HMP for all applicable 
Priority Development Projects.  Prior to approval of the HMP by the Regional 
Board, the early implementation of measures likely to be included in the HMP 
shall be encouraged by the Copermittees. 
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(6) Interim Hydromodification Criteria for Projects Disturbing 50 Acres or More 
 

Within 365 days of adoption of this Order, the Copermittees shall collectively 
identify an interim range of runoff flow rates for which Priority Development 
Project post-project runoff flow rates and durations shall not exceed pre-project 
runoff flow rates and durations (Interim Hydromodification Criteria), where the 
increased discharge flow rates and durations will result in increased potential for 
erosion or other significant adverse impacts to beneficial uses, attributable to 
changes in flow rates and durations.  Development of the Interim 
Hydromodification Criteria shall include identification of methods to be used by 
Priority Development Projects to exhibit compliance with the criteria, including 
continuous simulation of the entire rainfall record.  Starting 365 days after 
adoption of this Order and until the final Hydromodification Management Plan 
standard and criteria are implemented, each Copermittee shall require Priority 
Development Projects disturbing 50 acres or more to implement hydrologic 
controls to manage post-project runoff flow rates and durations as required by the 
Interim Hydromodification Criteria.  Development Projects disturbing 50 acres or 
more are exempt from this requirement when: 
 
(a) The project would discharge into channels that are concrete-lined or 

significantly hardened (e.g., with rip-rap, sackcrete, etc.) downstream to their 
outfall in bays or the ocean; 

(b) The project would discharge into underground storm drains discharging 
directly to bays or the ocean; or 

(c) The project would discharge to a channel where the watershed areas below 
the project’s discharge points are highly impervious (e.g. >70%). 
 

h. ENFORCEMENT OF DEVELOPMENT SITES 
 

Each Copermittee shall enforce its storm water ordinance for all Development 
Projects and at all development sites as necessary to maintain compliance with this 
Order.  Copermittee ordinances or other regulatory mechanisms shall include 
appropriate sanctions to achieve compliance.  Sanctions shall include the following 
or their equivalent:  Non-monetary penalties, fines, bonding requirements, and/or 
permit or occupancy denials for non-compliance. 

 
2. Construction Component 

 
Each Copermittee shall implement a construction program which meets the requirements 
of this section, reduces construction site discharges of pollutants from the MS4 to the 
MEP, and prevents construction site discharges from the MS4 from causing or 
contributing to a violation of water quality standards. 
 
a. ORDINANCE UPDATE AND APPROVAL PROCESS 

 
(1) Within 365 days of adoption of this Order, each Copermittee shall review and 

update its grading ordinances and other ordinances as necessary to achieve full 
compliance with this Order, including requirements for the implementation of all 
designated BMPs and other measures. 

 
(2) Prior to approval and issuance of local construction and grading permits, each 

Copermittee shall: 
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(a) Require all individual proposed construction sites to implement designated 

BMPs and other measures so that pollutants discharged from the site will be 
reduced to the maximum extent practicable and will not cause or contribute 
to a violation of water quality standards. 

(b) Prior to permit issuance, require and review the project proponent’s storm 
water management plan to verify compliance with their grading ordinance, 
other ordinances, and this Order. 

(c) Verify that project proponents subject to California’s statewide General 
NPDES Permit for Storm Water Discharges Associated With Construction 
Activities, (hereinafter General Construction Permit), have existing coverage 
under the General Construction Permit. 

 
b. SOURCE IDENTIFICATION 
 

Each Copermittee shall maintain and update monthly a watershed based inventory of 
all construction sites within its jurisdiction.  The use of an automated database 
system, such as Geographical Information System (GIS) is highly recommended. 
 

c. BMP IMPLEMENTATION 
 

(1)  Each Copermittee shall designate a minimum set of BMPs and other measures to 
be implemented at construction sites.  The designated minimum set of BMPs 
shall include, at a minimum: 

 
(a) General Site Management 

 
i. Pollution prevention, where appropriate. 

ii. Development and implementation of a storm water management plan. 
iii. Minimization of areas that are cleared and graded to only the portion of 

the site that is necessary for construction; 
iv. Minimization of exposure time of disturbed soil areas; 
v. Minimization of grading during the wet season and correlation of grading 

with seasonal dry weather periods to the extent feasible. 
vi. Limitation of grading to a maximum disturbed area as determined by 

each Copermittee before either temporary or permanent erosion controls 
are implemented to prevent storm water pollution. The Copermittee has 
the option of temporarily increasing the size of disturbed soil areas by a 
set amount beyond the maximum, if the individual site is in compliance 
with applicable storm water regulations and the site has adequate control 
practices implemented to prevent storm water pollution. 

vii. Temporary stabilization and reseeding of disturbed soil areas as rapidly 
as feasible; 

viii. Preservation of natural hydrologic features where feasible; 
ix. Preservation of riparian buffers and corridors where feasible; 
x. Maintenance of all BMPs, until removed; and 

xi. Retention, reduction, and proper management of all pollutant discharges 
on site to the MEP standard. 
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(b)  Erosion and Sediment Controls 
 

i. Erosion prevention, to be used as the most important measure for 
keeping sediment on site during construction, but never as the single 
method; 

ii. Sediment controls, to be used as a supplement to erosion prevention for 
keeping sediment on-site during construction; 

iii. Slope stabilization on all inactive slopes during the rainy season and 
during rain events in the dry season; 

iv. Slope stabilization on all active slopes during rain events regardless of 
the season; and 

v. Permanent revegetation or landscaping as early as feasible. 
 

(2)  Each Copermittee shall require implementation of advanced treatment for 
sediment at construction sites that are determined by the Copermittee to be an 
exceptional threat to water quality. In evaluating the threat to water quality, the 
following factors shall be considered by the Copermittee:  

 
(a)  Soil erosion potential or soil type; 
(b)  The site’s slopes; 
(c)  Project size and type; 
(d)  Sensitivity of receiving water bodies; 
(e)  Proximity to receiving water bodies; 
(f)  Non-storm water discharges; 
(g)  Ineffectiveness of other BMPs; and 
(h)  Any other relevant factors. 

 
(3) Each Copermittee shall implement, or require the implementation of, the 

designated minimum BMPs and any additional measures necessary to comply 
with this Order at each construction site within its jurisdiction year round.  
However, BMP implementation requirements can vary based on wet and dry 
seasons.  Dry season BMP implementation must plan for and address rain events 
that may occur during the dry season. 
 

(4) Each Copermittee shall implement, or require implementation of, additional 
controls for construction sites tributary to CWA section 303(d) water body 
segments impaired for sediment as necessary to comply with this Order.  Each 
Copermittee shall implement, or require implementation of, additional controls 
for construction sites within or adjacent to or discharging directly to coastal 
lagoons or other receiving waters within environmentally sensitive areas (as 
defined in section Attachment C of this Order) as necessary to comply with this 
Order. 
 

d. INSPECTION OF CONSTRUCTION SITES 
 

Each Copermittee shall conduct construction site inspections for compliance with its 
local ordinances (grading, storm water, etc.), permits (construction, grading, etc.), 
and this Order. 
 
(1) During the wet season, each Copermittee shall inspect at least biweekly (every 

two weeks), all construction sites within its jurisdiction meeting the following 
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criteria:  
 
(a) All sites 50 acres or more in size and grading will occur during the wet 

season;  
(b) All sites 1 acre or more, and tributary to a CWA section 303(d) water body 

segment impaired for sediment or within or directly adjacent to or 
discharging directly to a receiving water within an ESA; and 

(c) Other sites determined by the Copermittees or the Regional Board as a 
significant threat to water quality.  In evaluating threat to water quality, the 
following factors shall be considered:  

 
i. soil erosion potential;  

ii. site slope;  
iii. project size and type;  
iv. sensitivity of receiving water bodies;  
v. proximity to receiving water bodies;  

vi. non-storm water discharges;  
vii. past record of non-compliance by the operators of the construction site; 

and  
viii. any other relevant factors. 

 
(2) During the wet season, each Copermittee shall inspect at least monthly, all 

construction sites with one acre or more of soil disturbance not meeting the 
criteria specified above in section D.2.c.(1).  
 

(3) During the wet season, each Copermittee shall inspect as needed, construction 
sites less than 1 acre in size.   
 

(4) Each Copermittee shall inspect all construction sites as needed during the dry 
season.   
 

(5) Based upon site inspection findings, each Copermittee shall implement all 
follow-up actions (i.e., reinspection, enforcement) necessary to comply with this 
Order. 
 

(6) Inspections of construction sites shall include, but not be limited to: 
 
(a) Check for coverage under the General Construction Permit (Notice of Intent 

(NOI) and/or Waste Discharge Identification No.) during initial inspections; 
(b) Assessment of compliance with Permittee ordinances and permits related to 

urban runoff, including the implementation and maintenance of designated 
minimum BMPs; 

(c) Assessment of BMP effectiveness; 
(d) Visual observations for non-storm water discharges, potential illicit 

connections, and potential discharge of pollutants in storm water runoff;  
(e) Education and outreach on storm water pollution prevention, as needed; and 
(f) Creation of a written or electronic inspection report. 

 
(7) The Copermittees shall track the number of inspections for the inventoried 

construction sites throughout the reporting period to verify that the sites are 
inspected at the minimum frequencies required.     
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e. ENFORCEMENT OF CONSTRUCTION SITES 
 
Each Copermittee shall develop and implement an escalating enforcement process 
that achieves prompt corrective actions at construction sites for violations of the 
Copermittee’s water quality protection permit requirements and ordinances.  This 
enforcement process shall include authorizing the Copermittee’s construction site 
inspectors to take immediate enforcement actions when appropriate and necessary.  
The enforcement process shall include appropriate sanctions such as stop work 
orders, non-monetary penalties, fines, bonding requirements, and/or permit denials 
for non-compliance. 
 

f. REPORTING OF NON-COMPLIANT SITES 
 

In addition to the notification requirements in section 5(e) of Attachment B, each 
Copermittee shall notify the Regional Board when the Copermittee issues a stop 
work order or other high level enforcement to a construction site in their jurisdiction 
as a result of storm water violations. 

 
3. Existing Development Component 

 
a. MUNICIPAL 

 
Each Copermittee shall implement a municipal program which meets the 
requirements of this section, reduces municipal discharges of pollutants from the 
MS4 to the MEP, and prevents municipal discharges from the MS4 from causing or 
contributing to a violation of water quality standards. 

 
(1) Source Identification 

 
Each Copermittee shall annually update a watershed based inventory of 
municipal areas and activities.  The inventory shall include the name, address (if 
applicable), and a description of the area/activity, which  pollutants are 
potentially generated by the area/activity, and identification of whether the 
area/activity is tributary to a  CWA section 303(d) water body segment and 
generates pollutants for which the water body segment is impaired.  The use of 
an automated database system, such as Geographical Information System (GIS) 
is highly recommended when applicable, but not required. 

 
(2) BMP Implementation 

 
(a) Each Copermittee shall implement pollution prevention methods in its 

municipal program and shall require their use by appropriate municipal 
departments and personnel, where appropriate. 
 

(b) Each Copermittee shall designate a minimum set of BMPs for all municipal 
areas and activities.  The designated minimum BMPs for municipal areas and 
activities shall be area or activity specific as appropriate.   
 

(c) Each Copermittee shall implement, or require the implementation of, the 
designated minimum BMPs and any additional measures necessary to 
comply with this Order for each municipal area or activity within its 
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jurisdiction.   
 

(d) Each Copermittee shall evaluate existing flood control devices to determine 
if retrofitting the device to provide additional pollutant removal from urban 
runoff is feasible.  When conducting flood control device retrofit projects, 
each Copermittee shall incorporate permanent pollutant removal measures 
into the projects, where feasible.   

 
(e) Each Copermittee shall implement, or require implementation of, any 

additional controls for municipal areas and activities tributary to CWA 
section 303(d) impaired water body segments (where an area or activity 
generates pollutants for which the water body segment is impaired) as 
necessary to comply with this Order.  Each Copermittee shall implement, or 
require implementation of, additional controls for municipal areas and 
activities within or directly adjacent to or discharging directly to coastal 
lagoons or other receiving waters within environmentally sensitive areas (as 
defined in Attachment C of this Order) as necessary to comply with this 
Order. 
 

(f) Each Copermittee shall implement, or require implementation of, additional 
controls for special events within their jurisdiction that are expected to 
generate significant trash and litter.  Controls to consider shall include: 
 
i. Temporary screens on catch basins and storm drain inlets; 

ii. Temporary fencing to prevent windblown trash from entering adjacent 
water bodies and MS4 channels; 

iii. Proper management of trash and litter; 
iv. Catch basin cleaning following the special event and prior to an 

anticipated rain event; 
v. Street sweeping of roads, streets, highways and parking facilities 

following the special event; and 
vi. Other equivalent controls. 

 
(3) Operation and Maintenance of Municipal Separate Storm Sewer System and 

Structural Controls 
 
(a) Each Copermittee shall implement a schedule of inspection and maintenance 

activities to verify proper operation of all municipal structural treatment 
controls designed to reduce pollutant discharges to or from its MS4s and 
related drainage structures. 
 

(b) Each Copermittee shall implement a schedule of maintenance activities for 
the MS4 and MS4 facilities (catch basins, storm drain inlets, open channels, 
etc).  The maintenance activities shall, at a minimum, include: 
 
i. Inspection at least once a year between May 1 and September 30 of each 

year for all MS4 facilities that receive or collect high volumes of trash 
and debris.  All other MS4 facilities shall be inspected at least annually 
throughout the year.   

ii. Following two years of inspections, any MS4 facility that requires 
inspection and cleaning less than annually may be inspected as needed, 
but not less that every other year.   
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iii. Any catch basin or storm drain inlet that has accumulated trash and 
debris greater than 33% of design capacity shall be cleaned in a timely 
manner.  Any MS4 facility that is designed to be self cleaning shall be 
cleaned of any accumulated trash and debris immediately.  Open 
channels shall be cleaned of observed anthropogenic litter in a timely 
manner.   

iv. Record keeping of the maintenance and cleaning activities including  the 
overall quantity of waste removed. 

v. Proper disposal of waste removed pursuant to applicable laws. 
vi. Measures to eliminate waste discharges during MS4 maintenance and 

cleaning activities. 
 

(4) Management of Pesticides, Herbicides, and Fertilizers 
 

The Copermittees shall implement BMPs to reduce the contribution of pollutants 
associated with the application, storage, and disposal of pesticides, herbicides 
and fertilizers from municipal areas and activities to MS4s.  Important municipal 
areas and activities include municipal facilities, public rights-of-way, parks, 
recreational facilities, golf courses, cemeteries, botanical or zoological gardens 
and exhibits, landscaped areas, etc.   
 
Such BMPs shall include, at a minimum: (1) educational activities, permits, 
certifications and other measures for municipal applicators and distributors; (2) 
integrated pest management measures that rely on non-chemical solutions; (3) the 
use of native vegetation; (4) schedules for irrigation and chemical application; 
and (5) the collection and proper disposal of unused pesticides, herbicides, and 
fertilizers. 
 

(5) Sweeping of  Municipal Areas 
 

Each Copermittee shall implement a program to sweep improved (possessing a 
curb and gutter) municipal roads, streets, highways, and parking facilities.  The 
program shall include the following measures: 
 
(a) Roads, streets, highways, and parking facilities identified as consistently 

generating the highest volumes of trash and/or debris shall be swept at least 
two times per month. 
 

(b) Roads, streets, highways, and parking facilities identified as consistently 
generating moderate volumes of trash and/or debris shall be swept at least 
monthly. 
 

(c) Roads, streets, highways, and parking facilities identified as generating low 
volumes of trash and/or debris shall be swept as necessary, but no less than 
once per year. 

 
(6) Infiltration From Sanitary Sewer to MS4/Provide Preventive Maintenance of 

Both 
 

Each Copermittee shall implement controls and measures to prevent and 
eliminate infiltration of seepage from municipal sanitary sewers to MS4s through 
thorough, routine preventive maintenance of the MS4.  Each Copermittee that 
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operates both a municipal sanitary sewer system and a MS4 shall implement 
controls and measures to prevent and eliminate infiltration of seepage from the 
municipal sanitary sewers to the MS4s that shall include overall sanitary sewer 
and MS4 surveys and thorough, routine preventive maintenance of both. 

 
(7) Inspection of Municipal Areas and Activities 

 
(a) At a minimum, each Copermittee shall inspect the following high priority 

municipal areas and activities annually: 
 

i. Roads, Streets, Highways, and Parking Facilities. 
ii. Flood Management Projects and Flood Control Devices. 

iii. Areas and activities tributary to a C WA section 303(d) impaired water 
body segment, where an area or activity generates pollutants for which 
the water body segment is impaired.  Areas and activities within or 
adjacent to or discharging directly to coastal lagoons or other receiving 
waters within environmentally sensitive areas (as defined in Attachment 
C of this Order).  

iv. Municipal Facilities. 
[1] Active or closed municipal landfills; 
[2] Publicly owned treatment works (including water and wastewater 

treatment plants) and sanitary sewage collection systems; 
[3] Solid waste transfer facilities; 
[4] Land application sites; 
[5] Corporate yards including maintenance and storage yards for 

materials, waste, equipment and vehicles; and 
[6] Household hazardous waste collection facilities. 

v. Municipal airfields. 
vi. Parks and recreation facilities. 

vii. Special event venues following special events (festivals, sporting events, 
etc.) 

viii. Power washing. 
ix. Other municipal areas and activities that the Copermittee determines may 

contribute a significant pollutant load to the MS4. 
 

(b) Other municipal areas and activities shall be inspected as needed. 
 

(c) Based upon site inspection findings, each Copermittee shall implement all 
follow-up actions necessary to comply with this Order. 

 
(8) Enforcement of Municipal Areas and Activities 

 
Each Copermittee shall enforce its storm water ordinance for all municipal areas 
and activities as necessary to maintain compliance with this Order. 

 
b. INDUSTRIAL AND COMMERCIAL 

 
Each Copermittee shall implement an industrial and commercial program which 
meets the requirements of this section, reduces industrial and commercial discharges 
of pollutants from the MS4 to the MEP, and prevents industrial and commercial 
discharges from the MS4 from causing or contributing to a violation of water quality 
standards. 
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(1) Source Identification 

 
Each Copermittee shall annually update a watershed-based inventory of all 
industrial and commercial sites/sources within its jurisdiction (regardless of 
ownership) that could contribute a significant pollutant load to the MS4.  The 
inventory shall include the following minimum information for each industrial 
and commercial site/source: name; address; pollutants potentially generated by 
the site/source (and identification of whether the site/source is tributary to a  
Clean Water Act section 303(d) water body segment and generates pollutants for 
which the water body segment is impaired); and a narrative description including 
SIC codes which best reflects the principal products or services provided by each 
facility.  The use of an automated database system, such as Geographical 
Information System (GIS) is highly recommended. 

 
At a minimum, the following sites/sources shall be included in the inventory: 

 
(a) Commercial Sites/Sources: 

 
i. Automobile repair, maintenance, fueling, or cleaning; 

ii. Airplane repair, maintenance, fueling, or cleaning; 
iii. Boat repair, maintenance, fueling, or cleaning; 
iv. Equipment repair, maintenance, fueling, or cleaning; 
v. Automobile and other vehicle body repair or painting; 

vi. Mobile automobile or other vehicle washing; 
vii. Automobile (or other vehicle) parking lots and storage facilities; 

viii. Retail or wholesale fueling; 
ix. Pest control services; 
x. Eating or drinking establishments, including food markets; 

xi. Mobile carpet, drape or furniture cleaning; 
xii. Cement mixing or cutting;  

xiii. Masonry; 
xiv. Painting and coating; 
xv. Botanical or zoological gardens and exhibits; 

xvi. Landscaping; 
xvii. Nurseries and greenhouses; 

xviii. Golf courses, parks and other recreational areas/facilities; 
xix. Cemeteries; 
xx. Pool and fountain cleaning; 

xxi. Marinas;  
xxii. Portable sanitary services; 

xxiii. Building material retailers and storage; 
xxiv. Animal facilities; and 
xxv. Power washing services. 

 
(b) Industrial Sites/Sources: 

 
i. Industrial Facilities, as defined at 40 CFR § 122.26(b)(14), including 

those subject to the General Industrial Permit or other individual NPDES 
permit;  

ii. Operating and closed landfills; 
iii. Facilities subject to SARA Title III; and 
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iv. Hazardous waste treatment, disposal, storage and recovery facilities. 
 

(c) All other commercial or industrial sites/sources tributary to a CWA Section 
303(d) impaired water body segment, where the site/source generates 
pollutants for which the water body segment is impaired.  All other 
commercial or industrial sites/sources within or directly adjacent to or 
discharging directly to coastal lagoons or other receiving waters within 
environmentally sensitive areas (as defined in Attachment C of this Order). 
 

(d) All other commercial or industrial sites/sources that the Copermittee 
determines may contribute a significant pollutant load to the MS4. 

 
(2) BMP Implementation 

 
(a) Each Copermittee shall require the use of pollution prevention methods by 

industrial and commercial sites/sources, where appropriate. 
 

(b) Each Copermittee shall designate a minimum set of BMPs for all industrial 
and commercial sites/sources.  The designated minimum BMPs shall be 
specific to facility types and pollutant generating activities, as appropriate.   
 

(c) Within the first three years of implementation of the updated Jurisdictional 
Urban Runoff Management Program, each Copermittee shall notify the 
owner/operator of each inventoried industrial and commercial site/source of 
the BMP requirements applicable to the site/source.   

 
(d) Each Copermittee shall implement, or require the implementation of, the 

designated minimum BMPs and any additional measures necessary to 
comply with this Order at each industrial and commercial site/source within 
its jurisdiction.   

 
(e) Each Copermittee shall implement, or require implementation of, additional 

controls for industrial and commercial sites/sources tributary to CWA section 
303(d) impaired water body segments (where a site/source generates 
pollutants for which the water body segment is impaired) as necessary to 
comply with this Order.  Each Copermittee shall implement, or require 
implementation of, additional controls for industrial and commercial 
sites/sources within or directly adjacent to or discharging directly to coastal 
lagoons or other receiving waters within environmentally sensitive areas (as 
defined in Attachment C of this Order) as necessary to comply with this 
Order. 
 

(3) Inspection of Industrial and Commercial Sites/Sources 
 
(a) Each Copermittee shall conduct industrial and commercial site inspections 

for compliance with its ordinances, permits, and this Order.  Inspections shall 
include but not be limited to: 
 
i. Review of BMP implementation plans, if the site uses or is required to 

use such a plan;  
ii. Review of facility monitoring data, if the site monitors its runoff;  
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iii. Check for coverage under the General Industrial Permit (Notice of 
Intent (NOI) and/or Waste Discharge Identification No.), if applicable; 

iv. Assessment of compliance with Copermittee ordinances and permits 
related to urban runoff; 

v. Assessment of BMP implementation, maintenance and effectiveness; 
vi. Visual observations for non-storm water discharges, potential illicit 

connections, and potential discharge of pollutants in storm water 
runoff; and 

vii. Education and training on storm water pollution prevention, as 
conditions warrant. 
 

(b) At a minimum, 50% of all sites (excluding mobile sources) determined to 
pose a high threat to water quality shall be inspected in the first year of 
implementation of the updated Jurisdictional Urban Runoff Management 
Program, regardless of whether this exceeds the number of inspections 
required in section D.3.b.(3)(c).  This requirement shall increase to 100% of 
the sites in the second year, and 100% annually thereafter.  In any year that 
the total number of required inspection per section D.3.b.(3)(c) exceeds the 
number of high threat to water quality sites, all high threat to water quality 
sites shall be inspected.  In evaluating threat to water quality, each 
Copermittee shall address, at a minimum, the following: 
 
i. Type of activity (SIC code); 

ii. Materials used at the facility; 
iii. Wastes generated; 
iv. Pollutant discharge potential; 
v. Non-storm water discharges; 

vi. Size of facility; 
vii. Proximity to receiving water bodies; 

viii. Sensitivity of receiving water bodies; 
ix. Whether the facility is subject to the General Industrial Permit or an 

individual NPDES permit; 
x. Whether the facility has filed a No Exposure Certification/Notice of 

Non-Applicability; 
xi. Facility design; 

xii. Total area of the site, area of the site where industrial or commercial 
activities occur, and area of the site exposed to rainfall and runoff;  

xiii. The facility’s compliance history; and 
xiv. Any other relevant factors. 

 
(c) At a minimum, 20% of the sites inventoried as required in section D.3.b.(1) 

above (excluding mobile sources) shall be inspected in the first year of 
implementation of the updated Jurisdictional Urban Runoff Management 
Program.  This requirement shall increase to 25% of the sites in the second 
year, and 25% annually thereafter.   

  
(d) Each Copermittee may develop and implement a third party inspection 

program for verifying industrial and commercial site/source compliance with 
its ordinances, permits, and this Order.  The third party inspections can 
satisfy up to 30% of the inspection requirements in section D.3.b(3)(c), with 
the Copermittee having to fulfill the remaining required inspections.  To the 
extent that third party inspections are conducted to fulfill the requirements of 
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section D.3.b(3)(c), the Copermittee will be responsible for the inspection of 
an additional site for every three sites inspected by a third party.  The 
additional inspections may be conducted by the Copermittee or a third party 
inspector.  The Copermittees third party inspection program must include the 
following: 
 
i.  A description of facility types proposed to be inspected by third 

parties, including SIC codes; 
ii. A third party inspector certification program; 

iii. The inspection requirements described in section D.3.b.(3)(a); 
iv. Inspection form templates for third party inspector use; 
v. Photo documentation of potential storm water violations identified 

during the third party inspection;  
vi. An annual Copermittee audit of random, representative sites that were 

inspected by a third party;  
vii.  An annual Copermittee audit of random, representative third party 

inspectors; 
viii. Reporting to the Copermittee of identified significant potential 

violations within 24 hours of the third party inspection; 
ix. Reporting to the Copermittee of all inspection findings within one 

week of the inspection being conducted; and 
x. Copermittee follow-up and/or enforcement actions for identified 

potential storm water violations within 2 business days of the 
inspection or potential violation report receipt. 
 

(e) Based upon site inspection findings, each Copermittee shall implement all 
follow-up actions and enforcement necessary to comply with this Order. 
 

(f) To the extent that the Regional Board has conducted an inspection of an 
industrial site during a particular year, the requirement for the responsible 
Copermittee to inspect this facility during the same year will be satisfied. 
 

(g) The Copermittees shall track the number of inspections for the inventoried 
industrial and commercial sites/sources throughout the reporting period to 
verify that the sites/sources are inspected at the minimum frequencies listed 
in sections D.3.b.(3)(b) and D.3.b.(3)(c). 
 

(4) Regulation of Mobile Businesses 
 
(a) Each Copermittee shall develop and implement a program to reduce the 

discharge of pollutants from mobile businesses to the MEP.  Each 
Copermittee shall keep as part of their inventory (section D.3.b.(1) above), a 
listing of mobile businesses known to operate within its jurisdiction.  The 
program shall include: 
 
i. Development and implementation of minimum standards and BMPs to 

be required for each of the various types of mobile businesses. 
ii. Development and implementation of an enforcement strategy which 

specifically addresses the unique characteristics of mobile businesses. 
iii. Notification of those mobile businesses known to operate within the 

Copermittee’s jurisdiction of the minimum standards and BMP 
requirements and local ordinances.   
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iv. Development and implementation of an outreach and education strategy. 
v. Inspection of mobile businesses as needed. 

 
(b) If they choose to, the Copermittees may cooperate in developing and 

implementing their programs for mobile businesses, including sharing of 
mobile business inventories, BMP requirements, enforcement action 
information, and education. 
 

(5) Enforcement of Industrial and Commercial Sites/Sources 
 
Each Copermittee shall enforce its storm water ordinance for all industrial and 
commercial sites/sources as necessary to maintain compliance with this Order. 
Copermittee ordinances or other regulatory mechanisms shall include appropriate 
sanctions to achieve compliance.  Sanctions shall include the following or their 
equivalent:  Non-monetary penalties, fines, bonding requirements, and/or permit 
denials for non-compliance. 
 

(6) Reporting of Industrial Non-Filers 
 

As part of each Annual Report, each Copermittee shall report a list of industrial 
sites, including the name, address, and SIC code, that may require coverage 
under the General Industrial Permit for which a NOI has not been filed. 
 

c. RESIDENTIAL 
 

Each Copermittee shall implement a residential program which meets the 
requirements of this section, reduces residential discharges of pollutants from the 
MS4 to the MEP, and prevents residential discharges from the MS4 from causing or 
contributing to a violation of water quality standards. 

 
(1) Threat to Water Quality Prioritization  

 
Each Copermittee shall identify high threat to water quality residential areas and 
activities.  At a minimum, these shall include:   
 
(a) Automobile repair, maintenance, washing, and parking; 
(b) Home and garden care activities and product use (pesticides, herbicides, and 

fertilizers); 
(c) Disposal of trash, pet waste, green waste, and household hazardous waste 

(e.g., paints, cleaning products); 
(d) Any other residential source that the Copermittee determines may contribute 

a significant pollutant load to the MS4;  
(e) Any residential areas tributary to a CWA section 303(d) impaired water 

body, where the residence generates pollutants for which the water body is 
impaired; and 

(f) Any residential areas within or directly adjacent to or discharging directly to 
a coastal lagoon or other receiving waters within an environmentally 
sensitive area (as defined in Attachment C of this Order). 
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(2) BMP Implementation  
 

(a) Each Copermittee shall designate minimum BMPs for high threat to water 
quality residential areas and activities.  The designated minimum BMPs for 
high threat to water quality municipal areas and activities shall be area or 
activity specific.  

(b) Each Copermittee shall encourage the use of pollution prevention methods 
by residents, where appropriate. 

(c) Each Copermittee shall facilitate the proper management and disposal of 
used oil, toxic materials, and other household hazardous wastes.  Such 
facilitation shall include educational activities, public information activities, 
and establishment of collection sites operated by the Copermittee or a private 
entity.  Curbside collection of household hazardous wastes is encouraged. 

(d) Each Copermittee shall implement, or require implementation of, the 
designated minimum BMPs and any additional measures necessary to 
comply with this Order for high threat to water quality residential areas and 
activities.   

(e) Each Copermittee shall implement, or require implementation of, BMPs for 
residential areas and activities that have not been designated a high threat to 
water quality, as necessary. 

(f) Each Copermittee shall implement, or require implementation of, any 
additional controls for residential areas and activities tributary to CWA 
section 303(d) impaired water body segments (where a residential area or 
activity generates pollutants for which the water body segment is impaired) 
as necessary to comply with this Order.  Each Copermittee shall implement, 
or require implementation of, additional controls for residential areas within 
or directly adjacent to or discharging directly to coastal lagoons or other 
receiving waters within environmentally sensitive areas (as defined in section 
Attachment C of this Order) as necessary to comply with this Order. 

 
(3) Enforcement of Residential Areas and Activities  

 
Each Copermittee shall enforce its storm water ordinance for all residential areas 
and activities as necessary to maintain compliance with this Order. 
 

(4) Evaluation of Oversight of Residential Areas and Activities 
 
The Copermittees are encouraged to individually or collectively evaluate their 
methods used for oversight of residential areas and activities, including 
assessment of inspections of residential areas and activities.  The evaluation 
should consider various oversight and inspection approaches to identify an 
effective and appropriate oversight and inspection approach for residential areas 
and activities.  

 
(5) Regional Residential Education Program 

 
Each Copermittee shall collaborate with the other Copermittees to develop and 
implement the Regional Residential Education Program required in section F.1 of 
this Order.  
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4. Illicit Discharge Detection and Elimination Component 
 

Each Copermittee shall implement an Illicit Discharge Detection and Elimination 
program which meets the requirements of this section and actively seeks and eliminates 
illicit discharges and connections.   

 
a. ILLICIT DISCHARGES AND CONNECTIONS 

 
Each Copermittee shall implement a program to actively seek and eliminate illicit 
discharges and connections into its MS4.  The program shall include utilization of 
appropriate municipal personnel to assist in identifying illicit discharges and 
connections during their daily activities.  The program shall address all types of illicit 
discharges and connections excluding those non-storm water discharges not 
prohibited by the Copermittee in accordance with section B of this Order. 

 
b. DEVELOP/MAINTAIN MS4 MAP 

 
Each Copermittee shall develop and/or update its labeled map of its entire MS4 and 
the corresponding drainage areas within its jurisdiction.  The use of a GIS is highly 
recommended.  The accuracy of the MS4 map shall be confirmed during dry weather 
field screening and analytical monitoring and shall be updated at least annually.   

 
c. DRY WEATHER FIELD SCREENING AND ANALYTICAL MONITORING 

 
Each Copermittee shall conduct dry weather field screening and analytical 
monitoring of MS4 outfalls and other portions of its MS4 within its jurisdiction to 
detect illicit discharges and connections in accordance with Receiving Waters and 
Urban Runoff Monitoring and Reporting Program No. R9-2007-0001.  

 
d. INVESTIGATION/INSPECTION AND FOLLOW-UP 

 
(1) Each Copermittee shall investigate and inspect any portion of the MS4 that, 

based on visual observations, dry weather field screening and analytical 
monitoring results, or other appropriate information, indicates a reasonable 
potential for illicit discharges, illicit connections, or other sources of non-storm 
water (including non-prohibited discharge(s) identified in section B of this 
Order).  Each Copermittee shall develop/update and utilize numeric criteria 
action levels (or other actions level criteria where appropriate) to determine when 
follow-up investigations will be performed.  
 

(2) Within two business days of receiving dry weather field screening results that 
exceed action levels, the Copermittees shall either conduct an investigation to 
identify the source of the discharge or provide the rationale for why the discharge 
does not pose a threat to water quality and does not need further investigation.  
Within two business days, where applicable, of receiving analytical laboratory 
results that exceed action levels, the Copermittees shall either conduct an 
investigation to identify the source of the discharge or provide the rationale for 
why the discharge does not pose a threat to water quality and does not need 
further investigation.  Obvious illicit discharges (i.e. color, odor, or significant 
exceedances of action levels) shall be investigated immediately.   
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e. ELIMINATION OF ILLICIT DISCHARGES AND CONNECTIONS  
 

Each Copermittee shall take immediate action to eliminate all detected illicit 
discharges, illicit discharge sources, and illicit connections as soon as possible after 
detection. Elimination measures may include an escalating series of enforcement 
actions for those illicit discharges that are not a serious threat to public health or the 
environment. Illicit discharges that pose a serious threat to the public's health or the 
environment must be eliminated immediately. 

 
f. ENFORCE ORDINANCES 

 
Each Copermittee shall implement and enforce its ordinances, orders, or other legal 
authority to prevent illicit discharges and connections to its MS4.  Each Copermittee 
shall also implement and enforce its ordinance, orders, or other legal authority to 
eliminate detected illicit discharges and connections to it MS4. 

 
g. PREVENT AND RESPOND TO SEWAGE SPILLS (INCLUDING FROM PRIVATE LATERALS 

AND FAILING SEPTIC SYSTEMS) AND OTHER SPILLS  
 

Each Copermittee shall prevent, respond to, contain and clean up all sewage and 
other spills that may discharge into its MS4 from any source (including private 
laterals and failing septic systems).  Spill response teams shall prevent entry of spills 
into the MS4 and contamination of surface water, ground water and soil to the 
maximum extent practicable.  Each Copermittee shall coordinate spill prevention, 
containment and response activities throughout all appropriate departments, programs 
and agencies so that maximum water quality protection is available at all times.  

 
Each Copermittee shall develop and implement a mechanism whereby it is notified of 
all sewage spills from private laterals and failing septic systems into its MS4.  Each 
Copermittee shall prevent, respond to, contain and clean up sewage from any such 
notification.  

  
h. FACILITATE PUBLIC REPORTING OF ILLICIT DISCHARGES AND CONNECTIONS - 

PUBLIC HOTLINE 
 

Each Copermittee shall promote, publicize and facilitate public reporting of illicit 
discharges or water quality impacts associated with discharges into or from MS4s.  
Each Copermittee shall facilitate public reporting through development and operation 
of a public hotline.  Public hotlines can be Copermittee-specific or shared by 
Copermittees.  All storm water hotlines shall be capable of receiving reports in both 
English and Spanish 24 hours per day / seven days per week.  Copermittees shall 
respond to and resolve each reported incident in a timely manner. All reported 
incidents, and how each was resolved, shall be summarized in each Copermittee’s 
individual JURMP Annual Report. 
 

5. Education Component 
 

Each Copermittee shall implement an education program using all media as appropriate 
to (1) measurably increase the knowledge of the target communities regarding MS4s, 
impacts of urban runoff on receiving waters, and potential BMP solutions for the target 
audience; and (2) to measurably change the behavior of target communities and thereby 
reduce pollutant releases to MS4s and the environment.  At a minimum, the education 
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program shall meet the requirements of this section and address the following target 
communities: 

 
• Municipal Departments and Personnel 
• Construction Site Owners and Developers 
• Industrial Owners and Operators 
• Commercial Owners and Operators 
• Residential Community, General Public, and School Children 

 
a. GENERAL REQUIREMENTS 

 
(1) Each Copermittee shall educate each target community on the following topics 

where appropriate: 
 

Table 3. Education 
 

Laws, Regulations, Permits, & Requirements Best Management Practices 
• Federal, state, and local water quality laws and 

regulations 
• Statewide General NPDES Permit for Storm 

Water Discharges Associated with Industrial 
Activities (Except Construction). 

• Statewide General NPDES Permit for Storm 
Water Discharges Associated with Construction 
Activities 

• Regional Board’s General NPDES Permit for 
Ground Water Dewatering 

• Regional Board’s 401 Water Quality 
Certification Program 

• Statewide General NPDES Utility Vault Permit 
• Requirements of local municipal permits and 

ordinances (e.g., storm water and grading 
ordinances and permits) 

• Pollution prevention and safe alternatives 
• Good housekeeping (e.g., sweeping impervious 

surfaces instead of hosing) 
• Proper waste disposal (e.g., garbage, pet/animal 

waste, green waste, household hazardous 
materials, appliances, tires, furniture, vehicles, 
boat/recreational vehicle waste, catch basin/ MS4 
cleanout waste) 

• Non-storm water disposal alternatives (e.g., all 
wash waters) 

• Methods to minimized the impact of land 
development and construction 

• Erosion prevention 
• Methods to reduce the impact of residential and 

charity car-washing 
• Preventive Maintenance 
• Equipment/vehicle maintenance and repair 
• Spill response, containment, and recovery  
• Recycling 
• BMP maintenance 

General Urban Runoff Concepts Other Topics 
• Impacts of urban runoff on receiving waters 
• Distinction between MS4s and sanitary sewers 
• BMP types: facility or activity specific, LID, 

source control, and treatment control 
• Short- and long-term water quality impacts 

associated with urbanization (e.g., land-use 
decisions, development, construction) 

• Non-storm water discharge prohibitions 
• How to conduct a storm water inspections 

• Public reporting mechanisms 
• Water quality awareness for Emergency/ First 

Responders 
• Illicit Discharge Detection and Elimination 

observations and follow-up during daily work 
activities 

• Potable water discharges to the MS4 
• Dechlorination techniques 
• Hydrostatic testing  
• Integrated pest management 
• Benefits of native vegetation 
• Water conservation 
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• Alternative materials and designs to maintain peak 
runoff values 

• Traffic reduction, alternative fuel use 
 

(2) Copermittee educational programs shall emphasize underserved target audiences, 
high-risk behaviors, and “allowable” behaviors and discharges, including various 
ethnic and socioeconomic groups and mobile sources. 
 

b. SPECIFIC REQUIREMENTS 
 
(1) Municipal Departments and Personnel Education 

 
(a) Municipal Development Planning – Each Copermittee shall implement an 

education program so that its planning and development review staffs (and 
Planning Boards and Elected Officials, if applicable) have an understanding 
of: 

 
i. Federal, state, and local water quality laws and regulations applicable to 

Development Projects;  
ii. The connection between land use decisions and short and long-term 

water quality impacts (i.e., impacts from land development and 
urbanization);  

iii. How to integrate LID BMP requirements into the local regulatory 
program(s) and requirements; and 

iv. Methods of minimizing impacts to receiving water quality resulting from 
development, including:  
[1] Storm water management plan development and review; 
[2] Methods to control downstream erosion impacts; 
[3] Identification of pollutants of concern; 
[4] LID BMP techniques; 
[5] Source control BMPs; and 
[6] Selection of the most effective treatment control BMPs for the 

pollutants of concern. 
 

(b) Municipal Construction Activities – Each Copermittee shall implement an 
education program that includes annual training prior to the rainy season so 
that its construction, building, code enforcement, and grading review staffs, 
inspectors, and other responsible construction staff have, at a minimum, an 
understanding of the following topics, as appropriate for the target audience: 
 
i. Federal, state, and local water quality laws and regulations applicable to 

construction and grading activities.  
ii. The connection between construction activities and water quality impacts 

(i.e., impacts from land development and urbanization and impacts from 
construction material such as sediment). 

iii. Proper implementation of erosion and sediment control and other BMPs 
to minimize the impacts to receiving water quality resulting from 
construction activities. 

iv. The Copermittee’s inspection, plan review, and enforcement policies and 
procedures to verify consistent application. 

v. Current advancements in BMP technologies. 
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vi. SUSMP Requirements including treatment options, LID BMPs, source 
control, and applicable tracking mechanisms. 
 

(c) Municipal Industrial/Commercial Activities - Each Copermittee shall train 
staff responsible for conducting storm water compliance inspections and 
enforcement of industrial and commercial facilities at least once a year.  
Training shall cover inspection and enforcement procedures, BMP 
implementation, and reviewing monitoring data. 
 

(d) Municipal Other Activities – Each Copermittee shall implement an education 
program so that municipal personnel and contractors performing activities 
which generate pollutants have an understanding of the activity specific 
BMPs for each activity to be performed. 
 

(2) New Development and Construction Education   
 
As early in the planning and development process as possible and all through the 
permitting and construction process, each Copermittee shall implement a 
program to educate project applicants, developers, contractors, property owners, 
community planning groups, and other responsible parties.  The education 
program shall provide an understanding of the topics listed in Sections 
D.5.b.(1)(a) and  D.5.b.(1)(b) above, as appropriate for the audience being 
educated.  The education program shall also educate project applicants, 
developers, contractors, property owners, and other responsible parties on the 
importance of educating all construction workers in the field about stormwater 
issues and BMPs though formal or informal training. 

 
(3) Residential, General Public, and School Children Education 

 
Each Copermittee shall collaboratively conduct or participate in development and 
implementation of a plan to educate residential, general public, and school 
children target communities.  The plan shall evaluate use of mass media, mailers, 
door hangers, booths at public events, classroom education, field trips, hands-on 
experiences, or other educational methods. 
 

6. Public Participation Component 
 

Each Copermittee shall incorporate a mechanism for public participation in the updating, 
development, and implementation of the Jurisdictional Urban Runoff Management 
Program. 
 

E. WATERSHED URBAN RUNOFF MANAGEMENT PROGRAM 
 
1. Each Copermittee shall implement all requirements of section E of this Order no later 

than 365 days after adoption of this Order, unless otherwise specified in this Order.  Prior 
to 365 days after adoption of this Order, each Copermittee shall collaborate with the other 
Copermittees within its Watershed Management Area(s) (WMA) to at a minimum 
implement its Watershed URMP document, as the document was developed and amended 
to comply with the requirements of Order No. 2001-01. 
 

2. Each Copermittee shall collaborate with other Copermittees within its WMA(s) as shown 
in Table 4 below to develop and implement an updated Watershed Urban Runoff 
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Management Program for each watershed.  Each updated Watershed Urban Runoff 
Management Program shall meet the requirements of section E of this Order, reduce the 
discharge of pollutants from the MS4 to the MEP, and prevent urban runoff discharges 
from the MS4 from causing or contributing to a violation of water quality standards.  At a 
minimum, each Watershed Urban Runoff Management Program shall include the 
elements described below: 
 
a. Lead Watershed Permittee Identification 

 
Watershed Copermittees shall identify the Lead Watershed Permittee for their WMA.  
In the event that a Lead Watershed Permittee is not selected and identified by the 
Watershed Copermittees, by default the Copermittee identified in Table 4 as the Lead 
Watershed Permittee for that WMA shall be responsible for implementing the 
requirements of the Lead Watershed Permittee in that WMA.  The Lead Watershed 
Copermittees shall serve as liaisons between the Copermittees and Regional Board, 
where appropriate. 
 

b. Watershed Map 
 
Watershed Copermittees shall develop and periodically update a map of the WMA to 
facilitate planning, assessment, and collaborative decision-making.  As determined 
appropriate, the map shall include features such as receiving waters (including the 
Pacific Ocean); Clean Water Act section 303(d) impaired receiving waters; land uses, 
MS4s; major highways; jurisdictional boundaries; and inventoried commercial, 
industrial, and municipal sites. 
 

c. Watershed Water Quality Assessment 
 

Watershed Copermittees shall annually assess the water quality of receiving waters in 
their WMA.  This assessment shall use applicable water quality data, reports, and 
analysis generated in accordance with the requirements of the Receiving Waters 
Monitoring and Reporting Program, as well as applicable information available from 
other public and private organizations.   
 
The assessment and analysis shall annually identify the WMA’s water quality 
problems that are partially or fully attributable to MS4 discharges.  Identified water 
quality problems shall include CWA section 303(d) listings, persistent violations of 
water quality standards, toxicity, impacts to beneficial uses, and other pertinent 
conditions.  From the list of water quality problems, the high priority water quality 
problems of the WMA shall be identified, which shall include those water quality 
problems which most significantly exceed or impact water quality standards (water 
quality objectives and beneficial uses).  
 
The assessment shall include annual identification of the likely sources of the 
WMA’s high priority water quality problems. 
 

d. Watershed-based Land Use Planning 
 

The Watershed Copermittees shall develop, implement, and modify, as necessary, a 
program for encouraging collaborative, watershed-based, land use planning in their 
jurisdictional planning departments. 
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e. Watershed Strategy 
 

Watershed Copermittees shall develop and implement a collective watershed strategy 
to abate the sources and reduce the discharge of pollutants causing the high priority 
water quality problems of the WMA.  The strategy shall guide Watershed 
Copermittee selection and implementation of Watershed Activities, so that the 
Watershed Activities selected and implemented are appropriate for each Watershed 
Copermittee’s contribution to the WMA’s high priority water quality problems. 

 
f. Watershed Activities 

 
(1) The Watershed Copermittees shall identify and implement Watershed Activities 

that address the high priority water quality problems in the WMA.  Watershed 
Activities shall include both Watershed Water Quality Activities and Watershed 
Education Activities.  These activities may be implemented individually or 
collectively, and may be implemented at the regional, watershed, or jurisdictional 
level. 

 
(a) Watershed Water Quality Activities are activities other than education that 

address the high priority water quality problems in the WMA.  A Watershed 
Water Quality Activity implemented on a jurisdictional basis must be 
organized and implemented to target a watershed’s high priority water 
quality problems or must exceed the baseline jurisdictional requirements of 
section D of this Order.  

(b) Watershed Education Activities are outreach and training activities that 
address high priority water quality problems in the WMA. 

 
(2) A Watershed Activities List shall be submitted with each updated WURMP and 

updated annually thereafter.  The Watershed Activities List shall include both 
Watershed Water Quality Activities and Watershed Education Activities, along 
with a description of how each activity was selected, and how all of the activities 
on the list will collectively abate sources and reduce pollutant discharges causing 
the identified high priority water quality problems in the WMA.   

 
(3) Each activity on the Watershed Activities List shall include the following 

information: 
 

(a) A description of the activity; 
(b) A time schedule for implementation of the activity, including key milestones; 
(c) An identification of the specific responsibilities of Watershed Copermittees 

in completing the activity; 
(d) A description of how the activity will address the identified high priority 

water quality problem(s) of the watershed; 
(e) A description of how the activity is consistent with the collective watershed 

strategy; 
(f) A description of the expected benefits of implementing the activity; and 
(g) A description of how implementation effectiveness will be measured. 

 
(4) Each Watershed Copermittee shall implement identified Watershed Activities 

pursuant to established schedules.  For each Permit year, no less than two 
Watershed Water Quality Activities and two Watershed Education Activities 
shall be in an active implementation phase.  A Watershed Water Quality Activity 
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is in an active implementation phase when significant pollutant load reductions, 
source abatement, or other quantifiable benefits to discharge or receiving water 
quality can reasonably be established in relation to the watershed’s high priority 
water quality problem(s).  Watershed Water Quality Activities that are capital 
projects are in active implementation for the first year of implementation only.  A 
Watershed Education Activity is in an active implementation phase when 
changes in attitudes, knowledge, awareness, or behavior can reasonably be 
established in target audiences. 
 

g. Copermittee Collaboration 
 

Watershed Copermittees shall collaborate to develop and implement the Watershed 
Urban Runoff Management Programs.  Watershed Copermittee collaboration shall 
include frequent regularly scheduled meetings. 

 
h. Public Participation 

 
Watershed Copermittees shall implement a watershed-specific public participation 
mechanism within each watershed.  The mechanism shall encourage participation 
from other organizations within the watershed (such as the Department of Defense, 
Caltrans, lagoon foundations, etc.) 

 
i. WURMP Review and Updates 

 
Each WURMP shall be reviewed annually to identify needed modifications and 
improvements.  Pursuant to the requirements of Section I.2.b of this Order the 
Watershed Copermittees shall develop and implement a plan and schedule to address 
the identified modifications and improvements.  All updates to the WURMP shall be 
documented in the Watershed Urban Runoff Management Program Annual Reports.  
Individual Watershed Copermittees shall also review and modify their jurisdictional 
activities and JURMPs as necessary so that they are consistent with the requirements 
of the WURMP. 

 
Table 4.  Watershed Management Areas and Watershed Copermittees 

 
 

RESPONSIBLE WATERSHED 
COPERMITTEE(S) 

WATERSHED 
MANAGEMENT AREA  

 
HYDROLOGIC UNIT 

OR AREA  

 
MAJOR RECEIVING WATER 

BODIES 
1.  County of San Diego Santa Margarita River Santa Margarita HU 

(902.00) 
Santa Margarita River and Estuary, 
Pacific Ocean 

 
2.  City of Oceanside 
3.  City of Vista 
4.  County of San Diego 

San Luis Rey River San Luis Rey HU (903.00) San Luis Rey River and Estuary, 
Pacific Ocean 

1.  City of Carlsbad 
2.  City of Encinitas 
3.  City of Escondido 
4.  City of Oceanside 
5.  City of San Marcos 
6.  City of Solana Beach 
7.  City of Vista 
8.  County of San Diego 

Carlsbad Carlsbad HU (904.00) Batiquitos Lagoon 
San Elijo Lagoon 
Agua Hedionda Lagoon 
Buena Vista Lagoon 
and Tributary Streams 
Pacific Ocean 

1.  City of Del Mar 
2.  City of Escondido 
3.  City of Poway 
4.  City of San Diego 
5.  City of Solana Beach 
6.  County of San Diego 

San Dieguito River San Dieguito HU (905.00) San Dieguito River and Estuary 
Pacific Ocean 
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RESPONSIBLE WATERSHED 
COPERMITTEE(S) 

WATERSHED 
MANAGEMENT AREA  

 
HYDROLOGIC UNIT 

OR AREA  

 
MAJOR RECEIVING WATER 

BODIES 
1.  City of Del Mar 
2.  City of Poway 
3.  City of San Diego 
4.  County of San Diego 

Peñasquitos Miramar Reservoir HA 
(906.10) 
Poway HA (906.20) 

Los Peñasquitos Creek 
Los Peñasquitos Lagoon 
Pacific Ocean 

1.  City of San Diego Mission Bay Scripps HA (906.30) 
Miramar HA(906.40) 
Tecolote HA (906.50) 

Mission Bay 
Pacific Ocean 

1.  City of El Cajon 
2.  City of La Mesa 
3.  City of San Diego 
4.  City of Santee 
5.  County of San Diego 

San Diego River San Diego HU (907.00) San Diego River 
Pacific Ocean 

1.  City of Chula Vista 
2.  City of Coronado 
3.  City of Imperial Beach 
4.  City of La Mesa 
5.  City of Lemon Grove 
6.  City of National City 
7.  City of  San Diego 
8.  County of San Diego 
9.  San Diego Unified Port 
     District 
10. San Diego County Regional 
Airport Authority 

San Diego Bay Pueblo San Diego HU 
(908.00) 
Sweetwater HU (909.00) 
Otay HU (910.00) 

San Diego Bay 
Sweetwater River 
Otay River 
Pacific Ocean 

1.  City of Imperial Beach 
2.  City of San Diego 
3.  County of San Diego 

Tijuana River Tijuana (911.00) Tijuana River and Estuary 
Pacific Ocean 

• The Lead Watershed Permittee for each watershed is highlighted 
 

F. REGIONAL URBAN RUNOFF MANAGEMENT PROGRAM 
 
The Copermittees shall implement all requirements of section F of this Order no later than 
365 days after adoption of this Order, unless otherwise specified in this Order.   
 
Each Copermittee shall collaborate with the other Copermittees to develop, implement, and 
update as necessary a Regional Urban Runoff Management Program.  The Regional Urban 
Runoff Management Program shall meet the requirements of section F of this Order, reduce 
the discharge of pollutants from the MS4 to the MEP, and prevent urban runoff discharges 
from the MS4 from causing or contributing to a violation of water quality standards.  The 
Regional Urban Runoff Management Program shall, at a minimum: 

 
1. Develop and implement a Regional Residential Education Program. The program shall 

include: 
a. Pollutant specific education which focuses educational efforts on bacteria, nutrients, 

sediment, pesticides, and trash.  If a different pollutant is determined to be more 
critical for the education program, the pollutant can be substituted for one of these 
pollutants. 

b. Education efforts focused on the specific residential sources of the pollutants listed in 
section F.1.a. 

2. Develop the standardized fiscal analysis method required in section G of this Order. 
3. Facilitate the assessment of the effectiveness of jurisdictional, watershed, and regional 

programs. 
 

As options, the Regional Urban Runoff Management Program may: 
 
1. Develop and implement urban runoff management activities on a regional level, as 

determined to be necessary by the Copermittees. 
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2. Develop and implement a strategy to integrate management, implementation, and 
reporting of jurisdictional, watershed, and regional activities, as determined to be 
necessary by the Copermittees.  Any such integration shall assure compliance with the 
jurisdictional requirements of section D and the watershed requirements of section E. 

3. Facilitate TMDL management and implementation, as determined to be necessary by the 
Copermittees. 

4. Facilitate development of strategies for implementation of activities on a watershed level, 
as determined to be necessary by the Copermittees. 

 
G. FISCAL ANALYSIS 
 

1. Each Copermittee shall secure the resources necessary to meet all requirements of this 
Order.   
 

2. As part of the Regional Urban Runoff Management Program, the Copermittees shall 
collectively develop a standardized method and format for annually conducting and 
reporting fiscal analyses of their urban runoff management programs in their entirety 
(including jurisdictional, watershed, and regional activities).  This standardized method 
shall: 
 
a. Identify the various categories of expenditures attributable to the urban runoff 

management programs, including a description of the specific items to be accounted 
for in each category of expenditures.   

b. Identify expenditures that contribute to multiple programs or were in existence prior 
to implementation of the urban runoff management program.   

c. Identify a metric or metrics to be used to report program component and total 
program expenditures. 

 
3. Each Copermittee shall conduct an annual fiscal analysis.  Starting January 31, 2010, the 

annual fiscal analysis shall be conducted consistent with the standardized fiscal analysis 
method included in the January 31, 2009 Regional Urban Runoff Management Program 
Annual Report.  The annual fiscal analysis shall be conducted and reported on as part of 
each Copermittee’s Jurisdictional Urban Runoff Management Program Annual Reports.  
For convenience, the fiscal analysis included in the Jurisdictional Urban Runoff 
Management Program Annual Reports shall address the Copermittee’s urban runoff 
management programs in their entirety, including jurisdictional, watershed, and regional 
activities.  The fiscal analysis shall provide the Copermittee’s urban runoff management 
program budget for the current reporting period.  The fiscal analysis shall include a 
description of the source(s) of the funds that are proposed to be used to meet the 
necessary expenditures, including legal restrictions on the use of such funds.   
 

H. TOTAL MAXIMUM DAILY LOADS  
 
1. Chollas Creek Diazinon TMDL Water Quality Based Effluent Limits (WQBELs) 

 
a. The Copermittees in the Chollas Creek watershed shall implement BMPs capable of 

achieving the interim and final diazinon Waste Load Allocation (WLA) 
concentration in the storm water discharge in Chollas Creek listed in Table 5.   
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Table 5.  Chollas Creek Diazinon Schedule 
 

Calendar Year Year Waste Load 
Allocation 

Interim TMDL 
Numeric Target 

% Reduction 

2004 1 0.460 �g/L 0.5 �g/L 0 
2005 2 0.460 �g/L 0.5 �g/L 0 
2006 3 0.460 �g/L 0.5 �g/L 0 
2007 4 0.414 �g/L 0.45 �g/L 10 
2008 5 0.322 �g/L 0.35 �g/L 20 
2009 6 0.184 �g/L 0.20 �g/L 30 
2010 7 0.045 �g/L 0.05 �g/L 30 

  
b. The Copermittees in the Chollas Creek watershed shall not cause or contribute to the 

violation of the Interim TMDL Numeric Targets in Chollas Creek as listed in Table 
5.  If the Interim TMDL Numeric Target is violated in Chollas Creek in more than 
one sample in any three consecutive years, the Copermittees shall submit a report that 
either 1) documents compliance with the WLA through additional sampling of the 
urban runoff discharge or 2) demonstrates, using modeling or other technical or 
scientific basis, the effectiveness of additional BMPs that will be implemented to 
achieve the WLA.  The report may be incorporated into the Watershed Urban Runoff 
Management Program Annual Report unless the Regional Board directs an earlier 
submittal.  The report shall include an implementation schedule. 

 
c. The Copermittees in the Chollas Creek watershed shall implement the Diazinon 

Toxicity Control Plan and Diazinon Public Outreach/Education Program as described 
in the report titled, “Technical Report for Total Maximum Daily Load for Diazinon 
in Chollas Creek Watershed, San Diego County, August 14, 2002,” including 
subsequent modifications, in order to achieve the WLA listed in Table 5.   
 

2. Shelter Island Yacht Basin WQBELs 
 
a. The Copermittees in the Shelter Island Yacht Basin watershed shall implement BMPs 

to maintain a total annual copper discharge load of less than or equal to 30 kg copper 
/ year. 
 

b. The Copermittees in the Shelter Island Yacht Basin watershed shall implement, at a 
minimum, the BMPs included in the Copermittees’ Jurisdictional Urban Runoff 
Management Plan, including subsequent modifications, which address the discharge 
of copper to achieve the annual copper load in Section H.2.a above.   
 

I. PROGRAM EFFECTIVENESS ASSESSMENT 
 
1. Jurisdictional  

 
a. As part of its Jurisdictional Urban Runoff Management Program, each Copermittee 

shall annually assess the effectiveness of its Jurisdictional Urban Runoff 
Management Program implementation.  At a minimum, the annual effectiveness 
assessment shall:  
 
(1) Specifically assess the effectiveness of each of the following:  
 

0040264



Order No. R9-2007-0001 January 24, 2007 53 

(a) Each significant jurisdictional activity/BMP or type of jurisdictional 
activity/BMP implemented;  

(b) Implementation of each major component of the Jurisdictional Urban Runoff 
Management Program (Development Planning, Construction, Municipal, 
Industrial/Commercial, Residential, Illicit Discharge Detection and 
Elimination, and Education); and  

(c) Implementation of the Jurisdictional Urban Runoff Management Program as 
a whole.   

 
(2) Identify and utilize measurable targeted outcomes, assessment measures, and 

assessment methods for each of the items listed in section I.1.a.(1) above. 
 
(3) Utilize outcome levels 1-69 to assess the effectiveness of each of the items listed 

in section I.1.a.(1) above, where applicable and feasible.   
 
(4) Utilize monitoring data and analysis from the Receiving Waters Monitoring 

Program to assess the effectiveness each of the items listed in section I.1.a.(1) 
above, where applicable and feasible. 

 
(5) Utilize Implementation Assessment, Water Quality Assessment, and Integrated 

Assessment, where applicable and feasible.10 
 

b. Based on the results of the effectiveness assessment, each Copermittee shall annually 
review its jurisdictional activities or BMPs to identify modifications and 
improvements needed to maximize Jurisdictional Urban Runoff Management 
Program effectiveness, as necessary to achieve compliance with section A of this 
Order.  The Copermittees shall develop and implement a plan and schedule to 
address the identified modifications and improvements.  Jurisdictional 
activities/BMPs that are ineffective or less effective than other comparable 
jurisdictional activities/BMPs shall be replaced or improved upon by implementation 
of more effective jurisdictional activities/BMPs.  Where monitoring data exhibits 
persistent water quality problems that are caused or contributed to by MS4 
discharges, jurisdictional activities or BMPs applicable to the water quality problems 
shall be modified and improved to correct the water quality problems. 
 

c. As part of its Jurisdictional Urban Runoff Management Program Annual Reports, 
each Copermittee shall report on its Jurisdictional Urban Runoff Management 
Program effectiveness assessment as implemented under each of the requirements of 
sections I.1.a and I.1.b above. 
 

2. Watershed 
 

a. As part of its Watershed Urban Runoff Management Program, each watershed group 
of Copermittees (as identified in Table 4) shall annually assess the effectiveness of its 
Watershed Urban Runoff Management Program implementation.  At a minimum, the 
annual effectiveness assessment shall:  
 
(1) Specifically assess the effectiveness of each of the following: 

                                                 
9 Effectiveness assessment outcome levels are defined in Attachment C of this Order. 
10 Implementation Assessment, Water Quality Assessment, and Integrated Assessment are defined in 
Attachment C of this Order. 
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(a) Each Watershed Water Quality Activity implemented; 
(b) Each Watershed Education Activity implemented; and 
(c) Implementation of the Watershed Urban Runoff Management Program as a 

whole. 
 

(2) Identify and utilize measurable targeted outcomes, assessment measures, and 
assessment methods for each of the items listed in section I.2.a.(1) above. 

 
(3) Utilize outcome levels 1-6 to assess the effectiveness of each of the items listed 

in sections I.2.a.(1)(a) and I.2.a.(1)(b) above, where applicable and feasible. 
 

(4) Utilize outcome levels 1-4 to assess the effectiveness of implementation of the 
Watershed Urban Runoff Management Program as a whole, where applicable 
and feasible. 

 
(5) Utilize outcome levels 5 and 6 to qualitatively assess the effectiveness of 

implementation of the Watershed Urban Runoff Management Program as a 
whole, focusing on the high priority water quality problem(s) of the watershed.  
These assessments shall attempt to exhibit the impact of Watershed Urban 
Runoff Management Program implementation on the high priority water quality 
problem(s) within the watershed.   

 
(6) Utilize monitoring data and analysis from the Receiving Waters Monitoring 

Program to assess the effectiveness each of the items listed in section I.2.a.(1) 
above, where applicable and feasible. 

 
(7) Utilize Implementation Assessment, Water Quality Assessment, and Integrated 

Assessment, where applicable and feasible. 
 

b. Based on the results of the effectiveness assessment, the watershed Copermittees 
shall annually review their Watershed Water Quality Activities, Watershed Education 
Activities, and other aspects of the Watershed Urban Runoff Management Program 
to identify modifications and improvements needed to maximize Watershed Urban 
Runoff Management Program effectiveness, as necessary to achieve compliance with 
section A of this Order.  The Copermittees shall develop and implement a plan and 
schedule to address the identified modifications and improvements.  Watershed 
Water Quality Activities/Watershed Education Activities that are ineffective or less 
effective than other comparable Watershed Water Quality Activities/Watershed 
Education Activities shall be replaced or improved upon by implementation of more 
effective Watershed Water Quality Activities/Watershed Education Activities.  
Where monitoring data exhibits persistent water quality problems that are caused or 
contributed to by MS4 discharges, Watershed Water Quality Activities and 
Watershed Education Activities applicable to the water quality problems shall be 
modified and improved to correct the water quality problems. 
 

c. As part of its Watershed Urban Runoff Management Program Annual Reports, each 
watershed group of Copermittees (as identified in Table 4) shall report on its 
Watershed Urban Runoff Management Program effectiveness assessment as 
implemented under each of the requirements of section I.2.a and I.2.b above. 
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3. Regional  
 
a. As part of the Regional Urban Runoff Management Program, the Copermittees shall 

annually assess the effectiveness of Regional Urban Runoff Management Program 
implementation.  At a minimum, the annual effectiveness assessment shall: 
 
(1) Specifically assess the effectiveness of each of the following: 
 

(a) Each regional activity/BMP or type of regional activity/BMP implemented, 
including regional residential education activities; and 

(b) The Regional Urban Runoff Management Program as a whole. 
 

(2) Identify and utilize measurable targeted outcomes, assessment measures, and 
assessment methods for each of the items listed in section I.3.a.(1) above. 

 
(3) Utilize outcome levels 1-6 to assess the effectiveness of each of the items listed 

in sections I.3.a.(1) above, where applicable and feasible.   
 

(4) Utilize monitoring data and analysis from the Receiving Waters Monitoring 
Program to assess the effectiveness each of the items listed in section I.3.a.(1) 
above, where applicable and feasible. 

 
(5) Utilize Implementation Assessment, Water Quality Assessment, and Integrated 

Assessment, where applicable and feasible. 
 

(6) Include evaluation of whether the Copermittees’ jurisdictional, watershed, and 
regional effectiveness assessments are meeting the following objectives: 

 
(a) Assessment of watershed health and identification of water quality issues 

and concerns. 
(b) Evaluation of the degree to which existing source management priorities 

are properly targeted to, and effective in addressing, water quality issues 
and concerns. 

(c) Evaluation of the need to address additional pollutant sources not already 
included in Copermittee programs. 

(d) Assessment of progress in implementing Copermittee programs and 
activities. 

(e) Assessment of the effectiveness of Copermittee activities in addressing 
priority constituents and sources. 

(f) Assessment of changes in discharge and receiving water quality. 
(g) Assessment of the relationship of program implementation to changes in 

pollutant loading, discharge quality, and receiving water quality. 
(h) Identification of changes necessary to improve Copermittee programs, 

activities, and effectiveness assessment methods and strategies. 
 

b. Based on the results of the effectiveness assessment, the Copermittees shall annually 
review their regional activities and other aspects of the Regional Urban Runoff 
Management Program to identify modifications and improvements needed maximize 
Regional Urban Runoff Management Program effectiveness, as necessary to achieve 
compliance with section A of this Order.  The Copermittees shall develop and 
implement a plan and schedule to address the identified modifications and 
improvements.  Regional activities that are ineffective or less effective than other 
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comparable regional activities shall be replaced or improved upon by implementation 
of more effective regional activities.  Where monitoring data exhibits persistent water 
quality problems that are caused or contributed to by MS4 discharges, regional 
activities applicable to the water quality problems shall be modified and improved to 
correct the water quality problems. 
 

c. Based on the results of the Copermittees’ evaluation of their effectiveness 
assessments, the Copermittees shall modify their effectiveness assessment methods to 
improve their ability to accurately assess the effectiveness of their urban runoff 
management programs. 
 

d. As part of its Regional Urban Runoff Management Program Annual Reports, the 
Copermittees shall report on its Regional Urban Runoff Management Program 
effectiveness assessment as implemented under each of the requirements of sections 
I.3.a, I.3.b, and I.3.c above. 
 

4. TMDL BMP Implementation Plan 
 
a. For each TMDL in a watershed, the Copermittees subject to the TMDL within the 

watershed shall annually assess the effectiveness of its TMDL BMP Implementation 
Plan or equivalent plan.11  At a minimum, the annual effectiveness assessment shall: 
 
(1) Specifically assess the effectiveness of each of the following: 

 
(a) Each activity/BMP or type of activity/BMP implemented; and 
(b) Implementation of the TMDL BMP Implementation Plan or equivalent plan 

as a whole. 
 

(2) Identify and utilize measurable targeted outcomes, assessment measures, and 
assessment methods for each of the items listed in sections I.4.a.(1) above. 

 
(3) Utilize outcome levels 1-6 to assess the effectiveness of each of the items listed 

in section I.4.a.(1)(a) above, where applicable and feasible. 
 

(4) Utilize outcome levels 1-4 to assess the effectiveness of implementation of the 
TMDL BMP Implementation Plan or equivalent plan as a whole, where 
applicable and feasible. 

 
(5) Utilize outcome levels 5 and 6 to qualitatively assess the effectiveness of the 

TMDL BMP Implementation Plan or equivalent plan as a whole.  These 
assessments shall attempt to exhibit the effects of the TMDL BMP 
Implementation Plan or equivalent plan on the impairment that is targeted.   
 

b. Based on the results of the effectiveness assessment, the Copermittees subject to the 
TMDL shall modify their BMPs and other aspects of the TMDL BMP 
Implementation Plan or equivalent plan in order to maximize TMDL BMP 
Implementation Plan or equivalent plan effectiveness.  BMPs that are ineffective or 
less effective than other comparable BMPs shall be replaced or improved upon by 
implementation of more effective BMPs.  Where monitoring data exhibits persistent 

                                                 
11 This requirement applies to those TMDLs where a TMDL BMP Implementation Plan or equivalent plan 
has been developed and submitted to the Regional Board. 
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water quality problems that are caused or contributed to by MS4 discharges, BMPs 
applicable to the water quality problems shall be modified and improved to correct 
the water quality problems. 
 

c. As part of its Watershed Urban Runoff Management Program Annual Reports, each 
group of Copermittees subject to a TMDL shall report on any TMDL BMP 
Implementation Plan or equivalent plan effectiveness assessments as implemented 
under each of the requirements of sections I.4.a and I.4.b above. 
 

5. Long-term Effectiveness Assessment 
 
a. Each Copermittee shall collaborate with the other Copermittees to develop a Long-

term Effectiveness Assessment (LTEA), which shall build on the results of the 
Copermittees’ August 2005 Baseline LTEA.  The LTEA shall be submitted by the 
Principal Permittee to the Regional Board no later than 210 days in advance of the 
expiration of this Order. 
 

b. The LTEA shall be designed to address each of the objectives listed in section 
I.3.a.(6) of this Order, and to serve as a basis for the Copermittees’ Report of Waste 
Discharge for the next permit cycle. 
 

c. The LTEA shall address outcome levels 1-6, and shall specifically include an 
evaluation of program implementation to changes in water quality (outcome levels 5 
and 6).   
 

d. The LTEA shall assess the effectiveness of the Receiving Waters Monitoring 
Program in meeting its objectives and its ability to answer the five core management 
questions.  This shall include assessment of the frequency of monitoring conducted 
through the use of power analysis and other pertinent statistical methods.  The power 
analysis shall identify the frequency and intensity of sampling needed to identify a 
10% reduction in the concentration of constituents causing the high priority water 
quality problems within each watershed over the next permit term with 80% 
confidence.   
 

e. The LTEA shall address the jurisdictional, watershed, and regional programs, with an 
emphasis on watershed assessment. 

 
J. REPORTING 

 
1. Urban Runoff Management Plans 

 
a. JURISDICTIONAL URBAN RUNOFF MANAGEMENT PLANS 

 
(1) Copermittees - The written account of the overall program to be conducted by 

each Copermittee to meet the jurisdictional requirements of section D of this 
Order is referred to as the Jurisdictional Urban Runoff Management Plan 
(JURMP).  Each Copermittee shall revise and update its JURMP so that it 
describes all activities the Copermittee will undertake to implement the 
requirements of each component of Jurisdictional Urban Runoff Management 
Program section D of this Order.  Each Copermittee shall submit its updated and 
revised JURMP to the Principal Permittee by the date specified by the Principal 
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Permittee. 
  

(2) Principal Permittee –The Principal Permittee shall be responsible for collecting 
and assembling the individual JURMPs which cover the activities conducted by 
each individual Copermittee.  The Principal Permittee shall submit the JURMPs 
to the Regional Board 365 days after adoption of this Order. 
 

(3) At a minimum, each Copermittee’s JURMP shall be updated and revised to 
contain the following information: 

 
(a) Non-Storm Water Discharges 

i. Identification of non-storm water discharge categories identified as a 
source of pollutants to waters of the U.S. 

ii. A description of whether non-storm water discharge categories identified 
under section (a)i above will be prohibited or required to implement 
appropriate control measures to reduce the discharge of pollutants to the 
MEP. 

iii. Identification of any control measures to be required and implemented 
for non-storm water discharge categories identified under section (a)i 
above. 

iv. A description of a program to reduce pollutants from non-emergency fire 
fighting flows identified by the Copermittee to be significant sources of 
pollutants.  
 

(b) Administrative and Legal Procedures 
i. Certified statement by the chief legal counsel that the Copermittee has 

adequate legal authority to implement and enforce each of the 
requirements contained in 40 CFR 122.26(d)(2)(i)(A-F) and this Order. 

ii. Identification of all departments within the jurisdiction that conduct 
urban runoff related activities, and their roles and responsibilities under 
the Order.  Include an up-to-date organizational chart specifying these 
departments and key personnel.  

iii. Updated urban runoff related ordinances, with explanations of how they 
are enforceable. 

iv. Identification of the local administrative and legal procedures available 
to mandate compliance with urban runoff related ordinances and 
therefore with the conditions of the Order. 

v. Description of how urban runoff related ordinances are implemented and 
appealed. 

vi. Description of whether the municipality can issue administrative orders 
and injunctions or if it must go through the court system for enforcement 
actions. 

 
(c) Development Planning 

i. A description of the water quality and watershed protection principles 
that have been or will be included in the Copermittee’s General Plan, and 
a time schedule for when modifications are planned, if applicable. 

ii. A description of the Copermittee’s current environmental review process 
and how it addresses impacts to water quality and appropriate mitigation 
measures.  If the Copermittee plans to modify the process during the 
permit term, a time schedule for modifications shall be included. 
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iii. A description of the development project approval process and 
requirements. 

iv. An updated SUSMP document that meets the applicable requirements 
specified in sections D.1.d and D.1.g(6), including a description of LID 
BMP requirements to be used prior to the Model SUSMP update.  The 
updated SUSMP may be submitted under separate cover as an 
attachment to the JURMP.   

v. A description of the database to be used to track and inventory approved 
treatment control BMPs and treatment control BMP maintenance. 

vi. A completed watershed-based inventory of approved treatment control 
BMPs. 

vii. A description of the program to be implemented to verify approved 
treatment control BMPs are operating effectively and have been 
adequately maintained, including information on treatment control BMP 
inventory, prioritization, inspection, and annual verification. 

viii. A description of inspections that will be conducted to verify BMPs have 
been constructed according to requirements. 

ix. A description of collaboration efforts to be conducted to develop the 
HMP. 

x. A description of enforcement mechanisms and how they will be used. 
 

(d) Construction 
i. Updated grading and other applicable ordinances. 

ii. A description of the construction and grading approval processes. 
iii. Updated construction and grading project requirements.  
iv. A completed watershed-based inventory of all construction sites. 
v. A description of steps that will be taken to maintain and update monthly 

a watershed-based inventory of all construction sites. 
vi. A list and description of the minimum BMPs that will be implemented, 

or required to be implemented, including pollution prevention. 
vii. A description of the maximum disturbed area allowed for grading before 

either temporary or permanent erosion controls are implemented. 
viii. A description of construction site conditions where advanced treatment 

will be required. 
ix. A description of the steps that will be taken to require and verify the 

implementation of the designated BMPs at all construction sites. 
x. A description of planned inspection frequencies. 

xi. A description of inspection procedures. 
xii. A description of steps that will be taken to track construction site 

inspections to verify that all construction sites are inspected at the 
minimum frequencies required. 

xiii. A description of available enforcement mechanisms, under what 
conditions each will be used, and how they will escalate. 

xiv. A description of notification procedures for non-compliant sites. 
 

(e) Municipal 
i. A completed inventory of all municipal facilities and activities. 

ii. A description of which BMPs will be implemented, or required to be 
implemented, for municipal facilities and activities, including pollution 
prevention. 

iii. A description of which BMPs will be implemented, or required to be 
implemented, for special events. 
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iv. A description of steps that will be taken to require and verify the 
implementation of designated BMPs at municipal facilities and activities. 

v. A description of MS4 and MS4 facility inspection and maintenance 
activities and schedules. 

vi. A description of the management strategy and BMPs to be implemented 
for pesticides, herbicides, and fertilizer use. 

vii. A description of street and parking facility sweeping activities and 
schedules. 

viii. A description of controls and measures to be implemented to prevent and 
eliminate infiltration of seepage from sanitary sewers to MS4s. 

ix. A description of inspection frequencies and procedures. 
x. A description of enforcement mechanisms and how they will be used. 

 
(f) Industrial and Commercial 

i. A completed and prioritized inventory of all industrial and commercial 
sites/sources that could contribute a significant pollutant load to the 
MS4. 

ii. A list of minimum BMPs that will be implemented, or required to be 
implemented, for each facility type or pollutant-generating activity, 
including pollution prevention. 

iii. A description of the steps that will be taken to require and verify the 
implementation of designated BMPs, including notification efforts. 

iv. Identification of high priority sites/sources and sites/sources to be 
inspected during the first year of implementation. 

v. A description of the steps taken to identify sites/sources to be inspected 
during the first year of implementation, including rationale for their 
selection. 

vi. A description of steps that will be taken to identify sites/sources to be 
inspected in subsequent years.   

vii. A description of inspection procedures. 
viii. A description of any third party inspection program to be implemented. 

ix. A description of the program to be implemented to regulate mobile 
businesses, including notification of BMP requirements and local 
ordinances. 

x. A description of enforcement mechanisms and how they will be used. 
xi. A description of steps that will be taken to identify non-filers and notify 

the Regional Board of non-filers. 
 

(g) Residential 
i. A list of residential areas and activities that have been identified as high 

priority. 
ii. A list of minimum BMPs that will be implemented, or required to be 

implemented, for high priority residential activities. 
iii. A description of which pollution prevention methods will be encouraged 

for implementation, and the steps that will be taken to encourage 
implementation. 

iv. A description of the steps that will be taken to require and verify the 
implementation of prescribed BMPs for high priority residential 
activities. 

v. A description of efforts to facilitate proper disposal of used oil and other 
toxic materials. 
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vi. A description of efforts to evaluate methods used for oversight of 
residential areas and activities. 

vii. A description of enforcement mechanisms and how they will be used. 
 

(h) Illicit Discharge Detection and Elimination 
i. A description of the program to actively seek and eliminate illicit 

discharges and illicit connections. 
ii. An updated MS4 map, including locations of the MS4, dry weather field 

screening and analytical monitoring sites, and watersheds. 
iii. A description of dry weather field screening and analytical monitoring to 

be conducted (including procedures) which addresses all requirements 
included in sections B.1-4 of Receiving Waters Monitoring and 
Reporting Program No. R9-2006-0011. 

iv. A description of investigation and inspection procedures to follow up on 
dry weather monitoring results or other information which indicate 
potential for illicit discharges and illicit connections. 

v. A description of procedures to eliminate detected illicit discharges and 
illicit connections. 

vi. A description of enforcement mechanisms and how they will be used. 
vii. A description of the mechanism to receive notification of spills. 

viii. A description of measures to prevent, respond to, contain, and clean up 
all sewage and other spills. 

ix. A description of efforts to facilitate public reporting of illicit discharges 
and connections, including a public hotline. 

 
(i) Education 

i. A description of the content, form, and frequency of education efforts for 
each target community. 

ii. A description of steps to be taken to educate underserved target 
audiences, high-risk behaviors, and “allowable” behaviors and 
discharges, including various ethnic and socioeconomic groups and 
mobile sources. 

iii. A description of the content, form, and frequency of education efforts 
targeting municipal staff working on development planning, 
construction, municipal, industrial/commercial, and other aspects of the 
Jurisdictional Urban Runoff Management Program. 

iv. A description of the content, form, and frequency of education efforts 
targeting new development and construction target communities. 

v. A description of the content, form, and frequency of jurisdictional 
education efforts for the residential, general public, and school children 
target communities. 

 
(j) Public Participation 

i. A description of the steps that will be taken to include public 
participation in the development and implementation of each 
Copermittee’s Jurisdictional Urban Runoff Management Program. 

 
(k) Fiscal Analysis 

i. A description of the fiscal analysis to be conducted annually, as required 
by section G of this Order. 

 
 

0040273



Order No. R9-2007-0001 January 24, 2007 62 

(l) Program Effectiveness Assessment 
i. A description of steps that will be taken to annually conduct program 

effectiveness assessments in compliance with section I.1 of the Order. 
ii. Identify measurable targeted outcomes, assessment measures, and 

assessment methods to be used to assess the effectiveness of:  (1) Each 
significant jurisdictional activity or BMP to be implemented; (2) 
Implementation of each major component of the Jurisdictional Urban 
Runoff Management Program; and (3) Implementation of the 
Jurisdictional Urban Runoff Management Program as a whole. 

iii. Identify which of the outcome levels 1-6 will be utilized to assess the 
effectiveness of each of the items listed in sections J.1.a.(3)(l)ii(1-3).  
Where an outcome level is determined to not be applicable or feasible for 
an item listed in sections J.1.a.(3)(l)ii(1-3), the Copermittee shall provide 
a discussion exhibiting inapplicability or infeasibility. 

iv. A description of the steps that will be taken to utilize monitoring data to 
assess the effectiveness of each of the items listed in sections 
J.1.a.(3)(l)ii(1-3). 

v. A description of the steps that will be taken to improve the Copermittee’s 
ability to assess program effectiveness using measurable targeted 
outcomes, assessment measures, assessment methods, and outcome 
levels 1-6. Include a time schedule for when improvement will occur. 

vi. A description of the steps that will be taken to identify aspects of the 
Copermittee’s Jurisdictional Urban Runoff Management Program that 
will be changed, based on the results of the effectiveness assessment. 
 

(m) JURMP Modification 
i. Identification of the location in the JURMP of any changes made to the 

JURMP in order to meet the requirements of Order No. R9-2007-0001. 
 

b. WATERSHED URBAN RUNOFF MANAGEMENT PLANS 
 
(1) Copermittees - The written account of the program conducted by each watershed 

group of Copermittees is referred to as the Watershed Urban Runoff 
Management Plan (WURMP).  The Copermittees within each watershed shall be 
responsible for updating and revising each WURMP, as specified in Table 4 
above.  Each WURMP shall be updated and revised to describe all activities the 
watershed Copermittees will undertake to implement the Watershed Urban 
Runoff Management Program requirements of section E of this Order.   
 

(2) Lead Watershed Permittee - Each Lead Watershed Permittee shall be responsible 
for producing its respective WURMP, as well as for coordination and meetings 
amongst all member watershed Copermittees.  Each Lead Watershed Permittee is 
further responsible for the submittal of the WURMP to the Principal Permittee by 
the date specified by the Principal Permittee. 
 

(3) Principal Permittee – The Principal Permittee shall assemble and submit the 
WURMPs to the Regional Board 365 days after adoption of this Order. 
 

(4) Each WURMP shall include: 
 
(a) Identification of the Lead Watershed Permittee for the watershed. 
(b) An updated watershed map. 
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(c) Identification and description of all applicable water quality data, reports, 
analyses, and other information to be used to assess receiving water quality. 

(d) Assessment and analysis of the watershed’s water quality data, reports, 
analyses, and other information, including identification and prioritization of 
the watershed’s water quality problems.  Water quality problems and high 
priority water quality problems shall be identified. 

(e) Identification of the likely sources, pollutant discharges, and/or other factors 
causing the high priority water quality problems within the watershed. 

(f) A description of the program to be implemented to encourage collaborative, 
watershed-based, land-use planning. 

(g) A description of the strategy to be used to guide Copermittee implementation 
of Watershed Water Quality Activities and Watershed Education Activities, 
including criteria for evaluating and identifying effective activities. 

(h) A list of potential Watershed Water Quality Activities, including a 
description of each activity and its location(s).   

(i) Identification and description of the Watershed Water Quality Activities to 
be implemented by each Copermittee for the first year of implementation, 
including justification for why the activities were chosen and a description of 
how the activities are expected to reduce discharged pollutant loads, abate 
pollutant sources, or result in other quantifiable benefits to discharge or 
receiving water quality, in relation to the watershed’s high priority water 
quality problem(s).  Plans for activity implementation beyond the first year 
of implementation should also be provided. 

(j) A list of potential Watershed Education Activities. 
(k) Identification and description of the Watershed Education Activities to be 

implemented by each Copermittee for the first year of implementation, 
including justification for why the activities were chosen and a description of 
how the activities are expected to directly target the sources and discharges 
of pollutants causing the watershed’s high priority water quality problems.  
Plans for activity implementation beyond the first year of implementation 
should also be provided. 

(l) A description of the public participation mechanisms to be used and the 
parties anticipated to be involved. 

(m) A description of Copermittee collaboration to occur, including a schedule for 
WURMP meetings. 

(n) A description of any TMDL BMP Implementation Plan or equivalent plan to 
be implemented under section H of this Order.12  

(o) A detailed description of the effectiveness assessment to be conducted for the 
WURMP, including a description how each of the requirements in section I.2 
of this Order will be met. 

 
c. REGIONAL URBAN RUNOFF MANAGEMENT PLAN 

 
(1) Copermittees - The written account of the regional program to be conducted is 

referred to as the Regional Urban Runoff Management Plan (RURMP).  Each 
Copermittee shall collaborate with the other Copermittees to develop the 
RURMP.  The RURMP shall describe all activities the Copermittees will 
undertake to implement the requirements of each component of Regional Urban 

                                                 
12 For TMDLs not yet approved by the Office of Administrative Law at the time of adoption of this Order, 
TMDL BMP Implementation Plans shall be submitted separately 365 days following approval of the 
TMDL. 
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Runoff Management Program section F of this Order.  At a minimum, the 
RURMP shall contain the following information: 

 
(a) A common activities section that describes the urban runoff management 

activities to be implemented on a regional level.  For regional activities 
which are to be implemented in compliance with any jurisdictional 
requirements of section D or watershed requirements of section E, it shall be 
described how the regional activities achieve compliance with the subject 
jurisdictional and/or watershed requirements.  

(b) A description of steps that will be taken to facilitate assessment of the 
effectiveness of jurisdictional, watershed, and regional programs. 

(c) A description of the regional residential education program to be 
implemented. 

(d) A description of the strategy for development of the standardized fiscal 
analysis method required by section G of this Order. 

(e) A detailed description of the effectiveness assessment to be conducted for the 
Regional Urban Runoff Management Program, including a description how 
each of the requirements in section I.3 of this Order will be met. 
 

(2) The Principal Permittee shall be responsible for creating and submitting the 
RURMP.  The Principal Permittee shall submit the RURMP to the Regional 
Board 365 days after adoption of this Order. 

 
2. Other Required Reports and Plans 

 
a. HYDROMODIFICATION MANAGEMENT PLAN 

 
(1) Copermittees - Each Copermittee shall collaborate with the other Copermittees to 

develop the HMP.  The HMP shall be submitted for approval by the Regional 
Board.   
 

(2) Principal Permittee - The Principal Permittee shall be responsible for producing 
and submitting each document according to the schedule below. 
 
(a) Within 180 days of adoption of the Order:  Submit a detailed workplan and 

schedule for completion of the literature review, development of a protocol 
to identify an appropriate channel standard and limiting range of flow rates, 
development of guidance materials, and other required information; 

(b) Within 18 months of adoption of the Order:  Submit progress report on 
completion of requirements of the HMP; 

(c) Within 2 years of adoption of the Order:  Submit a draft HMP, including the 
analysis that identifies the appropriate limiting range of flow rates; 

(d) Within 180 days of receiving comments from the Regional Board:  Submit 
the HMP for Regional Board approval. 
 

b. SUSMP UPDATES 
 
Each Copermittee shall collaborate with the other Copermittees to update the Model 
SUSMP.  The Principal Permittee shall be responsible for producing and submitting 
the updated Model SUSMP in accordance with the requirements of section 
D.1.d.(8)(b).  Each Copermittee shall submit its updated local SUSMP, consistent 
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with the updated Model SUSMP, in accordance with the requirements of section 
D.1.d.(8)(c).   

 
c. LONG-TERM EFFECTIVENESS ASSESSMENT 

 
In accordance with section I.5 of this Order, the Principal Permittee shall submit the 
LTEA to the Regional Board no later than 210 days in advance of the expiration of 
this Order. 
 

d. REPORT OF WASTE DISCHARGE 
 
The Principal Permittee shall submit to the Regional Board, no later than 210 days in 
advance of the expiration date of this Order, a Report of Waste Discharge (ROWD) 
as an application for issuance of new waste discharge requirements. At a minimum, 
the ROWD shall include the following:  (1) Proposed changes to the Copermittees’ 
urban runoff management programs; (2) Proposed changes to monitoring programs; 
(3) Justification for proposed changes; (4) Name and mailing addresses of the 
Copermittees; (5) Names and titles of primary contacts of the Copermittees; and (6) 
Any other information necessary for the reissuance of this Order.  
 

3. Annual Reports 
 
a. JURISDICTIONAL URBAN RUNOFF MANAGEMENT PROGRAM ANNUAL 

REPORTS 
 
Each Jurisdictional Urban Runoff Management Program Annual Report shall contain 
a comprehensive description of all activities conducted by the Copermittee to meet 
all requirements of section D.  The reporting period for these annual reports shall be 
the previous fiscal year.  For example, the report submitted September 30, 2008 shall 
cover the reporting period July 1, 2007 to June 30, 2008. 

 
(1) Copermittees – Each Copermittee shall generate individual Jurisdictional Urban 

Runoff Management Program Annual Reports which cover implementation of its 
jurisdictional activities during the past annual reporting period.  Each 
Copermittee shall submit to the Principal Permittee its individual Jurisdictional 
Urban Runoff Management Program Annual Report by the date specified by the 
Principal Permittee. Each individual Jurisdictional Urban Runoff Management 
Program Annual Report shall be a comprehensive description of all activities 
conducted by the Copermittees to meet all requirements of each component of 
section D of this Order.   
 

(2) Principal Permittee – The Principal Permittee shall submit Unified Jurisdictional 
Urban Runoff Management Program Annual Reports to the Regional Board by 
September 30 of each year, beginning on September 30, 2008.  The Unified 
Jurisdictional Urban Runoff Management Program Annual Report shall contain 
the twenty-one individual Jurisdictional Urban Runoff Management Program 
Annual Reports.   
 
The Principal Permittee shall also be responsible for collecting and assembling 
each Copermittees’ individual Jurisdictional Urban Runoff Management Program 
Annual Report. 
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(3) At a minimum, each Jurisdictional Urban Runoff Management Program Annual 
Report shall contain the following information: 

 
(a) Development Planning  

i. A description of any amendments to the General Plan, the environmental 
review process, development project approval processes, or development 
project requirements. 

ii. Confirmation that all development projects were required to undergo the 
Copermittee’s urban runoff approval process and meet the applicable 
project requirements, including a description of how this information was 
tracked. 

iii. A listing of the development projects to which SUSMP requirements 
were applied. 

iv. Confirmation that all applicable SUSMP BMP requirements were 
applied to all priority development projects, including a description of 
how this information was tracked. 

v. At least one example of a priority development project that was 
conditioned to meet SUSMP requirements and a description of the 
required BMPs.  

vi. A listing of the priority development projects which were allowed to 
implement treatment control BMPs with low removal efficiency 
rankings, including the feasibility analyses which were conducted to 
exhibit that more effective BMPs were infeasible. 

vii. An updated treatment control BMP inventory. 
viii. The number of treatment control BMPs inspected, including a summary 

of inspection results and findings. 
ix. A description of the annual verification of operation and maintenance of 

treatment control BMPs, including a summary of verification results and 
findings.  

x. Confirmation that BMP verification was conducted for all priority 
development projects prior to occupancy, including a description of how 
this information was tracked. 

xi. A listing of any projects which received a SUSMP waiver. 
xii. A description of implementation of any SUSMP waiver mitigation 

program. 
xiii. A description of Hydromodification Management Plan (HMP) 

development collaboration and participation. 
xiv. A listing of development projects required to meet HMP requirements, 

including a description of hydrologic control measures implemented. 
xv. A listing of priority development projects not required to meet HMP 

requirements, including a description of why the projects were found to 
be exempt from the requirements. 

xvi. A listing of development projects disturbing 50 acres or more, including 
information on whether Interim Hydromodification Criteria were met by 
each of the projects, together with a description of hydrologic control 
measures implemented for each applicable project. 

xvii. The number of violations and enforcement actions (including types) 
taken for development projects, including information on any necessary 
follow-up actions taken.  The discussion should exhibit that compliance 
has been achieved, or describe actions that are being taken to achieve 
compliance. 
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xviii. A description of notable activities conducted to manage urban runoff 
from development projects. 

 
(b) Construction  

i. Confirmation that all construction sites were required to undergo the 
Copermittee’s construction urban runoff approval process and meet the 
applicable construction requirements, including a description of how this 
information was tracked. 

ii. Confirmation that a regularly updated construction site inventory was 
maintained, including a description of how the inventory was managed. 

iii. A description of modifications made to the construction and grading 
ordinances and approval processes. 

iv. Confirmation that the designated BMPs were implemented, or required 
to be implemented, for all construction sites. 

v. Confirmation that a maximum disturbed area for grading was applied to 
all applicable construction sites. 

vi. A listing of all construction sites with conditions requiring advanced 
treatment, together with confirmation that advanced treatment was 
required at such construction sites. 

vii. For each construction site within each priority category (high, medium, 
and low), identification of the period of time (weeks) the site was active 
within the rainy season, the number of inspections conducted during the 
rainy season, and the number of inspections conducted during the dry 
season, and the total number of inspections conducted for all sites. 

viii. A description of the general results of the inspections. 
ix. Confirmation that the inspections conducted addressed all the required 

inspection steps to determine full compliance. 
x. The number of violations and enforcement actions (including types) 

taken for construction sites, including information on any necessary 
follow-up actions taken.  The discussion should exhibit that compliance 
has been achieved, or describe actions that are being taken to achieve 
compliance. 

xi. A description of notable activities conducted to manage urban runoff 
from construction sites. 

 
(c) Municipal  

i. Any updates to the municipal inventory and prioritization. 
ii. Confirmation that the designated BMPs were implemented, or required 

to be implemented, for municipal areas and activities, as well as special 
events. 

iii. A description of inspections and maintenance conducted for municipal 
treatment controls. 

iv. Identification of the total number of catch basins and inlets, the number 
of catch basins and inlets inspected, the number of catch basins and inlets 
found with accumulated waste exceeding cleaning criteria, and the 
number of catch basins and inlets cleaned. 

v. Identification of the total distance (miles) of the MS4, the distance of the 
MS4 inspected, the distance of the MS4 found with accumulated waste 
exceeding cleaning criteria, and the distance of the MS4 cleaned. 

vi. Identification of the total distance (miles) of open channels, the distance 
of open channels inspected, the distance of open channels found with 
anthropogenic litter, and the distance of open channels cleaned. 
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vii. Amount of waste and litter (tons) removed from catch basins, inlets, the 
MS4, and open channels, by category. 

viii. Identification of any MS4 facility found to require inspection less than 
annually following two years of inspection, including justification for the 
finding. 

ix. Confirmation that the designated BMPs for pesticides, herbicides, and 
fertilizers were implemented, or required to be implemented, for 
municipal areas and activities. 

x. Identification of the total distance of curb-miles of improved roads, 
streets, and highways identified as consistently generating the highest 
volumes of trash and/or debris, as well as the frequency of sweeping 
conducted for such roads, streets, and highways. 

xi. Identification of the total distance of curb-miles of improved roads, 
streets, and highways identified as consistently generating moderate 
volumes of trash and/or debris, as well as the frequency of sweeping 
conducted for such roads, streets, and highways. 

xii. Identification of the total distance of curb-miles of improved roads, 
streets, and highways identified as consistently generating low volumes 
of trash and/or debris, as well as the frequency of sweeping conducted 
for such roads, streets, and highways. 

xiii. Identification of the total distance of curb-miles swept.  
xiv. Identification of the number of municipal parking lots, the number of 

municipal parking lots swept, and the frequency of sweeping. 
xv. Amount of material (tons) collected from street and parking lot 

sweeping. 
xvi. A description of efforts implemented to prevent and eliminate infiltration 

from the sanitary sewer to the MS4 
xvii. Identification of the number of sites requiring inspections, the number of 

sites inspected, and the frequency of the inspections. 
xviii. A description of the general results of the inspections. 

xix. Confirmation that the inspections conducted addressed all the required 
inspection steps to determine full compliance. 

xx. The number of violations and enforcement actions (including types) 
taken for municipal areas and activities, including information on any 
necessary follow-up actions taken.  The discussion should exhibit that 
compliance has been achieved, or describe actions that are being taken to 
achieve compliance. 

xxi. A description of notable activities conducted to manage urban runoff 
from municipal areas and activities. 

 
(d) Industrial and Commercial  

i. Any updates to the industrial and commercial inventory. 
ii. Confirmation that the designated BMPs were implemented, or required 

to be implemented, for industrial and commercial sites/sources. 
iii. A description of efforts taken to notify owners/operators of industrial and 

commercial sites/sources of BMP requirements, including mobile 
businesses. 

iv. Identification of the total number of industrial and commercial 
sites/sources inventoried and the total number inspected. 

v. Justification and rationale for why the industrial and commercial 
sites/sources inspected were chosen for inspection. 
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vi. Confirmation that all inspections conducted addressed all the required 
inspection steps to determine full compliance. 

vii. Identification of the number of third party inspections conducted.  
viii. Identification of efforts conducted to verify third party inspection 

effectiveness. 
ix. A description of efforts implemented to address mobile businesses. 
x. The number of violations and enforcement actions (including types) 

taken for industrial and commercial sites/sources, including information 
on any necessary follow-up actions taken.  The discussion should exhibit 
that compliance has been achieved, or describe actions that are being 
taken to achieve compliance. 

xi. A description of steps taken to identify non-filers and a list of non-filers 
(under the General Industrial Permit) identified by the Copermittees. 

xii. A description of notable activities conducted to manage urban runoff 
from industrial and commercial sites/sources. 

 
(e) Residential  

i. Identification of the high threat to water quality residential areas and 
activities that were focused on. 

ii. Confirmation that the designated BMPs were implemented, or required 
to be implemented, for residential areas and activities. 

iii. A description of efforts implemented to facilitate proper management 
and disposal of used oil and other household hazardous materials. 

iv. Types and amounts of household hazardous wastes collected, if 
applicable. 

v. A description of any evaluation of methods used for oversight of 
residential areas and activities, as well as any findings of the evaluation. 

vi. The number of violations and enforcement actions (including types) 
taken for residential areas and activities, including information on any 
necessary follow-up actions taken.  The discussion should exhibit that 
compliance has been achieved, or describe actions that are being taken to 
achieve compliance. 

vii. A description of collaboration efforts taken to develop and implement the 
Regional Residential Education Program. 

viii. A description of notable activities conducted to manage urban runoff 
from residential areas and activities. 

 
(f) Illicit Discharge Detection and Elimination  

i. Correction of any inaccuracies in either the MS4 map or the Dry Weather 
Field Screening and Analytical Stations Map. 

ii. Reporting of all dry weather field screening and analytical monitoring 
results.  The data should be presented in tabular and graphical form.  The 
reporting shall include station locations, all dry weather field screening 
and analytical monitoring results, identification of sites where results 
exceeded action levels, follow-up and elimination activities for potential 
illicit discharges and connections, the rationale for why follow-up 
investigations were not conducted at sites where action levels were 
exceeded, any Copermittee or consultant program 
recommendations/changes resulting from the monitoring, and 
documentation that these recommendations/changes have been 
implemented. Dry weather field screening and analytical monitoring 
reporting shall comply with all monitoring and standard reporting 
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requirements in Attachment B of Order No. R9-2007-0001 and 
Receiving Waters Monitoring and Reporting Program No. R9-2007-
0001.   

iii. Any dry weather field screening and analytical monitoring consultant 
reports generated, to be provided as an attachment to the annual report. 

iv. A brief description of any other investigations and follow-up activities 
for illicit discharges and connections. 

v. The number and brief description of illicit discharges and connections 
identified.  

vi. The number of illicit discharges and connections eliminated. 
vii. Identification and description of all spills to the MS4 and response to the 

spills. 
viii. A description of activities implemented to prevent sewage and other 

spills from entering the MS4. 
ix. A description of the mechanism whereby notification of sewage spills 

from private laterals and septic systems is received. 
x. Number of times the hotline was called, as compared to previous 

reporting periods, and a summary of the calls. 
xi. A description of efforts to publicize and facilitate public reporting of 

illicit discharges. 
xii. The number of violations and enforcement actions (including types) 

taken for illicit discharges and connections, including information on any 
necessary follow-up actions taken.  The discussion should exhibit that 
compliance has been achieved, or describe actions that are being taken to 
achieve compliance. 

xiii. A description of notable activities conducted to manage illicit discharges 
and connections. 

 
(g) Education  

i. A description of education efforts conducted for each target community. 
ii. A description of how education efforts targeted underserved target 

audiences, high-risk behaviors, and “allowable” behaviors and 
discharges. 

iii. A description of education efforts conducted for municipal departments 
and personnel. 

iv. A description of education efforts conducted for the new development 
and construction communities. 

v. A description of jurisdictional education efforts conducted for residents, 
the general public, and school children. 

 
(h) Public Participation 

i. A description of public participation efforts conducted. 
 

(i) Program Effectiveness Assessment 
i. An assessment of the effectiveness of the Jurisdictional Urban Runoff 

Management Program which meets all requirements of section I.1 of this 
Order. 

 
(j) Fiscal Analysis 

i. A fiscal analysis of the Copermittee’s urban runoff management 
programs which meets all requirements of section G of this Order. 
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(k) Special Investigations 
i. A description of any special investigations conducted. 

 
(l) Non-Emergency Fire Fighting  

i. A description of any efforts conducted to reduce pollutant discharges 
from non-emergency fire fighting flows. 

 
(m) JURMP Revisions 

i. A description of any proposed revisions to the JURMP. 
 

b. WATERSHED URBAN RUNOFF MANAGEMENT PROGRAM ANNUAL 
REPORTS  
 
(1) Lead Watershed Permittee - Each Lead Watershed Permittee shall generate 

watershed specific Watershed Urban Runoff Management Program Annual 
Reports for their respective watershed(s), as they are outlined in Table 4 of Order 
No. R9-2007-0001.  Copermittees within each watershed shall collaborate with 
the Lead Watershed Permittee to generate the Watershed Urban Runoff 
Management Program Annual Reports.   
 

(2) Each Watershed Urban Runoff Management Program Annual Report shall be a 
comprehensive documentation of all activities conducted by the watershed 
Copermittees during the previous annual reporting period to meet all 
requirements of section E of Order No. R9-2007-0001.  Each Watershed Urban 
Runoff Management Program Annual Report shall also serve as an update to the 
WURMP.13  Each Watershed Urban Runoff Management Program Annual 
Report shall, at a minimum, contain the following for its reporting period: 

 
(a) A comprehensive description of all activities conducted by the watershed 

Copermittees to meet all requirements of section E of Order No. R9-2007-
0001. 

 
(b) Any updates to the watershed map. 
 
(c) An updated assessment and analysis of the watershed’s current and past 

applicable water quality data, reports, analyses, and other information, 
including identification of the watershed’s water quality problems and high 
priority water quality problem(s) during the reporting period.  The annual 
report shall clearly state if the watershed’s high priority water quality 
problem(s) changed from the previous reporting period, and provide 
justification for the change(s). 

 
(d) Identification of the likely sources, pollutant discharges, and/or other factors 

causing the high priority water quality problems within the watershed.  The 
annual report shall clearly describe any changes to the identified sources, 
pollutant discharges, and/or other factors that have occurred since the 
previous reporting period, and provide justification for the changes. 

 

                                                 
13 The first annual report to be submitted is not anticipated to be an update to the WURMP, since it will 
cover the reporting period which begins immediately after WURMP submittal. 
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(e) An updated list of potential Watershed Water Quality Activities.  The annual 
report shall clearly describe any changes to the list of Watershed Water 
Quality Activities that have occurred since the previous reporting period, and 
provide justification for the changes. 

 
(f) Identification and description of the Watershed Water Quality Activities 

implemented by each Copermittee during the reporting period, including 
information on the activities’ location(s), as well as information exhibiting 
that the activities in active implementation phase reduced discharged 
pollutant loads, abated pollutant sources, or resulted in other quantifiable 
benefits to discharge or receiving water quality, in relation to the watershed’s 
high priority water quality problem(s).  The annual report shall clearly 
describe any changes to Watershed Water Quality Activities implementation 
that have occurred since the previous reporting period, and provide 
justification for the changes. 

 
(g) An updated list of potential Watershed Education Activities.  The annual 

report shall clearly describe any changes to the list of Watershed Education 
Activities that have occurred since the previous reporting period, and provide 
justification for the changes. 

 
(h) Identification and description of the Watershed Education Activities 

implemented by each Copermittee for the reporting period, including 
information exhibiting that the activities directly targeted the sources and 
discharges of pollutants causing the watershed’s high priority water quality 
problems, and that activities in active implementation phase changed target 
audience attitudes, knowledge, awareness, or behavior.  The annual report 
shall clearly describe any changes to Watershed Education Activities 
implementation that have occurred since the previous reporting period, and 
provide justification for the changes. 

 
(i) A description of the public participation mechanisms used during the 

reporting period and the parties that were involved. 
 

(j) A description of Copermittee collaboration efforts. 
 

(k) A description of efforts implemented to encourage collaborative, watershed-
based, land-use planning.  

 
(l) A description of all TMDL activities implemented (including BMP 

Implementation Plan or equivalent plan activities) for each approved TMDL 
in the watershed.  The description shall include: 

 
i. Any additional source identification information; 

ii. The number, type, location, and other relevant information about BMP 
implementation, including any expanded or better tailored BMPs 
necessary to meet the WLAs;  

iii. Updates in the BMP implementation prioritization and schedule;  
iv. An assessment of the effectiveness of the BMP Implementation Plan, 

which meets the requirements of section I.4 Order No. R9-2007-0001; 
and   
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v. A discussion of the progress to date in meeting the TMDL Numeric 
Targets and WLAs, which incorporates the results of the effectiveness 
assessment, compliance monitoring, and an evaluation of additional 
efforts needed to date. 

 
(m) An assessment of the effectiveness of the WURMP, which meets the 

requirements of section I.2 of Order No. R9-2007-0001.  The effectiveness 
assessment shall attempt to qualitatively or quantitatively exhibit the impact 
that implementation of the Watershed Water Quality Activities and the 
Watershed Education Activities had on the high priority water quality 
problem(s) within the watershed.  This information shall document changes 
in pollutant load discharges, urban runoff and discharge quality, and 
receiving water quality, where applicable and feasible.    

 
(3) Principal Permittee – The Unified Watershed Urban Runoff Management 

Program Annual Report shall contain the nine separate Watershed Urban Runoff 
Management Program Annual Reports.  Each Lead Watershed Copermittee shall 
submit to the Principal Permittee a Watershed Urban Runoff Management 
Program Annual Report by the date specified by the Principal Permittee.  The 
Principal Permittee shall assemble and submit the Unified Watershed Urban 
Runoff Management Program Annual Report to the Regional Board by January 
31, 2009 and every January 31 thereafter.  The reporting period for these annual 
reports shall be the previous fiscal year.  For example, the report submitted 
January 31, 2009 shall cover the reporting period July 1, 2007 to June 30, 2008. 

 
c. REGIONAL URBAN RUNOFF MANAGEMENT PROGRAM ANNUAL 

REPORTS 
 
The Principal Permittee shall generate the Regional Urban Runoff Management 
Program Annual Reports.  All Copermittees shall collaborate with the Principal 
Permittee to generate the Regional Urban Runoff Management Program Annual 
Reports.  Each Regional Urban Runoff Management Program Annual Report shall be 
a comprehensive documentation of all regional activities conducted by the 
Copermittees during the previous annual reporting period to meet all requirements of 
section F of Order No. R9-2007-0001.   
 
The Principal Permittee shall submit the Regional Urban Runoff Management 
Program Annual Report to the Regional Board by January 31, 2009 and every 
January 31 thereafter.  The reporting period for these annual reports shall be the 
previous fiscal year.  For example, the report submitted January 31, 2009 shall cover 
the reporting period July 1, 2007 to June 30, 2008. 
 
Each Regional Urban Runoff Management Program Annual Report shall, at a 
minimum, contain the following: 
 
(1) A common activities section that describes the urban runoff management 

activities or BMPs implemented on a regional level, including information on 
how the activities complied with jurisdictional or watershed requirements, if 
applicable. 

(2) A description of steps taken to facilitate assessment of the effectiveness of 
jurisdictional, watershed, and regional programs. 
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(3) A description of the regional residential education activities implemented as part 
of the regional residential education program. 

(4) A description of steps taken to develop and implement the standardized fiscal 
analysis method. 

(5) An assessment of the effectiveness of the Regional Urban Runoff Management 
Program which meets the requirements of section I.3 of Order No. R9-2007-
0001. 

 
4. Interim Reporting Requirements - For the July 2006–June 2007 reporting period, 

Jurisdictional URMP and Watershed URMP Annual Reports shall be submitted on 
January 31, 2008.  Each Jurisdictional URMP and Watershed URMP Annual Report 
submitted for this reporting period shall at a minimum be comprehensive descriptions of 
all activities conducted to fully implement the Copermittees’ Jurisdictional URMP and 
Watershed URMP documents, as those documents were developed to comply with the 
requirements of Order No. 2001-01.  The Principal Permittee shall be responsible for 
submitting these documents in a unified manner, consistent with the unified reporting 
requirements of Order No. 2001-01.   
 

5. Annual Report Integration 
 

a. The Copermittees are encouraged to submit, for Regional Board review and approval, 
an annual reporting format which integrates the information submitted in the 
JURMP, WURMP, and RURMP Annual Reports and Monitoring Reports.  This 
document shall be called the “Integrated Annual Report Format.”  The Integrated 
Annual Report Format should: 

 
(1) Exhibit compliance with all requirements of JURMP, WURMP, and RURMP 

sections D, E, and F of Order No. R9-2007-0001. 
(2) Report all information required in section J.3 of Order No. R9-2007-0001. 
(3) Report all information required in the Monitoring and Reporting program. 
(4) Provide consistent and comparable reporting of jurisdictional and watershed 

information by all Copermittees and watershed groups. 
(5) Specifically identify all types of information that will be reported (e.g., amount 

of debris collected during street sweeping), including reporting criteria for each 
type of information (e.g., reported in tons).  

(6) Describe quality assurance/quality control methods to be used to assess 
accuracy of jurisdictional and watershed information conveyed. 

(7) Describe each Copermittee’s reporting responsibilities under the format. 
(8) Improve the Copermittees’ ability to assess JURMP and WURMP 

effectiveness in terms of water quality.  
(9) Include a separate section for reporting on each Copermittee’s activities. 
(10) Include a separate section for reporting on each watershed’s activities. 

 
b. Upon approval of the Integrated Annual Report Format by the Regional Board, an 

Integrated Annual Report shall be submitted annually, which may substitute for the 
JURMP Annual Reports, WURMP Annual Reports, RURMP Annual Report, and/or 
Monitoring Reports, as approved by the Regional Board.  The Principal Permittee 
shall be responsible for the generation and submittal of the Integrated Annual 
Reports.  Each Copermittee shall be responsible for the information in the Integrated 
Annual Report pertaining to its jurisdictional, watershed, regional, and monitoring 
responsibilities.  The Integrated Annual Report shall be submitted the first January 31 
following approval of the reporting format by the Regional Board, and every January 
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31 thereafter.  The reporting period for Integrated Annual Reports shall be the 
previous fiscal year.  For example, a report submitted January 31, 2010 shall cover 
the reporting period July 1, 2008 to June 30, 2009. 
 

c. The format and information provided in Integrated Annual Reports shall match and 
be consistent with the format and information described in the Integrated Annual 
Report Format. 

 
6. Universal Reporting Requirements 

 
All submittals shall include an executive summary, introduction, conclusion, 
recommendations, and signed certified statement.  Each Copermittee shall submit a 
signed certified statement covering its responsibilities for each applicable submittal.  The 
Principal Permittee shall submit a signed certified statement covering its responsibilities 
for each applicable submittal and the sections of the submittals for which it is 
responsible.  

 
K. MODIFICATION OF PROGRAMS 

 
Modifications of Jurisdictional Urban Runoff Management Programs, Watershed Urban 
Runoff Management Programs, and/or the Regional Urban Runoff Management Program 
may be initiated by the Executive Officer or by the Copermittees.  Requests by Copermittees 
shall be made to the Executive Officer, and shall be submitted during the annual review 
process.  Requests for modifications should be incorporated, as appropriate, into the Annual 
Reports or other deliverables required or allowed under this Order. 
 
1. Minor Modifications – Minor modifications to Jurisdictional Urban Runoff Management 

Programs, Watershed Urban Runoff Management Programs, and/or the Regional Urban 
Runoff Management Program may be accepted by the Executive Officer where the 
Executive Officer finds the proposed modification complies with all discharge 
prohibitions, receiving water limitations, and other requirements of this Order. 
 

2. Modifications Requiring an Amendment to this Order – Proposed modifications that are 
not minor shall require amendment of this Order in accordance with this Order’s rules, 
policies, and procedures. 

 
L. ALL COPERMITTEE COLLABORATION 

 
1. Each Copermittee collaborate with all other Copermittees regulated under this Order to 

address common issues, promote consistency among Jurisdictional Urban Runoff 
Management Programs and Watershed Urban Runoff Management Programs, and to plan 
and coordinate activities required under this Order. 
 
a. Management Structure - All Copermittees shall jointly execute and submit to the 

Regional Board no later than 180 days after adoption of this Order, a Memorandum 
of Understanding, Joint Powers Authority, or other instrument of formal agreement 
which at a minimum: 
 
(1) Identifies and defines the responsibilities of the Principal Permittee and Lead 

Watershed Permittees; 
(2) Identifies Copermittees and defines their individual and joint responsibilities, 

including watershed responsibilities; 

0040287



Order No. R9-2007-0001 January 24, 2007 76 

(3) Establishes a management structure to promote consistency and develop and 
implement regional activities; 

(4) Establishes standards for conducting meetings, decision-making, and cost-
sharing; 

(5) Provides guidelines for committee and workgroup structure and responsibilities; 
(6) Lays out a process for addressing Copermittee non-compliance with the formal 

agreement; and 
(7) Includes any and all other collaborative arrangements for compliance with this 

Order. 
 

M. PRINCIPAL PERMITTEE RESPONSIBILITIES 
 
Within 180 days of adoption of this Order, the Copermittees shall designate the Principal 
Permittee and notify the Regional Board of the name of the Principal Permittee.  The 
Principal Permittee shall, at a minimum: 
 
1. Serve as liaison between the Copermittees and the Regional Board on general permit 

issues, and when necessary and appropriate, represent the Copermittees before the 
Regional Board. 
 

2. Coordinate permit activities among the Copermittees and facilitate collaboration on the 
development and implementation of programs required under this Order. 
 

3. Integrate individual Copermittee documents and reports into single unified documents 
and reports for submittal to the Regional Board as required under this Order.  
 

4. Produce and submit documents and reports as required by section J of this Order and 
Receiving Waters and Urban Runoff Monitoring and Reporting Program No. R9-2007-
0001. 
 

5. Submit to the Regional Board, within 180 days of adoption of this Order, a formal 
agreement between the Copermittees which provides a management structure for meeting 
the requirements of this Order (as described in section L).   
 

6. Coordinate joint development by all of the Copermittees of standardized format(s) for all 
documents and reports required under this Order (e.g., JURMPs, WURMPs, annual 
reports, monitoring reports, etc.).  The standardized reporting format(s) shall be used by 
all Copermittees.  The Principal Permittee shall submit the standardized format(s) to the 
Regional Board for review no later than 180 days after adoption of this Order. 
 

N. RECEIVING WATERS MONITORING AND REPORTING PROGRAM 
 
Pursuant to CWC section 13267, the Copermittees shall comply with all the requirements 
contained in Receiving Waters and Urban Runoff Monitoring and Reporting Program No. 
R9-2007-0001. 
 

O. STANDARD PROVISIONS, REPORTING REQUIREMENTS, AND 
NOTIFICATIONS 

 
1. Each Copermittee shall comply with Standard Provisions, Reporting Requirements, and 

Notifications contained in Attachment B of this Order.  This includes 24 hour/5day 
reporting requirements for any instance of non-compliance with this Order as described 

0040288



0040289



Order No. R9-2007-0001  January 24, 2007 A-1 

ATTACHMENT A 
 

BASIN PLAN PROHIBITIONS 
 
California Water Code Section 13243 provides that a Regional Board, in a water quality control 
plan, may specify certain conditions or areas where the discharge of waste, or certain types of 
waste is not permitted.  The following discharge prohibitions are applicable to any person, as 
defined by Section 13050(c) of the California Water Code, who is a citizen, domiciliary, or 
political agency or entity of California whose activities in California could affect the quality of 
waters of the state within the boundaries of the San Diego Region. 
 
1. The discharge of waste to waters of the state in a manner causing, or threatening to cause 

a condition of pollution, contamination or nuisance as defined in California Water Code 
Section 13050, is prohibited. 

 
2. The discharge of waste to land, except as authorized by waste discharge requirements or 

the terms described in California Water Code Section 13264 is prohibited. 
 

3. The discharge of pollutants or dredged or fill material to waters of the United States 
except as authorized by a NPDES permit or a dredged or fill material permit (subject to 
the exemption described in California Water Code Section 13376) is prohibited. 

 
4. Discharges of recycled water to lakes or reservoirs used for municipal water supply or to 

inland surface water tributaries thereto are prohibited, unless this Regional Board issues a 
NPDES permit authorizing such a discharge; the proposed discharge has been approved 
by the State Department of Health Services and the operating agency of the impacted 
reservoir; and the discharger has an approved fail-safe long-term disposal alternative. 

 
5. The discharge of waste to inland surface waters, except in cases where the quality of the 

discharge complies with applicable receiving water quality objectives, is prohibited.  
Allowances for dilution may be made at the discretion of the Regional Board.  
Consideration would include streamflow data, the degree of treatment provided and 
safety measures to ensure reliability of facility performance.  As an example, discharge of 
secondary effluent would probably be permitted if streamflow provided 100:1 dilution 
capability. 

 
6. The discharge of waste in a manner causing flow, ponding, or surfacing on lands not 

owned or under the control of the discharger is prohibited, unless the discharge is 
authorized by the Regional Board. 

 
7. The dumping, deposition, or discharge of waste directly into waters of the state, or 

adjacent to such waters in any manner which may permit its being transported into the 
waters, is prohibited unless  authorized by the Regional Board. 

 
8. Any discharge to a storm water conveyance system that is not composed entirely of 

"storm water" is prohibited unless authorized by the Regional Board.  [The federal 
regulations, 40 CFR 122.26(b)(13), define storm water as storm water runoff, snow melt 
runoff, and surface runoff and drainage.  40 CFR 122.26(b)(2) defines an illicit discharge 
as any discharge to a storm water conveyance system that is not composed entirely of 
storm water except discharges pursuant to a NPDES permit and discharges resulting from 
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fire fighting activities. [§122.26 amended at 56 FR 56553, November 5, 1991; 57 FR 
11412, April 2, 1992]. 

 
9. The unauthorized discharge of treated or untreated sewage to waters of the state or to a 

storm water conveyance system is prohibited. 
 
10. The discharge of industrial wastes to conventional septic tank/subsurface disposal 

systems, except as authorized by the terms described in California Water Code Section 
13264, is prohibited. 

 
11. The discharge of radioactive wastes amenable to alternative methods of disposal into the 

waters of the state is prohibited. 
 
12. The discharge of any radiological, chemical, or biological warfare agent into waters of 

the state is prohibited. 
 
13. The discharge of waste into a natural or excavated site below historic water levels is 

prohibited unless the discharge is authorized by the Regional Board. 
 
14. The discharge of sand, silt, clay, or other earthen materials from any activity, including 

land grading and construction, in quantities which cause deleterious bottom deposits, 
turbidity or discoloration in waters of the state or which unreasonably affect, or threaten 
to affect, beneficial uses of such waters is prohibited. 

 
15. The discharge of treated or untreated sewage from vessels to Mission Bay, Oceanside 

Harbor,  Dana Point Harbor, or other small boat harbors is prohibited. 
 
16. The discharge of untreated sewage from vessels to San Diego Bay is prohibited. 
 
17. The discharge of treated sewage from vessels to portions of San Diego Bay that are less 

than 30 feet deep at mean lower low water (MLLW) is prohibited. 
 
18. The discharge of treated sewage from vessels, which do not have a properly functioning 

US Coast Guard certified Type I or Type II marine sanitation device, to portions of San 
Diego Bay that are greater than 30 feet deep at mean lower low water (MLLW) is 
prohibited. 
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ATTACHMENT B 
 

STANDARD PROVISIONS, REPORTING REQUIREMENTS, AND NOTIFICATIONS 
 
1. STANDARD PROVISIONS – PERMIT COMPLIANCE [40 CFR 122.41] 

 
(a) Duty to comply  [40 CFR 122.41(a)].   
 

(1) The Copermittee must comply with all of the conditions of this Order.  Any 
noncompliance constitutes a violation of the Clean Water Act (CWA) and the California 
Water Code (CWC) and is grounds for enforcement action, for permit termination, 
revocation and reissuance, or modification; or denial of a permit renewal application. 
 

(2) The Copermittee shall comply with effluent standards or prohibitions established under 
section 307(a) of the CWA toxic pollutants and with standards for sewage sludge use or 
disposal established under section 405(d) of the CWA within the time provided in the 
regulations that establish these standards or prohibitions or standards for sewage sludge 
use or disposal, even if the Order has not yet been modified to incorporate the 
requirement. 

 
(b) Need to halt or reduce activity not a defense  [40 CFR 122.41(c)].  It shall not be a defense 

for the Copermittee in an enforcement action that it would have been necessary to halt or 
reduce the permitted activity in order to maintain compliance with the conditions of this 
Order.  

  
(c) Duty to mitigate  [40 CFR 122.41(d)].  The Copermittee shall take all reasonable steps to 

minimize or prevent any discharge or prevent any discharge or sludge use or disposal in 
violation of this Order that has a reasonable likelihood of adversely affecting human health or 
the environment. 

 
(d) Proper operation and maintenance  [40 CFR 122.41(e)].  The Copermittee shall at all times 

properly operate and maintain all facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by the Copermittee to achieve compliance with the 
conditions of this Order.  Proper operation and maintenance also includes adequate laboratory 
controls and appropriate quality assurance procedures.  This provision requires the operation 
of back-up or auxiliary facilities or similar systems that are installed by the Copermittee only 
when necessary to achieve compliance with the conditions of this Order. 

 
(e) Property rights  [40 CFR 122.41(g)].   
 

(1) This Order does not convey any property rights of any sort or any exclusive privilege.   
(2) The issuance of this Order does not authorize any injury to persons or property or 

invasion of other private rights, or any infringement of State or local law or regulations. 
 
(f) Inspection and entry  [40 CFR 122.41(i)].  The Copermittee shall allow the Regional Water 

Quality Control Board, San Diego Region (Regional Board), State Water Resources Control 
Board (SWRCB), United States Environmental Protection Agency (USEPA), and/or their 
authorized representatives (including an authorized contractor acting as their representative), 
upon presentation of credentials and other documents as may be required by law, to: 
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(1) Enter upon the Copermittee’s premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions of this Order; 

(2) Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of this Order; 

(3) Inspect and photograph, at reasonable times, any facilities, equipment (including 
monitoring and control equipment), practices, or operations regulated or required under 
this Order; and 

(4) Sample or monitor, at reasonable times, for the purpose of assuring Order compliance or 
as otherwise authorized by the CWA or the CWC, any substances or parameters at any 
location. 

 
(g) Bypass [40 CFR 122.41(m)]     

 
(1) Definitions: 

 
i) "Bypass" means the intentional diversion of waste streams from any portion of a 

treatment facility. 
ii) "Severe property damage" means substantial physical damage to property, damage to 

the treatment facilities, which causes them to become inoperable, or substantial and 
permanent loss of natural resources that can reasonably be expected to occur in the 
absence of a bypass.  Severe property damage does not mean economic loss caused 
by delays in production. 

 
(2) Bypass not exceeding limitations - The Copermittee may allow any bypass to occur 

which does not cause exceedances of effluent limitations, but only if it also is for 
essential maintenance to assure efficient operation.  These bypasses are not subject to the 
provisions listed in Standard Provisions – Permit Compliance (g)(3), (g)(4) and (g)(5) 
below. 
 

(3) Prohibition of Bypass - Bypass is prohibited, and the Regional Board may take 
enforcement action against a Copermittee for bypass, unless: 
 
i) Bypass was unavoidable to prevent loss of life, personal injury, or severe property 

damage; 
ii) There were no feasible alternatives to the bypass, such as the use of auxiliary 

treatment facilities, retention of untreated wastes, or maintenance during normal 
periods of equipment downtime.  This condition is not satisfied if adequate back-up 
equipment should have been installed in the exercise of reasonable engineering 
judgment to prevent a bypass which occurred during normal periods of equipment 
downtime or preventive maintenance; and 

iii) The Copermittee submitted notice as required under Standard Provisions – Permit 
Compliance (g)(3) above.   

 
(4) Notice 

 
i) Anticipated bypass.  If the Copermittee knows in advance of the need for a bypass, it 

shall submit a notice, if possible at least ten days before the date of the bypass. 
ii) Unanticipated bypass.  The Copermittee shall submit notice of an unanticipated 

bypass as required in Standard Provisions 5(e) below (24-hour notice). 
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(h) Upset  [40 CFR 122.41(n)] Upset means an exceptional incident in which there is 
unintentional and temporary noncompliance with technology based effluent limitations 
because of factors beyond the reasonable control of the Copermittee.  An upset does not 
include noncompliance to the extent caused by operational error, improperly designed 
treatment facilities, inadequate treatment facilities, lack of preventive maintenance, or 
careless or improper operation.  
 
(1) Effect of an upset.  An upset constitutes an affirmative defense to an action brought for 

noncompliance with such technology based permit effluent limitations if the requirements 
of Standard Provisions – Permit Compliance (h)(2) below are met.  No determination 
made during administrative review of claims that noncompliance was caused by upset, 
and before an action for noncompliance, is final administrative action subject to judicial 
review. 
 

(2) Conditions necessary for a demonstration of upset.  A Copermittee who wishes to 
establish the affirmative defense of upset shall demonstrate, through properly signed, 
contemporaneous operating logs, or other relevant evidence that: 

 
i) An upset occurred and that the Copermittee can identify the cause(s) of the upset; 
ii) The permitted facility was at the time being properly operated; 
iii) The Copermittee submitted notice of the upset as required in Standard Provisions – 

Permit Compliance (5)(e)(ii)(B) below (24-hour notice); and 
iv) The Copermittee complied with any remedial measures required under Standard 

Provisions – Permit Compliance 1(c) above. 
 

(3) Burden of Proof.  In any enforcement proceeding, the Copermittee seeking to establish 
the occurrence of an upset has the burden of proof. 
 

2. STANDARD PROVISIONS – PERMIT ACTION 
 
(a) General  [40 CFR 122.41(f)] This Order may be modified, revoked and reissued, or 

terminated for cause.  The filing of a request by the Copermittee for modification, revocation 
and reissuance, or termination, or a notification of planned changes or anticipated 
noncompliance does not stay any Order condition. 

  
(b) Duty to reapply [40 CFR 122.41(b)].  If the Copermittee wishes to continue an activity 

regulated by this Order after the expiration date of this Order, the Copermittee must apply for 
and obtain new permit. 

 
(c) Transfers.  This Order is not transferable to any person except after notice to the Regional 

Board.  The Regional Board may require modification or revocation and reissuance of the 
Order to change the name of the Copermittee and incorporate such other requirements as may 
be necessary under the CWA and the CWC.  

 
3. STANDARD PROVISIONS – MONITORING 
 
(a) Samples and measurements taken for the purpose of monitoring shall be representative of the 

monitored activity. [40 CFR Section 122.41 (j) (1)] 
  
(b) Monitoring results must be conducted according to test procedures under 40 CFR Part 136, or 

in the case of sludge use or disposal, approved under 40 CFR Part 136 unless otherwise 
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specified in 40 CFR Part 503 unless other test procedures have been specified in this Order 
[40 CFR Section 122.41(j)(4)][40 CFR Section 122.44(i)(1)(iv)]. 

 
4. STANDARD PROVISIONS – RECORDS 
 
(a) Except for records of monitoring information required by this Order related to the 

Copermittee’s sewage sludge use and disposal activities, which shall be retained for a period 
of at least five years (or longer as required by 40 CFR Part 503), the Copermittee shall retain 
records of all monitoring information, including all calibration and maintenance records and 
all original strip chart recordings for continuous monitoring instrumentation, copies of all 
reports required by this Order, and records of all data used to complete the application for this 
Order, for a period of at least three (3) years from the date of the sample, measurement, report 
or application,  This period may be extended by request of the Regional Water Board 
Executive Officer at any rime [40 CFR Section 122.41(j)(2)]. 

  
(b) Records of monitoring information [40 CFR 122.41(j) (3)] shall include: 
 

(1) The date, exact place, and time of sampling or measurements; 
(2) The individual(s) who performed the sampling or measurements; 
(3) The date(s) analyses were performed; 
(4) The individual(s) who performed the analyses; 
(5) The analytical techniques or methods used; and 
(6) The results of such analyses. 

 
(c) Claims of confidentiality [40 CFR Section 122.7(b)] of the following information will be 

denied: 
 

(1) The name and address of any permit applicant or Copermittee; and 
(2) Permit applications and attachments, permits and effluent data. 

 
5. STANDARD PROVISIONS – REPORTING 
 
(a)  Duty to provide information [40 CFR 122.41(h)].  The Copermittee shall furnish to the 

Regional Board, SWRCB, or USEPA within a reasonable time, any information which the 
Regional Board, SWRCB, or USPEA may request to determine whether cause exists for 
modifying, revoking and reissuing, or terminating this Order or to determine compliance with 
this Order.  Upon request, the Copermittee shall also furnish to the Regional Board, SWRCB, 
or USEPA, copies of records required to be kept by this Order. 

 
��� Signatory and Certification Requirements [40 CFR 122.41(k)]      
 

(1) All applications, reports, or information submitted to the Regional Board, SWRCB, or 
USEPA shall be signed and certified in accordance with Standard Provisions – Reporting 
5(b)ii), 5(b)iii), 5(b)iv), and 5(b) (see 40 CFR 122.22) 

 
(2) Applications [40 CFR 122.22(a)(3)] All permit applications shall be signed by either a 

principal executive officer or ranking elected official. 
 
(3) Reports [40 CFR 122.22(b)].  All reports required by this Order, and other information 

requested by the Regional Board, SWRCB, or USEPA shall be signed by a person 
described in Standard Provisions – Reporting 5(b)(2) above, or by a duly authorized 
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representative of that person.  A person is a duly authorized representative only if: 
 
i) The authorization is made in writing by a person described in Standard Provisions-

Reporting 5(b)(2) above; 

ii) The authorization specifies either an individual or a position having responsibility for 
the overall operation of the regulated facility or activity, such as the position of plant 
manager, operator of a well or a well field, superintendent, position of equivalent 
responsibility, or an individual or position having overall responsibility for 
environmental matters for the company. (A duly authorized representative may thus 
be either a named individual or any individual occupying a named position.); and, 

iii) The written authorization is submitted to the Regional Water Board and State Water 
Board. 
 

(4) Changes to authorization [40 CFR Section 122.22(c)] If an authorization under Standard 
Provisions – Reporting 5(b)(3)of this reporting requirement is no longer accurate because 
a different individual or position has responsibility for the overall operation of the 
facility, a new authorization satisfying the requirements of Standard Provisions – 
Reporting 5(b)(3) above must be submitted to the Regional Water Board and State Water 
Board prior to or together with any reports, information, or applications to be signed by 
an authorized representative. 

  
(5) Certification [40 CFR Section 122.22(d)] Any person signing a document under Standard 

Provisions – Reporting 5(b)(2), or 5(b)(3) above shall make the following certification: 
 
”I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted.  Based on my 
inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations.” 

 
(c) Monitoring reports.  [40 CFR 122.41(l)(4)]  
 

(1) Monitoring results shall be reported at the intervals specified in the Receiving Waters and 
Urban Runoff Monitoring and Reporting Program No. R9-2007-0001. 

  
(2) Monitoring results must be reported on a Discharge Monitoring Report (DMR) form or 

forms provided or specified by the Regional Board or SWRCB for reporting results of 
mentoring of sludge use or disposal practices. 

 
(3) If the Copermittee monitors any pollutant more frequently than required by this Order 

using test procedures approved under 40 CFR Part 136 or, in the case of sludge use or 
disposal, approved under 40 CFR Part 136 unless otherwise specified in 40 CFR Part 
503, or as specified in this Order, the results of this monitoring shall be included in the 
calculation and reporting of the data submitted in the DMR or sludge reporting form 
specified by the Regional Board. 
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(4) Calculations for all limitations, which require averaging of measurements, shall utilize an 
arithmetic mean unless otherwise specified in this Order.  

  
(d) Compliance schedules.  [40 CFR Section 122.41(l)(5)]  Reports of compliance or 

noncompliance with, or any progress reports on, interim and final requirements contained in 
any compliance schedule of this Order shall be submitted no later than 14 days following 
each schedule date. 

  
(e) Twenty-four hour reporting [40 CFR Section 122.41(l)(6)] 

 
(1) The Copermittee shall report any noncompliance that may endanger health or the 

environment.  Any information shall be provided orally within 24 hours from the time the 
Copermittee becomes aware of the circumstances.  A written submission shall also be 
provided within five (5) days of the time the Copermittee becomes aware of the 
circumstances.  The written submission shall contain a description of the noncompliance 
and its cause; the period of noncompliance, including exact dates and times, and if the 
noncompliance has not been corrected, the anticipated time it is expected to continue; and 
steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance.  
 

(2) The following shall be included as information, which must be reported within 24 hours 
under this paragraph:  

i) Any unanticipated bypass that exceeds any effluent limitation in the Order (See 40 
CFR 122.41(g)).  

ii) Any upset which exceeds any effluent limitation in this Order.  
 

(3) The Regional Board may waive the above-required written report under this provision on 
a case-by-case basis if the oral report has been received within 24 hours. 
 

(f) Planned changes.  [40 CFR Section 122.41(l)(1)]  The Copermittee shall give notice to the 
Regional Board as soon as possible of any planned physical alterations or additions to the 
permitted facility.  Notice is required under this provision only when:  

 
(1) The alteration or addition to a permitted facility may meet one of the criteria for 

determining whether a facility is a new source in 40 CFR 122.29(b); or  
 
(2) The alteration or addition could significantly change the nature or increase the quantity of 

pollutants discharged.  This notification applies to pollutants, which are not subject to 
effluent limitations in this Order.  
 

(3) The alteration or addition results in a significant change in the Copermittee’s sludge use 
or disposal practices, and such alteration, addition, or change may justify the application 
of permit conditions that are different from or absent in the existing Order, including 
notification of additional use or disposal sites not reported during the permit application 
process or not reported pursuant to an approved land application plan.  
 

(g) Anticipated noncompliance.  [40 CFR Section 122.41(l)(7)] The Copermittee shall give 
advance notice to the Regional Board or SWRCB of any planned changes in the permitted 
facility or activity, which may result in noncompliance with Order requirements.  
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(h) Other noncompliance  [40 CFR Section 122.41(l) 7)] The Copermittee shall report all 
instances of noncompliance not reported under Standard Provisions 5(c), 5(d), and 5(e) 
above, at the time monitoring reports are submitted.  The reports shall contain the information 
listed in  Standard Provision – Reporting 5(e) above.  

 
(i) Other information [40 CFR Section 122.41(l)(8)] When the Copermittee becomes aware that 

it failed to submit any relevant facts in a permit application, or submitted incorrect 
information in a permit application or in any report to the Regional Board, SWRCB, or 
USEPA, the Copermittee shall promptly submit such facts or information.  

 
6. STANDARD PROVISIONS – ENFORCEMENT 
 
(a) The Regional Board is authorized to enforce the terms of this permit under several provisions 

of the CWC, including, but not limited to, Sections 13385, 13386, and 13387. 
 
7. ADDITIONAL STANDARD PROVISIONS 

 
(a) Municipal separate storm sewer systems [40 CFR 122.42(c)].  The operator of a large or 

medium municipal separate storm sewer system or a municipal separate storm sewer that has 
been designated by the Director under 40 CFR 122.26(a)(1)(v) must submit an annual report 
by the anniversary of the date of the issuance of the permit for such system.  The report shall 
include: 

(1) The status of implementing the components of the storm water management program that 
are established as permit conditions; 

(2) Proposed changes to the storm water management programs that are established as permit 
conditions.  Such proposed changes shall be consistent with 40 CFR 122.26(d)(2)(iii); 
and 

(3) Revisions, if necessary, to the assessment of controls and the fiscal analysis reported in 
the permit application under 40 CFR 122.26(d)(2)(iv) and 40 CFR 122.26(d)(2)(v); 

(4) A summary of data, including monitoring data, that is accumulated throughout the 
reporting year; 

(5) Annual expenditures and budget for year following each annual report; 

(6) A summary describing the number and nature of enforcement actions, inspections, and 
public education programs; and 

(7) Identification of water quality improvements or degradation. 
 
(b) Storm water discharges [40 CFR 122.42(d)].  The initial permits for discharges composed 

entirely of storm water issued pursuant to 40 CFR 122.26(e)(7) shall require compliance with 
the conditions of the permit as expeditiously as practicable, but in no event later than three 
years after the date of issuance of the permit. 
 

(c) Other Effluent Limitations and Standards [40 CFR 122.44(b)(1)].  If any toxic effluent 
standard or prohibition (including any schedule of compliance specified in such effluent 
standard or prohibition) is promulgated under Section 307(a) of the CWA for a toxic 
pollutant which is present in the discharge and that standard or prohibition is more stringent 
than any limitation on the pollutant in this Order, the Regional Board may institute 
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proceedings under these regulations to modify or revoke and reissue the Order to conform to 
the toxic effluent standard or prohibition. 

 
(d) Discharge is a privilege [CWC section 13263(g)].  No discharge of waste into the waters of 

the State, whether or not such discharge is made pursuant to waste discharge requirements, 
shall create a vested right to continue such discharge.  All discharges of waste into waters of 
the State are privileges, not rights. 

 
(e) Review and revision of Order [CWC section 13263(e)].  Upon application by any affected 

person, or on its own motion, the Regional Board may review and revise this permit.  
 
(f) Termination or modification of Order [CWC section13381].  This permit may be terminated 

or modified for causes, including, but not limited to, all of the following: 
 

(1) Violation of any condition contained in this Order; 
(2) Obtaining this Order by misrepresentation, or failure to disclose fully all relevant facts. 
(3) A change in any condition that requires either a temporary or permanent reduction or 

elimination of the permitted discharge. 
 
(g) Transfers.  When this Order is transferred to a new owner or operator, such requirements as 

may be necessary under the CWC may be incorporated into this Order. 
 
(h) Conditions not stayed.  The filing of a request by the Copermittee for modification, 

revocation and reissuance, or termination of this Order, or a notification of planned change in 
or anticipated noncompliance with this Order does not stay any condition of this Order. 

 
(i) Availability.  A copy of this Order shall be kept at a readily accessible location and shall be 

available to on-site personnel at all times. 
 
(j) Duty to minimize or correct adverse impacts.  The Copermittees shall take all reasonable 

steps to minimize or correct any adverse impact on the environment resulting from 
noncompliance with this Order, including such accelerated or additional monitoring as may 
be necessary to determine the nature and impact of the noncompliance. 
 

(k) Interim Effluent Limitations.  The Copermittee shall comply with any interim effluent 
limitations as established by addendum, enforcement action, or revised waste discharge 
requirements which have been, or may be, adopted by this Regional Board. 

 
(l) Responsibilities, liabilities, legal action, penalties [CWC sections 13385 and 13387]. The 

Porter-Cologne Water Quality Control Act provides for civil and criminal penalties 
comparable to, and in some cases greater than, those provided for under the CWA. 

Nothing in this Order shall be construed to protect the Copermittee from its liabilities under 
federal, state, or local laws. 
 
Except as provided for in 40CFR 122.41(m) and (n), nothing in this Order shall be construed 
to relieve the Copermittee from civil or criminal penalties for noncompliance. 
 
Nothing in this Order shall be construed to preclude the institution of any legal action or 
relieve the Copermittee from any responsibilities, liabilities, or penalties to which the 
Copermittee is or may be subject to under Section 311 of the CWA. 
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Nothing in this Order shall be construed to preclude institution of any legal action or relieve 
the Copermittee from any responsibilities, liabilities, or penalties established pursuant to any 
applicable state law or regulation under authoring preserved by Section 510 of the CWA. 
 

(m) Noncompliance.  Any noncompliance with this Order constitutes violation of the CWC and is 
grounds for denial of an application for modification of the Order (also see 40 CFR 
122.41(a). 

 
(n) Director.  For purposes of this Order, the term “Director” used in parts of 40 CFR 

incorporated into this Order by reference and/or applicable to this Order shall have the same 
meaning as the term “Regional Board” used elsewhere in this Order, except that in 40 CFR 
122.41(h) and (I), “Director” shall mean “Regional Board, SWRCB, and USEPA.” 

 
(o) The Regional Board has, in prior years, issued a limited number of individual NPDES 

permits for non-storm water discharges to MS4s.  The Regional Board or SWRCB may in the 
future, upon prior notice to the Copermittee(s), issue an NPDES permit for any non-storm 
water discharge (or class of non-storm water discharges) to a MS4.  Copermittees may 
prohibit any non-storm water discharge (or class of non-storm water discharges) to a MS4 
that is authorized under such separate NPDES permits. 

 
(p) Effective date.  This Order shall become effective on the date of its adoption provided the 

USEPA has no objection.  If the USEPA objects to its issuance, this Order shall not become 
effective until such objection is withdrawn.  This Order supersedes Order No. 2001-01 upon 
the effective date of this Order. 

 
(q) Expiration.  This Order expires five years after adoption. 
 
(r) Continuation of expired order [23 CCR 2235.4].  After this Order expires, the terms and 

conditions of this Order are automatically continued pending issuance of a new permit if all 
requirements of the federal NPDES regulations on the continuation of expired permits (40 
CFR 122.6) are complied with. 

 
(s) Applications.  Any application submitted by a Copermittee for reissuance or modification of 

this Order shall satisfy all applicable requirements specified in federal regulations as well as 
any additional requirements for submittal of a Report of Waste Discharge specified in the 
CWC and the California Code of Regulations. 

 
(t) Confidentiality.  Except as provided for in 40 CFR 122.7, no information or documents 

submitted in accordance with or in application for this Order will be considered confidential, 
and all such information and documents shall be available for review by the public at the 
Regional Board office. 

 
(u) Severability.  The provisions of this Order are severable, and if any provision of this Order, or 

the application of any provisions of this Order to any circumstance, is held invalid, the 
application of such provision to other circumstances and the remainder of this Order shall not 
be affected thereby. 

 
(v) Report submittal.  The Copermittee shall submit reports and provide notifications as required 

by this Order to the following: 
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SOUTHERN WATERSHED PROTECTION UNIT 
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
SAN DIEGO REGION 
9174 SKY PARK COURT, SUITE 100 
SAN DIEGO CA 92123-4340 
Telephone: (858) 467-2952   Fax: (858) 571-6972 
 
EUGENE BROMLEY 
US ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 
PERMITS ISSUANCE SECTION (W-5-1) 
75 HAWTHORNE STREET 
SAN FRANCISCO CA 94105 
 

Unless otherwise directed, the Copermittee shall submit one hard copy for the official record and 
one electronic copy of each report required under this Order to the Regional Board and one 
electronic copy to the EPA. 
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ATTACHMENT C 
 

DEFINITIONS 
 

Advanced Treatment- Using mechanical or chemical means to flocculate and remove suspended 
sediment from runoff from construction sites prior to discharge.   
 
Anthropogenic Litter – Trash generated from human activities, not including sediment. 
 
Basin Plan – Water Quality Control Plan, San Diego Basin, Region 9, and amendments, 
developed by the Regional Board. 
 
Beneficial Uses - The uses of water necessary for the survival or well being of man, plants, and 
wildlife.  These uses of water serve to promote tangible and intangible economic, social, and 
environmental goals.  “Beneficial Uses” of the waters of the State that may be protected include, 
but are not limited to, domestic, municipal, agricultural and industrial supply; power generation; 
recreation; aesthetic enjoyment; navigation; and preservation and enhancement of fish, wildlife, 
and other aquatic resources or preserves.  Existing beneficial uses are uses that were attained in 
the surface or ground water on or after November 28, 1975; and potential beneficial uses are uses 
that would probably develop in future years through the implementation of various control 
measures.  “Beneficial Uses” are equivalent to “Designated Uses” under federal law.  [California 
Water Code Section 13050(f)]. 
 
Best Management Practices (BMPs) - Defined in 40 CFR 122.2 as schedules of activities, 
prohibitions of practices, maintenance procedures, and other management practices to prevent or 
reduce the pollution of waters of the United States.  BMPs also include treatment requirements, 
operating procedures and practices to control plant site runoff, spillage or leaks, sludge or waste 
disposal, or drainage from raw material storage.   In the case of municipal storm water permits, 
BMPs are typically used in place of numeric effluent limits. 
 
Bioassessment - The use of biological community information to evaluate the biological integrity 
of a water body and its watershed.  With respect to aquatic ecosystems, bioassessment is the 
collection and analysis of samples of the benthic macroinvertebrate community together with 
physical/habitat quality measurements associated with the sampling site and the watershed to 
evaluate the biological condition (i.e. biological integrity) of a water body. 
 
Biocriteria - Under the CWA, numerical values or narrative expressions that define a desired 
biological condition for a water body that are legally enforceable.  The USEPA defines biocriteria 
as: “numerical values or narrative expressions that describe the reference biological integrity of 
aquatic communities inhabiting waters of a given designated aquatic life use…(that)…describe 
the characteristics of water body segments least impaired by human activities.”  
 
Biological Integrity - Defined in Karr J.R. and D.R. Dudley. 1981.  Ecological perspective on 
water quality goals.  Environmental Management 5:55-68 as:  “A balanced, integrated, adaptive 
community of organisms having a species composition, diversity, and functional organization 
comparable to that of natural habitat of the region.”   Also referred to as ecosystem health.  
 
Clean Water Act Section 402(p) [33 USC 1342(p)] - The federal statute requiring municipal 
and industrial dischargers to obtain NPDES permits for their discharges of storm water. 
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Clean Water Act Section 303(d) Water Body - An impaired water body in which water quality 
does not meet applicable water quality standards and/or is not expected to meet water quality 
standards, even after the application of technology based pollution controls required by the CWA.  
The discharge of urban runoff to these water bodies by the Copermittees is significant because 
these discharges can cause or contribute to violations of applicable water quality standards. 
 
Construction Site – Any project, including projects requiring coverage under the General 
Construction Permit, that involves soil disturbing activities including, but not limited to, clearing, 
grading, disturbances to ground such as stockpiling, and excavation. 
 
Contamination - As defined in the Porter-Cologne Water Quality Control Act, contamination is 
“an impairment of the quality of waters of the State by waste to a degree which creates a hazard 
to the public health through poisoning or through the spread of disease.  ‘Contamination’ includes 
any equivalent effect resulting from the disposal of waste whether or not waters of the State are 
affected.” 
 
Critical Channel Flow (Qc) – The channel flow that produces the critical shear stress that 
initiates bed movement or that erodes the toe of channel banks.  When measuring Qc, it should be 
based on the weakest boundary material – either bed or bank. 
 
CWA – Federal Clean Water Act 
 
CWC – California Water Code 
 
Development Projects - New development or redevelopment with land disturbing activities; 
structural development, including construction or installation of a building or structure, the 
creation of impervious surfaces, public agency projects, and land subdivision. 
 
Dry Season – May 1 through September 30 of each year. 
 
Effectiveness Assessment Outcome Level 1 - Compliance with Activity-based Permit 
Requirements – Level 1 outcomes are those directly related to the implementation of specific 
activities prescribed by this Order or established pursuant to it. 
 
Effectiveness Assessment Outcome Level 2 - Changes in Attitudes, Knowledge, and Awareness 
– Level 2 outcomes are measured as increases in knowledge and awareness among target 
audiences such as residents, businesses, and municipal employees.   
 
Effectiveness Assessment Outcome Level 3 - Behavioral Change and BMP Implementation – 
Level 3 outcomes measure the effectiveness of activities in affecting behavioral change and BMP 
implementation. 
 
Effectiveness Assessment Outcome Level 4 - Load Reductions – Level 4 outcomes measure 
load reductions which quantify changes in the amounts of pollutants associated with specific 
sources before and after a BMP or other control measure is employed. 
 
Effectiveness Assessment Outcome Level 5 - Changes in Urban Runoff and Discharge Quality 
– Level 5 outcomes are measured as changes in one or more specific constituents or stressors in 
discharges into or from MS4s. 
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Effectiveness Assessment Outcome Level 6 - Changes in Receiving Water Quality – Level 6 
outcomes measure changes to receiving water quality resulting from discharges into and from 
MS4s, and may be expressed through a variety of means such as compliance with water quality 
objectives or other regulatory benchmarks, protection of biological integrity, or beneficial use 
attainment. 
 
Effluent Limitations – Any restriction imposed on quantities, discharge rates, and concentrations 
of pollutants, which are discharged from point sources into waters of the State.  The limitations 
are designed to ensure that the discharge does not cause water quality objectives to be exceeded 
in the receiving water and does not adversely affect beneficial uses.  Effluent limits are typically 
numeric (e.g., 10 mg/l), but can also be narrative (e.g., no toxics in toxic amounts). 
 
Erosion – When land is diminished or worn away due to wind, water, or glacial ice. Often the 
eroded debris (silt or sediment) becomes a pollutant via storm water runoff.  Erosion occurs 
naturally but can be intensified by land clearing activities such as farming, development, road 
building, and timber harvesting. 
 
Environmentally Sensitive Areas (ESAs) - Areas that include but are not limited to all Clean 
Water Act Section 303(d) impaired water bodies; areas designated as Areas of Special Biological 
Significance by the State Water Resources Control Board (Water Quality Control Plan for the San 
Diego Basin (1994) and amendments); water bodies designated with the RARE beneficial use by 
the State Water Resources Control Board (Water Quality Control Plan for the San Diego Basin 
(1994) and amendments); areas designated as preserves or their equivalent under the Multi 
Species Conservation Program within the Cities and County of San Diego; and any other 
equivalent environmentally sensitive areas which have been identified by the Copermittees. 
 
Feasibility Analysis – Detailed description of the selection process for the treatment control 
BMPs for a Priority Development Project, including justification of why one BMP is selected 
over another.  For a Priority Development Project where a treatment control BMP with a low 
removal efficiency ranking (as identified by the Model SUSMP) is proposed, the analysis shall 
include a detailed and adequate justification exhibiting the reasons implementation of a treatment 
control BMP with a higher removal efficiency is infeasible for the Priority Development Project 
or portion of the Priority Development Project.   
 
Flow Duration – The long-term period of time that flows occur above a threshold that causes 
significant sediment transport and may cause excessive erosion damage to creeks and streams 
(not a single storm event duration).  The simplest way to visualize this is to consider a histogram 
of pre- and post-project flows using long-term records of hourly data. To maintain pre-project 
flow duration means that the total number of hours (counts) within each range of flows in a flow-
duration histogram cannot increase between the pre- and post-project condition.  Flow duration 
within the range of geomorphologically significant flows is important for managing erosion. 
 
GIS – Geographic Information System 
 
Grading - The cutting and/or filling of the land surface to a desired slope or elevation.  
 
Hazardous Material – Any substance that poses a threat to human health or the environment due 
to its toxicity, corrosiveness, ignitability, explosive nature or chemical reactivity.  These also 
include materials named by the USEPA in 40 CFR 116 to be reported if a designated quantity of 
the material is spilled into the waters of the U.S. or emitted into the environment. 
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Hazardous Waste - Hazardous waste is defined as “any waste which, under Section 600 of Title 
22 of this code, is required to be managed according to Chapter 30 of Division 4.5 of Title 22 of 
this code” [CCR Title 22, Division 4.5, Chapter 11, Article 1]. 
 
Household Hazardous Waste – Paints, cleaning products, and other wastes generated during 
home improvement or maintenance activities. 
 
Hydromodification – The change in the natural watershed hydrologic processes and runoff 
characteristics (i.e., interception, infiltration, overland flow, interflow and groundwater flow) 
caused by urbanization or other land use changes that result in increased stream flows and 
sediment transport.  In addition, alteration of stream and river channels, installation of dams and 
water impoundments, and excessive streambank and shoreline erosion are also considered 
hydromodification, due to their disruption of natural watershed hydrologic processes. 
 
Illicit Connection – Any connection to the MS4 that conveys an illicit discharge. 
 
Illicit Discharge - Any discharge to the MS4 that is not composed entirely of storm water except 
discharges pursuant to a NPDES permit and discharges resulting from fire fighting activities [40 
CFR 122.26(b)(2)]. 
 
Implementation Assessment – Assessment conducted to determine the effectiveness of 
Copermittee programs and activities in achieving measurable targeted outcomes, and in 
determining whether priority sources of water quality problems are being effectively addressed. 
 
Inactive Slopes – Slopes on which no grading or other soil disturbing activities are conducted for 
10 or more days.   
 
Integrated Assessment – Assessment to be conducted to evaluate whether program 
implementation is properly targeted to and resulting in the protection and improvement of water 
quality. 
 
Jurisdictional Urban Runoff Management Plan (JURMP) – A written description of the specific 
jurisdictional urban runoff management measures and programs that each Copermittee will 
implement to comply with this Order and ensure that pollutant discharges in urban runoff are 
reduced to the MEP and do not cause or contribute to a violation of water quality standards. 
 
Low Impact Development (LID) – A storm water management and land development strategy 
that emphasizes conservation and the use of on-site natural features integrated with engineered, 
small-scale hydrologic controls to more closely reflect pre-development hydrologic functions. 
 
Maximum Extent Practicable (MEP) – The technology-based standard established by Congress 
in CWA section 402(p)(3)(B)(iii) that operators of MS4s must meet.  Technology-based 
standards establish the level of pollutant reductions that dischargers must achieve, typically by 
treatment or by a combination of source control and treatment control BMPs.   MEP generally 
emphasizes pollution prevention and source control BMPs primarily (as the first line of defense) 
in combination with treatment methods serving as a backup (additional line of defense).   MEP 
considers economics and is generally, but not necessarily, less stringent than BAT.  A definition 
for MEP is not provided either in the statute or in the regulations.  Instead the definition of MEP 
is dynamic and will be defined by the following process over time: municipalities propose their 
definition of MEP by way of their urban runoff management programs.  Their total collective and 
individual activities conducted pursuant to the urban runoff management programs becomes their 
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proposal for MEP as it applies both to their overall effort, as well as to specific activities (e.g., 
MEP for street sweeping, or MEP for MS4 maintenance).   In the absence of a proposal 
acceptable to the Regional Board, the Regional Board defines MEP.  
 
In a memo dated February 11, 1993, entitled "Definition of Maximum Extent Practicable," 
Elizabeth Jennings, Senior Staff Counsel, SWRCB addressed the achievement of the MEP 
standard as follows: 
 

“To achieve the MEP standard, municipalities must employ whatever Best Management 
Practices (BMPs) are technically feasible (i.e., are likely to be effective) and are not cost 
prohibitive.  The major emphasis is on technical feasibility.  Reducing pollutants to the 
MEP means choosing effective BMPs, and rejecting applicable BMPs only where other 
effective BMPs will serve the same purpose, or the BMPs would not be technically 
feasible, or the cost would be prohibitive.  In selecting BMPs to achieve the MEP 
standard, the following factors may be useful to consider: 

 
a. Effectiveness:  Will the BMPs address a pollutant (or pollutant source) of 

concern? 
b. Regulatory Compliance: Is the BMP in compliance with storm water regulations 

as well as other environmental regulations? 
 c. Public Acceptance: Does the BMP have public support? 

d. Cost:  Will the cost of implementing the BMP have a reasonable relationship to 
the pollution control benefits to be achieved? 

e. Technical Feasibility: Is the BMP technically feasible considering soils, 
geography, water resources, etc? 

 
The final determination regarding whether a municipality has reduced pollutants to the 
maximum extent practicable can only be made by the Regional or State Water Boards, 
and not by the municipal discharger.  If a municipality reviews a lengthy menu of BMPs 
and chooses to select only a few of the least expensive, it is likely that MEP has not been 
met.  On the other hand, if a municipal discharger employs all applicable BMPs except 
those where it can show that they are not technically feasible in the locality, or whose 
cost would exceed any benefit derived, it would have met the standard.  Where a choice 
may be made between two BMPs that should provide generally comparable effectiveness, 
the discharger may choose the least expensive alternative and exclude the more 
expensive BMP.  However, it would not be acceptable either to reject all BMPs that 
would address a pollutant source, or to pick a BMP base solely on cost, which would be 
clearly less effective.  In selecting BMPs the municipality must make a serious attempt to 
comply and practical solutions may not be lightly rejected.  In any case, the burden 
would be on the municipal discharger to show compliance with its permit.  After selecting 
a menu of BMPs, it is the responsibility of the discharger to ensure that all BMPs are 
implemented.” 

 
Municipal Separate Storm Sewer System (MS4) – A conveyance or system of conveyances 
(including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, 
man-made channels, or storm drains): (i) Owned or operated by a State, city town, borough, 
county, parish, district, association, or other public body (created by or pursuant to State law) 
having jurisdiction over disposal of sewage, industrial wastes, storm water, or other wastes, 
including special districts under State law such as a sewer district, flood control district or 
drainage district, or similar entity, or an Indian tribe or an authorized Indian tribal organization, or 
designated and approved management agency under section 208 of the CWA that discharges to 
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waters of the United States; (ii) Designated or used for collecting or conveying storm water; (iii) 
Which is not a combined sewer; (iv) Which is not part of the Publicly Owned Treatment Works 
(POTW) as defined at 40 CFR 122.26.   
 
National Pollutant Discharge Elimination System (NPDES) - The national program for 
issuing, modifying, revoking and reissuing, terminating, monitoring and enforcing permits, and 
imposing and enforcing pretreatment requirements, under Sections 307, 318, 402, and 405 of the 
CWA.   
 
NOI – Notice of Intent  
 
Non-Storm Water - All discharges to and from a MS4 that do not originate from precipitation 
events (i.e., all discharges from a MS4 other than storm water).  Non-storm water includes illicit 
discharges, non-prohibited discharges, and NPDES permitted discharges. 
 
Nuisance - As defined in the Porter-Cologne Water Quality Control Act a nuisance is “anything 
which meets all of the following requirements: 1) Is injurious to health, or is indecent, or 
offensive to the senses, or an obstruction to the free use of property, so as to interfere with the 
comfortable enjoyment of life or property.  2) Affects at the same time an entire community or 
neighborhood, or any considerable number of persons, although the extent of the annoyance or 
damage inflicted upon individuals may be unequal. 3) Occurs during, or as a result of, the 
treatment or disposal of wastes.” 
 
Order – Order No. R9-2007-0001 (NPDES No. CAS0108758) 
 
Person - A person is defined as an individual, association, partnership, corporation, municipality, 
State or Federal agency, or an agent or employee thereof [40 CFR 122.2]. 
 
Point Source - Any discernible, confined, and discrete conveyance, including, but not limited to, 
any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock, 
concentrated animal feeding operations, landfill leachate collection systems, vessel, or other 
floating craft from which pollutants are or may be discharged.  This term does not include return 
flows from irrigated agriculture or agricultural storm water runoff.  
 
Pollutant - Any agent that may cause or contribute to the degradation of water quality such that a 
condition of pollution or contamination is created or aggravated. 
 
Pollution - As defined in the Porter-Cologne Water Quality Control Act: “the alteration of the 
quality of the waters of the State by waste, to a degree that unreasonably affects the either of the 
following: 1) The waters for beneficial uses; or 2) Facilities that serve these beneficial uses.”  
Pollution may include contamination. 
 
Pollutants of Concern – Pollutants for which water bodies are listed as impaired under CWA 
section 303(d), pollutants associated with the land use type of a development, and/or pollutants 
commonly associated with urban runoff.  Pollutants commonly associated with urban runoff 
include total suspended solids; sediment; pathogens (e.g., bacteria, viruses, protozoa); heavy 
metals (e.g., copper, lead, zinc, and cadmium); petroleum products and polynuclear aromatic 
hydrocarbons; synthetic organics (e.g., pesticides, herbicides, and PCBs); nutrients (e.g., nitrogen 
and phosphorus fertilizers); oxygen-demanding substances (decaying vegetation, animal waste, 
and anthropogenic litter). 
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Pollution Prevention - Pollution prevention is defined as practices and processes that reduce or 
eliminate the generation of pollutants, in contrast to source control BMPs, treatment control 
BMPs, or disposal. 
 
Post-Construction BMPs - A subset of BMPs including structural and non-structural controls 
which detain, retain, filter, or educate to prevent the release of pollutants to surface waters during 
the final functional life of developments.  
 
Pre-Project or Pre-Development Runoff Conditions (Discharge Rates, Durations, Etc.) – 
Runoff conditions that exist onsite immediately before the planned development activities occur.  
This definition is not intended to be interpreted as that period before any human-induces land 
activities occurred. This definition pertains to redevelopment as well as initial development. 
 
Principal Permittee – County of San Diego 
 
Priority Development Projects - New development and redevelopment project categories listed 
in Section D.1.d(2) of Order No. R9-2007-0001. 
 
Receiving Waters – Waters of the U.S. 
 
Receiving Water Limitations (RWLs) - Waste discharge requirements issued by the Regional 
Board typically include both: (1) “Effluent Limitations” (or “Discharge Limitations”) that specify 
the technology-based or water-quality-based effluent limitations; and (2) “Receiving Water 
Limitations” that specify the water quality objectives in the Basin Plan as well as any other 
limitations necessary to attain those objectives.  In summary, the “Receiving Water Limitations” 
provision is the provision used to implement the requirement of CWA section 301(b)(1)(C) that 
NPDES permits must include any more stringent limitations necessary to meet water quality 
standards. 
 
Redevelopment - The creation, addition, and or replacement of impervious surface on an already 
developed site.  Examples include the expansion of a building footprint, road widening, the 
addition to or replacement of a structure, and creation or addition of impervious surfaces.  
Replacement of impervious surfaces includes any activity that is not part of a routine maintenance 
activity where impervious material(s) are removed, exposing underlying soil during construction.  
Redevelopment does not include trenching and resurfacing associated with utility work; 
resurfacing and reconfiguring surface parking lots and existing roadways; new sidewalk 
construction, pedestrian ramps, or bikelane on existing roads; and routine replacement of 
damaged pavement, such as pothole repair. 
 
Regional Urban Runoff Management Plan (RURMP) – A written description of the specific 
regional urban runoff management measures and programs that the Copermittees will collectively 
implement to comply with this Order and ensure that pollutant discharges in urban runoff are 
reduced to the MEP and do not cause or contribute to a violation of water quality standards. 
 
Sediment - Soil, sand, and minerals washed from land into water.  Sediment resulting from 
anthropogenic sources (i.e. human induced land disturbance activities) is considered a pollutant.  
This Order regulates only the discharges of sediment from anthropogenic sources and does not 
regulate naturally occurring sources of sediment.  Sediment can destroy fish-nesting areas, clog 
animal habitats, and cloud waters so that sunlight does not reach aquatic plants.    
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Shared Treatment Control BMP - BMPs used by multiple developments to infiltrate, filter, or 
treat the required volume or flow prior to discharge to a receiving water. This could include, for 
example, a treatment BMP at the end of an enclosed storm drain that collects runoff from several 
commercial developments.    
 
Source Control BMP – Land use or site planning practices, or structural or nonstructural 
measures that aim to prevent urban runoff pollution by reducing the potential for contamination at 
the source of pollution.  Source control BMPs minimize the contact between pollutants and urban 
runoff.   
 
Storm Water – Per 40 CFR 122.26(b)(13), means storm water runoff, snowmelt runoff and 
surface runoff and drainage. 
 
Standard Urban Storm Water Mitigation Plan (SUSMP) – A plan developed to mitigate the 
impacts of urban runoff from Priority Development Projects. 
 
Third Party Inspectors - Industrial and commercial facility inspectors who are not contracted or 
employed by a regulatory agency or group of regulatory agencies, such as the Regional Board or 
Copermittees.  The third party inspector is not a regular facility employee self-inspecting their own 
facility.  The third party inspector could be a contractor or consultant employed by a facility or 
group of businesses to conduct inspections. 
 
Total Maximum Daily Load (TMDL) - The maximum amount of a pollutant that can be 
discharged into a water body from all sources (point and non-point) and still maintain water 
quality standards.  Under CWA section 303(d), TMDLs must be developed for all water bodies 
that do not meet water quality standards after application of technology-based controls. 
 
Toxicity - Adverse responses of organisms to chemicals or physical agents ranging from 
mortality to physiological responses such as impaired reproduction or growth anomalies). The 
water quality objectives for toxicity provided in the Water Quality Control Plan, San Diego 
Basin, Region 9, (Basin Plan), state in part…“All waters shall be free of toxic substances in 
concentrations that are toxic to, or that produce detrimental physiological responses in human, 
plant, animal, or aquatic life….The survival of aquatic life in surface waters subjected to a waste 
discharge or other controllable water quality factors, shall not be less than that for the same water 
body in areas unaffected by the waste discharge”.  
 
Treatment Control BMP – Any engineered system designed to remove pollutants by simple 
gravity settling of particulate pollutants, filtration, biological uptake, media absorption or any 
other physical, biological, or chemical process. 
 
Urban Runoff - All flows in a storm water conveyance system and consists of the following 
components: (1) storm water (wet weather flows) and (2) non-storm water illicit discharges (dry 
weather flows). 
 
Waste - As defined in CWC Section 13050(d), “waste includes sewage and any and all other 
waste substances, liquid, solid, gaseous, or radioactive, associated with human habitation, or of 
human or animal origin, or from any producing, manufacturing, or processing operation, 
including waste placed within containers of whatever nature prior to, and for purposes of, 
disposal.” 
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Article 2 of CCR Title 23, Chapter 15 (Chapter 15) contains a waste classification system that 
applies to solid and semi-solid waste, which cannot be discharged directly or indirectly to water 
of the state and which therefore must be discharged to land for treatment, storage, or disposal in 
accordance with Chapter 15.  There are four classifications of waste (listed in order of highest to 
lowest threat to water quality): hazardous waste, designated waste, non-hazardous solid waste, 
and inert waste. 
 
Water Quality Assessment – Assessment conducted to evaluate the condition of non-storm 
water and storm water discharges, and the water bodies which receive these discharges. 
 
Water Quality Objective - Numerical or narrative limits on constituents or characteristics of 
water designated to protect designated beneficial uses of the water.  [California Water Code 
Section 13050 (h)]. California’s water quality objectives are established by the State and Regional 
Water Boards in the Water Quality Control Plans.  
 
Numeric or narrative limits for pollutants or characteristics of water designed to protect the 
beneficial uses of the water.  In other words, a water quality objective is the maximum 
concentration of a pollutant that can exist in a receiving water and still generally ensure that the 
beneficial uses of the receiving water remain protected (i.e., not impaired).  Since water quality 
objectives are designed specifically to protect the beneficial uses, when the objectives are violated 
the beneficial uses are, by definition, no longer protected and become impaired.  This is a 
fundamental concept under the Porter Cologne Act.  Equally fundamental is Porter Cologne’s 
definition of pollution.  A condition of pollution exists when the water quality needed to support 
designated beneficial uses has become unreasonably affected or impaired; in other words, when 
the water quality objectives have been violated.  These underlying definitions (regarding 
beneficial use protection) are the reason why all waste discharge requirements implementing the 
federal NPDES regulations require compliance with water quality objectives.   (Water quality 
objectives are also called water quality criteria in the CWA.) 
 
Water Quality Standards - The beneficial uses (e.g., swimming, fishing, municipal drinking 
water supply, etc.,) of water and the water quality objectives necessary to protect those uses.   
 
Waters of the State - Any water, surface or underground, including saline waters within the 
boundaries of the State [CWC section 13050 (e)]. The definition of the Waters of the State is 
broader than that for the Waters of the United States in that all water in the State is considered to 
be a Waters of the State regardless of circumstances or condition.  Under this definition, a MS4 is 
always considered to be a Waters of the State. 
 
Waters of the United States - As defined in the 40 CFR 122.2, the Waters of the U.S. are 
defined as: “(a) All waters, which are currently used, were used in the past, or may be susceptible 
to use in interstate or foreign commerce, including all waters which are subject to the ebb and 
flow of the tide; (b) All interstate waters, including interstate “wetlands;” (c) All other waters 
such as intrastate lakes, rivers, streams (including intermittent streams), mudflats, sandflats, 
“wetlands,” sloughs, prairie potholes, wet meadows, playa lakes, or natural ponds the use, 
degradation or destruction of which would affect or could affect interstate or foreign commerce 
including any such waters: (1) Which are or could be used by interstate or foreign travelers for 
recreational or other purposes; (2) From which fish or shellfish are or could be taken and sold in 
interstate or foreign commerce; or (3) Which are used or could be used for industrial purposes by 
industries in interstate commerce; (d) All impoundments of waters otherwise defined as waters of 
the United States under this definition: (e) Tributaries of waters identified in paragraphs (a) 
through (d) of this definition; (f) The territorial seas; and (g) “Wetlands” adjacent to waters (other 

0040310



Order No. R9-2007-0001  January 24, 2007 C-10 

than waters that are themselves wetlands) identified in paragraphs (a) through (f) of this 
definition.  Waters of the United States do not include prior converted cropland.  Notwithstanding 
the determination of an area’s status as prior converted cropland by any other federal agency, for 
the purposes of the Clean Water Act, the final authority regarding Clean Water Act jurisdiction 
remains with the EPA.” 
 
Watershed - That geographical area which drains to a specified point on a water course, usually 
a confluence of streams or rivers (also known as drainage area, catchment, or river basin). 
 
Watershed Urban Runoff Management Plan (WURMP) – A written description of the specific 
watershed urban runoff management measures and programs that each watershed group of 
Copermittees will implement to comply with this Order and ensure that pollutant discharges in 
urban runoff are reduced to the MEP and do not cause or contribute to a violation of water quality 
standards. 
 
WDRs – Waste Discharge Requirements 
 
Wet Season – October 1 through April 30 of each year. 
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ATTACHMENT D 
 

SCHEDULED SUBMITTALS SUMMARY 
 
 

Submittal Permit Section Completion Date Frequency 
Submit identification of discharges not to be prohibited and 
BMPs required for treatment of discharges not prohibited 

B.2 365 days after adoption of 
the Order 

One Time 

Submit Certified Statement of Adequate Legal Authority C.2 365 days after adoption of 
the Order 

One Time 

Long-Term Effectiveness Assessment I.5 and J.2.b 210 days prior to Order 
expiration 

One Time 

Submit to Principal Permittee(s) individual JURMPs   J.1.a.(1) Prior to 365 days after 
adoption of the Order 
(Principal Permittee specifies 
date of submittal) 

One Time 

Principal Permittee submits JURMPs to Regional Board     J.1.a.(2) 365 days after adoption of 
the Order 

One Time 

Lead Watershed Permittees submit WURMPs to Principal 
Permittee  

J..1.b.(2) Prior to 365 days after 
adoption of the Order 
(Principal Permittee specifies 
date of submittal) 

One Time 

Principal Permittee submits WURMPs to Regional Board     J.1.b.(3) 365 days after adoption of 
the Order 

One Time 

Principal Permittee submits RURMP to Regional Board      J.1.c.(2) 365 days after adoption of 
the Order 

One Time 

Principal Permittee submits Hydromodification Management 
Plan workplan 

J.2.a.(2)(a)  180 days after adoption of 
the Order 

One Time 

Principal Permittee submits Hydromodification Management 
Plan progress report 

J.2.a.(2)(b) 
 

18 months after adoption of 
the Order 

One Time 

Principal Permittee submits draft Hydromodification 
Management Plan  

J.2.a.(2)(c) 
 

2 years after adoption of the 
Order 

One Time 

Principal Permittee submits final Hydromodification 
Management Plan  

J.2.a.(2)(d) 
 

180 days after receiving 
comments from Regional 
Board 

One Time 

Principal Permittee submits Model SUSMP update J.2.b 18 months after adoption of 
the Order 

One Time 

Copermittees submit local SUSMP updates J.2.b 365 days after acceptance of 
updated Model SUSMP  

One Time 

Principal Permittee submits Report of Waste Discharge and 
Long-Term Effectiveness Assessment 

J.2.c-d 210 days prior to Order 
expiration 

One Time 

Principal Permittee submits Notification of Principal 
Permittee 

M 180 days after adoption of 
the Order 

One Time 

Principal Permittee submits formal agreement between 
Copermittees which provides management structure for 
meeting Order requirements 

M.5 180 days after adoption of 
Order 

One Time 

Submit to Principal Permittee individual Jurisdictional Urban 
Runoff Management Program Annual Reports   

J.3.a.(1) 
 

Prior to September 30, 2008, 
and annually thereafter 
(Principal Permittee specifies 
date of submittal) 

Annually 

Principal Permittee submits unified Jurisdictional Urban 
Runoff Management Program Annual Report to Regional 
Board  

J.3.a.(2) 
 

September 30, 2008, and 
annually thereafter 

Annually  

Lead Watershed Permittees submit to Principal Permittee 
Watershed Urban Runoff Management Program Annual 
Reports   

J.3.b.(3) 
 

Prior to January 31, 2009 
and annually thereafter 
(Principal Permittee specifies 
date of submittal) 

Annually  

Principal Permittee submits unified Watershed Urban Runoff 
Management Program Annual Report to Regional Board  

J.3.b.(3) 
 

January 31, 2009 and 
annually thereafter 

Annually 

Principal Permittee submits Regional Urban Runoff J.3.c January 31, 2009 and Annually 
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Submittal Permit Section Completion Date Frequency 
Management Program Annual Report to Regional Board annually thereafter 
Principal Permittee submits description of Receiving Waters 
Monitoring Program 

Monitoring and 
Reporting 

Program, III.A.1 

September 1, 2007 and 
annually thereafter 

Annually 

Principal Permittee submits description of various monitoring 
program components 

Monitoring and 
Reporting 

Program, III.A.3 

July 1, 2007 and July 1, 2008 Twice 

Principal Permittee submits Receiving Waters Monitoring 
Program Annual Report 

Monitoring and 
Reporting 

Program, III.A.2 

January 31, 2009 and 
annually thereafter 

Annually 

Principal Permittee submits interim Receiving Waters 
Monitoring Program Annual Report 

Monitoring and 
Reporting 

Program, III.B 

January 31, 2007 and 
January 31, 2008 

Twice 

Principal Permittee submits unified interim Jurisdictional 
URMP and Watershed URMP Annual Reports   

J.4  January 31, 2007 and 
January 31, 2008 

Twice 

Principal Permittee(s) shall submit standardized formats for 
all reports required under this Order 

M.6 180 days after adoption of 
Order 

One Time 
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RECEIVING WATERS AND URBAN RUNOFF MONITORING AND REPORTING 
PROGRAM NO. R9-2007-0001 
 
I. PURPOSE 
 

A. This Receiving Waters and Urban Runoff Monitoring and Reporting Program is intended 
to meet the following goals:  
 
1. Assess compliance with Order No. R9-2007-0001;  
2. Measure and improve the effectiveness of the Copermittees’ urban runoff 

management programs;  
3. Assess the chemical, physical, and biological impacts to receiving waters resulting 

from urban runoff discharges;  
4. Characterize urban runoff discharges;  
5. Identify sources of specific pollutants; 
6. Prioritize drainage and sub-drainage areas that need management actions; 
7. Detect and eliminate illicit discharges and illicit connections to the MS4; and  
8. Assess the overall health of receiving waters.   

 
B. In addition, this Receiving Waters and Urban Runoff Monitoring and Reporting Program 

is designed to answer the following core management questions: 
 

1. Are conditions in receiving waters protective, or likely to be protective, of beneficial 
uses? 

2. What is the extent and magnitude of the current or potential receiving water 
problems? 

3. What is the relative urban runoff contribution to the receiving water problem(s)? 
4. What are the sources of urban runoff that contribute to receiving water problem(s)? 
5. Are conditions in receiving waters getting better or worse? 

 
II. MONITORING PROGRAM  

 
A. Receiving Waters Monitoring Program 

 
Each Copermittee shall collaborate with the other Copermittees to develop, conduct, and 
report on a year round watershed based Receiving Waters Monitoring Program.  The 
monitoring program design, implementation, analysis, assessment, and reporting shall be 
conducted on a watershed basis for each of the hydrologic units.  The monitoring 
program shall be designed to meet the goals and answer the questions listed in section I 
above.  The monitoring program shall include the following components: 

 
1. MASS LOADING STATION (MLS) MONITORING 

 
a. The following existing mass loading stations shall continue to be monitored:   

Santa Margarita River,1 San Luis Rey River, Agua Hedionda Creek, Escondido 
Creek, San Dieguito River, Penasquitos, Tecolote Creek, San Diego River, 

                                                 
1 For the Santa Margarita River mass loading station, if Camp Pendleton will not conduct the required monitoring or 
prevents access for the Copermittees to conduct the required monitoring, the mass loading station location shall be 
moved to where the County of San Diego has land-use jurisdiction.  
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Chollas Creek, Sweetwater River, and Tijuana River.  The mass loading stations 
shall be monitored at the frequency identified in Table 1. 
 

Table 1. Monitoring Rotation and Number of Stations in Watersheds 
Permit Year 1  2007-2008 Permit Year 2  2008-2009 Permit Year 3  2009-2010 Permit Year 4  2010-2011 Permit Year 5  2011-2012 Watershed 

Management 
Area 

Watershed 
MLS TWAS ABLM BA MLS TWAS ABLM BA ML

S 
T
W
AS 

ABLM B
A 

MLS TWAS ABLM BA MLS TWAS ABLM BA 

Santa 
Margarita  

Santa 
Margarita 
River 

1  4 1  
  

1  4    

San Luis 
Rey  

San Luis 
Rey River 

1 2 3 1    1 2 3    

Buena 
Vista Creek 

 1 1      1 1    

Agua 
Hedionda 
Creek 

1 1 2 1    1 1 2    

Carlsbad 

Escondido 
Creek 

1 1 2 1    1 1 2    

San 
Dieguito 

San 
Dieguito 
River 

1 2 3 1    1 2 3    

Penasquitos Penasquitos 1 2 3 1    1 2 3    
Rose Creek      1 1     1 1 Mission Bay 
Tecolote 
Creek 

   1 1 1 2    1 1 2 

San Diego 
River 

San Diego 
River 

   1 1 3 4    1 3 4 

Chollas 
Creek 

1  1 1 1  1 1  1 1  1 

Sweetwater 
River 

   1 1 1 2    1 1 2 

San Diego 
Bay 

Otay River      1 1     1 1 
Tijuana  Tijuana 

River 
  

 
Implement 

refined 
program 
based on 

assessment 

 1 

 
 
 
 
 
 
 
 
 
 
 
 

Bight ‘08 
 

1 2 

Implement 
refined 

program 
based on 

assessment 

3   

Implement 
refined 

program 
based on 

assessment 
 

 1 1 

Implement 
refined 

program 
based on 

assessment 
 

2 

 
b. Each mass loading station to be monitored in a given year shall be monitored twice 

during wet weather events and twice during dry weather flow events.  The 
exception is the 2008-2009 monitoring year, which shall include monitoring of all 
mass loading stations for one wet weather flow event only if the Copermittees 
participate in Bight ’08.
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c. Each mass loading station shall be monitored for the first wet weather event of 
the season which meets the USEPA’s criteria as described in 40 CFR 
122.21(g)(7).  Monitoring of the second wet weather event shall be conducted 
after February 1.  Dry weather mass loading monitoring events shall be sampled 
in September or October prior to the start of the wet weather season and in May 
or June after the end of the wet weather season.  If flows are not evident in 
September or October, then sampling shall be conducted during non-rain events 
in the wet weather season.   
 

d. Mass loading sampling and analysis protocols shall be consistent with 40 CFR 
122.21(g)(7)(ii) and with the USEPA Storm Water Sampling Guidance 
Document (EPA 833-B-92-001).  If practicable, the protocols for mass loading 
sampling and analysis should be SWAMP comparable.  If the mass loading 
sampling and analysis are determined to be impracticable with the SWAMP 
standards, the Copermittees should provide explanation and discussion to this 
effect in the Receiving Waters and Urban Runoff Monitoring Annual Report.  
Wet weather samples shall be flow-weighted composites, collected for the 
duration of the entire runoff event, where practical.  Where such monitoring is 
not practical, such as for large watersheds with significant groundwater recharge 
flows, composites shall be collected at a minimum during the first 3 hours of 
flow.  Dry weather event samples shall be flow-weighted composites, collected 
for a time duration adequate to be representative of changes in pollutant 
concentrations and runoff flows which may occur over a typical 24 hour period.  
A minimum of 3 sample aliquots, separated by a minimum of 15 minutes, shall 
be taken for each hour of monitoring, unless the Regional Board Executive 
Officer approves an alternate protocol.  Automatic samplers shall be used to 
collect samples from mass loading stations.  Grab samples shall be taken for 
temperature, pH, specific conductance, biochemical oxygen demand, oil and 
grease, total coliform, fecal coliform, and enterococcus.  
 

e. Copermittees shall measure or estimate flow rates and volumes for each mass 
loading station sampling event in order to determine mass loadings of pollutants.  
Data from nearby USGS gauging stations may be utilized, or flow rates may be 
estimated in accordance with the USEPA Storm Water Sampling Guidance 
Document (EPA-833-B-92-001), Section 3.2.1.    
 

f. In the event that the required number of events are not sampled during one 
monitoring year at any given station, the Copermittees shall submit, with the 
subsequent Receiving Waters Monitoring Annual Report, a written explanation 
for a lack of sampling data, including streamflow data from the nearest USGS 
gauging station. 
 

g. The following constituents shall be analyzed for each monitoring event at each 
station: 
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Table 2.  Analytical Testing for Mass Loading and Temporary Watershed Assessment Stations 
Conventionals, Nutrients, 
Hydrocarbons 

Pesticides Metals (Total and 
Dissolved) 

Bacteriological 

Total Dissolved Solids 
Total Suspended Solids 
Turbidity 
Total Hardness 
pH 
Specific Conductance 
Temperature 
Dissolved Phosphorus 
Nitrite 
Nitrate 
Total Kjeldahl Nitrogen 
Ammonia 
Biological Oxygen Demand, 5-day 
Chemical Oxygen Demand 
Total Organic Carbon 
Dissolved Organic Carbon 
Methylene Blue Active Substances 
Oil and Grease 

Diazinon 
Chlorpyrifos 
Malathion 

Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Zinc 

Total Coliform 
Fecal Coliform 
Enterococcus 
 

 
h. In addition to the constituents listed in Table 2 above, monitoring stations in the 

Chollas Creek watershed shall also analyze samples for polychlorinated 
biphenyls (PCBs), Chlordane, and polycyclic aromatic hydrocarbons (PAHs) for 
each monitoring event. 
 

i. The following toxicity testing shall be conducted for each monitoring event at 
each station as follows:  
(1) 7-day chronic test with the cladoceran Ceriodaphnia dubia (USEPA protocol 

EPA-821-R-02-013). 
(2) Chronic test with the freshwater algae Selenastrum capricornutum (USEPA 

protocol EPA-821-R-02-013). 
(3) Acute survival test with amphipod Hyalella azteca (USEPA protocol EPA-

821-R-02-012). 
 

j. The presence of acute toxicity shall be determined in accordance with USEPA 
protocol (EPA-821-R-02-012).  The presence of chronic toxicity shall be 
determined in accordance with USEPA protocol (EPA-821-R-02-013). 
 

k. The Copermittees shall collaborate to develop and implement a program to assess 
the presence of trash (anthropogenic litter) in receiving waters.  The program 
shall collect and evaluate trash data in conjunction with collection and evaluation 
of analytical data.  This monitoring program shall be implemented within each 
watershed and shall begin no later than the 2007-2008 monitoring year. 
 

2. TEMPORARY WATERSHED ASSESSMENT STATION (TWAS) MONITORING 
 
a. The minimum number of temporary watershed assessment stations to be 

monitored in a given monitoring year is identified in Table 1.  The number of 
stations located within each watershed may change from the number identified in 
Table 1, provided the total number of stations monitored in a given year is not 
reduced below the minimum number of stations identified in Table 1.  The 
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temporary watershed assessment stations shall be monitored and located 
according to a systematic plan which:  

 
(1) Ensures that the Copermittees’ Receiving Waters Monitoring Program most 

effectively answers questions 1-5 of section I.B above. 
(2) Provides statistically useful information. 
(3) Identifies the extent and magnitude of receiving water problems within each 

watershed. 
(4) Provides spatial coverage of each watershed. 
(5) Monitors previously un-assessed sub-watershed areas. 
(6) Focuses on specific areas of concern and high priority areas. 
(7) Provides adequate information to assess the effectiveness of implemented 

programs and control measures in reducing discharged pollutant loads and 
improving urban runoff and receiving water quality. 
 

b. For each temporary watershed assessment station identified to be monitored in a 
given year, the station shall be monitored twice during wet weather events and 
twice during dry weather flow events.   
 

c. Temporary watershed assessment stations shall be monitored in the same manner 
as the mass loading stations in accordance with the monitoring protocols and 
requirements outlined in sections II.A.1.c-k above. 
 

3. BIOASSESSMENT (BA) MONITORING 
 
a. The minimum number of bioassessment stations to be monitored in each 

watershed in a given monitoring year is identified in Table 1.  Bioassessment 
stations shall include an adequate number of reference stations, with locations of 
reference stations identified according to protocols outlined in “A Quantitative 
Tool for Assessing the Integrity of Southern Coastal California Streams,” by 
Ode, et al. 2005.2  
 

b. Bioassessment stations shall be collocated with both mass loading stations and 
temporary watershed assessment stations where feasible. 
 

c. Bioassessment stations to be monitored in a given monitoring year shall be 
monitored in May or June (to represent the influence of wet weather on the 
communities) and September or October (to represent the influence of dry 
weather flows on the communities).  The timing of monitoring of bioassessment 
stations shall coincide with dry weather monitoring of mass loading and 
temporary watershed assessment stations. 
 

d. Monitoring of bioassessment stations shall utilize the targeted riffle composite 
approach, as specified in the Surface Water Ambient Monitoring Program 
(SWAMP) Quality Assurance Management Plan (QAMP), as amended. 
 

                                                 
2 Ode, et al.  2005.  “A Quantitative Tool for Assessing the Integrity of Southern Coastal California Streams.”  
Environmental Management.  Vol. 35, No. 1, pp. 1-13. 
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e. Monitoring of bioassessment stations shall incorporate assessment of periphyton 
in addition to macroinvertebrates, using the USEPA’s 1999 Rapid Bioassessment 
Protocols for Use in Wadeable Streams and Rivers.3   
 

f. Bioassessment analysis procedures shall include calculation of the Index of 
Biotic Integrity (IBI) for benthic macroinvertebrates for all bioassessment 
stations, as outlined in “A Quantitative Tool for Assessing the Integrity of 
Southern Coastal California Streams,” by Ode, et al. 2005.  
 

g. A professional environmental laboratory shall perform all sampling, laboratory, 
quality assurance, and analytical procedures.   
 

4. FOLLOW-UP ANALYSIS AND ACTIONS 
 
When results from the chemistry, toxicity, and bioassessment monitoring described 
above indicate urban runoff-induced degradation at a mass loading or temporary 
watershed assessment station, Copermittees within the watershed shall evaluate the 
extent and causes of urban runoff pollution in receiving waters and prioritize and 
implement management actions to eliminate or reduce sources.  Toxicity 
Identification Evaluations (TIEs) shall be conducted to determine the cause of 
toxicity as outlined in Table 3 below.  Other follow-up activities which shall be 
conducted by the Copermittees are also identified in Table 3.  Once the cause of 
toxicity has been identified by a TIE, the Copermittees shall perform source 
identification projects as needed and implement the measures necessary to reduce the 
pollutant discharges and abate the sources causing the toxicity. 
 

Table 3.  Triad Approach to Determining Follow-Up Actions 

 Chemistry4 Toxicity5 Bioassessment6 Action 

1. Persistent exceedance of 
water quality objectives 
(high frequency constituent 
of concern identified) 

Evidence of persistent 
toxicity 

Indications of alteration Conduct TIE to identify 
contaminants of concern, based 
on TIE metric. 

Address upstream sources as a 
high priority. 

 

2. No persistent exceedances 
of water quality objectives 

No evidence of persistent 
toxicity 

No indications of alteration No action necessary. 

 

                                                 
3 USEPA, 1999.  Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers.  EPA-841-B-99-002. 
4 Persistent exceedance shall mean exceedances of established water quality objectives, benchmarks, or action levels by  
a pollutant known to cause toxicity for two wet weather and/or two dry weather samples in a given year. 
5 Toxicity shall mean when the Lowest Observed Effect Concentration (LOEC) (for chronic toxicity tests) or median 
lethal concentration (LC50) (for acute toxicity tests) for any given species is less than or equal to 100% of the test 
sample and observed effects are significantly different from the control.  Evidence of persistent toxicity shall mean 
toxicity to a specific test organism in more than 50% of the samples taken for a given location during a given 
monitoring year.  When a monitoring event has the potential to indicate evidence of persistent toxicity (e.g. the third 
event of four monitoring events), sufficient samples shall be collected in order to conduct any TIEs that may be 
required.  When a sample collected in order to conduct a TIE does not result in mortality or exhibit a toxic effect in at 
least 50% of the applicable test organisms in the 100% storm water sample, the TIE may be conducted with a sample 
collected during the next monitoring event. 
6 Indications of alteration shall mean an IBI score of Poor or Very Poor.  
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 Chemistry4 Toxicity5 Bioassessment6 Action 

3. Persistent exceedance of 
water quality objectives 
(high frequency constituent 
of concern identified) 

 

No evidence of persistent 
toxicity 

No indications of alteration Address upstream sources as a 
low priority. 

4. No persistent exceedances 
of water quality objectives 

Evidence of persistent 
toxicity 

No indications of alteration Conduct TIE to identify 
contaminants of concern, based 
on TIE metric. 

Address upstream sources as 
medium priority. 

5. No persistent exceedances 
of water quality objectives 

No evidence of persistent 
toxicity 

Indications of alteration No action necessary to address 
toxic chemicals.  

Address potential role of urban 
runoff in causing physical 
habitat disturbance.  

6. Persistent exceedance of water 
quality objective (high 
frequency constituent of 
concern identified) 

Evidence of persistent toxicity No indications of alteration If chemical and toxicity tests 
indicate persistent degradation, 
conduct TIE to identify 
contaminants of concern, based on 
TIE metric and address upstream 
source as a medium priority. 

7. No persistent exceedances of 
water quality objectives 

Evidence of persistent toxicity Indications of alteration Conduct TIE to identify 
contaminants of concern, based on 
TIE metric. 

Address upstream sources as a high 
priority. 

Address potential role of urban 
runoff causing physical habitat 
disturbance. 

8. Persistent exceedance of water 
quality objectives objective 
(high frequency constituent of 
concern identified) 

No evidence of persistent 
toxicity 

Indications of alteration Address upstream source as a high 
priority.  

 
5. AMBIENT BAY AND LAGOON MONITORING (ABLM) 

 
a. Ambient Bay and Lagoon Monitoring shall be conducted according to the 

schedule identified in Table 1. 
 

b. If results of the Ambient Bay and Lagoon Monitoring assessment indicate a 
general relationship and/or linkage between conditions in bays/lagoons/estuaries 
with conditions at mass loading stations, then monitoring shall be conducted at 
the following locations:  Santa Margarita River Estuary, Oceanside Harbor, San 
Luis Rey Estuary, Buena Vista Lagoon, Agua Hedionda Lagoon, Batiquitos 
Lagoon, San Elijo Lagoon, San Dieguito Lagoon, Los Penasquitos Lagoon, 
Mission Bay, Sweetwater River Estuary, and Tijuana River Estuary.  This 
monitoring shall be designed to most effectively answer each of questions 1-5 of 
section I.B above as they pertain to bays/lagoons/estuaries.   
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c. If results of the Ambient Bay and Lagoon Monitoring assessment do not indicate 
a relationship and/or linkage between conditions in bays/lagoons/estuaries with 
conditions at mass loading stations, then monitoring shall be conducted for 
special investigations of the bays/lagoons/estuaries.  These special investigations 
shall be designed to most effectively answer each of questions 1-5 of section I.B 
above as they pertain to bays/lagoons/estuaries, with an emphasis on answering 
question 4. 
 

d. Ambient Bay and Lagoon Monitoring shall utilize the triad approach, analyzing 
chemistry, toxicity, and benthic infauna data.  
 

e. Ambient Bay and Lagoon Monitoring shall include a water column monitoring  
component as necessary to supply information needed for the development, 
implementation, and assessment of Total Maximum Daily Loads (TMDLs). 
 

6. COASTAL STORM DRAIN MONITORING  
 
The Copermittees shall collaborate to develop and implement a coastal storm drain 
monitoring program.  The monitoring program shall include: 
 
a. Identification of coastal storm drains which discharge to coastal waters. 

 
b. Monthly sampling of all flowing coastal storm drains identified in section 

II.A.6.a for total coliform, fecal coliform, and enterococcus.7  Where flowing 
coastal storm drains are discharging to coastal waters, paired samples from the 
storm drain discharge and coastal water (25 yards down current of the discharge) 
shall be collected.  If flowing coastal storm drains are not discharging to coastal 
waters, only the storm drain discharge needs to be sampled. 
 
(1) Frequency of sampling of coastal storm drains may be reduced to every other 

month if the paired coastal storm drain data: 
 
(a) Exhibits three consecutive storm drain samples with all bacterial 

indicators below the Copermittees’ sampling frequency reduction 
criteria, as the sampling frequency reduction criteria was developed 
under Order No. 2001-01. 

(b) Exhibits that the three consecutive samples discussed in (a) above are 
paired with receiving water samples that do not exceed Assembly Bill 
(AB) 411 or Basin Plan standards. 

(c) Exhibits that less than 20% of the storm drain samples were above any of 
the sampling frequency reduction criteria during the previous year. 
 

(2) The Copermittees shall notify the Regional Board of any coastal storm drains 
eligible for sampling frequency reduction prior to October 1 of each year.  
Sampling frequency reduction shall not occur prior to Regional Board 

                                                 
7 Coastal storm drains where sampler safety, habitat impacts from sampling, or inaccessibility are issues need not be 
sampled.  Such coastal storm drains shall be added to the Copermittee’s dry weather field screening and analytical 
monitoring program where feasible. 
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notification. 
 

(3) Re-sampling shall be implemented within one business day of receipt of 
analytical results for coastal storm drains where: 
 
(a) Both storm drain and receiving water samples exceed AB 411 or Basin 

Plan standards for any bacterial indicator. 
(b) The storm drain sample exceeds 95th percentile observations of the 

previous year’s data for any bacterial indicator. 
 

(4) If re-sampling conducted under section (3) above exhibits continued 
exceedances of a AB 411 or Basin Plan standards in either the storm drain or 
receiving water, investigations of sources of bacterial contamination shall 
commence within one business day of receipt of analytical results. 
 

(5) Investigations of sources of bacterial contamination shall occur immediately 
if evidence of abnormally high flows, sewage releases, restaurant discharges, 
and/or similar evidence is observed during sampling.  
 

(6) Exceedances of public health standards for bacterial indicators shall be 
reported to the County Department of Environmental Health as soon as 
possible. 
 

7. PYRETHROIDS MONITORING 
 
The Copermittees shall collaborate to develop and implement a monitoring program 
to measure and assess the presence of pyrethroids in receiving waters.  This 
monitoring program shall be implemented within each watershed and shall begin no 
later than the 2007-2008 monitoring year. 
 

B. Urban Runoff Monitoring 
 

Each Copermittee shall collaborate with the other Copermittees to develop, conduct, and 
report on a year round watershed based Urban Runoff Monitoring Program.  The 
monitoring program design, implementation, analysis, assessment, and reporting shall be 
conducted on a watershed basis for each of the hydrologic units.  The monitoring 
program shall be designed to meet the goals and answer the questions listed in section I 
above.  The monitoring program shall include the following components 

 
1. MS4 OUTFALL MONITORING 

 
The Copermittees shall collaborate to develop and implement a monitoring program 
to characterize pollutant discharges from MS4 outfalls in each watershed during wet 
and dry weather.  The program shall include rationale and criteria for selection of 
outfalls to be monitored.  The program shall at a minimum include collection of 
samples for those pollutants causing or contributing to violations of water quality 
standards within the watershed.  This monitoring program shall be implemented 
within each watershed and shall begin within the 2007-2008 monitoring year. 
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2. SOURCE IDENTIFICATION MONITORING 
 
The Copermittees shall collaborate to develop and implement a monitoring program 
to identify sources of discharges of pollutants causing the priority water quality 
problems within each watershed.  The monitoring program shall include focused 
monitoring which moves upstream into each watershed as necessary to identify 
sources.  The monitoring program shall use source inventories and “Threat to Water 
Quality” analysis to guide monitoring efforts.  This monitoring program shall be 
implemented within each watershed and shall begin no later than the 2008-2009 
monitoring year. 
 

3. DRY WEATHER FIELD SCREENING AND ANALYTICAL MONITORING 
 

As part of its Jurisdictional Urban Runoff Management Program, each Copermittee 
shall update as necessary its dry weather field screening and analytical monitoring 
program to meet or exceed the requirements of this section.  Dry weather analytical 
and field screening monitoring consists of (1) field observations; (2) field screening 
monitoring; and (3) analytical monitoring at selected stations.  The Dry Weather 
Field Screening and Analytical Monitoring program is not required to be SWAMP 
comparable.  Each Copermittee’s program shall be designed to detect and eliminate 
illicit connections and illegal discharges to the MS4 using frequent, geographically 
widespread dry weather discharge monitoring and follow-up investigations.  Each 
Copermittee shall conduct the following dry weather field screening and analytical 
monitoring tasks: 

  
a. Select Dry Weather Field Screening and Analytical Monitoring Stations  
 

Based upon a review of its past Dry Weather Monitoring Program, each 
Copermittee shall select dry weather field screening and analytical monitoring 
stations within its jurisdiction.  No more than 500 dry weather field screening and 
analytical monitoring stations (excluding alternate stations) need to be selected 
by any individual Copermittee for any given year.  Stations shall be selected 
according to one of the following methods: 

 
(1)  Stations shall be either major outfalls or other outfall points (or any other 

point of access such as manholes) randomly located throughout the MS4 by 
placing a grid over a drainage system map and identifying those cells of the 
grid which contain a segment of the MS4 or major outfall.  This random 
selection has to use the following guidelines and criteria: 

  
(a)  A grid system consisting of perpendicular north-south and east-west lines 

spaced ¼ mile apart shall be overlayed on a map of the MS4, creating a 
series of cells; 

(b)  All cells that contain a segment of the MS4 shall be identified and one 
dry weather analytical monitoring station shall be selected in each cell. 

(c)  Each Copermittee shall determine alternate stations to be sampled in 
place of selected stations that do not have flow. 

 
(2)  Stations may be selected non-randomly provided adequate coverage of the 

entire MS4 system is ensured and that the selection of stations meets, 
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exceeds, or provides equivalent coverage to the requirements given above.  
The dry weather analytical and field screening monitoring stations shall be 
established using the following guidelines and criteria: 

 
(a)  Stations should be located downstream of any sources of suspected 

illegal or illicit activity; 
(b)  Stations shall be located to the degree practicable at the farthest manhole 

or other accessible location downstream in the system within each cell; 
(c)  Hydrological conditions, total drainage area of the site, traffic density, 

age of the structures or buildings in the area, history of the area, and land 
use types shall be considered in locating stations; 

(d)  Each Copermittee shall determine alternate stations to be sampled in 
place of selected stations that do not have flow. 

 
b. Complete MS4 Map  

 
Each Copermittee shall clearly identify each dry weather field screening and 
analytical monitoring station on its MS4 Map as either a separate GIS layer or a 
map overlay hereafter referred to as a Dry Weather Field Screening and 
Analytical Stations Map.  Each Copermittee shall confirm that each drainage area 
within its jurisdiction contains at least one station.   

 
c. Develop Dry Weather Field Screening and Analytical Monitoring Procedures  

 
Each Copermittee shall develop and/or update written procedures for dry weather 
field screening and analytical monitoring (for analytical monitoring only, these 
procedures must be consistent with 40 CFR part 136), including field 
observations, monitoring, and analyses to be conducted.  At a minimum, the 
procedures must meet the following guidelines and criteria: 
 
(1) Determining Sampling Frequency:  Dry weather field screening and 

analytical monitoring shall be conducted at each identified station at least 
once between May 1st and September 30th of each year or as often as the 
Copermittee determines is necessary to comply with the requirements of 
section D.4 of Order No. R9-2007-0001.  

 
(2) If flow or ponded runoff is observed at a dry weather field screening or 

analytical monitoring station and there has been at least seventy-two (72) 
hours of dry weather, make observations and collect at least one (1) grab 
sample.  Record general information such as time since last rain, quantity of 
last rain, site descriptions (i.e., conveyance type, dominant watershed land 
uses), flow estimation (i.e., width of water surface, approximate depth of 
water, approximate flow velocity, flow rate), and visual observations (i.e., 
odor, color, clarity, floatables, deposits/stains, vegetation condition, 
structural condition, and biology).   

 
(3) At a minimum, collect samples for analytical laboratory analysis of the 

following constituents for at least twenty five percent (25%) of the dry 
weather monitoring stations where water is present:  
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(a) Total Hardness 
(b) Oil and Grease 
(c) Diazinon and Chlorpyrifos 
(d) Cadmium ( Dissolved) 
(e) Lead  (Dissolved) 
(f) Zinc (Dissolved) 
(g) Copper (Dissolved) 
(h) Enterococcus bacteria8  
(i) Total Coliform bacteria8 
(j) Fecal Coliform bacteria8 

 
(4) At a minimum, conduct field screening analysis of the following constituents 

at all dry weather monitoring stations where water is present: 
 

(a) Specific conductance (calculate estimated Total Dissolved Solids). 
(b) Turbidity 
(c) pH 
(d) Reactive Phosphorous 
(e) Nitrate Nitrogen 
(f) Ammonia Nitrogen 
(g) Surfactants (MBAS) 

 
(5) If the station is dry (no flowing or ponded runoff), make and record all 

applicable observations and select another station from the list of alternate 
stations for monitoring.  

 
(6) Develop and/or update criteria for dry weather field screening and analytical 

monitoring results whereby exceedance of the criteria will require follow-up 
investigations to be conducted to identify and eliminate the source causing 
the exceedance of the criteria. 
 

(7) Assess the presence of trash in receiving waters and urban runoff at each dry 
weather field screening or analytical monitoring station.  Assessments of 
trash shall provide information on the spatial extent and amount of trash 
present, as well as the nature of the types of trash present. 
 

(8) Dry weather field screening and analytical monitoring stations identified to 
exceed dry weather monitoring criteria for any constituents shall continue to 
be screened in subsequent years. 

 
(9) Develop and/or update procedures for source identification follow up 

investigations in the event of exceedance of dry weather field screening and 
analytical monitoring result criteria.  These procedures shall be consistent 
with procedures required in section D.4.d of Order No. R9-2007-0001. 

 
(10) Develop and/or update procedures to eliminate detected illicit discharges and 

connections.  These procedures shall be consistent with each Copermittees 
                                                 
8 Colilert and Enterolert may be used as alternative methods with Fecal Coliform determined by 
calculations. 
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Illicit Discharge and Elimination component of its Jurisdictional Urban 
Runoff Management Plan as discussed in section D.4 of Order No. R9-2007-
0001. 

   
d. Conduct Dry Weather Field Screening and Analytical Monitoring  

 
The Copermittees shall commence implementation of dry weather field screening 
and analytical monitoring under the requirements of this Order by May 1, 2008.  
Each Copermittee shall conduct dry weather analytical and field screening 
monitoring in accordance with its storm water conveyance system map and dry 
weather analytical and field screening monitoring procedures as described in 
section II.B.3 above.  If monitoring indicates an illicit connection or illegal 
discharge, conduct the follow-up investigation and elimination activities as 
described in submitted dry weather field screening and analytical monitoring 
procedures and sections D.4.d and D.4.e of Order No. R9-2007-0001.  Until the 
dry weather field screening and analytical monitoring program is implemented 
under the requirements of this Order, each Copermittee shall continue to 
implement dry weather field screening and analytical monitoring as it was most 
recently implemented pursuant to Order No. 2001-01. 

 
C. Regional Monitoring Program 

 
1. The Copermittees shall participate and coordinate with federal, state, and local 

agencies and other dischargers in development and implementation of a regional 
watershed monitoring program as directed by the Executive Officer. 
 

2. Bight ’08  
 
a. During the 2008-2009 monitoring year (Permit Year 2), the Copermittees may 

participate in the Bight ’08 study.  The Copermittees shall ensure that such 
participation results in collection and analysis of data useful in addressing the 
goals and management questions of the Receiving Waters Monitoring Program.  
Any participation shall include the contribution of all funds not otherwise spent 
on full implementation of mass loading station, temporary watershed assessment 
station, ambient bay and lagoon, and bioassessment monitoring.  All other 
monitoring shall continue during the 2008-2009 monitoring year (Permit Year 2) 
as required. 
 

b. If the Copermittees do not participate in Bight ’08, mass loading station, 
temporary watershed assessment station, ambient bay an lagoon, and 
bioassessment monitoring shall be conducted as follows: 
 
(1) Permit Year 3 (2009-2010) monitoring shall be conducted in Permit Year 2 

(2008-2009) (see Table 1). 
(2) Permit Year 4 (2010-2011) monitoring shall be conducted in Permit Year 3 

(2009-2010) (see Table 1).  
(3) Permit Year 5 (2011-2012) monitoring shall be conducted in Permit Year 4 

(2010-2011). 
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(4) Permit Year 1 (2007-2008) monitoring shall be conducted in Permit Year 5 
(2011-2012). 
 

c. If the Copermittees partially participate in Bight ’08, monitoring shall be 
conducted as described in section II.C.2.b above, with the exception of any 
monitoring offset by the contribution of funds to Bight ’08.  

 
D. Special Studies 

 
1. TMDL MONITORING 

 
a. All monitoring shall be conducted as required in Investigation Order No. R9-

2004-0277 for Chollas Creek. 
 

2. REGIONAL HARBOR MONITORING 
 
a. The Copermittees which discharge to harbors shall participate in the development 

and implementation of the Regional Harbor Monitoring Program. 
 

3. The Copermittees shall conduct special studies, including any monitoring required 
for TMDL development and implementation, as directed by the Executive Officer. 

 
E. Monitoring Provisions 

 
All monitoring activities shall meet the following requirements: 
 
1. Where procedures are not otherwise specified in this Receiving Waters Monitoring 

and Reporting Program (e.g., Dry Weather Field Screening and Analytical 
Monitoring), sampling, analysis and quality assurance/quality control must be 
conducted in accordance with the Quality Assurance Management Plan (QAMP) for 
the State of California’s Surface Water Ambient Monitoring Program (SWAMP), 
adopted by the State Water Resources Control Board (SWRCB).   
 

2. Samples and measurements taken for the purpose of monitoring shall be 
representative of the monitored activity [40 CFR 122.41(j)(1)]. 
 

3. The Copermittees shall retain records of all monitoring information, including all 
calibration and maintenance of monitoring instrumentation, copies of all reports 
required by this Order, and records of all data used to complete the Report of Waste 
Discharge and application for this Order, for a period of at least five (5) years from 
the date of the sample, measurement, report, or application.  This period may be 
extended by request of the Regional Board or USEPA at any time and shall be 
extended during the course of any unresolved litigation regarding this discharge. [40 
CFR 122.41(j)(2), CWC section 13383(a)] 
 

4. Records of monitoring information shall include [40 CFR 122.41(j)(3)]: 
 

a. The date, exact place, and time of sampling or measurements; 
b. The individual(s) who performed the sampling or measurements; 
c. The date(s) analyses were performed; 
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d. The individual(s) who performed the analyses; 
e. The analytical techniques or methods used; and 
f. The results of such analyses. 

 
5. All sampling, sample preservation, and analyses must be conducted according to test 

procedures approved under 40 CFR part 136, unless other test procedures have been 
specified in this Receiving Waters Monitoring and Reporting Program or approved 
by the Executive Officer [40 CFR 122.41(j)(4)]. 
 

6. The CWA provides that any person who falsifies, tampers with, or knowingly renders 
inaccurate any monitoring device or method required to be maintained under this 
Order shall, upon conviction, be punished by a fine of not more than $10,000, or by 
imprisonment for not more than two years, or both.  If a conviction of a person is for 
a violation committed after a first conviction of such person under this paragraph, 
punishment is a fine of not more than $20,000 per day of violation, or by 
imprisonment of not more than four years, or both. [40 CFR 122.41(j)(5)] 
 

7. Calculations for all limitations which require averaging of measurements shall utilize 
an arithmetic mean unless otherwise specified in this Receiving Waters Monitoring 
and Reporting Program. [40 CFR 122.41(l)(4)(iii)] 
 

8. All chemical, bacteriological, and toxicity analyses shall be conducted at a laboratory 
certified for such analyses by the California Department of Health Services or a 
laboratory approved by the Executive Officer. 
 

9. For priority toxic pollutants that are identified in the California Toxics Rule (CTR) 
(65 Fed. Reg. 31682), the Copermittees shall instruct its laboratories to establish 
calibration standards that are equivalent to or lower than the Minimum Levels (MLs) 
published in Appendix 4 of the Policy for Implementation of Toxics Standards for 
Inland Surface Waters, Enclosed Bays, and Estuaries of California (SIP). If a 
Copermittee can demonstrate that a particular ML is not attainable, in accordance 
with procedures set forth in 40 CFR 136, the lowest quantifiable concentration of the 
lowest calibration standard analyzed by a specific analytical procedure (assuming 
that all the method specified sample weights, volumes, and processing steps have 
been followed) may be used instead of the ML listed in Appendix 4 of the SIP.  The 
Copermittee must submit documentation from the laboratory to the Regional Board 
for approval prior to raising the ML for any priority toxic pollutant. 
 

10. The Regional Board Executive Officer or the Regional Board may make revisions to 
this Receiving Waters and Urban Runoff Monitoring and Reporting Program at any 
time during the term of Order No. R9-2007-0001, and may include a reduction or 
increase in the number of parameters to be monitored, locations monitored, the 
frequency of monitoring, or the number and size of samples collected. 
 

11. The Clean Water Act provides that any person who knowingly makes any false 
statement, representation, or certification in any record or other document submitted 
or required to be maintained under this permit, including monitoring reports or 
reports of compliance or non-compliance shall, upon conviction, be punished by a 
fine of not more than $10,000 per violation, or by imprisonment for not more than six 
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months per violation, or by both. [40 CFR 122.41(k)(2)] 
 

12. Monitoring shall be conducted according the USEPA test procedures approved under 
40 CFR 136, “Guidelines Establishing Test Procedures for Analysis of Pollutants 
under the Clean Water Act” as amended, unless other test procedures have been 
specified in this Receiving Waters and Urban Runoff Monitoring and Reporting 
Program, in Order No. R9-2007-0001, or by the Executive Officer. 
 

13. If the discharger monitors any pollutant more frequently than required by the permit 
using test procedures approved under 40 CFR part 136, unless otherwise specified in 
the Order, the results of this monitoring shall be included in the calculation and 
reporting of the data submitted in the reports requested by the Regional Board. [40 
CFR 122.41(l)(4)(ii)] 

 
III. REPORTING PROGRAM 
 

A. Monitoring Reporting 
 

1. The Principal Permittee shall submit a description of the Receiving Waters and 
Urban Runoff Monitoring Program to be implemented for every monitoring year.  
The submittals shall begin on September 1, 2007, and continue every year thereafter.  
The submittals shall describe all monitoring to be conducted during the upcoming 
monitoring year.  For example, the September 1, 2007 submittal shall describe the 
monitoring to be conducted from October 1, 2007 through September 30, 2008.  
 
If the Copermittees participate in Bight ’08, their submittal for the 2008-2009 
monitoring year shall describe the monitoring to be conducted for Bight ’08 and 
exhibit how the monitoring will result in collection and analysis of data useful in 
addressing the goals and management questions of the Receiving Waters and Urban 
Runoff Monitoring Program.   

 
2. The Principal Permittee shall submit the Receiving Waters and Urban Runoff 

Monitoring Annual Report to the Regional Board on January 31 of each year, 
beginning on January 31, 2009.  Receiving Waters and Urban Runoff Monitoring 
Annual Reports shall meet the following requirements:  

 
a. Annual monitoring reports shall include the data/results, methods of evaluating 

the data, graphical summaries of the data, and an explanation/discussion of the 
data for each monitoring program component. 
 

b. Annual monitoring reports shall include a watershed-based analysis of the 
findings of each monitoring program component.  Each watershed-based analysis 
shall include: 

 
(1) Identification and prioritization of water quality problems within each 

watershed.  
(2) Identification and description of the nature and magnitude of potential 

sources of the water quality problems within each watershed. 
(3) Exhibition of pollutant load and concentration increases or decreases at each 

mass loading and temporary watershed assessment station. 
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(4) Evaluation of pollutant loads and concentrations at mass loading and 
temporary watershed assessment stations with respect to land use, 
population, sources, and other characteristics of watersheds using tools such 
as multiple linear regression, factor analysis, and cluster analysis. 

(5) Identification of links between source activities/conditions and observed 
receiving water impacts. 

(6) Identification of recommended future monitoring to identify and address 
sources of water quality problems.    

(7) Results and discussion of any TIE conducted, together with actions that will 
be implemented to reduce the discharge of pollutants and abate the sources 
causing the toxicity. 

 
c. Annual monitoring reports shall include a detailed description of all monitoring 

conducted under Investigation Order No. R9-2004-0277 for Chollas Creek.  
Annual monitoring reports shall also include all information required by 
Investigation Order No. R9-2004-0277. 
 

d. Annual monitoring reports shall include discussions for each watershed which 
answer each of the management questions listed in section I.B of this Receiving 
Waters Monitoring and Reporting Program. 
 

e. Annual monitoring reports shall identify how each of the goals listed in section 
I.A of this Receiving Waters Monitoring and Reporting Program has been 
addressed by the Copermittees’ monitoring. 
 

f. Annual monitoring reports shall include identification and analysis of any long-
term trends in storm water or receiving water quality.  Trend analysis shall use 
nonparametric approaches, such as the Mann-Kendall test, including exogenous 
variables in a multiple regression model, and/or using a seasonal nonparametric 
trend model, where applicable. 
 

g. Annual monitoring reports shall provide an estimation of total pollutant loads 
(wet weather loads plus dry weather loads) due to urban runoff for each of the 
watersheds specified in Table 4 of Order No. R9-2007-0001. 
 

h. Annual monitoring reports shall for each monitoring program component listed 
above, include an assessment of compliance with applicable water quality 
standards. 
 

i. Annual monitoring reports shall describe monitoring station locations by latitude 
and longitude coordinates, frequency of sampling, quality assurance/quality 
control procedures, and sampling and analysis protocols. 
 

j. Annual monitoring reports shall use a standard report format and shall include 
the following: 

 
(1) A stand alone comprehensive executive summary addressing all sections of 

the monitoring report; 
(2) Comprehensive interpretations and conclusions; and 
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(3) Recommendations for future actions. 
 

k. All monitoring reports submitted to the Principal Permittee or the Regional 
Board shall contain the certified perjury statement described in Attachment B of 
Order No. R9-2007-0001. 
 

l. Annual monitoring reports shall be reviewed prior to submittal to the Regional 
Board by a committee (consisting of no less than three members).  All review 
comments shall also be submitted to the Regional Board. 
  

m. Annual monitoring reports shall be submitted in both electronic and paper 
formats. 

 
3. The Principal Permittee shall submit by July 1, 2007 a detailed description of the 

monitoring programs to be implemented under requirements II.A.1.k, II.A.7, and 
II.B.3.c.(7) of Receiving Waters and Urban Runoff Monitoring and Reporting 
Program No. R9-2007-0001.  The Principal Permittee shall submit by July 1, 2008, a 
detailed description of the monitoring programs to be implemented under 
requirement II.B.1 and II.B.2 of Receiving Waters and Urban Runoff Monitoring and 
Reporting Program No. R9-2007-0001.  The description shall identify and provide 
the rationale for the constituents monitored, locations of monitoring, frequency of 
monitoring, and analyses to be conducted with the data generated. 
 

4. By January 31, 2010, the City of San Diego shall submit a report which evaluates the 
data and assumptions used to estimate the WLA to Shelter Island Yacht Basin of 30 
kg Cu/year.  The report shall evaluate if any changes have occurred in the watershed 
which could cause or contribute to a higher copper urban runoff discharge and any 
actions necessary to address these changes.  The report shall be an attachment to the 
Watershed Urban Runoff Management Program Annual Report for the San Diego 
Bay watershed. 
 

5. Monitoring programs and reports shall comply with section II.E of Receiving Waters 
and Urban Runoff Monitoring and Reporting Program No. R9-2007-0001 and 
Attachment B of Order No. R9-2007-0001. 
 

6. Following completion of an annual cycle of monitoring in October, the Copermittees 
shall make the monitoring data and results available to the Regional Board at the 
Regional Board’s request.   

 
B. Interim Reporting Requirements  

 
For the October 2005-October 2006 and October 2006-October 2007 monitoring periods, 
the Principal Permittee shall submit the Receiving Waters Monitoring Annual Reports on 
January 31, 2007 and January 31, 2008, respectively.  The Receiving Waters Monitoring 
Annual Report shall address the monitoring conducted to comply with the requirements 
of Order No. 2001-01. 
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I.    LIST OF ACRONYMS AND ABBREVIATIONS 
 
ADT - Average Daily Traffic 
BAT - Best Available Technology 
BIA - Building Industry Association of San Diego County 
BMP - Best Management Practice 
Basin Plan - Water Quality Control Plan for the San Diego Basin 
CASQA - California Stormwater Quality Association  
CCC - California Coastal Commission  
CDFG - California Department of Fish and Game  
CEQA - California Environmental Quality Act 
CFR - Code of Federal Regulations  
Copermittees - County of San Diego, the 18 incorporated cities within the County of San Diego, 
the San Diego Unified Port District, and the San Diego County Regional Airport Authority 
CWA - Clean Water Act 
CWC - California Water Code 
CZARA - Coastal Zone Act Reauthorization Amendments of 1990 
ESAs - Environmentally Sensitive Areas  
FR - Federal Register 
GIS - Geographic Information System 
IC/ID - Illicit Connections and Illicit Discharges  
JURMP - Jurisdictional Urban Runoff Management Plan  
LARWQCB - Los Angeles Regional Water Quality Control Board  
MEP - Maximum Extent Practicable 
MRP - Receiving Waters Monitoring and Reporting Program  
MS4 - Municipal Separate Storm Sewer System 
NOI - Notice of Intent 
NPDES - National Pollutant Discharge Elimination System 
NRDC - Natural Resources Defense Council  
NURP - Nationwide Urban Runoff Program 
Regional Board - San Diego Regional Water Quality Control Board 
RGOs - Retail Gasoline Outlets  
ROWD - San Diego County Copermittees’ Report of Waste Discharge  
RURMP - Regional Urban Runoff Management Plan 
RWLs - Receiving Water Limitations  
SANDAG - San Diego Association of Governments  
SIC - Standard Industrial Classification Code 
SUSMP - Standard Urban Storm Water Mitigation Plan 
SWMP - Storm Water Management Plan 
SWRCB - State Water Resources Control Board 
SWPPP - Storm Water Pollution Prevention Plan 
TAC - State Water Resources Control Board Urban Runoff Technical Advisory Committee 
TIE - Toxicity Identification Evaluation  
TMDL - Total Maximum Daily Load 
USEPA - United States Environmental Protection Agency 
WDRs - Waste Discharge Requirements  
WLAs - Waste Load Allocation  
WQC - Water Quality Criteria  
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WQBELs - Water Quality Based Effluent Limits  
WSPA - Western States Petroleum Association 
WURMP - Watershed Urban Runoff Management Plan 
 
II. FACT SHEET FORMAT 
 
This Fact Sheet briefly sets forth the principle facts and the significant factual, legal, 
methodological, and policy questions that the California Regional Water Quality Control Board, 
San Diego Region (Regional Board) considered in preparing Order No. R9-2007-0001. In 
accordance with the Code of Federal Regulations (CFR) title 40 parts 124.8 and 124.56, this Fact 
Sheet includes, but is not limited to, the following information:  
 
• Contact information  
• Public process and notification procedures  
• Background information 
• Permitting approach discussion 
• Economic issues discussion 
• Legal authority discussion 
• Findings discussions  
• Directives discussions 

 
The main body of the Fact Sheet (sections IX and X) reflects the findings and requirements of the 
Order as they were originally proposed in Tentative Order No. R9-2006-0011, dated March 10, 
2006.  Through the subsequent public participation  process, the findings and requirements of the 
Tentative Order evolved and were modified in response to comments received.  These 
modifications, as well as discussions providing the rationale for the modifications, are provided in 
the Attachments to the Fact Sheet.  
 
The Regional Board’s files applicable to the issuance of Order No. R9-2007-0001 are 
incorporated into the administrative record in support of the findings and requirements of Order 
No. R9-2007-0001. 

 
III.  CONTACT INFORMATION 
 
Regional Board 
   
Dave Gibson, Senior Environmental Scientist  
Phil Hammer, Environmental Scientist C 
9174 Sky Park Court, Suite 100 
San Diego, CA  92123 
858-627-3988 
858-571-6972 (fax) 
email: phammer@waterboards.ca.gov 
 
The Order and other related documents can be downloaded from the Regional Board website at:  
http://www.waterboards.ca.gov/sandiego/programs/sd_stormwater.html 
 
All documents referenced in this Fact Sheet and in Order No. R9-2007-0001 are available for 
public review at the Regional Board office, located at the address listed above.  Public records are 
available for inspection during regular business hours, from 8:00 am to 5:00 pm Monday through 
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Friday.  To schedule an appointment to inspect public records, contact Sylvia Wellnitz at 858-
637-5593, or DiAnne Broussard at 858-492-1763.   

 
Copermittees 
 

County of San Diego 
Department of Public Works 
Jon Van Rhyn 
9325 Hazard Way 

       San Diego, CA  92123 
       (858) 495-5133 

City of El Cajon 
John Phillips 
200 East Main St., Floor 4 
El Cajon, CA  92020 
(619) 441-5580 

 

City of Oceanside 
Water Utilities Department 
Mo Lahsaie 
300 N. Coast Highway 
Oceanside, CA  92057 

        (760) 435-5803 
Unified Port of San Diego 
Karen Helyer 
P.O. Box 120488 
San Diego, CA  92112-0488 
(619) 725-6073 

 

City of Encinitas 
Kathy Weldon 
505 S. Vulcan Avenue 
Encinitas, CA  92024 
(760) 633-2632 

 

City of Poway 
Development Services 
Danis Bechter 
P.O. Box 789 
Poway, CA  92074 

        (858) 668-4630  
San Diego County Regional 
Airport Authority 
Paul Manasjan 
P.O. Box 82776 
San Diego, CA  92138-2776 
(619) 400-2783 

 

City of Escondido 
Patrick Thomas 
201 N. Broadway 
Escondido, CA  92025 

        (760) 839-6315 

City of San Diego 
Stormwater Pollution Prevention 
Program 
Chris Zirkle 
1970 B Street 
San Diego, CA  92101 

        (619) 525-8647 
City of Carlsbad 
Elaine Lukey 
1635 Faraday Avenue 
Carlsbad, CA  92008 
(760) 602-7580 

 

City of Imperial Beach 
Hank Levien 
825 Imperial Beach Blvd. 
Imperial Beach, CA  91932 
(619) 628-1370 

 

City of San Marcos 
Public Works 
Jasen Boyens 
201 Mata Way 
San Marcos, CA  92069 

        (760) 752-7550X3333 
City of Chula Vista 
Khosro Aminpour 
1800 Maxwell Road 
Chula Vista, CA  91911 

        (619) 397-6111 

City of La Mesa 
Malik Tamimi 
8130 Allison Avenue 
La Mesa, CA  91941 

        (619) 667-1153 

City of Santee 
Cary Stewart 
10601 Magnolia Avenue 
Santee, CA  92071 

        (619) 258-4100 
City of Coronado 
Public Services 
Scott Huth 
101 B Avenue 
Coronado, CA  92118 

        (619) 522-7312 

City of Lemon Grove 
Cora Long 
3232 Main Street 
Lemon Grove, CA  91945 
(619) 825-3800X3925 

 

City Of Solana Beach 
Danny King 
635 South Highway 101 
Solana Beach, CA 92075 
(858) 720-2477 

 
City of Del Mar 
Rosanna Lacarra 
9275 Sky Park Court, Suite 200 
San Diego, CA 92123 
(858) 874-1810 

 

City of National City 
Din Daneshfar 
1243 National City Blvd. 
National City, CA  91950 
(619) 336-4387 

 

City of Vista 
Engineering 
Linda Isakson 
1165 East Taylor Street 
Vista, Ca  92084 

        (760) 726-1340  
 
IV. PUBLIC PROCESS AND NOTIFICATION PROCEDURES 
 
The Regional Board followed the schedule listed below for the preparation of Order No. R9-
2007-0001: 
 
• In July 2004, the Regional Board issued the San Diego County Municipal Storm Water 

Permit Reissuance Analysis Summary, which considered various permitting options such as 
watershed-based permits and identified the Regional Board’s preferred permitting approach 
for this permit cycle.  The Regional Board solicited and received public comments on the 
document. 
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• From October 2004 to July 2005, the Regional Board met with the County of San Diego, the 
18 incorporated cities within the County of San Diego, and the San Diego Unified Port 
District (hereinafter Copermittees) representatives on six occasions to discuss the 
Copermittees’ Report of Waste Discharge (ROWD) and potential changes to the permit.   

• The Regional Board received the ROWD on August 25, 2005. 
• On September 14, 2005, the Regional Board held a public workshop to inform Regional 

Board members of the principal issues facing permit re-issuance and allow interested parties 
to address the Regional Board on permit issues. 

• On December 14, 2005, the Regional Board held a workshop on the requirements for fiscal 
assurances in municipal separate storm sewer system (MS4) permits in the San Diego 
Region.  

• On March 10, 2006, the Regional Board released the Tentative Order and supporting Fact 
Sheet, beginning the public comment period.   

• On April 26, 2006, the Regional Board held a workshop on the requirements of the Tentative 
Order. 

• On May 24, 2006, the Regional Board held a workshop on the requirements of the Tentative 
Order.  

• On June 21, 2006, the Regional Board held a public hearing on the requirements of the 
Tentative Order. 

• On August 30, 2006, the Regional Board released a revised Tentative Order and supporting 
Fact Sheet, as well as a Responses to Comments document.  

• Until October 30, 2006, the Regional Board accepted written comments on the revised 
Tentative Order.   

• On December 4, 2006, the Regional Board released a second revised Tentative Order and 
supporting Fact Sheet, as well as a Responses to Comments II document (all dated December 
13, 2006).  Starting December 15, 2006, the Regional Board accepted comments on revisions 
made in the second revised Tentative Order. 

• On January 15, 2007, the Regional Board released a third revised Tentative Order and 
supporting Fact Sheet, as well as a Responses to Comments III document (all dated January 
24, 2007).    

• On January 24, 2007, the Regional Board accepted oral comments on all revisions made to 
the Tentative Order following the June 21, 2006 public hearing. 

• On January 24, 2007, the Regional Board adopted Order No. R9-2007-0001. 
 
V.  BACKGROUND 
 
The federal Clean Water Act (CWA) was amended in 1987 to address urban runoff.  One 
requirement of the amendment was that many municipalities throughout the United States were 
obligated for the first time to obtain National Pollutant Discharge Elimination System (NPDES) 
permits for discharges of urban runoff from their MS4s.  In response to the CWA amendment 
(and the pending federal NPDES regulations which would implement the amendment), the 
Regional Board issued a municipal storm water permit, Order No. 90-42, in July 1990 to the 
Copermittees for their urban runoff discharges.1   

 
Five years after adoption, Order No. 90-42 was due for renewal in July 1995, but was 
administratively extended pursuant to federal law because of limited Regional Board resources.  
Two formal drafts of the renewal permit were released to the public (in 1995 and 1998 

                                                 
1 The San Diego County Regional Airport Authority was not added as a Copermittee until 2003, at the time when it 
separated from the San Diego Unified Port District. 
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respectively) and substantial written public comments on the drafts were considered by the 
Regional Board.  In addition, the Regional Board convened a working group of Copermittees and 
stakeholders in 1997 and 1998 to advise the Regional Board on permit renewal issues.  Despite 
the efforts by the public, the stakeholder group, and Regional Board, and in part due to the 
concurrent issuance and appeal of three other municipal storm water permits, Order No. 90-42 
was not reissued by the Regional Board until February 21, 2001 as Order No. 2001-01.   
 
The regulatory approach incorporated into Order No. 2001-01 was a significant departure from 
the regulatory approach of Order No. 90-42.  Where Order No. 90-42 included broad nonspecific 
requirements in order to provide the Copermittees with the maximum amount of flexibility in 
implementing their programs, Order No. 2001-01 utilized detailed specific requirements which 
outlined the minimum level of implementation required for the Copermittees’ programs.  The 
shift in permitting approaches from Order No. 90-42 to Order No. 2001-01 resulted from the 
Regional Board’s conclusion that the lack of specificity in Order No. 90-42 resulted in frequently 
unenforceable permit requirements, which in turn allowed some Copermittees to only make 
limited progress in implementing their programs.  
 
Partially due to this shift in regulatory approaches, as well as new categories of permit 
requirements, the adoption process for Order No. 2001-01 generated extensive interest.  Over 
1,500 public comments were received on the Order, though many were duplicative.  In addition, 
five public workshops were held covering various aspects of the Order.  Following this extensive 
public participation process, the Regional Board adopted Order No. 2001-01 on February 21, 
2001. 
 
Subsequently, Order No. 2001-01 was administratively appealed to the State Water Resources 
Control Board (SWRCB) in March 2001 by the Building Industry Association of San Diego 
County (BIA) and the Western States Petroleum Association (WSPA).  BIA utilized an across-
the-board approach to its appeal, challenging a wide range of requirements included in the Order, 
while WSPA challenged the Order’s legality in requiring treatment of runoff from retail gasoline 
outlets.  In Order No. 2001-15, the SWRCB upheld the vast majority of the Order’s requirements 
challenged by BIA, making insignificant alterations for clarification purposes to three of the 
Order’s requirements.  The SWRCB ruled in favor of WSPA, however, determining that the 
Regional Board had not adequately supported its position regarding retail gasoline outlets in the 
order’s findings and fact sheet.  
 
BIA continued its challenge of the Order in the Superior Court of the State of California, San 
Diego County in 2002.  At that time, BIA was joined by several building industry and other 
groups, as well as the City of Santee and the City of San Marcos.  The Court ruled in favor of the 
Regional Board on all counts, with all requirements of the Order being upheld.  In particular, the 
Court found that the Order’s requirements had not been shown to be impracticable or 
unreasonable, including provisions requiring compliance with receiving water quality standards.  
The Court also found that the Regional Board is exempt from California Environmental Quality 
Act (CEQA) review when adopting municipal storm water permits.   
 
Following the Superior Court decision, BIA, several building industry and other groups, and the 
City of San Marcos appealed to the State of California Court of Appeal, Fourth Appellate 
District.  Again the Order was upheld on all counts, with the court making the primary finding 
that the Regional Board has the authority to require compliance with state water quality standards 
in storm water permits.  BIA’s final appeal was to the State of California Supreme Court, which 
declined to hear the issue in March 2005. 
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Since adoption of Order No. 2001-01, and despite the subsequent legal actions, the Copermittees’ 
storm water programs have expanded dramatically.  Audits of the Copermittees’ programs exhibit 
that the Copermittees’ jurisdictional programs are largely in compliance with the Order.  Some of 
the efforts currently being conducted on a regular basis by the Copermittees, which were not 
conducted on a widespread basis prior to adoption of Order No. 2001-01, include:  construction 
site storm water inspections, industrial and commercial facility storm water inspections, 
municipal facility storm water inspections, management of storm water quality from new 
development, development of best management practice requirements for existing development, 
and assessment of storm water program effectiveness.   
 
However, when viewed relative to the magnitude of the urban runoff problem, enormous 
challenges remain, particularly regarding the management of urban runoff on a watershed level.  
Today, urban runoff continues to be the leading cause of water quality impairment in the San 
Diego Region.  The Copermittees’ monitoring data exhibits persistent exceedances of water 
quality objectives in most watersheds.  Many watersheds also have urban runoff conditions that 
are frequently toxic to aquatic life.  Bioassessment data from the watersheds further reflects these 
conditions, finding that macroinvertebrate communities in creeks have widespread Poor to Very 
Poor Index of Biotic Integrity ratings.  Finally, the now too familiar “health advisory or beach 
closure” signs, which often result from high levels of bacteria in urban runoff, exhibit the 
continued threat to public health by urban runoff.  
 
VI.   PERMITTING APPROACH (PROGRAM INTEGRATION, FLEXIBILITY, AND 

DETAIL) 
 
The Order contains an increased emphasis on urban runoff management on a watershed basis.  
This shift towards increased watershed urban runoff management is consistent with earlier 
planning efforts conducted by the Regional Board regarding reissuance of Order No. 2001-01.2  It 
is also consistent with the Copermittees’ ROWD.3  There are several reasons for this shift in 
emphasis.  First, it has been found that the Copermittees are generally doing an effective job at 
implementing their jurisdictional programs, while on the other hand, it has been found that the 
Copermittees’ watershed programs need improvement.  In addition, an emphasis on watersheds is 
necessary to shift the focus of the Copermittees from program implementation to water quality 
results.  After over 15 years of Copermittee program implementation, it is critical that the 
Copermittees link their efforts with positive impacts on water quality.  Addressing urban runoff 
management on a watershed scale focuses on water quality results by emphasizing the receiving 
waters within the watershed.  The conditions of the receiving waters drive management actions, 
which in turn focus on the water quality problems of the receiving waters in each watershed.   
 
Focusing on watershed implementation does not mean that the Copermittees must expend funds 
outside of their jurisdictions, however.  Rather, the Copermittees within each watershed are 
expected to collaborate to develop a watershed strategy to address the high priority water quality 
problems within each watershed.  They then have the option of implementing the strategy in the 
manner they find to be most effective.  Each Copermittee can implement the strategy individually 
within its jurisdiction, or the Copermittees can group together to implement the strategy 
throughout the watershed as a group. 
 
While the Order includes a new emphasis on addressing urban runoff on a watershed basis, the 
Order includes recognition of the importance of continued program implementation on 

                                                 
2 Regional Board, 2004.  San Diego County Municipal Storm Water Permit Reissuance Summary.  P. 7.   
3 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. C-12. 
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jurisdictional and regional levels.  The Order also acknowledges that jurisdictional, watershed, 
and regional efforts are not always mutually exclusive.  For this reason, an attempt has been made 
to allow for the Copermittees’ jurisdictional, watershed, and regional programs to integrate.  In 
the Order, the watershed requirements serve as the mechanism for this program integration.  
Since jurisdictional and regional activities can also serve watershed purposes, such activities can 
be integrated into the Copermittees’ watershed programs, provided the activities meet certain 
criteria.  In this manner, the Copermittees’ activities do not always need to distinguish between 
jurisdictional, watershed, and regional levels of implementation.  Instead, they can be integrated 
on multiple levels. 
 
Such opportunities for program integration inherently provide flexibility to the Copermittees in 
implementing their programs.  Program integration can be expanded or minimized as the 
Copermittees see fit.  For example, there is flexibility provided in determining the activities to be 
integrated and implemented in the watershed programs – watershed-based efforts, regional 
efforts, enhanced jurisdictional efforts, or a mixture of the three.  Significant flexibility is also 
provided throughout other portions of the Order.  Copermittees can choose the best management 
practices (BMPs) to be implemented, or required to be implemented, for development, 
construction, and existing development areas.  Flexibility to determine which industrial or 
commercial sites are to be inspected is also provided to the Copermittees.  Educational 
approaches are also to be determined by the Copermittees under the Order.  Implementation of 
efforts on a regional basis is largely optional for the Copermittees as well.  Significant leeway is 
also provided to the Copermittees in utilizing methods to assess the effectiveness of their various 
urban runoff management programs.  This flexibility is further extended to the monitoring 
program requirements, which allow the Copermittees to develop monitoring approaches to 
several aspects of the monitoring program. 
 
The challenge in drafting the Order is to provide the flexibility described above while ensuring 
that the Order is still enforceable.  To achieve this, the Order frequently prescribes minimum 
measurable outcomes, while providing the Copermittees with flexibility in the approaches they 
use to meet those outcomes.  Enforceability has been found to be a critical aspect of the Order.  
For example, the watershed requirements of Order No. 2001-01 were some of the most flexible 
requirements found in that Order.  This lack of specificity in the watershed requirements resulted 
in disagreement about the adequacy of the Copermittees’ watershed compliance efforts.  On one 
hand, the Regional Board considered the Copermittees’ watershed efforts to be inadequate 
because they would not result in a significant reduction in pollutant discharges.  On the other 
hand, the Copermittees contended their watershed programs were adequate and in compliance 
with Order No. 2001-01, even after being notified by the Regional Board of needed 
improvements on multiple occasions spanning several years.  This situation reflects a common 
outcome of flexible permit language.  Such language can be unclear and unenforceable, and lead 
to implementation of inadequate programs. 
 
To avoid these types of situations, a balance between flexibility and enforceability has been 
crafted into the Order.  Minimum measurable outcomes are utilized to ensure the Order is 
enforceable, while the Copermittees are provided flexibility in deciding how they will implement 
their programs to meet the minimum measurable outcomes. 
 
VII. ECONOMIC ISSUES 
 
Economic discussions of urban runoff management programs tend to focus on costs incurred by 
municipalities in developing and implementing the programs.  Understandably so, since these 
costs are significant.  However, when considering the cost of implementing the urban runoff 
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programs, it is also important to consider the alternative costs incurred by not fully implementing 
the programs, as well as the benefits which result from program implementation. 
 
It is very difficult to ascertain the true cost of implementation of the Copermittees’ urban runoff 
management programs because of inconsistencies in reporting by the Copermittees.  Reported 
costs of compliance for the same program element can vary widely from city to city, often by a 
very wide margin that is not easily explained.4  Despite these problems, efforts have been made to 
identify urban runoff management program costs, which can be helpful in understanding the costs 
of program implementation. 
 
In 1999, United States Environmental Protection Agency (USEPA) reported on multiple studies it 
conducted to determine the cost of urban runoff management programs.  A study of Phase II 
municipalities determined that the annual cost of the Phase II program was expected to be $9.16 
per household.  USEPA also studied 35 Phase I municipalities, finding costs to be similar to those 
anticipated for Phase II municipalities, at $9.08 per household annually.5  The USEPA cost 
estimate for Phase I municipalities is valuable because it considers municipalities (including 
Orange County and cities) that are implementing programs similar to those required in San 
Diego.   
 
A study on program cost was also conducted by the Los Angeles Regional Water Quality Control 
Board (LARWQCB), where program costs reported in the municipalities’ annual reports were 
assessed.  The LARWQCB estimated that average per household cost to implement the MS4 
program in Los Angeles County was $12.50.  Since the Los Angeles County permit is very 
similar to Order No. 2001-01, this estimate is useful in assessing general program costs in San 
Diego County.  
 
The SWRCB also recently commissioned a study by the California State University, Sacramento 
to assess costs of the Phase I MS4 program.  This study is current and includes an assessment of 
costs incurred by the City of Encinitas in implementing their program.  Annual cost per 
household in the study ranged from $18-46, with the City of Encinitas representing the upper end 
of the range.6  The cost of the City of Encinitas’ program is understandable, given the city’s 
coastal location, reliance on tourism, and consent decree with environmental groups regarding its 
program.  For these reasons, as well as the general recognition the City of Encinitas receives for 
implementing a superior program, the city’s program cost can be considered as the high end of 
the spectrum for Copermittee urban runoff management program costs. 
 
It is important to note that reported program costs are not all attributable to compliance with MS4 
permits.  Many program components, and their associated costs, existed before any MS4 permits 
were ever issued.  For example, street sweeping and trash collection costs cannot be solely or 
even principally attributable to MS4 permit compliance, since these practices have long been 
implemented by municipalities.  Therefore, true program cost resulting from MS4 permit 
requirements is some fraction of reported costs.  The California State University, Sacramento 
study found that only 38% of program costs are new costs fully attributable to MS4 permits.  The 
remainder of the program costs were either pre-existing or resulted from enhancement of pre-
exiting programs.7  The County of Orange found that even lesser amounts of program costs are 
solely attributable to MS4 permit compliance, reporting that the amount attributable to implement 
                                                 
4 LARWQCB, 2003.  Review and Analysis of Budget Data Submitted by the Permittees for Fiscal Years 2000-2003.  
P. 2.  
5 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68791-68792. 
6 SWRCB, 2005.  NPDES Stormwater Cost Survey.  P. ii. 
7 Ibid.  P. 58. 
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the Drainage Area Management Plan, which is similar to the Jurisdictional Urban Runoff 
Management Program in the San Diego County MS4 permit, is less than 20% of the total budget.  
The remaining 80% is attributable to pre-existing programs.8 
 
It is also important to acknowledge that the vast majority of costs that will be incurred as a result 
of implementing Order No. R9-2007-0001 are not new.  Urban runoff management programs 
have been in place in San Diego County for over 15 years.  Any increase in cost to the 
Copermittees will be incremental in nature.  Moreover, since Order No. R9-2007-0001 “fine 
tunes” the requirements of Order No. 2001-01, these cost increases are expected to be modest. 
 
Urban runoff management programs cannot be considered in terms of their costs only.  The 
programs must also be viewed in terms of their value to the public.  For example, household 
willingness to pay for improvements in fresh water quality for fishing and boating has been 
estimated by USEPA to be $158-210.9  This estimate can be considered conservative, since it 
does not include important considerations such as marine waters benefits, wildlife benefits, or 
flood control benefits.  The California State University, Sacramento study corroborates USEPA’s 
estimates, reporting annual household willingness to pay for statewide clean water to be $180.10  
When viewed in comparison to household costs of existing urban runoff management programs, 
these household willingness to pay estimates exhibit that per household costs incurred by 
Copermittees to implement their urban runoff management programs remain reasonable. 
 
Another important way to consider urban runoff management program costs is to consider the 
implementation cost in terms of costs incurred by not improving the programs.  Urban runoff in 
southern California has been found to cause illness in people bathing near storm drains.11  A study 
of south Huntington Beach and north Newport Beach found that an illness rate of about 0.8% 
among bathers at those beaches resulted in about $3 million annually in health-related expenses.12  
Extrapolation of such numbers to the wide range of beaches of San Diego County could result in 
huge expenses to the public. 
 
Urban runoff and its impact on receiving waters also places a cost on tourism.  In past years, San 
Diego was featured in the national press for its water quality problems.13  Such news can have a 
negative impact on San Diego tourism, since polluted beaches are generally not attractive to 
tourists.  According to a 1996 San Diego Association of Governments (SANDAG) Memorandum, 
the California Division of Tourism has estimated that each out-of-state visitor spends $101.00 a 
day.  The memo goes on to state that based on projections from the California Department of 
Boating and Waterways, nearly $1.2 billion in direct revenue and $1.2 billion in indirect revenue 
is pumped into the San Diego area economy each year by out-of-state visitors.14  The experience 
of Huntington Beach provides an example of the potential economic impact of poor water quality.  
Approximately 8 miles of Huntington Beach were closed for two months in the middle of 
summer of 1999, impacting beach visitation and the local economy. 
 
                                                 
8 County of Orange, 2000.  A NPDES Annual Progress Report.  P. 60.  More current data from the County of Orange is 
not used in this discussion because the County of Orange no longer reports such information. 
9 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations.  P. 68793. 
10 SWRCB, 2005.  NPDES Stormwater Cost Survey.  P. iv. 
11 Haile, R.W., et al, 1996.  An Epidemiological Study of Possible Adverse Health Effects of Swimming in Santa 
Monica Bay.  Santa Monica Bay Restoration Project. 
12 Los Angeles Times, May 2, 2005.  Here’s What Ocean Germs Cost You:  A UC Irvine Study Tallies the Cost of 
Treatment and Lost Wages for Beachgoers Who Get Sick.  
13 Regional Board, 2001.  Fact Sheet/Technical Report for SDRWQCB Order No. 2001-01.  P. 8. 
14 San Diego Association of Governments, 1996. Memorandum: California Department of Boating and Waterways: 
Unpublished Survey Information Regarding Beach Use.  Written to the Shoreline Erosion Committee. 
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Finally, it is important to consider the benefits of urban runoff management programs in 
conjunction with their costs.  A recent study conducted by USC/UCLA assessed the costs and 
benefits of implementing various approaches for achieving compliance with the MS4 permits in 
the Los Angeles Region.  The study found that non-structural systems would cost $2.8 billion but 
provide $5.6 billion in benefit.  If structural systems were determined to be needed, the study 
found that total costs would be $5.7 to $7.4 billion, while benefits could reach $18 billion.15  
Costs are anticipated to be borne over many years – probably ten years at least.  As can be seen, 
the benefits of the programs are expected to considerably exceed their costs.  Such findings are 
corroborated by USEPA, which found that the benefits of implementation of its Phase II storm 
water rule would also outweigh the costs.16    
 
Additional discussion of economic issues can be found at section 3 of the Fact Sheet/Technical 
Report for SDRWQCB Order No. 2001-01, available at:   
 

http://www.waterboards.ca.gov/sandiego/programs/sd_stormwater.html. 
 
VIII.  LEGAL AUTHORITY 
 
The following statutes, regulations, and Water Quality Control Plans provide the basis for the 
requirements of Order No. R9-2007-0001: CWA, California Water Code (CWC), 40 CFR Parts 
122, 123, 124 (National Pollutant Discharge Elimination System Permit Application Regulations 
for Storm Water Discharges, Final Rule), Part II of 40 CFR Parts 9, 122, 123, and 124 (National 
Pollutant Discharge Elimination System – Regulations for Revision of the Water Pollution 
Control Program Addressing Storm Water Discharges; Final Rule), Water Quality Control Plan – 
Ocean Waters of California (California Ocean Plan), Water Quality Control Plan for the San 
Diego Basin (Basin Plan), 40 CFR 131Water Quality Standards; Establishment of Numeric 
Criteria for Priority Toxic Pollutants for the State of California; Rule (California Toxics Rule), 
and the California Toxics Rule Implementation Plan. 
 
The legal authority citations below generally apply to directives in Order No. R9-2007-0001, and 
provide the Regional Board with ample underlying authority to require each of the directives of 
Order No. R9-2007-0001.  Legal authority citations are also provided with each permit section 
discussion in section X of this Fact Sheet/Technical Report.   
 
CWA 402(p)(3)(B)(ii) – The CWA requires in section 402(p)(3)(B)(ii) that permits for discharges 
from municipal storm sewers “shall include a requirement to effectively prohibit non-stormwater 
discharges into the storm sewers.” 
 
CWA 402(p)(3)(B)(iii) – The CWA requires in section 402(p)(3)(B)(iii) that permits for 
discharges from municipal storm sewers “shall require controls to reduce the discharge of 
pollutants to the maximum extent practicable, including management practices, control 
techniques and system, design and engineering methods, and such other provisions as the 
Administrator or the State determines appropriate for the control of such pollutants.”   
 
40 CFR 122.26(d)(2)(i)(B,C,E, and F) – Federal NPDES regulations 40 CFR 
122.26(d)(2)(i)(B,C,E, and F) provide that each Copermittee’s permit application “shall consist 
of:  (i) Adequate legal authority.  A demonstration that the applicant can operate pursuant to legal 
authority established by statute, ordinance or series of contracts which authorizes or enables the 

                                                 
15 LARWQCB, 2004.  Alternative Approaches to Stormwater Control.   
16 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P.  68791. 
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applicant at a minimum to: […] (B)  Prohibit through ordinance, order or similar means, illicit 
discharges to the municipal separate storm sewer; (C) Control through ordinance, order or similar 
means the discharge to a municipal separate storm sewer of spills, dumping or disposal of 
materials other than storm water; […] (E) Require compliance with condition in ordinances, 
permits, contracts or orders; and (F) Carry out all inspection, surveillance and monitoring 
procedures necessary to determine compliance and noncompliance with permit conditions 
including the prohibition on illicit discharges to the municipal separate storm sewer.” 
 
40 CFR 122.26(d)(2)(iv) – Federal NPDES regulation 40 CFR 122.26(d)(2)(iv) provides that the 
Copermittee shall develop and implement a proposed management program which “shall include 
a comprehensive planning process which involves public participation and where necessary 
intergovernmental coordination, to reduce the discharge of pollutants to the maximum extent 
practicable using management practices, control techniques and system, design and engineering 
methods, and such other provisions which are appropriate.  The program shall also include a 
description of staff and equipment available to implement the program. […]  Proposed programs 
may impose controls on a system wide basis, a watershed basis, a jurisdiction basis, or on 
individual outfalls. […]  Proposed management programs shall describe priorities for 
implementing controls.”   
 
40 CFR 122.26(d)(2)(iv)(A - D) – Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A - D) 
require municipalities to implement controls to reduce pollutants in urban runoff from new 
development and significant redevelopment, construction, and commercial, residential, industrial, 
and municipal land uses or activities.  Control of illicit discharges is also required. 
 
CWC 13377 – CWC section 13377 provides that “Notwithstanding any other provision of this 
division, the state board or the regional boards shall, as required or authorized by the CWA, as 
amended, issue waste discharge requirements and dredged or fill material permits which apply 
and ensure compliance with all applicable provisions of the act and acts amendatory thereof or 
supplementary, thereto, together with anymore stringent effluent standards or limitation necessary 
to implement water quality control plans, or for the protection of beneficial uses, or to prevent 
nuisance.” 
 
Order No. R9-2007-0001 is an essential mechanism for achieving the water quality objectives 
that have been established for protecting the beneficial uses of the water resources in the San 
Diego Region portion of San Diego County.  Federal NPDES regulation 40 CFR 122.44(d)(1) 
requires MS4 permits to include any requirements necessary to “achieve water quality standards 
established under CWA section 303, including State narrative criteria for water quality.”  The 
term “water quality standards” in this context refers to a water body’s beneficial uses and the 
water quality objectives necessary to protect those beneficial uses, as established in the Basin 
Plan. 
 
IX. FINDINGS DISCUSSION  
 
The findings of the Order have been modified to reduce repetition in their discussions and address 
new requirements.  Each finding of the Order is provided and discussed below.  Additional 
discussion relative to the findings can be found in section X of the Fact Sheet, which provides 
discussions of the Order’s directives. 
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A.  Basis For The Order 
 
Finding A.1:  This Order is based on the federal CWA, the Porter-Cologne Water Quality 
Control Act (Division 7 of the CWC, commencing with Section 13000), applicable state and 
federal regulations, all applicable provisions of statewide Water Quality Control Plans and 
Policies adopted by the SWRCB, the Basin Plan, the California Toxics Rule, and the California 
Toxics Rule Implementation Plan.   
 
Discussion:  In 1987, Congress established CWA Amendments to create requirements for storm 
water discharges under the NPDES program, which provides for permit systems to regulate the 
discharge of pollutants.  Under the Porter-Cologne Water Quality Control Act, the SWRCB and 
Regional Water Quality Control Boards (Regional Boards) have primary responsibility for the 
coordination and control of water quality, including the authority to implement the CWA.  Porter-
Cologne (section 13240) directs the Regional Boards to set water quality objectives via adoption 
of Basin Plans that conform to all state policies for water quality control.  As a means for 
achieving those water quality objectives, Porter-Cologne (section 13243) further authorizes the 
Regional Boards to establish waste discharge requirements (WDRs) to prohibit waste discharges 
in certain conditions or areas.  Since 1990, the Regional Board has issued area-wide MS4 NPDES 
permits.  The Order will renew Order No. 2001-01 to comply with the CWA and attain water 
quality objectives in the Basin Plan by limiting the contributions of pollutants conveyed by urban 
runoff.  Further discussions of the legal authority associated with the prohibitions and directives 
of the Order are provided in section VIII this document. 
 
Finding A.2:  This Order renews NPDES Permit No. CAS0108758, which was first issued on 
July 16, 1990 (Order No. 90-42), and then renewed on February 21, 2001 (Order No. 2001-01).  
On August 25, 2005, in accordance with Order No. 2001-01, the County of San Diego, as the 
Principal Permittee, submitted a ROWD for renewal of their MS4 Permit.  
 
Discussion:  Supporting information discussing the topic of this finding can be found in section 
V of this document. 
 
B. Regulated Parties  
 
Finding No. B.1:  Each of the Copermittees listed in Table 1 of the Order owns or operates a 
MS4, through which it discharges urban runoff into waters of the United States within the San 
Diego Region.  These MS4s fall into one or more of the following categories: (1) a medium or 
large MS4 that services a population of greater than 100,000 or 250,000 respectively; or (2) a 
small MS4 that is “interrelated” to a medium or large MS4; or (3) an MS4 which contributes to a 
violation of a water quality standard; or (4) an MS4 which is a significant contributor of 
pollutants to waters of the United States.     
 
Discussion:  Section 402 of the CWA prohibits the discharge of any pollutant to waters of the 
United States from a point source, unless that discharge is authorized by a NPDES permit.  
Though urban runoff comes from a diffuse source, it is discharged through MS4s, which are point 
sources under the CWA.  Federal NPDES regulation 40 CFR 122.26(a) (iii) and (iv) provide that 
discharges from MS4s, which service medium or large populations greater than 100,000 or 
250,000 respectively, shall be required to obtain a NPDES permit.  Federal NPDES regulation 40 
CFR 122.26(a)(v) also provides that a NPDES permit is required for “A [storm water] discharge 
which the Director, or in States with approved NPDES programs, either the Director or the 
USEPA Regional Administrator, determines to contribute to a violation of a water quality 
standard or is a significant contributor of pollutants to waters of the United States.” Such sources 
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are then designated into the program. Please see Attachment 1 of the Fact Sheet/Technical Report 
for Regional Board  Order No. 2001-01 for an explanation on NPDES municipal storm water 
permit coverage for each municipality.17  The San Diego County Regional Airport Authority, 
designated a Copermittee in 2003, was previously a part of the San Diego Unified Port District 
and has an MS4 interrelated to other Copermittee MS4s.  
 
Other small MS4s, such as those serving universities and military installations, also exist within 
the watersheds of San Diego County.  While these MS4s are not subject to this Order, they are 
subject to the Phase II NPDES storm water regulations.  Over time, these MS4s will be 
designated for coverage under the SWRCB’s statewide general storm water permit for small 
MS4s. 
 
C. Discharge Characteristics  
 
Finding No. C.1:  Urban runoff contains waste, as defined in the CWC, and pollutants that 
adversely affect the quality of waters of the State.  The discharge of urban runoff from an MS4 is 
a “discharge of pollutants from a point source” into waters of the United States as defined in the 
CWA.     
 
Discussion:  Section 13050(d) of the CWC defines “waste” as “sewage and any and all other 
waste substances, liquid, solid, gaseous, or radioactive, associated with human habitation, or of 
human or animal origin, or from any producing, manufacturing, or processing operation, 
including waste placed within containers of whatever nature prior to, and for purposes of, 
disposal.”  40 CFR 122.2 defines “point source” as “any discernable, confined, and discrete 
conveyance, including but not limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete 
fissure, container, rolling stock, concentrated animal feeding operation, landfill leachate 
collection system, vessel or other floating craft from which pollutants are or may be discharged.  
This term does not include return flows from irrigated agriculture or agricultural storm water 
runoff.”  40 CFR 122.2 defines “discharge of a pollutant” as “Any addition of any pollutant or 
combination of pollutants to waters of the U.S. from any point source.”  Also, the justification for 
control of pollution into waters of the state can be found at CWC section 13260(a)(1).  SWRCB 
Order WQ 2001-15 verifies that urban runoff contains waste.18 
 
Finding C.2:  The most common categories of pollutants in urban runoff include total suspended 
solids, sediment (due to anthropogenic activities); pathogens (e.g., bacteria, viruses, protozoa); 
heavy metals (e.g., copper, lead, zinc and cadmium); petroleum products and polynuclear 
aromatic hydrocarbons; synthetic organics (e.g., pesticides, herbicides, and PCBs); nutrients (e.g., 
nitrogen and phosphorus fertilizers), oxygen-demanding substances (decaying vegetation, animal 
waste), and trash.   
 
Discussion:  The National Urban Runoff Program (NURP) study showed that heavy metals, 
organics, coliform bacteria, nutrients, oxygen demanding substances (e.g., decaying vegetation), 
and total suspended solids are found at relatively high levels in urban runoff.19  It also found that 
MS4 discharges draining residential, commercial, and light industrial areas contain significant 
loadings of total suspended solids and other pollutants.  The Basin Plan goes on to identify urban 

                                                 
17 Regional Board, 2001.  Fact Sheet/Technical Report for SDRWQCB Order No. 2001-01.  Attachment 1. 
18 SWRCB, 2001. Order WQ 2001-15.  In the Matter of Petitions of Building Industry Association of San Diego 
County and Western States Petroleum Association: For Review of Waster Discharge Requirements Order No. 2001-01 
for Urban Runoff from San Diego County [NPDES No. CAS0108758] Issued by the Regional Board. 
19 Ibid. 
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runoff pollutants to include lawn and garden chemicals, household and automotive care products 
dumped or drained on streets, and sediment that erodes from construction sites.20  In addition, the 
SWRCB Urban Runoff Technical Advisory Committee (TAC) finds that urban runoff pollutants 
include sediments, nutrients, oxygen-demanding substances, heavy metals, petroleum 
hydrocarbons, pathogenic bacteria, viruses, and pesticides.21  Runoff that flows over streets, 
parking lots, construction sites, and industrial, commercial, residential, and municipal areas 
carries these untreated pollutants through storm drain networks directly to the receiving waters of 
the San Diego Region.  
  
Finding No. C.3:  The discharge of pollutants and/or increased flows from MS4s may cause or 
threaten to cause the concentration of pollutants to exceed applicable receiving water quality 
objectives and impair or threaten to impair designated beneficial uses resulting in a condition of 
pollution (i.e., unreasonable impairment of water quality for designated beneficial uses), 
contamination, or nuisance.     
 
Discussion:  The 1992, 1994, and 1996 National Water Quality Inventory Reports to Congress 
prepared by USEPA showed a trend of impairment in the nation’s waters from contaminated 
storm water and urban runoff.22  The 1998 National Water Quality Inventory Report showed that 
urban runoff discharges affect 11% of rivers, 12% of lakes, and 28% of estuaries.  The report 
states that ocean shoreline impairment due to urban runoff increased from 55% in 1996 to 63% in 
1998.  The report notes that urban runoff discharges are the leading source of pollution and the 
main factor in the degradation of surface water quality in California’s coastal waters, rivers, and 
streams.  Furthermore, the NURP study found that pollutant levels from illicit discharges were 
high enough to significantly degrade receiving water quality, and threaten aquatic life, wildlife, 
and human health.23  
 
In addition, the Region’s CWA section 303(d) list, which identifies water bodies with impaired 
beneficial uses within the region, also indicates that the impacts of urban runoff on receiving 
waters are significant.  Many of the impaired water bodies on the 303(d) list are impaired by 
constituents which have been found at high levels within urban runoff by the regional storm water 
monitoring program.24  Examples of constituents frequently responsible for beneficial use 
impairment include total and fecal coliform, heavy metals, and sediment; these constituents have 
been found at high levels in urban runoff both regionally and nationwide.25,26 
 
Finding No. C.4:  Pollutants in urban runoff can threaten human health.  Human illnesses have 
been clearly linked to recreating near storm drains flowing to coastal waters.  Also, urban runoff 
pollutants in receiving waters can bioaccumulate in the tissues of invertebrates and fish, which 
may be eventually consumed by humans.      
 
Discussion:  A landmark study, conducted by the Santa Monica Bay Restoration Project, found 
that there was an increased occurrence of illness in people that swam in proximity to a flowing 

                                                 
20 Regional Board, 1994.  Water Quality Control Plan, San Diego Basin, Region 9.  San Diego. 
21 SWRCB, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations. Nonpoint Source 
Management Program.   
22 USEPA, 2000.  Quality of Our Nation’s Waters: Summary of the National Water Quality Inventory 1998 Report to 
Congress – USEPA 841-S-00-001; Water Quality Conditions in the United States: Profile from the 1998 National 
Water Quality Inventory Report to Congress – USEPA 841-F-00-006. 
23 USEPA, 1993. Results of the Nationwide Urban Runoff Program, Volume 1 – Final Report. 
24 County of San Diego, 2005.  San Diego County Municipal Copermittees 2004-2005 Urban Runoff Monitoring. 
25 Ibid. 
26 USEPA, 1983.  Results of the Nationwide Urban Runoff Program, Volume 1 – Final Report.  
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storm drain.27  Furthermore, urban runoff pollutants in receiving waters can bioaccumulate in the 
tissues of invertebrates and fish, which may eventually be consumed by humans.  Pollutants such 
as heavy metals and pesticides, which are commonly found in urban runoff, have been found to 
bioaccumulate and biomagnify in long-lived organisms at the higher trophic levels.28  Since many 
aquatic species are utilized for human consumption, toxic substances accumulated in species’ 
tissues can pose a significant threat to public health.  USEPA supports this finding when it states, 
“As runoff flows over areas altered by development, it picks up harmful sediment and chemicals 
such as oil and grease, pesticides, heavy metals, and nutrients (e.g., nitrogen and phosphorus).  
These pollutants often become suspended in runoff and are carried to receiving waters, such and 
lakes, ponds, and streams.  Once deposited, these pollutants can enter the food chain through 
small aquatic life, eventually entering the tissues of fish and humans.”29 
 
Finding No. C.5:  Urban runoff discharges from MS4s often contain pollutants that cause 
toxicity to aquatic organisms (i.e., adverse responses of organisms to chemicals or physical agents 
ranging from mortality to physiological responses such as impaired reproduction or growth 
anomalies).  Toxic pollutants impact the overall quality of aquatic systems and beneficial uses of 
receiving waters.    
 
Discussion:  The Copermittees’ monitoring data exhibits frequent toxic conditions in urban 
runoff during storm events.  For example, persistent toxicity has been observed at the Chollas 
Creek mass loading station and the Tijuana River mass loading station.  The Chollas Creek and 
Sweetwater River mass loading stations were also identified as potential Toxicity Identification 
Evaluation (TIE) candidate sites based on toxicity to Hyalella and Selenastrum, respectively.30  
Moreover, a study of urban runoff samples from Chollas Creek, revealed toxic concentrations of 
organophospate pesticides and metals.31  Also, a water quality data assessment conducted in Aliso 
Creek in Orange County showed that storm events caused varying degrees of mortality to test 
organisms.32   
 
Finding No. C.6:  The Copermittees discharge urban runoff into lakes, drinking water reservoirs, 
rivers, streams, creeks, bays, estuaries, coastal lagoons, the Pacific Ocean, and tributaries thereto 
within ten of the eleven hydrologic units (watersheds) comprising the San Diego Region.  Some 
of the receiving water bodies have been designated as impaired by the Regional Board and the 
USEPA in 2002 pursuant to CWA section 303(d).   
 
Discussion:  This finding  identifies the Copermittees responsible for MS4 discharges in each 
watershed management area.  The list is identical to Order No. 2001-01, with the addition of the 
San Diego County Regional Airport Authority added to the San Diego Bay Watershed Management 
Area.   
 
The CWA Section 303(d) List of Impaired Waters, 2002 Update has been approved by the 
Regional Board, SWRCB, and USEPA.  This 303(d) list identifies waters that do not meet water 
quality standards after applying certain required technology-based effluent limits (“impaired” 
water bodies).  As part of this listing process, states are required to prioritize waters/watersheds 

                                                 
27 Haile, R.W., et al., 1996.  An Epidemiological Study of Possible Adverse Health Effects of Swimming in Santa 
Monica Bay.  Santa Monica Bay Restoration Project. 
28 Abel, P.D, 1996.  Water Pollution Biology. 
29 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  Washington D.C.  EPA 833-R-00-002. 
30 Ibid., P. ES-16. 
31 Bay, Steven M., et al.,  2001.  Characterization of Stormwater Toxicants from an Urban Watershed to Freshwater and 
Marine Organisms.  Southern California Coastal Water Research Project.  Annual Report 1999-2000. 
32 Regional Board, 2002.  Fact Sheet/Technical Report for Regional Board Order No. R9-2002-0001. 
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for future development of Total Maximum Daily Loads (TMDLs).  The 303(d) Pollutants of 
Concern or Water Quality Effect in Table 2 of the Order have been summarized from the 2002 
303(d) list which can be found in full on our website at:  
 

http://www.waterboards.ca.gov/sandiego/programs/303dlist.html. 
 
Finding No. C.7:  The Copermittees’ water quality monitoring data submitted to date documents 
persistent exceedances of Basin Plan water quality objectives for various urban runoff-related 
pollutants (diazinon, fecal coliform bacteria, total suspended solids, turbidity, metals, etc.) at 
various watershed monitoring stations.  At some monitoring stations, such as Agua Hedionda, 
statistically significant upward trends in pollutant concentrations have been observed.  Persistent 
toxicity has also been observed at some watershed monitoring stations.  In addition, 
bioassessment data indicates that the majority of watersheds have Poor to Very Poor Index of 
Biotic Integrity ratings.  In sum, the above findings indicate that urban runoff discharges are 
causing or contributing to water quality impairments, and are a leading cause of such impairments 
in San Diego County.   
 
Discussion:  The Copermittees have submitted information indicating persistent wet weather 
constituents of concern in various waterbodies of fecal coliform, total suspended solids, turbidity, 
total dissolved solids, diazinon, copper, zinc, toxicity, ammonia, biochemical oxygen demand, 
chemical oxygen demand, phosphorus, chlorpyrifos, and malathion.33  The Agua Hedionda mass 
loading station shows statistically significant trends of increasing chemical oxygen demand, total 
kjeldahl nitrogen, total phosphorus, total suspended solids, and turbidity.34  Statistically 
significant increasing trends have also been observed in Tecolote Creek (arsenic) and Chollas 
Creek (nitrate and lead).35  Persistent toxicity has been observed at the Chollas Creek mass 
loading station and the Tijuana River mass loading station.  The Chollas Creek and Sweetwater 
River mass loading stations were identified as potential Toxicity Identification Evaluation (TIE) 
candidate sites based on toxicity to Hyalella and Selenastrum, respectively.36  However, the 
toxicity was not consistent among events and relatively slight.  Bioassessment data collected 
during the 2004-2005 year indicates that the majority of the watersheds have Poor to Very Poor 
Index of Biotic Integrity ratings.37  The three sites that received Good and Very Good ratings 
were at reference sites in the Santa Margarita Watershed38 and San Luis Rey Watershed.39  In 
most of these watersheds, there are no other NPDES permits discharging to the creeks.  The few 
NPDES permits in the watersheds are mainly for recycled water which only discharges 
occasionally during the rainy season.  Because the water quality monitoring indicates 
exceedances of water quality standards and urban runoff is the main source of pollutants in the 
watersheds, it can be inferred that the urban runoff discharges are causing or contributing to water 
quality impairments, and are a leading cause of such impairments in San Diego County. 
 
Finding No. C.8:  When natural vegetated pervious ground cover is converted to impervious 
surfaces such as paved highways, streets, rooftops, and parking lots, the natural absorption and 

                                                 
33 San Diego County Copermittees, 2005. Baseline Long-Term Effectiveness Assessment, San Diego Copermittees 
Jurisdictional Urban Runoff Management Program, Final Report. P. 2-24, Table 2-5. 
34 Ibid. 
35 Ibid.  
36 County of San Diego, 2005.  San Diego County Municipal Copermittees 2004-2005 Urban Runoff Monitoring.  P. 
ES-16. 
37 Ibid., P. ES-4 – ES-19. 
38 Ibid., P. 4-11. 
39 Ibid., P. ES-7. 
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infiltration abilities of the land are lost.  Therefore, runoff leaving a developed urban area is 
significantly greater in runoff volume, velocity, peak flow rate, and duration than pre-
development runoff from the same area.  The increased volume, velocity, rate, and duration of 
runoff greatly accelerate the erosion of downstream natural channels.  Significant declines in the 
biological integrity and physical habitat of streams and other receiving waters have been found to 
occur with as little as a 10% conversion from natural to impervious surfaces.  The increased 
runoff characteristics from new development must be controlled to protect against increased 
erosion of channel beds and banks, sediment pollutant generation, or other impacts to beneficial 
uses and stream habitat due to increased erosive force.      
 
Finding No. C.9:  Urban development creates new pollution sources as human population density 
increases and brings with it proportionately higher levels of car emissions, car maintenance 
wastes, municipal sewage, pesticides, household hazardous wastes, pet wastes, trash, etc. which 
can either be washed or directly dumped into the MS4.  As a result, the runoff leaving the 
developed urban area is significantly greater in pollutant load than the pre-development runoff 
from the same area.   These increased pollutant loads must be controlled to protect downstream 
receiving water quality.   
 
Discussion (C.8 and C.9):  The Natural Resources Defense Council (NRDC) 1999 Report, 
“Stormwater Strategies, Community Responses to Runoff Pollution” identifies two main causes of 
the storm water pollution problem in urban areas.  Both causes are directly related to development 
in urban and urbanizing areas: 
 

1. Increased volume and velocity of surface runoff.  There are three types of human-made 
impervious covers that increase the volume and velocity of runoff: (i) rooftop, (ii) 
transportation imperviousness, and (iii) non-porous (impervious) surfaces.  As these 
impervious surfaces increase, infiltration will decrease, forcing more water to run off the 
surface, picking up speed and pollutants.   

 
2. The concentration of pollutants in the runoff.  Certain industrial, commercial, residential 

and construction activities are large contributors of pollutant concentrations in urban runoff.  
As human population density increases, it brings with it proportionately higher levels of car 
emissions, car maintenance wastes, municipal sewage, pesticides, household hazardous 
wastes, pet wastes, trash, etc.   

 
As a result of these two causes, runoff leaving developed urban areas is significantly greater in 
volume, velocity, and pollutant load than pre-development runoff from the same area.   
 
Studies have shown that the level of imperviousness in an area strongly correlates with the quality 
of nearby receiving waters.40  One comprehensive study, which looked at numerous areas, 
variables, and methods, revealed that stream degradation occurs at levels of imperviousness as low 
as 10 – 20%.41  Stream degradation is a decline in the biological integrity and physical habitat 
conditions that are necessary to support natural biological diversity.  For instance, few urban 
streams can support diverse benthic communities with imperviousness greater than or equal to 

                                                 
40 USEPA, 1999.  Part II.  40 CFR Parts 9, 122, 123, and 124.  National Pollutant Discharge Elimination System – 
Regulations for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule.  
Federal Register.   
41 Ibid. 
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25%.42  To provide some perspective, a medium density, single-family home area can be from 25% 
to 60% impervious (variation due to street and parking design).43  
 
To demonstrate the principle of increased volume and velocity of runoff from urbanization, the 
following figure shows the flow rate of an urban vs. a natural stream.  What the figure 
demonstrates is that urban stream flows have greater peaks and volumes, as well as shorter 
retention times than natural stream flows. The greater peak flows and volumes result in stream 
degradation through increased erosion of stream banks and damage to aquatic habitat.  The 
shorter retention times result in less time for sediments and other pollutants to settle before being 
carried out to the ocean.  This sediment, and the associated pollutants it carries, can be a 
significant cause of water quality degradation.    
 

 
 
Source: Adapted from Schueler, 199744 
 
Increased volume and velocity of runoff adversely impacts receiving waters and their beneficial 
uses in many ways.  According to the TAC report,45 increases in population density and 
imperviousness result in changes to stream hydrology including: 
 

1. Increased peak discharges compared to pre-development levels; 
2. Increased volume of storm water runoff with each storm compared to pre-development 

levels; 
3. Decreased travel time to reach receiving water; increased frequency and severity of floods; 
4. Reduced stream flow during prolonged periods of dry weather due to reduced levels of 

infiltration; 
5. Increased runoff velocity during storms due to a combination of effects of higher discharge 

peaks, rapid time of concentration, and smoother hydraulic surfaces from channelization; 
and 

                                                 
42 Ibid. 
43 Schueler, T.R., 1994.  The Importance of Imperviousness. Watershed Protection Techniques. As cited in 64 Fed. 
Reg. 68725. 
44 Schueler, T.R., 1987.  Controlling Urban Runoff: A Practical Manual for Planning and Designing Urban BMPs. 
Metropolitan Washington Council of Governments. 
45 SWRCB, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations.  Nonpoint Source 
Management Program.   
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6. Decreased infiltration and diminished ground water recharge. 
 
Even though the rainfall depths in arid watersheds are lower, watershed development can greatly 
increase peak discharge rates during rare flood events.46  A study conducted in arid watersheds 
around Riverside, CA showed that, over two decades, impervious cover increased from 9% to 
22%, which resulted in an increase of more than 100% in the peak flow rate for the two-year 
storm event.  The study also showed that the average annual storm water runoff volume had 
increased by 115% to 130% over the same time span.47 
    
Regarding the impact of urban development on urban runoff pollutant loads, the Regional Board’s 
Basin Plan states:  
 

Nonpoint source pollution is primarily the result of man’s uses of land such as urbanization, 
roads and highways, vehicles, agriculture, construction, industry, mineral extraction, 
physical habitat alteration (dredging/filling), hydromodification (diversion, impoundment, 
channelization), silviculture (logging), and other activities which disturb land.48 As a result, 
when rain falls on and drains through urban freeways, industries, construction sites, and 
neighborhoods it picks up a multitude of pollutants.  The pollutants can be dissolved in the 
runoff and quickly transported by gravity flow through a vast network of concrete channels 
and underground pipes referred to as storm water conveyance systems.  Such systems 
ultimately discharge the polluted runoff, without treatment, into the nation’s creeks, rivers, 
estuaries, bays, and oceans.49   

 
According to the Center for Watershed Protection, the quality of both surface and ground water in 
urbanizing areas of arid and semi-arid regions of the southwest is strongly shaped by 
urbanization.  Since rain events are so rare, pollutants have more time to build up on impervious 
surfaces compared to humid regions.  Therefore, the pollutant concentrations of storm water 
runoff from arid watersheds tends to be higher than that of humid watersheds.50  
 
Finding No. C.10:  Development and urbanization especially threaten environmentally sensitive 
areas (ESAs), such as water bodies designated as supporting a RARE beneficial use (supporting 
rare, threatened or endangered species) and CWA 303(d) impaired water bodies.  Such areas have 
a much lower capacity to withstand pollutant shocks than might be acceptable in the general 
circumstance.  In essence, development that is ordinarily insignificant in its impact on the 
environment may become significant in a particular sensitive environment.  Therefore, additional 
control to reduce pollutants from new and existing development may be necessary for areas 
adjacent to or discharging directly to an ESA.   
 
Discussion:  ESAs are defined in the Order as “Areas that include but are not limited to all CWA 
Section 303(d) impaired water bodies; areas designated as Areas of Special Biological 
Significance by the Basin Plan ; water bodies designated with the RARE beneficial use by the 
Basin Plan; areas designated as preserves or their equivalent under the Multi Species 
Conservation Program within the Cities and County of San Diego; and any other equivalent 
environmentally sensitive areas which have been identified by the Copermittees.”  Areas that 

                                                 
46 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The Practice 
of Watershed Protection.  P. 695-706. 
47 Ibid. 
48 Regional Board, 1994. Water Quality Control Plan for the San Diego Basin. P. 4-66. 
49 Ibid. P. 4-69 - 4-70. 
50 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The Practice 
of Watershed Protection.  P. 695-706. 

0040352



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

22 

meet this definition are inherently sensitive habitats containing unique, rare, threatened, or 
endangered species, or are not achieving their designated beneficial uses.  As discussed above, 
urban runoff is known to contain a wide range of pollutants and have demonstrated toxicity to 
plants and animals.  Therefore, it is necessary to apply additional controls for developments 
within, adjacent to, or directly discharging to ESAs.  This need for additional controls is 
addressed within each component of the Order.  USEPA supports the requirement for additional 
controls, stating “For construction sites that discharge to receiving waters that do not support their 
designated use or other waters of special concern, additional construction site controls are 
probably warranted and should be strongly considered.”51  Further support for requiring 
additional controls to reduce pollutants in discharges to ESAs can be found in Mitigation of Storm 
Water Impacts From New Developments in Environmentally Sensitive Areas, a technical report 
written by the LARWQCB.52 
 
Finding No. C.11:  Although dependent on several factors, the risks typically associated with 
properly managed infiltration of runoff (especially from residential land use areas) are not 
significant.  The risks associated with infiltration can be managed by many techniques, including 
(1) designing landscape drainage features that promote infiltration of runoff, but do not “inject” 
runoff (injection bypasses the natural processes of filtering and transformation that occur in the 
soil); (2) taking reasonable steps to prevent the illegal disposal of wastes; (3) protecting footings 
and foundations; and (4) ensuring that each drainage feature is adequately maintained in 
perpetuity.     
 
Discussion:  Infiltration is an effective means for managing urban runoff.  However, measures must 
be taken to protect groundwater quality when infiltration of urban runoff is implemented.  USEPA 
supports urban runoff infiltration and provides guidance for protection of groundwater:  “With a 
reasonable degree of site-specific design considerations to compensate for soil characteristics, 
infiltration may be very effective in controlling both urban runoff quality and quantity problems.  
This strategy encourages infiltration of urban runoff to replace the natural infiltration capacity lost 
through urbanization and to use the natural filtering and sorption capacity of soils to remove 
pollutants; however, the potential for some types of urban runoff to contaminate groundwater 
through infiltration requires some restrictions.”53  The restrictions placed on urban runoff infiltration 
in this Order are based on recommendations provided by the USEPA Risk Reduction Engineering 
Laboratory.  The SWRCB found in Order WQ 2000-11 on the appeal of the LARWQCB’s 
Standard Urban Storm Water Mitigation Plan (SUSMP) requirements that the guidance provided in 
the above referenced document by the USEPA Risk Reduction Engineering Laboratory is sufficient 
for the protection of groundwater quality from urban runoff infiltration.  To further protect 
groundwater quality, the Order also includes guidance from the LARWQCB,54 the State of 
Washington,55 and the State of Maryland.56 
 
 

                                                 
51 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  Washington D.C.  EPA/833-B-92-002. 
52 LARWQCB, 2001.  Mitigation of Storm Water Impacts From New Developments In Environmentally Sensitive 
Areas.   
53 USEPA, 1994.  Potential Groundwater Contamination from Intentional and Nonintentional Stormwater Infiltration.  
EPA 600 SR-94 051. 
54 LARWQCB, 2000.  Standard Urban Storm Water Mitigation Plan for Los Angeles County and Cities in Los Angeles 
County.     
55 Washington State Department of Ecology, 1999.  Draft Stormwater Management in Washington State.  Volume V – 
Runoff Treatment BMPs. Pub. No. 99-15.  
56 Maryland Department of the Environment, 1999.  2000 Maryland Stormwater Design Manual. Volume I.  
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D.   Urban Runoff Management Programs 
 
Finding D.1.a:  This Order specifies requirements necessary for the Copermittees to reduce the 
discharge of pollutants in urban runoff to the maximum extent practicable (MEP).  However, 
since MEP is a dynamic performance standard which evolves over time as urban runoff 
management knowledge increases, the Copermittees’ urban runoff management programs must 
continually be assessed and modified to incorporate improved programs, control measures, best 
management practices, etc.  Absent evidence to the contrary, this continual assessment, revision, 
and improvement of urban runoff management program implementation is expected to ultimately 
achieve compliance with water quality standards.   
 
Discussion:  Under CWA section 402(p), municipalities are required to reduce the discharge of 
pollutants from their MS4s to the maximum extent practicable (MEP).  MEP is the critical 
technology-based performance standard that municipalities must attain.  The MEP standard is an 
ever-evolving, flexible, and advancing concept, which considers technical and economic 
feasibility.  As knowledge about controlling urban runoff continues to evolve, so does that which 
constitutes MEP.  Reducing the discharge of storm water pollutants to the MEP requires 
Copermittees to assess each program component and revise activities, control measures, best 
management practices (BMPs), and measurable goals, as necessary to meet MEP.    
 
To achieve the MEP standard, municipalities must employ whatever BMPs are technically 
feasible (i.e., are likely to be effective) and are not cost prohibitive.  The major emphasis is on 
technical feasibility.  Reducing pollutants to the MEP means choosing effective BMPs, and 
rejecting applicable BMPs only where other effective BMPs will serve the same purpose, or the 
BMPs would not be technically feasible, or the cost would be prohibitive.  In selecting BMPs to 
achieve the MEP standard, the following factors may be useful to consider: 
 

1. Effectiveness:  Will the BMPs address a pollutant (or pollutant source) of concern? 
2. Regulatory Compliance: Is the BMP in compliance with storm water regulations as 

well as other environmental regulations? 
3. Public Acceptance: Does the BMP have public support? 
4. Cost:  Will the cost of implementing the BMP have a reasonable relationship to he 

pollution control benefits to be achieved? 
5. Technical Feasibility: Is the BMP technically feasible considering soils, geography, 

water resources, etc? 
 
If a municipality reviews a lengthy menu of BMPs and chooses to select only a few of the least 
expensive BMPs, it is likely that MEP has not been met.  On the other hand, if a municipal 
discharger employs all applicable BMPs except those where it can show that they are not 
technically feasible in the locality, or whose cost is prohibitive, it would have met the standard.  
Where a choice may be made between two BMPs that should provide generally comparable 
effectiveness, the discharger may choose the least expensive alternative and exclude the more 
expensive BMP.  However, it would not be acceptable either to reject all BMPs that would 
address a pollutant source, or to pick a BMP base solely on cost, which would be clearly less 
effective.  In selecting BMPs the municipality must make a serious attempt to comply and 
practical solutions may not be lightly rejected.  In any case, the burden would be on the municipal 
discharger to show compliance with its permit.  After selecting a menu of BMPs, it is the 
responsibility of the discharger to ensure that all BMPs are implemented.57   
 
                                                 
57 SWRCB, 1993.  Memo Entitled Definition of Maximum Extent Practicable. 
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A definition of MEP is not provided in either the federal statute or in the federal regulations.  The 
final determination regarding whether a municipality has reduced pollutants to the MEP can only 
be made by the Regional Board or the SWRCB, and not by the municipal discharger.  While the 
Regional Board or the SWRCB ultimately define MEP, it is the responsibility of the Copermittees 
to initially propose actions that implement BMPs to reduce pollution to the MEP.  In other words, 
the Copermittees’ urban runoff management programs to be developed under the Order are the 
Copermittees’ proposals of MEP.  Their total collective and individual activities conducted 
pursuant to their urban runoff management programs become their proposal for MEP as it applies 
both to their overall effort, as well as to specific activities.  The Order provides a minimum 
framework to guide the Copermittees in meeting the MEP standard.   
 
It is the Regional Board’s responsibility to evaluate the proposed programs and specific BMPs to 
determine what constitutes MEP, using the above guidance and the court’s 1994 decision in 
NRDC v. California Department of Transportation, Federal District Court, Central District of 
California.  The federal court stated that a Copermittee must evaluate and implement BMPs 
except where (1) other effective BMPs will achieve greater or substantially similar pollution 
control benefits; (2) the BMP is not technically feasible; or (3) the cost of BMP implementation 
greatly outweighs the pollution control benefits.  In the absence of a proposal acceptable to the 
Regional Board, the Regional Board will define MEP by requiring implementation of additional 
measures by the Copermittees. 
 
The Copermittees’ continual evolution in meeting the MEP standard is expected to achieve 
compliance with water quality standards.  USEPA has consistently supported this expectation.  In 
its Interim Permitting Approach for Water Quality-Based Effluent Limitations (WQBELs) in 
Storm Water Permits, USEPA states “the interim permitting approach uses best management 
practices (BMPs) in first-round storm water permits, and expanded or better-tailored BMPs in 
subsequent permits, where necessary, to provide for attainment of water quality standards.”58  
USEPA reiterated its position in 1999, when it stated regarding the Phase II municipal storm 
water regulations that “successive iterations of the mix of BMPs and measurable goals will be 
driven by the objective of assuring maintenance of water quality standards” and “EPA anticipates 
that a permit for a regulated small MS4 operator implementing BMPs to satisfy the six minimum 
control measures will be sufficiently stringent to protect water quality, including water quality 
standards […].”59 
 
Finding D.1.b:  Although the Copermittees have generally been implementing the jurisdictional 
urban runoff management programs required pursuant to Order No. 2001-01 since February 21, 
2002, urban runoff discharges continue to cause or contribute to violations of water quality 
standards.  This Order contains new or modified requirements that are necessary to improve 
Copermittees’ efforts to reduce the discharge of pollutants in urban runoff to the MEP and 
achieve water quality standards.  Some of the new or modified requirements, such as the 
expanded Watershed Urban Runoff Management Program section, are designed to specifically 
address these high priority water quality problems.  Other new or modified requirements address 
program deficiencies that have been noted during audits, report reviews, and other Regional 
Board compliance assessment activities.   
 
Discussion:  The Copermittees are required to update and expand their urban runoff management 
programs on jurisdictional, watershed, and regional levels in order to improve their efforts to 
reduce the contribution of pollutants in urban runoff to the MEP and meet water quality 

                                                 
58 Federal Register / Vol. 61, No. 166 / August 26, 1996 / P. 43761. 
59 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68753-68754. 
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standards.  Changes to Order No. 2001-01’s requirements have been made to help ensure these 
two standards are achieved by the Copermittees.   
 
The jurisdictional requirements of the Order have been changed based on findings by the 
Regional Board during typical compliance assurance activities.  The Regional Board performed 
full jurisdictional program audits of  20 of the 21 Copermittees during the Order No. 2001-01 
permit term; it also performed detailed audits on 10 of the Copermittees’ SUSMP programs.  
Where the audits found common implementation problems, requirements have been altered to 
better ensure compliance.  In addition, the Regional Board conducted detailed reviews of every 
jurisdictional annual report submitted by the Copermittees, including provision of specific 
comments to the Copermittees where improvements were found to be needed.  Again, where 
common reporting issues were found, the Order’s requirements have been changed to rectify the 
issues.  Other changes to jurisdictional requirements were based on Regional Board inspection 
findings or receipt of complaints.60 
 
To better focus on attainment of water quality standards, the Order’s watershed requirements 
have been improved.  Addressing urban runoff management on a watershed scale focuses on 
water quality results by emphasizing the receiving waters within the watershed.  The conditions 
of the receiving waters drive management actions, which in turn focus on the water quality 
problems of the receiving waters each watershed.  Improvements to watershed requirements were 
also made to facilitate better understanding of the requirements between the Regional Board and 
Copermittees. 
 
Finally, many of the required updates to the Copermittees’ programs are based on 
recommendations found in the Copermittees’ ROWD.61 
 
Finding D.1.c:  Updated Jurisdictional Urban Runoff Management Plans (JURMPs) and 
Watershed Urban Runoff Management Plans (WURMPs), and a new Regional Urban Runoff 
Management Plan (RURMP), which describe the Copermittees’ urban runoff management 
programs in their entirety, are needed to guide the Copermittees’ urban runoff management 
efforts and aid the Copermittees in tracking urban runoff management program implementation.  
It is practicable for the Copermittees to update the JURMPs and WURMPs, and create the 
RURMP, within one year, since significant efforts to develop these programs have already 
occurred.     
 
Discussion:  While development and submittal of urban runoff management plans are not 
necessary to ensure compliance of the Copermittees’ urban runoff management programs with the 
Order, the plans do serve as useful correspondence between the Copermittees and the Regional 
Board.  The plans help organize the Copermittees’ programs and guide their implementation, 
while also providing the Regional Board with a means to track Copermittee implementation.   
 
Urban runoff management plans are not necessary for ensuring compliance with the Order 
because the Order itself contains sufficient detailed requirements to ensure that compliance with 
discharge prohibitions, receiving water limits, and the narrative standard of MEP are achieved.  
Implementation by the Copermittees of programs in compliance with the Order’s requirements, 
prohibitions, and receiving water limits is the pertinent compliance standard to be used under the 

                                                 
60 Audit reports, report reviews, and inspection reports are available for review at the Regional Board office. 
61 All significant changes made to the Order’s requirements are described and explained in detail in Fact Sheet section 
X. 
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Order, as opposed to assessing compliance by reviewing the Copermittees’ implementation of 
their plans alone.   
 
Rather than being substantive components of the Order itself, the Copermittees’ urban runoff 
management plans are simply descriptions of their urban runoff management programs required 
under the Order.  These plans serve as procedural correspondence which guides program 
implementation and aids the Copermittees and Regional Board in tracking implementation of the 
programs.  In this manner, the plans are not functional equivalents of the Order.  For these 
reasons, the Copermittees’ urban runoff management plans need not be an enforceable part of the 
Order. 
 
The Copermittees’ plans and programs can be updated within one year because much of their 
plans and programs are already in existence.  In fact, many parts of their plans and programs have 
been in place for 15 years.62  Moreover, the adoption of Order No. 2001-01 required a larger scale 
reorganization of the Copermittees’ programs than Order No. R9-2007-0001, but also allowed 
one year for program updates.  The Copermittees were able to meet the time schedule required 
under Order No. 2001-01. 
 
Finding D.1.d:  Pollutants can be effectively reduced in urban runoff by the application of a 
combination of pollution prevention, source control, and treatment control BMPs.  Pollution 
prevention is the reduction or elimination of pollutant generation at its source and is the best “first 
line of defense”.  Source control BMPs (both structural and non-structural) minimize the contact 
between pollutants and flows (e.g., rerouting run-on around pollutant sources or keeping 
pollutants on-site and out of receiving waters).  Treatment control BMPs remove pollutants from 
urban runoff.  
 
Discussion:  The SWRCB finds in its Order WQ 98-01 that BMPs are effective in reducing 
pollutants in urban runoff, stating that “implementation of BMPs [is] generally the most 
appropriate form of effluent limitations when designed to satisfy technology requirements, 
including reduction of pollutants to the maximum extent practicable.”  A SWRCB TAC further 
supports this finding by recommending “that nonpoint source pollution control can be 
accomplished most effectively by giving priority to [BMPs] in the following order: 
 
1. Pollution Prevention – implementation of practices that use or promote pollution free 

alternatives; 
2. Source Control – implementation of control measures that focus on preventing or 

minimizing urban runoff from contacting pollution sources; 
3. Treatment Control – implementation of practices that require treatment of polluted runoff 

either onsite or offsite.”63 
 
Pollution prevention, the reduction or elimination of pollutant generation at its source, is an 
essential aspect of BMP implementation.  By limiting the generation of pollutants by urban 
activities, less pollutants are available to be washed from urban areas, resulting in reduced 
pollutant loads in storm water discharges from these areas.  In addition, there is no need to control 
or treat pollutants that are not initially generated.  Furthermore, pollution prevention BMPs are 

                                                 
62 Regional Board, 2000.  Comparison Between the Requirements of Tentative Order 2001-01, the Federal NPDES 
Storm Water Regulations, the Existing San Diego Municipal Storm Water Permit (Order 90-42), and Previous Drafts of 
the San Diego Municipal Storm Water Permit. 
63 SWRCB, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations.  Nonpoint Source 
Management Program.   
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generally more cost effective than removal of pollutants by treatment facilities or cleanup of 
contaminated media.64 
 
In the Pollution Prevention Act of 1990, Congress established a national policy that emphasizes 
pollution prevention over control and treatment.  CWC section 13263.3(a) also supports pollution 
prevention, stating “The Legislature finds and declares that pollution prevention should be the 
first step in a hierarchy for reducing pollution and managing wastes, and to achieve 
environmental stewardship for society.  The Legislature also finds and declares that pollution 
prevention is necessary to support the federal goal of zero discharge of pollutants into navigable 
waters.”  Finally, the Basin Plan also supports this finding by stating “To eliminate pollutants in 
storm water, one can either clean it up by removing pollutants or prevent it from becoming 
polluted in the first place.  Because of the overwhelming volume of storm water and the 
enormous costs associated with pollutant removal, pollution prevention is the only approach that 
makes sense.”65 
 
USEPA also supports the utilization of a combination of BMPs to address pollutants in urban 
runoff. For example, USEPA has found there has been success in addressing illicit discharge related 
problems through BMP initiatives like storm drain stenciling and recycling programs, including 
household hazardous waste special collection days.66  Structural BMP performance data has also 
been compiled and summarized by USEPA.67  This data indicates that structural BMPs can be 
effective in reducing pollutants in urban runoff discharges. The summary provides the performance 
ranges of various types of structural BMPs for removing suspended solids, nutrients, pathogens, 
and metals from storm water flows.  These pollutants are in general pollutants of concern in storm 
water in the San Diego Region.  For suspended solids, the least effective structural BMP type was 
found to remove 30-65% of the pollutant load, while the most effective was found to remove 65-
100% of the pollutant load. For nutrients, the least effective structural BMP type was found to 
remove 15-45% of the pollutant load, while the most effective was found to remove 65-100% of 
the pollutant load. For pathogens, the least effective structural BMP type was found to remove 
<30% of the pollutant load, while the most effective was found to remove 65-100% of the 
pollutant load. For metals, the least effective structural BMP type was found to remove 15-45% 
of the pollutant load, while the most effective was found to remove 65-100% of the pollutant 
load. 
 
Finding D.1.e:  Urban runoff needs to be addressed during the three major phases of 
development (planning, construction, and use) in order to reduce the discharge of pollutants to the 
MEP and protect receiving waters.  Development which is not guided by water quality planning 
policies and principles can unnecessarily result in increased pollutant load discharges, flow rates, 
and flow durations which can impact receiving water beneficial uses.  Construction sites without 
adequate BMP implementation result in sediment runoff rates which greatly exceed natural 
erosion rates of undisturbed lands, causing siltation and impairment of receiving waters.  Existing 
development generates substantial pollutant loads which are discharged in urban runoff to 
receiving waters.     
 
Discussion:  MS4 permits are issued to municipalities because of their land use authority.  The 
ultimate responsibility for the pollutant discharges, increased runoff, and inevitable long-term 
                                                 
64 Schueler, T.R.., 2000. Center for Watershed Protection.  Assessing the Potential for Urban Watershed Restoration, 
Article 142. 
65 Regional Board, 1994.  Water Quality Control Plan, San Diego Basin, Region 9. 
66 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System-Regulations for 
Revision of the Water Pollution Control Program Addressing Storm Water Discharges. 64 FR 68728. 
67 USEPA, 1999. Preliminary Data Summary of Urban Storm Water Best Management Practices. EPA 821-R-99-012. 
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water quality degradation that results from urbanization lies with local governments.  This 
responsibility is based on the fact that it is the local governments that have authorized the 
urbanization (i.e., conversion of natural pervious ground cover to impervious urban surfaces) and 
the land uses that generate the pollutants and runoff.  Furthermore, the MS4 through which the 
pollutants and increased flows are conveyed, and ultimately discharged into natural receiving 
waters, are owned and operated by the same local governments.  In summary, the Copermittees 
under the Order are responsible for discharges into and out of their MS4s because (1) they own 
and operate the MS4; and (2) they have the legal authority that authorizes the very development 
and land uses with generate the pollutants and increased flows in the first place.   
 
For example, since grading cannot commence prior to the issuance of a local grading permit, the 
Copermittees have a built-in mechanism to ensure that all grading activities are protective of 
receiving water quality.  The Copermittee has the authority to withhold issuance of the grading 
permit until the project proponent has demonstrated to the satisfaction of the Copermittee that the 
project will not violate their ordinances or cause the Copermittee to be in violation of its MS4 
permit.  Since the Copermittee will ultimately be held responsible for any discharges from the 
grading project by the Regional Board, the Copermittee will want to use its own permitting 
authority to ensure that whatever measures the Copermittee deems necessary to protect discharges 
into its MS4 are in fact taken by the project proponent. 
 
The Order holds the local government accountable for this direct link between its land use 
decisions and water quality degradation.  The Order recognizes that each of the three major stages 
in the urbanization process (development planning, construction, and the use or operational stage) 
are controlled by and must be authorized by the local government.  Accordingly, this permit 
requires the local government to implement, or require others to implement, appropriate best 
management practices to reduce pollutant discharges and increased flow during each of the three 
stages of urbanization. 
 
Including plans for BMP implementation during the design phase of new development and 
redevelopment offers the most cost effective strategy to reduce urban runoff pollutant loads to 
surface waters.68  The Phase II regulations for small municipalities reflect the necessity of 
addressing urban runoff during the early planning phase. Due to the greater water quality concerns 
generally experienced by larger municipalities, Phase II requirements for small municipalities are 
also applicable to larger municipalities such as the Copermittees. The Phase II regulations direct 
municipalities to develop, implement, and enforce a program to address storm water runoff from 
new development and redevelopment projects that disturb greater than or equal to one acre, 
including projects less than one acre that are part of a larger common plan of development or sale.  
The program must ensure that controls are in place that would prevent or minimize water quality 
impacts.  This includes developing and implementing strategies which include a combination of 
structural and/or non-structural BMPs appropriate to the locality.  The program must also ensure the 
adequate long-term operation and maintenance of BMPs.69 USEPA expands on the Phase II 
regulations for urban development when it recommends that Copermittees: 

 
“Adopt a planning process that identifies the municipality’s program goals (e.g., minimize 
water quality impacts resulting from post-construction runoff from new development and 
redevelopment), implementation strategies (e.g., adopt a combination of structural and/or non-
structural BMPs), operation and maintenance policies and procedures, and enforcement 

                                                 
68 USEPA, 2000. Storm Water Phase II Compliance Assistance Guide. EPA 833-R-00-002.  
69 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System-Regulations for 
Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 64 FR 68845. 
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procedures.  In developing your program, you should consider assessing existing ordinances, 
policies, programs and studies that address storm water runoff quality.”   

 
Management of urban runoff during the construction phase is also essential.  USEPA explains in the 
preamble to the Phase II regulations that storm water discharges generated during construction 
activities can cause an array of physical, chemical, and biological water quality impacts.  
Specifically, the biological, chemical and physical integrity of the waters may become severely 
compromised due to runoff from construction sites.  Fine sediment from construction sites can 
adversely affect aquatic ecosystems by reducing light penetration, impeding sight-feeding, 
smothering benthic organisms, abrading gills and other sensitive structures, reducing habitat by 
clogging interstitial spaces within the streambed, and reducing intergravel dissolved oxygen by 
reducing the permeability of the bed material.  Water quality impairment also results, in part, 
because a number of pollutants are preferentially absorbed onto mineral or organic particles found 
in fine sediment.  The interconnected process of erosion (detachment of the soil particles), sediment 
transport, and delivery is the primary pathway for introducing key pollutants, such as nutrients, 
metals, and organic compounds into aquatic systems.70 
 
Finally, urban runoff from existing development must be addressed.  The Copermittees’ 
monitoring data exhibits that significant water quality problems exist in receiving waters which 
receive urban runoff from areas with extensive existing development, such as Chollas Creek.71  
Source identification, BMP requirements, inspections, and enforcement are all important 
measures which can be implemented to address urban runoff from existing development.  USEPA 
supports inspections and enforcement by municipalities when it states “Effective inspection and 
enforcement requires […] penalties to deter infractions and intervention by the municipal 
authority to correct violations.  Enforcement mechanisms […] also must be described.”72 
 
Finding D.1.f:  Annual reporting requirements included in this Order are necessary to meet 
federal requirements and to evaluate the effectiveness and compliance of the Copermittees’ 
programs.   
 
Discussion:  The annual reporting requirements are consistent with federal NPDES regulation 40 
CFR 122.41, which states: 
  

“The operator of a large or medium municipal separate storm sewer system of a municipal 
separate storm sewer system that has been designated by the Director under section 
122.26(a)(1)(v) of this part must submit an annual report by the anniversary of the date of the 
issuance of the permit for such a system.  The report shall include: (1) The status of 
implementing the components of the storm water management program that are established 
as permit conditions; (2) Proposed changes to the storm water management program that are 
established as permit condition,  Such proposed changes shall be consistent with § 
122.26(d)(2)iii) of this part; (3) Revisions, if necessary, to the assessment of controls and the 
fiscal analysis reported in the permit application under § 122.26(d)(2)iv) and (d)(2)(v) of this 
part; (4) A summary of data, including monitoring data, that is accumulated throughout the 
reporting year; (5) Annual expenditures and budget for year following each annual report; (6) 
A summary describing the number and nature of enforcement actions,. Inspections, and 

                                                 
70 Ibid., 64 FR 68728.  
71 County of San Diego, 2005.  San Diego County Municipal Copermittees 2004-2005 Urban Runoff Monitoring.  
Table 11-7. 
72 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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public education programs; and (7) Identification of water quality improvements or 
degradation.” 

 
CWC section 13267 provides that “the regional board may require that any person who has 
discharged […] shall furnish, under penalty of perjury, technical or monitoring reports which the 
regional board requires.”   
 
The Regional Board must assess the reports to ensure that the Copermittees’ programs are 
adequate to assess and address water quality.  The reporting requirements can also be useful tools 
for the Copermittees to review, update, or revise their programs.  Areas or issues which have 
received insufficient efforts can also be identified and improved upon. 
 
Finding D.2.a:  The SUSMP requirements contained in this Order are consistent with Order WQ-
2000-11 adopted by the SWRCB on October 5, 2000.  In the precedential order, the SWRCB 
found that the design standards, which essentially require that urban runoff generated by 85 
percent of storm events from specific development categories be infiltrated or treated, reflect the 
MEP standard.  The order also found that the SUSMP requirements are appropriately applied to 
the majority of the Priority Development Project categories contained in Section D.1 of this 
Order.  The SWRCB also gave Regional Water Quality Control Boards the discretion to include 
additional categories and locations, such as retail gasoline outlets (RGOs), in future SUSMPs.   
 
Discussion:  The post-construction requirements and design standards contained in the SUSMP 
section of Order No. R9-2007-0001 constitute MEP and are consistent SWRCB guidance, court 
decisions, and Regional Board requirements.  The SWRCB and Regional Boards have made 
several recent decisions in regards to inclusion of SUSMP requirements in MS4 permits.  In a 
precedential decision, SWRCB WQ Order No. 2000-11, the SWRCB found that the SUSMP 
provisions constitute MEP for addressing pollutant discharges resulting from Priority 
Development Projects.  The provisions of the SUSMP section of the Order are also consistent 
with those previously issued by the Regional Board for Orange County (Order No. R9-2002-
0001) and San Diego County (Order No. 2001-01), as well as requirements in the Los Angeles 
County MS4 permit (Order No. R4-2001-182).  In SWRCB Order WQ 2001-15, the SWRCB 
reaffirmed that SUSMP requirements constitute MEP.  Moreover, the SUSMP requirements of 
the San Diego County MS4 permit  (Order No. 2001-01) were upheld when the California State 
Supreme Court declined to hear the matter on appeal. 
 
Finding D.2.b:  Controlling urban runoff pollution before it enters the MS4 through the use of a 
combination of onsite source control BMPs augmented with treatment control BMPs is important 
for the following reasons:  (1) Many end-of-pipe BMPs (such as diversion to the sanitary sewer) 
are typically ineffective during significant storm events.  Whereas, onsite source control BMPs 
can be applied during all runoff conditions; (2) End-of-pipe BMPs are often incapable of 
capturing and treating the wide range of pollutants which can be generated on a sub-watershed 
scale; (3) End-of-pipe BMPs are more effective when used as polishing BMPs, rather than the 
sole BMP to be implemented; (4) End-of-pipe BMPs do not protect the quality or beneficial uses 
of receiving waters between the source and the BMP; and (5) Offsite end-of-pipe BMPs do not 
aid in the effort to educate the public regarding sources of pollution and their prevention.  
 
Discussion:  Many end-of-pipe BMPs are designed for low flow conditions because their end-of-
pipe location prevents them from being designed for large storm events.  This results in the end-
of-pipe BMPs being overwhelmed, bypassed, or ineffective during larger storm events more 
frequently than onsite BMPs designed for larger storms.  BMPs are also frequently most effective 
for a particular type of pollutant (such as sediment).  Such BMPs may be appropriate for small 
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sites with a limited suite of pollutants generated; however, end-of-pipe BMPs must typically be 
able to address a wide range of pollutants generated by a sub-watershed, limiting their 
effectiveness.  Moreover, the location of some end-of-pipe BMPs allow for untreated pollutants 
to be discharged to and degrade receiving waters prior to their reaching the BMPs.  This fails to 
protect receiving waters, which is the purpose of BMP implementation.  Moreover, opportunities 
to educate the public regarding urban runoff pollution can be lost when end-of-pipe BMPs are 
located away from pollutant sources and out of sight.  Onsite BMPs can lead to a better 
understanding of urban runoff issues since they demonstrate urban runoff processes.        
 
Finding D.2.c:  Use of site design BMPs at new development projects can be an effective means 
for minimizing the impact of urban runoff discharges from the development projects on receiving 
waters.  Site design BMPs help preserve and restore the natural hydrologic cycle of the site, 
allowing for filtration and infiltration which can greatly reduce the volume, peak flow rate, 
velocity, and pollutant loads of urban runoff.   
 
Discussion:  The use of site design BMPs helps reduce the amount of impervious area associated 
with urbanization and allows storm water to infiltrate into the soil.  Natural vegetation and soil 
filters urban runoff and reduces the volume and pollutant loads of storm water.  Studies have 
revealed that the level of imperviousness resulting from urbanization is strongly correlated with 
the water quality impairment of nearby receiving waters.73  In many cases the impacts on 
receiving waters due to changes in hydrology can be more significant than those attributable to 
the contaminants found in storm water discharges.74  These impacts include stream bank erosion 
(increased sediment load and subsequent deposition), benthic habitat degradation, and decreased 
diversity of macroinvertebrates. 
 
The Order include requirements for developments to include  site design BMPs that mimic or 
replicate the  natural hydrologic cycle.  Open space designs which maximize pervious surfaces and 
retention of “natural” drainages have been found to reduce both the costs of development and 
pollutant export.75  Moreover, USEPA finds including plans for a “natural” site design and BMP 
implementation during the design phase of new development and redevelopment offers the most 
cost effective strategy to reduce pollutant loads to surface waters.76  In a review of the 
Copermittees’ SUSMP programs, Tetra Tech found that many SUSMP projects were not including 
this effective BMP in their plans.77 
 
Finding D.2.d:  RGOs are significant sources of pollutants in urban runoff.  RGOs are points of 
convergence for motor vehicles for automotive related services such as repair, refueling, tire 
inflation, and radiator fill-up and consequently produce significantly higher loadings of 
hydrocarbons and trace metals (including copper and zinc) than other urban areas.  To meet MEP, 
source control and treatment control BMPs are needed at RGOs that meet the following criteria: 
(a) 5,000 square feet or more, or (b) a projected Average Daily Traffic (ADT) of 100 or more 
vehicles per day.  These are appropriate thresholds since vehicular development size and volume 
of traffic are good indicators of potential impacts of urban runoff from RGOs on receiving waters.   
 

                                                 
73 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System – Regulations 
for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 
74 Ibid. 
75 Center for Watershed Protection, 2000.  “The Benefits of Better Site Design in Residential Subdivisions.”  
Watershed Protection Techniques.  Vol. 3. No. 2. 
76 USEPA, 1999.  40 CFR Parts 9, 122, 123, and 124 National Pollutant Discharge Elimination System – Regulations 
for Revision of the Water Pollution Control Program Addressing Storm Water Discharges; Final Rule. 
77 Tetra Tech, 2005. San Diego Urban Storm Water Mitigation Plan Program Evaluation Report. Pages 4-5. 
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Discussion:  RGOs are included in the Order as a Priority Development Project category because 
RGOs are points of confluence for motor vehicles for automotive related services such as repair, 
refueling, tire inflation, and radiator fill-up.  RGOs consequently produce significantly greater 
loadings of hydrocarbons and trace metals (including copper and zinc) than other urban areas.  To 
meet MEP, source control and structural treatment BMPs are needed at RGOs that meet the 
following criteria: (a) 5,000 square feet or more or (b) a  ADT of 100 or more vehicles per day.  
These are appropriate thresholds since vehicular development size and volume of traffic are good 
indicators of potential impacts of urban runoff from RGOs on receiving waters.   
 
This finding has been added to satisfy SWRCB WQ Order No. 2000-11’s requirements for 
including RGOs as a Priority Development Category.  Order No. 2000-11 acknowledged that a 
threshold (size, average daily traffic, etc.) appropriate to trigger SUSMP requirements should be 
developed for RGOs and that specific findings regarding RGOs should be included in MS4 
permits to justify the requirement.78  Additional detail to support the inclusion of RGOs can be 
found in Fact Sheet Section VIII.F.  
 
Finding D.2.f:  If not properly designed or maintained, certain BMPs implemented or required by 
municipalities for urban runoff management may create a habitat for vectors (e.g. mosquitoes and 
rodents).  However, proper BMP design which avoids standing water can prevent the creation of 
vector habitat.  Nuisances and public health impacts resulting from vector breeding can be 
prevented with close collaboration and cooperative effort between municipalities, local vector 
control agencies, and the State Department of Health Services during the development and 
implementation of urban runoff management programs.   
 
Discussion:  The implementation of certain structural BMPs or other urban runoff treatment 
systems can result in significant vector problems in the form of increased breeding or harborage 
habitat for mosquitoes, rodents or other potentially disease transmitting organisms.  The 
implementation of BMPs that retain water may provide breeding habitat for a variety of mosquito 
species, some of which have the potential to transmit diseases such as Western Equine 
Encephalitis, St. Louis Encephalomyelitis, and malaria. Recent BMP implementation studies by 
Caltrans79 in District 7 and District 11 have demonstrated mosquito breeding associated with 
some types of BMPs. The Caltrans BMP Retrofit Pilot study cited lack of maintenance and 
improper design as factors contributing to mosquito production.  However, a Watershed 
Protection Techniques article80 describes management techniques for selecting, designing, and 
maintaining structural treatment BMPs to minimize mosquito production.  State and local urban 
runoff management programs that include structural BMPs with the potential to retain water have 
been implemented in Florida and the Chesapeake Bay region without resulting in significant 
public health threats from mosquitoes or other vectors.81   
 
Finding D.3.a:  In accordance with federal NPDES regulations, and to ensure the most effective 
oversight of industrial and construction site discharges, discharges of runoff from industrial and 
construction sites are subject to dual (state and local) storm water regulation.  Under this dual 
system, the Regional Board is responsible for enforcing the General Construction Activities 
Storm Water Permit, SWRCB Order 97-03 DWQ, NPDES No. CAS000001 (General 
Construction Permit) and the General Industrial Activities Storm Water Permit, SWRCB Order 
                                                 
78 SWRCB, 2000.  Order WQ 2000-11.   
79 Caltrans, 2000. BMP Retrofit Pilot Studies: A Preliminary Assessment of Vector Production. 
80 Watershed Protection Techniques, 1995.  Mosquitoes in Constructed Wetlands: A Management Bugaboo? 1(4):203-
207. 
81 Shaver, E. and R. Baldwin , 1995. Sand Filter Design for Water Quality Treatment in Herricks, E., Ed. Stormwater 
Runoff and Receiving Systems: Impact, Monitoring, and Assessment, CRC Lewis Publishers, New York, NY. 
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99-08 DWQ, NPDES No. CAS000002 (General Industrial Permit), and each municipal 
Copermittee is responsible for enforcing its local permits, plans, and ordinances, which may 
require the implementation of additional BMPs than required under the statewide general permits.  
 
Discussion:  USEPA finds the control of pollutant discharges from industry and construction so 
important to receiving water quality that it has established a double system of regulation over 
industrial and construction sites.  This double system of regulation consists of two parallel 
regulatory systems with the same common objective:  to keep pollutants from industrial and 
construction sites out of the MS4.  In this double system of regulation for runoff from industrial 
and construction sites, local governments must enforce their legal authorities (i.e., local 
ordinances and permits) while the Regional Board must enforce its legal authority (i.e., statewide 
general industrial and construction storm water permits). These two regulatory systems are 
designed to complement and support each other. Municipalities are not required to enforce 
Regional Board and SWRCB permits; however, they are required to enforce their ordinances and 
permits.  The Federal regulations are clear that municipalities have responsibility to address 
runoff from industrial and construction sites which enters their MS4s.   
 
Municipalities have this responsibility because they have the authority to issue land use and 
development permits.  Since municipalities are the lead permitting authority for industrial land 
use and construction activities, they are also the lead for enforcement regarding runoff discharges 
from these sites.  For sites where the municipality is the lead permitting authority, the Regional 
Board will work with the municipality and provide support where needed.  The Regional Board 
will assist municipalities in enforcement against non-compliant sites after the municipality has 
exhibited a good faith effort to bring the site into compliance.   
 
According to USEPA, the storm water regulations envision that NPDES permitting authorities 
and municipal operators will cooperate to develop programs to monitor and control pollutants in 
storm water discharges from industrial facilities.82  USEPA discusses the “dual regulation” of 
construction sites in its Storm Water Phase II Compliance Assistance Guide,83 which states “Even 
though all construction sites that disturb more than one acre are covered nationally by an NPDES 
storm water permit, the construction site runoff control minimum measure […] is needed to 
induce more localized site regulation and enforcement efforts, and to enable operators […] to 
more effectively control construction site discharges into their MS4s.”  While the Storm Water 
Phase II Compliance Assistance Guide applies to small municipalities, it is applicable to the 
Copermittees, because they are similar in size and have the potential to discharge similar 
pollutant types as Phase II municipalities.   
 
Finding D.3.b:  Identification of sources of pollutants in urban runoff (such as municipal areas 
and activities, industrial and commercial sites/sources, construction sites, and residential areas), 
development and implementation of BMPs to address those sources, and updating ordinances and 
approval processes are necessary for the Copermittees to ensure that discharges of pollutants into 
and from its MS4 are reduced to the MEP.  Inspections and other compliance verification 
methods are needed to ensure minimum BMPs are implemented.  Inspections are especially 
important at high risk areas for pollutant discharges. 
 
Discussion:  Source identification is necessary to characterize the nature and extent of pollutants 
in discharges and to develop appropriate BMPs.  It is the first step in a targeted approach to urban 

                                                 
82 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
83 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  EPA 833-R-00-002. 
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runoff management.  Source identification helps identify the location of potential sources of 
pollutants in urban runoff.  Pollutants found to be present in receiving waters can then be traced 
to the sites which frequently generate such pollutants.  In this manner an inventories of sources 
can help in targeting inspections, monitoring, and potential enforcement.  This allows for limited 
inspection, monitoring, and enforcement time to be most effective.  USEPA supports source 
identification as a concept when it recommends construction, municipal, and industrial source 
identification in guidance and the federal regulations.8485   
 
The development of BMPs for identified sources will help ensure that appropriate, consistent 
controls are implemented at all types of urban development and areas.  Copermittees must reduce 
the discharge of pollutants in urban runoff to the maximum extent practicable.  To achieve this 
level of pollutant reduction, BMPs must be implemented.  Designation of minimum BMPs helps 
ensure that appropriate BMPs are implemented for various sources.  These minimum BMPs also 
serve as guidance as to the level of water quality protection required.  USEPA requires 
development and implementation of BMPs for construction, municipal, commercial, industrial, 
and residential sources at 40 CFR 122.26(d)(2)(iv)(A-D). 
 
Updating ordinances and approval processes is necessary in order for the Copermittees to control 
discharges to their MS4s.  USEPA supports updating ordinances and approval processes when it 
states “A crucial requirement of the NPDES storm water regulation is that a municipality must 
demonstrate that it has adequate legal authority to control the contribution of pollutants in storm 
water discharged to its MS4. […]  In order to have an effective municipal storm water 
management program, a municipality must have adequate legal authority to control the 
contribution of pollutants to the MS4. […] ‘Control,’ in this context, means not only to require 
disclosure of information, but also to limit, discourage, or terminate a storm water discharge to 
the MS4.”86 
 
Inspections provide a necessary means for the Copermittees to evaluate compliance of pollutant 
sources with their municipal ordinances and minimum BMP requirements.  USEPA supports 
inspections when it recommends inspections of construction, municipal, and industrial sources.87  
Inspection of high risk sources are especially important because of the ability of frequent 
inspections to help ensure compliance, thereby reducing the risk associated with such sources.  
USEPA suggests that inspections can improve compliance when it states “Effective inspection 
and enforcement requires […] penalties to deter infractions and intervention by the municipal 
authority to correct violations.”88   
 
Finding D.3.c:  Historic and current development makes use of natural drainage patterns and 
features as conveyances for urban runoff.  Urban streams used in this manner are part of the 
municipalities MS4 regardless of whether they are natural, man-made, or partially modified 
features.  In these cases, the urban stream is both an MS4 and receiving water.   
 
Discussion:  A MS4 is defined in the federal regulations as a conveyance or system of 
conveyances (including roads with drainage systems, municipal streets, catch basins, curbs, 
                                                 
84 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
85 40 CFR 122.26(d)(2)(ii) 
86 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
87 Ibid. 
88 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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gutters, ditches, man-made channels, or storm drains), owned or operated by a Copermittee, and 
designed or used for collecting or conveying urban runoff.89  Natural drainage patterns and urban 
streams are frequently used by municipalities to collect and convey urban runoff away from 
development within their jurisdiction.  Therefore, the Regional Board considers natural drainages 
that are used for conveyances of urban runoff, regardless of whether or not they’ve been altered 
by the municipality, as both part of the MS4s and as receiving waters.  To clarify, an unaltered 
natural drainage, which receives runoff from a point source (channeled by a Copermittee to drain 
an area within their jurisdiction), which then conveys the runoff to an altered natural drainage or a 
man-made MS4, is both an MS4 and a receiving water.90 
 
Finding D.3.d:  As operators of the MS4s, the Copermittees cannot passively receive and 
discharge pollutants from third parties.  By providing free and open access to an MS4 that 
conveys discharges to waters of the U.S., the operator essentially accepts responsibility for 
discharges into the MS4 that it does not prohibit or control.  These discharges may cause or 
contribute to a condition of contamination or a violation of water quality standards.  
 
Discussion:  CWA section 402(p) requires operators of MS4s to prohibit non-storm water 
discharges into their MS4s.  This is necessary because pollutants which enter the MS4 generally 
are conveyed through the MS4 to be eventually discharged into receiving waters.  If a 
municipality does not prohibit non-storm water discharges, it is providing the pathway (its MS4) 
which enables pollutants to reach receiving waters.  Since the municipality’s storm water 
management service can result in pollutant discharges to receiving waters, the municipality must 
accept responsibility for the water quality consequences resulting from this service. Furthermore, 
third party discharges can cause a municipality to be out of compliance with its permit.  Since 
pollutants from third parties which enter the MS4 will eventually be discharged from the MS4 to 
receiving waters, the third party discharges can result in a situation of municipality non-
compliance if the discharges lead to an exceedance of water quality standards. For these reasons, 
each Copermittee must prohibit and/or control discharges from third parties to its MS4.  USEPA 
supports this concept when it states “the operators of regulated small MS4s cannot passively 
receive and discharge pollutants from third parties” and “the operator of a small MS4 that does 
not prohibit and/or control discharges into its system essentially accepts ‘title’ for those 
discharges.  At a minimum, by providing free and open access to the MS4s that convey 
discharges to the waters of the United States, the municipal storm sewer system enables water 
quality impairment by third parties.”91 
 
Finding D.3.e:  Waste and pollutants which are deposited and accumulate in the MS4 drainage 
structures will be discharged from these structures to waters of the U.S. unless they are removed 
or treated.  These discharges may cause or contribute to, or threaten to cause or contribute to, a 
condition of pollution in receiving waters.  For this reason, pollutant discharges into the MS4s 
must be reduced to the MEP unless treatment within the MS4 occurs.  
 
Discussion:  When rain falls and drains urban freeways, industries, construction sites, and 
neighborhoods it picks up a multitude of pollutants.  Gravity flow transports the pollutants to the 
MS4.  Illicit discharges and connections also contribute a significant amount of pollutants to 
MS4s.  MS4s are commonly designed to convey their contents as quickly as possible.  Due to the 
                                                 
89 USEPA, 2000.  EPA Administered Permit Programs: The National Pollutant Discharge Elimination System.  Code of 
Federal Regulations, Vol. 40, Part 122.   
90 Regional Board, 2001.  Response in Opposition to Petitions for Review of California Regional Water Quality 
Control Board San Diego Region Order No. 2001-01 – NPDES Permit No. CAS0108758 (San Diego Municipal Storm 
Water Permit). 
91 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68765-68766. 
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resulting typically high flow rates within the concrete conveyance systems of MS4s, pollutants 
which enter or are deposited in the MS4 and not removed are generally flushed unimpeded 
through the MS4 to waters of the United States.  Since treatment generally does not occur within 
the MS4, in such cases reduction of pollutants to the MEP must occur prior to discharges entering 
the MS4. 
 
The importance of this concept is supported by the tons of  wastes/pollutants that have been 
removed from the Copermittees’ MS4s as reported in their ROWD.92  Moreover, these pollutants 
will be discharged into receiving waters unless an effective MS4 and structural treatment BMP 
maintenance program is implemented by the Copermittees.  The requirement for Copermittees to 
conduct a MS4 maintenance program is specifically directed in both the Phase I and Phase II 
storm water regulations.  Regarding MS4 cleaning, USEPA states “The removal of sediment, 
decaying debris, and highly polluted water from catch basins has aesthetic and water quality 
benefits, including reducing foul odors, reducing suspended solids, and reducing the load of 
oxygen-demanding substances that reach receiving waters.”93  It goes on to say, “Catch basin 
cleaning is an efficient and cost-effective method for preventing the transport of sediment and 
pollutants to receiving water bodies.”  USEPA also finds that “Lack of maintenance often limits 
the effectiveness of storm water structural controls such as detention/retention basins and 
infiltration devices. […]  The proposed program should provide for maintenance logs and identify 
specific maintenance activities for each class of control, such as removing sediment from 
retention ponds every five years, cleaning catch basins annually, and removing litter from 
channels twice a year.”94   
 
Finding D.3.f:  Enforcement of local urban runoff related ordinances, permits, and plans is an 
essential component of every urban runoff management program and is specifically required in 
the federal storm water regulations and this Order.  Each Copermittee is individually responsible 
for adoption and enforcement of ordinances and/or policies, implementation of identified control 
measures/BMPs needed to prevent or reduce pollutants in storm water runoff, and for the 
allocation of funds for the capital, operation and maintenance, administrative, and enforcement 
expenditures necessary to implement and enforce such control measures/BMPs under its 
jurisdiction.   
 
Discussion:  The Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A – D) are clear in 
placing responsibility on municipalities for control of urban runoff from third party activities and 
land uses to their MS4.95  In order for municipalities to assume this responsibility, they must 
implement ordinances, permits, and plans addressing urban runoff from third parties.  
Assessments for compliance with their ordinances, permits, and plans are essential for a 
municipality to ensure that third parties are not causing the municipality to be in violation of its 
municipal storm water permit.  When conditions of non-compliance are determined, enforcement 
is necessary to ensure that violations of municipality ordinances and permits are corrected.  When 
the Copermittees determine a violation of its storm water ordinance, it must pursue correction of 
the violation.  Without enforcement, third parties do not have incentive to correct violations.  
USEPA supports enforcement by municipalities when it states “Effective inspection and 

                                                 
92 San Diego County Copermittees, 2005. Report of Waste Discharge. Pages 32-33. 
93 USEPA, 1999.  Storm Water O&M Fact Sheet, Catch Basin Cleaning.  EPA 832-F-99-011. 
94 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
95 USEPA, 2000.  EPA Administered Permit Programs: The National Pollutant Discharge Elimination System.  Code of 
Federal Regulations, Vol. 40, Part 122.   
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enforcement requires […] penalties to deter infractions and intervention by the municipal 
authority to correct violations.  Enforcement mechanisms […] also must be described.”96   
 
Finding D.3.g:  Education is an important aspect of every effective urban runoff management 
program and the basis for changes in behavior at a societal level.  Education of municipal 
planning, inspection, and maintenance department staffs is especially critical to ensure that in-
house staffs understand how their activities impact water quality, how to accomplish their jobs 
while protecting water quality, and their specific roles and responsibilities for compliance with 
this Order.  Public education, designed to target various urban land users and other audiences, is 
also essential to inform the public of how individual actions impact receiving water quality and 
how these impacts can be minimized.   
 
Discussion:  Education is a critical BMP and an important aspect of the urban runoff 
management programs.  USEPA finds that “An informed and knowledgeable community is 
critical to the success of a storm water management program since it helps ensure the following:  
Greater support for the program as the public gains a greater understanding of the reasons why it 
is necessary and important [and] greater compliance with the program as the public becomes 
aware of the personal responsibilities expected of them and others in the community, including 
the individual actions they can take to protect or improve the quality of area waters.”97 
 
Regarding target audiences, USEPA also states “The public education program should use a mix 
of appropriate local strategies to address the viewpoints and concerns of a variety of audiences 
and communities, including minority and disadvantaged communities, as well as children.”   
 
Finding D.3.h:  Public participation during the development of urban runoff management 
programs is necessary to ensure that all stakeholder interests and a variety of creative solutions 
are considered.  
 
Discussion:  This finding is supported by the Phase II Storm Water Regulations, which state “early 
and frequent public involvement can shorten implementation schedules and broaden public support 
for a program.”  USEPA goes on to explain, “public participation is likely to ensure a more 
successful storm water program by providing valuable expertise and a conduit to other programs 
and governments.”98 
 
Finding D.4.a:  Since urban runoff does not recognize political boundaries, watershed-based 
urban runoff management can greatly enhance the protection of receiving waters within a 
watershed.  Such management provides a means to focus on the most important water quality 
problems in each watershed.  By focusing on the most important water quality problems, 
watershed efforts can maximize protection of beneficial use in an efficient manner.  Watershed 
management of urban runoff does not require Copermittees to expend resources outside of their 
jurisdictions.  Watershed management requires the Copermittees within a watershed to develop a 
watershed-based management strategy, which can then be implemented on a jurisdictional basis. 
 
Discussion:  In recent years, addressing water quality issues from a watershed perspective has 
increasingly gained attention.  Regarding watershed-based permitting, the USEPA Watershed-
Based NPDES Permitting Policy Statement issued on Jan. 7, 2004 states the following: 

                                                 
96 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA/833-B-92-002. 
97 USEPA, 2000.  Storm Water Phase II Compliance Assistance Guide.  EPA 833-R-00-002. 
98 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68755. 

0040368



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

38 

 
USEPA continues to support a holistic watershed approach to water quality management. The 
process for developing and issuing NPDES permits on a watershed basis is an important tool 
in water quality management. USEPA believes that developing and issuing NPDES permits 
on a watershed basis can benefit all watershed stakeholders, from the NPDES permitting 
authority to local community members. A watershed-based approach to point source 
permitting under the NPDES program may serve as one innovative tool for achieving new 
efficiencies and environmental results. USEPA believes that watershed-based permitting can: 
 

• lead to more environmentally effective results; 
• emphasize measuring the effectiveness of targeted actions on improvements in 

water     quality; 
• provide greater opportunities for trading and other market based approaches; 
• reduce the cost of improving the quality of the nation’s waters; 
• foster more effective implementation of watershed plans, including total 

maximum daily loads (TMDLs); and 
• realize other ancillary benefits beyond those that have been achieved under the    

CWA  (e.g., facilitate program integration including integration of Clean Water 
Act and Safe Drinking Water Act programs). 

 
Watershed-based permitting is a process that ultimately produces NPDES permits that are 
issued to point sources on a geographic or watershed basis. In establishing point source 
controls in a watershed-based permit, the permitting authority may focus on watershed goals, 
and consider multiple pollutant sources and stressors, including the level of nonpoint source 
control that is practicable. In general, there are numerous permitting mechanisms that may be 
used to develop and issue permits within a watershed approach.  

 
This USEPA guidance is in line with SWRCB and Regional Board watershed management goals.  
For example, the SWRCB’s TAC recommends watershed-based water quality protection, stating 
“Municipal permits should have watershed specific components.”  The TAC further recommends 
that “All NPDES permits and Waste Discharge Requirements should be considered for reissuance 
on a watershed basis.”   
   
In addition, the Basin Plan states that “public agencies and private organizations concerned with 
water resources have come to recognize that a comprehensive evaluation of pollutant contributions 
on a watershed scale is the only way to realistically assess cumulative impacts and formulate 
workable strategies to truly protect our water resources.  Both water pollution and habitat 
degradation problems can best be solved by following a basin-wide approach.”   
 
In light of USEPA’s policy statement and the SWRCB’s and Regional Board’s watershed 
management goals, the Regional Board seeks to expand watershed management in the regulation 
of urban runoff. Watershed-based MS4 permits can provide for more effective receiving water 
quality protection by focusing on specific water quality problems. The entire watershed for the 
receiving water can be assessed, allowing for critical areas and practices to be targeted for 
corrective actions.  Known sources of pollutants of concern can be investigated for potential water 
quality impacts.  Problem areas can then be addressed, leading to eventual improvements in 
receiving water quality.  Management of urban runoff on a watershed basis allows for specific water 
quality problems to be targeted so that efforts result in maximized water quality improvements.99   

                                                 
99 Regional Board, 2004. San Diego County Municipal Storm Water Permit Reissuance Analysis Summary. P. 1. 

0040369



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

39 

 
Finding D.4.b:  Some urban runoff issues, such as residential education, can be effectively 
addressed on a regional basis.  Regional approaches to urban runoff management can improve 
program consistency and promote sharing of resources, which can result in implementation of 
more efficient programs.   
 
Discussion:  Regional activities are generally directed at developing consistency between 
watershed and jurisdictional programs (e.g., through standards development), and collaborating 
on program activities such as education and monitoring to ease implementation and make the 
most of economies of scale.  The Copermittees report having come to an understanding that 
jurisdictional, watershed, and regional programs cannot be effectively developed and 
implemented in isolation.  In addition, the Copermittees, through WURMP implementation 
efforts, have learned that many watershed activities can be more effectively implemented (e.g., 
achieve more water quality benefits) at the regional level due to economies of scale and agree 
watershed protection should be increasingly emphasized as a focal point of Copermittee efforts 
under the re-issued Permit.100   
 
Finding D.4.c:  Both regionally and on a watershed basis, it is important for the Copermittees to 
coordinate their water quality protection and land use planning activities to achieve the greatest 
protection of receiving water bodies.  Copermittee coordination with other watershed stakeholders, 
especially Caltrans, the Department of Defense, and Native American Tribes, is also important.  
Establishment of a management structure, within which the Copermittees subject to this Order will 
fund and coordinate those aspects of their joint obligations, will help promote implementation of 
urban runoff management programs on a watershed and regional basis in a most cost effective 
manner. 
 
Discussion:  Conventional planning and zoning can be limited in their ability to protect the 
environmental quality of creeks, rivers, and other waterbodies.  Watershed-based planning is often 
ignored, despite the fact that receiving waters unite land by collecting runoff from throughout the 
watershed.  Since watersheds unite land, they can be used as an effective basis for planning.  
Watershed-based planning enables local and regional areas to realize economic, social, and other 
benefits associated with growth, while conserving the resources needed to sustain such growth, 
including water quality.  This type of planning can involve four steps:  (1) Identify the watersheds 
shared by the participating jurisdictions; (2) Identify, assess, and prioritize the natural, social, and 
other resources in the watersheds; (3) Prioritize areas for growth, protection, and conservation, 
based on prioritized resources; and (4) Develop plans and regulations to guide growth and protect 
resources.  Local governments have started with simple, yet effective, steps toward watershed 
planning, such as adopting a watershed-based planning approach, articulating the basic strategy in 
their General Plans, and beginning to pursue the basic strategy in collaboration with neighboring 
local governments who share the watersheds.  Examples of new mechanisms created to facilitate 
watershed-based planning and zoning include the San Francisquito Creek Watershed Coordinated 
Resource Management Process and the Santa Clara Basin Watershed Management Initiative.101   
 
E. Statute and Regulatory Considerations 
 
Finding E.1:  The Receiving Water Limitations (RWL) language specified in this Order is 
consistent with language recommended by USEPA and established in SWRCB Water Quality 
Order 99-05, adopted by the SWRCB on June 17, 1999.  The RWL in this Order require 

                                                 
100 San Diego County Copermittees, 2005. Report Of Waste Discharge.  P. C.14. 
101 BASMAA, 1999.  Start at the Source.  Forbes Custom Publishing.�
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compliance with water quality standards through an iterative approach requiring the 
implementation of improved and better-tailored BMPs over time.  Compliance with receiving 
water limits based on applicable water quality standards is necessary to ensure that MS4 
discharges will not cause or contribute to violations of water quality standards and the creation of 
conditions of pollution. 
 
Discussion:  The RWLs in the Order require compliance with water quality standards through an 
iterative approach for implementing improved and better-tailored BMPs over time. The iterative 
BMP process requires the implementation of increasingly stringent BMPs until receiving water 
standards are achieved.  This is necessary because implementation of BMPs alone cannot ensure 
attainment of receiving water quality standards.  For example, a BMP that is effective in one 
situation may not be applicable in another.  An iterative process of BMP development, 
implementation, and assessment is needed to promote consistent compliance with receiving water 
quality objectives.  If assessment of a given BMP confirms that the BMP is ineffective, the 
iterative process should be restarted, with redevelopment of a new BMP that is anticipated to 
result in compliance with receiving water quality objectives.   
 
The issue of whether storm water discharges from MS4s must meet water quality standards has 
been intensely debated in past years.  The argument arises because CWA section 402(p) fails to 
clearly state that municipal dischargers of storm water must meet water quality standards.  On the 
issue of industrial discharges of storm water, the statute clearly indicates that industrial dischargers 
must meet both (1) the technology-based standard of “best available technology economically 
achievable (BAT)” and (2) applicable water quality standards.  On the issue of municipal discharges 
however, the statute states that municipal dischargers must meet (1) the technology-based standard 
of  MEP” and (2) “such other provisions that the Administrator or the State determines appropriate 
for the control of such pollutants.”  The statute fails, however, to specifically state that municipal 
dischargers must meet water quality standards. 
 
As a result, the municipal storm water dischargers have argued that they do not have to meet water 
quality standards; and that they only are required to meet MEP.  Environmental interest groups 
maintain that not only do MS4 discharges have to meet water quality standards, but that MS4 
permits must also comply with numeric effluent limitations for the purpose of meeting water quality 
standards.  On the issue of water quality standards, USEPA, the SWRCB, and the Regional Board 
have consistently maintained that MS4s must indeed comply with water quality standards.  On the 
issue of whether water quality standards must be met by numeric effluent limits, USEPA, the 
SWRCB (in Orders WQ 91-03 and WQ 91-04), and the Regional Board have maintained that MS4 
permits can, at this time, contain narrative requirements for the implementation of BMPs in place of 
numeric effluent limits.   
 
In addition to relying on USEPA’s legal opinion concluding that MS4s must meet MEP and water 
quality standards, the SWRCB also relied on the CWA’s explicit authority for States to require 
“such other provisions that the Administrator or the State determines appropriate for the control of 
such pollutants” in addition to the technology-based standard of MEP.  To further support its 
conclusions that MS4 permit dischargers must meet water quality standards, the SWRCB relied on 
provisions of the CWC that specify that all waste discharge requirements must implement 
applicable Basin Plans and take into consideration the appropriate water quality objectives for the 
protection of beneficial uses. 
 
The SWRCB first formally concluded that permits for MS4s must contain effluent limitations 
based on water quality standards in its Order WQ 91-03.  In that Order, the SWRCB also 
concluded that it was appropriate for Regional Boards to achieve this result by requiring best 
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management practices, rather than by inserting numeric effluent limitations into MS4 permits.  
Later, in Order WQ 98-01, the SWRCB prescribed specific precedent setting Receiving Water 
Limitations language to be included in all future MS4 permits.  This language specifically 
requires that MS4 dischargers meet water quality standards and allows for the use of narrative 
BMPs (increasing in stringency and implemented in an iterative process) as the mechanism by 
which water quality standards can be met.  
 
In Order WQ 99-05, the SWRCB modified its receiving water limitations language in Order WQ 
98-01 to meet specific objections by USEPA (the modifications resulted in stricter compliance 
with water quality standards).  SWRCB Order WQ 99-05 states:  
 

“In Order WQ 98-01, the SWRCB ordered that certain receiving water limitation language be 
included in future municipal storm water permits.  Following inclusion of that language in 
permits issued by the San Francisco Bay and San Diego Regional Boards for Vallejo and 
Riverside respectively, the USEPA objected to the permits. The USEPA objection was based 
on the receiving water limitation language. The USEPA has now issued those permits itself 
and has included receiving water limitation language it deems appropriate.  
 
In light of USEPA’s objection to the receiving water limitation language in Order WQ 98-01 
and its adoption of alternative language, the SWRCB is revising its instructions regarding 
receiving water limitation language for municipal storm water permits. It is hereby ordered that 
Order WQ 98-01 will be amended to remove the receiving water limitation language contained 
therein and to substitute the USEPA language. Based on the reasons stated here, and as a 
precedent decision, the following receiving water limitation language shall be included in future 
municipal storm water permits.”   

 
In 1999 case involving MS4 permits issued by USEPA to several Arizona cities (Defenders of 
Wildlife v. Browner, 1999, 197 F. 3d 1035), the United States Court of Appeals for the Ninth Circuit 
upheld USEPA’s requirement for MS4 dischargers to meet water quality standards, but it did so on 
the basis of USEPA’s discretion rather than on the basis of strict compliance with the Clean Water 
Act.  In other words, while holding that the Clean Water Act does not require all MS4 discharges to 
comply strictly with state water quality standards, the Court also held that USEPA has the authority 
to determine that ensuring strict compliance with state water quality standards is necessary to 
control pollutants.  On the question of whether MS4 permits must contain numeric effluent 
limitations, the court upheld USEPA’s use of iterative BMPs in place of numeric effluent limits. 
 
On October 14, 1999, the SWRCB issued a legal opinion on the federal appellate decision and 
provided advice to the Regional Boards on how to proceed in the future.  In the memorandum, the 
SWRCB concludes that the recent Ninth Circuit opinion upholds the discretion of USEPA and the 
State to (continue to) issue permits to MS4s that require compliance with water quality standards 
through iterative BMPs.  Moreover, the memorandum states that “[…] because most MS4 
discharges enter impaired water bodies, there is a real need for permits to include stringent 
requirements to protect those water bodies.  As TMDLs are developed, it is likely that MS4s will 
have to participate in pollutant load reductions, and the MS4 permits are the most effective 
vehicles for those reductions.”  In summary, the SWRCB found that the Regional Boards should 
continue to include the RWL established in SWRCB Order WQ 99-05 in all future permits.  
 
The issue of the RWLs language was also central to BIA’s (and others’) appeal of Order No. 
2001-01 (Order No. R9-2007-0001 serves as the reissuance of Order No. 2001-01).  BIA 
contended that the MEP standard was a ceiling on what could be required of the Copermittees in 
implementing their urban runoff management programs, and that Order No. 2001-01’s receiving 
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water limitations requirements exceeded that ceiling.  In other words, BIA argued that the 
Copermittees could not be required to comply with receiving water limitations if they 
necessitated efforts which went beyond the MEP standard.  Again, the courts upheld the Regional 
Board’s discretion to require compliance with water quality standards in municipal storm water 
permits, without limitation.  The Court of Appeal, Fourth Appellate District found that the 
Regional Board has “the authority to include a permit provision requiring compliance with water 
quality standards.”102  On further appeal by BIA, the California State Supreme Court declined to 
hear the matter. 
 
While implementation of the iterative BMP process is a means to achieve compliance with water 
quality objectives, it does not shield the discharger from enforcement actions for continued non-
compliance with water quality standards.  Consistent with USEPA guidance,103 regardless of 
whether or not an iterative process is being implemented, discharges that cause or contribute to a 
violation of water quality standards are in violation of Order No. R9-2007-0001.     
 
Finding E.2:  The Basin Plan identifies the following beneficial uses for water bodies in the 
Santa Diego County watersheds: Municipal and Domestic Supply (MUN), Agricultural Supply 
(AGR), Industrial Process Supply (PROC), Industrial Service Supply (IND), Ground Water 
Recharge (GWR), Contact Water Recreation (REC1) Non-contact Water Recreation (REC2), 
Warm Freshwater Habitat (WARM), Cold Freshwater Habitat (COLD), Wildlife Habitat 
(WILD), Rare, Threatened, or Endangered Species (RARE), Freshwater Replenishment (FRSH), 
Hydropower Generation (POW), and Preservation of Biological Habitats of Special Significance 
(BIOL).  The following additional beneficial uses are identified for coastal waters of San Diego 
County:  Navigation (NAV), Commercial and Sport Fishing (COMM), Estuarine Habitat (EST), 
Marine Habitat (MAR), Aquaculture (AQUA), Migration of Aquatic Organisms (MIGR), 
Spawning, Reproduction, and/or Early Development (SPWN), and Shellfish Harvesting 
(SHELL).   
 
Discussion:  The San Diego County watersheds include all of Carlsbad, San Dieguito, 
Penasquitos, San Diego, Pueblo, Sweetwater, and Otay watersheds, and portions of Santa 
Margarita, San Luis Rey, and Tijuana watersheds.  Major Rivers include the Santa Margarita 
River, the San Luis Rey River, San Dieguito River, San Diego River, Sweetwater River, Otay 
River and the Tijuana River.  Major coastal waterbodies include Buena Vista Lagoon, Agua 
Hedionda Lagoon, Batiquitos Lagoon, San Elijo Lagoon, San Dieguito Lagoon, Los Penasquitos 
Lagoon, Mission Bay, San Diego Bay, Tijuana River estuary, and the Pacific Ocean.  Major 
inland waterbodies include Lake Henshaw, Lake Wohlford, Lake Hodges, Sutherland Reservoir, 
Miramar Reservoir, San Vicente Reservoir, El Capitan Reservoir, Cuyamaca Reservoir, 
Sweetwater Reservoir, Loveland Reservoir, Otay Lakes, Barrett Lake and Morena Reservoir.  
 
The San Diego County watersheds are approximately 2820 square miles and includes 
unincorporated portions of San Diego County, the Cities of Carlsbad, Chula Vista, Coronado, Del 
Mar, El Cajon, Encinitas, Escondido, Imperial Beach, La Mesa, Lemon Grove, National City, 
Oceanside, Poway, San Diego, San Marcos, Santee, Solana Beach, Vista, as well as the San 
Diego Unified Port District and the San Diego County Regional Airport Authority, portions of the 
Cleveland National Forests, and the several Indian Reservations.  Approximately 2.8 million 
people reside within the permitted area.  Approximately 442 thousand people reside in the 
unincorporated area while the rest reside within the cities.   

                                                 
102 Building Industry Association et al., v. State Water Resources Control Board, et al.  2004. 
103 USEPA, 1998.  Jan. 21, 1998 correspondence, “SWRCB/OCC File A-1041 for Orange County,” from Alexis 
Strauss to Walt Petit, and March 17, 1998 correspondence from Alexis Strauss to Walt Petit.  
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Finding E.3:  This Order is in conformance with SWRCB Resolution No. 68-16 and the federal 
Antidegradation Policy described in 40 CFR 131.12.   
 
Discussion:  Urban runoff management programs are required to be designed to reduce pollutants 
in urban runoff to the maximum extent practicable and achieve compliance with water quality 
standards.   Therefore, implementation of urban runoff management programs, which satisfy the 
requirements of Order No. R9-2007-0001, will prevent violations of receiving water quality 
standards.  The Basin Plan states that “Water quality objectives must […] conform to US EPA 
regulations covering antidegradation (40 CFR 131.12) and State Board Resolution 68-16, 
Statement of Policy with Respect to Maintaining High Quality of Waters in California.”   As a 
result, when water quality standards are met through the implementation of urban runoff 
management programs, USEPA and SWRCB antidegradation policy requirements are also met.  
 
Finding E.4:  Section 6217(g) of the Coastal Zone Act Reauthorization Amendments of 1990 
(CZARA) requires coastal states with approved coastal zone management programs to address 
non-point pollution impacting or threatening coastal water quality.  CZARA addresses five 
sources of non-point pollution: agriculture, silviculture, urban, marinas, and hydromodification.  
This NPDES permit addresses the management measures required for the urban category, with 
the exception of septic systems.  The adoption and implementation of this NPDES permit relieves 
the Permittee from developing a non-point source plan, for the urban category, under CZARA.  
The Regional Board addresses septic systems through the administration of other programs.   
 
Discussion:  Coastal states are  required to develop programs to protect coastal waters from 
nonpoint source pollution, as mandated by the federal CZARA.  CZARA Section 6217 identifies 
polluted runoff as a significant factor in coastal water degradation, and requires implementation 
of management measures and enforceable policies to restore and protect coastal waters.  In lieu of 
developing a separate NPS program for the coastal zone, California’s NPS Pollution Control 
Program was updated in 2000 to address the requirements of both the CWA section 319 and the 
CZARA section 6217 on a statewide basis.  The California Coastal Commission (CCC), the 
SWRCB, and the nine Regional Water Quality Control Boards are the lead State agencies for 
upgrading the program, although 20 other State agencies also participate.   Pursuant to the 
CZARA (6217(g) Guidance Document  the development of urban runoff management programs 
pursuant to this NPDES permit fulfills the need for coastal cities to develop an urban runoff non-
point source plan identified in the State’s Non-point Source Program Strategy and 
Implementation Plan.104 
 
Finding E.5:  Section 303(d)(1)(A) of the CWA requires that “Each state shall identify those 
waters within its boundaries for which the effluent limitations…are not stringent enough to 
implement any water quality standard (WQS) applicable to such waters.”  The CWA also requires 
states to establish a priority ranking of impaired waterbodies known as Water Quality Limited 
Segments and to establish TMDLs for such waters.  This priority list of impaired waterbodies is 
called the Section 303(d) List.  The current Section 303(d) List was approved by the State Water 
Resources Control Board on February 4, 2003 and on July 25, 2003 by USEPA.   
 
Discussion:  Section 303(d) of the federal CWA (CWA, 33 USC 1250, et seq., at 1313(d)), 
requires States to identify waters that do not meet water quality standards after applying certain 
required technology-based effluent limits (“impaired” water bodies).  States are required to 
compile this information in a list and submit the list to USEPA for review and approval. This list 

                                                 
104  SWRCB/CCC, 2000.  Nonpoint Source Program Strategy And Implementation Plan, 1998-2013 (PROSIP). 
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is known as the Section 303(d) list of impaired waters. As part of this listing process, States are 
required to prioritize waters/watersheds for future development of  TMDL. The SWRCB and 
Regional Boards have ongoing efforts to monitor and assess water quality, to prepare the Section 
303(d) list, and to subsequently develop TMDLs.  The 2002 California 303(d) List identifies 
impaired receiving water bodies and their watersheds within the State of California.  Urban runoff 
that is discharged from the Copermittee’s MS4s is a leading cause of receiving water quality 
impairment in the San Diego Region.  
 
Finding E.6:  This Order fulfills a component of the TMDL Implementation Plan adopted by this 
Regional Board on August 14, 2002 for diazinon in Chollas Creek by establishing  WQBELs for 
the Cities of San Diego, Lemon Grove, and La Mesa, the County of San Diego, and the San 
Diego Unified Port District; and by requiring: 1) legal authority, 2) implementation of a diazinon 
toxicity control plan and a diazinon public outreach/ education program, 3) achievement of the 
Compliance Schedule, and 4) a monitoring program.  The establishment of WQBELs expressed 
as iterative BMPs to achieve the WLA compliance schedule is appropriate and is expected to be 
sufficient to achieve the WLA specified in the TMDL.    
 
Discussion:  On August 14, 2002, the Regional Board adopted the TMDL Implementation Plan105 
for diazinon in Chollas Creek by establishing  WQBELs for the Cities of San Diego, Lemon Grove, 
and La Mesa, the County of San Diego, and the San Diego Unified Port District.  The adopted 
Implementation Plan states: 

 
“The Regional Board will revise existing waste discharge requirements / NPDES permits to 
incorporate effluent limitations in conformance with the Waste Load Allocations for diazinon 
as specified above.  Modifications to the MS4 Permit can occur when the permit is reopened 
or during scheduled permit reissuance.  Compliance with numeric limitations for diazinon 
will be required in accordance with a phased schedule of compliance. The compliance 
schedule will be jointly developed by the Regional Board and the Chollas Creek stakeholders 
and will be finalized no later than one year following adoption of this TMDL by the Regional 
Board. The phased compliance schedule will apply only to attainment of numeric limitations 
for diazinon. All other requirements of this TMDL will be immediately effective upon 
incorporation into applicable NPDES permits.” 

 
On September 30, 2004, the compliance schedule was developed.  The Order incorporates the 
compliance schedule.  The TMDL Implementation Plan requires 1) Legal authority, 2) 
Implementation of a diazinon toxicity control plan and a diazinon public outreach / education 
program, 3) Achievement of the Compliance Schedule, and 4) Monitoring program.  These 
requirements have been incorporated in the Order.  The Implementation Plan states:  

 
“The municipal Copermittees in the Chollas Creek watershed shall implement the 
requirements of the MS4 Permit.” And 
 
“The Regional Board will use its enforcement authority as necessary to ensure compliance 
with applicable waste discharge requirements and Basin Plan waste discharge prohibitions.” 

 
Finding E.7:  This Order fulfills a component of the TMDL Implementation Plan adopted by this 
Regional Board on February 9, 2005 for dissolved copper in Shelter Island Yacht Basin (SIYB) 
by establishing WQBELs expressed as BMPs to achieve the WLA of 30 kg copper / year for the 

                                                 
105 Regional Board, 2002. Basin Plan Amendment, Attachment A to Resolution No. R9-2002-0123, Chollas Creek 
Diazinon Total Maximum Daily Load.  P. 6-8. 
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City of San Diego and the San Diego Unified Port District.  The establishment of WQBELs 
expressed as BMPs is appropriate and is expected to be sufficient to achieve the WLA specified 
in the TMDL. 
 
Discussion:  On February 9, 2005, the Regional Board adopted the TMDL Implementation 
Plan106 for dissolved copper in the SIYB by establishing WQBELs expressed as BMPs to achieve 
the WLAs for the San Diego Unified Port District and to a much lesser extent the City of San 
Diego.  The TMDL Implementation Plan states: 

 
“The Regional Board will regulate discharges of copper to SIYB through the issuance of 
WDRs, Waivers of WDRs (waivers), or adoption of Waste Discharge prohibitions.”  And 
 
“The Regional Board will amend Order No. 2001-01, “Waste Discharge Requirements for 
Discharges of Urban Runoff from the Municipal Separate Storm / Sewer Systems” to require 
that discharges of copper into SIYB waters via the City’s municipal separate storm sewer 
system not exceed a 30 mg/kg wasteload for copper.” 

 
The Order is a WDR, therefore the discharge of copper to SIYB is regulated as required in the 
TMDL Implementation Plan.  As stated in Finding A.2, the Order renews Order No. 2001-01, 
therefore the TMDL Implementation Plan requirements are included in this Order.  The 
establishment of WQBELs expressed as BMPs is appropriate and is expected to be sufficient to 
achieve the WLAs specified in the TMDL.   
 
Finding E.8:  This Order establishes WQBELs and conditions consistent with the requirements 
and assumptions of the WLAs in the TMDLs as required by 40 CFR 122.44(d)(1)(vii)(B). 
 
Discussion:  The establishment of WQBELs expressed as iterative BMPs to achieve the WLA 
compliance schedule is appropriate and is expected to be sufficient to achieve the WLAs 
specified in the TMDL.   
 
Finding E.9:  Requirements in this Order that are more explicit than the federal storm water 
regulations in 40 CFR 122.26 are prescribed in accordance with the CWA section 402(p)(3)(iii) 
and are necessary to meet the MEP standard. 
 
Discussion:  The CWA explicitly preserves independent state authority to enact and implement 
its own standards and requirements, provided that such standards and requirements are at least as 
stringent as those that would be mandated by the CWA and the federal regulations.  For example, 
as one general overriding principle, CWA section 510 states “nothing in this chapter shall (1) 
preclude or deny the right of any State or political subdivision thereof or interstate agency to 
adopt or enforce (A) any standard or limitation respecting discharges of pollutants, or (B) any 
requirement respecting control or abatement of pollution […].”  When relating specifically to 
storm water, CWA section 402(p)(3)(B)(iii) clearly provides states with wide-ranging discretion, 
stating that municipal storm water permits “[s]hall require controls to reduce the discharge of 
pollutants to the maximum extent practicable, including management practices, control 
techniques and system, design and engineering methods, and such other provisions as the 
Administrator or the State determines appropriate for the control of such pollutants”  

                                                 
106 Regional Board, 2005. Basin Plan Amendment, Attachment A to Resolution No. R9-2005-0019, Amendment to the 
Water Quality Control Plan for the San Diego Region to Incorporate a Total Maximum Daily Load for Dissolved 
Copper in Shelter Island Yacht Basin, San Diego Bay.  P. 5. 
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Therefore, where the Order contains requirements more specific than those included in the federal 
NPDES regulations 40 CFR 122.26(d), it is seeking to meet the above CWA requirements, as 
well as other particular federal NPDES regulations such as 40 CFR 122.44(d)(1)(i).  This federal 
NPDES regulation requires NPDES permits to include limitations to “control all pollutants or 
pollutant parameters (either conventional, nonconventional, or toxic pollutants) which the 
Director determines are or may be discharged at a level which will cause, have the reasonable 
potential to cause, or contribute to an excursion above any State water quality standard, including 
State narrative criteria for water quality.”  Given the continued impact of urban runoff on 
receiving waters within the San Diego region, increased specificity in municipal storm water 
permits is necessary to meet the above CWA and federal regulation requirements.  
 
In a 1992 decision, the U.S. Court of Appeals for the Ninth Circuit (NRDC v. USEPA, 966 F.2d 
1292) interpreted the language in Clean Water Act section 402(p)(3)(B)(iii) as providing the State 
with substantial discretion and authority:  “[t]he language in (iii), above, requires the 
Administrator or the State to design controls.  Congress did not mandate a minimum standards 
approach or specify that USEPA develop minimal performance requirements […] we must defer 
to USEPA on matters such as this, where USEPA has supplied a reasoned explanation of its 
choices.”  The decision in essence holds that USEPA and the States are authorized to require 
implementation of storm water control programs that, upon “reasoned explanation,” accomplish 
the goals of CWA section 402(p).  The Ninth Circuit Court of Appeals further reinforced the 
State’s authority in this area more recently in 1999.  In Defenders of Wildlife v. Browner (1999) 
Case No. 98-71080, the Court cited the language of CWA section 402(p)(3)(B)(iii) and stated 
“[t]hat provision gives the USEPA discretion to determine what pollution controls are 
appropriate.  As this court stated in NRDC v. USEPA, ‘Congress gave the administrator 
discretion to determine what controls are necessary […].’”  
 
Furthermore, the increased specificity included in the Order is in line with USEPA guidance 
included in its Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications 
for Discharges from Municipal Separate Storm Sewer Systems107 and its Interim Permitting 
Approach for Water Quality-Based Effluent Limitations in Storm Water Permits.108  Where the 
permit is more specific than the federal regulations, it is frequently based on the 
recommendations of the Guidance Manual.  The Interim Permitting Approach also supports 
increased specificity in storm water permits, recommending that municipal storm water permits 
use BMPs in first-round storm water permits, and expanded or better-tailored BMPs in 
subsequent permits, where necessary, to provide for the attainment of water quality standards.  In 
cases where adequate information exists to develop more specific conditions or limitations to 
meet water quality standards, these conditions or limitations are to be incorporated into storm 
water permits, as necessary and appropriate.”  It is important to note that the SWRCB cited 
USEPA’s Interim Permitting Approach as support for its decision which upheld the increased 
specificity of numeric sizing criteria requirements for post-construction BMPs as appropriate 
requirements in municipal storm water permits.   
 
Finding E.10:  Urban runoff treatment and/or mitigation must occur prior to the discharge of 
urban runoff into a receiving water.  Federal regulations at 40 CFR 131.10(a) state that in no case 
shall a state adopt waste transport or waste assimilation as a designated use for any waters of the 

                                                 
107 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
108 USEPA, 1996.  Interim Permitting Approach for Water Quality-Based Effluent Limitations in Storm Water Permits.  
61 FR 43761.��
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U.S.  Authorizing the construction of an urban runoff treatment facility within a water of the U.S., 
or using the water body itself as a treatment system or for conveyance to a treatment system, 
would be tantamount to accepting waste assimilation as an appropriate use for that water body.  
Furthermore, the construction, operation, and maintenance of a pollution control facility in a 
water body can negatively impact the physical, chemical, and biological integrity, as well as the 
beneficial uses, of the water body.  This is consistent with USEPA guidance to avoid locating 
structural controls in natural wetlands.   
 
Discussion:  Urban runoff treatment and/or mitigation in accordance with any of the 
requirements in the Order must occur prior to the discharge of storm water or urban runoff into 
receiving waters.  Allowing polluted runoff to enter receiving waters prior to treatment to the 
MEP will result in degradation of the water body and potential exceedances of water quality 
standards, from the discharge point to the point of dissipation, infiltration, or treatment.  
Furthermore, the construction, operation, and maintenance of a pollution control facility in a 
water body can negatively impact the physical, chemical, and biological integrity, as well as the 
beneficial uses, of the water body.  This requirement is supported by federal regulation 40 CFR 
131.10(a) and USEPA guidance.  According to USEPA,109 “To the extent possible, municipalities 
should avoid locating structural controls in natural wetlands.  Before considering siting of 
controls in a natural wetland, the municipality should demonstrate that it is not possible or 
practicable to construct them in sites that do not contain natural wetlands… Practices should be 
used that settle solids, regulate flow, and remove contaminants prior to discharging storm water 
into a wetland.”  
 
Finding E.11:  Urban runoff is a significant contributor to the creation and persistence of Toxic 
Hot Spots in San Diego Bay.  CWC section 13395 requires regional boards to reevaluate WDRs 
associated with toxic hot spots.  The SWRCB adopted the Consolidated Toxic Hot Spot Cleanup 
Plan in June 1999.  The Plan states: “The reevaluation [of WDRs associated with toxic hot spots] 
shall consist of (1) an assessment of the WDRs that may influence the creation or further 
pollution of the known toxic hot spot, (2) an assessment of which WDRs need to be modified to 
improve environmental conditions at the known toxic hot spot, and (3) a schedule for completion 
of any WDR modifications deemed appropriate.”   
 
Discussion:  Toxic hot spots are those areas in enclosed bays, estuaries, or any adjacent waters in 
the “contiguous zone” or the “ocean”, where pollution or contamination affects the interests of 
the state, and where hazardous substances have accumulated to levels which: 1) may pose a 
substantial present or potential hazard to aquatic life, wildlife, fisheries, or human health, or 2) 
may adversely affect the beneficial uses of the bay, estuary, or ocean waters, or 3) exceeds 
adopted water quality or sediment quality objectives.  San Diego Bay contains several toxic hot 
spots. In a National Oceanic and Atmospheric Administration (NOAA) study which compared 
EMAP-type sediment toxicity data from various bays, San Diego Bay ranked second with 56 
percent of the area of the Bay considered toxic. In addition to chemical and physical impacts, 
urban runoff often contains pollutants that cause toxicity to aquatic organisms (i.e., adverse 
responses of organisms to chemicals or physical agents ranging from mortality to physiological 
responses such as impaired reproduction or growth anomalies).  Toxic pollutants impact the 
overall quality of aquatic systems and beneficial uses of receiving waters.  A study of urban 
runoff samples from Chollas Creek in San Diego County, revealed toxic concentrations of 

                                                 
109 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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organophospate pesticides and metals.110  In Los Angeles County, storm water samples were 
found to be toxic to various aquatic organisms in the Los Angeles River, the San Gabriel River, 
Ballona Creek, and the Santa Monica Bay.111  Also, a water quality data assessment conducted in 
Aliso Creek in Orange County showed that storm events caused varying degrees of mortality to 
test organisms.112  For these reasons, the Order includes directives to prevent urban runoff from 
contributing to the further degradation of toxic hot spots.  
 
Finding E.12:  The issuance of waste discharge requirements and an NPDES permit for the 
discharge of urban runoff from MS4s to waters of the U.S. is exempt from the requirement for 
preparation of environmental documents under the California Environmental Quality Act 
(CEQA) (Public Resources Code, Division 13, Chapter 3, section 21000 et seq.) in accordance 
with the CWC section 13389.   
 
Discussion:  CWC Section 13389 exempts the adoption of waste discharge requirements (such as 
NPDES permits) from CEQA requirements: “Neither the state board nor the regional boards shall 
be required to comply with the provisions of Chapter 3 (commencing with section 21100) of 
Division 13 of the Public Resources Code prior to the adoption of any waste discharge requirement, 
except requirements for new sources as defined in the Federal Water Pollution Control Act or acts 
amendatory thereof or supplementary thereto.”   
 
This CEQA exemption was challenged during BIA’s (and others’) appeal of Order No. 2001-01 
(Order No. R9-2007-0001 serves as the reissuance of Order No. 2001-01).  BIA contended that 
the CEQA exemption did not apply to permit requirements where the Regional Board utilized its 
discretion to craft permit requirements which were more prescriptive than required by federal 
law.  The Court of Appeal, Fourth Appellate District disagreed with this argument, stating “we 
also reject Building Industry’s argument to the extent it contends the statutory CEQA exemption 
in Water Code section 13389 is inapplicable to a particular NPDES permit provision that is 
discretionary, rather than mandatory, under the CWA.”113  On further appeal by BIA, the 
California State Supreme Court declined to hear the matter. 
 
In a recent decision, the Court of Appeal of the State of California, Second Appellate District, 
upheld the CEQA exemption for municipal storm water NPDES permits (County of Los Angeles, 
et al. v. California State Water Resources Control Board, et al.). 
 
F.  Public Process 
 
Finding F.1:  The Regional Board has notified the Copermittees, all known interested parties, 
and the public of its intent to consider adoption of an Order prescribing waste discharge 
requirements that would serve to renew an NPDES permit for the existing discharge of urban 
runoff.  
 
Discussion:  Public notification of development of a draft permit is required under Federal 
regulation 40 CFR 124.10(a)(1)(ii).  This regulation states “(a) Scope. (1) The Director shall give 
public notice that the following actions have occurred:  (ii) A draft permit has been prepared 
                                                 
110 Bay, et al., 2001.  Characterization of Stormwater Toxicants from an Urban Watershed to Freshwater and Marine 
Organisms.  Southern California Coastal Water Research Project.  Annual Report 1999-2000. 
111 LARWQCB, 2001.  The Role of Municipal Operators In Controlling the Discharge of Pollutants in Storm Water 
from Industrial/Commercial Facilities: A Case for Inspection Activities in the Large and Medium Municipal Separate 
Storm Sewer Permits.   
112 Regional Board, 2002.  Fact Sheet/Technical Report for Regional Board Order No. R9-2002-0001. 
113 Building Industry Association et al., v. State Water Resources Control Board, et al.  2004. 
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under Sec. 124.6(d).”  Public notifications “shall allow at least 30 days for public comment,” as 
required under Federal regulation 40 CFR 124.10(b)(1).   
 
Finding F.2:  The Regional Board has, at public meetings on (date), held public hearings and 
heard and considered all comments pertaining to the terms and conditions of this Order.  
 
Discussion:  Public hearings are required under CWC Section 13378, which states “Waste 
discharge requirements and dredged or fill material permits shall be adopted only after notice and 
any necessary hearing.”  Federal regulation 40 CFR 124.12(a)(1) also requires public hearings for 
draft permits, stating “The Director shall hold a public hearing whenever he or she finds, on the 
basis or requests, a significant degree of public interest in a draft permit(s).”  Regarding public 
notice of a public hearing, Federal regulation 40 CFR 124.10(b)(2) states that “Public notice of a 
public hearing shall be given at least 30 days before the hearing.”  
 
X. DIRECTIVES DISCUSSION 
 
This section discusses significant changes which have been made to the requirements of the Order 
from the requirements which were previously included in Order No. 2001-01.  For each section of 
the Order than has been changed there is a discussion which describes the change that was made 
and provides the rationale for the change.  In addition, comments on the Copermittees’ ROWD 
recommendations, as they pertain to each changed requirement of the Order, are provided. 
 
Requirements of the Order that are not discussed in this section have not been significantly 
changed from those requirements previously included in Order No. 2001-01.  For such 
requirements, discussions and rationale for the requirements can be found in section VII of the 
Fact Sheet/Technical Report for Regional Board Order No. 2001-01, dated November 6, 2001.  
Section VII also provides additional background information for those requirements that have 
undergone significant change which are described in detail in this report.  The Fact 
Sheet/Technical Report is available for download at:  
 

http://www.waterboards.ca.gov/sandiego/programs/sd_stormwater.html 
 
Legal authority citations are provided for each major section of the Order.  These citations apply 
to all applicable requirements within the section for which they are provided. 
 
A. Prohibitions and Receiving Water Limitations 
 
The following legal authority applies to section A: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  The Regional Board Water Quality Control Plan for the San Diego 
Basin (Basin Plan) contains the following waste discharge prohibition:  “The discharge of waste 
to waters of the state in a manner causing, or threatening to cause a condition of pollution, 
contamination, or nuisance as defined in California Water Code Section 13050, is prohibited.” 
 
California Water Code section 13050(l) states “(1) ‘Pollution’ means an alteration of the quality 
of waters of the state by waste to a degree which unreasonably affects either of the following:  
(A) The water for beneficial uses.  (B) Facilities which serve beneficial uses.  (2) ‘Pollution’ may 
include “contamination.” 
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California Water Code section 13050(k) states “’Contamination’ means an impairment of the 
quality of waters of the state by waste to a degree which creates a hazard to public health through 
poisoning or through the spread of disease.  ‘Contamination’ includes any equivalent effect 
resulting from the disposal of waste, whether or not waters of the state are affected.” 
 
California Water Code section 13050(m) states “’Nuisance’ means anything which meets all of 
the following requirements:  (1) Is injurious to health, or is indecent or offensive to the senses, or 
an obstruction to the free use of property, so as to interfere with the comfortable enjoyment of life 
or property.  (2) Affects at the same time an entire community or neighborhood, or any 
considerable number of persons, although the extent of the annoyance or damage inflicted upon 
individuals may be unequal.  (3)  Occurs during, or as a result of, the treatment or disposal of 
wastes.”   
 
California Water Code section 13241 requires each regional board to “establish such water 
quality objectives in water quality control plans as in its judgment will ensure the reasonable 
protection of beneficial uses and the prevention of nuisance […].” 
 
California Water Code Section 13243 provides that “A regional board, in a water quality control 
plan or in waste discharge requirements, may specify certain conditions or areas where the 
discharge of waste, or certain types of waste, will not be permitted.”   
 
California Water Code Section 13263(a) provides that waste discharge requirements prescribed 
by the Regional Board implement the Basin Plan. 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A - D) require municipalities to implement 
controls to reduce pollutants in urban runoff from commercial, residential, industrial, and 
construction land uses or activities. 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(A - D) require municipalities to have legal 
authority to control various discharges to their MS4. 
 
Federal NPDES regulation 40 CFR 122.44(d)(1) requires municipal storm water permits to 
include any requirements necessary to “[a]cheive water quality standards established under 
section 303 of the CWA, including State narrative criteria for water quality.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 
level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Section A of the Order combines two previously distinct requirement sections – Prohibitions and 
RWLs.  These sections have been combined into one section for organization purposes and to 
reduce redundancy, since both sections address the same issue.  In addition, the prohibition 
specifically addressing post-development runoff has been removed from the Order since it 
reiterated other more broad prohibitions, making it redundant. These changes have no net effect 
on the implementation and enforcement of the Order. 
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B. Non-Storm Water Discharges 
 
The following legal authority applies to section B: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B) requires MS4 
operators “to detect and remove (or require the discharger to the municipal separate storm sewer to 
obtain a separate NPDES permit for) illicit discharges and improper disposal into the storm sewer.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) provides that the Copermittees shall 
prevent all types of illicit discharges into the MS4 except for certain non-storm water discharges.   
 
Section B of the Order has been reworded to simplify and clarify the requirements for addressing 
non-storm water discharges that are not prohibited.  This rewording has no net effect on the 
implementation and enforcement of the Order. 
 
In their ROWD, the Copermittees recommend expanding the BMP exemption for emergency fire 
fighting flows so that it would apply to all emergency water flows.  However, the Copermittees 
provide no information regarding what types of urban runoff are considered “emergency water 
flows.”  In addition, the level of pollutants in such flows is not discussed.  Due to the lack of such 
information, the requirement regarding emergency fire fighting flows has not been changed. 
 
C. Legal Authority 
 
The following legal authority applies to section C: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority: Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that 
the Copermittees shall develop and implement legal authority to “Control through ordinance, 
order or similar means, the contribution of pollutants to the municipal storm sewer by storm water 
discharges associated with industrial activity and the quality of storm water discharged from sites 
of industrial activity.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that the Copermittees shall 
develop and implement legal authority to “Control through interagency agreements among 
coapplicants the contribution of pollutants from one portion of the municipal system to another 
portion of the municipal system.” 
 
Illicit discharge is defined under Federal NPDES regulation 40 CFR 122.26(b)(2) as “any 
discharge to a municipal separate storm sewer system that is not composed entirely of storm 
water except discharges pursuant to a NPDES permit (other than the NPDES permit for 
discharges from the municipal separate storm sewer) and discharges resulting from fire fighting 
activities.”   
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A - D) require municipalities to implement 
controls to reduce pollutants in urban runoff from commercial, residential, industrial, and 
construction land uses or activities. 
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Federal NPDES regulation 40 CFR 122.26(d)(1)(ii) requires from the Copermittee “A description 
of existing legal authority to control discharges to the municipal separate storm sewer system.” 
 
Section C.1.j has been added to the Order to ensure that BMPs implemented by third parties are 
effective.  Since the Copermittees cannot passively receive and discharge pollutants from third 
parties, the Copermittees must ensure discharges of pollutants to the MS4 are reduced to the 
MEP.  In order to achieve this, the Copermittees must be able to ensure that effective BMPs are 
being implemented by requiring the third parties to document BMP effectiveness.  Regarding the 
Copermittees’ ability to require documentation and reporting from third parties, USEPA states 
“municipalities should provide documentation of their authority to enter, sample, inspect, review, 
and copy records, etc., as well as demonstrate their authority to require regular reports.”114 
 
Section C.2.d has been added to the Order to ensure that the Copermittees’ enforcement tools are 
effective enough to ensure compliance with the Order.  USEPA supports the need for the 
adequate Copermittee enforcement when it states that the Copermittees’ general counsels “should 
state that the applicant has the legal authority to apply and enforce the requirements of 40 CFR 
122.26(d)(2)(i)(A-F).”115   
 
D. Jurisdictional Urban Runoff Management Program 
 
D.1.  Development Planning  
 
The following legal authority applies to section D.1: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWA section 402(a), CWC section 
13377, and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F), 40 CFR 131.12, 
and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(2) provides 
that Copermittees develop and implement a proposed management program which is to include “A 
description of planning procedures including a comprehensive master plan to develop, implement 
and enforce controls to reduce the discharge of pollutants from municipal separate storm sewers 
which receive discharges from areas of new development and significant redevelopment.  Such plan 
shall address controls to reduce pollutants in discharges from municipal separate storm sewers after 
construction is completed.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1) requires municipal storm water permits to 
include any requirements necessary to “[a]cheive water quality standards established under 
section 303 of the CWA, including State narrative criteria for water quality.” 
 
Sections D.1.a  and D.1.b (General Plan and Environmental Review Process) require the 
Copermittees to update and revise their General Plan (or equivalent plan) and environmental 
review processes to ensure water quality and watershed protection principles are included.  The 
Copermittees are required to detail any changes to the General Plan or environmental review 
process in their Jurisdictional Urban Runoff Management Program Annual Reports. 
 

                                                 
114 USEPA, 1992.  Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
115 Ibid.  
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The change made to these sections, which requires updating the General Plan and Environmental 
Review Process on an as needed basis, is supported by information provided in the Copermittees’ 
ROWD.  The ROWD states that all Copermittees have either updated, are in the process of 
updating, or have assessed their General Plan to ensure the General Plans include the required 
principles and are in compliance with Order No. 2001-01.  The ROWD also states that all the 
Copermittees have updated their environmental review processes.  
 
Section D.1.c (Approval Process Criteria and Requirements) requires that all development 
projects (regardless of size) implement BMPs to reduce pollutant discharges to the MEP.  Source 
control and site design BMP requirements were not clearly described in this section of Order No. 
2001-01.  Additional detail has been added to this section to better describe the source control and 
site design BMPs needed for implementation.  This additional detail is consistent with the 
requirements of the Model SUSMP.  However, only source control and site design BMPs that 
apply to all types of development projects are required (i.e., properly designed trash  storage 
areas).   
 
In addition, Order No. 2001-01’s requirement that applicants must provide evidence of  coverage 
under the General Industrial Permit has been removed.  This requirement was difficult to 
implement since industrial tenants for a development project are usually not known during the 
planning stage.   
 
Sections D.1.d and D.1.d.(1) (Standard Urban Storm Water Mitigation Plans) require the 
Copermittees to review and update their local SUSMPs for compliance with the Order.  The 
sections also require all Priority Development Projects falling under certain categories to meet 
SUSMP requirements.  The update is necessary to ensure that the Copermittees’ local SUSMPs 
are consistent with the changes that have been made to the Order’s SUSMP requirements.  The 
requirement for the development/adoption of a Model SUSMP has been removed since a model 
was completed and adopted in 2002. 
 
Section D.1.d.(2)  (Priority Development Project Categories) has been changed to simplify and 
clarify the Priority Development Project categories.  The two housing development categories 
were combined into one category that includes 10 or more housing units.  In addition, 
requirements which specifically apply to restaurants have been combined in this section.  The 
section has been modified to clarify that restaurants with less than 5,000 square feet of 
development are subject to SUSMP requirements, except for the treatment control BMP and 
hydromodification control requirements.  This is consistent with Order No. 2001-01’s approach 
for applying SUSMP requirements to restaurants. 
 
Section D.1.d.(2)(i) includes Retail Gasoline Outlets (RGOs) as a Priority Development Project 
category because RGOs are points of confluence for motor vehicles for automotive related 
services such as repair, refueling, tire inflation, and radiator fill-up.  RGOs consequently produce 
significantly greater pollutant loadings of hydrocarbons and trace metals (including copper and 
zinc) than other urban areas.  To meet MEP, source control and structural treatment BMPs are 
needed at RGOs that meet the following criteria: (a) 5,000 square feet or more of developed area, 
or (b) a projected ADT of 100 or more vehicles per day.  These are appropriate thresholds since 
development size and volume of traffic are good indicators of potential impacts of urban runoff 
from RGOs on receiving waters.     
 
In SWRCB WQ Order No. 2000-11, the SWRCB removed RGOs as a SUSMP category because 
the SWRCB found that RGOs were already heavily regulated and limited on their ability to 
construct infiltration devices or perform treatment.  Order No. 2000-11 also acknowledged that a 
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threshold (size, average daily traffic, etc.) appropriate to trigger SUSMP requirements should be 
developed, and that specific findings regarding RGOs should be included in MS4 permits to 
justify the requirement.116  The SWRCB also removed the RGO category from the San Diego 
County MS4 permit (Order No. 2001-01) because the Regional Board did not specifically address 
the issues raised in WQ Order No. 2000-11.   
 
As discussed further below, the LARWQCB and the Regional Board have adequately addressed 
these issues. RGOs have been included as a SUSMP category in the Los Angeles County MS4 
permit (Order No. R4-01-182), the statewide general Phase II MS4 permit (WQ Order No. 2003-
0005-DWQ), and the Regional Board Southern Riverside County MS4 permit (Order No. R9-
2004-001).  The SWRCB also addressed the inclusion of RGOs through the appeals of MS4 
permits issued by the Los Angeles and San Francisco Bay Area Regional Boards.  The SWRCB 
held a workshop addressing RGOs and identified RGOs as significant sources of pollutants.  The 
SWRCB then dismissed the petitions for removal of RGOs from the SUSMP requirements in the 
Los Angeles and San Francisco Bay Area MS4 permits.   
 
The following issues regarding RGOs have been addressed: 
 
Heavily Regulated - The heavily regulated distinction does not remove RGOs as significant 
source of pollutants in urban runoff and therefore should not be a basis for exempting them from 
SUSMP requirements.  Other regulation of RGOs is separate from regulation under the CWA and 
does not necessarily relate to water quality and urban runoff.  Moreover, other municipalities 
already require that RGOs implement structural BMPs, even though RGOs are regulated under 
other programs. 
 
Treatment Limitations - Inexpensive and effective structural treatment BMPs which reduce 
pollutants and control peak flow rates and velocities are available for use at RGOs.  Studies have 
shown that some catch basin inserts can remove hydrocarbons and heavy metals, which are 
typical pollutants of concern at RGOs.  Sand or media filters have also been found to be effective 
and available for use at RGOs.  Cisterns are examples of established BMPs to control flow, but 
RGOs could also use site design measures such as small weirs, baffles, and redirecting roof 
runoff to pervious areas.  
 
Safety - No evidence has been provided to indicate that use of these structural BMPs at RGOs 
will pose a safety risk. In fact, filter BMPs have been installed at RGOs in other municipalities 
without apparent adverse safety effects.  In addition, similar BMPs such as oil/water separators 
have been used for years by RGOs without safety problems.   
 
Threshold - Studies indicate that runoff from RGOs contains similar pollutants to runoff from 
commercial parking lots.  In precedential WQ Order 2000-11, the SWRCB determined that 
parking lots with a size threshold of 5,000 square feet or more is an appropriate SUSMP category.   
Based in part on the similarity of pollutants, the 5,000 square feet size threshold was also 
included for RGOs in the Order.  In addition, other municipalities currently use similar size 
thresholds for RGOs when requiring design standards to mitigate storm water runoff.  To provide 
additional flexibility for the Copermittees, another threshold of 100 or more motor vehicles ADT 
has been added to the Order.  This threshold is based on requirements used in Washington and 
Oregon for what are considered “high use” sites.  This is an appropriate threshold since vehicular 
traffic is a good indicator of the amount of pollutants generated at a site.  
 
                                                 
116 SWRCB, 2000.  Order WQ 2000-11. 
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The Regional Board followed the SWRCB’s direction regarding RGOs by including the above 
discussion in this Fact Sheet, as well as a specific finding that justifies the regulation of urban 
runoff from RGOs that meet certain criteria.  Considering all of the supporting documentation 
discussed above, it is appropriate to include RGOs as a Priority Development Project category. 
 
Additional detailed supporting information can be found in the 2001 technical report titled Retail 
Gasoline Outlets: New Development Design Standards for Mitigation of Storm Water Impacts by 
the LARWQCB and the Regional Board. 
 
Section D.1.d.(4) (Site Design BMP Requirements) requires the Copermittees to place site design 
requirements on new development within their jurisdictions.  The site design BMP options listed 
in these sections are consistent with the site design BMPs currently required by the Copermittees 
in the Model SUSMP.  However, the Model SUSMP employs an open-ended approach to 
requirements for site design BMPs, requiring implementation of site design BMPs “where 
determined applicable and feasible by the Copermittee.”  Unfortunately, this approach has proven 
to be ineffective in integrating site design BMPs in project designs. Audits of ten of the 
Copermittees’ SUSMP programs exhibited that “many of the SUSMP plans reviewed for this 
program evaluation did not adequately address site design.”117  Moreover, the auditor identified 
site design as one of three principal areas where further program oversight was necessary.118   
 
For these reasons, the Order directs the Copermittees to require new development projects to 
employ at least one site design BMP from each of the two lists of site design BMP options 
provided in this section of the Order.  Two lists of site design BMP options are provided to 
represent different categories of site design BMPs available for implementation.  The first list 
includes site design BMPs that are less frequently utilized, though they are effective and 
achievable.  The second list includes site design BMPs which are commonly cited in project 
proponents’ SUSMP reports as the site design BMPs that have been incorporated into Priority 
Development Projects.  Implementation of one site design BMP from each list is required to 
improve site design implementation at Priority Development Projects, while providing a 
reasonable and achievable minimum measure for site design BMP implementation.  Through its 
process of conditioning development projects under the CWA section 401 Water Quality 
Certification program, the Regional Board finds that this level of site design BMP 
implementation is feasible for all projects.  This site design BMP requirement will help ensure 
that site design BMPs are implemented for new development projects.  Site design BMPs are a 
critical component of urban runoff management at new development projects, since the BMPs 
provide multiple benefits including preservation of hydrologic conditions, reduction of pollutant 
discharges, cost effectiveness, and green space. 
 
The Order continues to provide the Copermittees with flexibility in implementing site design 
BMP requirements by providing lists from which site design BMP approaches can be chosen.  
Moreover, flexibility is inherently included in the site design options listed - each option provides 
the opportunity for numerous implementation approaches that can be used to achieve compliance.   
 
In its October 29, 2004 letter to the Copermittees, as well as in subsequent meetings, the Regional 
Board notified Copermittees of the need for improvement in site design BMP implementation at 
development projects.  In addition, at its May 5, 2005 meeting with the Copermittees, the 

                                                 
117 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 4. 
118 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 3. 
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Regional Board suggested that the Copermittees propose specific methods in their ROWD that 
would improve site design BMP implementation.  In response, the Copermittees recommended 
that the Order “include an option for Copermittees to develop a low-impact design credit 
program.”  However, such a requirement would be unenforceable, due to its vague nature.  
Moreover, if such a credit program were to take years to develop, lack of implementation of site 
design BMPs would continue unabated.  To address this issue, the Order includes minimum 
requirements for site design BMP implementation, while also providing the Copermittees with 
their requested option to develop a site design credit program.119  This provides assurance that site 
design BMPs will be implemented in a timely manner, while also providing the Copermittees 
with flexibility for site design credit program development. 
 
The site design BMP options listed do not need to be costly.  Some design options, such as 
concave vegetated surfaces or routing rooftop or walkway runoff to landscaped areas, are cost 
neutral.120  Other site design BMPs, such as minimizing parking stall widths or use of efficient 
irrigation devices, are oftentimes already required.  In addition, use of these site design BMPs 
reduces runoff quantity, allowing for treatment control BMPs on site to be smaller, therefore 
savings costs.  Routing runoff through landscaped areas can also reduce the cost of irrigation. 
 
Section D.1.d.(5) (Source Control BMP Requirements) requires that Priority Development 
Projects implement minimum source control BMPs.  This section has been added to provide more 
detail and clarify the Order’s requirements for source control BMPs.  The minimum source 
control BMPs listed in the section are consistent with the Model SUSMP.   
 
Section D.1.d.(6) (Treatment Control BMP Requirements) clarifies that treatment control BMPs 
are not required to be designed to treat runoff from preservation areas, or other areas not being 
disturbed at a priority development project.  This is a clarification of the requirements of Order 
No. 2001-01.  
 
Section D.1.d.(6)(c)(i) ensures that priority development project proponents utilize the most 
accurate information to determine the volume or flow of runoff which must be treated.  Using 
detailed local rainfall data, the County of San Diego has developed the 85th Percentile 
Precipitation Isopluvial Map, which exhibits the size of the 85th percentile storm event throughout 
San Diego County.  Since this map uses detailed local rainfall data, it is more accurate for 
calculating the 85th percentile storm event than other methods which were included in Order No. 
2001-01.  The other methods found in Order No. 2001-01 were included as options to be used in 
the event that detailed accurate rainfall data did not exist for various locations within San Diego 
County.  The County of San Diego’s development of the 85th Percentile Precipitation Isopluvial 
Map makes these other less accurate methods superfluous.  Therefore, these other methods for 
calculating the 85th percentile storm event have been removed from the current Order. 
 
Section D.1.d.(6)(d)(i) (Treatment Control BMPs) requires that treatment control BMPs selected 
for implementation at Priority Development Projects have a removal efficiency rating that is 
higher than the “low removal efficiency,” as presented in the Model SUSMP.  The requirement 
allows exceptions for those projects that, with a feasibility analysis, can justify the use of a 
treatment control BMP with a low removal efficiency for a Priority Development Project.  This 
requirement is needed because to date, the Copermittees have generally approved low removal 
efficiency treatment control BMPs without justification or evidence that use of higher efficiency 
treatment BMPs was considered and found to be infeasible.  Specifically, it has been found 

                                                 
119 See section discussion for section D.1.d.(7) on the site design BMP credit program. 
120 BASMAA, 1999. Start at the Source. P. 149. 
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during audits of the Copermittees’ SUSMP programs that many SUSMP reports do not 
adequately describe the selection of treatment control BMPs.  Moreover, USEPA’s contractor 
Tetra Tech, Inc. recommends that “project proponents should begin with the treatment control 
that is most effective at removing the pollutants of concern […] and provide justification if that 
treatment control BMP is not selected.”121   
 
In the ROWD, the Copermittees acknowledge the need for further attention to the selection and 
implementation of effective treatment BMPs.  They propose to work with the Regional Board to 
come to a “common understanding” without a fixed permit requirement.  However, due to this 
widespread deficiency regarding treatment control BMP selection in the Copermittees’ SUSMP 
programs, the treatment control BMP feasibility requirement is needed in the Order. The 
requirement is needed to provide clarification that selection of low efficiency treatment control 
BMPs over high efficiency BMPs without justification does not meet permit requirements and is 
not in compliance with the MEP standard.    
 
Section D.1.d.(7) (Site Design BMP Substitution Program) has provisions for the site design 
BMP credit program which largely mirror components of the program suggested by the 
Copermittees in their ROWD.  In their ROWD, the Copermittees requested the option to develop 
a site design BMP credit program, under which projects that implement a high level of site design 
BMPs could receive credit towards compliance with treatment control BMP requirements.  The 
program would provide the opportunity for development projects to avoid partial or full treatment 
control BMP implementation in exchange for implementation of a high level of site design 
BMPs.  The Regional Board agrees that such a program could be beneficial.  As the ROWD 
notes, the program could achieve equal or greater water quality benefits while also (1) providing 
greater assurance of adequate operation and maintenance; (2) improved review processes of site 
design BMP proposals; (3) increased acceptance of site design BMPs; and (4) greater usage of 
site design BMPs.  For this reason, the Regional Board has added to the Order an option for the 
Copermittees to develop such a program. 
 
In addition to the Copermittees’ proposals, the provisions require (1) that runoff originating from 
pollutant generating exposed impervious areas must be routed through pervious areas prior to 
entering the MS4, and (2) that development project categories, such as automotive repair shops or 
streets, roads, highways, or freeways, which have a high potential to generate high levels of 
pollutants, not be covered under the program.  Runoff from pollutant generating impervious areas 
must be routed through pervious areas in order to ensure that some level of treatment is provided 
for the protection of water quality.  Without such a provision, the program could result in the 
direct discharge of significant levels of pollutants to the MS4 without treatment.  In addition, 
development projects which frequently generate high levels of pollutants, such as automotive 
repair shops and streets, roads, highways, and freeways, should not be included in the program 
due to the need for treatment control BMPs at such development projects.  When high levels of 
pollutants are present at a development project, site design BMPs alone are unlikely to adequately 
reduce pollutant discharges; treatment BMPs are also needed to polish urban runoff and serve as a 
last line of defense.   
 
In precedent setting Order No. 2000-11, the State Board determined that implementation of 
treatment control BMPs is appropriate for development projects falling under the priority 
development project categories.  Therefore, any program which allows development projects to 
forgo treatment control BMP implementation must include provisions which will achieve similar 

                                                 
121 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 5. 

0040388



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

58 

water quality benefits.  To ensure that this is the case for the site design BMP credit program, 
minimum provisions for the program have been added to the Order.  Due to the addition of the 
minimum provisions in the Order, the program will not need to undergo a lengthy Regional Board 
approval process at a later date.  
 
Section D. 1.d.(8) (Treatment Control BMP Design Standards) addresses a need for the 
Copermittees to develop and apply consistent criteria for the design and maintenance of structural 
treatment BMPs.  Correct BMP design is critical to ensure that BMPs are effective and perform 
as intended.  Without design criteria, there is no assurance that this will occur, since there is no 
standard for design or review.  This issue was noted during audits of the Copermittees’ SUSMP 
programs, where it was found that  “some SUSMP reports did not clearly describe how treatment 
control BMPs were designed.”122  Based upon these findings, it was recommended that the 
Copermittees “require developers to use standard forms to document the design of treatment 
control BMPs.  As an example, Ventura County has developed a BMP manual that includes 
standard design procedure forms for BMPs.  Ventura County’s Technical Guidance Manual for 
Storm Water Quality Control Measures is available at http://www.vcstormwater.org/ 
publications.htm.”123  California Stormwater Quality Association (CASQA) also confirms the 
necessity of design criteria when it includes such criteria in its New Development and 
Redevelopment BMP Handbook.124 
 
Section D.1.d.(11) (Waiver Provision) allows Copermittees to waive treatment BMPs when all 
available BMPs have been considered and rejected as infeasible.  The requirement also allows the 
Copermittees to develop a program to require projects that receive waivers, to transfer the cost 
savings to a fund.  The intent of the requirements is to allow Copermittees the necessary 
flexibility to waive treatment BMPs when it can be established that the implementation of 
treatment BMPs that meet numeric sizing criteria is not feasible at a given site.  This provision 
also allows Copermittees discretion to transfer the cost savings from such a waiver to a fund for 
water quality projects within the watershed. 
 
Section D.1.e (Treatment Control BMP Maintenance Tracking) requires steps to be taken by the 
Copermittees to ensure that approved treatment control BMPs are correctly constructed and 
maintained, including development of a database.  This is critical to ensure that the treatment 
control BMPs are effective in removing pollutants from urban runoff leaving new development 
and significant redevelopment projects.  Treatment control BMP maintenance has been identified 
as a critical aspect of addressing urban runoff from new development and significant 
redevelopment by many prominent urban runoff authorities, including the CASQA which states 
that “long-term performance of BMPs hinges on ongoing and proper maintenance.”125  USEPA 
also stresses the importance of BMP maintenance, stating:  “Lack of maintenance often limits the 
effectiveness of storm water structural controls such as detention/retention basins and infiltration 
devices.”126    
 

                                                 
122 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 5. 
123 Ibid. 
124 California Stormwater Quality Association, 2003.  Stormwater Best Management Practice Handbook – New 
Development and Redevelopment.   
125 California Stormwater Quality Association, 2003.  Stormwater Best Management Practice Handbook – New 
Development and Redevelopment.  P. 6-1. 
126 USEPA, 1992.  Guidance Manual for the Preparation of Part II of the NPDES Permit Applications for Discharges 
from Municipal Separate Storm Sewer Systems.  EPA 833-B-92-002. 
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This permit section is needed due to findings that treatment control BMPs and treatment control 
BMP maintenance have predominantly not been tracked by the Copermittees.  Following audits 
of SUSMP implementation of ten Copermittees, each of the Copermittees were recommended to 
develop a tracking system for treatment control BMPs and treatment control BMP maintenance.   
It has been found that “source and treatment control BMPs should be tracked in order to assess 
the number of BMPs installed, for reporting purposes, and to create an inventory for verifying 
maintenance in the future.”127  Moreover, during the SUSMP audits, two of the ten Copermittees 
audited were found to have inadequately maintained treatment BMPs within their jurisdiction.128  
Again,  it was recommended that Copermittees “should periodically inspect selected SUSMP 
projects to verify if BMPs are being properly maintained.”129  USEPA also recommends “post-
construction inspection and maintenance of BMPs” in the Phase II storm water regulations.130  
 
At its May 5, 2005 meeting with the Copermittees, the Regional Board requested that the 
Copermittees propose a program for addressing treatment control BMP tracking and inspection in 
their ROWD.  In response, the Copermittees’ ROWD did not propose a program but instead 
recommended that the Order include “an option for the Copermittees to develop a Model Program 
for Permanent BMP Operation and Maintenance Verification.”131  This proposal lacks sufficient 
detail to be included in the Order, since it would result in an unenforceable permit requirement.  
As a result, the Order has been crafted to allow the Copermittees to develop their proposed 
program, but with minimum measurable outcomes to ensure that the program is adequate and 
effective.   
 
These minimum measurable outcomes largely incorporate suggestions from the Copermittees’ 
ROWD, though some contain more detailed requirements than what was proposed by the 
Copermittees.  In particular, while the Copermittees are free to prioritize most projects with 
treatment control BMPs, those projects with drainage insert treatment control BMPs must be 
categorized as at least a medium priority.  This will ensure that such projects will be inspected 
every other year.  Tracking of these projects in this manner is necessary because of the frequent 
maintenance that drainage inserts require, as well as the sensitivity of drainage insert performance 
to adequate maintenance.  Drainage inserts fill relatively rapidly, causing plugging and bypass, 
rendering them ineffective.  For example, CASQA recommends “frequent maintenance, on the 
order of several times per year.”132   
 
Another significant measurable outcome requirement is that all projects with treatment control 
BMPs must be inspected for operation and maintenance at least once during the permit cycle.  
This is reasonable, since treatment control BMPs are typically recommended to be maintained 
semi-annually or annually.  An activity which needs to be conducted semi-annually or annually 
should be spot-checked at least once every five years.  Twenty percent of the projects within a 
jurisdiction with approved treatment BMPs are required to be inspected annually in order to 
ensure that treatment control BMP operation and maintenance oversight is consistent during the 
permit cycle. 
 

                                                 
127 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 6.  
128 Ibid. P. 25, 38. 
129 Ibid.  
130 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68845. 
131 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-16. 
132 California Stormwater Quality Association, 2003.  Stormwater Best Management Practice Handbook – New 
Development and Redevelopment.  P. M-52. 
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Section D.1.f  (BMP Verification) helps ensure that BMPs constructed at new development sites 
are consistent with proposed and approved design plans.  Correct construction of BMPs is 
necessary to ensure that the BMPs are effective and that pollutants discharged from new 
development projects are reduced to the maximum extent practicable and do not cause or 
contribute to violations of water quality standards.  This permit section is needed because it has 
been found that BMPs frequently are not constructed in the field as they were proposed by 
applicants and/or approved by Copermittees.  Four of the ten Copermittees audited during the 
SUSMP audits were found to have projects within their jurisdictions with incorrectly constructed 
BMPs.  It was recommended that Copermittees ensure “that the SUSMP BMPs are properly 
installed in the field. This includes verifying factors such as the location, sizing, and type of 
BMPs installed.”133  Also recommended is that “Copermittees should ensure that the BMP design 
details in SUSMP reports are translated to the engineering plan sheets used in the field.”134  In 
addition, USEPA recommends such practices in the Phase II storm water regulations, promoting 
“inspections during construction to verify BMPs are built as designed.”135 
 
Section D.1.g (Hydromodification) addresses the changes in a watershed’s runoff characteristics 
resulting from development, together with associated morphological changes to channels 
receiving the runoff.  These changes are termed hydromodification.  As the total area of 
impervious surfaces increases in previously undeveloped areas, infiltration of rainfall decreases, 
causing more water to run off the surface at a higher rate.  Runoff from developed areas can 
produce erosive flows in channels under rainfall conditions where previously they did not exist.  
Moreover, runoff from developed areas increases the duration of time that channels are exposed 
to erosive flows.  The increase in the volume of runoff and the length of time that erosive flows 
occur ultimately intensify sediment transport, causing changes in sediment transport 
characteristics and the hydraulic geometry (width, depth, slope) of channels.136   
 
These types of changes have been documented in southern California.  It has been reported that 
researchers studying flood frequencies in Riverside County have found that increases in 
watershed imperviousness of only 9-22% can result in increases in peak flow rates for the two-
year storm event of up to 100%.137  Such changes in runoff have significant impacts on channel 
morphology.  It has recently been found that ephemeral/intermittent channels in southern 
California appear to be more sensitive to changes in imperviousness than channels in other areas.  
Morphology of small channels in southern California was found to change with only 2-3% 
watershed imperviousness, as opposed to 7-10% watershed imperviousness in other parts of the 
nation.138   
 
Stream channels typically respond to increased runoff rates and durations by increasing their 
cross-sectional area to accommodate the higher flows.  This is done through widening of the 
channel banks, down-cutting of the channel bed, or both.  This channel instability results in 
streambank erosion and habitat degradation, which is a significant impact to beneficial uses.  
Channel instability causes impacts to beneficial uses through sedimentation, loss of overhead 

                                                 
133 Tetra Tech, Inc., 2005.  Program Evaluation Report –San Diego Standard Urban Storm Water Mitigation Plan 
(SUSMP) Evaluation.  P. 6. 
134 Ibid. 
135 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68845. 
136 Santa Clara Valley Urban Runoff Pollution Prevention Program, 2005.  Hydromodification Management Plan.  
P. 1-1. 
137 Schueler and Holland, 2000.  Storm Water Strategies for Arid and Semi-Arid Watersheds (Article 66).  The Practice 
of Watershed Protection. 
138 Coleman, et. al., 2005.  Effect of Increases in Peak Flows and Imperviousness on the Morphology of Southern 
California Streams.  P. iv. 
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cover, and loss of instream habitat structures, such as the loss of pool and riffle sequences.139  
Numerous studies have exhibited the link between urbanization, poor habitat quality, and 
impaired beneficial uses such as reduced insect and fish diversity.140  These findings are also 
supported by the Copermittees’ bioassessment data, which typically exhibits Poor to Very Poor 
Index of Biotic Integrity ratings for San Diego County channels, even though toxicity is 
frequently not found to be persistent.141 
 
This section of the Order expands the requirements for control of hydromodification caused by 
changes in runoff resulting from development and urbanization.  Expansion of these requirements 
is needed due to the current lack of a clear standard for controlling hydromodification resulting 
from development.  While the Model SUSMP developed by the Copermittees requires project 
proponents to control hydromodification, it provides no standard or performance criteria for how 
this is to be achieved.  Without any kind of clear standard or criteria, what must be done to 
prevent hydromodification is not known by project proponents and plan reviewers.  As a result, 
project proponents do not know what to propose (if anything) and Copermittee review staff do 
not know what to require.  Ultimately, Priority Development Projects implement few measures 
which can be expected to adequately control hydromodification.  In any event, it is clear that 
Priority Development Projects in San Diego County are not implementing the type of measures 
which have been identified and required in other parts of California as necessary to prevent 
hydromodification. 
 
To address this situation, this section of the Order requires the development and implementation 
of a Hydromodification Management Plan and outlines a process for the development and 
implementation of a standard and criteria to limit hydromodification of downstream channels.  
The required process  is based on processes currently being developed and/or used in the San 
Francisco Bay Area and Los Angeles and Ventura Counties.142  It also corresponds with the 
planned second phase of the Southern California Stormwater Monitoring Coalition’s 
Hydromodification Control Study, which is expected to develop a regional stream classification 
system, a numerical model to predict the hydrological changes resulting from development, and 
to identify effective mitigation strategies.   
 
A detailed example of a process that can be used to develop a standard and criteria for control of 
hydromodification resulting from new development can be found in the Santa Clara Valley Urban 
Runoff Pollution Prevention Hydromodification Management Plan.143  It involves developing 
ratios of work done on representative channel segments by runoff, where work done to a channel 
segment under pre-urban conditions is compared to work done under existing conditions.  The 
calculated ratio is called the Erosion Potential (Ep) of the channel segment.144  The Ep ratios for 
particular channel segments are then compared to field classified erosion conditions (such as 
stable/low or medium/high level of erosion).  This comparison is used to identify an Ep ratio that 
has a low risk of resulting in an unstable channel or a channel with a medium/high level of 

                                                 
139 Schueler and Holland, 2000. The Importance of Imperviousness (Article 1).  The Practice of Watershed Protection. 
140 Ibid. 
141 County of San Diego, 2005.  San Diego County Municipal Copermittees 2003-2004 Urban Runoff Monitoring Final 
Report.  By MEC Analytical Systems – Weston Solutions, Inc.  Index of Biotic Integrity ratings give an absolute value 
to the benthic community quality based on the range of reference conditions in the region.  The Index of Biotic 
Integrity ratings can be used to evaluate community conditions over time to monitor the effects of habitat degradation 
or the success of restoration efforts. 
142 See http://www.cccleanwater.org/construction/nd.php or http://www.scvurppp.org/ under “C.3 Submittals” for 
examples of a Hydromodification Management Plans.   
143 Santa Clara Valley Urban Runoff Pollution Prevention Program, 2005.  Hydromodification Management Plan.  P. 3-
1 – 3-20. 
144 Ep is discussed in detail in the definitions section of the Permit. 
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erosion.  Generally, an Ep of approximately 1, where work done hydraulically on a channel 
matches a baseline condition, will have a low risk of causing stream instability.   
 
Once an Ep ratio that will result in stable channels is determined, it is used as a standard upon 
which to base development of runoff flow rate and duration criteria.  Stream channel erosion is 
caused by increases in runoff flow rates and durations for the small and moderate magnitude 
runoff flows above the threshold for sediment transport and channel bank erosion.145  Runoff flow 
rate and duration criteria identify the range of storms for which flow rates and durations must be 
controlled to pre-project conditions in order to meet the Ep standard.  This involves identifying 
the critical flow that produces the critical shear stress that initiates bed movement or that erodes 
the toe of channel banks, and then relating the critical flow to a percentage of the 2-year peak 
flow, which serves as the lower bound of the range of storm events which must be controlled.  
The upper bound of the range of storm events is based on the storm event where significant post-
project increases in the total work done on the channel do not occur. 
 
Due to the ongoing high level of development in San Diego County, this section of the Order also 
contains an interim hydromodification standard for large Priority Development Projects.  Without 
an interim hydromodification standard, major Priority Development Projects will be developed 
without hydromodification controls, resulting in impacts to relatively stable streams with good 
habitat quality.  Examples of areas that can be expected to be developed in the near future include 
the Otay Valley Hydrologic Area and the Bonsall Hydrologic Subarea.   
 
Priority Development Projects over 50 acres in size are required to meet the interim criteria 
because large projects have a greater potential to impact streams through hydromodification.  
Larger projects create more impervious surface, increasing runoff flow rates and durations to a 
greater extent, resulting in greater potential for hydromodification of receiving channels.  The 50 
acre size limit was chosen based on high priority status placed on construction sites larger than 50 
acres. Applying an interim criteria to projects over 50 acres in size is manageable for 
Copermittees because of the relative infrequency of development projects larger than 50 acres.  
Approximately 88% of the construction sites with coverage under the statewide General 
Construction Storm Water Permit are smaller than 50 acres in size.  Moreover, since larger 
Priority Development Projects typically have greater resources, they have the capability to 
conduct the necessary analyses and implement measures to maintain the morphology of receiving 
channels.  For example, such analysis (together with proposed implementation of flow rate and 
duration controls) has been conducted for the Rancho Mission Viejo project in southern Orange 
County.146   
 
The Copermittees’ ROWD essentially proposes a continuation of the current process for 
addressing hydromodification.  As with the existing process, it is proposed that the project 
proponent will somehow demonstrate that the Priority Development Project will not impact 
downstream erosion or stream habitat.  However, as discussed above, without a standard or 
specific criteria for how this will be done, neither the project proponent or a Copermittee’s project 
review staff will know what needs to be implemented.  Without specific standards or criteria, 
effective measures cannot be expected to be implemented to control hydromodification.  For this 
reason, this section contains requirements that specific standards and criteria to control 
hydromodification be developed.  
 

                                                 
145 Santa Clara Valley Urban Runoff Pollution Prevention Program, 2005.  Hydromodification Management Plan.   
P. 5-1. 
146 County of Orange, 2004.  The Ranch Plan Draft Environmental Impact No. 589.  Section 4.5. 
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Section D.1.h (Enforcement of Development Sites) ensures that the Copermittees will use 
enforcement to pursue corrections of noted violations at development sites.  The section is being 
added to the Development Planning to complement the requirements for inspections of post-
construction BMPs and BMP maintenance.  Where ineffective BMP implementation or 
inadequate BMP maintenance is noted during inspections, Copermittees must take effective 
enforcement actions that ensure violations are corrected and pollutants are reduced to the 
maximum extent practicable.  USEPA recommends the development of ordinances and the use of 
enforcement procedures to address post-construction storm water management issues in the Phase 
II storm water regulations.147    
 
D. 2. Construction  
 
The following legal authority applies to section D.2: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D) provides that 
the proposed management program include “A description of a program to implement and 
maintain structural and non-structural best management practices to reduce pollutants in storm 
water runoff from construction sites to the municipal storm sewer system.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(1) provides that the proposed 
management program include “A description of procedures for site planning which incorporate 
consideration of potential water quality impacts.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(2) provides that the proposed 
management program include “A description of requirements for nonstructural and structural best 
management practices.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(3) provides that the proposed 
management program include “A description of procedures for identifying priorities for 
inspecting sites and enforcing control measures which consider the nature of the construction 
activity, topography, and the characteristics of soils and receiving water quality.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(4) provides that the proposed 
management program include “A description of appropriate educational and training measures for 
construction site operators.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that each Copermitee must 
demonstrate that it can control “through ordinance, permit, contract, order or similar means, the 
contribution of pollutants to the municipal storm sewer by storm water discharges associated with 
industrial activity and the quality of storm water discharged from site of industrial activity.”   
 
Federal NPDES regulation 40 CFR 122.26(b)(14) provides that “The following categories of 
facilities are considered to be engaging in ‘industrial activity’ for the purposes of this subsection: 
[…] (x) Construction activity including cleaning, grading and excavation activities […].” 
 

                                                 
147 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68845. 
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Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 
level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Section D.2.a (Ordinance Update and Approval Process) requires each Copermittee to review and 
update its grading and storm water ordinances as necessary to comply with the MS4 permit.  By 
updating the grading and storm water ordinances, the Copermittees will have the necessary legal 
authority to require construction sites to implement effective BMPs that will reduce pollutant 
discharges to the maximum extent practicable.  The Order allows the Copermittees 365 days to 
review and update their ordinances.  The 365 days should be more than  adequate  to allow for the 
relatively minor changes that might be needed since their ordinances were last updated under 
Order No. 2001-01.   

 
This section now requires the Copermittees to review project proponents’ storm water 
management plans for compliance with local regulations, policies, and procedures.  USEPA 
recommends that it is often easier and more effective to incorporate storm water quality controls 
during the site plan review process or earlier.148  In the Phase I storm water regulations, USEPA 
states that a primary control technique is good site planning.149  USEPA goes on to say that the 
most efficient controls result when a comprehensive storm water management system is in 
place.150  To determine if a construction site is in compliance with construction and grading 
ordinances and permits, USEPA states that the “MS4 operator should review the site plans 
submitted by the construction site operator before ground is broken.”151  Site plan review aids in 
compliance and enforcement efforts since it alerts the “MS4 operator early in the process to the 
planned use or non-use of proper BMPs and provides a way to track new construction 
activities.”152  During audits of San Diego Copermittee storm water programs, it was found on 
two separate occasions that site plan and SWPPP review were inadequate and inconsistent.153 

 
Section D.2.b (Source Identification) requires the Copermittees to develop and update a 
watershed based inventory of all construction sites regardless of size or ownership.  This section  
has been modified to require at least monthly updates of construction site inventories to ensure 
the Copermittees have a more accurate inventory of construction sites within their jurisdiction.  A 
regularly updated inventory of active construction sites will assist the Copermittees in ensuring 
that all sites are inspected per Order requirements.  In the ROWD, the Copermittees provide 
support for more regular updates by stating “Any inventory…is likely to change significantly 
within weeks or even days.”154  Reporting of the inventory to the Regional Board would remain 
on an annual basis in the Jurisdictional Urban Runoff Management Program  Annual Report. 
 
Section D.2.c (BMP Implementation) includes modifications to the requirements for each 
Copermittee to designate and ensure implementation of a set of minimum BMPs at construction 
sites.  These modifications are based on Regional Board findings and experience during 
implementation of Order No. 2001-01.  During audits of the Copermittees’ storm water programs, 

                                                 
148 USEPA, 1992.  Guidance 833-8-92-002.  Section 6.3.2.1. 
149 Federal Register / Vol. 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations. P. 48034. 
150 Ibid. 
151 USEPA, 2000. Guidance 833-R-00-002. Section 4.6.2.4, P. 4-30. 
152 Ibid., P. 4-31. 
153 Tetra Tech, Inc., 2002. Program Evaluation Report – San Diego Area Storm Water Programs – El Cajon. P. 15; and 
Tetra Tech, 2005. Program Evaluation Report – San Diego Area Storm Water Programs – Port of San Diego. P. 15. 
154 San Diego County Copermittees, 2005. Report of Waste Discharge.  P. D-23. 
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BMP implementation at construction sites was found to be second only to education in the 
number of deficiencies and potential permit violations.  Eleven cities had deficiencies or potential 
permit violations, with the most common being that BMPs were not adequately implemented at 
construction sites and that the Copermittees’ standards were not up to date.  Both private and 
public construction sites were found to have inadequately implemented BMPs.155  In addition, the 
only civil liability assessed on a municipality for violations of an MS4 permit under the previous 
municipal permit, Order No. 2001-01, was based in part on a Copermittee’s failure to adequately 
implement or require implementation of BMPs at a construction site.156 
 
This section describes the types of BMPs that are required to be implemented at construction 
sites.  Many of these BMPs are found in Order No. 2001-01.157  Differences in the BMP 
requirements from Order No. 2001-01  include:  Removal of site priority specific BMP 
designations; removal of seasonal restrictions on grading; more specificity on slope stabilization; 
more specificity on phased grading; and the addition of advanced treatment requirements.  Since 
pollution prevention methods are considered a BMP, the pollution prevention requirements have 
been moved to the BMP implementation section. 

 
Unlike Order No. 2001-01, this Order does not require the Copermittee to designate a set of 
minimum BMPs for high, medium, and low threat to water quality construction sites.  This 
change was made in recognition of most Copermittees’ application of one consistent set of BMPs 
throughout their jurisdictions.     

 
The Order’s requirements for seasonal restrictions on grading have been changed.  Seasonal 
restrictions on grading for storm water are difficult to implement due to the conflict between 
seasonal grading restrictions and endangered bird’s breeding seasons; therefore the seasonal 
grading restrictions have not been included with the other BMPs in the Order.  Found in southern 
California, the Least Bell’s Vireo and the Coastal California Gnatcatcher are listed as federally 
endangered and threatened, respectively.158  Permits issued by the California Department of Fish 
and Game (CDFG) restrict grading during these birds’ breeding seasons, which is from April 10 
to August 31 for the Least Bell’s Vireo159 and from February 15 to August 31 for the Coastal 
California Gnatcatcher.160  Ideally storm water restrictions on grading would be during the wet 
season from October 1 through April 30.161  Combined these restrictions would limit construction 
grading to be during the month of September, which is infeasible.  Section D.2.c of the Order still 
requires “project proponents to minimize grading during the wet season and coincide grading 
with seasonal dry weather periods to the extent feasible.  If grading does occur during the wet 
season, require project proponent to implement additional BMPs for any rain events which may 
occur.” 

 
Sections D.2.c.(1)(e-f) of the Order require slope stabilization on all active and inactive slopes 
during rain events regardless of the season, except in areas implementing advanced treatment.  
Slope stabilization is also required on inactive slopes throughout the rainy season.  These 

                                                 
155 Tetra Tech, Inc., various.  Program Evaluation Reports San Diego Area Storm Water Programs.   
156 Regional Board, 2005.  Order No. R9-2005-0237.  Administrative Assessment of Civil Liability against JRMC 
Realty, Inc. and the City of Escondido.  P. 3. 
157 Regional Board, 2001.  Order No. 2001-01, San Diego County MS4 Permit.  P. 22. 
158 State of California, Department of Fish and Game, 2005.  State and Federally Listed Endangered and Threatened 
Animals of California. 
159 United States Department of the Interior, Fish and Wildlife Service, 2001.  Least Bell’s Vireo Survey Guidelines. 
160 United States Department of the Interior, Fish and Wildlife Service, 1997.  Coastal California Gnatcatcher 
(Polioptila californica californica) Presence/Absence Survey Guidelines.  
161 Regional Board, 2001. Order No. 2001-01, San Diego County MS4 Permit.  Directive F.2.g.(2). 
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requirements are needed because un-stabilized slopes at construction sites are significant sources 
of erosion and sediment discharges during rainstorms.  “Steep slopes are the most highly erodible 
surface of a construction site, and require special attention.”162  USEPA exhibits the importance 
of slope stabilization when it states that “slope length and steepness are key influences on both 
the volume and velocity of surface runoff.  Long slopes deliver more runoff to the base of slopes 
and steep slopes increase runoff velocity; both conditions enhance the potential for erosion to 
occur.”163  In lieu of vegetation preservation or replanting, soil stabilization is the most effective 
measure in preventing erosion on slopes.  Research has shown that effective soil stabilization can 
reduce sediment discharge concentrations up to six times, as compared to soils without 
stabilization.164   In their ROWD,165 the Copermittees propose that standardized requirements for 
slope stabilization be developed after Permit adoption, due to the unique differences between the 
Copermittees’ programs and the “need to develop consensus.”  However, slope stabilization at 
construction sites is already the consensus among the regulatory community and is found 
throughout construction BMP manuals and permits.  For these reasons, slope stabilization 
requirements have been added to the Order, while providing sufficient flexibility for each 
Copermittee’s unique storm water program. 

 
Sections D.2.c.(1)(g-j) of the Order provide more specificity regarding phased grading 
requirements, prescribing that phased grading be implemented utilizing a maximum disturbed 
area, as determined by the Copermittees.  This specificity has been added to the Order because of 
the importance of phased grading in controlling sediment from leaving construction sites.  Phased 
grading minimizes the disturbed area and the time that the soil is exposed to erosive conditions.166  
USEPA provides guidance stating “construction should be planned to occur in phases in order to 
minimize the amount of disturbed land exposed at any one time, thus limiting the overall erosion 
potential of the site.”167  It is important to note that phased grading does not limit the overall 
development of a project.  Moreover, phased grading should not be confused with seasonal 
restrictions on grading that were addressed above.   
 
The Copermittees are required to designate a maximum disturbed area to be open at any one time.  
The Order prescribes that construction projects within the Copermittees’ jurisdiction are not 
allowed to expose more soil than the maximum disturbed area, unless authorized to do so in 
writing by the Copermittee.  Prior to the Copermittee’s authorization to exceed the maximum 
disturbed area, the construction site must be in compliance with applicable storm water 
regulations and have adequate control practices implemented to prevent storm water pollution.  
The Copermittee’s authorization gives the construction industry the flexibility needed to conduct 
business while continuing to protect water quality.  This permit requirement is not unprecedented.  
The Caltrans construction standard specifications states that no more than 17 acres be exposed 
unless otherwise approved by their engineer in writing.168  If needed, local Caltrans districts can 

                                                 
162 Schueler, T. and Holland, H., 2000.  “Muddy Water In – Muddy Water Out?” The Practice of Watershed Protection.  
P. 6. 
163 USEPA, 1990.  “Sediment and Erosion Control: An Inventory of Current Practices.” P. II-1. 
164 Schueler, T. and Holland, H., 2000.  “Muddy Water In – Muddy Water Out?” The Practice of Watershed Protection.  
P. 5. 
165 San Diego County Copermittees, 2005. Report of Waste Discharge. P. D-27. 
166 Schueler, T. and Holland, H., 2000.  “Muddy Water In – Muddy Water Out?” The Practice of Watershed Protection.  
P. 5. 
167 USEPA, 1990.  “Sediment and Erosion Control: An Inventory of Current Practices.” P. III-1. 
168 State of California, Department of Transportation, 2002.  “Standard Specifications for Construction of Local Streets 
and Roads.” Section 7-1.01G; P. 52. 
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decrease the maximum disturbed soil area to 5 acres during the rainy season.169  In the Order, the 
Copermittee determines the maximum disturbed acreage size.  
 
In the ROWD,170 the Copermittees report that because their programs are unique, more time is 
needed on phased grading to develop consensus and to further dialogue.  They speculate that the 
phased grading requirements will need consultation with the construction community, California 
Department of Fish and Game, United States Fish and Wildlife Service, and the Army Corps of 
Engineers.  The Copermittees propose that they develop phased grading requirements after 
adoption of the Order.  However, phased grading was a requirement in Order No. 2001-01.171  In 
the five years since the adoption of Order No. 2001-01, the Copermittees did not develop a 
consensus on phased grading requirements.  Even though previously required, the Regional Board 
inspectors have never observed phased grading implemented within the jurisdictions of the 
Copermittees.  The lack of Copermittee action on phased grading during the past Permit cycles 
has necessitated the adoption of more specific enforceable requirements on phased grading.  
Caltrans and its private contractors from the construction community have implemented phased 
grading on construction projects since 2000 with no issues raised by the construction community 
or resource agencies.  The ability of the Copermittee to increase the size of the maximum 
disturbed area for a given site will enable the construction site to feasibly grade while maintaining 
compliance with other environmental permits. 

 
Section D.2.c.(1)(k) of the Order requires the implementation of advanced treatment for sediment 
at construction sites that the Copermittees or the Regional Board determines to be a significant 
threat to water quality.  In evaluating the threat to water quality, the following factors shall be 
considered: (1) soil erosion potential; (2) the site’s slopes; (3) project size and type; (4) sensitivity 
of receiving water bodies; (5) proximity to receiving water bodies; (6) non-storm water 
discharges; and (7) any other relevant factors.  Advanced treatment is defined in the Order as 
“using mechanical or chemical means to flocculate and remove suspended sediment from runoff 
from construction sites prior to discharge.”  Advanced treatment consists of a three part treatment 
train of coagulation, sedimentation, and polishing filtration.   
 
Advanced treatment has been effectively implemented extensively in the other states and in the 
Central Valley Region of California.172  In addition, the Regional Board’s inspectors have 
observed advanced treatment being effectively implemented at large sites greater than 100 acres 
and at small, 5 acre, infill sites.  Advanced treatment is often necessary for Copermittees to 
ensure that discharges from construction sites are not causing or contributing to a violation of 
water quality standards.  For example, the Basin Plan lists the water quality objective for turbidity 
as 20 NTU for all hydrologic areas and subareas except for the Coronado HA (10.10) and the 
Tijuana Valley (11.10).  For certain construction sites with large slopes and exposed areas, the 
only technology that is likely to meet 20 NTU is advanced treatment combined with erosion and 
sediment controls.  To ensure the MEP standard and water quality standards are met, the 
requirement for implementation of advanced treatment at high threat construction sites has been 
added to the Order, while still providing sufficient flexibility for each Copermittee’s unique 
program. 

 
Sections D.2.c.(1)(l-m) of the Order require the revegetation of a construction site as early as 
feasible.  The Order includes revegetation requirements in the BMP implementation section, 
                                                 
169 Caltrans Storm Water Quality Handbooks, 2000. “Construction Site Best Management Practices Manual.” Section 
2.2.4.1. 
170 San Diego County Copermittees, 2005. Report of Waste Discharge. P. D-27. 
171 Regional Board, 2001. Order No. 2001-01, San Diego County MS4 Permit.  Directive F.2.b.(4); P. 22. 
172 SWRCB, 2004.  Conference on Advanced Treatment at Construction Sites. 
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while Order No. 2001-01 required revegetation as part of the grading ordinance update.  
Implementation of revegetation reduces the threat of polluted storm water discharges from 
construction sites.  For example, it has been found that construction sites should permanently 
stabilize disturbed soils with vegetation at the conclusion of each phase of construction.173  A 
survey of grading and clearing programs found one-third of the programs without a time limit for 
permanent revegetation, “thereby increasing the chances for soil erosion to occur.”174  USEPA 
states “the establishment and maintenance of vegetation are the most important factors to 
minimizing erosion during development.”175  With the construction site being responsible for 
revegetation, the Copermittee will be more likely to enforce revegetation requirements during 
oversight of construction site requirements. 
 
Section D.2.c.(2) of the Order requires that dry season BMP implementation must include 
planning for and addressing rain events that may occur during the dry season.  This requirements 
was added to the Order to emphasize that, although rare, thunderstorms do occur in inland areas 
of the San Diego Region during the dry season. 
 
Section D.2.d (Inspection of Construction Sites) prescribes a minimum inspection frequency for 
construction sites.  Where Order No. 2001-01 required weekly inspections of high priority sites 
and monthly inspections of medium and low priority sites during the wet season, this Order 
prescribes biweekly inspections during the wet season of high priority sites, monthly inspections 
for medium priority sites, and as needed inspections for low priority sites.  High priority sites are 
identified as all sites greater than 50 acres, or greater than 1 acre and tributary to a CWA Section 
303(d) water body impaired for sediment or discharging directly to a ESA.  Medium priority sites 
are all sites causing soil disturbance of one acre or more that are not a high priority.  The 
proposed changes to the Order allow the Copermittees to concentrate more effort on sites that are 
less than 50 acres, but still have significant disturbed areas.  The reduction in inspection 
frequency for sites greater than 50 acres is justified because the sites have generally improved 
their erosion and sediment control measures since adoption of Order No. 2001-01. Biweekly 
inspections of these sites in the future should be sufficient  to ensure compliance at these sites.   
 
The Order omits Order No. 2001-01’s provision allowing a Copermittee to decrease the 
inspection frequency for high priority sites if the Copermittee certifies in writing to the Regional 
Board that they have recorded the site’s Waste Discharge Identification Number, reviewed the 
site’s Storm Water Pollution Prevention Plan (SWPPP), assured the site’s SWPPP is in 
compliance, and assured the SWPPP is properly implemented at the site.  Under Order No. 2001-
01, the Regional Board never received from any of the Copermittees a certification to decrease 
the inspection frequency at high priority sites.  Since the certification process was never used, the 
language has been deleted from the Order.   
 
In their ROWD,176 the Copermittees recommend that the use of weather triggered action plans be 
used in place of minimum inspection frequencies at construction sites during the month of 
October.  The Copermittees’ proposal is not to be confused with using weather triggered action 
plans to implement BMPs; rather the plan would be used during October by Copermittees to 
conduct inspections.  The Order does not include this measure because historical rainfall data 
shows that San Diego received significant rainfall during October in 2005, 2004, and 2000.177 
                                                 
173 Schueler, T. and Holland, H., 2000.  “Muddy Water In – Muddy Water Out?” The Practice of Watershed Protection.  
P. 5. 
174 Ibid.; P.11. 
175 USEPA, 1990. “Sediment and Erosion Control: An Inventory of Current Practices”, P. II-1 
176 San Diego County Copermittees,  2005. Report of Waste Discharge.  P. D-27. 
177 National Weather Service, Surface Observations at Lindbergh field; www.wrh.noaa.gov/sgx/obs/rtp/linber.html 
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Moreover, based upon Regional Board inspections, construction sites rarely have been found to 
have fully implemented their SWPPP by October 1 in anticipation of the rainy season.  During 
those years that rainfall does not occur during October, Copermittees’ biweekly inspections 
during October can ensure that construction sites are implementing and preparing for the eventual 
rains.  Like dry weather inspections, these inspections can also identify sources of non-storm 
water pollution and discharges.   

 
This section also requires the Copermittees to track the number of inspections for each 
inventoried construction site.  This requirement has been added to ensure that the Copermittees 
can demonstrate that construction sites are inspected at the minimum frequencies. 
 
Section D.2.e (Enforcement of Construction Sites) requires each Copermittee to develop and 
implement an escalating enforcement process that achieves prompt and effective corrective actions 
at all construction sites for violations of the Copermittee’s requirements and ordinances.  Each 
Copermittee develops their own unique enforcement procedure tailored for their specific 
jurisdiction.  This requirement is similar to Order No. 2001-01, except that enforcement 
procedures are required to be escalating and enforcement sanctions are required to be 
implemented in a prompt and effective manner.   
 
Under Order No. 2001-01, inspections conducted by the Regional Board  noted deficiencies in the 
Copermittees’ enforcement procedures and implementation.  The most common issues found 
were that enforcement was not firm and appropriate to correct the violation, and that repeat 
violations did not result in escalated enforcement procedures.  Moreover, in the municipal audit 
reports, deficiencies and potential permit violations were found in Copermittee’s enforcement 
programs.178  USEPA supports enforcement of ordinances and permits at construction sites stating 
“Effective inspection and enforcement requires […] penalties to deter infractions and intervention 
by the municipal authority to correct violations.”179  In addition, USEPA expects permits issued 
to municipalities to address “weak inspection and enforcement.”180  For these reasons, the 
enforcement requirements in this section have been modified, while providing sufficient 
flexibility for each Copermittee’s unique storm water program.   
 
In their ROWD, the Copermittees strongly oppose “the revision of Permit requirements for the 
purpose of standardizing processes that are necessarily unique to individual jurisdictions.”181  
However, the Order does not require that Copermittees standardize enforcement procedures to be 
the same among all the Copermittees, but requires that each Copermittee will consistently 
implement their unique enforcement procedures at construction sites within their jurisdiction.  
 
The Order requires that inspectors have the authority to conduct immediate enforcement actions 
when appropriate.  Inspectors conducting immediate enforcement will quickly implement 
corrections to violations, thereby minimizing and preventing threats to water quality.  When 
inspectors are unable to conduct immediate enforcement actions, the threat to water quality 
continues until an enforcement incentive is issued to correct the violation.  In the municipal 
audits, storm water inspectors for several municipalities were found to lack the necessary 

                                                 
178 Tetra Tech, Inc., 2002-05, Program Evaluation Reports – San Diego Area Storm Water Programs – July 23, 2002, 
Chula Vista P. 11, El Cajon P. 15; April 8, 2003, Oceanside P. 16; December 17, 2003, San Marcos P.20, Vista P.26; 
June 11, 2004, Poway P. 12, Santee, P. 15; January 31, 2005, Del Mar P.9, Solana Beach, P.12. 
179 USEPA, 1992. Guidance 833-8-92-002.  Section 6.3.2.3. 
180 Federal Register / Vol. 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations. P. 48058 
181 San Diego County Copermittees, 2005. Report of Waste Discharge.  P. D-28. 
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enforcement authority.182  In its Phase II Compliance Assistance Guidance, USEPA says that 
“Inspections give the MS4 operator an opportunity to provide additional guidance and education, 
issue warnings, or assess penalties.”183  In order to issue warnings and assess penalties during 
inspections, inspectors need to have the legal authority to conduct enforcement. 
 
D.3. Existing Development 
 
D.3.a Municipal  
 
The following legal authority applies to section D.3.a: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(1) provides 
that the proposed management program include “A description of maintenance activities and a 
maintenance schedule for structural controls to reduce pollutants (including floatables) in 
discharges from municipal separate storm sewers.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(3) provides that the proposed 
management program include “A description for operating and maintaining public streets, roads 
and highways and procedures for reducing the impact on receiving waters of discharges from 
municipal storm sewer systems, including pollutants discharged as a result of deicing activities.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(4) provides that the proposed 
management program include “A description of procedures to assure that flood management 
projects assess the impacts on the water quality of receiving water bodies and that existing 
structural flood control devices have been evaluated to determine if retrofitting the device to 
provide additional pollutant removal from storm water is feasible.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(5) provides that the proposed 
management program include “A description of a program to monitor pollutants in runoff from 
operating or closed municipal landfills or other treatment, storage or disposal facilities for 
municipal waste, which shall identify priorities and procedures for inspections and establishing 
and implementing control measures for such discharges.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(6) provides that the proposed 
management program include “A description of a program to reduce to the maximum extent 
practicable, pollutants in discharges from municipal separate storm sewers associated with the 
application of pesticides, herbicides, and fertilizer which will include, as appropriate, controls 
such as educational activities, permits, certifications, and other measures for commercial 
applicators and distributors, and controls for application in public right-of-ways and at municipal 
facilities.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 

                                                 
182 Tetra Tech, Inc., 2003-05. Program Evaluation Reports – San Diego Area Storm Water Programs –April 8, 2003, 
Oceanside P. 16; June 11, 2004, Poway P. 12, Santee, P. 15; January 31, 2005, Solana Beach, P.12. 
183 USEPA, 2000. 833-R-00-002, Storm Water Phase II Compliance Assistance Guide, P.4-31 
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level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Section D.3.a.(2) (BMP Implementation) requires the Copermittees to designate minimum BMPs 
for all municipal areas and activities, regardless of their threat to water quality.  The requirement 
that different types of BMPs be designated for different threat to water quality categories of 
municipal areas and activities has been removed from the Order to help simplify and clarify the 
Order’s requirements.  BMPs required to be implemented at a site can now be based on the 
sources or activities present at the site.  This more closely matches the approach taken by the 
Copermittees in their JURMPs.  Threat to water quality is used to determine inspection 
frequencies in section D.3.a.(7).     
 
Section D.3.a.(3) (Operation and Maintenance of MS4 and Structural Controls) requires the 
Copermittees to inspect and remove waste from their MS4s prior to the rainy season.  Additional 
wording has been added to clarify the intent of the requirements.  The Copermittees will be 
required to inspect all storm drain inlets and catch basins. This change will assist the 
Copermittees in determining which basins/inlets need to be cleaned and at what priority.  
Removal of trash has been identified by the Copermittees as a priority issue in their long-term 
effectiveness assessment.  To address this issue, wording has been added to require the 
Copermittees, at a minimum, inspect and remove trash from all their open channels at least once a 
year.        
 
Section D.3.a.(5) (Sweeping of Municipal Areas) requires the Copermittees to implement a 
program to sweep all municipal roads, streets, highways, and parking facilities.  This section has 
been added to ensure that the Copermittees are implementing this effective BMP at all 
appropriate areas. The reporting requirements of the Order have also be modified to ensure that 
the Copermittees consistently report their sweeping and pollutant removal activities.   
 
Section D.3.a.(6) (Limit Infiltration From Sanitary Sewer to MS4/Provide Preventive 
Maintenance of Both) requires the Copermittees to implement controls and measures to limit 
infiltration of seepage from municipal sanitary sewers to MS4s through thorough, routine 
preventive maintenance of the MS4.  In their ROWD, the Copermittees requested this section be 
removed form the Illicit Discharge Detection and Elimination Component and added to the 
Municipal Component since it is a municipal activity.  We agree and have moved the section to 
the municipal component of the Order.   
 
Section D.3.a.(7) (Inspection of Municipal Areas and Activities) establishes a minimum set of 
municipal areas and activities for oversight and inspection by the Copermittees.  In their ROWD, 
the Copermittees stated that some high priority areas on the list are not present in San Diego 
County. In response to this comment, incinerators, uncontrolled sanitary landfills, sites for 
disposing and treating sewage sludge, and hazardous waste treatment, disposal, and recovery 
facilities have been removed as high priority municipal areas.  Household hazardous waste 
collection facilities and parks/recreation facilities have been identified by the Copermittees as 
municipal areas in their JURMPs and therefore have been added to the high priority list.  
 
D.3.b. Industrial and Commercial  
 
The following legal authority applies to section D.3.b: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
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Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C) provides that 
the proposed management program include “A description of a program to monitor and control 
pollutants in storm water discharges to municipal systems from municipal landfills, hazardous 
waste treatment, disposal and recovery facilities, industrial facilities that are subject to section 
313 of title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA), and 
industrial facilities that the municipal permit applicant determines are contributing a substantial 
pollutant loading to the municipal storm sewer system.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C)(1) provides that the Copermittee must 
“identify priorities and procedures for inspections and establishing and implementing control 
measures for such discharges.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C)(2) provides that the proposed 
management program shall “Describe a monitoring program for storm water discharges 
associated with the industrial facilities identified in paragraph (d)(2)(iv)(C) of this section, to be 
implemented during the term of the permit, including the submission of quantitative data on the 
following constituents:  any pollutants limited in effluent guidelines subcategories, where 
applicable; any pollutant listed in an existing NPDES permit for a facility; oil and grease, COD, 
pH, BOD5 , TSS, total phosphorus, total Kjeldhal nitrogen, nitrate plus nitrite nitrogen, and any 
information on discharges required under 40 CFR 122.21(g)(7)(iii) and (iv).” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(ii) provides that the Copermittee “Provide an 
inventory, organized by watershed of the name and address, and a description (such as SIC codes) 
which best reflects the principal products or services provided by each facility which may 
discharge, to the municipal separate storm sewer, storm water associated with industrial activity.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 
level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that each Copermittee must 
demonstrate that it can control “through ordinance, permit, contract, order or similar means, the 
contribution of pollutants to the municipal storm sewer by storm water discharges associated with 
industrial activity and the quality of storm water discharged from site of industrial activity.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A) provides that the Copermittee develop a 
proposed management program which includes “A description of structural and source control 
measures to reduce pollutants from runoff from commercial and residential areas that are 
discharged from the municipal storm sewer system that are to be implemented during the life of 
the permit, accompanied with an estimate of the expected reduction of pollutant loads and a 
proposed schedule for implementing such controls.” 
 
Section D.3.b requires the Copermittees to implement an industrial and commercial program to 
reduce pollutants in runoff from all industrial and commercial sites/sources.  The industrial and 
commercial sections of Order No. 2001-01 have been combined into one section in this Order.  
This change will streamline and simplify the Order, without negatively impacting water quality.  
This change is not unprecedented because industrial and commercial facilities are commonly 
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addressed together.  For example, the Southern Riverside County MS4 Permit184 combined 
industrial and commercial programs into one section.  In addition, in their ROWD,185 the 
Copermittees jointly addressed industrial and commercial components.  USEPA contractor Tetra 
Tech also evaluated and reported on the industrial and commercial programs jointly during their 
program evaluations.186 
 
Section D.3.b.(1)(a) (Commercial Sites/Sources) requires that building material retailers and 
storage, animal facilities, and power washing services be included in the Copermittee’s inventory 
of commercial sites/sources.  In their ROWD, the Copermittees state “Two sources that were not 
identified in the Permit [Order No. 2001-01] as high priorities (animal facilities and pressure 
washers) were determined to justify close attention due their significant number and their 
potential to discharge pollutants.”  The Regional Board agrees with the Copermittees statement in 
the ROWD; therefore, animal facilities and pressure washers are included in the source 
identification section.  Building material retailers and storage facilities are included because they 
are potential sources of pollutants to urban runoff.  These facilities typically store and vend 
building materials in the outdoors exposed to storm water without implementing BMPs.   
 
The Order has revised requirements for identifying industrial sites/sources.  The revised 
requirements are identical to those found in the Southern Riverside County MS4 permit.187  
USEPA requires the same identification: “Measures to reduce pollutants in storm water 
discharges to municipal separate storm sewers from municipal landfills, hazardous waste 
treatment, disposal and recovery facilities, industrial facilities that are subject to section 313 of 
title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA).”188  USEPA 
“also requires the municipal storm sewer permittee to describe a program to address industrial 
dischargers that are covered under the municipal storm sewer permit.”189  In order to more closely 
follow USEPA’s guidance, this Order also includes operating and closed landfills, and hazardous 
waste treatment, disposal, storage and recovery facilities.   
 
The Order continues to require the Copermittees to identify industrial sites and sources subject to 
the General Industrial Permit or other individual NPDES permit.  This requirement is despite the 
Copermittees’ recommendation, “The Permit should be amended to eliminate the requirement to 
include sites with coverage under the General Industrial Permit, or other permits with storm water 
requirements, on the list of minimum high priority industrial facilities.”190  USEPA supports the 
municipalities regulating industrial sites and sources that are already covered by a NPDES 
permit:  
 

“Municipal operators of large and medium municipal separate storm sewer systems are 
responsible for obtaining system-wide or area permits for their system’s discharges.  These 
permits are expected to require that controls be placed on storm water discharges associated 
with industrial activity which discharge through the municipal system.  It is anticipated that 
general or individual permits covering industrial storm water discharges to these municipal 

                                                 
184 Regional Board, 2004. Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2; P. 24. 
185 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Section D.5.1, P. D-37. 
186 Tetra Tech, Inc., 2002-05. Program Evaluation Reports – San Diego Area Storm Water Programs; July 23, 2002; 
December 13, 2002; December 26, 2002; April 8, 2003; December 17, 2003; June 11, 2004; January 31, 2005. 
187 Regional Board, 2004. Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2.b)(2); P. 25. 
188 Federal Register / Vol. 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations. P. 48056. 
189 Ibid. 
190 San Diego County Copermittees, 2005.  Report of Waste Discharge. Section D.5.6, P. D-43 
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separate storm sewer systems will require industries to comply with the terms of the permit 
issued to the municipality, as well as other terms specific to the permittee.” 191 

 
And: 

 
“Although today’s rule will require industrial discharges through municipal storm sewers to 
be covered by separate permit, USEPA still believes that municipal operators of large and 
medium municipal systems have an important role in source identification and the 
development of pollutant controls for industries that discharge storm water through municipal 
separate storm sewer systems is appropriate.  Under the CWA, large and medium 
municipalities are responsible for reducing pollutants in discharges from municipal separate 
storm sewers to the maximum extent practicable.  Because storm water from industrial 
facilities may be a major contributor of pollutants to municipal separate storm sewer systems, 
municipalities are obligated to develop controls for storm water discharges associated with 
industrial activity through their system in their storm water management program.”192 

 
The Order’s requirement to inventory those sites subject to the General Industrial Permit is 
identical to the requirements found in the Southern Riverside County MS4 Permit, Order No. R9-
2004-001.193  USEPA supports the list of industrial facilities in the Order when it states the 
following: 
 

“The issue of industrial inspections also arose for the Los Angeles County MS4 permit.  The 
State Board, in a memo dated November 9, 2001, from Michael Lauffer of the State board to 
Dennis Dickerson, Executive Officer of the Los Angeles Regional Board, noted that under 
Section 402 (p)(3)(B)(iii) of the CWA, the Board has broad authority to require ‘such other 
provisions…as the State determines appropriate…’ and that this would provide a basis for 
requirements that go beyond specific provisions of the EPA regulations.  We would agree 
with the State Board on this matter, and that the Regional Board would have the authority to 
require inspections of all the industrial facilities listed in the permit [Order], notwithstanding 
the specific provisions of the EPA regulations.”194 

 
Section D.3.b.(2) (BMP Implementation) adds a pollution prevention requirement, since 
pollution prevention methods are considered a BMP.  Moving this requirement will streamline the 
Order, without causing a detrimental effect on water quality. 
 
Section D.3.b.(3) (Inspection of Industrial and Commercial Sites/Sources) includes requirements 
for inspections of industrial and commercial sites/sources.  The Order is similar to the Southern 
Riverside County MS4 permit195 in requiring that inspections check for coverage under the 
General Industrial Permit; assessment of compliance with Copermittee ordinances and permits 
related to urban runoff; assessment of BMP implementation, maintenance, and effectiveness; 
visual observations for non-storm water discharges, potential illicit connections, and potential 
discharge of pollutants in storm water runoff; and education and outreach on storm water 
pollution prevention.  The Order also requires that inspections include review of BMP 
implementation plans if the site uses or is required to use such a plan, and the review of facility 
monitoring data if the site monitors its runoff.  These changes are necessitated by the results of 
                                                 
191 Federal Register / Vol. 55, No. 222 / Friday, November 16, 1990 / Rules and Regulations. P. 48006. 
192 Ibid. P. 48000 
193 Regional Board, 2004. Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2.b)(2); P. 25. 
194 Letter dated March 5, 2004 from Doug Eberhardt, EPA Manager to John Robertus, Executive Officer of Regional 
Board containing comments on Order No. R9-2004-001. 
195 Regional Board, 2004.  Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2.d)(3); P. 26. 
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storm water program evaluations.196   It was observed that 12 Copermittees had deficiencies or 
potential permit violations in their industrial and commercial component.  The inspection section 
received twice as many comments than any other requirement in the industrial/commercial 
program evaluation reports section.  These changes in the Order mimic USEPA’s guidance: “Site 
inspections should include (1) an evaluation of the pollution prevention plan and any other 
pertinent documents, and (2) an onsite visual inspection of the facility to evaluate the potential for 
discharges of contaminated storm water from the site and to assess the effectiveness of the 
pollution prevention plan.” 197 In 1999, USEPA “recognized visual inspection as a baseline BMP 
for over 10 years,” and “visual inspections are an effective way to identify a variety of problems.  
Correcting these problems can improve the water quality of the receiving water.” 198   
 
Section D.3.b.(3)(c) of the Order requires that at a minimum, 40% of the sites inventoried shall 
be inspected each year, including all sites determined to pose a high threat to water quality.  This 
requirement maintains inspection frequencies and rates while allowing more flexibility for the 
Copermittees to decide where to conduct inspections.  In the ROWD,199 the Copermittees 
reported 18,017 industrial and commercial sources.  In fiscal year 2002-2003, the Copermittees 
conducted 10,133 inspections, giving an inspection rate of 56%.  In fiscal year 2003-2004, the 
Copermittees conducted 8,546 inspections giving an inspection rate of 47%.  USEPA guidance200 
says, “management programs should address minimum frequency for routine inspections.”  The 
USEPA Fact Sheet – Visual Inspection201 says, “To be effective, inspections must be carried out 
routinely.  This requires a corporate commitment to implementing them.”   
 
In their ROWD,202 the Copermittees recommend, “The Permit should allow revision of mandated 
inspection requirements in accordance with demonstrated needs.”  The Copermittees “strongly 
discourage Permit requirements that seek to establish minimum levels of inspection activity.”  
The Order includes the minimum level of inspection activity because without minimum levels, 
the Regional Board has no assurance that inspections of commercial and industrial sites will be 
conducted.  Without inspections, the Copermittees would be unable to adequately verify that 
industrial and commercial sites are in compliance with their local storm water ordinances and 
regulations.  Even though minimum inspection levels have been included, the Order allows 
enough flexibility to maximize the effectiveness of inspections by concentrating resources on 
industrial and commercial sites that are higher threats to water quality without neglecting other 
industrial and commercial sites.  Further flexibility is provided in prioritizing inspections, as 
discussed next. 
 
The Order no longer includes a section titled “Threat to Water Quality Prioritization.”  Rather, 
threat to water quality prioritization is incorporated within the inspection section.  The Order 
requires several criteria to determine if a site is a high threat to water quality that needs an annual 
inspection.  This change is identical to the requirements in the Southern Riverside County MS4 
permit,203 except for the addition of a few criteria recommended in the Copermittees’ ROWD.204  
The Copermittees recommended criteria that are included in the Order are No Exposure 

                                                 
196 Tetra Tech, Inc., 2002-05. Program Evaluation Reports – San Diego Area Storm Water Programs; July 23, 2002; 
December 13, 2002; December 26, 2002; April 8, 2003; December 17, 2003; June 11, 2004; January 31, 2005. 
197 USEPA, 1992. Guidance 833-8-92-002, section 6.3.3.4 “Inspection and Monitoring”. 
198 USEPA, 1999.  832-F-99-046, “Storm Water Management Fact Sheet – Visual Inspection”. 
199 San Diego County Copermittees, 2005. Report of Waste Discharge. Section D.5. 
200 USEPA, 1992. Guidance 833-8-92-002, section 6.3.3.4 “Inspection and Monitoring”. 
201 USEPA, 1999.  832-F-99-046,, “Storm Water Management Fact Sheet – Visual Inspection”. 
202 San Diego County Copermittees, 2005. Report of Waste Discharge. Section D.5.3. 
203 Regional Board, 2004. Order No. R9-2004-001; Riverside County MS4 Permit.  Section H.2.d)(1); P. 26. 
204 San Diego County Copermittees, 2005. Report of Waste Discharge. Section D.5.1. 

0040406



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

76 

Certification / Notice of Non-Applicability, Compliance History, and Facility Design.  “Existing 
Regulatory Oversight” is already included as a criterion in the Order as “Whether the site is 
subject to the Statewide Industrial Permit.”  Self-certification status and Green Business 
Certification are not included in the Order because these certifications do not ensure that storm 
water is addressed.  In the ROWD,205 the Copermittees recommend, “The Permit should allow re-
prioritization of currently mandated minimum high priority industrial and commercial sources.”  
The Order has been modified to increase flexibility and allow the Copermittees to reprioritize 
sites as more information is learned about the sites’ potential threat to water quality. 
 
In their ROWD206, the Copermittees recommend, “The Permit should allow and encourage 
alternatives to current inspection requirements.”  They suggest utilizing non-inspection methods 
including self-certification, certified submission of monitoring results demonstrating that 
benchmarks have been met, third-party inspections, facility- or industry-specific surveys, and/or 
phone interviews.  The proposed alternatives do not provide the same level of compliance 
oversight as inspections provide; therefore the Order includes such a section not as an alternative 
to inspections but in addition to inspections.  The Order allows the use of these alternatives if they 
are determined to be necessary by the Copermittee.   
 
Section D.3.b.(4) (Regulation of Mobile Businesses) is a new section.  Mobile businesses are 
service industries that travel to the customer to perform the service rather than the customer 
traveling to the business to receive the service.  Examples of mobile businesses are power 
washing, mobile vehicle washers, carpet cleaners, port-a-potty servicing, pool and fountain 
cleaning, mobile pet groomers, and landscapers.  These mobile services produce waste streams 
that could potentially impact water quality if appropriate BMPs are not implemented.  Mobile 
businesses present a unique difficulty in storm water regulation. Due to the transient nature of the 
business, the regular, effective practice of unannounced inspections is difficult to implement.  
Also, tracking these mobile businesses is difficult because they are often not permitted or licensed 
and their services cross Copermittee jurisdictions.  The Order takes into account the difficulties in 
regulating mobile businesses.  Only those mobile businesses that are known to operate within 
their jurisdiction are required to be inventoried and notified.  The inventory shall be updated as 
additional mobile businesses are identified.   
 
The Order requires that mobile businesses shall be inspected as needed.  Inspections can be 
accomplished in response to complaints.  Inspections can be scheduled through contacting the 
business.  Impromptu inspections can be conducted if a Copermittee’s inspector observes a 
mobile business operating in the course of the inspector’s normal travels throughout their 
jurisdiction.  In their ROWD,207 the Copermittees recommend, “Copermittees should increase 
their collaboration on the regulation of mobile businesses”.  The Order allows but does not 
require collaboration among the Copermittees.  Due to the Copermittee’s differences in 
watersheds, culture, ethnicity, ordinances, regulations, policies and procedures, Copermittee 
collaboration on regulating mobile businesses is left up to the Copermittees as they see fit. 
 
Section D.3.b.(5) (Enforcement of Industrial and Commercial Sites/Sources) requires that 
inspectors have authority to conduct immediate enforcement actions when appropriate.  
Inspectors conducting immediate enforcement will quickly correct violations, thereby minimizing 
and preventing threats to water quality.  When inspectors are unable to conduct immediate 
enforcement actions, the threat to water quality continues until an enforcement incentive is issued 

                                                 
205 Ibid. Section D.5.2. 
206 Ibid. Section D.5.4 
207 Ibid. Section D.5.5. 
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to correct the violation.  In the municipal audits, Tetra Tech reported deficiencies where several 
Copermittees needed to ensure that their storm water inspectors have enforcement authority.208  In 
its Phase II Compliance Assistance Guidance, USEPA says that “Inspections give the MS4 
operator an opportunity to additional guidance and education, issue warnings, or assess 
penalties.”209  In order to issue warnings and assess penalties during inspections, inspectors need 
to have the legal authority to conduct enforcement. 
 
D.3.c. Residential 
 
The following legal authority applies to section D.3.c: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A) provides that 
the Copermittee develop a proposed management program which includes “A description of 
structural and source control measures to reduce pollutants from runoff from commercial and 
residential areas that are discharged from the municipal storm sewer system that are to be 
implemented during the life of the permit, accompanied with an estimate of the expected 
reduction of pollutant loads and a proposed schedule for implementing such controls.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 
level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Section D.3.c.(2)(b) of the Order moves the residential pollution prevention requirements 
together with the other BMP requirements in order to improve the organization of the Order.  
This change has no net effect on the implementation and enforcement of the Order. 
 
Section D.3.c.(2)(c) of the Order moves the requirement for proper management of used oil, toxic 
materials, and other household hazardous wastes to the residential section of the Order, since this 
requirement generally applies to residents.  This change improves the organization of the Order, 
and has no net effect on its implementation and enforcement. 
 
Section D.3.c.(4) (Regional Residential Education Program) of the Order requires each 
Copermittee to participate in a Regional Residential Education Program.  An education program 
specifically targeting residential sources is needed due to the fact that residential housing units 
encompass the largest category of specific sources in San Diego County and have been identified 
by the Copermittees as a regional priority source.   Moreover, the Copermittees recommend in 
their ROWD that such a program be developed.   Section F.7 of the Order, which is referenced in 
section D.3.c.(4), expands on the Regional Residential Education Program requirements by 
requiring that the program focus on bacteria, nutrients, sediment, pesticides, and trash.  This is 
appropriate for a regional education program, since the Copermittees have identified these 
constituents as regional priorities. 
 
 

                                                 
208 Tetra Tech, Inc., 2002-05. Program Evaluation Reports – San Diego Area Storm Water Programs.  
209 USEPA, 2000. Storm Water Phase II Compliance Assistance Guide.  833-R-00-002.  P. 4-31. 
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D.4. Illicit Discharge Detection and Elimination  
 
The following legal authority applies to section D.4: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B) provides 
that the proposed management program “shall be based on a description of a program, including a 
schedule, to detect and remove (or require the discharger to the municipal storm sewer to obtain a 
separate NPDES permit for) illicit discharges and improper disposal into the storm sewer.” 
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) provides that the Copermittee include 
in its proposed management program “a program, including inspections, to implement and 
enforce an ordinance, orders or similar means to prevent illicit discharges to the municipal storm 
sewer system.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(2) provides that the Copermittee include 
in its proposed management program “a description of procedures to conduct on-going field 
screening activities during the life of the permit, including areas or locations that will be 
evaluated by such field screens.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(3) provides that the Copermittee include 
in its proposed management program “procedures to be followed to investigate portions of the 
separate storm sewer system that, based on the results of the field screen, or other appropriate 
information, indicate a reasonable potential of containing illicit discharges or other sources of 
non-storm water.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(4) provides that the Copermittee include 
in its proposed management program “a description of procedures to prevent, contain, and 
respond to spills that  may discharge into the municipal separate storm sewer.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(5) provides that the Copermittee include 
in its proposed management program “a description of a program to promote, publicize, and 
facilitate public reporting of the presence of illicit discharges or water quality impacts associated 
with discharges from municipal separate storm sewers.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(6) provides that the Copermittee include 
in its proposed management program “a description of educational activities, public information 
activities, and other appropriate activities to facilitate the proper management and disposal of 
used oil and toxic materials.” 
 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(7) provides that the Copermittee include 
in its proposed management program “a description of controls to limit infiltration of seepage 
from municipal sanitary sewers to municipal separate storm sewer systems where necessary.” 
 
Section D.4.a (Illicit Discharges and Connections) requires the Copermittees to implement a 
program to actively seek and eliminate illicit connections and discharges (IC/ID).  Additional 
wording has been added to this section to clarify and ensure that all appropriate (i.e., field 
personnel) municipal personnel are utilized in the program to observe and report these illicit 
discharges and connections.  
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Section D.4.b (Develop/Maintain MS4 Map) requires the Copermittees to develop or obtain a 
map of their entire MS4 system and drainages within their jurisdictions.  To provide clarification 
to the Order, this requirement has been moved to the IC/ID component of the Order from the Dry 
Weather Field Screening and Analytical Monitoring Specifications (Attachment E in previous 
Order No. 2001-01). 
 
Section D.4.d (Investigation/Inspection and Follow-Up) requires the Copermittees to conduct 
follow up investigations and inspect portions of the MS4 for illicit discharges and connections, 
based on dry weather field screening and analytical monitoring results.  The section also requires 
the Copermittees to establish criteria for triggering follow up investigations. Additional language 
has been added to this section to clarify the minimum level of effort and timeframes for follow up 
investigations when dry weather action levels (developed by the Copermittees) are exceeded. 
Timely investigation and follow up when action levels are exceeded is necessary to identify 
sources of illicit discharges, especially since many of the discharges are transitory. The 
requirements for a 48-hour minimum response time when action levels are exceeded and for 
immediate response to obvious illicit discharges is necessary to ensure timely response by the 
Copermittees.  
 
In its October 29, 2004 letter to the Copermittees, as well as in subsequent meetings, the Regional 
Board notified Copermittees that standardized procedures were necessary to ensure timely IC/ID 
investigations.  In the ROWD, the Copermittees state that procedures for dry weather programs 
should not be standardized and that a minimum response timeframe would hamper their efforts to 
prioritize and respond to IC/IDs.  However, the purpose of the dry weather action levels is to help 
the Copermittees prioritize and investigate the most likely IC/IDs. Sampling locations that exceed 
these action levels warrant timely investigation/response, and the minimum time frames in the 
requirements are reasonable. The Copermittees may also determine that the exceedances do not 
pose a threat to water quality and therefore do not warrant further investigation. The rationale for 
no further action for dry weather sampling stations that exceed action levels would be reported in 
the Jurisdictional Urban Runoff Management Program Annual Report.  
 
D.5.  Education Component 
 
The following legal authority applies to section D.5: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(6) provides 
that the proposed management program include “A description of a program to reduce to the 
maximum extent practicable, pollutants in discharges from municipal separate storm sewers 
associated with the application of pesticides, herbicides, and fertilizer which will include, as 
appropriate, controls such as educational activities, permits, certifications, and other measures for 
commercial applicators and distributors, and controls for application in public right-of-ways and 
at municipal facilities."   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(6) provides that the proposed 
management program include “A description of educational activities, public information 
activities, and other appropriate activities to facilitate the proper management and disposal of 
used oil and toxic materials.”   
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Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(4) provides that the proposed 
management program include “A description of appropriate educational and training measures for 
construction site operators.”    
 
Section D.5 includes an introductory paragraph that is the same as in Order No. 2001-01, except 
for the removal of Quasi-Governmental Agencies/ Districts.  The Copermittees’ ROWD 
recommends elimination of the requirement to educate quasi-governmental entities.210  
 
Section D.5.a (General Requirements) includes education topics from the existing permit with 
some minor wording and formatting changes.  The Copermittees’ ROWD recommends that the 
Copermittees should focus educational efforts on the most important constituents and not on a list 
of topics.211  The Regional Board agrees with the focused efforts, but a list of topics is needed to 
provide a goal of basic storm water knowledge.  The Copermittees can choose how and to what 
degree to address these topics.  Copermittees may decide to focus on some topics and not on 
others.  Some topics may be more important for certain target communities or watersheds. 
 
The Regional Board has incorporated the following recommendation from the Copermittees’ 
ROWD into the permit:  “Copermittee educational programs should emphasize underserved 
target audiences, high-risk behaviors, and “allowable” behaviors and discharges.”212  In 
conducting audits of the Copermittees’ storm water program, Tetra Tech found that several of the 
Copermittees could improve education of specific target audiences with pollutant-specific 
educational campaigns, messages, or technical guidance.213 
 
Section D.5.b (Specific Requirements) requires the Copermittees to educate their own 
departments and personnel.  The new development and redevelopment as well as the municipal 
construction education requirements were taken from Order No. 2001-01 with some minor 
wording changes.  Additional clarification was added regarding storm water management plans 
and SUSMP requirements due to deficiencies found during the SUSMP audits.  The Regional 
Board considers it vital for the Copermittees’ planning and development staff, who have a broad 
authority and influence over new and redevelopment projects, to thoroughly understand storm 
water management plan development and SUSMP requirements.  Municipal construction staff also 
need a thorough understanding of SUSMP requirements to adequately oversee active construction 
projects which are implementing SUSMPs. 
 
A new requirement has also been added for education of activity specific BMPs for municipal 
personnel and contractors performing activities that generate pollutants.  Education is required at 
all levels of municipal staff and contractors.  Education is especially important for the staff in the 
field performing activities which might result in discharges of pollutants if proper BMPs are not 
used.  The CASQA Municipal Handbook states that successful implementation of BMPs is 
dependent on “Effective training of municipal and contract employees working in both fixed 
facilities and field programs.”214  This training can be conducted in either a formal or an informal 
tail-gate format. 
 
Section D.5.b.(2) (New Development and Construction Education) requires the Copermittees to 
educate all project applicants, developers, contractors, property owners, community planning 
                                                 
210 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-57. 
211 Ibid.  P. D-52. 
212 Ibid.  P. D-53. 
213 Tetra Tech, Inc., 2002-03.  Program Evaluation Reports -- San Diego Area Stormwater Program.  
214 California Stormwater Quality Association,  2003.  Stormwater Best Management Practices Handbook, Municipal.  
P. 5-1 
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groups, and other responsible parties about stormwater issues and BMPs, including annual training 
before the rainy season.  The first requirement is taken from the existing permit sections on new 
development and construction, with some minor wording changes and an additional topic at the end 
to recognize the importance of training for field level construction workers.  Different levels of 
training will be needed for planning groups, owners, developers, contractors, and construction 
workers, but everyone should get a general education of stormwater requirements.  Education of all 
construction workers can prevent unintentional discharges, such as discharges by workers who are 
not aware that they are not allowed to wash things down the storm drains.  Training for BMP 
installation workers is imperative because the BMPs will fail if not properly installed and 
maintained.215  Training for field level workers can be formal or informal tail-gate format. 
 
Section D.5.b.(3) (Residential, General Public, and School Children Education) requires the 
Copermittees to collaboratively develop and implement a plan to educate residential, general 
public, and school children through use of mass media, mailers, door hangers, booths at public 
events, classroom education, field trips, hands-on experiences, or other educational methods.  
USEPA supports education of the general community when it states:  “An informed and 
knowledgeable community is critical to the success of a storm water management program since it 
helps ensure the following:  

 
Greater support for the program as the public gains a greater understanding of the reasons why 
it is necessary and important. […] 
 
Greater compliance with the program as the public becomes aware of the personal 
responsibilities expected of them and others in the community, including the individual actions 
they can take to protect or improve the quality of area waters.”216 

 
Regarding target audiences, USEPA also finds that “The public education program should use a 
mix of appropriate local strategies to address the viewpoints and concerns of a variety of audiences 
and communities, including minority and disadvantaged communities, as well as children.”217  The 
SWRCB TAC also supports education of schoolchildren, stating: 

 
“Target Audiences should include: 

 
1. Government:  Educate government agencies and officials to achieve better communication, 

consistency, collaboration, and coordination at the federal, state and local levels. 
2. K-12/Youth Groups:  Establish statewide education programs, including curricula, on 

watershed awareness and nonpoint source pollution problems and solutions, based on a 
state lead role building upon and coordinating with existing local programs. 

3. Development Community:  Educate the development community, including developers, 
contractors, architects, and local government planners, engineers, and inspectors, on 
nonpoint source pollution problems associated with development and redevelopment and 
construction activities and involve them in problem definitions and solutions. 

4. Business and Industrial Groups.”218   
 
 

                                                 
215 Ibid P.2-6. 
216 USEPA, 2000.  Storm Water Phase II Compliance Assistance guide.  EPA 833-R-00-002. 
217 Ibid. 
218 SWRCB, 1994.  Urban Runoff Technical Advisory Committee Report and Recommendations.  
Nonpoint Source Management Program. 
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D.6 Public Participation 
 
The following legal authority applies to section D.6: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
No significant changes have been made to this section of the Order. 
 
E.  Watershed Urban Runoff Management Program  
 
The following legal authority applies to section E: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(a)(3)(ii) states:  “The 
Director may […] issue distinct permits for appropriate categories of discharges […] including, 
but not limited to […] all discharges within a system that discharge to the same watershed […]”  
 
Federal NPDES regulations 40 CFR 122.26(a)(3)(v) states:  “Permits for all or a portion of all 
discharges from large or medium municipal separate storm sewer systems that are issued on a 
system-wide, jurisdiction-wide, watershed, or other basis may specify different conditions 
relating to different discharges covered by the permit, including different management programs 
for different drainage areas [watersheds] which contribute storm water to the system.” 
 
Federal NPDES regulation 40 CFR 122.26(a)(5) states:  “The Director may issue permits for 
municipal separate storm sewers that are designated under paragraph (a)91)(v) of this section on a 
system-wide basis, a jurisdiction-wide basis, watershed basis, or other appropriate basis.”  
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv) states:  “Proposed programs may impose 
controls on a systemwide basis, a watershed basis, a jurisdiction basis, or on individual outfalls.” 
 
Section E.2.b of the Order requires the Copermittees to develop a watershed map.  The section 
has been slightly modified from Order No. 2001-01 in that it no longer requires mapping of 
inventoried construction sites.  The reason for this change is the temporary nature of construction 
sites.  The location of construction sites is constantly changing, making the mapping of 
construction sites not useful. 
 
Section E.2.c of the Order requires identification and description of available water quality data 
for each watershed. The minimum types of water quality data the Copermittees must consider are 
listed.  For the most part, the listed types of water quality data match the types of data already 
used by the Copermittees for watershed management.  Additional types of monitoring to be 
considered have been added, such as toxic hot spot and TMDL monitoring, because of their 
potential to provide useful information during identification and prioritization of watershed water 
quality problems.  The listing of data types is necessary because the Copermittees have 
previously not used all available watershed water quality data while assessing watershed 
conditions.  For example, in a March 10, 2003 letter, the Regional Board directed the 
Copermittees to utilize additional available data during WURMP implementation because initial 
Copermittee data use was limited. 
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Sections E.2.d and E.2.e of the Order require assessment and analysis of water quality data to 
prioritize each watershed’s water quality problems, together with identification of the sources of 
the high priority water quality problems.  These requirements are essentially the same as the 
requirements of Order No. 2001-01; they have simply been reorganized to more clearly convey 
the process required. 
 
Section E.2.f of the Order requires the Copermittees to develop a list of Watershed Water Quality 
Activities for potential implementation.  This requirement developed over time while working 
with the Copermittees on their WURMP implementation under Order No. 2001-01.  In October 
2004 letters, the Regional Board recommended the Copermittees develop a list of Watershed 
Water Quality Activities for potential implementation.  Following receipt of the Regional Board 
letters, the Copermittees created Watershed Water Quality Activity lists.  Although the 
Copermittees’ lists needed improvement, the Regional Board found the lists to be useful planning 
tools that can be evaluated to identify effective and efficient Watershed Water Quality Activities.  
Because the lists are useful and have become a part of the WURMP implementation process, a 
requirement for their development has been written into the Order. 
 
The goal of the WURMPs is to abate sources and reduce pollutant discharges causing the high 
priority water quality problems within a watershed.  For this reason, it is required that the 
Watershed Water Quality Activity list describes how each Watershed Water Quality Activity will 
meet this goal. 
 
Section E.2.g of the Order requires the Copermittees within a watershed to develop a strategy for 
implementation of Watershed Water Quality Activities and Watershed Education activities. The 
requirement for development of an implementation strategy is necessary because it should guide 
effective implementation of watershed activities.  Moreover, it has been found that many of the 
Copermittees’ current Watershed Water Quality Activities have no clear connection to the high 
priority water quality problems within the watersheds where they are being implemented.  For 
example, when reviewing the 2003-2004 Watershed Urban Runoff Management Program Annual 
Report for the San Diego River, the Regional Board found that for several of the Watershed 
Water Quality Activities being implemented, it is “unclear what the connection is between this 
project and the identified high priority water quality problems in the watershed.”219  Similar 
findings were also noted during Regional Board review of the 2002-2003 Watershed Urban 
Runoff Management Program Annual Reports and issuance of corresponding comment letters. 
 
Section E.2.h of the Order requires the Copermittees to evaluate the effectiveness of proposed 
activities.  This will help the Copermittees choose the most effective activities for 
implementation.  Implementation of effective activities is critical to ensure an effective 
Watershed Urban Runoff Management Program. 
 
Section E.2.i of the Order requires each Copermittee to implement a certain number of 
Watershed Water Quality Activities annually.  In crafting this section of the Order and the 
Watershed Water Quality Activity definition, the Regional Board sought to obtain a balance 
between the enforceability of the Order and Copermittee flexibility in implementing the Order.   
 
So that the section is enforceable, it requires each Copermittee to implement a minimum number 
of Watershed Water Quality Activities which will directly and significantly abate sources and 
reduce pollutant discharges causing the high priority water quality problems within a watershed.  

                                                 
219 Regional Board, 2005.  Review of Notices of Violation Issued to the San Diego County Copermittees for Watershed 
Urban Runoff Management Program Implementation. 
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This requirement provides measurable outcomes for WURMP implementation.  WURMP 
measurable outcomes are needed in the Order because the Regional Board previously found that 
Copermittee implementation of Watershed Water Quality Activities was inadequate over the 
course of several years, despite several Regional Board efforts to precipitate improvement.  The 
Regional Board issued comment letters in March 2003, California Water Code section 13267 
information request letters in October 2004, and Notices of Violation in June 2005, all in an 
attempt to improve the Copermittees’ implementation of Watershed Water Quality Activities that 
would effectively reduce discharges of pollutants causing the watersheds’ high priority water 
quality problems.  In addition, in a detailed review of the Copermittees’ 2003-2004 Watershed 
Urban Runoff Management Program  Annual Reports, the Regional Board found that for most 
watersheds, the Copermittees’ reported “water quality activities” would not result in any 
significant reduction of pollutant discharges.220   
 
Despite these efforts and findings by the Regional Board, the majority of the Copermittees 
contended as a group that their WURMP implementation was adequate and that they were in 
compliance with Order No. 2001-01’s WURMP requirements.  The Copermittees’ position 
exhibits the lack of clarity and unenforceability of Order No. 2001-01’s language regarding 
implementation of Watershed Water Quality Activities.  To rectify this situation and ensure that 
WURMP implementation actually results in pollutant discharge reductions, a requirement for 
measurable outcomes has been added to the Order in the form of a minimum number of 
Watershed Water Quality Activities to be implemented which must reduce the discharge of 
pollutants and abate pollutant sources. 
 
While section J.1.h specifically requires implementation of a measurable number of Watershed 
Water Quality Activities, the section and the Watershed Water Quality Activity definition also 
provide significant flexibility to the Copermittees regarding what constitutes a Watershed Water 
Quality Activity.  The bottom line requirements for Watershed Water Quality Activity is that they 
reduce pollutant discharges causing high priority water quality problems within a watershed and 
exceed the baseline jurisdictional requirements.  Beyond these bottom line requirements, the 
Copermittees have ample implementation flexibility.  For example, both jurisdictional and 
regional activities in some circumstances can be considered Watershed Water Quality Activities.  
The same is true for TMDL activities.  In addition, Copermittees can implement Watershed Water 
Quality Activities within their jurisdictions or outside of their jurisdictions; whichever they 
prefer.  Moreover, Copermittees within a watershed can implement different Watershed Water 
Quality Activities, provided they are part of the watershed Copermittees’ larger watershed 
strategy. 
 
Details regarding what constitutes a Watershed Water Quality Activity are included in the 
definition section of the Order.  The definition was written to clarify the following points: 
 

• A Watershed Water Quality Activity must abate the sources and/or reduce the discharge 
of pollutants causing high priority water quality problems in the watershed. Activities 
that do not specifically abate sources and/or reduce pollutant discharges causing high 
priority water quality problems in a watershed are not Watershed Water Quality 
Activities. 

 
• Watershed Water Quality Activities must implement an overall watershed strategy 

collaboratively developed by the Copermittees within a watershed.  

                                                 
220 Regional Board, 2005.  Supplemental Report for Review of Notices of Violation Issued to the San Diego County 
Copermittees for Watershed Urban Runoff Management Program Implementation.  P. 5-14. 
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• Jurisdictional activities which exceed the baseline jurisdictional requirements may 

constitute Watershed Water Quality Activities, if they are more protective of water 
quality than baseline jurisdictional activities.  Such activities must specifically abate 
sources and/or reduce the discharge of pollutants causing high priority water quality 
problems within a watershed.  The jurisdictional activities must be organized and 
implemented as part of a larger watershed strategy.   
  

• Specific Watershed Water Quality Activities do not need to be implemented watershed-
wide, but all Copermittees within a watershed must implement well-coordinated 
Watershed Water Quality Activities. 

 
• Watershed Water Quality Activities must be new activities; activities that have been 

conducted for many years without regard for watershed concerns are not Watershed 
Water Quality Activities.  Moreover, as high priority water quality problems within 
watersheds continue, efforts to implement new and more effective activities are needed. 

 
• Education, public participation, and planning efforts are not Watershed Water Quality 

Activities.  
 

• Activities that only consist of monitoring are not Watershed Water Quality Activities.  
There must also be an element of the monitoring program that directly results in the 
abatement of sources and/or reduction of pollutant discharges causing high priority water 
quality problems. 

 
This section of the Order also splits the implementation of Watershed Water Quality Activities 
into two categories.  The first category requires implementation on an annual basis.  This helps 
ensure meaningful and consistent implementation and allows for the use of measurable outcomes.  
The second category recognizes that not all Watershed Water Quality Activities lend themselves 
to annual implementation.  The Copermittees are provided significant flexibility in taking the 
steps necessary to implement long-term Watershed Water Quality Activities, since no time frame 
for implementation is dictated.   
 
Sections E.2.j  and E.2.k of the Order require development of a list of potential Watershed 
Education Activities and implementation of a portion of those activities.  Specific implementation 
of Watershed Education Activities in each jurisdiction within a watershed is being required due to 
the Regional Board’s findings that previous Copermittee reporting often has not exhibited 
implementation of watershed and pollutant specific education activities.  Moreover, the Regional 
Board has found from the Copermittees’ reporting that regional education efforts are not always  
implemented in all watersheds.  These findings have been documented in the Regional Board’s 
Watershed Urban Runoff Management Program  Annual Report review letters, which were issued 
in March 2003 and October 2004. 
 
Implementation of Watershed Education Activities has been split into two categories, in order to 
represent two types of education pertaining to watershed management of urban runoff.  During 
the previous permit cycle, the Copermittees primarily focused on watershed concept-based 
education activities.  These efforts should proceed, but as high priority water quality problems 
and impairments within watersheds continue, source and pollutant discharge-based education 
efforts are also needed.  The two categories of Watershed Education Activities provided in the 
Order ensure that both types of watershed education are conducted. 
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Section E.2.l of the Order includes minor alterations from Order No. 2001-01 which encourage 
the Copermittees to seek participation in the WURMP process from other potential interested 
parties.  Increased participation in the WURMP process by interested parties can improve support 
for WURMP implementation, increasing the probability of implementation of effective programs. 
 
Section E.2.m of the Order requires Copermittee collaboration, including frequent regularly 
scheduled meetings.  The requirement for regularly scheduled meetings has been added based on 
Regional Board findings that watershed groups which hold regularly scheduled meetings (such as 
for San Diego Bay) typically produced better programs and work products than watershed groups 
that went for extended periods of time without scheduled meetings (such as San Dieguito and Los 
Penasquitos).  For example, in their 2002-2003 Annual Reports, the San Dieguito and Los 
Penasquitos watersheds listed implementation of the same watershed activities, despite the fact 
that the two watersheds have different high priority water quality problems. 
 
F.  Regional Urban Runoff Management Program  
 
The following legal authority applies to section F: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that 
“[The Copermittee must demonstrate that it can control] through interagency agreements among 
coapplicants the contribution of pollutants from one portion of the municipal system to another 
portion of the municipal system." 
 
Federal NPDES regulations 40 CFR 122.26(a)(3)(v) states:  “Permits for all or a portion of all 
discharges from large or medium municipal separate storm sewer systems that are issued on a 
system-wide, jurisdiction-wide, watershed, or other basis may specify different conditions 
relating to different discharges covered by the permit, including different management programs 
for different drainage areas [watersheds] which contribute storm water to the system.” 
 
Federal NPDES regulation 40 CFR 122.26(a)(5) states:  “The Director may issue permits for 
municipal separate storm sewers that are designated under paragraph (a)91)(v) of this section on a 
system-wide basis, a jurisdiction-wide basis, watershed basis, or other appropriate basis.”  
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv) states:  “Proposed programs may impose 
controls on a systemwide basis, a watershed basis, a jurisdiction basis, or on individual outfalls.” 
 
Section F of the Order requires the Copermittees to develop a Regional Urban Runoff 
Management Program to facilitate Copermittee implementation of urban runoff management 
activities on a regional level.  The requirement has been included in the Order because of the 
recognition that some aspects of urban runoff management can be effectively addressed at a 
regional level.  Residential education and implementation of TMDLs covering multiple 
watersheds are examples of urban runoff issues which can be addressed regionally, since the 
scope of these issues are not limited to particular jurisdictions or watersheds.  Such regional 
implementation provides opportunities for improved efficiency and utilization of economies of 
scale.   
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The Copermittees’ ROWD identifies regional urban runoff management as an important aspect of 
their programs.221  This requirement for the development of a regional urban runoff management 
program provides organization and structure for both the Copermittees and Regional Board to 
track regional efforts.  The requirements include continuation of existing regional efforts and 
identify additional areas for regional implementation.  However, significant flexibility has been 
provided to the Copermittees for new regional requirements.  Typically, implementation of such 
regional requirements is required only where it is determined to be necessary by the 
Copermittees.    
 
G. Fiscal Analysis 
 
The following legal authority applies to section G: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(vi) provides that 
“[The Copermittee must submit] for each fiscal year to be covered by the permit, a fiscal analysis 
of the necessary capital and operation and maintenance expenditures necessary to accomplish the 
activities of the programs under paragraphs (d)(2)(iii) and (iv) of this section.  Such analysis shall 
include a description of the source of funds that are proposed to meet the necessary expenditures, 
including legal restrictions on the use of such funds.” 
 
Section G has been expanded to achieve better consistency between the Copermittees in 
reporting budget and expenditure information.  The section also requires clarification regarding 
which expenditures are solely attributable to the urban runoff program, as opposed to those 
expenditures which are also partially attributable to other programs (such as trash collection and 
street sweeping).  Consistency and clarification of fiscal information are valuable for assessing 
program effectiveness and adapting programs to help ensure that they are efficient and effective, 
which is one important purpose of the fiscal analysis.   
 
This section also requires the Copermittees to develop and use a metric for fiscal analysis 
reporting.  This provides standardization of reporting so that figures between Copermittees are 
comparable, which is one of many types of information which can be used by the Regional Board 
to better understand Copermittee program implementation.  Standardization and comparison of 
fiscal analysis reporting is supported by the State Board funded NPDES Stormwater Cost Survey, 
which finds that “standards for reporting costs and stormwater activities are needed to allow 
accurate cost comparisons to be made between stormwater activities.”222  This document also 
provides guidance regarding categorization of expenditures for tracking and reporting. 
 
H.  Total Maximum Daily Loads  
 
The following legal authority applies to section H: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 

                                                 
221 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. C-12. 
222 Currier, et al., 2005.  NPDES Storm Water Cost Survey Final Report.  Prepared for California State Water 
Resources Control Board by Office of Water Programs, California State University, Sacramento.  P. 63. 
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Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.44(d)(1) requires municipal 
storm water permits to include any requirements necessary to “[a]cheive water quality standards 
established under section 303 of the CWA, including State narrative criteria for water quality.” 
 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which the Director determines are or may be discharged at a 
level which will cause, have reasonable potential to cause, or contribute to an excursion above 
any State water quality standard, including State narrative criteria for water quality.” 
 
Section H of the Order incorporates the two TMDLs that have been fully approved and are 
effective for the Copermittees.  These TMDLs are for diazinon in Chollas Creek and for dissolved 
copper in SIYB. 
 
Where a TMDL has been approved, NPDES permits must contain effluent limitations and 
conditions consistent with the requirements and assumptions in the TMDL.223  Effluent 
limitations are generally expressed in numerical form.  However, USEPA recommends that for 
NPDES-regulated municipal and small construction storm water discharges, effluent limitations 
should be expressed as best management practices or other similar requirements rather than as 
numeric effluent limitations.224  Consistent with USEPA’s recommendation, this section 
implements WQBELs expressed as an iterative BMP approach capable of meeting the WLAs in 
accordance with the associated compliance schedule.  The Order’s WQBELs include the numeric 
WLA as a performance standard and not as an effluent limitation.  The WLA can be used to 
assess if additional BMPs are needed to achieve the TMDL Numeric Target in the waterbody.  
 
Section H.1.a requires the Copermittees to implement BMPs capable of achieving the WLAs for 
diazinon in the storm drains in accordance with the Compliance Schedule.  This requirement is 
consistent with the USEPA memorandum dated November 22, 2002, which states that NPDES 
permit conditions must be consistent with the assumptions and requirements of available 
WLAs.225   
 
Section H.1.b requires that the Copermittees not cause or contribute to violations of the Interim 
TMDL Numeric Targets for diazinon in Chollas Creek.  This requirement is necessary to ensure 
the effectiveness of the BMPs.  The BMPs for diazinon control consist primarily of a phase out of 
the legal uses of diazinon and education and public outreach.  Due to the difficulty in measuring 
the effectiveness of these BMPs directly, an indirect assessment method is necessary in the form 
of a receiving water limit.    
 
Section H.1.c requires the Copermittees to implement the Diazinon Toxicity Control Plan and 
Diazinon Public Outreach / Education Program as described in the report titled, Technical Report 
for Total Maximum Daily Load for Diazinon in Chollas Creek Watershed, San Diego County, 
August 14, 2002, to achieve the WLA.  These BMPs are expected to be effective based on the 
current monitoring in Chollas Creek which shows dramatically decreasing levels of diazinon in 
the water column.226 

                                                 
223 40 CFR 122.44(d)(1)(vii)(B) 
224 USEPA, 2002.  Establishing Total Maximum Daily Load (TMDL) Wasteload Allocations (WLAs) for Storm Water 
Sources and NPDES Permit Requirements Based on Those WLAs. P. 4. 
225 Ibid.  
226Chollas Creek Copermittees, 2006.  Response to Monitoring in Chollas Creek, Investigation Order No. R9-2004-
0277, Proposition 13, PRISM Grant Agreement No. 04-17-559-0, San Diego Region, Integrated Pest Management 
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Compliance with Section H.1.a and c will be assessed with the WURMP annual reports, which 
will include a description of all TMDL activities implemented in the watershed and an 
effectiveness assessment of those activities.  Compliance with Section H.1.b will be assessed 
using the monitoring data collected pursuant to the existing Investigation Order No. R9-2004-
0277, California Department of Transportation and San Diego Municipal Separate Storm Sewer 
System Copermittees Responsible for the discharge of Diazinon in the Chollas Creek Watershed, 
San Diego, California (Investigation Order).  This Investigation Order requires water column 
samples to be collected at two locations and analyzed for diazinon during three storms annually.  
Water column samples will also be analyzed for total and dissolved copper, lead, and zinc, and 
hardness.  Acute and chronic toxicity tests will be conducted using the water flea for samples 
from each of these storm events at these two locations.  Concentrations of diazinon in sediment at 
three locations will also be evaluated.   
 
The diazinon water column values obtained from the Investigation Order R9-2004-0277 sampling 
will be compared with the Interim TMDL Numeric Target adjusted for the time schedule as 
shown below: 
 

Calendar Year Year Waste Load 
Allocation 

Interim TMDL 
Numeric Target 

% Reduction 

2004 1 0.460 �g/L 0.5 �g/L 0 
2005 2 0.460 �g/L 0.5 �g/L 0 
2006 3 0.460 �g/L 0.5 �g/L 0 
2007 4 0.414 �g/L 0.45 �g/L 10 
2008 5 0.322 �g/L 0.35 �g/L 20 
2009 6 0.184 �g/L 0.20 �g/L 30 
2010 7 0.045 �g/L 0.05 �g/L 30 

 
Chollas Creek Diazinon TMDL - Background 
 
Chollas Creek was placed on the CWA section 303(d) List of Water Quality Limited Segments 
(303(d) List) in 1996 for toxicity.  The pesticide diazinon was found to be causing the toxicity. 
The Regional Board has established a TMDL for diazinon to address the toxicity as required by 
the CWA for water quality limited segments at the August 14, 2002 Regional Board meeting.  
The State Water Resources Control Board approved the TMDL on July 16, 2003.  The Office of 
Administrative Law approved the TMDL on September 11, 2003.  USEPA approved the TMDL 
on November 3, 2003.  Documentation for the Chollas  Creek Diazinon TMDL is in the report 
titled, “Technical Report for Total Maximum Daily Load for Diazinon in Chollas Creek 
Watershed, San Diego County, August 14, 2002.” 
 
The Chollas Creek diazinon TMDL is a concentration based TMDL determined from the CDFG’s 
Water Quality Criteria (WQC) for the protection of freshwater aquatic organisms from diazinon.  
Using a margin of safety (MOS) of 10%, the TMDL is equal the WLA plus the MOS.  The 
TMDL Numeric Targets and WLA derived from the CDFG WQC are shown in the table below. 
 
 
 
 
                                                                                                                                                 
(IPM) Education and Outreach Program, 2004-2005 Water and Sediment Quality Monitoring Data Summary for 
Chollas Creek.  P. 48, Figure 4-2. 
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TMDL Numeric Targets and Waste Load Allocation for Diazinon Acute and Chronic Conditions 
Exposure Duration TMDL Numeric 

Targets 
Margin of Safety Waste Load and 

Load Allocations 
Acute 0.08 �g/L 0.008 �g/L 0.072 �g/L 
Chronic 0.05 �g/L 0.005 �g/L 0.045 �g/L 
 
A compliance schedule for achieving the WLAs was established by the Regional Board 
Executive Officer on September 30, 2004.  This compliance schedule uses an exponential 
approach to reduction that involves an increasing percent reduction over a 7-year period to meet 
the objectives.  This percent reduction established for WLA in the September 2004 compliance 
schedule was used to calculate the Interim TMDL Numeric Targets shown in the table below: 
 
Compliance Schedule for Diazinon TMDL Implementation 

Calendar Year Year Waste Load 
Allocation 

Interim TMDL 
Numeric Target 

% Reduction 

2004 1 0.460 �g/L 0.5 �g/L 0 
2005 2 0.460 �g/L 0.5 �g/L 0 
2006 3 0.460 �g/L 0.5 �g/L 0 
2007 4 0.414 �g/L 0.45 �g/L 10 
2008 5 0.322 �g/L 0.35 �g/L 20 
2009 6 0.184 �g/L 0.20 �g/L 30 
2010 7 0.045 �g/L 0.05 �g/L 30 

The WLAs shall not be exceeded more than 1 time in any 3-year period.  Season and flow conditions will not be a 
consideration. 

 
Section H.2.a requires the Copermittees in the SIYB watershed to implement BMPs to maintain a 
total annual copper load of less than or equal to 30 kg copper/year.   
 
Section H.2.b requires the Copermittees in the SIYB watershed to implement, at a minimum, the 
BMPs contained in the Copermittees’ JURMP which address the discharge of copper to achieve 
the total annual copper load in Section H.2.a above.  The WLA was established to maintain the 
current discharge level of 30 kg copper/year which leads to the conclusion that the current BMPs 
being implemented in the Copermittees’ JURMP will be effective in maintaining this discharge 
level.  Compliance with these requirements will be assessed by re-evaluating the data and 
assumptions used to estimate the WLA to SIYB of 30 kg copper/year.  The Copermittees will be 
required to evaluate if any changes have occurred in the watershed which could cause or 
contribute to a higher copper urban runoff discharge and any actions necessary to address these 
changes.  Because the original WLA for municipalities in SIYB was calculated using land use 
data, drainage area size, event mean concentration and modeling with no actual water quality 
samples, it is appropriate to use the same or similar method to assess compliance. 
 
SIYB Copper TMDL - Background 
 
SIYB is a popular recreational marina located at the north end of San Diego Bay.  It is a semi-
enclosed marina that supports a high density of recreational vessels in an area of low tidal 
flushing.  The SIYB watershed is within the City of San Diego.  SIYB was placed on the CWA 
Section 303(d) List of Water Quality Limited Segments (303(d) List) in 1996 due to high 
concentrations of dissolved copper.  The Regional Board has established a TMDL for dissolved 
copper in SIYB as required by the CWA at the February 9, 2005 Regional Board meeting.  The 
SWRCB approved resolution R9-2005-0019 on September 22, 2005.  The Office of 
Administrative Law approved the TMDL on December 2, 2006 and Resolution R9-2005-0019 
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has been forwarded to USEPA for final review and approval.  Documentation for the SIYB 
Copper TMDL is included in the report titled, “Total Maximum Daily Load for Dissolved Copper 
in Shelter Island Yacht Basin, San Diego Bay, Technical Report, February 9, 2005.” 
 
The existing dissolved copper load from urban runoff to SIYB was estimated to be roughly 30 kg 
copper/year or 1% of total loading.  Due to the relatively insignificant magnitude of the 
contribution of dissolved copper from urban runoff, no reductions were assigned to urban runoff 
and the WLA was assigned the existing 30 kg copper/year.  The Basin Plan has been amended to 
include the following “The Regional Board will amend Order No. 2001-01, Waste Discharge 
Requirements for Discharges of Urban Runoff from the Municipal Separate Storm /Sewer 
Systems to require that discharges of copper into Shelter Island Yacht Basin waters via the City of 
San Diego’s MS4 not exceed a 30 kg/year wasteload for copper.”227   
 
The WLA for urban runoff was estimated using land use data, drainage area size, event mean 
concentration for copper in residential areas.  This information and assumptions such as wet 
weather copper concentrations equal dry weather concentrations were used to estimate the WLA 
of 30 kg copper/year.  Once during the permit cycle, the Copermittees will evaluate the data and 
assumptions used in estimating the WLA to ensure that nothing has changed which could result in 
a higher copper discharge. 
 
I.  Program Effectiveness Assessment  
 
The following legal authority applies to section I: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(v) provides that the 
Copermittees must include “Estimated reductions in loadings of pollutants from discharges of 
municipal storm sewer constituents from municipal storm sewer systems expected as the result of 
the municipal storm water quality management program.  The assessment shall also identify 
known impacts of storm water controls on ground water.”  Under Federal NPDES regulation 40 
CFR 122.42(c) applicants must provide annual reports on the progress of their storm water 
management programs. 
 
Section I.1.a of the Order requires the Copermittees to assess the effectiveness of the 
implementation of their jurisdictional programs and activities.  The section requires both specific 
activities and broader programs to be assessed since the effectiveness of jurisdictional efforts may 
be evident only when considered at different scales.  The effectiveness assessment requirements 
incorporate the approaches developed by the Copermittees in their October 16, 2003 “Framework 
for Assessing the Effectiveness of Jurisdictional Urban Runoff Management Programs,” 
including use of “outcome levels” and “major effectiveness assessment elements.”    
 
In their ROWD, the Copermittees request that use of particular outcome levels not be required for 
assessing the effectiveness of specific activities implemented by the Copermittees.  Because 
many of the techniques for using the various outcome levels are still in development, the 
conditions under which each outcome level must be used is not specified in the Order.  However, 

                                                 
227Regional Board, 2005.  Attachment A to Resolution No. R9-2005-0019, Amendment to the Water Quality Control 
Plan for the San Diego Region to Incorporate a Total Maximum Daily Load for Dissolved Copper in Shelter Island 
Yacht Basin, San Diego Bay.  P. 5. 
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during review of the Copermittees’ annual reports, the Regional Board has frequently needed to 
request that the Copermittees improve their effectiveness assessments and utilize the various 
assessment methods that are available.  Moreover, half of the Copermittees audited were found to 
have inadequate effectiveness  assessments which frequently lacked use of measurable goals.  For 
these reasons, the Order contains language requiring the Copermittees to utilize the various 
outcome levels “where applicable and feasible.”  This will help ensure that the Copermittees 
vigorously use outcome levels, while also providing the Copermittees with flexibility to develop 
techniques to use outcome levels where such techniques do not currently exist. 
 
The Copermittees also request in their ROWD that they not be responsible for assessment of the 
impact of their jurisdictional programs on pollutant load reductions, urban runoff water quality, 
and receiving water quality (outcome levels 4-6).  This request slights the overall goal of the 
Copermittees’ jurisdictional programs, which is to reduce discharged pollutants loads and 
improve water quality.  A link between the Copermittees’ jurisdictional programs and improved 
urban runoff and receiving water conditions must be made whenever adequate information exists.  
This can help validate current efforts, which is essential for maintaining program support, while 
also guiding future efforts.   
 
Assessments of jurisdictional programs on water quality have been conducted by Copermittees in 
the past and have been useful.  For example, the City of Encinitas reports decreasing bacteria 
levels in commercial areas following increased inspections of commercial facilities.  The City 
also reports similar results in residential areas following increased residential education efforts.228  
Such information provides very useful feedback to the Copermittees, since the results are specific 
and localized.  The results provide direct evidence of program impact which may otherwise be 
missed by assessments conducted at a watershed level.  Program assessment capable of linking 
jurisdictional programs and water quality improvements is an important tool that can exhibit to 
program managers, decision makers, and the public that jurisdictional urban runoff management 
program efforts are worthwhile and should continue.  For these reasons, the Order requires the 
Copermittees to assess the impact of their jurisdictional program on pollutant load reductions and 
water quality, where applicable and feasible.   
 
Section I.1.b of the Order requires the Copermittees improve jurisdictional activities or BMPs 
when they are found to be ineffective or when water quality impairments are continuing.  This 
requirement fulfills the purpose of conducting effectiveness assessments – to improve and refine 
the Copermittees’ programs.  The requirement is consistent with USEPA’s Phase II regulations, 
which state:  “If the permittee determines that its original combination of BMPs are not adequate 
to achieve the objectives of the municipal program, the MS4 should revise its program to 
implement BMPs that are adequate […].”229 
 
Section I.2.a of the Order requires the Copermittees to assess the effectiveness of the 
implementation of their watershed programs and activities.  The section requires both specific 
activities and broader programs to be assessed since the effectiveness of watershed efforts may be 
evident only when considered at different scales.  The effectiveness assessment requirements 
incorporate the approaches developed by the Copermittees in their October 16, 2003 “Framework 
for Assessing the Effectiveness of Jurisdictional Urban Runoff Management Programs,” 
including use of “outcome levels” and major effectiveness assessment elements.    
 

                                                 
228 City of Encinitas, 2006.  Jurisdictional Urban Runoff Management Program Annual Report FY 2004-2005.  P. 11-9.  
229 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68762. 
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As with the jurisdictional assessments discussed for section I.1.a, the Order contains language 
requiring the Copermittees to utilize outcome levels 1-4 for assessment “where applicable and 
feasible.”  This will help ensure that the Copermittees vigorously use the outcome levels, while 
also providing the Copermittees with flexibility to develop techniques to use outcome levels 
where such techniques do not currently exist.  The section also places particular focus on the 
Copermittees’ utilization of outcome levels 5 and 6, which address urban runoff and receiving 
water quality.  Since the entire thrust of the watershed urban runoff management programs is to 
improve the high priority water quality problems within the various watersheds, use of outcome 
levels 5 and 6 is needed to assess the effectiveness of the watershed urban runoff management 
programs.  After 15 years of implementation of the storm water program in San Diego County, 
impact of the program on water quality must be assessed.  Without such assessments, it will not 
be known whether the watershed urban runoff management programs are achieving their purpose.  
The Copermittees’ receiving waters monitoring program, which is watershed-based, is expected 
to provide the Copermittees with information to conduct these assessments. 
 
Section I.2.b of the Order includes requirements for modification of watershed activities similar 
to those for modification of jurisdictional activities discussed in section I.1.b.  Please see the 
section I.1.b discussion for further information. 
 
Section I.3.a of the Order requires the Copermittees to assess the effectiveness of their regional 
activities and programs in a manner similar to the assessment requirements discussed for section 
I.1.a and I.2.a.  Please see the discussions for these sections for further information.  Section I.3.a 
also requires the Copermittees to evaluate their progress in implementing measures on a regional 
basis.  These evaluations are needed to track the Copermittees’ progress towards meeting their 
goals and objectives for regional urban runoff management. 
 
Section I.4 (TMDL BMP Implementation Plan) requires the Copermittees to assess the 
effectiveness of their TMDL BMP Implementation Plans or equivalent plans in a manner similar 
to the assessment of the effectiveness of the watershed urban runoff management programs.  This 
is appropriate, since implementation of TMDL BMP Implementation Plans is similar to 
implementation of watershed urban runoff management programs. 
 
Section I.5 (Long-Term Effectiveness Assessment) requires the Copermittees to conduct a Long-
Term Effectiveness Assessment prior to their submittal of an application for reissuance of the 
Order.  The Long-Term Effectiveness Assessment is necessary to provide support for the 
Copermittees’ proposed changes to their programs in their ROWD.  It can also serve as the basis 
for changes to the Order’s requirements.  The Copermittees recommend that the Order include a 
requirement for development of a Long-Term Effectiveness Assessment in their ROWD.230   
 
J.  Reporting  
 
The following legal authority applies to section J: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.42(c) requires that “The 
operator of a large or medium municipal separate storm sewer system or a municipal separate 
storm sewer system that has been designated by the director under § 122.26(a)(1)(v) of this part 

                                                 
230 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-82. 
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must submit an annual report by the anniversary of the date of the issuance of the permit for such 
system.  The report shall include: (1) The status of implementing the components of the storm 
water management program that are established as permit conditions; (2) Proposed changes to the 
storm water management program that are established as permit condition.  Such proposed 
changes shall be consistent with § 122.26(d)(2)(iii) of this part; (3) Revisions, if necessary, to the 
assessment of controls and the fiscal analysis reported in the permit application under § 
122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, including monitoring data, that 
is accumulated throughout the reporting year; (5) Annual expenditures and budget for year 
following each annual report; (6) A summary describing the number and nature of enforcement 
actions, inspections, and public education programs; (7) Identification of water quality 
improvements or degradation.” 
 
California Water Code section 13267 provides that “the regional board may require than any 
person who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.” 
 
Section J.1 (Jurisdictional Urban Runoff Management Plans) outlines the information to be 
included in the Copermittees’ JURMPs.  It utilizes an approach similar to the approach used in 
Order No. 2001-01.  The information to be included in the JURMP is listed in detail in 
Attachment D.  Significant detail is included in the Order regarding what information should be 
in the JURMPs in order to provide certainty to the Copermittees when they develop and submit 
their JURMPs.  By providing detail for what information should be included in the JURMP, time 
spent by the Copermittees and Regional Board on JURMP reporting, review, comment, and 
response is expected to be reduced. 
 
It is important to note that in many cases, the requirements of the Order should not necessitate a 
complete rewrite of the JURMPs.  Only sections of the Order which are new or have been 
significantly changed should warrant rewriting of JURMP sections.  The Regional Board plans to 
work with the Copermittees and provide guidance regarding where JURMPs must be updated in 
accordance with the Order.  This will help ensure that rewriting, reporting, and review efforts are 
minimized. 
 
Sections J.2 and J.3 (Watershed and Regional Urban Runoff Management Plans) include 
requirements for information to be included in the WURMPs and RURMP that are similar in 
scope to the requirements for information to be included in the JURMPs (section J.1).  Please see 
the discussion for section J.1 for further information. 
 
Section J.4 (Hydromodification Plan) requires various submittals during the development of the 
HMP.  These submittals are necessary to provide both the Copermittees and the Regional Board 
the opportunity to review progress being made on the HMP.  Frequent review of the HMP as it 
develops is needed due to the complex nature of the issues the HMP will address.  The HMP 
submittal process included in the Order is based on a successful HMP submittal process 
previously implemented in the San Francisco Bay Area.  
 
The final HMP requires approval by the Regional Board.  Final approval by the Regional Board 
is necessary because the HMP requirements are new and relatively complex.  Full vetting of the 
HMP before the Regional Board will provide all interested parties the opportunity to participate 
on HMP development and help ensure a workable end product for the interested parties. 
 
Section J.6 (Report of Waste Discharge) requires submittal of a ROWD prior to the expiration of 
the Order.  The section identifies the minimum information to be included in the ROWD, based 
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on USEPA’s May 17, 1996 guidance “Interpretive Policy Memorandum on Reapplication 
Requirements for Municipal Separate Storm Sewer Systems.” 
 
K.  Modifications of Programs 
 
The following legal authority applies to section K: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Section K of the Order provides a process for the Copermittees to modify their urban runoff 
management programs.  This process will be useful so that the Copermittees can continue to 
refine and improve their programs based on the findings of their annual program effectiveness 
assessments.  The process allows for minor modifications to the Copermittees’ programs where 
the Copermittees can exhibit that the modifications meet or exceed existing legal requirements 
under the Order.  Such a process avoids lengthy and time consuming formal approvals of 
proposed modifications before the Regional Board, while still ensuring compliance with 
applicable legal standards and the Order.  The Copermittees requested inclusion of a process in 
the Order to allow for minor modifications to their urban runoff management programs in their 
ROWD.231  The process included in the Order is based on a process utilized by the San Francisco 
Bay Area Regional Water Quality Control Board in their MS4 permit for Alameda County.232  
 
L.  All Copermittee Collaboration 
 
The following legal authority applies to section L: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that 
“[The Copermittee must demonstrate that it can control] through interagency agreements among 
coapplicants the contribution of pollutants from one portion of the municipal system to another 
portion of the municipal system." 
 
No significant changes were made to this section. 
 
M.  Principal Permittee Responsibilities 
 
The following legal authority applies to section M: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.26(a)(3)(iii)(C) provides that 
“A regional authority may be responsible for submitting a permit application.”   
 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(D) provides that “[The Copermittee must 
demonstrate that it can control] through interagency agreements among coapplicants the 

                                                 
231 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. C-10. 
232 San Francisco Bay Area Regional Water Quality Control Board, 2003.  Order No. R2-2003-0021.  P. 45. 
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contribution of pollutants from one portion of the municipal system to another portion of the 
municipal system." 
 
No significant changes were made to this section. 
 
N. Receiving Waters Monitoring and Reporting Program 
 
The following legal authority applies to section N: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Copermittees must conduct a comprehensive monitoring program as 
required under Federal NPDES regulations 40 CFR 122.26(d)(2)(iii).   
 
See section V of this Fact Sheet/Technical Report for a discussion of changes to the Receiving 
Waters Monitoring and Reporting Program. 
 
O. Standard Provisions, Reporting Requirements, and Notifications 
 
The following legal authority applies to section O: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Standard provisions, reporting requirements, and notifications are 
consistent to all NPDES permits and are generally found in Federal NPDES regulation 40 CFR 
122.41. 
 
Section O.2 of the Order has been changed to remove the statement that all plans and reports 
submitted in compliance with the Order are an enforceable part of the Order.  This statement has 
been removed because it is unnecessary.  The Order itself contains sufficient detailed 
requirements to ensure that compliance with discharge prohibitions, receiving water limits, and 
the narrative standard of MEP are achieved.  Implementation by the Copermittees of programs in 
compliance with the Order’s requirements, prohibitions, and receiving water limits is the 
pertinent compliance standard to be used under the Order, as opposed to assessing compliance by 
reviewing the Copermittees’ implementation of their plans alone.   
 
Rather than being substantive components of the Order itself, the Copermittees’ urban runoff 
management plans are simply descriptions of their urban runoff management programs required 
under the Order.  These plans serve as procedural correspondence which guides program 
implementation and aids the Copermittees and Regional Board in tracking implementation of the 
programs.  In this manner, the plans are not functional equivalents of the Order.  For these 
reasons, the Copermittees’ urban runoff management plans need not be an enforceable part of the 
Order. 
 
P. Attachment A 
 
The following legal authority applies to Attachment A: 
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Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  California Water Code Section 13243 provides that “A regional 
board, in a water quality control plan or in waste discharge requirements, may specify certain 
conditions or areas where the discharge of waste, or certain types of waste, will not be permitted.”   
 
California Water Code Section 13263(a) provides that waste discharge requirements prescribed 
by the SDRWQCB implement the Basin Plan. 
 
No significant changes were made to this attachment. 
 
Q. Attachment B 
 
The following legal authority applies to Attachment B: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Standard provisions, reporting requirements, and notifications are 
consistent to all NPDES permits and are generally found in Federal NPDES regulation 40 CFR 
122.41. 
 
Attachment B includes Standard Provisions which have been developed by the SWRCB.  These 
Standard Provisions ensure that NPDES permits are consistent and compatible with USEPA’s 
federal regulations.  Some Standard Provisions sections specific to publicly owned sewage 
treatment works are not included in Attachment B. 
 
R. Attachment C 
 
The following legal authority applies to Attachment C: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).  
 
Attachment C contains definitions for new terms found in the Order.  In addition, definitions for 
terms previously defined in Order No. 2001-01 Attachment D, but which are not found in the 
current Order, have been deleted. 
 
S.   Attachment D 
 
The following legal authority applies to Attachment D: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  California Water Code section 13267 provides that “the regional 
board may require than any person who has discharged […] shall furnish, under penalty of 
perjury, technical or monitoring reports which the regional board requires.” 
 
Please see the discussion for section J.1 for further information. 
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T.   Attachment E 
 
The following legal authority applies to Attachment E: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.42(c) requires that “The 
operator of a large or medium municipal separate storm sewer system or a municipal separate 
storm sewer system that has been designated by the director under § 122.26(a)(1)(v) of this part 
must submit an annual report by the anniversary of the date of the issuance of the permit for such 
system.  The report shall include: (1) The status of implementing the components of the storm 
water management program that are established as permit conditions; (2) Proposed changes to the 
storm water management program that are established as permit condition.  Such proposed 
changes shall be consistent with § 122.26(d)(2)(iii) of this part; (3) Revisions, if necessary, to the 
assessment of controls and the fiscal analysis reported in the permit application under § 
122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, including monitoring data, that 
is accumulated throughout the reporting year; (5) Annual expenditures and budget for year 
following each annual report; (6) A summary describing the number and nature of enforcement 
actions, inspections, and public education programs; (7) Identification of water quality 
improvements or degradation.” 
 
California Water Code section 13267 provides that “the regional board may require than any 
person who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.” 
 
Attachment E to the Order outlines the information to be included in the Copermittees’ 
Jurisdictional Urban Runoff Management Program Annual Reports.  Significant detail is included 
in the attachment regarding what information should be in the annual reports in order to provide 
certainty to the Copermittees when they develop and submit their annual reports.  By providing 
detail for what information should be included in the annual reports, time spent by the 
Copermittees and Regional Board to generate, review, and comment on annual reports should be 
reduced.  
 
U. Attachment F 
 
The following legal authority applies to Attachment F: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Federal NPDES regulation 40 CFR 122.42(c) requires that “The 
operator of a large or medium municipal separate storm sewer system or a municipal separate 
storm sewer system that has been designated by the director under § 122.26(a)(1)(v) of this part 
must submit an annual report by the anniversary of the date of the issuance of the permit for such 
system.  The report shall include: (1) The status of implementing the components of the storm 
water management program that are established as permit conditions; (2) Proposed changes to the 
storm water management program that are established as permit condition.  Such proposed 
changes shall be consistent with § 122.26(d)(2)(iii) of this part; (3) Revisions, if necessary, to the 
assessment of controls and the fiscal analysis reported in the permit application under § 
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122.26(d)(2)(iv) and (d)(2)(v) of this part; (4) A summary of data, including monitoring data, that 
is accumulated throughout the reporting year; (5) Annual expenditures and budget for year 
following each annual report; (6) A summary describing the number and nature of enforcement 
actions, inspections, and public education programs; (7) Identification of water quality 
improvements or degradation.” 
 
California Water Code section 13267 provides that “the regional board may require than any 
person who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.” 
 
Attachment F to the Order provides a table summary of scheduled submittals required by the 
Order.  Unscheduled submittals are no longer added to the table, since there is no proper due date 
for such submittals.  A task summary has not been created for the Order, since the previous task 
summary was found to be redundant, repeating information found in the submittal summary and 
elsewhere in the Order.  
 
V.  Receiving Waters Monitoring and Urban Runoff Reporting Program 
 
The following legal authority applies to the Receiving Waters Monitoring and Urban Runoff 
Reporting Program: 
 
Broad Legal Authority:  CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and Federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv).   
 
Specific Legal Authority:  Copermittees must conduct a comprehensive monitoring program as 
required under Federal NPDES regulations 40 CFR 122.26(d)(2)(iii).   
 
Federal NPDES regulation 40 CFR 122.42(c) requires that “The operator of a large or medium 
municipal separate storm sewer system or a municipal separate storm sewer system that has been 
designated by the director under § 122.26(a)(1)(v) of this part must submit an annual report by 
the anniversary of the date of the issuance of the permit for such system.  The report shall 
include: (1) The status of implementing the components of the storm water management program 
that are established as permit conditions; (2) Proposed changes to the storm water management 
program that are established as permit condition.  Such proposed changes shall be consistent with 
§ 122.26(d)(2)(iii) of this part; (3) Revisions, if necessary, to the assessment of controls and the 
fiscal analysis reported in the permit application under § 122.26(d)(2)(iv) and (d)(2)(v) of this 
part; (4) A summary of data, including monitoring data, that is accumulated throughout the 
reporting year; (5) Annual expenditures and budget for year following each annual report; (6) A 
summary describing the number and nature of enforcement actions, inspections, and public 
education programs; (7) Identification of water quality improvements or degradation.” 
 
California Water Code section 13267 provides that “the regional board may require than any 
person who has discharged […] shall furnish, under penalty of perjury, technical or monitoring 
reports which the regional board requires.” 
 
1. Purpose  
 
According to USEPA, the benefits of sampling data include, but are not limited to: 
 

1. Providing a means for evaluating the environmental risk of storm water discharges by 
identifying types and amounts of pollutants present; 
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2. Determining the relative potential for storm water discharges to contribute to water 
quality impacts or water quality standard violations; 

3. Identifying potential sources of pollutants; and 
4. Eliminating or controlling identified sources more specifically through permit 

conditions.233 
 
Equally important, monitoring programs are an essential link in the improvement of urban runoff 
management efforts.  Data collected from monitoring programs can be assessed to determine the 
effectiveness of management programs and practices, which is vital for the success of the 
iterative approach used to meet the MEP standard.  Specifically, when data indicates that a 
particular BMP or program component is not effective, improved efforts can be selected and 
implemented.  Also, when water quality data indicate that water quality standards or objectives 
are being exceeded, particular pollutants, sources, and drainage areas can be identified and 
targeted for specific urban runoff management efforts. 
   
Considering the benefits described above, the Receiving Waters Monitoring and Reporting 
Program (MRP) has been designed to determine impacts to receiving water quality and beneficial 
uses from urban runoff and to use the results to refine the Copermittees’ urban runoff 
management programs for the reduction of pollutant loadings to the MEP.  The primary goals of 
the MRP include: 
 

1. Assess compliance with Order No. R9-2007-0001; 
2. Measure and improve the effectiveness of the Copermittees’ urban runoff management 

programs; 
3. Assess the chemical, physical, and biological impacts of receiving waters from urban 

runoff; 
4. Characterize urban runoff discharges; 
5. Identify sources of specific pollutants; 
6. Prioritize drainage and sub-drainage areas that need management actions; 
7. Detect and eliminate illicit discharges and illicit connections to the MS4; and 
8. Assess the overall health of receiving waters. 

 
Each of the components of the MRP is necessary to meet the objectives listed above.  In addition, 
the MRP has been designed in accordance with the guidance provided by the Southern California 
Stormwater Monitoring Coalition’s Model Monitoring Technical Committee in its August 2004 
“Model Monitoring Program for Municipal Separate Storm Sewer Systems in Southern 
California.”  This guidance document was developed in response to Senate Bill 72 (Kuehl), which 
addressed the standardization of sampling and analysis protocols in municipal stormwater 
monitoring programs.  The technical committee which developed the guidance included 
representatives from Southern California Regional Water Quality Control Boards (including San 
Diego), municipal storm water permittees (including the County of San Diego), Heal the Bay, and 
the Southern California Coastal Water Research Project.  
 
As its title suggests, the guidance essentially developed a model municipal storm water 
monitoring program for use in Southern California.  The model program is structured around five 
fundamental management questions, outlined below.  The MRP is designed as an iterative step 
towards ensuring that the Copermittees’ monitoring program can fully answer each of the five 
management questions. 
 

                                                 
233 USEPA, 1992.  NPDES Storm Water Sampling Guidance Document.  EPA/833-B-92-001. 
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1. Are conditions in receiving waters protective, or likely to be protective, of beneficial 
uses? 

2. What is the extent and magnitude of the current or potential receiving water problems? 
3. What is the relative urban runoff contribution to the receiving water problem(s)? 
4. What are the sources of urban runoff that contribute to receiving water problem(s)? 
5. Are conditions in receiving waters getting better or worse? 

 
The justifications for each component of the monitoring program are discussed below. 
 
2. Monitoring Program 
 
Summary of Order No. 2001-01 Monitoring Program and Results 
 
The Copermittees’ monitoring under Order No. 2001-01 includes several components:  (a) wet 
weather mass loading station monitoring (including toxicity monitoring); (b) bioassessment 
monitoring; (c) dry weather field screening and analytical monitoring; (d) coastal storm drain 
monitoring; and (e) ambient bay and lagoon monitoring.  Each of these is briefly summarized 
below with recent results briefly discussed.  The Copermittees’ most recent monitoring report is 
available at: 
 

http://www.projectcleanwater.org/html/wg_monitoring_04-05report.html. 
 
Wet Weather Mass Loading Station Monitoring 
 
The Copermittees’ wet weather mass loading station monitoring consists of water quality 
monitoring during three storm events annually within the main drainage at the base of each major 
watershed in San Diego County.  There are currently 11 wet weather mass loading stations 
throughout San Diego County, where various constituents of concern, bacterial indicators, and 
toxicological impacts are measured.  Using data collected from the wet weather mass loading 
stations, persistent wet weather constituents of concern have been identified by the Copermittees 
in their Baseline Long-Term Effectiveness Assessment document.  Persistent wet weather 
constituents of concern are generally those constituents which have concentrations which 
persistently exceed water quality objectives.  Increasing and decreasing trends in constituent 
concentrations have also been identified by the Copermittees. 
 
Mass Loading Station Persistent Wet Weather Constituents and Trends234 

Mass Loading Stations Persistent Wet Weather 
Constituents of Concern 

Significant Trends Observed 

Santa Margarita Fecal Coliform 
Total Suspended Solids 
Turbidity 

 

San Luis Rey Total Dissolved Solids  
Agua Hedionda Fecal Coliform 

Total Dissolved Solids 
Total Suspended Solids 
Turbidity 

Increasing chemical oxygen demand 
Increasing total kjeldahl nitrogen 
Increasing total phosphorus 
Increasing total suspended solids 
Increasing turbidity 

Escondido Creek Fecal Coliform 
Total Dissolved Solids 
Turbidity 

 

                                                 
234 San Diego County Copermittees, 2005.  Baseline Long-Term Effectiveness Assessment.    
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San Dieguito River Total Dissolved Solids  
Penasquitos River Total Dissolved Solids  
Tecolote Creek Fecal Coliform 

Turbidity 
Diazinon 

Increasing arsenic (still below water 
quality objective) 
Decreasing total suspended solids 
Decreasing total zinc 

San Diego River Fecal Coliform  
Chollas Creek Fecal Coliform 

Total Suspended Solids 
Turbidity 
Diazinon 
Copper 
Zinc 
Toxicity (Ceriodaphnia and 
Hyalella) 

Increasing nitrate 
Increasing lead 
Decreasing total suspended solids 
Decreasing total dissolved solids 
Decreasing nickel 

Sweetwater River Total Dissolved Solids 
Fecal Coliform 
Diazinon 

 

Tijuana River Fecal Coliform 
Ammonia 
Biochemical Oxygen Demand 
Chemical Oxygen Demand 
Total Phosphorus 
Total Suspended Solids 
Turbidity 
Chlorpyrifos 
Diazinon 
Malathion 
Toxicity (Ceriodaphnia) 

 

 
Bioassessment Monitoring 
 
Bioassessment monitoring is conducted to provide site-specific information about the health and 
diversity of freshwater benthic communities within a specific reach of a creek.  It consists of 
collecting samples of the benthic communities during dry weather and conducting a taxonomic 
identification to measure community abundance and diversity.  Benthic community abundance 
and diversity is then compared to a reference creek to assess benthic community health.  Under 
Order No. 2001-01, the Copermittees are required to conduct bioassessment monitoring on 23 
stream reaches.  The results from the Copermittees’ bioassessment monitoring demonstrate that 
the beneficial uses of urban streams are being adversely impacted by urban runoff.  The San Luis 
Rey, Carlsbad, San Dieguito, Penasquitos, Mission Bay, San Diego River, San Diego Bay, and 
Tijuana River watersheds all had Poor to Very Poor Index of Biotic Integrity ratings.235     
 
Dry Weather Field Screening and Analytical Monitoring 
 
The Copermittees conduct dry weather field screening and analytical monitoring throughout their 
jurisdictions at various locations within their MS4s. While a principal purpose of the dry weather 
field screening and analytical monitoring is to identify illicit discharges and/or connections to the 
MS4, the data gathered also provides useful information regarding water quality within the 
Copermittees’ MS4s during dry weather conditions.  Data from dry weather field screening and 

                                                 
235 San Diego County Municipal Copermittees, 2005.  2004-2005 Urban Runoff Monitoring Final Report.  Executive 
Summary. 
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analytical monitoring is often used effectively to identify and abate illicit discharges, but it also 
indicates high levels of pollutants in the Copermittees’ MS4s.  The number of exceedances of 
water quality criteria for various constituents at dry weather field screening and analytical 
monitoring sites frequently exceeds the number monitoring site visits conducted.236  
 
Coastal Storm Drain Monitoring 
 
Coastal storm drain monitoring involves monitoring discharges from coastal storm drains and 
nearby receiving waters for bacterial indicators.  Approximately 59 coastal storm drains are 
monitored year round on a weekly or monthly basis, depending on the season.  For samples 
collected in receiving waters, total coliform, fecal coliform, and Enterococcus water quality 
standards were exceeded at a rate of 2.0%, 1.7%, and 4.4% respectively in 2003-2004.  Counts of 
bacterial indicators in samples collected from coastal storm drain discharges greatly exceeded 
those of samples collected in receiving waters, but were not reported in relation to water quality 
standards.237  
 
Ambient Bay and Lagoon Monitoring 
 
To monitor ambient bay and lagoon conditions, the Copermittees focus on assessing bay and 
lagoon sediments where contaminants are most likely to be found.  Monitoring is conducted in 
twelve coastal embayments for various constituents, toxicity, and benthic infauna.  Most of the 
embayments monitored were found to contain toxic elements in their sediment.   However, this 
monitoring did occur in embayment areas targeted because of their likelihood to contain 
contaminated sediment, essentially representing worst-case scenarios.238   
 
Mass Loading Station Monitoring 
 
Section II.A.1 of the MRP requires mass loading and toxicity monitoring at monitoring stations 
located at the bottom of major watersheds within San Diego County.  The mass loading 
monitoring will provide data representing event mean concentrations of pollutants, total pollutant 
loadings, and toxicity conditions from specific drainage areas.  Mass loading monitoring stations 
are recommended by the Model Monitoring Technical Committee in order to answer management 
questions 1, 2, and 5.239  The stations are also expected to contribute towards meeting MRP goals 
1, 2, 3, 4, 6, and 8.  The mass loading station monitoring included in the MRP is the same as the 
mass loading station monitoring proposed by the Copermittees in their ROWD.240 
 
Sections II.A.1.a and II.A.1.b of the MRP identify the location of the mass loading stations and 
the frequency of the monitoring to be conducted at the mass loading stations.  The locations of the 
stations are identical to the locations utilized under Order No. 2001-01, and match the locations 
proposed by the Copermittees in their ROWD.241  These locations provide substantial coverage of 
the major watersheds within the San Diego Region portion of San Diego County. 
 
The frequency of monitoring at the mass loading stations has been changed from monitoring each 
station for three wet weather events every year to monitoring each station for two wet weather 

                                                 
236 Ibid.  Sections 4-12. 
237 Ibid.  Attachment A. 
238 Ibid.  Executive Summary. 
239 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. Chapter 5. 
240 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, p. 9.  
241 Ibid. Attachment 3, p. 9. 
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and two dry weather monitoring events every other year.  While this is an overall reduced 
frequency of monitoring at the mass loading stations, it is replaced by the addition of new 
monitoring stations to be located in the upper watersheds (called temporary watershed assessment 
stations).  The new information generated from the temporary watershed assessment stations, as 
well as from new monitoring of dry weather events, offsets the reduced amount of information 
gathered at mass loading stations resulting from the monitoring of fewer wet weather events. 
 
In their ROWD, the Copermittees statistically compared the Order No. 2001-01 monitoring 
program with the proposed program in order to determine any loss in the ability to observe trends 
resulting from the reduced wet weather monitoring frequency.  The Copermittees’ statistical 
assessments utilized empirical data from the existing monitoring program and used existing 
trends to predict or model the future data sets to estimate when water quality objectives would be 
reached assuming that current trends continue.  The Copermittees found that “depending upon the 
current rate of decrease in observed concentration and variability of constituents, the ability to 
observe trends will not change significantly with the recommended program.”242  Using an 
example worst case scenario of a data exhibiting a non-significant downward trend (copper in 
Tecolote Creek), it was estimated that the frequency of monitoring conducted under Order No. 
2001-01 would not exhibit concentrations below the water quality objective with 95% confidence 
for 18 years.  Using the frequency of monitoring included in the MRP, however, it would take 22 
years to see the same results - a relatively modest increase.  The Copermittees further considered 
the ability to identify statistically significant differences between watersheds or between years 
when data from only two wet weather events is collected, as opposed to three events.  Again, the 
Copermittees found that results are similar whether two wet weather events or three are 
monitored.243 
 
While the reduction in the frequency of monitoring of wet weather events will certainly impact 
the ability to observe statistically significant trends and differences to some extent, the new MRP 
will advance the understanding of conditions in San Diego County watersheds.  Segmenting the 
watershed and adding new temporary watershed assessment stations will provide additional 
watershed information relative to magnitude and extent, as well as  increased spatial coverage to 
focus management efforts.  Moreover, the MRP provides a more comprehensive temporal view of 
the watershed with the addition of dry weather monitoring, which will improve the Copermittees’ 
ability to complete the pollutant loading picture.244   
 
Sections II.A.1.c-f of the MRP include requirements that standard sampling and analysis 
protocols are followed by the Copermittees during monitoring.  These are generally the same 
requirements included in Order No. 2001-01. 
 
Section II.A.1.g of the MRP lists the constituents to be monitored at mass loading stations and 
temporary watershed assessment stations.  These constituents have not changed from the 
constituents monitored under Order No. 2001-01. 
 
Section II.A.1.h of the MRP requires the analysis of several additional constituents at stations in 
the Chollas Creek watershed.  These constituents are required for analysis to assess the 
contribution of urban runoff to the Toxic Hot Spot at the mouth of Chollas Creek.  The 
requirement for this analysis is consistent with the SWRCB’s June 1999 Consolidated Toxic Hot 
Spot Cleanup Plan. 

                                                 
242 Ibid. Attachment 3, p. 14. 
243 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, Appendix A, p. 2-5. 
244 Ibid. Attachment 3, p. 18. 
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Sections II.A.1.i-j of the MRP identify the toxicity testing to be implemented and require that 
standard toxicity testing procedures be followed during the testing.  These toxicity testing 
requirements have not changed for the toxicity testing requirements of Order No. 2001-01. 
 
Temporary Watershed Assessment Station Monitoring 
 
Section II.A.2.a of the MRP identifies the number of temporary watershed assessment stations to 
be monitored in a given year for each watershed.  Temporary watershed assessment stations will 
serve to segment watersheds, providing information on sub-watersheds which have previously not 
been monitored extensively.  This will aid in the identification of water quality problem areas and 
help identify sources.  Temporary watershed assessment stations are recommended by the Model 
Monitoring Technical Committee in order to answer management questions 1, 2, 3, and 5.245  The 
stations are also expected to contribute towards meeting MRP goals 1, 2, 3, 4, 5, 6, and 8.    
 
The section allows for the number of stations within a watershed to change, as long as the total 
number of stations monitored is not reduced.  The number and watershed location of the stations 
and the frequency that they are to be monitored matches the Copermittees’ proposal in their 
ROWD.246  However, the location of the stations within each watershed is critical in terms of 
determining the monitoring program’s effectiveness.  If correctly sited, the stations are expected 
to be very useful in answering the program’s management questions and meeting the program’s 
goals.  For this reason, the MRP includes requirements to guide where the stations are located.  
This will help maximize the utility of the stations, while also providing the Copermittees with 
adequate flexibility to ultimately choose the locations of the stations.  The requirements for 
locating the stations is based on recommendations made by USEPA’s contractor Tetra Tech 
during its review of the Copermittees’ monitoring program proposal.247  
 
Section II.A.2.b of the MRP identifies the required frequency of monitoring of temporary 
watershed assessment stations in a given year.  The stations will be monitored with the same 
frequency as the mass loading stations.  This frequency was proposed by the Copermittees in their 
ROWD.248  The frequency of monitoring is appropriate for the same reasons it is appropriate at 
the mass loading stations (see the discussion for sections II.A.1.a and II.A.1.b). 
 
Section II.A.2.c of the MRP requires temporary watershed assessment stations to be monitored in 
the same manner as mass loading stations, in terms of procedures, protocols, analysis, etc.  
 
Bioassessment Monitoring 
 
Section II.A.3 of the MRP requires the Copermittees to conduct bioassessment monitoring.  
Bioassessment monitoring is a cost-effective tool that measures the effects of water quality over 
time.249  It is an important indicator of stream health and impacts from urban runoff.  It can detect 
impacts that chemical and toxicity monitoring cannot.  USEPA encourages permitting authorities 
to consider requiring biological monitoring methods to fully characterize the nature and extent of 

                                                 
245 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. Chapter 5. 
246 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, p. 12. 
247 Tetra Tech, Inc., 2006.  Review of San Diego County MS4 Monitoring Program.  P. 13. 
248 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, p. 12. 
249 California Department of Fish and Game, 2002.  California Regional Water Quality Control Board, San Diego 
Region 2002 Biological Assessment Report:  Results of May 2001 Reference Site Study and Preliminary Index of 
Biotic Integrity. 

0040436



Fact Sheet/Technical Report for  January 24, 2007 
Order No. R9-2007-0001 
 
 

106 

impacts from urban runoff.250  Therefore, the Regional Board commonly requires bioassessment 
monitoring in MS4 and other types of discharge permits. 
 
Bioassessment is the direct measurement of the biological condition, physical condition, and 
attainment of beneficial uses of receiving waters (typically using benthic macroinvertebrates, 
periphyton, and fish).  Bioassessment monitoring integrates the effects of both water chemistry 
and physical habitat impacts (e.g., sedimentation or erosion) of various discharges on the 
biological community native to the receiving waters.  Moreover, bioassessment is a direct 
measurement of the impact of cumulative, sub-lethal doses of pollutants that may be below 
reasonable water chemistry detection limits, but that still have biological affects. 
 
Because bioassessment focuses on communities of living organisms as integrators of cumulative 
impacts resulting from water quality or habitat degradation, it defines the ecological risks 
resulting from urban runoff.  Bioassessment not only identifies that an impact has occurred, but 
also measures the effect of the impact and tracks recovery when control or restoration measures 
have been taken.  These features make bioassessment a powerful tool to assess compliance, 
evaluate the effectiveness of BMPs, and to track both short and long-term trends (MRP goals 
1,2,3, and 8).  Bioassessment can also help answer management questions 1, 2, and 5. 
 
Section II.A.3.a of the MRP specifies the number of bioassessment stations to be monitored and 
their watershed location.  This specification is consistent with Order No. 2001-01’s bioassessment 
requirements and the Copermittees’ ROWD.251  This section also identifies the most current 
established protocol to be used in identifying bioassessment reference stations.  The protocol 
referenced in the Order is specified because it provides a qualitative and repeatable method for 
identifying reference sites.  Moreover, the protocol is well established, since it has been peer 
reviewed and published. 
 
Section II.A.3.b of the MRP requires bioassessment stations to be collocated with mass loading 
and temporary watershed assessment stations.  This improves the accuracy of the conclusions of 
the triad approach for a particular area, since all data will be collected from one location within a 
watershed, instead of several areas.  This approach is recommended by the Copermittees in their 
ROWD.252 
 
Section II.A.3.c of the MRP requires bioassessment monitoring to be conducted in May and 
October, which is a continuation of the standard practice conducted under Order No. 2001-01. 
Timing of bioassessment monitoring is also required to coincide with dry weather monitoring at 
mass loading and temporary watershed assessment stations.  This improves the accuracy of the 
conclusions of the triad approach for particular time periods, since all data will be collected at 
specific times within a watershed, instead of at different times.  This approach is recommended 
by the Copermittees in their ROWD.253 
 
Section II.A.3.d of the MRP requires bioassessment monitoring to utilize the targeted riffle 
composite approach, which is consistent with the SWRCB’s Surface Water Ambient Monitoring 
Program (SWAMP) Quality Assurance Management Plan (QAMP), as amended.  Through 
SWAMP, various bioassessment methods were evaluated and it was found that the targeted riffle 

                                                 
250 USEPA, 1999. Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers. EPA 841-B-99-002. P. 2-5. 
251 San Diego County Copermittees, 2005.  Report of Waste Discharge. Attachment 3, p. 12.  
252 Ibid.  Attachment 3, p. 10. 
253 Ibid.  Attachment 3, p. 10. 
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composite approach was a particularly efficient method, providing accurate data in a cost efficient 
manner. 
 
Section II.A.3.e of the MRP requires bioassessment monitoring to include assessment of 
periphyton (algae).  Advantages of bioassessment using periphyton include:  (1) they have rapid 
reproduction rates and very short life cycles, making them valuable indicators of short-term 
impacts; (2) as primary producers, they are most directly affected by physical and chemical 
factors; (3) sampling is easy and inexpensive; and (4) algal assemblages are sensitive to some 
pollutants which may not visibly affect other aquatic assemblages.254 
 
Section II.A.3.f of the MRP specifies an approach for calculation of an Index of Biotic Integrity 
for all bioassessment stations.  The specified approach is consistent with USEPA’s procedures for 
developing an Index of Biotic Integrity.  The approach is also specified because it is highly 
repeatable and robust.  In addition, the specified approach has previously been utilized by the 
Copermittees under Order No. 2001-01’s requirements.  
 
Section II.A.3.g of the MRP includes a standard requirement for a professional laboratory to 
perform the bioassessment procedures. 
 
Follow-Up Analysis and Actions 
 
Section II.A.4 of the MRP requires the Copermittees to use the results of the chemistry, toxicity, 
and bioassessment monitoring to determine if impacts from urban runoff are occurring and when 
follow-up actions are necessary.  The triad approach allows a wide range of measurements to be 
combined to more efficiently identify pollutants, their sources, and appropriate follow-up actions.  
Results from the three types of monitoring shall be assessed to evaluate the extent and causes of 
pollution in receiving waters and to prioritize management actions to eliminate or reduce the 
sources.  The framework provided in Table 3 is to be used to determine conclusions from the data 
and appropriate follow-up actions.  The framework in Table 3 was derived from the Model 
Monitoring Program for Municipal Separate Storm Sewer Systems in Southern California.255 
These follow-up actions are expected to primarily help answer management questions 2 and 4, as 
well as address MRP goals 2, 4, 5, 6 and 7. 
 
When, based on the framework in Table 3, data indicates the presence of toxic pollutants in 
runoff, the Copermittees are required to conduct a Toxicity Identification Evaluation (TIE).  A 
TIE is a set of procedures used to identify the specific chemical(s) responsible for toxicity to 
aquatic organisms.  When discharges are toxic to a test organism, a TIE must be conducted to 
confirm potential constituents of concern and rule out others, therefore allowing Copermittees to 
determine and prioritize appropriate management actions.  If a sample is toxic to more than one 
species, it is necessary to determine the toxicant(s) affecting each species.  If the type and source 
of pollutants can be identified based on the data alone and an analysis of potential sources in the 
drainage area, a TIE is not necessary. 
 
When a TIE identifies a pollutant associated with urban runoff as a cause of toxicity, it is then 
necessary to conduct follow-up actions to identify the causative agents of toxicity, isolate the 
sources of toxicity, evaluate the effectiveness of toxicity control options, and then confirm the 
reduction in toxicity.  Follow-up actions should analyze all potential source(s) causing toxicity, 

                                                 
254 USEPA, 1999. Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers. EPA 841-B-99-002. P. 3-3. 
255 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. P. 5-61. 
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potential BMPs to eliminate or reduce the pollutants causing toxicity, and suggested monitoring 
to demonstrate that toxicity has been removed.   
 
Ambient Bay and Lagoon Monitoring 
 
Sections II.A.5.a-c of the MRP requires to Copermittees to conduct monitoring of the ambient 
conditions of bays, lagoons, and similar waters.  Focused monitoring on these resources is needed 
because of their uniqueness and the high value of their beneficial uses.  Such monitoring is 
recommended by the Stormwater Monitoring Coalition’s Model Monitoring Technical 
Committee.256 
 
The MRP requires the Copermittees to assess the data collected for the bays and lagoons over the 
last three years and refocus the monitoring program based on the assessment conducted.  If links 
between bay and lagoon conditions and mass loading stations are observed, monitoring is to be 
conducted in all bays and lagoons in order to gain a better understanding of this relationship.  If 
such a linkage is not observed, special studies shall be conducted specific to the various bays and 
lagoons and the issues they face.  The approach outlined in the MRP for the ambient bay and 
lagoon monitoring program is based on the proposal found in the Copermittees’ ROWD.257  It is 
expected to help answer management questions 1, 2, and 5, as well as address MRP goals 1, 2, 3, 
6, and 8, with regards to bays and lagoons. 
 
Section II.A.5.d of the MRP requires that ambient bay and lagoon monitoring utilize the triad 
approach for assessment of data.  The triad approach links chemistry, toxicity, and bioassessment 
data to better identify and understand the causes of impacts to beneficial uses.  This approach has 
previously been used by the Copermittees in their ambient bay and lagoon monitoring.258 
 
Section II.A.5.e of the MRP requires monitoring of the water column in bays and lagoons as 
necessary to supply information needed for TMDLs.  This requirement has been added to the 
MRP to better ensure that storm water and TMDL monitoring complement each other where 
possible.  This is expected to improve the efficiency with which monitoring resources are used.  
The Copermittees support complementary storm water and TMDL efforts in their ROWD.259 
 
Coastal Storm Drain Monitoring 
 
Section II.A.6 of the MRP continues the Copermittees’ coastal storm drain monitoring program 
in the same manner as it was conducted under Order No. 2001-01’s receiving waters monitoring 
program.  The coastal storm drain monitoring program outlined in the MRP is consistent with the 
Copermittees’ proposal in their ROWD.260  Coastal storm drain monitoring is critical because one 
of the primary impacts to coastal receiving waters is the loss of recreational beneficial uses 
resulting from high levels of bacteria in urban runoff.  The coastal storm drain monitoring 
program is expected to help answer management questions 1, 2, 3, 4 and 5, as well as address 
MRP goals 1, 2, 3, 4, 5, 6, 7, and 8. 
 
Sections II.A.6.a and II.A.6.b.(1) of the MRP require the Copermittees to identify all coastal 
storm drains and sample those that are flowing on a monthly basis.  All coastal storm drains are 
                                                 
256 Ibid. P. 5-38. 
257 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, p. 10-12. 
258 San Diego County Copermittees, 2005.  San Diego County Copermittees 2004-2005 Urban Runoff Monitoring Final 
Report.  P. ES-2. 
259 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-10. 
260 Ibid. Attachment 4. 
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required to be part of the program; skipping certain storm drains simply because they are near 
other storm drains is inappropriate, since each storm drain can have significantly different 
conditions within its drainage area.  One purpose of coastal storm drain monitoring is to identify 
and abate sources of bacterial contamination.  Since the sources of bacterial contamination at a 
storm drain are generally not known, the potential for a flowing coastal storm drain to be 
discharging urban runoff with high levels of bacteria cannot be known unless the storm drain is 
monitored. 
 
The requirement that all coastal storm drains be part of the program is offset by the reduction in 
sampling frequency to a monthly basis year round, instead of weekly in the summer and monthly 
in the winter.  Moreover, the MRP allows sampling frequency to be further reduced when 
monitoring results indicate bacteria levels are consistently below an identified criteria.  These 
reductions in sampling frequency are allowed because the Copermittees have found monthly 
monitoring to typically be representative of storm drain conditions.  Also, the Copermittees have 
identified some storm drains which consistently have low levels of bacteria and do not cause 
exceedances of standards in receiving waters.  Reduction in monitoring frequency provides the 
Copermittees with  more time and resources to investigate problem storm drains, as required in 
MRP sections II.A.6.b.3-5.  The monitoring frequencies in the MRP are recommended by the 
Copermittees in their ROWD.261 
 
Section II.A.6.b.(2) of the MRP requires the Copermittees to notify the Regional Board if they 
are going to reduce the monitoring frequency of a coastal storm drain.  This will allow the 
Regional Board the opportunity to review the proposed reduction prior to the reduction being 
enacted by the Copermittee.  
 
Sections II.A.6.b.(3-5) of the MRP identifies when follow-up investigations must be conducted 
based on results of coastal storm drain monitoring.  Criteria to trigger investigations is needed to 
ensure that problem storm drains are investigated.  Without criteria triggering investigations, 
there is the potential that sources causing high bacteria levels in storms drains and coastal 
receiving waters could go uninvestigated.  
 
Section II.A.6.b.(6) of the MRP requires the Copermittees to provide notification of exceedances 
of public health standards so that proper action can be taken by public health agencies. 
 
Toxic Hot Spot Monitoring 
 
Section II.A.7 of the MRP requires the Copermittees to develop and implement a monitoring 
program for Toxic Hot Spots in San Diego Bay.  This requirement is identical to the requirement 
included in the receiving waters monitoring and reporting program for Order No. 2001-01, and is 
necessary to ensure the Order is consistent with the SWRCB’s June 1999 Consolidated Toxic Hot 
Spot Cleanup Plan.   
 
Pyrethroids Monitoring 
 
Section II.A.8 of the MRP requires the Copermittees to develop and implement a monitoring 
program which addresses pyrethroids.  A program to monitor pyrethroids is needed because they 
are the leading insecticides sold to homeowners and have been found at toxic levels in suburban 

                                                 
261 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 4. 
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stream sediments in California when investigated.262  Moreover, their use is likely to increase as 
diazinon use decreases.  Monitoring of pyrethroids will help guide efforts to ensure that the gains 
achieved by the phasing out of diazinon are not nullified by increased use of pyrethroids.   
 
Since a monitoring program for pyrethroids is new, the Copermittees are provided significant 
leeway in the development and implementation of the program.  The Copermittees can utilize the 
flexibility incorporated into the MRP to develop a program that is workable for them while 
providing the necessary information.  Moreover, the MRP provides the Copermittees with over a 
year to develop the program.  
 
Trash Monitoring 
 
Section II.A 9 of the MRP requires the Copermittees to develop and implement a monitoring 
program which addresses trash.  A program to monitor trash is needed because trash conditions 
impacting beneficial uses have frequently been observed within the Copermittees’ jurisdictions.  
For example, the Regional Board directed the Copermittees within the watersheds of Chollas and 
Paleta Creeks to implement the “iterative process” to address violations of water quality standards 
due to trash conditions within the creeks.263  The Regional Board also issued a Notice of 
Violation to the City of Escondido for trash conditions in Escondido Creek.264  Moreover, the 
Copermittees have identified trash as a regional priority.265 
 
Since a monitoring program for trash is new, the Copermittees are provided significant leeway in 
the development and implementation of the program.  The Copermittees can utilize the flexibility 
incorporated into the MRP to develop program that is workable for them while providing the 
necessary information.  Moreover, the MRP provides the Copermittees with over a year to 
develop the program.  
 
MS4 Discharge Monitoring 
 
Section II.A.10 of the MRP requires the Copermittees to develop and implement a program to 
monitor and characterize pollutant discharges from MS4 outfalls.  After over 15 years of program 
implementation, most Copermittees have not monitored their MS4 discharges significantly and 
still do not know the quality of those discharges during various conditions.  Such monitoring is 
critical, since it will provide for prioritization of areas for increased management efforts.  It will 
also provide the Copermittees the ability to better assess and improve their jurisdictional 
programs and BMPs.  For example, the Copermittees’ assessment framework calls for assessing 
changes in load reductions and MS4 discharge quality.266  Monitoring of MS4 discharges will 
enable the Copermittees to meet these program assessment goals.  Without monitoring of MS4 
discharges, it is unclear how these program assessment goals will be met.  This type of 
monitoring is recommended for high priority outfalls by the Stormwater Monitoring Coalitions’ 
Model Monitoring Technical Committee.267  It is expected to help answer management questions 

                                                 
262 Science News Online, 2006.  A Little Less Green? Studies Challenge the Benign Image of Pyrethroid Insecticides.  
www.sciencenews.org/articles/20060204/bob9/asp. 
263 Regional Board, 2001.  California Water Code Section 13267 Directives Issued to the City of San Diego, City of La 
Mesa, City of Lemon Grove, and City of National City. 
264 Regional Board, 2000.  Notice of Violation No. 2000-181. 
265 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. C-3. 
266 San Diego Municipal Stormwater Copermittees, 2003.  A Framework for Assessing the Effectiveness of 
Jurisdictional Urban Runoff Management Programs.  P. 14. 
267 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. P. 5-55. 
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3and 4, which is consistent with Tetra Tech’s review of the Copermittees’ monitoring proposal, 
which stated “give substantially more attention of questions 3 and 4.”268 It will also address MRP 
goals 1, 2, 4, 5, 6, and 7. 
 
Since a monitoring program for MS4 discharges is new, the Copermittees are provided significant 
leeway in the development and implementation of the program.  The Copermittees can utilize the 
flexibility incorporated into the MRP to develop program that is workable for them while 
providing the necessary information.  Moreover, the MRP provides the Copermittees with over a 
year to develop the program. 
 
Source Identification Studies 
 
Section II.A.11 of the MRP requires the Copermittees to develop and implement a program to 
identify sources of discharges of pollutants causing the high priority water quality problems 
within each watershed.  Identification of sources causing high priority water quality problems is a 
central purpose of urban runoff management programs.  Monitoring which enables the 
Copermittees to identify sources of water quality problems aids the Copermittees in focusing their 
management efforts and improving their programs.  In turn, the Copermittees’ programs can 
abate identified sources, which will improve the quality of urban runoff discharges and receiving 
waters.  This monitoring is needed to address management question 4 (What are the sources to 
urban runoff that contribute to receiving water problems?).  Source identification monitoring is a 
key component of the Model Monitoring Program, which states “once it has been determined […] 
that urban runoff is, or is likely to be, a significant source of one or more receiving water 
problems, then more intensive source identification efforts are called for.”269  Moreover, in its 
review of the Copermittees’ monitoring proposal, Tetra Tech finds that “after some years of 
assessment monitoring, it is time to look more systematically at determining the relative urban 
contributions and the sources of urban runoff that contribute to identified receiving water 
problems.”270 
 
Since a monitoring program for source identification is mostly new, the Copermittees are 
provided significant leeway in the development and implementation of the program.  The 
Copermittees can utilize the flexibility incorporated into the MRP to develop program that is 
workable for them while providing the necessary information.  Moreover, the MRP provides the 
Copermittees with over a year to develop the program. 
 
TMDL Monitoring 
 
Section II.A.12 of the MRP requires the Copermittees to continue to monitor for TMDLs in 
Chollas Creek as required in the Regional Board’s Investigation Order No. R9-2004-0277. 
 
Regional Monitoring Program 
 
Section II.B.1 of the MRP requires the Copermittees to conduct regional monitoring if directed 
by the Executive Officer.  Such investigations may be required under CWC sections 13267 and 
13383. 
   

                                                 
268 Tetra Tech Inc., 2006.  Review of San Diego County MS4 Monitoring Program. P. 15. 
269 Model Monitoring Technical Committee, 2004.  Model Monitoring Program for Municipal Separate Storm Sewer 
Systems in Southern California. P. 4-17. 
270 Tetra Tech Inc., 2006.  Review of San Diego County MS4 Monitoring Program.  P. 15. 
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Section II.B.2 of the MRP allows the Copermittees to participate in Bight ’08.  This will provide 
the Copermittees and Regional Board with insight on the impact of urban runoff on a regional 
level in the Southern California Bight.  Participation in Bight ’08 was recommended by the 
Copermittees in their ROWD.271  Since participation in Bight ’08 is optional for the Copermittees, 
this section outlines the monitoring which must be conducted if the Copermittees do not 
participate in the study.  The monitoring the Copermittees are to conduct if they do not participate 
in Bight ’08 is consistent with the monitoring they are required to conduct in other years. 
 
Special Studies 
 
Section II.C of the MRP requires the Copermittees to conduct special investigations if directed 
by the Executive Officer.  Such investigations may be required under California Water Code 
sections 13267 and 13383. 
 
Dry Weather Field Screening and Analytical Monitoring 
 
Section II.D of the MRP requires the Copermittees to conduct dry weather field screening and 
analytical monitoring.  In general, the Order’s requirements are the same as the dry weather 
monitoring requirements of Order No. 2001-01. Significant changes in the requirements are 
discussed below. 
 
Section II.D.1 of the MRP requires the Copermittees to select dry weather monitoring stations to 
cover the entire MS4 system, as well as be in compliance with minimum guidelines/criteria. 
These criteria require a minimum number of stations per square mile.  Additional language has 
been added to provide the Copermittees flexibility in providing equivalent coverage of the MS4 
with fewer stations. 
 
In its October 29, 2004 letter to the Copermittees, as well as in subsequent meetings, the Regional 
Board notified the Copermittees that a process should be developed for determining the minimum 
number of dry weather sampling stations that should be required in each jurisdiction. The process 
was needed due to the apparent disparity in the number of sampling stations among the 
Copermittees.  The Copermittees formed a subcommittee to address this issue, but were unable to 
develop a consensus process.  As a result, the Copermittees have requested that a standardized 
method for determining number of dry monitoring stations not be included in the Order.  In 
response, the Regional Board has relied on Order No. 2001-01’s requirements and some 
additional clarifying language.  This continues Order No. 2001-01’s process for identifying the 
number of stations, while allowing the Regional Board to evaluate the adequacy of the each 
Copermittee’s number of dry weather stations.  
 
Order No. 2001-01’s requirement for a monitoring map (Task 5) has been moved to the Illicit 
Discharge Detection and Elimination Component of Order No. R9-2007-0001.  This has been 
done for clarification purposes, since map development is not expressly a monitoring effort. 
 
Section II.D.3 of the MRP requires the Copermittees to collect and analyze dry weather samples 
using laboratory or field screening methods.  Language to has been added to this section to reflect 
that the Copermittees must collect samples for analytical laboratory analysis for at least 25% of 
dry weather monitoring stations.   
 

                                                 
271 San Diego County Copermittees, 2005.  Report of Waste Discharge.  Attachment 3, p. 12. 
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In the ROWD, the Copermittees requested field screening be allowed for surfactants and 
dissolved copper constituents.  The Copermittees also requested that Colilert and Enterolert 
methods should be allowed for bacteria sampling.  The Regional Board agrees with the 
Copermittees’ proposed changes since they will expedite the turnaround time for sampling results 
for these constituents and assist the Copermittees in their IC/ID investigations. In response the 
Copermittees’ request, surfactants and dissolved copper have been added to the list of field 
screening constituents.  A footnote has also been added allowing for use of Colilert and Enterolert 
methods for bacteria.   
 
Monitoring Provisions 
 
Section II.E of the MRP includes monitoring provisions which are standard requirements for all 
municipal storm water permits. 
 
3. Reporting Program 
 
Section III.1 of the MRP discusses submittal of the Jurisdictional Urban Runoff Management 
Program Annual Reports.  The section continues the approach utilized under the requirements of 
Order No. 2001-01, where Copermittees submit their reports to the Principal Permittee to be 
unified into one document.  The section moves forward the due date for these annual reports from 
January 31 to September 30.  This requires jurisdictional annual reports to be submitted closer to 
the end of the reporting period they address, which will result in earlier review by the Regional 
Board.  Submittal will also be staggered with submittal of the watershed and regional annual 
reports, spreading out Regional Board review of annual reports, leading to faster review.  Earlier 
and faster review is useful, because Regional Board comments can be received and responded to 
quicker by the Copermittees.  In this manner, Copermittee programs can be modified and benefit 
from the jurisdictional annual report review, comment, response process at an earlier date, leading 
to more effective program over the long-term.  In their ROWD, the Copermittees agree that 
separating due dates for jurisdictional and watershed annual reports would be helpful in spreading 
out the workload associated with their preparation.272 
 
Sections III.2.a and III.2.c of the MRP continues the reporting approach utilized under the 
requirements of Order No. 2001-01, where Lead Permittees for each watershed submit their 
annual reports to the Principal Permittee to be unified into one document.   
 
Section III.2.b of the MRP outlines the information to be included in the Copermittees’ 
Watershed Urban Runoff Management Program Annual Reports.  Significant detail is included 
regarding what information should be in the annual reports in order to provide certainty to the 
Copermittees when they develop and submit their annual reports.  By providing detail for what 
information should be included in the annual reports, time spent by the Copermittees and 
Regional Board to generate, review, and comment on annual reports should be reduced.  
 
Section III.3 of the MRP outlines the information to be included in the Copermittees’ RURMP 
Annual Reports.  Significant detail is included regarding what information should be in the 
annual reports in order to provide certainty to the Copermittees when they develop and submit 
their annual reports.  By providing detail for what information should be included in the annual 
reports, time spent by the Copermittees and Regional Board to generate, review, and comment on 
annual reports should be reduced.  
 

                                                 
272 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-81. 
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Section III.4.a of the MRP requires the Copermittees to annually submit a description of the 
monitoring that will be conducted prior to the start of each monitoring year.  This is needed 
because of the changes the monitoring program frequently undergoes each year.  For example, as 
monitoring programs develop, some monitoring components of the programs are added or 
dropped.  In addition, requirements for conducting monitoring efforts such as TIEs may be 
applicable.  A description of the monitoring to be conducted each year will aid the Regional 
Board and Copermittees in tracking monitoring activities and compliance with the MRP. 
 
Section III.4.b of the MRP outlines the information to be included in the Copermittees’ 
Receiving Waters Monitoring Annual Reports.  The information required to be included in the 
reports is needed to meet the goals of the MRP and answer the MRP’s management questions.  
The reporting requirements emphasize identifying and assessing the impact of urban runoff on 
receiving water quality, as well as the impact of the Copermittees’ programs on urban runoff 
quality.  Significant detail is included regarding what information should be in the annual reports 
in order to provide certainty to the Copermittees when they develop and submit their annual 
reports.  By providing detail for what information should be included in the annual reports, time 
spent by the Copermittees and Regional Board to generate, review, and comment on annual 
reports should be reduced.   
 
Section III.4.c of the MRP requires the Copermittees to submit a description of the new 
monitoring programs to be developed under the MRP.  Submittal of such a document is necessary 
in order to identify the monitoring that will be conducted and provide the Regional Board the 
opportunity to review the monitoring programs. 
 
Section III.4.d of the MRP requires the City of San Diego to report on the Shelter Island Yacht 
Basin TMDL in order to exhibit that the WLA can be expected to continue to be met.  This report 
is necessary, since MS4 discharge monitoring is not required by the TMDL. 
 
Section III.4.e of the MRP requires that monitoring programs comply with standard provisions, 
notifications, and reporting requirements. 
 
Section III.4.f of the MRP requires that the Copermittees make data available to the Regional 
Board during report preparation, if requested.  This is a necessary option since monitoring annual 
reports are not submitted for many months after much of the monitoring data is collected. 
 
Section III.5 of the MRP allows for the Copermittees to develop and submit a reporting format 
for annual report integration.  In their ROWD, the Copermittees requested a requirement that 
annual reporting ultimately be integrated.273  Rather than including annual report integration as a 
requirement in the Order, it is included as an option for the Copermittees to utilize.  Annual report 
integration is left as an option because information addressing what such integration would 
encompass is largely unknown.  Annual reporting is an important tool for the Regional Board for 
compliance assessment.  Where the outcomes regarding compliance assessment are uncertain, it 
is more appropriate to incorporate such concepts into the Order as options, instead of 
requirements.  However, nothing in the Order prevents the Copermittees from developing an 
annual report integration format for Regional Board review and approval.  To clarify Regional 
Board expectations for an annual report integration format, minimum standards for the format are 
provided in the Order. 
 

                                                 
273 San Diego County Copermittees, 2005.  Report of Waste Discharge.  P. D-77. 
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Section III.6 of the MRP includes universal reporting requirements, which have not changed 
from the requirements of Order No. 2001-01. 
 
Section III.7 of the MRP clarifies that reporting should continue as it is conducted under Order 
No. 2001-01 until reporting requirements under Order No. R9-2007-0001 begin. 
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EXECUTIVE SUMMARY 

More than 100 waterbodies in southern California have been designated as impaired for their beneficial 

uses under Section 303(d) of the Clean Water Act for a range of constituents.  Despite the number of 

impaired waterbodies, currently there is no basis for differentiating water quality problems from natural 

variability.  Without knowing the range of natural background levels, it is difficult to discern whether 

high levels of naturally occurring constituents indicate a pollution problem.  Furthermore, lack of 

information on background concentrations, load, and flux complicates determination of appropriate 

management targets when remediating impaired waterbodies.  To fully evaluate the effect of 

anthropogenic activities, it is important to describe water quality in streams draining natural environments 

and to understand the factors that control these “natural loadings”.  The overall goal of this study is to 

evaluate the water quality contributions and properties of stream reaches in natural catchments throughout 

southern California.  Specific questions addressed by this study are: 

 What are the ranges of concentrations, loads, and fluxes of various metals, nutrients, solids, algae, 

and bacteria associated with storm and non-stormwater runoff from natural areas? 

 How do the ranges of constituent concentrations and loads associated with natural areas compare 

with those associated with urban (developed) areas and existing water quality standards?  

 How do the environmental characteristics of catchments influence constituent concentrations and 

loads from natural landscapes? 

 

These questions were addressed by measuring surface water quality at 22 natural open-space sites spread 

across southern California’s coastal watersheds (Figure ES-1).  Sites were selected to represent a range of 

conditions and were located across six counties and twelve different watersheds: Arroyo Sequit, Los 

Angeles River, San Gabriel River, Malibu Creek, San Mateo Creek, San Juan Creek, Santa Ana River, 

San Luis Rey River, Santa Clara River, Ventura River, and Calleguas Creek watersheds.  Data were 

collected from each of the selected sampling sites during both dry weather and wet weather conditions.  

Three dry season sampling events were conducted; spring 2005, fall 2005, and spring 2006.  A total of 30 

storm sampling-events were conducted during two wet seasons between December 2004 and April 2006, 

with each site being sampled during two to three storms.  At each survey location the flow and physical 

and biological parameters of the site, such as percent canopy cover, were documented.  Water samples 

were collected and analyzed for pH, total dissolved solids (TDS), total suspended solids (TSS), hardness, 

total and dissolved organic carbon (TOC, DOC), nitrate, nitrite, ammonia, total Kjeldahl nitrogen (TKN), 

total phosphorus (TP) orthophosphate (OP), total metals (arsenic, cadmium, chromium, copper, iron, lead, 

mercury, nickel, selenium, and zinc), and bacteria (total coliform, E. coli, and enterococcus).  During dry 

weather, algal samples were also collected for chlorophyll a and algal percent cover analysis.   

 

Four basic analyses were used to characterize water quality from natural areas.  First, the means, 

variances, and ranges of concentrations, loads, and fluxes were calculated to provide an estimate of 

expected baseline water quality.  Second, water quality statistics from natural sites were compared with 

previous data collected by SCCWRP from watercourses draining developed areas of the greater Los 

Angeles basin to determine if significant differences existed between natural and developed areas (Stein 

and Tiefenthaler 2005, Stein et al. 2007, Ackerman et al. 2003).  Third, wet and dry weather mean 

concentrations were compared with relevant water quality standards to evaluate how measured data 

compares to established management targets.  Fourth, concentrations and loads from natural sites were 

analyzed to determine the factors that most influenced variability among sites. 
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The results of this study yielded the following conclusions:  

 Concentrations and loads in natural areas are typically between one to two orders of magnitude 

lower than in developed watersheds. 

 Wet-weather TSS concentration from natural catchments was similar to that from developed 

catchments.   

 Differences between natural and developed areas are greater in dry weather than in wet weather 

(Figures ES-2 and ES-3). 

 Dry weather loading can be a substantial portion of total annual load in natural areas. 

 Peak concentration and load occur later in the storm in natural areas than in developed areas.   

 Natural catchments do not appear to exhibit a stormwater first flush phenomenon. 

 Concentrations of metals from natural areas were below the California Toxic Rules standards.   

 The ratio of particulate to dissolved metals varies over the course of the storm. 

 Wet-weather bacteria concentrations for E. coli, enterococcus, and total coliform exceeded 

freshwater standards in 40 to 50% of the samples.   

 Concentrations of several nutrients were higher than the proposed USEPA nutrient guidelines for 

Ecoregion III, 6.   

 Catchment geology was the most influential factor on variability in water quality from natural 

areas.  

 Catchments underlain by sedimentary rock generally produce higher constituent concentrations 

than those underlain by igneous rock. 

 Other environmental factors such as catchment size, flow-related factors, rainfall, slope, and canopy 

cover as well as land cover did not significantly affect the variability of water quality in natural 

areas.   

 This study produced regionally applicable flux estimates for natural catchments encompassing 

storm and non-storm conditions (Table ES-1). 

 

The flux estimates generated from this study should be applicable for estimates of the contribution of 

natural areas to overall watershed load throughout the southern California region.  Because the sampling 

sites are representative of the major geologic and natural land cover settings of the region, they can be 

used to estimate regional or watershed specific loading from natural areas.  The concentration provided by 

this study can also be used to help calibrate watershed models that account for rainfall runoff rates and 

antecedent dry conditions.  Such models can be used to simulate water quality loading under a range of 

antecedent and rainfall conditions, thereby providing managers with additional tools for evaluation of 

background water quality conditions.  
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Table ES-1.  Estimated total annual fluxes of metals (kg/year km
2
), nutrients (kg/year km

2
), and solids 

(mt/year km
2
) in natural catchments.  No data available (-).   

 
 
 

Annual Flux (kg/year km2) 

 Ammonia Total 
Nitrogen 

Dissolved 
Organic 
Carbon 

Total 
Organic 
Carbon 

Ortho-
phosphate 

Total 
Phosphoru

s 

Total 
Dissolved 

Solids 

Total 
Suspended 

Solids 

Arroyo Seco 3 230 860 890 8 5 63 9 

Piru Creek 3 190 620 1320 6 - - 315 

Sespe Creek 8 290 650 950 7 - 87 4059 

Santiago Creek a 7 450 1710 1770 11 28 193 5 

Tenaja Creek a 1 40 200 180 2 6 12 4 

 
a Total fluxes are only for the eight months of the study from December 2005 through August 2006 during which the stream was flowing.  No stream 
flow was present after August 2006 until the start of the next storm season. 

 

 

Annual Flux (kg/year km2) 

 Arsenic Cadmium Chromium Copper Iron Lead Nickel Selenium Zinc 

Arroyo Seco 0.31 0.06 0.58 0.36 189.50 0.19 0.20 0.13 1.11 

Piru Creek 0.22 0.01 0.54 0.39 474.10 0.11 0.38 0.09 0.96 

Sespe Creek 0.06 0.03 0.43 0.44 573.30 0.12 0.46 0.14 1.14 

Santiago Creek a 0.16 0.05 0.13 0.21 65.70 0.05 0.22 0.54 0.67 

Tenaja Creek a 0.03 0.01 0.07 0.05 77.10 0.03 0.03 0.02 0.29 
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Figure ES-1.  Study sites: red dots indicate sites sampled during dry weather only; blue dots indicate sites 
sampled in both dry and wet weather; and green dots indicate sites sampled during wet weather only. 
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Figure ES-2.  Comparison of dry weather concentrations of metals, nutrients, TSS, and bacteria between 
natural and developed catchments.  White boxes represent natural catchments, while gray boxes represent 
developed catchments.  Solid lines within boxes indicate the median of all values in the category.  Boxes 
indicate 25

th
 and 75

th
 percentiles, and error bars indicate 10

th
 and 90

th
 percentiles.  Solid dots indicate 5

th
 and 

95
th

 percentiles.  The Y axis is in log scale.  Dotted lines indicate Department of Health and Safety draft 
guidelines for freshwater recreation. 
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Figure ES-3.  Comparison of wet weather concentrations of metals, nutrients, TSS, and bacteria between 
natural and developed catchments.  White boxes represent natural catchments, while gray boxes represent 
developed catchments.  Solid lines within boxes indicate the median of all values in the category.  Boxes 
indicate 25

th
 and 75

th
 percentiles, and error bars indicate 10

th
 and 90

th
 percentiles.  Solid dots indicate 5

th
 and 

95
th

 percentiles.  The Y axis is in log scale.  Dotted lines indicate Department of Health and Safety draft 
guidelines for freshwater recreation. 
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INTRODUCTION 

Background 

More than 100 stream reaches in southern California’s coastal watersheds are currently designated as 

impaired for water quality with respect to their designated beneficial uses.  Consequently, they have been 

added to the US Environmental Protection Agency (USEPA) 303(d) list for a range of constituents 

including nutrients, algae, bacteria, and metals.  In the Los Angeles Region of the Water Quality Control 

Board (LARWQCB) alone, Section 303(d) listings will result in the development of more than a dozen 

Total Maximum Daily Loads (TMDLs) in the Los Angeles, San Gabriel, Malibu, Ballona, and Santa 

Clara watersheds over the next several years. For most of the designated reaches, TMDLs will be 

developed and National Pollutant Discharge Elimination System (NPDES) permits will be issued that 

contain requirements intended to ensure that water quality standards are met and beneficial uses are 

protected.  One of the important steps in TMDL development is to identify all sources of the 

constituent(s) of concern in order to accurately quantify loads and set appropriate standards and 

allocations. 

 

One of the challenges in developing TMDLs and estimating loads from coastal watersheds is accounting 

for the natural contribution from undeveloped catchments.  This natural contribution can be affected by 

natural land cover and the underlying geology in a watershed can directly affect constituent 

concentrations.  Trace metals, which are a source of impairment in many watersheds, occur naturally in 

the environment (Turekian and Wedepohl 1961, Trefry and Metz 1985, Horowitz and Elrick 1987).  In 

southern California, the metavolcanics that make up the transverse ranges are known to leach certain 

metals as they weather.  This was documented by Schiff and Tiefenthaler (2000), who used an iron 

normalizing technique to assess the magnitude of anthropogenic enrichment of trace metals in suspended 

sediments of stormwater runoff in the Santa Ana Watershed and found that nearly all of the nickel and 

chromium emissions – and approximately two-thirds of the copper, lead, and zinc emission -- were of 

natural origin.  Land cover/vegetation type can also affect total loadings in a watershed.  Studies have also 

shown that land cover type may significantly impact water quality (Detenbeck et al. 1996, Johnes et al. 

1996, Johnson et al. 1997, Gergel et al. 1999, Richards et al. 1996, Larsen et al. 1988).  For example, 

grasslands (both native and non-native) have been shown to contribute relatively high loadings of 

nitrogen following rainfall events (Johnes et. al 1996).  These loadings contribute to total nitrate and 

nitrite concentrations and may play a role in algal levels in streams and estuaries.  Large portions of the 

total mass of metals in water are associated with sediments, including clay/silt particles and particulate 

organic carbon, which are influenced by land cover (Johnson et al. 1997, Gergel et al. 1999, Richards et 

al. 1996).  Bacteria levels in water are also affected by other natural and anthropogenic conditions.  

Wildlife, including birds and mammals, may be sources of bacteria to natural streams.  Grant et al. (2001) 

studied enterococci bacteria in a costal saltwater marsh and found that bacteria generated in the marsh had 

greater effect on coastal water quality than dry season urban runoff.  The presumed sources of these 

bacteria were birds that used the tidal salt marsh as habitat.  Ahn et al. (2005) also investigated sources of 

bacteria in urban stormwater in southern California and concluded that natural sources could be 

significant contributors to total bacteria levels.  However, no studies have been found that attempt to 

quantify background (or reference) levels of bacteria, and little to no information is available on this 

issue.   

 

To compensate for the lack of adequate information on natural sources of metals, nutrients, and bacteria, 

many TMDLs are written with load allocations based on data from other parts of the country or, worse 

yet, anecdotal data from previous time periods.  As a result, these TMDLs may be developed with 

inefficient or overly stringent load allocations in order to meet numeric targets.  The need for information 

on loading from undeveloped areas is amplified by the desire for many managers to use background 

concentrations or conditions as part of the numeric target for their TMDL.  For example, the TMDL for 
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bacteria for Santa Monica Bay beaches used a watershed that was comprised of entirely open land use as 

a benchmark for success.  Urbanized watersheds were required to generate no more bacterial exceedence 

days than the open, benchmark watershed.  Unfortunately, little is known about the bacterial dynamics or 

wet and dry weather contributions from the open land uses, making the efficacy of this requirement 

difficult to assess. 

 

Goals of the study  

The overall goal of this project is to evaluate the contributions and properties of stream reaches in 

undeveloped catchments throughout southern California in order to assist environmental managers 

establish load allocations and appropriate numeric targets.  Specific questions that will be addressed are: 

 

 What are the ranges of concentrations, loads and flux rates of various trace metals, nutrients, and 

solids associated with storm and non-stormwater runoff from natural areas? 

 How do the ranges of constituent concentrations and loads associated with natural areas compare 

with those associated with urban (developed) areas and existing water quality standards?  

 How do environmental characteristics of catchments influence constituent concentrations and loads 

from natural landscape? 

 

This project begins to fill the existing gap in the understanding of loadings to streams from natural 

landscapes by characterizing the natural condition of flow, suspended solids, organic carbon, nutrients, 

metals, and bacteria, and relate these to watershed properties such as geology, soils, and vegetative cover.   

The results of this project provide valuable information for development of water quality standards, 

TMDL allocations, and regional nutrient criteria.  Furthermore, this project will produce tools that 

managers and decision makers can use to better predict the impact of future land use on water quality and 

more accurately evaluate the effectiveness of management strategies.   
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STUDY DESIGN 

The overall goal of this study was to characterize wet and dry weather water quality at a set of sites that is 

representative of existing natural conditions in southern California.  This goal was accomplished in four 

phases.  First, existing data was compiled and organized.  Second, southern California watersheds were 

characterized in terms of geology and land cover and selected appropriate sites that represent the range of 

natural conditions found throughout the region.  Third, both dry and wet weather sampling was 

conducted.  Fourth, assessment tools including estimates of dry and wet weather ambient concentrations, 

flux rates, and expectations of beneficial use conditions were developed.  The main phases of the study 

design are summarized below.   

 

Compilation of existing data sources 

The goal of Phase 1 was to compile and summarize existing data from natural sites to help inform the 

sampling design for subsequent phases of the project.  The study’s a priori hypothesis, based on existing 

literature, was that geology and land cover would be key features influencing variation in water quality 

from natural areas.  In order to test this hypothesis, preliminary analysis of the existing data on water 

quality in natural areas of southern California was conducted using data from USEPA’s Environmental 

Monitoring and Assessment Program (EMAP) and the State of California’s Surface Water Ambient 

Monitoring Program (SWAMP).  These data were used to investigate the effect of geology and land cover 

on natural loadings of selenium and zinc.  The analysis of variance (ANOVA) showed the levels of 

selenium were significantly different in different land cover groups.  The levels of selenium were also 

significantly different in different geology types.  These results suggested that geology and land cover 

might influence the levels of several nutrients and metals in surface water.  It also demonstrated that the 

effects of geology and land cover on surface water quality were appropriate factors for further 

investigation.  The detailed results of the preliminary investigation are included in Appendix I.  It is 

important to note that the existing data were too limited to adequately quantify regional background 

concentrations or to discern other factors that may influence these concentrations.  However, they were 

useful in guiding development of the study design for this project. 

 

Watershed characterization 

The goal of Phase 2 was to characterize southern California watersheds in terms of their general features, 

geology, and land cover.  Southern California’s coastal watersheds occur in a variety of geologic and 

topographic settings, have a variety of soil types, and contain a variety of natural vegetation communities.  

These factors are known to influence natural loadings (Lakin and Byers 1941, Dunne and Leopold 1978, 

Ohlendorf et al. 1986, Larsen 1988, Ohlendorf et al. 1988, Ledin et al. 1989, Tracy et al. 1990, Tidball et 

al. 1991, Detenbeck et al. 1993, Presser et al. 1994, Hounslow 1995, Johnes et al. 1996, Richards et al. 

1996, Johnson et al. 1997b, Gergel et al. 1999, Hibbs and Lee 2000).  In addition, wildlife, including 

birds and mammals, may be sources of bacteria to natural streams.  This phase characterized the major 

watersheds in terms of their physical and biological characteristics.  The watershed and site 

characterizations were catalogued in GIS for use in later portions of the project to facilitate information 

transfer to other efforts that may use this data.  Geologic and land cover type for the coastal watersheds in 

southern California were determined by plotting watershed boundaries over digitalized geology 

(California Division of Mines and Geology,1962) and land cover maps (National Oceanographic 

Administration (NOAA) Coastal Change Analysis Program (CCAP) 1999).  The results of the analysis 

for this phase are provided in Appendix II.   
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Selection of sampling sites 

The goal of Phase 3 was to select sampling sites that would represent the range of natural conditions 

throughout southern California.  Using the watershed characterization and the list of data gaps produced 

under Phases 1 and 2, a series of potential sampling sites (i.e., stream reaches) were selected.  Sites were 

selected that covered the range of factors that were assumed to affect variability in loadings from natural 

systems.   

 

General framework for site selection 

Review of existing data suggested that surficial geology and dominant land cover likely influenced water 

quality loading from minimally developed catchments.  Consequently, this study’s sampling design 

involved stratified sampling based on these two independent variables.  The overall sampling framework 

for the project is shown in Table 1.   

 

Geologic forms consist of a certain lithologic type or combination of types, including igneous, 

sedimentary, or metamorphic, which may be consolidated or divided into different classes (American 

Geological Institute 1984).  Land cover types consist of forest, shrub, and grassland, which may also be 

consolidated and divided into different classes (National Oceanographic and Atmospheric Administration 

2003).  Due to resource constraints, priority was given to sites in areas representing the largest proportion 

of natural areas in the study region: sedimentary rocks-shrub group, igneous rocks-shrub group, 

sedimentary rocks-forest group, and igneous rocks-shrub group. This prioritization of geology/land use 

combinations encompassed the majority of natural area in the coastal watersheds of southern California.   

 

Criteria for site selection  

A series of criteria was developed to provide objective guidelines to classify catchments in various 

conditions and select appropriate natural sites for inclusion in the study.  These criteria were established 

through literature survey and meetings with the project’s technical advisory committee and stakeholders, 

after consulting various agencies involved in water quality management.  The result was a consensus list 

of criteria that would ensure that sampling would capture natural conditions without influence from any 

land-based anthropogenic input
1
 and be representative of the range of natural conditions that exist in 

southern California. 

 

 Catchments draining to the sites should be natural and as close to pristine condition as possible.  

Contributing drainage area should be at least 95% undeveloped. 

 Field reconnaissance should reveal no evidence of anthropogenic effects such as septic tanks, 

isolated residence, excessive wildlife or human use, or evidence of excessive channel erosion.   

 Sites should be regionally distributed across southern California.  To meet this criterion, sampling 

sites should be distributed across the six major southern California counties and include as many of 

the major watersheds draining to the Southern California Bight as possible. 

 Sites should be representative of major geologic settings/land cover types and be relatively 

homogenous.  For this study, sites screened with these general criteria were grouped in terms of 

representative geology and land cover for southern California (Table 1).  The goal was to select a 

minimum of four to five sites representing each of the priority treatments in the sampling 

framework (i.e., locations with an “A” prioritization in Table 1).   

                                                      
1
 Aerial deposition of anthropogenic emissions may affect the surface water quality at the selected sampling sites.  

Due to the regional nature of this source, no attempt was made to exclude or control for effects of dry or wet aerial 

deposition. 
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 Sites should have either year-round or prolonged dry weather flow that allows sampling during both 

storm and non-storm conditions.  A stream with prolonged dry weather flow can be defined as one 

that still flows one to two months after the end of the last storm, even if it dries up later in the 

season.   

 Sites should be targeted toward 3
rd 

-order watersheds in which streams have large enough 

catchments to reliably generate flow during both storm and non-storm conditions.  This position in 

the watershed also allows selection of sites for which catchments are small enough to have 

homogenous contributing drainage areas.  Sites at this position in the watershed are representative 

of the watershed position of many of the less pristine waterbodies to which data from this study will 

be compared. 

 Sites should not be within catchments that have burned during the previous three years.  According 

to a study on the impact of wildfire in the Santa Monica Mountains (Gamradt and Kats 1997), 

erosion following the 1993 wildfire produced major changes in stream morphology and 

composition.  These fire-induced landslides and siltation eliminated pools and runs, and altered 

habitats.  Thus, streams that were impacted by wildfires were excluded from this study
2
.   

 The stream reach being sampled should be ratable for flow to allow computation of mass loadings 

of water quality constituents.  

 Sites should be located in an area where sampling can be conducted safely.  

 Field crews should be able to access the sampling location after hours and on weekends.   

 Property owners and other responsible parties must provide permission for site access and 

sampling. 

 

Selected sampling sites 

Candidate sites were selected based on a review of existing data from the SWAMP, EMAP, United States 

Geological Services (USGS) Hydrologic Benchmark Network, USGS National Water Quality 

Assessment, Heal The Bay, Malibu Creek Watershed Monitoring Program, Santa Barbara Coastal Long 

Term Ecological Research Project (SBC-LTER), and conversations with US Forest Service Resource 

staff officers, Counties of Ventura, Los Angeles, Orange, San Bernardino, San Diego, various stormwater 

agencies and the technical advisory committee for this project.   

 

Forty-five candidate sites were identified using the criteria describe above. Following detailed office and 

field investigation, a total of 22 sites were selected for inclusion in the study.  The sites were are located 

across six counties and twelve different watersheds: Arroyo Sequit, Los Angeles River, San Gabriel 

River, Malibu Creek, San Mateo Creek, San Juan Creek, Santa Ana River, San Luis Rey River, Santa 

Clara River, Ventura River, and Calleguas Creek, as shown in Figure 1 and listed in Table 2.  Detailed 

information on each site is provided in Appendix III.  

 

Dry and wet weather sampling 

The goal of Phase 4 was to collect samples at selected sampling sites over the course of two years during 

both dry weather and wet weather conditions.  These data were used to estimate the dry and wet weather 

metal concentrations, flux rates, and loads associated with natural areas.   

 

                                                      
2
 Wildfires occur regularly in southern California and are natural elements of native habitats.  In this study, however, 

the impact of wildfire was not investigated and only natural sites with no history of wildfire over the past 3 years 

were included in order to limit the number of variables that affected water quality. 
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Site characterization 

Each catchment was characterized for its environmental settings: 1) land cover type (forest/shrub), 2) 

geology type (sediment/igneous), 3) catchment size, 4) average slope, 5) elevation, 6) latitude, and 7) 

percent canopy cover.  Geologic and land cover type for the coastal watersheds in southern California 

were determined by plotting catchment boundaries over a digitized geology map (Strand 1962, Rogers 

1965, 1967, Jennings and Strand 1969) and land cover map (NOAA CCAP 2003).  The rest of catchment 

characteristics were assessed using ArcView GIS 3.2a (ESRI, Redlands, CA).  Percent canopy cover was 

defined as a percent vegetation cover over the study reach based on field measurements using a spherical 

forest densitometer (Wildco, Buffalo, NY).   

 

Dry weather sampling  

Three dry weather sampling events were conducted: spring 2005, fall 2005, and spring 2006 (Table 3).  

Dry weather sampling was initiated following at least 30 consecutive days with no measurable rain to 

minimize effects of residual stormwater return flow.  Water samples were collected as composite grab 

samples, with equivalent volumes collected from three different points across the stream (approximately 

10, 50, and 90% distance across).  A replicate water sample was collected in the same way 10 minutes 

after completion of the initial water sampling.  Collected water samples were immediately placed on ice 

for subsequent analyses.  At each sampling location and during each round of sample collection, 

temperature, pH, and dissolved oxygen (DO) were measured in the field using Orion 125 and Orion 810 

field probes (Thermo Electron Corporation, Waltham, MA).  Canopy cover was assessed using a 

spherical densitometer (Wildco, Buffalo, NY).  Measurements were taken in triplicate at each transect.  

Stream discharge was measured as the product of the channel cross-sectional area and the flow velocity.  

Channel cross sectional area was measured in the field.  At each sampling event, velocity was measured 

using a Marsh-McBirney Model 2000 flow meter (Frederick, MD).  The flow meter measured velocity 

using the Faraday law of electromagnetic induction.  The velocity was measured at three points along 

each transect, and the values from three transects were integrated to estimate overall flow at each site.  To 

estimate biomass of algae, percent cover of algae was assessed visually at each site using the defined algal 

protocol (Appendix IV) as modified from the EPA Rapid Bioassessment Protocol (Barbour et al. 1999).  

Percent algal cover was estimated separately for benthic algae, algae attached to rocks or vascular plants, 

and free floating algae.  Algae were sampled for chlorophyll-a analysis along each transect with a 

periphyton sampler modeled on the sampler described by Davies & Gee (1993).  Algal samples were 

immediately frozen on dry ice for subsequent analyses.  Details of the method of algal sampling and 

percent cover assessment are described in Appendix IV. 

 

Wet weather sampling 

A total of 30 site-events were sampled during two wet seasons between December 2004 and April 2006, 

with each site being sampled during two to three storms (Table 4).  A site was considered eligible for 

sampling if it had not received measurable rainfall for three consecutive days and flow was no more than 

20% above baseflow.  When rain was forecast, field crews were deployed and sampling was initiated 

when flows exceeded base flow by approximately 10 to 20%.  Streams were sampled manually when 

safety and access restrictions permitted.  In other cases, an automatic sampling method was used.   

 

Stream discharge and rainfall were measured during each sampling event.  Rainfall was measured using a 

standard tipping bucket that recorded in 0.025 cm increments.  Stream discharge was measured as the 

product of the channel cross-sectional area and the flow velocity.  Channel cross sectional area was 

measured in the field prior to the onset of rain.  Velocity was measured using an acoustic Doppler 

velocity (AV) meter.  The AV meter was mounted to the invert of the stream channel, and velocity, stage, 

and instantaneous flow data were transmitted to a data logger/controller upon query commands found in 

the data logger software.   
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Manual sampling (pollutograph) 

Manual sampling was used at streams where safety and access concerns permitted.  Between 10 and 12 

discrete grab samples were collected per storm at approximately 30 to 60 minutes intervals for each site-

event, based on optimal sampling frequencies in southern California described by Leecaster et al. (2002).  

Samples were collected more frequently when flow rates were high or rapidly changing, and less 

frequently during lower flow periods.  Samples were collected using peristaltic pumps with Teflon  

tubing and stainless steel intakes fixed at the bottom of the channel pointed in the upstream direction in 

areas of undisturbed flow.  After collection, the samples were stored in pre-cleaned glass bottles on ice 

with Teflon-lined caps until they were shipped to the laboratory for analysis.  Streams were sampled until 

flow measurements indicated that flow had subsided to at least 50% of the peak flow.  For prolonged 

events, water quality sampling was terminated after 24 hours.  Even after the end of sampling periods, 

flow measurements often continued to reflect the prolonged descending tail of the hydrograph for several 

days.   

 

Automatic sampling 

When site accessibility and/or safety prohibited manual sampling, automatic samplers were used.  

Samplers were installed ahead of the storm event and streams were auto-sampled to collect four 

composite samples representing different portions of the storm hydrograph. The automatic sampler 

collected “microsamples” at set intervals during each portion of the storm.  Samples were collected every 

five minutes for the first bottle.  The interval between each microsample was increased for each 

subsequent bottle to allow a greater portion of the storm to be sampled.  Samples for the second, third, 

and fourth bottles were taken at ten-, twenty-, and forty-minute intervals, respectively.  Ultimately, each 

sample bottle consisted of a composite of 18 microsamples representing one portion of the storm.  

Intervals were determined based on expected duration of storm.  If a storm was expected to last for 

several days, longer intervals were set.  If a storm was expected to last for a short period of time, shorter 

intervals were set.  In most cases, the four sample bottles were analyzed individually.  In some cases two 

bottles were composited if analysis of the storm hydrograph revealed that they captured similar portions 

of the storm event.  All sample tubing was triple purged with ambient and de-ionized water between 

samples.  After collection, the samples were stored in pre-cleaned glass bottles on ice with Teflon -lined 

caps until they were shipped to the laboratory for analysis.   

 

Laboratory analysis  

Water samples were analyzed for pH, hardness, conductivity, total recoverable metals, nutrients, 

DOC/TOC, TDS/TSS, and bacteria and algal samples were analyzed for chlorophyll a following 

protocols approved by the USEPA (1983) and standard methods approved by the American Public Health 

Association (Greenberg et al. 2000).  Metals were prepared by digestion, followed by analysis using 

inductively coupled plasma-mass spectrometry (ICP-MS) to obtain total recoverable concentrations of 

arsenic, cadmium, copper, chromium, iron, lead, nickel, selenium, and zinc.  In addition, samples of 

winter 2006 were analyzed for both dissolved and particulate concentrations for each metal.  Total 

dissolved solids (TDS) were analyzed using a flow injection analyzer (Lachat Instruments model Quik 

Chem 8000).  Total suspended solids (TSS) were analyzed by filtering a 10- to 100-ml aliquot of 

stormwater through a tarred 1.2 mm (micron) Whatman GF/C filter. The filters plus solids were dried at 

60°C for 24 hours, cooled, and weighed.  Nitrate and nitrite were analyzed using cadmium reduction 

method and ammonia was analyzed using distillation and automated phenate.  Total Kjeldahl nitrogen 

(TKN) was analyzed using digesting/distilling and semi-automated digester.  Total organic carbon (TOC) 

and dissolved organic carbon (DOC) were determined via high temperature catalytic combustion using a 

Shimadzu 5000 TOC Analyzer.  Orthophosphate was analyzed using a titration method.  Total 

phosphorus was persulfate-digested.  Every analysis included QA/QC checkup with certified reference 
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materials, duplicate analyses, matrix spike/ matrix spike duplicates, calibration standards traceable to the 

National Institute of Standards, and method blanks.  Table 5 shows the list of analytes, along with 

minimum detection limits (MDLs) and applicable units for each analyte.   

 

Data analysis  

Dry weather 

Three analyses were used to characterize dry weather water quality from natural areas.  First the means, 

variances, and ranges of concentrations, loads, and fluxes were calculated to provide an estimate of 

expected natural (background) water quality.  Loads were calculated as the product of flow and 

concentration for each sample (Equation 1): 

 

Load =∑ Fi ∙Ci   (1) 

 

where Fi was the mean flow at sampling site i, and Ci was the concentration at site i for individual 

constituents.   

A mass loading was expressed as load/day instead of an event based load.  Flux was calculated as the 

ratio of the mass loading per contributing catchment area.  All data were analyzed to determine if they 

were normally distributed.  For constituents that were not normally distributed, results were recorded as 

geometric means and upper and lower ends of 95% confidence intervals
3
.  If the data were normally 

distributed, results were recorded as arithmetic means ± the 95% confidence interval.  

 

Second, factors that impact variability in water quality of natural catchments were investigated.  To 

explain variability in water quality among the natural catchments, relationships between environmental 

characteristics of the catchments and water quality constituent concentrations and fluxes were 

investigated using multivariate analyses.  In this study, an ordination method, redundancy analysis (RDA) 

was used.  RDA is a canonical extension of principal component analysis (PCA) and a form of direct 

gradient analysis that describes variation between two multivariate data sets (Rao 1964, ter Braak and 

Verdonschot 1995); and a matrix of predictor variables (e.g., environmental variables, explanatory 

variables, or independent variables) is used to quantify variation in a matrix of response variables (e.g., 

water quality variables, response variables, or dependent variables).  For this study, RDAs were 

performed using the program CANOCO 4.54 (ter Braak and Smilauer 1997).  Water quality variables 

used in the RDA were concentrations of all constituents.  Environmental variables were geologic types 

(igneous rock vs. sedimentary rock), land cover types (forest vs. shrub), latitude of site, catchment area 

(km
2
), elevation of site (km), slope of catchment, mean flow (m

3
/sec), and percent canopy cover.  Dummy 

values were assigned for the categorical variables; such as geology and land cover types.  For example, a 

sampling site within a catchment dominated by igneous rock was assigned the value of one for igneous 

rock and a value of zero for sedimentary rock.   

 

Prior to conducting the RDA, variables were log transformed to improve normality.  Each set of variables 

was centered and standardized to normalize the units of measurement so that the coefficients would be 

comparable to one another.  The environmental variables were standardized to zero mean and unit 

variance.  Interaction terms were not considered.   

 

The importance of the environmental variables was determined by stepwise selection.  In each step the 

extra fit was determined for each variable, i.e., the increase in regression sum of squares over all 

constituents when adding a variable to the regression model.  The variable with the largest extra fit was 

                                                      
3
 The confidence interval represents values for the population parameter for which the difference between the 

parameter and the observed estimate is not statistically significant at the 5% level. 
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then included, and the process was repeated until no variables remained that could significantly improve 

the fit of the model.  The statistical significance of the effect of including a variable was determined by 

means of a Monte Carlo permutation test.  The number of permutations to be carried out was limited to 

199 because the power of the test increases with the number of permutations, but only slightly so beyond 

199 permutations (Lepš and Šmilauer 2003).   

 

The results of the multivariate analysis were visualized by means of biplots that represent optimally the 

joint effect of the environmental variables on water quality variables in a single plane (ter Braak 1990).  

In addition, the entire water quality data set was grouped based on the most influential environmental 

variables.  Subsequent analyses, such as analysis of variance, ANOVA (Sokal and Rohlf 1995), were 

carried out to examine the significance of differences among the groups with a significance level of p 

<0.05. 

 

Lastly, concentrations and fluxes in natural catchments were compared with data previously collected 

from developed catchments to determine if significant differences existed between the two groups. Data 

for developed catchments were obtained from Southern California Coastal Water Research Project 

(SCCWRP) dry weather studies of metals, nutrients, and TSS in Ballona Creek, Coyote Creek, Los 

Angeles River, San Gabriel River, San Jose Creek, and Walnut Creek, California (Ackerman and Schiff 

2003, Stein and Tiefenthaler 2005, Stein and Ackerman 2007).  The data from the SCCWRP dry weather 

studies were collected at the developed sites and processed in the same manner as the data from the 

natural sites.  More information on selected developed sites is provided in Appendix V.  Differences 

between natural and developed catchments were investigated by comparing median values using 

ANOVA, (Sokal and Rohlf 1995) with a significance of p <0.05.  Eight metals (arsenic, cadmium, 

copper, iron, lead, nickel, selenium, and zinc), three nutrients (ammonia, nitrate+nitrite, and total 

phosphorus), , three bacterial indicators, and TSS were examined.  Mean concentration and flux data were 

log-transformed and compared.  If data failed in normality test, a one-way ANOVA on ranks (Kruskall 

1952, Kruskall and Wallis 1952) was performed to examine differences between the groups.  The 

Kruskal-Wallis test is most commonly used when one attribute variable and one measurement variable 

exist, and the measurement variable does not meet the assumptions of an ANOVA: normality and 

homoscedasticity.  It is the non-parametric analogue of a single-classification ANOVA.  To determine 

how variability observed in natural catchments related to variability observed in developed catchments, 

the respective coefficient of variation (%CV)
 4

 for the two data sets was compared.  The %CV accounts 

for differences in sample size and in the magnitude of means and provides a relative measure of 

variability.  Results were back-transformed for presentation in summary tables to allow easier comparison 

with other studies.  In all cases non-detects were assigned values of ½ minimum detection limits.   

 

Wet weather 

Three analyses were used to characterize wet-weather water quality from natural areas.  First the means, 

variances, and ranges of concentrations, loads, and fluxes were calculated to provide an estimate of 

expected baseline water quality.  Event flow-weighted mean (FWM) concentrations, mass loadings, and 

flux rates were calculated for each site.  Using only those samples for a single storm, the event FWM was 

calculated according to Equation 2:  

 

                                                      
4
 % CV = 100 x (standard deviation/mean) 
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where: FWM was the flow-weighted mean for a particular storm; Ci was the individual runoff 

sample concentration of i
th 

sample; Fi was the instantaneous flow at the time of i
th
 sample; and n 

was the number of samples per event. 

 

Event mass loadings were calculated as the product of the FWM and the storm volume during the 

sampling period.  Flux estimates facilitated loading comparisons among catchments of varying sizes.  

Flux was calculated as the ratio of the mass loading per storm and contributing catchment area.  All data 

were analyzed to determine if they were normally distributed.  For those constituents that were not 

normally distributed, results were recorded as geometric means and upper/lower 95% confidence 

intervals.  If the data were normally distributed, results were recorded as arithmetic means ± the 95% 

confidence interval.   

 

Second, factors that impact variability in water quality from the natural catchments were investigated.  To 

explain variability in water quality among different natural catchments, relationships between 

environmental characteristics of the catchments and concentrations were investigated using multivariate 

analyses.  Variability within a storm event was also examined in terms of first flush.  Variability of 

constituent levels within a storm event and between seasons was examined.  First, flows and 

concentrations within storm events were evaluated by examining the time-concentration series relative to 

the hydrograph using a pollutograph.  A first flush in concentration from individual storm events, defined 

as a peak in concentration preceding the peak in flow, is often observed in small urban watersheds 

(Characklis and Wiesner 1997, Sansalone and Buchberger 1997, Buffleben et al. 2002, Stein et al. 2006).  

This observation was quantified using cumulative discharge plots for which cumulative mass emission 

was plotted against cumulative discharge volume during a single storm event (Bertrand-Krajewski et al. 

1998).  When these curves are close to unity, mass emission is a function of flow discharge.  A strong 

first flush was defined as 75% of the mass being discharged in the first 25% of runoff volume.  A 

moderate first flush was defined as 30% and 75% of the mass being discharged in the first 25% of 

runoff volume.  No first flush was assumed when 30% of the mass was discharged in the first 25% of 

runoff volume.  Second, changes in proportions of metals between particulate phase and dissolved phase 

over the course of storm were examined and compared with concentrations of TSS, TDS, and flow.  The 

Pearson correlation analysis was conducted to test correlation of the ratios with flow.  Lastly, ANOVA 

was conducted in order to test if constituent concentrations differed significantly among different seasons.  

The %CV for each constituent was compared among different seasons in order to estimate the degree of 

seasonal variability.   

 

Relationships between catchment characteristics and constituent concentration were investigated using 

RDA.  Water quality variables used in the RDA were flow-weighted concentrations (FWMC) of all 

measured water quality constituents.  Environmental variables used were geologic setting  (igneous vs. 

sedimentary), land cover type (forest vs. shrub), latitude, catchment area (km
2
), elevation of sampling 

location (km), slope of drainage area, total rainfall of storm event (cm), baseline flow (m
3
/sec), mean flow 

(m
3
/sec), peak flow of storm event (m

3
/sec), total volume of stormwater runoff  (m

3
), and percent canopy 

cover (%).  The RDA and subsequent analyses, such as ANOVA, were conducted in a similar manner to 

those of the dry weather data. 
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Concentrations and loads in natural catchments were compared with data previously collected from 

developed catchments to determine if significant differences existed between natural and developed areas.  

Stormwater data from developed catchments in the greater Los Angeles area were obtained from a 

previous SCCWRP study (Stein et al. 2007) and the Ventura County Watershed Protection District.  The 

developed catchments included Los Angeles River, San Jose Creek, Ballona Creek, Coyote Creek, 

Walnut Creek, San Gabriel River, Pueblo Creek, and Calleguas Creek.  Details of selected developed sites 

are provided in Appendix IV.  Differences between natural and developed catchments were investigated 

using a one-way ANOVA (Sokal and Rohlf 1995) with a significance level of p <0.05.  Means for flow-

weighted concentration and flux per each sampling event were estimated.  Flow-weighted mean 

concentration and flux data were log-transformed prior to comparison.  If data failed in the equal variance 

test, a Kruskal-Wallis ANOVA on ranks was performed to examine difference between the groups.  To 

determine how the variability observed in natural catchments related to that observed in developed 

catchments, respective %CV of the two data sets were compared.   

 

In addition to chemistry data, catchment hydrology was compared to that of developed watersheds.  For 

each storm, the mean flow, peak flow, and total runoff volume was calculated relative to the total rainfall 

for that storm.  Storm flow patterns relative to rainfall and catchment size were compared between 

developed and undeveloped watersheds to assess differences in hydrologic response using linear and log-

linear regression analysis.   

 

Estimation of annual loadings from natural landscapes 

Annual loadings of metals, nutrients, and solids from natural streams in southern California were 

estimated, and storm-originated load and non-storm-originated load estimates were compared.  Year-

round flow data that were necessary to estimate annual loads were not available at all natural sites.  Thus, 

5 out of 22 natural sites were selected to represent the diversity in the catchment size, geologic setting, 

land cover type, and flow conditions in southern California (Figure 19).  The study sites included three 

perennial streams (Arroyo Seco, Sespe Creek, and Piru Creek) and two intermittent streams (Santiago 

Creek and Tenaja Creek) with catchment sizes ranging from 17 to 318 km
2
, respectively

 
(Table 6).  The 

USGS daily flow data were available for the perennial sites.  For the intermittent sites, water pressure 

sensors to monitor flow were installed.   

 

Flow data from USGS gauging stations 

For the three gauged systems, daily average flows for the 1994-2004 water years were downloaded from 

the USGS website (http://waterdata.usgs.gov/ca/nwis/sw).  This ten-year period contains dry, wet, and 

moderate years, and is, therefore, representative of the expected range of rainfall conditions.  Flow data 

was unavailable for the 2004 water year for Piru Creek and the 1998 and 2001 water years for Sespe 

Creek.  Flow data for the 2005 and 2006 water years were not available due to incomplete data quality 

check by USGS. 

 

Flow monitoring using water level loggers 

At the two ungauged intermittent streams, pressure transducers to measure water surface elevation (i.e., 

water level) were installed.  Water level was monitored every 15 minutes during the 8-month study period 

from December 2005 through July 2006 using Hobo® model U20-001-01 water level logger (Onset 

Computer, Bourne, MA).  Two water level loggers were deployed at each site.  One was installed above 

the water level to measure atmospheric pressure and the other was installed under water level to measure 

combined pressure of atmospheric and water pressures.  The water pressure was computed by subtracting 

the atmospheric pressure from the combined pressure.  Water level was estimated based on the 

temperature that was logged with the pressure.  Water level data were converted to flow data using flow-
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rating curves that were obtained from previous sampling events conducted during the dry and wet seasons 

of 2004 through 2006.  Separate rating curves for dry and wet weather flows were obtained.  A rating 

curve with the highest correlation coefficient among possible linear or non-linear regressions was selected 

to convert a water level into flow for each site.   

 

Storm flow separation from non-storm flow 

Storm flow was separated from non-storm flow based on rainfall data for the sites monitored with the 

Hobo water level loggers.  For the USGS gauged sites long-term rainfall data were not available, thus, 

storm flow was separated from non-storms flow using the following steps:  First, ∆ Xi, the difference of 

flow between two data points was computed according to Equation 3:  

 

X i - X i-1 = ∆ Xi                           (3) 

 

where X i  was flow at time i.   
 

Second, the beginning of each storm event was defined for a time when ∆Xi changed from zero or a 

negative value to a positive value with ∆ Xi that is more than 60% of X i.  The 60% criterion was set to 

exclude the increase of flow due to the natural fluctuation of base flow (Hatje et al. 2001).  Third, a peak 

flow point was identified as a time just before ∆ Xi turned negative.  Next, the end of each storm event was 

defined as Ti after the peak flow occurred, when the ∆ Xi was negative and the flow reduced to 50% of 

peak flow.  If ∆ Xi became zero or positive before it dropped to the 50% of peak flow, a time of the last 

negative ∆ Xi was assigned as the end of the storm event. Storm flows and non-storm flows were summed 

separately for each water year. 

 

Estimation of loads and fluxes 

Annual load for each water quality constituent was estimated according to Equation 4: 

 

KCmW
j

Qj                                         (4) 

 

where W was the load (mt or kg); Cm was the FWM for storm flow or mean concentration for 

non-storm flow (mg/L or µg/L); Qj was the total discharge volume of flow (Q storm flow = mean 

daily storm flow days with storm flow/year; Q non-storm flow was the mean daily non-storm flow days 

with non-storm flow/year); and K was the unit conversion factor of 10
6
.  

  

Loadings were calculated separately for storm vs. non-storm discharge volume.  Loading estimates were 

based on the product of the mean concentration determined by this study and mean volume over the 

period of record.  Implicit in this approach is the assumption that the concentration values determined 

during the two years of this study are representative of typical concentrations in natural areas.  The total 

annual load for each water year was obtained by summing the storm load and non-storm load.  In order to 

account for differences in catchment size, an annual flux for each site was computed as load divided by 

the size of drainage area. 
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Table 1.  Sampling framework.  Highest priority (A) and Lowest priority (C). 

 

 

 

 

 

 

 

 
 
 

 

Land Cover Dominant Geology 

Sedimentary Rocks Metamorphic Rocks Igneous Rocks 

Forest A C A 

Shrub A C A 

Grassland B C B 
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Table 2.  Study site locations, characteristics, and sampling conditions.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Site Name Watershed 
Sampling 

Conditions 
Geology Land Cover Latitude Longitude 

Arroyo Seco LA River Dry/Wet Igneous Forest 34.2124 -118.1780 

Bear Creek WFSGR San Gabriel Dry/Wet Igneous Forest 34.2408 -117.8840 

Cattle Creek EFSGR San Gabriel Dry/Wet Igneous Shrub 34.2283 -117.7670 

Coldbrook NFSGR San Gabriel Dry/Wet Igneous Forest 34.2922 -117.8390 

Chesebro Creek Malibu Creek Dry/Wet Sedimentary Forest 34.1557 -118.7260 

Cold Creek Malibu Creek Dry Sedimentary Shrub 34.0902 -118.6470 

Cristianitos Creek San Mateo Dry/Wet Sedimentary Shrub 33.4621 -117.5610 

San Juan Creek San Juan Dry Sedimentary Shrub 33.5819 -117.5240 

Santiago Creek Santa Ana Dry/Wet Sedimentary Shrub 33.7086 -117.6150 

Bell Creek San Juan Dry/Wet Sedimentary Shrub 33.6347 -117.5570 

Silverado Creek Santa Ana Dry/Wet Sedimentary Shrub 33.7461 -117.6010 

Seven Oaks Dam Santa Ana Dry/Wet Igneous Shrub 34.1477 -117.0600 

Cajon Creek Santa Ana Dry Igneous Shrub 34.3023 -117.4640 

Mill Creek Santa Ana Dry/Wet Igneous Shrub 34.0822 -116.8890 

Fry Creek San Luis Rey Dry/Wet Igneous Forest 33.3445 -116.8830 

Piru Creek Santa Clara River Dry/Wet Sedimentary Shrub 34.6911 -118.8510 

Sespe Creek Santa Clara River Dry/Wet Sedimentary Shrub 34.5782 -119.2580 

Bear Creek Matilija Ventura River Dry/Wet Sedimentary Forest 34.5184 -119.2710 

Runkle Canyon Calleguas Dry/Wet Sedimentary Shrub 34.2408 -118.7310 

Tenaja Creek San Mateo Dry/Wet Igneous Shrub 33.5508 -117.3833 

Arroyo Sequit Arroyo Sequit Wet Sedimentary Shrub 34.0458 -118.9347 
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Table 3.  Dry weather sampling events: Shaded boxes indicate sampling events occurred at the site; 
unshaded boxes indicate no sampling due to lack of flow during the season. 

 

 

 Site Name Spring 2005 Fall 2005 Spring 2006 

Arroyo Seco       

Bear Creek WFSGR       

Cattle Creek EFSGR       

Coldbrook NFSGR       

Chesebro Creek   - - 

Cold Creek       

Cristianitos Creek   - - 

San Juan Creek       

Santiago Creek       

Bell Creek       

Silverado Creek       

Santa Ana River at Seven Oaks Dam       

Cajon Creek       

Mill Creek       

Fry Creek   -   

Piru Creek       

Sespe Creek       

Bear Creek Matilija       

Tenaja Creek   -   
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Table 4.  Wet-weather sampling events.  Shaded boxes indicate sampling events occurred at the site; 
unshaded boxes indicate no sampling due to lack of flow during the season.  Automatic sampling (Auto); 
Manual grab sampling (Pol).  Numbers in parenthesis indicate the number of composite samples collected.  

 

 

 

 

 

 

  

Site Name 
7-Dec-

04 
28-Dec-

04 
7-Jan-

05 
11-Feb-

05 
17-Mar-

05 
29-Apr-

05 
2-Jan- 

06 
28-Feb-

06 
11-Mar-

06 
28-Mar-

06 
4-Apr-

06 

Arroyo Seco     Auto (4)   Auto (8)    

West Fork San Gabriel 
River     Auto (4)      Auto (8) 

Cattle Creek, a tributary 
to EFSGR      Auto (4) Auto (4)    Auto (8) 

Coldbrook NFSGR      Auto (4) Auto (4)     

Chesebro Creek   Pol        Auto (4) 

Cristianitos Creek at 
Cristianitos Rd   Auto (4)         

Santiago Creek on 
Modjesko Canyon    Auto (5)   Auto (4)  Auto (4)   

Bell Canyon Creek   Pol    Pol     

Silverado Creek    Auto (4)   Auto (4)     

Santa Ana River at 
Seven Oaks Dam            

Mill Creek          Auto(8)  

Fry Creek    Pol      Pol  

Piru Creek at Arizona 
Crossing        Auto (8)    

Sespe Creek at Sespe 
Gorge Auto (1)       Auto (8)    

Bear Creek North Fork 
Matilija Auto (1)       Pol    

Runkle Canyon  Auto (4) Auto (4)         

Tenaja Creek      Auto (4)  Auto (8)    

Arroyo Sequit      Pol      
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Table 5.  Comparison of minimum detection limits (MDLs) for constituents analyzed. 

 

Analyte Minimum Detection Limit Analytical Method 

pH 0.1 pH unit SM4500H+B 

Conductance 0.1 micromhos SM2510B 

DO 0.01 mg/L SM4500OG 

Temperature 0.01 C SM2550B 

Hardness 1.0 mg/L SM2340A EDTA 
titration 

Nutrients 

NH3 0.01 mg/L SM 4500-NH3F 

TKN 0.14 mg/L EPA 351.2 

Nitrate+Nitrite 0.02 mg/L SM 4500-NO3/-NO2 

TP/OP 0.016 mg/L SM 4500-P C 

TSS 0.5 mg/L SM 2540-D 

TDS 0.1 mg/L SM 2540-C 

TOC 0.5 mg/L EPA 451.1 

DOC 0.5 mg/L EPA 451.1 

Metals 

Arsenic 0.1 g/L EPA 200.8 

Cadmium 0.1 g/L EPA 200.8 

Chromium 0.1 g/L EPA 200.8 

Copper 0.1 g/L EPA 200.8 

Iron 1.0 g/L EPA 200.8 

Lead 0.05 g/L EPA 200.8 

Nickel 0.1 g/L EPA 200.8 

Selenium 0.1 g/L EPA 200.8 

Zinc 0.1 g/L EPA 200.8 

Bacteria 

Total Coliform 10 MPN/100 ml Idexx Quantitray 

E. coli 10 MPN/100 ml Idexx Quantitray 

Enterococcus 10 MPN/100 ml Idexx Quantitray 

Algae 

Chlorophyll a 0.005 mg/L EPA 446.0 

 
Dissolved oxygen (DO); ammonia (NH3); total dissolved solids (TDS);  total suspended solids (TSS); total organic carbon 
(TOC); dissolved organic carbon (DOC); total Kjeldahl nitrogen (TKN); total phosphorus (TP); and orthophosphate (OP). 
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Table 6.  Study site characteristics, including catchment size. 

 

Site Name Stream Type 
Catchment 
Size (km

2
) 

County Watershed Geologic Type 
Land Cover 

Type 
Method of Collecting Flow 

Data 

Santiago Creek Intermittent 17.02 Orange Santa Ana Sedimentary Shrub Hobo water level logger 

Arroyo Seco Perennial 41.50 Los Angeles Los Angeles River Igneous Forest USGS11098000* 

Tenaja Creek Intermittent 42.47 Riverside San Mateo Igneous Shrub Hobo water level logger 

Sespe Creek Perennial 128.46 Ventura Santa Clara River Sedimentary Shrub USGS 11111500* 

Piru Creek Perennial 318.65 Ventura Santa Clara River Sedimentary Shrub USGS 11109375* 

 

*USGS gauging station numbers. 
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Figure 1.  Study sites: red dots indicate sites sampled during dry weather only; blue dots indicate sites sampled in both dry and wet weather; and 
green dots indicate sites sampled during wet weather only. 
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DRY WEATHER 

Background 

Over the last decade, efforts to manage water quality have concentrated mainly on stormwater, 

which is perceived to be the largest source of pollutant loading (Driscoll et al. 1990, Lau et al. 

1994, Wong et al. 1997, Noble et al. 2000, Schiff 2000, Ackerman and Schiff 2003).  However, 

dry weather pollutant loadings may also constitute a significant impact to water quality in terms 

of both concentration and load (McPherson et al. 2002, McPherson et al. 2005, Stein and 

Tiefenthaler 2005).  For instance, in six urban watersheds in the Los Angeles region, dry weather 

loading accounted for 20 to 50% of the total annual load of metals depending on the year’s 

rainfall (Stein and Ackerman 2007); Table 7).  In southern California, which is characterized by a 

dry Mediterranean climate with limited annual precipitation, the majority of rainfall occurs in the 

winter, with an average of only 37 rainfall days per year (Ackerman and Weisberg 2003, Nezlin 

and Stein 2005).  Thus, dry weather flow can constitute a significant portion of total annual flow, 

particularly during dry years.  Although concentrations of pollutants in dry weather flow might be 

relatively low (Mizell and French 1995, Duke et al. 1999), dry weather flow can be a chronic 

source of pollution and may impose threats to aquatic life because of its consistent contribution 

(Bay and Greenstein 1996, Stein and Tiefenthaler 2005, Stein and Ackerman 2007, Ackerman et 

al. 2003).  This section provides dry weather concentration and flux estimates for natural areas. 

 

Flow and field measurements 

Seven of the nineteen streams sampled were intermittent, while the rest were perennial; 

intermittent streams included Chesebro Creek, Cristianitos Creek, San Juan Creek, Santiago 

Creek, Bell Creek, Fry Creek, and Tenaja Creek.  Mean flow ranged from 0 to 0.72 m
3
/sec with a 

mean of 0.33 m
3
/sec.  Dissolved oxygen was 6.14 ±3.4 mg/L (mean ± standard deviation), total 

hardness was 225.9 ±182.29 mg/L, pH was 8.0 ±0.4, water temperature was 16.77 ±3.04 °C, and 

percent canopy cover was 87 ±11 %.   

 

Flow at natural sites varied at multiple time scales.  Flow in intermittent streams decreased 

consistently after the last storm of the season to zero over a period of months. Review of monthly 

average flow data from USGS  (USGS National Water Information System: Web Interface, 

http://waterdata.usgs.gov/ca/nwis) showed that base flow in perennial streams  varied over one 

order of magnitude, with the highest flows occurring in May and the lowest occurring in 

September.   

 

Concentrations, loads, and fluxes ranges  

Nutrients, except TOC and total phosphorus (TP), were neither normally nor log-normally 

distributed.  Metals were mostly log-normally distributed.  Bacteria were log-normally 

distributed.  Thus, statistical summaries of all constituents were performed based on the 

assumption of the lognormal distribution.  In all cases, concentrations, loads, and fluxes observed 

from the natural sites exhibited a great deal of variability, as indicated by large 95% confidence 

intervals (CI; Table 8).  For example, the geometric mean of total dissolved solids was 274.4 

mg/L and the 95% CI ranged from 183.0 mg/L to 411.5 mg/L.   

 

No significant difference among sampling events in spring 2005, fall 2005, and spring 2006 was 

observed for most of constituents.  The exceptions were concentrations of DOC, TOC, cadmium 

(Cd), and orthophosphate (OP), which showed significant differences among sampling events.  
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Mean concentration of DOC in fall 2005 was more than two times greater than that in spring 

2005 and spring 2006.  However, no consistent or systematic differences where one sampling 

event had higher concentrations for all four constituents were observed.  Mean flows of sampling 

sites were significantly lower in fall 2005 than spring 2005 and spring 2006.  Concentrations. 

Loads, and fluxes for each study site are shown in Appendix VII.  

 

Algal levels at natural catchments 

Algal abundance varied among seasons and years.  Algae were observed at most of sampling sites 

in spring and fall 2005 except Mill Creek where the flow was too fast to safely access the stream 

for sampling.  In contrast, algae were seldom observed during sampling events in fall 2006.  In 

spring, stream algae were dominated by the green filamentous algae Cladophora spp.  In 

addition, Nostoc spp., which have gelatinous bodies and grow attached to hard substrates, were 

observed, but constituted a minor component of the total algal community.  Observations during 

the fall of 2005 suggest a shift in the community type as flows decreased, with Nostoc spp. 

becoming the dominant algae, and Cladophora spp. being rarely observed.  This trend, however, 

was not repeated in 2006.  Nostoc spp. was rarely observed during sampling events in 2006.  

Mean chlorophyll-a concentrations were 439 mg/m
2
 for benthic algae, 0.48 mg/m

2
 for attached 

algae, and 0.034 mg/m
2
 for free floating algae (Table 8).  The total chlorophyll-a concentration 

was 440 mg/m
2
.  The geometric mean of percent cover for each algae type were 23.6% for 

benthic algae, 6.4% for attached algae, and 2.6% for free floating algae (Table 8).   

 

Effect of environmental characteristics on dry weather water quality in 
natural catchments 

Geologic type (sedimentary rock and igneous rock) and slope were the main sources of variance 

in the dry weather water quality data.  The stepwise selection in RDA resulted in these variables 

significantly increasing the overall model fitness (Table 9).  The remaining six variables did not 

appreciably increase the fitness of the model and were excluded in subsequent RDAs.  Excluding 

less significant environmental variables increased the percent of variance explained by the model 

to 45.4%, compared to 20.3% for the model that included all nine variables (Table 10).  

 

The predominant source of variability was geology.  The first axis of the RDA model explained 

66.4% of variance in the data set and was primarily determined by the two geology variables 

(Tables 10 and 11).  Among the variables retained in the RDA model, slope contributed least to 

variation along the first axis and most along the second axis (Table 11).  This indicates that 

geologic setting is a more important factor in defining dry weather water quality of natural 

catchments than the other environmental factors tested here.   

 

Correlations between water quality and environmental variables are explained in the biplot 

(Figure 2).  Copper, selenium, zinc, nickel, iron, TDS, TOC, and TKN were positively correlated 

with sedimentary rock.  Nitrate+nitrite was negatively correlated with sedimentary rock and 

positively correlated with igneous rock.  Arsenic was positively correlated with slope.  Other 

constituents exhibited no strong correlation with any of the environmental variables.    

 

Concentrations of several constituents exhibited significant differences between the different 

geology groups.  Results of the ANOVA indicate that copper, iron, nickel, selenium, OP, and 

TDS concentrations were significantly higher in natural catchments underlain by sedimentary 

0040482



 22 

rock than those underlain by igneous rock (p <0.05).  Other constituents did not exhibit any 

significant differences between the geologic groups.   

 

Comparison with developed catchments 

Concentrations and fluxes differed significantly between the natural and developed catchments 

for all constituents (p <0.005; Figure 3a, 4a, 5, 6, and 7).  Metal concentrations at the natural 

catchments were two to three orders of magnitude lower than concentrations observed in the 

developed catchments (Figure 3a).  For example, the geometric mean for copper was 0.56 µg/L in 

the natural catchments and 132.40 µg/L in the developed catchments.  Concentrations of 

ammonia, TP, nitrate+nitrite, and TSS in the natural catchments were two to three orders 

magnitude lower than concentrations in the developed catchments; for example, the geometric 

mean concentration of ammonia was 6.05 mg/L in the developed areas and 0.061 mg/L in the 

natural areas.  Similarly, the geometric mean flux of ammonia was 896g/ km
2
 day in the 

developed areas and 3g/km
2
 day in the natural areas (Figure 4a).  Bacteria concentrations were 

approximately two orders of magnitude lower at natural sites than in the developed Ballona Creek 

watershed (Figure 7).  These differences were statistically significant (p = <0.001) for all three 

bacteria indicators.   

 

Concentrations of metals, nutrients, and solids at the natural catchments were separated for 

igneous and sedimentary geology types; concentrations at each geology type were then compared 

with concentrations at the developed catchments.  Concentrations at natural sites underlain by 

sedimentary and igneous rock were both significantly lower than concentrations at the developed 

catchments (Figure 3b and 4b).   

 

In all cases, the variability observed in the natural areas was substantially higher than that 

observed in developed areas (Table 12).  The  %CVs of copper, lead, and zinc in the natural areas 

were more than two orders of magnitude greater than those in the developed areas.  The greater 

%CVs in the natural catchments resulted from the larger geometric standard deviations compared 

with the geometric mean values.   

  

Discussion  

Dry weather concentrations of metals, nutrients, solids, and bacteria from natural catchments in 

the southern California Costal region were lower than those from developed catchments.  

Furthermore, dry weather concentrations documented in this study were one to three orders of 

magnitude lower than concentrations for reference sites in existing ambient monitoring programs 

such as EMAP and SWAMP (Table 13).  These differences likely results from the fact that 

EMAP and SWAMP use a broad definition of “natural” and assign sites probabilistically based 

on general catchment land use.  In some cases, there may be low levels of rural residential, 

ranching, or agricultural (e.g., orchards) land uses upstream of the sampling sites, even though the 

reference sites are far from major urban developments and meets the general definition of 

“natural” (NOAA CCAP 2003).  Conversely, in this study sites were rigorously selected to 

exclude any potential effects of non-natural land use or land cover.   

 

Dry weather concentrations were consistently lower than established water quality management 

targets.  Mean concentrations of metals were below the chronic standards of the California Toxic 

Rules for inland surface waters (freshwater aquatic life protection standards; Table 14a).  There 

are currently no established nutrient standards available for comparison to data collected from the 

natural catchments.  However, in December 2000, USEPA proposed standards for TKN, 
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nitrate+nitrite, total nitrogen (TN), and TP, respectively, for Ecoregion III, 6, which includes 

southern California (USEPA 2000; Table 14b).  Although these proposed standards have not been 

approved, they provide a reasonable basis of comparison to levels of potential environmental 

concern.  The geometric means of all nutrients were below or similar to the proposed USEPA 

regional nutrient criteria.  The USEPA criteria were developed for the entire year and do not 

separate dry weather condition from wet weather condition.  When comparing geometric means 

from this study with the proposed USEPA nutrient criteria, it is important to realize that the 

USEPA criteria are averaged on the 25
th
 percentiles of concentrations from four seasons that 

include wet and dry weather.  As shown in this study, levels of nutrients can vary considerably 

between dry and wet weather.  Therefore, it is important to consider storm and non-storm 

conditions separately in future criteria development. 

 

Median bacteria levels at the natural sites were lower than the Department of Health and Safety 

(DHS) draft guideline for freshwater recreation for E. coli and enterococci but higher for total 

coliforms (Figure 7).  Instances of exceedance of the standards were not correlated with the 

runoff volume or with catchment size (p >0.05).   

 

There are no established water quality criteria for algae.  Thus, the algal levels in this study were 

compared with literature values typically associated with eutrophic conditions.  The mean algal 

biomass of 147 mg/m
2 

at the natural sites was slightly lower than the algal nuisance threshold of 

150 mg/m
2
 stated in USEPA’s Nutrient Criteria Technical Guidance Manual for Rivers and 

Streams (2000), but was higher than the 84 mg/m
2
 suggested as a 50th percentile concentration of 

chlorophyll-a for eutrophic streams by Biggs and Thomsen (1995).  Similarly, the total percent 

cover of three algal types of 32.6% was higher than the 30% cover suggested as a 50th percentile 

condition for eutrophic streams by Biggs and Thomsen (1995).  However, algal biomass was 

substantially lower than values at developed sites reported by Welch et al. (1988) and Dodds et 

al. (1998).  

 

Neither chlorophyll-a concentration nor algal percent cover was significantly correlated with any 

nutrient concentrations.  The lack of correlation may be due to the narrow range of low values 

observed for both algae and nutrients at the natural sites.  Alternatively, algal levels may be more 

related to levels of organic nutrients or to physical factors, such as flow or canopy cover, as 

suggested by Biggs and Thomsen (1995).  In addition, the results of this study with respect to 

algal types and biomass are limited by the number of sampling events conducted during the dry 

weather.  More frequent and continuous sampling/survey throughout the year is necessary to 

assess more representative changes in algal community and biomass.  The lack of correlation 

between algal biomass and nutrients may also be partly due to this limitation.   

 

The contribution of atmospheric deposition was not accounted for in this study.  Therefore, 

concentration and flux data presented here include contributions from both natural loading and 

atmospheric deposition to the catchment and subsequent washoff.  Prior studies show that rates of 

atmospheric nitrogen deposition can be quite high in xeric regions, such as those that include the 

majority of coastal catchments in southern California (Clark et al. 2000).  Smith et al. (2003) 

showed that estimates of annual loading of TN and TP could be 16 to 30% lower when corrected 

for atmospheric deposition rates.  In addition, mountainous areas within the South Coast air basin, 

within the greater Los Angeles area, receive the highest nitrogen deposition rates in the country 

(Fenn and Kiefer 1999, Fenn et al. 2003).  In addition, Bytnerowicz and Fenn found thatdry 

deposition
5
 of nitrogen over large areas of California was of greater magnitude than wet 

                                                      
5
 The removal of atmospheric particles that, in the absence of water in the atmosphere (i.e.,, rain), settle to 

the ground as particulate matter. 
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deposition
6
 due to the arid climate (Bytnerowicz and Fenn 1996).  Finally, Fenn et al. found that 

the contribution of atmospheric deposition could be even higher in late summer when fog occurs 

with unusually high atmospheric NO3
-
 and NH4

+
 (Fenn et al. 2002).  These findings imply that the 

dry weather concentrations of nutrients derived solely from natural sources may be even lower 

than values presented in this study.   

 

This study showed that concentrations of metals, nutrients, and solids from natural catchments are 

highly variable.  This may result from numerous factors, such as temporal and spatial variability 

and methods of data analysis.  One factor that may influence data variability is treatment of non-

detects (NDs).  In this study, the percent of NDs for a given constituent ranged from 1.8% for 

TSS to 59.6% for TP (Table 15).  Samples that are ND can be assigned a value ranging from zero 

to the MDL.  In this study, zero was not considered because zero values do not allow calculation 

of geometric statistics.  To be conservative, samples were assigned a value of one-half the MDL 

to ND samples used in this study.  Use of the MDL instead of one-half MDL for ND samples 

would have resulted in less than a 2% increase in median concentration for most constituents.  

The exceptions were ammonia, nitrate+nitrite, OP, and TSS, which would have increased by 12, 

18, 30, and 8%, respectively.   

 

Environmental settings such as geology and land cover have been shown to affect water quality in 

natural catchments (Lakin and Byers 1941, Dunne and Leopold 1978, Ohlendorf et al. 1986, 

Larsen 1988, Ledin et al. 1989, Tracy et al. 1990, Tidball et al. 1991, Detenbeck et al. 1993, 

Presser et al. 1994, Hounslow 1995, Johnes et al. 1996, Richards et al. 1996, Johnson et al. 

1997a, Gergel et al. 1999, Hibbs and Lee 2000).  In this study, geology was the primary factor in 

determining dry weather water quality in natural catchments.  Levels of TDS and other 

constituents were generally higher in streams draining sedimentary catchments than those 

draining igneous catchments.  This difference can be explained by the higher erodibility of 

sedimentary rock resulting in the increased release of sediment and associated constituents into 

the water.  Differences in constituent concentrations based on geologic setting were most 

pronounced for compounds that are typically associated with particles, such as copper, zinc, and 

nickel.  Less difference was observed for compounds typically found primarily in the dissolved 

phase, such as arsenic and selenium.   

   

Constituent concentrations also varied as a function of catchment slope.  The likely mechanism 

for this effect is an increase in erosion and washoff associated with steeper watersheds (Naslas et 

al. 1994).  Overall, the effect of both slope and geology was less pronounced for dry weather 

conditions than for wet weather conditions, most likely due to a lower amount of overland 

(surface) runoff.      

 

Land cover did not have a significant effect on dry weather water quality in this study.  However, 

other studies have documented the importance of land cover on water quality (Nolan and Hitt 

2003, Willett et al. 2004).  Binkley et al. (2004) reported phosphorus levels in hardwood-forested 

streams that were more than two orders of magnitude higher than the concentrations found in this 

study.  In our study, forested catchments did not show significantly higher levels for any 

phosphorus-related constituents than shrub catchments.  This highlights the importance of 

considering regional differences.  The soils of hardwood forests typically include well-developed 

O-horizons and are subject to relatively long periods of saturation.  These factors contribute to 

leaching of nutrients from decaying organic matter in the O-horizon to the streams draining the 

catchments.  In contrast, forested areas in southern California are characterized by young sandy 

soils with little to no O-horizon and generally low organic matter.  These soils are not 

                                                      
6
 The removal of atmospheric particles to the earth's surface by rain or snow (SRA 2003). 
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substantially different than those found in scrub-shrub areas; hence, differences in nutrient 

loading were not expected.  
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Table 7.  Means of dry weather and wet-weather concentrations for metals (total recoverable), nutrients, and solids.  Data not available (‘- ‘).  

 

Constituent Arroyo Seco Piru Creek Santiago Creek Sespe Creek Tenaja Creek Unit 

Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet   

Arsenic  2.17 0.89 2.01 0.47 0.49 0.22 0.46 0.36 1.38 0.73 µg/L 

Cadmium 0.28 0.37 0.08 0.04 0.08 0.11 0.26 0.20 0.08 0.34 µg/L 

Chromium 0.12 6.97 0.23 8.94 0.22 0.25 0.08 5.40 0.31 2.82 µg/L 

Copper  0.58 3.63 0.73 5.51 0.42 0.38 0.95 4.83 0.13 2.33 µg/L 

Iron  37.86 2264.78 154.69 7962.21 131.83 121.22 108.86 7253.36 200.50 3322.19 µg/L 

Lead  0.03 2.26 0.07 1.85 0.03 0.11 0.03 1.54 0.12 1.44 µg/L 

Nickel  0.16 2.20 0.53 5.76 0.80 0.27 0.73 5.36 0.62 1.21 µg/L 

Selenium  0.77 0.52 0.66 0.53 0.97 1.04 1.45 0.69 0.72 0.50 µg/L 

Zinc  0.70 12.64 0.32 16.11 0.75 1.46 0.37 14.35 0.94 12.50 µg/L 

Ammonia 0.01 0.03 0.01 0.03 0.00 0.02 0.01 0.09 0.01 0.06 mg/L 

Total Nitrogen 0.43 2.23 0.54 2.35 0.41 1.01 0.55 3.32 0.24 1.56 mg/L 
Dissolved Organic 
Carbon 2.82 6.75 3.07 5.80 3.13 3.28 3.50 5.53 5.23 6.24 mg/L 

Total Organic Carbon 3.18 6.53 9.97 6.71 3.65 3.22 6.92 6.66 4.43 6.01 mg/L 

Total Phosphorus 0.04 0.01 -  -  0.05 0.06 -  - 0.18 0.18 mg/L 

Orthophosphate  0.02 0.08 0.03 0.06 0.04 0.01 0.05 0.06 0.00 0.11 mg/L 

Total Dissolved Solids 269.83 401.52 - -  439.72 334.96 869.67 417.54 399.50 349.11 mg/L 

Total Suspended Solids 0.29 107.03 2.55 5454.92 0.96 13.97 0.38 51969.43 2.38 184.15 mg/L 
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Table 8.  Dry weather geometric means (Geomean), along with upper and lower limits of 95% 
confidence interval (CI) for concentrations, mass load, and flux. 

 

Metals 
Concentration ( g/L) Mass Load (g/day) Flux (g/km

2 
day) 

Geomean Upper CI Lower CI Geomean Upper CI Lower CI Geomean Upper CI Lower CI 

Arsenic 0.66 0.94 0.47 7.90 13.72 4.55 0.33 0.51 0.21 

Cadmium 0.11 0.15 0.09 1.34 2.20 0.81 0.06 0.10 0.03 

Chromium 0.17 0.22 0.13 2.03 3.22 1.28 0.08 0.14 0.05 

Copper 0.56 0.72 0.43 6.64 10.59 4.16 0.28 0.43 0.18 

Iron 83.90 109.83 64.10 997.79 1628.97 611.18 41.37 69.19 24.73 

Lead 0.05 0.06 0.03 0.55 0.89 0.34 0.02 0.04 0.01 

Nickel 0.30 0.41 0.22 3.56 6.03 2.10 0.15 0.24 0.09 

Selenium 0.58 0.84 0.41 6.95 11.84 4.08 0.29 0.49 0.17 

Zinc 0.56 0.82 0.39 6.70 10.52 4.27 0.28 0.50 0.16 

Nutrients 
Concentration (mg/L) Mass Load (kg/day) Flux (kg/km

2
day) 

Geomean Upper CI Lower CI Geomean Upper CI Lower CI Geomean Upper CI Lower CI 

Ammonia 0.01 0.01 0.01 0.07 0.11 0.05 0.003 0.005 0.002 

Nitrate+Nitrite 0.05 0.08 0.03 0.58 1.08 0.31 0.02 0.05 0.01 
Total Kjeldahl 
Nitrogen 0.28 0.31 0.25 3.29 5.07 2.14 0.14 0.22 0.09 
Dissolved 
Organic Carbon 2.68 3.39 2.12 31.87 49.86 20.37 1.32 2.17 0.80 
Total Organic 
Carbon 2.85 3.37 2.41 33.88 51.18 22.43 1.40 2.18 0.91 

Orthophosphate 0.02 0.02 0.01 0.20 0.33 0.13 0.008 0.014 0.005 
Total 
Phosphorus 0.05 0.06 0.04 0.57 0.89 0.36 0.02 0.04 0.01 

Solids 
Concentration (mg/L) Mass Load (kg/day) Flux (kg/km

2
) 

Geomean Upper CI Lower CI Geomean Upper CI Lower CI Geomean Upper CI Lower CI 

Total Dissolved 
Solids 274.43 411.49 183.02 3132.46 5804.84 1690.37 137.86 250.53 75.87 
Total Suspended 
Solids 0.85 1.27 0.57 10.12 17.80 5.76 0.42 0.78 0.23 

Microbes 
Concentration (MPN/100ml) 

Algae* 
Percent Cover (%) Chlorophyll-a (mg/m

2
) 

Geomean Upper CI Lower CI Mean Min Max Mean Min Max 

E. coli 15.83 20.11 12.46 Benthic 23.60 0.00 100.00 439.20 0.00 6946.20 

Enterococcus 19.84 25.49 15.45 Attached 6.40 0.00 38.10 0.48 0.00 2.30 

Total Coliform 1047.83 1429.96 767.82 
Free 

floating 2.60 0.00 37.20 0.03 0.00 0.21 
* Algal data were normally distributed and arithmetic means, minimums and maximums were computed. 
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Table 9.  Dry weather results of stepwise selection of environmental variables 
using redundancy analysis (RDA)a. 

Environmental Variables Extra Fit Cumulative Fit 
Significance  

(p value) 

Igneous Rock 0.073 0.073 0.005 

Sedimentary Rock 0.073 0.146 0.005 

Slope 0.040 0.186 0.04 

Mean Flow 0.039 0.225 >0.05 

Elevation 0.034 0.259 >0.05 

Catchment Size 0.032 0.291 >0.05 

Canopy Cover 0.032 0.323 >0.05 

Latitude 0.025 0.348 >0.05 

Forest 0.023 0.371 >0.05 

Shrub 0.023 0.395 >0.05 

 

 
a Variables are given in the order of inclusion.  The extra and cumulative fits are given as percentages relative to the total 
sum of squares over all water quality variables (comparable to the percentage explained variance in univariate 
regression).  Number of observations: 1006. Total number of water quality variables: 18.  Significance was determined by 
Monte Carlo permutation using 199 random permutations. 
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Table 10.  Statistical summary of RDA for dry weather water quality.  

 

 Axes 

 1 2 3 4 

Eigenvalues 0.075 0.038 0.22 0.11 

Water Quality Environment Correlations 0.65 0.65 0.00 0.00 

Cumulative 
Percentage 

variance  

Water Quality Data 7.50 11.00 33.00 45.00 

Water Quality-
Environment Relation 66.00 100.00 0.00 0.00 

 

 

 
Table 11.  Canonical coefficients of environmental variables with the first two axes of RDA for dry 
weather concentrations of metals, nutrients, and solids.  

 

 Water Quality Constituent Axes 

Environmental Variables 1 2 

Sedimentary Rock -0.63 -0.15 

Igneous Rock 0.63 0.15 

Slope 0.16 0.64 
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Table 12.  Comparison of percent coefficient of variation (%CV) between natural sites and developed 
sites for metals, nutrients, and solids in the dry weather condition.  Data were not available (‘-‘). 
 
 

Metal Natural Developed 

 Sample Size Concentration 
%CV 

Flux 
%CV Sample Size Concentration 

%CV 
Flux 
%CV 

Arsenic 51 530 1500 4 81 950 

Cadmium 51 2300 13000 4 980 14000 

Chromium 51 1400 7600 8 41.30 200 

Copper 51 460 1800 11 4.40 72 

Iron 51 3.20 16 8 0.14 1.20 

Lead 51 6100 28000 10 15.10 200 

Nickel 50 1000 4300 8 5.00 29 

Selenium 51 650 2400 8 52 380 

Zinc 51 710 3000 11 1.7 23 

Ammonia 51 24000 190000 10 320 720 

Nitrate+Nitrite 51 8500 37000 8 97 550 

Total Kjeldahl Nitrogen 50 540 3900 0 - - 

Dissolved Organic 
Carbon 51 88 460 0 - - 

Total Organic Carbon 51 65 350 0 - - 

Orthophosphate 51 25000 91000 0 - - 

Total Phosphorus 49 5100 25000 8 350 3400 

Total Dissolved Solids 51 1.60 6.30 0 NA NA 

Total Suspended Solids 50 500 2300 8 11 53 

E. coli 52 29 - 12 0.28 - 

Enterococcus 52 20 - 12 0.45 - 

Total Coliform 52 0.50 - 12 0.0036 - 
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Table 13.  Comparison of dry weather geometric means of concentration of the natural catchments 
with geometric means from reference sites of the existing ambient monitoring programs (EMAP and 
SWAMP). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Metal 
Existing Ambient 

Monitoring Programs 
Natural Loadings 

Selenium (µg/L) 13.70 0.58 

Zinc (µg/L) 5.25 0.56 

Ammonia (mg/L) 1.47 0.01 

Dissolved Organic Carbon (mg/L) 1.67 2.68 

Total Phosphorus (mg/L) 1.99 0.05 

Total Nitrogen (mg/L) 301 0.32 

Total Suspended Solids (mg/L) 495 0.85 
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Table 14a.  Water quality standards for metals. Standards are from the California Toxics Rule (CTR) – 
Inland surface waters for freshwater aquatic life protection.  Standards for hardness-dependent 
metals shown here are those at 100 mg/L.  Four-day criteria are used for the comparison of the dry 
weather water quality.  

 

Metal 
Continuous Concentration (µg/L) 

Four-day Average 
Hardness Standard 

Arsenic 150 Independent 

Cadmium 2.20 

Dependent 

Chromium (III) 180 

Copper 9.00 

Nickel 52 

Lead 2.50 

Selenium 5.00 Independent 

Zinc 120 Dependent 

 

 

 

 
Table 14b.  Comparison of EPA proposed nutrient criteria for rivers and streams for Ecoregion III, 6 
(central and southern California) with dry weather geometric means.  

 

 

Nutrient Ecoregion III, 6  
Natural Catchments in Dry Weather 

Geometric Mean 

Total Kjeldahl Nitrogen (mg/L) 0.36 0.28 

Nitrate+Nitrite (mg/L) 0.16 0.05 

Total Nitrogen (mg/L) 0.52 0.33 

Total Phosphorus (mg/L) 0.03 0.05 
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Table 15.  Percent non-detects (%ND) of the dry weather data.  Constituents not shown did not have 
NDs.  

 

Constituent No of ND No of Sample %ND 

Arsenic 21 163 12.9 

Cadmium 74 165 44.8 

Chromium 45 164 27.4 

Copper 18 164 11.0 

Lead 5 163 3.1 

Nickel 92 164 56.1 

Selenium 31 165 18.8 

Zinc 36 169 21.3 

Ammonia 35 165 21.2 

Dissolved Organic Carbon 67 115 58.3 

Nitrate 4 104 3.8 

Nitrite 24 120 20.0 

Orthophosphate 64 119 53.8 

Total Kjeldahl Nitrogen 32 108 29.6 

Total Phosphorus 62 104 59.6 

Total Dissolved Solids 21 108 19.4 

Total Suspended Solids 2 109 1.8 
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Figure 2. Correlation biplots showing relations between dry weather concentrations of metals, nutrients, and solids (solid arrows) and environmental 
variables (dotted arrows).  Eigen values: 0.151 and 0.0280 for the first (horizontal) and second (vertical). cos θ ≈ correlation coefficient between two 
variables (arrows).  Longer arrows indicate which factor is more important in generating variability (Ter Braak, 1995).  Total dissolved solids (TDS); 
total suspended solids (TSS); total organic carbon (TOC); dissolved organic carbon (DOC); total Kjeldahl nitrogen (TKN); total phosphorus (TP); 
orthophosphate (OP); and Nitrate+Nitrite (NOx ). 
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Figure 3a.  Comparison of dry weather concentrations of metals between natural and developed catchments.  White boxes represent natural sites, and 
gray boxes represent developed sites.  Solid lines indicate the median of all values in the category.  Boxes indicate 25

th
 and 75

th
 percentiles, and error 

bars indicate 10
th

 and 90
th

 percentiles.  Solid dots represent 5
th

 and 95
th

 percentiles..  The Y axis is in log scale.   
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Figure 3b.  Comparison of dry weather concentrations of metals between natural and developed catchments.  Light gray boxes represent natural sites 
underlain by igneous rock; white boxes represent natural sites underlain by sedimentary rock; and dark gray boxes represent developed sites.  Solid 
lines indicate the median of all values in the category.  Boxes indicate 25th and 75th percentiles, and error bars indicate 10th and 90th percentiles.  
Solid dots represent 5th and 95th percentiles.  The Y axis is in log scale.   
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Figure 4a.  Comparison of dry weather concentrations of ammonia (NH3), nitrate+nitrite, total phosphorus (TP), and total suspended solids (TSS) 
between natural and developed catchments.  White boxes represent natural sites, and gray boxes represent developed sites.  The Y axis is in log scale.  
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Figure 4b.  Comparison of dry weather concentrations of ammonia (NH3), nitrate+nitrite, total phosphorus (TP), and total suspended solids (TSS) 
between natural and developed catchments.  Light gray boxes represent natural sites underlain by igneous rock, white boxes represent natural sites 
underlain by sedimentary rock, and dark gray boxes represent developed sites.  The Y axis is in log scale.  
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Figure 5.  Comparison of dry weather fluxes of metals between natural and developed catchments.  White boxes represent natural sites, while gray 
boxes represent developed sites.  The Y axis is in log scale. 
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Figure 6.  Comparison of dry weather fluxes of ammonia (NH3), nitrate+nitrite, total phosphorus (TP), and total suspended solids (TSS) between natural 
and developed catchments.  White boxes represent natural sites, while gray boxes represent developed sites.  The Y axis is in log scale.   
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Figure 7.  Comparison of dry weather bacteria concentrations between undeveloped and developed catchments.  Blue boxes represent natural 
catchments, and yellow boxes represent developed catchments.  The Y axis is in log scale.  N is the number of samples per catchment type.  Dotted 
lines are Department of Health and Safety draft guideline for freshwater recreation.   
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WET WEATHER 

Background 

Stormwater runoff has been recognized as a major source of pollution to many of the nations 

waterways (Characklis and Wiesner 1997, Davis et al. 2001).  In southern California, pollutants 

associated with stormwater have been shown to result in significant ecological effects in local 

receiving waters of the Southern California Bight (Bay and Greenstein 1996, Noble et al. 2000, 

Schiff 2000).  Consequently, much effort and resources have been devoted to the evaluation and 

management of stormwater (USEPA 1995, Wong et al. 1997, Ackerman and Schiff 2003, Ahn et 

al. 2005).  One of the challenges associated with stormwater management is accounting for the 

impact of biogenic inputs, or the natural contribution from undeveloped areas (natural loadings) 

on overall water quality.  

 

Unlike man-made compounds, such as Polychlorinated Biphenyls (PCBs), many constituents 

found in stormwater, such as metals, nutrients, and solids, can originate from natural, as well as 

anthropogenic, sources (Turekian and Wedepohl 1961, Dickert 1966, Trefry and Metz 1985, 

Horowitz and Elrick 1987, Seiler et al. 1999).  Therefore, high levels of these constituents may 

not directly indicate a water quality problem, and it may be difficult to differentiate 

anthropogenic effects and natural variability in the system.   

 

Existing ambient monitoring programs typically include a few reference streams in relatively 

undeveloped areas, but mainly focus on dry weather water quality and devote little, if any, 

resources for characterizing reference conditions for stormwater runoff.  To compensate for the 

lack of data on natural stormwater loadings, water quality standards, such as TMDLs, are often 

written using load allocations based on data from other parts of the country or, with anecdotal 

data from previous time periods.  As a result, these standards may be ineffective or overly 

stringent.  Quantification of stormwater loads from natural areas in southern California (presented 

in this section) would help remedy this situation. 

 

Rainfall and flow  

Annual rainfall during the study period (2004 to2006) was compared to the average annual 

rainfall from 1872 to 2006 (Figure 8; Los Angeles County Department of Public Works 

(LADPW) rain gage station #716 at Ducommun St., Los Angeles, CA - 

http://ladpw.org/wrd/Precip/index.cfm).  Rainfall for the 2004-2005 storm season was 

significantly above the long-term average annual rainfall of 40 cm.  In contrast, annual rainfall 

during 2006 was approximately two-thirds of the average.  Therefore the two study years 

represented an unusually wet year and a below-average rainfall year.  

 

Event rainfall over the study period ranged from 0.81 to 17.20 cm.  Mean storm flow was 1.39 

±2.31 m
3
/sec and flow varied from 1.51 x 10

-2
 to 9.76 m

3
/sec.  Peak flows ranged from 6.88 x 10

-2
 

to 53.72 m
3
/sec with the mean of 4.82 ±11.42 m

3
/sec. 

 

The mean total rainfall per storm event among the study catchments varied between the two years 

of sampling.  During 2004-2005, mean rainfall was 7.3 cm/storm event, while in 2005-2006 it 

was 4.6 cm/storm event.  The higher magnitude, frequency and duration of rainfall translated to 

average mean flows during 2004 being approximately four times larger than in 2005.  Mean peak 

flow was 1.3 ±1.6 m
3
/sec in 2004-2005 vs. 8.1± 15.3(m

3
/sec) in 2005-2006.   
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Ranges of concentrations, loads, fluxes for metals, nutrients, and solids  

Geometric means ranged from 0.3 to 5 g/L for metals except iron (962 g/L) and from 0.04 to 6 

mg/L for nutrients.  Geometric means of TDS and TSS were 98 and 251 mg/L, respectively, and 

those of bacteria ranged from 123 to 4467 MPN/100ml. Concentrations, loads and fluxes for each 

constituent are summarized as geometric means and upper and lower 95% CI in Table 16.  In all 

cases, concentrations and loads observed from the natural catchments exhibited a great deal of 

variability, as indicated by large 95% CI; concentrations, loads, and fluxes generally varied over 

one order of magnitude.  Concentrations. Loads, and fluxes for each study site are shown in 

Appendix VIII. 

 

Temporal variability in concentration and load 

No first flush was observed in stormwater runoff from the natural catchments as indicated by the 

cumulative mass loading plots.  In all cases less than 30% of total mass was discharged during the 

first 25% of the storm runoff volume.  For example, the mass loading for Piru Creek was roughly 

proportional to the percent volume discharged in Piru Creek (Figure 9).  From a concentration 

perspective, concentrations varied over the course of the storm; however, peak concentrations for 

metals, nutrients, and solids occurred after the peak flow, unlike the pattern typically observed in 

developed catchments, where peak concentrations occur during the rising limb of the hydrograph.  

An example of the pollutograph for Piru Creek shows that the peak concentration of copper 

occurred on the decreasing limb of the hydrograph (Figure 10), and the pollutograph was more 

spread out in natural areas than typically observed in developed watersheds.  

 

No significant differences in constituent concentrations, loads, or fluxes were observed between 

early-season storms and late-season storms.  In addition, there was no significant correlation 

between cumulative annual rainfall, concentration, load, or flux for any of the constituents 

sampled.  No significant correlations were observed between FWMCs or fluxes and event 

rainfall. 

 

Levels of constituents varied between among storm seasons.  The range of variability in data was 

larger during the wetter 2004 storm season than during the drier 2005 storm season.  Variability 

among different storm events in 2004 was significantly larger than variability in 2005, for all 

constituents except TDS (Appendix VI - Table 1).  For example, the %CV for  TSS in 2004 was 

approximately three times larger than that in 2005: 1,154 and 393, respectively.  Geometric 

means for all constituents except DOC and TP were higher in 2004 than those in 2005 (Appendix 

VI – Table 2).   

 

Particulate vs. dissolved concentrations of metals in storm runoff  

Ratios of particulate to dissolved metals concentrations changed over the course of storms.  

Particulate metals increased with increased flow, and were significantly associated with an 

increase in the concentration for TSS (p <0.05).  Figure 11 shows an example of this pattern from 

a storm event at Bear Creek.  The concentration of TSS sharply increased with the increase in 

rainfall and flow, while the concentration of TDS dropped, primarily due to dilution by increased 

runoff.  Once the flow dropped, the concentration of TSS also dropped, but the concentration of 

TDS did not return to the pre-storm levels for approximately two days (Figure 11).  The pattern of 

TSS concentration was synchronized with the increase in particulate metals and inversely related 

to TDS concentrations.  Although this pattern was consistent among all metals, the ratio of 

particulate to dissolved concentration varied by metal.  Arsenic (As) and selenium (Se) exist 

primarily in a dissolved phase throughout storms, indicated by the fact that all samples were 
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below the 1:1 reference line of equal distribution between the two phases (Figure 11).  At peak 

flow, the ratio of particulate over dissolved metals for As and Se increased by approximately two 

orders of magnitude coincident with an increase in TSS.  Copper (Cu), lead (Pb), and zinc (Zn) 

existed primarily in the dissolved phase during baseflow conditions.  However, during peak flow 

particulate metals increased by three orders of magnitude and the majority of metals in storm 

runoff occur in the particulate phase.  Increased particulate metal concentrations persisted long 

after flow subsided; the ratio of particulate to dissolved metals did not return back to the pre-

storm levels for two days following peak flow.   

 

Environmental factors that influence variability in constituent 
concentrations 

The influence of environmental variables on water quality data was examined in a two-step 

process.  First, RDA was used to identify the variables that accounted for the majority of variance 

in the data set as a whole.  Second, the entire water quality data set was grouped based on the 

environmental variables identified by the RDA model.  The data were log-transformed and the 

significance of differences between the groups was analyzed using ANOVA.   

 

Geologic setting (sedimentary vs. igneous) and elevation were the main determinants of variance 

in the wet-weather water quality data.  According to the RDA stepwise selection, geology and 

elevation showed higher extra fit than the other eleven variables tested and significantly increased 

the fitness of the model (Table 17).  Because sedimentary geologic setting, igneous geologic 

setting, and elevation were the only variables that significantly contributed to the fitness of the 

RDA model (p <0.05), subsequent RDA analysis was conducted using only these three 

environmental variables, thereby maximizing the ability of the model to resolve differences 

between environmental classes.   

 

The RDA model with three environmental variables explains 66.6% of variance in water quality 

data (Table 18).  In contrast, the model that included all fourteen environmental variables 

explained only 44.3% of variance.  The first axis of the RDA model was determined by the two 

geologica setting variables.  This axis had a canonical coefficient of ±0.5167 and explained 

84.5% of total model variance relating water quality to environmental variables; the second axis 

of the RDA model was determined by elevation, had a canonical coefficient of 0.3777, and 

explained 15.5% of total model variance (Tables 19 and 20).    

 

Most metals, TSS, and a few nutrients were correlated with geology variables as shown in the 

biplot (Figure 12).  Total suspended solids and metals (except arsenic) were positively correlated 

with sedimentary rock.  Dissolved organic carbon and TOC were negatively correlated with 

sedimentary rock and positively correlated with igneous rock.  Total Kjeldahl nitrogen was 

strongly positive-correlated with elevation.  Arsenic, OP and TDS were negatively correlated 

with elevation.  Other constituents exhibited no strong correlation with any of the environmental 

variables.  The correlations suggested by the RDA results were reconfirmed by regression 

analysis.  

 

Concentrations of several constituents exhibited significant differences between the two geologic 

types.  Results of the ANOVA indicate that Cu, Ni, Se, Zn, NH3, and TSS, concentrations were 

significantly higher in runoff from natural catchments underlain by sedimentary rock than those 

underlain by igneous rock (p <0.05).  Other constituents did not exhibit any significant 

differences between the geologic types.   
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Comparison with developed catchments 

Hydrologic responses of natural catchments were different from those of developed catchments.  

The ratios of peak flow to catchment size increased less sharply in response to the increase of 

rainfall in natural catchments than in response to increased rainfall in developed catchments 

(Figure 13a.).  Ratios of mean flow and total runoff volume to catchment size also increased less 

sharply in response to increase of rainfall in natural catchments than in response to increased 

rainfall in developed catchments.  This difference between natural catchments and developed 

catchments was likely due to difference in the amount of impervious surface in the catchments.  

In addition, storms at the natural sites were bigger than storms at the developed sites in terms of 

total rainfall of a storm event.  Most storms at the natural sties were distributed above the average 

total rainfall per storm event at Los Angeles DPW station #716 at Ducommun St., Los Angeles, 

CA, between 1997 and 2003 (Figure 13b).  This is primarily because most of natural sites are 

located at upper portions of the watershed, while most of developed sites are located at lower 

portions of the watershed.  The natural sites in mountainous areas of higher altitude are more 

likely to have more frequent and higher precipitation than the developed sites.   

 

Flow-weighted mean concentrations (FWMCs) from the natural catchments were significantly 

different (p <0.05) from those of developed catchments in southern California for all constituents 

examined except TSS.  Comparisons were conducted for a total of nine metals (As, Cd, Cr, Cu, 

Fe, Pb, Ni, Se, and Zn), four nutrients (NH3, TKN, TP, and nitrate+nitrite), and TSS.  Among 

them, Cd, Se, NH3, TKN, and TSS passed both normality and equivariance tests and were 

analyzed using ANOVA.  Constituents that failed the normality test were examined using one-

way ANOVA on ranks.  Metal concentrations at the natural catchments were approximately one 

to two orders of magnitude lower than concentrations observed in the developed areas (Figures 

14a and 14b).  Concentrations of NH3, nitrate+nitrite, and TKN for the natural catchments were 

about one order of magnitude lower than those for the developed catchments; conversely, TSS 

concentrations showed no significant difference between geologic setting (Figures 15a and 15b).  

Comparison of fluxes (i.e., mass loading per unit area) between the natural and the developed 

catchments showed that fluxes for As, Cu, Fe, Pb, Ni, Zn were one order of magnitude lower in 

natural catchments (Figure 16); NH3 concentrations were also one order of magnitude lower for 

natural catchments than for developed catchments (Figure 17).   

 

Wet weather bacteria levels in the Los Angeles River were higher than those from natural sites, 

although the differences were not as great as during dry weather (Figure 7).  Stormwater bacteria 

levels at the natural catchments were approximately two to three orders of magnitude lower than 

those at developed sites in Los Angeles River watershed (Figure 18).  Kruskal-Wallis ANOVA 

on ranks showed that differences between wet weather bacteria levels were significant.  It should 

be noted that bacteria monitoring in the Los Angles River included fecal coliforms instead of E. 

coli, precluding a direct comparison with the natural sites.  However, based on an assumption that 

E. coli levels typically equal 80% of fecal coliforms, median E. coli levels in the Los Angeles 

River were almost 20 times higher than those observed at the natural sites. 

 

In all cases, the variability observed in the natural catchments was substantially larger than that 

observed in the developed catchments both in terms of FWMCs and fluxes based on %CV (Table 

20).  For example, in the developed catchments, the geometric mean of FWMCs for Fe was 9,729 

µg/L and the geometric standard deviation was 18.  Comparatively, the geometric mean for iron 

was 962 µg/L and the geometric standard deviation was 11 in the natural catchments.  Greater 

%CVs in the natural catchments resulted from the larger geometric standard deviation compared 

with the geometric value.   

 

0040506



 46 

Discussion  

Constituent concentrations from natural areas were generally one order of magnitude lower than 

those from the developed catchments, with the exception of TSS.  Both FWMC and flux of TSS 

in the natural catchments were similar to those in the developed catchments, indicating that 

natural areas may be a substantial source of TSS to downstream areas.  Previous studies on 

developed catchments have reported a strong correlation between particle-bound pollutant load 

and TSS, particularly for metals (Characklis and Wiesner 1997, Stenstrom et al. 1997).  However, 

as shown in this study, high TSS from natural catchments does not automatically correspond to 

high pollutant load.  There are several potential reasons for this discrepancy.  First, natural areas 

may intrinsically produce less pollutant washoff (i.e., less source material).  Second, the particle 

size distribution, and hence the affinity between pollutants and particles, may differ between 

natural and developed areas.  Third, pollutant partitioning to various particle size fractions may be 

different between natural and developed sites.  The results of this study strongly suggest the first 

reason (i.e., less source material) contributes to lower loads.  However, differences in the nature 

of the particle sizes and the associated pollutant partitioning remain to be investigated.  This 

information would provide additional insight into the contribution of natural areas to downstream 

transport and deposition patterns.   

 

Metal concentrations were compared with the California Toxics Rules (CTR) acute toxicity 

standards for inland surface waters (freshwater aquatic life protection standards; Table 21a).  

Concentrations were consistently below the CTR standards for all metals except for a few isolated 

exceedances for copper.  When compared to the CTR criteria, total copper concentrations from 

individual samples exceeded the standard in 15 out of a total of 133 samples analyzed, while none 

of the FWMC values exceeded CTR standards (Figure 19a).  However, when dissolved 

concentrations of copper
7
 were compared with the CTR standard, only one out of 133 values 

exceeded CTR standard (Figure 19b).   

 

The CTR criteria are based on dissolved concentrations; hence the CTR provides a simple matrix 

for the conversion of total to dissolved concentrations.  However, as shown in this study, the ratio 

of particulate to dissolved metal concentrations varies over the course of a storm.  Therefore, it is 

difficult to infer toxicity from an instantaneous sample.  Bioavailability, and thus toxicity, will be 

affected by numerous factors, including partitioning between particulate and dissolved phases, 

pH, conductivity and concentration of DOC (Paulson and Amy 1993).  Therefore, estimates of 

metal toxicity should be based on direct measure of dissolved concentrations.   

 

There are no established nutrient standards available for comparison to data collected from the 

natural catchments in this study.  However, in December 2000, USEPA proposed guidelines of 

0.363 mg/L, 0.155 mg/L, 0.518 mg/L, and 0.030 mg/L for TKN, nitrate+nitrite, TN, and TP, 

respectively for Ecoregion III, 6, which includes southern California (USEPA 2000; Table 21b).  

The geometric means of flow-weighted concentrations of TKN and TP in the natural catchments 

were similar or below the proposed standards; however, the geometric means of nitrate+nitrite 

and TN were above the proposed levels.  Higher levels of nitrate+nitrite, which lead to high TN 

(TN = TKN+ nitrate+nitrite) in the natural areas, suggest that wet weather natural background 

levels for nutrients in southern California may exceed currently proposed USEPA guidelines.  

This may be because the USEPA guidelines are not specific for the wet weather only, but based 

on the lower quartile of all existing nutrient data, including data from both wet and dry 

conditions.  Thus, the USEPA guidelines for wet weather may underestimate actual natural 

background nutrient levels. 

                                                      
7
 Dissolved concentrations of metals were analyzed separately from particulate concentrations only for 

stormwater samples collected in the winter of 2005/2006.   
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In addition to exceeding the proposed USEPA guideline, wet-weather TN level measured in this 

study were close to levels considered eutrophic by Dodds et al. (Dodds et al. 1998).  Dodds et al. 

classified 100 temperate streams in the United States and defined eutrophic condition as the upper 

one-third of observed nutrient levels.  This discrepancy implies that natural streams in southern 

California may be substantial sources of nitrogen to downstream waterbodies that have the 

potential to contribute to nitrogen levels with associated algal growth in receiving waters.   

 

Several factors could have influenced the estimates of natural concentrations and fluxes provided 

by this study.  First, the treatment of NDs, which occur fairly frequently given the inherently low 

concentrations of constituents in natural catchments can significantly impact concentration 

estimates (Table 22).  However, the assignment of a value of one-half of the detection limit to 

NDs are not expected to change the findings of this study.  This can be illustrated by examining 

the nutrient data, which had a higher incidence of NDs than metals due to higher MDLs (Table 

5).  In this study’s data, 53% of the total phosphorous samples were ND.  If a value equal to the 

detection limit (instead of one-half of the detection limit) had been assigned to these samples, the 

overall geometric mean concentration would have increased by only 0.05%, primarily due to the 

large fluctuation of concentrations over the course of each storm event.  Because several high 

concentrations during a storm event greatly influence the FWMC, the value assigned to a few 

samples at lower concentrations does not substantially affect the mean.  Concentrations of TP in 

the natural catchments typically exhibited a change of five to six orders of magnitude during a 

storm event.  If the NDs occurred during low flow, the change of the NDs was not likely to affect 

the FWMCs.   

 

The role of aerial deposition, which was not accounted for in this study, is another factor that 

could have influenced the this study’s estimates.  If aerial deposition had been considered, the 

natural background levels estimated by this study would have been even lower.  Atmospheric 

deposition can be a significant factor that affects loadings in natural areas.  For example, in 

Midwestern and Northeastern streams, atmospheric deposition of nitrogen can account for nearly 

all downstream nitrogen loads (Smith et al. 1987, Puckett 1995).  Studies show that rates of 

atmospheric nitrogen deposition were high in the xeric wet region, which includes a majority of 

coastal catchments in southern California (Clark et al. 2000).  The study by Smith et al. (2003) 

reported that loadings of TN and TP could be 16 to 30% lower when corrected with atmospheric 

deposition rate.  This suggests that the nutrient levels in the natural catchments could be lower 

than values presented in this study.  Sabin et al. (2005) showed that atmospheric deposition 

potentially accounted for as much as 57 to 100% of the total trace metal stormwater loads to a 

small impervious urban catchment in Los Angeles, CA.  Mountainous areas within the South 

Coast air basin, which include portions of four counties in the Los Angeles area, received the 

highest nitrogen deposition in the country (Fenn and Kiefer 1999, Fenn et al. 2003).  This 

suggests potential strong contribution of atmospheric deposition to metals and nutrients in the 

natural catchments of southern California.  Consequently, the contribution of atmospheric 

deposition should be investigated to assess more accurate natural contribution to loadings.   

 

Geology and elevation were the two factors that controlled most variability in among natural 

catchments.  In this study, land cover did not significantly impact water quality.  This result 

differs from previous studies which have reported that land use and land cover types have a 

significant impact on water quality (Larsen 1988, Detenbeck et al. 1993, Johnes et al. 1996, 

Richards et al. 1996, Johnson et al. 1997a, Gergel et al. 1999).  Previous studies have focused on 

the influence of natural vs. developed land cover on surface water quality or on the effect of 

different types of developed land use/land cover.  The influence of different types of natural land 

cover on water quality has not been extensively examined prior to this study.  Our ANOVA 
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results showed that levels of constituents were not significantly different between two different 

land cover groups (forest and shrub).  This suggests that any differences that might occur due to 

different types of natural land cover are subtle, and not a key deterministic factor in water quality, 

unlike the relatively dramatic differences between natural vs. developed land cover previously 

investigated.  However, Miller et al.’ study (2005) addressed the importance of land cover on 

natural water quality, indicating that the ecosystem in mature forested Sierra catchments could be 

a significant source for nutrients.  The concentrations of ammonia, nitrate, and phosphate were 

high in surface runoff from forested systems: as high as 87.2 mg/L, 95.4 mg/L, 24.4 mg/L for 

ammonia, nitrate, and phosphate, respectively.  These values are even greater (one-order of 

magnitude) than maximum values for developed land uses observed in southern California coastal 

catchments (Ackerman and Schiff 2003).  Values from Miller et al. were one to two orders of 

magnitude higher than the upper ends of 95% CI values for nutrients presented in this study.  

Miller et al. suggested that nutrients that were driven from mature organic horizons (O-horizons
8
) 

might have had little contact with mineral soil or root zone where strong retention and/or uptake 

of these ions would be expected.  The major difference in nutrient levels between the Sierran 

catchments and the natural catchments examined in this study may be due to difference in 

abundance of O-horizon.  The coastal catchments in southern California are characterized by 

young soils with poorly-developed O-horizons and substantially lower standing biomass than the 

Sierran catchments (Griffin and Critchfield 1972 (reprinted with supplement, 1976)).  The Lake 

Tahoe region and the southern California mountainous areas are located in California, but they 

are categorized as different ecoregions
9
 and the nutrient levels vary by up to two orders of 

magnitudes.  This highlights the importance of identifying region-specific background water 

quality and potentially significant impact of land cover on water quality.  

 

Other environmental factors, such as catchment size, flow-related factors, rainfall, slope, and 

canopy cover, as well as land cover, did not significantly affect the variability of water quality.  

This suggests that the findings of this study may be extrapolated as natural background water 

quality to the southern California’s coastal region.  For example, natural catchments in this study 

were relatively small because few large undeveloped watersheds exist in the coastal region of 

southern California.  In general, concentrations would be expected to vary with increasing 

catchment size due to loss processes that reduce constituent mass as it travels downstream 

through stream channels (Alexander et al. 2000, Peterson et al. 2001).  However, no significant 

difference of natural background concentrations among catchments with different size was 

observed in this study.  This allows extrapolation of this study’s findings to natural background 

water quality for other larger or smaller developed watersheds.   

 

Temporal patterns (within and between storm variability) were different in natural catchments 

than those observed in developed catchments.  No first flush was observed in natural catchments, 

even for small catchments where first flush is most commonly observed in developed areas.  The 

                                                      
8
 O-horizon: At the top of the profile is the O horizon. The O horizon is primarily composed of organic 

matter. Fresh litter is found at the surface, while at depth all signs of vegetation structure has been 

destroyed by decomposition. The decomposed organic matter, or humus, enriches the soil with nutrients 

(nitrogen, potassium, etc.), aids soil structure (acts to bind particles), and enhances soil moisture retention. 
9
  Ecoregions denote areas of general similarity in ecosystems and in the type, quality, and quantity of 

environmental resources. They are designed to serve as a spatial framework for the research, assessment, 

management, and monitoring of ecosystems and ecosystem components. By recognizing the spatial 

differences in the capacities and potentials of ecosystems, ecoregions stratify the environment by its 

probable response to disturbance. These general purpose regions are critical for structuring and 

implementing ecosystem management strategies across federal agencies, state agencies, and 

nongovernmental organizations that are responsible for different types of resources within the same 

geographical areas (http://www.epa.gov/wed/pages/ecoregions.htm). 
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observation of first flush occurs because pollutants deposited onto exposed areas can be dislodged 

and entrained by the rainfall-runoff process.  In developed areas, the stormwater that initially runs 

off an area will be more polluted than the stormwater that runs off later, after the rainfall has 

'cleansed' the catchment.  The first flush can occur up to several hours prior than the peak flow 

during a storm (Hoffman et al. 1984, Smith et al. 2000, Stein et al. 2006).  The existence of first 

flush should not be assumed in all cases.  Intensive monitoring of stormwater runoff from some 

(usually larger) catchments has failed to observe this phenomenon, mainly due to the complex 

commingling of flows from different areas within a large catchment (New South Wales 

Environment Protection Authority 2005).  The lack of first flush in the natural catchments may be 

explained by the fact that first flush is generally seen only where the supply of pollutants is 

limited (New South Wales Environment Protection Authority 2005).  For example, in natural 

catchments, sediment, as well as and associated bound pollutants, generated from soil erosion  

will not exhibit a first flush because the supply of soil particles is practically unlimited.  As long 

as rainfall continues and generates storm runoff, there is a continuous input of the sediments (TSS 

and TDS).  Thus, there is also almost no limitation of TSS-correlated constituents, especially 

metals, during storms, as indicated by the spread observed in the pollutograph of natural areas.  

This may partially explain the comparability of TSS FWMC for natural and developed areas.  

Differences in pollutant delivery timing for natural areas compared to developed areas may 

provide some ability to segregate downstream loads that are anthropogenic in origin and most 

prevalent in the early part of storms, from those that are natural in origin and most prevalent later 

in the storm.  This should be investigated further through additional empirical and modeling 

analysis.   
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Table 16.  Wet weather geometric means (Geomean), upper and lower ends of 95% confidence 
interval (CI) for flow-weighted mean concentrations (FWMC), mass loads (mass load per storm 
event), and fluxes (mass load per unit area); loads and fluxes are per storm event.   

Metals 

FWMC ( g/L) Mass Load (g) Flux (g/km
2
) 

Geomean Upper CI Lower CI Geomea
n Upper CI Lower CI Geomean Upper CI Lower CI 

Arsenic 0.39 0.71 0.21 17.40 44.63 6.78 0.87 1.91 0.40 

Cadmium 0.14 0.24 0.08 6.26 15.46 2.53 0.31 0.73 0.14 

Chromium 1.40 3.09 0.63 62.59 188.88 20.74 3.13 7.98 1.23 

Copper 1.54 3.17 0.75 68.84 201.07 23.57 3.45 8.68 1.37 

Iron 962 2313 400 43100 139746 13293 2158 6160 756 

Lead 0.51 1.06 0.24 22.80 64.84 8.02 1.14 2.94 0.44 

Nickel 1.03 2.46 0.43 46.24 152.10 14.06 2.32 6.36 0.84 

Selenium 0.33 0.60 0.18 14.93 41.22 5.41 0.75 1.85 0.30 

Zinc 5.32 11.16 2.54 238.44 680.97 83.49 11.94 31.52 4.52 

Nutrients 

FWMC (mg/L) Mass Load (kg) Flux (kg/km
2
) 

Geomean Upper CI Lower CI Geomea
n Upper CI Lower CI Geomean Upper CI Lower CI 

Ammonia 0.04 0.08 0.02 1.91 4.68 0.78 0.10 0.21 0.04 

Dissolved 
Organic Carbon 6.26 9.54 4.11 338.67 915.76 125.25 11.83 30.35 4.61 

Nitrate+Nitrite 0.34 0.58 0.19 15.01 36.20 6.22 0.75 1.54 0.37 

Orthophosphate 0.04 0.06 0.02 1.91 4.35 0.84 0.10 0.20 0.05 
Total Kjeldahl 
nitrogen 1.21 1.55 0.95 70.74 255.66 19.58 2.63 7.18 0.96 

Total Organic 
Carbon 6.28 9.91 3.98 339.54 935.81 123.20 11.86 31.31 4.49 

Total 
Phosphorus 0.12 0.21 0.07 1.12 4.54 0.28 0.09 0.55 0.02 

Solids 

FWMC (mg/L) Mass Load (kg) Flux (kg/km
2
) 

Geomean Upper CI Lower CI Geomea
n Upper CI Lower CI Geomean Upper CI Lower CI 

Total Dissolved 
Solids 251 338 187 11200 25300 4990 637 1260 320 

Total 
Suspended 
Solids 

98.12 280.84 34.28 5069.70 20983.90 1224.84 257.25 854.39 77.46 

Microbes 
Concentration (MPN/100ml) 

 

Geomean Upper CI Lower CI 

E. coli 125 399 39.70 

Enterococcus 140 511 38.80 

Total coliform 4460 13100 1510 
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Table 17.  Wet weather results of stepwise selection of environmental variables using redundancy 
analysis (RDA)

a
.   

 

Environmental Variable Extra Fit Cumulative Fit 
Significance 

 (p value) 

Sedimentary Rock 0.119 0.119 0.025 

Igneous Rock 0.119 0.239 0.025 

Elevation 0.094 0.333 0.105 

Peak Flow 0.055 0.388 0.390 

Mean Flow 0.047 0.435 0.200 

Catchment Size 0.044 0.479 0.890 

Canopy Cover 0.044 0.522 0.080 

Total Runoff Volume 0.040 0.562 0.305 

Latitude 0.039 0.601 0.190 

Baseline Flow 0.031 0.632 0.905 

Total Rainfall 0.027 0.660 0.220 

Shrub 0.023 0.683 0.445 

Forest 0.023 0.706 0.445 

Slope 0.017 0.723 0.165 

 
aVariables are given in the order of inclusion.  The extra and cumulative fits are given as %ages relative to the total sum of 
squares over all water quality variables (comparable to the % explained variance in univariate regression).  Number of 
observations: 472; total number of water quality variables: 18.  Significance was determined by Monte Carlo permutation 
using 199 random permutations. 

0040512



 52 

Table 18.  Statistical summary of RDA for wet weather water quality.   

 

 Axes 

 1 2 3 4 

Eigenvalues 0.15 0.03 0.37 0.12 

 Water quality Environment correlations 0.60 0.56 0.00 0.00 

Cumulative Percentage 
Variance 

Water Quality Data 15.10 17.90 55.00 66.60 

Water Quality 
Environment Relation 84.50 100 0.00 0.00 

 

 
Table 19.  Canonical coefficients of environmental variables with the first two axes of RDA for wet 
weather concentrations of metals, nutrients, and solids. 

 

Environmental Variables Water Quality Constituent Axes 

 1 2 

Igneous Rock 0.52 -0.28 

Sedimentary Rock -0.52 0.28 

Elevation 0.44 0.38 
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Table 20.  Comparison of percent coefficient of variation (%CV) between natural and developed 
catchments. for metals, nutrients, and solids in the wet weather condition. Data not available (‘-‘).  

 

 

Metal Natural Developed 

 Sample 
Size 

Concentration 
%CV 

Flux 
%CV 

Sample 
Size 

Concentration 
%CV 

Flux 
%CV 

Arsenic 29 1355 996 36 71 115 

Cadmium 29 3088 3205 36 437 618 

Chromium 29 636 416 36 32 49 

Copper 29 474 367 36 8 15 

Iron 29 1.20 0.80 32 0.20 0.02 

Lead 29 1476 1175 36 22 36 

Nickel 29 1054 693 36 26 38 

Selenium 29 1537 1620 20 520 369 

Zinc 29 143 121 36 2.00 3.40 

Ammonia 29 13566 8809 9 885 230 

Dissolved Organic 
Carbon 19 41 69 0 - - 

Nitrate+Nitrite 29 1357 949 19 460 542 

Orthophosphate 27 9095 7009 0 - - 

Total Kjeldahl Nitrogen 15 133 278 6 57 88 

Total Organic Carbon 19 44 73 0 - - 

Total Phosphorus 21 12264 12753 13 3336 2174 

Total Dissolved Solids 26 0.90 0.90 0 - - 

Total Suspended Solids 26 16 9 36 4 4 

E. coli - - - 26 - - 

Enterococcus 12 5.00 - 26 0.03 - 

Total Coliform 12 0.07 - 26 0.00 - 
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Table 21a.  Water quality standards for metals using the California Toxics Rule (CTR) – Inland 
surface waters for freshwater aquatic life protection.  Standards for hardness dependency based on 
the hardness of 100 mg/L. 

 

Metal 
Maximum Concentration (µg/L) 

One-hour Average 
Hardness 

Arsenic 340 Independent 

Cadmium 4.52 

Dependent Chromium 550 

Copper 14.00 

Nickel 469.17 
Dependent 

Lead 81.65 

Selenium 19.34 Independent 

Zinc 119.82 Dependent 

 

 
Table 21b.  Comparison of USEPA proposed nutrient criteria for rivers and streams for Ecoregion III, 
6 (Central and southern California) with wet weather geometric means. 

 

 

Nutrient Ecoregion III, 6 (mg/L) 
Natural Catchments in Wet Weather  

Geometric Mean (mg/L) 

Total Kjeldahl Nitrogen 0.36 0.34 

Nitrate+Nitrite 0.16 1.21 

Total Nitrogen 0.52 1.55 

Total Phosphorus  0.03 0.03 
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Table 22.  Percent non-detects (%ND) for wet weather data.  Constituents not shown did not have 
NDs.  

 

Constituent No of ND No of Sample %ND 

Arsenic 62 355 17.5 

Cadmium 96 355 27.0 

Chromium 11 355 3.1 

Copper 9 254 3.5 

Lead 76 355 21.4 

Nickel 21 355 5.9 

Selenium 56 355 15.8 

Ammonia 73 216 33.8 

Nitrate 44 220 20.0 

Nitrite 93 218 42.7 

Orthophosphate 41 210 19.5 

Total Phosphorus 112 212 52.8 

Total Suspended Solids 34 213 16.0 
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Figure. 8.  Comparison of annual rainfall (wet season) at LADPW station #716, Ducommun St., Los Angeles in 2004, 2005, and 2006 with the average 
rainfall over 135 years.  Red dotted line indicates the average annual rainfall of 135 years. * indicates the period of this study from 2004 through 2006. 
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 * 
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Figure 9.  Cumulative copper mass loads for a storm (February 27 through March 1, 2006) at Piru 
Creek.  Reference line indicates a 1:1 relationship between volume and mass loading.  Portions of 
the curve above the line indicate proportionately higher mass loading per unit volume. 
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Figure 10.  Variation in total copper concentrations with time for storm event in Piru Creek from 
February 27 through March 1, 2006.  
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Figure 11.  Change in the ratio of particulate metals over dissolved metals over the course of a storm 
event at Bear Creek, a tributary to North Fork Matilija, CA.  
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Figure 12.  Correlation biplots showing the relations between wet weather concentrations of metals, nutrients, and solids (solid arrows) and 
environmental variables (dotted arrows).  Eigenvalues: 0.151 and 0.0280 for the first (horizontal) and second (vertical) axes. cos θ ≈ correlation 
coefficient between two variables (arrows).  Longer arrow indicates which factor is more important in generating variability.  total dissolved solids 
(TDS); total suspended solids (TSS); total organic carbon (TOC); dissolved organic carbon (DOC; total Kjeldahl nitrogen (TKN); total phosphorus (TP); 
orthophosphate (OP); and Nitrate+Nitrite (NOx).   
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Figure 13a.  Comparison of peak flow over catchment size vs. rainfall between natural catchments 
and developed catchments; X and Y axes are in log scale.   
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Figure 13b.  Distribution of storm events in terms of total rainfall per storm event.   
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Figure 14a.  Comparison of wet weather flow-weighted concentrations of metals between natural and developed catchments.  White boxes represent 
natural catchments, and gray boxes represent developed catchments.  Solid lines indicate the median of all values in the category.  Boxes indicate 25

th
 

and 75
th

 percentiles, and error bars indicate 10
th

 and 90
th

 percentiles.  Solid dots represent 5
th

 and 95
th

 percentiles.  The Y axis is in log scale.   
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Figure 14b.  Comparison of wet weather flow-weighted concentrations of metals between natural and developed catchments.  Light gray boxes 
represent natural sites underlain by igneous rock, white boxes represent natural sites underlain by sedimentary rock, and dark gray boxes represent 
developed sites.  Solid lines indicate the median of all values in the category.  Boxes indicate 25

th
 and 75

th
 percentiles, and error bars indicate 10

th
 and 

90
th

 percentiles.  Solid dots represent 5
th

 and 95
th

 percentiles.  The Y axis is in log scale.   
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Figure 15a.  Comparison of wet weather flow-weighted concentrations of ammonia (NH3), nitrate+nitrite, total Kjeldahl nitrogen (TKN), total suspended 
solids (TSS), and total phosphorous (TP) between natural and developed catchments.  White boxes represent natural catchments, and gray boxes 
represent developed catchments.  The Y axis is in log scale.   
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Figure 15b.  Comparison of wet weather flow-weighted concentrations of ammonia (NH3), 
nitrate+nitrite, total Kjeldahl nitrogen (TKN), total suspended solids (TSS), and total phosphorous 
(TP) between natural and developed catchments.  Light gray boxes represent natural sites underlain 
by igneous rock, white boxes represent natural sites underlain by sedimentary rock, and dark gray 
boxes represent developed sites.  Y axis is in log scale.   
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Figure 16.  Comparison of wet weather fluxes of metals between natural and developed catchments.  White boxes represent natural catchments, and 
gray boxes represent developed catchments.  Y axis is in log scale 
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Figure 17.  Comparison of wetweather fluxes of ammonia (NH3), nitrate+nitrite, total Kjeldahl nitrogen 
(TKN), total phosphorus (TP), and total suspended solids (TSS) between natural and developed 
catchments.  White boxes represent natural catchments, while gray boxes represent developed 
catchments.  All fluxes are expressed in kg/day km

2
.  Y axis is in log scale.   
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Figure 18.  Comparison of wet weather flow-weighted concentrations of bacteria between natural 
and developed catchments.  White boxes represent natural catchments, and gray boxes represent 
developed catchments.  .Y axis is in log scale.  Dotted lines represent Department of Health and 
Safety draft guideline for freshwater recreation.   
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Figure 19a.  Copper concentrations at natural catchments compared with the hardness-adjusted 
standard under the California Toxics Rule (CTR).  The stormwater concentrations are compared with 
the acute standard.   
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Figure 19b.  Wet weather dissolved copper concentrations at natural catchments compared with the 
hardness-adjusted standard under the California Toxics Rule (CTR).  The stormwater concentrations 
are compared with the acute standard.   
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ESTIMATION OF ANNUAL LOADS 

Background 

Constituent concentration ranges from natural areas that were documented in prior sections of this 

discussion provide valuable understanding of natural background water quality in southern 

California’s costal watersheds (Figure 20).  However, estimates of watershed loadings are 

required for many regulatory and management programs.  For example, a number of water quality 

regulations (e.g., TMDLs) are based on daily or annual pollutant loads, rather than on 

concentration.  Furthermore, evaluation of the overall contribution from natural areas to total 

watershed loading requires estimates of annual loadings based on measured concentrations from 

natural areas combined with long-term flow data.  

 

Annual loading estimates should account for constituent contributions during both wet (storm) 

and dry (non-storm) periods.  Unfortunately, existing ambient water quality monitoring studies 

often collect concentration data from natural areas only during dry weather.  Seldom are there 

sufficient flow and water chemistry data available for both wet and dry seasons to fully estimate 

annual loading.  Lack of distinct wet and dry weather data is particularly problematic in areas 

with semi-arid climates, such as southern California.  Previous studies indicate that constituent 

concentrations from natural areas during wet and dry weather conditions might be within the 

same order of magnitude.  However, non-storm flow can constitute a significant portion of the 

total annual flow, especially during years with low rainfall.  Consequently, dry weather loading 

has the potential to be a substantial component of the total annual constituent load.  In southern 

California’s developed watersheds, dry weather metal load has been shown to constitute  minor to 

appreciable portions of the total annual load (McPherson et al. 2002, Stein et al. 2003, Stein and 

Tiefenthaler 2005).  For example, McPherson et al. (2002) reported that dry weather load 

contributed 8 to 42% of the total annual trace metal load in the Ballona Creek watershed near Los 

Angeles, CA.  Past studies of the relative contributions of dry vs. wet weather load have focused 

solely on developed/urban watersheds (Duke et al. 1999, McPherson et al. 2002, McPherson et 

al. 2005).  These prior studies lack information on wet and dry weather concentrations and 

sufficient flow data to fully estimate loading from natural areas.  This section provides estimates 

of annual load from natural areas during both wet and dry weather conditions. 

 

Flow 

Three of the six streams studied were perennial (flowed all year): Arroyo Seco, Sespe Creek, and 

Piru Creek.  The remaining streams were intermittent (flowing until mid-July or mid-August 2006 

before drying up).  Rating curves used for the conversion of water level into flows at the water 

level logged sites are shown in Figures 21a and 21b.  The average storm flow in the perennial 

streams was 10.27 m
3
/sec, which was two orders of magnitude greater than the average non-storm 

flow at the perennial streams (Table 23).  

 

The relative volume discharged during the storm vs. non-storm periods varied based perennial or 

intermittent stream type.  The annual discharge volume of non-storm flow was larger than the 

annual discharge volume of storm flow over the ten-year period at the perennially flowing Arroyo 

Seco and Piru Creek.  The storm and non-storm volumes were similar at Sespe Creek except for 

the 1995 water year (Figure 22).  The annual storm discharge at the intermittent streams (Santiago 

Creek and Tenaja Creek) was more than double the annual non-storm discharge due to the 

discontinuity of flow from late summer through fall.  For example, the annual storm discharge 

volume at Santiago Creek was 6.5 x 10
6
 m

3
 and the annual non-storm discharge volume was 2.5 x 

10
6
 m

3
.   
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Percent differences between storm and non-storm discharge volumes at perennial streams were 

greater in years with less overall discharge, which were dry years (1999 to2004; Figure 22).  This 

implies that the contribution of the non-storm flow to annual discharge volume becomes more 

important in dry years.   

 

Ranges of annual fluxes and the contribution of non-storm flow to the 
fluxes 

Annual fluxes for metals (except Fe) ranged from tens to hundreds of grams per year km
2
.  

Nutrient fluxes varied largely among constituents and streams.  Ammonia ranged from one to 

eight kilograms per year·km
2
, OP and TP ranged from kilograms to tens of kilograms per year 

km
2
, and other nutrients ranged from ten to thousands of kilograms per year·km

2
.  For example 

ammonia was found to be 3 kilograms per year km
2
 at Arroyo Seco, and total organic carbon was 

found to be 1,320 kilograms per year km
2
.  Total suspended solids ranged from 4.2 to 4,059 

metric ton per year km
2
.  The median, minimum, and maximum values for each constituent are 

summarized in Table 24.   

 

Storm flow contributed the majority of annual fluxes for constituents except As, nutrients, TOC, 

and TDS (Figure 23).  Total suspended solids were almost entirely derived from storm runoff.  

However, between 40 and 60% of As, Cd, and Se were derived from non-storm flow.   

  

Loading in perennial vs. intermittent streams 

In the intermittent streams, storm flow was a major source of most metals, all nutrients, and solids 

(Tables 25 and 26).  More than 97% of the TSS load was contributed by storm flow.  In perennial 

streams, even though the annual non-storm discharge accounted for more than one-half of the 

total annual discharge, a greater portion of the annual load was contributed by high constituent 

concentrations in the storm flow (Table 25s and 26).  Non-storm flow contributed more to annual 

metal loads at perennial streams than at the intermittent streams.  For example, the non-storm 

flow contributed 51 to 78% for Cd at the perennial streams, while the non-storm flow contributed 

10 to 21% for Cd at the intermittent streams.  

 

Annual flux was generally lower at the intermittent streams than at the perennial streams (Table 

27).  This mainly resulted from differences in the total annual discharge volume.  In addition, the 

annual fluxes at Santiago Creek and Tenaja Creek were derived from the annual loads of only 

eight months, December 2005 through July 2006, because the streams dried up in July 2006.  Yet, 

the annual fluxes at the perennial streams -- Arroyo Seco, Piru Creek, and Sespe Creek -- were 

derived from the annual loads of the entire 12 months, December 2005 through December 2006.   

 

Discussion  

Annual flux rates were significantly lower in natural catchments than in developed catchments in 

southern California (Table 27).  This difference can be illustrated by comparing this study’s 

results to data from Ballona Creek, which is located in southern California and includes a 

significant portion of the City of Los Angeles, California.  Approximately 85% of the 330 km
2
 

catchment is charactarized by urban land uses (Wong et al. 1997).  Annual fluxes of Cr, Cu, Pb, 

Ni, Zn, and TSS for Ballona Creek were based on the load values presented in studies by 

McPherson et al. (2005) and Tiefenthaler et al. (in review).  Annual fluxes of Cr, Cu, Pb, Ni, and 

Zn were one to two orders of magnitude higher at Ballona Creek than at natural streams.  In 
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contrast, fluxes of TSS was two to three orders of magnitude higher at Piru Creek and Sespe 

Creek than that at Ballona Creek.  This is expected due to storm-induced erosion of soil from 

open areas in the natural catchments.  Unlike urban catchments with larger impervious area and 

concrete-bottom channels, the five natural catchments are mainly open lands that can contribute 

large volumes of sediment (and hence TSS).  In addition, in-channel erosion of natural streams, 

which can be a substantial source of TSS (Trimble 1997, Pons 2003) does not occur in concrete 

lined channels, such as Ballona Creek. 

 

In the overall context, natural catchments contribute proportionately less of the total annual load 

to the receiving waters than would be expected based solely on catchment area.  For example, 

approximately 2,300 kg of Cu, 1,150 kg of Pb, 11,550 kg of Zn are discharged from the Los 

Angeles River watershed annually (Tiefenthaler et al. in review).  Arroyo Seco, a natural 

subwatershed of the Los Angeles River, occupies approximately 2% of the Los Angeles River 

catchment area, but contributes less than 1% of the total annual load of Cu, Pb, and Zn.  This 

contribution drops to less than 0.6% for the dry weather load.   

 

Watershed geology has been shown to be a major factor that influences constituent concentrations 

(and hence loads) from natural catchments.  This difference is illustrated by patterns of TSS flux.  

Flux of TSS from Sespe and Piru Creeks were two to three orders of magnitude larger than those 

at other streams.  The dominant geologic type of both Piru Creek and Sespe Creek is a 

sedimentary rock, which can be more easily eroded and can discharge more suspended solids into 

the water than igneous rock.  The flux of TSS at Arroyo Seco, which is underlain by igneous 

rock, was only 8 mt/year km
2
, less than 0.2% of the flux at Sespe Creek.  In addition to the effect 

of geologic type, the magnitude of storm flow at Sespe and Piru Creeks were five times larger 

than that at Arroyo Seco.  

 

The combined effect of geology and hydrology may also explain the higher nutrient fluxes 

observed in the natural streams in this study compared to nation-wide averages reported from a 

study by Clark et al. (2000).  Clark reported total annual loading of nutrients from 85 natural 

stream basins across the United States, with a median annual basin flux of ammonia, total 

nitrogen, orthophosphate, and total phosphorus of 8.1, 86, 2.8, and 8.5kg/km
2
, respectively (Table 

27).  At four of the five sites from this study, nutrient flux was three to four time greater than the 

basin median value reported by Clark et al. The higher phosphorus loadings at the natural streams 

may have resulted from mineral weathering of phosphorus-enriched sediments.  For example, the 

TP loadings at Santiago Creek, where the dominant geologic type is a marine sedimentary rock, 

were three times higher than the values recorded in the Clark et al. (2000) stream basin study.   

 

The contribution of dry weather load was proportionately smaller in natural areas than in 

developed watersheds.  According to McPherson et al., dry season loads in the urbanized Ballona 

Creek watershed accounted for 54, 19, 33, and 44% of Cr, Cu, Pb, and Ni loadings, respectively 

(McPherson et al. 2002).  In contrast, dry season loads in the natural streams accounted for 8, 16, 

4, and 21% of total annual Cr, Cu, Pb, and Ni loadings, respectively.  Considering the relatively 

smaller contribution of the dry weather flow to the total annual discharge volume in Ballona 

Creek, which ranged from 9 to 25%, the proportional contribution of dry weather loadings in 

Ballona Creek was considerably higher than that in the natural streams, where more than half of 

the total volume discharged was derived from the non-storm flow.  This difference likely results 

from the fact that dry weather flow (and loading) in Ballona Creek in comprised almost entirely 

of urban runoff that continually washes pollutants off of developed surfaces.  In contrast, dry 

weather flow in natural streams is a combination of ground water discharge, and residual 

interflow, neither one of which typically has high constituent concentrations.   

    

0040535



 75 

Estimated differences between storm and non-storm flux at natural areas could be influenced by 

two factors.  First, the estimation of storm loading is directly dependent on the method used to 

separate storm flow from non-storm flow.  The storm flow separation is in turn directly dependent 

on how to treat the prolonged tail part of storm hydrographs in the natural streams, which may 

persist for days or weeks after the cessation of rain.  For this study, the end of a storm was 

defined as the point in time where flow was 50% that of the peak flow.  The degree to which the 

choice of the 50% criterion influences general conclusions about the annual loadings was 

examined by estimating storm loadings using a cutoff of 25% of the peak flow.  Using this cutoff, 

the mean total annual days with storm flow increased from 12, 19, and 20 days to 16, 37, and 43 

days at Sespe Creek, Piru Creek, and Arroyo Seco, respectively.  The change in the number of 

storm-days is more dramatic in wet years such as 1994 and 1998 due to their prolonged high flow 

during the spring and the summer.  For instance, the application of the 25% criterion increased 

the storm flow days for the water year of 1998 at Arroyo Seco more than 100% from 46 to 104 

days.  This increase of the storm flow days translated to an increase of the total annual discharge 

volume of storm flow by 46, 25, and 9% at Arroyo Seco, Piru Creek, and Sespe Creek, 

respectively.  In terms of changes in loading, storm flow loads of TN increased from 43 to 54 

mt/year and TSS from 100,453 to 124,948 mt/year in Piru Creek.  Constituents that were mainly 

contributed by the non-storm flow decreased due to the decrease of the total discharge volume of 

the non-storm flow.  The non-storm load of TP at Arroyo Seco decreased from 40 kg/year to 27 

kg/year with the 25% criterion.   

   

Second, distribution of constituents between the dissolved and particulate phase may also 

influence differences in loadings between storm flow and non-storm flow.  More than 60% of the 

annual load for cadmium and selenium were derived from the non-storm flow at the perennial 

streams.  The higher occurrence of these metals in the non-storm flow may be correlated with the 

distribution of the metals between a dissolved phase and a particulate phase.  Arsenic, cadmium, 

and selenium exist mainly in the dissolved phase in storm flow (Figure 24).  A considerable 

number of samples show more than 100 times higher dissolved concentrations than particulate 

concentrations for these metals.  This indicates that loading of arsenic, cadmium, and selenium 

depends less on levels of total suspended solids, and can occur at relatively high levels in non-

storm flow.  Other metals exist either mainly in particulate phase or in both phases in storm 

flows. Thus, the level of total suspended solids directly affects the levels of these particle-bound 

metals and partially determines the contribution of the non-storm flow to the total annual 

loadings.  For example, lead and zinc were found mostly in particulate phase in the storm flow, 

which contributed 85 to 98% of the annual load.  The contribution of storm flow to zinc load 

mirrors the high level of total suspended solids.  In addition, higher particle-bound constituents 

are more easily mobilized during storms; therefore, a high proportion of particulate-bound metals 

occur during storms.   

 

In this study, the distribution of metals between dissolved and particulate phases in non-storm 

flow was not measured.  However, metals in urban non-storm flow occur predominantly in the 

dissolved phase, partially due to low total suspended solids concentrations (McPherson et al. 

2002, Stein and Ackerman 2007).  Preliminary data collected in the San Gabriel Watershed 

(Bernstein et al. in prep) suggests that this pattern is also true in natural streams.  Therefore, it is 

reasonable to assume that the distribution of metals loading between storm and non-storm 

conditions in natural systems is largely a function of the particle dynamics of each particular 

metal.  The particle dynamics and associated constituent loading should be a focus of future 

investigation.   
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Table 23.  Means of storm and non-storm flows ( m
3
/sec) in intermittent and perennial streams. 

 

  

 

 

 

 

 

 

 

 

 

 

Stream Type 
 

Site Name 
 

Non-storm Flow 
Mean 

Storm Flow 
Mean 

Intermittent 
 
 

Santiago Creek 0.19 0.92 

Tenaja Creek 0.03 1.81 

Mean 0.11 1.37 

Perennial 
 
 
 

Arroyo Seco 0.16 2.04 

Piru Creek 1.00 10.73 

Sespe Creek 0.26 9.81 

Mean 0.63 10.27 
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Table 24.  Ranges of annual fluxes for metals, nutrients, and solids in natural streams. 
 

 

 Unit Median Minimum Maximum 

Arsenic  

g/year km2 

160 30 310 

Cadmium 30 10 60 

Chromium 430 70 580 

Copper 360 50 440 

Iron 190000 65000 570000 

Lead 110 30 190 

Nickel 220 30 460 

Selenium 130 20 540 

Zinc 160 30 310 

Ammonia 

kg/year km2 

3.0 1.0 8.0 

Total Nitrogen 230 40 450 

Dissolved Organic Carbon 650 200 1700 

Total Organic Carbon 950 180 1800 

Orthophosphate 7.0 2.0 11 

Total Phosphorus 6.0 5.0 28 

Total Dissolved Solids 
mt/year km2 

74.7 12 190 

Total Suspended Solids 8.7 4.2 4100 
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Table 25.  Annual load estimation of metals and the contribution of the dry weather loads in the annual loads.  

 

Stream 
Type Site Name Contribution Type Arsenic Cadmium Chromium Copper Iron Lead Nickel Selenium Zinc 

Perennial 

Arroyo Seco Annual Storm Load (kg) 3.05 1.28 23.90 12.40 7780.00 7.75 7.56 1.78 43.40 

 Annual Non-storm Load (kg) 10.10 1.33 0.54 2.71 176.00 0.12 0.72 3.61 3.27 

 Total Annual Load (kg) 13.10 2.60 24.40 15.10 7950.00 7.87 8.28 5.38 46.60 

 % Non-storm Load 76.80 50.90 2.20 17.80 2.20 1.50 8.70 67.00 7.00 

Piru Creek Annual Storm Load (kg) 8.72 0.65 164.00 101.00 146000.00 34.10 106.00 9.72 296.00 

 Annual Non-storm Load (kg) 60.10 2.24 6.91 21.90 4610.00 2.18 15.90 19.70 9.67 

 Total Annual Load (kg) 68.80 2.89 171.00 123.00 151000.00 36.30 121.00 29.40 306.00 

 % Non-storm Load 87.30 77.50 4.00 17.80 3.10 6.00 13.10 67.00 3.20 

Sespe Creek Annual Storm Load (kg) 3.58 2.01 54.00 48.20 72500.00 15.30 53.50 6.91 143.00 

 Annual Non-storm Load (kg) 3.68 2.08 0.60 7.54 865.00 0.20 5.78 11.50 2.91 

 Total Annual Load (kg) 7.26 4.09 54.50 55.80 73300.00 15.50 59.30 18.40 146.00 

 % Non-storm Load 50.70 50.90 1.10 13.50 1.20 1.30 9.70 62.50 2.00 

Intermittent 

Tenaja Creek Annual Storm Load (kg) 0.87 0.40 3.35 2.77 3950.00 1.71 1.44 0.60 14.80 

 Annual Non-storm Load (kg) 0.80 0.04 0.18 0.07 116.00 0.07 0.36 0.41 0.54 

 Total Annual Load (kg) 1.66 0.44 3.53 2.84 4070.00 1.78 1.80 1.01 15.40 

 % Non-storm Load 47.90 9.80 5.00 2.50 2.80 3.90 19.80 40.90 3.50 

Santiago Creek Annual Storm Load (kg) 1.44 0.71 1.62 2.50 792.00 0.73 1.74 6.77 9.53 

 Annual Non-storm Load (kg) 1.24 0.19 0.56 1.06 334.00 0.06 2.03 2.47 1.89 

 Total Annual Load (kg) 2.68 0.90 2.18 3.56 1120.00 0.79 3.77 9.23 11.40 

 % Non-storm Load 46.40 21.00 25.80 29.80 29.70 8.00 53.90 26.70 16.60 
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Table 26.  Annual load estimation of nutrients and solids and the contribution of the non-storm flow loads in the annual loads.   
 

  

Stream 
Type 

Site Name Contribution Type Ammonia 
Total 

Nitrogen 

Dissolved 
Organic 
Carbon 

Total 
Organic 
Carbon 

Orthophosphate 
Total 

Phosphorus 

Total 
Dissolved 

Solids 

Total 
Suspended 

Solids 

Perennial 

Arroyo Seco Annual Storm Load (mt) 0.09 7.66 23.18 22.45 0.27 0.03 1379.00 368.00 

 Annual Non-storm Load (mt) 0.03 2.03 13.14 14.83 0.08 0.20 1257.00 1.00 

 Total Annual Load (mt) 0.12 9.69 36.32 37.28 0.35 0.22 2636.91 369.00 

 % Non-storm Load 22.90 20.90 36.20 39.80 22.30 87.70 47.70 0.40 

Piru Creek Annual Storm Load (mt) 0.48 43.25 106.86 124.00 1.03 - - 100452 

 Annual Non-storm Load (mt) 0.32 16.12 91.57 298.00 0.96 - - 76.00 

 Total Annual Load (mt) 0.80 59.37 198.43 421.19 1.99 - - 100529 

 % Non-storm Load 40.40 27.20 46.10 70.70 48.40 - - 0.10 

Sespe Creek Annual Storm Load (mt) 0.95 33.21 55.24 66.61 0.55 - 4174.00 519565 

 Annual Non-storm Load (mt) 0.07 4.34 27.80 54.94 0.38 - 6907.00 3.00 

 Total Annual lLoad (mt) 1.01 37.55 83.04 121.54 0.93 - 11081.69 519568 

 % Non-storm Load 6.50 11.60 33.50 45.20 41.00 - 62.30 0.00 

Intermittent 

Tenaja Creek Annual Storm Load (mt) 0.07 1.86 7.43 7.16 0.13 0.22 416.00 219.00 

 Annual Non-storm Load (mt) 0.00 0.14 3.01 2.55 0.00 0.10 230.00 1.00 

 Total Annual Load (mt) 0.07 1.99 10.44 9.71 0.13 0.32 646.00 221.00 

 % Non-storm Load 4.20 6.90 28.90 26.30 1.70 31.70 35.70 0.60 

Santiago Creek Annual Storm Load (mt) 0.11 6.60 21.41 21.02 0.09 0.37 2189.00 91.00 

 Annual Non-storm Load (mt) 0.01 1.03 7.94 9.24 0.09 0.11 1114.00 2.00 

 Total Annual Load (mt) 0.12 7.63 29.34 30.26 0.18 0.49 3302.00 94.00 

 % Non-storm Load 10.20 13.50 27.00 30.50 51.80 23.60 33.70 2.60 
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Table 27.  Total annual fluxes of metals (kg/year km
2
), nutrients (kg/year km

2
), and solids (mt/year km

2
) in natural streams in natural areas in 

comparison with fluxes of another urban stream (Ballona Creek) and other natural streams (numerous perennial streams across the nation).  No data 
available (‘-‘).  Stream type: intermittent (I) and perennial (P).   

 

Stream 
Type 

Site Name Arsenic Cadmium Chromium Copper Iron Lead Nickel Selenium Zinc 

P Arroyo Seco 0.31 0.06 0.58 0.36 189.50 0.19 0.20 0.13 1.11 

P Piru Creek 0.22 0.01 0.54 0.39 474.10 0.11 0.38 0.09 0.96 

P Sespe Creek 0.06 0.03 0.43 0.44 573.30 0.12 0.46 0.14 1.14 

I Santiago 
Creek a 0.16 0.05 0.13 0.21 65.70 0.05 0.22 0.54 0.67 

I Tenaja Creek a 0.03 0.01 0.07 0.05 77.10 0.03 0.03 0.02 0.29 
 Developed 

Stream  -  - 1.20b 4.00b - 1.40b 1.10b - 16.70 c 

 

Stream 
Type Site Name Ammonia Total Nitrogen Dissolved 

Organic Carbon 
Total Organic 

Carbon Orthophosphate Total 
Phosphorus 

Total Dissolved 
Solids 

Total 
Suspended 

Solids 

P Arroyo Seco 3 230 860 890 8 5 62.78 8.79 

P Piru Creek 3 190 620 1320 6 - - 315.14 

P Sespe Creek 8 290 650 950 7 - 86.58 4059.12 

I Santiago Creek a 7 450 1710 1770 11 28 192.67 5.47 

I Tenaja Creek a 1 40 200 180 2 6 12.24 4.18 
 Developed Stream  - - - - - - - 15.30b 
 Natural Streams d 8.10 86 - - 2.80 8.50 - - 

a Total fluxes are only for the eight months of the study from December 2005 through August 2006. 

b McPherson et al. 2005  
c Tiefenthaler et al. in review  
dClark et al. 2000 
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Figure 20.  Map of study sites for the estimation of annual loads. 
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Figure 21a.  Rating curves at Santiago Creek for non-storm and storm flows.  r

2
 Values are 0.43 and 0.97 for non-storm and storm flows, respectively.   
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Figure 21b. Rating curves at Tenaja Creek for non-storm flow and storm flows.  r

2
 Values are 0.43 and 0.97 for non-storm and storm flows, respectively.   
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Figure 22.  Comparison of annual storm flow and non-storm flow volumes.  The flow data for the 
2004 water year for Piru Creek and for the 1998 to2001 water years for Sespe Creek are not available.  
The flow data of the water year 2002 for Arroyo, Piru, and Sespe Creeks were not included in the 
analysis due to the insufficient quality of the data set.  
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Figure 23.  Percent contribution of storm flow and non-storm flow to total annual fluxes of metals, 
nutrients, and solids; ammonia (NH3,); total nitrogen (TN); dissolved organic carbon (DOC); total 
organic carbon (TOC); orthophosphate (OP); total phosphorus (TP); total dissolved solids (TDS); and 
total suspended solids (TSS). 
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Figure 24.  Ratios of particulate concentrations over dissolved concentrations for metals in storm 
flow.  The dissolved and particulate concentrations were analyzed with samples of storm, which 
were collected in the winter of 2006.  The dotted line references a 1:1 ratio; Solid lines indicate the 
median of all values in the category.  Boxes indicate 25

th
 and 75

th
 percentiles, and error bars indicate 

10
th

 and 90
th

 percentiles.  Solid dots represent 5
th

 and 95
th

 percentiles.  The Y axis is in log scale.   
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CONCLUSIONS 

This study yielded the following conclusions about water quality in streams draining natural 

catchments. 

 

1. Concentrations in natural areas are typically between one to two orders of magnitude 

lower than in developed watersheds.  Dry and wet weather concentrations, loads, and fluxes 

from natural catchments ranged widely; however, the levels were significantly lower than 

both those from developed catchments and existing water quality standards.   

 

2. Wet-weather TSS in the natural catchments was similar to those in the developed 

catchments.  This implies that natural areas may be a substantial source of TSS to 

downstream areas.  The level of TSS presented this study, however, should not be extended 

to interpretations or policy concerning overall sediment transport, sediment budget or 

adsorbed pollutants in the watersheds.  In this study, the levels of TSS were measured in 

order to estimate suspended sediments in water column, which carries adsorbed metals and 

other water quality pollutants (Pitt et al. 1995).  Using only TSS for sediment load, however, 

under-estimates the heavier soil particle fraction such as sand-size materials is especially 

critical in surface waters originating in areas where the dominant geology is sedimentary; 

USGS has declined to use it since 2000 because a documented persistent bias in the TSS 

results against sand-sized materials (Gray et al. 2000).   

 

3. Both the storm and non-storm flux from the natural watersheds were significantly low 

compared with those from the developed watersheds.  Therefore, control of natural sources 

would likely provide little overall load reduction for downstream receiving waters.   

 

4. Differences between natural and developed areas during the dry season are much 

greater than during the wet season.   Differences between natural and developed areas 

suggest that management of non-storm loading in developed watersheds has the potential to 

provide substantial water quality benefit.  

 

5. Dry weather loading can be a substantial portion of total annual load in natural areas.  
Non-storm flow accounts for more than half of the annual discharge in the natural streams.  

Similarly, a considerable portion of annual load resulted from non-storm flow.  In particular, 

annual loads of arsenic, cadmium, selenium, total organic carbon, orthophosphate, and total 

dissolved solids were largely contributed by non-storm flow.  For chromium, iron, lead, 

nickel, zinc, ammonia, and total suspended solids the dominant portion of annual load was 

from storm flow.   

 

6. Concentrations of metals were below the California Toxic Rules standards.  

Concentrations in natural areas were below CTR standards during both storm and non-storm 

conditions. 

 

7. Wet-weather concentrations of E. coli, enterococcus, and total coliform and dry weather 

concentration for total coliform exceeded DHS freshwater standards in 40 to 50% of the 

samples.  These results are based on relatively small sample size for bacteria analysis and are 

being investigated further by a subsequent study that involves more frequent sampling of 

bacteria from natural areas. 

 

8. Concentrations of several nutrients were higher than the USEPA proposed nutrient 

guidelines for Ecoregion III, 6.  It is important to note that the ultimate approach for nutrient 
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criteria adopted in the State of California will likely differ from the approach used in the 

proposed EPA guidelines.  Furthermore, the proposed guidelines were based on a 

combination of both wet and dry weather data.  Nevertheless, this result indicates that 

background nutrient levels in southern California may be higher than in other portions of the 

country. 

 

9.  Concentration and load peak later in the storm in natural areas than in developed 

areas.  Natural catchments do not appear to exhibit a first flush phenomenon during storms. 

Storm duration was longer in natural catchments than in developed catchments, and the 

pollutograph was more spread out (i.e., relatively high concentrations persisted for longer). 

 

10.  The ratio of particulate to dissolved metals varies over the course of the storm.  Certain 

metals (e.g., As and Se) occur predominantly in the dissolved phase, while most others occur 

in the particulate phase.  However, in all cases the ratio of particulate to dissolved metals 

peaks early in the storm in association with an increase in TSS.  The ratios typically take 

several days to return to pre-storm levels. 

 

11.  Catchments underlain by sedimentary rock had higher concentrations of metals, 

nutrients, and total suspended solids, as compared to areas underlain by igneous rock.  The 

RDA showed that geology types were dominant factors that influenced variability in water 

quality data.   

 

13.  Other environmental factors such as catchment size, flow-related factors, rainfall, 

slope, and canopy cover as well as land cover did not significantly impact the variability of 

water quality.  This implies that the finding of our study may be extrapolated as natural 

background water quality to the southern California’s coastal region.   
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APPLICATIONS AND NEXT STEPS 

Natural background water quality estimates  

Results of this study may be used by water quality managers and regulators to estimate 

background levels of metals, nutrients, and solids in surface water.  Ranges of concentrations 

found in natural streams may be used to establish targets for basin planning or other water quality 

objectives.  In terms of natural loading of metals, nutrients, bacteria, and solids, the flux estimates 

from this study could be used to estimate the contribution of natural areas to overall watershed 

load throughout the southern California region.  Because the sampling sites are representative of 

the major geologic and natural land cover settings of the region, they can be used to estimate 

regional or watershed specific loading from natural areas.  For example, in the Malibu Creek 

watershed, natural sources of selenium are a management concern.  Based on the results of this 

study, the flux of selenium during the wet weather ranged from 0.3 (lower 95% CI) to 1.8 g/storm 

event ·km
2
 (upper 95% CI).  The area of Malibu Creek watershed is 285 km

2 
and approximately 

its 85%, 241 km
2
, is natural.  Therefore, the event-based wet-weather load of selenium from the 

natural area in the Malibu Creek watershed can range from 2.4 to 36.2 g per storm event.   

 

Annual dry weather loading from natural areas can be estimated by extrapolating the daily flux 

rates provided by this study over the number of non-storm days during the year.  For example, in 

the Malibu Creek watershed, annual dry weather loading of selenium would be expected to range 

from 41 and 118g/km
2
·day.  Total annual loading from natural areas should account for 

contributions during both the wet and dry seasons.   

 

Geology-specific loadings 

Geology was shown to be the most dominant factor that influenced the natural background water 

quality in this study.  Most of constituents were at higher levels in catchments underlain by 

sedimentary geologic material than in catchments underlain by igneous geologic material for both 

the dry weather and wet weather.  Geology-specific background water quality may provide more 

precise estimation of natural loadings, which can account for the potential variation among 

watersheds due to different geology types.  If geologic information is obtained for natural areas in 

a watershed of interest, average concentrations for each geology types can be used to estimate 

loadings from the natural areas with different geologic types.  For instance, each Malibu Creek 

subwatershed consists of different portion of igneous and sedimentary rocks.  The upper part of 

the watershed, which is north of freeway 101, is primarily sedimentary, but the middle and 

bottom parts of the watershed, which consists of Lake Sherwood subwatershed, Triunfo Canyon 

subwatershed, and Monte Nido, contain both geologic types.  Thus, assigning the geology 

specific background concentrations may provide estimates that can reflect the mix of geologic 

conditions in the Malibu Creek watershed.   

 

Further studies 

More precise estimates of watershed loading for a storm could be obtained by using the storm 

event mean concentrations (EMCs) in static or dynamic watershed models that account for 

rainfall runoff rates and antecedent dry conditions.  Such models can be used to simulate water 

quality loading under a range of rainfall conditions, based on expected constituent concentrations 

in land use washoff.  Previously, concentrations assigned to washoff from natural areas were 

derived from either open space in developed areas or natural areas from other regions.  The flow-
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weighted mean concentrations of this study provide relevant background water quality 

concentrations for the southern California region.   

 

In this study, the geology types were divided into two groups: sedimentary rocks and igneous 

rocks.  There is, however, possible variation within the groups, which may influence 

concentrations of constituents in water.  To estimate more representative background water 

quality for a specific watershed of interest, more comprehensive classification of geology at a 

regional scale is necessary.  Metamorphic type may have different influence on water quality due 

to its different physical characteristics even though the chemical composition of the metamorphic 

rocks may be similar to either sedimentary or igneous rocks.   

 

This study quantified contributions from natural areas, but did not identify sources of natural 

loadings.  Potential sources include; vegetation, soils, atmospheric deposition, and groundwater 

recharge.  Measurement of constituent concentrations in subsurface flow and/or at groundwater 

discharge locations would help provide insight into these sources.  Measurement of wet and dry 

deposition at natural areas would provide insight into the contribution of aerial deposition to 

natural loadings.  Sabin et al. (2005) reported that dry deposition of trace metals to the land 

surface within developed watersheds was potentially a very large contributor to watershed 

loadings based on comparisons to load estimates from stormwater runoff.  However, this has not 

been fully investigated for natural areas, where rates of interception by vegetation and infiltration 

are expected to be much higher.   

 

Analysis of particle size distribution and associated binding of pollutants to various size particles 

would provide insight into the differences between natural and developed watersheds. Because 

many pollutants are bound to particulates in stormwater, understanding the proportional 

distribution among various particle size fractions would allow more precise modeling and 

isolation of the contribution of natural sources to downstream concentration and load.  This 

would facilitate investigation of management strategies that target anthropogenic portions of 

pollutant load. 

 

 Wildfire is a potential constituent source that can significantly contribute to natural loadings.  

Fires occur regularly in southern California and are natural elements of native habitats.  Post-fire 

water quality in natural areas can differ from the previous-fire water quality.  In this study the 

impact of wildfire was not investigated (only natural sites with no history of wildfire over the past 

three years were included in the study).  Thus, the results of this can be used for the comparison 

with post-fire water quality data in order to investigate the impact of wildfire on natural loadings.  

These studies would provide valuable information for development of freshwater water quality 

criteria by better characterizing appropriate background conditions.   

 

Finally, the findings of this study indicate that a subset of natural sites be incorporated into 

ongoing monitoring programs in order to build a more extensive data set on background water 

quality under a range of conditions. 
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EXECUTIVE SUMMARY 
 

Storm water runoff and the associated contaminants from urban areas is one of the 

leading sources of water quality degradation in surface waters (US EPA 2000).  Runoff from 

pervious and impervious areas (i.e., streets, parking lots, lawns, golf courses and agricultural 

land) carries accumulated contaminants (i.e., atmospheric dust, trace metals, street dirt, 

hydrocarbons, fertilizers and pesticides) directly into receiving waters (Novotny and Olem 

1994).  Because of the environmental effects of these contaminants, effective storm water 

monitoring and management requires identification and characterization of the sources, patterns, 

and mechanisms that influence pollutant concentrations and loads.  Concentrations and loads of 

pollutants in urban storm water have been documented in some portions of the country (Hoffman 

et al. 1984; Buffleben et al. 2002; Simpson et al. 2002); however, little is known about the 

mechanisms and processes that influence spatial and temporal factors that affect the magnitude 

and patterns of constituent loading from specific land uses.  Specifically, storm water managers 

need to understand how sources vary by land use type, how patterns of loading vary over the 

course of a single storm, how loading varies over the course of a storm season, and how 

applicable national or regional estimates of land use-based loading are to southern California.   

 

To investigate these issues, the Southern California Coastal Water Research Project 

(SCCWRP) conducted a storm water sampling program over five seasons (2000-01 through 

2004-2005).  Constituent concentrations were measured over the entire storm duration from eight 

different land use types over 11 storm events in five watersheds in the greater Los Angeles, CA 

region (Figure ES-1).  In addition, runoff samples were also collected from twelve mass emission 

sites (in-river) during 15 different storm events.  A total of 71 site-events were sampled, 

comprised of 33 land use site-events and 38 mass-emission site events.  These data were 

collected to better characterize contributions of specific land use types to loading of bacteria, 

trace metals, and organic compounds and to provide data for watershed model calibration.  The 

specific goals of this study were (1) to examine constituent event mean concentrations (EMC), 

fluxes, and mass loadings associated with storm water runoff from representative land uses; (2) 

to investigate within storm and within season factors that affect constituent concentrations and 

fluxes; (3) to evaluate how constituent loadings compare to loadings from point sources, and (4) 

to assess how the concentrations of constituents in runoff compare to published data and water-

quality criteria. 

 

To understand the complex spatial and temporal patterns that affect storm water runoff in 

the greater Los Angeles region, runoff and constituent concentrations from a variety of land uses 

and mass emission sites were sampled over a range of different storm sizes and antecedent 

conditions.  Between 10 and 15 discrete grab samples were collected for each site-event and the 

samples analyzed individually to provide time vs. concentration plots (i.e., pollutographs) for 

each site-event.  Samples were analyzed for a broad range of constituents including trace metals, 

organic compounds and bacteria.  Storms were targeted to capture early vs. late season 

conditions and large vs. small rainfall events.  Understanding both intra-storm and inter-storm 

variability provides a more complete assessment of factors that influence constituent loading, 

and will allow us to develop dynamic watershed models that are able to predict pollutant runoff 

from specific land use types and watersheds under a variety of conditions.   
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General Conclusions 

1. Storm water runoff from watershed and land use based sources is a significant contributor 

of pollutant loading and often exceeds water quality standards  

Results of this study indicate that urban storm water is a substantial source of a variety of 

constituents to downstream receiving waters.  Substantially high constituent concentrations were 

observed throughout the study at both mass emission (ME) and land use (LU) sites.  Constituent 

concentrations frequently exceeded water quality criteria.  Storm water concentrations of trace 

metals exceeded California Toxic Rule (USEPA 2000) water quality criteria in more than 80% of 

the wet weather samples collected at ME sites.  This was partly due to industrial land use sites 

where 100% and 87% of runoff samples exceeded water quality criteria for zinc and copper, 

respectively.  Furthermore, fecal indicator bacteria (FIB) at both ME and LU sites consistently 

exceeded California single-sample water quality standards.  In fact levels of FIB at the 

recreational (horse) and agricultural LU sites were as high as those found in primary wastewater 

effluent in the U.S., with densities of 10
 6

-10
7
 MPN/100mL. 

 

2. All constituents were strongly correlated with total suspended solids 

Land use had a strong influence on constituent concentrations.  Total suspended solids 

(TSS) was strongly correlated with constituent EMCs at most land use sites, although not all 

correlations were statistically significant.  This correlation was primarly influenced by highly 

urbanized land uses and a single undeveloped open space land use.  High TSS loads in rivers 

contribute to water quality impairments, habitat loss and to excessive turbidity resulting in 

impairments in recreational, fish/wildlife, and water supply designated uses of the rivers.  These 

results suggest that controlling TSS at specific land uses may result in reducing other particle-

bound constituents. 

 

3. Storm water EMCs, fluxes and loads were substantially lower from undeveloped open space 

areas when compared to developed urbanized watersheds 

Storms sampled from less developed watersheds (i.e., Santa Monica Canyon and Arroyo 

Sequit) produced constituent EMCs and fluxes that were one to two orders of magnitude lower 

than comparably sized storms in urbanized watersheds (i.e., Los Angeles River and Ballona 

Creek) (Figure ES-2).  Furthermore, the higher fluxes from developed watersheds were 

generated by substantially less rainfall than the lower fluxes from the undeveloped watersheds, 

presumably due to increased impervious surface area in developed watersheds.  Stein and Yoon 

(2007) reported similar wet weather runoff results from undeveloped land uses while 

investigating pollutant contributions from natural sources. The contrasts between the different 

watershed scale mass-emission sites were also apparent at the small, homogeneous land use sites. 

 

4. Land use based sources of pollutant concentrations and fluxes varied by constituent   

No single land use type was responsible for contributing the highest loading for all 

constituents measured.  For example industrial land use sites, contributed higher storm EMCs 

and fluxes of all trace metals than other land use types. (Figure ES-3).  Recreational (horse) land 

use sites contributed significantly higher storm fluxes for E. coli while agricultural land use sites 

contributed the highest TSS fluxes.  Substantially higher TSS fluxes were also observed at the 

industrial sites.  PAHs were not preferentially generated by any one land use type, rather 
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analyses of individual PAHs demonstrated a consistent predominance of high molecular weight 

(HMW) PAH compounds indicative of regional pyrogenic PAHs (i.e., atmospheric deposition) 

as a major source material of the PAHs found in urban storm water. 
 

5. Storm water runoff contributed a similar range of constituent loading to regional point 

sources 

Storm water runoff of trace metals from the urban watersheds in this study produced a 

similar range of annual loads as those from point sources; such as large publicly owned treatment 

plants (Table ES-1).  Nevertheless, when combined with dry estimates of pollutant loading from 

Stein and Tiefenthaler (2005), the total non-point source contribution from all watersheds in the 

greater Los Angeles area far exceeds that of the point sources (Table ES-1). 

 

6. The Los Angeles region contributed a similar range of storm water runoff pollutant loads as 

that of other regions of the United States 

Comparison of constituent concentrations in storm water runoff from land use sites from 

this study reveal median EMCs that are comparable to current U.S. averages reported in the 

National Storm water Quality Database (NSQD; Pitt et al, 2003) (Figure ES-4).  Comparison to 

the NSQD data set provides insight to spatial and temporal patterns in constituent concentrations 

in urban systems.  Similarities between levels reported in the NSQD and this study suggest that 

land-based concentrations in southern California storm water are generally comparable to those 

in other parts of the country.   

 

7. Storm water runoff concentrations improved over time when compared with the Nationwide 

Urban Runoff Program (NURP.  

Results showed an improvement in water quality between constituent concentrations 

reported by NURP in 1983 and those observed in this study (Los Angeles River Watershed 

(LARW).  Long-term overall trends of decreasing median constituent EMCs were observed at all 

land uses with the exception of total zinc, which showed an increase in median EMCs over the 

course of the studies (Figure ES-4).  For example, lead concentrations have exhibited a 10-fold 

reduction over the last 20 years.  Relatively low lead concentrations may reflect fate and 

transport characteristics of the particular systems sampled.  However, a more likely explanation 

is that low concentrations of lead observed in these studies can be attributed to regulations 

banning the use of leaded gasoline. 

 

8. Peak concentrations for all constituents were observed during the early part of the storm  

Constituent concentrations varied with time over the course of storm events.  For all 

storms sampled, the highest constituent concentrations occurred during the early phases of storm 

water runoff with peak concentrations usually preceding peak flow (Figure ES-5).  In all cases, 

constituent concentrations increased rapidly, stayed high for relatively short periods and often 

decreased back to base levels within one to two hours.  In contrast, the developed LU 

(recreational (horse) site; Figure ES 1-5c) had a peak concentration followed by intra-storm 

variable concentrations that mimicked flow.  Although the pattern of an early peak in 

concentration was comparable in both large and small developed watersheds (Ballona Creek; 

Figure ES-5a, Los Angeles River Figure ES-5b), the peak concentration tended to occur later in 

the storm and persist for a longer duration in the smaller developed watersheds.  Therefore 
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monitoring programs must capture the early portion of storms and account for intra-storm 

variability in concentration in order to generate accurate estimates of EMC and contaminant 

loading.  Programs that do not initiate sampling until a flow threshold has been surpassed may 

severely underestimate storm EMCs.   

 

9. The magnitude of a mass first flush effect at land use sites was a function of watershed size 

Storm mass loading is a function of both concentration and magnitude of flow at various 

points during a storm.  Cumulative mass loading of constituents from ME sites generally 

exhibited a weak “first flush” for trace metals and bacteria.  For PAHs, a moderate first flush was 

observed where between 40% and 60% of the load was discharged during the first 25% of storm 

volume.  In contrast to the ME sites, cumulative mass loading plots from small, homogenous 

land use sites exhibited moderate first flush for all constituents sampled.  When all developed 

sites were analyzed together, the magnitude of the first flush effect decreased with increasing 

watershed size (Figure ES-6).  The inverse relationship between first flush and catchment size 

has several potential mechanistic explanations including differences in relative pervious area, 

spatial and temporal patterns in rainfall, and pollutant transport through the catchment.  

Ultimately, the differences in first flush, whether due to imperviousness, travel time, or rainfall 

variability, suggest that management strategies aimed at capturing constituent loads should focus 

on more than just the initial portion of the storm at moderate to large catchments.   

 

10. Highest constituent loading was observed early in the storm season with intra-annual 

variability driven more by antecedent dry period than amount of rainfall 

Seasonal differences in constituent EMCs and loads were consistently observed at both 

ME and LU sites.  In general, early season storms (October – December) produce significantly 

higher constituent EMCs and loads than late season storms (April-May), even when rainfall 

quantity was similar (Figure ES-7).  This suggests that the magnitude of constituent load 

associated with storm water runoff depends, at least in part, on the amount of time available for 

pollutant build-up on land surfaces.  The extended dry period that typically occurs in arid 

climates such as southern California maximizes the time for constituents to build-up on land 

surfaces, resulting in proportionally higher concentrations and loads during initial storms of the 

season.  This seasonal pattern suggests that focusing management actions on early season storms 

may provide relatively greater efficiency than distributing lower intensity management actions 

throughout the season.   

 

Further Research 

This study establishes the relative contributions of land uses and watersheds to 

constituent loading in receiving water bodies.  Having statistically significant data sets at 

regional, seasonal, and land use levels enables modelers to use the information for more sensitive 

calibration of models that may be used for contaminant load allocations.  Similarly, these data 

sets can assist storm water engineers in the design of more effective monitoring programs and 

better performing treatment practices (i.e., BMPs) that address specific rainfall/runoff conditions.  

 

Further research is needed to directly assess the relationship between constituent 

concentrations and particle-size distributions in storm water runoff from mass emission and land 

use sites to better understand the fate, transport and treatment of constituents in urban runoff.  
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Storm water borne metals, PAHs and (to a lesser extent) bacteria are typically associated with 

particulates to varying degrees depending on the constituent and the size distribution of 

suspended solids in the storm water runoff.  Furthermore, the particle size distribution, and 

constituent partitioning can change over the course of a storm event (Furumai et al. 2002, Stein 

and Yoon 2007).  Understanding the dynamic partitioning of constituents to various size particles 

is important to being able to estimate temporal and spatial patterns of constituent deposition in 

estuaries and harbors, and should be an area of future investigation.   

 

Our understanding of the mechanisms of constituent loading from urban land uses could 

also be improved by estimating the percent of directly connected impervious area (DCIA) in 

each land use category (i.e., percent rooftop, sidewalks, paved driveways and streets) and its 

impacts on storm water runoff concentrations and loads.  This could allow identification of 

critical source areas, which in turn could provide for more precise estimates of loading and more 

focused application of best management practices. 
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Table ES-1.  Mean annual (+ 95% confidence intervals) trace metal loading in the Los Angeles coastal region 
from different sources (mt = metric tons). 

 

 Mean Annual Load / Year (mt ± 95% CI) 

Source Total Copper  Total Lead  Total Zinc 
      

Point Source Data
1,2 

(2000-05)       
Large Publicly Owned Treatment 
Plants (POTWs)  10.9 ± 6.8  0.8 ± 0.8  13.9 ± 7.6 
Low Volume Waste Power 
Generating Stations (PGS)  0.01  0.00  0.09 

      
Wet Weather Runoff (2000-05)       

Los Angeles River  1.6 ± 1.2  1.4 ± 1.5  9.8 ± 9.4 
Ballona Creek 0.7 ± 0.4  0.6 ± 0.3  4.3 ± 2.5 
Dominguez Channel 0.4 ± 2.4  0.2 ± 1.1  2.1 ± 11.0 

      
Total Annual Wet Weather Runoff  2.7 ± 4.0  2.2 ± 2.9  16.2 ± 22.9 

      

2000-02 Dry Weather Urban Runoff 
3,4

       
Los Angeles River 2.9 ± 19.9  0.1 ± 1.2  10.4 ± 80.6 
Ballona Creek 0.2 ± 0.3  0.1 ± 0.4  0.7 ± 0.6 
      
Total Annual Dry Weather Runoff  3.1 ± 20.2  0.2 ± 1.6  11.1 ± 81.2 

 

1SCCWRP Biennial Report 2004-06 (Lyons G, Stein E). 
2SCCWRP Biennial Report 2003-04 (Steinberger A, Stein E); PGS data represents year 2000 only. 
3American Water Resources Association in Press (Stein E, Ackerman D). 
4Water, Air and Soil Pollution, 2005. Vol. 164 (Stein E, Tiefenthaler L). 

0040567



 vii 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure ES-1.  Map of in-river mass emission and land use sampling sites and watersheds within the greater 
Los Angeles region, California, USA.   

#*
#*

#*

_̂

_̂

_̂

_̂

_̂
$+$+

_̂

_̂̂_

_̂
_̂


0 10 205 Kilometers

Los Angeles

Ballona

D
om

inguez

Arroyo-
Sequit

Santa Monica
Canyon

Pacific Ocean

Malibu

San
Gabriel

California

Sampling Sites

Land Use, Developed

Land Use, Undeveloped

Mass Emission, Developed

Mass Emission, Undeveloped

#*
_̂
$+

 

0040568



 viii 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure ES-2.  Average event mean concentrations (EMCs; a) and fluxes b) of total copper and lead loading 
from southern California watersheds during the 2000-2001 to –2004-2005 storm seasons.  A similar pattern of 
higher loadings for the mass emission sites was observed for all other constituents measured in the study 
as well.  Los Angeles River (LAR), San Gabriel River (SGR), and Arroyo Sequit (AS), number of storm events 
(n), and standard deviation (SD). 
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Figure ES-3.  Percent deviation from mean concentration of total PAHs a), total copper b) and E. coli c) in 
storm water runoff from land use sites during the 2001-2005 storm seasons.  The dashed line represents the 
overall mean concentration for each constituent.  Standard deviation (SD).  Not analyzed (NA). 
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Figure ES-4.  Comparison of median lead event mean concentration (EMCs) at specific land use sites during 
the 1983 Nationwide Urban Runoff Program (NURP, U.S. EPA 1983a), to the 1990 National Storm water 
Quality Database (NSDQ, Pitt et al. 2003) monitoring study and the 2001-2005 Los Angeles River Wet Weather 
(LARW) study.  A similar pattern was observed for other constituents with the exception of zinc, which 
showed an increase in median EMCs over the course of the studies. 
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Figure ES-5.  Variation in constituent concentrations with time for a storm event in the developed Ballona 
Creek a) and Los Angeles River watersheds b) and the developed recreational (horse) land use site c). 
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Figure ES-6.  First flush patterns of total zinc (a) in relation to watershed size.  Watershed size data is log 
transformed. 
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Figure ES-7.  Cumulative annual rainfall versus event mean concentration (EMC) for a) polycyclic aromatic 
hydrocarbons and b) E. coli.  Plots show data for mass emission sites only. 
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SECTION 1.  INTRODUCTION 
 

Urban storm water runoff has been identified as a major cause of degradation of surface 

water quality (Characklis and Wiesner 1997, Davis et al. 2001, Buffleben et al. 2002).  Studies in 

southern California have documented trace metals, polycyclic aromatic hydrocarbons (PAHs) 

and fecal indicator bacteria (FIB) as major constituents of concern in storm water runoff  

(Buffleben et al. 2002, McPherson et al. 2002; Gigliotti 2000; Menzie et al. 2002).  As a result 

numerous stream reaches in the greater Los Angeles Basin are listed as impaired waterbodies 

under Section 303(d) of the Clean Water Act for a range of constituents (LARWQCB 1998a and 

2002). 

 

Past monitoring and assessment efforts have provided important insight into the general 

patterns of storm water loading.  Previous studies have documented that the most prevalent 

metals in urban storm water are zinc, copper, lead, and to a lesser degree nickel and cadmium 

(Sansalone and Buchberger 1997, Davis et al. 2001).  Recent FIB studies using Escherchia coli 

(E. coli), Enterococcus spp. and total coliforms (Noble et al. 2003 and Stein and Tiefenthaler 

2005) have documented freshwater outlets such as storm drains to be especially high contributors 

of bacterial contamination.  Routine storm water monitoring programs focus on quantification of 

average concentration or load at the terminal watershed discharge point.  While important for 

overall status and trends assessment, such monitoring provides little insight into the mechanisms 

and processes that influence constituent levels in storm water. 

 

To effectively manage storm water, managers need to gain a deeper understanding of 

factors that affect storm water quality.   In particular, managers need to understand the sources, 

processes and mechanisms that affect runoff and associated constituent loading.  Specifically, 

managers need to understand how sources vary by land use (LU) type, how patterns of loading 

vary over the course of a single storm, how loading varies over the course of a storm season, and 

how applicable national or regional estimates of LU based loading are to southern California.   

Such information is critical to designing and implementing effective management strategies and 

for calibrating watershed models that can be used to evaluate proposed strategies. 

 

The goal of this study is to quantify the sources, patterns of concentrations, fluxes, and 

loads of trace metals, PAHs and fecal indicator bacteria from representative land use types in the 

greater Los Angeles, California region.  In addition to quantifying differences between land use 

categories, our goal is to investigate within storm and within season patterns in order to identify 

mechanisms that influence patterns of constituent loadings.  Finally, we compare the estimates of 

storm water metals, total suspended solids (TSS) and E. coli loading to data from point and non-

point sources and to existing water quality standards to provide context for the magnitude of 

importance of storm water to overall metals, TSS and E. coli loading for the region.   
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SECTION 2.  METHODS 

Study Areas 

Storm water runoff was sampled from 19 different land use (LU) sites and 12 mass 

emission (ME) sites throughout the greater Los Angeles area (Figure 2-1).  The 19 LU sites 

represented homogeneous distributions of eight land use types including high density residential, 

low-density residential, commercial, industrial, agricultural, recreational (horse), transportation 

or open space.  The LU sites ranged in size from 0.002 to 2.89 km
2
 (see Appendix A for more 

detailed land use information).  In contrast to the smaller, homogeneous LU sites, ME sites had 

much larger catchments and consisted of heterogeneous land use distributions that commingle 

and ultimately discharge to recreational beaches and harbors along the Pacific Ocean.  There 

were 10 urban ME sites and two nonurban ME sites sampled.  Developed land use ranged from 

49% to 94% of total watershed area in the 10 urban watersheds.  Developed land use comprised 

less than 5% of the watershed area in the two non urban watersheds examined in this study.  The 

12 ME sites ranged in size from 31 to 2,161 km
2
. 

 

Rainfall  

All of the LU and ME sites were sampled during the 2000–2001 through 2004–2005 

storm seasons.  Winter storms typically occur between October and May, providing 85% to 90% 

of the annual average rainfall (38.4 cm; Ackerman and Weisberg 2003).  Annual precipitation in 

Los Angeles can be highly variable.  For example, the 2004-2005 rainfall season brought 94.6 

cm of precipitation to downtown Los Angeles making it the second wettest season in Los 

Angeles since records began in 1877 (National Weather Service; http://www.wrh.noaa.gov/lox/).  

In contrast, the 2001-2002 rainfall season totaled a mere 11.2 cm, 27 cm below the seasonal 

average.  Consequently, the study period encompassed a wide range of precipitation conditions.  

 

Sampling and Analysis 

Twenty discrete storms were sampled, with each site sampled between one to seven 

individual storm events (Tables 2-1a and 2-1b).  Rainfall amounts ranged from 0.12 to 9.68 cm 

and antecedent conditions ranged from 0 to 142 d without measurable rain.  Rainfall at each site 

was measured using a standard tipping bucket that recorded in 0.025-cm increments.  Antecedent 

dry conditions were determined as the number of days following the cessation of previous 

measurable rain.  Water quality sampling was initiated when flows were greater than base flows 

by 20%, continued through peak flows, and ended when flows subsided to less than 20% of base 

flow.  Because watersheds in southern California have highly variable flows that may increase 

orders of magnitude during storm events, these criteria are considered conservative.  Flow at ME 

sites was estimated at 15-min intervals using existing, county-maintained flow gauges, or stage 

recorders in conjunction with historically derived and calibrated stage-discharge relationships.  

At ungauged ME sites and previously unmonitored LU sites, stream discharge was measured as 

the product of the wetted cross-sectional area and flow velocity. Velocity was measured using an 

acoustic Doppler velocity (AV) meter.  The AV meter was mounted to the invert of the stream 

channel, and velocity, stage, and instantaneous flow data were transmitted to a data 

logger/controller on query commands found in the data logger software.   
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Between 10 and 15 discrete grab samples per storm were collected at approximately 30 to 

60 min intervals for each site-event based on optimal sampling frequencies in southern 

California described by Leecaster et al. (2001).  Samples were collected more frequently when 

flow rates were high or rapidly changing and less frequently during low-flow periods.  All water 

samples were collected by one of three methods: 1) by peristaltic pumps with Teflon  tubing and 

stainless-steel intakes that were fixed at the bottom of the channel or pipe pointed in the 

upstream direction in an area of undisturbed flow, 2) by direct filling of the sample bottle either 

by hand or affixed to a pole, or 3) by indirect filling of intermediate bottles for securing large 

volumes.  After collection, the samples were stored in precleaned glass bottles on ice with 

Teflon -lined caps until they were shipped to the laboratory for analysis.   

 

Chemical Analysis 

Total Suspended Solids (TSS) 

Total suspended solids (TSS) were analyzed by filtering a 10-mL to 100-mL aliquot of 

storm water through a tared 1.2- m Whatman GF/C filter. The filters plus the solids were dried 

at 60°C for 24 h, cooled, and weighed. 
 

Trace Metal Analysis 

Whole samples (particulate plus dissolved) were prepared by nitric acid digestion 

followed by analysis using inductively coupled plasma-mass spectroscopy (ICPMS) according to 

USEPA Method 200.8 (US EPA 1991).  Target analyses included aluminum, antimony, arsenic, 

beryllium, cadmium, chromium, copper, iron, lead, mercury, nickel, selenium, silver, and zinc.  

Quality assurance measurements indicated that all laboratory blanks were below method 

detection limits with duplicate samples within 10% reproducible difference. 

 

Polycyclic Aromatic Hydrocarbon (PAHs) Analysis 

Total PAH ( PAH) was computed as the sum of the 26 individual PAH compounds 

quantified (Table 2-2).  The individual PAHs were divided into low-molecular-weight (LMW) 

PAH compounds (<230, two to three rings) and high-molecular weight (HMW) PAH compounds 

(>230, four to six rings) for source analysis.  The 26 specific PAHs were extracted, separated, 

and quantified by capillary gas chromatography coupled to mass spectrometry according to U.S. 

Environmental Protection Agency (US EPA) method 625 (US EPA 1991). 

 

Fecal Indicator Bacteria Analysis 

Concentrations of E. coli and Enterococcus spp.were measured by defined substrate 

technology using kits supplied by IDEXX Laboratories, Inc. (Westbrook, ME) according to the 

manufacturer’s instructions.  Briefly, 10-fold and 100-fold dilutions of the water samples were 

made with deionized water containing the appropriate media and sodium thiosulfate, mixed to 

dissolve, dispensed into trays (Quanti-Tray/2000), and heat sealed.  E. coli was measured using 

the Colilert-18 reagents, while Enterococcus spp. were measured using Enterolert reagents. 

Samples were incubated overnight according to the manufacturer’s instructions and inspected for 

positive wells. Conversion of positive wells from these tests to a most probable number (MPN) 

was done following Hurley and Roscoe (1983). 
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Data Analysis 

Data analyses was broken into three sections; 1) comparison between LU sites; 2) 

comparison between developed and undeveloped watershed; and 3) assessment of within-season 

and within-storm variability.  Comparison between LU sites focused on event mean 

concentrations (EMCs), load, flux, and principle components analysis (PCA).  Prior to analysis 

constituent concentrations were log-transformed to improve normality.  In all cases, non-

detectable results were assigned a value of 1/2 the minimum detection limit, based on the 

inability to log transform a value of zero. 

 

The EMC was calculated using Equation 1: 

 

n

i
i

n

i
ii

F

FC
EMC

1

1

*

  (Equation 1) 

 

where: EMC = flow-weighted mean for a particular storm; Ci = individual runoff sample 

concentration of ith sample; Fi = instantaneous flow at the time of ith sample; and n = number of 

samples per event.  Constituent concentrations were log-transformed prior to calculations to 

improve normality.  In all cases, non-detectable results were assigned a value of one-half the 

minimum detection limit, based on the inability to log transform a value of zero.  Mass loading 

was calculated as the product of the EMC and the storm volume.  Flux estimates facilitated 

loading comparisons among watersheds of varying sizes.  Flux was calculated as the ratio of the 

mass load per storm and watershed area.  Differences in concentration or flux between LU sites 

were tested using a one-way ANOVA, with a significance level (p) <0.05 , followed by Tukey-

Kramer post-hoc test for multiple comparisons (Sokal and Rohlf 1969).   

 

The PCA was used to identify the most important factors (i.e., groups of parameters, 

storm size and storm season) controlling data variability (Helene et al. 2000, SAS Inc. 2003, 

http://www.sas.com/textbook).  As a multivariate data analysis technique, PCA reduces the 

number of dependent variables without sacrificing critical information (Qian et al. 1994).  The 

number of principal components (PCs) extracted (to explain the underlying data structure) was 

defined by using the Kaiser criterion (Kaiser 1960) where only the PCs with eigenvalues greater 

than unity are retained.  Scores derived from the PCA were plotted along the first two PC axes 

and examined visually for relationships that differentiate constituent concentrations among 

subclasses (e.g., land use types).  PCA and ANOVA were used in a two-step process: The PCA 

was used to identify factors influencing variability and to group data into different sets based on 

the factors identified.  ANOVA was then used to test for significant differences between the 

classes identified by the PCA. 

 

The second analysis that compared developed and undeveloped ME sites followed 

similar approach as the LU sites focusing on EMCs, load, and flux.  Differences between 

watershed types were determined using ANOVA.   
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The third analysis bifurcated into two approaches.  The first compared seasonal patterns 

of total metal loading by plotting mass emissions against storm season (early = October to 

December, mid = January to March, and late = April to May) and cumulative annual rainfall.  

For this analysis, all ME sites were analyzed as a group to examine differences between early- 

and late-season storms across the sampling region.using ANOVA.  The second approach 

compared flow and constituent concentration within-storm events.  This comparison examined 

the time-concentration series relative to the hydrograph plots using a pollutograph.  A first flush 

in concentration from individual ME storm events was defined as a circumstance when the peak 

in concentration preceded the peak in flow.  This was quantified using cumulative loading plots 

in which cumulative mass emission was plotted against cumulative discharge volume during a 

single storm event (Bertrand-Krajewski et al. 1998).  When these curves are close to unity, mass 

emission is a function of flow discharge.  A strong first flush was defined as 75% of the mass 

was discharged in the first 25% of runoff volume.  A moderate first flush was defined as 30% 

and 75% of the mass discharged in the first 25% of runoff volume.  No first flush was assumed 

when 30% of the mass was discharged in the first 25% of runoff volume.   

 

Further Analyses for Individual Constituents 

Total Metal Comparison to The California Toxics Rules (CTR) 

In order to investigate the percent of samples exceeding water quality standards total 

metals concentrations were compared to the California Toxics Rules (CTR) for inland surface 

waters (acute freshwater aquatic life protection standards, US EPA 2000).  The standards for 

total copper, total lead and total zinc are 14.00, 81.65, and 119.82 respectively based on a 

hardness value of 100 mg/L. 

 

The formula for calculating the acute objectives for copper, lead, and zinc in the CTR 

take the form of the following equation: 

 

CMC = WER * ACF * exp[(ma)(ln(hardness)+ba] 

 

Where: WER = Water Effects Ratio (assumed to be 1), ACF = Acute conversion factor 

(to convert from the total to the dissolved fraction), mA = slope factor for acute criteria, and bA = 

y intercept for acute criteria.  

 

The CTR allows for the adjustment of criteria through the use of a water-effect ratio 

(WER) to assure that the metals criteria are appropriate for the site-specific chemical conditions 

under which they are applied. A WER represents the correlation between metals that are 

measured and metals that are biologically available and toxic. A WER is a measure of the 

toxicity of a material in site water divided by the toxicity of the same material in laboratory 

dilution water.  No site-specific WER has been developed for any of the waterbodies in the Los 

Angeles River or San Gabriel River watersheds.  Therefore, a WER default value of 1.0 was 

assumed.  The coefficients needed for the calculation of objectives are provided in the CTR for 

most metals. 
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PAH Source Identification 

PAHs were also analyzed to examine sources of PAHs.  First, the FWM concentrations 

from the homogenous land use sites were compared. Differences between land use sites were 

investigated using a one-way analysis of variance (ANOVA) with a p <0.05 significance level 

(Sokal and Rohlf 1969).  Next, the relative proportion of individual PAH compounds and their 

ratios were evaluated to determine if the sources of PAHs suggested a pyrogenic (i.e., 

combustion by-products) or petrogenic (i.e., unburnt petroleum) signature.  The ratio of 

fluoranthene (F) to pyrene (P; F/P) and the ratio of phenanthrene (P) to anthracene (A; P/A) were 

used to determine pyrogenic versus petrogenic sources of PAH.  Pyrogenic sources predominate 

when F/P ratios approach 0.9 (Maher and Aislabe 1992). Pyrogenic sources predominate when 

P/A ratios ranged from 3 to 26 (Lake et al. 1979, Gschwend and Hites 1981). 

 

Correlations between TSS, Flow and FIB  

To explore the potential link between storm water runoff, TSS and FIB concentrations 

Spearman Rank correlation coefficients (a nonparametric measure of correlation) were computed 

between FIB, TSS and stream flow (Townsend 2002).  

 

Cumulative Density Frequency Plots (CDFs) - Bacteria 

Fecal indicator bacteria were used to assess whether storm water samples met State of 

California water quality thresholds by examining the relative frequency of exceedence for all 

storms combined at both ME and LU sites.  Fecal indicator bacterial counts were plotted on 

logarithmic scales (a scale that minimizes differences and allows widely varying numbers to be 

shown) and compared to the CA single-sample criterion to estimate percent exceedances.  The 

CA single-sample standard (assembly bill AB411) for ocean beaches has limits of 104 

Enterococcus spp. bacteria in 100 ml of water, 400 E. coli colonies (400 MPN/100ml) and 

10,000 total coliforms colonies (10,000 MPN/100mL).  Cumulative density frequency plots 

(CDFs) were produced to compare observed bacterial concentrations to the CA quantitative 

standards and to calculate accumulated relative exceedance percentages.   

 

An additional data analysis element examined the incidence of exceedences of 

California’s AB411 water quality standards for fecal indicator bacteria compared to the size of 

the watershed.  Watersheds were broken into small (<25 km
2
), medium (20 km

2
 - 99 km

2
), and 

large (>100 km
2
), with at least three watersheds falling into each category. 

 

Constituent Comparison to Nationwide Results 

Existing data sets provide insight into land use based loading, but do not provide the 

mechanistic understanding needed by storm water managers.  Between 1977 and 1983 the U.S. 

EPA funded The Nationwide Urban Runoff Program (NURP), which compiled discharge data 

from separate storm sewers in different land uses to receiving waters.  This project used 81 sites 

in 28 cities throughout the U.S. and included the monitoring of approximately 2,300 individual 

storm events (US EPA 1983a). The utility of the NURP data set is somewhat limited because it is 

23 years old and only contains data from storm drains (vs. in-river measures). The National 

Storm water Quality Database (NSQD) was created in 2003 by the University of Alabama and 

the Center for Watershed Protection to examine more recent storm water data from a 
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representative number of National Pollutant Discharge Elimination System (NPDES) municipal 

separate storm sewer system (MS4) storm water permit holders (Pitt et al. 2003).  The NSQD 

includes Phase I storm water monitoring data from 369 stations from 17 states and 9 rain zones 

and a total of 3,770 individual storm events between 1992 and 2003.  Unfortunately, the NSQD 

does not contain any samples from the arid west.  Furthermore, neither the NURP nor the NSQD 

provides time variable measurements that provide an understanding of the temporal processes 

that affect storm water loading. 
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Table 2-1a.  Summary of storm events sampled at mass emission sites during 2001-2005 in Los Angeles, CA, 
USA. 

 

Mass Emission Sites Date of Size Rainfall Antecedant Mean Flow Peak Flow 
 Storm Event (km2) (cm) Dry Days (cm/s) (cm/s) 
Los Angeles River  
Developed Watersheds       

LA River above Arroyo 
Seco 

1/26 - 1/27/2001  1.80 1 27.3 114.0 

2/9 - 2/11/2001 1460 1.42 1 22.4 165.2 
2/12 - 2/13/2001  9.68 0 62.6 262.5 

       

LA River at Wardlow 

1/26 - 1/27/2001 

2161 

1.80 1 15.0 50.9 
2/9 - 2/11/2001 1.42 1 1.4 6.0 
5/2 - 5/3/2003 3.56 4 209.9 756.7 
2/2 -2/3/2004 1.14 6 90.4 375.6 

       

Verdugo Wash 

1/26 - 1/27/2001 

65 

1.80 1 15.0 50.9 
2/9 - 2/11/2001 1.42 1 13.9 90.2 

11/12 - 11/13/2001 9.68 0 68.5 368.2 
10/31 - 11/1/2003 1.74 30 56.5 155.0 

       

Arroyo Seco 2/9 - 2/11/2001 130 3.56 12 2.9 13.5 
4/7/2001 1.78 30 7.8 21.8 

       

Ballona Creek 

2/18 - 2/19/2001 

338 

1.50 3 38.1 107.0 
4/7/2001 1.24 31 32.6 100.9 

11/24 - 11/25/2001 1.52 11 53.1 396.2 
5/2 - 5/3/2003 2.03 4 52.8 134.4 

10/31 - 11/1/2003 2.03 30 62.0 148.1 
2/2 -2/3/2004 2.21 29 55.0 213.9 

2/21 -2/22/2004 3.41 18 44.8 95.6 
       

Dominguez Channel 3/17 - 3/18/2002 187 0.28 10 4.8 14.0 
2/21 -2/22/2004 1.52 18 14.7 35.5 

       
Undeveloped  
Watersheds       

Santa Monica Canyon 2/9 - 2/11/2001 41 3.74 1 0.1 1.1 
4/7/2001 3.05 50 0.6 3.0 

       

Open Space Arroyo  
Sequit 

5/2 - 5/3/2003 

31 

5.03 3 0.0 0.0 
2/25 -2/26/2004 4.12 1 3.4 21.9 

12/27 -12/28/2004 5.05 17 0.0 0.2 
1/7/05 5.54 2 0.3 0.9 
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Table 2-1b.  Summary of storm events sampled at land use sites in Los Angeles, California USA during 
2000/01-2004/05 storm seasons.  

 

Land-use Type Date of Size Rainfall Antecedant Mean Flow Peak Flow 
 Storm Event (km2) (cm) Dry Days (cm/s) (cm/s) 

High Density Residential (#1) 2/9 - 2/11/2001  1.93 2 0.082 0.563 
2/18 - 2/19/2001 0.52 0.61 4 0.060 0.233 

       

High Density Residential (#2) 
3/17 - 3/18/2002  0.20 10 0.000 0.003 

2/17/2002 0.02 0.89 19 0.001 0.006 
2/2 -2/3/2004 1.19 29 0.004 0.025 

       

High Density Residential (#3) 12/28/2004 1.0 3.25 0 0.009 0.080 
2/11/2005 1.35 13 0.004 0.016 

       

Low Density Residential (#1) 
2/18 - 2/19/2001  0.61 4 0.068 0.097 

3/4 - 3/5/2001 0.98 1.42 6 0.017 0.071 
2/2 -2/3/2004  2.26 29 0.030 0.143 

       

Low Density Residential (#2) 3/17 - 18/2002 0.18 2.13 19 0.008 0.116 
       

Commercial (#1) 2/17/2002 2.45 0.74 19 0.337 1.340 
Commercial (#2) 2/17/2002 NA 0.89 19 0.002 0.008 
       

Commercial (#3) 
  

2/18 - 2/19/2001  0.81 4 0.003 0.008 
4/7/2001 0.06 2.03 31 0.008 0.018 

3/17 - 18/2002  0.12 9 0.000 0.001 
       

Industrial (#1) 
2/9 - 2/11/2001  0.81 14 0.253 1.801 

2/18 - 2/19/2001 2.77 0.41 3 0.205 0.774 
3/17 - 18/2002  0.25 27 0.000 0.003 

       

Industrial (#2) 2/17/2002 0.001 0.74 19 0.000 0.002 
Industrial (#3) 4/7/2001 0.004 2.06 25 0.008 0.017 
Industrial (#4) 3/15/2003 0.01 4.50 10 0.117 0.375 
       

Agricultural (#1) 

2/18 - 2/19/2001 

0.98 

0.81 5 0.014 0.042 
3/4 - 3/5/2001 8.13 3 0.021 0.053 

3/17 - 3/18/2002 0.23 9 0.012 0.031 
2/2 -2/3/2004 1.17 29 0.023 0.128 

       

Agricultural (#2) 4/7/2001 0.8 2.06 25 1.723 3.801 
       

Recreational (horse) 2/18 - 2/19/2001 0.03 0.61 4 0.015 0.044 
3/4 - 3/5/2001 1.42 6 0.003 0.014 

       

Transportation (#1) 4/7/2001 0.01 3.05 25 0.022 0.057 
Transportation (#2) 2/17/2002 0.002 0.74 19 0.001 0.006 
       

Open Space (#1) 2/24-25/2003 9.49 3.00 11 0.160 0.360 
Open Space (#2) 2/24-25/2003 2.89 2.57 11 0.180 0.680 
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Table 2-2.  List of the 26 individual polycyclic aromatic hydrocarbon compounds measured during the study.  
Compounds were divided into low-molecular-weight (LMW) compounds (<230, two to three rings) and high-
molecular-weight (HMW) compounds (>230, four to six rings) for source analysis. 

 
LMW Compounds Weight No. Rings HMW Compounds Weight No. Rings 
      

1-Methylnaphthalene 156+170 2 Benz[a]anthracene 228 4 

1-Methylphenanthrene 192+206 3 Benzo[a]pyrene 252 5 

2,3,5-Trimethylnaphthalene 155+170 2 Benzo[b]fluoranthene 252 5 

2,6-Dimethylnaphthalene 156+170 2 Benzo[e]pyrene 252 5 

2-Methylnaphthalene 156+170 2 Benzo[g,h,i]perylene 276 6 

2-Methylphenanthrene 192+206 3 Benzo[k]fluoranthene 252 5 

Acenaphthene 154 2 Chrysene 228 5 

Acenaphthylene 152 3 Dibenz[a,h]anthracene 278 5 

Anthracene 178 3 Fluoranthene 202 4 

Biphenyl 154 2 Indeno[1,2,3-c,d]pyrene 276 6 

Fluorene 166 3 Methylanthracene 222 5 

Naphthalene 128 2 Perylene 252 5 

Phenanthrene 178 3 Pyrene 202 4 
 

0040592



 12 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2-1.  Map of watersheds with land use and mass emission sampling sites within the greater Los 
Angeles region, California USA.  Undeveloped >90% open space. 
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SECTION 3.  TRACE METALS AND TOTAL SUSPENDED SOLIDS 
 

Results 

Comparison Between LU Sites  

Industrial LU sites contributed a substantially higher flux of copper and zinc compared to 

the other LU sites evaluated (Figure 3-1).  For example, mean total copper flux from the 

industrial LU was 1,238.0 g/km
2
 while mean total copper flux from high density residential and 

recreational (horse) LU was 100.5 g/km
2
 and 190.1 g/km

2
, respectively.  Trace metal flux from 

undeveloped LU sites was lower than those observed in developed LUs.  For example, mean 

copper flux at open space LU sites was 23.6 g/km
2
.  In contrast to copper and zinc, the mean flux 

of total lead was greatest at agriculture, high density residential, and recreational (horse) LU sites 

(Figure 3-1).  The mean flux of total lead at these three LU sites was at least an order of 

magnitude greater than any other LU sampled. 

 

Industrial LU had the greatest mean EMC for copper and zinc relative to all other LU 

sites (Figure 3-2).  For example, zinc EMCs at the industrial LU averaged 599.1 μg/l compared 

to 362.2 μg/l and 207.7 μg/l for commercial and high density residential LU sites, respectively.  

High density residential had the greatest EMC for lead relative to all other LU sites (Figure 3-2).  

For example, lead EMCs at high density residential LU averaged 28.4 μg/l compared to 24.1 μg/l 

and 7.8 μg/l for industrial and agricultural LU sites, respectively.  Mean EMCs for all three 

metals from undeveloped LU sites were lower than those observed in developed LU sites.  For 

example, mean copper, lead, and zinc EMCs from open space LU sites was 7.6 μg/l, 1.2 μg/l, 

and 23.2 μg/l, respectively. 

 

Both industrial and agricultural LU sites contributed substantially higher fluxes of TSS 

compared to the other LU sites evaluated (Figure 3-1).   For example, mean TSS flux from the 

industrial and agricultural LU sites were comparable around 3,150.3 kg/km
2
 while mean TSS 

flux from recreational (horse) and high density residential LU was 2,211.1 kg/km
2
 and 91.1 

kg/km
2
, respectively.  Mean TSS flux from undeveloped LU sites were comparable to the 

remaining developed LU sites. For example mean TSS flux from open space LU sites was 513.8 

kg/km
2 

compared
 
to 160.8 kg/km

2 
and

 
94.0 kg/km

2
 for low density residential and commercial 

LU sites, respectively.   

 

Recreational (horse) LU had the greatest mean TSS EMC compared to all other LU sites.  

For example, TSS EMCs at the recreational (horse) LU averaged 530.7 mg/l compared to 111.1 

mg/l and 92.0 mg/l for agricultural and industrial LU sites, respectively.  Mean TSS EMCs from 

undeveloped LU sites were comparable to those observed in developed agricultural and 

industrial LU sites.  TSS EMCs from open space LU sites averaged 134.8 mg/l. 

 

Results of the PCA indicated that the land use was a predominate source of variability 

and that land use categories can be grouped based on differences in their intrinsic runoff and 

loading characteristics (Figure 3-3).  Two Principal Components (PCs) had eigenvalues greater 

than one, with PC1 and PC2 accounting for 63% and 17% of the total variance, respectively.  

Factor loadings indicated that PC1 and PC2 described concentrations of copper, cadmium, lead, 

nickel, zinc, and TSS.  The two dimensional plot of scores from PC1 and PC2 revealed that 

0040596



 16 

industrial, recreational (horse), and open space LU types were distinct from other LU types based 

on the concentrations of these constituents.  Comparison of the PC scores (or eigenvectors) using 

a one-way ANOVA indicated that both industrial (group D) and recreational (horse) (group F) 

sites were significantly different (p <0.001) than open space (group H) sites.  All other LU types 

were indistinguishable. 

 

Comparison Between Developed and Undeveloped Watersheds 

The contrasts between the different small, homogeneous LU sites were also apparent at 

the watershed scale (Figure 3-4).  Total copper, total lead and total zinc EMCs and fluxes were 

significantly greater at ME sites from developed compared to undeveloped watersheds 

(ANOVA, p = <0.001).  For the 15 storm events measured, the mean flux of total copper, total 

lead and total zinc from developed ME watersheds was 0.6, 0.5 and 3.0 kg/km
2 

respectively.  The 

mean flux of total copper, total lead and total zinc from undeveloped ME watersheds were 0.06 

kg/km
2
, 0.01 kg/km

2 
and

 
0.1 kg/km

2 
(Figure 3-1), respectively.  Furthermore, the higher fluxes 

from developed ME watersheds were generated by substantially less rainfall than the lower 

fluxes from the undeveloped ME watersheds (2.8  0.8 cm for storms in developed ME 

watersheds vs. 4.4  0.8 cm for storms in undeveloped ME watersheds), presumably due to 

increased impervious surface area in developed watersheds.  Similarly, total copper, total lead, 

and total zinc mean EMC concentrations from developed ME watersheds significantly exceeded 

those from undeveloped ME watersheds (46.1  14.8 µg/L, 36.3  15.3 µg/L, 251.9  76.9 µg/L 

vs. 12.6  3.0 µg/L, 2.2  0.8 µg/L, and 27.0  8.4 µg/L, respectively; ANOVA, p = <0.001).   

 

The TSS concentrations from less developed ME watersheds were within the same order 

of magnitude as those from more developed ME watersheds.  For example, annual TSS EMCs 

for developed ME watersheds averaged 246.3 mg/L for Los Angeles River compared to 217.0 

mg/L for the undeveloped ME watersheds.  However, TSS fluxes were substantially higher for 

developed ME watersheds.  For the 15 storm events measured, mean TSS flux from the 

developed Los Angeles River and San Gabriel River watersheds were 3,116.8, and 398.8 kg/km
2 

respectively, while mean TSS flux from undeveloped watersheds was 62.8 kg/km
2
.  

 

Within-Season and Within-Storm Variability 

There were significant seasonal differences in total metal loading (p <0.001).  Early 

season storms had significantly higher total metal load than late season storms both within and 

between watersheds, even when rainfall quantity was similar (Figure 3-5).  For example, the two 

early-season storms from Ballona Creek in water years 2001-2002 and 2003-2004 had total 

copper loadings that were approximately four times larger (ranging from 154.7 ± 16.0 to 160.8 ± 

9.4 kg) than the two storms that occurred at the end of the rainy season (42.6 ± 3.8 to 64.2±4.6 

kg), despite the early- and late-season storms resulting from comparable rainfall.  The results for 

total lead and total zinc showed a similar pattern. 

 

Trace metal concentrations varied with time over the course of storm events (Figure 3-6).  

For all storms sampled, both the highest trace metal concentrations and the peak flow occurred in 

the early part of a storm event.  In all cases, metal concentrations increased rapidly, often 

preceding peak flow.  Concentrations stayed high for relatively short periods and often decreased 
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back to base levels within one to two hours.  In contrast, the undeveloped watershed (Arroyo 

Sequit; Figure 3-6a) had appreciably lower peak concentrations than the developed watershed 

(Ballona Creek; Figure 3-6b).  Although the pattern of an early peak in concentration was 

comparable in both undeveloped and developed watersheds, the peak concentration tended to 

occur later in the storm and persist for a longer duration in the undeveloped watersheds.  Due to 

the small number of storms sampled in undeveloped watersheds, consistency of these patterns is 

inconclusive. 

 

Cumulative mass loading of all trace metals from ME sites showed little variation over 

flow implying there was a weak “first flush” effect at these locations (Figure 3-7).  In contrast, 

cumulative mass loading plots for total copper, lead and zinc from LU sites exhibited moderate 

first flush patterns in the residential, commercial, industrial, agricultural and open space LU 

categories.  When all developed catchments were analyzed together, the magnitude of the first 

flush effect decreased with increasing watershed size (Figure 3-8).  For the developed LU sites 

that had catchments generally less than 3 km
2
 in size, between 30 and 50% of the total copper, 

total lead and total zinc load was discharged during the first 25% of storm volume.  For the ME 

sites, where runoff was integrated across larger and more diverse landscapes, between 15 and 

35% of the total mass of copper, lead, and zinc was discharged during the first 25% of storm 

volume.   

 

Discussion 

Concentrations, flux, and loading in storm water runoff exhibited some key patterns with 

important implications for managers tasked with controlling trace metals.  First, the magnitude of 

trace metal concentrations and loads were higher at industrial land uses than other land use types.  

High pollutant loading from industrial sites observed in this study results, at least in part, from 

intrinsic properties of the industrial land use themselves.  These intrinsic properties include high 

impervious cover (typically greater than 70%) and on-site source generation.  Other authors have 

reported similar results.  Sanger et al. (1999) reported that total metal concentrations in runoff 

from industrial catchments tended to be higher than those from residential and commercial 

catchments.  Park and Stenstrom (2004) used Bayesian networks to estimate pollutant loading 

from various land uses in southern California and concluded that zinc showed higher EMC 

values at commercial and industrial land uses.  Bannerman et al. 1993 identified industrial land 

uses as a critical source area in Wisconsin storm water producing significant zinc loads.  

Bannerman et al. 1993 further suggested that targeting best-management practices to 14% of the 

residential area and 40% of the industrial area could significantly reduce contaminant loads by 

up to 75%.  In this study high density residential sites had considerably higher lead EMCs than 

low density residential sites.  This difference likely results from greater impervious cover and 

higher source generation at high density residential sites.  High density sites typically have 

greater road surface and more vehicular use, resulting in more lead.  In addition, higher 

impervious cover more effectively conveys accumulated pollutants to streams and creeks.    

Substantially higher TSS fluxes were also observed at the industrial sites, which may explain the 

high trace metal concentrations often associated with fine particles.  The City of Austin (City of 

Austin 1990) found lead and zinc EMCs were related to the TSS EMCs.  Consequently, 

controlling TSS at industrial sites may also result in reducing other constituents with the same 

particle sizes.  
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A second key conclusion that may affect storm water management is that seasonal 

flushing was consistently observed at both land use and mass emission sites.  This suggests that 

the magnitude of trace metal loads associated with storm water runoff depends, at least in part, 

on the amount of time available for build-up on land surfaces.  The extended dry period that 

typically occurs in arid climates such as southern California maximizes the time for trace metals 

to build-up on land surfaces, resulting in proportionally higher concentrations and loads during 

initial storms of the season.  Similar seasonal patterns were observed for polycyclic aromatic 

hydrocarbons (PAHs) in the Los Angeles region (Sabin and K. 2004, Stein et al. 2006).  Han et 

al. (2006) also reported that antecedent dry period was the best predictor of the magnitude of 

pollutant runoff from highways.  Other researchers (Anderson and Rounds 2003, Ngoye and 

Machiwa 2004) have reported corresponding temporal trends for other particle-bound 

contaminants.  This seasonal pattern suggests that focusing management actions on early season 

storms may provide relatively greater efficiency than distributing lower intensity management 

actions throughout the season.   

 

A third key conclusion is that trace metal concentrations varied throughout the duration 

of storm hydrographs.  The greatest total metal concentrations occurred at or just before the peak 

in flow of the storm hydrograph for nearly every storm sampled.  This hydrograph/pollutograph 

pattern was also observed for PAHs in the greater Los Angeles area (Stein et al. 2006).  

Tiefenthaler et al. (2001) observed similar pollutographs that showed peak suspended-sediment 

concentrations preceding the peak in discharge for the Santa Ana River.  Similar time vs. 

concentration relationships were observed by Characklis and Wiesner (1997), who reported that 

the maximum concentrations of zinc, organic carbon and solids coincided with early peak storm 

water flows.  The early occurrence of peak concentrations indicates that monitoring programs 

must capture the early portion of storms to generate accurate estimates of EMC and contaminant 

loading.  Programs that do not initiate sampling until a flow threshold has been surpassed may 

severely underestimate storm EMCs.   

 

Despite a strong and consistent pattern of high metal concentrations early in the storm 

hydrograph, cumulative mass loading plots exhibited only a moderate first flush of total copper, 

lead and zinc at the small land use sites and a weak first flush at the larger mass emission sites.  

Lee et al. (2002) also found that the magnitude of first flush varied by constituent, with metals 

generally showing the weakest first flush.  Furthermore, first flush phenomena were strongest for 

small catchments and generally decreased with increasing catchment size.  Han et al. (2006) 

reported that first flush characteristics increased with decreasing drainage area size.  Characklis 

and Wiesner (1997) reported that storm water runoff of trace metals from the urban areas of 

Houston exhibited no discernable first flush effect; however, these measurement were from 

larger mass emission catchments.   

 

The inverse relationship between first flush and catchment size has several potential 

mechanistic explanations including relative pervious area, spatial and temporal patterns in 

rainfall, and pollutant transport through the catchment.  Smaller LU catchments have increased 

impervious area that allows contaminants to be easily washed off relative to larger ME 

watersheds with less impervious area that requires greater rainfall energy to washoff particles 

and associated contaminants.  In our study, industrial, commercial and high-density residential 

LU sites were comprised of 72%, 72% and 33% imperviousness, respectively.  In contrast, the 
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larger ME watersheds (>40 km
2
) ranged from 32 to 59% impervious area.  The undeveloped ME 

watersheds, which had the least within storm variability, were comprised of only 1% 

imperviousness. Pitt (1987) also found a first flush on relatively small paved areas that he 

associated with washoff of the most available material. 

 

A corollary to the relationship between imperviousness and catchment size is travel time.  

Travel time becomes a factor because contaminants are rapidly delivered to the point of 

discharge within smaller, more impervious catchments relative to larger, less impervious 

catchments.  In our study, the time of travel in the larger ME watersheds like Ballona Creek or 

Los Angeles River was estimated in hours while travel times in the small LU catchments was 

minutes.  As a result, not all first flush in smaller catchments upstream arrive at a ME site at the 

same time, effectively diluting short peaks in concentration.  Hence, the different times of 

concentration (i.e., travel times) from various portions of the watershed may obscure first flush 

patterns at larger mass emission sites. 

 

Spatial and/or temporal differences in rainfall further complicate first flush in large 

watersheds.  Adams and Papa (2000) and Deletic (1998) both concluded that the presence of a 

first flush depends on numerous site and rainfall characteristics.  In smaller catchments, rainfall 

distribution is more uniform compared to larger watersheds.  When rainfall is distributed 

uniformly, then particles and associated pollutants are potentially washed off at the same time.  

In larger catchments, rainfall lags between various parts of the watershed may take hours and 

rainfall quantity and/or duration may not be similar between subwatersheds.  Ackerman and 

Weisberg (2003) quantified rainfall temporal and spatial variability and determined that these 

factors were an important consideration in hydrologic inputs to the coastal ocean of southern 

California.  Ultimately, the differences in first flush, whether they were due to imperviousness, 

travel time, or rainfall variability, suggest that management strategies at most moderate to large 

catchments should focus on more than just the initial portion of the storm if the goal is to capture 

a majority of metals load.  

 

Urban storm water runoff from this study appeared worthy of management concern 

because it represented a large mass emission source that frequently exceeded water quality 

criteria (Table 3-1).  Cumulatively, the annual average loading of total copper, lead, and zinc 

from the Los Angeles River, Ballona Creek, and Dominguez Channel exceeded the mass 

emissions from industrial point sources such as power generating stations and oil refineries by 

orders of magnitude.  Annual storm water loading from these three watersheds also rivaled, or 

exceeded, trace metal emissions from point sources such as publicly owned treatment works.  

One significant difference between these point sources and urban storm water is that southern 

California has a completely separate sanitary sewer collection system and urban storm water 

receives no treatment prior to discharge into estuaries or the coastal ocean.  Assuming a hardness 

of 100 mg/L and that 15% of the total metals in storm water occur in the dissolved fraction 

(Young et al. 1980), storm water concentrations of copper and zinc exceeded California Toxic 

Rule (US EPA 2000) water quality criteria in more than 80% of the wet weather samples 

collected at mass emission sites.  This was partly due to industrial LU sites where 100% and 87% 

of runoff samples exceeded water quality criteria for zinc and copper, respectively.  Commercial 

LU sites exceeded water quality criteria in 79% and 72% of its runoff samples, respectively.  

Only 8% to 9% of the runoff samples exceeded the water quality criterion for lead at commercial 
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or industrial LU sites.  Hall and Anderson (1988) concluded that industrial and commercial land 

use sites were the major source of trace metals most often considered toxic to aquatic 

invertebrates, with runoff from the commercial sites proving most frequently toxic to the test 

organism.   

 

The focus on LU sites in this study enabled the comparison of median EMCs with data 

sets collected from other parts of the nation (Table 3-2).  All of the median EMCs for total 

copper at LU sites from Los Angeles were greater than, or equal to, median EMCs at LU sites 

reported in the NSQD (Pitt et al. 2004).  With the exception of the open LU, all of the median 

EMCs for zinc were greater at LU sites in Los Angeles than median EMCs at LU sites reported 

in the NSQD.  In contrast, all of the median EMCs for lead were lower at LU sites in Los 

Angeles than median EMCs at LU sites reported in the NSQD.  Of the 15 LU – EMC 

combinations, all but one of the median EMCs (industrial zinc) were lower in Los Angeles than 

median EMCs reported by NURP (US EPA 1983; Table 3-2).  Unlike the NSQD that was 

focused on data from the 1990’s, NURP data was collected during the 1970’s.  Therefore, the 

differences between median EMCs from NURP and median EMCs from Los Angeles were also 

a function of time.  Certainly this factor affected median EMCs for lead, which was phased out 

of gasoline in the mid-1980s (Marsh and Siccama 1997, Hunt et al. 2005).   

 

Further research is needed to directly assess the relationship between trace metal 

concentrations and particle-size distributions in storm water runoff from mass emission and land 

use sites to better understand the fate, transport and treatment of trace metals in urban runoff.  

Storm water borne trace metals are typically associated with particulates to varying degrees 

depending on the metal and the size distribution of suspended solids in the storm water runoff.  

Furthermore, the particle size distribution, and metal partitioning can change over the course of a 

storm event (Furumai et al. 2002).  Understanding the dynamic partitioning of trace metals to 

various size particles is important to being able to estimate temporal and spatial patterns of trace 

metal deposition in estuaries and harbors, and should be an area of future investigation.  Our 

understanding of the mechanisms of metal loading from urban land uses could also be improved 

by estimating the percent of directly connected impervious area (DCIA) in each land use 

category (i.e., percent rooftop, sidewalks, paved driveways and streets) and its impacts on storm 

water runoff concentrations and loads.  This could allow identification of critical source areas, 

which in turn could allow for more focused application of best management practices. 
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Table 3-1.  Mean annual (+ 95% confidence intervals) trace metal loading from different sources (mt = metric 
tons). 

 

 Mean Annual Load / Year (mt ± 95% CI) 
 Total Copper  Total Lead  Total Zinc 
Point Source Data

1,2 
(2000-2005)      

Large Publicly Owned Treatment 
Plants (POTWs)  10.9 ± 6.8  0.8 ± 0.8  13.9 ± 7.6 
Low Volume Waste Power 
Generating Stations (PGS)  0.01  0.00  0.09 

      
Wet Weather Runoff (2000-2005) 

3      
Los Angeles River  1.6 ± 1.2  1.4 ± 1.5  9.8 ± 9.4 
Ballona Creek 0.7 ± 0.4  0.6 ± 0.3  4.3 ± 2.5 
Dominguez Channel 0.4 ± 2.4  0.2 ± 1.1  2.1 ± 11.0 

      
Total Annual Wet Weather Runoff  2.7 ± 4.0  2.2 ± 2.9  16.2 ± 22.9 

 

1SCCWRP Biennial Report 2004-06 (Lyons G, Stein E). 
2SCCWRP Biennial Report 2003-04 (Steinberger A, Stein E); PGS data represents year 2000 only. 
3This study 
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Table 3-2.  Comparison of Nationwide Urban Runoff Program (NURP) and National Storm water Quality 
Database to trace metals concentrations from specific land uses in the Los Angeles, California USA region.  
Median event mean concentration (EMCs) are in µg/L .  

 

 Constituent Median EMC (µg/L ) 

Land use Type  Total Copper  Total Lead  Total Zinc 

Overall       

LARW1  20  9  151 

NSQD2  16  16  116 

NURP3  34  144  160 
       
Residential       

LARW1  18  8  103 

NSQD2  12  12  73 

NURP3  33  144  135 
       
Commercial       

LARW1  17  4  156 

NSQD2  17  18  150 

NURP3  29  104  226 
       
Industrial       

LARW1  33  19  550 

NSQD2  22  25  210 

NURP3  27  114  154 
       
Open Space       

LARW1  8  1  23 

NSQD2  5  5  39 

NURP3  NA4  30  195 
        
12001-2005 This Study    
2The National Storm water  Quality Database (NSDQ), Pitt et 
al. (2003) 

 

3Nationwide Urban Runoff Program (USEPA 
1983a) 

 
  

4NA = Not 
analyzed 
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Figure 3-1.  Mean storm flux of total suspended solids (TSS; a), total copper b), total lead (c), and total zinc 
(d) at land use sites during 2000/01-2004/05 storm seasons.  Standard deviation (SD).   
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Figure 3-2.  Mean storm EMCs of total copper and total lead (top) and total zinc (bottom) at specific land use 
sites during the 2000/01-2004/05 storm seasons.  Standard deviation (SD). 
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Figure 3-3.  Plot of two principle components explaining 63% (y axis) and 17% (x axis) of the variation 
between trace metal concentrations at land use sites during 2000/01–2004/05 storm seasons.  High density 
residential-Los Angeles River (A), Low density residential(B), C ommercial (C), Industrial(I) , Agricultural(E), 
Recreation (horse; F), Transportation(G), Open space(H), and High density residential-San Gabriel River (I). 
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Figure 3-4.  Average event mean concentrations (EMCs; top) and fluxes (bottom) of total copper and lead 
during the 2000/01 to 2004/05 storm seasons.  Los Angeles River (LAR), San Gabriel River (SGR) and Arroyo 
Sequit (AS), number of storm events (n), and standard deviation (SD).   
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Figure 3-5.  Metals loadings from early, mid, and late season storms in Ballona Creek during 2000/01 – 
2004/05 storm seasons for total copper and total lead.    The numbers above the bars in the graph indicate 
total event rainfall. 
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Figure 3-6.  Variation in total copper and lead concentrations with time for a storm event in the undeveloped 
Arroyo Sequit watershed (top) and developed Ballona Creek watershed (bottom).     
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Figure 3-7.  Cumulative load duration curves for total copper (a), total lead (b), and total zinc (c) for seven 
storms in the developed Ballona Creek watershed.  Reference line indicates a 1:1 relationship between 
volume and mass loading.  Portions of the curve above the line indicate proportionately higher mass loading 
per unit volume (i.e., first flush).  Portions below the line indicate the reverse pattern. 
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Figure 3-8.  First flush patterns of total copper (a), total lead (b), and total zinc (c) in relation to watershed 
size.  Dashed reference line indicates 25% of total mass loading in first 25% of total volume.   
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SECTION 4.  POLYCYCLIC AROMATIC HYDROCARBONS (PAHS) 
 

Results 

PAHs from Developed and Undeveloped Watersheds 

In-river total PAH loads, concentrations, and fluxes were higher for developed versus 

undeveloped watersheds. For the 14 storm events measured, mean PAH load from developed 

watersheds was 5.6 ± 5.1 kg/storm, while mean load from undeveloped watersheds was 0.03 ± 

0.02 kg/storm. Similarly, mean total PAH concentration from developed watersheds exceeded 

that from undeveloped watersheds (2,655.0 ± 1,768.1 ng/L vs 452.2 ± 444.9 ng/L; Tables 4-1 

and 4-2). Flux of PAHs from developed watersheds was 46 times greater than that from 

undeveloped watersheds (Table 4-1).  Mean PAH flux from the developed watersheds was 35.6 

± 69.8 g/km
2
 compared to 0.75 ± 0.77 g/km

2
 for the undeveloped watersheds.  When the 

anomalously high fluxes from the Dominguez watershed are removed, flux from the developed 

watersheds was 7.8 ± 8.6 g/km
2
, which is still greater than 10 times that of the undeveloped 

watersheds.  Furthermore, the higher fluxes from developed watersheds were generated by 

substantially less rainfall than the lower fluxes from the undeveloped watersheds (1.85 ± 0.97 cm 

for storms in developed watersheds vs. 6.11 ± 4.32 cm for storms in undeveloped watersheds). 

 

Annual PAH Loading in Storm water Runoff 

The estimated annual output rate of total PAHs in the Los Angeles River watershed 

during the 2002–2003 water year was around 34.9 kg/year (Table 4-1).  During this same period, 

Ballona Creek had an estimated annual output rate of approximately 20.0 kg/year into Santa 

Monica Bay.  The following water year (2003–2004), the storm-water runoff discharge rate from 

Ballona Creek increased by a factor of four (72.9 kg/year).  For comparative purposes, during the 

same time period, the Los Angeles River watershed discharged an estimated 150.6 kg/year of 

total PAHs into Santa Monica Bay.  Annual output rates for undeveloped watersheds could not 

be estimated because those sites are not gauged, and consequently annual storm volumes are not 

available for estimation of annual PAH loads. 

 

Effect of Rainfall Patterns 

Antecedent dry period (expressed as cumulative rainfall) was strongly correlated with 

total PAH concentration, load, and flux in an exponentially nonlinear manner (r
2
 = 0.54–0.81; 

Figure 4-1).  Early-season storms have significantly higher PAH loads than late-season storms 

both within and between watersheds, even when rainfall quantity is similar.  For example, the 

two early-season storms from Ballona Creek in water years 2002 and 2003 had total PAH 

loadings that were approximately four times larger (ranging from 7.9–8.3 kg) than the two 

storms that occurred at the end of the rainy season (1.1–1.8 kg), despite the early- and late-

season storms resulting from comparable rainfall.  When all watersheds are analyzed together, 

PAH concentration and load decrease with increasing cumulative rainfall until approximately 10 

cm (average annual rainfall is 33 cm), beyond which the effect is markedly less dramatic (Figure 

4-1). 
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PAH Variability Within Storms 

The greatest total PAH concentrations occurred during the rising limb of the storm 

hydrograph for nearly every storm sampled.  For example, peak concentrations (2,761 and 2,276 

ng/L, respectively) occurred before the peak in flow (757 and 101 cms) in both the Los Angeles 

River and Ballona Creek (Figure 4-2).  In the Los Angeles River example, peak total PAH 

concentrations occurred almost 8 h before the peak in storm flow. In the Ballona Creek example, 

a second peak in flow (75 cms) was also preceded by a second peak in total PAH concentration 

(1,015 ng/L). 

 

Despite a strong and consistent pattern of first flush in concentration, cumulative mass 

loading plots exhibited only a moderate first flush of PAHs. Between 40% and 60% of the total 

PAH load was discharged in the first 25% of storm volume for the storms examined in this study. 

The mass loading plots for Ballona Creek (Figure 4-3) illustrate a consistent pattern of higher 

mass loading in the early portions of the storm, with a slightly stronger first flush in late-season 

storms.  Land use sites showed a similar pattern of higher mass loading in the early portions of 

the storm however mid season storms (i.e., January-March) exhibited the strongest first flush. 

 

Potential Sources of PAHs 

Sources of PAHs were investigated by comparing concentrations and loads in runoff 

from homogeneous land uses sites. For all land use sites samples, mean PAH flux was between 

0.33 and 140 g/km
2
, while FWM concentration was between 4.6E ± 02 and 4.4E ± 03 ng/L 

(Table 4-3). Despite some apparent differences between land uses (e.g., high-density residential 

having higher concentrations and industrial having higher flux), no significant differences were 

observed in either concentration or flux among land use category (p = 0.94 and 0.60, analysis of 

covariance, with rainfall as a covariate). 

 

The relative proportion of individual PAH compounds can be used to determine the 

source of PAHs in storm water. The HMW PAHs dominated LMW PAHs in runoff from all 

storms analyzed, suggesting a pyrogenic source. During the May 2–3, 2003, storm, HMW PAHs 

in runoff from the Los Angeles River and Ballona Creek accounted for 72% of the total PAH 

concentrations from these watersheds (Figure 4-4 and Table 4-2). Similarly, HMW PAHs in 

runoff from the Dominguez channel watershed in Los Angeles County, California, USA, 

accounted for 74% of the total PAH concentrations from its watershed. Even in the undeveloped 

Arroyo Sequit watershed, HMW PAHs accounted for 63% of the total PAH concentrations. In all 

storms and at all sites, the HMW compounds fluoranthene and pyrene were the dominant HMW 

PAHs. Analysis of the distribution of PAHs within each storm event shows that HMW PAHs are 

predominant uniformly throughout each storm regardless of land use (Figure 4-5). The 

exceptions were the industrial oil refinery and the agricultural sites, where the proportions of 

HMW and LMW PAHs were comparable throughout the storm. In all cases (except the oil 

refinery and agricultural sites), the relative contribution of LMW PAH compounds averaged 14 

to 30% of the total PAH mass. Phenanthrene was the most dominant LMW PAH, comprising 7 

to 21% of the total PAH contribution (Table 4-2). 

 

The F/P ratio was between 0.9 and 1.2 for all storms in this study, indicating a strong 

predominance of pyrogenic PAH sources (Table 4-2). Furthermore, the P/A ratio was nearly 

always less than 21, once again indicating a strong predominance of pyrogenic PAH sources 
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(Table 4-2). Only one storm, March 17–18, 2002, at the Dominguez channel site, had a potential 

petrogenic source; the F/P ratio was 0.9, but the P/A ratio was .74. This result is consistent with 

the data from the land use sites, as the Dominguez watershed contains four major oil refineries. 

As with the distribution of HMW versusLMW PAHs, the F/P and P/A ratios indicate a consistent 

pyrogenic source for all lands use and mass emission sites regardless of the point within the 

storm (Figure 4-6). Again, the exception was at the industrial oil refinery, where the P/A ratio is 

low until the peak runoff occurs, at which time it rises to between 17 and 20. For both Ballona 

Creek and the Los Angeles River, a moderate, transient increase in the P/A ratio occurs 

coincident with the time of peak flow (Figure 4-4). 

 

Discussion 

Anthropogenic sources of total PAHS in storm-water runoff from urbanized coastal 

watersheds appears to be a significant source of PAHs to the southern California Bight.  

Estimates from this study based on FWM concentrations and gauged annual discharge volume 

indicate that during the study period approximately 92.8 and 32.7 kg/year of total PAH were 

discharged annually from the Los Angeles River and Ballona Creek watersheds, respectively.  

Over the same time period, the combined treated wastewater discharge from the city and county 

of Los Angeles ( 2.8 x 10
6
 m

3
/d) discharged an estimated 740 kg of PAHs to the southern 

California Bight (Steinberger et al. 2003).  The main difference between the two types of 

discharges is the delivery of the load to the coastal oceans; the treated wastewater discharge 

occurs in small, steady doses that occur daily, while storm-water loading occurs over the 10 to12 

precipitation events that this region averages annually.  The impact of the total PAHs in storm 

water discharged from urbanized watersheds is also reflected in receiving waterbody impacts. 

Regional monitoring of the southern California Bight revealed that the highest concentrations of 

PAHs were associated within bay and harbor areas that receive inputs from urbanized coastal 

watersheds (Noble et al. 2003).  Bays and harbors only accounted for 5% of the total area of soft-

bottom habitat but contained approximately 40% of the total PAH mass residing in southern 

California Bight surficial sediments.  A second concern is the cost of remediating PAH in 

dredged materials.  Total PAH is one of the most commonly occurring contaminants in dredged 

materials from San Pedro Bay (Steinberger and Schiff 2003).  While some of these contaminants 

likely arise from port and industrial activities, they are colocated at the mouths of the Los 

Angeles River and Dominguez Channel watersheds, which is likely a contributing source. 

 

The impact of PAH contributions on receiving waters from urbanized watersheds are not 

constrained to the southern California Bight.  The National Status and Trends Program, which 

samples sediments and tissues in estuaries and coastal areas nationwide, repeatedly finds 

elevated PAHs near urban centers (Daskalakis and O'Conner 1995).  San Pedro Bay (CA, USA) 

ranked third nationwide in total PAH concentration in mussel tissue during 2002.  The top two 

locations are Elliott Bay (WA, USA) and Puget Sound (WA, USA), both located near urban 

centers.  On the East Coast, Long Island Sound (NY, USA) adjacent to New York City was 

ranked fourth. 

 

The annual watershed loading of PAHs estimated from this study are lower than those 

estimated from two studies in the eastern United States.  Hoffman et al. (1984) estimated 680 

kg/year of PAH loading from the 4,081 km
2
 Narragansett Bay watershed in Rhode Island, USA. 

Similarly, Menzie et al. (2002) estimated 640 kg/year of PAH loading from the 758 km
2
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Massachusetts Bay, USA, watershed.  This difference may be explained by several factors.  First, 

PAH loading relies on washoff of aerially deposited materials (the process by which airborne 

toxic contaminants enter coastal waters via aerial fallout).  Watersheds in the western United 

States typically experience less than one-third rainfall and runoff volumes than comparably sized 

watersheds in the eastern United States.  The lower volumes of annual runoff likely translate to 

lower loads.  This may seem counter-intuitive; however, if the primary pollutant source to the 

land surface is aerial deposition (vs. being generated by activities within the land use), there is a 

practical limit to the amount of material that can accumulate.  Previous studies have shown that 

physical processes such as wind or turbulence from traffic can limit pollutant accumulation on 

roads and other impervious surfaces (Pitt and Shawley 1981, Asplund et al. 1982, Kerri et al. 

1985).  Chemical processes, such as volatilization or oxidation can also limit the accumulation of 

potential pollutants on impervious surfaces (Hewitt and Rashad 1992).  Because of the 

asymptotic nature of PAH buildup, loading to receiving waters is controlled by the frequency 

and magnitude of runoff events that “cleanse” impervious surfaces and provide subsequent 

opportunity for additional material to accumulate.  A second reason for higher estimated PAH 

loading in the eastern United States is that PAHs are generated predominantly from concentrated 

point sources, such as coal-fired power plants. Southern California does not have coal-fired 

power plants; rather, PAHs are predominantly from mobile sources (cars, trucks, and trains), 

which discharge more diffusely across the region.  

 

Concentrations in runoff from land use sites in this study were between 0.03 and 7.84 

µg/L; these values are similar to those observed in previous studies by others.  For example, 

Mahler et al. (2004) reported PAH concentrations between 5.1 and 8.6 µg/L in parking lot 

runoff, and Menzie et al. (2002) reported concentrations between 1 and 14 µg/L from a broad 

range of land uses.   

 

In contrast to the results of this study, storm-water monitoring by local municipalities in 

southern California consistently report no detectable PAHs in storm water. This discrepancy is 

likely attributable to two factors. First, the practical PAH detection limit used by local 

municipalities is typically between 1 and 5 µg/L, which is acceptable by U.S. EPA regulatory 

guidelines. However, the mean FWM concentrations in storm water during this study were often 

lower than this level. The second factor is the sampling design used for regulatory-based 

monitoring. Most local municipalities are mandated to collect a storm composite sample that do 

not emphasize (and may completely miss) the first flush of total PAH that was observed. We 

almost always observed the greatest peaks in total PAH concentrations during initial storm flows, 

up to 8 h before peak flow. This pronounced first flush suggests that in highly urbanized 

watersheds, particle-bound PAHs may be rapidly mobilized from impervious land surfaces 

during the early portions of storms. Similar first-flush patterns in PAH concentrations during 

storms were observed by Hoffman et al. (1984) and (Smith et al. 2000).  Furthermore, (Buffleben 

et al. 2002; University of California, Los Angeles, Los Angeles, CA, USA, unpublished data) 

also observed that peak PAH concentrations in Ballona Creek occur up to 14 h before peak flow. 

 

Seasonal flushing at mass emissions sites was one phenomenon not previously reported 

by others. Seasonal flushing occurred when early-season storms consistently discharged higher 

PAH loads than storms of a similar size or larger later in the season.  This seasonal effect was 

correlated with the length of antecedent dry condition but not with rainfall quantity.  The lack of 
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a meaningful relationship between rainfall quantity and PAH loading has been reported in 

several other studies (Eaganhouse et al., Hoffman et al. 1984).  Hoffman et al. (1984) suggested 

that the lack of a clear relationship was due to the complex spatial and temporal dynamics 

associated with rain patterns, which may affect runoff patterns more than the total amount of 

rainfall during a given storm. In addition, differential particle wash-off from land surfaces may 

mask any differences associated with total rainfall.  The strong relationship between PAH flux 

and antecedent dry period suggests that storm-event PAH loads are a function primarily of the 

amount of time available for PAHs to build up on the land surfaces between subsequent rain 

events. The PAH loads from land surfaces during later-season storms (i.e., after 10 cm of 

accumulated rainfall) may reflect contributions from wet deposition or from localized 

accumulation; however, we currently lack the data to answer this question definitively. Analysis 

of PAH concentration in wet deposition would help improve our understanding of the sources of 

PAHs during the latter part of the storm season. Environmental managers can use this knowledge 

of temporal patterns of PAH loading to focus efforts on storm capture or treatment during the 

early portions of storms and during the earliest storms of the year. 

 

Sources of PAHs in Storm water 

Several lines of evidence implicate aerial deposition and subsequent wash-off of 

combustion by-products as the main source of PAH loading in storm water. First, the flux of total 

PAHs among large developed watersheds were similar throughout the urbanized region of Los 

Angeles, suggesting a similar regional source of PAHs.  If urban land use distribution strongly 

influenced PAH loadings, then flux would have differed by watershed based on differential 

urban land use practices. In fact, no difference was observed in PAH concentrations in runoff 

between various urban land uses, which differs from the findings of previous studies from the 

eastern United States (Ngabe et al. 2000).  Menzie et al. (2002) concluded that residential and 

commercial land uses generated higher PAH concentrations than other land use types because of 

secondary petrogenic sources that enhanced the regional pyrogenic source of PAHs.  Hoffman et 

al. (1984) found that runoff from industrial and highway sites had higher PAH concentrations 

than residential runoff but accounted for these differences in runoff dynamics as opposed to 

unique sources. 

 

Second, the relative abundance of individual PAHs in runoff indicates a strong pyrogenic 

source indicative of combusted fossil fuels. The typical distribution of PAHs observed from mass 

emission sites (Figure 4-7) was similar to the distribution of PAHs observed in dry deposition 

collected in Los Angeles by Sabin et al. (2004). Furthermore, in this study, HMW PAH 

consistently comprised approximately 73% of the total PAH concentration regardless of land 

use.  Hoffman et al. (1984) reported comparable results in their study of urban runoff in Rhode 

Island’s Narragansett Bay watershed, where HMW PAHs accounted for 71% of the total inputs 

to Narragansett Bay.  A more recent study by Menzie et al. (2002) of PAHs in storm-water 

runoff in coastal Massachusetts identified similar HMW PAH compounds as observed in this 

study (chrysene, fluoranthene, phenanthrene, and pyrene) as the primary PAH compounds in 

storm water. Similarly, (Soclo et al. 2002) found that high PAH loads associated with storm-

water runoff to the Cotonou Lagoon in Benin were characterized by HMW PAHs that appear to 

be derived from atmospheric deposition. The consistent predominance of HMW PAHs 

throughout all storms, even during the period of first flush, further indicates a consistent regional 

source, such as aerial deposition. If specific land uses were generating secondary petrogenic 
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wash-off as suggested by Menzie et al. (2002), the distribution of PAHs would have changed 

during the storm; however, we did not observe any differences within storms.  The exception to 

this pattern was for the industrial oil refinery site, where the signature of petrogenic PAHs was 

more pronounced.  This makes sense given the obvious petrogenic source associated with this 

land use type.  Nevertheless, the pyrogenic signature was still prevalent at this land use, 

especially during the latter portions of the storm. 

 

The PAH sources can also be inferred by examining ratios of particular PAHs in runoff 

samples. We used both the fluoranthene/pyrene (F/P) and phenanthrene/anthracene (P/A) ratios. 

Small F/P ratios close to 0.9 suggest that individual PAHs are associated with combustion 

products (Maher and Aislabie 1992); in contrast, large F/P ratios suggest petrogenic sources of 

PAHs (Colombo et al. 1989;Table 4-4). Both the F/P and the P/A ratios observed in this study 

indicate that aerial deposition of combustion by-products is likely the dominant source of PAHs 

in the watersheds that drain to the greater Los Angeles coastal region, and this source is 

consistent during all portions of storm-water runoff. Several additional ratios have been used to 

assess the different sources of PAHs. Takada et al. (1990) used methylated/parent PAH ratios as 

indicators of PAH sources. Results showed that PAHs in runoff from residential streets had a 

more significant contribution from atmospheric fallout of other combustion products.  Zakaria et 

al. (2002) explained their low ratios of methylphenanthrene to phenanthrene (MP/P; <0.6) to 

mean that combustion- derived PAHs are transported atmospherically for a long distance and 

serve as background contamination. The ratios of methylphenanthrene to phenanthrene in our 

study (0–0.2) also suggest a strong contribution of aged urban aerosols to overall PAH loads 

(Nielsen 1996, Simo et al. 1997, Hwang et al. 2003).  Watersheds in the greater Los Angeles area 

are heavily urbanized; therefore, ample opportunity exists for combustion-derived aerosols that 

generate particulate matter to be deposited on land surfaces. The petrogenic signature seen in the 

Dominguez Channel can be explained by the presence of slightly different sources in this 

watershed.  The Dominguez watershed contains a high density of oil refineries and other 

industrial land uses that drain directly to the Ports of Los Angeles and Long Beach. The presence 

of multiple oil refineries discharging to a single stream explains the concentration of petrogenic 

PAHs in this area. 

 

Conclusions based on ratios of specific PAH compounds should be used with some 

caution, especially because a relatively limited set of PAHs were analyzed in this study. 

Furthermore, if reference (or source) samples were not analyzed, it is always a good idea to use 

these ratios on a relative basis. Nevertheless, the preponderance of evidence from this study, 

combined with the well-documented fact that atmospheric deposition (both wet and dry) is the 

major source of contamination in arid and semiarid climates, such as that existing in southern 

California (Sabin et al. 2004, Gunther et al. 1987), supports the conclusions of this study: The 

predominant source of PAHs in urban storm water in the greater Los Angeles area is from aerial 

deposition and subsequent wash-off of PAHs associated with combustion byproducts. 
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Table 4-1.  Storm-water polycyclic hydrocarbon mass emissions from in-river sampling locations.  Annual loads are based on water year, as indicated 
in the foot notes.  Cubic meters per second(cms);  Standard deviation (SD); Polycyclic aromatic hydrocarbons (PAH); and Event mean 
concentration(EMC). 

 

       Total PAHs  

Mass Emission Sites Size Date of Rainfall Antecedant Mean Flow Peak Flow EMC Flux Mass Emissions 
Annual  

Total PAH 
  km2 Storm Event (cm) Dry Days (cms) (cms) ng/L SD (kg/km2) (kg) SD (kg/year) 

LA River above Arroyo Seco 1460 11/12 - 11/13/2001 1.73 127 62.6 262.5 3,256.80 846.70 0.0049 7.16 0.35 3.74a 
              

LA River at Wardlow 2161 5/2 - 5/3/2003 3.56 4 209.9 756.7 470.70 453.20 0.0023 4.90 0.32 34.9b 
2/2/04 1.14 29 90.4 375.6 3,559.33 1,185.50 0.0 13.93 0.99 150.6c 

           Mean Load: 92.8 ± 81.8 
            

Verdugo Wash 65 11/12 - 11/13/2001 1.83 11 68.5 368.2 4,283.70 2,043.20 0.2236 14.54 0.83 NAd 
10/31 - 11/1/2003 1.74 30 56.5 155.0 4,992.30 1,093.30 0.1529 9.94 0.46 NA 

              

Arroyo Seco 130 2/9 - 2/11/2001 3.56 12 2.9 13.5 788.80 177.80 0.0009 0.11 0.01 2.79e 
4/6 - 4/7/2001 1.78 30 7.8 21.8 816.50 258.50 0.0016 0.20 0.01  

              

Ballona Creek 338 

4/6 - 4/7/2001 1.24 31 32.6 100.9 948.70 379.90 0.0054 1.81 0.13 20.5e 
11/24 - 11/25/2001 1.52 11 53.1 396.2 3,118.90 1,104.80 0.0246 8.30 1.78 17.3a 

5/2 - 5/3/2003 2.03 4 52.8 134.4 981.70 583.00 0.0032 1.08 0.12 20.0b 
10/31 - 11/1/2003 2.03 30 62.0 148.1 5,821.20 1,814.90 0.0233 7.87 0.54 72.9c 

           Mean Load: 32.7 ± 26.8 
             

Dominguez Channel 187 3/17 - 3/18/2002 0.28 10 4.8 14.0 3,293.40 791.80 0.0013 0.24 0.01 NA 
2/21 - 2/22/2004 1.52 18 14.7 35.5 2,182.10 745.20 0.0123 2.31 0.09 NA 

              

Santa Monica Canyon 41 4/6 - 4/7/2001 3.05 50 0.6 3.0 766.8 247.2 0.0002 0.01 0.00 NA 
              

Open Space Arroyo Sequit 31 2/25 - 2/26/2004 9.17 2 3.4 21.9 137.6 0.0 0.0013 0.04 0.00 NA 
 

aWater year 2002 = October 2001-September 2002 
bWater year 2003 = October 2002-September 2003 
cWater year 2004 = October 2003-September 2004 
dNA = annual storm volumes not available; consequently, annual loads could not be estimated 
eWater year 2001 = October 2000-September 2001 
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Table 4-2.  Total polycyclic aromatic hydrocarbons (PAHs) and selected polycyclic aromatic hydrocarbon ratios.  Event mean concentration (EMC);  
High-molecular-weight compounds (HMW). 

 

Mass Emission Sites Date of  
EMC
PAHs

EMC  
Pyrene 

Pyrene/ 
PAHs 

Fluoranthene/
Pyrene 

Phenanthrene/
Anthracene 

EMC 
Phenanthrene 

Phenanthrene/
PAHs HMW 

Dominant 
Sources of 

  Storm Event  (ng/L) (ng/L) (%) Ratio Ratio (ng/L) (%) (%) Origin 

LA River above Arroyo Seco 11/12 - 11/13/2001  3256.8 427.9 13.1 1.1 8.0 291.3 8.9 76.4 Pyrogenic 
             

LA River at Wardlow 5/2 - 5/3/2003  470.7 133.5 28.4 1.1 20.9 97.3 20.7 69.7 Pyrogenic 
  2/2/04  3559.3 401.0 11.3 1.0 7.5 278.1 7.8 71.8 Pyrogenic 
             

Verdugo Wash 11/12 - 11/13/2001  4283.7 593.8 13.9 1.1 7.8 373.0 8.7 83.5 Pyrogenic 
10/31 - 11/1/2003  4992.3 677.9 13.6 0.9 11.6 341.8 6.8 82.0 Pyrogenic 

             

Arroyo Seco 2/9 - 2/11/2001  788.8 131.9 16.7 1.0 8.6 101.2 12.8 81.7 Pyrogenic 
4/6 - 4/7/2001  816.5 135.0 16.5 1.1 7.2 101.9 12.5 84.6 Pyrogenic 

             

Ballona Creek 

4/6 - 4/7/2001  948.7 177.9 18.8 0.9 4.9 89.6 9.4 88.7 Pyrogenic 
11/24 - 11/25/2001  3118.9 428.8 13.8 1.0 8.1 302.9 9.7 71.8 Pyrogenic 

5/2 - 5/3/2003  981.7 237.4 24.2 1.0 4.3 122.3 12.4 74.6 Pyrogenic 
10/31 - 11/1/2003  5821.2 786.2 13.5 1.1 10.2 473.0 8.1 82.7 Pyrogenic 

             

Dominguez Channel 3/17 - 3/18/2002  3293.4 534.6 16.2 0.9 74.9 508.2 15.4 77.5 Petrogenic 
2/21 - 2/22/2004  2182.1 308.8 14.2 1.1 6.4 210.5 9.6 69.7 Pyrogenic 

             

Santa Monica Canyon 4/6 - 4/7/2001  766.8 134.9 17.6 1.0 4.1 73.8 9.6 86.5 Pyrogenic 
             

Open Space Arroyo Sequit 2/25 - 2/26/2004  137.6 14.3 10.4 1.2 10.2 17.2 12.5 63.0 Pyrogenic 
            
  Mean PAHs (ng/L) 2,300.00         
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Table 4-3.  Event mean concentration (EMC) and mass loading of polycyclic aromatic hydrocarbons (PAHs) from land use sites.  Site numbers indicate 
different sites within a given land use category.  SD = standard deviation; NA = watershed size not available. 

 

       Total PAHs 

Land-use Type Size Date of Rainfall Dry Mean Flow Peak Flow Flux EMC 

  (km2) Storm Event (cm) Days (cms) (cms) (kg/km2) (ng/L) SD 

High Density Residential #1 0.02 2/17/02 0.89 21 0.001 0.006 1.8E-03 1.92E+03 7.03E+02 
High Density Residential #1 0.02 2/2/04 1.19 2 0.0042 0.0251 2.0E-02 3.31E+03 1.00E+03 
High Density Residential #2 0.52 3/17 - 3/18/2002 0.20 27 0.000 0.003 1.1E-05 7.84E+03 5.99E+03 
High Density Residential #3 1.0 12/28/04 3.25 0 0.009 0.080 2.45E-06 

 

7.11E+00 2.97E+00 
High Density Residential #3 1.0 2/11/05 1.35 13 0.004 0.016 5.4E-08 5.06E-01 1.28E-01 

Mean High Density Residential #1        7.2E-03 4.4E+03 2.6E+03 

Mean High Density Residential #3       1.2E-06 3.8E+00 1.6E+00 
          

Low Density Residential #1 0.98 3/4 - 3/5/2001 2.67 3 0.017 0.071 7.2E-05 1.55E+02 5.54E+01 
Low Density Residential #1 0.98 2/2/04 2.26 2 0.030 0.143 3.3E-03 3.3E+03 1.6E+03 
Low Density Residential #2 0.18 3/17 - 3/18/2002 2.13 9 0.008 0.116 1.7E-03 8.86E+02 1.82E+02 

Mean Low Density Residential        1.7E-03 1.4E+03 6.0E+02 
          

Commercial #1 NA 2/17/02 0.89 20 0.002 0.008 NA 2.27E+02 1.63E+02 
Commercial #2 2.45 2/17/02 0.74 20 0.337 1.340 7.7E-03 4.43E+03 2.05E+03 
Commercial #3 0.06 4/6 - 4/7/2001 2.03 31 0.008 0.018 8.2E-05 3.00E+01 1.95E+01 
Commercial #3 0.06 3/17 - 3/18/2002 0.12 9 0.000 0.001 2.9E-06 2.08E+02 6.93E+01 

Mean Commercial        2.6E-03 1.2E+03 5.8E+02 
          

Industrial #1 0.004 4/6 - 4/7/2001 2.06 31 0.008 0.017 5.7E-03 1.36E+02 6.85E+01 
Industrial #2 0.001 2/17/02 0.74 20 0.000 0.002 2.9E-03 6.31E+02 3.42E+02 
Industrial #3 2.77 3/17 - 3/18/2002 0.25 9 0.000 0.003 6.6E-06 4.41E+03 2.29E+03 
Industrial #4 0.01 3/15/03 4.50 9 0.117 0.375 5.6E-01 8.89E+02 7.55E+02 

Mean Industrial        1.4E-01 1.5E+03 8.6E+02 
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Table 4-3.  Continued 

 

       Total PAHs 

Land-use Type Size Date of Rainfall Dry Mean Flow Peak Flow Flux EMC 

  (km2) Storm Event  (cm) Days (cms) (cms) (kg/km2) (ng/L) SD 

    3/4 - 3/5/2001 2.74 3 0.021 0.053 4.3E-04 6.83E+02 7.77E+02 
Agricultural #1 0.98 3/17 - 3/18/2002 0.23 10 0.012 0.031 2.0E-05 4.55E+02 1.72E+02 
    2/2/04 1.17 2 0.0228 0.128 5.3E-04 1.43E+03 2.09E+03 

Mean Agricultural        3.3E-04 8.6E+02 1.0E+03 
          

Recreational (horse) 0.03 3/4 - 3/5/2001 1.42 3 0.003 0.014 1.8E-03 4.58E+02 2.97E+02 
Mean Recreational        1.8E-03 4.6E+02 3.0E+02 

          

Transportation #1 0.01 4/6 - 4/7/2001 3.05 31 0.022 0.057 1.4E-02 3.63E+02 2.53E+02 
Transportation #2 0.002 2/17/02 0.89 47 0.001 0.006 3.7E-03 5.95E+02 3.16E+02 

Mean Transportation        8.9E-03 4.8E+02 2.8E+02 
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Table 4-4.  Selected polycyclic aromatic hydrocarbon ratios and their source signature ranges. 

 
Indicator Pyrogenic  Petrogenic   Reference 

      
Fluoranthene / Pyrene Ratio 0.9 - 1  >1  Maher and Aislabie, 1992 

 
Phenanthrene / Anthracene Ratio 3 - 26  >26  Gschwend and Hites, 

1981; Lake et al., 1979 
Methylphenanthrene / 
Phenanthrene Ratio 

<1.0  2 - 6  Hwang et al., 2003 
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Figure 4-1.  Cumulative annual rainfall versus polycyclic aromatic hydrocarbon (PAH) event mean 
concentration (EMC; a), load (b), and flux (c).  Plots show data for mass emission sites only. 
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Figure 4-2.  Variation in polycyclic aromatic hydrocarbon (PAH) concentrations with time for storm events in 
Ballona Creek (top) and Los Angeles River (bottom). 
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Figure 4-3. Cumulative polycyclic aromatic hydrocarbon mass loading for four storms in Ballona Creek. Plots 
show percent of mass washed off for a given fraction of the total runoff. Reference line indicates a 1:1 
relationship between volume and mass loading.  Portions of the curve above the line indicate proportionately 
higher mass loading per unit volume (i.e., first flush). Portions below the line (if any) indicate the reverse 
pattern. 
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Figure 4-4.  Distribution of polycyclic aromatic hydrocarbons (PAHs) within storms for mass emission sites.  
Plots on the left (a–c) show distribution of high- versus low-molecular-weight PAHs throughout individual 
storms. Plots on the right (d–f) show phenanthrene/anthracene (P/A) and fluoranthene/pyrene (F/P) ratios 
throughout individual storms. Peaks in the P/A ratio correspond to peak storm flows. 
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Figure 4-5.  Distribution of polycyclic aromatic hydrocarbons (PAHs) within storms for representative land 
use sites (a–f). Plots show distribution of high- versus low-molecular-weight PAHs throughout individual 
storms. Data are shown for six sites that represent the results observed for the 15 land use sites where data 
were collected. 
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Figure 4-6.  Distribution of polycyclic aromatic hydrocarbons within storms for representative land use sites. 
Plots (a–f) show phenanthrene/anthracene (P/A) and fluoranthene/pyrene (F/P) ratios throughout individual 
storms. Data are shown for six sites that represent the results observed for the 15 land use sites where data 
were collected. 
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Figure 4-7.  Relative distribution of individual polycyclic aromatic hydrocarbon compounds for Ballona Creek 
(a) and Los Angeles River (b) on May 2–3, 2003. 
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SECTION 5.  FECAL INDICATOR BACTERIA (FIB)  
 

Results 

FIB from Developed and Undeveloped Watersheds  

E. coli, Enterococcus spp. and total coliforms occurred at all ME sites at concentrations 

that consistently and uniformly exceeded CA water quality standards (Figure 5-1).  Mean E. coli, 

Enterococcus spp. and total coliforms EMCs and fluxes were significantly greater at ME sites 

from developed compared to undeveloped watersheds (ANOVA, p = 0.006).  For example the 

mean EMC at the developed Ballona Creek watershed was two orders of magnitude higher than 

at the undeveloped Open Space Arroyo Sequit watershed (10
4
 MPN/100 mL vs. 10

2
 MPN/100 

mL, respectively; Fig. 5-1a).  Bacteria EMCs were typically higher in the Los Angeles River 

compared to the other watersheds sampled.   

 

Bacterial flux from ME sites exhibited a similar pattern as that observed for the EMCs.  

For example, E. coli fluxes were two orders of magnitude higher at the developed Ballona Creek 

watershed versus the undeveloped Arroyo Sequit watershed (i.e., 10
12

 colonies/km
2 

vs. 10
10

 

colonies/km
2
, respectively; ANOVA, p = 0.02, Figure 5-1b).  Similarly, Enterococcus spp., and 

total coliforms fluxes were substantially higher for the developed watersheds versus the 

undeveloped watershed, but these differences were not statistically significant.  Furthermore, the 

higher fluxes from developed watersheds were generated by substantially less rainfall than the 

lower fluxes from the undeveloped watersheds (2.07 1.22 cm for storms in developed 

watersheds vs 6.49 3.79 cm for storms in undeveloped watersheds).  

 

FIB Concentration and Flux from Specific Land-use Types 

Figure 5-2 shows the median FIB concentrations for the storm events sampled for each 

LU category. Mean E. coli, EMCs from the recreational LU site were significantly higher than 

the commercial, high density residential, industrial and transportation LU sites (i.e., 5.3x10
5 

MPN/100mL ± 1.7x10
5
, p=0.004, Appendix B-15) and were an order of magnitude higher than 

mean EMCs observed at ME sites.  Agricultural LU sites contributed the second highest mean 

indicator bacteria EMCs but were not statistically different from all other LU sites (i.e., 4.0x10
4 

MPN/100mL ± 1.4x10
4
 E. coli, 1.2x10

5 
MPN/100mL ± 9.6x10

4
 Enterococcus spp. and 6.4x10

5 

MPN/100mL ± 9.6x10
4
 total coliforms).  

 

Direct comparison of flux showed that storm water from agricultural, recreational and 

industrial LU sites had the highest mean FIB fluxes.   Most of the developed LU types exhibited 

comparable fluxes of 10
11

 colonies/km
2
 (Appendix B-15).  In contrast, the agricultural LU 

contributed substantially higher flux of both Enterococcus spp. and total coliforms (e.g. mean 

Enterococcus flux = 10
14

 colonies/km
2
 (Appendix B-15).  Mean FIB fluxes at the open space LU 

were comparable to those observed at developed LU sites (e.g. 10
12 

colonies/km
2
; Appendix B-

15).  

Correlation between FIB and TSS Concentration 

A simple Spearman’s correlation matrix (Table 5-1) of TSS, stream flow and FIB 

indicates that E. coli was significantly positively correlated (p <0.0001) with TSS from 

agricultural, recreational and open LU sites.  E. coli concentration from low-density residential 
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and industrial LU sites were weakly correlated with TSS.  Enterococcus spp. was significantly 

correlated (p <0.0001) with total suspended solids from low-density residential, agricultural, 

recreational and transportation LU sites and all correlations with the exception of the low-density 

residential site were positive.  Enterococcus spp. counts from commercial and open LU sites 

were weakly and positively correlated with TSS.  Both E. coli and Enterococcus spp. had 

correlation coefficients (Spearman’s rho or ) between 0.5 and 0.8, indicating that similar 

processes may have controlled the effect of TSS on each of these parameters.  FIB 

concentrations were only significantly correlated (p <0.0001) with stream flow at the 

commercial, high-density residential and agricultural LU sites.   

 

California Bacterial Water Quality Standards  

Bacteria concentrations exceeded the California beach water quality single-sample water 

quality standard in almost all of the samples collected during this study.  Concentrations of FIB 

at many LU sites were as high as those found in primary wastewater effluent (10
 6

-10
7
 

MPN/100ml).  Cumulative density frequency plots showed 98%, 94% and 92% of the in-river 

storm water samples for Enterococcus spp., E. coli and total coliforms bacteria exceeded CA 

ambient water quality standards (Figure 5-3).  Similar results were observed at LU sites.  

Approximately 80% of all samples exceeded water quality thresholds at LU sites for at least one 

indicator (i.e., E. coli exceedence = 83%; Figure 5-3).  The above comparisons are based on 

receiving water quality standards.  If compared to the proposed freshwater standards, which are 

approximately 60% lower than the receiving water standards, the exceedances would be slightly 

higher. 

 

Large-sized watersheds (>100 km
2
) exhibited the greatest frequency of water quality 

threshold exceedences (Figure 5-4).  More than any other indicator, concentrations of 

Enterococcus spp. were responsible for the majority of water quality threshold exceedences 

across all three watershed size categories, exceeding thresholds 98% of the time for both large 

and medium-sized watersheds (25-100 km
2
), and 96% of the time for small-sized watersheds.  E. 

coli and total coliform concentrations followed a decreasing frequency of exceedences in terms 

of watershed size (i.e., large > medium > small). 

 

Temporal Patterns in Indicator Bacteria Loading  

Effect of Rainfall Patterns: Indicator bacteria from LU sites showed little variation 

when evaluated for seasonal differences between early- and late- season storms.  In contrast, 

antecedent dry period (expressed as cumulative annual rainfall) was strongly correlated with FIB 

concentrations from ME sites in an exponentially non-linear manner (r
2
 = 0.67-0.92; Figure 5-5).  

Early-season storms generally had higher Enterococcus spp. and total coliforms EMCs than late-

season storms both within and between watersheds with an inflection point at approximately 10 

cm, even when rainfall quantity was similar.  For example, the early-season storm from Ballona 

Creek in water year 2004 had an Enterococcus spp. EMC two times larger (3.0 x 10
4
 

MPN/100mL) than the storm that occurred at the end of the rainy season in water year 2003 (1.6 

x 10
4
 MPN/100mL), despite the early- and late-season storms resulting from comparable rainfall 

(approx. 3.0 cm).  The results for E. coli EMCs from early- and late- season storms were 

comparable.  When all watersheds are analyzed together E. coli, Enterococcus spp. and total 

coliforms concentrations decrease with increasing cumulative annual rainfall until approximately 
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10 cm (average annual rainfall is 33 cm), beyond which the effect is markedly less dramatic 

(Figure 5-5).    

 

With-in Storm Variability 

FIB concentrations varied with time and as a function of flow over the course of storm 

events.  Figures 5-6 and 5-7 show the pattern of change throughout storm events for E. coli and 

Enterococcus spp..  In all cases, bacterial concentrations increased markedly preceding peak 

flow (compared to base flow level).  Enterococcus spp. concentrations stayed high for a 

relatively short period at the developed Ballona Creek site (2.4 x 10
5
 MPN/100mL) and then 

decreased back to base levels within two hours (Figure 5-6a).  In contrast, E. coli concentrations 

were more variable exhibiting two separate peaks around 2.6 x 10
4
 MPN/100mL and an order of 

magnitude lower than Enterococcus spp. concentrations (Figure 5-6b)
1
.  Although the pattern of 

an early peak in concentration was comparable in both undeveloped and developed watersheds, 

in the undeveloped watersheds the peak concentration tended to occur later in the storm and 

persist for a longer duration (i.e., three to four hours; Figure 5-7).  Furthermore, flow continued 

above base flow conditions for a longer duration in the undeveloped watersheds however FIB 

concentrations steadily decreased following the early peak in storm.  We cannot make 

conclusions about the consistency of these patterns given the small number of storms sampled at 

undeveloped watersheds.   

 

Discussion 

The relatively higher bacteria concentrations from recreational and agricultural LU sites 

may be due to several sources.   Sources of bacteria include domestic pet and wildlife wastes that 

are deposited, stored, or applied to the land, a fact that may account for the high E. coli and 

Enterococcus spp. EMCs, and overall mean flux of 1.4 x 10
13

 and 1.1 x 10
14 

colonies/km
2
, 

respectively observed at the agricultural sites during this study.  In contrast, land use sites, such 

as industrial areas and built-out residential areas, have proportionately less direct sources of fecal 

material and have lower sediment concentrations in storm water than do mixed LU and 

developing areas (i.e., recreational, Mallin 1998, Burnhart 1991).  This difference in source 

material may be a factor that accounts for why these LU sites had lower indicator bacteria EMCs 

and fluxes. 

 

The association of bacteria with storm water particles may also explain differences in E. 

coli and Enterococcus spp. concentrations from different LU sites.  Correlations of FIB with TSS 

from recreational and agricultural LU sites indicate associations with particulate material, but it 

is unclear if that particulate material resulted from soils transported to the stream from these LU 

sources or from erosion and resuspension of sediment already in the streambed from upland 

sources. Other studies have implicated streambed sediment and its resuspension (Matson et al. 

1978, Francy et al. 2000, Embrey 2001) as sources and principal transport vectors for bacteria.  

The higher indicator bacterial concentrations at the recreational and agricultural land use sites 

indicate that bacteria associated with these areas may be directly associated with sources at those 

sites.  Another possible explanation for the high FIB concentrations at agricultural sites may be 

                                                 
1
 Unfortunately FIB samples were not collected prior to 3:30 AM due to failure to be on site when storm 

commenced. 
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due to the regular application of fertilizers, algaecides and fungicides (Niemi 1991, Cook and 

Baker 2001). Assessing particle size distribution over the entire storm duration at these LU sites 

may provide a clearer or consistent particle source association.  Interestingly, indicator bacteria 

concentrations were only significantly correlated ( p<0.0001) with stream flow at the commercial 

and high-density residential LU sites even though bacteria in streams are commonly associated 

with suspended particles (Schillinger and Gannon, 1985, Hunter et al. 1999), either because they 

were transported to the streams attached to the particles, they were bound to streambed sediment 

(Matson et al.1978) that has been resuspended (Grimes 1975, Matson et al.1978, Hunter et al. 

1999) or because of specific bacterial affinities for sediment particles (Scholl and Harvey 1992, 

Bolster et al. 2001) that may occur in the water column.  Although bacterial transport has been 

correlated with stream stage (Hunter et al. 1992) and stream flow during storms and also tends to 

be associated with the transport of suspended sediment (Davis et al. 1977), these associations are 

not always evident (Qureshi and Dutka 1979).  In the Los Angeles River watershed the lack of 

correlations at specific LU sites with stream flow may indicate that contributing sources or 

processes for bacteria were different from storm to storm.   

 

Comparison of FIB concentrations in runoff from LU sites from this study reveal median 

E. coli EMCs that are comparable to current U.S. averages reported in the National Stormwater 

Quality Database (NSQD; Maestre et al. 2003), but lower than concentrations reported in the 

Nationwide Urban Runoff Program (NURP) database (U.S. EPA 1983a; Figure 5-8).  The 

exception is that median total coliform values from all LU sites in Los Angeles, CA are 

substantially higher than those observed in the rest of the U.S. (Table 5-2).  The similarities in 

median event-mean E. coli concentrations from LU sites across the U.S. measured since 1992 

(reported by the NSQD) and those observed 13 years later during this study demonstrate that the 

issue of fecal bacteria contamination in urban watersheds is not improving over time.   

 

Seasonal comparisons of wet weather FIB concentrations to dry weather concentrations 

from the urbanized Ballona Creek watershed during 2002-03 revealed that contributions from 

wet weather far exceeded those from dry weather (Table 5-3).  Freshwater outlets such as storm 

drains are found to be especially high contributors of indicator bacteria contamination (Stein and 

Tiefenthaler 2005, Noble et al. 2000, Bay and Schiff 1998).  Nevertheless, the highest mean dry-

weather E. coli  concentrations (7,457 MPN/100 ml) found in samples from Ballona Creek were 

still an order of magnitude lower than the lowest mean E. coli storm EMC from this study 

(43,305 MPN/100 ml; Table 5-3, p <0.03 E. coli; p <0.04 Enterococcus spp.; p <0.02 total 

coliforms).  Wet versus dry sampling events have been compared by other studies in the southern 

California region (Noble et al. 2006, Schiff et al. 2003, Noble et al. 2003). These studies also 

found a higher number of exceedences of water quality standards during wet weather for all 

indicators, especially at storm water outflows and storm drains.   

 

Consistently higher bacteria levels during early season storms likely reflect bacteria 

buildup during dry periods that "flushes" to rivers during early season storms.  Bacteria 

concentrations in rivers were strongly influenced by the length of antecedent dry condition but 

not with amount of rainfall.  The strong relationship between indicator bacteria EMC and 

antecedent dry period suggests that the magnitude of bacterial load associated with storm water 

runoff depends on the amount of time available for build up on land surfaces, and that storm size 

is a less reliable predictor of the magnitude of bacterial loading.  Since indicator bacteria 
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continue to reproduce in the environment and reproduction is favored in aerobic temperate 

waters, low flow and high temperature conditions that typically occurs in southern California 

between May and October likely allows indicator bacteria concentrations to build-up on land 

surfaces, resulting in proportionally higher bacteria concentrations and loads during the initial 

storms of the season.   A similar seasonal pattern (i.e., 10 cm cumulative annual rainfall 

threshold) was observed for polycyclic aromatic hydrocarbons (PAHs) and trace metals in the 

Los Angeles region (Stein et al. 2006, Sabin et al. 2004, Tiefenthaler et al. in press).  Han et al. 

(2006) also reported that antecedent dry period was the best predictor of the magnitude of 

pollutant runoff from highways.  Other researchers (Anderson and Rounds 2003, Ngoye and 

Machiwa 2004) have reported corresponding temporal trends for other particle-bound 

contaminants.  This seasonal pattern suggests that focusing management actions on early season 

storms may provide relatively greater efficiency than distributing lower intensity management 

actions throughout the season.   

 

FIB concentrations in storm water were highly variable, with concentrations often 

ranging by factors of 10 to 100 during a single storm.  The greatest bacteria concentrations 

occurred at or just before the peak in flow of the storm hydrograph for nearly every storm 

sampled.  This hydrograph/pollutograph pattern was also observed for PAHs (Stein et al. 2006) 

and trace metals (Tiefenthaler et al. in press) in the greater Los Angeles area.  Tiefenthaler et al. 

(2001) observed similar pollutographs that showed peak suspended-sediment concentrations 

preceding the peak in discharge for the Santa Ana River.  Similar time vs. concentration 

relationships were observed by Characklis and Wiesner (1997), who reported that the maximum 

concentrations of zinc, organic carbon and solids coincided with early peak storm water flows.  

Bacterial counts typically vary by up to five orders of magnitude on daily, seasonal, and inter-

annual scales.  The extreme variability in FIB makes storm water bacteria concentrations 

difficult to accurately estimate.  Furthermore, as living organisms, many processes that do not 

influence other constituents, such as re-growth of environmentally adapted strains, die-off, and 

random fluctuations in population size, may affect bacterial counts (Ferguson et al. 2005).  

Therefore, more frequent monitoring over longer time periods and for the entire duration of 

storms is necessary in order to make assessments of “typical” bacterial counts and accurate 

estimates of EMC and FIB loading.   

 

Further research is needed to directly assess the relationship between indicator bacteria 

concentrations and particle-size distributions in storm water runoff from mass emission and LU 

sites to better understand the fate, transport and treatment of indicator bacteria in urban runoff.  

Storm water borne bacteria are typically associated with particulates to varying degrees 

depending on the indicator bacteria and the size distribution of suspended solids in the storm 

water runoff.  Furthermore, the particle size distribution, and bacteria partitioning can change 

over the course of a storm event (Furumai et al. 2002).  Understanding the dynamic partitioning 

of indicator bacteria to various size particles is important to being able to estimate temporal and 

spatial patterns of bacterial deposition in estuaries and harbors, and should be an area of future 

investigation.  Our understanding of the mechanisms of indicator bacteria loading from urban LU 

sites could also be improved by estimating the percent watershed impervious surface coverage in 

each LU category (i.e., percent rooftop, sidewalks, paved driveways and streets) and its impacts 

on storm water runoff concentrations and loads.  This could allow identification of critical source 

areas and allow for more targeted application of best management practices.
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Table 5-1.  Correlations between total suspended solids (TSS) and stream flow with respect to fecal indicator bacteria (FIB) during storm condition.  

Within a table cell, the upper row shows Spearman’s correlation coefficient ( ), the middle row shows probability (p) that the null hypothesis of no 
correlation is true, and the lower row shows number of samples (n).  Numbers in bold indicate correlations that are significant (p <0.04). 

 

  Total Suspended Solids  Stream Flow 
  
  

E. coli  Enterococcus spp.  Total Coliforms  E. coli  Enterococcus spp.  Total Coliforms 

High Density Residential 
-0.0815  0.0226  -0.0196  0.6110  -0.0564  0.0656 
0.6060  0.8860  0.9010  <0.0001  0.7050  0.66 

42  42  42  42  42  42 
            

Low Density Residential 
  

-0.3640  -0.6030  -0.1800  0.2390  0.0400  -0.2690 
0.0268  <0.0001  0.2850  0.1280  0.8000  0.0851 

37  37  37  37  37  37 
            

  0.2460  0.3540  0.4160  0.7720  0.8190  0.7960 
Commercial 0.0958  0.0149  0.0038  <0.0001  <0.0001  <0.0001 

  47  47  47  47  47  47 
            

  -0.3890  -0.3040  -0.1300  -0.2510  -0.2480  -0.1330 
Industrial 0.0035  0.0244  0.3440  0.0421  0.0447  0.285 
  55  55  55  55  55  55 
            

  0.5530  0.6160  0.3560  0.2810  0.4360  0.6880 
Agricultural <0.0001  <0.0001  0.0178  0.0440  0.0015  <0.0001 

  44  44  44  44  44  44 
            

  0.6940  0.7670  0.7320  -0.0162  0.5870  -0.0921 
Recreational (horse) <0.0001  <0.0001  <0.0001  0.9370  0.0027  0.664 
  20  20  20  20  20  20 
            

  0.5190  0.7410  0.6720  -0.7120  0.3920  -0.3470 
Transportation 0.0190  <0.0001  0.0011  0.0080  0.1970  0.253 
  20  20  20  20  20  20 
            

  0.6700  0.4610  0.1740  0.2550  0.2230  -0.1990 
Open <0.0001  0.0106  0.3550  0.0980  0.1490  0.198 
  30  30  30  30  30  30 
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Table 5-2.  Comparison of Nationwide Urban Runoff Program (NURP) and National Stormwater Quality 
Database data to fecal indicator bacteria concentrations from specific land uses in the Los Angeles, 
California, USA region.  Median event mean concentration (EMCs) are in (MPN/100mL). NA = not analyzed. 

 

 Land Use Type   Median EMC (MPN/100mL) 
  E. coli  Total Coliform 
Overall     

LARW1  3,922  40,559 

NSQD2  5,091  11,000 

NURP3   20,000  NA 
     
Residential     

LARW1  6,331  55,426 

NSQD2  8,345  5,467 

NURP3   17,000  NA 
     
Commercial     

LARW1  3,939  22,291 

NSQD2  4,300  NA 

NURP3   16,000  NA 
     
Industrial     

LARW1  1,546  39,595 

NSQD2  2,500  12,500 

NURP3   14,000  NA 
     
Open Space     

LARW1  5,374  25,565 

NSQD2  7,200  NA 

NURP3  NA  NA 
 

12001-2005 Los Angeles River Watershed Wet Weather Study 
2The National Stormwater Quality Database (NSDQ), Pitt et al. (2003) 
3Nationwide Urban Runoff Program (U.S. EPA 1983a) 
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Table 5-3.  Comparison of seasonal concentrations of fecal indicator bacteria (FIB) from the Ballona Creek 
watershed.  Event mean concentration (EMCs)  in MPN/100mL. 

 
 Ballona Creek 

Fecal Indicator 
Bacteria 

Dry Weather1 

EMC (MPN/100 mL) 
 Wet Weather  

EMC (MPN/100 mL) 

 Min Max n  Min Max n 

     
 

   

E. coli 693 7,457 3  8,304 43,305 6 

Enterococcus spp. 727 2,173 3  14,438 78,368 6 

Total Coliforms 21,763 40,556 3  127,635 678,973 6 
        
 

1Data summarized from Water, Air and Soil Pollution, 2005. Vol. 164 (Stein E, Tiefenthaler L) 
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Figure 5-1.  Mean storm EMCs (a) and fluxes (b) of E. coli, Enterococcus spp. and total coliform 
concentrations at specific southern California watersheds during the 2000/01-2004/05 storm seasons.  Dotted 
lines indicate California beach water quality standards. 

Mass Emission EMC

Lo
s A

ng
ele

s R
ive

r

Ball
on

a C
ree

k

Dom
ing

ue
z C

ha
nn

el

San
ta 

Mon
ica

 C
an

yo
n

San
 G

ab
rie

l R
ive

r

Ope
n S

pa
ce

M
ea

n 
In

di
ca

to
r B

ac
te

ria
 E

M
C

 (M
PN

/1
00

m
L)

0

10

100

1,000

10,000

100,000

1,000,000 E. coli 

Enterococcus 

Total Coliforms 

*

*

a)

b)

*

*

*

* Total Coliforms

E. coli

Enterococcus

Mass Emission Flux

Lo
s A

ng
ele

s R
ive

r

Ball
on

a C
ree

k

Dom
ing

ue
z C

ha
nn

el

San
ta 

Mon
ica

 C
an

yo
n

San
 G

ab
rie

l R
ive

r

Ope
n S

pa
ce

M
ea

n 
In

di
ca

to
r B

ac
te

ria
 F

lu
x

 (c
ol

on
ie

s/
km

2 )

0

10

100

1,000

E. coli 

Enterococcus 

Total Coliforms 

*

*

10
10

10
12

10
14

10
16

*

 

0040645



 65 

  Will be updated 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5-2.  Distribution of E. coli (a) and Enterococcus spp. (b) concentrations during the 2000-2005 wet 
seasons from land use (LU) sites.  
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Figure 5-3.  Cumulative density frequency plots (CDFs) of mass emission (ME; a) and land use (LU) sites (b) 
relative to beach water quality standards. 
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Figure 5-4.  Comparison of water quality threshold exceedences at mass emission (ME) and land use (LU) 
sites with watershed size (small: <25 km

2
, 25-100 km

2
, >100 km

2
). 
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Figure 5-5.  Cumulative annual rainfall versus event mean concentration (EMC) for E. coli (a), Enterococcus 
spp. (b), and total coliforms (c) during 2000-2005 storm seasons for mass emission (in-river) sites only. 
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Figure 5-6.  Enterococcus spp. (a) and E. coli (b) concentrations with time for a storm event from the 
developed Ballona Creek watershed.    
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Figure 5-7.  Enterococcus spp. (a) and E. coli (b) concentrations with time for a storm event from the open 
space land use site.   
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Figure 5-8.  Comparison of median E. coli event mean concentration (EMCs) at specific land use (LU) sites 
during the 1983 Nationwide Urban Runoff Program (NURP, U.S. EPA 1983a), to the 1990 National Stormwater 
Quality Database (NSQD, Pitt et al. 2003) monitoring study and the 2001-2005 Los Angeles River Wet Weather 
(LARWW) study.  Median EMCs are in (MPN/100mL).  NA = not analyzed. 
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1.0 INTRODUCTION 
The annual Treatment BMP Technology Report represents part of 
the Department’s BMP identification, evaluation and approval 
process, as described in Section 3.3.2 of the Storm Water 
Management Plan (SWMP) (Caltrans, 2003).  This report 
consolidates information about technologies in a standardized 
manner by using a fact sheet format.  The BMP fact sheets in 
Appendices B and C summarize available design, construction, 
performance, and cost information for unapproved BMPs.   These 
BMPs are being considered for pilot testing, approval, or have 
been tested and subsequently rejected.  For comparison, Appendix 
D contains fact sheets for BMPs approved by the Department.   

To introduce products to the Department, manufacturers and 
suppliers must contact the New Product Coordinator at (916) 227-
7185.  Fact sheets are prepared for identified technologies and 
added to this report.  The Department reviews the fact sheets to 
determine if a BMP warrants further research, which may include 
full-scale pilot testing. 

The Department’s ongoing review of technologies consists of 
evaluating the latest innovations in stormwater treatment and control, including technologies 
used by municipal or other Department of Transportation (DOT) stormwater management 
programs. 

2.0 IDENTIFYING AND EVALUATING NEW TECHNOLOGY 
The Department, with input from universities, consultants, regulators, third parties, and 
manufacturers, continually reviews BMP information reported in literature.  Manufacturers’ 
exhibits at professional conferences also provide an opportunity to identify new technologies.  
After identification, an evaluation of the technology is made using several criteria (discussed 
below) and a fact sheet of the BMP was developed for this report.   

2.1 Evaluation Criteria and Fact Sheet Content 

BMP fact sheets are developed using a standard format to facilitate comparison among BMPs.  
Each fact sheet addresses a standard series of topics.  This summary information is used to 
evaluate the potential applicability of BMPs to the Department.  Topics covered include: design 
parameters, operations, maintenance, treatment effectiveness, costs, advantages and constraints.  
These topics are discussed in Appendix A.  Appendix A includes criteria for establishing reliable 
pollutant removal performance data for typical Caltrans runoff (Section A.2.3).   

In this report, the fact sheets list specific references for each individual BMP.  The Stormwater 
Monitoring and BMP Development Status Report (CTSW-RT-07-167.02.01) describes current 
pilot studies in more detail.  Current pilots are those in any phase of pilot testing, from project 
scoping to final report preparation. 

Department-Approved 
Treatment BMPs:  
 
Biofiltration (strips and 

swales)  
Detention Basins 
Dry Weather Flow 

Diversions 
GSRDs (inclined screen and 

linear radial) 
Infiltration (basins and 

trenches) 
Media Filters (Austin and 

Delaware sand filters) 
Multi-Chambered 

Treatment Trains 
Traction Sand Traps 
Wet Basins 
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2.2 Fact Sheet Organization and Technology Approval 

Completed BMP fact sheets are presented in Appendices B, C, and D.  Section 3 provides an 
alphabetical list of all the BMPs to aid in locating fact sheets for specific BMPs.  Section 3 and 
the tables of contents at the start of Appendices B, C, and D note fact sheets newly added since 
the 2006 report. 

Fact sheets in Appendix B summarize information for technologies 
currently untested and unapproved by the Department.  Favorable 
evaluations of BMP technologies can lead to pilot studies to gather 
cost and performance data.    Appendix B has been further 
expanded in this year’s report.  In most cases, there is a specific 
fact sheet for each BMP product rather than a group of similar 
BMPs on a single fact sheet.   

Fact sheets in Appendix C summarize information of unapproved 
technologies where full-scale pilot projects by the Department are either ongoing or completed.  
There are three new fact sheets in this report of technologies that the Department is pilot testing.     

Piloted technologies may be approved and listed in the Department’s SWMP.  Fact sheets in 
Appendix D summarize information for these BMPs.  Approvals are earned according to the 
process outlined in Section 3.3 of the SWMP.  The Caltrans Storm Water Project Planning and 
Design Guide should be consulted for more details on approved BMPs (Caltrans, 2005).   

2.3 Identifying Low Impact Development (LID) Technologies 

LID is a design approach that uses land use planning, treatment BMPs, and other design detailing 
to concurrently reduce the load of pollutants to surface waters and reduce the duration and 
magnitude of stormwater flows for a range of rainfall return periods.  For the purposes of this 
document, technologies are identified that could potentially be used in LID site design.  These 
technologies are those that have substantial evapo-transpiration aspects, and/or infiltration to 
reduce the quantity of stormwater.  The Department is currently investigating methods to 
quantify the benefit of these practices to meet LID goals, specifically to match post-project flows 
to pre-project flows for a range of rainfall return periods.  

Many of the technologies that are identified in the fact sheets may not meet LID goals if not 
properly sized and if soil conditions are not suitable, but it is beyond the needs of this document 
to specifically identify these conditions for each technology. 

 

NEW FACT SHEETS! 
 
Appendix B has 24 new 
fact sheets;  
 
Appendix C has 3 new 
facts sheets. 
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3.0 CATALOG OF TREATMENT BMPS 
This alphabetical list includes both proprietary and non-proprietary BMPs.  Proprietary BMPs 
are listed by product name, rather than the type of BMP.  The page numbers correspond to the 
location of the fact sheets in Appendices B, C, and D.  New fact sheets are noted. 

Table 1  List of Treatment BMPs in Appendices 

Technology Type Page No.  
Alum B-15  
Aqua-FilterTM B-119  
Aqua-GaurdTM      B-89  
Aqua-Swirl B-155  
Areo-Power® ST1-P3 C-31  
Arkal Filtration B-145  
Asphault B-217  
Baffled Filtration Box                                             B-43 NEW
BaySaver®    B-225  
Biocide Fabrics B-33  
Biofiltration Strips D-3  
Biofiltration Swales D-5  
Bioretention C-3  
BioSTORMTM B-227  
Capture Flow B-141  
CatchAll B-73  
Chitosan B-17  
Chlorination/Hypochlorite B-35  
Clean Way                                                              B-45 NEW
ClearWater BMP B-109  
Compost StormFilter™ (CSF) C-21  
Con/StormTM                                                                                     B-9 NEW
Concrete, Porous B-219 NEW
Constructed Wetland B-249  
Continuous Deflective Separation™ (CDS™) C-29  
Corrugated Pipe--various suppliers B-11  
CrystalStreamTM B-229  
Cultec Contactor and HVLVTM B-183  
Curb Inlet Basket                 B-47  
Detention Basin, Outlet Improvements – Bladder Valve C-5  
Detention Basin, Outlet Improvements - Skimmer C-7  
Detention Basins D-7  
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Diamond Flow                                                       B-49 NEW
Downstream DefenderTM B-157  
Drain DiaperTM           B-75  
Drain GuardTM B-77  
DrainPacTM   B-79  
Dry Weather Flow Diversions D-9  
Dual-Vortex B-159  
Ecology Embankment                                           B-121 NEW
EcoSep®   B-231  
Ecosol RSF 100/GSP B-51  
EcoStorm® B-161  
EcoStormPlus® B-163  
Electrocoagulation                                                B-147 NEW
Eljen                                                                      B-185 NEW
Enviro-Drain® B-91  
Enviropod B-53  
Envirosafe B-93  
Extension Basin                                                    B-21 NEW
Filter, Alternate Media-Austin  (Iron-Modified Activated Alumina)          C-15 NEW
Filter, Alternate Media-Austin ( Limestone)        C-17 NEW
Filter, Alternate Media-Austin (Activated Alumina) C-13  
Filterra® B-5  
First Flush 1640FF B-143  
FloGard Plus B-55  
FossilFilterTM (note: old model was tested) C-9  
GAC B-129  
GAC or IX Media B-23  
GAC or IX Media B-123  
GAC Sandwich Filter and Blanket B-125  
Grate Inlet Skimmer Box      B-57  
Gross Pollutant Trap (GPT) B-205  
GSR Basket (Mechanically Removed) B-59  
GSRD- V-screen REJECTED C-27  
GSRD-Baffle Box REJECTED C-23  
GSRD-Inclined Screen  D-11  
GSRD-Linear Radial  D-13  
GSRD-Litter Inlet Deflector  REJECTED C-25  
Hancor®-Storm Water Quality Unit B-233  
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HD Q_Pac B-235  
Hydro-Cartridge           B-41  
HydroFilter                                                            B-165 NEW
HydroGuard                                                           B-167 NEW
Hydro-KleenTM B-95  
Hydroscreen B-111  
Inceptor B-61  
Infiltration Basins D-15  
Infiltration Trenches D-17  
Infiltration Vault                                                    B-187 NEW
Ion Exchange Column B-25  
KleerwaterTM B-237  
Linear Bioretention Trench B-7  
Linear Filter Trench B-127  
Linear Infiltration Filter Trench B-189  
Manhole Filter                                                       B-87 NEW
MatrixTM B-191  
Media Filter, Austin Sand Filter D-21  
Media Filter, Delaware Sand Filter D-23  
Media Filtration System    B-131  
Multi-Chambered Treatment Trains (MCTTs) D-19  
Net Cassette B-207  
Netting Trash Trap B-209  
Nutrient Separating Baffle Box B-211  
Ozone B-37  
Permeable Pavers B-221 NEW
Piranha B-63  
Plate and Tube Settlers  B-29  
Polyacrylamide (PAM) B-19  
PSI Separator   B-239  
Puristorm B-133  
Rainstore® B-193  
RaynfiltrTM      B-97  
SAGESTM                                                                                            B-153 NEW
SeaLife Saver™           B-65  
Sewer Eco-Collar B-81  
SIFT Filter                         B-99  
Skimmer B-71  
SNOUT® B-241  
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StormBasin®         B-101  
Stormcell® B-195  
Stormceptor B-169  
StormChamberTM B-197  
StormFilterTM B-135  
StormFilter™ (earlier model – 1999) C-19  
StormPlex® B-137  
StormScreenTM B-213  
Stormtank                                                              B-199 NEW
Stormtech B-201  
StormTrapTM, DoubleTrapTM B-13  
StormTreat Wetland Systems   B-251  
StormTrooper                                                        B-171 NEW
StormVaultTM    B-243  
Stream Saver Catch Basin Inserts B-83  
StreamGuard™ C-11  
Subsurface Structures, Porous B-223 NEW
SuperFlo B-113  
Terre_Kleen                                                          B-173 NEW
Traction Sand Traps D-25  
Traction Sand Traps TR 2000 C-33 NEW
Trash Guard TG Series B-67  
Trashmaster®                                                                                    B-215 NEW
Triton Catch Basin Filter B-103  
Triton Curb Inlet Filter B-105  
Triton Trench Drain Filter B-115  
TT3_REM B-117  
Ultra Trench                  B-85  
Ultra-Urban Filter B-107  
Ultraviolet B-39  
Unistorm B-175  
UpFloTM                                                                                                                                                           B-151 NEW
V2B1TM B-177  
Various suppliers                                B-149  
Vegetated Rock Filter B-247 NEW
Versicell B-203  
VortClarex B-245  
VortechsTM B-179  
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VortFilterTM B-139  
VortSentryTM B-181  
Watermann B-27  
Wet Basin D-27  
Wet Basin with Aeration Systems B-31  
Wire Catch Basin Insert B-69  
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4.0 REFERENCES 
Caltrans, 2003.  Statewide Storm Water Management Plan – (SWMP).  CTSW-RT-03-008. May 

2003.   

Caltrans, 2005.  Storm Water Quality Handbooks, Storm Water Planning and Design Guide.  
CTSW-RT-02-077.  www.dot.ca.gov/hq/oppd/stormwtr, September 2002. (Appendix B 
revised July 2005).  
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APPENDIX A: BMP FACT SHEET DESCRIPTION AND FORMAT 
Appendix A describes the standard format used for fact sheets to facilitate comparison among the 
BMP types.  Each fact sheet is divided into a standard series of discussion topics, which are 
discussed below.   

A.1 BMP Description 
A description of the BMP is presented at the top of each fact sheet.  The description provides a 
summary of the configuration of the BMP and a general overview of the treatment process, how 
the BMP operates, and considerations that need to be addressed to promote maximum treatment 
effectiveness and functionality.   

A.2 Constituent Removal  
The relative degree to which each BMP is able to remove selected groups of constituents from 
stormwater runoff is provided in the fact sheets.  The groups of constituents examined have been 
previously identified as pollutants of concern (Caltrans, 2005).   

A.2.1 Constituent Groups 

Estimates of the technology’s performance removal abilities are made for each of the following 
constituent groups: 

• Sediment (total suspended solids [TSS]) 

• Total nitrogen 

• Total phosphorus 

• Pesticides 

• Total metals 

• Dissolved metals 

• Microbiological (including pathogens) 

• Litter 

• Biochemical oxygen demand (BOD) 

• Total dissolved solids (TDS) 

A.2.2 Constituent Group Removal Efficiency 

The fact sheets report removal efficiencies for each of the ten general categories of constituents.  
Constituent removal percentages were derived from a review of test results found in the 
literature.  This is approximate estimates because removal efficiencies depend on the conditions 
of the test.  All percentages are based on concentration reductions, except for nutrients and BOD 
which are based on load reductions.     
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Removal efficiencies were classified as high, medium or low.  Constituent removal was 
quantified by first calculating the average removal percentage for all constituents within a given 
constituent category.  The overall assessment was then defined using the following criteria: 

• High: average removal percentage was equal to or greater than 80 percent 

• Medium: average removal percentage was between 40 and 80 percent 

• Low: average removal percentage was less than or equal to 40 percent 

• N.A.: constituent was not assessed and no performance claim was made by the 
manufacturer 

The fact sheets provide notes with additional information regarding the removal assessment 
assigned to a given BMP.   

A.2.3 Level of Confidence 

The level of confidence is based on water quality monitoring studies of BMPs that have 
demonstrated some level of effective treatment of highway stormwater runoff.  To ensure that 
data is of the highest quality, storm event monitoring protocols require that samples be collected 
according to standard procedures, such as the Guidance Manual: Stormwater Monitoring 
Protocols (Caltrans, 2000), or equivalent procedures.  Levels of confidence criteria for a high, 
medium or low assessment are defined as: 

High:  The constituent removal information came from either the Department’s research study or 
a study that met the Department’s quality assurance and quality control monitoring protocols.  
Test conditions were typical of the Department’s facilities and all of the following criteria were 
met:  

• Full-scale field testing of a stabilized (erosion-free) post-construction transportation-related 
impervious drainage area 

• Sampling and analysis in accordance to the Guidance Manual: Stormwater Monitoring 
Protocols, CTSW-RT-03-105.51.42 (Caltrans, 2000), or other recognized protocol such as 
the International BMP Database (www.bmpdatabase.org) 

• Testing at flow rates and volumes typical of Caltrans drainage areas (areas vary, but usually 
between 0.1 and 15 acres and flows and volumes can be found by using Caltrans’ Basin 
Sizer [available at http://www.owp.csus.edu/research/stormwatertools/]) 

• Mean influent concentrations must be below the 90th percentile of statewide 
characterization data found in the Caltrans Discharge Characterization Study Report, 
CTSW-RT-06-065 (Caltrans, 2003) See Table A-1 for select constituents. 

• At least eight storm events over a minimum period of two years’  

• A mean removal estimate that corroborates the performance claim 

• Particle size distribution (PSD) similar to the proposed field conditions (e.g. state whether 
or not traction sand was applied) 

• Demonstration of statistically significant removal (p-values ≤ 0.1)  
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Further, the study report must include the following: 

• Nearest rainfall record during the evaluation period  

• Operation and maintenance records and costs for the evaluation period 
Table A-1.   The 90th percentile concentrations of select constituents as estimated from Appendix B of the 
Caltrans Discharge Characterization Study Report, CTSW-RT-06-065 (Caltrans, 2003) 

Constituent Units 
90th 
percentile* Constituent Units 

90th 
percentile

TDS mg/L 200 Ammonia nitrogen mg/L as N 1.4 
TSS mg/L 300 Total Kjeldahl 

Nitrogen (TKN) 
mg/L as N 4.4 

Turbidity 
(filtered) 

NTU 44 Nitrite mg/L as N 0.32 

Turbidity  NTU 900 Nitrate mg/L as N 2 
Oil & Grease mg/L 6.6 Phosphorus 

(dissolved) 
mg/L as P 0.37 

TPH (diesel) mg/L 9.3 Phosphorus (total) mg/L as P 0.84 

Copper 
(dissolved) 

μg/L 30 Orthophosphate mg/L as P 0.3 

Copper (total) μg/L 80 Diazinon μg/L 0.4 

Lead (dissolved) μg/L 7 Diuron μg/L 11 

Lead (total) μg/L 100 Glyphosate  μg/L 50 
Zinc (dissolved) μg/L 140 Pyrene μg/L 0.96 
Zinc (total) μg/L 400    
* 90th percentile is the concentration at which 90% of all measurements are below. 

 

Alternatively, a ‘high’ score is assigned to infiltration or reuse BMP technologies that provided 
“no discharge” to surface waters under design conditions.  This assumes proper siting of 
infiltration BMPs.  Constituent removal was assumed to be 100 percent removal although it was 
recognized that certain large storm events would not receive treatment and that infiltration may 
not provide full removal of constituents for discharge to groundwater or subsequent re-entry of 
surface waters.   
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Medium:  The criteria for high level of confidence were not completely met; however, one of the 
following must apply:  

• Statistically significant (p-value < 0.1) constituent removal was established from 
independent stormwater field monitoring for at least one year 

• Best professional judgment of unit operations and processes previously well established for 
treatment of other waters support the removal efficiency 

• Load reduction (nutrients or BOD) relied on partial infiltration (not an infiltration BMP) 

• Statistically significant (p-value < 0.1) constituent removal was established from 
independent laboratory testing that follows the Technology Assessment Protocol – Ecology 
(TAPE) from Washington State (Wash DOE, 2004) and testing used a volume of water 
equivalent of one year of runoff for a typical installation.  Alternatively, a laboratory 
loading using actual stormwater could be used as with the Tahoe Small Scale Research 
Facility (http://www.dot.ca.gov/hq/env/stormwater/ongoing/tahoe/index.htm) 

Low:  There are no available data or data does not meet the above criteria for medium level of 
confidence.  For example, a manufacturer’s performance claim, without supporting data, would 
get a low score.  

A.3 Quick Reference Legend 
Reference symbols, located in the upper right-hand corner of fact sheets identify technology 
attributes.  Symbols represented are: 

 

 Special material handling requirements; potential toxicity 

 

 Power is required for this technology 

 

 Vactor equipment recommended for maintenance 

 

 Vector concern because of permanent standing water 

 

 Stormwater volume reduction technology for potential low impact 
development application 
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A.4 Key Design Elements 
This section identifies important design considerations that have been highlighted by vendors or 
discovered through testing.  Ancillary facilities to be used in conjunction with each technology 
are also listed in this section.  An example would be including a detention basin downstream of a 
chemical treatment technology to capture flocculated particles. 

A.5 Schematic 
If appropriate, a schematic figure is provided to depict a typical design plan or a cross-section 
that identifies major components. 

 

A.6 Relative Cost Effectiveness 
This section provides an assessment of cost and pollutant removal effectiveness relative to 
detention basins.  This section is for general comparisons of overall cost effectiveness and not for 
cost effectiveness comparison for treatment of an individual constituent.  Detention basins were 
chosen because they are common BMPs that have relatively well established cost and 
performance information. Relative cost assessments include the cost to build, operate, and 
maintain each BMP.  Two pieces of information are provided on BMP costs: 

• Level of confidence in the available data 

• General assessment of the BMP’s overall costs compared to detention basins.   

A.6.1 Level of Confidence 

The level of confidence in the costs to build and operate a BMP depends on the type and quantity 
of information found in the literature.  Use of cost information developed for municipal 
stormwater programs was not considered to be directly relevant to the Department’s facilities.  
The right-of-way costs and construction costs of major highway transportation projects are 
typically much greater than the typical suburban street or arterial road that might be constructed 
by a municipal public works department.  Furthermore, operations and maintenance costs of 
facilities along major freeways are typically much more expensive than similar municipal 
facilities because of limited access and the need for traffic control. The level of confidence was 
assessed in terms of being high, medium, or low.  The criteria applied for defining the 
confidence level of the cost estimates were: 

• High: Unit cost information was available from a facility constructed by the 
Department or a similar state’s department of transportation.  

• Medium:  Cost information was available from several similar facilities constructed 
under municipal stormwater programs. 

• Low: No cost information was available from a similar BMP facility that could be 
independently verified.  Construction costs were extrapolated from available pricing 
information. 
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Figure A-1. – Rating key for cost 
effectiveness. 

A.6.2 Cost Effectiveness Assessment 

The cost for each BMP was assessed in terms of its equivalent 
uniform annual cost (EUAC) relative to detention basins.  The 
20-year present worth cost per water quality design volume of an 
extended detention basin is $673/m3.  Lifecycle cost effectiveness 
is in Appendix D of the BMP Retrofit Pilot Program (Caltrans, 
2004).  The effectiveness of each BMP was also assessed in terms of its overall constituent 
removal expectations relative to a detention basin.  A four-quadrant system was used as a tool to 
rate each BMP (e.g.   ).  One of the four quadrants was colored based on the rating key. 

The relative 20 year EUAC to detention basins was estimated based on the size and complexity 
of the technology compared to a detention basin sized for the same drainage area.     

The benefit of the BMP was evaluated relative to the performance of Caltrans-tested detention 
basin (see page D-7).  If the overall constituent removal was greater than that of a detention 
basin, then the BMP was marked as having a greater benefit.   

A.7 Issues and Concerns 
This section presents issues and concerns to be considered when evaluating the appropriateness 
of a BMP for any of the Department’s facilities.  This information is divided into two categories: 
maintenance and project development.  Within each category is a standard set of topics.  The 
same topics are included in every fact sheet to facilitate comparisons between BMPs. 

A.7.1 Maintenance 

• Requirements: Summarizes routine maintenance tasks required to keep the BMP 
functional. 

• Nuisance Controls:  Identifies whether the BMP has the potential to create odors, 
breed mosquitoes, or attract pests.  An icon is used to quickly identify technologies 
with standing water. 

• Specialty Training/Equipment: Identifies the special training required to perform the 
maintenance.  Identifies specialty equipment. 

A.7.2 Project Development 

• Right-of-Way Requirements: Identifies relative space required to install the BMP. 

• Siting Constraints: Identifies unique siting considerations and limitations, such as soil 
types, slope of the land, distance from existing infrastructure or other natural features, 
power requirements, and regulatory requirements.  Common siting constraints such as 
maintenance access are not listed. 

• Construction:    Identifies unique construction precautions and requirements, such as 
unwanted soil compaction. 

Benefit ↑ Benefit ↑ 

Cost  ↓ Cost ↑ 
Benefit ↓ Benefit ↓ 
Cost  ↓ Cost  ↑ 
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A.8 BMP Specific Advantages and Constraints 
This section lists additional advantages and constraints of the BMP that were not covered in the 
previous sections.  Information presented may include impacts from hydrologic characteristics 
and weather conditions in California, experiences from actual installations, and expansion of 
particular points discussed in previous sections of the fact sheet.  

A.9 Sources 
The fact sheets also include sources of information where appropriate (e.g., for proprietary 
technologies, vendor contact information is provided, performance studies). 

A.10 References 
Caltrans, 2000.  Guidance Manual: Stormwater Monitoring Protocols.  CTSW-RT-00-005.  July 

2000.   

Caltrans, 2003. Discharge Characterization Study Report. CTSW-RT-03-065.  
www.dot.ca.gov/hq/env/stormwater, (accessed February 21, 2007),  November 2003.   

Caltrans, 2004.  BMP Retrofit Pilot Program Final Report.  p. 14-14.  CTSW-RT-01-050.  
http://www.dot.ca.gov/hq/env/stormwater/index.htm (accessed February 21, 2007), April 
2004. 

Caltrans, 2005.  Storm Water Quality Handbooks, Storm Water Planning and Design Guide.  
CTSW-RT-02-077.  www.dot.ca.gov/hq/oppd/stormwtr, September 2002. (Appendix B 
revised July 2005).   

Department of Ecology, Washington State (Wash DOE), 2004.  Guidance for Evaluating 
Emerging Stormwater Treatment Technologies.    p.24.  
http://www.ecy.wa.gov/pubs/0210037.pdf (accessed February 21, 2007), October 2002 
(Revised June 2004).  Publication number 02-10-037. 
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APPENDIX B: TECHNOLOGY FACT SHEETS 
Appendix B presents fact sheets for technologies that have not been pilot tested, approved, or 
rejected by the Department.  Evaluation of these technologies is ongoing and may be revised in 
future reports.  The evaluations that appear were derived from a review of information that may 
be limited to manufacturer’s claims.  Professional judgment was used where information was 
lacking.  Discontinued products removed from this Appendix are the VortCapture™ and 
StormGate Separator™.  Fact sheets included in this Appendix for the first time are marked 
NEW in the Table of Contents.     

TABLE OF CONTENTS 

Technology Type Available Stormwater Products 
Page 
No. 

 

Bioretention 
 Filterra® B-5  
 Linear Bioretention Trench B-7  

Detention/Sedimentation 
Con/StormTM                                                         B-9 NEW 
Corrugated Pipe--various suppliers B-11  

Below Grade Storage 

StormTrapTM, DoubleTrapTM B-13  
Alum B-15  
Chitosan B-17  

Chemical Treatment 

Polyacrylamide (PAM) B-19  
First-Flush-Partitioned Basin Extension Basin                                 B-21 NEW 
GAC or IX Media various suppliers B-23  
Ion Exchange Column various suppliers B-25  
Outlet Improvement Watermann B-27  
Plate and Tube Settlers  various suppliers B-29  
Wet Basin with Aeration Systems various suppliers B-31  

Disinfection 
Biocide Fabrics various suppliers B-33  
Chlorination/Hypochlorite various suppliers B-35  
Ozone various suppliers B-37  
Ultraviolet various suppliers B-39  

Drain Inlet Inserts 
Baffle Boxes Hydro-Cartridge           B-41  

Baffled Filtration Box                       B-43 NEW 

Clean Way                                         B-45 NEW 

Curb Inlet Basket                 B-47  

Diamond Flow                                   B-49 NEW 

Ecosol RSF 100/GSP B-51  

Enviropod B-53  

FloGard Plus B-55  

Grate Inlet Skimmer Box      B-57  

GSR Basket (Mechanically Removed) B-59  
Inceptor B-61  

Baskets/Boxes: 
 
Flow-through baskets are wire catchbaskets 
that are installed in storm drains.  Their main 
function is to catch sediment, litter, and organic 
debris.   
 
Flow-through boxes are a type of technology 
that catch sediment, debris, and organic litter in 
internal baskets or bags and remove 
contaminants by filtration media (sorbent).  
Filtration can vary to suit the source of 
contaminants. 
 Piranha B-63  
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Technology Type Available Stormwater Products 
Page 
No. 

 

SeaLife Saver™           B-65  
Trash Guard TG Series B-67  

Drain Inlet Inserts continued 
 
 Wire Catch Basin Insert B-69  
Enhancements Skimmer B-71  

CatchAll B-73  
Drain DiaperTM          B-75  
Drain GuardTM B-77  
DrainPacTM   B-79  
Sewer Eco-Collar B-81  
Stream Saver TM Catch Basin Inserts B-83  

Fabric: 
 
Fabric inserts consist of a fabric filter sock 
installed under the storm grate to catch oil, 
grease, sediment, litter, and debris.  The 
devices are simple, inexpensive, and easy to 
install and replace.   Ultra Trench Filter®                 B-85  
Manhole Cover Manhole Filter                                   B-87 NEW 

Aqua-GaurdianTM      B-89  
Enviro-Drain® B-91  
EnvirosafeTM B-93  
Hydro-KleenTM B-95  
RaynfiltrTM      B-97  
SIFT Filter                         B-99  
StormBasin®         B-101  
Triton Catch Basin FilterTM B-103  
Triton Curb Inlet FilterTM B-105  

Media Filters: 
 
Drain inlet insert media filters use filter media 
in various configurations to remove 
contaminants from stormwater runoff.  The 
systems are usually easy to install and maintain.  
They are installed below the grate of drain 
inlets. 

Ultra-Urban Filter B-107  
ClearWater BMP B-109  

Hydroscreen B-111  
Screens: 
These inserts use screens as the primary 
mechanism for solids removal.  Screens allow 
finer material to pass. SuperFlo B-113  

Triton T-DAM FilterTM B-115  Trench Drain Insert: 

Triton TT3 FilterTM B-117  

Filtration 
Aqua-FilterTM B-119  
Ecology Embankment                       B-121 NEW 
GAC or IX Media B-123  
GAC Sandwich Filter and Blanket B-125  

Bed 

Linear Filter Trench B-127  
Granular Activated Carbon B-129  
Media Filtration System    B-131  
PuristormTM B-133  
StormFilter® B-135  
StormPlex® B-137  

Cartridge/Canister 
 

VortFilterTM B-139  
Capture FlowTM B-141  Catch Basin Filters 
First Flush 1640FF B-143  

Disc Arkal Filter B-145  
Electrocoagulation various suppliers                                B-147 NEW 
Pressure     various suppliers                                B-149  
Upflow UpFloTM  Filter                                                                      B-151 NEW 
Well SAGESTM                                                                B-153 NEW 
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Technology Type Available Stormwater Products 
Page 
No. 

 

Hydrodynamic Separators 
Aqua-SwirlTM B-155  
Downstream DefenderTM B-157  
Dual-VortexTM B-159  
EcoStorm® B-161  
EcoStormPlus® B-163  
HydroFilter                                        B-165 NEW 
HydroGuard                                       B-167 NEW 
Stormceptor® B-169  
StormTrooper®                                    B-171 NEW 
Terre_KleenTM                                       B-173 NEW 
UnistormTM B-175  
V2B1TM B-177  
Vortechs® B-179  

Hydrodynamic separators are flow-through 
structures with a settling or separation unit to 
remove sediments and other pollutants that are 
widely used in stormwater treatment.  No 
outside power source is required, because, the 
energy of the flowing water allows the 
sediments to efficiently separate.  Depending 
on the unit, this separation may be by means of 
swirl action or indirect filtration. 
Source: www.epa.gov

VortSentryTM B-181  

Infiltration 
Cultec Contactor and HVLVTM B-183  
Eljen In DrainTM  System                              B-185 NEW 
Infiltration Vault                               B-187 NEW 
Linear Infiltration Filter Trench B-189  
MatrixTM B-191  
Rainstore® B-193  
Stormcell® B-195  
StormChamberTM B-197  
Stormtank                                          B-199 NEW 
Stormtech B-201  

Below Grade 
 

Versicell® B-203  

Litter and Debris Removal 
Breakaway Bags Gross Pollutant Trap (GPT) B-205  

Net CassetteTM B-207  
Netting Trash TrapTM B-209  
Nutrient Separating Baffle Box B-211  
StormScreen® B-213  

Screens 
 

Trashmaster®                                                        B-215 NEW 

Porous Surfaces 
Asphalt non-proprietary B-217  
Concrete non-proprietary                                            B-219 NEW 
Permeable Pavers various suppliers                                B-221 NEW 
Subsurface Drainage Structures various suppliers                                B-223 NEW 
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Technology Type Available Stormwater Products 
Page 
No. 

 

Water Quality Inlets (including Oil/Water Separators) 
BaySaver®    B-225  

BioSTORMTM B-227  

CrystalStreamTM B-229  

EcoSep®  B-231  

Hancor®-Storm Water Quality Unit B-233  

HD Q_Pac® B-235  

KleerwaterTM B-237  

PSI Separator   B-239  

SNOUT® B-241  

StormVaultTM    B-243  

Water quality inlets (WQIs), also commonly 
called oil/grit separators or oil/water separators, 
consist of a series of chambers that promote 
sedimentation of coarse materials and 
separation of free oil (as opposed to emulsified 
or dissolved oil) from stormwater.  Most WQIs 
also contain screens to help retain larger or 
floating debris, and many of the newer designs 
also include a coalescing unit that helps to 
promote oil/water separation.  WQIs typically 
capture only the first portion of runoff for 
treatment and are generally used for 
pretreatment before discharging to other best 
management practices (BMPs). 
Source: 
www.epa.gov VortClarex B-245  

Wetland Systems 
Vegetated Rock Filter non-proprietary B-247 NEW 
Constructed Wetland non-proprietary B-249  
StormTreat Wetland Systems   StormTreatTM B-251  
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Description: 
Filterra® is a modular bioretention system that has been 
used in urban areas as an alternative to traditional curb-
side landscape plantings.  It functions similarly to non-
proprietary designs. 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes:  

• 

• 

• 

• 

Removal efficiencies of TSS and Total Phosphorus 
based on best estimate of Efficiency ratio of 
uncensored data (80.5% and 49.9% respectivley) (Yu, 
S.L. et al, 2006) 

• Removal efficiencies of Total Metals based on best 
estimate of Efficiencies Ratio of censored data foe 
copper and zinc (33.2% and 48.1%) (Yu, S.L. et al, 
2006) 
Yu, S.L. et al , alson analyzed Total Cadnium and 
Lead, but effiiciency ratios were not developed due to 
no influent concentrations. 
Level of Confidence for TSS, Total Phosphorus, and 
Total Metals demonstration by Yu, S.L. et al., which 
followed Technology Acceptance Reciprocity 
Partnership (TARP). 
Removal efficiencies + Level of Confidences for Total 
Nitrogen, Pesticides, Dissolved Metals, Microbio, 
Litter, BOD, and TDS based on standard Bioretention 
factsheet (C-3). 

 

 
Source: www.americastusa.com 
 
Key Design Elements: 

1. Size 
2. Vegetation 
3. Underground drain system 
4. Ponding depth 
5. Drainage area 
6. Flow capacity 

 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
April 2007  B-5 
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®Bioretention  Filterra  

• 

Issues and Concerns: 

Maintenance: 

Requirements: Regular vegetation management is 
required. 
Nuisance Control: The bioretention facility may 
promote mosquito breeding if clogged.  

• 

Specialty Training/Equipment: No special 
requirements identified. 

• 

Project Development: 

Right-of-Way Requirements: Space requirements are 
relatively high to accommodate shallow water quality 
storage depths. 

• 

Siting Constraints: May need supplemental irrigation 
in dry areas, depending on plant selection.  

• 

Construction: Vegetation establishment period may be 
required.  Water should bypass until construction is 
complete and the drainage is stabilized. 

• 

Advantages: 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

Pollutant removal effectiveness is typically high, 
accomplished primarily by physical filtration of 
particulates through the soil profile; and adsorption of 
constituents by the soil.  
It can provide an aesthetic vegetated appearance. 
Reduces water discharge by soil retention and 
evapotransporation. 

Constraints: 

May not be appropriate along highways where safety 
considerations preclude use of large trees or plantings 
that obscure sight lines.  
In areas with prolonged dry periods, maintenance of 
trees, shrubs and grass between rainfalls may require 
irrigation.  
As with any infiltration/filtration facility, clogging can 
cause water ponding and associated nuisance and 
vector problems.  
Use of planting soil to fill the basin may increase costs 
compared to infiltration basins.  
It takes time for bioretention facilities to become 
established while vegetation develops, though filtering 
still occurs. 
Possible contamination of groundwater can be 
associated with an unlined bioretention facility. 

 
 
 
 
 
 
 
 

 
Design, Construction, Maintenance and Cost Sources:  

Americast, Filterra®, www.americastusa.com 
Performance Demonstration Sources: 

Yu, S.L. et al University of Virginia.  A Final 
Technology Report Field Evaluation of the Filterra® 
Stromwater Bioretention Filtration System. May 2006 

                                                                                                                                                                              Caltrans Treatment BMP Technology Report 
B-6 April 2007 
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Caltrans Treatment BMP Technology Report 
April 2007  B-7 

Description: 
Linear Bioretention Trenches are relatively flat vegetated 
areas that accept sheet flow from storm water runoff.  
These are essentially bioretention BMP designs that are 
confined to linear spaces.  Removal mechanisms include 
filtration and infiltration.  Strips can be used as 
pretreatment.   
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD N.A.   

TDS N.A.   

Notes:  
• Removal efficiencies and level-of-confidence based 

on Standard Bioretention fact sheet. (See page C-3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Key Design Elements: 
1. Locate, size, and shape bioretention relative to site 

conditions.   
2. Specify vegetation that occurs naturally to minimize 

establishment and maintenance. 
3. Underground drain system 
4. Ponding depth 
5. Drainage area 
6. Flow capacity 

 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Drainpipe

Filter Fabric

Optional Plant Material

Plant / Filter
Media
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B-8  April 2007  

Issues and Concerns: 

Maintenance: 
• Requirements: Regular vegetation management is 

required. 
• Nuisance Control: The bio-retention facility may 

promote mosquito breeding if clogged.  
• Specialty Training/Equipment: No special 

requirements identified. 
Project Development: 

• Right-of-Way Requirements: Space requirements are 
relatively high to accommodate shallow water quality 
storage depths.  Alternatively, flow-basis design 
should be investigated.  

• Sitting Constraints: May need supplemental irrigation 
in dry areas, depending on plant selection.  
Construction: Vegetation establishment period may be 
required.  Water should bypass until construction is 
complete and the drainage area is stabilized. 

Advantages: 
• Pollutant removal effectiveness is typically high, 

accomplished primarily by physical filtration of 
particulates through the soil profile; and adsorption of 
constituents by the soil.  

• It can provide an aesthetic vegetated appearance. 
• Reduces water discharge by soil retention and 

evapotransporation. 
Constraints: 

• May not be appropriate along highways where safety 
considerations preclude use of large trees or plantings 
that obscure sight lines.  

• In areas with prolonged dry periods, maintenance of 
trees, shrubs and grass between rainfalls may require 
irrigation.  

• As with any infiltration/filtration facility, clogging can 
cause water ponding and associated nuisance and 
vector problems.  

• Use of planting soil to fill the basin may increase costs 
compared to infiltration basins.  

• It takes time for bioretention facilities to become 
established while vegetation develops, though filtering 
still occurs. 

• Possible contamination of groundwater can be 
associated with an unlined bioretention facility. 

 
 
 
 
 
 
 
 

 
 
Design, Construction, Maintenance and Cost Sources:  

• None identified 
Performance Demonstration Sources: 

• Davis, A., M. Shokouhian, H. Sharma and C. Minami. 
1998. “Optimization of Bioretention for Water Quality 
and Hydrological Characteristics.  Final Report: 01-
4-31032.” University of Maryland Department of 
Civil Engineering, Prince George’s County 
Department of Environmental Resources.  Landover, 
MD. 237 pp. 

• Sharkey, Lucas J., William F. Hunt III, “Case Studies 
On The Performance Of Bioretention Areas in North 
Carolina,” presented at StormCon 2004. 

• Hunt, W.f., Jarrett, A.R., Smith, J.T., and Sharkey, 
L.J., “Evaluating Bioretention Hydrology and Nutrient 
Removal at Three Field Sites in North Carolina,” 
ASCE Journal of Irrigation and Drainage Engineering, 
p. 600-608, Nov/Dec 2006. 
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Description: 
Below grade storage are storm water detention systems 
using subsurface piping.  Detained water can be reused or 
drained to the storm sewer or surface drainage. 
Con/StormTM is a modular system designed to support 
overhead loads. 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD NA  

TDS NA  

 Notes: 
• 

• 

Removal efficiencies based on Detention Basin 
factsheet (D-11). 
Level-of-confidence is low based on no identified 
performance data. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Source: www.contech-cpi.com  
 
Key Design Elements: 
1. Cover requirements 
2. Storage capacity 
3. Class V injection well determination if designed to 

infiltrate 
4. Filter fabric or equivalent to prevent migration of fines 
 
Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   

Cost                Cost       

Benefit            Benefit   

Cost                  Cost      

 

 

 

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
April 2007  B-9 
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TM  Detention/Sedimentation - Below Grade Storage Con/Storm

 
Caltrans Treatment BMP Technology Report 

• 

Issues and Concerns: 

Maintenance: 
Requirements: Unknown frequency.  Sediment 
removal may require confined space entry. 
Nuisance Control: System may be difficult to 
completely drain. 

• 

Specialty Training/Equipment: Most likely vactor 
equipment with the ability to clean horizontal lines.  
Equipment and training needed for confined space 
entry. 

• 

Project Development: 
Right-of-Way Requirements: Large area requirements, 
but area above storage system can be used for parking, 
recreational areas, etc. 

• 

Siting Constraints: Not feasible for high groundwater 
areas. 

• 

Construction: Proper compaction required to support 
overhead loading. 

• 

Advantages: 

• 

• 

• 
• 
• 
• 

• 

• 

May use area above storage system for parking 
recreational areas, etc. 
No negative aesthetic impact. 

Constraints:  
Difficult to inspect and maintain because it is buried. 
High construction costs. 
Standing water may create mosquito habitat. 
Buried systems may be difficult to assure complete 
draining. 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Design, Construction, Maintenance and Cost Sources:  

Contech® Stormwater Solutions, Inc., www.contech-
cpi.com 

Performance Demonstration Sources: 
None identified. 

 
 

B-10 April 2007 
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Detention/Sedimentation - Below Grade Storage Corrugated Pipe 

Description: 
Subsurface corrugated pipe can be used as below grade 
storage storm water detention systems.  Corrugated pipe 
systems accomplish capture volume by interconnecting 
plastic or metal corrugated pipe.  Detained water can be 
reused or directed to the storm sewer or surface drainage.   
 
 
 
 
 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD NA  

TDS NA  

Notes: 
 Removal efficiencies based on Detention Basin 
factsheet (D-11). 

 Level-of-Confidences are low due to no identified 
performance data. 

 

 

 

 

 

 

 

Source: 
www.epa.gov/region1/assistance/ceitts/stormwater/techs/a
dssystems.html 
 
Key Design Elements: 

1. Cover requirements 
2. Storage capacity 
3. Class V injection well determination if designed to 

infiltrate 
4. Filter fabric or equivalent to prevent migration of fines 

  

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 

 
. 
 
 
 

 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   

Cost                Cost       

Benefit            Benefit   

Cost                  Cost      

 

 

 

 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
April 2007                                                                                                                                                                                                                                   B-11 
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Detention/Sedimentation - Below Grade Storage                                 Corrugated Pipe 

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
 Requirements: Unknown frequency.  Sediment 
removal may require confined space entry. 

 Nuisance Control: System may be difficult to 
completely drain. 

 Specialty Training/Equipment: Likely vactor 
equipment with the ability to clean horizontal lines.  
Equipment and training needed for confined space 
entry. 

Project Development: 
 Right-of-Way Requirements: Large area 
requirements, but area above storage system can be 
used for parking, recreational use, etc. if constructed 
properly. 

 Siting Constraints: A minimum cover requirement 
in a non-traffic installation site is 12” (top of pipe to 
the top of grade). If traffic is present with a flexible 
pavement the minimum cover is 12” (top of pipe to 
the bottom of bituminous) for a pipe up to 36” in 
diameter, and 24” (top of pipe to the bottom of 
bituminous) for a pipe of 42”-60” in diameter.  If 
traffic is present with a rigid pavement the 
minimum cover is 36” (top of pipe to top of 
pavement) for a pipe up to 36” in diameter, and 24” 
(top of pipe to top of pavement) for a pipe of 42”-
60” in diameter.  Buried systems may be difficult to 
drain completely.  Not feasible for high 
groundwater areas. 

 Construction: Proper compaction and backfill 
required to support overhead loading. 

Advantages: 
 May use area above storage system for parking, 
recreational use, etc. 

 No negative aesthetic impact. 
Constraints:  

 Difficult to inspect and maintain because it is 
buried. 

 Standing water may create mosquito habitat. 
 High construction cost. 
 Load remove may be less than due to lack of 
infiltration 

 
 
 
 
 
 
 
 

 
 
 
Design, Construction, Maintenance and Cost Sources:  

 Advanced Drainage Systems, Inc., www.ads-pipe.com 
 Baughman Tile Co., www.baughmantile.com 
 Contech® Stormwater Solutions, Inc., Contech® 
Construction Products Inc. www.contech-cpi.com 

 Lane-Enterprises, www.lane-enterprises.com 
Performance Demonstration Sources: 

 U.S. Environmental Protection Agency, 
www.epa.gov/region1/assistance/ceitts/stormwater/tec
hs/adssystems.html 
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Description: 
Below grade storage are storm water detention systems 
using subsurface piping.  Detained water can be reused or 
drained to the storm sewer or surface drainage. 
StormTrapTM is a modular system designed to support 
overhead loads. 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD NA  

TDS NA  

 Notes: 
• 

• 

• 

Removal efficiencies based on Detention Basin 
factsheet (D-11). 
Level-of-Confidence is low due to lack of 
performance data. 
Load removal may be less than in standard detention 
basins (above grade) due to lack of infiltration. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Source: 
www.stormtrap.com 
 
 
 
 

 
 
 
Key Design Elements: 
1. Cover requirements 
2. Storage capacity 
3. Class V injection well determination if designed to 

infiltrate 
4. Filter fabric or equivalent to prevent migration of fines 
 
Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   

Cost                Cost       

Benefit            Benefit   

Cost                  Cost      

 

 

 

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
April 2007  B-13 
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TM TM  Detention/Sedimentation - Below Grade Storage StormTrap , DoubleTrap

 
Caltrans Treatment BMP Technology Report 

• 

 
Issues and Concerns: 

Maintenance: 
Requirements: Unknown frequency.  Sediment 
removal may require confined space entry. 
Nuisance Control: System may be difficult to 
completely drain.  Could allow standing water and 
promote mosquito breeding. 

• 

Specialty Training/Equipment: Most likely vactor 
equipment with the ability to clean horizontal lines.  
Equipment and training needed for confined space 
entry. 

• 

Project Development: 
Right-of-Way Requirements: Large area requirements, 
but area above storage system can be used for parking, 
recreational areas, etc if constructed properly. 

• 

Siting Constraints: Not feasible for high groundwater 
areas. 

• 

Construction: Proper compaction required to support 
product loading. 

• 

Advantages: 
• 

• 

• 
• 
• 
• 

• 

• 

May use area above storage system for parking 
recreational areas, etc. 
No negative aesthetic impact. 

Constraints:  
Difficult to inspect and maintain because it is buried. 
High construction costs. 
Standing water may create mosquito habitat. 
Buried systems may be difficult to assure complete 
draining. 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Design Construction, Maintenance and Cost Sources:  

StormTrapTM, DoubleTrapTM, www.stormtrap.com 
Performance Demonstration Sources: 

None identified. 
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Detention/Sedimentation – Chemical Treatment  Alum   
Description: 
Adding chemical coagulants to storm water influent is one 
way to remove more sediment and associated contaminants 
in a detention basin.  For alum (Al2(SO4)318H2O), the 
aluminum hydroxide precipitate, Al(OH)3, forms a floc 
that attracts and absorbs colloidal particles. Removal of 
additional dissolved phosphorus occurs. Alum can be 
injected into major storm sewer lines on a flow-weighted 
basis during rain events. When added to runoff, alum 
forms non-toxic precipitates that combine with 
phosphorus, suspended solids and heavy metals, causing 
them to be rapidly removed from the treated water. In a 
typical alum storm water treatment system, the coagulant 
is injected into the storm water by a variable-speed 
chemical metering pump on a flow-weighted basis so the 
same dose is added regardless of the storm sewer discharge 
rate.  
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides NA  

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD NA  

TDS NA  

Notes: 
 Removal efficiencies for total phosphorus, total 

nitrogen, total metals and microbiological based on 
reports by Harper et al., 1996. 

 Removal efficiencies for TSS, Litter, Pesticides, 
dissolved metals, BOD and TDS based on Detention 
Basin factsheet (See page D-7). 

 Level-Of-Confidences for Total Phosphorus, Total 
Nitrogen, Total Metals, and Microbiological are low 
due to lack of statistical analysis in Harper et a., 1996 

 

 
Key Design Elements: 

1. Chemical dose 
2. Chemical feed and storage facilities 
3. Mixing Facilities 

Ancillary Facilities 
Detention basin must be provided downstream to capture 
flocculated particles. 
 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
Cost includes cost of sedimentation. 

 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost       
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins  

Caltrans Treatment BMP Technology Report 
April 2007  B-15 
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 Detention/Sedimentation – Chemical Treatment  Alum

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance:  
 Requirements: Mechanical equipment dosing system 

must be inspected and maintained on a regular basis. 
Sludge might need to be removed periodically.  Other 
requirements as listed for Detention Basins (D-11) 

 Nuisance Control: As listed for Detention Basins (D-
11) 

 Specialty Training/Equipment: Crews must be trained 
to maintain chemical addition system.  Other trainings 
listed for Detention Basin (D-3). 

Project Development: 
 Right-of-Way Requirements: Small footprint for 

chemical addition system, but downstream detention 
requirement increases footprint.  Other issues for 
Detention Basin (D-11) 

 Siting Constraints: May require access to electricity 
and be large enough for a central housing unit and 
storage tank.  Need enough head for mixing.  Other 
constraints as listed for Detention Basins (D-11). 

 Construction: No unique requirements identified. 
Advantages: 

 The observed accumulation rate of alum floc in 
sediments of receiving waters is low due to floc 
consolidation over time and incorporation of alum floc 
into existing sediment.  

 Alum treatment achieves high nutrient, heavy metal 
and fecal coliform removals.  

 Dry alum sludge has chemical characteristics suitable 
for general land application or in agricultural sites.  

 Construction costs for alum storm water treatment 
feed systems are largely independent of the drainage 
area to be treated and depend primarily upon the 
number of outfalls to be retrofitted. 

 Other advantages as listed for Detention Basin (D-11). 
Constraints: 

 The pH must be maintained within a range of 5.5 to 
7.5 to prevent formation of Al+3, which has toxic 
effects on aquatic life.  

 Sludge removal frequency and method will have to be 
studied.  

 Alum forms voluminous metal hydroxides that are 
very difficult to dewater.   

 Safety issues related to the chemical storage facility 
need to be considered.  

 Appropriate mixing must be provided at the point of 
chemical addition. 

 Optimum alum dose may vary with each storm. 

 Must allow at least 60 seconds of travel time after 
alums is added to stormwater before discharge, which 
has toxic effects on aquatic life. 

 Other constraints as listed for Detention Basins (D-
11). 

 
 
Design, Construction, Maintenance and Cost Sources: 

  None identified. 
Performance Demonstration Sources: 

 Harper, H. H., et al.  Alum Treatment of Stormwater: 
The First Ten Years Environmental Research & 
Design. 1997. 

 Harper, H. H., et al.  Alum Treatment of Stormwater 
Runoff:  An Innovative BMP for Urban Runoff 
Problems.   Environmental Research & Design, Inc. 
1996. 

 Harper, H. H., et al.  “An Assessment of An In-Line 
Alum Injection Facility Used To Treat Stormwater 
Runoff in Pinellas County, Florida.”  Sixth Biennial 
Stormwater Research and Watershed Management 
Conference.  September 14, 1999. 

 Harper, H. H., et al.  “The Evaluation & Design of an 
Alum Stormwater Treatment System to Improve 
Water Quality in Lake Maggiore in St. Petersburg, 
Florida.” Fifth Biennial Storm water Research 
Conference.  Nov 5 to 7, 1997. 

 Harper, H. H., et al.  “Removal of Microbial 
Indicators from Stormwater Using Sand Filtration, 
Wet Detention, & Alum Treatment Best Management 
Practices.”  Sixth Biennial Stormwater Research and 
Watershed Management Conference. September 14, 
1999. 

 Harper, H. H, “Long-Term Performance Evaluation of 
the Alum Stormwater Treatment System at Lake Ella, 
Florida.” Final Report Submitted to the Florida 
Department of Environmental Regulation, Project 
WM339. December 1990. 

 Price, F. A. & D. R. Yonge.  Enhancing Containment 
Removal in Stormwater Detention Basins by 
Coagulation.  Washington State University: 
Department of Civil and Environmental Engineering. 

 Yonge, D. & F. Price.  Stormwater Contaminant 
Removal by Chemicals: Enhancing Contaminant 
Removal in Stormwater Detention Basins by 
Coagulation.  Research Project T9234-11. Washington 
State Department of Transportation (WSDOT). April 
1995. 
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Detention/Sedimentation –Chemical Treatment Chitosan  
Description: 
Adding chemical coagulants to storm water influent is one 
way to remove more sediment and associated contaminants 
and nutrients in a Detention Basin without physically 
modifying the basin. Several coagulants have been 
developed for this application, such as chitosan.  Storm-
Klear™ is a proprietary device that delivers chitosan to 
treat water.  
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD NA  

TDS NA  

Notes: 
• Removal efficiencies based on expected enhanced 

performance of detention basin (See page D-7) by 
Chitosan treatment. 

• Level of confidence is low due to lack of performance 
data. 

 
 
 
 
 
 
 
Source: www.naturalsitesolutions.com 
 

Key Design Elements: 
1. Dosing rate 
2. Flow variation 
3. Detention time. 

 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

  
Cost includes cost of sedimentation or filtration. 
 
 
Benefit            Benefit   

Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost       

 

  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins  

Caltrans Treatment BMP Technology Report 
April 2007  B-17 
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 Detention/Sedimentation –Chemical Treatment Chitosan

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 
Maintenance:  
• Requirements: Difficult to predict.  The frequency of 

inspection depends upon the loading rate.  Increased 
inspection frequency over detention basins.   Access 
to the chemical storage facility will be needed for 
deliveries.  Other requirements as listed for Detention 
Basin. 

• Nuisance Control: None identified.  
• Specialty Training/Equipment: Training required for 

inspection and replacement of Gel-Floc.  Other  
training as listed for Detention Basins. 

Project Development: 
• Right-of-Way Requirements: Slightly increases 

footsteps for detention basin. 
• Siting Constraints: Need enough head for a mixing 

zone.  Other constraints as listed for Detention Basins. 
• Construction: No unique requirements identified. 

Advantages: 
• May decrease the size of detention basins. 
•  Increases performance of detention basins. 
•  Other advantages as listed for detention basins (See 

page D-7). 
Constraints: 
• Storm-Klear is designed to treat specific flow rates 

and quantities of storm water, evaluation of the site is 
essential to fit the site with the correct number of 
units. 

• Chitosan effectively treats runoff containing a pH 
between 6.5 and 8.5.  If pH is outside this range, the 
storm water will need to be neutralized before the 
chitosan. 

• Inspection and maintenance increases are unknown. 
• Consistent dosing for a variety of flows may be 

difficult. 
• Do not leave chitosan submerged in water when not in 

use, as it will continue to dissolve. 
• Other constraints as listed for Detention Basins (See 

page D-7). 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Design, Construction, Maintenance and Cost Sources:  
• Natural Site Solutions, www.naturalsitesolutions.com 

Performance Demonstration Sources: 
• None identified 

B-18                                  April 2007 
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Detention/Sedimentation- Chemical Treatment  Polyacrylimide   
Description: 
Adding chemical coagulants to storm water influent is one 
way to remove more sediment and associated contaminants 
and nutrients in a detention basin.  Polyacrylamide (PAM) 
is one of several water-soluble coagulants that have 
demonstrated proficiency at reducing soil erosion when 
added at low concentrations to irrigation water. This 
reduction is accomplished by improving the stability of 
soil aggregates and flocculating suspended solids. When 
added to storm water, PAM reduces sediments, 
phosphorus, and pesticides.  PAM could be used in a gel 
log or composite block placed in a basket or nylon mesh 
bag.  
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides NA NA 

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD NA  

TDS NA  

Notes: 
• 

• 

• 

Removal efficiencies based on Detention Basin 
factsheet (See page D-7) 
Removal efficiency of TSS based on expected 
enhancement of detention basin performance by 
DAM treatment 
Level-of-Confidences are low due to lack of 
performance data. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
Key Design Elements: 

1. Chemical dose 
2. Delivery and storage system 
3. Mixing facilities 

Ancillary Facilities 
Detention basin must be provided downstream to capture 
flocculated particles. 
 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

  

 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
April 2007 B-19 
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 Detention/Sedimentation- Chemical Treatment Polyacrylimide

 
Caltrans Treatment BMP Technology Report 

• 

Issues and Concerns: 

Maintenance: 
Requirements: Mechanical equipment must be 
inspected and maintained on a regular basis.  Sludge 
might need to be removed periodically. After each 
storm the sedimentation basin and the dosing systems 
should be inspected. The sedimentation basin would 
need to be cleaned when necessary. The dosing 
system should be recharged with PAM or 
PAM/CaCO3 composite mixture when there is no 
residual gel. 
Nuisance Control: Depends on type of BMP it is used 
with. 

• 

Specialty Training/Equipment: Staff and equipment 
necessary to replenish PAM supply.  Depends on type 
of BMP it is used with; training required for 
inspection and replacement of PAM. 

• 

Project Development: 
Right of Way Requirements: Small footprint for 
chemical addition system, but downstream BMP 
requirement increases footprint. 

• 

Siting Constraints: Need enough head for mixing. • 
Construction:  No unique requirements identified. • 

Advantages: 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
Effective dose for anionic PAM is 3 to 50 times less 
than inorganic flocculants such as alum and ferric 
chlorides.   
Treating storm water with PAM does not require 
power or mechanical dosing equipment.  
Anionic PAM produces a large, stable floc, which 
settles much more rapidly than floc generated from 
voluminous metal hydroxides that are very difficult to 
dewater. 
PAM works over a very wide range of pH values, 
while inorganic flocculants are pH-sensitive and must 
be adjusted to be effective.  Inorganic flocculants 
consume alkalinity and lower system pH, while PAM 
has a negligible effect on system pH. 
When collected, pond sediments may be used as road 
fill or taken to disposal sites where excavated (clean) 
soils are usually deposited.  These options assume that 
the concentrations of metals and other contaminants 
associated with sediments are low enough to be 
disposed of in these conditions. 

 
 
 
 
 
 

Constraints: 
Consistent dosing for a variety of flows may be 
difficult.  PAM dissolves very slowly before reaching 
full hydration and activation. Polymer activation is 
also a critical step that requires appropriate mixing. 
PAM must be added to storm water where turbulence 
is high enough to simulate a rapid-mix system.  
Aqueous PAM concentrations are limited to about 3% 
active ingredient because viscosity increases so 
rapidly.  
An odorless, free-flowing crystalline called 
acrylamide (AMD) is a chemical intermediate in the 
production and synthesis of PAM. AMD is regulated 
under National Primary Drinking Water Regulations, 
CFR 141.32(e)(23). To ensure compliance, it will be 
necessary to estimate AMD concentrations in the pond 
effluent and in the groundwater at sites where 
infiltration occurs. 

Design, Construction, Maintenance and Cost Sources:  
Applied Polymer Systems, INC. Floc Log®, 
www.siltstop.com 
 PAM Research Project Washington State Department 
of Transportation (WSDOT). 
www.wsdot.wa.gov/eesc/environmental/pam.htm.  
April 2000. 

Performance Demonstration Sources: 
None identified 

B-20 April 2007 
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Detention/Sedimentation – First Flush Partitioned Basin First Flush Extension Basin 

Description: 
Extension Basin Systems are inlet improvement structures, 
designed to reduce peak-flow runoff in detention and 
infiltration basins.  Main inflow stormwater passes through 
an external control structure where a diverting weir sends 
low-flows through a bypass, or, when significant head 
develops, high-flows are sent into to a storage basin or 
treatment structure.  If a treatment structures is employed 
for high flows, treatment is achieved through a series of 
baffles and chambers that capture sediment.   
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   
Pesticides NA  

Total Metals   
Dissolved Metals   
Microbiological   

Litter   

BOD NA  

TDS NA  
Notes: 

 Removal efficiencies based on Detention Basin 
factsheet (See page D-7).  

 Level-of-Confidence is low due to lack of 
performance data. 

 
 
 
 
 
 
 
 
 

Source:  www.extentionbasin.com 
 
Key Design Elements: 
1. Reduces the amount of storage (~50%) required from 

conventional detention basin. (Mastromonaco, 2000) 
2. Proprietary device 
 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

N.A. N.A. 

 
 
 

 

 

 

 

 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

CaltransTreatment BMP Technology Report 
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Detention/Sedimentation – First Flush Partitioned Basin Extension Basin  
Issues and Concerns: 

Maintenance: 

 Requirements:  As listed for Detention Basin (D-11).   
 Nuisance Control: As listed for Detention Basin (D-

11).    
 Specialty Training/Equipment:  As listed for Detention 

Basin (D-11).    
Project Development: 

 Right-of-Way Requirements: As listed for Detention 
Basin (D-11).    

 Siting Constraints: As listed for Detention Basin (D-
11).    

 Construction: As listed for Detention Basin (D-11).    
Advantages: 

 Potentially reduces size required for detention basin.  
 Other advantages as listed for Detention Basins (D-

11). 
Constraints: 

 As listed for Detention Basins. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Design, Construction, Maintenance and Cost Sources:  

 Extension Basin Systems, Inc., 
www.extentionbasin.com/ 

Performance Demonstration Sources: 

 Mastromonaco, Ralph G. P.E., “The Extention Basin 
as a Storm Water Control Device,” Mastromonaco 
Consulting Engineers, Croton-on-Hudson, NY. 
August 2000. 

                                                                                                                                                                              Caltrans Treatment BMP Technology Report 
B-22  April 2007 

0040704



BMP Fact Sheet Page 1 of 2   
Detention/Sedimentation – GAC or IX Media 
Description: 
Influent storm water could be mixed with granular 
activated carbon (GAC), ion exchange (IX) resin or both at 
the inlet of a detention basin.  A structure can be installed 
at the inlet flow distribution system for mixing. As the 
storm water enters the mixing chamber tank, it comes in 
contact with GAC and IX resin. After mixing, the storm 
water flows to the sedimentation basin. The GAC and IX 
resin is in suspension with the storm water until it settles 
with other solids in the sedimentation tank. As an 
alternative, the detention pond influent storm water could 
flow over a bag or sack filled with GAC or IX resin, or 
both. These sacks could be placed in detention basin inlets 
or other structures. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD NA  

TDS NA  

Notes: 
• 

• 

• 

Removal efficiencies of TSS, Total Nitrogen + 
Phosphorus, Total  & Diss. Metals, microbio., litter, 
BOD and TDS based on Detention Basin factsheet 
(See page D-7) 
Removal efficiency of pesticides based on best 
professional judgment. 
Level of confidence is low due to lack of literature 
that addresses this treatment combination. 

 
Key Design Elements:  
1. Media type and dosing rate 
2. Media feed and storage systems 
 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

Cost includes cost of pretreatment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   

Cost                 Cost      

Benefit             Benefit   

Cost                 Cost      

 

 

 

 Medium

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins

High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Caltrans Treatment BMP Technology Report                                                                                                                                                                                     
April 2007  B-23     
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Detention/Sedimentation – Detention Basin with GAC or IX Media  

                                                                                                                                                                                              
                                                                                                                                                                               Caltrans Treatment BMP Technology Report                                  

• 

Issues and Concerns: 

Maintenance: 
Requirements: Needs replacement of spent GAC/IX 
resin and maintenance of the media dosing system.  
The replacement frequency of the GAC/IX resin 
would depend on storm water flow and constituent 
concentrations.  The replacement will be easier for the 
option using a bag than for the option using resin. 
Nuisance Control: None identified. • 

 
Specialty Training/Equipment: Requires training for 
inspection and maintenance of the media dosing 
system and mixing chamber. 

• 

Project Development: 
 Right-of-Way Requirements: Posing system mixing 
chamber increases space requirement for stand alone 
detention basins. 

• 

Siting Constraints: May have higher head requirement 
than stand alone detention basins (D-11). 

• 

Construction: No unique requirements identified. • 

Advantages: 
• 

• 

• 

• 
• 

• 

• 

This BMP may enhance removal of dissolved 
pesticides and constituents compared to stand alone 
detention basins. 
Other advantages as listed for stand alone detention 
basins (See page D-7). 

Constraints: 
The GAC/IX resin will accumulate in the 
sedimentation chamber unless the design is such that 
the influent flows over a GAC/IX bag. 
Resin media may cause frequent clogging of filter. 
Other constraints as listed for stand alone detention 
basin (See page D-7). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Design, Construction, Maintenance and Cost Sources:  

Mercado, Shery or Jimmy Lam.  GAC Stormwater 
Application.  Calgon Carbon Corporation, 
www.calgoncarbon.com 

Performance Demonstration Sources: 
None identified. 

B-24  April 2007                          
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Detention/Sedimentation - Ion Exchange Column     

Caltrans Treatment BMP Technology Report B-25 
April 2007 

Description: 
Ion exchange (IX) is a sorption process whereby a medium 
such as a resin removes one ion from a solution and 
replaces it with another. Resins are comprised of fixed 
ionic groups that are balanced by counter-ions of opposite 
charge to maintain electro neutrality. These counter-ions 
exchange with the ions in solution. As water passes 
through the resin bed in a storm water treatment system, 
contaminant ions in the water are exchanged with ions on 
the resin surface, thus removing the contaminant ions from 
the water and concentrating them on the resin. The resin is 
frequently regenerated to remove the contaminant from the 
resin surface and replenish the resin with the original 
exchange ion. A sedimentation basin and possibly a media 
filter will be needed in front of the resin bed to remove 
particles and prevent clogging of the IX resin. A media 
filter may also be necessary after the sedimentation basin 
and in front of the IX resin. The IX resin could either be 
placed in pressure vessels or in a canister at the pond 
outlet. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD NA  

TDS NA  

Notes: 
• Removal efficiencies for TSS, Total Nitrogen, 

Phosphorous, Microbiological, Litter, BOD, TDS 
based on Detention Basin factsheet (See page D-7). 

• Removal efficiencies for Pesticides and Total + Diss. 
Metals based on best professional judgment.   

 
 
 

 
 
 
 
Key Design Elements: 

1. Ion exchange resin type, size, and depth 
2. Container and hydraulic system 

Ancillary Facilities 
May require media filter between detention basin and IX 
Column.  
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

  

Cost includes cost of pretreatment. 
 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Benefit            Benefit   
 
Cost                  Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Detention/Sedimentation - Ion Exchange Column 

 
CALTRANS Treatment BMP Technology Report 

B-26                                   April 2007 
 

Issues and Concerns: 

Maintenance: 
• Requirements: Resin must be periodically inspected. 

Spent resin or regenerant brines must be removed and 
disposed of properly.  Measures must be taken to 
make sure that the resins do not dry out during dry 
season. Mechanical equipment must be maintained. 
Because of the constraints, on-site regeneration is not 
considered feasible. The IX resin must be shipped off-
site for regeneration or disposal by a licensed 
company.  Other requirements as listed for Detention 
Basin. 

• Nuisance Control: Standing water will occur when 
column is clogged. 

• Specialty Training/Equipment: Requires training for 
inspection and maintenance of ion exchange column 
and handling and disposal of waste products. 

Project Development: 
• Right-of-Way Requirements: Small footprint if the 

pretreatment (e.g. sedimentation BMP) is pre-existing.  
Total system has large space requirements. 

• Siting Constraints: High head requirement, as listed 
for detention basin. 

• Construction: No unique requirements identified. 
Advantages: 

• They provide a compact system at the detention basin 
outlet. 

• Removal of dissolved pollutants. 
• Other advantages as listed for Detention Basin (See 

page D-7). 
Constraints: 

• Potential clogging of the resin if pretreatment does not 
remove enough suspended solids, oil and grease.  

• Exhausted IX has potential to be considered a 
hazardous material and will need to be disposed of 
properly.  

• IX resins could dry out if not kept wet. 
• May require monitoring to determine when the IX unit 

should be replaced. 
• Other constraints as listed for detention Basin (See 

page D-7). 
 
 
 
 
 
 
 
 
 
 

 
 
Design, Construction, Maintenance and Cost Sources:  

• Monat, J.P. Synergies Between Ultrafiltration and Ion 
Exchange.  Ultra Pure Water. pp 33-38. July/Aug 
1997. 

Performance Demonstration Sources: 
• Clifford, D.A., Department of Civil and 

Environmental Engineering, University of Houston, 
Texas, Water Quality and Treatment: A Handbook of 
Community Water Supplies 4th edition, 1990. 

• James M. Montgomery Consulting Engineers, Inc.  
Water Treatment Principles and Design, 1985. 
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Detention/Sedimentation- Outlet Improvement Watermann 

Description: 
The Watermann is an outlet improvement structure for 
detention basins.  It sits inside a 48” perforated section of 
pipe.  It is secured in the wall of the outlet control structure 
and is grouted into place inside and outside of the outlet 
control structure in order to prevent leaking.  Underneath 
the Watermann is a concrete or gravel base.  The 
Watermann is completely exposed for inspection and 
maintenance.  Surrounding the perforated section pipe is 
#4 stone which is used as added filtration for the water 
before entering the Watermann.  Inside the structure, 
attached to the Watermann, is a removable end cap where 
the water quality orifice is drilled in the invert of the cap.  
As stormwater enters the pond it travels to the outlet 
control structure, through the #4 stone and the perforated 
section of pipe into the Watermann and out of the water 
quality orifice.     

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides NA  

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD NA  

TDS NA  

Notes: 
 Removal efficiencies based on Detention Basin (See 

page D-7) 
 Level of Confidence are low due to lack of 

performance data for the BMP. 
 
 
 

 

 

PLAN VIEW 

Key Design Elements: 
1. Device used to treat the first 1.2” of rainfall in 

Extended Dry Detention Ponds 
2. Completely exposed for easy inspection and 

maintenance 
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

N.A. N.A. 

 
 

 

 

 

 

 

 

 
 
Notes: 

 Cost and performance expected to be roughly 
equivalent to current Caltrans designs.     

 Range of unit cost: :$350  

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
April 2007  B-27 
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Detention/ Sedimentation - Outlet Improvements Watermann  
Issues and Concerns: 

Maintenance: 
 Requirements:  None identified beyond normal 

detention basin.   
 Nuisance Control: None beyond normal detention 

basin.  
 Specialty Training/Equipment: No special 

requirements identified.   
Project Development: 

 Right-of-Way Requirements: Equivalent to detention 
basin.  

 Siting Constraints: None identified. Equivalent to 
detention basin. 

 Construction: No special requirements identified. 
Advantages: 

 Potentially increases surface area for water intake 
compared to stand alone detention basin.  

 Potentially increases flow direction compared to 
stand alone detention basin. 

 Potentially increases cleanout availability compared 
to stand alone detention basin. 

 Potentially increases ease of compared to stand 
alone detention basin inspection/maintenance. 

 Other advantages as listed for stand alone detention 
basins (See page D-7). 

Constraints: 
 Constraints as listed for stand alone Detention 

Basins (See page D-7). 
 Design and utility patents. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
 www.watermannwaterquality.com/index.htm 

Performance Demonstration Sources: 
 None identified. 
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Detention/Sedimentation - Plate and Tube Settlers   

Caltrans Treatment BMP Technology Report 
April 2007 B-29 

Description: 
Improving sedimentation in the first chamber of an 
Austin filter or in a concrete detention basin can be 
achieved by installing plate or tube settlers in this 
chamber. Sedimentation of aqueous suspensions is 
accelerated by decreasing the distance particles must fall 
prior to removal. One approach is to provide parallel 
plates or inclined tubes that permit solids to reach the 
plate or tube after only short distances of settling. 
 
 
 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides NA  

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD NA  

TDS NA  

Notes: 
• Removal efficiencies and level-of-confidence of TSS 

based on performance data reported by Ellingson et. 
al., 2006. 

• Removal efficiencies for total nitrogen and 
phosphorus, pesticides, total and dissolved metals, 
microbiological litter, BOD and TDS based on 
Detention Basin fact sheet (See page D-7). 

• Level- of- confidences are low for all constituent 
groups except TSS due to lack of performance data. 

• Removal efficiencies may be greater when used with a 
filtration chamber. 

 
 

 
Key Design Elements: 
1. Effective overflow rate (for sizing the sedimentation 

chamber) 
2. Size and mounting of plates or tubes 
3. Sludge collection and removal facilities 

Ancillary Facilities 
Plat or tube settlers must be installed in a sedimentation 
basin that may or may not precede a filter. 
 
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 •  

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 
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Detention/Sedimentation - Plate and Tube Settlers    

 
Caltrans Treatment BMP Technology Report 
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Issues and Concerns: 

Maintenance: 
• Requirements:  Cleaning and maintenance of the plate 

or tube settlers may require removing the plate settler 
structure.  Litter may get trapped in the tube settler 
structure. 

• Nuisance Control: None identified if designed to 
gravity drain. 

• Specialty Training/Equipment: May require confined 
space training and equipment required to remove 
settlers. 

Project Development: 
• Right-of-Way Requirements: Similar to detention 

basins - less area may be required due to enhanced 
settling.  

• Sitting Constraints: Similar to detention basins.  
• Construction:  No unique requirements identified. 

Advantages: 
• Enhances particle removal of detention/sedimentation 

BMPs. 
• May reduce footprint of detention / sedimentation 

BMP. 
• Other advantages as listed Detention Basins (See page 

D-7). 
 

Constraints: 
• Maintenance is more difficult than an open basin. 
• Water must be introduced so that it flows through the 

settlers. 
• Other constraints as listed for Detention Basins (See 

page D-7) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Design, Construction, Maintenance and Cost Sources:  

• Terre Kleen™ Stormwater Runoff Solutions, Terre 
Hill, PA. www.terrehill.com 

Performance Demonstration Sources: 
• Harper, H. H., et al. “Performance Evaluation of Dry 

Detention Stormwater Management Systems.” Sixth 
Biennial Stormwater Research Watershed 
Management Conference.  September 1999. 

• High-Rate Sedimentation, “WWF Plan Project 
Number 4.19.” EPA Urban Watershed Management 
Branch. http://www.epa.gov/ednnrmrl/projects/ 
control/high.htm. April 2000. 

• James M. Montgomery Consulting Engineers,   Inc, 
“Water Treatment Principles and Design”. 1985. 

• Keblin, Michael, et al. “Effectiveness of Permanent 
Highway Runoff Controls: Sedimentation/Filtration 
Systems”.  October 1997. 

• Meinholtz, T. L., et al.  “Screening/Floatation 
Treatment of Combined Sewer Outflows, Volume II: 
Full-Scale Operation Racine,” Wisconsin. EPA-
600/2-79-106a.  Aug 1979. 

• Pitt, R., et al. “Stormwater Treatment at Critical 
Areas, Vol. 1: The Multi-Chambered Treatment 
Train.”  Cincinnati:  US EPA. 1997. 

• United States Department of Transportation, Federal 
Highway Administration, “Office of Environmental 
Planning: Evaluation and Management of Highway 
Runoff Water Quality,” Washington, DC. June 1996. 

• Ellingson, James, et. al. “Inclined Plate Settlers to 
Treat Stormwater Solids,” Environmental Engineering 
Program, Penn State Harrisburg, Middletown, PA. 
2006. 
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Detention/Sedimentation   Wet Basin with Aeration Systems      
Description: 
Aeration raises dissolved oxygen levels in water.  This can 
be used in conjunction with wet basins to allow BOD 
removal while minimizing depression of dissolved oxygen 
levels.  All available types of aeration are addressed in this 
fact sheet: 
 

• Waterfalls 
• Fountains 
• Aerators 
• Circulators 
• Diffusers 
• Propellers 

 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD NA  

TDS NA  

Notes: 

• 

• 

• 

Removal efficiencies of TSS, total nitrogen and 
phosphorus, pesticide, total + dissolved metals, 
microbio, and TDS based on Wet Basin factsheet (See 
page D-27). 
Removal efficiency of BOD based on best 
professional judgment. 
Level-of-confidences are low due to lack of 
performance date for this combined system. 

 
 
 
  
 

 
 
 
 

 
 
Source: Kasco Marine, INC. 
 
Key Design Elements:  
1. Power requirements 
2. Dissolved oxygen requirements 
3. Basin Size (retention time) 
 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   

Cost                 Cost      

Benefit             Benefit    

Cost                 Cost        

 

 

 

  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency  and 
Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
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Detention/Sedimentation   Wet Basin with Aeration Systems          

 
Caltrans Treatment BMP Technology Report 

• 

 
Issues and Concerns: 

Maintenance: 

Requirements: Varies by type of aeration.  Other 
requirements as listed by wet basin. 
Nuisance Control: Ponds that have permanent 
standing water need mosquito controls.  Other issues 
as listed by wet basin. 

• 

Specialty Training/Equipment: Training needed for 
timers, operation system, power supply operation, and 
mechanical system maintenance.  Other training as 
listed by wet basin. 

• 

 
Project Development: 

 Right-of-Way Requirements: None-used within a wet 
pond.  As listed by wet basin. 

• 

Siting Constraints: Requires power.  Other constraints 
as listed for wet basins. 

• 

• Construction: No unique requirements identified, 
other than constraints as listed for wet basins. 

 
Advantages: 

• 

• 

• 
• 

• 
• 
• 
• 
• 
• 

• 

Can be aesthetically pleasing and increase public 
acceptance of the storm water treatment systems. 
Other advantages as listed for wet basins (See page D-
27). 

 
Constraints: 

Limited pollutant removal; not stand alone system. 
Other constraints as listed for wet basin (See page D-
27). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Design, Construction, Maintenance and Cost Sources:  

Airmaster Aerator, Turbo, www.airmasteraerator.com 
Aqua Control Inc., www.aquacontrol.com 
Aqua Master®, www.aquamasterfountains.com 
Kasco® Aeration, www.kascomarine.com 
SolarBee, www.solarbee.com 
Stamford Scientific International, Inc., MicrogenTM,  
www.stamfordscientific.com 

Performance Demonstration Sources: 

None identified for storm water applications. 
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Disinfection    Biocide Fabrics  
Description: 
Biocide fabrics are a form of antimicrobial filtration 
media, typically incorporated into the stormwater 
treatment devices like Drain Inlet Inserts.   During low 
flow conditions, biocide filtration may be added to post 
construction stormwater systems to control bacterial 
pollutants.  The woven or pressed media has an 
antimicrobial element that kills bacteria while the fabric 
filters out course sediment.  An example product is  X-
TEX-AM (as shown) an antimicrobial nano-structure with 
covalent bonding is woven into the fibers, which kill off 
single cell organisms. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological   

Litter N.A.  

BOD N.A.  

TDS N.A.  

Notes: 
 Removal efficency for microbiological based on 100% 

removal reported by Ultra-Tech International, Inc., 
2006. 

 Level-of-Confidence for microbiological removal is 
low due to lack of performance data. 

 
 
 
 
 
 
 
 
 
 
 
 

 
Source: www.spillcontainment.com/index.htm 
 
Key Design Elements: 
1. Proprietary design 
2. Media Type 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Efficiency 

Level-of-
Confidence

 
 

 
 
 
Benefit            Benefit   

Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

 

  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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 Disinfection    Biocide Fabrics

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
 Requirements: Unknown replacement frequency. 
 Nuisance Control: None identified. 
 Specialty Training/Equipment: None identified. 

Project Development: 
 Right-of-Way Requirements: None identified. 
 Siting Constraints: None identified. 
 Construction: None identified. 

Advantages: 
 Covalent bonding  process that disinfects without 

chemicals. 
 Suitable for retrofit to existing facilities.  

Constraints: 
 No chemical residual for continued disinfection.   
 Debris and sediment may exceed filter capacity 

depending on design. 
 Requires long contact time (hours). 
 Microbial reductions reported by Ultra-Tech 

International, Inc. require much longer contact time 
(hours) than that for currently used filter fabrics. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
 Ultra-Tech International, Inc., X-Tex-Am, 

www.attitudetechnology.com 
Performance Demonstration Sources: 

 Ultra-Tech International, Inc., X-Tex-Am, 
www.attitudetechnology.com 
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Disinfection   Chlorination/Hypochlorite      
Description: 
This technology consists of chemical disinfection of storm 
water using hypochlorous acid solution.  The product of 
concentration (C) and contact time (t) may be adjusted to 
achieve various levels of disinfection as defined by the 
U.S. EPA.  This process has proven successful for many 
years at inactivating pathogens and other microbial 
contaminants in drinking water and wastewater.  The 
hypochlorous solution is to be injected at the end of a pipe 
before the baffled contact chamber or existing 
sedimentation basin. A chemical storage tank and chemical 
feed system capable of adjusting feed based on pipe flow 
is required.  Hypochlorous acid dosing sufficient to 
achieve the desired Ct value is necessary.  A contact 
chamber will be designed to achieve desired Ct value at 
high flows. Chlorine residual will be monitored. 
Dechlorination may be needed prior to discharge to 
receiving waters.   
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids Pretreated  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological   

Litter Pretreated  

BOD N.A.  

TDS N.A.  

Notes:  
 Removal efficiency for microbiological based on the 

best professional judgment. 
 Level-of-Confidence for microbiological removal is 

low due to lack of performance data. 
 
 
 
 
 
 
 
 

 

Key Design Elements: 
1. Chlorine dose and contact time (Ct) 
2. Chemical feed and storage facilities 
3. Mixing facilities 
Ancillary Facilities 
Pretreatment to remove particles is required to achieve 
reliable disinfection.  This will normally require 
sedimentation and filtration facilities upstream.  Contact 
time must be provided in a contact basin or sedimentation 
basin downstream.  A Dechlorination system may also be 
required. 
 
 
Cost Effectiveness Relative to Detention Basins: 

Cost 
Efficiency 

Level-of-
Confidence

 
 

 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins  
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Disinfection   Chlorination/Hypochlorite    

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
 Requirements: Mechanical equipment must be 

maintained.  Chemicals must be replenished. 
Chemical concentration must be monitored. 

 Nuisance Control: None identified. 
 Specialty Training/Equipment: Trained staff is 

required for mechanical equipment maintenance. 
Requires flow measurement device designed for a 
large range of flow conditions. Requires monitoring of 
chemical dosing concentrations. 

Project Development: 
 Right-of-Way Requirements: Space requirements will 

depend on size of contact chamber needed to 
accommodate design flow.  Pretreatment space 
requirement may be high. 

 Siting Constraints: Restricted to sites with available 
power. 

 Construction: May have start-up and testing 
requirements. 

Advantages: 
 Specific use guidelines available and proven 

effectiveness on microbial contaminants.  
 Insect vectors not an issue with chlorinated water. 

Constraints: 
 Harmful to receiving water biota.  
 Formation of disinfection by-products (DBPs).  
 Pre-treatment (e.g., removal of suspended solids) 

required. 
 Requires special handling procedures and chemical 

storage tank on site.  
 Substantial excavation is needed.   
 May require special permitting and discharge water 

quality monitoring.   
 May result in unnatural looking conditions. 
 Some organics may be converted to other (possibly 

more harmful) products. 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
 www.jajagroup.com 
 www.ionics.com 

Performance Demonstration Sources: 
 None available 
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Disinfection  Ozone  
Description: 
Ozone is used in water treatment for disinfection and 
oxidation.  An ozone treatment system has four basic 
components: a gas feed system, an ozone generator, an 
ozone contactor, and an off-gas destruction system. The 
gas feed system provides a clean, dry source of oxygen to 
the generator. The ozone contactor transfers the ozone-rich 
gas into the water to be treated, and provides contact time 
for disinfection (or other reactions). The final process step, 
off-gas destruction, is required as ozone is toxic in the 
concentration present in the off-gas. A quench chamber to 
remove ozone residual in solution may also be added to the 
treatment train. 
The ozone feed system uses air, high purity oxygen, or a 
mixture of the two. Ozone systems are most applicable for 
continuous flow. For wet weather intermittent flow, a 
water sensor will be needed to start the ozone generator, 
but the first flush of the runoff would not be treated unless 
an equalization/storage basin is provided. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids Pretreated  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological   

Litter Pretreated  

BOD N.A.  

TDS N.A.  

Notes:  
 Removal efficiency of microbiological based on best 
professional judgement.  

 Level-of-Confidence for microbiological is low due to 
lack of performance data. 

 
 
 

 
 
Key Design Elements: 
1. Ozone dose and contact time (Ct) 
2. Gas feed and ozone production equipment 
3. Contact facilities 
4. Quench tank 
Ancillary Facilities 
Pretreatment to remove particles is required to achieve 
reliable disinfection.  This will normally require 
sedimentation and filtration facilities upstream.  Contact 
time must be provided in a contact basin of sedimentation 
basin downstream. A gas feed system and ozone generator 
are also required. 
 
 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Disinfection  Ozone   

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
 Requirements: Generators should be checked daily 
when in operation.  Manual start-up of the ozone 
generator is preferable since it needs to be purged 
before each start-up.  Filters and desiccant in air 
preparation systems should be changed periodically. 

 Nuisance Control: None identified. 
 Specialty Training/Equipment: Operation and 
maintenance of gas feed system, ozone generator and 
contact chamber. 

Project Development: 
 Right-of-Way Requirements: Space requirements will 
depend on size of contract chamber needed to 
accommodate design flow.  Pretreatment space 
requirement may be high. 

 Siting Constraints: Restricted to sites with available 
power. 

 Construction: Avoid sediments in the contact chamber 
during construction.  May have start-up and testing 
requirements. 

Advantages: 
 Ozone is a strong disinfectant and has a limited 
number of by-products.  

 Low doses are required to complete disinfection.  
 The process does not provide residual ozone 
concentration in the treated effluent. This will then 
minimize the impact on the receiving watershed.  

 Even though ozone systems are complex, using highly 
technical instruments, the process is highly automated 
and very reliable. 

Constraints: 
 The ozone must be produced on site because it cannot 
be stored.  

 Ozonation technology has a very high energy 
requirement.  

 Some ozonation by-products may be harmful to the 
receiving water.   

 In the presence of many compounds commonly 
encountered in water treatment, ozone decomposition 
forms hydroxyl free radicals. 

 Ozone escaping to atmosphere may contribute to air 
pollution problems. 

 The ozone diffusers can easily be damaged by debris 
and sediments.  The pre-treatment step will have to 
remove most of the sediments as well as the oil and 
grease.   

 

 

Design, Construction, Maintenance and Cost Sources:  
 EPA Guidance Manual, Alternative Disinfectants and 
Oxidants, April 1999. 

 Bioxide Corporation, Vanguard Stormwater 
Treatment System, www.bioxide.com/water.htm. 

 PCI-Wedeco Environmental Technologies, Inc. One 
Fairfield Crescent, West Caldwell, NJ 07006. 

Performance Demonstration Sources: 
 The City of Malibu, California, approved the use of 
Bioxide’s technology to treat their runoff before it 
reaches the lagoon near the beach for a “dry-flow” 
run. 
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Disinfection     Ultraviolet 
Description: 
Ultraviolet (UV) light disinfects water by altering the 
genetic material (DNA) in the cells so bacteria, viruses and 
other microorganisms can no longer reproduce or infect.  
In UV disinfection systems, the light is produced by 
germicidal lamps (200 to 300 nanometers) enclosed in a 
pressure vessel or submerged in a water channel. As the 
water flows past the UV lamps, the microorganisms are 
exposed to a lethal dose of UV energy.  The UV dose is 
the product of the light intensity and contact time.  
The UV disinfection treatment is an in-line device 
downstream of another treatment process.  Potential 
applications could be downstream of a BMP such as a 
multiple chamber treatment train (MCTT); sedimentation 
basin or media filter. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids Pretreated   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological   

Litter Pretreated  

BOD N.A.  

TDS N.A.  
Notes: 

 Removal efficiency for microbiological is based on 
the best professional judgment. 

 Level-of-Confidence for microbiological removal is 
low due to lack of performance data. 

 

 
 
Key Design Elements: 
1. Light intensity and contact time 
2. Hydraulic system for moving water past lamps 
3. Facilities for cleaning lamps 
Ancillary Facilities 
Pretreatment to remove particles is required to achieve 
reliable disinfection.  This will normally require 
sedimentation and filtration facilities upstream. 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Efficiency 

Level-of-
Confidence

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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 Disinfection                                                                                                Ultraviolet 

 

Issues and Concerns: 

Maintenance: 
 Requirements: Each lamp must be cleaned 

periodically – typically every two weeks for 
wastewater discharges, but probably less frequently 
for intermittent storm water discharges.  Pumps must 
be maintained. 

 Nuisance Control: None identified. 
 Specialty Training/Equipment: Highly trained staff 

is required for mechanical equipment maintenance. 
Project Development: 

 Right-of-Way Requirements: May be compact, but 
pretreatment space requirement may be high. 

 Siting Constraints: Restricted to sites with available 
nearby power. 

 Construction: Significant start-up and testing 
requirements. 

Advantages: 
 Natural process that disinfects without chemicals. 
 Low maintenance requirements.  
 Automated operations and controls.  
 Compact system, small footprint compared to other 

disinfection technologies.  
 Suitable for retrofit to existing facilities.  
 No impact on other processes following UV 

treatment.  
 UV disinfection can meet water quality standards 

that have stringent requirements for total and fecal 
coliform (from 2 to 200 MPN/100ml) without 
generating disinfection by-products (DBPs) or 
handling chemicals. 

Constraints: 
 No chemical residual for continued disinfection.  
 Pretreatment requirement may be substantial.  
 Clumping microorganism and turbidity can impact 

disinfection by harboring pathogens in the 
aggregates.  

 Specific design parameters vary for individual 
waters (UV transmittance).  

 Under certain conditions, some organisms are 
capable of repairing damaged DNA and reverting 
back to an active state to reproduce again 
(photoreactivation). This can be minimized by 
shielding the process stream or limiting the exposure 
of disinfected water to sunlight immediately 
following disinfection. 

 Organic and inorganic fouling usually occurs on UV 
lamp sleeves. Inorganic fouling, which is related to 
the high temperature of the lamp, is the most 

difficult to clean because inorganics such as iron and 
manganese bind to the quartz sleeve. 

 High power requirement. 
 Presence of some compounds in the storm water 

may reduce UV efficiency such as: dissolved or 
suspended matter may shield microorganisms from 
UV radiation; high turbidity of surface water can 
impact disinfection efficiency. Some chemical 
substances can decrease UV transmission. Color 
also reduces transmission within a UV contactor. 

 
Design, Construction, Maintenance and Cost Sources:  

 Hanovia Ltd, www.hanovia.com 
 PCI-Wedeco Environmental Technologies, Inc. One 

Fairfield Crescent, West Caldwell, NJ 07006 
Literature Sources of Performance Demonstrations: 

 None identified. 
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Drain Inlet Inserts – Baffle Boxes  Hydro-Cartridge  

Description:
The Hydro-Cartridge is a box with baffles that force water 
to flow upwards before it is discharged.  The unit is 
fabricated with flanges that rest on the recess of the drain 
inlet.  Complete in-line design requires flood flows to pass 
through the insert where pollutants are retained. 
A modified version of this insert allows water to drain out 
the bottom between storms.  It is called the Hydro-
Cartridge Plus.  It uses a float system to close the bottom 
of the insert during flow conditions.  There are no known 
installations of this model.   
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter N.A.  

BOD N.A.  

TDS N.A.  

Notes: 
 Removal efficiency of TSS based on performance 

demonstration report by Morgan et al., 2004, showing 
a 40% average percent removal and OWP, 2005 
showing less than 40%. 

 
 
 
 
 
 
 
 
 

Media
Pillow

Outlet
Weir

Internal Baffle

Water Line

 
 
Key Design Elements: 

1. Provision for overflow or bypass to avoid 
flooding when the insert is full or clogged. 

 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 
 
 
 
 
 

Benefit            Benefit   

Cost                 Cost      

Benefit             Benefit    

Cost                 Cost        

 

 

 

  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Drain Inlet Inserts – Baffle Boxes  Hydro-Cartridge 

   
  Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
 Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 Nuisance Control: Holds a permanent pool of water so 
vector monitoring may be required. 

 Specialty Training/Equipment:  The larger units 
generally require removal of sediment from the device 
with a vactor truck. 

Project Development: 
 Right-of-Way Requirements: Installed within a storm 

water inlet.  
 Siting Constraints: Requires a grated drop inlet. 
 Construction: A watertight installation of the product 

is important to capture low flows.  
Advantages: 

 The devices can be installed relatively easily in new 
and existing facilities without structural modification.  

Constraints: 
 Holds standing water. 
 High flows may flush accumulated material. 
 Previous Caltrans study of DIIs discourages the use of 

DII along highway drain inlets due to safety 
considerations (CTSW-RT-01-050, p.16-9). 

 Capacity (size of basket) is constrained by the size of 
the drain inlet to be retrofitted. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
 Advanced Aquatic Products Int’l, Inc.,   www.hydro-

cartridge.com 
Performance Demonstration Sources: 

 Edwards, Findlay, Kristofor Brye, Robert Morgan, 
and Steven Burian. 2004 “Evaluation of Stormwater 
Catchbasin Inserts for Transportation Facilities.” In 
Proceedings of Transportation Research Board 2004 
Annual Meeting. January 11-15, 2004. Washington 
D.C. 2004. 

 OWP, 2005 California Integrated Waste Management 
Board Used Oil Demonstration Grant by CSUS Office 
of Water Programs. “Laboratory Evaluation of Four 
Storm Drain Inlet Filters for Oil Removal,” April 
2005. 
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Drain Inlet Inserts – Baskets/Boxes Baffled Filtration Box  

Caltrans Treatment BMP Technology Report 
April 2007  B-43 

Curved
Baffle

Fabric Media &
Support Grid
(30mm 
  drainage cell)

Rubberizer®
Fine Media

Outlet
Screen

Bypass
Slots

Rubberizer®
Course Media

Filter Bag
(secured at 
top of bag)

Description: 
The Baffled Filtration Box, developed by Caltrans, is an 
open-bottom filtration Drain Inlet Insert (DII) device that 
seeks to optimize sedimentation, filtration and adsorption.  
A curved baffle directs flows into a filter bag made of a 
non-woven geo-textile fabric.  Surface filtration occurs as 
water flows through the geotextile.  Sedimentation occurs 
as water flow exceeds the capacity of the fabric and spills 
over the side.  Water flowing through the fabric and 
overtopping the bag is further filtered by an arrangement 
of fabric and media at the bottom of the insert.  Adsorption 
of different pollutants will vary according to the media 
used.  
  
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals   

Dissolved Metals   

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
 Removal efficinecies based on laboratroy tests by 

CSUS Office of Water Programs( unpublished 
preliminary results). 

 Level-of-Confidence is low because of laboratory 
evaluation is not complete. 

 
 
 
 

 
 
 
Key Design Elements: 

1. Sole-source justification may be required. 
2. Hydraulic capacity.  
3. Pollutant storage capacity. 

 
 
Cost Effectiveness Relative to Detention Basins: 
 

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 
 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 
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Caltrans Treatment BMP Technology Report 

B-44 April 2007 
 

Issues and Concerns: 

Maintenance: 
 Requirements: High solids loading by vegetation and 

sediment may require frequent inspection and 
maintenance. 

 Nuisance Control: No standing water. 
 Specialty Training/Equipment: No special 

requirements identified. 
Project Development: 

 Right-of-Way Requirements: Installed within a storm 
water inlet.  

 Siting Constraints: Requires a grated drop inlet. 
 Construction: A watertight installation of the product 

is important to capture low flows. 
Advantages: 

 The devices can be installed relatively easily in new 
and existing facilities without structural modification.  

 Different media options can be used to address 
constituents.   

Constraints: 
 Capacity is constrained by the size of the drain inlet 

insert. 
 Previous Caltrans study of DIIs discourages the use of 

DIIs along highway drain inlets due to saefty 
considerations (CTSW-RT-01-050, p. 16-9). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction and Cost Sources:  
 Office of Water Programs, Sacramento, CA. 

www.owp.csus.edu 
Performance Demonstration Sources: 

 None identified. 
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Drain Inlet Inserts -- Baskets/Boxes Clean Way Catch Basin Filter     

Description: 
Clean way catch basin filter is an insert consisting of three 
major components: the primary rigid strainer, the 
adsorption media section and the support assembly. The 
absorption media section incorporates a flexible mesh 
fabric envelope containing the specialized media blend. 
This envelope is suspended from the support assembly and 
fitted into the catch basin in such a way that all influent 
passes through it before exiting the basin and entering the 
downstream conduit. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Strainer 

Absorption 
Media section 

Support 
Assembly 

Notes: 
 Removal efficiency of TSS based on best professional 

judgment. 
 Level-of-Confidence for TSS is low due to lack of 

performance data. 
 Removal efficiency of litter based on the best 

professional judgment. 
 Level-of-Confidence for litter is medium assuming 

device has at least 2 cubic feet of pollutant storage 
capacity, which is roughly adequate for capture of 
annual litter from ½ acre. 

 
 
 
 
 
 

     
Source: www.cleanwayusa.com 
 
 

Key Design Elements: 
1. Proprietary devices 
2. Hydraulic capacity and pollutant storage capacity 
3. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 
Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence

  
 
 

 
 
Benefit            Benefit   

Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

 

  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Drain Inlet Inserts -- Baskets/Boxes Clean Way Catch Basin Filter 

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
 Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 Nuisance Control: None identified. 
 Specialty Training/Equipment: No special 

requirements identified. 
Project Development: 

 Right-of-Way Requirements: Installed within a storm 
water inlet.  

 Siting Constraints: Requires a grated drop inlet. 
 Construction: A watertight installation of the product 

is important to capture low flows. 
Advantages: 

 There is a range of sizes and shapes that can be 
retrofitted to storm drain requirements. 

 They are easy to install and clean; maintenance can be 
simple and quick.   

 Adsorption booms can be attached. 
Constraints: 

 Capacity (size of basket) is constrained by the size of 
the drain inlet to be retrofitted. 

 Debris and liter may exceed drain inlet insert capacity. 
 Maintenance activities may require traffic control if 

located along a shoulder or median. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Design, Construction, Maintenance and Cost Sources:  

 Clean Way Environmental partners 
www.cleanwayusa.com 

Performance Demonstration Sources: 
 None identified 

 

B-46                                        April 2007 
 

0040728



BMP Fact Sheet Page 1 of 2                              
Drain Inlet Inserts -- Baskets/Boxes Curb Inlet Basket (CIB)   
Description: 
The Curb Inlet Basket is attached to the sidewall of a drain 
inlet.  An oil boom may be added.  Flood flow bypass 
occurs by overtopping the basket.  
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
 Removal efficiency of litter based on best 

performance judgment  
 Level-of-confidence for litter is medium assuming 

device has at least 2 cubic feet of pollutant storage 
capacity which is roughly adequate for capture of 
annual litter from ½ acre. 

 
 
 
 
 
 
 
 
 
 
 

 
 
Source: www.suntreetech.com 
 
Key Design Elements: 
1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 
 
Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence

  
 
 
 
 

Fine Screen
Side & Bottom
for Collecting
Sediment

Coarse Screen
Up High for
Foliage and Liter

Storm Boom
for Collecting
Hyrdocarbons

Benefit            Benefit   

Cost                 Cost      

Benefit             Benefit    
 
Cost                 Cost        

 

 

  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
 Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 Nuisance Control: None identified. 
 Specialty Training/Equipment: No special 

requirements identified. 
  

Project Development: 
 Right-of-Way Requirements: Installed within a storm 

water inlet.  
 Siting Constraints: Requires a curb inlet. 
 Construction: Attachment to sidewalls required, not a 

“drop in” device.  A watertight installation of the 
product is important to capture low flows. 

Advantages: 
 There is a range of sizes that can be retrofitted to 

storm drain requirements.   
 They are easy to install and clean; maintenance can be 

simple and quick.   
 Adsorption booms can be attached. 

Constraints: 
 Capacity (size of basket) is constrained by the size of 

the drain inlet to be retrofitted. 
 Previous Caltrans study of DIIs discourages the use of 

DII along highway drain inlets due to safety 
considerations (CTSW-RT-01-050, p.16-9). 

 Proprietary devices 
 Maintenance activities may require traffic control if 

located along a shoulder or median. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Design, Construction, Maintenance and Cost Sources:  

 Suntree Technologies Inc., 
www.suntreetech.com/catalog1/page6.html 

 Bio Clean Environmental Services, Inc.  
www.biocleanenvironmental.net 

Performance Demonstration Sources: 
 None identified. 
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Description: 
The Diamond-Flow insert is designed to help eliminate 
hydrocarbons and other contaminates such as metals, sand, 
silt, and litter from stormwater runoff entering drain inlets. 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals   

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
 Removal efficiency for microbiological based on the 

best professional judgment. 
 Level-of-Confidence for microbiological removal is 

low due to lack of performance data. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Source: www.diamond-flow.com/ 
 
Key Design Elements: 
1. Hydraulic Capacity. 
2. Pollutant Storage Capacity. 
3. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged. 
        

  Cost Effectiveness Relative to Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basin 

Caltrans Treatment BMP New Technology Report 
April 2007  B-49 

0040731



BMP Fact Sheet Page 2 of 2  
 Drain Inlet Inserts – Basket/Boxes  Diamond-Flow

Issues and Concerns: 

Maintenance: 
 Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 Nuisance Control: None identified. 
 Specialty Training/Equipment: No special 

requirements. 
Project Development: 

 Right of Way Requirements: Installed within a storm 
water inlet.  

 Siting Constraints: Grated drop inlet required. 
 Construction: A watertight installation of the product 

is important to capture low flows. 
Advantages: 

 Maintenance is quick and easy. 
Constraints: 

 May not fit into some existing trenches without 
modification. 

 Previous Caltrans study of DIIs discourages the use of 
DII along highway drain inlets due to safety 
considerations (CTSW-RT-01-050, p.16-9). 

 Proprietary device. 
 Maintenance activities may require traffic control if 

located along a shoulder or median. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Design, Construction, Maintenance and Cost Sources:  

 Storm Drain Filters, Inc., www.diamond-flow.com 
Performance Demonstration Sources: 

 None identified 
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Description: 
The EcosolTM Rapid Stormwater Filtration (RSF) uses a 
basket to separate debris from stormwater.  The basket is 
attached to weir splash plates that attach to the side walls 
of the drain inlet.  Flood flow bypass is accomplished by 
overtopping the basket. 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
 Removal efficiency for litter based on best 

professional judgment. 
 Level-of-Confidence for litter is medium assuming 

device has at least 2 cubic feet of pollutant storage 
capacity, which is roughly adequate for capture of 
annual liter from ½ acre  

 
 
 
 
 
 
 
 

 
Source: Ecosol™ Wastewater Filtration Systems 
 
Key Design Elements: 
1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 
 
Cost Effectiveness Relative too Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence

  
 
 
 
 

Curb Area

RSF 100
Filter

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements identified. 
Project Development: 
• Right-of-Way Requirements: Installed within a storm 

water inlet. 
• Siting Constraints: Requires a grated curb or drop 

inlet. 
• Construction: Attachment to sidewalls required, not a 

“drop in” device.  A watertight installation of the 
product is important to capture low flows. 

Advantages: 
• There is a range of sizes that can be retrofitted to 

storm drain requirements.  They are easy to install and 
clean.  Maintenance can be simple and quick.  
Adsorption booms can be attached. 

Constraints: 
• Capacity (size of basket) is constrained by the size of 

the drain inlet to be retrofitted. 
• Previous Caltrans study of DIIs discourages the use of 

DII along highway drain inlets due to safety 
considerations (CTSW-RT-01-050, p.16-9). 

• Limited to trapping material 1.5mm and greater 
(www.ecosol.com.au). 

• Proprietary devices 
• Maintenance activities may requi9are traffic control if 

located along a shoulder or median. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Design, Construction, Maintenance and Cost Sources:  
• EcosolTM Wastewater Filtration Systems, 

www.ecosol.com.au 
• www.sydneycoastalcouncils.com.au/stormwater/SWF

eb2002.htm 
Performance Demonstration Sources: 
• www.uprct.nsw.gov.au/cleanstreams/results.htm 
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Description: 
EnviropodTM is a stainless-steel frame basket attached to 
the side walls of a curb inlet or flat-grate catch basin.  
Lining within the basket allows for passive screening at 
different degrees of filtration depending on the media / 
screen(s) chosen.  Flood flow is directed into the center of 
the basket by direction panels along the top of the basket.  
In the event of basket clogging or extreme high flows there 
are bypass slots just below the direction panels where 
water can overtop the basket. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
 One installation at the Caltrans Kearny Mesa 

maintenance station is being monitored by the 
manufacturer. 

 Removal efficiency for TSS based on report by the 
manufacturer indicates an average of 78% removal of 
TSS (Enviropod™ Filter Wairau Rd Trail) and Butler 
et. al. report 9 to 23 percent removal for particles <100 
micron; 77 to 94 percent removal for particles 100 to 
500 micron. 

 Level-of-Confidence for TSS is medium based on 
performance demonstrations referenced. 

 Removal efficiency for litter based on best 
professional judgment. 

 Level-of-Confidence for litter is medium assuming the 
device has at least 2 cubic feet of pollutant storage 
capacity, which is roughly adequate for capture of 
annual litter from ½ acre. 

 
 

 
Source: www.contech-cpi.com 
 

Key Design Elements: 
1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 
Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence

  
 
 

 
 
Benefit            Benefit   

Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

 

  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 

 Requirements: If there is high solids loading (often 
caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 Nuisance Control: None identified. 
 Specialty Training/Equipment: No special 

requirements identified. 
Project Development: 

 Right-of-Way Requirements: Installed within a storm 
water inlet.  

 Siting Constraints: Requires a grated drop inlet. 
 Construction: A watertight installation of the product 

is important to capture low flows. 
Advantages: 

 There is a range of sizes that can be retrofitted to 
storm drain requirements.   

 They are easy to install and clean; maintenance can be 
simple and quick.   

 Adsorption booms can be attached. 
Constraints: 

 Capacity (size of basket) is constrained by the size of 
the drain inlet to be retrofitted. 

 Level of efficiency varies with media selected. 
 Proprietary devices 
 Maintenance activities may require traffic controls if 

installed along a shoulder or median. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Design, Construction, Maintenance and Cost Sources:  
 Contech® Stormwater Solutions, Inc., www.contech-

cpi.com/stormwater/products/screening/stormscreen/75 
Performance Demonstration Sources: 

 EnviropodTM Filter Wairau Rd Trail, 
www.ingalenviro.com (Oct. 2006) 

 Evaluation of ENVIROPOD stormwater treatment units, 
www.ingalenviro.com (Oct. 2006) 

 City of Beaverton, OR. “Case Study-Controlling the 
flow: Innovative Screening Device Solves Detention 
Maintenance Issues,” Contech® Stormwater Solutions, 
www.contech-cpi.com (Sep. 2006). 

 U.S. Environmental Protection Agency, “Stormwater 
Management, Inc., StormScreen® Treatment System 
Verification Report,” 
www.epa.gov/region1/assistance/ceitts/stormwater/techs
/vortechs.html  (Apr. 2005). 
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Support
Basket

Liner
Fossil
Rock

Pouch

Bypass
Slot

Description: 

The FloGard Plus is a basket system that is attached to 
splash plates which rests on the recess of a drain inlet.  The 
basket is lined with fabric mesh.  Oil absorbing pillows can 
be placed in the basket.  Flood flow bypass is 
accomplished by overtopping the basket and flowing under 
the splash plates. 
 

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.   

Total Phosphorus N.A.   

Pesticides N.A.   

Total Metals N.A.   

Dissolved Metals N.A.   

Microbiological N.A.   

Litter   

BOD N.A.   

TDS N.A.   
Notes: 
• Removal efficiency for TSS based on laboratory 

tests using ground silica (CSUSOWP, 2005): 
• Level of confidence for TSS is medium based on 

referenced performance demonstration. 
• Removal efficiency for litter based on best 

professional judgment. 
• Level of confidence for litter is medium assuming 

the device has at least 2 cubic feet of pollutant 
storage capacity, which is roughly adequate for 
capture of annual litter from ½ acre. 

 
 
 
 
 

 
 
 
 
 
 
 

Source: www.kristar.com 

 
Key Design Elements: 
1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements identified. 
 

Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
Advantages: 
• There is a range of sizes that can be retrofitted to 

storm drain requirements.  
•  They are easy to install and clean; maintenance can 

be simple and quick.  
• Adsorption booms can be attached. 

Constraints: 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• Maintenance activities may require traffic control if 

installed along a shoulder or median. 
• Proprietary device. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  
•     KriStar Enterprises, 

http://kristar.com/level2/products/hicap.html 
 

 
Literature Sources of Performance Demonstrations: 
∙ CSUS Office of Water Programs (OWP). “CIWMB 

Used Oil Demonstration Grant Laboratory 
Evaluation of Four Storm Drain Inlet Filters for Oil 
Removal.” July 2005.  
http://www.owp.csus.edu/research/papers/papers/ci
wmbusedoilB-2.pdf 
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Description: 

The Grate Inlet Skimmer Box has large cutouts that are 
covered with expanded metal screens that retain litter and 
debris.  The box has weirs that hold absorbent booms.  The 
weirs hang from the recess on the storm drain.  Flood flow 
bypass occurs by overtopping the box. 
  
 
 
 
 
 
 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 

 Sediment removal tests sponsored by manufacturer 
do not seem typical of stormwater because of 
dumping of sediment near inlet and subsequent 
washing into the inlet. 

 Removal efficiencies are based on best professional 
judgment. 

 Level-of-confidence for all constituents except litter 
is low due to lack of adequate performance data. 

 Level-of-confidence for litter is medium assuming 
the device has at least 2 cubic feet of pollutant 
storage capacity, which is roughly adequate for 
capture of annual liter from ½ acre. 

 
 
 

 
 

Source: www.suntreetech.com 
 

Key Design Elements: 

1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Bypass

Coarse Sieve
Screen

Storm Boom

Skimmer
Tray

Medium Sieve
Screen

Fine Sieve Screen
(Inside & Bottom)
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Drain Inlet Inserts – Baskets/Boxes Grate Inlet Skimmer Box 

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 

 Requirements: If there is high solids loading (often 
caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 Nuisance Control: Pooled water unlikely. 
 Specialty Training/Equipment: No special 

requirements identified. 
 

Project Development: 

 Right-of-Way Requirements: Installed within a storm 
water inlet.  

 Siting Constraints: Requires a grated drop inlet. 
 Construction: A watertight installation of the 

product is important to capture low flows. 

Advantages: 

 The devices can be installed relatively easily in new 
and existing facilities without structural 
modification.  

 There are options to install fine sediment screens.   

Constraints: 

 Maintenance activities may require traffic control if 
the device is installed along a shoulder or median. 

 Proprietary devices. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction and Cost Sources:  

 Suntree Technologies, Inc., www.suntreetech.com 
 Bio Clean Environmental Services, Inc.  

www.biocleanenvironmental.net 

 

Performance Demonstration Sources: 

 Creech Engineers, 2001. “Pollutant Removal Testing 
For Suntree Technologies Grate Inlet Skimmer 
Box.”  Prepared for Suntree Technologies, Inc. 
www.suntreetech.com 
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Description: 
This device is similar to other basket inserts that rest on the 
sidewalls of standard drain inlets.  This insert has a unique 
design that allows for automated removal of the entire 
basket similar to mechanisms used by garbage trucks.  
Flood flow bypass occurs through ports on the sides of the 
basket.  

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Nutrients N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

 
• Revmoal efficiency for litter based on best 

professional judgment. 
• Level-of-confidence for litter is medium assuming 

device has at least 2 cubic feet of pollutant storage 
capacity, which is roughly adequate for capture of 
annual litter from ½ acre. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Concept by OWP 

 

Key Design Elements: 
1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 

Basket Grabbing 
Mechanism

Tilting Drain 
Inlet Basket

Benefit            Benefit   

Cost                 Cost      

Benefit             Benefit    
 
Cost                 Cost        

 

 

  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: Special modified 

garbage trucks.  A cushion truck may also be 
required to protect roadside maintenance activities. 

 
Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet.  
• Siting Constraints: Requires a curb inlet. 
• Construction: Replaces the inlet gate. 

 
Advantages: 
• Maintenance can be simple and quick. 
• No space requirement.  May allow TMDL 

compliance where end-of-pipe GSRDs are not 
feasible. 

• Non-proprietary device. 

Constraints: 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• None Available 

 
Literature Sources of Performance Demonstrations: 
∙ None identified. 
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Description: 
Inceptors are stainless steel baskets that suspend from 
drain inlet grates.  The frame contains a “PolyDak” filter 
pillow.  Flood flow bypass is accomplished by overtopping 
the basket. 

 

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Nutrients NA  

Pesticides NA  

Total Metals   
Dissolved Metals NA  

Microbiological NA  

Litter   

BOD NA  

TDS NA  
Notes: 

• Removal efficiency for TSS based on EPA website 
(EPA, 2006), claiming greater than 90% removal 
for solids larger than 40 micron. 

• Removal efficiency for litter is based on 
professional judgment and experience with other 
tray-type filters (see page C-9) and level-of-
confidence for litter is low because of uncertain 
storage capacity.   

• Level-of-Confidence for TSS & Total Metals is low 
due to lack of adequate performance data. 

• Removal efficiency for total metals based on 
calculated 99% copper removal, 91% lead removal, 
and 100% Zinc removal of (EPA 2006) and 
adjusted following best professional judgment. 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

Source: www.stormdrains.com 
 
Key Design Elements: 
1. Hydraulic capacity and pollutant storage capacity. 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged. 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Storm Drain Grate

Hinged Debris 
Bypass Screen 

PolyDak Filter

Steel Housing
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Drain Inlet Inserts -- Baskets /Boxes Inceptor 

 
Caltrans Treatment BMP Technology Report 

B-62                                April 2007 
 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required.  
Manufacturer recommends annual replacement of 
filter pillow. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: Basket is retrieved 

by pulling the drain inlet grate. 
 

Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet. 
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
 

Advantages: 
• There is a range of sizes that can be retrofitted to 

storm drain requirements.  They are easy to install 
and clean.  

•  Maintenance can be simple and quick.   
 

Constraints: 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• It is unclear as to wether low flows will be captured 

by the suspended filter assembly. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Sources:  

• Stormdrain Solutions, Devon, PA. 
www.stormdrains.com 

 
 
Literature Sources of Performance Demonstrations: 
∙ U.S. Environmental Protection Agency. “Storm 

Water Virtual Trade Show Stormdrain Solutions 
Catch Basin Insert ‘Inceptor’.” January 2006, 
www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/inceptor.html 
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Description: 
Piranha inserts are stainless steel baskets that suspend from 
drain inlet grates.  The frame contains a filter pillow and 
refuse bag.  Flood flow bypass is accomplished by 
overtopping the basket. 

 

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Nutrients N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Oil removal data is available from the manufacturer. 
• Removal efficiency for litter based on professional 

judgement. 
• Level-of-Confidence for litter is medium assuming 

the device has at least 2 cubic ft. of pollutant storage 
capacity, which is roughly adequate to capture 
annual litter from ½ acre 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

Source: www.go-tsm.com 
 
Key Design Elements: 
1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required.   

• Nuisance Control: None identified. 
• Specialty Training/Equipment: Basket is retrieved 

by pulling the drain inlet grate. 
 

Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet. 
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
 

Advantages: 
• There is a range of sizes that can be retrofitted to 

storm drain requirements.  They are easy to install 
and clean.   

• Maintenance can be simple and quick.   
 

Constraints: 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• It is unclear that low flows will be captured by the 

suspended filter assembly. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Proprietary device 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Sources:  
• Pollution Solution Inc., www.psiyes.com/links.htm 

 
Literature Sources of Performance Demonstrations: 
∙ None identified 
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Basket

Absorbent
Pillow

Liner

Description: 
Sea Life SaverTM is a basket insert that hangs from a flange 
which rests on the drain inlet recess.  The basket contains 
absorbent pads.  Flood flow bypass is accomplished 
through slots in the side of the basket. 

 

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Nutrients N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

 
• Removal efficiency for litter based on professional 

judgment. 
• Level-of-Confidence is medium assuming the device 

has at least 2 cubic ft. of pollutant storage capacity, 
which is roughly adequate for capture of annual litter 
from ½ acre. 

 

 

 

 

 

 

 

 

 

 

 

Source: www.lucasstorm.com 

 

Key Design Elements: 
1. Hydraulic capacity and litter storage capacity. 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged. 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements identified. 
 

Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet. 
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
 

Advantages: 
• There is a range of sizes that can be retrofitted to 

storm drain requirements.  They are easy to install 
and clean.   

• Maintenance can be simple and quick.  Adsorption 
booms can be attached. 

Constraints: 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Proprietary devices 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Sources:  
• Lucas Environmental Stormwater Services, Inc., 

www.lucasstorm.com 
 
Literature Sources of Performance Demonstrations: 
∙ None identified. 
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TRASH GUARD

OVERFLOW
BYPASS

FILTER TROUGH

Standard CARTRIDGE System
w/ REMOVABLE MEDIA PAK

CATCH BASIN
OVERFLOW BYPASS

GRATE

Description: 

The Trash Guard TG-Series is a drain inlet insert basket 
designed to capture large debris.   
 

 

 

 

 

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Nutrients N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Removal efficiency of litter based on best 

professional judgment. 
• Level-of-confidence for litter is medium assuming 

that device has at least 2 cubic feet for pollutant 
storage capacity, which is roughly adequate to 
capture annual litter from ½ acre. 

 
 
 
 
 
 
 
 
 

Source: http://remfilters.com 

 
Key Design Elements: 
1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements identified. 
 

Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
Advantages: 
• They are easy to install and clean.  Maintenance can 

be simple and quick.  Adsorption booms can be 
attached. 

Constraints: 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Proprietary device. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
•     Revel Environmental Manufacturing, Inc., 

http://www.remfilters.com 
 

 
Literature Sources of Performance Demonstrations: 
∙ None identified  
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Description: 
Wire catch basin inserts are simple basket type inserts with 
a flood bypass slot cut just underneath the top support 
frame from witch the basket hangs.  This frame has flanges 
that sit in the recess of a drain inlet.  Oil absorbing filter 
socks can be place in the basket.  Booms are available to 
tether to the outside. 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

 
• Removal efficiency for litter based on best 

professional judgment. 
• Level-of-confidence for litter is medium assuming 

device has at least 2 cubic feet of pollutant storage 
capacity, which is roughly adequate to capture 
annual litter from ½ acre. 

 
 
 
 
 
 
 
 
 

 

Source: www.gullywasher.com/litter,.htm 

 

Key Design Elements: 
1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
April 2007                                                                                                                                                                                                                                   B-69 

0040751



BMP Fact Sheet Page 2 of 2 
Drain Inlet Inserts -- Baskets/Boxes Wire Catch Basin Inserts 

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements identified. 
 

Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
 

Advantages: 
• There is a range of sizes that can be retrofitted to 

storm drain requirements.   
• They are easy to install and clean; maintenance can 

be simple and quick.  
• Adsorption booms can be attached. 
 

Constraints: 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Proprietary device. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• Advanced Environmental Solutions, Inc., 

www.advenvironmental.com, formerly known as 
Gullywasher, www.gullywasher.com 

 
Literature Sources of Performance Demonstrations: 
∙ None identified. 
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Description: 
Passive Skimmers float directly on the water surface 
within a drain inlet and absorb floating hydrocarbons.  
Hydrocarbons are transformed into manageable solid 
waste.  Besides drain inlet inserts passive skimmers can 
float in storm water catch basins, sumps, vaults, holding 
tanks, and oil/water separators. 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter N.A.  

BOD N.A.  

TDS N.A.  
Notes: 
• This device removes floatable hydrocarbons. 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: 
www.epa.gov/region1/assistance/ceitts/stormwater/techs/streamg
uardskimmer.html 
 
Key Design Elements: 
None identified. 
 
 
Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: Must be regularly inspected. 

Maintenance consists of pulling the skimmer out 
and replacing it. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements identified. 
 

Project Development: 
• Right of Way Requirements: None identified. 
• Siting Constraints: None identified. 
• Construction: Simple installation. 
 

Advantages: 
• They "lock up" absorbed hydrocarbons and will not 

leak or leach, so they can remain in place for long 
periods.   

• Maintenance is quick and easy. 
• Requires no structural modifications to existing 

drainage structures or oil/water separators. 
 

Constraints: 
• Skimmers only trap hydrocarbons, and do not 

contribute to sediment control.   
• If a skimmer has adsorbed to its maximum capacity, 

hydrocarbons will not be captured until the device is 
replaced. 

• If located along a shoulder or median, maintenance 
activities may require traffic control. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  
• AbTech Industries, www.abtechindustries.com, [see 

OARS® Passive Skimmer]. 
• Bowhead Manufacturing Company, LLC., 

www.bmccatalog.com, [see StreamGuardTM Passive 
Skimmer]. 

 

Literature Sources of Performance Documentation: 
• Environmental Protection Agency, 

www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/streamguardskimmer.html 

• Environmental Protection Agency, 
www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/abtechskimmer.html 
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Description: 
The Catch-All uses a steel frame to sit on the recess of a 
storm drain inlet and holds a polypropylene filter fabric 
bag.  The bag is reinforced by a polyester shell.  The bags 
are attached to the steel support by a steel band.  Flood 
flow surcharges are accomplished through opening the 
steel support frame.  A hydrocarbon filtering pillow is 
available that fits inside the bag. 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

 
Total Suspended Solids N.A.   

 
Total Nitrogen N.A.   

 
Total Phosphorus N.A.   

Pesticides N.A.   
 
Source: www.marathonmaterials.com Total Metals N.A.   

Dissolved Metals N.A.   
Key Design Elements: 

Microbiological N.A.  1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged Litter   

BOD N.A.   

TDS N.A.  Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

Notes: 
• Caltrans has tested a fabric drain inlet insert.  See 

Fact Sheet C-11.   
• Removal efficiency for litter based on professional 

judgment.  
 

• Level-of-Confidence is medium for litter assuming 
the device has at least 2 cubic ft. of pollutant storage 
capacity, which is roughly adequate to capture 
annual litter fro ½ acre. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

 Issues and Concerns: 
 

Maintenance: 
Sources:  

Requirements• : If there is high solids loading (often 
caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Marathon Materials, www.marathonmaterials.com 
 

Literature Sources of Performance Demonstrations: • Nuisance Control: None identified. 
• Specialty Training/Equipment: It may be a 

challenge for one person to lift up the storm grate 
and remove a full sock beneath it. 

∙ None Identified 
 

Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet. 
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
 

Advantages: 
• Easy to install and maintain. 
 

Constraints: 
• If the socks become too full they may be difficult to 

lift out of the drain to clean/replace.   
• Excess debris may affect drain inlet capacity. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size of 

the drain inlet to be retrofitted. 
• Proprietary device 
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Description: 
The Drain DiaperTM is a fabric bag that is held in place by 
the drain inlet grate. 
 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A  

Microbiological N.A  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
•  Caltrans has tested a fabric drain inlet insert.  See 

Fact Sheet C-11. 
• Removal efficiency for litter based on professional 

jugdement. 
• Level-of-Confidence is medium assuming device has 

at least 2 cubic ft. of pollutant storage capacity, 
which is roughly adequate to capture annual litter 
from ½ acre. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Source: www.petromarinecompany.com 
 
Key Design Elements: 
 
1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Drain Inlet Grate

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Fabric Liner

Sock
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Caltrans Treatment BMP Technology Report 

 Issues and Concerns: 
Sources:  

Maintenance: 
• Petro-Marine, Inc., 

www.petromarinecompany.com/petro-
marine/noname.html 

Requirements• : If there is high solids loading (often 
caused by vegetation within the drainage area), 
frequent inspection and maintenance is required.  

• Nuisance Control: None identified. 
Literature Sources of Performance Demonstrations: • Specialty Training/Equipment: It may be a 

challenge for one person to lift up the storm grate 
and remove a full sock beneath it. 

∙ None identified 
 

 
 

Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet 
• Siting Constraints: Requires a grated drop inlet. 
• Construction: Bag may slip under the weight of 

water and debris if not tightly held by inlet grate.  
Shims may be required.  

 
Advantages: 
• Easy to install and maintain.   
 

Constraints: 
• If the socks become too full they may be difficult to 

lift out of the drain to clean/replace.   
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• Proprietary device 
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Description: 
The Drain GuardTM is a fabric bag that is held in place by 
the drain inlet grate. 
 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides        N.A  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• This technology closely resembles the StreamGuard 

(fact sheet C-11) which was tested by Caltrans. 
• Removal efficiency and Level-of-Confidence for 

TSS are low based on conflicting performance data.  
EPA reports up to 80% removal while Caltrans test 
of a similar unit showed less than 30%. (See C-9) 

• Removal efficiency for litter based on professional 
jugdement.  

• Level-of-Confidence is medium assuming device 
has at least 2 cubic ft. of pollutant storage capacity, 
which is roughly adequate to capture annual litter 
from ½ arce. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Source: www.stormwater-products.com 
 
Key Design Elements: 
1. Proprietary devices 
2. Hydraulic capacity and pollutant storage capacity 
3. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

 

Cost Effectiveness Relative to Detention Basins::   

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

 Issues and Concerns: 
Sources:  

Maintenance: 
Advanced Environmental Solutions, Inc., 
www.advenvironmental.com 

• 
Requirements• : If there is high solids loading (often 
caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 
Literature Sources of Performance Demonstrations: • Nuisance Control: None identified. 

• Specialty Training/Equipment: It may be a 
challenge for one person to lift up the storm grate 
and remove a full sock beneath it. 

∙ Environmental Protection Agency, 
www.epa.gov/region1/assistance/ceitts/stormwater/tec
hs/ultradrainguard.html 

Project Development:  
• Right-of-Way Requirements: Installed within a 

storm water inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction: Bag may slip under the weight of 

water and debris if not tightly held by inlet grate.  
Shims may be required.  

 

Advantages: 
• Easy to install and maintain.   
• Some designs have a pop-up capacity Indicator that 

alerts maintenance personnel that the sock needs to 
be replaced or emptied. 

Constraints: 
• If the bags become too full they may be difficult to 

lift out of the drain to clean/replace.   
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
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Description: 
The Drain PacTM is a polypropylene non-woven bag that is 
attached to a metal frame.  This frame rests on the recess 
of a drain inlet.  Buoyant flaps cover holes in the bag that 
provide flood flow surcharge. 
 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence  

 
Total Suspended Solids N.A.    

 
Total Nitrogen N.A.   Source: www.unitedstormwater.com 

 
Total Phosphorus N.A.  Key Design Elements: 

Pesticides N.A.   1. Proprietary devices 
2. Hydraulic capacity and pollutant storage capacity 

Total Metals N.A.   3. Provision for overflow or bypass to avoid flooding 
when the insert is full or clogged 

Dissolved Metals N.A.    
Microbiological N.A.   Cost Effectiveness Relative to Detention Basins: 

Litter   Cost 
Effectiveness 

Level-of-
Confidence 

BOD N.A.    
 

TDS N.A.   
 

Notes:  
• Caltrans tested a fabric drain inlet insert.  See Fact 

page C-11. 
• Removal efficiency for litter based on professional 

judgment. 
• Level-of-Confidence for litter is medium assuming 

device has at least 2 cubic ft. of pollutant storage 
capacity, which is roughly adequate to capture litter 
from ½ acre 

 
 
 

 

 

 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

 Issues and Concerns: 
Sources:  

Maintenance: 
• PacTec, Inc., www.unitedstormwater.com 

Requirements• : If there is high solids loading (often 
caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 
Literature Sources of Performance Demonstrations: 

• Nuisance Control: None identified. ∙ Morgan, Robert, Findlay Edwards, Kristofor Brye, 
and Steven Burian. “Evaluation of Stormwater 
Catchbasin Inserts for Transportation Facilities” TRB 
2004 Annual Meeting. 2004  

• Specialty Training/Equipment: It may be a 
challenge for one person to lift up the storm grate 
and remove a full sock beneath it. 

 ∙ NELP, “Completes Stormwater Catch Basin Insert 
Evaluation Study,” December 2003,  Project Development: 
www.mayportnelp.com/succedd/press_releases?Storm• Right-of-Way Requirements: Installed within a 

storm water inlet.  Water.html (21 August 2003).   
• Siting Constraints: Requires a grated drop inlet. ∙ Michael K. Stenstorm, Drain Pac Filter Results 

“personal communication”, September 25, 1998).   • Construction: A watertight installation of the 
product is important to capture low flows. ∙ Bourelle, Andy, Tahoe Keys Installs DrainPacs™, 

Tahoe Tribune, November 5, 1999  
Advantages: ∙ Happel, Tom, Reedy Creek Report 3, December 23, 

1999 (many field test have been performed but noe 
officially published.) 

• Easy to install and maintain. 
 

 
Constraints: 
• If the socks become too full they may be difficult to 

lift out of the drain to clean/replace.   
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
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 Description: 
 The Sewer Eco-Collar has bags that are suspended from 

troughs.  The troughs are attached to the side walls of the 
drain inlet and they direct flow to the bags.  As a spill 
response, hooks on the trough allow for temporary use of 
buckets to capture accidental spills. 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

 
Total Suspended Solids N.A.  Source: www.swp3.com 

 
Total Nitrogen N.A.  Key Design Elements: 

1. Hydraulic capacity and pollutant storage capacity 
Total Phosphorus N.A.  

Pesticides N.A.  

2. Provision for overflow or bypass to avoid flooding 
when the insert is full or clogged 

 
Total Metals N.A.  Cost Effectiveness Relative to Detention Basins::   
Dissolved Metals N.A.   
Microbiological N.A.  Cost 

Effectiveness 
Level-of-

Confidence 
Litter N.A.   

 
BOD N.A.  

TDS N.A.  
 
 

Notes: 
• Caltrans testes a fabric insert (see page C-11). 
• Litter capture volume could not be estimated or 

assumed from the available information. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Drain Inlet Inserts – Fabric  Sewer Eco-Collar 

 
Caltrans Treatment BMP Technology Report 

 Issues and Concerns: 
 

Maintenance: 
Sources:  

Requirements• : If there is high solids loading (often 
caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Sewer Eco-Collar, www.swp3.com 
 

Literature Sources of Performance Demonstrations: • Nuisance Control: None identified. 
• Specialty Training/Equipment: It may be a 

challenge for one person to lift up the storm grate 
and remove a full sock beneath it. 

∙ None identified 
 

 
Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
 

Advantages: 
• Easy to install and maintain. 
 

Constraints: 
• Excess debris may affect drain inlet capacity. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• Proprietary device 
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Description: 
StreamSaverTM is held in place by the drain inlet grate.  
The insert is made of cellulose fiber.  Flood flow bypass is 
accomplished via slats in the side of the insert near the 
grate.  StreamSaverTM is also available in a double bag 
configuration.  This side-by-side model is the “Double G 
Series.” 

 

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Removal efficiency and Level-of-Confidence for 

TSS based on conflicting evidence.  Manufacturer 
reports 70% reduction of sediment, though tests of 
other fabric inserts indicate low sediment removal 
(see page C11). 

• Removal efficiency for Litter based on professional 
judgment. 

• Level-of –Confidence is medium assuming device 
has at least 2 cubic ft. of pollutant storage capacity, 
which is roughly adequate to capture annual litter 
from ½ acre. 

 
 
 

 

 

Source: www.emeraldseedandsupply.com 

 

Key Design Elements: 
1. Proprietary devices 
2. Hydraulic capacity and pollutant storage capacity 
3. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
4. The size of the debris must be estimated accurately so 

that the wire mesh can be sized accordingly 
 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 
 
 

Benefit            Benefit   

Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

 

  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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TMDrain Inlet Inserts -- Fabric StreamSaver  Catch Basin Inserts 

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: It may be a 

challenge for one person to lift up the storm grate 
and remove a full sock beneath it. 

 

Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction: Simple installation.  A watertight 

installation of the product is important to capture 
low flows. 

 
Advantages: 
• There is a range of sizes that can be retrofitted to 

storm drain requirements.  They are easy to install 
and clean.   

• Maintenance can be simple and quick. 
 

Constraints: 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Sources:  
• Zymark, Inc., www.streamsaver.net 
 

Literature Sources of Performance Demonstrations: 
∙ None identified. 
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®Drain Inlet Inserts - Fabric  Ultra-Trench Filter    

Description: 
The Ultra-Trench Filter® is designed to reduce oil and 
sediment as stormwater flows through trench drains and 
pipes.  Stormwater is forced to pass through a series of Tex 
filter strips that trap sand, silt, and sediment while 
hydrocarbons are absorbed by the X-Tex material. A nylon 
cord is sewn along the entire length of the fabric which is 
used to secure the Ultra-Trench Filter® to the trench drain 
or pipe. 
 
 
 
 
 
  
 Source: www.spillcontainment.com 
  
 

Key Design Elements: 
Constituent Removal: 

1. Hydraulic capacity and pollutant storage capacity 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

2. Provision for overflow or bypass to avoid flooding 
when the insert is full or clogged 

Total Suspended Solids N.A.   

Cost Effectiveness Relative to Detention Basins: 
Total Nitrogen N.A.  Cost 

Effectiveness 
Level-of-

Confidence
Total Phosphorus N.A.   

 
Pesticides N.A.  

 

Total Metals N.A.   

Dissolved Metals N.A.  

Microbiological N.A.  

Litter N.A.  

BOD N.A.  

TDS N.A.  

Total Suspended Solids N.A.  

Notes: 
• No performance information found related to these 

constituents 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
Benefit             Benefit    
 
Cost                 Cost        

Medium LowHigh
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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®Drain Inlet Inserts - Fabrics Ultra-Trench Filter  

 
Caltrans Treatment BMP Technology Report 

 Issues and Concerns: 
Design, Construction, Maintenance and Cost Sources:  Maintenance: 
• Basco Right Container Products, www.bascousa.com Requirements• : If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Western Safety Products, www.westernsafety.com 
• UltraTech International, Inc., 

www.spillcontainment.com • Nuisance Control: None identified. 
• Ben Meadows Company, www.benmeadows.com  • Specialty Training/Equipment: Crews must be trained 

to repair or replace part(s) associated with the facility 
or contact for maintenance. 

Performance Demonstration Sources: 
• None identified 

Project Development: 
• Right-of-Way Requirements: Installed within a 

stormwater drain/pipe 
• Siting Constraints: None identified. 
• Construction: Reconstruction of drain area.  

Advantages: 
• None identified.   

Constraints: 
• If the filters become too full they may be difficult to 

lift out of the drain to clean/replace.   
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size of 

the drain inlet to be retrofitted. 
• Proprietary device 
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OVERFLOW
BYPASS

STAINLESS STEEL
OUTER GUARD

CATCH BASIN

TOP HOUSING

FILTER HOLES
w/ GEO-TEXTILE FABRIC

REMOVABLE CARTRIDGE
w/ HYDROCARBON MEDIA-PAK

BOTTOM HOUSING
FILTER TROUGH

Description: 
The Manhole Filter by Revel Environmental 
Manufacturing, Inc. is designed to filter contaminants 
entering storm water drainage through manholes using a 
removable sand/silt media filter, hydrocarbon media filter, 
and a filter trough.  An overflow bypass system is also 
included for large flows.  The filter is installed on a 
manhole in place of the catch basin grate.  It protrudes 
above the top of the manhole.  

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Total Suspended Solids N.A.  
Notes: 

• Removal efficiency of litter based on best 
professional judgment. 

• Level-of-confidence is low for litter based on 
lack of performance data. 

 
 
 
 
 
 
 

 
 

Source: www.remfilters.com 
 
Key Design Elements: 
1. Proprietary devices 
2. Overflow Bypass System 
3. Sand/Silt Media combined with Hydrocarbon Media 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements identified. 
 

Project Development: 
• Right-of-Way Requirements: Installed on top of an 

existing  a manhole inlet. 
• Siting Constraints: Requires a circular drain inlet 

manhole 
• Construction: A watertight installation of the 

product is important to capture low flows. 
 

Advantages: 
• There are 24” and 36” diameter sizes that can be 

retrofitted to manholes.  Maintenance can be simple 
and quick.   

 

Constraints: 
 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• Revel Environmental Manufacturing, Inc. 

www.remfilters.com 
 

 
Literature Sources of Performance Demonstrations: 

• Non identified 
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Description: 
Aqua-GuardianTM is an insert that uses a combination of 
screens and filter media.  Screens remove larger particles 
and debris, which collects in a chamber to prevent filter 
clogging.  The filter media remove fines, sediment, 
petroleum hydrocarbons, nutrients (phosphorus), and 
heavy metals (zinc). 

 

 

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Removal efficiency for litter based on best 

professional judgment. 
• Level-of-confidence for litter is low due to lack of 

performance data and small liter storage capacities 
(often less than 2 cubic feet, which is roughly the 
minimum capacity required to capture annual litter 
from ½ acre). 

• Removal efficiency for TSS based on 
approximately -5 to 25% removal reported by 
Morgan et al, 2004. 

 
 
 
 

Source: www.aquashieldinc.com 

 

Key Design Elements: 
1. Hydraulic capacity and litter storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
3. The size of the debris must be estimated accurately so 

that the wire mesh can be sized accordingly 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 

Benefit            Benefit   

Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

 

  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
April 2007                                                                                                                                                                                                                                   B-89 

0040771



BMP Fact Sheet Page 2 of 2 
TMDrain Inlet Inserts -- Media Filter Aqua-Guardian  

 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required.  

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements identified. 
 

Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
 

Advantages: 
• There is a range of sizes that can be retrofitted to 

storm drain requirements. 
•  They are easy to install and clean; maintenance can 

be simple and quick.   
• Adsorption booms can be attached. 
 

Constraints: 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity of insert is constrained by the size of the 

drain inlet to be retrofitted. 
• Morgan et. al. noted that bypass occurs at relatively 

low flow 0.00038 m3/s (6 gpm). 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Proprietary device. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• AquaShieldTM Inc., www.aquashieldinc.com 
 

 
Literature Sources of Performance Demonstrations: 
∙ U.S. Environmental Protection Agency, 

www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/aquaguard.html 

∙ Morgan, Robert, Findlay Edwards, Kristofor Brye, 
and Steven Burian. “Evaluation of Stormwater 
Catchbasin Inserts for Transportation Facilities”, 
TRB 2004 Annual Meeting  

∙ NELP, “Completes Stormwater Catch Basin Insert 
Evaluation Study,” December 2003, 
www.mayportnelp.com/success/press_releases/stormwate
r.htm, (21 August 2003).   
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Description: 
Enviro-Drain® is a series of screens and trays of filtration 
media that are supported by bars.  The bars are loaded with 
the trays and placed into the box that is hung from the 
recess of the drain inlet.  The trays may be loaded with any 
type of granular media.  Up to three screens or trays may 
be used. 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Total Suspended Solids N.A.  

Notes: 
 
• Removal efficiency of litter based on professional 

judgment. – litter capture capacity appears limited.   
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: www.enviro-drain.com 
 
Key Design Elements: 
1. Media type 
2. Hydraulic capacity and litter storage capacity 
3. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

Cost Effectiveness Relative to Detention Basins  

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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®Drain Inlet Inserts - Media Filter Enviro-Drain  

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
 Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 Nuisance Control:  Water can pool if clogged. 
 Specialty Training/Equipment: No special 

requirements. 
Project Development: 

 Right of Way Requirements: Installed within a storm 
water inlet.  

 Siting Constraints: Requires a grated drop inlet. 
 Construction: A watertight installation of the product 

is important to capture low flows. 
Advantages: 

 The system is easy to install.   
 The trays can be recharged with different media.   

Constraints: 
 Excess litter can cause flow to bypass the media. 
 Previous Caltrans study of DIIs discourages the use of 

DII along highway drain inlets due to safety 
considerations (CTSW-RT-01-050, p.16-9). 

 Capacity (size of basket) is constrained by the size of 
the drain inlet to be retrofitted. 

 Proprietary devices 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Design, Construction, Maintenance and Cost Sources:  

 Enviro-Drain®, Inc., www.enviro-drain.com 
Performance Documentation Sources: 

 Savelle, Jon, Catching Water Pollutants at the Source, 
Journal Environment, September 15, 1998. 
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Description: 

Envirosafe™ is a canister type filter that retains captured 
pollutants as stormwater passes through filter cartridges.  
The basic canister design can be fitted to either round or 
rectangular drain inlets.  Water flows through an open-cell 
foam that restricts sediment and debris prior to a series of 
optional filtration media.  Oil absorbing pads collect oil, 
grease, and other petroleum based chemicals, while 
Mycelx™ and Fablite II filtration media collect dissolved 
metals before water is sent out of the system.  High 
volume flows are allowed to by-pass the system through 
outlet holes at the top inlet insert. 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological   

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
 CLARRC, 2004 reported TSS concentrations greater 

than 90th percentile Caltrans concentrations (influent 
was around 350 to 450 mg/L).  Data insufficient to 
draw conclusions on statistical significance.  TSS 
reduction was 50% and 82% for the two samples. 

 CLARRC, 2004 Lab tests for microbiological 
reduction were contact tests with no moving water.  
Reduction of water-borne bacteria seems unlikely. 

 Mailloux 2005 reported greater than 90% removal for 
4 samples; however level of confidence low due to 
high influent concentrations. 

 Litter removal based on professional judgment and 
level-of-confidence is medium assuming device has at 
least 2 cubic feet of storage capacity.  

 

Source: www.transpo.com/envirosafe.htm 

Key Design Elements 

1. Media type and depth 

2. Hydraulic capacity and litter storage capacity 

3. Provision for overflow or bypass to avoid flooding 
when the insert is full or clogged 

 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence

  
 

 
  

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Drain Inlet Inserts – Media Filter  Envirosafe™ 

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
 Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 Nuisance Control:  Water can pool if clogged. 
 Specialty Training/Equipment: No special 

requirements identified. 

Project Development: 
 Right of Way Requirements: Installed within a storm 

water inlet.  
 Siting Constraints: Requires a grated drop inlet. 
 Construction: A watertight installation of the product 

is important to capture low flows. 

Advantages: 
 The system is easy to install.   

Constraints: 
 Potential for clogging may cause frequent bypass. 
 Previous Caltrans study of DIIs discourages the use of 

DII along highway drain inlets due to safety 
considerations (CTSW-RT-01-050, p.16-9). 

 Capacity (size of basket) is constrained by the size of 
the drain inlet to be retrofitted. 

 Small surface area filter seems likely to clog. 
 Proprietary device 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Design, Construction, Maintenance and Cost Sources:  
 Transpo® Industries, Inc., New Rochelle, NY, 

www.transpo.com 

Performance Documentation Sources: 
 AEGIS Environments, “A New Technology for 

Producing Stability Foams Having Antimicrobial 
Activity,” Midland, MI, January 2005. 
www.aegismicrobeshield.com 

 Contaminated Land Assessment & Remediation 
Research Centre (CLARRC), “Contract Research 
Report Laboratory and Field Testing of PermaKleen,” 
June 21, 2005. www.transpo.com/envirosafe.htm 

 Consolidated Edison, Co., Environmental Testing 
Labs, Inc., “Testing on Total Petroleum Hydrocarbons 
(TPH),” www.transpo.com/envirosafe.htm 

 Mailloux, James., “Suspended Solids Removal Test of 
a 22x44-inch Stormbasin Modular Stormwater 
Filtration System,” Alden Research Laboratory, Inc., 
Holden, MA. June 2005. 
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Description: 

The Hydro-Kleen™ is a box and baffle system that uses a 
series of filter media.  Bypass of flood flows occurs 
through the baffle system and discharges prior to the filter 
beds. 

 

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

• Removal efficiency of litter based on professional 
judgment 

• Level-of-Confidence for litter is medium assuming 
device has at least 2 cubic ft. of pollutant storage 
capacity, which is roughly adequate to capture annual 
litter from ½ acre. 

• Removal efficiency of TSS based on NSF et al., 2003, 
which showed 68% removal. 

• Level-of-Confidence is medium based on above 
referenced performance data. 

 
 

 
 
 
 
 

Source: www.hydrocompliance.com 

 

Key Design Elements: 
1. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
2. Hydraulic capacity and litter storage capacity 

 

 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   

Cost                 Cost      

Benefit             Benefit    

Cost                 Cost        

 

 

 

  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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  Caltrans Treatment BMP Technology Report 
B-96  April 2007 
 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required.  

• Nuisance Control: Holds a permanent pool of water 
so vector monitoring may be required. 

• Specialty Training/Equipment: Unclear if openings 
are large enough to allow vactor truck cleaning. 

 
Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
 

Advantages: 
• The devices can be installed relatively easily in new 

and existing facilities without much structural 
modification.  

 

Constraints: 
• Holds standing water. 
• Solids accumulated in the baffle section may be 

flushed out by high flows. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  
• Hydro Compliance Management, Inc., 

www.hydrocompliance.com 
 
Literature Sources of Performance Demonstrations: 

  

∙ NSF Internation, Scherger Associates. “Environmental 
Technology Verification Report – Hydro Compliance 
Management, Inc. Hydro-Kleen™ Filtration System.”  
September, 2003. 
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Description: 

The RaynFiltr® is a canister of media that is supported by 
risers that rests on the bottom of the drain inlet.  Overflow 
orifices on the top of the canister accommodate flood 
flows.  The media is peat-based to remove metals and 
phosphorus and it reportedly has properties to remove 
organics. 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Manufacturer claims that peat-based media removes 

metals, phosphorus, and organics   
• Litter capture volume could not be estimated or 

assumed from the available information. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: www.raynfiltr.org 
 
Key Design Elements: 
1. Proprietary device 
2. Media type and depth 
3. Hydraulic capacity and litter storage capacity 
4. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control:  Water can pool if clogged. 
• Specialty Training/Equipment: Need hoist to 

remove unit when replacing media. 
 
Project Development: 
• Right of Way Requirements: Installed within a storm 

water inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction: Confined space entry may be an 

issue.  A watertight installation of the product is 
important to capture low flows. 

 
Advantages: 
• The system is easy to install.   
• Performance may be enhanced compared to other 

filters because of a greater media depth. 

 

Constraints: 
• Low debris storage capacity may cause high 

maintance requirements if solids loading is high 
(typical of drainage areas with vegetations, 
erosion,etc.). 

• Potential for clogging and flooding due to 
insufficient flood bypass. 

• Potential clogging may cause frequent bypass of 
media. 

• If located along a shoulder or median, maintenance 
activities may require traffic control. 

• Debris and litter may exceed drain inlet insert 
capacity. 

• Capacity (size of basket) is constrained by the size 
of the drain inlet to be retrofitted. 

• It appears that low flows may by pass the filter. 
• It also appears that the size of the canister may 

substantially reduce the drain inlet capacity because 
of a tight fit into the inlet. 

 
 
 
 
 
 
 
 

 
Sources:  
• Enviromental Filtration, Inc., www.raynfiltr.org 
 

Literature Sources of Performance Documentation: 
• None identified 
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Description: 

The S.I.F.T. FilterTM uses trays to hold filter media.  The 
insert rests on the recess of the drain inlet.  Flood flow 
bypass occurs by an opening in the center of the insert. 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
• Removal efficiency of litter based on professional 

judgment and previous Caltrans testing of similar 
tray type product (see page C-9). 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

Source: Revel Environmental Marketing, Inc. 
 
Key Design Elements: 

1. Provision for overflow or bypass to avoid flooding 
when the insert is full or clogged 

2. Hydraulic capacity and litter storage capacity 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   

Cost                 Cost      

Benefit             Benefit    

Cost                 Cost        

 

 

 

  

Medium High Low 
 Rating Key for Constituent 

Removal  Efficiency and 
Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: S.I.F.T. FilterTM should be inspected 

for trash and debris that could interfere with the 
normal functioning of the inlets, or debris that tends 
to accumulate on top of the trays, deflecting runoff 
water.  The S.I.F.T. FilterTM adsorbent should be 
replaced when significant oil and grease are present 
on the absorbent granules.  The media should be 
replaced annually. 

• Nuisance Control: Can pool water if clogged. 
• Specialty Training/Equipment: No special 

requirement identified. 
   

Project Development: 
• Right-of-Way Requirements: Installed within a 

storm water inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
 

Advantages: 
• Available in a variety of shapes, including custom 

design. 
• S.I.F.T. FilterTM are relatively inexpensive to install. 
• Easily retrofitted to existing drain inlets. 
• Easily to install and maintain. 
• Constructed of heavy 16-18ga. Galvanized G-90 

Zinc coated framing  
 

Constraints: 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• Proprietary device 
 

 
 
 
 
 
 
 
 
 
 

 
Sources:  
• Revel Environmental Marketing, Inc. 

 
Literature Sources of Performance Demonstrations: 
∙ None identified. 
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Description: 

StormBasin® and the closely related StormPod® are 
canister-type filters.  Water hits a splash plate and enters 
through louvers that support the splash plate.  Flood flows 
are accommodated by slots in the support structure that 
rests on the recess of the drain inlets. 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Removal efficiency of litter based on professional 

judgment. 
• Level-of-Confidence of litter is medium assuming 

device has at least 2 cubic feet of pollutant storage 
capacity, which is roughly adequate to capture 
annual litter from ½ acre. 

• Manufacturer claims effective removal of dissolved 
heavy metals, hydrocarbons, and dissolved organic 
compounds but no data is available 

 
 
 
 
 
 
 
 
 
 
 

 
 

Source: www.fabco-industries.com 
 
 
Key Design Elements: 
1. Hydraulic capacity and litter storage capacity 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins  
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control:  Water can pool if clogged. 
• Specialty Training/Equipment: No special 

requirements identified. 
 
Project Development: 
• Right of Way Requirements: Installed within a storm 

water inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction: A watertight installation of the 

product is important to capture low flows. 
 

Advantages: 
• The system is easy to install and maintain. 
• Insert is made of durable, light-weight material. 
• Provision for overflow or bypass to avoid flooding 

when the insert is full of clogged. 
 

Constraints: 
• Potential for clogging may cause frequent bypass. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• Small surface area of filter seems likely to clog. 
• Proprietary device 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Sources:  
• Fabco Industries Inc., www.fabco-industries.com 
 

Literature Sources of Performance Documentation: 
• None identified. 
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TRITON MEDIA
CARTRIDGE

CATCH BASIN
INSERT

Description: 

Triton Catch Basin FilterTM is a filter cartridge that 
removes hydrocarbons and other contaminants such as 
antifreeze, metals, sand, silt and litter from storm water 
runoff.  High density polyethylene plastic cartridges in 
various shapes (round, square, rectangular, and custom) 
filter out hydrocarbons and other pollutants by means of 
single and double walled Media Pak.  Disposable cartridge 
Media Pak’s are constructed from durable geo-textile 
polypropylene fabric. 

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter N.A.  

BOD N.A.  

TDS N.A.  
Notes: 

 
 
 
 
 

 
 
 
 
 
 
 
 

Source: www.remfilters.com 
 
Key Design Elements: 
1. Hydraulic capacity and pollutant storage capacity. 
2. Provision for overflow of bypass to avoid flooding 

when the insert is full of clogged. 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control:  Water can pool if clogged. 
• Specialty Training /Equipment: No special 

requirements identified. 
 
Project Development: 
• Right of Way Requirements: Installed within a storm 

drain inlet.  
• Siting Constraints: Requires a grated drop inlet. 
• Construction/Installation: A watertight installation 

of the product is important to capture low flows. 
 

Advantages: 
• Custom sizes available 
• The system is easy to install.   
• Filter cartridges can be easily removed for 

replacement  
• High nominal flow and high overflow capacities  
• Spent adsorbents are recycable 
 
 

Constraints: 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Proprietary device 
 

 
 
 
 
 
 
 
 
 
 
 
 
   

Sources:  
• Revel Environmental Manufacturing Inc            

www.remfilters.com 

 

Literature Sources of Performance Documentation: 
• None available 
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Description: 
The TRITON CURB INLET FILTERTM  is designed to 
eliminate hydrocarbons and other contaminants using a 
disposable media cartridge. 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

• Removal efficiency for liter based on professional 
judgment. 

• Level-of-Confidence for litter is medium 
assuming device has at least 2 cubic ft. of 
pollutant storage capacity, which is roughly 
adequate to capture annual litter fro ½ acre. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
Source: www.remfilters.com 
 
 
Key Design Elements: 
1. Hydraulic capacity and pollutant storage capacity 
2. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged. 
 

Cost Effectiveness Relative to Detention Basins  

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
April 2007                                                                                                                                                                                                                               B-105 

0040787



BMP Fact Sheet Page 2 of 2                                                
TMDrain Inlet Inserts - Media Filter  Triton Curb Inlet Filter  

 
Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
• Requirements:  Regular maintenance is required to 

meet local and State BMPs. 
• Nuisance Control:  Water can pool if clogged. 
• Specialty Training/Equipment: No special 

requirements. 
 
Project Development: 
• Right of Way Requirements: Installed in existing 

storm drain filters  
• Sitting Constraints:  Requires a curb inlet 
• Construction: Exterior cage of cartridge shall be 

made of stainless steel Type 304, having .063 gauge 
welded 1” square openings 

 
Advantages: 
• The system is easy to install.   
• The trays can be changed with different media.   
• Range of sizes can be retrofitted to storm drain 
 

Constraints: 
• Excess litter can cause flow to bypass the media. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Patent pending. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  
• Revel Environmental Manufacturing, Inc., 

www.remfilter.com 
 

Literature Sources of Performance Documentation: 
●         None identified  
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Description: 
The Ultra-Urban Filter is a box with media built into the 
bottom and two opposite sides of the box.  The box is 
suspended from splash plates that rest on the drain inlet 
recess.  Flood flow bypass is accomplished by overtopping 
the box. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen NA  

Total Phosphorus NA  

Pesticides NA  

Total Metals NA  

Dissolved Metals NA  

Microbiological   

Litter   

BOD NA  

TDS NA  

Clearance

Corrugated
Side
Support

Media
Filter Outlet

Screen

Notes: 
• Up to 80% hydrocarbon removal reported by UCLA 

(EPA website) 

• Sil-Co-Sil 106 laboratory tests resulted in 16.5% 
removal (Galicki et al, 2003) and <40% (OWP, 2005) 

• Laboratory tests using street sweepings resulted in 
approximately 15 to 60% removal of TSS (Morgan et 
al, 2004). 

• Removal efficiency of TSS based on above referenced 
performance demonstrations. 

• Level-of-Confidence for TSS is medium based on 
report by Morgan et al, 2004 and Galicki et al, 2003. 

• Removal efficiency for litter based on OWP, 2005. 

• Level-of-Confidence for microbiological is low based 
on lack of adequate, statistically significant,  flow-
through performance data. 

 
 
 

 
Source: www.abtechindustries.com 
 

Key Design Elements: 
1. Media type and depth 
2. Hydraulic capacity and pollutant storage capacity 
3. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control:  Water can pool if clogged. 

• Specialty Training/Equipment: No special 
requirements identified. 

Project Development: 
• Right of Way Requirements: Installed within a storm 

water inlet. 

• Siting Constraints: Requires a grated drop inlet. 

• Construction: A watertight installation of the product 
is important to capture low flows. 

Advantages: 
• The system is easy to install.   

Constraints: 
• Potential for clogging and bypass of media. 

• If located along a shoulder or median, maintenance 
activities may require traffic control. 

• Debris and litter may exceed drain inlet insert 
capacity. 

• Capacity (size of basket) is constrained by the size of 
the drain inlet to be retrofitted. 

• Proprietary device 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Design, Construction, Maintenance and Cost Sources:  
• AbTech Industries, www.abtechindustries.com 

Performance Demonstration Sources: 
• Environmental Protection Agency, 

www.epa.gov/region1/assistance/ceitts/stormwater/tec
hs/abtechfilter.html 

• Galicki, Stan, Alan Johnson, and Allison Williams, 
Final Report, Sediment Removal from Stormwater 
Runoff AbTech Industries Ultra-Urban® Filter Series 
in Laboratory Flume Tests, Millsaps College, June 31, 
2003.  Available on www.abtechindustries.com 

• Morgan, Robert, Findlay Edwards, Kristofor Brye, 
and Steven Burian. “Evaluation of Stormwater 
Catchbasin Inserts for Transportation Facilities” TRB 
2004 Annual Meeting  

• Asbury Environmental Stormwater Division, “Smart 
Sponge® Plus Antimicrobial Technology, Background 
& Field Test Results” February 26, 2004 

• CSUS Office Of Water Programs. 2005. “CLWWB 
Used Oil Demonstration Grant-Laboratory Evaluation 
of Four Storm Drain Inlet Filters for Oil Removal.” 
April 2005 
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Description: 
The ClearWater BMP uses a series of screens, baskets, and 
baffles.  The unit is attached to the side of the drain inlet 
just below the curb inlet.  The initial screens divert large 
debris to the baskets.  Water passes through this screen and 
into a baffle system with finer, built-in screens. 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals           
Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Removal efficiency for TSS and total metals based on 

Gurol et al 2003 (97% TSS removal, 28% copper, 
removal, 81% lead removal and 83% zinc removal). 

• Level-of-Confidence for TSS and Total Metals is low 
due to limitations no particles <75u, unknown 
duration, and one sample for each of four flow rates.  
Also zinc concentrations over triple (792 ug/L versus 
187 ug/L) typical San Diego State University 
laboratory tested.  Limitations on confidence level due 
to no particles < 75u, unknown duration, and one 
sample for each of four flow rates. 

• Removal efficiency for litter based on professional 
judgment 

• Level-of-Confidence for litter is medium assuming 
device has at least 2 cubic ft. of pollutant storage 
capacity, which is roughly adequate to capture annual 
litter from ½ acre. 

 
 

 
 
 
 
 
 
 
 
 
 
Source: www.clearwaterbmp.com 
 
Key Design Elements: 
1. Provision for overflow or bypass to avoid flooding 

when the insert is clogged 
 
 
Cost Effectiveness Relative to Detention Basins:  

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control: Baffles create standing water so 
vector monitoring may be required. 

• Specialty Training/Equipment: Confined space 
entry may be an issue if the unit can not be serviced 
from above ground (see schematic). 

 
Project Development: 
• Right of Way Requirements: Installed within a storm 

water inlet. 
• Siting Constraints: Requires a  curb inlet. 
• Construction: Attached to sidewalls required, not a 

“drop in” device.  A watertight installation of the 
product is important to capture low flows. 

 
Advantages: 
• Requires no structural modifications to existing 

drainage structures. 
 

Constraints: 
• Causes standing water. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• Proprietary device 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  
• ClearWater Solutions, www.clearwaterbmp.com 

 

Literature Sources of Performance Documentation: 
• Gurol, Mirat and Loraine, Greg. “Performance 

Testing of Clean Water Solutions Storm Water 
Treatment Prototype.” San Diego State University 
November 25, 2003. 
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Organic Rubberizer
Absorbents

Filter Screen
Inlet

Description: 
Hydroscreen is a slanted screen made of wedge wire.  
Water flows through the screen while litter and debris are 
collected on top.  Flood flow bypass is accomplished by 
overtopping the box that holds the screen.  The box is 
attached to the side of the drain inlet just under the curb 
inlet. 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Hydroscreen is a small version of the GSRD-

Inclined Screen approved by Caltrans (see page D-
11) 

• Removal efficiency for litter based on professional 
judgment. 

• Level-of-Confidence is medium assuming device 
has capacity, which is roughly adequate to capture 
annual litter from ½ acre. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: www.hydroscreen.com 
 
Key Design Elements: 
1. Provision for overflow or bypass to avoid flooding 

when the insert is clogged 
 
 
Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements. 
Project Development: 
• Right of Way Requirements: Installed within a storm 

water inlet. 
• Siting Constraints: Requires a curb inlet. 
• Construction: Attached to sidewalls required, not a 

“drop in” device.  A watertight installation of the 
product is important to capture low flows. 

 
Advantages: 
• Maintenance is quick and easy. 
• Hydroscreen is a small version of the GSRD-

Inclined Screen approved by Caltrans (fact sheet D-
15) 

 

Constraints: 
• Captured litter may escape over the top of the 

basket during higher flows. 
• If located along a shoulder or median, maintenance 

activities may require traffic control. 
• Debris and litter may exceed drain inlet insert 

capacity. 
• Capacity (size of basket) is constrained by the size 

of the drain inlet to be retrofitted. 
• Proprietary device 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  
• Hydroscreen, LLC., www.hydroscreen.com 

 

Literature Sources of Performance Documentation: 
• None identified 
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Description: 
The SuperFlo II Downspout is an enhanced version of the 
original SuperFlo insert, designed for installation on 
downspouts.  A box contains a screen made of wedge wire.  
Water flows through the screen while debris is collected in 
a side compartment that is accessible by a door in the box. 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
 Performance testing in progress (as of February 2007), 

according to manufacturer website. 
 Removal efficiency for litter based on professional 

judgment. 
 Level-of-confidence for litter is medium assuming 

device has at least 2 cubic feet of pollutant storage 
capacity, which is roughly adequate for capture of 
annual rainfall from ½ acre. 

 
 
 
 
 

 
 
 
 Source: www.stormfilters.com 
 
Key Design Elements: 
1. Provision for overflow or bypass to avoid flooding 

when the insert is clogged 
        
  Cost Effectiveness Relative to Basins: 

Cost 
Effectiveness 

Level-of-
Confidence

  
 
 
 

Access Port Cover
    3/8" Thick Clear Lexon

22"

53"

44"

4" ID

Debris Bag   High Flow
"Fines" Bag

91/2"

Bypass

   Primary .5mm
Coanda Filtration
        Screen

CL
" * "

 Choice of
Absorbents

  Supporting
wall or colume
  (Ref. Only)

Rubber Pipe
  Connector
     2 Reqd.

Debris Overflow
  Containment

  450 GPM
Flow Pattern

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basin 
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Issues and Concerns: 

Maintenance: 
 Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 Nuisance Control: None identified. 
 Specialty Training/Equipment: No special 

requirements. 
Project Development: 

 Right of Way Requirements: Can be attached to bridge 
column or building structure. 

 Siting Constraints: Requires a down spout. 
 Construction: Attaches to a wall or other vertical 

support. 
Advantages: 

 Maintenance is quick and easy. 
Constraints: 

 May not fit into drain inlets without modification. 
 If located along a shoulder or median, maintenance 

activities may require traffic control. 
 Debris and litter may exceed drain inlet insert 

capacity. 
 Proprietary device. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Design, Construction, Maintenance and Cost Sources:  

 Storm Water Systems, www.stormfilters.com 
Performance Documentation Sources: 

 None identified 
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Description: 
The Triton T- Dam FilterTM is designed to be inserted 
below the grade of trench drain inlets.  Filter Media Paks 
are available for the removal of hydrocarbons, metals, 
sand, silt, and debris.  The trench itself is used as part of 
the capture device. 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

• Removal efficiency for litter is based on 
professional judgment. 

• Level-of-confidence for litter is medium 
assuming devices are spaced to allow at least 2 
cubic feet of pollutant storage capacity in the 
trench, which is roughly adequate to capture 
annual litter from ½ acre. 

 
 
 
 
 
 
 
 
 
 
 

 

 
 Source: www.stormfilters.com 
 
Key Design Elements: 
1. Provision for overflow or bypass to avoid flooding 

when the insert is clogged.  
        

  Cost Effectiveness Relative to Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 
 Benefit            Benefit   

 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basin 
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TMDrain Inlet Inserts – Trench Drain Insert TRITON T-DAM Filter  

Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: Vactor cleaning of 

the trench drain may be preferred over hand 
removal. 

 
Project Development: 
• Right of Way Requirements: Installed in existing 

trench drain 
• Siting Constraints: None identified. 
• Construction: None identified 
 

Advantages: 
• Easy to install. 
• Non-reactive HDPE. 
• Filter Media easily removed. 

 

Constraints: 
• Seems prone to clogging because of small filter 

area. 
• Limited performance is expected due to small size. 
• Patent was pending as of 2004. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  
• Revel Environmental Manufacturing, Inc.,              

www.remfilters.com 
 

Literature Sources of Performance Documentation: 
• None identified 
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Description: 

The Triton TT3 FilterTM Insert is designed to help 
eliminate hydrocarbons and other contaminates such as 
metals, sand, silt, and litter from stormwater runoff 
entering trench drains.  Stormwater flows through the 
trench drain and passes through a primary sand/silt dam, 
where large particles are filtered out.  Water then passes 
through a Trap Chamber where floatables are collected.  A 
secondary sand/silt filtration is performed after the Trap 
Chamber, removing the last of the sediment.  
Hydrocarbons are retained by the ABSORB media in the 
Hydrocarbon Collection Cartridge.  Clean water passes to 
the end of the trench and into the storm water system. 
 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
 Removal efficiency for litter based on professional 

judgment. 
 Level-of-confidence for litter is medium assuming 

device has at least 2 cubic feet of pollutant storage 
capacity, which is roughly adequate for capture of 
annual rainfall from ½ acre. 

 
 
 
 
 
 
 

 

 
 Source: www.remfilters.com 
 

Key Design Elements: 
1. Provision for overflow or bypass to avoid flooding 

when the insert is clogged. 

        

  Cost Effectiveness Relative to Basins: 

Cost 
Effectiveness

Level-of-
Confidence

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basin 

Caltrans Treatment BMP New Technology Report 
April 2007  B-117 

0040799



BMP Fact Sheet Page 2 of 2  
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Issues and Concerns: 

Maintenance: 

 Requirements: If there is high solids loading (often 
caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

 Nuisance Control: None identified. 
 Specialty Training/Equipment: No special 

requirements. 
  

Project Development: 

 Right of Way Requirements: Installed in existing 
trench drain. 

 Siting Constraints: None identified. 
 Construction: None identified 
  

Advantages: 

 Constructed of over 40% recycled material. 
 Maintenance is quick and easy. 
 Non-reactive high impact polystyrene plastic. 
 Spent adsorbents can be recycled. 
 Optional Antimicrobial Media Pac, which adds 

prevention of bacterial growth and the protection 
against odor-causing water-borne pathogens. 

Constraints: 

 May not fit into existing trenches without 
modification. 

 Proprietary device. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  

 Revel Environmental Manufacturing, Inc.,              
www.remfilter.com 

Literature Sources of Performance Documentation: 

 None identified 
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Description: 

The Aqua-FilterTM is a open-bed filter suspended above the 
insert of a vault.  It is attached to the vault’s sidewalls.  It 
has an internal high-flow bypass.  It appears to retain 
standing water, but lowering the outlet pipe may remedy 
this. 

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals   
Dissolved Metals N.A.  

Microbiological N.A.  

Litter N.A.  

BOD   

TDS N.A.  
  
Notes: 
• Manufacturer claims third party testing showed 

greater than 80% TSS removal, 95% removal of 
dissolved petroleum and oils, 69%BOD removal, 95% 
chromium removal, and 85% lead removal. 

• Removal efficiencies for TSS, total metals, and BOD 
based on manufacture claim and professional 
judgment. 

• Level-of-confidences for TSS, total metals, and BOD 
are low due to lack of statistically significant 
performance data. 

 

 

 

 
 

 
Source: www.aquashieldinc.com 

 

Key Design Elements: 
1. Peak Flow 
2. Offline vs. Online 
3. Water quality design flow 
4. Residence time (BMP sizing vs. Water quality flow 

rate) 
5. Type of media 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 
 
. 
 
 
 

 

 

 

Benefit            Benefit   

Cost                Cost       

Benefit            Benefit   

Cost                  Cost      

 

 

 

 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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TMFiltration – Bed  Aqua-Filter  

 
Caltrans Treatment BMP Technology Report 

• 

Issues and Concerns: 

Maintenance: 
Requirements: Inspection and replacement of media 
when clogged. 
Nuisance Control: Vector inspections may be 
required if unit holds a permanent pool of water. 

• 

Specialty Training/Equipment: Training required for 
filter bed inspection and maintenance. 

• 

 
Project Development: 

Right-of-Way Requirements: Space requirements 
depend on sizing criteria, typically smaller than 
basins. 

• 

Siting Constraints: Head requirement for gravity 
drain. 

• 

Construction: No unique requirements identified. • 
 

Advantages: 
• 

• 

• 

• 

Typically smaller than basin type BMPs. 
 
 
Constraints:  

Standing water may create mosquito habitat. 
 

 

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
AquaShield, Inc., www.aquashieldinc.com 

 
 

 
Literature Sources of Performance Demonstrations: 

 
U.S. Environmental Protection Agency, 
www.epa.gov/region1/assistance/ceitts/stormwater/ 
techs/aquafiltersys.html 
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Description: 

“The Ecology Embankment is a flow-through water 
quality treatment device developed for use where 
available right-of-way is limited and longitudinal 
gradients are less than 5%. The Ecology Embankment, 
which can be sited on both highway side slopes and 
medians, uses infiltration through a pervious, alkalinity-
generating media, called the Ecology Mix, that was 
designed to remove suspended solids and soluble metals 
from highway runoff through physical straining, ion 
exchange, carbonate precipitation, and biofiltration.” 
(WA State Department of Ecology, 2006) 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus   

Pesticides N.A.  

Total Metals   

Dissolved Metals   

Microbiological N.A.  

Litter N.A.  

BOD N.A.  

TDS N.A.  

Notes: 

• 

• 

• 

• 

• 
• 

• 

• 

Washington DOT monitored 13 storm events having TSS 
influent concentrations above 100 mg/L, with median 
removal of 96% (WDOT, 2006). 

Overall results for the Dissolved Metals constituent group 
were based upon a median removal percent of 81% for zinc 
and 41% copper from the Washington DOT study (WDOT, 
2006). 

WDOT, 2006 reported a median percent removal of total 
phosphorus of 85.7%. 

Removal efficiencies and Level-of-confidences for TSS, 
phosphorus, and total and dissolved metals based on 
WDOT, 2006 studies and results. 

Source: www.wsdot.wa.gov 

 

Key Design Elements:  

Limited right-of-way requirement 

Preferable lateral slopes less than 4:1 (less than 25%) 

Preferable longitudinal slope less than 5% 

Bed mixture and dimensions 

 

 Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 

 

 

 

 

 

• Cost for a 3 foot wide Ecology Embankment with a 
pavement width ≥ 20 and ≤ 35 feet, has an estimated cost 
of $24.2 – $42.4 per linear foot. (WA DOT, 2006) 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Filtration – Ecology Embankment 

• 

Issues and Concerns: 

Maintenance: 

Requirements: System performance is dependent upon 
distributed influent stormwater sheet flow.   

Nuisance Control: None identified. • 

Specialty Training/Equipment: Minimal roadside 
maintenance as needed. 

• 

Project Development: 

Right-of-Way Requirements: Minimal roadside requirement. • 

Siting Constraints: Not advised in longitudinal slopes 
steeper than 5%, wetlands & wetland buffers, or unstable 
slopes. 

• 

Construction: Certain soil types may require perforated pipe 
in the under-drain trench to ensure proper runoff through 
ecology bed-mix. 

• 

  Advantages: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Enhances roadside aesthetics. 

Good pollutant removal performance. 

Passive system with little to no mechanical equipment or 
energy necessary for operation. 

No vector concerns, since water treatment is accomplished 
below surface. 

Limited roadside ROW requirements. 

Constraints: 

Concentrated flow locations under a variety of flow 
conditions may reduce performance. 

Periodic Media Maintenance. 

Limited to embankments with longitudinal slopes no greater 
than 5% and stable. 

Maximum recommended traverse (side) slope of 4:1. 

Not recommended in areas near wetlands or wetland buffer 
zones unless an additional interception system is used to 
capture runoff. 

 

 

 

 

 

 

 

 

Design, Construction, and Maintenance Cost Sources:   

WA Department of Transportation (WA DOT), “Highway 
Runoff Manual, Stormwater Best Management Practices, 
RT.07 Ecology Embankment,” Washington DOT, M 31-16, 
May 2006. www.wsdot.wa.gov. 

Sources of Performance Demonstrations: 

Herrera Environmental Consultants, Inc., “Technology 
Evaluation and Engineering Report, WSDOT Ecology 
Embankments,” Prepared for Washington Department of 
Transportation (WDOT), July 2006. 

WA State Department of Ecology, “General Use Level 
Designation for Basic (TSS), Enhanced & Phosphorus 
Treatment, and Pilot Use Level Designation for Oil 
Treatment,” Washington Department of Transportation 
(WDOT), November 2006. www.wsdot.wa.gov. 
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Filtration – Bed                                                                                GAC or IX Media 
Description: 
Influent storm water could be mixed with granular 
activated carbon (GAC), ion exchange (IX) resin or both at 
the inlet of a sedimentation chamber preceding a sand 
filter. A structure can be installed at the inlet flow 
distribution system of a sedimentation chamber for mixing. 
As the storm water enters the mixing chamber tank, it 
comes in contact with GAC and IX resin. After mixing, the 
storm water flows to the sedimentation chamber. The GAC 
and IX resin is in suspension with the storm water until it 
settles with other solids in the sedimentation tank. As an 
alternative, the sedimentation chamber influent storm 
water could flow over a bag or sack filled with GAC or IX 
resin, or both, placed in sedimentation chamber inlets or 
other structures. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes: 
• Removal efficiencies of TSS, Total Nitrogen + 

Phosphorus, Total & Diss. Metals, microbio., litter, 
BOD, TDS based on Austin Sand Filter factsheet (D-
3). 

• Removal efficiencies of pesticides based on 
professional judgment. 

• Level-of-Confidences are low due to lack of 
performance data for this combined system. 

 
 
 
 

 
Key Design Elements:  
1. Media type and dosing rate 
2. Media feed and storage systems 
Ancillary Facilities 
Sedimentation chamber between mixing and filtration 
chambers. 
 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

Cost includes cost of pretreatment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   

Cost                 Cost      

Benefit             Benefit   

Cost                 Cost      

 

 

 

 Medium

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins

High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 
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• 

 
 
Issues and Concerns: 

Maintenance: 
Requirements: Maintenance of filtration chamber is 
similar to the Austin sand filter (see D-3).  Also needs 
replacement of spent GAC/IX powder and 
maintenance of the media dosing system.  The 
replacement frequency of the GAC/IX powder would 
depend on storm water flow and constituent 
concentrations.  The replacement will be easier for the 
option using a bag than for the option using powder. 
Nuisance Control: Standing water will occur when 
filter is clogged.  Other issues as listed for Austin Sad 
Filter (D-3) and Other Filtration systems factsheets. 

• 

Specialty Training/Equipment: Requires training for 
inspection and maintenance of the media dosing 
system and filtration chamber.  Other training as listed 
for Austin Sand Filter (D-3) + other filtration 
factsheets. 

• 

Project Development: 
 Right-of-Way Requirements: Likely high for this three 
chambered system.  This three chamber system will 
significantly increase space requirements for stand 
alone filtration systems like Austin Sand Filter (see D-
3). 

• 

Siting Constraints: High head requirement.  Other 
constraints as listed as listed for Austin Sand Filter 
(D-3) + other filtration factsheets. 

• 

Construction: No unique requirements identified. • 

Advantages: 
• 

• 

• 

• 
• 

• 

• 

This BMP will enhance removal of dissolved 
constituents compared to detention basins or sand 
filters. 
Other advantage as listed for Austin Sand Filters (D-3) 
and other filtration systems. 

Constraints: 
The GAC/IX powder will accumulate in the 
sedimentation chamber unless the design is such that 
the influent flows over a GAC/IX bag. 
Powder media may cause frequent clogging of filter. 
Other constraints as listed for Austin Sand Filters (D-
3) and other filtration systems. 

 
 
 
 
 
 
 
 
 

 
 
Design, Construction, Maintenance and Cost Sources:  

Mercado, Shery or Jimmy Lam.  GAC Stormwater 
Application.  Calgon Carbon Corporation, 
www.calgoncarbon.com 

Performance Demonstration Sources: 
None identified. 
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Description: 
To help remove organics from storm water, GAC can be 
added to the treatment train of existing or proposed sand 
filters.  A GAC layer could act as both a filtering media 
and adsorption layer, but would require a detention pond 
upstream of the filter to provide sufficient pretreatment.  
The GAC Sandwich Filter from Calgon Carbon 
Corporation (patent-pending) removes a pesticides and 
herbicides.  Calgon claims their product improves the 
effectiveness of slow sand filters by using a layer of GAC 
between two layers of sand.  The system retains the 
advantages of traditional slow sand filtration while 
incorporating GAC’s ability to remove organic 
compounds.  Existing slow sand filters can be used for 
retrofit applications, which eliminates the need for a major 
capital investment and substantially reduces the time 
required to install GAC facilities.   
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS N.A.   

Notes: 
• 

• 

• 

• 

• 

Nitrate and nitrite levels may actually increase due to 
nitrification. 
Removal efficiences based on combined GAC and 
filter chamber system. 
Removal efficiency of pesticides based on 
professional judgment. 
Removal efficiency of other constituents based on 
Austin Sand Filter factsheet (D-3). 
Level-of-confidences are low due to lack of 
performance data. 

 

 
 
 
 

Key Design Elements: 
1.  Adsorption media type and depth 
2.  Sand specifications and depth 
Ancillary Facilities 
Upstream sedimentation facilities required. 
Normally the GAC layer would be used in conjunction 
with a sand filter.   
 
 

Cost Effectiveness Relative to Detention Basins:  

Cost 
Effectiveness 

Level-of-
Confidence

  
Cost includes cost of pretreatment. 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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• 

Issues and Concerns: 

Maintenance: 
Requirements: Routine maintenance may include 
periodic sediment and debris removal as well as spent 
GAC disposal/regeneration. Layered media may 
complicate maintenance.   
Nuisance Control:  Standing water will occur when 
filter is clogged.   

• 

Specialty Training/Equipment: Requires training for 
GAC removal/replacement and sand 
removal/replacement. 

• 

Project Development: 
Right-of-Way Requirements: Space requirements are 
relatively high for sedimentation basin and sand filter. 

• 

Siting Constraints: Similar to full sedimentation 
Austin sand filters (about 1.2 meter minimum head 
requirement). 

• 

Construction:  No unique requirements identified. • 

Advantages: 
• 

• 

• 
• 
• 

• 

• 

The GAC layer will act as both an adsorption layer 
and a filtering media.  This option will provide 
removal of some organic constituents.  
Can be retrofitted to existing sand filters.  

Constraints:  
Frequent clogging and short bed-life.   
Bacterial growth. 
Spent GAC may be a hazardous waste. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
Mercado, Shery or Jimmy Lam.  GAC Stormwater 
Application. Calgon Carbon Corporation., 
wwwcalgoncarbon.com 

Performance Demonstration Sources: 
Wahielista M.P., et al. “Evaluation of Stormwater 
Treatment Facilities at the Lake Angel Detention 
Pond, Orange County, Florida.”  Florida State 
Department of Transportation and University of 
Central Florida, Gainesville.  June 1991. 
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Description: 
Linear Filter Trenches are similar to Delaware Sand 
Filters. These filtration beds are often located at the 
curbside edge of a paved area or parking lot and consist of 
two parallel trench-chambers: a sedimentation chamber 
and a sand media filter chamber.  The sedimentation 
chamber holds a permanent pool of waterand removes the 
coarse suspended solids, preventing premature clogging of 
the filter chamber.  The sedimentation effluent discharges 
over a weir into the filter chamber where water is filtered 
through a 12 to 18-inch sand filter, geotextile layer, and 
into an underdrain.    
Linear Filter Trenches are on-line facilities; they process 
all runoff leaving the site up to the point where the 
overflow limit is reached.   
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS N.A.  

Notes: 
• Removal efficiencies and Level-of-confidences based 

on Delaware Sand Filter (see page D-23). 
 
 
 
 
 
 
 

 
Key Design Parameters: 

1. As recommended for Delaware Sand Filters, unit 
should be designed and installed according to the 
guidelines described by Young et al. (1996).  It 
should be noted that if a linear filter trench is 
designed according to these guidelines, there is only 
storage in the unit for 5 mm of runoff (0.2 inches); 
consequently the unit acts as a flow-through device.  
The filter is sized using unit values for the 
sedimentation chamber volume and filter bed area 
per acre of tributary area treated. 

 
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
Information from Caltrans Cost Summary report CTSW-
RT-01-003.  An average of 20 field hours per year were 
spent on operation and maintenance of the Delaware sand 
filter during the Caltrans BMP retrofit pilot program. 
 
    
 

Underground
Storage
Media

Sand

Gravel

Drainpipe

Filter Fabric

Filter Fabric

Baffle

Impermeable
Plate/Barrier

Mosquito Netting

Aesthetic Trench
Cover Material

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
C C

Medium LowHigh
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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 Issues and Concerns: 
Design, Construction, Maintenance and Cost Sources:  Maintenance: 

www.epa.gov/owm/mtb/sandfltr.pdf   Requirements: Maintenance for smaller filters is 
usually best done manually.  Normal maintenance 
requirements include disposal of accumulated trash 
and replacement of the upper few inches of sand when 
the filter clogs.  

• Nuisance Control: The gravel and screens on the 
storage chamber needs maintenance to prevent 
mosquito access.      

• Specialty Training/Equipment: Training required for 
media removal. 

Project Development: 
• Right-of-Way Requirements: Lower than most 

approved BMPs. 
• Siting Constraints: Delaware sand filters should not be 

sited where runoff from bare soil or construction 
activities will be allowed to enter the filter.  Minimum 
head requirement of 1.0 meters 9based on Delaware 
design). 

• Construction: No special requirements identified. 
Advantages: 
• They are similar in performance to the Austin Sand 

Filter design with the principal advantage being 
smaller in size.  

• Waste media from the filters does not appear to be 
toxic and is likely to be environmentally safe for 
landfill disposal. 

• The filters can reduce the potential for groundwater 
contamination if they are designed with an 
impermeable basin liner. 

Constraints: 
• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

www.enviro.nfesc.navy.mil/p2library/cgi-
bin/p2h_datasheet.cfm?itemID=230 
www.webcentral.bts.gov/ntl/DOCS/RUNOFF.html 

Performance Demonstration Sources: 
Caltrans, 2004. “BMP Retrofit Pilot Program Final 
Report,” CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 
The US Department of Transportation. “Evaluation 
and Management of Highway Runoff Water Quality.” 
Young et al. 1996 contains information on the citing, 
design, and performance of Delaware sand filters.  
W. Bell, L. Stokes, L. J. Gavan, T. N. Nguyen. 1995. 
“Assessment of the Pollutant Removal Efficiencies of 
Delaware Sand Filter BMP’s. Department of 
Transportation and Environmental Services.” 
Alexandria, V.A. 140pp. 
R. R. Horner and C. R. Horner. 1995. “Design, 
Construction, and Evaluation of a Sand Filter 
Stormwater Treatment System. Part III.”  Performance 
monitoring. Report to Alaska Marine Lines, Seattle, 
WA. 
E. Shaver and R. Baldwin. 1991. “Sand Filter Design 
for Water Quality Treatment” Delaware Dept. of 
Natural Resources and Environmental Control. Dover, 
DE. 14pp.  

Sand filters have only limited pollutant removal 
capability for nutrients.   
The sedimentation chamber holds a permanent pool of 
water and has the potential to provide breeding 
opportunities for mosquitoes. 

 
 
 
 
 
 
 
 
 
 
 
 

B-128  April 2007 
 

0040810



BMP Fact Sheet    Page 1 of 2 
Filtration – Cartridge/Canisters    Granular Activated Carbon 
Description: 

Granulated Activated Carbon (GAC) adsorption is 
typically used to remove volatile organic compounds 
(VOCs) in water for potable uses. In addition to reported 
removal efficiency greater than 99% for VOCs, it is 
effective for treatment of synthetic organic chemicals. 
With GAC treatment, contaminated water passes through a 
column of GAC where organic compounds are removed by 
adsorption onto the carbon granule surface. Once the 
carbon can no longer adsorb pollutants from the water, it 
must be regenerated or replaced. Two types of designs are 
commonly employed for GAC: the pressurized contactor 
unit and the gravity-flow unit (which is similar to the 
gravity media filter).  Columns typically are pressurized.  
Though typically designed for pressurized flow, the GAC 
system can be designed to operate by gravity.   For storm 
water application, a GAC canister could be placed at the 
outlet of a detention basin, and the basin effluent would be 
allowed to flow through it by gravity. Performance of the 
GAC canister at a sedimentation pond outlet will depend 
highly on the performance of the pretreatment. The 
sedimentation pond will also provide flow equalization to 
the GAC canisters.  Some proprietary products in 
Appendix B are available with GAC. 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids pretreated  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides   

Total Metals   

Dissolved Metals N.A.  

Microbiological N.A.  

Litter pretreated  

BOD N.A.  

TDS N.A.  

Notes: 
• 
• 

Removal efficiencies based on professional judgment. 
Level-of-confidences are low due to lack of 
performance data. 

 

 

 
 

Key Design Elements: 

1. Absorption media type and depth 
2. Container and hydraulic system 

Ancillary Facilities 
Requires pretreatment such as a detention/sedimentation 
BMP. 
 

 Cost Effectiveness Relative to Detention Basins:   

 

Cost 
Effectiveness 

Level-of-
Confidence

 
 

Cost includes cost of pretreatment.

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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• 

Issues and Concerns: 

Maintenance: 

Requirements: The mechanical equipment needs to be 
maintained.  Spent GAC will have to be replaced or 
regenerated periodically. 
Nuisance Control: Standing water will occur when 
column is clogged. 

• 

Specialty Training/Equipment: Requires training for 
inspection and maintenance of GAC canister. 

• 

Project Development: 

Right-of-Way Requirements: Small footprint if the 
pretreatment (e.g. sedimentation BMP) is pre-existing.  
Total system has large space requirements. 

• 

Siting Constraints: High head requirement. • 
Construction: No unique requirements identified. • 

Advantages: 

• 
• 
• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Compact system at the detention basin outlet.  
Reduces pesticides.  
Consistent effluent quality.  
Can be retrofitted to existing detention basins with 
sufficient downstream head  

Constraints: 

Potential clogging of the GAC if pretreatment does 
not remove enough suspended solids, oil and grease. 
Spent GAC has the potential of being considered a 
hazardous material and will need to be disposed of 
properly.     
The carbon must be shipped off-site for regeneration 
or disposal by a licensed company.   One option 
would be to dispose of the spent GAC and replace it 
with new GAC. Regeneration of the GAC onsite is 
considered to be technically infeasible and cost 
prohibitive. Another is to replace regenerated GAC 
cylinders and regenerate spent cylinders at an off-site 
location, which is commonly done by small-scale 
commercial and industrial users. 
GAC may promote considerable microbial growth on 
the carbon surface.  
Disinfection prior to GAC adsorption is not viable 
since the GAC removes disinfectants.  

 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  

Evans, Max. Mailed Correspondence. Oil or Gas 
Recovery from Parking Areas. Culligan Water. 
Macpherson, John.  Phone Conversation. GAC 
Quilted Blanket Filter. The IT Group, (425) 486-5515 
ext. 232. 
McMillen, Brent.  Faxed document. Activated Carbon 
Contaminants and Costs.  CPL Carbon Link 
Corporation. 
Nitchman, Craig.  Faxed Document.  Carbon Usage 
Rate.  Calgon Carbon Corporation. 
Wilburn, Tom.  Phone Conversation.  GAC Quilted 
Blanket Filter Production.  D. R. Shannon Company,  
(800) 255-1032 
Mercado, Shery or Jimmy Lam.  GAC Stormwater 
Application.  Calgon Carbon Corporation.  
www.calgoncarbon.com 
Jaubert, Michael.  GAC Cost Estimates. Waterlink 
Barnebey Sutcliffe: Pur Air Division 
www.waterlink.com 
Mercado, Shery and Jimmy Lam. Activated Charcoal 
Cloth. Calgon Carbon Corporation. 
www.calgoncarbon.com/product/charcoalcloth.htm 

Performance Demonstration Sources: 

Wanielista, M. P., et al.  “Evaluation of the 
Stormwater Treatment Facilities at the Lake Angel 
Detention Pond, Orange County, Florida.”  Florida 
State Department of Transportation and University of 
Central Florida, Gainesville.  June 1991. 
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Description: 
The CDS Media Filtration System is composed of 
rechargeable medi-filled cartridges to remove heavy 
metals, oils, greases, and fine gradations of suspended 
sediement.  The system can accept various types of media.  
A series of media-filled cartridges and a sediment bay 
below the cartridges are used to capture and settle out 
larger particles. A  single float ensues that treatment flow 
matches inflow.  A CDS unit upfront can provide 
pretreatment. 
 
 
 
 
 
 
Constituent Removal: 

 
Notes: 
• Removal based on StormFilter (see page C-19).  

Low confidence because of lack of perforamance 
data.  

• Litter removal efficiencies based on best 
professional judgment. 

 
 
 
 
 
 
 
 
 
 

Source: www.cdstech.com.au/us/ 
 
 
Key Design Elements:  
1. Power requirements 
2. Hydraulic capacity and litter storage capacity 
 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
                                                     

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD N.A.  

TDS N.A.  

Benefit            Benefit   

Cost                Cost       
 
Benefit            Benefit   
 
Cost                  Cost      

 

Medium High Low 

 
Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
• Requirements:  Inspecting the facility, removing 

litter and sediment and all spent filter cartridges, 
repairing or replacing inoperative controls, valve or 
filter canister, and cleaning the filter cartridges and 
canister if necessary.  

• Nuisance Control:  May have standing water if 
filters do not drain completely 

• Specialty Training/Equipment: Crews must be 
trained to repair or replace any cartridge filter or 
part associated with the facility. 

 
Project Development: 
• Right- of-Way Requirements: Space requirements 

depend on sizing criteria, typically smaller than 
basins. 

• Siting Constraints: Must have sufficient hydraulic 
head. 

• Construction: No special requirements identified. 
 

Advantages: 
• Smaller footprint than for conventional 

sedimentation/gravity sand filters. 
 

Constraints: 
• Removal of fine sediment in cartridge filters is not as 

effective as in open bed media filters. 

• Proprietary design. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• CDS Technologies, Inc., www.cdstech.com.au/us/ 
 

Literature Sources of Performance Demonstrations: 
• None identified. 
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Description: 

The PURISTORM™ is a standard pre-cast concrete vault 
with a filter cartridge system.  Outlet flow is a two-stage 
system with low head loss (less than 0.2 ft) that does not 
require flow bypassing.   

 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes:  
• Manufacturer claims 95% TSS removal for sandy 

sediment. 
• Removal efficiency for TSS based on best 

professional judgment. 
• Level-of-confidence is low for TSS based on lack of 

statistically significant performance data. 
• Litter removal based on professional judgment 

 
 
 

 

 

 
  

 
 
 

 
 
 
Source: www.env21.com 
 
Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Caltrans Treatment BMP Technology Report 

Issues and Concerns: 

Maintenance: 
 Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required.  

 Nuisance Control: Standing water could promote 
vector breeding. 

 Specialty Training /Equipment: Spent filter 
cartridges are to be replaced as warranted. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint 

 Siting Constraints: Requires a curb or drop inlet.  
Can also be used in a pond or swale. 

 Construction: No unique requirements identified. 
 

Advantages: 
• Small footprint. 
 

Constraints: 
• Vector concerns 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• Environmental 21, LLC, www.env21.com 

Literature Sources of Performance Demonstrations: 
• None identified. 
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Description: 

The StormFilterTM is a combination of a small water 
quality inlet (baffle system) with a varying number of 
float-actuated canister filters.  Filter media can vary.  High 
flow bypass spills over the baffle in the first chamber.  
Pictured at right is the catch basin version of the 
StormFilter™. 

 
flow bypass spills over the baffle in the first chamber.  
Pictured at right is the catch basin version of the 
StormFilter™. 

Constituent Removal: Constituent Removal: 

Constituent Group Constituent Group Removal 
Efficiency 
Removal 

Efficiency 
Level-of-

Confidence 
Level-of-

Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   

Notes:  

Performance varies with media.  Scores are based on 
average results for the media best suited for the 
constituent.  Field data supersedes laboratory data. 

 Litter removal based on professional judgment. 
 Microbiological based on test of old model at 

Kearny Mesa. ( See page C-23) 
 ZPG media at 7.5 gpm at two locations 

82% TSS at two locations (Contech, 2004) 
No TDS removal,49% Cu, 52% Zn, 38% diss Cu, 
26% diss Zn, 49% total N (Contech, 2005) 

 ZPG media at 15 gpm: 46% TSS (NSF, 2004) 
 CSF media at 7.5 gpm and 3 storms: 87% TSS, 61% 

total Zn, 46% phosphorus (Contech, 2003)   
 Perlite media at 15 gpm: 80% TSS, 60% Cu, 73% 

Pb, 46% Zn, Inconclusive phosphorus removal 
(Contech, 2006) 

  

   
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inlet to Filter 

Chamber  

 
High 
Flow 
Bypass 

Source: www.contech-cpi.com/stormwater/products

Key Design Elements:  

1. Proprietary design 
2. High flow bypass 
3. Media type 
4. Flow Restriction (7.5 gpm or 15 gpm)  

 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

  

 

                                                     

Benefit            Benefit   
 
Cost                Cost       
 
Benefit            Benefit   
 
Cost                  Cost      

Medium High Low 

 
Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 

 Requirements: Inspecting the facility, removing litter 
and sediment and all spent filter cartridges, repairing 
or replacing inoperative controls, valve or filter 
canister, and cleaning the filter cartridges and 
canister if necessary.  

 Nuisance Control: Standing water requires vector 
monitoring. 

 Special Training/Equipment: Crews must be trained 
to repair or replace any cartridge filter or part 
associated with the facility or contract for 
maintenance. 

 

Project Development: 

 Right- of-Way Requirements: Space requirements 
depend on sizing criteria, typically smaller than 
basins. 

 Siting Constraints: Must have sufficient hydraulic 
head. 

 Construction: No unique requirements identified. 

 

Advantages: 

 Smaller footprint than for conventional 
sedimentation/gravity sand filters. 

 Noling, et al, report toxicity reduction for high levels 
of influent metals. 

 

Constraints: 

 Removal of fine sediment in cartridge filters is not 
as effective as in open bed media filters. 

 Vector concerns. 

 

 

 

 

 

 

 

 

 

Design, Construction, Maintenance and Cost Sources:  

 Contech® Stormwater Solutions, Inc., 
www.contech-cpi.com/stormwater/products 

 U.S. Environmental Protection Agency, 
www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/stormfilter.html 

Performance Demonstration Sources: 

http://www.contech-cpi.com/stormwater/case_studies/56 

 Contech Storm Water Solutions 2003.  “Heritage 
Marketplace Field Evaluation: Stormwater 
Management StormFilter with CSF Leaf Media.” 
(available by request of manufacturer) 

 Contech Storm Water Solutions 2004.  
“Performance of the Stormwater Management 
StormFilter relative to Ecology Performance Goals 
for Basin Treatment” (available by request of 
manufacturer) 

 Contech Storm Water Solutions 2005.  “heritage 
Marketplace Field Evaluation: Stormwater 
Management StormFilter with ZPG™ Media” 
(available by request of manufacturer) 

 Contech Storm Water Solutions 2006.  “Greenville 
Yards Storm water Treatment System Field 
Evaluation: Storm water Management Storm Filter 
with Perlite Media at 57 L/min/cart” (available by 
request of manufacturer) 

 Noling Calvin and Kellems Barry. “Successful 
Demonstration of the Storm water management 
StormFilter® Enhanced Filtration System for 
Toxicity Reduction of shipyard Storm water 
conducted at National Steel and Shipbuilding 
Company (NASSCO).”  Presented at: the Prevention 
of Pollution from Ships, Shipyards, Drydocks, Ports, 
and Harbors: 3rd International Symposium on 
November 5 - 7, 2003 at the University of New 
Orleans, LA 
http://www.hartcrowser.com/PDFs/Stormfilter.pdf  

 NSF International July, 2004. “Environmental 
Technology Verification Report: Storm water 
Source Area Treatment Device, the Storm water 
Management StormFilter® using ZPG Filter Media.” 
www.epa.gov/etv/pdfs/vrvs/600etv06039/600etv060
39s.pdf  
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Description: 

The StormPlex® uses a baffle and filter.  The unit can 
accept pipe flow as well as grate inlet flow.  Units may be 
installed in series. Water flow under the baffle and up 
through a media called Fablite.  High flows pass over the 
baffle through a screen. 

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Removal efficiency for litter based on best 

professional judgment. 
• Level-of-confidence for litter is medium assuming 

device has at least 2 cubic feet pollutant storage 
capacity, which is roughly adequate to capture 
annual litter from ½ acre. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Source: www.fabco-industries.com 
 
 
Key Design Elements: 
1. Media type 
2. Hydraulic capacity and pollutant storage capacity 
3. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

      Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Benefit            Benefit   
 
Cost                Cost       
 
Benefit            Benefit   
 
Cost                  Cost      

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
• Requirements: Unknown. May require confined 

space entry. 
• Nuisance Control:  Water appears to be retained 

which may require vector control. 
• Specialty Training/Equipment: No special 

requirements identified. 
 

Project Development: 
• Right of Way Requirements: Same as drop inlets.  
• Siting Constraints: Same as drop inlets. 
• Construction: No special requirements identified. 
 

Advantages: 
• The device can be installed in parallel to increase 

treatment capacity.   
• Filters can be recharged.   
• Delivered precast. 
 

Constraints: 
• Potential for blinding of bypass. 
• Bypass has a screen that may be blinded by floating 

debris. 
• Unit seems to retain standing water. 
• Proprietary device. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• Fabco Industries Inc., StormPlex®, www.fabco-

industries.com 
 

Literature Sources of Performance Documentation: 
• None identified. 
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Description: 
The VortFilter™ is media cartridge that is mounted within 
a concrete vault to treat flows between 12 and 20 gpm.  It 
has an outer cylinder housing that acts as a baffle and an 
inner cylinder screen that holds the media.  Media choices 
include; Perlite, Granular Activated Carbon (GAC), and 
Zeolite.  Untreated stormwater flows into the lower half of 
a partitioned vault.  The upper half is divided by a deck 
that holds the filter cartridges.  An increasing hydraulic 
head forces water into the media cartridge, up through a 
center dome outlet and into the upper chamber.   During 
peak flows, above 20-gpm per cartridge, water can bypass 
the filter cartridges through an overflow pipe that directs 
waste from the lower chamber to the upper chamber, by 
passing the filter, and out of the system. 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
 Manufacturer reports 80% particle removal in 

laboratory tests.  
 Some performance claims based on restricting flows 

per cartridge to 9-gpm. Test at 15-gpm achieved low 
to high removal of TSS. 

 Removal efficiencies for TSS based on best 
professional judgment. 

 Level-of-confidence for TSS is low due to lack of 
statistically significant performance data. 

 Level-of-confidence for litter is medium assuming 
device has at least 2 cubic feet pollutant storage 
capacity, which is roughly adequate to capture 
annual litter from ½ acre. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: www.contech-cpi.com 
 
Key Design Elements: 

1. Proprietary devices 
2. Media type 
3. Hydraulic capacity 
4. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
5. Restricting flow to design flows 

 
Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence

  
 
 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
 Requirements: Periodic maintenance is required to 

remove sediment that accumulates in the vaults. 
 Nuisance Control:  Permanent pool of water held in 

the sediment basin may provide breeding ground for 
mosquitoes. 

 Specialty Training /Equipment: Training in cartridge 
handling, installation and removal required.  Vactor 
equipment needed for periodic maintenance. 

Project Development: 
 Right of Way Requirements: Moderate to large 

footprint depending on system size and 
configuration. 

 Siting Constraints: Unknown. 
 Construction: Precast structure typically installed 

within three to four months after select site has been 
stabilized. 

Advantages: 
 Moderate constituent removal. 
 Potentially small footprint with limited space since 

the system is underground. 
Constraints: 

 Depending on the system size, cost of construction 
can be high. 

 Maintenance could be costly depending on system 
size. 

 Standing water may be a vector concern. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
 Contech® Stormwater Solutions, Inc., 

www.contech-cpi.com/stormwater/13 
Performance Demonstration Sources: 

 
Caltrans Treatment BMP Technology Report 

 Votechnics, Inc., “NJCAT Technology Verification,” 
September, 2005. 

 

B-140                                  April 2007 
 

0040822



BMP Fact Sheet Page 1 of 2                                        
Filtration – Catch Basin Filters  CaptureFlowTM    
Description: 

CaptureFlowTM is an alternative catch basin system with 
drain-inlet-insert style filters and a secondary filter at the 
outflow.  The flood flow bypass system claims to filter 1/8 
inch material.  

 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phophorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• No performance data encountered and no claims by 

the manufacturer.  
• Scores based on professional judgment.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: www.carsonind.com 
 
 
Key Design Elements: 
1. Proprietary devices 
2. Media type 
3. Hydraulic capacity and litter storage capacity 
4. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
• Requirements: If there is high solids loading (often 

caused by vegetation within the drainage area), 
frequent inspection and maintenance is required. 

• Nuisance Control:  Standing water seems inevitable 
at the bottom of the catch basin so vector 
monitoring may be required.   

• Specialty Training /Equipment: No special 
requirements identified. 

 
Project Development: 
• Right of Way Requirements: Same as drop inlets.  
• Siting Constraints: Same as drop inlets. 
• Construction/Installation: Confined space situations 

may be an issue.   
 

Advantages: 
• The system is easy to install.   
• The device can be installed in parallel to increase 

treatment capacity.   
• Water can pass through freely (if void of solids).  
• Some filter cartridges can be recharged.   
• Filter media can easily be site-specific.   
• Some devices are delivered precast. 
 

Constraints: 
• Potential for clogging and flooding road.  Especially 

with a bypass system that only passes system that 
only passes material smaller than 1/8 inch. 

• It may be no more efficient than drain inlet insert 
technologies, yet construction is more complicated. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Sources:  
• Carson Industries LLC, www.carsonind.com 

 

Literature Sources of Performance Documentation: 

 
Caltrans Treatment BMP Technology Report 

• None available 
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Description: 

The FirstFlush 1640FF uses ABT’s patented forming 
technology to create a highly durable concrete component. 
As effluent enters the first chamber solid debris is captured 
by a debris screen. After passing through the screen, 
effluent passes through two removable Smart Sponge® 
filter panels (Dual Filtration Packs) before exiting. The 
sloped bottom eliminates ponding, to discourage mosquito 
breeding. 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids NA  

Total Nitrogen NA  

Total Phosphorus NA  

Pesticides NA  

Total Metals NA  

Dissolved Metals NA  

Microbiological NA  

Litter   

BOD NA  

TDS NA  
Notes: 
• Removal efficiency for litter based on professional 

judgment. 
• Level-of-Confidence for litter is medium assuming 

device has at least 2.5 cu. ft. capacity, which is 
roughly adequate to capture an annual litter from ½ 
acre. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
Source: www.abtdrains.com 
 
 
Key Design Elements: 
1. Media type and depth 
2. Hydraulic capacity and pollutant storage capacity 
3. Provision for overflow or bypass to avoid flooding 

when the insert is full or clogged 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Debris screen 

Dual filtration 
packs 

Outflow up to 24” 
diameter pipe 
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Issues and Concerns: 

Maintenance: 
• Requirements:. 
• Nuisance Control: None identified 
• Specialty Training/Equipment:  

Project Development: 
• Right of Way Requirements: Installed within a storm 

water inlet. 
• Siting Constraints: Large design capacity: 

96x24x48 in. 
• Construction: a water tight installation of the 

product is important to capture low flows. 
 

Advantages: 
 Performance for litter removal may be enhanced 

compared to other filters because of a grater debris 
volume (19.2 c.f.) 

 High bypass flow area (44.6 in2 ) 

 

Constraints: 
• If located along a shoulder or median, maintenance 

activities may require traffic control 
• Proprietary device 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Sources:  
• ABT inc, www.abtdrains.com 

 

Literature Sources of Performance Documentation: 

 
Caltrans Treatment BMP Technology Report 

 None identified 
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Description: 
A disc filtration device, one of such designed by Arkal 
Filtration Systems/Zeta Technologies, is referred to as a 
Spin Klin. The Spin Klin self-backwashing disc filter was 
designed for filtration of solids from irrigation water, but 
may be applicable on pressurized pipes downstream of 
storm water sedimentation basins.  The filter consists of a 
spring-loaded spine that holds a number of stacked, 
diagonally-grooved polyproplylene discs enclosed in a 
corrosion and pressure-resistant housing.  The stacked 
discs create a filtration element with a statistically 
significant series of valleys and traps.  During filtration, 
the discs are compressed by the spring and the differential 
pressure of the water, which flows from the peripheral end 
to the core of the element. Backwashing involves release 
of the compression spring and high-pressure flow of clean 
water through nozzles at the center of the spine.  The discs 
spin free and solids are efficiently flushed out through the 
drain. Modular batteries allow for easy expansion of 
system in various space-saving configurations. 
(Source:www.arkal-filters.com) 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen            

Total Phosphorus    

Pesticides N.A.   

Total Metals   

Dissolved Metals N.A.   

Microbiological N.A.   

Litter Pretreated   

BOD N.A.   

TDS    
Notes: 
• Level of confidence is not higher because no p-

values were found in literature to warrant a high 
level of confidence (EPA, 2006) and unit tested also 
employed a pressurized sand filter so performance 
of the disk filter by itself could only be estimated. 

• Litter and debris removal must be accomplished 
prior to this unit 

• TSS and Metals removal based on professional 
judgment 

 

 
Source: www.arkal-filters.com 
 
 
Key Design Elements: 

1. Power requirements  
2. Flow rate 
3. Upstream equalization volume 

Ancillary Facilities 
Litter and debris capture required upstream. 
Backwash water storage and disposal facilities. 
 

 

Cost Effectiveness Relative to Detention Basin: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Rating Key for Constituent 
Removal Efficiency and L
of-Confidence 

evel-
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Filtration – Disc   Arkal-Filter 

Issues and Concerns: 

Maintenance: 
• Requirements: Mechanical equipment maintenance. 
• Nuisance Control:  None identified. 
• Specialty Training/Equipment: Crews would need 

to be trained to maintain equipment.  Service 
contract may be preferred. 

 
Project Development: 
• Right-of-Way Requirements: Building may be 

required to house the unit. 
• Siting Constraints: Needs power. 
• Construction: No unique requirements identified. 
 
 

Advantages: 
• Micron-precise filtration of solids. Claimed by the 

manufacturer to retain large amount of solids for 
long filtration cycles (Note: solids in irrigation 
water may differ from those of settled storm water). 

• Low maintenance self-backwashing design.  Self-
contained. 

Constraints: 
• Removes only solids-associated contaminants.   
• Limited application. 
• Requires power.   
• Designed for installation on pressurized pipes.  Not 

designed to remove larger solids so upstream litter 
and debris would be needed.  May not be suitable 
for use at side of freeway.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Sources:  
• Arkal Filtration Systems, www.arkal-filters.com 

 

Literature Sources of Performance Demonstrations: 

 

• EPA January 2006, Environmental Protection 
Agency 
http://www.epa.gov/etv/pdfs/vrvs/09_vs_arkal.pdf. 
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Filtration – Electrocoagulation  Electrocoagulation System™  
Description: 
Electrocoagulation (EC) System™ has been an effective 
technology for removal of emulsified oils, TPH, suspended 
solids and heavy metals from industrial wastewater and 
stormwater runoff that is exceptionally polluted.  EC 
technology is an alternative to the use of Alum, metal salts 
or polymers and polyelectrolyte addition(s) for breaking 
stable emulsions and suspensions.  EC technology removes 
metals, colloidal solids and particles, and soluble inorganic 
pollutants from aqueous media by introducing highly 
charged polymeric metal hydroxide species.  Neutralized  
suspended solids and oil droplets facilitate agglomeration 
or coagulation and result in precipitation of certain metals 
and salts 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus   

Pesticides N.A.   

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter Pretreated  

BOD N.A.  

TDS N.A.  

Notes:  
• Level of confidence based on proven application to 

other waste streams (See Appendix A). 
 
 
 
 
 
 
 
 
 
 

Source:  www.stormwaterinc.com 
 
Key Design Elements: 
1. Filtration Equalization 
2. Influent Water Quality ( minimum EC Required) 
Ancillary Facilities 
Sludge collection by detention basin or tank(s). 
 

Cost Effectiveness Relative to Detention Basins: 
 

Cost 
Effectiveness

Level-of-
Confidence

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
Benefit             Benefit    
 
Cost                 Cost        

MediumHigh Low
 

Rating Key for Constituent 
Removal Efficiency and L
of

evel-
-Confidence

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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Filtration – Electrocoagulation          Electrocoagulation System™ 

 

Issues and Concerns: 

Maintenance: 
• Requirements: Mechanical equipment must be 

maintained. 
• Nuisance Control:  None identified. 
• Specialty Training /Equipment: Crews will need to be 

trained to maintain and operate equipment. 
Project Development: 
• Right-of Way-Requirements: Used in construction 

with sedimentation tanks. 
• Siting Constraints: Restricted to sites with available 

nearby power and possibly a sewer connection. 
• Construction: Significant start-up and test 

requirements. 
Advantages: 
• Sludge formed by EC tends to be readily settable and 

easy to de-water, because it is composed of mainly 
metallic oxides/hydroxides.   

• Gas bubbles produced during electrolysis can carry 
the pollutant to the top of the solution where it can be 
more easily be concentrated, collected and removed. 

• Electrolytic processes in the EC cell are controlled 
electrically and with no moving parts. 

• EC techniques may be used in rural areas where 
electricity is not available, if a solar panel attachment 
to the unit provides sufficient power. 

Constraints: 
• Sacrificial electrodes are dissolved into wastewater 

streams as a result of oxidation, and need to be 
regularly replaced. 

• Use of electricity in many places may be expensive. 
• Impermeable oxide film may be formed on the 

cathode leading to loss of efficiency of EC unit.  
However, this does not occur in the Haivala unit for 
the process water is forced into turbulence and this 
oxide is never allowed to form. 

• High conductivity of the water suspension is required.  
This is compensated for in the Haibala unit. 

 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
• Kaselco by Kaspar Electroplating Corp. 

http://www.kaselco.com 
• Beagles, Abe PhD. “Electrocoagulation – Science and 

Applications.” Cal-Neva Water Quality Research 
Institute, Inc. May 2004. Accessed Jul 2006 via 
www.eco-web.com/editorial/050526.html 

• Electrocoagulation System™, Contech® Stormwater 
Solutions, Inc. Stormwater Management Inc. 
www.contech-cpi.com 

Performance Demonstration Sources: 
• Barkley, Naomi P., Farrell, Clifton, and Williams, 

Tracie. “Emerging Technology Summary: Electro-
Pure Alternating Current Electrocoagulation” 
Superfund Innovative Technology Evaluation. 
EPA/540-S-93-504 Sep 1993. 

• Carmona, Manuel, Khemis, Mohamed, Leclerc, Jean-
Pierre, and Lapicque, Francois. “A Simple model to 
Predict the Removal of Oil Suspensions from Water 
Using the Electocoagulation Technique.” Elsevier 
Ltd. Jul 2005.   
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Filtration – Pressure Filter    
Description: 
Media filters treat water primarily by physical filtration of 
undissolved pollutants as the fluid passes through granular 
media or compressed media (fuzzy filter).  Strainers can be 
added prior to the filter to remove trash and debris.  
Pressure filter systems use pressure provided by an 
external pump to force water through the filter. Solids 
collect at the top of the sand media as the storm water 
passes through the media bed. The treated effluent exits 
the bottom of the filter and is discharged to receiving 
water.  Pressure filters also require backwashing, a process 
that requires water to be forced through the media bed by 
an external pump. The backwash wastewater containing 
sediments trapped during filtration can be discharged to a 
sanitary sewer or a drying bed for disposal.  Pressure 
filtration is more common for construction site runoff, than 
for post-construction. 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   

Dissolved Metals   

Microbiological   

Litter Pretreated.  

BOD N.A.  

TDS N.A.  
Notes:  
• Litter and debris removal must be accomplished 

prior to this unit 
• No post-construction performance data identified. 
• Scores based on professional judgment considering 

slow rate filter performance for stormwater. 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
Key Design Elements: 
1. Filtration rate 
2. Media type and depth 
3. Backwash cycle 
4. Facilities for containing media and passing water 

through the filter bed 
Ancillary Facilities 
Capture volume facilities required upstream.  Backwash 
water storage and disposal facilities. 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Filtration – Pressure Filter           
Issues and Concerns: 

Maintenance: 
• Requirements: Residual handling.  Mechanical 

equipment must be maintained. 
• Nuisance Control:  None identified. 
• Specialty Training /Equipment: Crews will need to be 

trained to maintain equipment. 
 
Project Development: 
• Right-of Way-Requirements: Not Available. 
• Siting Constraints: Restricted to sites with available 

nearby power and possibly a sewer connection. 
• Construction: No unique requirements identified. 
 
Advantages: 
• The use of pressure, rather than gravity, to force water 

through a media bed allows a smaller footprint. 
Backwashing cycle cleans sediment from the filter 
media as opposed to periodically excavating a portion 
of the media as required for slow sand gravity filters. 
Pressure filter technology uses pumps, which allow 
more layout flexibility than gravity filtration. 

Constraints: 
• Connection to sewer or drying bed for backwash 

waste water is needed.  
• Connection to a potable water supply or backwash 

water tank for backwashing is needed.  
• Electric power supply for pump is required.  
• Potentially higher capital costs due to pump and 

pressure tank.  
• More maintenance is needed for a pressure filter than 

for a gravity filter because of the use of mechanical 
equipment.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• Arkal Filtration Systems, www.arkal-filters.com 
• Huber Technologies, 

www.huber.de/produktee/cfsfe.htm, [see Contiflow 
Sand Filter] 

• Infilco Degremont, Inc., www.infilcodegremont.com 
• Fuzzy Filter: High Rate Filtration System. Schreiber 

Wastewater Treatment Technologies, 
http://www.schreiberwater.com/indexframeset.html 
accessed: February 2007 

• US Filter, www.usfilter.com/water 
• Baker Filtration, www.bakerfiltration.com 
• Rain for Rent, www.rainforrent.com 

 
Literature Sources of Performance Demonstrations: 

 

•  
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Filtration – Upflow Filter  UpFlo™ Filter 
Description: 
Integrating multiple components the UpFlo™ filter is 
similar to a catch basin insert, where debris and heavy 
sediment settles into a screened sump compartment before 
stormwater passes through a series of filtration media two 
times.  Upflow filtration works by forcing water up 
through filtration media of mixed sand/organic material.  
Intermediate solids are captured by sedimentation and 
settle within the sump.  Filtration media reduce dissolved 
pollutants by sorption and ion-exchange.  While frequent 
clogging of the filters and regular maintenance are 
drawbacks to the upflow filter, the filter design is effective 
in reducing pollutants associated with particulate matter.  
Upflow filters can be designed for specific site needs with 
minimal site reconstruction. 
 
 
  

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus   

Pesticides N.A.  

Total Metals   
Dissolved Metals N.A.  

Microbiological   

Litter   

BOD N.A.  

TDS N.A.  
Notes:  

 TSS removal of fine particles (<120-μm) ranged from 
61% to 74%. 

 Coliform and TSS removal based on 
Khambhammettu, et. al. (2006a). 

 Litter removal based on professional judgment. 

 Metals and phosphorus removal based on 
manufactures technical bulletin. 

 
 
 

 
 
 
Source: www.hydro-international.biz/us 
 

Key Design Elements: 

1. Flow Rate 

2. Litter Storage Capacity 
 
Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Filtration – Upflow Filter  UpFlo™ Filter 

 

 
 
 

Issues and Concerns: 

Maintenance: 

 Requirements: Initially the sire should be monitored 
frequently in order to determine the required cleaning 
frequency. 

 Nuisance Control:  Standing water may require vector 
monitoring. 

 Specialty Training /Equipment: Crews will need to be 
trained to maintain equipment. 

Project Development: 

 Right-of Way-Requirements: Space requirements 
depend on sizing criteria, typically smaller than 
basins.. 

 Siting Constraints: Must have sufficient hydraulic 
head. 

 Construction: No unique requirements identified. 

Advantages: 

 The use of pressure, rather than gravity, to force water 
through a media bed allows a smaller footprint. 
Backwashing cycle cleans sediment from the filter 
media as opposed to periodically excavating a portion 
of the media as required for slow sand gravity filters. 
Pressure filter technology uses pumps, which allow 
more layout flexibility than gravity filtration. 

Constraints: 

 Connection to sewer or drying bed for backwash 
waste water is needed.  

 Connection to a potable water supply or backwash 
water tank for backwashing is needed.  

 Electric power supply for pump is required.  

 Potentially higher capital costs due to pump and 
pressure tank.  

 More maintenance is needed for a pressure filter than 
for a gravity filter because of the use of mechanical 
equipment.  

 
 
 
 
 
 
 

 
 
 
 

Design, Construction, Maintenance and Cost Sources:  

 Hydro International, www.hydro-
international.biz/us/stormwater_us/upflo.php 

Literature Sources of Performance Demonstrations: 

 Clark, Shirley E. PhD., P.E., Johnson, Pauline, PhD., 
Pitt, Robert, PhD., Pratap, Mukesh, M.S.C.E., 
M.E.P.C. “Filtration for Metals Removal from 
Stormwater.” Penn State Schoole of Science, 
Engineering and Technology. Aug 2005 10th Int’l 
Conf. of Urban Drainage.  

 Khambhammettu, Uday, Pitt, Robert, Andoh, Robert, 
and Clark, Shirley. “Performance of Upflow Filtration 
for Treatment Stormwater.” World Environmental & 
Resources Congress, ASCE/EWRI. May 2006 

 Khambhammettu, Uday, Pitt, Robert, Andoh, Robert, 
Woelkers, Dave. “Full Scale Evaluation of The 
Upflow™ Filter – A Catchbasin Insert for the 
Treatment of Stormwater at Critical Source Areas.” 
WEFTEC 2006. 

 Additional technical bulletins available from 
manufacturer on metals and phosphorus removal.  
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Filtration –Wells   SAGES™ 
Description: 
SAGES™ uses a technology considered a Class V 
injection well defined under the US EPA pub 816-F-3-001, 
4606M.  SAGES™ Cartridge Filters is used in tangent 
with pre-existing catch basins to collect filter and finally 
inject stormwater into the vadose zone.  Filtered water then 
recharges the aquifer(s) or can be otherwise diverted for 
other uses.   
 
 
  
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   

Notes:  
 Regulations and potential for contamination of the 
vadose zone is cause for concern. 

 Regular maintenance is necessary for the overall 
performance and effectiveness of the stormwater 
filtration. 

 No performance information was available.  Removal 
based on performance claims of the manufacturer and 
the assumption that water is successfully diverted 
from surface discharge. 

 Low confidence is based on the concern that water 
quality design flow rates may not be successfully 
infiltrated. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key Design Elements: 

1. 100% of all NPDES priority pollutants can be 
removed. 

2. Groundwater recharge 
 
Ancillary Facilities 
Potential for contamination of groundwater 
 
Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Crushed 
Gravel 

 
Pea 

Gravel 
 

Sand 
 

Activated 
Carbon 

 
Slots to 

Discharge 

Stormwater Collection
and Tranfer to SAGES™

Overburden

Vadose Zone

Aquifer

Drawdown
from Use

Monitoring
Wells

Filtered Water
Ready for Use

 

Existing
Catchbasin

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Filtration – Wells  SAGES™ 
 
 
 
 
 
 
Issues and Concerns: 

Maintenance: 
 Requirements: Initially the sire should be monitored 
frequently in order to determine the required cleaning 
frequency. 

 Nuisance Control:  None Identified.   
 Specialty Training /Equipment: Crews will need to be 
trained to maintain equipment. 

Project Development: 
 Right-of Way-Requirements: Space requirements 
would depend on sizing criteria. 

 Siting Constraints: Must have sufficient hydraulic 
head and suitable underlying soils. 

 ConstructionA retrofit of existing catch basins is 
required.   

Advantages: 
 Water can be supplied to the region that would 
otherwise be lost. 

 Overburdened aquifers can be replenished. 
 Addresses flooding issues by reducing peak-flow 
runoff. 

 Eliminates most surface water discharges 
Constraints: 

 Electric power supply for pump is required.  
 More maintenance and training required for different 
components. 

 Risk of vadose zone contamination from contaminant 
spills. 

 Federal requirements, permits, and regulations may 
make this technology impractical.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Design, Construction, Maintenance and Cost Sources:  

 Egmond Associates Ltd., Minneapolis, MN.  
www.egmondassociates.com/index.html  

 U.S. EPA, Office of Water. 4602 “Class V Injection 
Wells Regulatory Amendments.” EPA 813-F-95-003. 
Aug 1995. www.epa.gov  

 Koustas, Richard N., VanEgmond, John, “Stormwater 
Infiltration Device,” EPA Risk Management Research 
Laboratory, Proceedings of the World Water and 
Environmental Resources Congress. May 20-24, 2001. 
ISBN: 0-7844-0569-7.  

Performance Demonstration Sources: 

 

 None identified.  
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Caltrans Treatment BMP Technology Report B-155 

Description: 
The Aqua-SwirlTM uses an inlet pipe that introduces water 
tangentially to the cylindrical unit.  A baffle is used at the 
outlet pipe to discourage short circuiting. 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
 
• TSS removal based on NJCAT (2005) report of 

laboratory results using Sil-Co-Sil 106. 
• Litter removal based on professional judgment 

and assuming that neutrally buoyant litter could 
escape. 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: www.aquashieldinc.com 
 
 
Key Design Elements:  
1. Detention time 
2. Bypass of scouring flows 
3. Storage capacity 
 

 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Rating Key for Constituent 
Removal Efficiency and L
of-Confidence 

evel-
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Hydrodynamic Separator  Aqua-SwirlTM   
Issues and Concerns: 

Maintenance: 

 

• Requirements: Initially the site should be monitored 
frequently in order to determine the required 
cleaning frequency.  
Nuisance Control: Standing water requires vector 
monitoring. 

• 

• Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

Right-of-Way Requirements: Relatively small 
footprint 

• 

Siting Constraints: Check for underground utility 
conflicts. 

• 

• Construction: No unique requirements identified. 
 

Advantages: 
• 

• 
• 

• 
• 

• 

Small footprint, all underground, and no additional 
ROW or easement required, low head requirement. 

 
Constraints: 

Scour may limit effectiveness. 
Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Sources:  
AquaShield, www.aquashieldinc.com 
U.S. Environmental protection Agency, 
www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/aquaswirl.html 

 
Literature Sources of Performance Demonstrations: 

 
NJCAT Technology Verification. 2005.  Aqua-
SwirlTM Concentrator and Aqua-FilterTM 
Stormwater Treatment Systems.  September 2005.    
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Hydrodynamic Separator  Downstream DefenderTM  

 

Description: 
Downstream DefenderTM uses a system of deflector plates 
and cones to encourage sedimentation and discourage 
resuspension. 
 
 
 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   
Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Clausen et. al. (2002) report 45% TSS removal, 

28% phosphorous removal, 16% TKN removal 
and an export of metals; however, no results 
where statistically significant 

 

 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: www.hil-tech.com 
 
Key Design Elements:  
1. Detention time 
2. Bypass of scouring flows 
3. Storage capacity 
 

 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Rating Key for Constituent 
Removal Efficiency and L
of-Confidence 

evel-
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Hydrodynamic Separator  Downstream DefenderTM   

Issues and Concerns: 

Maintenance: 

 

• Requirements: Initially the site should be monitored 
frequently in order to determine the required 
cleaning frequency.  
Nuisance Control: Standing water requires vector 
monitoring. 

• 

• Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

Right-of-Way Requirements: Relatively small 
footprint 

• 

Siting Constraints: Similar to drop inlets. • 
Construction: No unique requirements identified. • 

Advantages: 
• 

• 
• 

• 
• 

• 

Small footprint, all underground, and no additional 
ROW or easement required, low head requirement. 

 
Constraints: 

Scour may limit effectiveness. 
Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  

HIL Technology, Inc., www.hil-tech.com 
U.S. Environmental Protection Agency, 
www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/downstreamdefender.html 

 
Literature Sources of Performance Demonstrations: 

Clausen, J., Belanger, P., Board, S., Dietz, M., Phillips, 
R., Sonstrom, R.  2002.  Stormwater Treatment Devices 
Section 319 Project, Final Report, April 15, 2002.  
submitted to Connecticut Department of 
Environmental Protection. p.27. 
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Hydrodynamic Separator  Dual-VortexTM   

 

Description: 
The Dual-VortexTM uses a system of pipe to direct flow to 
two tubes that are designed to enhance sedimentation.  
Flood flow bypass is accomplished through a riser attached 
to the top of the inlet pipe. 
 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• No performance information identified. 
• Removal efficiencies based on professional 

judgment. 
 
 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
   
            
          
 
 
 

 
 
 
 
 
 
 
Source: www.kristar.com 

 
Key Design Elements:  
1. Detention time 
2. Bypass of scouring flows 
3. Storage capacity 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 
 
 Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Rating Key for Constituent 
Removal Efficiency and L
of-Confidence 

evel-
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Hydrodynamic Separator  Dual-VortexTM   

Issues and Concerns: 

Maintenance: 

 

• Requirements: Initially the site should be monitored 
frequently in order to determine the required 
cleaning frequency.  
Nuisance Control: Standing water requires vector 
monitoring. 

• 

• Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

Right-of-Way Requirements: Relatively small 
footprint 

• 

Siting Constraints: Similar to drop inlets. • 
• Construction: No unique requirements identified. 
 

Advantages: 
• 

• 
• 

• 

• 

Small footprint, all underground, and no additional 
ROW or easement required, low head requirement. 

 
Constraints: 

Scour may limit effectiveness. 
Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Sources:  
KriStar Enterprises, Inc., www.kristar.com 

 
Literature Sources of Performance Demonstrations: 

None identified 
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Hydrodynamic Separator  EcoStorm®  

Description: 
EcoStorm® has an outer cylinder where flow is introduced 
tangentially.  Water enters an interior cylinder by a vertical 
slot.  Low flows leave the inner cylinder via the bottom of 
a “T” pipe.  High flow discharges over the top of the “T” 
section. 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals   
Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

• Manufacturer reports > 80% TSS removal.  Full 
report is being requested for review.   

• Confidence is low because study data not yet 
reviewed.  

• Litter removal based on professional judgment 
 

 

 

 

 
 
  

 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
Source: www.royalenterprises.net 

 
Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins

Rating Key for Constituent 
Removal Efficiency and L
of-Confidence 

evel-
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Hydrodynamic Separator  EcoStorm® 

Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required 
cleaning frequency.  

 Nuisance Control: Standing water requires vector 
monitoring. 

 Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint 

 Siting Constraints: Similar to drop inlets. 
 Construction: No unique requirements identified. 

 
Advantages: 
• Small footprint. 
 

Constraints: 
• Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  
• Royal Environmental Systems, Inc., 

www.royalenterprises.net 
 

Literature Sources of Performance Demonstrations: 

 

• www.ecotechnic.at  

 

Caltrans Treatment BMP Technology Report 
B-162                                           April 2007 

0040844



BMP Fact Sheet Page 1 of 2 
Hydrodynamic Separator  EcoStorm Plus® 

Description: 
EcoStorm Plus® is a cylinder that introduces storm water 
flows tangentially creating a vortex within the chamber.  
Gravity separation cause heavy sediments to collect at the 
bottom, while other pollutants are trapped as they are 
forced through a filtration system at the top.  A high flow 
bypass and maintenance access is located in the center of 
the chamber. 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals   
Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

• Manufacturer reports removal of TSS ( >95%), zinc 
( >80%), lead ( >95%), copper ( >90%), 
hydrocarbons ( >98%) from field tests.  Full report 
is being requested for review.   

• Confidence is low because study data not yet 
reviewed.  

• Litter removal based on professional judgment 

 

 

 
 
  

 
 
 
 

 
 
 
 
 
 
 
 
 
Source: www.royalenterprises.net 
 
Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Bypass 

Outlet 
Inlet 

Hydro-cyclonic 
Separator 

Sediment 
Storage 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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Hydrodynamic Separator  EcoStorm Plus® 

Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required 
cleaning frequency.  

 Nuisance Control: Standing water requires vector 
monitoring. 

 Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint 

 Siting Constraints: Similar to drop inlets. 
 Construction: No unique requirements identified. 

 
Advantages: 
• Small footprint. 
 

Constraints: 
• Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  
• Royal Environmental Systems, Inc., 

www.royalenterprises.net 
 

Literature Sources of Performance Demonstrations: 

 

• Ecotechnic GmnH & Co KG, “EcoStorm Plus® 
Stormwater Treatment Process,” 
www.ecotechnic.at, (January 2006) 
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Hydrodynamic Separator  Hydrofilter   

Description: 

The Hydrofilter is a hybrid filtration and separation water 
quality structure.  Water moves through a series of 
chambers in which solids and oils/floatables and trash are 
removed prior to filtration. High flows are treated in a 
separate flow path to remove larger debris, floatables and 
trash. This allows the Hydrofilter to treat higher flows but 
also minimize scour and resuspension of previously 
captured fines. 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids      

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

• No performance data or performance claims  
• TSS removal based on professional judgment 

given the sedimentation and filtration processes  
• Litter removal based on professional judgment 

and on the assumed ability for escape of neutrally 
buoyant litter. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
Source: www.hydroworks.com 
 
 
Key Design Elements: 
1. Proprietary devices 
2. Installed underground 
3. Separate low flow path to minimizes scour potential at 

high flows 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Hydrodynamic Separator  Hydrofilter 

Issues and Concerns: 

Maintenance: 
• Requirements: Initially the site should be monitored 

frequently in order to determine the required cleaning 
frequency.  

• Nuisance Control: Standing water requires vector 
monitoring. 

• Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 
• Right-of-Way Requirements: Relatively small 

footprint 
• Siting Constraints: Similar to drop inlets. 
• Construction: No unique requirements identified. 

 
Advantages: 
• Small footprint, all underground, and no additional 

ROW or easement required, low head requirement. 
 

Constraints: 
• Scour may limit effectiveness. 
• Vector concerns. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Sources:  
• Hydrworks LLC, www.Hydroworks.com 

 

Literature Sources of Performance Documentation: 

 
Caltrans Treatment BMP Technology Report 

• none identified 
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Hydrodynamic Separator   Hydroguard   

Description: 

The Hydroguard is a hybrid filtration and separation water 
quality structure.  Water moves through a series of 
chambers in which solids and oils/floatables and trash are 
removed prior to filtration. High flows are treated in a 
separate flow path to remove larger debris, floatables and 
trash. This allows the Hydroguard to treat higher flows but 
also minimize scour and resuspension of previously 
captured fines. 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids  N.A.    

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

• No performance data or performance claims  
• Litter removal based on best professional 

judgment and on the assumed ability for escape of 
neutrally buoyant litter. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 
Source: www.hydroworks.com 
 
Key Design Elements: 
1. Proprietary devices 
2. Installed underground 
3. Separate low flow path to minimize scour potential at 

high flows 
 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-
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Hydrodynamic Separator   Hydroguard 

Issues and Concerns: 

Maintenance: 
• Requirements: Initially the site should be monitored 

frequently in order to determine the required cleaning 
frequency.  

• Nuisance Control: Standing water requires vector 
monitoring. 

• Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 
• Right-of-Way Requirements: Relatively small 

footprint 
• Siting Constraints: Similar to drop inlets. 
• Construction: No unique requirements identified. 

 
Advantages: 
• Small footprint, all underground, and no additional 

ROW or easement required, low head requirement. 
 

Constraints: 
• Scour may limit effectiveness. 
• Vector concerns. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  
• Hydroworks LLC, www.Hydroworks.com 

 

Literature Sources of Performance Documentation: 

 
Caltrans Treatment BMP Technology Report 

• none identified 
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Hydrodynamic Separator  Stormceptor®  

 
Caltrans Treatment BMP Technology Report B-169 

Description: 
The Stormceptor® introduces flow into a tube that is 
designed to settle material into an area protected from high 
flows.  Water circulates back up through the clean-out 
access port. 
 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.   

Total Metals   
Dissolved Metals N.A.   

Microbiological N.A.   

Litter   

BOD N.A.   

TDS N.A.   
Notes: 

 
• Clausen et.al. only reports statistically significant 

removal for TSS; but average influent 
concentrations were above  (315 mg/L). 

• Litter removal based on ability of litter to escape 
if neutrally buoyant. 

 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: www.rinkermaterials.com/stormceptor 

 
Key Design Elements:  
1. Detention time 
2. Bypass of scouring flows 
3. Storage capacity 
 

Cost Effectivness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Rating Key for Constituent 
Removal Efficiency and L
of-Confidence 

evel-
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Hydrodynamic Separator  Stormceptor®   

Issues and Concerns: 

Maintenance: 

 

• Requirements: Initially the site should be monitored 
frequently in order to determine the required 
cleaning frequency.  
Nuisance Control: Standing water requires vector 
monitoring. 

• 

• Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

Right-of-Way Requirements: Relatively small 
footprint 

• 

Siting Constraints: Similar to drop inlets. • 
• Construction: No unique requirements identified. 
 

Advantages: 
• 

• 
• 

• 

• 

Small footprint, all underground, and no additional 
ROW or easement required, low head requirement. 

 
Constraints: 

Scour may limit effectiveness. 
Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Sources:  
Stormceptor, Inc., 
www.rinkermaterials.com/stormceptor/ 
U.S. Environmental Protection Agency, 
www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/stormceptor.html 

 
Literature Sources of Performance Demonstrations: 
• Clausen, J., Belanger, P., Board, S., Dietz, M., 

Phillips, R., Sonstrom, R.  2002.  Stormwater 
Treatment Devices Section 319 Project, Final Report, 
April 15, 2002.  submitted to Connecticut 
Department of Environmental Protection. P.29. 
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®Hydrodynamic Separator  Storm Trooper   

 
Caltrans Treatment BMP Technology Report 

Description: 
The Storm Trooper® is an off-line separator. A flow 
diversion carries lower flows to the separator. Water flows 
through coalescing plates and exits the separator. 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
• 

• 

• 

• 

SWRI, 2002 confirmed reports of 85% to 97% TSS 
removal for range of particle diameter sized 44 to 
840 micron, with influent concentration of 590 mg/L 
(much higher that typical highway runoff 
concentrations). 

• Removal efficiency for TSS based on SWRI, 2002 
letter referencing performance data. 
Level of confidence is medium because TSS 
concentration were higher than typical Caltrans 
runoff. 
Removal efficiency for litter based on professional 
judgment. 
Level-of-confidence for litter is low due to lack of 
performance data. 
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®Hydrodynamic Separator  Storm Trooper    

 

• 

Issues and Concerns: 

Maintenance: 
Requirements: Initially the site should be monitored 
frequently in order to determine the required 
cleaning frequency.  
Nuisance Control: Standing water requires vector 
monitoring. 

• 

Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

• 

 
Project Development: 

Right-of-Way Requirements: Relatively small 
footprint 

• 

Siting Constraints: Similar to drop inlets. • 
Construction: No unique requirements identified. • 

 
Advantages: 
• 

• 
• 

• 

• 

• 

Small footprint, all underground, and no additional 
ROW or easement required, low head requirement. 

 
Constraints: 

Scour may limit effectiveness. 
Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Sources:  
Park Environmental Equipment Company, Ltd., 
www.storm-trooper.com 
U.S. Environmental Protection Agency, 
www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/Storm Trooper.html 

 
Literature Sources of Performance Demonstrations: 

www.storm-trooper.com (Study reviewed by 
Southwest Research Institute). 
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Hydrodynamic Separator  Terre-KleenTM 

Description: Terre-Kleen™ is an in-line treatment device.  
Terre-Kleen™ can be installed underground.  Stormwater 
flows into the concrete vault where sediment contacts 
inclined plates and settles along the bottom of the concrete 
vault.   

 

 

 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

 
• Penn State, 2006 reported 47% TSS removal. 
• Level-of-confidence for TSS is medium based on 

Penn State, 2006 study and lack of Caltrans 
statistically significant performance data. 

• Litter removal efficiencies based on professional 
judgment. 

 
 
 
 
 
 
 
 
  

 
Source: www.terrehill.com/terrekleen.asp 
 
Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Hydrodynamic Separator  Terre-KleenTM 

Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required 
cleaning frequency.  

 Nuisance Control: Standing water requires vector 
monitoring. 

 Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint 

 Siting Constraints: Check for underground utility 
conflicts. 

 Construction: Stormwater runoff evaluation needed 
for proper sizing of storage vault. 

 
Advantages: 
• Small footprint. 
 

Constraints: 
• Vector concerns 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Sources:  

 Terre Hill Concrete Products, 
www.terrehill.com/terrekleen.asp 

Literature Sources of Performance Demonstrations: 

 

• Penn State Harrisburg, “Stormwater Source Area 
Treatment Device, The Terre Hill Concrete 
Products Terre-Kleen™ 09,” EPA/600/R-06/136, 
Prepared by Penn State Harrisburg, Middletown, PA 
September 2006. 
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Hydrodynamic Separator  UnistormTM    

Description: 
The UnistormTM is a dual in-line tank system with no 
internal by-pass.  Surface water enters the first of two 
cylindrical tanks trapping floatables in a filtration media 
while heavy sediment settles on the bottom.  Fine to 
medium sediment then passes through a baffle wall that 
controls flow entering the second tank before leaving the 
system. 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

 
• Litter removal efficiency based on best professional 

judgment. 
 
 

 

 

 

 

 

 
  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: www.env21.com 
 
Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Hydrodynamic Separator  UnistormTM 

Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required 
cleaning frequency.  

 Nuisance Control: Standing water requires vector 
monitoring. 

 Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint 

 Siting Constraints: Similar to drop inlets. 
 Construction: No unique requirements identified. 

 
Advantages: 
• Small footprint. 
 

Constraints: 
• Vector concerns 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  
• Environmental 21, LLC, www.env21.com 
• U.S. Environmental Protection Agency, 

www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/v2b1.html 

 

Literature Sources of Performance Demonstrations: 

 

• None identified. 
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Hydrodynamic Separator  V2B1TM 

Description: 
The V2B1TM is a dual tank in-line system.  Surface water 
enters the first of two cylindrical tanks by means of a 
tangential inlet pipe.  Heavy sediment is collected in the 
sediment sump of the first chamber as water is decanted 
off the top by an upturned pipe.  The second “floatables” 
chamber restrains lighter floating oil and organic debris 
through the use of a baffle wall before surface water is 
directed out of the system.  During high flow events an 
optional second pipe, located higher in the first chamber, 
allows water to internally bypass the system. 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

 
• Letter removal efficiency based on best professional 

judgment. 

 

 

 

 
  

 
 
 
 
 
 
 

 
 

Source: www.env21.com 
 
Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Rating Key for Constituent 
Removal Efficiency and L
of-Confidence 

evel-
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Hydrodynamic Separator  V2B1TM 

Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required 
cleaning frequency.  

 Nuisance Control: Standing water requires vector 
monitoring. 

 Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint 

 Siting Constraints: Similar to drop inlets. 
 Construction: No unique requirements identified. 

 
Advantages: 
• Small footprint. 
 

Constraints: 
• Vector concerns 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• Environmental 21, LLC, www.env21.com 
• U.S. Environmental Protection Agency, 

www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/v2b1.html 

 

Literature Sources of Performance Demonstrations: 

 

• None identified. 
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Caltrans Treatment BMP Technology Report B-179 

Description: 
Vortechs® is similar to other water quality inlets that 
utilize hydrodynamic separation to remove sediment.  
The tangential inlet creates a vortex within a grit chamber 
that directs sediment toward the center of the water 
column where it will eventually settle at the bottom of the 
grit chamber.  A series of baffle walls control the water 
level through the system during dry weather and peak 
flows, holding back floating contaminates and debris 
caught in previous storms. 
 
 
 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
 Field test are based on TSS influent concentrations 3 
to 8 times higher than typical highway concentrations 
(around 100mg/L) so removal efficiencies were 
estimated. (Board, 2001) 

 Sand and salt applied (13.6 tones) between Dec.-Apr. 
Monitored Jan-Apr. Particle Size Distribution higher 
than average. (Board, 2001). 

 Removal efficiency based on above-referenced 
studies. 

 Litter removal based on ability of litter to escape if 
neutrally bouyant. 

 

 
 
Source: www.contech-cpi.com 
 

Key Design Elements:  
1. Detention time 
2. Bypass of scouring flows 
3. Storage capacity 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Rating Key for Constituent 
Removal Efficiency and L
of-Confidence 

evel-

April 2007 
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Hydrodynamic Separator  Vortechs®  

Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 
frequently in order to determine the required cleaning 
frequency.  

 Nuisance Control: Standing water requires vector 
monitoring. 

 Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

Project Development: 
 Right-of-Way Requirements: Relatively small footprint 
 Siting Constraints: Similar to drop inlets. 
 Construction: No unique requirements identified. 

Advantages: 
 Small footprint, all underground, and no additional 
ROW or easement required, low head requirement. 

Constraints: 
 Scour may limit effectiveness. 
 Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
 Contech® Stormwater Solutions Inc., www. contech-
cpi.com 

Performance Demonstration Sources: 
 Board, Susan Mary, “Vortechnics Treatment Of 
Parking Lot Runoff,” Master’s Thesis University of 
Connecticut, 2001. 

 U.S. Environmental Protection Agency, 
www.epa.gov/region1/assistance/ceitts/stormwater/tec
hs/vortechs.html 

 Greenway, A. Roger, “Stormwater Treatment 
Demonstration Project Oil Water/Grit Separation 
followed by a Sand Filter,” RTP Environmental 
Associates, Inc., 2000. 

 CT Dept. Natural Resources Management & 
Engineering, Clausen, John C. et. al., “Stormwater 
Treatment Devices Section 319 Project #99-07,” 

 West, Tracy A., James W. Sutherland, Jay A. 
Bloomfield, Donald W. Lake Jr., “A Study of the 
Effectiveness of a VortechsTM Stormwater Treatment 
System for Removal of Total Suspended Solids and 
Other Pollutants in the Marine Village Watershed, 
Village of Lake George, New York,” New York State 
Department of Environmental Conservation, January 
2001. 
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TMHydrodynamic Separator  VortSentry   

 
Caltrans Treatment BMP Technology Report B-181 

Description: 
The VortSentryTM uses vanes to direct the incoming flow 
downward.  The water then flows under a baffle before 
discharging the unit.  Flood flows are passed internally by 
overtopping a flow partition on the inlet. 
 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
• 

• 

Manufacturer claims 80% sediment removal based on 
laboratory evaluation of particles of d50 = 240um (F-55 
commercial sand). 
Litter removal efficiency based on professional judgment 

 
 
 
 
 
 
 
 
 

Source: www. contech-cpi.com 
 
Key Design Elements:  
1. Detention time 
2. Bypass of scouring flows 
3. Storage capacity 
4. Mazimum treatment flows are HS48: 1.2-cfs; HS72: 

3.7-cfs; HS96: 8.1-cfs. 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
Benefit             Benefit    
 
Cost                 Cost        

Medium LowHigh
 

Rating Key for Constituent 
Removal Efficiency and L
of

evel-
-Confidence

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins

April 2007 
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TMHydrodynamic Separator  VortSentry  

 
Caltrans Treatment BMP Technology Report 

• 

Issues and Concerns: 

Maintenance: 
Requirements: Initially the site should be monitored 
frequently in order to determine the required cleaning 
frequency.  
Nuisance Control: Standing water requires vector 
monitoring. 

• 

Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

• 

Project Development: 
Right-of-Way Requirements: Relatively small footprint • 
Siting Constraints: Similar to drop inlets. • 
Construction: No unique requirements identified. • 

Advantages: 
• 

• 
• 

• 

• 

Small footprint, all underground, and no additional ROW or 
easement required, low head requirement. 

Constraints: 
Scour may limit effectiveness. 
Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
Contech® Stormwater Solutions Inc., www. contech-
cpi.com 

Performance Demonstration Sources: 
None identified. 
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Infiltration – Below Grade  Cultec 

Description: 
The Cultec ContactorTM and RechargerTM plastic leaching 
systems are examples of subsurface storm water 
management.  Sometimes they replace conventional pipe 
systems and retention ponds.  Cultec chambers provide an 
open bottom interface.  The storm water is leached into the 
surrounding backfill or directly absorbed into the soil.  
High flow bypasses can be incorparated for overflow 
conditions.  Chambers can be placed in either trench or bed 
configurations by utilizing the patented interlocking rib 
connection. 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Nutrients   

Pesticides   
Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters. 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 

Source: www.cultec.com 
 
Key Design Elements:  

• Distance to groundwater 
• Permeability of soils 
• Class V injection well determination 
• Minimum cover 
• Overhead load bearing capacity 

 

 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins

Caltrans Treatment BMP Technology Report 
April 2007                                                                                                                                                                                                                                B-183 

0040865



BMP Fact Sheet                 Page 2 of 2                                                             
Infiltration – Below Grade  Cultec 
Issues and Concerns: 

Maintenance: 

 

• Requirements: Sediment removal. Rehabilitation is 
required when system clogs. 
Nuisance Control: None identified, if water 
infiltrates within 72 hours. 

• 

• Specialty Training /Equipment: Likely vactor 
equipment with the ability to clean horizontal lines.  
Equipment and training needed for confined space 
entry. 

 
Project Development: 

 Right-of-Way Requirements: Large area 
requirements, but area above grade can be used if 
constructed properly. 

• 

Siting Constraints: Permeable soils, adequate 
separation to groundwater 

• 

• Construction: Unexpected soil characteristics or 
water table location may scrape the project.  Must 
avoid clogging the filter by compaction from 
vehicles or by fines introduced during or after 
construction. Bypass water until drainage is 
stabilized. 

 
Advantages: 
• 

• 

• 

• 
• 
• 
• 

• 

• 

• 
• 

• 
• 

• 

• 

• 

These BMPs prevent the design surface runoff from 
reaching receiving water (i.e., they are “no surface 
discharge BMPs”). 
Total drainage interface averages more than 60% 
higher than conventional PVC pipe and stone 
system of comparable size. 
Infiltration addresses all pollutants. 

 

Constraints: 
Vulnerable to clogging. 
Must be placed on permeable soil. 
Must avoid high groundwater. 
Must avoid areas prone to spills of groundwater 
contaminants. 
Must address EPA class V injection well 
regulations. 
Higher construction costs per capture volume than 
basins. 
Maintenance of underground systems is difficult. 
Water percolation may disrupt roadway foundation 
or fill slope stability. 

 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources: 
Cultec, Inc., www.cultec.com 
U.S. Environmental Protection Agency, “When Are 
Storm Water Discharges regulated As Class V Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_storm
water.pdf   
ASCE/WEF, 1998, Urban Runoff Quality 
Management, ASCE No. 87., WEF No. 23  1998. 
Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci 
Kammer, Frank Graziano, Fred Bank, 1996, “Evaluation 
and Management of Highway Runoff Water Quality,” 
Federal Highway Administration, June 1996 

 
 
Literature Sources of Performance Demonstrations: 

None identified 
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Infiltration – Below Grade                     Eljen In-Drain™ System 

Caltrans Treatment BMP Technology Report 
April 2007  B-185 

Description: 

The Eljen In-Drain™ filtration system is designed to treat 
stormwater along roadside drainage areas using a patented 
prefabricated arrangement of pipes, geo-textile fabrics, and 
treated media.  Perforated pipe distributes storm flows into 
a primary treatment zone where sediment and oil are 
collected with the aid of a Bio-Matt™ fabric.  Partially 
treated flows pass through a secondary treatment zone 
made up of sand (approx. 6-in.) as stormwater is 
discharged into native soil and groundwater. 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   

Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters. 

 
 
 
 
 

 
 
 

 
 
 Source: www.eljen.com 
 
Key Design Elements: 

1. Proprietary devices 
2. Permeability of soil 
3. Class V injection well determination may be required. 
4. Distance to groundwater. 

        

  Cost Effectiveness Relative to Basins: 

Cost 
Effectiveness 

Level-of-
Confidence

  
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basin 

Rating Key for Constituent 
Removal Efficiency and L
of-Confidence 

evel-
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Infiltration – Below Grade                     Eljen In-Drain™ System 

Issues and Concerns: 

Maintenance: 
• Requirements: Rehabilitation is required when the 

system is clogged or overloaded.  Infiltration trenched 
may require reconstruction every ten years (Young et. 
al. 1996). 

• Nuisance Control: None identified, if water infiltrates 
within 72 hours. 

• Specialty Training/Equipment: Rehabilitation requires 
construction equipment. 

 Project Development: 
• Right-of-Way Requirements: Space requirements are 

limited to the size of right-of-way areas.  
• Siting Constraints: Permeable soils, adequate 

separation to groundwater. 
• Construction: Unexpected soil characteristics or water 

table could prevent the use of this type of system.  
Must avoid clogging filter by compaction from 
vehicles or by fines introduced during or after 
construction.   

Advantages: 
• These BMPs prevent the design surface runoff from 

reaching receiving water (i.e., they are “no surface 
discharge BMPs). 

• They are not limited to a length-to-width ratio; layout 
and design are based on available space and drainage 
surface area. 

• Infiltration trenches offer lesser chance for mosquito 
breeding and vector propagation.   

• As an underground BMP, trenches have few negative 
visual aesthetic impacts. 

• No power is required, making them good candidates 
for retrofitting in the freeway right-of-way. 

Constraints: 
• Rehabilitation cost per unit of treatment water volume 

is high. 
• Water percolation may disrupt roadway foundation or 

fill slope stability. 
• Vulnerable to clogging. 
• Must be placed on permeable soil. 
• Must avoid high groundwater. 
• Must avoid areas prone to spills of groundwater 

contaminants. 
• Must address EPA Class V injection well regulations. 
• Higher construction costs per capture volume than 

basins. 
• Maintenance of underground system is difficult. 

Design Construction, Maintenance and Cost Sources:  
• Eljen Corporation, www.eljen.com 
• U.S. EPA Environmental Protection Agency, “When 

Are Storm Water Discharges regulated As Class V 
Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_stormwa
ter.pdf   

• ASCE/WEF, 1998, Urban Runoff Quality 
Management, ASCE No. 87., WEF No. 23  1998. 

• Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci 
Kammer, Frank Graziano, Fred Bank, 1996, 
“Evaluation and Management of Highway Runoff 
Water Quality,” Federal Highway Administration, 
June 1996 

 

Performance Demonstration Sources:  
• ASCE, Manual and Report on Engineering Practice 

No. 87.  1998. 
• Sansalone, J. J., et al. “Infiltration Device as a Best 

Management Practice for Immobilizing Heavy Metals 
in Urban Highway Runoff.”   

 

• Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci 
Kammer, Frank Graziano, Fred Bank, “Evaluation 
and Management of Highway Runoff Water Quality,” 
Federal Highway Administration, June 1996. 
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Infiltration – Below Grade                Infiltration Vault 

Description: 

Infiltration Vaults promote stormwater infiltration and 
provide temporary storage of runoff through the use of  
bottomless underground structures.  This non-proprietary 
device channels stormwater into large, typically concrete 
cylinders and through a perforated base.  Having similar 
treatment capabilities as infiltration ponds, these devices 
do not have the same siting constraints difficulties because 
stormwater treatment and storage is below the surface.  It 
should be noted that because stormwater flows are filtered 
and sent directly into the surrounding groundwater their 
use would be subject to the same rules governing Class V 
underground injection wells. 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   

Notes: 

• 

• 
• 
• 
• 

Removal efficiency for infiltration is assumed to be 
100% for the design water quality volume since no 
water is discharged to surface waters. 

 

 

 

 

 

Source:  WADOT, 2006 

 

Key Design Elements:  

Distance to groundwater. 
Permeability of soils. 
Class V injection well determination may be required. 
Overhead load bearing capacity for errant vehicles. 

 

 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence

  

 

 

 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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Infiltration – Below Grade                   Infiltration Vault 
 

Issues and Concerns: 

Maintenance: 

 

• Requirements: Sediment removal. Rehabilitation is 
required when system clogs. 
Nuisance Control: None identified, if water infiltrates 
within 72 hours. 

• 

Specialty Training /Equipment: None identified. • 

Project Development: 

Right-of-Way Requirements: Space requirements are 
limited to the size of right-of-way areas.. 

• 

Siting Constraints: Permeable soils, adequate 
seperation to groundwater. 

• 

Construction: Unexpected soil characteristics or water 
table location may scrap the project.  Must avoid 
clogging the filter by compaction from vehicles or by 
fines introduced during or after construction. Bypass 
water until drainage is stabilized. 

• 

Advantages: 

• 

• 
• 

• 

• 

• 

• 
• 
• 
• 

• 
• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

These BMPs prevent the design surface runoff from 
reaching receiving water (i.e., they are “no surface 
discharge BMPs”). 
Infiltration addresses all pollutants. 
Infiltration trenches offer lesser chance for mosquito 
breeding and vector propagation. 
They are not limited to a length-to-width ratio; layout 
and design are based on available space and drainage 
surface area. 
As an underground BMP, trenches have few negative 
visual aesthetic impacts. 
No power is required, making them good candidates 
for retrofitting in the freeway right-of-way. 

Constraints: 

Vulnerable to clogging. 
Must be placed on permeable soil. 
Must avoid high groundwater. 
Must avoid areas prone to spills of groundwater 
contaminants. 
Must address EPA class V injection well regulations. 
May have higher construction costs per capture 
volume than basins. 
Maintenance of underground systems is difficult. 
Water percolation may disrupt roadway foundation or 
fill slope stability. 
Higher construction costs per capture volume than 
basins. 

 

 

 

 

Design, Construction, and Maintenance Sources:  

Washington Department of Transportation (WADOT), 
“Highway Runoff Manual, Infiltration Vault IN.04,” 
Ch. 5, P. 5-131, Stormwater Best Management 
Practices, May, 2006. 
U.S. EPA Environmental Protection Agency, “When 
Are Storm Water Discharges regulated As Class V 
Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_stormwa
ter.pdf   
ASCE/WEF, 1998, Urban Runoff Quality 
Management, ASCE No. 87., WEF No. 23  1998. 
Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci 
Kammer, Frank Graziano, Fred Bank, 1996, 
“Evaluation and Management of Highway Runoff 
Water Quality,” Federal Highway Administration, 
June 1996 

 

Performance Demonstration Sources: 

Sansalone, J. J., et al. “Infiltration Device as a Best 
Management Practice for Immobilizing Heavy Metals 
in Urban Highway Runoff.”   
Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci 
Kammer, Frank Graziano, Fred Bank, “Evaluation 
and Management of Highway Runoff Water Quality,” 
Federal Highway Administration, June 1996. 
ASCE, Manual and Report on Engineering Practice 
No. 87.  1998. 
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Infiltration – Below Grade                Linear Infiltration Filter Trench 

SAND

A.C.
STRIP

HIGH FLOW
BYPASS

R
O

W

HIGH POROSITY
MEDIA

Description: 

The Linear Infiltration Filter Trench is a non-proprietary 
device in which stormwater flows through a sand filter 
prior to entering the drainage trench.  Pretreatment within 
the sand layer reduces clogging of the trench.  The trench 
is backfilled with a high porosity media that is available 
from several suppliers. 

 

 

 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters. 

 

 

 

 

 

 

 

 

 

 

 

Key Design Elements:  
1. Distance to groundwater 
2. Permeability of soils 
3. Class V injection well determination, if horizontal 

piping is used 
4. Overhead load bearing capacity for errant vehicles. 

 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
Benefit             Benefit    
 
Cost Cost

Medium LowHigh
 

Rating Key for Constituent 
Removal Efficiency and L
of

evel-
-Confidence

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Infiltration – Below Grade                   Linear Infiltration Filter Trench 
Issues and Concerns: 

Maintenance: 
• Requirements: Sediment removal. Rehabilitation is 

required when system clogs. 
• Nuisance Control: None identified, if water infiltrates 

within 72 hours. 
• Specialty Training /Equipment: None identified. 

Project Development: 
• Right-of-Way Requirements: Less than approved 

BMPs.. 
• Siting Constraints: Permeable soils, adequate 

separation to groundwater 
• Construction: Unexpected soil characteristics or water 

table location may scrap the project.  Must avoid 
clogging the filter by compaction from vehicles or by 
fines introduced during or after construction. Bypass 
water until drainage is stabilized. 

Advantages: 
• These BMPs prevent the design surface runoff from 

reaching receiving water (i.e., they are “no surface 
discharge BMPs”). 

• Infiltration addresses all pollutants. 

Constraints: 
• Vulnerable to clogging. 
• Must be placed on permeable soil. 
• Must avoid high groundwater 
• Must avoid areas prone to spills of groundwater 

contaminants. 
• Must address EPA class V injection well regulations 
• May have higher construction costs per capture 

volume than basins. 
• Maintenance of underground systems is difficult. 
• Water percolation may disrupt roadway foundation or 

fill slope stability. 
 

 

 

 

 

 

 

 

 

 

 

Design, Construction, Maintenance and Cost Sources:  

High porosity products include: 
• Matrix™ 
• Rainstore® 
• Stormcell® 
• Versicell 

 
• U.S. Environmental Protection Agency, “When Are 

Storm Water Discharges regulated As Class V 
Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_stormwa
ter.pdf   

• ASCE/WEF, 1998, Urban Runoff Quality 
Management, ASCE No. 87., WEF No. 23  1998. 

• Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci 
Kammer, Frank Graziano, Fred Bank, 1996, 
“Evaluation and Management of Highway Runoff 
Water Quality,” Federal Highway Administration, 
June 1996 

 

Performance Demonstration Sources: 
• None identified 
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Infiltration – Below Grade                Matrix™ 

Description:  
The MatrixTM is a high void space storage system for 
below grade infiltration systems.  Siting and operational 
considerations may limit their use as an urban water 
quality BMP. They include:  the need for a soil substrate 
with relatively high infiltration rates; the high incidence of 
clogging for this technology, especially when pollutant 
loads from construction are allowed to enter the facility; 
the potential threat to local groundwater; and the expense 
of remediation for a clogged trench. 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: www.atlantiscorp.com.au 
 

Key Design Elements: 
• 
• 

Sizing based on infiltration rate 
Class V injection well determination 

Ancillary Facilities 
Pretreatment to remove particles is required to avoid 
clogging the infiltration surface. This will normally require 
sedimentation and filtration facilities upstream. 
 

 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 

 

 

 

 

 

 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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Infiltration – Below Grade  Matrix™ 
Issues and Concerns: 

Maintenance: 
Requirements: Rehabilitation is required when the 
system clogs.  Infiltration trenches may require 
reconstruction every ten years (Young et. al., 1996). 

• 

Nuisance Control: None identified, if water infiltrates 
within 72 hours. 

• 

• Specialty Training/Equipment: Rehabilitation requires 
construction equipment. 

 

Project Development: 
Right-of-Way Requirements: Space requirements are 
reduced rock filled compared to trenches.  
Pretreatment is required.  

• 

Siting Constraints: Permeable soils, adequate 
separation to groundwater. 

• 

• Construction: Unexpected soil characteristics or water 
table location may scrap the project.  Must avoid 
clogging the filter by compaction from vehicles or by 
fines introduced during or after construction. Bypass 
water until drainage is stabilized. 

 

Advantages: 
• 

• 

• 

• 

• 

• 
• 
• 
• 

• 
• 

• 

• 

• 

• 

• 

• 

These BMPs prevent the design surface runoff from 
reaching receiving water (i.e., they are “no surface 
discharge BMPs”). 
They are not limited to a length-to-width ratio and can 
be fitted along the road in the freeway right-of-way; 
and layout and design are based on available space 
and drainage surface area. 
Infiltration designs offer lesser chance for mosquito 
breeding and vector propagation. As an underground 
BMP, trenches have few negative visual aesthetic 
impacts. They do not require power, making them 
good candidates for retrofitting in the freeway right-
of-way. Few or no mechanical devices would be 
needed, depending on the pretreatment device 
selected. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Constraints: 

Rehabilitation cost per unit of treated water volume is 
high. 
Water percolation may disrupt roadway foundation or 
fill slope stability. 
Vulnerable to clogging. 
Must be placed on permeable soil. 
Must avoid high groundwater. 
Must avoid areas prone to spills of groundwater 
contaminants. 
Must address EPA class V injection well regulations. 
Higher construction costs per capture volume than 
basins. 
Maintenance of underground systems is difficult. 

 

Design, Construction, Maintenance and Cost Sources: 
Atlantis Water Management, MatrixTM, 
www.atlantiscorp.com.au 
U.S. Environmental Protection Agency, “When Are 
Storm Water Discharges regulated As Class V 
Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_stormwa
ter.pdf   
ASCE/WEF, 1998, Urban Runoff Quality 
Management, ASCE No. 87., WEF No. 23  1998. 
Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci 
Kammer, Frank Graziano, Fred Bank, 1996, 
“Evaluation and Management of Highway Runoff 
Water Quality,” Federal Highway Administration, 
June 1996 

 
 

Performance Demonstration Sources:  
None identified 
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Description: 

The Rainstore3 is a high void space storage system for 
below grade infiltration systems.  Siting and operational 
considerations may limit their use as an urban water 
quality BMP. They include:  the need for a soil substrate 
with relatively high infiltration rates; the high incidence of 
clogging for this technology, especially when pollutant 
loads from construction are allowed to enter the facility; 
the potential threat to local groundwater; and the expense 
of remediation for a clogged trench. 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

For 
trench layout see Fact Sheet C-28 
Source: www.invisiblestructures.com 
 
Key Design Elements: 
1. Sizing based on infiltration rate 
2.    Class V injection well determination 
Ancillary Facilities 
Pretreatment to remove particles is required to avoid 
clogging the infiltration surface. This will normally require 
sedimentation and filtration facilities upstream. 
 
 
Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 

 

 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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Infiltration - Below Grade  Rainstore® 

Issues and Concerns: 

Maintenance: 

 

• Requirements: Rehabilitation is required when the 
system clogs.  Infiltration trenches may require 
reconstruction every ten years (Young et. al. 
Evaluation and Management of Highway Runoff 
Water Quality, June 1996). 
Nuisance Control: None identified, if water 
infiltrates within 72 hours. 

• 

• Specialty Training/Equipment: Rehabilitation 
requires construction equipment. 

 
Project Development: 

Right-of-Way Requirements: Space requirements are 
reduced rock filled compared to trenches.  
Pretreatment is required.  

• 

Siting Constraints: Permeable soils, adequate 
separation to groundwater. 

• 

• Construction: Unexpected soil characteristics or 
water table location may scrap the project.  Must 
avoid clogging the filter by compaction from 
vehicles or by fines introduced during or after 
construction. Bypass water until drainage is 
stabilized. 

 
Advantages: 
• 

• 

• 

• 

• 

• 
• 
• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

These BMPs prevent the design surface runoff from 
reaching receiving water (i.e., they are “no surface 
discharge BMPs”). 
They are not limited to a length-to-width ratio and 
can be fitted along the road in the freeway right-of-
way; and layout and design are based on available 
space and drainage surface area. 
Infiltration trenches offer lesser chance for mosquito 
breeding and vector propagation. As an 
underground BMP, trenches have few negative 
visual aesthetic impacts. They do not require power, 
making them good candidates for retrofitting in the 
freeway right-of-way. Few or no mechanical 
devices would be needed, depending on the 
pretreatment device selected. 

 

 

 

 

 

 

 

 

Constraints: 
Rehabilitation cost per unit of treated water volume 
is high. 
Water percolation may disrupt roadway foundation 
or fill slope stability. 
Vulnerable to clogging. 
Must be placed on permeable soil. 
Must avoid high groundwater. 
Must avoid areas prone to spills of groundwater 
contaminants. 
Must address EPA class V injection well 
regulations. 
Higher construction costs per capture volume than 
basins. 
Maintenance of underground systems is difficult. 

 
Design, Construction Maintenance and Cost Sources: 
 

Invisible Structures, Inc., 
www.invisiblestructures.com 
U.S. Environmental Protection Agency, “When Are 
Storm Water Discharges regulated As Class V 
Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_storm
water.pdf   
ASCE/WEF, 1998, Urban Runoff Quality     

Management, ASCE No. 87., WEF No. 23  1998. 
Young, G. Kenneth, Stuart Stein, Pamela Cole, 

Traci Kammer, Frank Graziano, Fred Bank, 1996, 
“Evaluation and Management of Highway Runoff 
Water Quality,” Federal Highway Administration, 
June 1996 

 
 
Literature Sources of Performance Demonstrations:  

ASCE, Manual and Report on Engineering Practice 
No. 87.  1998. 
Sansalone, J. J., et al. “Infiltration Device as a Best 
Management Practice for Immobilizing Heavy 
Metals in Urban Highway Runoff.”   
Young, G. Kenneth, Stuart Stein, Pamela Cole, 
Traci Kammer, Frank Graziano, Fred Bank, 
“Evaluation and Management of Highway Runoff 
Water Quality,” Federal Highway Administration, 
June 1996. 
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Infiltration – Below Grade  Stormcell® 
Description: 

The Stormcell® is a high void space storage system for 
below grade infiltration systems.  Siting and operational 
considerations may limit their use as an urban water 
quality BMP. They include:  the need for a soil substrate 
with relatively high infiltration rates; the high incidence of 
clogging for this technology, especially when pollutant 
loads from construction are allowed to enter the facility; 
the potential threat to local groundwater; and the expense 
of remediation for a clogged trench. 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   
Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: www.hydro-international.biz 
 

Key Design Elements: 
1. Sizing based on infiltration rate 
2. Class V injection well determination. 
Ancillary Facilities 
Pretreatment to remove particles is required to avoid 
clogging the infiltration surface. This will normally require 
sedimentation and filtration facilities upstream. 
 
 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Infiltration – Below Grade  Stormcell® 

Issues and Concerns: 

Maintenance: 

 

• Requirements: Rehabilitation is required when the 
system clogs.  Infiltration trenches may require 
reconstruction every ten years (Young et. al. 
Evaluation and Management of Highway Runoff 
Water Quality, June 1996). 
Nuisance Control: None identified, if water 
infiltrates within 72 hours. 

• 

• Specialty Training/Equipment: Rehabilitation 
requires construction equipment. 

 
Project Development: 

Right-of-Way Requirements: Space requirements are 
reduced rock filled compared to trenches.  
Pretreatment is required.  

• 

Siting Constraints: Permeable soils, adequate 
separation to groundwater. 

• 

• Construction: Unexpected soil characteristics or 
water table location may scrape the project.  Must 
avoid clogging the filter by compaction from 
vehicles or by fines introduced during or after 
construction. Bypass water until drainage is 
stabilized. 

 
Advantages: 
• 

• 

• 

• 

• 

• 
• 
• 
• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

• 

These BMPs prevent the design surface runoff from 
reaching receiving water (i.e., they are “no surface 
discharge BMPs”). 
They are not limited to a length-to-width ratio and 
can be fitted along the road in the freeway right-of-
way; and layout and design are based on available 
space and drainage surface area. 
Infiltration trenches offer lesser chance for mosquito 
breeding and vector propagation. As an 
underground BMP, trenches have few negative 
visual aesthetic impacts. They do not require power, 
making them good candidates for retrofitting in the 
freeway right-of-way. Few or no mechanical 
devices would be needed, depending on the 
pretreatment device selected. 

 

 

 

 

 

 

 

 

Constraints: 
Rehabilitation cost per unit of treated water volume 
is high. 
Water percolation may disrupt roadway foundation 
or fill slope stability. 
Vulnerable to clogging. 
Must be placed on permeable soil. 
Must avoid high groundwater. 
Must avoid areas prone to spills of groundwater 
contaminants. 
Must address EPA class V injection well 
regulations. 
Higher construction costs per capture volume than 
basins. 
Maintenance of underground systems is difficult. 

 
Design, Construction, Maintenance and Cost Sources: 

Hydro International, www.hydro-international.biz 
U.S. Environmental Protection Agency, “When Are 
Storm Water Discharges regulated As Class V 
Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_storm
water.pdf   
ASCE/WEF, 1998, Urban Runoff Quality 
Management, ASCE No. 87., WEF No. 23  1998. 
Young, G. Kenneth, Stuart Stein, Pamela Cole, 
Traci Kammer, Frank Graziano, Fred Bank, 1996, 
“Evaluation and Management of Highway Runoff 
Water Quality,” Federal Highway Administration, 
June 1996 

 
 

Literature Sources of Performance Demonstrations:  
ASCE, Manual and Report on Engineering Practice 
No. 87.  1998. 
Sansalone, J. J., et al. “Infiltration Device as a Best 
Management Practice for Immobilizing Heavy 
Metals in Urban Highway Runoff.”   
Young, G. Kenneth, Stuart Stein, Pamela Cole, 
Traci Kammer, Frank Graziano, Fred Bank, 
“Evaluation and Management of Highway Runoff 
Water Quality,” Federal Highway Administration, 
June 1996. 
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Infiltration – Below Grade  StormChamberTM 

Description: 
The StormChamber™ plastic leaching systems is an 
example of subsurface storm water management.  
Sometimes  StormChamber™ may replace conventional 
pipe systems and retention ponds.  StormChamber™ 
provides an open bottom interface.  The storm water is 
leached into the surrounding backfill or directly absorbed 
into the soil.  High flow bypasses can be incorparated for 
overflow conditions.   
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters. 

 
 
 
 
 
 
 
 
 
 
 

Source: www.hydrologicsolutions.com 
 
Key Design Elements:  
1. Distance to groundwater 
2. Permeability of soils 
3. Class V injection well determination 
4. Minimum cover 
5. Overhead load bearing capacity 
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 
 

 

 

 

 

 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Infiltration – Below Grade  StormChamberTM 
Issues and Concerns: 

Maintenance: 

 

• Requirements: Sediment removal pretreatment. 
Nuisance Control: None identified, if water infiltrates 
within 72 hours. 

• 

• Specialty Training/Equipment: Likely vactor 
equipment with the ability to clean horizontal lines.  
Equipment and training needed for confined space 
entry. 

Project Development: 
•  Right-of-Way Requirements: Large area requirements, 

but area above grade can be used if constructed 
properly. 

• Siting Constraints: Permeable soils, adequate 
separation to groundwater 

• Construction: Unexpected soil characteristics or water 
table location may scrap the project.  Must avoid 
clogging the filter by compaction from vehicles or by 
fines introduced during or after construction. Bypass 
water until drainage is stabilized. 

Advantages: 
• 

• 

• 

• 
• 
• 
• 

• 
• 

• 
• 

• 
• 

These BMPs prevent the design surface runoff from 
reaching receiving water (i.e., they are “no surface 
discharge BMPs”). 
Total drainage interface averages more than 60% 
higher than conventional PVC pipe and stone system 
of comparable size. 
Infiltration addresses all pollutants. 

Constraints: 
Vulnerable to clogging. 
Must be placed on permeable soil. 
Must avoid high groundwater. 
Must avoid areas prone to spills of groundwater 
contaminants. 
Must address EPA class V injection well regulations. 
Higher construction costs per capture volume than 
basins. 
Maintenance of underground systems is difficult. 
Water percolation may disrupt roadway foundation or 
fill slope stability. 

 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
HydroLogic Solutions, www.hydrologicsolutions.com 
Contech® Stormwater Solutions, Inc., www.contech-
cpi.com 
U.S. Environmental Protection Agency, “When Are 
Storm Water Discharges regulated As Class V 
Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_stormwa
ter.pdf   

• 

• 

• 

• 

• 

ASCE/WEF, 1998, Urban Runoff Quality 
Management, ASCE No. 87., WEF No. 23  1998. 
Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci 
Kammer, Frank Graziano, Fred Bank, 1996, 
“Evaluation and Management of Highway Runoff 
Water Quality,” Federal Highway Administration, 
June 1996 

 
Performance Demonstration Sources: 

U.S. Environmental Protection Agency, “When Are 
Storm Water Discharges regulated As Class V 
Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_stormwa
ter.pdf   
Naval Facilities Engineering Command (NAVFAC), 
“Intrinsic Bioremediation of Petroleum 
Hydrocarbons,” Naval Facilities Engineering Service 
Center on Environmental Remediation, September 
1999 
http://enviro.nfesc.navy.mil/erb/erb_a/restoration/tech
nologies/remed/comb_mech/biorem1.htm.   

 

Caltrans Treatment BMP Technology Report 
B-198                                  April 2007 

0040880



BMP Fact Sheet                 Page 1 of 2                                                             
Infiltration – Below Grade                StormTank™ 

Description: 
The StormTankTM is a high void space storage system for 
below grade infiltration systems.  Siting and operation 
constraints as an urban water quality BMP may include:  
the need for a soil substrate with relatively high infiltration 
rates; the high incidence of clogging for this technology, 
especially when pollutant loads from construction are 
allowed to enter the facility; the potential threat to local 
groundwater; and the expense of remediation for a clogged 
trench. 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Source: www.brentw.com/water/stormtank_main.html 

Key Design Elements: 
Sizing based on infiltration rate • 

• Class V injection well determination 
Ancillary Facilities 
Pretreatment to remove particles is required to avoid 
clogging the infiltration surface. This will normally require 
sedimentation and filtration facilities upstream. 

 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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Infiltration – Below Grade  StormTank™ 
Issues and Concerns: 

Maintenance: 
Requirements: Rehabilitation is required when the 
system clogs.  Infiltration trenches may require 
reconstruction every ten years (Young et. al. 
Evaluation and Management of Highway Runoff 
Water Quality, June 1996). 

• 

Nuisance Control: None identified, if water infiltrates 
within 72 hours. 

• 

• Specialty Training/Equipment: Rehabilitation requires 
construction equipment. 

 

Project Development: 
Right-of-Way Requirements: Space requirements are 
reduced rock filled compared to trenches.  
Pretreatment is required.  

• 

Siting Constraints: Permeable soils, adequate 
separation to groundwater. 

• 

• Construction: Unexpected soil characteristics or water 
table location may scrap the project.  Must avoid 
clogging the filter by compaction from vehicles or by 
fines introduced during or after construction. Bypass 
water until drainage is stabilized. 

 

Advantages: 
• 

• 

• 

• 

• 

• 
• 
• 
• 

• 
• 

• 

• 

• 

• 

• 

• 

These BMPs prevent the design surface runoff from 
reaching receiving water (i.e., they are “no surface 
discharge BMPs”). 
They are not limited to a length-to-width ratio and can 
be fitted along the road in the freeway right-of-way; 
and layout and design are based on available space 
and drainage surface area. 
Infiltration designs offer lesser chance for mosquito 
breeding and vector propagation. As an underground 
BMP, trenches have few negative visual aesthetic 
impacts. They do not require power, making them 
good candidates for retrofitting in the freeway right-
of-way. Few or no mechanical devices would be 
needed, depending on the pretreatment device 
selected. 

 
 

 
 
 
 
 
 
 
 
 
 

Constraints: 
Rehabilitation cost per unit of treated water volume is 
high. 
Water percolation may disrupt roadway foundation or 
fill slope stability. 
Vulnerable to clogging. 
Must be placed on permeable soil. 
Must avoid high groundwater. 
Must avoid areas prone to spills of groundwater 
contaminants. 
Must address EPA class V injection well regulations. 
Higher construction costs per capture volume than 
basins. 
Maintenance of underground systems is difficult. 

 

Design, Construction, Maintenance and Cost Sources: 
Brentwood Industries, Inc., StormTank™ Stormwater 
Storage Modules, 
www.brentw.com/water/stormtank_main.html 
U.S. Environmental Protection Agency, “When Are 
Storm Water Discharges regulated As Class V 
Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_stormwa
ter.pdf   

 
 

Performance Demonstration Sources:  
ASCE, Manual and Report on Engineering Practice 
No. 87.  1998. 
Sansalone, J. J., et al. “Infiltration Device as a Best 
Management Practice for Immobilizing Heavy Metals 
in Urban Highway Runoff.”   
Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci 
Kammer, Frank Graziano, Fred Bank, “Evaluation 
and Management of Highway Runoff Water Quality,” 
Federal Highway Administration, June 1996. 
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Infiltration – Below Grade  Stormtech® 

Description: 
The Stormtech® is a plastic leaching system of chambers, 
used for subsurface storm water management.  They may 
be able to replace conventional pipe systems and 
detention/retention ponds.  The storm water is leached into 
the surrounding backfill or directly absorbed into the soil.  
High flow bypasses can be incorporated for flood flow 
conditions.  Chambers can be placed in either trench or bed 
arrangements by interlocking rib connections. 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   
Pesticides   
Total Metals   
Dissolved Metals   
Microbiological   

Litter   

BOD   
TDS   
Notes: 
• 

• 

Removal efficiency for infiltration is assumed to be 
100% for the design water quality volume since no 
water is discharged to surface waters. 
Christensen et al 2005 reported >60% TSS removal in 
the initial sediment isolator row (pretreatment row). 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: www.ads-pipe.com/us/en/technical/stormtech.shtml 
 
Key Design Elements:  
1. Distance to groundwater 
2. Permeability of soils 
3. Class V injection well determination 
4. Minimum cover 
5. Overhead load bearing capacity 
6. Isolator row for silts. Fabric on bottom allows for 

hydraulic jet washing of contaminants, available with 
some vactor equipment. 

 

Cost Effectiveness Relative to Detention Basins: 

Cost 
Effectiveness 

Level-of-
Confidence

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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Infiltration – Below Grade  Stormtech® 
Issues and Concerns: 

Maintenance: 

 

• Requirements: Sediment removal. Rehabilitation is 
required when system clogs. 
Nuisance Control: None identified, if water infiltrates 
within 72 hours. 

• 

Specialty Training /Equipment: Likely vactor 
equipment with the ability to clean horizontal lines.  
Equipment and training needed for confined space 
entry. 

• 

Project Development: 
 Right-of-Way Requirements: Large area requirements, 
but area above grade can be used if constructed 
properly. 

• 

Siting Constraints: Permeable soils and adequate 
depth to groundwater. 

• 

Construction: Unexpected soil characteristics or water 
table location may scrap the project.  Must avoid 
clogging the filter by compaction from vehicles or by 
fines introduced during or after construction. Bypass 
water until drainage area is stabilized. 

• 

Advantages: 
• 

• 

• 

• 
• 
• 
• 

• 
• 

• 
• 

• 

• 

• 

• 

• 

• 

These BMPs prevent the design surface runoff from 
reaching receiving water (i.e., they are “no surface 
discharge BMPs”). 
Total drainage interface averages more than 60% 
higher than conventional PVC pipe and stone system 
of comparable size. 
Infiltration addresses all pollutants. 

Constraints: 
Vulnerable to clogging. 
Must be placed on permeable soil. 
Must avoid high groundwater. 
Must avoid areas prone to spills of groundwater 
contaminents. 
Must address EPA class V injection well regulations. 
Higher construction costs per capture volume than 
basins. 
Maintenance of underground systems is difficult. 
Water percolation may disrupt roadway foundation or 
fill slope stability. 

 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
Stormtech, Subsurface Stormwater Mangement, 
www.StormTech.com 
Advanced Drainage Systems, Inc.,  www.ads-
pipe.com/us/en/technical/stormtech.shtml    
U.S. Environmental Protection Agency, “When Are 
Storm Water Discharges regulated As Class V 
Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_stormwa
ter.pdf   
ASCE/WEF, 1998, Urban Runoff Quality 
Management, ASCE No. 87., WEF No. 23  1998. 
Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci 
Kammer, Frank Graziano, Fred Bank, 1996, 
“Evaluation and Management of Highway Runoff 
Water Quality,” Federal Highway Administration, 
June 1996 

 
Performance Demonstration Sources: 

Christensen, Andrew, Vince Neary, “Hydraulic 
Performance and sediment Trap Efficiency for the 
StormTech@ SC-740 IsolatorTM Row,“ Tennessee 
Technology University, February 2005. 
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Infiltration - Below Grade  VersiCell® 
Description: 

The VersiCell® is a high void space storage system for 
below grade infiltration systems.  Siting and operational 
considerations may limit their use as an urban water 
quality BMP. They include:  the need for a soil substrate 
with relatively high infiltration rates; the high incidence of 
clogging for this technology, especially when pollutant 
loads from construction are allowed to enter the facility; 
the potential threat to local groundwater; and the expense 
of remediation for a clogged trench. 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters.  

 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Source:  www.vesproinc.com/VersiCell/ 
 
Key Design Elements: 
1. Sizing based on infiltration rate 
2. Class V injection well determination 
 
Ancillary Facilities 
Pretreatment to remove particles is required to avoid 
clogging the infiltration surface. This will normally require 
sedimentation and filtration facilities upstream. 
 
 

Cost Effectiveness Relative to Detention Basins: 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

 

 

 

 

 

 

 

Medium High Low 

 Rating Key for Constituent 
Removal Efficiency and Level-of-
Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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BMP Fact Sheet Page 2 of 2 
Infiltration – Below Grade  VersiCell® 

Issues and Concerns: 

Maintenance: 

 

• Requirements: Rehabilitation is required when the 
system clogs.  Infiltration trenches may require 
reconstruction every ten years (Young et. al. 
Evaluation and Management of Highway Runoff 
Water Quality, June 1996). 
Nuisance Control: None identified, if water 
infiltrates within 72 hours. 

• 

• Specialty Training/Equipment: Rehabilitation 
requires construction equipment. 

 
Project Development: 

Right-of-Way Requirements: Space requirements are 
reduced rock filled compared to trenches.  
Pretreatment is required.  

• 

Siting Constraints: Permeable soils, adequate 
separation to groundwater. 

• 

• Construction: Unexpected soil characteristics or 
water table location may scrape the project.  Must 
avoid clogging the filter by compaction from 
vehicles or by fines introduced during or after 
construction. Bypass water until drainage is 
stabilized. 

 
Advantages: 
• 

• 

• 

• 

• 

• 
• 
• 
• 

• 

• 

• 

• 

• 

• 

• 

These BMPs prevent the design surface runoff from 
reaching receiving water (i.e., they are “no surface 
discharge BMPs”). 
They are not limited to a length-to-width ratio and 
can be fitted along the road in the freeway right-of-
way; and layout and design are based on available 
space and drainage surface area. 
Infiltration trenches offer lesser chance for mosquito 
breeding and vector propagation. As an 
underground BMP, trenches have few negative 
visual aesthetic impacts. They do not require power, 
making them good candidates for retrofitting in the 
freeway right-of-way. Few or no mechanical 
devices would be needed, depending on the 
pretreatment device selected. 

 

 

 

 

 

 

 

 

Constraints: 
Rehabilitation cost per unit of treated water volume 
is high. 
Water percolation may disrupt roadway foundation 
or fill slope stability. 
Vulnerable to clogging. 
Must be placed on permeable soil. 
Must avoid high groundwater. 
Must avoid areas prone to spills of groundwater 
contaminants. 
Must address EPA class V injection well 
regulations. 
Higher construction costs per capture volume than 
basins. 
Maintenance of underground systems is difficult. 

 
Design, Construction, Maintenance and Cost Sources: 

U.S. Environmental Protection Agency, “When Are 
Storm Water Discharges regulated As Class V 
Wells?”, 
www.epa.gov/safewater/uic/pdfs/fact_class5_storm
water.pdf    
ASCE/WEF, 1998, Urban Runoff Quality 
Management, ASCE No. 87., WEF No. 23  1998. 
Young, G. Kenneth, Stuart Stein, Pamela Cole, Traci 
Kammer, Frank Graziano, Fred Bank, 1996, 
“Evaluation and Management of Highway Runoff Water 
Quality,” Federal Highway Administration, June 
1996 

 
 
Literature Sources of Performance Demonstrations:  

Non identified 
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BMP Fact Sheet Page 1 of 2 
Litter and Debris Removal – Breakaway Bags Gross Pollutant Trap (GPT)  

Description: 
A breakaway litter bag installed at the storm water outfall 
is designed to capture litter. When the bag fills up, it is 
pushed off the pipe and ties off automatically.  It can be 
used as a stand-alone litter removal device or as inlet to an 
extended detention basin. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes:  
• Litter removal efficiencies based on best 

professional judgment. 
• Level-of-confidence for litter is medium assuming 

device has at least 2 cubic feet pollutant storage 
capacity to capture annual litter from ½ acre. 

 

 

 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
Source: www.nettech.com.au 

 
Key Design Elements: 
1. Proprietary device 
2. Bag capacity 
 

 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 Benefit            Benefit   

 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost       
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and 
Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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BMP Fact Sheet Page 2 of 2               
Litter and Debris Removal – Breakaway Bags Gross Pollutant Trap (GPT) 

Issues and Concerns: 

Maintenance: 

 

• Requirements: Requires access road for 
maintenance.  Frequent inspections may be required 
to check on the nets.   
Nuisance Control: None identified. • 

• Specialty Training/Equipment: No special 
requirements identified. 

 
Project Development: 

Right-of-Way Requirements: Minimal. • 
Siting Constraints: Little or no site development 
needed to implement. 

• 

Construction: Patented devices are required but 
various manufacturers are available. 

• 

Advantages: 
• 
• 
• 
• 

• 

• 

• 

• 
• 

• 

Requires minor site work 
Low maintenance cost 
Low construction cost 
Ability to retrofit onto storm water outfalls, pipe 
culverts and channels of any shape 

 
Constraints: 

Breakaway litter bags are proprietary patented 
devices. 
Regular and possibly frequent maintenance/ 
inspections are required 
Possibility of mosquito breeding and litter 
decomposition. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
KriStar Enterprises, Inc., www.kristar.com 
Nettech Environmental Solutions, 
www.nettech.com.au 

 
Literature Sources of Performance Documentations: 

None identified. 
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BMP Fact Sheet Page 1 of 2                                  
Litter And Debris Removal – Screens  Net Cassette™ 

Description: 
Net Cassette™ is a netting system for capturing litter and 
debris.  Configurations include in-line, end-of-pipe, and 
floating applications.   
 
 
 
 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
 
• Litter removal efficiencies based on best 

professional judgment. 
• Level-of-confidence for litter is medium assuming 

device has at least 2 cubic feet of pollutant storage 
capacity to capture annual litter from ½ acre. 

 
 
 

 
 

 
 
 
 

 

 
Source: www.pjhannah.com 

 
Key Design Elements:  

1. Ease of use 
2. Simple Installation 
3. Low maintenance 

 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 

 

 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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BMP Fact Sheet Page 2 of 2 
Litter And Debris Removal – Screens  Net Cassette™ 
Issues and Concerns: 

Maintenance: 

 

• Requirements: Maintenance expected to be similar 
to the other litter and debris removal BMP’s. 
Nuisance Control: None identified. • 

• Specialty Training/Equipment: For routine 
maintenance, requires staff and equipment to 
remove and replace bags. 

 
Project Development: 

 Right-of-Way Requirements: Requires access for 
maintenance. 

• 

Siting Constraints: Minimal head loss requirement. • 
• Construction: No special requirements identified. 
 

Advantages: 
• 
• 
• 

• 
• 

• 

• 

Easy maintenance 
Requires minor site work 
Low construction cost 

 
Constraints: 

Proprietary device 
Regular maintenance and inspection is required 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
P.J. Hannah Equipment Sales Corp., 
www.pjhannah.com/ 

 
 

Literature Sources of Performance Demonstrations: 

None identified. 
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BMP Fact Sheet Page 1 of 2 
Litter And Debris Removal – Screens  Netting TrashTrapTM 

Description: 
The Netting TrashTrap™ is a system that uses 
replaceable bags to capture litter and debris while 
bypassing higher flows. 
 
 
 
 
 
 
 
 
 
 
 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
• Litter removal efficiencies based on best 

professional judgment. 
• Level-of-confidence for litter is medium assuming 

device has at least 2 cubic feet of pollutant storage 
capacity to capture annual litter from ½ acre. 

 
 
 
 
 

 
Source: www.freshcreek.com 
 

Key Design Elements:  
1. Disposable Litter Bag 

 
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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BMP Fact Sheet Page 2 of 2 
Litter And Debris Removal – Screens  Netting TrashTrapTM 
Issues and Concerns: 

Maintenance: 

 

• Requirements: Maintenance expected to be similar to 
the other litter and debris removal BMP’s. 
Nuisance Control: None identified. • 
Specialty Training/Equipment: For routine 
maintenance, requires staff and equipment to remove 
and replace bags. 

• 

Project Development: 
 Right-of-Way Requirements: Requires access for 
maintenance. 

• 

Siting Constraints: Minimal head loss requirement. • 
Construction: No special requirements identified. • 

Advantages: 
• 

• 

• 

• 

Easy maintenance. 
Constraints: 

None identified. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
Fresh Creek Technologies, Inc., www.freshcreek.com 

Performance Demonstration Sources: 
EPA. “Combined Sewer Overflow Technology Fact 
Sheet – Netting Systems for Floatables Control” Sep 
1999. EPA 832-F-99-037. 
www.epa.gov/owmitnet/mtb/nettrash1.pdf 
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BMP Fact Sheet             Page 1 of 2                 
Litter And Debris Removal – Screens                         Nutrient Separating Baffle Box 
Description: 
The Nutrient Separating Baffle Box uses an elevated 
basket to capture litter and debris.  The basket is above the 
permanent pool of water to reduce the decomposition of 
captured material into dissolved and fine-particle material 
that commonly escape treatment BMPs.  Baffles are 
designed to enhance sediment removal and reduce scour. 
It appears to retain standing water, but lowering the outlet 
pipe may remedy this. 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Litter removal efficiencies based on best professional 

judgment. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Source: www.suntreetech.com 
 
Key Design Elements:  

1. Gross solids storage capacity 
2. Flood Flow Conveyance 

 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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BMP Fact Sheet          Page 2 of 2                 
Litter And Debris Removal – Screens                         Nutrient Separating Baffle Box 
Issues and Concerns: 

Maintenance: 
Requirements: Maintenance expected to be similar 
to the other litter and debris removal BMP’s. 

• 

Nuisance Control: Vector inspections may be 
required if units hold a permanent pool of water. 

• 

• Specialty Training/Equipment: Vactor equipment 
may be required. 

 
Project Development: 

 Right-of-Way Requirements: Requires access for 
maintenance. 

• 

Siting Constraints: Minimum system head loss of, 
2-ft. 

• 

• Construction:  No special requirements identified. 
 
Advantages: 
• 

• 

• 

• 

• 

• 

Multiple stainless steel screens; protective hood 
covers; siphon-actuated self cleaning mechanism; 
minimal excavation depth; optional dewatering 
system for reducing BOD, vector incubation, etc.; 
easily replaced screens. 

 
Constraints: 

Although the screen is able to remove particles 
greater than the pore size (2.4mm) the system relies 
on finer sediments attaching to larger sediment for 
removal.  Recommended use for gross pollutant 
removal, absorbents may need to accompany for 
additional petroleum hydrocarbon removal. 
Appears that the device may hold standing water. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
 

Suntree Technologies Inc., www.suntreetech.com 
 

Bio Clean Environmental Services, Inc., 
www.biocleanenvironmental.net 

Performance Demonstration Sources: 
None identified. 
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BMP Fact Sheet  Page 1 of 2                                             
Litter And Debris Removal – Screens  StormScreen® 

Description: 
The StormScreen® is a passive, high-flow screening 
system used for removal of trash and debris.  The system 
uses a float-actuated, radial flow cartridge constructed of 
stainless steel screen.  The cartridge is designed to operate 
at 225 gpm at 80-percent or more occusion to the screen 
surface.  This system also incorporates a high flow bypass 
for peak flow diversion.   
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• 

• 

• 

• 

Litter removal efficiencies based on best 
professional judgment. 
Level-of confidence for litter is medium assuming 
device has at least 2 cubic feet of storage capacity, 
which is roughly adequate for capture of annual 
litter from ½ acre. 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: www.contech-cpi.com 
Cylinder installation similar to the StormFilter® 
Installation, (See StormFilter® in Section C) 
 
 
Key Design Elements:  

StormScreen® is sized to treat the peak flow from 
the design storm.  The peak flow is determined 
based on the watershed area and design storm 
magnitude. 
StormScreen® canisters are designed to treat 0.5-cfs 
(225-gpm) each. 

 

 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 

 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Rating Key for Constituent 
Removal Efficiency 
and Level-of-Confidence 
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BMP Fact Sheet Page 2 of 2                                        
Litter And Debris Removal – Screens  StormScreen® 
 

 

Issues and Concerns: 

Maintenance: 

 

• Requirements: Maintenance expected to be similar 
to the other litter and debris removal BMP’s. 
Nuisance Control: Vector inspections may be 
required if units hold a permanent pool of water. 
Design can incorporate a “drain-down system”, but 
tendency to clog is unknown. 

• 

• Specialty Training/Equipment: For routine 
maintenance, requires staff and equipment to 
remove sediment and debris. 

 
Project Development: 
•  Right-of-Way Requirements: Requires access for 

maintenance. 
• Siting Constraints: Minimum system head loss of 2-

ft. 
• Construction: No special requirements identified. 
 

Advantages: 
• 

• 
• 

• 

• 

• 

Multiple stainless steel screens; protective hood 
covers; siphon-actuated self cleaning mechanism; 
minimal excavation depth; optional dewatering 
system for reducing vector incubation.  
Screens can be replaced easily. 
Stormwater drain-down systems can be 
incorporated with StormScreen® devices. 
StormScreen® and StormFilter® systems can be 
used in combination for larger sites with a high flow 
rate or volume that need to be treated or a large 
amount of trash and debris that needs to be 
captured. 

 
Constraints: 

The pore size (2.4-mm) may limit the system 
removal to gross pollutants. 

 
 
 
 
 
 
 
 
 
 
 

 
Sources:  

Contech® Stormwater Solutions, Inc.., www.contech-
cpi.com/stormwater/products/screening/stormscreen/75 

 
 

Literature Sources of Performance Demonstrations: 

• 

• 

City of Beaverton, OR. “Case Study-Controlling the 
flow: Innovative Screening Device Solves Detention 
Maintenance Issues,” Contech® Stormwater 
Solutions, (2006). 

 
U.S. Environmental Protection Agency, “Stormwater 
Management, Inc., StormScreen® Treatment System 
Verification Report,” 
www.epa.gov/region1/assistance/ceitts/stormwater/tec
hs/vortechs.html  (April 2005). 
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BMP Fact Sheet Page 1 of 2 
Litter And Debris Removal – Screens  TrashmasterTM 

Description: 
The TrashmasterTM is a system that uses replaceable bags 
to capture litter and debris.  Manufacturer recommended 
use is for stormwater and Combined Sewer Overflow 
(CSO) applications.  This is a smaller in-line version of the 
Netting Trash Trap. 
 
 
 
 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
• 
• 

EPA, 1999 reported >90% removal of floatables. 
Level-of-confidence for litter is medium assuming 
device has at least 2 cubic feet pollutant storage 
capacity, which is roughly adequate to capture annual 
litter from ½ acre. 

 
 
 
 
 
 

 
 
 

 
Source: www.freshcreek.com 
 
Key Design Elements:  
1. Disposable litter bag 
 
 
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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BMP Fact Sheet Page 2 of 2 
Litter And Debris Removal – Screens  TrashmasterTM 
 
 
 

Issues and Concerns: 

Maintenance: 

 

• Requirements: EPA fact Sheet recommends nets 
changed at least once a month on Combined Sewer 
Overflow (CSO) facilities.  Maintenance for 
stormwater treatment will likely depend on net size 
and litter load. 
Nuisance Control: None identified. • 
Specialty Training/Equipment: For routine 
maintenance, requires staff and equipment to remove 
and replace bags. 

• 

Project Development: 
 Right-of-Way Requirements: Requires access for 
maintenance. 

• 

Siting Constraints: Minimal head loss requirement. • 
Construction: No special requirements identified. • 

Advantages: 
• 

• 

• 

• 

Easy maintenance. 
Constraints: 

None identified. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Design, Construction, Maintenance and Cost Sources:  

Fresh Creek Technologies, Inc., www.freshcreek.com 
Literature Sources of Performance Demonstrations: 

EPA. “Combined Sewer Overflow Technology Fact 
Sheet – Netting Systems for Floatables Control” Sep 
1999. EPA 832-F-99-037. 
www.epa.gov/owmitnet/mtb/nettrash1.pdf 
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BMP Fact Sheet Page 1 of 2 
Porous Surfaces Asphalt  

 
Caltrans Treatment BMP Technology Report 

Description: 
Porous asphalt pavement, with a life span of 20 years or 
more, provides stormwater storage and infiltration.  Porous 
asphalt pavement is compromised of a permeable asphalt 
surface placed over a granular “choke” course on top of a 
reservoir of large stone.  The asphalt surface is made 
permeable by designing it as an open-graded friction 
course.  The lower reservoir layer is designed for load 
requirements and for water storage capacity.  An overflow 
mechanism is recommended in case of clogging.  The 
pavement may also be designed to receive off-site runoff.       
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   

Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters. 

 
 

 
 
 
 
 
 
 
 

 
Source: www.landdevelopmenttoday.com/Article331.htm 
 

Key Design Elements: 
1. Adsorption media type and depth 
2. Sand specifications and depth 
 
 
 

Cost Effectiveness Relative to Detention Basins:  

 

Cost 
Effectiveness 

Level-of-
Confidence

  
Cost includes cost of pretreatment. 
 

POROUS ASPHALT COURSE
1/2" TO 3/4" AGGREGATE
ASPHALTIC MIX (1.27 - 1.91 cm)

FILTER COURSE
1/2" CRUSHED STONE (1.27 cm)
2" THICK (5.00 cm)

RESERVOIR COURSE
(2.54 - 5.08 cm)
1" TO 2" CRUSHED STONE VOIDS
VOLUME IS DESIGNED FOR RUNOFF
DETENTION

THICKNESS IS BASED ON STORAGE
REQUIRED AND FROST PENETRA-
TION

EXISTING SOIL
MINIMAL COMPACTION TO RETAIN
POROSITY AND PERMEABILITY

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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BMP Fact Sheet Page 2 of 2 
Porous Surfaces  Asphalt 

Issues and Concerns: 

Maintenance: 
• Requirements: All porous pavements should be 

inspected several times in the first few months after 
construction, and at least annually thereafter. 

• Nuisance Control:  Inspection should be conducted 
after large storms to check for surface ponding that 
might indicate possible clogging.   

• Specialty Training / Equipment:  Vacuum style street 
sweepers are recommended. 

Project Development: 
• Right-of-Way Requirements: Under pavement design 

requires no additional ROW. 
• Siting Constraints: Similar to infiltration BMPs.  

Some considerations are depth to groundwater, 
subgrade permeability, and soil type. 

• Construction:  Construction requires special care and 
some changes to normal practices and scheduling.  
Sub-grade compaction should be avoided to prevent 
reducing the permeability.  Erosion control should be 
in place until vegetation established before 
installation.  Recommended last item of construction. 

Advantages: 
• Reduces or eliminates space needed for other BMPs. 

Constraints:  
• Not feasible where traction sand is applied. 
• Durability affected by temperature. 
• More costly that traditional asphalt concrete. 
• Low permeable subgrade that increase runoff through 

the over will decrease removal efficiency. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
• National Asphalt Pavement Association (NAPA) 

Porous Asphalt Pavement.  www.hotmix.org/ 
• Land Development Today, “From the Ground Up,” 

Aug. 8, 2005, Article #331, Accessed Jan. 2006, 
www.landdevelopmenttoday.com/Article331.htm 

• Cahill Associates, “Porous Asphalt with Subsurface 
Infiltration/Storage Bed,” Jan 2006, 
www.thcahill.com/pasphalt.html 

• Uni Eco-Stone®, Uni-Group U.S.A., Jan 2006, 
www.uni-groupusa.org 

• SF-Rima™, SF Matoro®-Drain, SF-Eco®-Duct, SF 
Concrete Technology Inc., www.sfconcrete.com 

• Soil Stabilization Products Company, Inc. 
www.sspco.com 

Performance Demonstration Sources: 

 

• Brattebo, B. O. and D. B. Booth, Draft 7/1/2003, 
“Long-Term Stormwater Quality and Quality 
Performance of Permeable Pavement Systems,” 
http://depts.washington.edu/cwws/Research/Reports/p
ermeableparking.pdf, Accessed Jan 2006, Center for 
Water and Watershed Studies Dept. of Civil & 
Environmental Engineering., University of 
Washington. 
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Porous Surfaces  Concrete 
Description: 
An alternative to traditional asphalt and concrete surfaces, 
pervious concrete pavement, allows infiltration into either 
storage basins or into the soil and ultimately recharge 
existing groundwater.  The unique cement-based concrete 
product with a porous structure is comprised of a special 
blend of Portland cement, coarse aggregate rock, and 
water.  The porous texture of cured pervious concrete 
allows water to drain through it at a rate of 8 to 12 gallons 
per minute per square foot.  Water is the main contributor 
in the deterioration of standard concrete; where as, the 
durability of pervious concrete actually becomes stronger 
and more stable when it gets wet.  Because water infiltrates 
directly into the ground hazards associated with standing 
water are less likely.  Pervious concrete can be mixed and 
delivered by same suppliers as denser concrete, unique 
physical characteristics require specialized experience for 
a different installation process. 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   

Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters. 

 
 
 
 
 

Storm water runs 
off impervious 
asphalt (left) 
 
Storm water 
infiltrates 
pervious concrete 
(right) 
 
 
Source: 

www.perviouspavement.com/what.html  
 

Key Design Elements: 
1. Adsorption media type and depth 
2. Sand specifications and depth 
 
 
 

Cost Effectiveness Relative to Detention Basins:  
• Cost includes pretreatment 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

MediumHigh Low
 

Rating Key for Constituent 
Removal Efficiency and L
of

evel-
-Confidence

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
• Requirements: All porous pavements should be 

inspected several times in the first few months after 
construction, and at least annually thereafter. 

• Nuisance Control:  Inspection should be conducted 
after large storms to check for surface ponding that 
might indicate possible clogging.   

• Specialty Training / Equipment:  Vacuum style street 
sweepers are recommended. 

Project Development: 
• Right-of-Way Requirements: Under pavement design 

requires no additional ROW. 
• Siting Constraints: Similar to infiltration BMPs.  

Some considerations are depth to groundwater, 
subgrade permeability, and soil type. 

• Construction:  Construction requires special care and 
some changes to normal practices and scheduling.  
Sub-grade compaction should be avoided to prevent 
reducing the permeability.  Erosion control should be 
in place until vegetation established before 
installation.  Recommended last item of construction. 

Advantages: 
• Reduces or eliminates space needed for other BMPs. 

Constraints:  
• Not feasible where traction sand is applied. 
• Durability affected by temperature. 
• More costly that traditional asphalt concrete. 
• Low permeable subgrade that increase runoff through 

the over will decrease removal efficiency. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
• Land Development Today, “From the Ground Up,” 

Aug. 8, 2005, Article #331, Accessed Jan. 2006, 
www.landdevelopmenttoday.com/Article331.htm 

• Cahill Associates, “Porous Asphalt with Subsurface 
Infiltration/Storage Bed,” Jan 2006, 
www.thcahill.com/pasphalt.html 

• Uni Eco-Stone®, Uni-Group U.S.A., Jan 2006, 
www.uni-groupusa.org 

• Soil Stabilization Products Company, Inc. Jul 2006, 
www.sspco.com 

• Permeable Interlocking Concrete Pavements, Jul 
2006, www.icpi.org 

• National Ready Mixed Concrete Association, 
Pervious Concrete Site, Jul 2006, 
www.perviouspavement.org 

• SF-Rima™, SF Matoro®-Drain, SF-Eco®-Duct, SF 
Concrete Technology Inc., www.sfconcrete.com 

Literature Sources of Performance Demonstrations: 
• Brattebo, B. O. and D. B. Booth. “Long-Term 

Stormwater Quality and Quality Performance of 
Permeable Pavement Systems,” Draft 7/1/2003. 
http://depts.washington.edu/cwws/Research/Reports/p
ermeableparking.pdf, Accessed Jan 2006, Center for 
Water and Watershed Studies Dept. of Civil & 
Environmental Engineering., University of 
Washington. 

• Booth, Derek. “Field Evaluation of Permeable 
Pavements for Stormwater Management, Olympia, 
Washington,” Oct 2000. Center for Urban Water 
Resources Management, Univ. of Washington. U.S. 
EPA. 
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depth of
open

graded base

surface area of
pearmeable pavers

leveling course

void ratio of
the open-graded base

soil sub-grade

storm rainfall
depth

increased runoff
from contributing area

increased runoff
from contributing area

Description: 
An alternative to traditional asphalt and concrete surfaces, 
permeable pavers, allow infiltration into either storage 
basins or into the soil and ultimately recharge existing 
groundwater.  Permeable surfaces are fairly durable with a 
life span of approximately 20 years, possibly more with 
proper maintenance.  Typically built on an open-graded, 
crushed stone base, permeable pavers interlock or have a 
minimal sand-filled gap between them.  As with most 
permeable surfaces, the lower reservoir layer is designed 
for load requirements and for water storage capacity.  An 
overflow mechanism is recommended in case of clogging.  
The pavement may also be designed to receive off-site 
runoff.       
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   

Notes: 
• Removal efficiency for infiltration is assumed to be 

100% for the design water quality volume since no 
water is discharged to surface waters. 

 
 
 
 
 
 
 
 
 

Source: www.advancedpavement.com 
 

Key Design Elements: 
1. Adsorption media type and depth 
2. Sand specifications and depth 
 
 
 

Cost Effectiveness Relative to Detention Basins:  
• Cost includes cost of pretreatment. 

 
 

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

MediumHigh Low
 

Rating Key for Constituent 
Removal Efficiency and L
of

evel-
-Confidence

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
• Requirements: All porous pavements should be 

inspected several times in the first few months after 
construction, and at least annually thereafter. 

• Nuisance Control:  Inspection should be conducted 
after large storms to check for surface ponding that 
might indicate possible clogging.   

• Specialty Training / Equipment:  Vacuum style 
street sweepers are recommended. 

Project Development: 
• Right-of-Way Requirements: Under pavement 

design requires no additional ROW. 
• Siting Constraints: Similar to infiltration BMPs.  

Some considerations are depth to groundwater, 
subgrade permeability, and soil type. 

• Construction:  Construction requires special care 
and some changes to normal practices and 
scheduling.  Sub-grade compaction should be 
avoided to prevent reducing the permeability.  
Erosion control should be in place until vegetation 
established before installation.  Recommended last 
item of construction. 

Advantages: 
• Reduces or eliminates space needed for other 

BMPs. 
Constraints:  
• Not feasible where traction sand is applied. 
• Durability affected by temperature. 
• More costly that traditional asphalt concrete. 
• Low permeable subgrade that increase runoff 

through the over will decrease removal efficiency. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Design, Construction, Maintenance and Cost Sources:  
• National Asphalt Pavement Association (NAPA) 

Porous Asphalt Pavement.  www.hotmix.org/ 
• Land Development Today, “From the Ground Up,” 

Aug. 8, 2005, Article #331, Accessed Jan. 2006, 
www.landdevelopmenttoday.com/Article331.htm 

• Cahill Associates, “Porous Asphalt with Subsurface 
Infiltration/Storage Bed,” Jan 2006, 
www.thcahill.com/pasphalt.html 

• Uni Eco-Stone®, Uni-Group U.S.A., Jan 2006, 
www.uni-groupusa.org 

• Soil Stabilization Products Company, Inc. July 
2006, www.sspco.com 

• Permeable Interlocking Concrete Pavements, Jul 
2006, www.icpi.org 

• SF-Rima™, SF Matoro®-Drain, SF-Eco®-Duct, SF 
Concrete Technology Inc., www.sfconcrete.com 

Performance Demonstration Sources: 
• Brattebo, B. O. and D. B. Booth. “Long-Term 

Stormwater Quality and Quality Performance of 
Permeable Pavement Systems,” Draft 7/1/2003. 
http://depts.washington.edu/cwws/Research/Reports
/permeableparking.pdf, Accessed Jan 2006, Center 
for Water and Watershed Studies Dept. of Civil & 
Environmental Engineering., University of 
Washington. 

• James, W. and von Langsdorf, H. “The Use of 
Permeable Concrete Block Pavement in Controlling 
Environmental Stressors in Urban Area,s” Oct 
2003. Proceedings of the 7th Int’l Conf. on Concrete 
Block Paving, ISBN 0-958-46091-4, Sun City 
South Africa. 

• Booth, Derek. “Field Evaluation of Permeable 
Pavements for Stormwater Management, Olympia, 
Washington,” Oct 2000. Center for Urban Water 
Resources Management, Univ. of Washington. U.S. 
EPA. 

• Shackel, B., Ball, J., and Mearing, M. “Using 
Permeable Eco-Paving to Achieve Improved Water 
Quality for Urban Pavements,” Oct 2003. 
Proceedings of the 7th Int’l Conf. on Concrete Block 
Paving. ISBN: 0-958-46091-4. Sun City, South 
Africa. 
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Caltrans Treatment BMP Technology Report 

Description: 
Typically used in turf pavements and soil stabilization 
subsurface drainage structures are being developed in 
stronger more durable designs that can withstand higher 
loading for driveways and footpaths.  These structures like 
all porous surface pavements, allow infiltration into either 
storage basins or into the soil and ultimately recharge 
existing groundwater.  The long term durability of the 
product itself is expected to last 20-30 years; however, in 
newer applications durability is yet to be determined.  The 
cellular design of these structures increase the shear 
resistance of the granular infill materials allowing the use 
of lower quality aggregates such as sand and gravel to 
carry concentrated loads that would otherwise require 
crushed stone or bituminous mixes to prevent localized, 
near-surface, shear failure.  As with most permeable 
surfaces, the lower reservoir layer is designed for load 
requirements and for water storage capacity.  An overflow 
mechanism is recommended in case of clogging.  The 
pavement may also be designed to receive off-site runoff.       
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes: 

• Removal efficiency for infiltration is assumed to 
be 100% for the design water quality volume 
since no water is discharged to surface waters. 

 
 
 
 
 

Source: www.sspco.com 
 
Key Design Elements: 
1. Adsorption media type and depth 
2. Sand specifications and depth 
 
 
Cost Effectiveness Relative to Detention Basins:  
• Cost includes cost of pretreatment. 

 

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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Issues and Concerns: 

Maintenance: 

 

• Requirements: All porous pavements should be 
inspected several times in the first few months after 
construction, and at least annually thereafter. 
Nuisance Control:  Inspection should be conducted 
after large storms to check for surface ponding that 
might indicate possible clogging.   

• 

Specialty Training / Equipment:  Vacuum style street 
sweepers are recommended. 

• 

Project Development: 
Right-of-Way Requirements: Under pavement design 
requires no additional ROW. 

• 

Siting Constraints: Similar to infiltration BMPs.  
Some considerations are depth to groundwater, 
subgrade permeability, and soil type. 

• 

Construction:  Construction requires special care and 
some changes to normal practices and scheduling.  
Sub-grade compaction should be avoided to prevent 
reducing the permeability.  Erosion control should be 
in place until vegetation established before 
installation.  Recommended last item of construction. 

• 

Advantages: 
• 

• 
• 
• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Reduces or eliminates space needed for other BMPs. 
Constraints:  

Not feasible where traction sand is applied. 
Durability affected by temperature. 
More costly that traditional asphalt concrete. 
Low permeable subgrade that increase runoff through 
the over will decrease removal efficiency. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Design, Construction, Maintenance and Cost Sources:  
Invisible Structures, Inc., “Gravelpave2”Jul 2006, 
www.grasspave.com 
Land Development Today, “From the Ground Up,” 
Aug. 8, 2005, Article #331, Accessed Jan. 2006, 
www.landdevelopmenttoday.com/Article331.htm 
Cahill Associates, “Porous Asphalt with Subsurface 
Infiltration/Storage Bed,” Jan 2006, 
www.thcahill.com/pasphalt.html 
Uni Eco-Stone®, Uni-Group U.S.A., Jan 2006, 
www.uni-groupusa.org 
Soil Stabilization Products Company, Inc. July 2006, 
www.sspco.com 
Permeable Interlocking Concrete Pavements, Jul 
2006, www.icpi.org 
SF-Rima™, SF Matoro®-Drain, SF-Eco®-Duct, SF 
Concrete Technology Inc., www.sfconcrete.com 

Performance Demonstration Sources: 
Brattebo, B. O. and D. B. Booth. “Long-Term 
Stormwater Quality and Quality Performance of 
Permeable Pavement Systems,” Draft 7/1/2003. 
http://depts.washington.edu/cwws/Research/Reports/p
ermeableparking.pdf, Accessed Jan 2006, Center for 
Water and Watershed Studies Dept. of Civil & 
Environmental Engineering., University of 
Washington. 
James, W. and von Langsdorf, H. “The Use of 
Permeable Concrete Block Pavement in Controlling 
Environmental Stressors in Urban Area,s” Oct 2003. 
Proceedings of the 7th Int’l Conf. on Concrete Block 
Paving, ISBN 0-958-46091-4, Sun City South Africa. 
Booth, Derek. “Field Evaluation of Permeable 
Pavements for Stormwater Management, Olympia, 
Washington,” Oct 2000. Center for Urban Water 
Resources Management, Univ. of Washington. U.S. 
EPA.  
Shackel, B., Ball, J., and Mearing, M. “Using 
Permeable Eco-Paving to Achieve Improved Water 
Quality for Urban Pavements,” Oct 2003. Proceedings 
of the 7th Int’l Conf. on Concrete Block Paving. ISBN: 
0-958-46091-4. Sun City, South Africa. 
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Description: 
The BaySaver® is a dual tank system.  Low flows are 
diverted to the offline tank.  High flow passes through the 
primary tank. 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Litter removal efficiencies based on best 

professional judgment. 
 
 
 

 

 

 
  

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
Source:www.baysaver.com 

 
Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Rating Key for Constituent 
Removal Efficiency 
and Level-of-Confidence 
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Water Quality Inlet  BaySaver® 

Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required 
cleaning frequency.  

 Nuisance Control: Standing water requires vector 
monitoring. 

 Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint. 

 Siting Constraints: Minimal head requirement. 
 Construction: No special requirements identified. 

 
Advantages: 
• Small footprint. 
 

Constraints: 
• Vector concerns. 
• It appears that some floating litter may accumulate 

in the primary tank and discharge during high flows. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Sources:  
• BaySaver, Inc., www.baysaver.com 
• U.S. Environmental Protection Agency, 

www.epa.gov/OW-OWM.html/mtb/wtrqlty.pdf 
• U.S. Environmental Protection Agency, 

www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/baysaver.html 

 

Literature Sources of Performance Demonstrations: 

 

• none identified. 
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Description: 
The BioSTORMTM is a double vault system that uses 
coalescing plates in the second tank.  Despite its name, 
there does not appear to be any biological component to 
the system.  It is designed as an offline device so high 
flows bypass the system 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Litter removal efficiencies based on best 

professional judgment. 
• Other performance estimates based on Caltrans 

study of similar technology (fact sheet C-27). 
 
 

 

 

 
  

 
 
 
 
 
 
 
 
 

 
 
 
Source: www.biomicrobics.com 
 
Key Design Elements:  
1. Detention time 
2. Flow capacity 
 
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

0040909



BMP Fact Sheet Page 2 of 2   
Water Quality Inlet  bioSTORMTM 

Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required 
cleaning frequency.  

 Nuisance Control: Standing water requires vector 
monitoring. 

 Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint. 

 Siting Constraints: Check for underground utility 
conflicts. 

 Construction: No special requirements identified. 
 
 

Advantages: 
• Small footprint. 
 

Constraints: 
• Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• Bio-Microbics, Inc., www.biomicrobics.com 
 

 

Literature Sources of Performance Demonstrations: 

 

• none identified. 
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Description: 
CrystalStream™ is a system of baffles and screens 
contained within a concrete vault.  A trash basket is 
followed by two baffles and a reservoir for captured oil.  
Water then passes through a fiber mesh before leaving 
the unit.  All these components are removable.  It is 
unclear how high flows are passed through the unit 
without going through the mesh. 
 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
• Tests for statistical significance were not performed. 
• Litter removal based on professional judgment 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
Source: www.crystalstream.com 
 

Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
4. Capacity from 6 to 36 cfs 
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 

 Rating Key for Constituent 
Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Water Quality Inlet  CrystalStreamTM 

Issues and Concerns: 

Maintenance: 
• Requirements: Initially the site should be monitored 

frequently in order to determine the required cleaning 
frequency.  Environmental Technology Verification 
(ETV) study experienced 3 to 4 cleanings per year.  

• Nuisance Control: Standing water requires vector 
monitoring. 

• Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

Project Development: 
• Right-of-Way Requirements: Relatively small 

footprint. 
• Siting Constraints: Minimal head requirement. 
• Construction: No special requirements identified. 

Advantages: 
• Small footprint. 

Constraints: 
• Vector concerns. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• CrystalStreamTM Technologies, 

www.crystalstream.com 
Literature Sources of Performance Demonstrations: 

 

• Environmental Technology Verification Program, 
NSF International, June 2005, 05/21/WQPC-WWF, 
EPA 600/R-05/085.  p. 21. 
www.epa.gov/etv/pdfs/vrvs/09_vr_pbm.pdf 
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Description: 
EcoSep® is a two chambered system.  Water enters the first 
cylinder and hits a flow splitter.  Water leaves the chamber 
through a down turned elbow.  The final chamber has a 
coalescing outlet structure.  Ability to pass high flow is 
unclear.  The unit may need to be installed off-line. 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

• Litter removal efficiency based on best professional 
judgment. 

 
 

 
 

 

 

 
  

 
 
 
 
 
 
 
 
 
 

 
Source: www.royalenterprises.net 

 
Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
 
 

Cost Effectiveness Relative to Detention Basins:   

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 
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Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required 
cleaning frequency.  

 Nuisance Control: Standing water requires vector 
monitoring. 

 Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint. 

 Siting Constraints: Minimal head requirement. 
 Construction: No special requirements identified. 

 
Advantages: 

• Small footprint. 
 

Constraints: 
• Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• Royal Environmental Systems, Inc., 

www.royalenterprises.net 
 

Literature Sources of Performance Demonstrations: 
• none identified. 
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Description: 
The Hancor® storm water quality unit has five sections 
within a horizontal cylinder.  The first three sections are 
separated by a weir and a unique baffle system mounted at 
an incline.  The fourth compartment has coalescing media.  
Water discharges the final section via a down turned 
elbow.  Ability to pass high flow is unclear.  The unit may 
need to be installed offline. 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.   

Total Phosphorus N.A.  

Pesticides N.A.    

Total Metals N.A.    

Dissolved Metals N.A.    

Microbiological N.A.    

Litter   

BOD N.A.     

TDS N.A.    
Notes: 
 

 Litter removal based on professional judgment. 
 Other performance estimates based on Caltrans 

study of similar technology (see page C-31). 
 
 
 

 

 

 
  

 
 
 
 
 
 
 
 
 

 
 
 
 
 
Source: www.hancor.com 
 
Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
 
 

Cost Effectiveness Relative to Detention Basins:   

 

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 
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®Water Quality Inlet  Hancor Storm Water Quality Unit 

 

Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required 
cleaning frequency.  

 Nuisance Control: Vector inspections may be 
required since the unit holds a permanent pool of 
water.  However, accumulation of oil may prevent 
mosquito production. 

 Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint. 

 Siting Constraints: Minimal head requirement. 
 Construction: No special requirements identified. 

 
Advantages: 
• Small footprint. 
 

Constraints: 
• Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Sources:  
• Hancor, Inc., www.hancor.com 

 

Literature Sources of Performance Demonstrations: 
• none identified. 
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Description: 
HD Q-Pac® is a coalescing media for separation of 
suspended solids containing oils in stormwater runoff. 
Used traditionally in pilot-plants and industrial oil-water 
separators, removal efficiencies show promise for use in 
stormwater runoff scenarios.  Stormwater passes through 
the device by means of an influent tube where the media 
attracts oil laden sediments.  When a critical mass is 
reached deposits slough off the polypropylene surfaces 
into a sludge compartment within the device for later 
collection/cleanup. The HD Q-Pac® cube matrix has a 
specific surface area of 132-ft2/ft3 for collection of oily 
sediments oil & water separators, larger than typical 
corrugated sheet media used in similar oil & water 
separators. 
 
 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.   

Total Phosphorus N.A.  

Pesticides N.A.    

Total Metals N.A.    

Dissolved Metals N.A.    

Microbiological N.A.    

Litter   

BOD N.A.     

TDS N.A.    
Notes: 

• 
• 

Litter removal based on professional judgment. 
Other performance estimates based on Caltrans study 
of similar technology (see page C-31). 

 
 
 
 
 

 
 

 
Source: www.lantecp.com 
 

Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 

 

Equivalent Uniform Annual Costs:   

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

April 2007 
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®Water Quality Inlet  HD Q-Pac   

 

• 

Issues and Concerns: 

Maintenance: 
Requirements: Initially the site should be monitored 
frequently in order to determine the required cleaning 
frequency. 
Nuisance Control Vector inspections may be required 
since the unit holds a permanent pool of water.  
However, accumulation of oil may prevent mosquito 
production. 

• 

Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

• 

 

Project Development: 
Right-of-Way Requirements: Relatively small 
footprint. 

• 

Siting Constraints: Low head requirements. • 
Construction: No special requirements identified. • 

 

Advantages: 
• 
• 
• 
• 

• 

• 

• 

Small footprint 
All underground 
No additional ROW or easement required 
Low head requirement. 

Constraints: 
Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Design, Construction, Maintenance and Cost Sources:  

Lantec Products, Inc., www.lantecp.com  

Performance Demonstration Sources: 
None identified. 

Caltrans Treatment BMP Technology Report 
B-236  April 2007 

0040918



BMP Fact Sheet Page 1 of 2 
TMWater Quality Inlet  Kleerwater   

Description: 
KleerwaterTM is a baffle and coalescer.  Water enters and 
leaves the unit via down turned pipes. 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.   

Total Phosphorus N.A.  

Pesticides N.A.    

Total Metals N.A.    

Dissolved Metals N.A.    

Microbiological N.A.    

Litter   

BOD N.A.     

TDS N.A.    
Notes: 

 Litter removal based on professional judgment.  
 Other performance estimates based on Caltrans 

study of similar technology (See page C-31). 
 

 
 
 
 

 

 

 
 
  

 
 
 
 
 
 
 

 
 

Source: www.kleerwater.net 

Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
 

Cost Effectiveness Relative to Detention Basins:   

 

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 Benefit            Benefit   

 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 
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TMWater Quality Inlet  Kleerwater  

Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required 
cleaning frequency.  

 Nuisance Control: Vector inspections may be required 
since the unit holds a permanent pool of water.  
However, accumulation of oil may prevent 
mosquito production. 

 Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint. 

 Siting Constraints: Minimal head requirement. 
 Construction: No special requirements identified. 

 
Advantages: 
• Small footprint. 
 

Constraints: 
• Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Sources:  
• Kleerwater Technologies, LLC, 

www.kleerwater.net 
• U.S. Environmental Protection Agency, 

www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/kleerwater.html 

 

Literature Sources of Performance Demonstrations: 
• none identified. 
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Description: 
PSI Separator is a coalescing type separator that uses a 
down-turned outlet pipe to trap oil within the unit. 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.   

Total Phosphorus N.A.  

Pesticides N.A.    

Total Metals N.A.    

Dissolved Metals N.A.    

Microbiological N.A.    

Litter   

BOD N.A.     

TDS N.A.    
Notes: 
 

 Litter removal based on professional judgment.  
 Other performance estimates based on Caltrans 

study of similar technology (See page C-31). 
 
 

 

 

 
  

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
Source: www.psinternational.com 
 
Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 
 
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

  
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Water Quality Inlet  PSI Separator 

Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required 
cleaning frequency.  

 Nuisance Control: Vector inspections may be 
required since the unit holds a permanent pool of 
water.  However, accumulation of oil may prevent 
mosquito production. 

 Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 

 Right-of-Way Requirements: Relatively small 
footprint. 

 Siting Constraints: Minimal head requirement. 
 Construction: No special requirements identified. 

 
Advantages: 
• Small footprint. 
 

Constraints: 
• Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Sources:  
• PS International, Inc., www.psinternational.com 

 

Literature Sources of Performance Demonstrations: 
• None identified. 
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Description: 
The SNOUT® is a hood that fits on the outlet of a trapping 
catch basin or other structures that holds a permanent pool 
of water. 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Nutrients N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 

 
• Litter removal efficiency based on professional 

judgment considering that neutrally buoyant 
material can escape. 

• Could enhance performance of other BMPs with 
standing water, such as wet basins and wet vaults. 

 
 
 

 

 

 
  

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Source: www.epa.gov 
 
Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality volume) 
 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

 

 
 

Before 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

After 
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Issues and Concerns: 

Maintenance: 
• Requirements:  Depends on existing structure. 
• Nuisance Control: Depends on existing structure.  

May hold standing water and promote vector 
breeding. 

• Specialty Training/Equipment: Depends on existing 
structure. 

Project Development: 
• Right of Way Requirements: none. 
• Siting Constraints: none. 
• Construction: No special requirements identified. 
 

Advantages: 
• Easy to install. 
 

Constraints: 
• The existing structure retrofitted with the SNOUT® 

may create mosquito habitat. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sources:  
• Best Management Products, Inc., www.bestmp.com 
• U.S. Environmental Protection Agency, 

www.epa.gov/region1/assistance/ceitts/stormwater/t
echs/snout.html 

 

Literature Sources of Performance Demonstrations: 
• none identified. 
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Description: 
The StormVaultTM is a below grade detention and 
sedimentation vault.  Treatment is provided by a series of 
baffles for sediment detention, an orifice-controlled outlet 
and an outlet screen to prevent clogging. 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
 Average TSS efficiency was 77% (Wright Waters, 

2006b) and 61% (Wright Waters 2006a).  Only one 
influent event was above the Caltrans 90th percentile 
of 350 mg/L. 

 Total metals removal efficiency based on reports of 
10% zinc load removal, 10% copper removal, and 
39% lead removal (Wright Waters, 2006a). 

 Nutrient removal based on total phosphorus.  Nitrogen 
removal was inconclusive because nitrate was not 
analyzed (Wright Waters, 2006a and b). 

 Removal efficiencies and Level-of-confidences based 
on above-referenced data. 

 
 

 
Source: www.contech-cpi.com 
 

Key Design Elements:  
1. Detention time 
2. Pollutant storage capacity 
3. Flow capacity (flood and water quality flow) 

 
 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 Benefit            Benefit   

 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 
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Issues and Concerns: 

Maintenance: 
 Requirements: Initially the site should be monitored 

frequently in order to determine the required cleaning 
frequency.  

 Nuisance Control: Standing water requires vector 
monitoring. 

 Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

Project Development: 
 Right-of-Way Requirements: Relatively small 

footprint. 
 Siting Constraints: Minimal head requirement. 
 Construction: No special requirements identified. 

Advantages: 
 Potentially small footprint with limited space since the 

system is underground. 
Constraints: 

 Depending on the system size, cost of construction 
can be high. 

 Maintenance could be costly depending on system 
size. 

 Standing water may be a vector concern 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  
 Contech® Stormwater Solutions, Inc., www.contech-

cpi.com 
 Jensen Precast, www.jensenprecast.com 

Performance Demonstration Sources: 
 Wright Water Engineers, Inc., CH2M HILL, “Testing 

Of The Jensen Precast StormVaultTM, Paratransit Bus 
Lot Sacrament, Ca, 2001 Monitoring Report.” 
February 2002a. 

 Wright Water Engineers, Inc., “Testing Of The Jensen 
Precast StormVaultTM, Albemarle County Office 
Building Parking Lot Charlottesville, Va., 2001 
Monitoring Report.” March 2002b.  

 U.S. Environmental Protection Agency, 
www.epa.gov/region1/assistance/ceitts/stormwater/tec
hs/stormvault.html 
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Caltrans Treatment BMP Technology Report 

Description: 
VortClarex™ employs baffles and coalescing media for 
storm water treatment where industrial effluent 
concentrations must be wet (eg. 10 mg/l oil & grease). 
Flow enters the pre-cast concrete vault and is diffused 
allowing heavy sediment to settle.  Lighter water & 
pollutants travel over a baffle and pass through a 
coalescing media that traps oil & other pollutants before 
leaving the chamber.   
 
 
 
 
 
 
 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.   

Total Phosphorus N.A.  

Pesticides N.A.    

Total Metals N.A.    

Dissolved Metals N.A.    

Microbiological N.A.    

Litter   

BOD N.A.     

TDS N.A.    
Notes: 

• Litter removal based on professional judgment. 
• Other performance estimates based on Caltrans 

study of similar technology (See page C-31). 
 
 
 
 

 
 
 
 

 
 
Source: www
 

Key Design 
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2. Pollutan
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Equivalent U
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• 

Issues and Concerns: 

Maintenance: 
Requirements: Initially the site should be monitored 
frequently in order to determine the required cleaning 
frequency. 
Nuisance Control: Vector inspections may be required 
since the unit holds a permanent pool of water.  
However, accumulation of oil may prevent mosquito 
production. 

• 

Specialty Training /Equipment: Vactor equipment 
recommended for cleaning. 

• 

 

Project Development: 
Right-of-Way Requirements: Relatively small 
footprint. 

• 

Siting Constraints: Low head requirements. • 
Construction: No special requirements identified. • 

 

Advantages: 
• 
• 
• 
• 

• 

• 

• 

Small footprint 
All underground 
No additional ROW or easement required 
Low head requirement. 

Constraints: 
Vector concerns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Design, Construction, Maintenance and Cost Sources:  

Contech® Stormwater Solutions, Inc., www.contech-
cpi.com 

Performance Demonstration Sources: 
None identified 
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Wetland Systems – Vegetated Rock Filter (Subsurface Flow Wetland) 
Description: 
Vegetated Rock filter consist of a sealed, shallow basin or 
channel filled with substrate media (gravel, rock or other 
material) and emergent aquatic plants.  This BMP attempts 
to replicate some of the conditions in natural wetlands.  
Treatment (load removal) is primarily accomplished via 
filtration by the substrate media, with some contribution 
from plants.  A forebay or other pre-treatment method of 
removing large solids is recommended to extend the life of 
the substrate media and improve overall performance.  The 
Vegetated Rock Filter may be lined to protect underlying 
groundwater.     
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   

Dissolved Metals N.A.  

Microbiological   

Litter N.A.  

BOD N.A.  

TDS   
Notes: 
• 

• 

• 

• 

• 
• 

• 

Egan et al. reported 81% TSS mass removal.  Reuter et al. 
reported 80-88% TSS mass removal.   
Egan et al. reported mass removal of TKN, NO3, and total 
nitrogen at 63%, 75%, and 63%, respectively.  Reuter et al. 
reported 85-87% NO3 mass removal, but 53-58% NH4 mass 
export.  Export may have resulted from the mineralization of 
organic nitrogen in the gravel and lack of nitrification due to 
infrequency of aerobic conditions.   
Egan et al. reported 82.5% total phosphorus mass removal.  
Reuter et al. reported 44-47% particulate phosphorus mass 
removal and 28-41% soluble reactive phosphorus mass 
export, possibly due to the unwashed gravel used to form the 
wetland bed.   
Egan et al. reported mass removal of Cd, Cr, Cu, Pb, and Zn 
of 80%, 38%, 21%, 73%, and 55%, respectively.  Reuter et 
al. reported 80-88% total iron mass removal.    
Egan et al. reported 8% TDS mass removal.   
Removal efficiencies and confidence levels are based on 
above reported data. 

 

Key Design Elements:  
1. The wetland design should include a buffer to separate 

the wetland from surrounding land. 
2. Depth of the media selected will depend on the type of 

media that can support typical vegetation with a root 
structure depth of 0.6-m (2-ft.). 

3. Site must have adequate water flow and appropriate 
underlying soils. 

4. Liner may be required to prevent contamination of 
high groundwater. 

5. Include a fore bay or other pretreatment method for 
removing large solids to extend substrate media life. 

 
 Cost Effectiveness Relative to Detention Basins: 

Capitol costs expected to be comparable to a media filter 
BMP. 

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Wetland Systems – Subsurface Flow Wetland 
Issues and Concerns: 

Maintenance: 
Requirements: Plants should be cut to ground level annually 
before the spring growth season.  The gravel bed should also 
be inspected for sediment build-up annual.  Inlet and outlet 
devices should be checked for clogging at least twice during 
the rainy season.  During the first year, more maintenance 
might be required to establish aquatic plant growth.  After 
the plants have been established, water may be required 
once or twice during the summer dry period. 

• 

Nuisance Control: None identified. • 
Specialty Training/Equipment: No special requirements 
identified. 

• 

Project Development: 
Right-of-Way Requirements: High area requirements. • 
Siting Constraints: Low permeable soil surrounding the 
bottom sides of the substrate media is required if a liner is 
not used.  Dry weather flow may be required to keep 
vegetation alive. 

• 

Construction: Plant establishment period is recommended.  
If a liner is used, it must be carefully constructed to avoid 
punctures. 

• 

  Advantages: 
• 
• 
• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

Enhances aesthetics and wildlife habitat. 
Good pollutant removal. 
Passive system with little to no mechanical equipment or 
energy necessary for operation. 
Low O&M costs associated with trained personnel. 
Minimal vector concerns, since water treatment is 
accomplished below surface. 

Constraints: 
May be difficult to maintain vegetation under a variety of 
flow conditions, particularly during dry weather periods. 
Can be expensive to construct with large land areas 
requirements. 
While effective in their contaminant removal, this renewable 
process requires long-term maintenance to remove the 
metals and persistent organics that accumulate in wetland 
sediments over time. 
Cold-climates have a reduced rate of constituent removal 
and may not be feasible or technically possible given certain 
design constraints. 
Cost or availability of substrate media required for 
subsurface drainage may reduce the viability of using 
subsurface wetlands as a BMP option. 

 
 
 
 
 
 
 
 

Design, Construction, and Maintenance Cost Sources:   
Schueler, Thomas R. and Holland, Heather K., “The 
Practice of Watershed Protection; Article 95 – Performance 
of Gravel-Based Wetland in a Cold, High Altitude Climate, 
and Article 97 – Vegetated Rock Filter Treats Stormwater 
Pollutants in Florida,” p.493-494 and p. 498-499, Center for 
Watershed Protection, 2002. 

Sources of Performance Demonstrations: 
Egan, T.J.S. Burroughs and T. Attaway. 1995. “Packed Bed 
Filter.” Proceedings of 4th Biennial Symposium on 
Stormwater Quality. Southwest Florida Water Management 
District. Brookeville, FL. P. 264-274. 
Reuter, John T., Djohan, Tjut, and Goldman, Charles R., 
1991. “The Use of Wetlands for Nutrient Removal from 
Surface Runoff in a Cold Climate Region of California – 
Results from Newly Constructed Wetland at Lake Tahoe.” 
Div. of Environmental Studies, Univ. of Calif. Davis. May 
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Wetland Systems    Constructed Wetland 
Description: 
Constructed wetlands (aka: free water surface wetland) 
attempt to replicate some of the conditions in natural 
wetlands.  Constructed wetlands for stormwater treatment 
typically are shallow (less than 2 meters) ponds with a 
variety of wetland plant species.  The ponds often 
incorporate forebays to localize sediment accumulation, 
shallow zones to encourage filtration by plant material, and 
deeper zones to allow further sedimentation.  The water 
quality benefits of treatment in natural or constructed 
wetlands include nutrient cycling and removal, and 
reduction in suspended solids (TSS), total dissolved solids 
(TDS), trace metals, and BOD.  
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Nutrients   

Pesticides   

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS   
Notes: 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Key Design Elements:  
1. Sediment forebays are recommended to decrease the 

velocity and sediment loading to the wetland.  The 
forebay should contain at least 10 percent of the 
wetlands treatment volume and should be 4 to 6 feet 
deep. 

2. The wetland design should include a buffer to separate 
the wetland from surrounding land. 

3. Above ground berms or high marsh wedges should be 
placed at 50 foot intervals. 

4. A four-to-six foot deep micropool should be included 
in the design to prevent the outlet from clogging. 

5. Site must have adequate water flow and appropriate 
underlying soils. 

 
 Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 
 
 

 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Wetland Systems    Constructed Wetland 
Issues and Concerns: 

Maintenance: 
Requirements: Active management of the hydrology 
and vegetation during the first few years or growing 
seasons is necessary.  Vegetation thinning or 
removal may be necessary for vector control.  
Wildlife may limit activities or limit them to a 
particular season. 

• 

Nuisance Control: The constructed wetland facility 
can promote mosquito breeding. 

• 

• Specialty Training/Equipment: No special 
requirements identified. 

 
Project Development: 

 Right-of-Way Requirements: High area 
requirements. 

• 

Siting Constraints: Low permeable soil is required 
if a liner is not used.  Dry weather flow may be 
required to keep vegetation alive. 

• 

Construction: Plant establishment period is 
recommended.  If a liner is used, it must be 
carefully constructed to avoid punctures. 

• 

   
Advantages: 
• 
• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Enhances aesthetics 
Enhances wildlife habitat. 
Good pollutant removal. 

 
Constraints: 

May be difficult to maintain vegetation under a 
variety of flow conditions 
Relatively high construction costs in comparison to 
other BMP’s 
Species may restrict maintenance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:   

Schueler, T.R., “Design of Stormwater Pond Systems”.  
Metropolitan Washington Council of Governments, 
Washington, DC. 
Schueler, Thomas R., 1987.  “Controlling Urban 
Runoff:  A Practical Manual for Planning and 
Designing Urban BMP’s.  July. 

 
Literature Sources of Performance Demonstrations: 

Kadlec and Knight, “Treatment Wetlands”, Lewis 
Publishers, NY, NY. 1996. 
Schueler T. R., et al., “A Current Assessment of Urban 
Best Management Practices.” 1992. 
Schueler, T.R., Kumble, M.A., and Heraty, M.A., 
“BMP: Techniques for Reducing Non-Point Source 
Pollution in the Coastal Zone”.  126pp.  Metropolitan 
Washington Council of Governments. 1992. 
Schueler, T.R., F.J. Galli, L. Herson, P. Kumble and 
D.Shepp, “Developing Effective BMP Systems for Urban 
Watersheds”.  Urban Non-Point Workshops, New 
Orleans, Louisiana.  January 27-29, 1991. 
Strecker, E.W; J.M. Kersnar; and E.D. Driscoll, “The Use 
of Wetlands for Controlling Stormwater Pollution; Final 
Report”, Prepared for Region 5 Water Division, 
Wetlands and Watershed Section, Watershed 
Management Unit, USEPA, Chicago, IL.  Prepared by 
Woodward Clyde Consultants, Portland OR 1992. 
Washington State Department of Ecology, 2000.  
“Stormwater Management Manual for Western 
Washington,” 251 pp., Volume V, Runoff Treatment 
BMP’s. August. 
D. L. Hey, A. L. Kenimer, and K. R. Barrett. “Water 
Quality Improvement by Four Experimental Wetlands.” 
3:381-397. Ecological Engineering. 1994a. 
D. L. Hey, K. R. Barrett, and C. Biegen. “The Hydrology 
of Four Experimental Constructed Wetlands.” 3:319-343, 
Ecological Engineering. 1994b. 
W. J. Mitsch, J. K. Cronk, X. Wu, R. W. Nairm, and D. 
L. Hey. “Phosphorus Retention in Constructed Freshwater 
Riparian Marshes.” 5(3):830-845, Ecological 
Applications. 1995. 
W. Sanvilleand W. J. Mitsch (eds). 1994. “Creating 
Freshwater Marshes in a Riparian Landscape: Research at 
the Des Plains River Wetlands Demonstration Project.” 
Ecological Engineering 3, special issue. 
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Wetland Systems  StormTreatTM Wetland Systems 

Description: 
The StormTreatTM System (STS) consists of a series of 
sedimentation chambers and constructed wetlands.  These 
wetlands are contained within a modular, 2.9-meter (9.5-ft) 
diameter recycled-polyethylene tank that is roughly four 
feet in height.  Unlike most constructed wetlands systems, 
STS conveys the storm water directly into the subsurface 
of the wetland and through the root zone.  Pollutants are 
then removed through filtration, adsorption, and 
biochemical reactions.  Storm water is retained in the 
wetlands for five to ten days prior to discharge when flow 
to the unit is restricted. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   
Pesticides N.A.   

Total Metals   
Dissolved Metals N.A.   

Microbiological   

Litter N.A.   

BOD N.A.   

TDS N.A.   
Notes: 
• 

• 

Total Nitrogen, phosphorus, TSS, and total metals 
from Winkler et. al. (1997)  Clausen et. al. report 
lower performance (2002) 
Microbiological based on Clausen et. al. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: www.stormtreat.com 
 
Key Design Elements:  
1. Modular, 2.9-meter (9.5-foot) diameter recycled-

polyethylene tank containing a series of sedimentation 
chambers and constructed wetlands 

2. Flow is conveyed from the final sedimentation 
chamber through four, slotted PVC outlet pipes, each 
10-cm (4 inches) in diameter, into the wetland 

3. Mature vegetation in the outer ring should have roots 
that extend into the permanent 15-cm (6 inches) of 
water in the bottom of the tank 

4. Effluent from the wetland is discharged through a 5-
cm (2-inch) diameter pipe that is controlled by a valve 

5. Design flow of 1 to 5-gpm per unit 
6. Volume storage of 5.3-m3 (1,400-gal) 
 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and L
of-Confidence 

evel-

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
April 2007 B-251 

0040933



BMP Fact Sheet Page 2 of 2 
Wetland Systems  StormTreatTM Wetland Systems 
 
Issues and Concerns: 

Maintenance: 

 

• Requirements: Annual inspections and replacement of 
grit filter bag and sediment pumping once every three 
to five years using standard septic system pumper. 
Nuisance Control: Standing water may require vector 
control. 

• 

Specialty Training/Equipment: May need equipment 
to remove grit filter bag and septic haulers to pump 
sediment from the tank. 

• 

Project Development: 
 Right-of-Way Requirements: Moderate • 
Siting Constraints: The systems size and modular 
configuration make it adaptable to a wide range of site 
constraints and watershed sizes.  Requires finish grade 
to discharge at least four feet. 

• 

Construction: No special requirements identified. • 

Advantages: 
• 

• 

• 

• 

• 

• 

• 

• 

• Protects groundwater by removing pollutants prior to 
infiltration. 
The spill contamination feature can capture an 
upstream release and lessen the spill impact on the 
environment. 

Constraints: 
May need to be tested in geographical locations move 
typical of California. 
Small flow rate capacity (average outflow of 1-5 
gpm).  A flow of 0.25-gpm is recommended 
(Krahforst, 1999). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Design, Construction, Maintenance and Cost Sources:  

StormTreatTM Systems, Inc., www.stormtreat.com 
Performance Demonstration Sources: 

U.S. Environmental Protection Agency. “Storm Water 
Virtual Trade Show StormTreat™” Accessed Jul 
2006.  
http://www.epa.gov/region1/assistance/ceitts/stormwat
er/techs/stormtreat.html 
Winkler, Eric. “Technology Assessment Report 
StormTreat System™ StormTreat Systems Inc.” 
Center for Energy Efficient and Renewable Energy 
and Univ. of Massachusetts at Amherst. Sep 1997 
Krahforst, Christian, MCKenna, Steve, Sargent, Dave, 
Knowles, Robert. “An Evaluation of Innovative 
Stormwater Treatment Technology Installations.”  
Section 319 NPS Project #95-02. Prepared for the 
Massachusetts Dept. of Environmental Protection 
Bureau of Resource Protection and EPA Region 1. 
1998-99. 
Clausen, J., Belanger, P., Board, S., Dietz, M., 
Phillips, R., Sonstrom, R.  2002.  Stormwater 
Treatment Devices Section 319 Project, Final Report, 
April 15, 2002.  submitted to Connecticut Department 
of Environmental Protection. 
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APPENDIX C: PILOT STUDY FACT SHEETS  
Appendix C presents fact sheets for the full-scale BMP pilot studies listed in Section 2.2, Table 
2-1.  Some technology evaluations in the attached fact sheets are ongoing, and the assessment of 
these technologies may be revised in future reports.  The evaluations were derived from available 
literature and information gathered from the pilot studies.  BMPs that have completed testing and 
are not being considered further for testing are given a “REJECTED” watermark on the fact 
sheet.  BMPs that are no longer supplied or supported by the manufacturer are marked as 
“DISCONTINUED”.  Unapproved treatment BMP technologies that have been or are being 
tested by Caltrans are presented in the following order: 

TABLE OF CONTENTS 

Technology Product Name Tested 
Page 
No.  

Bioretention Non-proprietary design C-3  
Detention Basin, Outlet Improvements – 
Bladder Valve Non-proprietary design C-5  
Detention Basin, Outlet Improvements - 
Skimmer Non-proprietary design C-7  

Drain Inlet Insert  FossilFilterTM C-9 DISCONTINUED 

Drain Inlet Insert   StreamGuard™ C-11  
Filter, Alternate Media-Austin 
(Activated Alumina) Non-proprietary design C-13  
Filter, Alternate Media-Austin  (Iron-
Modified Activated Alumina) Non-proprietary design C-15 NEW 
Filter, Alternate Media-Austin 
(Limestone) Non-proprietary design C-17 NEW 

Filter, Cartridge (Pearlite/Zeolite) StormFilter™ C-19  

Filter, Open Bed Compost  Compost StormFilter™ (CSF) C-21 DISCONTINUED 

GSRD-Baffle Box Non-proprietary design C-23 REJECTED 

GSRD-Litter Inlet Deflector  Non-proprietary design C-25 REJECTED 

GSRD- V-screen  Non-proprietary design C-27 REJECTED 

Hydrodynamic Separator 
Continuous Deflective 
Separation™ (CDS™) C-29  

Oil/Water Separator Areo-Power® ST1-P3 C-31  

Traction Sand Traps TR 2000 Non-proprietary design C-33 NEW 
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BMP Fact Sheet  Page 1 of 2 
Bioretention  
Description: 

Bioretention facilities are designed to capture and retain 
the storm water quality volume in a shallow, offline, 
vegetated retention area. They are typically used to treat 
small (0.25 to 1.0 acre), highly impervious surfaces such 
as parking areas. Bioretention facilities are intended to 
promote infiltration, evaporation and evapotranspiration of 
the water quality volume. Bioretention basins may have an 
under drain connected to the storm drain if native soils are 
not sufficiently permeable.  Maximum ponding depths 
should be chosen in conjunction with measured 
infiltration/filtration rates to ensure that the facility will be 
dry within 72 hours to prevent mosquito propagation.  
Some manuals suggest saturated soil conditions be no 
greater than 24 hours to avoid plant damage.   
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD N.A.   

TDS N.A.   

Notes:  
• 

• 

• 

• 

• 

A low P-index soil (below 50) must be used in order 
to achieve phosphorus absorption  (Hunt, 2006) 
Hunt et al., 2006, reported 40% Total Nitrogen 
removal, 81%, 98% and 99% Total Lead, Zinc and 
Copper removal respectively. 
Hunt et al, 2006, reported 65% Total Phosphorus for 
low P-index soil. 
Removal efficiencies level-of-confidences for Total 
Phosphorus, Metals, and Nitrogen based on Hunt et al. 
Litter removal based on professional judgment 

 
 

Source: Maryland Water Resources Research Center, Jan 
2006. 

 

Key Design Elements: 

1. Size 
2. Vegetation 
3. Underground drain system 
4. Ponding depth. 
5. Drainage area 
6. Flow capacity 

 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

  
 
 

Benefit            Benefit   
 
Cost                 Cost      
Benefit             Benefit    
 
Cost                 Cost        

Medium LowHigh
 

Rating Key for Constituent 
Removal Efficiency 
and Level-of-Confidence

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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BMP Fact Sheet  Page 2 of 2 

Bioretention 

• 

Issues and Concerns: 

Maintenance: 

Requirements: Regular vegetation management is 
required. 
Nuisance Control: The bioretention facility may 
promote mosquito breeding if clogged.  

• 

Specialty Training/Equipment: No special 
requirements identified. 

• 

Project Development: 

Right-of-Way Requirements: Space requirements are 
relatively high to accommodate shallow water quality 
storage depths. 

• 

Siting Constraints: May need supplemental irrigation 
in dry areas, depending on plant selection. 

• 

Construction: Vegetation establishment period is 
recommended.  Water should bypass until 
construction is complete and the drainage area is 
stabilized.  

• 

Advantages: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
Pollutant removal effectiveness is typically high, 
accomplished primarily by physical filtration of 
particulates through the soil profile; and adsorption of 
constituents by the soil.  
It can provide an aesthetic vegetated appearance. 

Constraints: 

May not be appropriate along highways where safety 
considerations preclude use of large trees or plantings 
that obscure sight lines.  
In areas with prolonged dry periods, maintenance of 
trees, shrubs and grass between rainfalls may require 
irrigation.  
As with any infiltration/filtration facility, clogging can 
cause water ponding and associated nuisance and 
vector problems.  
Use of planting soil to fill the basin may increase costs 
compared to infiltration basins.  
It takes time for bioretention facilities to become 
established while vegetation develops, though filtering 
still occurs. 
Possible contamination of groundwater can be 
associated with an unlined bioretention facility. 

 
 
 
 
 
 
 
 

Design, Construction, Maintenance and Cost Sources:  

Center for Watershed Protection (CWP), 1996.  
“Design of Stormwater Filtering Systems Center for 
Watershed Protection”.  December 1996. 
http://www.co.pg.md.us/Government/AgencyIndex/D
ER/ESD/Bioretention/bioretention.asp 
Engineering Technologies Associates, Inc. (ETA)., 
“Design Manual for Use of Bioretention in 
Stormwater Management,” prepared for Prince 
George’s County, Maryland, Department of 
Environmental Resources.   
Maryland Dept of the Environment and Center for 
Watershed Protection 2000.  “Maryland Storm water 
Design Manual, Volumes I & II.” 

Performance Demonstration Sources: 

Davis, A., M. Shokouhian, H. Sharma and C. Minami. 
1998. “Optimization of Bioretention for Water Quality 
and Hydrological Characteristics.  Final Report: 01-
4-31032.” University of Maryland Department of 
Civil Engineering, Prince George’s County 
Department of Environmental Resources.  Landover, 
MD. 237 pp. 
Hunt, W.f., Jarrett, A.R., Smith, J.T., and Sharkey, 
L.J., “Evaluating Bioretention Hydrology and Nutrient 
Removal at Three Field Sites in North Carolina,” 
ASCE Journal of Irrigation and Drainage Engineering, 
p. 600-608, Nov/Dec 2006. 
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BMP Fact Sheet               Page 1 of 2  
Detention Basin, Outlet Improvements – Bladder Valve 
Description: 
A valve with an inflated bladder can be used to increase 
detention time.  The pneumatic bladder located in the 
sedimentation chamber outlet drain is inflated when 
sensors detect rain to provide a set sedimentation time. 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• No performance data encountered in field 

demonstrations or in literature for post construction 
stormwater treatment. 

• TSS, Total Nitrogen, and Phosphorus, are from 
Barrett et. al. (1997) 

• Other constituents are based on approved detention 
basin performance (Appendix D)   

• Litter removal based on professional judgment 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
Key Design Elements: 
1. Hydraulic capacity 
2. Means of removing water when skimmer is at its 

lowest position 
3. Power and controls system for operating outlet 

bladder or valve 
Ancillary Facilities 
Extended detention basin. 
 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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BMP Fact Sheet              Page 2 of 2  
Detention Basin, Outlet Improvements – Bladder Valve 
Issues and Concerns: 

Maintenance: 
• Requirements: Mechanical skimmer or bladder will 

require inspection and periodic replacement. 
• Nuisance Control: None beyond normal detention 

basin.    
• Specialty Training/Equipment: Training  required to 

inspect and maintain outlet. 
Project Development: 
• Right-of-Way Requirements: Equivalent to detention 

basin. 
• Siting Constraints: Equivalent to detention basin.  

May require power. 
• Construction: No special requirements identified. 

Advantages: 
• Potentially increased removal of suspended solids. 

Constraints: 
• Maintenance costs for sedimentation basins will be 

increased slightly since more sediments will 
accumulate in the sedimentation basin. 

• May require draining the basin if the outlet fails. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sources:  
• Caltrans, 2001.  Detention basin Optimization – 

Reconnaissance Study.  CTSW-RT-01-029.  Final 
Report.  June 2001.  p 3-7.   

Literature Sources of Performance Demonstrations: 
• Barrett, M. E., Keblin, M. V., Walsh, P. M., Malina, 

J. F., Jr., 1997, Evaluation of the Performance of 
Permanent Runoff Controls: Summary and 
Conclusions.  P. 30. 
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BMP Fact Sheet               Page 1 of 2  
Detention Basin, Outlet Improvements – Skimmer 
Description: 
The improved detention basin outlet drains water from the 
top of the basin to improve the sedimentation efficiency.  
The sedimentation process could be improved by adding 
an outflow device composed of a skimmer, drainage hose 
and float to the current BMP design of the Austin Filter for 
the detention basin outlet or to the outlet of a stand-alone 
detention basin.  The tank will be drained or “decanted” 
from the surface in order to allow more time for the 
sedimentation process.  With the improved sedimentation 
process, less sediment will be collected on the media filter, 
reducing maintenance and extending the life of the sand 
filter. 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• No performance data encountered in field 

demonstrations or in literature for post construction 
stormwater treatment.   

• Based on laboratory study, Barrett et. al. (1997) 
reports very limited improvement over traditional 
outlets. 

• Performance based on approved detention basin 
performance (Appendix D)   

• Litter removal based on professional judgment 
 

 
 
 

 
  
 
 
 

 
 
 
 
 
 
 
 
 
 
Source:  www.abe.psu.edu 
 
Key Design Elements: 
1. Hydraulic capacity 
2. Means of removing water when skimmer is at its 

lowest position 
3. Power and controls system for operating outlet 

bladder or valve 
Ancillary Facilities 
Extended detention basin. 
 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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BMP Fact Sheet              Page 2 of 2  
Detention Basin, Outlet Improvements – Skimmer 
Issues and Concerns: 

Maintenance: 
• Requirements: Mechanical skimmer or bladder will 

require inspection and periodic replacement. 
• Nuisance Control: Complete drainage of the basin 

may a challenge in the ongoing study.    
• Specialty Training/Equipment: Training  required to 

inspect and maintain outlet. 
Project Development: 
• Right-of-Way Requirements: Equivalent to detention 

basin. 
• Siting Constraints: None identified. Equivalent to 

detention basin. 
• Construction: No special requirements identified. 

Advantages: 
• Potentially increased removal of suspended solids. 

Constraints: 
• Unless the skimmer can drain all the water from the 

detention pond, a secondary outlet should be 
provided at the bottom of the basin to avoid water 
stagnation and the potential for mosquito 
propagation. 

• Maintenance costs for sedimentation basins will be 
increased slightly since more sediments will 
accumulate in the sedimentation basin. 

• May require draining the basin if the outlet fails. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sources:  
• http://www.fairclothskimmer.com/ 
• Jarrett, A. R., “Proper Sizing of the Control Orifice for 

the Faircloth Skimmer”.  Fact sheet F252.   
Agricultural and Biological Engineering.  College of 
Agricultural Sciences, Coorperative Extension. U.S. 
Department of Agriculture and Pennsylvania Counties 
Cooperating.  University Park, Pa.  

• Jarrett, A. R., “Controlling the Dewatering of 
Sedimentation Basins”.  Fact sheet F253.   
Agricultural and Biological Engineering.  College of 
Agricultural Sciences, Coorperative Extension. U.S. 
Department of Agriculture and Pennsylvania Counties 
Cooperating.  University Park, Pa.  

• Caltrans, 2001.  Detention basin Optimization – 
Reconnaissance Study.  CTSW-RT-01-029.  Final 
Report.  June 2001.  p 3-6.   

Literature Sources of Performance Demonstrations: 

Barrett, M. E., Keblin, M. V., Walsh, P. M., Malina, J. F., 
Jr., 1997, Evaluation of the Performance of Permanent 
Runoff Controls: Summary and Conclusions.  P. 30. 
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BMP Fact Sheet   
Drain Inlet Insert – FossilFilter™        Page 1 of 2   

 Description: 
FossilFilter™ inserts are proprietary devices that contain 
filter media (Amorphous Alumina Silicate) just under the 
grates of the storm water system’s catch basins.  The water 
runoff flows into the inlet, through the filter where the 
target contaminants are removed, and then into the 
drainage system.  This model was discontinued. 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.   

Total Metals   
Dissolved Metals N.A.   

Microbiological N.A.   

Litter   

BOD N.A.  

TDS N.A.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: KriStar Enterprises, Inc. 
 
 
Key Design Parameters: 
FossilFilter™ should be installed into the inlet of the storm 
drain according to the manufacturer's recommendations.  
Even sheet flow to all sites of the inlet is optimal.  
Concentrated flow (as in a swale) creates a jet entering the 
inlet which can result in by-pass.  The design loading rate 
is 12 gpm per foot of filter.   
 
 
  Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

Notes:  
• Three FossilFilter™ DIIs were sited, constructed, 

and monitored as part of the Caltrans BMP retrofit 
pilot program. 

Information from Caltrans Cost Summary report CTSW-
RT-01-003. An average of 29 field hours were spent 
operating and maintaining each FossilFilter™ DII in the 
1999/2000 season.• Analyzed for TSS, metals, and oil and grease.  

Medium confidence is because a mass balance 
approach was used. 

• Escaped litter was not monitored.  Litter removal is 
based on professional judgment.  There was initial 
litter capture, but bypass flows allowed litter to 
escape. 

 
 

 
  
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
 and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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BMP Fact Sheet   
 Drain Inlet Insert – FossilFilter™        Page 2 of 2
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 Issues and Concerns: 
Sources:  

Maintenance: 
FossilFilter™ is a proprietary device.  Information 
provided by manufacturer can be found on their 
website at http://www.kristar.com/ 

Requirements: FossilFilter™ should be inspected 
for trash and debris that could interfere with the 
normal functioning of the inlets, or debris that tends 
to accumulate on top of the trays, deflecting runoff 
water.  The FossilFilter™ adsorbent should be 
replaced when significant oil and grease are present 
on the absorbent granules.  The media should be 
replaced annually. 

• Nuisance Control: None identified.    
• Specialty Training/Equipment: No special 

requirements identified. 

Project Development: 
• Right-of-Way Requirements: Space requirements 

are very small. 
• Siting Constraints: Requires a grated drop inlet. 
• Design Complexity: Proprietary device. 
• Construction:  The edge where the device tray 

meets the inlet wall must be sealed to prevent 
runoff from by-passing the tray.   

 

Advantages: 
• 
• 

• 

• 

• 

• 

• 

• 

• 

KriStar Enterprises, Inc. 
P.O. Box 7352 
Santa Rosa, CA 95407-0352 
(800) 579-8819    FAX: (707) 524-8186 
 

Literature Sources of Performance Demonstrations: 
Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 

 
Othmer, Edward F., Jr., et al, May 20-24, 2001. 
"Performance Evaluation of Structural BMPs: Drain 
Inlet Inserts (Fossil Filter and StreamGuard) and 
Oil/Water Separator," presented at American 
Society of Civil Engineers (ASCE) World Water & 
Environmental Resources Congress 2001, Orlando, 
FL. 

FossilFilter™ are relatively inexpensive to install. 
Easily retrofitted to existing drain inlets.  

Constraints: 
Maintenance is dispersed rather than centralized at 
the storm drain outlet.   
They are not suitable for locations such as freeway 
shoulders where maintenance access is hazardous. 
Potential for clogging and bypass of media. 
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BMP Fact Sheet   
Drain Inlet Insert – StreamGuard™      Page 1 of 2   

 Description: 
StreamGuard™ is placed in the inlet to a storm drain 
where storm water flows through the insert, and the 
geotextile fabric absorbs oil and retains sediment and gross 
pollutants.  The body of the unit fills with storm water and 
sediment, and gross pollutants are collected in the bottom 
of the insert.  Floating oil and grease are absorbed by the 
filter pack contained in a poly-net bag fixed within the 
unit. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.   

Total Metals   
Dissolved Metals N.A.   

Microbiological N.A.   

Litter   

BOD N.A.  

TDS N.A.  

 
 
Key Design Parameters: 
StreamGuard™ should be installed into the inlet of the 
storm drain according to the manufacturer's 
recommendations.  A tight seal is necessary between the 
frame of the drain inlet and the insert.  The insert should 
have a high-flow bypass to prevent resuspension and 
washout.   
 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

 
 
Information from Caltrans Cost Summary report CTSW-
RT-01-003.  An average of 17 field hours were spent 
operating and maintaining each StreamGuard™ in the 
1999/2000 season. 

Notes: 
• 

• 

• 

Three StreamGuard™ DIIs were sited, constructed, 
and monitored as part of the Caltrans BMP retrofit 
pilot program.   
Analyzed for TSS, metals, and oil and grease.  
Medium confidence is because a mass balance 
approach was used. 
Escaped litter was not monitored.  Litter removal is 
based on professional judgment 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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BMP Fact Sheet   
 Drain Inlet Insert – StreamGuard™      Page 2 of 2

• 

 Issues and Concerns: 
Sources:  

Maintenance: 
Foss Environmental   

Requirements: Sediment should be removed when 
accumulation is more than 6 inches.  
StreamGuard™ should be inspected for trash and 
debris that could interfere with the normal 
functioning of the inlets.  The StreamGuard™ 
adsorbent should be replaced when significant oil 
and grease are present on the absorbent polymer.  
The media should be replaced annually. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements identified. 
Project Development: 
• Right-of-Way Requirements: Minimal space 

requirements for drain inlet insert.   
• Siting Constraints: Requires a grated drop inlet. 
• Design Complexity: Proprietary device. 
• Construction: Bag may slip under the weight of water 

and debris if not tightly held by inlet grate.  Shims 
may be required.  

 
Advantages: 
• 

• 

• 

• 

• 

PO Box 80327   
Seattle, Washington 98108  USA 
Tel (800) 909-3677 fax (888) 234-3677  
e-mail fossenv@fossenv.com 

∙ StreamGuard™ is a proprietary device.  Information 
provided by manufacturer can be found on their 
website at http://www.fossenv.com/ 

 
Literature Sources of Performance Demonstrations: 

Othmer, Edward F., Jr., et al, May 20-24, 2001. 
"Performance Evaluation of Structural BMPs: Drain 
Inlet Inserts (Fossil Filter and StreamGuard) and 
Oil/Water Separator," presented at American 
Society of Civil Engineers (ASCE) World Water & 
Environmental Resources Congress 2001, Orlando, 
FL. 

                                                                                         
Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 

 
StreamGuard™ DIIs are relatively inexpensive to 
install, and are easily retrofitted to existing drain 
inlets.   

 

Constraints: 
Constituent removal is relatively small. 
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 Description: 
 

activated alumina

sand

underdrain

The Alternative Media Austin Filter with Activated 
Alumina is similar to an Austin Sand Filter.  In the filter, 
the water passes through two media layers, a geotextile 
layer, and 6” of gravel.  Particulate removal is achieved 
primarily by physical filtration of pollutants through the 
filtration media and settling of solids in the sedimentation 
basin.  Dissolved pollutants are adsorbed to the media.  
The second media typically has properties conducive to 
adsorption.  The arrangement tested by Caltrans consists of 
0.6m (24”) of Activated Alumina overlain by 0.2m (0.6”) 
of sand.  The top layer of sand will clog first.  
Replacement of clogged sand will be less expensive than 
activated alumina. 

 
 
 
 
 
 
 
 
 

 
See Austin sand filter  (page D-21) for overall schematic. 
 
 

 Key Design Parameters: 
Constituent Removal:  

1. Design volume for the sedimentation basin should be 
increased to account for reduction in storage volume 
due to deposition of solids 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

2. Orifice plate on the outlet riser should be sized so that 
the sedimentation basin drains from a full basin 
condition in 24 hours 

Total Suspended Solids   

Total Nitrogen   3. The underdrain piping should consist of a main 
collector pipe and two or more lateral branch pipes 
with a minimum slope of 1% Total Phosphorus   

 Pesticides   
Cost Effectiveness Relative to Detention Basins:   Total Metals   Cost 

Effectiveness 
Level-of-

Confidence Dissolved Metals   
Microbiological    

Litter   

BOD   

TDS   
Notes: 
• Data based first two years of data from the Highway 

50 Activated Alumina Media Filter Pilot Study 
(CTSW-RT-05-129.02.2). 

• 

• 

• 

No high level of confidence because of interim 
study results.  Study is ongoing. 
BOD based on professional judgment considering 
nutrient removal. 
Litter removal based on professional judgment 

 
 
 

 
  
 
 
 

 

 
The five traditional Austin sand filters in another study had 
an average of 45 field hours/year spent on O&M for each 
sand filter (Caltrans BMP Retrofit Final Report CTSW-
RT-01-050) 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence   

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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• 

Sources:  Issues and Concerns: 
M. Barrett, University of Texas at Austin 

Maintenance: 
Requirements: A maintenance ramp should be 
incorporated to allow equipment into the 
sedimentation basin and filter basin for routine 
cleaning sediment and debris. 

• Nuisance Control: None if designed to fully drain. 
• Specialty Training/Equipment: Training required for 

media removal and replacement. 
 

Project Development: 
• Right-of-Way Requirements: Space requirements are 

relatively high for sedimentation basin and sand 
filter. 

• Siting Constraints: Should not be sited where runoff 
from bare soil or construction activities will be 
allowed to enter the filter.  Head requirement of 1.2 
meters. Dual media Austin filters should be sited 
where enough vertical clearance (head) is provided, 
about 1.5 meters.  Detailed geotechnical 
investigation prior to construction is recommended.  
Avoid locations with base flow.   

• Construction: No special requirements identified. 
 

Advantages: 
• 

• 

The Activated Alumina Austin filters have good 
constituent removal for suspended solids, total 
phosphorus, total metals, and bacteria.  They can 
provide consistent pollutant removal when properly 
maintained.   
They can treat runoff from drainage areas up to 20 
hectares.   

• They can reduce the potential for groundwater 
contamination if they are designed with an 
impermeable basin liner. 

• They can be added to retrofit highly developed 
existing sites. 

 
Constraints: 
• 

• 
• 

• 
• http://www.epa.gov/owm/mtb/sandfltr.pdf  

Caltrans, Highway 50 Activated Alumina Pilot 
Study Experiment 

• 

 
 
Literature Sources of Performance Demonstrations: 
• Caltrans. 2006.  Highway 50 Activated Alumina 

Media Filter Pilot Study. 2004-2005 Interim Report.  
September 2006.  CTSW-RT-05-129.02.2. 

Dual Media Austin filters can be relatively 
expensive to construct and maintain.   
Limited pollutant removal for total nitrogen. 
If sufficient head is not available, the use of pumps 
may be required, which result in higher costs and 
more frequent maintenance. 
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BMP Fact Sheet Page 1 of 2   
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 Description: 

iron-modified
activated alumina

sand

underdrain

 The Dual Media Austin Filter is similar to an Austin Sand 
Filter.  In the filter, the water passes through two media 
layers, a geotextile layer, and 6” of gravel.  Particulate 
removal is achieved primarily by physical filtration of 
pollutants through the filtration media and settling of 
solids in the sedimentation basin.  Dissolved pollutants are 
absorbed to the media.  The second media typically has 
properties conducive to absorption.  The arrangement 
tested by Caltrans consists of 0.4m (12”) of Activated 
Alumina overlain by 0.2m (0.6”) of sand.  The sand on top 
will clog first.  Replacement of clogged sand will be less 
expensive than if the entire filter where activated alumina. 

 
 
 
 
 
 
 
 
 

 
See Austin sand filter (page D-21) for overall schematic. 
 

  
Constituent Removal: Key Design Parameters: 

 
Constituent Group Removal 

Efficiency 
Level-of-

Confidence 
1. Design volume for the sedimentation basin should be 

increased to account for reduction in storage volume 
due to deposition of solids 

Total Suspended Solids   2. Orifice plate on the outlet riser should be sized so that 
the sedimentation basin drains from a full basin 
condition in 24 hours Total Nitrogen   

3. The underdrain piping should consist of a main 
collector pipe and two or more lateral branch pipes 
with a minimum slope of 1% 

Total Phosphorus   

Pesticides    
Total Metals   Cost Effectiveness Relative to Detention Basins:   
Dissolved Metals   Cost 

Effectiveness 
Level-of-

Confidence Microbiological    
Litter   

BOD   

TDS   
Notes: 
• Data based first two years of data from the Highway 

50 Activated Alumina Media Filter Pilot Study 
(CTSW-RT-05-129.02.2). 

• 

• 

• 

No high level of confidence because of interim 
study results.  Study is ongoing. 
BOD based on professional judgment considering 
nutrient removal. 
Litter removal based on professional judgment 

 
 
 

 
  
 
 
 
 

 

 
The five traditional Austin sand filters in another study had 
an average of 45 field hours/year spent on O&M for each 
sand filter (Caltrans BMP Retrofit Final Report CTSW-
RT-01-050) 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence   

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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• 

 Issues and Concerns: 
Sources:  

Maintenance: 
M. Barrett, University of Texas at Austin 

Requirements: A maintenance ramp should be 
incorporated to allow equipment into the 
sedimentation basin and filter basin for routine 
cleaning sediment and debris. 

• Nuisance Control: The spreader ditch in the 
filtration chamber holds water and can provide 
breeding habitat for mosquitoes.  The spreader ditch 
may be omitted from the traditional design if 
another energy dissipation method is provided in 
front of the riser outlet to the filter bed.    

• Specialty Training/Equipment: Training required for 
media removal. 

 

Project Development: 
• Right-of-Way Requirements: Space requirements are 

relatively high for sedimentation basin and sand 
filter. 

• Siting Constraints: Should not be sited where runoff 
from bare soil or construction activities will be 
allowed to enter the filter.  Head requirement of 1.2 
meters. Sand filters should be sited where enough 
vertical clearance (head) is provided, about 1.5 
meters.  Detailed geotechnical investigation prior to 
construction is recommended.   

• Construction: No special requirements identified. 
 

Advantages: 
• 

• 

The Iron-Modified Activated Alumina Austin filters 
have good constituent removal for suspended solids, 
total phosphorus, total metals, and bacteria.  They 
can provide consistent pollutant removal when 
properly maintained.   
They can treat runoff from drainage areas up to 20 
hectares.   

• They can reduce the potential for groundwater 
contamination if they are designed with an 
impermeable basin liner. 

• They can be added to retrofit highly developed 
existing sites. 

 
Constraints: 
• 

• 
• 

• 
• http://www.epa.gov/owm/mtb/sandfltr.pdf  
 

 
Literature Sources of Performance Demonstrations: 
• Caltrans. 2006.  Highway 50 Activated Alumina 

Media Filter Pilot Study. 2004-2005 Interim Report.  
September 2006.  CTSW-RT-05-129.02.2. 

Dual Media Austin filters can be relatively 
expensive to construct and maintain.   
Limited pollutant removal total nitrogen. 
If sufficient head is not available, the use of pumps 
may be required, which result in higher costs and 
more frequent maintenance. 
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 Description: 
The Alternative Media Austin Filter with limestone is 
similar to an Austin Sand Filter.  In the filter, the water 
passes through two media layers (sand, then limestone), a 
geotextile layer, and 6” of gravel.  Particulate removal is 
achieved primarily by physical filtration of pollutants 
through the filtration media and settling of solids in the 
sedimentation basin.  Dissolved pollutants are adsorbed to 
the media.  The second media typically has properties 
conducive to adsorption.  The arrangement tested by 
Caltrans consists of 0.6m (24”) of limestone overlain by 
0.2m (0.6”) of sand.  The top layer of sand is expected to 
clog first.  Replacement of clogged sand will be less 
expensive than limestone. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   
Dissolved Metals   
Microbiological   

Litter   

BOD   

TDS N.A.  

sand

limestone

underdrain

 
 
 
 
 
 
 
 
 
 

 
See Austin sand filter (page D-21) for overall schematic. 
 
 
Key Design Parameters: 
 
1. Design volume for the sedimentation basin should be 

increased to account for reduction in storage volume 
due to deposition of solids 

2. Orifice plate on the outlet riser should be sized so that 
the sedimentation basin drains from a full basin 
condition in 24 hours 

3. The underdrain piping should consist of a main 
collector pipe and two or more lateral branch pipes 
with a minimum slope of 1% 

 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

Notes: 
• Data based on similar performance between 

limestone and fine sand in laboratory tests (CTSW-
RT-05-157.04.02), so sand filter removal efficiency 
are reported (see page D-21) 

 
 
 
 

 
  
 
 
 
 
 
 

 

 
The five traditional Austin sand filters in another study had 
an average of 45 field hours/year spent on O&M for each 
sand filter (Caltrans BMP Retrofit Final Report CTSW-
RT-01-050) 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence   

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Caltrans Treatment BMP Technology Report 
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 Issues and Concerns: 
 

Maintenance: Literature Sources of Performance Demonstrations: 
Requirements: A maintenance ramp should be 
incorporated to allow equipment into the 
sedimentation basin and filter basin for routine 
cleaning sediment and debris. 

• Caltrans. 2006.  Highway 50 Activated Alumina 
Media Filter Pilot Study. 2004-2005 Interim Report.  
September 2006.  CTSW-RT-05-129.02.2. 

Nuisance Control• : None if designed to fully drain. 
Specialty Training/Equipment• : Training required for 
media removal. 

 

Project Development: 
Right-of-Way Requirements• : Space requirements are 
relatively high for sedimentation basin and sand 
filter. 
Siting Constraints• : Should not be sited where runoff 
from bare soil or construction activities will be 
allowed to enter the filter.  Head requirement of 1.2 
meters. Sand filters should be sited where enough 
vertical clearance (head) is provided, about 1.5 
meters.  Detailed geotechnical investigation prior to 
construction is recommended.   

• Construction: No special requirements identified. 
 

Advantages: 
The Limestone Austin filters have good constituent 
removal for suspended solids, total metals, and 
bacteria.  They can provide consistent pollutant 
removal when properly maintained.   

• 

• They can treat runoff from drainage areas up to 20 
hectares.   
They can reduce the potential for groundwater • 
contamination if they are designed with an 
impermeable basin liner. 
They can be added to retrofit highly developed • 
existing sites. 

 
Constraints: 

Sand filters can be relatively expensive to construct 
and maintain.   

• 

• 
• 

• 
• 

Limited pollutant removal for nutrients. 
If sufficient head is not available, the use of pumps 
may be required, which result in higher costs and 
more frequent maintenance. 

 
 
 
Sources:  

M. Barrett, University of Texas at Austin 
http://www.epa.gov/owm/mtb/sandfltr.pdf  
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Description: 

StormFilter™ is a flow-through system consisting of a 
vault with canisters filled with filter media.  The media 
traps particulate and adsorbs pollutants such as suspended 
solids, oil and grease, some metals, nutrients and organics.  
Various media can be specified (depending on the 
constituent of concern) including perlite, composted leaf 
media, zeolite, fabric inserts, GAC, and iron-infused 
media.  A perlite and zeolite mixture was tested in the 
Caltrans study. 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.   

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD N.A.   

TDS N.A.   
Notes: 

• 

• 
• 

A StormFilter™ was sited as part of the Caltrans BMP 
retrofit pilot program.  The canisters contained a 
mixture of perlite and zeolite. 
Litter removal based on professional judgment 
See appendix B fact sheet for performance results of 
other types of media for this filter, and current models. 

 

 

 
 
 
 
 
 
 
 
 
 

 

Source:  www.contech-cpi.com 

 
 

Key Design Elements: 

StormFilter™ is sized to treat the peak flow from the 
design storm.  The peak flow is determined based on the 
watershed area and design storm magnitude 

StormFilter™ canisters were designed to treat 14.8-gpm 
each or 30 media canisters per c.f.s. of storm water runoff.  
See appendix B fact sheet for more recent guidelines on 
flow restriction.  

 

Cost Effectiveness Relative to Detention Basins:   

Cost information obtained from Caltrans Cost Summary 
report CTSW-RT-01-003. An average of 30 field hours per 
year was spent on operation and maintenance of the 
StormFilter™ during the Caltrans BMP retrofit pilot 
program.

 
Cost 

Effectiveness 
Level-of-

Confidence 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency 
and Level-of-Confidence 

Caltrans Treatment BMP Technology Report 
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 Issues and Concerns: 

Sources:  Maintenance: 
CONTECH Construction Products Inc. 
9025 Centre Pointe Drive, suite 400 
West Chester, OH 45069 
1-800-338-1122 
513-645-7000 

Requirements: Periodic maintenance is required to 
remove sediment that accumulates in the vaults. 
Nuisance Control• : A permanent pool of water is 
held in the pretreatment vault that provides 
breeding habitat for mosquitoes.  Design can 
incorporate a “drain-down system”, but tendency to 
clog is unknown. 

• Specialty Training/Equipment: The use of 
equipment is needed to remove media canisters and 
to clean out pretreatment vault. Crews must be 
trained to repair or replace any cartridge filter or 
part associated with the facility or contract for 
maintenance. 

Project Development: 

• Right of Way Requirements: Space requirements 
depend on sizing criteria, typically smaller than 
basins. 

• Siting Constraints: Runoff from bare soil or 
construction activities should not be allowed to 
enter the filter.  Sufficient hydraulic head is needed 
to operate the filter, about 0.7-m.  StormFilter is a 
proprietary system.   

• Construction: No special requirements identified. 

Advantages: 

• 

• 
• 

• 

• 

• 

• 

• 

StormFilter™ is a proprietary system, check the 
manufacturers website for information on the product. 
www.contech-cpi.com. 

Literature Sources of Performance Demonstrations: 

Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 
See Appendix B fact sheet for sources for other filter 
media and flow scenarios 

 

 

StormFilter™ has moderate constituent removal for 
suspended solids, nutrients, and metals.  It can be 
applied in confined urban areas and areas with limited 
space since it is an underground vault.   

Constraints: 

StormFilter™ can be expensive to construct.   
A permanent pool of water is held in the pretreatment 
vault that provides breeding opportunities for 
mosquitoes.   
Major maintenance may be costly due to the large 
number of filter canisters required (72 canisters for a 
1.5 acre drainage area). 
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Description: 
This filter is conceptually similar to the Austin Sand Filter 
(see page D-3, Appendix D), but uses a composted leaf 
filter media instead. Stormwater Management, Inc. has 
discountinued manufacturing these systems and now 
supplies a canister arrangement (see StormFilter™ fact 
sheets in Appendix B and C).   The filter is open to the 
atmosphere and requires a sedimentation basin upstream. 
The media is typically housed in a large below-grade vault.  
In some designs the vault is sectioned off by removable 
weirs, and under high flow conditions the storm water will 
overflow the first filter section to be treated in the 
subsequent ones.  The filter media is reported to remove 
sediment, oil, particulate and dissolved metals, and a 
variety of organic contaminants.  The assumption is that, 
compared to sand, these systems will have enhanced 
removal for many pollutant compounds due to the 
increased cation exchange capacity of organic matter.  This 
technology is designed for use at the storm water pipe 
outlet.  Currently available configurations use cylindrical 
filter modules to save space and reduce filter clogging. 
 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   

Dissolved Metals   

Microbiological   

Litter N.A.  

BOD N.A.  

TDS   
Notes: 
Based on monitoring on SR-78 (CTSW-RT-03-036).. 
 
 
 
 
 
 
 
Source:  www.contech-cpi.com 

 
Key Design Elements: 
1. Proprietary design 
 
Ancillary Facilities 
Sedimentation facilities required upstream of filter 
 
 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Efficiency 
Level-of-

Confidence 
  

 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency 
and Level-of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 

• Requirements: Sediment accumulation in filters and 
vegetation growth may occur. Nutrient 
concentrations (especially nitrates and phosphate) 
have been shown to increase.  Media clogging issues 
may increase maintenance. 

• Nuisance Control: Standing water may provide a 
breeding place for mosquitoes and other vectors.  

• Specialty Training /Equipment:  Training required 
for media removal. 

 

Project Development: 

• Right-of-Way Requirements: Space requirements 
depend on sizing criteria, typically smaller than basins. 

• Siting Constraints: Safety barrier surrounding open 
basin.  Open basins may not be suitable close to 
freeways. 

• Construction: No special requirements identified. 

Advantages: 

• 

• 

• 

• 

• 

Sedimentation shown to occur.  May reduce 
concentrations of many metals, turbidity, suspended 
solids, BOD, and ammonia. 

 

Constraints: 

Nutrient leaching. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  

CONTECH Construction Products Inc. 
9025 Centre Pointe Drive, suite 400 
West Chester, OH 45069 
1-800-338-1122 
513-645-7000 

StormFilter™ is a proprietary system, check the 
manufacturers website for information on the product. 
www.contech-cpi.com 

Literature Sources of Performance Demonstrations: 

Compost Storm Water Filter System Monitoring 
Report , State Route 73    CSTW-RT-03-036 
http://www.dot.ca.gov/hq/env/stormwater/special
/newsetup/index.htm 
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Description: 
The baffle box Gross Solids Removal Device (GSRD) is a 
non-proprietary device whose primary function is to 
remove gross solids (litter and vegetative material) from 
storm water runoff.  The Baffle Box applies a two-
chamber concept: the first chamber utilizes an underflow 
wire to trap floatable gross solids; and the second chamber 
utilizes a bar rack to screen out any material that passes 
through from the first chamber.  This device was rejected 
from approval due to excessive maintenance. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Nutrients N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
 
Notes: 
• Litter and vegetative material are the target 

constituents for the device. 
• No long-term water quality monitoring studies have 

been conducted to evaluate the treatment 
effectiveness of the baffle box on other water 
quality constituents. 

 
 
 
  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
Key Design Parameters:  

1. Hydraulic Head 
2. Annual Estimated Gross Solids Loading Rate 
3. Baffle boxes should be sized to hold gross solids 

to be deposited during a 1-year period and pass 
the design flow (e.g., 25-year flow). 

 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence 
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Issues and Concerns: 

Maintenance: 
• Requirements: Periodic inspections required to 

ensure that the device is functional. Routine 
maintenance may include sediment/debris removal.  
Clogging increased cleanout frequency to an 
unacceptable level relative to other GSRD designs. 

• Nuisance Control: Design should eliminate 
standing water that may provide breeding habitat for 
vectors. 

• Specialty Training/Equipment: No special 
requirements identified. 

 

Project Development: 
• Right-of-Way Requirements: Small footprint. 
• Siting Constraints: Must provide sufficient 

hydraulic head to operate by gravity. 
• Construction: Traffic control may be required for 

retrofits due to close proximity to roadway. 
 

Advantages: 
• Baffle box is a “small footprint device” that can be 

installed in existing right of way. 
• Based on pilot studies, when regular maintenance is 

supplied, the device removes nearly all the gross 
solids from storm water runoff. 

 

Constraints: 
• Based on pilot studies, regular maintenance is 

required to keep the device functioning properly. 
• Subject to clogging.  Maintenance required to 

unclog screens and drainage fixtures 
 

 

 

 

 

 

 

 

 

 

 

 

 

Sources:  
• none identified 

 
Literature Sources of Performance Demonstrations: 
• California Department of Transportation, Phase I 

Gross Solids Removal Devices Pilot Study: 2000-
2002, Final Report. CTSW-RT-03-072.31.22 
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 Description: 
 Standard Caltrans inlet and grate is replaced with a curb 

inlet and flap gate.  This BMP was rejected due to 
insignificant impact on litter loads. 

 
 
             

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.    

Nutrients N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes:  
• Caltrans studies did not show statistically significant 

improvement in runoff quality or litter load. 
 

 
    

 

 

 

   

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
Key Design Parameters:   
 

1. Curbed roadway is required 
 
 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

0040959
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• 

Issues and Concerns: 

Maintenance: 
Requirements: Flab gate requires periodic clean-out. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements identified. 
 

Project Development: 
• Right-of-Way Requirements: Small-footprint. 
• Siting Constraints: Curbed roadway is required. 
• Construction: No special requirements identified. 

 

Advantages: 
• 

• 

• 

• 

• 

Keeps dry-weather deposition out of storm water 
conveyance system and allows most gross pollutants 
to be collected by the street sweeper. Most effective 
in arid or semi-arid climates. 

 

Constraints: 
Larger items can enter the LID than the standard 
inlet grate during storms. 
Flap gate may require maintenance and system 
clean out.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  

 
 
Literature Sources of Performance Demonstrations: 

Caltrans, 2000.  District 7 Litter Management Pilot 
Study. June 26, 2000.  CTSW-RT-00-013.  p 8-3. 
Caltrans, 2001.  Litter Inlet Deflector (LID) Study, 
August 2001.  CTSW-RT-01-027.  p. 6-6. 
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Description: 
The V-Screens (VS) Gross Solids Removal Devices 
(GSRDs) are non-proprietary devices whose primary 
function is to remove gross solids (litter and vegetative 
material) from storm water runoff. Currently, there are two 
configurations of VS GSRDs: 
 
Configuration #1. This VS GSRD utilizes a forward 
sloping V-shaped 5 mm wedge-wire screen. The screen is 
sloped forward so that the top of the screen is downstream 
from the bottom of the screen. Configuration #1 is not 
pictured. 
 
Configuration #2. This VS GSRD utilizes a reverse 
sloping V-shaped 5 mm wedge-wire screen. The screen is 
sloped backward (or reverse) so that the bottom of the 
screen is downstream from the top of the screen. See 
picture to the right. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Nutrients N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• Litter and vegetative material are the target 

constituents for the device. 
• No long-term water quality monitoring studies have 

been conducted to evaluate treatment effectiveness of 
the VS GSRDs on other water quality constituents. 

   

 
  

 
 
 
 
 
 

 
 

 

 
 
 
 
Key Design Parameters:  
1. Hydraulic Head 
2. Annual Estimated Gross Solids Loading Rate 
3. VS GSRDs should be sized to hold gross solids to be 

deposited during a 1-year period and pass the design 
flow (e.g., 25-year flow). 

 

 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost         

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 
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Issues and Concerns: 

Maintenance: 
∙ Requirements: Periodic inspections required to 

ensure that the device is functional. Routine 
maintenance may include sediment/debris removal. 

∙ Nuisance Control: Design should eliminate standing 
water that may provide breeding habitat for vectors. 

∙ Specialty Training/Equipment: Routine 
maintenance requires staff and equipment to clear 
the screen module if it becomes clogged and remove 
accumulated sediment. 

 
Project Development: 
∙ Right-of-Way Requirements: Small footprint. 
∙ Siting Constraints: Must provide sufficient 

hydraulic head to operate by gravity. 
∙ Construction: No special requirements identified. 

 
Advantages: 
∙ The IS GSRDs are a “small footprint device” that 

can be installed in existing right of way. 
∙ Based on pilot studies, the devices remove nearly all 

the gross solids from storm water runoff with 
minimal maintenance requirements. 

 
Constraints: 
∙ Hydraulic head requirement. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sources:  

• none identified 
 
Literature Sources of Performance Demonstrations: 
∙ California Department of Transportation, Phase III 

Gross Solids Removal Devices Pilot Study: 2002-
2003, Interim Report. CTSW-RT-03-099.31.24. 
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  Description: 
Continuous Deflective Separation (CDS™) units are 
placed downstream of drain inlets to capture sediment, 
trash, and debris (gross pollutants).  The units create a 
vortex of water that allows the water to escape through a 
screen while contaminants are contained in the unit sump.  
The vortex action of the water tends to keep the screen 
clear from trash and debris.  A storm by-pass weir is 
incorporated to allow excess flows to bypass the system, 
rather than entering the CDS™ unit.  This is to prevent the 
unit from flooding or losing its captured material. 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD N.A.  

TDS N.A.  

  
 
 

 
 
 
Key Design Parameters: 
Stormwater units that will treat a 1 to 300cfs flow range. 
Contact manufacturer for customization of units to meet 
site specific needs for flow capacities and sump sizes flow 
must be sub-critical entering the unit.  Sites with 
continuous dry weather flow are not recommended. 

 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

 
 

Notes: Information from Caltrans Cost Summary report CTSW-
RT-01-003.  Manufacturer can supply cost data for unit 
only. An average of 63 field hours per year were spent on 
operation and maintenance of each CDS™ during the 
Caltrans BMP retrofit pilot program.  

∙ Information based on chemistry data from the Caltrans 
BMP Retrofit Pilot Program.  Manufacturer reports 
2400 micron screen can remove:  
− 100% of particles 425 um or greater   
− 96 % of particles 300-425 um 
− 76 % of particles 150-300 um 
− 42 % of particles 75-150 um 

∙ 4700 micron screen can remove:  
− 100% of particles 2,350 um or greater   
− 93 % of particles 1,551-2,350 um 
− 50 % of particles 940-1,551um 

∙ Two CDS™ units were tested as part of the Caltrans 
BMP retrofit pilot program.   

∙ Five studies have been performed on CDS™ units.  
These studies focused on characteristics of litter and 
sediments rather than efficiency.  

∙ A low score for level of confidence is because all 
results where not statistically significant.  For TSS, a 
contributing factor may be the influent TSS was less 
than half of typical highway concentrations. 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence   

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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• 

 Issues and Concerns: 
Sources:  

Maintenance: 
US Head Office - West Coast  

Requirements: The CDS™ units are designed to 
retain captured pollution over multiple rain events.  
The CDS™ unit should be inspected, floatables 
should be removed, and the sump cleaned when the 
sump is above 85% full.  There are three methods 
for cleaning out a CDS™ unit - vactor truck, 
removable basket, and underflow pump. 

• Nuisance Control: Vector inspections are required 
since the unit holds a permanent pool of water. 

• Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

Project Development: 
• Right-of-Way Requirements: Small footprint. 
• Siting Constraints: Low head requirement. 
• Design Complexity: Proprietary device. 
• Construction: No special requirements identified. 

Advantages: 
• 

• 

• 

• 

• 

• 

• 

• 

CDS Technologies  
16360 South Monterey Road, Suite 250  
Morgan Hill, CA 95037  
Toll Free: 888 535 7559  
Phone: 408 779 6363  
Fax: 408 782 0721  
email: cds@cdstech.com  
www.CDStech.com.au/articles/ 
StenstromReport.pdf 
www.CDStech.com.au/articles/ 
Coarse&Medium-FineSedimentRemoval.pdf 
www.stormwater-resources.com/ 
Library/065BCDSFinal.pdf 
 

Literature Sources of Performance Demonstrations: 
Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 

Storm water can be treated at the end of pipe, and 
therefore storm water treatment devices are not 
needed at each storm drain inlet.  The unit is non-
mechanical, non-electrical, reducing maintenance 
issues related to mechanical and electrical devices.  
Relatively limited head is needed to operate the 
device (0.5 ft). 

 

Constraints: 
Unit is developed for the removal of gross 
pollutants only.   
Permanent pool of water is maintained, creating a 
breeding opportunity for mosquitoes. 
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Description: 
 Oil/Water Separators are designed to remove free oil and 
grease from storm water runoff.  Oil droplets collide and 
coalesce to become larger globules that are captured in the 
separator.  Oil/Water separators are typically manufactured 
units.  They consist of a baffled vault containing several 
inclined corrugated plates stacked and bundled together.  
The plates are equally spaced and reduce the vertical 
distance oil droplet must rise to separate from the storm 
water.  With current technology and design, coalescing 
plate separator type oil/water separators are capable of 
reducing effluent concentrations of free oil and grease to 
10 - 15 mg/L, and should be used where concentrations of 
oil and grease are high.  The model tested in this study was 
the Areo-Power 500 gallon ST1-P3. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.   

Total Phosphorus N.A.  

Pesticides N.A.    

Total Metals N.A.    

Dissolved Metals N.A.    

Microbiological N.A.    

Litter   

BOD N.A.     

TDS N.A.    
Notes: 

• 

• 

• 

One oil/water separator was sited as part of the 
Caltrans BMP Retrofit Pilot Program.  Concentration 
reductions for TSS presented are those found in the 
study.  Level of confidence is low because TSS was 
done by grab samples with only 4 events and the result 
was not statistically significant. 

• Oil removal was estimated at 89 percent. 
Only hydrocarbons and TSS where evaluated in the 
Caltrans study. 
Litter removal based on professional judgment, 
though the device does not seemed designed for easy 
maintenance and clogging-free operation. 

 
 

 
 

 
 

 
 
 
Key Design Parameters: 
To design the coalescing plate separator the “effective 
separation area” required for the plate media needs to be 
determined given a design flow.  The specific vault sizing 
will then depend on the manufacturer's plate media design.  
The specific design, analysis, configuration, and 
specifications for coalescing plates are empirically based 
and variable.  Refer to manufacturer recommendations. 
An oil/water separator typically consists of three 
compartments divided by baffles: a forebay, an oil 
separation cell, and an afterbay.  Sediments are trapped 
and collected in the forebay.  The oil separation cell is 
used to capture and hold oil.  The afterbay allows a 
relatively oil-free exit cell before the outlet. 
 

 Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

Information from Caltrans Cost Summary report CTSW-
RT-01-003.  Twenty-seven field hours were spent 
operating and maintaining the oil/water separator in the 
1999/2000 season. 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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• 

Issues and Concerns: 

Maintenance: 
Requirements: Oil/Water separators require regular 
inspection.  The separator plates require cleaning 
when sufficient oil and grease have accumulated 
and their effectiveness is reduced.  Inspection and 
cleaning should follow manufacturers 
recommendations. Accumulated sediment should be 
removed frequently to prevent resuspension.  
Sediment removal also removes the oil and grease 
since these pollutants bind to the sediment. 
Nuisance Control:  Vector inspections may be 
required since the unit holds a permanent pool of 
water.  However, accumulation of oil may prevent 
mosquito production. 

• 

Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

• 

Project Development: 
Right-of-Way Requirements: Small footprint. • 
Siting Constraints: Low head requirement. • 
Design Complexity: Separators should precede all 
other stormwater treatment.  Appropriate removal 
covers must be provided that allows access for 
observation and maintenance.  Any pump 
mechanism should be installed downstream of the 
separator to prevent oil emulsification. 

• 

Construction: No special requirements identified. • 

Advantages: 
• 

• 

• 

• 

• 
• 

• 

• 

Oil/water separators are installed underground so 
they are not an aesthetic problem.  Where high 
concentrations of free oil are present they can 
provide significant reduction. 

Constraints: 
Accumulated sediment must be removed or cleaned 
out frequently to prevent resuspension.   
The concentrations of free oil and grease typically 
found in storm water runoff are generally too low to 
benefit from treatment by this device.   
Significant excavation is required for construction. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
Sources:  

Gnesys, Inc., Hydrasep®,www.hydrasep.com 
Highland Tank 
One Highland Road 
Stoystown, PA 15563  
814-893-5701  
FAX 814-893-6126 
Lantec Products, HD Q-PAC®, www.lantecp.com 

 
Literature Sources of Performance Demonstrations: 

Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater  
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Description: 
The TR 2000 traction sand trap is a sedimentation basin 
with an outlet structure protected by filter fabric.  
Currently, layers of fabrics of decreasing apparent opening 
size are being tested.   
 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen N.A.   

Total Phosphorus N.A.   

Pesticides N.A.   

Total Metals N.A.   

Dissolved Metals N.A.   

Microbiological N.A.   

Litter N.A.   

BOD N.A.   

TDS N.A.   
Notes: 

• Two TR 2000 sand traps were monitored in FY 04/05 
and FY 05/06.   

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key Design Parameters: 
 
1. Locate, size, and shape the traction sand trap relative 

to topography and in areas with heavy snow or ice, or 
anywhere where traction sand is applied. 

2. The two arrangements of filter fabrics tested to date 
are a triple layer of Amoco 4516 in FY 04/05 and a 
Amoro 4516 and Coclean fabric combination in FY 
05/06. 

 
Cost Effectiveness Relative to Detention Basins:   

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
Two traction sand traps were monitored as part of the 
Tahoe Sand Trap Effectiveness Study (CTSW-RT-03-
054.36.02) 

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
• Requirements: Annual maintenance includes 

removing traction sand. 
• Nuisance Control: If standing water persists for 

greater than 72 hours, vector control may be 
required during the warmer months.   However, 
during the winter season, vector control may not be 
required since standing water in the sand traps has 
likely frozen.     

• Specialty Training/Equipment: Vactor equipment 
may be used; front end loaders are being tested. 

 
Project Development: 

• Right-of-Way Requirements: Requires more space 
than double barrel traps. 

• Siting Constraints:  High head requirement.  
Devices tested to date have at least 6 ft. of head. 

• Construction:  No special requirements identified. 
 

Advantages: 
• TR 2000 sand traps require more space than 

approved sand traps, but the capacity is much larger. 
• Requires very little or no hydraulic head to operate.   
 

Constraints: 
• High head requirement, removal of other pollutants 

is not targeted.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Sources:  

• www.epa.gov/owm/mtb/sandfltr.pdf  
• www.enviro.nfesc.navy.mil/p2library/cgi-

bin/p2h_datasheet.cfm?itemID=230 
• www.webcentral.bts.gov/ntl/DOCS/ 

RUNOFF.html 
 
Literature Sources of Performance Demonstrations: 
Caltrans, 2006.  Highway 267 Filter Fabric and Sand Trap 
with Filter Fabric 2-Year Pilot Study 2004-2006 Final 
Report. CTSW-RT-06-157.01.2 
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APPENDIX D: CALTRANS APPROVED BMP FACT SHEETS  
Appendix D presents fact sheets for BMPs approved for installation on Caltrans facilities.  
Implementation of these BMPs should follow the guidelines in the Storm Water Management 
Plan and the Storm Water Project Planning and Design Guide. 
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Infiltration Basins D-15 

Infiltration Trenches D-17 

Multi-Chambered Treatment Trains (MCTTs) D-19 

Media Filter, Austin Sand Filter D-21 

Media Filter, Delaware Sand Filter D-23 

Traction Sand Traps D-25 

Wet Basin D-27 
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Description: 

Biofiltration strip are relatively flat vegetated areas that 
accept sheet flow from storm water runoff.   Removal 
mechanisms include filtration and infiltration. Strips can 
be used as pretreatment to infiltration trenches and basins, 
and sand filters. 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   
Total Metals   
Dissolved Metals   

Microbiological   

Litter N.A.    

BOD   

TDS N.A.   
Notes: 
• Three biofiltration strips were sited, constructed, 

and monitored as part of the Caltrans BMP retrofit 
pilot program (2004). 

• Total nitrogen load removal is highly dependent on 
infiltration losses. 

• Export of higher phosphorus concentrations resulted 
in low P load removal  

• BOD based on Young et. al. (1996) 
• Pesticide reduction based on “Evaluation of Factors 

Controlling Herbicide Runoff to Surface Water” 
(Caltrans, 2005) 

 
 
 

 
  
 
 
 

 
 
 
Key Design Parameters: 
1.  Locate, size, and shape biofiltration strips relative to 

topography and allow for extended flow paths to 
maximize treatment.  Specify vegetation that occurs 
naturally to minimize establishment and maintenance 
costs.  Install strips at a time when supplemental 
irrigation will not be needed to minimize establishment.  
Recommended slope of strips generally equal to or less 
than 20 percent (5:1 slope). 

 
2.  Caltrans designers should follow the Project Planning 

and Design Guide 
 

 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

 
 
An average of 131 field hours per year were spent 
operating and maintaining each biofiltration strip, which 
included 26 hours for vector control. 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

A.C.
STRIP
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Issues and Concerns: 

Maintenance: 
• Requirements: Maintenance requirements include 

regular inspections for side slope stability, debris 
and sediment accumulation, vegetation height, 
vegetative cover, and presence of burrowing 
animals.  Woody vegetation is also removed.  If 
acceptable cover is not achieved, re-seeding or some 
type of erosion control will be needed. 

• Nuisance Control: Inspect for standing water during  
the wet season.  No additional nuisance control 
necessary if drained properly.   

• Specialty Training/Equipment: No special 
requirements identified. 

 
Project Development: 

• Right-of-Way Requirements: Space requirements are 
relatively low for biofiltration strips.   

• Siting Constraints: Biofiltration strips require sheet 
flow, so site in areas where sheet flow 
predominates.  Consider using as pretreatment for 
devices that may be prone to clogging, such as sand 
filters and infiltration basins or trenches. 

• Construction: No special requirements identified. 
 

Advantages: 
• Requires less land space and incorporates well into 

the environment.   
• Strips have high removal efficiencies for total 

suspended solids and total metals.  
• Generally inexpensive relative to other BMPs to 

operate and maintain. 
 
Constraints: 

• Strips, in order to function, require sheet flow.  
Strips must be placed in areas with large amounts of 
sheet flow.  

• Soil at project site needs to be amenable to selected 
vegetation.  It may need to be conditioned to allow 
vegetation to establish. 

  

 
 
 
 
 
 
 
 

 
Sources:  

• www.epa.gov/owm/mtb/infltrenc.pdf 
• http://h2osparc.wq.ncsu.edu/river/ 

industrial/industri.html#cm 
• www.stormwater-resources.com/ 

Library/116BBMP%20Guide.PDF 

 
Literature Sources of Performance Demonstrations: 

• Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 

• Schueler, T.R., 1987.  Controlling Urban Runoff: A 
Practical Manual for Planning and Designing Urban 
BMPs, Department of Environmental Programs, 
Metropolitan Washington Council of Governments, 
Washington, DC.   

• Young, G.K., et al.  1996, Evaluation and 
Management of Highway Runoff Water Quality, 
Publication No.  FHWA-PD-96-032, U.S. 
Department of Transportation, Federal Highway 
Administration, Office of Environment and 
Planning.           

• Caltrans, 2005.  Evaluation of Factors Controlling 
Herbicide Runoff to Surface Water, May 2005, 
CTSW-RT-03-084-73.04.                                                             
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 Description: 

Biofiltration swales are vegetated areas, similar to 
conveyance channels, which accept concentrated flow 
from storm water runoff via storm drain inlets.   Removal 
mechanisms include filtration and infiltration as storm 
water flows through the grass.  

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   
Total Metals   
Dissolved Metals   

Microbiological   

Litter N.A.   

BOD   

TDS N.A.  

 
 
 
Key Design Parameters: 
1.  Locate, size, and shape biofiltration strips relative to 

topography and allow for extended flow paths to 
maximize treatment.  Swales constructed in cut are 
preferred to minimize gopher damage.  Side slopes 
constructed of fill are not recommended, which are 
prone to gopher damage or other burrowing animals.  
Longitudinal slopes should be less than that which 
causes scour or transport of sediment.  Energy 
dissipaters may be used, but do not use those that 
include standing water, as this could lead to vector 
problems.  Use a mixture of drought-tolerant grass 
species, and select native vegetation to minimize 
establishment and maintenance costs. 

2.  Caltrans designers should follow the Project Planning 
and Design Guide 

 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
Notes: 
• 

• 

• 

• 
• 

Six biofiltration swales were sited, constructed, and 
monitored as part of the Caltrans BMP retrofit pilot 
program. 
Of metals, only dissolved zinc was significantly 
removed. 
Total nitrogen load removal is highly dependent on 
infiltration losses. 

• Export of higher phosphorus concentrations resulted 
in low P load removal  
BOD based on Young et. al. (1996) 
Pesticide reduction based on “Evaluation of Factors 
Controlling Herbicide Runoff to Surface Water” 
(Caltrans, 2005) 

 
 
 

 
  
 
 

 
 

 
An average of 133 field hours per year were spent 
operating and maintaining each biofiltration swale, which 
included 42 hours for vector control. 
 

 Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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• 

 Issues and Concerns: 
Sources:  

Maintenance: 
www.epa.gov/owm/mtb/infltrenc.pdf 

Requirements: Maintenance requirements include 
regular inspections for side slope stability, debris 
and sediment accumulation, vegetation height, 
vegetative cover, and presence of burrowing 
animals.  Woody vegetation is also removed.  If 
acceptable cover is not achieved, re-seeding or some 
type of erosion control will be needed. 

• Nuisance Control: Inspect for standing water during 
the wet season.  No additional nuisance control 
necessary if drained properly.   

• Specialty Training/Equipment: No special 
requirements identified. 

 

Project Development: 
• Right-of-Way Requirements: Space requirements are 

relatively low for biofiltration swales.   
• Siting Constraints: Biofiltration swales should be 

placed in areas of natural lows or cut section to 
minimize damage caused by gophers or other 
burrowing animals. 

• Construction: No special requirements identified. 
 

Advantages: 
• 

• 

• 

• 

• 

• 

• 
• 
• 

• 

• 

• 

• 

www.bae.ncsu.edu/programs/extension/wqg/ 
www.stormwater-resources.com/ 
Library/116BBMP%20Guide.PDF 

Literature Sources of Performance Demonstrations: 
Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 
Schueler, T.R., 1987.  Controlling Urban Runoff: A 
Practical Manual for Planning and Designing Urban 
BMPs, Department of Environmental Programs, 
Metropolitan Washington Council of Governments, 
Washington, DC.   
Young, G.K., et al.  1996, Evaluation and 
Management of Highway Runoff Water Quality, 
Publication No.  FHWA-PD-96-032, U.S. 
Department of Transportation, Federal Highway 
Administration, Office of Environment and 
Planning.   
 Caltrans, 2005.  Evaluation of Factors Controlling 
Herbicide Runoff to Surface Water, May 2005, 
CTSW-RT-03-084-73.04.                                                               

 

Requires less land space and incorporates well into 
the environment.   
Swales have good removal efficiencies for total 
suspended solids and total metals.  
Generally inexpensive relative to other BMPs to 
operate and maintain.  
Infiltration enhances reduction of pollutant load. 

 

Constraints: 
Swales should be located in areas that are naturally 
low or in cut sections to minimize structural damage 
caused by gophers or burrowing animals.  
Soil at project site needs to be amenable to selected 
vegetation.  It may need to be conditioned to allow 
vegetation to establish. 
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Description: 
Detention basins are impoundments that collect storm 
water from the highways via storm drain inlets.  The basin 
captures and detains the design water quality runoff 
volume (typically for 48 hrs.) prior to discharge typically 
through a perforated riser.  The basin removes floatable 
debris and coarse suspended solids.  Pollutant removal is 
achieved primarily through settling of sediments and 
particulate forms of pollutants.   
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   

Dissolved Metals   

Microbiological   

Litter   

BOD N.A.  

TDS N.A.  

Notes: 
• 

• 
• 

• 

• 

Removal efficiencies result from unlined detention 
basins. 
Data obtained from Caltrans Retrofit Pilot Program.  
Five detention basins were constructed for retrofit 
and monitored 
An average of 72 field hours/year was spent on 
O&M for each detention basin.  Caltrans Cost 
Summary report CTSW-RT-01-003. 
Litter removal based on professional judgment 

 
 
 

 
  
 
 
 
 

 
 
 
Key Design Parameters: 
1. Locate, size, and shape detention basins relative to 

topography to maximize use of available space and 
enhance appearance 

2. Use unlined basins where space is available because 
of lower initial cost and better constituent removal 

3. Weep holes on the outlet riser should be sized so that 
the basin drains from a full basin condition in 24 
hours.  Maximum would be 72 hours to prevent vector 
problems 

4. Use an outlet design with an orifice in a riser, 
surrounded by a screen mesh for debris control 

5. Use earthen basin side slopes of 1:4 (V:H) or flatter. If 
steeper side slopes are used, consider slope stability 
measures where vegetation is difficult to establish. 

6. For side slopes greater than 1:4 (V:H), incorporate 
access ramps and turnarounds to facilitate ease of 
maintenance activities.  

7. Include energy dissipaters that do not allow standing 
water to persist for greater than 72 hours 

8. Caltrans designers should follow the Project Planning 
and Design Guide 

 

Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

         N/A N/A 

 

 

 

 

 

 

Medium High Low 

Benefit 
 

           Benefit   

st                 Cost      

            Benefit    

Cost                 Cost        

Co
 

 Benefit 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence   

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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• 

  
Sources:  Issues and Concerns: 

Dr. M. Barrett, University of Texas at Austin 
Maintenance: 

Requirements: Maintenance requirements include 
regular inspections for standing water, side slope 
stability, debris and sediment accumulation, and 
vegetation height and vegetative cover.  If 
vegetative cover of the basin invert or side slopes 
are not established to acceptable thresholds, re-
seeding or erosion control measures may need to be 
implemented. 

• Nuisance Control: None identified. 
• Specialty Training/Equipment: No special 

requirements identified. 
 

Project Development: 
• Right-of-Way Requirements: Space requirements are 

relatively high for detention basins. 
• Siting Constraints: Should not be sited where there 

may be insufficient hydraulic head to facilitate 
complete drainage, or in areas where groundwater 
contamination is a concern. 

• Construction: No special requirements identified. 
 

Advantages: 
• 

• 

• 

• 

• 

• 
• 
• 

• 

• 

• 

• 

www.epa.gov/owm/mtb/sandfltr.pdf  
www.enviro.nfesc.navy.mil/p2library/cgi-
bin/p2h_datasheet.cfm?itemID=230 
www.webcentral.bts.gov/ntl/DOCS/ 
RUNOFF.html 

 
Literature Sources of Performance Demonstrations: 

Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 
Glick, Roger Chang, George C., and Barrett, 
Michael E., Monitoring and evaluation of 
stormwater quality control basins, in Watershed 
Management: Moving from Theory to 
Implementation, Denver, CO, May 3-6, 1998, pp. 
369-376.                                                                               
The US Department of Transportation “Evaluation 
and Management of Highway Runoff Water 
Quality” Young et al. 1996 – contains info. on 
siting, design, and performance. 

 

The detention basins have good constituent removal 
for suspended solids, and total metals.  
Compared to other BMPs, detention basins are 
relatively easy to operate and maintain. 
Infiltration enhances reduction of pollutant load.   

 

Constraints: 
Limited pollutant removal for nutrients and 
dissolved constituents. 
Can only be placed in areas with sufficient 
hydraulic head. 
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Description: 
Low, dry weather flows in urban areas can be diverted 
from the storm drain system to the sanitary sewer system 
and conveyed to a publicly owned treatment works 
(POTW).  During wet weather, this diversion is suspended 
since stormwater flows can be greater than normally 
managed by a POTW. 
 
 
 
 
 
 
Constituent Removal: 

Removal 
Efficiency 

Level-of-
Confidence Constituent Group 

 

Total Suspended Solids   
 
 
 

Total Nitrogen   Key Design Parameters: 
 Total Phosphorus   1. Caltrans designers should follow the Project Planning 

and Design Guide Pesticides    
Total Metals   Cost Effectiveness Relative to Detention Basins:   
Dissolved Metals    

Microbiological   Cost 
Effectiveness 

Level-of-
Confidence 

Litter    

BOD   

TDS   
Notes: 
• Does not treat stormwater flows if closed during wet 

weather, however removal for non-stormwater 
flows is considered complete up to the design flow 
that is diverted. 

  
 
 

 
  
 
 
 
 
 
 
 
 
 
 

 
 
Cost could greatly vary depending on site conditions. 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency 
and Level-of-Confidence   

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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• 

 Issues and Concerns: 
Sources:  

Maintenance: 
www.epa.gov/owm/mtb/sandfltr.pdf  

Requirements: Depends on complexity of diversion. 
• Nuisance Control: Diversion may cause standing 

water. 
• Specialty Training/Equipment: May require special 

training for inspection and maintenance of pumped 
diversions. 

 
Project Development: 
• Right-of-Way Requirements: Space requirements are 

relatively low for dry weather flow diversions. 
• Siting Constraints:  Must be able to convey diverted 

flow to POTW sewer. 
• Construction:  Coordination required with local 

POTW. 
 

Advantages: 
• 

• 
• 

• 
• 

• 

• 

• 

• 

www.enviro.nfesc.navy.mil/p2library/cgi-
bin/p2h_datasheet.cfm?itemID=230 
www.webcentral.bts.gov/ntl/DOCS/ 
RUNOFF.html 
Caltrans, 2002. Statewide Storm Water 
Management Plan. CTSW-RT-02-008. 
www.dot.ca.gov/hq/env/stormwater. 
Caltrans, Jan 2006, Division of Design, Manuals & 
Guidance, Stormwater, 
http://www.dot.ca.gov/hq/oppd/stormwtr/ 

 
Literature Sources of Performance Demonstrations: 
                                                                               

None available. 
 

Advanced treatment of the diverted flow. 
   

Constraints: 
Must have agreement with POTW. 
Cost is highly variable depending site conditions. 
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Description: 
The Inclined Screen (IS) Gross Solids Removal Devices 
(GSRDs) are non-proprietary devices whose primary 
function is to remove gross solids (litter and vegetative 
material) from storm water runoff. Currently there is one 
IS configuration approved as a full capture treatment 
device: 
 
Configuration #1. This IS GSRD utilizes a 3 mm spaced 
parabolic wedge-wire screen. The device is configured 
with an influent trough to allow some solids to settle. See 
picture to the right. 
 
Configurations #2, #3, and #4 were not approved. 
 
 
 
 
 
 
 
 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  

 
 
Key Design Parameters:  
 
1. Hydraulic Head 
2. Annual Estimated Gross Solids Loading Rate 
3. Caltrans designers should follow the Project Planning 

and Design Guide 
4. Inclined screen GSRDs should be sized to hold gross 

solids to be deposited during a 1-year period and pass 
the design flow (e.g., 25-year flow).  However a 
TMDL may have a lower design storm than is 
associated with the drainage of the highway, and if 
upstream diversion is used, the design event given in 
the TMDL could be used. 

 
 

Cost Effectiveness Relative to Detention Basins:   

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

Notes:  
• Litter material are the target constituents for the 

device. 
• No long-term water quality monitoring studies have 

been conducted to evaluate treatment effectiveness 
of the inclined screen GSRDs on other water quality 
constituents. 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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 Issues and Concerns: 

Maintenance: Sources:  
Requirements• : Periodic inspections required to 
ensure that the device is functional. Routine 
maintenance may include sediment/debris removal. 

• none identified 

Literature Sources of Performance Demonstrations: 
• Nuisance Control: Design should eliminate standing 

water that may provide breeding habitat for vectors. • California Department of Transportation, Phase I 
Gross Solids Removal Devices Pilot Study: 2000-
2002, Final Report. CTSW-RT-03-072.31.22 • Specialty Training/Equipment: Vactor equipment 

recommended for cleaning. 
• California Department of Transportation, Phase II 

Gross Solids Removal Devices Pilot Study: 2001-
2003, Final Report. CTSW-RT-03-097.31.22 

Project Development: 
• Right of Way Requirements: Small footprint. 

• California Department of Transportation, Phase III 
Gross Solids Removal Devices Pilot Study: 2002-
2003, Interim Report. CTSW-RT-03-099.31.24 

• Siting Constraints: Must provide sufficient 
hydraulic head to operate by gravity. 

• Construction: Traffic control may be required for 
retrofits due to close proximity to roadway.  

Advantages: 
• The inclined screen GSRDs are a “small footprint 

device” that can be installed in existing right of 
way. 

• Based on pilot studies, the devices remove nearly all 
the gross solids from storm water runoff with 
minimal maintenance requirements. 

Constraints: 
• Hydraulic head requirement. 
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 Description: 
 The Linear Radial (LR) Gross Removal Devices (GSRDs) 

are non-proprietary devices whose primary function is to 
remove gross solids (litter and vegetative material) from 
storm water runoff. Currently, there is one LRD 
configuration approved as a full capture treatment device: 

 
 
 
 
   Configuration #1. This LR GSRD utilizes a modular well 

casing with 5 mm x 64 mm louvers to serve as the screen. 
The LR GSRD is placed on a 2-percent slope. See picture 
to the right. 

 
 
 
   Configurations #2 and #3 were not approved.   

 
 
 
 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids N.A.  

Total Nitrogen N.A.  

Total Phosphorus N.A.  

Pesticides N.A.  

Total Metals N.A.  

Dissolved Metals N.A.  

Microbiological N.A.  

Litter   

BOD N.A.  

TDS N.A.  
Notes: 
• 

• 

Litter materials are the target constituents for the 
device. 
No long-term water quality monitoring studies have 
been conducted to evaluate treatment effectiveness of 
the linear radial GSRDs on other water quality 
constituents. 

 

   

 
 
 

 
 
Key Design Parameters:  
1. Annual Estimated Gross Solids Loading Rate 
2. Caltrans designers should follow the Project Planning 

and Design Guide 
3. Linear radial GSRDs should be sized to hold gross 

solids to be deposited during a 1-year period and pass 
the design flow (e.g., 25-year flow).  However a 
TMDL may have a lower design storm than is 
associated with the drainage of the highway, and if 
upstream diversion is used, the design event given in 
the TMDL could be used. 

 
 

Cost Effectiveness Relative to Detention Basins:   

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
 

 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins
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 Issues and Concerns: 
Sources:  

Maintenance: 
Roscoe Moss Company, • 

Requirements∙ : Periodic inspections required to 
ensure that the device is functional. Routine 
maintenance may include sediment/debris removal. 

www.roscoemoss.com/gsrd.html 
 
Literature Sources of Performance Demonstrations: 

∙ Nuisance Control: Design should eliminate standing 
water that may provide breeding habitat for vectors. ∙ California Department of Transportation, Phase I 

Gross Solids Removal Devices Pilot Study: 2000-
2002, Final Report. CSTW-RT-03-072.31.22 ∙ Specialty Training/Equipment: Vactor equipment 

recommended for cleaning. 
 

 

Project Development: 
∙ Right-of-Way Requirements: Small footprint. 
∙ Siting Constraints: Must provide sufficient area to 

accommodate the length of linear radial GSRD 
required.  Low head requirement. 

∙ Construction: Traffic control may be required for 
retrofits due to close proximity to roadway. 

 

Advantages: 
∙ The linear radial GSRDs are a “small footprint 

device” that can be installed in existing right of 
way. 

∙ Based on pilot studies, the devices remove nearly all 
the gross solids from storm water runoff with 
minimal maintenance requirements. 

 

Constraints: 
∙ Surface area requirement. 
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 Description: 
 Infiltration basins are depressions used to detain storm 

water runoff until it percolates into the groundwater table.    
Pollutant removal occurs through the infiltration of runoff 
and the adsorption of pollutants to the soil and vegetation.  
To prevent vector problems due to standing water, 
infiltration basins are designed to infiltrate within 72 
hours.  There needs to be sufficient space between the 
basin invert and the seasonally high groundwater elevation 
to allow infiltration to occur. 

 
 
 
 
 
 
 
 
 

Constituent Removal:  
 

Removal 
Efficiency 

Level-of-
Confidence Constituent Group  

 
 

Total Suspended Solids    
Key Design Parameters: 

Total Nitrogen    
1. Locate, size, and shape the infiltration basin relative to 

topography Total Phosphorus   
2. Pretreatment may be required if high sediment loads 

are expected Pesticides   
Total Metals   

3. Include energy dissipaters at the inlet that will not 
promote vector problems (i.e. standing water) 

Dissolved Metals   4. Include access ramps and turnarounds for ease of 
maintenance 

Microbiological   5. Caltrans designers should follow the Project Planning 
and Design Guide 

Litter    

BOD   Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence TDS   
Notes:  
• Performance is assumed based on infiltration. 

 
 
 

 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Two infiltration basins were constructed for retrofit and 
monitored. An average of 106 field hours/year was spent 
on O&M for each infiltration basin. These hours do not 
include vector control hours.  

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence   

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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• 

 Issues and Concerns: 
 

Maintenance: 
Sources:  

Requirements: Include regular inspections for 
standing water, vegetation height, debris and 
sediment accumulation, and slope stability. 

Dr. M. Barrett, University of Texas at Austin 

• Nuisance Control: None identified, if water 
infiltrates within 72 hours. 

• Specialty Training/Equipment: Avoid rubber tired 
vehicles in basin.  Tracked equipment 
recommended for major maintenance. 

Project Development: 
• Right-of-Way Requirements: Space requirements are 

relatively high for infiltration basins. 
• Siting Constraints: Infiltration basins can only be 

placed in areas where soil type is hydrologic soil 
groups (HGS) type “A”, “B”, and type “C” soils 
that meet permeability requirements.  Soil shall not 
have more than 30 percent clay or more than 40 
percent clay and silt combined.  Minimum 
infiltration rate of 12 mm/hr is preferred.  Distance 
between the groundwater elevation and the basin 
invert should be at least 1.2 meters, but 3 meters is 
preferable  

• Construction:  Before construction begins, ensure 
that sufficient borings are conducted to determine 
the presence of any subsurface unsuitable materials, 
undocumented buried material and utility lines.  
Stabilize area draining into the facility.  If possible, 
place a diversion berm to prevent sediment from 
entering the facility. Build the basin without driving 
heavy equipment over the infiltration surface.  Any 
equipment should have “low pressure” treads or 
tires.  After final grading, deeply till the infiltration 
surface.  Use appropriate erosion control seed mix.  

Advantages: 
• 

• 

• 

• 
• 
• 

• 

• 

• 

• 

• 

• 

www.epa.gov/owm/mtb/sandfltr.pdf  
www.enviro.nfesc.navy.mil/p2library/cgi-
bin/p2h_datasheet.cfm?itemID=230 
www.webcentral.bts.gov/ntl/DOCS/ 
RUNOFF.html 

 
Literature Sources of Performance Demonstrations: 

Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 
Glick, Roger Chang, George C., and Barrett, 
Michael E., Monitoring and evaluation of 
stormwater quality control basins, in Watershed 
Management: Moving from Theory to 
Implementation, Denver, CO, May 3-6, 1998, pp. 
369-376.                                                                               
The US Department of Transportation “Evaluation 
and Management of Highway Runoff Water 
Quality” Young et al. 1996 – contains info. on 
siting, design, and performance. 
K. Hilding. 1993 A Study of Infiltration Basins in 
the Puget Sound Region.  ME Thesis. Dept. of 
Biological and Agricultural Engineering. Univ. 
of California, Davis. 
J. Gaus. 1993. Soils of Infiltration Basins in the 
Puget Sound Region: Trace Metals and 
Concentrations. ME thesis. Univ. of 
Washington. 

Due to the infiltration of the entire water quality 
volume, the constituent removal is considered 
100%.   

Constraints: 
Infiltration basins are sited in areas with the 
appropriate soil type/content, and distance from the 
groundwater elevation to facilitate infiltration.   
Restrict use if the runoff does not meet the 
requirement of a RWQCB-issued Basin Plan, or if 
the potential site is above a known pollutant plume 

 
 
 
 
 
 
 

                                                                                                                              Caltrans Treatment BMP Technology Report 
D-16                                                                                                                                                                                                                                  April 2007                           

0040984



BMP Fact Sheet   
Infiltration Trenches               Page 1 of 2   

 

Description: 

An infiltration trench is typically a long and narrow 
excavation that is lined with filter fabric and backfilled 
with stone aggregate or gravel to form an underground 
basin.  Runoff is diverted to the trench and infiltrates into 
the soil.  Pollutants are filtered out of the runoff as it 
infiltrates the surrounding soils.  Infiltration trenches are 
best sited in areas where soils meet the minimum 
infiltration rate.  Regulators may caution against 
installation in highly industrial areas or areas where highly 
soluble constituents may be discharged to the trench.   

 
 
 
Key Design Parameters: Constituent Removal: 
1.  An infiltration rate of at least 14 mm/hr is desired.  This 

infiltration rate would be found in soils with low silt 
and clay content.  The groundwater separation should 
be a minimum of 3.0 m.  Trenches should be designed 
to drain within 72 hours to prevent potential vector 
problems.  A large bottom surface area is desired 
because it allows an increased infiltration rate and 
reduces the amount of clogging.  Use of a biofiltration 
strip as pretreatment to remove floatables and sediment 
from runoff before entering the infiltration trench is 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides   recommended.  The trench volume should be 
determined by assuming the Water Quality Volume 

Total Metals   (WQV) will fill the void space based on the computed 
Dissolved Metals   

porosity of the rock matrix.  Backfill material for the 
trench should be 1-in to 3-in rock or equivalent locally 
available material. Microbiological   

 
Litter   2.  Caltrans designers should follow the Project Planning 

and Design Guide. 
BOD    
TDS   Cost Effectiveness Relative to Detention Basins:   

Notes: Cost 
Effectiveness 

Level-of-
Confidence • 

• 

Constituent removal is considered 100% for the 
design water quality volume since the entire water 
quality volume is infiltrated and no water is 
discharged to surface waters.  However, 
groundwater contamination can occur from soluble 
constituents that may not be retained in the soil 
matrix.  

 

Two infiltration trenches were sited, constructed, 
and monitored as part of the Caltrans BMP retrofit 
pilot program. 

 
 
 

 
   
 
 
 
 
 

 
 
Costs include the construction of a pretreatment 
biofiltration strip. Cost information is from Caltrans Cost 
Summary report CTSW-RT-01-003. An average of 13 
field hours were spent operating and maintaining each 
infiltration trench in the 1999/2000 season. 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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• 

Constraints: Issues and Concerns: 
Infiltration trenches must have soils with a high 
enough permeability rate and suitable groundwater 
separation.   

Maintenance: 
Requirements: Trash and debris should be removed 
from the site on a regular basis.  Sediment 
accumulation should be inspected and, if visible on 
top of the trench, the top layer of trench, silt, filter 
fabric, and stone should be removed.  The stone 
should be washed and fabric and stone reinstalled in 
trench. 

• Nuisance Control: None identified, if water 
infiltrates within 72 hours. 

• Specialty Training/Equipment: For routine 
maintenance, requires staff and equipment to 
remove sediment and debris.   

Project Development: 
• Right-of-Way Requirements: Space requirements are 

relatively high for infiltration trenches.   
• Siting Constraints: Infiltration trenches should not 

be sited within 30 meters of building or bridge 
foundations.  Infiltration trenches sited within 30 
meters would require detailed site structural and 
geotechnical investigation.  Infiltration trenches are 
suitable for drainage areas up to 4 hectares.  
Trenches work best at sites with a upgradient 
drainage area slope of less then 5%.  Trenches 
should be sited where infiltration rates are at least 
14mm/hr and there is at least 3.0 meters separation 
between trench invert and the groundwater.  
Trenches are not recommended in industrial land 
use areas or in locations were soluble constituents 
may impact ground water quality.  
• Construction: During excavation for trench 
construction, light equipment should be used to 
avoid compaction of the soil.  Field conditions, such 
as structurally unsuitable soils, and existing utilities 
lines may be encountered, and detailed geotechnical 
investigation prior to construction is recommended.  
Retrofit of infiltration trenches at maintenance 
stations impacts the operation of the facility during 
construction.  During design, sufficient borings are 
required to determine the presence of unsuitable 
materials.  Stabilize the entire area draining to the 
facility before construction begins.  If impossible, 
place a diversion berm around the perimeter of the 
infiltration site to prevent sediment entrance during 
construction.  Stabilize the entire contributing 
drainage area before allowing any runoff to enter 
once construction is complete. 

Advantages: 
• 

• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

If not properly maintained they will prematurely 
clog. 
Pretreatment is required to reduce the amount of 
influent sediment.   
Major maintenance (removal and replacement of the 
rock matrix) is relatively costly.  

Sources:  
http://www.epa.gov/owm/mtb/infltrenc.pdf 
http://h2osparc.wq.ncsu.edu/river/ 
industrial/industri.html#cm 
http://www.stormwater-resources.com/ 
Library/116BBMP%20Guide.PDF 

Literature Sources of Performance Demonstrations: 
Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 
Schueler, T.R., 1987.  Controlling Urban Runoff: A 
Practical Manual for Planning and Designing Urban 
BMPs, Department of Environmental Programs, 
Metropolitan Washington Council of Governments, 
Washington, DC.   
Young, G.K., et al.  1996, Evaluation and 
Management of Highway Runoff Water Quality, 
Publication No.  FHWA-PD-96-032, U.S. 
Department of Transportation, Federal Highway 
Administration, Office of Environment and 
Planning.                                                                      

 

Due to the infiltration of the entire water quality 
volume, the constituent removal is considered 
100%.  Infiltration trenches take up little land area 
and are not highly visible. 

D-18                                                                                                                                                                                                                                  April 2007 
 

0040986



BMP Fact Sheet   
Multi-Chambered Treatment Trains     Page 1 of 2  
Description: 
Multi-Chambered Treatment Trains (MCTTs) use three 
treatment mechanisms.  The first chamber is a catch basin 
used to remove large, grit-sized material.  The second 
chamber is a settling chamber that removes settleable 
solids with plate separators and oil and grease with sorbent 
pads.  The third chamber is a sand/peat filter.  These 
devices were originally designed to reduce toxicity in the 
runoff from critical storm water source areas and can be 
implemented where toxicity in runoff is an identified 
problem. 
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.   

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD N.A.   

TDS N.A.   
Notes: 
• Two MCTTs were sited, constructed, and monitored 

as part of the Caltrans' BMP retrofit pilot program.  
An analysis of the influent and effluent water 
quality data for the filters indicated that there was 
no significant difference among the sites for the 
constituents monitored; therefore, the data for all 
sites were treated as if they came from a single site. 

• High TSS removal was based on Pitt et. al.  Caltrans 
data showed 75% removal, but average influent was 
only 41 mg/L. 

• Nitrate concentrations increase by 62%. 
• High dissolved Zn removal. 
• Litter removal based on professional judgment 

 
 
  
 
 
 
 

Key Design Parameters: 
1. The filtration chamber consists of 450-mm filter media 

layer consisting of a 50/50 mixture of sand and peat 
moss.  The layer is separated from a gravel-packed 
underdrain by a layer of filter fabric.  The filter area is 
determined from the recommended solids loading rate 
of the peat/sand mixture of 5000 g TSS/m2/year.  
Gravity draining can be used to return the filtered 
runoff to the drainage system.  

2.  Caltrans designers should follow the Project Planning 
and Design Guide. 

 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence

 
 

Information obtained from Caltrans Cost Summary report 
CTSW-RT-01-003 An average of 120 field hours per year 
were spent on operation and maintenance of each MCTT 
during the Caltrans BMP retrofit pilot program. 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 
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• 

Issues and Concerns: 

Maintenance: 
Requirements: Periodic cleaning and replacement of 
media. 
Nuisance Control: The MCTTs maintain a 
permanent pool of water below the tops of the tube 
settlers; this pool of water provides a breeding site 
for mosquitoes. 

• 

Specialty Training/Equipment: Training required for 
media replacement. 

• 

 

Project Development: 
Right-of-Way Requirements: Space requirements are 
relatively high for MCTTs.   

• 

Siting Constraints: MCTTs should be sited where 
there is a small, impervious contributing watershed.  
They should not be sited where runoff from bare 
soil or construction activities will be allowed to 
enter the filter.  MCTTs should be sited where 
enough vertical clearance (head) is provided, about 
2 meters. 

• 

Design Complexity: None identified. • 
Construction: Material availability for the filter, 
excavation for the device/unknown field conditions, 
and interface with existing activities at the site are 
the primary issues to be addressed in the 
construction of MCTTs.  The tube settler system is a 
special-order item with a significant lead-time.  

• 

 

Advantages: 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

The MCTTs have constituent removal for suspended 
solids, metals, and bacteria similar to that for an 
Austin Sand Filter.  They can provide consistent 
pollutant removal when properly maintained.  The 
target area for use of MCTTs are vehicle service 
facilities, parking areas, paved storage areas, and 
fueling stations with drainage areas up to 1 hectare. 

Constraints: 
MCTTs are significantly more expensive to construct 
than gravity-drained Austin Sand Filters, which 
provide comparable performance. 
A permanent pool of water is maintained in the 
MCTT, which increases vector concerns.   
The presence of tube settlers in the sedimentation 
basin impedes maintenance activities.   

 

 

 

Sources:  
None. 

 

Literature Sources of Performance Demonstrations: 
Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 
Design guidelines for MCTTs and performance 
evaluation are presented in the report entitled, 
Stormwater Treatment at Critical Areas, Volume 1: 
The Multi-Chambered Treatment Train (MCTT), by 
Robert Pitt, et. al., March 1999. EPA/600/R-99/017. 
http://lakes.chebucto.org/SWT/epa99017.PDF 
R. A. Claytor and T. Schueler. 1996. Design of 
Stormwater Filtering Systems. Center for Watershed 
Protection. Prepared for the Chesapeake Research 
Consortium. 250pp. 
S. S. Corsi Greb and R. Waschbusch. 1998. 
Evaluation of Stormceptor and Multi-Chamber 
Treatment Train as Urban Retrofit Strategies. 
Presented at Retrofit Opportunities for Water 
Resource Protection in Urban Environments. Westin 
Hotel. Chicago, IL. 10-Feb-98. 
R. M. Pitt. 1996.  The Control of Toxicants at Critical 
Source Areas. The University of Alabama at 
Birmingham. 22pp.  Paper presented at the 
ASCE/Engineering Foundation Conference, 
Snowbird, UT. Aug-96. 
T. Schueler. 1994 “Hydrocarbon Hotspots in the 
Urban Landscape-Can They Be Controlled?” 
Watershed Protection Techniques 1(1): 1-5.  
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Description: 
The Austin sand filter includes a sedimentation basin and a 
sand media filter. The sedimentation basin captures and 
detains the design water quality runoff volume (typically 
for 24 hrs.) prior to discharge to the filter chamber.  The 
sedimentation basin removes floatable debris and coarse 
suspended solids and prevents premature clogging of the 
filter media surface. Sedimentation chamber effluent 
discharges to the sand filtration basin typically through a 
perforated riser.  In the sand filter, the water passes 
through an 18” sand layer, a geotextile layer, and into a 
gravel underdrain.  Pollutant removal is achieved primarily 
by physical filtration of pollutants through the filtration 
media and settling of solids in the sedimentation basin.   
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   
Dissolved Metals   
Microbiological   

Litter   

BOD   

TDS N.A.  

 
 
Key Design Parameters: 
 
1. Design volume for the sedimentation basin should be 

increased to account for reduction in storage volume 
due to deposition of solids   

2. For full sedimentation, orifice plate on the outlet riser 
should be sized so that the sedimentation basin drains 
from a full basin condition in 24 hours   

3. The underdrain piping should consist of a main 
collector pipe and two or more lateral branch pipes 
with a minimum slope of 1% 

4. Caltrans designers should follow the Project Planning 
and Design Guide 

 
 
Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
Five Austin sand filters were constructed for retrofit and 
monitored. An average of 45 field hours/year were spent 
on O&M for each sand filter.  Caltrans Cost Summary 
report CTSW-RT-01-003 Notes: 

Except where noted, performance obtained from 
Caltrans Retrofit Pilot Program Final Report (2004).  
Five Austin sand filters were constructed and 
monitored. 

• 

• 

• 

• 
• 

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 

While Nitrate concentrations increase by 35%, total 
N decreased by 32%. 
Phosphorus based on average of Caltrans result and 
Glick, et. al. 
BOD based on Young et. al. (metadata) 
Litter removal based on professional judgment 
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• 

Sources:  Issues and Concerns: 
Dr. M. Barrett, University of Texas at Austin 

Maintenance: 
Requirements: None identified.  

• Nuisance Control: The spreader ditch in the 
filtration chamber holds water and can provide 
breeding habitat for mosquitoes.  The spreader ditch 
may be omitted from the traditional design if 
another energy dissipation method is provided in 
front of the riser outlet to the filter bed.    

• Specialty Training/Equipment: Training required for 
media removal. 

 

Project Development: 
• Right-of-Way Requirements: Space requirements are 

relatively high for sedimentation basin and sand 
filter. 

• Siting Constraints: Should not be sited where runoff 
from bare soil or construction activities will be 
allowed to enter the filter.  Head requirement of 1.2 
meters. 

• Construction: No special requirements identified. 
 

Advantages: 
• 

• 

The Austin sand filters have good constituent 
removal for suspended solids, total metals, and 
bacteria.  They can provide consistent pollutant 
removal when properly maintained.   
They can treat runoff from drainage areas up to 20 
hectares.   

• They can be added to retrofit highly developed 
existing sites. 

 

Constraints: 
• 

• 

• 
• 
• 

• 

• 

• 

• 

www.epa.gov/owm/mtb/sandfltr.pdf  
www.enviro.nfesc.navy.mil/p2library/cgi-
bin/p2h_datasheet.cfm?itemID=230 
www.webcentral.bts.gov/ntl/DOCS/ 
RUNOFF.html 

 
Literature Sources of Performance Demonstrations: 

Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 
Glick, Roger, George C. Chang, and Michael E. 
Barrett, Monitoring and evaluation of stormwater 
quality control basins, in Watershed Management: 
Moving from Theory to Implementation, Denver, 
CO, May 3-6, 1998, pp. 369-376.                                                  
The US Department of Transportation “Evaluation 
and Management of Highway Runoff Water 
Quality” Young et al. 1996 – contains information 
on siting, design, and metadata on performance. 

 

Sand filters can be relatively expensive to construct 
and maintain.   
Limited pollutant removal for nutrients. 
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Description: 
Delaware sand filters are often located at the curbside edge 
of a paved area or parking lot and include two parallel 
concrete chambers, a sedimentation chamber, and a sand 
media filter chamber.  The sedimentation chamber holds a 
permanent pool of water.  The sedimentation basin 
removes the coarse suspended solids and prevents 
premature clogging of the filter media surface.  The 
sedimentation effluent discharges over a weir into the sand 
filter chamber where water is filtered through a 12- to 18-
inch sand filter, geotextile layer, and into an underdrain.   
Delaware sand filters are on-line facilities; they process all 
runoff leaving the site up to the point where the overflow 
limit is reached. 
Typical shape of Delaware Sand Filter is narrower (but 
longer) than some other treatment BMP’s, which can be 
advantageous in some situations.  
 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.  

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD   

TDS N.A.  
Notes: 

• Nitrate concentrations increase by 78%. 
• High dissolved Zn removal efficiency. 
• A Delaware sand filter was sited as part of the 

Caltrans BMP Retrofit Pilot Program. Although 
Delaware sand filters are not thought to be effective 
for removing dissolved constituent, some removal was 
observed.  

• BOD based on Young et. al. (metadata) 
• Litter removal based on professional judgment 
 
 
 
 
 

 
 
 
 
Source: Shaver, 1991 
 
 
Key Design Parameters: 

1. The Delaware unit should be designed and 
installed according to the guidelines described by 
Young et al. (1996).  It should be noted that if a 
Delaware filter is designed according to these 
guidelines, there is only storage in the unit for 5 
mm of runoff (0.2 inches); consequently, if it is 
desired to treat a larger water quality volume, the 
unit must act as a flow-through device.  The filter 
is sized using unit values for the sedimentation 
chamber volume and filter bed area per acre of 
tributary area treated. 

2. Caltrans designers should follow the Project 
Planning and Design Guide 

 

Cost Effectiveness Relative to Detention Basins:   
Cost 

Effectiveness 
Level-of-

Confidence 
 

 
 
Information from Caltrans Cost Summary report CTSW-
RT-01-003.  An average of 20 field hours per year were 
spent on operation and maintenance of the Delaware sand 
filter during the Caltrans BMP retrofit pilot program.    

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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Issues and Concerns: 

Maintenance: 
• Requirements: Maintenance for smaller, 

underground filters is usually best done manually.  
Normal maintenance requirements include disposal 
of accumulated trash and replacement of the upper 
few inches of sand when the filter clogs.  

• Nuisance Control: The spreader ditch in the 
filtration chamber holds water and can provide a 
breeding site for mosquitoes.      

• Specialty Training/Equipment: Training required for 
media removal. 

 

Project Development: 
• Right-of-Way Requirements: Space requirements are 

relatively high for sedimentation basin and sand 
filter. 

• Siting Constraints: Delaware sand filters should not 
be sited where runoff from bare soil or construction 
activities will be allowed to enter the filter.  
Minimum head requirement of 1.0 meters. 

• Construction: No special requirements identified. 
 

Advantages: 
• Delaware sand filters can be installed underground 

in urban settings with covers appropriate for the 
intended above ground land use, such as sidewalk or 
landscaping. They are similar in performance to the 
Austin design with the principal advantage being 
narrower footprint that requires less head.  

• Waste media from the filters does not appear to be 
toxic and is likely to be environmentally safe for 
landfill disposal. 

• The filters can reduce the potential for groundwater 
contamination if they are designed with an 
impermeable basin liner. 

 

Constraints: 
• Delaware sand filters are relatively expensive to 

construct.   
• Sand filters have only limited pollutant removal 

capability for nutrients.   
• The sedimentation basin holds a permanent pool of 

water and has the potential to provide breeding 
opportunities for mosquitoes. 

 
 
 
 

 
 
Sources:  

• www.epa.gov/owm/mtb/sandfltr.pdf has 
information on design, performance, operation, 
maintenance, and costs of sand filters.   

• www.enviro.nfesc.navy.mil/p2library/cgi-
bin/p2h_datasheet.cfm?itemID=230 

• www.webcentral.bts.gov/ntl/DOCS/RUNOFF.html 
 
Literature Sources of Performance Demonstrations: 

• Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 

• The US Department of Transportation. Evaluation 
and Management of Highway Runoff Water Quality. 
Young et al. 1996 contains information on the 
citing, design, and performance (metadata) of 
Delaware sand filters.  

• W. Bell, L. Stokes, L. J. Gavan, T. N. Nguyen. 
1995. Assessment of the Pollutant Removal 
Efficiencies of Delaware Sand Filter BMP’s. 
Department of Transportation and Environmental 
Services. Alexandria, V.A. 140pp. 

• R. R. Horner and C. R. Horner. 1995. Design, 
Construction, and Evaluation of a Sand Filter 
Stormwater Treatment System. Part III.  
Performance monitoring. Report to Alaska Marine 
Lines, Seattle, WA. 

• E. Shaver and R. Baldwin. 1991. Sand Filter Design 
for Water Quality Treatment. Delaware Dept. of 
Natural Resources and Environmental Control. 
Dover, DE. 14pp.  
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 Description: 
Traction sand traps are depressions in the ground or a 
vault-type structure that temporarily detain runoff to settle 
out traction sand that was previously applied to snowy or 
icy roads. 
 

 

 

 

 

Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.   

Total Metals   
Dissolved Metals   

Microbiological N.A.   

Litter N.A.   

BOD N.A.   

TDS N.A.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key Design Parameters: 
 
1. Locate, size, and shape the traction sand trap relative 

to topography and in areas with heavy snow or ice, or 
anywhere where traction sand is applied. 

2. Caltrans designers should follow the Project Planning 
and Design Guide. 

 
Cost Effectiveness Relative to Detention Basins:   

 

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

 
Two traction sand traps were monitored as part of the 
Tahoe Sand Trap Effectiveness Study (CTSW-RT-03-
054.36.02) 

Notes: 
• Two sand traps were monitored as part of the Tahoe 

Sand Trap Effectiveness Study.   
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        

Medium High Low 
 

Rating Key for Constituent 
Removal Efficiency and Level-
of-Confidence   

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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• 

 Issues and Concerns: 
Sources:  

Maintenance: 
www.epa.gov/owm/mtb/sandfltr.pdf  

Requirements: Annual maintenance includes 
vectoring out the traction sand traps. 

• Nuisance Control: If standing water persists for 
greater than 72 hours, vector control may be 
required during the warmer months.   However, 
during the winter season, vector control may not be 
required since standing water in the sand traps has 
likely frozen.     

• Specialty Training/Equipment: Vactor equipment 
recommended for cleaning. 

 
Project Development: 
• Right-of-Way Requirements: Space requirements are 

relatively low for traction sand traps. 
• Siting Constraints:  Low head requirement. 
• Construction:  No special requirements identified. 
 

Advantages: 
• 
• 

• 

• 
• 

• 

• 

www.enviro.nfesc.navy.mil/p2library/cgi-
bin/p2h_datasheet.cfm?itemID=230 
www.webcentral.bts.gov/ntl/DOCS/ 
RUNOFF.html 

 
Literature Sources of Performance Demonstrations: 

Caltrans, 2003. Caltrans Tahoe Highway Runoff 
Characterization and Sand Trap Effectiveness 
Studies.  CTSW-RT-03-054.36.02  
http://www.dot.ca.gov/hq/env/stormwater/pdf/CTS
W-RT-03-054.pdf                                                                           

 

Sand traps require very little land space. 
Requires very little or no hydraulic head to operate.   

 
Constraints: 

Minimal pollutant reduction 
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Description: 
A wet basin holds a permanent pool of water designed to 
detain and treat a runoff water quality volume.  The basins 
support plant species, which may provide constituent 
removal by biological processes.  In addition, the 
vegetation may help reduce erosion of the sides slopes and 
help trap sediments.  Sedimentation processes also occur in 
the basin.  The basins are usually deep enough to prevent 
resuspension of particles.  Wet basins should be sited 
where a permanent pool of water can be maintained from a 
dry weather flow source. 
Constituent Removal: 

Constituent Group Removal 
Efficiency 

Level-of-
Confidence 

Total Suspended Solids   

Total Nitrogen   

Total Phosphorus   

Pesticides N.A.   

Total Metals   
Dissolved Metals   

Microbiological   

Litter   

BOD N.A.   

TDS N.A.   

(modified from Urbonas And STAHRE, 1993) 
 

of 2.4 meters and average depth of 1-2 meters.  The 
volume of the permanent pool should be one to three 
times the water quality volume.  Basin side slopes 
should be 3:1 or flatter. 
Wet basin should include a sediment forebay and a 
main pool.  The sediment forebay should be sized to be 
15-25% of the permanent pool volume and at least 1 
meter deep, separated from the main pool by a earthen 
berm, gabion, or loose riprap wall.  The berm should 
have a 1.5-meter top width and an elevation 1-foot 
lower than the design water surface.  Vegetation should 
be planted around the perimeter of the basin.  
 

2.  Caltrans designers should follow the Project Planning 
and Design Guide. 

 

 Cost Effectiveness Relative to Detention Basins:   

Cost 
Effectiveness 

Level-of-
Confidence 

 
 

Cost information obtained from Caltrans Cost Summary 
report CTSW-RT-01-003. An average of 500 field hours 
per year was spent on operation and maintenance of the La 
Costa wet basin during the Caltrans BMP retrofit pilot 
program.  This included 440 hours spent on harvesting of 
the vegetation and other vegetation management.

Notes: 
A wet basin was sited as part of the Caltrans BMP 
Retrofit Pilot Program.  Constituent reduction found 
during this study is comparable to those reductions 
found in other studies. 

• 

• 

• 

Nitrate concentrations from discharges after storm 
events was 132% greater than stormwater influent, 
however dry weather flow reductions caused a net 
annual removal of total nitrogen. 

• 94% removal efficiency for dissolved Pb. 
Litter removal based on professional judgment 

 
 
Key Design Parameters: 
1.   The water quality volume above the permanent pool 

should drain within 24-48 hours.  The basin should 
have a minimum length to width ratio of 1:1 and a 
preferred ratio of 3:1.  The maximum depth  

 
 
 
 
 

Benefit            Benefit   
 
Cost                 Cost      
 
Benefit             Benefit    
 
Cost                 Cost        
  

Medium High Low 
 Rating Key for Constituent 

Removal Efficiency and Level-
of-Confidence 

Rating Key for Cost 
Effectiveness Relative to 
Detention Basins 
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• 

Constraints: Issues and Concerns: 
Wet basins must be properly maintained to prevent 
stratification and anoxic conditions, which would 
allow resuspension of solids and release of nutrients 
and metals.   

Maintenance: 
Requirements: Inspections should be conducted to 
ensure that the structure operates as intended.  The 
embankment should be checked for subsidence, 
erosion, leakage, cracking, and tree growth.  Debris 
and litter should be removed from the basin to 
prevent clogging of the outlet.  Sediment 
accumulation in the basin will reduce the storage 
capacity and removal performance of the basin.  
Sediment should be removed when it accumulates 
to 10% of the basin volume. Wet basin plant 
material should be harvested on an annual basis to 
maintain efficiency of mosquito fish.  

• Nuisance Control: Wet basins provide a pool of 
water and dense vegetation that is ideal for 
mosquito breeding.  The basins should be stocked 
with mosquito fish to control the population. 

• Specialty Training/Equipment: Mechanical removal 
of vegetation was unsuccessful so hand removal 
with machetes were used. 

 

Project Development: 
• Right-of-Way Requirements: Space requirements are 

high for wet basins. 
• Siting Constraints:  Significant off-site drainage 

with year round base flow is needed.  A wet basin 
usually has an area of 1 to 3 percent of the 
contributing drainage area.  Since the basin required 
a permanent pool of water, the soil should have a 
low infiltration rate or be lined with a clay of 
geotextile liner.  Wet basins should be sited where a 
permanent pool of water can be maintained from a 
dry weather flow source. 

• Construction: Excavated soil surface should be 
suitable to support plant life.  If a pond liner is used, 
it must be carefully constructed to avoid punctures. 

 

Advantages: 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

A permanent pool of water must be maintained and 
therefore may have limitations on siting.   
There are potential problems associated with 
mosquitoes and the device may become a regulated 
wetland if not consistently maintained per an 
established schedule.  
They require more area than an extended detention 
basin. 

 
Sources:  

www.epa.gov/owm/mtb/ 
wetdtnpn.pdf 
www.bae.ncsu.edu/programs/extension/wqg/ 

 
Literature Sources of Performance Demonstrations: 

Caltrans, 2004. BMP Retrofit Pilot Program Final 
Report, CTSW-RT-01-050 available at 
www.dot.ca.gov/hq/env/stormwater 
Information on design and performance of wet 
basins can be found in the following references: 
King County, 1996, Surface Water Design Manual 
(Draft), King County Surface Water Management 
Division, Washington. 
Schueler, T.R., 1987, Controlling Urban Runoff: A 
Practical Manual for Planning and Designing Urban 
BMPs, Department of Environmental Programs, 
Metropolitan Washington Council of Governments, 
Washington, DC.  
Urbonas, B.R., et al., 1992, Urban Storm Drainage 
Criteria Manual, Volume 3 – Best Management 
Practices, Stormwater Quality, Urban Drainage and 
Flood Control District, Denver, CO. 

 
 

Wet basins have good removal efficiencies 
providing storm water quality benefits.   
They can also have recreational and aesthetic 
benefits. 
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California Regional Water Quality Control Board, Water Quality Control Plan for the San Diego 
Region (Basin Plan) at:  

• http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/ 

 

• http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/basinplan_
amendments.shtml#nonpublished 
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Disclaimer 
 
This document provides technical guidance to states, territories, authorized tribes, and the 
public for managing hydromodification and reducing associated nonpoint source 
pollution of surface and ground water. At times, this document refers to statutory and 
regulatory provisions, which contain legally binding requirements. This document does 
not substitute for those provisions or regulations, nor is it a regulation itself. Thus, it does 
not impose legally-binding requirements on EPA, states, territories, authorized tribes, or 
the public and may not apply to a particular situation based upon the circumstances. EPA, 
state, territory, and authorized tribe decision makers retain the discretion to adopt 
approaches to manage hydromodification and reduce associated NPS pollution of surface 
and ground water on a case-by-case basis that differ from this guidance where 
appropriate. EPA may change this guidance in the future. 
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Chapter 1: Introduction 
 
The Nation’s aquatic resources are among its most valuable assets. Although environmental 
protection programs in the United States have improved water quality during the past 35 years, 
many challenges remain. Significant strides have been made in reducing the impacts of discrete 
pollutant sources, but some aquatic ecosystems remain impaired, due in part to complex 
pollution problems caused by nonpoint source (NPS) pollution.1 Of special concern are the 
problems in our streams, lakes, estuaries, aquifers, and other water bodies caused by runoff that 
is inadequately controlled or treated. These problems include changes in flow, increased 
sedimentation, higher water temperature, lower dissolved oxygen, degradation of aquatic habitat 
structure, loss of fish and other aquatic populations, and decreased water quality due to increased 
levels of nutrients, metals, hydrocarbons, bacteria, and other constituents. 
 

What is Hydromodification? 
 
USEPA (1993) defines hydromodification as the “alteration of the hydrologic characteristics of 
coastal and non-coastal waters, which in turn could cause degradation of water resources.” 
Examples of hydromodification in streams include dredging, straightening, and, in some cases, 
complete stream relocation. Other examples include construction in or along streams, 
construction and operation of dams and impoundments, channelization in streams, dredging, and 
land reclamation activities. Hydromodification can also include activities in streams that are 
being done to maintain the stream’s integrity such as removing snags.2 Some indirect forms of 
hydromodification, such as erosion along streambanks or shorelines, are caused by the 
introduction or maintenance of structures in or adjacent to a waterbody and other activities, 
including many upland activities, that change the natural physical properties of the waterbody. 
 
EPA has grouped hydromodification activities into three categories: (1) channelization and 
channel modification, (2) dams, and (3) streambank and shoreline erosion. The following 
definitions are offered to clarify the hydromodification activities associated with these three 
categories: 
 

Channelization and channel modification include activities such as straightening, 
widening, deepening, and clearing channels of debris and sediment. Categories of 
channelization and channel modification projects include flood control and 
drainage, navigation, sediment control, infrastructure protection, mining, channel 
and bank instability, habitat improvement/enhancement, recreation, and flow 
control for water supply (Watson et al., 1999). Channelization activities can play 
a critical role in NPS pollution by increasing the timing and delivery of pollutants, 
including sediment, that enter the water. Channelization can also be a cause of 
higher flows during storm events, which potentially increases the risk of flooding. 

 

                                                 
1 For more information on NPS pollution, go to EPA’s website at http://www.epa.gov/owow/nps. 
2 A tree or branch embedded in a lake or stream bed and constituting a hazard to navigation; a standing dead tree. 
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Dams3 are artificial barriers on waterbodies that impound or divert water and are 
built for a variety of purposes, including flood control, power generation, 
irrigation, navigation, and to create ponds, lakes, and reservoirs for uses such as 
livestock watering, municipal water supply, fish farming, and recreation. While 
these types of dams are constructed to provide benefits to society, they can 
contribute to NPS pollution. For example dams can alter flows, which ultimately 
can cause impacts to water quality (changes to temperature or dissolved gases) 
and biological/habitat (disruption of spawning or altering of plant and benthic 
communities) above and below the dam.  
 
Streambank and shoreline erosion are the wearing away of material in the area 
landward of the bank along non-tidal streams and rivers. Streambank erosion 
occurs when the force of flowing water in a river or stream exceeds the ability of 
soil and vegetation to hold the banks in place. Eroded material is carried 
downstream and redeposited in the channel bottom or in point bars located along 
bends in the waterway. Shoreline erosion occurs in large open waterbodies, such 
as the Great Lakes or coastal bays and estuaries, when waves and currents sort 
coarser sands and gravels from eroded bank materials and move them in both 
directions along the shore away from the area undergoing erosion. While the 
underlying forces causing the erosion may be different for streambank and 
shoreline erosion, the results (erosion and its impacts) are usually similar. It is 
also important to note that streambank and shoreline erosion are natural processes 
and that natural background levels of erosion also exist. However, human 
activities along or adjacent to streambanks or shorelines may increase erosion and 
other nonpoint sources of pollution.  

 

Why is NPS Guidance on Hydromodification Important? 
 
Hydromodification is one of the leading sources of impairment in our nation’s waters. According 
to the National Water Quality Inventory: 2000 Report to Congress (USEPA, 2002a), there are 
almost 3.7 million miles of rivers and streams4 in the United States. Approximately 280,000 
miles of assessed rivers and streams in the United States are impaired for one or more designated 
uses, which include aquatic life support, fish consumption, primary and contact recreation, 
drinking water supply, and agriculture. Many of the pollutants causing impairment are delivered 
to surface and ground waters from diffuse sources, such as agricultural runoff, urban runoff, 
hydrologic modification, and atmospheric deposition of contaminants. The leading causes of 
                                                 
3 Dams are defined according to Title 33 of the Code of Federal Regulations, section 222.6(h) (2003) as all artificial 
barriers together with appurtenant works which impound or divert water and which (1) are 25-feet or more in height 
or (2) have an impounding capacity of 50 acre-feet or more. Barriers that are six-feet or less in height, regardless of 
storage capacity or barriers that have a storage capacity at maximum water storage elevation of fifteen acre-feet or 
less regardless of height are not included. Federal regulations define dams for the purpose of ensuring public safety. 
For example, 33 CFR 222.6 states objectives, assigns responsibilities, and prescribes procedures for implementation 
of a National Program for Inspection of Non-Federal Dams. Most states use this or a very similar definition, which 
creates a category of dams that requires some form of inspection to ensure that they are structurally sound. Dams 
smaller than those defined above, such as those used to create farm ponds, are authorized under the NRCS program. 
4 Approximately 700,000 miles (19%) of the total 3.7 million miles of rivers and streams in the United States were 
assessed for the National Water Quality Inventory: 2000 Report to Congress (USEPA, 2002a). 
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beneficial use impairment (partially or not supporting one or more uses) are nutrients, sediment, 
pathogens (bacteria), metals, pesticides, oxygen-depleting materials, and habitat alterations 
(USEPA, 2002a).  
 
The National Water Quality Inventory: 2000 Report to Congress (USEPA, 2002a) identified 
hydrologic modifications (i.e., hydromodification) as a leading source of water quality 
impairment in assessed surface waters. Of the 11 pollution source categories listed in the report, 
hydromodification was ranked as the second leading source of impairment in assessed rivers, 
second in assessed lakes, and sixth in assessed estuaries (Table 1.1). Three major types of 
hydromodification activities⎯channelization and channel modification, dams, and streambank 
and shoreline erosion⎯change a waterbody’s physical structure as well as its natural functions.  
 
Many hydromodification activities are necessary because of human activities. For example, 
hardening of streambanks to correct headcutting and streambank erosion is often necessary 
because of changes in landuse that increase impervious surfaces. While hydromodification 
activities are intended to provide some form of benefit (e.g., levees for reducing flooding, 
electricity from hydroelectric dams, or bulkheads to reduce shoreline erosion and protect 
valuable property), there may be unintended consequences resulting from the activity. To 
illustrate, levees may provide local flood reduction by keeping storm flows from spreading onto 
flood plains. However, these same levees may alter riparian wetland habitat that once relied on 
seasonal flooding.  
 
Table 1.1 Leading Sources of Water Quality Impairment Related to Human Activities for 
Rivers, Lakes, and Estuaries (USEPA, 2002a) 

 Rivers and Streams Lakes, Ponds, and Reservoirs Estuaries 

Agriculture (48%)b Agriculture (41%) Municipal Point Sources (37%) 

Hydrologic Modification (20%)c Hydrologic Modification (18%) Urban Runoff/Storm Sewers 
(32%) 

Habitat Modification (14%)d Urban Runoff/Storm Sewers 
(18%) Industrial Discharges (26%) 

Urban Runoff /Storm Sewers 
(13%) Nonpoint Sources (14%) Atmospheric Deposition (23%) 

Forestry (10%) Atmospheric Deposition (13%) Agriculture (18%) 

Municipal Point Sources (10%) Municipal Point Sources (12%) Hydrologic Modification (14%) 

So
ur

ce
sa 

Resource Extraction (10%) Land Disposal (10%) Resource Extraction (12%) 
a Excluding unknown, natural, and “other” sources. 
b Values in parentheses represent the approximate percentage of surveyed river miles, lake acres, or estuary square 
miles that are classified as impaired due to the associated sources. 
c Hydrologic modifications include flow regulation and modification, dredging, and construction of dams. These 
activities may alter a lake’s habitat in such a way that it becomes less suitable for aquatic life (USEPA, 2002a). 
d Habitat modifications result from human activities, such as flow regulation, logging, and land-clearing 
practices. Habitat modifications—changes such as the removal of riparian (stream bank) vegetation—can make a 
river or stream less suitable for the organisms inhabiting it (USEPA, 2002a). 
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Purpose and Scope of the Guidance 
 
National summaries, such as those shown in Table 1.1, are useful in providing an overview of 
the magnitude of problems associated with hydromodification. Solutions, however, are usually 
applied at the local level. For example, in Maryland, the Shore Erosion Task Force, after 
investigating shore erosion in the state, published recommendations to be implemented under a 
Comprehensive Shore Erosion Control Plan. To initiate statewide planning, the Maryland 
Department of Natural Resources established partnerships with two coastal counties that were 
significantly affected by shoreline erosion. These state-local partnerships enable the state to 
better identify and correct shoreline erosion problems throughout Maryland (MDNR, 2001). 
 
State and local elected officials and agencies, landowners, developers, environmental and 
conservation groups, and others play a crucial role in working together for protecting, 
maintaining, and restoring water resources that are impacted by hydromodification activities. 
These local efforts, in aggregate, form the basis for changing the status of hydromodification as a 
national problem. 
 
This guidance document provides background information about NPS pollution and offers a 
variety of solutions for reducing NPS pollution resulting from hydromodification activities. The 
background information provided in Chapter 2 includes a discussion of sources of NPS pollution 
associated with hydromodification and how the generated pollutants enter the Nation’s waters. 
Chapter 3 (Channelization and Channel Modification), Chapter 4 (Dams), and Chapter 5 
(Streambank and Shoreline Erosion) present technical information about how certain types of 
NPS pollution can be reduced or eliminated. 
 
Since hydromodification is not associated with localized impacts and solutions, Chapter 6 
provides a discussion on the broad concept of assessing and addressing water quality problems 
on a watershed level. Chapter 7 provides detailed information for practices that can be used to 
implement the management measures presented in this guidance. Chapter 8 provides a discussion 
of available models and assessment approaches that could be used to determine the effects of 
hydromodification activities. Chapter 9 summarizes additional dam removal information, 
including permitting requirements, process, and techniques for dam removal. The primary goal 
of this guidance document is to provide technical assistance to states, territories, tribes, local 
governments, and the public for managing hydromodification and reducing associated NPS 
pollution. 
 

Document Organization 
 
This document is divided into the following chapters: 
 

• Chapter 1: Introduction 
• Chapter 2: Background 
• Chapter 3: Channelization and Channel Modification 
• Chapter 4: Dams 
• Chapter 5: Streambank and Shoreline Erosion 
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• Chapter 6: Guiding Principles 
• Chapter 7: Practices for Implementing Management Measures 
• Chapter 8: Modeling Information 
• Chapter 9: Dam Removal Requirements, Process, and Techniques 
• References Cited 
• Additional Resources 
• Appendix A: Federal, State, Nonprofit, and Private Financial and Technical Assistance 

Programs 
• Appendix B: U.S. Environmental Agency Contacts 

 

Activities to Control NPS Pollution 

Historical Perspective 
During the first 15 years of the national program to abate and control water pollution (1972–
1987), EPA and the states focused most of their water pollution control activities on traditional 
point sources, which are stationary locations or fixed facilities from which pollutants are 
discharged; any single identifiable source of pollution (e.g., a pipe, ditch). EPA and the states 
have regulated these point sources through the National Pollutant Discharge Elimination System 
(NPDES) permit program established by section 402 of the Clean Water Act (CWA).5 The 
NPDES program functions as the primary regulatory tool for assuring that state water quality 
standards are met. NPDES permits, issued by an authorized state or EPA, contain discharge 
limits designed to meet water quality standards and national technology-based effluent 
regulations.  
 
In 1987, in view of the progress achieved in controlling point sources and the growing national 
awareness of the increasingly dominant influence of NPS pollution on water quality, Congress 
amended the CWA to focus greater national efforts on nonpoint sources.  

Federal Programs and Funding 
The CWA establishes several reporting, funding, and regulatory programs that address pollutants 
carried in runoff that is not subject to confinement or treatment. These programs relate to 
watershed management and nonpoint source control. Readers are encouraged to use the 
information contained in this guidance to develop nonpoint source management programs/plans 
that comprehensively address the following EPA programs: 
 

• Section 319 Grant Program. Under section 319 of the CWA, EPA awards funds to states 
and eligible tribes to implement NPS management programs. These funds can be used for 
projects that address nonpoint source related sources of pollution, including 
hydromodification.6  

 
• Clean Water State Revolving Fund. The Clean Water State Revolving Fund (CWSRF) 

program is an innovative method of financing environmental projects. Under the 

                                                 
5 For more information on the NPDES program, refer to EPA’s NPDES website at http://cfpub.epa.gov/npdes. 
6 More information about the section 319 program is provided at http://www.epa.gov/owow/nps/cwact.html. 
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program, EPA provides grants or “seed money” to all 50 states plus Puerto Rico to 
capitalize state loan funds. The states, in turn, make loans to communities, individuals, 
and others for high-priority water quality activities. As money is paid back into the 
revolving fund, new loans are made to other recipients. When funded with a loan from 
this program, a project typically costs much less than it would if funded through the bond 
market. Many states offer low or no interest rate loans to small and disadvantaged 
communities. In recent years, state programs have begun to devote an increasing volume 
of loans to nonpoint source, estuary management, and other water-quality projects. 
Eligible NPS projects include almost any activity that a state has identified in its nonpoint 
source management plan. Such activities include projects to control runoff from 
agricultural land; conservation tillage and other projects to address soil erosion; 
development of streambank buffer zones; and wetlands protection and restoration.7  

 
• Total Maximum Daily Loads. Under section 303(d) of the CWA, states are required to 

compile a list of impaired waters that fail to meet any of their applicable water quality 
standards. This list, called a 303(d) list, is submitted to Congress every 2 years, and states 
are required to develop a Total Maximum Daily Load (TMDL) for each pollutant causing 
impairment for waterbodies on the list.8  

 
• Water Quality Certification. Section 401 of the CWA requires that any applicant for a 

federal license or permit to conduct any activity that “may result in any discharge” into 
navigable waters must obtain a certification from the state or tribe in which the discharge 
originates that the discharge will comply with various provisions of the CWA, including 
sections 301 and 303. The federal license or permit may not be issued unless the state or 
tribe has granted or waived certification. The certification shall include conditions, e.g., 
“effluent limitations or other limitations” necessary to assure that the permit will comply 
with the state’s or tribe’s water quality standards or other appropriate requirements of 
state or tribal law. Such conditions must be included in the federal license or permit. 

 
• National Estuary Program. Under the National Estuary Program, states work together to 

evaluate water quality problems and their sources, collect and compile water quality data, 
and integrate management efforts to improve conditions in estuaries. To date, 28 estuaries 
have been accepted into the program. Estuary programs can be an excellent source of 
water quality data and can provide information on management practices.9  

 
• Safe Drinking Water Act. Many areas, especially urban fringe areas, need to maintain or 

improve the quality of surface and ground waters that are used as drinking water sources. 
This act requires states to develop Source Water Assessment Reports and implement 
Source Water Protection Programs. Low- or no-interest loans are available under the 
Drinking Water State Revolving Fund (SRF) Program.10 

 

                                                 
7 Additional information about CWSRF is available at http://www.epa.gov/OWM/cwfinance/cwsrf/index.htm. 
8 More information on the TMDL program and 303(d) lists is provided at http://www.epa.gov/owow/tmdl. 
9 More information on the National Estuary Program is provided at http://www.epa.gov/nep. 
10 More information about the Safe Drinking Water Act and Source Water Protection Programs can be found at 
http://www.epa.gov/safewater/sdwa/index.html and http://www.epa.gov/safewater/protect.html. 
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• Wildlife Habitat Incentives Program (WHIP). WHIP11 is a voluntary program authorized 
by the Farm Security and Rural Investment Act of 2002 (Farm Bill)12 that enables 
landowners to apply for technical and financial assistance to improve wildlife habitat. 
The program is administered by the Natural Resources Conservation Service (NRCS), 
which works with private landowners and operators, conservation districts, and federal, 
state, and tribal agencies to improve terrestrial and aquatic habitats. NRCS and 
participants work together to create a wildlife habitat development plan that includes a 
cost-share agreement. Continued assistance after habitat development includes 
monitoring, review of management guidelines, and technical advice. WHIP funds may 
also be used for dam removal. Additional information is available from an NRCS WHIP 
fact sheet.13 

 
Two excellent resources for learning more about the CWA and the many programs established 
under it are The Clean Water Act: An Owner’s Manual (Killam, 2005) and The Clean Water Act 
Desk Reference (WEF, 1997). 
 

Introduction to Management Measures 
 
Management measures may be implemented as part of state, tribal, or local programs to control 
nonpoint source pollution for a variety of purposes, including protection of water resources, 
aquatic wildlife habitat, and land downstream from increased pollution and flood risks. They can 
be used to guide in the development of a runoff management program. Management measures 
establish performance expectations and, in many cases, specify actions that can be taken to 
prevent or minimize nonpoint source pollution from hydromodification activities. Management 
measures might control the delivery of NPS pollutants to receiving water resources by: 
 

• Minimizing pollutants available (source reduction) 
• Retarding the transport and/or delivery of pollutants, either by reducing water 

transported, and thus the amount of the pollutant transported, or through deposition of the 
pollutant 

• Remediating or intercepting the pollutant before or after it is delivered to the water 
resource through chemical or biological transformation 

 
Management measures are generally designed to control a particular type of pollutant from 
specific activities and land uses. The intent of the six management measures in this guidance 
document is to provide information for addressing and considering the NPS pollution potential 
associated with hydromodification activities. Implementation of management measures can 
minimize and control hydromodification NPS pollution through erosion and sediment control, 
chemical and pollutant control, management of instream and riparian habitat restoration, and 
protection of surface water quality.  
 

                                                 
11 http://www.nrcs.usda.gov/programs/whip 
12 http://www.nrcs.usda.gov/programs/farmbill/2002 
13 http://www.nrcs.usda.gov/programs/farmbill/2002/pdf/WHIPFct.pdf 
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Activities associated with these management measures may be regulated by federal, state, or 
local law (e.g., section 404 of the Clean Water Act). These measures do not supersede such 
requirements. Sometimes regulatory authorities may appear to conflict, as is sometimes the case 
of the CWA and water use and distribution. CWA sections 101(g) and 510 specifically allow for 
resolution of the conflict by placing water use and its distribution under the authority of the 
states, thus protecting any state agreements on “water rights.” Users of this NPS guidance should 
recognize that the applicability of the guidance provided in this document will remain subject to 
state statutes, interstate compacts, and international treaties. As such, this guidance does not 
recommend or require any management measures or practices that hinder a state’s ability to 
exercise existing water rights, which provide water for municipal, industrial, and agricultural 
needs. For further information regarding specific state policies on water rights and regulations of 
water use, contact the appropriate state water agency. Contact information is generally provided 
on state government Web sites.  
 
This document also lists and describes management practices for each management measure. 
Management practices are specific actions taken to achieve, or aid in the achievement of, a 
management measure. A more familiar term might be best management practice (BMP). The 
word “best” has been dropped for the purposes of this guidance (as it was in the Coastal 
Management Measures Guidance (USEPA, 1993)) because the adjective is too subjective. The 
“best” practice in one area or situation might be entirely inappropriate in another area or 
situation. The practices listed in this document have been found by EPA to be representative of 
the types of practices that can be applied successfully to achieve the management measures. EPA 
recognizes that there is often site-specific, regional, and national variability in the selection of 
appropriate practices, as well as in the design constraints and pollution control effectiveness of 
practices. The practices presented for each management measure are not all-inclusive. States or 
local agencies and communities might wish to apply other technically and environmentally 
sound practices to achieve the goals of the management measures. 

Channelization and Channel Modification (Chapter 3) 
Channelization can cause a variety of instream flow changes and may result in the faster delivery 
of pollutants to downstream areas. Channel modification might result in a combination of 
harmful effects (higher flows or increased risk of downstream flooding) and beneficial effects 
(local flood control or enhanced flushing in a stream channel). The management measures for 
channelization and channel modification are intended to protect waterbodies by ensuring proper 
planning before a proposed project is implemented. Planning and evaluation can help to identify 
and prevent local and downstream problems before a project is started. An added benefit of 
planning and evaluation is to correct or prevent detrimental changes to the instream and riparian 
habitat associated with the project. Implementation of the management measures can also ensure 
that operation and maintenance programs for existing projects improve physical and chemical 
characteristics of surface waters and restore or maintain instream and riparian habitat when 
possible. 
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Management Measure 1: Physical and Chemical Characteristics of Surface Water: 
Ensure that the planning process for new hydromodification projects addresses changes 
to physical and chemical characteristics of surface waters that may occur as a result of the 
proposed work. For existing projects, ensure that operation and maintenance programs 
use any opportunities available to improve the physical and chemical characteristics of 
surface waters. 
 
Management Measure 2: Instream and Riparian Habitat Restoration: Correct or 
prevent detrimental changes to instream and riparian habitat from the impacts of 
channelization and channel modification projects, both proposed and existing. 

Dams (Chapter 4) 
Because of their instream locations, any construction activities associated with dams have the 
potential to introduce sediment and other pollutants into adjacent waterbodies. Construction 
activities, chemical spills during dams operation or maintenance, and changes in the quantity and 
quality of water held and released by a dam may alter the nature of the waterbody. The 
management measures for dams are intended to be applied to the construction of new dams, as 
well as any construction activities associated with the maintenance of existing dams. They can 
also be applied to dam operations that result in the loss of desirable surface water quality, and 
instream and riparian habitat. 
 

Management Measure 3: Erosion and Sediment Control: Prevent sediment from 
entering surface waters during the construction or maintenance of dams. 
 
Management Measure 4: Chemical and Pollutant Control: Prevent downstream 
contamination from pollutants associated with dam construction and operation and 
maintenance activities. 
 
Management Measure 5: Protection of Surface Water Quality and Instream and 
Riparian Habitat: Protect the quality of surface waters and aquatic habitat in reservoirs 
and in the downstream portions of rivers and streams that are influenced by the quality of 
water contained in the releases (tailwaters) from reservoir impoundments. 

Streambank and Shoreline Erosion (Chapter 5)  
NPS pollution might result from the rapid increase in erosion of streambanks caused by 
increased flow rates associated with urbanization in a watershed. Not only is the land adjacent to 
these eroding streambanks unnaturally carried away, but these eroded soils are carried 
downstream and deposited in often undesirable locations. Shorelines erode more severely as the 
result of poorly planned and implemented shoreline protection projects located nearby. Habitats 
can be buried and wetlands can be filled. As runoff upstream increases, more erosion results on 
downstream streambanks. The streambank and shoreline erosion management measure promotes 
the necessary actions required to correct streambank and shoreline erosion where it must be 
controlled. Because erosion is a natural process, this management measure is not intended to be 
applied to all erosion occurring on streambanks and shorelines. 
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Management Measure 6: Eroding Streambanks and Shorelines: Protect streambanks 
and shorelines from erosion and promote institutional measures that establish minimum 
setback requirements or measures that allow a buffer zone to reduce concentrated flows 
and promote infiltration of surface water runoff in areas adjacent to the shoreline.  

 
Channelization and channel modification and dams represent forms of hydromodification that 
are direct results of human activities—someone performs a construction activity directly in or 
along a stream, river, or shoreline. For example, a town constructs concrete lined channels along 
a stream passing through the city limits to reduce stream meandering and prevent flooding. 
Another example is the construction (many years ago) of a dam in a stream for hydropower at a 
grist mill. Streambank and shoreline erosion are forms of hydromodification that result from 
direct and indirect human activities. For example, a streambank is eroding at a much faster rate 
because of recent development activities on shore that result in increased runoff, which is 
causing increased bank erosion. Another example is a concrete seawall that is protecting property 
at one location, but causing increased erosion on adjacent properties.  
 
This distinction between forms of hydromodification and impacts from hydromodification is 
important when contrasting the relationship between Chapter 3 (Channelization and Channel 
Modification) and Chapter 5 (Streambank and Shoreline Erosion). Many of the operation and 
maintenance solutions presented in Chapter 3 are also practices that can be used to stabilize 
streambanks and shorelines as presented in Chapter 5. For example, a stream channel that has 
been hardened with vertical concrete walls to prevent local flooding and limit the stream to its 
existing channel (to protect property built along the stream channel), may benefit from operation 
and maintenance practices that use opportunities to replace the concrete walls with an 
appropriate vegetative or combined vegetative and non-vegetative structures along the 
streambank when possible. These same practices may be applicable to stabilize downstream 
streambanks that are eroding and creating a nonpoint source pollution problem because of the 
upstream development and hardened streambanks.  
 

0041305



Chapter 2: Background 
 

Chapter 2: Background 
 
There are differing views on defining the stability of a stream channel and other waterbodies. 
From a navigation perspective, a stream channel is considered stable if shipping channels are 
maintained to enable safe movement of vessels. Landowners with property adjacent to a stream 
or shoreline might consider the waterbody to be stable if it does not flood and erosion is minimal. 
Ecologists might find some erosion of streambanks and meandering channels to be a part of 
natural evolution (i.e., changes that are not induced by humans) and consider long-term changes 
like these to be quite acceptable (Watson et al., 1999). In any case, new and existing 
channelization projects, construction and maintenance of dams, and streambank and shoreline 
erosion problems should be evaluated with these differing perspectives in mind and a balance of 
these perspectives should be taken into account when constructing or maintaining a project. 
Often, multiple priorities can be maintained with good up-front planning and communication 
among the different stakeholders involved. 
 

Key Geomorphic Functions of Streams 

Discharge, Slope, and Sinuosity 
Figure 2.1 is a cross-section of a typical stream channel. The thalweg is the deepest part of the 
channel. The sloped bank is known as the scarp. The term discharge is used to describe the 
volume of water moving down the channel per unit time (usually described in the United States 
as cubic foot per second (cfs)). Discharge is the product of the area through which the water is 
flowing (in square feet) and the average velocity of the water (in feet per second). If discharge in 
a channel increases or decreases, there must be a corresponding change in streamflow velocity 
and/or flow area. 

 
Figure 2.1 Cross-section of a Stream Channel (FISRWG, 1998) 

 
Channel slope is an especially key concept when dealing with hydromodification projects. It is 
the difference in elevation between two points in the stream divided by the stream length 
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between the two points. Stream sinuosity greatly affects stream slope. Sinuosity is the stream 
length between two points on a stream divided by the valley length between the two points. A 
meandering stream moving through a valley has a lower slope than a straight stream. 

Erosion, Transport, and Deposition of Sediment 
All streams accomplish three basic geomorphic tasks: 
 

• Erosion—the detachment of soil particles along the stream bed and banks 
• Sediment transport—the movement of eroded soil particles in streamflow 
• Sediment deposition—the settling of eroded soil particles in the water or on land as water 

recedes 
 

These processes largely determine the size and shape of the channel, both laterally and 
longitudinally. The ability to accomplish these geomorphic tasks is related to stream power, the 
product of slope and discharge. Slope directly affects flow velocity. Consequently, a shallow, 
meandering stream with low slope generates less stream power, and has lower erosion and 
sediment-transport capacity, than a deep, straight stream. 
 
In addition to sinuosity, roughness along the boundaries of a stream area is also important in 
determining streamflow velocity and stream power. The rougher the channel bottom and banks, 
the more they are able to slow down the flow of water. The level of roughness is determined by 
many conditions including: 
 

• Type and spacing of bank vegetation 
• Size and distribution of sediment particles 
• Bedforms 
• Bank irregularities 
• Other miscellaneous obstructions 

 
Tractive stress, also known as shear stress, describes the lift and drag forces that work to create 
erosion along the stream bed and banks. In general, the larger the sediment particle, the more 
stream power is needed to dislodge it and transport it downstream. When stream power decreases 
in the channel, larger sediment particles are deposited back to the stream bed. 

Dynamic Equilibrium 
One of the primary functions of a stream is to move particles out of the watershed. Erosion, 
sediment transport, and deposition occur all the time at both large and small scales within a 
channel. A channel is considered stable when the average tractive stress maintains a stable 
streambed and streambanks. That is, sediment particles that erode and are transported 
downstream from one area are replaced by particles of the same size and shape that have 
originated in areas upstream. Lane (1955) qualitatively described this relationship as: 
 
Qs * D ∝ Qw * S 
 
Where: Qs = Sediment discharge, D = Sediment particle size, Qw = Streamflow,  
S = Stream slope 
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When all four variables are in balance, the channel is stable, or in dynamic equilibrium.  
 
Lane’s channel variable relationships can be visualized as a pan balance with sliding weights 
(Figure 2.2). Sediment discharge is placed on one pan and streamflow on the other. The hook 
holding the sediment load pan can slide back and forth based on changes in sediment size. 
Likewise, the hook holding the streamflow can slide according to changes in slope. 
 
If a disturbance or stream modification occurs that causes a variable to change, one or more of 
the other variables must change in order to maintain the balance. During an imbalanced phase, 
the scale indicator will point to either degradation or aggradation. This indicates that the channel 
will try to adjust and regain equilibrium by either increasing sediment discharge by scouring the 
bottom or eroding its banks (degradation) or decreasing sediment discharge by depositing 
sediment on the bottom (aggradation), depending on the circumstance. 
 
For example, if stream slope is decreased and streamflow remains the same (i.e., streamflow pan 
slides toward the center), the balance will tip and aggradation will occur (Figure 2.3). 
Alternatively, if streamflow increases and slope remains the same (i.e., more weight on the 
streamflow pan), degradation will occur. No matter the scenario, this basic relationship between 
the variables will hold true and aggradation or degradation will cease only when the system 
reaches equilibrium. This can occur naturally over time, or through management practices 
designed to deal with the “balancing” issue. 
 

 
Figure 2.2 Factors Affecting Channel Degradation and Aggradation (FISRWG, 1998) 
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Figure 2.3 Example of Aggradation (Adapted from FISRWG, 1998) 

 

Longitudinal View of Channels 
The geomorphic processes that define the size and shape of channels can be observed in large 
and small scale longitudinal views. The overall longitudinal view of many streams can be 
divided into three general zones (Schumm, 1977): 
 

• Headwater zone—characterized by steep slopes with sediment erosion as the most 
dominant geomorphic process. 

• Transfer zone—characterized by more sinuous channel patterns and wider floodplains 
with sediment transfer as the most dominant geomorphic process. 

• Deposition zone—characterized by lower slope and higher channel sinuosity than the 
other zone and is the primary deposition area for watershed sediment. 

 
Key characteristics of each zone are summarized in Figure 2.4.  
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Figure 2.4 Three Longitudinal Profile Zones (FISRWG, 1998) 

 
 
At a smaller scale, natural-forming channels are usually characterized by a series of riffles, 
pools, and runs. These structures are primarily associated with the thalweg, which meanders 
within the channel (Figure 2.5). 
Riffles are shallow, turbulent, 
and swiftly flowing stretches of 
water that flow over partially or 
totally submerged rocks. 
Deeper areas at stream bends 
are the pools and can be 
classified as large-shallow, 
large-deep, small-shallow, and 
small-deep. Runs are the 
sections of a stream with little 
or no surface turbulence that 
connect pools and riffles. 
 
The distribution in streamflow 
velocity and stream power 
throughout the riffle/pool/run 
sequence impact the 
geomorphic tasks. The stream 
bottom of a riffle is at a higher 

Figure 2.5 Overview of a Pool, Riffle, and Run (USEPA, 1997b) 
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elevation than the stream areas surrounding it. Consequently, the water flowing in a run from 
riffle to pool has the highest velocity near the center of the channel just under the surface (i.e., 
away from the roughness associated with channel boundaries). On reaching a bend, angular 
momentum forces the highest velocity flow to the outside of the bend and, given enough tractive 
stress, causes erosion to the bank (cutbanks). Meanwhile on the inside of the bend deposition 
often occurs because of decreasing flow velocity. Importantly, these and other characteristics of 
the riffle/pool/run sequence create unique habitats which allow different species to live, 
reproduce, and feed. 

Disruption of Dynamic Equilibrium 
Changes caused by (or exacerbated by) hydromodification projects and other human activities 
can lead to a disruption of the dynamic equilibrium of the stream channel. If, for example, a 
modification occurs that causes a change in sediment discharge, channel slope, or streamflow, 
one or more of the other variables will be imbalanced and the channel will usually try to adjust 
and regain equilibrium by either increasing sediment discharge by scouring the bottom or 
eroding its banks (degradation) or decreasing sediment discharge by depositing sediment on the 
bottom (aggradation) (Biedenharn et al., 1997; Watson et al., 1999). In some cases, alterations to 
a stream channel can result in local or system-wide channel instability (FISRWG, 1998).  
 

General Impacts of Channelization and Channel Modifications 
 
Channelization and channel modifications are undertaken for many purposes including flood 
control, navigation, drainage improvement, and reduction of channel migration potential. 
Modifications also occur in association with the installation of culverts and bridges, urbanization 
of the watershed, and agricultural drainage. These changes may result in several physical and 
chemical impacts. 

Physical Impacts 
The most significant physical impact of channelization and channel modifications is the 
movement or deposition of sediment. Sediment erodes from stream banks and beds, is washed 
downstream in faster moving water, deposited in areas of slower flows, and transported into new 
areas of streams or other receiving waters. Critical habitat can be changed when channelization 
or channel modification projects alter the dynamic equilibrium of a stream and change sediment 
transport or deposition characteristics. Re-establishing equilibrium may take some time to occur 
and have long-lasting effects to habitat and water quality conditions. 
 
Channel modification and channelization can lead to increased erosion in some areas of the 
stream, which produces sediment. Sediment can be dislodged and transported directly from the 
waterbody’s shoreline, bank, or bottom. Sediment being transported by a stream is referred to as 
the sediment load, which is further classified as the bed load (those particles moving on or near 
the bed, or bottom of the channel) and the suspended load (those particles moving in the water 
column). Hydromodification typically results in more uniform channel cross-sections, steeper 
stream gradients, and reduced average pool depths. 
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An increase in the sediment load could lead to increased turbidity, which then may cause an 
increase in stream temperature because the darker sediment particles absorb heat (USEPA, 
1997b). Changes in water temperature can influence several abiotic chemical processes, such as 
dissolved oxygen concentrations, sorption of chemicals onto particles, and volatilization rates. 
Water temperature influences reaeration rates of oxygen from the atmosphere. Dissolved oxygen 
concentrations in water are inversely related to temperature; solubility of oxygen decreases with 
increasing water temperature. In addition, sorption of chemicals to particulate matter and 
volatilization rates are influenced by changes in water temperature. Sorption often decreases with 
increasing temperature and volatilization increases with increasing temperature (University of 
Texas, 1998).  
 
An increased sediment load that contains significant organic matter can increase the sediment 
oxygen demand (SOD). The SOD is the total of all biological and chemical processes in 
sediment that consume oxygen (USEPA, 2003a). These processes occur at or just below the 
sediment-water interface. Most of the SOD at the surface of the sediment is due to the biological 
decomposition of organic material and the bacterially facilitated nitrification of ammonia, while 
the SOD several centimeters into the sediment is often dominated by the chemical oxidation of 
species such as iron, manganese, and sulfide (Walker and Snodgrass, 1986 from USGS, 1997; 
Wang, 1980). Increases in SOD can lead to lower levels of dissolved oxygen, which can be 
harmful to aquatic life. 
 
A channel that is deepened or widened can result in slower and/or shallower flow. Reduced 
stream velocities can result in more sediment deposits to a stream segment. When more sediment 
is deposited in an area of a stream, critical habitats can be buried, channels may become 
unstable, and flooding increases. In tidal areas, channel modification activities, such as 
deepening a channel to allow for larger ships to access a shoreline, may require frequent 
maintenance to remove accumulating sediment because of changes in flow patterns. 

Chemical Impacts 
A variety of chemicals can be introduced into surface waters when channelization and channel 
modification activities alter flow and sediment transport characteristics. Nutrients, metals, toxic 
organic compounds, pesticides, and organic materials can enter the water in eroding soils along 
banks and move throughout a stream as flow characteristics change. Changing temperatures and 
dissolved oxygen levels may lead to alterations in the bioavailability of metals and toxic 
organics. Complex chemical conditions can significantly change when stream flow and 
sedimentation characteristics change, resulting in new and/or potentially harmful forms of 
chemicals affecting instream or benthic organisms. 
 
It is important to remember that many of the physical and chemical changes are interrelated. For 
a more detailed discussion of the impacts associated with chemical and physical changes to 
surface waters, see Restoration of Aquatic Ecosystems (NRC, 1992). The following discussion 
provides examples of impacts that may be present as a result of different kinds of channelization. 
For a more detailed discussion of types of channelization projects and potential impacts, see 
Watson et al. (1999). 
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Biological and Habitat Impacts 
Pools, riffles, and runs create a mixture of flows and depths and provide a variety of habitats to 
support fish and invertebrate life (USEPA, 1997b). The shallow, turbulent, and swiftly flowing 
stretches of riffle water are well oxygenated and have a “patchy distribution of organisms,” 
which means that different types of organisms are naturally found in different parts of the riffle. 
Pools can also be large or small and shallow or deep and support a wide variety of aquatic 
species. Sediments can deposit in pools, which can lead to the formation of islands, shoals, or 
point bars. 
 
Changes in habitat and biological communities following hydromodification of a channel can be 
highly site-specific and complex. The physical and chemical alterations resulting from 
channelization impact various habitats and biological communities, including instream algae, 
fish, macroinvertebrate populations, and bank or floodplain vegetation. Mathias and Moyle 
(1992) compared unchannelized and channelized sections of the same stream and found a much 
higher diversity of many organisms, including aquatic invertebrates, fish, and riparian 
vegetation, in the unchannelized sections of the stream. Adams and Maughan (1986) compared 
the benthic community in a small headwater stream, prior to and after channelization. They 
found that the pathways of organic input shifted from materials associated with leaf fall and 
runoff to materials associated with periphyton production. Accompanying this change was a shift 
of the assemblage from shredder domination to grazer domination and a decrease in diversity. 
Biological and habitat impacts caused by channelization can result from increased stream 
velocity, decreases in pool and riffle habitat complex, decrease in canopy cover, increase in the 
solar radiation reaching the channel, channel incision, and increases in sediment.  
 
Channelization of a stream may increase velocity due to increased channel slope and decreased 
friction with the bank and bed material. Changes in the velocity may cause an impact to 
organisms within the channel. For example, fish may have to expend more energy to stay in 
swifter currents and their source of food may be swept downstream. Studies have demonstrated 
that fisheries associated with channelized streams can be far less productive that those of non-
channelized streams (Jackson, 1989). Increased rates of erosion as a result of increased velocities 
downstream of a channelization feature can also create unstable streambanks, which could lead 
to increased streambank erosion, higher risks of flooding, and ultimately negative impacts to 
aquatic organisms.  
 
Channelization can result in a more uniform stream channel that is void of the pool and riffle 
habitat complex or obstructions, such as woody debris inputs. As repeatedly observed, this can 
result in changes to the biological community. Negishi et al. (2002) observed a decrease in the 
total density of macroinvertebrates in the middle of a channelized stream and a decrease in taxon 
richness in the middle and edge of a channelized stream. An overall reduction in habitat 
heterogeneity is likely responsible for the reduction in species diversity and the increased 
abundance of those species favored by the altered flows that is typically observed (Allan, 1995). 
On medium-sized, unregulated rivers, Benke (2001) found that habitat-specific invertebrate 
biomass was highest on snags, followed by the main channel and then the floodplain. It was 
concluded that invertebrate productivity from these habitats has likely been significantly 
diminished as a result of snag removal, channelization, and floodplain drainage (Benke, 2001).  
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The survival of the Gulf Coast walleye (Stizostedion vitreum) relies on the availability of 
appropriate spawning habitat, such as large woody debris, that locally reduce current velocity. 
Channelization and the removal of structures have been identified as activities of concern that 
could threaten the survival of the species (VanderKooy and Peterson, 1998). In one experiment, 
an assessment of water quality using environmental indices, such as macroinvertebrate 
communities, found that channelization and deforestation resulted in a completely different and 
less varied biocommunity (Bis et al., 2000). A lower persistence of the macroinvertebrate 
assemblage in the channelized stream was attributed to the lower availability of flow such as 
backwaters and inundated habitats (Negishi et al., 2002). In a study by Kubecka and 
Vostradovsky (1995), low fish populations were attributed to channelization of the riverbed. 
 
The channelization of a river can also result in a decrease in canopy cover and an increase in the 
solar radiation reaching the channel. Bis et al. (2000) found that an increase in incident radiation 
on a river resulted in increased algal productivity and a significant decrease in scrapers, a 
macroinvertebrate that feeds on periphyton or algae growing on plant surfaces. Increased water 
temperatures can also lead to a shift in the algal community to predominately planktonic algal 
communities, which disrupts the aquatic food chain (Galli, 1991). The combination of increased 
water temperatures and loss of riparian vegetation falling into the stream (which provides both 
food and cover) may be responsible for the decrease in macroinvertebrates. Increased solar 
radiation on a channelized stream can act to decrease productivity by reaching the level of 
photoinhibition; a decrease in productivity due to excessive amounts of solar radiation. The 
temperature of the water can also be increased to the extent that it adversely impacts organisms. 
Elevated temperatures disrupt aquatic organisms that have narrow temperature limits, such as 
trout, salmon, and many aquatic insects.  
 
Incision of a channel, a common impact of channelization, disconnects the channel from the 
floodplain by lowering the riverbed relative to the floodplain and decreasing the occurrence of 
overbank flow. Channel incision or downcutting has rarely been found to directly affect the 
biotic ecosystem, but indirect changes in habitat conditions are significant. Channel incision 
decreases habitat heterogeneity and, as a result, biodiversity (Tachet, 1997). An analysis of forest 
overstory, understory, and herbaceous strata along a channelized and unchannelized stream 
showed that there was a difference in terms of size-class structure and woody debris quantity 
(Franklin et al., 2001). Loss of woody vegetation along riparian zones on a channel that is 
incised because of upstream channelization was attributed to a decrease in over bank flooding 
and a lowering of the water table as the stream became incised (Steiger et al., 1998). A 
comparison of a regulated and an unregulated river in Colorado’s Green River Basin found a 
difference in riparian vegetation composition. The regulated river supported banks with wetland 
species that survive in anaerobic soils and terraces with desert species adapted to xeric soil 
conditions. The unregulated river supported riparian vegetation that changed along a more 
gradual environmental continuum from a river channel to a high floodplain (Merritt and Cooper, 
2000). 
 
Sediment affects the use of water in many ways. When the rate of erosion changes, transport and 
deposition of sediment also changes. Excessive quantities of sediment can bury benthic 
organisms and the habitat of fish and waterfowl. Suspended solids in the water reduce the 
amount of sunlight available to aquatic plants, cover fish spawning areas and food supplies, fill 
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rearing pools, reduce beneficial habitat structure in stream channels, smother coral reefs, clog the 
filtering capacity of filter feeders, and clog and harm the gills of fish. Those fish species that rely 
on visual means to get food may be restricted by increased turbidity. Sedimentation effects 
combine to reduce fish, shellfish, coral, and plant populations and decrease the overall 
productivity of lakes, streams, estuaries, and coastal waters.  
 

Impacts Associated with Specific Hydromodification Actions 

Channel Straightening and Deepening 
Channels are straightened for a multitude of reasons, such as directing water away from a 
particular structure or area and reducing local flooding. Channelization that involves 
straightening of the stream channel increases the slope of the channel, which results in higher 
discharge velocities. Impacts associated with increased water velocities include more streambank 
and streambed erosion, higher sediment loads, changes in pools, riffle, and run structure, and 
increased transport of nutrients and other pollutants (FISRWG, 1998; Simons and Senturk, 
1992).  
 
Channelization can also result in alterations to the base level of the stream, including channel 
downcutting or incision of a section of the stream, which raise the height of the floodplain 
relative to the riverbed and decrease the frequency of overbank flow. When streams reach flood 
stage and flow into the floodplain, velocities decrease. The reduction in overbank flow reduces 
sediment deposition and the sediment storage potential of the floodplain (Wyzga, 2001). A 
change in the downstream base level of a stream can create an unstable stream system 
(Biedenharn et al., 1997). 
 
Headcutting is the deepening of a waterway caused by channelization or localized stream-bed 
mining. Headcutting severely impacts the physical integrity of a stream, as streambanks become 
unstable and are more prone to eroding and sloughing. Bank failures may result, removing 
streamside vegetation and introducing significant amounts of sediment into the waterway. As 
sediments build on the stream bottom, natural substrate is covered and stream depth decreases. 
Water quality often diminishes as temperatures rise due to less shading by riparian vegetation 
and increased water surface area with decreased depth. The rapid alteration to stream habitat 
caused by headcutting is usually detrimental to aquatic wildlife. Various organizations, such as 
the U.S. Army Corps of Engineers, the Natural Resources Conservation Service (NRCS), and the 
Missouri Department of Conservation, are involved in projects to reduce headcutting (CSU, n.d.; 
MDC, 2007; USGS, 2000). 

Channel Lining 
The sides of channels can be lined with materials such as metal sheeting, concrete, wood, or 
stone to prevent erosion of a particular section of stream channel or stream bank. The artificially 
lined areas can reduce the friction between the channel and flowing water, leading to an increase 
in velocity. The increased velocity and thus the increased erosive potential of the flowing water 
are not able to erode the artificially lined channel area and can result in augmented erosion 
downstream as well as increased downstream flooding (Brookes, 1998). Lining the channel also 
removes aquatic habitat and important substrates that are essential to aquatic life. 
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Channel Narrowing 
Narrowing of a stream channel often occurs when flood control measures such as levees and 
floodwalls are implemented. By narrowing a stream channel, the water is forced to flow through 
a more confined area and thus travels at an increased velocity (FISRWG, 1998). The increased 
velocity in turn increases the stream’s erosive potential and ability to transport sediment. This 
can lead to increased erosion of the streambank and shoreline in downstream locations.  
 
When a channel is made narrower, the water depth increases and the surface area exposed to the 
solar radiation and ambient temperature decreases, especially in the warmer months. This can 
cause a decrease in the water temperature. Increased depth may also reduce the surface area of 
the water in contact with the atmosphere and affect the transfer of oxygen into the water. 
 
In a naturally flowing stream, floods are responsible for such processes as redistributing 
sediment from the river bottom to form sandbars and point bar deposits. Stream channel 
modifications to reduce flood damage, such as levees and floodwalls, often narrow the stream 
width, increasing the velocity of the water and thus its erosive potential. This can lead to 
increased erosion of the streambank and shoreline in downstream locations (FISRWG, 1998).  

Channel Widening  
Channel widening is often performed to increase a channel’s ability to transport a larger volume 
of water. The design is often based on volumes of water that occur during flood events. The 
design of a channel modification project to increase the channel’s ability to transport a large 
volume of water will determine the characteristic of the water flow. The widening of a channel 
can result in a channel with a capacity to transport water that far exceeds the typical daily 
discharge. This results in a typical flow that is shallow and wide. As a result of increased contact 
with the streambed and streambank, there is increased friction and a decreased water velocity. 
The decrease in velocity causes sediment to settle out of the water column and accumulate within 
the stream channel. This accumulation of sediment can decrease the capacity of the stream 
channel. The decreased depth and increased surface area of the water exposed to solar radiation 
and ambient air temperatures can lead to an increase in water temperature. A change in water 
temperature can influence dissolved oxygen concentrations as dissolved oxygen solubility 
decreases with increasing water temperature. 
 
Where tidal flow restrictors cause impoundments, there may be a loss of streamside vegetation, 
disruption of riparian habitat, changes in the historic plant and animal communities, and decline 
in sediment quality. Restricted flows can impede the movement of fish or other aquatic life. Flow 
alteration can reduce the level of tidal flushing and the exchange rate for surface waters within 
coastal embayments, with resulting impacts on the quality of surface waters and on the rates and 
paths of sediment transport and deposition.  

Culverts and Bridges 
The presence of culverts and bridges along a channel can have an impact on the physical and 
chemical qualities of the water. A culvert can be in the form of an arch over a channel or a pipe 
that encircles a channel, and it functions to direct flow below a roadway or other land use. A 
culvert or the supports of a bridge can confine the width of a channel forcing the water to flow in 
a smaller area and thus at a higher velocity. Impacts associated with a higher flow velocity 
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include increased erosion. An arch culvert maintains the natural integrity of the stream bottom. 
In addition, as compared with the natural substrate that can be found using an arch culvert 
without concrete inverts (floors), a pipe culvert may create less friction with the water flow and 
result in an increased flow velocity. The chemical and physical changes associated with 
increased erosion and sediment transport capacity would then result.  
 
The culvert acts as a fixed point with a fixed elevation within the stream channel and as the 
stream attempts to adjust over time, the culvert remains stationary. Placement of this type of 
structure disturbs the natural equilibrium of a channel. A culvert sometimes may have beneficial 
attributes when it acts as a grade control structure, and as such, may serve to prevent upstream 
migrating incision (headcutting) from moving further up the channel. Depending on the 
watershed processes, the culvert may act to preserve the natural equilibrium of a channel. 

Urbanization 
As humans develop watersheds, the proportions of pervious and impervious land within the 
watershed change (most often increasing impervious areas and decreasing pervious areas). 
Development also results in reductions in vegetative cover in exchange for increases in houses, 
buildings, roads, and other non-vegetative cover. The result is a change in the fate of water from 
rainfall events. Generally, as imperviousness increases and vegetative cover is lost: 
 

• Runoff increases 
• Soil percolation decreases 
• Evaporation decreases 
• Transpiration decreases 

 
Increased volumes of runoff resulting from some types of watershed development can result in 
hydraulic changes in downstream areas including bank scouring, channel modifications, and 
flow alterations (Anderson, 1992; Schueler, 1987). The resulting changes to the distribution, 
amount, and timing of flows caused by flow alterations can affect a wide variety of living 
resources. As urbanization occurs, changes to the natural hydrology of an area are inevitable. 
During urbanization, pervious spaces, including vegetated and open forested areas, are converted 
to land uses that usually have increased areas of impervious surface, resulting in increased runoff 
volumes and pollutant loadings. Hydrologic and hydraulic changes occur in response to site 
clearing, grading, and change in landscape. Water that previously infiltrated the ground and was 
slowly released runs off quickly into stream networks. Development, with corresponding 
increases in imperviousness, can lead to: 
 

• Increased magnitude and frequency of bankfull and subbankfull floods 
• Dimensions of the stream channel that are no longer in equilibrium with its hydrologic 

regime 
• Enlargement of channels 
• Highly modified stream channels (from human activity) 
• Upstream channel erosion that contributes greater sediment load to the stream 
• Reduced dry weather flow to the stream 
• Decreased wetland perimeter of the stream 
• Degraded in-stream habitat structure 
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• Reduced large woody debris 
• Increased stream crossings and potential fish barriers 
• Fragmented riparian forests that are narrower and less diverse 
• Decline in water quality 
• Increased summer stream temperatures 
• Reduced aquatic diversity 

 
The hydraulic changes associated with urbanization have often been addressed with 
channelization and channel modification as a solution. Evaluating impacts from urbanization on 
a watershed scale and planning solutions on the same watershed scale can often prevent the 
transference of upstream problems to downstream locations. There are a variety of management 
activities that can reduce the impacts associated with urban development. When these urban 
impacts are reduced, additional hydromodification impacts, such as channelization and channel 
modification or streambank and shoreline erosion effects, may be reduced. Changes in urban 
development practices that result in reduced sediment in runoff can enhance reservoir quality and 
lessen the need for management activities to reduce nonpoint source impacts associated with the 
operation of dams.1  

Agricultural Drainage 
Some activities, including channelization and channel modification, that take place within a 
watershed, can lead to unintended adverse effects on watershed hydrology. Even when the 
intended effect of the watershed activity is to reduce pollution or erosion for an area within a 
watershed, the impact of the project to the entire watershed’s hydrology should be evaluated. 
Since hydrology is important to the detachment, transport, and delivery of pollutants, better 
understanding of these effects can lead to reduction of nonpoint source pollution problems 
(USEPA, 2003b).  
  
One example of an activity that has been shown to provide localized nonpoint source benefits, 
but can negatively affect the hydrology of a watershed, is an agricultural drainage system. The 
main purpose of agricultural drainage is to provide a root environment suitable for plant growth, 
but it can also be used as a means of reducing erosion and improving water quality. Despite the 
localized positive effects of drainage, when drainage water is poor in quality or contains elevated 
levels of pollutants, adverse impacts may occur downstream within a watershed. Concentrations 
of salts, nutrients, and other crop-related chemicals, such as fertilizers and pesticides can damage 
downstream aquatic ecosystems. Many agricultural drainage systems include drain tiles placed 
strategically throughout a field to create a network of gravity fed drains. The drain tiles empty 
into a collection pipe that drains to a waterbody nearby. With the drain system in place and 
operating, water will leave the affected area quicker and at one or more focused points. Water 
from the drainage system may erode the banks of unlined surface drains, contribute to flashier 
runoff events in the receiving water or downstream, and increase the load of sediment in 
drainage water (USEPA, 2003b).  

                                                 
1 For additional information on hydrologic problems associated with urbanization and management practices that 
address urbanization issues, refer to National Management Measures to Control Nonpoint Source Pollution from 
Urban Areas (USEPA, 2005d): http://www.epa.gov/owow/nps/urbanmm/index.html.  
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Because of these adverse effects, drainage planners should analyze effluents from these systems 
for nutrients and pesticides to determine possible downstream impacts. Care should also be taken 
with drainage water so that it does not negatively alter the hydrology of a watershed (FAO, 
1997). The degree to which management activities, such as agricultural drainage systems, affect 
watersheds beyond their intended purpose should be evaluated. In some cases, a thorough 
assessment and thoughtful discussion with key stakeholders is enough to evaluate the potential 
impacts of a project on hydrology. However, in many instances, some form of modeling is 
probably needed to integrate various small and large impacts of watershed activities. For more 
information on agricultural drainage and management practices related to agricultural drainage, 
refer to National Management Measures for the Control of Nonpoint Pollution from Agriculture 
(USEPA, 2003b).2 
 

Shorelines 
 
A shoreline is defined as the areas between low tide and the highest land affected by storm 
waves. The shape and position of shorelines are constantly being modified by the processes of 
erosion and deposition by waves and currents (Tarbuck and Lutgens, 2005). NOAA’s Coastal 
Services Center defines shoreline as “the line of contact between the land and a body of water. 
On Coast and Geodetic Survey nautical charts and surveys the shoreline approximates the mean 
high water line” (NOAA, 2006). 
 
The shoreline can be divided into three major areas: 
 

1) Coast—the land inland from the base of the sea cliff (produced by the undercutting of 
bedrock at sea level by wave erosion). 

2) Beach (shore)—the area between low tide level and dunes, sea cliff, or permanent 
vegetation.  This can be separated into backshore and foreshore.  

3) Offshore—the area continuously underwater, which can include a wave build platform.  

Shoreline Processes 
As mentioned above, the shape and position of shorelines are constantly modified by erosion and 
deposition by waves and currents. Waves are agents of erosion, transportation, and deposition of 
sediments. Waves can be formed by the following processes (Tulane University, n.d.; University 
of Alabama, 2006): 
 

• Wind-generated waves—formed by shear stress between water and air when the wind 
speed is higher than about 3 km/hr. Factors that determine the size of waves are wind 
velocity, wind duration, and fetch (distance the wind blows over a continuous water 
surface). 

• Displacement of water—can be caused by activities such as landslides. 
• Displacement of seafloor—can be caused by faulting and volcanic eruptions. 

 

                                                 
2 Available online at: http://www.epa.gov/owow/nps/agmm/index.html. 
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Wave refraction occurs where wave fronts approach the shore at an angle, but are bent to become 
more parallel to the shoreline by frictional drag on the bottom. The part of the wave in shallow 
water slows down because of bottom friction, while the part in the deep water keeps moving at 
regular speed. Wave refraction causes headland erosion and deposition in bays (Tulane 
University, n.d.; University of Alabama, 2006).  
 
Nearshore currents occur in the area from the shoreline to beyond the surf zone and consist of 
(Tulane University, n.d.; University of Alabama, 2006): 
 

• Longshore currents move parallel to shore in the same general direction as the 
approaching waves. They are produced by the movement of oblique waves in the surf 
zone, and can transport large amounts of sediment by longshore drift. 

• Rip currents are strong, narrow currents of surface water that flow seaward through the 
surf into deeper water. The currents develop in areas with lower wave heights (deeper 
water depths). 

Deposition and Erosion 
Wave erosion and rivers that open into the ocean or lakes can deposit sediment, transported by 
longshore currents, developing the following depositional features (Tulane University, n.d.; 
University of Alabama, 2006): 
 

1) Beaches—Any strip of sediment that extends from the low-water line inland to a cliff or 
zone of permanent vegetation, which is built of material eroded by waves from the 
headlands, and material brought down by rivers that carry the products of weathering and 
erosion from the land masses. Beaches are protected from the full force of water waves 
but are continually modified by wave and current erosion. 

2) Spits—A narrow ridge or embankment of sediment forming a finger-like projection from 
the shore into the open ocean. Spits typically develop when the sediment being carried by 
long-shore drift is deposited where water becomes deeper, such as the mouth of a bay. 

3) Baymouth bars—Sand bars that form as a result of longshore drift and completely cross a 
bay, sealing it off from the open ocean. 

4) Tombolo—A ridge of sand that connects two islands or an island with the mainland, 
formed as the result of wave refraction around an island. 

5) Tidal inlet—A break in a spit or baymouth bar, caused by storm erosion, through which 
tidal currents rush. 

6) Barrier islands—Low offshore ridges of sediments that parallel the coast and are 
separated from the mainland by lagoons.  

 
Wave erosion can also wear away land features, causing the following types of features to form 
(Tulane University, n.d.; University of Alabama, 2006): 
 

1) Sea cliffs—formed by storm wave erosion which undercuts higher land, making it 
susceptible to mass wasting. Sea cliffs can erode very slowly or rapidly, depending on the 
rock type and wave energy. 

2) Wave-cut terrace or platform—produced by the retreat of a sea cliff which slopes gently 
in a seaward direction.  
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3) Headlands—occur due to the seaward projections of shore eroded by wave refraction. 

Common Natural and Anthropogenic Causes of Coastal Land Loss 
Primary causes of coastal land loss, including both natural and anthropogenic causes, are 
summarized in Table 2.1 below (USGS, 2004). 
  
Table 2.1 Common Causes of Coastal Land Loss 

Agent Examples 
Natural Causes 
Erosion Waves and currents, storms, landslides 
Sediment reduction Climate change, stream avulsion, source depletion 
Submergence Land subsidence, sea-level rise 
Wetland deterioration Herbivory, freezes, fires, saltwater intrusion 
Anthropogenic Causes 
Transportation Boat wakes, altered water circulation 
Coastal construction Sediment deprivation (bluff retention), coastal structures (jetties, groins, 

seawalls) 
River modification Control and diversion (dams, levees) 
Fluid extraction Water, oil, gas, sulfur 
Climate alteration Global warming and ocean expansion, increased frequency and intensity of 

storms 
Excavation Dredging (canals, pipelines, drainage), mineral extraction (sand, shell, heavy 

mines) 
Wetland destruction Pollutant discharge, traffic, failed reclamation, burning 

 
Shorelines can also experience increased rates of erosion as a result of hydromodification 
activities. Alterations to the sediment sources for beaches can result in erosion. The sediment 
supplied to beaches or shorelines can come from a variety of sources including rivers, cliff and 
rocky foreshores, the seafloor, or windblown dune materials. Beaches and shorelines at the 
mouth of a river are often replenished by fluvial sediment. When changes within the river system 
decrease the sediment load carried to the mouth of the river, the result may be decreased 
sediment supplies to the shoreline or beach. While the design of each hydromodification system 
determines the impacts that will ensue, streambank and shoreline erosion is a common 
consequence. 
 

Impacts Associated with Dams 
 
The physical presence and operation of dams can result in changes in water quality and quantity. 
Some of the water quality impacts include changes in erosion, sedimentation, temperature, 
dissolved gases, and water chemistry. Examples of biological and habitat impacts, which may 
result from a combination of physical and chemical changes, include loss of habitat for existing 
or desirable fish, amphibian, and invertebrate species; changes from cold water to warm water 
species (or inversely, changes from warm water to cold water species); blockage of fish passage; 
or loss of spawning or necessary habitat. 
 
The impacts associated with dams occur above (upstream) and below (downstream) the dam. 
Upstream impacts occur primarily in the impoundment/reservoir created by the presence and 
operation of the dam. The area and depth of the impoundment will determine the extent and 
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complexity of the upstream and downstream impacts. For example, small, low-head dams with 
little impounded areas will exhibit different impacts than large storage dams. Sedimentation and 
fish passage issues at the smaller, low-head dam contrast with sedimentation, temperature, fish 
passage, flow regulation, and water quality issues that may be associated with the larger storage 
dam. The existence of the dam and associated impoundment results in much different water 
quality interactions than those associated with the preexisting naturally flowing streams or rivers. 
 
Above dams, activities within the watershed can have significant impacts on water quality within 
impoundments and in releases from dams to downstream areas. Watershed activities, such as 
agricultural land use, unpaved rural roads, forestry harvesting, or urbanization can lead to 
changes in runoff water quantity and quality. Agricultural and forestry practices that lead to 
sediment-laden runoff may result in increased sediment accumulation within an impoundment. 
Chemicals (e.g., pesticides and nutrients) that are applied on agricultural crops can be carried 
with sediment in runoff. Increases in urbanization that result in more impervious areas within a 
watershed often result in dramatic changes in the quantity and timing of runoff flows. These 
external sources are integrated by the dam and may result in short- and long-term water quality 
changes within an impoundment and dam releases. 
 
Water quality in reservoirs and releases from dams are closely linked and scrutinized to uses of 
the water. Often, there are multiple potential users who may have differing quality needs and 
perceptions. Management of dams includes balancing dam operations, watershed activities, 
reservoirs, and downstream water and uses. Dortch (1997) provides an excellent assessment on 
water quality considerations in Reservoir Management. Dortch (1997) notes the following about 
water quality: 
 

• Temperature regulates biotic growth rates and life stages and defines fishery habitat 
(warm, cool, and cold water). 

• Oxygen sustains aquatic life. 
• Turbidity affects light transmission and clarity. 
• Nutrient enrichment is linked to primary productivity (algal growth) and can cause 

oxygen depletion, poor taste, and odor problems. 
• Organic chemicals and metals may be toxic and accumulate when bound to sediment that 

settles in the reservoir. 
• Total dissolved solids may be problematic for water supplies and other users. 
• Total suspended solids are a transport mechanism for nutrients and contaminants. Solids 

may settle in reservoirs and displace water storage volume. 
• pH regulates many chemical reactions. 
• Dissolved iron, manganese, and sulfide can accumulate in reservoir hypolimnions that 

are depleted of oxygen and can cause water quality problems in the reservoir and release 
water. 

• Pathogens include bacteria, viruses, and protozoa that can cause public health problems. 
 
Water uses include water supply, flood control, hydropower, navigation, fish and wildlife 
conservation, and recreation (Dortch, 1997). All of the uses have varying water quality 
requirements, ranging from almost none for flood control to high quality needs for water supply, 
fish and wildlife conservation, and recreation. 
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Dams act as a barrier to the flow of water, as well as to materials being transported by the water. 
This can impact water quality both in the impoundment/reservoir created by the dam and 
downstream of the dam. Alteration to the chemical and physical qualities of water held behind a 
dam is often a function of the retention time of a reservoir or the amount of time the water is 
retained and not able to flow downstream. Water held in a small basin behind a run-of-river dam 
may undergo minimal alteration. In contrast, water stored for months or even years behind a 
large storage dam can undergo drastic changes that impact the downstream environment when 
released (McCully, 2001). A storage dam that impounds a large reservoir of water for an 
extended time period will cause more extensive impacts to the physical and chemical 
characteristics of the water than a smaller dam with little storage capacity.  
 
Several physical changes are possible when dams are introduced into a stream or river, including 
changes in: 
 

• Instream water velocities 
• Timing and duration of flows 
• Flow rates 
• Sediment transport capacities 
• Turbidity  
• Temperature 
• Dissolved gasses 

 
Similarly, changes to water chemistry are possible as a result of damming rivers and streams, 
including changes to: 
 

• Nutrients 
• Alkalinity and pH 
• Metals and other toxic pollutants 
• Organic matter  

 
The nature and severity of impacts will depend on the location in the river or stream, in relation 
to the upstream or downstream side of the dam, the storage time of the impounded water, and the 
operational practices at the dam. Many of the above impacts are also interrelated. For example, 
changes in temperature may result in changes in dissolved oxygen levels or changes to pH may 
result in changes to nutrient dynamics and the solubility of metals. 

Water Quality in the Impoundment/Reservoir  
As water approaches a dam from upstream, the stream velocity slows down considerably, 
creating a lake-like environment. The water builds up behind the dam and forms a basin (i.e., 
impoundment, reservoir) that is deeper than the previous stream flow. The height of the dam and 
its operational characteristics will determine how much water is stored and the length of storage. 
The extent of impacted stream area above the dam is influenced by the size of the dam installed, 
how much water is released, and how often water is released. For example, a small run-of-the 
river dam constructed to divert water for a millrace will have minimal storage capacity and may 
only store water for several hours or less. In this case, instream water velocities may decrease, 
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but with minimal upstream and downstream effects. Thus, the length of upstream channel that is 
impacted should be relatively small. 
 
In contrast, a large flood control dam and reservoir may have many months of storage and 
severely alter instream velocities for long distances upstream. Topography surrounding the 
original stream channel and storage volume will be important parameters determining the length 
of stream channel affected by the large dam. The volume and frequency of discharges from the 
dam will also determine how much of the upstream channel is impacted with lower instream 
velocities as a result of the dam.  
 
Dams act as a physical barrier to the movement of suspended sediments and nutrients 
downstream (McCully, 2001). When the stream flow behind a dam slows, the sediment carrying 
capacity of the water decreases and the suspended sediment settles onto the reservoir bottom. 
Any organic compounds, nutrients, and metals that are absorbed to the sediment also settle and 
can accumulate on the reservoir bottom.  
 
Turbidity associated with sediment varies, depending on particle sizes of the sediment and the 
length of time water is held. Longer holding times in the reservoir could result in periodic 
episodes of high turbidity from upstream storm events that carry sediment rich stormwater, 
especially if the sediment is predominantly very fine clay particles. Turbidity may also increase 
as a result of planktonic algal growth in a reservoir. 
 
The increased depth of the water in reservoirs reduces the volume of water exposed to solar 
radiation and ambient temperatures. Once the flow is controlled by the operation of the dam and 
the reservoir is mixed primarily by winds, temperature variations can become established within 
the reservoir. This can cause thermal stratification where, compared to the bottom, surface layers 
become warmer in the summer and cooler in the winter. In deeper reservoirs, the deepest layers 
may become nearly constant in temperature throughout the year. Changes in temperature can 
impact water quality and biological processes in the reservoir, including changes in predominant 
fish species. Since the density of water is a function of water temperature, thermal stratification 
creates density gradients within the impoundment. As density gradients become established, 
exchanges of gases and chemicals between gradients decrease. In a stratified impoundment well 
aerated surface waters often do not mix with hypolimnetic water and result in poorly oxygenated 
strata below the surface waters. 
 
Nutrient transport is affected by dams, which can trap the nutrients in the 
impoundment/reservoir. When nutrients accumulate, the reservoir might become nutrient 
enriched (i.e., eutrophic). In warmer seasons, concentrated nutrients in waters exposed to light 
can promote growth of algae and other aquatic plants, which consume nutrients and release 
oxygen (during photosynthesis) and carbon dioxide (during respiration). When algae and other 
aquatic plants complete their growth cycles, they die and sink to the bottom of an impoundment. 
Microbial decomposition of the highly organic dead plant materials may release nutrients back 
into the water column. Microbial decomposition of the dead plant and algal cells in aerobic 
conditions consumes oxygen, which can rapidly deplete bottom waters of dissolved oxygen. 
Under anaerobic conditions, microbial decomposition can produce potentially toxic 
concentrations of gases, such as hydrogen sulfide. 
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The operational characteristics of a dam will influence nutrient levels in water releases. For 
example, water released from the surface of an impoundment may contain seasonally varying 
forms and levels of nutrients. During periods of algal growth, releases may contain lower levels 
of dissolved nutrients and higher levels of organic materials (algae) containing nutrients. When 
algal growth is not occurring, releases may contain higher levels of dissolved nutrients. 
 
Anaerobic (oxygen-depleted) environments, which are typical of deeper waters in reservoirs, can 
result in several changes to the water chemistry. For example, as by-products of organic matter 
decomposition in an anaerobic environment, ammonia and hydrogen sulfide concentrations can 
become elevated (Freeman, 1977; Pozo et al., 1997). Highly acidic (or highly alkaline) waters 
tend to convert insoluble metal sulfides to soluble forms, which can increase the concentration of 
toxic metals in reservoir waters (FISRWG, 1998). 
 
Changes in one water quality parameter in a reservoir/impoundment can impact other water 
quality parameters, causing a cycling of events to occur. For example, increased sedimentation 
(from internal or external sources) can lead to more organic matter remaining in the reservoir, 
resulting in more biochemical oxygen demand, potentially lower dissolved oxygen, and other 
changes to water chemistry, such as pH and metal solubility. Periodic growth and then die-off of 
aquatic plants and algae creates additional variable cycling of organic matter in the reservoir. 
The following references may provide additional detail on the complex water quality changes 
that can occur in impoundments and reservoirs: 
 

• Holdren, C., W. Jones, and J. Taggart. 2001. Managing Lakes and Reservoirs. North 
American Lake Management Society and Terrene Institute, in cooperation with the 
Office of Water, Assessment and Watershed Protection Division, U.S. Environmental 
Protection Agency, Madison, WI. 

• Thornton, K.W., B.L. Kimmel, and F.E. Payne. 1990. Reservoir Limnology: Ecological 
Perspectives. John Wiley & Sons, Inc., New York. 

• U.S. Army Corps of Engineers. N.d. The WES Handbook on Water Quality Enhancement 
Techniques for Reservoirs and Tailwaters. U.S. Army Corps of Engineer Research and 
Development Center Waterways Experiment Station, Vicksburg, MS. 
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Water Quality Downstream of a Dam  
The physical and chemical changes that occur to the water quality in an impoundment/reservoir 
have a large impact on the water released downstream of a dam. As previously stated, the 
presence of a dam can alter water velocities above and below the dam. In smaller dams with little 
storage capacity, velocities may slow locally and recover to an undisturbed state shortly 
downstream from the dam. When dams store large volumes of water in a reservoir, the operation 
of the dam will have a major impact on the downstream velocities and flows. Unless the dam is 
operated to consistently release water at flows 
near pre-dam levels, downstream areas will have 
flows and velocities that are directly related to 
the volume of water released in a given time 
period. The downstream flow characteristics will 
become a function of the operation of the dam, 
including the timing and duration of releases, the 
depth of reservoir intakes, and other physical 
characteristics of the release. 

On the Columbia River, research found that 
prior to construction of dams, average water 
temperatures fluctuated more diurnally with 
cooler nighttime temperatures as compared 
with the existing average water temperatures. 
With the dams in place, cooler weather tends 
to cool the free flowing river but have little 
effect on the average temperature of the 
impounded river (USEPA, 2003c).  

 
When dams trap sediment upstream, water released from the dam may be starved of sediment 
and have an increase in erosive capacity. Along with trapping sediment, nutrients may also be 
trapped above the dam. When the nutrients are trapped and unavailable, sensitive downstream 
habitats and populations may be affected.  
 
Whether the water is released from the surface or bottom of the reservoir can have a large impact 
on the characteristics of the water. The impacts of water outflows below a dam are an outcome of 
the seasonal temperature fluctuations and the outflow positioning. Seasonal temperature profiles 
in reservoirs are highly variable and dependent upon a complex set of factors including tributary 
inflow, basin morphometry, drawdown and discharge characteristics, and the degree of 
stratification (Wetzel, 2001). Compared to natural temperatures, in summer elevated 
temperatures in surface water releases can increase downstream river temperatures, whereas 
bottom water releases can be expected to decrease water temperatures. The opposite effect is 
generally observed in the winter due to changes in the water temperature gradient (USACE, 1999 
in Fidler and Oliver, 2001).  

Suspended Sediment and Reduced Discharge 
Whether the release water originates from the surface or the bottom of the reservoir, the 
suspended sediment has typically settled out of the water column and thus the water released 
from behind the dam is usually relatively free from sediment (Simons and Senturk, 1992). This 
sediment-free water can easily pick up and carry a sediment load and have an increase in erosive 
capacity. Because of the rock lined channels of bank stabilization and navigation projects that 
usually occur below these reservoirs, the only place that the clear waters can find the sediments 
they need is in the streambed or navigation channel. This leads to channel deepening or bed 
degradation, which in turn lowers water tables and drains floodplain channels and backwaters 
(Rasmussen, 1999). Streambed and streambanks will continue to erode until an equilibrium 
suspended sediment load is established. Without sediment from upstream sources, downstream 
streambanks, streambeds, sandbars, and beaches can erode away more quickly (FISRWG, 1998). 

EPA 841-B-07-002   July 2007 2-21

0041326



Chapter 2: Background 
 

 
A reduction in the discharge and sediment load generally results in degradation of the channel 
close to the dam and sedimentation downstream due to the increased supply from the erosion 
near the dam. Degradation may eventually migrate downstream, but is typically most dramatic 
the first few years following construction of the dam (Biedenharn et al., 1997). In addition, the 
physical impact of the discharge will depend, in part, on the channel substrate. A fine silt and 
sand channel bottom may experience more extensive erosion than a bed rock or cobble substrate.  
 
Lower flow conditions below a dam within a tidally influenced basin can lead to changes in 
water chemistry. The impact of lower freshwater flow into estuaries was extensively studied in 
San Francisco Bay. Nichols et al. (1986) provide a detailed history of changes to freshwater 
inflows to San Francisco Bay. They also provide a summary of the impacts, which include the 
ecological and water quality effects. A study comparing an unregulated river and a dam 
regulated river found a significant difference in the water quality chemistry, including an 
analysis of levels of sodium, potassium, calcium, phosphorus, electrical conductivity, and pH in 
the middle and lower reaches of the rivers. These differences were attributed to increased tidal 
influence as a result of lower outflow volumes of fresh water from the dam (Colonnello, 2001). 
In addition, a decreased discharge from the dam and increased tidal influence can prolong the 
flushing time or the time it takes water to move through a system. This causes the nutrients and 
pollutants within the water to remain concentrated in areas below the dam near an estuary.  

Biological and Habitat Impacts 
The presence of a dam may cause physical and chemical changes to the water quality. These, in 
turn, can have an impact on the entire biological community including fish, macroinvertebrates, 
algae, and streamside vegetation. Impacts to the biological community differ upstream and 
downstream of a dam. Dams may disrupt spawning, increase mortalities from predation, change 
instream and riparian habitat, and alter plant and benthic communities. Resulting fish populations 
after dam construction may thrive and become well established, but could be very different than 
populations prior to installing the dam. For example, upstream of the dam, a fish population may 
change from a cold-water salmonid fishery to one that is dominated by cool- or warm-water 
species. A once thriving native trout population may become a largemouth bass (Micropterus 
salmoides) and bluegill (Lepomis macrochirus) dominated system. Similarly, downstream 
conditions may also change. In southern states, streams that once supported catfish and other 
tolerant warm-water species may now be able to support a trout fishery because of cold-water 
releases from bottom waters behind a dam. Although the trout fishery may be viewed as positive 
by some, the displaced native warmwater species may not be perceived as beneficial. 
 
Dams prevent the movement of organisms throughout the river system (Morita and Yamamoto, 
2002). Researchers found that fragmenting habitat by damming a river caused the disappearance 
of a fish species in several upstream locations and further disappearances were predicted (Morita 
and Yamamoto, 2002). Recently, some individual cases involving movement of invasive, non-
native aquatic species note the presence of dams as a positive factor. In these cases, dams have 
blocked the movement of potentially harmful invasive species. 
 
Flood control and hydropower projects influence a river’s hydrograph. For example, in some 
regions normal river hydrographs featured a rise in water level elevation corresponding to spring 
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rains. Other geographic areas had stream hydrographs corresponding to snowmelt in the 
mountains, or fall rainfall. Native species evolved under these scenarios and used such water 
level rises to trigger spawning movements onto floodplains and in the case of birds, for nesting 
on islands. Additionally, the stream water level fluctuations were important in providing feeding 
and resting areas for spring and fall waterfowl migrations. Under managed scenarios for 
commercial navigation, river water level elevations are raised in the spring and held stable 
throughout the navigation season, virtually eliminating the triggering mechanisms native species 
used to reproduce and complete their life cycles. Because of this, many native riverine species 
often fail to spawn or nest, and are becoming increasingly threatened (Rasmussen, 1999). 
Additionally, stabilization of periodic flooding has also lead to the loss of ephemeral wetlands 
and may lead to the accumulation of sediments in nearshore areas, thus negatively affecting fish 
spawning areas (NRC, 1992). 
 
Dams may lead to increased predation of fish in several ways. A dam may cause populations of 
fish to concentrate on the upstream and downstream sides, which might lead to the likelihood of 
increased predation. Changes in the habitat adjacent to a dam can make conditions more suitable 
to predation. Dams may cause the migration process to be delayed, which also leads to increased 
predation (Larinier, 2000).  
 
The physical and chemical changes to water released from a dam, including reduced streamflow 
variability and decreased sediment loads, may also impact benthic communities. Increased water 
clarity and reduced streamflow variability just below a dam may result in a greater abundance of 
periphyton or other plants as compared with other locations in the river (Stanford and Ward, 
1996). A slowed stream flow velocity with decreased turbulence can also encourage the growth 
of phytoplankton blooms (Décamps et al., 1988). In contrast, the operation of some hydroelectric 
dams with large, sudden releases of water may scour the bottom of the downstream channel to 
the extent that there is a nearly complete removal of the plant communities (Allan, 1995). 
 

Impacts Associated with Dam 
Removal 

The effects of river damming were evaluated in a study 
comparing a regulated river to an unregulated river in the 
Green River Basin in Colorado. Prior to installation of the 
dam in Green River in 1962, Green River and the Yampa 
River were similar in riparian vegetation and fluvial 
processes. Comparison of the now regulated Green 
River and the free-flowing Yampa River found distinctive 
vegetation differences between the parks that surround 
the rivers. The channel form of Green River has 
undergone three stages of morphologic change that have 
transformed the historically deep river into a shallow 
braided channel. The Yampa River has remained 
relatively unchanged. The land surrounding the Green 
River now consists of marshes with anaerobic soil that 
supports wetland species and terraces with desert 
species adapted to xeric soil conditions. The meandering 
Yampa River has maintained its original surroundings. Its 
frequently flooded bars and high floodplains provide a 
wide range of habitats for succession of riparian 
vegetation (Merritt and Cooper, 2000). 

 
Removing a dam affects the flow of 
water, movement of sediment and 
chemical constituents, and the overall 
channel morphology (Academy of 
Natural Sciences, 2002) on the 
waterway where the dam was located. 
The impacts of removing a dam differ 
for the upstream and downstream 
sections of a waterway.  
 
Changes in the biological community 
following the removal of a dam are 
difficult to generalize, as they are 
highly site specific and can vary in 
recovery time from a few months to 
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more than a decade. With the removal of a dam, there are changes in the vegetative community 
surrounding the stream channel and changes in the biological community within the stream itself.  

Physical Changes: Upstream Impacts 
The removal of a dam allows the water formerly held behind the dam to flow and will likely 
cause the extent of the impoundment area or reservoir area to decrease. As a dam is removed and 
the water recedes, sediment is scoured from the bottom and a stream channel returns sometimes 
to its pre-dam pathway and sometimes to a newly carved channel. As a channel is formed, areas 
that were formerly beneath the impoundment area become exposed. This can leave large areas of 
unvegetated and unstable land exposed, which makes these areas likely to undergo erosion and 
gully development, increasing the sediment load to the stream. 
 
In time, vegetation will stabilize the newly formed stream banks, reducing erosion and allowing 
sediment transport levels to return to natural levels. The nutrient and metal constituents 
associated with the sediment will also return to natural levels. As the newly established channel-
like flow develops and the stagnant and deep conditions are removed, the natural temperature 
and oxygen levels will be reestablished. 

Physical Changes: Downstream Impacts 
Once the physical barrier of the dam is removed, a river can flow unrestricted. As the channel is 
reformed, the water discharge volume and the stream channel can reach equilibrium. As a result, 
a more natural stream flow rate is maintained.  
 
With the removal of a dam, the fate of the trapped sediments is of concern because flooding and 
downstream pollution problems can result. On a short-term time scale, the redistribution of the 
fine silt and sand sediments that accumulated behind the dam wall may cause an increase in 
turbidity and water quality problems. In addition, the impact can be greater if the sediments 
contain toxic pollutants, such as metals or bioaccumulative compounds such as mercury or 
PCBs. On a short-term time scale, the redistribution of the fine silt and sand sediments increases 
the turbidity and can damage spawning grounds, water quality, habitat, and food quality 
(American Rivers, 2002a). Suspended sediment loads can have a negative impact on a biological 
community and reach lethal levels during dam removal if preventive measures are not 
implemented (Doyle et al., 2000).  
 
After a dam is removed and the sediment that has been trapped behind the dam is redistributed, 
natural sediment transport levels return. As a result, the constituents typically sorbed to sediment, 
including nutrients and metals, are no longer found localized in excess. Normal sediment 
transport levels typically result in a river bottom with a higher percentage of rocky substrate. 
Gravel and cobblestones located below the sediment may be exposed or may be transported from 
upstream locations as the flow rate of the river increases. This unrestricted flow and transport of 
sediment and gravel may also play a key role in restoring sediments to downstream locations and 
coastal beaches (USDOI, 1995). The removal of a dam and the return of natural flow rates 
should also help to restore a river’s natural water temperature range and oxygen levels. 
 
Short-term chemical changes to the water quality, including the possibility of supersaturation of 
nitrogen gas directly following the removal of a dam, can cause aquatic animals to experience 
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adverse conditions. This can include gas bubble disease, in which nitrogen bubbles form in the 
blood and tissues and block capillaries by embolism (Colt, 1984; Soderberg, 1995). Adverse 
effects can be seen when the dissolved nitrogen level reaches 102% and at 105% widespread fish 
mortalities are possible (Dryden Aqua, 2002). Supersaturation was an issue in the 1992 removal 
of Little Goose Dam on the Snake River (American Rivers, 2002a). If a reservoir is drawn down 
slowly, the severity of the impact of supersaturation on aquatic organisms can be lessened 
(American Rivers, 2002a).  

Biological Changes: Upstream Impacts 
Following the removal of a dam, a return to the normal temperature range, flow rates, and 
oxygen levels supports the return of native aquatic vegetation species. Still water impoundments 
support aquatic vegetation that is free floating or that does not need to be strongly rooted, while 
free-flowing systems support plants that are rooted strongly enough to resist being uprooted by 
the water current (WRM, 2000).  
 
As the water recedes and the formerly impounded area becomes exposed, vegetation can begin to 
colonize the area. Sometimes, the exposed area may be colonized by invasive plant species, 
which are able to remain for several years and prevent other vegetation from becoming 
established. 
 
The removal of a dam and the subsequent drawdown of water from the impoundment area can 
affect the wetlands formerly bordering the impoundment area. As the dam is removed, the water 
table typically begins to drop. The elevation of the wetlands and the extent of the water table 
drawdown determine whether the wetland areas dry up and what changes will occur in the 
wetland species composition. Wetlands that develop alongside the newly carved channel are 
likely to be different than the wetlands formerly bordering the impoundment area in terms of 
plant and animal species composition.  
 
The biological changes associated with the removal of a dam can be described in phases, as the 
waterbody makes the transition from reservoir to river. This includes a pattern of relatively rapid 
recovery for invertebrates or short-lived taxa, followed by a second phase of slower recovery for 
fish or longer-lived taxa if the dam removal is not an especially large or disruptive event. 
Overall, the initial impacts, such as colonization by invasive species, typically determine the 
ecological recovery that follows (Doyle et al., 2000). 
 

Dam removal can allow for improved fish passage and unrestricted fish movement that provides 
access to spawning habitat upstream. For coastal rivers, the removal of a dam may enable tidal 
waters to reach upper portions of the stream that were formerly cut off by the dam, creating a 
spawning environment preferred by certain fish species. Access to upstream sections is 
particularly beneficial for some anadromous fish that live most of their lives in saltwater and 
swim upstream toward freshwater to spawn (Massachusetts River Restore Program, 2002). 
 
A dam can also act as a barrier between upstream and downstream fish populations. If a 
downstream community of fish is an invasive fish species the dam serves as a physical barrier to 
separate the invasives from the upstream community (American Rivers, 2002a). Thus, the 
removal of the dam can negatively impact the ecosystem if it allows for the movement of a 
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population of an invasive species that was previously prevented from traveling to a section of the 
stream because of the presence of a dam. 

Biological Changes: Downstream Impacts 
Downstream of the former dam, wetlands are likely to reappear along side the stream channel 
where they occurred prior to the construction of the dam (WRM, 2000). Revegetation of river 
beds and banks typically occurs within one growing season, following removal of a dam 
(Massachusetts River Restore Program, 2002). 
 
Recolonization of the stream banks by vegetation affects the biological community within the 
stream by providing shade, reducing water temperatures, and supplying a source of woody debris 
and organic matter to the stream.  
 
As streamside vegetation begins to recover and suitable habitat is restored, fish begin to return. 
Changes in flow as a result of dam removal lead to the development of side channels and ponds 
that provide habitat for fish and wildlife. Increased flow rates also allow for the transport of 
larger debris, including gravel and logs, which create spawning beds and pool and riffle habitat 
(River Recovery, 2001). In addition, the rocky substrate environment, which is typically exposed 
as a result of dam removal, provides habitat for aquatic insects and spawning fish. In the long 
term, the return to natural stream temperatures, oxygen levels, and flow rates all contribute to the 
reestablishment of a healthy aquatic and riparian ecosystem.  
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Chapter 3: Channelization and Channel Modification 
 
 

 
Channelization and channel modification describe river and stream channel engineering 
undertaken for flood control, navigation, drainage improvement, and reduction of channel 
migration potential. Activities that fall into this category include straightening, widening, 
deepening, or relocating existing stream channels and clearing or snagging operations. These 
forms of hydromodification typically result in more uniform channel cross-sections, steeper 
stream gradients, and reduced average pool depths. Channelization and channel modification 
also refer to the excavation of borrow pits, canals, underwater mining, or other practices that 
change the depth, width, or location of waterways, or embayments within waterways. 
 
Channelization and channel modification activities can play a critical role in nonpoint source 
pollution by increasing the downstream delivery of pollutants and sediment that enter the water. 
Some channelization and channel modification activities can also cause higher flows, which 
increase the risk of downstream flooding.  
 
Channelization and channel modification can: 
 

• Disturb stream equilibrium 
• Disrupt riffle and pool habitats  
• Create changes in stream velocities 
• Eliminate the function of floods to control channel-forming properties 
• Alter the base level of a stream (streambed elevation) 
• Increase erosion and sediment load 

 
Many of these impacts are related. For example, straightening a stream channel can increase 
stream velocities and destroy downstream pool and riffle habitats. As a result of less structure in 
the stream to retard velocities, downstream velocities may continue to increase and lead to more 
frequent and severe erosion. 
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Management Measure 1: Physical and Chemical Characteristics of 
Channelized or Modified Surface Waters 
 

Management Measure 1 

1) Evaluate the potential effects of proposed channelization and channel 
modification on the physical and chemical characteristics of surface waters. 

2) Plan and design channelization and channel modification to reduce undesirable 
impacts. 

3) Develop an operation and maintenance program for existing modified channels 
that includes identification and implementation of opportunities to improve 
physical and chemical characteristics of surface waters in those channels. 

 
 
This management measure applies to proposed channelization or channel modification projects 
and is intended to occur concurrently with the implementation of Management Measure 2 
(Instream and Riparian Habitat Restoration). The intent of the management measure is for 
project planners to consider potential changes in surface water characteristics when evaluating 
proposed channelization or channel modification projects.  Also, for existing modified channels, 
the planning process can include consideration of opportunities to improve the surface water 
characteristics necessary to support desired fish and wildlife.  
 
The purpose of the management measure is to ensure that the planning process for new 
hydromodification projects addresses changes to physical and chemical characteristics of surface 
waters that may occur as a result of proposed work. For existing projects, this management 
measure can be used to ensure the operation and maintenance program uses any opportunities 
available to improve the physical and chemical characteristics of the surface waters. 
 
Changes created by channelization and channel modification activities are problematic if they 
unexpectedly alter environmental parameters to levels outside normal or desired ranges. The 
physical and chemical characteristics of surface waters that may be influenced by channelization 
and channel modification include sedimentation, turbidity, salinity, temperature, nutrients, 
dissolved oxygen, oxygen demand, and contaminants. Changes in natural sediment supplies, 
reduced freshwater availability, and accelerated delivery of pollutants are examples of the types 
of changes that can be associated with channelization and channel modification. 
 
Published case studies of existing channelization and channel modification projects describe 
alterations to physical and chemical characteristics of surface waters (Burch et al., 1984; 
Petersen, 1990; Reiser et al., 1985; Roy and Messier, 1989; Sandheinrich and Atchison, 1986; 
Sherwood et al., 1990; Shields et al., 1995). Frequently, the post-project conditions are 
intolerable to desirable fish and wildlife. The literature also describes instream benefits for fish 
and wildlife that can result from careful planning of channelization and channel modification 
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projects (Bowie, 1981; Los Angeles River Watershed, 1973; Sandheinrich and Atchison, 1986; 
Shields et al., 1990; Swanson et al., 1987; USACE, 1989). 

Management Practices for Management Measure 1 
 
Implementation of this management measure should begin during the planning process for new 
projects. For existing projects, implementation of this management measure can be included as 
part of a regular operation and maintenance program. The approach is two-pronged and should 
include:  
 

1. Planning and evaluation, with numerical models for some situations, of the types of 
nonpoint source (NPS) pollution related to instream changes and watershed development. 

 
2. Operation and maintenance programs that apply a combination of nonstructural and 

structural practices to address some types of NPS problems stemming from instream 
changes or watershed development. 

Planning and Evaluation 
In planning-level evaluations of proposed 
hydromodification projects, it is critical to 
understand that the surface water quality and 
ecological impact of the proposed project will be 
driven primarily by the alteration of physical 
transport processes. In addition, it is critical to 
realize that the most important environmental 
consequences of many hydromodification projects 
will occur over a long-term time scale of years to decades.  

Use models/methodologies as one 
means to evaluate the effects of 
proposed channelization and channel 
modification projects on the physical and 
chemical characteristics of surface 
waters. Evaluate these effects as part of 
watershed plans, land use plans, and 
new development plans. 

 
The key element in the selection and application of models for the evaluation of the 
environmental consequences of hydromodification projects is the use of appropriate models to 
adequately characterize circulation and physical transport processes. Appropriate surface water 
quality and ecosystem models (e.g., salinity, sediment, cultural eutrophication, oxygen, bacteria, 
fisheries, etc.) are then selected for linkage with the transport model to evaluate the 
environmental impact of the proposed hydromodification project. There are several sophisticated 
two-dimensional (2D) and three-dimensional (3D) time-variable hydrodynamic models available 
for environmental assessments of hydromodification projects. Two-dimensional depth or 
laterally averaged hydrodynamic models can be routinely applied to assist with environmental 
assessments of beneficial and adverse effects on surface water quality by knowledgeable teams 
of physical scientists and engineers (Hamilton, 1990). Three-dimensional hydrodynamic models 
are also beginning to be more widely applied for large-scale environmental assessments of 
aquatic ecosystems (e.g., EPA/USACE-WES Chesapeake Bay 3D hydrodynamic and surface 
water quality model). 
 
Refer to Chapter 8 for a list of some models available for studying the effects of channelization 
and channel modification activities (Table 8.1). Chapter 8 also provides examples of 
channelization and channel modification activities and associated models that can be used in the 
planning process. 
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Operation and Maintenance Programs 
Several management practices can be implemented to avoid or mitigate the physical and 
chemical impacts generated by hydromodification projects. Many of these practices have been 
engineered and used for several decades, not only to mitigate human-induced impacts but also to 
rehabilitate hydrologic systems degraded by natural processes. 
 
In cases where existing channelization or channel modification projects can be changed to 
enhance instream or streamside characteristics, several practices can be included as a part of 
regular operation and maintenance programs. New channelization and channel modification 
projects that are predicted to cause unavoidable physical or chemical changes in surface waters 
can also use one or more practices to mitigate the undesirable changes. Some of the types of 
practices include: 
 

• Grade control structures 
• Levees, setback levees, and floodwalls 
• Noneroding roadways 
• Streambank protection and instream sediment load controls 
• Vegetative cover 

 
Grade Control Structures 
There are two basic types of grade control structures. The first type can be referred to as a bed 
control structure because it is designed to provide a hard point in the streambed that is capable of 
resisting the erosive forces of the degradational zone. The second type can be referred to as a 
hydraulic control structure because it is designed to function by reducing the energy slope along 
the degradational zone to the point where the stream is no longer capable of scouring the bed. 
The distinction between the operating processes of these two types is important whenever grade 
control structures are considered (Biedenharn and Hubbard, 2001). 
 
Design considerations for siting of grade control structures include determining the type, 
location, and spacing of structures along the stream, along with the elevation and dimensions of 
structures. Siting grade control structures can be considered a simple optimization of hydraulics 
and economics. However, these factors alone are usually not sufficient to define optimum siting 
conditions. Hydraulic considerations must be integrated with a host of other factors that can vary 
from site to site to determine the final structure plan. Some of the more important factors to be 
considered when siting grade control structures are discussed more specifically in the U.S. Army 
Corps of Engineers’ Design Consideration for Siting Grade Control Structures (Biedenharn and 
Hubbard, 2001). 
 
When carefully applied, grade control structures can be highly versatile in establishing human 
and environmental benefits in stabilized channels. To be successful, application of grade control 
structures should be guided by analysis of the stream system both upstream and downstream 
from the area to be reclaimed (CASQA, 2003).  
 
In some cases, grade control structures can be designed to allow fish passage. However, some 
grade control structures can obstruct fish passage. In many instances, fish passage is a primary 
consideration and may lead engineers to select several small fish passable structures in lieu of 
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one or more high drops that would restrict fish passage. In some cases, particularly when drop 
heights are small, fish are able to migrate upstream past a structure during high flows. In 
situations where structures are impassable, and where the migration of fish is an important 
concern, openings, fish ladders, or other passageways must be incorporated into the structure’s 
design (Biedenharn and Hubbard, 2001). Fish passage practices are described in Chapter 7. 
 
A type of grade control structure is a check dam. Refer to Chapter 7 for more information about 
this practice. 
 
Levees, Setback Levees, and Floodwalls 
Levees are embankments or shaped mounds constructed for flood control or hurricane protection 
(USACE, 1981). Setback levees and floodwalls are longitudinal structures used to reduce 
flooding and minimize sedimentation problems associated with fluvial systems. These practices 
can be used to reduce the impacts of channelization and channel modification. A more detailed 
discussion of levees, setback levees, and floodwalls is available in Chapter 7. 
 
Noneroding Roadways 
Disturbances along the streambank that result from activities associated with operation and 
maintenance of channelization projects can lead to additional nonpoint source pollution impacts 
to the stream. An example of human-induced activities is erosion associated with roadways. 
Rural road construction, streamside vehicle operation, and stream crossings usually result in 
significant soil disturbance and create a high potential for increased erosion processes and 
sediment transport to adjacent streams and surface waters. Erosion during and after construction 
of roadways can contribute large amounts of sediment and silt to runoff waters, which can 
deteriorate water quality and lead to fish kills and other ecological problems (USEPA, 1995b). 
 
Road construction involves activities such as clearing of existing native vegetation along the 
road right-of-way; excavating and filling the roadbed to the desired grade; installation of culverts 
and other drainage systems; and installation, compaction, and surfacing of the roadbed. 
 
Although most erosion from roadways occurs during the first few years after construction, 
significant impacts may result from maintenance operations using heavy equipment, especially 
when the road is located adjacent to a waterbody. In addition, improper construction and lack of 
maintenance may increase erosion processes and the risk for road failure. To minimize erosion 
and prevent sedimentation impacts on nearby waterbodies during construction and operation 
periods, streamside roadway management needs to combine proper design for site-specific 
conditions with appropriate maintenance practices. A discussion of how roadways can impact 
fish habitat and passage is available from EPA’s National Management Measures to Control 
Nonpoint Source Pollution from Forestry (USEPA, 2005a).  
 
More information about suggested practices to consider during design, construction, operation 
and maintenance, and general maintenance of noneroding roadways, is available from EPA’s 
National Management Measures to Control Nonpoint Source Pollution from Forestry (USEPA, 
2005a). This EPA guidance document also provides some suggested permanent control BMPs 
that may be used to prevent erosion from roadways. Additional information about noneroding 
roadways is available in Chapter 7 and the Resources section of this document. 
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Streambank Protection and Instream Sediment Load Controls 
Streambank erosion is a natural process that occurs in fluvial systems. Streambank erosion can 
also be induced or exaggerated as a result of human activities. There are several factors within a 
watershed that can contribute to human induced streambank erosion. Accelerated streambank 
erosion related to human activity can typically be attributed to three major causes including 
channel modifications, reservoir construction, and land use changes (Henderson, 1986). When 
possible, streambank erosion problems should be addressed in the context of the entire 
watershed, using a systems approach that considers and accommodates natural stream processes. 
Approaches to addressing streambank erosion problems associated with channelization and 
channel modification activities can involve efforts to identify and address all significant 
contributing factors in addition to treating the immediate symptom, bank erosion. 
 
In general, the design of streambank protection may involve the use of several techniques and 
materials. Nonstructural or programmatic management practices for the prevention of 
streambank failures include:  
 

• Protection of existing vegetation along streambanks  
• Careful use or regulation of irrigation near streambanks, such as rerouting of overbank 

drainage 
• Minimization of loads on top of streambanks (such as prevention of building within a 

defined distance from the streambed) 
 
Several structural practices are used to protect or rehabilitate eroded banks. These practices are 
usually implemented in combination to provide stability of the stream system, and they can be 
grouped into direct and indirect methods. Direct methods place protecting material in contact 
with the bank to shield it from erosion. Indirect methods function by deflecting channel flows 
away from the bank or by reducing the flow velocities to nonerosive levels (Henderson, 1986; 
Henderson and Shields, 1984). Indirect bank protection requires less bank grading and tree and 
snag removal. However, some structural methods like stone toe protection, as discussed below, 
can be placed with minimal disturbance to existing slope, habitat, and vegetation. 
 
Feasibility of the practices at a site depends on the engineering design of the structure, 
availability of the protecting material, extent of the bank erosion, and specific site conditions 
such as the flow velocity, channel depth, inundation characteristics, and geotechnical 
characteristics of the bank. The use of vegetation alone or in combination with other structural 
practices, when appropriate, could further reduce the engineering and maintenance efforts. 
 
Vegetation can be considered with respect to site-specific characteristics. When vegetation is 
combined with low cost building materials or engineered structures, numerous techniques can be 
created for streambank erosion control. It is important to consider the assets and limitations when 
planning to use planted vegetation for streambank protection. Advantages of vegetation include 
the following (Allen and Leech, 1997): 
 

• Reinforces soil (increases bank stability). 
• Increases resistance to flow and reduces flow velocities (from exposed stalks), causing 

the flow to dissipate energy against the plant (rather than the soil). 
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• Intercepts water. 
• Enhances water infiltration. 
• Depletes soil water by uptake and transpiration. 
• Acts as a buffer against the abrasive effect of transported materials. 
• Induces sediment deposition (from close-growing vegetation). 
• Reduces costs, in some cases, when compared to most structural methods. 
• Improves conditions for fisheries and wildlife. 
• Improves water quality. 
• Protects cultural/archeological resources. 

 
Limits of vegetation include failure to grow; being subject to undermining; being uprooted by 
wind, water, and the freezing and thawing of ice; ingestion by wildlife or livestock; and 
maintenance requirements. Chapter 3 of Bioengineering for Streambank Erosion Control 
discusses plant acquisition, handling, and timing of planting (Allen and Leech, 1997). 
 
Streambanks can be protected or restored either by increasing resistance of the bank to erosion or 
by decreasing the energy of the water at the point of contact with the bank, for example by 
deflecting or interrupting flows (Henderson, 1986). Instream sediment can be controlled by using 
several structural, vegetative, or bioengineered practices, depending on the management 
objective and the source of sediment. Streambank protection and channel stabilization practices, 
including various types of revetments, grade control structures, and flow restrictors, have been 
effective in controlling sediment production caused by streambank erosion. Designs should 
match the protection capability of the treatment to the erosion potential of each stream zone. For 
example, riprap may be needed at the toe of a slope to protect it from undercutting combined 
with tree revetments to deflect flows and provide protection for live stakings that will develop 
permanent support. The growing body of research indicates management techniques that emulate 
nature and work with natural stream processes are more successful and economical. 
 
Significant amounts of instream sediment deposition can be prevented by controlling bank 
erosion processes and streambed degradation. Channel stabilization structures can also be 
designed to trap sediment and decrease the sediment delivery to desired areas by altering the 
transport capacity of the stream and creating sediment storage areas. In regulated streams, 
alteration of the natural streamflow, particularly the damping of peak flows caused by surface 
water regulation and diversion projects, can increase streambed sediment deposits by impairing 
the stream’s transport capacity and its natural flushing power. Sediment deposits and reduced 
flow alter the channel morphology and stability, the flow area, the channel alignment and 
sinuosity, and the riffle and pool sequence. Such alterations have direct impacts on the aquatic 
habitat and the fish populations in the altered streams (Reiser et al., 1985). 
 
Vegetative Cover 
Streambank protection using vegetation is a commonly used practice, particularly in areas of low 
water velocities. Vegetative cover, also used in combination with structural practices, is often 
relatively easy to establish and maintain, and is visually attractive (USACE, 1983). Emergent 
vegetation provides two levels of protection. First, the root system helps hold soil together and 
increases overall bank stability by forming a binding network. Second, the exposed stalks, stems, 
branches, and foliage provide resistance to streamflow, causing the flow to lose part of its energy 
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by deforming the plants rather than by removing the soil particles. Above the waterline, 
vegetation protects against rainfall impact on the banks and reduces the velocity of the overland 
flow during storm events. 
 
Vegetative controls are not suitable for all sites, especially those sites with severe erosion due to 
high flow rates or channel velocities. Refer to the Washington State Department of 
Transportation’s (WSDOT’s) Hydraulics Manual, Chapter 41 for information on calculating 
flow rates or channel velocities. Stabilization measures should only be implemented after a 
careful evaluation of the stream and the surrounding area. A knowledgeable fluvial 
geomorphologist may be helpful with this evaluation. In addition, plant species should be 
selected with care; native plant species should be used whenever possible. Appropriate species 
can be determined by consulting horticulturalists and botanists for plant selection assistanc
USDA-Forest Service guide, A Soil Bioengineering Guide for Streambank and Lakeshore 
Stabilization

e. The 

rofessional assistance. 

2 provides a list of plants for soil bioengineering associated systems. The 
International Erosion Control Association (IECA)3 publishes a products and services directory 
listing sources of plant material and p
 
In addition to bank stabilization, vegetation can also offer pollutant filtering capacity. Pollutants 
and sediment transported by overland flow may be partly removed as a result of a combination of 
processes including reduction in flow pattern and transport capacity, settling and deposition of 
particulates, and eventual nutrient uptake by plants.  
 
Summary of Physical and Chemical Practices 
All of the following practices can be used to address the effects of channelization and channel 
modification activities on the physical and chemical characteristics of a waterbody: 
 

• Bank shaping and planting 
• Branch packing 
• Brush layering 
• Brush mattressing 
• Bulkheads and seawalls 
• Check dams 
• Coconut fiber roll 
• Dormant post plantings 
• Erosion and Sediment Control (ESC) Plans 
• Joint plantings 
• Levees, setback levees, and floodwalls 
• Live cribwalls 
• Live fascines 
• Live staking 
• Noneroding roadways 
• Return walls 

                                                 
1 http://www.wsdot.wa.gov/eesc/design/hydraulics/Manual/Rev3Publications/Chapter%204.pdf 
2 http://www.fs.fed.us/publications/soil-bio-guide 
3 http://ieca.org 
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• Revetments 
• Riprap 
• Root wad revetments 
• Rosgen’s Stream Classification Method 
• Setbacks 
• Toe protection 
• Tree revetments 
• Vegetated buffers 
• Vegetated gabions 
• Vegetated geogrids 
• Vegetated reinforced soil slope (VRSS) 
• Wing deflectors 

 
Additional information about each of the above practices is available in Chapter 7. The 
Additional Resources section provides a number of sources for obtaining information about the 
effectiveness, limitations, and cost estimates for these practices. 
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Management Measure 2: Instream and Riparian Habitat 
Restoration 
 

Management Measure 2 

1) Evaluate the potential effects of proposed channelization and channel 
modification on instream and riparian habitat. 

2) Plan and design channelization and channel modification to reduce undesirable 
impacts. 

3) Develop an operation and maintenance program for existing modified channels 
that includes identification and implementation of opportunities to restore 
instream and riparian habitat in those channels. 

 
 
Implementation of this management measure is intended to occur concurrently with the 
implementation of the Management Measure for Physical and Chemical Characteristics of 
Channelized or Modified Surface Waters (see previous management measure discussion). This 
management measure pertains to surface waters where channelization and channel modification 
have altered or have the potential to alter instream and riparian habitat, such that historically 
present plants, fish, or wildlife are adversely affected. This management measure is intended to 
apply to any proposed channelization or channel modification project to determine changes in 
instream and riparian habitat and to existing modified channels to evaluate possible 
improvements to instream and riparian habitat. The purpose of this management measure is to 
correct or prevent detrimental changes to instream and riparian habitat from the impacts of 
channelization and channel modification projects. 
 

Management Practices for Management Measure 2 
 
Implementation of this management measure should begin during the planning process for new 
projects. For existing projects, implementation of this management measure can be included as 
part of a regular operation and maintenance program. Ensuring the involvement and participation 
of all partners is a place to start on any restoration project. Determining the extent of the 
restoration activity can help identify potential partners and other interested stakeholders. Each 
stakeholder may bring a certain expertise, historical information and data, and possibly funding 
to a project. Development of a stream corridor restoration plan can help organize the group, set 
goals for implementation of management practices, secure funding or other types of support, and 
facilitate the sharing of ideas and accomplishments within the group and to others in the 
community. The approach is two-pronged and should include:  
 

1. Planning and evaluation, with numerical models for some situations, of the types of NPS 
pollution related to instream and riparian habitat changes and watershed development. 
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2. Operation and maintenance activities that restore habitat through the application of a 
combination of nonstructural and structural practices to address some types of NPS 
problems stemming from instream and riparian habitat changes or watershed 
development. 

Planning and Evaluation 
Several tools can be used to evaluate the instream and riparian health of a stream system. These 
approaches include: 
 

• Biological methods/models 
• Temperature restoration practices 
• Geomorphic assessment techniques 
• Expert judgment and checklists 

 
Biological Methods/Models 
To assess the biological impacts of channelization, it is 
necessary to evaluate both physical and biological 
attributes of the stream system. Assessment studies 
should be performed before and after channel 
modification, with samples being collected upstream 
from, within, and downstream from the modified reach to 
allow characterization of baseline conditions. It also may 
be desirable to identify and sample a reference site within 
the same ecoregion as part of the rapid bioassessment procedures discussed below. 

Use models/methodologies to 
evaluate the effects of proposed 
channelization and channel 
modification projects on instream 
and riparian habitat and to determine 
the effects after such projects are 
implemented. 

 
There are a number of different methods that can be used to assess the biological impacts of 
channelization. Rapid Bioassessment Protocols (RBPs) were developed as inexpensive screening 
tools for determining whether a stream is supporting a designated aquatic life use (Barbour et al., 
1999; Plafkin et al., 1989). One component of these protocols is an instream habitat assessment 
procedure that measures physical characteristics of the stream reach (Barbour and Stribling, 
1991). An assessment of instream habitat quality based on 12 instream habitat parameters is 
performed in comparison to conditions at a “reference” site, which represents the “best 
attainable” instream habitat in nearby streams similar to the one being studied. The RBP habitat 
assessment procedure has been used in a number of locations across the United States. A small 
field crew of one or two persons typically can perform the procedure in approximately 20 
minutes per sampling site. 
 
Rapid Bioassessment Protocols (Barbour et al., 1999; Plafkin et al., 1989) were designed to be 
scientifically valid and cost-effective and to offer rapid return of results and assessments. 
Protocol III (RBP III) focuses on quantitative sampling of benthic macroinvertebrates in 
riffle/run habitats or on other submerged, fixed structures (e.g., boulders, logs, bridge abutments, 
etc.) where such riffles may not be available. The data collected are used to calculate various 
metrics pertaining to benthic community structure, community balance, and functional feeding 
groups. The metrics are assigned scores and compared to biological conditions as described by 
either an ecoregional reference database or reference sites chosen to represent the “best 
attainable” biological community in similarly sized streams. In conjunction with the instream 
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habitat quality assessment, an overall assessment of the biological and instream habitat quality at 
the site is derived. RBP III can be used to determine spatial and temporal differences in the 
modified stream reach. Application of RBP III requires a crew of two persons; field collections 
and lab processing require 4 to 7 hours per station and data analysis about 3 to 5 hours, totaling 7 
to 12 hours per station. The RBP III has been extensively applied across the United States. More 
information about biological assessments is available from EPA’s Biological Assessment Web 
site.4 
 
Karr et al. (1986) describes an Index of Biological Integrity (IBI), which includes 12 metrics in 
three major categories of fish assemblage attributes: species composition, trophic composition, 
and fish abundance and condition. Data are collected at each site and compared to those collected 
at regional reference sites with relatively unimpacted biological conditions. A numerical rating is 
assigned to each metric based on its degree of agreement with expectations of biological 
condition provided by the reference sites. The sum of the metric ratings yields an overall score 
for the site. Application of the IBI requires a crew of two persons; field collections require 2 to 
15 hours per station and data analysis about 1 to 2 hours, totaling 3 to 17 hours per station. The 
IBI, which was originally developed for Midwestern streams, can be readily adapted for use in 
other regions. It has been used in several states across the country to assess a wide range of 
impacts in streams and rivers. 
 
Habitat Evaluation Procedures (HEPs) can be used to document the quality and quantity of 
available habitat, including aquatic habitat, for selected wildlife species. HEPs provide 
information for two general types of instream and riparian habitat comparisons: 
 

• The relative value of different areas at the same point in time 
• The relative value of the same area at future points in time 

 
By combining the two types of comparisons, the impact of proposed or anticipated land and 
water use changes on instream and riparian habitat can be quantified (Ashley and Berger, 1997).  
 
Additional information about the assessment methods discussed above, as well as other methods 
for assessing biological impacts is available in Table 8.2 of Chapter 8.  
 
Temperature Restoration Practices 
Channelization and channel modification activities can greatly impact stream temperature. All 
other factors remaining unchanged, when a channel is narrowed, the water depth increases and 
the surface area exposed to solar radiation and ambient temperature decreases. This can decrease 
water temperature. When a channel is widened, the opposite occurs; shallower depths and 
increased temperatures occur. Temperature may also be increased from increased turbidity 
because the sediment particles absorb heat. It is important to model how temperature will change 
in a stream, as a result of channelization and channel modification activities, to determine what 
other changes and impacts might occur in the stream. 
 

                                                 
4 http://www.epa.gov/owow/monitoring/bioassess.html 
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Stream temperature has been widely studied, and heat transfer is one of the better-understood 
processes in natural watershed systems. Most available approaches use energy balance 
formulations based on the physical processes of heat transfer to describe and predict changes in 
stream temperature. 
 
More information about temperature restoration models and practices is provided in Chapter 8 
(Modeling). 
 
Geomorphic Assessment Techniques 
Fluvial geomorphology is the study of stream form and function. Geomorphic assessment 
focuses on qualitative and quantitative observations of stream form. It provides a “moment-in-
time” characterization of the existing morphology of the stream. In addition, geomorphic 
assessment includes a stability component. Stability assessments place the stream in the context 
of past, present, and anticipated adjustment processes. Geomorphic assessments can be useful in 
predicting changes that could be created by channelization and channel modification activities.  
 
Stream classification is a technique that is used to show the relationship between streams and 
their watersheds. There are several techniques for stream classification, all of which have 
advantages and limitations. Advantages of geomorphic assessment include (adapted from 
FISRWG, 1998):  
 

• Promotes communication. 
• Enables extrapolation of data collected on a few streams to a number of channels over a 

broader geographical area. 
• Helps the restoration practitioner consider the landscape context and determine expected 

ranges of parameters. 
• Enables practitioners to interpret the channel-forming or dominant processes active at the 

site. 
• Uses reference reaches as the desired outcome of restoration. 
• Provides an important cross-check to verify if the selected design values are within a 

reasonable range. 
 
Limitations of geomorphic assessment include (adapted from FISRWG, 1998): 
 

• Determination of bankfull or channel-forming flow depth may be difficult or inaccurate. 
• The dynamic condition or the stream is not indicated in stream classification systems. 
• River response to a perturbation or restoration action is normally not determined by 

classifying it alone. 
• Biological health is not directly determined. 
• Classifying a stream should not be used alone to determine the type, location, and 

purpose of restoration activities. 
 

Schumm (1960) identified straight, meandering, and braided channels and related both channel 
pattern and stability to modes of sediment transport. Schumm recognized that stable straight and 
meandering channels have mostly suspended sediment loads and cohesive bank materials, as 
opposed to unstable braided streams characterized by mostly bedload sediment transport and 
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wide sandy channels with noncohesive bank materials. Meandering mixed-load channels are 
found at an intermediate condition (FISRWG, 1998).  
 
Montgomery and Buffington (1993) proposed a classification system similar to Schumm for 
alluvial, colluvial, and bedrock streams in the Pacific Northwest. This system addresses channel 
response to sediment inputs throughout the drainage network. Six classes of alluvial channels 
were identified—cascade, step-pool, plane-bed, riffle-pool, regime, and braided. The stream 
types are differentiated based on channel response to sediment inputs. For example, steeper 
channels maintain their morphology while transporting sediment. Streams with lower gradients 
make more morphological adjustments with increased sediment loads (FISRWG, 1998). 
 
A conceptual model of channel evolution in response to channelization (CEM-channel evolution 
model) was developed by Simon and Hupp (1986, 1987), Hupp and Simon (1986, 1991), and 
Simon (1989a, 1989b). The model identifies six geomorphic stages of channel response and was 
developed and extensively applied to predict empirical stream channel changes following large-
scale channelization projects in western Tennessee. Data required for model application include 
bed elevation and gradient, channel top-width, and channel length before, during, and after 
modification. Gauging station data can be used to evaluate changes through time of the stage-
discharge relationship and bed-level trends. Riparian vegetation is dated to provide ages of 
various geomorphic surfaces and thereby to deduce the temporal stability of a reach.  
 
A component of Simon and Hupp’s (1986, 1987) channel response model is the identification of 
specific groups of woody plants associated with each of the six geomorphic channel response 
stages. Their findings for western Tennessee streams suggest that the site preference or 
avoidance patterns of selected tree species allow their use as indicators of specific bank 
conditions. This method might require calibration for specific regions of the United States to 
account for differences in riparian zone plant communities, but it would allow simple vegetative 
reconnaissance of an area to be used for a preliminary estimate of stream recovery stage (Simon 
and Hupp, 1987). 
 
Restoring or maintaining streams to a stable form through natural channel design requires 
detailed information about surface water hydrology and the interactions between rainfall and 
overland flow or runoff. The Rosgen classification system, developed by David L. Rosgen, and 
presented in Applied River Morphology, is currently the most comprehensive and widely used 
quantitative assessment method for geomorphology. It represents a compilation of much of the 
early work in applied fluvial geomorphology and relies largely on the identification of bankfull 
field indicators. The bankfull discharge is the flow event that fills a stable alluvial channel up to 
the elevation of the active floodplain (Rosgen, 1996). Dunne and Leopold (1978) first developed 
hydraulic geometry relationships for the bankfull stage, also called regional curves. Most river 
engineers and hydrologists work under the assumption that the bankfull discharge is equivalent 
to the channel forming or dominant discharge in geomorphic classification and in analog and 
empirical design methods. The bankfull discharge is the only discharge that can be easily 
identified in the field using physical indicators; therefore it is one of the most commonly used in 
natural channel design. Additional information about Rosgen is available in Chapter 7. 
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Moment-in-time stream classifications provide insights into the existing form of the stream and 
can help to define design parameters and understand potential modifications in reference to 
existing conditions. Stream classification offers a way to categorize streams based on channel 
morphology. The older classification systems were largely qualitative descriptions of stream 
features and landforms and were difficult to apply universally. In 1994, Rosgen published A 
Classification of Natural Rivers. Because of its relative simplicity and usefulness in stream 
restoration, the Rosgen classification system has become popular among hydrologists, engineers, 
geomorphologists, and biologists working to restore the biological function and stability of 
degraded streams. The classification consists of 41 major stream types for which stream channel 
stability and stream bank erosion potential can be assessed. From the assessment, structures for 
in-stream and stream bank restoration or modification can be selected. When planning stream 
restoration projects, it is important for the planning team to use a multidisciplinary approach that 
includes consideration of hydraulics, hydrology, water quality, geomorphological processes, and 
biological interactions to develop and implement a successful restoration. Chapter 7 provides 
additional detailed information on stream classification practices. 
 
In site selection, geomorphic assessments can determine if a site is unstable and in need of some 
form of restoration activity. During design, geomorphic assessments can be used in combination 
with hydrologic, hydraulic, and/or sediment transport analyses to define design elements such as 
channel slope and hydraulic geometry. 
 
Sediment transport analysis in rivers and streams is used to approximate the amount of sediment 
being moved by flow event scenarios and to determine where it will be deposited. Modeling the 
sediment transport capacity of a channel and its predicted sediment deposition patterns are 
important for assessing existing and proposed channel design projects to estimate potential 
project impacts. Sediment transport analysis is also useful for determining restoration 
opportunities in existing channelization and channel modification projects. Sediment transport 
analysis is often coupled with stable channel analyses methods to refine channel geometries to 
estimate optimal scour and deposition characteristics (Schulte et al., 2000). A good source of 
technical information on sediment transport analysis can be found in River Engineering for 
Highway Encroachments (FHWA, 2001).  
 
Sediment transport analysis has been used in many projects, including: 
 

• Channel design projects (Schulte et al., 2000) 
• Stream restoration design (Copeland et al., 2001; Shields et al., 2003) 
• Flood control projects (USACE, 1994) 
• Highway projects that include stream crossings (FHWA, 2001) 

 
In the design of new channelization projects and analysis of existing projects, channels are 
typically evaluated using channel stability methods and then the analysis is refined using 
sediment transport models. Sediment transport analysis is used to refine geometry so that scour 
and deposition are minimized. It is also used to determine the optimum grade control structure 
elevation and placement and to find the excavation depths in depositional zones to minimize 
operational costs for maintaining the channel geometry (Schulte et al., 2000).  
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The methods and techniques used to accomplish a geomorphic assessment should be project-
specific and conducted by personnel trained in applied fluvial geomorphology. Geomorphic 
assessment of streams has evolved rapidly over the past 10–15 years. Initial methodologies 
tended to be tailored for localized applications and required extensive data collection and 
validation. Rosgen’s methodology provides a more universal approach to stream classification 
that represents trade-offs between data collection needs and ease of application for many 
different stream types. The challenge to this type of modeling and assessment has always been to 
balance the complexity and need for extensive data collection with ease of use and reliability of 
the results. The key is that the geomorphic assessment must provide a fundamental 
understanding of the linkage between river form and process. The assessment should provide 
insight into where the stream has been, is now, and in what direction it is moving. It should also 
place the project reach in the context of broader system wide adjustment processes. Geomorphic 
assessment can be used to select sites for restoration and develop designs. 
 
Expert Judgment and Checklists 
Approaches using expert judgment and checklists developed based on experience acquired in 
previous projects and case studies may be very helpful in integrating environmental goals into 
project development. The USACE used this concept of incorporating environmental goals into 
project design (Shields and Schaefer, 1990) in the development of a computer-based system for 
the environmental design of waterways (ENDOW). The ENDOW system is composed of three 
modules: a streambank protection module, a flood control channel module, and a streamside 
levee module. The three modules require the definition of the pertinent environmental goals to be 
considered in the identification of design features. Depending on the environmental goals 
selected for each module, ENDOW will display a list of comments or cautions about anticipated 
impacts and other precautions to be taken into account in the design. 
 
Another example of using expert judgment is the Proper Functioning Condition (PFC) technique. 
PFC was developed by the Bureau of Land Management (BLM) to rapidly assess whether a 
stream riparian area is functioning properly in terms of hydrology, landform/soils, channel 
characteristics, and vegetation. The assessment is performed by an interdisciplinary team and 
involves completing a checklist evaluating 17 factors concerning hydrology, vegetation, and 
erosional/depositional characteristics. The PFC field technique is not quantitative, but with 
adequate training, results are reproducible to a high degree (FISRWG, 1998). 

Operation and Maintenance Activities 
Implementation practices for instream and riparian habitat restoration in planned or existing 
modified channels are consistent with those management practices for physical and chemical 
characteristics of channelized or modified surface waters. To prevent future impacts to instream 
or riparian habitat or to solve current problems caused by channelization or channel modification 
projects, include one or more of the following practices to mitigate the undesirable changes:  
 

• Bank shaping and planting 
• Branch packing 
• Brush layering 
• Brush mattressing 
• Bulkheads and seawalls 
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• Check dams 
• Coconut fiber roll 
• Dormant post plantings 
• Erosion and Sediment Control (ESC) Plans 
• Establish and protect stream buffers 
• Joint plantings 
• Levees, setback levees, and floodwalls 
• Live cribwalls 
• Live fascines 
• Live staking 
• Marsh creation and restoration 
• Noneroding roadways 
• Return walls 
• Revetments 
• Riparian improvements 
• Riprap 
• Root wad revetments 
• Rosgen’s Stream Classification Method 
• Setbacks 
• Toe protection 
• Tree revetments 
• Vegetated buffers 
• Vegetated gabions 
• Vegetated geogrids 
• Vegetated reinforced soil slope (VRSS) 
• Wing deflectors 

 
Additional information about each of the above practices is available in Chapter 7. The 
Additional Resources section provides a number of sources for obtaining information about the 
effectiveness, limitations, and cost estimates for these practices. 
 
Operation and maintenance programs should weigh the benefits of including practices such as 
those for mitigating any current or future impairments to instream or riparian habitat. Additional 
information about these practices can be found in Chapter 7. Also, Fischenich and Allen (2000) 
provide a comprehensive summary of practices that can be evaluated for use in operation and 
maintenance programs. 
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Chapter 4: Dams 
 

Dams are a common form of hydromodification. The National Research Council estimated that 
there were more than 2.5 million dams in the United States in 1992 (NRC, 1992). These dams 
range in size from berms across small streams that create farm ponds to large concrete structures 
across major rivers for hydropower and flood control. The USACE estimates (of these 2.5 
million dams in the United States) about 79,000 are large enough to be included in the National 
Inventory of Dams (USACE, n.d.b.).1  
 
Dams generally were built to store and provide water for mechanical power generation (e.g., 
waterwheels to mill grain), industrial cooling, hydroelectric power generation, agricultural 
irrigation, municipal water supplies for human consumption, and impoundment-based recreation 
(e.g., boating and sport fishing). Dams are also used for flood control and to maintain channel 
depths for barge transportation.  
 
Dams can be associated with a number of effects, including changes to hydrology, water quality, 
habitat, and river morphology. Lakes and reservoirs integrate many processes that take place in 
their contributing watersheds, including processes that contribute energy (heat), sediment, 
nutrients, and toxic substances. Human activities, such as agricultural and urban land use, 
contribute to contaminant and sediment loads to reservoirs. The presence and operation of dams 
can determine the fate of these pollutants in a reservoir or impoundment and potentially 
downstream as water is released from the dam. For example, the presence of a dam may lead to 
sediment accumulation in a reservoir. However, there are management practices that can mitigate 
this integrative effect of a reservoir. One example is selective withdrawals, which are an 
operational technique that can be used by some dam operators to provide water quality and 
temperatures necessary to sustain downstream fish populations. 
 
When dams are built, depending on size and design, they may alter the river system structure, 
causing it to change from a river (flowing) to lake (static) and back to a river (flowing) system. 
                                                 
1 With the National Dam Inspection Act (P.L. 92-367) of 1972, Congress authorized the U.S. Army Corps of 
Engineers (USACE) to inventory U.S. dams. The Water Resources Development Act of 1986 (P.L 99-662) 
authorized USACE to maintain and periodically publish an updated National Inventory of Dams (NID). 
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Dams with large storage capacities will, by design, retain water longer than those with little 
storage. This can change system flow patterns, which can affect water quality and habitat 
upstream and downstream of the dam. Most effects from dams are observed downstream. Table 
4.1 provides a description of several common types of dams. 
 
Table 4.1 Types of Dams (FEMA, 2003) 

Type of Dam Description 

Ambursen dam A buttress dam in which the upstream part is a relatively thin, flat slab usually 
made of reinforced concrete 

Arch dam A concrete, masonry, or timber dam with the alignment curved upstream so as 
to transmit the major part of the water load to the abutments 

Buttress dam A dam consisting of a watertight part supported at intervals on the downstream 
side by a series of buttresses 

Crib dam A gravity dam built up of boxes, crossed timbers, or gabions, filled with earth or 
rock 

Diversion dam A dam built to divert water from a waterway or stream into a different 
watercourse 

Double curvature 
arch dam 

An arch dam that is curved both vertically and horizontally 

Earth dam An embankment dam in which more than 50% of the total volume is formed of 
compacted earth layers that are generally smaller than 3-inch size 

Embankment dam Any dam constructed of excavated natural materials, such as both earthfill and 
rockfill dams, or of industrial waste materials, such as a tailings dam 

Gravity dam A dam constructed of concrete and/or masonry, which relies on its weight and 
internal strength for stability 

Hollow gravity dam A dam constructed of concrete and/or masonry on the outside but having a 
hollow interior and relying on its weight for stability 

Hydraulic fill dam An earth dam constructed of materials, often dredged, which are conveyed and 
placed by suspension in flowing water 

Industrial waste 
dam 

An embankment dam, usually built in stages, to create storage for the disposal 
of waste products from an industrial process 

Masonry dam Any dam constructed mainly of stone, brick, or concrete blocks pointed with 
mortar 

Mine tailings dam 
(or tailings dam) 

An industrial waste dam in which the waste materials come from mining 
operations or mineral processing 

Multiple arch dam A buttress dam comprised of a series of arches for the upstream face 

Overflow dam A dam designed to be overtopped 

Regulating dam 
(or afterbay dam) 

A dam impounding a reservoir from which water is released to regulate the flow 
downstream 

Rock-fill dam 
An embankment dam in which more than 50% of the total volume is comprised 
of compacted or dumped cobbles, boulders, rock fragments, or quarried rock 
generally larger than 3-inch size 

Roller compacted 
concrete dam 

A concrete gravity dam constructed by the use of a dry mix concrete transported 
by conventional construction equipment and compacted by rolling, usually with 
vibratory rollers 

Rubble dam A stone masonry dam in which the stones are unshaped or uncoursed 

Saddle dam (or 
dike) 

A subsidiary dam of any type constructed across a saddle or low point on the 
perimeter of a reservoir 
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Siting, construction, operation, maintenance, and removal of dams can lead to nonpoint source 
(NPS) effects. For example, siting of dams can result in inundation of wetlands, riparian areas, 
and fastland in areas upstream of the dam. During construction or maintenance, erosion and soil 
loss occurs. Proper siting and design help prevent erosion prone areas from being developed. For 
dams actively controlled by human operators, dam operation and the amount of water released 
can affect downstream areas when flood waters necessary to deliver sediment are restricted, or 
when controlled releases from dams change the timing, quantity, or quality of downstream flow. 
While removal of dams can lead to physical and biological impacts, such as temporary increased 
turbidity from redistribution of sediment previously stored behind the dam or displacement of 
warm-water species that prefer lake-like conditions, dam removal has many biological and 
habitat benefits, such as allowing for easier fish movement and a return of natural stream 
temperatures and dissolved oxygen. Sometimes, however, dams limit passage of undesirable 
invasive species. Therefore, a comprehensive evaluation of the benefits and limitations resulting 
from the presence of a dam should be completed when evaluating operation and maintenance 
procedures, as well as options for removal. A more detailed discussion of water quality, 
biological, habitat, physical, and chemical changes from dam removal is provided in Chapter 2. 
 
One opportunity to evaluate and address the NPS impacts of some larger dams that are used for 
hydropower occurs during the licensing/relicensing process. The Federal Power Act (FPA) 
requires all nonfederal hydropower projects located on navigable waters to be licensed. The FPA 
(16 U.S.C. 791-828c) was originally enacted as the Federal Water Power Act in 1920 and was 
made part of the FPA in 1935. The Federal Energy Regulatory Commission (FERC) is the 
independent regulatory agency within the Department of Energy that has exclusive authority, 
under the FPA, to license such projects. The hydropower dam relicensing process offers an 
opportunity to assess the balance between natural resources and the generation of electricity and 
to address some areas that are determined to be problematic. Stakeholders, including dam owners 
and operators, local governments, environmental groups, and the public, often have different 
interests to be balanced. Through the FPA and the relicensing process, these varied interests can 
be evaluated and a balanced outcome can be derived. In conjunction with FPA licensing 
requirements, states and authorized tribes certify that discharges (including those that originate 
from dams) meet water quality standards under section 401 of the Clean Water Act (CWA). 
 
The FPA also requires relicensing to be conducted in light of recent laws and regulations that are 
in effect at the time of renewal. As regulations related to hydropower dams change, it is possible 
that many dams that were previously licensed and are up for relicensing may no longer be in 
compliance with current regulatory standards. For example, many dams were built prior to the 
CWA, which includes regulatory requirements for protecting and maintaining designated uses 
(such as protecting desired aquatic life or maintaining bacterial water quality that is protective of 
human health for all recreational activities). Other regulatory requirements that may be evaluated 
during relicensing include protections for wetlands, aquatic habitat, and endangered species.2  

                                                 
2 Additional information about FERC and hydropower licensing/relicensing is available at http://www.ferc.gov. 
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Management Measure 3: Erosion and Sediment Control for the 
Construction of New Dams and Maintenance of Existing Dams 
 

Management Measure 3 

1) Reduce erosion and, to the extent practicable, retain sediment onsite during and 
after construction. 

2) Prior to land disturbance, prepare and implement an approved erosion and 
sediment control plan or similar administrative document that contains erosion 
and sediment control provisions. 

 
 
The purpose of this management measure is to prevent sediment from entering surface waters 
during the construction or maintenance of dams. This management measure emphasizes the 
importance of minimizing sediment loss to surface waters during both dam construction and 
maintenance. It is essential that proper erosion and sediment control practices be used to protect 
surface water quality because of the high potential for sediment loss directly to surface waters. 
Sediment and erosion control practices can be borrowed from other applications, such as urban 
development and construction activities.  
 
Two broad performance goals constitute this management measure: minimizing erosion and 
maximizing the retention of sediment onsite. These performance goals allow for site-specific 
flexibility in specifying practices appropriate for local conditions. Regular inspections of a dam 
are valuable opportunities for dam owners to identify erosion problems and implement sediment 
controls to protect the integrity of the dam. Since the number of new dam construction projects is 
relatively small compared to the number of existing dams, operation and maintenance activities 
offer significantly more opportunities to prevent NPS problems associated with erosion and 
sediment control. 
 
Dam owners are encouraged to establish a program of regular safety inspection of the dam’s 
infrastructure and dam maintenance. Safety inspection of a dam is a program of regular visual 
inspection using simple equipment and techniques. These inspections are often an economical 
means of ensuring the long-term safety and survival of a dam structure. By regularly monitoring 
the condition and performance of the dam and its surroundings, adequate warning of potentially 
unsafe conditions will enable timely maintenance. Being able to recognize the signs of potential 
problems and failure, as well as what to do and whom to contact, is vital. Partial or total failure 
of a dam may cause extensive damage to downstream areas, including loss of life, property 
damage, and impacts to wetlands, riparian areas, stream channels, and other ecologically 
important lands, for which the owner may be held liable. There are also potentially expensive 
repair costs and lost income that may result from failures or poorly maintained dam structures.  
 

EPA 841-B-07-002   July 2007 4-4

0041352



Chapter 4: Dams 

EPA 841-B-07-002   July 2007 4-5

The primary areas of dam structural failure are: 
 

• Loss of clay soils used in berms and other earthen structures 
• Seepage and leakage at the base or along pipes 
• Erosion, including wave action, stock damage and spillways 
• Cracking and movement of structural components 
• Defects in associated structures 
• Vegetation, including catchment protection and weed control 

 
Operation and maintenance should be applied to small, as well as large dams. Many owners of 
small dams, like those on farm ponds, should regularly inspect their dams for maintenance needs. 
Local NRCS staff can provide technical assistance to small dam owners for operation and 
maintenance activities.3  
 
Regular operation and maintenance efforts can lead to some dams being in need of repairs and/or 
upgrades. Designs for repairs and upgrades can involve replacing reinforced concrete risers and 
impact basins, replacing rusted out corrugated metal pipe principal spillways, raising the top of 
the dams, widening the auxiliary spillways, and removing sediment from the flood pools. 
Examples of project costs for these types of maintenance activities reported in Ohio have ranged 
from $175,000 on a small dam to $775,000 on the largest dam (Brate, 2004). 
 
At the state and local levels, this measure can be incorporated into existing erosion and sediment 
control (ESC) programs. This measure can also be effectively implemented as part of safety 
inspection requirements. Erosion and sediment control is also intended to be part of a 
comprehensive land use or watershed management program.  
 

Management Practices for Management Measure 3 
 
The management measure can be implemented by applying one or more management practices 
appropriate to the source, location, and climate. The practices described below can be applied 
successfully to implement the management measure for erosion and sediment control for 
construction of new dams and maintenance of existing dams. 

Erosion Control Practices 
Successful control of erosion and sedimentation from construction and maintenance activities 
can involve a system of management practices that targets each stage of the erosion process. The 
most efficient approach involves minimizing the potential sources of sediment from the onset. 
This means limiting the extent and duration of land disturbance to the minimum needed, and 
protecting surfaces once they are exposed. The second stage of the management practice system 
involves controlling the amount of runoff and its ability to carry sediment by diverting incoming 
flows and impeding internally generated flows. The third stage involves retaining sediment that 
is picked up on the project site through the use of sediment-capturing devices. On most sites 

                                                 
3 Contact your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app) to access NRCS in your 
community. 
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successful erosion and sedimentation control requires a combination of structural and vegetative 
practices. All of these stages are better performed using advanced planning and good scheduling.  
 
The timing of land disturbing activities and installation of erosion control measures must be 
coordinated to minimize water quality impacts. For large scale activities, the management 
practice system is typically installed in reverse order, starting with sediment capturing devices, 
followed by key runoff control measures and runoff conveyances, and then land clearing 
activities. Often, construction or maintenance activities that generate significant off-site sediment 
have failed to sequence activities in the proper order.  
 
Erosion controls reduce the amount of sediment lost during dam construction and prevent 
sediment from entering surface waters. Erosion control is based on (1) minimizing the area and 
time of land disturbance and (2) quickly stabilizing disturbed soils to prevent erosion.  
 
The effectiveness of erosion control practices can vary based on land slope, the size of the 
disturbed area, rainfall frequency and intensity, wind conditions, soil type, use of heavy 
machinery, length of time soils are exposed and unprotected, and other factors. In general, a 
system of erosion and sediment control practices can more effectively reduce offsite sediment 
transport than a single practice. Numerous nonstructural measures such as protecting natural or 
newly planted vegetation, minimizing the disturbance of vegetation on steep slopes and other 
highly erodible areas, maximizing the distance eroded material must travel before reaching the 
drainage system, and locating roads away from sensitive areas may be used to reduce erosion. 
 
The following practices have proven to be useful in controlling erosion and can be incorporated 
into ESC plans and used during dam construction as appropriate. These practices can be used 
during and after construction and throughout ongoing maintenance activities. 
 

• Bank shaping and planting 
• Branch packing 
• Brush layering 
• Brush mattressing 
• Bulkheads and seawalls 
• Check dams 
• Coconut fiber roll 
• Construct runoff intercepts 
• Construction management 
• Dormant post plantings 
• Erosion and sediment control (ESC) plans 
• Erosion control blankets 
• Joint planting 
• Live cribwalls 
• Live fascines 
• Live staking 
• Locate potential land disturbing activities away from critical areas 
• Mulching 
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• Noneroding roadways 
• Phase construction 
• Preserve onsite vegetation 
• Retaining walls 
• Revegetate 
• Revetment 
• Riparian improvements 
• Riprap 
• Rootwad revetments 
• Scheduling projects 
• Sediment fences 
• Seeding 
• Site fingerprinting 
• Sodding 
• Soil protection 
• Surface roughening 
• Training—erosion and sediment control 
• Tree armoring, fencing, and retaining walls or tree walls 
• Tree revetments 
• Vegetated buffers 
• Vegetated filter strips 
• Vegetated gabions 
• Vegetated geogrids 
• Vegetated reinforced soil slope (VRSS) 
• Wildflower cover 
• Wind erosions controls 

 
A more detailed discussion of each of the above practices is provided in Chapter 7. 

Runoff Control 
To prevent the entry of sediment used during construction into surface waters, these 
precautionary steps should be followed:  
 

• Identify areas with steep slopes, unstable soils, inadequate vegetation density, insufficient 
drainage, or other conditions that give rise to a high erosion potential. 

• Identify measures to reduce runoff from such areas if disturbance of these areas cannot be 
avoided (Hynson et al., 1985). 

 
Runoff diversions are structures that channel upslope runoff away from erosion source areas, 
divert sediment-laden runoff to appropriate traps or stable outlets, or capture runoff before it 
leaves the site, diverting it to locations where it can be used or released without erosion or flood 
damage. Diversions can be either temporary or permanent in nature. 
 
Runoff control measures, mechanical sediment control measures, grassed filter strips, mulching, 
and/or sediment basins could be used to control runoff from the construction site. Scheduling 
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construction during drier seasons, exposing areas for only the time needed for completion of 
specific activities, and avoiding stream fording also help to reduce the amount of runoff created 
during construction. 
The largest surface water pollution problem during construction is suspended sediment resulting 
from aggregate processing, excavation, and concrete work. Preventing the entry of these 
materials above and/or below a dam is always the preferable alternative because runoff due to 
these types of construction activities can add more sediment to a reservoir, harm aquatic life 
above and below the dam, or affect habitat in streams below a dam. Filtration and gravitational 
settling during detention are the main processes used to remove sediment from construction site 
runoff. Methods used to control runoff and associated sedimentation from construction sites 
include: 
 

• Check dams 
• Constructing runoff intercepts 
• Locate potential land disturbing activities away from critical areas 
• Preserve onsite vegetation 
• Retaining walls 
• Sediment basins/rock dams 
• Sediment fences 
• Sediment traps 
• Vegetated buffers 
• Vegetated filter strips 

 
A more detailed discussion of each of the above practices is provided in Chapter 7. 

Erosion and Sediment Control (ESC) Plans 
ESC plans can be used to control erosion and sediment and incorporate such control in planning. 
Some states call for specific requirements to be included in state ESC plans. Table 4.2 provides 
examples of several state ESC plan requirements. Additional detail about ESC plans, including 
general objectives, and management techniques for ensure proper administration of plans, is 
available in Chapter 7.  
 
Table 4.2 Examples of Erosion and Sediment Control Plan Requirements for Select States  

Location General Requirements for ESC Plan 
Delaware ESC plans required for sites over 5,000 ft2. Temporary or permanent stabilization 

must occur within 14 days of disturbance. 
Florida ESC plans required on all sites that need a runoff management permit. 
Georgia ESC plan required for all land-disturbing activities. 
Indiana ESC plan required for sites over 5 acres. 
Maine ESC plans required for sites adjacent to a wetland or waterbody. Stabilization must 

occur at completion or if no construction activity is to occur for 7 days. If temporary 
stabilization is used, permanent stabilization must be implemented within 30 days. 

Maryland ESC plans required for sites over 5,000 ft2 or 100 yd3. 
Michigan ESC plans required for sites over 1 acre or within 500 ft of a waterbody. Permanent 

stabilization must occur within 15 days of final grading. Temporary stabilization is 
required within 30 days if construction ceases. 
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Location General Requirements for ESC Plan 
Minnesota ESC plans required for land development over 1 acre. 
New Jersey ESC plans required for sites over 5,000 ft2. 
North Carolina ESC plans required for sites over 1 acre. Controls must retain sediment on-site. 

Stabilization must occur within 30 days of completion of any phase of development. 
Ohio ESC plans required for sites over 5 acres. Permanent stabilization must occur within 

7 days of final grading or when there is no construction activity for 45 days. 
Oklahoma ESC plans required for sites over 5 acres. 
Pennsylvania ESC plans required for all sites, but the state reviews only plans for sites over 25 

acres. Permanent stabilization must occur as soon as possible after final grading. 
Temporary stabilization is required within 70 days if construction ceases for more 
than 30 days. Permanent stabilization is required if the site will be inactive for more 
than 1 year. 

South Carolina ESC plans required for all sites unless specifically exempted. Perimeter controls must 
be installed. Temporary or permanent stabilization is required for topsoil stockpiles 
and all other areas within 7 days of disturbance. 

Virginia For areas within the jurisdiction of the Chesapeake Bay Preservation Act, no more 
land is to be disturbed than necessary for the project. Indigenous vegetation must be 
preserved to the greatest extent possible. 

Washington ESC provisions are incorporated into the state runoff management plan. 
Wisconsin ESC plans required for all sites over 4,000 ft3. Temporary or permanent stabilization 

is required within 7 days. 
(Adapted from Environmental Law Institute, 1998; USEPA, 1993) 
 
 
 
 

0041357



Chapter 4: Dams 

Management Measure 4: Chemical and Pollutant Control at Dams 
 

Management Measure 4 
 

1) Limit application, generation, and migration of toxic substances.  
2) Ensure the proper storage and disposal of toxic materials. 
3) Apply nutrients at rates necessary to establish and maintain vegetation without 

causing significant nutrient runoff to surface waters. 
 
 
This management measure is intended to be applied to the construction of new dams, as well as 
to construction activities associated with the maintenance of dams. This management measure 
addresses fuel and chemical spills associated with dam construction and operation and 
maintenance activities, as well as concrete washout and related construction activities. The 
purpose of this management measure is to prevent downstream contamination from pollutants 
associated with dam construction and maintenance activities. 
 
Although suspended sediment is the major pollutant generated at a construction site, other 
pollutants that may be present around dams (especially during construction and operation and 
maintenance activities) include: 
 

• Petroleum products⎯fuels and lubricants, specifically gasoline, diesel oil, kerosene, 
lubricating oils, grease, and asphalt 

• Pesticides⎯insecticides, herbicides, fungicides, and rodenticides 
• Fertilizers 
• Construction chemicals⎯acids, soil additives, and concrete-curing compounds  
• Wastewater⎯aggregate wash water, herbicide wash water, concrete-curing water, 

core-drilling wastewater, or clean-up water from concrete mixers 
• Solid wastes⎯paper, wood, metal, rubber, plastic, and roofing materials 
• Garbage 
• Sanitary wastes 
• Cement 
• Lime 

 
This management measure is important because most erosion and sediment control practices are 
ineffective at retaining soluble NPS pollutants on a construction site. Many of the NPS 
pollutants, other than suspended sediment, generated at a construction site are carried offsite in 
solution or attached to clay particles in runoff. Some metals (e.g., manganese, iron, and nickel) 
attach to larger sediment particles and usually can be retained onsite. Other metals (e.g., copper, 
cobalt, and chromium) attach to fine clay particles and have greater potential to be carried 
offsite. Insoluble pollutants (e.g., oils, petrochemicals, and asphalt) form a surface film on runoff 
water and can be easily washed away (USEPA, 1973; USEPA, 2002b; USEPA, 2005d). 
Factors that influence the pollution potential of construction chemicals include: 
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• The nature of the construction and maintenance activity 
• The physical characteristics of the construction site 
• The characteristics of the receiving water 

 
Dam construction sites are particularly sensitive areas and have the potential to severely impact 
surface waters with runoff containing construction chemical pollutants. Because dams are 
located on rivers or streams, pollutants generated at these construction sites have a much shorter 
distance to travel before entering surface waters. Therefore, chemicals and other NPS pollutants 
generated at a dam construction site should be controlled. 
 

Management Practices for Management Measure 4 
 
The management measure generally will be implemented by applying one or more management 
practices appropriate to the source, location, and climate. The practices described below can be 
applied successfully to implement the control of chemicals and pollutants at dams. This includes 
dam construction as well as routine maintenance. Practices for controlling chemicals and 
pollutants include the following: 
 

• Equipment runoff control 
• Fuel and maintenance staging areas 
• Locate potential land disturbing activities away from critical areas 
• Pesticide and fertilizer management 
• Pollutant runoff control 
• Spill prevention and control program 

 
A more detailed discussion of each of the above practices is provided in Chapter 7. 
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Management Measure 5: Protection of Surface Water Quality and 
Instream and Riparian Habitat 
 

Management Measure 5 

Develop and implement a program to manage the operation of dams that includes an 
assessment of: 
 

1) Surface water quality and instream and riparian habitat and potential for 
improvement. 

2) Significant nonpoint source pollution problems that result from excessive surface 
water withdrawals. 

 
 
This management measure is intended to be applied to dam operation, maintenance, and removal 
activities that result in the loss of desirable surface water quality, and of desirable instream and 
riparian habitat. 
 
The purpose of the management measure is to protect the quality of surface waters and aquatic 
habitat (including riparian habitat) in the portion of rivers and streams that are impacted by dams. 
Operation, maintenance, and dam removal activities can be assessed to determine opportunities 
for potential improvements in water quality and aquatic habitat. These activities, as well as 
actions within the watershed, that contribute NPS pollutants to an impoundment should be 
collectively and periodically evaluated to help identify opportunities for cost-effective change. 
 
The recommended overall programmatic approach is to evaluate a set of practices that can be 
applied individually or in combination to protect and improve surface water quality and aquatic 
habitat in reservoirs, as well as in areas downstream of dams. Then, a program can be 
implemented using the most cost-effective operation, maintenance, and removal activities to 
protect and improve surface water quality and aquatic and riparian habitat.  
 
The individual application of any particular technique, such as aeration, change in operational 
procedure, restoration of an aquatic or riparian habitat, or implementation of a watershed 
protection best management practice (BMP), will, by itself, probably not improve water quality 
to an acceptable level within the reservoir impoundment or in tailwaters flowing through 
downstream areas. The individual practices discussed in this portion of the guidance may have to 
be implemented in some combination in order to improve water quality in the impoundment or in 
tailwaters to acceptable levels. 
 
Selection of the management measure for the protection of surface water and instream and 
riparian habitat was based on: 
 

• The availability and demonstrated effectiveness of practices to improve water quality in 
impoundments and in tailwaters of dams. 
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• The level of improvement in water quality of impoundments and tailwaters that can be 
measured from implementation of engineering practices, operational procedures, 
watershed protection approaches, or aquatic or riparian habitat improvements. 

 
Successful implementation of the management measure should generally involve the following 
categories of practices undertaken individually or in combination to improve water quality and 
aquatic and riparian habitat in reservoir impoundments and in tailwaters: 
 

• Artificial destratification and hypolimnetic aeration of reservoirs with deep withdrawal 
points that do not have multilevel outlets to improve dissolved oxygen (DO) levels in the 
impoundment and to decrease levels of other types of NPS pollutants, such as 
manganese, iron, hydrogen sulfide, methane, ammonia, and phosphorus in reservoir 
releases. 

 
• Aeration of reservoir releases, through turbine venting, injection of air into turbine 

releases, installation of reregulation weirs, use of selective withdrawal structures, or 
modification of other turbine start-up or pulsing procedures. 

 
• Providing both minimum flows to enhance the establishment of desirable instream habitat 

and scouring flows as necessary to maintain instream habitat. 
 

• Establishing adequate fish passage or alternative spawning ground and instream habitat 
for fish species. 

 
• Improving watershed protection by installing and maintaining BMPs in the drainage area 

above the dam to remove phosphorus, suspended sediment, and organic matter and 
otherwise improve the quality of surface waters flowing into the impoundment. 

 
• Removing dams, which are unsafe, unwanted, or obsolete, after careful consideration of 

alternatives. 
 
Since the presence and operation of a dam have the potential to cause impacts, periodic 
assessments of reservoir water quality, watershed activities, and operational practices may 
provide valuable information for evaluating management strategies. The types and severity of the 
impacts can serve as an indicator of the frequency and magnitude of the assessments. There are a 
variety of assessment tools that are available to assist decision-makers in the evaluation of 
impacts associated with dams. Watershed-related impacts and management activities can be 
evaluated with a variety of models. EPA supports several models that may be useful for 
watershed assessments, such as BASINS.4  
 

                                                 
4 More information about EPA-supported watershed assessment tools can be found at 
http://www.epa.gov/waterscience/wqm. 
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Management practices to protect 
surface water quality and instream and 
riparian habitat are discussed in the 
following subsections:  

• Improving Water Quality 
o Watershed Protection 
o Aeration of Reservoir Water 
o Aeration of Reservoir 

Releases 
• Improving Aquatic Habitat 
• Maintaining Fish Passage 
• Dam Removal 

Reservoir water quality can also be assessed with various models. Table 8-1 in this document 
provides a list of models that may be used to assess reservoir water quality. Also presented in 
Table 8-1 are models that could be used to evaluate downstream impacts of dams.5  
 

Management Practices for Management Measure 5 
 
The management measure generally can be implemented by applying one or more management 
practices appropriate to the source, location, and climate. Management practices that can be used 
to achieve the management measure include practices to improve water quality, restore or 
maintain aquatic and riparian habitat, and maintain fish passage, as well as possible removal of 
dams. The subsection on dam removal includes planning and evaluation considerations, 
descriptions of the removal process, permitting requests, sediment removal techniques, 
descriptions of changes associated with dam removal, and a discussion of potential biological 
impacts. 

Practices for Improving Water Quality 
Management practices for improving water quality associated with the operation and 
maintenance of dams can be categorized as: 
 

• Watershed Protection Practices—activities to reduce NPS pollution that take place within 
the watershed surrounding a dam. Reduced NPS pollutant inputs, such as sediment or 
nutrients, can have a significant, positive effect on water quality within a reservoir and 
often in reservoir releases, as well. 

 
• Practices for Aeration of Reservoir Water—aeration activities within the reservoir. The 

primary goal for aerating a large portion of reservoir water is to increase oxygen levels 
throughout the reservoir. Other water quality factors may also improve, including levels 
of dissolved metals and nutrients, destratification of the water column, and improved 
oxygen levels in releases. 

 
• Practices for Aeration of Reservoir Releases —

a variety of aeration techniques for improving 
water quality, specifically dissolved oxygen 
levels, are presented. 

 
Improving water quality in impoundments and 
tailwaters often requires consideration of the 
interaction of several different factors. For example, 
achievement of desired DO levels at specific projects 
may require evaluation of several different 
technologies and management activities. The U.S. 
Army Corps of Engineers created a computer-modeling 
program, AERATE, that performs calculations to 
                                                 
5 The USACE Environmental Laboratory develops and supports several models, such as QUAL2E, Bathtub, and 
CE-QUAL-RI that can be found at http://el.erdc.usace.army.mil/products.cfm?Topic=none. 
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evaluate several direct (e.g., active aeration technologies) and indirect (e.g., activities such as 
watershed management to reduce nitrogen and phosphorous runoff, which result in improved 
DO) reservoir aeration techniques. The program considers the following aeration techniques: 
improving water quality in the reservoir, modifying the withdrawal outlet location (and thereby 
changing which water is withdrawn and released from the reservoir), treating the release water to 
eliminate the poor quality as the flow passes through the outlet structure, and treating the release 
water in the tail water area (Wilhelms and Yates, 1995). 
 
Watershed Protection Practices Additional information about 

watershed protection, specifically 
developing and implementing 
watershed plans, is available from 
EPA’s draft Handbook for Developing 
Watershed Plans to Restore and 
Protect Our Waters. The handbook is 
available at http://www.epa.gov/nps. 

Many NPS pollution problems in reservoirs and dam 
tailwaters frequently result from sources in the 
contributing watershed (e.g., sediment, nutrients, metals, 
and toxics). Management of pollution sources from a 
watershed has been found to be a cost-effective solution 
for improving reservoir and dam tailwater water quality 
(TVA, 1988). Watershed protection practices can be 
effective in producing long-term water quality benefits 
and lack the high operation and maintenance costs associated with structural controls. 
 
Watershed protection is a technique that provides long-term water quality benefits, and many 
states and local communities have adopted this practice. Numerous state and local governments 
have already legislated and implemented detailed watershed planning programs that are 
consistent with this management measure. For example, Oregon, New Jersey, Delaware, and 
Florida have passed legislation that requires county and municipal governments to adopt 
comprehensive plans, including requirements to direct future development away from sensitive 
areas. Many municipalities and regions have adopted land use and growth controls, including the 
towns of Amherst and Norwood and the Cape Cod region of Massachusetts; Narragansett, Rhode 
Island; King County, Washington; and many others. 
 
Watershed protection management practices fall under the following four categories: 
 

• Encourage drainage protection—includes descriptions and applications of zoning 
techniques that can be used to limit development density or redirect density to less 
environmentally sensitive areas. 

• Establish and protect stream buffers—describes important steps for protecting or 
establishing riparian buffer zones to enhance water quality and pollutant removal. 

• Identify and address NPS contributions—involves identifying potential upstream sources 
of nonpoint source pollution, as well as providing solutions to minimize those impacts. 

• Identify and preserve critical areas—entails identifying properties that if preserved or 
enhanced could maintain or improve water quality and reduce the impacts of urban 
runoff, as well as, preserving environmentally significant areas (includes land acquisition, 
easements, and development restrictions of various types). 

 
Refer to Chapter 7 for additional information about each of the above practices. 
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Reservoir Aeration Practices 
Systems that have been developed and tested for reservoir aeration rely on atmospheric air, 
compressed air, or liquid oxygen to increase DO concentrations in reservoir waters. Mixing of 
reservoir water to destratify warmer, oxygen rich, epilimnion and cooler, oxygen poor, 
hypolimnion waters can be used. However, this practice has not been used at large hydropower 
reservoirs because of the associated cost in deep, large volume reservoirs. Refer to Chapter 7 for 
additional information about reservoir aeration practices. 
 
Practices to Improve Oxygen Levels in Tailwaters 
Aeration of water as it passes through the dam or through the portion of the waterway 
immediately downstream from the dam is another approach to improving DO in water releases 
from dams. The systems in this category rely on agitation and turbulence to mix the reservoir 
releases with atmospheric air. One approach involves the increased use of spillways, which 
release surface water to prevent it from overtopping the dam. An alternative approach is to install 
barriers called weirs in the downstream areas. Weirs are designed to allow water to overtop 
them, which can increase DO through surface agitation and increased surface area contact. Some 
of these downstream systems create supersaturation of dissolved gases and may require 
additional modifications to prevent supersaturation, which may be harmful to aquatic organisms.  
 
The quality of reservoir releases can be improved through adjustments in the operational 
procedures at dams. These include scheduling of releases or of the duration of shutoff periods, 
instituting procedures for the maintenance of minimum flows, making seasonal adjustments in 
the pool levels or in the timing and variation of the rate of drawdown, selecting the turbine unit 
that most increases DO (often increasing the DO levels by 1 mg/L), and operating more units 
simultaneously (often increasing DO levels by about 2 mg/L). The magnitude and duration of 
reservoir releases also should be evaluated to determine impacts to the salinity regime in coastal 
waters, which could be substantially altered from historical patterns. 
 
Two factors should be considered when evaluating the suitability of hydraulic structures such as 
spillways and weirs for their application in raising the DO concentration in waterways: 
 

• Most of the measurements of DO increases associated with hydraulic structures have 
been collected at low-head facilities. The effectiveness of these devices may be limited as 
the level of discharge increases (Wilhelms, 1988). 

 
• The hydraulic functioning of these types of structures should be carefully considered 

since undesirable flow conditions may occur in some instances (Wilhelms, 1988). 
 
Practices that improve oxygen levels in tailwaters include: 
 

• Gated conduits 
• Labyrinth weirs 
• Modifying operational procedures 
• Reregulation weirs 
• Selective withdrawal 
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• Spillway modifications 
• Turbine operation 
• Turbine venting 
• Water conveyances 

 
Additional information about each of these practices is available in Chapter 7. 

Practices to Restore or Maintain Aquatic and Riparian Habitat  
Several options are available for the restoration or maintenance of aquatic and riparian habitat in 
the area of a reservoir impoundment or in portions of the waterway downstream from a dam. 
One set of practices is designed to augment existing flows that result from normal operation of 
the dam. These include operation of the facility to produce flushing flows, minimum flows, or 
turbine pulsing. Another approach to producing minimum flows is to install small turbines that 
operate continuously. Installation of reregulation weirs in the waterway downstream from the 
dam can also achieve minimum flows. Finally, riparian improvements are discussed for their 
importance and effectiveness in restoring or maintaining aquatic and riparian habitat in portions 
of the waterway affected by the location and operation of a dam. 
 
A 2004 report from the National Academies’ National Research Council (NRC, 2004) illustrates 
the importance of maintaining instream flows and critical wildlife habitat in streams where dams 
are present and notes that areas along Nebraska’s Platte River are properly designated as “critical 
habitats” for the river’s endangered whooping crane and threatened piping plover. A series of 
dams and reservoirs have been constructed in the river basin for flood control and to provide 
water for farm irrigation, power generation, recreation, and municipal use. The alterations to the 
river and surrounding land caused by this extensive water-control system, however, resulted in 
habitat changes that were at odds with the protection of the listed species.  
 
Conflicts over the protection of federally listed species and water management in the Platte River 
Basin have existed for more than 25 years. In recent years, the Fish and Wildlife Service of the 
U.S. Department of the Interior issued a series of biological opinions indicating that new water 
depletions would have to be balanced by mitigation measures, and a lawsuit forced the 
designation of “critical habitat” for the piping plover. These and other controversies prompted 
the Department of the Interior and the Governance Committee of the Platte River Endangered 
Species Partnership to request that the National Research Council examine whether the current 
designations of “critical habitat” for the whooping crane and piping plover are supported by 
existing science. The National Research Council was also asked to assess whether current habitat 
conditions are affecting the survival of listed species or limiting their chances of recovery, and to 
examine the scientific basis for the department’s instream-flow recommendations, habitat-
suitability guidelines, and other decisions. The report concludes that in most instances habitat 
conditions are indeed affecting the likelihood of species survival and recovery. 
 
Additional information about the following practices to restore or maintain aquatic and riparian 
habitat are available in Chapter 7: 
 

• Constructed spawning beds 
• Flow augmentation 
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• Riparian improvements 
• Spillway modifications 

Practices to Maintain Fish Passage 
Migrating fish populations may be unable to travel up or downstream because of the presence of 
a dam or suffer losses when passing through the turbines of hydroelectric dams at facilities that 
have not been equipped with special design features to accommodate fish passage. The effect of 
dams and hydraulic structures on migrating fish has been studied since the early 1950s in an 
effort to develop systems or identify operating conditions that would minimize mortality rates. 
Selecting a device or management strategy for optimal fish passage in a stream or river with a 
dam requires careful analysis of a variety of factors, such as species, type and operational 
strategy of the dam, and the physical characteristics of the river system.  
 
Larinier (2000) reports that devices such as fish ladders and bypass channels can help fish travel 
past dams, but may result in increased mortality due to the hardship and stress involved with 
passing through these structures. In addition, the fish passage structures have to be placed in a 
suitable entrance location, have a flow that is attractive to the species of concern, be continually 
maintained, and possess the hydraulic conditions necessary for the target species (Larinier, 
2000). With all of these requirements, the success of a fish ladder or similar device is often 
uncertain. Passage through the hydraulic turbines of a hydropower dam can cause increased 
stress as a result of changes in velocity or pressure and the possibility of electric shocks from the 
turbines and can lead to increased mortality (Larinier, 2000). 
 
The safe passage of fish either upstream or downstream through a dam requires a balance 
between operation of the facility for its intended uses and implementation of practices that will 
ensure safe passage of fish. The United States Congress’ Office of Technology Assessment 
(OTA) report on fish passage technologies at hydropower facilities provides an excellent 
overview of fish passage technologies and discusses some of the economic considerations 
associated with the safe passage of fish (OTA, 1995). 
 
The U.S. Fish and Wildlife Service and its partners have created a database that makes 
information about barriers to fish passage in the United States available to policy makers and the 
public. The database, known as the Fish Passage Decision Support System (FPDSS),6 is part of 
the U.S. Fish and Wildlife Service’s National Fish Passage Program.7  
 
Available fish-protection systems for hydropower facilities fall into one of four categories based 
on their mode of action (Stone and Webster, 1986): behavioral barriers, physical barriers, 
collection systems, and diversion systems. These are discussed in separate sections below, along 
with additional practices that have been successfully used to maintain fish passage: spill and 
water budgets, fish ladders, fish lifts, advanced hydroelectric turbines, transference of fish runs, 
and constructed spawning beds. 
 

                                                 
6 https://ecos.fws.gov/fpdss/index.do 
7 http://www.fws.gov/fisheries/fwma/fishpassage 
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Upstream fish passage systems have been constructed at approximately 10 percent of the FERC 
licensed hydropower plants. Upstream fish passage systems such as fish ladders and lifts are 
considered adequately developed for anadromous species such as salmon, American shad (Alosa 
sapidissima), alewives (Alosa pseudoharengus), and blueback herring (Alosa aestivalis). Fish 
passage systems for riverine fish have not been specifically designed, although some of these 
species will use fish passage systems designed for anadromous species (OTA, 1995). 
 
Practices include: 
 

• Advanced hydroelectric turbines 
• Behavioral barriers 
• Collection systems 
• Fish ladders 
• Fish lifts 
• Physical barriers 
• Spill and water budgets 
• Transference of fish runs 

 
Additional information about the above practices is available in Chapter 7. 
 
Removal of Dams 
The removal of dams has become an accepted 
practice for dam owners to deal with unsafe, 
unwanted, or obsolete dams. Dam removal may be 
necessary as dams deteriorate, sediments 
accumulate behind dams in reservoirs, human 
needs shift, and economics dictate (NRC, 1992). 
Dams serve a variety of important social and 
environmental purposes (e.g., water supply, flood 
control, power generation, wildlife habitat, and 
recreation). As a result, dam removal is often infrequent. 
 
Migratory fish passage throughout United States rivers and streams is obstructed by over 2 
million dams and many other barriers such as blocked, collapsed, and perched culverts. The 
National Oceanic and Atmospheric Administration (NOAA) is expanding its community-based 
approach to restoring fish habitat through the recently developed Open Rivers Initiative (ORI).8 
Administered by NOAA Fisheries Service Office of Habitat Conservation, ORI is designed to 
help communities correct fish passage problems by focusing financial and technical resources on 
the removal of obsolete dams and other blockages. ORI strives to restore vital habitat for 
migrating fish like salmon, striped bass, sturgeon, and shad, as well as improve community 
safety and stimulate economic revitalization of riverfront communities. Through its more broadly 
focused Community-based Restoration Program (CRP), NOAA Fisheries Service has opened 
over 700 miles of stream habitat with financial and technical assistance provided to fish passage 

                                                 
8 http://www.nmfs.noaa.gov/habitat/restoration/ORI 

Dam Removal Resource 
 
American Rivers is a nonprofit 
organization focusing on the health of U.S. 
river systems, fish, and wildlife. American 
Rivers’ website hosts a variety of 
information related to hydromodification, 
including past and recent estimates of dam 
removals in the United States. 
http://www.americanrivers.org 
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projects. Examples of successfully completed CRP projects that fit the Open Rivers Initiative 
model include:  
 

• Culvert removal in the John Smith Creek (Mendocino County, CA) 
• Mt. Scott Creek dam removal (Happy Valley, OR) 
• Wyomissing Creek dam removal (Reading, PA) 
• Town Brook dam removal and fish ladder (Plymouth, MA) 
• Sennebec dam removal (Union, ME) 

 
There are many things to consider when removing a dam, one of which is the function(s) of the 
dam and the status of that function (active vs. inactive). As discussed above, dams are used for 
various purposes, including water supply, hydroelectric power, recreation, and flood control 
benefits. When proposals are made to remove a dam with one or more of these active functions, 
the way in which these functions and benefits will be replaced or mitigated must be addressed 
(FOR, 1999). An example of this process can be seen with the Jackson Street Dam, located on 
Bear Creek in Medford, Oregon. The dam diverted water from the creek into the irrigation canals 
of Rogue River Valley Irrigation District (RRVID). Since the dam created a partial barrier to 
migratory fish, a loss of stream habitat, and an algae-filled impoundment near the city park, a 
consensus was reached that removing the dam was the most cost-efficient means of eliminating 
the problem. However, since the dam was currently providing irrigation diversion, another cost-
efficient diversion had to be devised for RRVID. The decision was made to replace the old dam 
with a less damaging diversion structure. The new structure is approximately one-fourth the 
height of the Jackson Street Dam (about 3 feet) and is located 1,200 feet upstream. The new 
structure is also removed at the end of the irrigation season, which coincides with the time of the 
year when most upstream migration occurs. When the new structure is in place during the 
irrigation season, it allows fish to migrate (by well-designed fish ladders and screens), and it was 
designed so that little water will back up behind it. It is also equipped with fish screens to keep 
fish out of the irrigation canal (FOE et al., 1999).  
 
It is also important to consider the cost of 
removing a dam, and who will pay for the 
removal. Removal costs can vary from tens 
of thousands of dollars to hundreds of 
millions of dollars, depending on the size 
and location of the dam. Who pays for dam 
removal can be a complex issue. Removal 
in the past has often been financed by the 
dam owner; local, state, and federal 
government; and in some cases agreements 
where multiple stakeholders cover the costs (American Rivers, n.d.a.). A guide to selected 
funding sources (Paying for Dam Removal: A Guide to Selected Funding Sources)9 is available 
from American Rivers. 
 

                                                 
9 http://www.americanrivers.org/site/DocServer/pdr-color.pdf?docID=727 

Dam owners are responsible to keep the dam safe. 
When a dam begins to fail or breach, a decision 
must be made as to whether to keep or repair the 
structure. When a dam generates no revenue, the 
long-term costs of liability insurance, dam and 
impoundment maintenance, and operation weigh 
heavily on the side of dam removal. On average, 
dam removal costs 3–5 times less than repair. 
 
Source: Delaware Riverkeeper, n.d.  
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In the case of the Jackson Street Dam, the most cost-effective alternative to solving the problems 
associated with the dam was to remove it. However, since it was currently functioning, an 
alternative means to provide that function was needed. In some instances, it is not more 
beneficial to remove the dam if it is functioning. For example, USACE expressed concern over 
the costs of air pollution created by fuel-burning power plants needed to replace the lost power 
from dams in the debate over the removal of the Snake River dams (Lee, 1999). There was much 
controversy over whether it was more cost-efficient to remove the dams, especially due to the 
functions the dams provided. USACE found that replacing the dams would be costly, both 
monetarily and ecologically. The estimated costs to replace the lower Snake hydropower were 
between $180 million to $380 million a year for 100 years (Lee, 1999). In addition, the cost of 
the resulting increase in pollution due to natural gas or coal replacement plants was very high, 
yet an actual amount was not determined. 
 
Evaluations made by the USACE found that the costs associated with removing the Snake River 
dams greatly exceeded the costs of maintaining, improving, and keeping them (Associated Press, 
2002). Therefore, the dams along the Snake River remain and have been repaired. USACE plans 
to pursue technical and operational changes at the Snake River dams to improve fish survival, in 
addition to barging or trucking juvenile salmon around the dams (Associated Press and the 
Herald Staff, 2002).  
 
The entire decision-making process is a delicate balance that involves many stakeholders. One 
important step in this process is to decide if the ecological benefits of removing the dam 
outweigh the benefits of maintaining the dam. 

Repercussions of Unsafe Dams 
(American Rivers, 1999) 

 
Unsafe dams may result in: 

1. Loss of life from surging flows if a 
dam fails 

2. Destruction of property 
3. Harm to the downstream river 

environment (e.g., erosion) 
4. Release of toxic sediments (e.g., 

dioxins, PCBs) 
5. Risk to users of the river (i.e., 

users may not be able to avoid life 
threatening hazards if in close 
approximation to a failing dam) 

6. Jeopardizing delivery of critical 
services to communities (e.g., 
power generation, flood control) 

 
When deciding whether to remove a dam, interested 
parties should collect as much information as 
possible about the potential removal project. 
American Rivers has published a fact sheet (Data 
Collection: Researching Dams and Rivers Prior to 
Removal),10 which contains a variety of sources to 
help begin researching the particular dam that might 
be removed and the river on which it is located 
(American Rivers, n.d.b.).  
 
American Rivers and Trout Unlimited have 
published a guide to help decide whether to remove a 
dam or not, Exploring Dam Removal: A Decision-
Making Guide (American Rivers 
and Trout Unlimited, 2002).11 
 
The decision-making process related to dam removal is often complex with inputs from 
stakeholders with opposing desired outcomes. Additional resources related to dam removal are 
available in the Resources chapter. 
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10 http://www.americanrivers.org/site/DocServer/Reseaching_a_Dam_Data_Collection.pdf?docID=981 
11 http://www.americanrivers.org/site/DocServer/Exploring_Dam_Removal-A_Decision-
Making_Guide.pdf?docID=3641 
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Chapter 5: Streambank and Shoreline Erosion 
 

  
Figure 5.1 Shoreline Erosion: Before and After Photos (SEAS, 2007) 

 
 
Streambanks and shorelines naturally erode. Water flowing along (parallel to) streambanks 
dislodges sediment and other materials that constitute the streambank. Similarly, water flowing 
perpendicular to shorelines, due to waves or tides, transports sediment and other materials away 
from the shoreline. Anthropogenic influences change the natural erosion processes, often 
increasing erosion locally and sedimentation downstream, along adjacent shorelines, or offshore. 
Many human activities change the hydraulic characteristics of stream flows or transfer energy to 
adjacent shorelines and contribute to increased streambank and shoreline erosion, for example: 
 

• Urbanization that leads to changes in imperviousness creates changes in the hydraulics of 
water during wet weather events. Increased imperviousness can result in flashier runoff 
events that are shorter in duration with greater flow rates and more erosive force. 

• Agricultural practices, such as drainage ditches, can change the characteristics of 
subsurface water flows into receiving streams. These changes result in less subsurface 
water storage and often increase stream flows during and after storms. 

• Livestock grazing may reduce vegetative cover, which can result in more erosion on 
uplands and increased sediment and other pollutant loads in streams. Livestock that are 
allowed direct access to streams can significantly increase streambank erosion and 
destroy important riparian habitat. 

• Roads built in rural areas, such as forest and recreational roads, alter the natural 
landscape and can destroy riparian habitat. If not properly installed and maintained, these 
types of roads erode and supply increased sediment and pollutants to adjacent streams. 
Additionally, roads may increase imperviousness, which leads to flashier runoff events. 
Stream crossings associated with rural roads can block fish passage, trap debris during 
storms, and lead to increased streambank erosion in nearby areas. 

• Marinas can alter local wave and tidal flow patterns, resulting in transference of wave 
and tidal energy to adjacent shorelines.  

• Channelization or channel straightening sometimes results in an increase in the slope of 
a channel, which causes an increase in stream flow velocities. Channel modifications to 
reduce flood damage, such as levees and floodwalls, often narrow the stream width, 
increasing the velocity of the water and thus its erosive potential. In addition, newly 
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constructed banks are generally more prone to erosion than “seasoned” banks and are 
more likely to require bank stabilization. 

• Dams alter the flow of water, sediment, organic matter, and nutrients, resulting in both 
direct physical and indirect biological effects. The impact of a dam on a stream corridor 
can vary, depending on the purposes of the dam and its size in relation to stream flow. 
Varying discharges released from a hydropower dam can be a significant factor 
increasing streambank erosion. When dams are a barrier to the flow of sediment and 
organic materials, the decreased suspended sediment load in release waters may lead to 
scouring of downstream streambeds and streambanks.  

 
In summary, these anthropogenic factors can affect the state of equilibrium in streams or along 
shorelines. The typical chain of events that follows the disturbance to a stream corridor or 
shoreline can be described as changes in:  
 

• Hydrology  
• Stream hydraulics  
• Morphology 
• Factors such as sediment transport and storage 
• Alterations to the biological community  
• Impervious cover 
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Management Measure 6: Eroding Streambanks and Shorelines 

 

Management Measure 6 

1) Where streambank or shoreline erosion is a nonpoint source (NPS) pollution 
problem, streambanks and shorelines should be stabilized. Vegetative methods are 
strongly preferred unless structural methods are more effective, considering the 
severity of stream flow discharge, wave and wind erosion, and offshore 
bathymetry, and the potential adverse impact on other streambanks, shorelines, 
and offshore areas. 

2) Protect streambank and shoreline features with the potential to reduce NPS 
pollution. 

3) Protect streambanks and shorelines from erosion due to uses of either the 
shorelands or adjacent surface waters. 

 
Typically, several streambank and shoreline stabilization techniques may be used to effectively 
control erosion wherever it is a source of nonpoint pollution. Often a combination of techniques 
may be necessary to effectively control conditions that are causing the increased erosion. 
Techniques involving marsh creation and vegetative bank stabilization (“soil bioengineering”) 
will usually be effective at sites with limited exposure to strong currents or wind-generated 
waves. In cases with increased erosional forces, an integrated approach that employs the use of 
structural systems in combination with soil bioengineering techniques can be utilized. The use of 
harder, more structural approaches, including beach nourishment and coastal or riparian 
structures, may need to be considered in areas facing severe water velocities or wave energy. In 
addition to controlling the sources of sediment contributed to surface waters, which are causing 
nonpoint source (NPS) pollution, these techniques can halt the destruction of wetlands and 
riparian areas located along the shoreline. Once affected streambanks and shorelines are 
protected, they can serve as a filter for surface water runoff from upland areas, or as a temporary 
sink for nutrients, contaminants, or sediment already present as NPS pollution in surface waters. 
 
Stabilization practices involving vegetation or engineering structures should be properly 
designed and installed. These techniques should be applied only when there will be no adverse 
effects to aquatic or riparian habitat, or to the stability of adjacent shorelines. In addition to 
activities that are applied directly to an eroding streambank or shoreline, there may be 
opportunities to promote institutional measures that establish minimum setback requirements or 
a buffer zone to reduce concentrated flows and promote infiltration of surface water runoff in 
areas adjacent to the shoreline. 
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Stream-friendly Project Tips 
 
Before Construction 
Involve your neighbors to increase project success 
Get the necessary permits 
Flag and avoid disturbing wetlands 
Preserve existing native trees and shrubs 
Cut trees and shrubs rather than ripping them out of the ground (many may resprout) 
Make a plan to replant disturbed areas and use native plants 
Install sediment-control practices (e.g., coffer dams) 
 
During Construction 
Stockpile fertile topsoil for later use for plants 
Use hand equipment rather than heavy equipment 
If using heavy equipment, use wide-tracks or rubberized tires 
Work from the streambank, preferably on the higher, non-wetland side 
Avoid instream work except as authorized by your local fishery and wildlife authority 
Stay 100 feet away from water when refueling or adding oil 
Avoid using wood treated with creosote or copper compounds 
 
After Construction 
Keep out people and livestock during plant establishment 
Check project after high flows 
Water plants during droughts 
Control grass until trees and shrubs overtop grass, usually two to three years 
  
Source: SWCD. No date. Protecting Streambanks from Erosion: Tips for Small Acreages in Oregon. 
Washington County Soil and Water Conservation District and the Small Acreage Steering Committee, 
Oregon Association of Conservation Districts. http://www.or.nrcs.usda.gov/news/factsheets/fs4.pdf. 
Accessed June 2003.  

 
Initially project planners can consider whether a complete removal or reversal of the causative 
effects is possible. For example, when evaluating restoration sites affected by upstream armoring 
and urbanization, rather than adding armoring to the downstream site that is eroding, the 
planning team may consider whether changes to operations up stream can be made. Next, 
activities to improve existing erosion damage may be examined. The alteration of operation 
approaches in combination with management and restoration efforts can reduce future impacts. 
Similarly, removal of channelization structures may allow for a 
greater recovery of the integrity of a stream corridor. If 
feasible, the objective of a restoration design should be to 
eliminate or moderate disruptive influences to allow for 
equilibrium (NRC, 1992). If this is not possible, restoration 
may have limited effectiveness in the long term or may require 
a closer look at an entire watershed to determine alternate 
restoration activities. See Chapter 6 for additional information 
on watershed planning and restoration information. 

A glossary of stream 
restoration terms is available 
from U.S. Army Corps of 
Engineers’ Ecosystem 
Management and Restoration 
Research Program at 
http://el.erdc.usace.army.mil/ 
elpubs/pdf/sr01.pdf. 
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This management measure was selected for the following reasons: 
 

• Many anthropogenic activities can destabilize streambanks and shorelines, resulting in 
erosion that contributes significant amounts of NPS pollution in surface waters. 

• The loss of coastal land and streambanks due to shoreline and streambank erosion results 
in reduction of riparian areas and wetlands that have NPS pollution abatement potential. 

• A variety of activities related to use of shorelands or adjacent surface waters can result in 
erosion of land along coastal bays or estuaries and loss of land along rivers and streams. 

 
Preservation and protection of shorelines and streambanks can be accomplished through many 
approaches, but preference in this guidance is for vegetative practices, such as soil 
bioengineering and marsh creation, where their use is appropriate.  
 

Management Practices for Management Measure 6 
 
The management measure generally will be implemented by applying one or more management 
practices appropriate to the source, location, and climate. A variety of vegetative and structural 
practices are presented and are examples of activities that can be used as a single practice or in 
combination with other practices to achieve the desired project goals. An example of a source of 
information is the USACE publication Stream Management (Fischenich and Allen, 2000), which 
provides a good summary of vegetative and structural practices as well as a comprehensive 
review of processes related to stream and streambank erosion. The document also presents a 
thorough overview of planning activities for approaching streambank erosion issues.  
 
The types of practices that can be used to accomplish the elements of Management Measure 6, 
including the following groups of practices:  
 

• Vegetative practices 
• Structural practices 
• Integrated systems 
• Planning and regulatory approaches 

Vegetative Practices 
Vegetative practices have a long history of use in Europe for streambank and shoreline 
protection and for slope stabilization. Prior to the 1980s, they have been practiced in the United 
States only to a limited extent, primarily because other engineering options, such as the use of 
riprap, have been more commonly accepted practices (Allen and Klimas, 1986). The use of 
vegetative streambank and shoreline stabilization practices have become more common in the 
United States over the past several decades as their implementation has shown to be physically 
and ecologically successful. Economically, less costly alternatives of stabilization, such as 
vegetative practices, are being pursued as alternatives to engineering structures for controlling 
erosion of streambanks and shorelines. 
 
Vegetative practices, sometimes referred to as soil bioengineering, refer to the installation of 
plant materials as a main structural component in controlling problems of land instability where 
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erosion and sedimentation are occurring (USDA-NRCS, 1992). Vegetative practices can be 
defined as, “the use of live and dead plant materials, in combination with natural and synthetic 
support materials, for slope stabilization, erosion reduction, and vegetative establishment” 
(FISRWG, 1998).  
 
Basic principles of soil bioengineering include the following (USDA-NRCS, 1992): 
 

• Fit the soil bioengineering system to the site 
o Topography and exposure (e.g., note the degree of slope, presence of moisture) 
o Geology and soils (e.g., determine soil depth and type) 
o Hydrology (e.g., calculate peak flows in the project area) 

• Retain existing vegetation whenever possible 
• Limit removal of vegetation 
• Stockpile and protect topsoil 
• Protect areas exposed during construction 
• Divert, drain, or store excess water 

 
Additionally, vegetative approaches have the advantage of providing food, cover, and instream 
and riparian habitat for fish and wildlife and result in a more aesthetically appealing environment 
than traditional engineering approaches (Allen and Klimas, 1986). Many planners of vegetative 
practices try to utilize native plants and materials that can be obtained from local stands of 
species. These plants are already well adapted to the climate and soil conditions of the area and 
thus have an increased chance of becoming established and surviving. The use of locally 
available plants also cuts the costs of a restoration project (Gray and Sotir, 1996). Vegetative 
systems that use locally available plants have the added advantage of blending in with natural 
vegetation over time.  
 
Additional benefits of using bioengineering methods include (USEPA, 2003c):  
 

• Designed to be low maintenance or maintenance-free in the long run 
• Enhance habitat not only by providing food and cover sources, but by serving as a 

temperature control for aquatic and terrestrial animals 
• If successful, can stabilize slopes effectively in a short period of time (e.g., one growing 

season) 
• Self-repairing after establishment 
• Filter overland runoff, increase infiltration, and attenuate flood peaks 

 
The limitations of vegetative practices include the need for skilled laborers and the difficulty of 
locating plant materials, particularly during the dormant season, which is the optimal time for 
installation. To properly establish a soil bioengineering planting, orientation, on-site training, and 
careful supervision of the labor crews are required. Another limitation, which is avoidable, is that 
projects that promote the growth of thick vegetation may increase roughness values or increase 
friction and raise floodwater elevations. This should be taken into consideration during the 
planning stages of a project and prevented. 
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Additional information about soil bioengineering principles is available from the Engineering 
Field Handbook, Chapter 18 (USDA-NRCS, 1992).1 Local agencies, such as the USDA Natural 
Resources Conservation Service (NRCS) and the Cooperative Extension Service, can be useful 
sources of information on appropriate native plant species to consider in bioengineering projects.  
 
The USDA Forest Service has published A Soil Bioengineering Guide for Streambank and 
Lakeshore Stabilization,2 which provides information on how to successfully plan and 
implement a soil bioengineering project, including the application of soil bioengineering 
techniques. The guide also provides specific tips for using soil bioengineering techniques 

ccessfully.  

pecific vegetative practices include (USDA-NRCS, 1992): 

 

plantings 

d restoration 

• Vegetated buffers 

al 
ormation about the 

effectiveness, limitations, and cost estimates for these practices. 

ave 
ill usually require structures or beach nourishment to dampen wave or stream flow 

nergy.  

d 

f 

                                                

su
 
S
 

• Branch packing
• Brush layering 
• Brush mattressing 
• Coconut fiber roll 
• Dormant post 
• Live fascines 
• Live staking 
• Marsh creation an
• Tree revetments 

 
Refer to Chapter 7 for additional information about the above practices. The Addition
Resources section provides a number of sources for obtaining inf

Structural Approaches 
Soil bioengineering alone is not suitable in all instances. When considering an approach to 
streambank or shoreline stabilization, it is important to take several factors into account. For 
example, it is inappropriate to stabilize slopes with vegetative systems in areas that would not 
support plant growth, such as those areas with soils that are toxic to plants, areas of high water 
velocity, or where there is significant wave action (Gray and Sotir, 1996). Shores subject to w
erosion w
e
 
Properly designed and constructed shoreline and streambank erosion control structures are use
in areas where higher water velocity or wave energy make vegetative stabilization and marsh 
creation ineffective. In addition to careful consideration of the engineering design, the proper 
planning for a shoreline or streambank protection project will include a thorough evaluation o

 
1 The soil bioengineering chapter of the handbook is available at http://www.info.usda.gov/CED/ftp/CED/EFH-
Ch18.pdf. 
2 Available at http://www.fs.fed.us/publications/soil-bio-guide. 
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the physical processes causing the erosion. To complete the analysis of physical factors, the 

e shoreline reach 

uced sediment supply, the volumes 
e 

e of the gross and net sediment transport rates 
• Estimate factors such as ground-water seepage or surface water runoff that contribute to 

 
ness 

r 
inding a satisfactory balance between these three factors (effectiveness, 

itability, and secondary impacts) is often the key to a successful streambank or shoreline 

ds and seawalls 

ack levees, and floodwalls 
alls 

• Toe protection 

ctices. The Additional 
Resources section provides a number of sources for obtaining information about the 

ns, and cost estimates for these practices. 

ems 

following steps are suggested (Hobbs et al., 1981): 
 

• Determine the limits of th
• Determine the rates and patterns of erosion and accretion and the active processes of 

erosion within the reach 
• Determine, within the reach of the sites of erosion-ind

of that sediment supply available for redistribution within the reach, as well as th
volumes of that sediment supply lost from the reach 

• Determine the direction of sediment transport and, if possible, estimation of the 
magnitud

erosion 
 
Some of the most widely accepted alternative engineering practices for streambank or shoreline
erosion control are described below. These practices will have varying levels of effective
depending on the strength of waves, tides, streamflow, or currents at the project site. They will 
also have varying degrees of suitability at different sites and may have varying types of 
secondary impacts. One important impact that must always be considered is secondary effects, 
such as the transfer of wave or streamflow energy, which can cause erosion elsewhere, eithe
offshore or alongshore. F
su
erosion control project. 
 
Examples of structural approaches include: 
 

• Beach nourishment 
• Breakwaters 
• Bulkhea
• Check dams 
• Groins 
• Levees, setb
• Return w
• Revetment 
• Riprap 

• Wing deflectors 
 
Refer to Chapter 7 for additional information about the above pra

effectiveness, limitatio

Integrated Systems 
The use of structural systems alone may raise concern because these systems lack vegetation, 
which can be effective at stabilizing soils in most conditions. Additionally, vegetated syst
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can help to restore damaged habitat along shorelines and streambanks. Integrated systems, which 
combine structural systems and vegetation, can be very effective in many settings where 
vegetation adds support and habitat to structural systems. An example of an integrated system is 
the use of stones for toe protection (structural) and soil bioengineering techniques (vegetative) 
for the upper banks of a waterway. Integrated slope protection designs that employ the traditio
structural methods and the soil bioengineering techniques have proven to be more cost effecti
than either me

nal 
ve 

thod independently. Where construction methods are labor-intensive and labor 
osts are reasonable, the combination of methods may be especially cost effective (Gray and 

d planting 

nts 
 

• Vegetated geogrids 

 practices. The Additional 
Resources section provides a number of sources for obtaining information about the 

s for these practices. 

e 

r 
s of 

re examples (with complete descriptions located in 
hapter 7) of planning and regulatory protection activities that could be used to protect 

ent and protection of stream buffers 
thod 

• Setbacks 
• Shoreline sensitivity assessment 

 

c
Sotir, 1996). 
 
Integrated systems include: 
 

• Bank shaping an
• Joint planting 
• Live cribwalls 
• Riparian improveme
• Root wad revetments
• Vegetated gabions 

• Vegetated reinforced soil slope (VRSS) 
 
Refer to Chapter 7 for additional information regarding the above

effectiveness, limitations, and cost estimate

Planning and Regulatory Approaches 
In addition to the vegetative, structural, and integrated practices discussed above, another group 
of practices that can be used to protect streambanks and shorelines includes planning and 
regulatory approaches. The variety of planning activities include practices in waters adjacent to 
eroding streambanks and shorelines (e.g., evaluating the erosion potential) and on land areas 
adjacent to eroding streambanks and shorelines (e.g., watershed planning processes). There ar
also a variety of local policy and regulatory activities that can be used to protect sensitive or 
eroding streambanks and shorelines ranging from setback requirements and vegetated buffe
minimum widths to requirements for erosion and sediment control plans for various type
construction activities. The following a
C
vulnerable streambanks or shorelines: 
 

• Erosion and sediment control plans 
• Establishm
• Rosgen’s stream classification me
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Chapter 6: Guiding Principles 
 
Many of the management measures and practices recommended by EPA to reduce the nonpoint 
source (NPS) pollutant impacts associated with hydromodification activities stress the need to 
incorporate planning as a tool. States, local governments, or community groups should begin the 
planning process early when trying to determine how to address a particular NPS issue 
associated with a new or existing hydromodification project. The planning process should bring 
key stakeholders together so that a variety of options can be explored to adequately define the 
problem and potential solutions. Once the issues are identified according to the various 
perspectives, project goals can be established to solve one or more environmental problems.  
 
One important part of the planning process is the identification of the goals of the different 
stakeholders. Once these goals, which are sometimes different for the different groups of 
stakeholders, are identified and defined, the planning team can strive to achieve a balance among 
the needs of the various stakeholders. Often restoration compromises can be made to meet 
differing goals of the stakeholders to achieve a balance of the needs of the different groups. For 
example, changes in hydroelectric dam operation may be possible to produce minimum base 
flows downstream from the dam to support a variety of aquatic habitats, while still providing 
energy in a profitable manner. In addition, solutions that only allow for complete removal of the 
dam and restoration to preexisting stream conditions may not be possible because of other 
changes in the watershed (e.g., urbanization, other hydromodification projects, or the need for 
affordable and environmentally friendly electricity). A compromise solution that enables the dam 
to continue to operate while minimizing environmental impacts and to enhance critical 
downstream habitats that support a desirable fish population may be the best solution.  
 
Part of the planning process and achievement of balance when evaluating techniques for 
restoring areas impacted by NPS pollution associated with hydromodification activities can be 
termed “creating opportunities.” For example, an opportunity may be found by working with 
stakeholders such as local homeowners who are concerned about the unsightly algae present in a 
community reservoir. Reducing runoff containing an abundant supply of nitrogen and 
phosphorous pollutants from lawns surrounding the reservoir may lead to reductions in the algal 
bloom. Changes in land use that result in increasing the permeability of land adjacent to a 
channelized stream can reduce the overall volume and velocity of water in the stream. As 
flooding conditions are reduced, “hard” structures like bulkheads can be replaced with softer, 
vegetative solutions along the stream channel. The combination of reduced scouring flows 
associated with the greater stream velocities and vegetated channel banks can lead to improved 
instream ecological conditions. There are many other possible opportunities waiting to be found 
and implemented when projects are evaluated at the watershed level. 
 
Project planning and analysis are essential parts of success when trying to reduce the impact of 
NPS pollution from new or existing hydromodification activities. One example of a planning 
process is explained in the EPA document Ecological Restoration: A Tool to Manage Stream 
Quality (USEPA, 1995a). This document outlines the key steps in the ecological restoration 
decision framework as: 
 

• Identification of impaired or threatened watersheds 
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• Inventory of the watershed 
• Identification of the restoration goals 
• Selection of candidate restoration techniques 
• Implementation of selected restoration techniques 
• Monitoring 

 
Other EPA guidance documents offer similar approaches to the restoration planning process, 
including Community-Based Environmental Protection: A Resource Book for Protecting 
Ecosystems and Communities (USEPA, 1997a). Both guidance documents offer a variety of case 
studies to provide readers with examples of the frameworks as they are applied to real-world 
situations. EPA’s Draft Handbook for Developing Watershed Plans to Restore and Protect Our 
Waters (USEPA, 2005c) also provides useful planning information related to watershed plans. 
 
The Natural Resources Conservation Service (NRCS) is also a source of information for 
planning. NRCS provides assistance through their Watershed Protection and Flood Prevention 
Program, whose purpose is to assist federal, state, local agencies, local government sponsors, 
tribal governments, and program participants to protect and restore watersheds from damage 
caused by erosion, floodwater, and sediment; to conserve and develop water and land resources; 
and to solve natural resource and related economic problems on a watershed basis. The program 
provides technical and financial assistance to local people or project sponsors, builds 
partnerships, and requires local and state funding contribution.1 
 
NRCS uses locally-led conservation programs, which are an extension of the agency’s traditional 
assistance to individual farmers and ranchers, for planning and installing conservation practices 
for soil erosion control, water management, and other purposes. Through this effort, local people, 
generally with the leadership of conservation districts along with NRCS technical assistance, will 
assess their natural resource conditions and needs, set goals, identify ways to solve resource 
problems, utilize a broad array of programs to implement solutions, and measure their success. 
 
When planning any new development activities or restoration of already developed or impacted 
activities, it is important to account for the guiding principles: 
 

• Using a watershed approach 
• Smart growth principles 
• Project design principles 
• Monitoring and maintenance of structures 

 
Each of these principles is discussed in more detail below. 

                                                 
1 Additional information about this program, as well as contact information is available at 
http://www.nrcs.usda.gov/programs/watershed. 
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Using a Watershed Approach 
 
EPA recommends the use of a watershed approach as the key framework for dealing with 
problems caused by runoff and other sources that impair surface waters (USEPA, 1998). The 
watershed protection approach is a comprehensive planning process that considers all natural 
resources in the watershed, as well as social, cultural, and economic factors. Using a watershed 
approach, multiple stakeholders integrate regional and locally-led activities with local, state, 
tribal, and federal environmental management programs. EPA works with federal agencies, 
states, tribes, local communities, and non-governmental sectors to make a watershed approach 
the key coordinating framework of planning, restoration, and protection efforts to achieve “clean 
and safe” water and healthy aquatic habitat. 
 
The watershed approach framework can be applied to address impacts caused by 
hydromodification activities throughout a watershed. Additionally, the watershed approach can 
help to identify and address problems within a watershed that increase NPS pollution associated 
with hydromodification activities. 
 
Major elements of successful watershed approaches include: 
 

• Focusing on hydrologically-defined areas⎯watersheds and aquifers have hydrologic 
features that converge to a common point of flow; watersheds range in size from very 
large (e.g., the Mississippi River Basin) to a drainage basin for a small creek. 

 
• Using an integrated set of tools and programs (regulatory and voluntary, 

federal/state/tribal/local and non-governmental sectors) to address the myriad problems 
facing the Nation’s water resources, including NPS and point source pollution, habitat 
degradation, invasive species, and air deposition of pollutants (e.g., mercury and 
nutrients). 

 
• Involving all parties that have a stake or interest in developing collaborative solutions to a 

watershed’s water resource problems. 
 

• Using an iterative planning or adaptive management process of assessment and setting 
environmental, water quality, and habitat goals (e.g., water quality standards).  

 
• Planning, implementation, and monitoring to ensure that plans and implementation 

actions are revised to reflect new data.  
 

• Breaking down barriers between plan development and implementation to enhance 
prospects for success. 

 
A key attribute of the watershed approach is that it can be applied with equal success to large- 
and small-scale watersheds. Federal agencies, states, interstate commissions, and tribes usually 
apply the approach on larger scales, such as in watersheds greater than 100 square miles in size. 
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However, local agencies and urban communities can apply the approach to watersheds as small 
as several acres in size.  
 
Although specifics may vary from large scale to small scale, the basic goals of the watershed 
approach remain the same—protecting, maintaining, and restoring water resources, based on the 
geomorphology, ecology, and other natural characteristics of the waterbody. Local runoff 
management program officials must be especially conscious of watershed scale when planning 
and implementing specific management practices. For example, programmatic practices, such as 
stream protection ordinances and public education campaigns, are usually applied community 
wide. Consequently, the results benefit many small watersheds. In contrast, structural practices, 
such as vegetative approaches, usually provide direct benefits to a single stream. Regional 
structural management practices such as headland breakwater systems for larger watersheds can 
be used, but they do not protect smaller contributing streams. Given limited resources, program 
officials must often analyze cost and benefits and choose between large- and small-scale 
practices. Often, a combination of nonstructural and structural practices implemented across the 
watershed and at regional and local levels is the most cost effective approach.  
 
An example of the watershed approach being used for hydromodification activities is the South 
Myrtle Creek Ditch Project. South Myrtle Creek, which flows into the South Umpqua River in 
Oregon, was historically populated with cutthroat trout (Oncorhynchus clarki) and coho salmon 
(Oncorhynchus kisutch). However, since the early 20th century, diversion structures, used 
primarily to provide water for irrigating agricultural crops, have blocked the passage of fish 
through creek waters (USEPA, 2002c). One example of the diversion structures was a diversion 
dam with a concrete apron, which was installed in a portion of South Myrtle Creek to raise the 
water level in an impoundment to provide irrigation water for adjacent and downstream 
landowners. During the summer, water levels in the creek would elevate 14 feet above natural 
levels and were diverted into a 2.5 mile irrigation ditch. Ultimately, hydromodification of this 
stream caused flow modifications and high stream temperatures, which degraded water quality 
for the native trout and salmon populations. 
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9 Elements of Watershed Planning 
 
EPA has identified a minimum of nine elements that are critical for achieving improvements in water 
quality. EPA requires that these nine elements be addressed for section 319-funded watershed plans 
and strongly recommends that they be included in all other watershed plans that are intended to 
remediate water quality impairments. Additional information is available from FY 2004 Guidelines for 
the Award of Section 319 Nonpoint Source Grants to States and Territories at 
http://www.epa.gov/owow/nps/cwact.html. The nine elements are listed below: 
 
a. Identification of causes of impairment and pollutant sources or groups of similar sources that need 
to be controlled to achieve needed load reductions, and any other goals identified in the watershed 
plan. Sources that need to be controlled should be identified at the significant subcategory level along 
with estimates of the extent to which they are present in the watershed (e.g., X linear miles of eroded 
streambank needing remediation). 
 
b. An estimate of the load reductions expected from management measures.  
 
c. A description of the nonpoint source management measures that will need to be implemented to 
achieve load reductions and a description of the critical areas in which those measures will be needed 
to implement this plan. 
 
d. Estimate of the amounts of technical and financial assistance needed, associated costs, and/or the 
sources and authorities that will be relied upon to implement this plan. 
 
e. An information and education component used to enhance public understanding of the project and 
encourage their early and continued participation in selecting, designing, and implementing the 
nonpoint source management measures that will be implemented. 
 
f. Schedule for implementing the nonpoint source management measures identified in this plan that is 
reasonably expeditious.  
 
g. A description of interim measurable milestones for determining whether nonpoint source 
management measures or other control actions are being implemented. 
 
h. A set of criteria that can be used to determine whether loading reductions are being achieved over 
time and substantial progress is being made toward attaining water quality standards.  
 
i. A monitoring component to evaluate the effectiveness of the implementation efforts over time, 
measured against the criteria established under item h immediately above. 

 
In 1998 one of the landowners initiated a project to restore flow and improve water quality in 
South Myrtle Creek. The project used the guiding principles of the watershed approach to restore 
the health of the creek. 
 

• Partnership. The project was a collaborative effort of landowners, who donated services 
and supplies. The project received funding and support from government agencies, such 
as the U.S. Fish and Wildlife Service, the Oregon Water Resources Department, the 
Oregon Watershed Enhancement Board, the Bureau of Land Management, the Natural 
Resources Conservation Service, and the Douglas County Watermaster.  
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• Geographic focus. Resource management activities were directed specifically to the 
creek and the drainage ditch, where flow restoration and improved water quality were 
desired.  

 
• Sound management techniques based on strong science and data. An assessment of 

South Myrtle Creek identified water quality problems from flow modification and high 
stream temperatures as the priority problems in the creek. The diversion dam and 
concrete apron were found to be causing the problems. Landowners, the Water Resources 
Department, and the Watershed Enhancement Board developed a plan, the goal of which 
was to restore flow and improve water quality in the creek. The plan was implemented by 
removing the diversion dam and concrete apron. The irrigation system was switched to a 
sprinkler type system, which is more efficient than the original ditch irrigation. In 
addition, the denuded riparian area was revegetated to help lower stream temperatures 
and new seedlings were protected with fencing to keep away livestock. 

 
With the cooperation of the landowners, the county and state governments, and other interested 
parties, the South Myrtle Creek Ditch Project was a success. Water temperatures have improved 
and flows have increased by 2.5 cubic feet per second during the summer. Restoration of the 
streambed to its historical level has allowed passage of salmon and trout to the 10 miles of 
stream above the dam (USEPA, 2002c).2  
 

Smart Growth 
 
Smart growth practices cover a range of development and conservation strategies that are 
environmentally sensitive, economically viable, community-oriented, and sustainable. 
Environmental impacts of development can be reduced with techniques that include compact 
development, reduced impervious surfaces and improved water detention, safeguarding of 
environmentally sensitive areas, mixing of land uses (e.g., homes, offices, and shops), transit 
accessibility, and better pedestrian and bicycle amenities. 
 
Through smart growth approaches that enhance neighborhoods and involve local residents in 
development decisions, these communities are creating vibrant places to live, work, and play. 
The high quality of life in these communities makes them economically competitive, creates 
business opportunities, and improves the local tax base. Smart growth practices have also been 
shown to help protect water quality by reducing the amount of paved surfaces and allowing 
natural lands to filter rainwater and runoff before it reaches downstream areas. 
 
Based on the experience of communities around the nation that have used smart growth 
approaches to create and maintain great neighborhoods, the Smart Growth Network3 developed a 
set of ten basic principles: 

                                                 
2 Additional information about the project is available at http://www.epa.gov/owow/nps/Section319III/OR.htm. 
3 Smart Growth Network (SGN) is a partnership of government, business, and civic organizations that support smart 
growth. The SGN Web site, Smart Growth Online (http://www.smartgrowth.org/Default.asp?res=1024), features an 
extensive array of smart growth-related news, events, information, research, presentations, and publications. 
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1. Mix land uses 
2. Take advantage of compact building design 
3. Create a range of housing opportunities and choices 
4. Create walkable neighborhoods 
5. Foster distinctive, attractive communities with a strong sense of place 
6. Preserve open space, farmland, natural beauty, and critical environmental areas 
7. Strengthen and direct development towards existing communities 
8. Provide a variety of transportation choices 
9. Make development decisions predictable, fair, and cost effective 
10. Encourage community and stakeholder collaboration in development decisions 

 
EPA offers help to communities through the EPA smart growth program to improve 
development practices and get the type of development they want. They work with local, state, 
and national experts to discover and encourage successful, environmentally sensitive 
development strategies. EPA is engaged in conducting research, publishing reports and other 
publications,4 showcasing outstanding communities, working with communities through grants5 
and technical assistance (Smart Growth Implementation Assistance Program),6 and bringing 
together diverse interests to encourage better growth and development.7 
 

Low Impact Development 
 
Low Impact Development (LID) is an innovative stormwater management approach. The goal of 
LID is to mimic a site’s predevelopment hydrology by using design techniques that infiltrate, 
filter, store, evaporate, and detain runoff close to its source (Low Impact Development Center, 
Inc., n.d.). 
 
LID is based on the paradigm that stormwater management should not be viewed as stormwater 
disposal and that numerous opportunities exist within the developed landscape to control 
stormwater runoff close to the source. These principles include (NRDC, n.d.): 
 

• Integrate stormwater management early in site planning activities 
• Use natural hydrologic functions as the integrating framework 
• Focus on prevention rather than mitigation 
• Emphasize simple, low-tech, and low cost methods 
• Manage as close to the source as possible 
• Distribute small-scale practices throughout the landscape 
• Rely on natural features and processes 
• Create a multifunctional landscape 

                                                 
4 http://www.epa.gov/piedpage/publications.htm 
5 http://www.epa.gov/piedpage/grants/index.htm 
6 http://www.epa.gov/piedpage/sgia.htm 
7 Links to technical assistance, tools, partnerships and grants and other funding are at “Making Smart Growth 
Happen” at http://www.epa.gov/piedpage/sg_implementation.htm. 
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The use of LID practices offers both economic and environmental benefits. LID measures result 
in less disturbance of the development area and conservation of natural features, and they can be 
less cost intensive than traditional stormwater control mechanisms. Cost savings for control 
mechanisms are not only for construction, but also for long-term maintenance and life cycle cost 
considerations (USEPA, 2000). 
 
Ten common LID practices are the following (NRDC, n.d.): 
 

• Impervious surface reduction and disconnection  
• Permeable pavers  
• Pollution prevention and good housekeeping 
• Rain barrels and cisterns  
• Rain gardens and bioretention 
• Roof leader disconnection  
• Rooftop gardens 
• Sidewalk storage 
• Soil amendments  
• Tree preservation  
• Vegetated swales, buffers, and strips 

 

Project Design Considerations 

General Design Factors 
When designing any type of restoration project, it is important to consider the watershed as a 
whole as well as the specific site where restoration will occur. A watershed survey, or visual 
assessment, evaluates an entire watershed and can be used to help identify and verify pollutants, 
sources, and causes of impairments that lead to changes in streambank erosion. Additional 
monitoring of chemical, physical, and biological conditions may be necessary to determine if 
water quality is actually being affected by observed pollutants and sources. Watershed surveys 
can provide an accurate picture of what is occurring in the watershed. EPA’s Volunteer Stream 
Monitoring: A Methods Manual8 provides a watershed survey visual assessment form that may 
be used. In addition to EPA’s method, a variety of visual assessment protocols have been 
developed by states and agencies. Designers of watershed restoration plans should look for 
assessment protocols that are already being used in their state or local area (USEPA, 2005c). 
Another general resource for planning and implementing restoration projects associated with 
hydromodification activities is EPA’s National Management Measures to Protect and Restore 
Wetlands (USEPA, 2005b). 
 
Photographs may also be a powerful tool that can be incorporated into watershed surveys. Photos 
serve as a visual reference for the site and provide before and after pictures that may be used to 
analyze restoration or remediation activities. In addition to taking individual photographs, aerial 
photographs may also provide important before and after information and can be obtained from 

                                                 
8 http://www.epa.gov/owow/monitoring/volunteer/stream/vms32.html 
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USGS (Earth Science Information Center), USDA (Consolidated Farm Service Agencies, Aerial 
Photography Field Office), and other agencies (USEPA, 2005c). Refer to EPA’s draft Handbook 
for Developing Watershed Plans to Restore and Protect Our Waters (USEPA, 2005c) for more 
information about watershed assessments. 

Assessment 
Tools to analyze channels on a site-by-site basis may include geomorphic assessments such as 
the methodology developed by Rosgen. Geomorphic assessments help to determine river and 
stream characteristics such as channel dimensions, reach slope, and channel enlargement and 
stability. This information about stream physical characteristics might help the restoration team 
to understand current stream conditions and may be evaluated over time to describe degradation 
or improvements in the stream. Geomorphic assessment may also be useful for predicting future 
stream conditions, which can help in selecting suitable restoration or protection approaches 
(USEPA, 2005c). 
 
The Rosgen geomorphic assessment approach groups streams into different geomorphic classes, 
based on a set of criteria that include entrenchment ratio, width/depth ratio, sinuosity, channel 
slope, and channel materials. Assessment methodologies, such as Rosgen’s Stream Classification 
System, can help identify streams at different levels of impairment, determine the types of 
hydrologic and physical factors affecting stream morphologic conditions, and choose appropriate 
management measures to implement if needed.9 Another common geomorphic assessment 
method is the Modified Wolman Pebble Count (Harrelson et al., 1994), which characterizes the 
texture (particle size) in the stream or riverbeds of flowing surface waters. It can be used alone or 
with Rosgen-type assessments. The composition of the streambed can provide information about 
the characteristics of the stream, including effects of flooding, sedimentation, and other physical 
impacts on a stream (USEPA, 2005c). Other assessment methods may be available from state 
agencies or environmental organizations. 
 
The physical conditions of a site can provide important information about factors affecting 
overall stream integrity, such as agricultural activities and urban development. Runoff from 
cropland and feedlots can carry sediment into streams, clog existing habitat, and change 
geomorphological characteristics. An understanding of stream physical conditions can facilitate 
identification of sources and pollutants and allow for designing and implementing more effective 
restoration and protection strategies. Physical characterization should also extend beyond the 
streambanks or shore and include a look at conditions in riparian areas (USEPA, 2005c). 
 
Before choosing a practice to restore an area impacted by hydromodification activities, it is also 
important to determine what biological endpoints are desired and to consider other 
environmental or water quality goals. Biological endpoints may include metrics such as the 
number of fish surviving, number of offspring produced, impairment of reproductive capability, 
or morbidity. Biological endpoints can be used to evaluate the effectiveness of treatment 
schemes and can serve as a design parameter during restoration planning. Water quality goals, 
such as increasing low dissolved oxygen levels, reducing nitrogen or phosphorous pollutant 

                                                 
9 More information about the Rosgen Stream Classification System is available at 
http://www.epa.gov/watertrain/stream_class/index.htm. 
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levels, or decreasing turbidity, are also important to consider when planning restoration. For 
example, if turbidity is a major problem in the waterbody, planners will want to choose a method 
of restoration that prevents erosion, is efficient at trapping sediment before it enters the 
waterbody, or one that will help sediment to settle in desired locations of the stream or river. 
Looking at endpoints and goals before designing the method of restoration can help planners and 
stakeholders achieve the desired results. 

Engineering Considerations 
When choosing from the various alternatives of engineering practices for addressing impacts 
associated with hydromodification, such as protecting and restoring eroding streambanks and 
shorelines, the following factors should be taken into consideration: 
 

• Foundation conditions 
• Level of exposure to erosive forces 
• Availability of materials 
• Initial and annual costs 
• Past performance 

 
Foundation conditions may have a significant influence on the selection of the specific practice 
or combination of practices to be used for restoring areas impacted by hydromodification, 
including shoreline or streambank stabilization. Foundation characteristics at the site must be 
compatible with the structure that is to be installed for erosion control. A structure such as a 
bulkhead, which must penetrate through the existing substrate for stability, will generally not be 
suitable for shorelines with a rocky bottom. Where foundation conditions are poor or where little 
penetration is possible, a gravity-type structure such as a stone revetment may be preferable. 
However, all vertical protective structures (revetments, seawalls, and bulkheads) built on sites 
with soft or unconsolidated bottom materials can experience scouring as incoming waves are 
reflected off the structures. In the absence of additional toe protection in these circumstances, the 
level of scouring and erosion of bottom sediments at the base of the structure may be severe 
enough to contribute to structural failure at some point in the lifetime of the installation. 
 
Along streambanks, the erosive force of the current during periods of high streamflow will 
influence the selection of bank stabilization techniques and details of the design. For shorelines, 
the levels of wave exposure at the site will also generally influence the selection of shoreline 
stabilization techniques and details of the design. In areas of severe levels of exposure to erosive 
forces, such as strong wave action or currents, light structures such as vegetative techniques, 
timber cribbing, or light riprap revetment may not provide adequate protection. The effects of 
winter ice along the shoreline or streambank may also need to be considered in the selection and 
design of erosion control projects. 
 
The availability of materials is another key factor influencing the selection of suitable techniques 
for protecting and restoring areas affected by hydromodification activities. For a vegetative 
approach, availability of plant materials of sufficient quantity and quality is an important design 
consideration. A particular type of bulkhead, seawall, or revetment may not be economically 
feasible if materials are not readily available near the construction site. Installation methods may 
also preclude the use of specific structures in certain situations. For instance, the installation of 

EPA 841-B-07-002  July 2007 6-10

0041388



Chapter 6: Guiding Principles 

EPA 841-B-07-002  July 2007 6-11

bulkhead pilings in coastal areas near wetlands may not always be permissible due to disruptive 
impacts in locating pile-driving equipment at the project site. 
 
Costs should also be included in the decision making process for implementing 
hydromodification practices. The total cost of a project should be viewed as including both the 
initial costs (materials, labor, and planning) and the annual costs of operation and maintenance. 
To the extent possible, practices should be compared by their total costs. Although a particular 
practice may be cheaper initially, it could have operation and maintenance costs that make it 
more expensive in the long run. For example, in some parts of the country, the initial costs of 
timber bulkheads may be less than the cost of stone revetments. However, stone structures 
typically require less maintenance and have a longer life than timber structures. Other types of 
structures whose installation costs are similar may actually have a wide difference in overall cost 
when annual maintenance and the anticipated lifetime of the structure are considered (USACE, 
1984). Environmental benefits, such as creation of habitat, should also be factored into cost 
evaluations. 
 
An example of a valuable resource that provides specific cost information for practices to protect 
or reduce streambank and shoreline erosion is your local USDA Service Center, which makes 
available services provided by the NRCS.10 
 
The engineering designers should also evaluate similar existing projects and practice designs to 
determine how well they performed compared to design specifications. An important 
consideration for determining past performance is to compare the physical, water quality, and 
biological endpoints specified in the design with the corresponding endpoints that were observed 
in the monitoring results. For example, if an operation and maintenance program for an urban 
channelization project incorporates establishment of vegetative cover along many of the low 
energy areas of an urban stream, the long-term performance of the vegetative cover can be 
evaluated with metrics such as: 
 

• Percent of riparian area with erosion problems 
• Number of recreationally important fish species present 
• Annual operation and maintenance costs 
• Changes in important water quality parameter values (e.g., dissolved oxygen, turbidity) 

 

Incorporating Monitoring and Maintenance of Structures 
 
Generally, the monitoring program will help to determine how well the project is performing 
with respect to the design goals and the extent of any maintenance activities needed (NRC, 
1992). The project monitoring plan should be an integral part of the overall design and will be an 
important consideration for developing long-term project costs and resource needs. Once the 
project’s goals are established, performance indicators are then matched to the goals to create the 

                                                 
10 A list of USDA Service Centers is available at http://offices.sc.egov.usda.gov/locator/app. A list of regional and 
state NRCS offices is available at http://www.nrcs.usda.gov/about/organization/regions.html#state. 
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monitoring program (NRC, 1992). The monitoring program should also be appropriate to the 
scope of the project (NRC, 1992) by including considerations such as: 
 

• The area covered by the monitoring compared to the area of the overall project—both 
should be similar. 

• The frequency and intensity of sampling to provide reliable assessments of the 
performance indicators. 

• The cost and resources required for monitoring should reflect the overall cost and 
resources of the project. 

• The performance indicators provide information to enable effective assessments of the 
project goals and decision-making for project maintenance activities. 

 
Each project will have unique goals and corresponding monitoring needs. Chapter 3 of The 
National Research Council’s document Restoration of Aquatic Ecosystems (NRC, 1992) 
provides detailed advice on considerations for planning a monitoring program for restoration 
activities such as those associated with hydromodification activities. Some additional monitoring 
considerations can be found in the USDA Forest Service document A Soil Bioengineering Guide 
for Streambank and Lakeshore Stabilization (USDA-FS, 2002):  
 

• Keeping track of where plants were harvested⎯is there a correlation between growth rate 
of certain cuttings and the “mother” plants? 

• Is the installation functioning as designed? 
• Which areas are maturing more rapidly than others? 
• Are seeds sprouting in the newly formed beds? 
• Which plants have invaded the site through natural succession? 
• What has sprouted in the second season? 
• Which areas are experiencing difficulty and why? 
• Is the bank stabilizing or washing away and why? 
• Is something occurring that is unexpected? 
• Which techniques are succeeding? 
• Are any of the structures failing? 

 
USDA NRCS’ The Practical Streambank Bioengineering Guide11 (Bentrup and Hoag, 1998) 
provides an example monitoring form. The monitoring sheet is also available in Appendix C of A 
Soil Bioengineering Guide for Streambank and Lakeshore Stabilization (USDA-FS, 2002).12 
 
During the first few years after installation, maintenance is necessary until vegetation becomes 
established and the bank stabilizes. Structures may shift or you may notice something that was 
left undone. Once vegetation is established, projects should become self-sustaining and require 
little or no maintenance. Be sure the site is managed to give the treatment every chance to be 
effective over a long period of time (USDA-FS, 2002). 
 

                                                 
11 http://www.engr.colostate.edu/~bbledsoe/CE413/idpmcpustguid.pdf 
12 http://www.fs.fed.us/publications/soil-bio-guide/guide/appendices.pdf 
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Common maintenance tasks include (USDA-FS, 2002; Bentrup and Hoag, 1998): 
 

• Remove debris and weeds that may shade and compete with cuttings 
• Secure stakes, wire, twine, etc. 
• Control weeds 
• Repair weakened or damaged structures (including 

fences) 
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• Replant and reseed as necessary (it is not uncommon 
for a flood to occur days after installation) 

 
It is beneficial to inspect the project every other week for the 
first 2 months after installation, once a month for the next 6 
months, and then every other month for 2 years, at least. One 
should also inspect the project after heavy precipitation, 
flooding, snowmelt, drought, or any extraordinary occurrence. 
Assess damage from flooding, wildlife, grazing, boat wakes, trampling, drought, and high 
precipitation (USDA-FS, 2002). Additional information about monitoring is available from 
USDA NRCS’ The Practical Streambank Bioengineering Guide (Bentrup and Hoag, 1998). 

Pole Plantings 70-100% 
Live Fascines 20-50% 
Brush Layering 10-70% 
Post Plantings 50-70% 

Planting success varies from 
project to project. Bentrup and 
Hoag (1998) provide the 
following potential growth 
success rates: 

 
Maintenance varies with the structural type. For stone 
revetments, the replacement of stones that have been 
dislodged is necessary; timber bulkheads need to be backfilled 
if there has been a loss of upland material, and broken sheet 
pile should be replaced as necessary. Gabion baskets should 
be inspected for corrosion failure of the wire, usually caused 
either by improper handling during construction or by 
abrasion from the stones inside the baskets. Baskets should be 
replaced as necessary since waves will rapidly empty failed baskets.  

Plan and design all 
streambank, shoreline, and 
navigation structures so that 
they do not transfer erosion 
energy or otherwise cause 
visible loss of surrounding 
streambanks or shorelines. 

 
Steel, timber, and aluminum bulkheads should be inspected for sheet pile failure due to active 
earth pressure or debris impact and for loss of backfill. For all structural types not contiguous to 
other structures, lengthening of flanking walls may be necessary every few years. Through 
periodic monitoring and required maintenance, a substantially greater percentage of coastal 
structures will perform effectively over their design life. Since streambank or shoreline 
protection projects can transfer energy from one area to another, which causes increased erosion 
in the adjacent area, the possible effects of erosion control measures on adjacent properties 
should be routinely monitored. 
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Chapter 7: Practices for Implementing Management Measures 
 
Many of the operation and maintenance solutions presented in Chapter 3 (Channelization and 
Channel Modification) are also practices that can be used to stabilize streambanks and shorelines 
as presented in Chapter 5 (Streambank and Shoreline Erosion). For example, a stream channel 
that has been hardened with vertical concrete walls to prevent local flooding and limit the stream 
to its existing channel (to protect property built along the stream channel), may benefit from 
operation and maintenance practices that use opportunities to replace the concrete walls with 
appropriate vegetative or combined vegetative and non-vegetative structures along the 
streambank when possible. These same practices may be applicable to stabilize downstream 
streambanks that are eroding and creating a nonpoint source (NPS) pollution problem because of 
the upstream development and hardened streambanks.  
 
The following practices apply to one or more management measures. The descriptions and 
illustrations presented in this chapter are intended to provide a starting point for stakeholders and 
decision-makers for selecting possible practices to address NPS pollution problems associated 
with hydromodification activities. Table 7.1 provides a cross-reference of the practices with 
possible applications for the various hydromodification management measure components (e.g., 
instream and riparian restoration corresponds to the second component of Management Measures 
1 and 2 described in detail in Chapter 3). Users of the information provided in the following table 
and descriptions evaluate the attributes of the possible practices with site-specific conditions in 
mind. 
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Table 7.1 Practices for Hydromodification Management Measures 
 Channelization Dams Streambanks Shorelines 
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Practices MM1 MM2 MM3 MM4 MM5 MM6 
Advanced Hydroelectric 
Turbines (7-7)                   

Bank Shaping and Planting  
(7-9)                   

Beach Nourishment (7-10)                   
Behavioral Barriers (7-12)                   
Branch Packing (7-14)                   
Breakwaters (7-15)                   
Brush Layering (7-17)                   
Brush Mattressing (7-19)                   
Bulkheads and Seawalls (7-21)                   
Check Dams (7-22)                   
Coconut Fiber Roll (7-23)                   
Collection Systems (7-25)                   
Construct Runoff Intercepts  
(7-26)                   

Constructed Spawning Beds  
(7-27)                   

Construction Management   
(7-28)                   

Dormant Post Plantings (7-29)                   
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 Channelization Dams Streambanks Shorelines 
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Encourage Drainage Protection 
(7-30)                    

Equipment Runoff Control 
(7-31)                   

Erosion and Sediment Control 
(ESC) Plans (7-32)                   

Erosion Control Blankets (7-35)                   
Establish and Protect Stream 
Buffers (7-37)                   

Fish Ladders(7-38)                   
Fish Lifts (7-40)                   
Flow Augmentation (7-41)                   
Fuel and Maintenance Staging 
Areas (7-43)                   

Gated Conduits (7-44)                   
Groins (7-45)                   
Identify and Address NPS   
Contributions (7-46)                   

Identify and Preserve Critical 
Areas (7-48)                   

Joint Planting (7-50)                   
Labyrinth Weir (7-51)                   
Levees, Setback Levees, and 
Floodwalls (7-52)                   
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 Channelization Dams Streambanks Shorelines 
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Live Cribwalls (7-54)                   
Live Fascines (7-56)                   
Live Staking (7-58)                   
Locate Potential Land 
Disturbing Activities Away from 
Critical Areas (7-60) 

                  

Marsh Creation and Restoration 
(7-61)                   

Modifying Operational 
Procedures (7-62)                   

Mulching (7-63)                   
Noneroding Roadways (7-64)                   
Pesticide and Fertilizer 
Management (7-67)                   

Phase Construction (7-69)                   
Physical Barriers (7-70)                   
Pollutant Runoff Control (7-72)                   
Preserve Onsite Vegetation  
(7-73)                   

Reregulation Weir (7-74)                   
Reservoir Aeration (7-75)                   
Retaining Walls (7-77)                   
Return Walls (7-78)                   
Revegetate (7-79)                   
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 Channelization Dams Streambanks Shorelines 
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Revetment (7-80)                   
Riparian Improvements (7-82)                   
Riprap (7-83)                   
Root Wad Revetments (7-84)                   
Rosgen’s Stream Classification 
Method (7-86)                   

Scheduling Projects (7-88)                   
Sediment Basins/Rock Dams 
(7-89)                   

Sediment Fences (7-91)                   
Sediment Traps (7-92)                   
Seeding (7-93)                   
Selective Withdrawal (7-94)                   
Setbacks (7-95)                   
Shoreline Sensitivity 
Assessment (7-97)                   

Site Fingerprinting (7-99)                   
Sodding (7-100)                   
Soil Protection (7-101)                   
Spill and Water Budgets (7-102)                   
Spill Prevention and Control 
Program (7-103)                   

Spillway Modifications (7-104)                   
Surface Roughening (7-105)                   
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 Channelization Dams Streambanks Shorelines 
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Toe Protection (7-106)                   
Training—ESC  (7-107)                   
Transference of Fish Runs  
(7-108)                   

Tree Armoring, Fencing, and 
Retaining Walls or Tree Wells 
(7-109) 

                  

Tree Revetments (7-110)                   
Turbine Operation (7-112)                   
Turbine Venting (7-113)                   
Vegetated Buffers (7-114)                   
Vegetated Filter Strips (7-115)                   
Vegetated Gabions (7-116)                   
Vegetated Geogrids (7-118)                   
Vegetated Reinforced Soil 
Slope (VRSS) (7-120)                   

Water Conveyances (7-121)                   
Wildflower Cover (7-122)                   
Wind Erosion Controls (7-123)                   
Wing Deflectors (7-124)                   

0041397



Chapter 7: Practices for Implementing Management Measures 

EPA 841-B-07-002   July 2007 7-7

Advanced Hydroelectric Turbines 
 
Hydroelectric turbines can be designed to reduce impacts 
to juvenile fish passing through the turbine as it operates. 
Most research on advanced hydroelectric turbines is being 
carried out by power producers in the Columbia River 
basin (U.S. Army Corps of Engineers (USACE) and public 
utility districts) who are looking to improve the survival of 
hydroelectric turbine-passed juvenile fish by modifying the 
operation and design of turbines. Development of low 
impact turbines is also being pursued on a national scale by 
the U.S. Department of Energy (DOE) (Cada, 2001). 
 
In the last few years, field studies have shown that 
improvements in the design of turbines have increased the 
survival of juvenile fish. Researchers continue to examine 
the causes and extent of injuries from turbine systems, as 
well as the significance of indirect mortality and the effects 
of turbine passage on adult fish. Overall, improvements in turbine design and operation, and new 
field, laboratory, and modeling techniques to assess turbine-passage survival, are contributing 
towards improving downstream fish passage at hydroelectric power plants (Cada, 2001). 
 
The redesign of conventional turbines for fish passage has focused on strategies to reduce 
obstructions and to narrow the gaps between moveable elements of the turbine that are thought to 
injure fish. The effects of changes in the number, size, orientation, or shape of the blades that 
make up the runner (the rotating element of a turbine which converts hydraulic energy into 
mechanical energy) are being investigated (Cada, 2001).  
 
The USACE has put considerable resources into improving turbine passage survival. The 
USACE Turbine Passage Survival Program (TSP) was developed to investigate means to 
improve the survival of juvenile salmon as they pass through turbines located at Columbia and 
Snake River dams. The TSP is organized along three functional elements that are integrated to 
achieve the objectives (Cada, 2001):1 
 

• Biological studies of turbine passage at field sites 
• Hydraulic model investigations 
• Engineering studies of the biological studies, hydraulic components, and optimization of 

turbine operations 
 
DOE supports development of low impact turbines under the Advanced Hydropower Turbine 
System (AHTS) Program. The AHTS program explores innovative concepts for turbine design 
that will have environmental benefits and maintain efficient electrical generation. The AHTS 
program awarded contracts for conceptual designs of advanced turbines to different 
firms/companies. Early in the development of conceptual designs, it became clear that there were 
                                                 
1 Additional information about USACE efforts with advanced hydroelectric turbines is available at 
http://hydropower.inel.gov/turbines/pdfs/amfishsoc-fall2001.pdf. 
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significant gaps in the knowledge of fish responses to physical stresses (injury mechanisms) 
experienced during turbine passage. Consequently, the AHTS program expanded its activities to 
include studies to develop biological criteria for turbines (Cada, 2001).2 
 
 

                                                 
2 Additional information about DOE efforts with advanced hydroelectric turbines is available at 
http://hydropower.inel.gov/turbines/pdfs/amfishsoc-fall2001.pdf. 
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Bank Shaping and Planting 
 
Bank shaping and planting involve regrading a streambank 
to establish a stable slope angle, placing topsoil and other 
material needed for plant growth on the streambank, and 
selecting and installing appropriate plant species on the 
streambank. This design is most successful on streambanks 
where moderate erosion and channel migration are 
anticipated. Reinforcement at the toe of the bank is often 
required, particularly where flow velocities exceed the 
tolerance range for plantings and where erosion occurs 
below base flows. To determine the appropriate slope 
angle, slope stability analyses that take into account 
streambank materials, groundwater fluctuations, and bank 
loading conditions are recommended (FISRWG, 1998). 
 
Additional Resources 

 FISRWG. 1998. Stream Corridor Restoration: 
Principles, Processes, and Practices. Federal Interagency Stream Restoration Working Group. 
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf. 

 
 Mississippi State University, Center for Sustainable Design. 1999. Water Related Best 

Management Practices in the Landscape: Bank Shaping and Vegetating. Created for United 
States Department of Agriculture, Natural Resource Conservation Service, Watershed Science 
Institute. http://www.abe.msstate.edu/csd/NRCS-BMPs/pdf/streams/bank/bankshaping.pdf. 

Channelization 
 Physical & chemical 
 Instream/riparian restoration 

Dams 
 Erosion control 
 Runoff control 
 Chemical/pollutant control 
 Watershed protection  
 Aerate reservoir water  
 Improve tailwater oxygen 
 Restore/maintain habitat  
 Maintain fish passage 

Erosion 
 Streambanks  Shorelines 

    Vegetative 
  Structural 
  Integrated 

 Planning & regulatory

0041400

http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf�
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf�
http://www.abe.msstate.edu/csd/NRCS-BMPs/pdf/streams/bank/bankshaping.pdf�
http://www.abe.msstate.edu/csd/NRCS-BMPs/pdf/streams/bank/bankshaping.pdf�


Chapter 7: Practices for Implementing Management Measures 

EPA 841-B-07-002   July 2007 7-10

Beach Nourishment 
 
The creation or nourishment of existing beaches provides 
protection to the eroding area and can also provide a 
riparian habitat function, particularly when portions of the 
finished project are planted with beach or dune grasses 
(Woodhouse, 1978). Beach nourishment (Figures 7.1 
through 7.4) requires a readily available source of suitable 
fill material that can be effectively transported to the 
erosion site for reconstruction of the beach (Hobson, 
1977). Dredging or pumping from offshore deposits is the 
method most frequently used to obtain fill material for 
beach nourishment. A second possibility is the mining of 
suitable sand from inland areas and overland hauling and 
dumping by trucks. To restore an eroded beach and 
stabilize it at the restored position, fill is placed directly 
along the eroded sector (USACE, 1984). In most cases, 
plans must be made to periodically obtain and place additional fill on the nourished beach to 
replace sand that is carried offshore into the zone of breaking waves or alongshore in littoral drift 
(Houston, 1991; Pilkey, 1992). 
 
One important task that should not be 
overlooked in the planning process for 
beach nourishment projects is the proper 
identification and assessment of the 
ecological and hydrodynamic effects of 
obtaining fill material from nearby 
submerged coastal areas. Removal of 
substantial amounts of bottom sediments in 
coastal areas can disrupt populations of 
fish, shellfish, and benthic organisms 
(Atlantic States Marine Fisheries 
Commission, 2002). Grain size analysis 
should be performed on sand from both the 
borrow area and the beach area to be 
nourished. Analysis of grain size should 
include both size and size distribution, and 
fill material should match both of these 
parameters (Stauble, 2005). Fill materials 
should also be analyzed for the presence of 
contaminants, and contaminated sediment 
should not be used (CA Department of 
Boating and Waterways and State Coastal 
Conservancy, 2002). Turbidity levels in the 
overlying waters can also be raised to 
undesirable levels (EUCC, 1999). Certain  

 
Figure 7.1 Dune Nourishment (CA Dept. of Boating and 
Waterways and State Coastal Conservancy, 2002) 

 
Figure 7.2 Dry Beach Nourishment (CA Dept. of Boating 
and Waterways and State Coastal Conservancy, 2002) 
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areas may have seasonal restrictions on 
obtaining fill from nearby submerged 
areas (TRB, 2001). Timing of 
nourishment activities is frequently a 
critical factor since the recreational 
demand for beach use frequently 
coincides with the best months for 
completing the beach nourishment. 
These may also be the worst months 
from the standpoint of impacts to 
aquatic life and the beach community 
such as turtles seeking nesting sites. 
 
Design criteria should include proper 
methods for stabilizing the newly 
created beach and provisions for long-
term monitoring of the project to 
document the stability of the newly 
created beach and the recovery of the 
riparian habitat and wildlife in the area. 
 
 
Additional Resources 

 Barber, D. No date. Beach 
Nourishment Basics. 
http://www.brynmawr.edu/geology/geomorph/beachnourishmentinfo.html. 

 
 NOAA. No date. Beach Nourishment: A Guide for Local Government Officials. U.S. Department 

of Commerce, NOAA Coastal Services Center. http://www.csc.noaa.gov/beachnourishment.  
 

 Scottish National Heritage. No date. A Guide to Managing Coastal Erosion in Beach/Dune 
Systems: Beach Nourishment. http://www.snh.org.uk/publications/on-line/ 
heritagemanagement/erosion/appendix_1.7.shtml. 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7.3 Profile Nourishment (CA Dept. of Boating and 
Waterways and State Coastal Conservancy, 2002) 

 
Figure 7.4 Nearshore Bar Nourishment (CA Dept. of Boating 
and Waterways and State Coastal Conservancy, 2002) 
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Behavioral Barriers  
 
Behavioral barriers use fish responses to external stimuli to 
keep fish away from intakes or to attract them to a bypass. 
Since fish behavior is notably variable both within and 
among species, behavioral barriers cannot be expected to 
prevent all fish from entering hydropower intakes. 
Environmental conditions such as high turbidity levels can 
obscure some behavioral barriers, such as lighting systems 
and curtains. Competing behaviors such as feeding or 
predator avoidance can also be a factor influencing the 
effectiveness of behavioral barriers at a particular time.  
 
Electric screens, bubble and chain curtains, light, sound, 
and water jets have been evaluated in laboratory or field 
studies and show mixed results. Despite numerous studies, 
very few permanent applications of behavioral barriers 
have been realized (EPRI, 1999). Some authors suggest 
using behavioral barriers in combination with physical barriers (Mueller et al., 1999). 
 
Electrical screens keep fish away from structures and guide them into bypass areas for removal. 
Fish seem to respond to the electrical stimulus best when water velocities are low. Tests of an 
electrical guidance system at the Chandler Canal diversion (Yakima River, Washington) showed 
efficiency ranging from 70 to 84 percent for velocities of less than 1 ft/sec. Efficiencies 
decreased to less than 50 percent when water velocities were higher than 2 ft/sec (Pugh et al., 
1971). Success of electrical screens may be specific to species and fish size. An electrical field 
strength suitable to deter small fish may result in injury or death to large fish, since total fish 
body voltage is directly proportional to fish body length (Stone and Webster, 1986). Electrical 
screens require constant maintenance of electrodes and associated underwater hardware to 
maintain effectiveness. Surface water quality can affect the life and performance of electrodes. 
 
Bubble and chain curtains are created by pumping air through a diffuser to create a continuous, 
dense curtain of bubbles, which can cause an avoidance response. Many factors affect fish 
response to the curtains, including temperature, turbidity, light, and water velocity. Bubbler 
systems should be constructed from corrosion-resistant materials and be installed with adequate 
positioning of the diffuser away from areas where siltation might clog the air ducts. Hanging 
chains provide a physical, visible obstacle that fish avoid. They are species-specific and 
lifestage-specific. Efficiency of hanging chains is affected by such variables as velocity, instream 
flow, turbidity, and illumination levels. Debris can limit their performance. In particular, buildup 
of debris can deflect chains into a nonuniform pattern and disrupt hydraulic flow patterns. 
 
Strobe lights repel fish by producing an avoidance response. A strobe light system at Saunders 
Generating Station in Ontario, Canada was found to be 67 to 92 percent effective at repelling or 
diverting eels (EPRI, 1999). Turbidity levels can affect strobe light efficiency. The intensity and 
duration of the flash can also affect the response of the fish; for instance, an increase in flash 
duration has been associated with less avoidance. Strobe lights have the potential for far-field 
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fish attraction, since they can appear to fish as a constant light source due to light attenuation 
over a long distance (Stone and Webster, 1986). Strobe lights at Hiram M. Chittenden Locks in 
Seattle, Washington were examined to determine how fish respond, depending on strobe light 
distance. Vertical avoidance was 90 to 100 percent when lights were 0.5 meters away, 45 percent 
when 2.5 meters away, and 19 percent when 4.5 to 6.5 meters away (EPRI, 1999). 
 
Mercury lights have successfully attracted fish to passage systems and repelled them from dams. 
Studies suggest their effectiveness is species-specific; alewives (Alosa pseudoharengus) were 
attracted to mercury light, whereas coho salmon (Oncorhynchus kisutch) and rainbow trout 
(Oncorhynchus mykiss) displayed no attraction to the light (Stone and Webster, 1986). In a test 
on the Susquehanna River (Maryland, Pennsylvania, and New York), mercury lights attracted 
gizzard shad (OTA, 1995). Although results have been mixed, low overall cost of the systems 
has led to continued research on their effectiveness (Duke Engineering & Services, Inc., 2000).  
 
Underwater sound, broadcast at different frequencies and amplitudes, has been effective in 
attracting fish away from dams or repelling fish from dangers around dams, although the results 
of field tests are not consistent. Fish have been attracted, repelled, or guided by the sound. A 
study prepared for DOE showed that low-frequency, high particle motion was effective at 
invoking flight and avoidance responses in salmonids (Mueller et al., 1998). These finding agree 
with Knudsen et al. (1994), who found that low frequencies are efficient for evoking awareness 
reactions and avoidance responses in juvenile Atlantic salmon. Not all fish possess the ability to 
perceive sound or localized acoustical sources (Harris and Van Bergeijk, 1962). Fish also 
frequently seem to become habituated to the sound source.  
 
Poppers are pneumatic sound generators that create a high-energy acoustic output to repel fish. 
Poppers have effectively repelled warm-water fish from water intakes. Laboratory and field 
studies in California indicate avoidance by several freshwater species such as alewives (Alosa 
pseudoharengus), perch, and smelt. Salmonids do not seem to be effectively repelled (Stone and 
Webster, 1986). Operation and maintenance considerations include frequent replacement of “O” 
rings, air entrainment in water inlets, and vibration of structures associated with the inlets. 
 
Water jet curtains create hydraulic conditions that repel fish. Effectiveness is influenced by the 
angle at which water is jetted. Although effectiveness averages 75 percent (Stone and Webster, 
1986), not enough is known to determine what variables affect performance of water jet curtains. 
Important operation and maintenance concerns would be clogging of the jet nozzles by debris or 
rust and the acceptable range of stream flow conditions, which contribute to effective results. 
 
Hybrid barriers or combinations of different barriers can enhance the effectiveness of individual 
behavioral barriers. Laboratory studies showed a chain net barrier combined with strobe lights to 
be up to 90 percent effective at repelling some species and sizes of fish. Tests of combining rope-
net and chain-rope barriers have shown good results. Barriers with horizontal and vertical 
components in the water column are more effective than those with vertical components alone. 
Barriers with a large diameter are more effective than those with a small diameter, and thicker 
barriers are more effective than thinner barriers. Effectiveness of hanging chains was increased 
when used in combination with strobe lights. Effectiveness also increased when strobe lights 
were added to air bubble curtains and poppers (Stone and Webster, 1986). 
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Branch Packing  
 
Branch packing consists of alternating layers of live 
branch cuttings and compacted backfill to repair small, 
localized slumps and holes in slopes (Figure 7.5). Live 
branch cuttings may range from 0.5 to 2 inches in 
diameter. They should be long enough to touch 
undisturbed soil at the back of the trench and extend 
slightly outward from the rebuilt slope face. Wooden 
stakes should be 5 to 8 feet long, depending on the depth 
of the slump or hole being repaired. Stakes should also be 
made from poles that are  
3 to 4 inches in diameter or 2 by 4 feet lumber. Live posts 
can be substituted. As plant tops begin to grow, the branch 
packing system becomes more effective in retarding runoff 
and reducing surface erosion. Trapped sediment refills the 
localized slumps or holes, while roots spread throughout 
the backfill and surrounding earth to form a unified mass. 
Branch packing is not effective in slump areas greater than 4 feet deep or 5 feet wide (USDA-
NRCS, 1992). Installation guidelines are available from the USDA-FS Soil Bioengineering 
Guide (USDA-FS, 2002) and the USDA Natural Resources Conservation Service’s (NRCS’s) 
Engineering Field Handbook, Chapter 18 (USDA-NRCS, 1992). 
 
Additional Resources 

 FISRWG. 1998. Stream 
Corridor Restoration: 
Principles, Processes, and 
Practices. Federal Interagency 
Stream Restoration Working 
Group. 
http://www.nrcs.usda.gov/ 
technical/stream_restoration/ 
PDFFILES/APPENDIX.pdf. 

 
 ISU. 2006. How to Control 

Streambank Erosion: 
Branchpacking. Iowa State 
University. 
http://www.ctre.iastate.edu/ 
erosion/manuals/streambank/ 
branchpacking.pdf. 

  
Figure 7.5 Branch Packing (USDA-FS, 2002) 
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Breakwaters  
 
Breakwaters are wave energy barriers designed to protect 
the land or nearshore area behind them from the direct 
assault of waves. Breakwaters have traditionally been used 
only for harbor protection and navigational purposes; in 
recent years, however, designs of shore-parallel segmented 
breakwaters have been used for shore protection purposes 
(Fulford, 1985; Hardaway and Gunn, 1989; Hardaway and 
Gunn, 1991; USACE, 1990). Segmented breakwaters can 
be used to provide protection over longer sections of 
shoreline than is generally affordable through the use of 
bulkheads or revetments. Wave energy is able to pass 
through the breakwater gaps, allowing for the maintenance 
of some level of longshore sediment transport, as well as 
mixing and flushing of the sheltered waters behind the 
structures. The cost per foot of shore for the installation of 
segmented offshore breakwaters is generally competitive 
with the costs of stone revetments and bulkheads (Hardaway et al., 1991). 
 
Figure 7.6 provides a view of breakwaters off the coast of Pennsylvania and Figure 7.7 illustrates 
single and multiple breakwaters. 
 
 

Figure 7.6 Breakwaters – View of Presque Isle, Pennsylvania (USACE, 2003) 
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 Figure 7.7 Single and Multiple Breakwaters (USACE, 2003) 

 
Additional Resource 

 USACE. No date. Breakwaters. 
http://www.usna.edu/NAOE/courses/en420/bonnette/breakwater_design.html. 
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Brush Layering  
 
Brush layering consists of placing live branch cuttings 
interspersed between layers of soil on cut slopes or fill 
slopes (Figures 7.8 and 7.9). These systems are 
recommended on slopes up to 2:1 in steepness and not to 
exceed 15 feet in vertical height. Branch cuttings, which 
are placed in a crisscross or overlapping pattern, should be 
long enough to reach the back of the bench and still 
protrude from the bank (growing tips facing the outside of 
the slope). The portions of the brush that protrude from the 
slope face assist in retarding runoff and reducing surface 
erosion. Backfill is then placed on the branches and 
compacted. 
 
Brush layering can be used to stabilize a slope against 
shallow sliding or mass wasting, as well as to provide 
erosion protection. Brush layers can stabilize and reinforce 
the outside edge or face of drained earthen buttresses placed against cut slopes or embankment 
fills. Brush layering works better on fill slopes than cut slopes, because much longer stems can 
be used in fill (Mississippi State University, 1999). It is most applicable for areas subjected to cut 
or fill operations or areas that are highly disturbed and/or eroded (ECY, 2007) 
 
Brush layering is somewhat similar to live fascine systems because both involve the cutting and 
placement of live branch cuttings on slopes. The two techniques differ principally in the 
orientation of the branches and the depth to which they are placed in the slope. In brush layering, 
the cuttings are oriented more or less perpendicular to the slope contour. In live fascine systems, 
the cuttings are oriented more or less parallel to the slope contour. The perpendicular orientation 
is more effective from the point of view of earth reinforcement and mass stability of the slope  
(USDA-NRCS, 1992). Thus, brush  
layering is more effective than live 
fascines in terms of earth 
reinforcement and mass stability 
(Mississippi State University, 1999). 
When used on a fill slope, brush 
layering is similar to vegetated 
geogrids, except the technique does 
not use geotextile fabric (USDA-FS, 
2002). 
 
Brush layering can disrupt native 
soils. Therefore, installation should 
be completed in phases and no more 
area should be excavated than is 
necessary (ECY, 2007). 
 

 

Figure 7.8 Brush Layering: Plan View (USDA-FS, 2002) 
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Additional Resources 
 

 Mississippi State University, 
Center for Sustainable Design. 
1999. Water Related Best 
Management Practices in the 
Landscape: Brush Layering. 
Created for United States 
Department of Agriculture, 
Natural Resource Conservation 
Service, Watershed Science 
Institute. 
http://www.abe.msstate.edu/ 
csd/NRCS-BMPs/pdf/streams/ 
bank/brushlayer.pdf. 

 
 Myers, R.D. 1993. Slope 

Stabilization and Erosion 
Control Using Vegetation: A 
Manual of Practice for Coastal Property Owners: Brush Layering. Shorelands and Coastal Zone 
Management Program, Washington Department of Ecology. Olympia, WA. Publication 93-30. 
http://www.ecy.wa.gov/programs/sea/pubs/93-30/brush.html. 

 
 Walter, J., D. Hughes, and N.J. Moore. 2005. Streambank Revegetation and Protection: A Guide 

for Alaska. Revegetation Techniques: Brush/Hedge – Brush Layering. Revised Edition. Alaska 
Department of Fish and Game, Division of Sport Fish. 
http://www.sf.adfg.state.ak.us/SARR/restoration/techniques/hedgebrush.cfm. 

 

 

Figure 7.9 Brush Layering: Fill Method (USDA-FS, 2002) 
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Brush Mattressing  
 
Brush mattressing is commonly used in Europe for 
streambank protection (Figure 7.10). It involves digging a 
slight depression on the bank and creating a mat or 
mattress from woven wire or single strands of wire and 
live, freshly cut branches from sprouting trees or shrubs. 
Branches approximately 1 inch in diameter are normally 
cut 6 to 9 feet long (the height of the bank to be covered) 
and laid in criss-cross layers with the butts in alternating 
directions to create a uniform mattress with few voids. The 
mattress is then covered with wire secured with wooden 
stakes 2.5 to 4 feet long. It is then covered with soil and 
watered repeatedly to fill voids with soil and facilitate 
sprouting; however, some branches should be left partially 
exposed on the surface. The structure may require 
protection from undercutting by placement of stones or 
burial of the lower edge. Brush mattresses are generally 
resistant to waves and currents and provide protection from the digging out of plants by animals. 
Disadvantages include possible burial with sediment in some situations and difficulty in making 
later plantings through the mattress. 
 
Installation guidelines are available from the USDA-FS Soil Bioengineering Guide (USDA-FS, 
2002). Under the Ecosystem Management and Restoration Research Program (EMRRP), the 
USACE has presented research on brush mattresses in a technical note (Brush Mattresses for 
Streambank Erosion Control).3 
 
Additional Resources 

 Allen, H.H. and C. Fischenich. 2001. Brush Mattresses for Streambank Erosion Control. U.S. 
Army Corps of Engineers, Ecosystem Management and Restoration Research Program. 
http://el.erdc.usace.army.mil/elpubs/pdf/sr23.pdf. 

 
 FISRWG. 1998. Stream Corridor Restoration: Principles, Processes, and Practices. Federal 

Interagency Stream Restoration Working Group. 
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf. 

 
 ISU. 2006. How to Control Streambank Erosion: Brushmattress. Iowa State University. 

http://www.ctre.iastate.edu/erosion/manuals/streambank/brushmattress.pdf. 
 

 Mississippi State University, Center for Sustainable Design. 1999. Water Related Best 
Management Practices in the Landscape: Brush Mattress. Created for United States Department 
of Agriculture, Natural Resource Conservation Service, Watershed Science Institute. 
http://www.abe.msstate.edu/csd/NRCS-BMPs/pdf/streams/bank/brushmattress.pdf. 

                                                 
3 http://el.erdc.usace.army.mil/elpubs/pdf/sr23.pdf 
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Figure 7.10 Brush Mattress (USDA-FS, 2002) 
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Bulkheads and Seawalls  
 
Bulkheads (Figure 7.11) are primarily soil-retaining 
structures designed to also resist wave attack. Seawalls are 
principally structures designed to resist wave attack, but 
they also may retain some soil (USACE, 1984). Both 
bulkheads and seawalls may be built of many materials, 
including steel, timber, or aluminum sheet pile, gabions, or 
rubble-mound structures. Although bulkheads and seawalls 
protect the upland area against further erosion and land 
loss, they often create a local problem. Downward forces 
of water, produced by waves striking the wall, can produce 
a transfer of wave energy and rapidly remove sand from 
the wall (Pilkey and Wright, 1988). A stone apron is often 
necessary to prevent scouring and undermining. With 
vertical protective structures built from treated wood, there 
are also concerns about the leaching of chemicals used in 
the wood preservatives. Chromated copper arsenate 
(CCA), the most  
popular chemical used for 
treating the wood used in 
docks, pilings, and bulkheads, 
contains elements of 
chromium, copper, and arsenic 
that are toxic above trace levels 
(CSWRCB, 2005; Kahler et al., 
2000). 
 
Additional Resources 

 Scottish National Heritage. 
No date. A Guide to 
Managing Coastal Erosion 
in Beach/Dune Systems: 
Seawalls. 
http://www.snh.org.uk/ 
publications/on-line/ 
heritagemanagement/ 
erosion/appendix_1.12.shtml. 

 
 USACE. No date. Bulkheads 

and Seawalls. 
http://www.usna.edu/NAOE/
courses/en420/bonnette/Seawall_Design.html. 

Figure 7.11 Typical Bulkhead Types (USACE, 2003) 
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Check Dams 
 
Check dams, a type of grade control structure, are small 
dams constructed across an influent, intermittent stream, or 
drainageway to reduce channel erosion by restricting flow 
velocity. They can serve as emergency or temporary 
measures in small eroding channels that will be filled or 
permanently stabilized at a later date. Check dams can be 
installed in eroding gullies as permanent measures that fill 
up with sediment over time. In permanent usage, when the 
impounded area is filled, a relatively level surface or delta 
is formed over which water flows at a noneroding gradient. 
The water then cascades over the dam through a spillway 
onto a hardened apron. A series of check dams may be 
constructed along a stream channel of comparatively steep 
slope or gradient to create a channel consisting of a 
succession of gentle slopes with cascades in between.  
 
Check dams can be nonporous (constructed from concrete, sheet steel, or wet masonry) or porous 
(using available materials such as straw bales, rock, brush, wire netting, boards, and posts). 
Porous dams release part of the flow through the structure, decreasing the head of flow over the 
spillway and the dynamic and hydrostatic forces against the dam. Nonporous dams are durable, 
permanent, and more expensive, while porous dams are simpler, more economical to construct, 
and temporary. Maintenance of check dams is important, especially the areas to the sides of the 
dam. Regular inspections, particularly after high flow events, should be performed to observe 
and repair erosion at the sides of the check dams. Excessive erosion could dislodge the check 
dam, create additional channel erosion, and add more sediment to the streambed. 
 
Additional Resources 

 CASQA. 2003. California Stormwater BMP Construction Handbook: Check Dams. California 
Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/Construction/SE-4.pdf.  

 
 ISU. 2006. Iowa Construction Site Erosion Control Manual: Check Dam. Iowa State University. 

http://www.ctre.iastate.edu/erosion/manuals/construction/3.3_check_dam.pdf.  
 

 Mississippi State University, Center for Sustainable Design. 1999. Water Related Best 
Management Practices in the Landscape: Check Dam. Created for United States Department of 
Agriculture, Natural Resource Conservation Service, Watershed Science Institute. 
http://www.abe.msstate.edu/csd/NRCS-BMPs/pdf/water/erosion/checkdam.pdf. 

 
 SMRC. No date. Stream Restoration: Grade Control Practices. The Stormwater Manager’s 

Resource Center. 
http://www.stormwatercenter.net/Assorted%20Fact%20Sheets/Restoration/grade_control.htm. 

 
 Tennessee Department of Environment and Conservation. 2002. Erosion and Sediment Control 

Handbook: Check Dams. Tennessee Department of Environment and Conservation, Nashville, 
TN. http://state.tn.us/environment/wpc/sed_ero_controlhandbook/cd.pdf.  
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Coconut Fiber Roll 
 
The coconut fiber roll technique consists of cylindrical 
structures composed of coconut husk fibers held together 
with twine woven from coconut material (Figures 7.12 and 
7.13). The fiber rolls are typically manufactured in 12-inch 
diameters and lengths of 20 feet, which serves to protect 
slopes from erosion, trap sediment, and as a result, 
encourage plant growth within the fiber roll. The system is 
typically installed near the toe of the streambank with 
dormant cuttings and rooted plants inserted into holes cut 
into the fiber rolls. Once installed, the system provides a 
good substrate for promoting plant growth and is 
appropriate where short-term moderate toe stabilization is 
needed. Installation of this design requires minimal site 
disturbance and is ideal for sites that are especially 
sensitive to disturbance. A limitation of this system is that 
it cannot withstand high velocities or large ice buildup, and 
it can be fairly expensive to construct. Coconut fiber rolls have an effective life of 6 to 10 years. 
In some locations, similar and abundant locally available materials, such as corn stalks, are being 
used instead of coconut materials (FISRWG, 1998). 
 
Installation guidelines are available from the USDA-
FS Soil Bioengineering Guide (USDA-FS, 2002). 
Under EMRRP, the USACE has presented research 
on coconut rolls in a technical note (Coir Geotextile 
Roll and Wetland Plants for Streambank Erosion 
Control), which is available at 
http://el.erdc.usace.army.mil/elpubs/pdf/sr04.pdf. 
 
Additional Resources 

 CASQA. 2003. California Stormwater BMP 
Construction Handbook: Fiber Rolls. California 
Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/ 
Construction/SE-5.pdf. 

 
 FISRWG. 1998. Stream Corridor Restoration: Principles, Processes, and Practices. Federal 

Interagency Stream Restoration Working Group. 
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf. 

 
 ISU. 2006. How to Control Streambank Erosion: Coconut Fiber Rolls. Iowa State University. 

http://www.ctre.iastate.edu/erosion/manuals/streambank/coconut_fiber.pdf. 

 

Figure 7.12 Coconut Fiber Roll 
(Montgomery Watson, 2001) 
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 Mississippi State University, Center for Sustainable Design. 1999. Water Related Best 

Management Practices in the Landscape: Coconut Fiber Roll. Created for United States 
Department of Agriculture, Natural Resource Conservation Service, Watershed Science Institute. 
http://www.abe.msstate.edu/csd/NRCS-BMPs/pdf/streams/bank/coconutfiberroll.pdf. 

 
 

 
Figure 7.13 Coconut Fiber Roll (USDA-FS, 2002) 
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Collection Systems  
 
Collection systems involve capture of fish by screening 
and/or netting followed with transport by truck or barge to 
a downstream location. Since the late 1970s, the USACE 
has successfully implemented a program that takes juvenile 
salmon from the uppermost dams in the Columbia River 
system (Pacific Northwest) and transports them by barge or 
truck to below the last dam. The program improves the 
travel time of fish through the river system, reduces most 
of the exposure to reservoir predators, and eliminates the 
mortality associated with passing through a series of 
turbines (van der Borg and Ferguson, 1989). Survivability 
rates for the collected fish are in excess of 95 percent, as 
opposed to survival rates of about 60 percent when the fish 
remain in the river system and pass through the dams 
(Dodge, 1989). However, the collection efficiency can 
range from 70 percent to as low as 30 percent. At the 
McNary Dam on the Columbia River, spill budgets are also implemented to improve overall 
passage (discussed in greater detail below) when the collection rate achieves less than 70 percent 
efficiency (Dodge, 1989). 
 
Additional Resource 

 Chelan County Public Utility District. No date. Juvenile Fish Bypass. 
http://www.chelanpud.org/juvenile-fish-passage.html. 
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Construct Runoff Intercepts 
 
Benches, terraces, or ditches break up a slope by providing 
areas of low slope in the reverse direction. This keeps 
water from proceeding down the slope at increasing 
volume and velocity. Instead, the flow is directed to a 
suitable outlet or protected drainage system. The frequency 
of benches, terraces, or ditches will depend on the 
erodibility of the soils, steepness and length of the slope, 
and rock outcrops. This practice can be used if there is a 
potential for erosion along the slope. 
 
Earth dikes, perimeter dikes or swales, or diversions can 
intercept and convey runoff from above disturbed areas to 
undisturbed areas or drainage systems. An earth dike is a 
temporary berm or ridge of compacted soil that channels 
water to a desired location. A perimeter dike/swale or 
diversion is a swale with a supporting ridge on the lower 
side that is constructed from the soil excavated from the adjoining swale (Delaware DNREC, 
2003). These practices can intercept flow from denuded areas or newly seeded areas and keep 
clean runoff away from disturbed areas. The structures can be stabilized within 14 days of 
installation. A pipe slope drain, also known as a pipe drop structure, is a temporary pipe placed 
from the top of a slope to the bottom of the slope to convey concentrated runoff down the slope 
without causing erosion (Delaware DNREC, 2003). 
 
Additional Resources 

 CASQA. 2003. California Stormwater BMP Construction Handbook: Earth Dikes and Drainage 
Swales. California Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/Construction/EC-9.pdf. 

 
 Fifield, J. 2000. Design and Implementation of Runoff Control Structures: Diversion Dikes and 

Swales. http://www.forester.net/ec_0001_design.html#diversion. 
 

 Lake Superior/Duluth Streams. 2005. Grassed Swales. 
http://www.duluthstreams.org/stormwater/toolkit/swales.html. 
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Constructed Spawning Beds 
 
When a dam adversely affects the aquatic habitat of an 
anadromous fish species, one option may be to construct 
replacement spawning beds. Additional facilities such as 
electric barriers, fish ladders, or bypass channels would be 
required to channel the fish to these spawning beds. 
 
Merz et al., (2004) tested whether spawning bed 
enhancement increases survival and growth of Chinook 
salmon (Oncorhynchus tshawytscha) embryos in a 
regulated stream with a gravel deficit. The authors also 
examined a dozen physical parameters correlated with 
spawning sites (e.g., stream velocity, average turbidity, 
distance from the dam) and how they predicted survival 
and growth of Chinook salmon and steelhead 
(Oncorhynchus mykiss). The results suggest that spawning 
bed enhancement can improve embryo survival in 
degraded habitat. Measuring observed physical parameters before and after spawning bed 
manipulation can also accurately predict benefits. The National Oceanic and Atmospheric 
Administration’s (NOAA’s) Status Review of Chinook Salmon from Washington, Idaho, Oregon, 
and California (1998) states that artificial spawning beds for ocean-type Chinook salmon 
operated near three different dams was discontinued because of high pre-spawning mortality in 
adult fish and poor egg survival in the spawning beds. Success of constructed spawning beds in 
increasing survival and development of fish varies and often depends on the site. 
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Construction Management 
 
Construction areas can be managed properly to control 
erosion by stabilizing entrances and proper traffic routing. 
A construction entrance is a pad of gravel or rock over 
filter cloth located where traffic enters and leaves a 
construction site. As construction vehicles drive over the 
gravel, mud and sediment are collected from the vehicles’ 
wheels. To maximize effectiveness, the rock pad should be 
at least 50 feet long and 10 to 12 feet wide. The gravel 
should be 1- to 2-inch aggregate 6 inches deep laid over a 
layer of filter fabric. Maintenance might include pressure 
washing the gravel to remove accumulated sediment and 
adding more rock to maintain thickness. Runoff from this 
entrance should be treated before exiting the site. This 
practice can be combined with a designated truck wash-
down station to ensure sediment is not transported off-site. 
 
Where possible, construction traffic should be directed to avoid existing or newly planted 
vegetation. Instead, it should be directed over areas that must be disturbed for other construction 
activity. This practice reduces the net total area that is cleared and susceptible to erosion. 
 
Additional Resources 

 CASQA. 2003. California Stormwater BMP Construction Handbook: Stabilized Construction 
Entrance/Exit. California Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/Construction/TR-1.pdf. 

 
 ISU. 2006. Iowa Construction Site Erosion Control Manual: Stabilized Construction Entrance. 

Iowa State University. 
http://www.ctre.iastate.edu/erosion/manuals/construction/3.14_stabilized_entrance.pdf. 
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Dormant Post Plantings  
 
Dormant post plantings include planting of either 
cottonwood, willow, poplar, or other sprouting species 
embedded vertically into streambanks to increase channel 
roughness, reduce flow velocities near the slope face, and 
trap sediment (Figure 7.14). Dormant posts are made up of 
large cuttings installed in streambanks in square or 
triangular patterns. Live posts should be 7 to 20 feet long 
and 3 to 5 inches in diameter. This method is effective for 
quickly establishing riparian vegetation particularly in arid 
regions. By decreasing near bank flow velocities, this 
design causes sediment deposition and reduces streambank 
erosion. This design is more resistant to erosion than live 
staking or similar designs that use smaller cuttings. 
Success of this design is most likely on streambanks that 
are not gravel dominated and where ice build up is not 
common. The exclusion of certain herbivores aids in the 
success of this design. This method should be combined with other soil  
bioengineering techniques to achieve a comprehensive streambank restoration design (FISRWG, 
1998). Installation guidelines are available from the USDA-FS Soil Bioengineering Guide 
(USDA-FS, 2002). 
 
Additional Resources 

 FISRWG. 1998. 
Stream Corridor 
Restoration: 
Principles, Processes, 
and Practices. 
Federal Interagency 
Stream Restoration 
Working Group. 
http://www.nrcs.usda.
gov/technical/ 
stream_restoration/ 
PDFFILES/ 
APPENDIX.pdf. 

 
 ISU. 2006. How to 

Control Streambank 
Erosion: Dormant 
Post Plantings. Iowa 
State University. 
http://www.ctre.iastate.edu/erosion/manuals/streambank/dormant_post.pdf. 

Figure 7.14 Live Posts (USDA-FS, 2002) 
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Encourage Drainage Protection  
 
A complete understanding of watershed protection should 
include the implementation of practices that guide future 
development and land use activities. This will not only 
help to identify existing sources of NPS pollution but also 
to prevent future impairments that may impact dam 
construction or operations and reservoir management. 
Watershed protection practices can include zoning for 
natural resource protection. Several zoning techniques are: 
 

• Use cluster zoning and planned unit development 
• Consider resource protection zones 
• Practice performance-based zoning 
• Establish overlay zones 
• Establish bonus or incentive zoning 
• Consider large lot zoning 
• Practice agricultural protection zoning 
• Use watershed-based zoning 
• Delineate urban growth boundaries 
 

More details about these techniques and case studies can be found in Protecting Wetlands: Tools 
for Local Governments in the Chesapeake Bay Region (Chesapeake Bay Program, 1997). 
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Equipment Runoff Control  
 
During construction and maintenance activities at dams, 
equipment and machinery can be a potential source of 
pollution to the surface and ground water. Thinners or 
solvents should not be discharged into sanitary or storm 
sewer systems or into surface water systems, when 
cleaning machinery. Use alternative methods for cleaning 
larger equipment parts, such as high-pressure, 
high-temperature water washes or steam cleaning. 
Equipment-washing detergents can be used and wash water 
appropriately discharged. Small parts should be cleaned 
with degreasing solvents that can be reused or recycled. 
Washout from concrete trucks should never be dumped 
directly into surface waters or into a drainage leading to 
surface waters but can be disposed of into: 
 

• A designated area that will later be backfilled 
• An area where the concrete wash can harden, can be broken up, and can then be 

appropriately disposed 
• A location not subject to surface water runoff and more than 50 feet away from a 

receiving water 
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Erosion and Sediment Control (ESC) Plans  
 
ESC plans are important for controlling the adverse 
impacts of dam construction. ESC plans ensure that 
provisions for control measures are incorporated into the 
site planning stage of development. ESC plans also provide 
for prevention of erosion and sediment problems and 
accountability if a problem occurs (MDEP, 1990). In many 
municipalities, ESC plans are required under ordinances 
enacted to protect water resources. These plans describe 
the activities construction and maintenance personnel will 
use to reduce soil erosion and contain and treat runoff that 
is carrying eroded sediments. ESC plans typically include 
descriptions and locations of soil stabilization practices, 
perimeter controls, and runoff treatment facilities that will 
be installed and maintained before and during construction 
activities. In addition to special area considerations, the full 
ESC plan review inventory should include: 
 

• Topographic and vicinity maps 
• Site development plan 
• Construction schedule 
• Erosion and sedimentation control plan drawings 
• Detailed drawings and specifications for practices 
• Design calculations 
• Vegetation plan 
• Detailed drawings and specifications for control or management practices 

 
Some erosion and soil loss is unavoidable during land-disturbing activities. Although proper 
siting and design help prevent areas prone to erosion from being developed, construction 
activities invariably produce conditions where erosion can occur. To reduce the adverse impacts 
associated with construction activities at dams, the construction management measure suggests a 
system of nonstructural and structural ESCs for incorporation into an ESC plan. 
 
Nonstructural controls address erosion control by decreasing erosion potential, whereas 
structural controls are both preventive and mitigative because they control erosion and sediment 
movement. Brown and Caraco (1997) identified several general objectives that should be 
addressed in an effective ESC plan: 
 

• Minimize clearing and grading – clearing and grading should occur only where 
absolutely necessary to build and provide access to structures and infrastructure. Clearing 
should be done immediately before construction, rather than leaving soils exposed for 
months or years (SQI, 2000). 

• Protect waterways and stabilize drainage ways – all natural waterways within a 
development site should be clearly identified before construction activities begin. 
Clearing should generally be prohibited in or adjacent to waterways. Sediment control 
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practices such as check dams might be needed to stabilize drainage ways and retain 
sediment on-site.  

• Phase construction to limit soil exposure – construction phasing is a process where only a 
portion of the site is disturbed at any one time to complete the required building in that 
phase. Other portions of the site are not cleared and graded until exposed soils from the 
earlier phase have been stabilized and the construction nearly completed. 

• Stabilize exposed soils immediately – seeding or other stabilization practices should occur 
as soon as possible after grading. In colder climates, a mulch cover is needed to stabilize 
the soil during the winter months when grass does not grow or grows poorly. 

• Protect steep slopes and cuts - wherever possible, clearing and grading of existing steep 
slopes should be completely avoided. If clearing cannot be avoided, practices should be 
implemented to prevent runoff from flowing down slopes. 

• Install perimeter controls to filter sediments – perimeter controls are used to retain 
sediment-laden runoff or filter it before it exits the site. The two most common perimeter 
control options are silt fences and earthen dikes or diversions. 

• Employ advanced sediment-settling controls – traditional sediment basins are limited in 
their ability to trap sediments because fine-grained particles tend to remain suspended 
and the design of the basin themselves is often simplistic. Sediment basins can be 
designed to improve trapping efficiency through the use of perforated risers; better 
internal geometry; the installation of baffles, skimmers, and other outlet devices; gentler 
side slopes; and multiple-cell construction. 

 
ESC plans ensure that provisions for control measures that are incorporated into the site planning 
stage of development help to reduce the incidence of erosion and sediment problems, and 
improve accountability if a problem occurs. An effective plan for runoff management on 
construction sites controls erosion, retains sediments on-site to the extent practicable, and 
reduces the adverse effects of runoff. Climate, topography, soils, drainage patterns, and 
vegetation affect how erosion and sediment should be controlled on a site (Washington State 
Department of Ecology, 1989). 
 
ESC plans should be flexible to account for unexpected events that occur after the plans have 
been approved, including: 
 

• Discrepancies between planned and as-built grades 
• Weather conditions 
• Altered drainage 
• Unforeseen construction requirements 

 
Changes to an ESC plan should be made based on regular inspections that identify whether the 
ESC practices were appropriate or properly installed or maintained. Inspecting an ESC practice 
after storm events shows whether the practice was installed or maintained properly. Such 
inspections also show whether a practice requires cleanout, repair, reinforcement, or replacement 
with a more appropriate practice. Inspecting after storms is the best way to ensure that ESC 
practices remain in place and effective at all times during construction activities. 
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Because funding for ESC programs is not always dedicated, budgetary and staffing constraints 
may thwart effective program implementation. Brown and Caraco (1997) recommend several 
management techniques to ensure that ESC programs are properly administered: 
 

• Local leadership committed to the ESC program 
• Redeployment of existing staff from the office to the field or training room 
• Cross-training of local review and inspection staff 
• Submission of erosion prevention elements for early planning reviews. 
• Prioritization of inspections based on erosion risk 
• Requirement of designers to certify the initial installation of ESC practices 
• Investment in contractor certification and private inspector programs 
• Use of public-sector construction projects to demonstrate effective ESC controls 
• Enlistment of the talents of developers and engineering consultants in the ESC program 
• Revision and update of the local ESC manual 

 
An allowance item that acts as an additional “insurance policy” for complying with the erosion 
and sediment control plan can be added to bid or contract documents (Deering, 2000a). This 
allowance covers costs to repair storm damage to ESC measures as specified in the ESC plan. 
This allowance does not cover storm damage to property that is not related to the ESC plan, 
because this would be covered under traditional liability insurance. Damage caused by severe 
and continuous rain events, windblown objects, fallen trees or limbs, or high-velocity, short-term 
rain events on steep slopes and existing grades would be covered by the allowance, as would 
deterioration from exposure to the elements or excessive maintenance for silt removal. The 
contractor is responsible for being in compliance with the ESC plan by properly implementing 
and maintaining all specified measures and structures. The allowance does not cover damage to 
practices caused by improper installation or maintenance. 
 
Additional Resources 

 ISU. 2006. Iowa Construction Site Erosion Control Manual: Infiltration Basin and Trench. Iowa 
State University. http://www.ctre.iastate.edu/erosion/manuals/construction/4.1_infiltration.pdf. 

 
 Milwaukee River Basin Partnership. 2003. Detention & Infiltration Basins.  

http://clean-water.uwex.edu/plan/drbasins.htm. 
 

 Tennessee Department of Environment and Conservation. 2002. Erosion and Sediment Control 
Handbook: Vegetative Practices. Tennessee Department of Environment and Conservation, 
Nashville, TN. 
http://state.tn.us/environment/wpc/sed_ero_controlhandbook/2.%20Vegetative%20Practices.pdf. 
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Erosion Control Blankets 
 
Turf reinforcement mats (TRMs) combine vegetative 
growth and synthetic materials to form a high-strength mat 
that helps prevent soil erosion in drainage areas and on 
steep slopes (Figure 7.15) (USEPA, 1999). TRMs enhance 
vegetation’s natural ability to protect soil from erosion. 
They are composed of interwoven layers of nondegradable 
geosynthetic materials (e.g., nylon, polypropylene) stitched 
together to form a three-dimensional matrix. They are thick 
and porous enough to allow for soil filling and retention. In 
addition to providing scour protection, the mesh netting of 
TRMs is designed to enhance vegetative root and stem 
development. By protecting the soil from scouring forces 
and enhancing vegetative growth, TRMs can raise the 
threshold of natural vegetation to withstand higher 
hydraulic forces on stabilization slopes, streambanks, and 
channels. In addition to reducing flow velocities, natural vegetation removes particulates through 
sedimentation and soil infiltration and improves site aesthetics. In general, TRMs should not be 
used for the following: 
 

• To prevent deep-seated slope failure due to causes other than surficial erosion 
• If anticipated hydraulic conditions are beyond the limits of TRMs and natural vegetation 
• Directly beneath drop outlets to dissipate impact force (can be used beyond impact zone) 
• Where wave height might exceed 1 foot (can protect areas upslope of wave impact zone) 
 

The performance of a TRM-lined conveyance system 
depends on the duration of the runoff event. For 
short-term events, TRMs are typically effective at 
flow velocities of up to 15 feet per second and shear 
stresses of up to 8 lb/ft2. However, specific high-
performance TRMs may be effective under more 
severe hydraulic conditions. Practitioners should 
check with manufacturers for specifications and 
performance limits of different products. Factors 
influencing the cost of TRMs include the type of 
material required, site conditions (e.g., underlying 
soils, slope steepness), and installation-specific 
factors (e.g., local construction costs). TRMs 
typically cost considerably less than concrete and 
riprap solutions. 
 

 

Figure 7.15 Erosion Control Blanket  
(Conwed Fibers, n.d.) 

Channelization 
 Physical & chemical 
 Instream/riparian restoration 

Dams 
 Erosion control 
 Runoff control 
 Chemical/pollutant control 
 Watershed protection  
 Aerate reservoir water  
 Improve tailwater oxygen 
 Restore/maintain habitat  
 Maintain fish passage 

Erosion 
 Streambanks  Shorelines 

    Vegetative 
  Structural 
  Integrated 

 Planning & regulatory 

0041426



Chapter 7: Practices for Implementing Management Measures 

EPA 841-B-07-002   July 2007 7-36

Additional Resources 
 Barr Engineering Company. 2001. Minnesota Urban Small Sites BMP Manual: Stormwater Best 

Management Practices for Cold Climates. Soil Erosion Control: Mulches, Blankets and Mats. 
Prepared for the Metropolitan Council by Barr Engineering Company, St. Paul, MN. 
http://www.metrocouncil.org/Environment/Watershed/BMP/CH3_RPPSoilMulch.pdf. 

 
 CASQA. 2003. California Stormwater BMP Construction Handbook: Geotextiles and Mats. 

California Stormwater Quality Association, Sacramento, CA. 
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Establish and Protect Stream Buffers  
 
Riparian buffers and wetlands can provide long-term 
pollutant removal capabilities without the comparatively 
high costs usually associated with constructing and 
maintaining structural controls. Conservation or 
preservation of these areas is important to water quality 
protection. Land acquisition programs help to preserve 
areas considered critical to maintaining surface water 
quality. Adequate buffer strips along streambanks provide 
protection for stream ecosystems, help stabilize the stream, 
and can prevent streambank erosion (Holler, 1989). Buffer 
strips can also protect and maintain near-stream vegetation 
that attenuates the release of sediment into stream 
channels. Levels of suspended solids have been shown to 
increase at a slower rate in stream channel sections with 
well-developed riparian vegetation (Holler, 1989).  
 
Stream buffers should be protected and preserved as a conservation area because these areas 
provide many important functions and benefits, including: 
 

• Providing a “right-of-way” for lateral movement 
• Conveying floodwaters 
• Protecting streambanks from erosion 
• Treating runoff and reducing drainage problems from adjacent areas 
• Providing nesting areas and other wildlife habitat functions 
• Mitigating stream warming 
• Protecting wetlands 
• Providing recreational opportunities and aesthetic benefits 
• Increasing adjacent property values 

 
Specific stream buffer practices could include: 
 

• Establishing a stream buffer ordinance 
• Developing vegetative and use strategies within management zones 
• Establishing provisions for stream buffer crossings 
• Integration of structural runoff management practices where appropriate 
• Developing stream buffer education and awareness programs 

 
More information on establishing and protecting stream buffers is available from EPA’s National 
Management Measures to Control Nonpoint Source Pollution from Urban Areas,4 a document 
for use by state, local, and tribal managers in the implementation of nonpoint source pollution 
management programs. It contains a variety of practices and management activities for reducing 
pollution of surface and ground water from urban areas (USEPA, 2005d).
                                                 
4 http://www.epa.gov/owow/nps/urbanmm/index.html 
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Fish Ladders 
 
Fish ladders have been a commonly used structure to 
enable the safe upstream and downstream passage of 
mature fish (see Figure 7.16). There are four basic 
designs: pool-weir, Denil, vertical slot, and steeppass. 
 
Pool-weir fish ladders are one of the oldest and most 
commonly designed fish passage structures, which 
consists of stepped pools and weirs that allow fish to pass 
from pool to pool over the weirs that separate each. Pool-
weir fish ladders are normally used on slopes of about 10-
degrees. Some pool-weir fish ladders can be modified to 
increase the possible number of fish that are passed by 
including submerged orifices that allow fish to pass the 
fish ladder without cresting the weirs. 
 
Pool-weir fish ladders will pass many different species of 
fish if they are designed correctly for the environment in which they are employed. OTA (1995) 
provides details on design and operation of various forms of fish ladders. 
 

 

 

Figure 7.16 Fish Ladder at Feather River Hatchery, Oroville Dam, CA (Feather River, n.d.) 

 
Denil fish ladders are elongated rectangular channels that use internal baffles to dissipate flow 
energy and allow fish passage. They are widely used in the eastern United States due to their 
ability to pass a wide range of species (from salmonids to riverine) over a wider range of flows 
than pool-weir ladders. Denil ladders can be used on slopes from 10 to 25 degrees although 10 to 
15 degrees is optimal. Most Denil fish ladders are 2–4 feet wide and 4–8 feet deep. This fish 
ladder design allows fish to pass at a preferred depth instead of through a jumping action. Denil 
ladders do not have resting areas and therefore fish must either be able to pass the ladder in one 
burst or resting pools must be provided between sections. Resting pools should be provided 
every 16 to 50 feet depending upon the species being passed. The high flow rates and turbulence 
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associated with Denil fish ladders reduces the demand for attraction flow, which is commonly 
added to insure good attraction over varying flow rates.  
 
Vertical slot fish ladders are elongated rectangular channels that use regularly spaced baffles to 
create steps and resting pools. The vertically oriented slots in the baffles allow fish to pass 
through the ladder at a preferred depth. Unlike Denil fishways, vertical slot fishways provide a 
resting area behind each baffle allowing fish to pass in a “burst-rest” manner instead of one 
sustained motion. The channel created by the baffles is off-center making the baffles on one side 
of the ladder wider than the opposing side. Eddies that form behind longer baffles allow fish to 
rest and end the need for resting areas. Although vertical slot ladders are usually operated at 
slopes of about 10 degrees, they can be operated over a larger variety of flows. The vertical slots 
create a water jet that is regulated by the pool on the downstream side of it. This creates a 
uniform, level flow throughout the ladder.  
 
The steeppass fish ladder, often referred to as the “Alaska steeppass,” is a modified Denil fish 
ladder most commonly used in remote areas for the passage of salmonids. Steeppass fish ladders 
are usually constructed of lightweight materials such as aluminum and can operate on slopes up 
to 33 percent. The construction materials and design allow this type of fish ladder to be deployed 
as a single unit to remote areas. The baffles used in steeppass ladders are more aggressively 
designed, which allow the ladder to more effectively control water flow. The steeppass ladder is 
not without its limitations. Due to their narrow design, steeppass ladders are more susceptible to 
clogging due to debris and changes in flow upstream or downstream of the ladder. 
 
Although fish ladders can be extremely efficient at passing fish, small changes in design have 
been shown to significantly improve their functionality. A good example of this is the John Day 
Dam located on the Columbia River. The original design focused on the passage of salmonids 
and therefore only passed about 17 percent of the American shad (Alosa sapidissima) using the 
ladder. Research indicated that simple design changes could allow for the passage of riverine 
species such as American shad. By changing the placement of the weirs within the fish ladder, 
the fish ladder was able to pass 94 percent of the salmonids, and American shad passage 
increased to 74 percent (Monk et al., 1989).  
 
According to the USACE, Portland District (1997), the success rate for adults negotiating fish 
ladders at dams in the Columbia River Basin is about 95 percent. The U.S. Fish and Wildlife 
Agency designs fishways assuming a 90 percent efficiency rate. Few studies document actual 
efficiency of fish ladders, but it is recognized that not all fishways are equally effective (for 
various reasons, such as predation or physical damage to passing fish). Some fishways installed 
in the last 20 years are less effective than newer ones (when federal licenses began to include 
fish passage requirements). Maine Department of Marine Resources (DMR) estimates efficiency 
between 75 and 90 percent (Presumpscot River Plan Steering Committee, 2002). 
 
Additional Resource 

 Michigan DNR. No date. What is a fish ladder? Michigan Department of Natural Resources, 
Lansing, MI. http://www.michigan.gov/dnr/0,1607,7-153-10364_19092-46291--,00.html. 
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Fish Lifts 
 
Fish lifts describe both fish elevators and locks, which are 
used to capture fish at the downstream side of a structure 
and then move them above the structure. Like fish ladders, 
these systems require sufficient attraction flow to move 
fish into the lift area. Lift systems can be advantageous 
because they are not species or flow specific. They can 
also be employed at structures too tall for fish ladders and 
to pass species with reduced swimming ability. 
 
Lift systems have the potential to move large numbers of 
fish if they are operated efficiently. These systems can be 
automated to allow operation much like fish ladders. Fish 
lift systems do require additional operation and 
maintenance costs and are subject to mechanical failures 
not associated with fish ladders. 
 
Most lift systems require either an active or passive bypass system to move fish far enough 
upstream to avoid entrainment in the flow through the dam. Passive bypass systems may include 
constructed waterways or pipes that discharge passed fish sufficiently up-steam of the structure. 
Active bypass systems include trucking and pumping operations that discharge the fish safely 
upstream of the structure. Active bypass systems, especially pumping systems, have come under 
scrutiny for fish behavior and health reasons. During the pumping process, fish may be subject to 
descaling and/or death due to overcrowding. After release, the fish may have orientation 
problems and therefore be subject to higher rates of predation mortality. Due to these concerns 
the United States Fish and Wildlife service has generally opposed the use of fish pumps (OTA, 
1995). 
 

Channelization 
 Physical & chemical 
 Instream/riparian restoration 

Dams 
 Erosion control 
 Runoff control 
 Chemical/pollutant control 
 Watershed protection  
 Aerate reservoir water  
 Improve tailwater oxygen 
 Restore/maintain habitat  
 Maintain fish passage 

Erosion 
 Streambanks  Shorelines 

    Vegetative 
  Structural 
  Integrated 

 Planning & regulatory 

0041431



Chapter 7: Practices for Implementing Management Measures 

EPA 841-B-07-002   July 2007 7-41

Flow Augmentation 
 
Operational procedures such as flow regulation, flood 
releases, or fluctuating flow releases all have the potential 
for detrimental impacts on downstream aquatic and 
riparian habitat. When evaluating solutions associated with 
degraded aquatic and riparian habitat, stakeholders must 
balance operational procedures to address the needs of 
downstream aquatic and riparian habitat with the 
requirements of dam operation. There are often legal and 
jurisdictional requirements for an operational procedure at 
a particular dam that should also be considered (USDOI, 
1988). 
 
A flushing flow is a high-magnitude, short-duration release 
for the purpose of maintaining channel capacity and the 
quality of instream habitat by scouring the accumulation of 
fine-grained sediments from the streambed. Availability of 
suitable instream habitat is a key factor limiting spawning success. Flushing flows wash away 
the sediments without removing the gravel. Flushing flows also prevent the encroachment of 
riparian vegetation.  
 
However, it is important to keep in mind that flushing flows are not recommended in all cases. 
Flushing flows of a large magnitude may cause flooding in the old floodplain or depletion of 
gravel below a dam. Flushing flows are more efficient and predictable for small, shallow, high-
velocity mountain streams unaltered by dams, diversions, or intensive land use. Routine 
maintenance generally requires a combination of practices including high flows coupled with 
sediment dams or channel dredging, rather than simply relying on flushing or scouring flows 
(Nelson et al., 1988). 
 
Several options exist for creating minimum flows in the tailwaters below dams. The selection of 
any particular technique as the most cost-effective is site-specific and depends on several factors 
including adequate performance to achieve the desired instream and riparian habitat 
characteristic, compatibility with other requirements for operation of the hydropower facility, 
availability of materials, and cost. 
 
Sluicing is the practice of releasing water through the sluice gate rather than through the turbines. 
For portions of the waterway immediately below the dam, the steady release of water by sluicing 
provides minimum flows with the least amount of water expenditure. At some facilities, this 
practice may dictate that modifications be made to the existing sluice outlets to maintain 
continuous low releases. Continuous low-level sluice releases at Eufala Lake and Fort Gibson 
Lake (Oklahoma) provided minimum flows needed to sustain downstream fish populations. The 
sluicing also had the benefit of improving DO levels in tailwaters downstream of these two dams 
such that fish mortalities, which had been experienced in the tailwaters below these two dams 
prior to initiating this practice, no longer occurred (USDOE, 1991). 
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Turbine pulsing is a practice involving the release of water through the turbines at regular 
intervals to improve minimum flows. In the absence of turbine pulsing, water is released from 
large hydropower dams only when the turbines are operating, which is typically when the 
demand for power is high.  
 
A study undertaken at the Douglas Dam (French Broad River, Tennessee) suggests some of the 
site-specific factors that should be considered when evaluating the advantages of practices such 
as turbine pulsing, sluicing, or other alternatives for providing minimum flows and improving 
dissolved oxygen (DO) levels in reservoir releases. Two options for maintaining minimum flows 
(turbine pulsing and sluicing), and two aeration alternatives (operation of surface water pumps 
and diffusers) were evaluated for their effectiveness, advantages, and disadvantages in providing 
minimum flows and aeration of reservoir releases. Computer modeling indicated that either 
turbine pulsing or sluicing could improve DO concentrations in releases by levels ranging from 
0.7 to 1.5 mg/L. This is slightly below the level of improvement that might be expected from 
operation of a diffuser system for aeration. A trade-off can also be expected at this facility 
between water saved by frequent short-release pulses and the higher maintenance costs due to 
operating turbines on and off frequently (Hauser et al., 1989). Hauser et al. (1989) found that 
schemes of turbine pulsing ranging from 15-minute intervals to 60-minute intervals every 2 to 6 
hours were found to provide fairly stable flow regimes after the first 3 to 8 miles downstream at 
several Tennessee Valley Authority (TVA) projects. However, at points farther downstream, less 
overall flow would be produced by sluicing than by pulsing. Turbine pulsing may also cause 
waters to rise rapidly, which could endanger people wading or swimming in the tailwaters 
downstream of the dam (TVA, 1990).  
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Fuel and Maintenance Staging Areas  
 
Proper maintenance of equipment and installation of 
proper stream crossings will further reduce pollution of 
water by these sources. Vehicles need to be inspected for 
leaks. To prevent runoff, fuel and maintain vehicles on site 
only in a bermed area or over a drip pan. Fuel tanks should 
be protected and have containment systems. Stream 
crossings can be minimized through proper planning of 
access roads. This will help to keep potential sources of 
pollution away from direct contact with surface waters. 
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Gated Conduits  
 
Gated conduits are hydraulic structures that divert the flow 
of water under the dam. They are designed to create 
turbulent mixing to enhance oxygen transfer. Gates are 
used to control the cross-sectional area of flow. Gated 
conduits have been extensively analyzed for their 
performance and effectiveness (Wilhelms and Smith, 
1981), although the available data are mostly from high-
head projects (Wilhelms, 1988). An example of the 
effectiveness found that gated conduit structures were able 
to achieve 90 percent aeration and a minimum DO 
standard of 5 mg/L (Wilhelms and Smith, 1981). 
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Groins 
 
Groins are structures that are built perpendicular to the 
shore and extend into the water. Examples of possible 
planform shapes for groins are illustrated in Figure 7.17. 
They are generally constructed in series, referred to as a 
groin field, along the entire length of shore to be protected. 
Groins trap sand in littoral drift and halt its longshore 
movement along beaches. The sand trapped by each groin 
acts as a protective barrier that waves can attack and erode 
without damaging previously unprotected upland areas. 
Unless the groin field is artificially filled with sand from 
other sources, sand is trapped in each groin by interrupting 
the natural supply of sand moving along the shore in the 
natural littoral drift. This frequently results in an 
inadequate natural supply of sand to replace the sand 
carried away from beaches located farther along the shore 
in the direction of the littoral drift. If “downdrift” beaches 
are kept starved of sand 
for long periods of time, 
severe beach erosion in 
unprotected areas can 
result. As with bulkheads 
and revetments, the most 
durable materials for 
construction of groins are 
timber and stone. Less 
expensive techniques for 
building groins use sand- 
or concrete-filled bags or 
tires. It must be 
recognized that the use of 
lower-cost materials in 
the construction of 
bulkheads, revetments, or 
groins frequently results 
in less durability and 
reduced project life. 
Figure 7.18 illustrates 
transition from a groin 
field to a natural 
shoreline. 
 
Additional Resource 

 USACE. No date. Groins. U.S. Army Corps of Engineers, Coastal & Hydraulics Laboratory. 
http://chl.erdc.usace.army.mil/chl.aspx?p=s&a=ARTICLES!188. 

 
Figure 7.17 Possible Planform Shapes for Groins (USACE, 2003) 

Figure 7.18 Transition from Groin Field to Natural Shoreline (USACE, 2003) 
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Identify and Address NPS Contributions 
 
Another watershed protection practice involves the 
evaluation of the total NPS pollution contributions in the 
watershed. NPS contributions can stem from different 
land use activities upstream from a dam. For example, the 
analysis and interpretation of stereoscopic color infrared 
aerial photographs can be used to find and map specific 
areas of concern where a high probability of NPS 
pollution exists from septic tank systems, animal wastes, 
soil erosion, and other similar types of NPS pollution 
(TVA, 1988). Other remote sensing techniques, such as 
analysis of satellite imagery, can be used to map areas of 
concern within a watershed. Historically, TVA has used 
analysis of aerial photography images to survey about 
25 percent of the Tennessee Valley to identify sources of 
nonpoint pollution in a period of less than 5 years at a cost 
of a few cents per acre (TVA, 1988). Modern geographic 
information systems (GIS) enable watershed planners and modelers to rapidly assess large 
watersheds in a cost-effective manner. 
 
The development of Total Maximum Daily Loads (TMDLs) in watersheds with impaired 
waterbodies is a way to identify all sources of pollution. TMDLs are planning documents that 
provide load allocations, for both point and nonpoint sources, and identify potential contributions 
of pollutants to an impaired waterbody. TMDLs often include the involvement of stakeholders 
throughout the watershed, in not only the development, but also with implementation of specific 
activities within the watershed. TMDL documents can provide a plan for addressing pollution 
sources throughout a watershed.  
 
Different practices can be used to control NPS pollution once sources have been identified. 
These practices may include the following: 

Soil Erosion Control  
Soil erosion has been determined to be the major source of suspended solids, nutrients, organic 
wastes, pesticides, and sediment that combined form the most problematic form of NPS pollution 
(TVA, 1988). Soil erosion and runoff controls have been addressed throughout earlier 
management measures in this document. 

Mine Reclamation  
Abandoned mines may have the potential to contribute significant sediment, metals, acidified 
water, and other pollutants to reservoirs (TVA, 1988). Old mines need to be located and 
reclaimed to reduce NPS pollutants emanating from them. Revegetation is a cost-effective 
method of reclaiming denuded strip-mined lands, and agencies such as the Natural Resource 
Conservation Service (NRCS) can provide technical insight for revegetation practices. 
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Animal Waste Control  
A major contributor to reservoir pollution in some watersheds is waste from animal confinement 
facilities. TVA (1988) estimated that in the Tennessee Valley, farms produced about six times 
the organic wastes of the population of the valley. EPA also has available the National 
Management Measures to Control Nonpoint Source Pollution from Agriculture,5 which is a 
technical guidance and reference document for use by state, local, and tribal managers in the 
implementation of NPS pollution management programs. It contains information on a variety of 
practices and management strategies for reducing pollution of surface and ground water from 
agriculture (USEPA, 2003b). 

Correcting Failing Septic Systems 
The objective of this practice is to protect waterbodies from pollutants discharged by onsite 
sewage disposal systems (OSDS). They should be sited, designed, and installed so that impacts 
to waterbodies will be reduced to the extent practicable. Factors such as soil type, soil depth, 
depth to water table, rate of sea level rise, and topography should be considered. The installation 
of OSDS should be prevented in areas where soil absorption systems will not provide adequate 
treatment of effluents containing solids, phosphorus, pathogens, nitrogen, and nonconventional 
pollution prior to entry into surface waters and ground water. Setbacks, separation distances, and 
maintenance requirements should be established. 
 
Failing septic tank or OSDS are another source of NPS pollution in reservoirs. TVA has found 
septic tank failures to be a problem in some of its reservoirs and has identified them through an 
aerial survey (TVA, 1988). Additional guidance on OSDS is available from EPA’s Onsite 
Wastewater Treatment Systems Manual (EPA 625-R-00-008), which is available through EPA’s 
National Service Center for Environmental Publications.6 

Land Use Planning 
Land use plans that establish guidelines for permissible uses of land within a watershed serve as 
a guide for reservoir management programs addressing NPS pollution (TVA, 1988). Watershed 
land use plans identify suitable uses for land surrounding a reservoir, establish sites for economic 
development and natural resource management activities, and facilitate improved land 
management (TVA, 1988). Land use plans must be flexible documents that account for the needs 
of the landowners, state and local land use goals, the characteristics of the land and its ability to 
support various uses, and the control of NPS pollution (TVA, 1988).  
 
Comprehensive planning is an effective nonstructural tool to control NPS pollution. Where 
possible, growth should be directed toward areas where it can be sustained with minimal impact 
on the environment (Meeks, 1990). Poorly planned growth and development have the potential 
to degrade and destroy natural drainage systems and surface waters (Mantell et al., 1990). Proper 
planning and zoning decisions allow water quality managers to direct development and land 
disturbance away from areas that drain to sensitive waters. Land use designations and zoning 
laws can also be used to protect environmentally sensitive areas such as riparian corridors and 
wetlands. 

                                                 
5 http://www.epa.gov/owow/nps/pubs.html 
6 http://www.epa.gov/ncepihom 
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Identify and Preserve Critical Areas  
 
Protection of sensitive areas and areas that provide water 
quality benefits (e.g., natural wetlands and riparian areas) 
is integral to maintaining or minimizing the impacts of 
development on receiving waters and associated habitat. 
Without a comprehensive planning approach that includes 
the use of riparian buffers, open space, bioretention, and 
structural controls to maintain the predevelopment 
hydrologic characteristics of the site, significant water 
quality and habitat impacts are likely. The experience of 
various communities has shown that the use of structural 
controls in the absence of adequate local land use planning 
and zoning often does not adequately protect water quality 
and might even cause detrimental effects, such as 
increased temperature. 
 
An initial step for incorporating targeted land conservation 
into a runoff management program is to identify critical conservation areas on a watershed map 
and superimpose this information on a tax map. Owners of potential conservation lands could 
include a mix of individuals, corporations or other business entities, homeowner associations, 
government agencies, and land trusts. 
 
Land conservation includes more than simply preserving land in its current state. It also means 
that an individual or organization should take responsibility for restoration of areas of the 
property that are contributing to runoff problems or have been adversely affected by runoff. 
Stewardship activities for land conservation might include: 
 

• Resource monitoring 
• General maintenance 
• Control of exotic species 
• Installation of structural runoff management practices and maintenance 

 
There are several options for landowners who would like to retain ownership of the parcel but 
relinquish stewardship and conservation management to another organization. These 
nonexclusive management options, discussed below, include establishing conservation 
easements, leases, deed restrictions, covenants, or transfer of development rights (TDRs). 

Conservation Easements  
A conservation easement is a legal agreement that transfers specific rights concerning the use of 
land by sale or donation to a government agency (municipal, county, or state), a qualified 
nonprofit organization (e.g., land trust or conservancy), or other legal entity without transferring 
title of the land (Cwikiel, 1996). 
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Leases  
Even though government agencies, land trusts, and other nonprofit organizations would prefer 
that conservation lands be acquired by donation or that conservation easements be placed on the 
property, some lands hold so much value as conservation areas that leasing is worth the expense 
and effort. Leasing a property allows the agency, trust, or organization to actively manage the 
land for conservation. 

Deed Restrictions  
Restrictions can be included in deeds for the purpose of constraining use of the land. In theory, 
deed restrictions are designed to perform functions similar to those of conservation easements. In 
practice, however, deed restrictions have proven to be much weaker substitutes because unlike 
conservation easements, deed restrictions do not necessarily designate or convey oversight 
responsibilities to a particular agency or organization to enforce protection and maintenance 
provisions. Also, deed restrictions can be relatively easy to modify or vacate through litigation. 
Modifying or nullifying an easement is difficult, especially if tax benefits have already been 
realized. For these reasons, conservation easements are generally preferred over deed 
restrictions. 

Covenants 
A covenant is similar to a deed restriction in that it restricts activities on a property, but it is in 
the form of a contract between the landowner and another party. The term mutual covenants is 
used to describe a situation where one or more nearby or adjacent landowners are contracted and 
covered by the same restrictions. 

Transfer of Development Rights (TDRs) 
The concept of TDRs as a watershed protection tool is based on the premise that ownership of 
land includes a “bundle” of property rights. One of these rights is the right to develop the 
property to its “highest and best use.” Although this right can be restricted by zoning building 
codes, environmental constraints, and other types of restrictions, the basic right to develop 
remains. A TDR system creates an opportunity for property owners to transfer development 
potential or density at one property, called a sending area to another property, called a receiving 
area. In the context of watershed planning objectives, TDR programs can be an effective way to 
transfer development potential from sensitive subwatersheds to subwatersheds that can better 
deal with increased imperviousness. 
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Joint Planting  
 
Joint planting (or vegetated riprap) involves tamping live 
cuttings of rootable plant material into soil between the 
joints or open spaces in rocks that have previously been 
placed on a slope (Figure 7.19). Alternatively, the cuttings 
can be tamped into place at the same time that rock is 
being placed on the slope face. Joint planting is useful 
where rock riprap is required or already in place. It is 
successful 30 to 50 percent of the time, with first year 
irrigation improving survival rates. Live cuttings must have 
side branches removed and bark intact. They should range 
from 0.5 to 1.5 inches in diameter and be long enough to 
extend well into the soil, reaching into the dry season water 
level. Installation guidelines are available from the USDA-
FS Soil Bioengineering Guide (USDA-FS, 2002) and the 
USDA NRCS Engineering Field Handbook, Chapter 18 
(USDA-NRCS, 1992). 
 
Additional Resources 

 FISRWG. 1998. Stream Corridor Restoration: Principles, Processes, and Practices. Federal 
Interagency Stream Restoration Working Group. 
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf. 

 
 ISU. 2006. How to Control Streambank Erosion: Joint Planting. Iowa State University. 

http://www.ctre.iastate.edu/erosion/manuals/streambank/joint_planting.pdf. 
  

 

Figure 7.19 Joint Planting (USDA-FS, 2002) 
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Labyrinth Weir  
 
Labyrinth weirs have extended crest length and are 
usually W-shaped. These weirs spread the flow out to 
prevent dangerous undertows in the plunge pool. A 
labyrinth weir at South Holston Dam (Tennessee) was 
constructed for the dual purpose of providing minimum 
flows and improving DO in reservoir releases. The weir 
aerates to up to 60 percent of the oxygen deficit. For 
instance, projected performance at the end of the summer 
is an increase in the DO from 3 mg/L to 7 mg/L (or an 
increase of 4 mg/L) (Hauser, 1992). Actual increases in 
the DO will depend on the temperature and the level of 
DO in the incoming water. 
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Levees, Setback Levees, and Floodwalls  
 
Many valuable techniques can be used, when applied 
correctly, to protect, operate, and maintain levees 
(Hynson et al., 1985). Evaluation of site-specific 
conditions and the use of best professional judgment are 
the best methods for selecting the proper levee protection 
and operation and maintenance plan. According to 
Hynson and others (1985), maintenance activities 
generally consist of vegetation management, burrowing 
animal control, upkeep of recreational areas, and levee 
repairs.  
 
Care must be taken during construction to prevent 
disturbing the natural channel vegetation, cross section, or 
bottom slope. No immediate instream effects from 
sedimentation are usually caused by implementing this 
type of modification. The potential for long-term channel 
adjustments can be evaluated using methods outlined in Channel Stability Assessment for Flood 
Control Projects (USACE, 1994). 
 
Methods to control vegetation include mowing, grazing, burning, and using chemicals. Selection 
of a vegetation control method should consider the existing and surrounding vegetation, desired 
instream and riparian habitat types and values, timing of controls to avoid critical periods, 
selection of livestock grazing periods, and timing of prescribed burns to be consistent with 
historical fire patterns. Additionally, a balance between the vegetation management practices for 
instream and riparian habitat and engineering considerations should be maintained to avoid 
structural compromise. Animal control methods are most effective when used as a part of an 
integrated pest management program and might include instream and riparian habitat 
manipulation or biological controls. Recreational area management includes upkeep of planted 
areas, disposal of solid waste, and repairing of facilities (Hynson et al., 1985). 
 
The prevention of floods by dams and levees can eliminate or diminish essential ecological 
functions. Dams, levees and channel training structures have dramatically altered or eliminated 
the frequency, duration, magnitude, and timing of periodic high flows. These projects 
significantly reduce the likelihood of floodplain inundation, block the transfer of organic matter 
and nutrients between river and floodplain, block plant succession, eliminate fish access to 
spawning areas, and rob rivers of the erosive power to restore and create a diversity of habitats 
(Environmental Defense, 2002). Levees have had several impacts on the Snake River in 
Wyoming. Anthony (1998) found habitat losses, including changes in vegetation (including 
losses of cottonwood and riparian habitats from 1956) and changes in channel and floodplain 
complexity from a braided to a single channel pattern. 
 
Siting of levees and floodwalls should be addressed prior to design and implementation of these 
types of projects. Proper siting of such structures can avoid several types of problems. First, 
construction activities should not disturb the physical integrity of adjacent riparian areas and/or 
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wetlands. Second, by setting back the structures (offsetting them from the streambank), the 
relationship between the channel and adjacent riparian areas can be preserved. Proper siting and 
alignment of proposed structures can be established based on hydraulic calculations, historical 
flood data, and geotechnical analysis of riverbank stability. 
 
Additional Resource 

 LSU AgCenter. 1999. Floodwalls. Louisiana State University Agricultural Center, Louisiana 
Cooperative Extension Service. 
http://www.louisianafloods.org/NR/rdonlyres/7A01F7C8-703B-47D1-BCCD-63CD0A57721F/ 
2995/pub2745Floodwall6.pdf. 
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Live Cribwalls  
 
A live cribwall is used to rebuild a bank in a nearly 
vertical setting. It consists of a hollow, box-like 
interlocking arrangement of untreated log or timber 
members (Figure 7.20). The structure is filled with 
suitable backfill material and layers of live branch 
cuttings, which root inside the crib structure and extend 
into the slope. Logs or untreated timbers should range 
from 4 to 6 inches in diameter. Lengths will vary with the 
size of the crib structure. Fill rock should be 6 inches in 
diameter. Live branch cuttings should be 0.5 to 2.5 inches 
in diameter and long enough to reach the back of the 
wooden crib structure. Once the live cuttings root and 
become established, the subsequent vegetation gradually 
takes over the structural functions of the wood members. 
Live cribwalls are appropriate where space is limited and 
at the base of a slope where a low wall may be required to 
stabilize the toe of the slope and to reduce its steepness. They are also appropriate above and 
below the water level where stable streambeds exist. They are not designed for or intended to 
resist large, lateral earth stress. Installation guidelines are available from the USDA-FS Soil 
Bioengineering Guide (USDA-FS, 2002) and the USDA NRCS Engineering Field Handbook, 
Chapter 18 (USDA-NRCS, 1992). 
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Additional Resources 

 FISRWG. 1998. Stream Corridor Restoration: Principles, Processes, and Practices. Federal 
Interagency Stream Restoration Working Group. 
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf. 

 
 ISU. 2006. How to Control Streambank Erosion: Live Cribwall. Iowa State University. 

http://www.ctre.iastate.edu/erosion/manuals/streambank/live_cribwall.pdf. 
 

 Mississippi State University, Center for Sustainable Design. 1999. Water Related Best 
Management Practices in the Landscape: Live Cribwall. Created for United States Department of 
Agriculture, Natural Resource Conservation Service, Watershed Science Institute. 
http://www.abe.msstate.edu/csd/NRCS-BMPs/pdf/streams/bank/livecribwall.pdf. 

 
 Ohio DNR. No date. Ohio Stream Management Guide: Live Cribwalls. Ohio Department of 

Natural Resources. http://www.ohiodnr.com/water/pubs/fs_st/stfs17.htm. 
 

 
Figure 7.20 Live Cribwall (USDA-FS, 2002) 
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Live Fascines  
 
Live fascines are long bundles of branch cuttings bound 
together in a cylindrical structure (Figure 7.21). They are 
suited to steep, rocky slopes, where digging is difficult 
(USDA-NRCS, 1992). When cut from appropriate species 
(e.g., young willows or shrub dogwoods) that root easily 
and have long straight branches, and when properly 
installed, they immediately begin to stabilize slopes. The 
cuttings (0.5 to 1.5 inches in diameter) form live fascine 
bundles that vary in length from 5 to 10 feet or longer, 
depending on site conditions and handling limitations. 
Completed bundles should be 6 to 8 inches in diameter. 
The goal is for natural recruitment to follow once slopes 
are secured. Live fascines should be placed in shallow 
contour trenches on dry slopes and at an angle on wet 
slopes to reduce erosion and shallow face sliding. Live 
fascines should be applied above ordinary high-water mark 
or bankfull level except on very small drainage area sites. In arid climates, they should be used 
between the high and low water marks on the bank. This system, installed by a trained crew, 
does not cause much site disturbance. 
 
Installation guidelines are available from the USDA-FS Soil Bioengineering Guide (USDA-FS, 
2002) and the USDA NRCS Engineering Field Handbook, Chapter 18 (USDA-NRCS, 1992). 
Under their Ecosystem Management and Restoration Research Program (EMRRP), the U.S. 
Army Corps of Engineers presents research on live fascines in a technical note (Live and Inert 
Fascine Streambank Erosion Control).7 
 
Additional Resources 

 Massachusetts DEP. 2006. Massachusetts Nonpoint Source Pollution Management Manual: Live 
Fascines. Massachusetts Department of Environmental Protection, Boston, MA. 
http://projects.geosyntec.com/NPSManual/Fact%20Sheets/Live%20Fascines.pdf. 

 
 Greene County Soil & Water Conservation District. No date. Construction Specification VS-01: 

Live Fascines. http://www.gcswcd.com/stream/library/pdfdocs/vs-01.pdf. 
 

 ISU. 2006. How to Control Streambank Erosion: Live Fascine. Iowa State University. 
http://www.ctre.iastate.edu/erosion/manuals/streambank/live_fascine.pdf. 

 
 Mississippi State University, Center for Sustainable Design. 1999. Water Related Best 

Management Practices in the Landscape: Live Fascine. Created for United States Department of 
Agriculture, Natural Resource Conservation Service, Watershed Science Institute. 
http://abe.msstate.edu/csd/NRCS-BMPs/pdf/streams/bank/livefacine.pdf. 

 

                                                 
7 http://el.erdc.usace.army.mil/elpubs/pdf/sr31.pdf 
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 Ohio DNR. No date. Ohio Stream Management Guide: Live Fascines. Ohio Department of 
Natural Resources. http://www.ohiodnr.com/water/pubs/fs_st/stfs14.pdf. 

 
 

Note: OHW (Ordinary High Water) is the mark along a streambank where the waters are common and usual. This 
mark is generally recognized by the difference in the character of the vegetation above and below the mark or the 
absence of vegetation below the mark (USDA-FS, 2002).  

Figure 7.21 Live Fascine (USDA-FS, 2002)  
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Live Staking 
 
Live staking (Figure 7.22) is appropriate for relatively 
uncomplicated site conditions when construction time is 
limited. It can also be used to stabilize intervening areas 
between other soil bioengineering techniques (USDA-
NRCS, 1992). Live staking involves the insertion and 
tamping of live, rootable vegetative cuttings into the 
ground. If correctly prepared and placed, the live stake 
will root and grow. A system of stakes creates a living 
root mat that stabilizes the soil by reinforcing and binding 
soil particles together and by extracting excess soil 
moisture. Stakes are generally 1 to 2 inches in diameter 
and 2 to 3 feet long. Specific site requirements and 
available cutting source will determine size. Vegetation 
selected should be able to withstand the degree of 
anticipated inundation, provide year round protection, 
have the capacity to become well established under 
sometimes adverse soil conditions, and have root, stem, and branch systems capable of resisting 
erosive flows. Most willow species are ideal for live staking because they root rapidly and begin 
to dry out a slope soon after installation. Sycamore and cottonwood are also species commonly 
used for live staking. This is an appropriate technique for repair of small earth slips and slumps 
that are frequently wet. Installation guidelines are available from the USDA-FS Soil 
Bioengineering Guide (USDA-FS, 2002) and the USDA NRCS Engineering Field Handbook, 
Chapter 18 (USDA-NRCS, 1992). 
 
Additional Resources 

 ISU. 2006. How to Control Streambank Erosion: Live Stakes. Iowa State University. 
http://www.ctre.iastate.edu/erosion/manuals/streambank/live_stakes.pdf. 

 
 Myers, R.D. 1993. Slope Stabilization and Erosion Control Using Vegetation: A Manual of 

Practice for Coastal Property Owners. Live Staking. Shorelands and Coastal Zone Management 
Program, Washington Department of Ecology. Olympia. Publication 93-30. 
http://www.ecy.wa.gov/programs/sea/pubs/93-30/livestaking.html. 

 
 Walter, J., D. Hughes, and N.J. Moore. 2005. Streambank Revegetation and Protection: A Guide 

for Alaska. Revegetation Techniques: Live Staking. Revised Edition. Alaska Department of Fish 
and Game, Division of Sport Fish. 
http://www.sf.adfg.state.ak.us/SARR/restoration/techniques/livestake.cfm. 
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Figure 7.22 Live Staking (USDA-NRCS, 1992) 
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Locate Potential Land Disturbing Activities 
Away from Critical Areas 
 
Material stockpiles, borrow areas, access roads, and other 
land-disturbing activities can often be located away from 
critical areas such as steep slopes, highly erodible soils, 
and areas that drain directly into sensitive waterbodies. 
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Marsh Creation and Restoration  
 
Marsh creation and restoration is a useful vegetative 
technique that can address problems with erosion of 
shorelines. Marsh plants perform two functions in 
controlling shore erosion (Knutson, 1988). First, their 
exposed stems form a flexible mass that dissipates wave 
energy. As wave energy is diminished, the offshore 
transport and longshore transport of sediment are reduced. 
Ideally, dense stands of marsh vegetation can create a 
depositional environment, causing accretion of sediments 
along the intertidal zone rather than continued shore 
erosion. Second, marsh plants form a dense mat of roots, 
which can add stability to the shoreline sediments. The 
basic approach for marsh creation is to plant a shoreline 
area in the vicinity of the tide line with appropriate marsh 
grass species. Suitable fill material may be placed in the 
intertidal zone to create a wetlands planting terrace of 
sufficient width (at least 18 to 25 feet) if such a terrace does not already exist at the project site. 
For shoreline sites that are highly sheltered from the effects of wind, waves, or boat wakes, the 
fill material is usually stabilized with small structures, similar to groins, which extend out into 
the water from the land. For shorelines with higher levels of wave energy, the newly planted 
marsh can be protected with an offshore installation of stone that is built either in a continuous 
configuration or in a series of breakwaters. 
 
Additional Resource 

 Maryland Department of the Environment. 2006. Shore Erosion Control Guidelines: Marsh 
Creation. http://www.mde.state.md.us/assets/document/wetlandswaterways/Shoreerosion.pdf. 
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Modifying Operational Procedures  
 
A useful tool for evaluating the effects of operational 
procedures on the quality of tailwaters is computer 
modeling. For instance, computer models can describe the 
vertical withdrawal zone that would be expected under 
different scenarios of turbine operation (Smith et al., 
1987). Zimmerman and Dortch (1989) modeled release 
operations for a series of dams on a Georgia river and 
found that procedures that were maintaining cool 
temperatures in summer were causing undesirable 
decreases in DO and increases in dissolved iron in 
autumn. The suggested solution was a seasonal release 
plan that is flexible, depending on variations in the in-
pool water quality and predicted local weather conditions. 
Care should be taken with this sort of approach to 
accommodate the needs of both the fishery resource and 
reservoir recreationalists, particularly in late summer.  
 
Modeling has also been undertaken for a variety of TVA and USACE facilities to evaluate the 
downstream impacts on DO and temperature that would result from changes in several 
operational procedures, including (Hauser et al., 1990a; Hauser et al., 1990b; Higgins and Kim, 
1982; Nestler et al., 1986):  
 

• Maintenance of minimum flows 
• Timing and duration of shutoff periods 
• Seasonal adjustments to the pool levels 
• Timing and variation of the rate of drawdown 
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Mulching  
 
Newly established vegetation does not have as extensive a 
root system as existing vegetation and therefore is more 
prone to erosion, especially on steep slopes. Additional 
stabilization should be considered during the early stages 
of seeding. This extra stabilization can be accomplished 
using mulches or mulch mats, which are applied to 
disturbed soil surfaces and can protect the area while 
vegetation becomes established. 
 
Mulches and mulch mats include tacked straw, wood 
chips, and jute netting and are often covered by blankets 
or netting. Mulching alone should be used only for 
temporary protection of the soil surface or when 
permanent seeding is not feasible. The useful life of 
mulch varies with the material used and the amount of 
precipitation, but, generally, is approximately 2 to 6 
months. Mulching and/or sodding may be necessary as slopes become moderate to steep, as soils 
become more erosive, and as areas become more sensitive. During the times of the year when 
vegetation cannot be established, mulch can be applied to moderate slopes and soils that are not 
highly erodible. On steep slopes or highly erodible soils, mulching may need to be reapplied if 
washed away. 
 
Additional Resources 

 Barr Engineering Company. 2001. Minnesota Urban Small Sites BMP Manual: Stormwater Best 
Management Practices for Cold Climates. Soil Erosion Control: Mulches, Blankets and Mats. 
Prepared for the Metropolitan Council by Barr Engineering Company, St. Paul, MN. 
http://www.metrocouncil.org/Environment/Watershed/BMP/CH3_RPPSoilMulch.pdf. 

 
 CASQA. 2004. California Stormwater BMP Construction Handbook: Hydraulic Mulch. 

California Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/Construction/EC-3.pdf. 

 
 ISU. 2006. Iowa Construction Site Erosion Control Manual: Mulching. Iowa State University. 

http://www.ctre.iastate.edu/erosion/manuals/construction/2.3_mulching.pdf. 
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Noneroding Roadways 

General Road Construction Considerations 
Road design and construction activities that are tailored to 
topography and soils and take into consideration the 
overall drainage pattern in the watershed where the road is 
being constructed can prevent road-related water quality 
problems. Lack of adequate consideration of watershed and 
site characteristics, road system design, and construction 
techniques appropriate to the site can result in mass soil 
movements, extensive surface erosion, and severe 
sedimentation in nearby waterbodies. The effect that a road 
network has on stream networks largely depends on the 
extent to which the networks are interconnected. Road 
networks can be hydrologically connected to stream 
networks where road surface runoff is delivered directly to 
stream channels (at stream crossings or via ditches or 
gullies that direct flow off the road into a stream) and where road cuts transform subsurface flow 
into surface flow (in road ditches or on road surfaces that deliver sediment and water to streams 
much more quickly than without a road present). The combined effects of these drainage 
network connections are increased sedimentation and peak flows that are higher and arrive more 
quickly after storms. This can lead to increased instream erosion and stream channel changes, 
especially in small watersheds (USEPA, 2005a). 
 
Site characteristics should be considered during construction planning. On-site verification of 
information from topographic maps, soil maps, and aerial photos can ensure that locations where 
roads are to be cut into slopes or built on steep slopes or where skid trails, landings, and 
equipment maintenance areas are to be located are appropriate to the use. If an on-site visit 
indicates that construction changes can reduce the risk of erosion, the project manager can make 
these changes prior to construction, and in some cases as the project progresses (USEPA, 2005a). 
 
Road drainage features tailored to the site prevent water from pooling or collecting on road 
surfaces. This prevents saturation of the road surface, which can lead to rutting, road slumping, 
and channel washout. Many roads associated with channelization projects are temporary or 
seasonal-use roads, and their construction should not involve the high level of disturbance 
generated by construction of permanent, high-standard roads. However, these types of roads still 
need to be constructed and maintained to prevent erosion and sedimentation (USEPA, 2005a). 
 
Erosion control practices need to be applied while a road is being constructed, when soils are 
most susceptible to erosion, to minimize soil loss to waterbodies. Since sedimentation from roads 
often does not occur incrementally and continuously, but in pulses during large rainstorms, it is 
important that road, drainage structure, and stream crossing design take into consideration a 
sufficiently large design storm that has a good chance of occurring during the life of the project. 
Such a storm might be the 10-year, 25-year, 50-year, or even 100-year, 12- to 24-hour return 
period storm. Sedimentation cannot be completely prevented during or after road construction, 
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but the process is exacerbated if the road construction and design are inappropriate for the site 
conditions or if the road drainage or stream crossing structures are insufficient (USEPA, 2005a). 
 
When constructing a new road, it is useful to consider road surface shape and composition, slope 
stabilization, and wetlands. A more detailed discussion of these topics is provided below. More 
information about potential impacts to fish habitat and passage are provided in EPA’s National 
Management Measures to Control Nonpoint Source Pollution from Forestry.8 

Road Shape and Composition 
The shape of a road is an important runoff control component. Road drainage and runoff control 
are obtained by shaping the road surface to be insloping, outsloping, or crowned. Insloping roads 
can be effective where soils are highly erodible and directing runoff directly to the fill slope 
would be detrimental. Outsloped roads tend to dissipate runoff more than insloped roads, which 
concentrate runoff at cross drain locations, and are useful where erosion of backfill or ditch soil 
might be a problem. Crowned roads are suited to two lane roads and to steep single-lane roads 
that have frequent cross drains or ditches and ditch relief culverts (USEPA, 2005a). These road 
surface shapes are illustrated in Figure 
7.23. Maintain one of these shapes to 
ensure good drainage. Crowns, inslopes, 
and outslopes will quickly lose 
effectiveness if not maintained frequently, 
due to ruts created by traffic when the road 
surface is damp or wet (USEPA, 2005a). 
 
Road surface composition can effectively 
control erosion from road surfaces and 
slopes. It is important to choose a surface 
that is suitable to the topography, soils, and 
intended use. Surface protection of the 
roadbed and cut-and-fill slopes with a 
suitable material can minimize soil losses 
during storms, reduce frost heave erosion 
production, restrain downslope movement 
of soil slumps, and minimize erosion from 
softened roadbeds (USEPA, 2005a). 

Slope Stabilization 
Road cuts and fills can be a large source of 
sediment when constructing a rural road. 
Stabilizing back slopes and fill slopes as they are constructed is important in minimizing erosion 
from these areas. Combined with gravel or other surfacing, establishing grass or another form of 
slope stabilization can significantly reduce soil loss from road construction. If constructing on an 
unstable slope is necessary, consider consulting with an engineering geologist or geotechnical 

                                                 
8 Available online at http://www.epa.gov/owow/nps/forestrymgmt. 

 

Figure 7.23 Types of Road Surface Shapes (USEPA, 2005a) 
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engineer for recommended construction methods and to develop plans for the road segment. 
Unstable slopes that threaten water quality should be considered unsuitable for road building. 
 
Planting grass on cut-and-fill slopes of new roads can effectively reduce erosion, and placing 
forest floor litter or brush barriers on downslopes in combination with establishing grass is also 
effective for reducing downslope sediment transport. Grass-covered fill is generally more 
effective than mulched fill in reducing soil erosion from newly constructed roads because of the 
roots that hold the soil in place, which are lacking with other cover. Because grass needs some 
time to establish itself, a combination of straw mulch with netting to hold it in place can be used 
to cover a seeded area and effectively reduce erosion while grass is growing. The mulch and 
netting provide immediate erosion control and promote grass growth (USEPA, 2005a). 

Wetland Road Considerations 
Sedimentation is a concern when considering road construction through wetlands. It is better to 
avoid putting a road through a wetland when an alternative route exists. If no alternative exists, 
make sure to implement best management practices (BMPs) suggested by the state. Road 
construction or maintenance for certain farming, forestry, or mining activities might be exempt 
under Clean Water Act (CWA) section 404. However, to qualify for the exemption, the roads 
must be constructed and maintained following application of specific BMPs designed to protect 
the aquatic environment (USEPA, 2005a).
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Pesticide and Fertilizer Management 
 
Chemicals used in dam management include pesticides 
(insecticides, herbicides, and fungicides) and fertilizers. 
Since pesticides can be toxic, they have to be mixed, 
transported, loaded, and applied correctly and their 
containers disposed properly to prevent potential nonpoint 
source pollution. Since fertilizers can also be toxic or can 
damage the ecosystem, it is important that they be handled 
and applied properly, according to label instructions. 
 
Even though a limited number of applications might be 
made at a specific dam site, consider that throughout a 
watershed many sites could receive applications of 
fertilizers and pesticides, which can accumulate in soils 
and in waterbodies. Application techniques also partly 
determine the potential risk to the aquatic environment 
from infrequent applications of pesticides and fertilizers. 
These chemicals can directly enter surface waters through five major pathways—direct 
application, drift, mobilization in ephemeral streams, overland flow, and leaching. Direct 
application is the most important source of increased chemical concentrations and is also one of 
the most easily controlled. 
 
Some more specific implementation practices for pesticide maintenance include: 
 

• Apply pesticides during favorable atmospheric conditions. Do not apply pesticides when 
wind conditions increase the likelihood of significant drift. It is also best to avoid 
pesticide application when temperatures are high or relative humidity is low because 
these conditions influence the rate of evaporation and enhance losses of volatile 
pesticides. 

• Ensure that pesticide users abide by the current pesticide label, which might specify 
whether users be trained and certified in the proper use of the pesticide; allowable use 
rates; safe handling, storage, and disposal requirements; and whether the pesticide may be 
used under the provisions of an approved State Pesticide Management Plan. 

• Locate mixing and loading areas, and clean all mixing and loading equipment thoroughly 
after each use, where pesticide residues will not enter streams or other waterbodies. 

• Dispose of pesticide wastes and containers according to state and federal laws. 
• Consider the use of pesticides as only one part of an overall program to control pest 

problems. Integrated Pest Management (IPM) strategies have been developed to control 
pests without total reliance on chemical pesticides. 

• Base selection of pesticide on site factors and pesticide characteristics. These factors 
include vegetation height, target pest, adsorption (attachment) to soil organic matter, 
persistence or half-life, toxicity, and type of formulation. 

• Check all equipment carefully, particularly for leaking hoses and connections and 
plugged or worn nozzles. Calibrate spray equipment periodically to achieve uniform 
pesticide distribution and rate. 
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• Always use pesticides in accordance with label instructions, and adhere to all federal and 
state policies and regulations governing pesticide use. 

 
Specific implementation practices for fertilizer maintenance include: 
 

• Apply slow-release fertilizers when possible. This practice reduces potential nutrient 
leaching to ground water, and it increase the availability of nutrients for plant uptake. 

• Apply fertilizer during favorable atmospheric conditions. Do not apply fertilizer when 
wind conditions increase the likelihood of significant drift.  

• Apply fertilizers during maximum plant uptake periods to minimize leaching. 
• Base fertilizer type and application rate on soil and/or foliar analysis. 
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Phase Construction 
 
Construction site phasing involves disturbing only small 
portions of a site at a time to prevent erosion from dormant 
parts (CWP, 1997c). Grading activities and construction 
are completed and soils are effectively stabilized on one 
part of the site before grading and construction commence 
at another. This is different from the more traditional 
practice of construction site sequencing, in which 
construction occurs at only one part of the site at a time but 
site grading and other site-disturbing activities typically 
occur all at once, leaving portions of the disturbed site 
vulnerable to erosion. To be effective, construction site 
phasing must be incorporated into the overall site plan 
early. Elements to consider when phasing construction 
activities include (CWP, 1997c): 
 

• Managing runoff separately in each phase 
• Determining whether water and sewer connections and extensions can be accommodated 
• Determining the fate of already completed downhill phases 
• Providing separate construction and residential accesses to prevent conflicts between 

residents living in completed stages of the site and construction equipment working on 
later stages 

 
A comparison of sediment loss from a typical development and from a comparable phased 
project showed a 42 percent reduction in sediment export in the phased project (CWP, 1997c). 
Phasing can also provide protection from complete enforcement and shutdown of the entire 
project. If a contractor is in noncompliance in one phase or zone of a site, that will be the only 
zone affected by enforcement. This approach can help to minimize liability exposure and protect 
the contractor financially (Deering, 2000b).
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Physical Barriers  
 
Physical barriers are diversion systems that lead or force 
fish to bypasses that transport them above or below the 
dam (FAO, 2001). Physical diversion structures deployed 
at dams include angled screens, drum screens, inclined 
plane screens, louvers, and traveling screens. The success 
and effectiveness of physical barriers has been found to be 
specific to individual hydropower facilities (Mattice, 
1990). 
 
Angled screens are used to guide fish to a bypass by 
guiding them through the channel at some angle to the 
flow. Coarse-mesh angled screens have been shown to be 
highly effective with numerous warm- and cold-water 
species at adult life stages. Fine-mesh angled screens have 
been shown in laboratory studies to be highly effective in 
diverting larval and juvenile fish to a bypass with resultant 
high survival. Performance of angled screens can vary by species, stream velocity, fish length, 
screen mesh size, screen type, and temperature (Stone and Webster, 1986). Clogging from debris 
and fouling organisms is a maintenance problem associated with angled screens. 
 
Angled rotary drum screens oriented perpendicular to the flow direction have been used 
extensively to lead fish to a bypass. Angled rotary drum screens tend not to experience the major 
operational and maintenance clogging problems of stationary screens, such as angled vertical 
screens. Maintenance of angled rotary drum screens typically consists of routine inspection, 
cleaning, lubrication, and periodic replacement of the screen mesh (Stone and Webster, 1986). 
 
An inclined plane screen is used to divert fish upward in the water column into a bypass. Once 
concentrated, the fish are transported to a release point below the dam. An inclined plane 
pressure screen at the T.W. Sullivan Hydroelectric Project (Willamette Falls, Oregon) is located 
in the penstock of one unit. The design is effective in diverting fish, with a high survival rate. 
However, this device has been linked to injuries in some species of migrating fish, and it has not 
been accepted for routine use (Stone and Webster, 1986). 
 
Louvers consist of an array of evenly spaced, vertical slats aligned across a channel at an angle 
leading to a bypass. The turbulence they create is sensed and avoided by the fish (Stone and 
Webster, 1986). Louver systems rely on a fish’s instincts to use senses other than sight to move 
around obstacles. Once the louver is sensed, the fish tend to reverse their head first downstream 
orientation (to head upstream, tail to the louver) and move laterally along it until they reach the 
bypass (OTA, 1995). 
 
Submerged traveling screens are used to divert downstream migrating fish out of turbine intakes 
to adjoining gatewell structures, where the fish are concentrated for release downstream. This 
device has been tested extensively at hydropower facilities on the Snake and Columbia Rivers. 
Because of their complexity, submerged traveling screens must be continually maintained. The 

Channelization 
 Physical & chemical 
 Instream/riparian restoration 

Dams 
 Erosion control 
 Runoff control 
 Chemical/pollutant control 
 Watershed protection  
 Aerate reservoir water  
 Improve tailwater oxygen 
 Restore/maintain habitat  
 Maintain fish passage 

Erosion 
 Streambanks  Shorelines 

    Vegetative 
  Structural 
  Integrated 

 Planning & regulatory 

0041461



Chapter 7: Practices for Implementing Management Measures 

EPA 841-B-07-002   July 2007 7-71

screens must be serviced seasonally, depending on the debris load, and trash racks and bypass 
orifices must be kept free of debris (Stone and Webster, 1986).  
 
Physical barrier fish diversion systems have been found to work best when specifically designed 
to the structure and fish being passed. Small differences in design, such as the spacing or depth 
of the louvers, can mean the difference in success and failure. A successful louver system has 
been installed at the Holyoke Hydroelectric Power Station, on the Connecticut River. This partial 
depth louver system was installed in the intake channel at the power plant and successfully 
passed 86 percent of the juvenile clupeids and 97 percent of the Atlantic salmon (Salmo salar) 
smolts (Marmulla, 2001). Another partial depth louver system on the same river has experienced 
less successful results. The system installed at the Vernon Dam on the Connecticut River is 
successfully passing about 50 percent of the Atlantic salmon smolts (OTA, 1995). 
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Pollutant Runoff Control 
 
Store, cover, and isolate construction materials, refuse, 
garbage, sewage, debris, oil and other petroleum products, 
mineral salts, industrial chemicals, and topsoil to prevent 
runoff of pollutants and contamination of ground water.  
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Preserve Onsite Vegetation  
 
Preserving onsite vegetation retains soil and limits runoff 
of water, sediment, and pollutants. The destruction of 
existing onsite vegetation can be minimized by initially 
surveying the site to plan access routes, locations of 
equipment storage areas, and the location and alignment 
of the dam. Construction workers can be encouraged to 
limit activities to designated areas only. Reducing the 
disturbance of vegetation also reduces the need for 
revegetation after construction is completed, including the 
required fertilization, replanting, and grading that are 
associated with revegetation. Additionally, as much 
natural vegetation as possible should be left next to the 
waterbody where construction is occurring. This 
vegetation provides a buffer to reduce the NPS pollution 
effects of runoff originating from areas associated with 
the construction activities. 
 
Additional Resource 

 CASQA. 2004. California Stormwater BMP Construction Handbook: Preservation of Existing 
Vegetation. California Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/Construction/EC-2.pdf. 
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Reregulation Weir  
 
Reregulation weirs have been constructed from stone, 
wood, and aggregate. In addition to increasing the levels 
of DO in the tailwaters, reregulation weirs result in a 
more constant rate of flow farther downstream during 
periods when turbines are not in operation. A reregulation 
weir constructed downstream of the Canyon Dam 
(Guadalupe River, Texas) increased DO levels in waters 
leaving the turbine from 3.3 mg/L to 6.7 mg/L (EPRI, 
1990). 
 
The USACE Waterways Experiment Station (Wilhelms, 
1988) has compared the effectiveness with which various 
hydraulic structures accomplished the reaeration of 
reservoir releases. The study concluded that, whenever 
operationally feasible, more discharge should be passed 
over weirs to improve DO concentrations in releases. 
Results indicated that overflow weirs aerate releases more effectively than low-sill spillways 
(Wilhelms, 1988). 
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Reservoir Aeration 
 
Some techniques for reservoir aeration include: 
 

• Air injection systems 
• Diffused air systems 
• Oxygen injection systems 
• U-tube design 

 
Air injection systems mix water from different strata in 
the impoundment by using air or pure oxygen injected 
into a pumping system. Air injection systems are 
categorized as partial air lift systems and full air lift 
systems. In the partial air lift system, compressed air is 
injected at the bottom of the unit; then the air and water 
are separated at depth and the air is vented to the surface. 
In the full air lift system, compressed air is injected at the 
bottom of the unit (as in the partial air lift system), but the air-water mixture rises to the surface. 
The full air lift design has a higher efficiency than the partial-air lift and has a lesser tendency to 
elevate dissolved nitrogen levels (Thornton et al., 1990). 
 
Diffused air systems provide effective transfer of oxygen to water by forcing compressed air 
through small pores in diffuser systems to form bubbles. One diffuser system test in the 
Delaware River near Philadelphia, Pennsylvania in 1969–1970 demonstrated the efficiency of 
this practice. Coarse-bubble diffusers were deployed at depths ranging from 13 to 38 feet. 
Depending on the depth of deployment, the oxygen transfer efficiency varied from 1 to 12 
percent. When compared with other systems discussed below, this efficiency rate is rather low. 
But the results of this test determined that river aeration was more economical than advanced 
wastewater treatment as a strategy for improving the levels of DO in the river (EPRI, 1990). 
Another type of oxygen injection system, which pumps gaseous oxygen into the hypolimnion 
through diffusers, has effectively improved DO levels in the reservoir behind the Richard B. 
Russell Dam (Savannah River, on the Georgia-South Carolina border). The system is operated 1 
mile upstream of the dam, with occasional supplemental injection of oxygen at the dam face 
when DO levels are especially low. The system has successfully maintained DO levels above 6 
mg/L in the releases, with an average oxygen transfer efficiency of 75 percent (EPRI, 1990; 
Gallagher and Mauldin, 1987).  
 
The diffused air system has been found to be a cost-effective method to raise low DO levels 
within a reservoir (Henderson and Shields, 1984). However, the costs of air diffuser operation 
may be high for deep reservoirs because of hydraulic pressures that must be overcome. 
Destratification that results from deployment of an air diffuser system may also mix nutrient-rich 
waters located deep in the impoundment into layers located closer to the surface, increasing the 
potential for stimulation of algal populations. Barbiero et al. (1996), in a study on the effects of 
artificial circulation on a small northeastern impoundment, found that artificial circulation 
ultimately had no effect on the magnitude of summer phytoplankton populations. However, the 
authors note that intermittent mixing events tend to promote increased transport of phosphorus 
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into the epilimnion. While this had no effect on phytoplankton populations in the studied lake, it 
demonstrates the potential of artificial circulation to impact water quality and the need for careful 
evaluation of potential impacts. 
 
Oxygen injection systems use pure oxygen to increase levels of dissolved oxygen in reservoirs. 
One type of design, termed side stream pumping, carries water from the impoundment onto the 
shore and through a piping system into which pure oxygen is injected. After passing through this 
system, the water is returned to the impoundment (EPRI, 1990). 
 
The U-tube design, in which water from deep in the impoundment is pumped to the surface 
layer, provides a means to aerate reservoir waters. Oxygen transfer is increased as a mixture of 
water and oxygen gas is subjected to greater hydrostatic pressure. Water moves down the U-tube 
and pressure increases as a function of depth, dissolving the oxygen gas into the water. The 
oxygenated water then travels back up through the system and is released to the waterway (Jones 
and Stokes, 2004). The inducement of artificial circulation through aeration of the impoundment 
may also provide the opportunity for a “two-story” fishery, reduce internal phosphorus loading, 
and eliminate problems with iron and manganese in drinking water (Thornton et al., 1990).  
 
If the principal objective is to improve DO levels only in the reservoir releases and not 
throughout the entire impoundment, then aeration can be applied selectively to discrete layers of 
water immediately surrounding the intakes or as water passes through release structures such as 
hydroelectric turbines. Localized mixing is a practice to improve releases from thermally 
stratified reservoirs by destratifying the reservoir in the immediate vicinity of the outlet structure. 
This practice differs from the practice of artificial destratification, where mixing is designed to 
destratify all or most of the reservoir volume (Holland, 1984). Localized mixing is provided by 
forcing a jet of high-quality surface water downward into the hypolimnion. Pumps used to create 
the jet generally fall into two categories, axial flow propellers and direct drive mixers (Price, 
1989). Axial flow pumps usually have a large-diameter propeller (6 to 15 feet) that produces a 
high-discharge, low-velocity jet. Direct drive mixers have small propellers (1 to 2 feet) that 
rotate at high speeds and produce a high-velocity jet. The axial flow pumps are suitable for 
shallow reservoirs because they can force large quantities of water down to shallow depths. The 
high-momentum jets produced by direct drive mixers are necessary to penetrate deeper reservoirs 
(Price, 1989). 
 
Additional Resource 

 Thornton, K.W., B.L. Kimmel, and F.E. Payne. 1990. Reservoir Limnology: Ecological 
Perspectives. John Wiley & Sons, Inc., New York. 
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Retaining Walls  
 
Retaining walls are used in areas where soils are unstable, 
where slopes are steeper than the angle of repose, and 
where the horizontal distance is limited. They help 
stabilize slopes and can decrease the steepness of a slope. 
If the steepness of a slope is reduced, the runoff velocity 
is decreased and, therefore, the erosion potential is 
decreased. 
 
According to the Iowa Construction Site Erosion Control 
Manual, a variety of materials can be used for 
construction of retaining walls, including concrete 
masonry, concrete cribbing, steel piling, gabions, precast 
stone, rock riprap, reinforced earth, stone drywall, and 
treated wood timbers. Costs vary by the material selected 
for construction. When designing a retaining wall, the 
following factors should be taken into account: drainage, 
bearing value of the soil, wall thickness, stress, foundation design, and wall height. 
 
Additional Resources 

 ISU. 2006. Iowa Construction Site Erosion Control Manual: Retaining Wall. Iowa State 
University. http://www.ctre.iastate.edu/erosion/manuals/construction/3.13_retaining_wall.pdf. 

 
 Leposky, R.E. 2004. Retaining Walls: What You See and What You Don’t. 

http://www.forester.net/ecm_0401_retaining.html. 
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Return Walls  
 
Whenever shorelines or streambanks are “hardened” 
through the installation of bulkheads, seawalls, or 
revetments, the design process must include consideration 
that waves and currents can continue to dislodge the 
substrate at both ends of the structure, resulting in very 
concentrated erosion and rapid loss of fastland. This 
process is called flanking. To prevent flanking, return walls 
should be provided at either end of a vertical protective 
structure and should extend landward for a horizontal 
distance consistent with the local erosion rate and the 
design life of the structure.  
 
Additional Resource 

 USACE. 1985. Coastal Engineering Technical Note: 
Determining Lengths of Return Walls. U.S. Army 
Engineer Waterways Experiment Station. 
http://chl.erdc.usace.army.mil/library/publications/chetn/pdf/cetn-iii-25.pdf. 
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Revegetate  
 
Revegetation of construction sites during and after 
construction is the most effective way to permanently 
control erosion (Hynson et al., 1985). To select the right 
plants for your bioengineering project, note what native 
plant communities grow in the area. Avoid planting 
noxious or invasive grasses, such as reed canary grass or 
ryegrass. Remove invasive plants such as yellow 
starthistle, English ivy, deadly nightshade, field morning 
glory, scotch broom, cheatgrass, and purple loosestrife. 
Use more of the same native plants in the bioengineering 
design, as these plants are most likely adapted to 
conditions to the area.  
 
Plants like willow, red osier dogwood, alder, ash, and 
cottonwood can be well suited for bioengineering. They 
establish easily, grow quickly, and have thick root 
systems. Cuttings are available from native plant nurseries. They may also be collected next to 
the project site, if the area is well vegetated (Oregon Association of Conservation Districts, 
2004).  
 
Ecological and vegetational areas vary throughout the country. Therefore, other plant materials 
may be more suitable for a project. Contact local cooperative extension services for more plant 
information.9  
 
Additional Resources 

 Barr Engineering Company. 2001. Minnesota Urban Small Sites BMP Manual: Stormwater Best 
Management Practices for Cold Climates. Soil Erosion Control: Vegetative Methods. Prepared 
for the Metropolitan Council by Barr Engineering Company, St. Paul, MN. 
http://www.metrocouncil.org/environment/Watershed/BMP/CH3_RPPSoilVeget.pdf.  

 
 Ohio DNR. No date. Ohio Stream Management Guide: Restoring Streambanks with Vegetation. 

Ohio Department of Natural Resources. http://www.ohiodnr.com/water/pubs/fs_st/stfs07.htm. 
 

                                                 
9 http://www.csrees.usda.gov/qlinks/partners/state_partners.html 
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Revetment 
 
A revetment (Figure 7.24) is a type of vertical protective 
structure used for shoreline protection. One revetment 
design contains several layers of randomly shaped and 
randomly placed stones, protected with several layers of 
selected armor units or quarry stone. The armor units in 
the cover layer should be placed in an orderly manner to 
obtain good wedging and interlocking between individual 
stones. The cover layer may also be constructed of 
specially shaped concrete units (USACE, 1984). 
Sometimes gabions (stone-filled wire baskets) or 
interlocking blocks of precast concrete are used in the 
construction of revetments. In addition to the surface 
layer of armor stone, gabions, or rigid blocks, successful 
revetment designs also include an underlying layer 
composed of either geotextile filter fabric and gravel or a 
crushed stone filter and bedding layer. This lower layer 
functions to redistribute hydrostatic uplift pressure caused by wave action in the foundation 
substrate. Precast cellular blocks, with openings to provide drainage and to allow vegetation to 
grow through the blocks, can be used in the construction of revetments to stabilize banks. 
Vegetation roots add additional strength to the bank. In situations where erosion can occur under 
the blocks, fabric filters can be used to prevent the erosion. Technical assistance should be 
obtained to properly match the filter and soil characteristics. Typically blocks are hand placed 
when mechanical access to the bank is limited or costs need to be minimized. Cellular block 
revetments have the additional benefit of being flexible to conform to minor changes in the bank 
shape (USACE, 1983). 
 
Additional Resource 

 Ohio DNR. No date. Ohio Stream Management Guide: Riprap Revetments. Ohio Department of 
Natural Resources. http://www.ohiodnr.com/water/pubs/fs_st/stfs16.pdf.
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Figure 7.24 Revetment Alternatives (USACE, 2003) 
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Riparian Improvements 
 
Riparian improvements are another strategy that can be 
used to restore or maintain aquatic and riparian habitat 
around reservoir impoundments or along the waterways 
downstream from dams. In fact, Johnson and LaBounty 
(1988) found that riparian improvements were more 
effective, in some cases, than flow augmentation for 
protection of instream habitat. In the Salmon River (Idaho), 
a variety of instream and riparian habitat improvements 
have been recommended to improve the indigenous stocks 
of Chinook salmon (Oncorhynchus tshawytscha). These 
improvements include reducing sediment loading in the 
watershed, improving riparian vegetation, eliminating 
barriers to fish migration (see sections discussing this 
practice below), and providing greater instream and 
riparian habitat diversity (Andrews, 1988).  
 
Maintaining and improving riparian areas upstream of a dam may also be an important 
consideration for reducing flow-related impacts to dams. Riparian areas along brooks and 
smaller streams are sometimes altered in a manner that impairs their ability to detain and absorb 
floodwater and stormwater (e.g., removal of forest cover or increased imperviousness). The 
cumulative impact of the riparian changes results in the smaller streams discharging increased 
volumes and velocities of water, which then result in more severe downstream flooding and 
increased storm damage and/or maintenance to existing structures (such as dams). These 
downstream impacts may occur even though main stem floodplains and riparian areas are 
safeguarded and remain close to their natural condition (Cohen, 1997). 
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Riprap  
 
Riprap is a layer of appropriately sized stones designed 
to protect and stabilize areas subject to erosion, slopes 
subject to seepage, or areas with poor soil structure. 
Riprap extends from the toe of the slope to a height 
needed for long term durability (Figure 7.25). 
 
Riprap can be used where vegetation cannot be 
established or in combination with vegetative approaches. 
This method is suitable where stream flow velocity is 
high or where there is a threat to life or property. This 
method can be expensive, particularly if materials are not 
locally available. This method should be combined with 
soil bioengineering techniques, particularly revegetation 
efforts, to achieve a comprehensive streambank 
restoration design (FISRWG, 1998). 
 
Additional Resources 

 FISRWG. 1998. Stream Corridor Restoration: Principles, Processes, and Practices. Federal 
Interagency Stream Restoration Working Group. 
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf. 

 
 ISU. 2006. Iowa Construction Site Erosion Control Manual: Riprap. Iowa State University. 

http://www.ctre.iastate.edu/erosion/manuals/construction/3.15_riprap.pdf. 
 

 Tennessee Department of 
Environment and 
Conservation. 2002. Erosion 
and Sediment Control 
Handbook: Riprap. 
Tennessee Department of 
Environment and 
Conservation, Nashville, TN. 
http://state.tn.us/environment/ 
wpc/sed_ero_controlhand 
book/rr.pdf. 
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Proper riprap placement (MHW=mean high water, MLW=mean 
low water). 
 
Figure 7.25 Riprap Diagram 
(http://www.extension.umn.edu/distribution/naturalresources/ 
components/DD6946g.html) 
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Root Wad Revetments 
 
Root wads armor a bank by keeping faster moving 
currents away from the bank (Figures 7.26 and 7.27). They 
are most useful for low energy streams that meander and 
have out-of-bank flow conditions. Root wads should be 
used in combination with other soil bioengineering 
techniques to stabilize a bank and ensure plant 
establishment on the upper portions of the streambank. 
Stabilizing the bank will reduce streambank erosion, trap 
sediment, and improve habitat diversity. There are a 
number of ways to install root wads. The trunk can be 
driven into the bank, laid in a deep trench, or installed as 
part of a log and boulder revetment. Use tree wads that 
have brushy top and durable wood, such as Douglas fir, 
oak, hard maple, juniper, spruce, cedar, red pine, white 
pine, larch, or beech. Ponderosa pine and aspen are too 
inflexible, and alder decomposes rapidly.  
 
With the added support of a log and boulder revetment, root wads can stabilize banks of high-
energy streams. Root wad span should be approximately 5 feet with numerous root protrusions. 
The trunk should be at least 8 to 12 feet long. Boulders should be as large as possible, but at least 
one and a half times the log’s diameter. They should also have an irregular surface. Logs are to 
be used as footers or revetments and should be over 16 inches in diameter. 
 
When logs and root wads 
are well anchored, this 
design will tolerate high 
boundary shear stress. 
However, local scour and 
erosion is possible. 
Varying with climate and 
tree species used, the 
decomposition of the logs 
and rootwads will limit 
the life span of this 
design. If colonization of 
streambank vegetation 
does not take place, 
replacement may be 
required. The project site 
must be accessible to 
heavy equipment. 
Locating materials may be 
difficult in some locations 
and this method can be expensive (FISRWG, 1998). 

 
Figure 7.26 Root Wad, Log, and Boulder Revetment with Footer: Plan View 
(USDA-FS, 2002) 
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Installation guidelines are available from the USDA-FS Soil Bioengineering Guide (USDA-FS, 
2002). Under EMRRP, the USACE has presented research on rootwad composites in a technical 
note (Rootwad Composites for Streambank Erosion Control and Fish Habitat Enhancement).10 
 

 
Figure 7.27 Rootwad, Log, and Boulder Revetment with Footer: Section (USDA-FS, 2002) 

 
Additional Resources 

 FISRWG. 1998. Stream Corridor Restoration: Principles, Processes, and Practices. Federal 
Interagency Stream Restoration Working Group. 
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf. 

 
 Harmon, W.A. and R. Smith. 2000. Using Root Wads and Rock Vanes for Streambank 

Stabilization. River Course Fact Sheet Number 4. North Carolina Cooperative Extension Service. 
http://www.bae.ncsu.edu/programs/extension/wqg/sri/rv-crs-4.pdf. 

 
 Walter, J., D. Hughes, and N.J. Moore. 2005. Streambank Revegetation and Protection: A Guide 

for Alaska. Revegetation Techniques: Root Wads. Revised Edition. Alaska Department of Fish 
and Game, Division of Sport Fish. 
http://www.sf.adfg.state.ak.us/SARR/restoration/techniques/rootwad.cfm. 

                                                 
10 http://el.erdc.usace.army.mil/elpubs/pdf/sr21.pdf 
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Rosgen’s Stream Classification Method 
 
Rosgen’s stream channel stability method provides a 
sequence of steps for the field practitioner to use in 
reaching final conclusions and making recommendations 
for management, stream design, or restoration. The field 
practitioner uses field-measured variables to assess: 
 

• Stream state or channel condition variables 
• Vertical stability (degradation/aggradation) 
• Lateral stability 
• Channel patterns 
• Stream profile and bed features 
• Channel dimension factor 
• Channel scour/deposition (with competence 

calculations of field verified critical dimensionless 
shear stress and change in bed and bar material size 
distribution) 

• Stability ratings adjusted by stream type 
• Dimensionless ratio sediment rating curves by stream type and stability ratings 
• Selection of position in stream type evolutionary scenario as quantified by morphological 

variables by stream type to determine state and potential of stream reach. 
 
The stability assessment is conducted on a reference reach and a departure analysis is performed 
when compared to an unstable reach of the same stream type. Changes in the variables 
controlling river channel form, primarily streamflow, sediment regime, riparian vegetation, and 
direct physical modifications can cause stream channel instability. Separating the differences 
between anthropogenic versus geologic processes in channel adjustment is a key to prevention, 
mitigation, and restoration of disturbed systems.  
 
Rosgen (1996) has also created a river inventory hierarchy involving four levels that would allow 
a stream assessment to be conducted at various levels, ranging from broad qualitative 
descriptions to detailed quantitative descriptions. The idea is to provide documented 
measurements, coupled with consistent, quantitative indices of stability, to make the approach to 
stream assessments less subjective and more consistent and reproducible. Level I and Level II 
are used to do the initial stratification of a reach by valley and stream type. Level III is used to 
predict stability. Level IV is used for validation, and requires the greatest amount of detail over a 
longer time period. For example, vertical stability and bank erosion can be estimated at Level III. 
But, in a Level IV assessment, permanent cross-sections are revisited over time to verify shifts in 
bed elevation and measure actual erosion that occurred. 
 

Channelization 
 Physical & chemical 
 Instream/riparian restoration 

Dams 
 Erosion control 
 Runoff control 
 Chemical/pollutant control 
 Watershed protection  
 Aerate reservoir water  
 Improve tailwater oxygen 
 Restore/maintain habitat  
 Maintain fish passage 

Erosion 
 Streambanks  Shorelines 

    Vegetative 
  Structural 
  Integrated 

 Planning & regulatory 

0041477



Chapter 7: Practices for Implementing Management Measures 

EPA 841-B-07-002   July 2007 7-87

The four hierarchal levels, and the measurements and determinations they include, are shown 
below along with their objectives. 
 

Level I—Geomorphic characterization: Used to describe generalized fluvial features using 
remote sensing and existing inventories of geology, landform evolution, valley morphology, 
depositional history and associated river slopes, relief and patterns utilized for generalized 
categories of major stream types, and associated interpretations. 
 
Level II—Morphological description: To delineate homogeneous stream types that describe 
specific slopes, channel materials, dimensions and patterns from reference reach 
measurements and provide a more detailed level of interpretation than Level I. Includes 
measurements such as sinuosity, width/depth ration, slope, entrenchment ratio, and channel 
patterns and material. 
 
Level III—Stream “state” or condition: The “state” of streams further describes existing 
conditions that influence the response of channels to imposed change and provide specific 
information for prediction methodologies (such as stream bank erosion calculations). 
Provides for very detailed descriptions and associated interpretation and predictions. Includes 
such measurements and/or characterizations of vegetation, deposition, debris, meander 
patterns, channel stability index, and flow regime. 
 
Level IV—Reach specific studies (validation level): Provides reach-specific information on 
channel processes. Used to evaluate prediction methodologies; to provide sediment, 
hydraulic and biological information related to specific stream types; and to evaluate 
effectiveness of mitigation and impact assessments for activities by stream type. Involves 
direct measurements of sediment transport, bank erosion rates, aggradation/degradation, 
hydraulics, and biological data. 

 
Rosgen’s stream classification methodologies can assist in stream restoration design by: 
 

• Enabling more precise estimates of quantitative hydraulic relationships associated with 
specific stream and valley morphologies. 

• Establishing guidelines for selecting stable stream types for a range of dimensions, 
patterns, and profiles that are in balance with the river’s valley slope, valley confinement, 
depositional materials, streamflow, and sediment regime of the watershed. 

• Providing a method for extrapolating hydraulic parameters and developing empirical 
relationships for use in the resistance equations and hydraulic geometry equations needed 
for restoration design. 

• Developing a series of meander geometry relationships that are uniquely related to stream 
types and their bankfull dimensions. 

• Identifying the stable characteristics for a given stream type by comparing the stable form 
to its unstable or disequilibrium condition. 

 
Refer to Applied River Morphology (Rosgen, 1996) for more information on this stream 
classification system and potential applications. 
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Scheduling Projects  
 
Often clearing and grading for a project can be scheduled 
during the time of year that the erosion potential of the site 
is relatively low. In many parts of the country, there is a 
certain period of the year when erosion potential is 
relatively low and construction scheduling could be very 
effective. For example, in the Pacific region if construction 
can be completed during the 6-month dry season (e.g., May 
1 to October 31), temporary erosion and sediment controls 
might not be needed. In some parts of the country erosion 
potential is very high during certain parts of the year, such 
as the spring thaw in northern and high-elevation areas. 
During that time of year, snowmelt generates a constant 
runoff that can erode soil. In addition, construction 
vehicles can easily turn the soft, wet ground into mud, 
which is more easily washed off-site. Therefore, in the 
north, limitations could be placed on clearing and grading 
during the spring thaw (Goldman et al., 1986). 
 
Additional Resource 

 CASQA. 2004. California Stormwater BMP Construction Handbook: Scheduling. California 
Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/Construction/EC-1.pdf. 
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Sediment Basins/Rock Dams  
 
An earthen or rock embankment that is located to capture 
sediment from runoff and retain it on the construction site.  
 
Sediment basins, also known as silt basins, are engineered 
impoundment structures that allow sediment to settle out of 
the urban runoff. They are installed prior to full-scale 
grading and remain in place until the disturbed portions of 
the drainage area are fully stabilized. They are generally 
located at the low point of sites, away from construction 
traffic, where they will be able to trap sediment-laden 
runoff. Basin dewatering is achieved either through a 
single riser and drainage hole leading to a suitable outlet on 
the downstream side of the embankment or through the 
gravel of the rock dam. In both cases, water is released at a 
substantially slower rate than would be possible without 
the control structure. 
 
The following are general specifications for sediment basin design criteria as presented in 
Schueler (1997): 
 

• Provide 1,800 to 3,600 ft3 of storage per contributing acre (a number of states, including 
Maryland, Pennsylvania, Georgia, and Delaware, recently increased the storage 
requirement to 3,600 ft3 or more [CWP, 1997b]). 

• Surface area equivalent to 1 percent of drainage area (optional, seldom required). 
• Riser with spillway capacity of 0.2 ft3/s/ac of drainage area (peak discharge for 2-year 

storm with 1-foot freeboard). 
• Length-to-width ratio of 2 or greater. 
• Basin side slopes no steeper than 2:1 (h:v). 
• Safety fencing, perforated riser, dewatering (optional, seldom required). 

 
Sediment basins can be classified as either temporary or permanent structures, depending on the 
length of service of the structure. If they are designed to function for less than 36 months, they 
are classified as temporary; otherwise, they are considered permanent. Temporary sediment 
basins can also be converted into permanent runoff management ponds. When sediment basins 
are designed as permanent structures, they must meet all standards for wet ponds. It is important 
to note that even the best-designed sediment basin seldom exceeds 60 to 75 percent total 
suspended solids (TSS) removal, which should be considered when selecting a sediment control 
practice. 
 
Basins are most commonly used at the outlets of diversions, channels, slope drains, or other 
runoff conveyances that discharge sediment-laden water. 
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Additional Resources 
 CASQA. 2003. California Stormwater BMP Construction Handbook: Sediment Basin. California 

Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/Construction/SE-2.pdf. 

 
 ISU. 2006. Iowa Construction Site Erosion Control Manual: Sediment Basin. Iowa State 

University. http://www.ctre.iastate.edu/erosion/manuals/construction/3.17_sediment_basin.pdf. 
 

 Michigan Department of Environmental Quality. 1992. SESC Training Manual: Sedimentation 
Basin. Michigan Department of Environmental Quality, Lansing, MI. 
http://www.deq.state.mi.us/documents/deq-swq-nps-sb.pdf. 

 
 Tennessee Department of Environment and Conservation. 2002. Erosion and Sediment Control 

Handbook: Sediment Basin. Tennessee Department of Environment and Conservation, Nashville, 
TN. http://state.tn.us/environment/wpc/sed_ero_controlhandbook/sb.pdf. 
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Sediment Fences  
 
Silt fence, also known as filter fabric fence, is available in 
several mesh sizes from many manufacturers. Sediment is 
filtered out as runoff flows through the fabric. Such fences 
should be used only where there is sheet flow (no 
concentrated flow), and the maximum drainage area to the 
fence should be 0.5 acre or less per 100 feet of fence. To 
ensure sheet flow, a gravel collar or level spreader can be 
used upslope of the fence. Many types of fabrics are 
available commercially. The characteristics that determine 
a fence’s effectiveness include filtration efficiency, 
permeability, tensile strength, tear strength, ultraviolet 
resistance, pH effects, and creep resistance. The longevity 
of silt fences depends heavily on proper installation and 
maintenance, however they typically last 6 to 12 months. 
CWP (1997d) identified several conditions that increase 
the effectiveness of silt fences: 
 

• The length of the slope does not exceed 50 feet for slopes of 5 to 10 percent, 25 feet for 
slopes of 10 to 20 percent, or 15 feet for slopes greater than 20 percent. 

• The silt fence is aligned parallel to the slope contours. 
• Edges of the silt fence are curved uphill, which does not allow flow to bypass the fence. 
• The contributing length to the fence is less than 100 feet. 
• The fence has reinforcement if receiving concentrated flow. 
• The fence was installed above an outlet pipe or weir. 
• The fence is down slope of the exposed area and alignment considers construction traffic. 
• Sediment is not allowed to accumulate behind the fence (increases capacity and decreases 

breach potential). 
• Alignment of the silt fence mirrors the property line or limits of disturbance. 

 
Additional Resources 

 CASQA. 2003. California Stormwater BMP Construction Handbook: Straw Bale Barrier. 
California Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/Construction/SE-9.pdf. 

 
 ISU. 2006. Iowa Construction Site Erosion Control Manual: Sediment Barrier. Iowa State 

University. http://www.ctre.iastate.edu/erosion/manuals/construction/3.16_sediment_barrier.pdf. 
 
 Missouri Department of Natural Resources. 2006. Protecting Water Quality, A Construction Site 

Water Quality Field Guide: Sediment Fence. Missouri Department of Natural Resources. 
http://www.dnr.mo.gov/env/wpp/field-guide/fg05_06_sedimentcontrol.pdf. 

 
 Tennessee Department of Environment and Conservation. 2002. Erosion and Sediment Control 

Handbook: Silt Fence. Tennessee Department of Environment and Conservation, Nashville, TN. 
http://state.tn.us/environment/wpc/sed_ero_controlhandbook/sf.pdf. 
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Sediment Traps  
 
Sediment traps are small impoundments that allow 
sediment to settle out of runoff water. They are typically 
installed in a drainage way or other point of discharge 
from a disturbed area. Temporary diversions can be used 
to direct runoff to the sediment trap. Sediment traps are 
ideal for sites 1 acre and smaller and should not be used 
for areas greater than 5 acres. They typically have a useful 
life of approximately 18 to 24 months. A sediment trap 
should be designed to maximize surface area for 
infiltration and sediment settling. This design increases 
the effectiveness of the trap and decreases the likeliness 
of backup during and after periods of high runoff 
intensity. The approximate storage capacity of each trap 
should be at least 1,800 ft3/acre of disturbed land draining 
into the trap (Smolen et al., 1988).  
 
Additional Resources 

 British Columbia Ministry of Agriculture, Food and Fisheries. 2004. Constructed Ditch Fact Sheet: 
Sediment Traps. No. 9. http://www.agf.gov.bc.ca/resmgmt/publist/600Series/641310-1.pdf. 

 
 CASQA. 2003. California Stormwater BMP Construction Handbook: Sediment Traps. California 

Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/Construction/SE-3.pdf. 

 
 Tennessee Department of Environment and Conservation. 2002. Erosion and Sediment Control 

Handbook: Sediment Trap. Tennessee Department of Environment and Conservation, Nashville, 
TN. http://www.state.tn.us/environment/wpc/sed_ero_controlhandbook/st.pdf. 
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Seeding  
 
Seeding establishes a vegetative cover on disturbed areas 
and is very effective in controlling soil erosion once a dense 
vegetative cover has been established. Seeding establishes 
permanent erosion control in a relatively short amount of 
time and has been shown to decrease solids load by 99 
percent (CWP, 1997a). The three most common seeding 
methods are (1) broadcast seeding, in which seeds are 
scattered on the soil surface; (2) hydroseeding, in which 
seeds are sprayed on the surface of the soil with a slurry of 
water; and (3) drill seeding, in which a tractordrawn 
implement injects seeds into the soil surface. Broadcast 
seeding is most appropriate for small areas and for 
augmenting sparse and patchy grass covers. Hydroseeding is 
often used for large areas (in excess of 5,000 square feet) 
and is typically combined with tackifiers, fertilizers, and 
fiber mulch. Drill seeding is expensive and is cost-effective 
only on sites greater than 2 acres. For best results, bare soils should be seeded or otherwise 
stabilized within 15 calendar days after final grading. Denuded areas that are inactive and will be 
exposed to rain for 15 days or more can also be temporarily stabilized, usually by planting seeds 
and establishing vegetation during favorable seasons in areas where vegetation can be 
established. In very flat, nonsensitive areas with favorable soils, stabilization may involve simply 
seeding and fertilizing. The Soil Quality Institute (SQI, 2000) recommends that soils that have 
been compacted by grading should be broken up or tilled before vegetating. 
 
To establish a vegetative cover, it is important to use seeds from adapted plant species and 
varieties that have a high germination capacity. Supplying essential plant nutrients, testing the 
soil for toxic materials, and applying an adequate amount of lime and fertilizer can overcome 
many unfavorable soil conditions and establish adequate vegetative cover. Specific information 
about seeds, various species, establishment techniques, and maintenance can be obtained from 
Erosion Control & Conservation Plantings on Noncropland (Landschoot, 1997) or a local 
Cooperative State Research, Education, and Extension Service11 or Natural Resources 
Conservation Service12 office. 
 
Additional Resources 

 CASQA. 2003. California Stormwater BMP Construction Handbook: Hydroseeding. California 
Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/Construction/EC-4.pdf. 

 
 Wisconsin Department of Natural Resources. 2003. Seeding for Construction Site Erosion 

Control. Wisconsin Department of Natural Resources, Madison, WI. 
http://dnr.wi.gov/org/water/wm/nps/pdf/stormwater/techstds/erosion/ 
Seeding%20For%20Construction%20Site%20Erosion%20Control%20_1059.pdf. 

                                                 
11 http://www.csrees.usda.gov 
12 http://www.nrcs.usda.gov 
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Selective Withdrawal  
 
Temperature control in reservoir releases depends on the 
volume of water storage in the reservoir, the timing of the 
release relative to storage time, and the level from which 
the water is withdrawn. Dams capable of selectively 
releasing waters of different temperatures can provide 
cooler or warmer water temperatures downstream at times 
that are critical for other instream resources, such as 
during periods of fish spawning and development of fry 
(Fontane et al., 1981; Hansen and Crumrine, 1991). 
Stratified reservoirs are operated to meet downstream 
temperature objectives such as to enhance a cold-water or 
warm-water fishery or to maintain preproject stream 
temperature conditions. Release temperature may also be 
important for irrigation (Fontane et al., 1981). 
 
Multilevel intake devices in storage reservoirs allow 
selective withdrawal of water based on temperature and DO levels. These devices minimize the 
withdrawal of surface water high in blue-green algae, or of deep water enriched in iron and 
manganese. Care should be taken in the design of these systems not to position the multilevel 
intakes too far apart because this will increase the difficulty with which withdrawals can be 
controlled, making the discharge of poor-quality hypolimnetic water more likely (Howington, 
1990; Johnson and LaBounty, 1988; Smith et al., 1987). 
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Setbacks 
 
Where setbacks have been implemented to reduce the 
hazard of coastal land loss, they have also included 
requirements for the relocation of existing structures 
located within the designated setback area. Setbacks can 
also include restrictions on uses of waterfront areas that are 
not related to the construction of new buildings (Davis, 
1987). Upland drainage from development should be 
directed away from bluffs and banks so as to avoid 
accelerating slope erosion. 
 
In most cases, states have used the local unit of 
government to administer the program on either a 
mandatory or voluntary basis. This allows local 
government to retain control of its land use activities and to 
exceed the minimum state requirements if this is deemed 
desirable (NRC, 1990). 
 
Technical standards for defining and delineating setbacks also vary from state to state. One 
approach is to establish setback requirements for any “high hazard area” eroding at greater than 1 
foot per year. Another approach is to establish setback requirements along all erodible shores 
because even a small amount of erosion can threaten homes constructed too close to the 
streambank or shoreline. Several states have general setback requirements that, while not based 
on erosion hazards, have the effect of limiting construction near the streambank or shoreline.  
 
The basis for variations in setback regulations between states seems to be based on several 
factors, including (NRC, 1990): 
 

• The language of the law being enacted 
• The geomorphology of the coast 
• The result of discretionary decisions 
• The years of protection afforded by the setback 
• Other variables decided at the local level of government 

 
From the perspective of controlling NPS pollution resulting from erosion of shorelines and 
streambanks, the use of setbacks has the immediate benefit of discouraging concentrated flows 
and other impacts of storm water runoff from new development in areas close to the streambank 
or shoreline. In particular, the concentration of storm water runoff can aggravate the erosion of 
shorelines and streambanks, leading to the formation of gullies, which are not easily repaired. 
Therefore, drainage of storm water from developed areas and development activities located 
along the shoreline should be directed inland to avoid accelerating slope erosion. 
 
The most significant NPS benefits are provided by setbacks that not only include restrictions on 
new construction along the shore but also contain additional provisions aimed at preserving and 
protecting coastal features such as beaches, wetlands, and riparian forests. This approach 
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promotes the natural infiltration of surface water runoff before it passes over the edge of the bank 
or bluff and flows directly into the coastal waterbody. Setbacks also help protect zones of 
naturally occurring vegetation growing along the shore. As discussed in the section on 
“bioengineering practices,” the presence of undisturbed shoreline vegetation itself can help to 
control erosion by removing excess water from the bank and by anchoring the individual soil 
particles of the substrate. 
 
Almost all states and territories with setback regulations have modified their original programs to 
improve effectiveness or correct unforeseen problems (NRC, 1990). Experiences have shown 
that procedures for updating or modifying the setback width need to be included in the 
regulations. For instance, application of a typical 30-year setback standard in an area whose rate 
of erosion is 2 feet per year results in the designation of a setback width of 60 feet. This width 
may not be sufficient to protect the beaches, wetlands, or riparian forests whose presence 
improves the ability of the streambank or shoreline to respond to severe wave and flood 
conditions, or to high levels of surface water runoff during extreme precipitation events. A 
setback standard based on the landward edge of streambank or shoreline vegetation is one 
alternative that has been considered (NRC, 1990; Davis, 1987). 
 
From the standpoint of NPS pollution control, an approach that designates streambanks, 
shorelines, wetlands, beaches, or riparian forests as a special protective feature, allows no 
development on the feature, and measures the setback from the landward side of the feature is 
recommended (NRC, 1990). In some cases, provisions for soil bioengineering, marsh creation, 
beach nourishment, or engineering structures may also be appropriate since the special protective 
features within the designated setbacks can continue to be threatened by uncontrolled erosion of 
the shoreline or streambank. Finally, setback regulations should recognize that some special 
features of the streambank or shoreline will change position. For instance, beaches and wetlands 
can be expected to migrate landward if water levels continue to rise. Alternatives for managing 
these situations include flexible criteria for designating setbacks, vigorous maintenance of 
beaches and other special features within the setback area, and frequent monitoring of the rate of 
streambank or shoreline erosion and corresponding adjustment of the setback area. 
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Shoreline Sensitivity Assessment 
 
Currently there are no complete, universal assessment 
methodologies that apply to all shorelines and assess 
erosion vulnerabilities in various types of lakes, reservoirs, 
estuaries, and coasts. The methods presented by NOAA 
and the U.S. Geological Survey (USGS) were originally 
developed for other purposes and are being applied for 
other shoreline assessments: 
 

• Environmental Sensitivity Mapping 
• USGS Coastal Classification (Coastal & Marine 

Geology Program) 
• Coastal Vulnerability Index (CVI) (focus is on 

SLR—the “erosion” factor may be the only 
relevant factor in CVI) 

Environmental Sensitivity Mapping 
The Environmental Sensitivity Index (ESI) was originally created for NOAA to prioritize areas 
for environmental cleanup (mainly oil-spills), to assist spill-response coordinators in evaluating 
the potential impact of oil along a shoreline, and to facilitate the allocation of resources during 
and after a spill.  
 
ESI maps are comprised of three general types of information (NOAA, 1997):  
 

• Shoreline Classification—ranked according to a scale relating to sensitivity, natural 
persistence of oil, and ease of cleanup. 

• Biological Resources—including oil-sensitive animals and rare plants as well as habitats 
that are used by oil-sensitive species or are themselves sensitive to oil spills, such as 
submersed aquatic vegetation and coral reefs. 

• Human-Use Resources—specific areas that have added sensitivity and value because of 
their use, such as beaches, parks and marine sanctuaries, water intakes, and 
archaeological sites. 

 
The standardized ESI shoreline guideline rankings include estuarine, lacustrine, riverine, and 
palustrine habitats (NOAA, 1997). The classification scheme is based on an understanding of the 
physical and biological character of the shoreline environment, not just the substrate type and 
grain size. Relationships among physical processes, substrate type, and associated biota produce 
specific geomorphic/ecologic shoreline types, sediment transport patterns, and predictable 
patterns in oil behavior and biological impact. The concepts relating natural factors to the 
relative sensitivity of coastline, mostly developed in the estuarine setting, were slightly modified 
for lakes and rivers. The sensitivity ranking is controlled by the following factors: 
 

• Relative exposure to wave and tidal energy 
• Shoreline slope 
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• Substrate type (grain size, mobility, penetration and/or burial, and trafficability) 
• Biological productivity and sensitivity 

 
ESI maps have proven to have a long-term use, and they are excellent tools for studying 
shoreline change and its effects on the distribution and concentration of plants and animals living 
near the coast. Environmental sensitivity mapping is still evolving, and NOAA researchers are 
working with federal, state, and private industry partners to improve the ESI mapping system to 
extend beyond spill response.  

USGS Coastal Classification (Coastal & Marine Geology Program) 
The objective of the Coastal Classification Map is to determine the hazard vulnerability of an 
area. The coastal geomorphic classification scheme utilizes morphology and human 
modifications of the coast as the primary basis for hazard assessment. It emphasizes physical 
factors that influence erosion, overwash of sandy beaches and barrier islands, and landward 
sediment transport during storms along and across those features (USGS, 2004).  

USGS National Assessment of Coastal Vulnerability to Sea-Level Rise 
The USGS Coastal and Marine Geology Program’s National Assessment, seeks to determine the 
relative risks due to future sea-level rise for the U.S. Atlantic, Pacific, and Gulf of Mexico coasts 
USGS, 2002). Through the use of a CVI, the relative risk that physical changes will occur as sea-
level rises is quantified based on the following criteria: tidal range, wave height, coastal slope, 
shoreline change, geomorphology, and historical rate of relative sea-level rise. This approach 
combines a coastal system’s susceptibility to change with its natural ability to adapt to changing 
environmental conditions, and yields a relative measure of the system’s natural vulnerability to 
the effects of sea-level rise. 
 
In 2001, USGS in partnership with the National Park Service (NPS) Geologic Resources 
Division, began conducting hazard assessments and creating map products to assist the NPS in 
managing vulnerable coastal resources. One of the most important and practical issues in coastal 
geology is determining the physical response of coastal environments to water-level changes.  
 
Additional Resources 

 NOAA. 1997. Environmental Sensitivity Index Guidelines (Version 3) Chapter 2. Seattle, WA. 
http://response.restoration.noaa.gov/book_shelf/876_chapter2.pdf. 

 
 USGS. 2002. Vulnerability of US National Parks to Sea-Level Rise and Coastal Change. U.S. 

Geological Survey. http://pubs.usgs.gov/fs/fs095-02/fs095-02.html. 
 

 USGS. 2004. Coastal Classification Mapping Project. U.S. Geological Survey, Coastal & 
Marine Geology Program. http://coastal.er.usgs.gov/coastal-classification/class.html. 
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Site Fingerprinting  
 
Often areas of a construction site are unnecessarily 
cleared. The total amount of disturbed area can be 
reduced with site fingerprinting, which involves placing 
development in the most environmentally sound locations 
on the site and minimizing the size of disturbed area. 
With site fingerprinting, only those areas essential for 
completing construction activities are cleared. The 
remaining area is left undisturbed.  
 
Fingerprinting places development away from 
environmentally sensitive areas (wetlands, steep slopes, 
etc.), areas for future open space and restoration, areas 
where trees are to be saved, and temporary and permanent 
vegetative buffer zones. 
 
The proposed limits of land disturbance can be physically 
marked off to ensure that only the land area required for buildings, roads, and other infrastructure 
is cleared. Existing vegetation, especially vegetation on steep slopes, can be avoided. 
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Sodding  
 
Sodding permanently stabilizes an area with a thick 
vegetative cover. Sodding provides immediate stabilization 
of an area and can be used in critical areas or where 
establishing permanent vegetation by seeding and 
mulching would be difficult. Sodding is also a preferred 
option when there is high erosion potential during the 
period of vegetative establishment from seeding. 
According to the Soil Quality Institute (SQI, 2000), soils 
that have been compacted by grading should be broken up 
or tilled before placing sod. 
 
Additional Resources 

 Barr Engineering Company. 2001. Minnesota Urban 
Small Sites BMP Manual: Stormwater Best Management 
Practices for Cold Climates. Soil Erosion Control: 
Vegetative Methods. Prepared for the Metropolitan 
Council by Barr Engineering Company, St. Paul, MN. 
http://www.metrocouncil.org/environment/Watershed/BMP/CH3_RPPSoilVeget.pdf. 

 
 ISU. 2006. Iowa Construction Site Erosion Control Manual: Sodding. Iowa State University. 

http://www.ctre.iastate.edu/erosion/manuals/construction/2.6_sodding.pdf. 
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Soil Protection  
 
Unprotected stockpiles are very prone to erosion, and they 
must be protected. Small stockpiles can be covered with a 
tarp to prevent erosion. Large stockpiles can be stabilized 
by erosion blankets, seeding, or mulching. 
 
Because of the high organic content of topsoil, it is not 
recommended for use as fill material or under pavement. 
After a site is cleared, the topsoil is typically removed. 
Since topsoil is essential to establish new vegetation, it 
should be stockpiled and then reapplied to the site for 
revegetation, if appropriate. Although topsoil salvaged 
from the existing site can often be used, it must meet 
certain standards, and topsoil might need to be imported 
onto the site if the existing topsoil is not adequate for 
establishing new vegetation. 
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Spill and Water Budgets 
 
Although often used together, spill and water budgets are 
independent methods of facilitating downstream fish 
migration. Spill budgets provide alternative methods for 
fish passage that are less dangerous than passage through 
turbines. Spillways are used to allow fish to leave the 
reservoir by passing over the dam rather than through the 
turbines. The spillways must be designed to ensure that 
hydraulic conditions do not induce injury to the passing 
fish from scraping and abrasion, turbulence, rapid pressure 
changes, or supersaturation of dissolved gases in water 
passing through plunge pools (Stone and Webster, 1986). 
 
In the Columbia River basin (Pacific Northwest), the 
USACE provides spill on a limited basis to pass fish 
around specific dams to improve survival rates. At key 
dams, spill is used in special operations to protect hatchery 
releases or provide better passage conditions until bypass systems are fully developed or, in 
some cases, improved (van der Borg and Ferguson, 1989). The cost of this alternative depends 
on the volume of water lost for power production (Mattice, 1990). Analyses of this practice, 
using a USACE model called FISHPASS, historically has shown that application of spill budgets 
in the Columbia River basin is consistently the most costly and least efficient method of 
improving overall downstream migration efficiency (Dodge, 1989). 
 
In 1995 the National Marine Fisheries Service (NMFS) released a draft biological opinion to 
save Columbia River Basin salmon. The opinion was issued after concluding that current 
operations of the hydropower system were jeopardizing Columbia Basin salmon. The opinion 
addresses safer passage for young fish through the dams and modification to a number of 
hydropower operations and facilities. It calls for using as much water as possible during fish-
passage season to improve flow for fish moving through the system. Specifically the draft called 
for spilling water over dams to increase passage of juvenile salmon via non-turbine routes to at 
least 80 percent. The USACE now runs the Juvenile Fish Transportation Program in cooperation 
with NMFS (NOAA, 1995; USACE, 2002b).  
 
Water budgets increase flows through dams during the out-migration of anadromous fish species. 
They are used to speed smolt migration through reservoirs and dams. Water normally released 
from the impoundment during the winter period to generate power is instead released in May or 
June, when it can be sold only as secondary energy. This concept has been used in some regions 
of the United States, although quantification of the overall benefits is lacking (Dodge, 1989). 
 
The volume of a typical water budget is generally not adequate to sustain minimum desirable 
flows for fish passage during the entire migration period. The Columbia Basin Fish and Wildlife 
Authority has proposed replacement of the water budget on the Columbia River system with a 
minimum flow requirement to prevent problems of inadequate water volume in discharge during 
low-flow years (Muckleston, 1990). 
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Spill Prevention and Control Program 
 
Spill procedure information can be posted, and persons 
trained in spill handling should be onsite or on call at all 
times. Materials for cleaning up spills can be kept onsite 
and easily available. Spills should be cleaned up 
immediately and the contaminated material properly 
disposed.  
 
In general, a spill prevention, control, and countermeasure 
(SPCC) plan can include guidance to site personnel on: 
 

• Proper notification when a spill occurs 
• Site responsibility with respect to addressing the 

cleanup of a spill 
• Stopping the source of a spill 
• Cleaning up a spill 
• Proper disposal of materials contaminated by the spill 
• Location of spill response equipment programs 
• Training program for designated on-site personnel 
 

A periodic spill “fire drill” can be conducted to help train personnel on proper responses to spill 
events and to keep response actions fresh in the minds of personnel. It is important to maintain 
an adequate spill and cleaning kit, which could include the following: 
 

• Detergent or soap, hand cleaner, and water 
• Activated charcoal, adsorptive clay, vermiculite, kitty litter, sawdust, or other adsorptive 

materials 
• Lime or bleach to neutralize pesticides or other spills in emergency situations 
• Tools such as a shovel, broom, and dustpan and containers for disposal 
• Proper protective clothing 
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Spillway Modifications  
 
Spill at hydroelectric dams is routinely required during 
periods of high runoff when the river discharge exceeds 
what can be passed through the powerhouse turbines. In 
some cases, spill has been associated with gas 
supersaturation problems. The USACE has proposed 
several practices for solving the gas supersaturation 
problem. These include (1) passing more headwater 
storage through turbines, installing new fish bypass 
structures, and installing additional power units to reduce 
the need for spill; (2) incorporating “flip-lip” deflectors in 
spillway-stilling basins, transferring power generation to 
high-dissolved-gas-producing dams, and altering spill 
patterns at individual dams to minimize nitrogen mass 
entrainment; and (3) collecting and transporting juvenile 
salmonids around affected river reaches. Only a few of 
these practices have been implemented (Tanovan, 1987). 
As more attention is being paid to maintaining minimum flows in rivers for fish passage and 
spawning, mangers are balancing the need for spills with the potential impacts of gas 
supersaturation (Anderson, 2004; Anderson, 1995; DeHart, 2003; USFWS, 2001; Van Holmes 
and Anderson, 2004). For example, the U.S. Fish and Wildlife Service has routinely monitored 
gas supersaturation in reaches below Bonneville Dam (Columbia River, Oregon) to protect 
migrating salmon, many of which are endangered species (USFWS, 2001). 
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Surface Roughening  
 
Roughening is the scarifying of a bare sloped soil surface 
with horizontal grooves or benches running across the 
slope. Roughening aids the establishment of vegetative 
cover, improves water infiltration, and decreases runoff 
velocity. 
 
Additional Resource 

 Tennessee Department of Environment and 
Conservation. 2002. Erosion and Sediment Control 
Handbook: Surface Roughening. Tennessee Department 
of Environment and Conservation, Nashville, TN. 
http://www.state.tn.us/environment/wpc/ 
sed_ero_controlhandbook/sr.pdf. 
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Toe Protection  
 
A number of qualitative advantages are to be gained by 
providing toe protection for vertical bulkheads. Toe 
protection usually takes the form of a stone apron installed 
at the base of the vertical structure to reduce wave 
reflection and scour of bottom sediments during storms. 
The installation of rubble toe protection should include 
filter cloth and perhaps a bedding of small stone to reduce 
the possibility of rupture of the filter cloth. Ideally, the 
rubble should extend to an elevation such that waves will 
break on the rubble during storms. 
 
Additional Resources 

 Massachusetts DEP. 2006. Massachusetts Nonpoint 
Source Pollution Management Manual: Stone Toe 
Protection. Massachusetts Department of Environmental 
Protection, Boston, MA. 
http://projects.geosyntec.com/NPSManual/Fact%20Sheets/Stone%20Toe%20Protection.pdf. 

 
 Wisconsin Department of Natural Resources. 2006. Vegetated Armoring Erosion Control 

Methods. http://dnr.wi.gov/org/water/fhp/waterway/erosioncontrol-vegetated.html. 
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Training—ESC  
 
Provide education and training opportunities for 
designers, developers, and contractors. One of the most 
important factors determining whether ESCs will be 
properly installed and maintained on a construction site is 
the knowledge and experience of the contractor and onsite 
personnel. Many communities require certification for 
key on-site employees who are responsible for 
implementing the ESC plan. Certification can be 
accomplished through municipally sponsored training 
courses; more informally, municipalities can hold 
mandatory preconstruction or prewintering meetings and 
conduct regular and final inspection visits to transfer 
information to contractors (Brown and Caraco, 1997). 
Information that can be covered in training courses and 
meetings includes the importance of ESC for water 
quality protection; developing and implementing ESC 
plans; the importance of proper installation, regular inspection, and diligent maintenance of ESC 
practices; and record keeping for inspections and maintenance activities. 
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Transference of Fish Runs  
 
Transference of fish runs involves inducing anadromous 
fish species to use different spawning grounds in the 
vicinity of an impoundment. To implement this practice, 
the nature and extent of the spawning grounds that were 
lost due to the blockage in the river need to be assessed, 
and suitable alternative spawning grounds need to be 
identified. The feasibility of successfully collecting the fish 
and transporting them to alternative tributaries also needs 
to be carefully determined. 
 
One strategy for mitigating the impacts of diversions on 
fisheries is the use of ephemeral streams as conveyance 
channels for all or a portion of the diverted water. If flow 
releases are controlled and uninterrupted, a perennial 
stream is created, along with new instream and riparian 
habitat. However, the biota that had been adapted to 
preexisting conditions in the ephemeral stream will probably be eliminated. 
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Tree Armoring, Fencing, and Retaining Walls 
or Tree Wells 
 
Tree armoring protects tree trunks and natural vegetation 
from being damaged by construction equipment. Fencing 
can also protect tree trunks, but it should be placed at the 
tree’s drip line so that construction equipment is kept 
away from the tree. A tree’s drip line is the minimum area 
around the tree in which the tree’s root system should not 
be disturbed by cut, fill, or soil compaction caused by 
heavy equipment. When cutting or filling must be done 
near a tree, a retaining wall or tree well can be used to 
minimize the cutting of the tree’s roots or the quantity of 
fill placed over the tree’s roots. It is recommended that 
cutting or filling be done only when absolutely necessary. 
Fill placement over the tree root flare or within the 
dripline will eventually kill the tree. 
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Tree Revetments 
 
Tree revetments consist of a row of interconnected trees 
anchored to the toe of the streambank or to the upper 
streambank (Figures 7.28 and 7.29). This serves to reduce 
flow velocities along eroding streambanks, trap sediment, 
and provide a substrate for plant establishment and erosion 
control. This design relies on the installation of an 
adequate anchoring system and is best suited for 
streambank heights under 12 feet and bankfull velocities 
under 6 feet per second. In addition, this structure should 
occupy no more than 15 percent of the channel at bankfull. 
Toe protection is needed to accompany this design if scour 
is anticipated and upper bank soil bioengineering 
techniques are recommended to ensure streamside 
regeneration. This design allows for the use of local 
materials if they are readily available. Decay resistant  
species are 
recommended for the 
logs to extend the life 
of the structure and 
thus the ability of 
vegetation to become 
established. Due to 
decomposition, 
these structures have 
a limited life and 
might require 
periodic replacement. 
It is considered 
beneficial that 
decomposition of the 
logs over time allows 
the streambank to 
return to a natural 
state with protection 
provided by mature 
streambank 
vegetation. There is a 
potential for the logs to dislodge, and these structures should not be located upstream of bridges 
or other structures sensitive to damage. Tree revetments are susceptible to damage by ice 
(FISRWG, 1998). Installation guidelines are available from the USDA-FS Soil Bioengineering 
Guide (USDA-FS, 2002). 
 

Figure 7.28 Tree Revetment (USDA-FS, 2002) 
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Additional Resources 
 Alaska Department of Fish and Game. 2005. Spruce Tree Revetment. 

http://www.sf.adfg.state.ak.us/sarr/restoration/techniques/images/csbs_strevet.pdf.  
 

 FISRWG. 1998. Stream Corridor Restoration: Principles, Processes, and Practices. Federal 
Interagency Stream Restoration Working Group. 
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf. 

 
 Goard, D. 2006. Riparian Forest Best Management Practices: Tree Revetments. Kansas State 

University, Manhattan, KS. http://www.oznet.ksu.edu/library/forst2/MF2750.pdf. 
 

 Gough, S. 2004. Tree Revetments for Streambank Revitalization. Missouri Department of 
Conservation, Fisheries Division, Jefferson City, MO. http://mdc.mo.gov/fish/streams/revetmen/. 

 
 
 

 

 
Figure 7.29 Tree Revetment: Section View (USDA-FS, 2002) 

0041502

http://www.sf.adfg.state.ak.us/sarr/restoration/techniques/images/csbs_strevet.pdf�
http://www.sf.adfg.state.ak.us/sarr/restoration/techniques/images/csbs_strevet.pdf�
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf�
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf�
http://www.oznet.ksu.edu/library/forst2/MF2750.pdf�
http://www.oznet.ksu.edu/library/forst2/MF2750.pdf�
http://mdc.mo.gov/fish/streams/revetmen/�
http://mdc.mo.gov/fish/streams/revetmen/�


Chapter 7: Practices for Implementing Management Measures 

EPA 841-B-07-002   July 2007 7-112

Turbine Operation  
 
Implementation of changes in the turbine start-up 
procedures can also enlarge the zone of withdrawal to 
include more of the epilimnetic waters in the downstream 
releases. Monitoring of the releases at the Walter F. 
George lock and dam (Chattahoochee River, Georgia), 
showed levels of DO declined sharply at the start-up of 
hydropower production. The severity and duration of the 
DO drop were found to be reduced by starting up all the 
generator units within a minute of each other (Findley and 
Day, 1987). 
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Turbine Venting 
 
Turbine venting is the practice of injecting air into water as 
it passes through a turbine. If vents are provided inside the 
turbine chamber, the turbine will aspirate air from the 
atmosphere and mix it with water passing through the 
turbine as part of its normal operation. In early designs, the 
turbine was vented through existing openings, such as the 
draft tube opening or the vacuum breaker valve in the 
turbine assembly. Air forced by compressors into the draft 
tube opening enriched reservoir waters with little 
detectable DO to concentrations of 3 to 4 mg/L. Overriding 
the automatic closure of the vacuum breaker valve (at high 
turbine discharges) increased DO by only 2 mg/L 
(Harshbarger, 1987). 
 
Turbine venting uses the low-pressure region just below 
the turbine wheel to aspirate air into the discharges (Wilhelms, 1984). Autoventing turbines are 
constructed with hub baffles, or deflector plates placed on the turbine hub upstream of the vent 
holes to enhance the low-pressure zone in the vicinity of the vent and thereby increase the 
amount of air aspirated through the venting system. Turbine efficiency relates to the amount of 
energy output from a turbine per unit of water passing through the turbine. Efficiency decreases 
as less power is produced for the same volume of water. In systems where the water is aerated 
before passing through the turbine, part of the water volume is displaced by the air, thus leading 
to decreased efficiency. Hub baffles have also been added to autoventing turbines at the Norris 
Dam (Clinch River, Tennessee) to further improve the DO levels in the turbine releases (Jones 
and March, 1991). 
 
Developments in autoventing turbine technology show that it may be possible to aspirate air with 
no resulting decrease in turbine efficiency. In one test of an autoventing turbine at the Norris 
Dam, the turbine efficiency increased by 1.8 percent (March et al., 1991; Waldrop, 1992). 
Technologies like autoventing turbines are very site-specific and outcomes will vary 
considerably. 
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Vegetated Buffers  
 
Like filter strips, vegetated buffers provide a physical 
separation between a construction site and a waterbody. 
The difference between a filter strip and a vegetated buffer 
area is that a filter strip is an engineered device, whereas a 
buffer is a naturally occurring filter system. Vegetated 
buffers remove nutrients and other pollutants from runoff, 
trap sediments, and shade the waterbody to optimize light 
and temperature conditions for aquatic plants and animals 
(Welsch, n.d.). Preservation of vegetation for a buffer can 
be planned before any site-disturbing activities begin so as 
to minimize the impact of construction activities on 
existing vegetation. Trees can be clearly marked at the 
dripline to preserve them and to protect them from ground 
disturbances around the base of the tree.  
 
Proper maintenance of buffer vegetation is important. Maintenance requirements depend on the 
plant species chosen, soil types, and climatic conditions. Maintenance activities typically include 
fertilizing, liming, irrigating, pruning, controlling weeds and pests, and repairing protective 
markers (e.g., fluorescent fences and flags). 
 
Additional Resources 

 CASQA. 2003. California Stormwater BMP Construction Handbook: Vegetated Buffer Strips. 
California Stormwater Quality Association, Sacramento, CA. 
http://www.cabmphandbooks.com/Documents/Development/TC-31.pdf.  

 
 Ohio DNR. No date. Ohio Stream Management Guide: Forested Buffer Strips. Ohio Department 

of Natural Resources. http://www.ohiodnr.com/water/pubs/fs_st/stfs13.htm. 
 

 River Alliance of Wisconsin. No date. Benefits of Vegetated Buffers. River Alliance of 
Wisconsin, Madison, WI. http://www.wisconsinrivers.org/documents/policy/ 
Fact%20Sheet%20-%20Benefits%20of%20Vegetated%20Buffers.pdf. 

 
 Tennessee Department of Environment and Conservation. 2002. Erosion and Sediment Control 

Handbook: Vegetative Practices. Tennessee Department of Environment and Conservation, 
Nashville, TN. 
http://state.tn.us/environment/wpc/sed_ero_controlhandbook/2.%20Vegetative%20Practices.pdf. 
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Vegetated Filter Strips  
 
Vegetated filter strips are low-gradient vegetated areas that 
filter overland sheet flow. Runoff must be evenly 
distributed across the filter strip. Channelized flows 
decrease the effectiveness of filter strips. Level spreading 
devices are often used to distribute the runoff evenly across 
the strip (Dillaha et al., 1989). 
 
Vegetated filter strips should have relatively low slopes 
and adequate length to provide optimal sediment control 
and should be planted with erosion-resistant plant species. 
The main factors that influence the removal efficiency are 
the vegetation type, soil infiltration rate, and flow depth 
and travel time. These factors are dependent on the 
contributing drainage area, slope of strip, degree and type 
of vegetative cover, and strip length. Maintenance 
requirements for vegetated filter strips include sediment 
removal and inspections to ensure that dense, vigorous vegetation is established and concentrated 
flows do not occur. For more information on vegetated filter strips, refer to EPA’s National 
Management Measures to Protect and Restore Wetlands and Riparian Areas for the Abatement 
of Nonpoint Source Pollution (USEPA, 2005b). 
 
Additional Resources 

 ISU. 2006. Iowa Construction Site Erosion Control Manual: Vegetative Filter Strip. Iowa State 
University. http://www.ctre.iastate.edu/erosion/manuals/construction/2.8_veg_filter_strip.pdf. 

 
 Leeds, R., L.C. Brown, M.R. Sulc, and L. VanLieshout. No date. Vegetative Filter Strips: 

Application, Installation and Maintenance. The Ohio State University, Food, Agriculture and 
Biological Engineering, Columbus, OH. http://ohioline.osu.edu/aex-fact/0467.html. 

 
 USDA. 2003. Grass Filter Strips. U.S. Department of Agriculture, Natural Resources 

Conservation Service. 
http://www.oh.nrcs.usda.gov/programs/Lake_Erie_Buffer/filter_strips.html. 
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Vegetated Gabions 
 
Vegetated gabions (Figure 7.30) start with wire-mesh, 
rectangular baskets filled with small to medium rock and 
soil. The baskets are then laced together to form a 
structural toe or sidewall. Live branches (0.5 to 1 inch in 
diameter) are then placed on each consecutive layer 
between the rock filled baskets to take root, join together 
the structure, and bind it to the slope. This method is 
effective for protecting steep slopes where scouring or 
undercutting is occurring. However, this method is not 
appropriate in streams with heavy bed load or where severe 
ice damage occurs. This method provides moderate 
structural support and should be placed at the base of a 
slope to stabilize the slope and reduce slope steepness. A 
stable foundation is required for the installation of these 
structures. When the rock size needed is not locally  
available, this design is effective because 
smaller rocks can be used. A limiting 
factor of this method is that it is 
expensive to install and to replace. These 
structures are relatively expensive to 
construct and frequently require costly 
repairs. This method should be combined 
with other soil bioengineering 
techniques, particularly revegetation 
efforts, to achieve a comprehensive 
streambank restoration design (FISRWG, 
1998). There is often opposition to these 
structures based on their inability to 
blend in with natural settings and their 
general lack of aesthetically pleasing 
qualities (Gore, 1985).  
 
Installation guidelines are available from 
the USDA NRCS Engineering Field 
Handbook, Chapter 18 (USDA-NRCS, 
1992). Under EMRRP, the USACE has 
presented research on vegetated gabions 
in a technical note (Gabions for 
Streambank Erosion Control).13 
 

                                                 
13 http://el.erdc.usace.army.mil/elpubs/pdf/sr22.pdf 

 

Figure 7.30 Vegetated Gabion (Allen and Leech, 1997) 
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Additional Resources 
 FISRWG. 1998. Stream Corridor Restoration: Principles, Processes, and Practices. Federal 

Interagency Stream Restoration Working Group. 
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf. 

 
 ISU. 2006. Iowa Construction Site Erosion Control Manual: Gabion. Iowa State University. 

http://www.ctre.iastate.edu/erosion/manuals/construction/3.8_gabion.pdf. 
 

 Mississippi State University, Center for Sustainable Design. 1999. Water Related Best 
Management Practices in the Landscape: Vegetated Rock Gabions/Gabions. Created for United 
States Department of Agriculture, Natural Resource Conservation Service, Watershed Science 
Institute. http://www.abe.msstate.edu/csd/NRCS-BMPs/pdf/streams/bank/veg_rockgabions.pdf. 

 
 MMG Civil Engineering Systems, Ltd. 2001. Vegetated Gabions. MMG Civil Engineering 

Systems, Ltd., St. Germans, Kings Lynn, Norfolk, England. 
http://www.verdantsolutions.ltd.uk/acrobat/vegsod.pdf. 

 
 Ohio DNR. No date. Ohio Stream Management Guide: Gabion Revetments. Ohio Department of 

Natural Resources. http://www.ohiodnr.com/water/pubs/fs_st/stfs15.htm. 
 

 Tennessee Department of Environment and Conservation. 2002. Erosion and Sediment Control 
Handbook: Gabion. Tennessee Department of Environment and Conservation, Nashville, TN. 
http://state.tn.us/environment/wpc/sed_ero_controlhandbook/ga.pdf. 
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Vegetated Geogrids  
 
Vegetated geogrids consist of layers of live branch 
cuttings and compacted soil with natural or synthetic 
geotextile materials wrapped around each soil layer 
(Figure 7.31). This serves to rebuild and vegetate eroded 
streambanks, particularly on outside bends where erosion 
can be a problem. This system is designed to capture 
sediment providing a substrate for plant establishment and 
if properly designed and installed, these systems help to 
quickly establish riparian vegetation. Its benefits are 
similar to those of brush layering (e.g., dries excessively 
wet sites, reinforces soil as roots develop, which adds 
significant resistance to sliding or shear displacement). 
Due to the strength of this design and the higher initial 
tolerance to flow velocity, these systems can be installed 
on a 1:1 or steeper streambank or lakeshore. Limitations 
of this design include the complexity involved with 
constructing this system and the fairly high expense (FISRWG, 1998). When constructing this 
type of system, use live branch cuttings that are brushy and root readily. Also use cuttings that 
are 0.5 to 2 inches in diameter and 4 to 6 feet long. This type of system requires biodegradable 
erosion control fabric. Installation guidelines are available from the USDA-FS Soil 
Bioengineering Guide (USDA-FS, 2002). 
 
Additional Resources 

 FISRWG. 1998. Stream Corridor Restoration: Principles, Processes, and Practices. Federal 
Interagency Stream Restoration Working Group. 
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf. 

 
 Massachusetts DEP. 2006. Massachusetts Nonpoint Source Pollution Management Manual: 

Vegetated Geogrids. Massachusetts Department of Environmental Protection, Boston, MA. 
http://projects.geosyntec.com/NPSManual/Fact%20Sheets/Vegetated%20Geogrids.pdf. 

 
 ISU. 2006. How to Control Streambank Erosion: Vegetated Geogrids. Iowa State University. 

http://www.ctre.iastate.edu/erosion/manuals/streambank/vegetated_geogrids.pdf.  
 

 Mississippi State University, Center for Sustainable Design. 1999. Water Related Best 
Management Practices in the Landscape: Vegetated Geogrids. Created for United States 
Department of Agriculture, Natural Resource Conservation Service, Watershed Science Institute. 
http://www.abe.msstate.edu/csd/NRCS-BMPs/pdf/streams/bank/vegegeogrids.pdf. 
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Figure 7.31 Vegetated Geogrid (USDA-FS, 2002) 
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Vegetated Reinforced Soil Slope (VRSS) 
 
The vegetated reinforced soil slope (VRSS) soil system 
(Figures 7.32 and 7.33) is an earthen structure constructed 
from living, rootable, live-cut, woody plant material 
branches, bare root, tubling or container plant stock, along 
with rock, geosynthetics, geogrids, and/or geocomposites. 
The VRSS system is useful for immediately repairing or 
preventing deeper failures, providing a structurally sound 
system with soil reinforcement, drainage, and erosion 
control (typically on steepened slope sites with limited 
space). Living cut branches and plants grow and perform 
additional soil reinforcement via the roots and surface 
protection via the top growth (Sotir and Fischenich, 2003). 
 
Live vegetation is typically installed from just above 
baseflow elevation and up the face of the reconstructed 
streambank, acting to protect the bank through immediate 
soil reinforcement and confinement, drainage, and, in the toe 
area, with rock. The system extends below the depth of 
scour, typically with rock, which improves infiltration and 
supports the riparian zone. Internal systems (e.g., rock, live 
cut branches) can be configured to act as drains that redirect 
or collect internal bank seepage and transport water to the 
stream via a rock toe (Sotir and Fischenich, 2003). 
 
Plants may be selected to provide color, texture, and other 
attributes to add a natural landscape appearance. Examples 
of plants include dogwood, willow, hybiscus, and Viburnum 
spp. Check with your local NRCS office to make sure these 
are appropriate for the location. If a compound channel cross 
section is desirable near or just below the baseflow 
elevation, a step-back terrace may be incorporated to offer 
an enhanced riparian zone where emergent aquatic plants 
may invade over time. Although the total mass uptake may 
be small, they assimilate contaminants within the water 
column. Aquatic wetland plants that may be installed 
adjacent to the stream include blueflag, monkey flower, and 
pickerelweed. Again, check with your local NRCS office to 
ensure these are appropriate. VRSS systems can be constructed on slopes ranging from 1V on 2H 
(1:2) to 1:0.5. When constructed in step or terrace fashion, they improve pollutant control by 
intercepting sediment and attached pollutants during overbank flows (Sotir and Fischenich, 
2003). Additional information about VRSS systems is available from USACE’s Vegetated 
Reinforced Soil Slope Streambank Erosion Control.14 

                                                 
14 http://el.erdc.usace.army.mil/elpubs/pdf/sr30.pdf 

Figure 7.32 VRSS Structure After 
Construction  
(Sotir and Fischenich, 2003) 

Figure 7.33 Established VRSS 
Structure (Sotir and Fischenich, 2003)
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Water Conveyances  
 
These are the open or closed channel, conduit, or drop 
structure used to convey water from a reservoir. The 
USACE has studied the performance of spillways and 
overflow weirs at its facilities to determine the importance 
of these structures in improving DO levels. For example, 
data have been analyzed for the test spill done in 1999 at 
Canyon Ferry Dam in Montana, which found that allowing 
a portion of the releases to go over the spillways resulted in 
a significant increase in DO in the river downstream of the 
dam. Initially the use of spillways appeared to be a viable 
solution to the problem of low dissolved oxygen in the 
river below the dam. However, there was a problem with 
nitrogen supersaturation. 
 
The operation of some types of hydraulic structures has 
been linked to problems of the supersaturation. An 
unexpected fish kill occurred in spring 1978 due to supersaturation of nitrogen gas in the Lake of 
the Ozarks (Missouri) within 5 miles of Truman Dam, caused by water plunging over the 
spillway and entraining air. The vertical drop between the spillway crest and the tailwaters was 
only 5 feet. The maximum total gas saturation was 143 percent, which is well above desired 
saturation levels. In this case, the spillway was modified by cutting a notch to prevent water from 
plunging directly into the stilling basin (ASCE, 1986). 
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Wildflower Cover  
 
Because of the hardy, drought-resistant nature of 
wildflowers, they may be more beneficial as an erosion 
control practice than turf grass. Though not as dense as 
turfgrass, wildflower thatches and associated grasses are 
expected to be as effective in erosion control and 
contaminant absorption. An additional benefit of 
wildflower thatches is that they provide habitat for 
wildlife, including insects and small mammals. Because 
thatches of wildflowers do not need fertilizers, pesticides, 
or herbicides and watering is minimal, implementation of 
this practice may result in cost savings.  
 
A wildflower stand requires several years to become 
established, but maintenance requirements are minimal 
once established. Prices vary greatly, from less than $15 
(Stock Seed Farms, n.d.) to $40 (Albright Seed Company, 
2002) a pound, for wildflower seed mixes. The amount of wildflower seeds applied depends on 
the desired coverage of wildflowers. However, Stock Seed Farms recommends that one pound of 
seed can cover 3,500 ft2 (Stock Seed Farms, n.d.). Keep in mind that species selection should 
focus on those wildflowers and grasses native to the given area or appropriate to the site. 
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Wind Erosion Controls  
 
Wind erosion controls limit the movement of dust from 
disturbed soil surfaces and include many different 
practices. Wind barriers block air currents and are effective 
in controlling soil blowing. Many different materials can 
be used as wind barriers, including solid board fences, 
snow fences, and bales of hay. Sprinkling moistens the soil 
surface with water and must be repeated as needed to be 
effective for preventing wind erosion (Delaware DNREC, 
2003); however, applications must be monitored to prevent 
excessive runoff and erosion. 
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Wing Deflectors 
 
Wing deflectors are structures that protrude from either 
streambank but do not extend entirely across a channel. 
The structures are designed to deflect flows away from the 
bank, and create scour pools by constricting the channel 
and accelerating flow. The structures can be installed in 
series on alternative streambanks to produce a meandering 
thalweg and stream diversity. The most common design is 
a rock and rock-filled log crib deflector structure. The 
design bases the size of the structure on anticipated scour. 
These structures need to be installed far enough 
downstream from riffle areas to avoid backwater effects 
that could drown out or damage the riffle. This design 
should be employed in streams with low physical habitat 
diversity, particularly channels that lack pool habitats. 
Construction on a sand bed stream may be susceptible to 
failure and should be constructed with the use a filter layer 
or geotextile fabric beneath the wing deflector structure (FISRWG, 1998). 
 
Additional Resources 

 FISRWG. 1998. Stream Corridor Restoration: Principles, Processes, and Practices. Federal 
Interagency Stream Restoration Working Group. 
http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/APPENDIX.pdf. 

 
 Massachusetts DEP. 2006. Massachusetts Nonpoint Source Pollution Management Manual: 

Wing Deflectors. Massachusetts Department of Environmental Protection, Boston, MA. 
http://projects.geosyntec.com/NPSManual/Fact%20Sheets/Wing%20Deflectors.pdf. 

 
 Mississippi State University, Center for Sustainable Design. 1999. Water Related Best 

Management Practices in the Landscape: Single Wing Deflector. Created for United States 
Department of Agriculture, Natural Resource Conservation Service, Watershed Science Institute. 
http://www.abe.msstate.edu/csd/NRCS-BMPs/pdf/streams/bank/singlewing.pdf. 

 
 Mississippi State University, Center for Sustainable Design. 1999. Water Related Best 

Management Practices in the Landscape: Double Wing Deflector. Created for United States 
Department of Agriculture, Natural Resource Conservation Service, Watershed Science Institute. 
http://abe.msstate.edu/csd/NRCS-BMPs/pdf/streams/bank/doublewing.pdf. 

 
 Ohio DNR. No date. Ohio Stream Management Guide: Deflectors. Ohio Department of Natural 

Resources. http://www.ohiodnr.com/water/pubs/fs_st/stfs19.pdf. 
 

 SMRC. No date. Stream Restoration: Flow Deflection/Concentration Practices. The Stormwater 
Manager’s Resource Center. 
http://www.stormwatercenter.net/Assorted%20Fact%20Sheets/Restoration/flow_deflection.htm. 
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Chapter 8: Modeling Information 
 

Physical and chemical effects of hydraulic and hydrologic changes to streams, rivers, or other 
surface water systems can often be estimated with models and past experience (expert judgment). 
Several different models are available that can simulate many of the complex physical, chemical, 
and biological interactions that occur when hydraulic changes are imposed on surface water 
systems. Additionally, models can sometimes be used to determine a combination of practices to 
mitigate the unavoidable effects that occur even when a project is properly planned. Models, 
however, cannot be used independently of expert judgment gained through past experience. 
When properly applied models are used in conjunction with expert judgment, the effects of 
hydromodification activities (both potential and existing projects) can be evaluated and many 
undesirable effects prevented or eliminated. Models combined with expert judgment can also be 
used to evaluate existing hydromodification activities as part of operation and maintenance 
programs to identify possible opportunities to reduce or eliminate water quality impacts. 
 
In the U.S. Army Corps of Engineers’ (USACE’s) report, Review of Watershed Water Quality 
Models1 (Deliman et al., 1999), the authors compare and evaluate existing hydrologic and 
watershed water quality models, make recommendations for base model(s) for predicting 
nonpoint source (NPS) pollution, and identify areas for model improvement. The authors review 
commonly used and well validated models used in urban or nonurban settings. Users of the 
models can use the report to obtain basic model information and to review how well the models 
simulate NPS pollution and where the authors think improvements could be made. This 
information might be useful to readers who are trying to select the best model for analyzing how 
to reduce NPS pollution in their watersheds (Deliman et al., 1999). 
 
Tables 8.1 and 8.2 below provided example of models and assessment approaches that could be 
used to determine the effects of hydromodification activities.

                                                 
1 http://el.erdc.usace.army.mil/elpubs/pdf/trw99-1.pdf 
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Available Models and Assessment Approaches 
 
Table 8.1 lists some of the models available for studying the effects of channelization and channel modification activities, as well as 
models to analyze watershed runoff and to assess BMPs and low impact development to reduce impacts (of hydromodification 
activities.) The table also provides a quick description of each model and the dimension in which it models, as well as source and 
contact information.  
 

Table 8.1 Models Applicable to Hydromodification Activities  

Model Dimension Description Model Resources 

Channelization and Channel Modification Models 

BRANCH 1 The Branch-Network Dynamic Flow Model is used to simulate 
steady state flow in a single open channel reach or 
throughout a system of branches connected in a dendritic or 
looped pattern. The model is typically applied to assess flow 
and transport in upland rivers where flows are highly 
regulated or backwater effects are evident, or in coastal 
networks of open channels where flow and transport are 
governed by the interaction of freshwater inflows, tidal action, 
and meteorological conditions. (Last updated: 1997) 

http://water.usgs.gov/cgi-bin/ 
man_wrdapp?branch 

CE-QUAL-RIV1 1 CE-QUAL-RIV1 is a one-dimensional (cross-sectionally 
averaged) hydrodynamic and water quality model, meaning 
that the model resolves longitudinal variations in hydraulic 
and quality characteristics and is applicable where lateral and 
vertical variations are small. CE-QUAL-RIV1 consists of two 
parts, a hydrodynamic code (RIV1H) and a water quality code 
(RIV1Q). The hydrodynamic code is applied first to predict 
water transport and its results are written to a file, which is 
then read by the quality model. It can be used to predict one-
dimensional hydraulic and water quality variations in streams 
and rivers with highly unsteady flows, although it can also be 
used for prediction under steady flow conditions.  

http://www.wes.army.mil/el/elmodels/ 
riv1info.html 
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Model Dimension Description Model Resources 

CE-QUAL-W2 2 CE-QUAL-W2 is a two-dimensional, laterally averaged, finite 
difference hydrodynamic and water quality model for rivers, 
reservoirs, and estuaries. Because the model assumes lateral 
homogeneity, it is best suited for relatively long and narrow 
waterbodies exhibiting longitudinal and vertical water quality 
gradients. Branched networks can be modeled. The model 
accommodates variable grid spacing (segment lengths and 
layer thicknesses) so that greater resolution in the grid can be 
specified where needed.  

http://smig.usgs.gov/cgi-bin/SMIC/model_ 
home_pages/model_home?selection=cequalw2
http://www.ce.pdx.edu/w2 

CH3D-SED 1, 2, or 3 The CH3D numerical modeling system can be used to 
investigate sedimentation on bendways, crossings, and 
distributaries. Applications address dredging, channel 
evolution, and channel training structure evaluations. 

http://chl.erdc.usace.army.mil/ 
chl.aspx?p=s&a=Software;22 

EFDC 1, 2, or 3 The Environmental Fluid Dynamics Code is a single source, 
three-dimensional, finite-difference modeling system having 
hydrodynamic, water quality-eutrophication, sediment 
transport and toxic contaminant transport components linked 
together. 

John Hamrick developed this at the Virginia 
Institute of Marine Science 1990-1991. Dr. 
John Hamrick, Tetra Tech, Inc. 10306 Eaton 
Place, Suite 340 Fairfax, VA 22030 

EFM 1 Ecosystem Functions Model (EFM) is a planning tool that 
analyzes ecosystem response to changes in flow regime. 
EFM allows environmental planners, biologists, and engineers 
to determine whether proposed alternatives (e.g., reservoir 
operations, levee alignments) would maintain, enhance, or 
diminish ecosystem health. Project teams can use EFM 
software to visualize existing ecologic conditions, highlight 
promising restoration sites, and assess and rank alternatives 
according to the relative enhancement (or decline) of 
ecosystem aspects. The hydraulic modeling portion of the 
EFM process is performed by existing independent software, 
such as HEC-RAS. 

http://el.erdc.usace.army.mil/elpubs/pdf/ 
smartnote04-4.pdf 
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Model Dimension Description Model Resources 

FESWMS-2DH 2 FESWMS-2DH is a finite element surface water modeling 
system for two-dimensional flow in a horizontal plane. The 
model can simulate steady and unsteady surface water flow 
and is useful for simulating two-dimensional flow where 
complicated hydraulic conditions exist (e.g., highway 
crossings of streams and flood rivers). It can also be applied 
to many types of steady or unsteady flow problems. (Last 
updated: 1995) 

http://water.usgs.gov/cgi-
bin/man_wrdapp?feswms-2dh 

HEC-6 1 HEC-6 is a one-dimensional, moveable boundary, open 
channel flow numeric model designed to simulate and predict 
changes in river profiles resulting from scour and deposition 
over moderate time periods, typically years. Latest revision 
occurred in 1993. 

http://www.hec.usace.army.mil/software/legacys
oftware/hec6/hec6.htm 

HEC-HMS 1 The HEC-HMS model is designed to simulate the precipitation-
runoff processes of dendritic watershed systems. It is 
applicable in a wide range of geographic areas for solving the 
widest possible range of problems, including large river basin 
water supply and flood hydrology, and small urban or natural 
watershed runoff. Hydrographs produced by the program are 
used directly or in conjunction with other software for studies of 
water availability, urban drainage, flow forecasting, future 
urbanization impact, reservoir spillway design, flood damage 
reduction, floodplain regulation, and systems operation.  

http://www.hec.usace.army.mil/software/ 
hec-hms/index.html 
http://el.erdc.usace.army.mil/elpubs/pdf/ 
smartnote04-3.pdf 
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Model Dimension Description Model Resources 

HEC-RAS 1 HEC-RAS is an integrated system of software, designed for 
interactive use in a multi-tasking, multi-user network 
environment. The system is comprised of a graphical interface 
(GUI), separate hydraulic analysis components, data storage 
and management capabilities, graphics and reporting facilities. 
The model performs one-dimensional steady flow, unsteady 
flow, and sediment transport calculations. The key element is 
that all three components will use a common geometric data 
representation and common geometric and hydraulic 
computation routines. In addition to the three hydraulic 
analysis components, the system contains several hydraulic 
design features that can be invoked once basic water surface 
profiles are computed. The HEC-RAS modeling system was 
developed as a part of the Hydrologic Engineering Center’s 
“Next Generation” (NexGen) of hydrologic engineering 
software. The NexGen project encompasses several aspects 
of hydrologic engineering, including: rainfall-runoff analysis; 
river hydraulics; reservoir system simulation; flood damage 
analysis; and real-time river forecasting for reservoir 
operations. 

http://www.hec.usace.army.mil/software/hec-ras

HIVEL2D 1, 2 HIVEL2D is a free-surface, depth averaged model designed 
specifically to simulate flow in typical high-velocity channels. 

http://chl.erdc.usace.army.mil/CHL.aspx?p=s&
a=Software;6 

RiverWare™  1 RiverWare™ is a reservoir and river modeling software 
decision support tool. With RiverWare™, users can model the 
topology, physical processes and operating policies of river 
and reservoir systems, and make better decisions about how 
to operate these systems by understanding and evaluating 
the trade-offs among the various management objectives. 
Water management professionals can improve their 
management of river and reservoir systems by using the 
software. The Bureau of Reclamation, the Tennessee Valley 
Authority, and the USACE sponsor ongoing RiverWare™ 
research and development. 

http://cadswes.colorado.edu/riverware 
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SAM 1 The model calculates the width, depth, slope and n-values for 
stable channels in alluvial material. SAM can be used to 
evaluate erosion, entrainment, transportation, and deposition 
in alluvial streams. Channel stability can be evaluated, and 
the evaluation used to determine the cost of maintaining a 
constructed project. The model is currently being improved 
and enhanced at WES. 

http://chl.erdc.usace.army.mil/ 
CHL.aspx?p=s&a=Software;2 

SIAM N/A SIAM is a model designed to simulate the movement of 
sediment through a drainage network from source to outlet. It 
allows for evaluation of numerous sediment management 
alternatives relatively quickly. The model provides an 
intermediate level of analysis more quantitative than a 
conventional geomorphic evaluation, but less specific than a 
numerical, mobile-boundary simulation. SIAM is to be 
incorporated into a future release of HEC-RAS.  

http://www.usbr.gov/pmts/sediment/model/ 
srhsiam/index.html 
http://www.wes.army.mil/rsm/pubs/pdfs/ 
RSM-2-WS04.pdf 

SMS  
(RMA2 and RMA4) 

1, 2 The Surface-Water Modeling System is a generalized 
numerical modeling system for open-channel flows, 
sedimentation, and constituent transport. 

http://chl.erdc.usace.army.mil/CHL.aspx?p=s&a
=Software;4 

TABS-MD  
(RMA2, RMA4, 
RMA10, SED2D) 

1, 2, or 3 The multi-dimensional numerical modeling system is a 
collection of generalized computer programs and utility codes, 
designed for studying multidimensional hydrodynamics in 
rivers, reservoirs, bays, and estuaries. The models can be 
applied to study project impacts of flows, sedimentation, 
constituent transport, and salinity. 

http://chl.erdc.usace.army.mil/CHL.aspx?p=s&a
=Software;10 

WASP 1, 2, or 3 Water Quality Analysis Simulation Program. Framework for 
modeling contaminant fate and transport in surface waters. 
The WASP framework can be used to model biochemical 
oxygen demand and dissolved oxygen dynamics, nutrients and 
eutrophication, bacterial contamination, and organic chemical 
and heavy metal contamination.  

http://www.epa.gov/athens/wwqtsc/html/ 
wasp.html 
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Models to Analyze Watershed Runoff and Assess Practices to Reduce Impacts of Hydromodification  

BMP Decision 
Support System 
(BMP-DSS) 

1 BMP-DSS is a decision-making tool for placement of 
BMPs/LID practices at strategic locations in urban watersheds 
based on integrated data collection and 
hydrologic/hydraulic/water quality modeling. The system uses 
GIS technology, integrates BMP processes simulation 
models, and applies system optimization techniques for BMP 
placement and selection. The system also provides interfaces 
for BMP placement, BMP attribute data input, and decision 
optimization management. The system includes a stand-alone 
BMP simulation and evaluation module, which complements 
both research and regulatory nonpoint source control 
assessment efforts and allows flexibility in examining various 
BMP design alternatives. 

Developed by the EPA and Prince George’s 
County Department of Environmental 
Resources. Contact Dr. Mow-Soung Cheng at 
301-883-5836 for more information. 

HSPF 1 Hydrological Simulation Program–—FORTRAN (HSPF) is a 
comprehensive package for simulation of watershed 
hydrology and water quality for both conventional and toxic 
organic pollutants. HSPF incorporates watershed-scale ARM 
and NPS models into a basin-scale analysis framework that 
includes fate and transport in one dimensional stream 
channels. It is the only comprehensive model of watershed 
hydrology and water quality that allows the integrated 
simulation of land and soil contaminant runoff processes with 
In-stream hydraulic and sediment-chemical interactions. The 
result of this simulation is a time history of the runoff flow rate, 
sediment load, and nutrient and pesticide concentrations, 
along with a time history of water quantity and quality at any 
point in a watershed. HSPF simulates three sediment types 
(sand, silt, and clay) in addition to a single organic chemical 
and transformation products of that chemical. 

http://www.epa.gov/ceampubl/swater/hspf/ 
index.htm 
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Model Dimension Description Model Resources 

LSPC 1 LSPC is the Loading Simulation Program in C++, a watershed 
modeling system that includes streamlined Hydrologic 
Simulation Program Fortran (HSPF) algorithms for simulating 
hydrology, sediment, and general water quality on land as 
well as a simplified stream transport model. LSPC is derived 
from the Mining Data Analysis System (MDAS), which was 
developed by EPA Region 3 and has been widely used for 
mining applications and TMDLs. A key data management 
feature of this system is that it uses a Microsoft Access 
database to manage model data and weather text files for 
driving the simulation. The system also contains a module to 
assist in TMDL calculation and source allocations. For each 
model run, it automatically generates comprehensive text-file 
output by subwatershed for all land-layers, reaches, and 
simulated modules, which can be expressed on hourly or 
daily intervals. Output from LSPC has been linked to other 
model applications such as EFDC, WASP, and CE-QUAL-
W2. 

http://www.epa.gov/ATHENS/wwqtsc/html/ 
lspc.html 

Program for 
Predicting 
Polluting Particle 
Passage through 
Pits, Puddles, 
and Ponds—
Urban Catchment 
Model (P8–UCM) 

1 P8–UCM is a model for predicting the generation and 
transport of stormwater pollutants in urban watersheds. 
Continuous water balance and mass balance calculations are 
performed on a user-defined system consisting of 
watersheds, devices (runoff storage/treatment areas, BMPs), 
particle classes, and water quality components. Simulations 
are driven by continuous hourly rainfall and daily air 
temperature time series data. The model simulates pollutant 
transport and removal in a variety of treatment devices 
(BMPs). 

http://wwwalker.net/p8 
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Model Dimension Description Model Resources 

Storm Water 
Management 
Model (SWMM) 

1 SWMM is a dynamic rainfall-runoff simulation model used for 
single event or long-term (continuous) simulation of runoff 
quantity and quality from primarily urban areas. The runoff 
component of SWMM operates on a collection of 
subcatchment areas that receive precipitation and generate 
runoff and pollutant loads. The routing portion of SWMM 
transports this runoff through a system of pipes, channels, 
storage/treatment devices, pumps, and regulators. SWMM 
tracks the quantity and quality of runoff generated within each 
subcatchment, and the flow rate, flow depth, and quality of 
water in each pipe and channel during a simulation period 
comprised of multiple time steps. 

http://www.epa.gov/ednnrmrl/models/swmm/ 
index.htm 
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Table 8.2 lists some of the available assessment models and approaches for assessing the biological impacts of channelization. The 
table also provides a quick description of the model or approach, as well as sources of additional information.  
 

Table 8.2 Assessment Models and Approaches 

Model or 
Assessment 

Approach 
Description Model Resources 

Assessment Models 

AQUATOX A freshwater ecosystem simulation model designed to 
predict the fate of various pollutants such as nutrients 
and organic toxicants and their effects on the 
ecosystem, including fish, invertebrates, and aquatic 
plants (including periphyton). 

http://epa.gov/waterscience/models/aquatox 

Cornell Mixing Zone 
Expert System 
(CORMIX) 

A water quality modeling and decision support system 
designed for environmental impact assessment of 
mixing zones resulting from wastewater discharge from 
point sources. The system emphasizes the role of 
boundary interaction to predict plume geometry and 
dilution in relation to regulatory mixing zone 
requirements. 

http://www.epa.gov/waterscience/models/cormix.html 

HEC-HMS, 
Hydrologic Modeling 
System 

A system designed to simulate the precipitation-runoff 
processes of dendritic watershed systems. In addition to 
unit hydrograph and hydrologic routing options, 
capabilities include a linear quasi-distributed runoff 
transform (ModClark) for use with gridded precipitation, 
continuous simulation with either a one-layer or more 
complex five-layer soil moisture method, and a versatile 
parameter estimation option. 

http://www.hec.usace.army.mil/software/hec-hms/index.html 

HEC-RAS, River 
Analysis System 

The HEC-RAS system is used to calculate water surface 
profiles for both steady and unsteady gradually varied 
flow. The system can handle a full network of channels, 
a dendritic system, or a single river reach. 

http://www.hec.usace.army.mil/software/hec-ras/hecras-
hecras.html  
http://www.wsi.nrcs.usda.gov/products/W2Q/H&H/Tools_ 
Models/Ras.html 
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Model or 
Assessment 

Approach 
Description Model Resources 

Physical Habitat 
Simulation Model 
(PHABSIM) 

A set of computer programs designed to predict the 
microhabitat (depth, velocities, channel indices) 
conditions in rivers at different flow levels and the 
relative suitability of those conditions for different life 
stages of aquatic life. (Serves as the key microhabitat 
simulation component of IFIM.) 

http://www.fort.usgs.gov/Products/Software/PHABSIM 

Riverine Community 
Habitat Assessment 
and Restoration 
Concept (RCHARC) 

A simulation approach using computer models to 
compare hydraulic conditions and microhabitats of a 
reference reach to alternative study reach(es). 

Nestler, J., T. Schneider, and D. Latka. 1993. RCHARC: A 
new method for physical habitat analysis. Engineering 
Hydrology, 294-99.  

RiverWare™  RiverWare™ is a reservoir and river modeling software 
decision support tool. With RiverWare™, users can 
model the topology, physical processes, and operating 
policies of river and reservoir systems, and make better 
decisions about how to operate these systems by 
understanding and evaluating the trade-offs among the 
various management objectives. Water management 
professionals can improve their management of river 
and reservoir systems by using the software. The 
Bureau of Reclamation, the Tennessee Valley Authority, 
and the Army Corps of Engineers sponsor ongoing 
RiverWare™ research and development. 

http://cadswes.colorado.edu/riverware 

Salmonid Population 
Model (SALMOD) 

A computer model that simulates the dynamics 
(spawning, growth, movement, and mortality) of 
freshwater salmonid populations, both anadromous and 
resident, under various habitat quality and capacities. 

http://www.fort.usgs.gov/Products/Software/SALMOD  

Assessment Approaches 

A Procedure to 
Estimate the 
Response of Aquatic 
Systems to Changes 
in Phosphorus and 
Nitrogen Inputs 

A simple tool to estimate the responsiveness of a 
waterbody to changes in the loading of phosphorus and 
nitrogen using a dichotomous key that classifies it 
according to key characteristics. 

ftp://ftp.wcc.nrcs.usda.gov/downloads/wqam/aqusens.pdf 
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Model or 
Assessment 

Approach 
Description Model Resources 

EPA Volunteer 
Stream Monitoring 
Methods 

A series of methods geared for volunteer monitoring 
programs offering simple to advanced techniques for 
monitoring macroinvertebrates, habitat, water quality, 
and physical conditions. 

http://www.epa.gov/owow/monitoring/volunteer/stream 

Habitat Evaluation 
Procedures/Habitat 
Suitability Index 
(HEP/HSI) 

HEP is an evaluation method that determines the 
suitability of available habitat for select aquatic and 
terrestrial wildlife species and measures the impact of 
proposed land or water use changes on that habitat. HSI 
is a measure of habitat suitability. 

http://policy.fws.gov/870fw1.html 
http://www.fort.usgs.gov/Products/Software/HEP 
http://www.fort.usgs.gov/Products/Software/HSI 

Index of Biological 
Integrity (IBI) 

An aquatic ecosystem health index using measures of 
total native fish species composition, indicator species 
composition, pollutant intolerant and tolerant species 
composition, and fish condition. 

http://www.epa.gov/owow/wetlands/wqual/bio_fact/fact5.html 

Indicators of 
Hydrologic Alteration 
(IHA) 

A method for assessing the degree of hydrologic 
alteration attributable to human impacts within an 
ecosystem. The method takes daily stream flow values 
and calculates indices relating to the five components of 
flow regime critical for ecological processes: magnitude, 
frequency, duration, timing, and rate of change of 
hydrologic conditions. 

http://www.nature.org/initiatives/freshwater/conservationtools
/art17004.html 

Instream Flow 
Incremental 
Methodology (IFIM) 

A river network analysis that incorporates fish habitat, 
recreational opportunity, and woody vegetation 
responses to alternative water management schemes. 
Information is presented as a time series of flow and 
habitat at select points within the network. 

http://www.fort.usgs.gov/Products/Software/IFIM 

Invertebrate 
Community Index 
(ICI) 

An invertebrate community health index using ten 
structural and compositional invertebrate community 
metrics including number of mayfly, caddisfly, and 
dipteran taxa. 

http://www.epa.state.oh.us/dsw/bioassess/BioCriteriaProtAq 
Life.html 
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Model or 
Assessment 

Approach 
Description Model Resources 

(Modified) Index of 
Well-Being (IWB) 

The IWB is a fish community health index using 
measures of fish species abundance and diversity 
estimates. The modified index of well being factors out 
13 pollutant tolerant species of fish from certain 
calculations to prevent false high readings on polluted 
streams which have large populations of pollutant 
tolerant fish. 

http://www.epa.state.oh.us/dsw/bioassess/BioCriteriaProtAq 
Life.html 

Rapid Bioassessment 
Protocols (RBP) 

A set of protocols that offer cost-effective techniques of 
varying complexity to characterize the biological integrity 
of streams and rivers using the collection and analysis of 
biological, physical, and chemical data. It focuses on 
periphyton, benthic macroinvertebrates, and fish 
assemblages, and on assessing the quality of the 
physical habitat. 

http://www.epa.gov/owow/monitoring/rbp 

Rapid Channel 
Assessment (RCA) 

A reference stream/integrated ranking approach to 
evaluate the physical condition of a stream channel 
based on channel geometry, percent channel-bank 
scour, sediment size distribution and embeddedness, 
large wood debris, and thalweg profiles. 

CWP. 1998. Rapid Watershed Planning Handbook: A 
Comprehensive Guide for Managing Urbanizing Watersheds. 
Center for Watershed Protection, Ellicott City, MD. 
 
For a copy contact: The Center for Watershed Protection, 
8391 Main Street Ellicott City, MD 21043, email: 
center@cwp.org. 

Rapid Stream 
Assessment 
Technique (RSAT) 

A reference stream/integrated ranking approach to 
evaluate steam health based on chemical stability, 
channel scouring/sediment deposition, physical instream 
habitat, water quality, riparian habitat, and biological 
indicators. 

CWP. 1998. Rapid Watershed Planning Handbook: A 
Comprehensive Guide for Managing Urbanizing Watersheds. 
Center for Watershed Protection, Ellicott City, MD. 
 
For a copy contact: The Center for Watershed Protection, 
8391 Main Street Ellicott City, MD 21043, email: 
center@cwp.org. 
http://www.stormwatercenter.net 

Rosgen’s Stream 
Classification Method 

A classification method that uses morphological stream 
characteristics to organize streams into relatively 
homogeneous stream types to predict stream behavior 
and to apply interpretive information. 

Reference: Rosgen, D. 1996. Applied River Morphology. 
Wildland Hydrology, Pagosa Springs, CO.  
 
For a copy contact: Wildland Hydrology Books, 1481 Stevens 
Lake Road, Pagosa Springs, CO 81147.  
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Model or 
Assessment 

Approach 
Description Model Resources 

Stream 
Network/Stream 
Segment 
Temperature Models 
(SNTEMP/SSTEMP) 

Developed to help predict the consequences of stream 
manipulation on water temperatures, these computer 
models simulate mean daily water temperatures for 
streams and rivers from data describing the stream’s 
geometry, meteorology, and hydrology. SNTEMP is for a 
stream network with multiple tributaries for multiple time 
periods. SSTEMP is a scaled down version suitable for 
single (to a few) reaches and single (to a few) time 
periods. 

http://www.fort.usgs.gov/Products/Software/SNTEMP 

Stream Visual 
Assessment Protocol 
(SVAP) 

A simple procedure to evaluate the condition of a stream 
based on visual characteristics. It also identifies 
opportunities to enhance biological value and conveys 
information on how streams function. 

ftp://ftp.wcc.nrcs.usda.gov/downloads/wqam/svapfnl.pdf 

Systems Impact 
Assessment Model 
(SIAM) 

An integrated set of models used to aid the evaluation of 
water management alternatives, it address significant 
interrelationships among selected physical (temperature, 
microhabitat), chemical (dissolved oxygen, water 
temperature), and biological variables (young-of-year 
Chinook salmon production), and stream flow. 
Developed for the Klamath River in northern California. 

http://www.fort.usgs.gov/Products/Software/SIAM 

Time-Series Library 
(TSLIB)  

A set of DOS-based computer programs to create 
monthly or daily habitat time-series and habitat-duration 
curves using the habitat-discharge relationship produced 
by PHABSIM. (Can serve as the hydraulic component of 
IFIM). 

http://www.fort.usgs.gov/Products/Software/TSLIB 

TR-20, Computer 
Program for Project 
Formulation 
Hydrology 

A physically based watershed scale runoff event model 
that computes direct runoff and develops hydrographs 
resulting from any synthetic or natural rainstorm. 
Developed hydrographs are routed through stream and 
valley reaches as well as through reservoirs. 

http://www.wsi.nrcs.usda.gov/products/W2Q/H&H/Tools_ 
Models/WinTR20.html 

TR-55, Urban 
Hydrology for Small 
Watersheds 

Simplified procedures to calculate storm runoff volume, 
peak rate of discharge, hydrographs, and storage 
volumes required for floodwater reservoirs. 

http://www.info.usda.gov/CED/ftp/CED/tr55.pdf 
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Examples of Channel Modification Activities and Associated 
Models/Practices 

Modeling for Impoundments  
A low-complexity option for modeling impoundments is to use simple models like the Bathtub 
model to simulate the waterbody. Compared to more complex multi-dimensional models, which 
use multiple computational cells to estimate volumetric and contaminant fluxes between the 
cells, Bathtub-type models typically use a single cell. This single cell, while a simplification of 
the system, may be appropriate if the system is fully mixed in both the horizontal and vertical 
dimensions. This approach can also be economically developed using spreadsheets (such as 
Excel) to calculate the results. However, a Bathtub-type model has limited utility if the water 
body is stratified or if results are required at more than one location in the system.  
 
Another example of a modeling tool that has the ability to simulate impoundments is CE-QUAL-
W2, a two-dimensional hydrodynamic water quality model. CE-QUAL-W2 provides results for 
either a horizontal or cross-sectional, two-dimensional plane. Because the model assumes a 
vertically or horizontally-mixed environment, it is best suited for relatively long and narrow 
water bodies (rivers, lakes, reservoirs, and estuaries) that exhibit longitudinal or vertical water 
quality stratification. The water quality portion of CE-QUAL-W2 includes the major processes 
of eutrophication kinetics and a single algal compartment. The bottom sediment compartment 
stores settled particles, releases nutrients to the water column, and exerts sediment oxygen 
demand based on user-supplied fluxes; a full sediment diagenesis (i.e., the process of chemical 
and physical change in deposited sediment during its conversion to rock) model is under 
development. 
 
The Environmental Fluid Dynamics Code (EFDC) is a general-purpose modeling package for 
simulating one- or multi-dimensional flow, transport, and bio-geochemical processes in surface 
water systems including rivers, lakes, estuaries, reservoirs, wetlands, and coastal regions. The 
EFDC model was originally developed by Hamrick in 1992 at the Virginia Institute of Marine 
Science for estuarine and coastal applications and is considered public domain software. This 
model is now EPA-supported as a component of EPA Region 2’s PRVI BASINS software 
system and EPA’s TMDL Toolbox,2 and has been used extensively to support TMDL 
development throughout the country. In addition to hydrodynamic, salinity, and temperature 
transport simulation capabilities, EFDC is capable of simulating cohesive and non-cohesive 
sediment transport, near field and far field discharge dilution from multiple sources, 
eutrophication processes, the transport and fate of toxic contaminants in the water and sediment 
phases, and the transport and fate of various life stages of finfish and shellfish. 

Modeling for Estuary Tidal Flow Restrictions  
Artificial hydraulic structures have the ability to alter natural flow patterns (hydrodynamic) in an 
estuary, which may modify erosion patterns, salinity regimes, and the fate and transport of 
pollutants. Some examples of artificial hydraulic structures include culverts, bridges, tide gates, 

                                                 
2 http://www.epa.gov/athens/wwqtsc/html/efdc.html 
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and weir structures. Installation or removal of these structures may cause a significant change in 
local hydrodynamics, and tools may be used to estimate the impacts prior to the modification. 
 
The EFDC model, as described above, allows modelers to evaluate the impacts of hydraulic 
structures, such as culverts, bridges, tide gates, and weirs. Due to the flexibility of EFDC, each of 
these structures can also be conceptually represented in a variety of ways. For example, the weir 
equation can be applied to locations in the modeling grid to estimate water surface-dependent 
flow through one or more grid cells. This enables a modeler to evaluate the effect of placement 
of structures that modify surface flow patterns (such as a weir). Structures such as piers and 
impermeable barriers (e.g. jetties, breakwaters) can also be simulated using this code. 
 
Another modeling tool that can address estuary tidal flow restrictions is the Finite Element 
Surface Water Modeling System (FESWMS) model. This modeling code was developed by the 
Federal Highway Administration (FHA) and is distributed by the U.S Geological Survey 
(USGS). FESWMS is a hydrodynamic modeling code that simulates two-dimensional, depth-
integrated, steady or unsteady surface-water flows. It supports both super and subcritical flow 
analysis, and area wetting and drying. FESWMS is also suited for modeling regions involving 
flow control structures, such as are encountered at the intersection of roadways and waterways. 
Specifically, the FESWMS model allows the user to include weirs, culverts, drop inlets, and 
bridge piers into a standard two-dimensional finite element model. FESWMS does not have 
three-dimensional capabilities. 

Modeling for Estuary Flow Regime Alterations  
A number of structures or processes can alter the flow regime of a system. Flow contributions to 
an estuary can be altered by upstream rediversions or basin transfers, dams and dam releases, or 
other channel modifications. For example, when freshwater flows patterns are altered by the 
presence and operation of a dam, EFDC can be used to model the impact to downstream 
estuaries. EFDC can provide modelers with a time series representation of flow that is withdrawn 
from a simulated reservoir/dam system. Coupling the time series flow projections with 
hydrodynamic analysis of the receiving esturay enables modelers to determine potential impacts 
of altered flow patterms and to evaluate various spill options for the dam operation. Structures 
within the estuary that may alter the flow patterns include marinas, piers, jetties, and other 
similar type structures. Flow regime alterations due to these structures can be simulated using the 
same modeling tools described in the Flow Restrictions section above. Flow restrictions are the 
cause of most changes in the flow regime, so the simulation of the causes of restriction using a 
process-based modeling tool produces the desired flow alterations. Therefore, EFDC and 
FESWMS can be utilized in the same manner to obtain flow regime results. 

Temperature Restoration Practices 
Several computer models that predict instream water temperature are currently available. These 
models vary in the complexity of detail with which site characteristics, including meteorology, 
hydrology, stream geometry, and riparian vegetation, are described. The U.S. Fish and Wildlife 
Service developed an instream surface water temperature model (Theurer et al., 1984) to predict 
mean daily temperature and diurnal fluctuations in surface water temperatures throughout a 
stream system. The model, Stream Network Temperature Model (SNTEMP), can be applied to 
any size watershed or river system. This predictive model uses either historical or synthetic 
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hydrological, meteorological, and stream geometry characteristics to describe the ambient 
conditions. The purpose of the model is to predict the longitudinal temperature and its temporal 
variations. The instream surface water temperature model has been used satisfactorily to evaluate 
the impacts of riparian vegetation, reservoir releases, and stream withdrawal and returns on 
surface water temperature. In the Upper Colorado River Basin, the model was used to study the 
impact of temperature on endangered species (Theurer et al., 1982). It also has been used in 
smaller ungauged watersheds to study the impacts of riparian vegetation on salmonid habitat.3  
 
The Stream Segment Temperature Model (SSTEMP) is a much-scaled down version of the 
SNTEMP model developed by the USGS Biological Resource Division. Unlike the large 
network model (SNTEMP), this program only handles single stream segments for a single time 
period (e.g., month, week, day) for any given “run.” Initially designed as a training tool, 
SSTEMP may be used satisfactorily for a variety of simple cases that one might face on a day-to-
day basis. It is especially useful to perform sensitivity and uncertainty analysis. The model 
predicts minimum 24-hour temperatures, mean 24-hour temperatures, and maximum 24-hour 
stream temperatures for a given day, as well as a variety of intermediate values. The SSTEMP 
model identifies current stream and/or watershed characteristics that control stream temperatures. 
The model also quantifies the maximum loading capacity of the stream to meet water quality 
standards for temperature. This model is important for estimating the effect of changing controls 
or factors (such as riparian grazing, stream channel alteration, and reduced streamflow) on 
stream temperature. The model can also be used to help identify possible implementation 
activities to improve stream temperature by targeting those factors causing impairment to the 
stream. Good input data and an awareness of the model’s assumptions are critical to obtaining 
reliable predictions. SSTEMP may be used to evaluate alternative reservoir release proposals, 
analyze the effects of changing riparian shade or the physical features of a stream, and examine 
the effects of different withdrawals and returns on instream temperature.4  
 

Selecting Appropriate Models 
 
Although a wide range of adequate hydrodynamic and surface water quality models are 
available, the central issue in selecting appropriate models for evaluating hydromodification 
projects is the appropriate match of the financial and geographical scale of the proposed project 
with the cost required to perform a credible technical evaluation of the projected environmental 
impact. It is highly unlikely, for example, that a proposal for a relatively small stream channel 
modification project, such as installing culverts in a stream segment, would be expected or 
required to contain a state-of-the-art hydrodynamic and surface water quality analysis that 
requires one or more person-years of effort. In such projects, a simplified, desktop approach 
(e.g., HEC-RAS Model) requiring less time and money would most likely be sufficient (USACE, 
2002a). In contrast, substantial technical assessment of the long-term environmental impacts 
would be expected for channelization proposed as part of construction of a major harbor facility 
or as part of a system of navigation and flood control locks and dams. The assessment should 
                                                 
3 For more information or to download SNTEMP, see the U.S. Geological Survey Web site: 
http://www.fort.usgs.gov/Products/Software/SNTEMP. 
4 More information about the model is available on the U.S. Geological Survey Web site: 
http://www.mesc.usgs.gov/products/software/default.asp (navigate to Stream Network Temperature Model and 
Stream Segment Temperature Model). 
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incorporate the use of detailed 2D or 3D hydrodynamic models coupled with sediment transport 
and surface water quality models. 
 
In general, six criteria can be used to review available models for potential application in a given 
hydromodification project: 
 

1. Time and resources available for model application 
2. Ease of application 
3. Availability of documentation 
4. Applicability of modeled processes and constituents to project objectives and concerns 
5. Hydrodynamic modeling capabilities 
6. Demonstrated applicability to size and type of project 

 
The Center for Exposure Assessment Modeling (CEAM),5 EPA Environmental Research 
Laboratory, Athens, Georgia, provides continual support for several hydrodynamic and surface 
water quality models, such as HSCTM2D, HSPF, PRZM3, and SED3D. Another source of 
information and technical support is the Waterways Experiment Station, USACE, Vicksburg, 
Mississippi.6 Although a number of available models are in the public domain, costs associated 
with setting up and operating these models may exceed the project’s available resources. For a 
simple to moderately difficult application, the approximate level of effort varies, but could range 
from 1 to 12 person-months. 
 
Several factors need to be considered in the application of mathematical models to predict 
impacts from hydromodification projects including:  
 

• Variations and uncertainties in the accuracy of these models when they are applied to the 
short- and long-term response of natural systems. 

• Availability of relevant information (data collection) to derive the simulations and 
validate the modeling results. 

 
The cost of a given modeling project depends on a number of factors. Questions need to be asked 
prior to the start of a modeling project to determine the purpose and future use of the model, 
and/or its results. For example, the modeler needs to know if the model results are to be used 
deterministically (the model assumes there is only one possible result that is known for each 
alternative course or action), or if the model is to be used for a heuristic (involving or serving as 
an aid to learning, discovery, or problem-solving by experimental and especially trial-and-error 
methods) scoping exercise to identify data gaps in a system. In a deterministic study, the results 
are traditionally compared to observed data in an effort regarded as calibration and validation. 
The model must therefore be rigorous enough to represent the system accurately. The complexity 
of the system under study is also a consideration that must be made prior to the project. The 
complexity of the system generally correlates well with the level of complexity of the model 
required to simulate it. Likewise, the more complex the model is, the more intensive it is to 
develop and run, and the more costly the modeling project is. 
 
                                                 
5 http://www.epa.gov/ceampubl 
6 http://www.erdc.usace.army.mil 
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A number of approaches are available to model a given system, and the discussion above only 
highlights a few of the modeling tools currently available. The cost to set up a model for a given 
system varies tremendously, based not only on the modeling code selected, but also on what the 
modeler decides to simulate. For example, a modeler may aim to obtain flow results for an 
estuary using a given model. In reality, surface winds in that estuary may or may not be 
influencing the flow regime. If observed wind data is available from a weather station nearby, 
the modeler may choose to incorporate these data into the model to better represent that 
influence. The modeler may also choose not to incorporate these data, or the data may not be 
available. Although the modeler is utilizing the same modeling code, the decision regarding 
whether or not to simulate the wind conditions is not only a question regarding the model’s 
purpose, but also what the development of this model will cost. 
 
Modeling tools can range from simple spreadsheet tools using “back of the envelope” type 
calculations, to complex processed based models that must be run on high performance 
computing systems. As discussed previously, the tool selected for a given modeling project 
needs to be chosen with a number of questions in mind. As a result, each system can be modeled 
in a number of different ways with a number of different modeling codes. Therefore, the range in 
cost for even a single estuary or impoundment may range tenfold depending on the model’s 
purpose. Typically, the cost of developing a model may range from a few thousand dollars for a 
simple spreadsheet model, to in excess of one million dollars for a more robust modeling system.  
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Chapter 9: Dam Removal Requirements, Process, and Techniques 
 
Chapter 2 provided a discussion of specific impacts from dams, water quality above and below 
the dam, suspended sediment and recharge issues, and biological and habitat impacts. Chapter 4 
then provided a discussion of types of dams, Federal Energy Regulatory Commission (FERC) 
requirements, management measures and practices that can be used to mitigate for some of the 
effects of dams, and information to consider when contemplating removing a dam. Chapter 9 
focuses on what occurs after the decision has been made to remove a dam. This chapter provides 
a more detailed discussion on some permitting requirements for removing dams, the dam 
removal process, and sediment removal techniques to consider when removing a dam. 
 

Requirements for Removing Dams  
 
Removing a dam may require evaluations and permits from state, federal, and local authorities. 
These requirements are typically to ensure that the removal is done is a manner that is safe and 
minimizes short and long term impacts to the river and floodplain. States and local governments 
have different requirements. The following federal requirements may apply to dam removal: 
 

• Rivers and Harbors Act Permit 
• FERC License Surrender or Non-power License Approval 
• National Environmental Policy Act (NEPA) Review 
• Federal Consultations (Endangered Species Act Section 7 Consultation, Magnuson-

Stevenson Act Consultation, National Historic Preservation Act Compliance) 
• State Certifications (Water Quality Certification, Coastal Zone Management Act 

Certification) 
 
The following state requirements might apply to dam removal: 
 

• Clean Water Act (CWA) Section 404 Dredge and Fill Permit 
• Waterway Development Permits 
• Dam Safety Permits 
• State Environmental Policy Act Review 
• Historic Preservation Review 
• Resetting the Floodplain 
• State Certifications 

 
Demolition and building permits may also be required for dam removal. Individual state and 
local governments may have additional requirements as well. 
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Dam Removal Process 
 
The complexity of the removal process of a dam is specific to each particular case of removal. 
There are two major components of the removal process: the stakeholders involved in the 
decision-making process of removing the dam and the actual physical removal of the dam itself. 
The authorities that govern dams are numerous, yet overlapping. These entities include: USACE, 
Bureau of Reclamation, FERC, and other federal agencies; interest groups; and state and local 
governments. There are also various state programs that have been created to keep dams safe and 
environmentally friendly, as well as to help owners finance dam removal. A study by the Aspen 
Institute (2002) provides a list of priority issues to consider when dam removal may be a 
possibility. Among the considerations listed are dam and public safety, economics, 
environmental concerns, risk, social values and community interests, scientific information, and 
stakeholder participation. This report suggests that success of dam removal is dependent upon a 
thorough analysis of these competing factors and input from all interested parties (Aspen 
Institute, 2002). Often, the dam owner makes the decision to remove a dam, deciding that the 
costs of continuing operation and maintenance are greater than the cost of removing the dam. 
However, state dam safety offices can order for a dam to be removed if there are safety concerns; 
FERC can order removal of dams under their jurisdiction for environmental and safety reasons 
(American Rivers, n.d.a.).  
 
State governments have authority over the dams in their jurisdiction. Other state and local 
government agencies dealing with issues such as water quality, water rights, and fish and wildlife 
protection can also play a role in overseeing dams within their jurisdiction if they so choose 

Tips for a Successful Permitting Process (American Rivers, 2002b) 
 
Dam removal is relatively new and the permitting process can be difficult. Most state and federal 
agencies are not yet practiced at moving dam removal through the permitting process. The relevant 
permitting requirements were designed for more destructive activities, and dam removal does not 
easily fit into the requirements. Tips to help make the process smoother include: 
 
Schedule Time 

• Expect dam removal projects to take longer than construction efforts. 
• Schedule more lead-time into the permitting process to avoid delays and frustrations. 

 
Establish a Relationship with the Permitting Agencies 

• Hold a pre-application meeting with key agency staff once your project is well thought out.  
• Do not attempt to circumvent the process and stick with the permitting timeline. 
• Do not provide inconsistent information. 
• A single point of contact for the group applying for the permit will help avoid confusion and 

maintain communication. 
 
Providing Information about the Proposed Project 

• Create clear and simple descriptions and drawings (to scale) of the proposed project. 
• Be sure to identify complicating conditions, schedules, seasonal constraints, etc. 
• Provide and discuss alternatives, but make it clear why the chosen approach should be used. 
• Assume the reviewers know nothing about your project. 
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(FOE et al., 1999). Certain states have implemented stringent rules for dams that are and are not 
regulated by FERC or USACE. For example, the state of Wisconsin has a Dam Safety Inspection 
Program that requires dams to be inspected every 10 years by the Wisconsin Department of 
Natural Resources (WDNR) (Doyle et al., 2000). Any dam that fails to meet safety requirements 
set by WDNR must be repaired or removed. The state of Pennsylvania has implemented a law 
that was written under the order of the Pennsylvania Fish and Boat Commission that states that 
any newly constructed or existing dam that requires a state permit for construction or 
modification must also include provisions for fish passage (Doyle et al., 2000).  
 
Some states have programs that aid dam owners in the process of removing their structures. The 
Pennsylvania Department of Environmental Protection (DEP) has adopted procedures to make it 
easier and less expensive for dam owners to remove unsafe, unused, or unwanted dams. In this 
process, owners of dams on third order or larger streams are contacted and asked if they are 
interested in removing their dams. If they are, then all the landowners affected by the removal 
are contacted, and a public meeting is held if interest warrants one. After public comments, an 
engineering design is created, followed by an environmental assessment, then sediment and 
erosion control (ESC) plans are established, and finally approval is sought by the USACE. This 
program was used in the removal of seven dams on Conestoga River and also in the removal of 
the Williamsburg Station Dam on the Juniata River. This approval process takes between 12 and 
18 weeks (FOE et al., 1999). However, the physical decommissioning and removing of a dam 
can still be a lengthy and diversified process. 
 

Sediment Removal Techniques 
 
Large dams can trap thousands to millions of cubic yards of sediment over time, eliminating the 
flood control or storage capacity of the dam. Removal or control of sediment behind a dam can 
represent a large portion of the cost and planning effort of a dam removal project. There are 
several methods available to project planners and dam owners that target different pollution 
concerns and budgetary limitations (International Rivers Network, 2003). The options in terms of 
sediment removal range from complete removal and relocation of all accumulated material from 
the inundated regions; removing sediment only from the anticipated channel of the river, or 
allowing the river to erode a new channel through the sediment (Wunderlich et al., 1994). 
 
If the sediment is basically clean and the main concern is turbidity and clogging downstream 
streambed spawning areas, gradual incremental drawdowns of the reservoir behind the dam 
allow the sediment to be transported downstream in smaller portions and avoids the release one 
large, lethal volume of sediment. If contaminated sediment is the main concern, dredging is an 
option that can be used. While the use of silt curtains can minimize turbidity during dredging, silt 
curtains do not contain dissolved substances such as metals, which can pose a threat to 
downstream ecosystems (EMC2, 2001). Another option for contaminated sediments is to 
stabilize the sediment in place within the stream. This can be accomplished by leaving a portion 
of the dam in place to hold back an area of sediment that is of concern. The strategic placement 
of boulders can also contain the sediment from moving downstream.  
 
For more information on issues associated with dam removal, see the Additional Resources 
section of this document. 
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Additional Resources 

Additional Resources 
 
The following are additional resources that may be used to obtain supplementary information for 
topics presented in this document. 
 

Background on Streams, Restoration, and Hydrology 
 
The following are basic references regarding stream ecology, restoration, and hydrology: 
 
Allan, J.D. 1995. Stream Ecology—Structure and Function of Running Waters. Chapman and 
Hall, New York. 
 
Brookes, A. and F.D. Shields, eds. 1999. River Channel Restoration: Guiding Principles for 
Sustainable Projects. John Wiley and Sons, Chichester, U.K. 
 
Cooke, G.D., E.B. Welch, S.A. Peterson, and P.R. Newroth. 1993. Restoration and Management 
of Lakes and Reservoirs. 2nd ed. Lewis Publishers, Boca Raton, FL. 
 
Fischenich, C. 2000. Glossary of Stream Restoration Terms. 
http://el.erdc.usace.army.mil/elpubs/pdf/sr01.pdf. Accessed October 2004. 
 
Gordon, N.D., T.A. McMahon, and B.L. Finlayson. 1992. Stream Hydrology: An Introduction 
for Ecologists. John Wiley and Sons, Chichester, U.K. 
 
Kondolf, G.M. 1995. Five elements for effective evaluation of stream restoration. Restoration 
Ecology 3(2):133-136. 
 
Kondolf, G.M., and E.R. Micheli. 1995. Evaluating stream restoration projects. Environmental 
Management 19(1):1-15. 
 
National Research Council (NRC). 1992. Restoration of Aquatic Ecosystems: Science, 
Technology, and Public Policy. National Academy Press, Washington, DC. 
 
Poff, N., J.D. Allan, M.B. Bain, J.R. Karr, K.L. Prestegaard, B.D. Richter, R.E. Sparks, and J.C. 
Stromberg. 1997. The natural flow regime: A paradigm for river conservation and restoration. 
BioScience 47:769-784. 
 
Ponce, V.M. 1989. Engineering Hydrology: Principles and Practices. Prentice-Hall, Englewood 
Cliffs, New Jersey. 
 
Rosgen, D.L. 1996. Applied River Morphology. Wildland Hydrology, Colorado. 
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Additional Resources 

USEPA. 1995. Ecological Restoration: A Tool to Manage Stream Quality. EPA 841-F-95-007, 
U.S. Environmental Protection Agency, Office of Wetlands, Oceans, and Watersheds, 
Washington, DC. http://www.epa.gov/owow/nps/Ecology. 
 

Detailed Information for Practices to Achieve Management Measures 
 
Additional information about practices, their effectiveness, limitations, and cost estimates are 
available from a number of sources, including: 
 
Allen, H.H. and J.R. Leech. 1997. Bioengineering for Streambank Erosion Control: Report 1 
Guidelines. U.S. Army Corps of Engineers, Environmental Impact Research Program, Technical 
Report EL-97-8. http://el.erdc.usace.army.mil/elpubs/pdf/trel97-8.pdf. 
 
American Society of Civil Engineers and the U.S. Environmental Protection Agency (ASCE and 
USEPA). 2007. International Stormwater Best Management Practices (BMPs) Database. 
http://www.bmpdatabase.org. 
 
Center for Watershed Protection (CWP). 2007. The Stormwater Manager’s Resource Center. 
http://www.stormwatercenter.net. 
 
Federal Interagency Stream Restoration Working Group (FISRWG). 1998. Stream Corridor 
Restoration: Principles, Processes, and Practices. 
http://www.nrcs.usda.gov/technical/stream_restoration. 
 
Fischenich, J. C. and H. Allen. 2000. Stream Management. ERDC/EL SR-W-00-1, U.S. Army  
Engineer Research and Development Center, Vicksburg, MS. 
http://el.erdc.usace.army.mil/elpubs/pdf/srw00-1/srw00-1.pdf. Accessed October 2004. 
 
Knutson, P.L., and M.R. Inskeep. 1982. Shore Erosion Control with Salt Marsh Vegetation. 
Coastal Engineering Technical Aid No. 82-3. U.S. Army Corps of Engineers Coastal 
Engineering Research Center, Vicksburg, MS. 
 
National Association of Home Builders (NAHB). 1995. Storm Water Runoff & Nonpoint Source 
Pollution Control Guide for Builders and Developers. National Association of Home Builders, 
Washington, DC. http://www.nahbrc.org.  
 
Oregon Association of Conservation Districts. 1999. Protecting Streambanks from Erosion: Tips 
for Small Acreages in Oregon. http://www.or.nrcs.usda.gov/news/factsheets/fs4.pdf. 
 
Urban Drainage and Flood Control District. 1999. Urban Storm Drainage Criteria Manual: 
Volume 3—Best Management Practices. Urban Drainage and Flood Control District, Denver, 
CO. http://www.udfcd.org. 
 
U.S. Army Corps of Engineers (USACE). 2007. Engineer Research and Development Center 
(ERDC) Web site. http://www.erdc.usace.army.mil. 
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Additional Resources 

U.S. Department of Agriculture, Forest Service (USDA-FS). 2002. A Soil Bioengineering Guide 
for Streambank and Lakeshore Stabilization. http://www.fs.fed.us/publications/soil-bio-guide.  
 
U.S. Environmental Protection Agency (USEPA). 2002. Development Document for Proposed 
Effluent Guidelines and Standards for the Construction and Development Category. EPA-821-R-
02-007. http://www.epa.gov/waterscience/guide/construction/devdoc.htm. 
 
U.S. Environmental Protection Agency (USEPA). 2007. National Menu of Stormwater Best 
Management Practices. http://cfpub.epa.gov/npdes/stormwater/menuofbmps/menu.cfm. 
 
Additional information about hydromodification, soil bioengineering, and restoration is available 
from the following: 
 

• Ann Riley, Urban Stream Restoration: A Video Tour of Ecological Restoration 
Techniques (http://www.noltemedia.com/nm/urbanstream): This video, which can be 
ordered online, is a documentary tour of six urban stream restoration sites. It provides 
background information on funding, community involvement, and the history and 
principles of restoration. The demonstration includes examples of stream restoration in 
very urbanized areas, re-creating stream shapes and meanders, creek daylighting, soil 
bioengineering, and ecological flood control projects. Ann Riley, a nationally known 
hydrologist, stream restoration professional, and executive director of the Waterways 
Restoration Institute in Berkley, California, leads the tour.  

 
• California Forest Stewardship Program. Bioengineering to Control Streambank Erosion 

(http://ceres.ca.gov/foreststeward/html/bioengineering.html): This fact sheet discusses 
various bioengineering techniques applicable to California streams. 

 
• Lower American River Corridor River Management Plan (http://www.safca.com): The 

plan provides information on aquatic habitat management goals, including restoration to 
improve aquatic habitat impaired by low flows from channel modification of the Lower 
American River.  

 
• Natural Resources Conservation Service, Watershed Technology Electronic Catalog 

(http://www.wcc.nrcs.usda.gov/wtec/wtec.html): This online catalog is a source of 
technical guidance on a variety of restoration techniques and management practices, to 
provide direction for watershed managers and restoration practitioners. The site is 
focused on providing images and conceptual diagrams. 

 
• North Delta Improvements Project (http://ndelta.water.ca.gov/index.html): The North 

Delta Improvements Project (NDIP), which is under the California Department of Water 
Resources, presents unique opportunities for synergy in achieving flood control and 
ecosystem restoration goals. 
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Additional Resources 

• Ohio Department of Natural Resources. Stream Management Guide Fact Sheets 
(http://www.dnr.state.oh.us/water/pubs/fs_st/streamfs.htm): This is a compilation of fact 
sheets offering technical guidance for streambank and instream practices, general stream 
management, and stream processes.  

 
• Sacramento River Riparian Habitat Program (http://www.sacramentoriver.ca.gov): The 

Sacramento River Riparian Habitat Program is working to ensure that riparian habitat 
management along the river addresses the dynamics of the riparian ecosystem and the 
reality of the local agricultural economy. 

 
• Schueler, T. 1987. Controlling Urban Runoff: A Practical Manual for Planning and 

Designing Urban BMPs. Metropolitan Washington Council of Governments, 
Washington, DC. 

 
• South Delta Improvements Program 

(http://baydeltaoffice.water.ca.gov/sdb/sdip/index_sdip.cfm): The purpose of the South 
Delta Improvements Program (SDIP) is to incrementally maximize diversion capability 
into Clifton Court Forebay, while providing an adequate water supply for diverters within 
the South Delta Water Agency and reducing the effects of State Water Project exports on 
both aquatic resources and direct losses of fish in the South Delta. 

 
• South Sacramento County Streams Project (http://www.spk.usace.army.mil): South 

Sacramento County Streams Project provides flood damage reduction to the urban areas 
of the Morrison Creek and Beach Stone Lake drainage basins in the southern area of 
Sacramento, as well as around the Sacramento Regional Waste Water Treatment Plant. 
The project will fund stream restoration in southern Sacramento County. 

 
• USDA Natural Resources Conservation Service, Stream Visual Assessment Protocol 

(http://www.nrcs.usda.gov/technical/ECS/aquatic/svapfnl.pdf): This document outlines 
methods for field conservationists and landowners to evaluate stream ecological 
conditions. 

 
• Washington State Department of Transportation, Soil Bioengineering Web site 

(http://www.wsdot.wa.gov/eesc/design/roadside/sb.htm): This is a comprehensive Web 
site, with information on cost, specifications for project design, funding, and case studies. 

 
• WATERSHEDSS:Water, Soil and Hydro-Environmental Decision Support System 

(http://www.water.ncsu.edu/watershedss): The “Educational Component” of this Web 
site contains fact sheets with information on a variety of techniques for management 
practices, including soil bioengineering and structural streambank stabilization. 
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Additional Resources 

Resources for Dams 
 
Thornton, K.W., B.L. Kimmel, and F.E. Payne, eds. 1990. Reservoir Limnology: Ecological 
Perspectives. John Wiley and Sons, Inc., New York, NY. 
 
U.S. Army Corps of Engineers. No date. The WES Handbook on Water Quality Enhancement 
Techniques for Reservoirs and Tailwaters. U.S. Army Engineer Research and Development 
Center Waterways Experiment Station, Vicksburg, MS. 
 
Web sites for dam removal include the following:  
 

• American Rivers’ Rivers Unplugged Program: 
http://www.americanrivers.org/site/PageServer?pagename=AMR_content_1270 

• Association of State Dam Safety Officials: http://www.damsafety.org 
• Friends of the Earth’s River Restoration: 

http://www.foe.org/camps/reg/nw/river/index.html 
• International River Network’s River Revival Program: http://www.irn.org/revival/decom 
• Massachusetts Department of Fisheries, Wildlife, and Environmental Law Enforcement 

River Restore Program: 
http://www.mass.gov/dfwele/river/programs/riverrestore/riverrestore.htm 

• National Performance of Dams Program Stanford University: 
http://www.stanford.edu/group/strgeo/researchcenters.html 

• New Hampshire Department of Environmental Services: 
http://www.des.state.nh.us/dam.htm 

• Pennsylvania Department of Environmental Protection, Division of Dam Safety, Dam 
Safety Program: 
http://www.dep.state.pa.us/dep/deputate/watermgt/we/damprogram/Main.htm 

• Pennsylvania Fish & Boat Commission: http://www.fish.state.pa.us 
• River Recovery—Restoring Rivers through Dam Decommissioning: 

http://www.recovery.bcit.ca/index.html 
• United States Society on Dams: http://www.ussdams.org 
• Wisconsin Department of Natural Resources: 

http://www.dnr.state.wi.us/org/water/wm/dsfm/dams/removal.html 
 
Additional information about dam removal is available from the following resources: 
 

• ASCE. 1997. Guidelines for the Retirement of Hydroelectric Facilities. American Society 
of Civil Engineers. 

• Bednarek, A.T. 2001. Undamming rivers: A review of the ecological impacts of dam 
removal. Environmental Management 27(6):803-814. 

• Bioscience. 2002. Dam removal and river restoration: Linking scientific, socioeconomic, 
and legal perspectives. Summer (special issue). 

• Born, S.M., et al. 1998. Socioeconomic and institutional dimensions of dam removals: 
The Wisconsin experience. Environmental Management 22(3):359-370. 
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Additional Resources 

• Hart, D.D. and N.L. Poff. 2002. A special section on dam removal and river restoration. 
BioScience 52:653-655. 

• Heinz Center. 2002. Dam Removal: Science and Decision Making. Available at: 
http://www.heinzctr.org/Programs/SOCW/dam_removal.htm. 

• International Rivers Network: http://www.irn.org/pubs/wrr. 
• Niemi, G.J., et al. 1990. Overview of case studies on recovery of aquatic systems from 

disturbance. Environmental Management 14(5):571-587. 
• United States Society on Dams Publications: http://www.ussdams.org/pubs.html. 
• University of Wisconsin-Madison/Extension. 1996. The Removal of Small Dams: An 

Institutional Analysis of the Wisconsin Experience. Extension Report 96-1, May. 
Department of Urban and Regional Planning. 

• Wisconsin Department of Natural Resources Projects: 
http://www.dnr.state.wi.us/org/gmu/sidebar/iem/lowerwis/index.htm#baraboo or 
http://www.dnr.state.wi.us/org/gmu/lowerwis/baraboo.htm; 
http://www.dnr.state.wi.us/org/gmu/sidebar/iem/milw/index.htm; 
http://www.dnr.state.wi.us/org/gmu/sidebar/iem/superior/index.htm; 
http://www.dnr.state.wi.us/org/gmu/sidebar/iem/sheboygan/index.htm 

 

Noneroding Roadways 
 
The following sources may be used to obtain additional information on noneroding roadways: 
 

• Controlling Nonpoint Source Runoff Pollution from Roads, Highways, and Bridges 
http://www.epa.gov/owow/nps/roads.html 

• Erosion, Sediment, and Runoff Control for Roads and Highways 
http://www.epa.gov/owow/nps/education/runoff.html 

• Gravel Roads: Maintenance and Design Manual—the purpose of the manual is to 
provide clear and helpful information for doing a better job of maintaining gravel roads. 
The manual is designed for the benefit of elected officials, mangers, and grader operators 
who are responsible for designing and maintaining gravel roads. 
http://www.epa.gov/owow/nps/gravelroads 

• Low-Volume Roads Engineering Best Management Practices Field Guide 
http://zietlow.com/manual/gk1/web.doc 

• Massachusetts Unpaved Roads BMP Manual 
http://berkshireplanning.org/4/download/dirt_roads.pdf 

• Planning Considerations for Roads, Highways, and Bridges 
http://www.epa.gov/owow/nps/education/planroad.html 

• Pollution Control Programs for Roads, Highways, and Bridges 
http://www.epa.gov/owow/nps/education/control.html 

• Recommended Practices Manual: A Guideline for Maintenance and Service of Unpaved 
Roads http://www.epa.gov/owow/nps/unpavedroads.html 

• The “Road Maintenance Video Set” is a five-part video series developed for USDA 
Forest Service equipment operators that focuses on environmentally sensitive ways of 
maintaining low volume roads. http://www.epa.gov/owow/nps/maint_videoset.html 
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Additional Resources 

Additional Information  
 
Barbour, M.T., J. Gerritsen, B.D. Snyder, and J.B. Stribling. 1999. Rapid Bioassessment 
Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates and 
Fish, Second Edition. EPA 841-B-99-002. U.S. Environmental Protection Agency; Office of 
Water; Washington, D.C. http://www.epa.gov/owow/monitoring/rbp/ Accessed July 2007. 
 
International Commission on Large Dams 
http://www.icold-cigb.org 
 
International Rivers Network 
http://www.irn.org 
 
U.S. Army Corps of Engineers, Engineer Research and Development Center 
http://www.erdc.usace.army.mil 
 
U.S. Department of Agriculture, Farm Service Agency 
http://www.fsa.usda.gov/pas 
 
U.S. Department of Agriculture, Natural Resources Conservation Service 
http://www.nrcs.usda.gov 
 
U.S. Department of the Interior, Bureau of Reclamation 
http://www.usbr.gov 
 
U.S. Department of the Interior, National Park Service 
http://www.nps.gov 
 
U.S. Department of the Interior, U.S. Fish and Wildlife Service 
http://www.fws.gov 
 
U.S. Department of the Interior, U.S. Geological Survey 
http://www.usgs.gov 
 
USEPA. 1994. A State and Local Government Guide to Environmental Program Funding 
Alternatives. EPA 841-K-94-001. http://www.epa.gov/owow/nps/MMGI/funding.html 
 
USEPA. 1994. A Tribal Guide to the Section 319(h) Nonpoint Source Grant Program. EPA 841-
S-94-003. 
 
USEPA. 1994. Section 319 Success Stories: Volume I. EPA 841-S-94-004. 
http://www.epa.gov/owow/nps/Success319 
 
USEPA. Catalog of Federal Funding Sources for Watershed Protection 
http://cfpub.epa.gov/fedfund 
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USEPA. 1997. Section 319 Success Stories: Volume II—Highlights of State and Tribal Nonpoint 
Source Programs. EPA 841-R-97-001.  
http://www.epa.gov/owow/nps/Section319II 
 
USEPA. 2002. Section 319 Success Stories: Volume III. 
http://www.epa.gov/owow/nps/Section319III 
 
USEPA Clean Lakes Program 
http://www.epa.gov/owow/lakes/cllkspgm.html 
 
USEPA Environmental Finance Information Network (EFIN) 
http://www.epa.gov/efinpage/efin.htm 
 
USEPA Nonpoint Source Pollution Control Program Homepage 
http://www.epa.gov/OWOW/NPS 
 
USEPA Surf Your Watershed 
http://www.epa.gov/surf 
 
USEPA Watershed Academy 
http://www.epa.gov/owow/watershed/wacademy 
 
Watershedss, (Water, Soil, and HydroEnvironmental Decision Support System)—North Carolina 
State University 
http://www.water.ncsu.edu/watershedss 
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U.S. Environmental Protection Agency
Contacts

EPA is grouped into 10 Regions. For questions about a particular state, contact the appropriate EPA Regional
Coordinator listed below.

Region 1:
CT, MA, ME, NH,
RI, VT

http://www.epa.
gov/region01/

Region 2:
NJ, NY, PR, VI

http://www.epa.
gov/Region2

Region 3:
DC, DE, MD, PA,
VA, WV

http://www.epa.
gov/region03

Region 4:
AL, FL, GA, KY,
MS, NC, SC, TN

http://www.epa.
gov/region4/

Region 5:
IL, IN, MI, MN,
OH, WI

http://www.epa.
gov/region5/

U.S. EPA-Region 1
Wetlands Protection Unit
One Congress Street
Boston, MA 02114-2023
http://www.epa.gov/region01/
topics/ecosystems/
wetlands.html

U.S. EPA-Region 2
Water Programs Branch
Wetlands Section
290 Broadway
New York, NY 10007-1866
http://www.epa.gov/region02/
water/wetlands/

U.S. EPA-Region 3
Wetlands Protection
Section
1650 Arch Street (3WP12)
Philadelphia, PA 19103
http://www.epa.gov/reg3esd1/
hydricsoils/index.htm

U.S. EPA-Region 4
Wetlands Section
61 Forsyth Street, SW
Atlanta, GA 30303
http://www.epa.gov/region4/
water/wetlands/

U.S. EPA-Region 5
Watersheds and Wetlands
Water Division (W-15J)
77 West Jackson Blvd.
Chicago, IL 60604
http://www.epa.gov/region5/
water/wshednps/
topic_wetlands.htm

U.S. EPA-Region 1
Nonpoint Source Coordinator
One Congress Street,
Boston, MA 02114-2023
http://www.epa.gov/region01/
topics/water/npsources.html

U.S. EPA-Region 2
Water Programs Branch
Nonpoint Source Coordinator
290 Broadway
New York, NY 10007-1866
http://www.epa.gov/region02/
water/npspage.htm

U.S. EPA-Region 3
Nonpoint Source Coordinator
1650 Arch Street (3WP12)
Philadelphia, PA 19103
http://www.epa.gov/reg3wapd/
nps/

U.S. EPA-Region 4
Nonpoint Source Coordinator
61 Forsyth Street, SW
Atlanta, GA 30303
http://www.epa.gov/region4/
water/nps/

U.S. EPA-Region 5
Nonpoint Source Coordinator
Water Division (W-15J)
77 West Jackson Blvd.
Chicago, IL 60604
http://www.epa.gov/region5/
water/wshednps/topic_nps.htm

U.S. EPA-Region 1
SRF Program Contact
One Congress Street
Boston, MA 02114-2023
http://www.epa.gov/ne/cwsrf/
index.html

U.S. EPA-Region 2
Water Programs Branch
SRF Program Contact
290 Broadway
New York, NY 10007-1866
http://www.epa.gov/Region2/
water/wpb/staterev.htm

U.S. EPA-Region 3
Construction Grants Branch
SRF Program Contact
1650 Arch Street (3WP12)
Philadelphia, PA 19103
http://www.epa.gov/reg3wapd/
srf/index.htm

U.S. EPA-Region 4
Surface Water Permits & Facilities
SRF Program Contact
61 Forsyth St.
Atlanta GA, 30303
http://www.epa.gov/Region4/
water/gtas/grantprograms.html

U.S. EPA-Region 5
SRF Program Contact
Water Division (W-15J)
77 West Jackson Blvd.
Chicago, IL 60604
http://www.epa.gov/region5/
business/fs-cwsrf.htm

EPA Region Nonpoint Source Regional
Coordinators

Wetland Contact Clean Water State
Revolving Fund
Regional Coordinators
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Region 6:
AR, LA, NM, OK,
TX

http://www.epa.
gov/region6

Region 7:
IA, KS, MO, NE

http://www.epa.
gov/region7

Region 8:
CO, MT, ND, SD,
UT, WY

http://www.epa.
gov/region8

Region 9:
AZ, CA, HI, NV,
Pacific Islands

http://www.epa.
gov/region9/

Region 10:
AK, ID, OR, WA

http://www.epa.
gov/region10/

General Program
Information

U.S. EPA-Region 6
Marine and Wetlands Section
1445 Ross Ave., Suite 1200
Dallas, TX 75202
http://www.epa.gov/region6/
water/ecopro/index.htm

U.S. EPA-Region 7
Wetlands Protection
Section (ENRV)
901 N. 5th St.
Kansas City, KS 66101
http://www.epa.gov/region7/
wetlands/index.htm

U.S. EPA-Region 8
Wetlands Program
999 18th Street, Suite 500
Denver, CO 80202-2405
http://www.epa.gov/region8/
water/wetlands/wetlands.html

U.S. EPA-Region 9
Water Division, Wetlands
75 Hawthorne Street
San Francisco, CA 94105
http://www.epa.gov/region09/
water/wetlands/index.html

U.S. EPA-Region 10
Wetlands Section
1200 Sixth Ave.
Seattle, WA 98101
http://yosemite.epa.gov/R10/
ECOCOMM.NSF/webpage/
Wetlands

U.S. EPA
Wetlands Division (4502F)
Mail Code RC-4100T
1200 Pennsylvania Ave., NW
Washington, DC 20460
http://www.epa.gov/owow/
wetlands/

U.S. EPA-Region 6
Nonpoint Source Coordinator
1445 Ross Ave., Suite 1200
Dallas, TX 75202
http://www.epa.gov/region6/
water/ecopro/watershd/
nonpoint/

U.S. EPA-Region 7
Nonpoint Source Coordinator
901 N. 5th St.
Kansas City, KS 66101

U.S. EPA-Region 8
Nonpoint Source Coordinator
 999 18th Street, Suite 300
Denver, CO 80202-2405
http://www.epa.gov/region8/
water/nps/contacts.html

U.S. EPA-Region 9
Nonpoint Source Coordinator
75 Hawthorne Street
San Francisco, CA 94105
http://www.epa.gov/region09/
water/nonpoint/index.html

U.S. EPA-Region 10
Nonpoint Source Coordinator
1200 Sixth Ave.
Seattle, WA 98101

U.S. EPA Nonpoint Source
Control Branch (4503-T)
Ariel Rios Bldg.
1200 Pennsylvania Ave., NW
Washington, DC 20460
http://www.epa.gov/owow/nps

U.S. EPA-Region 6
SRF Program Contact
1445 Ross Ave., Suite 1200
Dallas, TX 75202
http://www.epa.gov/Arkansas/
6en/xp/enxp2c4.htm

U.S. EPA-Region 7
SRF Program Contact
901 N. 5th St.
Kansas City, KS 66101
http://www.epa.gov/Region7/
water/srf.htm

U.S. EPA-Region 8
SRF Program Contact
999 18th Street, Suite 300
Denver, CO 80202-2405

U.S. EPA-Region 9
Construction Grants Branch
SRF Program Contact
75 Hawthorne Street
San Francisco, CA 94105
http://www.epa.gov/region9/
funding/

U.S. EPA-Region 10
Ecosystems & Communities
SRF Program Contact
1200 Sixth  Ave.
Seattle, WA  98101
http://yosemite.epa.gov/r10/
ecocomm.nsf/webpage/
Clean+Water+State+Revolving
+Fund+in+Region+10

U.S. EPA
The Clean Water State
Revolving Fund Branch
(4204M)
1201 Constitution Ave., NW
Washington, DC 20004
http://www.epa.gov/owm/
cwfinance/cwsrf/index.htm

EPA Region Nonpoint Source Regional
Coordinators

Wetland Contact Clean Water State
Revolving Fund
Regional Coordinators
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Center for Watershed Protection Announcement 

Center Releases Latest Manual in the Urban 
Subwatershed Restoration Manual Series: 
Urban Stormwater Retrofit Practices 

Ellicott City, MD  Until now, no definitive guidance has 
been available on the art and science of urban retrofitting. 
The Center for Watershed Protection's new manual reflects 
over two decades of Center experience in retrofitting more 
than 25 urban watersheds across the country. 

As a country, we have degraded many of our small urban 
watersheds. Nearly 80% of them were developed without 
effective stormwater practices. The key to restoring these 
watersheds lies in the practice of stormwater retrofitting, 
which involves subwatershed detective work, storm drain 
forensics and imaginative design. 

This manual outlines the basics of retrofits, describes the 13 
unique locations where they can be found, and presents rapid 
methods to find, design and deliver retrofits to meet a wide 
range of subwatershed objectives. 

The concepts of retrofitting are illustrated in more than 75 
figures, 150 photos, 60 tables and nine appendices. The 
manual contains 

• updated costs for retrofit practices, 
• updated pollutant removal data for stormwater treatment 

options, 
• a design point method to estimate individual retrofit removal 

rates, and 
• practical tips to support the design, permitting and construction 

of retrofit projects. 

In short, the manual provides all the resources needed to 
develop an effective local retrofit program.  This 400+ page 
guidance is available as a free download on the Center 
website. A hard copy of this manual will soon be made 
available.  As part of this mailing list, you will be notified as 
soon as the hard copy becomes available. 

Download Manual 3: Urban Stormwater Retrofit Practices 

Links 

Center website 
Center USRM Series Store 

For more info: 
Center for Watershed 
Protection 
center@cwp.org 
4104618323
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EXECUTIVE SUMMARY 

The Navy has more than 200 contaminated sediment sites, with a projected remediation cost of 
$1.3 billion. Space and Naval Warfare Systems Center San Diego (SSC San Diego) developed this 
guide to ensure that sediment investigations and remedial actions are successful and cost effective.  
It provides the latest guidance on evaluating sediment transport at contaminated sediment sites, and 
describes how to use sediment transport information to support sediment management decisions. 

When Navy Remedial Project Managers (RPMs) and their technical support staff do not adequate-
ly characterize or predict sediment transport at a contaminated site, the range of potential response 
actions can be limited because technical defensibility is inadequate. As contaminated sediment site 
investigations move into the Feasibility Study phase, a lack of accurate and defensible information 
regarding sediment transport and sediment deposition patterns can potentially lead to selection of 
unnecessary removal or treatment actions, potentially costing the Navy millions of dollars. Alterna-
tively, the failure to contain or remove contaminated sediments that may be subject to destabilizing 
hydrodynamic events may lead to larger contamination footprints, movement of contamination off 
site, and potentially increased future cleanup costs.  

Little practical guidance has been available for performing a sediment transport assessment at a 
contaminated sediment site. This guide provides Navy RPMs and their technical support staff with 
practical guidance on planning and conducting sediment transport evaluations. It identifies and 
reviews methods and tools that can be used to characterize sediment transport, and provides a 
framework that can be used to more clearly identify the types of measurements and data analysis 
methods that can be used at a contaminated sediment site. It also provides guidance on how the 
results of a well-designed sediment transport evaluation can be used to develop management 
decisions for contaminated sediment sites.  

Regulatory and stakeholder acceptance of sediment management decisions will be facilitated by 
using sound science and engineering principles and targeted, consensus-based data collection efforts. 
The framework developed in this report has been applied at three demonstration sites: Hunters Point 
Shipyard in San Francisco, CA; Bremerton Naval Complex in Puget Sound, WA; and Naval Station 
Newport in Newport, RI.  

Various technologies and data analysis methods identified in this guide were applied at the sites, 
and results were used to develop a detailed conceptual site model (CSM) that could be used to 
support the development and selection of the most cost-effective and environmentally sound 
remediation scenarios for the sites. A case study report for each of these demonstration sites is 
provided in the appendices. Demonstration site results were used to refine the general approach for 
characterizing sediment transport presented in this guide.   

Many Navy sediment sites are located in areas of relatively low hydrodynamic energy such as 
rivers, bays, and estuaries, where sediments and contaminants tend to accumulate over time. In some 
cases, the original source(s) of contamination have been eliminated, reduced, or controlled as envi-
ronmental management practices have improved over the past 30 years. At some sites, the deposition 
of newer, relatively clean sediment on top of more contaminated sediment has resulted in burial of 
contamination.  
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The most common management questions associated with these sites are as follows: 
• Could erosion of the sediment bed lead to the exposure of buried contamination? 
• Will sediment transport lead to the redistribution of contamination within the site, or 

movement of contamination off site? 
• Will natural processes lead to the burial and isolation of contamination by relatively clean 

sediment? 
• If a site is actively remediated, could sediment transport lead to the recontamination of the 

site? 
This guide focuses on the collection and analysis of data needed to address these primary 

questions. A combination of regional and historical data, site-specific measurements, empirical data 
evaluation methods, and numerical modeling techniques can be used to characterize sediment 
transport at a given site.  

Empirical approaches are particularly useful for characterizing the past and present effects of 
sediment transport; however, numerical models are more useful for predicting the effects of future 
events and sediment deposition patterns. The appropriate method(s) and tool(s) should be selected 
and used on a site-specific basis to qualitatively and/or quantitatively characterize sediment transport, 
and assess the viability of various remedial options. The approach for a given site depends on the size 
and complexity of the site, the CSM, the specific site objectives, and the available resources. 

This guide presents an overview of sediment transport processes and their relative importance in 
various site settings. It also describes the sedimentary environments found at most Navy 
contaminated sediment sites. This background information lays the groundwork for understanding 
the Tier 1 and Tier 2 evaluation approaches. It discusses the compilation of available data, 
development of a CSM for sediment transport, and formulation of site-specific sediment management 
questions and study objectives. Tier 1 data needs and data analysis methods are also presented. 

In discussing Tier 2 Evaluation, this guide presents the data needs and data analysis methods  
for a Tier 2 sediment transport evaluation. It then applies this information to site management and 
describes how the results of a sediment transport evaluation can be used to support sediment manage-
ment decisions for a site. 

Appendices to the document include a compilation of information on the various tools and 
technologies that can be used in the Tier 1 and Tier 2 sediment transport evaluations (Appendix A). 
Supporting information for the available tools and technologies includes a description of the 
technology, applicability, advantages and limitations, level of development, and relative cost. The 
case study reports for the site demonstrations are provided in the other appendices. 
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1. INTRODUCTION 

1.1 BACKGROUND 

The Navy has more than 200 contaminated sediment sites, with a projected remediation cost of 
$1.3 billion1. In 2003, Space and Naval Warfare Systems Center San Diego (SSC San Diego) 
developed a guide for assessing and managing contaminated sediments to ensure that sediment 
investigations and remedial actions are successful and cost effective (Naval Facilities Engineering 
Service Center, 2003). This report, which was issued as an interim guide in June 2004, provides the 
latest guidance on evaluating sediment transport at contaminated sediment sites, and how to use 
sediment transport information to support sediment management decisions. 

When Navy Remedial Project Managers (RPMs) and their technical support staff do not adequate-
ly characterize or predict sediment transport at a contaminated site, the range of potential response 
actions can be limited because technical defensibility is inadequate. As contaminated sediment site 
investigations move into the Feasibility Study (FS) phase, a lack of accurate and defensible 
information regarding sediment transport and sediment deposition patterns can potentially lead to 
selection of unnecessary removal or treatment actions, potentially costing the Navy millions of 
dollars. Alternatively, the failure to contain or remove contaminated sediments that may be subject  
to destabilizing hydrodynamic events may lead to larger contamination footprints, movement of 
contamination off site, and potentially increased future cleanup costs. Sediment stability has been 
identified by the United States Environmental Protection Agency (USEPA) as a key concern for 
contaminated sediment sites (see “Principles for Managing Contaminated Sediment Risks at 
Hazardous Waste Sites,” Office of Solid Waste and Emergency Response [OSWER] Directive 
9285.6-08, 12 February 2002, and “USEPA Draft Contaminated Sediments Science Plan,” 13 June 
2002).  

Little practical guidance has been available for performing a sediment transport assessment at a 
contaminated sediment site. This guide provides Navy RPMs and their technical support staff with 
practical guidance on planning and conducting sediment transport evaluations. It identifies and 
reviews methods and tools that can be used to characterize sediment transport, and provides a 
framework that can be used to more clearly identify the types of measurements and data analysis 
methods that can be used at a contaminated sediment site. The final section provides guidance on 
how the results of a well-designed sediment transport evaluation can be used to develop management 
decisions for contaminated sediment sites. Regulatory and stakeholder acceptance of sediment 
management decisions will be facilitated by using sound science and engineering principles and 
targeted, consensus-based data collection efforts. The framework developed in this guidance 
document has been applied at three demonstration sites: Hunters Point Shipyard in San Francisco, 
CA; Bremerton Naval Complex in Puget Sound, WA; and Naval Station Newport in Newport, RI. 
Various technologies and data analysis methods identified in this guide were applied at the sites, and 
results were used to develop a detailed conceptual site model (CSM) that could be used to support the 
development and selection of the most cost-effective and environmentally sound remediation 
scenarios for the sites. A case study report for each of these demonstration sites is provided in 

                                                   
1 Navy Environmental Quality Research, Development, Testing and Evaluation (RDT&E) Requirement Improved 

Characterization and Monitoring Techniques for Sediments, ID No. 1.III.02.n 
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Appendices B, C, and D of this document. Demonstration site results were used to refine the general 
approach for characterizing sediment transport presented in this guide.   

1.2 OVERALL APPROACH 

Contaminant fate and transport in aquatic systems are influenced by a range of physical, chemical, 
and biological processes. Physical processes significantly affect the fate and transport of hydrophobic 
organic contaminants (HOCs) such as polychlorinated biphenyls (PCBs) and dioxins, as well as 
many inorganic contaminants, such as lead and mercury, because they are naturally adsorbed  
to particles in the sediment bed or suspended in the water column. Often, sediment resuspension, 
transport, and deposition are the largest components of contaminant transport at a given site. More-
over, the success of many remediation approaches such as in situ capping, dredging, and natural 
recovery is directly affected by physical sediment transport processes. The effects of physical 
processes must be evaluated in conjunction with the effects of chemical and biological processes  
to assess overall fate and transport at a site.  

Many Navy sediment sites are located in areas of relatively low hydrodynamic energy such as 
rivers, bays, and estuaries, where sediments and contaminants tend to accumulate over time. In some 
cases, the original source(s) of contamination have been eliminated, reduced, or controlled as envi-
ronmental management practices have improved over the past 30 years. At some sites, the deposition 
of newer, relatively clean sediment on top of more contaminated sediment has resulted in burial of 
contamination. The most common management questions associated with these sites are as follows: 

• Could erosion of the sediment bed lead to the exposure of buried contamination? 

• Will sediment transport lead to the redistribution of contamination within the site, or movement 
of contamination off site? 

• Will natural processes lead to the burial and isolation of contamination by relatively clean 
sediment? 

• If a site is actively remediated, could sediment transport lead to the recontamination of the site? 
This guide focuses on the collection and analysis of data needed to address these primary 

questions. A combination of regional and historical data, site-specific measurements, empirical data 
evaluation methods, and numerical modeling techniques can be used to characterize sediment 
transport at a given site. Empirical approaches are particularly useful for characterizing the past and 
present effects of sediment transport; however, numerical models are more useful for predicting the 
effects of future events and sediment deposition patterns. The appropriate method(s) and tool(s) 
should be selected and used on a site-specific basis to qualitatively and/or quantitatively characterize 
sediment transport, and assess the viability of various remedial options. The approach for a given site 
will depend on the size and complexity of the site, the CSM, the specific site objectives, and the 
available resources. 

The general approach for a sediment transport evaluation is presented in Figure 1. The tiered 
approach presented in this guide has been recommended by the United States Environmental 
Protection Agency (USEPA) (2005) and others (Ziegler, 2002). Initially, the project team will collect 
all available data, conduct a site inspection, and develop a site-specific CSM for sediment transport. 
The team also will formulate the preliminary sediment management questions, define the overall 
study objectives, and identify the most critical data gaps.  

After this initial evaluation, the team can conduct a Tier 1 sediment transport evaluation. The goal 
of the Tier 1 evaluation is to address the most common sediment management questions, using 

0041582



 
3

readily available data from the remedial investigation (RI) and relatively uncomplicated data analysis 
methods. The Tier 1 evaluation has relatively simple data needs, a lower cost, a shorter time frame, 
and a higher level of uncertainty than a Tier 2 evaluation. The Tier 1 results can be used to refine the 
sediment transport CSM and address the relevant site-specific sediment management questions. 
Depending on the questions asked at a specific site, this level of analysis may be sufficient.  

For large or complex sites, a higher degree of certainty may be needed to characterize sediment 
transport processes and address sediment management questions. In this case, collection of additional 
site-specific data may be necessary and more detailed and complex data analysis methods may be 
warranted, including the possible development and use of predictive models. These activities 
comprise the Tier 2 evaluation. The scope of data collection and analysis for the Tier 2 evaluation 
will depend on the complexity of the site, the type of data needed to address the most critical data 
gaps, and the available project budget. Tier 2 results will be used to refine the CSM until the 
uncertainty associated with the sediment management decision(s) is reduced to an acceptable level.  

The sediment transport evaluation can be conducted in conjunction with other sediment site 
characterization activities, including the evaluation of chemical and biological fate and transport 
processes. Data collection activities for the Tier 1 and Tier 2 sediment transport evaluations should 
be coordinated with the RI/FS to maximize data utility and cost efficiency. The Tier 1 evaluation is 
performed during the RI phase of the investigation, and generally relies on site characterization data 
collected for the RI. The Tier 2 evaluation, if necessary, should generally take place in the latter 
stages of the RI or initial stages of the FS, when it becomes apparent that remedial action at the site 
will most likely be required. Additional site-specific data collection is generally required for a Tier 2 
evaluation. 

1.3 DOCUMENT ORGANIZATION 

This User’s Guide is organized as follows: 

Section 2, Sediment Transport Overview, presents an overview of sediment transport processes 
and their relative importance in various site settings. It also describes the sedimentary environments 
found at most Navy contaminated sediment sites. This background information lays the groundwork 
for understanding the Tier 1 and Tier 2 evaluation approaches. 

Section 3, Tier 1 Evaluation, discusses the compilation of available data, development of a CSM 
for sediment transport, and formulation of site-specific sediment management questions and study 
objectives. Tier 1 data needs and data analysis methods are presented.   

Section 4, Tier 2 Evaluation, presents the data needs and data analysis methods for a Tier 2 
sediment transport evaluation.  

Section 5, Application to Site Management, describes how the results of a sediment transport 
evaluation can be used to support sediment management decisions for a site. 

Section 6, References, lists references cited in the text of this report. 

Appendices to the document include a compilation of information on the various tools and 
technologies that can be used in the Tier 1 and Tier 2 sediment transport evaluations (Appendix A). 
Supporting information for the available tools and technologies includes a description of the 
technology, applicability, advantages and limitations, level of development, and relative cost. The 
case study reports for the site demonstrations are provided in Appendices B, C, and D. 
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Figure 1. Overall approach for sediment transport evaluation process. 
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2. SEDIMENT TRANSPORT OVERVIEW 

This section provides a general conceptual overview of sediment transport processes and environ-
ments, and defines relevant terms so that the discussion of tools and approaches for the Tier 1 and 
Tier 2 sediment transport evaluations can be more clearly understood. Section 2.1 describes the most 
important sediment properties and hydrodynamic processes, and Section 2.2 describes the sediment 
transport environments most commonly associated with contaminated sediment sites. Terms shown 
in bold are included in the glossary. 

2.1 SEDIMENT TRANSPORT PROCESSES 

The key to understanding sediment transport is the identification, description, and quantification  
of the dominant processes involved in moving sediments and understanding how the processes inter-
act at a site. These processes are (1) erosion, (2) movement of sediments in the water column, and  
(3) deposition. Although other processes can affect sediment transport, an understanding of these 
fundamental processes is critical. The following sections describe the properties of sediments and 
sediment beds that have the greatest influence on sediment transport, and the hydrodynamic proc-
esses that act on the sediments and sediment beds.  

2.1.1 Physical Properties of Sediment 
For most systems, knowledge of particle size distribution and bulk density are fundamental to the 

understanding of local sediment transport processes. Particle size (or grain size) distribution is the 
most widely used property in engineering and environmental studies for the description of the sedi-
ment bed. Sediment particle sizes are classed from very fine clays with a particle diameter of  
0.24 μm to boulders larger than 0.25 m in diameter. In the middle of these extremes are particle sizes 
that make up the sediment beds of common aquatic systems, sands, and silts. Table 1 describes the 
typical ranges of particle (or grain) size associated with each classification, along with a correspond-
ing phi (Φ) classification that is also used in many engineering and environmental classifications. 
The classification system shown here is commonly referred to as the Udden–Wentworth classifica-
tion system. Most often, natural sediments consist of a mixture of sediment grain sizes. These 
sediments are often described based on the relative proportions of each sediment type. For example,  
a mixture of a small amount of sand with clay can be called a sandy clay, and a smaller amount of silt 
with sand might be called a silty sand.  

Based on particle size distributions, sediments are generally classed as cohesive or non-cohesive. 
Cohesive sediments are sediments in which inter-particle forces are significant, creating an attraction 
or cohesion between particles. Cohesive sediments are generally defined as those with particle sizes 
less than 200 μm in diameter. The smaller ranges of cohesive particles (<62 μm) are silts and clays, 
and the larger sizes (62 to 200 μm) are fine sands. Non-cohesive sediments are those in which inter-
particle forces are insignificant, and are generally defined as those with particle diameters larger than 
200 μm. These size ranges start with fine to medium sands. Because contaminants are generally 
associated with finer grained sediments, the focus of this guide is on cohesive sediments. Studies on 
non-cohesive sediments have shown a strong correlation between sediment bed particle size and 
sediment transport rates under controlled flow conditions, where transport rates decline as particle 
size increases. However, this observation does not hold for cohesive sediments, where particle size 
cannot be used alone to predict transport rates (van Rijn, 1993; Roberts, Jepsen, Gotthard, and Lick, 
1998; Mehta and McAnally, 1998; Mehta, Hayter, Parker, Krone, and Teeter, 1989). 
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Bulk density is another basic property of a sediment bed that is useful for classifying sediments 
and quantifying transport properties. The bulk density, ρb, of a sediment bed describes the overall 
degree of packing or consolidation of the sediments, and is defined as the total mass of sediment and 
water in a given volume of bed material. The approximate density of the quartz and clay minerals 
that make up the majority of sediment particles in the natural world is about 2.65 g/cm3. The 
sediment bed itself is composed of these sediment particles packed into a porous bed. For cohesive 
sediments, bulk density generally increases with depth into the sediment because the deeper 
sediments are more consolidated, with less space between individual particles. Cohesive sediments 
beds also will consolidate over time due to the weight of overlying sediment, which causes an 
increase in the bulk density with increasing depth into the sediments. As the bulk density increases 
due to consolidation, the potential for scour or erosion of the sediment generally decreases (Jepsen 
and Lick, 1997; Mehta and McAnally, 1998).  

Table 1. Grain size scale for sediments. 

Description 
Phi 

Φ = -log2(mm) 
Grain Size 

(mm) 
Grain Size 

(μm) 
Boulder −8 256+ - 
Cobble 
Large 
Small 

 
−7 
−6 

 
128 to 256 
64 to 128 

- 

Gravel 
Very coarse 
Coarse 
Medium 
Fine 
Very fine 

 
−5 
−4 
−3 
−2 
−1 

 
32 to 64 
16 to 32 
8 to 16 
4 to 8 
2 to 4 

- 

Sand 
Very coarse 
Coarse 
Medium 
Fine 
Very fine 

 
0 
1 
2 
3 
4 

 
1.000 to 2.000 
0.500 to 1.000 
0.250 to 0.500 
0.125 to 0.250 
0.062 to 0.125 

 
1000.0 to 2000.0 
500.0 to 1000.0 
250.0 to 500.0 
125.0 to 250.0 
62.5 to 125.0 

Silt 
Coarse 
Medium 
Fine 
Very fine 

 
5 
6 
7 
8 

 
0.031 to 0.062 
0.016 to 0.032 
0.008 to 0.016 
0.004 to 0.008 

 
31.3 to 62.5 
15.6 to 31.3 
7.8 to 15.6 
3.9 to 7.8 

Clay 
Coarse 
Medium 
Fine 
Very fine 

 
9 
10 
11 
12 

 
0.002 to 0.004 
0.001 to 0.002 

0.0005 to 0.0010 
0.00025 to 0.00050

 
1.95 to 3.90 
0.98 to 1.95 
0.49 to 0.98 
0.24 to 0.49 
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2.1.2 Hydrodynamic Processes 
Sediment transport in aquatic systems occurs because of the action of currents and/or waves on the 

sediment bed. In river systems, a downstream current is generally responsible for the influence of the 
fluid on the sediment bed, whereas in coastal regions and estuaries, a combination of waves, currents, 
and tides are responsible. Erosion, water column transport, and deposition are the major sediment 
transport processes in aquatic systems (Figure 2). These processes are discussed in more detail 
below. 

Sediment Bed

Suspended Sediment

Bottom Shear
Stress

Erosion FluxDeposition FluxCurrents

 
Figure 2.  Simplified diagram of sediment transport processes. 

2.1.2.1 Erosion 
Erosion is the flux (i.e., movement) of particles from the 

sediment bed into the overlying water column. Sediment transport 
is initiated by erosion at some location, e.g., upstream erosion in a 
river valley bringing sediments to an estuary, a large storm event 
in an estuary eroding sediments, coastal waves eroding a shoreline, 
or any number of scenarios depending on the environmental 
setting. Erosion is the primary process that can potentially expose 
contaminated sediments and suspend them in the water column. 

Sediment transport (i.e., erosion) is initiated by shear stress, τ, 
which is a force per unit bed area produced at the sediment bed as 
a result of friction between the flowing water and the solid bottom 
boundary. As a result, flow velocity decreases as the sediment bed 
is approached. Velocity increases logarithmically away from the 
bed until a point is reached where the bottom friction no longer 
affects the flow. This near-bed layer is called the boundary layer 
(Figure 3). Shear stress is denoted as force per unit area (N/m2) 
and can be measured directly in the laboratory and indirectly in the 
field. It has been studied in detail for currents and waves, and can 
be defined and quantified mathematically given sufficient 
information about the hydrodynamics of the system. 

Region of highest shear
stress = zero velocity

Figure 3.  Boundary layer 
diagram. 
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Resting sediment particles are in a constant equilibrium between the drag forces from fluid shear, 
the lift forces from flow over the particles, and the forces exerted by the surrounding particles. At  
a certain velocity, the combined drag and lift forces on the uppermost particles of the sediment bed 
are great enough to dislodge them from their equilibrium positions. This velocity is related to the 
critical shear stress for erosion, τce, which is defined as the shear stress at which a small but accu-
rately measurable rate of erosion occurs. This initial motion tends to occur only at a few isolated 
spots. As the shear stress increases with increasing flow velocity, the movement of particles becomes 
more sustained, causing a net erosive flux from the sediment bed. 

2.1.2.2 Movement of Sediments in the Water Column 
After sediment movement is initiated, the subsequent transport is divided into two modes: bedload 

transport and suspended load transport. Coarser particles move along the bed by rolling and/or salta-
tion (i.e., bouncing) in a thin layer as bedload, whereas finer particles are suspended into the water 
column and move as suspended load. The mode of transport for a given particle is largely affected  
by the sediment properties and flow regime of the region.  

Bedload can account for a significant amount of sediment transport in systems comprised of 
coarse-grained sediments (sands and larger), where the flow is high enough to cause motion but not 
high enough to lift particles off of the sediment bed. Although bedload transport may be dominant  
in coarse-grained rivers and coastal regions, it may or may not be important in fine-grained (fine 
sands and smaller) regions such as estuaries and slow-flowing rivers. In fine-grained sediment 
systems, both individual particles and clumps or small aggregates of particles will erode. The small 
individual particles move as a suspended load. The clumps and aggregates can move along the bed as 
bedload, and if the flow is high enough, can be suspended into the water column or broken up into 
smaller aggregates or individual particles. 

Sediment particles transported as suspended load are moving at or very close to the velocity  
of the fluid. In a steady-state situation, upward turbulent transport of a sediment particle by the fluid 
is balanced by the gravitational particle settling. This balance keeps the sediments suspended in the 
water column. As long as the flow remains large enough, sediments will be transported as suspended 
load. As current velocity decreases, suspended sediment concentrations generally increase near the 
bed. Vertical profiles of suspended sediment concentrations can be calculated based on particle size, 
a reference concentration near the sediment bed and fluid velocity (Rouse, 1938; van Rijn, 1993). 

Two processes generally dominate the movement and net transport of particles in the water 
column: advection and turbulent diffusion. Advection is the transport of particles caused by the 
motion or velocity of the fluid. Turbulent diffusion is the dispersal of particles in the water column 
due to random turbulent motion within the fluid. An accurate characterization of these processes in 
any aquatic system will yield a good quantitative description of local sediment transport.  

2.1.2.3 Deposition 
Deposition is the process by which sediment particles settle out onto the sediment bed, causing an 

accretion of particles. As suspended and bedload sediments are transported, they can encounter areas 
of lower fluid velocity. If the fluid velocity is low enough, turbulent eddies may be insufficient  
to keep the particles suspended or in motion as bedload. When this happens, the particles will settle 
to the sediment bed. The shear stress at which settlement begins is termed the critical shear stress  
for suspension, τcs, and is also measured in units of force per unit area (N/m2). As the shear stress 
decreases, the probability of a particle settling onto the sediment bed and remaining there as  
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deposited material increases. At a shear stress of zero, the probability of deposition is one. 
Significant deposition can occur in backwater areas of large rivers, tidal flats, river deltas, etc., where 
flow is reduced. 

As the shear stress fluctuates in a natural system, the sediment bed may be subjected to episodic 
erosion and resuspension. Net deposition occurs if, over time, the amount of sediment deposited  
on the bed exceeds the amount that is episodically eroded.  

As fine-grained particles interact in the water column, they can attach together, or flocculate,  
to form larger clumps. This process is dependent on sediment type, suspended sediment concentra-
tion, fluid velocity and shear, and water chemistry. In general, as sediments flocculate, they form 
larger particles that tend to deposit faster than smaller individual particles. 

2.1.3 Bioturbation 
Sediments that remain relatively stable even during large flow events may still undergo active 

mixing due to biological activity, or bioturbation, by benthic macrofauna (i.e., animals) living in the 
surficial sediments (Figure 4). Bioturbation occurs in the uppermost layers of sediment in which the 
animals reside, with the most intensive activity in surficial sediments (generally on the order  
of centimeters), and a decrease in activity with increasing depth (Clarke, Palermo, and Sturgis, 2001). 
The most common bioturbators in marine/estuarine environments are polychaetes, crustaceans, and 
mollusks. Theses animals can have a significant effect on the sediments they inhabit, depending on 
their modes of feeding and other activities. Bioturbation can affect not only the physical properties  
of the sediments (i.e., bulk density and cohesion), but can also redistribute contaminated sediments. 
Biological activity can increase or decrease the ability of the sediment bed to resist erosion. Secre-
tions associated with tube building activities can bind sediment particles and increase sediment 
strength; burrowing can decrease cohesion and bulk density (Rhoads and Carey, 1997; Boudreau, 
1998). The effects of bioturbation are site-specific and can exhibit spatial and seasonal variation.  

 

 
Figure 4. Tube-building worms at 13-cm deep horizontal cross-section and vertical profile of same 
core (sediment from 0 to 13 cm in cross-section was eroded in SEDflume). 
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2.2 SEDIMENTARY ENVIRONMENTS 

Sediment transport in natural systems is a function of the physical characteristics of the environ-
ments. The driving forces of sediment transport vary from place to place, from lagoons to estuaries 
and bays to continental shelves. For example, currents on the west coast of the United States are 
primarily driven by along-shelf winds, whereas currents in the gulf coast and South Atlantic bight  
are strongly influenced by freshwater input from rivers (National Research Council [NRC], 1993).  
In other regions, like Puget Sound and San Francisco Bay, tidal motions are a driving force for 
sediment transport. Most of the Navy’s contaminated sediment sites are located in rivers, bays, and 
estuaries. Sediment transport processes in each of these environments are described in the following 
sections. 

2.2.1 Rivers 
Sediment transport in fluvial environments (i.e., rivers or streams) is dominated by the interaction 

between variations in fluid flow and the sediment bed. The critical parameters controlling fluid flow 
in a river are mean flow characteristics (i.e., discharge), channel shape, sediment size, and bedforms. 
In rivers, sediments are transported as both bedload and suspended load. Fluvial bedload can be  
a major factor in forming and changing the character of river channels, and can contribute up  
to 50 percent of the total sediment yield of a river. Bedload sediments can move along the channel  
as a series of bedforms (for example, ripples, dunes, and antidunes). Direct measurement of bedload 
transport is so difficult that no standard procedure is available, despite almost a century of research 
devoted to this problem. As a result, many researchers have developed equations that can predict the 
bedload flux using experimental (Meyer-Peter and Muller, 1948), theoretical (Einstein, 1950; 
Bagnold, 1956; Bagnold, 1966; van Rijn, 1993), and dimensional analysis (Acker and White, 1973; 
Yalin, 1963) approaches. 

The suspended load also contributes significantly to the total sediment load in many rivers. 
Suspended sediments can be derived from overland flow (runoff), bank erosion, and resuspension 
from the channel bed. Consequently, changes in suspended sediment load are highly dependent on 
the land use of the drainage basin (Reid et al., 1997). The suspended sediment load can be measured 
by direct sampling or calculated using existing data for sediment and water discharge. Sediment and 
water discharge are most commonly compared using a power law relationship, where sediment 
discharge increases with water discharge but these relationships rarely capture all of the features  
of sediment loading (Geyer, Milligan, and Traykouski, 2000; Wheatcroft et al., 1997).  

2.2.2 Bays 
A bay is a part of the ocean coast that is semi-isolated by land, but not significantly diluted by 

freshwater drainage. Harbors, gulfs, inlets, sounds, channels, and straits are similar to bays in that 
they have similar water properties and circulation patterns. Some bays are tide-dominated, and others 
are wave-dominated. Tides are the rise and fall of the sea around the edge of land due to the gravita-
tional attraction between earth and sun, and earth and moon. A diurnal tidal cycle is characterized  
by one high water and one low water each lunar day (1 lunar day = 24 h, 50 m). A semidiurnal tidal 
cycle has two high and two low water periods each lunar day. A mixed tide is a semidiurnal tide 
where the two highs have unequal height, and two lows have unequal heights. A rising tide is a flood 
tide, and a falling tide is an ebb tide. A spring tide has the greatest difference between high and low 
tides and occurs during a new moon and a full moon. A neap tide has the smallest difference between 
high and low tides and occurs during the first and last quarter moons. Tidal currents are generated by 
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the rising (flood) and falling (ebb) tide. Slack water occurs when tidal currents slow down and then 
reverse direction.  

Areas that are always below the lowest water level are subtidal. The intertidal zone is sometimes 
but not always covered by water. Intertidal areas are subject to regular flooding and uncovering  
on a daily basis. On many intertidal flats, the tide rises and falls as a broad sheet of water. Fine-
grained sediments are commonly carried into the intertidal area as suspended sediment on the flood 
tide. These sediments are deposited when the current decreases and reverses at slack tide. The net 
effect is the transport of fine particles towards the shore, where they accumulate unless resuspended 
by waves or storms.  

Waves are most commonly generated by wind, but can also be caused by landslides, sea bottom 
movement, ships, etc. Enclosed and semi-enclosed bodies of water are susceptible to wave energy 
formed from local winds and/or open ocean swell. Wave features are shown in Figure 5A. The 
portion of the wave that is elevated above the surface is the crest; and the portion depressed below 
the surface is the trough. The distance between two successive crests or troughs is the wavelength. 
The wave height is vertical distance from the crest to the trough. The wave height is controlled by 
wind speed, wind duration, and fetch (the distance over the water that the wind blows in a single 
direction). Wave height may be limited by any one of these factors (e.g., high-speed winds blowing 
over a long fetch for a short time will not generate large waves).  

As a wave form moves across the surface of the water, particles of water are set in motion. In deep 
water, the water particles move in a circular path (orbit) as a wave passes (Figure 5B). The diameter 
of the orbit is equal to the height of the wave. Energy is transferred downward, and the diameters of 
the orbits become smaller with increasing depth. At a depth of one-half the wavelength, the orbital 
motion decreases to almost zero. As the wave passes into water that is shallower than one-half its 
wavelength, the orbits become elliptical (Figure 5C) and the wave begins to “feel” the bottom.  
In the case of shallow water waves, the orbital motions of the water particles exert a shear stress  
on the sediment bed, potentially leading to sediment resuspension. 

Length,
L

Amplitude,
A

Height,
h

Crest

Trough

A.

C = speed of advancing
wave front

D = L/2

Deep Water B.

C

D = L/2
Shallow Water C.

 
Figure 5.  Illustration of (A) basic wave anatomy, (B) waves in deep water, 
and (C) waves in shallow water. 

0041591



 
12

2.2.3 Estuaries 
Estuaries are transition zones between rivers and the ocean, where the mixing of fresh and salt-

water occurs. The most common definition of an estuary is from Cameron and Pritchard (1963),  
who state that “an estuary is a semi-enclosed coastal body of water which has a free connection  
to the open sea and within which seawater is measurably diluted by land drainage.” The interaction 
between river discharge, tidal asymmetry, and local bathymetry can lead to large differences  
in circulation patterns, density stratification, and mixing processes within an estuary. 

Three main categories of estuaries have been defined based on their circulation and vertical distri-
bution of salinity in the water column: salt-wedge estuaries, partially mixed estuaries, and well-
mixed estuaries. An estuary may not fall cleanly into one category, or may change seasonally or  
with changes in tidal currents or river flow. 

A salt wedge estuary occurs when the mouth of a river flows directly into saltwater. The river 
water, less dense than seawater, flows outwards over the surface of the surface of the denser saline 
water. Salinity is strongly stratified and the boundary between saltwater and freshwater is sharp 
(Figure 6A). Highly stratified estuaries generally occur when tides are very small relative to river 
discharge. As fresh river water flows out over the surface of denser saline water, small parcels of 
saltwater are entrained into the upper layer due to velocity shearing at the halocline, which is the 
interface between the freshwater and saltwater. As a result, a residual landward flow of saltwater  
at the bed compensates for the volume of saltwater passing into the upper layer and exiting the 
estuary. The strength of residual currents tends to be controlled by horizontal and vertical density 
gradients between the river and sea (Dyer, 1986). The result is a system where freshwater flows 
seaward at the surface and saltwater flows landward at the bed, a condition commonly referred  
to as estuarine circulation. The mouths of the Mississippi, Columbia, Lower Duwamish, Hudson,  
and Thames Rivers are examples of salt wedge estuaries.  

In partially mixed estuaries, the influence of tides is increased and frictional drag at the bed 
produces turbulent eddies that lead to mixing both upwards and downwards across the halocline 
(Figure 6B). Because the mixing of saltwater into the upper layer is increased, compensation  
in the lower layer results in a landward residual flow that generally has a much larger magnitude  
than in a salt wedge estuary. Partially mixed estuaries are generally deeper than a well-mixed estuary. 
Puget Sound and San Francisco Bay are examples of partially mixed estuaries. 

When the tidal range is very large compared to the water depth in the estuary, the turbulence 
produced by velocity shear may be enough to mix the entire water column, creating a well-mixed 
estuary. Salinity is generally vertically uniform and increases from river to ocean (Figure 6C). 
Lateral circulation may occur in wide estuaries as a result of Coriolis and centrifugal forces, where 
river water flows down one side of the channel and saltwater enters the other side of the estuary 
(Dyer, 1997). In narrower estuaries, lateral shear may be great enough to create laterally homogene-
ous conditions where the salinity increases evenly towards the mouth. Delaware Bay is an example 
of a well-mixed estuary. 

The dynamics of estuarine sediment transport depend on a complex relationship between tidal 
exchange, residual circulation, and the physical properties of the sediments. These sediments form 
an important link to estuarine processes, including the transport of pollutants that have an affinity for 
fine, cohesive sediments. As a result, estuarine sediment transport processes must often be described 
on a site-specific basis.  
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Suspended-sediment concentrations are generally high, with fine sediment particles that are 
cohesive and have a tendency to flocculate. The most significant impact of flocculation in terms  
of sediment transport is that it alters the hydrodynamic properties of the sediment. Aggregation and 
breakup of flocs essentially alter the particle size, porosity, and surface area with concomitant 
changes in particle settling velocity.  

In many estuaries, particularly those that are partially and well-mixed, a feature known as the 
turbidity maximum can occur where fine-grained, suspended-sediment concentrations in the upper or 
middle reaches of the estuary are greater than upstream or downstream concentrations (Nichols and 
Biggs, 1985; Grabemann and Krause, 1989). A turbidity maximum occurring at the head of a salt 
intrusion has been observed in the Rappanhannock Estuary, Virginia (Nichols, 1977) and the Tamar 
Estuary, England (Dyer, 1997). 
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              Figure 6. Examples of salt wedge, partially mixed, and well-mixed estuaries. 
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3. TIER 1 EVALUATION 

The goal of the Tier 1 evaluation is to address the most common sediment management questions 
using readily available data from the RI and relatively uncomplicated data analysis methods. The 
Tier 1 evaluation has relatively simple data needs, a lower cost, a shorter time frame, and a higher 
level of uncertainty than a Tier 2 evaluation. Depending on the questions asked at a specific site, the 
Tier 1 level of analysis may be sufficient. The Tier 1 evaluation is typically conducted after the RI 
field and lab work are completed and the degree of sediment contamination is generally known. The 
sediment transport evaluation is conducted concurrently with other fate and transport analyses for the 
RI and includes the following activities: 

• Compile existing data on the physical characteristics of the site 
• Develop the sediment transport CSM 
• Formulate sediment management questions and Tier 1 sediment transport study objectives 
• Perform the Tier 1 analysis 
• Evaluate the Tier 1 results and determine whether additional Tier 2 analysis is warranted 

Each of these elements is described in the following sections.  

3.1 COMPILE TIER 1 DATA 

During the initial stages of the sediment transport evaluation, the project team should compile 
existing data on the site characteristics, sediment properties, and hydrodynamics. Because all of the 
necessary data should be available from the RI and historical sources, little or no targeted data 
collection should be needed. These data can be used to develop the initial sediment transport CSM 
and support the Tier 1 evaluation. Table 2 lists data sources for the Tier 1 evaluation, and Table 3 
lists data needs for addressing specific sediment management questions. A summary of the key data 
categories is provided below. 

3.1.1 Site Characteristics 
Bathymetric, topographic, and historical information are always needed to characterize a site 

because physical boundaries often define the extent of a site and its potential influence on the 
surrounding areas. Historical information can be used to infer past and present sediment transport 
patterns on the site. Some publicly available sources of information and data are summarized  
in Table 2.  

Bathymetric Data. Bathymetric maps and data may be available from the National Oceanographic 
and Atmospheric Administration (NOAA) or from Navy records. Dredging records from the Navy or 
the U.S. Army Corps of Engineers (USACE) may provide information about bathymetric changes, 
depositional environment, and sediment accumulation rate.  

Aerial Photographs and Site Maps. Historical and recent aerial photographs and site maps can 
provide information on historical changes in the water body configuration, and sources of incoming 
sediment.  

Anthropogenic Activity. Information regarding navigation, dredging, past and future construction 
activities, and other future use issues should be obtained from various sources including the Navy, 
USACE, U.S. Coast Guard, and state, regional, or local agencies. Locations, diameters and types of 
outfalls at or near the site also should be determined. 
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Existing site conditions should be described as part of the Tier 1 evaluation. If possible, the site 
should be examined from a boat at high tide and low tide so that shoreline features can be observed. 
Information that should be noted includes the following: 
• Site layout, topography, water body configuration, and identification of features that drain into 

the water body, including outfalls 
• Nature of the shoreline (e.g., presence of riprap, beaches, and intertidal areas; slope, density, 

and type of vegetation; location of high and low tide lines) 
• Dredging and other anthropogenic activity 
• Potential sources of sediment to the water body 
• Flow directions and estimates of velocities 
• Historical land and water body uses 

Any features that are not recorded on maps, charts, or in reports should be noted. 

Table 2.  Online information resources for Tier 1 analysis. 

Organization/Type of Information World Wide Web Address 

NOAA National Geophysical Data Center 

Bathymetry and Topography 
http://www.ngdc.noaa.gov/mgg/bathymetry/relief.html 

NOAA Office of Coast Survey  

Nautical charts 
http://chartmaker.ncd.noaa.gov/ 

NOAA CO-OPS 

Tide and current predictions and real- time 
observations 

http://co-ops.nos.noaa.gov/tide_pred.html 

U.S. Geological Survey (USGS) Water 
Resources  

Maps and Geographic Information System 
(GIS) information 

http://water.usgs.gov/maps.html 

USACE 

Links to individual divisions and districts 
http://www.usace.army.mil/howdoi/where.html#maps 

National Weather Service (NWS) Office of 
Climate, Water and Weather Services 

Information dissemination services 
http://www.nws.noaa.gov/om/disemsys.shtml#FOS 
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3.1.2 Sediment Properties 
The characteristics of sediment and the sediment bed often provide insight into the sediment 

transport environment based on distributions of sediment grain sizes, densities, and contaminants. 
Biological information also is needed to assess the potential effects of bioturbation. 

Sediment Particle Size Distribution, Moisture Content, and TOC Content.  Sediment type 
(i.e., particle size distribution) is one of the most important parameters for characterizing sediment 
transport. Percent moisture data can be used to infer the bulk density of the sediment, which is 
another critical parameter. If possible, the horizontal and vertical distribution of sediment type  
(i.e., stratigraphy) should be established.  

Sediment Contaminant Distribution Data.  If available, data on the horizontal and vertical 
distribution of contaminants potentially can be used to infer sediment transport patterns, if the 
contaminant source(s) and source loading history are known.  

Biological Activity.  Any existing site-specific or regional data on epibenthic (near bottom dwel-
ling) and benthic (bottom dwelling) biota should be gathered, such as information on organism type 
and abundance, and seasonal or spatial patterns in biotic activity.  

3.1.3 Hydrodynamic Data 
Because hydrodynamic processes are always the driving force in sediment transport, these data 

will often provide a basic level of understanding of the dominant forces in a given site setting. When 
combined with suspended sediment concentration data, directions and quantities of sediment trans-
port can begin to be determined. 

Currents, Tides, Waves, Wind, and Surface Water Runoff.  Site-specific or regional data on 
hydrodynamic forces may be available from various sources, including the U.S. Navy, USACE, 
NOAA, USGS, NWS, universities, and state, regional, and local agencies (see Figure 7).  

Suspended Sediment Concentration Data.  Site-specific or regional data on suspended sediment 
concentrations may be available from the sources listed above. Additionally, available satellite 
imagery may be used to look at regional trends in relative suspended sediment concentrations. 

3.2 DEVELOP SITE DESCRIPTION AND CONCEPTUAL SITE MODEL 

The sediment transport CSM should synthesize all available data, describe a mass balance (i.e.,  
a simple representation of all inputs and outputs to a system), and describe inferred sediment 
transport patterns (areas of deposition and erosion) based on grain size distribution, contaminant 
distribution, and geomorphology. The following information should be incorporated into the site 
description and sediment transport CSM: 
• Describe the site setting and water body characteristics, including the shoreline configuration 

and bathymetry. Use geographic and geomorphic features to identify likely areas of erosion and 
deposition. 

• Describe the sediment and sediment bed properties. This description should include the 
following: 

o Sediment type and distribution. Finer grained sediment (silt and clay) tends  
to accumulate in depositional areas and coarser grained sediments tend to occur 
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in higher energy areas, although fine-grained sediment may be found everywhere 
in areas with high suspended sediment concentrations. Additionally, lower bulk 
density sediments may indicate ongoing deposition. 

o Distribution of contaminants (horizontal and vertical). If a single source is 
responsible for most of the contamination, then contaminant concentration 
gradients can be used to infer the direction of sediment transport away from the 
source. If the loading history is known, then vertical contaminant concentration 
gradients can be used to infer sediment accumulation rate (i.e., depth of maxi-
mum sediment concentration should correspond with period of maximum 
loading). 

o Description of benthic infauna and epifauna.  
• Identify and describe the most important hydrodynamic processes, and estimate their magnitude 

and frequency.  
o In a fluvial setting, this process will be unidirectional currents. 

o In a marine or estuarine setting, it may be a wave-dominated system, tide-
dominated system, or a combination.  

o Identify areas where current speeds decrease and are therefore likely to be 
depositional. 

• Identify sources of particulates to the system. Possible sources of particulates include shoreline 
erosion, stream or river discharge, local resuspension, advection of particulates from other areas 
of the water body, and outfalls.  

• Define the likely hydrodynamic boundaries of the system.  
• Describe any anthropogenic activities that may influence sediment transport processes such as 

dredging, ship activity, or construction. 
• Develop an initial assessment of the mass balance (sediment sources and sinks) and sediment 

transport patterns (areas of erosion and deposition) based on available information.  

The CSM can be presented graphically with an accompanying narrative. An example of a sediment 
transport CSM is presented in Example 3. Once developed, the CSM can be used to identify the 
dominant sediment transport processes at the site based on available site data. The CSM is refined 
throughout the Tier 1 and Tier 2 evaluations as more data become available. 

3.3 FORMULATE SEDIMENT MANAGEMENT QUESTIONS AND TIER 1 STUDY OBJECTIVES 

The sediment management questions associated with a given site should be formulated concurrent-
ly with CSM development. The relevant questions should be used to guide the Tier 1 evaluation. The 
most common contaminated sediment management questions related to sediment transport are as 
follows: 
• Could erosion of the sediment bed lead to the exposure of buried contamination? 

o Under typical conditions? 

o Under extreme conditions? 

o Due to prop scour or other anthropogenic activities? 
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o In the future (anticipated change in site use or hydrodynamic conditions)? 
• Could sediment transport lead to the redistribution of contamination within the site or 

movement of contamination off site? 
• Will natural processes lead to the burial of contaminated sediment by relatively clean sediment?  

o Is the area depositional? 

o What is the sediment accumulation rate? 

o What are the sources of the incoming sediment particles, and are these likely to 
change in the future? 

o What are the physical and chemical properties of the incoming sediment? 

o At what depth will sediment be unaffected by biological and physical forces? 

o Are there anticipated changes in site use or hydrodynamic conditions? 
• If a site is actively remediated, could sediment transport lead to the recontamination of the site? 
• Will contaminated sediment be transported into the remediated area from adjacent unremediated 

areas, or from off-site sources? 
• Will remedy implementation result in resuspension of sediment and recontamination of the 

remediated area? 
One must analyze the major sediment transport processes (erosion/resuspension, transport, and 

deposition) at a site to address any of these questions. Various approaches for characterizing these 
processes using readily available site data and Tier 1 evaluation methods are described in the 
following sections. Table 3-2 summarizes the types of data needed to evaluate each question.  

3.4 CONDUCT TIER 1 ANALYSIS 

When possible, multiple lines of evidence should be developed in the Tier 1 analysis to support the 
overall interpretation of sediment transport at a site and facilitate regulatory acceptance of study 
results. Various approaches (i.e., lines of evidence) for characterizing sediment transport processes 
are provided below, and the application of the Tier 1 results to common sediment management 
questions is discussed in Section 3.5. 

The following section describes basic calculations that may be performed to obtain a quantitative 
order-of-magnitude estimate of sediment transport processes. These calculations also can be used to 
identify critical data gaps and guide additional field data collection at the site. 

The Tier 1 evaluation relies primarily on analytical techniques (i.e., solved using mathematical 
formulations). The analytical calculations presented below are based on theoretical (i.e., derived 
from basic principles) and empirical (i.e., based on measured laboratory or field data) yielding 
analysis methods useful in describing sediment transport processes. More detail on both numerical 
(i.e., solved using numerical solutions to governing equations) and analytical techniques will be 
presented as part of Tier 2 evaluation, along with details on providing empirical data to support these 
calculations (Section 4.2).
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SOUTH BASIN 

Figure 1 shows a site map of South Basin, including existing and historical features.  South Basin is a shallow 
embayment in San Francisco Bay, with depths ranging from 6 ft to less than 2 ft.  No streams or rivers enter the 
South Basin except for Yosemite Creek, a shallow, tidally-influenced channel that only flows approximately 
once per year.  Sediments in South Basin are composed primarily of clayey silt, with silty sand along the 
shoreline.  The primary contaminants of concern are PCBs.  The highest concentrations of PCBs in surface 
sediment are found along the northeastern shoreline of South Basin, adjacent to an onshore landfill.  PCB 
concentrations offshore of the landfill decrease with increasing distance from the shoreline.  Sediment core data 
indicate that the highest PCB concentrations are found in subsurface sediments, which suggests that the 
original source of PCBs to sediment has been reduced or eliminated.  Because PCBs strongly adsorb to 
sediment particles, sediment transport is expected to be the primary mechanism for their movement over time.  
PCBs appear to have been historically transported to the offshore area primarily via erosion and transport of 
contaminated soils in and near the surface of the landfill. 

Because of its restricted circulation, tidal currents in South Basin are very weak.  Waves are likely to be the 
dominant sediment resuspension mechanism because the basin is shallow and open to the southeast, which is 
the direction of the prevailing winds during winter storms.  The primary source of sediment to the basin appears 
to be suspended sediment from San Francisco Bay; shoreline erosion may contribute some sediment although 
the topography adjacent to the basin is relatively flat.  Because of the weak circulation in the basin, it is likely to 
be a net depositional environment with infrequent resuspension events that only act on the surficial sediments 
(~1-5 cm).   

A basic CSM for sediment and contaminant transport in South Basin is shown in Figure 2.  The dispersal 
pattern of PCBs, with higher concentrations near shore and decreasing concentrations offshore, is consistent 
with wave- and tidally-influenced sediment transport.  Storm waves breaking along the shoreline suspend fine, 
low-density sediments in the near-shore region.  A return flow near the bottom of the water column (balancing 
the shoreward flow due to waves at the surface of the water column) transports the sediments away from the 
shoreline and into South Basin.  Tidally induced currents may facilitate additional transport across the mudflats 
and extend the influence of waves further offshore during low tide, and potentially carry material further offshore 
into South Basin.  Finally, the deposition of cleaner background sediments transported in from San Francisco 
Bay and deposited in South Basin results in the dilution and burial of the near-shore and off-shore sediments.  
Biological activity mixes the newly-deposited surface sediment into the sediment bed.   

 

Resuspension due to 
wave action in 
shallow waters 
suspends fine, low 
density particles 

Offshore transport of fine, lower 
density sediments with bottom 
return flow due to waves and tides, 
transports fine sediments from the 
shore into South Basin, while 
coarser sediments remain 
deposited at the shoreline

Net Flux of San Francisco 
Bay sediments over 
time cause net 
sedimentation/deposition 
in South Basin and Area X

MLLW

Resuspension due to 
wave action in 
shallow waters 
suspends fine, low 
density particles 

Offshore transport of fine, lower 
density sediments with bottom 
return flow due to waves and tides, 
transports fine sediments from the 
shore into South Basin, while 
coarser sediments remain 
deposited at the shoreline

Net Flux of San Francisco 
Bay sediments over 
time cause net 
sedimentation/deposition 
in South Basin and Area X

MLLW

Figure 1.  Site Map Figure 2.  Sediment Transport CSM 

Figure 7.  Simplified sediment transport CSM. 
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3.4.1 Erosion/Resuspension 
The following lines of evidence can be used to characterize sediment stability through the 

quantification of potential sediment erosion/resuspension at a site: 
• Evaluate qualitative indicators (grain size, bathymetry, chemical profiles, etc.) during CSM 

development to infer if the sedimentary environment may be erosive (see Section 3.3). 
• Calculate the bottom shear stresses and critical shear stress for the system to determine under 

what conditions erosion is likely. 
• Evaluate the likelihood and magnitude of extreme events in the system of interest. 
• Estimate the potential depth of scour based on expected shear stress. 
• Evaluate the potential for erosion due to vessel traffic. 
Methods for developing these lines of evidence are presented below.  

3.4.1.1 Estimating Bottom Shear Stress 
As described in Section 2.1.2, shear stress is the force produced at the bed as a result of the fluid 

flow, due to waves and/or currents, applied to an area of sediments. Turbulent shear stress can be 
simply calculated as 

2uC fρτ = , 

where ρ is the fluid density (kg/m3), Cf is the coefficient of friction, and u is the average fluid 
velocity (m/s). The coefficient of friction can be calculated for a unidirectional flow by 

2
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where k is von Karman’s constant (0.42), ks is the effective bottom roughness (m), and h is the water 
depth (m). A first estimate of the effective bottom roughness is generally chosen as 2 to 3 times the 
largest 10% of the material in the sediment bed (D90) (Wright and Parker, 2004). Using these values, 
typical ranges for cf are between 0.002 and 0.004 in rivers and estuaries. The coefficients of friction 
for environments where waves play a larger role involve more effort in their computation and are 
outlined in more detail in van Rijn (1993), Christoffersen and Jonnson (1985), and Grant and Madsen 
(1979).  

The key to estimating shear stress in rivers and estuaries is knowledge of the average velocity over 
the sediment bed. The average velocity in a river at a given flow rate can generally be obtained 
through flow rating curves, which give an empirical estimate of velocity from flow rate measure-
ments. The USGS generally has developed flow rating curves on any river or stream it has gauged. 
These data provide a good resource for a first estimate of the flow magnitudes expected in the region. 

NOAA has developed resources for the prediction of tides and associated currents for most of the 
navigable estuaries and coastal regions in North America. In many navigable locations, NOAA has 
worked with local agencies to deploy real-time current and wave meters for a region. These data 
provide an excellent resource for determining order of magnitude waves and currents for sites of 
interest. 
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More sophisticated instrumentation for directly measuring velocity and shear stress is discussed in 
more detail in the Tier 2 evaluation (Section 4). In some cases, current and wave data from more 
sophisticated instruments may be readily available and should be sought out. 

The error associated with these computations of shear stress come from the error of the velocity 
used to compute the shear stress and the calculation of the coefficient of friction. The more data 
available for the calculation of shear stress, the lower the level of uncertainty associated with these 
calculations. Some sites may have sufficient information available for the Tier 1 analysis. If the data 
are not available for even basic calculations, instruments and methods for collecting site-specific 
measurements must be used. These instruments and methods are described in Section 4 and summa-
rized in Appendix A.  

3.4.1.2 Estimating Critical Shear Stress 
To predict whether contaminated sediments will be exposed under various flow conditions, one 

must determine the stability of the sediments under those conditions. As described in Section 2.1.2, 
sediment motion is initiated through the shear stress at the bed. The shear stress at which sediment 
movement begins, the critical shear stress for erosion (τce), can be determined from the Shields curve, 
which gives the critical shear stress for erosion as a function of particle diameter for sediment parti-
cles greater than 200 μm. 

To help simplify the calculation of critical shear stresses, a dimensionless particle diameter, d*,  
is used: 

( )
3/1

2
* 1 ⎥⎦

⎤
⎢⎣
⎡ −=

υ
ρ gdd s , 

where d is the median particle diameter (cm), ρs is the density of the particles that is generally 
assumed to be about 2.6 g/cm3, υ is the kinematic fluid viscosity (which is 0.0117 cm2/s for saltwater 
and 0.0112 cm2/s for freshwater), and g is the acceleration due to gravity (980 cm/s2). Using the d* 
for the sediment bed, the critical shear stress in dynes/cm2 for a particle larger than 200 μm may be 
calculated as shown in Table 5 (van Rijn, 1993). Shear stress can also be expressed as Pascals (Pa)  
(1 Pascal = 10 dynes/cm2). 

Table 5.  Critical shear stress for particles larger than 200 μm. 

Critical Shear Stress (dynes/cm2) Valid d* Range 

( )[ ]gdd sce 1*24.0 1 −= − ρτ  4*1 ≤< d  

( )[ ]gdd sce 1*14.0 64.0 −= − ρτ  10*4 ≤< d  

( )[ ]gdd sce 1*04.0 1.0 −= − ρτ  20*10 ≤< d  

( )[ ]gdd sce 1*013.0 29.0 −= ρτ  150*20 ≤< d  

( )[ ]gdsce 1055.0 −= ρτ  150* >d  

For smaller cohesive sediment particles (i.e., smaller than 200 μm), the determination of τce  
is a function of many more sediment variables than particle size, and no single formulation for its 
calculation exists. For a conservative estimate, 1 dyne/cm2 can be used (Gailani, Ziegler, and Lick, 
1991), but this value might vary by almost an order of magnitude for cohesive sediments at various 
sites (Roberts, Jepsen, Gotthard, and Lick, 1998). For cases requiring a high degree of certainty in 
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critical shear stress measurements, site-specific measurements such as those outlined in the Tier 2 
analysis may be required (see Section 4). 

3.4.1.3 Estimating Resuspension and Depth of Scour 
With an initial estimate of τce, the potential for sediment motion can be calculated. For non-

cohesive sediments, van Rijn (1993) has developed formulations to describe the transport rates  
of sediments in wave- and/or current-dominated environments. Depths of scour around structures  
in non-cohesive sediments are also well outlined in Sumer and Fredsoe (2002). 

Because contaminants of concern are generally associated with cohesive sediments, cohesive 
sediment sizes are addressed in more detail. The erosion of cohesive sediments is generally described 
through empirical formulations as no predictive analytical formulation has been developed. One 
common empirical formulation based on a variation of Partheniades (1965) and refined by Gailani, 
Ziegler, and Lick (1991) can be used to obtain order-of-magnitude predictions of sediment erosion. 
Zielger (2002) modified it further to estimate the maximum sediment erosion, Emax (mg/cm2), for  
a specific site based on a maximum expected shear stress, τmax, where all shear stress values are  
in dynes/cm2: 

n

ce

ceAE ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

τ
ττ max

max , 

where constant A and exponent n are site-specific parameters. Ziegler (2002) has compiled the 
average values of A and n for eight cohesive sediment systems (Table 6). 

Table 6.  Example erosion parameters for cohesive sediments. 

Study Site 
Constant A 
(mg/cm2) Exponent n 

Upper Hudson River (HydroQual, Inc., 1995) 0.027 3.0 

Pawtuxet River (Ziegler and Nisbet, 1994) 0.24 2.0 

Watts Bar Reservoir (Ziegler and Nisbet, 1995) 0.1 2.7 

Upper Mississippi River 0.11 2.6 

Fox River (Lick et al., 1995) 0.75 2.3 

Green Bay (Lick et al., 1995) 0.34 2.5 

Saginaw River (Lick et al., 1995) 0.053 2.7 

Buffalo River (Lick et al., 1995) 0.081 3.1 

Average values ± 95% confidence interval 0.21 ± 0.20 2.6 ± 0.3 

From this estimate of the maximum erosion at a specific location, the depth of potential scour in 
cm, Smax, can be estimated as follows: 

sed

E
S

ρ1000
max

max = . 

The dry density of the sediments, ρsed (g/cm3), is determined from site-specific data. If no data are 
available, Ziegler (2002) recommends 1 g/cm3 as a first-order approximation. 
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3.4.1.4 Extreme Events 
Many contaminated sediment sites are located in areas that are depositional most of the time. The 

most significant risk of contaminant exposure in these systems occurs during large storm or flood 
events that create conditions under which significant amounts of sediment can be resuspended. These 
storm and flood events are termed extreme events and must be considered in any sediment transport 
evaluation. 

At riverine sites, the extreme event will typically be a flood. The average number of years between 
floods of a certain size is the recurrence interval or return period. Flood designations are based on 
statistical averages, not on the number of years between big floods (USGS, 1996). The term 100-year 
flood indicates that there is a 1-in-100 chance that a flood of this size will occur in any given year. 
The actual number of years between floods of any given size varies in response to natural climatic 
fluctuations. USACE has developed a manual titled “Hydrologic Frequency Analysis” (USACE, 
1993) that can be used to evaluate hydrographs and determine the frequency and magnitude of flood 
events. The values from these analyses can be used to determine the order of magnitude of the 
maximum bottom shear stress that may be anticipated during these events. 

For coastal and estuarine sites, storm activity typically will generate the most extreme event 
potentially affecting sediment transport in the region. USACE has developed the “Coastal 
Engineering Manual” (USACE, 2002), which outlines how to evaluate the maximum wave and water 
level conditions at a coastal or estuarine site. These values can be used to predict the order of 
magnitude bottom shear stress that may be expected during these events. Note also that the river 
input into an estuary during an extreme event can significantly alter flow patterns in the region, in 
which case, the analyses for both the riverine and estuarine environments should be combined. 

3.4.1.5 Erosion/Resuspension due to Prop Scour 
The sediment beds of navigable waterways may be susceptible to scouring action from passing 

ship traffic, which has presented an engineering challenge in the past and has been studied in some 
detail. Techniques for determining the maximum depth of scour due to ship propellers include those 
of Sumer and Fredsoe (2002), Blaauw and van de Kaa (1978), Fredsoe (2002), and Hamill, Johnston, 
and Stewart (1999). The impacts of ship scour have been investigated by Lindholm, Svartstrom, 
Spoof, and Meriluoto (2001) and Michelsen (1998). With known vessel characteristics, empirical 
methods can be used to predict the maximum bottom velocity (Liou and Herbich, 1976; Maynord, 
2000; Dargahi, 2003). The maximum bottom velocities generated by the ship traffic can then be used 
to determine the maximum bottom shear stress over the time of vessel movement. The shear stress 
can then be used to make estimates of maximum bed scour.  

3.4.1.6 Summary 
The assessment of sediment stability at a site is achieved by quantifying potential erosion/ 

resuspension of sediments. Once the site has been described in the CSM, typical currents and/or 
waves at the site can generally be described using the methods outlined above. The range of these 
values can additionally be determined through an extreme event analysis appropriate for the type of 
site. With this information, bottom shear stresses typical of the site can be calculated, along with a 
critical shear stress for the sediments present. This information can be used to determine order of 
magnitude scour depths in regions of interest. Additionally, the potential for erosion due to ship 
traffic should also be considered. 
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For cohesive sediments, a great deal of uncertainty is generally associated with the prediction of an 
erosion rate and scour depth. Cohesive sediments are highly heterogeneous, not only from site to site, 
but within a localized area. This uncertainty is in addition to any uncertainty regarding currents 
and/or wave forces at the site. Therefore, if an accurate estimate of erosion rates and scour depths  
is required for the site, a Tier 2 analysis should be considered. 

3.4.2 Transport 
As discussed in Section 2.1.2, the two fundamental processes responsible for moving sediments 

from one location to another are advection and diffusion. Advection is the primary process in most 
systems and therefore is the focus of the Tier 1 analysis. The most useful tool in the initial determina-
tion of directions and quantities of sediment transport is a mass balance. A mass balance is a simple 
representation of all of the inputs and outputs of mass in a system. In an ideal well-mixed, steady-
state system, a mass balance can be written as 

  Sediment mass inflow – Sediment mass outflow + Sediment erosion – Sediment deposition = 0. 

This basic steady-state mass balance can help determine whether the area of interest is net 
depositional or net erosional. Mathematically, the steady state mass balance can be expressed as 

0)( =−+− DEACQCQ outoutinin . 

The average suspended sediment concentration of the region in mass per unit volume is C; t is the 
time, Qin and Qout are the incoming and outgoing mass flow rate in volume per unit time, Cin and Cout 
are the suspended sediment concentrations of the incoming and outgoing water in mass per unit 
volume, A is the surface area of the system, and E and D are erosion and deposition in mass per unit 
volume per unit time. 

As a first approximation, the region selected for the CSM can be used as the surface area, A. 
Inflow and outflow from the region, Q, can be estimated for known sources such as rivers and can 
generally be calculated as Q=Ac*uc, where Ac is the cross-sectional area of the inflow (e.g. river, 
outfall, etc.) and uc is the average velocity through the cross section. The suspended sediment 
concentrations must be taken from measurements of suspended solids in the system. Erosion and 
deposition can be estimated as shown in Sections 3.5.1 and 3.5.3, respectively. Conversely, if erosion 
and deposition rates are unknown, the system inputs and outputs can be balanced to determine if the 
system is net depositional or net erosional. This determination can be extremely useful in characteriz-
ing a site, but should be used with care. Schnoor (1995) provides more detail on the application of 
mass balances. 

Although the information to complete the mass balance with any quantitative certainty will gener-
ally not be available in a Tier 1 analysis, it is a useful framework for identifying potential inputs and 
outputs of sediments and refining the CSM. As an example, a simple bay may be approached from 
the mass balance framework as shown in Figure 8. 

3.4.3 Deposition 
For a Tier 1 analysis, the following lines of evidence can be used to characterize deposition at a 

site: 
• Estimate sediment supply to the site (Section 3.5.2). 
• Use bathymetric change over time to determine deposition rate (surveys, dredging records, etc.). 
• Use suspended sediment concentrations if available to determine potential deposition rates. 
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The system of interest is a bay with two rivers delivering sediments into the system, and a connection 
to the ocean through an inlet. We know that the water exiting the bay into the ocean has a known 
concentration of sediment in it (Co) and a net mass flow rate to the ocean of Qo. Tides in the area are 
negligible and the sediments have been shown not to erode for the shear stresses observed. The two 
river inlets have known mass flow rates of Q1 and Q2 with sediment concentrations in the water column 
of C1 and C2. 

The steady state mass balance for the system can be written as follows. 

0)(2211 =−+−+ DEACQCQCQ oo  

From our previous knowledge of the system we know that the bay wide erosion is negligible (E=0), the 
input of both of the rivers is Q1C1 and Q2C2, and the output to the ocean is QoCo. These values will 
typically vary with time but can be averaged over a time period of interest (i.e. month, year, decade, 
etc.) . This allows us to rearrange the above equation to the following form. 

ooCQCQCQD −+= 2211  

Because we know all of the values on the right hand side of the equation from measurements, we can 
directly calculate the deposition rate of sediments in the bay and from that determine rough rates of 
burial for any substance on the surface of the sediment bed. 

The mass balance approach as shown here is a simplification of the sediment transport processes in 
any system. This approach should be used very carefully, but can yield insight into some of the long-
term trends in the system by determining average inputs and outputs over the course of a typical year. 
Refined versions of this approach (e.g., Schnoor, 1995) can help to quantify in more detail the 
dominant transport processes in a system. In systems where higher spatial and temporal resolutions 
are required, a Tier 2 analysis should be considered. 

  

Figure 8.  Mass balance approach. 
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The measurement of specific radioisotopes in sediment cores can yield estimates of sediment 
deposition rate; this method is discussed further in Section 4 as part of the Tier 2 analysis. At some 
sites, these data may be available from other research efforts. 

For navigable waterways, bathymetry records and/or dredging records are generally maintained by 
the USACE or the local port authority. Sequential bathymetry records can be analyzed to determine 
volumetric sediment changes throughout an area of interest and/or to simply determine a net change 
in sediment depth at a specific location over time (see Byrnes, Baker, and Li, 2002; van der Wal and 
Pye, 2003). The ability to accurately resolve depth differences between survey dates depends on the 
type and consistency of the methods used to collect the data (i.e., single-beam versus multi-beam 
mapping methods; use of same vertical datum and tide correction procedure, etc.). If possible, 
bathymetric surveys based on the same survey method should be used to ensure data comparability, 
and the measurement error of the survey method should be noted. Additionally, dredging records can 
be used to directly determine the volume of sediment deposited in the navigable waterways. All of 
this information can be used to better characterize the depositional environment (i.e., amount of 
deposition, type of material, quality of material, and direction of long-term transport). 

To more quantitatively determine deposition rates at a specific location, the following methodol-
ogy can be used with other lines of evidence. In a non-moving fluid where no shear stress is present, 
the deposition to the sediment bed, D in g/cm2/s, can be described as the product of the settling speed 
of the sediment particles, ws in cm/s, and the concentration of the sediment in the overlying water, C 
in mg/L. However, in flowing water, the deposition is affected by the fluid turbulence, which is a 
function of shear stress. In this case, a probability of deposition, P, can be included in the formulation 
to account for the effects of the shear stress to yield the following equation: 

CwPD s= . 

The settling speed of a sediment particle can be described by Cheng’s (1997) formulation as 

( ) 5.1
2* 52.125 −+= d

d
ws

ν
, 

where d* is the dimensionless particle diameter calculated in Section 3.4.1. This formula gives a 
generally accurate settling speed based on the sediment particle diameter. 

The probability, P, would be unity (i.e., 1) in the case of zero flow and would decrease as the shear 
stress increases. The probability accounts for the decreased chance for deposition as the shear stress 
increases. For sediment particles, Krone (1962) found that the probability of deposition varied 
approximately as  
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When the shear stress at the sediment bed is lower than the critical shear stress for suspension, τcs, 
particles will begin to deposit onto the sediment bed. For a first guess, τcs can be assumed equivalent 
to τce. With an approximation of shear stress, settling speed, and suspended sediment concentration, 
the deposition rate at a location can be estimated. Dividing the deposition rate by the bulk density  
of the deposited sediments, ρsed, gives the burial velocity, Bv, in cm/s (Bv=D/ρsed). Hakanson and 
Jansson (2002) can be consulted to find appropriate ranges of bulk densities for depositional sedi-
ments. 
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Deposition calculated using this technique is highly dependent on having accurate time series data 
of sediment concentrations and velocity, generally at multiple locations, at the site. Any calculations 
based on relatively short-term measurements of sediment concentration can yield deposition rates 
much different from the long-term rates at the site. One should never rely on this method alone to 
quantify deposition; therefore, this method should always be coupled with other lines of evidence. If 
an accurate determination of deposition rates at a site is required and the requisite water column data, 
historic bathymetry, and/or dredging records are not available for a quantitative analysis, a Tier 2 
analysis should be considered.  

3.5 EVALUATE TIER 1 RESULTS 

The use of the Tier 1 analysis results to address specific sediment management questions is 
discussed below. When addressing these questions, the uncertainty associated with the Tier 1 
estimates must be carefully evaluated, documented, and considered. The degree of uncertainty will 
depend on the quantity and quality of data used in the Tier 1 analysis. Confidence in the results will 
be greater if multiple lines of evidence point to similar conclusions. The Tier 1 results should be used 
to refine the sediment transport CSM developed as part of the initial site evaluation. 

3.5.1 Could Erosion of the Sediment Bed Lead to Exposure of Buried Contamination? 
The Tier 1 results should be used to describe the conditions under which bottom shear stresses at 

the site are likely to exceed the critical shear stress, resulting in sediment resuspension and erosion. 
The Tier 1 analysis may indicate that erosion will occur under some conditions such as spring tides 
or seasonal storm events, may occur only in an extreme event, or is unlikely to occur under any 
meteorological conditions. In many cases, the extreme event predictions are the most important 
because contamination would not have persisted at the site for decades (assuming that most 
contamination occurred from the 1940s to the 1980s) if it was subject to significant erosion under 
typical conditions. The high level of uncertainty associated with this Tier 1 analysis should be 
acknowledged. If erosion is possible, then the potential depth of scour can be estimated and 
compared with the vertical distribution of contamination. If unacceptably high contaminant concen-
trations are within the possible depth of scour, then it should be assumed that exposure could occur.  

3.5.2 Could Sediment Transport Lead to the Redistribution of Contamination within the Site, 
or Movement of Contamination Off Site? 

If the Tier 1 analysis indicates that sediment resuspension and erosion may occur, then the direc-
tion and magnitude of sediment transport should be estimated. Suspended sediments will advect in 
the direction of currents until reaching a region of lower shear stress, where they will be deposited 
back onto sediment bed. In tidally influenced areas, the net direction of transport generally will be in 
the direction of residual circulation. The accurate characterization of transport generally requires a 
Tier 2 analysis, although estimates can be made based on the mass balance developed in Tier 1. 
Contaminant distribution data (i.e., concentration gradients) may be useful for inferring whether 
sediment transport is leading to contaminant migration in cases where a single source of contamina-
tion exists. 

3.5.3 Will Natural Processes Lead to the Burial of Contaminated Sediment by Relatively Clean 
Sediment? 

All lines of evidence that indicate that an area is depositional should be summarized (i.e., based  
on geographic location, contaminant distribution, mass balance, and/or bathymetric changes). If 
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possible, the sediment accumulation rate should be estimated. The following questions should be 
addressed: Are sediment sources and quantities likely to change in the future? Do contaminant data 
indicate that surficial sediments are cleaner than subsurface sediments? At what depth are hydro-
dynamic forces and bioturbation unlikely to disrupt the sediment profile? Are unacceptable levels of 
contamination below this depth, or likely to be below this depth, in a reasonable amount of time? 
These questions can be answered with varying degrees of certainty based on the quantity and quality 
of data available for the Tier 1 analysis. 

3.5.4 If a Site is Actively Remediated, Could Sediment Transport Lead to the Recontamination 
of the Site? 

In cases where a sediment site has been remediated, recontamination could occur as a result of off-
site sources or from changes in site conditions that would allow on-site contamination to be remobi-
lized (i.e., through changes in site use or hydrodynamic conditions). If potential off-site sources of 
contamination have been identified, these should be documented in a Watershed Contaminated 
Source Document (WCSD), which is required as part of Navy sediment policy (Chief of Naval 
Operations [CNO], 2002). Potential recontamination from off-site sources should be documented  
in the Record of Decision for the site before the response action is taken.  

The mass balance can be used to qualitatively evaluate the effects of changes in future hydro-
dynamic conditions or site use. For example, construction of a navigational channel near the 
remediated area could increase current speeds and the potential for erosion. Additionally, the 
potential effects of the remedial approaches themselves (e.g., construction of a cap) on the site 
hydrodynamics should be evaluated in the FS. 

3.6 DETERMINE NEED FOR TIER 2 ANALYSIS 

After the sediment management questions have been addressed, the need for a more refined Tier 2 
evaluation must be evaluated. The decision about whether to conduct a Tier 2 analysis must consider 
the level of uncertainty associated with the Tier 1 analysis, and the potential consequences from a 
risk and cost perspective of making an incorrect site management decision based on the Tier 1 
analysis. Possible scenarios include the following: 
• In general, if a site is relatively large and complex and the anticipated costs for remediation are 

high, then a Tier 2 analysis will be required to refine the sediment transport CSM and reduce 
the uncertainty associated with site management decisions, particularly if in situ approaches 
(i.e., monitored natural recovery or capping) are expected to be a component of the remedy.  

• If a site is relatively small and the anticipated cost of remediation is relatively low, then  
a Tier 2 analysis may be unnecessary. 

• If the Tier 1 analysis indicates that sediment transport is not likely to be a major factor  
in contaminant migration, the site risks are relatively low to moderate, and the uncertainty is 
relatively small, then a Tier 2 analysis may not be warranted. However, if the uncertainty 
associated with the same analysis is relatively high, then a Tier 2 analysis should be considered. 

•  If the Tier 1 analysis indicates that a site is stable, then, in the future, the consequences of 
contaminant dispersal caused by sediment transport should be considered in case the initial 
conclusion is incorrect. If the consequences are unacceptable, than a Tier 2 analysis should be 
performed to reduce uncertainty. 
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4. TIER 2 EVALUATION 

When the results of a Tier 1 investigation indicate that remedial action is likely, a more detailed 
analysis may be needed to support evaluation of alternatives, particularly in situ approaches (i.e., 
capping and natural recovery). The goal of a Tier 2 evaluation is to address common sediment 
management questions with a higher degree of certainty using targeted, site-specific data and more 
sophisticated data analysis methods than for Tier 1 investigations. Tier 2 evaluations generally are 
conducted in the latter stages of the RI or early stages of the FS. Additional site-specific, focused 
data collection is generally required to support Tier 2 analyses. Detailed sediment contaminant distri-
bution mapping also may be useful and can be conducted concurrently to better define the area and 
volume of sediment to be considered in the FS. Appendix B presents a case study for Hunters Point 
Shipyard (HPS); Appendix C presents a case study for Bremerton Navel Complex (BNC), where 
many of the Tier 2 data collection and analysis methods were applied; and Appendix D presents a 
case study for Gould Island Naval Station Newport, where Tier 1 analysis was applied.  

4.1 COLLECT TIER 2 DATA 

The refined CSM and a sensitivity analysis of the Tier 1 results can be used to identify the greatest 
sources of uncertainty associated with sediment transport estimates. The Tier 2 data collection effort 
should be based on the key data gaps identified at the end of the Tier 1 evaluation. The scope of the 
data collection effort should be developed through application of the seven-step data quality object-
tive (DQO) process (USEPA, 2006). Example DQOs for a Tier 2 sediment transport evaluation are 
provided in Example 3. Examples of Tier 2 data sources and data collection methods are summarized 
in Table 7. Appendix A provides more detail on tools and technologies available for Tier 2 data 
collection, including advantages, limitations, and cost considerations. 

4.2 CONDUCT TIER 2 ANALYSIS 

The Tier 2 analyses should focus on Tier 1 findings, the refined CSM, and relevant sediment 
management questions. Tier 2 analyses should describe more complex and site-specific sediment 
transport processes. When possible, multiple lines of evidence should be used in Tier 2 to support  
the overall interpretation. Generally, a Tier 2 analysis will focus on site-specific data collection  
to support modeling efforts. These modeling efforts can be analytical and/or numerical. 

4.2.1 Erosion/Resuspension 
If sediment erosion and/or resuspension have been identified in Tier 1 as one of the driving forces 

for sediment transport, additional data/analyses may be done to more accurately quantify this para-
meter. One of the key measurements in predicting sediment erosion at a site is to directly measure the 
critical shear stress and sediment erosion rate with depth. These measurements will allow a quantita-
tive estimation of sediment erosion under both typical and extreme conditions based on site-specific 
hydrodynamic and sediment strength data. Several types of laboratory and in situ flume techniques 
exist to measure these parameters, including annular flumes, straight flumes, and shaker flumes. 
Table 8 summarizes some of the more common research and commercially available methods  
for the measurement of sediment stability parameters. All of the devices measure parameters 
associated with the corrosion of cohesive sediments; the primary differences between them are 
related to whether they can be used in situ, the applicable shear stress range, and the depth to which 
erosion properties can be measured. Appendix A provides additional information on advantages, 
limitations, and relative costs for some of the more readily available devices. 
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Table 7.  South Basin Tier 2 DQOs. 

STEP 1: State the Problem  
Sediments in South Basin are contaminated with PCBs and may pose an unacceptable risk to human health and 
the environment. Additional data are needed to characterize sediment transport, refine the conceptual site model 
(CSM), and evaluate the feasibility of various remedial alternatives (i.e., removal, monitored natural recovery, 
and in situ capping).  
STEP 2: Identify the Goals of the Study 
1. Is the sediment bed likely to erode under typical and extreme hydrodynamic conditions, and to what depth?  
2. Will natural processes effectively cap contaminated sediments? 
STEP 3: Identify Information Inputs 
1. Existing site-specific data on the horizontal and vertical distribution of PCBs sediment, and current velocities 

in South Basin in summer and winter.  
2. Vertical profiles of bulk density, grain size, and erosion rates for sediment cores obtained from SEDflume 

sampling to characterize stability of the sediment bed.  
3. Sediment accumulation rate (age profile) from radioisotope data (210Pb, 137Cs, 7Be, 237Th). 
4. PCB concentration data for sediment particles settling on the sediment bed as collected in sediment traps.  
5. Thickness of the biologically active zone from published literature, and estimation of the mixed depth from 

site-specific radioisotope data (210Pb, 137Cs, 7Be, 237Th). 
STEP 4: Define the Boundaries of the Study 
• The study area is bounded by the toe of the embankment along the South Basin shoreline. Only soft sediment 

will be sampled. Sediment cores will be collected in South Basin from Yosemite Creek to Candlestick Point.  
• The vertical limit of the study area is 1 m, because previously collected core data indicate that PCB concentra-

tions drop significantly below 0.7 m. Cores for radioisotope analysis will be collected to a depth of 1.5 m. 
STEP 5: Develop the Analytic Approach 
• SEDflume cores: analysis of SEDflume data, including vertical erosion rates, critical shear stress values, bulk 

density profiles, and particle size profiles, will determine the likelihood of PCB-contaminated sediment 
resuspension under typical and extreme hydrodynamic conditions. If the bottom shear stresses associated with 
typical and extreme hydrodynamic conditions in South Basin are insufficient to erode sediments below a given 
depth, then sediments below this depth will be considered stable.  

• Previously published data for biota in South Basin and bioturbation in San Francisco Bay and radioisotope 
profile data will be used to estimate the depth of the mixing/biologically active layer. If the 210Pb profiles 
deviate from the ideal profile of exponential decrease with depth, then the thickness of the mixed layer will be 
inferred from the disrupted profile. If 7Be or 234Th is measured in subsurface sediments, then the degree of 
short-term mixing will be inferred from the maximum depth of the occurrence of these short lived isotopes. 

• Data for vertical profiles of PCB concentrations, sediment accumulation rate from radioisotope cores, depth of 
the mixing/biologically active layer, sediment bed stability, and chemical quality of sediment particles settling 
on the sediment bed will be used to evaluate whether natural processes are effectively capping contaminated 
sediment. The following questions will be addressed:  

1) Are subsurface sediments containing elevated concentrations of PCBs being covered by more recent, relatively 
clean sediment, and at what rate?  
2) Are contaminated subsurface sediments near or below the depth of the mixing/biologically active layer?  
3) Are the contaminated subsurface sediments below the depth where the sediment bed can be considered stable?  
If these lines of evidence indicate that contaminated subsurface sediments are being effectively isolated from the 
environment through natural processes, then passive remediation (i.e., monitored natural recovery) may be 
considered appropriate. Alternatively, if natural processes are not effectively isolating contaminated subsurface 
sediments from the environment, then active remedial measures may be considered more appropriate. All 
potential remedial approaches (active and passive) will be evaluated in the Feasibility Study. 
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Table 7.  South Basin Tier 2 DQOs. (continued) 

STEP 6: Specify Performance or Acceptance Criteria 
An erroneous assessment of the depth of the mixing/biologically active layer or stability of the sediment bed 
could result in incorrect conclusions regarding the mobility and availability of PCBs, which in turn could lead to 
incorrect conclusions regarding the most optimal risk reduction method. These errors will be minimized by 
relying on multiple lines of evidence to characterize PCB fate and transport at the site. 
STEP 7: Develop the Plan for Obtaining Data  
Depth of Mixing/Biologically Active Layer, Sediment Erosion Potential, and Natural Capping Processes: 
These objectives require site-specific data on contaminant fate and transport to support the evaluation of remedial 
alternatives (removal, capping, monitored natural recovery, and in situ treatment). The sample design for these 
objectives is based on best professional judgment as described below.  

SEDflume Cores: Eleven (11) sediment cores will be collected for SEDflume analysis. SEDflume coring 
locations are located along two transects: one following the PCB concentration gradient from onshore to 
offshore (NNE to SSW, four cores), and the other transect following the ‘spine’ of South Basin (NW to SE, six 
cores), including samples at both previous sediment dynamics study tripod locations. One additional core is 
located at the mouth of Yosemite Creek to help characterize sediment input from the creek. SEDflume cores 
will be approximately 1 m in length, with examined intervals between 0 and 90 cm (the bottom 10 cm is 
typically considered disturbed). 

Radioisotope Cores: Three (3) sediment cores for high-resolution radioisotope profiling will be collocated with 
SEDflume cores. Radioisotope cores will be sectioned into 2-cm intervals from 0-50 cm, and 5-cm intervals 
from 50-150 cm. Different intervals will be selected for 210Pb, 137Cs, and 7Be/234Th isotope analysis. Profiles of 
210Pb and 137Cs data will provide an age profile with depth, allowing plots of PCB concentration vs. time and 
verification of site-specific sediment accumulation rates (previously estimated at about 1 cm/year). 7Be/234Th 
have relatively short half-lives (53 d/24.1 d); the depth of its activity is an independent measurement of mixing 
depth on a time scale of weeks to months. 

Sediment Traps: Two sets of sediment traps will be collocated with two of the radioisotope profile cores to 
provide complementary data on the quantity and quality of sediment particles settling on the sediment bed. A 
third set of sediment traps will be deployed at the entrance to South Basin, at the location of the previous 
sediment dynamics study tripod location. Two sediment traps will be deployed at each location to provide 
sufficient sample material in the event that one of the traps fails. Sediment from both traps at each location will 
be combined into a single sample. Sediment traps will be deployed for one year to assess seasonal variability. 
Each deployment period will be three months in duration, with the initial deployment in October 2003 and 
turnaround cruises in January, April, and July 2004. 

Depth of Mixing/Biologically Active Layer: A literature review will be conducted to provide information on a 
range of bioturbation depths for a number of different species and habitats in San Francisco Bay. Radioisotope 
profile data from sediment cores will also be used to support an estimation of total mixed depth. 
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Table 8.  Comparison of various sediment stability measurement devices 
(courtesy of Sandia National Laboratories). 

Device 

Flow 
Conditions 

(over sediment 
surface) 

In 
Situ 

Ex 
Situ 

Transport 
Measured τcs 

Erosion 
Rate 

Sediment 
Type 

Depth 
Measured 

(m) 

Shear 
Stress
Range
(PA) 

Straight 
Flume  

Unidirectional/
Oscillatory 

Yes Yes Total Load Yes Yes Clay/Silt/ 
Sand 

Surficial 
Layers 

0 to 4 

Annular 
Flume / Sea 
Carousel 

Unidirectional Yes Yes Suspended 
Load 
Only 

Yes No Clay/Silt/ 
Sand 

Surficial 
Layers 

0 to 1 

Shaker Unknown No Yes Suspended 
Load 
Only 

Yes No Clay/Silt/ 
Sand 

Surficial 
Layers 

0 to 1 

SEDflume  Unidirectional No Yes Total Load Yes Yes Clay/Silt/ 
Sand 

0 to 1 0 to 
10+ 

ASSET 
Fume  

Unidirectional No Yes Suspended 
And 
Bedload 

Yes Yes Clay/Silt/ 
Sand 

0 to 1 0 to 
10+ 

SEAWOLF 
Flume  

Unidirectional/
Oscillatory 

No Yes Total Load Yes Yes Clay/Silt/ 
Sand 

0 to 1 0 to 
10+ 

Erosion properties of sediments at HPS (Appendix B) and BNC (Appendix C) were measured 
using SEDflume as part of the site demonstrations. A diagram of SEDflume is provided in Figure  
9. SEDflume has a test section with an open bottom through which a circular cross-section coring 
tube containing sediment is inserted. Other components of the flume are an inlet section for uniform, 
fully developed, turbulent flow; a flow exit section; a water storage tank; and a pump to force water 
through the system. The coring tube, test section, inlet section, and exit section are made of clear 
acrylic so that the sediment–water interactions can be observed. At the start of each test, the coring 
tube is inserted into the bottom of the test section. An operator moves the sediment upward using a 
piston located inside the coring tube. By this means, the sediment core is raised and leveled with the 
bottom of the test section. Water is forced through the test section over the surface of the sediments. 
The shear produced by this flow causes the sediments to erode. As the sediments in the core erode, 
they are continually moved upwards by the operator so that the sediment–water interface remains 
level with the bottom of the test and inlet sections. Test measurements are used to determine erosion 
rates and critical shear stresses.  

In combination with measurements of critical shear stress and erosion rates, the forces driving 
erosion events must be characterized. This analysis will be site-specific, and can include river 
discharge, tidal currents, and wave action. At sites where wave action is a driver of sediment trans-
port, wave energy can be determined. Waves contribute to sediment transport by increasing the bed 
shear stress and by mixing and transporting sediment that is already suspended. Most commonly, 
these data can be used in conjunction with measurements of critical shear stress and erosion rate  
to predict the erosion of sediments as a result of current and wave action. These types of field 
measurements and data analyses were performed as part of the HPS (Appendix B) and BNC 
(Appendix C) site demonstrations.  
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Figure 9.  SEDflume and sediment core.  

Erosion and resuspension events in riverine and estuarine environments can also be directly 
measured at a site by collecting spatial and time-series measurements of suspended sediment 
concentrations and current velocity in the water column. These types of measurements can allow 
determination of the current velocity at which sediments become resuspended, the concentration  
of sediment in suspension, and the height in the water column to which sediments are being carried. 
The signature of the sediment signal may also indicate whether the sediments are being resuspended 
by tidal currents (Figure 10), advection, or storm events (Figure 11). Suspended sediment concen-
tration data collected at HPS indicated that significant resuspension occurred only during winter 
storms (Appendix B).  

Extreme weather events such as floods and hurricanes may have significant effects on sediment 
transport at a site. To predict the impact of extreme events, a statistical analysis can be performed  
to quantify the probability and magnitude of events and their effect on erosion, transport, and 
deposition at a site. Because extreme conditions are typically difficult to estimate accurately and 
often have large economic implications, a number of different techniques have been developed  
to determine the probability and magnitude of extreme events in different systems (USACE, 1993; 
2002). An extreme event analysis for HPS indicated that sediments in the embayment south  
of the facility would erode to a depth of less than 10 cm in a 25-year storm (Appendix B).  

Another factor affecting the stability of bed sediments is biological activity in the surface sedi-
ments. Biological activity can have a significant effect on the physical properties of the sediments  
by increasing sediment strength during tube-building activities and decreasing strength and cohesion 
during burrowing. Changes in sediment stability resulting from biological activity can be estimated 
from detailed biological assessment, sediment profile images, redox profiles, and measurement of 
short-lived isotopes. Benthic activity in sediment at HPS was qualitatively evaluated using Sediment 
Profile Imaging (SPI) technology as part of the site demonstration (Appendix B). The SPI technology 
was developed as a rapid reconnaissance tool for characterizing physical, chemical, and biological 
seafloor processes (Figure 12). A wide variety of physical and biological parameters can be measured 
in the top 20 cm of the sediment bed, including sediment grain size distribution, small-scale 

 Sediment 
     Core 
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boundary roughness, apparent redox potential discontinuity depth (RPD), presence of methane, 
infaunal successional stage, and biological mixing depth.  

Anthropogenic activities such as ship movement and dredging also may affect the erosional 
characteristics of a site. The propellers of ships generate a high-intensity current, which can scour 
marine sediments to significant depths. If the sediments in the region of scour are contaminated, a 
significant potential exists for contaminant release. The subsequent transport of these sediments in 
littoral zones and side channels also may adversely affect ecosystems over larger areas. 
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Figure 10.  Tidal time-series measurements of 
suspended sediment concentration (top) and 
along-channel current velocity (bottom) from 
the ACE Basin, SC, show that sediments are 
resuspended during maximum flood and ebb 
currents. 
 

Figure 11.  Spatial measurements in San 
Diego Bay, CA, show evidence of a 
stormwater plume from a small urban creek. 
 

As stated in Section 3.4.1, the sediment beds of navigable waterways may be susceptible to scour-
ing action from passing ship traffic. Currently available methods for estimating prop scour rely on 
empirical sediment stability relationships for sands (e.g., non-cohesive sediments), which have 
limited use in determining the resistance of natural sediments to scour. The SEDflume and related 
devices are effective tools that may be used to directly measure sediment erosion (or scour) rates 
under various flow conditions and critical shear stress of the sediment bed. As part of the BNC site 
demonstration, maximum prop wash velocities predicted for a typical ship movement were used in 
conjunction with SEDflume erosion rate and critical-shear-stress sediment data to determine potential 
scour depth (Appendix C). The maximum scour depth was estimated as less than 5 cm.  
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Figure 12.  Example of a SPI camera image showing homogeneous clayey silt and RPD 
(image width, 14 cm). 

4.2.2 Transport 
The direct measurement of suspended sediment transport at a site may include additional data  

on currents, waves, and suspended sediment concentration. These data should be collected over time 
scales (i.e., tidal time scales, seasonal time scales) that correspond to the hydrodynamic forces of 
interest. Time-series measurements of current velocity and suspended sediment concentration can  
be used to determine the net flux of sediments past a given point. Calculating the net flux will 
provide information on the direction of net sediment movement. The instantaneous sediment flux,  
F, through a section perpendicular to the mean flow, can be calculated using the equation: 

∫ =Δ⋅=
h

0

uchzucF , 

where u is the along-channel velocity, c is suspended-sediment concentration, zΔ is the depth interval 
between measurements, and h is the total depth (Dyer, 1997). The instantaneous fluxes of sediment 
can also be evaluated over time (i.e., a tidal cycle), yielding a net mean flux, Q  (Dyer, 1997). The 
angle brackets denote averaging over the total depth, and an overbar (i.e., Q ) denotes an average 
over time. The calculated value for the net sediment flux can also be used to refine the mass balance 
for the system (Section 3.4.2). 

At HPS, current, wave, and suspended sediment measurements were collected over a full tidal 
cycle in the winter and summer seasons. The instrumentation was deployed using tripods that were 
designed for use in shallow water (Figure 13). Results indicated that no appreciable sediment 
transport occurred during the deployment periods because of the weak currents (Appendix B). 
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Figure 13.  Tripod deployed at HPS to measure hydrodynamic parameters. 

If significant non-cohesive sediment transport is suspected, regional bathymetry data may be collec-
ted over time to determine the net movement of sediments by tracking bedforms. The direction of 
sediment movement can sometimes be determined based on the shape of bedforms. Direct measure-
ment of bedload transport is difficult, however, and many different equations have been developed  
to predict the bedload flux (van Rijn, 1993).  

4.2.3 Deposition 
In Tier 2, site-specific deposition processes can be characterized in more detail by using radio-

isotope dating techniques. Sediment traps can be used to evaluate the physical and chemical 
characteristics of the incoming depositing material. Particle settling characteristics can also be 
evaluated using various in situ devices.  

Radioisotope profiling is a useful tool that can be used to date sediment sections in an undisturbed 
core and determine the net accumulation rate of sediments (USGS, 1998). The age of sediments is 
calculated by knowing the original concentration of the isotope and measuring the percentage of the 
remaining radioactive material after decay has occurred. In an undisturbed sediment core, the activity 
of the isotope will decrease exponentially with increasing depth until it reaches a background level 
(Figure 14). However, mixing of sediment by organisms or other processes will disrupt the smooth 
profile and reduce the accuracy of the estimated dates and sediment accumulation rates. Commonly 
used radioisotope tracers are 210Pb, 137Cs, 14C, 7Be, and 234Th. Each isotope has a different half-life 
and can be used to detect sedimentary accumulation over different timescales. 210Pb, 137Cs, 7Be, and 
234Th were measured in sediment cores from HPS as part of the site demonstration; results are 
presented in Appendix B. Radioisotope data for BNC were collected as part of the RI and incorpo-
rated into the sediment transport site demonstration.    
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Source: USGS, 1998 

Figure 14.  Lead-210 profile: ideal and actual from Florida Bay. 

210Pb forms by the radioactive decay of its gaseous parent, 222Rn (222Rn forms from the decay  
of radium). 210Pb is removed from the atmosphere by precipitation, and is rapidly adsorbed to and 
deposited with sediment particles. This flux of 210Pb from the atmosphere produces a concentration 
of “unsupported” 210Pb (i.e., a concentration which exceeds the “supported” concentration resulting 
from radioactive decay of the sediment itself). The half-life of 210Pb is 22.3 years, and dates of 
sediment deposition can be estimated by determining decrease of 210Pb activity with depth. In an 
undisturbed sediment core, “unsupported” 210Pb activity will decrease exponentially with increasing 
depth until it reaches the supported 210Pb level. The rate of sediment accumulation in centimeters per 
year can be calculated based on the dated sediment column. The sedimentation rate in grams of dry 
sediment per year per centimeters squared also can be calculated if the wet and dry densities of the 
sediment are determined.  

137Cs was present in the fallout from atmospheric nuclear tests, and first appeared in sediment 
cores around 1952 to 1955. Deposition of 137Cs peaked in 1963 to 1964. In an undisturbed sediment 
core, 137Cs activity levels will reflect 137Cs production during the period of atmospheric nuclear test-
ing, with an initial appearance in the early to mid-1950s, a peak in the early 1960s, and a decrease in 
the early 1970s after atmospheric testing was halted. 14C was also a byproduct of atmospheric nuclear 
testing. The amount of bomb-produced 14C can be determined by comparing present activity to the 
1950 carbon activity, which is by convention the baseline used for radiocarbon dating (USGS, 1998). 
Naturally occurring 14C can be used to date organic material between 100 and 70,000 years old. 

7Be and 234Th can be used to date sediments in shorter time frames and provide information about 
short-term surface sediment mixing. 7Be is formed by the atmospheric bombardment of atmospheric 
nitrogen and oxygen. It has a half-life of 53 days, and can be used to date sediments with an age up  
to 1 year. 234Th forms from the decay of 238U. 234Th has a half-life of 24 days. 7Be and 234Th were 
measured in sediments from HPS to evaluate bioturbation depth, but activities were either undetected 
or very close to the detection limit and therefore not interpretable. The reliability of the ages obtained 
from radioisotope dating methods depends on the degree to which the assumptions underlying the 
method are met.  
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Some of the key assumptions are as follows: 
• The sediment accumulation rate is constant (i.e., sedimentation processes are constant). 

However, natural sedimentation is commonly episodic rather than continuous, and 
sedimentation rates are likely to fluctuate rapidly over short periods of time in watersheds 
where rapid development has occurred.  

• The sediment bed has not been exposed to major erosion events, by natural (e.g., extreme 
weather events) or anthropogenic causes (e.g., dredging). 

• The grain size of the deposited sediment is uniform. Uncertainty will be introduced if samples 
are taken from core segments with unequal grain sizes. 

• The background (i.e., unsupported) level of activity is known. If this information is not 
available from regional studies, then an assumption regarding the background activity level 
must be made. 

Because of the inherent uncertainty in the ages obtained from radioisotope analysis, other 
information (geological, chemical, and historical) should considered when interpreting the data. 
Detailed stratigraphic information can be used in conjunction with the radioisotope data to infer the 
depositional characteristics of the site. Contaminant profiles in the sediment core may also be used as 
a reference for age-dated core sections. For example, a historical contaminant spill at a site may be 
evident as a spike at depth in the chemical profile. Dates obtained from one age-dating method (e.g., 
137Cs) can be used to validate the dates derived by another method (e.g., 210Pb). Chillrud et al. (2003), 
Fuller, van Geen, Baskaran, and Anima (1999), and Aller and Cochran (1976) are examples of 
studies based on radioisotope analysis of sediment cores. 

A sediment trap is a device deployed in the water column that collects a representative sample of 
the material settling through the water column before it passes to a greater depth and is incorporated 
into the sediment bed (Figure 15). Sediment trap data can be used to characterize the flux of sinking 
particles in a system. Contaminant chemistry measurements from sediment traps can be useful in 
determining the source(s) and quality of incoming sediments, although the analysis may be 
confounded if multiple sources of contamination are present or flow in the water body is tidally 
influenced (i.e., oscillatory).  

Sediment traps were first designed for use in the deep ocean where current velocities are very 
small (<0.1 m/s). However, recent work has been done to assess the use of sediment traps in 
shallower, high-energy environments. Many different designs for sediment traps have been used over 
the last few decades, with most designs falling into the following five broad categories (Gardner, 
1980): 
• Cylinders 
• Funnels 
• Wide-mouth jars 
• Flasks and Tauber traps (mouth of container <body) 
• Basin/tray-like containers (width >>height) 

Studies show that cylinders are the most efficient sediment trap shape (Hargrave and Burns, 1979; 
Bloesch and Burns, 1980; Blomqvist and Hakanson, 1981; Butman, 1986), whereas funnel- and tray- 
shaped traps tend to under-collect sediment (Pennington, 1974; Reynolds and Godfrey, 1983) and 
Tauber traps tend to over-collect sediment (Pennington, 1974).  

Additional factors affecting the efficiency of a sediment trap are the aspect ratio (height:diameter 
ratio) of the trap and the addition of brine. For example, upwelling and resuspension of sediments  
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in the trap may occur if the height:diameter ratio is too low. In high-energy environments, an aspect 
ratio between 3 and 5 is recommended (White, 1990). Commonly, traps are partially filled with  
a brine solution (~50 psu) to prevent sediments resuspension by currents (Nodder and Alexander, 
1999). Dye may be added to the brine solution so that the interface can be seen and to determine if 
the brine layer has been mixed with the overlying water during deployment. Biocides (i.e., formalin 
or sodium azide) also can be added to deter animals from eating or removing sediment from the trap. 

 

 

 

 

 

 

 

Figure 15.  Diver-deployed sediment trap. Photo on right is looking down into a sediment trap, where 
the brine layer, colored by Rhodamine dye, can clearly be seen. 

Sediment traps deployed at HPS and BNC were constructed of 6-inch, schedule 40, polyvinyl 
chloride (PVC) pipe with a trap height of 30 inches (5:1 aspect ratio), as shown in Figure 4-7. 
Sediment trap data were used to qualitatively evaluate sediment deposition and characterize chemical 
concentrations in sediments captured in the traps (Appendices B and C). 

Particle size characteristics may also affect the deposition of sediments in an aquatic environment. 
The settling speed of a disaggregated natural sediment particle can be described by Cheng’s (1997) 
formulation as 

( ) 5.1
2* 52.125 −+= d

d
ws

ν
, 

where d* is the dimensionless particle diameter calculated in Section 3.4.1 for estimating critical 
shear stress. This formula gives a generally accurate settling speed based on the sediment particle 
diameter. 
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In estuarine waters in particular, suspended sediments are prone to flocculate, or aggregate, into 
larger particles. Analysts may underestimate particle settling velocities up to an order of magnitude 
when they fail to consider particle aggregation in fine-sediment environments (Kineke and Sternberg, 
1989). Techniques have been developed to predict flocculation and determine resulting particle sizes 
(Burban, Xu, McNeil, and Lick, 1990). Additionally, sophisticated in situ settling tubes and optical 
devices have been developed to measure suspended particle settling speeds and size distribution 
(LISST instruments). 

Post-depositional processes (i.e., bioturbation) may alter sedimentary structures, making the 
analysis of the depositional history difficult. As noted above, these processes can be characterized 
through detailed biological assessment, sediment profile imaging, redox profiling, and the measure-
ment of short-lived radioisotopes. 

4.2.4 Numerical Modeling 
Numerical models are useful tools that can provide a more complete understanding of the transport 

and fate of sediments than can be provided by empirical data (from field or laboratory) alone. How-
ever, they can be expensive to apply at complex sediment sites because they require large quantities 
of site-specific data and modeling experience. Modeling of contaminated sediments, just as with 
other modeling, should follow a systematic planning process that involves examination of data quali-
ty objectives (or other measures), uncertainty, and specific hypothesis. In most cases, models are 
expected to complement environmental measurements and address gaps that exist in empirical 
information. A good discussion of modeling approaches is presented in the USEPA’s Contaminated 
Sediment Remediation Guidance for Hazardous Waste Sites (USEPA, 2005). 

Models can be used to assess the historical stability of sediment and the future of sediment stability 
under various events or conditions. Confidence in a model’s predictions is based largely on the 
amount of site-specific data available, and the error associated with predicting the natural variability 
in the system. Because predictions are accompanied by uncertainty, validation often must be 
performed to demonstrate the numerical accuracy of the prediction (e.g., via confidence intervals). 
Typically, confidence decreases with the degree of extrapolation involved in predicting the design 
event (e.g., long-range predictions). Once a sediment transport model is calibrated properly and 
validated, the model can be used as a management tool to quantitatively and objectively evaluate  
the efficacy of various remedial alternatives. 

Specific examples of sediment and contaminant transport model applications identified in the 
USEPA’s Contaminated Sediment Remediation Guidance for Hazardous Waste Sites (USEPA, 2005) 
include the following: 

• Predicting contaminant fate and transport over long periods of time (e.g., decades) or during 
episodic high-energy events (e.g., tropical storm or low-frequency flood event).  

• Predicting future contaminant concentrations in sediment, water, and biota to evaluate relative 
differences among the proposed remedial alternatives, ranging from monitored natural recovery 
to extensive removal. 

• Comparing modeled results to observed measurements to show convergence of information. 
Both modeling results and empirical data usually will have a measure of uncertainty, and 
modeling can help to examine the uncertainties (e.g., through sensitivity analysis) and refine 
estimates. 
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A wide range of models has been developed with varying levels of complexity. For application  
at a site, only peer-reviewed models should be considered. The models described here have been 
broken down into three types. A few examples of peer-reviewed modeling frameworks are presented 
below for Types 2 and 3. Characteristics of various hydrodynamic and coupled hydrodynamic/sedi-
ment transport models also have been summarized by the USGS (2002); see the following Web site: 
http://woodshole.er.usgs.gov/project-pages/sediment-transport/ModelTable.pdf. 
• Type 1: Control volume models (i.e., box models). 
• Type 2: Simplified hydrodynamic and sediment transport: one-dimensional (1-D) simulations of 

flow and sediment transport. 
• Type 3: Higher order hydrodynamic and sediment transport models: two-dimensional  

(2-D) or three-dimensional (3-D) transport models. 

4.2.4.1 Type 1 
Most Type 1 models are designed to solve the mass continuity equation (advective/dispersive 

transport) by employing a “well-mixed” controlled volume approach. These models are also 
commonly referred to as “box models.” Although the number of dimensions and scales of resolution 
that can be specified with these models is very flexible, the hydrodynamic and sediment transport 
portions of the model are typically very general (i.e., coarse resolution). Although models of this type 
are widely available, well-developed, and provide a good descriptive ability, they are generally not 
suitable for accurate predictions of sediment transport because they do not resolve fine-scale trans-
port processes critical for accurate predictive capability. These relatively simple models are usually 
used for preliminary screening level analyses at a site and are a common framework for contaminant 
fate and transport efforts.  

4.2.4.2 Type 2 
Type 2 models simulate one-dimensional flow and sediment transport using simplistic mechanical 

descriptions of resuspension and deposition. These models differentiate between non-cohesive and 
cohesive sediments and take into account bed armoring effects, multiple particle size classes, and 
spatially variable bed properties. Generally, these models require almost as much site-specific data as 
Type 3 models, although less modeling experience is needed to apply them. Interpretation requires as 
much (if not more) knowledge of hydrodynamics and sediment transport as that for multi-dimensional 
models. Examples of Type 2 models are HEC-6 and the Generalized Stream Tube Model for Alluvial 
River Simulation (GSTARS) 2.1.  

4.2.4.3 Type 3 
In general, Type 3 models employ more detailed descriptions of resuspension and deposition 

processes that are developed from experimental results. Like Type 2 models, Type 3 models can 
differentiate between non-cohesive and cohesive sediments and include bed armoring effects, particle 
size classes, and spatially variable bed properties. They are used to assess 2-D or 3-D water column 
transport and are coupled to sophisticated hydrodynamic models. They also incorporate the effects of 
currents and waves on bottom shear stress. In general, these models can produce accurate simulations 
of sediment transport, assuming an adequate amount of site-specific and calibration data are entered 
into the model. Because they are relatively complicated models, an experienced engineer or scientist 
needs to be responsible for applying and interpreting these models.  
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4.2.5 Model Verification, Calibration, and Validation  
In any case where a model is selected and used in a site study, calibration and validation should  

be performed to yield a scientifically defensible modeling study (USEPA, 2005). Model calibration  
is defined as using site-specific measurements from a specified time period of time to adjust the 
appropriate model parameters to obtain an agreement between the measured data set and model 
calculations. Some example model parameters include bottom roughness in the hydrodynamic and 
shear stress calculations, water column viscosity, and water column diffusivity. 

Model validation is defined as demonstrating that the calibrated model accurately reproduces 
known conditions over a period of time that is different than the calibration period of time. The 
parameters adjusted during the calibration process are not changed during model validation. If an 
acceptable level of agreement is achieved between the data and model simulations, then the model 
can be considered validated for the range of conditions defined by the calibration and validation data 
sets. 

It is important that calibration and validation be conducted during periods of time where the forces 
driving the dominant processes are occurring. It must be noted that data typically cannot be collected 
during an extreme event, so the dominant processes during those periods must be evaluated in the 
modeling effort (e.g., the model must be able to accurately simulate waves coming from the same 
direction as they do during a storm). A review committee with the appropriate technical background 
should provide an objective review of any modeling conducted. 

4.3 EVALUATE TIER 2 RESULTS 

The use of the Tier 2 results to address specific sediment management questions is discussed 
below. The uncertainties and limitations associated with the Tier 2 analysis should be described and 
documented, and considered when making site management decisions. As with the Tier 1 evaluation, 
confidence in the Tier 2 results will be greater if multiple lines of evidence lead to similar conclu-
sions. If different lines of evidence produce conflicting results, then the reasons for the discrepancies 
should be investigated, and greater weight should be given to the lines of evidence that have less 
uncertainty. The Tier 2 results should be used to refine the sediment transport CSM, which will be 
integrated with the overall CSM for the site in the FS (see Section 5).  

4.3.1 Could Erosion of the Sediment Bed Lead to Exposure of Buried Contamination? 
The expected stability of the sediment bed under typical and extreme conditions based on site-

specific hydrodynamic and sediment strength data should be described. The potential effects of 
extreme events can be predicted with greater certainty using site-specific data on the erosion 
properties of the sediment bed. Therefore, the probability of exposing subsurface contamination can 
be more reliably predicted based on site-specific erosion estimates and vertical profiles of 
contaminant concentrations.  

The Tier 2 results for BNC and HPS indicated no significant potential for erosion due to waves and 
currents under typical hydrodynamic conditions. The potential effects of extreme events at BNC 
were not evaluated; however, winds and waves are not expected to be significant in an extreme event 
because the area of concern is in relatively deep, protected waters. Erosion due to propeller scour at 
BNC was estimated to be on the order of a few centimeters for conventional propellers. The Tier 2 
evaluation at HPS indicated that up to about 6 cm of erosion could occur during a 25-year storm, and 
a stiff clay layer found at 30 to 40 cm throughout the study area is likely to be resistant to erosion, 
even under very high shear stress conditions. 
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4.3.2 Could Sediment Transport Lead to the Redistribution of Contamination within the Site, 
or Movement of Contamination Off Site? 

The magnitude and direction of net sediment transport (i.e., net flux) can be calculated based on 
site-specific information on waves, currents, and suspended sediment concentrations. These data also 
can be used to refine the mass balance for the site. Tier 2 results for HPS and BNC indicate that 
current speeds are low, and therefore net sediment transport is negligible. At HPS, contaminated 
sediments in the nearshore region have the potential to be resuspended by waves, particularly during 
winter storms, and transported to deeper regions outside the influence of waves. However, once these 
sediments reach the deeper water outside the influence of waves, tidal currents are insufficient to 
transport the contaminants offsite. 

4.3.3 Will Natural Processes Lead to the Burial of Contaminated Sediment by Relatively Clean 
Sediment? 

Evidence for sediment deposition at the site should be summarized based on flux estimates, 
radioisotope data, and/or sediment trap data when available. Sources of incoming sediment particles 
should be described based on the refined mass balance, and the quality of incoming sediment should 
be evaluated based on sediment trap data or detailed vertical contaminant profile data. Natural 
recovery may be occurring if the site is depositional and if vertical contaminant profiles indicate that 
surface sediments are relatively clean compared with subsurface sediments. The depth at which 
subsurface sediment is unlikely to be affected by physical (i.e., hydrodynamic) or biological 
processes should be estimated based on site-specific data. Sediment accumulation rates can be used 
to estimate the time required to bury contaminated sediments below this depth, although post-
depositional mixing of surface and subsurface sediments must be considered. Potential changes in 
any of the processes responsible for natural recovery should be evaluated. For example, are the 
sources or quality of incoming sediment likely to change in the future? Will dredging or marine 
construction alter the hydrodynamic conditions at the site? Contingency plans should be considered 
in the event that recovery ceases to occur.  

Multiple lines of evidence indicate that both Sinclair Inlet at BNC and South Basin at HPS are net 
depositional environments. Limited sediment trap results for BNC suggest that incoming sediments 
have lower contaminant concentrations than bed sediments. Sediment trap results for HPS were 
ambiguous; however, the vertical profiles of contaminant concentrations indicate that chemical 
concentrations in surface sediments have decreased over time. The net sediment deposition rates 
estimated from radioisotope data were relatively consistent for South Basin (about 1 cm/yr), but rates 
estimated for Sinclair Inlet were more variable (from approximately 0.3 to 0.9 cm/yr). In both cases, 
it appears that natural processes will lead to the burial of contaminated sediment by relatively clean 
sediment over time.  

4.3.4 If a Site is Actively Remediated, Could Sediment Transport Lead to the Recontamination 
of the Site? 

The refined mass balance can be used to re-evaluate the potential for recontamination of the site 
from off-site sources, or the effects of potential changes in hydrodynamic conditions at the site. The 
potential effects of the most promising remedial approaches also can be re-evaluated using site-
specific Tier 2 data.  

Various factors could influence the potential recontamination of a remediated site due to sediment 
transport. Some of these factors are uncontrolled sources of contamination, off-site sources of 
contamination, resuspension and transport of contaminated sediment due to remedy implementation 
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(e.g., resuspension due to dredging or cap placement, dredging residuals), and changes in hydro- 
dynamic conditions as a result of the remedy (i.e., increased current speeds in response to 
deepening). These factors were evaluated for HPS (Appendix B) and BNC (Appendix C).  
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5. APPLICATION TO SITE MANAGEMENT 

5.1 INTERPRETING SEDIMENT TRANSPORT WITHIN THE CSM 

The overall CSM for the site identifies known or suspected contaminant sources, release and 
transport mechanisms, contaminated media, exposure pathways, and potential receptors. The 
potential ramifications of sediment transport at the site must be interpreted within the CSM. For 
example, if the sediment transport analysis indicates that natural processes will lead to the burial 
of contaminated sediment by relatively clean sediment, interpretation within the CSM may 
indicate that a previously complete exposure pathway may be eliminated over time as a result of 
deposition. Alternatively, if the sediment transport analysis indicates that erosion of the sediment 
bed could lead to exposure of previously buried contamination, interpretation within the CSM 
may indicate that action will be required to prevent the development of a complete exposure 
pathway in the future. 

Sediment transport also should be interpreted in the context of other contaminant transport 
mechanisms identified in the CSM (e.g., diffusive fluxes, advective fluxes, biodegradation)  
to evaluate the significance of sediment transport relative to other processes. For example, 
although burial of contaminants due to transport of clean sediment may reduce direct exposure,  
it may also limit oxygen penetration, thus inhibiting biodegradation. In general, one should not 
assume that contaminant transport is insignificant solely based on physical stability of the 
sediment bed. This interpretation and integration with the CSM should be presented in the FS 
report and used to help form a technically defensible basis for developing remedial alternatives. 
The development of remedial alternatives in the FS should consider the most significant 
contaminant transport pathways.  

5.2 DEVELOPING SEDIMENT MANAGEMENT STRATEGIES THAT ACCOUNT FOR 
SEDIMENT TRANSPORT PROCESSES 

Sediment transport analysis and interpretation results should be considered during the develop-
ment of site sediment management strategies. These results can be particularly critical when the 
remedial options include in-place management alternatives. A combination of management 
options is commonly used at sediment sites, particularly at sites that are large and complex. 
Contaminant hot spots may be dredged, whereas in-place methods such as in situ capping and/ 
or natural recovery may be adopted for other parts of the site. Considerations in accounting for 
sediment transport processes are described below for the major remedial approaches for sedi-
ment, including monitored natural recovery, capping, and dredging. Other factors such as source 
control and magnitude of risk also must be considered during the development of sediment 
management strategies.  

Monitored natural recovery is most suitable for depositional areas where the sediment bed 
appears stable and is expected to remain stable for a long time. Sources should be controlled and 
the sediment deposited on the sediment bed should be relatively clean. If the sediment bed is 
disturbed and contaminants are released as a consequence, no immediate and substantial risk to 
potential receptors should be anticipated. Ideally, there should be no changes in site use, adjacent 
land use, or regional hydrodynamic conditions that would lead to a significant change in the bed 
stability or the mass balance. Institutional controls to prevent marine construction, navigational 
dredging, anchoring, and prop scour from ships may be required in conjunction with monitored 
natural recovery. 
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The sediment transport characteristics that support a capping alternative are similar to those for 
monitored natural recovery. In addition, contaminant release and subsequent risk from sediment 
disturbance during placement of cap materials should be controlled. The cap should be designed  
to withstand existing and potential future hydrodynamic conditions, and an immediate or substan-
tial risk should not be expected if the cap is disturbed.  

For dredging remedies, sediment transport information should be used to select the optimal 
times for dredging to control sediment resuspension and contaminant dispersion. If dredging 
significantly deepens an area, then current speeds and circulation patterns may change. Potential 
changes in hydrodynamic conditions should be analyzed to ensure that they do not adversely 
affect any other components of a remedy. If near shore, in-water disposal methods are used  
(i.e., confined disposal or contained aquatic disposal), then the containment structures should  
be designed to withstand expected hydrodynamic forces. 

5.3 INTEGRATING SEDIMENT TRANSPORT INTO THE FEASIBILITY STUDY 

The results of the sediment transport studies should be incorporated into the detailed evaluation 
of remedial alternatives according to the National Contingency Plan (NCP) nine-remedy selec-
tion criteria. All remedies must meet the two threshold criteria: overall protectiveness and 
compliance with applicable or relevant and appropriate requirements (ARARs). Hydrodynamic 
conditions and sediment transport characteristics are most important when evaluating long-term 
effectiveness and permanence, short-term effectiveness, implementability, and state and com-
munity acceptance, as described below. If monitored natural recovery or capping is incorporated 
into a remedy, then post-remediation monitoring will be required to verify that sediment transport 
processes occur as predicted. Sediment transport considerations for the five balancing criteria are 
summarized below. 

5.3.1 Long-Term Effectiveness and Permanence 
Sediment transport can directly influence the long-term effectiveness and permanence of  

a remedial option. The long-term effectiveness of any remedial option can be reduced if sediment 
transport acts to recontaminate the site. Monitored natural recovery may or may not be a perma-
nent remedy, depending on the efficacy of the recovery processes and the influence of sediment 
transport processes (e.g., stability of the bed, sediment accumulation rate, depth and degree of 
bioturbation, and potential for contaminant degradation). The degree of permanence is generally 
higher and magnitude of residual risk lower for sediment caps because control can be exerted 
over transport processes during the cap design process. Institutional controls may be needed  
to improve permanence and manage the residual risks that result from sediment transport  
at the site. Long-term effectiveness of in-place remedial actions such as capping can also  
be significantly degraded by extreme events.  

5.3.2 Short-Term Effectiveness 
Sediment transport can also influence the short-term effectiveness of a remedial option. For 

example, natural recovery controlled by deposition of clean sediment is unlikely to be effective 
on a short-term basis due to the low deposition rates that are characteristic of most U.S. Navy 
harbors. However, for the same reason, other short-term issues such as community and worker 
protection during the implementation of a monitored natural recovery or capping remedy general-
ly are not an issue. The short-term transport of residual sediments during dredging can reduce the 
effectiveness of a removal action and lead to the potential contamination of previously  
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uncontaminated areas. Sediment transport processes should also be taken into account when 
predicting short-term benthic recolonization rates following capping or dredging actions. 

5.3.3 Implementability 
With both monitored natural recovery and capping remedies, institutional controls and moni-

toring may be required for long periods of time to ensure that the sediment bed is not disrupted 
by anthropogenic activities. However, due to the long implementation period for institutional 
controls and monitoring, their use may adversely affect the administrative feasibility of in-place 
sediment management.  

5.3.4 State and Community Acceptance 
If in situ remedial approaches are used, stakeholders may have concerns about leaving 

contamination in place and the potential spread of contamination during an extreme event.  
The need for long-term institutional controls may also be a concern. These concerns are best 
addressed by collecting high-quality, site-specific data that reduce the uncertainty associated with 
predicting the long-term fate of the remaining contaminants. 

Site demonstration results at HPS are being used to support the development of the FS for 
near-shore and off-shore sediments. The BNC Tier 2 study results will be used in conjunction 
with other studies performed as part of the regulatory program that involves planning potential 
future remedial activities. Applying the Tier 2 sediment transport study results to site manage-
ment decisions is discussed further in the site demonstration reports Appendices B and C. 
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ACRONYMS 

1-D    One-dimensional  

2-D    Two-dimensional  

3-D    Three-dimensional  

ADCP  Acoustic Doppler Current Profiler 

ADV   Acoustic Doppler Velocimeter 

ARAR   Applicable or Relevant and Appropriate Requirement 

BNC   Bremerton Naval Complex 

CNO   Chief of Naval Operations 

COMAPS   Coupled Marine Prediction System 

CSM   Conceptual Site Model 

DQO   Data Quality Objectives 

EFDC   Environmental Fluid Dynamics Code  

FS   Feasibility Study 

GIS   Geographic Information System 

GSTARS 2.1 Generalized Stream Tube Model for Alluvial River Simulation, Version 2.1 

HEC   Hydraulic Engineering Center 

HOC   Hydrophobic Organic Contaminant 

HPS   Hunters Point Shipyard 

LISST  Laser In Situ Scattering and Transmissometry 

NCP   National Contingency Plan  

NOAA  National Oceanic and Atmospheric Administration 

NRC   National Research Council  

NWS  National Weather Service 

OBS   Optical Backscatter Sensor 

PCB   polychlorinated biphenyl 

RDT&E   Research, Development, Testing and Evaluation 

RI   Remedial Investigation 

RPM   Remedial Project Manager 

SSC San Diego Space and Naval Warfare Systems Center San Diego 
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TOC   Total Organic Carbon 

TSS   Total Suspended Solids 

USACE  United States Army Corps of Engineers 

USEPA  United States Environmental Protection Agency 

USGS  United States Geological Survey 

WCSD  Watershed Contaminated Source Document 
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GLOSSARY 

advection The transport of particles due to the motion or velocity of the fluid.  

analytical methods Using mathematical techniques to solve a problem. 

bedload Sediment particles resting on or near the channel bottom that are 
pushed or rolled along by the flow of water. 

benthic Of the seafloor, or pertaining to organisms living on or in the 
seafloor. 

bioturbation Reworking of sediments by organisms that burrow and ingest them. 

boundary layer The thin layer of fluid next to a solid boundary (e.g., bottom of an 
estuary) where friction is very important.  

bulk density The total mass density of sediment and water in a given volume of 
sediment bed material. 

cohesive Description of sediments, generally less than 200 µm in diameter, 
which tend to stick together and resist separation. 

critical shear stress The shear stress at which sediments begin to exhibit a measurable 
amount of motion. 

diurnal tide Tide with one high water and one low water each tidal day. 

epibenthic Pertaining to organisms living near the seafloor. 

empirical Based on laboratory or field measurements of the process to be 
described. 

fetch Distance of water over which the wind blows in essentially a 
constant direction. 

flocculate When suspended sediment particles aggregate to form larger 
particles called flocs. 

fluvial Pertaining to rivers or streams. 

flux The rate of flow of a physical substance (e.g., water or sediments) 
through a given area. 

intertidal Area of the shore between mean high water and mean low water; the 
intertidal zone. 

mixed tide Type of tide in which large inequalities between the two high waters 
and the two low waters occur in a tidal day. 

neap tide Tides occurring near the times of the first and last quarters of the 
moon, when the range of the tide is least. 

non-cohesive Description of sediments, generally more than 200 µm in diameter, 
which exhibit no tendency towards resisting separation. 
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numerical methods Using iterative techniques to solve a problem. Generally, the 
methods that are used in computer modeling. 

100-year flood A flood of a given size that has a 1-in-100 chance of occurring in 
any given year. The actual number of years between floods of any 
given size varies in response to natural climatic fluctuations. 

residual circulation The net circulation of a system, generally tidal, left after filtering out 
any oscillatory processes affecting the circulation. 

semidiurnal tide Tide with two high waters and two low waters each tidal day. 

shear stress The force due to friction exerted on a unit area of the sediment bed 
due to a moving water mass. 

spring tide Tides occurring near the times of the new and full moon, when the 
range of the tide is greatest. 

subtidal Benthic zone from the low tide line to the seaward edge of the 
continental shelf. 

suspended load Sediment particles maintained in the water column by turbulence 
and carried with the flow of water. 

turbulent diffusion The movement and dispersal of a mass in the water column due to 
random turbulent motions in the flow. 

theoretical methods Methodology derived from basic physical principles. 

wave height Vertical distance between a wave crest and the adjacent trough. 

wavelength Horizontal distance between two successive wave crests or two 
successive wave troughs. 
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B.1  BACKGROUND 

Southwest Division Naval Facilities Engineering Command coordinated a study to evaluate the 
transport of sediment-bound contaminants at the Hunters Point Shipyard (HPS) Parcel F in 
conjunction with other studies performed to support the regulatory program. A Tier 2 evaluation of 
sediment transport was performed following the methodology presented in the Guide for Assessing 
Sediment Transport at Navy Facilities (June 2004). The results of the Tier 2 evaluation and 
implications for remedial planning are presented in this site demonstration report.  

B.1.1 PROJECT HISTORY 
HPS is a former Navy installation located on a peninsula in the southeast corner of San Francisco, 

CA (Figure 1). From 1945 to 1974, the Navy maintained and repaired ships at HPS. The facility was 
deactivated in 1974 and remained relatively unused until 1976, when it was leased to Triple A 
Machine Shop, a private ship repair company. In 1986, the Navy resumed occupancy of HPS. The 
facility was closed in 1991 under the Defense Base Realignment and Closure Act (BRAC) of 1990 and 
is in the process of conversion to non-military use. 

Past site activities at HPS resulted in the release of chemicals to the environment, including 
offshore sediments (Parcel F). Various studies have been conducted since 1991 to evaluate shoreline 
and offshore contamination. The Parcel F Feasibility Study (FS) is currently in progress. The Tier 2 
sediment transport evaluation was conducted in conjunction with the Parcel F FS Data Gaps 
Investigation (Battelle et al., 2005a) to provide data to support the development and evaluation of 
remedial alternatives. The Tier 2 sediment transport evaluation focuses on South Basin, which is on 
the south side of HPS. South Basin (also referred to as Area X) is one of the areas being evaluated in 
the Parcel F FS.  

Historical activities associated with a former landfill in adjacent upland Parcel E-2 (Figure  
B-1) contributed to contamination of sediments in South. Remedial measures that have been 
implemented in Parcel E-2 include construction of a landfill cap and removal of contaminated soils 
along the shoreline (shoreline actions are in progress). A Tier 1 sediment transport evaluation of 
South Basin was not performed because a similar evaluation was completed in 2000 as part of the 
regulatory program (Battelle and Woods Hole Group, 2000). The initial evaluation was used to 
develop a site-specific sediment dynamics study that was performed in 2001 (Battelle et al., 2005b); 
results of that study are incorporated into this report.  

This report is organized according to the framework provided in Section 1.1 of the Guide for 
Assessing Sediment Transport at Navy Facilities (Users Guide). Section 1 presents a site description 
and conceptual site model for sediment transport based on previous studies. Section 2 describes the 
Tier 2 sediment transport data collection program, presents the Tier 2 data analyses and refined 
conceptual model of sediment transport, and discusses the application of the results to sediment 
management questions. References are provided in Section B-3. 
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Figure B-1. HPS site location map. 

B.1.2 SITE DESCRIPTION 
The following site description forms the basis for the sediment transport conceptual site model and 

Tier 2 sediment transport evaluation. 

B.1.2.1 Topography and Bathymetry 
South Basin is a shallow embayment on the south side of HPS that trends southeast–northwest 

(Figure B-1). Water depths in South Basin range from less than 1 to approximately 2 m. South Basin 
was originally a marshy, wetland area. Its current configuration largely reflects filling activities that 
took place from the 1940s to the 1970s. The sources of fill material were not documented, and no 
streams or rivers enter South Basin except for Yosemite Creek, a shallow, tidally influenced channel 
with no permanent flow. Yosemite Creek is an outlet for a City of San Francisco combined sewer 
overflow (CSO).  
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B.1.2.2 Meteorology 
During winter in San Francisco Bay, episodic storms typically cause strong southerly winds and 

local flooding. Winter storms are responsible for approximately 95 percent of the average annual 
rainfall (54 cm). During summer, persistent northerly to northwesterly winds usually occur, with 
little to no rainfall.  

B.1.2.3 Hydrodynamic Processes 
Tides in San Francisco Bay are mixed semidiurnal, with two high and two low tides per day of 

unequal heights. Tidal amplitudes at spring tide can be as much as twice those at neap tide (Cheng 
and Gartner, 1985). Circulation in South Basin is restricted and tidal currents are weak. The basin is 
open to the southeast, which is the direction of the wind during winter storms.  

B.1.2.4 Sediment Properties 
Subtidal sediments in South Basin consist of uniform clayey silt. Sandy sediments are found along 

the Parcel E-2 shoreline. TOC content is generally between 1 and 2 percent. The average net 
sediment accumulation rate determined from radioisotope profiles in three cores collected in South 
Basin is about 1 cm/yr (Battelle et al., 2005b). 

Polychlorinated biphenyls (PCBs) are the primary chemical of concern in South Basin. PCB 
concentration distributions are described in detail in the Parcel F FS Data Gaps Technical 
Memorandum (Battelle et al., 2005a). PCB concentrations decrease with increasing distance from the 
Parcel E-2 shoreline; higher concentrations are also found near the mouth of Yosemite Creek (Figure 
B-2). PCB concentration profiles offshore of the Parcel E-2 shoreline and at the mouth of Yosemite 
Creek show well-defined subsurface PCB concentration peaks (Figures B-3a and B-3b). Offshore of 
Parcel E-2, peak subsurface PCB concentrations are found at a depth of approximately 20 to 40 cm 
below the mudline. Peak subsurface concentrations near the mouth of Yosemite Creek are higher and 
deeper than those offshore of the Parcel E-2 shoreline. The decrease in PCB concentrations in more 
recent sediments strongly suggests that the region has experienced net deposition since the largest 
input of PCBs to the basin. 

B.1.3 SEDIMENT TRANSPORT CONCEPTUAL SITE MODEL 
Because PCBs tend to adsorb to fine-grained sediment particles and organic matter, sediment 

transport processes (i.e., resuspension, transport, and deposition) are important contaminant transport 
pathways in South Basin. A conceptual site model of sediment transport in South Basin is shown in 
Figure B-4.  

Because of its restricted circulation, tidal currents in South Basin are very weak. Waves are likely 
to be the dominant sediment resuspension mechanism because the basin is shallow and open to the 
southeast, which is the direction of the prevailing winds during winter storms. The primary source of 
sediment to the basin appears to be suspended sediment from San Francisco Bay; shoreline erosion 
may contribute some sediment. The basin appears to be a net depositional environment with a net 
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accumulation rate of about 1 cm/yr. The dispersal pattern of PCBs, with higher concentrations near 
shore and decreasing concentrations off shore, is consistent with wave-influenced and tidally 
influenced sediment transport.  

Storm waves breaking along the shoreline suspend fine, low-density sediments in the near-shore 
region. A return flow near the bottom of the water column (balancing the shoreward flow due to 
waves at the surface of the water column) transports the sediments away from the shoreline and into 
South Basin. Tidally induced currents may facilitate additional transport across the mudflats and 
extend the influence of waves further offshore during low tide, and potentially carry material further 
offshore into South Basin.  

The deposition of cleaner background sediments transported in from San Francisco Bay and 
deposited in South Basin results in the dilution and burial of the nearshore and offshore sediments. 
As new sediments are deposited, mixing processes (physical and biological) act to mix surface and 
subsurface sediments, resulting in the gradual decrease in surface PCB concentrations over time. The 
smooth vertical PCB profiles in sediment cores (i.e., gradual increase and then decrease in 
concentration with increasing depth) indicate that overall, the sediment bed in South Basin appears to 
be relatively stable and undisturbed. 
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Figure B-3a. PCB concentration profiles offshore of Parcel E-2 shoreline (station locations are 
shown in Figure B-5). 

 

 
Figure B-3b. PCB concentration profiles at the mouth of Yosemite Creek (station locations are 
shown in Figure B-5). 
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Figure B-4. Sediment transport conceptual site model. 
 

B.2  TIER 2 EVALUATION 

The Tier 2 sediment transport study at HPS was designed to fill data gaps associated with 
completing the Parcel F FS. Specific objectives were to (1) predict the frequency and depth of 
erosion of the sediment bed under typical and extreme hydrodynamic conditions; (2) characterize 
the depth of the mixing/biologically active zone; and (3) evaluate whether natural processes will 
effectively cap PCB-contaminated sediments. The results were used to address the four general 
sediment management questions posed in Section 3.3 of the Users Guide: 

• Could erosion of the bed lead to the exposure of buried contaminants? 
• Could sediment transport lead to the redistribution of contaminants within the site or 

movement of the contaminants off site? 
• Will natural processes lead to the burial of contaminated sediment by relatively clean 

sediment? 
• If a site is actively remediated, could sediment transport lead to the recontamination of the 

site? 
Results of the analyses will be used in the Parcel F FS to develop and evaluate remedial 
alternatives for South Basin sediments. 

B.2.1 STUDY DESIGN 
The Tier 2 field sampling was conducted in conjunction with the HPS Parcel F FS Data Gaps 

Investigation and HPS Parcel F Validation Study (Battelle et al., 2005a and 2005b). The scope of 
the field sampling program is summarized in Table B-1 and described below. Sampling locations 
for the FS data gaps investigation are shown in Figure B-5.  
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B.2.1.1 Hydrodynamic Measurements 
Two sets of hydrodynamic measurements were collected in 2001 and 2004 in South Basin to 

characterize currents, waves and suspended sediment concentrations.  

B.2.1.1.1 2001 Hydrodynamic Measurements 
In 2001, time-series measurements of currents, waves, suspended sediment concentrations, 

temperature, and salinity were collected at two stations in January–February and July–August 
using Sediment Transport Measurement Systems (STMS) (Battelle et al., 2005b). The 2001 
STMS tripod locations are shown in Figure B-6. The STMS is shown in Figure 4-6 of the Users 
Guide. The principal objective of the deployments was to characterize seasonal differences in 
hydrodynamic forces. The STMS data were used to estimate the frequency of sediment 
resuspension at the two stations during winter and summer. In addition, regional hydrodynamic 
and sediment transport patterns were characterized using a numerical model.  
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Table B-1. Summary of Tier 2 sediment transport study field investigation. 

Sampling Event Analysis Location(s) 

STMS tripod 
deployment: Jan–Feb 
2001  

Currents, waves, 
suspended 
sediment, 
temperature, 
conductivity, 
salinity 

~SB120, ~SB110 

STMS tripod 
deployment:  
Jul–Aug 2001 

Currents, waves, 
suspended 
sediment, 
temperature, 
conductivity, 
salinity 

~SB120, ~SB110 

Sediment core collection: 
October 2003 

SEDflume SB80, SB81, SB89, SB94, SB104, SB110, 
SB113, SB114, SB118, SB120, SB168 

Sediment core collection: 
October 2003  

Radioisotope SB94, SB110, SB114 

T1: Oct–Feb 2004 Sediment traps SB120, SB110, SB104, SB94 

Sediment traps SB120, SB110, SB104, SB94 

Currents SB120 

T2: Feb–May 2004 

Turbidity SB120 

Sediment traps SB120, SB110, SB104, SB94 

Currents SB120, SB110 

T3: July–Aug 2004 

Turbidity SB120, SB110 

Sediment profile 
imaging: Feb 2004 

Sediment image 
Analysis 

SB80, SB81, SB89, SB90, SB91, SB94, SB95, 
SB103, SB104, SB105, SB108, SB109, 
SB110, SB112, SB113, SB114, SB117, 
SB118, SB120, SB168 

Sediment core collection Chemical 
analysis, fine 
intervals 

SB81, SB94, SB110, SB114 (data used in 
PCB flux model)  

Sediment core collection Chemical analysis All stations shown in Figure B-5 to support 
contaminant concentration mapping (Figures 
B-2 and B-3) 
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Figure B-5. Parcel F FS Data Gaps Investigation station locations. 
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Figure B-6. Parcel F FS Data Gaps Investigation station types.  

B.2.1.1.2 2004 Hydrodynamic Measurements  
Two instrument deployments were conducted in 2004. The first field event took place in 

March–April (Spring, T2), and the second event took place in July–August 2004 (Summer, T3). 
Instrumentation deployed during the 2004 surveys included time-series measurements of currents 
and suspended sediment concentrations. Near-bottom currents were measured using an 
InterOcean S4® current meter, and turbidity was measured simultaneously using a D&A 
Instruments OBS®-3A. Instruments were deployed at Station SB-120 during the spring and 
summer deployments, and at Station SB-110 during the summer deployment only, 
to measure the near-bottom currents responsible for sediment erosion and transport. Figure B-5 
shows station locations.  

B.2.1.2 SEDflume Cores 
SEDflume is a device that is used to estimate erosion properties of sediments. SEDflume has a 

test section with an open bottom through which a circular cross-section coring tube containing 
sediment is inserted. Twelve sediment cores, including one replicate, were collected from eleven 
stations in South Basin and analyzed in a mobile SEDflume laboratory to provide information on 

S1 

S2 
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sediment erosion rates. SEDflume core locations are shown in Figure B-6. The SEDflume data 
were used to characterize erosion rates and sediment stability with depth (i.e., to determine the 
critical shear stresses needed to cause sediment resuspension). Particle size distribution and bulk 
density also were determined. This information was used to estimate the potential for 
resuspension of sediment under typical and extreme hydrodynamic conditions. All cores were 
successfully analyzed in the SEI SEDflume laboratory using the standard procedures described in 
McNeil, Talor, and Lick (1996). A diagram of the SEDflume is provided in Figure 4-1 of the 
Users Guide.  

B.2.1.3 Radioisotope Cores 
Three sediment cores were subsampled and analyzed for lead-210, cesium-137, beryllium-7, 

and thorium-234 to provide age data to confirm the previously estimated sediment accumulation 
rate of approximately 1 cm/yr for South Basin, and provide information on the degree of surface 
sediment mixing. Radioisotope core locations are shown in Figure B-6.  

B.2.1.4 Sediment Traps 
Sediment traps were deployed at four locations in South Basin to evaluate the quality of the 

sediment particles settling on the sediment bed (Figure B-6). Two traps were deployed at each 
station to ensure data retrieval in the event that one of the traps was unsuccessful (i.e., falls over, 
colonized by marine organisms). Two sets of sediment traps were collocated with two of 
the radioisotope profile cores to provide complementary data on the quantity and quality of 
sediment particles settling on the sediment bed. A third set of sediment traps were deployed at the 
entrance to South Basin, at the location of the 2001 sediment dynamics tripod location. A fourth 
set of sediment traps was deployed at the mouth of Yosemite Creek. Sediment traps were 
deployed for three seasons (November 2003–February 2004, March–April 2004, and July–
August 2004) to assess seasonal variability. The traps were constructed of 6-inch, Schedule 40, 
polyvinyl chloride (PVC) pipe with a trap height of 30 inches (5:1 aspect ratio) and a volume of 
approximately 14 liters. An example of a sediment trap is shown in Figure 4-8 of the Users 
Guide. 

B.2.1.5 Sediment Profile Imaging 
Sediment profile images were obtained at 20 stations in South Basin. The Sediment Profile 

Imaging (SPI) technology was developed as a rapid reconnaissance tool for characterizing 
physical, chemical, and biological seafloor processes. Camera penetration depth in South Basin 
was 8 to 16 cm. A wide variety of physical and biological parameters were measured, including 
sediment grain size distribution, small-scale boundary roughness, apparent redox potential 
discontinuity depth (RPD), presence of methane, infaunal successional stage, and biological 
mixing depth. 
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B.2.2 TIER 2 RESULTS 
Details of the field investigation are provided in the field survey report (Battelle, 2004) and 

SPI data report (Germano and Associates, Inc., 2004). Results of the Tier 2 data analyses are 
provided below.  

B.2.2.1 Transport 
Hydrodynamic data collected in 2001 and 2004 are presented in the following sections. 

B.2.2.1.1 2001 Hydrodynamic Data 
Hydrodynamic measurements collected in South Basin in 2001 are described in detail in 

Appendix L of the HPS Parcel F Validation Study Report (Battelle et al., 2005b). Currents and 
waves at the two stations in South Basin were small at all times, except during winter storms 
identified by significant wind and rain events in National Weather Service records. Figure B-7 
shows water levels, current velocities, suspended sediment concentrations, and wave orbital 
velocities for Station S1 during the winter.  

Bottom stresses due to waves and currents were calculated using the STMS data in a 1-D 
bottom boundary layer model (Wiberg and Harris, 1994). The results show that the highest bed 
shear stress (τb) occurred at Stations S1 and S2 during the periods of largest waves in winter 
(Figure B-7). Tidal velocities did not produce significant bed shear stresses during any part of the 
tidal cycle. During one storm on January 25, 2001, τb exceeded 1.0 Pa. The τb exceeded the 
critical shear stress (τc) for the sediments (0.28 Pa; see Section B.2.2.2), and likely caused 
erosion of the sediment bed as evidenced by elevated suspended sediment concentrations. 
Otherwise, during both winter and summer seasons, wave energy and residual currents were low, 
and circulation in South Basin was weak. Frequencies of resuspension of bottom sediment during 
winter and summer (combined) at the two 2001 stations, S1 and S2, were 1 percent and 3 percent 
of the deployment time, respectively. 

The 2001 data suggest that although bottom sediment in South Basin was mobilized by 
increased wave stresses during storms, no appreciable transport occurred because of the weak 
currents. Additionally, tidal action did not resuspend a significant amount of sediment. 
Suspended sediment that entered South Basin during the 2001 deployment periods likely 
accumulated except during the infrequent, brief but energetic, winter storm events.  

B.2.2.1.2 2004 Hydrodynamic Data 
Current velocity profiles for Station SB-120 (Spring 2004) and Station SB-110 (Spring and 

Summer 2004) are presented in Figure B-8. Current velocities were relatively low during each of 
the deployment periods, with maximum velocities of approximately 15 cm/s at both stations. 
OBS® data show low turbidity during both the spring and summer deployments, with background 
concentrations ranging from 5 to 10 NTU (Figure B-9). Higher concentrations were seen during 
storm events, with a maximum of 263 NTU during the spring survey. Increased turbidity 
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measurements during the summer deployment are suspected of being caused by severe biofouling 
on the sensor (represented by the dashed line in Figure B-9). 
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Figure B-7. Station S1, winter current speed, bottom orbital velocity, and bed shear stress. The 
red dashed line indicated the critical shear stress of 0.28 Pa as measured by the SEDflume. 
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Figure B-8. Current velocities measured in spring (T2) and summer (T3) 2004. 
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Figure B-9. Turbidity measured in Spring (T2) and Summer (T3) 2004. The dashed lines indicate 
data where biofouling is suspected to have altered the data. 
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Bed shear stresses (τb ) were calculated using the current velocities measured during the survey 
to determine if erosion of the consolidated bed occurred. The τb due to currents was calculated 
using the formula: 

2uc fwb ⋅⋅= ρτ , 

where wρ  is the water density (kg/m3), c f is the coefficient of friction (using an average 
value of 0.003 [Heathershaw and Simpson, 1978; Sternberg and Lick, 1968]), and u is the 
near-bed current velocity measured with the current meter. Wave information was not 
available for the calculation of wave generated component of τb. Bed shear stresses due to 
tidal currents were low during each deployment, ranging from 0 to 0.08 Pa, and never 
exceeded the critical shear stress for erosion of 0.28 Pa that was measured from the 
SEDflume analysis (Figure B-10). This implies that shear forces on the bed never reached the 
threshold for erosion, and that sediment erosion at each of the study sites was not occurring 
during measurement periods due to tidal action. The data provides additional evidence that 
wave-generated shear stresses are the only force capable of eroding sediment in South 
Basin.  
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Figure B-10. Bed shear stresses calculated from the current meter data. The red dashed lines 
indicate the critical shear stress of 0.28 Pa as measured by the SEDflume. 
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B.2.2.2 Erosion and Resuspension 
Sediment erosion and resuspension in South Basin under typical and extreme hydrodynamic 

conditions are described below. Additional information on methodology is provided in the Parcel 
F FS Data Gaps Investigation Technical Memorandum (Battelle et al., 2005a).  

B.2.2.2.1 SEDflume Data 
Figure B-11 shows SEDflume data for Station SB-114. Similar results were obtained for the 

other South Basin stations. The plot shows erosion rates with increasing shear stress at various 
depths in the core. Erosion rates increase with increasing shear stress, and show an overall 
decrease with increasing depth in the core due to sediment consolidation. At the deepest levels in 
the sediments (30 to 40 cm), stiff clays were encountered that could only be eroded at high shear 
stresses of 1.6 Pa and over. Many other factors play a role in erosion rate variations and are 
discussed in more detail in the SEDflume Data Report (SEI, 2004). The SEDflume data provide a 
quantitative measure of the variability in South Basin sediments as well as providing upper and 
lower limits to the variation of site wide erosion rates, particle sizes, and bulk density. 

 
Figure B-11. SEDflume data for Station SB-114. 

To evaluate sediment stability, the data for all of the SEDflume cores were combined into  
5-cm depth intervals, and the erosion rates were averaged to provide a single dataset that 
represented typical sediments across South Basin. Figure B-12 is a plot of the depth-averaged 
erosion rates in 5-cm increments. From these data, the critical shear stress was calculated as a 
function of depth in the sediments. Figure B-13 shows the critical shear stress as a function of 
depth based on basin-wide average erosion rates. The critical shear stress shows an overall 
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increase with depth, until a very stiff layer of sediments denoted by a higher critical shear stress 
is reached at a depth of 30 to 40 cm. 

 
Figure B-12. SEDflume data averaged from 12 South Basin cores in 5-cm depth intervals. 
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Figure B-13. Critical shear stress as a function of depth for the average South Basin sediments. 

B.2.2.2.2 Depth of Erosion Calculations 
The predicted depth of sediment erosion during typical and extreme hydrodynamic events was 

calculated based on the SEDflume data and hydrodynamic measurements described in Section 
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B.2.1.1. The hydrodynamic data showed that wave events were the only physical force capable of 
eroding sediments; therefore, the following analysis was performed to characterize the wave 
events responsible for eroding South Basin sediments. 

A nearly 8-year record of continuous wind measurements from National Oceanographic and 
Atmospheric Administration (NOAA) offshore buoy 46026, located 18 miles west of  
San Francisco, was obtained and used for an extreme wind event analysis. Using the extreme 
winds from directions between south and east, the maximum wave height possible in South Basin 
was calculated (0.91 m). This wave height was used in conjunction with the 2001 hydrodynamics 
measurements to calculate a maximum sustained bottom shear stress exerted on the South Basin 
sediments. Table 2 shows the maximum predicted shear stress for events with various return 
periods. The maximum return period that could be predicted statistically was a 25-year storm. 
The duration of all extreme events was assumed to be equivalent to the mean event duration of 
11.4 hours. 

Table B-2. Extreme event analysis with corresponding shear stresses and erosion depths. 

Return Period 
Shear Stress  

(Pa) 
Duration  

(hrs) 
Maximum Erosion  

(cm) 

1 0.49 11.40 4.2 

5 0.57 11.40 5.0 

10 0.59 11.40 5.2 

25 0.64 11.40 5.7 

25 0.64 18.60 6.1 

 

Using the shear stresses, event duration, and measured sediment data, the SEDZLJ model 
(Jones and Lick, 2000) was used in a simple one-dimensional mode to determine the maximum 
possible erosion for that event. In the model, the predicted shear stress is applied to the South 
Basin sediments using erosion rate and critical shear stress information from the SEDflume 
cores. The model then predicted the maximum depth of erosion under those conditions. During a 
typical year, up to 4.2 cm of erosion may be expected during a storm event. Potential erosion 
during the 25-year event was predicted based on the maximum event duration of 18.6 hours. The 
maximum probable erosion for this event is 6.1 cm. Figure 14 shows erosion depth as a function 
of time for the 25-year event. The one-dimensional SEDZLJ model only determines maximum 
scour during discrete storm events; however, the hydrodynamic data indicate that currents in 
South Basin are weak. Therefore, sediments resuspended by storms are most likely deposited 
within South Basin.  

As described above, the maximum scour depth caused by an annual storm event is about  
4 cm. This depth is approximately equivalent to the thickness of the oxidized layer observed in 
the SEDflume cores and the sediment profile images (Section B.2.2.3). An extreme event, 
approximated by the 25-year event, is only expected to erode about 6 cm of sediment. Depth of 
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erosion is also limited by the stiffer clays found at depth. Additionally, the distinct subsurface 
PCB concentration profile clearly indicates that large sustained transport and erosion events are 
not present; otherwise, there would be no continuous subsurface PCB concentration peak 
throughout the site. 
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Figure B-14. Depth of erosion as a function of time for the 25-year extreme event. 

B.2.2.3 Deposition 

B.2.2.3.1 Radioisotope Cores 
Radioisotope profile data were obtained for cores from three stations: SB-094, SB-110, and 

SB-114. Table C-3 summarizes the net sediment accumulation rates based on the first appearance 
and peak activity of cesium-137, which correspond to approximately 1954 and 1963, 
respectively. The net sediment accumulation rate also was estimated by analyzing the 
relationship between excess lead-210 activity (i.e., activity above the supported or background 
level) and depth in the sediment. These data confirm that the net sediment accumulation rate in 
much of South Basin is approximately 1 cm/yr. Radioisotope cores previously collected in the 
vicinity of Yosemite Creek were unsuitable for dating purposes; therefore, the net deposition rate 
in this area is not known.  

The short-lived radioisotope beryllium-7 was not detected in any core. Although thorium-234 
was present above detectable concentrations in some core samples, the data were considered tas 
unreliable because the difference between the supported (background) activity and measured 
activity was relatively small, thereby increasing the uncertainty associated with the determination 
of excess activity.  
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B.2.2.3.2 Sediment Traps 
Gross sediment accumulation rates for each deployment are shown in Figure B-15. Results of 

this analysis show that the accumulation rates were seasonally dependent and higher than those 
calculated from radioisotope data (~ 1 cm/yr), particularly during the winter deployment. 
Sediment traps capture suspended sediment that advects into South Basin from San Francisco 
Bay as well as suspended sediment derived from runoff and local resuspension. Because 
sediment cannot escape the trap once it has entered, the results cannot be used to estimate net 
sediment accumulation rate. However, the quantity of sediment captured in the trap can be used 
as an indication of the degree of suspended sediment transport taking place during the given 
season. These results indicate that the greatest amount of suspended sediment transport occurs in 
the winter and the least amount occurs during the summer, which is consistent with the 
suspended sediment concentration data collected in 2001 (Section B.2.1.1).  

Table B-3. Estimated net sediment accumulation rates. 

 Parameter SB-094 SB-114 SB-110 

Cs-137 first appearance (range in 
cm) 38 40 50 55 46 48 

Number of years (2003–1954) 49 49 49 49 49 49 

Sedimentation rate (cm/yr) 0.8 0.8 1.0 1.1 0.9 1.0 

Cs-137 peak (range in cm) N/A N/A 38 44 28 34 

Number of years (2003–1963) 40 40 40 40 40 40 

Sedimentation rate (cm/yr) N/A N/A 1.0 1.1 0.7 0.9 

Pb-210 regression R2 0.78 0.61 0.93 

Pb-210 sedimentation rate (cm/yr) 1.1 1.1 0.9 
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Figure B-15. Gross sediment accumulation rates in sediment traps. The green dotted line 
represents the net sediment accumulation rate calculated from the radioisotope data. 
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The total PCB concentrations measured in each sediment trap sample and corresponding 
surface sediment sample at each station are shown in Figure C-16. In general, total PCB 
concentrations in bed sediment and trap samples are lower farther out in South Basin 
(Station SB-120). Otherwise, no clear trends in PCB concentrations are evident in these data, 
even when potential differences due to TOC content are taken into account. PCB concentrations 
in the sediment trap samples from the second deployment (Spring 2004) appear to be higher than 
those from the other deployments. The reason for this apparent increase is not clear. 
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Figure B-16. Total PCB concentrations measured from the sediment trap and surface sediment 
samples. 

B.2.2.3.3 Sediment Profile Imaging 
SPI results indicate that the sediments and the biological community in South Basin were 

extremely homogeneous (Germano and Associates, 2004). Sediments at surveyed stations were 
all fine-grained muds. Surface boundary roughness ranged from 0.3 to 2.4 cm due primarily to 
fecal mounds and burrow openings from infaunal activities. No erosional features were seen in 
any of the images, which were taken in February 2004. The average apparent RPD depth ranged 
from approximately 2 to 10 cm, indicating active bioturbation by resident infauna. Subsurface 
sediments at many of the stations had high concentrations or organics and evidence of methane 
generation.  

The infaunal successional stage describes the continuum of change in the benthic community 
that occurs after a seafloor disturbance, ranging from Stage I communities that initially appear 
after a disturbance, followed by Stage II and then Stage III assemblages (Germano and 
Associates, 2004). In South Basin, mature infaunal successional assemblages (i.e., Stage III head-
down deposit-feeding taxa) were present at every station. Figure B-17 shows the degree to which 
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sediments are reworked by the infauna. One variation was the presence of the amphipod 
Ampelisca at about half of the surveyed stations. Despite the relatively shallow water depths, 
there was no evidence of recent erosion or transport in any of the profile images; most stations 
showed evidence of a low-energy, stable depositional environment. 

 
Figure B-17. Deposit-feeding infaunal assemblages in South Basin sediments. Width of each 
image is 14.2 cm.  

B.2.2.4 Numerical Modeling 

B.2.2.4.1 Two-Dimensional Hydrodynamic Model 
A regional hydrodynamic model was developed to indicate areas of erosion and transport 

potential based on tidal conditions observed during the 2001 winter and summer deployment, and 
on a spring tide and wave event. South Basin was specifically studied as a part  
of the modeling effort. The two-dimensional hydrodynamic model RMA-2 was utilized  
to simulate the tidal currents in the region (King, 1990). The model application to HPS  
is detailed in Appendix L of the HPS Parcel F Validation Study Report (Battelle et al., 2005b). 
Figure 18 shows modeled bed shear stresses due to tidal currents alone during maximum winter 
ebb conditions. The figure shows bed shear stresses of less than 0.1 Pa in South Basin due to 
currents alone. These modeled values are consistent with the field measurements. Figure 19 
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shows the same case with 0.7-m waves from the southeast superimposed. The  
0.7-m wave height corresponds to a 1-year storm wave. The combined wave and current shear 
stress values range up to 0.7 Pa, which is consistent with measurements during winter storm 
events. 

 
Figure B-18. Maximum winter ebb tide bed shear stress and velocity vectors (7 February 2001). 
Bed shear stress is due to currents only. 

 

 
Figure B-19. Maximum winter ebb tide shear stress and velocity vectors (7 February 2001). 
Shear stress is due to waves and currents. 
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The modeling effort provides additional verification that the tidal currents throughout South 
Basin produce only negligible shear stresses, even during spring tides. These low shear stresses 
provide ideal depositional conditions for sediments entering South Basin. The model additionally 
verifies that waves must be present to exceed the critical shear stress of sediments (0.28 Pa). Due 
to the configuration and orientation of South Basin, waves must be approaching from between 
south and east to impact the Parcel E-2 shoreline with any significant energy. The strong 
southerly winds required to generate these waves occur during infrequent winter storms. 

B.2.2.4.2 PCB Flux Modeling 
As part of the HPS Parcel F FS data gaps investigation, a PCB flux model was developed to 

estimate the flux of dissolved-phase PCBs from the sediment bed into the water column under 
non-resuspending conditions caused by active and passive mechanisms (e.g., bioturbation, 
diffusion, and porewater advection). The following information was required to model the flux of 
PCBs in the sediment bed: 

• Net deposition rate based on radioisotope core data 
• Initial PCB concentrations based on sediment sampling data 
• Sediment-water PCB partition coefficients 
• Rates and depths of sediment mixing due to physical and biological mechanisms 
• Total organic carbon content from sediment chemistry data. 
Details of model development are provided in the Parcel F FS Data Gaps Technical 

Memorandum (Battelle et al., 2005a). A net deposition rate of 0.5 cm/yr was used in the model as 
a conservative estimate of future deposition. Sediment mixing due to physical and biological 
mechanisms was assumed to be at a maximum at the surface, and then to decay logarithmically 
with a 10-cm length scale. Detailed data on the vertical distribution of PCBs in sediment cores 
were used to estimate vertical PCB gradients and calculate the PCB flux through the sediment 
bed and into the water column over time in six areas of South Basin (Figure B-20). The PCB flux 
model was then used to predict the change in PCB concentrations throughout the sediment bed 
over time.  

Fine-interval core samples were obtained from four stations (SB-081, SB-094, SB-110, and 
SB-114) and analyzed for PCB congeners. A contaminant flux model developed by Lick, Jones, 
and Lick (2003) was used to estimate the transport of dissolved-phase PCBs in South Basin 
sediments over time due to diffusion, bioturbation, and advection. PCB concentrations in bed 
sediment were simulated for a 100-year period in the absence of any active remediation. Figure 
B-21 shows an example of the predicted profiles over time at Station SB-094. The burial of the 
PCB peak is predominantly due to sediment deposition; therefore, accurate measurement of net 
deposition rate is critical to developing this analysis. Figure B-22 shows a summary of the 
average surface PCB concentrations for all six areas. The surface concentrations are averaged 
over the top 10 cm of the sediment bed in order to represent the PCBs that are readily 
bioavailable. This depth represents the depth above which the majority of bioturbation in South 
Basin was observed. These types of plots can be used to evaluate the potential effectiveness of 
monitored natural recovery for achieving remedial goals.  
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Figure B-20. Six regions used in PCB flux modeling. 

 
Figure B-21. PCB concentration profile over time for Station SB-094. 
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Figure B-22. Surface PCB concentrations over time for each of the six areas. 

B.2.3 TIER 2 CONCLUSIONS AND RECOMMENDATIONS 

B.2.3.1 Refined Sediment Transport Conceptual Site Model 
The Tier 2 sediment transport evaluation confirmed the sediment transport conceptual site 

model presented in Section B.1.3, and provided data for quantification of sediment transport 
processes. The site-specific, quantitative data allowed development of a simple model for 
predicting future contaminant distribution in response to natural recovery processes. 

Overall, the sediment bed in South Basin appears to be relatively stable. Hydrodynamic 
measurements confirmed that tidal currents in South Basin are relatively weak and incapable of 
eroding bed sediments. Wave activity can resuspend sediments, particularly during winter 
storms. The maximum depth of erosion is estimated to be 4 cm in a typical year, and 6 cm in a 
25-year storm. However, little transport occurs because of the weak tidal circulation. Little 
evidence of past erosion is apparent in sediment cores or SPI photographs.  

The net sediment accumulation rate in much of South Basin is about 1 cm/yr. Biological 
activity mixes the newly deposited surface sediment into the sediment bed. Most biological 
activity takes place in the upper 10 cm of sediment, with decreasing biological activity with 
increasing depth below 10 cm. The mixing of surface and subsurface sediments via bioturbation 
tends to produce a smooth PCB profile (i.e., gradually increasing concentrations with increasing 
depth in the sediment to a subsurface peak, and a gradual decrease in concentration below the 
peak). Head-down deposit feeding worms are found to a depth of 20 to 30 cm.  

B.2.3.2 Sediment Management Questions 
The results of the Tier 2 analyses were used to address key questions that influence the 

development of remedial alternatives for South Basin sediments. 
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B.2.3.2.1 Could Erosion of the Sediment Bed Lead to Exposure of Buried Contamination? 
Sediment stability predictions indicate that up to 6 cm would be eroded in a 25-year storm. 

Additionally, a stiff clay layer is encountered in South Basin at a depth of 30 to 40 cm, which 
corresponds to the maximum depth of deposit-feeding worms. This stiff clay layer is expected to 
be resistant to erosion even under very high shear stress conditions. PCB concentrations in 
subsurface sediment increase with increasing depth to a subsurface peak between 20 and 40 cm 
near Parcel E-2 and 30 and 60 cm near Yosemite Creek. PCB contamination within the top 5 to 
10 cm of sediment could be exposed due to erosion. There is less chance of exposure of 
sediments between 10 and 30 cm, and it is highly unlikely that erosion would expose sediments 
below 30 cm.  

B.2.3.2.2 Could Sediment Transport Lead to the Redistribution of Contamination within 
the Site, or Movement of Contamination Offsite? 

The sediment stability evaluation showed the potential for up to 6 cm of erosion in the surface 
sediments due to waves. Contaminated sediments in nearshore regions have the potential to be 
distributed to deeper regions outside the influence of waves. The decreasing horizontal PCB 
concentration gradient in an offshore direction in South Basin indicates that offshore transport is 
occurring. However, once these sediments reach the deeper water outside the influence of waves, 
tidal currents are insufficient to transport the contaminants offsite. 

B.2.3.2.3 Will Natural Processes Lead to the Burial of Contaminated Sediment by 
Relatively Clean Sediment? 

The PCB concentration profiles described in Section B.1.2.4 show a distinct peak in the 
subsurface, with progressively decreasing concentrations towards the surface. These profiles 
indicate that the most highly contaminated sediments are being progressively buried throughout 
South Basin. Radioisotope data confirm that the net sediment accumulation rate in South Basin is 
approximately 1 cm/yr, although it may be higher near the mouth of Yosemite Creek. Regions 
above MLLW are only submerged a portion of the time, which may reduce gross sediment 
deposition, although it will also reduce erosion caused by wave activity. Therefore, net 
deposition is likely to be comparable in the near-shore and off-shore areas. 

 B.2.3.2.4 If a Site is Actively Remediated, Could Sediment Transport Lead to the 
Recontamination of the Site? 

Various factors could influence the potential recontamination of a remediated site due to 
sediment transport. Some of these factors are as follows: 

• Uncontrolled sources of contamination. PCBs in South Basin appear to be primarily 
caused by historical releases in two areas: the Parcel E-2 shoreline, and Yosemite Creek. 
Contaminated sediments in shallow near-shore areas can be resuspended by waves and 
transported off-shore. If sources in either area are not controlled prior to remediation, then 
recontamination caused by sediment transport is possible. 
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• Off-site sources of contamination. Suspended sediments are advected into South Basin 
from San Francisco Bay and deposited on the sediment bed. If PCB concentrations in the 
incoming suspended sediments have increased for any reason, then recontamination of 
remediated areas in South Basin is possible.  

• Remedy implementation. Resuspension and transport of contaminated sediment could 
occur during remedy implementation (e.g., resuspended sediment from dredging or cap 
placement; dredging residuals). These factors would be addressed in the remedial design to 
minimize recontamination potential.  

• Changing hydrodynamic conditions. Potential changes in hydrodynamic conditions (e.g., 
increased current speeds caused by increased water depth) associated with the remedial 
design or future use of South Basin should be evaluated to ensure that bed shear stresses 
would not be sufficient to remobilize any buried contaminants that are left in place as part 
of the remedy.  

• Anthropogenic activities. Dredging, propeller wash, and marine construction activities 
could remobilize buried contaminants that are left in place as part of a remedy. These 
factors could be controlled through institutional controls. 

The FS should consider these scenarios as appropriate given the remedial alternatives under 
consideration. 

B.2.3.3 Major Data Gaps and Uncertainties 
Sediment transport in South Basin has been well characterized using multiple lines of evidence 

that provide consistent results. Several data gaps remain, although the existing data are expected 
to be sufficient for completing the Parcel F FS and remedial design. The potential effects of 
extreme event storms with a return period of greater than 25 years could not be predicted using 
the data and methods employed in this study. However, uncertainty associated with scour 
estimates can be taken into account when developing remedial alternatives. Although bioturba-
tion can vary spatially and temporally, the SPI survey was conducted in one season only. How-
ever, the infaunal assemblage observed was classified as mature and stable, and significant 
seasonal variations are unlikely. The net sediment deposition rate near the mouth of Yosemite 
Creek is not known. This parameter is important for accurately predicting the rate of natural 
recovery; however, applying a rate of 1 cm/yr or less is likely to be a conservative estimate for 
the purposes of remedial planning. 
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C.1 BACKGROUND 

Naval Facilities Northwest (NAVFAC NW) coordinated a study to evaluate the transport of 
sediment-bound contaminants at the Bremerton Naval Complex (BNC) in Bremerton, Washington, in 
conjunction with the regulatory program for Operable Unit (OU) B Marine. A remedial action in OU 
B Marine was performed in 2000–2001, and long-term monitoring data collected in 2003 and 2005 
indicate that remedial goals are unlikely to be met. NAVFAC NW requested a Tier 1 and Tier 2 
evaluation of sediment transport at BNC, following the methodology presented in the User’s Guide 
for Assessing Sediment Transport at Navy Facilities (June 2004). The results of the Tier 1 and Tier 2 
sediment transport evaluations and the implications for additional remedial planning are presented in 
this site demonstration report.  

C.1.1 PROJECT HISTORY 
BNC is located on the northeast shore of Sinclair Inlet in Puget Sound (Figure 1). BNC comprises 

the Puget Sound Naval Shipyard (PSNS) and Naval Station Bremerton. PSNS provides vessel 
overhaul, maintenance, conversion, refueling, defueling, and repair services. Naval Station 
Bremerton is a deep draft home port for aircraft carriers and supply ships. Historical waste disposal 
practices associated with shipyard operations led to the contamination of sediments in Sinclair Inlet. 
Inputs from other point and non-point sources such as regional stormwater runoff and sewage 
treatment plant discharges also contribute to chemical contamination in sediments. The marine 
portion of BNC is referred to as OU B Marine. OU B Marine includes approximately 230 acres of 
subtidal land within Sinclair Inlet and extends up to 460 m (1,500 ft) offshore of the terrestrial 
portions of the BNC to depths of approximately 12 m (40 ft) below mean lower low water (MLLW) 
(Figure C-1). 

The remedial investigation/feasibility study (RI/FS) of OU B Marine identified the presence of 
polychlorinated biphenyls (PCBs), mercury, and other chemicals at concentrations exceeding 
Washington State sediment quality standards in approximately the top 2 feet of sediment (URS, 
1999a and 1999b). The remedial action objectives (RAOs) for OU B Marine are as follows: 
• Reduce the concentration of PCBs in sediments below the minimum cleanup level (MCUL) of 3 mg 

per kg organic carbon (mg/kg OC) in the biologically active zone  
(0 to 10 cm) as a measure expected to reduce PCB concentrations in fish tissue. 

• Control shoreline erosion of contaminated fill material at adjacent Site 1. 

• Selectively remove sediment with high concentrations of mercury that were collocated with PCB-
contaminated sediment.  

A two-phase remedial action was conducted at OU B Marine in 2000–2001 to remove or contain 
sediments contaminated with PCBs and mercury. The first phase involved a combination of dredging 
and capping in areas of highest PCB concentrations. Navigational dredging in other parts of BNC 
also was performed. Dredged material was placed in an onsite confined aquatic disposal (CAD) pit. 
The second phase of the remedy relies on monitored natural recovery. Natural recovery modeling 
conducted prior to the remedial action indicated that area-weighted average total PCB concentrations 
in OU B Marine sediments would decrease to below the MCUL of 3 mg/kg OC within 10 years 
(2014) due to the natural deposition of clean sediment (URS, 2000). However, long-term monitoring 
data collected in 2003 and 2005 indicated that sediment PCB concentrations in dredged areas were 
higher than expected, and that OU B Marine sediments were not recovering as predicted. Figure C-2 
shows the components of the OU B Marine remedy, including the sediment transport study locations.  
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The overall objective of the Tier 1 and Tier 2 sediment transport study at OU B Marine was to 
evaluate whether the transport of sediments from adjacent unremediated or offsite areas may be 
responsible for the higher concentrations observed in the dredged areas. Other questions to be 
addressed by the site demonstration are as follows:  
• Is the conceptual site model of localized sediment transport that was used as the basis for the OU B 

Marine remedy accurate? 

• Can the input parameters used in the natural recovery model be validated or refined to increase 
confidence in the model results? 

• How do sediment transport patterns guide the determination of what, if any, additional remedial 
actions are necessary?  

Olympic

Peninsula

Bremerton
Naval Complex

0 10 20

Miles

Sinclair In
let

Bainb ridge Islan d

Port Orchard

Kitsap
Lake

Oyster
Bay

Port W
ashington Narrows

P
hi

nn
ey

 B
ay

Ostrich
Bay

0 0.5 10.25

Bremerton Naval
Complex

OU B Marine
Boundary

Bremerton Naval
Complex

OU B Marine
Boundary

Miles

 
Figure C-1. Site location map 
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Figure C-2. OUB Marine remedy components and sediment transport study sample locations. 

The BNC study also addressed the four general sediment management questions posed in Section 
3.3 of the Guide for Assessing Sediment Transport at Navy Facilities (User’s Guide): 
• Could erosion of the bed lead to the exposure of buried contaminants? 

• Could sediment transport lead to the redistribution of contaminants within the site or movement of the 
contaminants offsite? 

• Will natural processes lead to the burial of contaminated sediment by relatively clean sediment? 

• If a site is actively remediated, could sediment transport lead to the recontamination of the site? 

This report is organized according to the framework provided in Section 1.1 of the User’s Guide. 
Section 1 presents a site description and conceptual site model for sediment transport based on 
previous studies. Section 2 presents the results of the Tier 1 evaluation and identifies key data gaps 
for evaluation in the Tier 2 study. Section 3 describes the Tier 2 sediment transport data collection 
program, presents the Tier 2 data analyses and refined conceptual model of sediment transport, and 
discusses the application of the results to sediment management questions. Section 4 provides the 
references. 
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C.1.2 SITE DESCRIPTION 
The first step in the BNC sediment transport study was to compile a site description based on 

previous investigations (URS, 1999a; U.S. Navy et al., 2000; Gartner et al., 1998; GeoSea 
Consulting, 1998; Katz et al., 1999; and Wang and Richter, 1999). These studies provided the 
baseline data for the sediment transport conceptual site model and Tier 1 sediment transport 
evaluation. 

C.1.2.1 Topography and Bathymetry 
Sinclair Inlet trends northeast–southwest and is approximately 4 miles long and 1 mile wide. It is 

connected to Puget Sound by Port Orchard Passage and Rich Passage (Figure 1). The Port 
Washington Narrows connects Dyes Inlet to the northeast end of Sinclair Inlet and Port Orchard 
Passage. Bathymetric survey data indicate water depths in Sinclair Inlet generally range from 12.2 to 
13.7 m (40 to 45 ft), except in dredged areas near piers and vessel berthing areas where depths 
increase to 13.7 m to 15.2 m (45 to 50 ft) (Figure 3). Offshore of OU B Marine, water depths are 
generally 12.2 to 13.7 m (40 to 45 ft). Depths increase to over 15.2 m (50 ft) in two bathymetric 
depressions located south of BNC in central Sinclair Inlet.  

OU B Marine is primarily subtidal. The shoreline is armored with sea walls, riprap, piers, and dry 
docks. Along the sea walls, water depth drops off more or less vertically to approximately 4.5 m to 6 
m (15 to 20 ft) below mean lower low water (MLLW). In rip-rapped areas, depths at the immediate 
shoreline are typically less than 1.5 m (5 ft) below MLLW, but drop off steeply.  

C.1.2.2 Meteorology 
BNC is located in a region with a cool, maritime climate due to its proximity of the Pacific Ocean 

and Puget Sound. Bremerton’s average annual rainfall is 115 cm. Maximum precipitation occurs in 
December (24 cm), and minimum precipitation occurs in August (1.5 cm). Approximately 85 percent 
of the precipitation occurs between October and April. Prevailing winds in the fall and winter are 
from the southwest. Spring and summer prevailing winds are from the north. The U.S. Geological 
Survey (USGS) collected wind data over a 13-month period in 1994–1995 from three sites in Sinclair 
Inlet (Gartner et al., 1998). These data indicated that wind speeds are typically low, below 2 m/s 50 
percent of the time, and below 5 m/s 90 percent of the time. Wind speeds above 10 m/s were rare. 
Hills on the north and south sides of Sinclair Inlet are about 100-m high, which, in combination with 
the prevailing regional southwest–northeast trending winds, cause wind directions to be aligned with 
the longitudinal axis of the inlet most of the time. 

C.1.2.3 Hydrodynamic Processes 
Semidiurnal tides in Sinclair Inlet produce two unequal high and low tides daily. The mean tide 

range (difference between MLLW and mean higher high water [MHHW]) is 3.6 m. Salinity is about 
30 psu (practical salinity units), but varies by a few psu both spatially and temporally. The circulation 
is typical of a two-layer estuarine system, with cold saltier water moving in at the bottom replacing 
warmer less salty water at the surface. The source of the higher salinity water comes primarily from 
Rich Passage. The largest two streams that discharge into Sinclair Inlet are Blackjack and Gorst 
Creeks, on the south side of the inlet and near the inlet’s mouth, respectively (Figure C-4). Two 
existing and one former publicly owned treatment work (POTW) outfalls discharge into the inlet.  
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Figure C-3. Bathymetry of Sinclair Inlet based on surface mapping survey data (m, MLLW). Source 
data: Katz et al., 1999. 

Even though the tidal range in Sinclair Inlet usually exceeds 3 m, tidal currents in the inlet are 
normally less than 10 cm/s due to the inlet’s relatively short length. Water currents measured at the 
three locations in Sinclair Inlet in the winter and summer of 1994 were relatively weak (Gartner et 
al., 1998). Typical speeds were 5 to 10 cm/s, and the root mean square (RMS) speeds (i.e., the 
statistical mean of the current variation) were less than 8 cm/s. The maximum speed observed was 16 
cm/s. Tidal and residual (i.e., the long term average) currents were of similar magnitude. Residual 
currents near the bottom typically were flowing in the opposite direction of the prevailing wind, 
while surface currents were in the same direction as the prevailing wind.  

Suspended sediment concentration data collected by the USGS indicate low to moderate levels of 
suspended solids (i.e., less than 10 mg/L) (Gartner et al., 1998). Higher concentrations measured at 
one station corresponded with times of peak tidal currents; however, the amount of material 
resuspended during each tidal cycle was small. Suspended sediment particles were composed 
primarily of aggregates, most likely produced by zooplankton feeding activities. 

Space and Naval Warfare (SPAWAR) Systems Center San Diego (SSC San Diego) developed a 
three-dimensional hydrodynamic model, CH3D, using historical tide and current data collected by 
the National Oceanic and Atmospheric Administration (NOAA) and the USGS prior to 1994, and 
SSC San Diego during 1997–1998. The model simulates fate and transport of contaminants that 
originate from the watershed (non-point), the shipyard (point source), and other sources to the 
receiving water. CH3D was developed to predict tides and currents of the Inlet and was calibrated 
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against field hydrodynamic data, including water heights and water column currents measured at 
fixed locations inside the Inlet (Wang and Richter, 1999). 

C.1.2.4 Sediment Properties 
RI data indicate that bottom sediments in OU B Marine are composed primarily of silt, with the 

percentage of clay decreasing and percentage of sand increasing from the southwest head of the inlet 
to the northeast entrance (URS, 1999a). Total organic carbon (TOC) content ranged from 0.5 to 7.9 
percent. The USGS described a smooth, soft muddy bottom in Sinclair Inlet, with abundant benthic 
fauna (Gartner et al., 1998). The activities of these organisms are expected to cause the top 1 to 2 cm 
of sediment to be porous and loose. 

Critical shear velocity, based on particle sizes and density of the bed material, was estimated to be 
0.39 cm/s or larger (Gartner et al., 1998). Comparisons of the bottom shear velocities with the critical 
shear velocity necessary for resuspension of the bed sediments indicated that resuspension occurs 
only infrequently, usually at times of maximum current during the tidal cycle.  

The net deposition rate for Sinclair Inlet has been estimated based on analysis of radioisotope 
profiles (lead-210 and cesium-137) in sediment cores. Recent net deposition rates based on lead-210 
activity in three cores collected for the OU B Marine RI were 0.21 cm/yr, 0.61 cm/yr, and 0.91 
cm/yr, although the activity profile in the core with the lowest deposition rate did not appear to meet 
the assumptions associated with the method (URS, 1999a). The RI radioisotope data were re-
evaluated as part of a natural recovery modeling effort, and a net deposition rate of 0.55 to 0.82 
cm/yr was estimated (TTEC, 2006). Eight sediment cores were collected from Sinclair and Dyes 
Inlet as part of the PSNS Project ENVironmental InVEStment (ENVVEST) (Crecelius et al., 2003). 
Results for individual cores were not available; however, the average deposition rate for the eight 
cores was estimated to be 0.25 ± 0.12 cm/yr.  

A Sediment Trend Analysis (STA®) of Sinclair Inlet/Port Orchard (GeoSea Consulting, 1998) 
indicated that the muddy sediments in Sinclair Inlet show a dominant clockwise pattern, with flood-
directed transport on the south side of the inlet and ebb-directed transport on the north side. The 
study postulated that resuspension of sediment caused by propeller wash and vessel activity results in 
mixed trends of contemporaneous erosion and deposition of muddy sediments.  

The OU B Marine RI evaluated chemical concentrations in sediment relative to Washington State 
Sediment Management Standards. Concentrations of PCBs, several inorganic chemicals, and 
semivolatile organic compounds exceeded sediment quality standards (i.e., no adverse effects levels) 
or cleanup screening levels (i.e., minor adverse effects levels). The vertical extent of contamination 
was generally less than 3 ft (U.S. Navy, Department of Ecoloogy, and USEPA, 2000). Elevated 
mercury levels were found to be ubiquitous throughout the OU B Marine sediment and central 
Sinclair Inlet.  

Sediment cores collected in Sinclair Inlet as part of the ENVVEST program indicate an increase in 
levels of mercury, copper, polynuclear aromatic hydrocarbons (PAHs), and PCBs beginning around 
1900, and peaking between 1940 and 1960. The thickness of the layer of contaminated sediment 
ranged from 15 to 50 cm. The enforcement of environmental laws is reflected in the core profiles, 
which shows a significant decline in the later part of the 20th century (Crecelius et al., 2003).  
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C.1.3 SEDIMENT TRANSPORT CONCEPTUAL SITE MODEL 
The sediment transport conceptual site model for BNC based upon previous investigations is 

presented in Figure 4. Sinclair Inlet is an area of low hydrodynamic energy as evidenced by relatively 
weak currents, a muddy bottom, and absence of current-generated ripples. Bed shear velocities only 
infrequently exceed the estimated critical shear velocity. Wave effects are minor because of the depth 
and limited fetch of the inlet. The primary sources of sediment to the inlet include runoff, several 
streams and POTWs, and tidal exchange. The BNC shoreline is armored, preventing shoreline 
erosion.  

Sinclair Inlet is a net depositional environment. Suspended sediment concentrations are low to 
moderate (generally less than 10 mg/L), and net deposition rates are relatively low (i.e., less than 1 
cm/yr). Contaminant profiles in cores collected for the ENVVEST program show a distinct 
subsurface peak, indicating that higher levels of contamination associated with historical activities 
have been progressively buried by relatively cleaner sediment over time. The vertical extent of 
contamination at BNC is generally less than 0.9 m.  

Anthropogenic activities that may affect sediment transport include dredging, ship movements, and 
nearshore maintenance and construction activities. These conditions suggest that little sediment 
transport due to waves and tides is likely; however, the potential effects of anthropogenic activities 
are unknown. 
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Figure C-4. Preliminary conceptual model of sediment transport for Sinclair Inlet. 
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C.2 TIER 1 EVALUATION 

A Tier 1 evaluation was conducted to address the general sediment management questions 
identified in Section 1.1 and identify key data gaps for the Tier 2 study. The Tier 1 evaluation is 
based on existing data. 

C.2.1 TIER 1 RESULTS 
Existing data were used to characterize sediment erosion and resuspension, transport, and 

deposition using the methods outlined in Section 3 of the User’s Guide. Tier 1 results are presented 
below. 

C.2.1.1 Erosion and Resuspension 
The OU B Marine RI, USGS, and SSC San Diego studies (URS, 1999a; Gartner et al., 1998, and 

Katz et al., 1999) provide information about the hydrodynamic and sediment properties important for 
evaluating the potential for erosion in the BNC from currents. The sediment properties include grain 
size distribution, porosity, and critical shear stress for erosion. The important hydrodynamic 
properties are current velocities and bottom shear stresses. These parameters and the associated data 
source are summarized in Table 1. 
 

Table C-1. Parameters for estimating sediment erosion. 

Parameter Value Data Source 

Sediment diameter silt range for over 90% of cores URS, 1999a  

Porosity Average 0.80 URS, 1999a 

Critical Shear Stress Range τce 0.15 dynes/cm2 to 0.63 dynes/cm2 Gartner et al., 1998 

Coefficient of Friction Cf 0.0055 to 0.007 Gartner et al., 1998 

Average RMS velocity range 5-10 cm/s at the USGS 
measurement locations 

Gartner et al., 1998 

Maximum velocity 16 cm/s at the USGS measurement 
locations 

Gartner et al., 1998 

 
As described in Sections 1.2.3 and 1.2.4, the USGS performed hydrodynamic and sediment 

transport measurements at three locations in Sinclair Inlet (Gartner et al., 1998). Figure 5 shows the 
three locations where water column velocities, and suspended sediment concentrations were 
measured continuously during a summer and winter period in 1994. These measurements provide the 
range of velocities and bottom shear stresses that can be expected in the vicinity of the BNC. 
Additionally, SSC San Diego measured currents and water quality constituents throughout Sinclair 
Inlet during three separate sampling periods. These data were used to verify the circulation patterns 
observed by the USGS. The USGS scientists also estimated the critical shear stresses for erosion for 
the surface sediments at the measurement locations based on suspended solids measurements and 
local bed properties. The particle size information for surficial sediments throughout the BNC 
provided in the OU B Marine RI showed that the sediments in the pier regions are similar in 
character to the sediments at the USGS survey locations (URS, 1999a).  
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Figure C-5. Locations of USGS measurements, RI radioisotope cores, and ENVVEST Radioisotope 
cores. 

The USGS estimated that current velocities exceeded the critical shear stress range for an average 
of 1 to 94 minutes per day, usually correlating to times of maximum current in the tidal cycle 
(Gartner et al., 1998). Current measurements performed by SSC San Diego verified that the 
maximum currents inside the inlet were 10 to 15 cm/s (Katz et al., 1999). The SSC San Diego current 
measurements also showed lower current speeds along the shorelines and shipyard relative to the 
central Sinclair Inlet. The approximate depth of scour in response to current activity was estimated as 
follows: 

Using the maximum measured current of 16 cm/s and maximum Cf = 0.007 from the USGS study 
(Gartner et al., 1998) yields a τmax of 0.18 Pa (1.8 dynes/cm2). Using average values from Table 3-4 
of the User’s Guide (A = 0.21 and n = 2.6), assuming a sediment density of 1 g/cm3, and using 
equations for Emax and Smax presented in Section 3.4.1 of the guide, we can calculate an order of 
magnitude depth of scour as  

n

ce

ceAE ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
=

τ
ττmax

max ; 

Emax = 130 mg/cm2.; 
 

sed

E
S

ρ1000
max

max = ; 

 
Smax = 0.13 cm. 
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From this calculation, it can be concluded that the maximum sediment available for scour at the 
USGS measurement locations is approximately 1.3 mm. This is consistent with the conceptual model 
that only the surficial sediments are resuspended by maximum tides. It is important to note that these 
calculations consider the enhancement of the currents by winds to a maximum velocity of 16 cm/s 
(Gartner et al., 1998). The CH3D model and currents measured by SSC SAN DIEGO additionally 
show that the currents (and corresponding shear stresses) decrease shoreward from the USGS East 
and West tripod locations (Figure 5) to the piers at the shipyard (Wang and Richter, 1999). 
Therefore, the scour depth presented here is expected to be an upper bound on the scour depths from 
currents in the shipyard. 

C.2.1.2 Transport 
A mass balance was constructed in order to initially quantify sediment transport in Sinclair Inlet 

following the method outlined in Section 3.4.2 of the User’s Guide. A basic steady state mass 
balance of sediments can be expressed as 

Sediment Mass Inflow – Sediment Mass Outflow + Sediment Erosion – Sediment Deposition = 0 
To apply this basic model to Sinclair Inlet, the sources and sinks of sediments in the inlet must be 

defined. The likely sources include several creeks, two POTWs, runoff, tidal exchange with Puget 
Sound, and any net erosion. The sediment sinks in the inlet are local net deposition, tidal exchange 
with Puget Sound, and any loss due to dredging. Figure 6 depicts these sources and sinks of 
sediment. Flux calculations were performed to determine the amount of sediment moving through the 
system, and the net direction of movement over a tidal cycle using the method described by Dyer 
(1997). The calculations are provided in Attachment A to this report. The results indicate that the net 
flux of sediment per tidal cycle is directed into Sinclair Inlet and out of Dyes Inlet, which supports 
the conclusion that Sinclair Inlet is a net depositional environment. 

C.2.1.3 Deposition 
As described in Section 1.2.4, net deposition rates in Sinclair Inlet based on radioisotope data 

collected for the OU B Marine RI were in the range of 0.55 to 0.82 cm/yr (TTEC, 2006). Using the 
estimated average suspended particle size of 30 µm, and taking the average near bottom suspended 
sediment concentration from all USGS measurements of 2.3 mg/L (Table 11, Gartner et al., 1998), 
we can use the equations from Section 3.4.3 of the User’s Guide to calculate settling speed and 
probability of deposition. These values in turn can be used to estimate the net deposition rate. This 
provides an alternate approach for estimating net deposition rate if no radioisotope data are available, 
or can be used to confirm rates determined by other methods. 
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Figure C-6. Sources (blue) and sinks (red) of sediment in Sinclair Inlet. 

The average suspended sediment concentration from the three SSC san Diego surveys throughout 
the entire inlet was 2.27 mg/L, which validates the selection of this value to represent the background 
concentration of suspended sediments. Settling speed was estimated as follows (Section 3.4.3 of the 
guide): 

( ) 5.1
2* 52.125 −+= d

d
ws

ν
 

 
ws = 0.051 cm/s  

To calculate the probability of deposition, we can assume the particles begin to settle out at the 
critical shear stress for suspension. For fine particles, the critical shear stress for suspension is equal 
to the largest critical shear stress for erosion from Table 1 to provide a conservative estimate, or 0.63 
dynes/cm2 for this case. With these values the probability of deposition was calculated as  

cs

P
τ
τ

−= 1  

 
P=0.13 

 
CwPD s=  

 
D = 0.13 x 10-7 g/cm2/s 
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Assuming a sediment density of 1 g/cm3 we can calculate an average deposition rate (Burial 
Velocity, Bv), assuming no net resuspension, over a given square centimeter as follows: 

sed
v

DB
ρ

=  

 
Bv = 0.4 cm/yr 

The calculated deposition rate from the USGS measurements, assuming no net resuspension, is 
within 30 percent of the low end of the range estimated from RI data (0.55 cm/s). This estimate is 
consistent with the measured rates and provides another line of evidence for the conclusion that 
Sinclair Inlet is a net depositional region. 

C.2.2 TIER 1 CONCLUSIONS AND RECOMMENDATIONS 
Tier 1 results regarding sediment transport were used to address the four general sediment 

management questions presented in Section 1.1, and identify the key data gaps that were addressed in 
the Tier 2 study. 

C.2.2.1.1 Sediment Management Questions 
The general sediment management questions are discussed below based on Tier 1 results. Specific 

questions formulated by the BNC project team are addressed as part of the Tier 2 evaluation. 

C.2.2.1.2 Could erosion of the sediment bed lead to the exposure of buried contamination? 
Based on the Tier 1 analyses for BNC, there appears to be little potential for the exposure of buried 

contamination due to currents and waves. The data from the RI, USGS, and SSC San  
Diego studies coupled with a scour analysis show that surficial sediments (i.e., less than 1 cm) are 
resuspended by tidal currents, and typically only at times of maximum current. Only minimal 
surficial sediment erosion (0.2 cm) was predicted when the maximum measured shear stress during 
wind events was used in the scour analysis. The potential for erosion based on anthropogenic 
activities (e.g., ship movements) was not evaluated based on Tier 1 data.  

C.2.2.1.3 Will sediment transport lead to the redistribution of contamination within the site, or 
movement of contamination offsite? 

There is the potential for movement of surficial sediment (i.e., less than top 1 cm) in the BNC. Any 
ongoing source of contamination to surficial sediment could result in the redistribution of 
contamination within the site or offsite. However, the RI report indicates that there are no ongoing 
sources of contamination to sediment related to BNC activities (URS, 1999a). It is unlikely that 
significant net transport from or within OU B Marine occurs because of the weak tidal currents.  

C.2.2.1.4 Will natural processes lead to the burial and isolation of contamination by relatively 
clean sediment? 

Radioisotope cores collected during the RI and ENVVEST studies show that Sinclair Inlet is a net 
depositional environment. Calculation of the net sediment deposition rate using data obtained by the 
USGS verifies the magnitude of the sedimentation rates determined from the radioisotope cores. 
Contaminant profiles in cores collected in the inlet for the ENVVEST program show a clear decline 
in contaminant concentrations in more recent sediment, indicating that natural recovery by burial is 
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occurring. The flux analysis shows a net transport of sediment into Sinclair Inlet during a typical tidal 
cycle. Chemical concentrations in incoming sediments were unknown at the time of the Tier 1 
analysis.  

C.2.2.1.5 If a site is actively remediated, could sediment transport lead to the recontamination 
of the site? 

OU B Marine was actively remediated in 2000–2001, and dredged areas show evidence of 
potential recontamination based on 2003 and 2005 long-term monitoring results. Based on the Tier 1 
evaluation, it is unlikely that sediment transport due to tides or waves would cause recontamination 
of dredged areas. However, potential transport due to anthropogenic activities (e.g., the dredging 
process itself or ship activity) was not evaluated as part of Tier 1.  

C.2.2.1.6 Major Data Gaps and Uncertainties 
The key data gaps and uncertainties that were identified during the Tier 1 evaluation were as 

follows: 
• Site-specific sediment erosion rates. The physical behavior of fine-grained cohesive sediments can 

be more accurately characterized based on site-specific measurements of erosion properties. This 
information is needed to quantify the conditions under which BNC sediments are likely to be 
eroded and resuspended.  

• Currents in the vicinity of the shipyard piers. Although hydrodynamic data are available for 
Sinclair Inlet, wave and current measurements were not taken immediately in the vicinity of the 
BNC piers. Site-specific hydrodynamic data, in conjunction with sediment erosion rate data, will 
provide more accurate estimates of sediment transport in the immediate vicinity of the piers. 

• Quality of suspended solids. Characterizing chemical concentrations in sediment particles settling 
on the sediment bed would support evaluation of the effectiveness of monitored natural recovery.  

• Information about effects of prop scour. Potential effects of prop scour should be further 
evaluated to assess the likelihood that this mechanism could be responsible for potential 
recontamination of remediated areas in OU B Marine. 

As noted in the User’s Guide, the decision about whether a Tier 2 evaluation is required must 
consider the level of uncertainty associated with the Tier 1 analysis, and the potential consequences 
from both a risk and cost perspective of making an incorrect site management decision based on the 
Tier 1 analysis. Although a great deal of site-specific information was available for the Tier 1 
evaluation, the reasons for the higher-than-expected sediment contaminant levels in the remediated 
area could not be confidently ruled in or out based on the Tier 1 evaluation alone. Given the cost 
implications of an incorrect decision about the potential need for additional remedial action, a Tier 2 
evaluation was warranted. The Tier 2 work plan was developed based on the key data gaps that were 
identified above. 
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C.3 TIER 2 EVALUATION 

The Tier 2 sediment transport study at BNC had three specific objectives:  
• Characterize the direction and magnitude of sediment transport in the immediate vicinity of the BNC 

piers, where higher than expected PCB concentrations have been detected within the dredged areas. 

• Measure the stability of the sediment bed in the vicinity of the piers. 

• Evaluate whether incoming (depositing) sediments have lower PCB concentrations than the sediment 
bed, or if there appears to be a continuing source of PCBs to the bed.  

• Evaluate the potential for and magnitude of erosion due to prop scour in the vicinity of the BNC piers. 

These data allowed direct quantification of localized sediment transport so that the potential for 
site recontamination and/or natural recovery could be evaluated. NAVFAC NW used the Tier 2 
sediment transport data in conjunction with high resolution multibeam bathymetry data collected as 
part of the regulatory program to update the natural recovery model, and determine the potential 
impact of localized sediment transport on the OU B Marine remedy (TTEC, 2006).  

C.3.1 STUDY DESIGN 
The Tier 2 field study was conducted in the summer of 2005, and included three tasks: 
• Hydrodynamic measurements: Time-series measurements of currents, waves, suspended sediment 

concentrations, temperature and salinity were collected at four stations to determine the frequency, 
direction, and magnitude of sediment transport.  

• SEDflume cores: Sediment cores were collected from four stations and analyzed in the SSC San 
Diego SEDflume laboratory. The SEDflume data were used to characterize sediment stability and 
erosion rates. Particle size distribution and bulk density also were determined. This information 
was used in conjunction with hydrodynamic data to estimate the potential for erosion and 
resuspension of sediment under typical hydrodynamic conditions. 

• Sediment traps: Sediment traps were deployed at four stations to evaluate the quantity and quality 
of the sediment particles settling on the sediment bed. Sediment trap samples were analyzed for 
PCB Aroclors, mercury, grain size, and total organic carbon (TOC). In addition, grab samples were 
collected from the sediment bed at each sediment trap location as part of NAVFAC NW’s long-
term monitoring study to provide data for comparison to sediment trap samples.  

The four sampling stations were designated SI-01, SI-02, SI-03, and SI-04 (Figure 2). Stations 
SI-01 and SI-02 were reference sites located in Sinclair Inlet outside of the BNC boundary. Station 
SI-03 was located between BNC Piers C and D, and Station SI-04 was located adjacent to BNC Pier 
3. The following instrumentation was deployed at each station: three sediment traps; a current meter 
to measure current velocities; an optical backscatter sensor (OBS®) to measure suspended sediment 
concentrations; a conductivity, temperature, and depth (CTD) sensor; and a data logger. The 
sediment traps were constructed of 6-inch, Schedule 40, polyvinyl chloride (PVC) pipe with a trap 
height of 30 inches and a volume of approximately 14 liters. Five sediment cores for SEDflume 
analysis were collected at each station. Two cores from each station were tested. A diagram of 
SEDflume is provided in Figure 4-1 of the Interrin User’s Guide.  
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C.3.2 TIER 2 RESULTS 
Details of the Tier 2 field investigation are provided in Appendix A of the Sediment Transport 

Study and Natural Recovery Model Report (TTEC, 2006). Tier 2 data analyses are presented below.  

C.3.2.1 Transport  
Time-series plots of current velocity at each station are shown in Figure 7. Current velocities were 

relatively low during the deployment period, with maximum velocities generally less than 10 cm/s at 
every station. Bed shear stresses were calculated using the current velocities measured during the 
survey to determine if erosion of the consolidated bed was occurring. The bed shear stress, bτ , was 
calculated using the formula: 

2uc fwb ⋅⋅= ρτ , 

where wρ  is the water density (kg/m3), fc  is the coefficient of friction from the USGS study (0.007), 
and u is the near-bed current velocity (m/s) measured with the current meter. Bed shear stresses were 
low during each deployment, ranging from 0 to 0.047 Pascals (Pa). These results are compared with 
critical shear stresses determined from SEDflume tests in the following section. 

Suspended sediment concentration data measured with the OBS® are shown in Figure 8. These 
data show low turbidity during the initial phase of the deployment. Stations SI-01 and SI-04 had 
background levels of ~3 nephelometric turbidity units (NTU), and SI-02 had background levels of 
~10 NTU. An increase in the turbidity signal at Stations SI-01 and SI-02 indicates that biofouling of 
the optical sensor occurred after 1 to 2 weeks of deployment. The OBS® at Station SI-03 did not 
successfully record turbidity data during any part of the deployment. Although the data set is 
incomplete, the measurements appear to be consistent with suspended sediment data collected by the 
USGS (Gartner et al., 1998). 

C.3.2.2 Erosion and Resuspension 

C.3.2.2.1 SEDflume Studies 
The average critical shear stress for surface sediment determined from the SEDflume tests on cores 

from each station is shown in Table 2, along with the bottom shear stresses determined from the 
hydrodynamic data. Bed shear stresses were up to an order of magnitude lower than the critical shear 
stress for erosion that was measured at each station from the SEDflume analysis (Figure 9). This 
implies that shear stresses on the sediment bed never reached the threshold for erosion, and that 
sediment erosion at each station did not occur during the deployment period.  
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Figure C-7. Current speeds at each sampling station measured with an electromagnetic current 
meter. 
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Figure C-8. Turbidity measurements at each station, as measured with an OBS®. No data were 
retrieved at Station SI-03 and the dataset at SI-04 did not span the entire deployment period. 
Increased values at SI-01 and SI-02 were the result of biofouling on the optical sensor. 
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Table C-2. Critical shear stress values from SEDflume analysis and maximum  
calculated bed shear stress values for each sampling station. 

 
Station ID 

 
Critical Shear Stress (Pa) 

Maximum Bed Shear Stress 
(Pa) 

SI-01 0.25 0.08 

SI-02 0.25 0.05 

SI-03 0.40 0.05 

SI-04 0.20 0.1 
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Figure C-9. Bed shear stresses (blue line) are well below the critical shear stress values (red-dashed 
line) that were measured at each station using SEDflume. 

C.3.2.2.2 Prop Scour Evaluation 
The goal of this analysis is to investigate the potential effects of propeller wash on sediment 

resuspension in BNC. The maximum propeller wash velocities predicted for a typical ship movement 
were used in conjunction with SEDflume erosion rate and critical shear stress data for sediment cores 
collected from the BNC piers to determine potential depths of scour. The Navy directly measured 
propeller wash generated by a tugboat during docking operations at BNC (U.S. Navy, 1999). In these 
field experiments, four current meters at various locations measured current velocities in the 
propeller jet generated by a stationary tugboat. Predictions of maximum velocities from propeller 
wash presented below were compared to the Navy’s field measurements for validation purposes. 
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C.3.2.2.3 Propeller Wash Analysis 
The bottom velocity due to propeller wash (Vprop) was estimated following the formulation outlined 

in Maynord (2000). Several physical parameters describing the ship, propeller, and operating 
environment are required for this analysis. Table C-3 includes the parameters, noting which ones 
were available from the Navy (1999) field experiment and which were determined from other 
sources. Specifications for a typical Puget Sound commercial tug, J.T. Quigg, were used for the 
parameters that were not readily available from the U.S. Navy (1999) field experiment. J.T. Quigg 
has an open-wheel propeller similar to the vessel used in the field experiment. 

The thrust formulation used here includes N as a parameter to account for the varying revolutions 
per minute (RPMs) in the field experiments. The thrust was calculated from the following equation: 

42
ptw DNKT ρ= . 

This formulation is dependant on a propeller thrust coefficient (Kt), which is not specified for the 
tugboat that was used in the experimental measurements. A value of 0.05 was chosen to give the best 
fit to the measured values. 

The location of each bottom-mounted current meter relative to the tugboat in the U.S. Navy (1999) 
field experiment is included in Table B-4. In this analysis, Xp is the longitudinal direction, where Xp = 
0 is at the propeller. zcl is the lateral distance from the ship centerline. The average measured velocity 
for each RPM value at each current meter is also included in Table C-4. These were calculated from 
plots of velocity vs. time included in the field experiment report (U.S. Navy, 1999). Figures C-10 
through C-12 show spatial plots of modeled velocities with measurement locations noted. 

The current meter 1708 always has a higher value than predicted by the propeller wash equations, 
which suggests that the jet was not symmetric in the experiment. The current meter 1709, which is 
opposite 1708, compares the best of all four with predicted velocities. The velocity measured at 1678 
shows no variation with change in propeller speed, which indicates a potential error in the field 
measurements or experimental design. Current meter 1851 is located in a region where velocities are 
expected to change rapidly due to proximity to the propeller; therefore, it is difficult to compare 
predictions at this location.  

The predicted velocities very close to the propeller are very small for reasonable values of the 
propeller thrust coefficient. Predicted velocities for larger values of Kt (>0.5) agree with measured 
velocities in this region, but the predictions of velocity in the outer plume (100 cm/s) are significantly 
higher than those measured; therefore, the presented values are chosen as most representative of the 
real-world case. Based on these comparisons, the model provides a reasonable prediction of the 
average range of velocities measured when realistic parameters are used. From this analysis, the 
maximum predicted propeller wash velocity is 28.6 cm/s. The highest velocity measured during the 
experiment was 30 cm/s, suggesting that the predictions give a realistic estimate of the magnitude of 
the propeller wash velocities. The average error of all measurements is approximately 50 percent. 
Therefore, a 1.5 factor of safety should be applied to these velocity predictions to account for the 
average error.  
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Table C-3. Physical parameters required. 

Parameter Description Value Source 

Ltb Length of ship, m 30.48 Navy, 1999 

ds Ship draft, m 3.75 J.T. Quigg 

Lset Distance from stern to propeller, m 3.05 J.T. Quigg 

Wp Distance between twin prop., m 4.57 J.T. Quigg 

Dp Propeller diameter, m 3.05 Navy, 1999 

δp Propeller axis depth, m 2.44 J.T. Quigg 

Power Total ship power, hp (kW) 2000 (1491) Navy, 1999 

H Water depth, m 12.80 Navy, 1999 

Va Ambient channel velocity, m/s 0 Assumption 

Vg Ship speed relative to ground, m/s 0 Navy, 1999 

N Propeller speed, rpm 50 to 150 Navy, 1999 

ρw Density of seawater, kg/m3 1026  

Kt Propeller thrust coefficient 0.05 Calibrated 

G Acceleration of gravity, m/s2 9.82  

Table C-4. S4 current meter locations. 

Current Meter ID 

Long. 
Distance 
from prop 
(Xp) (ft) 

Lateral 
distance 

from prop 
(Ycl) (ft) 

Velocity 
(cm/s)  

50 RPM 

Velocity 
(cm/s)  

100 RPM 

Velocity 
(cm/s)  

150 RPM 

1678 S4 475 0 15 15 15 

1708 S4 270 150 15 20 30 

1709 S4 325 100 5 8 10 

1851 S4 100 25 5 10 20 
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Figure C-10. Plot of bottom velocity from propeller wash, N = 50 RPM with field measurements. 

 

 
Figure C-11. Plot of bottom velocity from propeller wash, N = 100 RPM with field measurements. 
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Figure C-12. Plot of bottom velocity from propeller wash, N=150 RPM with field measurements. 

Other types of tugboat drives are in common use at BNC (i.e., Z-drive, cycloidal drive, etc.), but 
measurements of velocities behind these drives are currently unavailable.  

C.3.2.2.4 Scour Due to Propeller Wash 
SEDflume analysis was conducted on cores from Stations SI-03 and SI-04, which were located in 

the BNC pier areas most likely impacted by propeller wash during ship operations. Table C-5 shows 
the average erosion rates for the cores collected at each location as a function of shear stress and 
depth. 

Using the predicted velocities from the propeller wash, the bed shear stress, bτ , exerted on the 
sediment bed during ship operations was calculated using the formula presented in Section C.3.2.1. 
Given that an extended ship movement lasts for up to 30 minutes (U.S. Navy, 1999), the total scour 
depth can be calculated by multiplying the time period by the erosion rate of the sediment at the 
applied bed shear stress. Tables C-6 and C-7 summarize a range of propeller jet velocities, 
corresponding shear stresses, erosion rates, and scour depths after 30 minutes for each core location. 
Note that erosion does not occur until the critical shear stress of the sediments is exceeded by the 
propeller wash velocity. 
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Table C-5. Average erosion rates (cm/s) as a function of shear stress and depth  
for core locations in BNC piers. 

Core SI-03 

Interval 0.2 Pa 0.4 Pa 0.8 Pa 1.6 Pa 3.2 Pa 

0 - 3.75 cm 0.00E+00 7.92E-05 9.29E-04 5.51E-03 1.88E-02 

3.75 - cm 0.00E+00 0.00E+00 7.78E-04 2.61E-03 5.61E-03 

Core SI-04 

Interval 0.2 Pa 0.4 Pa 0.8 Pa 1.6 Pa 3.2 Pa 

0 - 6 cm 1.38E-04 5.04E-04 1.42E-03 6.90E-03 2.99E-02 

6 - cm 0.00E+00 5.42E-05 4.54E-04 2.18E-03 1.13E-02 

 
The tables include velocities to 45 cm/s to account for a 1.5 factor of safety in the calculation of 

the probable tug velocities. The calculations show that no scour is likely until velocities of 30 cm/s at 
Station SI-04 and 40 cm/s at Station SI-03 are reached. The scour maximum in 30 minutes is 1.8 cm 
at location SI-04 at 45 cm/s. 

These calculations assume no deposition of sediments to the scour location during tug activity. 
This assumption is likely accurate because the velocities would remain too high to allow fine 
sediments to deposit back to the bed. Once tug activity ceases, it is likely that the sediments will 
deposit back to the bed in the same region due to the low overall tidal velocities at BNC. Therefore, 
the scour listed in the tables below represents an absolute maximum scour depth that will not likely 
be sustained after the tug activity ceased. 

Table C-6. Propeller wash velocities and resulting scour depths 
after 30 minutes as Station SI-03. 

Velocity  
(cm/s) 

Shear  
(Pa) 

Erosion Rate 
(cm/s) 

Scour  
(cm) 

5 0.0075 0 0.0 

10 0.0300 0 0.0 

15 0.0675 0 0.0 

20 0.1200 0 0.0 

25 0.1875 0 0.0 

30 0.2700 0 0.0 

35 0.3675 0 0.0 

40 0.4800 2.49E-04 0.4 

45 0.6075 5.20E-04 0.9 
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Table C-7. Propeller wash velocities and resulting scour depths  
after 30 minutes as Station SI-04. 

Velocity 
(cm/s) 

Shear  
(Pa) 

Erosion Rate 
(cm/s) 

Scour (cm) 

5 0.0075 0 0.0 

10 0.0300 0 0.0 

15 0.0675 0 0.0 

20 0.1200 0 0.0 

25 0.1875 0 0.0 

30 0.2700 2.66E-04 0.5 

35 0.3675 4.45E-04 0.8 

40 0.4800 6.86E-04 1.2 

45 0.6075 9.77E-04 1.8 

C.3.2.3 Deposition 
Sediment traps were deployed for 57 days at Stations SI-01 and SI-02, and for 55 days at Stations 

SI-03 and SI-04. Sediments from the three traps at each station were combined after retrieval and 
analyzed for PCBs, mercury, TOC, and grain size. The quantity and quality of sediment retrieved 
from each trap is summarized in Table 8. The quantity of material captured in traps at Stations SI-01, 
SI-02 and SI-03 was similar (~400 g). Note that sediment traps capture locally resuspended sediment 
as well as incoming sediment from outside Sinclair Inlet. More sediment was captured in the traps at 
Station SI-04, possibly due to sediment resuspension as a result of construction activities at Pier 3 
during the deployment period (as previously noted, the OBS® failed to collect suspended sediment 
concentration data at this station).  

Collocated bed sediment samples (0 to 10 cm) were collected by NAVFAC NW in June 2005 as 
part of their long-term monitoring program. OC-normalized total PCB concentrations in collocated 
bed sediment samples are shown in Table B-8. PCB concentrations in the sediment traps were below 
the remediation goal of 3 mg/kg OC and were lower than the bed sediment samples at every station. 
These data suggest that newly depositing sediments have lower total PCB concentrations than the 
existing bed sediments. Total mercury concentrations in all sediment trap samples and collocated bed 
samples are similar. TOC content was approximately 5 percent in sediment trap samples 
and approximately 3 percent in bed sediment samples. The higher TOC in the sediment trap samples 
may reflect seasonal variation in water column solids composition as suggested by the USGS 
(Gartner et al., 1998), whereas bed sediment samples reflect average TOC content over all seasons. 
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Table C-8. Summary of sediment trap and sediment bed sample results. 

Station SI-01 SI-02 SI-03 SI-04 
Total mass captured in sediment traps  
(g dry wt) 443 397 406 624 
Total PCB in sediment trap sample 
 (mg/kg OC dry wt) 1.5 1.0 1.9 2.6 
Mercury in sediment trap sample  
(mg/kg dry wt) 0.506 0.614 0.706 0.732 
 
% TOC in sediment trap sample 4.97 4.88 5.18 4.83 
% fines in sediment trap sample  
(silt + clay) 91.9 90.1 95.7 93.2 
Total PCB in bed sediment sample  
(0-10 cm) (mg/kg OC dry wt) 2.7 1.6 49.2 10.9 
Mercury in bed sediment sample  
(0-10 cm) (mg/kg dry wt) 0.737 0.635 0.551 0.842 
% TOC in bed sediment sample 
(0 to 10 cm) 3.11 3.51 3.05 3.31 
% fines in bed sediment sample 
(silt + clay) 96.5 92.1 85.3 88 

C.3.3 TIER 2 CONCLUSIONS AND RECOMMENDATIONS 
Tier 2 data were used to refine the conceptual site model for sediment transport. General sediment 

management questions and project-specific objectives were addressed, and remaining data gaps and 
uncertainties were identified.  

C.3.3.1 Refined Sediment Transport Conceptual Site Model 
The Tier 2 evaluation confirmed the conceptual site model for sediment transport presented in 

Section 1.3, with the following refinements. Site-specific measurements in the OU B Marine pier 
area indicated that bed shear stresses were an order of magnitude lower than critical shear stresses for 
erosion during the deployment period, and no resuspension due to waves or tides was observed. 
Although the suspended sediment concentration data set was incomplete, available data indicated that 
suspended sediment concentrations were low. Sediment trap data indicate that PCB concentrations in 
newly deposited sediment are less than the remedial goal of 3 mg/kg OC.  

The analysis of potential scour from conventional propeller wash indicated that no scour is likely 
until velocities of 35 to 40 cm/s are reached. The maximum scour depth after 30 minutes is estimated 
to be less than 2 cm. Measurements of velocities associated with other types of tugboat drives (e.g., 
Z-drive or cycloidal) are currently unavailable. Once tug activity ceases, it is likely that the sediments 
will deposit back to the bed in the same region due to the low overall tidal velocities at BNC.  

C.3.3.2 Sediment Management Questions 
The answers to the four general sediment management questions developed in the Tier 1 

evaluation were reviewed and revised in light of the additional information obtained in Tier 2. In 
addition, specific questions formulated by the BNC project team also are addressed.  

C.3.3.2.1 Could Erosion of the Sediment Bed Lead to the Exposure of Buried Contamination? 
The Tier 2 evaluation confirmed that there is no significant potential for erosion of the sediment 

bed and exposure of buried contamination due to currents. Current velocities were relatively low 
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during the 2005 deployment period, with maximum velocities generally less than 10 cm/s at every 
station. Bed shear stresses were up to an order of magnitude lower than the critical shear stress for 
erosion that was measured at each station from the SEDflume analysis. This measurement implies 
that shear stresses on the sediment bed never reached the threshold for erosion, and that sediment 
erosion at each station did not occur during the deployment period. In addition, low turbidity 
measurements were observed during the deployment period.  

C.3.3.2.2 Will Sediment Transport Lead to the Redistribution of Contamination Within the Site, 
or Movement of Contamination Off Site? 

The Tier 2 evaluation indicates that sediment transport within the BNC due to waves and tides is 
insignificant. The analysis of prop scour based on forces generated by a conventional propeller 
indicate that scour depths would be on the order of a few centimeters at velocities of 35 to 40 cm/s; 
however, site-specific information on forces generated by other types of propellers is not available. 
Any sediment resuspended by anthropogenic forces (e.g., propeller wash or nearshore maintenance 
and construction) is not expected to be transported any significant distance due to the weak tidal 
currents. 

C.3.3.2.3 Will Natural Processes Lead to the Burial and Isolation of Contamination by 
Relatively Clean Sediment? 

The Tier 1 evaluation indicated that Sinclair Inlet is a net depositional environment as evidenced 
by radioisotope and contaminant profile data (URS, 1999a; Crecelius et al., 2003). The Tier 1 flux 
analysis shows a net transport of sediment into Sinclair Inlet during a typical tidal cycle. Tier 2 
sediment trap results showed that PCB concentrations in newly deposited sediments are lower than 
PCB concentration in bed sediments. In addition, the sediment trap PCB concentrations were all 
below the 3 mg/kg OC remedial goal. These results indicate that natural processes will lead to the 
progressive burial and isolation of contaminated sediments by relatively cleaner sediment in 
undisturbed areas.  

C.3.3.2.4 If a site is actively remediated, could sediment transport lead to the recontamination 
of the site? 

Possible explanations for apparent recontamination of the dredged area at BNC are identified 
below, and interpreted in terms of likelihood based on the refined sediment transport conceptual site 
model. 
• Transport of contaminants from adjacent unremediated areas or offsite sources. Transport 

from other areas due to wave and tidal action is unlikely, given the weak currents observed in 
Sinclair Inlet and relatively low PCB concentrations (i.e., below the 3 mg/kg OC remedial goal) 
measured in sediment trap samples.  

• Resuspension and transport due to propeller wash. The initial evaluation based on conventional 
(open wheel) propellers indicates that this mechanism is unlikely to cause significant resuspension. 
Information on velocities generated by other types of propeller designs is currently unavailable 
(e.g., Z-drive and cycloidal); therefore, the potential differences in scour potential are not known. 

• Residual contamination from remedy implementation. Recontamination of dredged areas can 
occur due a variety of processes including deposition of sediment resuspended during the dredging 
or disposal process, incomplete removal of sediment, and slumping of excavation sidewalls. 
Evaluation of recontamination potential due to these processes was outside the scope of the 
sediment transport study.  
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• Inaccuracies in the site-specific natural recovery model. A natural recovery model was used to 
predict post-remediation sediment concentrations in dredged areas, and expected time to achieve 
remedial goals through monitored natural recovery (URS, 2000). Inaccurate assumptions regarding 
any of the input parameters in the natural recovery model could have resulted in inaccurate 
predictions of post-remediation PCB concentrations in sediment, and/or effectiveness of monitored 
natural recovery. Tier 2 study data were used to help validate and refine the input parameters for 
the natural recovery model (TTEC, 2006).  

The NAVFAC NW project team for the BNC site demonstration provided the following specific 
questions: 

C.3.3.2.5 Is the conceptual model of localized sediment transport at BNC accurate? 
The Tier 1 and Tier 2 evaluations confirm the conceptual model of localized sediment transport for 

BNC. Transport rates due to waves and tides are minimal, and sediments are expected to be stable in 
the absence of anthropogenic disturbance.  

C.3.3.2.6 Can the input parameters used in the natural recovery model be validated or refined 
to increase confidence in the model results? 

As noted above, the Tier 2 study data were used to help refine and validate input parameters for the 
natural recovery model (TTEC, 2006). 

C.3.3.2.7 How do sediment transport patterns guide the determination of what, if any, 
additional remedial actions are necessary?  

Given the lack of active transport in Sinclair Inlet, apparent recontamination of dredged areas does 
not appear to be caused by uncontrolled onsite or offsite sources of contamination, and additional 
source control actions do not appear to be necessary. Although propeller wash does not appear to be 
significant mechanism for sediment transport, additional study regarding potential scour from the 
types of vessels commonly used in BNC would clarify whether scour interferes with natural recovery 
processes.  

C.3.3.3 Major Data Gaps and Uncertainties 
Some of the remaining uncertainties associated with the characterization of sediment transport at 

BNC are as follows: 
• Hydrodynamic measurements within the pier area at BNC were collected in the summer only, 

and may not represent conditions during other seasons. However, based on measurements 
collected by the USGS in Sinclair Inlet in winter and summer, conditions are not expected to be 
significantly different. 

• The potential effects of extreme events (e.g., 100-year storm) were not evaluated as part of the 
Tier 1 or Tier 2 studies, but wind and wave effects are not anticipated as significant in the 
protected deep water piers during an extreme event. The water depths of 12 m and greater in the 
area of interest are not impacted by wind waves, and no data or anecdotal evidence indicate 
currents significantly larger than those measured.  

• Net sediment deposition rate is a key parameter for the natural recovery model. All of the 
available radioisotope data are from cores located south of the pier area in Sinclair Inlet rather 
than from the pier area itself; therefore, they may not be representative of deposition rates within 
the piers. Additionally, the estimates of net deposition rates are variable, from 0.25 cm/yr 
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(average of eight ENVVEST cores from Sinclair Inlet and Dyes Inlet; Crecelius et al., 2003) to 
0.91 cm/yr (maximum rate measured in a core collected for the RI; URS, 1999a). However, it 
could be difficult to collect intact cores for radioisotope analysis from the pier areas because of 
the potential for disturbance from anthropogenic activities. 

• As noted above, additional study regarding the velocities generated by other types of propellers 
(e.g., Z-drive or cycloidal) would address uncertainty regarding the effects of ship activity within 
BNC.  

• Conclusions regarding the quality of recently deposited sediment are based on a single sediment 
trap sample at each of four stations. Estimates of PCB and TOC concentrations in incoming 
sediment would be improved if additional samples were collected over all seasons.  

These uncertainties can be considered in conjunction with the sediment transport study results and 
other information as part of planning potential future remedial activities in OU B Marine. 
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C.5 ATTACHMENT—TIER 1 FLUX CALCULATIONS 

The Navy conducted a study to assess the net flux of sediments in Sinclair Inlet using their Marine 
Environmental Survey Capability (MESC) (Katz et al., 1999). Current and suspended sediment data 
were collected along cross-sections at the mouth of Sinclair and Dyes Inlet over a full tidal cycle 
(Figure ATT-1). Flux calculations were performed to determine the amount of sediment moving 
through the system and the net direction of movement over a tidal cycle using the method outlined 
below, as described by Dyer (1997).  
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Figure ATT-1. Locations of transects used for the sediment flux calculation. 

The instantaneous flux, F, through a section perpendicular to the mean flow is given by the 
equation: 

,
 

where u is the velocity, c is suspended-sediment concentration, dz is the depth interval between 
measurements and h is the depth (Dyer, 1997). The angle brackets denote averaging over the total 
depth and an overbar (i.e. u ) denotes an average over time. At any depth, u = uz + u' and c = cz + c', 
where uz and cz are the observed values at a given height above the bed, z, and u' and c' are the 
turbulent variations of these values. The values of uz and cz can also be evaluated as: 

vz uuu +=  and vz ccc += , 
where uv and cv are deviations from the depth mean values. Over a tidal cycle, values for velocity and 
suspended-sediment can be evaluated as 

Uuu +=  and, Ccc += , 

∫ = ⋅= 
h

0 
uch dzucF 
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where 

∫ ⋅=
T

dtu
T

u
0

1
 and ∫ ⋅=

T

dtc
T

c
0

1
,  

where u  and c  are mean values of <u> and <c>, respectively, over the tidal cycle, and U and C 
represent the deviation from the mean values over the tidal cycle. Thus, the instantaneous 
fluxes of sediment at evenly spaced intervals through the tidal cycle can be averaged over time, 
yielding a net mean flux, Q , which can be broken down into several components, represented 
by the equation: 

∫∫∫ +⋅+⋅+⋅⋅=
TT

vv

T

dtcuh
T

dtcuh
T

dthUC
T

cuhQ
000

''111
   

or 
'')( cuhcuhhUCcuhQ vv +++=  

.4321 QQQQ +++=  

The first term, Q1, represents the contribution of the flux due to mean Eulerian flow. The second 
term, Q2, is referred to as tidal pumping, which arises from the phase differences between the mean 
velocity and suspended-sediment concentration through the tidal cycle. The third term, Q3, is the 
shear effect that arises from the variation of suspended-sediment concentration with velocity over 
depth. The fourth term, Q4, is caused by short period turbulent diffusion as a result of eddy diffusion. 
The value for this term is generally very small and can often be ignored (Dyer, 1997). For an 
accurate estimate of flux over a tidal cycle, velocity and suspended-sediment concentration values 
were determined for every lunar half-hour, or 0.0223 days.  

Calculations show that the net Q flux of sediment is directed into Sinclair Inlet and out of Dyes 
Inlet (see table). A breakdown of the flux components shows that the term Q1, representing the mean 
flow, is directed into Sinclair Inlet and out of Dyes Inlet. The tidal pumping term, Q2, is controlled 
by the variation in velocity and suspended sediment from the mean values as well as by changes in 
depth. Q2 is positive (into the inlet) for Sinclair Inlet and negative (out of the inlet) for Dyes Inlet. 
The tidal pumping effect was much stronger and also in a negative direction at Dyes Inlet as a result 
of higher suspended-sediment concentrations and stronger current velocities during the ebb tide, 
relative to the flood. The shear effect, Q3, is controlled by vertical variations in suspended-sediment 
concentration and current velocity. The Dyes Inlet transect has a very low Q3 values as a result of 
little vertical structure in suspended sediment concentration. The Sinclair Inlet transect, on the other 
hand, shows vertical stratification in both salinity and suspended sediment concentration throughout 
the tidal cycle resulting in a significant Q3 value. The sum of these terms for each anchor station 
results in the mean flux, Q , showing an outward flux of sediments at Dyes Inlet and an inward flux 
at Sinclair Inlet. Fluxes were calculated at regularly spaced intervals across the transect, and then 
integrated to determine both the net instantaneous flux and the total flux of sediment over a tidal 
cycle. 
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Table ATT-1. Integrated mean fluxes and total flux per tidal cycle for the Sinclair and Dyes Inlets.  
A negative flux is out of the inlet and a positive flux is into the inlet. 

 Sinclair Inlet (g/s) Dyes Inlet (g/s) 

Q1 112.8 3.2 

Q2 27.8 -41.3 

Q3 -19.3 0.0 

Q  121.3 -38.1 

 Sinclair Inlet (kg) Dyes Inlet (kg) 

Total F 225.8 -70.9 
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D.1 BACKGROUND 

Engineering Field Activity Northeast, Naval Facilities Engineering Command (NAVFAC) 
(now part of Atlantic Division NAVFAC) requested a Tier 1 sediment transport evaluation to 
support the remedial investigation (RI) of the offsite portion of Site 17 (Building 32), Gould 
Island, Naval Station Newport, Newport, Rhode Island.  The Tier 1 evaluation was performed 
following the methodology presented in the User’s Guide for Assessing Sediment Transport at 
Navy Facilities (User’s Guide).  The results of the Tier 1 evaluation and recommendations for 
additional investigation to address key sediment management questions are presented in this site 
demonstration report.   

The report is organized according to the framework provided in Section 1.1 of the User’s 
Guide.  Section D-1 presents a site description and conceptual site model (CSM) for sediment 
transport.  Section D-2 presents the Tier 1 sediment transport evaluation and discusses the 
application of the results to sediment management questions.  References are provided in Section 
D-3.  

D.1.1 PROJECT HISTORY 

Gould Island is located in the East Passage of Narragansett Bay, 1.5 miles west of Newport 
(Figure D-1).  The island is 52 acres in size, and Site 17 (the former Building 32 area) occupies 6 
acres at the north end of the island.  Gould Island also has a formerly used defense site (FUDS) 
operated by the U.S. Army Corps of Engineers that is being evaluated for the presence of 
contamination.   

Site 17 was developed in the early 1940s.  The site was primarily occupied by Building 32, a 
torpedo overhaul shop that included electroplating, torpedo service and maintenance, machine 
shops, degreasing shops, and grinding/buffing shops.  The facility was operated primarily during 
World War II and was inactive after the 1950s.  Building 32 was demolished in 2001–2002.  Site 
17 also includes former underground storage tanks, polychlorinated biphenyl (PCB) transformer 
buildings, and former material storage areas.   

Solvent and electroplating wastes were apparently discharged from Building 32 to 
Narragansett Bay on the east side of Gould Island via a floor drain system.  Additionally, a 
number of sewer, stormwater, and wastewater outfalls discharged to the bay on the east and west 
sides of the island.  Discharge of wastes via the outfall pipes was once likely to be a significant 
source of contaminants to the nearshore area around Gould Island; however, these sources are no 
longer active.   

Contaminants of potential concern identified for Site 17 include solvents, fuel-related 
compounds, metals, and PCBs.  An RI was performed in 2005–2006 to determine the nature and 
extent of contamination associated with the past use and disposal of chemicals at Site 17 (TtNUS, 
2006).   
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D.1.2 SITE DESCRIPTION 

The first step in the Gould Island sediment transport study was to compile a site description of 
the offshore area based on previous investigations, including the RI.  These studies provided the 
baseline data for the sediment transport CSM and Tier 1 sediment transport evaluation. 
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Figure D-1. Site location map and aerial photo of Gould Island taken in 1997; Building 32  
is visible at the north end of the island. 

D.1.2.1 Topography and Bathymetry 

Gould Island is composed of bedrock covered with a thin layer of topsoil.  The north end of the 
island is an exposed point of land, with a breakwater extending to the north and east, forming a 
partially protected area referred to as the Stillwater Basin (Figure D-1).  The water depth in the 
boat basin is approximately 6 m.  The intertidal zone is steep, and the water depth increases to 
greater than 20 m off the east and west sides of the island.    

The intertidal shoreline along the east side of Site 17 consists of a deteriorated steel sheetpile 
wall backfilled with boulders and broken concrete.  The shoreline at the north end of the island in 
the Stillwater Basin consists of a partially collapsed former rigging platform.  The northwest 
shore of the island consists of a stony beach face.  Most of the shoreline is exposed to wave 
action, except for the partially protected Stillwater Basin at the north end of the island.  
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D.1.2.2 Hydrodynamic Processes 

Narragansett Bay is a partially to well-mixed estuary.  Strong tidal motions and highly variable 
bottom topography result in a well-mixed water column (Kincaid, Ellis, and DeLeo, 1996). 
Freshwater input is at a maximum in the winter and spring, and at a minimum in the late summer 
and fall.  The salinity gradient in the bay is from north to south.   

Narragansett Bay has an average depth of 9 m, with a maximum depth in the East Passage of 
57 m.  Circulation patterns in Narragansett Bay are oriented north–south and are driven primarily 
by tides. Residual flow is to the south.  Secondary circulation is driven primarily by the wind.  
Prevailing winds are from the southwest in the summer and the northwest in the winter.  It has 
been reported that wind events can permeate the entire water column and at times provide more 
force than tidal flow in the bay (Weisberg, 1976).  

Gould Island is subject to prevailing wind exposure and currents almost year-round.  Based on 
field observations, maximum tidal current velocities are between 25 and 50 cm/s at the southern 
end of the island (TtNUS, 2006).  The presence of sand deposits in intertidal and subtidal areas at 
the south end of the island could suggest that there is a net southern transport of sediment along 
both sides of the island.  A 1943 aerial photograph of the island shows sand deposits on the north 
sides of piers, which also indicates the southward transport of sediment along the shoreline. 

Sediment deposition is not evident in the intertidal areas adjacent to Site 17, except in the 
Stillwater Basin at the north end of the island.  Net sediment accumulation rates in Coddington 
Cove, approximately 3 km to the east, were estimated to be up to 2.2 cm/year (SAIC and URI, 
1997).  However, deposition rates in the Stillwater Basin are anticipated to be lower, based on its 
higher energy location in the center of the East Passage.   

D.1.2.3 Sediment Properties 

A field investigation was conducted as part of the RI between May and September 2005 
(TtNUS, 2006).  The field effort included an underwater video survey and non-invasive eelgrass 
survey in addition to sediment sample collection and analysis.  The underwater video survey 
provided information about bottom sediment type, aquatic vegetation, biota, and presence of 
debris.  The eelgrass survey defined a narrow band of eelgrass up to 30 m in width on the east 
and west sides of the northern end of Gould Island.   

Sediment samples were collected from 25 stations located in the subtidal and intertidal zones 
along the shoreline of Gould Island.  Sixteen stations were located proximal to the existing or 
suspected terminus of each outfall pipeline.  Nine additional stations were located downgradient 
(south) of outfall pipelines and presumed release points. Sample locations are in Figure D-2. 

Fifty-seven surficial sediment samples (0 to 15 centimeters [cm]) were collected; 49 from 
subtidal locations and eight from intertidal locations.  Nine additional subsurface samples (15 to 
30 cm) were collected from subtidal locations, where substrate conditions permitted.  Sediment 
samples were analyzed for grain size distribution, total organic carbon (TOC), volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), polynuclear aromatic 
hydrocarbons (PAHs), pesticides and PCBs, metals, cyanide, gasoline-range and diesel-range 
organics (GRO/DRO), and acid volatile sulfides/simultaneously extractable metals (AVS/SEM).  
In addition, measurements of the surface water temperature, pH, specific conductivity, dissolved 
oxygen, and salinity were collected at each sediment sample location. 
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Figure D-2. Site map of Gould Island showing the location of the RI sediment samples. 

Sediment sample results from the RI indicate that grain size distribution varies based on the 
general location within the study area (TtNUS, 2006).  Overall, coarse-grained materials (that is, 
sand or gravelly sand) are the predominant sediment type.  The sand and gravel content in RI 
samples ranged from 48 to 96 percent.  In general, gravel comprises a larger component of the 
nearshore intertidal sediment, with gravel content decreasing with increasing distance from the 
shoreline into the subtidal zone.   

The only fine-grained samples were collected in the Stillwater Basin, where the fines content 
(silt and clay) ranged from 25 to 51 percent of sediment.  The average values for percent fines 
were approximately 13 percent for the northeast and northwest sides of the island,  
36 percent for the Stillwater Basin, and 9 percent for the samples collected in the south part of the 
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island.  Average TOC content was 0.7 to 0.9 percent in sediment samples from the northeast, 
northwest, and southern sides of the island, and 1.7 percent in samples from the Stillwater Basin. 

Contaminant concentration data indicate that PCBs, PAHs, and several metals were elevated 
above benchmark values at specific locations along the shoreline and in the subtidal sediment.  
Samples with elevated contaminant concentrations were located primarily in the Stillwater Basin 
and along the northeast shoreline.  Figures D-3 and D-4 show the distribution of PCBs in surface 
sediment samples at the north end of the island and the entire island, respectively.  Aroclor 1260 
was the only PCB detected in sediment.  PCB concentrations were highest in samples from the 
Stillwater Basin, with a maximum of 41,000 micrograms per kilogram (µg/kg) detected in the 
sample from Station SD312.  Concentrations greater than 1,000 µg/kg were measured in samples 
from the subtidal area adjacent to the former ferry slip (Stations SD304 and SD305).  PCB 
concentrations were relatively lower in surface sediments between the Stillwater Basin and the 
former ferry slip, which suggests that a concentration gradient from north to south is not present.  
PCB concentrations also appear to decrease south of the former ferry slip, although no sample 
data are available for the area between Stations SD304 and SD303 on the east side of the island 
(Figure D-4).   

The distribution of the PCBs in sediment appears to correlate to upland areas where PCBs were 
removed from the site in 1999–2002.  The presence of PCBs in sediment most likely originated 
from the former waste discharge system and/or overland runoff from upland release areas.  
Shoreline erosion of PCB-contaminated soils also may have contributed to offshore 
contamination, particularly in the area near the former rigging platform at the north end of the 
site where a release occurred in the past (TtNUS, 2006).  

D.1.2.4 Biological Activity 

Species observed by the sampling team during the RI included a variety of invertebrate and 
fish species.  Invertebrate species included quahogs (Mercenaria mercenaria), mussels (Mytilus 
edulis), a soft shell clam (Mya arenaria), hairy sea cucumbers (Sclerodactyla briareus), lobsters 
(Homarus americanus), purple sea urchins (Arbacia punctulata), and several species of crabs.  
Fish species included cunner (Tautogolabrus adspersus), tautog (Tautog onitis), scup 
(Stenotomus chrysops), striped bass (Morone saxatilis), summer flounder (Paralichthys 
dentatus), winter flounder (Pleuronectes americanus), menhaden (Brevoorita tyrannus), and 
silversides (Menidia sp.). In addition, a tropical transcient, snowy grouper (Epinephelus 
niveatus), also was observed at one sediment station (SD303). 

D.1.3 SEDIMENT TRANSPORT CONCEPTUAL SITE MODEL 

The sediment transport conceptual site model for Gould Island is presented in Figure D-5.  
Gould Island is subject to prevailing wind exposure and currents almost year-round.  Based on 
field observations, tidal current velocities around the island are a maximum of 25 to 50 cm/s at 
the southern end of the island.  Residual flow in Narragansett Bay is to the south.   

Most of the shoreline is exposed to wave action, although the breakwater at the north end of 
the island partially protects the Stillwater Basin.  However, the presence of eelgrass beds on the 
eastern and western shorelines adjacent to Site 17 suggests that the impacts from waves and 
currents are being attenuated, and that no net erosion of the near-shore sediments is occurring.   
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Figure D-3. PCB concentrations in surface sediment samples adjacent to Site 17. 
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Figure D-4. PCB concentrations in surface sediment samples throughout the study area. 

Sediment accumulation is not evident in the intertidal and subtidal areas adjacent to Site 17, 
except in the Stillwater Basin at the north end of the island.  Sediments are generally composed 
of sand or gravelly sand with less than 15 percent silt and clay, except in the Stillwater Basin 
where silt and clay content increases to an average of about 36 percent.  Along the northeast 
shoreline, wind waves prevent fine-grained sediments from depositing, resulting in a sandy 
bottom.   
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  Figure D-5. Sediment Transport Conceptual Site Model for Gould Island. 
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D.2 TIER 1 EVALUATION 

A Tier 1 sediment transport evaluation was conducted to support interpretation of the RI data 
for sediments adjacent to Site 17 and address sediment management questions that may be 
relevant for the site. 

D.2.1 TIER 1 RESULTS 

Existing data were used to characterize sediment erosion and resuspension, transport, and 
deposition using the methods outlined in Section 3 of the Users Guide.  Tier 1 results are 
presented below. 

D.2.1.1 Erosion and Resuspension 

The potential for sediment erosion and resuspension due to tidal circulation and wind-
generated waves was evaluated.  The wave analysis included consideration of extreme storm 
conditions. 

D.2.1.1.1 Erosion Potential Due to Tidal Circulation 

The Site 17 RI (TtNUS, 2006) provided information about the hydrodynamic and sediment 
properties important for evaluating the potential for erosion along the Gould Island shoreline.  
Erosion potential was evaluated at RI Stations SD304, SD305, SD312, and SD316 because of the 
relatively higher PCB concentrations that were measured in samples from these stations (Figures 
D-3 and D-4).  Table 1 summarizes the parameters used for estimating the erosion potential at 
each station due to tidal currents.  Current velocities were taken from Spalding, Swanson, and 
Turner (1990) and represent maximum current speeds during mid-ebb flow.  Currents are most 
likely much lower in the Stillwater Basin; however, no data were available for the basin so the 
shoreline current estimates were used.   

Mean particle diameters show that sediments at Stations SD304 and SD305 are medium-
grained sands, and sediments at Stations SD312 and SD316 are very fine-grained sands.  Based 
on these parameters, the bottom shear stress, d* (dimensionless particle diameter), and critical 
shear stress were calculated using the methods outlined in Section D.3.4.1 of the User’s Guide.  
Results of these calculations show that the bottom shear stress is the same order of magnitude as 
the critical shear stresses, which indicates that transport of bed sediments due to tidal currents 
under typical hydrodynamic conditions is possible.  This result is consistent with the coarse grain 
sizes observed during the RI. 
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Table D-1. Parameters for estimating erosion potential. 

Station 

 304 305 312 316 

Maximum Current velocity 
(knots)* 0.6 0.6 0.6 0.6 

Current velocity (m/s) 0.31 0.31 0.31 0.31 

Median particle diameter (µm) 254 308 162 104 

Bottom Shear Stress (Pa), τ 0.29 0.29 0.29 0.29 

d* (dimensionless particle 
diameter) 5.79 7.02 3.69 2.37 

Critical Shear Stress (Pa),τce 0.18 0.19 0.17 0.17 

* Spaulding, Swanson and Turner (1990); mid-ebb flow (as quoted in RI field documentation, 
App. E-2) 

D.2.1.1.2 Extreme Event Analysis 

The potential for resuspension of sediments in the Stillwater Basin due to wave activity, 
including under extreme storm conditions, was also evaluated because of concerns about high 
PCB levels measured in sediment samples from Stations SD312 and SD316 (Figure  
D-3).  Gould Island is subjected to frequent winter storms and occasional hurricanes.  The most 
powerful regional storm is a nor’easter with strong winds blowing out of the north or northeast.  
This type of storm has the potential to produce large waves in the vicinity of Gould Island 
because of the large fetches (the unsheltered distance over which the wind is blowing) in those 
directions (10 to 12 km).  Strong winds blowing from other directions have less of an impact on 
Gould Island because the fetch lengths in those directions are much smaller. The potential 
impacts of winds from the north and north–northeast on sediments in the Stillwater Basin were 
evaluated in this analysis. 

An analysis was conducted of local winds to determine the frequency and direction of winds in 
the region.  Wind data from the National Oceanographic and Atmospheric Administration 
(NOAA) National Data Buoy Center C-MAN buoy BUZM3 located south of Buzzard’s Bay, MA 
(southeast of Narragansett Bay, RI) were used because this buoy provides the longest nearly-
continuous record for the region.  The record length used was from 1986 to 2005, with a data gap 
for 1995 and 1996.  These results show dominant storm winds from the north-northeast and the 
west-northwest (Figure D-6).  Because the north and northeast shores of Gould Island are 
protected from westward wind-waves, only the effect of wind-waves from the north and north–
northeast were considered. 

The extreme wind event for the region was assumed to be the 100-year return period wind.  A 
statistical analysis was conducted on the C-MAN wind record to predict the 100-year wind 
magnitudes for the north and northeast direction following the methods outlined in Goda (2000).  
The corresponding extreme wind predictions are provided in Table D-2. 
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Figure D-6. Wind rose diagram for CMAN buoy BUZM3 showing frequency and direction of storm 
winds greater than 15 m/s.  Outside ring shows wind direction in degrees and radial length is 
frequency of occurrence. 

Wind-wave propagation from each direction was modeled with STWAVE (STeady state 
spectral WAVE), an extensively validated wind-wave generation and wave propagation model 
developed by the U.S. Army Corps of Engineers (USACE) (Smith, 1999).  For the present study, 
a 15-m x 15-m rectangular grid was generated to encompass most of Narragansett Bay.  Due to 
the enclosed nature of the bay, swell from the Atlantic Ocean is considered negligible; therefore, 
wind was used as the primary driving force behind wave generation. 

Table D-2. Extreme wind predictions for a 100-year storm. 

 
Wind Direction 

Predicted Wind Speed 
(m/s) 

90% Confidence 
Intervals 

North 33 ±4 m/s 

North-northeast 34 ±4 m/s 
 

Two cases were modeled for each specified direction: (1) A typical storm case (15 m/s wind), 
and (2) a 100-year wind storm case (33-34 m/s wind, Table 2).  The bathymetry for the model 
was obtained from a public Narragansett Bay database (http://www.narrbay.org/) and 
interpolated onto the model grid.  Figures D-7 and D-8 show the final model domain with 
bathymetric contours.  The north end of Gould Island is denoted at the bottom of the domain.  
For each modeled scenario, the wind was applied from the two directions of interest for the 
typical storm and extreme storm cases. STWAVE was used to calculate the significant wave 
heights for each set of parameters.  The following section describes the results for each case. 
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Figure D-7. STWAVE domain for the study.  Contours represent water depth in meters. 

 

 
Figure D-8. STWAVE domain in the region north of Gould Island.  Contours represent water depth in 
meters. 
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The potential for resuspension of sediments in Stillwater Basin was evaluated for Station 
SD312, which is offshore of the bulkhead in about 2.1 m of water.  Table D-3 lists the wave 
height and period results from the STWAVE model at Station SD312.  The shear stresses in 
Table 3 were calculated using the Christoffersen and Jonsson (1985) wave-generated shear stress 
model using a roughness generated by particles in the very fine sand range.  The sediment 
roughness range was chosen from measurements of the particle size distribution in sediment 
samples from SD312. 

Table D-3. Model results for wave height, wave period, and shear stress for Station 
SD312 in Stillwater Basin. 

Case 
Wind 

Direction 

Wind 
Magnitude 

(m/s) 
Wave Height 

(m) 

Wave 
Period  

(s) 
Shear Stress 
(dynes/cm2) 

1 North 15 0.3 3.4 10.0 

2 North 33 0.9 4.8 47.0 

3 North-
Northeast 15 0.3 3.3 9.8 

4 North-
Northeast 34 1.2 5.0 65.0 

 

The significant wave height predictions resulting from the 100-year estimated wind speeds are 
shown in Figures D-9 and D-10.  The largest significant wave heights at Gould Island are 
predicted to reach approximately 2 m during a north wind in water depths of greater than 10 m.  
In the Stillwater Basin, which is shallower and partially protected by the pier structure to the 
north, the wave heights are significantly smaller.   
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Figure D-9. Significant wave heights for the 33 m/s north wind case. 

 
Figure D-10. Significant wave heights for the 34 m/s north–northeast wind case. 

Although the north wind produces the largest wave heights in Narragansett Bay, the extreme 
north–northeast winds generate waves that propagate more wave energy into Stillwater Basin.  
Figure D-11 shows the shear stresses for the north–northeast wind.  The highest shear stresses 
occur in the shallow regions of the bay where waves begin to shoal and eventually break.  The 
shoreline in Stillwater Basin experiences higher shear stresses due to this shoaling and breaking 
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of waves from the north–northeast.  Note that the entire northeast portion of the island 
experiences high shear stresses during storm events. 

Based on the summary of conditions at Stations SD312 and SD316 in Stillwater Basin (Table 
D-1), the waves are expected to produce shear stresses high enough during all of the storm cases 
to initiate sediment erosion.  Although the potential depth of erosion cannot be calculated with 
the available data, the STWAVE modeling effort demonstrates the likelihood for periodic 
sediment erosion during storm events.  The potential for periodic sediment erosion does not 
necessarily indicate net long-term erosion at the site.  Based on other lines of evidence such as 
the presence of silt and clay particle sizes and the very low tidal circulation, it still appears that 
Stillwater Basin has been a net depositional environment over the long-term. 

 
Figure D-11.  Bottom shear stresses for the 34 m/s north–northeast wind case. 

D.2.1.2 Deposition 

Based on underwater video surveys, no depositional areas were observed along the eastern and 
western shorelines of Site 17.  The relatively coarse grain sizes observed on the sediment bed 
suggest that deposition is not occurring in these areas.  Evidence exists, however, of some 
deposition at the north end of the island in the Stillwater Basin.  Grain sizes are finer in samples 
from the basin, and the protected environment would facilitate sediment trapping.  Sources of 
sediments to the basin include suspended sediments advected in from Narragansett Bay, runoff 
from Gould Island, and shoreline slumping.  

Suspended sediment concentrations in Narragansett Bay are relatively low (1 to 5 mg/L; 
Morton, 1972).  The highest probability for deposition is in the Stillwater Basin, where currents 
are expected to decrease.  The deposition rate can be estimated using the methods outlined in 
Section 3.4.3 of the Users Guide, although the grain size of suspended material is not known.  
Using the mean particle diameters measured at the stations in the basin (Table D-1), deposition 

Stillwater Basin 
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rates of 36 and 16 cm/year at Stations SD312 and SD316 were calculated.  These rates are 
extremely high and not likely to be accurate.  It is likely that suspended sediment particles are 
finer than those found on the sediment bed, which would result in lower deposition rates.  As 
previously noted, net deposition rates in Coddington Cove approximately 3 km to the east are on 
the order of 2 cm/year. 

D.2.1.3 Sediment Transport 

Visual field observations made during the RI indicated that suspended sediment concentrations 
are low.  Morton (1972) supports this observation, reporting concentrations of 1 to 5 mg/L.  
Therefore, sediment transport appears to be negligible, and it appears that neither appreciable 
erosion nor deposition of sediments is occurring along the shoreline.  PCB concentrations do not 
show a clear gradient and do not appear to indicate that the transport of contaminated materials is 
taking place.  Moreover, the comparison of estimated bottom shear stresses with critical shear 
stress indicates that resuspension and subsequent transport is unlikely to occur under typical 
hydrodynamic conditions. 

D.2.2 TIER 1 CONCLUSIONS AND RECOMMENDATIONS 

Tier 1 results regarding sediment transport were used to address the four general sediment 
management questions presented in Section 1.1 of the Users Guide and identify any key data 
gaps that could be addressed in future sampling efforts. 

D.2.2.1 Sediment Management Questions 

The general sediment management questions are discussed below based on Tier 1 results.   

D.2.2.1.1 Could Erosion of the Sediment Bed Lead to the Exposure of Buried 
Contamination? 

Subsurface sediment data were not collected as part of the RI; therefore, the existence of 
buried contamination has not been established.  However, based on the Tier 1 analyses for Gould 
Island, it does not appear that significant erosion of the sediment is occurring at the site in 
response to tidal circulation.  Calculations show that under maximum tidal conditions, the critical 
shear stress for erosion is just exceeded, but not likely to sustain widespread erosion.   

The extreme event analysis indicates that storm-generated waves may produce shear stresses 
high enough to initiate sediment erosion in the Stillwater Basin.  The potential depth of erosion 
cannot be calculated with the available data.  However, the potential for periodic sediment 
resuspension does not necessarily indicate that net long-term erosion occurs.  The Stillwater 
Basin appears to be a net depositional environment based on the presence of finer-grained 
sediment relative to the rest of the study area, and the low current speeds within the basin.  The 
potential for erosion based on anthropogenic activities (such as ship movements) was not 
evaluated due to lack of data.   

D.2.2.1.2 Will Sediment Transport Lead to the Redistribution of Contamination within the 
Site or Movement of Contamination Off Site? 

It does not appear that the active transport of sediments is occurring under typical 
hydrodynamic conditions.  Currents along the Gould Island shoreline do not appear to be high 
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enough to resuspend and transport sediments.  Although sediments in the Stillwater Basin may be 
resuspended by waves during storms, most of the sediments are probably re-deposited within the 
basin due to the low tidal currents.  However, the breakwater that protects the basin is in a 
deteriorated state, and its failure could increase the probability for sediments to be eroded and 
redistributed both within the site and offsite. 

D.2.2.1.3 Will Natural Processes Lead to the Burial and Isolation of Contamination by 
Relatively Clean Sediment? 

No depositional areas (areas of fine sediment deposits) were observed during the underwater 
video survey, with the exception of the Stillwater Basin.  The sediment deposition rate in the 
Stillwater Basin is unknown, as is the quality of sediments that may be depositing on the 
sediment bed.  However, PCB concentrations in surface sediment adjacent to the former rigging 
platform are extremely high (that is, up to 41,000 µg/kg); therefore, natural recovery does not 
appear to be occurring. 

D.2.2.1.4 If a Site is Actively Remediated, Could Sediment Transport Lead to the 
Recontamination of the Site? 

At the current time, it does not appear that a significant amount of sediment transport is 
occurring at the site.  No evidence of either significant erosion or deposition was seen in the 
subtidal areas of Gould Island. Deposition does appear to be occurring in the Stillwater Basin; 
however, the absence of suspended particle data prevents determination of whether particles 
available for deposition are clean or if there may be an active source of contaminants to sediment. 

D.2.2.2 Major Data Gaps and Uncertainties 

The key data gaps and uncertainties that were identified during the Tier 1 evaluation are as 
follows: 

• More extensive vertical and spatial delineation of contaminant concentrations.  Higher 
resolution vertical and horizontal contaminant concentration gradients could provide 
information to infer sediment transport patterns.  Areas of particular interest based on the RI 
data are the Stillwater Basin and the area adjacent to the former ferry slip along the northeast 
shoreline. 

• Currents and waves along the northeast shoreline and in the Stillwater Basin.  
Although some hydrodynamic data are available for Narragansett Bay, wave and current 
measurements have not been taken in the immediate vicinity of the Gould Island shoreline 
and in the Stillwater Basin.  Site-specific hydrodynamic data, in conjunction with sediment 
erosion rate (that is, Sedflume) data, could provide more accurate estimates of sediment 
transport in the immediate vicinity of the site. 

Radioisotope analysis of sediment cores to establish sediment accumulation rates is not likely 
to be successful at Gould Island because the sediments along the northeast shoreline are sandy, 
and sediments within the Stillwater Basin have most likely been disturbed by construction and 
boat activity.   

As discussed in the User’s Guide, the decision about whether a Tier 2 evaluation is required 
must consider the level of uncertainty associated with the Tier 1 analysis, and the potential 
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consequences from a risk and cost perspective of making an incorrect site management decision 
based on the Tier 1 analysis.  Because the extent of contamination and associated level of risk 
have not been established for Gould Island sediments, it is not clear whether additional site-
specific sediment transport data are needed to refine the answers to the sediment management 
questions discussed above.  For example, if the extent of contamination in sediment is limited to 
relatively small and well-defined hot spots, then additional sediment transport data are probably 
not needed to support management decisions.  However, if the sediments within the Stillwater 
Basin are more extensively contaminated, then additional site-specific sediment transport data 
could be collected to evaluate potential remobilization in the event that the breakwater is 
breached or removed.  Consequently, the need for a focused Tier 2 evaluation should be 
evaluated after additional information on the nature and extent of sediment contamination and 
associated risk is available. 
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ACRONYMS AND ABBREVIATIONS 

µg/kg micrograms per kilogram 

µm micrometer 

AVS/SEM acid volatile sulfides/simultaneously extractable metals 

cm centimeter 

cm/s centimeters per second 

cm/year centimeters per year 

CSM conceptual site model 

d* dimensionless particle diameter 

DRO diesel-range organic 

FUDS formerly used defense site 

GRO gasoline-range organic 

km kilometer 

m/s meters per second 

mg/L milligrams per liter 

NAVFAC Naval Facilities Engineering Command 

PAH polynuclear aromatic hydrocarbon 

PCB polychlorinated biphenyl 

RI remedial investigation 

SVOC semivolatile organic compound 

TOC total organic carbon 

VOC volatile organic compound 
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1993 DAMP  

A document required under the First Term Permits issued by the Santa Ana and San 
Diego Regional Boards.  This document is the principal policy and guidance document 
for the countywide NPDES Stormwater Program. 

 
2000 DAMP 

An updated version of the 1993 DAMP.  Submitted in draft form as the proposed plan 
for the 2000 Report of Waste Discharge submittal. 

 
2003 DAMP 
 The final, updated version of the 1993 DAMP which was submitted in draft form in 2000 

as the proposed plan for the 2000 Report of Waste Discharge (2000 DAMP).  This 
document incorporates the Third Term Permit requirements and is the principal policy 
and guidance document for the countywide NPDES Stormwater Program. 

 
Best Management Practice (BMP) 
 A technique, measure or structural control that is used for a given set of conditions to 

manage the quantity and improve the quality of stormwater runoff in the most cost-
effective manner.  

 
Clean Water Act and Amendments 
 The Federal Pollution Control Act (Public Law 92-500), as amended (33 U.S.C. 1251 et 

seq.).  Federal regulation mandating a National Pollutant Discharge Elimination System 
permit for discharges into the Waters of the United States.  The goals of the act are to 
restore and maintain the chemical, physical and biological integrity of the nation’s 
waters. 

 
First Term Permits 

The Regional Boards issued Municipal Stormwater Permits No. CA 8000180 and No. 
CA 0108740 to the Permittees in 1991 for the period from 1990 – 1996.  

 
General Construction Permit 
 The NPDES general permit for stormwater discharges associated with construction 

activity.  SWRCB Order No. 99-08 DWQ, NPDES General Permit No. CAS000002 or its 
subsequent replacement. 

 
General Industrial Permit 

The NPDES general permit for stormwater discharges associated with industrial 
activity.  SWRCB Order No. 97-03 DWQ, NPDES General Permit No. CAS000001 or its 
subsequent replacement. 

 
Illegal Discharge 
 Any discharge to a municipal separate storm sewer that is not composed entirely of 

stormwater and that is not covered by an NPDES permit or identified in the NPDES 
Stormwater permit as an allowed discharge. 
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Illicit Connection 
 Any man-made conveyance or drainage system, pipeline, conduit, inlet or outlet, 

through which the discharge of any pollutant to the stormwater drainage system occurs 
or may occur.   

 
Implementation Agreement 

The agreement underpinning County and city cooperation which establishes the 
responsibilities of each Permittee and a funding mechanism for the shared costs of the 
Program. 

 
 Local Implementation Plan (LIP)/Jurisdictional Urban Runoff Management Plan (JURMP) 

The Permittee specific document that details how the stormwater programs within the 
DAMP are implemented within their local jurisdictions (synonymously referred to as a 
LIP in the Santa Ana Region and a JURMP within the San Diego Region). 

  
Orange County Stormwater Program 

The program designed by the Orange County Permittees for compliance with the 
NPDES permits. 

 
National Pollutant Discharge Elimination System (NPDES) Municipal Stormwater Permit 

 A provision of the CWA, section 402, that identifies municipal stormwater as a point 
source subject to regulation under the NPDES Permits.   

 
Permittees 

The cities of Aliso Viejo, Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana Point, 
Fountain Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, Laguna Beach, 
Laguna Hills, Laguna Niguel, Laguna Woods, La Habra, La Palma, Lake Forest, Los 
Alamitos, Mission Viejo, Newport Beach, Orange, Placentia, Rancho Santa Margarita, 
San Clemente, San Juan Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, 
Westminster, and Yorba Linda; the County of Orange; and the Orange County Flood 
Control District and any subsequently incorporated cities that become subject to the 
NPDES permit.  Each Permittee is individually responsible for the implementation of the 
program elements within its jurisdiction. 

  
General Permittee Committee 
 The committee made up of a representative from each of the Permittees that provides 

the overall guidance for the NPDES Stormwater Program.  
 
Point Source 
 Any discernable, confined, and discrete conveyance, including any conduit pipe, ditch, 

channel, sewer, tunnel, vessel, or other floating craft from which pollutants are or may 
be discharged. 

 
Principal Permittee 

The County of Orange is the Permittee designated with the responsibility to manage the 
NPDES Municipal Stormwater Program on behalf of the Permittees.     
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Program Effectiveness Assessment 

The NPDES Permits require the submittal of an annual Program Effectiveness 
Assessment to the Regional Board and EPA on November 15th of each year.   
 

Regional Water Quality Control Boards 
The Santa Ana and San Diego Regional Water Quality Control Boards are agencies that 
implement and enforce Clean Water Act Section 402(p) NPDES permit requirements, 
and are issuers and administrators of these permits on behalf of EPA within Orange 
County. 

 
Report of Waste Discharge (ROWD) 
 Constitutes the application to the RWQCB for the Third Term NPDES permit.  The 

ROWD presents the compilation of data from the current and previous permit terms and 
describes the proposed plan for future activities. 

 
Santa Ana Regional Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for Orange 
County from the northern Los Angeles County border southward to approximately El 
Toro Road.  The Permittees in the Santa Ana Regional Water Quality Control Board 
jurisdiction include the County of Orange, the Orange County Flood Control District 
and the twenty six (26) incorporated cities of Anaheim, Brea, Buena Park, Costa Mesa, 
Cypress, Fountain Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, La Habra, 
La Palma, Laguna Hills, Laguna Woods, Lake Forest, Los Alamitos, Newport Beach, 
Orange, Placentia, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and 
Yorba Linda.   

 
San Diego Regional Board 

The Regional Board that issues the NPDES Municipal Stormwater Permit for Orange 
County from approximately El Toro Road down southward to the San Diego County 
border.  The Permittees in the San Diego Regional Water Quality Control Board 
jurisdiction include the County of Orange, the Orange County Flood Control District 
and the eleven (11) incorporated cities of Aliso Viejo, Dana Point, Laguna Beach, Laguna 
Hills, Laguna Niguel, Laguna Woods, Lake Forest, Mission Viejo, Rancho Santa 
Margarita, San Clemente, and San Juan Capistrano.   

 
Second Term Permits 

The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 1996, Santa 
Ana Region CAS0108740 and San Diego Region CAS618030, which covered the time 
period from 1996-2002. 

 
State Water Resources Control Board 
 State agency that sets statewide policy for the nine Regional Water Quality Control 

Boards. 
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Total Maximum Daily Loads (TMDL) 
 A written, quantitative analysis and plan for attaining and maintaining water quality 

standards in all seasons for a specific waterbody and pollutant. 
 

Third Term Permits 
The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 2002, Santa 
Ana Region Order No. R8-2002-0010 and San Diego Region Order No. R9-2002-0002, 
which covers the time period from 2002-2007. 

 
Water Quality Planning Process 
 Systematic and detailed evaluation of the impacts of urban water quality on beneficial 

uses to determine or validate that actual impairments exist that warrant corrective 
action. 
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2006-07 Program Effectiveness Assessment (PEA) 

Executive Summary 

This Program Effectiveness Assessment (PEA) has been prepared as a joint submittal by the 
County of Orange/Orange County Flood Control District (hereinafter referred to as the County) 
to meet the requirements of the Third Term NPDES Permits that were issued by the Santa Ana 
and San Diego Regional Water Quality Control Boards to the County of Orange, the Orange 
County Flood Control District (OCFCD) and the incorporated cities of Orange County 
(collectively referred to as Permittees). The County’s jurisdiction consists of largely 
undeveloped and developing areas as well as fragmented unincorporated islands. 

The primary objective of the 2006-07 PEA is to describe the County’s stormwater program 
activities conducted from July 1, 2006 through June 30, 2007. Since implementation of many of 
the model programs in the 2003 Drainage Area Management Plan (DAMP) did not commence 
until February and July 2003, respectively, for the San Diego Regional Board and Santa Ana 
Regional Board areas, this reporting period represents the fourth year of full implementation 
within the County’s jurisdiction, which covers both Regional Board areas of Orange County.  

The County’s 2006-07 PEA is organized into twelve (12) sections which correspond with the 
structure of the 2003 DAMP. Through implementation of the DAMP programs as described in 
its Local Implementation Plan (LIP), the County has continued to recognize water quality as a 
top priority. Some of the more notable achievements during the reporting period include:  

Program Management (Section C-2) 

• Participation in every meeting of the countywide program committees, subcommittees 
and task forces. 

• Four meetings of the County’s internal NPDES Committee which consists of 
representatives from over twenty different County Departments. 

Plan Development (Section C-3) 

• Coordination with the City of Laguna Niguel on the restoration of Narco Channel in 
Laguna Niguel Regional Park. 

• Completion of a report on the Munger stormdrain sand filter BMP project in the Aliso 
Creek Watershed. 

• Transition of the Tustin Area Spill Control (TASC) demonstration project to the 
initiation of a permanent effort known as the Countywide Area Spill Control (CASC) 
program which includes the cities of Orange and Villa Park.  

Municipal Activities (Section C-5)  

• Inspected 80 County municipal facilities for BMP implementation. 

• Implemented Stormwater 101 training for all new County/RDMD employees. 
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• Cleaned 51.25 miles of drainage facilities including 1,525 catch basins. 
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• Removed a total of 681.7 tons (wet weight) of solid debris from the stormdrain system 
(combination of debris removed from catch basins, channels and pipes, trash barriers, 
dry weather diversion dams, pump stations and vaults).   

• Over 342 million gallons of urban runoff were diverted to the sanitary sewer for 
treatment from four diversion projects located in Huntington Beach, Fountain Valley 
and Costa Mesa. 

• Prevented an estimated 498 tons of solid debris from reaching the stormdrain system in 
unincorporated areas through street sweeping activities. 

• Collected 7,580,282 lbs. of household hazardous waste (including over 2 million lbs. of 
electronic waste) at the County’s Household Hazardous Waste Collection Centers. 

• Collected 1,123,423 gallons of used motor oil and 341,062 used oil filters through the 
County’s used oil recycling program. 

Public Education/Public Participation (Section C-6) 

• The County’s website, www.ocwatersheds.com , which focuses on watershed and 
stormwater issues, received 6,814,672 hits for the period. 

• Distributed a total of 20,520 outreach materials to County employees. 

• Participated in 9 public outreach events throughout the County.  

• 6.9 million public impressions through the County’s public education and outreach 
effort. 

• Coordinated a cleanup of Fullerton Creek Channel in conjunction with the cities of 
Buena Park, Fullerton and La Palma, as part of the annual Inner Coastal Watershed 
Cleanup Day.  

New Development/Significant Redevelopment (Section C-7)  

• 49 project Water Quality Management Plans (WQMPs) were approved describing post-
construction BMPs for 591.93 acres of new development/significant redevelopment 
within the County’s jurisdiction. 

Construction (Section C-8)  

• Conducted 1,915 stormwater inspections of construction sites under County jurisdiction 
resulting in 231 enforcement actions. 

• Held three training sessions on construction program requirements for 78 County 
employees. 

Existing Development (Section C-9) 

• Conducted 13 industrial facility stormwater inspections within the County’s jurisdiction. 

• Conducted 177 commercial site/source stormwater inspections within the County’s 
jurisdiction resulting in 4 enforcement actions. 
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Illegal Discharges/Illicit Connections (Section C-10) 

• Received a total of 311 pollution complaints/reports. 

• County Staff responded to 139 out of the 311 pollution complaints/reports received, 
resulting in 39 enforcement actions. 

Water Quality Monitoring (Section C-11) 

• Continued to coordinate implementation of the countywide monitoring programs under 
the Third Term Permits. 

Watershed Management (Section C-12) 

• The County continued to take the lead in coordinating with the public, cities, local, state 
and federal agencies as well as other stakeholders on watershed-scale efforts throughout 
Orange County including the Newport Bay, Aliso Creek, San Juan Creek, and San 
Gabriel River/Coyote Creek Watersheds.  

Program Effectiveness Assessment Approach 

During the 2004-05 reporting period, the Orange County Stormwater Program Permittees began 
to utilize the California Stormwater Quality Association (CASQA) approach to program 
effectiveness assessment which has been developed on a statewide basis. This approach is 
illustrated by the graphic below: 

CASQA Program Effectiveness Assessment Pyramid 
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Levels 1 to 3 are considered Implementation Outcomes, Levels 5 and 6 Environmental Outcomes 
and Level 4 a combination of the two types.  Each level has value in informing the stormwater 
program management process and it bears emphasis that not all are necessary or possible in 
every instance (CASQA, 2005).  
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With each year of monitoring data collected and reported in Section C-11 of the Unified PEA, it 
is anticipated that trends will begin to show progress toward achieving outcomes in Level 4 
(Load Reductions), Level 5 (Changes in Discharge Quality) and ultimately, Level 6 (Changes in 
Receiving Water Quality). With the County’s jurisdiction fragmented and spread throughout 
the region and overlapping many other jurisdictional boundaries, these water quality outcomes 
will more than likely be reported on a countywide or watershed level.  
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2006-07 Program Effectiveness Assessment (PEA) 

Conclusion and Recommendations 
 

This PEA spans a reporting period from July 1, 2006 through June 30, 2007 and contains 
information gathered from the fourth year of full implementation of the enhanced programs of 
the 2003 DAMP in both the San Diego and Santa Ana Regions. As with the prior PEA 
submittals, the goal of this annual summary is to use implementation measures to demonstrate 
overall program effectiveness and drive the iterative process.  
 
Implementation measures such as the number of construction/industrial/commercial 
inspections, enforcement actions, public impressions, etc., comprise the bulk of this document 
and involve the systematic collection of data on a yearly basis so that over time each 
jurisdictional program can compare numbers and point to trends which indicate a level of 
program implementation effectiveness.  
 
Progress was made during the 2005-06 reporting period in linking results from the extensive 
water quality monitoring effort throughout the County to program management decisions and 
this trend continued during the 2006-07 reporting period. For example, results from the dry 
weather monitoring allowed the County and other municipalities to maximize resources and 
conduct focused source investigations of defined drainage areas in search of specific pollutants 
(see Section C-10). Watershed Action Plans (DAMP Appendix D) have begun to evolve into 
strategic documents that focus on constituents of concern within each watershed. As attention 
shifts toward new Fourth Term NPDES Permits for Orange County, the progress of the 
County’s stormwater program under the Third Term Permits (2002 - 2007) has been significant.      
 
As implementation under the Third Term NPDES Permits draws to a close, the major 
conclusions that can be drawn at this time are: 

1) All County submittals have been made in compliance with the schedules in the Third 
Term NPDES Permits. 

2) This reporting period represents the fourth full year of data collection in both Permit 
Regions, and there continue to be signs that education, training and outreach efforts are 
resulting in a higher level of knowledge and awareness which is allowing for more 
effective implementation of the various elements of the 2003 DAMP within the County’s 
jurisdiction.  

3) The public has become increasingly aware and involved in reporting problems as 
evidenced by a sustained increase in the number of complaints received via the County’s 
website and pollution problem hotline (126 in 2006-07 and 107 in 2005-06 compared with 
only 34 in 2003-04). Complementing this shift in public behavior, County staff has 
become increasingly effective at identifying and mitigating threats to surface water 
quality.    

As a consequence, the County has the following recommendations: 
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1) Implementation of the proposed 2007 DAMP as submitted to the Santa Ana and San 
Diego Regional Boards in July and August of 2006, respectively, as part of the Report of 
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Waste Discharge (ROWD)/NPDES Permit renewal process should be initiated as a 
component of the fourth term permits. 

2) Assessment of program effectiveness should continue to link management of the 
proposed 2007 DAMP programs to water quality monitoring data trends and other 
direct measures of progress. 

3) Assessment of program effectiveness should continue to track trends in implementation 
measures made on an annual basis such as the number of public education impressions 
achieved, the amount of litter and debris removed from the stormdrain system, etc. 
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SECTION C-1, Introduction        
 
 
C-1.0 INTRODUCTION  
 
C-1.1 Introduction (LIP Section A-1.0) 
 
The municipal stormwater Permittees in Orange County (Section C-1.2 below) have developed 
a common Program Effectiveness Assessment (PEA) framework in order to better report to the 
Regional Boards the implementation and performance of the Permittees’ stormwater quality 
programs, individually and collectively.  
 
The objectives of the PEA are to: 
 

• Facilitate the collection and compilation of specific stormwater program 
implementation and validation data;  

 
• Provide an annual format by which the Permittees can, on a jurisdictional, watershed 

and/or countywide basis, compile and analyze program data.  As data is collected and 
analyzed over time, it will enable the identification of data gaps and/or trends;  

 
• Ensure that the iterative evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to each of the program components 
and is used as an effective management tool in determining where modifications within 
the Drainage Area Management Plan (DAMP) and/or Local Implementation Plan (LIP) 
may be necessary; and 

 
• Provide a mechanism for the Permittees to identify and report modifications that have 

or will be made to their LIP.   
 
C-1.2 Background  
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA), established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  An amendment to the Clean Water Act, the Water Quality Act, was approved in 
1987, which brought stormwater discharges into the NPDES Program.  EPA issued subsequent 
regulations on November 16, 1990.   

In response to those regulations, the County of Orange, the Orange County Flood Control 
District and the incorporated cities of Orange County have obtained, renewed and complied 
with the following NPDES Stormwater Permits from the Santa Ana and San Diego Regional 
Water Quality Control Boards (subsequently referred to as the Santa Ana Regional Board, the 
San Diego Regional Board or collectively as the Regional Boards):      

 

 

 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Introduction C-1-1 

 

0041759



 

SECTION C-1, Introduction        
 

NPDES Stormwater Permits 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order  

No. 
NPDES  

No. 
Date 

Adopted 
Order  

No. 
NPDES  

No. 
Date 

Adopted 

First 
(1990-1996) 90-71 CA 

8000180 July 1990 90-38 CA 0108740 July 1990 

Second 
(1996-2002) 96-31 CAS618030 March 

1996 96-03 CAS0108740 August 
1996 

Third 
(2002-2007) 

R8-2002-
0010 CAS618030 January 

2002 
R9-2002-

0001 CAS0108740 February 
2002 

 

Each permit renewal has required the Permittees to continue to implement ongoing stormwater 
quality management programs and develop additional programs in order to eliminate non-
stormwater discharges and control pollutants in stormwater discharges. 

As a result of the Third Term Permit requirements, the Permittees have significantly enhanced 
existing program elements and developed several additional ones. The updated DAMP has 
been finalized and submitted to the Regional Boards and is referred to as the 2003 DAMP.  One 
of the major challenges for the Permittees in developing the 2003 DAMP was the reconciliation 
between the two Regional Board permits for Orange County which contained significant 
differences for the first time. 
 
This reconciliation has been accomplished by revising the structure of the draft 2000 DAMP to 
include model programs and templates for Local Implementation Plans (also termed 
Jurisdictional Urban Runoff Management Programs (JURMP) in the San Diego Regional Board 
Third Term Permit) and Watershed Action Plans (formerly known as Watershed Chapters) 
(these have been developed for the San Diego Regional Board area where they are also known 
as Watershed Urban Runoff Management Plans (WURMPs) and are in development in the 
Santa Ana Regional Board area), which will assist the Permittees in implementing the programs 
within their individual jurisdiction and at a watershed scale as well as recognize the differences 
between the two sets of permit requirements.   
 
This PEA is a joint submittal of the County of Orange and the Orange County Flood Control 
District (OCFCD). The PEA in most instances will reference the County to cover both entities, 
since OCFCD is managed within the County’s Resources and Development Management 
Department. The County’s unincorporated jurisdiction consists of largely undeveloped and 
developing areas as well as fragmented unincorporated islands. OCFCD jurisdiction includes 
266 miles of open flood control channels as well as 124 miles of underground stormdrain lines. 
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This PEA covers the period from July 1, 2006 to June 30, 2007 and therefore documents the 
fourth year of implementation of the 2003 DAMP programs within the Santa Ana and San 
Diego Regions.  
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C-2.0 PROGRAM MANAGEMENT 
 
C-2.1 Introduction (LIP Section A-2.1) 

Program management activities conducted by the County to implement the LIP involved the 
following: 

• Coordination with the other Permittees on program development through the 2003 
DAMP; common program implementation (such as monitoring, public education and 
watershed programs); and a commitment of funding shared budgets under the 
Implementation Agreement; 

• Coordination with internal County departments to implement the LIP;  

• Preparing, approving and tracking shared and County cost budgets; and, 

• Data management and compliance reporting based on common practices specified in the 
2003 DAMP.  

This section addresses the County’s implementation of the program management elements of 
its LIP. 

C-2.2 Countywide Coordination (LIP Section A-2.2) 

Due to its role as Principal Permittee, each General Permittee Committee meeting is attended by 
several County representatives. For the purpose of coordination as a Permittee, the following 
contacts represent the County:   
 

Primary 
Contacts 

County of Orange 
Resources and Development Management Department 

Name Grant Sharp Ruby Maldonado 

Division Watershed & Coastal Resources 
Division/Stormwater Internal 

Planning & Development 
Services/Land Use Planning 

Address 1750 S. Douglass Rd., Anaheim 
92806 P.O. Box 4048, Santa Ana 92702 

E-mail Address grant.sharp@rdmd.ocgov.com ruby.maldonado@rdmd.ocgov.com 
Alternate 
Contacts 

County of Orange 
Resources and Development Management Department 

Name Chris Crompton Rick Sherry 

Division Watershed & Coastal Resources 
Division 

Planning & Development 
Services/Land Use Planning 

Address 1750 S. Douglass Rd., Anaheim 
92806 P.O. Box 4048, Santa Ana 92702 

E-mail Address chris.crompton@rdmd.ocgov.com richard.sherry@rdmd.ocgov.com 
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For the purpose of coordination as the Principal Permittee, the following contacts represent the 
County: 
 

Primary 
Contacts 

County of Orange  
Resources & Development Management Department 

Name Richard Boon Chris Crompton 

Division Watershed & Coastal Resources Watershed & Coastal Resources 

Address 1750 S. Douglass Rd., Anaheim 92806 1750 S. Douglass Rd., Anaheim 92806 

E-mail Address richard.boon@rdmd.ocgov.com chris.crompton@rdmd.ocgov.com 

 
The General Permittee Committee meets at least six times per year. The County had 
representatives at the following meetings:  
   

Meeting Date Attended 
July 27, 2006 X 
August 24, 2006 X 

September 28, 2006 X 

October 26, 2006 X 

December 21, 2006 X 

January 25, 2007 X 

February 22, 2007 X 
March 22, 2007 X 

April 26, 2007 X 

May 24, 2007 X 

June 28, 2007 X 
 
In addition, County representatives coordinated and participated in the following committees 
and task forces: 

Committee/Task Force Attended 
Data & Information Management  All Meetings 
LIP/PEA All Meetings 
Inspection All Meetings 
Trash & Debris All Meetings 
Legal/Regulatory Authority All Meetings 
Public Education All Meetings 
Water Quality All Meetings 
Ad Hoc – Disposal Options All Meetings 
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C-2.3 County Internal Coordination (LIP Section A-2.3)  

The NPDES Internal Committee, comprised of designated representatives from most County 
departments, was formed in August 2003 and meets at least quarterly during the year. Meetings 
were held on the following dates for 2006-07: 
 

Meeting Date 
July 12, 2006 
October 11, 2007 
January 10, 2007 
May 9, 2007 

 

Table A- 2.2 from Section A-2 of the LIP details the responsibilities of County departments 
under the Third Term Permits and the 2003 DAMP programs. No changes were made to the 
table during 2006-07. 
 
C-2.4 Fiscal Analysis (LIP Section A-2.4) 

The Fiscal Analysis includes the following: 

• The County’s expenditures for the previous fiscal year; 

• The County’s budget for the current fiscal year; and 

• A description of the source of funds. 

The Fiscal Analysis is intended to depict all NPDES compliance related costs for the 
County/Orange County Flood Control District. The tables on the following pages report costs 
that include both County operations and contracted services and are broken down into the 
following categories:  
 
Capital Costs 
 
Capital costs include any capital expenditure for each one of the DAMP elements.  This would 
consist of any land, large equipment, and structures, public project BMPs, and construction 
BMPs for public projects (see table below). The County’s capital costs totaled $193,820 for the 
2006-07 reporting period. This is a decrease of $343,099 over the $536,919 reported for 2005-06.   
 
Operations and Maintenance Costs 
 
Operations and maintenance costs refer to normal costs of operation including the cost of 
keeping equipment and facilities in working order (see table below).  The County’s operations 
and maintenance costs totaled $19,393,745 for the 2006-07 reporting period compared with 
$13,210,972 for the 2005-06 reporting period.  
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Total Costs 
 
The increased capital and operation and maintenance expenditures reflect costs not previously 
captured in the County’s PEA. A review of the fiscal analysis and reporting program was 
conducted during 2006-07 to improve capture of all NPDES compliance related costs. Tables A-
2.3 and A-2.4 were revised to reflect the fiscal analysis and better capture the costs associated 
with the Stormwater Program. A section for the County Contribution to the Countywide 
program was added to the table. The Watersheds category was deleted.  
 
The cost for Pesticide and Fertilizer Management consists of the total cost of landscape contracts 
and the County’s costs for pesticide application, including the cost of the fertilizer and 
pesticides. The Environmental Performance cost includes the total cost for both facility and 
public trash handling which cannot be separated.  
 
Funding Sources 
 
The funding sources describe the origin of the combined capital and operations and 
maintenance expenditures (see tables below). 
 
 
 

CAPITAL COSTS 
(Land, Large Equipment and Structures) 

 

LIP Program Elements FY2006-07 Costs Projected FY  2007-08 
Costs 

Public Project - BMPs BMPs, Retrofits, Facilities Constructed as a 
Component of Some Other Facility $80,800 $850 

Construction BMPs for Public 
Construction Projects 

Cost for Water Quality BMPs Used During 
Construction $200 $250 

Other Capital Projects/Major 
Equipment Purchases 

Capital Improvements Related to the Program that 
are not Strictly BMPs and Costs for Purchase of 

Major Equipment 
$112,820 $295,412 

Totals 
$193,820 $296,512 
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OPERATION AND MAINTENANCE COSTS 

 

LIP Program Elements FY2006-07 Costs Projected FY  2007-08 
Costs 

Supportive of Program 
Administration (LIP Section A-2.0) Meetings/Committees/Training/Reporting $487,152 $509,316 

Plan Development (LIP Section A-
3.0) 

New Program Development/BMP Effectiveness 
Studies $209,103 $243,498 

Trash & Debris Control (Public Works O&M) 
Litter Ordinance, Clean-up Programs, 

Specialty/bulky Pickups, Public Trash Receptacles 
$799,495 $959,444 

Household Hazardous Waste Collection  $4,192,094 $4,725,617 

Drainage Facility Maintenance(Public Works O&M) 
Includes Catch basin Stenciling $276,262 $303,888 

Street Sweeping(Public Works O&M) $11,848 $13,032 
Litter/Trash Control $2,803,980 $2,793,853 

Parking Lot Sweeping $289,256 $290,903 
Facility Drain 
Maintenance $488,024 $501,595 

Inspections $34,200 $35,379 

Environmental 
Performance Reporting 

Program 

BMP Maintenance $5,968,167 $6,147,480 

Municipal Activities (LIP Section 
A- 5.0) 

Pesticide & Fertilizer Management $637,186 $720,672 

Nonpoint Source Pollution Awareness $20,619 $32,300 
Public Information (LIP Section     

A-6.0) 
Household Hazardous Waste Collection $16,500 $50,000 

New Development/Significant 
Redevelopment (LIP Section A-7.0) 

Requiring New Development BMPs (Supportive of 
Planning, etc.) $259,421 $294,592 

Requiring Construction BMPs  (Supportive of Plan 
Check & Inspection) – Private Projects $876,910 $920,755 

Construction (LIP Section A-8.0) 
Requiring Construction BMPs  (Supportive of Plan 

Check & Inspection) – Public Projects $344,647 $441,900 

Existing Development (LIP Section 
A-9.0) Industrial/Commercial/HOA Facility Inspections $10,164 $10,465 

Illicit Connection Inspections $4,400 $4,532 
Illegal Discharge/Illicit Connection 

(LIP Section A-10.0) 

Illegal Discharge Investigations, Spill Response $118,310 $121,859 

County Contribution to Regional Program 
$1,546,007 $1,592,387 

Totals 
$19,393,745 $20,713,467 
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FUNDING SOURCES 
 

LIP FUNDING SOURCES FY2006-07Costs Projected FY 2007-08 
Costs 

GENERAL FUND 11.8 12.1 

UTILITY TAX/CHARGES 0 0 

SEPARATE UTILITY BILLING ITEM 0 0 

GAS TAX 1.3 1.4 

SPECIAL DISTRICT FUND 24.3 24.7 

Other 

• Contracts & Intergovernmental 
Revenues   0.1 0.0 

• Sanitation Fee 31.8 32.8 

• Benefit Assessment 0 0 

• Fleet Maintenance Fund 0.1 0.1 

• Community Services Fund 0 0 

• Water Fund 0 0 

• Sewer & Storm Drain Maintenance Fee 0 0 

• Grants 30 28.5 

• Time and Materials Ordinance and 
Permit Fees .6 0.4 

TOTALS  100% 100% 

 

C-2.5   Program Management Modifications 
 
While this PEA is intended to be a measure of the effectiveness of the County’s stormwater 
program over the course of a year long period, program management is structured to respond 
to the iterative nature of this process on a much smaller scale.  During the 2006-07 reporting 
period, the County made modifications to Section A-2 of its LIP: 
 

• Tables A-2.3 and A-2.4 were modified to more accurately report costs associated with 
elements of the DAMP. 
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C-3.0 Plan Development  
 
C-3.1 Introduction (LIP Section A-3.1) 
 
This Section provides information on the approach taken by the County in developing its Local 
Implementation Plan (LIP). This section also discusses a number of studies that the County is 
participating in that will assist in future revision and improvement of the overall stormwater 
compliance program. 
 
C-3.2 Plan Development (LIP Section A-3.2) 
 
The complexity of the Third Term Permits has necessitated the development of the LIP in order 
to provide a County-specific plan within the broader policy and program framework of the 
2003 DAMP.  The LIP focuses predominantly on the jurisdictional implementation of the model 
pollution prevention-oriented programs detailed in the 2003 DAMP. The County LIP is a 
dynamic document that is evaluated on a continuing basis by the County and an annual basis 
or as directed by the Regional Board.  
 
As implementation of pollution prevention programs has taken place and evolved, so too has 
the LIP. The County’s stormwater program management has worked closely with all 
departments to ensure that the goals of the program are met in concert with the County’s 
overall mission of providing and maintaining valuable resources and services to its residents. 
As County departments have used stormwater inspection forms, implemented model 
maintenance procedures and BMPs, completed environmental performance reports, etc., they 
have provided important feedback which has allowed program management to adjust the plan 
to refine parts of the program that may not be working optimally while continuing forward 
with elements that are effective.  
 
C-3.3    BMP Effectiveness Investigations (LIP Section A-3.3) 
 
An important element of the County’s LIP is the implementation of additional/enhanced BMPs 
and/or the refinement of BMPs within the DAMP programs.  The tables that follow list the 
BMP projects and BMP investigations implemented since the issuance of the Third Term 
Permits.   
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Summary of County BMP Projects and Investigations 

 
 Initiated 

in 
Reporting 

Period 

Completed 
in 

Reporting 
Period 

Projected 
completion 

in Reporting 
Period 

Watershed  

Structural BMPs  

Ocean Institute BMP  2001-02 2002-03 Completed Dana Point Coastal 
Streams 

J01P28 Clear Creek System 2001-02 2003-04 Completed Aliso Creek 

J01P01 Munger Media Filter 2001-02 2006-07 Completed Aliso Creek 

Channel Diversion Facilities 2002-03 2002-03 Completed Santa Ana River 

Poche Beach UV Disinfection 2002-03 2003-04 Completed San Clemente 
Coastal Streams 

Warner Channel – Wetland 
Vegetated Channel 2003-04 2005-06 Completed Newport Bay 

Selenium Removal Quick Start 
BMP 2004-05 2004-05 Completed Newport Bay 

Baby Beach Storm Drain to 
Sanitary Sewer Diversion and 
First Flush Filtration System 

2004-05 2005-06 Completed Dana Point Coastal 
Streams 

Bird Exclusion Fencing Baby 
Beach Public Pier  2004-05 2005-06 Completed Dana Point Coastal 

Streams 
Sediment removal from San 
Diego Creek Sediment Basin #2 2004-05 2005-06 Completed Newport Bay 

Narco Channel Restoration 2005-06 N/A 2006-07 Aliso Creek 

Litter Control BMPs See discussion of Drainage Facilities and Infrastructure 
Maintenance in Section C-5.A.3 

Non-Structural BMPs  

Countywide Area Spill Control 
(CASC) Program 2001-02 N/A Ongoing 

Project 
Multiple 
Watersheds 

Beach Sweeping at Baby Beach 
– Bird Feces Control 2006-07 N/A 2007-08 Dana Point Coastal 

Streams 
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Summary of BMP Effectiveness Investigations 

 
Project Type of BMP Manufacturer 

(if applicable) 
Type of 
Analysis 

Report 
Completed 

J01P28 Clear Creek 
System 

Media filter; 
UV disinfection Clear Creek Bacterial 

Monitoring Yes    No    

Ocean Institute 
BMP 

Infiltrative swale; 
In-line separator Stormceptor® Runoff 

Monitoring Yes    No    

Poche Beach UV 
Disinfection 

Sediment basin; 
UV disinfection 

Suntec 
Environmental 

Bacterial 
Monitoring Yes    No    

Warner Channel – 
Wetland Vegetated 
Channel 

Wetland Vegetated 
Channel N/A 

Nutrients, 
Selenium, 
and Flow 
Monitoring 

Yes    No    

J01P01 Munger 
Media Filter Media Filter N/A 

Bacteria, 
Solids, 
Nutrients, 
Metals 
Monitoring 

Yes    No    

Selenium Removal 
BMP 

Multiple 
(Physical, 
chemical, 
biological) 

N/A Selenium 
Monitoring Yes    No    

 

BMP Project Updates in the Santa Ana Region: 

Newport Bay Watershed 

Nitrogen and Selenium Management Program (NSMP) 

Selenium and Nitrogen BMP Evaluation 

In December 2004, the Santa Ana Regional Water Quality Control Board issued a General 
NPDES Permit regulating certain groundwater-related discharges in the Newport Bay 
watershed.  To comply with the terms of the permit, a Working Group of 21 public agencies and 
private entities is funding and implementing a work plan over the next five years to evaluate 
BMPs and treatment technologies for selenium and nitrogen. 
 
One of the work plan tasks is to evaluate BMPs for removal of selenium and nitrogen from 
surface water and groundwater discharges in the Newport Bay watershed.  The focus of this 
task is to develop and apply a treatment technology, or series of technologies, in targeted areas 
in the watershed in order to maintain beneficial uses.  The technologies that currently exist are 
primarily geared towards agricultural and mining practices.  However, the Newport Bay 
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watershed is a highly dense, urbanized environment, rendering many of those technologies 
infeasible for application.  During 2005-06, a survey of existing and developing technologies 
was compiled and an initial assessment of applicability to the Newport Bay watershed was 
conducted.  The summary list of existing technologies was further evaluated and five BMPs 
were selected for further testing in the watershed.  Those technologies were: 

• Reverse Osmosis (RO) (physical treatment) 

• Katchall Filtration Systems Heavy Metals Removal (HMR) Media (physical treatment) 

• Anaerobic Bacterial Removal (biological treatment) 

• Constructed Wetlands (biological treatment) 

• Ferrous Hydroxide (chemical treatment) 

The field scale pilot testing of these technologies and the final report was completed during the 
2006-07 reporting period. The summary report of selenium and nitrogen removal BMPs can be 
found at www.ocnsmp.com. During the 2006-07 reporting period the information gained will be 
used to develop a BMP implementation plan. 
 
Multiple Watersheds (Anaheim Bay/Huntington Harbor, Newport Bay & Santa Ana River)

Countywide Area Spill Control (CASC) Program 

Orange County, California has over 33,000 acres of parkland 
and open space and over 100 miles of coastal and bay beaches.  
Many of these recreational areas are highly valued due to their 
scenic attractiveness and direct ties or proximity to a water 
resource (creek, bay, harbor or beach). Although these 
recreational areas are vital to Orange County, many of the 
inland, coastal waters, and/or bays and harbors are listed on the 
2006 303(d) list due to elevated concentrations of pathogens, 
fecal coliform, total coliform, and/or enterococcus. 
   
The northern and central Orange County 303(d) listed water 
bodies include: 
 
• Seal Beach (Coastal Shorelines/Beaches, .53 miles) 
• Huntington Beach State Park  (Coastal Shorelines/Beaches, 5.8 miles) 
• Huntington Harbor (Bay, 221 acres) 
• San Diego Creek (Reach 1, 7.8 miles) 
• Buck Gully Creek (.3 miles) 
• Los Trancos Creek (.19 miles); and, 
• Silverado Creek (11 miles) 

Upper Newport Bay, and Lower Newport Bay are also included on the 2006 303(d) List of 
Water Quality Limited Segments Being Addressed by USEPA Approved Total Maximum Daily 
Loads (TMDLs). 
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Although Orange County has experienced ocean and bay closures as well as postings and 
advisories due to elevated bacteria concentrations, almost all of the closures have been 
attributed to sanitary sewer overflows (SSOs or overflows) that reached, or threatened to reach, 
ocean waters.  The primary wastewater and stormwater agencies in northern and central 
Orange County are the Orange County Sanitation District (OCSD) and the County of Orange 
(County), respectively. Both OCSD and the County are regulated under National Pollutant 
Discharge Elimination System (NPDES) permits and are required to develop and implement 
management programs that, among other things, effectively prohibit the discharge of pollutants 
to surface waters, including the discharges of raw or untreated sewage. 
 
Even though OCSD and the County had similar goals and objectives and were both regulated 
under NPDES permits, multi-agency coordination to address sewage spills was generally 
reactive instead of proactive.  However, with growing concerns over bacteriological 
contamination and increasing regulatory and public pressure to improve water quality, OCSD 
and the County began to meet to discuss how they might cooperatively minimize and/or 
prevent the impacts caused by SSOs.  The agencies initiated a pilot project in late 2000 titled 
“Tustin Area Spill Control Demonstration Project (TASC)”. The project progressed for several 
years and the initial project report, which documented the achievements, was prepared in 
November 2003 and entitled “Tustin Area Spill Control (TASC) Demonstration Project – Initial Case 
Study Report”. 
 
Progress reports for the TASC project have been prepared annually and provided to the Santa 
Ana and San Diego Regional Water Quality Control Boards (Regional Water Boards) as an 
Appendix to the Annual Stormwater Program Effectiveness Assessment. Annual Progress 
Reports submitted to date include: 
 
• “Tustin Area Spill Control (TASC) Demonstration Project – 2003-2004 Progress Report”; 
• “Tustin Area Spill Control (TASC) Demonstration Project – 2004-2005 Progress Report”; and 
• “Tustin Area Spill Control (TASC) Demonstration Project – 2005-2006 Progress Report” 
 
In 2007 the project evolved in several ways and was, therefore, renamed the “Countywide Area 
Spill Control (CASC)” Program. The renaming was done to reflect the fact that 1) the project 
evolved from a demonstration project to a permanent program; and 2) the program will be 
expanded throughout the county area over the next few years.  The overall objectives of the 
CASC program are to: 
 
• Create broader awareness regarding the causes of SSOs and measures that can be 

implemented in order to prevent them; 
• Improve the interagency coordination when responding to SSOs; 
• Identify the resources needed when responding and mitigating impacts; 
• Develop predictive tools for identifying potential impacts; 
• Protect the beneficial uses of the local water bodies; and 
• Expand the program throughout the entire county area over the next few years. 
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The CASC Program is comprised of: program and coordination, planning and implementation 
elements.  During this reporting period, the following tasks were completed for the CASC 
Program elements:  
 
• Conducted the second field-based exercise with both contractors;  

• Transitioned the TASC project into the CASC Program;  

• Development of program expansion guidelines; 

• Expansion of the CASC Program area outside of North Tustin 
area; 

• Completed a draft MOU between OCSD, County and 
participating Cities;  

• Developed Countywide Area Spill Control Program Logo and 
Tagline; 

• Developed Expansion Criteria Guidance Document; 

• Conducted Public Education and Outreach Activities; 

• Initiated implementation of CASC Program Expansion for the cities of Orange and Villa 
Park; and, 

• Prepared objectives and task list for 2007-2008          

The CASC 2006-07 Progress Report has been prepared to summarize the work that has been 
completed and identifies activities that may be undertaken during the upcoming reporting 
period.  This report is being submitted as an attachment to the 2006-07 Unified Report, and will 
be included in Appendix E of the DAMP. 
 

Channel Diversion Facilities 

The County has constructed and now operates diversion facilities at Huntington Beach pump 
station, Talbert Channel, Greenville Banning Channel, and the Lower Santa Ana River.  
Sampling and analysis of diverted runoff for pesticides and heavy metals was conducted on a 
semiannual basis at all facilities and results submitted to Orange County Sanitation District 
(OCSD) as a condition of the County’s sanitary discharge permit.  Diverted runoff was in 
compliance with OCSD maximum allowable concentrations for the reporting period, such that 
it would not disrupt the biological treatment process or materially affect OCSD’s own outfall 
discharge permit. During the 2006-07 reporting period over 342 million gallons were diverted 
and treated by these four projects, a 5 percent increase over the prior period. 
 
BMP Project Updates in the San Diego Region: 

Aliso Creek Watershed 

J01P28 Clear Creek Treatment System 
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The management measure employed in this project is to apply a proprietary package system to 
treat Pipe J01P28 low-flow prior to its discharge to Aliso Creek. The Clear Creek Treatment 
System at J01P28 treats urban runoff by filtering then exposing the water to ultraviolet 
radiation, and then returning the treated water to Aliso Creek. The system is designed to 
remove suspended solids, bacteria, and associated pollutants at a maximum rate of 300,000 
gallons/day.  Construction for the project was completed in June 2003. Operation of the system 
began in July 2003. The total cost of the project was approximately $500,000. 
 
The Clear Creek System operated from April 2004 through September 2004, and then was shut 
down in October 2004 until the end of the storm season.  Operation recommenced in June 2005 
due to the extended storm season; however, operation was suspended in August 2005 due to 
excessive backwash frequency and premature clogging of the filter media. In February 2006 a 
heavy equipment pad was constructed adjacent to the facility to improve maintenance access, 
and in March accumulated sediment was removed from the energy dissipation basin which 
serves as the intake reservoir for the treatment system.    
 
The County is presently preparing plans for structural modifications to the dissipation basin 
that would provide pre-treatment of runoff before entry to the Clear Creek system, which 
would be expected to improve the operational efficiency and life of the treatment facility.  
However, in the interim, the County replaced filtration media in the filter columns in August 
2007 and has resumed operation of the treatment facility in September 2007. 
 
Bacteriological monitoring at the influent and effluent of the system had shown a 99.8% 
reduction in fecal coliform levels from July – September 2004. The fecal coliform levels a 
distance downstream of the Clear Creek System were also measured and were found to be 
significantly higher than the effluent immediately after treatment.  Since there are no inputs to 
the channel between the treatment plant and its confluence with Aliso Creek, this indicates that 
bacterial indicator regrowth may be occurring, reducing the effectiveness of the treatment 
system on bacterial levels in Aliso Creek. 
 
Since Clear Creek system operation was suspended in August 2005, bacteria counts have been 
correspondingly high in the outflow from the J01P28 discharge to Aliso Creek. Specific water 
quality information is presented in the County’s quarterly reports for the Aliso Creek 13225 
Directive, which are available on the County’s website at www.ocwatersheds.com. 
 
J01P01 Munger Storm Drain Sand/Media Filter 

This sand filter is intended to treat dry season runoff from the Munger Storm Drain (J01P01) 
prior to its discharge to Aliso Creek.  The system is comprised of a pre-sedimentation vault, 
pump station/wet well and sand filter vault, with gravity discharge to the creek.  The system is 
expected to provide meaningful removal of suspended solids, bacteria, and other pollutants. 

The project was designed in 2003, and then redesigned in 2004 in order to relocate the filter 
vault out of the stream course onto the top of the streambank.  System construction was 
completed in December 2005 with funds from a State Water Resources Control Board 
Proposition 13 grant.  However, the system was unable to accommodate design flow rates, so 
system operation was suspended while recommendations were developed to modify the 
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system.  Recommendations included the conversion of pump operation from cycled to 
continuous operation, and valve metering of inflow to the filter. The modifications will allow 
the system to safely and effectively treat inflow, albeit at a lower flow rate.  
 
The modifications were implemented in the summer of 2006, and the system was finally started 
up in September 2006. The filter underwent a four month water quality performance evaluation 
period from October 2006 – January 2007. The filter provided 90% removal of all three fecal 
indicator bacteria, favorable (75 – 86%) removal of suspended solids and turbidity, and modest 
removals of particulate nutrients and metals. Results affirmed the effectiveness of the sand filter 
treatment technology for application to dry weather urban runoff flows. However, the relatively 
small volume of urban runoff treated by the BMP resulted in little or no meaningful 
improvement in Aliso Creek quality. The County is presently deliberating on the future 
disposition of the system.     
 
The total cost of the project is estimated at $1,000,000. Updates to the project can be found in the 
County’s quarterly reports for the Aliso Creek 13225 Directive, which are available on the 
County’s website at www.ocwatersheds.com. 
 
Narco Channel Restoration in Laguna Niguel Regional Park 
 
Narco Channel was a 40-foot wide by 20-foot deep earthen channel which was completely 
devoid of vegetation due to its vertical earthen slopes and stagnant water in its invert.  In 2007, 
the channel was widened about 50 feet into Laguna Niguel Regional Park and the channel slope 
was laid back.  The project is complete with the exception of the planting of native vegetation.  
The planting of the native vegetation was placed on hold during the hot summer months.  The 
planting is being scheduled to commence in October 2007 and be complete by mid November 
2007.  The purpose of the project is to promote nutrient uptake with the new native vegetation 
and associated bacteria reduction.  The city of Laguna Niguel received a $1.4 million grant from 
the State Water Resources Control Board for the project and the County entered into an 
agreement with the City of Laguna Niguel.  Bid opening for the project occurred on August 23, 
2006.  The construction is anticipated to be completed in November 2007 and the contracted 
plant establishment period will end by March 31, 2008. 
 
Dana Point Coastal Streams Watershed 
 
Ocean Institute Stormwater Treatment System 

The County received a State Clean Beach Initiative grant to construct and evaluate the 
performance of stormwater treatment features at the Ocean Institute in Dana Point Harbor (Part 
of the Dana Point Coastal Streams Watershed) as an element of facility redevelopment.  
Stormwater treatment features consist of two parking area infiltrative swales with underdrains 
leading to a Stormceptor® suspended solids separator. Site reconstruction was completed in the 
fall of 2002, whereupon the County initiated a two year performance evaluation of the system. 
While three storm events were monitored in 2002-03, problems with automated sampling 
equipment resulted in limited data generation. Adjustments were made in sampling equipment 
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configuration over the dry season, and three additional storm events were successfully captured 
in the 2003-04 wet season.    
 
The final report was submitted in March 2006 to the CBI grant officer.  Findings suggested that 
relatively minor pollutant removals were achieved by the system. The limited performance was 
attributable in large part to the backwater influence of tidal fluctuations on the Stormceptor 
unit, and the apparent poor performance of the infiltrative swales.  Design modifications were 
recommended to potentially improve performance. 

Baby Beach BMPs 

Urban Runoff to Sanitary Sewer Diversion 

The County received a Proposition 40 Phase II Clean Beaches Initiative grant from the State 
Water Resources Control Board to construct a storm drain to sanitary sewer diversion project 
just upstream of where the storm drain enters Dana Point Harbor at Baby Beach.  The 24-inch 
diameter concrete storm drain contains urban runoff from three restaurants, eight residential 
homes, two large strip malls, one hotel, and several city streets with adjacent landscaping.  The 
sanitary diversion facility was installed in June 2005.  The diversion is operational during the 
summer and turned off during the winter.    

First Flush Filtration 

A storm water first flush filtration system was installed in the Baby Beach public parking lot 
near the pier. The storm water filtration system consists of two 11-foot by 26-foot concrete 
vaults containing 154 filter media cartridges manufactured by Contech, Inc. (formerly 
Stormwater 360). A 6-foot by 12-foot vault containing storm screens manufactured by Contech, 
Inc. was installed upstream of the stormwater filters.    

Bird Exclusion Fencing 

The County received a Proposition 40 Phase II Clean Beaches Initiative grant from the State 
Water Resources Control Board to place anti-bird netting under the Baby Beach public pier.  
The existing bird netting had disintegrated and pigeons had begun to roost under the pier.  The 
bird exclusion fencing consisted of vinyl coated chain link fencing.  The work was completed in 
September of 2005 for $47,500.    

Stormdrain Flap Gate 

The 24 inch stormdrain pipe outfall in the harbor sea wall approximately 20 feet north of the 
Baby Beach pier is typically submerged at medium to high tide. In order to prevent intrusion of 
seawater into this stormdrain pipe and thus potential growth of bacteria, a stainless steel flap 
gate was installed near the sea wall.  Installation was completed in November of 2005. 

Beach Sweeping 
 
In January 2007 the County initiated a beach sweeping demonstration program at Baby Beach. 
Beach sweeping removes shorebird feces from the exposed intertidal area of the beach before 
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they are re-suspended into the surf zone by the incoming tide.   Preliminary indications are that 
the beach sweeping practice may be contributing to what have been very low bacteria counts 
and correspondingly few water quality advisory postings for the beach during the year to date. 
The demonstration program will extend through the 2007 calendar year, whereupon a water 
quality comparative evaluation of the practice will be performed. 
 
San Clemente Coastal Streams Watershed 
 
Poche Beach Ultraviolet Bacteria Disinfection System 
 
In 2001, The County received a Proposition 13 Clean Beaches Initiative grant from the State 
Water Resources Control Board to construct an ultraviolet bacteria disinfection system at the 
Prima Deshecha storm channel that outlets at Poche Beach in the San Clemente Coastal Streams 
Watershed.  Poche Beach is chronically posted for exceeding AB 411 limits for bacteria in the 
surf zone.  

The Poche Beach disinfection system was designed as a gravity-flow-through type of ultraviolet 
disinfection system that was placed inside the Prima Deshecha storm channel. The urban runoff 
flowed through the disinfection system, killing bacteria before the urban runoff reached the 
beach. The system was operated during the summer season, with the system being installed in 
the channel in the spring and removed for the winter.  

The system was designed and fabricated during the 2002-03 reporting period, and installed in 
the channel in October 2003 for a brief functional evaluation before being withdrawn in early 
November 2003.   The system was installed again for the entire summer of 2004. The system 
removed approximately 70 percent of the bacteria. However, the system experienced major 
operational issues and never operated at full capacity for more than a few days.     

The County has since received a second CBI grant for the Poche UV bacteria disinfection 
project.  This project will move the treatment system to railroad right of way adjacent to the 
channel and pump the water through the treatment system before releasing it into the surf zone.  
Plans have been completed and regulatory permits have been applied for. The plans include 
complete media filtration.  The pre-construction meeting was held on August 7, 2007.  
Construction should commence by September 15, 2007.  The city of San Clemente and the 
County share O&M costs.  The South Coast Water District has offered to operate and maintain 
the system via an Agreement with the County due to the proximity of their O&M personnel to 
the project site.     

As a separate action, the County hired MEC Analytical/Weston Solutions to perform a source 
tracking investigation within the watershed to determine the sources of the bacteria.  Bacteria 
concentrations were measured at each of the side drains entering the main channel.  The 
findings of this study were unexpected. Bacteria concentrations start very high at the first side 
inlet and reduce slightly as the flow moves downstream. One side inlet into the main channel, 
just downstream of the landfill near the top of the watershed, was found to contribute 90 
percent of the bacteria load in the watershed.  Groundwater samples at the landfill were non-
detect for indicator bacteria. The apparent source of the problem, according to the study is over-
irrigation in the reach between the Prima Deshecha Landfill and the Shorecliffs Golf Course.  A 
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significant number of DNA analyses were performed on the bacteria and none contained any 
human tracers. The final report from this study has been submitted.    

C-3.4 Improvements in Stormwater Science (LIP Section A-3.4) 
 
The County as Principal Permittee continues to conduct and sponsor investigations and special 
studies that will better characterize the sources of pollutants in urban and stormwater runoff, 
and the impacts these pollutants exert on beneficial uses in receiving waters. During the 
reporting period the County participated in the following studies:   
 
Urban Nutrient Runoff Characterization   
 
The County received a State Proposition 13 grant to characterize nutrient loading from dry 
weather urban runoff in order to help meet Total Maximum Daily Load (TMDL) nutrient 
requirements for Upper Newport Bay.  The characterization was intended to determine the 
nature and magnitude of nutrient (nitrogen and phosphorus) loading from four representative 
urban commercial and residential areas within the watershed. The characterization included 24-
hour composite sampling and flow monitoring of the entire drainage stream from a study area, 
as well as “curbside” sampling of specific urban runoff generation activities.  Findings are 
expected to provide a better understanding of the extent to which urban activities contribute to 
nutrient loading to the Bay, and identify those urban activities which should be targeted for 
control efforts for the most effective load reductions. 
 
Project flow and water quality field monitoring was performed during the summer and fall of 
2004.  The final source characterization report was completed in April 2006.  Findings included 
the development of specific annual urban nutrient loading rates for the Newport Bay 
watershed.  Measured loadings were substantially lower than the literature-based loadings 
used in the development of the Newport Bay Nutrient TMDL baseline allocation for urban 
areas.   In one study area it was conclusively demonstrated that shallow groundwater 
infiltration into the storm drain system contributed 27% of dry weather pipe discharge and a 
disproportionately high 84% of the nitrate nitrogen load of what was ostensibly urban runoff 
from the area.   
 
Curbside samples were evaluated by watershed activity category.  Irrigation overspray and 
resultant lawn drainage was the most frequent runoff-generating activity observed, constituting 
over 70% of curbside events encountered. Furthermore, it represented the highest collective 
amount of runoff volume (49%). Car washing and hose wash down activities appeared to be in 
a second tier in both frequency and runoff volume. From a water quality perspective, there was 
no single category which was identified as requiring priority management attention; instead, 
field investigations indicated a small number of egregious, inadvertent, or irresponsible 
incidents within each activity category.  
 
The project generated annual dry weather unit area loading rates for runoff, nitrogen and 
phosphorus which are representative of semi-arid urban areas.  The information was made 
available to the wider professional community through paper presentation and publication at 
the WEF 2007 TMDL Conference. 

0041779



 
 
SECTION C-3, Plan Development  

 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Plan Development C-3-12 

 
Regional Bight ’03 Characterization 
 
Bight ’03 is a collaborative effort of more than 50 organizations to conduct a regional survey to 
assess the environmental health of coastal waters in the Southern California Bight (the coastal 
area from Point Conception to the Mexican border).  This survey is the third regional survey of 
its kind, preceded by a Pilot Project in 1994 and Bight ’98.  Bight ’03 consists of three planning 
committees (Microbiology, Coastal Ecology, and Water Quality), each of which are developing 
unique study designs.  A Steering Committee oversees the efforts of the three planning 
committees, ensuring that synergy occurs throughout the entire Bight ’03 study.  A major focus 
of Bight ’03 activities will be the characterization of the extent to which storm flows from major 
river systems along the Bight influence the quality of adjacent coastal waters.  
 
As Principal Permittee, the County has taken an active role in the development of each of the 
three planning committee study designs, and serves on the Steering Committee.  The County on 
behalf of the Orange County Stormwater Program has also made a monetary contribution of 
$25,000 to Bight ‘03. In addition, The County is co-sponsoring researchers from the University of 
California Irvine in a stormwater characterization study of the Santa Ana River watershed that 
will complement efforts by the Water Quality Committee to define stormwater plumes through 
remote sensing satellite imagery and efforts by the Microbiology Committee to assess the 
influence of stormwater flows on the shoreline and surfzone. One peer reviewed journal article 
was published on the joint efforts of the UCI research team and the Bight ’03 Water Quality 
Committee: 
 
Ahn, JH, Grant, SB, Surbeck, CQ, DiGiacomo, PM, Nezlin, NP, Jiang, S (2005).  “Coastal water 
quality impact of stormwater runoff from an urban watershed in southern California.”  
Environmental Science and Technology, 39:5940-5953. 
 
During the 2006-07 reporting period, Bight ’03 activities have continued to consist primarily of 
data evaluation and draft reporting efforts.  The planning committees have met periodically to 
review data sets and to outline and begin drafting report chapters.  Draft and potentially final 
reports were completed and planning for Bight ’08 will commence in the 2007-08 reporting 
period. 
 

Regional Research Monitoring Program (Stormwater Monitoring Coalition) 
 
The County continues to participate in a leadership role in this collaborative effort by southern 
California Phase I municipal stormwater NPDES Principal permittees, NPDES regulatory 
agencies and SCCWRP.  The goal of this working group is to identify region-specific research 
needs to better understand stormwater mechanisms and impacts, and to collectively sponsor 
the development of assessment techniques and methodologies that will enable more informed 
and consistent stormwater management decision-making across the region.  The Stormwater 
Monitoring Coalition (SMC) relationship was formalized in an agreement signed in 2000. The 
SMC has been so successful that member agencies have renewed their letter of agreement and 
four new member agencies have signed on. The member agencies are:  
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• California Regional Water Quality Control Board, Los Angeles Region 

• California Regional Water Quality Control Board, San Diego Region 

• California Regional Water Quality Control Board, Santa Ana Region 

• City of Long Beach 

• County of Orange, RDMD 

• County of San Diego Stormwater Management Program 

• Los Angeles County Department of Public Works (LACDPW) 

• Riverside County Flood Control and Water Conservation District 

• San Bernardino County Flood Control District 

• Ventura County Watershed Protection District 

• Southern California Coastal Water Research Project (SCCWRP) 

• Caltrans 

• City of Los Angeles 

• State Water Resources Control Board 

• US Environmental Protection Agency 

The multi-agency collaboration has demonstrated its effectiveness in working together to 
identify common needs and to efficiently use public funds in coordinating regional stormwater 
research efforts.  In its first year of formation (2001-02), the SMC assembled a panel of nationally 
recognized experts in relevant technical discipline areas to assist them in the development of a 
five-year priority research agenda which would serve as the basis for activities by the SMC in 
the foreseeable future.  The report is entitled “Stormwater Research Needs in Southern 
California”, and can be found online at 
ftp://ftp.sccwrp.org/pub/download/PDFs/358_stormwater_workplan.pdf
  
The SMC has initiated nine of the 15 research projects identified in the research agenda.  
A summary of project accomplishments during the 2006-07 reporting period are as follows: 
 
Building a Regionally Consistent and Integrated Freshwater Stream Bioassessment Monitoring 
Program  
Status: 95% complete 
  
Assessment of freshwater biological communities represents a potentially powerful tool for 
evaluating the effects of discharges in southern California creeks and streams.  Bioassessments 
integrate the effects of multiple stressors, including chemical pollutants and physical alterations 
in receiving waters.  The value of biological assessments is that they are closer to many of the 
defined beneficial uses of receiving waters (i.e. aquatic life, warm water habitat, cold water 
habitat) than chemically-derived water quality objectives. 
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The goal of this study is to build a regionally consistent bioassessment monitoring program. 
This project will be completed in three phases including: 1) building a monitoring 
infrastructure; 2) calibrating and validating a regional assessment tool; and 3) designing an 
integrated, coordinated regional monitoring program.  The first phase focuses on creating a 
monitoring infrastructure so that multiple agencies are properly trained, data are collected in 
comparable manners, and data can be efficiently shared.  The second phase focuses on 
developing an assessment tool that is robust enough to be used by all agencies across the 
region.  This will enable a consistent approach for evaluating the status of freshwater biological 
communities and provide the answers regarding community impacts to managers in 
meaningful and understandable terms.  The third phase focuses on creating a study design that 
most efficiently answers specific questions of interest at large regional scales.  Addressing some 
questions at regional scales can provide cost efficiency for addressing reference condition, 
cumulative impacts, and when nested within a local sampling design, provides unparalleled 
information for providing context to local monitoring data.   
 
Our main collaborator on this project is the California Department of Fish and Game (CDF&G).  
The project is 50% funded by the SWRCB, whose main desire is to ensure integration with the 
Surface Water Ambient Monitoring Program (SWAMP).  This will provide further value to SMC 
member agencies.  To help accomplish this project, an SMC Technical Subcommittee has been 
formed. 
 
All three phases have been implemented by the SMC.  The first goal towards monitoring 
infrastructure is complete.  SMC member agencies have used training, workshops, field audits, 
enhanced laboratory quality assurance activities, and written or collated information 
management and field protocol documents.  Of particular note, SMC member agencies have 
helped to create an important network of laboratory taxonomists called the Southwestern 
Association of Freshwater Invertebrate Taxonomists that will be important in standardizing and 
ensuring the quality of laboratory identifications.  The second task to evaluate an assessment 
tool is nearing completion.  The southern California index of biological integrity (SC IBI) was 
being tested in 15 low gradient streams of varying levels of impact.  It was clear from this study 
that the IBI is not the best assessment tool for describing impact in these habitats.  The low 
gradient project was so successful that the Working Group helped SCCWRP and CDFG to 
prepare a State Consolidated Grant proposal to test the SC IBI in another important habitat; 
non-perennial streams.  Finally, the Working Group has designed an integrated, collaborative 
Regional Watershed Monitoring program.  The goal of the Regional Watershed Monitoring 
program is to increase the effectiveness of existing NPDES monitoring programs by integrating 
among permittees and SWAMP to achieve a large-scale assessment of watershed condition.  The 
cost of implementing this program would be negligible because the Working Group identified 
significant redundancies and inefficiencies in existing monitoring programs that could be 
reprogrammed towards a regional design.  Finally, the Working Group has found additional 
partners to help contribute to the regional monitoring program including the Wetland Recovery 
Project (WRP), other RWQCBs, and other NPDES permittees.   
 
This project is in its final phases.  The written workplan should be completed within the next 
quarter and a regional watershed monitoring program could be implemented as soon as 2008. 
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Laboratory Intercalibration Study  
Status: 35% complete 
 
One goal of the southern California Stormwater Monitoring Coalition (SMC) is to compile 
monitoring data from separate monitoring programs to make regionwide assessments.  The 
SMC has begun integrating their monitoring programs by agreeing on goals, objectives, and 
study designs as part of their development of a southern California Model Monitoring Program  
ftp://ftp.sccwrp.org/pub/download/PDFs/419_smc_mm.pdf .  As part of the model 
monitoring program, 11 analytical laboratories that perform chemical analysis of runoff samples 
for SMC member agencies conducted an intercalibration study to assess interlaboratory 
variability and enhance comparability. 
 
The laboratory intercalibration study quantified the range of variability both within and among 
laboratories that SMC member agencies can expect when examining their own data, or 
combining data with other agencies.  It was successful because the laboratories worked together 
to minimize interlaboratory variability through the use of performance-based limits for 
accuracy, precision, and sensitivity.  The intercalibration study also defined a series of protocols 
for specific analytical techniques where performance-based guidelines needed to be enhanced 
with methodological consistency to ensure comparability.  Finally, the intercalibration and 
resulting guidelines/protocols were documented in a Laboratory Guidance Manual for SMC 
member agency laboratories 
<ftp://ftp.sccwrp.org/pub/download/PDFs/420_smc_chem.pdf>.   
 
The laboratory Guidance Manual and intercalibration effort, however, was incomplete in three 
areas.  The first area was the need to repeat the intercalibration periodically as new laboratories, 
or new personnel at existing laboratories, come along.  The second area was the need to 
intercalibrate on additional constituents.  The original laboratory calibration focused on 
suspended solids (TSS), nutrients, and trace metals.  Organic constituents such as chlorinated 
hydrocarbons (CHC), organophosphorus pesticides (OP), and polycyclic aromatic 
hydrocarbons (PAH) were not included.  Third, the integration of the laboratory performance-
based guidelines were insufficiently integrated into monitoring programs.  While the 
Laboratory Manual could be used as citation for monitoring agencies or regulatory compliance, 
no specific permitting or contractual language was provided for SMC member agencies. 
 
The goal of this project is to complete the three areas of missing information to make the 
Laboratory Guidance Manual an ongoing and effective document.  It will involve three steps: 1) 
repeat the laboratory intercalibration for TSS, nutrients, and trace metals; 2) initiate an 
intercalibration for organic constituents and toxicity; and 3) create draft contract language for 
integration into stormwater monitoring programs.  A technical Working Group consisting 
mostly of laboratory managers has been formed to assist in the study. 
 
The SMC has successfully finished the first task of the study.  The intercalibration of TSS, 
nutrients, and trace metals was based on customized certified reference materials just for our 
project and runoff samples from different land use types.  Gratifyingly, most of the laboratories 
that participated previously successfully completed the second iteration.  An objective 
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laboratory scoring system, which consists of letter scores for each analyte, has been developed 
and is being used for the contract language in task 3.   
 
Pending formal agreement signatures, the working group is prepared to implement the toxicity 
testing element of the intercalibration.   
 
Bacterial Reference Watershed Study 
Status: 90% complete 
 
High fecal indicator bacteria levels are one of the most common surface water impairments in 
southern California.  Frequent exceedences of bacterial water quality standards have resulted in 
development of Total Maximum Daily Loads (TMDL) as a regulatory mechanism to address 
bacterial contamination in several southern California watersheds.  
 
Current water quality standards for freshwater use fecal coliforms or E. coli as an indicator of 
fecal contamination because their presence is well correlated with the many waterborne disease-
causing organisms or pathogens.  However, fecal coliforms and E. coli are naturally present in 
the intestines of warm-blooded.  Consequently, fecal contamination of surface waters can result 
from numerous sources of fecal pollution, including human sewage, manure from livestock 
operations, indigenous wildlife and urban runoff.  In undeveloped areas wildlife, such as small 
and large mammals and birds, have the potential to be a significant source of fecal bacteria to 
surface waters.   
 
In recognition of the potential for natural sources to affect bacteria levels in surface waters, 
several TMDLs either allow or require development of numeric targets that account for natural 
bacteria levels.  For example, the Malibu Creek Bacteria TMDL requires responsible 
jurisdictions to monitor unimpaired streams in the local watershed during dry weather, dry 
winter weather, and wet weather for at least one full year in order to develop a representative 
numeric target for allowable bacteria exceedence days.  Several similar studies are currently 
being considered or proposed in Ventura, Los Angeles, Orange, and San Diego counties; 
however, there is currently no coordination between these proposed studies. 
 
The objective of this project is to assess natural bacteria levels in numerous streams throughout 
southern California in order to provide a regional characterization of background bacteria 
concentrations.  Bacterial indicators were measured from unimpaired streams in 12 southern 
California watersheds weekly for one full year.  These data were used to investigate 
background levels, frequency of exceedences of relevant water quality standards, and spatial 
and temporal patterns.   
 
This project is a partnership of numerous SMC agencies who are participating via in-kind 
contributions.  Three regional water quality control boards, six storm water agencies, and 
several cities cooperated on field data collection and laboratory analysis.  Following laboratory 
and field intercalibration, samples were collected weekly between May 2006 and May 2007.  
Overall, the 30-day geometric mean exceedences of freshwater standards were 2% for E. coli 
and 14% for enterococci.  There were clear seasonal patterns with exceedences being most 
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common during July and August.  Data collection and analysis for this project is complete, with 
a project report expected in December 2007.  
 
Hydromodification Study  
Status: 10% complete 
 
The process of urbanization has the potential to affect stream courses by altering watershed 
hydrology.  Development and redevelopment can increase the amount of impervious surfaces 
on formerly undeveloped landscapes.  This reduces the capacity of remaining pervious surfaces 
to capture and infiltrate rainfall and, as a result, a larger percentage of rainfall becomes runoff 
during any given storm.  In addition, runoff reaches the stream channel much more efficiently, 
so peak discharge rates postdevelopment are higher compared to predevelopment for an 
equivalent rainfall event.  This process has been termed hydromodification.   
 
Hydromodification can result in adverse effects to stream habitat, surface water quality, and 
water supply.  The stream erosion that results from the increased peak flow can threaten 
infrastructure, homes, and businesses.  Intermittent and ephemeral streams that possess 
riparian and wetland habitat are at particular risk from effects of hydromodification.  Streams in 
semi-arid regions are especially vulnerable to urbanization due to a prevalence of sand bed 
channels, lack of vegetative reinforcement, and relatively large net changes in water and 
sediment supply associated with stormwater runoff.  Recent studies by the SMC have indicated 
that intermittent and ephemeral streams in southern California degrade at lower levels of 
watershed urbanization than streams in the eastern US.   
 
In response to the effects of hydromodification, state and local agencies are developing 
standards and management approaches to control and/or mitigate the effects of 
hydromodification on natural and semi-natural stream courses.  Successful implementation of 
these regulatory programs requires development of tools to better assess hydromodification 
effects and develop appropriate mitigation and management strategies. 
 
The goal of this project is to develop a series of tools supporting implementation of 
hydromodification management measures that could be used to better protect the physical, 
chemical, and biological integrity of streams and their associated beneficial uses. This project 
will provide tools to answer the following questions: 1) Which streams are at the greatest risk 
from the effects of hydromodification?  2) What are the anticipated effects in terms of increased 
erosion, sedimentation, or habitat loss, associated with increases in impervious cover?  3) What 
are some potential management measures that could be implemented to offset 
hydromodification effects and how effective are they likely to be? 
 
This project is being conducted in collaboration with researchers from Colorado State 
University, Fort Collins.  In May 2007, we held an initial Technical Advisory Committee 
meeting for the project, which was attended by over 30 scientists and managers.  Based on the 
results of this meeting, we refined our scope of work and produced the Project Work Plan and 
Quality Assurance Project Plan (QAPP).  Field reconnaissance of sampling sites was completed 
during the summer of 2007, resulting in the identification of 18 sites where model calibration 
data will be collected, and an additional 15 sites where data will be collected for development of 
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the screening tools.  Field data collection will occur in Fall 2007.  Finally, we have continued to 
coordinate this project with similar efforts being conducted by several county stormwater 
programs, CASQA, and the Water and Land Use Partnership (WALUP). 
 
Low Impact Development Study 
Status: 10% complete 
 
The Low Impact Development Guidance (LID) Study is being conducted with funding from the 
State Water Resource Control Board’s Consolidated Grants Program, under the Urban Runoff 
Program of Proposition 40.  A proposal was submitted by the County of San Bernardino on 
behalf of the SMC for the LID Project known as “LID Guidance and Training for Southern 
California.” 
 
The LID Project will develop a comprehensive program to incorporate LID strategies and 
techniques into the planning and design of public and private sector projects.  The LID Project 
will develop a model program for localities in California that are interested in adopting LID 
strategies and techniques.  This will include determining the key technical and institutional 
issues that must be addressed for successful implementation, pilot projects that demonstrate the 
effectiveness of LID, and training and outreach to help solidify an implementation strategy to 
ensure large-scale and long-term success.  
 
The grant funded portion of the project must be completed by September 2008.  This will 
require a two-year work effort that is organized into the following funding areas: 

1. Pilot Project Planning and Design.  Establish design criteria and site selection 
2. Monitoring. Implementation and demonstration of technology 
3. Outreach and Training. Reporting and facilitation of wide-spread programmatic 

implementation 
 
The SMC will provide the required 25% matching funds ($200,000) for the grant funded tasks.  
These tasks include preparing a literature review, conducting a series of training workshops, 
and developing a field monitoring program for LID features.  The Literature Review has been 
completed and the final report will be made available through the California Stormwater 
Quality Association Website and the SMC website when operational. 
 
A Technical Advisory Committee has been established and they reviewed the Literature Review 
and provided guidance on the initial tasks for the project.  The TAC will meet as needed to 
advise the project as it proceeds. 
 
Training workshops are in preparation.  Several potential field monitoring sites have been 
identified, and Stantec Consulting has been hired to develop the monitoring program and select 
monitoring sites. 
 
Once the grant-funded tasks are completed, the SMC will continue to fund (approximately 
$200,000) and manage the project for three additional years that will primarily require field 
monitoring and analysis of LID features.   
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Newport Bay Dissolved Oxygen and Algae Distribution Study 
 
In Newport Bay, the spatial and temporal extent of hypoxic/anoxic events and their 
relationship to macroalgal blooms is unknown. Previous data collection efforts were limited to 
depths less than 1 foot below the surface or were instantaneously collected. As a result, there is 
not a continuous record of dissolved oxygen (DO) in bottom waters of Upper Newport Bay.  In 
April 2005 The County received a Proposition 13 grant from the State Water Resources Control 
Board to collect the continuous dissolved oxygen data and macroalgae cover estimates needed 
to assess the spatial and temporal extent of hypoxia/anoxia in the Bay, which is essential in 
determining whether or not designated beneficial uses are protected.    
 
From June 15 to December 28, 2005, water column DO, temperature, conductivity, salinity, 
depth and pH data were collected at 30 minute intervals in surface and bottom waters at 3 sites 
in Upper Newport Bay.  Intertidal macroalgal distribution was surveyed with high-resolution 
false color infrared (CIR) aerial photography during daytime low tides on three occasions 
during in-situ water quality measurements:  July 26, September 17, and October 31, 2005.  
 
The relationships between water quality parameters and macroalgal extent were investigated 
through a series of statistical analyses. The results and conclusions of these analyses were 
presented in a final project report submitted on October 31, 2006.   The study resulted in the 
following general conclusions:   
 
1. Color infrared photography provided a good tool for evaluation of macroalgal abundance on 
exposed, intertidal mudflats. 
 
Remote sensing by CIR aerial photography was a successful technique for mapping intertidal 
macroalgal distribution in UNB. Two classes of macroalgae were distinguishable based on the 
image analysis: Ceramium spp. and Ulva spp. The overall accuracy of classification (i.e., the 
percentage of pixels classified correctly) was very high (~97% on July 26, ~91% on September 
17, and ~97% on October 31, 2005), and estimates of algal cover from both ground-based 
measures and aerial photo-interpretation were comparable. However, aerial image analysis 
tended to detect a greater proportion of areas not covered by macroalgal mats than ground 
surveys did. There were probably two reasons for this: a limited number of end members used 
in image classification; and irregular distribution of macroalgae within the intertidal zone, with 
most of the macroalgae concentrated along the water’s edge where ground samples were 
collected, resulting in a data set that did not accurately represent the true distribution of 
macroalgae and bare substrate within the system. Data extrapolated from the ground surveys 
likely overestimates macroalgal abundance, while estimates from aerial imagery are likely 
conservative. Aerial photo-interpretation was not able to provide any information on the 
thickness of macroalgal mats and, therefore, is not appropriate for estimating biomass. 
 
2.  Overall algal extent was high and exhibited clear spatial and temporal patterns. 
 
The area of UNB covered by macroalgae significantly increased from July to September and 
decreased in October.  Based on aerial image analysis, the overall portion of the intertidal zone 
covered by Ceramium spp. and/or Ulva spp. was 45% in July, 91% in September, and 70% in 
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October.  In general, there was a longitudinal gradient in macroalgal abundance with more 
algae near the head of the estuary and less in downstream areas.  Macroalgal composition of the 
seaward regions was dominated by Ceramium spp. until October, when Ulva spp. replaced 
Ceramium spp. in the lower estuary.  In contrast, Ulva spp. was the dominant algae at the head 
of the estuary throughout the study period.  
 
3.  Hypoxic events primarily occurred in late summer-early fall, following algal blooms, and 
were associated with particular physical conditions. 
 
Results of the time series analysis support an emerging conceptual model of bottom water 
hypoxia resulting from a combination of increased primary productivity (and subsequent 
oxygen demand associated with macroalgal blooms) and vertical stratification of the water 
column (i.e. increased residence time of bottom waters). Specific instances of hypoxia tended to 
occur during nighttime low tides in the late summer-early fall, particularly during neap tidal 
series. Temperature and salinity data indicate that there was vertical stratification at these times 
as well. The long-term trends of DO concentration were especially pronounced in the bottom 
layer and were also correlated with water column stratification resulting from solar heating of 
surface waters and freshwater discharge decreasing surface salinity. There was a time lag 
between initial observations of macroalgal proliferation and the onset of hypoxia. This was 
likely associated with the time required for macroalgae to senesce and sink to the bottom. This 
contribution of organic material from macroalgae to sediments increased sediment oxygen 
demand through both biological and oxygen-consuming biogeochemical pathways. Thus, 
macroalgae seen growing in the intertidal zone in June and July may have contributed to 
bottom water hypoxia several months later. 
 
4.  Macroalgal abundance was not quantitatively related to the frequency of hypoxia.  
   
The abundance of Ceramium and Ulva spp. as determined from aerial photography explained 
very little of the variability in surface and bottom water hypoxia (based on a threshold of 3.0 
mg/l), though the frequency of bottom water hypoxia was generally correlated with Ulva spp. 
abundance. DO values < 3.0 mg/L were considered hypoxic for the purposes of this report; this 
value was chosen based on a review of scientific literature (Kamer and Stein 2003). However, 
individual species may have higher DO requirements.  A DO threshold of 5.0 mg/L may be 
adopted for regulatory purposes to protect designated beneficial uses in UNB.  Therefore, at the 
request of the Regional Board, DO values were compared to a 5.0 mg/L threshold as well.  
There were stronger relationships between macroalgal abundance and the frequency of DO 
measurements <5.0 mg/L.  Together, Ceramium and Ulva spp. explained roughly 50% of the 
variability in the frequency of DO values < 5.0 mg/L in surface and bottom waters.  Ulva spp. 
alone explained 75% of the variability in the frequency of DO measurements <5.0 mg/L in 
bottom waters and 57% of the variability; however, these relationships should be used with 
caution in surface waters.  UNB is a relatively shallow system (average depth <1 m) with 
relatively short (~7 d) residence time and significant tidal range (~2 m maximum).  Wind driven 
mixing and tidal mixing may limit the occurrence of hypoxia, even during macroalgal bloom 
events. 
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Next Steps 
 
Although this study provides valuable insight into the mechanisms that influence hypoxia in 
UNB, additional work is necessary to develop predictive tools relating physical factors and 
biological factors (e.g. macroalgal blooms) to hypoxia.   Specifically, a more complete 
understanding of nutrient cycling and budgets should be developed for UNB.  The relative roles 
of biological and sediment oxygen demand over inter- and intra-annual cycles should be 
investigated.  Finally, a dynamic simulation model for nutrients should be developed for UNB.  
This model would allow investigation of the role hydrodynamics (e.g. freshwater input, 
stratification, and tidal cycles) and biogeochemistry (e.g. nutrient cycling, sediment oxygen 
demand) on hypoxia. Such a model could also be used to evaluate the anticipated effect of 
potential management actions on endpoints such as hypoxia and macroalgal blooms.   
 
Remote sensing holds promise as a management tool for assessment of coastal estuaries and 
lagoons.  The approach developed in this study should be applied to other southern California 
coastal wetlands to determine how robust the methodology is between systems and to help 
further refine the algorithms used to translate the image analysis to macroalgal abundance. In 
addition to the color infrared imaging we used, hyperspectral imaging and high resolution 
satellite imagery should also be explored in the future with the following considerations in 
mind: spatial resolution, ability to resolve macroalgal mat thickness, ability to target tidal phase, 
and cost. 
 
Newport Bay Fecal Coliform TMDL Source Identification and Management Plan 
 
The fecal coliform TMDL was adopted in 1999 to improve bacterial quality, reduce public health 
risks and improve water contact recreational activities in the Bay. Beach advisory and closure 
postings based on bacterial levels have increased over the past few years. The development of a 
Source Management Plan, as required by the fecal coliform TMDL, is made difficult by the 
many different urban and natural sources of fecal indicator bacteria in the Bay, the apparently 
episodic and diffuse nature of these sources, and the fact that bacteria are intrinsically non-
conservative (i.e., they die-off and grow in the environment). In February 2005, the County 
received a Proposition 13 grant from the State Water Resources Control Board to identify and 
quantify the contribution of urban and natural sources of fecal indicator bacterial impairment in 
Newport Bay to define the relative contribution of FIB and viruses to water quality impairment 
of the Bay, and to prepare a Fecal Coliform TMDL Source Management Plan evaluating and 
prioritizing sources of fecal coliform bacteria and BMPs to address the sources. 
 
Data collection was initiated in December 2005 and continued through February 2007.  Data 
collection efforts included: 

• 46 Bay-to-Ocean (BTO) transects were completed and an intensive survey of the upper basin 
of Upper Newport Bay (BTO4) was conducted to assess the impact of a large macroalgae 
bloom on FIB concentrations.  

• Inventory of storms drains with the City of Newport Beach has been completed. Dry 
weather sampling of irrigation water run-off at curbside on the PCH side of the Bay, Balboa 
Peninsula, Balboa Island and Lido Island, as well as sampling of water from beach trenches 
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was conducted in the early morning hours on November 16, 2006. Twenty-one drains were 
surveyed and 5 trenches were sampled. The wet weather storm drain survey was conducted 
on January 31, 2007, where the same twenty one drains were sampled from the dry weather 
study.  Drains were sampled at the end of the pipe at low tide.  In addition, irrigation water 
from the curbside was collected at street-level for each of the storm drains during both dry 
and wet weather. 

• Two synoptic studies of water quality along the perimeter of the Lower Newport Bay at 
most of the storm drain outlets (those that could be identified from the bay side) were 
conducted in August.  Measurements of FIB, pH and salinity were taken at each storm drain 
outfall and 50-100 feet away from the outfalls at low-tide and high tide in the night-time 
hours when FIB concentrations would be highest.  These results were used to generate a 
map of FIB exceedances from storm drain outfalls in LNB.   

• Four diurnal intertidal sediment studies (wet season and dry) were completed.  Wet 
weather surveys occurred during storms on March 1-2 and March 18-19, 2006.  The dry 
weather studies were completed on October 19 and October 26, 2006. 

• Microcosm studies have been conducted assessing the die-off and re-growth of FIB from 
runoff in Newport Bay waters, bird feces, macroalgae, sediment, and runoff.  In total 70 
separate microcosms have been conducted: 

o 28 microcosm studies have been conducted assessing the die-off and/or re-growth of 
FIB associated with macroalgae and bird feces;  

o 14 microcosm studies have been conducted assessing the die-off and/or re-growth of 
FIB associated with sediments of various grain sizes; 

o 27 microcosm studies have been conducted assessing the die-off and/or re-growth over 
a range of salinities, creek sources and bay sources; 

o 4 microcosms were conducted to assess the influence of wrack line debris; 

o 3 microcosms were conducted to assess FIB in runoff. 

• E. coli and enterococcus isolates were obtained from the Newport Bay BTO study and the 
microcosom studies.  Biochemical identification for both Enterococcus and E. coli was 
conducted. Approximately 200 Enterococcus isolates were identified and approximately 200 
E. coli isolates were characterized by API 20 test. E. coli gene expression patterns were 
analyzed to distinguish environmental adapted strains from those of fecal origin.  

 
Preliminary data results were presented to the Newport Bay Fecal Coliform TMDL Technical 
Advisory Committee on July 21, 2006 and April 13, 2007.  Reports documenting the 
identification and quantification of urban and natural sources of FIB in Newport Bay are under 
development. A source management plan will be developed in the 2007-08 reporting period 
based on the information presented in the final investigation reports. 
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Development of California Sustainable Watershed/Wetland Information Manager 
(CalSWIM) – Prototype Database 
 
In response to a commitment to develop a prototype watershed database for cumulative impact 
assessment, the County on behalf of the Orange County Stormwater Program has joined with 
the University of California, Irvine (UCI) in developing and implementing a prototype database 
called the California Sustainable Watershed/Wetland Information Manager (CalSWIM). 
CalSWIM will be a web-based expert system and database focused, initially, on Newport Bay 
and the Newport Bay watershed.  CalSWIM will be designed with a user friendly and 
instruction-rich interface to facilitate its use by individuals from a wide spectrum of educational 
backgrounds and technical expertise.  The technical objective of CalSWIM is to provide an 
interactive platform for coastal wetland and watershed managers, planners, and engineers to 
explore alternative wetland and watershed management strategies.  By exploring the (often 
unintended) consequences of management decisions in a virtual environment before 
implementation, CalSWIM should promote cost-effective and scientifically justifiable decisions 
regarding the monitoring, management, and alternation of coastal urban wetlands and their 
associated watersheds.  While the focus is on providing a decision making platform for coastal 
managers, the "SimCity" character of CalSWIM's design may also lead to its use by other user 
groups, including educators, environmentalists, and the lay public.   
 
A highly interdisciplinary team of researchers from four universities (UCSD-Scripps Institution 
of Oceanography, UCI, UCLA, and Caltech-JPL) participated in the development of the 
CalSWIM concept.  From this concept,  a formal research proposal was developed and 
submitted to NOAA's 2004 call for "Ecological Forecasting" proposals.  The CalSWIM proposal 
was designated by the review panel as "fundable", and scored in the top four of all proposals 
submitted to the program.   Unfortunately, due to funding reductions in the Ecological 
Forecasting program, NOAA could fund only the top two proposals.   
 
In the interim, the County funded a small subset of the original research team (a computer 
scientist and environmental engineer) to construct a prototype CalSWIM web site that will focus 
on two components: 1) the assimilation of data and information on Newport Bay and the 
Newport Bay watershed; 2) the integration of a subset of the data for fecal indicator bacteria 
impairment with a forecasting model developed by UCI.  During this reporting period, a 
prototype web site was completed (www.calswim.org).  The web page provides information on 
the San Diego Creek/Newport Bay watershed to visitors through four tools: 

1. Explore  – Through this portal visitors can explore the watershed through an 
interactive map, view its creeks and tributaries, land uses, and monitoring stations. Geo-
referenced photos, reports, and monitoring data are also available through this portal;  

2. Simulate  – Users are able to evaluate the behavior of the watershed in Upper Newport 
Bay using an advanced model of pollutant concentration developed at UCI;  

3. Analysis – Monitoring data for specific constituents and time periods can be displayed 
graphically; and, 
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4. Data Query - Monitoring data and reports are made available through direct queries to 
monitoring program databases.  

During 2006-07 UCI applied for and received a major grant from the National Science 
Foundation which will support development of CalSWIM in two main arenas: 1) development 
of a Wiki based information system; and 2) improved methods of data integrity. 

 
C-3.5  Regulatory Directives 
 
13225 Directive for Aliso Creek  
 
On March 2, 2001 the San Diego Board issued a written directive pursuant to California Water 
Code Section 13225 to the County of Orange, Orange County Flood Control District and the 
Aliso Creek watershed cities (Watershed Permittees). The directive found that the Watershed 
Permittees may be discharging waste with high bacteria levels from municipal storm drain 
outfalls into Aliso Creek and its tributaries. As a result the Watershed Permittees were directed 
to conduct an evaluation of the relative contribution of the urban stormwater discharges to the 
impairment of beneficial uses or the exceedances of water quality objectives and, where 
necessary, take appropriate measures to eliminate the sources of pollution. 
 
The Directive required the Watershed Permittees to submit an initial report by April 30, 2001 
and submit quarterly progress reports by July 31, October 31, January 31, and April 30 of each 
year until the San Diego Board determines that the nuisance discharges have been prevented to 
the Maximum Extent Possible (MEP). The County on behalf of the Watershed Permittees 
submitted the initial report on April 30, 2001, and has submitted progress reports quarterly 
from 2001 through September 2005. Detailed information on the Permittees’ efforts to identify, 
evaluate, and reduce or eliminate sources of bacterial contamination, including the County’s 
efforts described below, may be found in these quarterly progress reports which are available 
on the Watershed and Coastal Resources Division website at www.ocwatersheds.com. 
 
The County is responsible for implementing elements of its LIP in unincorporated areas of the 
County. The County’s unincorporated areas within the Aliso Creek watershed contain one 
storm drain outfall that meets the minimum size criteria of 39 inches, but otherwise does not 
contain drainage areas with significant urban land use. Therefore, the County’s main 
responsibilities pursuant to the Regional Board’s Directive include coordinating the Watershed 
Permittees’ activities, conducting the monitoring program, and compiling Watershed Permittee 
information and monitoring data necessary to prepare the quarterly progress reports, and 
developing prototype bacteria BMP projects (see prior discussion on J01P28 Clear Creek System 
and J01P01 Munger Storm Drain Sand/Media Filter). 
 
Through 2004-05, the County continued to implement the Aliso Creek Bacteria Monitoring 
Program and quarterly reports were submitted utilizing the simplified quarterly reporting for 
the Directive template form and letter.  The County also worked with the Watershed Permittees 
and Regional Board staff to revise the Aliso Creek Watershed Action Plan (Formerly Watershed 
Chapter) to incorporate the requirements of the Directive and to provide information on 
planned activities and progress made in reducing bacteria loads to Aliso Creek.  A revised 

0041792

http://www.ocwatersheds.com/
http://www.ocwatersheds.com/


 
 
SECTION C-3, Plan Development  

 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Plan Development C-3-25 

monitoring program to provide more focus on source identification and local evaluation of the 
effectiveness of the Watershed Permittees’ activities to reduce bacteria levels was approved by 
the Regional Board at the October 2005 board meeting and implemented in June 2006.    
 
The revised program focuses monitoring efforts on a group of status and trends sites near the 
bottom of the watershed and a second set of BMP evaluation sites at high-priority drains 
throughout the watershed. Monitoring occurs at a higher frequency than in the original 
program, but only during the two-month period in late summer when bacteria levels are 
highest. Analyses of the available monitoring data show that this design will sufficiently track 
compliance with REC1 standards in the area of highest recreational use in the lower watershed 
and document the effectiveness of BMPs implemented at the high-priority drains.  
 
Data and results of the revised monitoring program will be submitted on an annual basis on 
November 15th of each year (See Section C-11 of the Unified Annual PEA). Analysis of the 
bacteria water quality data indicates trend lines over time at each station vary widely but do not 
demonstrate a visible upward or downward trend. This variability is typical of bacterial 
indicators.  The revised monitoring program for Aliso Creek is designed to track certain levels 
of change over a 10 year period of time.  Based on the data, while the BMP efforts taking place 
in the Aliso Creek watershed to reduce bacteria loads may not yet be yielding significant 
improvements in receiving waters, they may be limiting further degradation of receiving 
waters.  As the program continues and the municipalities implement additional BMP’s, it is 
likely that we will see improvements in receiving water quality. 
 
C-3.6   Plan Development Modifications  
 
There were no modifications to the Plan Development section of the County’s LIP (Section A-3) 
during the reporting period.
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C-4.0 Legal Authority 
 
C-4.1 Introduction (LIP SectionA-4.1) 
 
This section discusses the legal authority established by the County for controlling pollutant 
discharges into and from its storm drain system.   
 
C-4.2 County Authority to Control Pollutant Discharges (LIP Section A-4.3) 
 
As discussed in Section A-4.3 of the LIP, the County has substantial legal authority to control the 
discharge of pollutants to its municipal stormdrain system through a variety of tools which include: 

1)  The Water Quality Ordinance (Orange County Codified Ordinance (OCCO) Sec. 4-13-10 et seq. 
(County Regulations) and OCCO Sec. 9-1-10 et seq. (Flood Control District Regulations)) 
prohibits unpermitted discharges to the municipal storm drain system and provides the 
authority for BMPs in new development and significant redevelopment. 

2)  The Orange County Grading and Excavation Code (OCCO Sec. 7-1-800 et seq.) regulates 
excavation, grading and establishes administrative requirements for the issuance of permits in 
accordance with the requirements in the Uniform Building Code. 

3)  The Litter Control Ordinance, as a part of the Water Quality Ordinance (OCCO Sec. 4-13-52 et 
seq. (County Regulations) and OCCO Sec. 9-1-52 et seq. (Flood Control District Regulations)), 
prohibits the disposal of any waste material on any public or private property. 

4)   The Fats, Oils, and Grease Disposal Ordinance (OCCO Sec. 9-1-120 et seq.), specifies 
appropriate disposal requirements for a food facility to assure that those facilities control, and 
appropriately dispose of fats, oils and grease so as to assure that their operations do not cause 
sanitary sewer blockages.    

5)  The Orange County Solid Waste Management Ordinance (OCCO Sec. 4-13-17 et seq.), 
regulates where solid and liquid wastes, including hazardous and industrial wastes may and 
may not be deposited or discharged.  

6)  The Uniform Fire Code, which has been adopted into the codified ordinances of the County 
and the cities and prohibits the discharge of any waste liquid containing crude petroleum or its 
products “into or upon” any drainage canal or ditch, storm drain, sewer, or upon the ground. 

 
C-4.3 Legal Authority Modifications 
 
There were no modifications made to the County’s legal authority during the reporting period. 
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C-5.0  MUNICIPAL ACTIVITIES 
 

C-5.1 Introduction (LIP Section A-5.1) 

This section of the PEA discusses the implementation of the inventory, prioritization, 
inspection, BMP implementation and reporting program for County facilities and field 
programs during the 2006-07 reporting period. 

The County has incorporated the Model Municipal Activities Program described in DAMP 
Section 5.4 as the basis for Section A-5 of its LIP.  This municipal activities section presents the 
results of the Municipal Activities Program carried out by the County to protect receiving 
waters from discharges of pollutants.  

C-5.1.1 Overall Program Management 

Within Section A-5.0 of the LIP, the County has identified which County Departments are 
responsible for the implementation of municipal activities.  

C-5.2  Inventory of County Fixed Facilities, Field Programs, and Drainage Facilities (LIP 
Section A-5.2) 

The County has developed a watershed based inventory of its fixed facilities. The updated 
inventory is attached (see Attachment C-5.3).  The inventory is updated on an ongoing basis 
and submitted annually to the Regional Boards. Summaries of the County’s fixed facility 
inventory are provided in the following tables: 
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2006-07 Summaries of County Fixed Facilities 
 

Main Municipal 
Fixed Facility Types Sub-Category Facility Types Total Number of 

Municipal Facilities 
Municipal Waste Facilities * Active or Closed Municipal 

Landfills/Household Hazardous Waste 
Collection Sites 

10 

Corporation Yards Corporation Yards 10 

Airfields (Landside Operations) 1 
Parks and Cemeteries 34 
Public Buildings (Police, Fire, Libraries, 
etc.) 40 

Harbor/Boat/Shipping Yards 5 
Animal Shelters/Services 2 
Public Parking Facilities 8 
Detention Facilities 8 
Housing Units 5 

Other Municipal Owned 
Facilities 

Other 11 
 Total for all Categories 134 
* The active landfills in unincorporated areas are also included within the County’s industrial 
facility inventory (Attachment C-9.2 of this report). 
 

2006-07 Summaries of County Municipal Facilities by Watershed  
 

Number of Municipal Facilities in Each Watershed 

Santa Ana Region San Diego Region 
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Landfills/ 
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Collection Sites 

2 2 2 3 0 0 0 0 0 1 0 10 
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Number of Municipal Facilities in Each Watershed 

Santa Ana Region 
 

San Diego Region 
 

Sub-Category 
Fixed Facility 

Types 
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Corporation Yards 0 0 2 4 0 0 2 1 1 0 0 10 

Airfields (Landside 
Operations) 0 0 0 1 0 0 0 0 0 0 0 1 

Parks and 
Cemeteries 3 3 10 6 0 1 4 3 2 2 0 34 

Public Buildings 
(Police, Fire, 
Libraries, etc.) 

2 5 6 18 0 1 5 2 1 0 0 40 

Harbors/ 
Boat/ 
Shipping Yards 

0 1 0 0 2 0 0 2 0 0 0 5 

Animal Shelters/ 
Services 0 0 2 0 0 0 0 0 0 0 0 2 

Public Parking 
Facilities 0 0 1 6 0 0 0 1 0 0 0 8 

Detention Facilities 0 0 4 2 0 0 0 0 2 0 0 8 

Housing Units 0 4 1 0 0 0 0 0 0 0 0 5 

Other 1 0 7 2 0 0 0 0 1 0 0 11 

Total for all 
Categories 8 15 35 42 2 2 11 9 7 3 0 134 

 
The inventory may change annually with acquisition or sale of County property.  During  
2006-07, four facilities were consolidated with other existing facilities since they function and 
are maintained as a unit, eight properties were deleted, and one new facility was added to the 
fixed facility inventory.  These changes resulted in a net decrease of eleven facilities. 
 
C-5.3    Prioritization (LIP Section A-5.3) 
 
All County field programs are prioritized as high. Field programs include the maintenance and 
inspection of County-owned drainage facilities, roads, streets, and highways.  

The County has prioritized its fixed facilities as high, medium or low based on their respective 
threat to water quality. Summaries of the prioritizations are provided in the following tables: 
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2006-07 Summary of County Municipal Facility Prioritization 

 
  Total Number of Fixed Facilities Municipal Fixed Facility Prioritizations 

Santa Ana Region San Diego Region 
Mandatory high priority facilities 34 18 
Number of medium priority facilities 0 0 
Number of low priority facilities 68 14 

Total Number of Facilities 102 32 

 
2006-07 Summary of County Municipal Facility Prioritization by Watershed 

 
Municipal 

Fixed Facility 
Prioritizations 

Total Number of Fixed Facilities 
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Number of 
high  

priority 
facilities 

    2 5 7 17 2 1 5 8 1 3 0 51 

Number of 
medium 
priority 
facilities 

0 0 0 0 0 0 0 0 0 0 0 0 

Number of 
low 

priority 
facilities 

6 10 28 25 0 1 6 1 6 0 0 83 

Total Number  8 15 35 42 2 2 11 9 7 3 0 134 

 
The fixed facility prioritization is updated on an ongoing basis and provided to the Regional 
Boards as a part of each PEA submittal as part of the updated municipal inventory (see 
Attachment C-5.3). Prioritization categories may change based on information acquired during 
inspections.  
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C-5.4   Model Maintenance Procedures (LIP Section A-5.4) 
 
Model Maintenance Procedures (MMP) fact sheets were developed as a part of the Municipal 
Activities program.  The fact sheets include a description of specific BMPs for common 
municipal activities that may cause pollutant discharges and provide Pollution Prevention 
measures that the facility and/or program should implement.  The activity based MMP fact 
sheets are included as Exhibit A-5.III of the County’s LIP. 
 
C-5.5    Inspection (LIP Section A-5.5) 

Inspections are conducted at the frequencies listed in Table A-5.2 of the LIP as shown below. 

              Municipal Fixed Facility/Field Program Inspection Frequencies 

Inspection Frequencies 

Facility/Program Inspection Frequency 

Fixed Facilities 

County Corporation Yards Quarterly 

 
High Priority Fixed Facility 

 
Annually 

Medium Priority Fixed Facility Biannually  

Low Priority Fixed Facility Once During First Year of Program 
Implementation 

Field Programs 
High Priority Field Programs Annually 

Drainage Facilities 

Drainage Facilities  
Annually Before the Wet Season, with 

Additional Inspections as Needed During 
the Wet Season 

The inspections generally include a review of the material and waste handling practices, BMP 
implementation and focus on identifying visual evidence of past or present unauthorized non-
stormwater discharges.   

Inspections of drainage facilities and roads are conducted by Resources and Development 
Management Department /Operations and Maintenance (O&M) inspectors. Fixed facility and 
field program inspections are carried out by the facility site manager, the field supervisor 
and/or an inspector from RDMD/Watershed and Coastal Resources Division (WCRD).  
Inspections of fixed facilities by a WCRD inspector provide an opportunity for additional 
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training of the facility manager. WCRD inspectors also conduct follow up inspections as 
necessary. 

2006-07 Summary of Inspections Conducted 

Main Municipal 
Fixed Facility Types Sub-Category Facility Types Total Number of Municipal 

Facilities Inspected 

  Santa Ana 
Region 

San Diego  
Region 

Municipal Waste 
Facilities  

Active or Closed Municipal 
Landfills/Household Hazardous Waste 
Collection Centers 

 
7 

 
1 

Corporation Yards Corporation Yards 6 4 
Airfields (Landside Operations) 1 N/A 
Parks and Cemeteries 10 11 
Public Buildings (Police, Fire, Libraries, 
etc.) 

        
16 3 

Harbors/Boat/Shipping Yards 3 2 
Animal Shelters/Services 2 N/A 
Public Parking Facilities 7 1 
Detention Facilities 1 0 
Housing Units 0 N/A 

Other Municipal 
Owned Facilities 
 

Other 4 1 
Total for all 
Categories 

 57 23 

 
A total of eighty facilities were inspected during the reporting year. During the previous 
reporting period, the total number of facilities inspected was sixty.  Including quarterly 
corporate yard inspections, a total of one hundred-four inspections of facilities were conducted. 
Additionally, thirty-three field activity inspections were conducted. 
 
As part of its municipal facility inspections the County inspectors also determine the level of 
BMP implementation and assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspector uses best professional judgment in deciding how much time to allow the manager 
to correct the problem.  Based on the results of the inspections conducted during the current 
reporting year, a summary of the status of the BMP implementation by watershed is provided 
in the following table. 
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2006-07 Summary of BMP Implementation Status by Watershed 
 

Watershed 

Number of 
Facilities with 

BMPs Fully 
Implemented 

Number of 
Facilities with 
BMPs Partially 
Implemented 

Number of 
Facilities With 

No BMPs 

Number of Facilities 
Required to 

Implement or 
Upgrade/Modify 

BMPs 
(Sum of Columns 2 

and 3) 
San Gabriel 
River/Coyote 
Creek 

4 0 0 0 

Anaheim 
Bay/Huntington 
Harbor 

6 0 0 0 

Santa Ana River 15 1 0 1 

Newport Bay 28 1 0 1 

Newport Coastal 
Streams 2 0 0 0 

Laguna Coastal 
Streams 1 0 0 0 

Aliso Creek 6 2 0 2 

Dana Point 
Coastal Streams 8 0 0 0 

San Juan Creek 3 0 0 0 

San Clemente 
Coastal Streams 3 0 0 0 

 
Field Programs are not included in the above table as they occur throughout all watersheds. An 
electronic data base of facility inspections is maintained and used to develop an annual action 
plan. Facilities with BMPs only partially implemented are scheduled for additional inspections 
and training by a WCRD inspector.   
 
During the current reporting year, the County purchased a beach cleaning machine that utilizes 
a system of filters and rakes that operate simultaneously to remove smaller debris from the 
sand while minimizing the amount of dust generated.  A second machine is budgeted for 
purchase during 2007-08. Structural BMPs for facilities with remaining issues have been 
scheduled for installation during 2007-08. 
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The number of inspected facilities with only partial BMPs in place has decreased as staff 
becomes more knowledgeable and the focus is now shifting from implementation to BMP 
maintenance. 
 
C-5.5.1 Enforcement 
 
The County may take various actions when an inspection highlights a problem at a municipal 
facility.  Possible actions include the issuance of verbal and written instructions or additional 
training of County personnel.  In the instance of contracted services, action under the ordinance 
or termination of the contract or lease could occur.  No enforcement actions were taken during 
the reporting period. 
 
C-5.5.2   Reporting 
 
The County made no reports to the Regional Board during 2006-07 concerning discharges from 
fixed facilities which posed a threat to human health or the environment. 
 
C-5.6    Education and Training (LIP Section A-5.6) 
 
C-5.6.1    Training 
 
The County developed and implemented internal job-specific training for its employees.   
Most training is now done on a routine basis by supervisors at “tailgate” trainings in 
conjunction with safety training.  More formal training sessions are held as needed. 

During 2006-07 general stormwater pollution prevention training was implemented for all new 
RDMD employees during the New Employee Orientation.  The introductory training consists of 
a presentation of the “Stormwater 101” video, and distribution of the Stormwater 101 Fact 
Sheet.   

The formal training conducted during the reporting period is summarized in the following 
table: 
 

2006-07 Summary of Internal Training Conducted 

Department 
 

Department 
Subcategory Training Module Training 

Dates 
Number of 
Attendees 

DAMP Appendix B, Exhibits B-5.II & 
B-5.III, Fixed Facility & Field Program 

Model Maintenance Procedure 
Training Modules 

RDMD 
 Transportation 

 

12/5/06 & 
2/7/07 18 

RDMD Various – New 
Employees  

DAMP Appendix B, Exhibits B-5.II & 
B-5.III, Fixed Facility & Field Program 

Model Maintenance Procedure 
Training Modules 

 

6/13/07 50 
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County staff also attended/participated in the following external training: 

 

Title:  Integrated Pest Management Training – IPM 101 

 Dates Attended:  June 21, 2007 

Sponsoring Organization:  UC Cooperative Extension and the Orange County 
Stormwater Program 

 

Name Department 

Grant Sharp RDMD/Watershed & Coastal 

James Fortuna RDMD/Watershed & Coastal 

Christine Hanson RDMD/Watershed & Coastal 

  

 

Title:  Household Hazardous Waste Information Exchange Meetings/Bimonthly 

 Dates Attended: July 2006, January 2007, March 2007, May 2007 

Sponsoring Organization:  Department of Toxic Substance Control and Integrated 
Waste Management Board 

                                                  

Name Date Department 

Tim Grogan July 2006 IWMD 

Tim Grogan January 2007 IWMD 

Tim Grogan, Kevin Kondru, 
Emily Jackson, David Tieu March 2007 IWMD 

Isabel Rios May 2007 IWMD 
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Title:  DTSC Treated Wood Waste Alternative Management Standards Training 

 Dates Attended: April 19-21, 2007 

Sponsoring Organization: Department of Toxic Substance Control and Integrated 
Waste Management Board 

 

Name Date Department 

Tim Grogan June 19, 2007 IWMD 

Gary Blevins, Ann Osorio, 
Paul Davis, Irineo Rios, 
Richard Gemming 

June 20, 2007 IWMD 

Jim Wilcox, Cirilo Madrigal June 21, 2007 IWMD 

 

 

C-5.6.2    Education 

The County has conducted outreach to its staff working at or on fixed facilities, field programs, 
drainage facilities, contracted activities, and leased facilities within its jurisdiction to ensure that 
they are informed of their responsibilities with respect to water quality.  This outreach has 
included holding workshops, distributing posters, fact sheets, and signage, etc.   A summary of 
the County’s outreach efforts is presented below. 

2006-07 Summary of Printed Material Distribution to County Staff 

Poster, Brochure, or Fact Sheet 
Title/Subject 

Number 
Distributed 

Distribution Method(s) and 
Location(s)  

“Watershed Fact Sheet” 1,260 Distributed with paychecks to all 
RDMD employees 

“Celebrate Earth Day” flyer  18,000 Distributed with paychecks to all 
County Employees for Earth Day  

Article ”During Coastal Cleanup 
Day Four ’Ws’ and You Can Make 
a Difference” 

1,260 
Printed in  The Resource, a monthly 
newsletter distributed to RDMD 
employees 

Total number of outreach 
materials distributed during the 
reporting period: 

20,520 

 
 
The County website, www.ocwatersheds.com, is listed as a resource material on all training 
material for County personnel.  BMP Fact Sheets are printed from the webpage as needed. The 
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‘Stormwater 101” video and associated training materials are also available on the website for 
use by supervisors for training.  

During the previous reporting period, a total of 39,810 outreach materials were distributed to 
County staff compared with 20,520 this reporting period. The decrease is due to the fact that 
materials are available to download or order from the website and County staff now utilizes the 
website resource more frequently. 

 
C-5.7   Environmental Performance Report 
 
The Environmental Performance Report (EPR) provides information on facility activities during 
the year for use in evaluating the municipal activity efforts and preparing the annual PEA.  The 
report demonstrates a commitment to pollution prevention and source reduction by providing 
an iterative evaluation and corrective action management process. This EPR process 
emphasizes: 
 

• Program elements with past and present problems in need of improvement 
• Improvements that occurred during the reporting year 
• Program elements that are currently in need of improvement 
• Specific action plans and timeframes for implementing necessary improvements 

 
Each reporting year serves as the benchmark for the next year’s resource effort and EPR process 
evaluation.  
 
The Environmental Performance Reports are completed each year by the County from 
inspection forms for each inventoried municipal fixed facility. For the current reporting period, 
112 EPR forms were returned from fixed facilities. The number of completed forms from fixed 
facilities is an increase over the 109 EPR forms returned during the previous reporting period.  
 
The focus of the 2007-08 reporting period will continue to be on conducting inspections of all 
high priority fixed facilities with previously identified issues and field programs utilizing 
WCRD inspectors in order to meet permit requirements, and provide guidance and additional 
training in inspection and reporting procedures to facility site managers and field supervisors.   
 
Internal training programs are provided to County staff on an ongoing basis. Training during 
2007-08 will focus on newly assigned staff. 
 
C-5.8   Municipal Activities Program Modifications  
 
The County evaluates the results of the PEA and determines if any program modifications are 
necessary in order to comply with Clean Water Act requirements to reduce the discharge of 
pollutants to the maximum extent practicable.  
 
The following modification has been made to Section A-5 of the County’s LIP during the 2006-
07 reporting period and is included as an attachment to this report: 
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• Exhibit A-5.I of the LIP (municipal facilities inventories) updated on an ongoing basis 
(included as Attachment C-5.3 of this report). 
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Attachment C-5.1 Traditional Municipal BMP Programs  
 
During the Third Term Permit period, the Permittees have continued to implement a number of 
municipal activities BMP programs that were first identified in the 1993 DAMP.  These BMP 
programs, which are the basis for Section 5.4 of the 2003 DAMP, are as follows: 
 

• Trash and Debris Controls (formerly Litter Control) 
• Solid Waste Collection/Recycling 
• Drainage Facility Maintenance 
• Catch Basin Stenciling 
• Street Sweeping 
• Household Hazardous Waste (HHW) Collection 

 
In order to maintain the integrity and value of the data that has already been gathered over 
prior years and to provide overall validation of the success of these programs in diverting 
materials from the storm drain system, this information has again been provided. 
 
C-5.A.1 Litter Control 
 
The County uses the following practices to ensure litter control: 

 

Litter Ordinance  Public Trash Receptacles  

Clean-Up Programs  Other: (specify) 
Weekly inspection, removal as needed  

Special/Bulky Item 
Pickups    

 
 
C-5.A.2      Solid Waste Collection
 
The total quantity of solid waste collected in unincorporated Orange County during the 
reporting period is estimated to be 153,790 tons. 
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C-5.A.3 Drainage Facility and Infrastructure Maintenance  
 

2006-07 Summary of Drainage Facility Maintenance 
 

Total Length of Channel/Pipe Cleaned 51.25 miles 

Total Number of Catch Basins in Unincorporated County 1,697 

Total Number of Catch Basins Cleaned in Unincorporated 
County   1,525 

Percentage of Catch Basins Cleaned 
***100% inspected, 10% clean*** 90% 

Total Volume of Material/Debris Removed  
                                   
Method of Material/Debris Removal: 
                                             Hand Crews 
                                             Vacuum Truck/Equipment 

586.5 Tons 
 
 

            29% 
71% 

Trash Barriers 
 
Method of Material/Debris Removal:  
                                            Hand Crews 
                                            Vacuum Truck/Equipment 

29.37 Tons (wet 
weight) 

 
 

20% 
80% 

Pump Station Cleaning 
 
Method of Material/Debris Removal:  
                                            Hand Crew 
                                            Vacuum Truck/Equipment 

52.8 Tons (wet 
weight) 

 
 

22% 
78% 

Vault Cleaning 
 
Method of Material/Debris Removal: 
                                             Hand Crew 
                                             Vacuum Truck/Equipment 

7 Tons (wet 
weight) 

 
100% 

0% 

Other:  Diversions 
 
Method of Material/Debris Removal:  
                                             Hand Crew 
                                             Vacuum Truck/Equipment  

6 Tons (wet 
weight) 

 
 

100% 
0% 
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2005-06 Summary of Diversions of Dry Weather Flows to Sanitary Sewer 

 
Costs For Diversion 

Date 
Started Channel Name Location of 

Diversion Construction Per 
Gallon 

Flow Diverted 
Average Gallons 

per Day 
 

5/02/05 E01PS3 
Santa Ana River 

Fountain 
Valley $0.75 Million  

$0.000625 
 
260,000  

 
5/02/05 

D03PS1 
Greenville-Banning 
Channel 

 
Costa Mesa 

 
$1.4 Million 

 
$0.000778 

 
312,000 

5/02/05 D02PS1 
Talbert Channel 

Huntington 
Beach $1.4 Million $0.00233 241,000 

5/02/05 D01PS1 
Huntington Beach 

Huntington 
Beach $0.26 Million $0.000433 251,000 
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C-5.A.4 Catch Basin Stenciling  
 
The total number of catch basins re-stenciled this reporting period:   269 
 
The percentage of catch basins re-stenciled this reporting period:   16% 
 

Type of Application(s) Used % Used 

Spray Paint 0% 
Curb Markers  100% 
Heat Application 0% 
Adhesives 0% 
Other: (specify) 0% 

 
 

Phrase Used  Color Scheme Used  
No Dumping Drains To Ocean  Blue Letters on White Background  
  Black Letters  
Other: (specify)  Other: (specify)  

 
No volunteers were used to perform stenciling.  

 C-5.A.5 Street Sweeping                                                                                                                                                 
 
Was new street sweeping equipment purchased or new contracts established for said services? 
 
Yes   No  
 
The following is a summary of the type(s) and number(s) of street sweepers used, sweeping 
frequency, and amount and type of material collected: 
 

2004-05 Summary of Street Sweeping Activities 
 

Type of Street Sweeper Number of Each Type of Sweeper 
Brush                              3 
Vacuum                              0 

Brush assisted                              0 
Regenerative Air                              0 
Other: (specify)                              0  
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2005-06 Summary of Street Sweeping Activities 
(Continued) 

 

Sweeping Frequency              
(i.e. 2 times per month) 

Total Weight 
Collected For Fiscal 
Year (tons) 

% Soil % Leaves % Trash/Debris 

Industrial 
2 times per month 74.72 39 58 3 

Residential 
2 times per month 423.42 39 58 3 

 
How is the % determined?  Estimates    Studies     
 
Total curb miles swept:   6,000 
 
 

Additional Information Yes No 

Parking restrictions for street sweeping?   

Activities monitored for adherence to manufacturer’s specifications for 
optimal equipment performance?    

     If yes, how often?                                                                           Annually   
Are streets inspected for sweeper effectiveness?   

    If yes, how often?                                                                           Weekly 
    If yes, by what means?                                                          Sweeper is Followed by inspector 
 
C-5.A.6 Household Hazardous Waste Collection  
 
The County operates four Household Hazardous Waste Collection Centers which are open five 
days a week for approximately 250 days a year (closed holidays and rainy days). In November 
2005, the hours of operation at all four permanent Household Hazardous Waste Collection 
Centers were increased by two hours offering collection Tuesday through Saturday from 9 am 
to 3 pm (formerly 9 am to 1 pm).  In January 2006, the permanent Centers implemented 
collection of all electronics, any item that contained a circuit board and/or batteries for disposal 
through recycling. Throughout 2006, education and outreach on the proper disposal of 
electronics and other universal waste occurred through the media, solid waste handlers and city 
programs. 
 
IWMD initiated a Door-to-Door Collection Program in April 2007 for homebound residents 
unable to transport their waste to a permanent Household Hazardous Waste Collection Center. 
The Program is limited to five pickups per month. During the reporting year fifteen residents 
were served.  
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A one-day Household Hazardous Waste Collection event was held on September 9, 2006 for 
unincorporated Silverado Canyon. The results of the one-day event are categorized in the 
following table. 
 

 
Silverado One-Day Event Totals 

Category Type of Waste Amount of Waste Collected (pounds) 
Flammable Solid/Liquid 1,275 
Oil-Based Paint 4,900 

1. Flammable & 
        Poison 

Poison (Excl. aerosols) 350 
2. Acid Inorganic and Organic Acid 135 
3. Acids-Bases 

Combined 
Acids Bases Combined 150 

4. Aerosols All Aerosols Combined 25 
5.    Reclaimable Auto Type Batteries 2,310 
6.    Universal Waste Household Batteries 30 

Consumer Electronic Devices 698 7.    Electronic   
Waste (UW) SB 20 / 50 Video Display 

Devices 
1,765 

Compressed Gas Cylinders 256 8. Other HHW 
Other: Bulked Non-RCRA 
Liquids 

1,275 

 Grand Total Collected 13,169 Pounds 

 
Does the County have or participate in a used oil grant? 
 
Yes   No  

 
What is the time frame covered by the grant? 
 
Begins:  7/01/06 
Ends:   6/30/07 
 
Has the amount of oil that has been collected as a part of the used oil grant been quantified? 
 
Yes   No  
 
 The amount is quantified in the table below. 
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Type of Waste Waste Volumes Collected (specify units) 

Used Motor Oil/Used Oil 
Products 

148,494 gallons 

Oil Filters 16,424 filters  

 
 
The numbers represent only Do-It-Yourself (DIY) quantities and only DIY quantities are being 
tracked for reporting purposes.  The data collected is from participating jurisdictions within the 
County’s regional program. Many cities implement their own used oil and filter recycling 
program. 
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ATTACHMENT C-5.2  

A.   Fertilizer Management 
 

 County 
personnel 

Contractor Both 

1. Who applies fertilizers?    

2. Who determines which type of fertilizer to use?    

3. Who determines fertilizer application rates?    

4. Who determines the timing of fertilizer 
applications?    

5. Who determines application methods of fertilizers?    

6. Who stores the fertilizers?    

 
7. Are slow-release fertilizers utilized? 
 
Yes   At some facilities No      
 
8. Are fertilizer applications based on results from soil analyses? 
 
Yes   At some facilities No    
 
 8(a). If yes, indicate how often.  

 
1 time per year  prior to application    
Other: Various frequencies depending on contractor 

 
9. Do you calibrate the spreader used to apply the fertilizer? 
 
 Yes    No  
 
 9(a). If yes, indicate how often. 

 
1 time per year  Prior to application    
Other: Varies by contractor 

 
9(b). How is calibration done? Estimate per square footage  

 Setting on bag  
 Other: Contractor determines  
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10. Did you or your contractor have any large spills of fertilizers in your jurisdiction in the last 
year? 
 
Yes  No  
 
11. How do you typically clean up small spills of fertilizers? 
 
Sweep up   Blow away   Wash away   
 
12. For 2006–07, how many acres of land were treated with fertilizers?  873 acres 
 

Fertilizer Analysis 

Brand Name Nitrogen Phosphorus Potassium Total Amount 
Applied (lbs.) 

Scotts Turfbuilder with 
Weed Control 

28 3 3 20 

Scotts Turfbuilder 27 3 4 20 

Bandini 5 5 0 50 

Best Turf Supreme 16 6 8 54,262 

Turf Supreme 16 16 10 750 
Super Turf 16 6 8 10,000 

Turf Gro 16 6 8 150 
Extra Super Turf 20 10 10 8,000 
Best Triple Pro 15 15 0 200 

Ammonium Sulfate 21 0 0 2,050 

Calcium Nitrate 15.5 0 0 4,400 

Best Ammonium 
Phosphate 

16 20 0 3,600 

Hydro Urea 46 0 0 2,400 
Gro-More Water 

Soluble 
20 20 20 5,200 

Gro-More Greenhouse 16 6 8 520 

Turf Royal 21 7 14 2,800 
Nitra King Fertilizer 16 6 8 500 
Nitra King Fertilizer 21 4 4 15 
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Best Products 16 16 16 96 

United Professional 16 6 8  1 

Trimec Turf Supreme 16 6 8 1,500 

Lesco Pro 15 15 15 6,000 

Triple Super Phosphate 0 45 0 200 

Sulfate of Potash 0 0 50 200 

Atlas Fish Emulsion 2 1 1 25 gallons 

Total acres of land treated with fertilizers 873.4 

 
 
 
 
 
 
 
 
 
 
B. Pesticide Management 
 
1. Do you monitor for any pests? 
 
Yes    No  
 
 1(a). If yes, what method do you utilize? 
 

Presence/absence   Visual Counts   Symptoms/signs  
 Other: Inspections 
 

1(b). If yes, which pests do you monitor for? (Check all that apply.) 
 
 Vertebrates: Gophers   Rabbits   Ground squirrels      
 Other: Rats 
  

Insects/Mites: Ants    Aphids    Whiteflies    Spider mites    Psyllids  
Other: Fire ants, bees, wasps 

  

Other Nutrients and Soil Amendments  

Brand Name Total Amount Applied  

Agilizer 100 gallons 

Activate 100 gallons 

E-Z Green Chicken Manure 38,000 pounds 

Soil Buster/Gypsum 1,800 pounds 
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 Weeds: Grasses  Broadleaf  
 

Diseases: Leaf  Root  Whole Plant     
 
2. Do you monitor for biological control activity, e.g. presence of lacewings, holes in aphids? 
 
Yes   No  
 
3. How do you identify pests? (Check all that apply.) 
 
Books/magazines  Ag. Commissioner          UC Cooperative Extension  
  
Internet    Pest Control Advisor    Own Experience     
 
Other: Horticulturist, arborist, or Vector Control 
 

4. Who applies the following in your jurisdiction? City Personnel Contractor Both 

Insecticides/miticides    

Herbicides    

Fungicides    

Molluscides (i.e. snail baits)    

5. Who determines the type of pesticide to apply?    

6. Who conducts periodic inspection and cleaning 
of pesticide application equipment?    

7. Who conducts periodic inspection of pest 
control crew activities?    

8. Who stores the following types of pesticides? 

Insecticides/Miticides    

Herbicides    

Fungicides    

Molluscides (i.e. snail baits)    
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County Pesticide Application- Supervisor Information Number 

9. How many people under your supervision apply or 
handle pesticides?  13 

10. How many of these have Qualified Applicators 
Licenses or Certificates from the state? 13 

11. How many have been formally trained in pesticide 
safety? 13 

 
The information provided in the above table applies only to RDMD/O&M applicators who 
apply pesticides to storm channels, County Regional Park Lakes and some County parks. 
 
12. Do you calibrate the equipment used for the application of pesticides? 
 
Yes    No  

 
12(a).  If yes, indicate how often:  Varies by applicator 
     
12(b). If yes, indicate how calibration is performed: Varies by applicator  
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13. Do you have written procedures in place to deal with pesticide spills? 
 
Yes    No  
 
14. Did you or your contractor have any large spills of pesticides in your jurisdiction in the last 

year? 
 
Yes    No  
 
   
15. How do you typically clean up small spills of pesticides? 
 
Contain/Absorb    Sweep    Wash  
 
16. What do you do with left over pesticide from an application? 
 
Store for next job  Dispose of pesticide by spraying on appropriate location   
 
17. Where do you rinse your spray equipment (backpack, truck-mounted, etc…)? 
 
Site of application   Own facility  Note: Varies with applicator 
 
18. Where do you clean vehicles used to transport pesticides? 
 
Own facility    Commercial facility    Application site    Note: Varies with applicator 
 
19. What is done with pesticide landing off-target (i.e. on sidewalks and streets)? 
 
Sweep/Blow  Wash  Nothing  Note: Varies with applicator 
 
20. For 2005-06, how many acres of land were treated with pesticides?  5703 acres  
 

21. How many acres was each of these types of pesticides applied to? Total Acres 

Insecticides/miticides 119 

Herbicides 5,590 

Fungicides 6 

Molluscides (i.e. snail baits) 5 
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2006-07 Summary of Pesticides Applied to County Property 
 

Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

Garden Safe Brand 70051-2-39609 0.7 1 Pint    X 

Round Up Pro 524-308A 41 7 Gal.   X  

Round Up 524-475 41 39 Gal.   X  

Round Up 524-415 41 300 Gal.   X  

Round Up Pro 524-475-2B 41 5 Gal.   X  

Round Up Pro 524-475-AA 1 2 Gal.   X  

Round Up Pro 524-445 41 33 Gal.    X 

Round Up Pro 524-445 2 840 Oz.    X 

Round Up Super 
Concentrate 

71995-25 50.2 25 Gal.    X 

Fusilade II 10182-393 25 4 Qt.   X  
Fumitoxin 72959-1-5857 55 0.5 Lb. X    
Fumitoxin:Aluminu
m Phosphide 

5857-1 55 5 Lb. X    

Fumitoxin 5857-1-ZB 55 38.8 Lb. X    
Fumitoxin:Aluminu
m Phosphide 

5857-1 55 0.55 Gal. X    

Fumitoxin:Aluminu
m Phosphide 

5857-1 60 6 Lb. X    

Diphacinone 12455-
50003AA 

0.01 550 Lb.   X  

Diphacinone 36029-50004-
AA 

1 87.4 Lb.   X  

Dragnet SFR 297-3062 36.8 207 Oz.   X  
Glyphosphate T&O 73320-6 41 202 Gal.   X  
Strychnine 360-50005-AA 2.6 100.5 Oz. X    
Strychnine Alkyloid 36029-1 90 20 Lb. X    

Reward 101-353-2A 36.4 438.7 Qt.  X   

41-A 2839-50021- 30 49.25 Lb.   X  
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Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

AA 

Aquamaster 524-343-AA 53.8 25 Qt.   X  

Garlon 62719-40 61.6 16 Oz.    X 

Landmark MP 352-621 50 8909.28 Pk.   X  

Oust 352-401-ZA 75 72 Oz.   X  

Pathfinder II 62719-176-ZA 13.6 129.8 Qt.   X  

Stalker 241-398-AA 27.6 200.2 Qt.   X  

Telar 352-404-ZC 75 621 Oz.   X  

Zinc Phosphide 12455-17-AA 1 537.7 Oz.  X   

Razor Pro 228-366 41 7211.85 Qt.   X  

Deadline 68464-Z 4 10 Lb.   X  

Pendulum Aquacap 241-416 38.7 82.78 Qt.   X  

Transline 62719-259 40.9 2662.7 Oz.   X  

Aqua Neat 228-365-AA 53.8 7548.65 Qt.   X  

Merit 3125-439 75 23 Oz.   X  

Poast 17969-58 18 4 Pint X    

Goal 1.6E 707-174 23 7 Pint  X   

Treflan 62719-118 43 4 Pint   X  

Ridomil Gold 100-801 47.6 1 Pint    X 

Malathion 55 34704-3 55.2 2 Pint   X  

Diazinon 34704-41 48 12 Oz.   X  
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Category of 
Pesticide Brand Name 

EPA 
Registration 

Number 

% Active 
ingredient 

Total 
Amount 
Applied 

Units 

I II III IV 

Pounce 3.2EC 279-3014 38.4 12 Oz.    X 

Orthene 75 59639-26 75 1 Lb.    X 

Cutrine Copperas 8959-10AA 9 85 Gal.   X  

Gourmet Ant Bait 73766-2 2 5 Stations    X 

Rodeo 348-04-001 53.5 200 Gal.    X 

Ultra 90 17454-50021-
AA 

90 3321.75 Qt.   X  

Agridex 41165-0103 90 1320.3 Qt.   X  

Oryzalin 72167-15-
74477 

41 1.4 Qt. X    

Weedar 71368-1 46.8 142.5 Qt. X    

Glyphos Star Pro 42750-61 49 30 Gal.    X 

 
C. Integrated Pest Management 
 
Integrated Pest Management is the trend in pest management, which supports moving away 
from reliance on pesticides, and toward an integrated approach of using pesticides only when 
indicated by monitoring in addition to using environmentally friendly pest control techniques 
when possible. 
 
1.  Do you have a written Integrated Pest Management (IPM) policy? 
  

Yes   No  
 
2.  Do you regularly monitor for pests? 
 

Yes   No  
 
3.  Do you keep records of pest occurrences or actions taken to correct a problem? 
 

Yes   No  
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4. When pesticides are used, do you primarily use those with the signal word “Caution”? 
 

Yes   No  
 
 
 
 
 
List the specific alternatives to pesticides that were employed by your pest control crews in the 
last year. Check all that apply: 
 

Weeds Diseases Insects 

 Hand weeding/hoeing  Irrigation  Biological control 

 Mulch for suppression  Plant selection  Plant selection 

 Fabric for suppression  Pruning  Pruning 

 Adjust mowing height  Fertilization  Physical removal 

 Improve drainage (wet areas)  Landscape design  Landscape design 

 Flaming 

 Landscape design 

 Other: Beehive removal with 
chemicals   
          

 
6. Do you have a designated IPM contact for your jurisdiction?  Yes   No  
 
 6(a). If so, please list the contact’s name and number: 

Adam Ontiveros (714) 567-6236 
   Don McPeck (714) 567-6275 
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

San Diego Region 
County Parks

RDMD - HBP - Laguna Niguel Regional Park 60160 28241 La Paz Road Laguna Niguel yes Aliso Creek High

RDMD - HBP - Salt Creek Beach 60175 Selva Road/Pacific Dana Point yes Dana Point Coastal Streams High

RDMD/HBP - Aliso & Woods Canyon  Reg. Pk60240 28373 Alicia Parkway Aliso Viejo yes
Aliso Creek, Laguna Coastal 
Streams High

RDMD/HBP - Poche Beach 70380 Camino Capistrano/PCH Dana Point yes San Clemente Coastal Streams High

RDMD/HBP - Capistrano Bch. Reg. Park 70390 35005 Beach Road Dana Point yes
San Clemente Coastal 
Streams High

RDMD/HBP - 1000 Steps Beach 90637 31967 S Pacific Coast Highway Laguna Beach yes  Dana Point Coastal Streams High

RDMD/HBP - Aliso Beach 90603, 90642, 31131 S Pacific Coast Highway Laguna Beach yes Aliso Creek High

RDMD - HBP - O'Neill Regional Park 70400 30892 Trabuco Canyon Road Trabuco Canyon no Aliso Creek & San Juan Creek Low

RDMD - HBP - Caspers Wilderness Park 60180 33401 Ortega Highway San Juan Capistrano no  San Juan Creek Low

*RDMD - HBP - Laguna Coast Wilderness Par60390 20101 Laguna Canyon Road Laguna Beach yes Laguna Coastal Streams High

RDMD - HBP - Thomas Riley Wilderness Park60350 30952 Oso Pkwy. Coto de Caza no San Juan Creek Low

DPHD - Dana Point Youth & Group 60196-60198 34451 Ensenada Dana Point yes Dana Point Coastal Streams High

Harbor 

RDMD/HBP - Dana Point Harbor 85758 34551 Casitas Place Dana Point yes Dana Point Coastal Streams High

DPHD - Dana Point Harbor Patrol 90604 25005 Dana Point Harbor Drive Dana Point yes Dana Point Coastal Streams High
Corporate Yards

HBP - South Coastal Ops Maintenance Yard 30330 34551 Puerto Place Dana Point yes Dana Point Coastal Streams High

RDMD-Capistrano Ops Yard 30323-30326 34102 Del Obispo San Juan Capistrano yes San Juan Creek High

South County Repair Facility/Transportation S 90655 30102 Pacific Island Drive Laguna Niguel no Aliso Creek High

Portola Pit 20483 El Toro Road Lake Forest no Aliso Creek High

Facility Physical Address Information 

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

San Diego Region Continued 

Landfills/Household Hazardous Waste Collection Sites

**Prima Deshecha Landfill/Household Haz. Wa90217 La Pata San Juan Capistrano no San Clemente Coastal Streams High

Parking Lots

DPHD - Parking lot at North Shore Doheny Bc 85757 Puerto Place Dana Point yes Dana Point Coastal Streams High

Detention Facility

Probation - Joplin/Rancho Potrero 70125, 26 19480, 86 Rose Canyon Road Trabuco no San Juan Creek Low

Probation - Los Pinos 39251 Ortega Highway Elsinore no San Juan Creek Low
Public Building

OCPL - Library #73/Aliso Viejo 90936 1 Journey Street Aliso Viejo no Aliso Creek Low

OCPL - Library #11/Laguna Beach 90938 363 Glenneyre Street Laguna Beach no Laguna Coastal Streams Low

OCPL - Library #13/Dana Point 90966 33841 Niguel Road Dana Point no Dana Point Coastal Streams Low

OCPL - Library #70/Laguna Niguel 90971 30341 Crown Valley Parkway Laguna Niguel no Aliso Creek Low

OCPL - Library #71/Rancho Santa Margarita 90973 30902 La Promesa Rancho Santa Margarita no San Juan Creek Low

OCPL - Library / El Toro 24672 Raymond Way Lake Forest no Aliso Creek Low

South Justice Center/PD/Sheriff/Parking 85605 30143 Crown Valley Parkway Laguna Niguel no Aliso Creek Low

Sheriff - Southwest Substation 92127 11 Journey Aliso Viejo no Aliso Creek Low

DPHD - Department Offices 24650 Dana Point Harbor Drive Dana Point yes Dana Point Coastal Streams High

Other

Sheriff - (Ortega) Comm. Radio Facility 29862 Ortega Highway San Juan Capistrano no San Juan Creek Low

* Park extends into and is also listed in the Santa Ana Region, Los Trancos/Muddy Creek Watershed 

* *Active landfill also listed in the Industrial Inventory

San Diego Watersheds
Laguna Coastal Streams
Aliso Creek
Dana Point Coastal Streams
San Juan Creek
San Clemente Coastal Streams
San Mateo Creek
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Santa Ana Region

County Parks, Cemeteries and Historical Sites

*Laguna Coast Wilderness Park 60390 20101 Laguna Canyon Road Laguna Beach yes Los Trancos/Muddy Creek High

RDMD - HBP - Mile Square Regional Park 60105 16801 Euclid Fountain Valley no Huntington Harbor Low

RDMD - HBP - Mason Regional Park 60130 18712 University Drive Irvine yes Newport Bay High

RDMD - HBP - Talbert Nature Preserve 60140 1299 Victoria Street Costa Mesa no Santa Ana River Low

RDMD - HBP - Santiago Oaks Regional Park 60150 2145 N Windes Drive Orange no Santa Ana River Low

RDMD - HBP - Craig Regional Park 60190 3300 State College Boulevard Fullerton no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Ralph B. Clark Regional Park 60220 8800 Rosecrans Avenue Buena Park no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Peters Canyon Regional Park 60360 8548 E Canyon View Avenue Orange no
Santa Ana River & Newport 
Bay Low

RDMD - HBP - The Helena Modjeska House 60230 29042 Modjeska Canyon Road Modjeska no Santa Ana River Low

RDMD - HBP - Modjeska Wilderness Preserve 29456 Modjeska Canyon Road Modjeska no Santa Ana River Low

RDMD - HBP - Irvine Ranch HQ Historic Park 60300 13042 Old Myford Road Irvine no Newport Bay Low

RDMD - HBP - Irvine Regional Park 70312 1 Irvine Park Road Orange no Santa Ana River Low

RDMD - HBP - Carbon Canyon Regional Park 70440 4422 Carbon Canyon Road Brea no Santa Ana River Low

RDMD - HBP - Yorba Regional Park 70450 7600 E La palma Avenue Anaheim no Santa Ana River Low

RDMD - HBP - Heritage Hill 90622 25151 Serrano Road El Toro no Newport Bay Low

RDMD - HBP - George Key Ranch 90627 625 W Bastenchury Placentia no
San Gabriel River/Coyote 
Creek Low

RDMD - HBP - Ramon Peralta Adobe 90631 6398 Santa Ana Canyon Road Anaheim no Santa Ana River Low

RDMD - HBP - Historic Old Courthouse 10101 211 W Santa Ana Boulevard Santa Ana no Newport Bay Low

RDMD - HBP - Weider Park 19251 Seapoint Drive Huntington Beach yes Huntington Harbor High

RDMD - HBP - Limestone -Whiting Reg. Park Glen Ranch Road Trabuco Canyon no Newport Bay Low

RDMD - HBP - Sunset Beach/Parking 90644 Pacific Coast Highway Sunset Beach yes Huntington Harbor High

RDMD - HBP - Upper Newport Bay Nature Preserve 2301 University Drive Newport Beach yes Newport Bay High

RDMD - HBP -Yorba Monument Cemetery 90630 Woodgate Drive Unincorporated no Santa Ana River Low

Harbors

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

RDMD - HBP - Newport Harbor/Mothers' Beach Bayside Drive Corona Del Mar yes Newport Coastal Streams High

RDMD - HBP - Newport Beach Harbor Patrol 90601 1901 Bayside Drive Corona Del Mar yes Newport Coastal Streams High

RDMD - HBP - Aquatic Park/Harbor Patrol 90607, 90643 2901 Edinger Avenue Seal Beach yes Huntington Harbor High

County of Orange/Orange County Flood Control District
Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Animal Shelters

HCA - Animal Shelter 20703-20713 561 The City Drive South Orange no Santa Ana River High

RDMD - HBP - Orange County Zoo 70313 1 Irvine Park Road Orange no Santa Ana River High

Airport (Landside)

John Wayne Airport 41000, 10, 21- 3160 Airway Avenue Costa Mesa no Newport Bay High

Corporate Yards

RDMD - Construction 30301- 30312 1152 E Fruit Street Santa Ana no Newport Bay High

RDMD - Transportation- Fruit Street/Parking 30101-30109, 1102 & 1111 E Fruit Street Santa Ana no Newport Bay High

RDMD - Facilities Operations 30400 - 30401 1143 E Fruit Street Santa Ana no Newport Bay High

RDMD - O&M - Katella Yard/Parking 90801- 06, 855 1750 S Douglass Road Anaheim yes Santa Ana River High

RDMD - Transportation (Civic Cnt. Garage) 10109, 85109 445 Civic Center West Santa Ana no Newport Bay High

RDMD - Collins/Bone Yard W Collins Av./Santa Ana River Orange yes Santa Ana River High

Landfills/Household Hazardous Waste Collection Sites

**IWMD - Frank Bowerman Landfill 11002 Bee Canyon Access Road Irvine no Newport Bay High

**IWMD - Olinda Alpha Landfill 1942 N Valencia Avenue Brea no
San Gabriel River/Coyote 
Creek High

IWMD - Refuse Disposal Station #22 (closed) 90118 5445 E  Santiago Canyon Road Orange no Santa Ana River High

IWMD - Refuse Disposal Station #10 (closed) 90119 18100 Gothard Street Huntington Beach no Huntington Harbor High

IWMD - Refuse Disposal Station #24 - (closed 90116 20661 Newport Coast Drive Newport Beach no Newport Bay High

IWWMD - Refuse Disposal Staion (closed) 3099 Santiago Canyon Road Orange no Santa Ana River High

IWMD - Household Hazardous Waste Collectio90130 6411 Oak Canyon Irvine no Newport Bay High

IWMD - Household Hazardous Waste Collectio90132 17121 Nichols Street Huntington Beach no Huntington Harbor High

IWMD - Household  Hazardous Waste Collection Center 1071 N Blue Gum Street Anaheim no
San Gabriel River/Coyote 
Creek High

Detention Facilities

Sheriff - Musick Honor Farm/Parking 70100 -23, 53 13502 Honor Farm Road Irvine no Newport Bay Low

Sheriff - Men's, Women's Jails, IRC/Parking 10300-10302, 550 N Flower Street Santa Ana no Newport Bay Low

Sheriff - Theo Lacy Jail 20601-20609 501 The City Drive South Orange no Santa Ana River Low

Probation - YGC - Admin/Dining/Kitchen/Class20313-16, 580 3030 N Hesperion Way Santa Ana no Santa Ana River Low
County of Orange/Orange County Flood Control District

Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Probation- Juvenile Hall/Med/Intake/Trailer 20306-12, 20- 331 The City Drive South Orange no Santa Ana River Low

Probation - Youth Leadership Academy 3155 W Justice Center Way Orange no Santa Ana River Low
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Public Buildings/Offices

Hall of Records and Finance 10103 12 Civic Center Plaza Santa Ana no Newport Bay Low

Hall of Administration 10104 10 Civic Center Plaza Santa Ana no Newport Bay Low

Superior Court- Central Justice Center/Parking10500-10501, 690 &700 Civic Center West Santa Ana no Newport Bay Low

Building 14 - Public Defender 10105 645 N Ross Santa Ana no Newport Bay Low

CEO Real Estate - Bld 16 10106 601 N Ross Santa Ana no Newport Bay Low

Civic Justice Center 10502 751 W Santa Ana Boulevard Santa Ana no Newport Bay Low

Sheriff/Forensic Medicine/Morgue 10304 1071 W Santa Ana Boulevard Santa Ana no Newport Bay Low

RDMD - Osborne Bldg.-Twin Towers 10307 300 N Flower Santa Ana no Newport Bay Low

Sheriff -Brad Gates Building -Twin Towers 10308 320 N Flower Santa Ana no Newport Bay Low

Law Library 10111 515 N Flower Street Santa Ana no Newport Bay Low

CEO - Chestnut Building Complex 30601 1119 E Chestnut Santa Ana no Newport Bay Low

CEO - 1300 Grand/Parking - Various Users 30606 - 07, 30 1250-1300 S Grand Avenue Santa Ana no Newport Bay Low

New Data Center 30611 1400 S Grand Avenue Santa Ana no Newport Bay Low

Probation - Buffims Building/Parking 30315, 85325 909 N Main Street Santa Ana no Newport Bay Low

Social Services Agency - Office Bldg. 20202 2000-2020 W Walnut Santa Ana no Newport Bay Low

HCA - 17th Street Complex (Lab, HW, Office, 30700, 01, 02,1719, 25, 29 W 17th Street Santa Ana no Santa Ana River Low

Manchester Office Building 20304-20305, 301 The City Drive South Orange no Santa Ana River Low
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Superior Court- Lamoreaux Justice Center 20335 341 The City Drive South Orange no Santa Ana River Low

Superior Court - Harbor Justice Center/Parking90937, 95755 4601 Jamboree Road Newport Beach no Newport Bay Low

Superior Court - North Justice Center/Parking 92105, 85550 1275 N Berkeley Avenue Fullerton no
San Gabriel River/Coyote 
Creek Low

Superior Court - West Justice Center 94001 8141-8144 13th Street Westminster no Huntington Harbor Low

OCPL - Library #23 - La Palma 90919 7842 Walker La Palma no
San Gabriel River/Coyote 
Creek Low

OCPL - #42 - Los Alamitos/Rossmoor 90921 12700 Montecito Drive Seal Beach no Huntington Harbor Low

OCPL - Library # 36 - Stanton 90928 7850 Katella Avenue Stanton no Huntington Harbor Low

OCPL - Library #20 - University Park 90965 4512 Sandburg Way Irvine no Newport Bay Low

OCPL - Library # 76 - Foothill Ranch 90975 27002 Cabriolet Foothill Ranch no Newport Bay Low

OCPL - Headquarters 1501 E Saint Andrew Place Santa Ana no Santa Ana River Low

H&CD - Anaheim Independencia Com. Cnt 90410 10841 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Midway City Community Center 90416 14900 Park Lane Midway City no Huntington Harbor Low

H&CD - Community Cnt.(Bldg. owned,land lea90402 18602-18672 E Center Street Orange no Santa Ana River Low

Sheriff - Pistol Range Training Facility 92104, 20,21,2 1900 W Katella Avenue Orange no Santa Ana River Low

Public Parking Facilities

Historic Court House Parking Lot  85113 211 W Santa Ana Boulevard Santa Ana no Newport Bay High

 Twin Towers Parking Structure 85309 1002 W Santa Ana Boulevard Santa Ana no Newport Bay High

M.O.B. City Drive - North Parking Structure 85224, 25, 26 313 The City Drive Orange no Santa Ana River High

Hall of Administration Parking Lot Santa Ana Blvd/Ross Santa Ana no Newport Bay High

Courthouse Parking Structure 10119 690 W Civic Center Drive Santa Ana no Newport Bay High

Stadium Parking 85155 1020 W Civic Center Drive Santa Ana no Newport Bay High

Superblock Parking Santa Ana Blvd/Ross Santa Ana no Newport Bay High

Housing Units

H&CD - Anaheim Independencia Rental #1 90411 10782 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental 10786 Garza Avenue Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental #2 90412 10881 Garza Avenue #A&#B Anaheim no Huntington Harbor Low

H&CD - Anaheim Independencia Rental #3 90413 9301 Katella Avenue #A&#B Anaheim no Santa Ana River Low
County of Orange/Orange County Flood Control District

Municipal Fixed Facility Inventory
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 
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Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?
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Fixed 
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Water 
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H&CD - Anaheim Independencia Rental #4 90414 10821 Garza Avenue Anaheim no Huntington Harbor Low
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County of Orange/Orange County Flood Control District

Inventory of Municipal Fixed Facilities
2007- 08 LIP

Facility Name                          Facility 
Number

Street 
Number Direction Street Name Street 

Suffix

Suite 
Number
/Letter

City
Within, adjacent, or 

discharges to an 
ESA?

Watershed 

Fixed 
Facility 

Threat to 
Water 

Quality

Facility Physical Address Information 

Other

RDMD - Central Utility Facility 10400 525 N Flower Santa Ana no Newport Bay High

Social Services Agency - Res. Treatment 401 Tustin Orange no Santa Ana River Low

Social Services Agency - Orangewood Home 20348 401 The City Drive South Orange no Santa Ana River Low

Sheriff - Headquarters 550 N Flower Street Santa Ana no Newport Bay Low

Sheriff - Research and Development 20401 431 The City Drive South Orange no Santa Ana River Low

Sheriff - Commissary 20511 1530 State College Boulevard Anaheim no
San Gabriel River/Coyote 
Creek Low

Sheriff - Communications Radio Facility 20543 1944 Valencia Brea no Santa Ana River Low

Sheriff - Communications - Ops Support - Lom20539-40 2644 Santiago Canyon Road Orange no Santa Ana River Low

Sheriff - Silverado Canyon Communications 20546 29392 Silverado Canyon Road Unincorporated no Santa Ana River Low

OCFCD - Villa Park Dam & Residence 8048 Lolita Street Orange no Santa Ana River Low

* Most of the park lies within the San Diego Region Laguna Coastal Streams Watershed 
* *Active landfill also listed in the Industrial Inventory

Santa Ana Watersheds 
San Gabriel River/Coyote Creek
Huntington Harbor
Santa Ana River
Newport Bay
Newport Coastal Streams
Los Trancos/Muddy Creek
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Attachment C-5.4
County Road Inventory Modifications

2006-07 PEA

ROAD NAME LENGTH LENGTH LIMITS SERVICE AREA TYPE OF
MILES FEET MODIFICATION

ABYSSINIAN WAY 0.1677 885.17 45' NE/O TO 48'SE/O CLYDESDALE DR. LADERA RANCH ADD
ARDENNES DRIVE 0.1277 674.24 FALABELLA DR. TO HANOVERIAN WY. LADERA RANCH ADD
AURA LANE 0.175 923.9 TRIAD LN. TO 924 ' SW LADERA RANCH ADD
BREA BOULEVARD 0.4289 2264.8 CANYON RD BREA MOD LEN -
BREA CANYON ROAD 0.8706 4596.8 1403' SW TO 3194' NE/O TONNER CANYON RD. BREA ADD
BRISTOL STREET SOUTH 0.2614 1380 1380' SE/O SANTA ANA AVE. TO IRVINE AVE. SANTA ANA HEIGHTS ADD
CAMINO CAPISTRANO 0.34 .72 S/ TO .38 S/ AVERY PKWY. SAN JUAN CAPSTRNO ISLN DEL
CHARDONNAY DRIVE 0.111 585.92 194' S/O ROANOKE DR. TO DOWNING ST. LADERA RANCH ADD
CHESTNUT STREET (N1/2) 0.25 THIRD ST. TO VALLEY VIEW AVE. BREA DEL
CITRUS LANE 0.0755 398.75 ETHEREAL ST. TO END LADERA RANCH ADD
CLARIN STREET 0.1314 693.97 NARROW CANYON RD.  TO 694' W LADERA RANCH ADD
COLLINS AVENUE 0.05 PROSPECT AVE. TO .05 E/ EL MODENA DEL
CREIGHTON PLACE 0.1129 596.33 O'NEILL DR. TO UNIVERSITY AVE. LADERA RANCH ADD
DORRANCE DRIVE 0.296 1562.86 77' W/O SIENNA PKWY. TO 779' W/O FALABELLA DR. LADERA RANCH MOD
DORRANCE DRIVE 0.1641 866.35 O'NEILL DR. TO 140' SE/O POTTERS BEND LADERA RANCH ADD
DOWNING STREET 0.1486 784.53 46' NW/ CHARDONNAY DR. TO 45' NE/O VINEYARD DR. LADERA RANCH ADD
ETHEREAL STREET 0.1357 716.46 CITRUS LN. TO 181' N'LY/O MELODY LN. LADERA RANCH ADD
ETHEREAL STREET 0.192 1013.86 179' S/O  SIENNA PKWY.TO 835' N/O SIENNA PKWY LADERA RANCH ADD
ETHEREAL STREET 0.1142 602.72 181' N'LY/O NARROW CANYON RD. TO 179' S/O SIENNA PKWY. LADERA RANCH ADD
ETHEREAL STREET   W 1/2 0.0052 27.68 181' N'LY TO 208' N'LY/O MELODY LN. LADERA RANCH ADD
ETON PLACE 0.0948 499.87 TRIAD LN. TO 84' SW/O  O'NEILL DR. LADERA RANCH ADD
ETON PLACE 0.1253 661.5 84'  W/O O'NEILL DR. TO UNIVERSITY DR. LADERA RANCH ADD
FALABELLA DRIVE 0.1324 699.17 107'  W/O HANOVERIAN WY. TO ARDENNES DR. LADERA RANCH ADD
FIRST AVENUE 0.06 .03 W/ TO .03 E/ HILLCREST AVE LA HABRA ISLANDS DEL
GAIA LANE 0.0858 452.79 NARROW CANYON RD. TO TRIAD LN. LADERA RANCH ADD
HACIENDA ROAD 0.03 .05 S/ TO .02 S/ RUSSELL ST. LA HABRA ISLANDS DEL
HANOVERIAN WAY 0.0462 244.13 FALABELLA DR. TO ARDENNES DR. LADERA RANCH ADD
HARBOR BLVD FRONTAGE RD 0.1475 778.8 54'  SE/O HARBOR BLVD. TO END FOUNTAIN VALLEY ISLANDS ADD
HILLCREST AVENUE 0.03 .17 S/ TO .14 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
HILLCREST AVENUE 0.05 .08 S/ TO .03 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
HILLCREST AVENUE (E1/2) 0.01 .19 S/ TO .17 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
HILLCREST AVENUE (W1/2) 0.01 .09 S/ TO .08 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
HILLCREST AVENUE (W1/2) 0.01 .14 S/ TO .13 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
JEFFREY ROAD 0.92 121' NE/O  IRVINE BLVD. TO 0.01 SW/O SH261 NORTH IRVINE DEL
LODEN PASS 0.1361 718.41 41' SE/O SOL ST. TO MOCHA LN. LADERA RANCH ADD
LULLABY CIRCLE 0.0635 335.1 MELODY LN. E AND W TO ENDS LADERA RANCH ADD
MELODY LANE 0.0951 502.24 ETHEREAL ST. TO END LADERA RANCH ADD
MOCHA LANE 0.0845 446.1 LODEN PASS TO END LADERA RANCH ADD
MONTE VISTA AVENUE 0.09 .23 S/ TO .14 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
MONTE VISTA AVENUE (E1/2) 0.02 .14 S/ TO .12 S/O LA HABRA BLVD. LA HABRA ISLANDS DEL
MONTE VISTA AVENUE (E1/2) 0.01 .11 S/ TO .10 S/ LA HABRA BLVD. LA HABRA ISLANDS DEL
NARROW CANYON ROAD 0.3924 2072.01 292' S/O CLARIN ST. TO ETHEREAL ST. LADERA RANCH ADD
NARROW CANYON ROAD 0.77 4065.21 46' SW/O O'NEILL DR. TO 292' S/O CLARIN ST. LADERA RANCH ADD
O'NEILL DRIVE 1.032 5449.1 46' S/O CECIL PASTURE RD. TO 278'  W/O SIENNA PKWY. LADERA RANCH ADD
O'NEILL DRIVE 0.2108 1113.12 45' W/O HYDRANGEA ST. TO 60'E/O ANTONIO PKWY. LADERA RANCH MOD LEN -
PATINA LANE 0.0601 317.25 LODEN PASS TO END LADERA RANCH ADD
SANTIAGO CANYON ROAD 1.0678 5638 3960' N/O SANTIAGO RES TO 133' SE/O SH241 BRIDGE SANTIAGO CANYON MOD LEN -
SAUVIGNON DRIVE 0.0745 393.28 CHARDONNAY DR. TO VINEYARD DR. LADERA RANCH ADD
SIENNA PARKWAY 0.235 1240.71 O'NEILL DR. TO 105' SW/O SELLAS RD. SOUTH LADERA RANCH MOD LEN -
SIENNA PARKWAY 0.1388 733.03 ETHEREAL ST.  TO 733'  E LADERA RANCH ADD
SIENNA PARKWAY 0.0141 74.42 64' S  TO 138' S/O O'NEILL DR. LADERA RANCH MOD LIM
SIENNA PARKWAY 0.3521 1858.82 733' E/O ETHEREAL ST. TO 138' S/O O'NEILL DR. LADERA RANCH ADD
SOL STREET 0.1236 652.35 ETHEREAL ST. TO 21' NE/ LODEN PASS LADERA RANCH ADD
SUGARCANE LANE 0.0524 246.47 LODEN PASS TO END LADERA RANCH ADD
TAFFETA LANE 0.0685 361.42 LODEN PASS TO END LADERA RANCH ADD
TANGO LANE 0.0874 461.33 ETHEREAL ST. TO END LADERA RANCH ADD
TONNER CANYON ROAD 0.106 560 560' S TO BREA BLVD. BREA MOD LEN -
TONNER CANYON ROAD 0.0903 476.6 264'  S TO 477' N/O SR 57 BREA MOD LEN -
TRIAD LANE 0.1594 841.63 159' NW/O GAIA LN. TO 842' NE LADERA RANCH ADD
UNIVERSITY AVENUE 0.3148 1662.21 46' S/O ETON PL. TO 46' N/O CREIGHTON PL. LADERA RANCH ADD
VINEYARD DRIVE 0.1034 545.75 DOWNING LN. TO 71' S/O CALDWELL LN.. LADERA RANCH ADD
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SECTION C-6, Public Education        
  

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Public Education C-6-1 

C-6.0  PUBLIC EDUCATION 
 
C-6.1 Introduction (LIP Section A-6.1) 
 
Public education is an essential part of the County’s municipal stormwater program.  
Developing programs to inform and involve the public can be an effective method for 
controlling urban runoff and stormwater pollution.  Emphasizing the relevant impacts of urban 
runoff and stormwater pollution to each particular target audience increases the likelihood that 
the messages will be noticed and that the audience will support and participate in the program 
implementation.   
 
The County recognizes that when a community has a clear idea of where the pollution comes 
from, how it directly affects them and what they can do to prevent those effects, the community 
will be more willing to support and participate in the pollution prevention program. The 
County also recognizes that the Third Term Permits set a high expectation for the performance 
of the public education component of the stormwater program. 
 
C-6.2   Countywide Public Education Program (LIP Section A-6.2) 
 
The County has, and continues to support, a strong countywide public education program as 
described in the 2003 DAMP (see 2003 DAMP, Section 6). This program provides the common 
message and theme for the overall program, coordinates that message with neighboring 
counties to ensure that media overflow messages are compatible and provides combined media 
buying power that could not be achieved by the County and the other Permittees individually.  
 
C-6.3 County Public Education Focus (LIP Section A-6.3) 
 
The County supports the countywide effort through its financial contributions, participation in 
the Public Education Committee and the use of countywide materials. The County also 
supplements the countywide campaign at a local level to address County specific issues and 
target constituencies that are best reached through a local rather than a countywide effort.  
 
During the 2006-07 reporting period the County completed the following: 
 
C-6.3.1   Public Education Material Distribution 
 
The County has distributed approximately 82,388 brochures, magnets, bookmarks, and posters 
at various outreach events, presentations, trainings and through other County agencies. All 
public education materials are available for viewing, downloading and ordering on the County 
website, www.ocwatersheds.com or by calling the County’s 24-hour hotline number, 714-567-
6363. 
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SECTION C-6, Public Education   
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Public Education C-6-2 

The County provided the following educational materials to its residents through the following 
County Departments:  

 
Resources & Development Management Department (RDMD) 
 
The primary mission of the RDMD is to provide, operate and maintain quality public facilities 
and regional resources for the people of Orange County.  RDMD provides services on a local 
basis to unincorporated areas, to other County agencies and departments and on a countywide 
basis to regional facilities. RDMD provides educational materials to employees and/or 
residents at the following locations:  
 
Construction Management – 1152 E Fruit Street, Santa Ana 
 
The Construction Management Office provides the following materials at the front counter: 
 

• “The Ocean Begins At Your Front Door” 
•  “Keeping Pest Control Products Out of Creeks, River and The Ocean” 
• “Help Prevent Ocean Pollution: Oil Collections Centers” 
• “Help Prevent Ocean Pollution: Tips for Using Concrete and Mortar” 
• “Construction Runoff Guidance Manual” 

 
Main RDMD Office – 300 N Flower Street, Santa Ana 
 
In the lobby of the Osborne Building the following materials are made available: 
 

• “The Ocean Begins At Your Front Door” 
• “Help Prevent Ocean Pollution: Household Tips” 
• “Help Prevent Ocean Pollution: Recycle At Your Local Used Oil Collection Center” 

 
The County Property Permits Public Counter provides the following brochures at the front 
counter to applicants: 
 

• “Help Prevent Ocean Pollution: Tips for Pool Maintenance”  
• “Help Prevent Ocean Pollution: Residential Pool, Landscape & Hardscape Drains” 
 

The Development Processing Center provides the following materials to applicants: 
 
• “Water Quality Management Plan (WQMP) Guidelines Memo” 
• “When Is A WQMP Required?” 
• “WQMP Template:” 
• “Construction Runoff Guidance Manual” 
• “Erosion and Sediment Control Plan (ESCP) Instruction Manual” 
• “Best Management Practices (BMP) Fact Sheets” 
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Operations & Maintenance Division – 1750 S Douglass Rd, Anaheim 
 
In the lobby of the Katella Yard the following materials are made available: 
 

•  “The Ocean Begins At Your Front Door” 
•  “Help Prevent Ocean Pollution: A Guide for Food Service Facilities” 
• “Help Prevent Ocean Pollution: Tips for Using Concrete & Mortar” 
• “Help Prevent Ocean Pollution: Tips for Landscape & Gardening” 
• “Help Prevent Ocean Pollution: Tools for Drains Maintenance” 

 
Harbors, Beaches & Parks Division – various locations 
 
Harbor, Beaches & Parks operates regional recreational facilities and manages historical and 
natural resources. These 33,000 acres of parkland and open space include regional and 
wilderness parks, nature preserves and recreational trails, historic sites, and harbors and 
beaches. HBP provides the following brochures: 
 

• “The Ocean Begins At Your Front Door” 
•  “Keeping Pest Control Products Out of Creeks, Rivers and the Ocean” 
• “Help Prevent Ocean Pollution: Tips for Pet Care”  
• “Help Prevent Ocean Pollution: Tips for Horse Care”  

 
Health Care Agency - Environmental & Regulatory Health Divisions 
 
The Environmental Health Division is engaged in educational activities in the following areas 
that compliment the messages of the NPDES Stormwater Program main: 
 
Pollution Prevention Program 
 
The Pollution Prevention Program promotes the opportunities that are available to regulated 
businesses to reduce and eliminate the creation of hazardous waste.  It assists businesses by 
providing workshops, educational literature and pollution prevention events.  
 
The Pollution Prevention Program also operates a Used Oil Recycling Program that encourages 
the recycling of used motor oil and filters.  It operates recycling programs for the following 
areas: All unincorporated County areas and the cities of Brea, Dana Point, Laguna Beach, 
Laguna Niguel, San Clemente, San Juan Capistrano, Yorba Linda and Villa Park.  
 
The Used Oil Recycling Program developed a new multimedia interactive program with the 
California Integrated Waste Management Board (CIWMB). The interactive program has 
important environmental, clean water and recycling information, and has fun quizzes for adults 
and children. The quizzes can be accessed by visiting, 
http://www.ochealthinfo.com/regulatory/usedoil_quiz.htm.  
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Food Protection Program  
 
The Food Protection Program focuses on the inspection of retail and wholesale food facilities 
such as restaurants, markets, bakeries, vending machines, food processing plants, food trucks, 
and food carts.  Registered Environmental Health Specialists (REHS) inspect over 11,000 food 
establishments throughout Orange County.   
 
During these inspections they provide the brochure and poster entitled” Help Prevent Ocean 
Pollution: A Guide for Food Facilities” and the brochure “Sewage Spill Reference Guide”. The materials 
provide employees, managers and owners with the best management practices that businesses 
should employ while performing various maintenance activities. In addition, if NPDES 
stormwater issues are observed the inspector enters the information into a database that 
produces monthly reports identifying the food service facilities within each juridisdiction with 
violations. The report is provided to the County who in turns provides it to all the Permittees. It 
is the responsibility of each Permittee to follow up with each facility within their jurisdiction. 
The County conducts follow up inspections within its unincorporated areas providing 
additional training and materials as needed.  
 
Hazardous Waste  
 
The Environmental Health Division was designated by the State Secretary for Environmental 
Protection on January 1, 1997 as the Certified Unified Program Agency (CUPA) for the County 
of Orange. CUPA is the local administrative agency that coordinates six programs regulating 
hazardous materials and hazardous wastes in Orange County. They include: Hazardous Waste, 
Underground Storage Tanks (UST), Aboveground Storage Tanks (AST), Hazardous Materials 
Disclosure (HMD) Business Plan, and California Accidental Release Program (CalARP).  
 
The County and City Fire Agencies within Orange County have joined the CUPA, as 
Participating Agencies, to form a partnership with the County’s Unified Program. In most cities, 
Environmental Health administers the Hazardous Waste, Underground Storage Tank and 
Aboveground Storage Tank programs while the Fire Agencies administer the other three 
elements listed above.  
 
The purpose of the Hazardous Waste Inspection Program is to ensure that all hazardous wastes 
generated by Orange County businesses are properly handled, recycled, treated, stored, and 
disposed.  Specialists in this program inspect facilities that generate hazardous waste, evaluate 
hazardous waste generating industries, investigate reports illegal hazardous waste disposal, 
and respond to emergency spills of hazardous chemicals. During inspections specialists 
routinely distribute the poster entitled “Good Gas Station Operating Practices” and “Good 
Operating Practices for the Auto Repair Industry”. The materials provide employees, managers and 
owners with the best management practices that businesses should employ while performing 
various maintenance activities.  
 
Water Quality Program 
 
The Water Quality Program encompasses three programs: Ocean Water Protection Program, 
Cross Connection Program, and Well Permitting Program.  
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The Ocean Water Protection Program ensures that all public recreational waters meet applicable 
bacteriological water quality standards for swimming, surfing and diving. Program staff 
routinely conduct microbial monitoring of ocean and bay waters, respond to sewage spills and 
other unauthorized discharges of waste, close sewage contaminated ocean and bay waters, post 
warning and closure signs, respond to illness complaints, issue rain advisories, and maintain a 
website (www.ocbeachinfo.com) and hotline (714-433-6400) which provides ocean and bay 
bacteriological water quality information to the public.  
 
As part of the County’s joint outreach effort to prevent water pollution, the Ocean Water 
Protection Program provides a daily stormwater tip in the Orange County Register. The 
stormwater tip is also provided on the Ocean Water Protection Program’s website and Hotline 
Tips via email. The website was visited 317,543 times during the reporting year and 
approximately 250 were sent via e-mail.  
 
In addition, the RDMD/WCRD website, www.ocwatersheds.com provides a link to 
www.ocbeachinfo.com website.  
 
Animal Care Services  
 
The Animal Care Services Division is a division of Regulatory Health Services that provide pet 
licensing and patrol services to 19 contract cities and all the unincorporated areas of the 
County.  The Animal Care Services Public Education Office routinely distributes the stormwater 
brochure entitled “Help Prevent Ocean Pollution: Tips for Pet Care” in both English and Spanish 
throughout their Orange County facilities and at all outreach events.  
 
 Orange County Public Libraries  
 
The Orange County Public library network consists of 33 branches, which provide a variety of 
services to residents throughout the County. All 33 branches currently display and provide the 
following Stormwater Program education materials to the public. 
 

• “Ocean Begins At Your Front Door” 
• “Help Prevent Ocean Pollution: Household Tips” 
• “Help Prevent Ocean Pollution: Tips for Landscape and Gardening” 
• “Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Waste” 
• Project Pollution Prevention Bookmarkers 

 
Integrated Waste Management Department (IWMD) 
 
IWMD manages the household hazardous waste program and utilizes a variety of educational 
materials to recommend alternatives to hazardous products as well as proper disposal of 
household hazardous waste.  There has been close intra-County coordination with IWMD to 
ensure that the Orange County Stormwater Program promotes the proper disposal of 
household hazardous wastes both within the printed materials as well as at outreach events.  
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IWMD produces additional educational materials and distributes them at their facilities, 
outreach events, to cities, other County departments, schools and the public. During the 2006-07 
reporting period, IWMD participated in or provided materials for the following community 
events: 

 
• Mission Viejo Environmental Fair 
• Earth Day Event, San Juan Capistrano 

 
Numerous items made from recycled materials including pens, pencils, coasters, spinning tops, 
rulers, and mugs were distributed along with several brochures. 
 
C-6.3.2   Employee Training and Outreach 
 
The overall goal of the County is that its employees lead others by their example through the 
implementation of pollution prevention methods. The County has developed and implemented 
an internal job-specific training for its employees. This information can be found in detail in 
Section C-5.6. of this PEA.  
 
General stormwater information has been provided to all County employees via email and 
through the County payroll system. Additionally, a monthly newsletter provides information to 
the approximately 1,260 employees of the Resources and Development Management 
Department. The following is a list of the outreach conducted during the 2006-07 reporting 
period: 

• August 2006 – Published an article “During Coastal Cleanup Day Four ‘Ws’ and You 
Can Make a Difference” in The Resource for 1,260 RDMD employees. The article 
announced the Annual Coastal and Inner Coastal Cleanup Day events encouraging 
employee participation.  

• December 2006 - “Watershed Fact Sheet” distributed with paycheck stubs to 1,260 
County RDMD employees.  

• April 2007 – Distributed a flyer “Celebrate Earth Day” with paycheck stubs to all 18,000 
County employees. 

During the 2006—07 reporting year, the County implemented general stormwater pollution 
prevention training for all new RDMD employees during the RDMD New Employee 
Orientation Program. The training consists of a short introduction, viewing of the “Stormwater 
101”video and distribution of the “Stormwater 101” Fact Sheet.   

 
C-6.3.3   Outreach to Construction Site Contractors/Developers 
 
This information can be found in detail in Section C-8.7 of this PEA.  
 
C-6.3.4   Outreach to Industrial Site Owners and Operators  
 
This information can be found in detail in Section C-9.1.6 of this PEA. 
 
C-6.3.5   Outreach to Commercial Site Owners and Operators 
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This information can be found in detail in Section C-9.2.6 of this PEA. 
 
C-6.3.6   Outreach to Residential Community, General Public, and School Children 
 
Educating the general public and school children is essential to a successful outreach plan.  The 
County has supplemented the countywide education effort with outreach events, web outreach, 
public presentations and school initiatives detailed below: 
 
Outreach Events 
 
Earth Day 2007 Events 
 
The County participated in the following events in honor of Earth Day 2007: 
 

• San Juan Capistrano Earth Day Celebration 2007, April 29, 2007 
• Upper Newport Bay Earth Day event, April 22, 2007  

 
Snapshot Day  

On May 5, 2007 the County of Orange participated in California Snapshot Day in partnership 
with Orange County CoastKeeper, a member organization of Citizen Watershed Monitors of 
Orange County (CWMOC). The CWMOC, sponsored by Southern California's Regional Water 
Quality Control Boards, was formed to grow the citizen water quality monitoring effort of 
watersheds in Orange County, with a networking approach and with participation from the 
involved agencies, non-profits, and community based organizations. CWMOC provides a 
forum for water quality monitoring related information sharing, technical assistance, quality 
assurance exercises, and field monitoring coordination involving people from the community 
with all levels of expertise.  

This year’s event marks the fourth year CWMOC has participated in California Snapshot Day 
and the second for the County. During the event the County hosted an information booth and 
provided hands-on demonstrations of water pollution testing using the Mobile Water Quality 
Lab. An informational booth was also hosted using the Enviroscape ® models to teach the 
public about urban runoff and water quality related issues. Staff distributed brochures and 
magnets and fielded questions. In addition, sponsorship funding was provided to Orange 
County CoastKeeper. Volunteers monitored for basic water quality parameters in coastal 
waterbodies along California.  Approximately 50 people participated in the event. 
 
Orange County Police Canine Association (OCPCA) – 2006 Annual Canine Benefit Show 
 
OCPCA is a non-profit organization comprised of police canine handlers. Through the annual 
benefit show OCPCA raises funds, which are donated to assist families of fallen or injured 
officers, provide medical care for retired police dogs, and provide training to its members.  
 
On October 28, 2006 the Orange County Police Canine Association held its 19th Annual Canine 
Benefit Show at California State Fullerton’s Titan Soccer Stadium.  The County hosted a booth 
that was targeted mainly at dog owners, the main demographic in attendance. The County 
provided the following outreach materials: “The Ocean Begins at Your Front Door”,” Help Prevent 
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Ocean Pollution: Tips for Pet Care”, “No Dumping Drains to Ocean” magnet and doggie walk bags. 
In addition, the pet waste ad was placed in the event’s program which was distributed to 
everyone in attendance. Approximately 10,000 people attended the event. 
    
The Children's Groundwater Festival  
 

The County participated with the City of Aliso Viejo, Lake Forest, Mission Viejo, San Juan 
Capistrano, San Clemente, Huntington Beach, Orange, and Newport Beach in the Children's 
Groundwater Festival, which took place on May 1, and 2, 2007. The festival featured lively 
entertainment and interactive displays led by groundwater and natural resources professionals 
representing government agencies, environmental organizations, higher education, and private 
business. The activities were designed to teach children about groundwater while having fun.  
 
The County’s booth, “Stormy Times in Orange County” used the Enviroscape® Coastal Model 
to teach almost 300 students about sources of pollution, water quality and their role in 
protecting the environment.  Students were also shown the County’s rubber duck PSA. Each 
student participating received the following educational materials: 
 
• “The Ocean Begins At Your Front Door” brochure 
•  “No Dumping Drains to Ocean” magnet  
• Project Pollution Prevention bookmarkers 
• Project Pollution Prevention rubber duck 
• Project Pollution Prevention pencils 
• Project Pollution Prevention backpacks   

 
Annual California Coastal/Inner Coastal & Watershed Cleanup Day  
 
Coastal Cleanup Day is a partnership between the Coastal Commission, non-profit groups, 
cities and counties throughout the state, and is part of the International Coastal Cleanup 
organized by The Ocean Conservancy. The international cleanup includes 50 states and 90 
countries. On Saturday, September 16, 2006, volunteers across the state helped clean up 
shorelines, bays, rivers, creeks, parks, roadsides, and highways, for the 22nd Annual California 
Coastal Cleanup Day. Coastal Cleanup Day provides an opportunity for residents to steward 
their neighborhoods, encouraging beautification around shorelines, creating pride in their 
surroundings and ultimately having a positive impact on our coastal waterways.  
 
The County has participated as the Orange County coordinator for the last 18 years. In Orange 
County alone, 6,536 volunteers picked up 78,015 pounds of debris, 13,414 of which were 
recyclables.   
 
Inner Coastal & Watershed Cleanup Day is held in conjunction with Coastal Cleanup Day, in 
partnership with the Coastal Coalition, the County, and Trails4All.  Trails4All was established 
in 1992 as the Trails Council of Orange County. Incorporated in 1995 as a 501(C) nonprofit 
organization, its purpose is to assist in coordinating volunteer trail projects and to raise funds to 
support volunteer groups that undertake those projects. The organization is comprised of 
cyclists, equestrians, hikers, trail runners, community service groups, corporate volunteers and 
public agency staff working together to promote and advocate the rights and responsibilities of 
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reasonable public access to public lands. Administrative support for Trails4All is provided by 
RDMD/Harbor, Beaches & Parks.  
 
Each September, the Inner Coastal & Watershed Cleanup Day brings together volunteers to 
collect trash and debris and help restore trails throughout Orange County. In 2006, the event 
attracted over 1,826 volunteers who collected approximately 19,000 pounds of trash, 3,360 of 
which were recyclables, at 21 sites in Orange County (some sites included in totals listed above). 
  
The County and the cities of Buena Park, Fullerton and La Palma co-sponsored the clean up of 
the Fullerton Creek Channel in Buena Park. This was the second year for the Fullerton Creek 
Channel location which is a concrete lined channel.  The location was selected to draw attention 
to the destination of all the trash and pollutants left in our yards, on sidewalks and roads.  The 
event was a success with 54 volunteers removing some 1700 pounds (wet weight) of trash along 
a one mile stretch of the channel. The County also hosted other cleanup events at the Yorba 
Regional Park and Aliso and Wood Canyons Wilderness Park which collectively picked up over 
3000 pounds of trash with the help of 300 volunteers.  
 
Santiago Oaks Regional Park  
 
Santiago Oaks Regional Park is located in an excellent example of a largely natural watershed. 
Santiago Creek flows through the park and includes a historic water supply dam. The park and 
surrounding area are rich in natural and cultural history. Approximately 25,000 visitors use the 
park each year for hiking, biking and horse back riding.  It is also the setting for outdoor 
education and class field trips for local schools. 
 
The County of Orange is working collaboratively with the Orange County Department of 
Education, Orange County Water District, and the Orange County Sanitation District to build a 
Watershed Educational Center (WEC) in the Santiago Oaks Regional Park to increase 
environmental awareness of and protection for the watersheds in Orange County.  
   
In the fall of 2006, a consultant was hired to develop conceptual planning and design directions 
for interpretive exhibits and visitor experiences for the proposed Watershed Education Center 
(WEC). The center will utilize a series of interactive exhibits in combination with an outdoor 
education curriculum on the various watershed messages including drinking water systems, 
sanitation systems, various water resource programs such as groundwater and the storm drain 
system.  The center will also feature exhibits devoted to urban runoff to help promote public 
awareness concerning the connection between the ocean and storm drain system and ways that 
they can prevent pollution.   
 
In May 2007, the “Orange County Watershed Education Center: Interpretive Master Plan” was 
completed. This report presents a conceptual blueprint for interpretation at the WEC.  
Additional content development and design work will be required to advance the proposed 
project components from their present conceptual level to production ready design.  
Upon completion of the final design phase the County of Orange will have a completed bid 
package for WEC exhibits, and will be in a position to proceed with production and fabrication.  
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Pollution Prevention Week 
 
The County of Orange Environmental Health Division hosted the Annual Pollution Prevention 
(P2) event, Take a Break for Pollution Prevention on September 21, 2006 in Santa Ana.  The goal 
of the event was to spread public awareness of pollution issues in Orange County and to inform 
people of what they can do to help prevent pollution.  Awareness of recycling opportunities, 
waste reduction options, energy conservation and resource conservation were the primary 
themes of the event.  The Orange County Stormwater Program hosted a table, highlighting the 
Sewer vs. Stormdrain message, and provided several materials that included tips on what 
people can do to reduce urban runoff and water pollution.  
 
City of Mission Viejo Environmental Fair   
 
In conjunction with National Public Works Week the City of Mission Viejo hosted an 
Environmental Fair for 3rd grade students on June 1, 2007. The fair provided presentations and 
demonstrations with stormwater pollution prevention messages in the hopes of developing a 
generation of environmental stewards. The County hosted a booth using the Enviroscape® 
Coastal Model to teach approximately 164 students about sources of pollution, water quality 
and their role in protecting the environment. 
 
Water Camp 2007  
 
The County, in collaboration with NWRI, MWDOC, OCWD and OCSD developed and 
implemented a week-long series of field trips and educational presentations focused on water 
topics June 25-29, 2007.  Pertinent water topics included: the water cycle, treatment 
technologies, conservation, water pollution prevention and urban runoff.  Ten students (ages 
12-15) were selected to attend each of two sessions based on a demonstrated interest in water 
and the sciences. 
 
The primary goals of the Water Camp were to teach local students about the water sciences and 
to increase water awareness amongst Orange County’s youth.  Another important goal of the 
program was to encourage students to consider pursuing careers in water science and other 
water-related fields.  Efforts to promote this effort included introducing students to various jobs 
available in the field at various facilities, inviting water science professionals to come speak to 
the students, providing contact information and short professional biographies of each 
instructor at the Water Camp, and discussing potential awards available in the field (from 
science fair awards, to graduate fellowships, to the Stockholm Water Prize). 
 
County Website Outreach  
 
The County launched a comprehensive website, www.ocwatersheds.com, on April 18, 2002.  
This site features information on the RDMD/WCRD and the following information on its seven 
main web pages:  
 
On December 8, 2004, the County launched its first Spanish-language webpage on this site. The 
Public Education webpage is now available in Spanish.  
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Who We Are 
 
This page provides the basics about WCRD: our mission and goals, organizational chart, 
mailing address, office locations with maps, and contact information. In addition, it provides 
reports issued by the Orange County Grand Jury dealing with water quality and watershed 
planning, including their recommendations for the website. 
 
Problem Reporting Hotline 
 
This page provides forms to facilitate the reporting of water pollution and street drain 
problems. During the 2006-07 reporting period, the hotline received 90 water pollution calls and 
30 e-mails.  
 
The hotline also provides tips on how to keep our waterways clean and properly disposal of 
materials that can to harmful to the environment. 

Stormwater Program 

This page provides information on the development of both Countywide and the County’s 
stormwater program, the storm drain system, stormwater related documents such as the Third 
Term Permits, the Drainage Area Management Plan (DAMP), Local Implementation Plan (LIP), 
Report of Waste Discharge (ROWD) and contact information for stormwater program 
participants, and resource links. 

Watersheds 

This page contains a general introduction to the watersheds of Orange County, information on 
committees and public forums that meet to discuss specific topics of concern, a variety of maps 
displaying drainage ways, land elevations, city boundaries and land use, and documents 
specific to each watershed. In addition, each watershed has an e-mail contact that can answer 
questions and provide additional information on specific watersheds.  

Public Education 

This page provides a variety of educational materials that are available for download and 
distribution. These include general stormwater pollution prevention materials to inform the 
community about the origins of urban pollution and pollutant and business specific materials, 
which provide Best Management Practice's guidelines for specific activities. In addition, it 
provides information on EnviroScape model use and local volunteer opportunities and posts an 
environmental IQ test.  

Public Education – Spanish  

On December 8, 2004, the County launched a Spanish webpage to allow Spanish-speaking web 
users to gain access to the many Spanish language publications that the program has 
developed. It also provided contact numbers for ordering brochures, reporting spills and 
general information.  
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Rainfall & Weather 

This page provides rainfall data from rainfall recording stations throughout Orange County. 
During rain storms data is updated every 6 to 12 minutes. It also provides hydrologic reports 
with annual totals for rainfall and stormwater levels within flood control channels as well as 
links to other weather related websites.  
 
General Statistics 
 
The graph below shows the total number of hits per reporting year. The website experienced 
6,814,672 hits during the 2006-07 reporting period, compared to 7,060,765 for 2005-06, 491,506 
for 2004-05, 4,165,217 for 2003-04 and 69,553 for 2002-03.  This represents a 3% decrease in the 
number of visitors to the site from the previous reporting year.  
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The sharp increase in activity on the website from 2003-04 to 2005-06 may be attributed to the 
aggressive outreach campaign conducted by the Permittees on a countywide basis, that 
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included the website address on all outreach materials and announcements; this effort 
continued through the 2006-07 reporting period.  

0041855



SECTION C-6, Public Education   
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Public Education C-6-14 

 
Outreach Presentations 
 
The following is a table of presentations in which information was presented to the general 
public and special interest groups, as requested or when deemed necessary. 
 
 

Date Group Presenter Presentation 

July 19, 2006 Newport Bay Watershed 
Meeting 

Jamie Habben, 
RDMD 

Sediment TMDL – Results of 
the 2004-05 Reporting Period 

November 7, 2006 Orange County HCA 
Hazmat Inspectors Duc Nguyen NPDES Storm Water Training 

December 6, 2006 OC Technical Advisory 
Committee Richard Boon RDMD 

January 11, 2007 Ocean Institute Kids 
Conference Grant Sharp Water Pollution/Spill Response 

January 17, 2007 County of Orange/RDMD Grant Sharp Erosion and Sediment Control 
Workshop 

January 17, 2007 Newport Bay Watershed 
Management Committee Karen Cowan 

Nitrogen and Selenium 
Management Program 

Quarterly Update 

February 2007 CWEA Conference Richard Boon Countywide Area Spill Control 
Project 

April 18, 2007 Newport Bay Watershed 
Management Committee Karen Cowan 

Nitrogen and Selenium 
Management Program 

Quarterly Update 

March 9, 2007 CASQA Grant Sharp 
Case Study: Orange County 

Investigation/Prosecution of an 
Illegal Discharge 

March 27, 2007 
County of Orange/RDMD 

Standard Specifications 
Committee 

Grant Sharp Status of New MS4 and General 
Construction Permits 

April 19, 2007 NPDES Inspection 
Committee Grant Sharp Dry Weather Monitoring 

Program 

May 3, 2007 Dunn Edwards Paint 
Contractor Seminar Grant Sharp Pollution Prevention BMPs for 

the Painting  Industry 

May 24, 2007 NPDES General Permittee 
Committee Karen Cowan Overview of Nitrogen and 

Selenium Management Plan 

June 5, 2007 Rancho Santiago Public 
Works Class Duc Nguyen RDMD Pollution Response 

June 11, 2007 Santa Ana HazMat Teams Duc Nguyen RDMD Pollution Response and 
Trauma Scene BMPs 
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June 12, 2007 Santa Ana HazMat Teams Richard Boon RDMD Pollution Response and 
Trauma Scene BMPs 

June 13, 2007 Santa Ana HazMat Teams Richard Boon RDMD Pollution Response and 
Trauma Scene BMPs 

June 26, 2007 WEF National TDML 
Conference, Bellevue, WA 

George 
Edwards 

Newport Bay Nutrient TMDL -    
Urban Nutrient Source 

Characterization 

August 15, 2007 Newport Bay Watershed 
Management Committee Karen Cowan 

Nitrogen and Selenium 
Management Program 

Quarterly Update 
 
 
School Outreach Initiatives 
 
The following initiatives targeted schools and school aged children: 
 
2006-07 Watershed Education Program  
 
The Watershed Education Program is a collaborative effort between the Ocean Institute and the 
County to provide a watershed based education program. The Ocean Institute was established 
in 1981 as a community-based 501(c) (3) organization and is known for its unique marine 
science and maritime history programs.  More than 80,000 K-12 students and 6,000 teachers 
annually participate in the Institute’s 61 award-winning, immersion style programs.  
 
The Watershed Education Program is a standards based program designed to bring 5th grade 
students in communities not adjacent to the coast to the Ocean Institute to explore the science of 
their respective watersheds. Each class engages in a project that addresses specific concerns 
within their respective watershed. At the completion of their project the class presents their 
findings to their peers as well as invited guests such as elected officials and non-profit groups. 
The goal of this program is train students in self-management of their watersheds and to 
provide them with the tools to effect change within their communities. 

 
Over the period of the Watershed Education Program students from 29 Orange County and Los 
Angeles County schools participated. They included students from the following schools:  
 
 

School Name City 

Don Juan Avila Elementary  Aliso Viejo 

Landell Elementary Cypress 

San Antonio Magnet School Huntington Park 

James Cox Elementary Fountain Valley 

Saint Callistus Garden Grove 
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El Morro Elementary Laguna Beach 

Eshleman Avenue Elementary Lomita 

Fisler Elementary Fullerton 

Webber Elementary Westminster 

Maryland Elementary Vista 

Laguna Road Elementary Fullerton  

John Malcolm Elementary Laguna Niguel 

La Tierra Elementary Mission Viejo 

Nelson Elementary Tustin 

Leffingwell Elementary Whittier 

 John Malcolm Elementary Laguna Niguel 

Wagon Wheel Elementary Trabuco Canyon 

McPherson Magnet School Orange 

Carl Hankey Elementary Mission Viejo 

Newland Elementary Huntington Beach 

Harbor Day School Newport Beach 

Schroeder Elementary Huntington Beach 

The Pegasus School Huntington Beach 

Raymond Elementary Fullerton 

Palisades Elementary Dana Point 

Rolling Hills Elementary Fullerton  

Top of the World Laguna Beach 

Clover Avenue Los Angeles 

Dahlia Heights Los Angeles 

Ninth St. Elementary Los Angeles 

 
The County provided the Institute with education and outreach materials. The students learned 
about meteorology, internal systems, currents, the water cycle, investigation techniques, and 
watershed science through participation in a two-hour Surfscience Cruise aboard the R/V Sea 
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Explorer and a two-hour Surfscience Laboratory Program.  The students also participated in a 
one-hour watershed science presentation, developed by the County developed, covering what a 
watershed is, watershed ecology, watershed changes, current watershed issues in Orange 
County, and watershed self-management. The presentations were created for students and 
teachers participating in the Watershed Education Program but are available to all and can be 
downloaded from the County’s website. The County also provided each class with a 
customized poster size map of their watershed and sample research projects they could use to 
develop their own projects.  
 
The students learned about current watershed topics and used an Enviroscape® Coastal Model 
to learn about point source and non-point source pollution.  The students used their field 
experience to develop research projects in their local watersheds and returned to the Ocean 
Institute on January 8-30, 2007, to present their research projects at the Kids’ Conference on 
Watersheds.  The goal of this program is to train students in self-management of their 
watersheds and to provide them with the tools to effect change within their communities.  
 
C-6.3.7   Outreach to Quasi-Governmental Agencies/Districts 
 
Orange County Sanitation District (OCSD) 
 
This information can be found in detail in Section C-3.3 of this PEA.  
 
C-6.4  Public Participation (LIP Section A-6.5) 
 
Public participation allows the public to be directly involved with the stormwater program. The 
County has encouraged public participation at the local level by: 
 
C-6.4.1   Encouraging Behavior Change 
 
Through the public education program, residents have been asked to make adjustments to their 
activities to reduce the impact to the storm drains and water quality.  
 
C-6.4.2   Asking for Feedback 
 
Providing opportunities for the public to ask questions and provide comments is vital to the 
success of a stormwater management program.  When the public asks questions it provides 
valuable information about their major concerns, effective and ineffective approaches in dealing 
with their concerns, and fosters a relationship in which the public proactively engage in 
protecting water quality. 
 
The County has provided opportunities for residents to ask questions and give comments about 
the stormwater program.  Specific examples include: 
 
County Website 
 
The County’s website located at www.ocwatersheds.com includes a variety of ways for the 
public to communicate with municipal staff. Web pages are designed with contact information 
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Refer to Section C-6.3.6 of this PEA for more information. Documents such as the ROWD and 
the Water Quality Monitoring Program are posted with links to an e-mail contact for comments. 
In an effort to publicize this means of communication the County web address is listed on all 
countywide outreach materials.  
 
Stormwater Program On-line Information Service – OCSTORMWATER INFO 
 
In December 2004, the County offered an on-line information service for the stormwater 
program.  This on-line information service is called OCSTORMWATERINFO. It is a fully 
moderated forum intended to facilitate communication, information exchange and participation 
among its users about issues and topics related to implementation of stormwater program 
elements. Users are able to keep up with the latest stormwater developments and news, 
participate in discussions, ask questions, receive answers, and send and receive stormwater 
program announcements through email. It is free to subscribe and participate in this forum.  
 
To date 186 members are subscribed to receive and send information. In order to maximize 
public participation in this forum the County advertises this service on the County website and 
on all outreach materials. During the reporting period 70 emails were sent to subscribers.  
 
C-6.4.3 Participating in Outreach Events 
 
Participation in outreach events allows for a two-way communication with the public. It is an 
excellent opportunity to not only disseminate stormwater public education information and 
materials but also allows the public to respond with question, comments and/or concerns.  
 
 
Outreach Events 
 
The County has participated in several public outreach events during the reporting period. 
Refer to Section C-6.3.6 of this PEA for more information. 
 
Volunteer Information 
 
The County’s website provides a page devoted exclusively to providing volunteer information. 
This page provides a volunteer calendar for single day events and a volunteer opportunities list 
which provides a list of ongoing efforts in need of volunteers.  
 
C-6.4.4    School Programs 
 
Providing children with the tools to actively participate in the protection of their local 
waterways and beaches creates powerful environmental stewards of the future. Refer to Section 
C-6.3.6 of this PEA for more information. 
 
C-6.4.5   Public Participation Meetings 
 
The public has a vested interest in stormwater management and needs to be informed of the 
water quality issues affecting their watershed and encouraged to participate in the process. 
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During the reporting period, the County participated in the following workshops, seminars, 
and public hearings addressing stormwater management issues: 
 

Date Group Topic 

July 12, 2006 Public Meeting NPDES Permit Renewal/ 
ROWD 

July 13, 2006 Public Meeting NPDES Permit Renewal/ 
ROWD 

September 7, 2006 Community Association 
Institute (CAI) 

Improving Urban Runoff: 
What Community 

Associations Can Do 

November 29, 2006 
California State 

Association of Counties 
(CSAC) 

Flood control, water quality, 
storm water management, 
beach erosion and ocean 
water quality in Orange 

County 

December 4, 2006 Public Meeting NPDES Permit Renewal/ 
ROWD 

March 5, 2007 Zero Waste Community 
Workshop 

Reducing waste and 
developing environmentally 

sustainable practices in 
California communities 

Monthly during 
reporting period 

Santa Ana River 
Watershed Alliance – 

Stakeholders 

Santa Ana River watershed 
issues 

 
 
 
C-6.5 Program Effectiveness Assessment (LIP Section A-6.5) 
 
Through its own public education efforts, the County made 6,814,672 impressions during the 
reporting period. 
 

Outreach Impressions 

Material Distribution 82,388 

Outreach Events 20,000 

Website Hits 6,814,672 

Workshops/Seminars/Public 
Hearings 2000 

Total 6,919,060 
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C-6.6 Public Education Modifications 
 
The County made no modifications to the Public Education section of its LIP (Section C-6) 
during the reporting period. 
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SECTION C-7, New Development/Significant Redevelopment 

 
C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction (LIP Section A-7.1) 
 
One of the most important responsibilities of the County is to provide a framework for decision 
making for the planning and permitting of new development and redevelopment within the 
County’s jurisdiction.  This framework ensures that both new development and redevelopment 
occur in an organized and orderly fashion that reflects the vision and needs of the community, 
assesses the environmental issues associated with the proposed changes and provides a 
regulatory framework to ensure that standards set by the County are implemented.    

C-7.2  Organization Structure (LIP Section A-7.2) 
 
The key Divisions responsible for overseeing, implementing, and enforcing the new 
development/significant redevelopment program element have been identified in an 
organization chart in Figure A-7.1 of the County’s LIP.  
 
C-7.3 General Plan Assessment and Amendment (LIP Section A-7.3) 
 
During the 2003-04 reporting period, the County reviewed elements of its General Plan (and 
related documents, including development standards, zoning codes, conditions of approval and 
development project guidance) to identify elements of the General Plan that should be revised 
to better reflect policies and/or goals that are protective of surface water quality and 
comprehensive watershed management principles.  It was determined that the Land Use and 
Resources Elements should be revised to reflect the new NPDES requirements for new 
development and significant redevelopment.  On March 9, 2004, a proposed General Plan 
Amendment with revisions to the Land Use and Resources Elements regarding NPDES 
requirements was recommended for approval by the Orange County Planning Commission.  
The proposed General Plan Amendment was considered and adopted by the Orange County 
Board of Supervisors on April 20, 2004. 

C-7.4 Environmental Review Process (LIP Section A-7.4) 
 
During the 2006-07 reporting period, the County reviewed and provided comments on several 
Environmental Impact Reports for water quality purposes. 

C-7.5 Development Project Review, Approval and Permitting Process (LIP Section A-7.5) 

C-7.5.1 Conditions of Approval 
 
During the 2006-07 reporting period, the County made no changes to its conditions of approval 
which are integral to meeting the requirements of the Third Term Permits.  

C-7.5.2 Water Quality Management Plans (WQMPs) 
 
To assist project applicants with preparing WQMPs, the County has made the following 
materials available at its Development Processing Center (DPC) and via its website: 
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• WQMP Guidelines Memo:  This document provides background information on the 
NPDES permit requirements including the submission of a project WQMP and an 
Operations and Maintenance (O&M) Plan.    
 

• Orange County WQMP Template:  This interactive document can be downloaded from 
the RDMD/Planning & Development Services (PDS) website.  It provides a format for 
clients to follow and describes the information required in order to complete the project 
WQMP and meet permit requirements. 

 
• When Is A WQMP Required?:  This document describes the projects that require the 

submission of a project WQMP and the criteria that are utilized to determine if a project 
is a “non-priority” or “priority.” 
 

During this reporting period the County received the following number of preliminary project 
WQMPs and approved final project WQMPs for review and approval:    

 Reviewed Approved Acres Covered 

Preliminary Project WQMP 1 1 810 

Final Project WQMP ( Private Projects) 56 44 570 

Final Project WQMP ( Public Projects) 8 5 22 

 
Table C-7.1, included as an attachment to this section, provides project information for 
approved final project WQMPs that were approved during the reporting period.  
 
Based on a review of project WQMPs during the reporting period, the County has found that 
the three most common deficiencies requiring that an applicant’s project WQMP be revised 
before it could be approved are:  
 

1 

Some WQMP preparers did not follow the format of the County’s template and in 
some cases, did not use it at all, or used the format of another jurisdiction.  As a 
result, essential information was not included thus requiring major revisions, or in 
a few cases, completely rewriting the WQMP.  In an effort to reduce major 
revisions at the beginning, a copy of the WQMP Review Checklist is provided to 
the applicant on initial pre-file briefing. 

2 

Some applicants submitted what amounted to an Erosion and Sediment Control 
Plan, not addressing long-term, post-construction vs. construction phase water 
quality.  Others did not prepare a specific water quality exhibit, instead using a 
grading plan for the exhibit.  County staff endeavors to stress the differences 
between construction (ESCP) and post-construction (WQMP) BMPs. 
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3 

Incorrect identification of watershed; Non-inclusion of project’s verbatim 
Conditions of Approval (if applicable), particularly for a Priority Project, then not 
incorporating Treatment Control BMPs; and waiting until nearing permit issuance 
to address WQMP requirements.  In pre-file meetings and comments on reviewed 
WQMPs, the County tries to provide as much information as possible for the 
applicant to completely and correctly prepare the WQMP (Links to RDMD, OC 
Watershed, State Water Resources sites, PDF documents, etc.) and to prepare the 
WQMP early in the design phase of the project. 

 
These deficiencies will be used to focus the training and public outreach offered during the 
2007-08 reporting period.   
 
C-7.5.3 Runoff Management Plans 
 
During the reporting period, the County reviewed and approved a Runoff Management Plan 
(RMP) for the Santiago Hills/East Orange planned communities being developed by the Irvine 
Company. The City of Orange will have review/approval authority over the project-specific 
WQMPs related to this development.  
 
Additionally, County staff continued to work with the Rancho Mission Viejo Company in 
addressing water quality and hydrologic concerns related to the Ranch Plan. Efforts during the 
reporting period included review of a Runoff Management Plan for Planning Area 1. 
 
C-7.5.4 Issuance of Building or Grading Permits 
 
To ensure that all applicants for building or grading permits understand that there are 
minimum requirements for all construction sites, the County has compiled a NPDES 
informational packet that includes the following: Construction Runoff Guidance Manual, 
Instruction Manual for Erosion and Sediment Control Plans (ESCPs), sample BMPs and NPDES 
Inspection Requirements. During the planning application review process, the County applies 
conditions of approval that delineate the minimum BMPs that must be in place throughout the 
construction phase.  Additionally, plans are required to include standard NPDES construction 
notes, BMPs from a final approved project WQMP and an Erosion and Sediment Control Plan 
(ESCP).   
 
To ensure that all applicants for building or grading permits for sites of one acre or more (1) 
have submitted a Notice of Intent (NOI) to the State Water Resources Control Board, and (2) 
understand that a Stormwater Pollution Prevention Plan (SWPPP) must be completed and 
onsite before commencement of any construction activities, the County requires the submittal of 
a copy of a NOI application and WDID Number prior to permit issuance.  Notification of this 
requirement is provided to applicants either during the planning application review process or 
during plan check.  Conditions of approval regarding the SWPPP are applied to planning 
applications and delineate the requirements that must be met prior to permit  
issuance.  If no previous condition has been applied to the project, the applicants may be 
notified during plan check.  
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C-7.5.5 Issuance of Flood Encroachment Permits 
 
A flood encroachment permit from the County is required of all projects encroaching on or 
discharging to Orange County Flood Control District (OCFCD) right of way. These are typically 
projects that have been issued building/grading permits by another jurisdiction. To protect its 
stormdrain system and ensure that all DAMP/NPDES requirements are being followed during 
construction and after, the project applicant must provide the following to the County prior to 
permit issuance: 
 

• Stormwater Pollution Prevention Plan (SWPPP), if the project involves the disturbance 
of 1 acre or more of soil (All construction projects, regardless of their size, are required 
to meet requirements of Section A-8, Construction, of the County’s LIP); 

• Approved Water Quality Management Plan (WQMP);  

• Selection of post-construction BMPS from Exhibit A-9.II of the County’s LIP if the 
project did not trigger a WQMP. 

In addition to requiring these items, conditions are placed on the project through the 
encroachment permit that requires the implementation of BMPs to prevent the discharge of 
pollutants at any time.   
 
C-7.6 Water Quality Management Plan (WQMP) Preparation (LIP Section A-7.6) 
 
The County has formulated the WQMP template to reflect the new requirements specified in 
Section A-7.6 of the LIP.  The document is “user-friendly” and is accessible via the County's 
Planning and Development Services website.  Along with the template, the County has 
provided the additional guidance information described in Section C-7.5.2 to make the WQMP 
process as clear as possible for applicants.   
 
The County’s WQMP Template is customized to outline County requirements.  Specifics such as 
the submittal process, the need to record a project WQMP and O&M Plan, to what should be 
shown on a Site Plan are all included in the template.  
 
Public Works Project WQMP Template 
 
During the reporting period, the County implemented use of a WQMP Template for RDMD 
public works projects that trigger a WQMP but do not require the issuance of a building or 
grading permit from either a city or the County’s Planning and Development Services Division. 
The template is based on the one already in use by the County for private projects but has been 
modified to fit the characteristics of a typical public works project such as a roadway expansion. 
 
C-7.7 Post Construction BMP Inspection and Verification (LIP Section A-7.7) 
 
The County has initiated the verification of BMP implementation and maintenance for projects 
with approved project-specific WQMPs and will report on the results in the 2006-07 PEA.  
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C-7.8 Training and Outreach (LIP Section A-7.8) 

The County sponsored, conducted and participated in multiple training sessions during the 
2006-07 reporting period. These training sessions reached a total of 85 County staff having 
implementation responsibility related to the County’s new development/significant 
redevelopment program: 

2006-07 Summary of Training 

 
Public Outreach 
 
The County has provided valuable information to the public on its New 
Development/Significant Redevelopment Program through the following websites: 
 
www.ocwatersheds .com: 

• Introduction and background on the New Development/Significant Redevelopment 
Program; 

• All related program documents and ESA watershed maps are posted and available for 
download; 

• New Development/Significant Redevelopment BMP Fact Sheets are posted and 
available for download; 

• A link is provided for the public to submit comments or questions on the New 
Development/Significant Redevelopment Program. 

www.ocplanning.net: 

•  WQMP Guidelines Memo 

• When is a WQMP required? 

• WQMP Template (Exhibit A-7. IV of the County’s LIP) (see Section C-7.5.2 for a 
description of these documents)  
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Department Division Subcategory Training Module Training Dates Number of 
Attendees 

Training Sponsored/Conducted by the County and Attended by County Personnel 

October 4, 2006 33 

RDMD Planning & Development Services 

NPDES Program 
Implementation: 
Development Processing 
Center and Plan Check Staff 
Training Session October 10, 2006 18 

Totals 51 
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• WQMP Template Instructions 

• WQMP Checklist for Preparers 

• Erosion and Sediment Control Plan (ESCP) Instruction Manual 

• Construction Runoff Guidance Manual 

• NPDES Notes for Building and Grading Plancheck  

• NPDES Inspection Requirements 

As detailed in Section C-6.4.2 of this report, the County has enhanced communication with the 
general public on general stormwater related information through the Stormwater Program 
Online Information Service that was launched in December of 2004.  
 
C-7.9 New Development/Significant Redevelopment Program Modifications 

The County has evaluated Section A-7, New Development/Significant Redevelopment of its 
LIP to determine if modifications are necessary in order to comply with the requirements of the 
Third Term Permits. No modifications were made during the 2006-07 reporting period. 
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 2006-2007 Program Effectiveness Assessment
Table C-7.1  WQMPs Approved

Planning File 
Number 

(WQMP Doc. 
No.) Project Name and Summary Type of Use

WQMP Approval 
Date

Site 
Address Street Name/Area

Total 
Number of 

Acres Watershed (Region)

WQ06-0004 Calco Santa Ana II, LLC - - Tract 16844  (GB060017)
12-unit SFR 

Development 7/13/2006 2584
Santa Ana Avenue
Santa Ana Heights 0.8

G: Newport Bay
(Santa Ana)

WQ06-0009 Bluff Homes, LLC.  (GB060022)
4-unit SFR 

Development 8/17/2006 1512
Bluff Place
Santa Ana 1.2

F: Newport Bay
(Santa Ana)

WQ06-0012 Hayes Residence  (GB050172)
Single Family 

Residence 8/15/2006 171
Emerald Bay

Laguna Beach 0.3
I: Laguna Coastal Streams

(San Diego)

WQ06-0014 Jones/Donenfeld Residence (GB060016)
Single Family 

Residence 8/3/2006 80
Emerald Bay

Laguna Beach 0.1
I: Laguna Coastal Streams

(San Diego)

WQ06-0022 Kamgar Residence (GB050168)
Single Family 

Residence 8/25/2006 5
Deep Sea

Newport Coast 0.6
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ06-0023 Rite Aid Corporation (GB060078) Retail Commercial 7/24/2006 13932
N. Tustin Ave

Santa Ana 1.7
F: Newport Bay

(Santa Ana)

WQ06-0025 Balasuriya Residence (GB060080)
Single Family 

Residence 3/29/2007 10321
Overhill Dr
Santa Ana 0.5

F: Newport Bay
(Santa Ana)

WQ06-0026 Scardino Duplex (GB050129) Duplex 8/4/2006 16382
North Pacific Avenue

Sunset Beach 0.1
C: Huntington Harbor

(Santa Ana)

WQ06-0028 
Public Project

Orange County Public Library - Wheeler Branch Library 
(GB060030)

Public Facility - 
Library 7/26/2006 13101

Old Myford Road
Irvine 2.2

F: Newport Bay
(Santa Ana)

WQ06-0029 Panorama Vista, LLC. - - Tract 16573  (GB060001)
4-unit SFR 

Development 9/15/2006 12643
Panorama View

Santa Ana 1.0
F: Newport Bay

(Santa Ana)

WQ06-0030 Francis Residence (GB060071)
Single Family 

Residence 9/22/2006 145
Emerald Bay

Laguna Beach 0.2
I: Laguna Coastal Streams

(San Diego)
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Table C-7.1  WQMPs Approved

Planning File 
Number 

(WQMP Doc. 
No.) Project Name and Summary Type of Use

WQMP Approval 
Date

Site 
Address Street Name/Area

Total 
Number of 

Acres Watershed (Region)

WQ06-0032 Igarashi Residence (GB060094)
Single Family 

Residence 9/11/2006 31232
Via Colinas

Coto De Caza 1.5
L: San Juan Creek

(San Diego)

WQ06-0033 McMackin Residence  (GB060096)
Single Family 

Residence 1/19/2007 8
Mystique

Newport Coast 0.2
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ06-0034 Spear Residence (GB050104)
Single Family 

Residence 10/24/2006 11391
Orange Park Blvd.

Orange Park Acres 1.0
E: Santa Ana River

(Santa Ana) 

WQ06-0035 Ibar Residence (GB060113)
Single Family 

Residence 2/6/2007 28
Fairway Point

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ06-0036 Crail Residence (GB060088)
Single Family 

Residence 11/30/2006 3
Deep Sea

Newport Coast 0.6
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ06-0037 Coto De Caza Life Enrichment Center (GB060044)
Golf and Racquet  

Club 10/23/2006 25301
Vista Del Verde
Coto De Caza 0.3

L: San Juan Creek
(San Diego)

WQ06-0038 Reid Residence (GB070053)
Single Family 

Residence 3/7/2007 1115
Emerald Bay

Laguna Beach 0.2
I: Laguna Coastal Streams

(San Diego)

WQ06-0039 Golshani Residence (GB060103)
Single Family 

Residence 1/11/2007 12288
Circula Panorama

Santa Ana 0.5
F: Newport Bay

(Santa Ana)

WQ06-0040 Abdi  Residence (GB060084)
Single Family 

Residence 9/15/2006 35
Del Mar

Newport Coast 0.7
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ06-0041 Andry  Residence (GB060085)
Single Family 

Residence 9/15/2006 1
Pelican Crest

Newport Coast 0.7
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ06-0042 Stellar Residence (GB060082)
Single Family 

Residence 6/13/2006 98
Emerald Bay

Laguna Beach 0.2
I: Laguna Coastal Streams

(San Diego)

WQ06-0043 Dubrow residence (GB060135)
Single Family 

Residence 10/6/2006 23
Pelican Vista Drive

Newport Coast 0.7
H: Los Trancos - Muddy Creek

(Santa Ana)
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Table C-7.1  WQMPs Approved

Planning File 
Number 

(WQMP Doc. 
No.) Project Name and Summary Type of Use

WQMP Approval 
Date

Site 
Address Street Name/Area

Total 
Number of 

Acres Watershed (Region)

WQ06-0044 Emerson Residence (GB060112)
Precise grading in 

front yard area 5/10/2007 9902
Rangeview Drive

Santa Ana 1.2
F: Newport Bay

(Santa Ana)

WQ06-0045
Canyon Crown, LLP.  - - Tract 12365,  Lots 13 & 14  
(GB060157)

2-unit SFR 
Development 2/5/2007

18051 & 
18061

Merlin Street
Modjeska Canyon 0.7

E: Santa Ana River
(Santa Ana) 

WQ06-0046 Waltman Residence (GB060066)
Single Family 

Residence 8/31/2006 28452
Markuson Road

Modjeska Canyon 1.7
E: Santa Ana River

(Santa Ana) 

WQ06-0047 Conley Residence (GB060161)
Single Family 

Residence 1/19/2007 8
Clear Water

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ06-0048
The Ranch Plan PC (PA-1, Sub-Area 1.4) - - Tract 17054 
(GA060037)

Future Residential, 
175 units 1/29/2007 30428

Antonio Pkwy.
San Juan Capistrano 104.9

L: San Juan Creek
(San Diego)

WQ06-0049
 Mesa Orchard Associates, LLC. - - Tract  16924 
(GB060165)

32-unit SFR 
Development 5/2/2007 1572

Orchard 
Santa Ana 2.2

G: Newport Bay
(Santa Ana)

WQ06-0051 Haskell/Rubin Residence (GB060146)
Single Family 

Residence 12/15/2006 9
Deep Sea

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ06-0052 Ghaneian Residence (GB060155)
Single Family 

Residence 12/15/2006 11
Deep Sea

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ06-0053 Matranga Residence (GB060154)
Single Family 

Residence 12/15/2006 3
Pelican Crest

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ06-0054 
Preliminary

The Ranch Plan (PA060023) Final Master Area WQMP 
(PA-1, Sub-Areas 1.1 through 1.5)

Residential, UAC, 
Open Space 12/6/2006 n/a

Ortega Highway
San Juan Capistrano 810.0

L: San Juan Creek
(San Diego)

WQ07-0001
County of Orange - HBP/Decinses Properties - -
Strawberry Farms Golf Club (GB060168)

Golf School Bldg. 
Erosion Control 1/26/2007 11

Strawberry Farms Rd.
Irvine 2.4

F: Newport Bay
(Santa Ana)

WQ07-0004 Hill Residence (GB060142)
Single Family 

Residence 6/12/2007 10713
Crawford Canyon

Santa Ana 0.3
F: Newport Bay

(Santa Ana)
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Table C-7.1  WQMPs Approved

Planning File 
Number 

(WQMP Doc. 
No.) Project Name and Summary Type of Use

WQMP Approval 
Date

Site 
Address Street Name/Area

Total 
Number of 

Acres Watershed (Region)

WQ07-0005 Dhillon Residence (GB060181)
Single Family 

Residence 4/17/2007 14
Mystique

Newport Coast 0.6
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ07-0009
The Ranch Plan PC (PA-1, Sub-Area 1.3) - - Tract 17053 
(GA070002)

UAC; Wellness 
Center 5/24/2007 28706

Ortega Highway
San Juan Capistrano 30.5

L: San Juan Creek
(San Diego)

WQ07-0010 Tustin Corners, LLC. (GB070049)
3-unit SFR 

Development 6/1/2006 13002
Chaplet Place

Tustin 0.4
F: Newport Bay

(Santa Ana)

WQ07-0011
The Ranch Plan PC (PA-1, Sub-Areas 1.1 and 1.2) - - 
Tract 17051 (GA070046) and Tract 17052 (GA060045)

837 Mixed 
Residential Units 4/13/2007 30428

Antonio Pkwy
San Juan Capistrano 403.0

L: San Juan Creek
(San Diego)

WQ07-0012 Albert Residence (GB070051)
Single Family 

Residence 6/18/2007 11
Clear Water 

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ07-0013 Rancho Mission Viejo Headquarters (GB060179)
Bunk House, Car 

Barn, Office 6/8/2006 28811
Ortega Highway

San Juan Capistrano 2.7
L: San Juan Creek

(San Diego)

WQ07-0015
RMV Community Development, LLC - Rancho Mission 
Viejo Housing Relocation (GB060183)

Ranch Housing 
Relocation 5/25/2007 31207

Ortega Highway
San Juan Capistrano 1.8

L: San Juan Creek
(San Diego)

WQ07-0016 Pop Residence (GB070067)
Single Family 

Residence 5/23/2007 12562
Vista Panorama

Santa Ana 0.6
F: Newport Bay

(Santa Ana)

WQ07-0017 Bianchi Residence (GB070040)
Single Family 

Residence 6/6/2007 7
Deep Sea

Newport Coast 0.4
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ07-0022 Lou Residence (GB070007)
Single Family 

Residence 6/5/2007 3
Pelicans

Newport Coast 0.5
H: Los Trancos - Muddy Creek

(Santa Ana)

WQ07-0025
West Newport Oil Co. - Banning "700, 702 and 703"  
(OW070001, OW070002, OW070003) 3 New Oil Wells 6/26/2007 5800

Pacific Coast Highway
Costa Mesa 0.3

D: Santa Ana River
(Santa Ana)
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WQ06-0004 1 1 1 1 1 1 1 1

WQ06-0009 1 1 1 1 1 1 1

WQ06-0012 1 1 1 1

WQ06-0014 1 1 1 1 1 1

WQ06-0022 1 1 1 1 1

WQ06-0023 1 1 1 1 1 1 1 1

WQ06-0025 1 1 1

WQ06-0026 1 1

WQ06-0028 1 1 1 1 1 1 1 1

WQ06-0029 1 1 1 1 1 1 1 1

WQ06-0030 1 1 1 1
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WQ06-0032 1 1 1 1

WQ06-0033 1 1 1 1 1

WQ06-0034 1 1 1

WQ06-0035 1 1 1 1 1

WQ06-0036 1 1 1 1 1

WQ06-0037 1 1 1 1 1 1 1 1

WQ06-0038 1 1 1 1 1 1

WQ06-0039 1 1 1

WQ06-0040 1 1 1 1 1

WQ06-0041 1 1 1 1 1

WQ06-0042 1 1 1 1 1

WQ06-0043 1 1 1 1 1
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WQ06-0044 1 1 1 1

WQ06-0045 1 1 1 1 1

WQ06-0046 1 1 1 1 1 1 1

WQ06-0047 1 1 1

WQ06-0048 1 1 1 1 1 1 1 1 1 1 1 1

WQ06-0049 1 1 1 1 1

WQ06-0051 1 1 1 1 1

WQ06-0052 1 1 1 1 1 1 1

WQ06-0053 1 1 1 1 1 1 1 1

WQ06-0054 1 1 1 1 1 1 1 1 1 1 1 1

WQ07-0001 1 1 1 1 1 1

WQ07-0004 1 1 1 1 1
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WQ07-0005 1 1 1 1 1

WQ07-0009 1 1 1 1 1 1 1 1 1 1

WQ07-0010 1 1

WQ07-0011 1 1 1 1 1 1 1 1 1 1 1

WQ07-0012 1 1 1 1 1

WQ07-0013 1 1 1 1 1 1 1

WQ07-0015 1 1 1

WQ07-0016 1 1 1 1 1

WQ07-0017 1 1 1 1 1

WQ07-0022 1 1 1

WQ07-0025 1 1 1 1 1 1 1 1
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WQ06-0004 1 1

WQ06-0009 1

WQ06-0012 1 1 1 1 1

WQ06-0014 1

WQ06-0022 1 1 1

WQ06-0023 1 1 1

WQ06-0025 1 1

WQ06-0026

WQ06-0028 1 1 1

WQ06-0029 1

WQ06-0030 1 1 1
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WQ06-0032 1 1 1 1 1

WQ06-0033 1 1 1

WQ06-0034 1 1

WQ06-0035 1 1 1

WQ06-0036 1 1 1

WQ06-0037 1 1 1

WQ06-0038 1

WQ06-0039 1 1

WQ06-0040 1 1 1

WQ06-0041 1 1 1

WQ06-0042 1 1 1

WQ06-0043 1 1 1
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WQ06-0044 1 1 1 1

WQ06-0045 1

WQ06-0046 1 1 1 1

WQ06-0047 1

WQ06-0048 1 1 1 1 1 1 1 1 1 1 1

WQ06-0049 1 1 1

WQ06-0051 1 1

WQ06-0052 1 1

WQ06-0053 1 1 1

WQ06-0054 1 1 1 1 1 1 1 1 1 1 1

WQ07-0001 1 1

WQ07-0004 1 1 1
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 2006-2007 Program Effectiveness Assessment
Table C-7.1  WQMPs Approved
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WQ07-0005 1 1 1

WQ07-0009 1 1 1 1 1 1 1

WQ07-0010 1

WQ07-0011 1 1 1 1 1 1 1 1 1 1

WQ07-0012 1 1 1

WQ07-0013 1 1 1

WQ07-0015 1 1

WQ07-0016 1 1 1 1 1

WQ07-0017 1 1 1

WQ07-0022 1 1

WQ07-0025
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 2006-2007 Program Effectiveness Assessment
Table C-7.1  WQMPs Approved

Planning File 
Number 

(WQMP Doc. 
No.)

Treatment Control (Description)

WQ06-0004 Vegetated (Grass) Strips, Porous Pavement Detention (EcoStone), Infiltration Basin

WQ06-0009

WQ06-0012

WQ06-0014

WQ06-0022
Porous Landscape Detention, Proprietary Control Measures (CSR StormCeptor  Model 
450i)

WQ06-0023 Proprietary Control Measures (CDS Technologies Filtration Unit, Model PMSU)

WQ06-0025

WQ06-0026

WQ06-0028
Vegetated (Grass) Strips, Porous Pavement Detention, Porous Landscape Detention, 
Media Filter

WQ06-0029 Vegetated (Grass) Strips, Media Filter

WQ06-0030
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 2006-2007 Program Effectiveness Assessment
Table C-7.1  WQMPs Approved

Planning File 
Number 

(WQMP Doc. 
No.)

Treatment Control (Description)

WQ06-0032 Vegetated (Grass) Strips, Vegetated (Grass) Swales

WQ06-0033 Proprietary Control Measures (CSR Stormceptor Unit - Model 450I)

WQ06-0034 Vegetated (Grass) Strips, Vegetated (Grass) Swales

WQ06-0035
Porous Landscape Detention, Media Filter (AbTech Smart Sponge), Proprietary 
Control Measures (FloGard Trench Drain Filter)

WQ06-0036
Porous Landscape Detention, Proprietary Control Measures (CSR Stormceptor Unit - 
Model 450i)

WQ06-0037
Vegetated (Grass) Strips, Proprietary Control Measures (FloGard LoPro Catch Basin 
Inlet Matrix Filter)

WQ06-0038

WQ06-0039 Vegetated (Grass) Strips

WQ06-0040 Vegetated (Grass) Strips, Vegetated (Grass) Swales, Porous Landscape Detention

WQ06-0041 Vegetated (Grass) Strips, Vegetated (Grass) Swales, Porous Landscape Detention

WQ06-0042 Infiltration Basin

WQ06-0043
Porous Landscape Detention, Media Filters (Smart Sponge Plus), Proprietary Control 
Measures (Ultra-Urban drainbox filter)
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 2006-2007 Program Effectiveness Assessment
Table C-7.1  WQMPs Approved

Planning File 
Number 

(WQMP Doc. 
No.)

Treatment Control (Description)

WQ06-0044

WQ06-0045

WQ06-0046 Vegetated (Grass) Strips, Vegetated (Grass) Swales

WQ06-0047 Regional Treatment Control per WQ00-0027

WQ06-0048
Retention Lake with wetland planters, lake biofilter beds, dry weather flow pre-
treatment filtration, aeration and stormwater retention.

WQ06-0049 Proprietary Control Measures (CSR Stormceptor Unit - Model 450I)

WQ06-0051
Vegetated (grass) swales, Proprietary Control Measures (CSR Stormceptor Unit - 
Model 450i)

WQ06-0052
Vegetated (grass) swales, Media Filter, Proprietary Control Measures (CSI 
StormCeptor)

WQ06-0053 Vegetated (Grass) Strips, Proprietary Control Measures [drain inserts)

WQ06-0054
Vegetated (Grass) Swales. Bioretention Basins, Extended Retention Basins/Retention 
Lake, StormFilter Units 

WQ07-0001 Vegetated (Grass) Swales

WQ07-0004 Vegetated (Grass) Swales
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 2006-2007 Program Effectiveness Assessment
Table C-7.1  WQMPs Approved

Planning File 
Number 

(WQMP Doc. 
No.)

Treatment Control (Description)

WQ07-0005
Porous Landscape Detention, Proprietary Control Measures (CSR Stormceptor Unit - 
Model 450i)

WQ07-0009 Vegetated (Grass) Swales

WQ07-0010 Vegetated (Grass) Strips, vegetated (Grass) Swales

WQ07-0011 Extended Detention Basins, Retention Lake

WQ07-0012
Porous Landscape Detention, Media Filters (Flo-Gard trench drain filter), Proprietary 
Control Measures (Ultra-Urban w/Smart Sponge)

WQ07-0013 Vegetated (Grass) Strips

WQ07-0015 Vegetated (Grass) Swales, Bioretention

WQ07-0016

WQ07-0017
Porous Landscape Detention, Media Filter (Flo-Gard Plus filter inserts, Proprietary 
Control Measures (Ultra-Urban Filter w/Smart Sponge)

WQ07-0022

WQ07-0025 Berm and Block Walls to Enclose Site

Page 16 of 18

0041887



 2005-2006 County of Orange Program Effectiveness Assessment
Table C-7.1  WQMPs Approved
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RDMD WQMP 
06-04

Irvine  Avenue Widening from 
Southerly of Mesa Dr. to SE Bristol Public Road 9/20/2007 11.7 Newport Bay X X X X X X

RDMD WQMP 
06-06 

Multi-Use Trail, Laguna Coast 
Wilderness Park Public Trail 11/28/2006 1.0 Laguna Coastal 

Streams X X X X

RDMD WQMP 
06-07

Barrier Replacement for Santiago 
Canyon Road Bridge SC-8 Public Bridge 5/9/2007 0.4 Santa Ana River X X

RDMD WQMP 
06-08 Santa Ana River Trail Improvement Public Trail 12/13/2006 6.7 Santa Ana River X X X X X X

Project Name and Summary

Planning File 
Number 

(WQMP Doc. 
No.)

Type of Use WQMP 
Approval Date

Not Applicable - Projects not Fixed Facilities Not Applicable to these Projects (Features 
not Present)

Total 
Number of 

Acres
Watershed 
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 2005-2006 County of Orange Program Effectiveness Assessment
Table C-7.1  WQMPs Approved

Hydrodynamic Vortex 
Separator

Non-Priority Project - 
Treatment not Required

Non-Priority Project - 
Treatment not Required

Non-Priority Project - 
Treatment not Required

Treatment Control BMP 
(Description)
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SECTION C-8, Construction          

 
C-8.0 CONSTRUCTION  
 
C-8.1    Introduction (LIP Section A-8.1) 
 
The County has incorporated the model construction program described in DAMP Section 8.4 
as the basis for this section of its Local Implementation Plan.  This construction program 
presents requirements and guidelines for pollution prevention methods that must be used by 
construction project owners, developers, contractors, and other responsible parties, in order to 
protect receiving waters from discharges resulting from construction activities.  
 
C-8.1.1  Overall Program Management 
 
Through the submittal of its organization chart, Figure A-8.1 of the LIP, the County has 
identified which Departments are responsible for the implementation of this stormwater 
program element.  
 
C-8.2    Inventory of Construction Projects (LIP Section A-8.2) 
 
The County has developed and updated on an ongoing basis, a watershed-based inventory of 
the identified construction projects within the County’s jurisdiction.  A summary of the 
construction inventory updated prior to October 1, 2007 and included as Exhibit A-8.I of the 
LIP, is provided below.   
 

Jurisdictional Summary of Construction Projects 
 

Total Number of Construction Projects Construction Project 
Category 2006-07 2005-06 2004-05 

Private Projects – Santa Ana Region 939 678 555 

Private Projects – San Diego Region 378 329 450 
Public Projects – Santa Ana Region 22 24 14 
Public Projects – San Diego Region 15 8 6 

Total for all Categories 1,354 1,039 1,025 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2007 
Construction C-8-1 

Looking at the number of construction projects under the County’s authority over the last three 
years, there continues to be a shift in the balance of the inventory from the San Diego to the 
Santa Ana Region. This can be attributed to a continued increase in the construction activity in 
the Newport Coast Planned Community (Los Trancos/Muddy Creek watershed) and a 
decrease in the activity in the Ladera Planned Community (San Juan Creek watershed) which is 
nearing completion.
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SECTION C-8, Construction          

 
2006-07 Summaries of Construction Projects by Watershed  

 
San Diego Region 
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Private Projects 53 10 0 315 0 0 

Public Projects 2 2 1 6 0 0 

Totals 55 12 1 321 0 0 

 

2006-07 Summaries of Construction Projects by Watershed  
 

Santa Ana Region 
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Private 
Projects 31 155 63 227 0 463 0 

Public 
Projects 1 1 11 8 0 1 1 

Totals 32 156 74 235 0 464 1 

 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2007 
Construction C-8-2 
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SECTION C-8, Construction          

 
C-8.3 Prioritization of Construction Projects (LIP Section A-8.3) 
 
The County has prioritized construction projects within its jurisdiction as high, medium or low 
based on their respective threat to water quality.  The prioritizations are updated on an ongoing 
basis along with the inventory (Exhibit A-8.I of LIP). Summaries of the prioritizations are 
provided in the following tables:   
 

2006-07 Summary of Construction Projects Prioritization 
 

Private Projects Public Projects 
Construction Projects Prioritization Santa Ana 

Region 
San Diego 

Region 
Santa Ana 

Region 
San Diego 

Region 
Projects subject to General 
Construction Permit 78 38 16 9 

Projects tributary to and within 500 
feet of an ASBS 0 0 0 0 

Projects tributary to 303(d) 
waterbody impaired for sediment or 
turbidity 

0 0 0 0 

Projects within, directly adjacent to 
or discharging directly to an ESA 0 0 0 0 

Number of high priority projects 26 12 7 5 

Number of medium priority 
projects 34 22 9 6 

Number of low priority projects 879 344 6 1 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2007 
Construction C-8-3 
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SECTION C-8, Construction          

 
2006-07 Construction Projects Prioritization Summary by Watershed 

 
Santa Ana Region 
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Number of high priority projects 1 2 3 6 0 21 0 

Number of medium priority projects 2 5 12 9 0 15 1 

Number of low priority projects 29 149 59 220 0 428 0 

Totals 32 156 74 235 0 464 1 

 
San Diego Region 
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Number of high priority projects 1 2 1 13 0 0 

Number of medium priority projects 1 0 0 26 0 0 

Number of low priority projects 53 10 0 282 0 0 

Totals 55 12 1 321 0 0 

 
 
C-8.4    BMP Fact Sheets for Construction Projects (LIP Section A-8.4) 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2007 
Construction C-8-4 

BMP fact sheets have been developed and are included as a part of the Construction Program.  
The fact sheets include a description of specific BMPs for common construction activities that 
may discharge pollutants and provide a focus on the pollution prevention measures that should 
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SECTION C-8, Construction          

be implemented.  The Construction BMP fact sheets are from the 2003 edition of the California 
Stormwater Quality Association Stormwater Best Management Practice Handbook-Construction and 
are included as Exhibit A-8.II of the County’s LIP. 
 
C-8.5    Documentation Requirements (LIP Section A-8.5) 
 
The County is required to document and report to the Regional Board, construction projects 
which fail to comply with the Statewide General Construction Permit or represent a significant 
threat to human or environmental health. 
 
C-8.5.1 Private Construction Projects 
 
The County made no notifications to the Regional Board regarding private projects during the 
reporting period.  
 
C-8.5.2 Public Agency Construction Projects  
 
The County made no notifications to the Regional Board regarding public projects during the 
reporting period.   
 
C-8.6 Municipal Inspection Requirements of Construction Projects and Reporting 

Requirements (LIP Section A-8.6) 
 
The County has inspected construction projects at the frequency determined by the priority 
ranking assigned to each facility as identified in the LIP.  The inspections generally include a 
review of BMP implementation through the erosion control practices, sediment control 
practices, tracking controls, waste and disposal management practices on a project and look for 
visual evidence of past or present unauthorized non-stormwater discharges.   

The County inspects construction projects at the frequency stated in Table A-8.4 of the LIP. 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2007 
Construction C-8-5 

Inspection Frequency of Construction Sites (Table A-8.4 of LIP) 
Wet Season 

(October 1 - April 30) Construction Site 
Priority 

San Diego Region Santa Ana Region 

Dry Season 
(May 1 - September 30) 

LOW Twice during the season Once during the season As needed 

MEDIUM Twice during the season As needed 

HIGH Once per week * Once per month As needed 

* Or, monthly for any site that the County certifies in a written statement to the SDRWQCB all of the following 
(certified statements may be submitted to the San Diego Regional Board at any time for one or more sites): 
i. County has record of construction site’s Waste Discharge Identification Number (WDID#) documenting 

construction site’s coverage under the statewide General Construction Permit; and 
ii. County has reviewed the constructions site’s Stormwater Pollution Prevention Plan (SWPPP); and 
iii. County finds SWPPP to be in compliance with all local ordinances, permits, and plans; and 
iv. County finds that the SWPPP is being properly implemented on site. 
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SECTION C-8, Construction          

 
In addition, if there is evidence of non-compliance, the County re-inspects the project once a 
month at a minimum in order to ensure that the site is brought back into compliance. After it is 
in compliance the project is inspected a minimum of once every four months for the next 
calendar year (assuming it is still active). 
 
The number of inspections completed during the current reporting year is presented in the 
following tables:   
 

2006-07 Summary of Construction Projects Inspection 
 

Facility Category Number of Inspections During the  
Reporting Period 

Priority High Medium Low 

Private Projects 1,797 

Public Projects  49 52 17 

Total  1,915 

 
The number of non-compliant projects identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  

 
2006-07 Summary of Construction Projects Compliance 

 

Reporting 
Period 

Number of Private Construction 
Projects Out of Compliance 

Number of Public Construction 
Projects Out of Compliance 

2006-07 226 5 
2005-06 151 7 
2004-05 640 2 

 
The number of private construction projects found to be out of compliance increased from 151 
in 2005-06 to 226 during this reporting period. This increase may be attributed in part to more 
experienced construction site inspectors becoming more aware of non-compliance issues. The 
construction projects inventories are updated on an ongoing basis and provided to the Regional 
Boards as a part of the annual submittal. Inspection information is also updated on an ongoing 
basis in a database format. The inspection related information includes, at a minimum, 
inspection dates, inspectors present and the results of the inspection. The updated inspection 
database is included as Attachment C-8.1 of this report. 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2007 
Construction C-8-6 

   

0041896



 
 

SECTION C-8, Construction          

 
Enforcement 
 
The County’s Construction Inspectors and Authorized Inspectors undertake enforcement 
activities according to the County’s ordinances and the countywide accompanying Enforcement 
Consistency Guide (DAMP Section 4.0).  The enforcement mechanisms available are 
summarized in this section and detailed in the County’s LIP. 
 
Enforcement may be handled administratively or in more serious instances, may be prepared 
for prosecution.  As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the County’s Inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies.  More severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance 
schedule. 
 
The following table provides a summary of the numbers and types of enforcement actions 
against construction projects that have been taken by the County during the reporting period:   
 
 

2006-07 Summary of Private Construction Projects Enforcement 

Enforcement Options Criminal 
Remedies 

# of Verbal 
Warnings 

# of Correct Work 
Notices 

(Written Notice to 
Correct Work) 

# of 
Administrative 

Compliance 
Orders 

# of Stop 
Work Orders 

Misdemeanor, 
Infraction 

0 226 0 0 0 

 
 

2006-07 Summary of Public Construction Projects Enforcement 

 

 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)                                                                                       November 15, 2007 
Construction C-8-7 

Enforcement Options 

# of Verbal 
Warnings 

# of Correct Work 
Notices 

(Written Notice to 
Correct Work) 

# of 
Administrative 

Compliance 
Orders 

# of Stop 
Work Orders 

Enforcement 
of Contract 

12 5 0 0 0 
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SECTION C-8, Construction          

Training 

 
C-8.7    Training and Outreach (LIP Section A-8.7) 
 
The County conducted and/or participated in multiple trainings to assist responsible municipal 
staff in understanding the Construction Program.  The training attended during the 2006-07 
reporting period is summarized in the following tables:  

2006-07 Summary of Training 
 

Other training opportunities that County staff attended include the following:  
 

1. Title of Workshop or Training: NPDES Inspection Training 
Date Attended: September 7 &13, 2006 (Same training, separate dates) 
Training Conducted By: Global Environmental Network 
 

Name Department 
Greg Cunningham 
Halbert Tran 

 
RDMD/Construction Management 
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Department Division Subcategory Training Module Training 
Dates 

Number of 
Attendees 

Training Conducted by the County and Attended by County Personnel 

Construction Management 11 

Operations & Maintenance 24 

Project Management 3 
RDMD 

Road 

RDMD Erosion & 
Sediment Control BMP 
Workshop 

January 17, 
2007 

2 

Training Conducted by Santa Ana Regional Board  Staff and Attended by County Personnel 

Multiple Departments and Divisions 
Inspecting Construction 
Site BMPs 

October 4, 
2006 25 

Training Conducted by San Diego Regional Board  Staff and Attended by County Personnel 

Multiple Departments and Divisions Inspecting Construction 
Site BMPs 

October 23, 
2006 13 

Totals 78 
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SECTION C-8, Construction          

Carlos Lopez 
Virgil Ganzles 
Tommy Nguyen 
Ted Pittman 
Remon Tadrous 
Bob Stanfield 
Satinder Verma 
Chris Rutland 
Clint Brown 
Chris Steiler 
Dan Bigger 
Eric Oldham 
Joe Hurley 
David Gaffaney 
David Robinson 
Charles Michinock 
Raymond Marcial 
Hunter Smith 
Michael Nguyen 
David Koch 
Robin LaMont 

 
RDMD/Construction Management 

Tammy Killingsworth 
John Kort 

RDMD/Operations & Maintenance 

 
2. Title of Workshop or Training: Construction Stormwater Compliance Training Seminar 

Date Attended: April 30, 2007 
Sponsoring Organization: BIA of Southern California 
 

Name Department 

Vince Mead 

Jonathan Tucker 

Tom Web 
Salvador Ordonez 
Webster Labrador 
Michael Romero 

RDMD Construction Management 
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SECTION C-8, Construction          

3. Title of Workshop or Training: 614B & 674B Construction (Online training) 
Date Attended: N/A 
Training Conducted By: Office of Water Programs 
 

Name Department 
Bob Whitlock 
Michael Romero (614 B 
only) 

RDMD Construction Management 

 
4. Title of Workshop or Training: 24 hr. SWPPP Training 

Dates Attended: December 4-6, 2006, December 13-15, 2006, March 21-23, 2007, April 30-
May 2, 2007 & May 14-16, 2007 
Training Conducted By: Global Environmental Network, Inc. 
 

Name Department 
Joe Hurley 
Chris Kubasek 
Dave Rocha 
Soon No 
Michael Romero 

RDMD 
Construction Management 

C-8.8 Construction Program Modifications 
 

The County has evaluated the results of the assessment to determine if any program 
modifications are necessary in order to comply with the requirements of the Third Term 
Permits.  

The following modifications have been made to Section A-8 of the LIP during the 2006-07 
reporting period and are included as an attachment to this report: 

• Construction inventories (Exhibit A-8.I of the LIP) updated on an ongoing basis 
(included as Attachment C-8.1 of this report). 
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? Priority

17 GA050035 4998 Los Patos Avenue Huntington Harbor 72.34 No High
114 GB070039 4472 Los Patos Avenue Huntington Harbor 12.5 No High

12 GA030006 23235 Reef Point Drive
Los Trancos/
Muddy Creek 572 No High

45 GB050077 22294 Blue Shore
Los Trancos/
Muddy Creek 5.86 No High

58 GB050143 22827 Reef Point Drive
Los Trancos/
Muddy Creek 0 No High

70 GB060039 22800
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

20 GA060036 1857 Carmichael Drive
San Gabriel River/

Coyote Creek 25 No High
6 EL050839 6311 Black Star Canyon Road Santa Ana River 167.3 No High
8 GA000014 15505 Lincoln Avenue Santa Ana River 100 No High
84 GB060111 4578 Los Patos Avenue Huntington Harbor 7.6 No Medium
92 GB060138 4578 Los Patos Avenue Huntington Harbor 1.86 No Medium
93 GB060140 4456 Los Patos Avenue Huntington Harbor 2.4 No Medium
161 NR070434 16571 Highway Huntington Harbor 0.01 No Medium

14 GA050017 11 Avalon Vista
Los Trancos/
Muddy Creek 0.74 No Medium

22 GB000245 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 6.5 No Medium

61 GB050157 7 Sunrise
Los Trancos/
Muddy Creek 1.95 No Medium

91 GB060137 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 26.62 No Medium

100 GB060170 37 South Sur
Los Trancos/
Muddy Creek 1.5 No Medium

110 GB070017 22345 Reef Point Drive
Los Trancos/
Muddy Creek 13.3 No Medium

122 GB980218 4 Fairway Point
Los Trancos/
Muddy Creek 2.1 No Medium

128 NR060048 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

129 NR060049 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

132 NR060105 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

133 NR060139 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 20 No Medium

134 NR060177 22556
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

135 NR060178 22556
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Medium

186 RS050257 1 Avalon Vista
Los Trancos/
Muddy Creek 0.88 No Medium

905 SW060347 1 Avalon Vista
Los Trancos/
Muddy Creek 0 No Medium

19 GA060031 8627 Portola Parkway Newport Bay 4.1 No Medium
29 GB040127 9961 Foxrun Road Newport Bay 0.92 No Medium
69 GB060030 13101 Old Myford Road Newport Bay 2.2 No Medium
99 GB060168 11 Strawberry Farms Road Newport Bay 0.87 No Medium
119 GB070080 19300 Ike Jones Road Newport Bay 1.52 No Medium
130 NR060051 13101 Old Myford Road Newport Bay 0 No Medium
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

203 RS051686 11251 La Vereda Drive Newport Bay 0 No Medium
574 RW060216 10121 Cowan Heights Drive Newport Bay 0 No Medium
907 SW060376 11331 Covey Lane Newport Bay 0 No Medium

302 RS061922 10411 Perdido Street
San Gabriel River/

Coyote Creek 0.01 No Medium
37 GB050025 2618 Santa Ana Avenue Santa Ana River 0.88 No Medium
10 GA020001 18488 Country Home Road Santa Ana River 9.3 No Medium
11 GA020009 26982 Baker Canyon Road Santa Ana River 1 No Medium
26 GB020281 11108 Meads Avenue Santa Ana River 3.75 No Medium
175 RS040509 14311 Ladd Canyon Road Santa Ana River 1.5 No Medium
50 GB050092 16931 Pacific Avenue Huntington Harbor 0.06 No Low
56 GB050129 16382 Pacific Avenue Huntington Harbor 0.08 No Low
65 GB060011 14771 Harper Street Huntington Harbor 0.28 No Low
86 GB060128 16957 9th Street Huntington Harbor 0.06 No Low
101 GB060178 8632 Madison Avenue Huntington Harbor 0.07 No Low
107 GB070008 2922 Glenroy Place Huntington Harbor 0.3 No Low
121 GB070120 3301 Donnie Ann Road Huntington Harbor 0.25 No Low
151 NR070033 8180 13th Street Huntington Harbor 0.01 No Low
164 NR070504 16771 Highway Huntington Harbor 0 No Low
233 RS060816 2882 Coleridge Drive Huntington Harbor 0 No Low
288 RS061626 11376 Baskerville Road Huntington Harbor 0.2 No Low
316 RS070031 3111 Donnie Ann Road Huntington Harbor 0 No Low
338 RS070229 11372 Foster Road Huntington Harbor 0.31 No Low
347 RS070314 11302 Martha Ann Drive Huntington Harbor 0.01 No Low
429 RS070927 2782 Kempton Drive Huntington Harbor 0.01 No Low
439 RS070986 12121 Oak Leaf Drive Huntington Harbor 0.01 No Low
498 RS071455 3221 St Albans Drive Huntington Harbor 0.01 No Low
501 RS071512 11402 Baskerville Road Huntington Harbor 0.01 No Low
898 SW050327 3311 Rossmoor Way Huntington Harbor 0 No Low
928 SW070270 3152 Druid Lane Huntington Harbor 0.01 No Low
930 SW070281 3181 Oak Grove Road Huntington Harbor 0.01 No Low
932 SW070283 4472 Oceanridge Drive Huntington Harbor 0.01 No Low
933 SW070284 4502 Oceanridge Drive Huntington Harbor 0.01 No Low
934 SW070285 3306 Druid Lane Huntington Harbor 0.01 No Low
936 SW070294 12431 Kensington Road Huntington Harbor 0.01 No Low
939 SW070310 3361 Cortese Drive Huntington Harbor 0.01 No Low
1 DM070007 14791 Adams Street Huntington Harbor 0 No Low
3 DM070027 3051 Inverness Drive Huntington Harbor 0 No Low
5 DM070056 3202 Orlando Road Huntington Harbor 0 No Low
7 EL070683 16601 Highway Huntington Harbor 0 No Low
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

111 GB070018 3202 Orlando Road Huntington Harbor 0 No Low
124 ME070199 16601 Highway Huntington Harbor 0 No Low
136 NR060207 16601 Highway Huntington Harbor 0 No Low
171 PB070441 16601 Highway Huntington Harbor 0 No Low
195 RS051123 12301 Martha Ann Drive Huntington Harbor 0 No Low
197 RS051343 16931 Pacific Avenue Huntington Harbor 0 No Low
198 RS051390 14692 Van Buren Street Huntington Harbor 0 No Low
202 RS051575 2631 Piedmont Avenue Huntington Harbor 0 No Low
204 RS051696 12201 Silver Fox Road Huntington Harbor 0 No Low
207 RS052026 14652 Monroe Street Huntington Harbor 0 No Low
208 RS052027 14652 Monroe Street Huntington Harbor 0 No Low
219 RS060111 14771 Harper Street Huntington Harbor 0 No Low
232 RS060801 15662 Jefferson Street Huntington Harbor 0 No Low
235 RS060883 3332 Kenilworth Drive Huntington Harbor 0 No Low
236 RS060901 14902 Newland Street Huntington Harbor 0 No Low
237 RS060924 2822 Copa De Oro Drive Huntington Harbor 0 No Low
239 RS060949 2922 Kempton Drive Huntington Harbor 0 No Low
244 RS060980 2921 Edgeley Place Huntington Harbor 0 No Low
247 RS061039 3102 Copa De Oro Drive Huntington Harbor 0 No Low
257 RS061213 12141 Christy Lane Huntington Harbor 0 No Low
266 RS061379 3092 Copa De Oro Drive Huntington Harbor 0 No Low
269 RS061450 11622 Martha Ann Drive Huntington Harbor 0 No Low
270 RS061451 11622 Martha Ann Drive Huntington Harbor 0 No Low
274 RS061502 3122 Hill Rose Drive Huntington Harbor 0 No Low
280 RS061539 11732 Norgrove Lane Huntington Harbor 0 No Low
281 RS061542 3091 Inverness Drive Huntington Harbor 0 No Low
283 RS061567 3281 Quail Run Road Huntington Harbor 0 No Low
285 RS061603 14702 Jefferson Street Huntington Harbor 0 No Low
286 RS061616 3262 Druid Lane Huntington Harbor 0 No Low
291 RS061721 2761 Oak Knoll Drive Huntington Harbor 0 No Low
293 RS061796 11181 Wembley Road Huntington Harbor 0 No Low
295 RS061859 3182 Main Way Drive Huntington Harbor 0 No Low
299 RS061902 14702 Jefferson Street Huntington Harbor 0 No Low
300 RS061903 14702 Jefferson Street Huntington Harbor 0 No Low
304 RS061978 11582 Harrisburg Road Huntington Harbor 0 No Low
305 RS061980 11582 Harrisburg Road Huntington Harbor 0 No Low
306 RS062019 14652 Monroe Street Huntington Harbor 0 No Low
317 RS070033 2672 Kempton Drive Huntington Harbor 0 No Low
323 RS070076 3251 Quail Run Road Huntington Harbor 0 No Low
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

332 RS070170 14793 Adams Street Huntington Harbor 0 No Low
333 RS070171 14793 Adams Street Huntington Harbor 0 No Low
335 RS070196 12472 Foster Road Huntington Harbor 0 No Low
340 RS070264 3301 Donnie Ann Road Huntington Harbor 0 No Low
341 RS070268 14585 Wilson Street Huntington Harbor 0 No Low
355 RS070396 3052 Walker Lee Drive Huntington Harbor 0 No Low
357 RS070407 12522 Argyle Drive Huntington Harbor 0 No Low
369 RS070478 3222 Brimhall Drive Huntington Harbor 0 No Low
372 RS070498 12291 Kensington Road Huntington Harbor 0 No Low
373 RS070504 3081 Main Way Drive Huntington Harbor 0 No Low
380 RS070549 11822 Kensington Road Huntington Harbor 0 No Low
383 RS070572 12161 Chianti Drive Huntington Harbor 0 No Low
391 RS070653 14791 Monroe Street Huntington Harbor 0 No Low
393 RS070666 3401 Rowena Drive Huntington Harbor 0 No Low
394 RS070667 14631 Harper Street Huntington Harbor 0 No Low
398 RS070689 2701 St Albans Drive Huntington Harbor 0 No Low
401 RS070707 2932 Glenroy Place Huntington Harbor 0 No Low
415 RS070846 11522 Davenport Road Huntington Harbor 0 No Low
417 RS070868 3212 Orlando Road Huntington Harbor 0 No Low
440 RS070996 14652 Newland Street Huntington Harbor 0 No Low
443 RS071033 11295 Foster Road Huntington Harbor 0 No Low
445 RS071045 3252 Ruth Elaine Drive Huntington Harbor 0 No Low
446 RS071056 2972 Bostonian Drive Huntington Harbor 0 No Low
450 RS071087 2721 Copa De Oro Drive Huntington Harbor 0 No Low
451 RS071089 2941 Edgeley Place Huntington Harbor 0 No Low
452 RS071109 3251 Kenilworth Drive Huntington Harbor 0 No Low
454 RS071138 2672 Coleridge Drive Huntington Harbor 0 No Low
464 RS071233 3122 Copa De Oro Drive Huntington Harbor 0 No Low
465 RS071234 3122 Copa De Oro Drive Huntington Harbor 0 No Low
467 RS071248 12121 Foster Road Huntington Harbor 0 No Low
475 RS071290 2931 Glenroy Place Huntington Harbor 0 No Low
476 RS071300 2851 Copa De Oro Drive Huntington Harbor 0 No Low
485 RS071352 3162 Brimhall Drive Huntington Harbor 0 No Low
531 RT060152 4472 Oceanridge Drive Huntington Harbor 0 No Low
532 RT060153 4482 Oceanridge Drive Huntington Harbor 0 No Low
533 RT060154 4492 Oceanridge Drive Huntington Harbor 0 No Low
534 RT060155 4502 Oceanridge Drive Huntington Harbor 0 No Low
535 RT060156 4512 Oceanridge Drive Huntington Harbor 0 No Low
540 RT070014 17271 Chatham Lane Huntington Harbor 7.6 No Low
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

541 RT070015 17261 Chatham Lane Huntington Harbor 7.6 No Low
542 RT070016 17251 Chatham Lane Huntington Harbor 7.6 No Low
543 RT070017 4591 Winthrop Drive Huntington Harbor 7.6 No Low
544 RT070018 4601 Winthrop Drive Huntington Harbor 7.6 No Low
545 RT070019 4611 Winthrop Drive Huntington Harbor 7.6 No Low
546 RT070020 4621 Winthrop Drive Huntington Harbor 7.6 No Low
547 RT070021 4631 Winthrop Drive Huntington Harbor 7.6 No Low
548 RT070022 4632 Winthrop Drive Huntington Harbor 7.6 No Low
549 RT070023 4622 Winthrop Drive Huntington Harbor 7.6 No Low
550 RT070024 4612 Winthrop Drive Huntington Harbor 7.6 No Low
551 RT070025 4602 Winthrop Drive Huntington Harbor 7.6 No Low
552 RT070026 4592 Winthrop Drive Huntington Harbor 7.6 No Low
553 RT070027 4791 Coveview Drive Huntington Harbor 12.5 No Low
554 RT070028 4801 Coveview Drive Huntington Harbor 12.5 No Low
555 RT070029 4811 Coveview Drive Huntington Harbor 12.5 No Low
556 RT070030 4821 Coveview Drive Huntington Harbor 12.5 No Low
557 RT070031 17272 Tidalridge Lane Huntington Harbor 12.5 No Low
558 RT070032 17282 Tidalridge Lane Huntington Harbor 12.5 No Low
559 RT070033 17292 Tidalridge Lane Huntington Harbor 12.5 No Low
560 RT070034 17302 Tidalridge Lane Huntington Harbor 12.5 No Low
561 RT070035 17312 Tidalridge Lane Huntington Harbor 12.5 No Low
562 RT070036 17322 Tidalridge Lane Huntington Harbor 12.5 No Low
694 RW060713 4578 Los Patos Avenue Huntington Harbor 0 No Low
695 RW060714 4578 Los Patos Avenue Huntington Harbor 0 No Low
696 RW060716 4578 Los Patos Avenue Huntington Harbor 0 No Low
697 RW060717 4416 Los Patos Avenue Huntington Harbor 0 No Low
698 RW060718 4416 Los Patos Avenue Huntington Harbor 0 No Low
699 RW060719 4472 Los Patos Avenue Huntington Harbor 0 No Low
700 RW060720 4472 Los Patos Avenue Huntington Harbor 0 No Low
701 RW060721 4472 Los Patos Avenue Huntington Harbor 0 No Low
702 RW060722 4472 Los Patos Avenue Huntington Harbor 0 No Low
703 RW060723 4444 Los Patos Avenue Huntington Harbor 0 No Low
704 RW060724 4444 Los Patos Avenue Huntington Harbor 0 No Low
734 RW070004 4416 Los Patos Avenue Huntington Harbor 0 No Low
735 RW070006 4416 Los Patos Avenue Huntington Harbor 0 No Low
736 RW070007 4444 Los Patos Avenue Huntington Harbor 0 No Low
737 RW070012 4416 Los Patos Avenue Huntington Harbor 0 No Low
738 RW070013 4472 Los Patos Avenue Huntington Harbor 0 No Low
739 RW070014 4444 Los Patos Avenue Huntington Harbor 0 No Low
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County of Orange
Construction Site Inventory

Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

900 SW060200 2921 Edgeley Place Huntington Harbor 0 No Low
902 SW060309 2631 Piedmont Avenue Huntington Harbor 0 No Low

9 GA000019 7528 Ridge Park Road
Los Trancos/
Muddy Creek 0.9 No Low

21 GA990039 23245 Reef Point Drive
Los Trancos/
Muddy Creek 0.9 No Low

23 GB010046 9 Beachcrest
Los Trancos/
Muddy Creek 0.75 No Low

24 GB010047 25 Skyridge
Los Trancos/
Muddy Creek 0.75 No Low

28 GB040083 9 Island Vista
Los Trancos/
Muddy Creek 0.34 No Low

30 GB040159 2 Sunset Harbor
Los Trancos/
Muddy Creek 0 No Low

32 GB050002 11 Offshore
Los Trancos/
Muddy Creek 2.64 No Low

40 GB050046 6 Skyridge
Los Trancos/
Muddy Creek 1.59 No Low

42 GB050053 19 Avalon Vista
Los Trancos/
Muddy Creek 0.56 No Low

48 GB050085 6 Shoreview
Los Trancos/
Muddy Creek 0.3 No Low

81 GB060100 28 Deep Sea
Los Trancos/
Muddy Creek 0.44 No Low

95 GB060146 9 Deep Sea
Los Trancos/
Muddy Creek 0.44 No Low

105 GB070006 7 Pelicans Drive
Los Trancos/
Muddy Creek 0.53 No Low

142 NR060439 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

143 NR060440 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

145 NR060456 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

146 NR060475 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

147 NR060476 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

148 NR060478 22800
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

152 NR070043 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

153 NR070044 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

154 NR070045 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low
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County of Orange
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Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

177 RS041086 9 Island Vista
Los Trancos/
Muddy Creek 0 No Low

181 RS042166 3 Tidecrest
Los Trancos/
Muddy Creek 0 No Low

182 RS042211 2 Sunset Harbor
Los Trancos/
Muddy Creek 0 No Low

187 RS050258 1 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

188 RS050259 1 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

292 RS061782 1 Shadowcast
Los Trancos/
Muddy Creek 0.01 No Low

334 RS070189 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

477 RS071305 8 Cliffhouse Bluff
Los Trancos/
Muddy Creek 290 No Low

481 RS071311 7 Moon Shell
Los Trancos/
Muddy Creek 544 No Low

484 RS071335 7 Pacific Winds
Los Trancos/
Muddy Creek 289 No Low

486 RS071360 11 Moon Shell
Los Trancos/
Muddy Creek 0.01 No Low

487 RS071361 11 Moon Shell
Los Trancos/
Muddy Creek 0.01 No Low

488 RS071362 11 Moon Shell
Los Trancos/
Muddy Creek 0.01 No Low

495 RS071411 8 Night Sky
Los Trancos/
Muddy Creek 0.01 No Low

526 RT050607 5 Offshore
Los Trancos/
Muddy Creek 2.64 No Low

527 RT050608 1 Offshore
Los Trancos/
Muddy Creek 2.64 No Low

528 RT050609 6 Offshore
Los Trancos/
Muddy Creek 8.3 No Low

529 RT050610 8 Offshore
Los Trancos/
Muddy Creek 8.3 No Low

530 RT050611 10 Offshore
Los Trancos/
Muddy Creek 8.3 No Low

563 RW030397 2 Pacific Winds
Los Trancos/
Muddy Creek 0.1 No Low

565 RW050261 35 Skyridge
Los Trancos/
Muddy Creek 0 No Low

575 RW060257 23 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

576 RW060258 35 Moon Shell
Los Trancos/
Muddy Creek 0 No Low
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Santa Ana Region
As of: October 22, 2007

Project 
ID # Permit No. Watershed Project 

Size
ESA? PriorityAddress

577 RW060259 37 Offshore
Los Trancos/
Muddy Creek 0 No Low

578 RW060260 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

579 RW060261 33 Offshore
Los Trancos/
Muddy Creek 0 No Low

580 RW060262 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

581 RW060263 29 Offshore
Los Trancos/
Muddy Creek 0 No Low

582 RW060264 27 Offshore
Los Trancos/
Muddy Creek 0 No Low

583 RW060265 25 Offshore
Los Trancos/
Muddy Creek 0 No Low

584 RW060266 23 Offshore
Los Trancos/
Muddy Creek 0 No Low

585 RW060267 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

586 RW060268 21 Offshore
Los Trancos/
Muddy Creek 0 No Low

587 RW060269 10 Sea Glass
Los Trancos/
Muddy Creek 0 No Low

588 RW060270 10 Sea Glass
Los Trancos/
Muddy Creek 0 No Low

589 RW060271 10 Sea Glass
Los Trancos/
Muddy Creek 0 No Low

590 RW060272 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

591 RW060273 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

592 RW060274 40 Offshore
Los Trancos/
Muddy Creek 0 No Low

593 RW060275 42 Offshore
Los Trancos/
Muddy Creek 0 No Low

594 RW060276 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

595 RW060277 40 Offshore
Los Trancos/
Muddy Creek 0 No Low

596 RW060278 41 Offshore
Los Trancos/
Muddy Creek 0 No Low

597 RW060279 43 Offshore
Los Trancos/
Muddy Creek 0 No Low

598 RW060280 45 Offshore
Los Trancos/
Muddy Creek 0 No Low

599 RW060281 29 Offshore
Los Trancos/
Muddy Creek 0 No Low
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Size
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600 RW060282 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

601 RW060283 33 Offshore
Los Trancos/
Muddy Creek 0 No Low

602 RW060284 37 Offshore
Los Trancos/
Muddy Creek 0 No Low

603 RW060285 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

604 RW060286 21 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

605 RW060287 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

606 RW060288 27 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

607 RW060289 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

608 RW060290 31 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

609 RW060291 33 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

610 RW060292 37 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

611 RW060293 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

612 RW060294 33 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

613 RW060295 23 Offshore
Los Trancos/
Muddy Creek 0 No Low

614 RW060296 23 Offshore
Los Trancos/
Muddy Creek 0 No Low

615 RW060298 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

616 RW060299 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

617 RW060300 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

618 RW060301 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

619 RW060302 39 Offshore
Los Trancos/
Muddy Creek 0 No Low

620 RW060303 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

621 RW060304 45 Offshore
Los Trancos/
Muddy Creek 0 No Low

622 RW060305 45 Offshore
Los Trancos/
Muddy Creek 0 No Low
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623 RW060306 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

624 RW060307 25 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

625 RW060308 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

626 RW060309 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

627 RW060310 35 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

628 RW060311 35 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

681 RW060492 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

682 RW060493 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

683 RW060494 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

705 RW060728 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

706 RW060729 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

707 RW060730 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

709 RW060737 12 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

710 RW060738 12 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

711 RW060739 12 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

712 RW060754 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

713 RW060755 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

714 RW060756 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

715 RW060757 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

716 RW060758 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

717 RW060759 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

718 RW060760 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

719 RW060761 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low
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720 RW060765 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

721 RW060766 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

722 RW060767 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

723 RW060768 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

724 RW060769 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

725 RW060770 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

726 RW060771 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

727 RW060773 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

728 RW060780 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

729 RW060781 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

730 RW060782 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

731 RW060783 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

732 RW060784 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

733 RW060785 22872
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

748 RW070199 32 Archipelago Drive
Los Trancos/
Muddy Creek 0 No Low

750 RW070219 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

751 RW070220 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

752 RW070221 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

806 RW070349 22572
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0.01 No Low

841 RW070594 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

842 RW070595 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

843 RW070596 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

844 RW070597 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low
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845 RW070598 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

846 RW070599 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

847 RW070600 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low

859 RW070720 56 Shoreridge
Los Trancos/
Muddy Creek 0.01 No Low

861 SA030107 25 Skyridge
Los Trancos/
Muddy Creek 0.1 No Low

862 SA030126 58 Twilight Bluff
Los Trancos/
Muddy Creek 0.01 No Low

863 SA050027 6 Surfspray Bluff
Los Trancos/
Muddy Creek 0 No Low

864 SA050056 1 Observatory
Los Trancos/
Muddy Creek 0 No Low

865 SA050067 4 Stonepath
Los Trancos/
Muddy Creek 0 No Low

866 SA050075 2 Sunset Harbor
Los Trancos/
Muddy Creek 0 No Low

868 SA060080 35 Del Mar
Los Trancos/
Muddy Creek 0 No Low

869 SA070006 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

870 SA070024 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

871 SA070026 7 Pacific Winds
Los Trancos/
Muddy Creek 0 No Low

874 SA070076 5 Star Catcher
Los Trancos/
Muddy Creek 0.01 No Low

877 SW020225 5 Marciana Drive
Los Trancos/
Muddy Creek 0 No Low

878 SW020367 6 Via Cristallo
Los Trancos/
Muddy Creek 0 No Low

881 SW020482 44 Via Burrone
Los Trancos/
Muddy Creek 0 No Low

882 SW030083 7 Sandy Cove
Los Trancos/
Muddy Creek 0 No Low

886 SW030242 17 Vista Luci
Los Trancos/
Muddy Creek 0 No Low

887 SW030385 1 Via Naples
Los Trancos/
Muddy Creek 0 No Low

889 SW040233 7 Skycrest
Los Trancos/
Muddy Creek 0 No Low

894 SW050205 19 Pelican Vista Drive
Los Trancos/
Muddy Creek 0 No Low
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896 SW050216 9 Island Vista
Los Trancos/
Muddy Creek 0 No Low

897 SW050299 19 Observatory
Los Trancos/
Muddy Creek 0 No Low

903 SW060334 174 Sidney Bay Drive
Los Trancos/
Muddy Creek 0 No Low

906 SW060358 22 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

910 SW060422 22 Coral Cay
Los Trancos/
Muddy Creek 0 No Low

912 SW070013 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

913 SW070027 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

914 SW070039 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

917 SW070068 33 Pacific Mist
Los Trancos/
Muddy Creek 0 No Low

918 SW070071 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

919 SW070072 22571
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

920 SW070078 8 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

922 SW070091 9 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

15 GA050018 15 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

44 GB050069 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 4.37 No Low

47 GB050081 56 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

54 GB050109 3 Avalon Vista
Los Trancos/
Muddy Creek 0.27 No Low

55 GB050126 9 Pelican Vista Drive
Los Trancos/
Muddy Creek 0.55 No Low

59 GB050150 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

63 GB050166 37 Del Mar
Los Trancos/
Muddy Creek 0.72 No Low

77 GB060088 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

79 GB060096 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

83 GB060110 9 Avalon Vista
Los Trancos/
Muddy Creek 0.64 No Low
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85 GB060113 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

97 GB060161 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

104 GB070002 1 West Blue Shore
Los Trancos/
Muddy Creek 0 No Low

106 GB070007 3 Pelicans Drive
Los Trancos/
Muddy Creek 0.54 No Low

113 GB070035 21 High Water
Los Trancos/
Muddy Creek 0 No Low

115 GB070040 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

137 NR060211 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

155 NR070059 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

160 NR070418 6006
Pacific Coast 
Highway

Los Trancos/
Muddy Creek 0 No Low

170 PB070369 22701
Pelican Hill Road 
South

Los Trancos/
Muddy Creek 0 No Low

194 RS051019 35 Skyridge
Los Trancos/
Muddy Creek 0 No Low

196 RS051311 6 Sea Greens
Los Trancos/
Muddy Creek 0 No Low

199 RS051449 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

205 RS051948 22 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

211 RS052139 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

217 RS060070 37 Del Mar
Los Trancos/
Muddy Creek 0 No Low

225 RS060410 9 Offshore
Los Trancos/
Muddy Creek 0 No Low

230 RS060571 9 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

234 RS060869 11 Eucalyptus
Los Trancos/
Muddy Creek 0 No Low

240 RS060953 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

241 RS060954 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

254 RS061169 28 Fairway Point
Los Trancos/
Muddy Creek 0 No Low

271 RS061456 26 Deep Sea
Los Trancos/
Muddy Creek 0 No Low
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276 RS061518 8 Gentle Breeze
Los Trancos/
Muddy Creek 0 No Low

290 RS061652 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

297 RS061867 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

301 RS061909 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

319 RS070063 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

322 RS070074 15 Hidden Pass
Los Trancos/
Muddy Creek 0 No Low

324 RS070119 22 Coral Cay
Los Trancos/
Muddy Creek 0 No Low

327 RS070153 2 Lookout Hill
Los Trancos/
Muddy Creek 0 No Low

329 RS070157 4 Eucalyptus
Los Trancos/
Muddy Creek 0 No Low

336 RS070198 21 High Water
Los Trancos/
Muddy Creek 0 No Low

343 RS070273 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

344 RS070274 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

345 RS070298 33 Pacific Mist
Los Trancos/
Muddy Creek 0 No Low

351 RS070372 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

358 RS070413 5 Sunrise
Los Trancos/
Muddy Creek 0 No Low

363 RS070460 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

364 RS070461 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

365 RS070462 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

366 RS070463 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

367 RS070464 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

375 RS070512 9 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

376 RS070520 8 Cottonwood
Los Trancos/
Muddy Creek 0 No Low

377 RS070526 8 Shore Walk
Los Trancos/
Muddy Creek 0 No Low
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389 RS070606 7 Pacific Winds
Los Trancos/
Muddy Creek 0 No Low

413 RS070827 54 Twilight Bluff
Los Trancos/
Muddy Creek 0 No Low

426 RS070921 7 Stargazer
Los Trancos/
Muddy Creek 0 No Low

427 RS070922 7 Stargazer
Los Trancos/
Muddy Creek 0 No Low

428 RS070923 7 Stargazer
Los Trancos/
Muddy Creek 0 No Low

433 RS070935 11 Pacific Winds
Los Trancos/
Muddy Creek 0 No Low

447 RS071057 3 Currents
Los Trancos/
Muddy Creek 0 No Low

458 RS071160 21 Shadowcast
Los Trancos/
Muddy Creek 0 No Low

466 RS071238 32 Dunes Bluff
Los Trancos/
Muddy Creek 0 No Low

469 RS071253 3 Currents
Los Trancos/
Muddy Creek 0 No Low

470 RS071254 3 Currents
Los Trancos/
Muddy Creek 0 No Low

472 RS071270 2 Compass
Los Trancos/
Muddy Creek 0 No Low

473 RS071271 2 Compass
Los Trancos/
Muddy Creek 0 No Low

478 RS071306 8 Cliffhouse Bluff
Los Trancos/
Muddy Creek 0 No Low

479 RS071309 3 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

482 RS071330 4 Wayside
Los Trancos/
Muddy Creek 0 No Low

503 RT050448 31 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

510 RT050507 37 Offshore
Los Trancos/
Muddy Creek 0 No Low

511 RT050508 35 Offshore
Los Trancos/
Muddy Creek 0 No Low

512 RT050509 33 Offshore
Los Trancos/
Muddy Creek 0 No Low

513 RT050510 31 Offshore
Los Trancos/
Muddy Creek 0 No Low

514 RT050511 29 Offshore
Los Trancos/
Muddy Creek 0 No Low

515 RT050512 27 Offshore
Los Trancos/
Muddy Creek 0 No Low
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516 RT050513 38 Offshore
Los Trancos/
Muddy Creek 0 No Low

517 RT050514 40 Offshore
Los Trancos/
Muddy Creek 0 No Low

518 RT050515 42 Offshore
Los Trancos/
Muddy Creek 0 No Low

519 RT050516 45 Offshore
Los Trancos/
Muddy Creek 0 No Low

520 RT050517 43 Offshore
Los Trancos/
Muddy Creek 0 No Low

521 RT050518 41 Offshore
Los Trancos/
Muddy Creek 0 No Low

522 RT050599 7 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

523 RT050602 1 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

524 RT050603 3 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

525 RT050604 5 Moon Shell
Los Trancos/
Muddy Creek 8.3 No Low

536 RT070010 21 Tide Watch
Los Trancos/
Muddy Creek 13.3 No Low

537 RT070011 23 Tide Watch
Los Trancos/
Muddy Creek 13 No Low

538 RT070012 24 Tide Watch
Los Trancos/
Muddy Creek 13.3 No Low

539 RT070013 22 Tide Watch
Los Trancos/
Muddy Creek 13.3 No Low

564 RW050207 6 Skyridge
Los Trancos/
Muddy Creek 0 No Low

566 RW050393 9 Offshore
Los Trancos/
Muddy Creek 0 No Low

567 RW050462 3 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

569 RW050493 1 Skycrest
Los Trancos/
Muddy Creek 0 No Low

570 RW050528 2 Pelican Point Drive
Los Trancos/
Muddy Creek 0 No Low

629 RW060313 9 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

630 RW060374 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

631 RW060375 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

632 RW060376 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low
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633 RW060377 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

634 RW060378 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

635 RW060379 3 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

636 RW060380 3 Deep Sea
Los Trancos/
Muddy Creek 0.57 No Low

637 RW060382 8 Mystique
Los Trancos/
Muddy Creek 0 No Low

638 RW060383 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

639 RW060384 16 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

640 RW060385 14 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

641 RW060386 12 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

642 RW060387 10 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

643 RW060388 10 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

644 RW060389 8 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

645 RW060390 6 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

646 RW060391 4 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

647 RW060392 4 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

648 RW060393 2 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

649 RW060394 2 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

650 RW060395 11 Currents
Los Trancos/
Muddy Creek 0 No Low

651 RW060396 11 Currents
Los Trancos/
Muddy Creek 0 No Low

652 RW060397 9 Currents
Los Trancos/
Muddy Creek 0 No Low

653 RW060398 7 Currents
Los Trancos/
Muddy Creek 0 No Low

654 RW060399 5 Currents
Los Trancos/
Muddy Creek 0 No Low

655 RW060400 3 Currents
Los Trancos/
Muddy Creek 0 No Low
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656 RW060401 1 Currents
Los Trancos/
Muddy Creek 0 No Low

657 RW060402 1 Currents
Los Trancos/
Muddy Creek 0 No Low

658 RW060403 1 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

659 RW060404 1 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

660 RW060405 3 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

661 RW060406 5 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

662 RW060407 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

663 RW060408 9 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

664 RW060409 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

665 RW060411 15 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

666 RW060412 15 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

667 RW060413 11 Offshore
Los Trancos/
Muddy Creek 0 No Low

668 RW060414 11 Offshore
Los Trancos/
Muddy Creek 0 No Low

669 RW060415 9 Offshore
Los Trancos/
Muddy Creek 0 No Low

670 RW060416 7 Offshore
Los Trancos/
Muddy Creek 0 No Low

671 RW060417 7 Offshore
Los Trancos/
Muddy Creek 0 No Low

672 RW060418 5 Offshore
Los Trancos/
Muddy Creek 0 No Low

673 RW060419 1 Offshore
Los Trancos/
Muddy Creek 0 No Low

674 RW060420 1 Offshore
Los Trancos/
Muddy Creek 0 No Low

675 RW060421 6 Offshore
Los Trancos/
Muddy Creek 0 No Low

676 RW060422 6 Offshore
Los Trancos/
Muddy Creek 0 No Low

677 RW060423 8 Offshore
Los Trancos/
Muddy Creek 0 No Low

678 RW060424 8 Offshore
Los Trancos/
Muddy Creek 0 No Low
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679 RW060425 10 Offshore
Los Trancos/
Muddy Creek 0 No Low

680 RW060426 10 Offshore
Los Trancos/
Muddy Creek 0 No Low

684 RW060565 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

685 RW060569 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

686 RW060578 27 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

687 RW060579 29 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

688 RW060580 31 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

689 RW060621 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

690 RW060622 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

691 RW060623 1 Pelican Crest Drive
Los Trancos/
Muddy Creek 0 No Low

692 RW060649 14 Shore Walk
Los Trancos/
Muddy Creek 0 No Low

693 RW060702 9 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

740 RW070025 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

741 RW070026 23000 Newport Coast Drive
Los Trancos/
Muddy Creek 0 No Low

742 RW070054 11 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

743 RW070061 23 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

744 RW070063 23 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

745 RW070064 23 Avalon Vista
Los Trancos/
Muddy Creek 0 No Low

753 RW070271 25 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

754 RW070272 25 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

755 RW070273 23 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

756 RW070274 23 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

757 RW070275 21 Spinnaker
Los Trancos/
Muddy Creek 0 No Low
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758 RW070276 21 Spinnaker
Los Trancos/
Muddy Creek 0 No Low

759 RW070281 35 South Sur
Los Trancos/
Muddy Creek 0 No Low

760 RW070283 31 South Sur
Los Trancos/
Muddy Creek 0 No Low

761 RW070284 31 South Sur
Los Trancos/
Muddy Creek 0 No Low

762 RW070285 36 South Sur
Los Trancos/
Muddy Creek 0 No Low

763 RW070286 36 South Sur
Los Trancos/
Muddy Creek 0 No Low

764 RW070287 34 South Sur
Los Trancos/
Muddy Creek 0 No Low

765 RW070288 34 South Sur
Los Trancos/
Muddy Creek 0 No Low

766 RW070289 32 South Sur
Los Trancos/
Muddy Creek 0 No Low

767 RW070290 32 South Sur
Los Trancos/
Muddy Creek 0 No Low

768 RW070291 41 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

769 RW070292 39 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

770 RW070293 39 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

771 RW070294 35 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

772 RW070295 33 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

773 RW070296 33 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

774 RW070297 31 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

775 RW070298 27 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

776 RW070299 21 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

777 RW070300 21 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

778 RW070301 21 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

779 RW070302 34 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

780 RW070303 34 Tide Watch
Los Trancos/
Muddy Creek 0 No Low
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781 RW070304 34 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

782 RW070305 30 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

783 RW070306 30 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

784 RW070307 28 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

785 RW070308 26 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

786 RW070309 22 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

787 RW070310 22 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

788 RW070311 22 Tide Watch
Los Trancos/
Muddy Creek 0 No Low

789 RW070321 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

790 RW070322 8 Clear Water
Los Trancos/
Muddy Creek 0 No Low

791 RW070323 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

792 RW070324 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

793 RW070325 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

794 RW070327 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

795 RW070328 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

796 RW070329 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

797 RW070330 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

798 RW070331 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

799 RW070332 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

800 RW070333 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

801 RW070334 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

802 RW070335 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

803 RW070336 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low
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804 RW070337 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

805 RW070338 7 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

814 RW070443 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

815 RW070444 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

816 RW070445 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

817 RW070446 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

818 RW070447 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

819 RW070448 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

820 RW070449 11 Deep Sea
Los Trancos/
Muddy Creek 0 No Low

821 RW070450 14 Mystique
Los Trancos/
Muddy Creek 0 No Low

822 RW070451 14 Mystique
Los Trancos/
Muddy Creek 0 No Low

823 RW070452 14 Mystique
Los Trancos/
Muddy Creek 0 No Low

831 RW070561 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

832 RW070562 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

833 RW070564 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

834 RW070565 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

835 RW070566 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

836 RW070567 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

837 RW070568 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

838 RW070569 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

839 RW070570 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

840 RW070571 1
Pelican Hill Road 
North

Los Trancos/
Muddy Creek 0 No Low

848 RW070603 7 Pelicans Drive
Los Trancos/
Muddy Creek 0 No Low
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849 RW070604 7 Pelicans Drive
Los Trancos/
Muddy Creek 0 No Low

850 RW070620 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

851 RW070621 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

852 RW070622 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

853 RW070623 7 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

854 RW070624 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

855 RW070625 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

856 RW070626 11 Moon Shell
Los Trancos/
Muddy Creek 0 No Low

860 RW070721 56 Shoreridge
Los Trancos/
Muddy Creek 0 No Low

867 SA060011 8 Shadowcast
Los Trancos/
Muddy Creek 0 No Low

899 SW060157 12 Gondoliers Bluff
Los Trancos/
Muddy Creek 0 No Low

901 SW060284 10 Shadowcast
Los Trancos/
Muddy Creek 0 No Low

908 SW060397 25 Skyridge
Los Trancos/
Muddy Creek 0 No Low

924 SW070106 1 Coastal Oak
Los Trancos/
Muddy Creek 0 No Low

25 GB010152 12237 Circula Panorama Newport Bay 0.4 No Low
27 GB030001 12561 Circula Panorama Newport Bay 0.22 No Low
31 GB040176 11311 Reservoir Road Newport Bay 0.47 No Low
33 GB050005 10461 Shady Canyon Road Newport Bay 0 No Low
34 GB050011 1662 Kimberwicke Drive Newport Bay 0.14 No Low
38 GB050037 11062 Gold Star Lane Newport Bay 0.94 No Low
39 GB050040 12296 Circula Panorama Newport Bay 0.25 No Low
41 GB050048 10121 Cowan Heights Drive Newport Bay 1 No Low
57 GB050141 12202 Country Lane Newport Bay 0.6 No Low
66 GB060013 10012 Highcliff Drive Newport Bay 0.78 No Low
74 GB060076 10931 Furlong Drive Newport Bay 0.1 No Low
75 GB060080 10321 Overhill Drive Newport Bay 0.5 No Low
78 GB060095 12235 Circula Panorama Newport Bay 0.35 No Low
80 GB060098 1872 Holly Tree Lane Newport Bay 0.9 No Low
87 GB060129 11241 Carol Way Newport Bay 0.01 No Low
88 GB060131 12071 Larchwood Drive Newport Bay 0 No Low
103 GB060187 11322 Vista Del Lago Newport Bay 0.36 No Low
116 GB070049 13002 Chaplet Place Newport Bay 0.4 No Low
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117 GB070059 9922 St Mary's Circle Newport Bay 0.28 No Low
120 GB070092 10911 Lake Court Road Newport Bay 0.53 No Low
144 NR060447 18601 Airport Way Newport Bay 0 No Low
165 NR070512 11002 Bee Canyon Road Newport Bay 0.01 No Low
172 RS030229 12660 Greenwald Lane Newport Bay 0.1 No Low
173 RS030540 12792 Swidler Place Newport Bay 0.1 No Low
174 RS030729 11401 Cielo Place Newport Bay 0.1 No Low
178 RS041222 12336 Circula Panorama Newport Bay 0 No Low
180 RS041909 1142 Edgeview Drive Newport Bay 0.1 No Low
184 RS042336 12290 Baja Panorama Newport Bay 0 No Low
185 RS050233 11982 Sky Lane Newport Bay 0 No Low
218 RS060085 11060 Gold Star Lane Newport Bay 0.94 No Low
265 RS061376 12071 Larchwood Drive Newport Bay 0 No Low
296 RS061863 2111 Salt Air Drive Newport Bay 0 No Low
325 RS070143 13102 Palomar Way Newport Bay 0 No Low
418 RS070869 13302 Chirping Sparrow Newport Bay 0.01 No Low
431 RS070932 12691 Elizabeth Way Newport Bay 0 No Low
441 RS071026 1251 Kings Crown Road Newport Bay 0.01 No Low
459 RS071164 10521 Newport Avenue Newport Bay 0 No Low
483 RS071334 12902 Malena Drive Newport Bay 104 No Low
489 RS071373 10815 Skyline Drive Newport Bay 0.01 No Low
490 RS071376 10491 Ridgeway Drive Newport Bay 0.01 No Low
491 RS071389 13052 Bow Place Newport Bay 0.01 No Low
492 RS071391 13642 Rushmore Lane Newport Bay 0.01 No Low
493 RS071407 9741 Norfolk Drive Newport Bay 0.01 No Low
494 RS071410 12981 Springwood Drive Newport Bay 0.01 No Low

496 RS071425 1282
Cumberland 
Cross Newport Bay 0.01 No Low

502 RS071528 9902 Highcliff Drive Newport Bay 0.01 No Low
708 RW060735 10501 Shady Canyon Road Newport Bay 0 No Low
827 RW070463 10321 Overhill Drive Newport Bay 0 No Low
828 RW070464 10321 Overhill Drive Newport Bay 0 No Low
829 RW070465 10321 Overhill Drive Newport Bay 0 No Low
830 RW070466 10321 Overhill Drive Newport Bay 0 No Low
857 RW070651 10639 Rockhurst Avenue Newport Bay 0 No Low
858 RW070652 10639 Rockhurst Avenue Newport Bay 0 No Low
879 SW020379 1401 Foothill Boulevard Newport Bay 0 No Low
883 SW030208 12862 Panorama Place Newport Bay 0.1 No Low
884 SW030211 2098 Lower Lake Road Newport Bay 0 No Low
888 SW040215 11761 Skyline Drive Newport Bay 0 No Low
890 SW050042 17952 Theodora Drive Newport Bay 0 No Low
893 SW050196 11352 Skyline Drive Newport Bay 0 No Low
904 SW060342 12371 Zig Zag Way Newport Bay 0 No Low
909 SW060410 10121 Cowan Heights Drive Newport Bay 1 No Low
915 SW070056 11262 Skyline Drive Newport Bay 0 No Low
921 SW070090 2231 Foothill Boulevard Newport Bay 0 No Low
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931 SW070282 12351 Cinnabar Road Newport Bay 0.01 No Low

937 SW070305 1282
Cumberland 
Cross Newport Bay 0.01 No Low

938 SW070306 18511 Ervin Lane Newport Bay 0.01 No Low
4 DM070039 2222 Liane Lane Newport Bay 0 No Low
36 GB050020 12292 Baja Panorama Newport Bay 0.02 No Low
43 GB050062 10639 Rockhurst Avenue Newport Bay 0 No Low

46 GB050078 12282
Menuda 
Panorama Newport Bay 0 No Low

51 GB050102 12668 Greenwald Lane Newport Bay 0 No Low
60 GB050152 9962 Deerhaven Drive Newport Bay 0.13 No Low
62 GB050165 9992 Deerhaven Drive Newport Bay 0 No Low
68 GB060022 1512 Bluff Place Newport Bay 1.18 No Low
76 GB060086 11922 Red Hill Avenue Newport Bay 0 No Low
90 GB060136 13142 Old Foothill Boulevard Newport Bay 0 No Low
102 GB060182 10331 Miralago Place Newport Bay 0 No Low
109 GB070011 1451 Millbrook Road Newport Bay 0 No Low
112 GB070026 9892 Sunrise Lane Newport Bay 0 No Low
123 ME070156 1971 Irvine Boulevard Newport Bay 0 No Low
139 NR060384 11002 Bee Canyon Road Newport Bay 0 No Low
150 NR060529 1971 Irvine Boulevard Newport Bay 0 No Low
156 NR070180 1928 Grand Avenue Newport Bay 0 No Low
162 NR070463 18712 University Drive Newport Bay 0 No Low
168 PB070176 1971 Irvine Boulevard Newport Bay 0 No Low
169 PB070199 18601 Airport Way Newport Bay 0 No Low
176 RS040667 12772 Barrett Lane Newport Bay 0 No Low
183 RS042220 11292 Vista Del Lago Newport Bay 0 No Low
189 RS050282 18092 Santa Clara Avenue Newport Bay 0 No Low
200 RS051451 10422 Ladera Senda Newport Bay 0 No Low
201 RS051472 12331 Country Lane Newport Bay 0 No Low
206 RS051955 13362 Gimbert Lane Newport Bay 0 No Low
209 RS052081 1341 Lucinda Way Newport Bay 0 No Low
210 RS052134 18161 Estes Way Newport Bay 0 No Low
212 RS052174 18792 Silver Maple Way Newport Bay 0 No Low
213 RS052197 1045 Castlerock Lane Newport Bay 0 No Low
214 RS052287 10014 Highcliff Drive Newport Bay 0 No Low
215 RS052322 10911 Cherryhill Drive Newport Bay 0 No Low
216 RS052325 13142 Old Foothill Boulevard Newport Bay 0 No Low
221 RS060305 10461 Shady Canyon Road Newport Bay 0 No Low
223 RS060355 1501 Cloyden Road Newport Bay 0 No Low
226 RS060426 11171 Hunting Horn Drive Newport Bay 0 No Low
227 RS060432 1902 Park Skyline Road Newport Bay 0 No Low
228 RS060433 1902 Park Skyline Road Newport Bay 0 No Low
238 RS060941 1671 Indus Street Newport Bay 0 No Low
242 RS060966 1821 Rainbow Drive Newport Bay 0 No Low
243 RS060968 12451 Ranchview Drive Newport Bay 0 No Low
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245 RS061008 12721 Panorama View Drive Newport Bay 0 No Low
246 RS061018 13041 Rosalind Drive Newport Bay 0 No Low
248 RS061056 18581 Gramercy Drive Newport Bay 0 No Low
249 RS061063 10911 Lake Court Road Newport Bay 0 No Low
250 RS061064 10911 Lake Court Road Newport Bay 0 No Low
251 RS061082 1032 St John Place Newport Bay 0 No Low
252 RS061094 9892 St Mary's Circle Newport Bay 0 No Low
255 RS061182 12651 Shasta Way Newport Bay 0 No Low
256 RS061201 1601 Wyndham Court Road Newport Bay 0 No Low
260 RS061294 10591 Bent Tree Road Newport Bay 0 No Low
261 RS061306 11172 Fenwick Place Newport Bay 0 No Low
262 RS061339 18621 Lassen Drive Newport Bay 0 No Low
264 RS061371 13061 Palomar Way Newport Bay 0 No Low
272 RS061484 13121 Malena Drive Newport Bay 0 No Low
278 RS061537 12277 Alta Panorama Newport Bay 0 No Low
279 RS061538 10982 Coventry Place Newport Bay 0 No Low
282 RS061562 14222 Cameron Lane Newport Bay 0 No Low
287 RS061623 1881 Rainbow Drive Newport Bay 0 No Low
294 RS061802 10811 Skyline Drive Newport Bay 0 No Low
298 RS061884 1071 La Limonar Road Newport Bay 0 No Low
303 RS061935 13042 Palomar Way Newport Bay 0 No Low
309 RS062051 18641 Oak Ridge Drive Newport Bay 0 No Low
310 RS062067 11632 Arroyo Avenue Newport Bay 0 No Low
311 RS062086 18371 Oak Ridge Drive Newport Bay 0 No Low
312 RS062088 11651 Heathcliff Drive Newport Bay 0 No Low
313 RS070002 10971 Coventry Place Newport Bay 0 No Low
314 RS070018 18232 Kirkwood Avenue Newport Bay 0 No Low
318 RS070062 12904 Fairhaven Avenue Newport Bay 0 No Low
321 RS070072 11171 Hunting Horn Drive Newport Bay 0 No Low
326 RS070148 10911 Paddock Lane Newport Bay 0 No Low
328 RS070154 12805 Panorama Place Newport Bay 0 No Low
330 RS070164 13141 Rosalind Drive Newport Bay 0 No Low
331 RS070169 1572 Amberwood Drive Newport Bay 0 No Low
339 RS070253 10302 Overhill Drive Newport Bay 0 No Low
342 RS070269 11882 Outlook Lane Newport Bay 0 No Low
348 RS070334 17902 Orangetree Lane Newport Bay 0 No Low
349 RS070366 9961 Foxrun Road Newport Bay 0 No Low
350 RS070369 13721 Lindale Lane Newport Bay 0 No Low
352 RS070393 18111 Romelle Avenue Newport Bay 0 No Low
354 RS070395 13341 Sandhurst Place Newport Bay 0 No Low
359 RS070422 18082 Norwood Parkway Newport Bay 0 No Low
360 RS070427 18262 Oak Ridge Drive Newport Bay 0 No Low
361 RS070432 1181 Deborah Drive Newport Bay 0 No Low
362 RS070436 18131 Lucero Way Newport Bay 0 No Low
368 RS070474 19361 St Marys Drive Newport Bay 0 No Low
371 RS070480 12802 Dunas Road Newport Bay 0 No Low
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384 RS070578 13241 Fairmont Way Newport Bay 0 No Low
385 RS070587 2222 Liane Lane Newport Bay 0 No Low
386 RS070592 1301 Arroyo Lindo Drive Newport Bay 0 No Low
387 RS070596 13062 St Thomas Drive Newport Bay 0 No Low
388 RS070598 13552 Sandhurst Place Newport Bay 0 No Low
390 RS070627 14181 Howland Way Newport Bay 0 No Low
392 RS070658 13051 Bow Place Newport Bay 0 No Low
395 RS070673 10561 Crawford Canyon Newport Bay 0 No Low
399 RS070691 12412 Country Lane Newport Bay 0 No Low
402 RS070733 1792 Sirrine Drive Newport Bay 0 No Low
403 RS070739 18392 Gramercy Drive Newport Bay 0 No Low
404 RS070740 18392 Gramercy Drive Newport Bay 0 No Low
405 RS070748 10892 Pembroke Drive Newport Bay 0 No Low
406 RS070766 9942 Sunderland Street Newport Bay 0 No Low
407 RS070769 10002 Deerhaven Drive Newport Bay 0 No Low
408 RS070770 10002 Deerhaven Drive Newport Bay 0 No Low
410 RS070785 1681 Sierra Alta Drive Newport Bay 0 No Low
412 RS070813 13031 Tamarisk Drive Newport Bay 0 No Low
416 RS070857 1710 La Loma Drive Newport Bay 0 No Low
419 RS070870 12562 Vista Panorama Newport Bay 0 No Low
421 RS070880 10931 Furlong Drive Newport Bay 0 No Low
422 RS070885 12171 Orvillina Drive Newport Bay 0 No Low
423 RS070890 19661 Vista Del Valle Newport Bay 0 No Low
430 RS070931 10302 Overhill Drive Newport Bay 0 No Low
432 RS070934 13501 Gershon Place Newport Bay 0 No Low
434 RS070946 13102 Old Foothill Boulevard Newport Bay 0 No Low
435 RS070961 12652 Panorama Place Newport Bay 0 No Low
436 RS070962 12675 Panorama View Drive Newport Bay 0 No Low
437 RS070963 12643 Panorama View Drive Newport Bay 0 No Low
438 RS070982 12311 Enramada Drive Newport Bay 0 No Low
442 RS071031 12751 Panorama View Drive Newport Bay 0 No Low
444 RS071036 1451 Millbrook Road Newport Bay 0 No Low
448 RS071062 19452 Barrett Hill Circle Newport Bay 0 No Low
449 RS071075 10342 Miravista Drive Newport Bay 0 No Low
453 RS071137 18722 Vanderlip Avenue Newport Bay 0 No Low
455 RS071139 13161 Sandhurst Place Newport Bay 0 No Low
456 RS071142 1935 Maverick Lane Newport Bay 0 No Low
457 RS071144 18092 Rainier Drive Newport Bay 0 No Low
460 RS071169 18551 Beachmont Avenue Newport Bay 0 No Low
461 RS071213 12592 Browning Avenue Newport Bay 0 No Low
463 RS071231 13052 Bow Place Newport Bay 0 No Low
468 RS071249 11241 Carol Way Newport Bay 0 No Low
497 RS071426 12071 Theta Road Newport Bay 0 No Low
499 RS071489 1872 Holly Tree Lane Newport Bay 0 No Low
500 RS071490 1872 Holly Tree Lane Newport Bay 0 No Low
571 RW060086 12273 Baja Panorama Newport Bay 0 No Low
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572 RW060087 12771 Bonita Heights Drive Newport Bay 0 No Low
573 RW060088 12771 Bonita Heights Drive Newport Bay 0 No Low
746 RW070077 9972 Deerhaven Drive Newport Bay 0 No Low
807 RW070360 12643 Panorama View Drive Newport Bay 0 No Low
808 RW070361 12643 Panorama View Drive Newport Bay 0 No Low
809 RW070362 12675 Panorama View Drive Newport Bay 0 No Low
810 RW070363 12675 Panorama View Drive Newport Bay 0 No Low
811 RW070364 12652 Panorama Place Newport Bay 0 No Low
812 RW070365 12652 Panorama Place Newport Bay 0 No Low
813 RW070385 12292 Cinnabar Road Newport Bay 0 No Low
824 RW070458 12643 Panorama View Drive Newport Bay 0 No Low
825 RW070460 1821 Lemon Terrace Newport Bay 0 No Low
826 RW070461 1821 Lemon Terrace Newport Bay 0 No Low
872 SA070045 1261 Country Hills Drive Newport Bay 0 No Low
873 SA070053 11171 Hunting Horn Drive Newport Bay 0 No Low
923 SW070100 13051 Bow Place Newport Bay 0 No Low
925 SW070154 12292 Cinnabar Road Newport Bay 0 No Low
926 SW070159 1821 Lemon Terrace Newport Bay 0 No Low
929 SW070276 11041 Gold Star Lane Newport Bay 0.01 No Low

935 SW070292 9601 Hillview Road
San Gabriel River/

Coyote Creek 0.01 No Low

125 NR050113 2055 Valencia Avenue
San Gabriel River/

Coyote Creek 0 No Low

126 NR050114 2055 Valencia Avenue
San Gabriel River/

Coyote Creek 0 No Low

289 RS061651 9261 Gordon Avenue
San Gabriel River/

Coyote Creek 0 No Low

420 RS070878 1352 Baldwin Street
San Gabriel River/

Coyote Creek 0.01 No Low

876 SW020125 9142 Gordon Avenue
San Gabriel River/

Coyote Creek 0 No Low

885 SW030232 1111 Randall Avenue
San Gabriel River/

Coyote Creek 0 No Low

2 DM070022 11941 Nearing Drive
San Gabriel River/

Coyote Creek 0 No Low

52 GB050103 10711 Brookhurst Street
San Gabriel River/

Coyote Creek 0 No Low

118 GB070062 10411 Perdido Street
San Gabriel River/

Coyote Creek 0 No Low

131 NR060057 10841 Garza Avenue
San Gabriel River/

Coyote Creek 0 No Low

163 NR070478 9041 Katella Avenue
San Gabriel River/

Coyote Creek 0 No Low

224 RS060380 9541 Crestwood Lane
San Gabriel River/

Coyote Creek 0 No Low
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259 RS061293 9611 Rosebay Street
San Gabriel River/

Coyote Creek 0 No Low

277 RS061525 9381 Hillview Road
San Gabriel River/

Coyote Creek 0 No Low

320 RS070071 10662 Gilbert Street
San Gabriel River/

Coyote Creek 0 No Low

337 RS070226 10841 Mac Street
San Gabriel River/

Coyote Creek 0 No Low

378 RS070542 10246 Bouvais Road
San Gabriel River/

Coyote Creek 0 No Low

379 RS070543 11511 Nearing Drive
San Gabriel River/

Coyote Creek 0 No Low

381 RS070560 11671 Poes Street
San Gabriel River/

Coyote Creek 0 No Low

409 RS070773 9702 Pacific Avenue
San Gabriel River/

Coyote Creek 0 No Low

414 RS070828 9682 Chanticleer Road
San Gabriel River/

Coyote Creek 0 No Low

425 RS070918 9722 Harle Avenue
San Gabriel River/

Coyote Creek 0 No Low

474 RS071272 10292 Gilbert Street
San Gabriel River/

Coyote Creek 0 No Low

16 GA050019 15847 Lambert Road
San Gabriel River/

Coyote Creek 0 No Low

370 RS070479 1071 Creek Lane
San Gabriel River/

Coyote Creek 0 No Low

397 RS070686 9131 Sharon Way
San Gabriel River/

Coyote Creek 0 No Low

411 RS070795 9102 Randall Avenue
San Gabriel River/

Coyote Creek 0 No Low

471 RS071262 1211 Citrus Drive
San Gabriel River/

Coyote Creek 0 No Low

166 OW070001 5800
Pacific Coast 
Highway Santa Ana River 0.25 No Low

193 RS050730 315 Colleen Place Santa Ana River 0 No Low
13 GA050007 3008 Rose Drive Santa Ana River 0.5 No Low
18 GA060030 28832 Arcadia Street Santa Ana River 0.7 No Low
35 GB050013 17971 Merlin Street Santa Ana River 0 No Low
49 GB050091 11395 Orange Park Boulevard Santa Ana River 0.8 No Low
53 GB050104 11391 Orange Park Boulevard Santa Ana River 0.26 No Low
67 GB060018 15882 Santiago Canyon Road Santa Ana River 0.25 No Low
73 GB060074 10811 Morada Drive Santa Ana River 0.65 No Low
94 GB060141 11111 Meads Avenue Santa Ana River 0.7 No Low
141 NR060399 331 City Drive Santa Ana River 0 No Low
157 NR070299 11226 Black Star CY Santa Ana River 0.01 No Low
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158 NR070300 11226 Black Star CY Santa Ana River 0.01 No Low
159 NR070301 11226 Black Star CY Santa Ana River 0.01 No Low
167 PB060108 2 Irvine Park Road Santa Ana River 8 No Low
275 RS061503 11111 Meads Avenue Santa Ana River 0 No Low
424 RS070911 20032 Frank Street Santa Ana River 0.01 No Low
480 RS071310 28882 Foothill Drive Santa Ana River 0.59 No Low
747 RW070080 11111 Meads Avenue Santa Ana River 0.7 No Low

749 RW070201 16162
Jackson Ranch 
Rd North Santa Ana River 0 No Low

875 SI030029 10942 Meads Avenue Santa Ana River 0 No Low
880 SW020387 19391 Francisca Way Santa Ana River 0 No Low
891 SW050094 4782 Sanbert Street Santa Ana River 0 No Low
892 SW050121 11161 Meads Avenue Santa Ana River 0 No Low
895 SW050206 5731 Stradella Avenue Santa Ana River 0 No Low
916 SW070057 10572 Orange Park Boulevard Santa Ana River 0 No Low
396 RS070675 307 Colleen Place Santa Ana River 0 No Low
462 RS071220 302 Vista Baya Santa Ana River 0 No Low
64 GB060003 10621 Morada Drive Santa Ana River 0 No Low
82 GB060104 11226 Black Star CY Santa Ana River 0 No Low
96 GB060157 18051 Merlin Street Santa Ana River 0 No Low
149 NR060528 18571 Chapman Avenue Santa Ana River 0 No Low
179 RS041746 20115 Hillside Drive Santa Ana River 0.47 No Low
192 RS050679 16772 Buena Vista Street Santa Ana River 0 No Low
220 RS060297 10502 Randall Street Santa Ana River 0 No Low
222 RS060346 10941 Meads Avenue Santa Ana River 0 No Low
229 RS060459 5542 Kellogg Drive Santa Ana River 0 No Low
231 RS060779 20022 Frank Street Santa Ana River 0 No Low
253 RS061161 28222 Shadowland Circle Santa Ana River 0 No Low
258 RS061241 19931 Chapman Avenue Santa Ana River 0 No Low
267 RS061432 10732 Orange Park Boulevard Santa Ana River 0 No Low
268 RS061440 29305 Modjeska Canyon Road Santa Ana River 0 No Low
273 RS061486 29076 Kommers Lane Santa Ana River 0 No Low
284 RS061593 28222 Shadowland Circle Santa Ana River 0 No Low
307 RS062038 20182 Frank Street Santa Ana River 0 No Low
308 RS062047 11151 Meads Avenue Santa Ana River 0 No Low
315 RS070023 5251 Lynridge Drive Santa Ana River 0 No Low
346 RS070308 10621 Morada Drive Santa Ana River 0 No Low
353 RS070394 10862 Meads Avenue Santa Ana River 0 No Low
356 RS070398 10444 Randall Street Santa Ana River 0 No Low
374 RS070509 10621 Morada Drive Santa Ana River 0 No Low
382 RS070566 10732 Orange Park Boulevard Santa Ana River 0 No Low
400 RS070696 18641 Topanga Canyon Road Santa Ana River 0 No Low
568 RW050469 19602 Crestknoll Drive Santa Ana River 0 No Low
911 SW070001 10621 Morada Drive Santa Ana River 0 No Low
927 SW070169 10732 Orange Park Boulevard Santa Ana River 0 No Low
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2 GA030004 29135 Antonio Parkway San Juan Creek 126 No High
6 GA060037 30428 Antonio Parkway San Juan Creek 69.6 No High
12 GA060045 28607 Ortega Highway San Juan Creek 193.5 No High
13 GA060046 29999 Antonio Parkway San Juan Creek 308 No High
15 GA070002 28706 Ortega Highway San Juan Creek 30.5 No High
37 GB040089 28857 Covenant Hills Drive San Juan Creek 1.31 No High
42 GB040148 28747 Covenant Hills Drive San Juan Creek 1.47 No High
43 GB040151 29495 Cambridge Road San Juan Creek 0.9 No High
45 GB040164 1 Katy Rose Lane San Juan Creek 12.13 No High
46 GB040173 28198 Sky Ranch Road San Juan Creek 0 No High
252 RT040937 25 Ali Lane San Juan Creek 1.31 No High
253 RT040938 23 Ali Lane San Juan Creek 1.31 No High
3 GA060033 2 Cloister Court San Juan Creek 0.52 No Medium
4 GA060034 1 Alexa Lane San Juan Creek 0.19 No Medium
5 GA060035 16 Thomas Road San Juan Creek 0.32 No Medium
27 GB000044 30911 Via Serenidad San Juan Creek 1.6 No Medium
28 GB010021 30961 Via Colinas San Juan Creek 8.2 No Medium
32 GB030043 31921 Apuesto Way San Juan Creek 10.3 No Medium
33 GB030192 31841 Apuesto Way San Juan Creek 1.69 No Medium
35 GB040034 7 Andromeda Isle San Juan Creek 1.52 No Medium
36 GB040074 26 Galaxy Isle San Juan Creek 3.87 No Medium
38 GB040094 29145 Antonio Parkway San Juan Creek 3.2 No Medium
39 GB040141 19 Ali Lane San Juan Creek 5.74 No Medium
40 GB040142 23 Brittlestar Road San Juan Creek 19.2 No Medium

41 GB040145 174 Emerald Bay Laguna Canyon 
Creek 0.34 No Medium

47 GB050014 9 Pistoria Lane San Juan Creek 0 No Medium
71 GB060044 25301 Vista Del Verde San Juan Creek 0.62 No Medium
100 NR060429 25301 Vista Del Verde San Juan Creek 0.01 No Medium
139 RS061263 4 Sky Ranch Road San Juan Creek 0.01 No Medium
191 RS070705 1 Thomas Road San Juan Creek 0.01 No Medium
351 SW070015 2 Franciscan Court San Juan Creek 0 No Medium
369 SW070274 19 Kelly Lane San Juan Creek 0.01 No Medium
370 SW070275 20 Blue Spruce Drive San Juan Creek 0.01 No Medium
371 SW070278 4 Eric Street San Juan Creek 0.01 No Medium
7 GA060040 16 Mission Ridge Road San Juan Creek 0.29 No Low
11 GA060044 14 Coral Blue Street San Juan Creek 0.33 No Low
24 GA070021 20 Crespi Circle San Juan Creek 0.3 No Low
25 GA070022 25 Coral Blue Street San Juan Creek 0.3 No Low
26 GA070023 8 Coral Blue Street San Juan Creek 0.3 No Low
29 GB020047 12 Oak Canyon Trail San Juan Creek 0.05 No Low
30 GB020062 2 Arabian San Juan Creek 0.5 No Low

31 GB020326 110 Emerald Bay Laguna Canyon 
Creek 0.28 No Low

34 GB040015 73 Emerald Bay Laguna Canyon 
Creek 0.2 No Low

Address
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44 GB040152 28737 Covenant Hills Drive San Juan Creek 11.7 No Low
48 GB050043 20 Mission Ridge Road San Juan Creek 0.35 No Low
49 GB050052 20262 Trabuco Oaks Drive Aliso Creek 0.13 No Low
50 GB050063 30892 Trabuco Canyon Road Aliso Creek 0 No Low
51 GB050070 29597 Michael Road San Juan Creek 1.34 No Low
53 GB050086 27861 O'neill Drive San Juan Creek 1.83 No Low
54 GB050097 3 Via Presea San Juan Creek 0.3 No Low
55 GB050106 5 San Jose Street San Juan Creek 0.3 No Low
56 GB050127 23082 Maravilla Lane San Juan Creek 0.2 No Low
57 GB050147 25571 Meandering Trail San Juan Creek 0.09 No Low
59 GB050156 22 Fox Hole Road San Juan Creek 0.32 No Low
60 GB050160 15 Broken Arrow Street San Juan Creek 0.24 No Low
62 GB050169 8 Mission Ridge Road San Juan Creek 0 No Low
63 GB060004 17 Broken Arrow Street San Juan Creek 0.3 No Low
64 GB060009 20 Fox Hole Road San Juan Creek 0.3 No Low
65 GB060012 6 Rickie Lane San Juan Creek 0.25 No Low

66 GB060015 46 Emerald Bay Laguna Canyon 
Creek 0.09 No Low

68 GB060026 92 Bell Pasture Road San Juan Creek 0.3 No Low
69 GB060027 10 Mission Ridge Road San Juan Creek 0.25 No Low
74 GB060069 10 Thomas Road San Juan Creek 0.28 No Low

75 GB060071 145 Emerald Bay Laguna Canyon 
Creek 0.19 No Low

76 GB060082 98 Emerald Bay Laguna Canyon 
Creek 0.21 No Low

79 GB060107 18 Sky Ranch Road San Juan Creek 0.3 No Low
81 GB060119 2 Overlook Drive San Juan Creek 0.29 No Low
82 GB060120 1 Overlook Drive San Juan Creek 0.38 No Low
83 GB060121 4 Sky Ranch Road San Juan Creek 0.37 No Low
86 GB060164 8 Overlook Drive San Juan Creek 0.31 No Low
87 GB060166 4 Thomas Road San Juan Creek 0.3 No Low
88 GB060171 1 Rickie Lane San Juan Creek 0.38 No Low
89 GB060172 12 Cloister Court San Juan Creek 0.44 No Low
92 GB070013 30281 Old Stage Road Aliso Creek 0.04 No Low
97 GB070083 1 Thomas Road San Juan Creek 0.25 No Low
105 NR070286 25291 Vista Del Verde San Juan Creek 0 No Low
106 NR070340 20437 Live Oak Canyon Road Aliso Creek 0 No Low
113 RS040823 31661 Via Coyote San Juan Creek 0 No Low
114 RS050920 5 Keats Court San Juan Creek 0 No Low

132 RS060786 540 Emerald Bay Laguna Canyon 
Creek 0.01 No Low

155 RS070145 22 Fox Hole Road San Juan Creek 0 No Low
173 RS070371 50 Christopher Street San Juan Creek 0 No Low
180 RS070533 14 Mission Ridge Road San Juan Creek 0 No Low
202 RS070877 17 Tortoise Shell San Juan Creek 0.01 No Low
239 RS071315 1 Terrastar Lane San Juan Creek 0.01 No Low

243 RS071393 827 Emerald Bay Laguna Canyon 
Creek 0.01 No Low
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244 RS071394 39 Christopher Street San Juan Creek 0.01 No Low
245 RS071398 19 Aquila Way San Juan Creek 0.01 No Low
246 RS071399 28 Pleasanton Lane San Juan Creek 0.01 No Low
248 RS071427 1 Waverly Place San Juan Creek 0.01 No Low
249 RS071433 15 Anapamu Street San Juan Creek 0.01 No Low

250 RS071462 827 Emerald Bay Laguna Canyon 
Creek 0 No Low

251 RS071493 6 Andromeda Isle San Juan Creek 0.01 No Low
254 RT060072 1 Kathryn Lane San Juan Creek 11.7 No Low
255 RT060073 3 Kathryn Lane San Juan Creek 11.7 No Low
256 RT060074 5 Kathryn Lane San Juan Creek 11.7 No Low
257 RT060075 7 Kathryn Lane San Juan Creek 11.7 No Low
258 RT060076 9 Kathryn Lane San Juan Creek 11.7 No Low
259 RT060077 11 Kathryn Lane San Juan Creek 11.7 No Low
260 RT060078 15 Kathryn Lane San Juan Creek 11.7 No Low
261 RT060079 22 Kelly Lane San Juan Creek 11.7 No Low
262 RT060080 24 Kelly Lane San Juan Creek 11.7 No Low
263 RT060081 33 Kelly Lane San Juan Creek 11.7 No Low
264 RT060082 31 Kelly Lane San Juan Creek 11.7 No Low
265 RT060083 29 Kelly Lane San Juan Creek 11.7 No Low
266 RW050139 4 Ali Lane San Juan Creek 0 No Low
282 RW070198 31841 Apuesto Way San Juan Creek 0 No Low
283 RW070202 4 Thomas Road San Juan Creek 0 No Low
284 RW070203 4 Thomas Road San Juan Creek 0 No Low
290 RW070223 26 Bentley Road San Juan Creek 0 No Low
292 RW070347 20437 Live Oak Canyon Road Aliso Creek 0 No Low
300 RW070552 26 Sky Ranch Road San Juan Creek 0 No Low
301 RW070553 26 Sky Ranch Road San Juan Creek 0 No Low
302 RW070554 26 Sky Ranch Road San Juan Creek 0 No Low
303 RW070555 28 Sky Ranch Road San Juan Creek 0 No Low
304 RW070556 28 Sky Ranch Road San Juan Creek 0 No Low
305 RW070557 28 Sky Ranch Road San Juan Creek 0 No Low
306 RW070558 28 Sky Ranch Road San Juan Creek 0 No Low
307 RW070559 28 Sky Ranch Road San Juan Creek 0 No Low
309 RW070590 11 Roberts Drive San Juan Creek 0 No Low
310 RW070665 6 Basilica Place San Juan Creek 0 No Low
311 RW070723 17 Starlight Isle San Juan Creek 0.01 No Low

312 SA030110 71 Emerald Bay Laguna Canyon 
Creek 0.1 No Low

313 SA050046 22931 Sonriente Trail San Juan Creek 0 No Low
314 SA050063 4 Bell Pasture Road San Juan Creek 0 No Low
318 SA060087 14 Mission Ridge Road San Juan Creek 0 No Low
319 SA060094 5 Sandalo Court San Juan Creek 0 No Low
320 SA070003 17 Broken Arrow Street San Juan Creek 0 No Low
321 SA070021 15 John Street San Juan Creek 0 No Low
322 SA070025 15 Fox Hole Road San Juan Creek 0 No Low
323 SA070071 8 Jeremiah Lane San Juan Creek 0.01 No Low
324 SA070072 19 Rolling Hills San Juan Creek 0.01 No Low
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325 SA070075 9 Ali Lane San Juan Creek 0.01 No Low
326 SW020346 22 Orion Way San Juan Creek 0.1 No Low
327 SW020380 2 Wyndham Street San Juan Creek 0.1 No Low
328 SW020400 7 Olympic Way San Juan Creek 0.1 No Low
329 SW030227 22 Songbird Road San Juan Creek 0.1 No Low
330 SW030360 56 Skywood Street San Juan Creek 0.1 No Low
331 SW040086 33 Sachem Way San Juan Creek 0.25 No Low
332 SW040138 4 Lone Wolf San Juan Creek 0 No Low
333 SW040150 6 Falabella Drive San Juan Creek 0 No Low
334 SW040154 3 La Salle Lane San Juan Creek 0.25 No Low
335 SW040250 23 Lewiston Court San Juan Creek 0 No Low
336 SW050127 6 Bell Pasture Road San Juan Creek 0 No Low
337 SW050186 22931 Sonriente Trail San Juan Creek 0 No Low

338 SW050246 110 Emerald Bay Laguna Canyon 
Creek 0 No Low

342 SW060344 14 Mission Ridge Road San Juan Creek 0 No Low
343 SW060345 11 San Jose Street San Juan Creek 0 No Low
344 SW060380 9 John Street San Juan Creek 0 No Low

346 SW060392 98 Emerald Bay Laguna Canyon 
Creek 0 No Low

347 SW060393 105 Emerald Bay Laguna Canyon 
Creek 0.55 No Low

348 SW060407 9 Sea Grape Road San Juan Creek 0 No Low
349 SW060416 1 Hammond Road San Juan Creek 0 No Low
352 SW070017 15 Broken Arrow Street San Juan Creek 0 No Low
353 SW070019 18 Starlight Isle San Juan Creek 0 No Low
354 SW070030 3 Starlight Isle San Juan Creek 0 No Low

355 SW070034 253 Emerald Bay Laguna Canyon 
Creek 0 No Low

356 SW070043 26 Sky Ranch Road San Juan Creek 0 No Low
357 SW070070 15 Sandalo Court San Juan Creek 0 No Low
364 SW070260 24 Galaxy Isle San Juan Creek 559 No Low
365 SW070265 5 Main Street San Juan Creek 0 No Low
366 SW070268 15 Stellar Isle San Juan Creek 0.01 No Low
367 SW070271 8 Ali Lane San Juan Creek 0.01 No Low
368 SW070273 39 Christopher Street San Juan Creek 0.01 No Low
372 SW070280 8 Jeremiah Lane San Juan Creek 0.01 No Low
373 SW070289 15 Anapamu Street San Juan Creek 0.01 No Low
374 SW070291 17 Starlight Isle San Juan Creek 0.01 No Low
375 SW070293 53 Langford Lane San Juan Creek 0.01 No Low
376 SW070298 1 Jeremiah Lane San Juan Creek 0.01 No Low
377 SW070307 6 Andromeda Isle San Juan Creek 0.01 No Low
378 SW070309 2 Andromeda Isle San Juan Creek 0.01 No Low
1 DM060125 28881 Ortega Highway San Juan Creek 0 No Low
8 GA060041 4 Coral Blue Street San Juan Creek 0.33 No Low
9 GA060042 10 Coral Blue Street San Juan Creek 0.35 No Low
10 GA060043 12 Coral Blue Street San Juan Creek 0.3 No Low
14 GA060047 9 Olympic Way San Juan Creek 0 No Low
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16 GA070007 1 Thomas Road San Juan Creek 0 No Low
17 GA070010 15 Crespi Circle San Juan Creek 0 No Low
18 GA070011 6 Crespi Circle San Juan Creek 0 No Low
19 GA070014 19 Broken Arrow Street San Juan Creek 0 No Low
20 GA070017 8 Crespi Circle San Juan Creek 0 No Low
21 GA070018 2 Coral Blue Street San Juan Creek 0 No Low
22 GA070019 7 Broken Arrow Street San Juan Creek 0 No Low
23 GA070020 14 Thomas Road San Juan Creek 0 No Low

52 GB050082 116 Emerald Bay Laguna Canyon 
Creek 0.21 No Low

58 GB050154 11 San Jose Street San Juan Creek 0 No Low
61 GB050162 31641 Ortega Highway San Juan Creek 4.88 No Low
67 GB060019 15 Fox Hole Road San Juan Creek 0.3 No Low

70 GB060034 88 Emerald Bay Laguna Canyon 
Creek 0.02 No Low

72 GB060057 7 San Jose Street San Juan Creek 0 No Low
73 GB060064 33 Augusta San Juan Creek 0 No Low

77 GB060090 253 Emerald Bay Laguna Canyon 
Creek 0 No Low

78 GB060094 31232 Via Colinas San Juan Creek 0 No Low
80 GB060115 14 Coral Blue Street San Juan Creek 0 No Low
84 GB060148 3 Broken Arrow Street San Juan Creek 0 No Low
85 GB060159 1 Fox Hole Road San Juan Creek 0 No Low
90 GB060183 31129 Ortega Highway San Juan Creek 1.81 No Low

91 GB070004 134 Emerald Bay Laguna Canyon 
Creek 0 No Low

93 GB070024 6 Mission Ridge Road San Juan Creek 0 No Low

94 GB070025 17 Emerald Bay Laguna Canyon 
Creek 0 No Low

95 GB070053 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

96 GB070079 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

98 GB070096 540 Emerald Bay Laguna Canyon 
Creek 0 No Low

99 ME070022 39251 Ortega Highway San Juan Creek 0 No Low
101 NR060449 28241 La Paz Road Aliso Creek 0 No Low

102 NR060527 31131
Pacific Coast 
Highway

Laguna Canyon 
Creek 5 No Low

103 NR070025 31641 Ortega Highway San Juan Creek 0 No Low
104 NR070164 999 Corporate Drive San Juan Creek 0 No Low
107 NR070349 1101 Corporate Drive San Juan Creek 0 No Low

108 NS070331 341 Emerald Bay Laguna Canyon 
Creek 0 No Low

109 PB060402 28241 La Paz Road Aliso Creek 0 No Low
110 PB070030 39251 Ortega Highway San Juan Creek 0 No Low
111 PB070345 28813 Ortega Highway San Juan Creek 0 No Low
112 PB070346 28813 Ortega Highway San Juan Creek 0 No Low
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115 RS050952 31971 Via Gallo San Juan Creek 0 No Low

116 RS051154 832 Emerald Bay Laguna Canyon 
Creek 0 No Low

117 RS051862 6 Surrey Farm Way San Juan Creek 0 No Low

118 RS051926 174 Emerald Bay Laguna Canyon 
Creek 0 No Low

119 RS051985 15 Julia Street San Juan Creek 0 No Low
120 RS051986 16 Julia Street San Juan Creek 0 No Low
121 RS052016 22 Sky Ranch Road San Juan Creek 0 No Low
122 RS052244 31912 Via Faisan San Juan Creek 0 No Low
123 RS052281 31621 Via Coyote San Juan Creek 0 No Low

124 RS060163 46 Emerald Bay Laguna Canyon 
Creek 0 No Low

125 RS060274 20502 Rose Canyon Road Aliso Creek 0 No Low
126 RS060351 10 Mission Ridge Road San Juan Creek 0 No Low
127 RS060465 6 Rickie Lane San Juan Creek 0 No Low

128 RS060467 105 Emerald Bay Laguna Canyon 
Creek 0 No Low

129 RS060541 28 Sky Ranch Road San Juan Creek 0 No Low
130 RS060633 92 Bell Pasture Road San Juan Creek 0 No Low
131 RS060727 10 Thomas Road San Juan Creek 0 No Low

133 RS060802 98 Emerald Bay Laguna Canyon 
Creek 0 No Low

134 RS060811 105 Emerald Bay Laguna Canyon 
Creek 0 No Low

135 RS061083 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

136 RS061142 23852 Via Roble San Juan Creek 0 No Low
137 RS061207 20 Clydesdale Drive San Juan Creek 0 No Low

138 RS061258 145 Emerald Bay Laguna Canyon 
Creek 0 No Low

140 RS061585 9 Roshelle Lane San Juan Creek 0 No Low
141 RS061674 15 Galaxy Isle San Juan Creek 0 No Low
142 RS061684 1 Fox Hole Road San Juan Creek 0 No Low

143 RS061770 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

144 RS061822 58 University Avenue San Juan Creek 0 No Low

145 RS061848 132 Emerald Bay Laguna Canyon 
Creek 0 No Low

146 RS061893 23472 Via Alondra San Juan Creek 0 No Low
147 RS061916 4 Thomas Road San Juan Creek 0 No Low
148 RS061924 2 Stampede Street San Juan Creek 0 No Low
149 RS061985 31731 Secoya Way San Juan Creek 0 No Low
150 RS061986 31731 Secoya Way San Juan Creek 0 No Low
151 RS061987 31731 Secoya Way San Juan Creek 0 No Low

152 RS070097 225 Emerald Bay Laguna Canyon 
Creek 0 No Low

153 RS070105 22 Chaparral Court San Juan Creek 0 No Low
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154 RS070106 112 Emerald Bay Laguna Canyon 
Creek 0 No Low

156 RS070175 6 Mission Ridge Road San Juan Creek 0 No Low

157 RS070191 134 Emerald Bay Laguna Canyon 
Creek 0 No Low

158 RS070192 134 Emerald Bay Laguna Canyon 
Creek 0 No Low

159 RS070202 724 Emerald Bay Laguna Canyon 
Creek 0 No Low

160 RS070204 15 Brittlestar Road San Juan Creek 0 No Low
161 RS070205 1 Heatherwood San Juan Creek 0 No Low
162 RS070208 11 Anna Lane San Juan Creek 0 No Low
163 RS070214 28815 Ortega Highway San Juan Creek 0 No Low
164 RS070279 20 Junction Court San Juan Creek 0 No Low
165 RS070288 4 Brentano Drive San Juan Creek 0 No Low
166 RS070291 2 Franciscan Court San Juan Creek 0 No Low
167 RS070292 2 Franciscan Court San Juan Creek 0 No Low
168 RS070295 66 Bell Pasture Road San Juan Creek 0 No Low
169 RS070324 31 Pisano Street San Juan Creek 0 No Low
170 RS070347 5 Starlight Isle San Juan Creek 0 No Low
171 RS070350 5 Starlight Isle San Juan Creek 0 No Low
172 RS070356 2 San Luis Obispo Street San Juan Creek 0 No Low
174 RS070425 20591 Trabuco Oaks Drive Aliso Creek 0 No Low
175 RS070439 18 Palma Valley San Juan Creek 0 No Low
176 RS070440 18 Palma Valley San Juan Creek 0 No Low
177 RS070442 18 Palma Valley San Juan Creek 0 No Low
178 RS070455 11 Fox Hole Road San Juan Creek 0 No Low
179 RS070470 381 Sable San Juan Creek 0 No Low

181 RS070552 922 Emerald Bay Laguna Canyon 
Creek 0 No Low

182 RS070558 5 Addington Place San Juan Creek 0 No Low
183 RS070561 2 Franciscan Court San Juan Creek 0 No Low
184 RS070575 3 Wegeford Circle San Juan Creek 0 No Low
185 RS070614 74 Bell Pasture Road San Juan Creek 0 No Low
186 RS070626 18 Honey Tree Farm San Juan Creek 0 No Low
187 RS070635 19 Starlight Isle San Juan Creek 0 No Low
188 RS070649 41 Portalon Court San Juan Creek 0 No Low
189 RS070659 61 Skywood Street San Juan Creek 0 No Low
190 RS070668 3 Fair Valley San Juan Creek 0 No Low
192 RS070717 4 Hampshire Court San Juan Creek 0 No Low
193 RS070757 16 Meritage San Juan Creek 0 No Low
194 RS070768 23462 Via Codorniz San Juan Creek 0 No Low
195 RS070781 43 Woodsong San Juan Creek 0 No Low
196 RS070812 4 Brentano Drive San Juan Creek 0 No Low
197 RS070822 3 Brittlestar Road San Juan Creek 0 No Low
198 RS070825 6 Terrastar Lane San Juan Creek 0 No Low
199 RS070826 3 Moonlight Isle San Juan Creek 0 No Low
200 RS070844 23591 Via Aguila San Juan Creek 0 No Low
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201 RS070854 23102 Via Celeste San Juan Creek 0 No Low
203 RS070928 3 Starlight Isle San Juan Creek 0 No Low
204 RS070929 3 Starlight Isle San Juan Creek 0 No Low
205 RS070933 5 Ardennes Drive San Juan Creek 0 No Low
206 RS070979 12 Stellar Isle San Juan Creek 0 No Low
207 RS070987 11 Roberts Drive San Juan Creek 0 No Low
208 RS071001 17 Chantilly Lane San Juan Creek 0 No Low
209 RS071010 5 Padre Place San Juan Creek 0 No Low
210 RS071037 1 Julia Street San Juan Creek 0 No Low
211 RS071052 20 Mason Lane San Juan Creek 0 No Low
212 RS071053 29 Ledgewood Drive San Juan Creek 0 No Low
213 RS071054 4 Roshelle Lane San Juan Creek 0 No Low
214 RS071076 12 Stellar Isle San Juan Creek 0 No Low
215 RS071082 10 Hammond Road San Juan Creek 0 No Low
216 RS071083 10 Hammond Road San Juan Creek 0 No Low
217 RS071107 4 Andromeda Isle San Juan Creek 0 No Low
218 RS071108 4 Andromeda Isle San Juan Creek 0 No Low
219 RS071121 23 Brittlestar Road San Juan Creek 0 No Low
220 RS071124 29 Pisano Street San Juan Creek 0 No Low
221 RS071133 6 Maremma Lane San Juan Creek 0 No Low
222 RS071151 7 Stellar Isle San Juan Creek 0 No Low
223 RS071175 20632 Trabuco Oaks Drive Aliso Creek 0 No Low
224 RS071182 18 Joliet Drive San Juan Creek 0 No Low
225 RS071199 33 Wyndham Street San Juan Creek 0 No Low
226 RS071200 33 Wyndham Street San Juan Creek 0 No Low
227 RS071219 52 Via Barcaza San Juan Creek 0 No Low

228 RS071227 341 Emerald Bay Laguna Canyon 
Creek 0 No Low

229 RS071247 7 Songbird Road San Juan Creek 0 No Low
230 RS071256 12 Kelly Lane San Juan Creek 0 No Low
231 RS071277 26 Songbird Road San Juan Creek 0 No Low
232 RS071284 31841 Apuesto Way San Juan Creek 0 No Low
233 RS071285 31841 Apuesto Way San Juan Creek 0 No Low
234 RS071286 31841 Apuesto Way San Juan Creek 0 No Low
235 RS071287 8 San Jose Street San Juan Creek 0 No Low
236 RS071288 8 San Jose Street San Juan Creek 0 No Low
237 RS071301 11 Roberts Drive San Juan Creek 0 No Low
238 RS071314 1 Smoke Tree Drive San Juan Creek 0 No Low
240 RS071333 6 Basilica Place San Juan Creek 0 No Low
241 RS071341 49 Castletree San Juan Creek 0 No Low
242 RS071347 24 Galaxy Isle San Juan Creek 0 No Low
247 RS071418 67 Charleston Lane San Juan Creek 0 No Low
267 RW050466 3 Via Presea San Juan Creek 0 No Low
268 RW060319 7 San Jose Street San Juan Creek 0 No Low
269 RW060320 7 San Jose Street San Juan Creek 0 No Low
270 RW060321 7 San Jose Street San Juan Creek 0 No Low
271 RW060322 7 San Jose Street San Juan Creek 0 No Low
272 RW060323 7 San Jose Street San Juan Creek 0 No Low
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273 RW060324 7 San Jose Street San Juan Creek 0 No Low
274 RW060325 7 San Jose Street San Juan Creek 0 No Low
275 RW060697 14 Mission Ridge Road San Juan Creek 0 No Low

276 RW070008 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

277 RW070009 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

278 RW070010 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

279 RW070011 1115 Emerald Bay Laguna Canyon 
Creek 0 No Low

280 RW070079 15 Brittlestar Road San Juan Creek 0 No Low
281 RW070196 30961 Via Colinas San Juan Creek 0 No Low
285 RW070204 18 Palma Valley San Juan Creek 0 No Low

286 RW070211 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

287 RW070212 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

288 RW070213 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

289 RW070214 78 Emerald Bay Laguna Canyon 
Creek 0 No Low

291 RW070226 922 Emerald Bay Laguna Canyon 
Creek 0 No Low

293 RW070372 3 Moonlight Isle San Juan Creek 0 No Low
294 RW070379 29458 Broken Arrow Street San Juan Creek 0 No Low
295 RW070380 29459 Broken Arrow Street San Juan Creek 0 No Low
296 RW070381 29147 Bell Pasture Road San Juan Creek 0 No Low
297 RW070382 29148 Bell Pasture Road San Juan Creek 0 No Low
298 RW070383 28208 Sky Ranch Road San Juan Creek 0 No Low
299 RW070384 28207 Sky Ranch Road San Juan Creek 0 No Low

308 RW070560 341 Emerald Bay Laguna Canyon 
Creek 0 No Low

315 SA050097 9 Becker Drive San Juan Creek 0 No Low

316 SA050105 73 Emerald Bay Laguna Canyon 
Creek 0 No Low

317 SA060003 6 Hallcrest Drive San Juan Creek 0 No Low
339 SW060010 6 Franciscan Court San Juan Creek 0 No Low

340 SW060086 116 Emerald Bay Laguna Canyon 
Creek 0.21 No Low

341 SW060158 3 Eric Street San Juan Creek 0 No Low
345 SW060389 6 Downfield Way San Juan Creek 0 No Low
350 SW070014 4 Brentano Drive San Juan Creek 0 No Low
358 SW070099 22 Sky Ranch Road San Juan Creek 0 No Low
359 SW070136 41 Portalon Court San Juan Creek 0 No Low
360 SW070148 5 Havenhurst Drive San Juan Creek 0 No Low
361 SW070153 4 Roshelle Lane San Juan Creek 0 No Low
362 SW070162 6 Emmy Lane San Juan Creek 0 No Low
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363 SW070219 1 Smoke Tree Drive San Juan Creek 0 No Low
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Permit No. Address Insp. Date Inspector Result Insp. Time
SW060065 18631  TOPANGA CANYON RD SILV 07/10/2006 Scott Priegel Approved 00:10
SW060032 18161  ESTES WY SA  07/12/2006 Scott Priegel Approved 00:10
SW060038 11  STARGAZER  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060039 14271  LAMBETH WY TUS 07/12/2006 Scott Priegel Approved 00:10
SW060049 3  TIDECREST  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060053 6  SKYRIDGE  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060058 1  OCEAN BLUFF  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060067 18  OBSERVATORY  IRVC 07/12/2006 Scott Priegel Approved 00:10
SW060071 13331  MOUNT HOOD DR SA  07/12/2006 Scott Priegel Approved 00:10
SW060197 2197  E LEMON HEIGHTS DR SA  07/14/2006 Scott Priegel Approved 00:10
SW060198 11172  FENWICK PL SA  07/14/2006 Scott Priegel Approved 00:10
SW060199 10212  DEERHILL DR SA  07/14/2006 Scott Priegel Approved 00:10
SW060203 10002  FOXRUN RD SA  07/14/2006 Scott Priegel Approved 00:10
SW060207 1245  LANDFAIR CI SA  07/14/2006 Scott Priegel Approved 00:10
SW060045 5632  CHALON RD YL  07/17/2006 Scott Priegel Approved 00:10
SW060048 11892  MARTHA ANN DR LALM 07/17/2006 Scott Priegel Approved 00:10
SW060069 9371  RANDALL AV LAH 07/17/2006 Scott Priegel Approved 00:10
SW060072 10132  ANTIGUA ST ANA 07/17/2006 Scott Priegel Approved 00:10
SW060193 13941  ESPLANADE AV SA  07/17/2006 Scott Priegel Approved 00:10
SW060194 5  SUNDIAL  IRVC 07/17/2006 Scott Priegel Approved 00:10
SW060209 11  HIDDEN PASS  IRVC 07/17/2006 Scott Priegel Approved 00:10
SW060217 3191  BRIMHALL DR LALM 07/17/2006 Scott Priegel Approved 00:10
SW060227 13771  SANDHURST PL SA  07/17/2006 Scott Priegel Approved 00:10
SW060169 10639  ROCKHURST AV SA  07/19/2006 Scott Priegel Approved 00:10
SW060172 10501  SHADY CANYON RD SA  07/19/2006 Scott Priegel Approved 00:10
SW060173 10391  S RANDALL ST OR  07/19/2006 Scott Priegel Approved 00:10
SW060178 22  MORNING LIGHT  IRVC 07/19/2006 Scott Priegel Approved 00:10
SW060184 6  CHANNEL VISTA  IRVC 07/19/2006 Scott Priegel Approved 00:10
SW060146 20022  DANIEL LN OR  07/20/2006 Scott Priegel Approved 00:10
SW060154 18791  OAK RIDGE DR SA  07/20/2006 Scott Priegel Approved 00:10
SW060155 1501  TREASURE LN SA  07/20/2006 Scott Priegel Approved 00:10
SW060156 1851  LAS BRISAS DR SA  07/20/2006 Scott Priegel Approved 00:10
SW060159 11232  WEATHERBY RD LALM 07/20/2006 Scott Priegel Approved 00:10
SW060168 7825  LEDON WY MCTY 07/20/2006 Scott Priegel Approved 00:10
SW060181 3051  WALKER LEE DR LALM 07/20/2006 Scott Priegel Approved 00:10
SW060183 11372  DRYSDALE LN LALM 07/20/2006 Scott Priegel Approved 00:10
SW060098 10491  RIDGEWAY DR SA  07/25/2006 Scott Priegel Approved 00:10
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SW060112 17732  LINDA LN TUS 07/25/2006 Scott Priegel Approved 00:10
SW060140 14072  STRATTON WY SA  07/25/2006 Scott Priegel Approved 00:10
SW060141 1962  E LEMON HEIGHTS DR SA  07/25/2006 Scott Priegel Approved 00:10
SW060152 170  SIDNEY BAY DR IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060157 12  GONDOLIERS BLUFF  IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060160 172  SIDNEY BAY DR IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060162 21  SKYRIDGE  IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060166 1  SUNDIAL  IRVC 07/25/2006 Scott Priegel Approved 00:10
SW060088 15  OBSERVATORY  IRVC 08/07/2006 Scott Priegel Correction ( See Correction 00:15
SW060093 6  SUNDIAL  IRVC 08/07/2006 Scott Priegel Approved 00:10
SW060119 11  OFFSHORE  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060120 9  OFFSHORE  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060121 26  FAIRWAY POINT  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060137 14401  LIVINGSTON ST TUS 08/09/2006 Scott Priegel Approved 00:10
SW060143 3252  ST ALBANS DR LALM 08/09/2006 Scott Priegel Approved 00:10
SW060144 20  MORNING LIGHT  IRVC 08/09/2006 Scott Priegel Approved 00:10
SW060088 15  OBSERVATORY  IRVC 08/11/2006 Scott Priegel Approved 00:10
SW050388 18622  CRYSTAL CANYON RD SILV 08/22/2006 Scott Priegel Approved 00:10
SW050391 18581  TOPANGA CANYON RD SILV 08/22/2006 Scott Priegel Approved 00:10
SW030162 27  RONSARD  SJH 08/23/2006 Scott Priegel Approved 00:10
SW030242 17  VISTA LUCI  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030267 28  SCENIC BLUFF  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030308 21  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030385 1  VIA NAPLES  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030389 25  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW030432 7  VIA BREZZA  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040094 55  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040124 11  SHORERIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040181 6  MERIDIAN  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040203 16  SKYRIDGE  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040208 4  CLIFFHOUSE BLUFF  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040233 7  SKYCREST  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040248 4  DUNES BLUFF  IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040336 106  ARCHIPELAGO DR IRVC 08/23/2006 Scott Priegel Approved 00:10
SW040369 22  FAIRWAY POINT  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040370 20  FAIRWAY POINT  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040377 22  DUNES BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
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SW040400 20  GONDOLIERS BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040412 10  CHANNEL VISTA  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040413 10  SEA GREENS  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050007 16  WHALERS BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050104 24  CLIFFHOUSE BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050143 32  CLIFFHOUSE BLUFF  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050189 9  PELICANS DR IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050205 19  PELICAN VISTA DR IRVC 08/24/2006 Scott Priegel Approved 00:10
SW050216 9  ISLAND VISTA  IRVC 08/24/2006 Scott Priegel Approved 00:10
SW040401 6  TIDELINE BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW040406 176  SIDNEY BAY DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050211 16  CRUISERS BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050310 9  COASTAL OAK  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050325 4  FAIRWAY POINT  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050331 72  ARCHIPELAGO DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050341 11  OBSERVATORY  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050356 50  SHORERIDGE  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050361 36  ARCHIPELAGO DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050379 30  PELICAN POINT DR IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050383 20  CLIFFHOUSE BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW050399 24  MORNING LIGHT  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW060026 10  ROCKSHORE BLUFF  IRVC 08/28/2006 Scott Priegel Approved 00:10
SW040065 9841  BRENTWOOD DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040174 12336  BAJA PANORAMA  SA  08/30/2006 Scott Priegel Approved 00:10
SW040175 1022  LA LOMA DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040260 10712  QUADRILLE PL SA  08/30/2006 Scott Priegel Approved 00:10
SW040290 13941  ESPLANADE AV SA  08/30/2006 Scott Priegel Approved 00:10
SW040360 10541  BOCA CANYON DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040379 13031  MALENA DR SA  08/30/2006 Scott Priegel Approved 00:10
SW040395 18831  SILVER MAPLE WY SA  08/30/2006 Scott Priegel Approved 00:10
SW030208 12862  PANORAMA PL SA  08/31/2006 Scott Priegel Approved 00:10
SW030466 10452  ORANGE PARK BL OR  08/31/2006 Scott Priegel Approved 00:05
SW040040 18062  OAK RIDGE DR SA  08/31/2006 Scott Priegel Approved 00:10
SW050160 11142  FENWICK PL SA  08/31/2006 Scott Priegel Approved 00:10
SW050187 11171  COVENTRY PL SA  08/31/2006 Scott Priegel Approved 00:10
SW050196 11352  SKYLINE DR TUS 08/31/2006 Scott Priegel Approved 00:10
SW050198 18251  LEAFWOOD LN SA  08/31/2006 Scott Priegel Approved 00:10
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SW050212 12021  RED HILL AV SA  08/31/2006 Scott Priegel Approved 00:10
SW040179 1971  RUNNING BRANCH  TUS 09/12/2006 Scott Priegel Approved 00:10
SW050042 17952  THEODORA DR TUS 09/12/2006 Scott Priegel Approved 00:10
SW050089 12612  BUBBLING WELL RD SA  09/12/2006 Scott Priegel Approved 00:10
SW030201 3315  DRUID LN LALM 09/20/2006 Scott Priegel Approved 00:10
SW040080 11841  WEMBLEY RD LALM 09/20/2006 Scott Priegel Approved 00:10
SW040215 11761  SE SKYLINE DR SA  09/20/2006 Scott Priegel Approved 00:10
SW050096 3002  ACECA DR LALM 09/20/2006 Scott Priegel Approved 00:10
SW050108 10641  BENT TREE RD SA  09/20/2006 Scott Priegel Approved 00:10
SW050327 3311  ROSSMOOR WY LALM 09/20/2006 Scott Priegel Approved 00:10
SW050371 3082  BURNEY PL LALM 09/20/2006 Scott Priegel Approved 00:10
SW060004 13141  BARRETT HILL CI SA  09/20/2006 Scott Priegel Approved 00:10
SW060012 11356  BASKERVILLE RD LALM 09/20/2006 Scott Priegel Approved 00:10
SW060018 1842  PARK SKYLINE RD SA  09/20/2006 Scott Priegel Approved 00:10
SW060046 10372  MIRAVISTA DR SA 09/20/2006 Scott Priegel Approved 00:10
SW050094 4782  SANBERT ST PLA 09/25/2006 Scott Priegel Approved 00:10
SW050206 5731  STRADELLA AV YL  09/25/2006 Scott Priegel Approved 00:10
SW050316 12931  DEL REY DR SA  09/25/2006 Scott Priegel Approved 00:10
SW050357 19182  BARRETT LN SA  09/25/2006 Scott Priegel Approved 00:10
SW050398 10635  ROCKHURST AV SA  09/25/2006 Scott Priegel Approved 00:10
SW060019 2221  FOOTHILL BL SA  09/25/2006 Scott Priegel Approved 00:10
SW060032 18161  ESTES WY SA  09/25/2006 Scott Priegel Approved 00:10
SW060049 3  TIDECREST  IRVC 09/25/2006 Scott Priegel Approved 00:10
SW060053 6  SKYRIDGE  IRVC 09/25/2006 Scott Priegel Approved 00:10
RW050286 5  AVALON VISTA  IRVC 10/10/2006 Ed Hernandez Correction ( Work Not Read 00:15
RW050462 3  AVALON VISTA  IRVC 10/10/2006 Ed Hernandez Correction ( No Access) 00:05
SW060236 3  AVALON VISTA  IRVC 10/10/2006 Ed Hernandez Incorrect Inspection Type R 00:05
RW060217 78  ARCHIPELAGO DR IRVC 10/11/2006 Ed Hernandez Correction ( No Access) 00:15
SW050361 36  ARCHIPELAGO DR IRVC 10/11/2006 Ed Hernandez Correction ( Work Not Read 00:10
NR060067 22701 BLDG. 30 PELICAN HILL ROAD SOUTH  IR 10/12/2006 Scott Priegel Correction ( See Correction 01:35
RW060177 21  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060178 19  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060179 17  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060180 15  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060181 11  PACIFIC MIST  IRVC 10/12/2006 Ed Hernandez Approved 00:10
RW060189 21  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060190 21  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:07
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RW060191 19  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060192 17  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060193 15  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060194 11  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060195 9  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060196 7  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060197 5  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060198 3  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060199 1  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060205 4  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060206 6  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060207 8  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060208 10  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060209 12  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060210 16  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060211 16  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060212 18  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060213 20  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060214 22  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:10
RW060215 22  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:05
RW060328 21  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:07
RW060329 22  CORAL CAY  IRVC 10/13/2006 Ed Hernandez Approved 00:05
NR050117 22663  PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 00:25
NR060037 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 01:30
NR060038 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 00:30
NR060070 22800 20 PELICAN HILL ROAD SOUTH  IRVC 10/16/2006 Scott Priegel Correction ( See Correction 01:00
NR060071 22701 BLDG. 40 PELICAN HILL ROAD SOUTH  IR 10/16/2006 Scott Priegel Correction ( See Correction 01:00
RW060395 11  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:10
RW060396 11  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:10
RW060397 9  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060398 7  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060399 5  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060400 3  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060401 1  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060402 1  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
RW060469 11  CURRENTS  IRVC 10/16/2006 Ed Hernandez Approved 00:15
NR050183 7916 A E COAST HY IRVC 10/17/2006 Ed Hernandez Request Cancelled
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RW060072 22  DEEP SEA  IRVC 10/17/2006 Ed Hernandez Approved 00:10
RW060073 22  DEEP SEA  IRVC 10/17/2006 Ed Hernandez Approved 00:10
RW060124 9  PELICAN VISTA DR IRVC 10/17/2006 Scott Priegel Correction ( See Correction 00:30
RW060498 10  PREMIERE POINT  IRVC 10/17/2006 Scott Priegel Approved 00:10
SW040248 4  DUNES BLUFF  IRVC 10/17/2006 Ed Hernandez Approved 00:09
SW040377 22  DUNES BLUFF  IRVC 10/17/2006 Ed Hernandez Approved 00:08
SW050325 4  FAIRWAY POINT  IRVC 10/17/2006 Ed Hernandez Approved 00:10
NR050178 23000 4000 NEWPORT COAST DR IRVC 10/18/2006 Scott Priegel Correction ( See Correction 00:25
NR050179 23000 4100 NEWPORT COAST DR IRVC 10/18/2006 Scott Priegel Correction ( See Correction 00:25
NR050180 23000 4200 NEWPORT COAST DR IRVC 10/18/2006 Scott Priegel Correction ( See Correction 00:20
RW060108 16  SHORE WALK  IRVC 10/18/2006 Scott Priegel Approved 00:10
RW060109 14  SHORE WALK  IRVC 10/18/2006 Scott Priegel Approved 00:10
RW060168 17  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060170 11  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060174 10  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060175 8  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060176 6  SEAWATCH  IRVC 10/18/2006 Scott Priegel Approved 00:05
RW060269 10  SEA GLASS  IRVC 10/18/2006 Scott Priegel Approved 00:10
RW060605 8  SEA GLASS  IRVC 10/18/2006 Scott Priegel Approved 00:10
SW060169 10639  ROCKHURST AV SA  10/18/2006 Scott Priegel Approved 00:05
RW040066 31  SKYRIDGE  IRVC 10/19/2006 Scott Priegel Approved 00:15
RW060656 9  ISLAND VISTA  IRVC 10/19/2006 Ed Hernandez Approved 00:20
SW060157 12  GONDOLIERS BLUFF  IRVC 10/19/2006 Ed Hernandez Request Cancelled
SW060209 11  HIDDEN PASS  IRVC 10/19/2006 Ed Hernandez Approved 00:07
SW060279 8  GENTLE BREEZE  IRVC 10/19/2006 Ed Hernandez Approved 00:05
RW050203 8  STAR CATCHER  IRVC 10/20/2006 Scott Priegel Approved 00:10
RW050204 6  STAR CATCHER  IRVC 10/20/2006 Scott Priegel Approved 00:10
RW060257 23  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060258 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060286 21  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060287 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060288 27  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060289 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060290 31  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060291 33  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060292 37  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060293 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:09
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RW060294 33  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060306 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060307 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060308 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060309 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Denied ( Work Not Ready) 00:08
RW060310 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060311 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060403 1  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060404 1  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060405 3  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060406 5  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060407 7  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060408 9  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060409 11  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060410 11  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060411 15  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060412 15  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:09
RW060506 11  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060575 21  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060576 23  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060577 25  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060578 27  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060579 29  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060580 31  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060581 33  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060582 35  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060583 37  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
RW060584 37  MOON SHELL  IRVC 10/20/2006 Ed Hernandez Partial Approval ( Work Not 00:08
NR050365 22551 A WAVES END  IRVC 10/23/2006 Scott Priegel Approved 00:10
RW060046 22548 G PELICAN HILL ROAD SOUTH  IRVC 10/23/2006 Scott Priegel Approved 00:35
RW060051 22641  PELICAN HILL ROAD SOUTH  IRVC 10/23/2006 Scott Priegel Approved 00:15
RW060124 9  PELICAN VISTA DR IRVC 10/23/2006 Scott Priegel Approved 00:10
RW060452 22701 BLDG. 70 PELICAN HILL ROAD SOUTH  IR 10/23/2006 Scott Priegel Correction ( See Correction 00:50
NR050178 23000 4000 NEWPORT COAST DR IRVC 10/25/2006 Scott Priegel Approved 00:05
NR050179 23000 4100 NEWPORT COAST DR IRVC 10/25/2006 Scott Priegel Approved 00:05
NR050180 23000 4200 NEWPORT COAST DR IRVC 10/25/2006 Scott Priegel Approved 00:05
NR060070 22800 20 PELICAN HILL ROAD SOUTH  IRVC 10/25/2006 Scott Priegel Approved 00:10
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NR060071 22701 BLDG. 40 PELICAN HILL ROAD SOUTH  IR 10/25/2006 Scott Priegel Approved 00:10
NR050117 22663  PELICAN HILL ROAD SOUTH  IRVC 10/31/2006 Scott Priegel Approved 00:15
NR060037 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/31/2006 Scott Priegel Approved 00:10
NR060038 22800 10 PELICAN HILL ROAD SOUTH  IRVC 10/31/2006 Scott Priegel Approved 00:10
NR060067 22701 BLDG. 30 PELICAN HILL ROAD SOUTH  IR 10/31/2006 Scott Priegel Approved 00:15
RW060452 22701 BLDG. 70 PELICAN HILL ROAD SOUTH  IR 10/31/2006 Scott Priegel Approved 00:10
RW050199 10  MORNING LIGHT  IRVC 11/07/2006 Ed Hernandez Approved 00:15
RW050200 8  MORNING LIGHT  IRVC 11/07/2006 Ed Hernandez Approved 00:25
RW050201 6  MORNING LIGHT  IRVC 11/07/2006 Ed Hernandez Approved 00:15
RW060266 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060268 21  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060295 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060296 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060413 11  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060414 11  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060415 9  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060416 7  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060417 7  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060418 5  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060419 1  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060420 1  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060421 6  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Denied ( Work Not Ready) 00:06
RW060422 6  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060423 8  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060424 8  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060425 10  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060426 10  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060585 21  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060586 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060587 23  OFFSHORE  IRVC 11/08/2006 Ed Hernandez Partial Approval ( Work Not 00:06
RW060691 22556  PELICAN HILL ROAD SOUTH  IRVC 11/08/2006 Ed Hernandez Request Cancelled
RW060259 37  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060260 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060261 33  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060262 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060263 29  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060264 27  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
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RW060265 25  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060267 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060272 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060273 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060274 40  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060275 42  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060276 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060277 40  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060278 41  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060279 43  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060280 45  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060281 29  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060282 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060283 33  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060284 37  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060285 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060297 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060298 31  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060299 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060300 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060301 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060302 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060303 35  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060304 45  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060588 25  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060589 27  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060590 29  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060592 33  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060593 37  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:07
RW060594 39  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060595 41  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060596 43  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060599 42  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060600 42  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060601 40  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW060602 38  OFFSHORE  IRVC 11/09/2006 Ed Hernandez Approved 00:05
RW040364 10  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
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RW040365 8  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW040366 6  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW040367 4  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW040368 2  NIGHT SKY  IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW060045 21999  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:15
RW060120 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:15
RW060121 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:15
RW060122 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:10
RW060123 23000  NEWPORT COAST DR IRVC 11/10/2006 Ed Hernandez Approved 00:10
DM060124 27331  SILVERADO CANYON RD SILV 11/29/2006 Scott Priegel Approved 00:10
DM060081 11094  S MEADS AV OR  11/30/2006 Scott Priegel Approved 00:10
DM060120 10711  MEADS AV OR  11/30/2006 Scott Priegel Approved 00:10
NR060119 27641  SILVERADO CANYON RD SILV 11/30/2006 Scott Priegel Approved 00:10
RW060186 19941  DANIEL LN OR  12/01/2006 Scott Priegel Approved 00:10
RW060688 11391  ORANGE PARK BL OR  12/01/2006 Scott Priegel Approved 00:10
NR050409 401  CITY DR OR  12/05/2006 Scott Priegel Approved 00:15
DM050069 1552  GARLAND AV TUS 12/06/2006 Scott Priegel Approved 00:10
DM060099 11331  COVEY LN TUS 12/06/2006 Scott Priegel Approved 00:10
DM060127 12071  LARCHWOOD DR TUS 12/06/2006 Scott Priegel Correction ( See Correction 00:30
DM060090 13611  N SAIGON LN SA  12/07/2006 Scott Priegel Approved 00:10
DM060121 10741  EQUESTRIAN DR SA  12/07/2006 Scott Priegel Approved 00:10
NR050405 11006  BEE CANYON RD IRV 12/19/2006 Scott Priegel Approved 00:20
NR060052 20382  NEWPORT BL SA  12/19/2006 Scott Priegel Approved 00:10
DM060128 2882  TUCKER LN LALM 12/26/2006 Ed Hernandez Approved 00:04
GB060131 12071  LARCHWOOD DR TUS 12/27/2006 Scott Priegel Approved 00:10
DM060066 2922  KEMPTON DR LALM 01/03/2007 Ed Hernandez Approved 00:10
DM060102 3061  INVERNESS DR LALM 01/03/2007 Ed Hernandez Approved 00:10
DM060103 3002  KITTRICK DR LALM 01/03/2007 Ed Hernandez Approved 00:05
DM060123 11462  KENSINGTON RD LALM 01/03/2007 Ed Hernandez Approved 00:10
DM060080 2932  GLENROY PL LALM 01/04/2007 Ed Hernandez Approved 00:04
DM060092 3122  HILL ROSE DR LALM 01/04/2007 Ed Hernandez Approved 00:10
DM060003 11362  DAVENPORT RD LALM 01/05/2007 Ed Hernandez Approved 00:10
RW040232 13011  SPRINGWOOD DR SA  01/09/2007 Scott Priegel Approved 00:10
RW040505 1232  EDGEVIEW DR SA  01/09/2007 Scott Priegel Approved 00:10
RW040509 12592  BAJA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW050391 12277  ALTA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW060068 19362  ST JUDE DR SA  01/09/2007 Scott Priegel Approved 00:10

0041952



Permit No. Address Insp. Date Inspector Result Insp. Time

RDMD/Planning and Development Service
NPDES Inspection Activity Report 2006-07 Reporting Period

Inspection Type: 901, Region: Santa Ana

RW060104 12264  CIRCULA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW060145 12235  CIRCULA PANORAMA  SA  01/09/2007 Scott Priegel Approved 00:10
RW060216 10121  COWAN HEIGHTS DR SA  01/09/2007 Scott Priegel Correction ( See Correction 00:30
RW060336 10421  BRIGHTWOOD DR SA  01/09/2007 Scott Priegel Approved 00:10
RW060502 1581  KIMBERWICKE DR SA  01/09/2007 Scott Priegel Approved 00:13
RW060511 19122  BARRETT LN SA  01/09/2007 Scott Priegel Approved 00:10
RW060519 12552  EL ROY DR SA  01/09/2007 Scott Priegel Approved 00:10
RW060521 10002  FOXRUN RD SA  01/09/2007 Scott Priegel Approved 00:10
RW060609 10342  LADERA SENDA  SA  01/09/2007 Scott Priegel Approved 00:08
RW060620 19321  SAYLOR TR SA  01/09/2007 Scott Priegel Approved 00:10
RW060621 1  PELICAN CREST DR IRVC 01/11/2007 Scott Priegel Correction ( See Correction 00:30
RW060647 14  SHORE WALK  IRVC 01/11/2007 Scott Priegel Approved 00:10
DM060122 14522  WILSON ST MCTY 01/17/2007 Scott Priegel Approved 00:10
DM040086 14652  MONROE ST MCTY 01/22/2007 Scott Priegel Correction ( See Correction 00:30
DM060091 2680  SANTA ANA AV CM  01/22/2007 Ed Hernandez Approved 00:15
RW060140 2586  SANTA ANA AV CM  01/22/2007 Ed Hernandez Approved 00:11
RW060141 2586  SANTA ANA AV CM  01/22/2007 Ed Hernandez Approved 00:11
DM060059 16386  N PACIFIC AV SUNB 01/23/2007 Ed Hernandez Approved 00:15
DM060060 16382  N PACIFIC AV SUNB 01/23/2007 Ed Hernandez Approved 00:15
DM060097 16601  PACIFIC COAST HIGHWAY  SUNB 01/23/2007 Ed Hernandez Approved 00:15
DM060098 16601  PACIFIC COAST HIGHWAY  SUNB 01/23/2007 Ed Hernandez Approved 00:15
RW050469 19602  CRESTKNOLL DR YL  01/23/2007 Scott Priegel Approved 00:10
RW060216 10121  COWAN HEIGHTS DR SA  01/23/2007 Scott Priegel Approved 00:10
RW060341 11052  GOLD STAR LN SA  01/23/2007 Scott Priegel Approved 00:10

DM050043 2156  KRAEMER BL BREA 01/24/2007 Ed Hernandez Partial Approval 01:24

DM060109 1944  VALENCIA AV BREA 01/24/2007 Ed Hernandez Approved 01:07
RW060621 1  PELICAN CREST DR IRVC 01/26/2007 Scott Priegel Approved 00:10
SA030034 49  SARTEANO DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030095 4  SIDNEY BAY DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030106 41  OCEAN HEIGHTS DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030122 6  ARCHIPELAGO DR IRVC 02/07/2007 Scott Priegel Approved 00:10
SA030126 58  TWILIGHT BLUFF  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA040033 36  SHORERIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA040055 12  MERIDIAN  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA050027 6  SURFSPRAY BLUFF  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA050030 2  TIDELINE BLUFF  IRVC 02/07/2007 Scott Priegel Approved 00:10
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SW030308 21  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW030389 25  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW040203 16  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW050320 12  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SW060053 6  SKYRIDGE  IRVC 02/07/2007 Scott Priegel Approved 00:10
SA050056 1  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA050067 4  STONEPATH  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA050098 16  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060011 8  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060033 12  EUCALYPTUS  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060043 22  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060066 4  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA060095 8  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW040181 6  MERIDIAN  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW050299 19  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060216 19  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060228 8  MORNING LIGHT  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060279 8  GENTLE BREEZE  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060280 20  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060284 10  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060293 22  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060335 24  OBSERVATORY  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW060401 6  SHADOWCAST  IRVC 02/08/2007 Scott Priegel Approved 00:10
SW070020 12  STARGAZER  IRVC 02/08/2007 Scott Priegel Approved 00:10
SA050032 20  TIDELINE BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA050072 6  DUNES BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA050075 2  SUNSET HARBOR  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060014 3  TIDECREST  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060039 26  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060047 2  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060051 8  SKYCREST  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060057 96  ARCHIPELAGO DR IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060089 36  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW040248 4  DUNES BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW040377 22  DUNES BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW040400 20  GONDOLIERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060157 12  GONDOLIERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
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SW060219 38  SURFSPRAY BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060236 3  AVALON VISTA  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060308 64  ARCHIPELAGO DR IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060336 10  WHALERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060341 62  ARCHIPELAGO DR IRVC 02/09/2007 Scott Priegel Approved 00:10
SW060363 20  WHALERS BLUFF  IRVC 02/09/2007 Scott Priegel Approved 00:10
SA060025 7  OFFSHORE  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW040208 4  CLIFFHOUSE BLUFF  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW040406 176  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW050104 24  CLIFFHOUSE BLUFF  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060119 11  OFFSHORE  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060120 9  OFFSHORE  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060136 168  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060160 172  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060257 16  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060288 28  CRUISERS BLUFF  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060298 14  SHORE WALK  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060334 174  SIDNEY BAY DR IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060354 6  SEA GLASS  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060356 4  SEA GLASS  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060357 2  SEA GLASS  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060358 22  DEEP SEA  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060381 20  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060384 15  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SW060422 22  CORAL CAY  IRVC 02/13/2007 Scott Priegel Approved 00:10
SA060097 15  RIM RIDGE  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW030267 28  SCENIC BLUFF  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW040233 7  SKYCREST  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW040401 6  TIDELINE BLUFF  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW040413 10  SEA GREENS  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050007 16  WHALERS BLUFF  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050205 19  PELICAN VISTA DR IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050216 9  ISLAND VISTA  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050325 4  FAIRWAY POINT  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW050379 30  PELICAN POINT DR IRVC 02/14/2007 Scott Priegel Approved 00:10
SW060184 6  CHANNEL VISTA  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW060229 24  SHORELINE  IRVC 02/14/2007 Scott Priegel Approved 00:10
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SW060292 6  SEA GREENS  IRVC 02/14/2007 Scott Priegel Approved 00:10
SW070013 16  SHORE WALK  IRVC 02/14/2007 Scott Priegel Approved 00:10
GB020069 14311 LADD CANYON RD SILV 02/15/2007 Jerry Anderson Reviewed 00:30
SA060068 9  WAYSIDE  IRVC 02/15/2007 Scott Priegel Approved 00:10
SA060090 1  SHADOWCAST  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW030242 17  VISTA LUCI  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW030385 1  VIA NAPLES  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW050310 9  COASTAL OAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060178 22  MORNING LIGHT  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060194 5  SUNDIAL  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060209 11  HIDDEN PASS  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060238 2  CANYON PEAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060242 21  CANYON PEAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060268 3121  SALMON DR LALM 02/15/2007 Scott Priegel Approved 00:10
SW060277 25  CANYON PEAK  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060347 1  AVALON VISTA  IRVC 02/15/2007 Scott Priegel Approved 00:08
SW060350 18  HIGHPOINT  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060385 43  PACIFIC MIST  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060387 45  PACIFIC MIST  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW060424 10  STAR CATCHER  IRVC 02/15/2007 Scott Priegel Approved 00:10
SW070023 27  VISTA TRAMONTO  IRVC 02/15/2007 Scott Priegel Approved 00:10
DM050043 2156  KRAEMER BL BREA 02/22/2007 Ed Hernandez Approved 00:46
SA060071 20085  ROGERS DR OR  03/07/2007 Scott Priegel Approved 00:10
SW030466 10452  ORANGE PARK BL OR  03/07/2007 Scott Priegel Approved 00:10
SW060260 19742  HI TOP LN OR  03/07/2007 Scott Priegel Approved 00:10
SW030211 2098  LOWER LAKE RD TUS 03/08/2007 Scott Priegel Approved 00:10
SW050196 11352  SKYLINE DR TUS 03/08/2007 Scott Priegel Approved 00:10
SW060146 20022  DANIEL LN OR  03/08/2007 Scott Priegel Approved 00:10
SW060376 11331  COVEY LN TUS 03/08/2007 Scott Priegel Approved 00:10
SW060379 2191  LEMON HEIGHTS DR TUS 03/08/2007 Scott Priegel Approved 00:10
SW070001 10621  S MORADA DR OR  03/08/2007 Scott Priegel Approved 00:10
SW070056 11262  SKYLINE DR TUS 03/08/2007 Scott Priegel Approved 00:10
SA030093 12021  THETA RD SA  03/09/2007 Scott Priegel Approved 00:10
SA060086 1866  COCKSCROW LN SA  03/09/2007 Scott Priegel Approved 00:10
SA070001 1015  CASTLEGATE LN SA  03/09/2007 Scott Priegel Approved 00:10
SW030167 18812  LOMAR LN SA  03/09/2007 Scott Priegel Approved 00:10
SW040065 9841  BRENTWOOD DR SA  03/09/2007 Scott Priegel Approved 00:10
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SW040175 1022  LA LOMA DR SA  03/09/2007 Scott Priegel Approved 00:10
SW040179 1971  RUNNING BRANCH  TUS 03/09/2007 Scott Priegel Approved 00:10
SW040215 11761  SE SKYLINE DR SA  03/09/2007 Scott Priegel Approved 00:10
SW050042 17952  THEODORA DR TUS 03/09/2007 Scott Priegel Approved 00:10
SW050089 12612  BUBBLING WELL RD SA  03/09/2007 Scott Priegel Approved 00:10
SW050160 11142  FENWICK PL SA  03/09/2007 Scott Priegel Approved 00:10
SW050312 17901  THEODORA DR TUS 03/09/2007 Scott Priegel Approved 00:10
SW060018 1842  PARK SKYLINE RD SA  03/09/2007 Scott Priegel Approved 00:10
SW060137 14401  LIVINGSTON ST TUS 03/09/2007 Scott Priegel Approved 00:10
SW060140 14072  STRATTON WY SA  03/09/2007 Scott Priegel Approved 00:10
SW060156 1851  LAS BRISAS DR SA  03/09/2007 Scott Priegel Approved 00:10
SW060203 10002  FOXRUN RD SA  03/09/2007 Scott Priegel Approved 00:10
SW060207 1245  LANDFAIR CI SA  03/09/2007 Scott Priegel Approved 00:10
SW060250 12552  EL ROY DR SA  03/09/2007 Scott Priegel Approved 00:10
SW060342 12371  ZIG ZAG WY TUS 03/09/2007 Scott Priegel Approved 00:10
SW060410 10121  COWAN HEIGHTS DR SA  03/09/2007 Scott Priegel Approved 00:10
SW060414 1561  WYNDHAM COURT RD SA  03/09/2007 Scott Priegel Approved 00:10
SW060418 11322  VISTA DEL LAGO  SA  03/09/2007 Scott Priegel Approved 00:10
SW070026 11801  HIGHVIEW DR SA  03/09/2007 Scott Priegel Approved 00:10
SW070058 14131  LIVINGSTON ST TUS 03/09/2007 Scott Priegel Approved 00:10
SA040046 10522  GREENBRIER RD SA  03/12/2007 Scott Priegel Approved 00:10
SA050023 12574  VISTA PANORAMA  SA  03/12/2007 Scott Priegel Approved 00:10
SA060052 12273  BAJA PANORAMA  SA  03/12/2007 Scott Priegel Approved 00:10
SA070009 13071  COTTONWOOD DR SA  03/12/2007 Scott Priegel Approved 00:10
SW030208 12862  PANORAMA PL SA  03/12/2007 Scott Priegel Approved 00:10
SW040040 18062  OAK RIDGE DR SA  03/12/2007 Scott Priegel Approved 00:10
SW040174 12336  BAJA PANORAMA  SA  03/12/2007 Scott Priegel Approved 00:10
SW040379 13031  MALENA DR SA  03/12/2007 Scott Priegel Approved 00:10
SW060046 10372  MIRAVISTA DR SA 03/12/2007 Scott Priegel Approved 00:10
SW060264 1232  EDGEVIEW DR SA  03/12/2007 Scott Priegel Approved 00:10
SW060302 13601  LAURINDA WY SA  03/12/2007 Scott Priegel Approved 00:10
SW060303 19321  SAYLOR TR SA  03/12/2007 Scott Priegel Approved 00:10
SW060322 12601  HINTON WY SA  03/12/2007 Scott Priegel Approved 00:10
SW060372 1002  LA LIMONAR RD SA  03/12/2007 Scott Priegel Approved 00:10
SW060421 13301  SHEPARD WY SA  03/12/2007 Scott Priegel Approved 00:10
SW070010 11062  GOLD STAR LN SA  03/12/2007 Scott Priegel Approved 00:10
SW070035 1192  BRADCLIFF DR SA  03/12/2007 Scott Priegel Approved 00:10
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SW070055 19651  VISTA DEL VALLE  SA  03/12/2007 Scott Priegel Approved 00:10
SA030114 3051  DRUID LN LALM 03/13/2007 Scott Priegel Approved 00:10
SA050080 3161  TUCKER LN LALM 03/13/2007 Scott Priegel Approved 00:10
SW030201 3315  DRUID LN LALM 03/13/2007 Scott Priegel Approved 00:10
SW060019 2221  FOOTHILL BL SA  03/13/2007 Scott Priegel Approved 00:10
SW060172 10501  SHADY CANYON RD SA  03/13/2007 Scott Priegel Approved 00:10
SW060181 3051  WALKER LEE DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060197 2197  E LEMON HEIGHTS DR SA  03/13/2007 Scott Priegel Approved 00:10
SW060244 3118  SALMON DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060268 3121  SALMON DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060291 1841  WHITESTONE TR SA  03/13/2007 Scott Priegel Approved 00:10
SW060388 2872  TIGERTAIL DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW060408 2682  SALMON DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW070008 3092  COPA DE ORO DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW070052 2722  BLUME DR LALM 03/13/2007 Scott Priegel Approved 00:10
SW030232 1111  RANDALL AV LAH 03/14/2007 Scott Priegel Approved 00:10
SW040080 11841  WEMBLEY RD LALM 03/14/2007 Scott Priegel Approved 00:10
SW050094 4782  SANBERT ST PLA 03/14/2007 Scott Priegel Approved 00:10
SW050206 5731  STRADELLA AV YL  03/14/2007 Scott Priegel Approved 00:10
SW060143 3252  ST ALBANS DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW060223 2702  WOODSTOCK RD LALM 03/14/2007 Scott Priegel Approved 00:10
SW060265 19391  FRANCISCA WY YL  03/14/2007 Scott Priegel Approved 00:10
SW060309 2631  PIEDMONT AV LALM 03/14/2007 Scott Priegel Approved 00:10
SW060395 2641  MAIN WAY DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW070005 2851  BRIMHALL DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW070045 12032  WEATHERBY RD LALM 03/14/2007 Scott Priegel Approved 00:10
SW070049 12601  MARTHA ANN DR LALM 03/14/2007 Scott Priegel Approved 00:10
SW050327 3311  ROSSMOOR WY LALM 03/15/2007 Scott Priegel
SW050371 3082  BURNEY PL LALM 03/15/2007 Scott Priegel Approved 00:10
SW060183 11372  DRYSDALE LN LALM 03/15/2007 Scott Priegel Approved 00:10
SW060200 2921  EDGELEY PL LALM 03/15/2007 Scott Priegel Approved 00:10
SW060245 11802  NEWBURY RD LALM 03/15/2007 Scott Priegel Approved 00:10
SW060276 3212  ORLANDO RD LALM 03/15/2007 Scott Priegel Approved 00:10
SW060331 11542  WEATHERBY RD LALM 03/15/2007 Scott Priegel Approved 00:10
SW070032 3311  ROSSMOOR WY LALM 03/15/2007 Scott Priegel Approved 00:10
GA030006 23235  REEF POINT DR IRVC 10/24/2006 Tim Hertel Approved 00:05
GA050010 22800  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:08
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GA050013 22701  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:15
GA050014 22556  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:20
GA050016 22577  PELICAN HILL ROAD SOUTH  IRVC 10/24/2006 Tim Hertel Approved 00:15
GA050017 11  AVALON VISTA  IRVC 10/24/2006 Tim Hertel Approved 00:10
GA050018 15  AVALON VISTA  IRVC 10/24/2006 Tim Hertel Approved 00:10
GB050095 2791  COPA DE ORO DR LALM 10/24/2006 Tim Hertel Approved 00:07
GB050112 10182  COWAN HEIGHTS DR SA  10/24/2006 Tim Hertel Approved 00:08
GB060085 1  PELICAN CREST DR IRVC 10/24/2006 Tim Hertel Approved 00:15
GB060085 1  PELICAN CREST DR IRVC 10/25/2006 Tim Hertel Request Cancelled 00:05
GA050025 9902  RANGEVIEW DR SA  11/03/2006 Jerry Anderson Reviewed 00:15
GB050011 1662  KIMBERWICKE DR SA  11/16/2006 Jerry Anderson Reviewed 00:15
GB050113 6  SEA GREENS  IRVC 12/08/2006 Tim Hertel Reviewed 00:10
GA050019 15847  LAMBERT RD BREA 01/19/2007 Jerry Anderson Denied ( No Superintendant 00:15
GA050019 15847  LAMBERT RD BREA 01/24/2007 Jerry Anderson Reviewed 01:00
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Inspector Comments
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Inspector Comments
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Inspector Comments
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Inspector Comments

Need BMP-maintenace re-inspection on 10/19/06

Remove fertilizer from street
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Inspector Comments
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Inspector Comments

0041965



Inspector Comments

RET. Walls are Not built ,not ready,BMP are ok.
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Inspector Comments
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Inspector Comments
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Inspector Comments

Cloudy with chance of rain tonight.

Partly cloudy
Partly cloudy
Partly Cloudy
Partly cloudy
Cloudy
Cloudy
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Inspector Comments

Sunny
Sunny
Sunny
Sunny
Sunny

Sunny

Narainjal-tank farm,lower south side rode, R/R sand bags and 
add snad bagsat east and west side slopes.  R/R plastic 
sheathing and sand bag per BMP. (Best Management 
Practices) Befor Next rain forcast
10,000 GALLON DEISAL TANK, WORK NOT STARTED
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Inspector Comments
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Inspector Comments
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Inspector Comments
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Inspector Comments
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Inspector Comments

scheduled insp for NPDES-no problems
scheduled NPDESinsp.

0041975



Inspector Comments
scheduled NPDESinsp

no problems-e/c in place
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Permit No. Address Insp. Date Inspector Result Insp. Time
SW060068 4  HAMPSHIRE CT LDRA 07/10/2006 Scott Priegel Approved 00:10
SW060189 18  MISSION RIDGE RD LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060191 14  SAN LUIS OBISPO ST LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060196 20  BEACON PT LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060202 23  PORTALON CT LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060206 21  FLINTRIDGE AV LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060214 2  GALAXY ISLE  LDRA 07/13/2006 Scott Priegel Approved 00:10
SW060205 15  BOBBY JONES LN CDC 07/14/2006 Scott Priegel Approved 00:10
SW060167 21  BECKER DR LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060170 8  RICKIE LN LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060171 5  SAN LUIS OBISPO ST LDRA 07/18/2006 Scott Priegel Correction ( See Correction Notice) 00:20
SW060174 9  ERIC ST LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060175 31  BASILICA PL LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060176 19  CHERRY HILLS DR CDC 07/18/2006 Scott Priegel Approved 00:10
SW060177 10  KANE LN LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060179 5  DEERFIELD PL TRAB 07/18/2006 Scott Priegel Approved 00:10
SW060180 18  ROSHELLE LN LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060185 8  OAK CANYON TR CDC 07/18/2006 Scott Priegel Approved 00:10
SW060186 19  BASILICA PL LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060187 14  GALAXY ISLE  LDRA 07/18/2006 Scott Priegel Approved 00:10
SW060147 49  SNOW BUSH ST LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060149 27  BASILICA PL LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060150 5  FRIAR LN LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060153 32  Scarlet Maple DR LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060158 3  ERIC ST LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060164 6  STERLING GLEN  LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060165 18  ELISSA LN LDRA 07/20/2006 Scott Priegel Approved 00:10
SW060145 20  RUNNING BROOK DR CDC 07/25/2006 Scott Priegel Approved 00:10
SW060161 15  PORTMARNOCH CT CDC 07/25/2006 Scott Priegel Approved 00:10
SW060171 5  SAN LUIS OBISPO ST LDRA 07/25/2006 Scott Priegel Approved 00:10
SW060076 21  BENT OAK  CDC 07/26/2006 Scott Priegel Approved 00:10
SW060077 4  SONGBIRD RD CDC 07/26/2006 Scott Priegel Approved 00:10
SW060079 20  MISSION RIDGE RD LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060083 12  SAN LUIS OBISPO ST LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060084 10  SAN LUIS OBISPO ST LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060085 2  WHITEHOLLOW  CDC 07/26/2006 Scott Priegel Approved 00:10
SW060087 12  CHAPARRAL CT LASF 07/26/2006 Scott Priegel Approved 00:10

RDMD/Planning and Development Services
NPDES Inspection Activity Report 2006-07 Reporting Pe
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SW060089 3  SAN LUIS OBISPO ST LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060090 12  BASILICA PL LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060091 43  Shively RD LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060096 17  PADRE PL LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060097 21  PLEASANTON LN LDRA 07/26/2006 Scott Priegel Approved 00:10
SW060106 19  CAELUM CT CDC 07/26/2006 Scott Priegel Approved 00:10
SW060117 31532  VIA COYOTE  CDC 07/26/2006 Scott Priegel Approved 00:10
SW060109 20  COUSTEAU LN LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060110 47  CREEK VIEW RD CDC 08/08/2006 Scott Priegel Approved 00:10
SW060111 22  Baudin CR LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060114 9  HAVENHURST DR CDC 08/08/2006 Scott Priegel Approved 00:10
SW060115 10  HUBBARD WY CDC 08/08/2006 Scott Priegel Approved 00:10
SW060122 12  FAYETTE CI LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060124 18  KENT CT LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060126 9  KANE LN LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060128 5  WAVERLY PL LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060129 5  COPIOUS LN LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060131 5  BEACON PT LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060132 17  Chardonnay DR LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060134 5  BASILICA PL LDRA 08/08/2006 Scott Priegel Approved 00:10
SW060139 9  CONSTELLATION WY CDC 08/08/2006 Scott Priegel Approved 00:10
SW060142 25  Scarlet Maple DR LDRA 08/08/2006 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060103 16  JOHN ST LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060108 1  SHEPHERD CT LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060113 4  FOX HOLE RD LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060116 15  FRIAR LN LDRA 08/09/2006 Scott Priegel Approved 00:10
SW060099 1400  EMERALD BAY  LAG 08/10/2006 Scott Priegel Request Cancelled
SW060086 116  EMERALD BAY  LAG 08/11/2006 Scott Priegel Approved 00:10
SW060099 1400  EMERALD BAY  LAG 08/11/2006 Scott Priegel Approved 00:10
SW030153 11  PAMELA WY CDC 08/15/2006 Scott Priegel Approved 00:10
SW030181 20  LONG VIEW RD CDC 08/15/2006 Scott Priegel Approved 00:10
SW030227 22  SONGBIRD RD CDC 08/15/2006 Scott Priegel Approved 00:10
SW030262 11  SHARON LN CDC 08/15/2006 Scott Priegel Approved 00:10
SW040033 14  COASTAL OAK LN CDC 08/15/2006 Scott Priegel Approved 00:10
SW040105 15  FLAGSTONE  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040126 2  BLACK WALNUT  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040138 4  LONE WOLF  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040207 34  CAMBRIDGE CT CDC 08/15/2006 Scott Priegel Approved 00:10
SW040212 15  SEACLIFF  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040213 15  PEBBLE BEACH  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040231 8  ALTIMIRA  CDC 08/15/2006 Scott Priegel Approved 00:10
SW040278 8  FLAT IRON RD CDC 08/15/2006 Scott Priegel Approved 00:10
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SW040345 12  WAYFAIRE  LASF 08/15/2006 Scott Priegel Approved 00:10
SW040364 17  BENT OAK  CDC 08/15/2006 Scott Priegel Request Cancelled
SW040397 23  BRONCO ST CDC 08/15/2006 Scott Priegel Approved 00:10
SW040417 8  SUNNYDALE LN LASF 08/15/2006 Scott Priegel Approved 00:10
SW040041 31  Bainbridge AV LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040086 33  Sachem WY LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040111 36  THALIA ST LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040125 14  MAGNOLIA DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040133 2  CASTOR CT LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040150 6  Falabella DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040189 27  CHIMNEY LN LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040322 10  FOLIATE WY LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040326 1  MAGNOLIA DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW040332 16  FALKNER DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW050053 4  HALLCREST DR LDRA 08/16/2006 Scott Priegel Approved 00:10
SW050064 5  FOX HOLE RD LDRA 08/16/2006 Scott Priegel Approved 00:10
SW050111 50  ROLLING RIDGE  LASF 08/16/2006 Scott Priegel Approved 00:10
SW050127 6  BELL PASTURE RD LDRA 08/16/2006 Scott Priegel Approved 00:10
SW020465 39  CAMBRIDGE CT CDC 08/17/2006 Scott Priegel Approved 00:10
SW020475 7  SUNNY SLOPE  LASF 08/17/2006 Scott Priegel Approved 00:10
SW020479 21  RUNNING BROOK DR CDC 08/17/2006 Scott Priegel Approved 00:10
SW020486 8  MARBLE CREEK LN CDC 08/17/2006 Scott Priegel Approved 00:10
SW030188 1  CANDLEWIND CT LDRA 08/17/2006 Scott Priegel Approved 00:10
SW030295 40  LEWISTON CT LDRA 08/17/2006 Scott Priegel Approved 00:10
SW030360 56  SKYWOOD ST LDRA 08/17/2006 Scott Priegel Approved 00:10
SW040005 32  DEERFIELD PL TRAB 08/17/2006 Scott Priegel Approved 00:10
SW050164 30832  VIA VISTA  CDC 08/17/2006 Scott Priegel Approved 00:10
SW050178 23201  VIA CELESTE  CDC 08/17/2006 Scott Priegel Approved 00:10
SW050186 22931  SONRIENTE TR CDC 08/17/2006 Scott Priegel Approved 00:10
SW050188 30845  VIA COLINAS  CDC 08/17/2006 Scott Priegel Approved 00:10
SW050197 15  BELL PASTURE RD LDRA 08/17/2006 Scott Priegel Approved 00:10
SW050323 16  KENT CT LDRA 08/17/2006 Scott Priegel Approved 00:10
SW020467 2  MERRILL HILL  LDRA 08/22/2006 Scott Priegel Approved 00:10
SW030474 6  Parliament PL LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050311 17  LULLABY CI LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050314 1  WHIPPOORWILL RD CDC 08/22/2006 Scott Priegel Approved 00:10
SW050317 15  KENT CT LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050330 49  FLINTRIDGE AV LDRA 08/22/2006 Scott Priegel Approved 00:10
SW050347 12  BENT OAK  CDC 08/22/2006 Scott Priegel Approved 00:10
SW050366 5  CASTLETREE  LASF 08/22/2006 Scott Priegel Approved 00:10
SW050377 2  EPONA WY LDRA 08/22/2006 Scott Priegel Approved 00:10
SW040339 106  EMERALD BAY  LAG 08/28/2006 Scott Priegel Approved 00:10
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SW050382 8  GALAXY ISLE  LDRA 08/29/2006 Scott Priegel Approved 00:10
SW060035 2  EPONA WY LDRA 08/29/2006 Scott Priegel Approved 00:10
SW050403 2  SHASTA CT LASF 08/30/2006 Scott Priegel Approved 00:10
SW060033 32  CHISHOLM TR TRAB 08/30/2006 Scott Priegel Approved 00:10
SW060036 31021  VIA COLINAS  CDC 08/30/2006 Scott Priegel Approved 00:10
SW060040 31301  TRIGO TR CDC 08/30/2006 Scott Priegel Approved 00:10
SW060043 31192  VIA COLINAS  CDC 08/30/2006 Scott Priegel Approved 00:10
SW050384 2  HALLCREST DR LDRA 09/08/2006 Scott Priegel Approved 00:10
SW050400 5  RICKIE LN LDRA 09/08/2006 Scott Priegel Approved 00:10
SW060010 6  FRANCISCAN CT LDRA 09/08/2006 Scott Priegel Approved 00:10
SW060047 4  CRESTMONT CT LDRA 09/08/2006 Scott Priegel Approved 00:10
SW060055 1  DEVONWOOD DR CDC 09/12/2006 Scott Priegel Approved 00:10
SW060023 7  FAYETTE CI LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060056 7  KENT CT LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060059 16  ELISSA LN LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060063 8  FOREST ST LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060068 4  HAMPSHIRE CT LDRA 09/14/2006 Scott Priegel Approved 00:10
SW060070 17  GALAXY ISLE  LDRA 09/14/2006 Scott Priegel Approved 00:10
SW050324 174  EMERALD BAY  LAG 09/25/2006 Scott Priegel Approved 00:10
RW060056 116  EMERALD BAY  LAG 10/19/2006 Ed Hernandez Request Cancelled
DM060062 11  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS031779 110  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:15
RS040297 106  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS040847 73  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS050099 136  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS051258 116  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:25
RS051926 174  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:20
RS060163 46  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS060368 94  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS060467 105  EMERALD BAY  LAG 10/24/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS061032 95  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RW060381 77  EMERALD BAY  LAG 10/24/2006 Scott Priegel Approved 00:10
RS040727 405  EMERALD BAY  LAG 10/25/2006 Scott Priegel Approved 00:10
RS041136 319  EMERALD BAY  LAG 10/25/2006 Scott Priegel Correction ( See Correction Notice) 00:40
RS051913 245  EMERALD BAY  LAG 10/25/2006 Scott Priegel Approved 00:10
RS052030 333  EMERALD BAY  LAG 10/25/2006 Scott Priegel Approved 00:10
RS060467 105  EMERALD BAY  LAG 10/25/2006 Scott Priegel Correction ( See Correction Notice) 00:55
RS041572 924  EMERALD BAY  LAG 10/26/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS041872 828  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RS050283 804  EMERALD BAY  LAG 10/26/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS051412 1103  EMERALD BAY  LAG 10/26/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS051757 1008  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RS052242 813  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
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RS060163 46  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RW050307 1400  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
RW060330 805  EMERALD BAY  LAG 10/26/2006 Scott Priegel Approved 00:10
NR050040 27877 M1-M4 TAMARACK LN LDRA 10/30/2006 Scott Priegel Approved 00:20
NR050202 1  AURA LN LDRA 10/30/2006 Scott Priegel Denied ( Work Not Ready) 00:13
NR050323 29597  MICHAEL RD LDRA 10/30/2006 Scott Priegel Correction ( See Correction Notice) 00:15
NR060094 27968  ADELE ST LDRA 10/30/2006 Scott Priegel Approved 00:15
NR060095 27968  JULIA ST LDRA 10/30/2006 Scott Priegel Approved 00:15
NR060379 28183  KELLY LN LDRA 10/30/2006 Scott Priegel Approved 00:15
RT030811 5  HARLEQUIN ST LDRA 10/30/2006 Scott Priegel Approved 00:10
RT030812 3  HARLEQUIN ST LDRA 10/30/2006 Scott Priegel Approved 00:10
RT050259 2  EVANSTON PL LDRA 10/30/2006 Scott Priegel Approved 00:10
RT050260 1  EVANSTON PL LDRA 10/30/2006 Scott Priegel Approved 00:10
RS041136 319  EMERALD BAY  LAG 10/31/2006 Scott Priegel Approved 00:10
NR050273 999  Corporate DR LDRA 11/01/2006 Scott Priegel Correction ( See Correction Notice) 00:50
NR060086 777  Corporate DR LDRA 11/01/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RT030975 7  HAMMOND RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT030976 5  HAMMOND RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT030977 3  HAMMOND RD LDRA 11/02/2006 Scott Priegel Approved 00:05
RT040980 23  KELLY LN LDRA 11/02/2006 Scott Priegel Approved 00:10
RT040981 21  KELLY LN LDRA 11/02/2006 Scott Priegel Approved 00:10
RT041038 12  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041039 15  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041040 11  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041041 9  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:08
RT041042 7  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT041043 5  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT041044 3  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT041045 1  STELLAR ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:07
RT050011 7  CAMBRIDGE RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050116 10  CONNOR CT LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050117 8  CONNOR CT LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050146 2  PISTORIA LN LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050192 1  HAMMOND RD LDRA 11/02/2006 Scott Priegel Denied ( No Plans on Job) 00:20
RT050198 24  WALTHAM RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050199 22  WALTHAM RD LDRA 11/02/2006 Scott Priegel Approved 00:10
RT050283 22  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050284 24  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050285 28  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050286 30  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050287 31  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050288 29  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050289 27  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
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RT050290 25  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050291 23  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050292 21  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:06
RT050293 19  PISANO ST LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050348 10  PISTORIA LN LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050349 12  PISTORIA LN LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060001 26  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060002 24  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060003 2  ANDROMEDA ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060004 4  ANDROMEDA ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060007 23  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT060008 25  GALAXY ISLE  LDRA 11/02/2006 Scott Priegel Approved 00:05
RT050192 1  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:08
RT050193 2  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:08
RT050194 4  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:08
RT050195 6  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT050196 8  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT050197 10  HAMMOND RD LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT050424 8  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050425 10  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050426 12  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050427 14  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050428 1  HARLEQUIN ST LDRA 11/03/2006 Scott Priegel Approved 00:07
RT050460 21  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050461 19  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050462 17  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050463 15  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050464 11  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT050465 9  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050466 7  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050467 5  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050468 3  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050469 1  ANAPAMU ST LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:05
RT050470 19  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050471 17  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050472 15  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050473 11  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050474 9  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050475 7  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050476 5  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:04
RT050477 2  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
RT050478 4  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
RT050479 6  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
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RT050480 8  ALI LN LDRA 11/03/2006 Scott Priegel Correction ( See Correction Notice) 00:03
RT050528 9  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:04
RT050529 7  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050530 5  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050531 2  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050532 4  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050533 6  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050534 8  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050535 10  JENNY LN LDRA 11/03/2006 Scott Priegel Approved 00:03
RT050409 1  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050410 8  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050411 14  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050412 16  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT050413 18  BRITTLESTAR RD LDRA 11/06/2006 Scott Priegel Approved 00:06
RT060034 12  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060035 14  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060036 16  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060037 18  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:07
RT060038 20  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060039 19  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060048 2  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060049 4  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060050 6  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060051 8  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
RT060052 10  KELLY LN LDRA 11/06/2006 Scott Priegel Correction ( See Correction Notice) 00:06
NR050202 1  AURA LN LDRA 11/07/2006 Scott Priegel Correction ( See Correction Notice) 00:30
NR050323 29597  MICHAEL RD LDRA 11/07/2006 Scott Priegel Approved 00:10
RT060026 1  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060027 3  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060028 5  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060029 7  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:05
RT060030 6  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060031 4  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060032 2  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060040 11  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060041 15  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060042 17  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060043 16  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060044 12  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060045 10  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
RT060046 8  JULIA ST LDRA 11/07/2006 Scott Priegel Approved 00:04
NR050388 1101  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
NR050389 1501  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
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NR050390 1701  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
NR050391 1901  Corporate DR LDRA 11/08/2006 Scott Priegel Correction ( See Correction Notice) 00:15
RS040847 73  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
RS050099 136  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
RS051412 1103  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
RS060467 105  EMERALD BAY  LAG 11/08/2006 Scott Priegel Approved 00:10
NR040229 30901  OSO PK CDC 11/09/2006 Scott Priegel Approved 00:10
NR050202 1  AURA LN LDRA 11/09/2006 Scott Priegel Approved 00:23
NR060380 25031  PANORAMA  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060496 5  RUNNING BROOK DR CDC 11/09/2006 Scott Priegel Approved 00:10
RS060535 16  LUSITANO  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060642 24  TORREY PINES  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060668 5  DOUGLASS DR CDC 11/09/2006 Scott Priegel Approved 00:10
RS060697 1  DEVONWOOD DR CDC 11/09/2006 Scott Priegel Approved 00:10
RS060776 16  BORDEAUX  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060807 9  BRENTWOOD  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060858 2  WHITEHOLLOW  CDC 11/09/2006 Scott Priegel Approved 00:10
RS060891 5  KEATS CT CDC 11/09/2006 Scott Priegel Approved 00:10
RS061049 31672  VIA PATO  CDC 11/09/2006 Scott Priegel Approved 00:10
RS061050 15  PORTMARNOCH CT CDC 11/09/2006 Scott Priegel Approved 00:10
RS061065 23542  VIA HALCON  CDC 11/09/2006 Scott Priegel Approved 00:10
RT050460 21  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050461 19  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050462 17  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050463 15  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050464 11  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:03
RT050465 9  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050466 7  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050467 5  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050468 3  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050469 1  ANAPAMU ST LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050470 19  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:01
RT050471 17  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:01
RT050472 15  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050473 11  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050474 9  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050475 7  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050476 5  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050477 2  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050478 4  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050479 6  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RT050480 8  ALI LN LDRA 11/09/2006 Scott Priegel Approved 00:02
RS041572 924  EMERALD BAY  LAG 11/13/2006 Scott Priegel Approved 00:10

0041984



RS050283 804  EMERALD BAY  LAG 11/13/2006 Scott Priegel Approved 00:10
RS061014 31021  VIA COLINAS  CDC 11/13/2006 Scott Priegel Approved 00:10
RS061130 38  GOLDMINE ST CDC 11/13/2006 Scott Priegel Approved 00:10
RS061232 33  CHARLESTON LN CDC 11/13/2006 Scott Priegel Approved 00:10
RS061246 7  DEVONWOOD DR CDC 11/13/2006 Scott Priegel Approved 00:10
RS061282 11  AUGUSTA  CDC 11/13/2006 Scott Priegel Approved 00:10
RS061375 15  BOBBY JONES LN CDC 11/13/2006 Scott Priegel Approved 00:10
RS061382 19  CAELUM CT CDC 11/13/2006 Scott Priegel Approved 00:10
NR050273 999  Corporate DR LDRA 11/14/2006 Scott Priegel Approved 00:15
NR060086 777  Corporate DR LDRA 11/14/2006 Scott Priegel Approved 00:15
RS061336 42  KINGFISHER CT CDC 11/14/2006 Scott Priegel Approved 00:10
RS061454 17  RIVIERA  CDC 11/14/2006 Scott Priegel Approved 00:10
RS061631 5  BLACKHAWK  CDC 11/14/2006 Scott Priegel Approved 00:10
RS061691 23  RIVIERA  CDC 11/14/2006 Scott Priegel Approved 00:10
RT050192 1  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050193 2  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050194 4  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050195 6  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050196 8  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT050197 10  HAMMOND RD LDRA 11/14/2006 Scott Priegel Approved 00:02
RT060034 12  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060035 14  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060036 16  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060037 18  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060038 20  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060039 19  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060048 2  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060049 4  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060050 6  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060051 8  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
RT060052 10  KELLY LN LDRA 11/14/2006 Scott Priegel Approved 00:03
NR050163 18751  LAGUNA CANYON RD LAG 11/16/2006 Scott Priegel Approved 00:15
RS041133 11  MANCHESTER CT CDC 11/16/2006 Scott Priegel Approved 00:10
RS050671 9  HARTFORD CT CDC 11/16/2006 Scott Priegel Approved 00:10
RS051012 5  PINE VALLEY  CDC 11/16/2006 Scott Priegel Approved 00:10
RS052000 23  PORTMARNOCH CT CDC 11/16/2006 Scott Priegel Approved 00:10
RS052228 31742  CONTIJO WY CDC 11/16/2006 Scott Priegel Approved 00:10
RS060093 10  TUCSON  CDC 11/16/2006 Scott Priegel Approved 00:10
RS060308 24  BRENTANO DR CDC 11/16/2006 Scott Priegel Approved 00:10
RS061508 4  GOOSEBERRY CT CDC 11/16/2006 Scott Priegel Approved 00:10
RW060427 145  EMERALD BAY  LAG 11/16/2006 Scott Priegel Approved 00:20
RW060638 1  LADBROOK GROVE  CDC 11/16/2006 Scott Priegel Approved 00:10
RS021211 31981 VIA GALLO CDC 11/27/2006 Scott Priegel Approved 00:10

0041985



RS023531 23252  VIA DORADO  CDC 11/27/2006 Scott Priegel Approved 00:10
RS040823 31661  VIA COYOTE  CDC 11/27/2006 Scott Priegel Approved 00:10
RS041418 30822  VIA VISTA  CDC 11/27/2006 Scott Priegel Approved 00:10
RS041964 23611  VIA AGUILA  CDC 11/27/2006 Scott Priegel Correction ( See Correction Notice) 00:25
RS042345 31932  VIA COYOTE  CDC 11/27/2006 Scott Priegel Approved 00:10
RS050589 31911  VIOLETA LN CDC 11/27/2006 Scott Priegel Approved 00:10
RS050867 31891  VIA OSO  CDC 11/27/2006 Scott Priegel Approved 00:10
RS050952 31971  VIA GALLO  CDC 11/27/2006 Scott Priegel Approved 00:10
RS051075 4  VIA TERRACALETA  CDC 11/27/2006 Scott Priegel Approved 00:10
RS051283 31776  VIA PERDIZ  CDC 11/27/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS051930 23201  VIA CELESTE  CDC 11/27/2006 Scott Priegel Approved 00:10
RS040303 30845  VIA COLINAS  CDC 11/29/2006 Scott Priegel Approved 00:20
RS041091 31841  APUESTO WY CDC 11/29/2006 Scott Priegel Approved 00:15
RS041487 31831  VIA COYOTE  CDC 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS041963 31651  VIA COYOTE  CDC 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:20
RS042332 15  CHISHOLM TR TRAB 11/29/2006 Scott Priegel Approved 00:10
RS042351 20722  TRABUCO OAKS DR TRAB 11/29/2006 Scott Priegel Approved 00:10
RS051018 18  CALLE DE PRINCESA  CDC 11/29/2006 Scott Priegel Approved 00:10
RS051753 30843  VIA COLINAS  CDC 11/29/2006 Scott Priegel Approved 00:10
RS051941 25  ROLLING HILLS  CDC 11/29/2006 Scott Priegel Approved 00:10
RS052003 20482  TRABUCO OAKS DR TRAB 11/29/2006 Scott Priegel Approved 00:10
RS060040 20262  TRABUCO OAKS DR TRAB 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:25
RS060056 32021  VIA OSO  CDC 11/29/2006 Scott Priegel Approved 00:10
RS060274 20502  ROSE CANYON RD TRAB 11/29/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS060422 18  NORTHAMPTON PL CDC 11/29/2006 Scott Priegel Approved 00:10
RS060720 30841  VIA COLINAS  CDC 11/29/2006 Scott Priegel Approved 00:10
RS061235 6  YELLOWPINE LN TRAB 11/29/2006 Scott Priegel Approved 00:10
RW040514 19601  LIVE OAK CANYON RD TRAB 11/29/2006 Scott Priegel Approved 00:10
RW050466 3  VIA PRESEA  CDC 11/29/2006 Scott Priegel Approved 00:10
RW060503 31812  VIOLETA LN CDC 11/29/2006 Scott Priegel Approved 00:10
RS052187 15  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:15
RS060051 17  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:10
RS060152 1  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:20
RS060302 17  ALEXA LN LDRA 11/30/2006 Ed Hernandez Approved 00:20
RS060633 92  BELL PASTURE RD LDRA 11/30/2006 Ed Hernandez Correction ( See Correction Notice) 00:20
RS060686 33  ABYSSINIAN WY LDRA 11/30/2006 Ed Hernandez Approved 00:16
RS061146 2  BECKER DR LDRA 11/30/2006 Ed Hernandez Approved 00:10
RS061349 10  Beechtree ST LDRA 11/30/2006 Ed Hernandez Approved 00:16
RS061352 33  BASILICA PL LDRA 11/30/2006 Ed Hernandez Approved 00:10
RS061520 25  ANNA LN LDRA 11/30/2006 Ed Hernandez Approved 00:15
RS061699 33  BASILICA PL LDRA 11/30/2006 Ed Hernandez Approved 00:10
RW050049 2  ANDROMEDA ISLE  LDRA 11/30/2006 Ed Hernandez Approved 00:15
RW060570 9  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:15
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RW060571 9  BROKEN ARROW ST LDRA 11/30/2006 Ed Hernandez Approved 00:10
RS060933 7  DRACKERT LN LDRA 12/01/2006 Ed Hernandez Approved 00:08
RS061207 20  Clydesdale DR LDRA 12/01/2006 Ed Hernandez Approved 00:20
RS061212 8  DOWNING ST LDRA 12/01/2006 Ed Hernandez Approved 00:08
RS061233 9  DRACKERT LN LDRA 12/01/2006 Ed Hernandez Approved 00:08
RW060134 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06
RW060135 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06
RW060136 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06
RW060137 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06
RW060138 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:06
RW060139 999  Corporate DR LDRA 12/01/2006 Ed Hernandez Approved 00:26
RW060495 45  DOWNING ST LDRA 12/01/2006 Ed Hernandez Approved 00:08
NR050388 1101  Corporate DR LDRA 12/05/2006 Scott Priegel Approved 00:10
RS051154 832  EMERALD BAY  LAG 12/05/2006 Scott Priegel Approved 00:15
NR050389 1501  Corporate DR LDRA 12/06/2006 Scott Priegel Approved 00:05
NR050390 1701  Corporate DR LDRA 12/06/2006 Scott Priegel Approved 00:05
NR050391 1901  Corporate DR LDRA 12/06/2006 Scott Priegel Approved 00:05
RS050314 5  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Approved 00:15
RS051562 2  FOREST ST LDRA 12/06/2006 Ed Hernandez Approved 00:15
RS051564 2  FOREST ST LDRA 12/06/2006 Ed Hernandez Approved 00:15

RS051670 4  FRANCISCAN CT LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15

RS052064 2  FRANCISCAN CT LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15
RS052131 11  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15

RS060103 20  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Correction ( See Correction Notice) 00:15

RS060230 4  CRESTMONT CT LDRA 12/06/2006 Ed Hernandez Request Cancelled
RS060239 15  FOX HOLE RD LDRA 12/06/2006 Ed Hernandez Approved 00:15
RS060952 45  DOWNING ST LDRA 12/06/2006 Ed Hernandez Request Cancelled
RS061212 8  DOWNING ST LDRA 12/06/2006 Ed Hernandez Request Cancelled
RS061453 31232  VIA COLINAS  CDC 12/06/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RW060093 4  FRIAR LN LDRA 12/06/2006 Ed Hernandez Approved 00:15
RW060221 5  FRIAR LN LDRA 12/06/2006 Ed Hernandez Approved 00:15
RW060470 15  FRIAR LN LDRA 12/06/2006 Ed Hernandez Approved 00:15
RW060495 45  DOWNING ST LDRA 12/06/2006 Ed Hernandez Request Cancelled
RW060525 4  DAWNWOOD  LDRA 12/06/2006 Ed Hernandez Request Cancelled

RS051563 5  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12

RS051856 1  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Approved 00:12

RS051945 8  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:10

RS052354 11  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Approved 00:10

0041987



RS061639 17  FOX HOLE RD LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12

RW040446 29215  ETHEREAL ST LDRA 12/07/2006 Ed Hernandez Request Cancelled
RW050529 11  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Approved 00:10

RW060001 8  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:10

RW060002 8  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:10

RW060134 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05
RW060135 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05
RW060136 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05
RW060137 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05
RW060138 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05
RW060139 999  Corporate DR LDRA 12/07/2006 Ed Hernandez Approved 00:05

RW060449 5  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12

RW060450 5  SAN JOSE ST LDRA 12/07/2006 Ed Hernandez Correction ( See Correction Notice) 00:12

RS052033 18  GARDENIA ST LDRA 12/08/2006 Ed Hernandez Approved 00:15
RS060112 4  GALAXY ISLE  LDRA 12/08/2006 Ed Hernandez Request Cancelled
RS060316 4  GALAXY ISLE  LDRA 12/08/2006 Ed Hernandez Request Cancelled
RS061677 4  GALAXY ISLE  LDRA 12/08/2006 Ed Hernandez Request Cancelled
RW050355 24  KELLY LN LDRA 12/08/2006 Ed Hernandez Approved 00:15
RW050356 3  KATHRYN LN LDRA 12/08/2006 Ed Hernandez Approved 00:15
RW050429 43  MICHAEL RD LDRA 12/08/2006 Ed Hernandez Approved 00:15
RW050430 41  MICHAEL RD LDRA 12/08/2006 Ed Hernandez Approved 00:15
RW060035 1  KENT CT LDRA 12/08/2006 Ed Hernandez Approved 00:15
RW060143 19  LENNOX CT LDRA 12/08/2006 Ed Hernandez Approved 00:15
RS050320 20  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Approved 00:10
RS050816 18  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Approved 00:10
RS052132 14  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS052353 8  MISSION RIDGE RD LDRA 12/11/2006 Scott Priegel Approved 00:08
RS060991 17  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061010 18  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061019 20  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061418 7  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061583 11  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061585 9  ROSHELLE LN LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061596 15  PADRE PL LDRA 12/11/2006 Scott Priegel Approved 00:10
RS061630 31  PORTALON CT LDRA 12/11/2006 Scott Priegel Approved 00:10

0041988



RW050326 17  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050327 15  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050328 11  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050329 9  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050330 7  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050331 5  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050332 3  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RW050333 1  PISANO ST LDRA 12/11/2006 Scott Priegel Approved 00:10
RS051862 6  SURREY FARM WY LDRA 12/12/2006 Scott Priegel Approved 00:10
RS052016 22  SKY RANCH RD LDRA 12/12/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS060401 12  SAN LUIS OBISPO ST LDRA 12/12/2006 Scott Priegel Approved 00:10
RS060584 5  WAVERLY PL LDRA 12/12/2006 Scott Priegel Approved 00:10
RS060597 26  SKY RANCH RD LDRA 12/12/2006 Scott Priegel Correction ( See Correction Notice) 00:30
RS061535 31  TRANQUILITY PL LDRA 12/12/2006 Scott Priegel Approved 00:10
RS061725 9  WELBE CR LDRA 12/12/2006 Scott Priegel Approved 00:10
RS061779 7  STARLIGHT ISLE  LDRA 12/12/2006 Scott Priegel Approved 00:10
RS061857 16  STARLIGHT ISLE  LDRA 12/12/2006 Scott Priegel Approved 00:10
RW050147 11  SAM ST LDRA 12/12/2006 Scott Priegel Approved 00:10
RW050366 28318  SKY RANCH RD LDRA 12/12/2006 Scott Priegel Approved 00:10
RS041487 31831  VIA COYOTE  CDC 12/13/2006 Scott Priegel Approved 00:10
RS041963 31651  VIA COYOTE  CDC 12/13/2006 Scott Priegel Approved 00:10
RS041964 23611  VIA AGUILA  CDC 12/13/2006 Scott Priegel Approved 00:10
RS051283 31776  VIA PERDIZ  CDC 12/13/2006 Scott Priegel Approved 00:10
RS060040 20262  TRABUCO OAKS DR TRAB 12/13/2006 Scott Priegel Approved 00:10
RS060274 20502  ROSE CANYON RD TRAB 12/13/2006 Scott Priegel Approved 00:10
RS052016 22  SKY RANCH RD LDRA 12/27/2006 Scott Priegel Approved 00:10
RS052132 14  MISSION RIDGE RD LDRA 12/27/2006 Scott Priegel Approved 00:10
RS060597 26  SKY RANCH RD LDRA 12/27/2006 Scott Priegel Approved 00:10
RS061453 31232  VIA COLINAS  CDC 12/27/2006 Scott Priegel Approved 00:10
DM060083 171  EMERALD BAY  LAG 01/09/2007 Scott Priegel Approved 00:10
RW060427 145  EMERALD BAY  LAG 01/09/2007 Scott Priegel Correction ( See Correction Notice) 00:25
RW060427 145  EMERALD BAY  LAG 01/10/2007 Scott Priegel Approved 00:10
RS060802 98  EMERALD BAY  LAG 01/11/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS060852 253  EMERALD BAY  LAG 01/11/2007 Scott Priegel Approved 00:20
RT030811 5  HARLEQUIN ST LDRA 01/17/2007 Scott Priegel Approved 00:10
RT040977 1  KATY ROSE LN LDRA 01/17/2007 Scott Priegel Approved 00:07
RT040978 5  KATY ROSE LN LDRA 01/17/2007 Scott Priegel Approved 00:07
RT040979 11  KATY ROSE LN LDRA 01/17/2007 Scott Priegel Approved 00:06
RT050460 21  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:04
RT050461 19  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:04
RT050462 17  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:04
RT050463 15  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050464 11  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
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RT050465 9  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050466 7  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050467 5  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050468 3  ANAPAMU ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT050470 19  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050471 17  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050472 15  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050473 11  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050474 9  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050475 7  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050476 5  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050477 2  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050478 4  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050479 6  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050480 8  ALI LN LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT060026 1  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:04
RT060027 3  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:03
RT060028 5  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060029 7  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060030 6  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060031 4  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060032 2  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060040 11  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060041 15  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060042 17  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060043 16  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060044 12  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060045 10  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060046 8  JULIA ST LDRA 01/17/2007 Scott Priegel Approved 00:02
RT060122 21  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060123 19  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060124 17  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060125 15  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060126 11  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060127 9  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060128 7  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060129 5  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060130 3  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT060131 1  SAM ST LDRA 01/17/2007 Scott Priegel Correction ( See Correction Notice) 00:03
RT040980 23  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:08
RT040981 21  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT050011 7  CAMBRIDGE RD LDRA 01/18/2007 Scott Priegel Approved 00:10
RT050146 2  PISTORIA LN LDRA 01/18/2007 Scott Priegel Approved 00:05
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RT050147 4  PISTORIA LN LDRA 01/18/2007 Scott Priegel Approved 00:06
RT050148 6  PISTORIA LN LDRA 01/18/2007 Scott Priegel Approved 00:06
RT050285 28  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050286 30  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050287 31  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050288 29  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050289 27  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050290 25  PISANO ST LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050348 10  PISTORIA LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050349 12  PISTORIA LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050522 10  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050523 8  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050524 6  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050525 4  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050526 2  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:05
RT050527 1  MICHAEL RD LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050528 9  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050529 7  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050530 5  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050531 2  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050532 4  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050533 6  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050534 8  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050535 10  JENNY LN LDRA 01/18/2007 Scott Priegel Correction ( See Correction Notice) 00:06
RT050536 1  CAMBRIDGE RD LDRA 01/18/2007 Scott Priegel Approved 00:06
RT060048 2  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060049 4  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060050 6  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060051 8  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060052 10  KELLY LN LDRA 01/18/2007 Scott Priegel Approved 00:07
RT060001 26  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
RT060002 24  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
RT060003 2  ANDROMEDA ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:07
RT060004 4  ANDROMEDA ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:07
RT060006 3  ANDROMEDA ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:06
RT060007 23  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
RT060008 25  GALAXY ISLE  LDRA 01/22/2007 Scott Priegel Approved 00:05
NR050273 999  Corporate DR LDRA 01/24/2007 Scott Priegel Correction ( See Correction Notice) 00:30
NR050388 1101  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:15
NR050389 1501  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:10
NR050390 1701  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:10
NR050391 1901  Corporate DR LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060063 29597  MICHAEL RD LDRA 01/24/2007 Scott Priegel Approved 00:10
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NR060086 777  Corporate DR LDRA 01/24/2007 Scott Priegel Correction ( See Correction Notice) 00:30
NR060094 27968  ADELE ST LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060095 27968  JULIA ST LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060379 28183  KELLY LN LDRA 01/24/2007 Scott Priegel Approved 00:10
NR060380 25031  PANORAMA  CDC 01/24/2007 Scott Priegel Approved 00:10
RS051715 110  PANORAMA  CDC 01/24/2007 Scott Priegel Approved 00:10
RS060496 5  RUNNING BROOK DR CDC 01/24/2007 Scott Priegel Approved 00:10
RS060697 1  DEVONWOOD DR CDC 01/24/2007 Scott Priegel Approved 00:10
RS061246 7  DEVONWOOD DR CDC 01/24/2007 Scott Priegel Approved 00:10
RS061781 42  WATER LILY WY CDC 01/24/2007 Scott Priegel Approved 00:10
RW060703 10  ADDINGTON PL CDC 01/24/2007 Scott Priegel Approved 00:10
NR060520 32250  LA PATA AV SJC 01/25/2007 Scott Priegel Approved 00:10
RS050920 5  KEATS CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS051941 25  ROLLING HILLS  CDC 01/25/2007 Scott Priegel Approved 00:10
RS052000 23  PORTMARNOCH CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS052078 9  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:08
RS060093 10  TUCSON  CDC 01/25/2007 Scott Priegel Approved 00:10
RS060152 1  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:14
RS060302 17  ALEXA LN LDRA 01/25/2007 Ed Hernandez Approved 00:15
RS060308 24  BRENTANO DR CDC 01/25/2007 Scott Priegel Approved 00:10
RS060422 18  NORTHAMPTON PL CDC 01/25/2007 Scott Priegel Approved 00:10
RS060633 92  BELL PASTURE RD LDRA 01/25/2007 Ed Hernandez Approved 00:20
RS060642 24  TORREY PINES  CDC 01/25/2007 Scott Priegel Approved 00:10
RS060807 9  BRENTWOOD  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061050 15  PORTMARNOCH CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS061185 41  PANORAMA  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061282 11  AUGUSTA  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061352 33  BASILICA PL LDRA 01/25/2007 Ed Hernandez Approved 00:15
RS061508 4  GOOSEBERRY CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS061691 23  RIVIERA  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061734 12  WRANGLER CT CDC 01/25/2007 Scott Priegel Approved 00:10
RS061777 17  RIVIERA  CDC 01/25/2007 Scott Priegel Approved 00:10
RS061792 4  VAN GOGH WY CDC 01/25/2007 Scott Priegel Approved 00:10
RS061919 15  ANNA LN LDRA 01/25/2007 Ed Hernandez Approved 00:15
RS062005 8  BRITTLESTAR RD LDRA 01/25/2007 Ed Hernandez Approved 00:15
RS062006 8  BRITTLESTAR RD LDRA 01/25/2007 Ed Hernandez Approved 00:10
RW060570 9  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:08
RW060571 9  BROKEN ARROW ST LDRA 01/25/2007 Ed Hernandez Approved 00:08
RW060686 11  ANNA LN LDRA 01/25/2007 Ed Hernandez Approved 00:15
RS052187 15  BROKEN ARROW ST LDRA 01/26/2007 Ed Hernandez Approved 00:15
RS060051 17  BROKEN ARROW ST LDRA 01/26/2007 Ed Hernandez Approved 00:15
RS060802 98  EMERALD BAY  LAG 01/26/2007 Scott Priegel Approved 00:10
RS060952 45  DOWNING ST LDRA 01/26/2007 Ed Hernandez Approved 00:08
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RS061205 14  CORAL BLUE ST LDRA 01/26/2007 Ed Hernandez Approved 00:15
RS061206 4  CORAL BLUE ST LDRA 01/26/2007 Ed Hernandez Approved 00:15
RS061207 20  Clydesdale DR LDRA 01/26/2007 Ed Hernandez Approved 00:10
RS061208 20  Clydesdale DR LDRA 01/26/2007 Ed Hernandez Approved 00:10
RS061212 8  DOWNING ST LDRA 01/26/2007 Ed Hernandez Approved 00:12
RS061690 4  DAWNWOOD  LDRA 01/26/2007 Ed Hernandez Approved 00:15
RT050460 21  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:02
RT050461 19  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050462 17  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050463 15  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050464 11  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050465 9  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050466 7  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050467 5  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT050468 3  ANAPAMU ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060122 21  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060123 19  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060124 17  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060125 15  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060126 11  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060127 9  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060128 7  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060129 5  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060130 3  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RT060131 1  SAM ST LDRA 01/26/2007 Scott Priegel Approved 00:01
RW060495 45  DOWNING ST LDRA 01/26/2007 Ed Hernandez Approved 00:10
RS021211 31981 VIA GALLO CDC 01/29/2007 Scott Priegel Approved 00:10
RS040823 31661  VIA COYOTE  CDC 01/29/2007 Scott Priegel Approved 00:10
RS041133 11  MANCHESTER CT CDC 01/29/2007 Scott Priegel Approved 00:10
RS041487 31831  VIA COYOTE  CDC 01/29/2007 Scott Priegel Approved 00:10
RS041963 31651  VIA COYOTE  CDC 01/29/2007 Scott Priegel Approved 00:10
RS050589 31911  VIOLETA LN CDC 01/29/2007 Scott Priegel Approved 00:10
RS050867 31891  VIA OSO  CDC 01/29/2007 Scott Priegel Approved 00:10
RS050952 31971  VIA GALLO  CDC 01/29/2007 Scott Priegel Approved 00:10
RS051018 18  CALLE DE PRINCESA  CDC 01/29/2007 Scott Priegel Approved 00:10
RS051075 4  VIA TERRACALETA  CDC 01/29/2007 Scott Priegel Approved 00:10
RS051776 23082  MARAVILLA LN CDC 01/29/2007 Scott Priegel Approved 00:10
RS052272 12  OAK CANYON TR CDC 01/29/2007 Scott Priegel Correction ( See Correction Notice) 00:20
RS061336 42  KINGFISHER CT CDC 01/29/2007 Scott Priegel Approved 00:10
RT050285 28  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:02
RT050286 30  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:02
RT050287 31  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050288 29  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
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RT050289 27  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050290 25  PISANO ST LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050348 10  PISTORIA LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050349 12  PISTORIA LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050470 19  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050471 17  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050472 15  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050473 11  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050474 9  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050475 7  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050476 5  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050477 2  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050478 4  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050479 6  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050480 8  ALI LN LDRA 01/29/2007 Scott Priegel Approved 00:02
RT050522 10  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050523 8  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050524 6  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050525 4  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050526 2  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050527 1  MICHAEL RD LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050528 9  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050529 7  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050530 5  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050531 2  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050532 4  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050533 6  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050534 8  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RT050535 10  JENNY LN LDRA 01/29/2007 Scott Priegel Approved 00:01
RW060641 1  LADBROOK GROVE  CDC 01/29/2007 Scott Priegel Approved 00:10
RW060682 14  BRENTWOOD  CDC 01/29/2007 Scott Priegel Approved 00:10
RS023531 23252  VIA DORADO  CDC 01/30/2007 Scott Priegel Approved 00:10
RS032256 31921  APUESTO WY CDC 01/30/2007 Scott Priegel Approved 00:10
RS041091 31841  APUESTO WY CDC 01/30/2007 Scott Priegel Approved 00:10
RS052244 31912  VIA FAISAN  CDC 01/30/2007 Scott Priegel Approved 00:10
RS052281 31621  VIA COYOTE  CDC 01/30/2007 Scott Priegel Approved 00:10
RS060056 32021  VIA OSO  CDC 01/30/2007 Scott Priegel Approved 00:10
RS060673 48  CASTLETREE  LASF 01/30/2007 Scott Priegel Approved 00:10
RS060745 23451  VIA ALONDRA  CDC 01/30/2007 Scott Priegel Approved 00:10
RS060856 2  SHASTA CT LASF 01/30/2007 Scott Priegel Approved 00:10
RS061049 31672  VIA PATO  CDC 01/30/2007 Scott Priegel Approved 00:10
RS061422 31731  VIA COYOTE  CDC 01/30/2007 Scott Priegel Approved 00:10
RS061453 31232  VIA COLINAS  CDC 01/30/2007 Scott Priegel Approved 00:10
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RS061740 32  ROLLING RIDGE  LASF 01/30/2007 Scott Priegel Approved 00:10
RS061917 10  BLACKHAWK  CDC 01/30/2007 Scott Priegel Approved 00:20
RW050466 3  VIA PRESEA  CDC 01/30/2007 Scott Priegel Approved 00:10
RW060503 31812  VIOLETA LN CDC 01/30/2007 Scott Priegel Approved 00:10
RS040303 30845  VIA COLINAS  CDC 01/31/2007 Scott Priegel Approved 00:10
RS041964 23611  VIA AGUILA  CDC 01/31/2007 Scott Priegel Approved 00:10
RS042332 15  CHISHOLM TR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS051283 31776  VIA PERDIZ  CDC 01/31/2007 Scott Priegel Approved 00:10
RS052003 20482  TRABUCO OAKS DR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS060040 20262  TRABUCO OAKS DR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS060274 20502  ROSE CANYON RD TRAB 01/31/2007 Scott Priegel Approved 00:10
RS060720 30841  VIA COLINAS  CDC 01/31/2007 Scott Priegel Approved 00:10
RS060933 7  DRACKERT LN LDRA 01/31/2007 Ed Hernandez Approved 00:12
RS061869 4  SUGARPINE DR TRAB 01/31/2007 Scott Priegel Approved 00:10
RS061984 30822  VIA VISTA  CDC 01/31/2007 Scott Priegel Approved 00:10
RW040514 19601  LIVE OAK CANYON RD TRAB 01/31/2007 Scott Priegel Approved 00:10
RW050225 30892  TRABUCO CANYON RD TRAB 01/31/2007 Scott Priegel Approved 00:10
RW060133 31021  VIA COLINAS  CDC 01/31/2007 Scott Priegel Approved 00:10
RW060736 7  SAUSALITO DR CDC 01/31/2007 Scott Priegel Approved 00:10
NR060086 777  Corporate DR LDRA 02/01/2007 Scott Priegel Approved 00:10
RS050314 5  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15
RS051562 2  FOREST ST LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS051563 5  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Approved 00:15
RS051564 2  FOREST ST LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS051670 4  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS051856 1  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS051945 8  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS052016 22  SKY RANCH RD LDRA 02/01/2007 Scott Priegel Approved 00:10
RS052064 2  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:15
RS052131 11  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15
RS052354 11  SAN JOSE ST LDRA 02/01/2007 Scott Priegel Correction ( See Correction Notice) 00:30
RS060103 20  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15
RS060112 4  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Request Cancelled
RS060239 15  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15
RS060298 16  ELISSA LN LDRA 02/01/2007 Ed Hernandez Approved 00:15
RS060401 12  SAN LUIS OBISPO ST LDRA 02/01/2007 Scott Priegel Approved 00:10
RS060597 26  SKY RANCH RD LDRA 02/01/2007 Scott Priegel Approved 00:10
RS060613 7  FAYETTE CI LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS061019 20  ROSHELLE LN LDRA 02/01/2007 Scott Priegel Approved 00:10
RS061025 9  ELISSA LN LDRA 02/01/2007 Ed Hernandez Approved 00:15
RS061233 9  DRACKERT LN LDRA 02/01/2007 Ed Hernandez Approved 00:15
RS061407 15  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Approved 00:13
RS061639 17  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:15
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RS061674 15  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Approved 00:12
RS061677 4  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Request Cancelled
RS061695 4  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS061696 4  FRANCISCAN CT LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS061768 1  FALLOW LN LDRA 02/01/2007 Ed Hernandez Approved 00:15
RS061951 14  SAN LUIS OBISPO ST LDRA 02/01/2007 Scott Priegel Approved 00:10
RS061979 3  GALAXY ISLE  LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS062090 17  SANDALO CT LDRA 02/01/2007 Scott Priegel Approved 00:10
RW050366 28318  SKY RANCH RD LDRA 02/01/2007 Scott Priegel Approved 00:10
RW060093 4  FRIAR LN LDRA 02/01/2007 Ed Hernandez Approved 00:10
RW060654 22  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:10
RW060655 22  FOX HOLE RD LDRA 02/01/2007 Ed Hernandez Approved 00:10
RS051862 6  SURREY FARM WY LDRA 02/05/2007 Scott Priegel Approved 00:10
RS051956 10  KENT CT LDRA 02/05/2007 Scott Priegel Approved 00:10
RS060470 18  KENT CT LDRA 02/05/2007 Scott Priegel Approved 00:10
RS060727 10  THOMAS RD LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061134 18  SKY RANCH RD LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061314 17  TRANQUILITY PL LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061468 7  STARLIGHT ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061707 4  HEAVENLY ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061815 2  HEAVENLY ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061871 9  JOHN ST LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061908 12  GARDENIA ST LDRA 02/05/2007 Scott Priegel Approved 00:10
RS061947 12  KANE LN LDRA 02/05/2007 Scott Priegel Approved 00:10
RS070027 16  STARLIGHT ISLE  LDRA 02/05/2007 Scott Priegel Approved 00:10
RS070060 7  TRANQUILITY PL LDRA 02/05/2007 Scott Priegel Approved 00:10
RW050356 3  KATHRYN LN LDRA 02/05/2007 Scott Priegel Approved 00:10
RW060035 1  KENT CT LDRA 02/05/2007 Scott Priegel Approved 00:10
RS052132 14  MISSION RIDGE RD LDRA 02/06/2007 Scott Priegel Approved 00:10
RS052353 8  MISSION RIDGE RD LDRA 02/06/2007 Scott Priegel Approved 00:10
RS060055 8  RICKIE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS060097 3  RICKIE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS060465 6  RICKIE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061030 17  LENNOX CT LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061418 7  ROSHELLE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061583 11  ROSHELLE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061585 9  ROSHELLE LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RS061630 31  PORTALON CT LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050056 21  GALAXY ISLE  LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050343 9  PISTORIA LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050344 7  PISTORIA LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050355 24  KELLY LN LDRA 02/06/2007 Scott Priegel Approved 00:10
RW050430 41  MICHAEL RD LDRA 02/06/2007 Scott Priegel Approved 00:10
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RW060143 19  LENNOX CT LDRA 02/06/2007 Scott Priegel Approved 00:10
NR050273 999  Corporate DR LDRA 02/07/2007 Scott Priegel Approved 00:10
RS060991 17  ROSHELLE LN LDRA 02/07/2007 Scott Priegel Approved 00:10
RS061010 18  ROSHELLE LN LDRA 02/07/2007 Scott Priegel Approved 00:10
SA030003 41  AGAPANTHUS ST LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:10
SW060274 33  BASILICA PL LDRA 02/07/2007 Ed Hernandez Approved 00:15
SW060282 3  BASILICA PL LDRA 02/07/2007 Ed Hernandez Approved 00:15
SW060304 25  ANNA LN LDRA 02/07/2007 Ed Hernandez Approved 00:15
SW060307 15  ANNA LN LDRA 02/07/2007 Ed Hernandez Approved 00:15

SW060367 11  ANNA LN LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:15

SW060377 23  ANNA LN LDRA 02/07/2007 Ed Hernandez Approved 00:15

SW060415 8  ANNA LN LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:15

SW070009 20  ADELE ST LDRA 02/07/2007 Ed Hernandez Correction ( See Correction Notice) 00:15
SA050063 4  BELL PASTURE RD LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060038 1  DENNIS LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060054 9  ELISSA LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060091 4  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW050127 6  BELL PASTURE RD LDRA 02/20/2007 Scott Priegel Approved 00:10
SW050317 15  KENT CT LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060056 7  KENT CT LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060059 16  ELISSA LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060070 17  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060124 18  KENT CT LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060187 14  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060214 2  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060225 15  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060243 92  BELL PASTURE RD LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060252 7  ROSHELLE LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060353 20  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060364 5  DENNIS LN LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060404 3  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SW060423 12  GALAXY ISLE  LDRA 02/20/2007 Scott Priegel Approved 00:10
SA060008 1  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SA060085 15  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
SA060087 14  MISSION RIDGE RD LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060010 6  FRANCISCAN CT LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060068 4  HAMPSHIRE CT LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060084 10  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060191 14  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060210 20  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060253 9  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060272 4  FRANCISCAN CT LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060305 6  ROSHELLE LN LDRA 02/21/2007 Scott Priegel Approved 00:10
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SW060314 2  HEAVENLY ISLE  LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060345 11  SAN JOSE ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060352 4  HEAVENLY ISLE  LDRA 02/21/2007 Scott Priegel Approved 00:10
SW060369 1  SAN JOSE ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SW070006 7  PADRE PL LDRA 02/21/2007 Scott Priegel Approved 00:10
SW070015 2  FRANCISCAN CT LDRA 02/21/2007 Scott Priegel Correction ( See Correction Notice) 00:20
SW070018 2  SAN LUIS OBISPO ST LDRA 02/21/2007 Scott Priegel Approved 00:10
SA040023 34  FALKNER DR LDRA 02/23/2007 Scott Priegel Approved 00:10
SA050101 46  SNOW BUSH ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060037 9  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060063 16  SNOW BUSH ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060065 24  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060072 9  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SA060094 5  SANDALO CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SA070002 7  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW040322 10  FOLIATE WY LDRA 02/23/2007 Scott Priegel Approved 00:10
SW040332 16  FALKNER DR LDRA 02/23/2007 Scott Priegel Approved 00:10
SW050064 5  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060063 8  FOREST ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060147 49  SNOW BUSH ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060170 8  RICKIE LN LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060188 10  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060295 7  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060300 1  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060306 1  FALLOW LN LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060313 3  FALLOW LN LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060318 2  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060327 17  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060346 11  FOX HOLE RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060362 12  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060378 16  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060386 15  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060390 4  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060396 4  MOONLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060400 1  STELLAR ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060411 8  BRITTLESTAR RD LDRA 02/23/2007 Scott Priegel Approved 00:10
SW060413 17  SANDALO CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070007 8  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070011 21  PORTALON CT LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070016 17  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Correction ( See Correction Notice) 00:30
SW070017 15  BROKEN ARROW ST LDRA 02/23/2007 Scott Priegel Correction ( See Correction Notice) 00:30
SW070019 18  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
SW070030 3  STARLIGHT ISLE  LDRA 02/23/2007 Scott Priegel Approved 00:10
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SA030043 7  STERLING GLEN  LDRA 02/26/2007 Scott Priegel Approved 00:10
SA030044 39  LANGFORD LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SA030099 38  BUSHWOOD CR LDRA 02/26/2007 Scott Priegel Approved 00:10
SA030125 14  ST JUST AV LDRA 02/26/2007 Scott Priegel Approved 00:10
SA040036 15  Maitland RD LDRA 02/26/2007 Scott Priegel Approved 00:10
SA050060 19  Shively RD LDRA 02/26/2007 Scott Priegel Approved 00:10
SA050104 10  LA SALLE LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SA060067 4  DAWNWOOD  LDRA 02/26/2007 Scott Priegel Approved 00:10
SA070005 6  BENNINGTON PATH  LDRA 02/26/2007 Scott Priegel Approved 00:10
SW030295 40  LEWISTON CT LDRA 02/26/2007 Scott Priegel Approved 00:10
SW030360 56  SKYWOOD ST LDRA 02/26/2007 Scott Priegel Approved 00:10
SW030474 6  Parliament PL LDRA 02/26/2007 Scott Priegel Approved 00:10
SW040150 6  Falabella DR LDRA 02/26/2007 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SW040250 23  LEWISTON CT LDRA 02/26/2007 Scott Priegel Approved 00:10
SW060109 20  COUSTEAU LN LDRA 02/26/2007 Scott Priegel Approved 00:10
SW060164 6  STERLING GLEN  LDRA 02/26/2007 Scott Priegel Approved 00:10
SA050021 3  TANGO LN LDRA 02/27/2007 Scott Priegel Approved 00:10
SA050097 9  BECKER DR LDRA 02/27/2007 Scott Priegel Approved 00:10
SA060003 6  HALLCREST DR LDRA 02/27/2007 Scott Priegel Approved 00:10
SA060070 29  TRANQUILITY PL LDRA 02/27/2007 Scott Priegel Approved 00:10
SA060084 18  MICHAEL RD LDRA 02/27/2007 Scott Priegel Approved 00:10
SW030188 1  CANDLEWIND CT LDRA 02/27/2007 Scott Priegel Approved 00:10
SW040086 33  Sachem WY LDRA 02/27/2007 Scott Priegel Approved 00:10
SW040111 36  THALIA ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW040133 2  CASTOR CT LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060261 17  TRANQUILITY PL LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060287 26  TRANQUILITY PL LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060328 18  Shively RD LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060339 3  CHRISTOPHER ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060343 28  CHRISTOPHER ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060380 9  JOHN ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060399 12  KANE LN LDRA 02/27/2007 Scott Priegel Approved 00:10
SW060406 21  CHRISTOPHER ST LDRA 02/27/2007 Scott Priegel Approved 00:10
SA030051 35  WOODSONG  LASF 02/28/2007 Scott Priegel Approved 00:10
SW040417 8  SUNNYDALE LN LASF 02/28/2007 Scott Priegel Approved 00:10
SW050292 19  SEA GRAPE RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW050311 17  LULLABY CI LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060035 2  EPONA WY LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060047 4  CRESTMONT CT LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060158 3  ERIC ST LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060267 12  WALTHAM RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060273 17  MASON LN LDRA 02/28/2007 Scott Priegel Approved 00:10
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SW060320 26  MAIN ST LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060349 9  MAIN ST LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060407 9  SEA GRAPE RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060416 1  HAMMOND RD LDRA 02/28/2007 Scott Priegel Approved 00:10
SW060417 5  KANE LN LDRA 02/28/2007 Scott Priegel Approved 00:10
SW070003 25  STRATHMORE  LDRA 02/28/2007 Scott Priegel Approved 00:10
SW070025 29  LEDGEWOOD DR LASF 02/28/2007 Scott Priegel Approved 00:10
SA040038 34  SUNDOWN DR CDC 03/01/2007 Scott Priegel Approved 00:10
SA050068 35  TUMBLEWEED ST CDC 03/01/2007 Scott Priegel Approved 00:10
SA060099 36  SPRING VIEW WY LASF 03/01/2007 Scott Priegel Approved 00:10
SW040126 2  BLACK WALNUT  CDC 03/01/2007 Scott Priegel Approved 00:10
SW040278 8  FLAT IRON RD CDC 03/01/2007 Scott Priegel Approved 00:10
SW040345 12  WAYFAIRE  LASF 03/01/2007 Scott Priegel Approved 00:10
SW050111 50  ROLLING RIDGE  LASF 03/01/2007 Scott Priegel Approved 00:10
SW060330 1  SUNDOWN DR CDC 03/01/2007 Scott Priegel Approved 00:10
SW060359 32  ROLLING RIDGE  LASF 03/01/2007 Scott Priegel Approved 00:10
SW070021 17  CHRISTOPHER ST LDRA 03/01/2007 Scott Priegel Approved 00:10
SA030120 28  WEBER LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW030153 11  PAMELA WY CDC 03/05/2007 Scott Priegel Approved 00:10
SW030181 20  LONG VIEW RD CDC 03/05/2007 Scott Priegel Approved 00:10
SW030262 11  SHARON LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW040033 14  COASTAL OAK LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW040212 15  SEACLIFF  CDC 03/05/2007 Scott Priegel Approved 00:10
SW040231 8  ALTIMIRA  CDC 03/05/2007 Scott Priegel Approved 00:10
SW040397 23  BRONCO ST CDC 03/05/2007 Scott Priegel Approved 00:10
SW050276 23  CENTAURUS WY CDC 03/05/2007 Scott Priegel Approved 00:10
SW060114 9  HAVENHURST DR CDC 03/05/2007 Scott Priegel Approved 00:10
SW060405 50  DROVER CT CDC 03/05/2007 Scott Priegel Approved 00:10
SW060419 41  CLEMENTINE ST CDC 03/05/2007 Scott Priegel Approved 00:10
SW070004 2  WEBER LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW070012 10  SWALLOWS LN CDC 03/05/2007 Scott Priegel Approved 00:10
SW070024 39  LONG VIEW RD CDC 03/05/2007 Scott Priegel Approved 00:10
SW070040 46  DROVER CT CDC 03/05/2007 Scott Priegel Approved 00:10
SA060100 7  SAUSALITO DR CDC 03/06/2007 Scott Priegel Approved 00:10
SW040105 15  FLAGSTONE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW040138 4  LONE WOLF  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060256 31651  VIA COYOTE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060259 11  AUGUSTA  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060271 10  BLACKHAWK  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060289 23  RIVIERA  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060290 17  RIVIERA  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060311 26  EISENHOWER LN CDC 03/06/2007 Scott Priegel Approved 00:10
SW060382 10  ADDINGTON PL CDC 03/06/2007 Scott Priegel Approved 00:10
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SW060389 6  DOWNFIELD WY CDC 03/06/2007 Scott Priegel Approved 00:10
SW060398 8  MERITAGE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060403 31542  VIA COYOTE  CDC 03/06/2007 Scott Priegel Approved 00:10
SW060409 20  PORTMARNOCH CT CDC 03/06/2007 Scott Priegel Approved 00:10
SW070002 40  CARNOUSTIE WY CDC 03/06/2007 Scott Priegel Approved 00:10
SW070014 4  BRENTANO DR CDC 03/06/2007 Scott Priegel Approved 00:10
SW070033 4  ORION WY CDC 03/06/2007 Scott Priegel Approved 00:10
SA040098 31891  VIA OSO  CDC 03/07/2007 Scott Priegel Approved 00:10
SW040005 32  DEERFIELD PL TRAB 03/07/2007 Scott Priegel Approved 00:10
SW050164 30832  VIA VISTA  CDC 03/07/2007 Scott Priegel Approved 00:10
SW050186 22931  SONRIENTE TR CDC 03/07/2007 Scott Priegel Approved 00:10
SW050188 30845  VIA COLINAS  CDC 03/07/2007 Scott Priegel Approved 00:10
SW050230 31951  VIOLETA LN CDC 03/07/2007 Scott Priegel Approved 00:10
SW060033 32  CHISHOLM TR TRAB 03/07/2007 Scott Priegel Approved 00:10
SW060255 31812  VIOLETA LN CDC 03/07/2007 Scott Priegel Approved 00:10
SW060269 9  DUSTY TR CDC 03/07/2007 Scott Priegel Approved 00:10
SW060278 13  MEADOW WOOD DR CDC 03/07/2007 Scott Priegel Approved 00:10
SW060323 24  CALLE DE PRINCESA  CDC 03/07/2007 Scott Priegel Approved 00:10
SW060375 31  MOCCASIN TR TRAB 03/07/2007 Scott Priegel Approved 00:10
SW060383 31232  VIA COLINAS  CDC 03/07/2007 Scott Priegel Approved 00:10
SW070029 31361  SUMMERHILL CT CDC 03/07/2007 Scott Priegel Approved 00:10
SW070015 2  FRANCISCAN CT LDRA 03/09/2007 Scott Priegel Approved 00:10
SA050063 4  BELL PASTURE RD LDRA 03/15/2007 Scott Priegel Approved 00:10
SA060038 1  DENNIS LN LDRA 03/15/2007 Scott Priegel Approved 00:10
SA060054 9  ELISSA LN LDRA 03/15/2007 Scott Priegel Approved 00:10
SA060091 4  GALAXY ISLE  LDRA 03/15/2007 Scott Priegel Approved 00:10
SW050127 6  BELL PASTURE RD LDRA 03/15/2007 Scott Priegel Approved 00:10
SW060056 7  KENT CT LDRA 03/15/2007 Scott Priegel Approved 00:10
SW060059 16  ELISSA LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060070 17  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060124 18  KENT CT LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060214 2  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060225 15  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060252 7  ROSHELLE LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060253 9  ROSHELLE LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060282 3  BASILICA PL LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060305 6  ROSHELLE LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060314 2  HEAVENLY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060353 20  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060364 5  DENNIS LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060404 3  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060423 12  GALAXY ISLE  LDRA 03/19/2007 Scott Priegel Approved 00:10
SW070006 7  PADRE PL LDRA 03/19/2007 Scott Priegel Approved 00:10
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SW070031 2  EMMY LN LDRA 03/19/2007 Scott Priegel Approved 00:10
SW070041 22  PISANO ST LDRA 03/19/2007 Scott Priegel Approved 00:10
SW070051 31  PISANO ST LDRA 03/19/2007 Scott Priegel Approved 00:10
SW060295 7  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060304 25  ANNA LN LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060318 2  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060378 16  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060386 15  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW060415 8  ANNA LN LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070007 8  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070019 18  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070022 19  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070030 3  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070043 26  SKY RANCH RD LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070044 8  HAMMOND RD LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070048 5  STARLIGHT ISLE  LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070070 15  SANDALO CT LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070074 17  BRITTLESTAR RD LDRA 03/20/2007 Scott Priegel Approved 00:10
SW070086 43  CHRISTOPHER ST LDRA 03/20/2007 Scott Priegel Approved 00:10
SA040025 51  Bainbridge AV LDRA 03/21/2007 Scott Priegel Approved 00:10
SA060008 1  SAN LUIS OBISPO ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SA060037 9  PORTALON CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SA070002 7  PORTALON CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060010 6  FRANCISCAN CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060191 14  SAN LUIS OBISPO ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060243 92  BELL PASTURE RD LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060272 4  FRANCISCAN CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060344 14  MISSION RIDGE RD LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060345 11  SAN JOSE ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060367 11  ANNA LN LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060369 1  SAN JOSE ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW060390 4  PORTALON CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070015 2  FRANCISCAN CT LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070018 2  SAN LUIS OBISPO ST LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070042 14  WALTHAM RD LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070073 5  WEGEFORD CR LDRA 03/21/2007 Scott Priegel Approved 00:10
SW070077 23  WINFIELD DR LDRA 03/21/2007 Scott Priegel Approved 00:10
SA060070 29  TRANQUILITY PL LDRA 03/26/2007 Scott Priegel Approved 00:10
SA060072 9  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SA060094 5  SANDALO CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060188 10  PORTALON CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060287 26  TRANQUILITY PL LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060300 1  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
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SW060362 12  PORTALON CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060396 4  MOONLIGHT ISLE  LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060399 12  KANE LN LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060400 1  STELLAR ISLE  LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060406 21  CHRISTOPHER ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060413 17  SANDALO CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060416 1  HAMMOND RD LDRA 03/26/2007 Scott Priegel Approved 00:10
SW060417 5  KANE LN LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070011 21  PORTALON CT LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070016 17  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070017 15  BROKEN ARROW ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SW070021 17  CHRISTOPHER ST LDRA 03/26/2007 Scott Priegel Approved 00:10
SA060065 24  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW050064 5  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060063 8  FOREST ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060158 3  ERIC ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060170 8  RICKIE LN LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060327 17  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060346 11  FOX HOLE RD LDRA 03/27/2007 Scott Priegel Approved 00:10
SW060380 9  JOHN ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SW070009 20  ADELE ST LDRA 03/27/2007 Scott Priegel Approved 00:10
SA040023 34  FALKNER DR LDRA 03/28/2007 Scott Priegel Approved 00:10
SA050021 3  TANGO LN LDRA 03/28/2007 Scott Priegel Approved 00:10
SA050097 9  BECKER DR LDRA 03/28/2007 Scott Priegel Approved 00:10
SA050101 46  SNOW BUSH ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SA060084 18  MICHAEL RD LDRA 03/28/2007 Scott Priegel Approved 00:10
SA070004 6  HEAVENLY ISLE  LDRA 03/28/2007 Scott Priegel Approved 00:10
SA070021 15  JOHN ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW040332 16  FALKNER DR LDRA 03/28/2007 Scott Priegel Approved 00:10
SW050292 19  SEA GRAPE RD LDRA 03/28/2007 Scott Priegel Approved 00:10
SW050311 17  LULLABY CI LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060035 2  EPONA WY LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060147 49  SNOW BUSH ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060306 1  FALLOW LN LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060313 3  FALLOW LN LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060320 26  MAIN ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060349 9  MAIN ST LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060352 4  HEAVENLY ISLE  LDRA 03/28/2007 Scott Priegel Approved 00:10
SW060407 9  SEA GRAPE RD LDRA 03/28/2007 Scott Priegel Approved 00:10
SA030043 7  STERLING GLEN  LDRA 03/29/2007 Scott Priegel Approved 00:10
SA030044 39  LANGFORD LN LDRA 03/29/2007 Scott Priegel Approved 00:10
SA030125 14  ST JUST AV LDRA 03/29/2007 Scott Priegel Approved 00:10
SA040036 15  Maitland RD LDRA 03/29/2007 Scott Priegel Approved 00:10

0042003



SA050060 19  Shively RD LDRA 03/29/2007 Scott Priegel Approved 00:10
SA060003 6  HALLCREST DR LDRA 03/29/2007 Scott Priegel Approved 00:10
SA070010 15  LEWISTON CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW030188 1  CANDLEWIND CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW030295 40  LEWISTON CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040041 31  Bainbridge AV LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040086 33  Sachem WY LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040150 6  Falabella DR LDRA 03/29/2007 Scott Priegel Approved 00:10
SW040154 3  LA SALLE LN LDRA 03/29/2007 Scott Priegel Approved 00:10
SW050053 4  HALLCREST DR LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060068 4  HAMPSHIRE CT LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060109 20  COUSTEAU LN LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060164 6  STERLING GLEN  LDRA 03/29/2007 Scott Priegel Approved 00:10
SW060267 12  WALTHAM RD LDRA 03/29/2007 Scott Priegel Approved 00:10
SA030051 35  WOODSONG  LASF 04/03/2007 Scott Priegel Approved 00:10
SA030099 38  BUSHWOOD CR LDRA 04/03/2007 Scott Priegel Approved 00:10
SA060099 36  SPRING VIEW WY LASF 04/03/2007 Scott Priegel Approved 00:10
SA070005 6  BENNINGTON PATH  LDRA 04/03/2007 Scott Priegel Approved 00:10
SW030360 56  SKYWOOD ST LDRA 04/03/2007 Scott Priegel Approved 00:10
SW030474 6  Parliament PL LDRA 04/03/2007 Scott Priegel Approved 00:10
SW040105 15  FLAGSTONE  CDC 04/03/2007 Scott Priegel Approved 00:10
SW040111 36  THALIA ST LDRA 04/03/2007 Scott Priegel Approved 00:10
SW040126 2  BLACK WALNUT  CDC 04/03/2007 Scott Priegel Approved 00:10
SW040138 4  LONE WOLF  CDC 04/03/2007 Scott Priegel Approved 00:10
SW040278 8  FLAT IRON RD CDC 04/03/2007 Scott Priegel Approved 00:10
SW040345 12  WAYFAIRE  LASF 04/03/2007 Scott Priegel Approved 00:10
SW040417 8  SUNNYDALE LN LASF 04/03/2007 Scott Priegel Approved 00:10
SW050111 50  ROLLING RIDGE  LASF 04/03/2007 Scott Priegel Approved 00:10
SW060359 32  ROLLING RIDGE  LASF 04/03/2007 Scott Priegel Approved 00:10
SW070025 29  LEDGEWOOD DR LASF 04/03/2007 Scott Priegel Approved 00:10
SA030120 28  WEBER LN CDC 04/05/2007 Scott Priegel Approved 00:10
SW030181 20  LONG VIEW RD CDC 04/05/2007 Scott Priegel Approved 00:10
SW030262 11  SHARON LN CDC 04/05/2007 Scott Priegel Approved 00:10
SW060409 20  PORTMARNOCH CT CDC 04/05/2007 Scott Priegel Approved 00:10
SW070004 2  WEBER LN CDC 04/05/2007 Scott Priegel Approved 00:10
SW070024 39  LONG VIEW RD CDC 04/05/2007 Scott Priegel Approved 00:10
GB040164 1  KATY ROSE LN LDRA 10/10/2006 Tim Hertel Approved 00:05
GB050156 22  FOX HOLE RD LDRA 10/25/2006 Tim Hertel Approved 00:05
GB060007 3  RICKIE LN LDRA 10/25/2006 Tim Hertel Approved 00:05

GA040011 30603  TRABUCO CANYON RD TRAB 12/20/2006 Jerry Anderson Reviewed 00:20

0042004



Inspector Comments

eriod
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Windy and sunny

Windy and sunny

Windy and sunny

Windy and sunny

Windy and sunny
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Windy and sunny

Walls not ready.

Walls not ready.
Walls not ready.

Sunny day

Sand bags,drain protection,BMP's

Need better BMP.

Sand bags,drain protection,BMP's

Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.
BMP'S OK
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.
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Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

BMP's ok
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.
Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

Work not started
Work not started

Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.

Best Management Practices-(BMP's) needed at entry,storm drains,r/r sand 
bags.See N.P.D.E.S.on precise grading plans-storm water dirt control & 
maintenance.
sunny

sunny
sunny
sunny
sunny
Sunny day
Sunny
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Sunny

Sunny
Sunny

Sunny

Sunny

Sunny
Sunny
Sunny
Sunny
Sunny
Sunny
Sunny-clear day
Sunny-clear day

Sunny-clear day
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Sunny-clear day
Sunny-clear day
Sunny-clear day
Sunny-clear day
Sunny-clear day
Sunny-clear day

Sunny-clear day
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Cloudy

Cloudy
Cloudy

Cloudy
Cloudy

Cloudy
Cloudy

Cloudy

Cloudy
Cloudy

Cloudy
Cloudy
Cloudy
Cloudy
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Cloudy
Cloudy
Cloudy

Cloudy
Cloudy
Cloudy

0042012



approved
approved
approved
ok

Keep building materials from intering into street drain, use B.M.P.

PPROVED

Keep building materials from intering into street drain, use B.M.P.

Keep building materials from intering into street drain, use B.M.P.
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no e/c problems

Erosion/sediment control inspection. Site needs sediment control 
repaired/renewed and erosion control renewed.
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 PROJECT # PROJECT NAME PROJECT LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION TOTAL 
REPORTS

1 ER20475 Amapola Ave. Storm 
Drain Improvements Amapola Ave. < acre Low Santa Ana 

River R8 1

2 EC28121 Antonio Pkwy Widening Antonio Pkwy 2.08 Medium San Juan Creek R9 1

3 ER20518 Asphalt Overlay 
Resurfacing of Fairhaven Ave. N/A Low Newport Bay R8 1

4 EC25100 Dana Point Boat Launch Dana Point Harbor 3 High Dana Point 
Coastal R9 9

5 EC29987 Holderman Park 
Redevelopment Holderman Park <acre Low Newport Bay R8 8

6 405-405-P970-
4200

Laguna Canyon Rd. 
(Oversite) Laguna Beach Ca, 92651 <acre Low Laguna Coastal 

Streams R9 2

7 ED43057 Narco Channel (J04) in 
Laguna Niguel Park Laguna Niguel Park 1.76 High Aliso Creek R9 8

8 EH08896 O'Neil Park Sewer 
Conversion Project O'neil Park Live Oak Canyon Rd 6.43 High San Juan Creek R9 13

9 EF07385 Peters Canyon 
Undercrossing Peters Canyon Channel 4.09 High Newport Bay R8 3

10 ER20486 Randall St. Storm Drain 
Improvement & Overlay Randall St. .23acre Low Santa Ana 

River R8 2

11 ED43004 Santa Ana River Trail 
Reach 1&9 Santa Ana River >1acre Medium Santa Ana 

River R8 2

12 ER20301 Santiago Canyon Road 
Drainage Santiago Canyon Road @ Gertner Estates <acre Low Santa Ana 

River R8 1

13 ER08946 SCE Bridge @Laguna 
Coast Wilderness Park Laguna Coast Wilderness Park <acre High Laguna Coastal 

Streams R9 5

14 ER20525 Slurry Seal 2005-2006 Various Streets In OC <acre Low Multipal 
Watersheds R8 2

15 ER08941 Warner Avenue Bridge 
Widening Warner Ave 2.4 Medium Santa Ana 

River R8 20

16 ER08945 Oso Parkway Oso Parkway 20.3 Medium San Juan Creek R9 5

17

COUNTY OF ORANGE
 CONSTRUCTION MANAGEMENT DIVISION 

PUBLIC (CONTRACT) PROJECT INVENTORY
JULY 1, 2006 THROUGH JUNE 30, 2007
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PERMIT 
NUMBER PERMITEE NAME PROJECT LOCATION/ADDRESS ACREAGE PRIORITY WATERSHED REGION TOTAL 

REPORTS

1 2003-00721 OCWD/Ken Thompson 
Inc. -GWRS III

Santa Ana River / Carbon Creek from Miller 
Basin to Katella Ave. Approx. 15 Medium Santa Ana River R8 2

2 2003-00886 City of Irvine / Beador 
Const. F08 Lane Ch. @ Redhill And MacArthur 3.5 High Newport Bay R8 1

3 2003-01712 OCWD / Colich - GWRS II E01 From Katella Ave. D/s to 17th St. Approx. 15 Medium Santa Ana River R8 2

4 2004-00016 OCWD/Ken Thompson 
Inc. GWRS I E01 17th St. D/S to Garfield Approx. 30 Medium Santa Ana River R8 3

5 2004-00128 John S. Meek Aliso Creek (J01) Cherry & Los Alisos >acre High Aliso Creek R9 1

6 2004-01385 Irvine Co. / Sukut Marshburn Basin /Irvine Blvd. & I -241 5 High Newport Bay R8 2

7 2004-01451 Vestar Division Co./Sema Barrranca Ch. @ Von Karman 7.4 High Newport Bay R8 2

8 2005-00269 Marshburn Basin Marshburn Basin 33 High Newport Bay R8 2

9 2005-00270 Marshburn Channel Irvine Blvd. to Trabuco >5acre High Newport Bay R8 3

10 2005-00288 OCTA Granite, Myers, 
Rados SR-22 And Santa Ana River Aprox. 2 Medium Santa Ana River R8 2

11 2005-00988 OCTA Granite, Myers, 
Rados

SR-22 & East Garden Grove Wintersburg 
Channel 7 Medium Anaheim Bay 

Huntington R8 2

12 2005-01271 Caltrans/FCI I-5 Frwy / Fullerton Creek >acre Medium San Gabriel River 
Coyote Creek R8 3

13 2005-01558/2006-
01107

Archstone - Smith / Tim 
Leonard 

S.E. Anaheim Ch. State College Blvd. and 
Orangewod approx. 10 Medium Santa Ana River R8 2

14 2006-01329 Corps. Of Engineers / 
CJW 

E01 Imperial U/S to Weir Cyn.& Memory Lane 
U/S to Glassel >acre Medium Santa Ana River R8 2

15 2006-1877 Palomar Grading Co. La Pata Ave. south.of Ortega to 8235ft.south 1.53 Medium San Jaun Creek R9 2

16 2007-00163 Griffith Co. La Pata and Ortega Highwawy Intersection >acre Medium San Jaun Creek R9 2

17 Tr16390      
Tr15987 K. Hovnanian /Luis Mercer Brittlestar Rd. @ Stellar Isle , Ladera Ranch >acre Medium San Jaun Creek R9 2

COUNTY OF ORANGE
 CONSTRUCTION MANAGEMENT DIVISION 

ENCROACHMENT PERMIT  PROJECT INVENTORY
JULY 1, 2006 THROUGH JUNE 30, 2007
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SECTION C-9, Existing Development   

C-9.0 EXISTING DEVELOPMENT 
 
C-9.1 Introduction  
 
The existing development component of this report is composed of the following elements: 
 
Section C-9.2, Industrial Program 

Section C-9.3, Commercial Program 

Section C-9.4, Residential Program  

Section C-9.5, Common Interest Area/Homeowner Association (CIA/HOA) Program  

 
C-9.2   Industrial Program (LIP Section A-9.1) 
 
C-9.2.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.1 of the LIP, the County identified 
which Departments were responsible for the implementation of this stormwater program 
element. The organization chart has not changed during the reporting period.  
 
C-9.2.2    Inventory  
 
The County has developed a watershed based inventory of the identified industrial facilities 
within the County’s jurisdiction.  Summaries of the industrial inventory are provided below.   
 

2006-07 Summary of Industrial Facilities by Watershed 
San Diego Region 
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Industrial Facilities With 
General Industrial Permits 7 1 2 0 10 

Industrial Facilities Without 
General Industrial Permits 2 0 0 1 3 

Totals 9 1 2 1 13 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Existing Development C-9-1 

 

0042020
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Santa Ana Region 
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Industrial Facilities With 
General Industrial Permits 0 1 1 1 3 

Industrial Facilities Without 
General Industrial Permits 2 2 0 1 5 

Totals 2 3 2 2 8 

 
During the reporting period, one industrial facility (Algonquin Power) was added to the San 
Diego Region inventory. This facility is located within the Prima Deshecha Landfill and was 
previously believed to be covered under that facility’s General Industrial Permit. It was 
discovered this year that they have their own permit coverage, so they were added to the 
inventory. In the Santa Ana Region, one industrial facility closed down permanently (Catalina 
Pacific Concrete) so it was removed from the inventory. The County’s industrial facility 
inventory is updated on an ongoing basis and provided to the Regional Boards on an annual 
basis (see Attachment C-9.2 of this report).   
 
C-9.2.3    Prioritization 
 
The County prioritizes industrial facilities in its inventory as high, medium or low based on 
their respective threat to water quality. Summaries of the prioritizations are provided below.   
 

2006-07 Summary of Industrial Facility Prioritization 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Existing Development C-9-2 

Industrial Facility Prioritizations San Diego 
Region 

Santa Ana 
Region 

Total 
Number of 
Facilities 

Facilities subject to General Industrial 
Permit 10 3 13 

Section 313 Title III Sara 0 0 0 

Facilities with a high potential for or history 
of non-stormwater discharges 0 0 0 

Facilities tributary to and within 500 feet of 
an ASBS 0 0 0 

Tributary to 303(d) water body where site        
generates the pollutant 0 0 0 
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Industrial Facility Prioritizations San Diego 
Region 

Santa Ana 
Region 

Total 
Number of 
Facilities 

Facilities within, directly adjacent to or 
discharging directly to an ESA 0 0 0 

Number of mandatory high priority 
facilities 10 3 13 

Number of “other” high priority facilities 0 0 0 

Number of medium priority facilities 0 0 0 

Number of low priority facilities 3 5 8 

Total Number of Facilities 13 8 21 

2006-07 Summary of Industrial Facility Prioritization by Watershed 
San Diego Region 
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Number of high priority 
facilities 7 1 2 0 10 

Number of low priority 
facilities 2 0 0 1 3 

Totals 9 1 2 1 13 

Santa Ana Region 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Existing Development C-9-3 
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Number of high 
priority facilities 0 1 1 1 3 

Number of low 
priority facilities 2 2 0 1 5 

Totals 2 3 1 2 8 
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SECTION C-9, Existing Development   

 
C-9.2.4    Monitoring    
 
The County has ensured that high priority industrial facilities within the San Diego Region of its 
jurisdiction are conducting annual stormwater monitoring. Several of the industrial facilities in 
the County’s inventory participate in group monitoring programs.  
 
C-9.2.5    BMP Fact Sheets 
 
The activity-based Industrial/Commercial fact sheets developed as part of the Existing 
Development Program are numbered IC1 – IC24 and are included as Exhibit A-9.II of the 
County’s LIP.  
 
C-9.2.6    Inspections 
 
The County inspects industrial facilities within its jurisdiction at the frequency determined by 
the priority ranking assigned to each facility as identified in Section A-9.1.6 of its LIP.  The 
inspections generally include a review of the material and waste handling practices, BMP 
implementation and any visual evidence of past or present unauthorized non-stormwater 
discharges.   

Industrial Facility Inspection Frequency 

Priority Santa Ana Region San Diego Region 

High Annually  Annually  

Medium Biennially (Once every 2 
years) As-needed 

Low Once Per Permit Cycle (5  
years) As-needed 

A summary of the number of industrial facility inspections during the 2006-07 reporting period 
is presented in the table below. 

Jurisdictional Industrial Facility Inspection Summary 

Total Number of 
Industrial Facilities 

Number of Facilities Inspected During the  Reporting 
Period 

 High Med Low Totals 

13 (San Diego Region) 10 0 10 

8 (Santa Ana Region) 3 

None in 
inventory 0 3 

Totals 13 0 0 13 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Existing Development C-9-4 
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The number of non-compliant facilities identified during these inspections is presented below 
along with information on follow-up inspections and enforcement actions conducted.  

Watershed Summary of Non-Compliant Industrial Facilities 
San Diego Region 
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Number of facilities out of 
compliance 0 0 0 0 

Number of re-inspections due to 
non-compliance 0 0 0 0 

Totals 0 0 0 0 

Santa Ana Region 
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Number of industrial 
facilities out of compliance 0 0 0 0 

Number of re-inspections 
due to non-compliance 0 0 0 0 

Totals 0 0 0 0 

 
The County continues to see a high level of compliance at industrial facilities within its 
jurisdiction. Through the inspection of the same high priority industrial facilities annually for 
the past four years, County staff has observed an increase in awareness and knowledge of staff 
assigned to NPDES compliance at most of these industrial facilities. 
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The industrial inspection information and database is updated on an ongoing basis and 
provided to the Regional Boards as a part of the Program Effectiveness Assessment submittal.  
The inspection information includes, at a minimum, inspection dates, inspectors present and the 
results of the inspection. The updated inspection database is included as an attachment to this 
report. 
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C-9.2.7    BMP Implementation 

During industrial facility inspections, the County inspector determines the level of BMP 
implementation and also assesses the effectiveness of implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspectors are trained to use their best professional judgment and decide how much time to 
allow the owner/operator to correct the problem.   

Watershed Summary of BMP Implementation at Industrial Facilities 
San Diego Region 
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Number of industrial facilities with  
BMPs fully implemented 7 1 2 
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Number of industrial facilities with  
BMPs fully implemented 1 1 1 

Number of  industrial facilities with  
BMPs partially implemented 0 0 0 

Number of industrial facilities With  
no BMPs 
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C-9.2.8    Enforcement   
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The County’s Authorized Inspectors (Identified in Section C-10 of this PEA) undertake 
enforcement activities against industrial facilities according to the County’s adopted Water 
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Quality Ordinance and the countywide accompanying Enforcement Consistency Guide (DAMP 
Section 4.0).  
 
Enforcement may be handled administratively or in more serious instances, be prepared for 
prosecution.   As provided for in the Enforcement Consistency Guide, when selecting 
enforcement options, the County’s inspectors ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies. More severe enforcement options may be 
selected when a violator has either a history of noncompliance or has failed to take good faith 
actions to eliminate continuing violations or to meet a previously imposed compliance 
schedule. 
 
During the reporting period, the County took no enforcement actions against the industrial 
facilities in its inventory.   
 
C-9.2.9    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the County 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the County sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. 
 
During the reporting period, the County identified no incidents of non-compliance at industrial 
facilities within its inventory that required notification of the Regional Boards. 
 
C-9.2.10    Training 
 
Since the training and outreach for the industrial program is done concurrently with the 
commercial program, the training efforts are summarized in Section C-9.3.9.  
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C-9.3   Commercial Program (LIP Section A-9.2) 
 

C-9.3.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.2 of the LIP, the County identified 
which Departments were responsible for the implementation of this stormwater program 
element. Since being revised and submitted with last year’s PEA, the organization chart has not 
changed.  
 
C-9.3.2    Inventory  
 
The County has developed a watershed based inventory of specific commercial sites/sources 
within its jurisdiction as required by the Third Term Permits.  Summaries of the commercial 
inventory are provided below in the following tables:   
 

2006-07 Commercial Site/Source Inventory Summary 
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Santa Ana Region 
(By Watershed) 

San Diego Region 
(By Watershed) 

Commercial 
Site/Source 

 
(by Permit Category) 
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Automobile 
mechanical repair, 
maintenance, fueling, 
or cleaning 

2 31 2 2 0 2 0 38 

Airplane mechanical 
repair, maintenance, 
fueling, or cleaning 

 0 0 0 0 

Boat mechanical repair, 
maintenance, fueling, 
or cleaning 

 1*  1* 0 0 4 6 

Equipment repair, 
maintenance, fueling, 
or cleaning 

 0 0 0 0 

Automobile and other 
vehicle body repair or 
painting 

0 6 0 0 0 0 0 6 

Mobile automobile or 
other vehicle washing 0 0 0 0 0 0 0 0 
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County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
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Automobile (or other 
vehicle) parking lots 
and storage facilities  

0 0 0 0 

Retail or Wholesale 
Fueling 0 1 0 1 

Pest control services 

 

0 0 0 0 

Eating or drinking 
establishments 

68 in Santa Ana Region (restaurant 
inventory maintained by HCA) 1 39 23 63 

Mobile carpet, drape or 
furniture cleaning 0 0 0 0 0 0 0 0 

Cement mixing or 
cutting  0 0 0 0 

Mobile high pressure 
or steam cleaning 0 0 0 0 0 0 0 0 

Masonry  0 0 0 0 

Painting and coating 0 2 0 0 0 0 0 2 

Botanical or zoological 
gardens and exhibits  0 0 0 0 

Landscaping (and 
hardscape 
installations) 

2 0 0 0 0 1 0 3 

Nurseries and 
greenhouses 1 0 1 0 0 8 0 10 

Golf courses, parks and 
other recreational 
areas/facilities 

 1* 1 2 0 4 

Cemeteries  0 0 0 0 

Pool, lake and fountain 
cleaning 0 0 0 0 0 0 0 0 

Marinas 0 0 5 5 

Port-a-Potty servicing  
0 0 0 0 

Other commercial 
sites/sources 
determined to be 
significant contributors 

0 0 0 0 0 0 0 0 

Facilities tributary to 
303(d) water body for 
pollutant generated on 
site 

 1 0 0 1 
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Facilities 
within/directly 
adjacent or discharging 
directly to ESA 

 

0 0 37 37 

Site tributary to and 
within 500 feet of ASBS 0 0 0 0 0 0 0 0 

Total for all 
categories  5 40 3 4 3 53 69 177 

Note:  Grey shaded areas indicate inventory categories that were not requirements within the Santa Ana 
Region. A * symbol in a grey colored cell indicates that the County has added a commercial site/source  
within that category to its Santa Ana Region inventory, even though it is not a Permit requirement. Also, 
the total number of facilities (177) does not reflect eating or drinking establishments in the Santa Ana 
Region (68). 

 
Due to new development in the unincorporated area of Ladera Ranch, the County’s commercial 
site/source inventory has increased from 153 in 2004-05 to 177 in 2006-07. The inventory is 
updated on an ongoing basis within the LIP and provided to the Regional Boards on an annual 
basis (see Attachment C-9.2 of this report).   
 
C-9.3.3    Prioritization 
 
Within the Santa Ana Region, the County prioritized commercial sites/sources as high, medium 
or low based on their respective threat to water quality. Within the San Diego Region, the 
County maintains an inventory of  commercial sites/sources predetermined as high threat to 
water quality according to Section F.3.c.(2) of the San Diego Permit. A summary of the County’s 
commercial site/source prioritization by watershed is provided in the following table:  

 
2006-07 Summary of Commercial Site/Source Prioritization by Watershed 
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Santa Ana Region San Diego Region  
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Prioritizations 

Sa
n 

G
ab

ri
el

 
R

iv
er

/C
oy

ot
e 

C
re

ek
 

A
na

he
im

 
H

ar
bo

r/
 

H
un

tin
gt

on
 

H
ar

bo
r 

Sa
nt

a 
A

na
   

R
iv

er
 

N
ew

po
rt

 B
ay

 

A
lis

o 
C

re
ek

 

Sa
n 

Ju
an

 
C

re
ek

 

D
an

a 
Po

in
t 

C
oa

st
al

 
St

re
am

s 

To
ta

ls
 

Number of high priority 
facilities 0 0 0 1 3 53 69 126 

Number of medium priority 
facilities 5 40 3 3 0 0 0 51 

Number of low priority 
facilities  0 0 0 0 0 0 0 0 

Total Number of facilities 5 40 3 4 3 53 69 177 
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C-9.3.4    BMP Fact Sheets 
 
The activity-based Industrial/Commercial fact sheets developed as part of the Existing 
Development Program are numbered IC1 – IC24 and are included as Exhibit A-9.II of the 
County’s LIP.  
 
C-9.3.5    Inspections 
 
The County inspects commercial sites/sources in its inventory at the frequency shown in the 
following table: 

Commercial Inspection Frequency 
 

Priority Santa Ana Region San Diego Region 

High Once per permit cycle (5 
years)1 As-Needed2

Medium As needed N/A 

Low As needed N/A 

1. All high priority facilities must be inspected at least once by July 1, 2004 

2. At least once per permit cycle (5 years)  

 
The number of commercial sites/sources inspected during the 2006-07 reporting period as well 
as the cumulative number of inspections conducted since adoption of the Third Term Permits is 
presented in the following table:   
 

2006-07 Jurisdictional Summary of Commercial Site/Source Inspections 
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Santa Ana 
Region 

San Diego 
Region 

 
 

Commercial Site/Source 
Category 

Number of Sites/Sources 
Inspected in 2006-07 

Total Number 
of Inspections 
Since Permit 

Adoption 

% Required 
Inspections 

Completed Under 
Third Term Permits  

Automobile mechanical repair, 
maintenance, fueling, or 
cleaning 

1 0 6 100% 

Airplane mechanical repair, 
maintenance, fueling, or 
cleaning 

 None in 
inventory N/A N/A 

Boat mechanical repair, 
maintenance, fueling, or 
cleaning 

1 4 8 100%  

Equipment repair, 
maintenance, fueling, or 
cleaning 

 None in 
inventory N/A N/A 
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County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
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Automobile and other vehicle 
body repair or painting 0  None in 

inventory 0 N/A 

Mobile automobile or other 
vehicle washing 

None in 
inventory 

None in 
inventory N/A N/A 

Automobile (or other vehicle) 
parking lots and storage 
facilities  

None in 
inventory N/A N/A 

Retail or Wholesale Fueling 0 2 100%  

Pest control services 

 

None in 
inventory N/A N/A 

Eating or drinking 
establishments 68  63 378 100% 

Mobile carpet, drape or 
furniture cleaning 

None in 
inventory 

None in 
inventory N/A N/A 

Cement mixing or cutting  None in 
inventory N/A N/A 

Mobile high pressure or steam 
cleaning 

None in 
inventory 

None in 
inventory N/A N/A 

Masonry  None in 
inventory N/A N/A 

Painting and coating 0 None in 
inventory 0 N/A 

Botanical or zoological gardens 
and exhibits  None in 

inventory N/A N/A 

Landscaping (and hardscape 
installations) 0 0 1 100%  

Nurseries and greenhouses 0 0 8 100% 

Golf courses, parks and other 
recreational areas/facilities 0 4 100% 

Cemeteries 
 

None in 
inventory N/A N/A 

Pool, lake and fountain 
cleaning 

None in 
inventory 

None in 
inventory N/A N/A 

Marinas 5 8 100% 

Port-a-Potty servicing 
 
 None in 

inventory N/A N/A 

Other commercial 
sites/sources determined to be 
significant contributors 

None in 
inventory 

None in 
inventory N/A N/A 
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Facilities tributary to 303(d) 
water body for pollutant 
generated on site 

1 N/A  4 100% 

Facilities within/directly 
adjacent or discharging 
directly to ESA 

 37 37 100% 

Site tributary to and within 500 
feet of ASBS 

None in 
inventory 

None in 
inventory N/A N/A 

Number of Sites/Sources 
Inspected in 2006-07 

Santa Ana 
Region 

San Diego 
Region 

Total Number 
of Inspections 
Since Permit 

Adoption 

% Required 
Inspections 

Completed Under 
Third Term 

Permits  

Totals for all categories 
 

71 109 456 100%  

 
Note:  Grey shaded areas indicate inventory categories that were not requirements within the Santa Ana Region. Eating 

or drinking establishments are not required to be inventoried within the Santa Ana Region. As described under 
Inspection Summary, the Permittees have implemented a countywide Food Facility Inspection program and 68 
food facility inspections were performed within the County’s jurisdiction in the Santa Ana Region this reporting 
period. Therefore, while those facilities are not inventoried, the inspections are counted for reporting purposes. 

 
The total number of commercial sites/sources inspected during the reporting period increased 
from 148 in 2005-06 to 180 in 2006-07. Additionally, the County has conducted a total of 456 
commercial site/source inspections since the Third Term Permits were adopted. As of the end 
of the 2006-07 reporting period, the County had performed 100% of the required commercial 
site/source inspections. 
 
The number of non-compliant commercial sites/sources identified during the 2006-07 reporting 
period is presented below along with information on follow-up inspections and enforcement 
actions taken. 

 
2006-07 Summary of Compliance by Watershed 

 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Existing Development C-9-13 

Number of Non-Compliant 
Commercial Sites/Sources  

Number of Commercial Sites/Sources 
Re-inspected Due to 

Non-Compliance          Watershed 

2006-07 2005-06 2006-07 2005-06 

Aliso Creek 1 2 1 2 

Dana Point Coastal 
Streams 3 0 3 0 

San Juan Creek 8 26 8 26 

Anaheim Bay/ 
Huntington Harbor 4 5 4 5 
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Newport Bay 2 1 2 1 

San Gabriel 
River/Coyote Creek 0 0 0 0 

Santa Ana River 1 1 1 1 

Totals 19 35 19 35 

 
As the table above indicates, the number of non-compliant commercial sites/sources decreased 
significantly from 35 in 2005-06 to 19 in 2006-07. The County found the primary source of non-
compliance to be eating or drinking establishments. Several incidents of non-compliance, 
particularly in the area of Ladera Ranch, involved poor management of trash by eating or 
drinking establishments in the same commercial complex. The County has found that in 
situations where multiple tenants share the same solid waste common area, compliance is 
achieved much quicker and more effectively by dealing directly with the property owner 
and/or property management company.   
 
C-9.3.6    BMP Implementation 
 
As part of commercial facility inspections the County inspectors determine the level of BMP 
implementation and also assess the effectiveness of the implemented BMPs.  For each of the 
facility's areas of activity, the inspector observes whether BMPs are in place and effective.  The 
inspector may encounter situations where BMPs are in place but are not effectively applied.  
The inspectors are trained to use their best professional judgment and decide how much time to 
allow the owner/operator to correct the problem.  A summary of BMP implementation based 
on inspections conducted during the current reporting period is provided below. 

 
2006-07 Summary of BMP Implementation 
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Watershed 

Number of 
Facilities with 

BMPs Fully 
Implemented 

Number of 
Facilities with 
BMPs Partially 
Implemented 

Number of 
Facilities With No 

BMPs or BMPs 
Not Fully 

Implemented, 

Number of Facilities 
Required to 

Implement or 
Upgrade/Modify 

BMPs 

Aliso Creek 1 1 0 1 

Dana Point 
Coastal Streams 62 7 0 7 

San Juan Creek 45 8 0 8 

Anaheim Bay/ 
Huntington 

Harbor 
4 0 4 

Newport Bay 

63 Eating 
Facilities in 

SAR Inspected 
and found to 2 0 2 
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San Gabriel 
River/Coyote 

Creek 
0 0 0 

Santa Ana River 

have full BMP 
implementation 

1 0 1 

Totals 171 23 0 23 

 
The commercial inspection information and database is updated on an ongoing basis and 
provided to the Regional Board as part of the annual Program Effectiveness Assessment 
submittal. The inspection related information includes, at a minimum, inspection dates, 
inspectors present and the results of the inspection. The updated inspection/inventory database 
is included as Attachment C-9.2 of this report.   
 
C-9.3.7    Enforcement  
 
The County’s Authorized Inspectors (Identified in Section C-10 of this PEA) undertake 
enforcement activities according to the County’s adopted Water Quality Ordinance and the 
accompanying Enforcement Consistency Guide.  The enforcement mechanisms available are 
summarized in this section and detailed in Section A-9.2 of the County’s LIP. 
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for criminal prosecution.  As provided for in the Enforcement Consistency Guide, 
when selecting enforcement options, the County’s Authorized Inspectors ensure that violations 
of a similar nature are subjected to similar types of enforcement remedies. More severe 
enforcement options may be selected when a violator has either a history of noncompliance or 
has failed to take good faith actions to eliminate continuing violations or to meet a previously 
imposed compliance schedule. 
 
During the 2006-07 reporting period, the County took the following enforcement actions against 
commercial sites/sources within its inventory:  

 
2006-07 Summaries of Enforcement Actions  
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Watershed 

Number of 
Notices of Non-

Compliance 
Issued 

Number of 
Administrative 

Compliance 
Orders Issued 

Number of 
Cease & Desist 
Orders Issued 

Number of Facilities 
Referred for 

Criminal Remedies 

Anaheim Bay/ 
Huntington Harbor 3 0 0 0 

San Gabriel 
River/Coyote Creek 0 1 0 0 
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Three commercial sites/sources inspected during the reporting period (one eating 
establishment and two automotive repair shops) were issued a County Water Quality 
Ordinance Notice of Non-Compliance. The County also issued an Administrative Compliance 
Order to a commercial property owner in the City of La Habra where multiple tenant 
businesses were identified as the source of non-stormwater discharges and trash and other 
debris found to have impacted a County owned Flood Control Channel. The property owner 
and the businesses were given a specific amount of time to clean the County’s right-of-way as 
well as implement BMPs to prevent future discharges. The County worked with the City of La 
Habra to achieve a successful resolution to the problem.  
 
C-9.3.8    Reporting  
 
For non-compliant facilities that pose a threat to human health or the environment, the County 
provides oral or e-mail notification to the Regional Board within 24 hours.  Following oral 
notification, the County sends a written report within 5 days detailing the nature of the non-
compliance and any corrective action taken. During the 2006-07 reporting period, the County 
identified no incidents of non-compliance at any commercial site/source within its inventory 
that required notification of the Regional Boards.  
 
C-9.3.9    Training and Outreach 
 
Training 
 
The County as Principal Permittee sponsored training to assist municipal staff in understanding 
the industrial and commercial components of the Existing Development Program. County 
inspector participation in the training conducted during the reporting period is summarized in 
the following table: 

 
2006-07 Summary of Existing Development Program Training 

Training Presentation Meeting Department  
Training 

Dates 
Number of 
Attendees 

RDMD EPA Overview 9/14/06 4 

RDMD Cal OSHA Overview 9/14/06 

 
 

 

4 

RDMD Orange County Sanitation District Source 
Control Program Overview 11/15/06 2 

NPDES 
Inspection 
Committee 
 

RDMD Industrial Facility Inspection Training by Marc 
Brown, Santa Ana Regional Board Staff 4/19/07 

County of Orange/Orange County Flood Control District 
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Outreach 

The County outreached to the industrial and commercial businesses within its jurisdiction to 
inform them of their responsibilities under this program.  During the 2006-07 reporting period, 
this outreach effort included: 

• Presentation to 250 paint contractors on pollution prevention BMPs at a Dunn Edwards 
sponsored seminar in Santa Ana on 4/19/07. 

• Distribution of brochures, posters and the industrial/commercial BMP fact sheets 
through the website, field inspectors, at public facilities counters, etc. 

• Posting information on the Existing Development Program (including the activity-based 
BMP fact sheets) on the County’s webpage, www.ocwatersheds.com.     
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C-9.4   Residential Program (LIP Section A-9.3) 
 
C-9.4.1    Organization Chart 
 
Through the submittal of its organization chart, Figure A-9.3 of the LIP, the County identified 
which Departments are responsible for the implementation of this stormwater program 
element.  
 
C-9.4.2    Inventory  
 
The County has developed a watershed-based map of residential areas within its jurisdiction in 
the San Diego Region.  Residential areas that discharge directly to an ESA may be targeted for 
enhanced implementation of BMPs based on the activities of concern that are identified.  
 
C-9.4.3    BMP Fact Sheets 
 
BMP fact sheets have been developed as a part of the Existing Development program.  The fact 
sheets include a description of specific BMPs for high threat residential activities that may cause 
the discharge of pollutants and provide a focus on the Pollution Prevention measures that the 
facility should implement.  The activity-based residential fact sheets are numbered R1 – R8 and 
are included as Exhibit A-9.II of the County’s LIP. There were no modifications to the fact 
sheets during the reporting period. 
 
C-9.4.4    Enhanced Implementation 
 
At the time this report is being written, a large portion of the unincorporated County along the 
Santiago Canyon corridor is being ravaged by wildfires. Communities such as Silverado, 
Modjeska, and Trabuco Canyon will have thousands of burned acres of land to contend with as 
they try to recover from the devastation. The County’s Stormwater Program will be focusing a 
lot of effort on these residential areas during the 2007-08 reporting period.  
 
C-9.4.5    Water Pollution Complaints/Incidents 
 
The residential program relies upon observations by municipal employees working in or 
assigned to residential areas and on complaints received from residents through the water 
pollution problem reporting hotline and website.   
 
The County tracks water pollution complaints under the ID/IC program and provides a 
summary of the number of complaints received and the source area associated with the 
complaint (e.g. commercial business, resident, etc.) as a part of Section C-10 of this PEA.  
 
C-9.4.6    Enforcement Actions 
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Enforcement actions taken by the County throughout its jurisdiction, including those against 
individual residents, are summarized in Section C-10 of this PEA.   
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C-9.4.7    Outreach and Training 
 
Outreach 
 
Education and outreach targeted towards residents is a major component of the residential 
program.  The County encourages the implementation of a set of designated BMPs for residents.  
The BMPs are presented in a series of fact sheets specific to high threat residential activities.  
The County has developed outreach efforts to encourage the use of the designated BMPs.  This 
outreach has included efforts such as mailings, holding workshops, development and 
distribution of brochures, posters, fact sheets, posting information on the County’s webpage, 
etc.  Information on specific outreach efforts can be referenced in Section C-6.  
 
Training 
 
Successful implementation of the residential program relies on education of municipal 
employees that conduct activities in residential areas.  For the County, it is primarily RDMD/ 
O & M field program crews who are entering into residential areas on a routine basis to 
maintain the public infrastructure. Training efforts during the 2006-07 reporting period 
covering municipal activities are discussed in Section C-5 of this PEA.  While many of the field 
programs conducted by the County, such as street sweeping and drainage facility cleaning, are 
pollution prevention practices in of themselves, the field program crews are trained to notify 
the County’s Authorized Inspectors (identified in Section C-10) of any issues impacting or 
having the potential to impact runoff from residential areas. 
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C-9.5   CIA/HOA Program (LIP Section A-9.4) 
 
C-9.5.1    Organization Chart 
 
The County utilizes the organization chart in Section A-9.3 of the LIP to implement its 
CIA/HOA Program.   
 
C-9.5.2    Inventory  
 
The County has developed a watershed-based map of residential areas within its jurisdiction in 
the San Diego Region. Residential areas that discharge directly to an ESA may be targeted for 
enhanced implementation of BMPs based on the activities of concern that are identified. The 
residential map is updated on an ongoing basis within the LIP.  
 
C-9.5.3    BMP Fact Sheets 
 
BMP fact sheets have been developed as part of the Existing Development program.  The fact 
sheets include a description of specific BMPs for high threat CIA/HOA activities that may 
discharge pollutants and provide a focus on the Pollution Prevention measures that the facility 
should implement.  The activity based fact sheets that were developed are included in Exhibit 
A-9.II of the County’s LIP. There were no modifications to the fact sheets during the reporting 
period. 
 
C-9.5.4    Enforcement Actions 
 
Enforcement actions conducted by the County throughout its jurisdiction, including CIA/HOA 
areas, are summarized in Section C-10 of this PEA.   
 
C-9.5.5    Outreach and Training 
 
Outreach 
 
As described in Section C-9.4.7, there are a number of ways in which the County performs 
general outreach to residents. HOA communities present a tremendous opportunity for 
outreach due to their organizational structure and the County encourages and promotes 
distribution of stormwater education material through association newsletters, association 
websites, etc.  
 
Training 
 
As reported in past years, the County has made several training presentations to HOAs 
utilizing the CIA/HOA training module (Exhibit B-9.V of the DAMP). This training module 
continues to be available on the County’s website. 
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SECTION C-9, Existing Development   

C-9.6 Existing Development Program Modifications 
 

The County has evaluated the results of the assessment of the Existing Development Program to 
determine if any program modifications are necessary in order to comply with the Third Term 
Permits. 
 
The following modifications have been made to Section A-9 of the County’s LIP during the 
2006-07 reporting period and are included as attachments to this report: 
 
• Updates to Exhibit A-9.I of the LIP the (existing development inventories) on an ongoing 

basis (included as Attachment C-9.1 of this report) 
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SECTION C-9  
ATTACHMENTS 

 
 
 

EXISTING DEVELOPMENT 
 
 

PROGRAM EFFECTIVENESS ASSESSMENT 
2006-07 
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ATTACHMENT C-9.1 
 

Updated Commercial & Industrial Inventories/Inspection 
Information 

(Exhibit A-9.I of LIP) 
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 8/Santa Ana Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 Brea Canyon Oil Co. Low Once During 
Permit Term

May 4. 2005 (Matt 
Tucker) No violations No 1311

2 Nieto & Sons Trucking, Inc. Low Once During 
Permit Term

4/22/2005 (Matt 
Tucker) No violations No 4212

3 West Newport Oil Co. Low Once During 
Permit Term

5/6/2005 (Matt 
Tucker) No violations No 1311

4 Auto Bank Center Low Once During 
Permit Term

5/6/2005 (Matt 
Tucker) No violations No 3711

5 Plants Etc, Inc. (DBA: Architectural 
Pottery) Low Once During 

Permit Term
4/21/2005 (Matt 
Tucker) No violations No 3272

6 Merlex Stucco, Inc. High Annual November 14, 2003 
(Duc Nguyen) No violations No 6/30/2005 (Duc 

Nguyen) No violations No 6/28/06 (Duc 
Nguyen) No violations No 4/5/07 (Duc 

Nguyen) No Violations No 3299

7 R.J. Noble Company High Annual November 13, 2003 
(Grant Sharp) No violations No May 4. 2005 (Matt 

Tucker) No violations No 6/19/06 (Duc 
Nguyen) No violations No 4/4/07 (Duc 

Nguyen)

Housekeeping issues 
noted on inspection 
report

No 2951

8 Catalina Pacific Concrete High Annual November 4, 2003 
(Matt Tucker) No violations No 4/29/2005 (Matt 

Tucker) No violations No 6/5/06 (Duc 
Nguyen) No violations No 3273

9 Bordier's Nursery, Inc. High Annual August 13, 2003 (Grant 
Sharp) No violations No 4/20/2005 (Matt 

Tucker) No violations No 6/6/06 (Duc 
Nguyen) No violations No 4/3/07 (Duc 

Nguyen) No Violations No 181

Low Priority

Facility closed - SA RWQCB approved Notice of Termination 
12/11/06

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

2003-04 REPORTING PERIOD

Medium Priority (2003-04 through 2004-05 Reporting Periods)

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD 2006-07 REPORTING PERIOD

SIC CODE

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadhseet 
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 8/Santa Ana Region

2006-07 PEA

Brea Canyon Oil Co.

Nieto & Sons Trucking, Inc.

West Newport Oil Co.

Auto Bank Center

Plants Etc, Inc. (DBA: Architectural 
Pottery)

Merlex Stucco, Inc.

R.J. Noble Company

Catalina Pacific Concrete

Bordier's Nursery, Inc.

BUSINESS NAME

None 0 1531 Brea Canyon Rd. Brea Unincorp. 21039 Don 
Bradford

714-529-
3242

San Gabriel 
River/Coyote Creek

None 0 1281 Brea Canyon Rd. Brea Unincorp. 1026 Steve Nieto 714-990-
6855

San Gabriel 
River/Coyote Creek

None 0 1080 17th St. Costa Mesa 
Unincorp. 0 Tom 

McCLoskey
949-631-
1100 Newport Bay

None 0 8391 Bolsa Ave. Midway City Unincorp. 2400 Tom Do 714-898-
2880 Huntington Harbor

None 0 15161 Van Buren St. Midway City Unincorp. 17000 Mike Hall 714-895-
3359 Huntington Harbor

830S012070 0 2911 Orange Olive Rd. Olive Unincorp. 30000 Iano 
Macias

714-637-
1700 Huntington Harbor

830S002062 80.0 Acres 15505 Lincoln Ave. Olive Unincorp. 12200 Ali Solejhou (714)637-
1550 Santa Ana River

830S012327 4.0 Acres 5305 Santiago 
Canyon Rd. Santiago Cyn. 

Unincorp. 0 Tim Keyes 626-852-
6264 Santa Ana River

820030028 242 Acres 7231 Irvine Blvd. Irvine Unincorp. George 
Gutman

949-559-
4221 Newport Bay

CONTACT 
PHONE 

NUMBER
WATERSHEDSTREET_

TYPE BLDG_UNIT CITY_CODE ZIP BLDG_SQ 
Ft.

FACILITY 
CONTACT

STREET_NA
MEWDID No. SITE SIZE 

(ACRES)
STREET_N

O

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadhseet 
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-UP INSPECTION

1 Santiago Greenhouse Medium Nurseries and 
greenhouses As Needed 5261 19102 Bond Ave. El Modena Unincorp. 61800 Dave Tursini 714-997-2581 San Gabriel River

2 Romero's Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 700 2501 Whittier Blvd. La Habra Unincorp. 800 Romero Santos 562-694-5807 San Gabriel River

3 Speed Shop USA Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2363 Whittier Blvd. La Habra Unincorp. 2400 Dick Scott 562-690-1506 San Gabriel River

4 Andy K Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7501 15052 Jackson St. Midway City Unincorp. 750 Andy K. 714-893-2100 Huntington Harbor

5 Auto Pro Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 1800 15082 Adams St. Midway City Unincorp. 1800 Dan Tran 714-897-6033 Huntington Harbor

6 Auto World Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8301 Bolsa Ave. Midway City Unincorp. 4000 Ana Trang 714-899-1848 Huntington Harbor

7 BJ Auto Body and Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 3796 15032 Jackson St. Midway City Unincorp. 7500 Khanh Nguyen 714-892-9770 Huntington Harbor

8 Benson Auto Body & Paint, 
Inc. Medium

Automobile and other 
vehicle body repair or 
painting

As Needed 7539 15032 Jackson St. Midway City Unincorp. 7500 Lam Huynh 714-379-7243 Huntington Harbor

9 Bolsa Auto Repair & Smog 
Center Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2000 8331 Bolsa Ave. Midway City Unincorp. 4000 Steve Cong Nguyen 714-903-6004 Huntington Harbor

10 Bolsa Radiator Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 8061 Bolsa Ave. Midway City Unincorp. 3600 Chris Ramirez 714-898-2468 Huntington Harbor

11 Bolsa Smog Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 1000 8301 Bolsa Ave. Midway City Unincorp. 4000 Brown Tran 714-903-9490 Huntington Harbor

12 Bolsa Transmission Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8331 Bolsa Ave. Midway City Unincorp. 4000 Gilbert Loya 714-799-6148 Huntington Harbor

13 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8000 15114 Adams St. Midway City Unincorp. 10000 David Edwards 714-373-6155 Huntington Harbor

14 Clutches Unlimited Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2000 15116 Adams St. Midway City Unincorp. 10000 David Edwards 714-373-6155 Huntington Harbor

15 Dealers Detail Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 2250 15056 Jackson St. Midway City Unincorp. 2250 Jamal Jazayra 714-894-4255 Huntington Harbor

16 Do's Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 15232 Jackson St. Midway City Unincorp. 714-893-3551 Huntington Harbor

17 Duffy Electric Boat Company Medium
Boat mechanical repair, 
maintenance, fueling, or 
cleaning

As Needed April 15, 2004 (Duc 
Nguyen) No Issues- BMPs effective No Reconnaisance 1/8/07 

(Christine Hanson) No Issues. BMPs effective. No 16732 Pacific Coast Hwy. Sunset Beach Unincorp. 90742 Jaime Ocon 562-592-3028 Huntington Harbor

18 Jake's Automotive Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9999 15062 Adams St. Midway City Unincorp. 1800 Jeffery Jacobson 714-893-6070 Huntington Harbor

19 Jet Performance Automtive 
Center Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 7852 Bolsa Ave. Midway City Unincorp. 5000 Andy Nguyen 714-903-3288 Huntington Harbor

20 KBL Transmissions Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 15092 Adams St. Midway City Unincorp. 2600 Don Nickol 714-698-1466 Huntington Harbor

21 Midas Auto Systems Experts Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 2800 15441 Beach Blvd. Midway City Unincorp. 2800 Pete Kirkbride 714-638-4112 Huntington Harbor

22 Midway Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 8451 Bolsa Ave. Midway City Unincorp. 1500 Guy Nguyen or Maggie 
Pham 714-898-3013 Huntington Harbor

23 Midway Collision Repair Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 15111 Van Buren St. Midway City Unincorp. 4000 Luis Surinana 714-895-4303 Huntington Harbor

24 Preferred Plastering Medium Painting and coating As Needed 15132 Jackson St. Midway City Unincorp. 800 John Davis 562-596-9591 Huntington Harbor

25 Pro Mufflers and Brakes Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7549 1000 15142 Beach Blvd. B Midway City Unincorp. 2000 Gabriel Atallah 714-897-1122 Huntington Harbor

26 Quality Service Co., Inc. 
(Service Dept.) Medium

Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 15135 Jackson St. Midway City Unincorp. 25000 Cindy Evans 714-934-8095 Huntington Harbor

27 Reliable Transmission Service Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 15072 Adams St. Midway City Unincorp. 3000 Angelo Madrigal 714-894-2186 Huntington Harbor

28 Sarkis Auto Body Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 7532 1500 15142 Beach Blvd. Midway City Unincorp. 5000 Bob Ohanian 714-897-0744 Huntington Harbor

29 S-Class Motors Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 15142 Beach Blvd. A Midway City Unincorp. 1000 Gary Ohanian 714-373-3161 Huntington Harbor

30 Smith Plastering Medium Painting and coating As Needed 1600 15142 Jackson St. Midway City Unincorp. 1600 Roy Shelvey 714-891-2221 Huntington Harbor

31 Terk Auto Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 3000 7852 Bolsa Ave. Midway City Unincorp. 5000 Ken McCormack 714-894-7925 Huntington Harbor

2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

2006-07 Reporting Period2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD

WATERSHEDAPNCONTACT 
PHONE NUMBER

STREET_T
YPE

BLDG_N
O CITY_CODE ZIP BLDG_SQ 

Ft. FACILITY CONTACTSIC CODE SQUARE_
FT

STREET_N
O STREET_NAME

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange - Inventory/inspection of Commercial Sites/Sources
Region 8/Santa Ana Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-UP INSPECTION

2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

2006-07 Reporting Period2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD

WATERSHEDAPNCONTACT 
PHONE NUMBER

STREET_T
YPE

BLDG_N
O CITY_CODE ZIP BLDG_SQ 

Ft. FACILITY CONTACTSIC CODE SQUARE_
FT

STREET_N
O STREET_NAME

32 Top Quality Auto Center, Inc. Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5531 1200 8331 Bolsa Ave. Midway City Unincorp. 4000 Kahnh Nguyen 714-899-1818 Huntington Harbor

33 24 Hour Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 15635 Lincoln Ave. Olive Unincorp. 6500 Ray Huddleston 714-739-2075 Santa Ana River

34 Rossmoor Arco 81782 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 11171 Los Alamitos Blvd. Rossmoor Unincorp. 800 Ahmad Ali Haeri 562-795-5800 Huntington Harbor

35 Rossmoor Car Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7542 11031 Los Alamitos Blvd. Rossmoor Unincorp. 3800 Foster Hooper 562-430-4975 Huntington Harbor

36 West Coast Firestone Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7538 11121 Los Alamitos Blvd. Rossmoor Unincorp. 10000 Mike McQuown 562-430-7559 Huntington Harbor

37 Stop 'N Wash Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed
November 9, 2006 (James 
Fortuna) - also see PNIR 
6219

Addressed issues related 
to washing down front and 
back areas, protecting the 
rear storm drain from an 
exterior hose bib, and 
covering trash lids.

Yes 1/26/07 (James 
Fortuna)

Facility had addressed the previous deficiencies.  
Trash bins/lids were now covered.  Rear hose bib 
has been capped to protect the storm drain.  Site 
is swept instead of being washed down with a 
hose.  Some water accumulation near front storm 
drain due to wind blowing car wash spray mist.

7542 16661 Pacific Coast Hwy. Sunset Beach Unincorp. 6300
Sanford L. Simmons 
(owner) / Samuel Martinez 
(on-site contact)

562-493-1850 
(owner) / 714-865-
4601 (on-site 
contact for 
inspections)

Huntington Harbor

38 Sunset Auto Salon Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed April 15, 2004 (Duc 
Nguyen)

Notice of Non-Compliance 
Issued No 7542 1200 17145 Pacific Coast Hwy. Sunset Beach Unincorp. 1500 Keri Herrington 562-592-1356 Huntington Harbor

39 Sunset Auto Shop Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 7539 16747 Pacific Coast Hwy. Sunset Beach Unincorp. 1200 562-592-3916 Huntington Harbor

40 Sunset Beach Chevron Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 16621 Pacific Coast Hwy. Sunset Beach Unincorp. 552 Mason Ettinger 562-592-1970 Huntington Harbor

41 Santa Ana Country Club Medium
Golf courses, parks and 
other recreational 
areas/facilities

As Needed May 6, 2004 (Duc 
Nguyen)

Notice of Non-Compliance 
Issued No 20382 Newport Blvd. Santa Ana Hts. Unincorp. David Zahrte 714-545-8235 Newport Bay

42 ARCO #192 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 2100 Bristol St. Santa Ana Hts. Unincorp. 720 Richard Taylor 949-756-1731 Newport Bay

43 Shell Service Station #136052 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 1512 Bristol St. Santa Ana Hts. Unincorp. 1000 Hashim Sayeed 714-436-0226 Newport Bay

44 UNOCAL #5372 Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 5541 4650 19851 Esperanza Rd. Yorba Linda Unincorp. 5000 Keith Davis 714-701-9431 Santa Ana River

45 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed 2601 Valencia Ave. Brea Uninorp. 714-528-0761 San Gabriel River

46 Treeco Arborist Maintenance 
Services Medium Landscaping (and 

hardscape installations) As Needed 783 1281 Brea Canyon Rd. Brea Uninorp. 1026 Todd L. Brooker 714-990-5553 San Gabriel River

47 Cal-Native Plants, LLC Medium Nurseries and 
greenhouses As Needed 37 Acres 26986 Baker Canyon Rd. Silverado Unincorp. 92676 Dan Dulac 714-649-2524 Santa Ana River

November 9, 2005 
(Christine Hanson)

Uncovered bins and piles of 
manure. Drainage pipe from 
horse stall discharges to Aliso 
Creek. Wash downs located 
next to creek.

May 9, 2006 
(Christine Hanson)

Water still turned on at wash 
down rack #1. Still needs 
improvement with manure 
handling (more dumpsters or 
more frequent pickups).

49 Newport Dunes Waterfront 
Resort (Lease) High

Boat mechanical repair, 
maintenance, fueling, or 
cleaning

As Needed March 30, 2006 
(Christine Hanson)

Addressed boat 
washing issues with 
staff. BMPs must be 
implemented.

Yes May 22, 2006 
(Christine Hanson)

Staff boat wash area now 
drains to landscape. Signage 
placed at public boat wash 
area.

101 North Bayside Drive Newport Beach 92660 Andrew Theodorou 949-999-3101 (D) Newport Bay

50 Frank's Auto Center Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9041 Katella Avenue #A Anaheim Unincorp. 92886 (714) 995-7513 Huntington Harbor

51 Meynard Auto Repair Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9041 Katella Avenue #B Anaheim Unincorp. 92886 Marcos Meynard (714) 470-8460 Huntington Harbor

52 Mike's Place Medium
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

As Needed 9051 Katella Avenue Anaheim Unincorp. 92886 Jeff Shuster (714) 828-7800 Huntington Harbor

53 Mother Truckers Medium
Automobile and other 
vehicle body repair or 
painting

As Needed 15002 Beach Blvd. Midway City Unincorp. 92655 John Whiteman (714) 379-9100 Huntington Harbor

November 27, 2007 
(Christine Hanson)

Improved housekeeping 
and maintenance of 

drainage conveyances. 
More dumpsters or more 

frequent pick-ups required 
for manure management. 
Wash rack at top of hill 

needed additional BMPs. 

Yes Issues from November 27th inspection 
addressed. Additional BMPs implemented. Added to inventory during 2005-06 Reporting Period

Added to inventory during 2005-06 Reporting Period

Rd.18381 Santiago CanyonOctober 6, 2005 
(Christine Hanson) Silverado Unincorp.

Addressed manure 
handling issues with 
staff

Yes

December 20, 
2007 (Christine 
Hanson & Grant 

Sharp) 

Aliso Creek92676 Dave Edgar 714-649-269748 High

Facilities tributary to 
303(d) water body 
impaired for pollutant 
generated on site

Annually prior to 
storm season

Santiago Ranch Stables 
(Lease)

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 
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County of Orange -  Follow-up Inspections of Retail Food Facilities (Following HCA Observation)
Region 8/Santa Ana Region

2006-07 PEA

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-UP 

INSPECTION 
(Inspector) 

RESULTS OF FOLLOW-
UP INSPECTION

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA 
OBSERVATION

DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

DATE OF HCA INSPECTION 
RESULTING IN 
OBSERVATION

HCA OBSERVATION DATE OF FOLLOW-UP 
INSPECTION (Inspector) 

RESULTS OF FOLLOW-UP 
INSPECTION

March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste handling 
issues with facility November 8, 2005 (HCA) AA64 Maintenance Records: Lack 

of/not current
February 27, 2006 (Christine 
Hanson)

Discussed use of maintenance 
records for grease interceptor. 
Manager states they will post 
and use maintenance log.

Mario Rodriguez 562-592-1465

March 28, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

April 17, 2006 (Christine 
Hanson)

No records available. Trash bins 
not covered.Contacted manager 
by phone. 

 May 17, 2006 (Christine 
Hanson) - follow up to above Records were available.

Harry's Grill June 8, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

July 26, 2004 (Duc 
Nguyen)

Notice of Non-Compliance 
Issued March 30, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

Does not have grease traps or 
grease interceptor. December 28, 2006 (HCA)

AA61 Observation Condition 
of refuse containers & trash 
bin enclosures

February 6, 2007 (Christine 
Hanson)

Notice of Non-Compliance 
Issued 16685 Pacific Coast Hwy. Sunset Beach, 

Unincorp. 90742 Chris Boosalis 562-592-9500 Huntington Harbor

Harbor House Café March, 2004
AA61 Observation Condition of 
refuse containers & trash bin 
enclosures

April 15, 2004 (Duc 
Nguyen)

Addressed waste handling 
issues with facility March 21, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

Does not appear to have grease 
traps or grease interceptor. 16341 Pacific Coast Hwy. Sunset Beach, 

Unincorp. 90742 Sergio Cueva 562-592-5404 Huntington Harbor

December 8, 2004 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

February 2, 2005 (Christine 
Hanson)

Waste handling issues 
identified 

April 19, 2005 (HCA)
AA60 Improper 
oil/grease disposal 
into parking/street

May 18, 2005 (Duc 
Nguyen)

Addressed waste handling 
issues with facility; Notice of 
Non-Compliance issued

Captain Jack's 16812 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Sergio Cueva 562-592-5404 Huntington Harbor

Harpoon Harry's 16821 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Huntington Harbor

King Neptune's Seafood 17115 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Huntington Harbor

Pancho Frijoles March 21, 2006 (HCA) AA64 Maintenance Records: Lack 
of/not current

May 17, 2006 (Christine 
Hanson)

Does not appear to have grease 
traps or grease interceptor. December 21, 2006 (HCA) AA64 Maintenance Records: 

Lack of/not current
February 6, 2007 (Christine 
Hanson)

No records available for 
rendered grease pick up 
required by HCA

16635 Pacific Coast Hwy. Ste. A Sunset Beach, 
Unincorp. 90742 Huntington Harbor

El Pollo Loco NA NA Response to complaint May 
2, 2006 (Christine Hanson)

Evidence of irrigation water 
filling sump drain 
(overwatering).

18571 East Chapman Avenue Orange (Unincorp - 
Modena) 92869 Esmeralda Duran 714-639-6816 Santa Ana River

Roman Cucina December 5, 2006 (HCA) AA64 Maintenance Records: 
Lack of/not current

February 6, 2007 (Christine 
Hanson)

No records available for 
rendered grease pick up 
required by HCA

16595 Pacific Coast Hwy. Sunset Beach, 
Unincorp. 90742 Lucio Perez 562-592-5552 Huntington Harbor

Restaurant Kappo Sui January 17, 2007 (HCA)
AA61 Observation Condition 
of refuse containers & trash 
bin enclosures

March 5, 2007 (Christine 
Hanson)

Dirty trash enclosure with 
grease spills. Discussed BMPs. 20070 Santa Ana  Avenue Santa Ana Heights 92707 Eiichi Komori 714-429-0141 Newport Bay

Tustin Hills Racquet Club January 17, 2007 (HCA)
AA61 Observation Condition 
of refuse containers & trash 
bin enclosures

March 5, 2007 (Christine 
Hanson) No issues observed. 11782 Simon Ranch Road Santa Ana Heights 92705 Suzie Delyea 714-544-6950 Newport Bay

2006-07 REPORTING PERIOD

Does not appear to have grease 
traps or grease interceptor.

2005-06 REPORTING PERIOD

Pacific Coast 17243 Sunset Beach, 
Unincorp. Huntington HarborHwy. 90742

Reneire Caceres 562-480-5787

Huntington Harbor90742 Adrian Sapiens 562-592-2134Pacific Coast Hwy. Sunset Beach, 
Unincorp.16371Woody's Diner March 21, 2006 (HCA) AA64 Maintenance Records: Lack 

of/not current
April 17, 2006 (Christine 
Hanson)

2003-04 REPORTING PERIOD

BUSINESS NAME

2004-05 REPORTING PERIOD

Jack In The Box

SIC CODE SQUARE_
FT

STREET_N
O STREET_NAME WATERSHEDBLDG_SQ 

Ft.
FACILITY 
CONTACT

CONTACT 
PHONE NUMBER APNSTREET_T

YPE BLDG_NO CITY_CODE ZIP

County of ORane/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet 

1 of 1

0042047



County of Orange - Inventory/Inspection of Industrial Facilities
Region 9/San Diego Region

2006-07 PEA

DATE OF INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 

(Inspector) 

RESULTS OF 
FOLLOW-UP  
INSPECTION

DATE OF INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector) 

RESULTS OF 
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP  
INSPECTION

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 Catalina Pacific Concrete High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant Sharp) No Violations No 6/22/06 (James 

Fortuna) No violations No 4/6/07 (James 
Fortuna) No violations No 3273

2 Quest Diagnostics Low As Needed February 3, 2004 (Grant 
Sharp) No Violations No N/A N/A Unknown

3 Olsen Pavingstone, Inc. Low As Needed January 28, 2004 (Grant 
Sharp) No Violations No N/A N/A 3271

4 Oglebay Norton Industrial Sand,
Inc. High Annual February 6, 2004 (Grant 

Sharp) No Violations No N/A N/A 7/6/2005 (Grant Sharp) No Violations No 6/22/06 (James 
Fortuna) No violations No 4/4/07 (James 

Fortuna) No violations No 1446

5 Cemex, Inc. High Annual February 5, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/30/2005 (Grant Sharp) Better tracking controls 

needed at two driveways No 6/22/06 (James 
Fortuna)

No violations 
(Improved 
Tracking 
Controls)

No 4/4/07 (James 
Fortuna) No violations No 3273

6 CR& R High Annual January 27, 2004 (Grant 
Sharp) No Violations No N/A N/A 6/29/2005 (Christine 

Hanson/Grant Sharp)
No SWPPP on site, stains 
in parking lot No

May 25, 2006 
(Christine 
Hanson)

No SWPPP on 
site. Parking lot 
required clean 
up. 

Yes June 15, 2006 
(Christine Hanson)

Confirmed that 
they had a 
SWPPP

April 4, 2007 
(Christine Hanson)

No violations (Minor 
problem with excessive 
irrigation, will adjust 
controls) 

No 4214

7 Ewles Materials- San Juan 
Capistrano High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 4/5/07 (Duc Nguyen) No Violations No 3281

8 Northrop Grumman Capistrano 
Test Site Low As Needed February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A 8734

9 Tierra Verde Industries (La Pata
Greenwaste) High Annual January 26, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/22/05 (Duc Nguyen) No Violations No 6/5/06 (Duc 
Nguyen) No Violations No 4/2/07 (Duc Nguyen) No Violations No 2875

10 Prima Deshecha Landfill High Annual February 3, 2004 (Duc 
Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 

Nguyen) No Violations No 4/3/07 (Duc Nguyen) No Violations No 4953

11 Santa Margarita Water District, 
Chiquita Water Plant High Annual February 3, 2004 (Duc 

Nguyen) No Violations No N/A N/A 6/28/05 (Duc Nguyen) No Violations No 6/1/06 (Duc 
Nguyen) No Violations No 4/5/07 (Duc Nguyen) No Violations No 4952

12 Dana Point Shipyard (Industrial) High Annual November 13, 2003 (Duc 
Nguyen)

Additional BMPs 
Needed Yes

December 10, 2003 
(Duc Nguyen, Grant 
Sharp)

No Violations 4/21/2005 (SDRWQCB) No Violations No 5/31/06 (Duc 
Nguyen) No Violations No 4/02/07 (Duc Nguyen) No Violations No 3732

SIC CODE

2003-04 REPORTING PERIOD

Medium Priority 

2006-07 REPORTING PERIOD

BUSINESS NAME

Medium Priority 

 INSPECTION 
FREQUENCYPRIORITY

2005-06 REPORTING PERIOD2004-05 REPORTING PERIOD

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Industrial Facilities
Region 9/San Diego Region

2006-07 PEA

Catalina Pacific Concrete

Quest Diagnostics

Olsen Pavingstone, Inc.

Oglebay Norton Industrial Sand,
Inc.

Cemex, Inc.

CR& R

Ewles Materials- San Juan 
Capistrano

Northrop Grumman Capistrano 
Test Site

Tierra Verde Industries (La Pata
Greenwaste)

Prima Deshecha Landfill

Santa Margarita Water District, 
Chiquita Water Plant

Dana Point Shipyard (Industrial)

BUSINESS NAME

930I006261 5 31511 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Tim Kayes / Brad 

Pollard 626-852-6264 San Juan Creek

None 33608 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Thomas 

Thompson 949-728-4555 San Juan Creek

None 31511 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Ole Hjorth-Olsen 949-728-0415 San Juan Creek

930I000990 1173 31302 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Patricia Smith 949-728-0171 

x329 San Juan Creek

930I013411 3.68 31601 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Bill Vondenichar 949-678-5372 San Juan Creek

930I014441 6 31641 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Frank Alvarez 

(Temporary) 877-728-0446 San Juan Creek

930I011101 2 32501 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Chris Hanson 949-728-0436 San Juan Creek

33000 Pico Ave. San Clemente 
Unincorporated Rick Asher 949-361-7106 San Mateo Creek

930I014449 10 31748 La Pata Ave. San Juan Capistrano 
Unincorporated 92650 Christy McAllister 949-728-0401 San Juan Creek

930I005260 1530 32250 La Pata Ave. San Juan Capistrano 
Unincorporated 92650 David Wong (949)728-3047 San Clemente 

Coastal Streams

930I005771 60 28793 Ortega Hwy. Ortega Highway 
Unincorporated 92675 Wade Specht (949) 493-5234 San Juan Creek

CA0109313 34671 Puerto Pl. Dana Point Harbor 92629 Cathy Cope 949-661-1313 Dana Point Coastal 
Streams

BLDG_SQ 
Ft.

FACILITY 
CONTACT

CONTACT 
PHONE 

NUMBER
WDID No. SITE SIZE 

(ACRES)
STREET_

NO
STREET_

NAME WATERSHEDSTREET_
TYPE

BLDG_
UNIT CITY_CODE ZIP

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 Color Spot Nurseries High Nurseries and 
greenhouses N As Needed May 31, 2006 

(Christine Hanson)

Overall good. Requires 
some secondary 
containment for oil.

No

2 DM Color Express, Inc. (Nursery) High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
In process of moving to 
San Juan Capistrano. No

3 Norman's Nursery, Inc. High Nurseries and 
greenhouses N As Needed June 19, 2006 

(Christine Hanson)
No issues. Good 
irrigation practices. No

4 O'Connell Landscape Maintenance High Landscaping (and 
hardscape installations) N As Needed June 15, 2006 

(Christine Hanson) No issues. No

5 Sakaida Nursery High Nurseries and 
greenhouses N As Needed June 12, 2006 

(Christine Hanson)
Most nursery irrigation 
water infiltrates. No

6 Tree of Life Nursery High Nurseries and 
greenhouses N As Needed May 18, 2006 

(Christine Hanson)
No issues.  Exccellent 
BMP implementation. No

7 T-Y Nursery High Nurseries and 
greenhouses N As Needed June 8, 2006 

(Christine Hanson)

Requires secondary 
containment in several 
areas.

No

8 Lake Forest Golf & Practice Center 
(Lease) High

Golf courses, parks and 
other recreational 
areas/facilities

N As Needed April 4, 2006 
(Christine Hanson)

Illegal discharge. Told to 
immediately stop all 
discharge to Aliso 
Creek.ACO issued April 
20, 2006

Yes April 20, 2006 
(Christine Hanson)

Discharging to 
retarding basin for 
infiltration on interim 
basis. Preparing plans 
for structural BMP. 
Full inspection 
conducted. Issues with 
maintenance yard to 
be addressed.

9 Oaks/Blenheim Exhibition High N May 1, 2006 (Christine
Hanson)

Wash rack drainage 
must be improved. Other 
issues.

No

10 Genesis Growers LLC High Nurseries and 
greenhouses N May 18, 2006 

(Christine Hanson)
In process of moving. No 
issues noted. No

11 Miramar Wholesale Nurseries High Nurseries and 
greenhouses

N May 18, 2006 
(Christine Hanson)

Over irrigation, 
discharging to highway. 
Moving by Oct. 1, 2006.

No

12 Arco AM/PM #6550 High Retail or wholesale 
fueling Y As Needed

11/28/05 Christine 
Hanson (HCA Follow-
Up)

Uncovered trash bin. 
Store hazardous waste 
there for pick up. Trench 
drain in front of trash 
enclosure.

No

13 Mobil Service Station High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna)

Adjust landscape 
sprinklers to reduce any 
excess runoff.  Cleanup 
trash near storm drains.

No

14 Coto de Caza Golf & Raquet Club High
Golf courses, parks and 
other recreational 
areas/facilities

Y As Needed 5/31/2006 (Duc 
Nguyen)

ACO issued for in 
adequate 
implementation of bmps

No

15 Las Flores Chevron High
Automobile mechanical 
repair, maintenance, 
fueling, or cleaning

Y As Needed 6/15/06 (James 
Fortuna) No Violations No

2006-07 REPORTING PERIOD2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

2006-07 REPORTING PERIOD2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

16 Cook's Corner Restaurant High Eating or drinking 
establishments Y As Needed

17 Avendale Recreation Center High
Golf courses, parks and 
other recreational 
areas/facilities

Y As Needed

18 Baskin-Robbins Ice Cream High Eating or drinking 
establishments Y As Needed

19 Bothers West Bistro High Eating or drinking 
establishments Y As Needed

20 Bruegger's Bagels/Haagen Daz High Eating or drinking 
establishments Y As Needed

21 Burger King High Eating or drinking 
establishments Y As Needed

22 Dove Canyon Steakhouse High Eating or drinking 
establishments Y As Needed

23 Jack In The Box  #3387 High Eating or drinking 
establishments Y As Needed

24 Jalapeno's Mexican Food High Eating or drinking 
establishments Y As Needed

25 Kanpai Sushi High Eating or drinking 
establishments Y As Needed

26 Lamppost Pizza High Eating or drinking 
establishments Y As Needed

27 McDonald's of Ladera Ranch High Eating or drinking 
establishments Y As Needed

28 Mesa Food & Liquor High Eating or drinking 
establishments Y As Needed

29 Panda Express High Eating or drinking 
establishments Y As Needed

30 Pick Up Stix High Eating or drinking 
establishments Y As Needed

31 Pizza Hut #705060 High Eating or drinking 
establishments Y As Needed

32 Quikwok High Eating or drinking 
establishments Y As Needed

33 San Giovani High Eating or drinking 
establishments Y As Needed

34 Senor Licos Mexican Restaurant High Eating or drinking 
establishments Y As Needed

35 Starbucks Coffee High Eating or drinking 
establishments Y As Needed

36 Subway Sandwiches High Eating or drinking 
establishments Y As Needed

37 Taco Bell High Eating or drinking 
establishments Y As Needed

38 Taco Mesa High Eating or drinking 
establishments Y As Needed

39 Togo's High Eating or drinking 
establishments Y As Needed

40 Trabuco Oaks Steakhouse High Eating or drinking 
establishments Y As Needed

41 KFC #Y305-001 High Eating or drinking 
establishments Y As Needed

42 Coto General Store High Eating or drinking 
establishments Y As Needed

43 Jack in the Box #3270 - Trabuco High Eating or drinking 
establishments Y As Needed

44 Newport Rib at Ladera Ranch High Eating or drinking 
establishments Y As Needed

45 Pavilions High Eating or drinking 
establishments Y As Needed

46 Z Pizza High Eating or drinking 
establishments Y As Needed

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Facility Follow-up Inspections Spreadsheet for information on inspections resulting in s

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

2006-07 REPORTING PERIOD2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

BUSINESS NAME PRIORITY  INSPECTION 
FREQUENCY

PERMIT INVENTORY 
CATEGORY

RETAIL FOOD 
FACILITY         Y/N

47 St. Michael's Seminary High Eating or drinking 
establishments Y As Needed

48 Maggie Moos Ice Cream &  Treatory High Eating or drinking 
establishments Y As Needed

49 Rose Canyon Cantina High Eating or drinking 
establishments Y As Needed

50 Pacific Whey Café High Eating or drinking 
establishments

Y
As Needed

51 Beachfire Bar and Grill High Eating or drinking 
establishments

Y
As Needed

52 Picante Mariscos High Eating or drinking 
establishments

Y
As Needed

53 Infusion Restaurant & Bar High Eating or drinking 
establishments

Y
As Needed

54 Roma D' Italia High Eating or drinking 
establishments

Y
As Needed

55 Rancho Capistrano High Eating or drinking 
establishments Y As Needed

All Retail Food Facilities are inspected annually for stormwater compliance by the Orange County Health Care Agency. Please see Retail Food Facility Follow-up Inspections Spreadsheet for information on inspections resulting in s

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet

3 of 6

0042052



County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

5199 0 31101 Ortega Hwy. Ortega Highway 
Unincorporated 92675 0 12000 Jim Hessler 949-728-0777 125-161-11 San Juan Creek

782 29001 Ortega Hwy. Ortega Highway 
Unincorporated 92675 0 Sal Gonzalez 949-496-9356 San Juan Creek

5193 1500 20177 Meadow Ridge Dr. Trabuco Canyon 92679 0 2000 Primo Serrano 949-858-0588 San Juan Creek

0 31821 Ortega Hwy. Ortega Highway 
Unincorporated 0 100 Jim Montanez 949-728-0610 San Juan Creek

5193 0 31971 Trabuco Canyon Rd. Trabuco Canyon 92678 0 4800 Tadashi Sakaida 949-858-0255 842-071-10 San Juan Creek

100 0 33201 Ortega Hwy. Ortega Highway 
Unincorporated 0 500 Jeff Bohn 949-728-0685 San Juan Creek

5261 0 31761 Trabuco Canyon Rd. Trabuco Canyon 92678 0 4000 Alfonso Ramos 949-858-0202 842-071-09 San Juan Creek

23308 Cherry Avenue Lake Forest 92630 Ryan Saturday 949-859-1455 Aliso Creek

28801 San Juan Creek Rd. San Juan 
Capistrano 92675 Walter Navas 949-443-1846 San Juan Creek

29001 Ortega Hwy. Ortega Highway 
Unincorporated Tom Taggart 949-240-0681 San Juan Creek

Ortega Hwy. Ortega Highway 
Unincorporated Amy Carrillo 949-728-1428 San Juan Creek

27402 Antonio Pkwy. Ladera Ranch 92694 Priscilla 
Sangalang 949-364-5048 San Juan Creek

5541 0 27702 Crown Valley Pkwy. Ladera Ranch 92691 0 56755 Jorge Jimenez 949-364-6068 759-351-06 San Juan Creek

7992 0 25291 Vista Del Verde A Trabuco Canyon 92679 0 22000 Bob Blalock 949-858-2775 778-041-19 San Juan Creek

0 28632 Oso Pkwy. Las Flores 92688 0 2365 Layard Austin 949-888-1341 782-631-03 San Juan Creek

D

BLDG_
NO

SQUARE_
FTSIC CODE STREET_T

YPESTREET_NAMESTREET_DIR
ECTIONSTREET_NO BLDG_S

Q Ft.
SQUARE 

FTZIPCITY_CODE WATERSHEDAPN
CONTACT 

PHONE 
NUMBER

FACILITY 
CONTACT

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet
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County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

D

BLDG_
NO

SQUARE_
FTSIC CODE STREET_T

YPESTREET_NAMESTREET_DIR
ECTIONSTREET_NO BLDG_S

Q Ft.
SQUARE 

FTZIPCITY_CODE WATERSHEDAPN
CONTACT 

PHONE 
NUMBER

FACILITY 
CONTACT

0 19122 Live Oak Canyon Rd. Trabuco Canyon 92679 1890 1890 Frank Deluna 949-858-0266 Aliso Creek

0 41 Sklar St. Ladera Ranch 0 1436 San Juan Creek

27642 Antonio Pkwy. Ladera Ranch 92694 Carol Muggen (949) 939-8018 
(cell) San Juan Creek

28562 Oso Pkwy. Las Flores 0 Rich Sherwood 949-589-8000 782-631-05 San Juan Creek

27702 Crown Valley Pkwy. F-3 Ladera Ranch 92691 0 Michael Gorey 949-347-2470 759-351-01 San Juan Creek

0 27702 Crown Valley Pkwy. G Ladera Ranch 92691 0 3000 Avinha Singal 949-347-1200 759-351-02 San Juan Creek

31911 Dove Canyon Dr. Trabuco Canyon 92679 Sohail Nakhaie 949-939-9890 San Juan Creek

2817 28592 Oso Pkwy. Las Flores 92688 2817 2817 Alfred Diaz 949-766-5980 782-631-02 San Juan Creek

27602 Antonio Pkwy. Ladera Ranch 92694 Victor Gonzalez (949)364-5614 San Juan Creek

27742 Antonio Pkwy. K-6 Ladera Ranch 92694 Kathy Fung (949) 429-2772 San Juan Creek

4080 27702 Crown Valley Pkwy. E Ladera Ranch 92675 4080 7370 Don Rutolo 949-388-7260 759-351-03 San Juan Creek

27612 Antonio Pkwy. Ladera Ranch 92694 San Juan Creek

28562 Oso Pkwy. Las Flores 92688 Phil B. Adams 949-858-8156 San Juan Creek

27602 Antonio Pkwy. G-3 Ladera Ranch 92694 Michelle Ton 949-365-0291 San Juan Creek

0 28562 Oso Pkwy. Las Flores 92688 0 1680 James Ortiz 949-858-8158 782-631-05 San Juan Creek

27642 Antonio Pkwy. H-3 Ladera Ranch 92694 San Juan Creek

27702 Crown Valley Pkwy. E-3 Ladera Ranch 92694 Heego Ro 949-365-8777 San Juan Creek

31931 Dove Canyon Dr. Trabuco Canyon 92679 Chris Guarascio 949-293-8069 San Juan Creek

2500 20722 Rose Canyon Rd. Trabuco Canyon 92678 4000 4000 Federico Miranda 949-858-0724 842-081-17 San Juan Creek

1000 27702 Crown Valley Pkwy. E-4 Ladera Ranch 92691 0 6500 Robert Herrman 949-837-8434 759-351-08 San Juan Creek

27642 Antonio Pkwy. H-2 Ladera Ranch 92694 San Juan Creek

0 28532 Oso Pkwy. Las Flores 0 1900 Guillermo 949-888-8155 782-631-01 San Juan Creek

0 27702 Crown Valley Pkwy. F Ladera Ranch 0 2050 949-364-1957 759-351-05 San Juan Creek

27702 Crown Valley Pkwy. F-2 Ladera Ranch 92691 0 759-351-09 San Juan Creek

0 20782 Trabuco Oaks Dr. Trabuco Canyon 92678 3000 3000 Kim Varden 949-586-0722 842-101-57 San Juan Creek

27622 Antonio Pkwy. Ladera Ranch 92694 Daniel Flores 949-364-2982 San Juan Creek

San Juan Creek

San Juan Creek

27742 Antonio Pkwy K-7 Ladera Ranch 92694 Jerry Marroquin 949-364-9111 San Juan Creek

San Juan Creek

25672 Crown Valley Pkwy G-4 Ladera Ranch 92694 Adam Noya 949-347-8999 San Juan Creek

stormwater observations.

County of Orange/Orange County Flood Control District
Inventory/Inspection Tracking Spreadsheet

5 of 6

0042054



County of Orange - Inventory/Inspection of Commercial Sites/Sources
Region 9/San Diego Region

2006-07 PEA

DATE OF 
FOLLOW-UP 
INSPECTION 
(Inspector) 

RESULTS OF 
FOLLOW-UP 
INSPECTION

D

BLDG_
NO

SQUARE_
FTSIC CODE STREET_T

YPESTREET_NAMESTREET_DIR
ECTIONSTREET_NO BLDG_S

Q Ft.
SQUARE 

FTZIPCITY_CODE WATERSHEDAPN
CONTACT 

PHONE 
NUMBER

FACILITY 
CONTACT

San Juan Creek

25672 Crown Valley Pkwy G-5 Ladera Ranch 92694 San Juan Creek

20722 Rose Canyon Rd. Trabuco Canyon 92678 San Juan Creek

Crown Valley Pkwy Ladera Ranch Edgar Pichardo 949-542-7744 San Juan Creek

25682 Crown Valley Pkwy Ladera Ranch Chris Johnston 949-542-7700 San Juan Creek

San Juan Creek

San Juan Creek

San Juan Creek

29251 Camino Capistrano San Juan 
Capistrano 92675 Adrian Lermas 310-995-0353 San Juan Creek

stormwater observations.
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-
UP INSPECTION 

(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-UP
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 

INSPECTION (Inspector) 

RESULTS OF 
ADDITIONAL FOLOW-

UP INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

1 Quikwok May 10, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

July 20, 2004 (Duc 
Nguyen)

Notice of Non-
Compliance Issued August 19, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen) Issues addressed. N/A N/A August 8, 2005 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current and AA61

10/24/2006 
(Christine Hanson)

Maintenance records were available. 
Observed uncovered trash bins. Will 
contact management company.

N/A

2 Jalapeno's Mexican 
Food August 30, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued N/A N/A April 13, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current and AA61

June 5, 2006 
(Christine Hanson)

No maintenance log available. 
Rendered grease container covered 
with grease and grease spills on 
pavement. Discussed issues with 
staff.

N/A

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 24, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility

March 31, 2005 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

May 2 & 9, 2005 
(Christine Hanson

After meeting with the General 
Manager, issues were 
addressed.

4 Jack In The Box  
#3387 October 29, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A

5 Taco Bell #19895 March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 (Christine 
Hanson)

Discussed maintenance 
records, provided log sheet & 
Brochures

N/A N/A

October 29, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A February 6, 2006 

(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

March 30, 2006 
(Christine Hanson)

Trash observed in enclosure, grease 
on concrete surrounding rendered 
grease 55-gal drum. Instructed to 
clean up. Provided literature.

N/A

March 31, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

May 9, 2005 (Christine 
Hanson)

May 9, 2005 Discussed 
maintenance records, provided 
log sheet & Brochures

N/A N/A

7

City Buffet 
(Formerly Dove 
Canyon 
Steakhouse)

August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Addressed waste handling 
issues with facility N/A N/A

8 San Giovani August 30, 2004 (HCA)
AA61 Condition of 
refuse containers & 
trash bin enclosures

September 16, 2004 
(Duc Nguyen)

Notice of Non-Compliance 
Issued N/A N/A

9 Mesa Food & 
Liquor October 29, 2004 (HCA)

AA61 Condition of 
refuse containers & 
trash bin enclosures

November 23, 2004 
(Christine Hanson)

Addressed waste handling 
issues with facility N/A N/A

August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Management comapany maintains. 
Management company being sent 
Notice of Non-Compliance

N/A

May 15, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 20, 2006 
(Christine Hanson)

Instructed to cover bins, improve 
bagging, & break down boxes. Told 
that no liquid discharge is allowed.

N/A

11 Burger King August 3, 2005 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

October 11, 2005 
(Christine Hanson) Had current records N/A

12 Bruegger's 
Bagels/Haagen Daz August 3, 2005 (HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

States does no cooking/States trash 
bins shared and management 
company maintains

N/A

13 Starbucks Coffee August 3, 2005 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

October 11, 2005 
(Christine Hanson)

Westar Management comapany 
maintains. Management company 
being sent Notice of Non-Compliance

N/A

October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 2005 
(Christine Hanson)

Grease spills, trash & debris 
observed in trash enclosure. Cleaned
while staff present. Discussed issues
with manager.

N/A

March 3, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/Not 
Current

April 18, 2006 
(Christine Hanson)

Common grease interceptor. 
Property Management Company, 
Westar, maintains records.

N/A

14
Newport Rib 

Company at Ladera
Ranch

BUSINESS NAME

3 Las Flores Chevron

2003-04 REPORTING PERIOD

6 Pick Up Stix

After meeting with the 
General Manager, 
issues were addressed.

2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

May 2 & 9, 2005 
(Christine Hanson)

10 Lampost Pizza
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-
UP INSPECTION 

(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-UP
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 

INSPECTION (Inspector) 

RESULTS OF 
ADDITIONAL FOLOW-

UP INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

BUSINESS NAME

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 2005 
(Christine Hanson)

Trash bins open. Manager states 
they have requested third trash 
container.

N/A

March 13, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures.

April 19, 2006 
(James Fortuna)

Trash bins open and shared by 
multiple businesses.  Liquid 
waste/debris on ground from 
neighboring business.  Had bins 
closed and area swept.

N/A

16 ARCO AM/PM 
#6550

October 27, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 28, 2005 
(Christine Hanson)

Uncovered trash bin. Store 
hazardous waste there for pick up. 
Trench drain in front of trash 
enclosure.

N/A

17 Pavilions #2703 October 17, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

November 29, 2005 
(Christine Hanson)

No problem observed. Trash bins 
closed and enclosure area clean. N/A

November 18, 2005 
(HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

February 27, 2006 
(Christine Hanson)

Trash bins uncovered and mops drip
drying over storm drain. Discussed 
issues. School will cover enclosure 
and move mop drying area

N/A

April 21, 2006
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 21, 2006 
(Christine Hanson)

States the trash bin enclosure will be 
covered in the fall before storm 
season.

N/A

19 Coto General Store January 10, 2006
AA61 Condition of refuse 
containers & trash bin 
enclosures

February 21, 2006 
(Christine Hanson)

Trash bin closed. Enclosure area 
appears to be storage area for 
miscellaneous and discards. No food 
or general trash noted on ground.

N/A

20 KFC #Y305-001 March 30, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

April 18, 2006 
(Christine Hanson)

Had current records.  Had washed 
down sidewalks. Discussed issues 
with staff.

N/A

21 Pizza Hut # 705060 March 30, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Enclosure does not permit bins to 
open or close properly. Will discuss 
issue with Westar Management.

N/A

22
Subway 
Sandwiches -
Antonio Pkwy.

March 30, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(Christine Hanson)

Trash bin lids open. Can't close 
within enclosure. Will talk to Westar. N/A

23 Panda Express 
#886 March 30, 2006 (HCA)

AA61 Condition of refuse
containers & trash bin 
enclosures.  AA64 
Maintenance Records:  
Lack of/not current

April 18, 2006 
(James Fortuna)

Instructed to keep bins closed (1 of 2
open).  No maintenance records - 
provided maintenance log sheet for 
grease interceptor.

N/A

24 Maggie Moos Ice 
Cream & Treatery March 30, 2006 (HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 18, 2006 
(James Fortuna)

Trash bin lids were closed following 
inspection of Z Pizza on the same 
day.  Instructed to keep lids closed.

N/A

25 Pacific Whey Café April 13, 2006 (HCA)
AA61 Condition of refuse 
containers & trash bin 
enclosures

June 5, 2006 
(Christine Hanson)

Rendered grease container covered 
with grease and grease spills on 
pavement. Staff told to wipe up spills 
and keep container clean on outside.

N/A

26 Beachfire Bar and 
Grill May 16, 2006 (HCA)

A61 Condition of Refuse
Containers & Trash Bin 
Enclosures                 A63 
Improper Methods for Spill 
Cleanup/Hosing Area

May 26, 2006 
(Christine Hanson)

Discussed record keeping, trash bin 
maintenance and proper cleanup 
methods

N/A

27 Baskin-Robbins Ice 
Cream March 30, 2006 (HCA)

AA61 Condition of refuse 
containers & trash bin 
enclosures

April 25, 2006 
(Christine Hanson)

Bags of trash on ground in 
enclosure. Instructed manager to 
have area cleaned up. Provided 
poster and trash enclosure stickers 
to manager. 

N/A

28 Rose Canyon 
Cantina

February 7, 2006 
(HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 21, 2006 
(Christine Hanson)

Had receipts for cleaning interceptor.
Will post maintenance log. N/A

29 Picante Mariscos May 26, 2006 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson) Had current records. N/A

30 Mac Donalds of 
Ladera Ranch May 31, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 20, 2006 
(Christine Hanson)

Discussed record keeping. Westar 
Mgt. will provide records to tenant in 
future. 

N/A

31 Trabuco Oaks 
Steak House April 6, 2006 (HCA)

AA64 Maintenance 
Records: Lack of/not 
Current

June 13, 2006 
(Christine Hanson) Currently has records. N/A

32 Infusion Restaurant 
& Bar June 13, 2006 (HCA)

A61 Condition of Refuse 
Containers & Trash Bin 
Enclosures                 A64 
Maintainance Records

July 20, 2006 
(Christine Hanson)

New business, will start maintenance
log. Discussed trash bin 
maintenance.

N/A

15 Z Pizza

18 St. Michael's 
Seminary School
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-
UP INSPECTION 

(Inspector) 

RESULTS OF 
FOLOW-UP 

INSPECTION

DATE OF HCA 
INSPECTION RESULTING

IN OBSERVATION
HCA OBSERVATION

DATE OF FOLLOW-UP
INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 

INSPECTION (Inspector) 

RESULTS OF 
ADDITIONAL FOLOW-

UP INSPECTION

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW

UP INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF 
ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

BUSINESS NAME

2003-04 REPORTING PERIOD 2004-05 REPORTING PERIOD 2005-06 REPORTING PERIOD

33 Roma D' Italia July 20, 2006 
(Christine Hanson)

New business. Asked by owner to 
inspect & discuss issues. N/A

34 Rancho Capistrano

35 Kanpai Sushi

36 Bamboo Bamboo 
Oriental Kitchen

37 The Beach House

38 Harpoon Henry's

39 Dana West Yacht 
Club
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-UP 

INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

27702 Crown 
Valley Pkwy. E-3 Ladera Ranch 92694 Heego Ro 949-365-8777 San Juan Creek

27602 Antonio Pkwy. Ladera Ranch 92694 Victor 
Gonzalez (949)364-5614 San Juan Creek

July 5, 2006 (HCA)
AA61 Condition of refuse
containers & trash bin 
enclosures

September 26, 2006 
(Christine Hanson)

No problem observed. Trash bins 
closed and enclosure area clean. N/A 2817 28592 Oso Pkwy. Las Flores 92688 2817 2817 Alfred Diaz 949-766-5980 782-631-02 San Juan Creek

0 28532 Oso Pkwy. Las Flores 0 1900 Guillermo 949-888-8155 782-631-01 San Juan Creek

31911 Dove 
Canyon Dr. Trabuco Canyon 92679 Sohail 

Nakhaie 949-939-9890 San Juan Creek

31931 Dove 
Canyon Dr. Trabuco Canyon 92679 Chris 

Guarascio 949-293-8069 San Juan Creek

28562 Oso Pkwy. Las Flores 92688 Phil B. Adams 949-858-8156 San Juan Creek

February 9, 2007 (HCA)
AA61 Condition of refuse
containers & trash bin 
enclosures

April 2, 2007 (Christine 
Hanson)

Met with Westar at facility. 
Westar will cover enclosure and 
has moved rendered grease 
containers to separate area.

N/A

0 27702 Crown 
Valley Pkwy. G Ladera Ranch 92691 0 3000 Avinha Singal 949-347-1200 759-351-02 San Juan Creek

27702 Crown 
Valley Pkwy. F-3 Ladera Ranch 92691 0 Michael Gorey 949-347-2470 759-351-01 San Juan Creek

October 6, 2006 (HCA)
AA61 Condition of refuse
containers & trash bin 
enclosures

December 7, 2006 
(Christine Hanson)

Uncovered trash bins & grease 
spills observed. Multi-use trash 
bins. Will contact Westar Mgt.

N/A 1000 27702 Crown 
Valley Pkwy. E-4 Ladera Ranch 92691 0 6500 Robert 

Herrman 949-837-8434 759-351-08 San Juan Creek

4080 27702

2006-07 REPORTING PERIOD

949-364-9111 San Juan Creek92694 Jerry 
MarroquinPkwy. Ladera Ranch27742 Antonio

782-631-03 San Juan Creek92688 0 2365 Sean IcazaPkwy. Las Flores 949-888-1341

782-631-05 San Juan CreekJames Ortiz 949-858-815892688 0 1680

CITY_CODESIC CODE

0 28632 Oso

STREET_DI
RECTION

STREET_
NAME

STREET_
TYPE

BLDG_
NO WATERSHED

0 28562 Oso Pkwy. Las Flores

SQUARE 
FT APNBLDG_

SQ Ft.
FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_F
T

STREET_N
O

759-351-03Crown 
Valley Pkwy. E San Juan CreekLadera Ranch 92675 4080 7370 Don Rutolo 949-388-7260
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-UP 

INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

2006-07 REPORTING PERIOD

CITY_CODESIC CODE STREET_DI
RECTION

STREET_
NAME

STREET_
TYPE

BLDG_
NO WATERSHEDSQUARE 

FT APNBLDG_
SQ Ft.

FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_F
T

STREET_N
O

27402 Antonio Pkwy. Ladera Ranch 92694 Priscilla 
Sangalang 949-364-5048 San Juan Creek

25636 Crown 
Valley Pkwy. Ladera Ranch 92694 Richard Flores 949-429-5400 San Juan Creek

23472 Vista Del 
Verde Coto De Caza 92679 Maher George 949-858-1321 San Juan Creek

27622 Antonio Pkwy. Ladera Ranch 92694 Daniel Flores 949-364-2982 San Juan Creek

27642 Antonio Pkwy. Ladera Ranch 92694 Marcos 
Calderon 949-364-1551 San Juan Creek

27642 Antonio Pkwy. H2 Ladera Ranch 92694 Marcos 
Calderon 949-364-1551 San Juan Creek

27602 Antonio Pkwy. G-3 Ladera Ranch 92694 Michelle Tan 949-365-0291 San Juan Creek

25672 Crown 
Valley Pkwy. G-5 Ladera Ranch 92694 Patrice Mudd 949-702-3522 San Juan Creek

February 20, 2007 
(HCA)

AA61 Condition of refuse
containers & trash bin 
enclosures

April 2, 2007 (Christine 
Hanson)

Discussed with Westar. They 
plan to cover the enclosure. N/A 25672 Crown 

Valley Pkwy. Ladera Ranch 92694 Edgar 
Pichardo 949-542-7744 San Juan Creek

October 12, 2006 (HCA)
AA61 Condition of refuse
containers & trash bin 
enclosures

December 7, 2006 
(Christine Hanson)

Uncovered trash bins & grease 
spills observed. Multi-use trash 
bins. Will contact Westar Mgt.

N/A 25682 Crown 
Valley Pkwy. Ladera Ranch 92694 Chris 

Johnston 949-542-7700 San Juan Creek

27642 Antonio Pkwy. Ladera Ranch 92694 Carol Myggen 949-939-8018 
(cell) San Juan Creek

20722 Rose 
Canyon Rd. Trabuco Canyon 92678 John Cox 949-766-6939 San Juan Creek

25606 Crown 
Valley Pkwy. Ste. K2 Ladera Ranch 92694 Matthew 

Morrison 949-364-7100 San Juan Creek

27612 Antonio Pkwy. Ladera Ranch 92694 Ron Hauff 949-364-8500 San Juan Creek

20782 Trabuco 
Oaks Dr. Trabuco Canyon 92678 Kim Varden 949-586-0722 San Juan Creek

25612 Crown 
Valley Pkwy. Ladera Ranch 92694 Lonnie 

Shepard 949-364-1100 San Juan Creek

25672 Crown 
Valley Pkwy. Ste. G-

4 Ladera Ranch 92694 Tom or Adam 
Noya 949-347-8999 San Juan Creek

9267619292 El Toro Rd. San Juan CreekFr. Gregory 
Dick 949-858-0222Silverado
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County of Orange - Follow-up Inspections of Retail Food Facilities (Following HCA observation)
Region 9/San Diego Region

2006-07 PEA

DATE OF HCA 
INSPECTION 

RESULTING IN 
OBSERVATION

HCA OBSERVATION
DATE OF FOLLOW-UP 

INSPECTION 
(Inspector) 

RESULTS OF FOLOW-UP 
INSPECTION

DATE OF ADDITIONAL 
FOLLOW-UP 
INSPECTION 
(Inspector) 

2006-07 REPORTING PERIOD

CITY_CODESIC CODE STREET_DI
RECTION

STREET_
NAME

STREET_
TYPE

BLDG_
NO WATERSHEDSQUARE 

FT APNBLDG_
SQ Ft.

FACILITY 
CONTACT

CONTACT 
PHONE 
NUMBER

ZIPSQUARE_F
T

STREET_N
O

Crown 
Valley Pkwy. Ladera Ranch 92694 Louie Corea San Juan Creek

August 17, 2006 (HCA)

AA62 Washing 
Mats/Filters/Trash Bins 
into Parking or Street 
Areas

September 26, 2006 
(Christine Hanson)

Discussed issues with contact. 
Will wash mats in grassy area in 
future.

N/A 29251 Camino 
Capistrano

San Juan 
Capistrano 92675 Adrian Lermas 310-995-0353 San Juan Creek

October 16, 2006 (HCA)

AA61 Condition of refuse
containers & trash bin 
enclosures AA63 
Improper Methds for Spil
Cleanup/Hosing Area

December 7, 2006 
(Christine Hanson)

Trash bins uncovered. Enclosure 
messy. No evidence of hosing 
down. Instructed manager to train 
staff.

N/A 27742 Antonio Pkwy. K-6 Ladera Ranch 92694 Kathy Fung (949) 429-2772 San Juan Creek

February 9, 2007 (HCA)
AA61 Condition of refuse
containers & trash bin 
enclosures

April 2, 2007 (Christine 
Hanson)

Met with Westar at facility. 
Westar will cover enclosure and 
has moved rendered grease 
containers to separate area.

N/A 27702 Crown 
Valley Pkwy. E-3 Ladera Ranch 92694 San Juan Creek

July 24, 2006 (HCA)

AA61 Condition of refuse
containers & trash bin 
enclosures AA64 
Maintenance Records: 
Lack of/not Current

N/A 25001 Dana Dr Dana Point 92629 Matt Pike 949-496-7310 Dana Point Coastal 
Streams

April 9, 2007 (HCA)
AA64 Maintenance 
Records: Lack of/not 
Current

N/A 34555  Golden 
Lantern Dana Point 92629 11,036 949-493-2933 Dana Point Coastal 

Streams

March 29, 2007 (HCA)

AA62 Washing 
Mats/Filters/Trash Bins 
into Parking or Street 
Areas

N/A 24601 Dana Dr Dana Point 92629 Paul Berkery 949-661-1185 Dana Point Coastal 
Streams

Issues addressed in coordination with Dana Point Harbor 
Department Lease Administration Staff
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County of Orange - Inventory of Commercial Sites/Sources
Dana Point Harbor

Region 9/San Diego Region - Dana Point Harbor
2006-07 PEA

DATE OF INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF 
INSPECTION 
(Inspector)

RESULTS OF  
INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

DATE OF FOLLOW-
UP INSPECTION 
(Inspector)

RESULTS OF 
FOLLOW-UP 
INSPECTION

DATE OF INSPECTION 
(Inspector) RESULTS OF  INSPECTION

FOLLOW-UP 
INSPECTION 
REQUIRED?

1 HA78H-131M1 Verizon High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson)  Kiosk. No issues. No Cellular Communication 
108-1 Dana Point 92629 Dana Point Coastal 

Streams

2 HA78H-24-003-0002 Arrow Custom Covers High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34463  Golden Lantern Dana Point 92629 351 949-248-9576 Dana Point Coastal 
Streams

3 HA78H-24-003-0003 Art Sea High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34503  Golden Lantern Dana Point 92629 585 Mark Hanson 949-240-2321 Dana Point Coastal 
Streams

4 HA78H-24-003-xxxx Capo Beach Watercraft High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson)  Kiosk. No issues. No Dana Point 92629 949-661-1690 Dana Point Coastal 
Streams

5 HA78H-24-02-xx Catalina Explorer High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34671 Puerto Pl Dana Point 92629 949-492-5308 Dana Point Coastal 
Streams

6 HA78H-24-003-xxxx Catalina Express High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No.  Golden Lantern Dana Point 92629 800-481-3470 Dana Point Coastal 
Streams

7 HA78H-24-003-0005 Catalina Seashell Company High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No. 34511  Golden Lantern Dana Point 92629 680 Robert Schultz and Georgette 
Schultz 949-487-0013 Dana Point Coastal 

Streams

8 HA78H-24-06-xx Dana Harbor Yacht Sales / 
Charters High

Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No. 34571  Golden Lantern Dana Point 92629 949-493-2011 Dana Point Coastal 
Streams

9 HA78H-24-06-xx Dana Island Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34451 Casitas Pl Dana Point 92629 949-248-7400 Dana Point Coastal 
Streams

10 HA78H-24-02-xx Dana Point Jet Ski High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No 34671 Puerto Pl Dana Point 92629 Jeff Magnan 949-661-4947 Dana Point Coastal 
Streams

11 HA78H-24-06-10 Dana Point Marina 
Company High

Marinas
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34555 Casitas Pl Dana Point 92629 Doug Whitlock mgr 949-496-6137 Dana Point Coastal 
Streams

12 HA78H-24-003-xxxx Dana Wharf Sportfishing High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34675  Golden Lantern Dana Point 92629 Don Hansen 949-496-5794 Dana Point Coastal 
Streams

13 HA78H-24-06-xx Sun Country High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34553 Casitas Pl Dana Point 92629 949-488-3640 Dana Point Coastal 
Streams

14 HA78H-24-003-0011 Downstairs Store High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34525  Golden Lantern Dana Point 92629 1,004 Christine O'Brien 949-496-1424 Dana Point Coastal 
Streams

15 HA78H-24-20-xx Dream Catcher Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues 24450 Dana Point Harbor Dr Dana Point 92629 Ray Danet 949-248-7100 Dana Point Coastal 
Streams

16 HA78H-24-03, 03.11, 
4.02 Embarcadero Marina High

Marinas
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34501 Embarcadero Pl Dana Point 92629 Brian Dunn 949-496-6177 Dana Point Coastal 
Streams

17 HA78H-24-003-xxxx Beyond the Sea High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34673  Golden Lantern Dana Point 92629 846 Dana Point Coastal 
Streams

18 HA78H-24-003-0012 Gift Chateau High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34507  Golden Lantern Dana Point 92629 1,397 Mark Hanson 949-493-9811 Dana Point Coastal 
Streams

19 HA78H-24-003-0013 Golden Galleon Boutique High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34677  Golden Lantern Dana Point 92629 1,322 949-493-8521 Dana Point Coastal 
Streams

20 HA78H-24-20-xx Dream Catcher Yachts High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24450 Dana Point Harbor Dr Dana Point 92629 Dick Beauchamp 949-851-8087 Dana Point Coastal 
Streams

21 HA78H-24-003-0014 Momilanis High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34671  Golden Lantern Dana Point 92629 695 Kristin Hanscom 949-661-8300 Dana Point Coastal 
Streams

22 HA78H-24-003-0017 J&I Salon High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34483  Golden Lantern Dana Point 92629 1,138 Joanna Giangardella and 
Rene Churchill 949-493-1572 Dana Point Coastal 

Streams

23 HA78H-24-003-0018 JW Jewelry High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34515  Golden Lantern Dana Point 92629 570 Jerry Heath 949-493-8822 Dana Point Coastal 
Streams

24 HA78H-24-06-xx Lemest Yacht Sales High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24703 Dana Dr Dana Point 92629 949-496-4933 Dana Point Coastal 
Streams

25 HA78H-24-06-xx Marine Tech High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24705 Dana Dr Dana Point 92629 Dana Point Coastal 
Streams

26 HA78H-24-003-xxxx Mello Brothers Live Bait 
Barge High

Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed June 19, 2007 (Christine 

Hanson)
Secondary containment required for 
chemicals, oil & Cleaners. No 34675  Golden Lantern Dana Point 92629 949-366-2460 Dana Point Coastal 

Streams

27 HA78H-24-22-xx Noel Canvas & Upholstery High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24401 Dana Dr Dana Point 92629 949-487-9128 Dana Point Coastal 
Streams

28 HA78H-24-003-0022 Woody Hut High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34493  Golden Lantern Dana Point 92629 596 Judy Gudeman 949-443-1072 Dana Point Coastal 
Streams

29 HA78H-24-003-0023 Raj Parfumerie High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34487  Golden Lantern Dana Point 92629 543 Sudhir Sutaria and Meena 
Sudhir Sutaria 949-489-2962 Dana Point Coastal 

Streams

30 HA78H-24-003-0025 Sea Styles High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34485  Golden Lantern Dana Point 92629 1,497 Mary and Richard Palys 949-661-9262 Dana Point Coastal 
Streams

31 HA78H-24-20-xx Ship to Shore Insurance High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24450 Dana Point Harbor Dr Dana Point 92629 Patsy Hadlich 949-443-2733 Dana Point Coastal 
Streams

32 HA78H-130M13 (new business soon) High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues. No Dana Point Swim Beach Dana Point 92629 Doug Schwartz Dana Point Coastal 
Streams

33 HA78H-24-003-0001 The Alley Cat High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34491  Golden Lantern Dana Point 92629 635 Gabrielle Bassman 949-493-4309 Dana Point Coastal 
Streams

34 HA78H-24-003-0009 The Country Fox High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34481  Golden Lantern Dana Point 92629 920 949-493-4847 Dana Point Coastal 
Streams

35 HA78H-24-003-0028 Top Brass High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34679  Golden Lantern Dana Point 92629 1,140 Jennifer Renziperis 949-496-4140 Dana Point Coastal 
Streams
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County of Orange - Inventory of Commercial Sites/Sources
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36 HA78H-24-003-0030 Unique N' Novel High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34663  Golden Lantern Dana Point 92629 213 Linda Wetanson 949-488-0568 Dana Point Coastal 
Streams

37 HA78H-24-003-0031 Upstairs Store High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34505  Golden Lantern Dana Point 92629 705 Anita Moore 949-661-3787 Dana Point Coastal 
Streams

38 HA78H-24-003-xxxx West Marine High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson)
Spill; cleaned up. Will no longer store 
material outside. No 34467  Golden Lantern Dana Point 92629 3,036 949-240-8200 Dana Point Coastal 

Streams

39 HA78H-24-003-0033 Whimsey Hollow High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34509  Golden Lantern Dana Point 92629 1,230 Samson and Theresa 
Friedman 949-496-2431 Dana Point Coastal 

Streams

40 HA78H-24-003-0032 White Pelican Gallery High
Facilities within/directly adjacent 

or discharging directly to an ESA
N As Needed April 9, 2007 (Christine 

Hanson) No issues No 34475  Golden Lantern Dana Point 92629 1,185 George and Diana 
Psilopoulos 949-240-1991 Dana Point Coastal 

Streams

41 HA78H-24-01.01 Dana Point Fuel Dock High
Boat mechanical repair, 

maintenance, fueling, or cleaning
N As Needed April 9, 2007 (Christine 

Hanson)
Secondary containment and canopy 
required. No 34661 Puerto Pl Dana Point 92629 Ralph Davidson/Dollie Van 

Dixhorn 949-496-6113 Dana Point Coastal 
Streams

42 HA78H-24-23, 23.01 Dana Point Yacht Club High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson) No issues No 24399 Dana Dr Dana Point 92629 Simone Costes 949-496-2900 Dana Point Coastal 

Streams

43 HA78H-24-20-22 Dana West Marina High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson) No issues No 24500 Dana Point Harbor Dr Dana Point 92629 Eric Leslie 949-493-6222 Dana Point Coastal 

Streams

44 HA78H-24-20-xx Dana West Yacht Club High
Marinas

N As Needed April 9, 2007 (Christine 
Hanson)

Needs cover/secondary containment 
for rendered grease drum. No 24601 Dana Dr Dana Point 92629 Paul Berkery 949-661-1185 Dana Point Coastal 

Streams

45 HA78H-24-20-xx Aventura Sailing Assn High Facilities within/directly adjacent 
or discharging directly to an ESA N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24650 Dana Point Harbor Dr Dana Point 92629 Dave Loesh 949-493-9493 Dana Point Coastal 
Streams

46 HA78H-24-133, 134 Ocean Institute High Facilities within/directly adjacent 
or discharging directly to an ESA N As Needed April 9, 2007 (Christine 

Hanson) No issues No 24200 Dana Point Harbor Dr Dana Point 92629 Dan Gee 949-496-2274 Dana Point Coastal 
Streams

47 HA78H-24-003-0004 Beach Cities Pizza High Eating or drinking establishments Y As Needed 34473  Golden Lantern Dana Point 92629 1,511 John Miller 949-496-2670 Dana Point Coastal 
Streams

48 HA78H-24-003-0007 Chez Nevine High Eating or drinking establishments Y As Needed 34489  Golden Lantern Dana Point 92629 467 Nevine Sidhom 949-487-7000 Dana Point Coastal 
Streams

49 HA78H-24-003-0008 Chocolate Soldier High Eating or drinking establishments Y As Needed 34513  Golden Lantern Dana Point 92629 486 Detra Francis 949-493-4135 Dana Point Coastal 
Streams

50 HA78H-24-003-0006 Coffee Importers High Eating or drinking establishments Y As Needed 34531  Golden Lantern Dana Point 92629 1,670 James Miller 949-493-7773 Dana Point Coastal 
Streams

51 HA78H-24-08-09 Dana Point Harbor Marina 
Inn High Eating or drinking establishments Y As Needed 34902 Dana Point Harbor Dr Dana Point 92629 Dave Genteen 949-496-1203 Dana Point Coastal 

Streams

52 HA78H-24-003-xxxx El Torito High Eating or drinking establishments Y As Needed 34521  Golden Lantern Dana Point 92629 7,142 949-496-6311 Dana Point Coastal 
Streams

53 HA78H-24-003-0010 Gemmell's Restaurant High Eating or drinking establishments Y As Needed 34471  Golden Lantern Dana Point 92629 2,313
Byron Gemmell, Edwin 
Gemmell, and Mynor 
Gemmell

949-234-0063 Dana Point Coastal 
Streams

54 HA78H-24-003-xxxx Harbor Deli High Eating or drinking establishments Y As Needed 34667  Golden Lantern Dana Point 92629 1,890 Tommy Cassella 949-496-0424 Dana Point Coastal 
Streams

55 HA78H-24-003-xxxx Harbor Grill High Eating or drinking establishments Y As Needed 34499  Golden Lantern Dana Point 92629 3,999 John Hicks 949-240-1416 Dana Point Coastal 
Streams

56 HA78H-24-10-xx Harbor Lights Banquet 
Facility High Eating or drinking establishments Y As Needed 24707 Dana Dr Dana Point 92629 Teri Hall 949-240-0101 Dana Point Coastal 

Streams

57 HA78H-24-003-xxxx Harpoon Henry's High Eating or drinking establishments Y As Needed 34555  Golden Lantern Dana Point 92629 11,036 949-493-2933 Dana Point Coastal 
Streams

58 HA78H-24-003-xxxx Hava Java High Eating or drinking establishments Y As Needed 34669  Golden Lantern Dana Point 92629 514 Tommy Cassella 949-248-0156 Dana Point Coastal 
Streams

59 HA78H-24-003-xxxx Jolly Roger High Eating or drinking establishments Y As Needed 34661  Golden Lantern Dana Point 92629 6,187 949-496-0855 Dana Point Coastal 
Streams

60 HA78H-24-003-0015 Jon's Fish Market High Eating or drinking establishments Y As Needed 34665  Golden Lantern Dana Point 92629 2,570 Sharon and Jon Mansur 949-496-2807 Dana Point Coastal 
Streams

61 HA78H-24-003-0019 Mille Fleurs High Eating or drinking establishments Y As Needed 34495  Golden Lantern Dana Point 92629 600 Carol Wilson 949-248-7668 Dana Point Coastal 
Streams

62 HA78H-03 Pier Concession High Eating or drinking establishments Y As Needed West Cove Pier Dana Point 92629 Paula Hops 949-493-0704 Dana Point Coastal 
Streams

63 HA78H-24-003-0021 Proud Mary's Restaurant High Eating or drinking establishments Y As Needed 34689  Golden Lantern Dana Point 92629 2,193 949-493-5853 Dana Point Coastal 
Streams

64 HA78H-24-003-0024 Scoop Deck High Eating or drinking establishments Y As Needed 34535  Golden Lantern Dana Point 92629 2,426 James Miller 949-493-7773 Dana Point Coastal 
Streams

65 HA78H-24-003-0027 Super Stop Liquor High Eating or drinking establishments Y As Needed 34469  Golden Lantern Dana Point 92629 1,256 Philip Pusey 949-488-7642 Dana Point Coastal 
Streams

66 HA78H-24-11 The Beach House High Eating or drinking establishments Y As Needed 25001 Dana Dr Dana Point 92629 Matt Pike 949-496-7310 Dana Point Coastal 
Streams

67 HA78H-24-003-0037 The Brig Restaurant High Eating or drinking establishments Y As Needed 34461  Golden Lantern Dana Point 92629 4,589 Kevin Di Ganci 949-496-9046 Dana Point Coastal 
Streams

68 HA78H-24-003-0029 Turk's High Eating or drinking establishments Y As Needed 34683  Golden Lantern Dana Point 92629 1,911 Candice Varteresian 949-496-9028 Dana Point Coastal 
Streams

69 HA78H-24-003-xxxx Wind and Sea Restaurant High Eating or drinking establishments Y As Needed 34699  Golden Lantern Dana Point 92629 11,688 949-496-6500 Dana Point Coastal 
Streams

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections Spreadsheet for information on insepctions resulting in stormwater 
observations.

All Retail Food Facilities are inspected annually for stormwater Compliance by the Orange County Health Care Agency. Please see Retail Food Facility  Follow-up Inspections Spreadsheet for information on insepctions resulting in stormwater 
observations.
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SECTION C-10, Illegal Discharges/Illicit Connections 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Illegal Discharges/Illicit Connections C-10-1 

C-10.0    ILLEGAL DISCHARGES/ILLICIT CONNECTIONS (ID/IC) 

C-10.1    Introduction (LIP Section A-10.1) 

Since illegal discharges and illicit connections can be significant sources of pollutants for the 
municipal storm drain system, the County’s LIP includes a comprehensive program for 
detecting, responding to, investigating and eliminating these types of discharges/connections 
in an efficient and timely manner.    

C-10.2   Illegal Discharges 
 
C-10.2.1 Organization Chart 
 
Through the submittal of its organization chart, Figure A-10.1 of the LIP, the County identified 
which Departments were responsible for the implementation of this stormwater program 
element.  No changes were made to the organizational chart during this reporting period. 
 
C-10.2.2 Authorized Inspector Designations  
 
The County’s LIP, Water Quality Ordinance, and Enforcement Consistency Guide (Exhibit 4.I 
of the 2003 DAMP) identify County Authorized Inspectors as those persons designated by the 
Director of the Resources & Development Management Department (RDMD) to investigate 
compliance with, detect violations of, and take actions pursuant to the Water Quality 
Ordinance. 
 
A list of County Authorized Inspectors and relevant contact information is provided in the 
following table:  
 

2006-07 Summary of County Authorized Inspectors  
 

Primary Authorized Inspectors 
 

Name Department E-mail Address Phone Number 

Duc Nguyen Duc.Nguyen@rdmd.ocgov.com (714) 973-6690 

James Fortuna James.Fortuna@rdmd.ocgov.com (714) 973-3167 

Grant Sharp Grant.Sharp@rdmd.ocgov.com (714) 973-6691 

Christine Hanson 

RDMD, 
Watershed & 
Coastal 
Resources 

Christine.Hanson@rdmd.ocgov.com (714) 973-3166 
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SECTION C-10, Illegal Discharges/Illicit Connections 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Illegal Discharges/Illicit Connections C-10-2 

Alternate Authorized Inspectors 
 

Name  E-mail Address Phone 
Number 

Bruce Moore Bruce.Moore@rdmd.ocgov.com (714) 567-6373 

Richard Boon 

RDMD, 
Watershed & 
Coastal 
Resources Richard.Boon@rdmd.ocgov.com (714) 973-3168 

 
C-10.2.3    Detection of Illegal Discharges and Illicit Connections 
 
The County has a number of programs that proactively facilitate the detection of existing 
and/or potential sources of illegal discharges and illicit connections including the following: 

• Municipal Activities (Section A-5 of LIP) – RDMD Operations & Maintenance (O&M) 
staff are trained to assist in the identification of illegal discharges and illicit connections 
during their daily activities inspecting/repairing/maintaining public infrastructure 
throughout the County’s jurisdiction. County O&M staff is trained to refer water quality 
problems to the County’s Authorized Inspectors. 

 
• Public Education (Section A-6 of LIP) –All public education materials distributed 

include the 24 hr. water pollution problem reporting phone number (714) 567-6363) and 
the website address for online reporting of pollution and drainage problems: 
http://www.ocwatersheds.com/WQHotline/wqh_introduction.asp 

 
• New Development/Significant Redevelopment Program (Section A-7 of LIP) – The 

inspection of projects with approved final Water Quality Management Plans (WQMPs) 
will assist with the identification of site-specific post-construction structural best 
management practices that are either not functioning adequately or are not being 
maintained properly. 

 
• Construction Activities (Section A-8 of LIP) – County building, grading and public 

works inspectors are trained to assist with the identification of illegal discharges from 
construction sites. 

 
• Existing Development Programs (Section A-9 of LIP) – County Authorized Inspectors 

perform inspections to assess BMP implementation at industrial and commercial 
businesses. Conditions that pose a threat to water quality are addressed.  

 
• Water Quality Monitoring Program (Section A-11 of LIP) – The collection of water 

quality monitoring data identifies problem areas where ID/IC source investigation 
efforts may need to be focused. 
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SECTION C-10, Illegal Discharges/Illicit Connections 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Illegal Discharges/Illicit Connections C-10-3 

C-10.2.4    Water Pollution Reports/Complaints/Notifications 
 
In order to have a successful ID/IC program, the County provides several means for the public 
to report information about potential or existing problems so that they can be mitigated as 
quickly as possible.  The County has established a Countywide 24 hour bilingual water 
pollution complaint hotline phone number (714/567-6363) to receive water pollution complaints 
and incident information. Reports, complaints and notifications are also received through a 
website reporting form (http://www.ocwatersheds.com/WQHotline/wqh_introduction.asp). 
The hotline number and website are included on all public education material. 
 
A summary of the sources of all water pollution reports/complaints/notifications received by 
the County during this reporting period and the previous is provided below. 
 

2006-07 Summary of Water Pollution Complaints/Incidents Reported 
Source of Water 

Pollution 
Complaints/Incidents 

Number of 
Complaints/Incidents 

Reported 

Incidents Reported to Regional Board as 
Presenting a Threat to Human or 

Environmental Health 

Reporting Period 2006-07 2005-06 2006-07 2005-06 

County Staff (O&M 
Staff, Construction 
Inspectors, etc.) 

103 113 

Other Cities/Agencies  52 37 

Water Pollution 
Hotline & Website 126 107 

Direct Public Contact 
(calls, e-mails) 25 37 

Businesses 2 2 

Other 3 2 

7 to Santa Ana 
Regional Board 

 
 

4 to San Diego 
Regional Board 

8 to Santa Ana 
Regional Board 

 

3 to San Diego 
Regional Board 

Total Number of 
Reports 311 298 11 11 

 
The above data represents the total number of reports/complaints/notifications received by the 
County during the reporting period. The total number of reports increased slightly (4%) over 
the previous reporting period (from 298 to 311). The biggest changes from the prior reporting 
period occurred in the sources of the reports, where reports from County Staff (O&M Staff, 
Construction Inspectors, etc.) decreased by 9%, reports from other cities/agencies increased by 
41%, reports submitted through the 24 hr. water pollution hotline & website increased by 18%, 
and reports resulting from direct public contact (calls, e-mails) decreased by 32%. Some of these 
changes can be attributed to an effort that was initiated by the Permittees in 2005-06 to 
standardize how this information is reported.  
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SECTION C-10, Illegal Discharges/Illicit Connections 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Illegal Discharges/Illicit Connections C-10-4 

C-10.2.5     Response Procedures 
 
The County’s Authorized Inspectors follow procedures outlined in the Investigative Guidance 
Manual (developed for use during the 2004-05 reporting period) and Enforcement Consistency 
Guide (DAMP Exhibit 4.I) when responding to and investigating water pollution complaints.  
The response procedures generally include record keeping, notifications and response requests, 
response activities, investigations, clean-up activities, reporting and education/enforcement.  In 
order to ensure that the program is efficient and effective, the County has instituted regular 
documentation procedures for its water pollution complaint and spill response activities.  To 
assist them in implementing these procedures, a series of forms and guidance materials were 
developed and are included in Exhibits A-10.I and A-10.II of Section A-10 of the LIP.  There 
were no modifications to these forms during the reporting period. 
 
C-10.2.6    Water Pollution Incident Summary 
  
As a part of the jurisdictional ID/IC Program, the County’s Authorized Inspectors receive and 
respond to a variety of water pollution reports and complaints.   
 
Reporting Summary 

In order to avoid duplication, only one category was used per incident (i.e.: if a complaint was 
received by County staff but referred to the appropriate city, agency or department for 
inspection and follow up, the incident was reported in the Referral category only). For reporting 
purposes, the following definitions were used: 

• Notification – An incident that is reported to the County that does not require any follow 
up such as an investigation or enforcement.  This would include any incidents where the 
material did not enter the storm drain system and was in the process of being cleaned up 
or it may have entered the storm drain but was determined to have insignificant impact 
and did not require further action.  

• Complaint - A minor incident that is reported to the County that requires an 
investigation as soon as possible.  This would include where the discharge is alleged to 
have already occurred but is not posing an immediate threat to human health or the 
environment.  Examples of this may include: oil that has leaked from a vehicle parked 
on the street and has soaked into the asphalt or a past discharge from a residence or 
facility. 

• Response Request – An incident that is reported to the County that requires an 
immediate investigation/response due to the threatened release/impact to human 
health or the environment. 

• Referral to another agency – The incident is outside of the County’s jurisdiction and the 
complaint has been referred to another city or agency for investigation and follow-up. 

The following tables provide information regarding the water pollution incidents that have 
been reported and required action by the County.   
 

 
 

0042068



 

 
SECTION C-10, Illegal Discharges/Illicit Connections 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Illegal Discharges/Illicit Connections C-10-5 

2006-07 Breakdown of Reports Received 
 

Type of Report Number of Reports 

Reporting Period 2006-07 2005-06 

Notification 33 40 

Complaint 123 110 

Response Request 37 37 

Referral to Cities or other agency 118 103 

Total Number of Incidents 311 298 

 
Compared to the 2005-06 reporting period, the number of notifications received by the County 
decreased 18%, complaints increased 12%, and the number of referrals to cities or other agencies 
increased 15%. It is interesting to note that the number of response requests received during the 
reporting period was identical to 2005-06 and that overall, the total number incidents increased 
only slightly. 
 
The water pollution complaints and response requests involve a wide variety of materials. The 
set of categories and sub-categories were established as shown below. 
 

General Categories and Sub-categories of Materials Involved in Water Pollution 
Complaints/Incidents 

 
Hydrocarbons Inorganic Compounds Metals Nutrients Organic Compounds Discharge Exceptions

Animal Fat Acid Aluminum Fertilizer Degreaser Air Conditioning Condensate
Automotive Fluids Base Cadmium Other Ethylene Glycol/Antifreeze Crawl Space Pump Water
Crude Oil Paint:  Dry Scrapings/Residual Chromium Solvent Dechlorinated Pool Discharges
Diesel Fuel Paint:  Latex Copper Other Diverted Stream Flows
Gasoline Paint:  Oil-based Lead Fire Suppression Runoff
Grease Other Mercury Groundwater Infiltration/Uncontaminated Pumped Groundwater
Hydraulic Fluid Zinc Irrigation
Jet Fuel Other Non-commercial Vehicle Washing
Misc. Oils Passive Footing Drains
Motor Oil Passive Foundation Drains
Sheen Potable Water
Vegetable Oil Riparian/Wetland Flows
Wax Rising Groundwater/Natural Springs
Other Stormwater

Other Regional Board-Approved Discharges

Pathogens 
and 

Coliforms
Wastewater Pesticides Sediment Trash and Debris Miscellaneous

Animal Feces Bilge Water Herbicide Sediment Brick/Cement/Plaster/Grout Abandoned Drums
Sewage Concrete Slurry Pesticide Other Food Waste Chemicals
Other Contaminated Groundwater Other Green Waste Did not observe

Cooling Water Solid Waste/Trash Liquid
Dye Other Odor
Greywater Residue
Pool/Spa Discharge* Solid
Reclaimed Water Unidentified
Wash Water Other
Wastewater
Other

* Pool/spa discharges in this category are discharges that contain chlorine (>0.1ppm), filter media, algae, etc.
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The following table summarizes the number of incidents that required action by County staff 
and the categories of materials involved: 

2006-07 Jurisdictional Summaries of Incidents Requiring County Response 
 

Categories of Materials Number of Complaints/Incidents  
Reporting Period 2006-07 2005-06 

Discharge Exceptions 3 3 

Hydrocarbons 21 22 

Inorganic Compounds 11 3 

Miscellaneous 39 63 

Metals 1 0 

Nutrient 1 0 

Organic 1 0 

Pathogens/Coliforms 13 13 

Pesticides 0 1 

Sediment 7 9 

Trash/Debris 23 27 

Wastewater 28 14 
Total Number of Incidents 139 155 

 
The County investigated or responded to 139 incidents, a decrease of 10% from the previous 
reporting period. The number of incidents involving inorganic compounds increased almost 
three-fold from the previous reporting period while incidents involving trash and debris 
decreased 15%. Another change from the 2005-06 reporting period was a 100% increase in the 
number of incidents involving wastewater.   
 

Water pollution incidents which are determined to pose an existing or potential significant 
threat to public health or the environment are reported to the Regional Boards within 24 hrs. 
with a written report provided within 5 days.  During the reporting period, the County 
reported a total of 11 pollution incidents to the Regional Boards. 
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Pollution Incidents Reported to the Regional Board 

Region 2006-07 2005-06 

Santa Ana 7 8 

San Diego 4 3 

Totals: 11 11 

 
Four of the incidents reported in the Santa Ana Region and two in the San Diego Region were a 
result of water pollution responses the County performed on behalf of cities through a Water 
Quality Ordinance Implementation Agreement. Brief descriptions of the notifications made 
during the 2006-07 reporting period are as follows:  
 
 Santa Ana Regional Board Notifications  

• A roofing company in the City of La Habra channel was discovered to have been 
discarding/dumping material into an adjacent Orange County Flood Control District 
(OCFCD) channel. The County coordinated with the City of La Habra and issued the 
property owner an Administrative Compliance Order which required cleanup of the 
County’s right of way as well as the implementation of BMPs to prevent any further 
impacts to the stormdrain system. The property owner complied. 

• A greyish colored wastewater discharge was observed impacting OCFCD’s C05 Channel 
from a nearby strip mall in the City of Santa Ana. The source of the discharge was 
identified as greywater/wash water from the sinks of multiple eating establishments at a 
strip mall. Sanitation crews responded to clean the impacted areas of the curb and gutter 
as well as remove the wastewater contained in the underground storm drain line. HCA 
Environmental Health closed down two of the eating establishments in the strip mall 
and the City of Santa Ana followed-up with enforcement action. 

• A large amount of pink foam and discolored water was observed in the Santa Ana River 
in Yorba Linda.  The source of the discharge was identified as a 5 gallon carwash 
detergent bucket that had cracked and was placed next to a catch basin.  The responsible 
party hired a cleanup contractor to conduct a cleanup under the County’s direction. An 
unknown amount of soap-impacted runoff entered the river, but approximately 100,000 
gallons were pumped directly from the river and into the sanitary sewer system during 
the cleanup. The California Department of Fish & Game (DFG) is filing a case with the 
Orange County District Attorney's (DA) Office.   

• An extensive amount of white foam was observed in a channel that enters the County’s 
Craig Regional Park in Fullerton. Dead Bluegill fish were observed in the channel which 
flows into Craig Lake. At an upstream box culvert in the City of Brea, a large amount of 
oil and grease (likely from food preparation activity) was observed.  The City of Brea 
coordinated with the County in performing a cleanup until a responsible party could be 
identified. The channel was diverted to the sanitary sewer system to prevent impact to 
Craig Lake. The oil and grease at the upstream culvert was removed by a cleanup 
contractor and disposed of at the Orange County Sanitation District’s Plant 1.  The 
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County, City of Brea, and DFG conducted an exhaustive joint area reconnaissance 
during the afternoon to identify a responsible party.  No single source was located; 
however, there were many potential contributors within the drainage area. The County, 
City of Brea, DFG, and the DA’s Office developed a plan to monitor the drainage area.  

• An unidentified vehicle struck a power pole in the City of Garden Grove, dislodging 
three transformers which released 120 gallons of non-PCB containing mineral cooling oil 
into the street, storm drain, and concrete channel. The utility company which owned the 
transformers conducted a cleanup of the mineral oil in the channel under the County’s 
direction. 

• Trash and debris were observed spilling into Santiago Creek from a private residence. 
Abandoned paint cans and other unknown substances were also abandoned on the edge 
of the Creek. The property owner was issued an Administrative Compliance Order, 
requiring cleanup of the identified items and implementation of BMPs. The property 
owner complied with the order and conducted cleanup of the site. 

• Approximately 30 gallons of plating material had spilled from a property into an 
adjacent channel, A03S05. Approximately 100 yards of the channel was impacted by the 
release of the plating material. No nuisance flow in the channel allowed for 100% 
capture of released material. City of Fullerton Fire responded to oversee cleanup and 
issue enforcement against business and required them to clean all impacted areas. 

• Approximately 1,000 dead fish were observed in the Santa Ana River downstream of the 
Orange County Water District’s inflatable diversion dam. The County’s investigation 
included inspection of the River for several days, water quality measurements and 
interviews with several people who had observed the dead fish. Potential causes 
include: temperature increase and algal bloom. No spills or other adverse conditions 
were reported or observed.  

San Diego Regional Board Notifications 

• Five 5 gallon containers of chlorine and three 1 gallon containers of muriatic acid spilled 
out of an unidentified vehicle in the City of Laguna Hills. The chlorine and muriatic acid 
spilled onto the public right of way. County Staff responded to the incident and oversaw 
the cleanup. 

• A petroleum sheen and chemical odor were detected in Aliso Creek in the City of Lake 
Forest. Absorbent booms were deployed in the Creek to remove the pollutants. An 
exhaustive, multi-jurisdictional source investigation of the drainage area, which 
extended into the City of Mission Viejo, failed to identify a responsible party. 

• A painting contractor cleaned out equipment into a catch basin at a mall in the City of 
Mission Viejo. The County on behalf of the City, conducted an investigation and 
oversaw a cleanup of the impacted areas. DFG filed an enforcement case against the 
painting contractor through the DA’s Office. 
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C-10.2.7    Enforcement Summary  
 
The County’s Authorized Inspectors undertake enforcement activities according to the County’s 
adopted Water Quality Ordinance and the accompanying Enforcement Consistency Guide 
(DAMP Exhibit 4.I).  
 
Water pollution enforcement may be handled administratively or in more serious instances, be 
prepared for criminal prosecution. As provided for in the Enforcement Consistency Guide, 
when selecting enforcement options, the County’s Authorized Inspectors ensure that violations 
of a similar nature receive a consistently similar type of enforcement remedy. More severe 
enforcement options may be utilized depending on variables such history of non-compliance or 
failure to take good faith actions to eliminate continuing violations or to meet a previously 
imposed compliance schedule. A summary of the enforcement actions taken during the last two 
reporting periods are provided below. 
 

2006-07 Summaries of Enforcement Actions 
 

Total  Enforcement Type 
2006-07 2005-06 

Educational Letter (EL) 1 1 

Administrative Enforcement 

Notice of Noncompliance (NON) 27 21 

Administrative Compliance Order (ACO) 9 7 

Cease and Desist Order (CDO) 0 0 

Criminal Enforcement 

Misdemeanor (Mis) 0 1 

Infraction (Inf) 0 0 

Issuance of Citation (IOC) 2 0 

Other: (Criminal prosecution cases) 0 0 

Totals: 39 30 

 
The total number enforcement actions for the reporting period increased 30% from the previous 
reporting period. This overall increase is due to a greater number of Notices of Noncompliance 
(29%) and Administrative Compliance Orders (29%) being issued to violators of the County’s 
Water Quality Ordinance.  
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C-10.2.8    Enforcement Case Summary  

The County did not submit any cases to the DA’s Office during the reporting period. However, 
several incidents described under Regional Board Notifications resulted in coordination with 
DFG and the DA’s Office in preparing case reports for enforcement action. 

C-10.2.9    Countywide Area Spill Control (CASC) Program  
 
During the reporting period, the County and Orange County Sanitation District continued 
coordination of a sewage spill prevention and response demonstration project.  The project 
previously called the “Tustin Area Spill Control (TASC) Demonstration Project” has been 
expanded and renamed to “Countywide Area Spill Control” Program.  Major tasks completed 
during this reporting period were as follows: 

• Continued project management and coordination; 

• Further development /implementation of tools such as maps, staging areas and SSO 
response procedures;  

• Obtained primary and backup emergency response cleanup contractors for containment 
and recovery of SSOs from the flood control channels; 

• Executed a Memorandum of Understanding for delineating jurisdictional and financial 
responsibilities for project partnerships; 

• Conducted an additional field simulated SSO response exercise;  

• Public education and outreach activities; 

• Expanded the project area to include the Cities of Villa Park and Orange; and, 

• Expanded the demonstration project into a permanent program. 

Additional details are presented in Section C-3.3. 

C-10.3    Illicit Connections (LIP Section A-10.5) 
 
The County has developed a drainage facility inspection and documentation program to 
identify and eliminate illicit connections to the storm drain system.  Illicit connections to the 
storm drain system are prohibited under County ordinance. During the reporting period, no 
illicit connections were identified. 

 
C-10.4    Source Investigations (LIP Section A-10.4.1) 
 
Source investigations may be conducted when an illegal discharge or illicit connection is 
detected or suspected, and the source is not readily identifiable. The purpose of the 
investigation is to identify the source so that appropriate action can be taken to protect the 
storm drain system and prevent the contribution of pollutants to receiving waters. Source 
investigations can be triggered based on a number of factors such as visible or odor problems 
and they can also be initiated based on water quality data.  
 

0042074



 

 
SECTION C-10, Illegal Discharges/Illicit Connections 
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Illegal Discharges/Illicit Connections C-10-11 

The Dry Weather Monitoring Program (DAMP Exhibit 11.II) was developed in 2003 for 
implementation countywide as a means of identifying illegal discharges and illicit connections 
through a field screening program. Notifications are made to the appropriate jurisdiction for 
immediate follow-up when problems at a drain are detected in the field. In addition, source 
investigations may be required when data from the dry weather monitoring indicates that a 
constituent is consistently higher than normal background levels (these background levels are 
calculated on an ongoing basis and are called Tolerance Intervals). The procedure for 
determining this is described in great detail in Section 3.3 of DAMP Exhibit 11.II. 
The following flow-chart (Figure 3-6 of DAMP Exhibit 11.II) illustrates the methodology used 
in determining whether or not a source investigation is needed based on dry weather 
monitoring data:  
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Sample random 
sites 

Define tolerance 
interval bound

Compare samples 
from all sites to 

tolerance interval 
bound

Notify Permittee of 
outlier(s)

Compare to 
relevant standards

Apply best 
professional 

judgment

Continue sampling 
and refine 

tolerance interval 
each month

Sample non-
random sites 
months 1-3

Establish site-
specific control 

charts

Continue sampling 
and refine control 
charts each month

ID samples beyond 
site-specific bounds

Compare next 
sample

Second sample 
beyond bound?

Return to routine 
sampling

no

ID samples beyond 
regional bound

Compare next 
sample

Second sample 
beyond bound?

Return to routine 
sampling

no

yes

yes

Source ID justified?

yes

no

no

 
 
During the reporting period, the County applied this approach to dry weather monitoring sites 
within its jurisdiction.  The following table summarizes the results: 
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Summary of 2006-07 Dry Weather Monitoring Results 
 

Tolerance Interval Exceedances 
during Reporting Period 

Region Drain 
Designation 

Random 
or 

Targeted 
Watershed Location Constituent(s) 

and Number of 
Exceedances 

Consecutive 
(If more than 
one)? 

Source 
Investigation 
Conducted? 

COL02P50 Random N/A N/A N/A 

Ammonia, 2 Yes 

Nickel, 2 Yes 

Cadmium, 2 Yes 

Nitrate, 1 No 

San 
Diego COL02P55 Random 

San Juan 
Creek 

Ladera 
Ranch 

Turbidity, 1 No 

During 2005-
06 Reporting 
Period 

COF13@FH Random N/A N/A N/A 

COF07S01 Targeted 

Tustin 
(Unincorp.) 

Nitrate, 2 Yes No 

Turbidity, 1 

Ammonia, 2 

Nitrate, 1 

Surfactants, 1 

Phosphorous, 2 

Enterococcus, 1 

Santa 
Ana 

COSACC@F01 Targeted 

Newport 
Bay Newport 

Beach 
(Unincorp.) 

Copper, 3 

Yes No 

    
As the table illustrates, one drain (COL02P55) within the County’s jurisdiction in the San Diego 
Region experienced consecutive exceedances of the tolerance intervals for ammonia, nickel and 
cadmium during the reporting period. A source investigation of this drainage area was 
conducted by the County during the 2005-06 reporting period which appears to have had 
effective results. There were no exceedances of bacteria tolerance intervals (7 total exceedances 
prior to this reporting period) and the mean average results for cadmium and nickel, while still 
exceeding the tolerance intervals, have decreased. 

• Mean concentration of Nickel at COL02P55:  

o May 2003 - June, 2006 -145 mg/L 

o July 2006 – August, 2007 – 95 mg/L  

• Mean concentration of Cadmium at COL02P55: 

o May 2003 – June, 2006 – 42 mg/L 
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o July 2006 – August, 2007 – 14 mg/L 

During the 2007-08 reporting period, the County will be continuing its source investigation 
efforts of the COL02P55 drainage area, which is located within the community of Ladera Ranch.  
 
Two drains (COF07S01 & COSACC@F01) within the County’s jurisdiction in the Santa Ana 
Region experienced consecutive exceedances of tolerance intervals during the reporting period. 
The County will be performing source investigations within each of these drainage areas during 
the 2007-08 reporting period.           
  
C-10.5  Training and Outreach (LIP Section A-10.7) 
 
The education and training of the County’s Authorized Inspectors is key in the successful 
implementation of the program especially since they are in the public eye when conducting 
investigation efforts and proceeding with enforcement actions.   
 
C-10.5.1    Training 
 
One of the primary methods that the County’s Authorized Inspectors and other key staff are 
trained is by having them attend the NPDES Inspection Committee meetings. During the 
reporting period the County’s Authorized Inspectors coordinated, conducted and attended 
these committee meetings.   The following table lists the training subjects and presenters for 
2006-07 meetings. 
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2006-07 Summary of NPDES Inspection Committee Training Presentations 

Training Module 
 

Training 
Dates Agency Trainer 

Cal OSHA –Program Overview and 
Case Investigations Cal OSHA Jim Brown 

DTSC Criminal Investigations – 
Program Overview and Case 
Investigations 

September 
14th, 2006 
 DTSC Sam Richardson 

Regional  Water Quality Control Board – 
Program Overview and Case 
Investigations 

RWQCB – Santa 
Ana Steve Mayville 

Orange County Sanitation District – 
Program Overview and Case 
Investigations 

November 
16th, 2006 
 OCSD – Source 

Control Div. Deon Carrico 

Annual Orange County Stormwater 
Program – Inspection & Enforcement 
Report Card (Program Effectiveness 
Assessment – Unified Report Summary) 

County of Orange Richard Boon 

Tustin Area Spill Control (TASC) 
Demonstration Project 

January 
18th, 2007 

County of Orange Duc Nguyen 

SARWQCB Industrial Inspection 
Overview  RWQCB-Santa Ana Marc Brown 

NPDES Dry Weather Monitoring and 
Reconnaissance Program and Follow-up  
 

April 19th, 
2007 

County of Orange Grant Sharp 

 
The County has also trained its own Authorized Inspectors and other staff by having them 
attend Permittee sponsored training as well as other regional training and workshop 
opportunities.  The Permittee sponsored training included modules in Section B-10 of 
Appendix B of the DAMP. These ID/IC training modules have constantly evolved and are now 
some of the most effective trainings available. The primary shift has been towards a “hands-on” 
training approach. For a current list of the ID/IC training modules (see Section A-10.7.1 of the 
County’s LIP included as Attachment C-10.1 of this report).  
 
C-10.5.2     Outreach 
 
As a part of the response activities, the Authorized Inspectors provide outreach materials to 
businesses and residents who may have been identified as a responsible party for an illegal 
discharge or illicit connection. These materials can range from BMP fact sheets, manuals, 
posters, and brochures, to door hangers that can be left at properties where a complaint was 
reported. Specific information on outreach during the 2006-07 reporting period is included in 
Section C-6 of this report. 
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C-10.6     ID/IC Program Modifications 

As the last step in the PEA, the County has evaluated the results of the program effectiveness 
assessment to determine if any program modifications are necessary in order to comply with 
the Third Term Permits. 
 
During the 2006-07 reporting period, no modifications were made to the County’s ID/IC 
Program.  
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C-11.0 WATER QUALITY MONITORING 

C-11.1 Introduction  (LIP Section A-11.1) 
The countywide monitoring program is conducted on behalf of the Permittees by the County as 
the Principal Permittee.  The countywide monitoring program consists of two separate 
programs to address the respective requirements of the Third Term Permits:   

• The third term San Diego Region monitoring program has been implemented for four 
years. 

• The third term Santa Ana Region monitoring program has been implemented for one 
year. Until approval in July of 2005, the monitoring program developed for the Santa 
Ana Region during the second permit term was continuing to be implemented. 

C-11.1.1 County of Orange Water Quality Monitoring in the San Diego Region 

The countywide monitoring program in the San Diego Region consists of the following 
elements: 

• Mass Emissions Monitoring to determine year-to-year trends in pollutant loads from 
major storm channels; 

• Coastal Stormdrain Outfall Monitoring to assess the impacts of dry-weather urban 
runoff on recreational uses along the coast; 

• Urban Stream Bioassessments to determine the biological health of the storm channels; 

• Ambient Coastal Receiving Water monitoring to determine the impacts of urban runoff 
on the ecologically sensitive areas along the coast; 

• Dry Weather Monitoring to identify illegal discharges and illicit connections.  

Section C-11 of the 2006-07 Unified Annual Progress Report should be consulted for details of 
these monitoring efforts.   

C-11.1.2 County of Orange Water Quality Monitoring in the Santa Ana Region 

The countywide monitoring program in the Santa Ana Region, as approved for implementation 
by the Executive Officer on July 11, 2005, consists of the following elements: 

• Long Term Mass Emissions Monitoring to determine year-to-year trends in pollutant 
loads from major storm channels; 

• Estuary/Wetlands Monitoring to describe impacts on estuarine and wetlands 
ecosystems and the relationship of any impacts to runoff; 

• Bacteriological/Pathogen Monitoring, to identify spatial and temporal patterns of 
elevated level in order to prioritize problem areas;  

• Urban Stream and Bioassessment Monitoring to determine the biological health of the 
storm channels; 

• Dry Weather Monitoring to identify illegal discharges and illicit connections;  
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• Land Use Correlations to identify changes in runoff associated with the urbanization 
of previously agricultural land;  

• Nutrient TMDL Monitoring to track progress of nutrient control measures over time, 
based on comparison with TMDL targets.  

Section C-11 of the 2006-07 Unified Annual Progress Report should be consulted for details of 
these monitoring efforts. 

C-11.1.3 Dry-Weather Monitoring  
 
The County, on behalf of the Permittees, conducts dry-weather monitoring of storm drain 
effluent during the months of May through September to identify and eliminate illegal 
discharges and illicit connections (ID/ICs) to the stormdrain system. May 2006 marked the 
commencement of this monitoring program within the Santa Ana Region. 
 
County Dry Weather Monitoring Data 2006-07 

During the 2006-07 reporting period, the following drains within County jurisdiction were 
monitored as part of the dry weather program: 

Random Sites  

• COL02P50 (San Juan Creek Watershed)  

• COL02P55 (San Juan Creek Watershed) 

• COF13@FH (Newport Bay Watershed) 

Targeted Sites 

• COF07S01 (Newport Bay Watershed) 

• COSACC@F01 (Newport Bay Watershed) 

The “Random Sites” are sampled a total of three times over the course of the dry weather 
season (May –September) while the “Targeted Sites” are sampled five times. Please see Section 
C-10.4 of this report for discussion of the monitoring results. Dry weather data from these 
drains is included as Attachment C-11.1 of this report. 

C-11.1.4 Other Studies
 
13225 Directive for Aliso Creek 

Please see Section C-3.5 of this report for discussion of monitoring under the 13225 Directive for 
Aliso Creek. 

C-11.2 Water Quality Monitoring Program Modifications 

No changes were made to Section A-11 of the County’s LIP during the 2006-07 reporting 
period. 
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2006-07 PEA
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.7 7.26-8.27 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Site
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2006-07 PEA

Criterion 1 Outside Tolerance Interv
Criterion 2 Basin Plan Objective
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on E
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Orga

Targeted Site Random Sit
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Random COL02P50 9/13/2004
Random COL02P50 6/10/2005
Random COL02P50 8/3/2005
Random COL02P50 9/7/2005
Random COL02P50 5/25/2006
Random COL02P50 6/29/2006
Random COL02P50 8/29/2006
Random COL02P50 5/23/2007
Random COL02P50 6/22/2007
Random COL02P50 8/30/2007

Random COL02P55 7/15/2003
Random COL02P55 8/20/2003
Random COL02P55 9/9/2003
Random COL02P55 6/21/2004
Random COL02P55 7/29/2004
Random COL02P55 9/9/2004
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Random COL02P55 9/7/2005
Random COL02P55 5/25/2006
Random COL02P55 6/29/2006
Random COL02P55 8/29/2006
Random COL02P55 5/23/2007
Random COL02P55 6/22/2007
Random COL02P55 8/30/2007
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300,000 90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48

1707.86 1512.89 49.62 379.3 37.44 19.1 280.01
554.01 168.04 29.28 382.4 6.25 10.91

450 570 5000 43000

4,350 3,100 2,400 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 2.8 55 <2.00 <1.00 <2.00
620 130 280 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 <2.00 18 <2.00 <1.00 <2.00

1,490 130 870 <5.0 <5.0 <5.0 <5.0 <8.00 <4.00 4.8 27 <2.00 <1.00 <2.00
530 380 590 63.7 <5.0 <5.0 <5.0 <10.0 <8.00 5 <2.00 71 <2.00 <1.00 <2.00

16,400 6,300 11,100 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 280 8.9 120 <2.00 88 <2.00

6,300 4,200 3,100 12.8 <5.0 <5.0 <5.0 <10.0 <8.00 8.4 <2.00 38 <2.00 <1.00 <2.00
6,000 40 50 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 12 0.97 6.6 <0.50 <0.50 <0.50
4,500 20 90 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.9 0.54 4.8 <0.50 <0.50 <0.50

30 20 <10 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 7.5 0.59 4.7 <0.50 <0.50 <0.50
3,000 210 80 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 0.8 7.4 <0.50 <0.50 <0.50
190 60 140 19 <1.0 <3.0 <3.0 <1.0 <0.50 11 <0.50 5.6 <0.50 <0.50 <0.50

8,000 600 400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 7.1 1.1 5.8 <0.50 <0.50 <0.50
280 10 <10 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.8 0.76 12 <0.50 <0.50 <0.50
570 <10 200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 5.7 1.2 8.6 <0.50 <0.50 <0.50

2,300 200 500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 6 1 6.8 <0.50 <0.50 <0.50

27,000 18,000 13,000 <5.0 <5.0 <5.0 <5.0 <8.00 61 4.1 33 <2.00 16 <2.00
18,700 3,600 5,800 94 <5.0 <5.0 <5.0 <8.00 230 5.9 75 <2.00 75 <2.00
6,800 4,100 5,400 <5.0 <5.0 <5.0 <5.0 <8.00 290 4.3 87 <2.00 110 <2.00
16,800 3,900 10,400 <5.0 <5.0 <5.0 <5.0 <10.0 <8.00 210 5.2 120 <2.00 68 <2.00
1,140 630 620 43.1 <5.0 <5.0 <5.0 <10.0 <8.00 6.6 3.2 35 <2.00 <1.00 <2.00

470,000 43,000 113,000 <1.0 <1.0 <1.0 <1.0 <1.0 0.61 210 4.8 73 <0.50 49 <0.50
440,000 200,000 28,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 75 3.9 18 <0.50 18 <0.50
180,000 80,000 37,000 <10.0 <10.0 <10.0 <10.0 <10.0 <0.50 61 3.7 22 <0.50 12 <0.50
550,000 110,000 9,000 <2.0 <1.0 <3.0 <3.0 <1.0 0.96 220 8.9 66 <0.50 61 <0.50
640,000 26,000 47,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 88 6.5 39 <0.50 11 <0.50
67,000 27,000 16,000 30 <1.0 26.1 <3.0 <1.0 0.63 71 5.1 30 <0.50 5.2 <0.50
260,000 16,000 11,000 <2.0 <1.0 33.6 <3.0 <1.0 0.51 140 8.1 59 <0.50 34 <0.50
63,000 28,000 7,200 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 100 5.6 35 <0.50 13 <0.50
80,000 30,000 26,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 69 4.5 24 <0.50 3.6 <0.50

µg/L

Dissolved MetalsBacteria Pesticides

CFU/100mL ng/L
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

San Diego Region
2006-07 PEA

Criterion 1 Outside Tolerance Interv
Criterion 2 Basin Plan Objective
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on E
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Orga
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
2006-07 PEA
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Lat Long cfs mg/L µS/cm 0C NTU 0C mg/L
Criterion 1 Outside Tolerance Interval 5.7 7.26-8.2 23.28 16.1 15.73 0.02 1.47 5.6 0.35 2.95 0.12 44.77 300,000
Criterion 2 Basin Plan Objective 5 6.5-9 20 0.5 0.1 75
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Experience 6000 40 0.02 0.65 10 1
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Site

New Site '07 COF07S01 5/4/2007 08:15 Newport Bay N 33.75127.80347 0.14 10.26 969 8.12 15.35 7.82 17 340 0.02 0.06 8.8 0.05 2.91 0.12 19 <5 0.04 0.01 5.6 38,000
New Site '07 COF07S01 6/7/2007 09:20 Newport Bay N 33.75127.80347 0.104 10.48 1103 8.11 18.48 1.81 22 325 0.02 0.63 7 0.09 1.55 0.04 <5 <5 0.04 0.01 8.9 31,000
New Site '07 COF07S01 7/6/2007 11:05 Newport Bay N 33.75127.80347 0.267 13.8 1115 8.42 24.18 2.59 31 275 0.02 0.06 3.6 0.2 1.78 0.11 20 <5 0.04 0.01 11 23,000
New Site '07 COF07S01 8/28/2007 10:15 Newport Bay N 33.75127.80347 0.003 9.46 1119 8.36 23.7 4.35 29 320 0.02 0.03 2.5 0.75 1.24 0.05 <5 <5 0.15 0.01 10 28,000
New Site '07 COF07S01 9/21/2007 10:10 Newport Bay N 33.75127.80347 0.055 8.77 1311 8.19 21.02 3.7 27 385 0.02 0.02 2.7 0.09 2 0.06 <5 <5 0.04 0.01 14 38,000

Random COF13@FH 5/30/2006 11:45 Newport Bay N 33.76707.79553 0.36 15.58 2093 7.93 19.68 3.26 22 730 <0.02 0.06 3.5 0.57 0.72 0.03 <5 <5 <0.04 0.02 8 26,000
Random COF13@FH 7/21/2006 08:45 Newport Bay N 33.76707.79553 0.63 12.21 1754 8.03 22.02 4.67 24 608 <0.02 0.04 2.7 0.07 0.83 0.05 14 <5 <0.04 <0.01 5.5 70,000
Random COF13@FH 9/15/2006 08:55 Newport Bay N 33.76707.79553 0.78 8.74 1121 8.2 20.6 4.25 16 625 <0.02 0.03 3.5 <0.05 0.62 0.03 9 <5 <0.04 <0.01 4.3 130,000
Random COF13@FH 5/29/2007 08:50 Newport Bay N 33.76707.79553 0.386 9.31 1826 8.12 18.33 7.03 19 940 0.02 0.2 3.6 0.12 1.2 0.04 8 <5 0.04 0.01 4.3 16,000
Random COF13@FH 8/2/2007 08:29 Newport Bay N 33.76707.79553 0.218 8.15 1511 7.89 22.01 19.4 24 410 0.02 0.06 2.5 0.15 0.53 0.07 25 <5 0.04 0.02 4.7 230,000
Random COF13@FH 9/21/2007 08:05 Newport Bay N 33.76707.79553 0.322 8.45 1258 8.17 18.56 4.3 20 440 0.02 0.11 0.9 0.09 0.5 0.03 <5 <5 0.04 0.01 4.4 21,000

Targeted COSACC@F01 5/26/2006 09:45 Newport Bay N 33.66527.88273 0.002 7.46 322 8.35 18.94 9.63 20 115 <0.02 1.84 1.8 0.13 2.38 <0.02 33 <5 <0.04 0.02 16 NR
Targeted COSACC@F01 6/27/2006 10:00 Newport Bay N 33.66527.88273 0.002 7.54 363 8.13 22.07 2.72 25 125 <0.02 0.11 1.1 <0.05 1.7 0.04 6 <5 <0.04 <0.01 9.2 54,000
Targeted COSACC@F01 7/27/2006 10:25 Newport Bay N 33.66527.88273 0.003 8.19 831 8.12 24.79 2.88 26 180 <0.02 0.34 8 0.07 3.33 0.06 7 <5 <0.04 <0.01 16 140,000
Targeted COSACC@F01 8/22/2006 10:30 Newport Bay N 33.66527.88273 0.009 6.46 694 8.32 23.66 14.4 23 195 <0.02 2.9 1 1.3 6.96 0.03 17 <5 <0.04 0.02 25 45,000
Targeted COSACC@F01 9/22/2006 11:50 Newport Bay N 33.66527.88273 8.53 762 8.55 21.84 3.2 20 325 <0.02 0.12 0.4 <0.05 1.47 <0.02 5 <5 <0.04 <0.01 6.1 21,000
Targeted COSACC@F01 5/11/2007 12:15 Newport Bay N 33.66527.88273 0.003 10.73 2056 8.54 19.81 28.4 21 300 0.02 0.03 2.9 0.34 2.13 0.03 36 <5 0.04 0.01 17 3,400
Targeted COSACC@F01 6/13/2007 10:45 Newport Bay N 33.66527.88273 0.001 10.45 2378 8.4 21.46 3.93 23 250 0.02 9.8 5.5 0.09 1.16 0.04 6 <5 0.09 0.01 16 8,000
Targeted COSACC@F01 7/12/2007 09:20 Newport Bay N 33.66527.88273 0.002 9.3 2381 8.34 20.7 2.99 22 480 0.02 0.1 1.2 0.46 1.33 0.02 61 <5 0.1 0.04 18 8,400
Targeted COSACC@F01 8/8/2007 Newport Bay N 33.66527.88273 DRY
Targeted COSACC@F01 9/5/2007 12:45 Newport Bay N 33.66527.88273 0.006 8.44 2315 8.28 22.38 3.9 27 415 0.02 0.09 9 1.25 1.14 0.04 <5 <5 0.04 0.01 28 36,000
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Attachment C-11.1
County of Orange Dry Weather Monitoring Site Data

Santa Ana Region
2006-07 PEA

Criterion 1 Outside Tolerance Interval
Criterion 2 Basin Plan Objective
Criterion 3 Out of Bounds for Site
Criterion 4 Warning Level based on Exper
Criterion 5 CTR Acute Criterion
Criterion 6 CTR Chronic Criterion
Criterion 7 LC50 for Toxicity Test Organism

Targeted Site Random Sit

New Site '07 COF07S01 5/4/2007
New Site '07 COF07S01 6/7/2007
New Site '07 COF07S01 7/6/2007
New Site '07 COF07S01 8/28/2007
New Site '07 COF07S01 9/21/2007

Random COF13@FH 5/30/2006
Random COF13@FH 7/21/2006
Random COF13@FH 9/15/2006
Random COF13@FH 5/29/2007
Random COF13@FH 8/2/2007
Random COF13@FH 9/21/2007

Targeted COSACC@F01 5/26/2006
Targeted COSACC@F01 6/27/2006
Targeted COSACC@F01 7/27/2006
Targeted COSACC@F01 8/22/2006
Targeted COSACC@F01 9/22/2006
Targeted COSACC@F01 5/11/2007
Targeted COSACC@F01 6/13/2007
Targeted COSACC@F01 7/12/2007
Targeted COSACC@F01 8/8/2007
Targeted COSACC@F01 9/5/2007
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90,000 52,000 189 10 66.2 10 88 13 70 9.3 2.48

1,707.86 1,512.89 49.6 379 37.4 19.1 280.01
554.01 168.04 29.3 382 6.25 10.91

450 570 5,000 ####

10,000 5,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.1 12 14 <0.50 <0.50 <0.50
5,000 4,600 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.1 11 11 <0.50 <0.50 <0.50
1,500 1,100 <2.0 <1.0 547 <3.0 <1.0 <0.50 2.4 11 18 <0.50 <0.50 <0.50
4,000 3,300 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2 8.7 8.2 <0.50 <0.50 <0.50
5,600 32,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 3.9 12 24 <0.50 <0.50 <0.50

7,000 1,500 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 12 3.8 10 <0.50 0.77 <0.50
30,000 29,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.9 2.5 6.9 <0.50 <0.50 <0.50
51,000 19,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 4.2 2.2 4.7 <0.50 <0.50 <0.50
6,000 3,400 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.8 3.6 3.8 <0.50 <0.50 <0.50
90,000 21,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.3 1.9 2.4 <0.50 <0.50 <0.50
7,200 5,900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 1.4 2 7.9 <0.50 <0.50 <0.50

NR NR <2.0 <1.0 35.6 <3.0 <1.0 1.1 4.1 12 18 <0.50 <0.50 <0.50
7,400 550 <2.0 <1.0 <3.0 <3.0 <1.0 1 3.1 5.3 14 <0.50 <0.50 0.57
35,000 58,000 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.7 4.6 12 <0.50 <0.50 <0.50
6,000 22,000 <2.0 <1.0 <3.0 <3.0 <1.0 0.76 6 17 34 <0.50 <0.50 0.67
2,000 6,900 <2.0 <1.0 <3.0 <3.0 <1.0 <0.50 2.4 1.6 5.2 <0.50 <0.50 <0.50
500 3,200 <2.0 <1.0 <3.0 <3.0 <1.0 0.8 4.9 25 22 <0.50 <0.50 0.84

3,600 5,300 <2.0 <1.0 <3.0 <3.0 <1.0 0.55 3.9 17 13 <0.50 <0.50 <0.50
<10 300 <2.0 <1.0 <3.0 <3.0 <1.0 0.58 4 18 16 <0.50 <0.50 <0.50

5,200 1,500 <2.0 <1.0 <3.0 <3.0 <1.0 0.59 3.3 24 13 <0.50 <0.50 <0.50

CFU/100mL ng/L µg/L

Bacteria Pesticides Dissolved Metals
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SECTION C-12, Watershed Management   
 

County of Orange/Orange County Flood Control District 
Program Effectiveness Assessment (PEA)  November 15, 2007 
Watershed Management C-12-1 

C-12.0 WATERSHED MANAGEMENT 

C-12.1 Introduction (LIP Section A-12.1) 

The County coordinates regional activities in all of the watersheds. For details on the efforts in 
watershed management during the reporting period, please reference Section C-12 of the 
Unified PEA. 

C-12.2 Watershed Action Plan Modifications 
 
The County, as Principal Permittee, led the initial development of Watershed Chapters (DAMP 
Appendix D) for watersheds within the San Diego Region during the 2002-03 reporting period.  
Since that time, the County has continued to coordinate and work with the cities on a watershed 
level in refining and improving these documents which have now evolved into “Watershed 
Action Plans”.  
 
During the 2006-07 reporting period, the County coordinated development of Watershed Action 
Plans for the watersheds within the Santa Ana Region resulting in the preparation and 
submittal of the Newport Bay Watershed Action Plan. During the 2007-08 reporting period, the 
County will continue to lead this effort in preparing Watershed Action Plans for the Santa Ana 
River, Anaheim Bay/Huntington Harbor, San Gabriel River/Coyote Creek and the Newport 
Coastal Streams watersheds. 
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 EXECUTIVE SUMMARY 
 
Managing stormwater runoff has historically presented technical challenges because of its 
diffuse and episodic nature, the range of pollutants requiring treatment, and the volume of runoff 
resulting from changes in land cover. Complicating the technical challenges is a regulatory 
environment that has been based on presumptive minimum treatment standards and has not 
effectively promoted innovative treatment approaches. Recent research and pilot applications 
have demonstrated efficient approaches to control and treat stormwater runoff and have removed 
many of the technical barriers. However, regulatory and institutional barriers still exist and can 
prevent application of effective control programs. 
 
This analysis reviewed the State of California’s primary mechanisms of regulating stormwater 
runoff and considered how low impact development (LID) approaches could be used for 
compliance purposes. A review of the country’s more progressive regulatory approaches is also 
included to illustrate requirements or incentives for LID or other innovative treatment programs. 
California has already made steps toward a regulatory system that encourages better treatment 
performance and the application of LID; the State Water Resources Control Board’s recent 
emphasis on limiting hydromodification impacts (changes in a site’s runoff and transport 
characteristics) from development will create the framework for broader adoption of LID. In 
addition, the Porter-Cologne Act (commonly referred to as the California Water Code) allows the 
Water Boards broad discretion to implement innovative natural resource protection programs 
because it allows the regulation of any activity or factor that affects water quality and is not 
narrowly focused on end-of-pipe treatment.1 
 
INTRODUCTION 
 
When the Clean Water Act (CWA) was amended in 1987, a federal mandate to manage and 
control stormwater was established.2 The past 20 years have witnessed significant shifts in the 
science and regulatory environment of municipal and post-construction runoff control. The 
recent movement to address stormwater on a watershed basis by limiting hydromodification and 
the volume of discharges is a departure from the convention of peak flow limitation and flood 
control. Advances in understanding the relationship between hydromodification and stream 
health and the science to preserve or restore water quality have greatly outpaced the changes in 
the regulatory environment and institutional structures that influence stormwater programs, 
neither of which having ever fully matured to achieve water quality or environmental goals.  
 
With the technical approach coming into focus, the regulatory system needed to foster and propel 
these new strategies has not yet been developed. The intent of regulatory compliance is not 
necessarily meeting resource objectives. Regulations often set a minimum benchmark of 
environmental effort and often are not or cannot be designed to fully achieve water quality 
objectives. Maximum extent practicable or water quality standards along with other programs 
and efforts are used to augment regulations to achieve the full desired environmental outcome. 
Designing regulations and integrating them with other programs to achieve desired outcomes and 
benefits is critical to improving stormwater management. 
                                                 
1 California Water Code sections 13000, 13050(i), 13140, 13142, 13241. 
2 40 CFR 122.26 
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Several states, including California, have begun to evaluate the regulatory changes that are 
required and the impacts that they will have on the success of their programs. This effort is one 
step in that process. This paper will focus on municipal and post-construction runoff and review 
the regulatory and institutional structure that influences stormwater control in California. It will 
also evaluate new programs and efforts aimed at improving stormwater management. Lastly it 
will evaluate policy and program options that could further advance the implementation of 
comprehensive water programs. 
 
BACKGROUND 
 
The diversity of climatic and geographic conditions within California has influenced the 
structure of the State’s water agencies. The State Water Resources Control Board (SWRCB), 
created in 1967, has water allocation and water quality protection responsibilities. Nine Regional 
Water Quality Control Boards (RWQCBs), established along major watershed boundaries, have 
development and enforcement responsibilities of water quality objectives and implementation 
plans. The U.S. Environmental Protection Agency (EPA) has authorized the State to administer 
the National Pollutant Discharge Elimination System (NPDES) program, which uses statewide 
and regional programs to fulfill the mandated requirements. Municipal NPDES permits are 
issued by the Regional Boards. 
 
The Porter-Cologne Water Quality Control Act, passed in 1969 and predating the CWA, is the 
main statute that governs water quality control in the state. Porter-Cologne subjects any activity 
or factor that affects water quality to regulation and covers point and non-point sources. By 
looking comprehensively at influences on water quality, not only are pollutant discharges subject 
to regulation, but also parameters such as flow or riparian or land use changes that can impose 
physical or temperature impacts.3 Porter-Cologne applies to all waters of the state including 
wetlands and groundwater. It also establishes the tenant that waste discharges to state waters are 
a privilege and not a right.4,5  
 
Through Porter-Cologne the SWRCB and RWQCBs are provided:6 
 

1. Planning authority to designate beneficial uses of State waters, establish water quality 
objectives, and develop implementation programs to meet water quality objectives and 
designated uses. 

2. Permitting authority. 
3. Enforcement authority to ensure permit compliance. 

 

                                                 
3 J. M. Gerstein, et al., State and Federal Approach to Control of Nonpoint Sources of Pollution, University of 
California Cooperative Extension, August 2005. 
4 State Water Resources Control Board, Policy for Implementation and Enforcement of the Nonpoint Source 
Pollution Control Program, May 20, 2004. 
5 When the 1987 amendments to the CWA designated municipal stormwater runoff as a point source, regulation of 
stormwater came under the provisions of the National Pollutant Discharge Elimination System (NPDES) program. 
California, like other states, has a defined institutional and regulatory separation between municipal stormwater and 
other non-point sources that are influenced by Porter-Cologne. 
6 State Water Resources Control Board, Policy for Implementation and Enforcement of the Nonpoint Source 
Pollution Control Program, May 20, 2004. 
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With this authority, the SWRCB is responsible for setting statewide policy and regulations, in 
addition to developing statewide water quality control plans. Based on the SWRCB policies, the 
nine RWQCBs develop individual water quality control plans, referred to as Basin Plans. Once 
developed, the basin plans must be approved by the SWRCB, the Office of Chief Council, and 
the U.S. EPA.7 The coordinated efforts between the State and Regional Boards constitute the 
primary mechanism through which the State addresses point and nonpoint source pollution and 
implements its control program. The SWRCB also has the authority to adopt statewide water 
quality control plans, like the California Ocean Plan, the Plan for California's Nonpoint Source 
Pollution Control Program, and the California Thermal Plan. The Ocean Plan contains a 
prohibition of any discharge of waste (e.g., stormwater) to waters designated as Areas of Special 
Biological Significance (ASBS). 
 
In addition to the framework above, a number of other regulatory agents and programs (e.g., the 
California Water Boards and CWA 401 Certification, the California Coastal Commission and the 
Coastal Zone Act Reauthorization Amendments) also directly impact stormwater discharges in 
the state. Although not discussed in detail, the requirements of these programs work in concert 
with the stormwater program and can lead to more stringent pollutant discharge limitations in 
runoff. 
 
NPDES Permits 
 
Construction General Permit 
The SWRCB last issued statewide general NPDES stormwater permits for designated 
construction activities in 1999 (SWRCB Order 99-08-DWQ). This permit contains minimum 
requirements to control post-construction runoff. Page 79 of SWRCB Order 99-08-DWQ states: 
 

10. Post-Construction Storm Water Management 
 
The SWPPP shall include descriptions of the BMPs to reduce pollutants in storm 
water discharges after all construction phases have been completed at the site 
(Post-Construction BMPs). Post-Construction BMPs include the minimization of 
land disturbance, the minimization of impervious surfaces, treatment of storm 
water runoff using infiltration, detention/retention, biofilter BMPs, use of efficient 
irrigation systems, ensuring that interior drains are not connected to a storm 
sewer system, and appropriately designed and constructed energy dissipation 
devices. These must be consistent with all local post-construction storm water 
management requirements, policies, and guidelines. The discharger must 
consider site-specific and seasonal conditions when designing the control 
practices. Operation and maintenance of control practices after construction is 
completed shall be addressed, including short-and long-term funding sources and 
the responsible party. 

 

                                                 
7 State Water Resources Control Board, Policy for Implementation and Enforcement of the Nonpoint Source 
Pollution Control Program, May 20, 2004. 
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While this language describes LID techniques, there is no level of compliance specified. The 
standard for the Construction General Permit is Best Available Technology economically 
achievable/ Best Conventional pollutant control Technology (BAT/BCT).8 However, since it is 
not easy to apply a technology standard to the practice of minimizing land disturbance, this 
permit language is difficult to enforce. Municipal permits have the standard of Maximum Extent 
Practicable (MEP) which lends itself more naturally to specifying and enforcing a level of 
compliance for low impact development.  
 
In March 2007 the SWRCB released a preliminary draft NPDES stormwater permit for 
construction activities as part of the Reissuance process of SWRCB Order 99-08-DWQ.  This 
preliminary draft permit contains much more specific requirements for post-construction 
stormwater runoff. If approved, the new permit would establish statewide post-construction 
runoff standards. This would significantly alter the existing framework that relies on the 
municipalities to address post-construction runoff and leaves the unincorporated areas of the 
State largely unaddressed. The draft permit requires mitigating hydromodification by 
maintaining pre-development hydrologic characteristics on a site.9 
 
Municipal Phase I Permits 
The Regional Boards are currently using their authority to issue municipal separate storm sewer 
system (MS4) permits to address post-construction runoff.10 Each Regional Board issues 
individual MS4 NPDES stormwater permits to their qualifying or designated Phase I permittees.  
At a minimum these require the MS4 permittees to develop and implement plans such as 
Standard Urban Storm Water Mitigation Plans (SUSMPs) that address new development and 
redevelopment projects that disturb more than one acre.11,12 For example, the SUSMPs in the Los 
Angeles Water Board jurisdiction establish which types of development will be required to 
implement stormwater controls and the control, pollutant removal, site design, and maintenance 
requirements. The Los Angeles County SUSMP stipulates the following runoff requirement:13 
 

Post-development peak stormwater runoff discharge rates shall not exceed the 
estimated pre-development rate for developments where the increased peak 
stormwater discharge rate will result in increased potential for downstream 
erosion. 

 
This language, which is typical for many municipal stormwater permits in California and the 
country, establishes the regulated physical stormwater parameter as the rate of discharge. This 
definition is typically based on one or more single peak storm events rather than continual flow 
information from runoff events. The SUSMP regulatory construct is in line with the historical 
                                                 
8 State Water Resources Control Board, National Pollutant Discharge Elimination System General Permit for Storm 
Water Discharges Associated with Construction Activity, Water Quality Order 99-08-DWQ, p.1. 
9 State Water Resources Control Board, Draft National Pollutant Discharge Elimination General System General 
Permit Number CAR000002, Waste Discharge Requirements For Discharges Of Storm Water Runoff Associated 
With Construction Activity, March 2007.  
10 Personal communication, Eric Berntsen, State Water Resources Control Board, April 2007. 
11 Memo from the SWRCB Office of Chief Counsel on SWRCB Order WQ 2000-11: SUSMP, Craig M. Wilson, 
December 26, 2000. 
12 Los Angeles County Urban Runoff and Stormwater NPDES Permit, Standard Urban Stormwater Mitigation Plan, 
March 2000. 
13 Ibid. 
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thinking about stormwater impacts that postulated that the velocity of stormwater was the main 
factor impacting receiving stream quality and channel impacts. This primary requirement along 
with site design and treatment requirements form the range of requirements necessary to be 
satisfied for new development and redevelopment. 
 
Municipal Phase II Permit 
The SWRCB adopted a statewide General Phase II MS4 Permit in April, 2003 (SWRCB Order 
No. 2003-0005-DWQ). The permit contains similar post-construction language to Phase I 
permits. 
 
The Central Coast Water Board requires municipalities, via the General Phase II MS4 Permit, to 
minimize negative impacts on aquatic ecosystems and degradation of water quality to the 
maximum extent practicable by incorporating LID methodology into new and redevelopment 
ordinances and design standards, unless permittees can demonstrate that conventional BMPs are 
equally effective, or that conventional BMPs would result in a substantial cost savings while still 
adequately protecting water quality and reducing discharge volume.   In order to justify using 
conventional BMPs based on cost, permittees must show that the cost of low impact 
development would be prohibitive because the “cost would exceed any benefit to be derived.” 
(State Water Resources Control Board Order No. WQ 2000-11). The Central Coast Water Board 
has determined that conventional site layouts, construction methods, and stormwater conveyance 
systems with “end-of-pipe” basins and treatment systems that do not address the changes in 
volume and rates of storm water runoff and urban pollutants (including thermal pollution) do not 
meet MEP standards.14 
 
HYDROMODIFICATION 
 
Changes in land cover are the cause of hydromodification: changes in a site’s runoff and 
transport characteristics. Impervious surfaces, compacted soils, deforestation, and topographic 
modifications alter the distribution and flow of water across a site. Infiltration, interception, and 
evapotranspiration are diminished and a greater percentage of precipitation is converted to 
overland flow. These changes impact the water balance on site, less water infiltrates and is 
available for groundwater recharge or shallow subsurface flows that constitute the base flows of 
receiving streams. In addition, the increased volume of overland flow imparts physical impacts 
on receiving streams and transports pollutants that have collected on impervious surfaces.15  
 
The effects of hydromodification can be demonstrated on a hydrograph, a representation of a 
site’s stormwater discharge with respect to time. The hydrograph in Figure 1 shows 
development’s impact on a site’s runoff. Individual points on the curve represent the rate of 
stormwater discharge at a given time. The graph shows that development and corresponding 
changes in land cover result in greater discharge rates, greater volume, and a shorter time to 
reach the maximum discharge rate (referred to as time of concentration, Tc). In a natural or pre-

                                                 
14 Central Coast Water Board Low Impact Development web page, How LID is currently required: 
http://www.waterboards.ca.gov/centralcoast/stormwater/low%20impact%20devel/lid_index.htm (accessed 
November 2007). 
15 U.S. EPA, Protecting Water Quality from Urban Runoff, Nonpoint Source Control Branch, EPA-841-F-03-003, 
February 2003. 
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development condition the initial rainfall is absorbed by the soil and vegetation. Once these are 
saturated, or the initial losses are satisfied, runoff occurs. In the post-development condition 
there is generally a much shorter time before runoff begins because of connectivity of 
impervious and developed areas and the loss of vegetative cover. 
 
 

t

Q

Post-Development Condition

Pre-Development Condition

 
Figure 1. Hydrographs showing development’s impact on runoff. 

(Q = volumetric flow rate; t = time) 
 
The area under the hydrographs represents the total volume of stormwater discharged. Along 
with the increased rate of discharge is an increased volume of discharge after development. The 
first analyses of these hydrograph impacts produced the consensus that the maximum rate of 
discharge was the critical parameter for protecting the integrity of receiving streams. The result 
of this concept was a regulatory structure, like those witnessed in many SUSMPs, that 
establishes requirements for the peak rate of discharge. Figure 2 shows how the post-
development hydrograph responds to this type of regulatory structure. 
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Post-Development w/ Conventional BMPs

 
Figure 2. Post-development hydrograph response to conventional BMPs. 

(Q = volumetric flow rate; t = time) 
 
As Figure 2 illustrates, although the post-construction rate of stormwater discharge is equivalent 
to the pre-construction rate, it is sustained for a longer period of time and the total volume and 
energy of stormwater discharged, when compared to pre-development, is greater. This 
hydrograph response illustrates one reason why stormwater control efforts have been largely 
unsuccessful. Even when peak discharge rates are matched, the increased volume of stormwater 
delivers more energy and an increased amount of pollutants to the receiving stream when 
compared to pre-developed conditions. This result demonstrates the inefficiencies of the 
prevailing regulatory system and helps to predict that this type of framework will be unlikely to 
ultimately achieve water quality goals. 
 
A regulatory system that attempts to address this deficiency and reduce the increase in the 
volume of stormwater discharge will propose a standard that stipulates that the rate of post-
construction discharge will be equal not only to the pre-development peak rate, but also as every 
point-in-time along the hydrograph. This approach, a version of which is presented in the draft 
Construction stormwater NPDES permit, results in the hydrograph response represented in 
Figure 3. 
 

0042105



LID Policy Analysis  December 2007 

Page 8 of 23 

t

Q

Post-Development Condition

Pre-Development Condition

Post-Development w/ LID

 
Figure 3. Post-development hydrograph response to LID controls. 

(Q = volumetric flow rate; t = time) 
 
 
Low Impact Development’s Influence on Hydromodification 
 
Traditionally, a wastewater collection and treatment system approach has been applied to 
stormwater management. End-of-pipe treatment and control technologies have been the 
predominate methods of stormwater control. However, this system of control essentially 
concedes the inevitability of hydromodification; that the only control options are those that deal 
with the consequences of development without addressing the root causes of the problem. To be 
fair, many stormwater management plans and manuals address site design, source control, and 
pollution prevention strategies. Mostly though, these are presented as “add-on” options that may 
be done above the standard end-of-pipe controls. The regulatory mandates still largely preserve 
the centralized collection and treatment system of control. 
 
Over the past decade, LID has emerged as an alternative management approach. Rather than 
centralized, end-of-pipe controls, LID relies on an integrated system of decentralized, small-scale 
control measures. These measures range from site design practices to technology driven LID 
BMPs. The underlying principle of LID is that undeveloped land does not present a stormwater 
runoff or pollution problem. The evolved natural hydrology of any given site manages water in 
the most efficient manner. This most often translates to high rates of infiltration, vegetative 
interception, and evapotranspiration. 
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LID attempts to offset the inevitable consequences of development and changes in land cover by 
preserving or mimicking natural hydrology. It is a source control option that minimizes 
stormwater pollution by recognizing that the greatest efficiencies are gained by minimizing 
stormwater generation. This is a process that begins with functional conservation of watershed 
resources, reducing impacts of development, and then using innovative management practices to 
meet the stormwater objective; it is not the use of the management practices alone. Site 
preservation practices coupled with small-scale BMPs that rely on the environmental services of 
vegetation and soils or systems that mimic these services comprise the control approach of LID. 
These practices, taken in aggregate, limit the observed hydromodification on a developed site 
and present a more comprehensive and beneficial control approach. 
 
Needing to be addressed, however, is the lag in broad LID implementation. Even though it has 
been demonstrated as an attractive strategy, its application is limited and has not yet been fully 
integrated. Several barriers have generally slowed and hampered greater LID adoption. 
Bureaucratic inertia involving the entrenchment of prevailing conventional practices, 
institutional structures, and regulatory shortfalls are the prime barriers preventing a broad shift in 
stormwater management philosophy. Of these, regulatory structure is the most critical barrier. If 
regulations are crafted appropriately and call for proper environmental performance, a significant 
catalyst for overcoming the other barriers will be created and facilitate further institutional 
changes. 
 
To appropriately implement LID it is important to assess its role in water quality protection. LID 
is one part of a toolkit that can be used to better manage natural resources and limit the pollution 
delivered to waterways. It is not independent of watershed planning and to gain optimal benefits 
LID needs to be integrated with appropriate land use programs. LID by itself will not deliver the 
water quality outcomes desired; it does provide enhanced stormwater treatment and mitigate 
excess volume and flow rates. However, if not integrated in a comprehensive fashion, LID 
techniques can end up as a series of uncoordinated innovative BMPs that have limited water 
quality benefit. 
 
The potential of LID is maximized when it is used in conjunction with other conservation and 
planning approaches. Programs like Smart Growth are the first step of the process. Before LID is 
used, decisions about where and how to develop within the watershed need to be evaluated to 
limit water quality impacts. Once these decisions are made, LID can then be used to mitigate the 
impacts of the development. Coordinating and integrating LID with Smart Growth and other 
innovative land use approaches will limit conversions in land cover, preserve natural watershed 
areas, and maximize the management of stormwater runoff. In urbanized areas, LID can be 
coordinated with green building and redevelopment efforts and it can be used to augment 
infrastructure projects by enhancing capacity. Retrofitting LID in urban locations provides 
opportunity to provide multiple environmental, social, and infrastructure benefits. 
 
REGULATORY CLIMATE 
 
Stormwater presents a significant challenge for establishing efficient and effective regulations. 
Its episodic and dynamic nature is the polar opposite of the largely predictable and constant 
nature of municipal and industrial wastewater discharges that have been such a large focus of the 
regulatory and permit efforts of the past decades. Incorporating stormwater into these programs 
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has been an institutional and technological challenge.16 The resulting approach to stormwater 
control has been an adoption and reliance on minimum control measures that are implemented to 
demonstrate compliance with stormwater management plans. Discharge flow limitations and 
water quality criteria are often required and influence the selection of control measures. Even 
with the best efforts of these programs, water quality and use designations of waters nationwide 
are still well short of their intended goals. 
 
The prevailing problem is that the current construct of many stormwater regulations do not 
require the use of the best available technologies and do not address hydromodification. This 
regulatory shortfall has hampered innovative applications of new technologies and an 
institutional shift in the practice of stormwater management. In California and other locations 
around the country, innovative practices are being adopted with increasing frequency. In certain 
instances innovation and implementation are outpacing regulatory programs and driving the 
revision of regulations; in others, innovative regulations have been adopted to establish 
environmental performance criteria that provide a significant incentive to adopt new control 
strategies. In either case, the resulting regulatory and incentive structures are informative for new 
program development. 
 
A critical differentiation in regulatory application exists and will be presented in the examples in 
the following section. Minimizing and mitigating hydromodification is a critical performance 
criterion for Greenfield development. Undisturbed, Greenfield sites still possess natural 
hydrologic characteristics and attributes that can be used to inform appropriate control and 
mitigation strategies. Development or redevelopment of previously developed urban areas will 
require surrogate performance criteria. The natural hydrology of these areas has largely been lost 
due to the impacts of decades or centuries of urbanization. Linking performance criteria to 
hydrology in these areas is not as practical as Greenfield sites, but other approaches are used to 
approximate the desired outcomes of limited runoff volumes and pollutant loads. 
 
POLICIES AND PROGRAMS 
 
The following examples demonstrate how various jurisdictions have crafted their regulations to 
mitigate hydromodification or an increase in the volume of stormwater discharge.   
 
 401 Certifications 

Section 401 of the CWA grants each state the right to ensure that the State's interests are 
protected concerning any federally permitted activity occurring in or adjacent to Waters of 
the State. In California, the Regional Water Quality Control Boards (Regional Boards) are 
the agency mandated to ensure protection of the State's waters. If a proposed project requires 
a U.S. Army Corps of Engineers CWA Section 404 permit, or involves dredge or fill 
activities that may result in a discharge to U.S. surface waters and/or "Waters of the State" 
the project proponent is required to obtain a Clean Water Act (CWA) Section 401 Water 

                                                 
16 The NPDES program is not the only available avenue for regulating stormwater discharges. Other federal, state, 
and local water policies or programs offer significant opportunity for the development of comprehensive stormwater 
programs. In some cases, these provisions have influenced stormwater management, but municipal stormwater 
control is still largely driven by the NPDES program. 
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Quality Certification and/or Waste Discharge Requirements (Dredge/Fill Projects) from the 
Regional Board, verifying that the project activities will comply with state water quality 
standards.17 

Section 401 gives the Regional Boards the authority to consider the impacts of the entire 
project and require mitigation for volume, velocity, and pollutant load of the discharge from 
new outfalls to surface waters. Some Regional Boards that have large areas not covered by 
Phase I or II Municipal permits, require low impact development and hydromodification 
mitigation consistent with municipal post-construction design standards. 

 
 404 Compliance 

 
Section 404 of the CWA regulates fill and disturbance of wetlands and waters of the United 
States. The US Corps of Engineers, Norfolk District, (which has permit review 
responsibilities) encourages 404 compliance with the use of LID principles. Projects applying 
for a permit are required to demonstrate that they have avoided and minimized impacts to 
jurisdictional areas to the maximum extent practicable. For unavoidable impacts, projects 
may be required to provide compensatory wetland mitigation. The Norfolk District office 
considers LID practices as partial mitigation, provided that there is no project-specific loss of 
wetland acreage. 
   
This allowance is intended to minimize impacts that the Corps has witnessed to wetlands and 
streams that are associated with conventional stormwater management facilities. Therefore, 
the Corps allows consideration of LID BMPs (e.g., swales, bioretention facilities) as viable 
alternatives to in-channel or in-wetland stormwater basins. The initiative’s goal is to reduce 
the number and size of conventional stormwater facilities impacting wetlands or waters of 
the U.S. In addition, the emphasis on LID design and BMPs is intended to ensure that the 
post-development and pre-development hydrographs are similar to reduce wetland impacts 
and maintain pre-development groundwater recharge. 

 
 Preliminary Draft California NPDES Construction General Permit for 

Stormwater Discharges 
 

The preliminary draft revised General Permit, released for comment in March 2007, included 
for the first time post-construction stormwater control performance standards.18 Previously 
post-construction language was difficult to enforce as the standard of BAT/BCT was not 
easily applied to low impact development practices. If accepted, the draft permit will 
establish consistent state-wide post-construction standards that can be enhanced or 
augmented by the Regional Boards. The permit stipulates several performance standards for 
new development and redevelopment as identified below. 
 

                                                 
17 North Coast Water Board, 401 Certification web page: 
http://www.waterboards.ca.gov/northcoast/programs/wqwetcert.html, (accessed November 2007). 
18 State Water Resources Control Board, National Pollutant Discharge Elimination System (NPDES) General Permit 
for Storm Water Discharges - Associated Construction and Land Disturbance Activities, March 2, 2007. 
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1. The discharger shall, through the use of non-structural and structural measures, ensure 
that the post-development runoff volume approximates the pre-project runoff volume for 
areas covered with impervious surfaces... 

2. For projects whose disturbed project area exceeds two acres, the discharger shall 
preserve the post-construction drainage divides for all drainage areas serving a first 
order stream or larger and ensure that post-project time of concentration is equal or 
greater than pre-project time of concentration. 

3. For projects whose disturbed project area exceeds 50 acres, the discharger shall 
preserve pre-construction drainage patterns by distributing their non-structural and 
structural controls within all drainage areas serving first order streams or larger and 
ensuring that post-project time of concentration is equal to or greater than pre-project 
time of concentration. 

 
The regulatory approach of the draft permit is one of volume and time of concentration 
control. Pre-development site hydrology must be evaluated and guides post-construction 
performance objectives. The pre-development water balance must be approximated so that 
there is no increase in the volume of runoff that leaves the site. In addition, while the 
regulation expressly permits the use of both non-structural and structural controls, it is likely 
that achieving the hydrologic objectives of the standard will require a significant reliance on 
LID techniques. 

 
 Santa Clara Valley Hydromodification Management Plan 

 
The RWQCB, San Francisco Bay Region, requires stormwater programs to develop and 
implement hydromodification management plans (HMPs). The Santa Clara Valley Urban 
Runoff Pollution Prevention Program was the first permit to include the new HMP 
requirements.19 The Program’s hydromodification control standard requires that those who 
discharge stormwater manage increases in peak runoff flow and increased runoff volume 
where the increased volume or flow can cause erosion or siltation problems. The 
implemented HMP limits post-construction runoff to pre-construction rates and/or 
durations.20 
 
Performance criteria to demonstrate compliance with the hydromodification control standard 
are also presented in the permit. The first of which is that the project shall use stormwater 
controls to maintain pre-construction stream erosion potential.21 The second requires that 
post-construction stormwater discharge rates and flow durations be equivalent to pre-
construction values for flows from 10% of the 2-year peak flow up to the full 10-year peak 
flow.22 
 

                                                 
19 Santa Clara Valley Urban Runoff Pollution Prevention Program, Hydromodification Management Plan – Final 
Report, April 21, 2005. 
20 Ibid. 
21 Erosion potential is a measure of how a site’s runoff hydraulically impacts a receiving stream. Greater volumes of 
stormwater released at greater rates and for longer durations impart greater physical impacts on receiving streams. 
22 Santa Clara Valley Urban Runoff Pollution Prevention Program, Hydromodification Management Plan – Final 
Report, April 21, 2005. 
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Santa Clara’s HMP is an interesting case because the language differs greatly from 
conventional stormwater control regulations. By requiring quantification of the erosion 
potential of a site, the HMP directly addresses both the rate and volume of discharge. This 
requirement, coupled with flow duration criteria for small storms up to the 10-year storm, 
will require sites to maintain the pre-development hydrograph for a large percentage of storm 
events post construction. 
 
This regulatory construct is efficient for several reasons. A great majority of stormwater 
regulations contain requirements for peak control only. As discussed in the background of 
this report, controlling only that single parameter is not sufficient to adequately protect 
receiving stream water quality because increased stormwater volumes and extended durations 
contribute larger mass loads of pollutants and impart greater physical impacts. By 
establishing discharge performance criteria for the volume, rate, and duration, these standards 
are more protective and demonstrate the full complement of factors that require control to 
limit the physical impacts of stormwater discharges. 
 
Also important is the range of storms for which the duration of discharge must be controlled. 
Stormwater regulations routinely pick two design storms (often the two and 10 year events) 
for which peak flow rate requirements are established. The consequence of this is that no 
control is provided for the most frequently occurring small storms that are less than the two 
year event. Research shows that post-construction discharges from these small, frequent 
storms have much greater physical impacts than originally thought. Along this same line is 
the ability to effectively manage dry flows which can constitute a significant portion of 
runoff and pollutant transport in many areas of California. The duration control criterion 
recognizes the impacts of these small storms and established performance criteria designed to 
mitigate these effects. 

 
 San Diego County Phase I MS4 Permit 

 
In January 2007, the San Diego Regional Water Quality Control Board reissued the Phase I 
Municipal Stormwater Permit for San Diego County.23 The permit has specific requirements 
for the implementation of low impact development BMPs and a Hydromodification 
Management Plan. Not only does the permit specify that LID is required to meet MEP for 
retail gas outlets and heavy industry meeting certain criteria, but also the permit requires all 
new and redevelopment projects to implement LID BMPs where feasible.  
 
Priority Development Projects, a subset of development projects with a particular potential 
threat to water quality, as specified in the permit, are required to implement LID in the 
following ways: 
 

                                                 
23 California Regional Water Quality Control Board, San Diego Region, Order No. R9-2007-0001, NPDES NO. 
CAS0108758, Water Discharge Requirements for Discharges of Urban Runoff from the Municipal Separate Storm 
Sewer Systems Draining the Watersheds of the County of San Diego, the Incorporated Cities of San Diego County, 
the San Diego Unified Port District, and the San Diego County Regional Airport Authority. 
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1. Draining a portion of the site’s impervious areas into pervious areas prior to discharge to 
the MS4.24 

2. Properly designing and constructing the pervious areas to effectively receive and 
infiltrate or treat runoff from impervious areas. 

3. Constructing a portion of walkways, trails, overflow parking lots, alleys, or other low-
traffic areas with permeable surfaces. 

 
Another set of LID BMP requirements apply to Priority Development Projects where      
feasible: 
 
1. Conserve natural areas, including existing trees, other vegetation, and soils. 
2. Construct streets, sidewalks, or parking lot aisles to the minimum widths necessary, 

provided that public safety and a walkable environment for pedestrians are not 
compromised. 

3. Minimize the impervious footprint of the project. 
4. Minimize soil compaction. 
5. Minimize disturbances to natural drainages (e.g., natural swales, topographic 

depressions). 
 

Permittees are then given the responsibility of defining the applicability and feasibility of 
LID BMPs. They are required to establish minimum standards to maximize the use of LID 
practices and principles as a means of reducing stormwater runoff. This includes siting, 
design, and maintenance criteria for each LID BMP to ensure that they are constructed 
correctly and are effective at pollutant removal and/or runoff control. Additionally, prior to 
occupancy of a Priority Development Project, the LID BMPs must be inspected to verify 
compliance with specifications. Education concerning how to implement LID BMPs into the 
local regulatory programs and methods of minimizing impacts to receiving waters as a result 
of development is required for municipal personnel and development planning staff.  
 
The permit’s hydromodification requirements also apply to all Priority Development 
Projects. Each permittee must develop and apply criteria for priority projects so that runoff 
discharge rates, durations, and velocities are controlled to maintain or reduce downstream 
erosion conditions and protect stream habitat.  
 
The Hydromodification Management Plan (HMP) must include: 
 
1. A stability standard for channel segments which receive urban runoff discharges. 
2. A range of runoff flows for which post-project runoff flow rates and durations shall not 

exceed pre-project runoff flow rates and durations.  
3. Hydrologic control measures so that post-project runoff flow rates and durations do not 

exceed pre-project runoff flow rates and durations, and do not result in channel 
conditions which do not meet the channel standard. 

                                                 
24 “Portion” corresponds with the total capacity of the project’s pervious areas to infiltrate or treat runoff, taking into 
consideration the pervious areas’ soil conditions, slope, and other pertinent factors. 
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4. Other performance criteria (numeric or otherwise) as necessary to prevent urban runoff 
from increasing erosion of channel beds and banks, silt pollutant generation, or other 
impacts to beneficial uses and stream habitat due to increased erosive force. 

5. A review of pertinent literature. 
6. A protocol to evaluate potential hydrograph change impacts to downstream watercourses. 
7. A description of how the HMP requirements will be incorporated into the local approval 

processes. 
8. The identified range of runoff flows to be controlled expressed in terms of peak flow 

rates of rainfall events. 
9. Criteria for selection and design of management practices and measures to control flow 

rates and durations and address potential hydromodification impacts. 
10. Technical information supporting standards and criteria proposed. 
11. A description of inspections and maintenance to be conducted for management practices 

and measures to control flow rates and durations and address potential hydromodification 
impacts. 

12. A description of pre- and post-project monitoring and other program evaluations to be 
conducted to assess the effectiveness of implementation of the HMP. 

13. Mechanisms for addressing cumulative impacts within a watershed on channel 
morphology. 

14. Information on evaluation of channel form and condition, including slope, discharge, 
vegetation, underlying geology. 
 

Until the HMP is completed, the permit requires that interim criteria for projects disturbing 
50 acres or more be established and implemented. The interim hydromodification criteria 
must contain a range of runoff flow rates for which Priority Development Project post-
project runoff flow rates and durations shall not exceed pre-project runoff flow rates and 
durations. 
 
While the San Diego Permit requirements have not been in effect long enough to draw 
conclusions about its implementation success, the concepts of: 
 
• Including both LID and hydromodification requirements to address both on-site and 

receiving water concerns;  
• Requiring the permittees to clearly define BMP feasibility in an effort to ensure 

maximum implementation; 
• Including an education component for municipal staff to aid program implementation and 

consistency; 
• Requiring inspection of management measures to ensure proper construction and long-

term effectiveness; and 
• Including interim requirements to implement until the more detailed plans have been 

approved. 
 
The permit language and concepts are robust and specifically delineate LID and performance 
criteria requirements that are likely to lead to enhanced water quality protection and 
improvement. 
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 Ventura County Draft Phase I MS4 Permit 
 
The August 2007 draft of the Ventura County Municipal Stormwater Permit also includes 
LID and hydromodification requirements.25 The New Development and Redevelopment 
Criteria specify that all new and redevelopment shall integrate low impact development 
principles into project design. Permittees have 365 days to develop an LID technical 
guidance document for planners and developers that includes objectives and specifications 
for the integration of LID strategies, including: 
 
1. Site assessment; 
2. Site planning and layout; 
3. Vegetative protection, re-vegetation, and maintenance; 
4. Techniques to minimize land disturbance; 
5. Techniques to implement LID measures at various scales; 
6. Integrated water resources management practices; 
7. LID design and flow modeling guidance; 
8. Hydrologic analysis; and 
9. LID credits. 

 
In addition, the permit requires an LID training program for builders, design professionals, 
regulators, resource agencies, and stakeholders that addresses the integration of LID at 
various scales.  
 
The permit’s hydromodification control criteria require all new and redevelopment projects 
to implement control measures that prevent down stream erosion by maintaining the project’s 
pre-development stormwater runoff flow rates and durations. The permit requires that the 
Erosion Potential (Ep) in streams be maintained at a value of 1, unless an alternative value is 
shown to be protective. The permit specifies a preference for LID strategies. 
 
The Southern California Storm Water Monitoring Coalition is currently developing a 
regional methodology to eliminate adverse impacts from urbanization. The objectives for the 
Hydromodification Control Study (HCS) are: 
 
1. Establishment of a stream classification for Southern California streams. 
2. Development of a deterministic or predictive relationship between changes in watershed 

impervious cover and stream-bed/stream bank enlargement. 
3. Development of a numeric model to predict stream bed/stream bank enlargement and 

evaluate the effectiveness of mitigation strategies. 
 

Until the HCS is completed, permittees are required to implement the following interim 
hydromodification criteria: 
 

                                                 
25 California Regional Water Quality Control Board, Los Angeles Region, Waste Discharge Requirements for Storm 
Water (Wet Weather) and Non-Storm Water (Dry Weather) Discharges from the Municipal Separate Storm Sewer 
Systems within the Ventura County Watershed Protection District, County of Ventura and the Incorporated Cities 
therein, August 28, 2007. 
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1. Projects disturbing land area of less than fifty acres must implement hydromodification 
controls such that the 2-year 24-hour storm event post-development hydrograph peak 
flow and volume will match within one percent of the 2-year 24-hour storm event pre-
development peak flow and volume hydrograph. 

2. Projects disturbing land areas of fifty acres or greater shall develop and implement a 
Hydromodification Analysis Study that demonstrates that post-development conditions 
are not expected to alter the duration of sediment transporting flows in receiving waters. 
The HAS must demonstrate that the selected hydromodification control BMPs will 
maintain an Ep value of 1 unless an alternative value can be shown to be protective. 

 
Once the HCS is completed, permittees must develop Hydromodification Control Plans 
(HCPs) that are watershed specific and identify: 
 
1. Stream classifications; 
2. Flow rate and duration control methods; 
3. Sub-watershed mitigation strategies; and 
4. Stream restoration measures which will maintain the stream and tributary Ep at 1 unless 

an alternative value can be shown to be protective. 
 

In addition, the HCP must contain the following elements: 
 
1. Hydromodification management standards; 
2. Natural drainage areas and hydromodification management control areas; 
3. New development and redevelopment projects subject to the HCP; 
4. Description of authorized hydromodification management control BMPs; 
5. Hydromodification management control BMP design criteria; 
6. For flow duration control methods, the range of flows to control for, and goodness of fit 

criteria; 
7. Allowable low critical flow, Qc, which initiates sediment transport; 
8. Description of the approved hydromodification model; 
9. Any alternate hydromodification management model and design; 
10. Stream restoration measures design criteria; 
11. Monitoring and effectiveness assessment; and 
12. Record keeping. 

 
The permit requires that verification of maintenance provisions be provided for the 
hydromodification controls for all new and redevelopment projects and that LID and 
hydromodification measures be inspected to ensure proper installation prior to the issuance of 
occupancy certificates. The permit also specifies that the permittee implement a tracking 
system, and an inspection and enforcement program for new and redevelopment post-
construction stormwater BMPs.  
 
While this permit is still in draft form and has not yet been adopted, it has a broad scope of 
requirements. The permit requires:  
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• An LID Technical Guidance document;  
• An LID training program;  
• A Hydromodification Control Plan;  
• Interim hydromodification criteria; 
• Verification of maintenance provisions for hydromodification controls; 
• A tracking, inspection, and enforcement program for post-construction stormwater 

BMPs; and 
• Inspection of LID and hydromodification measures prior to the issuance of occupancy 

certificates.  
 

This permit does not allow for a feasibility assessment for its LID requirements. It requires 
that all new and redevelopment projects integrate LID principles into project design and that 
the permittee develop a LID Technical Guidance document that includes the specifications 
for the integration of LID strategies.  
 

 New Jersey Stormwater Management Rules 
 

New Jersey’s new stormwater requirements adopted in 2004 contain specific criteria for 
infiltration and the rate and volume of discharge.26 The state establishes groundwater 
recharge requirements with the following performance standards. 
 
1. …that the site and its stormwater management measures maintain 100 percent of the 

average pre-construction groundwater recharge volume for the site; OR 
2. …that the increase of stormwater runoff volume from pre-construction to post-

construction for the two-year storm is infiltrated. 
 

The recharge provisions contain exemptions for the defined “urban redevelopment area,” hot 
spots, and industrial stormwater exposed to source material.27 These provisions are 
complemented by runoff quantity requirements. 

 
1. …that post-construction runoff hydrographs for the two, 10, and 100-year storm events 

do not exceed, at any point in time, the pre-construction runoff hydrographs for the same 
storm events; OR 

2. …that there is no increase, as compared to the pre-construction condition, in the peak 
runoff rates of stormwater leaving the site for the two, 10, and 100-year storm events and 
that the increased volume or change in timing of stormwater runoff will not increase 
flood damage…; OR 

3. …that the post-construction peak runoff rates for the two, 10, and 100-year storm events 
are 50, 75, and 80 percent, respectively, of the pre-construction peak runoff rates… 

 
In addition to the hydrologic performance standards, water quality standards requiring 80% 
total suspended solids (TSS) removal for the water quality design storm of 1.25 inches in two 
hours is also required. The New Jersey standards took important steps forward with their 
primary hydrologic requirements. Maintaining groundwater recharge rates or infiltrating the 

                                                 
26 “Stormwater Management Rule,” New Jersey Register, N.J.A.C., Vol. 7, No. 8 (February 2, 2004). 
27 Ibid. 
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post-construction volume increase for the two year storm addresses one of the significant 
impacts of development – lost infiltration and groundwater recharge. Establishing these 
requirements will help to maintain pre-development water balance on the site. 
 
Most importantly the primary runoff volume language requiring the post-construction 
hydrograph to match the pre-development hydrograph at each and every point does not allow 
an increase in the volume of stormwater discharged. This is not only an environmentally 
protective standard, but it would necessarily encourage wide adoption of non-structural 
controls and LID. 

 
 Portland Stormwater Requirements 

 
Portland’s stormwater requirements are a good example of urban standards. Hydrology is not 
as much of a driving factor with urbanized areas as natural hydrology has been greatly 
altered and is likely not replicable in many instances because of factors such as existing 
utilities, density, soil compaction, fill materials, and existing historical contamination. 
Portland also has a combined sewer system and has a great interest in reducing stormwater 
inflow into the system.  
 
The city’s code requires on-site stormwater management for new development and 
redevelopment, and encourages the use of green infrastructure techniques to meet this 
objective.28 In addition, new city-owned buildings are required to have a green roof covering 
70% of the roof area. As an incentive for other buildings, a zoning bonus that allows 
additional square footage is available for those that install a green roof. The city will also 
allow up to a 35% discount in the stormwater utility for properties with on-site stormwater 
management.29 This provides an incentive for existing properties to retrofit with on-site 
controls. 
 
These are some of the most progressive urban stormwater standards in the country. They 
establish defined performance criteria based upon retention of stormwater and are a departure 
from many urban models whose aim is to provide water quality treatment for the first-flush 
of stormwater. Existing urban areas are often confronted by infrastructure capacity and 
maintenance concerns in addition to water quality requirements. Limiting the volume of 
stormwater discharged is a critical factor in addressing these issues. By also encouraging the 
use of green infrastructure, Portland is adopting a policy that will yield multiple 
environmental benefits in additional to providing stormwater retention. 

 
 Seattle Green Factor 

 
Adopted in January 2007, the Green Factor is an alternative approach for urban stormwater 
control. The Green Factor is a landscaping requirement in neighborhood business districts 
that stipulates that 30% of a site must be vegetated. This system encourages multiple layers 
of visible plantings and plantings in the public rights-of-way adjacent to the properties. The 

                                                 
28 Portland City Code Chapter 17.38, Policy Framework, Appeals, and Update Process. 
29 C. Kloss and C. Calarusse, Rooftops to Rivers: Green Strategies for Controlling Stormwater and Combined Sewer 
Overflows, Natural Resources Defense Council, June 2006. 
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system is flexible and weights different landscaping practices according to their 
effectiveness. The square footage of each practice is multiplied by its green factor and then 
aggregated with the score of each additional practice to satisfy the requirements. For 
example, asphalt and concrete have a green factor of 0, permeable pavements 0.6, and green 
roofs 0.7.  Bonuses are also provided for utilizing rain water harvesting and low water-use 
plants.30 
 
This regulatory construct is interesting because it is not stormwater specific, nor does it 
contain specific discharge performance requirements. However, because of the practices 
selected for green factors and the benefits gained by adding vegetation and other green 
infrastructure practices, this policy will beneficially impact the volume of stormwater runoff. 
It is similar to the Green Area Ratio program in Berlin, Germany that has been a catalyst for 
encouraging green roof installation and the preservation or creation of other green spaces. 
The downside to this approach is that stormwater benefit may not be as great as stormwater 
specific performance requirements because of the flexibility in selecting green options. 
However, this is a progressive, multi-benefit/multi-pollutant policy approach. 
 
This approach also provides an opportunity to assess appropriate amounts of vegetative cover 
in urban areas and the benefits gained from a comprehensive greening program. Analysis of 
this program can determine the environmental benefits with respect to the urban aesthetics 
desired. In addition, this type of system lends itself to a trading scheme where vegetative 
cover percentages can be increased in one area to offset a lack elsewhere or to provide 
enhanced performance in a critical or sensitive area. 

 
 Washington D.C. Anacostia Redevelopment Standards 

 
The area along the Anacostia River in Washington, DC (hereafter, the District) is slated for 
major redevelopment in the coming years. The Anacostia is one of the most polluted rivers in 
the country with a significant amount of this pollution contributed by stormwater runoff and 
combined sewer overflows. The District realized that the redevelopment presented an 
opportunity to revitalize a historically neglected portion of the city and established social, 
economic, and environmental benchmarks for the development area. 
 
A comprehensive set of environmental standards was developed that included provisions for: 
(1) integrated environmental design; (2) stormwater; (3) green building; and (4) site planning 
and preservation. Like Portland’s standards, natural hydrology is not as much a consideration 
as stormwater volume retention to limit discharges from the MS4 system and combined 
sewer overflows. The stormwater standards adopted serve as another example of an 
innovative urban application. 
 
The stormwater control requirements stipulate on-site retention of the first inch of rainfall for 
new development and redevelopment and water quality treatment for up to the two-year 
storm volume along with a stated preference for vegetated controls. Where it is not 
technically feasible for on-site retention of stormwater, an off-set provision allows 
developers to provide off-site mitigation for 1½ times the volume that could not be provided 

                                                 
30 Seattle Municipal Code, SMC 23.47A, Council Bill Number: 115746, Ordinance Number: 122311. 

0042118



LID Policy Analysis  December 2007 

Page 21 of 23 

for the developed area or to pay into a dedicated stormwater fund for twice the cost of an 
equivalent volume reduction.31 The off-set provision was modeled after other environmental 
off-set provisions and intended to provide an incentive to maximize on-site treatment. 
 
These standards are considered some of the most progressive in the country. The driving 
focus was to significantly decrease stormwater inflow into the collection system and provide 
enhanced water quality treatment for any discharge while also supporting a green building 
and sustainability focus within the city. The stormwater standards were used as a platform to 
provide not only advanced stormwater control, but also encourage the integration of green 
space throughout an urban redevelopment to gain the associated social, economic, and multi-
media environmental benefits. 
 

 Maryland Stormwater Act of 2007 
 

The Maryland Stormwater Act was passed by the General Assembly in April 2007 and 
signed into law by the Governor. The new act stipulates that Environmental Site Design 
(ESD) using LID practices is the preferred stormwater control method in the State and must 
be utilized as the first control option for new development projects.32 Only after the 
developer or designer can demonstrate that they have used ESD to the maximum extent 
practicable are they permitted to use conventional stormwater controls. 
 
This is more of a command-and-control regulatory construct mandating the use of a 
particular stormwater control system. However, because of the expansive list of LID BMPs 
and techniques, there is a great deal of flexibility built into the regulation. It also provides 
alternative options when site constraints may limit ESD’s ability to achieve the stormwater 
management requirements. A significant benefit of this new policy is the understood 
preference for a new stormwater control regime based on LID principles that signals a 
departure from the standard methods of stormwater control. 
 
An additional benefit of the new legislation is that it moves the State program to a more 
performance based system of stormwater management. Moving away from minimum 
treatment standards for selecting end-of-pipe BMPs and towards a system of integrated site 
design principles begins to allow the regulatory system to address overall site performance 
and function. 
 

                                                 
31 Anacostia Waterfront Corporation, Final Environmental Standards, June 1, 2007. 
32 Maryland Stormwater Management Act of 2007, Senate Bill 784 / House Bill 786, (available at 
http://mlis.state.md.us/2007RS/billfile/sb0784.htm). 
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CONCLUSIONS AND RECOMMENDATIONS 
 
The State of California has a well developed institutional framework that can aid the 
development of a comprehensive LID program. Many steps already taken by the State have 
established the necessary performance criteria needed for broader LID adoption. The draft 
general Construction permit establishes volume limitations for post-construction runoff rather 
than the traditional approach of limiting flow rate. Preserving pre-construction runoff volumes 
will require the use of site design approaches and LID that will limit stormwater generation and 
maximize natural hydrologic processes for treatment.  
 
In addition, the San Francisco Region’s requirement for hydromodification plans places the 
emphasis on in-stream impacts of stormwater runoff and the need to develop programs that 
effectively manage the increased volume and flow that contribute to these impacts. The critical 
link in both of these approaches is that they require stormwater volume to be limited. 
Establishing a performance criterion for volume will more than likely require LID or other 
similar approaches that limit the conversion of precipitation to runoff. 
 
Importantly, the institutional structure within the State can function to efficiently promote the 
adoption of innovative control approaches. The coordinated efforts of the State Board 
establishing broad policy approaches and the Regional Boards setting additional requirements 
within their watersheds when needed allows for alternative and evolving regulatory approaches, 
as highlighted by the examples above. Critical to this is the authority granted by the Porter-
Cologne Act to regulate any activity or factor that impacts water quality. This stipulation gives 
the State broad authority to assess the cause of stormwater runoff and pollution and develop 
strategies to mitigate the originating cause. This condition exceeds that of many states that are 
limited by choice or statute to manage stormwater as a waste product while giving limited 
attention to the upstream factors that affect runoff. The planning and permitting authority that 
exists in the State and Regional Boards allows for the development of comprehensive control 
requirements that maximize vegetation, natural systems, and LID. 
 
Important to the successful application of LID, is evaluating how it will be used for new 
development and redevelopment or urban retrofit. The pre-draft of the Reissuance of the 
Statewide construction general permit and the hydromodification management plans apply to 
new development and redevelopment and assess pre-development hydrologic conditions. 
Matching pre-development hydrologic conditions is a fair method in Greenfield development 
and redevelopment situations where determinations of pre-development conditions can be made 
and will help to decrease the pollution impact of new development across the state. 
 
However, existing development exerts a tremendous pollution impact largely due to the 
resulting, developed landscape and its associated runoff characteristics. Addressing it by 
matching pre-development hydrology may not always be possible because many urban areas lack 
land for stormwater control and natural hydrology has been altered so significantly. In these 
instances, the urban stormwater regulations in Portland and Washington, D.C. that require 
volume retention can serve as appropriate models. These regulations do not focus on the natural 
function of a site, but rather attempt to limit runoff as a means of pollution prevention and 
enhancing infrastructure capacity. The desired outcome is the same as the hydromodification 
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approaches, but the assessment and control requirements are structured differently to account for 
urban conditions. 
 
The important concept across all of these approaches is that the regulations established a 
performance requirement to limit the volume of stormwater discharges. The fact that volume is 
the critical regulatory requirement instead of maximum flow rate leads to greater adoption of 
LID and vegetated systems. The City of Salinas and the Central Coast Regional Water Quality 
Control Board found that ordinances that only encourage LID adoption had little voluntary 
implementation, but ordinances that require LID have resulted in more widespread 
implementation.33 
 
Regulations can address new development or redevelopment but LID retrofits are also a critical 
need on existing development to mitigate existing stormwater pollution. Appropriately structured 
incentive programs can encourage LID adoption outside of a regulatory structure and reduce 
stormwater volume. Portland uses the potential for a discount from its stormwater utility fee to 
create an incentive for existing properties to retrofit to on-site stormwater controls. The recurring 
financial benefits that can be gained from a one-time capital investment and limited maintenance 
requirements can entice owners to adopt on-site practices that otherwise may not have. 
 
Utility fees or other dedicated funding can serve multiple purposes. Portland’s utility fee funds 
its program and provides an incentive for volume reductions. The off-set fee that is permissible 
in the Anacostia portion of Washington creates a revenue stream that the city can use for 
installations within right-of-ways or city owned property. To be effective for both purposes, a fee 
must be structured and valued to provide sufficient programmatic funding and allow for a fee 
discount sufficient to create an incentive. Washington’s preference is for on-site controls, so the 
required off-set fee is based upon twice the cost to manage the volume of stormwater to 
encourage the maximization of on-site options. 
 
LID is also a complement to other land use planning or environmental programs. The water 
quality benefits of Smart Growth programs can be enhanced by using LID. LID can also be used 
within the Leadership in Energy and Environmental Design (LEED®) system to gain points for 
environmentally sensitive design. Many LID practices provide benefits like energy conservation 
or other site design benefits in addition to stormwater control that can contribute to the overall 
LEED® rating of a project. 
 
The State and Regional Boards have begun to implement policies that will encourage LID 
practices. These policies will likely lead to broader implementation of distributed, on-site 
stormwater techniques. Other policy options that have been adopted in other jurisdictions have 
the potential to augment California’s existing efforts and develop a more robust regulatory 
system. The institutional framework within the State allows for regulatory innovation and should 
provide the necessary platform for a water resources program that fully incorporates LID. 

                                                 
33 Chris Conway, et al., Technical Memorandum to the Central Coast Regional Water Quality Control Board and 
the City of Salinas – Model Low Impact Development (LID) Ordinance for Salinas and the Central Coast, 
Kennedy/Jenks Consultants, January 22, 2007. 
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FOREWORD 

One of the most exciting new trends in water quality management today is the movement 
by many cities, counties, states, and private-sector developers toward the increased use of 
Low Impact Development (LID) to help protect and restore water quality. LID comprises 
a set of approaches and practices that are designed to reduce runoff of water and 
pollutants from the site at which they are generated. By means of infiltration, 
evapotranspiration, and reuse of rainwater, LID techniques manage water and water 
pollutants at the source and thereby prevent or reduce the impact of development on 
rivers, streams, lakes, coastal waters, and ground water. 

Although the increase in application of these practices is growing rapidly, data regarding 
both the effectiveness of these practices and their costs remain limited. This document is 
focused on the latter issue, and the news is good. In the vast majority of cases, the U.S. 
Environmental Protection Agency (EPA) has found that implementing well-chosen LID 
practices saves money for developers, property owners, and communities while 
protecting and restoring water quality. 

While this study focuses on the cost reductions and cost savings that are achievable 
through the use of LID practices, it is also the case that communities can experience 
many amenities and associated economic benefits that go beyond cost savings. These 
include enhanced property values, improved habitat, aesthetic amenities, and improved 
quality of life. This study does not monetize and consider these values in performing the 
cost calculations, but these economic benefits are real and significant. For that reason, 
EPA has included a discussion of these economic benefits in this document and provided 
references for interested readers to learn more about them. 

Readers interested in increasing their knowledge about LID and Green Infrastructure, 
which encompasses LID along with other aspects of green development, should see 
www.epa.gov/npdes/greeninfrastructure and www.epa.gov/nps/lid. It is EPA’s hope that 
as professionals and citizens continue to become more knowledgeable about the 
effectiveness and costs of LID, the use of LID practices will continue to increase at a 
rapid pace. 
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EXECUTIVE SUMMARY 

This report summarizes 17 case studies of developments that include Low Impact Development 
(LID) practices and concludes that applying LID techniques can reduce project costs and improve 
environmental performance.  In most cases, LID practices were shown to be both fiscally and 
environmentally beneficial to communities.  In a few cases, LID project costs were higher than 
those for conventional stormwater management practices.  However, in the vast majority of cases, 
significant savings were realized due to reduced costs for site grading and preparation, 
stormwater infrastructure, site paving, and landscaping.  Total capital cost savings ranged from 15 
to 80 percent when LID methods were used, with a few exceptions in which LID project costs 
were higher than conventional stormwater management costs. 

 

EPA has identified several additional areas that will require further study.  First, in all cases, there 
were benefits that this study did not monetize and did not factor into the project’s bottom line.  
These benefits include improved aesthetics, expanded recreational opportunities, increased 
property values due to the desirability of the lots and their proximity to open space, increased 
total number of units developed, increased marketing potential, and faster sales.  Second, more 
research is also needed to quantify the environmental benefits that can be achieved through the 
use of LID techniques and the costs that can be avoided.  Examples of environmental benefits 
include reduced runoff volumes and pollutant loadings to downstream waters, and reduced 
incidences of combined sewer overflows.  Finally, more research is needed to monetize the cost 
reductions that can be achieved through improved environmental performance, reductions in 
long-term operation and maintenance costs, and/or reductions in the life cycle costs of replacing 
or rehabilitating infrastructure.  
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1 

INTRODUCTION 

BACKGROUND 

Most stormwater runoff is the result of the man-made hydrologic modifications that 
normally accompany development.  The addition of impervious surfaces, soil 
compaction, and tree and vegetation removal result in alterations to the movement of 
water through the environment. As interception, evapotranspiration, and infiltration are 
reduced and precipitation is converted to overland flow, these modifications affect not 
only the characteristics of the developed site but also the watershed in which the 
development is located.  Stormwater has been identified as one of the leading sources of 
pollution for all waterbody types in the United States.  Furthermore, the impacts of 
stormwater pollution are not static; they usually increase with more development and 
urbanization.  

Extensive development in the United States is a relatively recent phenomenon. For the 
past two decades, the rate of land development across the country has been twice the rate 
of population growth. Approximately 25 million acres were developed between 1982 and 
1997, resulting in a 34 percent increase in the amount of developed land with only a 15 
percent increase in population.1,2 The 25 million acres developed during this 15-year 
period represent nearly 25 percent of the total amount of developed land in the 
contiguous states. The U.S. population is expected to increase by 22 percent from 2000 to 
2025. If recent development trends continue, an additional 68 million acres of land will 
be developed during this 25-year period.3  

Water quality protection strategies are often implemented at three scales: the region or 
large watershed area, the community or neighborhood, and the site or block. Different 
stormwater approaches are used at different scales to afford the greatest degree of 
protection to waterbodies because the influences of pollution are often found at all three 
scales. For example, decisions about where and how to grow are the first and perhaps 
most important decisions related to water quality. Growth and development can give a 
community the resources needed to revitalize a downtown, refurbish a main street, build 
new schools, and develop vibrant places to live, work, shop, and play. The environmental 
impacts of development, however, can pose challenges for communities striving to 
protect their natural resources. Development that uses land efficiently and protects 
undisturbed natural lands allows a community to grow and still protect its water 
resources.  

Strategies related to these broad growth and development issues are often implemented at 
the regional or watershed scale. Once municipalities have determined where to grow and 
where to preserve, various stormwater management techniques are applied at the 
neighborhood or community level. These measures, such as road width requirements, 
often transcend specific development sites and can be applied throughout a 
neighborhood. Finally, site-specific stormwater strategies, such as rain gardens and 
infiltration areas, are incorporated within a particular development. Of course, some 
stormwater management strategies can be applied at several scales. For example, 
opportunities to maximize infiltration can occur at the neighborhood and site levels.  
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Many smart growth approaches can decrease the overall amount of impervious cover 
associated with a development’s footprint. These approaches include directing 
development to already degraded land; using narrower roads; designing smaller parking 
lots; integrating retail, commercial, and residential uses; and designing more compact 
residential lots. These development approaches, combined with other techniques aimed at 
reducing the impact of development, can offer communities superior stormwater 
management.  

Stormwater management programs have struggled to provide adequate abatement and 
treatment of stormwater at the current levels of development. Future development will 
create even greater challenges for maintaining and improving water quality in the 
nation’s waterbodies. The past few decades of stormwater management have resulted in 
the current convention of control-and-treatment strategies. They are largely engineered, 
end-of-pipe practices that have been focused on controlling peak flow rate and suspended 
solids concentrations. Conventional practices, however, fail to address the widespread 
and cumulative hydrologic modifications within the watershed that increase stormwater 
volumes and runoff rates and cause excessive erosion and stream channel degradation. 
Existing practices also fail to adequately treat for other pollutants of concern, such as 
nutrients, pathogens, and metals.  

LOW IMPACT DEVELOPMENT 

Low Impact Development (LID)4 is a stormwater management strategy that has been 
adopted in many localities across the country in the past several years. It is a stormwater 
management approach and set of practices that can be used to reduce runoff and pollutant 
loadings by managing the runoff as close to its source(s) as possible. A set or system of 
small-scale practices, linked together on the site, is often used. LID approaches can be 
used to reduce the impacts of development and redevelopment activities on water 
resources. In the case of new development, LID is typically used to achieve or pursue the 
goal of maintaining or closely replicating the predevelopment hydrology of the site. In 
areas where development has already occurred, LID can be used as a retrofit practice to 
reduce runoff volumes, pollutant loadings, and the overall impacts of existing 
development on the affected receiving waters.  

In general, implementing integrated LID practices can result in enhanced environmental 
performance while at the same time reducing development costs when compared to 
traditional stormwater management approaches. LID techniques promote the use of 
natural systems, which can effectively remove nutrients, pathogens, and metals from 
stormwater. Cost savings are typically seen in reduced infrastructure because the total 
volume of runoff to be managed is minimized through infiltration and evapotranspiration. 
By working to mimic the natural water cycle, LID practices protect downstream 
resources from adverse pollutant and hydrologic impacts that can degrade stream 
channels and harm aquatic life.  

It is important to note that typical, real-world LID designs usually incorporate more than 
one type of practice or technique to provide integrated treatment of runoff from a site. For 
example, in lieu of a treatment pond serving a new subdivision, planners might 
incorporate a bioretention area in each yard, disconnect downspouts from driveway 
surfaces, remove curbs, and install grassed swales in common areas. Integrating small 
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practices throughout a site instead of using extended detention wet ponds to control 
runoff from a subdivision is the basis of the LID approach.  

When conducting cost analyses of these practices, examples of projects where actual 
practice-by-practice costs were considered separately were found to be rare because 
material and labor costs are typically calculated for an entire site rather than for each 
element within a larger system. Similarly, it is difficult to calculate the economic benefits 
of individual LID practices on the basis of their effectiveness in reducing runoff volume 
and rates or in treating pollutants targeted for best management practice (BMP) 
performance monitoring.  

The following is a summary of the different categories of LID practices, including a brief 
description and examples of each type of practice.  

Conservation designs can be used to minimize the 
generation of runoff by preserving open space. Such 
designs can reduce the amount of impervious surface, 
which can cause increased runoff volumes. Open 
space can also be used to treat the increased runoff 
from the built environment through infiltration or 
evapotranspiration. For example, developers can use 
conservation designs to preserve important features 
on the site such as wetland and riparian areas, 
forested tracts, and areas of porous soils. 
Development plans that outline the smallest site 
disturbance area can minimize the stripping of topsoil 
and compaction of subsoil that result from grading 
and equipment use. By preserving natural areas and 
not clearing and grading the entire site for housing lots, less total runoff is generated on 
the development parcel. Such simplistic, nonstructural methods can reduce the need to 
build large structural runoff controls like retention ponds and stormwater conveyance 
systems and thereby decrease the overall infrastructure costs of the project. Reducing the 
total area of impervious surface by limiting road widths, parking area, and sidewalks can 
also reduce the volume of runoff that must be treated. Residential developments that 
incorporate conservation design principles also can benefit residents and their quality of 
life due to increased access and proximity to communal open space, a greater sense of 
community, and expanded recreational opportunities.  

Infiltration practices are engineered structures or 
landscape features designed to capture and infiltrate 
runoff. They can be used to reduce both the volume 
of runoff discharged from the site and the 
infrastructure needed to convey, treat, or control 
runoff. Infiltration practices can also be used to 
recharge ground water. This benefit is especially 
important in areas where maintaining drinking water 
supplies and stream baseflow is of special concern 
because of limited precipitation or a high ratio of 
withdrawal to recharge rates. Infiltration of runoff can also help to maintain stream 
temperatures because the infiltrated water that moves laterally to replenish stream 
baseflow typically has a lower temperature than overland flows, which might be subject 

Examples of Conservation 
Design 
• Cluster development 
• Open space preservation 
• Reduced pavement widths 

(streets, sidewalks) 
• Shared driveways 
• Reduced setbacks (shorter 

driveways) 
• Site fingerprinting during 

construction 

Examples of Infiltration 
Practices 
• Infiltration basins and trenches 
• Porous pavement 
• Disconnected downspouts 
• Rain gardens and other 

vegetated treatment systems 
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to solar radiation. Another advantage of infiltration practices is that they can be integrated 
into landscape features in a site-dispersed manner. This feature can result in aesthetic 
benefits and, in some cases, recreational opportunities; for example, some infiltration 
areas can be used as playing fields during dry periods. 

Runoff storage practices. Impervious surfaces are a 
central part of the built environment, but runoff from 
such surfaces can be captured and stored for reuse or 
gradually infiltrated, evaporated, or used to irrigate 
plants. Using runoff storage practices has several 
benefits. They can reduce the volume of runoff 
discharged to surface waters, lower the peak flow 
hydrograph to protect streams from the erosive forces 
of high flows, irrigate landscaping, and provide 
aesthetic benefits such as landscape islands, tree 
boxes, and rain gardens. Designers can take 
advantage of the void space beneath paved areas like parking lots and sidewalks to 
provide additional storage. For example, underground vaults can be used to store runoff 
in both urban and rural areas. 

Runoff conveyance practices. Large storm events 
can make it difficult to retain all the runoff generated 
on-site by using infiltration and storage practices. In 
these situations, conveyance systems are typically 
used to route excess runoff through and off the site. 
In LID designs, conveyance systems can be used to 
slow flow velocities, lengthen the runoff time of 
concentration, and delay peak flows that are 
discharged off-site. LID conveyance practices can be 
used as an alternative to curb-and-gutter systems, and 
from a water quality perspective they have 
advantages over conventional approaches designed to 
rapidly convey runoff off-site and alleviate on-site 
flooding. LID conveyance practices often have rough 
surfaces, which slow runoff and increase evaporation and settling of solids. They are 
typically permeable and vegetated, which promotes infiltration, filtration, and some 
biological uptake of pollutants. LID conveyance practices also can perform functions 
similar to those of conventional curbs, channels, and gutters. For example, they can be 
used to reduce flooding around structures by routing runoff to landscaped areas for 
treatment, infiltration, and evapotranspiration. 

Examples of Runoff Storage 
Practices 
• Parking lot, street, and sidewalk 

storage 
• Rain barrels and cisterns 
• Depressional storage in 

landscape islands and in tree, 
shrub, or turf depressions 

• Green roofs 

Examples of Runoff 
Conveyance Practices 
• Eliminating curbs and gutters 
• Creating grassed swales and 

grass-lined channels 
• Roughening surfaces 
• Creating long flow paths over 

landscaped areas 
• Installing smaller culverts, 

pipes, and inlets 
• Creating terraces and check 

dams 
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Filtration practices are used to treat runoff by 
filtering it through media that are designed to 
capture pollutants through the processes of physical 
filtration of solids and/or cation exchange of 
dissolved pollutants. Filtration practices offer many 
of the same benefits as infiltration, such as 
reductions in the volume of runoff transported off-
site, ground water recharge, increased stream 
baseflow, and reductions in thermal impacts to receiving waters. Filtration practices also 
have the added advantage of providing increased pollutant removal benefits. Although 
pollutant build-up and removal may be of concern, pollutants are typically captured in the 
upper soil horizon and can be removed by replacing the topsoil.  

Low impact landscaping. Selection and distribution 
of plants must be carefully planned when designing a 
functional landscape. Aesthetics are a primary 
concern, but it is also important to consider long-term 
maintenance goals to reduce inputs of labor, water, 
and chemicals. Properly preparing soils and selecting  
species adapted to the microclimates of a site greatly 
increases the success of plant establishment and 
growth, thereby stabilizing soils and allowing for 
biological uptake of pollutants. Dense, healthy plant 
growth offers such benefits as pest resistance 
(reducing the need for pesticides) and improved soil 
infiltration from root growth. Low impact 
landscaping can thus reduce impervious surfaces, 
improve infiltration potential, and improve the 
aesthetic quality of the site. 

Examples of Low Impact 
Landscaping 
• Planting native, drought-

tolerant plants 
• Converting turf areas to shrubs 

and trees 
• Reforestation 
• Encouraging longer grass 

length 
• Planting wildflower meadows 

rather than turf along medians 
and in open space 

• Amending soil to improve 
infiltration 

Examples of Filtration 
Practices 
• Bioretention/rain gardens 
• Vegetated swales 
• Vegetated filter strips/buffers 
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EVALUATIONS OF BENEFITS AND COSTS  

To date, the focus of traditional stormwater management programs has been concentrated 
largely on structural engineering solutions to manage the hydraulic consequences of the 
increased runoff that results from development. Because of this emphasis, stormwater 
management has been considered primarily an engineering endeavor. Economic analyses 
regarding the selection of solutions that are not entirely based on pipes and ponds have 
not been a significant factor in management decisions. Where costs have been 
considered, the focus has been primarily on determining capital costs for conventional 
infrastructure, as well as operation and maintenance costs in dollars per square foot or 
dollars per pound of pollutant removed.  

Little attention has been given to the benefits that can be achieved through implementing 
LID practices. For example, communities rarely attempt to quantify and monetize the 
pollution prevention benefits and avoided treatment costs that might accrue from the use 
of conservation designs or LID techniques. To be more specific, the benefits of using LID 
practices to decrease the need for combined sewer overflow (CSO) storage and 
conveyance systems should be factored into the economic analyses. One of the major 
factors preventing LID practices from receiving equal consideration in the design or 
selection process is the difficulty of monetizing the environmental benefits of these 
practices. Without good data and relative certainty that these alternatives will work and 
not increase risk or cost, current standards of practice are difficult to change.  

This report is an effort to compare the projected or known costs of LID practices with 
those of conventional development approaches. At this point, monetizing the economic 
and environmental benefits of LID strategies is much more difficult than monetizing 
traditional infrastructure costs or changes in property values due to improvements in 
existing utilities or transportation systems. Systems of practices must be analyzed to 
determine net performance and monetary benefits based on the capacity of the systems to 
both treat for pollutants and reduce impacts through pollution prevention. For example, 
benefits might come in the form of reduced stream channel degradation, avoided stream 
restoration costs, or reduced drinking water treatment costs.  

One of the chief impediments to getting useful economic data to promote more 
widespread use of LID techniques is the lack of a uniform baseline with which to 
compare the costs and benefits of LID practices against the costs of conventional 
stormwater treatment and control. Analyzing benefits is further complicated in cases 
where the environmental performance of the conservation design or LID system exceeds 
that of the conventional runoff management system, because such benefits are not easily 
monetized. The discussion below is intended to provide a general discussion of the range 
of economic benefits that may be provided by LID practices in a range of appropriate 
circumstances. 

OVERVIEW OF BENEFITS 

The following is a brief discussion of some of the actual and assumed benefits of LID 
practices. Note that environmental and ancillary benefits typically are not measured as 
part of development projects, nor are they measured as part of pilot or demonstration 
projects, because they can be difficult to isolate and quantify. Many of the benefits 
described below are assumed on the basis of limited studies and anecdotal evidence.  
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The following discussion is organized into three categories: (1) environmental benefits, 
which include reductions in pollutants, protection of downstream water resources, ground 
water recharge, reductions in pollutant treatment costs, reductions in the frequency and 
severity of CSOs, and habitat improvements; (2) land value benefits, which include 
reductions in downstream flooding and property damage, increases in real estate value, 
increased parcel lot yield, increased aesthetic value, and improvement of quality of life 
by providing open space for recreation; and (3) compliance incentives.  

Environmental Benefits 

Pollution abatement. LID practices can reduce both the volume of runoff and the 
pollutant loadings discharged into receiving waters. LID practices result in pollutant 
removal through settling, filtration, adsorption, and biological uptake. Reductions in 
pollutant loadings to receiving waters, in turn, can improve habitat for aquatic and 
terrestrial wildlife and enhance recreational uses. Reducing pollutant loadings can also 
decrease stormwater and drinking water treatment costs by decreasing the need for 
regional stormwater management systems and expansions in drinking water treatment 
systems.  

Protection of downstream water resources. The use of LID practices can help to prevent 
or reduce hydrologic impacts on receiving waters, reduce stream channel degradation 
from erosion and sedimentation, improve water quality, increase water supply, and 
enhance the recreational and aesthetic value of our natural resources. LID practices can 
be used to protect water resources that are downstream in the watershed. Other potential 
benefits include reduced incidence of illness from contact recreation activities such as 
swimming and wading, more robust and safer seafood supplies, and reduced medical 
treatment costs.  

Ground water recharge. LID practices also can be used to infiltrate runoff to recharge 
ground water. Growing water shortages nationwide increasingly indicate the need for 
water resource management strategies designed to integrate stormwater, drinking water, 
and wastewater programs to maximize benefits and minimize costs. Development 
pressures typically result in increases in the amount of impervious surface and volume of 
runoff. Infiltration practices can be used to replenish ground water and increase stream 
baseflow. Adequate baseflow to streams during dry weather is important because low 
ground water levels can lead to greater fluctuations in stream depth, flows, and 
temperatures, all of which can be detrimental to aquatic life.  

Water quality improvements/reduced treatment costs. It is almost always less expensive 
to keep water clean than it is to clean it up. The Trust for Public Land5 noted Atlanta’s 
tree cover has saved more than $883 million by preventing the need for stormwater 
retention facilities. A study of 27 water suppliers conducted by the Trust for Public Land 
and the American Water Works Association6 found a direct relationship between forest 
cover in a watershed and water supply treatment costs. In other words, communities with 
higher percentages of forest cover had lower treatment costs. According to the study, 
approximately 50 to 55 percent of the variation in treatment costs can be explained by the 
percentage of forest cover in the source area. The researchers also found that for every 10 
percent increase in forest cover in the source area, treatment and chemical costs 
decreased approximately 20 percent, up to about 60 percent forest cover.  
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Reduced incidence of CSOs. Many municipalities have problems with CSOs, especially 
in areas with aging infrastructure.  Combined sewer systems discharge sanitary 
wastewater during storm events. LID techniques, by retaining and infiltrating runoff, 
reduce the frequency and amount of CSO discharges to receiving waters.  Past 
management efforts typically have been concentrated on hard engineering approaches 
focused on treating the total volume of sanitary waste together with the runoff that is 
discharged to the combined system.  Recently, communities like Portland (Oregon), 
Chicago, and Detroit have been experimenting with watershed approaches aimed at 
reducing the total volume of runoff generated that must be handled by the combined 
system.   LID techniques have been the primary method with which they have 
experimented to reduce runoff.  A Hudson Riverkeeper report concluded, based on a 
detailed technical analysis, that New York City could reduce its CSO’s more cost-
effectively with LID practices than with conventional, hard infrastructure CSO storage 
practices. 7 

Habitat improvements. Innovative stormwater management techniques like LID or 
conservation design can be used to improve natural resources and wildlife habitat, 
maintain or increase land value, or avoid expensive mitigation costs.  

Land Value and Quality of Life Benefits 

Reduced downstream flooding and property damage. LID practices can be used to 
reduce downstream flooding through the reduction of peak flows and the total amount or 
volume of runoff. Flood prevention reduces property damage and can reduce the initial 
capital costs and the operation and maintenance costs of stormwater infrastructure. 
Strategies designed to manage runoff on-site or as close as possible to its point  of 
generation can reduce erosion and sediment transport as well as reduce flooding and 
downstream erosion. As a result, the costs for cleanups and streambank restoration can be 
reduced or avoided altogether. The use of LID techniques also can help protect or restore 
floodplains, which can be used as park space or wildlife habitat.8  

Real estate value/property tax revenue. Homeowners and property owners are willing to 
pay a premium to be located next to or near aesthetically pleasing amenities like water 
features, open space, and trails. Some stormwater treatment systems can be beneficial to 
developers because they can serve as a “water” feature or other visual or recreational 
amenity that can be used to market the property. These designs should be visually 
attractive and safe for the residents and should be considered an integral part of planning 
the development. Various LID projects and smart growth studies have shown that people 
are willing to pay more for clustered homes than conventionally designed subdivisions. 
Clustered housing with open space appreciated at a higher rate than conventionally 
designed subdivisions. EPA’s Economic Benefits of Runoff Controls9 describes numerous 
examples where developers and subsequent homeowners have received premiums for 
proximity to attractive stormwater management practices.  

Lot yield. LID practices typically do not require the large, contiguous areas of land that 
are usually necessary when traditional stormwater controls like ponds are used. In cases 
where LID practices are incorporated on individual house lots and along roadsides as part 
of the landscaping, land that would normally be dedicated for a stormwater pond or other 
large structural control can be developed with additional housing lots.  
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Aesthetic value. LID techniques are usually attractive features because landscaping is an 
integral part of the designs. Designs that enhance a property’s aesthetics using trees, 
shrubs, and flowering plants that complement other landscaping features can be selected. 
The use of these designs may increase property values or result in faster sale of the 
property due to the perceived value of the “extra” landscaping. 

Public spaces/quality of life/public participation. Placing water quality practices on 
individual lots provides opportunities to involve homeowners in stormwater management 
and enhances public awareness of water quality issues. An American Lives, Inc., real 
estate study found that 77.7 percent of potential homeowners rated natural open space as 
“essential” or “very important” in planned communities.10  

Compliance Incentives 

Regulatory compliance credits. Many states recognize the positive benefits LID 
techniques offer, such as reduced wetland impacts. As a result, they might offer 
regulatory compliance credits, streamlined or simpler permit processes, and other 
incentives similar to those offered for other green practices. For example, in Maryland 
the volume required for the permanent pool of a wet pond can be reduced if rooftop 
runoff is infiltrated on-site using LID practices. This procedure allows rooftop area to be 
subtracted from the total impervious area, thereby reducing the required size of the 
permanent pool. In addition, a LID project can have less of an environmental impact than 
a conventional project, thus requiring smaller impact fees.  

COST CONSIDERATIONS 

Traditional approaches to stormwater management involve conveying runoff off-site to 
receiving waters, to a combined sewer system, or to a regional facility that treats runoff 
from multiple sites. These designs typically include hard infrastructure, such as curbs, 
gutters, and piping. LID-based designs, in contrast, are designed to use natural drainage 
features or engineered swales and vegetated contours for runoff conveyance and 
treatment. In terms of costs, LID techniques like conservation design can reduce the 
amount of materials needed for paving roads and driveways and for installing curbs and 
gutters. Conservation designs can be used to reduce the total amount of impervious 
surface, which results in reduced road and driveway lengths and reduced costs. Other 
LID techniques, such as grassed swales, can be used to infiltrate roadway runoff and 
eliminate or reduce the need for curbs and gutters, thereby reducing infrastructure costs. 
Also, by infiltrating or evaporating runoff, LID techniques can reduce the size and cost of 
flood-control structures. Note that more research is needed to determine the optimal 
combination of LID techniques and detention practices for flood control.  

It must be stated that the use of LID techniques might not always result in lower project 
costs. The costs might be higher because of the costs of plant material, site preparation, 
soil amendments, underdrains and connections to municipal stormwater systems, and 
increased project management. 

Another factor to consider when comparing costs between traditional and LID designs is 
the amount of land required to implement a management practice. Land must be set aside 
for both traditional stormwater management practices and LID practices, but the former 
require the use of land in addition to individual lots and other community areas, whereas 
bioretention areas and swales can be incorporated into the landscaping of yards, in rights-
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of-way along roadsides, and in or adjacent to parking lots. The land that would have been 
set aside for ponds or wetlands can in many cases be used for additional housing units, 
yielding greater profits. 

Differences in maintenance requirements should also be considered when comparing 
costs. According to a 1999 EPA report, maintenance costs for retention basins and 
constructed wetlands were estimated at 3 to 6 percent of construction costs, whereas 
maintenance costs for swales and bioretention practices were estimated to be 5 to 7 
percent of construction costs.11 However, much of the maintenance for bioretention areas 
and swales can be accomplished as part of routine landscape maintenance and does not 
require specialized equipment. Wetland and pond maintenance, on the other hand, 
involves heavy equipment to remove accumulated sediment, oils, trash, and vegetation in 
forebays and open ponds. 

Finally, in some circumstances LID practices can offset the costs associated with 
regulatory requirements for stormwater control. In urban redevelopment projects where 
land is not likely to be available for large stormwater management practices, developers 
can employ site-dispersed BMPs in sidewalk areas, in courtyards, on rooftops, in parking 
lots, and in other small outdoor spaces, thereby avoiding the fees that some municipalities 
charge when stormwater mitigation requirements cannot otherwise be met. In addition, 
stormwater utilities often provide credits for installing runoff management practices such 
as LID practices.12  
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CASE STUDIES 

The case studies presented below are not an exhaustive list of LID projects nationwide. 
These examples were selected on the basis of the quantity and quality of economic data, 
quantifiable impacts, and types of LID practices used. Economic data are available for 
many other LID installations, but those installations often cannot be compared with 
conventional designs because of the unique nature of the design or the pilot status of the 
project. Table 1 presents a summary of the LID practices employed in each case study. 

Table 1. Summary of LID Practices Employed in the Case Studies 

LID Techniques 
Reduced 

Name 
Biore-
tention 

Cluster 
Building 

Impervious 
Area Swales 

Permeable 
Pavement 

Vegetated 
Landscaping Wetlands 

Green 
Roofs 

2nd Avenue SEA 
Street         
Auburn Hills         
Bellingham 
Parking Lot 
Retrofits 

        

Central Park 
Commercial 
Redesigns 

        

Crown Street         
Gap Creek         
Garden Valley         
Kensington 
Estates         

Laurel Springs         
Mill Creek         
Poplar Street 
Apartments         
Portland 
Downspout 
Disconnection* 

        

Prairie Crossing         
Prairie Glen         
Somerset         
Tellabs 
Corporate 
Campus 

        

Toronto Green 
Roofs         
*Although impervious area stays the same, the disconnection program reduces directly connected impervious area. 

 

The case studies contain an analysis of development costs, which are summarized in 
Table 2. Note that some case study results do not lend themselves well to a traditional vs. 
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LID cost comparison and therefore are not included in Table 2 (as noted). Conventional 
development cost refers to costs incurred or estimated for a traditional stormwater 
management approach, whereas LID cost refers to costs incurred or estimated for using 
LID practices. Cost difference is the difference between the conventional development 
cost and the LID cost. Percent difference is the cost savings relative to the conventional 
development cost.  

Table 2. Summary of Cost Comparisons Between Conventional and LID Approachesa 

Project 

Conventional 
Development 

Cost LID Cost 
Cost 

Differenceb 
Percent 

Differenceb 
2nd Avenue SEA Street $868,803 $651,548 $217,255 25% 
Auburn Hills $2,360,385 $1,598,989 $761,396 32% 
Bellingham City Hall  $27,600 $5,600 $22,000 80% 
Bellingham Bloedel Donovan Park  $52,800 $12,800 $40,000 76% 
Gap Creek $4,620,600 $3,942,100 $678,500 15% 
Garden Valley $324,400 $260,700 $63,700 20% 
Kensington Estates $765,700 $1,502,900 –$737,200 -96% 
Laurel Springs $1,654,021 $1,149,552 $504,469 30% 
Mill Creekc $12,510 $9,099 $3,411 27% 
Prairie Glen $1,004,848 $599,536 $405,312 40% 
Somerset $2,456,843 $1,671,461 $785,382 32% 
Tellabs Corporate Campus $3,162,160 $2,700,650 $461,510 15% 
a The Central Park Commercial Redesigns, Crown Street, Poplar Street Apartments, Prairie Crossing, Portland Downspout 
Disconnection, and Toronto Green Roofs study results do not lend themselves to display in the format of this table. 
b Negative values denote increased cost for the LID design over conventional development costs. 
c Mill Creek costs are reported on a per-lot basis. 

2ND AVENUE SEA STREET, SEATTLE, WASHINGTON 

The 2nd Avenue Street Edge Alternative (SEA) 
Street project was a pilot project undertaken by 
Seattle Public Utilities to redesign an entire 660-foot
block with a number of LID techniques. The goals 
were to reduce stormwater runoff and to provide a 
more “livable” community. Throughout the design 

 

and construction process, Seattle Public Utilities worked collaboratively with street 
residents to develop the final street design.13  

The design reduced imperviousness, included retrofits of bioswales to treat and manage 
stormwater, and added 100 evergreen trees and 1,100 shrubs.14 Conventional curbs and 
gutters were replaced with bioswales in the rights-of-way on both sides of the street, and 
the street width was reduced from 25 feet to 14 feet. The final constructed design reduced 
imperviousness by more than 18 percent. An estimate for the final total project cost was 
$651,548. A significant amount of community outreach was involved, which raised the 
level of community acceptance. Community input is important for any project, but 
because this was a pilot study, much more was spent on communication and redesign 
than what would be spent for a typical project.  

2nd Avenue 
SEA Street 
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The costs for the LID retrofit were compared with the estimated costs of a conventional 
street retrofit (Table 3). Managing stormwater with LID techniques resulted in a cost 
savings of 29 percent. Also, the reduction in street width and sidewalks reduced paving 
costs by 49 percent.  

Table 3. Cost Comparison for 2nd Avenue SEA Street 15 

Conventional Percent of 

Item 
Development 

Cost SEA Street Cost Cost Savings* 
Percent 
Savings* 

Total 
Savings* 

Site preparation $65,084 $88,173 –$23,089 –35% –11% 
Stormwater management $372,988 $264,212 $108,776 29% 50% 
Site paving and sidewalks $287,646 $147,368 $140,278 49% 65% 
Landscaping $78,729 $113,034 –$34,305 –44% –16% 
Misc. (mobilization, etc.) $64,356 $38,761 $25,595 40% 12% 
Total $868,803 $651,548 $217,255 –– –– 
* Negative values denote increased cost for the LID design over conventional development costs. 

 

The avoided cost for stormwater infrastructure and reduced cost for site paving accounted 
for much of the overall cost savings. The nature of the design, which included extensive 
use of bioswales and vegetation, contributed to the increased cost for site preparation and 
landscaping. Several other SEA Street projects have been completed or are under way, 
and cost evaluations are expected to be favorable. 

For this site, the environmental performance has been even more significant than the cost 
savings. Hydrologic monitoring of the project indicates a 99 percent reduction in total 
potential surface runoff, and runoff has not been recorded at the site since December 
2002, a period that included the highest-ever 24-hour recorded rainfall at Seattle-Tacoma 
Airport.16 The site is retaining more than the original design estimate of 0.75 inch of rain. 
A modeling analysis indicates that if a conventional curb-and-gutter system had been 
installed along 2nd Avenue instead of the SEA Street design, 98 times more stormwater 
would have been discharged from the site.17  

AUBURN HILLS SUBDIVISION, SOUTHWESTERN 
WISCONSIN 

Auburn Hills in southwestern Wisconsin is a 
residential subdivision developed with conservation
design principles. Forty percent of the site is 
preserved as open space; this open space includes 
wetlands, green space and natural plantings, and 
walking trails. The subdivision was designed to 

 

include open swales and bioretention for stormwater management. To determine potential 
savings from using conservation design, the site construction costs were compared with 
the estimated cost of building the site as a conventional subdivision.18  Reduced 
stormwater management costs accounted for approximately 56 percent of the total cost 
savings. A cost comparison is provided in Table 4. Other savings not shown in Table 4 
were realized as a result of reduced sanitary sewer, water distribution, and utility 
construction costs. 

Auburn Hills 
Subdivision 
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Table 4. Cost Comparison for Auburn Hills Subdivision 19 
Conventional Percent of 

Item 
Development 

Cost 
Auburn Hills LID 

Cost 
Cost 

Savings* 
Percent 
Savings* 

Total 
Savings* 

Site preparation $699,250 $533,250 $166,000 24% 22% 
Stormwater management $664,276 $241,497 $422,779 64% 56% 
Site paving and sidewalks $771,859 $584,242 $187,617 24% 25% 
Landscaping $225,000 $240,000 –$15,000 -7% -2% 
Total $2,360,385 $1,598,989 $761,396 — — 
* Negative values denote increased cost for the LID design over conventional development costs. 

 

The clustered design used in the development protected open space and reduced clearing 
and grading costs. Costs for paving and sidewalks were also decreased because the 
cluster design reduced street length and width. Stormwater savings were realized 
primarily through the use of vegetated swales and bioswales. These LID practices 
provided stormwater conveyance and treatment and also lowered the cost of conventional 
stormwater infrastructure. The increase in landscaping costs resulted from additional 
open space present on-site compared to a conventional design, as well as increased street 
sweeping. Overall, the subdivision’s conservation design retained more natural open 
space for the benefit and use of the homeowners and aided stormwater management by 
preserving some of the site’s natural hydrology.20 

BELLINGHAM, WASHINGTON, PARKING LOT RETROFITS 

The City of Bellingham, Washington, retrofitted two 
parking lots––one at City Hall and the other at Bloedel 
Donovan Park––with rain gardens in lieu of installing 
underground vaults to manage stormwater.21  At City 
Hall, 3 parking spaces out of a total of 60 were used for 
the rain garden installation. The Bloedel Donovan Park 
retrofit involved converting to a rain garden a 550-
square-foot area near a catch basin. Both installations 
required excavation, geotextile fabric, drain rock, soil amendments, and native plants. 
Flows were directed to the rain gardens by curbs. An overflow system was installed to 
accommodate higher flows during heavy rains.  

The City compared actual rain garden costs to estimates for conventional underground 
vaults based on construction costs for similar projects in the area ($12.00 per cubic foot 
of storage). Rain garden costs included labor, vehicle use/rental, and materials. Table 5 
shows that the City Hall rain garden saved the City $22,000, or 80 percent, over the 
underground vault option; the Bloedel Donovan Park installation saved $40,000, or 
76 percent.  

Table 5. Cost Comparison for Bellingham’s Parking Lot Rain Garden Retrofits22 

Bellingham 
Parking Lot 
Retrofits 

Conventional Vault 
Project Cost Rain Garden Cost Cost Savings Percent Savings 

City Hall $27,600 $5,600 $22,000 80% 
Bloedel Donovan Park $52,800 $12,800 $40,000 76% 
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Central Park
Commercial 

Redesign 

CENTRAL PARK COMMERCIAL REDESIGNS, 
FREDERICKSBURG, VA (A MODELING STUDY) 

The Friends of the Rappahannock undertook a cost 
analysis involving the redesign of site plans for 
several stores in a large commercial development 
in the Fredericksburg, Virginia, area called Central 
Park.23,24 Table 6 contains a side-by-side analysis 
of the cost additions and reductions for each site 
for scenarios where LID practices (bioretention 
areas and swales) were incorporated into the existing, traditional site designs. In five of 
the six examples, the costs for the LID redesigns were higher than those for the original 
designs, although they never exceeded $10,000, or 10 percent of the project. One 
example yielded a $5,694 savings. The fact that these projected costs for LID were 
comparable to the costs for traditional designs convinced the developer to begin 
incorporating LID practices into future design projects.25  

Table 6. Site Information and Cost Additions/Reductions Using LID Versus Traditional Designs  
Total 

Name 
Total BMP 
Area (ft2) 

Impervious 
Area Treated 

(ft2) 

Percent of 
Impervious 

Area Treated 
Cost 

Additionsa 
Cost 

Reductionsb 

Change in 
Cost After 
Redesign 

Breezewood Station 
Alternative 1 4,800 64,165 98.4% $36,696 $34,785 + $1,911 

Breezewood Station 
Alternative 2 3,500 38,775 59.5% $24,449 $21,060 + $3,389 

Olive Garden 1,780 31,900 59.1% $14,885 $11,065 + $3,790 
Kohl’s, Best Buy, & 
Office Depot 14,400 354,238 56.3% $89,433 $80,380 + $9,053 

First Virginia Bank 1,310 20,994 97.7% $6,777 $1,148 + $5,629 
Chick-Fil-Ac 1,326 28,908 82.2% $6,846 $12,540 – $5,694 
a Additional costs for curb, curb blocks, storm piping, inlets, underdrains, soil, mulch, and vegetation as a result of the redesign. 
b Reduced cost for curb, storm piping, roof drain piping, and inlets as a result of the redesign. 
c Cost reduction value includes the cost of a Stormceptor unit that is not needed as part of the redesign. 

 

CROWN STREET, VANCOUVER, BRITISH COLUMBIA 

In 1995 the Vancouver City Council adopted a 
Greenways program that is focused on introducing 
pedestrian-friendly green space into the City to 
connect trails, environmental areas, and urban space. 
As a part of this program, the City has adopted 
strategies to manage stormwater runoff from 
roadways. Two initiatives are discussed here. 

The Crown Street redevelopment project, completed 
in 2005, retrofitted a 1,100-foot block of traditional 
curb-and-gutter street with a naturalized streetscape modeled after the Seattle SEA Street 
design. Several LID features were incorporated into the design. The total imperviousness 
of the street was decreased by reducing the street width from 28 feet to 21 feet with one-

Crown Street 
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way sections of the road narrowed to 10 feet. Roadside swales that use vegetation and 
structural grass (grass supported by a grid and soil structure that prevents soil compaction 
and root damage) were installed to collect and treat stormwater through infiltration.26 

Modeling predicts that the redesigned street will retain 90 percent of the annual rainfall 
volume on-site; the remaining 10 percent of runoff will be treated by the system of 
vegetated swales before discharging.27,28 The City chose to use the LID design because 
stormwater runoff from Crown Street flows into the last two salmon-bearing creeks in 
Vancouver.29 Monitoring until 2010 will assess the quality of stormwater runoff and 
compare it with both the modeling projections and the runoff from a nearby curb-and-
gutter street. 

The cost of construction for the Crown Street redevelopment was $707,000. Of this, 
$311,000 was attributed to the cost of consultant fees and aesthetic design features, which 
were included in the project because it was the first of its kind in Vancouver. These 
added costs would not be a part of future projects. Discounting the extra costs, the 
$396,000 construction cost is 9 percent higher than the estimated $364,000 conventional 
curb-and-gutter design cost.30 The City has concluded that retrofitting streets that have an 
existing conventional stormwater system with naturalized designs will cost marginally 
more than making curb-and-gutter improvements, but installing naturalized street designs 
in new developments will be less expensive than installing conventional drainage 
systems.31,32 

One goal of Vancouver’s Greenways program is to make transportation corridors more 
pedestrian-friendly. A method used to achieve this goal is to extend curbs at intersections 
out into the street to lessen the crossing distance and improve the line of sight for 
pedestrians. When this initiative began, the City relocated stormwater catch basins that 
would have been enclosed within the extended curb. Now, at certain intersections, the 
City uses the new space behind the curb to install “infiltration bulges” to collect and 
infiltrate roadway runoff. The infiltration bulges are constructed of permeable soils and 
vegetation. (The City of Portland, Oregon, has installed similar systems, which they call 
“vegetated curb extensions.”) The catch basins are left in place, and any stormwater that 
does not infiltrate into the soil overflows into the storm drain system.33 

The infiltration bulges have resulted in savings for the City. Because the stormwater 
infiltration bulges are installed in conjunction with planned roadway improvements, the 
only additional costs associated with the stormwater project are the costs of a steel curb 
insert to allow stormwater to enter the bulge and additional soil excavation costs. These 
additional costs are more than offset by the $2,400 to $4,000 cost that would have been 
required to relocate the catch basins. To date, the City has installed nine infiltration 
bulges, three of which are maintained by local volunteers as part of a Green Streets 
program in which local residents adopt city green space.34 
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GAP CREEK SUBDIVISION, SHERWOOD, ARKANSAS 

Gap Creek’s original subdivision plan was revised 
to include LID concepts. The revised design 
increased open space from the originally planned Gap Creek 
1.5 acres to 23.5 acres. Natural drainage areas Subdivision 

were preserved and buffered by greenbelts. 
Traffic-calming circles were used, allowing the 
developer to reduce street widths from 36 to 27 
feet. In addition, trees were kept close to the curb 
line. These design techniques allowed the development of 17 additional lots. 

The lots sold for $3,000 more and cost $4,800 less to develop than comparable 
conventional lots. A cost comparison is provided in Table 7. For the entire development, 
the combination of cost savings and lot premiums resulted in an additional profit to the 
developer of $2.2 million.35,36 

Table 7. Cost Comparison for Gap Creek Subdivision37 
Total Cost of 

Conventional Design 
Gap Creek  
LID Cost Cost Savings Percent Savings Savings per Lot 

$4,620,600 $3,942,100 $678,500 15% $4,800 
 

GARDEN VALLEY, PIERCE COUNTY, WASHINGTON  
(A MODELING STUDY) 

The Garden Valley subdivision is a 9.7-acre site in 
Pierce County, Washington. A large wetland on the 
eastern portion of the site and a 100-foot buffer 
account for 43 percent of the site area. Designers 
evaluated a scenario in which roadway widths were 
reduced and conventional stormwater management 
practices were replaced with swales, bioretention, and soil amendments. The use of these 
LID elements would have allowed the cost for stormwater management on the site to be 
reduced by 72 percent. A cost comparison is provided in Table 8.38 Other costs expected 
with the LID design were a $900 initial cost for homeowner education with $170 required 
annually thereafter. Annual maintenance costs for the LID design (not included above) 
were expected to be $600 more than those for the conventional design, but a $3,000 
annual savings in the stormwater utility bill was expected to more than offset higher 
maintenance costs. 

 

Garden 
Valley 
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Table 8. Cost Comparison for Garden Valley Subdivision39 

Item 
Conventional 

Development Cost 
Garden Valley LID 

Cost Cost Savings* Percent Savings* 
Stormwater management $214,000 $59,800 $154,200 72% 
Site paving $110,400 $200,900 –$90,500 –82% 
Total $324,400 $260,700 $63,700 — 
* Negative values denote increased cost for the LID design over conventional development costs. 

 

The design incorporated the use of narrower roadways coupled with Grasscrete parking 
along the roadside, which increased the overall site paving costs. However, this added 
cost was more than offset by the savings realized by employing LID for stormwater 
management. The LID practices were expected to increase infiltration and reduce 
stormwater discharge rates, which can improve the health and quality of receiving 
streams. 

KENSINGTON ESTATES, PIERCE COUNTY, 
WASHINGTON (A MODELING STUDY) 

A study was undertaken to evaluate the use of LID 
techniques at the Kensington Estates subdivision, 
a proposed 24-acre development consisting of 
single-family homes on 103 lots. The study 
assumed that conventional stormwater 
management practices would be replaced entirely 
by LID techniques, including reduced imperviousness, soil amendments, and bioretention 
areas. The design dictated that directly connected impervious areas on-site were to be 
minimized. Three wetlands and an open space tract would treat stormwater discharging 
from LID installations. Open space buffers were included in the design. The LID 
proposal also included rooftop rainwater collection systems on each house.40,41 

The proposed LID design reduced effective impervious area from 30 percent in the 
conventional design to approximately 7 percent, and it was approximately twice as 
expensive as the traditional design. A cost comparison is provided in Table 9.  

Table 9. Cost Comparison for Kensington Estates Subdivision42 

Kensington 
Estates 

Item 
Conventional  

Development Cost 
Kensington Estate  

LID Cost Additional Cost 
Stormwater management $243,400 $925,400 $ 682,000 
Site paving $522,300 $577,500 $55,200 
Total $765,700 $1,502,900 $737,200 

 

Although the study assumed that roadways in the LID design would be narrower than 
those in the conventional design, site paving costs increased because the LID design 
assumed that Grasscrete parking would be included along the roadside to allow 
infiltration. The use of Grasscrete increased the overall site paving costs.  
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The avoidance of conventional stormwater infrastructure with the use of LID afforded 
significant cost savings. The LID measures eliminated the need for a detention pond and 
made more lots available for development. The significant cost for the rooftop rainwater 
collection systems was assumed to be offset somewhat by savings on stormwater utility 
bills.43 

The study also anticipated that the use of LID would reduce stormwater peak flow 
discharge rates and soil erosion. Furthermore, greater on-site infiltration increases ground 
water recharge, resulting in increased natural baseflows in streams and a reduction in dry 
channels. Proposed clustering of buildings would allow wetlands and open space to be 
preserved and create a more walkable community. The reduced road widths were 
anticipated to decrease traffic speeds and accident rates.  

LAUREL SPRINGS SUBDIVISION, JACKSON, 
WISCONSIN 

The Laurel Springs subdivision in Jackson, 
Wisconsin, is a residential subdivision that was 
developed as a conservation design community. 
The use of cluster design helped to preserve open 
space and minimize grading and paving. The use 
of bioretention and vegetated swales lowered the 
costs for stormwater management.  

The costs of using conservation design to develop the subdivision were compared with 
the estimated cost of developing the site with conventional practices (Table 10).44 The 
total savings realized with conservation design were just over $504,469, or approximately 
30 percent of the estimated conventional construction cost. Savings from stormwater 
management accounted for 60 percent of the total cost savings. Other project savings 
were realized with reduced sanitary sewer, water distribution, and utility construction 
costs. 

Table 10. Cost Comparison for Laurel Springs Subdivision45 

Laurel 
Springs 

Conventional Percent of 

Item 
Development 

Cost 
Laurel Springs 

LID Cost Cost Savings 
Percent 
Savings 

Total 
Savings 

Site preparation $441,600 $342,000 $99,600 23% 20% 
Stormwater management $439,956 $136,797 $303,159 69% 60% 
Site paving and sidewalks $607,465 $515,755 $91,710 15% 18% 
Landscaping $165,000 $155,000 $10,000 6% 2% 
Total $1,654,021 $1,149,552 $504,469 — — 

 

In addition to preserving open space and reducing the overall amount of clearing and 
grading, the cluster design also reduced street lengths and widths, thereby lowering costs 
for paving and sidewalks. Vegetated swales and bioswales largely were used to replace 
conventional stormwater infrastructure and led to significant savings. Each of these 
factors helped to contribute to a more hydrologically functional site that reduced the total 
amount of stormwater volume and managed stormwater through natural processes.  
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Mill Creek 
Subdivision 

MILL CREEK SUBDIVISION, KANE COUNTY, ILLINOIS 

The Mill Creek subdivision is a 1,500-acre, mixed-
use community built as a conservation design 
development. Approximately 40 percent of the site 
is identified as open space; adjacent land use is 
mostly agricultural. The subdivision was built 
using cluster development. It uses open swales for 
stormwater conveyance and treatment, and it has a 
lower percentage of impervious surface than 
conventional developments. An economic analysis compared the development cost for 40 
acres of Mill Creek with the development costs of 30 acres of a conventional 
development with similar building density and location.46 

When compared with the conventional development, the conservation site design 
techniques used at Mill Creek saved approximately $3,411 per lot. Nearly 70 percent of 
these savings resulted from reduced costs for stormwater management, and 28 percent of 
the savings were found in reduced costs for site preparation. A cost comparison is 
provided in Table 11. Other savings not included in the table were realized with reduced 
construction costs for sanitary sewers and water distribution. 

Table 11. Cost Comparison for Mill Creek Subdivision47 
Conventional Percent Percent of 

Item 
Development 
Cost per Lot 

Mill Creek  
LID Cost per Lot 

Cost Savings 
per Lot 

Savings 
per Lot 

Total 
Savings 

Site preparation $2,045 $1,086 $959 47% 28% 
Stormwater management $4,535 $2,204 $2,331 51% 68% 
Site paving and sidewalks $5,930 $5,809 $121 2% 4% 
Total $12,510 $9,099 $3,411 — — 

 

The use of cluster development and open space preservation on the site decreased site 
preparation costs. The majority of the cost savings were achieved by avoiding the 
removal and stockpiling of topsoil. In addition to cost savings from avoided soil 
disturbance, leaving soils intact also retains the hydrologic function of the soils and aids 
site stormwater management by reducing runoff volumes and improving water quality. 
The site’s clustered design was also responsible for a decrease in costs for paving and 
sidewalks because the designers intentionally aimed to decrease total road length and 
width. 

The designers used open swales as the primary means for stormwater conveyance. 
Coupled with other site techniques to reduce runoff volumes and discharge rates, 
significant savings in stormwater construction were avoided because of reduced storm 
sewer installation; sump pump connections; trench backfill; and catch basin, inlet, and 
cleanout installation.  

In addition to the cost savings, the conservation design at Mill Creek had a positive effect 
on property values: lots adjacent to walking/biking trails include a $3,000 premium, and 
lots adjacent to or with views of open space include a $10,000 to $17,500 premium. The 
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600 acres of open space on the site include 127 acres of forest preserve with quality 
wetlands, 195 acres of public parks, and 15 miles of walking/biking trails.48 

POPLAR STREET APARTMENTS, ABERDEEN, NORTH 
CAROLINA  

The use of bioretention, topographical depressions, 
grass channels, swales, and stormwater basins at the 
270-unit Poplar Street Apartment complex improved 
stormwater treatment and lowered construction 
costs. The design allowed almost all conventional 
underground storm drains to be eliminated from the 
design. The design features created longer flow paths, reduced runoff volume, and 
filtered pollutants from runoff. According to the U.S. Department of Housing and Urban 
Development, use of LID techniques resulted in a $175,000 savings (72 percent).49 

PORTLAND DOWNSPOUT DISCONNECTION PROGRAM, 
PORTLAND, OREGON 

The City of Portland, Oregon, implemented a 
Downspout Disconnection Program as part of its 
CSO elimination program.  Every year, billions of 
gallons of stormwater mixed with sewage pour into 
the Willamette River and Columbia Slough through 
CSOs.  When roof runoff flows into Portland’s 
combined sewer system, it contributes to CSOs.  The City has reduced the frequency of 
CSOs to the Columbia Slough and hopes to eliminate 94 percent of the overflows to the 
Willamette River by 2011.50  

The Downspout Disconnection Program gives homeowners, neighborhood associations, 
and community groups the chance to work as partners with the Bureau of Environmental 
Services and the Office of Neighborhood Involvement to help reduce CSOs. Residents of 
selected neighborhoods disconnect their downspouts from the combined sewer system 
and allow their roof water to drain to gardens and lawns. Residents can do the work 
themselves and earn $53 per downspout, or they can have community groups and local 
contractors disconnect for them. Community groups earn $13 for each downspout they 
disconnect. (Materials are provided by the City.)  

More than 44,000 homeowners have disconnected their downspouts, removing more than 
1 billion gallons of stormwater per year from the combined sewer system. The City 
estimates that removing the 1 billion gallons will result in a $250 million reduction in 
construction costs for an underground pipe to store CSOs by reducing the capacity 
needed to handle the flows. The City has spent $8.5 million so far to implement this 
program and will continue to encourage more homeowners and businesses to disconnect 
their downspouts to achieve additional CSO and water quality benefits. 

Poplar Street
Apartments 

Portland 
Downspout 
Disconnection 
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Prairie Crossing 
Subdivision 

PRAIRIE CROSSING SUBDIVISION, GRAYSLAKE, 
ILLINOIS 

The Prairie Crossing subdivision is a conservation 
development on 678 acres, of which 470 acres is 
open space. The site was developed as a mixed-use 
community with 362 residential units and 73 acres 
of commercial property, along with schools, a 
community center, biking trails, a lakefront beach, 
and a farm. The site uses bioretention cells and vegetated swales to manage stormwater.51 

A cost analysis was performed to compare the actual construction costs of Prairie 
Crossing with the estimated costs of a conventional design on the site with the same 
layout. Cost savings with conservation design were realized primarily in four areas: 
stormwater management, curb and gutter installation, site paving, and sidewalk 
installation. The total savings were estimated to be almost $1.4 million, or nearly $4,000 
per lot (Table 12). Savings from stormwater management accounted for approximately 15 
percent of the total savings. The cost savings shown are relative to the estimated 
construction cost for the items in a conventional site design based on local codes and 
standards. 

Table 12. Cost Comparison for Prairie Crossing Subdivision52 
Item Cost Savings Percent Savings 

Reduced Road Width $178,000 13% 
Stormwater Management $210,000 15% 
Decreased Sidewalks $648,000 47% 
Reduced Curb and Gutter $339,000 25% 
Total $1,375,000 — 

 

Reduced costs for sidewalks accounted for nearly half of the total cost savings. This 
savings is attributed in part to the use of alternative materials rather than concrete for 
walkways in some locations. In addition, the design and layout of the site, which retained 
a very high percentage of open space, contributed to the cost savings realized from 
reducing paving, the length and number of sidewalks, and curbs and gutters. The use of 
alternative street edges, vegetated swales, and bioretention and the preservation of natural 
areas all reduced the need for and cost of conventional stormwater infrastructure.53  
Benefits are associated with the mixed-use aspect of the development as well: residents 
can easily access schools, commercial areas, recreation, and other amenities with minimal 
travel. Proximity to these resources can reduce traffic congestion and transportation costs. 
Also, mixed-use developments can foster a greater sense of community and belonging 
than other types of development. All of these factors tend to improve quality of life. 
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Prairie Glen 

PRAIRIE GLEN SUBDIVISION, GERMANTOWN, 
WISCONSIN 

The Prairie Glen subdivision is nationally 
recognized for its conservation design approach. A 
significant portion of the site (59 percent) was 
preserved as open space. Wetlands were constructed 
to manage stormwater runoff, and the open space 
allowed the reintroduction of native plants and 
wildlife habitat. The site layout incorporated hiking trails, which were designed to allow 
the residents to have easy access to natural areas.54 

To evaluate the cost benefits of Prairie Glen’s design, the actual construction costs were 
compared with the estimated costs of developing the site conventionally. When compared 
with conventional design, the conservation design at Prairie Glen resulted in a savings of 
nearly $600,000. Savings for stormwater management accounted for 25 percent of the 
total savings. Table 13 provides a cost comparison. Other savings not included in the 
table were realized with reduced sanitary sewer, water distribution, and utility 
construction costs. 

Table 13. Cost Comparison for Prairie Glen Subdivision55 
Conventional Percent of 

Item 
Development 

Cost 
Prairie Glen  

LID Cost 
Cost 

Savings* 
Percent 
Savings* 

Total 
Savings* 

Site preparation $277,043 $188,785 $88,258 32% 22% 
Stormwater management $215,158 $114,364 $100,794 47% 25% 
Site paving and sidewalks $462,547 $242,707 $219,840 48% 54% 
Landscaping $50,100 $53,680 –$3,580 –7% –1% 
Total $1,004,848 $599,536 $405,312 — — 
* Negative values denote increased cost for the LID design over conventional development costs. 

 

The cluster design and preservation of a high percentage of open space resulted in a 
significant reduction in costs for paving and sidewalks. These reduced costs accounted 
for 54 percent of the cost savings for the overall site. Reduced costs for soil excavation 
and stockpiling were also realized. The use of open-channel drainage and bioretention 
minimized the need for conventional stormwater infrastructure and accounted for the 
bulk of the savings in stormwater management. Landscaping costs increased due to the 
added amount of open space on the site.  
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Somerset
Subdivision 

SOMERSET SUBDIVISION, PRINCE GEORGE’S COUNTY, 
MARYLAND 

The Somerset subdivision, outside Washington, 
D.C., is an 80-acre site consisting of nearly 200 
homes. Approximately half of the development was 
built using LID techniques; the other half was 
conventionally built using curb-and-gutter design 
with detention ponds for stormwater management. 
Bioretention cells and vegetated swales were used in the LID portion of the site to replace 
conventional stormwater infrastructure. Sidewalks were also eliminated from the design. 
To address parking concerns, some compromises were made: because of local 
transportation department concern that roadside parking would damage the swales, roads 
were widened by 10 feet.56 (Note that there are alternative strategies to avoid increasing 
impervious surface to accommodate parking, such as installing porous pavement parking 
lanes next to travel lanes.)   

Most of the 0.25-acre lots have a 300- to 400-square-foot bioretention cell, also called a 
rain garden. The cost to install each cell was approximately $500––$150 for excavation 
and $350 for plants. The total cost of bioretention cell installation in the LID portion of 
the site was $100,000 (swale construction was an additional cost). The construction cost 
for the detention pond in the conventionally designed portion of the site was $400,000, 
excluding curbs, gutters, and sidewalks.57,58 By eliminating the need for a stormwater 
pond, six additional lots could be included in the LID design. A comparison of the overall 
costs for the traditional and LID portions of the site is shown in Table 14. 

Table 14. Cost Comparison for Somerset Subdivision 
Conventional Development 

Cost 
Somerset  
LID Cost Cost Savings Percent Savings Savings per Lot 

$2,456,843 $1,671,461 $785,382 32% $4,000 
 

In terms of environmental performance, the LID portion of the subdivision performed 
better than the conventional portion.59 A paired watershed study compared the runoff 
between the two portions of the site, and monitoring indicated that the average annual 
runoff volume from the LID watershed was approximately 20 percent less than that from 
the conventional watershed. The number of runoff-producing rain events in the LID 
watershed also decreased by 20 percent. Concentrations of copper were 36 percent lower; 
lead, 21 percent lower; and zinc, 37 percent lower in LID watershed runoff than in 
conventional watershed runoff. The homeowners’ response to the bioretention cells was 
positive; many perceived the management practices as a free landscaped area.  
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Tellabs 
Corporate 

Campus 

TELLABS CORPORATE CAMPUS, NAPERVILLE, 
ILLINOIS  

The Tellabs corporate campus is a 55-acre site with 
more than 330,000 square feet of office space. After 
reviewing preliminary planning materials that 
compared the costs of conventional and conservation 
design, the company chose to develop the site with 
conservation design approaches. Because the 
planning process included estimating costs for the two development approaches, this 
particular site provides good information on commercial/industrial use of LID.60 

Development of the site included preserving trees and some of the site’s natural features 
and topography. For stormwater management, the site uses bioswales, as well as other 
infiltration techniques, in parking lots and other locations. The use of LID techniques for 
stormwater management accounted for 14 percent of the total cost savings for the project. 
A cost comparison is provided in Table 15. Other cost savings not shown in Table 15 
were realized with reduced construction contingency costs, although design contingency 
costs were higher. 

Table 15. Cost Comparison for Tellabs Corporate Campus61 
Conventional Percent of 

Item 
Development 

Cost 
Tellabs  

LID Cost Cost Savings 
Percent 
Savings 

Total 
Savings 

Site preparation $2,178,500 $1,966,000 $212,500 10% 46% 
Stormwater management $480,910 $418,000 $62,910 13% 14% 
Landscape development $502,750 $316,650 $186,100 37% 40% 
Total $3,162,160 $2,700,650 $461,510 — — 

 

Savings in site preparation and landscaping had the greatest impact on costs. Because 
natural drainage pathways and topography were maintained to the greatest extent 
possible, grading and earthwork were minimized; 6 fewer acres were disturbed using the 
conservation design approach. Landscaping at the site maximized natural areas and 
restored native prairies and wetland areas. The naturalized landscape eliminated the need 
for irrigation systems and lowered maintenance costs when compared to turf grass, which 
requires mowing and regular care. In the end, the conservation approach preserved trees 
and open space and provided a half acre of wetland mitigation. The bioswales used for 
stormwater management complemented the naturalized areas and allowed the site to 
function as a whole; engineered stormwater techniques augmented the benefits of the 
native areas and wetlands.62 
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Toronto  
Green Roofs 

TORONTO GREEN ROOFS, TORONTO, ONTARIO  
(A MODELING STUDY) 

Toronto is home to more than 100 green roofs. To 
evaluate the benefits of greatly expanded use of 
green roofs in the city, a study was conducted using 
a geographic information system to model the 
effects of installing green roofs on all flat roofs 
larger than 3,750 square feet. (The model assumed 
that each green roof would cover at least 75 percent 
of the roof area.) If the modeling scenario were 
implemented, 12,000 acres of green roofs (8 percent 
of the City’s land area) would be installed.63 The study quantified five primary benefits 
from introducing the green roofs: (1) reduced stormwater flows into the separate storm 
sewer system, (2) reduced stormwater flows into the combined sewer system, 
(3) improved air quality, (4) mitigation of urban heat island effects, and (5) reduced 
energy consumption.64 

The study predicted economic benefits of nearly $270 million in municipal capital cost 
savings and more than $30 million in annual savings. Of the total savings, more than 
$100 million was attributed to stormwater capital cost savings, $40 million to CSO 
capital cost savings, and nearly $650,000 to CSO annual cost savings. The cost of 
installing the green roofs would be largely borne by private building owners and 
developers; the cost to Toronto would consist of the cost of promoting and overseeing the 
program and would be minimal. Costs for green roof installations in Canada have 
averaged $6 to $7 per square foot. The smallest green roof included in the study, at 3,750 
square feet, would cost between $22,000 and $27,000. The total cost to install 12,000 
acres of green roofs would be $3 billion to $3.7 billion.65,66 Although the modeled total 
costs exceed the monetized benefits, the costs would be spread across numerous private 
entities. 
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CONCLUSION 

The 17 case studies presented in this report show that LID practices can reduce project 
costs and improve environmental performance.  In most cases, the case studies indicate 
that the use of LID practices can be both fiscally and environmentally beneficial to 
communities.  As with almost all such projects, site-specific factors influence project 
outcomes, but in general, for projects where open space was preserved and cluster 
development designs were employed, infrastructure costs were lower.  In some cases, 
initial costs might be higher because of the cost of green roofs, increased site preparation 
costs, or more expensive landscaping practices and plant species.  However, in the vast 
majority of cases, significant savings were realized during the development and 
construction phases of the projects due to reduced costs for site grading and preparation, 
stormwater infrastructure, site paving, and landscaping.  Total capital cost savings ranged 
from 15 to 80 percent when LID methods were used, with a few exceptions in which LID 
project costs were higher than conventional stormwater management costs. 
 
EPA has identified several additional areas that will require further study.  First, in all the 
cases, there were benefits that this study did not monetize and factor into the project’s 
bottom line.  These benefits include improved aesthetics, expanded recreational 
opportunities, increased property values due to the desirability of the lots and their 
proximity to open space, increased number of total units developed, the value of 
increased marketing potential, and faster sales.   

Second, more research is also needed to quantify the environmental benefits that can be 
achieved through the use of LID techniques and the costs that can be avoided by using 
these practices.  For example, substantial downstream benefits can be realized through 
the reduction of the peak flows, discharge volumes, and pollutant loadings discharged 
from the site.  Downstream benefits also might include reductions in flooding and 
channel degradation, costs for water quality improvements, costs of habitat restoration, 
costs of providing CSO abatement, property damage, drinking water treatment costs, 
costs of maintaining/dredging navigable waterways, and administrative costs for public 
outreach and involvement.    

Finally, additional research is needed monetize the cost reductions that can be achieved 
through improved environmental performance, reductions in long-term operation and 
maintenance costs and/or reductions in the life cycle costs of replacing or rehabilitating 
infrastructure. 
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COMPARISON OF BAHM AND CONTRA COSTA APPROACHES TO 
HYDROMODIFICATION MANAGEMENT PLAN REQUIREMENTS  

 
To:  Janet O’Hara (CA RWQCB 2)   Date: December 7, 2007 
 
From:  Dr. Jonathan Butcher, P.H.   Tt Pjn: 18974-2201 
 
 
 

The San Francisco Bay Regional Water Quality Control Board (Water Board) has issued municipal 
stormwater permit amendments that contain requirements for stormwater programs to implement 
Hydromodification Management (HM) requirements.  The control standards established in the municipal 
permits generally require that post-project runoff shall not exceed pre-project rates or durations over a 
defined range of storm event sizes from one-tenth of the 2-year recurrence flow to the 10-year flow.  The 
change in hydrology associated with development must be evaluated over a long timeframe using a 
continuous simulation hydrologic model.  The results of the modeling are used to size control measures to 
match the pre-project flow duration patterns. 

Several counties in the Bay area (Alameda, Santa Clara, San Mateo) have developed the Bay Area 
Hydrologic Model (BAHM) as a tool to meet HM requirements. Contra Costa County has developed 
sizing charts for Integrated Management Practices (IMP) to meet the requirements.  BAHM is a version 
of the Western Washington Hydrology Model, which in turn is an implementation of the continuous 
simulation HSPF model with pre- and post-processing software to address sizing of stormwater controls 
to meet HMP requirements.  The Contra Costa approach consists of pre-computed hydrographs that can 
be used for analysis of sizing requirements.  Computation of the hydrographs in the Contra Costa 
approach was also done using HSPF.  Thus, the BAHM and Contra Costa approaches both have 
applications of HSPF at their core; however, the results obtained by the two approaches differ.  This 
memorandum summarizes investigations into the causes and implications of differences between the two 
methods. 

1 DIFFERENCES IN PHILOSOPHY 
The BAHM and Contra Costa IMP differ in their focus.  Contra Costa’s approach emphasizes meeting 
HM requirements using only onsite LID-type controls, such as bioretention and planters.  Sizing factors 
are offered for these devices, rather than site-specific simulation.  BAHM focuses on meeting HM 
requirements with detention ponds in combination with onsite LID devices.  Performance is evaluated 
through direct simulation.  The simulation has the ability to estimate pond size to achieve HM 
requirements.  BAHM does not size LID devices directly.  Rather, the LID devices are taken into account 
when auto-sizing of a pond is undertaken in a site-specific simulation. 
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The BAHM was developed from the Western Washington Hydrology Model (WWHM), which focuses 
on meeting hydromodification control requirements with ponds.  Indeed, the latest version of the WWHM 
manual1 does not mention bioretention or other onsite LID controls.  These were added for the BAHM 
version to reflect California interests and practices (and are currently being added to the WWHM), but the 
emphasis remains on ponds.  As a result, there are a number of differences in the way in which BAHM 
and Contra Costa simulate onsite controls. 

Another significant difference in approach is that the parameters for the BAHM model applications are 
based on calibration to flow records from local streams, while the Contra Costa model uses reasonable, 
but uncalibrated parameter values.  The use of uncalibrated parameters opens the model to question; 
however, it does not necessarily present a problem for application as long as the assumptions can be 
shown to be conservative. 

Both approaches are valid within their intended realms of application.  One interesting possibility would 
be to combine the approaches.  That is, the Contra Costa IMP approach, which focuses on onsite controls 
and is easy to apply via pre-calculated sizing factors, could be applied to smaller and infill projects.  The 
BAHM (or some other explicit simulation of continuous hydrographs using locally calibrated parameters) 
could be used for larger projects where the combined effects of multiple onsite and offsite controls will 
typically need to be evaluated.  However, to use such a combined approach there should be a better 
reconciliation of the approaches for simulating onsite controls, as described below. 

2 FACILITY SIZING 
There are significant differences in the way HSPF is implemented for the BAHM and the Contra Costa 
methods.  Most notably, the BAHM HSPF applications have been calibrated to test watersheds in 
individual counties, while the IMP HSPF runs are uncalibrated.  As a result, the models differ in the 
values assigned for many individual parameters, including infiltration and interflow inflow.   

Douglas Beyerlein, PE of Clear Creek Solutions (the developers of the BAHM) compared parameter 
values between the models and noted differences in several HSPF parameters, as summarized in Table 
1.2:  Note that the infiltration rate parameter (INFILT) on A soils was originally set to 0.70 in/hr, as cited 
by Beyerlein, but was subsequently revised to 0.30 in/hr according to the memorandum from Douglas P. 
Freitas to the Regional Board, July 2, 2007. 

The differences in the last four parameters shown in Table 1 (UZSN, IRC, CEPSC, and LZETP) are 
small, and unlikely to cause large differences in the simulation, while the differences in the first three 
(INFILT, LZSN, and INTFW) are of greater concern.  Beyerlein concluded that “it is expected that IMP 
will compute higher predevelopment/existing peak flows than BAHM.  This will produce smaller-sized 
HMP facilities than BAHM.”  This conclusion had not, however, been investigated and confirmed by 
side-to-side comparisons.  The primary reason cited by Beyerlein for his conclusion was that the INTFW 
parameter is much lower for the Contra Costa model, which should shift flow from subsurface to surface 
pathways and increase peak flow response.  The differences in INFILT and LZSN parameters are likely to 
have a much greater impact on sizing requirements.  Contra Costa’s value of INFILT on Hydrologic 
Group A soils is much higher than BAHM (which will tend to cause more infiltration), while the value of 
INFILT for D soils is slightly lower than BAHM.  In addition, the LZSN value used by Contra Costa is 
about 50 percent higher than the value used in BAHM.  As the simulated infiltration rate is a function of 
both INFILT and the ratio of actual to nominal lower soil zone storage, the higher value of LZSN will 
also cause an increase in infiltration and decrease in peak runoff.  Without testing it was not clear which 
effect would predominate.  As shown below, the analysis proposed by Beyerlein is not borne out by the 
models; instead, Contra Costa’s approach results in slightly higher storage volume requirements. 

                                                       
1 Clear Creek Solutions. 2006.  Western Washington Hydrology Model, Version 3.0, User Manual.  Clear Creek Solutions, Inc. 
2 Beyerlein, D. 2007.  Comparison of Contra Costa IMP and BAH/WWHM3/HSPF.  Memorandum to file from Clear Creek Solutions, Mill Creek, WA, 2 April 
2007. 
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Table 1. HSPF Parameter Value Comparison 

Model IMP BAHM 
Pre-development land use Shrub, slope not 

differentiated 
Shrub, moderate 
slope 

INFILT A soils (infiltration rate parameter, in//hr) 0.30 0.07 

INFILT D soils 0.03 0.04 

LZSN A soils (nominal lower soil zone storage parameter, in) 7.0 4.8 

LZSN D soils 7.0 4.5 

INTFW A soils (interflow inflow parameter) 0.4 3.2 

INTFW D soils 0.4 1.2 

UZSN A soils (nominal upper soil zone storage parameter, in) 0.5 0.7 

UZSN D soils 0.5 0.7 

IRC A soils (interflow recession coefficient) 0.30 0.45 

IRC D soils 0.03 0.45 

CEPSC A soils (interception capacity, in) 0.06-0.10 0.13-0.15 

CEPSC D soils 0.08-0.15 0.13-0.15 

LZETP A soils (lower zone evapotranspiration coefficient) 0.4-0.6 0.50-0.65 

LZETP D soils 0.5-0.7 0.50-0.65 

 

Differences in the facility sizing requirements – and thus the level of channel protection - resulting from 
BAHM and IMP are of concern to the Water Board, and are investigated further in this memorandum.  
Specifically, investigation is made of application of the two different models for hypothetical 
development in the area of Dublin, CA, which is on the border between Alameda and Contra Costa 
counties.  In this area, Contra Costa would use the IMP approach.  Alameda would use the BAHM model.   

The Alameda version of BAHM was calibrated to Castro Valley Creek and Alameda Creek by AQUA 
TERRA3.  Some minor changes were subsequently made to the calibrated parameters (personal 
communication from Doug Beyerlein, Clear Creek Solutions, 13 August 2007), and final model 
parameters were extracted from the August 8, 2007 version of the BAHM model.  For the IMP, HSPF 
pervious land parameter values are reported in Appendix A to Attachment 2 of the Contra Costa 
Hydrograph Modification Management Plan (15 May 2005), while impervious land parameter values are 
assumed to be those reported in Attachment 3.  An HSPF model was set up to provide side-by-side 
simulations of land segments using the parameters for pervious and impervious land segments from the 
Contra Costa and BAHM models.  The full set of Contra Costa or BAHM parameter values are specified 
for a land segment; however, the meteorological series are set to a single consistent basis.  Comparison 
runs were then undertaken for 40 years (1 October 1960 – 30 September 2000), using the meteorology 
data series assigned by BAHM (Livermore precipitation, Calabeza potential evapotranspiration times an 
adjustment factor of 1.154). 

BAHM considers a full range of hydrologic soil groups (A, B, C, C/D), and different slope categories.  In 
contrast, the IMP evaluates only A and D soils (based on the argument that remaining developable land in 

                                                       
3 AQUA TERRA Consultants. 2006.  Hydrologic Modeling of the Castro Valley Creek and Alameda Creek Watersheds with the U.S. EPA Hydrologic Simulation 
Program – FORTRAN (HSPF).  Submitted to Alameda Countywide Clean Water Program by AQUA TERRA Consultants, Mountain View, CA. 
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the county primarily falls into these categories), and does not differentiate land use/soil combinations by 
slope.  Both simulate impervious lands, but the IMP seems to use a single category, while the BAHM 
differentiates by land use and slope.  The IMP does not simulate developed pervious land separately, but 
assumes, based on tests with the uncalibrated model, that flow from developed pervious land on A soils is 
equal to 0.1 times the impervious flow, while flow from developed pervious land on D soils is equal to 
0.7 times the impervious flow.  BAHM provides a separate simulation of urban pervious lands, by soil 
type and slope. 

As will be seen below, the IMP approach to post-project runoff from pervious land is in reasonable 
agreement with BAHM, at least on moderate slopes (5 – 10% slopes).  The BAHM calibration, however, 
decreases infiltration rates and effective surface retention with increasing slopes, resulting in greater 
runoff.  The IMP approach will therefore deviate more from BAHM in the estimation of pervious runoff 
as slopes increase, and will tend to underestimate the contribution of pervious runoff to the hydrograph in 
high slope areas.  The IMP sizing factors would need to include an adjustment to account for increased 
runoff if they are applied for design in situations where the contributing area contains slopes greater than 
about 20 percent. 

To provide a basis for comparison, hourly flow series, on a per-acre basis, were generated for the 
following land uses (focus was placed on shrubland as the pre-development condition, as this 
predominates in the area): 

Table 2. Land Uses Simulated for Comparative Analysis 

BAHM Alameda Co. IMP Contra Costa County 

Shrub on A Soils, Moderate Slope (5-10%) 
INFILT = 0.07, LZSN = 4.8 
Shrub on A Soils, Steep Slope (10-20%) 
INFILT = 0.045, LZSN = 4.5 

Shrub, A Soils 
INFILT = 0.30, LZSN = 7.0 

Urban Pervious, A Soils, Moderate Slope (5-10%) 
INFILT = 0.05, LZSN = 4.6 

0.1 · Impervious 

Shrub on C/D Soils, Moderate Slope (5-10%) 
LZSN = 0.035, LZSN = 3.8 
Shrub on C/D Soils, Steep Slope (10-20%) 
INFILT = 0.030, LZSN = 3.6 

Shrub, D Soils 
INFILT = 0.03, LZSN = 7.0 

Urban Pervious, C/D Soils, Moderate Slope (5-10%) 
INFILT = 0.030, LZSN = 3.6 

0.7 · Impervious 

Impervious: Roads, Moderate Slope (5-10%) Impervious 
 

The first test examined total daily volumetric flow for pre-development (shrub) land use (Figure 1).  For 
Hydrologic Group A soils, the BAHM produces much higher runoff volumes than IMP, contrary to 
Beyerlein’s inference.  This occurs primarily because the infiltration rate for A soils is set much higher in 
the IMP model than in BAHM (0.3 vs. 0.07)4 and this is coupled with a greater lower soil zone nominal 
storage (LZSN), which together amplify the amount of water lost to infiltration.  These effects outweigh 
any differences in interflow.  The IMP estimates for runoff from D soils are also lower than those from 
BAHM, although the difference is not as dramatic. 

                                                       
4 The IMP documentation initially specified an infiltration for A soils of 0.7; however, this was subsequently revised to 0.3 according to the memorandum from 
Douglas P. Freitas to the Regional board, July 2, 2007.  The change makes little difference to the results presented here. 
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Daily Flows, Hydrologic Group A Soils
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Figure 1. Comparison of Alameda BAHM and Contra Costa IMP Flow Estimates for  
Pre-Development Conditions 

Further details on model performance can be seen by looking at hourly results for individual events 
(Figure 2).  On A soils, the Alameda model produces a sharp response, with a trailing limb of 
groundwater discharge; the Contra Costa model produces almost no response (groundwater discharge is 
also muted, because there is an assumption that 45 percent of groundwater inflow is lost to deep aquifer 
storage).  On D soils, the peak responses are more similar, but vary by event, while the post-peak flow 
remains higher for the Alameda model. 
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Figure 2. Comparison of Alameda BAHM and Contra Costa IMP Flow Hydrographs 

Next, a hypothetical project was evaluated, assumed to be 70 percent impervious, with the remainder in 
urban grass.  The model implementation of the BAHM and Contra Costa approaches can then be used to 
evaluate the post-project runoff, and the control volume needed to match the pre-development 
hydrograph.  The post-project results for the BAHM and Contra Costa approaches are similar, despite the 
different parameter assumptions (Figure 3).  Finally, subtracting the pre-project flows from the post-
project flows yields an estimated control volume to preserve the pre-development hydrograph (Figure 4).  
Because of the difference in pre-development flow estimates, the Contra Costa IMP method yields a 
much higher estimate of needed control volumes.  These differences at the daily scale occur mainly 
because of larger post-peak subsurface contributions to event flow in the Alameda model. 
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Figure 3. Comparison of Post-Project Flows for Hypothetical Development (70 Percent 
Impervious, Moderate Slopes) 
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Figure 4. Comparison of Control Volumes for Hypothetical Development (70 Percent Impervious, 
Moderate Slopes) 

The post-project flows are examined in greater detail in Figure 5, which compares the recurrence interval 
of flows (per acre) at the model time step of 1 hour.  For A soils, the flow duration curves produced by 
BAHM and the Contra Costa IMP approach are in reasonable agreement, consistent with Figure 3.  For D 
soils, the Contra Costa IMP approach consistently over-estimates the magnitude of flows of a given 
recurrence interval relative to the BAHM application. 
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Figure 5. Flow-Duration Curves for Post-Project Hourly Flows (70 Percent Impervious, D Soils, 
Moderate Slopes) 

The predicted event peak is also of interest.  Returning to the raw hourly results, the annual maxima at 
various return intervals can be computed.  These are shown in Figure 6 (the A soils are shown twice, once 
on a logarithmic scale).  The difference in A soils predictions for pre-development conditions is again 
drastic, due to the large difference in infiltration rates in the two models.  The predicted peak flows from 
D soils are similar, while those from impervious land are essentially identical. 
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Figure 6. Comparison of Instantaneous Flow Peaks from BAHM and IMP (Annual Duration 
Series) 

Another way to look at storage requirements is to compare the Contra Costa sizing factors to BAHM 
automatic calculation of required pond volume (“AutoPond” function).  This was done for the sample 
conversion of 1 acre of shrub on D soils to 1 acre of imperviousness, as described in greater detail in 
Section 4.  For this site, Contra Costa’s IMP Sizing Tool calculates a sizing factor for control with a flow-
through planter of 0.05 ac/ac, based on local rainfall.  The resulting planter has a total storage volume (on 
the surface and in the media pore space) at the overflow riser of 0.1275 AF/ac.  For the same situation, 
BAHM set up a pond with a default depth of 3 ft at the riser and an effective depth of 4 ft.  The pond has 
a total storage volume at the overflow riser of 0.120 AF/ac, less than the Contra Costa IMP.  The bottom 
of the pond created by BAHM was a square with side length of 32.263 ft.  Based on the bottom area, this 
gives a sizing factor of 0.024 ac/ac, which is significantly less than the CC sizing factor for the flow-
through planter of 0.05 ac/ac (base value of 0.04 adjusted for local rainfall to 0.05).  The difference in 
area is consistent with the fact that a portion of the planter is occupied by soil and gravel. 

A pond, however, does not have vertical sides, while a planter does.  The default assumption for BAHM 
is that the pond will have side slopes of 3 (H/V).  This adds significant area to the total pond footprint - 
indeed it nearly triples the total surface area at an effective depth of 4 feet, yielding a footprint of 0.073 
ac/ac.  With these assumptions, the footprint required by a BAHM pond is greater than the footprint 
required by a CC flow-through planter - but only because the pond cannot have vertical sides (for safety 
reasons) and thus provides a less-efficient use of space to achieve the same storage volume (the area 
added by the shallow side slopes of the pond (factor of about 3) is greater than the additional area 
required to account for the volume occupied by media in the planter (factor of about 2). 

In summary, it does not appear that the Contra Costa IMP approach underestimates storage requirements 
relative to the BAHM approach.  Instead, the IMP approach estimates much greater storage requirements 
– largely because the estimated storm runoff from pre-development conditions is less using the IMP.  The 
results suggest that Contra Costa would do well to calibrate their IMP to local conditions.  However, it is 
not the case that the Contra Costa approach will result in smaller sizing of HMP facilities.  This occurs 
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because the net effect of the differences in all parameters – and, in particular, the differences in INFILT 
and LZSN – results in lower estimated pre-development flows using the IMP approach. 

3 RANGE OF FLOWS TO BE CONTROLLED 
Alameda, Santa Clara and other permittees using the BAHM approach to HMPs attempt to match the pre-
development hydrograph (within 10 percent) for flows between one-tenth of the two year peak (0.1Q2) 
and the 10-year peak flow (Q10).  The lower end (0.1Q2) is based on studies and data specific to Bay 
Area creeks, as discussed further below. 

Contra Costa’s HM requirements allow four alternatives for demonstrating compliance with the standard: 

1. No increase in impervious area. 

2. Implementation of infiltration-based integrated management practices (IMPs) based on sizing 
factors described in the HMP. 

3. Site-specific modeling to show that post-project runoff durations and peak flows do not exceed 
pre-project runoff durations and peak flows, using a continuous simulation model such as HSPF. 

4. Detailed site-specific study to demonstrate that the project will not result in accelerated erosion of 
receiving stream reaches. 

Option 3 in the Contra Costa HMP is similar to the BAHM approach; however Contra Costa does not 
specify use of a specific modeling package, such as BAHM.  When this option is used, post-project runoff 
durations are to be controlled over the range of 0.1Q2 to Q10.  According to Steve Anderson and Tony 
Dubin of Brown and Caldwell, Contra Costa anticipates that options 3 and 4 will be used infrequently for 
major developments, for which site-specific modeling should be used. 

Option 2 is expected to be employed for most smaller projects in Contra Costa County, and, as noted 
above, focuses on integrated onsite IMP controls.  The sizing factors for the design of IMPs to control 
post-development hydrographs are calculated on flows ranging from 0.5Q2 up to Q10, and thus do not 
directly address the range from 0.1Q2 to 0.5Q2.  The rationale is stated as follows in the cover letter to 
the 15 May 2005 submittal: “IMPs could be designed to provide even more control of outflows in the 
range of flows below 0.5Q2.  This would be accomplished by reducing allowable underdrain outflow and 
increasing the sizing factors.  The Program rejected this idea because (1) we believe the current sizing 
factors achieve the HMP standard, as evidenced by a comparison of the resulting runoff curves, and (2) it 
would make the IMPs less attractive to applicants, thereby undermining the advantages to be had by 
promoting the use of IMPs.” 

A review of the flow-duration curves provided in the Contra Costa HMP shows that it was not always the 
case that the proposed sizing factors provided protection down to 0.1Q2.  For this to be true, the post-
development flow-duration curve calculated at the proposed sizing factor would need to remain at or 
below the pre-development flow-duration curve out to the 0.1Q2 flow.  This appears to be true for some 
of the management devices analyzed (in-ground planter, infiltration trench, dry well, infiltration basin), 
but is clearly not true for the flow-through planter (and unclear for several others). 

It is worth commenting on the original specification of the range of flows to be controlled (0.1Q2 – Q10), 
particularly as it differs from recommendations for Western Washington.  The origin of this range is 
GeoSyntec’s 2004 analysis of Thompson Creek in Santa Clara County5, including calculation of effective 
work curves.  Subsequent analyses were developed for Ross and San Tomas Creek, with “similar” results.  
The final justification in the Santa Clara HMP sets the upper limit at Q10 because 90-95 percent of the 
work on the stream is accomplished at flows less than Q10.  The lower limit is set at 0.1Q2 based on an 
analysis of critical flow that initiates erosion of the bed or bank (individual cross sections in the three 
                                                       
5 Evaluation of the Range of Storms for HMP Performance Criteria (April 1, 2004).  Technical Memorandum 4, attached to Santa Clara Valley Urban Runoff 
Pollution Prevention Program, Hydromodification Management Plan, Final Report (April 21, 2005).  
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study sites had estimated critical flows that ranged from 2 to 18 percent of the Q2 peak).  Critical flow is 
defined as the flow corresponding to the critical shear stress, τC, that initiates erosion.  The calculation of 
effective work also depends on the critical shear stress.  Both the selection of the value of τC and the form 
used in the effective work calculation affect the range of flows that should be controlled. 

To establish the lower limit for control, separate calculations were made for the bed and bank materials.  
For bed materials, GeoSyntec estimated τC from Shields’ criterion, which establishes the inertial 
resistance that must be overcome to initiate movement of a particle of a given diameter.  The method 
performs well for sand grains and gravel, but deviates from observations for clay and silt particles 
because cohesion between particles, which increases resistance to movement, is ignored6.  For bank 
materials, τC was estimated from literature values listed in the ASCE Manual of Engineering Practice, No. 
77.  Testing of shear stress measurement by a jet test device in Alameda and Sacramento Counties in 
2006 confirmed that the bank τC values provided by ASCE were appropriate to the region7. 

According to GeoSyntec (personal communication from Gary Palhegyi, 7 December 2007), the minimum 
value of τC is usually determined by the bed materials in Bay Area streams.   

The upper limit for control is calculated from an effective work index – which integrates an estimate of 
bedload movement as a function of shear stress (and thus of flow) with the frequency distribution of 
flows.  Work has units of mass transport rate times velocity.  The effective work index (W) is given as 
follows: 

( )∑
=

Δ⋅⋅−⋅=
n

i
cbi tVCW

1

5.1ττ , 

where C is a constant coefficient, τbi is the effective shear stress at the boundary dependent on the 
boundary materials, τc is the critical shear stress for the material, V is the mid-channel velocity, t is time, 
and the summation is over all observed flows.  The erosion potential, EP, is then calculated as the ratio of 
W for post-development conditions to W for pre-development conditions.  The goal cited in the BAHM 
development is to maintain EP less than 1.0. 

Although not cited in the document, the mass transport part of the effective work index is the generalized 
Meyer-Peter and Mueller equation for bedload transport.  It is only one among several empirical 
relationships that have been developed for bedload transport.  For example, the GeoTools8 suite provides 
five different sediment transport options for calculating W.  However, many of these have forms similar to 
Meyer-Peter and Mueller, differing primarily in the coefficient (which cancels out when calculating EP.).  
These types of formulations are most applicable to stream systems with relatively large width to depth 
ratios and a limited amount of fine-grained cohesive material (clay and silt)9. 

Other formulations for non-cohesive bedload transport give results that are generally similar to Meyer-
Peter and Mueller.  Rates may be very different for cohesive sediments.  For instance, Figure 7 compares 
the relative rates of sediment mobilization implied by the Meyer-Peter and Mueller formula, as well as the 
frequently encountered Bagnold formula for non-cohesive sediments, to the fine-grained sediment 
resuspension rate in the Gailani model with exponent of 3 (a value often found appropriate for river 
deposits).  Substituting the Bagnold relationship gives a smaller increase in transport per unit increase in 
shear stress, implying that even less effective work would be done above the Q10.  The cohesive sediment 
relationship has a much faster rate of increase with excess shear stress, which could imply a larger 
fraction of work being done above the Q10 and a smaller fraction below the Q2. 

                                                       
6 Hsu, K.J. 1989.  Physical Principles of Sedimentology.  Springer-Verlag, Berlin. 
7 Palhegyi, G.E. 2006.  Evaluation of the Jet Test Device for Measuring the Critical Shear Stress and Erodibility of Cohesive Soils.  GeoSyntec Consultants, 
Oakland, CA. 
8 Bledsoe, B.P., M.C. Brown, and D.A. Raff. 2007.  GeoTools: a toolkit for fluvial system analysis.  Journal of the American Water Resources Association, 43(3): 
757-772. 
9 Simons, D. B. and F. Sentürk. 1992. Sediment Transport Technology; Water and Sediment Dynamics.  Water Resources Publications, Highlands Ranch, CO. 
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Figure 7. Comparison of Sediment Transport Equations 

All of these bedload transport equations are essentially empirical, and thus dependent on the data sets for 
which they were developed.  Calculation of effective work also depends on the estimation of critical shear 
stress for the bank and bed material: Because the calculation of the effective work index has a non-linear 
relationship to τc, errors in estimating τc will also affect the calculation of how much work is done at and 
above the Q10. 

The estimate of τc directly determines the specification of the lower boundary of effective flows as the 
flow at which bedload motion starts.  Selection of the 0.1Q2 to Q10 range for hydromodification control 
appears likely to be protective of most stream channels in the Bay Area with sand and gravel beds.  For 
streams where significant amounts of fine-grained material are present in the bed, however, the Shields 
approach may underestimate the lower range of flows that need to be controlled, and the upper range of 
flows that should be controlled might need to be higher than the Q10. 

4 SIMULATION OF OUTFLOW FROM IMPS 
Both BAHM and the Contra Costa IMP sizing factors address onsite management practices (LID or 
IMPs).  Both use the HSPF model as the engine for analysis, but there are differences in both the focus 
and technical details of the approach.  The general focus differences have been mentioned above: BAHM 
runs simulations to size detention ponds, but can include onsite practices; the Contra Costa approach used 
HSPF runs to size various types of onsite practices.  As in the previous section, investigation is made of 
application of the two different models for hypothetical development in the vicinity of Dublin, CA, which 
is on the border between Alameda and Contra Costa counties.  In this area, Contra Costa would use the 
IMP approach.  Alameda would use the BAHM model. 

Within BAHM, the onsite practices are simulated from a set of generic building blocks: The gravel bed 
trench element is used (with different parameters) to simulate porous pavement, dry wells, and infiltration 
trenches; the lateral flow basin element is used to simulate dispersion of runoff onto pervious surfaces; 
and the bioretention swale element is used to simulate green roofs, rain gardens, in-ground planters, flow-
through planters, bioretention basins, and dry swales.  This recycling of code elements makes practical 
sense; however, it can lead to unexpected results if not implemented carefully.  The large number of 
practices simulated using the bioretention swale element may be particularly problematic.  These have in 
common an upper (planted) soil layer, a lower soil or gravel layer, and an overflow device, and may or 
may not have an underdrain.  The details of individual practices may differ greatly, however, and can 
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present challenges for a generic setup.  In contrast, explicit models were created for each of the IMPs for 
development of the Contra Costa sizing factors. 

Both BAHM and the Contra Costa applications simulate the hydraulic performance of these practices 
using HSPF Functional Tables (FTables), expressing volume-stage-discharge relationships.  For many of 
the practices, such as bioretention and planters, two FTables are linked, representing the upper and lower 
zones of the device.  In BAHM, the FTables are constructed based on a simple interpretation of soil 
properties including a fixed infiltration rate, with the addition of a Special Actions control that ensures 
that the infiltration rate does not exceed the available effective pore space10.  Percolation in the Contra 
Costa applications is handled in a much more sophisticated way through application of Darcy’s law and 
the Van Genuchten relationships that account for soil water retention characteristics, including suction or 
matric head within the soil pores.  This results in infiltration rates that increase with head, rather than 
remaining constant, as in BAHM. 

The Contra Costa HMP describes the setup for the flow-through and in-ground planters in detail.  The 
default sizing factor for the flow-through planter is specified at 0.05 ac/ac for D soils.  The rainfall along 
the Alameda-Contra Costa border is slightly higher than the Martinez rainfall used to set up the default 
sizing factors.  Contra Costa provides an IMP Sizing Tool program (v. 0.9), which varies sizing factors 
according to rainfall regime.  Use of this tool for the 1-acre (unit) test site yielded a sizing factor that still 
rounds to 0.05 ac/ac and a maximum underdrain flow of 0.104385 cfs/ac.  (This flow rate is equivalent to 
Contra Costa’s estimate of 0.5Q2, adjusted for local rainfall.  BAHM would estimate a higher value of the 
0.5Q2 of 0.117 cfs/ac for this site; however, the underdrain flow rate is still greater than the BAHM 
estimate of 0.1Q2, which is 0.0234 cfs/ac.)  A device of similar design was set up via the BAHM 
interface (see Figure 8), which then generates an HSPF UCI file that can be compared to the Contra Costa 
model.  The resulting HSPF files differ first as a result of differing technical assumptions.  In addition, 
there appear to be some errors in the way that BAHM generates the model representation, as will be 
described below. 

 

                                                       
10 Both BAHM and the Contra Costa IMP models work with the effective porosity, which is the portion of total soil porosity that can actively store and convey 
water, using literature values by soil type. 
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Figure 8. BAHM Setup Screen for Flow-Through Planter 

The key technical differences between the BAHM and Contra Costa assumptions are summarized below: 

 BAHM Contra Costa 
Percolation Constant soil percolation rate, capped 

at limit of available pore space in 
lower layer. 

Head-variable, based on Darcy’s equation and 
consideration of matric head and bubbling pressure 

Underdrain Based on pipe size, no provision for 
orifice control on underdrain outlet11 

Includes outlet orifice control establishing maximum 
discharge rate at 0.5Q2 

Evapotranspiration Applied to both surface and gravel 
media layers, with factors of 0.5 on 
the surface and 1.0 on gravel 

Applied to surface layer only, with factor of 0.7 

 

                                                       
11 As shown in Figure 8, the BAHM interface includes an option to specify an orifice for the bioretention swale element.  It would seem that this should be used 
to establish flow control on the underdrain.  However, when this option is selected, BAHM creates an FTable that includes an orifice entry into the riser in the 
upper soil layer.  The orifice option thus cannot currently be used to control rate of discharge from the underdrain in the lower (gravel) layer.  Presumably, BAHM 
could be used to better match the Contra Costa design by specifying a smaller underdrain pipe diameter (rather than orifice control), thereby limiting the 
maximum outflow to the desired level.  That approach is not, however, discussed or recommended in the BAHM documentation and so was not implemented in 
the tests described here. 
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For evapotranspiration (ET), Contra Costa used potential evapotranspiration (PET) reduced by a crop 
factor of 0.7, based on guidance from AquaTerra.  BAHM applies a factor of 0.5 to the surface soils, 
citing (but not referencing) information that amended soils typically exhibit a lower rate of ET than native 
soils.  BAHM applies the full PET rate to the subsurface gravel layer, while Contra Costa assumes no 
evapotranspiration from this layer.  Application of full PET to the gravel layer appears to be an error in 
the BAHM setup for the flow-through planter configuration, as this is certainly not a free water surface, 
and root penetration should be minimal. 

The HSPF UCI file generated by BAHM for this scenario appears to have other errors as well.  In both 
BAHM and the Contra Costa approach, the planter is represented by two connected reach elements 
(RCHRES), each with a corresponding FTable describing volume-flux relationships.  The upper 
RCHRES represents the amended soil layer (1.5’) plus freeboard in the planter above the soil surface and 
the riser.  The lower RCHRES represents the gravel layer (1.5’) and underdrain.  (The setup used assumes 
D soils, where an underdrain would be needed and infiltration out of the bottom of the planter would be 
minimal.)  For the upper layer, BAHM generated the FTable shown in Table 3 in Appendix A, in which 
Outflow 1 represents discharge through the overflow riser and Outflow 2 represents percolation to the 
lower (gravel) layer, assuming sufficient pore space availability. 

Examination of Table 3 shows that BAHM simulates a constant infiltration rate, independent of head or 
pore suction effects.  Overflow through the riser begins at 1.5’, which is the depth of the surface layer.  It 
should start at 1.5 + 0.833 = 2.333’. 

The lower layer is also specified as 1.5’ in thickness.  BAHM creates the FTable shown in Table 4 of 
Appendix A for this layer.  The representation of this layer created in the BAHM FTable is just less than 
3’ in thickness, instead of 1.5’, as intended.  The total effective depth calculated by BAHM is 5.083’ 
(bottom layer + surface layer + freeboard + over road depth).  It will be noted that the sum of the 
maximum depth in FTable 2 and the next to last depth in FTable 1 is approximately equal to the total 
effective depth.  It would appear that BAHM has allocated the total effective depth incorrectly between 
the two FTables. 

The outflow from the underdrain specified in FTable 2 is also suspect.  This begins at a depth between 
0.79 and 0.84 feet, which is equal to the height of the riser pipe above the amended soil layer.  The 
outflow rate rises to a maximum at a depth of 2.5’, then drops suddenly. 

The reason for this confusion arises from the BAHM process of simulating the flow-through planter 
through modifications of the bioretention swale element.  The BAHM description of implementation of 
the flow-through planter shows the underdrain at the bottom of the gravel layer, and states that 
“stormwater enters the planter above ground and then infiltrate[s] through the soil and gravel storage 
layers before exiting through a discharge pipe,” as would be expected.  However, the information on the 
basic bioretention/rain garden element provides conflicting assumptions.  Specifically, “the bottom of the 
underdrain pipe is assumed to be at the bottom of the amended soil layer.”  As a result, the interface 
seems to have set up the model with the underdrain 1.5 ft above the bottom of the planter, and continues 
FTable 2 through the depth of the gravel and amended soil.  However, FTable 1 is not set up to represent 
only storage above the surface of the amended soil as (1) flow into the riser starts at a depth of 1.5’, not 
0.833’, and (2) infiltration from the upper to the lower layer is only a function of depth in FTable 1.  
Similar problems appear to affect BAHM simulation of other LID components.  For example, a 
bioretention area is also supposed to be simulated with an underdrain at the bottom of a subsurface gravel 
layer, but BAHM will place the underdrain at the bottom of the upper, amended soil layer. 

These apparent errors in the BAHM interface will have different types of impacts on the flow control 
simulated by the flow-through planter.  First, there is dead storage at the bottom of the lower layer.  As 
evapotranspiration is applied to this layer, some flow that should exit through the underdrain will be 
converted to evapotranspiration.  Second, the height of the riser inlet above the bottom of the underdrain, 
as represented in the FTable, is 3.667’ (given that the underdrain is represented as 0.833’ above the 
bottom of the lower layer), rather than the intended 3.833’.  This would result in overestimation of bypass 
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flow through the riser during large storm events.  Together these effects should result in an underestimate 
of the frequency of very low flows and an overestimate of the frequency of very high flows.  However, 
both effects are expected to be small. 

In contrast, the setup of the flow-through planter by Contra Costa County is more in line with 
expectations.  The FTable for the upper soil layer (created by Tetra Tech for the example application 
based on scaling to local precipitation of a sample FTable provided by Tony Dubin of Brown and 
Caldwell; see Table 5 in Appendix A) shows percolation rates that increase non-linearly with moisture 
storage, while inflow to the riser begins when the appropriate ponding depth is reached.  The FTable for 
the lower soil layer (Table 6 in Appendix A) shows outflow through the underdrain beginning as the 
depth and volume of water increase above zero.  In the Contra Costa approach, the sizes of pipe 
perforations and/or flow control orifices are assumed to be sized so as to limit the underdrain outlet flow 
to the pre-development 0.5Q2 flow.  (As noted in Section 2, the magnitude of the pre-development Q2 
flow will be estimated differently by the BAHM and Contra Costa models).  The maximum possible rate 
of percolation from the upper soil layer to the lower soil layer is then equal to the estimated 0.5Q2 flow 
by continuity principles.  (For an in-ground planter with an open bottom, the maximum rate of percolation 
would be equal to the 0.5Q2 flow plus the rate of deep percolation out of the bottom of the planter.)  The 
overflow riser is sized such that the sum of the maximum overflow rate and the maximum underdrain 
outflow is equal to the estimated pre-development Q10 flow, as shown in Section 4.4.1 of the Contra 
Costa HM submittal.  (It is noted that while this design assumption is made for the development of sizing 
factors, Appendix I of the Contra Costa C.3 Guidebook does not provide design criteria for the overflow 
riser.) 

Neither BAHM nor the Contra Costa models simulate direct overflowing of the planter.  Instead, water in 
excess of the height of the planter walls is assumed to pond on adjacent surfaces and eventually discharge 
through the riser or planter medium.  The planter is sized sufficiently large, however, that overtopping of 
the planter walls will be extremely rare (for a 10-year simulation from Oct. 1979 – Sept. 1989, neither the 
BAHM nor Contra Costa simulations resulted in overtopping of the planter). 

The Contra Costa simulations used to develop the IMP sizing factors were undertaken on a unit (per-acre) 
basis, so that the area of the IMP specified in the FTable is equivalent to the sizing factor.  Flows through 
both the overflow riser and the underdrain were assumed to be controlled by the depth of water in the 
individual layer and the capacity of the pipe, and thus do not change with area of the device, while the 
percolation rate scales directly with the area.  Iterative evaluations were then used to determine the sizing 
factor that meets the hydrograph matching criteria. 

As noted above, a key difference in the representations of the flow-through planter is Contra Costa’s 
inclusion of outflow control on the underdrain.  The Contra Costa HMP, Attachment 2, p. 19 says “When 
an underdrain is included in the configuration...[flow] rate is calculated using the orifice equation...so that 
the underdrain flow will match 0.5Q2 when the lower gravel layer is fully saturated.  The Stormwater C.3 
Guidebook will specify criteria for sizing pipe perforations and/or flow control orifices to ensure that the 
underdrain flow is limited to 0.5Q2.”  The BAHM approach assumes little limitation on underdrain 
discharge, with the result that the gravel layer rarely fills above the top of the underdrain, which seems 
unreasonable.  In the test simulations, the lower layer represented by BAHM never filled to a depth 
greater than 1.6 ft below the top of the lower layer. 

The performance of the various representations can be demonstrated through a head-to-head comparison.  
To do this, an HSPF model was set up representing a 1-acre (unit) conversion from Scrub/Shrub on D 
soils with moderate slopes to impervious area (rooftop) in the Dublin area.  The BAHM interface was 
allowed to set up the pre-development, post-development, and mitigated scenarios, using the flow-
through planter.  The Contra Costa representation of the same IMP was then added to the UCI file.  Total 
outflows from the IMP were routed to nominal reaches for comparison of resulting flow durations.  Runs 
were analyzed for the period of 10/1/1979 – 3/22/1987, representing the maximum amount of hourly data 
that will fit on one Excel worksheet. 
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In making the comparison, it is important to keep several facts in mind: 

• The BAHM setup of the IMP appears to have errors in the way the FTable is specified. 

• BAHM models IMPs as they have typically been built in the past, with no outlet flow control on 
the underdrain. 

• The pre-development flows, as generated by BAHM, differ from those that would be simulated 
by Contra Costa. 

Despite these issues, the comparisons reveal a number of interesting aspects of the different simulation 
methods. 

Prior to cross-comparison of BAHM and the Contra Costa approach to the flow-through planter, the effect 
of assigning ET to the lower soil layer in BAHM was investigated.  Over the period of the simulation, 
removing ET from this layer results in an increase in total flow through the underdrain of only 0.70 
percent.  The impact on the flow duration curve is minimal, as shown in Figure 9. 
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Figure 9. Flow Duration Curve for BAHM Implementation of Flow-Through Planter, with and 
without ET Applied to Lower Layer 

Experiments with different size IMPs in BAHM revealed conditions in which, at the highest (least 
frequent) flows, there is a greater frequency of exceedance predicted when the simulation is done with ET 
on the lower layer than when it is done without ET on the lower layer.  This seems counterintuitive, but 
does have an explanation.  The divergence only occurs when the total flow is greater than the maximum 
infiltration rate of 0.202 cfs/ac.  When ET is assigned to the lower layer, there is typically more empty 
pore space available in the lower layer prior to a runoff event, which in turn can result in smaller volume 
stored in the surface layer, which in turn results in less infiltration at the start of a runoff event when the 
antecedent volume is below the first step in the surface FTable.  On the other hand, the antecedent volume 
stored in the lower layer tends to equalize between the simulations with and without ET as soon as 
infiltration begins.  BAHM is set up so that outflow demand is estimated with a KS weighting factor of 
0.5 (the HSPF default).  This parameter weights the outflow between the outflow demand present at the 
beginning of the time step and that present at the end of the time step.  Therefore, the higher infiltration 
rates simulated when ET is applied to the lower layer result in a greater calculation of outflow demand at 
the end of the time step because the total head (antecedent volume plus infiltration) is greater.  This 
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problem could be fixed by setting the KS factor to zero (so that outflow demand is dependent only on the 
volume at the start of the time step) or by using a shorter time step. 

It was also noted that the BAHM simulation without ET produces many more days with small but non-
zero discharges (13.5 percent) than does the simulation with ET on the lower layer (9.0 percent).  This is 
an anomaly due to the way in which BAHM constructed the FTable, which (incorrectly) places the 
underdrain 1.5’ above the bottom of the planter.  When ET is applied to the lower layer, water declines 
below the underdrain; with no ET it remains filled to just below the underdrain and thus responds to small 
amounts of infiltration. 

The full BAHM run covers the default period of 1960-2004.  Over this period, the 0.1Q2 flow is 
estimated by BAHM as 0.02339 cfs/ac (from Q2 of 0.2339), while Q10 is estimated as 0.59 cfs/ac. 

A direct comparison of the BAHM (with ET applied to the lower layer) and Contra Costa simulations of 
the outflow from the flow-through planter was also conducted.  While the results reveal some interesting 
points, a direct comparison is not fully valid for two reasons: 

• BAHM does not simulate outflow control on the underdrain (and the flow-through planter cannot 
alone achieve the desired control of the post-development flow duration), while the Contra Costa 
approach does allow such control. 

• As noted above, there appear to be errors in the FTables created by BAHM. 

Figure 10 compares the simulation of the flow-through planter by both the BAHM and Contra Costa 
approaches with the flow-durations from the pre-development condition (scrub/shrub) and the 
unmitigated post-development condition (100 percent impervious).  The same results are shown in two 
ways – on both arithmetic and logarithmic scales. 

The figure first shows the large difference between flow durations for pre-development and unmitigated 
post-development conditions.  Both the BAHM and Contra Costa models remain below the pre-
development flow duration curve for higher flows – specifically those that exceed the infiltration rate, 
equivalent to 0.25 cfs/ac on the flow-through planter with sizing factor of 0.05.  Below this level, the 
BAHM planter achieves little control and quickly converges to the unmitigated post-development line.  
This occurs primarily because BAHM does not provide outlet control on the underdrain – thus flows less 
than 0.25 cfs/ac that infiltrate to the lower layer are discharged essentially unmodified.  (As discussed in 
Section 1, BAHM is designed to account for the presence of IMPs, but does not attempt to achieve 
matching of the flow-duration curve through IMPs alone.) 

The Contra Costa simulation of the planter is intended to provide flow duration matching down to the 
0.5Q2 level.  For this site, the long-term 0.5Q2 is 0.117 cfs/ac (flows were lower during the 1979-1987 
period shown on the graphs).  The Contra Costa simulation actually remains below the pre-development 
flow duration curve down to about 0.088 cfs/ac, but is above this curve in the lower region above the 
0.1Q2 flow of 0.0234 cfs/ac.  Control below 0.5Q2 is (unintentionally) achieved primarily because the 
Contra Costa modeling underestimates pre-development flows, as discussed in Section 2.  The lack of full 
mitigation for flows near 0.1Q2 is consistent with Contra Costa’s stated intentions, and Figure 14 in the 
HMP shows that the flow-through planter is not capable of achieving a match to the flow duration curve 
down to the 0.1Q2 level.  (Note that some of the other types of IMPs simulated by Contra Costa do 
achieve control to 0.1Q2).   
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Figure 10. Simulation of Flow-Through Planter by BAHM and Contra Costa Models (Daily Results) 

The BAHM model is not currently configured to achieve the necessary controls with IMPs alone, but will 
automatically calculate an appropriate pond size.  The BAHM AutoPond option was used to estimate such 
a pond.  Interestingly, the optimized pond sizes are almost identical whether or not a flow-through planter 
is included upstream.  This is a result of the discrepancies in BAHM’s simulation of the flow-through 
planter, which does not provide control in the low flow range.  Therefore, comparison is made to BAHM 
results with control provided by a pond only.  Figure 11 (similar in presentation to Figure 10) compares 
the results of the autosized BAHM pond and the Contra Costa flow-through planter to the pre-
development flow-duration curve.  The BAHM pond performs properly, providing a close match to the 
pre-development flow duration curve throughout most of the flow range (small deviations result because 
the pond was autosized on a longer precipitation record than is used in this simulation).  For flows with a 
excursion frequency of 0.0012 to 0.00007, the flow-through planter is consistently more conservative than 
the optimized pond, providing slightly lower flows.  However, at very low flows the flow-through planter 
diverges above the pre-development flow-duration curve, while the BAHM pond maintains the desired 
level of control. 
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Figure 11. Comparison of Daily Flow Duration Curves for BAHM AutoPond and Contra Costa 
Flow Through Planter 

5 SUMMARY 
Both the BAHM and the Contra Costa IMP sizing factors provide valid conceptual approaches to 
protecting pre-development flow durations.  However, the two methods have different focus and 
applicability.  The Contra Costa IMP sizing factors are appropriate to small developments and infill, with 
hydrologic control onsite and primarily through LID components.  They provide an easy to use approach 
to design, but do not examine the interaction between multiple source areas at a larger scale.  The BAHM 
can be used on all size projects, but includes ponds in addition to LID for flow duration control.  In its 
current version, only the sizing of ponds is automatically optimized to achieve the specified level of 
control.  For larger developments, Contra Costa allows for the use of a site-specific hydrologic simulation 
model, which could be BAHM or another HSPF application. 
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In evaluating the Contra Costa approach, it should be remembered that, as documented in Section 2, the 
assumptions incorporated into the uncalibrated HSPF model application for Contra Costa appear to over-
estimate the difference between uncontrolled post-development and pre-development flows, resulting in 
an apparent overestimation of the required IMP sizing factors.  Because of this, the existing sizing factors 
are already sufficient to achieve flow-duration control below the 0.5Q2 flow when compared to a 
calibrated pre-development flow-duration curve – although they do not guarantee control all the way 
down to the 0.1Q2 flow. 

Both the BAHM and the Contra Costa IMP approaches have merit, and it would seem ideal to combine 
the two – allowing the use of simple sizing factors for small developments, and applying BAHM for 
larger developments.  To achieve such an integrated approach, several improvements are recommended: 

1. BAHM simulation of IMPs should be improved.  There appear to be errors in the way BAHM 
sets up the flow-through planter representation, as noted above.  In addition, the representation of 
infiltration is simplistic and should be refined. 

2. The BAHM simulation of LID devices should consider providing for outflow limitation control 
on underdrains.  The user would then have the option of employing such devices either as the 
primary control on flows (in which case, the underdrain outflow should be limited to the flow 
corresponding to the base of the control range), or as a secondary component (without such strict 
limitations on underdrain outflow) that helps to reduce the size of detention ponds. 

3. Some IMPs simulated by Contra Costa do not achieve matching of flow-duration curves down to 
the 0.1Q2 level, and thus these IMPs do not meet current Permit requirements for 
hydromodification control. 

4. Simulation experiments indicate that the Contra Costa IMP approach does not underestimate total 
storage requirements relative to the BAHM approach. 

5. The Contra Costa HSPF models are uncalibrated and, as a result, appear to underestimate pre-
development flows, resulting in an overestimation of the needed level of control.  This deficiency 
could be remedied (for instance, by conducting local calibration studies or using the calibrated 
parameter set developed for BAHM); however, the uncalibrated model in its present form is 
conservative in that it provides for a higher level of control than might otherwise be required. 

6. The Contra Costa C.3 Guidebook should give design criteria for overflow risers for the IMPs that 
employ overflow risers. 
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Appendix A. HSPF FTABLES 
Table 3. BAHM FTable for Upper Layer of Flow-Through Planter 

  FTABLE      1 
   38    6 
     Depth      Area    Volume  Outflow1  Outflow2  outflow 3 *** 
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)     (cfs)   *** 
  0.000000  0.050068  0.000000  0.000000  0.000000  0.000000   
  0.106278  0.050069  0.005654  0.000000  0.252425  0.000000   
  0.162756  0.050070  0.008481  0.000000  0.252425  0.000000   
  0.219233  0.050072  0.011309  0.000000  0.252425  0.000000   
  0.275711  0.050073  0.014137  0.000000  0.252425  0.000000   
  0.332189  0.050074  0.016965  0.000000  0.252425  0.000000   
  0.388667  0.050075  0.019793  0.000000  0.252425  0.000000   
  0.445144  0.050077  0.022622  0.000000  0.252425  0.000000   
  0.501622  0.050078  0.025450  0.000000  0.252425  0.000000   
  0.558100  0.050079  0.028278  0.000000  0.252425  0.000000   
  0.614578  0.050080  0.031107  0.000000  0.252425  0.000000   
  0.671056  0.050082  0.033935  0.000000  0.252425  0.000000   
  0.727533  0.050083  0.036764  0.000000  0.252425  0.000000   
  0.784011  0.050084  0.039592  0.000000  0.252425  0.000000   
  0.840489  0.050085  0.042421  0.000000  0.252425  0.000000   
  0.896967  0.050087  0.045250  0.000000  0.252425  0.000000   
  0.953444  0.050088  0.048078  0.000000  0.252425  0.000000   
  1.009922  0.050089  0.050907  0.000000  0.252425  0.000000   
  1.066400  0.050090  0.053736  0.000000  0.252425  0.000000   
  1.122878  0.050092  0.056565  0.000000  0.252425  0.000000   
  1.179356  0.050093  0.059394  0.000000  0.252425  0.000000   
  1.235833  0.050094  0.062223  0.000000  0.252425  0.000000   
  1.292311  0.050095  0.065053  0.000000  0.252425  0.000000   
  1.348789  0.050097  0.067882  0.000000  0.252425  0.000000   
  1.405267  0.050098  0.070711  0.000000  0.252425  0.000000   
  1.461744  0.050099  0.073541  0.000000  0.252425  0.000000   
  1.518222  0.050100  0.076370  3.736699  0.252425  0.000000   
  1.574700  0.050102  0.079200  4.203436  0.252425  0.000000   
  1.631178  0.050103  0.082030  4.688134  0.252425  0.000000   
  1.687656  0.050104  0.084859  5.190151  0.252425  0.000000   
  1.744133  0.050105  0.087689  5.708908  0.252425  0.000000   
  1.800611  0.050107  0.090519  6.243883  0.252425  0.000000   
  1.857089  0.050108  0.093349  6.794596  0.252425  0.000000   
  1.913567  0.050109  0.096179  7.360612  0.252425  0.000000   
  1.970044  0.050110  0.099009  7.941526  0.252425  0.000000   
  2.026522  0.050112  0.101839  8.536966  0.252425  0.000000   
  2.083000  0.050113  0.104670  9.146586  0.252425  0.000000   
  2.139478  0.050114  0.107500  9.770063  0.252425  0.000000   
  END FTABLE  1 
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Table 4. BAHM FTable for Lower Layer of Flow-Through Planter 
  FTABLE      2 

   54    4 
     Depth      Area    Volume  Outflow1 *** 
      (ft)   (acres) (acre-ft)   (cfs)   *** 
  0.000000  0.050067  0.000000  0.000000   
  0.056478  0.050065  0.001131  0.000000   
  0.112956  0.050064  0.002262  0.000000   
  0.169433  0.050063  0.003393  0.000000   
  0.225911  0.050061  0.004524  0.000000   
  0.282389  0.050060  0.005655  0.000000   
  0.338867  0.050059  0.006786  0.000000   
  0.395344  0.050058  0.007917  0.000000   
  0.451822  0.050056  0.009048  0.000000   
  0.508300  0.050055  0.010178  0.000000   
  0.564778  0.050054  0.011309  0.000000   
  0.621256  0.050053  0.012440  0.000000   
  0.677733  0.050051  0.013571  0.000000   
  0.734211  0.050050  0.014701  0.000000   
  0.790689  0.050049  0.015832  0.000000   
  0.847167  0.050048  0.016963  0.010948   
  0.903644  0.050046  0.018093  0.121910   
  0.960122  0.050045  0.019224  0.294276   
  1.016600  0.050044  0.020354  0.510778   
  1.073078  0.050043  0.021485  0.763750   
  1.129556  0.050041  0.022615  1.048533   
  1.186033  0.050040  0.023746  1.361905   
  1.242511  0.050039  0.024876  1.701460   
  1.298989  0.050038  0.026007  2.065316   
  1.355467  0.050036  0.027137  2.451946   
  1.411944  0.050035  0.028268  2.860082   
  1.468422  0.050034  0.029398  3.288643   
  1.524900  0.050033  0.030571  3.736699   
  1.581378  0.050031  0.031743  4.203436   
  1.637856  0.050030  0.032916  4.688134   
  1.694333  0.050029  0.034089  5.190151   
  1.750811  0.050028  0.035261  5.708908   
  1.807289  0.050026  0.036434  6.243883   
  1.863767  0.050025  0.037606  6.794596   
  1.920244  0.050024  0.038779  7.360612   
  1.976722  0.050023  0.039951  7.941526   
  2.033200  0.050021  0.041124  8.536966   
  2.089678  0.050020  0.042296  9.146586   
  2.146156  0.050019  0.043468  9.770063   
  2.202633  0.050018  0.044641  10.40710   
  2.259111  0.050016  0.045813  11.05740   
  2.315589  0.050015  0.046985  11.72072   
  2.372067  0.050014  0.048157  12.39679   
  2.428544  0.050013  0.049330  13.08538   
  2.485022  0.050011  0.050502  13.78627   
  2.541500  0.050010  0.051674  0.669000   
  2.597978  0.050009  0.052846  0.788000   
  2.654456  0.050008  0.054018  0.910000   
  2.710933  0.050006  0.055190  1.035000   
  2.767411  0.050005  0.056362  1.163000   
  2.823889  0.050004  0.057534  1.291000   
  2.880367  0.050003  0.058706  1.421000   
  2.936844  0.050001  0.059878  1.553000   
  2.993322  0.050000  0.122101  1.684000   
  END FTABLE  2 
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Table 5. Contra Costa IMP FTable for Upper Layer of Flow-Through Planter 
  FTABLE     11 
   31    5 
     Depth      Area    Volume  Qover     Qperc     Null    *** 
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)     (cfs) *** 
      0.00      0.05    0.0000     0.000    0.0000 
      0.10      0.05    0.0020     0.000    0.0000 
      0.20      0.05    0.0040     0.000    0.0000 
      0.30      0.05    0.0060     0.000    0.0000 
      0.40      0.05    0.0080     0.000    0.0000 
      0.50      0.05    0.0100     0.000    0.0000 
      0.60      0.05    0.0120     0.000    0.0000 
      0.70      0.05    0.0140     0.000    0.0001 
      0.80      0.05    0.0160     0.000    0.0002 
      0.90      0.05    0.0181     0.000    0.0005 
      1.00      0.05    0.0201     0.000    0.0011 
      1.10      0.05    0.0221     0.000    0.0023 
      1.20      0.05    0.0241     0.000    0.0048 
      1.30      0.05    0.0261     0.000    0.0101 
      1.40      0.05    0.0281     0.000    0.0220 
      1.50      0.05    0.0301     0.000    0.0317 
      1.60      0.05    0.0351     0.000    0.0414 
      1.70      0.05    0.0401     0.000    0.0512 
      1.80      0.05    0.0451     0.000    0.0609 
      1.90      0.05    0.0501     0.000    0.0706 
      2.00      0.05    0.0551     0.000    0.0803 
      2.10      0.05    0.0601     0.000    0.0900 
      2.20      0.05    0.0651     0.000    0.0998 
      2.30      0.05    0.0701     0.000    0.1044 
      2.40      0.05    0.0751     0.100    0.1044 
      2.50      0.05    0.0801     0.312    0.1044 
      2.60      0.05    0.0851     0.419    0.1044 
      2.70      0.05    0.0901     0.493    0.1044 
      2.80      0.05    0.0951     0.561    0.1044 
      2.90      0.05    0.1001     1.131    0.1044 
      3.00      0.05    0.1051     1.226    0.1044 
  END FTABLE 11 

Table 6. Contra Costa IMP FTable for Lower Layer of Flow-Through Planter 
  FTABLE     12 
   16    4 
     Depth      Area    Volume  Q outlet *** 
      (ft)   (acres) (acre-ft)   (cfs)   *** 
      0.00      0.05    0.0000    0.0000 
      0.10      0.05    0.0021    0.0000 
      0.20      0.05    0.0042    0.0011 
      0.30      0.05    0.0063    0.0059 
      0.40      0.05    0.0083    0.0193 
      0.50      0.05    0.0104    0.0509 
      0.60      0.05    0.0124    0.0658 
      0.70      0.05    0.0145    0.0712 
      0.80      0.05    0.0166    0.0760 
      0.90      0.05    0.0187    0.0808 
      1.00      0.05    0.0208    0.0851 
      1.10      0.05    0.0228    0.0894 
      1.20      0.05    0.0249    0.0931 
      1.30      0.05    0.0270    0.0969 
      1.40      0.05    0.0291    0.1006 
      1.50      0.05    0.0312    0.1044 
  END FTABLE 12 
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Aliso Creek 13225 Directive 
Annual Technical Report 

 
Introduction 
 
Pursuant to California Water Code Sections 13225, 13267 and 13383, the San 
Diego Regional Water Quality Control Board (SDRWQCB) directed Aliso Creek 
Watershed NPDES Permitees to submit a high priority drain annual technical 
report each year beginning in 2006, discussing the findings of bacteriological 
monitoring and control efforts. This Report has been prepared by the City of 
Laguna Hills for the J05 outfall high priority drain.  The report is formatted to be 
consistent with the RWQCB’s letter of October 18, 2005, which provided that the 
County of Orange, as Principal Permittee, prepare Supplemental Report sections 
1 and 2 (water quality data and quality assurance provisions).  Sections 3 and 4 
(program assessment and status reports for high priority drains) are the 
responsibility of the Co-Permittee municipalities.   
 
 
Program Assessment: 
 
The high priority drain in the City Laguna Hills consists of the J05 outfall at Aliso 
Creek.  This location carries drainage from an upstream wetland (Aliso Hills 
Channel) as well as a residential area. The purpose of the wetland is to improve 
water quality. The probable causes of fecal coliform and Enterococcus bacteria 
within the J05 drainage area include both natural and anthropogenic sources.  
The predominant original natural source is probably wild birds, and other 
animals whose droppings contribute to the bacteria levels in the Aliso Hills 
channel. 
 
The monthly bacteria geomeans (cfu/100ml) at upstream J05 for June through 
September 2001 through 2008, as collected under the provisions of the Aliso 
13225 Directive, are shown below.   
 

 
Date 

Fecal Coliform Enterococcus 

June 2001 795 973 
July 2001 954 806 
August 2001 309 854 
September 2001 2,092 1,130 
   
June 2002 727 686 
July 2002 397 725 
August 2002 1,244 1,367 
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September 2002 11,813 1,775 
   
June 2003 2,086 677 
July 2003 1,625 943 
August 2003 1,987 739 
September 2003 1,239 961 
   
June 2004 2,860 1,138 
July 2004 3,231 1,623 
August 2004 6,432 1,503 
September 2004 2,627 1,824 
   
June 2005 199 248 
July 2005 300 267 
August 2005 429 430 
September 2005 1,060 786 
   
June 2006 248 347 
July 2006 2,245 578 
August 2006 545 322 
September 2006 342 282 
   
June 2007 47 131 
July 2007 40 104 
August 2007 26 88 
September 2007 137 171 
   
June 2008 86 170 
July 2008 77 113 
August 2008 81 166 
September 2008 90 154 
 
Although the concentrations are fluctuating, the overall decrease from 2001 is 
apparent in figure 1.   
 
Various non-structural and structural BMP’s were implemented during this 
reporting period to address bacteria and pathogens at the high priority drain, J05 
outfall.  The non-structural BMP’s in this drainage area are on-going.  Some of 
the non-structural BMP’s with their respective assessments during this reporting 
period are as follows:  
 
Non Structural BMPs  
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City Staff held two cleanup events in the Aliso Hills Channel J05P03 (City 
Wetlands) in FY 07-08, which did incorporate this outfall location. 
Approximately 3000 lbs of trash was picked up at this location from these events. 
 
Also a forum called H20 4 HOA was held with other South Orange County Cities 
and the Municipal Water District of Orange County (MWDOC). HOA 
representatives were educated regarding irrigation BMPs and the problems with 
overwatering.   
 
‘Doggie walk bags’ and waste cans for disposal of dog fecal waste, have been 
installed at all parks throughout the City.  The Community center sports park 
which is approximately one mile upstream of the monitoring location is also 
stocked regularly with these ‘doggie walk bags.’ 
 
Streets Sweeping occurs on a regular basis throughout the City. All arterials are 
swept weekly, and residential streets are swept twice a month. Street sweepers 
have been informed of areas where the City has installed catch basin debris 
gates, in order for the sweepers to pay extra attention at these locations so all the 
trash lying in front of these gates is all picked up. All street sweeping contract 
waste, landscape maintenance contract waste, and the tree trimming contract 
waste goes to compost facilities.  
 
The City posts water quality articles in its quarterly newsletter.  Water quality 
articles include best management practices to clean pet waste, garden waste, as 
well as car washing practices, etc.  The newsletter is sent to all residents in the 
City.  
 
An update of the structural BMPs this reporting period is as follows: 
 
 
Structural BMPs 
 
Catch Basin Debris Gates 
The City identified structural BMPs such as catch basin gates and in line baskets to assist 
in lowering bacterial concentrations entering the storm drain, throughout the City.  Per 
the ‘Control’ component of the Sulphur Solution Project, debris gates or ‘protective 
screens’ that prevent trash from entering the MS4  have been installed at 168 locations 
throughout the City . The debris gates are designed to remain closed during low flow 
conditions but open during high storm flows in order to prevent flooding.  The gates keep 
debris out of the MS4 and within reach of street sweepers.   

 
Greenback Landscape Retrofits 
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Through the 'Greenback Landscape Renewal Grant Program', the City issued rebates to 
fourteen homeowners for renewing their landscaping in order to reduce water/fertilizer 
demand, water waste, and runoff.  One of the goals of this project was to encourage 
public and individual awareness and commitment to changing the prevailing design of 
suburban landscaping so as to reduce bacteria and other 303(d) constituents of concern.    

 
Smart Timer / Edgescape Evaluation Program (SEEP) 
City Staff is participating with other South Orange County cities in the Smart Timer / 
Edgescape Evaluation Program (SEEP), to evaluate the effectiveness of BMPs and 
reduce/eliminate excess urban/irrigation runoff in the storm drain system.  Laguna Hills 
has four sites in this project out of which two are monitoring or “control” sites.  In this 
reporting period, construction on all sites was completed.  Rancho Moulton Apartments, 
a low income HOA removed turf, high water usage plants, and an old irrigation system.  
New improvements included two SmarTimers, rotating nozzles, an efficient irrigation 
system, low water use plants and groundcover. This HOA is located upstream of the City 
wetlands J05, and the high priority drain.  El Conejo Park, a public Park included 
removal of turf, an old irrigation system and high water use plants.  New improvements 
included a SmarTimer, a new irrigation system with rotating nozzles, low water use 
plants and groundcover.  
 
Post-monitoring and sampling was initiated in FY 08-09.  Final reporting and data 
assessment will be completed in FY 08-09. 
   
Alicia Parkway Median Rehabilitation Project 
The Alicia Parkway Median Rehabilitation Project from Moulton Parkway to Paseo De 
Valencia was successfully completed this fiscal year.  Per this project, approximately 
21,500 square feet of high water use plant materials was replaced with low water use 
plant materials / hardscape in the median island.  Landscape wastes, organic fertilizers, 
and organic carbons in reclaimed water used for landscape irrigation are bacteria sources 
and growth media.   

 
El Toro Road Parkway Project 
The El Toro Road parkway improvement project includes replacement of approximately 
27,000 square feet of high water use plant materials with low water use plant 
materials/hardscape.  The project extends from Regional Center Drive to Avenida de la 
Carlota.  The project drains to the J01 channel which converges into the J05 channel. 
This project will be awarded and constructed in FY 08-09. 
 
Oso Parkway Landscaping Project 
The Oso Parkway Landscaping Project proposes to eradicate existing landscaping & 
concrete v-ditches, and construct a bio swale with wetlands along the north side of Oso 
Parkway, east of West Haven Drive.  The runoff will be diverted through the bio swale 
into the wetlands.  Wetlands are proven to reduce fecal coliform and improve water 
quality.  This project will go into construction phase in FY 08-09. 
 
Dry Weather Monitoring: 
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The City continued its Dry Weather Monitoring Program this year.  A total of five 
sampling sites exist in the City of Laguna Hills. One sampling site is upstream of the high 
priority drain. Data has been reported in the 07-08 PEA. 
 
The City will continue working on the foregoing projects (non-structural and 
structural) in FY2008-09.  Progress will be reported in the next Program 
Evaluation Assessment (PEA) report as well as the next Aliso Creek 13225 
Directive Annual Report. 
 
 
Status Report: 
 
As discussed earlier, bacterial impairments in the J05 drainage area are caused by 
both natural and anthropogenic sources.  The predominant original natural 
source is probably wild birds, and other animals whose droppings contribute to 
the bacteria levels in the Aliso Hills channel. 
 
Anthropogenic sources of fecal bacteria include decomposing grass clippings 
and landscaping leaf debris, organic fertilizers and soil amendments, household 
pet waste, grease interceptor malfunctions, and decomposing food and other 
organic wastes from littering or from inadequately maintained trash cans and 
enclosures.  See the Program Assessment section for ongoing structural and non-
structural BMP’s implemented by the City to address bacterial concerns.  
 
Results of Aliso Creek 13225 Directive Monitoring Program  
 
J05 outfall high priority drain is one of six sites in the watershed that has been 
monitored since June 2001.  These sites have been monitored to document 
effectiveness of source reduction efforts, and also to help guide decision making 
about source reduction efforts at other locations.  Throughout the watershed, 
conditions appear to be remaining fairly constant over the 7 year period of 
record.  However, at this location there is a steady overall drop in bacteria 
concentrations.  
 
Figure 1 plots the seasonal geomeans for June through September 2001 through 
2008 for the J05 high priority drain in Laguna Hills.  The figure shows trends in 
fecal colifom concentrations on a logarithmic scale relative to the REC1 water 
quality geomean standard.  This figure shows fluctuations in fecal coliform 
concentrations, however, there is an overall decrease in fecal coliform 
concentrations from 2001.  An explanation for this could be the wetlands that 
were constructed around 2001-2002 just upstream of the high priority drain.  The 
wetlands have proven reducing fecal coliform levels at this site.  In addition to 
the wetlands the City has incorporated non-structural as well as structural BMPs 
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upstream of the high priority drain which can be reviewed in the “Program 
Assessment” section. 
 
 

 
Figure 1 : Bacteria Loads at J05 from June 2001 – September 2006 

 
 
Planned Activities and BMP Evaluations for the Next Reporting Period 
 
City Staff will continue to implement all of the current non-structural as well as 
structural BMP’s in the region in the next reporting period.  City Staff will focus 
on increasing public awareness of water quality concerns in the J05 drainage area 
by mailing educational material to homes, encouraging public participation in 
watershed cleanup events, and participating in programs such as SEEP, which 
propose to significantly reduce irrigation runoff and bacteria in the J05 drainage 
area.   
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Aliso Creek 13225 Directive 31st Quarterly Progress Report 
City of Aliso Viejo 

Reporting Period: October 1, 2008 – December 31, 2008 
 
1) Discussion Items: 

• Funding for local and regional BMPs in preparation for compliance with the proposed Bacteria TMDLs 
• Updates on J01P28 Clear Creek System. 

2) Program Updates: 
• New Developments/Redevelopment Projects: Six priority construction projects were active during this 

reporting period.  The City also issued a total of 37 water quality permits for small construction projects. 
• Meetings/Training: Staff completed a two-hour training on construction site inspection prior to the rainy 

season (as required by the NPDES permit) and conducted monthly meetings and in-house water quality 
inspection training for inspectors and code enforcement officers.  

3) Summary of BMP’s: 
• Non-structural BMPs: The City of Aliso Viejo continued the implementation of the Hot Spot Elimination 

Plan. This activity included site investigations in response to notifications from the County of Orange Dry 
Weather Monitoring Program, Orange County Health Care Agency, and the general public regarding 
potential source of pollutants into the water streams.  

• Structural BMP : The City also continued the implementation and maintenance of the following structural 
BMPs which are located within J01P28, J01P27 and J02P08 sub-watersheds:  

o Wood Canyon Emergent Wetland Project: The City continued the monthly site inspection 
monitoring and water quality sampling at the wetland site to assure the restoration of natural 
habitat. 

o Prop 40 SmarTimer/edgescape Evaluation Program (SEEP): Second year’s monitoring plan 
was completed. Final report was submitted to the Regional and States Board on October 1, 2008. 

4) Summary of Inspections: 
• Construction Site Projects: City Staff conducted a weekly site inspection on all high priority construction 

sites  
• Food Service Facilities: During this reporting period and as a follow up to the notifications from OC-

HCA, staff inspected the food service facilities listed in the reports and confirmed the implementation of 
best management practices for pollution prevention.  

5) WURMP Activities: (These WURMP short term objectives are met by the following activities) 
• Objective S1: Establish a Watershed Chapter Committee and encourage actions arising from its 

deliberation.  
o Ongoing Activities 

• Objective S2: Enhance the extent of public participation in watershed issues. The City continues 
supporting activities that enhance the extent of public participation in watershed related issues such as 
City’s events and the Environmental Care page on the City’s website.  The City participated in the Annual 
Fall Harvest Event on October 25th and the Snow Vest on December 22, 2008.  The Environmental Wheel 
of Knowledge was used and reached approximately 500 residents including children.  Educational 
brochures were handed out to all the attendees in the effort to raise awareness about ways to keep the 
environment clean. 

• Objective S3: Educate the public regarding priority water quality issues and storm water pollution 
prevention. City’ program included the following activities: 

o City staff updated the BMP Pamphlet for Construction Sites and Home Remodeling Projects to 
include a wider variety of examples that illustrate proper storm water pollution prevention 
procedures. 

o City staff provided posters to Food Facilities that illustrated BMPs (Dos and Don’ts) to “Help 
Prevent Ocean Pollution”. 

 

 1
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City of Laguna Beach 
 
Reporting Period:  October 1 to December 31, 2008 
 
 
1) Discussion Items: 
None this quarter. 
 
2) Program Updates: 
The Montage resort continued through the environmental process for their redevelopment of the Ben 
Brown golf course.  No other significant updates. 
 
3) Summary of BMP’s: 
No change this quarter. 
 
4) Summary of Inspections: 
No inspections were performed in this watershed this quarter.  Two citations were written for violations of 
the Styrofoam ban. 
 
5) WURMP Activities: (These WURMP short term objectives are met by the following activities). 
 
Objective S1: Establish a Watershed Chapter Committee and encourage actions arising from its 
deliberations. 
The City participates in the 13225 directive meeting each quarter. 
 
Objective S2: Enhance the extent of public participation in watershed issues. 
The City’s Environmental Committee met three times during the quarter.  The Committee held a climate 
protection workshop in November.  City staff spoke the NPDES program attended a Chamber of 
Commerce mixer to speak on.   
 
Objective S3: Educate the public regarding priority water quality issues. 
The City coordinated with the School District and the Ocean Institute to develop a hands-on, educational 
program for Laguna Beach sixth graders. The program introduces the concepts of watersheds and the 
impacts of human activities on marine habitats and coastal water quality.  On Monday, Tuesday, and 
Wednesday the Ocean Institute open the doors to 189 Thurston School 6th graders where they participated 
in on-boat and lab experiments with the assistance of the research team from the University of California, 
Irvine Urban Water Research Center.  Laguna Beach’s mayor attended this event with the students on 
Tuesday. 
 
Objective S4: Modify jurisdictional plans and policies to reflect potential impacts to water quality at the 
watershed scale. 
No modifications this quarter. 
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City of Laguna Hills  
 
Reporting Period:  October 1 to December 31, 2008 
 
1) Discussion Items: 
Prop 84 
2) Program Updates: 
3) Summary of BMP’s: 
Oso Parkway Landscape/Wetlands Project 
 
4) Summary of Inspections: 
A city-wide inspection of active building/grading permits and empty lots was performed this 
period, and all appropriate erosion control measures were enforced.  
• 11/14/2008, 25382 Mackenzie 

The City Inspector observed the project contractor washing off the driveway. The Contractor was 
issued a corrective notice and was informed of dry cleanup methods.  Follow up inspections were 
completed. 
• 11/17/2008, 23212 Mill Creek Drive 

The City Inspector observed the project contractor storing trash and debris in the parking lot. The 
contractor was directed to implement proper containment measures. A correction notice was 
issued and site was cleaned. 
• 11/17/2008, 25252 McIntyre Street 

The City Inspector observed trash enclosures on site overflowing and not being properly 
maintained. A correction notice was issued to the contractor for containment of materials.  Follow 
up inspections were completed. 
• 10/02/2008, 24635 Julie Ave. 

The City Inspector observed the contractor storing construction material along the curb and 
gutter.  The contractor was informed of BMPs, and was issued a Construction Runoff Guidance 
manual. Follow up inspections were completed and site was cleaned. 
 
5) WURMP Activities: (These WURMP short term objectives are met by the following 
activities). 
Objective S1: Establish a Watershed Chapter Committee and encourage actions arising from its 
deliberations. 
City Staff actively participates in the Aliso Creek Watershed Committee. 
 
Objective S2: Enhance the extent of public participation in watershed issues. 
The City held its Annual Inner Coastal and Watershed Cleanup Day on September 20, 2008.  The 
next public cleanup event will be the Volunteer Connection Day in April. 
 
Objective S3: Educate the public regarding priority water quality issues. 
Various water quality educational material was passed out to the public on the Watershed 
Cleanup Day. The quarterly newsletter goes out to all City residents, and the website is regularly 
updated with educational material. 
 
Objective S4: Modify jurisdictional plans and policies to reflect potential impacts to water 
quality at the watershed scale. 
The LIP (Local Implementation Plan) is updated annually and submitted in November. 
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City or County:  LAGUNA NIGUEL 
Reporting Period:  October 1, 2008 through December 31, 2008 
 
1)Discussion Items: Status on NPDES Permit re-issuance; Proposition 84 and Measure M2; Basin 
Plan Triennial Review process 
 
2) Program Updates: 
Bacteria TMDL I Status –The “start date” for the TMDL’s 10-year compliance timeframe is contingent 
on both the TMDL and the associated Basin Plan Amendment being approved through the Office of 
Administrative Law, which will trigger the one-year time period for development of a Bacteria Load 
Reduction Plan (or a Comprehensive Load Reduction Plan).  We have been alerted that the TMDL is 
likely to be remanded by the State to the RWQCB for reconsideration of target definitions, possibly to 
an exceedance-days basis. 
Drought:  The water districts in Orange County are on “water alert” and are putting their Stage 2 
drought response plans into action.  The State approved legislation confirming that the use of tiered 
water rates would not trigger the Proposition 218 election requirement, enabling tiered rates to be 
implemented by water agencies. City staff met with MNWD staff in July to discuss coordination.   
MNWD approved its Drought Response Plan in December 2008 and is scheduling enforcement-
coordination meetings with its service area cities in February 2009.  A joint effort is being sought to 
define water budgets for many or most parcels within the service area, providing a mechanism for 
statistical tracking of water use reductions as a component of the runoff reduction program.     
 
3) Summary of BMP’s: 
Sulphur Creek Restoration Projects – The Army Corps completed its “Middle Sulphur” Phase II 
stream restoration in April 2008, and continued maintaining the site until the first week of January, 
2009.   The Middle and Upper Sulphur Projects will be monitored by biologists for 4 to 5 years.  
 
5) WURMP Activities:  
Objective S1: Establish a Watershed Chapter Committee and encourage actions arising from its 
deliberations.  Attended the quarterly Aliso co-permittees meeting.  Provided latitude/longitude data 
for grant-driven watershed/BMP projects in Laguna Niguel as a step toward a comprehensive GIS 
inventory database for Aliso overall.  
Objective S2: Enhance the extent of public participation in watershed issues.   Attended Aliso 
Stakeholders meetings.  Made a presentation on City’s stream restoration projects.    
Objective S3: Educate the public regarding priority water quality issues.   Published water 
conservation article in the City’s newsletter. 
Objective S4: Modify jurisdictional plans and policies to reflect potential impacts to water quality at 
the watershed scale.  Conducted interdepartmental meetings for better coordination of response to 
hotline or other tips when the regular respondents are sick or on vacation.   
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City or County: City of Laguna Woods 
 
Reporting Period:  October 1, 2008 to December 31, 2008 
 
 

1) Discussion Items:  None 
 
2) Program Updates: 
 
 The Program Effectiveness Assessment (PEA) was submitted for 2007-2008. 
 
 Wet Season – Prior to the wet season, letters were mailed to all property management companies, 

HOAs, and high risk businesses, regarding preventative actions that should be taken to minimize 
runoff and pollution.  During this quarter, code enforcement staff received additional training on wet 
season enforcement activities and reached out to those who received the letters. 

 
San Sebastian Construction – Staff continue to closely monitor construction activities associated with 
this new residential development. 

 
3) Summary of BMP’s: 
 

The City’s SmarTimer Edgescape Evaluation Project (SEEP) site was located on HOA property in the 
Aliso Creek watershed.  Since completion of the project, the HOA has committed to expanding the use 
of SmarTimers throughout their properties, which comprise the majority of the City’s residential area.  
City staff continue to work with and encourage the HOAs to proactively implement BMPs. 

 
4) Summary of Inspections: 

 
During this reporting period, 9 inspections were conducted in the Aliso Creek watershed.  Inspections 
were primarily associated with commercial and residential construction projects.  A notice of violation 
was issued for a construction project that failed to properly maintain BMPs. 

 
5) WURMP Activities: (These WURMP short term objectives are met by the following activities) 
 
Objective S1: Establish a Watershed Chapter Committee and encourage actions arising from its deliberations. 
 

• The co-permittees in the Aliso Creek watershed continue to meet on a quarterly basis to coordinate 
regional projects and grant applications. 

 
Objective S2: Enhance the extent of public participation in watershed issues. 
 

• The City’s Water Quality Committee met in October to address water quality and conservation 
issues, citywide, including those in the Aliso Creek watershed.  The agenda included a review of 
the City’s draft environmental plan, as well as this season’s dry weather monitoring results. 

 
Objective S3: Educate the public regarding priority water quality issues. 
 

• Staff continue to promote and distribute BMPs at the Laguna Woods Village HOA New Resident 
Orientation Programs.  During this reporting period there were six such programs that reached 
approximately 120 residents, citywide, including residents moving into the Aliso Creek watershed. 

 
Objective S4: Modify jurisdictional plans and policies to reflect potential impacts to water quality at the watershed scale. 

 
• None this quarter. 
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City of Lake Forest 
 
Reporting Period:  October 1, 2008 to December 31, 2008 
 
1) Discussion Items: 
    
 Suggested for Discussion: status of tentative order 
 
2 & 3) Program Updates/ Summary of BMPs: 
 

• SmarTimer and Edgescape Evaluation Project (SEEP) – completed review and of  
draft report. 

• The City was awarded a grant worth approximately $250,000 for irrigation 
controller upgrades.  The City initiated replacement of standard irrigation 
controllers with SmarTimer (weather-based) irrigation controllers in several 
municipal parks.   

• Continued outreach and education throughout the watershed and J01P08   
drainage area and publication of water quality articles in the City’s bi-monthly 
newsletter.   

 
4) Summary of Inspections: 
 
Commercial - 6 
Residential - 4 
Construction - 1 
 
5) WURMP Activities: (These WURMP short term objectives are met by the following activities). 
 
Objective S1: Establish a Watershed Chapter Committee and encourage actions arising from its 
deliberations. 
 
The City continues active participation in each quarterly Aliso Creek 13325 Directive 
Committee, which is the de facto Watershed Chapter Committee.  
 
Objective S2: Enhance the extent of public participation in watershed issues. 
 
The City continued to support attendance of the Tier II Public Stakeholders Group.   
 
Objective S3: Educate the public regarding priority water quality issues. 
 
City staff completed updates to the City’s website and pollution prevention web page.  
Additionally, City staff completed updates to the City’s web-based GovPopulous reporting 
system.  The City also published water quality articles related to priority water quality issues in 
the City’s informational mailer, the Leaflet. The Leaflet is distributed to all mailing addresses 
within the City on a bi-monthly basis.  Further, the City continues to provide pet waste disposal 
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bags in municipal parks which are stocked on a weekly basis.  The City has collaborated with the 
City’s solid waste disposal franchisee to display water quality placards on the side of the vehicles 
used within the City. 
 
Objective S4: Modify jurisdictional plans and policies to reflect potential impacts to 
water quality at the watershed scale. 
 
Recently, the City completed changes to the City’s appeals process in the Municipal Code.  The 
City continues to review and update the City’s Municipal Code and Stormwater Quality 
Management ordinance, General Plan, CEQA process, LIP, and other plans and policies as 
needed for program implementation.   
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City of Mission Viejo 
Reporting Period:  October 1 to December 31, 2008 
 
1) Discussion Items: 
Discussion of potential projects to partner on within the Aliso Creek Watershed for Proposition 
84 LID and IRWMP. 
 
2) Program Updates: 

• City staff received an updated schedule from the Army Corps of Engineers stating that 
the new delivery date for the draft Detailed Project Report for the English Creek Aquatic 
Restoration Project is now June 2009. 

• The City moved forward on mitigation work within English Creek required as a part of 
our Regulatory Permits for the Via Noveno & Vista del Lago Embankment and Bridge 
Protection Projects.  The City removed non-natives the week of November 24th and will 
plant of natives prior to April 30, 2009. 

 
3) Summary of BMP’s: 
No new structural BMPs were built within the Aliso Creek watershed this quarter. 
 
4) Summary of Inspections: 
Under the City’s IC/ID Program, the Water Quality Code Enforcement Division responded to 1 
complaint within the Aliso Creek Watershed and 5 complaints within the San Juan Creek 
Watershed.  There were no referrals from the Orange County Health Care Agency for restaurant-
related observations.  On behalf of the City, ECIS, Inc. performed 99 restaurant inspections.  The 
vast majority were within the Aliso Creek watershed.  Only 28 will require a re-inspection; most 
re-inspections are for minor issues. 
 
5) WURMP Activities: (These WURMP short term objectives are met by the following activities). 
 
Objective S1: Establish a Watershed Chapter Committee and encourage actions arising from its 
deliberations. 
The last Aliso Creek Directive Meeting was held October 21, 2008 at Laguna Beach City Hall. 
 
Objective S2: Enhance the extent of public participation in watershed issues. 
An Aliso Creek Stakeholders’ Meeting was held on July 31 at the Laguna Hills Civic Center. 
 
Objective S3: Educate the public regarding priority water quality issues. 
Public Works staff hosted a water quality information booth at the 20th Annual Walk Against 
Drugs on October 18. 
 
Objective S4: Modify jurisdictional plans and policies to reflect potential impacts to water 
quality at the watershed scale. 
Changes will be evaluated and performed after the adoption of the Beaches and Creeks TMDL 
by the OAL and the SWRCB, and after adoption of the new 4th term NPDES Permit.  
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Aliso Creek 13225 Directive 31st Quarterly Progress Report 
 

County of Orange 
 
Reporting Period:  October 1 to December 31, 2008 
 
 
1) Discussion Items: Status on Beaches and Creeks Bacteria TMDL Approval 
 
2) Program Updates: 
 
Aliso Creek 13225 Directive Monitoring Program – Sampling as part of the Aliso Creek Revised 
Monitoring Program was completed on September 30, 2008. An annual report summarizing reporting 
period data findings was submitted on November 15, 2008 to the Regional Board. For the first time 
bacteria levels at the Status and Trends site CTPJ01 met REC-1 water quality objectives for fecal 
coliform.  The lower levels at CTPJ01 may reflect in part a combination of upstream structural and non-
structural BMP efforts.  However, the reductions in bacteria loads from specific storm drains do not 
appear to be directly yielding significant overall improvements in downstream receiving waters.  
Development of a TMDL mandated Bacteria Load Reduction Plan will include a detailed statistical 
analysis of BMP effect in Aliso Creek as a guide to future BMP efforts. 
 
Aliso Creek Water Quality Super Project - The Army Corps of Engineers is working on completing a 
number of technical studies to finalize the baseline conditions analysis and move into the analysis of 
project alternatives. Work on the studies is expected to be completed by March 2009.  It is anticipated that 
a public meeting will be held in April 2009 to start the NEPA process. The CEQA process along with 
associated design and permitting tasks will follow soon after. 
 
TMDL Special Studies - Two Aliso Creek special studies are planned. The first study will involve 
performing a validation and data needs assessment for the dry weather model used in the Beaches and 
Creeks TMDLs.  This study is scheduled to begin in early 2009.  The second study will involve a 
recreation use needs assessment to develop a plan to evaluate the frequency and nature of contact water 
recreation in Aliso Creek in relation to TMDL objectives.  Work on this study has been put on hold 
pending the status of model study findings.     
 
3) Summary of BMP’s: 
 
Clear Creek Treatment System (J01P28) – The problem with silt blockage of the basket strainer 
washer recurred in late September. Basket strainer water supply modifications were made in late 
November to modify the wash system to use filtered water and operation of Clear Creek facility resumed 
on December 29th.  The system will continue to be operated throughout the wet season but will be 
periodically turned off in anticipation of forecasted storm events. 
 
4) Summary of Inspections: 
 
Portola Pit Corporate Yard – A quarterly inspection of the County facility was conducted on October 
16th. During the inspection a vehicle stored at the yard was observed leaking oil. The affected area was 
cleaned and an oil pan was placed beneath the vehicle.  Staff were instructed in proper vehicle and 
equipment maintenance BMPs. 
 
South County Repair Shop – An inspection of this County repair shop was conducted on September 18. 
No issues were noted. 
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5) WURMP Activities: (These WURMP short term objectives are met by the following activities). 
 
Objective S1: Establish a Watershed Chapter Committee and encourage actions arising from its 
deliberations. 
 
Aliso Creek 13225 Directive/Bacteria TMDL Working Group organized by the County, meets quarterly 
to discuss the progress of the program.  The last quarterly meeting was on October 21, 2008. 
 
Objective S2: Enhance the extent of public participation in watershed issues. 
 
Inside the Outdoors, administered through the Department of Education and with the support of the 
Orange County Stormwater Program, offers several programs to students that promote water and 
stormwater knowledge. Three programs were offered during this quarter:   
 
Outdoor Science School - A total of 237 fifth and sixth grade students from schools within the Aliso 
Creek watershed attended the four or five-night overnight program where students discover the water 
cycle through real-life experiences.    
 
Drip Drop Workshop - A total of 97 fourth and fifth grade students participated in the program which 
teaches students about the water cycle and stormwater issues through the use of games and group 
activities.   
 
Water Station Activity - A total of 554 fifth grade students from the Aliso Creek watershed area 
participated in the activity which gives students an understanding of where the water in Orange County 
comes from as well as how watersheds are shaped by the water cycle.  Issues associated with 
development and urban runoff were also addressed.  
 
Objective S3: Educate the public regarding priority water quality issues. 
 
None this quarter. 
 
Objective S4: Modify jurisdictional plans and policies to reflect potential impacts to water quality at the 
watershed scale. 
 
None this quarter. 
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Aliso Creek Watershed Project List 
 

#1 Project Scope Project Lead 
/Agency Comments Location 

1 Aliso Creek Water Harvesting 
Project  
 

Divert 0.8 MGD Aliso Creek water, 
for filtration, salts removal through 
RO or microfiltration process, and 
blend this water with the District's 
recycled water to lower the overall 
salt content. 
 

Mike Dunbar, South Coast 
Water District 
(949) 499-4555 

Working on permits and other 
approvals required. Anticipate project 
could be in place in 2008. 
  

-117.737613,  
33.517736 

2 Coastal Treatment Plant Access 
Bridge Stabilization Project 

 Tom Rosales 
Brian Peck 
SOCWA  

Corps Section 206 project currently 
in contract negotiations. 

-117.737613, 
33.517736 

3 
 
 

Rehabilitation of East Aliso Creek 
Emergency Sewer Project 
 

Sludge force main to Regional plant 
 

Bob Gumerman, MNWD  
(949) 643-2006 

Project incorporated into Aliso Creek 
Water Quality SUPER Project.  

 

4a Middle Sulphur Creek Ecosystem 
Restoration  

2,000 l.f. stream restoration project USACE/City of Laguna Niguel 
 

Ph. I completed Spring 2006.  Ph. II 
Federal funding confirmed; work 
proceeding 2007. 

-117.7074379130, 
33.5320407521 

4b Orange Coast Watershed Center 8,000 s.f. learning center (proposed) Marlene Brajedic, OC Parks 
 
Niguel Botanical Preserve 

Partnership with OC Parks under 
development.  Probable site is in 
Aliso Woods Canyon Wilderness 
Park. 

-117.7200101270, 
33.5514957393 

5 Upper Sulphur Creek Restoration 1.7 mile stream restoration on HOA 
properties 

Nancy Palmer, City of Laguna 
Niguel (949) 362-4384 
USACE 

Construction completed February 
2006. See 
www.coastalconservancy.ca.gov/scw
rp/Projects/2003-Project-
Descrips.pdf 

3 locations see 
Project Locations 
Spreadsheet 
 

6 Wetland Capture and Treatment 
@ J03P02 

3 treatment wetlands serving 0.9 sq. 
mi. 

Nancy Palmer, City of Laguna 
Niguel (949) 362-4384 

Completed - 2004 
 

-117.7099950320, 
33.5534061812  

7 City of Laguna Niguel Narco 
Channel/Sulphur Creek 
Restoration (same as Narco 
Channel Water Quality 
Improvement Restoration) 

800’ stream restoration at flood 
channel 

George Edwards, County of 
Orange, OC Watersheds 
Program 
 (714) 955-0614 
Nancy Palmer, City of Laguna 
Niguel (949) 362-4384 
 

Construction under way Spring 2007. 
Planting completed in September 
2007.  

3 locations see 
Project Locations 
Spreadsheet 
 

                                                 
1 Projects marked with X were either combined into other projects or not implemented, see Comments 
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#1 Project Project Lead Scope Comments Location /Agency 
8 J01P28 Media Filter and UV 

Light Disinfection Treatment 
System.  

Treats drainage from Aliso Town 
Center area. 

George Edwards, County of 
Orange, OC Watersheds 
Program 
 (714) 955-0614 
 
 

County successfully repaired 
dissipation basin, refitted treatment 
facility components, and restarted the 
treatment facility in late June 2008.  
Basket strainer water supply 
modifications were made in late 
November 2008 to modify the wash 
system such that the filtered water 
rather than pre-filtered water is used 
in the wash system. County to 
continue to evaluate performance and 
determine whether to implement 
basin pretreatment modifications or 
to continue to refine existing 
treatment facility components and 
operational practices. 

-117.71584, 
33.57472 

9a Wood Cyn. Stabilization & 
Restoration Project (spin-off of 
Aliso Creek Watershed Study) 

Restore degraded riparian habitat 
along approximately 3.5 miles of 
Wood Canyon Creek and its 
tributaries, which flow into the Aliso 
Creek. 

Zoila Finch, County of Orange, 
OC Watersheds Program  
714-955-0618 
 

Project will be incorporated in the 
Aliso Creek Watershed study being 
conducted by the USACE. 

-117.737618, 
33.541117 

9b Wood Canyon Emergent Wetland 
Project 
 

Create wetland habitat using native 
riparian/wetland plant species to 
enhance habitat-support functions 
within an existing detention basin. 

City of Aliso Viejo – Moy 
Yahya 
(949) 273-0272 
John Whitman 
(949) 425-2530 
 
 

City continues the implementation of 
a mitigation monitoring plan. The 
objective of the plan is to evaluate 
performance standards and the 
success of this project. Monitoring 
plan includes water quality testing 
and site observations of the plant and 
aquatic habitat species 

-117.74532, 
33.58237 

10 
 

Aliso Creek Mainstem Project 
(study determined that project 
was not feasible.) 

 Zoila Finch, County of Orange, 
OC Watersheds Program  
714-955-0618 
USACE 

 Start -117.718720, 
33.552063 
End -117.738382, 
33.517585 

11 English Creek Aquatic Habitat 
Restoration Project 
 

Aquatic and habitat restoration, slope 
stabilization and structural 
modifications to prevent scour at 
bridge crossings and at storm drain 
outfalls. 

Mission Viejo  
Joe Ames  
(949) 470-8419.  
 
USACE –  
Kirk Brus  
(213) 452-3876 
 

Total project value is estimated at 
$5.2 million.  The Army Corps is 
currently writing the Detailed Project 
Report that will outline the chosen 
management measure for future 
design and construction.  Estimated 
completion of the DPR: June 2009. 
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#1 Project Project Lead Scope Comments Location /Agency 
12 

 
Streambank Stabilization  Bob Hill, El Toro Water 

District  
(949) 837-7050 x219 

  

13 Munger Sand Filter Water Quality 
Project 

Upstream filtration George Edwards, County of 
Orange 
OC Watersheds Program 
(714) 955-0614 

Performance evaluation of the pilot 
scale system completed in March 
2007.  System presently inactive 
pending County decision on ultimate 
disposition of the presently 
undersized system. 

-117.67677, 
33.63343 

14 Recreation Analysis for AWCWP 
& Aliso Beach (part of Aliso 
Creek Mainstem Project) 

  Project discontinued, incorporated 
into the Aliso Creek Mainstem 
Project. 

 

15 Laguna Hills Wetlands at J05 
(Aliso Hills Channel) 
 

Constructed wetlands in J05 (Aliso 
Hills Channel) near Aliso Creek, and 
the western pond turtle habitat 
mitigation project as identified in the 
EIR for the Laguna Hills Community 
Center. 

City of Laguna Hills   
Ken Rosenfield 
(949) 707-2650 
 

Project has been completed. -117.700832, 
33.590966 

16 Identification of Regional BMP 
Retrofitting Opportunities (Draft) 
 

Study to determine possible sites and 
projects to mitigate against pollutants 
of concern within watersheds. 

Richard Boon 
County of Orange 
OC Watersheds Program 
(714) 955-0670, 
Richard.Boon@rdmd.ocgov.co
m 
 

Prepared by RBF Consulting, Inc.  

17 Dairy Fork Bio-Filtration Basin Flood Program County Flood Control District 
 
 

Grant not implemented.  

18 ACWHEP Stabilization  Zoila Finch, County of Orange, 
OC Watersheds Program  
714-955-0618 

Project incorporated into Aliso Creek 
Water Quality SUPER Project 

 

19 NROC Exotic Species Abatement 
& Bio-Monitoring Stations  

 Trish Smith, Irvine Ranch Land 
Trust 

w/USGS  

20 Vista Del Sol Debris Basin Expand .08 acre flood control debris 
basin to .15 acre 
 

Three Arch Bay Community 
Services District 

Construct 3 to 9ft compacted fill 
berm, concrete spillway and grade 
530 cu yards of material to increase 
volume of basin. 

 

21 Aliso Creek Golf Course/ 
Montage Group 
 

Golf course re-design, BMPs, 
bioswales, retention, streambank 
stabilization 

Greg Vail,  
Athens Group 
949-499-4794 

 -117.74686, 
33.512682 

22 Prop 50 ET Controller Grants Decrease urban runoff Joe Berg, MWDOC (714) 593-   
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#1 Project Project Lead Scope Comments Location /Agency 
5008 

23 Landscape Renewal Rebates (e.g, 
"Greenback") 
 

Decrease urban runoff and pollution City of Laguna Niguel 
City of Laguna Hills 
 

Implementation of pollution 
prevention projects completed 
September 2006.  Sulphur Solution 
Project final report was completed 
and submitted this quarter. 

Various, see Project 
Locations 
Spreadsheet 
 

24 Sulfur Solution “Control” 
SubProject 

Retrofit catch basins with screens to 
catch debris 

City of Laguna Hills 
City of Laguna Niguel 

Project completed – 258 catch basins 
retrofitted.  Sulphur Solution Project 
final report was completed and 
submitted this quarter. 

Various, see Project 
Locations 
Spreadsheet 
 

25 Alicia Parkway Median Island 
Landscape Rehabilitation Project 

Conversion to low water use plants 
on Alicia Parkway Median Island 
from Moulton Pkwy. to Paseo De 
Valencia 

City of Laguna Hills 
Ken Rosenfield 
(949) 707-2650 
 

Project completed in Winter of 2007.  
Final Reporting shall be completed in 
early 2008.  Sulphur Solution Project 
final report was completed and 
submitted this quarter. 

-117.703657, 
33.586881 

26 El Toro Road Traffic and 
Landscape Project 

Installation of a new hydrodynamic 
separator and retrofit catch basins 
with filter inserts.  

City of Lake Forest 
Devin Slaven 
(949) 461-3436 

  

27 Prop 40 SmarTimer Edgescape 
Evaluation Project (SEEP) 

Pollution reduction and water 
conservation via automatic irrigation 
controller rebate program and 
outreach/education  

Watershed Cities, MWDOC, 
IRWD, and SWRCB. 
Steve Hedges, MWDOC 
(714) 593-5023 

Pre-Monitoring started Spring 2007.  
BMP implementation at 23 sites, 
completing in April 2008.  Post-
monitoring beginning late May 2008 
through August 2008. 

Various see Project 
Locations 
Spreadsheet  

28 El Toro Frontage Road 
Stormdrain Improvement Project 

Installation of new stormdrain and 
five catch basin filter inserts 

City of Lake Forest 
Devin Slaven 
(949) 461-3436 

  

29 CalFed Urban Runoff Evaluation 
Project 

Evaluating BMPs Effectiveness to 
Reduce Volumes of Runoff and 
Improve the Quality of Runoff from 
Urban Environments 

UC Cooperative Extension 
Darren L. Haver 
(714) 708-1613 

Evaluation sites: 
Cities of: Aliso Viejo, Laguna 
Niguel, San Juan Capistrano. 

Various, see Project 
Locations 
Spreadsheet 

30 El Toro Road Parkway Project Conversion to low water use plants 
on El Toro Road median Island from 
Ave. de la Carlota to Regional Center 
Drive. 

City of Laguna Hills 
Ken Rosenfield 
(949) 707-2650 
 

Project to be completed by summer 
2009. 

-117.7088889, 
33.61361111 

31 
 
 

Aliso Creek Water Quality  
SUPER (Stabilization, Utility 
Protection, Environmental 
Restoration) Project 

 Zoila Finch, County of Orange, 
OC Watersheds Program  
714-955-0618 

The Corps is currently completing a 
number of technical studies:  
Hydrology & Hydraulics, Sediment 
Transport, Geotechnical, 
Environmental Resources, 
Economics, and Cultural Resources 
to finalize the baseline conditions 

Aliso and Wood 
Canyons Park Areas 
(Treatment Plant to 
Awma Road) 
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#1 Project Project Lead Scope Comments Location /Agency 
analysis and move into the analysis 
of project alternatives. 

32 Aliso and Wood Canyons 
Wilderness Park Resource 
Management Plan (AWCWP 
RMP) 

AWCWP RMP – Establish general 
goals and specific long-range 
resource management policies 
necessary to protect, enhance, and 
perpetuate the resource values within 
the park.   Elements include policies 
for managing and monitoring the park 
including a 
conceptual programmatic approach 
for water quality preservation and/or 
improvement. 

County of Orange 
OCCR/ OC Parks 
Joanne Quirk 

Draft RMP Responses to Comments 
being Prepared 

Aliso and Wood 
Canyons Park Areas 
(Entire Park) 

33 Prop 13 SmarTimer 
evapotranspiration irrigation 
controllers within the J01P08 
tributary area  

The program promotes the retrofit of 
existing irrigation controllers with 
automatic "weather-smart" ET 
controllers through a rebate incentive. 

City of Lake Forest, MWDOC, 
IRWD, and SWRCB 
 

Letters were sent in December 2005 
to individual homeowners, inviting 
them to participate in this rebate 
program.  Monitoring was completed 
in December 2006.  Findings include 
an approximately 10% participation 
(50 out of 500 homes) and a net 
decrease in runoff flow of 
approximately 55%.  
 

 

34 Oso Parkway Landscape 
Improvements 
 

This project will reduce runoff 
through landscaping, irrigation and 
the installation of a bio-swale.  Water 
will be treated by the bio-swale and 
wetland basin. 

City of Laguna Hills 
Ken Rosenfield 
(949) 707-2650 
 

Construction of a drainage bio-swale, 
wetland, new landscaping, efficient 
irrigation 

-117.697392, 
33.574046 
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EXECUTIVE SUMMARY 
 
This Integrated Report includes the California Regional Water Quality Control 
Board, San Diego Region (San Diego Water Board) recommendations for 
changes to both the Clean Water Act (CWA) Section 303(d) List of Water Quality 
Limited Waterbodies, and CWA Section 305(b) report on the water quality of 
waterbodies within the San Diego Region.   
 
The Introduction provides the context and purpose of this report, and an overview 
of the approach used to determine the status of each waterbody.  In addition, it 
describes the public process that will be used to finalize the Integrated Report, 
including adoption of the proposed changes to the 303(d) list.  The remainder of 
the report describes data sources used, the water quality objectives and criteria 
against which data were compared, the methodology used to compare the 
available data and applicable criteria to assess the water body’s attainment of 
water quality standards and determine potential 303(d) listings, and the 
methodology used to categorize waterbody segments according to their ability to 
support the designated beneficial use(s).   Following descriptions of the 
methodologies, the results are briefly summarized and discussed in the text, with 
detailed results reported in the appendices.  Appendix A includes proposed 
changes to the 303(d) list.  Appendix B includes a summary of all decisions for all 
assessed water bodies.  Appendices C through H provide lists of waterbodies in 
each beneficial use support category identified by the Integrated Report.  
Appendix I presents “fact sheets” for each waterbody-pollutant combination that 
was analyzed for the proposed 303(d) listing decisions.  These fact sheets 
include a proposed listing decision and at least one “Line of Evidence” (LOE) 
describing the data and information used as a basis for each proposed decision.  
Appendix J describes other miscellaneous changes to the 303(d) list.  Appendix 
K provides citations for all of the references used in developing this Integrated 
Report.   
 
Water quality data were submitted by dischargers regulated by the San Diego 
Water Board and by outside agencies resulted in significantly more information 
than was available during the previous updates of the 303d List.  The number of 
new, original, and revised decisions in the database is 2,599.  There are a total of 
proposed 1,637 decisions on waterbody-pollutant combinations in 2008.  These 
proposed decisions include 345 listing 303(d) listing decisions and 134 proposed 
de-listings.  The large number of revised listings is likely due to the large volume 
of new water quality data that was available since the most recent (2006) 303(d) 
list update, the protective water quality standards applicable to these 
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waterbodies, and the requirements of the Listing Policy1 to evaluate all readily 
available data.  Therefore, the number of proposed revised listings does not 
necessarily reflect an overall decrease in water quality since the previous (2006) 
listing cycle and, but rather, reflects an increase in the amount and better 
organized water quality data available for consideration.   
 
For the current version of the Integrated Report, 274 waterbody segments were 
placed into one of five beneficial use support categories based on the evaluation 
of the available water quality data.  The categories and numbers of waterbodies 
in each category are listed below. 

1. All core beneficial uses are supported (no waterbody segments);  

2. At least one core beneficial use is supported (87 waterbody segments);  

3. Insufficient information to determine if beneficial use is supported (25 wa-
terbody segments);  

4. At least one beneficial use is not supported but a TMDL is not needed (6 
waterbody segments) 

5. At least one beneficial use is not supported and a TMDL is needed (156 
waterbody segments).   

 
The Integrated Report categorizes water bodies according to their ability to 
support core beneficial uses, including municipal and domestic drinking water 
supply, aquatic life, fish consumption, shell fish harvesting, contact recreation, 
and non-contact recreation. 
 
The Draft Integrated Report was posted in the San Diego Water Board’s website 
on August 31, 2009, and is available for public review and comment.  A public 
notice for the availability of the Draft Integrated Report was also published in the 
following newspapers: San Diego Union Tribune, Press-Enterprise, and The 
Orange County Register on September 1, and North County Times on 
September 3, 2009.  The public comment period occurred from the date of public 
notice of September 1, 2009.  The San Diego Water Board staff provided written 
responses to written public comments received within the extended written 
comment period ending on October 26, 2009.  The San Diego Water Board 
circulated a draft Integrated Report for public review and comment from August 
31, 2009 to November 18, 2009, and convened a public hearing during the San 
Diego Water Board meeting on November 18. 2009, to discuss the Draft Final 
Integrated Report. A revised Draft Final Integrated Report, incorporating public 

                                            
1 State Water Board, Water Quality Control Policy for Developing California’s Clean Wa-
ter Act Section 303(d) List, dated September 30, 2004. 
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comments, will be considered for adoption by the San Diego Water Board during 
the next available board meeting.  
 
The San Diego Water Board circulated a draft Integrated Report for public review 
and comment from August 2009 to October 2009, and convened a public hearing 
during the San Diego Water Board meeting in October 2009 to discuss the Draft 
Final Integrated Report. The Regional Board received many public comments 
during the public workshop October 12, 2009, and subsequent written comments 
in 33 letters containing over 450 separate comments.   Responses to written 
public comments received within the comment period are included in Appendix L.  
These public comments resulted in several changes to the updates of the 303(d) 
list, as proposed in the Draft Integrated Report.  The Draft Final Integrated 
Report, including revisions to the proposed updates to the 303(d) list, was is 
scheduled to be  considered heard for adoption by the San Diego Water Board 
members on December 16, 2009.   
 
Changes to the 303(d) list for the San Diego Region must be considered for ap-
proval by the San Diego Water Board during a public meeting and after consid-
eration of public comments.  The updated 303(d) list must be approved by the 
State Water Resources Control Board as well as the U. S. EPA before becoming 
final.  
 
A copy of this draft Integrated Report and all the supporting appendices is avail-
able from the San Diego Water Board web site at:     
http://www.waterboards.ca.gov/sandiego/water_issues/programs/303d_list/index.
shtml    
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INTRODUCTION 
 
The federal Clean Water Act (CWA) gives states the primary responsibility for protecting and 
restoring water quality.  In California, the State Water Resources Control Board and nine 
Regional Water Quality Control Boards (Water Boards) are the agencies with the primary 
responsibility for implementing federal Clean Water Act requirements, including developing and 
implementing programs to achieve water quality standards.  Water quality standards include 
designated beneficial uses of waterbodies, criteria or objectives (numeric or narrative) which 
are protective of those beneficial uses, and policies to limit the degradation of water bodies.  
The water quality standards for waterbodies in the San Diego Region are primarily2 contained 
in the Water Quality Control Plan (Basin Plan) for San Diego Region Basin.       
 
Clean Water Act Section 305(b) requires each state to report biennially to the United States 
Environmental Protection Agency (U. S. EPA) on the water quality condition of its waters.  
CWA Section 303(d) requires each State to develop, update, and submit biennially to the U. S. 
EPA a list of waterbodies or segments that are “impaired or threatened” which either do not 
meet, or not expected to meet, water quality standards.  Impaired waterbodies or segments on 
the 303(d) list must be addressed through the development of TMDLs or by other means as 
described in the State’s Water Quality Control Policy of Addressing Impaired Waters (SWRCB, 
2005).    
 
In conformance with U. S. EPA guidance (U. S. EPA, 2005), the Water Boards are preparing a 
single state-wide Integrated Report that meets the reporting requirements of CWA sections 
303(d) and 305(b).  The proposed changes to the 303(d) list (see Appendix A) were developed 
by the San Diego Water Board staff in conformance with the Water Quality Control Policy for 
Developing California’s Clean Water Act Section 303(d) List (Listing Policy, SWRCB, 2004), 
which describes the requirements for developing the 303(d) List in California.  Not all of the 
Listing Policy requirements are reiterated in this report, but key requirements are mentioned in 
the context of explaining the methodologies used.   
 
In order to meet CWA Section 305(b) requirements of reporting on the water quality condition 
of waters, each waterbody segment was assigned to one of five non-overlapping, overall 
beneficial use-support categories based on the assessment of the available water quality data.  
For each waterbody segment assessed, a beneficial use support rating of fully supporting, not 
supporting, or insufficient information is determined for each of six “core” beneficial uses: 
drinking water supply, aquatic life, fish consumption, shell fishing, contact recreation, and non-
contact recreation.  Each waterbody segment is then assigned to one of the Integrated Report 
beneficial use categories below.  These categories are based on the U. S. EPA guidance (U. 
S. EPA, 2005), but contain some modifications based on California’s 303(d) Listing Policy: 

                                            
2 Additional water quality standards applicable to the surface waters in the San Diego Region are contained in the 
State Board’s Ocean Plan and Thermal Plan, as well as federally promulgated California Toxics Rule (CTR) (U. 
S. EPA, 2003). 
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Category Description 

1  Evidence shows all beneficial uses supported. 

2 Evidence shows that at least one beneficial use is supported and available 
information either does not show impairment or is insufficient to determine 
impairment of other uses. 

3  Evidence is insufficient to make use support determinations. 

4A.   Evidence shows at least one use not supported (but a Total Maximum Daily Load 
(TMDL) is not needed).  A TMDL has been developed and approved by  

U. S. EPA and is expected to result in the attainment of the water quality 
standard within a reasonable, specified time frame. 

4B.   Evidence shows at least one use not supported (but a Total Maximum Daily Load 
(TMDL) is not needed).  An existing regulatory program is expected to result in 
the attainment of the water quality standard within a reasonable, specified time 
frame. 

4C.  Evidence shows at least one use not supported (but a Total Maximum Daily Load 
(TMDL) is not needed).  Impairment caused by non-pollutant sources.  No 
provision for this exists in California. 

5       Evidence shows at least one use not supported (and a TMDL is needed). 

 
 
Category lists 4 and 5 include the 303(d) list of impaired or threatened waterbody segments in 
the San Diego region, and thus require public review and approval by the San Diego Water 
Board.  Once the changes to the 303(d) list of impaired or threatened waterbody segments in 
the San Diego Region are approved by the San Diego Water Board, the Integrated Report for 
the San Diego Region, including proposed changes to the 303(d) list will be submitted to the 
State Water Resources Control Board (SWRCB).  The SWRCB will review and approve 
changes to the 303(d) list for all Regions and produce a California Integrated Report to be 
submitted to the U. S. EPA for final approval.  California’s current 303(d) list was adopted by 
the SWRCB and the U. S. EPA in 2006.       
 
 
Assessment Process 
The water quality assessment process for 305(b) and 303(d) begins with the evaluation of data 
collected from the monitoring activities in the region.  The monitoring information is critical to 
understand and protect beneficial uses of water, develop water quality standards, and deter-
mine the effect of pollution and pollution prevention programs.  Determining the exceedances 
of water quality standards, objectives, criteria, and guidelines (protective limits) forms the basis 
of water quality assessment for 303(d) and 305(b).  Whether or not these protective limits are 
exceeded determines a water segment’s ability to support its assigned beneficial uses and also 
determines whether to list, or not list, the pollutant exceeding its protective limits. 
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DATA AND INFORMATION USED FOR THE ASSESSMENT 
 
The State Water Board solicited data from the public by issuing a formal solicitation notification 
on December 4, 2006, and again on January 30, 2007.   Data were received through 
December 2007.  In addition to the data received during solicitation, other readily available 
data from numerous other sources were assessed for the preparation of this Integrated Report, 
including the following:   
 

 Data and information supporting the 2006 California CWA Section 303(d) list;   

 National Pollutant Discharge Elimination System (NPDES) Program, including storm-
water permit monitoring 

 Surface Water Ambient Monitoring Program (SWAMP)3 

 San Diego Water Board TMDL Program monitoring 

 San Diego County Beach monitoring 

 Orange County Beach monitoring 

 Regional Harbor Monitoring Program Pilot Project 2005-06 and 2006-07 

 Cities of Orange County, 2008, Orange County Storm water Program 2004-2007 

 City of Dana Point Public Works Department, 2007, Ocean Bacteriological Data 
Evaluation for Dana Point HAS 

 City of Laguna Beach, 2008, Supporting Data for the Ocean Bacteriological Data 
Evaluation for City of Laguna Beach, 1999 through 2006 

 City of San Diego, 2009, Semi-Annual Report: Addressing Floating Material in Chollas 
and Paleta Creeks 

 County of Orange, 2007, The National Pollutant Discharge Elimination System 
(NPDES) Municipal Storm water Permit, Coastal Storm Drain Outfall Program 

 County of Orange, 2007, Annual Ocean and Bay Water Quality Report, 2006 

 County of San Diego, 2008, Department of Environmental Health, Ocean & Bay Rec-
reational Water Quality Program, 2007, AB 411 monitoring data 1999 – 2007 

 County of San Diego Department of Environmental Health. 2007. Department of Envi-
ronmental Health, Land and Water Quality Division. San Diego County Beach Closure 
and Advisory Report 

 Department of Fish and Game, 2008, Fish and Game IBI Data 

 Department of Fish and Game, 2008, Post Fire Study IBI Data 

 Orange County Ocean Water Protection Program. 2008. Orange County. 2007. 

                                            
3 More detail on the SWAMP water monitoring studies is available on the San Diego Water Board SWAMP 
website at: http://www.waterboards.ca.gov/sabdiego/ 
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 Historical Bacteriological Water Quality Data, Riverside County, 2008, Santa Margarita 
Region Monitoring Annual Report Fiscal Year 2006-2007, Stream Bioassessment Data. 

 San Diego County, 2008, Stream Bioassessment Data 2002-2007 

 San Diego Regional Water Quality Control Board, 2008, SDRWQCB Bioassessment 
data 2007 

 Weston Solution, Inc., 2008, Rapid Stream Bioassessment Field Sampling 

 Others 
 
Data that were considered to be a priority for 303(d) listing review included:  indicator bacteria 
for beaches, the Surface Water Ambient Monitoring Program (SWAMP) data, NPDES storm 
water program data, and reservoir drinking water assessment data.   Staff also reviewed the 
macroinvertebrate community structure data from streams collected by SWAMP, California 
Department of Fish and Game, and others.  The SWRCB prioritized the SWAMP and beach 
data.  The San Diego Water Board management requested that the other three datasets be 
made a priority.   
 
Water quality data developed from internal regulatory programs and provided by outside 
agencies resulted in significantly more information than was available during previous 303(d) 
list updates.  The individual “fact sheets” (described below) for each assessed waterbody 
segment-pollutant combination contain specific references to the data upon which each 
proposed 303(d) listing decision is based.  The electronic versions of these fact sheets4 also 
contain Internet links to the files and documents containing the actual data and information 
used.         
   
Data Processing and Analysis 
 
This section provides a description of the process for development of Lines of Evidence 
(LOEs), the contents of the LOEs, and the standards and evaluation guidelines used to deter-
mine the categories of water segments.  
 

Data Processing  
All readily available data and information in the administrative record was considered in the 
development of the 2008 Integrated Report. Four San Diego Water Board staff developed 
LOEs in the State’s California Water Quality Assessment (CalWQA) database that summa-
rized the available data and information, and used these LOEs to make 303(d) listing decisions 
and overall beneficial use support ratings. 

Contents of the LOEs 

LOEs contain an assessment of available data.  An assessment can either be of numeric or 
narrative data.  LOEs are entered into the CalWQA database and contain specific information 
that is used to determine if water quality standards for that water segment-pollutant combina-
tion are being met.  This specific information includes the beneficial use(s) impacted; the pol-

 
4 See Appendix H of this Integrated Report. 
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lutant name(s) pertaining to that water segment and data; the water quality objective (WQO), 
criterion (WQC) or guideline used to assess the data; detailed information specific to that data; 
how the data were assessed including the type of data, the total number of samples assessed 
and those samples that exceeded the WQO, WQC or guideline; where and when the monitor-
ing occurred; and references on the sources of the data.  
 

Analysis 
Analysis begins when the pollutant sampling results, described in the LOE, are compared with 
the pollutant’s water quality standards, criteria, objectives and guidelines that were developed 
to protect water quality.  Results of this comparison, in terms of numbers of exceedances, and 
beneficial use being evaluated in this comparison, are recorded in the LOE.   
 

Standards Used in the Analysis 
Standards used include applicable water quality objectives or water quality criteria; and, for in-
terpretation of narrative water quality objectives, the evaluation guidelines are identified and 
used in data analysis. 
 
WATER QUALITY OBJECTIVES, CRITERIA AND GUIDELINES USED 
TO ASSESS ATTAINMENT OF WATER QUALITY STANDARDS  
 
The development of the 303(d)/305(b) Integrated Report, includes readily available water 
quality data compared to water quality objectives established in federal and state legal 
documents, including the following: 
 

 Water Quality Control Plan for the San Diego Basin (Basin Plan) 

 Maximum Contaminant Levels (MCLs) promulgated by the California Department of 
Public Health or US EPA, whichever is more stringent 

 California Toxics Rule (CTR) Criteria 

 California State Water Resources Control Board, 2006, Water Quality Control Plan 
Ocean Waters of California (Ocean Plan) 

 
For pollutants without numeric water quality objectives, MCLs or CTR Criteria, “evaluation 
guidelines” were used to interpret the Basin Plan’s narrative objectives in accordance with 
Section 6.1.3 of the Listing Policy, which states: 
 

“Narrative water quality objectives shall be evaluated using evaluation guidelines.  
When evaluating narrative water quality objectives or beneficial use protection, 
RWQCBs and SWRCB shall identify evaluation guidelines… (that) …may be 
used if it can be demonstrated that the evaluation guideline is: 

 
 Applicable to the beneficial use 

 Protective of the beneficial use 
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 Linked to the pollutant under consideration 

 Scientifically-based and peer reviewed 

 Well described 

 Identifies a range above which impacts occur and below which no or few 
impacts are predicted.  For non-threshold chemicals, risk levels shall be 
consistent with comparable water quality objectives or water quality 
criteria. 

 
RWQCBs shall assess the appropriateness of the guideline in the hydrographic 
unit. Justification for the alternate evaluation guidelines shall be referenced in the 
waterbody fact sheet” (SWRCB, 2004). 

 
 
For screening and assessing data for potential 303(d) list changes, evaluation guidelines were 
selected that provide adequate protection to the most sensitive designated beneficial use, 
which is consistent with the Listing Policy.  The evaluation guidelines used include the 
following:   
 

 U. S. EPA’s Ambient Water Quality Criteria for Bacteria (U. S. EPA, 1986) 

 OEHHA fish contaminant guidelines (OEHHA 1998, OEHHA 2008)   

 For ammonia, the U. S. EPA ambient freshwater aquatic life criteria were used.   

 For salt, the low-end value (900 uS/cm) of the Secondary Drinking Water MCL range 
(900 uS/cm – 1600 uS/cm) was used.   

 For temperature, sections 3.2 and 6.1.5.9 of the Listing Policy were followed.  
Temperature criteria developed by U. S. EPA Region10, Guidance for Pacific Northwest 
State and Tribal Temperature Water Quality Standards (U. S. EPA, 2003), were used as 
evaluation guidelines.  Information available on current water temperature conditions 
and information on historic use of the waters by salmon and steelhead were used to 
develop proposed 303(d) list changes.   

 For bacteria, section 3.3 of the Listing Policy was followed.  Water quality criteria for 
bacteria were from the California Ocean Plan (SWRCB, 2005); they are expressed in 
two forms: Single Sample Maximum and Geometric Mean.  Three indicator bacteria 
(Total Coliform, Fecal Coliform and Enterococcus) were evaluated for beneficial uses of 
Shellfish Harvesting, Contact Water Recreation, and Non-contact Water Recreation.   

 U.S. EPA, 2002. Short-term Methods for Estimating the Chronic Toxicity of Effluents 
and Receiving Waters to Freshwater Organisms. Fourth Edition, October 2002 

 United State Environmental Protection Agency, 2006, Fact Sheet: Final Recommended 
Aquatic Life Ambient Water Quality Criteria for Diazinon 

 Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse 
Biological Effects Within Ranges of Chemical Concentrations in Marine and Estuarine 
Sediments 
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 Peter R. Ode, Andrew C. Rehn, and Jason T May. 2005. Environmental Management 
Volume 35, No. 1, pp. 1-13. A Quantitative Tool for Assessing the Integrity of Southern 
Coastal California Streams. 

 Toxicity – SWAMP data was evaluated according to SWAMP toxicity guidelines.  Other 
toxicity data evaluated with guidelines in the Waste Discharge Requirements for 
Discharges of Urban Runoff from the Municipal Separate Storm Sewer Systems 
Draining the Watersheds of the County of San Diego, the Incorporated Cities of San 
Diego, the San Diego Unified Port District, and the San Diego County Regional Airport.  
Order No. R9-2007-0001. 

 
 
DEVELOPMENT OF THE PROPOSED 303(D) LIST CHANGES 
 
 
Pollutant water segment listing decisions and beneficial use support ratings are determined 
and developed in the CalWQA database.  These decisions are created by summarizing all 
relevant LOEs for a water segment pollutant combination and, based on the Listing Policy, de-
termine if the number of exceedances constitute listings. 
 
2008 303(d) Listing Decisions in the San Diego Region  
 
Available data were evaluated for quality control and suitability for use.  Data of acceptable 
quality were used to assess water quality in associated waterbodies, and waterbody-pollutant 
combinations were developed to determine “list” or “de-list” status.  Detailed assessments 
were documented in the “fact sheets” and each source of available data and information was 
considered as one line of evidence (LOE) in the fact sheets.   
 
All of the fact sheet information and beneficial use support ratings for assessed California 
waterbodies are stored in the Water Boards’ California Water Quality Assessment (CalWQA) 
database.  The CalWQA database was developed to store detailed water quality assessment 
information and to help produce the Integrated Report.  The database is designed so that this 
information can be exported to the U. S. EPA’s Assessment Database at the end of each 
assessment cycle.  The assessment fact sheets (contained in Appendix H), as well as the lists 
of waterbody segments in each Integrated Report category (contained in Appendices C 
through G), were produced directly from the report functions of the CalWQA database.  The 
electronic versions of the CalWQA fact sheets contain Internet links to the water quality 
objectives and evaluation guideline documents, and to the documents containing the water 
quality data and information for each assessed waterbody segment. 
 
For the purposes of meeting SWAMP program goals, all available SWAMP data were 
evaluated by San Diego Water Board staff.  Fact sheets were developed for contaminants that 
had adequate data and established water quality objectives.  The bioassessment data were 
used in evaluating waterbodies for biodiversity impacts.  These lines of evidence were 
associated with pollutant lines of evidence in order to meet the Listing Policy guidelines section 
3.9 and 6.1.5.8.   
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In a letter dated January 31, 2006, the San Diego Water Board suggested revising the delisting 
recommendation for Mission Bay because individual shoreline segments in Mission Bay should 
be listing or delisted based on sampling results from those areas rather than clumping all the 
data together and considering the Bay as a whole.  Due to different tidal flushing effect through 
out the Bay, some shoreline segments consistently meet water quality objective, while other 
areas are routinely in violation of water quality objectives.  The State Board agreed to this ap-
proach, but did not have the time or resources to make the changes in 2006.  Mission Bay and 
other coastal segments were separated individually according to sampling stations for bacteria 
assessment.  In the 2008 303(d) listing cycle, previously defined shorelines have been split 
into smaller coastal segments.  These segments are now represented as an estimated size of 
50 yards (25 yards either side of the sample station location).  The 50 yard representation is 
based on recommendations from the Beach Water Quality Workgroup and are estimates that 
can be modified if additional monitoring or TMDL work identify more or less of an impacted 
area.  This approach is consistent with what other coastal Regions are doing with their shore-
line segments.  Additional explanation of the modifications to the shoreline segments can be 
found in Appendix J. 
 
Data were aggregated by waterbody segment following the requirements of Section 6.1.5.4 of 
the Listing Policy, and assessments were performed on the individual segments.  Waterbodies 
were segmented to account for hydrologic features, such as major tributaries, and for land use.  
The segmentation included, at a minimum, the reaches listed in the Basin Plan.  Many small 
waterbodies were not divided into multiple segments. 
 
In most instances, data were assessed using the binomial methodology contained in the 
Listing Policy (sections 3.1, 3.2, 4.1 and 4.2) to determine the frequency of water quality 
objective exceedances that would support listing or de-listing decision for an impaired water 
body segment.  In cases where Basin Plan objective, CTR criterion, or other water quality 
criteria contained an explicit maximum exceedance frequency, these exceedance frequencies 
were used in addition to the Listing Policy’s binomial methodology to assess potential 
impairments, under Sections 3.11 and 4.11, Situation-Specific Weight of Evidence Listing/ 
Delisting Factors of the Listing Policy.  Evaluations of bioassessment data used Listing Policy 
sections 3.2, 3.9, and 6.1.5.8.  
 
Spatial and temporal representation of data was assessed using the requirements and 
guidance of the Listing Policy.  The available data were used to represent concentrations 
during the averaging period, as required by Section 6.1.5.6 of the Listing Policy.  For example, 
if only one data point were available during a 4-day period, it was used to represent the four-
day average concentration for that period. 
   
 
Proposed 303(d) List Additions and Deletions 
 
Appendix A shows the proposed new and revised changes to the 303d list.  All decisions for all 
waterbodies can be found in Appendix B.  The rationale for all 303(d) listing/de-listing decisions 
are documented in “fact sheets” in Appendix I.  The proposed changes to the 303(d) list also 
include changes to show that TMDLs have been completed since the 303(d) list was last 
updated in 2006.  In addition to the changes discussed above and shown in Appendix A, some 
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waterbody segments’ geographic delineations or names have been revised, as documented in 
the “Miscellaneous Changes” fact sheets in Appendix J. 
 
For Biodiversity Impacts, sections 3.2, 3.9, and 6.1.5.8 of the Listing Policy were abided.  A 
San Diego Basin Plan objective states that: All waters shall be maintained free of toxic 
substances in concentrations that are toxic to, or that produce detrimental physiological 
responses in human, plant, animal, or aquatic life. Compliance with this objective will be 
determined by use of indicator organisms, analyses of species diversity, population density, 
growth anomalies, bioassays of appropriate duration, or other appropriate methods as 
specified by the San Diego Water Board (San Diego Basin Plan).  Biodiversity impacts are 
measured by the Index of Biological Integrity (IBI).  The IBI is an analytical tool that assesses 
the biological and physical condition of streams and rivers using a scoring range from zero to 
one hundred, as follows: Very Poor 0- 19, Poor 20- 39, Fair 40- 59, Good 60- 79, Very Good 
80-100.  An IBI score of 39 was set as an impairment threshold because it is a statistical 
criterion of two standard deviations below the mean reference site score which defines the 
boundary between 'fair' and 'poor' IBI creek conditions (Ode, 2005).  An IBI score of 39 or less 
was considered impaired and counted as an exceedance in CalWQA.  This IBI criteria is used 
as an evaluation guideline to develop proposed 303(d) list changes.  Revised listings on the 
2008 303(d) list for waterbody-pollutant combinations associated with biodiversity impacts are 
consolidated in a table in the “Miscellaneous Changes” in Appendix J. 
       
 
TMDL Scheduling 
 
For waterbodies on the 303(d) list identified as needing Total Maximum Daily Loads (TMDLs), 
completion dates for the TMDLs are proposed and indicated in Appendix A.  The proposed 
TMDL completion date is the year that the TMDL is expected to be brought before the San 
Diego Water Board for potential adoption.  TMDLs with completion dates prior to 2011 already 
have resources allocated.5  Changes to the section 303(d) list in the future could result in 
substantial changes of the completion dates scheduled later than 2011.  TMDLs for listings on 
the current (2006) 303(d) list are scheduled to be completed no later than 2019.  TMDLs for 
proposed new listings are tentatively scheduled to be completed no later than 2021.   
 
The proposed TMDL completion schedule was developed in compliance with federal law and 
regulation based on consideration of the criteria in Section 5 of the Listing Policy: 
 
 “Water segment significance (such as importance and extent of beneficial uses, threatened 

and endangered species concerns, and size of water segment); 

 Degree that water quality objectives are not met or beneficial uses are not attained or 
threatened (such as the severity of the pollution or number of pollutants/stressors of 
concern) [40 CFR 130.7(b)(4)]; 

 Degree of impairment; 

 Potential threat to human health and the environment; 

 
5 Schedule may be impacted by resource and funding allocation priorities dictated by the State budget 
and timely allocation of financial resources and approval of contract resources by U.S. EPA.  
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 Water quality benefits of activities ongoing in the watershed; 

 Potential for beneficial use protection and recovery; 

 Degree of public concern; 

 Availability of funding; and 

 Availability of data and information to address the water quality problem.” 
 
DETERMINATION OF BENEFICIAL USE SUPPORT AND INTEGRATED 
REPORT WATERBODY CATEGORIES 
 
To meet CWA Section 305(b) requirements of reporting on water quality conditions, the Inte-
grated Report places each assessed water segment into one of five non-overlapping catego-
ries of water bodies based on the overall beneficial use support of the water segment.  These 
Integrated Report categories below are based on the U. S. EPA guidance for states Integrated 
Reports, but contain some modifications based on California’s 303(d) Listing Policy.  
For consistency with other Regions in California and other States, water segments are 
evaluated for at least one of six “core” beneficial uses.  Most of the designated beneficial uses 
in the Basin Plan fit within these six “core” beneficial uses, which include: 
  

1. Drinking Water Supply, 
2. Aquatic Life Support, 
3. Fish Consumption, 
4. Shellfish harvesting, 
5. Contact Recreation, and 
6. Non-Contact Recreation 

 
For each core beneficial use associated with each waterbody segment, a rating of fully 
supporting, not supporting, or insufficient information was assigned based on the readily 
available data and on proposed 303(d) listing decisions.  The Integrated Report categories, 
below, are based on the use support ratings for all assessed core beneficial uses.   
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Category Description 

1.  Evidence shows all core uses supported. 

2. Evidence shows that at least one core use is supported and available information 
either does not show impairment or is insufficient to determine impairment of 
other uses. 

3.  Evidence is insufficient to make use support determinations. 

4A.   Evidence shows at least one use not supported (but a Total Maximum Daily Load 
(TMDL) is not needed).  A TMDL has been developed and approved by  

U. S. EPA and is expected to result in the attainment of the water quality 
standard within a reasonable, specified time frame. 

4B.   Evidence shows at least one use not supported (but a Total Maximum Daily Load 
(TMDL) is not needed).  An existing regulatory program is expected to result in 
the attainment of the water quality standard within a reasonable, specified time 
frame. 

4C.  Evidence shows at least one use not supported (but a Total Maximum Daily Load 
(TMDL) is not needed).  Impairment caused by non-pollutant sources.  No 
provision for this exists in California. 

5. Evidence shows at least one use not supported (and a TMDL is needed). 
Waterbody segments in this category are included on the 303(d) list submitted to 
U.S. EPA. 

 
If a waterbody segment is currently or proposed to be listed on the 303(d) list, then the 
beneficial use(s) impacted by exceedance of water quality standards are considered not fully 
attained, and the waterbody is put into either Category 5 requiring TMDL(s), or Categories 4A, 
4B, or 4C, where TMDLs have been developed or are not required.  Categories 1, 2, or 3 
contain waterbody segments that are not listed or are not proposed for listing for impairment 
under 303(d).   Relatively few water bodies were identified as fully supporting all beneficial 
uses because there was insufficient information to evaluate attainment of all beneficial uses for 
most water bodies.  This conservative approach prevents waterbodies with insufficient data 
from being classified as fully attaining standards, thus providing a more accurate baseline for 
future assessments.     
 
Based on the approach described above, the number of San Diego Region waterbody 
segments in each beneficial use support category are summarized as follows:  
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   Table 1.  Number of Waterbody Segments per Support Category. 

BU Support 
Category Description Number of Waterbody 

Segments 

1 All core uses supported 0 

2 

No documented 
impairment and at least 

one core beneficial use is 
attained 

87 

3 

Waterbody impaired, but 
lacked adequate data to 

determine full attainment of 
one or more beneficial 

uses 

25 

4A 
Waterbody listed as 

impaired, but already have 
TMDLs 

1 

4B 

Existing regulatory 
program reasonably 
expected to result in 

attainment of water quality 
standard 

1 

4C Impairment caused by 
non-pollutant sources. 4 

5 
At least one BU not 

supported and requires 
TMDL 

156 

 
 
 
 The 2008 303(d) listing cycle is the first time that the Water Boards have prepared an Inte-
grated 303(d)/305(b) Report under the current Listing Policy and U. S. EPA Integrated Report 
Guidance.  Combining the 303(d) list update with the 305(b) Report adds efficiency and sup-
ports consistency, but provides challenges in terms of workload, project management, and 
level of detail.  The readily available data are also often biased towards areas with more poten-
tial discharges of wastes, since these areas are where the bulk of the monitoring activity takes 
place.  For these reasons, the number of waterbody segments in each Integrated Report cate-
gory is not necessarily a representative sampling of all the waterbodies within the San Diego 
Region. Despite the limitations discussed above, this Integrated Report provides the most 
complete 305(b) report to date for the San Diego Region.  The Water Boards’ approach will 
continue to be refined in future Integrated Reports. 
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The Orange County Stormwater Program (the Program) is a cooperative municipal regulatory 
compliance initiative focused on the management of urban and stormwater runoff for the 
protection and enhancement of Orange County’s creeks, rivers, streams, and coastal waters.  
The primary objective of the Program is to fulfill the commitment of the County of Orange, the 
Orange County Flood Control District and the cities of Orange County (collectively, the 
“Permittees”), to develop and implement a program that satisfies the requirements of area-wide 
municipal National Pollutant Discharge Elimination System (NPDES) permits (subsequently 
referred to as the Third Term Permits). 
 
The purpose of this document is to comply with the Third Term Permits, specifically, Regional 
Water Quality Control Board Orders R8-2002-0010 (Santa Ana Regional Board) and R9-2002-
0001 (San Diego Regional Board), which require annual submittal by November 15 of a progress 
report.  This report discusses the Permittees’ Third Term Permit compliance activities over the 
period July 1, 2007 to June 30, 2008, and includes a description of all activities that were 
conducted during the reporting period and an assessment of program effectiveness.  It is the 
second of two annual progress reports following major program reviews completed in mid-2006 
[the Reports of Waste Discharge (ROWD)] submitted to the Santa Ana and San Diego Regional 
Water Control Boards (RWQCB) in July and August 2006, respectively).  Delays to the adoption 
of the Fourth Term Permits have necessitated preparation of this additional Third Term Permit 
Annual Report. 
 
The Program’s accomplishments represent the culmination of the continued development and 
almost 6 years of implementation of a program that was substantially revised to meet the 
requirements of the Third Term NPDES Permits.  While the focus of this report is on 2007-08, it 
is anticipated to be the final annual report required by the Third Term Permits; therefore, 
summary statistics are provided for the entire period of the Third Term Permits.  Programmatic 
accomplishments in 2007-08 and over the entire term of the permits include:   
 

• Completion of the 2003 DAMP including 34 jurisdictional Local Implementation Plans 
(LIPs) (DAMP Appendix A) , a formal training program (DAMP Appendix B) a 
program effectiveness assessment strategy (DAMP Appendix C), and 7 Watershed 
Action Plans (WAPs) (DAMP Appendix D) (Section C-2.0); 

• Establishment of regional and watershed- based planning processes targeting the control 
of pollutants in urban runoff and completion of studies to evaluate the effectiveness and 
applicability of various source control and treatment control Best Management Practices 
(DAMP Appendix D) (Section C-3.0); 

• Validation, through independent administrative and trial court review, of the robustness 
of the Permittees’ local legal authority for DAMP implementation (Section C-4.0); 

• Development and implementation of (1) a Model Municipal Activities program at 1,711 
municipal facilities,  and (2) a Model Integrated Pest Management Guidelines (Section 
C-5.0); 

• Development and implementation of a public education program that has created over 
91 million media impressions in 2007-08, 442,858,521 media impressions over the period 
of the Third Term Permits, and produced measurable and positive changes in public 
awareness and behavior (Section C-6.0);  

• Development and implementation of a Model Water Quality Management Plan 
(WQMP) based program for new development, the approval of over 320 project WQMPs 
in 2007-08, the approval of 2,735 project WQMPs covering 21,531 acres over the period 
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of the Third Term Permits, and the creation and ongoing development of a web-based 
expert system to support coastal urban wetland management (Section C-7.0); 

• Development and implementation of a Model Construction Program under which 1,321 
enforcement actions were taken in 2007-08 and 10,468 enforcement actions were taken 
over the period of the Third Term Permits (Section C-8.0); 

• Development and implementation of a Model Industrial/Commercial Program under 
which over 26,000 facilities have been subject to local regulatory review and 1,180 
enforcement actions were taken in 2007-08 (Section C-9.0); 

• The development and implementation of a programmatic framework for handling 
complaints of water pollution under which 4,548 complaints were investigated in 2007-
08, 17,722 complaints were investigated over the period of the Third Term Permits, the 
Countywide use of a telephone hotline for the reporting by the public of water quality 
concerns increased, and enhanced cooperative local agency procedures and practices for 
sewage spill response were implemented (Section C-10.0); 

• Development and full implementation of the innovative Third Term Permit water 
quality monitoring programs and development and implementation of a sophisticated 
environmental data management system (Labtrack) (Section C-11.0), and 

• Implementation of the DAMP/Watershed Action Plans (WAPs) and programs of 
Enhanced BMPs in the San Diego Regional Board area (Section C-12.0), completion of a 
WAP for the Newport Bay, and significant progress toward completion of WAPs for all 
the North Orange County watersheds. 

 
In assessing the effectiveness of the Program, the Permittees evaluated a series of performance 
metrics termed Headline Measures, that are intended to confirm program implementation and 
validate achievement of outcomes.  The basis of this approach draws on the hierarchical 
taxonomy of programmatic outcomes, being advocated by the California Stormwater Quality 
Association (CASQA), which creates a framework for defining the relationships between 
compliance actions and, ultimately, positive changes in water quality.   
 
In the ROWD, the evaluation of the Program was additionally informed by (1) the findings of 
the Countywide water quality monitoring programs, (2) a series of consultative workshops 
conducted with jurisdictional program coordinators, (3) reviews of audit reports and other 
Regional Water Quality Control Board (RWQCB) correspondence and meetings with RWQCB 
staff, and (4) the receiving water limitations provisions of the Permits. 
 
The Program assessment for the ROWD resulted in a series of proposed program modifications 
supportive of 3 major themes.  These themes are: 
 

Theme 1 - Iterative Management:  Developing and implementing new BMP programs 
including Integrated Pest Management (IPM) approaches for pesticide toxicity, BMPs for 
the architectural use of copper and zinc in new development, and new BMPs and for 
municipal trash and debris control. 
 
Theme 2 - Enhancing implementation:  Defining the expertise and competencies of staff 
with program implementation responsibilities and to develop staff skills and expertise 
through a strategic approach to training.  Also, commitments to develop program 
guidance documentation and standards for source and treatment control BMPs. 
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Theme 3 - Enhancing watershed-based water quality planning:  Completing 11 
Watershed Action Plans to establish countywide and watershed-based water quality 
planning processes across Orange County. 

 
The more limited evaluation of Headline Measures considered in this report did not produce 
any conclusions that warranted a revision to the proposed program modifications identified in 
the ROWD.  Indeed, the findings appear to continue to validate both the major themes and 
recommendations of the ROWD and prior annual report.  Progress on effecting those 
recommendations has been limited pending adoption of Fourth Term permits and the statewide 
Construction General Permit which are anticipated to require major revisions to the land 
development and construction elements of the Program respectively.  Consequently, Section C-
13.0 of this report presents the proposed program modifications from the ROWD and the 
proposed 2007 DAMP. 
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C-1.0 INTRODUCTION 
 
C-1.1 Annual Reports 
 
The Permittees operate municipal storm drain systems and discharge stormwater and 
urban runoff pursuant to NPDES Permits. These Permits, administered by the Santa Ana 
and San Diego Regional Water Quality Control Boards (subsequently referred to as the 
Santa Ana Regional Board, the San Diego Regional Board or collectively as the Regional 
Boards), require the Permittees to develop and implement surface water quality 
protection and management programs and report annually on progress with respect to 
prescribed compliance activities.  The Permittees’ cooperative and coordinated response 
to these requirements is the Orange County Stormwater Program (the Program).  The 
Permits were first adopted in 1990 and subsequently renewed in 1996 (Second Term) 
and 2002 (Third Term).  This Annual Report discusses the Program’s NPDES permit 
compliance activities over the period July 1, 2007 to June 30, 2008.  With permit renewal 
expected to occur in early 2009, this report is anticipated to be the final annual report 
under the Third Term Permits. 
 
C-1.2 Purpose and Organization of Reports 
 
In accordance with the requirements of the Third Term Permits, the primary purpose of 
this report is to provide: 
 

• A comprehensive description of all activities that were conducted during the 
reporting period; and  

• An assessment of program effectiveness. 
 
The organization of the annual report reflects the organization and content of the 
program’s principal planning document, which is the 2003 Drainage Area Management 
Plan (DAMP).  The 2003 DAMP comprises policy and program information, jurisdiction 
specific Local Implementation Plans (LIPs), and watershed-specific Watershed Action 
Plans (WAPs).  Accordingly, this report, which is considered part of the Program 
Effectiveness Assessment (PEA), consists of separate: 

 
• Jurisdictional assessments completed individually by each Permittee; 
• Watershed assessments; and 
• A countywide assessment through a Unified Annual Progress Report. 
 

Section headings, such as Municipal Activities, Public Education, etc. are consistent 
across all the major pieces of program documentation (2003 DAMP, DAMP/LIPs and 
PEAs).  This reporting format was developed to: 
 

• Provide for an easier comparison of Permit, DAMP and LIP requirements to 
Principal Permittee and Permittee accomplishments;  

• Facilitate the independent jurisdictional review and revision of the local 
stormwater programs; and 

• Facilitate review and revision of the Watershed Action Plans (Formerly 
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Watershed Chapters) by watershed Permittees. 
 
A key feature of the Third Term Permits is the significant divergence in a number of 
program areas between the requirements of the Santa Ana and San Diego Regional 
Board permits.  Correspondingly, the Annual Progress Report contains elements that are 
specific to each area of Regional Board jurisdiction.   
 
With respect to the Unified Annual Progress Report, which details the activities 
undertaken by the Principal Permittee as program coordinator and presents an overview 
of Countywide program implementation, the following information is presented: 
 

• A review of the program management framework (committee and sub-
committee structure) and a fiscal analysis report (Section C-2.0);  

• A review of the stormwater and watershed management processes and 
associated technical studies (Section C-3.0); 

• A review of the status of program implementation and compliance with the 
schedules contained in the Permits (Sections C-4.0, C-5.0 and C-7.0 – C-12.0);  

• A review of the status and effectiveness of the public education program 
(Section C-6.0); 

• A review of the status of the control measures established under the ID/IC 
elimination program (Section C-10.0);  

• A summary and analysis of monitoring results from the water quality 
monitoring program (Section C-11.0); 

• A review of the status and effectiveness of the WAPs and efforts to manage 
urban stormwater quality at the watershed scale (Section C-12.0); 

• A review of any stormwater management program modifications made to 
reduce the discharge of pollutants to the maximum extent practicable (MEP) 
(Section C-13.0);  

• Major changes in any previously submitted plan/policies (Section C-13.0); and 
• A description of the proposed implementation of the DAMP for the next year 

running from July 1, 2008 through June 30, 2009 (Section C-13.0). 
 
C-1.3 Background  
 
C-1.3.1  Environment 
 

The Orange County Stormwater Program addresses the impacts to creeks, rivers, 
streams and coastal waters that can arise from the imprint of urban development on the 
landscape.  Urbanization creates rooftops, driveways, roads and parking lots (Schueler 
and Holland, 20001, use the term Imperviousness as the unifying theme for understanding 
the adverse hydrologic impacts of urbanization) which (1) increase the timing and 
volume of rainfall runoff (compared to pre-development conditions) and (2) provide a 
source of pollutants that are flushed or leached by rainfall runoff into aquatic systems.  
The environmental consequences of these impacts can be loss or impairment of aquatic 
                                                 
1 The Practice of Watershed Protection, 2000, T.R. Schuler and H.K. Holland, The Center for Watershed 
Protection 
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beneficial uses due to: 

 
• Water quality degradation from increased loadings of sediment, nutrients, metals 

hydrocarbons, pesticides, and bacteria; 
• Stream channel instability and habitat loss from increased severity and frequency 

of floods; 
• Increased water temperatures from solar energy absorption by urban surfaces 

and elimination of riparian shading, and  
• Loss of groundwater recharge. 

 
C-1.3.2  Clean Water Act 
 
The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water 
Act (CWA), established the NPDES permitting program to regulate the discharge of 
pollutants.  In 1987 Congress passed a Clean Water Act Amendment, the Water Quality 
Act, which brought stormwater discharges into the NPDES permitting program.  United 
States Environmental Protection Agency (USEPA) subsequently promulgated 
stormwater regulations (40 CFR Parts 122, 123 and 124) on November 16, 1990, which 
established NPDES permit application requirements for municipal storm drain system 
operators and industrial dischargers of stormwater.   
 
C-1.3.3  Municipal NPDES Stormwater Permits
 
In response to the stormwater regulations, the Permittees have obtained, renewed and 
complied with NPDES Stormwater Permits from the Santa Ana and San Diego Regional 
Boards (See Table C-1.1, Permit History). Each permit renewal has required the 
Permittees to coordinate the development and implementation of a stormwater quality 
management program to:  
 

• Prohibit illicit/illegal discharges from entering into the municipal stormwater 
conveyance systems; and 

• Develop and implement Best Management Practices (BMPs) to control/reduce 
the discharge of pollutants to waters of the United States to the Maximum Extent 
Practicable (MEP). 

 
The Permits have also required the preparation of an Annual Progress Report no later 
than November 15 of each year (it should be noted that the San Diego Regional Board 
administratively approved a Permittee request to modify the Annual Progress Report 
due date in the Third Term Permit from November 9 to November 15). 
 
C-1.3.4  Drainage Area Management Plan (DAMP) 
 
The specific water pollutant control elements of the Orange County Stormwater 
Program were initially documented in the 1993 DAMP which served as the Permittees' 
primary policy and implementation document for municipal NPDES Stormwater Permit 
compliance.  The 1993 DAMP was prepared using a consensus building process that 
involved public and private sector input and public review through the California 
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Environmental Quality Act (CEQA) process.  The DAMP was formally approved in June 
of 1994 by the Santa Ana Regional Board and in 1996 by the San Diego Regional Board.  
 

 

 
The main objective of the DAMP is to fulfill the commitment of the Permittees to 
develop and implement a program that satisfies NPDES permit requirements.  
  

The Third Term Permits required the Permittees to enhance existing program elements 
as well as develop additional ones.  One of the major challenges for the Permittees in 
updating the DAMP has been the reconciliation between the two Regional Board 
permits and the resulting program requirements which have significant differences for 
the first time.  Another challenge was the obligation to create watershed based planning 
initiatives, distinct from the countywide effort.  This challenge is being addressed 
through the creation and annual update of DAMP Watershed Action Plans (WAPs). 
 
The need to address new permit requirements and provide greater Permittee 
accountability, while maintaining the beneficial and synergistic cohesion of a 
countywide program, has been addressed through separation of the DAMP’s policy and 
planning areas.  As a result of this separation, the 2003 DAMP now includes Local 
Implementation Plans (LIPs  - also termed Jurisdictional Urban Runoff Management 
Programs – JURMP- in the San Diego Regional Board Third Term Permit).  The LIPs 
were created to assist each Permittees in implementing an increasingly complex 
program within its jurisdiction while maintaining a single policy document that is 
addressing two sets of permit requirements. The LIPs were completed by the San Diego 
Permittees in February 2003 and by the Santa Ana Permittees in June 2003. 
 
The requirement to overlay separate, but nonetheless, highly interrelated water quality 
protection and planning processes based on hydrologic rather than political boundaries 
was addressed through the creation of WAPs.  A WAP (See DAMP Appendix D) was 
created for each of the six watersheds under the jurisdiction of the San Diego Regional 
Board in August 2003 and this annual report marks almost the fifth full year of 
implementation for these initiatives.  A model WAP was created for the Newport Bay 
watershed during 2005-06 and draft WAPs were also completed during this reporting 
period for the other watersheds in the area of Orange County under the jurisdiction of 
the Santa Ana Regional Board.  
 
C-1.4 Major Program Accomplishments 
 
In mid-2006, the Permittees prepared Reports of Waste Discharge and a Proposed 2007 
DAMP in anticipation of permit expiration and the adoption of Fourth Term Permits in 
2007.  Indeed, Tentative Orders No. R0-2007-0002 and R9-2007-0001 were promulgated 
by the San Diego Regional Board in February and August of 2007 respectively.  
However, the permit adoption process was halted in February 2008 at the direction of 
USEPA to enable significant revisions to be made to the Order’s land development 
provisions.   While there was a significant allocation of effort to the permit renewal 
process in the first half of the reporting period, full implementation of the DAMP at 
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regional, sub-regional, and watershed scales has continued.  Notable accomplishments 
that occurred during the reporting period include:   
 

• Continuing GIS-based watershed assessments to evaluate opportunities for 
regional treatment control BMPs (Section C-3.0); 

• Continuing increased effectiveness of Baseline BMPs and implementation of 
Integrated Pest Management (IPM) approaches (Section C-5.0); 

• The production of over 91 million public education impressions (Section C-6.0) 
• The processing of 320 Water Quality Management Plans (WQMPs) covering 

4,997 acres of development (Section C-7.0); 
• 15,572 construction sites inspected and 1,140 formal enforcement actions taken 

(Section C-8.0); 
• Completion of 9,377 commercial/industrial facility inspections and 1,298 formal 

enforcement actions (Section C-9.0); 
• Completion of 24,231 food service establishment inspections and 2,431 follow-up 

investigations (Section C-9.0);  
• Investigation of 4,155 complaints regarding illegal discharges of illicit 

connections (Section C-10.0); 
• Further development of procedures and practices for sewage spill response 

(Sections C-3.0 and C-10.0); 
• Continued implementation of innovative water quality monitoring programs 

and the development of new insights regarding the chemical, biological and 
physical impacts of urban dry and wet weather runoff (Section C-11.0); 

• Full implementation of Dry Weather Reconnaissance Monitoring Program in 
north and south county areas (Section C-11.0), and 

• Continued development and implementation of Watershed Action Plans (WAPs) 
and Enhanced BMPS for six  South Orange County watersheds and further 
development of the Watershed Management Area (WMA) approach (Section C-
12.0). 

 
C-1.5 Program Effectiveness Assessment Strategy 
 
The DAMP recognizes a number of separate but nonetheless related water quality 
planning processes.  These processes are countywide, jurisdictional, and watershed 
based water quality management.  Each process is iterative and incorporates phases of 
assessment to determine whether programmatic outcomes are being achieved.  This 
assessment phase is now formalized as the Annual Progress Report component of the 
PEA.  The strategy for the PEA is based on the selection and, thereafter, annual 
evaluation of assessment measures. 
 
Outcomes are the results of an activity, program element, or overall program and can be 
characterized in terms of six levels.  Figure C-1.1 shows these levels as a gradation from 
activity-based to water quality-based outcomes and illustrates the progression of each 
successive step toward the ultimate goal of environmental improvement.  In general, 
Levels 1 to 3 can be considered Implementation Outcomes, Levels 5 and 6 Water Quality 
Outcomes and Level 4 a combination of the two types.  Each level has value in informing 
the management process and it bears emphasis that not all are necessary or possible in 
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every instance (CASQA, 2007).2   
 
C-1.5.1  Assessment Measures 
 
Assessment measures may be variously categorized.  In this Report, two categories are 
recognized, related to (1) the shorter term confirmation of BMP implementation 
(Implementation or Process Measures, also termed Programmatic Indicators) and (2) the 
longer term verification of environmental improvement (Validation or Results 
Measures, typically actual indicators of environmental change).  In essence, the 
categorization of measures reflects two basic assessment questions: 
 

• Are program elements being implemented correctly?  
• Are environmental improvements being realized?  

 
Programmatic and environmental indicators are conceived by USEPA as having a 
hierarchical relationship (see Table C-1.2).  This relationship further illustrates the fact 
that environmental outcomes rest on, or follow from, jurisdictional program 
implementation.  Moreover, it points to the reality that scientifically robust evidence of 
changing ecosystem quality will follow confirmation of program implementation and 
should not be expected to be evident concurrently (see later discussion). 
 
Key attributes of assessment measures include: 
 

• Measurability (statistically measurable on a frequent basis); 
• Relevance (significant, demonstrable relation to strategy and objectives); 
• Reliability (easily documented and reproducible); 
• Availability (based upon data obtainable at reasonable cost);  
• Scientific validity (based on sound science), and 
• Replicability (capable of being regularly updated). 

 
Headline Indicators are intended to be a sub-set of measures that reflect in simple terms 
how a stormwater program is progressing towards its goals and are easily understood.  
The Orange County Stormwater Program Headline Measures are presented in Table C-
1.3.   
 
C-1.5.2  Effectiveness Assessment
 
A program of effectiveness assessment requires the initial establishment of a set of 
baseline conditions.  Thereafter effectiveness can be evaluated by comparisons of 
successive years of indicator information against the baseline data. Where the period of 
evaluation is characterized by the implementation of new program requirements, 
determinations of program effectiveness will initially be limited to confirmation of 
program implementation.  Indeed, it must be recognized that direct measures of 

                                                 
2 California Stormwater Quality Association (CASQA), 2007:  “Municipal Stormwater Program 
Effectiveness Assessment Guidance”. 
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program effectiveness may not be available within the timeframe of the Third Term 
Permits.  This lack of direct measure confirmation arises because:   
 
• Baseline water quality conditions are not readily established; 
• Water quality changes in response to program implementation are likely to be very 

slow; and 
• Establishing a link between receiving water condition and program activities is 

difficult at the watershed scale when programs are being implemented incrementally 
with the development/redevelopment cycle. 

 
The process of stormwater program effectiveness assessment, which is illustrated in 
Figure C-1.2, is also conducted at two levels.  At the jurisdictional or Permittee level, the 
assessment is conducted annually and focuses on program implementation.  Inferences 
about the connection of management program elements to water quality improvements 
made in these assessments will predominantly be drawn from the assessment of 
programmatic indicators and indirect measures of progress.  Further, the outcome of the 
assessment will be proposed revisions to the LIP.  The Permittees’ assessments are 
presented as Exhibits to this report.   
 
At the countywide program level, the major assessment is done principally on a five 
yearly basis with an emphasis on using direct measures of progress.  This assessment is 
targeted at informing the review and revision of the DAMP using information from the 
water quality monitoring program.  In the intervening periods, this information may be 
used to direct LIP revision contingent upon its availability.   
 
While program effectiveness assessment is a key step in the iterative process of program 
implementation, it should be realized that effectiveness assessment itself is a part of the 
management process that is also evolving.  Assessing program effectiveness is 
recognized as a challenge for program managers across California, and the Orange 
County Stormwater Program supported the effort of the California Stormwater Quality 
Association (CASQA) to develop guidance in this area at a statewide level.  This 
guidance was published as Municipal Stormwater Program Effectiveness Assessment 
Guidance (CASQA, 2007).  
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Table C-1.1:  Permit History 
 

Santa Ana Regional Board San Diego Regional Board 
Permit 
Term Order No. NPDES No. Date 

Adopted 
Order No. NPDES No. Date 

Adopted 
First  

(1990-1996) 
90-71 CA 8000180   July 1990 90-38 CA 0108740  July 1990 

Second  
(1996-2002) 

96-31 CAS618030  March 
1996 

96-03 CAS0108740  August 
1996 

Third  
(2002-2008) 

R8-2002-
0010  

CAS618030   January 
2002 

R9-2002-
0001 

CAS0108740  February 
2002 

 
 
Table C-1.2:  Hierarchy of Indicators (USEPA, 1998) 
 

6 Ultimate Impacts: 
• Ecological 
• Health  
• Welfare 

5 Body Burden/Uptake 
4 Ambient Conditions 

Environmental Indicators  

3 Discharge/Emission 
2 Actions by Regulated Community Programmatic Indicators  
1 Actions by Regulators 
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Table C-1.3: Headline Measures 
 

Result Measure Program 
Element 

Headline Measure Process 
Measure Indirect Direct 

C-2.0 
Program 
Management 

Participation in General Permittee 
Committee  

X   

Solid Waste Collected  X  
Drainage Facility Maintenance - Solid 
Waste Collected 

 X  

Catchbasin Stenciling X   
Street Sweeping - Solid Waste 
Collected 

 X  

Household Hazardous Waste 
Collected 

 X  

Used Oil Collected  X  
# of Facilities Inspected X   
Prioritization (High, Medium, Low) 
of Facilities 

 X  

Reduction in Total Pesticide 
Application 

 X  

Reduction in Total Fertilizer 
(Nitrogen) Application 

 X  

C-5.0 
Municipal 
Activities 
 

Reduction in Total Fertilizer 
(Phosphorus) Application 

 X  

# of Impressions X   C-6.0 
Public 
Education 

Changes in Public Awareness and 
Behavior 

 X  

# of WQMPs processed X   
Area (Acreage) to which BMPs have 
been Applied 

 X  
C-7.0 
New 
Development  

# of BMPs Implemented  X  
# of Sites Inspected X   
Extent of Compliance  X  

C-8.0 
Construction  

# and Level of Enforcement Actions X   
# of BMPs Implemented  X  
Prioritization of Facilities  X  

C-9.0 
Existing 
Development  # and Level of Enforcement Actions X   

# of Complaints  X  C-10.0 
ID/IC  # and Level of Enforcement Actions X   
C-11.0 
Water 
Quality 

Monitoring  
 

 
 

X 
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Figure C-1.1:  General Classification of Outcome Types 
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Figure C-1.2:  Program Effectiveness Assessment Flow Chart 
 

 
                Annual Progress Report                                      Effectiveness Assessment 
 

 
 

Implementation Monitoring 
(Process Measures) 

• Provide inventories/maps 
• Com

Validation Monitoring 
(Indirect Measures) 

• Reduction in violations 
plete inspections Increased BMPs on sites•

 
  

 
 

 
 

Assessments 
(Direct Measures) 

Is the DAMP achieving its goals? 
• Compile assessments 
• Watershed analyses 
• Countywide analyses 
• Identify problem areas 
• Compare programs 

Overall Goal 
Improvements of the receiving waters 

• Water quality analysis 
• Bioassessment analyses 

Interactive 
Is program being implemented to MEP? 

• Review assessments 
• Identify improvements 
• Revise DAMP 

Interactive 
Is program being implemented to MEP? 

• Review assessments 
• Identify improvements 
• Revise LIP 

Shaded boxes are explicitly within the Permittee program effectiveness assessments.  
Unshaded boxes are within Principal Permittee program effectiveness assessments. 
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C-2.0 PROGRAM MANAGEMENT  
 
C-2.1 Introduction 
 
At the inception of the Orange County Stormwater Program, the Permittees in both 
Regional Board areas agreed that the County of Orange would be the Principal 
Permittee and the cities and the Orange County Flood Control District would be Co-
Permittees on the permit (all parties are now collectively referred to as Permittees).  
Principal Permittee and Permittee responsibilities are specified in the Third Term 
Permits and reiterated in the NPDES Stormwater Permit Implementation Agreement 
(referred to as Implementation Agreement), which additionally provides a funding 
mechanism for the shared costs of the Program.  To further enable the development and 
implementation of a coordinated countywide program, a management framework was 
created during the First Permit Term.  This management framework has evolved into a 
four tier structure (Permittees, City Managers’ Committee, Technical Advisory 
Committee and Program Committees/Task Forces/Ad Hoc Groups) over the period of 
the Third Term Permits (see Section C-2.3).       
 
C-2.2 Permittee Responsibilities  
 
C-2.2.1  NPDES Permit Responsibilities 
 
The respective responsibilities of the Principal Permittee and the Permittees are defined 
in the Third Term Permits and the Implementation Agreement or as otherwise identified 
within separate funding agreements.   
 
Principal Permittee 
 
The role of the Principal Permittee is the same as the other Permittees with the addition 
of certain overall Countywide program management responsibilities.  These 
responsibilities include the following:  
 

• Initiating, developing and coordinating any area-wide programs and activities 
necessary to comply with the Third Term Permits;  

• Developing and implementing mechanisms, performance standards, etc., to 
promote uniform and consistent implementation of BMPs among the Permittees; 

• Monitoring the implementation of the plans and programs required by the 
Permits and determining their effectiveness in protecting beneficial uses; 

• Providing administrative and technical support and informing the Permittees 
and the Technical Advisory  Committee (TAC) of the progress of other pertinent 
municipal programs, pilot projects, research studies, etc.; 

• Representing the NPDES Stormwater Program before appropriate agencies;  
• Developing and executing inter-governmental agreements necessary for 

program implementation; 
• Conducting chemical, biological and toxicological water quality monitoring; 
• Participating in watershed management programs and regional and/or 

statewide monitoring;  
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• Preparing and submitting unified reports, plans and programs as required by the 
Third Term Permits including the Unified Annual Progress/Program 
Effectiveness Assessment Report; 

• Developing budgets and fiscal analyses; and 
• Coordinating the program with affected local government agencies. 

 
The Principal Permittee has no regulatory authority over the Permittees. 
 
Permittees 
 
Each Permittee is responsible for implementing the NPDES Stormwater Program within 
its jurisdiction.  The main responsibilities of each Permittee include: 
 

• Reviewing, approving and commenting on budgets, plans, strategies, 
management programs and monitoring programs developed by the Principal 
Permittee or any sub-committee; 

• Implementing the various stormwater management programs as outlined in the 
Permit and the DAMP within its jurisdiction; 

• Establishing and maintaining adequate legal authority; 
• Coordinating among internal departments and agencies, as appropriate, to 

facilitate the implementation of the Third Term Permits and the DAMP; 
• Responding to/or arranging for response to emergency situations, such as 

accidental spills, leaks, illegal discharges/illicit connections, etc., to prevent or 
reduce the discharge of pollutants to the storm drain systems and waters of the 
U.S. within its jurisdiction; 

• Conducting inspections of and performing maintenance on the infrastructure 
within its jurisdiction; 

• Taking appropriate enforcement actions as necessary within its jurisdictions to 
ensure compliance with applicable ordinances; 

• Conducting and coordinating any surveys and source identification studies 
necessary to identify pollutant sources and drainage areas; 

• Participating in the General Permittee Committee meetings and any sub-
committee meetings as necessary; and 

• Preparing and submitting all reports or requests for information to the Principal 
Permittee in a timely fashion. 

 
C-2.3 Accomplishments 
 
C-2.3.1  Agreement for Program Implementation  
 
The Implementation Agreement establishes the responsibilities of the Permittees with 
respect to compliance with the Third Term Permits. The Implementation Agreement also 
establishes a funding mechanism for the shared costs of the Orange County Stormwater 
Program based on each municipality's area and resident population and includes a 
provision that allows newly incorporated cities to become additional parties to the 
Implementation Agreement.   
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This Implementation Agreement was originally entered into in December of 1990 and 
was amended in October of 1993 to include two additional Permittees (Laguna Hills and 
Lake Forest) and formally establish the TAC.  The Implementation Agreement was 
amended again and fully restated, effective June 25, 2002, to include three additional 
Permittees (Aliso Viejo, Laguna Woods and Rancho Santa Margarita) and to incorporate 
modifications to the management structure and cost-sharing formulas.   
 
No changes were made to the Implementation Agreement in the 2007-08 reporting 
period.   
 
C-2.3.2  Management Framework 
 
The USEPA defines a management framework as a lasting process for partners working 
together.  It’s a support structure making it easier to coordinate efforts – a structure made of 
agreed upon standard operating procedures, timelines and forums for communicating with each 
other (USEPA, 20021).  A four tier management framework was established in early 2002 
to direct the development of the Orange County Stormwater Program (Figure C-2.1).  
This framework was retained in 2007-08 with the addition of an Ad Hoc Group for 
Orange County Vector Control District coordination, and currently comprises: 
 
City Manager’s Water Quality Committee  
 
The City Manager’s Water Quality Committee provides budget and overall program 
review and governance direction.  The Committee is comprised of several City 
Managers and is supported by County staff.    
 
City Engineer’s Technical Advisory Committee (TAC) 
 
The TAC serves in a program advisory role and provides policy direction for the 
program budget, development and implementation.  It is comprised of one City 
Engineer, or selected representative, from each of the County Supervisor Districts and a 
representative from the County of Orange.  One responsibility of the TAC is to 
determine the need to create internal committees and task forces.  Task forces are 
characterized by Permittee and business / non-governmental organization participation 
and are convened to bring a partnership approach to issues that would benefit from 
being addressed collaboratively, such as trash and debris.  
 
General Permittee Committee 
 
The General Permittee Committee is the principal forum for disseminating information 
for program coordinators.  Participation in the General Permittee Committee is a specific 
requirement of the Santa Ana Regional Board Third Term Permit. 
 
Permittee participation in the General Permittee Committee is noted in Figure C-2.2. 
 

                                                 
1 http://www.epa.gov/watertrain/watershedmgt/principle2b.html  
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Headline Indicator – Participation in General Permittee Committee: In 2007-08, thirty-
one (31) out of thirty five (35) Permittees reported 80% or higher participation in the General 
Permittee Committee compared to twenty-nine (29) Permittees in 2006-07, thirty-three (33) 
Permittees in 2005-06, thirty four (34) Permittees in 2004-05, and thirty two (32) Permittees 
reporting 80% or higher participation in 2003-04. 
 
Task Forces/ Sub-Committees 
 
The Task Forces/ Sub-Committees which were active in 2007-08, are: 
 

• Trash and Debris Task Force  
 

Purpose:  To foster and sustain partnership approaches to dealing with trash 
and debris in stormwater and urban runoff with the goal of ensuring that 
such materials do not become the basis for a formal designation of coastal 
beneficial use impairment.   

 
• Legal/Regulatory Authority Task Force 

 
Purpose: To review the legal authorities that the Permittees have in 
complying with the permit requirements and recommend changes as needed 
and to track stormwater related litigation that may affect the Orange County 
Stormwater Program.  

 
• LIP/PEA Sub-Committee 
 

Purpose:  To provide oversight and technical direction to the management of 
core DAMP/LIP programs, including, Municipal Activities; New 
Development/Significant Redevelopment; Construction; Existing 
Development; and Illegal Discharges/Illicit Connections (ID/IC). 

 
• Public Education Sub-Committee 

 
Purpose: To help provide regional consistency and oversight for the 
stormwater public education program efforts. 
 

• Inspection  Sub-Committee  
 

Purpose: To provide a forum for the coordination, investigation, enforcement 
and training aspects of the existing development inspection program and 
ID/IC programs.   

 
• Water Quality Monitoring and Science Sub-Committee  

 
Purpose: To provide oversight and technical input for the revision of the 
water quality monitoring programs, ongoing water quality data evaluation, 
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and special water quality investigations and BMP effectiveness studies.   
 

• Water Use Efficiency Task Force (now administered by Municipal Water 
District of Orange County) 

 
Purpose:  To study and support a comprehensive effort to curb urban runoff 
through efficient water usage in Orange County. 

 
• Ad-Hoc Group – Orange County Vector Control District Coordination 

 
Purpose: To develop a list of recommended BMPs for small public works 
projects such as roadway turn pockets.   
 

• Ad-Hoc PEA Metrics Group 
 

Purpose:  To investigate applicability of CASQA Progressive Approach 
concepts to the Orange County Stormwater Program. 

 
Watershed Action Plan (WAP) Committees 
 
The Aliso Creek, and combined San Juan Creek/San Clemente Coastal Streams and 
WAP Committees met during the reporting period.  The activities of the south Orange 
County WAP committees are reported separately in the DAMP/WAP Annual Reports 
(presented as Exhibits to the Unified Annual Progress Report for the San Diego Region). 
 
Other Regional Committees/Work Groups 
 
Many of the Permittees additionally participate in various watershed management 
advisory groups.  These groups include:  the Newport Bay Executive and Management 
Committees, the Coastal Coalition, and the Aliso Creek Tier I and Tier II stakeholder 
meetings.  These watershed groups focus their activities and discussions on broader 
watershed issues of concern, such as habitat restoration and flood control in addition to 
water quality issues resulting from Total Maximum Daily Loads (TMDLs) and special 
directives. 
  
C-2.3.3  Management Framework- Program Implementation 
 
In addition to the countywide and watershed management framework for program 
development, the Permittees formally identify the departments with responsibility for 
implementation of each program element within their jurisdictions.  These 
organizational charts are presented in the LIPs. 
 
C-2.3.4   Watershed Mapping 
 
To support the development of the DAMP/WAPs, Geographical information System 
(GIS) – based mapping was undertaken, initially for the San Diego Regional Board area, 
to define watershed boundaries.  It was completed in the 2006-07 reporting period for all 
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watersheds and, for the first time, has created definitive watershed and sub-watershed 
boundaries for all of Orange County (see Figure C-12.1). 
 
C-2.3.5  Orange County Stormwater Program Representation 
 
The Principal Permittee represents the Permittees on the California Stormwater Quality 
Association, Stormwater Monitoring Coalition, and other advisory stormwater forums.   
 
California Stormwater Quality Association (CASQA) 
 
Since 1989, the CASQA has assisted the State of California, the USEPA, municipalities, 
special districts and businesses in developing and implementing effective water quality 
management programs in California.  CASQA is a leader in helping California comply 
with the municipal and industrial NPDES stormwater mandates of the federal Clean 
Water Act.  The Principal Permittee has been active on the Board of Directors, Executive, 
Program Committee and Public Information – Public Participation, Effectiveness 
Assessment (which produced the recent guidance document – Municipal Stormwater 
Program Effectiveness Assessment Guidance, CASQA 2007), Stormwater Monitoring and 
Science, and Policy and Permitting Sub-committees. 
 
Stormwater Monitoring Coalition (SMC) 
 
In the 2007-08 reporting period, the SMC’s founding agencies renewed their cooperative 
agreement thereby continuing the basis of their collaboration for an additional 5 year 
term. In addition, four new member agencies joined the SMC, namely Caltrans, the City 
of Los Angeles, the State Water Resources Control Board and the US Environmental 
Protection Agency Region IX - Office of Research and Development.                                                                      
 
The first project supported by the SMC was to develop a five-year Research Agenda.  
The research agenda, published in 2001, consisted of 15 unique projects developed 
around three main foci: 1) developing a regional monitoring infrastructure; 2) 
understanding stormwater runoff mechanisms and processes; and 3) assessing receiving 
water impacts.  The SMC has made substantial progress in 2007-08 implementing the 
Research Agenda (see Section C-3.2.3 for details). 
 
Southern California Coastal Water Research Project 
  
The Permittees joined the Southern California Coastal Water Research Project 
(SCCWRP) board as an associate member during the 2005-06 reporting period.  
SCCWRP is a joint powers agency that focuses on marine environmental research, 
including the coordination of cooperative regional monitoring efforts to support the 
development of management strategies for the entire Southern California Bight.   
 
The Permittees also continued to participate in the completion of the Southern California 
Regional Marine Monitoring Program (referred to as Bight ’03) through a general 
financial contribution, funding of study components (see National Water Research 
Institute below), and the involvement of the Principal Permittee in the steering 
committee and technical sub-committees. 
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National Water Research Institute 
 
The Permittees collaborated with the National Water Research Institute (NWRI), San 
Bernardino County and Riverside County to sponsor researchers from the University of 
California – Irvine (UCI) in a stormwater characterization study of the Santa Ana River 
watershed.  The study was a complement to efforts by the Bight ’03 Water Quality 
Committee to define stormwater plumes through remote sensing satellite imagery and 
efforts by the Bight ’03 Shoreline Microbiology Committee to assess the influence of 
stormwater flows on the shore line and surf zone.  During the reporting period, two 
reports were prepared by UCI and finalized by NWRI, entitled Urban Runoff Impact 
Study Phase III:  Land Use and Fecal Indicator Generation and Urban Runoff Impact Study 
Phase III: Size, Distribution, Sources and Transport of Suspended particles Along an Inland-to-
Ocean Transect. 

  
Nitrogen and Selenium Management Program  
 
The Nitrogen and Selenium Management Program (NSMP) was created in 2005 in 
response to a general NPDES permit (Order No. R8-2004-0021) issued for the Newport 
Bay watershed to establish waste discharge requirements for certain groundwater-
related discharges and to regulate de minimus discharges.  The NSMP is a collaborative 
effort of 21 stakeholders, including various State, county, and local agencies, water 
districts, and private entities with the goal of developing management strategies and 
treatment technologies for groundwater dewatering discharges of both selenium and 
nitrogen for the watershed.  A work plan has been developed by the NSMP and 
approved by the Santa Ana Regional Water Quality Control Board.  The work plan will 
focus on the development of treatment technologies, BMPs, and an offset, trading or 
mitigation program.  The County of Orange is the Chair of the NSMP, providing 
program leadership and ensuring implementation of the work plan and compliance 
with the terms of the permit. The NSMP has made substantial progress in 2007-08 
implementing its work plan (see Section C-12.2.2 (SAR) for details). 
 
Fats, Oils and Grease (FOG) Program 
 
In cities that operate sanitary sewer collection systems, jurisdictional stormwater 
program managers are often also responsible for jurisdictional compliance with Waste 
Discharge Requirements (WDR) for Sewage Collection Agencies.  This dual 
responsibility has allowed for the sharing of information and resources and has 
provided for a greater understanding of the respective programs and challenges. 
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Countywide Area Spill Containment (CASC) Project (previously TASC) 
 
The Principal Permittee and Orange County Sanitation District are coordinating on a 
project for sewage spill containment planning and preparedness (see Section C-3.2.4.).  
In 2007 the project was renamed the “Countywide Area Spill Control (CASC)” Program to 
reflect its development from a demonstration project to an implementation program 
with initial expansion to Orange and Villa Park and subsequent expansion throughout 
the county area over the next few years. 
 
C-2.4 Assessment 
 
C-2.4.1  Implementation Agreement 
 
Since the inception of the Orange County Stormwater Program the Implementation 
Agreement has been amended to provide for the incorporation of new cities and to 
formally recognize the role of the TAC.  The structure of the Agreement has 
accommodated the expansion of the program and the significant escalation of shared 
costs with the adoption of the Third Term Permits.  Over the period of the Third Term 
Permits, the Agreement has served as a model for cost sharing collaboration related to 
the Newport Bay TMDL compliance effort (including the related Nitrogen Selenium 
Management Program), Regional Harbor Monitoring Program, and Aliso Creek 13255 
Directive.  Consequently, it is considered to be an effective basis for cooperation of the 
Program.  
 
C-2.4.2  Management Framework
 
The management framework is reviewed annually to ensure it meets program needs.  
All the committees/task forces have been effective in bringing forward initiatives to 
meet the requirements of the Third Term Permits and to address program needs under a 
consensus building production process.  This performance points to the value and 
robustness of the current management framework. 
 
C-2.5 Fiscal Analysis   
 
This Section presents a summary of the costs incurred by the Permittees in developing, 
implementing and maintaining programs in order to comply with the Third Term 
Permits.  It also includes information on the funding sources used by each Permittee.  
The analysis distinguishes between shared costs and individual costs.  
 
C-2.5.1  Shared Costs 
 
Shared costs are those that fund activities performed by the Principal Permittee under 
the stormwater program's Implementation Agreement.  Each municipality's contribution 
to the shared costs is determined by a formula established in the Implementation 
Agreement, based on the population and land area of each jurisdiction.  These activities 
include compliance program development, reporting, water quality monitoring, and 
countywide public education. 
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The program management activities handled by the Principal Permittee include 
development of model compliance program elements, development and execution of 
intergovernmental agreements, representation of the Permittees at meetings with other 
organizations, preparation of compliance reports, budgets and other program 
documentation, representation of the program before appropriate agencies such as the 
Regional Boards and the State Water Resources Control Board, procurement and 
subsequent coordination of consultant studies and coordination with Permittees 
representatives. 
 
2007-08 Reporting Period 
 
The actual-shared cost expenditures for the 2007-08 reporting period were $5,439,283.  
 
2008-09 Reporting Period 
 
The shared cost budget for 2008-09, as approved by the Permittees, is $6,457,593. 
 
C-2.5.2  Individual Costs 
 
Individual costs are those incurred by each Permittee arising from its jurisdictional 
program implementation as documented in the LIPs and comprise capital and operation 
and maintenance costs: 
  

• Capital Costs – refers to expenditures for land, large equipment, and 
structures (see Table C-2.1); and 

• Operations and Maintenance Costs - refer to normal costs of operation 
including the cost of keeping equipment and facilities in working order (see 
Table C-2.2).   

 
The sum of the capital and operation and maintenance costs is the total cost that each 
Permittee has incurred individually to meet the requirements of the Third Term Permits. 
 
During 2006-07, guidance - Fiscal Analysis Guidance Manual: Orange County Stormwater 
Program – was developed to provide the Permittees with an accurate and auditable basis 
for compiling and reporting the fiscal impact of the stormwater mandate.  The Manual 
provides guidelines and worksheets which are intended to provide a common 
understanding and basis for more consistent derivation of the annual costs and it was 
used for this report. 
 
In reviewing Table C-2.1 and Table C-2.2, it should be noted that purchases of small 
equipment, with a life of less than 5 years and a value lower than $5,000, are now 
included in the operations and maintenance costs. Also, “Capital Costs” now covers 
longer-life equipment and fixed facilities/BMPs and includes a category that captures an 
allowance for the cost of construction BMPs for projects implemented as a part of a 
municipal capital program. 
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2007-08 Reporting Period 
 
In 2007-08, the total cost of the activities undertaken by the Permittees implementing the 
DAMP programs within their jurisdictions are reported to be: 
 

• Total Individual Permittee Costs      $ 93,424,914 
 
This total compares to $82,249,507 in 2006-07, $82,466,219 in 2005-06, $72,693,211 in 2004-
05, $ 79,275,003 in 2003-04, $54,529,161 in 2002-03 and to $44,333,714 in the 2001-02 
reporting period Figure C-2.3. 
 
2008-09 Reporting Period 
 
In 2008-09, the total cost of the activities to be undertaken by the Permittees 
implementing the DAMP programs within their jurisdictions (capital costs + operations 
and maintenance costs) is estimated to be: 
 

• Total Individual Permittee Costs   $98,872,052 
 
A historical review of costs is presented in Figure C-2.4. 
 
C-2.5.3  Funding Sources  
 
The funding sources used by the Permittees include: General Fund, Utility Tax, Separate 
Utility, Gas Tax, and Special District Fund, Others (Sanitation Fee, Fleet Maintenance, 
Community Services District, Water Fund, Sewer & Storm Drain Fee, Grants, and Used 
Oil Recycling Grants) (see Figure C-2.5, 2006-07 Funding Sources, and Figure C-2.6, 
2007-08 Projected Funding Sources).  The contributions of volunteer groups are not 
included in this assessment.
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Figure C-2.1:  Orange County Municipal NPDES Management Framework 
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Figure C- 2.2:  General Permittee Meeting Attendance 
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Figure C-2.4:  Historical Review of Total Individual Permittee Costs
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Figure C-2.5: 2007-08 Actual Funding Sources 
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Figure C-2.6: 2008-09 Projected Funding Sources 
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C-3.0 PLAN DEVELOPMENT  
 
C-3.1 Introduction 
 
The DAMP sets forth an iterative management approach for urban stormwater quality 
protection and management by: 

 
• Establishing a set of Baseline Best Management Practices (BMPs)  that are applicable 

to all areas and that are proven and cost-effective; 
• Monitoring water quality to assess progress and identify urban impacts on 

receiving waters, and 
• Developing Enhanced BMPs for specific constituents of concern at a watershed or 

jurisdictional level, as appropriate. 
 
C-3.1.1  Water Quality Planning
 
The purpose of DAMP Section 3.0 is to present the iterative (also referred to as 
“adaptive management”) planning process that is used for urban stormwater 
management in Orange County.  A defining feature of this process is the cycle of 
analysis, measurement and improvement which is illustrated in Figure C-3.1:  
 

Assessing:  Assessing environmental conditions and programmatic performance, 
establishing the goals and targets to be achieved, and determining the route to be 
taken and the measurements to track success; 
 
Planning:  Designing activities to achieve the goal, identifying the needed skills 
and expertise, and designating responsibility for achieving desired outcomes; 
 
Implementing:  Bringing the process into effect in an efficient and effective 
manner, and 
 
Monitoring:  Evaluating the effectiveness of the Implementing stage. 

 
Following adoption of the Third Term Permits in 2002, the DAMP was substantially 
revised to incorporate greater individual accountability through jurisdictional Local 
Implementation Plans (LIPs) (see DAMP Appendix A).  The LIPs provide a flexible 
jurisdiction-specific plan within the broader policy and model program framework of 
the DAMP.   
 
With additional permit mandates to institute watershed-based activities, water quality 
planning in the context of the DAMP is now evident as two separate, but nonetheless 
similar and highly interdependent, processes targeting the control of pollutants in urban 
runoff.  These processes (Table C-3.1; Figure C-3.1) are: 
 

• DAMP/LIP – Directed by jurisdictional assessments completed individually by 
each Permittee and a countywide assessment through a Unified Annual Progress 
Report.; and 
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• DAMP/Watershed Action Plan (WAP) (See DAMP Appendix D) – Directed by 
watershed scale assessments in WAP Reports. 

 
C-3.2 Accomplishments 
 
C-3.2.1 Programmatic Enhancements  
 
To assist the Permittees with reporting the status of LIP implementation and the 
performance of the individual jurisdictional stormwater quality management programs, 
a Program Effectiveness Assessment (PEA) reporting framework (DAMP Appendix C) 
was developed in 2002-03.  The PEA: 
 

• Facilitates the collection and compilation of specific stormwater program 
implementation and progress validation indicators; 

 
 A PEA template was created in 2003 and has been the basis of the 2002-03, 

2003-04, 2004-05, 2005-06, and 2006-07Annual Reports and this report.  In July 
2005, the template was converted into an internet-based reporting system. 
 

• Provides for program effectiveness assessment by the individual Permittees and 
the Principal Permittee on a jurisdictional, watershed and/or countywide basis; 
 
 The PEA identifies specific programmatic and environmental performance 

metrics including specified validation indicators titled, “Headline Indicators” 
(See Section C-1.2.2).  

 
• Ensures that an evaluation and improvement process is applied on a 

jurisdictional, watershed and/or countywide level to determine where 
modifications within the DAMP, LIP or WAP may be necessary; and 

 
• Provides a mechanism for the Permittee to identify and report modifications that 

have or will be made to their LIP.  
 
C-3.2.2 Enhancements in Environmental Assessment
 
The findings of the extensive water quality monitoring program during the reporting 
period are discussed in Section C-11.0.   
 
C- 3.2.3 Enhancements in Assessment Methodologies 
 
Concurrent with this data collection effort are a number of important initiatives, being 
supported by the Permittees, that are aimed at the development of assessment 
techniques and methodologies to support more informed and consistent decision 
making across Southern California.  Notable amongst these initiatives are the 
collaborative studies being conducted by the Stormwater Monitoring Coalition (SMC), 
the development of the California Sustainable Watershed/Wetland Information 
Manager (CalSWIM) prototype database, and the work of CASQA’s Program 
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Effectiveness Assessment and Stormwater Monitoring & Science sub-committees.  
 
Stormwater Monitoring Coalition Collaborative Projects 
 
The Stormwater Monitoring Coalition (SMC), initially comprising Phase I municipal 
stormwater NPDES lead permittees and the NPDES regulatory agencies in southern 
California, was created in 2000.  The goal of the Stormwater Monitoring Coalition is to 
identify region-specific research needs to better understand stormwater mechanisms 
and impacts, and to collectively sponsor the development of assessment techniques and 
methodologies that will enable more informed and consistent stormwater management 
decision-making across the region.   
 
During the 2007-08 reporting period, the SMC’s founding agencies renewed their 
original letter of agreement for another five years.  At the same time, membership was 
increased by the addition of four new member agencies; the California Department of 
Transportation (Caltrans), the City of Los Angeles, the State Water Resources Control 
Board, and the US Environmental Protection Agency (Table 1).  
 
The agencies currently participating as members in the SMC are: 
 

• California Regional Water Quality Control Board, Los Angeles Region 
• California Regional Water Quality Control Board, San Diego Region 
• California Regional Water Quality Control Board, Santa Ana Region 
• California Department of Transportation, Caltrans 
• City of Long Beach 
• City of Los Angeles, Water Protection Division 
• County of Orange, Public Facilities and Resources Dept. 
• County of San Diego Stormwater Management Program 
• Los Angeles County Department of Public Works 
• Riverside County Flood Control and Water Conservation District 
• San Bernardino County Flood Control District 
• Southern California Coastal Water Research Project 
• State Water Resources Control Board 
• US Environmental Protection Agency, Office of Research and Development 
• Ventura County Watershed Protection District 
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In its first year of formation (2001-2002), the SMC assembled a panel of nationally 
recognized experts in relevant technical discipline areas to assist them in the 
development of a five-year priority research agenda which would serve as the basis for 
activities by the SMC in the foreseeable future.  The first project supported by the SMC 
was to develop a five-year Research Agenda.  The research agenda, published in 2001, 
consisted of 15 unique projects that the SMC ranked, prioritized, and then funded on a 
voluntary basis.  The SMC has since made tremendous progress implementing the 
Research Agenda. The report is entitled “Stormwater Research Needs in Southern 
California,” and can be found online at:  
ftp://ftp.sccwrp.org/pub/download/PDFs/358_stormwater_workplan.pdf  
 
Project accomplishments during the reporting period include:   
 
Project Status in 2006-07 Status in 2007-08 
Building A Regionally Consistent and 
Integrated Freshwater Stream Bioassessment 
Monitoring Program 

95% complete 100% complete 

Laboratory Intercalibration Study  
 

35% complete 100% complete 

Bacterial Reference Watershed Study  
 

90% complete 100% complete 

Hydromodification Study  
 

10% complete 35% complete 

Low Impact Development Study  
 

10% complete 10% complete 

 
 
Development of California Sustainable Watershed/Wetland Information Manager (CalSWIM) – 
Prototype Database 
 
The County of Orange as Principal Permittee has joined with the University of 
California, Irvine (UCI) in developing and implementing a prototype database called the 
California Sustainable Watershed/Wetland Information Manager (CalSWIM).  CalSWIM 
is a web-based expert system and database focused, initially, on Newport Bay and the 
Newport Bay watershed and can be viewed at www.calswim.org.  The technical 
objective of CalSWIM is to provide an interactive platform for coastal wetland and 
watershed managers, planners, and engineers to explore alternative wetland and 
watershed management strategies.  Activities undertaken1 during the reporting period 
include: 
 
• Completion and public deployment of the CalSWIM wiki; 
• Development and open source release of three software components; 
                                                 
1 NSF Annual Report - SDCI Data New: Collaborative Research: Trust Management for 
Open Collaborative Information Repositories: The CalSWIM Cyberinfrastructure. July 
18, 2008 
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• Water quality simulation tool for CalSWIM; 
• Theoretical work on data integrity, and 
• Empirical study of trust-related issues in Wikipedia. 
 
These activities are considered key to understanding the dynamics of open collaborative 
information systems, and in systematically evaluating if and how Web 2.0 technologies 
can be used in the scientific domain, specifically that of water science and management. 
 
CASQA Program Effectiveness Assessment White Paper 
 
The PEA strategy (see Section C-1.0) is based on the approach to program effectiveness 
assessment presented in Municipal Stormwater Program Effectiveness Assessment Guidance 
(CASQA, May 2007) was integrated into preparation of the Reports of Waste Discharge 
and the 2005-6 and 2006-07 Annual Reports.  It is also the basis of this report.    
 
C-3.2.4  Enhancements in BMP Knowledge  
 
During the reporting period, the Program applied the recommendations from the 
Erosion Control BMP Effectiveness Study, continued development of the Countywide Area 
Spill Control (CASC) Program, and initiated the Fullerton Creek Trash and Debris 
Demonstration Project. 
 
Erosion Control BMP Effectiveness Study 
 
An evaluation study of erosion control BMPs (Erosion Control BMP Effectiveness Study) 
was completed (see Attachment C-3.1) during the 2005-06 reporting period to provide 
information on (1) the effect of time and weathering on product condition; (2) the 
frequency a product must be applied to be effective; (3) the maximum slope on which a 
product will perform effectively; and (4) how product performance is affected by soil 
types.  The study comprised an evaluation of two types of hydraulic mulch (paper and 
wood based), two types of polyacrylimide (low and high molecular weights) and wood 
mulch (without a binding agent).  During the prior reporting period, the study was 
reviewed and approved by the TAC with its recommendations being endorsed as 
“Preferred Erosion Control BMPs” for Orange County.  These BMPs were highlighted 
and discussed during pre-wet season construction site inspection training in 2007. 
 
CASC Program 

To address the various regulatory, technical and coordination issues associated with 
preventing and planning for SSOs, a pilot project - Tustin Area Spill Control (TASC) 
Demonstration Project – was initiated collaboratively by the County of Orange, on 
behalf of the Permittees, and Orange County Sanitation District.  

The primary objectives of the project are to:  

• Create broader awareness regarding the causes of SSOs and BMPs that can be 
implemented in order to prevent them; 

• Improve the interagency coordination when responding to SSOs; 
• Identify the resources needed when responding and mitigating impacts; 
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• Develop predictive tools for identifying potential impacts; and 
• Protect the beneficial uses of the local water bodies. 

 
Phase I was completed in mid 2003 and summarized in a report entitled “Tustin Area 
Spill Control (TASC) Demonstration Project – Initial Case Study Report”, November 2003 (see 
2002-03 Unified Annual Report).   
 
The second phase of TASC was the transition from development to the implementation 
and potential expansion of the project to other areas within the county.  In Phase II, 
which was completed in the 2005-06 reporting period, the key technical, procedural and 
managerial aspects of SSO response from both the wastewater and stormwater agency 
perspectives were defined and clarified, including: 
 

• Development of formal SSO response procedures;  
• Delivery of SSO hands-on field response training; and, 
• Execution of a Memorandum of Understanding for delineating jurisdictional and 

financial responsibilities within the TASC project. 
 
In 2006-07 the project expanded and was renamed the “Countywide Area Spill Control 
(CASC)” Program.  The management of the CASC Program during the reporting period 
focused on: 

• Development of a Memorandum of Understanding 
between the participating entities; 

• Expansion of the CASC Program into the cities of 
Orange and Villa Park,including identification of 
continment and recovery sites within these cities. 

• Development of program expansion guidance 
documentation, and 

• Planning of field-based exercises for sewage spill 
response contractors (Note:  Exercises were held on 
July 1 and July 22, 2008). 

 
The CASC 2007-08 Progress Report has been prepared to 
summarize the work that has been completed for the CASC project during the reporting 
period and identifies activities that may be undertaken during the upcoming reporting 
period.  This report is being submitted as an attachment (Attachment C-3.2) and will be 
included in Appendix E of the DAMP. 
 
Fullerton Creek Trash and Debris Demonstration Project 
 
Lower Fullerton Creek in Orange County, California, has been the focus of regulatory 
agency scrutiny for the accumulation of trash and debris within the creek and at its 
confluence with the San Gabriel River.  In 2008, the Orange County Stormwater program 
partnered with a non-governmental organization – Earth Resource Foundation – to 
develop, implement, and evaluate the effectiveness of enhanced public education and 
outreach as a source control approach for watershed trash and debris control. The 
project is targeting schools, community centers, and businesses in proximity to Fullerton 
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Creek.  Information on trash and debris control is being provided to selected institutions 
and facilities to encourage and foster watershed stewardship.  Concurrently, the Rapid 
Trash Assessment (RTA) Method is being used to monitor the condition of the creek 
over the period of the project.  The key findings of the demonstration project, which will 
be completed in late 2008, will be reported in the 2008-09 Unified Report. 
 
Other BMP Evaluations 
 
BMP evaluations conducted by the Permittees are reported in Section C-3.0 of the 
jurisdictional PEAs.  Over the reporting period, the findings from these evaluations have 
been provided to the Permittees through the program management framework. 
 
C-3.2.5  BMP Selection  
 
The Permittees have historically conducted activities that provide ancillary water quality 
benefits (street sweeping, catch basin cleaning etc.).  The program in 2007-08 continued 
to implement and recognize the importance of these Baseline BMPs (see Section C-5.2).  
 
The Permittees recognize that the field of stormwater quality is highly dynamic and that 
the BMPs within the DAMP/LIP must be revised, deleted or added to in order for the 
program to remain effective.  In addition, water quality problems caused by urban 
stormwater that are identified either through the water quality monitoring program or 
the water quality planning processes may elevate the need for additional or new BMPs 
to be implemented in order to effectively address the problem.  
 
New candidate BMPs can be prevention or removal oriented and are generally 
identified from one or more of the following: 
 

• A review of technical literature (such as the ASCE/USEPA database); 
• A review of existing control programs; 
• Demonstration or research projects, and 
• Input from consulting firms and municipalities already involved in new BMP 

implementation. 
 
During the reporting period, several Permittees reported the selection and/or 
implementation of additional structural and/or non-structural BMPs to enhance their 
local efforts including hydrodynamic separators and drain inlet filters and screens for 
trash control and various devices targeting pathogens including constructed wetlands 
[see Exhibits 1-11 (San Diego) and Exhibits 1-27 (Santa Ana)].   

C-3.2.5.1  BMP Retrofitting Opportunities 
 
In 2003-04, a countywide evaluation was initiated to identify opportunities within the 
existing storm drain infrastructure for configuring/reconfiguring storm drains or 
channel segments in order to improve the water quality and maintain the designated 
beneficial uses (see DAMP Appendix E). This study used a Geographical Information 
System (GIS) model to create a database with information about runoff volume, 
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Constituents of Concern (COC), and BMP siting opportunities. The first step in the 
model development was to create a digital database of the region. A digital elevation 
model and digital ortho-photography were used to delineate stream networks. Land use 
information was obtained as a zoning overlay to identify publicly owned and 
undeveloped parcels.  
 
The developed GIS model has been used to identify potential BMP retrofit sites that had 
drainage areas of 50 to 500 acres. Sites were initially identified on parcels that were 
publicly owned, in proximity to receiving waters, and where there appeared to be 
sufficient available space for a regional BMP.  The model was subsequently used to 
investigate potential BMP retrofit opportunities within Caltrans, County of Orange and 
Orange County Transportation Authority highway projects, homeowner association 
parcels, and finally excess highway right-of-ways.   
 
The latest report for the project - Identification of Regional BMP retrofitting 
Opportunities:  Phase II Draft Report – was completed in March 2008.  It currently 
identifies163 locations throughout the county that can potentially be modified to enhance 
beneficial uses or provide a water quality (pollution control) function. These locations 
comprise 23 locations identified in the initial screening effort, 30 Natural Treatment 
System (NTS) sites, 22 locations identified by the Permittees during the study, 20 in-
channel locations, 34 locations identified within Caltrans, County of Orange or OCTA 
transportation projects, 31 locations within HOA parcels, and 3 locations within excess 
highway ROW. 
 
In 2008-09 the emphasis of the study will be on watershed modeling to quantify the 
impact of BMP implementation on receiving water quality. 
 
C-3.3 Assessment 

The Permittees recognize that knowledge in the field of stormwater quality is rapidly 
evolving and that the BMPs within the DAMP/LIP and DAMP/WAP must be revised, 
deleted or added to in order for the program to stay current.  In addition, water quality 
problems caused by urban stormwater that are identified either through environmental 
monitoring or regulatory interventions will elevate the need for additional or new 
Baseline BMPs and Enhanced BMPs to be implemented. 
 
C-3.3.1  Iterative Planning Processes  
 
While preparing the ROWD it was recognized that the DAMP did not describe a 
definitive process for making programmatic change in response to improved knowledge 
of water quality controls and best management practices. 
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Proposed Program Modification: 
 

• Section 3.0 of the proposed 2007 DAMP presents a revised conception of the 
plan improvement process. 

 
  
 
C-3.3.2  Programmatic Assessment 
 
The PEA template created in 2003, which has been used as the basis of the 2002-03 
through 2007-08 Annual Reports, has been helpful in establishing a series of metrics for 
spatial (i.e. jurisdictional comparisons) and temporal (i.e. year-to-year comparisons) 
assessments of program effectiveness.  However, as noted in the prior annual report, the 
reporting has highlighted significant inconsistencies in metric interpretation across the 
jurisdictions of the Orange County Stormwater Program.  This issue was addressed in 
June 2006 with the publication of metric definitions and guidance.  In 2006-07 further 
guidance (Technical Memorandum:  Implementation of Preferred Options for Fiscal 
Reporting) was developed to improve the accuracy of the fiscal element of the annual 
report.  For the current reporting period, the report preparation schedule was advanced 
and a formal presentation of the performance data, compiled to facilitate jurisdictional 
comparison, was provided to the Permittees as an additional quality control step in the 
report preparation process.  While these efforts have contributed to better data quality, 
jurisdictional comparisons continue to show marked variability in performance across 
key program elements which suggest that additional effort is needed to continue to 
improve metric reliability. 
 
 
Program Modification: 
 

• Fiscal reporting guidance was prepared to improve accuracy of the program cost 
information in advance of this report. 

 
  
 
C-3.3.3  BMP Assessment  
 
Over the course of the Third Term Permits a number of BMP evaluations have been 
undertaken.  The recommendations arising from these studies, which were presented in 
either the ROWD as “ROWD commitments” or in the proposed 2007 DAMP, are the 
basis of the “Proposed Program Modifications” in the subsequent sections of this report. 
 

C-3.4  Summary 

DAMP Section 3.0 describes the iterative planning processes that are the basis of the 
DAMP.  Based upon an evaluation of these processes for the ROWD in 2006, the 
language of DAMP Section 3.0 was revised in the proposed 2007 DAMP to better define 
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these processes.  
 
Fiscal data and programmatic metric reporting guidance documentation has been 
developed and was used in the preparation of this report. With the anticipation that 
impending Fourth Term Permits will incorporate measurable goals, delivering reliable 
program performance metric data will be continue to be a key area of program 
development for the Permittees. 
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Table C-3.1:  Comparison of Water Quality Planning Processes 
 
 

 DAMP/LIP DAMP/WAP 
Geographic Area 
Covered by Plan 

Defined by political (city/County) 
boundaries 

Defined by hydrologic 
boundaries 

Planning Process Focused on reducing discharges of 
pollutants in urban runoff and 
stormwater pollution on a uniform 
countywide basis.  Directed by 
DAMP/LIP in conformance with 
NPDES permits requirements 

Focused on improving local 
receiving water quality where it 
is adversely impacted by urban 
runoff and stormwater 
pollution.  Directed by NPDES 
permits and 303(d) list 

Framework Directed by Stormwater Program 
committee structure and Regional 
Board review.  Public consultation 
principally through CEQA 
process/Regional Board review 

Directed by municipal and 
public agency stakeholders.  
Characterized by public 
participation. 

Assessment Based on countywide municipal and 
regional cooperative investigations of 
stormwater and receiving water 
quality.  Assessments are undertaken 
annually (LIP) and every 5 year 
(DAMP). 

Based on information from 
watershed specific 
investigations.  Assessments are 
undertaken on an annual basis. 

Planning Broad based approach with emphasis 
on well established pollution 
prevention and source control 
measures 

Pollutant specific approach with 
emphasis on treatment controls 
and consideration of innovative 
regional solutions 

Implementation Individually by Permittees Individually and collaboratively 
by Watershed Permittees and 
other agencies 

Monitoring Considers pollutant load reduction Considers beneficial use 
attainment 
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Figure C-3.1:  Water Quality Planning Process 
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C-4.0 LEGAL AUTHORITY  
 
C-4.1 Introduction 
 
The ability of the Permittees to comply with the requirements of the Third Term Permits 
is contingent upon the establishment of adequate legal authority to support control 
program implementation.  This section discusses the status of the Permittee’s legal 
authority which is based upon a 1993 Model Water Quality Ordinance that was used by 
the Permittees as the basis of their local ordinances that were adopted by 1997.   
 
C- 4.2 Accomplishments 
 
With the adoption of the Third Term Permits in early 2002, the Permittees reviewed and 
verified the sufficiency of their legal authority as the legal basis for the activities 
required for Third Term Permit compliance, primarily DAMP Sections 7.0, 8.0, 9.0, and 
10.0.  Following this validation, the responsibility for maintaining the efficacy of this key 
program element has rested with the Legal and Regulatory Task Force (see Section C-
2.3.2).   While this Task Force completed guidance on BMP upkeep and maintenance, its 
major focus during the reporting period was on NPDES Permit renewal in the San Diego 
Region 
 
C-4.2.1  BMP Upkeep and Maintenance 
 
In June 2007, the Task Force completed the guidance document – Regulating Maintenance 
of Post-Construction BMPs Strategies and Recommendations for Enforcement to highlight 
specific legal mechanisms for ensuring long term maintenance of post-construction 
BMPs (see 2003 DAMP, p. 7-II-41.). The candidate legal mechanisms include (1) a 
Covenant and Agreement for properties that will not be subdivided; (2) model text to be 
included in the Covenants Conditions and Restrictions (CC&Rs) to be recorded by the 
applicant/landowner for a subdivision project; (3) a Declaration of Restrictions for 
projects that will be subdivided, but which will not otherwise have recorded CC&Rs; or 
(4) a conditional use permit or other entitlement permit setting forth the BMP 
maintenance requirements in its conditions of use.  
 
C-4.2.2 Permit Renewal in the San Diego Region 
 
The San Diego RWQCB issued Tentative Order No. R9-2007-0002 on February 9, 2007, 
and Revised Tentative Order No. R9-2007-0001 on July 6, 2007.  Legal reviews of these 
Orders identified key Permittees concerns regarding the proposed regulatory provisions 
addressing the use and siting of regional treatment BMPs.  With the abandonment of the 
permit adoption process in February 2008, resolution of these concerns was deferred 
pending promulgation of a revised Tentative Order. 
 
4.3   Assessment 
 
The program effectiveness assessment outcome level for the DAMP Section 4.0 is 
presented in Table C-4.1.  Beyond confirming compliance with the Permits, the 
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Permittees’ legal authority can also be assessed in the context of the sections of the 
DAMP that it primarily supports. 
 
C-4.3.1  Legal Authority to Implement Existing Development and ID/IC Programs 
 
A key test of the Permittees’ legal authority occurred in 2005-06 when a required site 
clean-up predicated on the authority of a jurisdiction’s water quality ordinance was 
formerly challenged under the ordinance’s appeal provisions.  The jurisdiction prevailed 
in the third party adjudicated appeal hearing and again at a subsequent trial in an action 
brought by the Orange County District Attorney.  This outcome, in addition to the 
numerous successful administrative actions and citations detailed in Sections 8.0, 9.0 
and 10.0 of this report, validate the robustness of the Permittees’ legal basis for 
implementing DAMP Sections 9.0 and 10.0. 
 
C-4.3.2  Legal Authority to Implement New Development Program
 
The New Development/Significant Redevelopment component of the Program ends 
with permit close-out and the BMPs implemented in conformance with DAMP 
Section 7.0 transition to the Existing Development component.  Section C-7.3.1 of the 
2005-06 Unified Annual Report, noted the Permittees’ intention to identify approaches 
for better ensuring the perpetuation of approved WQMPs by property owners. The 
completion of Regulating Maintenance of Post-Construction BMPs Strategies and 
Recommendations for Enforcement fulfilled this commitment.  The extent to which the 
legal mechanisms detailed in the guidance document have subsequently been 
implemented by the Permittees in the reporting period has not been evaluated.  
 
C-4.4 Summary 
 
The Permittees validated the legal basis for implementing the DAMP in early 2002 and 
over the period of the Third Term Permits have continued to review aspects of this legal 
authority under the aegis of the Legal and Regulatory Task Force.  This review and the 
formal legal challenge to this authority discussed above have served to affirm the 
fundamental robustness of the Permittees’ water quality ordinances.  During the 
reporting period the efforts of the Task Force have focused primarily on permit renewal 
in the San Diego Region.
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Table C-4.1:  Current and Potential Outcome Levels (Legal Authority)  
 

Effectiveness Assessment Outcome Levels 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 

Legal Authority 
Implement 
Program 

Increase 
Awareness 

Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

Water Quality Ordinance 
 Adopt and 
Maintain 

Adequate Legal 
Authority 

     

Training 
 Track 

number/type of 
training sessions 

P Surveys show 
improved 

knowledge 
    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 
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C-5.0  MUNICIPAL ACTIVITIES  
 
C-5.1 Introduction 
 
The Permittees own and operate facilities and build and maintain much of the 
transportation, drainage and recreational infrastructure of the urban environment.  The 
primary purpose of DAMP Section 5.0 is to ensure that, through a systematic process of 
evaluation, BMPs are incorporated into municipal facilities and infrastructure 
maintenance programs.  DAMP Section 5.0 also requires a commitment to implement 
Integrated Pest Management (IPM) approaches.  In addition, DAMP Appendix C 
requires performance reporting related to a number of Baseline BMPs that have been 
recognized, since the inception of the Program, as significant contributors to pollutant 
load reduction. 
 
C-5.2 Accomplishments 
 
C-5.2.1   Model Municipal Activities Program  
 
The Model Municipal Activities Program was developed and implemented in 2002-03 
and replaced the environmental performance reporting program of the Second Term 
Permits.  It establishes a framework for conducting a systematic program of evaluation 
and BMP implementation targeting fixed facilities, field programs and drainage 
facilities.  The Model Municipal Activities Program requires the Permittees to: 
 

• Compile facility and program inventories: 
 

1,741 facilities have been reported as inventoried (Compared to 1,654 facilities in 
the 2006-07 reporting period; 1,715 facilities in the 2005-06 reporting period; and 
1,633 facilities in the 2004-05 reporting period) and are subject to the program 
(Table C-5.1 and Figure C-5.1).  

 
• Prioritize facilities and programs based upon water quality threat and receiving 

water sensitivity: 
 

There are a reported 508 high priority, 163 medium priority, and 1,070 low 
priority municipal facilities (Compared to 423 high priority, 151 medium 
priority, and 1,080 low priority in the 2006-07reporting period; 473 high priority, 
143 medium priority, and 1,099 low priority in the 2005-06 reporting period; and 
401 high priority, 126 medium priority, and 1,106 low priority municipal facilities 
in the 2004-05 reporting period) (Table C-5.1 and Figure C-5.1). 
 

• Establish model maintenance procedures: 
 

Sets of BMP factsheets have been produced for Fixed Facilities (13 factsheets), 
Field Programs (7 fact sheets) and Drainage Facilities (1 fact sheet).   
 
No additional factsheets were prepared during the reporting period (Fact Sheet 
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IC24: Wastewater Disposal Guidelines was produced under the aegis of the 
Wastewater Disposal Ad Hoc Group in 2005-06).  

 
• Conduct inspections: 
 

Standard general and activity specific inspection forms have been developed for 
Fixed Facilities, Field Programs and Drainage Facilities.  By the end of the 
reporting period, 1,175 (compared to 1,938 in 2006-07; 2,059 in 2005-06; and 2,326 
in 2004-05) municipal facilities were reported as having been inspected for 
stormwater issues (Table C-5.2 and Figure C-5.2). 

 
• Implement BMPs: 
 

At the end of the 2007-08 reporting period, 1,208 (Compared to 1,018 in 2006-07; 
1,125 in 2005-06; and 1,299 in 2004-05) municipal facilities were determined to 
have full BMP implementation (Table C-5.2 and Figure C-5.2).  

 
• Undertake training: 

 
Three training modules have been developed, specifically, Municipal Activities 
program Training, Fixed Facility Model Maintenance Procedure Training and 
Field Program Model Maintenance Procedure Training and are available for use 
by the Permittees. 

  
C-5.2.2   IPM 
 
DAMP Section 5.0 advocates for pest management using an integrated system of tactics 
that include biological, mechanical, physical, cultural, and chemical control.  This 
system, known as IPM, relies on careful monitoring of the plants to identify when 
control actions should be taken.  The choice to utilize pesticides should only be made 
after other control actions have been considered.  If pesticides are applied, the one least 
disruptive to the environment is considered first.  IPM stresses that pesticide use is only 
one method of controlling pest populations, and the IPM system includes details on the 
implementation of a scouting program to track pest populations, determination of 
tolerance thresholds, and methods of controlling pest populations once the threshold 
has been reached.   
 
During the First Term Permit period, a model plan, entitled "Management Guidelines 
for use of Fertilizers and Pesticides," was developed to provide guidelines for 
application methods for fertilizers and pesticides, surface runoff minimization, accident 
mitigation and IPM.  The Permittees subsequently implemented this model plan during 
the First and Second Term Permit periods. 
 
The guideline document was reviewed and updated following the Third Term Permits 
to reflect an increased focus on IPM practices.  The objectives of the updated guidelines, 
entitled “Management Guidelines for Integrated Pest Management, Pesticides, and 
Fertilizers” (DAMP Section 5.0) are to provide the Permittees with:  
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• A program framework for reducing the adverse impacts that municipal activities 
may have on water quality;  

• An iterative process by which they can effectively monitor and respond to 
problems as they are discovered;  

• Methodologies to meet Third Term Permit requirements; 
• A process by which they can effectively re-evaluate their approach to using 

fertilizers and pesticides as needed and begin to move toward reducing their 
dependence on them by developing a comprehensive Integrated Pest 
Management Program; 

• A program framework for reducing the adverse impacts that the use of fertilizers 
and pesticides may have on water quality; and 

• General guidelines that can be used in conjunction with the Landscape Model 
Maintenance Procedures (Municipal Activities Program Manual) in order to minimize 
the potential threat to human health and environmental resources. 

 
The guidelines highlight the implementation of an IPM program and stresses that 
pesticide use is only one method of controlling pest populations.  The guidelines include 
details on the implementation of a scouting program to track pest populations, 
determination of tolerance thresholds, and methods of controlling pest populations once 
the threshold has been reached.   
 
All IPM, pesticide, and fertilizer data is included in the Permittees’ PEAs.  The data 
includes: 
 

• Fertilizer analysis by brand name; 
• Fertilizer analysis by amount applied; 
• Pesticide analysis by brand name; 
• Pesticide analysis by amount applied; and 
• Pesticide management survey.  

 
During the previous reporting periods, the Permittees completed an extensive program 
evaluation assessment in order to assess the extent of the implementation of the 
guidelines.  The program evaluation provides a method to track changes in management 
practices by the Permittees and the effects of these changes on overall fertilizer and 
pesticide use and is revised every year in order to improve the accuracy of the 
information collected. 
 
C-5.2.2.1   Fertilizer Management 
 
Maintaining the health and color of turfgrass is the main reason for the application of 
fertilizers by Permittees.  Much fewer fertilizer applications are made to landscape trees, 
shrubs, groundcovers, and vines in order to maintain their health and color.  During 
2007-08, thirty-five Permittees reported the use of approximately 466,812 pounds of 
nitrogen and 140,003 pounds of phosphorus were applied to 8,427 acres of public land 
(63 lbs/acre of nitrogen and 20 lbs/acre of phosphorus) (Tables C-5.3, C-5.4 and Figures 
C-5.3 and C-5.4).  Fertilizer use reporting by Permittees has consistently improved since 
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the inception of the program and as a result, the total pounds of reported fertilizer use 
have increased from previous reporting periods.  The total pounds of nitrogen applied 
increased by an average of 10 lbs/acre compared to the 2006-2007 reporting period.  The 
amount of phosphorus applied per acre also increased marginally compared to previous 
reporting periods (16 lbs/acre in 2006-2007).   
 
Slow release fertilizer use (89%) remains high as in previous reporting periods (2006-
2007, 85%; 2005-2006, 89%). Although slow release fertilizers are generally more 
expensive, Permittees continue to recognize the importance of their use in minimizing 
the potential runoff of nutrients from landscapes. 
   
The majority of Permittees utilize either city and contractor personnel (51%) or 
contractor personnel alone (37%) to apply fertilizers.  Although most fertilizer 
applications are done in conjunction with a contractor, 46%percent of the Permittees rely 
on city personnel alone to determine when fertilizer applications will be made to public 
landscapes.  Only 11% rely on the contractor alone to determine fertilizer timing, 
allowing them to maintain a level of oversight and reduce unnecessary fertilizer 
applications.  In order to provide adequate fertilizer management training, UC 
Cooperative Extension targets both city personnel and professional contractors.            
 
Using soil analyses as a diagnostic tool had increased 13% from 2003-04 and 2004-05 
assessment, but adoption remained flat in 2005-2006 and 2006-2007.  However, during 
the 2007-2008 reporting period, seventy-one percent (71%) of the Permittees (25 of the 35 
Permittees) conducted soil analyses on a routine basis or prior to the application of 
fertilizers to determine baseline nutrient levels.        
 
The proper application of fertilizer requires that equipment be calibrated on a regular 
basis.  Thirty one Permittees reported calibrating fertilizer equipment during the 2007-
2008 reporting period in order to ensure proper fertilizer application rates. One –
hundred percent (100%) of the Permittees have implemented proper fertilizer clean-up 
methods, such as sweeping up or absorbing off-target applications.  
 
C-5.2.2.2   Pesticide Management 
 
The Permittees reported that, during 2007-08, pesticides were applied to roughly 11,086 
acres of public lands, slightly higher than reported in prior assessment periods (Figure 
C-5.6). 
 
The table below summarizes the pounds of active ingredient of each pesticide type 
applied by all Permittees in Orange County for the last six reporting periods. 
  
Pesticide Use Summary Table 
Pesticide Type  2002-03 2003-04 2004-05 2005-06 2006-07 2007-08 
Herbicides 51,281 45,945 38,056 55,343 88,252 49,101 
Insecticides 314 374 321 350 463 568 
Molluscides 78 82 78 33 133 93 
Plant Growth Regulators 76 161 679 502 627 165 
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Pesticide Type  2002-03 2003-04 2004-05 2005-06 2006-07 2007-08 
Rodenticides 410 451 204 298 215 313 
Adjuvants N/A N/A 8 43 398 2,107 
Fungicides 855 2,922 1,718 1,006 1,289 897 
Total Lbs. A.I. 53,014 49,935 41,064 57,575 91,377 53,244 
Acreage 10,986 10,900 12,230 11,531 10,861 11,086 
 
During 2007-08, the total pounds of pesticide active ingredient decreased 42% to 53,244 
lbs compared to 91,377 lbs in 2006-2007. Insecticide usage increased 23% over the last 
reporting period; however, there were no reported uses of the organophosphate (OP) 
diazinon and only two reported uses of chlorpyrifos. Use of these two insecticides, due 
to their high aquatic toxicity, is not recommended. A significant increase in the use of 
adjuvants over previous reporting periods suggests applicators are utilizing these 
products to ensure pesticide are applied more evenly to target organism.    
 
Permittees reported the use of boric acid ant baits and other insecticides, such as fipronil 
gel for controlling ants instead of broad spray applications.  Two Permittees reported 
utilizing Spinosad, a least toxic pesticide alternative, to control sucking insects such as 
aphids. 
 
Forty-six percent of the Permittees rely on a contractor alone to apply insecticides.  The 
percent of Permittees that apply insecticides themselves is 11%), indicating that 
Permittees depend on contracted pesticide applicators to apply the majority of insectides 
in their jurisdiction. In contrast, most herbicide applications are performed by both 
Permittees and contracted pesticide applicators (49%) as weed abatement is a more 
common landscape activity.            
 
Twenty-three of the Permittees reported having at least one or more personnel 
possessing a Qualified Applicators License (QAL) or a Pest Control Advisor (PCA) 
license compared to only twenty in the 2006-2007 reporting period.  It should be noted 
that at the minimum, all Permittees require either a QAL or equivalent County training 
for pesticide applicator personnel.  All of the Permittees provide training in pesticide 
safety to personnel applying or handling pesticides.  Some of this training is a 
requirement of maintaining a QAL or PCA license. 
 
The calibration of pesticide application equipment is an important routine task 
implemented by 83% of the Permittees (Table C-5.5). Only 79% of the Permittees in 
2006-2007 performed this task routinely.  If pesticides land off-target, 71% sweep up the 
material, if possible, to insure that it does not enter the storm conveyance system. One 
hundred percent (100%) of the Permittees clean-up small spills by containing or 
absorbing the pesticide. 
 
C-5.2.2.3  Integrated Pest Management 
 
Sixty-three percent (63%) of the Permittees reported that they operate under a formal 
written IPM policy.  In addition, 94% regularly monitor for pests and 83% keep records 
of pest occurrences and the actions that were taken to correct the problem.  These 
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percentages represent small increases from the previous reporting year.  
An important component of an IPM program is the monitoring and identification of 
pests.  Methods used for monitoring pests include the presence and absence of a 
particular pest, visual counts, and the symptoms or signs of pest presence.  The most 
common pests that the Permittees monitor for are gophers (91%), broadleaf weeds 
(94%), grasses (91%), and ants (83%).  Permittees also monitor for ground squirrels 
(71%), aphids (74%), whiteflies (69%), psyllids (60%), leaf diseases (77%), and whole 
plant diseases (77%).  Over half of the Permittees continue to monitor biological control 
activity (54%).  Monitoring biological control activity allows for a decreased use in 
pesticides since satisfactory control may be obtained by natural predators.  
  
The majority of Permittees identified pests using their own knowledge (86%) with the 
assistance of a pest control advisor (86%), utilizing books, magazines, and the internet 
(80%).  UC Cooperative Extension (69%) and the County Agricultural Commissioner’s 
Office (74%) were also utilized to identify pests.     
  
The level of adoption of various alternative pest control methods remained relatively 
unchanged or increased only slightly from previous reporting periods. Examples of 
specific alternatives to the use of pesticides utilized by Permittees include:  
  

• Mechanical weed removal (hand weeding/hoeing) (97%); 
• Utilizing mulch to suppress weed growth and reduce water loss from the soil 

surface (100%); 
• Adjust the height of mowing equipment (97%); 
• Selection of plants not susceptible to specific insects (83%) and diseases (91%); 
• Maintain proper fertilization levels to reduce disease frequency (80%);   
• Maintenance of the irrigation system to avoid stress and disease promoted by 

over or under watering (86%); 
• Physically remove insects from plants (71%); 
• Improving overall landscape design to control weeds (74%); 
• Improve drainage in areas that remain excessively wet to discourage the 

germination of weeds (83%); and 
• Utilizing biological control (43%). 

 
One hundred percent (100%) percent of the Permittees reported using “caution” 
pesticides as much as possible, up six percent from the previous reporting period.  
“Caution” pesticides are generally less toxic to mammalian organisms and are being 
increasing used in IPM programs. 
 
C-5.2.2.4  Assistance from the University of California Cooperative Extension Program  
 
In June 2001, the Principal Permittee entered into a five-year agreement with the 
University of California Cooperative Extension program to conduct water quality 
monitoring studies and implement water quality improvement programs in areas where 
the University has special expertise, particularly related to fertilizer and pesticide 
applications.  Much of the work focuses on, but is not restricted to, the impairments to 
the beneficial uses in the Newport Bay watershed that have resulted in the development 
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of Total Maximum Daily Loads (TMDLs).  On May 6, 2005, the agreement was revised 
and extended until June 2009. 
 
The tasks that were completed during the reporting period include: 
 

• Annual review and update of the fertilizer and pesticide section of the NPDES 
Program Evaluation Assessment; 

• Analysis of the raw data for the fertilizer and pesticide section of the 2006-07 
annual progress report; 

• Distributed pesticide and fertilizer-related outreach materials developed by 
UCCE to the general public utilizing 250 volunteer Master Gardeners at various 
venues throughout the County such as the Anaheim Home and Garden, Orange 
County Fair, South Coast Plaza Garden Show, the San Juan Capistrano Garden 
Show, and several Earth Day celebrations;   

• Completed an urban landscape water quality certification program (seven two-
hour training sessions) for thirty UCCE Master Gardeners ; 

• Conducted an irrigation and water quality training session for the general public 
on October 20, 2007, at the Huntington Beach Central Public Library; 

• Continued the use of an integrated pest management information kiosk at UCCE 
Master Gardener events as well as the Orange County Fair; 

• Conducted one field day and led multiple tours of the demonstration landscapes 
at the South Coast Research and Extension Center designed to provide 
homeowners, landscape professionals, and developers with information on 
landscape management practices to mitigate pesticide runoff; 

• Continued research project to monitor water quality in four residential 
neighborhoods with a focus on the detection and mitigation of pesticides and 
nutrients utilized to maintain urban landscapes; 

• Conducted outreach focusing on better gardening practices to improve water 
quality directly to homeowners within two pilot neighborhoods utilizing UCCE 
Master Gardener volunteers.  

• Collaborated with the County of Orange Stormwater Program and several 
Permittees to begin developing a set of goals for improving the adoption of 
integrated pest management tools to reduce urban stream toxicity;  

• Provided technical oversight on outreach materials related to areas where UCCE 
has particular expertise, such as fertilizers and pesticides.   

 
C-5.2.3 Baseline BMPs 
 
Performance indicators for certain Baseline BMPs have been tracked since the inception 
of the Model Municipal Activities Program.  These BMPs are street sweeping, solid 
waste collection, catch basin stenciling, drainage facility maintenance, trash & debris 
Control (formerly litter control), household hazardous waste collection, and used oil 
grant participation. 
 

• Street Sweeping: 
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All Permittees maintain street sweeping programs in residential, commercial 
and/or industrial areas.  In 1993 the Permittees compiled information regarding 
their existing street sweeping schedules and practices and have subsequently 
changed elements of their programs such as the types of sweepers purchased, the 
frequency of sweeping, and the use of parking restrictions in order for the street 
sweeping program to aid in water quality improvements. 

 
64, 073 tons of material was removed from the streets and gutters during the 
reporting period (compared to 88,567 tons in 2006-07; 85,514 tons in 2005-06; and 
85,516 tons in 2004-05) (Table C-5.6 and Figure C-5.7). 

 
• Solid Waste Collection: 

 
The Permittees have solid waste collection programs for public, residential, 
commercial and industrial areas.   
 
3,406,558 tons of solid waste was collected during 2007-08 (compared to 3,319,223 
tons in 2006-07; 3,536,117 tons in 2005-06; 3,959,590 tons in 2004-05; 3,626,987 tons 
in 2003-04; and 3,640,752 tons in 2002-03) (Table C-5.7 and Figure C-5.8). 

 
• Catch Basin Stenciling: 

 
An inventory of 41,154 (Compared to 40,929 in 2006-07; 33,397 in 2005-06; and 
37,000 in 2004-05) stenciled storm drain inlets was noted in the reporting period 
of which 7,035 inlets were re-stenciled (Table C-5.8 and Figure C-5.9). 

  
• Drainage Facility Maintenance: 

 
The Permittees inspect the drainage system within their jurisdictions annually 
and clean out accumulated debris on an as needed basis.  Removal of 
accumulated debris and sediment is carried out either manually or by 
mechanical methods using flushing – in emergency situations only – in 
accordance with established maintenance procedures (Model Maintenance 
Procedure DF-1).  By removing this material from the catch basin inlets and 
storm drain system, the Permittees make a significant contribution in preventing 
the passage of these materials in downstream receiving waters.  Thirty one (31) 
Permittees reported inspecting (and cleaning if necessary) 100% or more of their 
catch basin inlet inventories (Figure C-5.10). 
 
37,338 catch basins were cleaned during 2007-08 compared to 36,294 for 2006-07 
and 33,163 for 2005-06 (Table C-5.9 and Figure C-5.10). 8,106 tons of debris was 
reported removed from drainage facilities compared to 9,157 tons in 2006-07; 
7,892 tons in 2005-06; and 5,612 in 2004-05.  While the reported activity in 2006-07 
represents a third year of further increase, the influence of environmental factors 
such as Santa Ana winds and the severity of the wet season cannot be discounted 
(Table C-5.9 and Figure C-5.11). 
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• Trash & Debris Control: 
 

Trash and debris control is an important element in the diversion of litter and 
other solid materials from the storm drain system.  Although most Permittees 
historically viewed litter control as a public service program (i.e., preventing 
visual blight, etc.), rather than as a pollution control problem, it is now 
considered important as a visual indicator of water quality and an aspect of the 
recreational use of a waterbody. 

 
Inner-Coastal and Watershed Cleanup Day, which engages the public directly in 
the cleanup of trash and debris, has been heavily promoted by the Orange 
County Stormwater Program.  In 2002, 5,101 volunteers joined in and collected 
55,920 pounds of trash and 5,350 pounds of recyclables.  In 2003, 5,111 volunteers 
collected 78,634 pounds of trash and 5,447 pounds of recyclables at 37 sites.  In 
2004, 6,036 volunteers collected 96,090 pounds of trash and 9,563 pounds of 
recyclables at 38 sites.  In 2005, 5,741 volunteers collected 53,580 pounds of trash 
and 13,203 pounds of recyclables at 43 sites.  In 2006, 6,536 volunteers collected 
78,015 pounds of trash and 13,414 pounds of recyclables at 59 sites.  In 2007, 6,760 
volunteers collected 91,789 pounds of trash and 16,044 pounds of recyclables 
(Figure C-5.12).  
 
The Permittees have participated in the preparation of a number of strategic 
assessments of litter control efforts including the Algalita Marine 
Foundation/California Coastal Commission Plastic Debris: Rivers to Sea initiative 
in which the Principal Permittee was represented on the advisory board. This 
initiative’s final publication - Eliminating Land-based Discharges of Marine Debris in 
California: A Plan of Action from The Plastic Debris Project – was completed in June 
2006. 

 
• Household Hazardous Waste Collection: 

 
Orange County has a household hazardous waste collection program 
administered by the Integrated Waste Management Department (IWMD).  The 
program comprises four sites (Anaheim, Huntington Beach, San Juan Capistrano, 
and Irvine).  
 
A total of 8,216,111 pounds of household hazardous waste were collected in 
2007-08, compared to 8,241,298 pounds in 2006-07; 7,580,282 pounds in 2005-06; 
6,378,512 pounds in 2004-05; and 5,799,980 pounds in 2003-04.  2007-08 
represents a 0.3% decrease from 2006-07 and the first decrease in the period of 
the Third Term Permits. 

 
• Used Oil Grant Participation: 

 
Most of the Permittees, as well as the County’s Health Care Agency, currently 
implement used oil recycling programs. These programs involve comprehensive 
public outreach including television and newspaper advertising, displays at 
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community events, and the distribution of used oil containers at no cost to 
residents.  
 
Twenty (29) Permittees reported having a Used Oil Grant participation program 
compared to 30 Permittees in 2006-07 and 2005-06; 27 Permittees in 2004-05; 28 
Permittees in 2003-04; and 27 Permittees in 2002-03.   
 
A total of 763,130 gallons of used oil and 164,705 oil filters were collected in 2007-
08 compared to 1,121,116 gallons of used oil and 341,062 used filters in 2006-07; 
1,970,141 gallons of used oil and 507,386 used filters in 2005-06; 1,290,177 gallons 
and 93,451 filters in 2004-05; 378,967 gallons and 60,171 filters in 2003-04; and 
526,007 gallons and 13,584 filters in 2002-03 (Table C-5.11 and Figure C-5.13). 

 
5.3 Assessment 
 
The current and potential program effectiveness assessment outcome levels for the 
Municipal Activities Program are presented in Table C-5.12 (Model Municipal Activities 
Program) and Table C-5.13 (Model IPM and Fertilizer Guidelines). 
 
5.3.1   Model Municipal Activities Program 
 
The Model Municipal Activities Program superseded the Environmental Performance 
Reporting (EPR) program of the Second Term Permits.  Nonetheless, elements of the 
EPR program were carried over into the 2003 DAMP and consequently the ROWD 
proposed elimination of this redundant inspection and oversight program.   
 
The fixed facility inventory has fluctuated over the reporting period (see Table C-5.1) 
with year-to-year losses or gains of over 100 facilities.  This fluctuation points to the 
need for the better definition of key program terms.  
 

Indicator – Prioritization of Facilities: For 2007-08, 1,741 municipal facilities were 
prioritized, 29% of which were high priority.  In 2006-07, 1,654 municipal facilities were 
prioritized, 25% of which were high priority; for 2005-06 1,711 municipal facilities were 
prioritized, 27% of which were high priority; for 2004-05, 1,633 facilities were prioritized, 
25% of which were ranked as high priority; for 2003-04, 1,749 facilities were prioritized, 
29% of which were ranked as high priority; and for 2002-03, 1,711 facilities were 
prioritized, 26% of which were ranked as high priority (Table C-5.1 and Figure C-5.1).    

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior 

 
The number of designated “high priority” facilities has remained at approximately 1,700 
annually (Table C-5.1) despite the initial intention for the program to be risk-based and 
the significant level of BMP implementation (i.e. risk mitigation) that has occurred over 
the period of the Third Term Permits.  It is also apparent from jurisdictional 
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comparisons that the application of a “high priority” designation has varied 
significantly between the Permittees, reflecting both different Santa Ana Region and San 
Diego Region Permit requirements and individual Permittee interpretations of the 
prioritization process.   
 
 
Proposed Program Modification (in 2007 DAMP): 
 

• Define “fixed facilities,” “field programs,” and “drainage facility sites.” 
 

 
 
 
 
Proposed Program Modification (in ROWD): 
 

• Standardize San Diego and Santa Ana Regional Board definitions of “high 
priority” and develop prioritization process that is better predicated on the threat 
(diminished by BMP implementation) posed by the facility, and considers the 
presence of “constituents of concern.”  

 
 
C-5.3.2 Model Integrated Pest Management, Pesticide and Fertilizer Guidelines 
 
The majority of fertilizers are applied to turfgrass with a smaller amount utilized on 
landscape material (trees, shrubs, groundcovers, and vines).  Countywide, municipal 
fertilizer use declined over the first half of the Third Term Permit period but increased in 
the current reporting period.  Similarly, over the last two reporting periods, other 
indicators of a shift toward more of an IPM-oriented approach also show little change; 
e.g. utilization of slow-release fertilizers, timing of fertilizer applications, and use of soil 
analyses.   
 
 
Headline Indicator –Reduction in Total Fertilizer Usage (Nitrogen): Thirty-five (35) 
Permittees reported that approximately 466,812 pounds of nitrogen were applied to 8,277 acres of 
public land during 2007-08 (55 lbs/acre).  [Thirty-four Permittees reported that approximately 
361,252 pounds of nitrogen were applied to 7,933 acres of public land during 2006-07 (45 
lbs/acre) and thirty-five Permittees reported that approximately 347,819 pounds of nitrogen were 
applied to 7,953 acres of public land during 2005-06 (45 lbs/acre).]  The 2007-08 level of 
represents a 29%increase in pounds per acre of nitrogen usage over 2006-07. (Table C-5.3 and 
Figure C-5.4).   
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Headline Indicator – Reduction in Total Fertilizer Application (Phosphorus): Thirty-five 
(35) Permittees reported that 124,283 pounds of phosphorus were applied to 8,277 acres of public 
land during 2007-08 (15 lbs/acre).  [Thirty-four Permittees reported that 97,824 pounds of 
phosphorus were applied to 7,933 acres of pubic land during 2006-07 (12 lbs/acre) and thirty-five 
Permittees reported that 88,090 pounds of phosphorus were applied to 7,953 acres of public land 
during 2005-06 (12 lbs/acre).]  The 2007-08 level of use represents a 27% increase from 2006-07 
(Table C-5.4 and Figure C-5.5).     
 
There appears to have been an overall reduction in pesticide use compared to the prior 
year.  However, as with fertilizer use, other indicators (e.g. equipment calibration, clean-
up of overspray, use of non-chemical pest control methods) show little change.  The 
absence of a trend in these indicators shows that factors other than the adoption of IPM 
approaches (e.g. budgetary constraints) may be the more significant in explaining the 
overall reduction in pesticide use. Indeed, at the end of the current Permit term, only 
63% (compared to 61% in 2006-07) of the Permittees are able to report that they operate 
under a formal written IPM policy. 
 

Headline Indicator – Pesticide Use: During the 2007-08 reporting period, approximately 
53,243 pounds (AI) of pesticides was applied by Permittees.  [During the 2006-07 reporting 
period, approximately 91,377 pounds (AI) of pesticides was applied by Permittees; however, this 
increase can be attributed to two projects which accounted for approximately 35,000 pounds.]. The 
2007-08 usage is similar to the 42,064 pounds (AI) applied in 2004-05, 49,935 pounds (AI) 
applied in 2003-04 and 53,014 pounds (AI) applied in 2002-2003 (Figure C-5.6).    

 
 
Proposed Program Modification (in ROWD): 
 

• Develop Model Integrated Pest Management, Pesticide and Fertilizer Guidelines 
into a Model Program (rather than guidelines) with implementation goals and 
including model contract language. 

• Redefine IPM (pesticide use) indicators. 
 
 
C-5.3.3 Baseline BMPs 
 
An annual evaluation of the routine preventive maintenance activities is conducted and, 
where appropriate, improvements or new practices are implemented to further reduce 
the amount of pollutants discharged into the storm drain system.  An important 
component of this evaluation process is the documentation and collection of data related 
to these selected activities.  
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Trash and Debris Controls (formerly Litter Control) 
 
There are currently three aspects to trash and debris control that have been reported 
over the period of the Third Term Permits, specifically, the deployment of trash and 
debris booms, public participation in Inner-Coastal and Watershed Cleanup Day, and an 
enhanced program of catch basin cleaning.   
 
Currently, 11 trash and debris booms have been installed in flood control channels and 
harbors to recover floatable material.  However, the Permittees recognize that the storm 
drain infrastructure provides for retrofit opportunities in other areas.  Indeed, a number 
of recent technical reports prepared by the Permittees and Coastal Commission 
examining technologies for trash and debris control, as well as extensive independent 
jurisdictional experience with inlet devices establish a basis for the development of 
policy recommendations in this area. 
 

 

 
Proposed Program Modification (in ROWD): 
 

• Develop recommendations for the selection and installation of drain inlet 
screens. 

 

Every year the California Coastal Commission and Trails-4-All sponsor the Inner-
Coastal and Watershed Cleanup Day.  The purpose of the event is to engage the public 
in helping to cleanup the trash and debris that accumulates along the coastline and 
which fouls the beaches and tidal zone.  This event has been sponsored and heavily 
promoted by the Orange County Stormwater Program.  In 2002, 5,101 volunteers joined 
in and collected 55,920 pounds of trash and 5,350 pounds of recyclables.  In 2003, 5,111 
volunteers collected 78,634 pounds of trash and 5,447 pounds of recyclables.  In 2004, 
6,036 volunteers collected 96,090 pounds of trash and 9,563 pounds of recyclables.  In 
2005, 5,741 volunteers collected 53,580 pounds of trash and 13,203 pounds of recyclables 
at 43 sites.  In 2006, 6,536 volunteers collected 78,015 pounds of trash and 13,414 pounds 
of recyclables at 59 sites.  In 2007, 6,760 volunteers collected 91,789 pounds of trash and 
16,044 pounds of recyclables.  The sustained year-to-year increases in public 
participation and material recovery point to the effectiveness of the Permittees’ efforts in 
promoting this event. 
 
Catchbasins are inspected annually and cleaned as appropriate.  In 2007-08, 37,338 
catchbasins were reported cleaned compared to 36,294 in the prior reporting period and 
is the highest level of effort over the 6 years of the Third Term Permits.   
 
Street Sweeping  
 
While the Program has sought to improve the efficacy of street sweeping through 
increasing use of drain inlet protection devices and recommendations regarding specific 
street sweeper technologies (e.g. regenerative air sweepers) the significance of 
jurisdictional initiatives is not evident on a aggregated Countywide basis.  
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Headline Indicator – Street Sweeping:  64,073 tons of material was removed from the streets 
and gutters during 2007-08 compared to 88,567 tons of material in 2006-07; 81,014 tons of 
material in 2005-06; and 85,516 tons of material in 2004-05. (Table C-5.6 and Figure C-5.7). 

Solid Waste Collection 
 
For 2007-08, the Permittees reported the collection of 3.41 million tons of solid waste.  
This effort compares to a reported collection of 3.32 million tons of solid waste in 2006-
07, 3.5 million tons of solid waste in 2005-06, 4.0 million tons of solid waste in 2004-05, 
3.62 million tons of solid waste (reported by 30 Permittees) in 2003-04, 3.64 million tons 
of solid waste (reported by 26 Permittees) in 2002-03 and 3.70 million tons of solid waste 
(reported by 33 Permittees) in 2001-02.  While the Permittees encourage the public, 
through education and outreach, to properly dispose of their trash, the total amount of 
solid waste being collected appears to have been relatively constant over the period of 
the Third Term Permits.   
 

Headline Indicator – Solid Waste Collection:  3,406,558 tons of solid waste were 
collected during the reporting period compared to 3,319,293 tons of solid waste in 2006-
07; 3,504,200 tons of solid waste in 2005-06; and 3,959,590 tons of solid waste in 2004-05.  
While this effort appears to represent a reduction compared to the prior year, the total 
amount of solid waste being collected each year over the period of the Third Term 
Permits appears to be relatively constant (Table C-5.7 and Figure C-5.8).   

 
In addition to education, the Permittees have considered the extent to which the cradle-
to-grave management of solid waste can be improved to increase the effectiveness of 
collection efforts.  This consideration has identified municipal oversight of contract solid 
waste collection and disposal as another area for possible improvements in service 
effectiveness. 
 
 
Proposed Program Modification (in ROWD): 
 

• Develop model language for municipal trash collection and haulage contracts 
that addresses water quality protection issues. 

 
Drainage Facility Maintenance 
 
Drainage facilities are a focus of the Model Municipal Activities Program and, as high 
priority facilities, subject to annual inspection.  While mid-permit term successive 
annual increases may have suggested increasing effectiveness and a higher level of 
effort, source controls, changing management practices (such as street sweeping on 
concrete channels), inconsistent year-to-year reporting and the profound influence of 
environmental variables (e.g. prevalence of Santa Ana wind conditions and severity of 
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the wet season) may also be significant explanatory factors. 
  

 

Headline Indicator – Drainage Facility Maintenance: 8,106 tons of debris was removed from 
drainage facilities during 2007-08 compared to 9,157 tons of debris in 2006-07; 7,982 tons of 
debris in 2005-06; and 5,612 tons of debris in 2004-05 (Table C-5.9 and Figure C-5.11).   

C-5.3 Summary 
 

 The Third Term Permits have required the Permittees to develop and implement a 
Model Municipal Activities Program, continue to implement a Model IPM Program, and 
continue to improve the effectiveness of Baseline BMPs.  Despite some uncertainties 
with respect to reporting, the year-to-year review of performance metrics suggests a 
high level of BMP implementation and maintenance at municipal facilities, a small shift 
toward greater implementation of IPM approaches and a reduction in fertilizer use in 
the first half of the Third Term Permit period that was sustained in subsequent years, 
and the improved effectiveness of a number of Baseline BMPs.   These continued 
positive outcomes support the proposed program modifications identified in the 
ROWD.
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Table C-5.1: Countywide Permittee’s Fixed Facility Inventory and Prioritization 
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 Table C-5.2: Fixed Facility BMP Implementation 
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Table C-5.4: 2007-08 Fertilizers Applied (Amount per Acre) 
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Table C-5.5: 2007-08 Calibration of Pesticide Application Equipment 
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Table C-5.6: Street Sweeping – Volume of Material Collected & Street Miles Swept 
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 Table C-5.7: Solid Waste Collection 
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Table C-5.8: Catch Basin Stenciling 
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Table C-5.9: Drainage Facility Maintenance 
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Table C-5.10: Household Hazardous Waste Program 
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Table C-5.12:  Current and Potential Outcome Levels (Municipal Activities) 

 
Effectiveness Assessment Outcome Levels 

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Model Municipal Activities 
Program Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

Inventory  Maintain 
Inventory      

Prioritization  Assign 
Priorities 

 Change in 
prioritization level    

Inspection 
Conduct and 
track # of 

inspections 
  # BMPs 

implemented 

P  Load reduction 
associated with 

BMPs 
  

Training 
 Track 

number/type of 
training sessions 

P Surveys show 
improved 

knowledge 
    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 
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 Table C-5.13:  Current and Potential Outcome Levels (IPM) 

 
Effectiveness Assessment Outcome Levels 

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Model IPM and Fertilizer 
Guidelines Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

Model IPM  Formal Policy  Reduction in 
pesticide use    

Fertilizer Guidelines P  Formal Policy  Reduction in 
fertilizer use    

P Surveys show 
improved 

knowledge 

 Track 
number/type of 

training sessions 
Training     

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 
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Figure C-5.2: Municipal Facility BMP Implementation 
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Figure C-5.3:  Fertilizer Application (Pounds of Active Ingredient) 
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Figure C-5.4:  Fertilizer Application (Pounds of Nitrogen) 
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Figure C-5.5:  Fertilizer Application (Pounds of Phosphorus) 
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Figure C-5.6:   Pesticide Application (Pounds of Active Ingredient) 
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Figure C-5.7: Street Sweeping – Tons of Material Collected & Miles Swept 
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Figure C-5.8: Tons of Solid Waste Collected 
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Figure C-5.9: Number of Catch Basins Re-stenciled 
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Figure C-5.10: Catch Basin Inventory – Number & Percentage of Catch Basins Inspected and/or Cleaned 
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Figure C-5.11: Drainage Facility Maintenance – Tons of Debris Removed & Miles of Pipe Cleaned 
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Figure C-5.12: Coastal & Inner Coastal Cleanup Numbers 
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Figure C-5.13: Used Oil & Filters Collected 
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C-6.0  PUBLIC EDUCATION 
 
C-6.1 Introduction 
 
Public education is an essential part of a municipal stormwater program.  Developing 
programs to increase awareness and involve the public can be an effective method for 
controlling pollution.  Emphasizing the relevant impact of stormwater pollution to each 
particular target audience increases the likelihood that the messages will be noticed and 
that the audience will support and participate in program implementation.  When a 
community has a clear idea where the pollution comes from, how it can affect them and 
what they can do to prevent those effects, they will be more willing to support and 
participate in the program implementation. 
 
C-6.2  Program Background 
 
During the First Term Permits, the public education program mainly consisted of the 
development and distribution of public education materials; participation in community 
outreach events such as the Orange County Fair, school demonstrations, speaking 
engagements, the development of a 24-hour water pollution problem reporting hotline, 
and coordination with other agencies running public information programs. 
 
In late 1999, the Permittees developed a comprehensive long-term NPDES public and 
business education strategy in order to effectively educate the public and targeted 
business groups about the effects of stormwater pollution and encourage their 
participation in the protection of surface water.  The Final Report is entitled 
“Recommendations for Expanding the Orange County Stormwater Program’s Public and 
Business Education Outreach Program” (see DAMP Exhibit 6.I).   
 
In March 2002, based on the above-mentioned strategy, the Permittees completed the 
final plan entitled “Orange County Stormwater Public Education Program Recommendations” 
(see DAMP Exhibit 6.II).  The Plan recommends the key outreach campaign elements 
necessary to meet the Third Term Permit requirements for public education and 
provides a rationale for these recommendations in order to achieve the various public 
education goals.  
 
At the end of the Second Term Permit, the Permittees began implementation of the 
public and business education outreach campaign elements. The key elements 
completed include: 
 

• The completion of a public awareness survey 
• Identification of general and specific goals of the program 
• Identification of the target audiences and key messages for those audiences 
• Recommendation of the Project Pollution Prevention program “brand name” 
• Development of a model watershed education program 
• Development of key web site materials for distribution to cities 
• Development of the program strategies and plan overviews 

 

0042345



SECTION C-6.0, PUBLIC EDUCATION 
 

2007-2008 Unified Annual Report                                                                                                November 14, 2008 
Program Effectiveness Assessment 
 C-6-2 

The Third Term Permits set a higher expectation for the performance of an effective 
public education component of the stormwater program by setting the following goals: 
 

• Measurably increase the knowledge of target communities regarding the storm 
drain system, impacts of urban runoff and stormwater pollution on receiving 
waters, and potential BMP solutions for the target audience. 

• Measurably change the behavior of target communities and thereby reduce 
pollutant releases to the municipal storm drain system and the environment. 

• Target 100% of the residents, including businesses, commercial, and industrial 
establishments.  Through use of the local print, radio, and television, the 
Permittees must ensure that the public and business education program makes a 
minimum of 10 million impressions per year in the Santa Ana Regional Board 
area and that those impressions measurably increase the knowledge and 
measurably change the behavior of the targeted groups. 

 
In May 2004, the Permittees re-examined the 2002 “Orange County Stormwater Public 
Education Program Recommendations” for conformance with the findings of the May 2003 
Public Awareness Survey (see DAMP Exhibit 6.IV).  Based upon this review, an 
updated plan, “Update of Strategic Direction” was produced. This plan provides a 
strategic rationale for each public and business education outreach campaign element. 
 
The key elements implemented during this Third Term Permit include:  
 

• Development of a plan that prioritizes the materials necessary for 
revision/development and defines the common look and theme. 

• Translation of several materials into Spanish and the creation of a Spanish web 
page on www.ocwatersheds.com. 

• Translation of key materials into Vietnamese. 
• Development and implementation of a media that includes advertisements in 

major publications, on Orange County Transit Authority buses, on Internet web 
sites, in movie theaters, on radio and on cable television. 

• Development and implementation of a non-media plan which includes building 
relationships with businesses, trade associations, chambers of commerce, and 
organizations that provide key opportunities for outreach. 

• Development of “tool box” materials to conduct local outreach such as the 
development of sample press releases, newsletter articles, fact sheets and billing 
inserts. 

• Development of a municipal employee-training program to educate all 
employees about general stormwater principals. 

• Development of a school education plan to reach K-12 students in Orange 
County with pollution prevention messages.  

• Development of an outreach plan for the approximate 10,000 food service 
facilities in Orange County. 

• Conducting a follow-up public opinion/education survey. 
• Continuing the efforts of the previous Permits. 
 

In May 2006, the Permittees re-examined the 2005 “Orange County Stormwater Public 
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Education Program Recommendations” for conformance with the findings of the Fall 2005 
Public Awareness Survey (see DAMP Exhibit 6.IV).  Based upon this review, an 
updated plan was developed that maintains the common look and theme of the 
program. This year new brochures were also developed.  
 
 
C-6.3 Accomplishments 
 
During the First, Second and Third Term Permit periods, the Principal Permittee took 
the lead in developing a regional awareness program.  The Permittees were encouraged, 
but not required, to augment the information provided with educational efforts more 
specific to local issues of importance related to water quality. 
 
To ensure that a consistent, coordinated effort is disseminated countywide during the 
Third Term Permit period, the Permittees are relying on the countywide program to 
serve as the umbrella campaign that they will support and reinforce with local efforts to 
address their specific needs, issues and requirements.  This synergistic approach is 
designed to ensure that the Public Education Program presents a consistent, 
comprehensive and coordinated approach that increases the likelihood of achieving 
program goals. 
 
C-6.3.1  Countywide Efforts 
 
In November 2002, the Orange County Permittees began implementation of a long-term 
coordinated, multimedia countywide public and business education outreach campaign, 
termed Project Pollution Prevention (PPP).  The campaign includes the following 
elements: 
 
Revision/Development of Countywide Public and Business Education Materials Plan 
 
The first goal of the campaign was to review the current countywide public and business 
education materials and to develop a plan to identify the materials necessary to 
communicate an effective overall pollution prevention message (see DAMP Exhibit 
6.III). Based on this review, a prioritized list of materials to be developed was created.  
The prioritization was based significantly on meeting the requirements of the Third 
Term Permits.  At a minimum, all of the program materials would: 
 

• Explain the difference between the storm drain and sanitary sewer system, and 
emphasize that water in the storm drain does not receive treatment before entering 
our waterways 

• Focus on specific pollution-causing behaviors and address them directly to 
increase the likelihood of changing those behaviors and reducing pollution 

• Emphasize the relevant impact of stormwater pollution to the target audience 
• Include a positive alternative to pollution-causing behaviors 
• Tailor the personality, focus and depth of program messages appropriately for 

each audience and venue 
• Facilitate a local and regional stormwater theme and look 
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• Include the Project Pollution Prevention moniker 
 
One of the key elements to the public education campaign was the development and 
distribution of materials.  During the 2007-08 reporting period the materials 
created/revised in English include:  
 

• New Brochure:  
o  “Help Prevent Ocean Pollution: Tips for Protecting Your Watershed 

 
• Seasonal Themed Quads: 

o ”Cigarette Butts” 
o ”Pesticides” 
o “Earth Day” 
o “Home Improvement”  
 

• Advertisements and Advertising Materials: 
o “Cleanup Day 2007”  
o “Connect the Drops” 
o Angels Baseball Game Keychains 
o Angels Baseball Program Ads  
 

• Artwork 
o “Connect the Drops” 
o “Earth Day 2008” 
 

During the 2007-08 reporting period the materials translated into Spanish include: 
 

• Advertisements 
o “Costal/Inner Coastal Cleanup Day 2007”  
o  “Earth Day 2008” 

 
During the 2007-08 reporting period the materials translated into Vietnamese include: 
 

• Advertisements  
o  Earth Day 2008  
o Overwatering“ 

 
Development of a Media Outreach Plan and a Method to Track Impressions 
 
In order to support the countywide public and business education program, a strategic 
media relations campaign was developed and implemented to reach a majority (51 
percent or more) of the selected target groups with sufficient frequency (three or more 
times) to measurably increase their knowledge and measurably change their behavior.  
A cost-efficient and strategic media plan for print, bus, theater, cable, and radio 
advertising was developed based on market research (see DAMP Exhibit 6.III).  
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The media plan included the following criteria: 
 

• Use targeted ad placement. Place print ads in sections or features that have a 
high probability of being read by the target audience. 

• Take advantage of seasonal behaviors and activities. Schedule paid media and 
non-media activities to coincide with the seasonal nature of certain behaviors 
and activities associated with stormwater pollution. 

• Use geographic targeting. Focus paid media and non-media activity in areas that 
have particular relevance. 

• Take advantage of media spill from neighboring programs. Plan and schedule 
paid media to take advantage of media reaching Orange County from 
neighboring programs, particularly Los Angeles and San Diego counties. 

• Coordinate paid media and non-media activities to maximize their impact and 
effectiveness 

• Identify the expected number of impressions that may be achieved for each event 
 
During the 2007-08 reporting period, the media plan was updated to build upon and 
complement the advertising placed in the previous reporting periods.  This includes 
print, radio, theater, local and cable television advertising.   
 
1. Print Advertising 
 
Orange County is served by two major daily newspapers, the Los Angeles Times (Times) 
and Orange County Register (Register). In addition to these daily newspapers, numerous 
weekly papers cater to varied segments of Orange County’s population.  The Register 
has 24 weekly community papers that serve Anaheim, Brea, Costa Mesa, Fountain 
Valley, Fullerton, Irvine, Newport Beach, Orange, Placentia, Tustin, Huntington Beach, 
Yorba Linda, San Juan Capistrano, Dana Point, Laguna Beach, Laguna Niguel, Aliso 
Viejo, Ladera, Laguna Woods, Lake Forest, Mission Viejo, San Clemente and the 
unincorporated areas.  The Times has weekly community papers that serve Huntington 
Beach and Laguna Beach, as well as a daily paper that serves Newport Beach and Costa 
Mesa. Advertisements were also placed in the OC Weekly, a popular weekly paper, in 
Excelsior and Miniondas, the County’s best read Spanish language newspapers, and 
News-Enterprise, to reach areas not served by the Times and Register community papers.  
Vietnamese advertisements were placed in Nguoi Viet, a heavily read weekly 
Vietnamese newspaper.  Advertisements were placed in The Orange County Business 
Journal again during this reporting period because of its wide outreach to businesses. 
 
During the reporting period the Permittees collectively purchased:  

• Four full-color ads in the Orange County Register 
• One full-color ad in the Sunday Los Angeles Times (Orange County Edition) 
• Five ads in the Register’s community papers 
• Five ads in the Los Angeles Times’ three Orange County community papers: the 

Daily Pilot, Huntington Beach Independent and Laguna Beach Coastline Pilot 
• Two ads in the News-Enterprise 
• One ad in OC Business Journal  
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• Three ads in OC Metro 
• One full page ad in OC Weekly  
• Two ads in Miniondas 
• Five ads in Excelsior 
• One ad in Nguoi-Viet 

 
The five print ads used were: 

• “Over Kill?” – encouraged residents to protect the environment by using 
pesticides properly 

• “Cleanup Day 2007” – encouraged residents to participate in Cleanup Day 
• “Project Pollution Prevention Celebrates Earth Day 2007” – celebrates Earth Day by 

reminding people that the Ocean begins at their front door 
•  “Overwatering” – encouraged residents to protect the environment by not 

overwatering their lawns 
• “Connect the Drops” Reminded people that what leaves their property through 

stormwater or urban run-off enters storm drains, goes through rivers and ends 
up in the ocean by traveling through the watershed. 

 
The plan called for some additional advertising that ran after the 2007-08 reporting 
period. 
 
Table C-6.1 provides a summary of the impressions created by the countywide print 
advertising campaign.  For publications such as the Register, that straddle both regions, 
impressions are provided for each region as well as countywide.  For publications such 
as community papers that tend to be centralized, impressions are only provided for the 
region they affect. Impressions for all print advertising total more than 12 million for the 
2007-08 reporting period.   
 
2. Internet Advertising 
 
Internet usage is increasing in Orange County.  In fact, the latest survey preformed in 
2005 by the Orange County Stormwater Program showed a significant increase in the 
number of residents who receive their information from the Internet.  Therefore, two 
animated Internet banners were created “OC Watersheds” and “Cleanup Day 2007.”  
These banners were placed on the Orange County Register’s web site and received 
approximately 495,000 impressions.  We also advertised on the Jack FM website in the 
2007-08 reporting period (Table C-6.2). 
  
3. Radio Advertising 
 
Radio is an extremely effective means of communicating with the public. Although 
people are listening while they are driving, messages are still very well absorbed.  
Between April and June 2008, Jack FM ran 33, 60 second spots.  The spots ran Monday – 
Sunday at various times and with equal coverage throughout the day.  The Jack FM 
spots generated more than 1 million impressions over the three week period (Table C-
6.3). 
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Radio is also an extremely effective means of communicating with the Spanish speaking 
public.  In 2007-08, advertising was purchased on La Rockola.  La Rockola ran 63, 60 
second spots between April and June 2008.  The spots ran Monday –with equal coverage 
during all times of the day.  The La Rockola spots generated 604,800 impressions over 
the three-month period (Table C-6.4).  Table C-6.5 provides a summary of the 
impressions created by the countywide radio advertising campaign.  Impressions for all 
radio advertising total 1,798,800 for the 2007-08 reporting period.   
 
4. Movie Theater Advertising 
 
Movie theater advertising ran throughout the county in two three week sets the first 
starting on February 29, 2008 and running until March 20, 2008. The second three week 
set ran from May 16, 2008 until June 5, 2008.  During both periods, the Stormwater PSA 
ran on screens and lobbies in 26 theaters in Orange County, two in Long Beach. (Table 
C-6.6) 
 
5. Television Advertising  
 
Running advertisements on both local and cable television has the potential to reach a 
very large audience in a cost-efficient and strategic manner.  Cable systems offer 
discounts, matching spots or free airtime for public service announcements.  KDOC-TV 
and two cable systems service Orange County: Cox and Time Warner.  The 30-second 
“Stormwater” PSA ran 85 times on Cox cable stations in a two-week period from July 2, 
2007 to July 14, 2007 and aired on stations such as TNT, TBS, FX Movie, HGTV, Lifetime, 
USA Movie, MTV, and GalaVision from July 1-15, 2007.  The PSA ran on KDOC-TV 
between April 2, 2007 and June 27, 2007 airing a total of 92 times.  
 
Table C-6.7 provides a summary of the impressions created by each television and cable 
station.  
 
Table C-6.8 shows that the countywide television advertising campaign created 
2,273,174 impressions during the reporting year.    
 
6. Los Angeles Angels of Anaheim (Angels) Stadium Advertising 
 
Advertising at Angels Stadium was new for the 2007-08 reporting year.  The campaign 
utilized this new audience to do a concentrated promotion of the combined Inner- 
Coastal & Watershed and Coastal Cleanup Day 2007 (Cleanup Day).  The Angels ad 
campaign was multi-faceted, incorporating LED screen advertising, souvenir program 
ads, 2 concourse tables and a keychain give away.  The Cleanup Day program began on 
September 3, 2007 and ran for five consecutive games on September 3 – 7, 2007.  The 
campaign urged attendees to participate in Cleanup Day 2007 events throughout the 
county. Between September 3rd and September 6th the campaign advertised in the 
souvenir Angels program and once per game on LCD screens throughout the stadium. 
On September 7th, the concourse table and promotional key chains were added to the 
previous advertising efforts.  At the September 7th game, key chains were distributed at 
each entrance to the stadium to approximately 31,000 game attendees.  The concourse 
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tables were located at Courtyard Gate 1 and Courtyard Gate 4.  The complete 5 game 
campaign made a total of 212,001 impressions.  
 
For Earth Day 2008, the Stormwater program advertised during another five game block 
by placing Earth Day posters throughout the concourse on three different levels (field, 
terrace and view) of 40 concourses. Total attendance for all five games was 212,886; the 
posters garnered 1,064,430 impressions as each attendee walked past the posters at least 
5 times per game. Table C-6.9 shows the impressions created by advertising at Angel 
Stadium.  
  
Summary of Media Impressions  
 
In order to be effective, a media outreach campaign must reach a majority of the selected 
target groups with sufficient frequency to measurably increase their knowledge and 
measurably change their behavior.  Table C-6.10 shows that the countywide advertising 
campaign created 24,786,348 impressions during the 2007-08 reporting period.   
To determine if the advertising impressions were equally distributed throughout the 
County, the number of impressions achieved per City was compared against their 
percentage of the County’s population.  Nearly all of the cities have impressions within 
a few percentage points of their overall percentage of the county’s population.  Table C-
6.11 compares each city’s percentage of impressions against their percentage of the 
County’s population.  
 
Development of a Non-Media Outreach Plan and a Method to Track Impressions 
 
A cost effective and strategic non-media outreach plan was developed and implemented 
in order to both support the Orange County NPDES Stormwater Program’s public and 
business education efforts and to compliment advertising media outreach (see DAMP 
Exhibit 6.III). As defined here, “non-media outreach” refers to activities that are free or 
low cost media advertisements.  Combined with paid advertising, the free or low cost 
outreach efforts reached selected target audiences with sufficient frequency to increase 
their awareness and motivate them to change their polluting behaviors. The key non-
media outreach opportunities identified for implementation included:   
 
1. Outreach to Permittees   
 

a) Outreach Materials 
 

Artwork 
Several pieces of artwork, including the “Sewer vs. Storm Drain” poster, “and 
“Cleanup Day 2007” advertisement were created during the 2007-08 reporting period.  
Permittees were encouraged to use the artwork on outreach materials and 
advertising produced for their individual cities.  

 
The Quad 
In February 2005, the Stormwater Program implemented “The Quad” as a tool to 
communicate with Cities, Businesses, Utilities and Organizations.  Each Quad 
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contains a newsletter, press release, fact sheet and billing insert focusing on a season-
appropriate stormwater theme. Two seasonal quads were created and distributed 
during this reporting period. The following were the 2007-08 Quad themes: 

 
• ”Cigarette Butts” 
• “Carwashing” 
• “Earth Day” 
• “Home Improvement”  

 
The Quads were provided to Permittees, businesses, and utilities for use in 
newsletters, Web sites, blast e-mails, kiosks, events, lobbies, accounts payable, 
accounts receivable and payroll. At the start of each season, a Quad distribution list 
was used to forward the information to more than 100 entities.   

 
2. Business Outreach 

 
A list of key Orange County businesses that the Stormwater Program could foster 
relationships with was researched and developed.  The list included top businesses 
and major Orange County employers.  The following is a list of the business 
partnerships for this reporting period.  
 
a) Chambers of Commerce 
 
One of the most effective ways to contact businesses is through the numerous 
Chambers of Commerce in Orange County.  Materials were sent to Chambers who 
provided the information in their newsletters, on their Web sites, and to their 
business members.   

 
b) Outreach Events  
 
The following is a list of outreach events the program participated in during the 
2007-08 reporting period: 
 
• July 16-20, 2007: Water Camp 2008 (Session 2) 
• September 7, 2007: Angels Game Sponsorship for Cleanup Day 2007 
• September 10-12, 2007: CASQA Conference 
• September 15, 2007: Coastal & Inner Coastal Watershed Clean-Up Day 2007 
• September 19, 2007: Take a Break for Pollution Prevention 
• March 9, 2008: Ocean Awareness Day-Festival of Whales 
• March 29, 2008: Make the Environment Your Mission 
• April 15-16, 2008: Children’s Water Education Festival 
• April 24, 2008: Earth Day  San Juan Capistrano 
• May 3, 2008: California Snapshot Day 
• June 6, 2008: City of Mission Viejo Environmental Fair 
• June 26, 2008: Environmental Education Information Exchange 
• June 23- June 27, 2008: Water Camp 2007  (Session 1)  
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Through these events approximately 32,246 event participants visited our program 
booth and received stormwater pollution prevention information.  
  

3. Utility Outreach 
 
Major non-city utilities were contacted during this reporting period and provided with 
sample newsletters for use in their publications.  Several utilities printed stormwater 
education materials in their newsletters including:  
 

• Santa Margarita Water District:  On Tap (Circulation: 40,000) 
-July 2007: “How to Dispose of Household Hazardous Waste”  
 

• Moulton Niguel Water District: Water Lines (Circulation: 65,000) 
-November 2007 “Moulton Niguel Customers Participate in Inner-Costal 
Clean-Up Day 

 
Three Orange County waste haulers (Waste Management, CR&R and Rainbow 
Disposal) continued to display the Sad Fish vehicle magnet on their waste hauling 
trucks.  
 
CR&R had 100 trucks and Waste Management had 206 trucks and support vehicles with 
the magnets.  
 
In all, 306 magnets were displayed on trucks with routes throughout the County.  It is 
estimated this effort created 11,475,000 impressions during the 2007-08 reporting period. 
 
4. Media Relations Campaign 
  

a) Press Releases  
 

Press releases were used to provide information about stormwater issues to the 
general public.  This is an inexpensive and often effective practice that helps increase 
awareness.  The following releases were sent to the press during the 2007-08 
reporting period.  

 
• “Orange County Beaches Among State’s Cleanest” 
• “Cleanup Day 2007 Post Release” 
• “Cigarette Butt Quad Press Release” 
• “Carwash Quad Press Release” 
• “Earth Day Quad Press Release” 
• “Home Improvement Quad Press Release”  

 
b) 2007 Inner-Coastal and Watershed Clean-Up Day Publicity 

 
To assist with the 2007 promotion of the Inner-Coastal & Watershed Cleanup Day 
the following materials were created: 
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• A newspaper advertisement 
• Angel Stadium Baseball Game Advertising 

 
In addition to materials, major local publications were contacted to encourage 
feature stories about the event.  Collectively, the Permittees were able to leverage 
this event in the media to generate significant public awareness.  

 
The 2007 Coastal and Inner Coastal Cleanup Day was a tremendous success.  Orange 
County increased its number of volunteers by approximately 200 with a total of 6,776 
participating, the second largest volunteer count of any county in the State of 
California.  These volunteers picked up 107,833 pounds of trash, of which 16,044 
pounds were recyclable, increasing both the volume of both trash and recyclables 
from the previous year.  

 
The event received considerable media attention both prior to and after the event.  
Newspapers across the county previewed the event in their Calendar sections, and 
elected officials communicated the information through their Web-based newsletters.  
All of this promotion was phenomenal and added to this year’s success.   

 
 
Summary of Non- Media Impressions  
 
Table C-6.12 shows that non-media outreach created over 11 million impressions in the 
2007-08 reporting period.   
 
School Education Outreach Program 
 
Educating school children about stormwater and urban runoff pollution is critical to the 
long-term success of the Orange County Stormwater Program.  Today’s children are 
tomorrow’s adults, and the earlier they learn about protecting the environment, the less 
likely they will be as adults to engage in pollution causing behaviors.  Children can also 
share information they learn in school with their parents and other relatives.  Children 
are excellent watchdogs when it comes to their parents’ activities, and they are likely to 
try to correct a parent’s polluting behavior. 
 

During the 2002-03 reporting period, extensive meetings took place with representatives from 
various educational programs and agencies throughout Orange County.  A school education 
outreach plan (see DAMP Exhibit 6.III) was developed during the 2003-04 reporting period and 
started implementation during the 2004-05 reporting period. 
 
1. Orange County Department of Education (OCDE) 

 
Inside the Outdoors is an environmental education program administered by the Orange County 
Department of Education (OCDE).  The mission of Inside the Outdoors is to empower students, 
teachers, parents and the community to explore natural areas and expand their knowledge.  
There are four types of programs within Inside the Outdoors:  Outdoor Science School, School 
Programs, Field Programs and Teacher Workshop.  The following is a summary of the programs 
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implemented: 
 

a) Outdoor Science School  
 

Since 1974, OCDE has administered the Outdoor Science School.  It currently operates 
at several sites in the San Bernardino Mountains where fifth and sixth grade students 
and their teachers participate in a weeklong science adventure.  During the week, the 
students hike academic trails to cover the core curriculum.  Students also go on an 
adventure hike, attend a science session and perform a skit.  Students and teachers 
develop an awareness and appreciation of the environment and realize that they 
affect its quality.  Students are immersed in a natural environment during their 
Outdoor Science School experience.  The curriculum is aligned with the California 
Science Content Standards and the California Science Framework.  

 
In partnership with the Orange County Stormwater Program, OCDE included a science 
session on water pollution.  This session includes information on sources of water for 
Southern California, pollution prevention, and watershed information.  A two-page Project 
Pollution Prevention checklist on water and trash pollution is distributed.  Once the 
checklist is completed, a discussion is facilitated by the teacher. 

 
During the 2007-08 reporting period, 1,718 students participated in this program.   

  
b) School Program 

 
Another division of Inside the Outdoors is the school program whereby a Traveling 
Scientist (an actual science teacher) visits school sites providing the new “Drip 
Drop” program.  During the 60-minute presentation, students become familiar with 
how their actions affect water quality, describe ways that water bodies become 
polluted, demonstrate at least one data collection technique scientists use to assess 
water quality, become familiar with water quality terms, regulations and monitoring 
methods and develop a small project to improve water quality in their 
neighborhoods. 

 
During the 2007-08 reporting period, 874 students participated in this program.   

 
c) Field Program  

 
The third division of Inside the Outdoors is the field program whereby fifth grade 
students move out of the classroom and into the real world of science and social 
science.  In specially selected parks and preserved areas, (Shipley Nature Center, 
Casper Park, Modjeska Canyon, Irvine Regional Park, Rancho Sonado, Dana Point 
and Crystal Cove) students learn about the natural history of the area.  The program 
– “Where Do I Flow” is a hands-on station where students pretend to become water 
droplets moving through the water cycle.  As droplets, they travel through cities, 
people's homes, farms, wetlands and oceans.  In the process, the students learn 
where water becomes polluted, cleaned and filtered.    
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During the 2007-08 reporting period, 9,395 students participated in this program.  
 
2. Municipal Water District of Orange County (MWDOC)/  
 Discovery Science Center (DSC) 
 
In the fall of 2002, the Principal Permittee met with MWDOC to discuss the goals and 
objectives of the Public Education Program.  As a result, MWDOC agreed to distribute 
an interactive, student-friendly booklet through its Elementary Water Science Education 
Program. The booklets are distributed to all fifth grade students attending the grade-
specific science lesson assemblies.  In addition, instructors screen the Project Pollution 
Prevention video entitled “Go With the Flow.”  The video is seven minutes in length and 
features teenage actors explaining the water cycle, the everyday activities that cause 
pollution and the difference between sewers and storm drains.   
 
In the fall of 2004 MWDOC formed a new partnership with the DSC that allowed both 
organizations to reach more Orange County students.  In the 2004-05, 2005-06, 2006-07 
reporting periods, MWDOC and the DSC hosted teacher workshops, assembly 
programs and presentations at the DSC facility.  During the 2007-08 reporting period, 
MWDOC continued the teacher workshop Project WET 
 

a) Project WET  
 
Project WET is an international, interdisciplinary water science and education 
program for formal and non-formal educators of K-12 students.  The goal of the 
Project WET program is to facilitate and promote awareness, appreciation, 
knowledge and stewardship of water resources through the development and 
dissemination of classroom-ready teaching aids and the establishment of state-
sponsored Project WET programs. 
 
The Project WET Curriculum and Activity Guide is a collection of innovative, 
interdisciplinary activities that are hands-on, easy to use and fun.  Project WET 
includes many activities on pollution prevention including “Amazing Water,” 
“Macro invertebrate Mayhem,” “A Rainy Day Hike” and “Sum of the Parts.”  Based 
on the goals and objectives of the Orange County Stormwater Program, Project WET 
has developed curriculum specific to stormwater pollution.  The following two 
Project WET classes took place during the 2006-07 reporting period: 

 
1) Irvine Duck Club – November 3, 2007 
2) Cal State Fullerton – February 11, 2008 
 

A total of 62 teachers took the Project WET classes, subsequently reaching more than 
1,800 students. 

 
b) Fourth and Fifth Grade Students Attending the DSC Field Trip Program 
 
Through MWDOC/DSC’s Elementary Water Science Education Program, instructors 
regularly present grade-specific science lessons to elementary school students who 
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visit the DSC.  The field trips taught students through a program entitled 
“Watershed Photo Detective” which ran through the month of January and reached 
2, 186 students.  This program was also supported by the Orange County 
Stormwater Program. 

 
3. Discovery Science Center 
  

a) Public Program for General Visitors to the DSC  
 

During the 2007-08 reporting period, the DSC, in partnership with the Orange 
County Stormwater Program, developed a Project Pollution Prevention 
demonstration and learning station for the general public, visitors and students on 
field trips to the DSC.  Annually, more than 270,000 people visit the DSC.  Designed 
for visitors of all ages but primarily students (and their chaperones, parents, 
teachers), Project Pollution Prevention overarching messages are:  

 
• The importance of water  
• Water reclamation / water reuse 
• Knowledge of urban pollutants, such as used motor oil and pet waste  
• Stormwater and urban runoff pollution  

 
The DSC program was entitled “Project Pollution Prevention Jeopardy” and ran 
from December 2007 until June 30, 2008.  The program reached 81,293 visitors during 
this reporting period.  

 
Table C-6.13 shows the School Plan created 97,266 impressions for the 2007-08 reporting year.     
 
 
In addition to these efforts, the Public Education Program included the following activities 
during the reporting period: 
 

• Public Education Committee – The Permittees continued the Public Education 
Committee to provide regional consistency and oversight for the stormwater 
public education efforts. The Committee met monthly during the 2007-08 
reporting period. (See Section C-2.3.1 – Management Framework for a detailed 
discussion of the committee structure.) 

 
• Regional Efforts - To assist in the implementation of the Public Education 

Program, promote regional consistency and coordinate the multiple educational 
efforts underway, the Permittees participated in regional public education efforts 
such as the California Stormwater Quality Association Public 
Information/Public Participation (PI/PP) Work Group.  
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C- 6.3.2 Other Principal Permittee Efforts   
 
The Principal Permittee conducted a number of countywide public education efforts on 
behalf of the Permittees.  These efforts included: 

 
• Provision of brochures, magnets, bookmarks, manuals, and posters to the 

Permittees, general public, businesses, schools, and other agencies.  During the 
reporting period, over 112,385 pieces of educational materials were distributed.  
Table C-6.14 lists the educational materials distributed during the reporting 
period.  Table C-6.15 lists the restaurant-specific materials distributed during the 
reporting period through the County for food service establishments. 

 
• Management of the countywide 24-hour bilingual water pollution reporting 

hotline number, (714) 567-6363, which handles water pollution complaints as 
well as inquiries about stormwater and public education materials.  During the 
reporting period the hotline received 87 water pollution calls.  Water pollution 
complaints are also received through the County web site.  During the reporting 
period 21 e-mails were received.   

 
• Advertisement of the 24-hour water pollution hotline number and web address, 

www.ocwatersheds.com, in all SBC Regional Phone Directories. 
 
• Management of the County web site, www.ocwatersheds.com, which contains 

general stormwater information, online documents, public education materials, 
on-line forms to report water pollution and street drain problems and links to 
other Stormwater Program participants.  During the reporting period the web 
site received 11,802,135 hits.  

 
• Please see County of Orange/OCFCD PEA FY2007-08 PEA Section 6 for a 

complete listing of County participation in various workshops, seminars and 
public hearings.  All of these presentations that addressed stormwater 
management issues hosted approximately 3,219 attendees. 

 
 

C-6.3.3 Pollutant Specific Education 
 
During the 2007-08 reporting year the following pollutant specific education materials 
were developed: 
 
1. “Cleanup Day 2007” Advertisement – This advertisement was developed to 

encourage the public to attend local Cleanup Day events and help pick up trash. 
 
2. “Cigarette Butts” Quad – This quad encouraged the public to stop littering and start 

properly disposing of cigarette butts. The quad explained how cigarette butts 
negatively impact marine life and water quality.  

 
3.  “Carwashing” Quad – This quad educated the public about the negative effects of 
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washing cars in city streets and at public carwashes without proper drains that 
divert the water away from storm drains.  

 
 

 
C-6.3.4  Business Specific Education  
 
During the 2007-08 reporting period the following business specific education materials 
were developed, revised and translated: 

 
1. “Educational Program Opportunities for Teachers and Students”—Developed to 

provide teachers with a collection of information about programs and activities 
they can participate in with their students to educate them about water pollution.  

 
 
Summary of Public Education Program Impressions  
 
Table C-6.16 shows the impressions created by the Permittees individually total 
55,343,678 during the 2007-08 reporting period.  Table C-6.17 shows that all impressions 
created by the public education program total 91,807,292 during the 2007-08 reporting 
period.  Table C-6.16 shows the number of impressions created by each Permittee.  
 
Headline Measure - Public Education Program Impressions 

 
C-6.4 Assessment  
 
In an effort to better understand the public’s awareness regarding water quality issues, 
several surveys have been conducted.  The surveys have incorporated a number of 
questions relating to pesticide, herbicide and fertilizer use, the sewer and storm drain 
system and the public’s overall awareness of the County’s public outreach campaign.  
The results may assist the stormwater program managers in determining how effective 
the program has been and help focus future efforts and resources. The following is a list 
prior program surveys conducted: 
 

• 1994 Stormwater Pollution Prevention and Flood Awareness Survey  
• 2000 County of Orange Fair Survey 

Headline Indicator – Number of Impressions: The public education program created 
91,807,292 impressions during the 2007-08 reporting period, an increase of over 10 million 
impressions from the previous reporting period.  One of the goals of the public education 
program is to target 100% of the residents of Orange County. Orange County has a population 
of approximately 3 million people.  It is estimated that in order to be successful the campaign 
should make approximately 12 million impressions or approximately 4 per person in the 
County.  This also correlates with the Third Term Permit requirement to deliver a minimum of 
10 million impressions within the Santa Ana Regional Board Area. The campaign far exceeded 
this requirement and therefore, it can be concluded that the outreach campaign was indeed 
successful.  
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• 2000 Orange County Sanitation District Fair Survey  
• LA Times In Education Survey 
• 2001 Public Awareness Survey 
• 2003 Public Awareness Survey 
• 2005 Public Awareness Survey 

 
C-6.4.1 Future Program Effectiveness Assessments 
 
During 2002-03, the Permittees obtained consultant assistance to review the approach, 
methodology and results of the 2002 Orange County Stormwater Public Awareness 
Survey.  It was determined that the development of an approach and methodology for 
future Orange County public awareness surveys was paramount to ensure that the 
program’s public awareness surveys are effective and able to measure changes in 
knowledge and behavior.  As a result, in May 2003, the Permittees conducted a large 
sample (1,500 respondents) public awareness survey to measure the current level of 
knowledge held by residents of Orange County.   
 
In November 2005, after 30 months of the public education campaign, a follow-up to the 
baseline survey was conducted.  The purpose of the second survey was to assess the 
extent to which public opinion and knowledge about urban runoff issues have changed 
and whether Orange County residents have made any behavioral changes as a result of 
the public education campaign. The findings indicate that the public information 
campaign on stormwater and urban runoff has made initial inroads towards increasing 
awareness.  In the majority of questions, awareness of the program and or its elements 
increased one to three percentage points.   

0042361



SECTION C-6.0, PUBLIC EDUCATION 
 

2007-2008 Unified Annual Report                                                                                                November 14, 2008 
Program Effectiveness Assessment 
 C-6-18 

 
 

Table C-6.1:  Print Advertising Impressions 
 

Newspaper Date Santa Ana 
Impressions 

San Diego 
Impressions 

Countywide 
Impressions 

Orange County Register 
July 13, 2007 

September9, 2007 
September 14, 2007 

1,623,252 1,439,487 3,200,000 

Los Angeles Times April 22, 2008 694,400  694,400 
Orange County Business 

Journal 
July 16, 2007 

September 10, 2007   120,000 

OC Weekly 
April 17, 2008 
May 15, 2008 
June 12, 2008 

  330,915 

Excelsior 

July 13, 2007 
September 7, 2007 

April 18, 2008 
May 23, 2008 
June 27, 2008 

  550,000 

Miniondas 
April 17, 2008 
May 22, 2008 

 
85,537 1,362 87,250 

Anaheim Bulletin 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

399,825  399,825 

Anaheim Hills News 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

195,487  195,487 

Canyon Life/RSM News 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

 229,437 229,437 

Capistrano Valley News 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

 139,612 139,612 

Costa Mesa/ 
Newport Beach Current 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

545,400  545,400 

Dana Point News 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

 120,125 120,125 

Fountain Valley View 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

164,425  164,425 
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Table C-6.1:  Print Advertising Impressions 

 

Newspaper Date Santa Ana 
Impressions 

San Diego 
Impressions 

Countywide 
Impressions 

Fullerton News Tribune 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

268,575  268,575 

Irvine World News 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

753,700  753,700 

La Habra/ 
Brea Star-Progress 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

179,587  179,587 

Ladera Post 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

 98,712 98,712 

Laguna Beach News Post 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

 141,525 141,525 

Laguna Niguel/ 
Aliso Viejo News 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

 366,075 366,075 

Laguna  Woods Globe (Leisure 
World News) 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

 144,212 144,212 

Orange City News 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

346,862  346,862 

Placentia News-Times 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

142,712  142,712 

Saddleback Valley News 
Lake Forest/Laguna Hills 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

 313,537  313,537 

Saddleback Valley News 
Mission Viejo 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

 341,412 341,412 
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Table C-6.1:  Print Advertising Impressions 

 

Newspaper Date Santa Ana 
Impressions 

San Diego 
Impressions 

Countywide 
Impressions 

San Clemente Sun Post 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

 138,047 138,047 

The Wave- 
Huntington Beach North 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

239,137  239,137 

The Wave- 
Huntington Beach South 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

277,962  277,962 

Tustin News 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

340,375  340,375 

Yorba Linda Star 

July 17, 2007 
September 7, 2007 

March 27, 2008 
April 17, 2008 
May 22, 2008 

233,725  233,725 

Daily Pilot 

April 22, 2008 
May 22, 2008 
May 23, 2008 
May 25, 2008 
June 29, 2008 

387,125  387,125 

Huntington Beach 
Independent 

April 17, 2008 
May 22, 2008 
May 23, 2008 
May 25, 2008 
June26, 2008 

382,920  382,920 

Laguna Beach Coastline Pilot 

April 18, 2008 
May 22, 2008 
May 23, 2008 
May 25, 2008 
June 27, 2008 

 382,920 382,920 

News-Enterprise April 16, 2008 
May 21, 2008 80,000  80,000 

Nguoi Viet April 22, 2008 30,000  30,000 

Totals  7,371,006 
 

3,856,463 
 

12,365,996 
 

 
Note: Impressions are based on factors such as attendance numbers, readership, and newsstand numbers 
provided by the suppliers of advertising based on scientific market research.  The newspaper industry standard 
for determining readership is generally 2.5 to 3.5 times circulation; based on the theory that more than one 
person reads an individual issue.  When specific readership numbers are not provided, a conservative estimate 
of 2.5 times circulation has been used. 
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Table C-6.2: Internet Advertising 
 

Web site Dates Impressions 
Orange County Register 
www.ocregister.com 
 

July 1, 2007 – June 30, 2008 495,000 

Jack FM 
Banner Ads 

April 7, 2008 – April 12, 2008 
May 5, 2008 – May 10, 2008  
June 2, 2008 –June 8, 2008 

100,000 
100,000 
100,000 

Jack FM 
Streaming  
Audio Spots 

April 7, 2008 – April 12, 2008 
May 5, 2008 – May 10, 2008  
June 2, 2008 –June 8, 2008 

20,000 
20,000 
20,000 

Total  855,000 
 
Table C-6.3:  Radio Advertising English 
 

Station Dates Spots Countywide 
Impressions 

April 7, 2008 – April 12, 2008 398,000 
May 5, 2008 – May 10, 2008  398,000 

Jack FM  

June 2, 2008 –June 8, 2008 

38 

398,000 
Total   1,194,000 

 
 
Table C-6.4: Radio Advertising Spanish 

 
Station Dates Spot Countywide 

Impressions 
La Rockola  April 2008 – June 2008 33 604,800 

Total   604,800 
 
Table C-6.5: Radio Advertising Totals 
 

Station Spots Countywide Impressions 
Jack FM 38 1,194,000 
La Rockola 33 604,800 
Total  1,798,800 
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Table C-6.6:  Theater Advertising 
 

Theater Date Countywide Impressions 
Santa Ana July  07 –  July 07 867,566 
Santa Ana  February 29, 2008 – March 20, 2008 407,400 
Santa Ana May 16, 2008 – June 5, 2008 407,400 
San Diego July 07 – July 07 123,823 
San Diego February 29, 2008 – March 20, 2008 76,769 
San Diego May 16, 2008 – June 5, 2008 76,769 

Total  1,959,727 
 
 
Table C-6.7:  Local and Cable Television Advertising 
 

KDOC-TV 
Date Santa Ana 

 
San Diego 

 
April 2, 2008 -- April 30, 2008 493,570 147,430 
May 5, 2008 – May 30, 2008 462,000 138,000 
June 2, 2008 – June 27, 2008 434,280 129,720 

Total  1,805,000 
 

Time Warner 
Date Santa Ana San Diego 

July  1, 2007- July 15, 2007 199,000 0 
Total  199,000 

 
 

Cox Communication 
Date Santa Ana San Diego 

June 4, 2007- June 30, 2007 105,052 164,122 
Total  269,174 
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Table C-6.8:  Local and Cable Television Advertising by Region 
 

Cable Company Santa Ana 
Region 

San Diego 
Region 

Countywide Impressions 

Cox Communications 105,052 164,122 269,174 
Time Warner 199,000 0 199,000 
KDOC-TV 1,805,000 0 1,805,000 

Totals 2,039,052 164,122 2,273,174 
 

Note: Impressions for cable advertising are determined by measuring “frequency times reach,” which varies 
based on population. The cable saturation is fairly evenly distributed throughout the County. As a general 
estimate, the cable run reached approximately 15-20% of each City’s population (which equates to a higher 
percentage of each City’s cable subscribers).  

 
 
Table C-6.9: Angel Stadium Advertising  
 

Dates of Games Advertising Method Countywide Impressions 
September 3, 2007 
September 4, 2007 
September 5, 2007 
September 6, 2007 
September 7, 2007 

LED Segments 34,000 
41,720 
40,200 
43,544 
40,037 

September 7, 2007 Souvenir Program  12,000 
September 7, 2007 Concourse Tables  500 
April 16, 2008 
April 17, 2008 
April 18, 2008 
April, 19, 2008 
April 20, 2008 

Concourse Posters 

1,064,430 
1,064,430 
1,064,430 
1,064,430 
1,064,430 

Total  5,533,651 
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Table C-6.10:  Advertising Plan for Santa Ana and San Diego Region 
 

 Method Santa Ana Region San Diego Region Countywide 
Newspapers 7,371,006 

 
3,856,463 

 
12,365,996 

 
Internet 658,350 196,650 855,000 

Radio 
1,385,076 413,724 1,798,800 

Theater On-Screen 
1,959,727 277,361 1,959,727 

Local Television 
1,389,850 415,150 1,805,000 

Cable Television 
253,870 303,567 620,437 

Angel Stadium  
5,533,651  5,533,651 

Total 18,702,236 
 

4,367,946 
 

24,786,348 
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Table C-6.11:  Advertising Impressions by City 
 

City Population % of OC Population % of Impressions 
Aliso Viejo 45,249 1.45 1.7 
Anaheim 346,823 11.11 10.1 

Brea 40,081 1.28 1.2 
Buena Park 82,768 2.65 1.8 
Costa Mesa 113,955 3.65 4.4 

Cypress 49,541 1.59 1.3 
Dana Point 36,982 1.18 1.3 

Fountain Valley 57,925 1.86 1.9 
Fullerton 137,437 4.4 4.1 

Garden Grove 173,067 5.54 3.8 
Huntington Beach 201,993 6.47 8.1 

Irvine 209,806 6.72 7.7 
La Habra 62,635 2.01 1.7  
La Palma 16,176 0.52 0.3 

Laguna Beach 24,131 0.81 2.6 
Laguna Hills 33,421 1.07 1.3 

Laguna Niguel 66,877 2.14 2.2 
Laguna Woods 18,442 0.59 1.0 

Lake Forest 78,317 2.51 2.4 
Los Alamitos 12,191 0.39 0.3 
Mission Viejo 98,572 3.16 3.6 

Newport Beach 84,554 2.71 3.8 
Orange 140,849 4.51 4.6 

Placentia 51,727 1.66 1.7 
Rancho Santa Margarita 48,764 1.56 2.0 

San Clemente 67,892 2.18 2.0 
San Juan Capistrano 36,782 1.18 1.4 

Santa Ana 353,184 11.32 7.9 
Seal Beach 25,986 0.83 0.7 

Stanton 39,276 1.26 0.9 
Tustin 74,218 2.38 3.0 

Villa Park 6,259 0.2 0.2 
Westminster 93,027 2.98 2.0 
Yorba Linda 68,312 2.19 2.5 

Unincorporated 55,073 .017645 1.6 
Total 3,121,251 100.0 97.1 
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Table C-6.12:   Impressions Created by the Non-Media Outreach 

 

Program Type of Program Estimated Number 
of Impressions 

Waste Hauler Magnets 11,475,000 

Santa Margarita Water District 
Publication “On Tap”  65,000 

Utility Outreach  
 

Moulton Niguel Water District 
Publication “Water Lines” 40,000 

Total  11,580,000 

 
Table C-6.13:   Impressions Created by School Outreach 

 

Program Type of Program Estimated Number 
of Impressions 

MWDOC Project WET 1,800 

MWDOC/DSC School Field Trips and Public 
Education Programs 83,479 

Orange County Department of 
Education Outdoor Science School 1,718 

Orange County Department of 
Education Traveling Scientist 874 

Orange County Department of 
Education Field Program 9,395 

Total  97,266 
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Table C-6.14:  Countywide Educational Materials 
 

Public Education Item Number 
Distributed 

Brochures   
"The Ocean Begins At Your Front Door"  8599 
"The Ocean Begins At Your Front Door" – Spanish  986 
“The Ocean Begins At Your Front Door”- Vietnamese 506 
"Help Prevent Ocean Pollution: Your Local Used Oil Collection Center" 
 (North, South & Central) 1428 

"Help Prevent Ocean Pollution: Your Local Used Oil Collection Center" 
 (North, South & Central) - Spanish 760 

"Help Prevent Ocean Pollution: Your Local Used Oil Collection Center" 
 (North, South & Central) - Vietnamese 25 

“Help Prevent Ocean Pollution: Tips for Pool Maintenance”  1113 
“Help Prevent Ocean Pollution: Tips for Pool Maintenance” – Spanish 100 
“Help Prevent Ocean Pollution: Tips for Landscape and Gardening”  1265 
“Help Prevent Ocean Pollution: Tips for Landscape and Gardening” – Spanish  13 
“Help Prevent Ocean Pollution: Tips for Pet Care”  1706 
“Help Prevent Ocean Pollution: Tips for Pet Care” – Spanish    63 
“Help Prevent Ocean Pollution: Household Tips” 3459 
“Help Prevent Ocean Pollution: Household Tips” – Spanish  303 
“Help Prevent Ocean Pollution: Tips for Horse Care”  2 
“Help Prevent Ocean Pollution: Tips for Horse Care” – Spanish 0 
“Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials”  1610 
“Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials”–Spanish 64 
“Help Prevent Ocean Pollution: Proper Disposal of Household Hazardous Materials”–Vietnamese 4 
“Help Prevent Ocean Pollution: Maintenance Practices for Your Business”  1804 
“Help Prevent Ocean Pollution: Maintenance Practices for Your Business” – Spanish 214 
“Help Prevent Ocean Pollution: Tips for Using Concrete and Mortar”  474 
“Help Prevent Ocean Pollution: Tips for Using Concrete and Mortar” – Spanish  360 
“Sewage Spills Reference Guide”  581 
“Keeping Pest Control Products Out of Creeks, Rivers, and The Ocean”  75 
“Help Prevent Ocean Pollution: Residential Pool, Landscape and Hardscape Drains 1126 
“Help Prevent Ocean Pollution: Residential Pool, Landscape and Hardscape Drains – Spanish  100 
“Help Prevent Ocean Pollution: Proper Use and Disposal of Paint” 836 
“Help Prevent Ocean Pollution: Proper Use and Disposal of Paint” – Spanish  485 
“Help Prevent Ocean Pollution: Tips for Home Improvement Projects”  1264 
“Help Prevent Ocean Pollution: Tips for Home Improvement Projects”- Spanish  303 
“Help Prevent Ocean Pollution: Children’s Coloring & Activity Book” 6778 
“Help Prevent Ocean Pollution: Tips for Carwash Fundraisers” 379 
“Help Prevent Ocean Pollution: Tips for Maintaining a Septic Tank System 12 
“Help Prevent Ocean Pollution: Tips for the Automotive Industry” 865 
“Help Prevent Ocean Pollution: Tips for the Automotive Industry” – Spanish  227 
Posters  
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Public Education Item Number 
Distributed 

Auto Repair BMP Poster – Bilingual 0 
Gas Stations BMP Poster – Bilingual 54 
Overwatering Poster 0 
Keep Your Butts Out of the Water 0 
Food & Restaurant BMP Poster - Bilingual 573 
The Ocean Begins At Your Front Door 178 
Magnets  
“No Dumping Drains to Ocean”  7912 
Bookmarkers  
“No Dumping Drains to Ocean”  2561 
Manuals  
Construction Runoff Manual  1000 
Door hangers  
“Water Pollution Found in Your Area – Sad Fish” 2079 
Key Chains  
Angels Baseball 32496 
PPP Rubber Duck 7184 
Earth Day  272 
Pencils  
PPP Blue Pencils 5580 
Watershed Bracelets  
“My Watershed Our Ocean” Watershed Awareness Bracelets 8375 
PPP Awareness Bags  
Blue PPP Drawstring Backpacks 1006 
Recycled Plastic White PPP Bags 4878 
Dustpans  
Black PPP Dustpans 348 
Total 112,385 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0042372



SECTION C-6.0, PUBLIC EDUCATION 
 

2007-2008 Unified Annual Report                                                                                                November 14, 2008 
Program Effectiveness Assessment 
 C-6-29 

 
Table C-6.15:  Impressions Created by the Food Service Program 

 
Material Countywide 

Bilingual Restaurant BMP Posters  
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities”  BMP Poster 573 
Restaurant BMP Stickers  
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” Floor mat sticker 256* 
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” Dumpster sticker  
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” Outdoor maintenance sticker  
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” Oil & grease disposal sticker  
Restaurant BMP Brochures  
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities”  1,883 
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” – Spanish 716 
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” – Vietnamese 700 
CD-Rom  
“Help Prevent Ocean Pollution: A Guide for Food Service Facilities” CD-Rom 76 

Total 4,204 
*Food Service Facilities stickers were combined in records. 
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Table C-6.16:  Impressions Created by Each Permittee 
 

Permittees Estimated Number of Impressions 
Aliso Viejo 6,000 
Anaheim 12,206 
Brea 14,582 
Buena Park 151,448 
Costa Mesa 240,000 
Cypress 1,740,000 
Dana Point 297,748 
Fountain Valley 38,850 
Fullerton 140,000 
Garden Grove 315,337 
Huntington Beach 510,000 
Irvine 5628 
La Habra 15,000 
La Palma 14,540 
Laguna Beach 100,000 
Laguna Hills 33,000 
Laguna Niguel 254,870 
Laguna Woods 54378 
Lake Forest 223,250 
Los Alamitos 2,000 
Mission Viejo 2,295,355 
Newport Beach 750,000 
Orange 30,000,000 
Placentia 80,000 
Rancho Santa Margarita 160,000 
San Clemente 4,388,486 
San Juan Capistrano 535,000 
Santa Ana 507 
Seal Beach 600,000 
Stanton 40000 
Tustin 170000 
Villa Park 3200 
Westminster 200,000 
Yorba Linda 688 
County of Orange/OCFCD 11,951,605 

Total 55,343,678 
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Table C-6.17:  Total Impressions Created by Public Education Program 
 

Impressions Created Estimated Number of Impressions 

Countywide Advertising 
Impressions 24,786,348 

Non-Media Outreach 11,580,000 

School Programs 97,266 

Total Permittee 
 Impressions 

55,343,678 
 

Grand Total  91,807,292 
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C-7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT  
 
C-7.1 Introduction 
 
One of the most important responsibilities of local government is to provide a decision 
making and approval processing framework for new development and re-development. 
This framework ensures that (1) development occurs in an orderly and organized fashion 
in a manner that reflects the vision and needs of the community, (2) environmental issues 
associated with development are assessed, and (3) provides a regulatory framework to 
ensure that standards set by the jurisdiction are implemented.   
 
Since the inception of the Program, it has been recognized that the incorporation of 
BMPs into a development project in its planning stages offers a unique opportunity to 
limit increases in pollutant loads.  DAMP Section 7.0 links new development BMP 
design, construction and operation to the earlier phases of new development project 
planning, encompassed by the jurisdictional General Plans environmental review and 
development permit approval processes. 
 
C-7.2 Accomplishments 
 
C-7.2.1  New Development/Significant Redevelopment Program  
 
In 1993, the New Development/Construction Task Force, comprised of representatives 
from the Principal Permittee, Building Industry Association (BIA), Association of 
General Contractors (AGC), and Civil Engineers & Land Surveyors of California 
(CELSOC), completed a report - Best Management Practices For New Development Including 
Nonresidential Construction Projects (1-5 acres) - that provided the basis for requiring the 
incorporation of structural and non-structural BMPs into development.  This report was 
the basis of the New Development component of the DAMP during the First and Second 
Term Permits.   

The requirements of the Third Term Permits significantly increased the complexity of 
the new development provisions of the DAMP.  In response to these requirements, the 
Permittees created a framework and a process for integrating watershed 
protection/stormwater quality management principles into their General Plans, 
environmental review processes, and development permit approval processes.  The 
framework also encompasses initial project planning and project design as well as post-
construction requirements for the long-term maintenance of permanent BMPs.  
Specifically, the land development provisions require the Permittees to: 

• Assess the need to revise and update General Plans to include watershed and 
stormwater quality and quantity management considerations.  

 
• Review CEQA processes for potential stormwater quality impacts and 

mitigation.  
 

• Review development planning/permit approval process for stormwater 
protection principles.  
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• Develop and implement a model Water Quality Management Plan (WQMP) 
(also referred to as a Standard Urban Stormwater Mitigation Plan – SUSMP) to 
address impact from new development and significant redevelopment.  

 
For the area of Orange County within the San Diego Regional Water Quality Control 
Board jurisdiction of Orange County (area south of El Toro Rd.), each municipality was 
required by the Permit to develop a Local WQMP, based on the model WQMP, to 
oversee new development and significant redevelopment within their local jurisdiction.  
These Local WQMPs were finalized for implementation on August 13, 2003.  

 
For the area of Orange County within the Santa Ana Regional Water Quality Control 
Board jurisdiction of Orange County (area north of El Toro Rd.), the Model WQMP 
explains the requirements placed upon all new development and significant 
redevelopment projects.  The Model WQMP underwent a lengthy public review process 
and was approved for implementation by the Executive Officer of the Santa Ana 
Regional Water Quality Control Board on September 30, 2003. 
 
During the 2007-08 reporting period, 320 Project WQMPs were processed for 4,997 acres 
of development.  Over the period of the Third Term Permits, a total of 4,525 Project 
WQMPs have been approved, covering 41,181 acres which represents approximately 
9.4% of the area (683.9 square miles) within Orange County subject to the regulatory 
provisions of the Third Term Permits (Table C-7.1 and Figure C-7.1). 

 
Over the period of the Third Term Permits, four training modules have been developed.  
These modules are: 

 
1. General Plan Issues; 
2. New Development/Significant Program Management;  
3. Project Planning and Design: Environmental Review, Planning and Permitting and 

WQMP Development, and 
4. Stormwater BMP Effectiveness and Applicability for Orange County. 
 
These modules were not presented in the reporting period since it was presumed that 
Fourth Term Permits would be adopted in 2008 with substantially revised land 
development provisions.  Instead, a Core Competencies document was developed in the 
reporting that details the knowledge, expertise and experience of individuals with 
Planner and Plan Checker responsibilities.  This document will inform the future 
revision of the modules to address new permit requirements which are expected include 
new provisions addressing hydromodification and low impact development (see C-7.2.3 
Emerging Issues discussion below). 
 
In addition to the training modules, two guidance documents were produced at the end 
of the prior reporting period.  These documents are Regulating Maintenance of Post-
Construction BMPs Strategies and Recommendations for Enforcement – June 2007, and 
Development Project Review, Approval, and Permitting Best Practice Guidance Manual, June 
2007. 

 

2007-08 Unified Annual Progress Report                                                                        November 14, 2008 
Program Effectiveness Assessment  

C-7-2 

0042377



SECTION C-7.0, NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT 

C-7.2.2 California Sustainable Watershed/Wetland Information Manager (CalSWIM)
 

CalSWIM (http://calswim.org) is a watershed information and management tool that is 
being created both as a public forum for exploring local watersheds and as a web 
location for professionals to acquire data and to interactively model watershed changes.  
Currently, the CalSWIM prototype provides detailed environmental information about 
the Newport Bay watershed.  The status of this initiative is discussed in Section C-3.0. 
 
C-7.2.3 Emerging Issues 
 
Over the reporting period, two areas of new regulatory interest have emerged that will 
be included in the Fourth term permits as additional requirements for land 
development.  These issues are Hydrograph Modification (often termed 
Hydromodification or Hydromod’) and Low Impact Development (LID). 
 
Hydromodification is a term for changes in the volume, magnitude and duration of 
flows that can occur coincident with urbanization.  It is evident in the landscape as 
channel incision and bank erosion in the upper and middle portions of a watershed and 
as aggradation and increased channel meandering in the downstream areas of the 
watershed.  The Permittees have continued to support the development of management 
tools for hydromodification, through the Stormwater Monitoring Coalition (SMC) (See 
Section C-3.0). 
 
LID is a site design strategy based upon a goal of maintaining or replicating the 
redevelopment hydrologic regime through the use of design techniques to create a 
functionally equivalent hydrologic landscape. LID principles are based on controlling 
stormwater at the source by the use of microscale controls that are distributed 
throughout the site. During the reporting period, the Program sponsored and facilitated 
the presentation in Orange County of the Coastal Commission’s Reigning In The Rain 
Workshop on April 22, 2008.  
 
C-7.3 Assessment 
 
The current and potential program effectiveness assessment outcome levels for the New 
Development/Significant Redevelopment Program are presented in Table C-7.2. 
 
C-7.3.1 New Development/Significant Redevelopment Program  
 
CEQA review processes were reviewed for adequacy early in the period of the Third 
Term Permits.  However, in preparing the ROWD, a number of Permittees commented 
that the overall planning approval process for projects needs to more effectively ensure 
that water quality protection is considered in the earliest phases of project consideration 
through further elaboration of the preliminary or conceptual WQMP concept in the 
DAMP.  A need for further guidance documentation was identified during the 
preparation of the ROWD and the Development Project Review, Approval, and Permitting 
Best Practice Guidance Manual was completed in the prior reporting period.  It presents 
the requirements of Section 7.5, Development Project Review, Approval, and Permitting, 

2007-08 Unified Annual Progress Report                                                                        November 14, 2008 
Program Effectiveness Assessment  

C-7-3 

0042378

http://calswim.org/
http://calswim.org/


SECTION C-7.0, NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT 

of the DAMP and provides best practice guidance for local jurisdictions implementing 
those requirements. 
 
 
Proposed Program Modification (in ROWD) (Completed in 2006-07): 
 

• Prepare guidance documentation and clarify requirements for the preliminary or 
conceptual Project WQMP. 

 
 
The Model WQMP identifies BMPs for new development and significant redevelopment 
projects that are subject to WQMP requirements pursuant to DAMP Section 7.  
Depending upon the project size and characteristics, these BMPs include Site Design 
BMPs, applicable Source Control BMPs, and Project-based Treatment Control BMPs 
(and/or participation in an approved regional or watershed management program).  
 
The requirement for new developments/significant redevelopment projects to prepare a 
WQMP has been an established part of the planning approval process since the 1993 
DAMP and all Permittees certified they were implementing this part of the Program in 
1997.  While there is considerable variation in the level of activity between the 
Permittees, this variability can be attributed to the availability of land for development/ 
redevelopment within a particular jurisdiction.  Indeed, the County of Orange and the 
cities of Irvine, Orange and Tustin, with large swathes of undeveloped land, show the 
highest numbers of WQMPs processed. 
 

Headline Indicator – Number of WQMPs processed and the area to which BMPs have 
been applied: During 2007-08, 320 WQMPs were processed for 4,997 acres of 
development.  These figures compare to 450 WQMPs processed for 4,340 acres of 
development in 2006-07; 562 WQMPs processed for 4,556 acres of development in 2005-
06; 551 WQMPs processed for 3,227 acres of development in 2004-05; 461 WQMPs 
processed for 1,595 acres of development in 2003-04; and 391 WQMPs processed for 
2,836 acres of development in 2002-03 (Table C-7.1 and Figure C-7.2). 

 Level 1: Documenting Stormwater Program Activities 
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Headline Indicator – Number of BMPs Implemented: A total of 3,722 BMPs were 
implemented in the 2007-08 reporting period contributing a total number of BMPs 
implemented over the period of the Third Term Permits of 23,981.  The annual figure 
compares to a total of 5,205 BMPs implemented in the 2006-07 reporting period; 5,403 
BMPs implemented in the 2005-06 reporting period; 5,061 BMPs implemented in 2004-
05; 2,201 BMPs implemented in 2003-04; and 2,389 BMPs implemented in 2002-03 (Table 
C-7.3,  Table C- 7.4 and Figure C-7.2). 

 Level 3: Changing Behavior  

 
In preparing the ROWD, a number of Permittees commented that (1) the guidance for 
selecting BMPs needs to be updated and enhanced, particularly with regard to treatment 
control BMPs, (2) there is a possible inconsistency in provisions regarding site 
prioritization, and (3) adjacent municipal stormwater programs have more effective 
provisions regarding the consideration of Site Design BMPs. 
 
 
Proposed Program Modification (in 2007 DAMP): 
 

• Revise Model WQMP Table 7.II.6 for latest information on BMPs and clarity. 
 
• Evaluate and revise (as necessary) prioritization provisions for Countywide 

consistency. 
 
 
 
Proposed Program Modification (in ROWD): 
 

• Develop recommendations (through cooperative Stormwater Monitoring 
Coalition project) for incorporation of LID techniques into resource and water 
quality protection requirements (SMC research initiated in 2006-07 – Section C-
3.0). 

 
• Develop library of BMP performance reports.  
 
• Develop standard design checklist/plans/details for selected Source Control and 

Treatment Control BMPs. 
 

• Develop recommendations for enhanced Model WQMP language regarding Site 
Design BMPs. 

 
• Develop and implement BMPs for architectural uses of copper and zinc. 
 

 
In 2005, the Santa Ana Regional Board formally approved the Irvine Ranch Water 
District’s Natural Treatment System (NTS) as a regional treatment control BMP for a 
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portion of the Newport Bay Watershed.  The project is significant for being the first 
expression in the area under the jurisdiction of the Santa Ana RWQCB of a regional 
approach to stormwater treatment.  During the reporting period, the ability of the 
Permittees to use regional treatment control BMPs was the focus of much of the legal 
and technical comments and testimony presented in the San Diego Regional Board 
Fourth Term Permit adoption process.  With the failed adoption of the San Diego 
Regional Board Fourth term Permit in February 2008, this important issue will likely be 
determined in 2008-09. 
 
 
Proposed Program Modification (in ROWD) (Principal technical issue in San Diego 
Regional Board permit renewal process in 2006-08): 
 

• Evaluate the NTS approval process and develop recommendations for 
streamlining regulatory agency approval of regional Treatment Control BMPs. 

 
 
The New Development/Significant Redevelopment component of the Program ends 
with permit close-out and the BMPs transition to the Existing Development 
component.  The Permittees believe that the BMP approach to stormwater 
management is most effectively sustained by ensuring the longevity of the WQMP 
through successive ownerships.  The need for guidance on establishing enforceable 
mechanisms for long term WQMP implementation against subsequent was identified as 
an area of necessary program development during preparation of the ROWD and this 
guidance (Regulating Maintenance of Post-Construction BMPs:  Strategies and 
Recommendations for Enforcement) was completed in the prior reporting period. 
 
 
Proposed Program Modification (in ROWD) (Completed in 2006-07): 
 

• Prepare guidance and training as needed on the recordation process (timing 
and appropriate documents to use) and develop recommendations for 
appropriate methods to employ to enable the Permittees to enforce the 
approved WQMP against subsequent property owners. 

 
 
At the time of ROWD preparation, both the Permittees and RWQCB staff identified a 
need for updated and additional training regarding WQMP review and approval.  This 
effort was deferred in the 2007-08 pending Fourth term permit adoption. 
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Proposed Program Modification (in ROWD): 
 

• Prepare a training schedule and curriculum including defined expertise and 
competencies for staff with WQMP review and approval responsibilities 
(Commenced in 2006-07). 

 
• Prepare a workshop schedule and curriculum for the private sector on WQMP 

preparation. 
 
 
C-7.3.2 California Sustainable Watershed/Wetland Information Manager (CalSWIM)
 

This initial development and deployment of CalSWIM has focused on Newport Bay, 
the regionally important tidal saltwater marsh.  However, CalSWIM will in the future 
be extended with an open and scalable architecture to facilitate its rapid redeployment 
at other coastal urban wetland sites in southern California and elsewhere.  

 
C-7.3.3 Hydromodification
 
While the major development projects in Orange County have now been entitled, the 
Permittees recognize that hydromodification is an emerging issue of concern as the 
future regulation and management of runoff from urban areas is increasingly 
considered with respect to the overarching objective of the CWA, i.e. maintenance of 
the chemical, physical and biological integrity of the nation's waters. 
 
 
Proposed Program Modification (in 2007 DAMP): 
 

• Revise Model WQMP Section 7.II -3.2.4 Identify Hydrologic Conditions of Concern to 
incorporate additional information from hydromodification studies. 

 
C- 7.4 Summary 
 
The Third Term Permits have required the Permittees to develop and implement a 
significantly revised SUSMP- equivalent program for new development/significant 
redevelopment.  This effort was completed Countywide by the end of 2003 and has 
resulted in an enhanced a WQMP program that, over the period of the Third Term 
Permits, has delivered a total of 4,525 Project WQMPs covering 41,181 acres which 
represents approximately 9.4% of the area (683.9 square miles) within Orange County 
subject to the regulatory provisions of the Third Term Permits.  The preparation of 
WQMPs as a fundamental step in the Permittees’ development review and approval 
processes is clearly established and was sustained through the period of the Third Term 
Permits. 
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However, while the WQMP program is now long-established, the ROWD review 
pointed to an emphasis on pollution prevention BMPs and less progress regarding 
implementation of Site Design BMPs using LID approaches.  This finding produced 
program development commitments with respect to additional training and technical 
support documentation on these approaches.  These commitments are reproduced in the 
foregoing discussion and are sustained by this annual review.  While significant 
research in this area is now being supported by the Permittees, a critical review of 
training programs has been initiated, and guidance documents produced, in accordance 
with these proposed program modifications, the provisions of the Fourth Term Permits 
will require a significant allocation resources to the development of LID and 
hydromodification model programs for Countywide implementation.  These areas of 
program development will encompass many of the modifications proposed in the 
ROWD and will be necessary to ensure Fourth Term Permit compliance and to support 
the growing shift to more overall patterns of sustainable urban development and re-
development.   
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Table C-7.1: Historical WQMPs and Acreage Covered 
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Table C-7.2:  Current and Potential Outcome Levels (New Development/Significant Redevelopment)  
  

 

Effectiveness Assessment Outcome Levels 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Development 

Program  

 
 
 
 
 
 
 
 
 
 

Component Implement 
Program 

Increase 
Awareness 

Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

WQMPs  # of WQMPs 
approved  

P # BMPs 
implemented 

P  Load reduction 
associated with 

BMPs 
  

Training 
 Track 

number/type of 
training sessions 

P Surveys show 
improved 

knowledge 
    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 
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Table C-7.3: Structural Controls Implemented, 2007-08 Reporting Period 
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Figure C-7.1: Historical WQMPs and Acreage Covered 

 
 
 

Program Effectiveness Assessment C-7-13 
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Figure C-7.2: Structural and Non-Structural Source Control BMPs Implemented 
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C-8.0 CONSTRUCTION  
 
C-8.1 Introduction 
   
The Permittees regulate construction activities and have responsibility for the 
construction and reconstruction of municipal facilities and infrastructure.  Concern over 
construction sites as a major source of sediment and other pollutants has meant that 
construction activity has been a focus of the Permittees’ compliance program since the 
First Term Permits.   
 
With the adoption of the Third Term Permits, the construction element of the program 
has been further developed.  Major components of this program include procedures for 
site planning that incorporate: 
 

• Consideration of potential water-quality impacts; 
• Requirements for nonstructural and structural BMPs;  
• Procedures for identifying priorities for inspecting sites and enforcing control 

measures that consider the nature of the construction activity, topography, 
and the characteristics of soils and receiving water quality; and  

• Appropriate educational and training measures. 
 
The Construction Program presents requirements and guidelines for pollution 
prevention methods that must be used by construction site owners, developers, 
contractors, and other responsible parties, in order to protect water quality from 
discharges as a result of construction site activities.  Specifically, it requires all 
construction projects regardless of size to implement an effective combination of erosion 
and sediment controls and waste and materials management BMPs.  To ensure that the 
Program is implemented, each jurisdiction conducts inspections before the rainy season 
to verify the appropriateness and implementation of BMPs and takes enforcement action 
as necessary.  Training is provided annually to further consistent Countywide 
implementation.    
 
C-8.2  Accomplishments 
 
C-8.2.1 Model Construction Program
 
This Model Construction Program has been implemented since 2002-03.     
 

• Inventory construction sites 
 

In May 2002, a construction site inventory spreadsheet was finalized and 
distributed to the Permittees so that each municipality could develop their 
inventories by October 15, 2002, as required by Section VIII.1 of the 2002 Santa 
Ana Permit. 

 
• Prioritize construction sites based upon water quality threat 
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During 2007-08, the Permittees reported conducting 15,572 inspections 
comprising 2,156 high priority site inspections, 1,401 medium priority site 
inspections and 12,015 low priority site inspections (Table C-8.1). 

 
• Prepare BMP Guidance 

 
The Permittees distributed the Construction Runoff Guidance Manual. 
 
Copies of the manual were provided to the Permittees for distribution at the time 
of the pre-wet season construction training held on October 17 and 18, 2007. 

 
• Conduct Inspections of Construction Sites 

 
15,572 construction site inspections were completed by the Permittees during the 
reporting period.  1,130 construction sites were found to be out of compliance 
and resulted in 1,143 re-inspections (Table C-8.2 and Figure C-8.1).  

 
• Undertake Enforcement 
 

As a result of the 2007-08 inspections, the Permittees reported the issuance of 286 
Educational Letters, 900 Notices of Non-compliance, 82 Administrative 
Compliance Orders, 30 Cease and Desist Orders, and 23 
Misdemeanor/Infractions for a total of 1,321 enforcement actions (Table C-8.3 
and Figure C-8.2).  

 
• Conduct Training 

 
To assist responsible municipal and contract/lease staff in understanding the 
Construction Program, two training modules have been developed: 
 

1) Construction Program Management. 
2) Inspecting Construction Site BMPs. 

 
Construction Inspection training was provided to construction inspectors on 
September 29-30, 2008. 

 
C-8.3 Assessment 
 
The current and potential Program effectiveness Assessment Outcome Levels for the 
current program are summarized in Table C-8.4. 
 
 C-8.3.1 Model Construction Program
 
Inventories   
 
The year-to-year status of the Permittees’ inventories are not tracked at a Countywide 
level and consequently this aspect of the model program cannot be assessed. 
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Prioritization   
 
The Permittees prioritize construction sites based upon a consideration of the size and 
type of construction, time of construction, location, and site topography.  In the last 2 
reporting periods the proportion of designated “high priority” sites has been 15% of 
the countywide inventory.  However, there continues to be inconsistent jurisdictional 
prioritization (Table C-8.1 and Figure C-8.3) although in some cases this represents 
the unilateral decision of a number of Permittees to give all construction sites a high 
priority designation. 
 
 
Proposed Program Modification (in 2007 DAMP):   
 

• Provide definitive construction site prioritization and reporting guidance. 
 

 
Inspection 
 
The Permittees inspect construction sites to verify that the requirements of the DAMP 
are being implemented.  The inspection frequency is determined by the season (“Wet” 
or “Dry”) and a site’s prioritization.  The need for follow-up inspections also 
contributes significantly to the overall level of activity within a reporting period. 
 
 

Headline Indicator – Inspection Activity:  In 2007-08, 34 Permittees completed 2,156 
high priority, 1,401 medium priority, and 12,015 low priority construction site 
inspections.  In 2006-07, 34 Permittees completed 2,503 high priority, 1,478 medium 
priority, and 9,233 low priority construction site inspections; in 2005-06, 3,799 high 
priority, 1,255 medium priority, and 7,560 low priority construction site inspections 
were completed; in 2004-05, 5,504 high priority, 1,542 medium priority, and 8,021 low 
priority construction site inspections were completed; in 2003-04, 8,445 high priority, 
5,731 medium priority, and 11,363 low priority construction site inspections were 
completed; and in 2002-03, 4,060 high priority, 15,937 medium priority, and 5,834 low 
priority construction site inspections were completed (Table C-8.1 and Figure C-8.3). 

 Level 1: Documenting Stormwater Program Activities  

 
In preparing the ROWD, the Permittees indicated that the re-inspection obligation is not 
sufficiently sensitive to the severity of the non-compliance, and at the same time 
RWQCB staff expressed a concern that the mandated level of follow-up activity may be 
discouraging findings of non-compliance.  It is anticipated that the issue of re-inspection 
will be addressed in the Fourth Term Permits. 
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Proposed Program Modification (in 2007 DAMP):   
 

• Clarify inspection frequencies, violation definitions and re-inspection 
requirements. 

 
 
Enforcement   
 
Inspectors implement the Model Construction Program by enforcing compliance with 
grading or building permits, sediment and erosion control plans, and the Water 
Quality Ordinance.  The enforcement actions that may be taken by inspectors include, 
but are not limited to, verbal warnings, administrative actions under the Water 
Quality Ordinance (notice of violation, administrative compliance order, etc.) and 
written actions under Building/Grading Ordinances (corrective action notice, stop 
work order, etc.). 

 

Headline Indicator – Extent of Compliance: In 2007-08, 1,130 construction sites 
required 1,143 re-inspections.  During 2006-07, 970 constructions sites required 897 re-
inspections compared to 1,048 construction sites requiring 1,233 re-inspections in 2005-
06; 1,514 construction sites requiring 1,521 re-inspections in 2004-05; 1,066 construction 
sites requiring 1,072 re-inspections in 2003-04; and 408 construction sites requiring 542 
re-inspections in 2002-03 (Table C-8.2 and Figure C-8.1).   

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  

 

Headline Indicator – Number and Level of Enforcement Actions: Arising from the 
2007-08 inspections, there were 1,321 enforcement actions, comprising 286 Educational 
Letters, 900 Notices of Non-compliance, 82 Administrative Compliance Orders, 30 Cease 
and Desist Orders, and 23 Misdemeanor/Infractions.  In 2006-07, Permittees reported 
taking a total of 1,273 enforcement actions, compared to 1,305 enforcement actions taken 
in 2005-06; 1,699 enforcement actions taken in 2004-05; 3,475 enforcement actions taken 
in 2003-04; and 1,395 enforcement actions taken in 2002-03 (Table C-8.3 and Figure C-
8.2).   

 Level 1: Documenting Stormwater Program Activities 

 Level 3: Changing Behavior 

 
The pattern of a peak in enforcement activity in 2003-04 and a subsequent reduction in 
the 2004-05, 2005-06 and the most current reporting periods suggests an increased level 
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of compliance within the regulated community.  However, there are differences between 
jurisdictions which suggest opportunities for improving enforcement consistency on a 
countywide basis. 
 
Training 

The Permits require that staff is adequately trained.  In response, the Permittees 
developed two training modules and a guidance manual and additionally provide 
annual pre-wet season training.  In response construction site inspection and oversight 
being identified as a particular area of concern Regional Board staff, a commitment was 
made in the ROWD to prepare a training schedule including curriculum content and 
defined expertise and competencies for construction inspectors.  This effort was 
initiated in the reporting period.  However, its finalization was deferred pending 
adoption of the Fourth Term Permits and a new statewide general permit for 
construction activity. 

 
 
Proposed Program Modification (in ROWD): 
   

• Prepare a training schedule including curriculum content and defined expertise 
and competencies for construction inspectors (Commenced in 2007-08).  

 
 
C-8.4 Summary 
 
The Third Term Permits have required the Permittees to develop and implement a 
formal inspection program commencing with an initial prioritized inventory of 
construction sites.  Over the last four years of this effort, there has been a clear trend in 
the level of inspection and enforcement activity that, despite some uncertainties with 
respect to reporting, suggests increased BMP implementation and compliance with local 
water quality and grading/building ordinances by the regulated community.  Based 
upon perceived positive outcomes of the construction elements of the DAMP, the 
Permittees believe that a revised training program is the principal required program 
modification.  This proposed modification is necessary to improve Countywide 
consistency in enforcement and to better orient the prioritization and inspection process 
toward a more risk-based approach and new regulatory requirements.

2007-08 Unified Annual Progress Report                                                                      November 14, 2008 
Program Effectiveness Assessment  

C-8-5 

0042394



SECTION C-8.0, CONSTRUCTION 

 

Table C-8.1: Construction Sites Inspected: Comparison of 2002-03, 2003-04, 2004-05, 2006-07, and 2007-08 
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Table C-8.2: Inspection Results: Comparison of 2002-03, 2003-04, 2004-05, 2005-06, 2006-07, and 2007-08 
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Table C-8.3: Enforcement Action Taken: Comparison of 2002-03, 2003-04, 2004-05, 2005-06, 2006-07, and 2007-08 
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Table 8.4:  Current and Potential Outcome Levels (Construction) 

 
Effectiveness Assessment Outcome Levels 

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Construction 
Program  
Component Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

Inventory  Maintain 
inventory      

Prioritization  Assign 
priorities  

P Change in 
prioritization level    

Inspection 
 Conduct and 

Track number of 
inspections 

P Number of re-
inspections 

P # BMPs 
implemented 

P  Load reduction 
associated with 

BMPs 
  

Enforcement/ Reporting  Conduct 
enforcement  

  Extent and 
correction of 

problem level of 
enforcement 

   

Training 
 Track 

number/type of 
training sessions 

P Surveys show 
improved 

knowledge 
    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 
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Figure C-8.1 Construction Site Inspections & Prioritizations, 2002-2008  
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Figure C-8.2: Enforcement Action Taken, 2002-2008 
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Program Effectiveness Assessment  
 C-8-12  

 Figure C-8.3 Construction Site Compliance Inspections, 2002-2008 
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C-9.0 EXISTING DEVELOPMENT 
 
C-9.1 Introduction 
 
Stormwater discharges from commercial and industrial facilities can become 
contaminated when material management practices allow exposure to stormwater 
and/or there is commingling of runoff with wastes.  The purpose of DAMP Section 9.0 
is to provide a programmatic framework for the regulatory oversight of activities in 
commercial and industrial areas.  Through inspections, outreach and requiring 
compliance with water quality ordinances, the Permittees are able to pro-actively 
address the quality of urban and stormwater runoff from industrial and commercial 
facilities.  In addition, DAMP Section 9.0 also provides a programmatic framework, 
based upon education and outreach approaches, for addressing activities in residential 
areas.  Both the industrial/commercial and residential elements were added to the 
Program by the Third Term Permits. 
 
C-9.2 Accomplishments 
 
9.2.1 Model Industrial/Commercial Program

 
The Model Industrial/Commercial Program was developed and implemented in 2002-
03.  It transformed the Permittees oversight of commercial and industrial 
facilities/activities by establishing a formal inspection program where previously there 
had been a series of notifications and inspections initiated by complaints.  The Model 
Industrial/Commercial Program requires the Permittees to: 

 
• Identify and inventory facilities/activities with the potential to discharge pollutants: 

 
During 2007-08, 3,764 industrial facilities (Table C-9.1; Figure C-9.1) and 21,961 
commercial facilities were identified and inventoried (Table C-9.2; Figure C-9.2) for 
a total of 25,725 facilities (Figure C-9.3).  

 
• Prioritize facilities based upon water quality threat and receiving water sensitivity:   
 

The Permittees’s inventories identified 851 high priority, 713 medium priority and 
2,200 low priority industrial facilities and 3,797 high priority, 3,831 medium priority 
and 14,333 low priority commercial facilities in the reporting period.   

 
• Establish Model Maintenance Procedures:  

 
Twenty-four (24) model BMP fact sheets have been prepared which include a 
description of specific minimum source control BMPs for common industrial and 
commercial activities that may discharge pollutants.   
 
Typically each fact sheet contains the following sections: 

o Pollution Prevention 
o Suggested Best Management Practices 
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o Training 
o References and Resources 

 
• Conduct inspections and monitoring to ensure that commercial and industrial 

facilities are minimizing their impacts on the environment:  
 

In 2007-08 the Permittees determined the status of BMP implementation at 1,821 
industrial facilities (Table C-9.3) and 7,260 commercial facilities (Table C-9.4) for a 
total of 9,081 facilities (Figure C-9.4).  
 

• Conduct inspections of food facilities:  
 

The Orange County Permittees developed and submitted a food facility inspection 
program to the Santa Ana Regional Board on July 1, 2002.  This program, which also 
meets the inspection requirements of the San Diego Regional Board, involves 
inspections and the distribution of educational materials at the approximately 10,000 
existing restaurants countywide.  The implementation of the Program is an addition 
to the environmental health inspections conducted by the County of Orange Health 
Care Agency (HCA).  The HCA inspectors identify NPDES issues during these 
inspections, and they are forwarded to the respective Permittees and addressed by 
Permittee staff. 
 
For the 2007-08 reporting period, 24,231 food facility inspections were conducted, 
during which 2,431 stormwater management issues were noted (Table C-9.5). 
 

• Undertake Non-compliance Notification and Enforcement:  
 

Enforcement for the industrial and commercial component of the Existing 
Development Program is the responsibility of individual Permittees.  Each 
Permittee has several different levels of enforcement to choose from for different 
types of situations.  This includes – from least severe to most severe – issuance of 
an educational letter, a notice of non-compliance, an administrative compliance 
order, a cease and desist order, or a misdemeanor/infraction. 
 
The Permittees reported a total of 201 enforcement actions against industrial facilities 
(Table C-9.6) and 979 enforcement actions against commercial facilities during the 
reporting period (Table C-9.7) for a total of 1,180 enforcement actions (Figure C-9.5). 

 
• Participate in Training: 
 

To assist municipal staff in implementing the Existing Development Program for 
industrial and commercial facilities, five training modules were developed:  

 
1. Existing Development Program Management Module (targeting 

jurisdictional program coordinators and providing guidance regarding 
management of an inspection program; 

2. Field Implementation of Existing Development Program Module (targeting 
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inspectors and providing guidance on conducting inspections); 
3. Existing Development Program Training – Automobile Mechanical Repair, 

Maintenance, Fueling and Cleaning Businesses Module; 
4. Existing Development Program Training – Landscape Maintenance 

Businesses Module; and 
5. Existing Development Program Training – Industrial Stormwater Monitoring 

Module. 
 
• Conduct Education and Outreach: 
 

A number of education and outreach efforts, conducted under the overall public 
education element of the Program (see DAMP Section 6.0), directly supported 
implementation of the Model Industrial Commercial Program.  While full discussion 
of these efforts is presented in Section C-6.0, specific initiatives targeting commercial 
facilities include: 

 
 Outreach Materials:  Outreach materials created during the reporting period 

comprise: 
 

• Advertisements 
o “Cleanup Day 2007” 
o  “Earth Day 2008” 
o “Connect the Drops” – watershed awareness advertisement 

  
• Brochure – English   

o  “Help Prevent Ocean Pollution: Tips for Protecting Your Watershed” 
 

 
“The Quad:” “The Quad” was developed to communicate with Cities, Businesses, 
Utilities and Organizations.  Each Quad contains a newsletter, press release, fact 
sheet and billing insert focusing on a seasonal stormwater theme.  Two seasonal 
quads were created and the following four were distributed: 

 
o “Cigarette Butts” 
o “Pesticides” 
o “Earth Day “ 
o “Home Improvement” 
 

Food Service Establishment (FSE) Outreach:  FSEs have been a focus of education 
and outreach during the period of the Third Term Permits.  During the reporting 
period, focused educational brochures, posters, stickers and CD-ROMs were 
distributed during inspections. 
 
 

C-9.2.2 Model Residential Program
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The Model Residential Program was developed and implemented in 2002-03 to further 
reduce pollutants potentially released into the environment from residential activities, 
including efforts to reduce over-watering.  The main thrust of the residential program is 
to advocate pollution prevention practices as the most effective method to protect 
receiving water quality.  The Model Residential Program requires the Permittees under 
the jurisdiction of the San Diego Regional Board to: 
 
• Develop a source identification procedure and prioritize residential areas based on 

proximity to Environmentally Sensitive Areas (ESAs) within the Permittee’s 
jurisdiction. 

 
• Identify BMPs most appropriate for each area, based on residential activities: 

 
See discussion of Outreach Materials (below). 

 
• Conduct public outreach and education: 
 

The education and outreach efforts, conducted under the overall public education 
element of the Program (see DAMP Section 6.0) are discussed in Section C-6.0.  The 
activities conducted in the reporting period on a Countywide basis to directly 
support the Model Residential Program include: 
 
Outreach Materials –The following materials were developed by the Public 
Education Committee supportive of DAMP Section 9.0: 

 
Brochures – English   

o  “Help Prevent Ocean Pollution: Tips for Protecting Your Watershed” 
 

Advertisements – English  
o “Cleanup Day 2007” 
o “Earth Day 2008” 
o  “Connect the Drops” 

 
Advertisements – Spanish  

o “Cleanup Day 2007”  
o “Earth Day 2008” 
o “Connect the Drops” 
 

Advertisements – Vietnamese   
o “Earth Day 2008” 
o “Overwatering” 
 
 

Outreach Events - Through these events, approximately 32,246 event participants 
visited the Program booth and received stormwater pollution prevention 
information.  Events included: 
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• July 16-20, 2007: Water Camp 2008 (Session 2) 
• September 7, 2007: Angels Game Sponsorship for Cleanup Day 2007 
• September 10-12, 2007: CASQA Conference 
• September 15, 2007: Coastal & Inner Coastal Watershed Clean-Up Day 2007 
• September 19, 2007: Take a Break for Pollution Prevention 
• March 9, 2008: Ocean Awareness Day-Festival of Whales 
• March 29, 2008: Make the Environment Your Mission 
• April 15-16, 2008: Children’s Water Education Festival 
• April 24, 2008: Earth Day  San Juan Capistrano 
• May 3, 2008: California Snapshot Day 
• June 6, 2008: City of Mission Viejo Environmental Fair 
• June 26, 2008: Environmental Education Information Exchange 
• June 23- June 27, 2008: Water Camp 2007  (Session 1)  

 
C-9.3 Assessment 
 
The current and potential Program Effectiveness Assessment Outcome Levels that could 
be assessed within the current program are summarized in Table C-9-8 
(Industrial/Commercial) and Table C-9.9 (Residential). 
 
C-9.3.1 Model Industrial/Commercial Program
 
Inventories:  Completing the inventory of industrial and commercial facilities has been 
problematic for some jurisdictions since the Standard Industrial Classification (SIC) 
codes on the business licenses (the primary source of this information for those 
jurisdictions with a business license program) have been incorrectly provided by 
businesses.1  In addition, inventorying commercial facilities is extremely difficult 
because they are numerous, often transitory, and can only be identified through site 
visits.  Mobile businesses are particularly problematic because they typically do not have 
a permanent facility location.  
 
This report (and prior Unified Reports) includes tables listing the total number of 
commercial and industrial facilities and their respective prioritizations, organized by 
Permittee.  However, since the structure and content of the jurisdictional databases can 
differ between the Permittees, analysis of data on a regional or countywide basis is 
challenging.  Indeed, there appears to be a persistent disparity between the number of 
industrial and commercial facilities inventoried and the number of industrial and 
commercial facilities that were prioritized over the reporting period (see Tables C-9.1 
                                                 
1 The Notice of Intent (NOI) form attached to the Draft Industrial General Permit (February 2005) and the 
SWRCB’s NOI processing system have been modified to accept both Standard Industrial Classification (SIC) 
codes and North American Industrial Classification System (NAICS) codes. The USEPA has indicated it 
intends to incorporate the NAICS codes into the storm water regulations but has not yet done so. The 
Proposed 2006 Multi-Sector General Permits for Stormwater Discharges Associated with Industrial Activity 
(MSGP) contains a note that “a complete list of SIC Codes (and conversions from the newer North American 
Industry Classification System [NAICS]) can be obtained from the Internet at 
www.census.gov/epcd/www/naics.html or in paper form from various locations in the document titled 
Handbook of Standard Industrial Classifications, Office of Management and Budget, 1987.” 

2007-08 Unified Annual Report                                                                           November 14, 2008 
Program Effectiveness Assessment  

C-9-5 

0042406

http://www.census.gov/epcd/www/naics.html
http://www.census.gov/epcd/www/naics.html


SECTION C-9.0, EXISTING DEVELOPMENT 
 

through C-9.3 and Figures C-9.1 through C-9.2).  This disparity points to the need to 
augment facility descriptions beyond SIC codes. 
 
 
Proposed Program Modification (in 2007 DAMP): 
 

• Provide more detailed industrial and commercial facility descriptions to assist 
in inventory standardization. 

 
 
Prioritization:  Commercial and industrial facilities must be classified as high, medium, 
or low priority to determine the frequency of inspection.  The DAMP details a risk and 
receiving water sensitivity based point system for classification, the result of which is a 
total score indicating the facility priority.  A change in facility prioritization can be 
indicative of programmatic success, since a finding that BMPs are being implemented (a 
behavior change) reduces the risk of pollutants being discharged which can result in a 
change in prioritization.  However, both Permits specify mandatory high-priority 
commercial and industrial facilities.  In addition, the San Diego Region Permittees are 
required to inventory only high-priority commercial facilities i.e. there are no 
designation of medium and low priority commercial facilities.  
  

Headline Indicator – Prioritization of Facilities (Industrial Facilities): For 2007-08, 
3,764 industrial facilities were prioritized, of which 23% were ranked as high priority.  
These figures compare to 2006-07 (7,066 industrial facilities were prioritized, 12% of 
which were ranked as high priority), 2005-06 (5,672 industrial facilities were prioritized, 
21% of which were ranked as high priority), 2004-05 (2,908 industrial facilities were 
prioritized, 26% of which were ranked as high priority), 2003-04 (8,604 industrial 
facilities were prioritized, 13% of which were ranked as high priority), and 2002-03 
(8,546 industrial facilities were prioritized, 15% of which were ranked as high priority) 
(Table C-9.1; Figure C-9.1).    

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior 
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Headline Indicator – Prioritization of Facilities (Commercial Facilities): For 2007-08, 
21,961 commercial facilities were prioritized, of which 17% were ranked as high priority. 
These figures compare to 2006-07 (22,175 commercial facilities were prioritized, of 
which 15% were ranked as high priority), 2005-06 (27,049 commercial facilities were 
prioritized, of which 20% were ranked as high priority), 2004-05 (25,411 commercial 
facilities were prioritized, 20% of which were ranked as high priority), 2003-04 (23,778 
commercial facilities were prioritized, 24% of which were ranked as high priority), and 
2002-03 (22,789 commercial facilities were prioritized, 22% of which were ranked as 
high priority) (Table C-9.2; Figure C-9.2).    

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  

 
The year-to-year comparisons suggest some inconsistent reporting of this indicator.  Part 
of this inconsistency arises from the interpretation of the extent to which a facility 
“tributary to” a sensitive receiving water, which is a key determinant in prioritization.  
From the Annual Progress Reports (See DAMP Appendix C), it is evident that 
“tributary to” is variously being interpreted as more than “next to” but “less than the 
whole watershed.” Also, although the point system is used by many of the Permittees, 
some perceive it as time-consuming and too subjective, and, as a result, may rely 
primarily on professional judgment.  In addition, the ability of the prioritization process 
to meaningfully provide for a risk-based approach is also dampened by the 
requirements for mandatory high priority sites.  Despite these reservations, it is possible 
that the fluctuations in the industrial inventories and numbers of high priority industrial 
sites through Third Term Permit period may also reflect increased findings of no 
stormwater exposures and diminished site risk.   
 

 
Inspection:  The Permittees generally conduct two types of inspections: compliance 
inspections and follow-up inspections.  Should an inspected site demonstrate non-
compliance, inspection frequency must be increased as specified in the Permits until 
compliance is achieved.  Although these inspections are generally viewed as beneficial, 
there is a regulatory agency perception (highlighted in meetings with Regional Board 
staff) that the inspections may be missing key items of concern and discouraging 
findings of non-compliance which add to the inspection burden by requiring additional 
follow-up activity.  

 
Proposed Program Modification (in ROWD): 
 

• Develop a more detailed prioritization process to improve standardized 
reporting and to support re-direction of inspection resources to significant 
sources of priority constituents of concern. 
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Headline Indicator – Number of BMPs Implemented (Industrial Facilities): In 2007-
08, 1,518 (83%) of 1,821 industrial facilities were determined to have fully 
implemented BMPs.  This figure compares to 2006-07 (64% of 3,113 industrial facilities 
were determined to have fully implemented BMPs), 2005-06 (77% of 3,213 industrial 
facilities were determined to have full BMP implementation), 2004-05 (66% of 2,764 
industrial facilities were reported to have full BMP implementation), 2003-04 (59% of 
4,029 industrial facilities were reported to have full BMP implementation), and 2002-03 
(76% of 716 industrial facilities were reported to have full BMP implementation) 
(Table C-9.3; Figure C-9.6).   

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  

 
 

 
It is also proving difficult for the inspectors to categorize BMP implementation at 
commercial and industrial sites along a three-point scale (fully, partially, or not 
implemented) because such a scale requires overly subjective determinations.  Lastly, 
the requirement for follow-up inspections of all non-compliant sites every month is 
perceived to be excessive due to the already large number of sites in many cities’ 
inventories.  
 
 

Headline Indicator – Number of BMPs Implemented (Commercial Facilities):  In 
2007-08, 6,029 (83%) of 7,260 commercial facilities were determined to have fully 
implemented BMPs.  This figure compares to 2006-07 (65% of 6,408 commercial 
facilities were determined to have fully implemented BMPs), 2005-06 (65% of 6,706 
commercial facilities were determined to have full BMP implementation), 2004-05 
(59% of 5,566 commercial facilities were reported to have full BMP implementation); 
2003-04 (77% of 8,484 commercial facilities were reported to have full BMP 
implementation), and 2002-03 (63% of 1,389 commercial facilities were reported to 
have full BMP implementation) (TableC-9.4; Figure C-9.7).    

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  

Proposed Program Modification (in ROWD): 
 

• Develop effective alternative to re-inspection such as self-certification. 
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Headline Indicator – Food Facility Inspections: For the 2007-08 reporting period, 
24,231 food facility inspections were conducted, during which 2,431 NPDES issues were 
reported.  These figures compare to 2006-07 (25,652 food facility inspections were 
conducted and 2,930 NPDES issues reported), 2005-06 (26,528 food facility inspections 
were conducted and 875 NPDES issues reported), 2004-05 (25,078 food facility 
inspections were conducted and 1,416 NPDES issues reported), and 2003-04 (12,635 food 
facility inspections were conducted and 1,298 NPDES issues reported in the six month 
period of program implementation) (Table C-9.5 and Figure C-9.8).  

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  

 
The year-to-year comparisons suggest that food facility inspections and the associated 
education and outreach efforts had a clear positive impact up to the current reporting 
period since the incidence of NPDES issues decreases from 1 in 10 inspections in 2003-04 
to 1 in 17 inspections in 2004-05 to 1 in 30 inspections in 2005-06.  However, the 
incidence of NPDES issues has significantly increased to 1 in 9 inspections in 2006-07 
and 1 in 10 inspections in 2007-08.  This increase clearly points to a need for a review of 
current efforts and additional effort in this area. 
 

Proposed Program Modification (2006-07 Annual Report): 
 

• Conduct review of FSE inspection program and develop and implement 
recommendations for reducing incidence of NPDES issues. 

 
 
Enforcement:  Permittees are required to use a progressive enforcement approach and 
initiate enforcement actions where commercial and industrial facilities are found to be 
out of compliance.  In general, specific facilities that are repeat offenders are identified 
through active database inventories and, in most cases, progressive enforcement is used 
to bring repeat offenders into compliance.  
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Headline Indicator – Number and Level of Enforcement Actions (Industrial 
Facilities): The Permittees reported a total of 201 enforcement actions against industrial 
facilities during the 2007-08 reporting period.  This figure compares to a reported total of 
254 enforcement actions against industrial facilities during 2006-07; 448 enforcement 
actions against industrial facilities during 2005-06; 371 enforcement actions during 2004-
05; 3,146 enforcement actions during the 2003-04; and 533 enforcement actions during 
2002-03 (Table C-9.6).   

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  

 

Headline Indicator – Number and Level of Enforcement Actions (Commercial 
Facilities): The Permittees reported a total of 979 enforcement actions against 
commercial facilities during the 2007-08 reporting period.  This number compares to a 
reported total of 1,406 enforcement actions against commercial facilities during the 2006-
07 reporting period; 1,711 enforcement actions against commercial facilities in 2005-06; 
1,192 enforcement actions against commercial facilities in 2004-05; 1,534 enforcement 
actions during 2003-04; and 490 enforcement actions during 2002-03 (Table C-9.7).  
While the 2004-05 number represented a 22% decrease from the total reported in 2003-
04, 2005-06 appears to indicate a significant escalation in enforcement activity.  In 2006-
07, however, enforcement actions decreased again by 16%.  

 Level 1: Documenting Stormwater Program Activities  

 Level 3: Changing Behavior  

 

The year-to-year comparisons suggest some inconsistent reporting.  Previously, the 
consistent pattern of reduced enforcement activity in the 2004-05 reporting period across 
the Construction, Existing Development, and Illegal Discharges/Illicit Connections areas 
of the Program suggested an increased level of compliance, also viewed as behavior 
change, by the regulated community.  While this interpretation is sustained with respect 
to industrial facilities, the marked increase in enforcement activity at commercial sites in 
2005-06 possibly points to a need for greater education and outreach activity directed at 
this sector of the business community.  Though the number of enforcement actions in 
2006-07 decreased from the previous year, enforcement activity was still higher than 
2004-05. 

Training:  The Permits require that staff is adequately trained.  In response, the 
Permittees developed several training modules and provide for additional training 
opportunities through the Orange County Hazardous materials Strike Force and the 
Inspectors Sub-Committee.  However, the training modules need to be updated to 
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address the developments in the field of stormwater management, maintain staff 
interest, and to provide inspectors with a technical understanding of a broad array of 
BMPs that can be shared with facility owner/operators.  

 
 
Proposed Program Modification (in ROWD) (Commenced in 2007-08): 
   

• Prepare defined expertise and competencies for authorized inspector positions 
and develop a training schedule to meet these requirements. 

 
 
C-9.3.2 Model Residential Program 
 
The Model Residential Program was developed to fulfill the residential activity and 
related commitments and requirements of Section F.3.d of the SDR Permit.  The 
Common Interest Areas/Homeowners Associations (CIA/HOA) Activities Program 
was developed to fulfill the existing CIA/HOA activity commitments and requirements 
of Section F.6 of the SDR Permit. 
 
Identification and Inventory:  The SDR Permittees are required to identify high priority 
areas and activities as defined in the Permit.  CIAs are considered to include high-
priority areas and activities.   
 
BMP Implementation: The SDR Permittees are required to identify minimum BMPs for 
high-priority areas and activities and, as necessary, additional controls.  Some 
Permittees use a baseline BMP implementation approach for Residential areas and 
CIAs/HOAs unless inspectors notice a specific concern.  
 
Enforcement and Reporting:  SDR Permittees are required to enforce their stormwater 
ordinances for all residential areas and activities as necessary to maintain Permit 
compliance.  The primary issue with residential areas and CIAs/HOAs concerns over 
irrigation.  Enforcement actions taken against CIAs/HOAs include letters or notices, 
which generally leads to resolution of the issues.  Some Permittees have reported some 
limited success using self certifications as a tool for effective implementation of the 
program within residential and CIA/HOA areas.    
 
C-9.4 Summary 
 
The Third Term Permits have required the Permittees to develop and implement a 
formal inspection program commencing with an initial inventory of potentially 30,000 
facilities being subject to municipal oversight for stormwater and urban runoff issues.  
Over the period of the Third Term Permits, there has been a clear trend in the level of 
inspection and enforcement activity that, despite some uncertainties with respect to 
reporting, suggests increased BMP implementation and compliance with local water 
quality ordinances by the existing industrial sector in Orange County.  Based upon 
perceived positive outcomes of the Existing Development elements of the DAMP, the 
ROWD identified minor program modifications based upon the need for the continued 
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training of inspectors and the sensitizing of the prioritization and inspection process 
toward a more effective risk-based approach.  The performance data for the 2007-08 
reporting period has served to support the direction of program development identified 
in the ROWD with the additional recognition that the FSE inspection program needs 
additional review to correct clear evidence of a decline in the way FSEs are being 
managed from a water quality protection perspective.
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Table C-9.1: Countywide Permittee’s Industrial Inventory & Prioritization: Comparison of 2002-03, 2003-04, 2004-05, 2005-06, 
2006-07, and 2007-08 
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Table C-9.2: Countywide Commercial Inventory & Prioritization: Comparison of 2002-03, 2003-04, 2004-05, 2005-06, 2006-07, 
and 2007-08 
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Table C-9.3: Industrial Inventory & BMP Implementation: Comparison of 2002-03, 2003-04, 2004-05, 2005-06, 2006-07, and 2007-08 
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Table C-9.4: Commercial Inventory & BMP Implementation: Comparison of 2002-03, 2003-04, 2004-05, 2005-06, 2006-07, and 2007-08 
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Table C-9.5: Food Facility Inspections, 2007-08 
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Table C-9.6: Permittee Enforcement Actions for Industrial Facilities: Comparison of 2002-03, 2003-04, 2004-05, 2005-06, 2006-07, 
and 2007-08 
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Table C-9.7: Permittee Enforcement Actions for Commercial Facilities: Comparison of 2002-03, 2003-04, 2004-05, 2005-06, 2006-07, 
and 2007-08 
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Table C-9.8 Current and Potential Outcome Levels (Industrial/Commercial) 

Effectiveness Assessment Outcome Levels 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Industrial/Commercial 

Program  
Component Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving Water 

Quality 

 Maintain 
inventory      Inventory 

 Assign 
priorities   Change in 

prioritization level    Prioritization 

 Conduct and 
Track number of 

inspections 
  # BMPs 

implement 

P  Load reduction 
associated with 

BMPs 
  Inspection 

 Conduct 
enforcement  

  Extent and 
correction of 

problem level of 
enforcement 

   Enforcement/ Reporting 

P Surveys show 
improved 

knowledge 

 Track 
number/type of 

training sessions 
Training     

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 
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Effectiveness Assessment Outcome Levels 

Level 1 Level 2 Level 3 Level 4 Level 5 

Table C-9.9  Current and Potential Outcome Levels (Residential) 

Level 6 Residential & CIA/HOA 
Program  

Implement 
Program 

Increase 
Awareness 

Behavior 
Change Load Reduction Component Runoff Quality Receiving Water 

Quality 

Identification/Inventory  Maintain 
inventory      

BMP Implementation  Conduct 
Inspections 

 BMP 
Implementation 

 Track number 
of BMPs 

implemented 

P Load reduction 
associated with 

BMPs 
  

Enforcement/ Reporting  Issue EAs 
 Track number 

of EAs issued & 
response 

P Correction of 
problem    

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 
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Figure C-9.1: Industrial Facility Prioritization, 2002-08 
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Figure C-9.2:  Commercial Facility Prioritization, 2002-08 
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Figure C-9.3: Industrial/Commercial Facility Prioritization, 2002-08 
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Figure C-9.4: Industrial/Commercial Facility BMP Implementation, 2002-08 
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Figure C-9.5: Industrial/Commercial Enforcement Actions, 2002-08 
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Figure C-9.6: Industrial Facility BMP Implementation, 2002-08 
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Figure C-9.7: Commercial Facility BMP Implementation, 2002-08 
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Figure C-9.8: Food Facility Inspections, 2002-2008 
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C-10.0 ILLEGAL DISCHARGES/ILLICIT CONNECTIONS 
 
C-10.1 Introduction 
 
Illegal discharges/illicit connections (ID/IC) are potential sources of pollutants within 
municipal storm drain systems.  The purpose of DAMP Section 10.0 is to ensure that the 
Permittees have a programmatic framework for detecting and quickly responding to 
non-stormwater discharges to their storm drain systems.  Since DAMP Section 10.0 
directly addresses one of the basic objectives of the NPDES Permits, it is a long-
established part of the Program.  With the Third Term Permits, the key elements of 
ID/IC have been significantly enhanced.  In addition, a model sewage spill response 
program has been developed and has begun to be implemented in conjunction with 
Orange County Sanitation Districts (OCSD). 
 
C-10.2 Accomplishments 
 
C-10.2.1  Illegal Discharges/Illicit Connections Program 
 
The ID/IC Program provides guidance for Permittees when identifying, responding to 
and mitigating the effects of non-stormwater discharges and enforcing the ID/IC 
component of the Program for the protection of the environment.  DAMP Section 10.0 
requires the Permittees to: 
 

• Detect illegal discharges and illicit connections 
 

An innovative Dry Weather Reconnaissance Program, based upon statistically 
derived benchmarks, was developed and implemented in both permit regions 
specifically to identify illegal discharges and illicit connections during the 
typically dry summer months of May through September using a suite of water 
quality analyses conducted in the field at designated random and targeted 
drains.  The 2007-08 reporting period marked the sixth season of dry weather 
monitoring in the San Diego Region.  With the approval of the Santa Ana 
Monitoring Program in July of 2005 by the Executive Officer of the Santa Ana 
Regional Board, dry weather monitoring in the Santa Ana Region commenced in 
May of 2006. 
 

• Facilitate Public Reporting 
 
Telephone and web-based reporting systems for the general public have been 
established and are advertised in the Program's public education materials, 
Orange County "White Pages" telephone directories, and Permittee websites.  A 
total of 4,270complaints were received during the reporting period of which 479 
were received via a Countywide water pollution telephone hotline. 
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• Investigate 
 

Each Permittee has designated Authorized Inspectors to investigate compliance 
with, detect violations of, and take actions pursuant to their Water Quality 
Ordinance.  During 2007-08, the Permittees encountered and sought to mitigate 
discharges involving  hydrocarbons (373 incidents), inorganic materials (207 
incidents), metals (34 incidents), nutrients (69 incidents), organic materials (126 
incidents), discharge exceptions (205 incidents), pathogens (114 incidents), 
wastewater (1080 incidents), pesticides (16 incidents), sediment (753 incidents), 
trash and debris (890 incidents), and 649 incidents involving miscellaneous types 
of materials for a total 4,516 incidents. 
 

• Enforce 
 

Enforcement actions are undertaken according to the adopted Water Quality 
Ordinances and accompanying Enforcement Consistency Guide.  The Permittees 
reported a total of 4,548 enforcement actions, associated with ID/IC 
investigations during the 2007-08 reporting period. 
 

• Undertake Training 
 

To assist responsible municipal staff in understanding the Illegal 
Discharges/Illicit Connections Program, 10 training modules have been 
developed:   
 

1) Program Management Training - Introductory 
2) Program Management Training - Experienced  
3) Authorized Inspector Training1 
4) Authorized Inspector Training – Introductory 
5) Authorized Inspector – Field Implementation  
6) Sewage Spill Response Training 
7) Sewage Spill Response Training - Introductory 
8) “Hands-On” Sewage Spill Response Training - Experienced  
9) Fire Department Activities Training 
10) Investigative Guidance Manual Training 

 
In addition to the training modules, the NPDES Inspection Sub-Committee also 
provided training on various subjects relevant to the ID/IC program.  This sub-
committee meets quarterly to provide training to municipal inspectors and 
Authorized Inspectors on issues related to spill response, inspection and 
enforcement.  It also serves as a forum for the coordination and discussion of 
ongoing difficult or new enforcement, investigation, or enforcement issues and to 
profile cases or incidents.  

 

                                                 
1  This module was modified in the 2004-05 reporting period and divided into two modules, 1) Introductory 
and 2) Field Implementation. 
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C-10.2.2  Model Sewage Spill Response Procedures
 
During the Third Permit term, the County and OCSD developed and implemented a 
coordinated sewage spill prevention and response demonstration project (The “Tustin 
Area Spill Control (TASC) Demonstration Project”).  The TASC includes:  1) 
Development of sanitary sewer overflow (SSO) response procedures; 2) selection of 
primary and backup sewage spill response contractors for containment and recovery of 
SSOs; and 3) SSO hands-on field response training for Permittee staff and municipal 
sewering agency staff.  
 
During the prior reporting period, TASC evolved from a demonstration project to a 
program (now designated CASC, or “Countywide Area Spill control”) with the area of 
implementation broadened to include the cities of Villa Park and Orange.  One of the 
goals for TASC is to gradually phase the implementation of the project throughout the 
County so that the proactive interagency planning and coordination for sewage spill 
response can be implemented and/or improved in other watersheds (see discussion in 
Section C-3.0).  
 
C-10.3 Assessment 
 
The current and potential Program Effectiveness Assessment Outcome Levels that could 
be assessed within the current program are summarized in Table C-10-1. 
 
C-10.3.1 Illegal Discharges/Illicit Connections Program
 
Detection: During the reporting period there have been 429 site visits to 108 locations 
comprising three visits to the random sites and five visits to the targeted sites each 
season (note: the dry weather monitoring season runs from the beginning of May through the 
end of September each calendar year).  Investigations, prompted by findings of elevated 
contaminant concentrations, were triggered on 43 occasions.  These results show that 
approximately 40% of the 108 monitoring sites have exhibited evidence of contamination 
in dry weather flow at levels significantly above background levels. 
 
Reporting:  RWQCB staff have acknowledged that the Permittees’ field inspectors are 
trained to detect illegal discharges as part of their daily activities and, indeed, the 
majority of illegal discharges are detected by Permittee staff.  The RWQCB staff also has 
noted that most Permittees have hotline numbers to receive water pollution complaints 
and incident information from the public and use database software to document the 
reported incidents which assists with the tracking of water pollution complaints by 
source.  These RWQCB staff findings point to the overall robustness of the Permittees’ 
efforts to facilitate reporting. 
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Headline Indicator – Number of Complaints: The Permittees reported a total of 4,270 
complaints/incidents during the 2007-08 reporting period.  This figure compares to a 
reported 4,012 complaints/incidents during 2006-07; 4,386 complaints/incidents during 
2005-06; a reported 3,408 complaints/incidents during 2004-05; a reported 3,837 
complaints/incidents in 2003-04; and a reported 2,079 complaints/incidents in 2002-03 
(Table C-10.2; Figure C-10.1).   

 Level 1: Implement Program  

 Level 3: Behavior Change 

 
While the year-to-year comparison suggests some inconsistent reporting of this 
indicator, the previously noted overall pattern of a peak in the 2003-04 period 
(reproduced across other program areas) was presumed to suggest the positive impact 
of the Program (i.e. that there has been an overall reduction in the number of incidents 
and thereby a commensurate decline in the number of complaints).  However, since 
2005-06, the number of complaints/incidents has averaged 4,500 incidents annually.   
 
Enforcement:  Enforcement actions are undertaken according to the adopted Water 
Quality Ordinance and accompanying Enforcement Consistency Guide.  In instances of 
noncompliance, the Permittee may adopt one of four types of remedies, including 
educational letters, administrative remedies, criminal remedies, or other civil or criminal 
remedies, as appropriate. 
 

Headline Indicator – Number and Level of Enforcement Actions: The Permittees 
reported a total of 4,548 enforcement actions during 2007-08.  This figure compares to 
4,490 enforcement actions in 2006-07; 4,625 enforcement actions in 2005-06; 3,528 
enforcement actions in 2004-05; 4,351 enforcement actions in 2003-04; and 2,167 
enforcement actions in 2002-03 (Table 10.3; Figure 10.2). 

 Level 1: Implement Program  

 Level 3: Behavior Change 

 
2007-08, 2006-07 and 2005-06 mark the highest annual totals for enforcement actions in 
the period of the Third Term Permits.  Previously, it was noted that the decline in 2004-
05 mirrored the pattern observed in other metrics of a peak of activity in the 2003-04 
reporting period.  Since there is no longer a consistent pattern of activity across the 
regulatory elements of the Orange County Stormwater Program no conclusions are 
drawn. 
 
Training:  The Permits require that staff be adequately trained.  In response, the 
Permittees developed a number of training modules that are offered by the County 
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throughout the year.  Although the Permittees stated that the training has been helpful, 
they noted that the modules need to be updated and that new training topics and more 
advanced training are desired. 

 

 
Proposed Program Modification (in ROWD): 
 

• Prepare a defined expertise and competencies for Authorized Inspector positions 
and develop a training program to meet these requirements. 

 
 
C-10.3.2 Model Sewage Spill Response Procedures 
 
This report notes the success of the initial implementation of the TASC model project 
and its development into the CASC program.   
 
C-10.4 Summary 
 
C-10.4.1 Illegal Discharges/Illicit Connections Program 
 
The Permittees’ program for responding to complaints regarding ID/IC is a long 
established element of the Program.  The major efforts regarding this element over the 
period of the Third Term Permits relate to the Dry Weather Reconnaissance Program, 
the continued facilitation of public reporting of complaints, the designation and training 
of designated Authorized Inspectors, and the continued development of TASC/CASC. 
 
It was noted in the ROWD that the incidence of complaints appears to have peaked in 
the 2003-04 reporting period and subsequently declined, thereby suggesting a positive 
overall Program impact.  With the compilation of data for 2005-06, 2006-07 and 2007-08, 
there appears to have been a resurgence in complaints/incidents.  There is also the 
possibility that the public education and outreach effort is creating a greater awareness 
of pollution issues and a greater willingness to report problems within the general 
population. 
 
Based primarily upon the interest of the Permittees and of RWQCB staff, the sole 
commitment arising out of the effectiveness assessment completed for the ROWD is for 
the development of defined experience and competencies for Authorized Inspector 
positions and development of a training program to meet these requirements.  This 
commitment continues to be supported by this more recent evaluation. 

C-10.4.1  Model Sewage Spill Response Procedures  
 
During the reporting period, the County and Orange County Sanitation District continued 
coordination of a sewage spill prevention and response demonstration project.  The 
project previously called the “Tustin Area Spill Control (TASC) Demonstration Project” 
has been expanded and renamed to “Countywide Area Spill Control” (CASC) Program.  
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Major tasks completed during this reporting period are presented in Attachment C-3.1 of 
this report.  
 
C-10.5  ID/IC Dry Weather Monitoring  
 
Dry weather monitoring programs were developed for both permit regions as detailed 
in Section 11, Water Quality Monitoring, of the 2003 DAMP.  The intent of these 
programs is to enable the municipalities to better identify and respond to illegal 
discharges and illicit connections during the typically dry summer months of May 
through September using a suite of water quality analyses conducted in the field at 
designated random and targeted drains.  The 2007-08 reporting period marked the sixth 
season of dry weather monitoring in the San Diego Region and the second season of dry 
weather monitoring in the Santa Ana Region.  
 
During the reporting period, the following notifications of illegal discharges were made 
from the field by monitoring staff to city authorized inspectors:  
 

Santa Ana Region Dry Weather Monitoring Notifications 2007-2008 Reporting Period 

Drain Date Time City Contact Method 
Reason for 
Notification 

LA FPS@A01 7/13/2007 15:20 PM Los Alamitos Lisa Heep Email (James 
Fortuna) 

Ammonia - 17.0 mg/L     
Phosphorus - 3.70 
mg/L                DO - 
4.36 mg/L 

VPRCP@CYNCR 7/18/2007 11:07 AM Villa Park Jason Carson Phone (Duc Nguyen) Chlorine - 0.16 mg/L 

YLE01MIROUT 7/20/2007 9:40 AM Yorba Linda Howard Weldon Email (James 
Fortuna) Chlorine - 0.26 mg/L 

FULA03S05 8/3/2007 9:30 AM Fullerton Trung Phan Phone (Grant Sharp)  MBAS - .9 mg/L 

ANAE12@ E01 8/22/2007 8:30 AM Anaheim Mike Lowther Phone (Duc Nguyen) Turbidity - 112 NTU 
COSACC@F01 9/5/2007 1:30 PM Costa Mesa Patrick Bauer Phone (Duc Nguyen) MBAS - 1.2 mg/L 

ANAE12@ E01 9/192007 10:00 AM Anaheim 
Keith Linker/ 
Jonathan 
Heffernan 

Phone (Grant Sharp)  MBAS - 1.1 mg/L            
Turbidity - 31.6 NTU 

IRVF05P07 9/26/2007 12:30 PM Irvine Michael Yang Phone (Grant Sharp)  

Turbidity - 60 NTU          
Phosphorous - 4.83 
mg/L                  
Chlorine - 0.2 mg/L 

IRVF08P01 9/26/2007 12:30 PM Irvine Michael Yang Phone (Grant Sharp)  Chorine - 0.45 mg/L 

FV ES@D05 5/13/2008 1:15 PM Fountain 
Valley 

Steve 
Hauerwaas 

Email (James 
Fortuna) 

Nitrates - 9.3 mg/L          
Chlorine - 0.24 mg/L 

VP 
RCP@CYNCCIR 5/16/2008 8:05 AM Villa Park Jason Carson Phone (Grant Sharp) Turbidity - 75 NTU 

LF F19P07@RP 5/20/2008 10:00 AM Lake Forest Devin Slaven Phone (Grant Sharp) Noticeable 
hydrocarbon sheen 

LF F19S02@PB 5/20/2008 12:10 PM Lake Forest Devin Slaven Cell Phone (Grant 
Sharp) 

Nitrates - 53.1 mg/L        
Reactive Phosphorous 
-  

YL E01MIROUT 5/21/2008 12:25 PM Yorba Linda Howard Wen Email (Grant Sharp) 
Ammonia - 9.7 mg/L       
Reactive Phosphorous 
- 8.9 mg/L 

LH A07XXX 5/28/2008 11:30 AM La Habra 

Vaughn Herrick 
(through Katrina 
at Public Works 
desk) 

Cell Phone (Grant 
Sharp) MBAS - 1.53 mg/L 

CO C01S03 6/27/2008 7:45 AM County of 
Orange James Fortuna Cell Phone (Justin 

Grewal) Chlorine - 1.1 mg/L 
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San Diego Region Dry Weather Monitoring Notifications 2007-2008 Reporting Period 

Drain Date Time City Contact Method Reason for Notification 

MV J01P03 7/12/2007 11:30 AM Mission 
Viejo Joe Ames Cell Phone 

(Len Narel) 

Turbidity 675 NTU 
Pinkish-white colored 
discharge from outfall into 
J01 

LH L04TBN1 7/13/2007 9:00 AM Laguna Hills Ken 
Rosenfield 

Cell Phone 
(James 
Fortuna) 

Chlorine - 1.0 mg/L 
Slightly higher flow than 
normal 
MBAS - 0.32 mg/L 

LF J01P08 7/25/2007 13:00 PM Lake Forest Devin 
Slaven 

Cell Phone 
(James 
Fortuna) 

Chlorine - 0.41 mg/L 
MBAS - 0.40 mg/L 
Oil Sheen Visible 

LNJ03P04 8/3/2007 10:15 AM Laguna 
Niguel 

Jean 
Jambon/ 
Nancy 
Palmer 

Email (Grant 
Sharp) MBAS - > 3 mg/L 

LNL03P03 8/15/2007 10:30 AM Laguna 
Niguel 

Jean 
Jambon 

Cell Phone 
(Suzie Given) 

Ammonia - 5.4 mg/L               
Nitrate - 7.4 mg/L                   
Phosphorous - 2.57 mg/L       

AVJ02P05 8/22/2007 12:19 PM Aliso Viejo Moy 
Yahyha 

Cell Phone 
(Len Narel) 

Nitrate - 9.7 mg/L                   
Phosphorous 3.62 mg/L         
Chlorine -  .22 mg/L 

SCM02XXX 8/24/2007 10:30 AM San 
Clemente 

Johnny 
Taitano 

Cell Phone 
(Len Narel) 

Nitrate - 11.2 mg/L 
Ammonia - 2.7 mg/L 

AVJ01P28 8/28/2007 11:08 AM Aliso Viejo Moy 
Yahyha 

Cell Phone 
(Len Narel) 

Turbidity - 23.1 NTU               
Nitrate - 7.4 mg/L                   
Phosphorous - 3.89 mg/L 

SJCL01P03 8/29/2007 8:00 AM San Juan 
Capistrano 

Ziad 
Mazboudi 

Cell Phone 
(Len Narel) Turbidity - 53 NTU 

LH L04TBN1 9/5/2007 8:30 AM Laguna Hills Vince 
Cardona 

Cell Phone 
(Len Narel) 

Visual observation - 
employees washing down 
driveway at Der 
Wienerschnitzel Restaurant 

SJCL01CC 9/13/2007 9:00 AM San Juan 
Capistrano Dan Felix Cell Phone 

(Len Narel) 

MBAS - 0.45 mg/L 
Turbidity - 13.3 NTU 
Strong Surge in Flow Rate 
while Sampling 

MVJ01P03 5/6/2008 9:30 AM Mission 
Viejo Joe Ames Cell Phone 

(Len Narel) MBAS - 0.43 mg/L 

LFJ01P05@RR 5/6/2008 11:30 AM Lake Forest Devin 
Slaven 

Cell Phone 
(Len Narel) MBAS - 6.5 mg/L 

LFJ01P05 5/14/2008 10:00 AM Lake Forest Devin 
Slaven 

Cell Phone 
(Len Narel) MBAS - 0.45 mg/L 

AVJ01P27 5/15/2008 9:50 AM Aliso Viejo Moy 
Yahya 

Cell Phone 
(Len Narel) MBAS - 1 mg/L 

AVJ01P28 5/15/2008 10:45 AM Aliso Viejo Moy 
Yahya 

Cell Phone 
(Len Narel) MBAS - 0.4 mg/L 

SCM02XXX 5/29/2008 10:05 AM San 
Clemente 

Johnny 
Taitano 

Cell Phone 
(Len Narel) Turbidity - >600 NTU 

SJCL02P02 5/29/2008 12:45 PM San Juan 
Capistrano 

Ziad 
Mazboudi 

Cell Phone 
(Len Narel) MBAS - 0.5 mg/L 

RSML02P45 6/26/2008 10:30 AM 
Rancho 
Santa 
Margarita 

Bob 
Cartwright 

Cell Phone 
(Len Narel) MBAS - 0.7 mg/L 

AVJ02P05 6/27/2008 11:54 AM Aliso Viejo Moy 
Yahya 

Cell Phone 
(Len Narel) 

Chlorine - 1 mg/L                    
Nitrate - 10 mg/L 

 

2007-08 Unified Annual Report                                                                                 November 14, 2008 
Program Effectiveness Assessment 
 C-10-7 

0042437



SECTION C-10.0, ILLEGAL DISCHARGES/ILLICIT CONNECTIONS 
 

 
For a complete discussion on results of the Dry Weather Monitoring Program, please see 
Section C-11.0.  The individual jurisdictional PEAs should be consulted for information 
on city responses to these discharge notifications. 
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Table C-10.1:  Current Outcome and Potential Outcome Levels (ID/IC) 
 

Effectiveness Assessment Outcome Levels 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 ID/IC 

Program  
Component Implement 

Program 
Increase 

Awareness 
Behavior 
Change Load Reduction Runoff Quality Receiving 

Water Quality 

Detection of ID/IC  Identify ID/IC 

 Track number 
of complaints by 
source, facility 

type, or pollutant 

 Reduced 
occurrences of 

ID/IC 
   

Enforcement  Issue EAs 
 Track number 

of Enforcement 
Actions  

 Track number 
and type of 

Enforcement 
Actions 

P Discharge is 
eliminated 

P Change in 
runoff quality  

Training  Track # and 
type of training  

P Surveys     

Key: 

 = Currently Achieved Outcome Level 
P = Potentially Achievable Outcome Level 
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Table C-10.2: Sources of Complaints/Incidents: Comparison of 2002-03, 2003-04, 2004-05, 2005-06, 2006-07, and 2007-08 
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Figure C-10.1:  Source of Complaints, Comparison of 2002-03, 2003-04, 2004-05, 2005-06, 2006-07 and 2007-08 
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Figure C-10.2:  Enforcement Actions, Comparison of 2002-03, 2003-04, 2004-05, 2005-06 and 2006-07 
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C-11.0 WATER QUALITY MONITORING SUMMARY AND ANALYSES 
 
C-11.1 Introduction 
 
This chapter reviews results and findings from the 2007-2008 monitoring year of water 
quality monitoring conducted by the Orange County Stormwater Program under the 
Third Term Permit, Order No. R9-2002-0001, from the San Diego Regional Water Quality 
Control Board. The wet and dry weather monitoring program designs are summarized 
below and described in much greater detail in two reports previously submitted to the 
Regional Board and available on the Program’s website 
(http://www.ocwatersheds.com/StormWater/swp_documents_intro.asp ). These are: 
 
 Past Monitoring, Future Recommendations, and Receiving Waters Monitoring 

Program, which summarizes cumulative findings from the First and Second Term 
Permit monitoring programs, and presents the design of the Third Term Permit wet 
weather monitoring program; and 

 
 San Diego Region Dry Weather Monitoring Program, which details a dry weather 

reconnaissance program targeted at identifying potential sources of pollution to the 
stormwater system. 

 
In addition, cumulative results of the past several years of monitoring are presented in 
the Report of Waste Discharge (ROWD) available on the Program’s website. 
 
This annual report continues the initiatives begun in the 2004-05 report including new 
analysis approaches for estimating annual loads, evaluating recreational impacts in the 
coastal zone and prioritizing stormdrain outfalls, estimating the degree of unexplained 
toxicity, and displaying the results of bioassessment monitoring. As in last year’s report, 
this report aggregates key indicators (i.e., toxicity, CTR exceedances) from multiple 
Program elements and uses maps to summarize regional patterns. Finally, the report 
takes advantage of the five years of bioassessment monitoring to conduct an in-depth 
analysis investigating the relationship between the components of the bioassessment IBI 
scores and individual aspects of the physical habitat. 
 
The Third Term Permit monitoring program also represents an important evolution 
from previous monitoring in terms of its increased focus on ecological conditions in 
receiving waters, and on potential stormwater impacts in the nearshore coastal zone. 
Regional efforts are underway, through both the Stormwater Monitoring Coalition 
(SMC) and the Southern California Coastal Water Research Project (SCCWRP) to 
develop improved methods for the analysis and interpretation of such data. Future 
reports will incorporate these methods as they become available. 
 
The following sections review the historical development of the water quality 
monitoring program (Section 11.2), describe the overall monitoring approach (Section 
11.3), summarize monitoring procedures (Section 11.4) and methods of data analysis 
(Section 11.5), and present the monitoring findings (Section 11.6). The data presented in 
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Section 11.6 are the result of the water quality monitoring conducted from July 1, 2007 to 
June 30, 2008. While some data from prior years are presented in the discussion of trends 
more detailed information specific to past monitoring years can be found in each of the 
prior annual reports and the prior Reports of Waste Discharge.  
 
C-11.2 Background 
 
C-11.2.1  Program Development 
 
Passage of an amendment to the Clean Water Act in 1987, the Water Quality Act, 
brought stormwater discharges into the NPDES Program and subsequent EPA 
regulations required municipal NPDES Permit applicants to develop a management 
program to effectively address the requirements of the Act. 
 
In response to these regulations, the County of Orange (the Principal Permittee), the 
Orange County Flood Control District and incorporated cities (all three collectively 
referred to as Permittees) obtained NPDES Stormwater Permits No. CA 8000180 and No. 
CA 0108740 (subsequently referred to as the First Term Permits) from the Santa Ana and 
San Diego Regional Water Quality Control Boards. In 1996, the First Term Permits were 
replaced by Permits Nos. CAS0108740 and CAS618030 (subsequently referred to as the 
Second Term Permits). These have recently been replaced by the Third Term Permits.  
 
The overall evolution of the Program’s monitoring efforts during this period are 
illustrated in Figure C-11.1. Overall, the Program’s evolution is characterized by: 
 
 Continued development of a longer-term perspective for tracking trends in key 

pollutants and at high-priority locations 
 
 A specific focus on problem areas and issues  

 
 Attention to an expanding set of concerns related to stormwater, e.g., bioassessment, 

ambient coastal receiving waters. 
 
11.2.1 .1 Pre-NPDES Water Quality Monitoring 
 
From 1973 to 1990, the Principal Permittee conducted routine water quality monitoring 
in drainage facilities that are tributary to water bodies identified as waters of the State 
by the Regional Boards. The receiving waters were also monitored routinely to assess 
the chronic effects on established beneficial uses. 
 
When the monitoring program was initiated in 1973, monthly nutrient and trace element 
sampling was performed at several locations. Sediment samples were collected 
semiannually to assess the impact of contaminant deposition and adsorption. Additional 
constituents such as mercury, selenium, DDT, PCBs and radioactivity were also 
evaluated on a semiannual basis to address public concerns regarding the pollution 
threat from these constituents. 
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C-11.2.1.2 First Term Permit Monitoring under Order 90-38 
 
In order to bring the pre-NPDES water quality monitoring program into conformance 
with the 1990 federal NPDES regulations and the First Term Permit objectives (Section 
11.2), field screening to detect gross contamination was added to the program and the 
number of sampling sites in the channels and receiving waters were increased in order 
to better assess the amount and type of contamination in the storm drain system. 
 
The First Term Permit water quality monitoring program consisted of field screening for 
illegal discharges and illicit connections to the County-wide drainage system; 
dry-weather and stormwater monitoring of pollutant loads and a receiving water 
program. 
 
C-11.2.1.3 Second Term Permit Monitoring under Order 96-03 
 
While the First Term Permit monitoring program produced useful information, the 
Permittees recognized (as has the rest of the nation) the high degree of uncertainty 
regarding the link between urban stormwater runoff and actual impairment of beneficial 
uses within the aquatic resources of Orange County.  
 
Therefore, in response to the Second Term Permit objectives, the Permittees conducted a 
systematic re-evaluation of the water quality monitoring program which led to a re-
statement of the monitoring program's primary goals. The primary and parallel goals of 
the monitoring program were re-stated as: 
 
 To determine the role, if any, of urban stormwater discharges in the impairment of 

beneficial uses; and 
 
 To provide technical information to support effective urban stormwater 

management program actions to reduce the beneficial use impairment determined to 
be associated with urban stormwater. 

 
In order to organize the vast array of monitoring activities needed to carry out the 
objectives and goals, the Permittees identified three separate key elements within the 
Final Monitoring Program (May 1999).  
 
These three key elements were: 
 
 A focus on known sites (or Warm Spots) where constituents are substantially above 

system-wide averages; 
 
 A parallel (and somewhat overlapping) focus on areas of critical aquatic concern 

(herein referred to as critical aquatic resources or CARs); and  
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 A countywide reconnaissance program to identify specific sources of contamination 
from sub-watershed areas as well as specific land use investigations in order to 
evaluate the effectiveness of a variety of BMPs  

 
The monitoring program included an underlying rationale for each monitoring element, 
a discussion of how monitoring data will be used in decision-making, identification of 
potential links to other relevant monitoring programs being carried out by other 
agencies, a description of the basic monitoring design, identification of additional study 
design steps, and a description of anticipated monitoring activities.  
 
These monitoring elements included many locations from the pre-NPDES and First 
Term Permit water quality monitoring programs that were of value because of the 
length of their historical record. Each key element of the Final Monitoring Program 
contains a description of the monitoring activities proposed to accomplish the objectives 
described above, as well as a description of the process for making decisions about how 
the monitoring program will respond to incoming data over time. This process was 
intended to be used at any time throughout the life of the monitoring program to 
reevaluate the direction of the program, or to reassess the appropriate allocation of 
resources within the program. 
 
The second term monitoring program and subsequent elements utilized a five-year 
timeline (1998/99 - 2002/03) for addressing the goals/objectives associated with each 
task.  
 
C-11.2.1.4 Third Term Permit Monitoring under Order R9-2002-0001 
 
In 2002 and 2003, the Program completed development of the Third Term Permit 
monitoring programs for wet and dry weather, respectively. This program extends 
stormwater monitoring to a broader range of locations and to a wider array of methods 
for measuring impacts. For example, the Third Term monitoring plan will more 
completely examine storm drains that discharge directly to the coast and pose a 
potential health risk to swimmers and bathers. In addition, the new plan for the first 
time investigates the effects of stormwater plumes on the nearshore marine 
environment. Inland, the new monitoring plan has expanded to include bioassessment 
studies of creeks, along with the more consistent use of toxicity testing. Combined with 
the existing measurement of chemical parameters, this “triad” approach is intended to 
describe impacts more fully; more accurately identify their sources, and target follow-up 
studies and BMPs more effectively. Thus, the Third Term Permit monitoring program 
includes five key elements: 
 
 Urban stream bioassessment monitoring 

 
 Long-term mass loading monitoring 

 
 Coastal storm drain outfall monitoring 
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 Ambient coastal receiving water monitoring 
 
 Dry weather reconnaissance monitoring. 

 
The overall monitoring approach and methods are summarized in the following 
sections.  
 
C-11.2.2 Monitoring Approach 
 
The objectives of the Receiving Waters Monitoring Program, as stated in Attachment B.1 
of the Third Term Permit, are to: 
 
 Assess compliance 

 
 Measure the effectiveness of Urban Runoff Management Plans 

 
 Assess the chemical, physical, and biological impacts to receiving waters resulting 

from urban runoff 
 
 Assess the overall health and evaluate long-term trends in receiving water quality.  

 
The monitoring program meets these objectives (with the proviso that measuring the 
effectiveness of Urban Runoff Management Plans also requires the implementation of 
focused evaluations of best management practices (BMPs)) by continuing and 
expanding the Second Term Permit monitoring emphasis on assessing impacts on 
aquatic resources, documenting long-term trends in water quality, targeting problematic 
discharge sites for more focused monitoring, and adding additional monitoring 
elements. The objectives for each program element are as follows: 
 

Urban stream 
bioassessment: 

Using a “triad” of indicators (bioassessment, chemistry, 
toxicity), describe impacts on stream communities and the 
relationship of any impacts to runoff, based on 
comparisons with reference locations on a year-to-year 
time frame. 

Long-term mass loading: Using measurements of key urban pollutants, monitor 
trend in loads over time. 

Coastal storm drains: Using a suite of pathogen indicator bacteria at high 
priority drain outfalls, track compliance with regulatory 
standards and any improvements due to BMP 
implementation. 
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Coastal receiving waters: Using measure of runoff plume characteristics and extent, 
as well as measures of a suite of physical, chemical, and 
biological indicators, improve understanding of the 
impacts of runoff plumes on nearshore ecosystems. 

Dry weather 
reconnaissance: 

Using data from both random and targeted sites, define 
background dry weather conditions as a basis for 
identifying candidate sites for further focused source 
identification work. 

 
The monitoring program will reflect the Program’s continued evolution toward 
watershed management. As discussed in the following sections, monitoring sites in the 
various program elements have been located in specific watersheds, with the goal of 
improving the ability to understand stormwater processes and manage their impacts in 
a more functional manner. 
 
C-11.2.3 Description of Monitoring Procedures 
 
C-11.2.3.1 Urban Stream Bioassessment 
 
The Permittees with assistance of Regional Board staff have selected twelve channels 
and three reference sites to conduct urban stream bioassessments using California 
Stream Bioassessment Procedure (CSBP) established by the California Department of 
Fish and Game (DF&G). A contract laboratory conducts the bioassessment sampling and 
taxonomic analyses on behalf of the Permittees. A description of the CSBP can be found 
at http://www.dfg.ca.gov/cabw/Field/csbpwforms.html.  
 
In order to conduct the triad analysis, at the time of bioassessment sampling the 
Permittees collect grab samples for chemical and toxicity analysis. The suite of chemical 
constituents is the same as analyzed in the Mass Emissions Program. The aqueous 
toxicity is evaluated using three freshwater organisms, Ceriodaphnia dubia, Selanastrum 
capricornutum, and Hyalella azteca. 
 
C-11.2.3.2 Long-term Mass Loading 
 
The Permittees selected six channels in the San Diego Region to conduct stormwater 
mass emissions monitoring. The selection criteria included the following: 
 
 Classification of the waterbody as a “Water of the State” in the Water Quality 

Control Plan for the San Diego Region; 
 
 Suitability of the site drainage area to monitor area-wide contributions of storm 

water pollutant loading; 
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 Suitability of the site’s hydrological characteristics to enable practical measurement 
of flow and collection of representative storm water samples; 

 
 Maintenance of long-term data collection at appropriate existing monitoring stations 

(Laguna Canyon Wash, Aliso Creek, San Juan Creek, Trabuco Creek, Prima 
Deshecha Channel, and Segunda Deshecha Channel); 

 
 Safety from traffic and other hazards; 

 
 Suitable siting for sampling equipment; and 

 
 Crew access for safely retrieving samples and maintaining equipment during storm 

conditions. 
 
The Permittees use time-composite sampling and continuously recording streamgauses 
as the primary method of monitoring the concentration and load of constituents at their 
Mass Emissions sites. This type of sampling is conducted with automatic samplers that 
consist of programmable pumps (peristaltic) which transport water from the channel to 
a collection reservoir in the autosampler base. The collection reservoir can be a single 
large composite bottle or a series of up to 24 bottles. The autosampler program can be 
modified to vary sample volumes and frequency of collection. Two automatic samplers 
are used at each Mass Emissions site. One autosampler was is for monitoring water 
chemistry and the other is used for monitoring toxicity.  
 
To collect samples for the analysis of water chemistry, 8, 1.8-liter glass bottles are used in 
the autosampler base. The water chemistry autosampler is programmed to collect three 
discrete samples per 1.8-liter bottle. To collect samples for toxicity testing, a single 5-
gallon glass bottle was is in the autosampler base. The two samplers were programmed 
to collect at the same frequency to maintain the consistency between the composite 
samples produced by each. 
 
The Permittees attempt to monitor three storms per year at each Mass Emissions site. 
For each storm the water chemistry is characterized with a series of 3 to 5 composite 
samples collectively spanning approximately 96-hours. The sampling for toxicity testing 
is coincident with just one of these composite samples. The Permittees chose the 
following temporal segments of storms that would be monitored for toxicity. 
 
 Storm 1 – first flush (first hour of storm); 

 
 Storms 2 and 3 – 24-hour period beginning three hours after the initiation of the first 

flush sampling by the water chemistry autosampler. 
 
During each storm the automatic sampling programs are initiated when the water level 
in the channel rises above a triggering device (level actuator or flowmeter) hardwired to 
the respective autosampler. When possible, a single triggering device is used to trigger 
both samplers simultaneously. For the water chemistry sampler (and the toxicity 
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sampler during the first storm) the frequency of collection during the first hour of a 
storm is set at 1 sample/12 minutes. After the sixth sample is collected at the one-hour 
mark, the collection frequency is decreased to once every 2 hours. Sampling of water 
chemistry spans approximately 96 hours to allow comparison of the data to 96-hour 
guidance criteria for chronic aquatic toxicity from the California Toxics Rule (CTR). The 
concentrations of dissolved heavy metals in each of the composite samples can be 
compared to acute toxicity criteria from the CTR. The time-weighted average dissolved 
metals concentrations calculated from the composite samples collectively spanning 96 
hours can be compared to the chronic toxicity criteria from the CTR. The concentrations 
of organophosphate pesticides can be compared to literature values of LC50s for toxicity 
testing organisms.  
 
Autosampler maintenance is performed periodically during the 96-hour period to 
change sample bottles, icepacks, and power supplies.  
 
The first six samples collected during each storm are composited and represent the “first 
flush”. The remaining bi-hourly storm samples are used to prepare composite samples 
that are representative of the subsequent parts of the storm. Unless a 24-hour composite 
sample is prepared for comparison to toxicity testing results, the samples beyond the 
first flush are composited using the stage hydrograph for the channel, or by evaluating 
the specific conductance of the samples in each bottle. Using hydrographs from the 
Principal Permittee’s Automated Local Evaluation in Real Time (ALERT) system, 
samples collected beyond the first flush and representing the storm peak and recession 
are composited into a single sample.  The samples collected from storms spanning 
multiple days are split into two or more composite samples. 
   
In the absence of a streamgauge hydrograph for the sampled channel, the specific 
conductance of the sample(s) in each bottle (in order of collection) is measured. The 
beginning or end of stormwater runoff are usually marked by changes in conductivity. 
After the "first flush" of a storm, conductivities tend to immediately decrease during the 
rise of the storm hydrograph and slowly increase after the recession of the hydrograph. 
Sample appearance (turbidity or fluvial sediment) can also be used in the compositing 
process. Storm samples tend to be more turbid and contain more fluvial sediment. Using 
these electroanalytical measurements and visual observations as a guide, composite 
samples were prepared to represent various parts of a storm. 
 
Water chemistry samples are analyzed for pH, specific conductance, turbidity, nitrate, 
ammonia, total Kjehldahl Nitrogen (TKN), total phosphate, orthophosphate, dissolved 
and total organic carbon, total suspended and settleable solids, volatile suspended 
solids, organophosphate pesticides, and total recoverable and dissolved cadmium, 
copper, chromium, lead, nickel, selenium, silver, and zinc. An aliquot of each sample 
submitted for total recoverable metals analyses was filtered with a 0.45 micron 
groundwater filtering capsule, preserved with ultra pure grade nitric acid, and 
submitted for analyses of dissolved metals.  
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Toxicity of stormwater runoff samples is evaluated using multiple dilution toxicity tests 
with marine organisms. The toxicity due to pesticides is measured using the mysid 
(Mysidopsis bahia aka Americamysis bahia) survival/growth test. The toxicity due to 
dissolved metals is measured using the sea urchin (Stronglyocentrotus purpuratus) 
fertilization and embryo development tests. 
 
Time composite monitoring is supported by the Principal Permittee's precipitation and 
streamgaging network which consists of recording and/or transmitting ALERT gages. 
The recording, non-transmitting and the transmitting ALERT precipitation gages are 
tipping bucket type with dataloggers. Data are recorded and transmitted in digital 
format; the sensitivity of the non-transmitting gauges is 0.01 inches while the sensitivity 
of the ALERT transmitting gauges is 1 mm (0.04 inches) of accumulated rainfall. 
 
The Principal Permittee uses several types of streamgauges to monitor changes in water 
level. The oldest design is the stilling well with water level float; the newer types are 
manometer gages or pressure transducers. Analog data (water level versus time) are 
recorded on stripcharts. The ALERT interface to these gages consists of a connection 
from the recorder chart drive to an ALERT shaft encoder. ALERT information is 
recorded on a datalogger and transmitted to the Principal Permittee Katella yard base 
station in digital format. Sensitivity of the transmitted and recorded ALERT record is 
user-variable with the greatest sensitivity being a change in water level of 0.01 feet. 
 
C-11.2.3.3 Coastal Stormdrain Outfall and Aliso Creek Monitoring 
 
The Permittees selected twenty-six coastal stormdrains to monitor the effects of urban 
runoff on the coastal zone. The following selection criteria were used: 
 
 Outlet of the stormdrain is posted with a warning sign by the Orange County Health 

Care Agency; 
 
 The stormdrain has an equivalent circular diameter greater than 39-inches or a daily 

dry-weather, discharge volume exceeding 100,000 gallons; and 
 
 The stormdrain and the surfzone are accessible by monitoring staff. 

 
Monitoring is conducted on both the discharge from the stormdrain and the surfzone 25 
yards up-coast (north) and 25 yards down-coast (south) of the stormdrain-ocean 
interface. Grab samples are collected weekly for the analysis of total coliform, fecal 
coliform, and Enterococcus bacteria. An estimate of the flowrate from the stormdrain is 
made and the temperatures of the stormdrain discharge and the surfzone down-coast is 
measured. 
 
The following criteria were established for monitoring: 
 
 Samples are not collected on the day of rainfall; 
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 Samples are not collected from a stormdrain during the period when its discharge is 
diverted to a sanitation district; and 

 
 During stormdrain diversion only a sample from the surfzone (down-coast of the 

stormdrain-ocean interface) is collected.  
 
Monitoring of bacterial indicators under the Aliso Creek directive has been incorporated 
into the NPDES permit monitoring program. This monitoring took place at 11 sites 
within the watershed and paralleled the methods used for coastal stormdrains. Samples 
were collected from the drain discharge itself, as well as 25 feet upstream and 
downstream of the discharge. 
 
The following is a description of the methods used for grab-sample collection and flow 
estimation. 
 
 Collecting the sample 

 
o The sample containers (120-ml plastic bottles) are provided by the Orange County 

Health Care Agency’s Public Health Laboratory. Each bottle contains a small 
amount of sodium thiosulfate as a preservative. 

 
o At each site, the sample containers are filled using an aseptic technique to avoid 

contaminating the sample. Samples are collected directly in the container to avoid 
cross-contamination from a transfer device. A fresh pair of powder-free 
disposable gloves is used at each site.  

 
o The bottles are labeled with a sample ID number prior to collecting the sample. 

The date, time, and sampler initials are recorded onto a logsheet. Sampling staff 
also record any observations that may have an influence on the quality of the 
sample including the presence of animal or human activity in the area, animal 
feces, stormwater runoff, etc.  

 
o Samples from the stormdrain are collected a closely as possible to the center of the 

flow line. For wider channels a telescoping pole is used to collect the sample from 
the center. To avoid contamination by sediment at the bottom of the storm drain, 
samples are allowed to flow into the bottles rather than scooping the sample into 
the bottles. Surfzone samples are collected in ankle deep water. Sample bottles are 
filled to the bottle shoulder to allow space for mixing. After filling, the bottles are 
carefully capped and placed in an ice-chest for transport to the laboratory. 

 
o The time from sample collection to delivery to the laboratory is kept below six 

hours.  
 
 Temperature measurement is conducted with a calibrated thermometer 
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 The discharge from each stormdrain is classified as either flowing to the surfzone or 
not flowing to the surfzone 

 
 Estimating the flowrate is conducted using one of the following methods: 

 
o Measuring the time required for a container of known volume to be filled by the 

discharge from the pipe or, 
 
o Measuring the cross-sectional area of water in the pipe or drain. If the diameter of 

the pipe is known the cross-sectional area in ft2 is  

( ) 22 2arccos hRhhR
R

hRRArea −−−
−

=  

where R is the radius of the pipe, h is the depth of water (all in feet). This cross-
sectional area is multiplied by the measured or estimated velocity (ft/sec) to 
determine the flowrate in ft3/sec. The velocity is determined using one of the 
following methods. 

 
 Using a Marsh McBirney Flowmate, Sontek Flowtracker, etc. 

 
 Using the static stick method where the velocity of the water is calculated by 

ghv 2=  where v is the velocity in feet per second, h is the velocity head, 
and g is the acceleration due to gravity (32 ft/sec2). Velocity head is the 
difference in the folding scale reading when measuring the depth with the 
wide edge perpendicular to the flow to that with the edge parallel to the flow. 
It is also known as the pile-up. 

 Using the floating leaf method where the time required for a floating object to 
travel a known distance (e.g. 6 feet) is measured. 

 
C-11.2.3.4 Ambient Coastal Receiving Water Monitoring 
 
The objective of Ambient Coastal Receiving Waters program element is to evaluate the 
effect of urban runoff on the ecologically sensitive areas along the Southern Orange 
County coastline. The monitoring has been conducted in phases in order to establish a 
priority for future offshore monitoring projects. During the last four years the 
monitoring has consisted of sampling the discharges to these coastal areas. Grab 
samples were collected using similar methods described in the Coastal Stormdrain 
Section above. These grab-samples were analyzed for water chemistry and aqueous 
toxicity. The suite of water quality constituents measured and the types of toxicity tests 
conducted were identical to those used in the Mass Emissions Program (see above). 
During the 2004-05 monitoring year aerial photography was used after one storm to 
assess the magnitude of the stormwater plumes from the coastal drains. The size of the 
plume in each area will be used in the matrix for prioritization.  Although aerial 
photography was an available tool during the 2006-07 season it was not used due to the 
near-record, low rainfall. No vendor was available for this service in 2007-08. 
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Dana Point Harbor and Dana Cove are included in the Ambient Coastal Receiving 
Waters Program. During the second and subsequent years of the permit, monitoring in 
these areas has included assessments of sediment chemistry, sediment toxicity, and 
benthic infauna. On a semiannual schedule, benthic sediment is collected to evaluate 
concentrations of copper, chromium, cadmium, lead, zinc, silver, nickel, chlorinated 
hydrocarbon and organophosphate pesticides, Triazine herbicides, PCBs (arochlors and 
congeners), and Polynuclear Aromatic Hydrocarbons (PAHs). Sediment toxicity is been 
evaluated using the 10-day amphipod (Eohaustorius estuarius) survival test. Benthic 
infaunal analyses are conducted using the methods developed by the Southern 
California Association of Marine Invertebrate Taxonomists (SCAMIT).  
 
Benthic sediment samples are collected using a petite ponar dredge. Samples for benthic 
infaunal analyses required five dredge samples per site to approximate the same 
sampling area used to establish the Regional Benthic Response Index (BRI). 
 
C-11.2.3.5 Dry Weather Reconnaissance 
 
The objectives of the Dry-Weather Monitoring Program are to determine the average 
condition of stormdrain discharges in the San Diego Region of the County, and to 
identify and eliminate illegal discharges and illicit connections (ID/ICs) to the 
stormdrain system.  
 
To accomplish the first objective the Permittees established a set of 30 randomly selected 
stormdrains (random sites) in South Orange County. Each Permittee including the 
County of Orange has at least one random site within their respective jurisdiction. Each 
of these 30 sites is sampled three times during the period from May 1 through 
September 30 of each year. The data from all of the random site samplings are used to 
establish a statistical database. Monitoring at each site includes in-situ measurements of 
turbidity, pH, temperature, specific conductance, and dissolved oxygen. Chemical 
measurements in the field include nitrate, ammonia, orthophosphate, total chlorine, 
phenols, MBAS (surfactants), and water hardness. Grab samples are collected for 
laboratory analyses of total suspended solids; total coliform, fecal coliform, and 
Enterococcus bacteria; oil and grease; dissolved metals; and organophosphate pesticides. 
Flowrate is estimated using the method described in the Coastal Stormdrain Outfall 
Program above. 
 
In order to accomplish the second objective, the Permittees established a list of 26 
“targeted” stormdrains in which ID/ICs were suspected. A statistical analysis of the 
data from the sampling of the random stormdrains is used to establish the triggers for 
initiating reconnaissance for source identification in the watersheds of the targeted 
drains. The targeted drains are sampled five times (once per month) during the period 
between May 1 and September 30 of each year. A request for watershed reconnaissance 
is triggered if the results from two successive samplings at a random or targeted site 
exceed the upper bound of the tolerance interval for the 90th percentile of the random 
site data. For dissolved oxygen, two successive values below the lower bound of the 
tolerance interval for the 10th percentile would trigger a source investigation. 
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C-11.2.4 Methods of Data Analysis 
 
C-11.2.4.1 Comparison to Water Quality Guidance Criteria 
 
California Water Code Section 13170 authorizes the State Water Resources Control 
Board (SWRCB) to adopt water quality control plans for waters where standards are 
required by the Federal Clean Water Act (CWA) and its 1987 amendments, the Water 
Quality Act (WQA). According to Section 303(c)(2)(B) of the CWA, these plans must 
contain water quality objectives for priority pollutants that could be reasonably expected 
to affect the beneficial uses of the waters of the State.  
 
On March 2, 2000, the State adopted the United States Environmental Protection 
Agency’s (USEPA) Rules establishing numeric water quality criteria for priority toxic 
pollutants (commonly referred to as the CTR) for the State of California. The CTR sets 
criteria for dissolved heavy metals in freshwater that are based on water hardness and 
separate criteria for saltwater. The dissolved metals data collect in each program 
element are compared to the applicable acute and chronic criteria from the CTR.  
 
Acute (CMC-Criteria Maximum Concentration) and chronic (CCC-Criteria Continuous 
Concentration) aquatic toxicity criteria from the CTR are used as guidance to evaluate 
dissolved metals data collected from storm channels and harbors. Water quality criteria 
from the CTR for both freshwater and saltwater are found in Table C-11.1 and sediment 
quality guidelines from other sources are presented in Table C-11.2. 
 
According to the CTR, for waters with a hardness of 400 mg/l or less as calcium 
carbonate, the actual ambient hardness of the surface water shall be used in those 
equations. For waters with a hardness of over 400 mg/l as calcium carbonate, a hardness 
of 400 mg/l as calcium carbonate shall be used with a default Water-Effect Ratio (WER) 
of 1, or the actual hardness of the ambient surface water shall be used with a WER. For 
this Program the former method was used.  
 
In applying the CTR criteria to freshwater, if the time period to which the guidance 
applies is less than the length of the sampled period, a measured concentration greater 
than that guidance value will constitute an exceedance. For example, if the 1-hour 
guidance for lead (at a hardness of 100 mg/L as CaCO3) is 65 μg/L, a concentration of 68 
μg/L during a 24-hour period will be considered an exceedance of the guidance 
criterion.  
 
When computing the time-weighted mean concentration during a sampled period with 
multiple composite samples, values below the detection limit were assumed to be zero. 
This assumption allows for a more consistent evaluation from year to year as laboratory 
detection limits are lowered with alternative methods of analysis or new technology. 
The assumption also gives greater confidence to a designation of an exceedance of a 
guidance criterion as it reduces the likelihood that the exceedance was caused by an 

0042457



SECTION C-11.0, WATER QUALITY MONITORING SUMMARY AND ANALYSES 
 

2007-08 Unified Annual Progress Report       November 15, 2008                                         
Program Effectiveness Assessment   

C-11-14 

erroneous estimation of a non-detected value. During the latter part of the 2004-05 
monitoring year, the Program procured a new analytical services price agreement which 
required the laboratories to achieve detection limits much lower than the CTR criteria 
for metals in freshwater and saltwater.    
 
With respect to the saltwater guidance from the CTR, the average concentrations of 
dissolved metals in depth-integrated samplings from each 4-day storm monitoring of 
Dana Point Harbor were compared to the 4-day guidance criteria. The dissolved metals 
concentrations in each grab sample were compared to the 1-hr acute toxicity guidance 
criteria. There is no chronic guidance criterion for silver so only the acute criterion was 
used. Since total chromium was analyzed only the criteria for trivalent chromium 
(Chromium III) were used. 
 
C-11.2.4.2 Toxicity Testing 
 
Toxicity tests span varying time periods depending on the type of organism function 
(survival, growth, reproduction, etc.) being evaluated. Endpoint data are used to 
compute statistics that can be compared against regulatory criteria. These statistics 
include Acute Toxicity Units (TUa) and Chronic Toxicity Units (TUc).  
 
Each sample is analyzed by monitoring organism responses in a series of sample 
dilutions (e.g. 100, 50, 25, 12.5, and 6.25% sample concentration).  The responses 
measured in each dilution are validated by a number of replicates.  Responses are also 
monitored in laboratory control water.   
 
The concentration that causes 50% mortality of the organisms (the median lethal 
concentration, or LC50) is determined using a statistical calculation with the endpoint 
data from an acute toxicity test.   The acute toxicity test spans 48 hours for Ceriodaphnia, 
Americamyis, and fathead minnow, and 96 hours for Hyalella azteca. . The LC50 values are 
expressed as “percent sample;” the lower the LC50 percentage the more toxic the sample. 
For acute regulatory standards, the LC50 acute value is used.  
 
For chronic regulatory standards, the chronic effects are estimated using the NOEC, or 
No Observable Effects Concentration, for both survival and reproduction.  For the 
Ceriodaphnia reproduction, Americamysis growth, and fathead minnow growth tests the 
endpoint is at seven days.  For the Selenastrum growth test the endpoint is at 96 hours. 
The NOEC is the highest concentration tested in which there was no statistically 
significant effect in the organism response relative to the control sample response. The 
lower the NOEC, the more toxic the sample.  
 
For purposes of assessment between sites or between samplings, the endpoints 
described above are transformed into toxic units (TU). Toxic units are further divided 
into toxic units acute (TUa) and toxic units chronic (TUc) for acute and chronic 
endpoints, respectively. As toxicity increases, the toxic units increase.  
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TUa and TUc values are calculated very differently and are not interchangeable or 
related. The TUa equals 100/ acute LC50. If the LC50 is greater than 100% (i.e. more than 
50% survival in the undiluted sample), then the TUa is calculated by the following 
formula: 
 
TUa = log(100-S)/1.7 where S = percentage of survival in 100% sample. If S > 99%, the 
TUa is reported as zero, which is the lowest TUa value possible. The percent survival in 
the 100% concentration used in this formula is expressed as a percentage of the control 
survival. The TUc equals 100/NOEC. The lowest TUc possible, which indicates no 
toxicity, is 1. TUc values were calculated separately for survival and reproduction 
endpoints. 
 
For some tests, if the test data meet acceptability criteria, inhibition concentrations, an 
IC25 and an IC50, are calculated. These are the concentrations that cause a 25 percent or 50 
percent inhibition of an organism’s function such as growth, or cell density, in the 
Selanastrum growth test. 
 
A reference toxicant test is also run to establish whether the test organisms used fall 
within the normal range of sensitivity. The reference toxicant test is conducted with 
known concentrations of a given toxicant (e.g., copper sulfate is used for Ceriodaphnia). 
The effect on the survival and reproduction of the animals is compared to historical 
laboratory data for the test species and reference toxicant. If the values are within two 
standard deviations of the historical average, the test organisms are considered to fall 
within the normal range of sensitivity. 
 
Standard operating procedures for each of the specific tests conducted for both marine 
and freshwater organisms are detailed in Attachment C-11-I. 
 
For toxicity tests conducted as part of the mass emissions and ambient coastal receiving 
waters program elements, available LC50 and EC50 data on key contaminants can be used 
to compare the observed toxicity (measured as toxic units) to the expected toxicity. The 
toxicity testing organisms used in this Program tend to be more sensitive to some 
categories of toxicants than others. For example, the mysid survival/growth (MSG) test 
tends to be very sensitive to OP pesticides and unionized ammonia but less sensitive to 
metals. The Sea Urchin Fertilization (SUF) test is sensitive to dissolved metals and 
unionized ammonia but not very sensitive to OP pesticides. The calculation of the 
predicted toxicity for each test reflects these sensitivities in that only the impact due to 
metals and unionized ammonia is evaluated in the SUF test and only the impact due to 
OP pesticides and ammonia is evaluated in the MSG test. 
 
LC50 data from the Mysidopsis bahia 96-hour survival test with ammonia, Chlorpyrifos, 
Diazinon, Dimethoate and Malathion were obtained from the PAN Exotoxicity database 
http://www.pesticideinfo.org/Search_Ecotoxicity.jsp which contains the results of over 
220,000 toxicity tests. Results can be sorted by species, chemical or effect. Additional 
data were obtained from SCCWRP research studies. EC50 data for the sea urchin 40-
minute fertilization test for unionized ammonia, copper, and zinc were obtained from 
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the same sources. The observed concentration of each chemical constituent (from the 
aquatic chemistry samples collected at the same time) was divided by the appropriate 
LC50 or EC50 value to produce an estimated TUa from each constituent. These estimated 
TUas are then summed and compared to the observed TUa from the toxicity test, as in 
the following equations: 
 

Concentration of toxicant 
Average literature value of LC50 or IC50 of toxicant 

 

The total predicted toxicity from n toxicants is ∑
n

i i

i

orICLC
toxicant

][
][

5050

  

 
The calculated TUa from the toxicity test can be compared to this predicted toxicity. 
 
This approach to comparing observed and predicted toxicity has potential shortcomings, 
including: 
 
 The lack of availability of relevant LC50 and EC50 data for the full range of chemical 

constituents of concern, 
 Lack of available data for the same life stages (e.g. larval vs. juvenile, or adult) of the 

organisms evaluated in our program, 
 Lack of available data for the same test evaluation periods used in our program (e.g. 

48-hr LC50 for mysids and Ceriodaphnia and 96-hr LC50s for Hyalella azteca), 
 Ranges of responses from multiple studies in the literature, 
 The implicit assumption of simple additivity of toxic effects. While probably not 

true, there is no clear guidance on how to accurately represent synergistic effects, 
which could very well vary from site to site and over time. 

 The fact that the predicted toxicity in several instances is larger than the observed 
toxicity, which serves to weaken confidence in the reliability of the LC50 and EC50 
data. 

 
Despite these shortcomings, this approach is useful for: 
 
 Assessing the overall accuracy or reliability of the toxicity results 
 Identifying specific chemicals that appear to contribute most to toxicity and that are 

therefore targets for further study and/or source identification and reduction efforts, 
and 

 Identifying monitoring locations that may have consistently high levels of 
unexplained toxicity. In these cases, more sophisticated studies may be called for. 

 
C-11.2.4.3 Bioassessment and Index of Biotic Integrity (IBI) 
 
A complete description of methods for calculating the Index of Biotic Integrity for each 
site is contained in the annual report of the bioassessment monitoring, posted on the 
Program’s website at 
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http://www.ocwatersheds.com/StormWater/swp_documents_intro.asp. In brief, each 
site is evaluated in terms of a series of metrics (Table C-11.3), which are then scored 
(Table C-11.4) to provide a basis for determining the overall IBI scores for each site. 
These scoring ranges are based on data from the southern California region, from 
southern Monterey County to the Mexican border. This southern California IBI is more 
representative of reference conditions throughout the whole of the southern California 
area than was the original IBI, which was based only on data from streams in the San 
Diego region. The use of the more broadly applicable IBI follows the California 
Department of Fish and Game protocol. In addition, the Stormwater Monitoring 
Coalition is planning a number of efforts to improve the IBI’s ability to monitor 
conditions in the urbanized coastal zone. These include developing an IBI for low-
gradient urban streams, a perennial stream succession survey, and developing a 
regional bioassessment monitoring program for southern California. 
 
C-11.2.4.4 Evaluation of Triad Data 
 
Evaluation of triad data (i.e., bioassessment, water chemistry, toxicity) was based on the 
framework developed by the Stormwater Monitoring Coalition’s Model Stormwater 
Monitoring committee. This approach, which is described in detail in the SMC’s report 
to the State Water Resources Control Board 
(ftp://ftp.sccwrp.org/pub/download/PDFs/419_smc_mm.pdf), is based on a weight of 
evidence approach that compares each of the three legs of the triad against each other. 
Table C-11.5, drawn from the SMC’s report, summarizes the types of conclusions that 
can be drawn from various combinations of triad results. Thus, there is no routine or 
standard method for evaluating triad data. However, the triad data from the 
bioassessment stations for the most part led to relatively clear interpretations of causal 
factors for observed conditions. 
 
Three additional analyses are included in this year’s report to more thoroughly examine 
the relationships among the three legs of the triad. (In actuality, there are four legs if the 
physical habitat data collected as part of the bioassessment protocol are considered 
separately from the biological community data.) 
 
For the first analysis, thresholds were established for each of the four data types (IBI, 
physical habitat, aquatic chemistry, and toxicity) in order to divide the range of values 
for each data type into four categories representing conditions from excellent to poor. IBI 
and physical habitat categories were based on the Fish and Game interpretation 
framework for these data types. Aquatic chemistry thresholds focused on dissolved 
metals. At each station, the total number of CTR exceedances at each sampling time was 
divided by the total number of constituents with relevant CTR criteria, resulting in a 
proportion for each station between 0 and 1.0. The exceedance proportion for each 
station was then indicated on a map of the sampling sites, according to the following 
color scheme: 
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 Green: 0 - < 0.14 
 Blue: 0.14 - < 0.40 
 Yellow: 0.40 - < 0.75 
 Red: 0.75 – 1.0  

 
Toxicity categories were based on the number of toxicity tests that showed toxicity 
above 25% mortality in the 100% dilution or, for Selenastrum, if the value for TUc was 
greater than 1. For each site, icons on a map of the monitoring sites representing the four 
data types were then colored green, blue, yellow, or red to summarize the overall range 
of conditions at each site. 
 
For the second analysis, all data from the first three years of bioassessment sampling 
were analyzed for spatial and temporal patters in the benthic invertebrate community. 
These patterns were then compared to potential explanatory variables (physical habitat, 
aquatic chemistry, toxicity) to identify potentially causative relationships among the 
different data types. Two methods were used to describe spatial and temporal patterns 
in the benthic invertebrate community: cluster analysis and two-way coincidence tables. 
 
Cluster analysis defines groups of stations with similar community composition. The 
results are displayed in a hierarchical tree-like structure called a dendrogram. On the 
dendrogram, two groups are first defined, and within these groups subgroups are 
defined. Subsequently, subgroups within the subgroups are defined. This process is 
continued until all stations are a separate subgroup. The hierarchical nature of the 
dendrogram allows the analyst to choose groups of stations that represent a scale of 
community differences relevant to the present project. Cluster analysis is also used to 
define groups of species that tend to have similar distributional patterns among the 
stations.  
 
A two-way coincidence table is the station-species abundance data matrix displayed as a 
table of symbols indicating the relative abundances of the species at the stations. The 
rows and columns of the table are arranged to correspond to the order of stations and 
species along the respective station and species dendrograms. Since similar entities 
(stations or species) will tend to be closer together along a dendrogram, the row and 
column orders will efficiently show the pattern of species over the stations and station 
groups.  
 
Since the rows and columns of the two-way coincidence table are ordered according to 
the dendrograms, the two-way coincidence table is also used to help delimit the station 
and species groups defined by the cluster analyses. At each potential separation of 
subgroups defined by the dendrogram, the two way coincidence table is examined to 
see the corresponding group differences in terms of species presences and abundances. 
This allows the analyst to choose groups with a level of community differences 
consistent with the goals of the project.  
 
The methods discussed above are described only in very general terms. The specific 
steps included: 

0042462



SECTION C-11.0, WATER QUALITY MONITORING SUMMARY AND ANALYSES 
 

2007-08 Unified Annual Progress Report       November 15, 2008                                         
Program Effectiveness Assessment   

C-11-19 

 
 Preliminary biotic data transformation, using a square root transformation and 

standardization by species mean of values >0 (Smith, 1976; Smith et al., 1988) 1 
 Calculation of a Dissimilarity Index for cluster analysis of stations, using the Bray-

Curtis Index, step-across procedure for dissimilarity >0.8 (Bradfield and Kenkel, 
1987; Clifford and Stephenson, 1975; Smith, 1984; Williamson, 1978)2 

 Calculation of similarities for cluster analysis of species, using flexible clustering (β=-
0.25) (Clifford and Stephenson, 1975; Lance and Williams, 1967; Smith, 1982)3 

 Creation of the two-way coincidence table (Kiddawa, 1968; Smith, 1976)4. 
 
Potential explanatory relationships between IBI scores and physical habitat, aquatic 
chemistry, and aquatic toxicity data were examined in more depth with the use of 
scatterplots, the development of a RIVPACs model, and correlations of the components 
of the physical habitat score with both IBI and the RIVPACs scores. 
 

                                                      
1 Smith, R.W. 1976. Numerical Analysis of Ecological Survey Data. PhD thesis, 
Univ. of  S. Calif., Los Angeles. 401 pp. 
Smith, R.W., B.B. Bernstein, and R.L. Cimberg. 1988. Community-Environmental 
Relationships in the Benthos: Applications of Multivariate Analytical Techniques. 
Chapter 11 In: Marine Organisms as Indicators. Springer-Verlag. New York: 
247-326. 
 
2 Bradfield, G.E. and N.C. Kenkel. 1987. Nonlinear ordination using shortest path 
adjustment of ecological distances. Ecology 68(3): 750-753. 
Clifford, H.T. and W. Stephenson. 1975. An Introduction to Numerical 
Classification. Academic Press, New York: 229 pp. 
Smith, R.W. 1984. The re-estimation of ecological distance values using the 
step-across procedure. EAP Technical Report No. 2.  
Williamson, M.H. 1978. The ordination of incidence data. J. Ecol. 66: 911-920. 
 
3 Clifford, H.T. and W. Stephenson. 1975. An Introduction to Numerical 
Classification. Academic Press, New York: 229 pp. 
Lance, G.N., and W.T. Williams. 1967. A general theory of classificatory sorting 
strategies. I. Hierarchical systems. Computer J. 9: 373-380. 
Smith, R.W. 1982. Analysis of ecological survey data with SAS and EAP. Proc. 7th 
Annual SAS Users' Group International (SUGI). SAS Institute Inc. P.O. Box 8000, 
Cary NC 27511: 610-615. 
 
4 Kikkawa J. 1968. Ecological association of bird species and habitats in Eastern 
Australia; similarity analysis. J. Anim. Ecol. 37: 143-165. 
Smith, R.W. 1976. Numerical Analysis of Ecological Survey Data. PhD thesis, Univ. 
of  S. Calif., Los Angeles. 401 pp. 
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C-11.2.4.5 Mass Load Calculations 
 
Mass loads are calculated using chemical and hydrographic data. Water level records 
from permanent streamgauging stations at or near the sampling site are processed using 
Hydstra or XstreamMeasures software. Water levels from the station's continuous 
stripchart recorder are digitized and converted to discharge rates using stage-discharge 
relationships (channel ratings). At sites that have ISCO water level recorders, the 
dataloggers are downloaded periodically and the information is stored in Hydstra. 
Using the respective rating tables for each site, the water level data are converted to flow 
rates.  The total discharge in acre-feet during each sampled period is computed. By 
multiplying the total water discharge per sampled period by the pollutant concentration 
in the composite sample from the period and applying the proper conversion factors 
(acre-feet to lbs. of water), a mass load in pounds of contaminant is calculated. For data 
reported as ND (non-detected), one-half of reported laboratory detection limits are used 
in the calculations.  
 
Flow-weighted mean concentrations or event mean concentrations (EMCs) are 
calculated to produce a site mean EMC that can be used in the estimation of the mass 
loads from the season’s un-sampled storms.  
 
An EMC is the flow-weighted average concentration during a storm.  It is calculated 
from composite sample concentrations and measured stormwater volumes during those 
composite samples.  The annual mean EMC represents the flow-weighted mean of all 
storms sampled at a site during the monitoring year. 
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where n storms are monitored  and Vi is the stormwater volume of the ith storm.  The 
EMC for a storm i is defined as 
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where SWLj is the stormwater load from composite sample j , SWVj is the stormwater 
volume used to calculate SWLj, m is the total number of composite samples collected 
during storm i and k is a conversion factor to produce the appropriate concentration 
units. 
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Annual mean EMCs are used to estimate mass loads from un-sampled storms during 
the monitoring year for two purposes. The first is to estimate total annual loads on a site-
by-site basis and the second is to estimate the loads on a watershed basis. The annual 
site-mean EMCs are used to estimate mass loads from un-sampled storms at that site. To 
estimate these unsampled loads in pounds, the site mean EMC (in mg/L) for each 
stormwater contaminant is multiplied by the total annual volume of water (in acre-ft) 
discharged during un-sampled storms, and the unit conversion factors [2.718 liter • 
lbs/mg • ac-ft].  If the units of the EMC are ug/L the conversion factor is 2.718 X 10-3. 
The watershed load is calculated by simply summing the total estimated annual loads 
from each monitoring site in the watershed. Only EMCs in which the 75-120% of the 
total runoff volume of a storm is sampled are used to calculate the annual site EMCs. 
 
C-11.2.4.6 Evaluation of Coastal Stormdrain Water Data 
 
Coastal stormdrain data include water temperature and concentrations of bacterial 
indicators in the discharge and in the surfzone upcoast (north) and downcoast (south) of 
these stormdrains. Data analysis consisted of: 
 
1. Comparing indicator levels at each drain to the state’s AB411 single sample 

standards for ocean water sports contact  
2. Ranking drains in terms of the proportion of total possible exceedances of the AB411 

standards  
3. Plotting indicator levels in the receiving water vs. those in the drain 
4. Ranking drains in terms of the slope of the linear regression of receiving water 

indicator levels vs. those in the drain. 
5. Plotting percentages of sampled days in which at least one indicator bacteria 

concentration exceeded the AB411 concentration in the surfzone.  
 
These analyses are performed for the entire year and for the AB411 season alone. In 
addition, analyses also focus on only those instances where field notes indicated that the 
outflow of a drain was flowing to the surfzone. The following paragraphs describe 
methods for analyses #’s 2 – 5. 
 
For analysis #2, the actual number of microbiological analyses or tests conducted on 
receiving water samples collected at each drain throughout the year was summed. This 
did not always equal 312 (i.e., 52 weeks x 3 indicators per sample x 2 locations) because 
it was not always possible to collect the full suite of samples at each site throughout the 
entire year. The total number of AB411 exceedances was then divided by the total 
number of sample tests, resulting in a proportion for each drain between 0 and 1.0. The 
exceedance proportion for each site was then indicated on a map of the sampling sites, 
according to the following color scheme: 
 
 Green: 0 - < 0.14 
 Blue: 0.14 - < 0.40 
 Yellow: 0.40 - < 0.75 
 Red: 0.75 – 1.0  
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For analysis #3, the surfzone concentrations for each indicator were plotted vs. the 
indicator concentrations in the drain during the same sampling event, with receiving 
water values on the y-axis and drain values on the x-axis. Separate plots are presented 
for each indicator at each drain, with upcoast and downcoast data displayed with 
distinct symbols. The plots are divided into sectors suggesting the conclusions and 
possible management actions that would be appropriate when a preponderance of the 
data points fall into one sector or another. 
 
For analysis #4, the concentration data were log transformed and then a standard least 
squares linear regression calculated for relationship between receiving water indicator 
concentrations and stormdrain concentrations. A separate regression was calculated for 
each indicator / drain combination. Sites were then ranked in terms of the “p” value for 
the regression for each indicator. The “p” value reflects the strength of the drain – 
receiving water relationship. In combination with the other analyses, this can be used to 
help assess each drain’s likely effect on receiving water conditions.  
 
For analysis #5, each day of surfzone sampling is evaluated with respect to the AB411 
standards for the three indicators.  For each drain, the percentage of sampled days in 
which at least one standard was exceeded in the surfzone (upcoast or downcoast) is 
calculated. These percentages are calculated for the entire year and the AB411 season.  
The results are plotted, with the drains grouped by City jurisdiction on the x-axis.  This 
method of analysis provides a better assessment of the health risk (compared to analysis 
#2) associated with water contact in the surfzone near the discharges from the drains. 
 
Analysis results were then evaluated to identify consistent spatial and temporal 
patterns. Drains with exceedance and/or regression ranks were evaluated more 
carefully to identify potential explanatory factors in their drainage areas. 
 
C-11.2.4.7 Evaluation of Ambient Coastal Receiving Water Data 
 
The ambient coastal receiving water data are compared to CTR criteria for saltwater and 
each area is ranked in terms of its relative degree of contamination. In addition, toxicity 
test results are compared to chemistry samples to identify potential explanations for any 
observed toxicity. These analyses have contributed to an assessment of the receiving 
water environment around each discharge in terms of its ability to assimilate runoff, the 
presence of other sources of contamination, and the presence of sensitive marine 
resources. This information will be used to arrive at relative rankings of the degree of 
runoff risk to each site, which will then provide a basis for prioritizing further studies of 
stormwater plume extent and impact. 
 
C-11.2.4.8 Prioritization of Dry Weather Sites for Source Identification 
 
Concentrations of monitored constituents at dry weather reconnaissance sites were 
compared to tolerance interval bounds calculated from the set of random urban 
background sites.  The concentrations were also compared to the limits from the site 
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specific control charts. Instances in which data values for a specific contaminant 
exceeded either a criterion from either of these two qualifiers for two consecutive 
monitoring events were flagged for further source identification efforts to identify 
upstream sources of pollution.  
 
C-11.3 Analysis of Data 
 
The following sections present data summaries and interpretations for each of the major 
monitoring program components. 
 
C-11.3.1 Urban Stream Bioassessment 
 
IBI ratings 
 
Figure C-11.2 displays the bioassessment monitoring sites, which are sampled twice 
each year, in fall and spring. Figures C-11.3 and C-11.4 present the IBI scores for each 
bioassessment monitoring site (Table C-11.6). The sites in the urbanized areas had IBI 
ratings of Poor to Very Poor in both the fall 2007 and spring 2008 surveys. The reference 
sites had ratings that ranged from Very Poor to Fair. The IBI at reference site REF-CS 
(San Juan Creek at Cold Spring) scored in the Poor range in the fall and the Very Poor 
range in the spring. This site was moved slightly upstream beginning with the fall 2006 
survey because of chronically low seasonal flows. The site was located nearer to a spring 
source with better flow, as well as vegetative bank and canopy cover. However, much of 
the reach was located in slow moving pool with an associated reduction in instream 
complexity and velocity depth regimes, which are not ideal for BMI communities. As a 
result of these low IBI scores, the site was once again moved upstream during the fall 
2008 survey where physical habitat conditions appeared to be better. The original intent 
of this site was to provide an assessment of reference conditions in the watershed and 
this relocation will hopefully better reflect these conditions. 
 
The IBI rating of most sites remained relatively consistent across the two surveys. Only 
two sites changed ratings between surveys. Station LC-133 changed from Poor in the fall 
to Very Poor in the spring and reference Station REF-TCAS changed from Fair in the fall 
to Poor in the spring. In past years IBI ratings at more stations have increased from the 
fall to the spring survey. The lack of this improvement from fall to spring during the 
past two years was probably the result of extremely low rainfall and associated drought 
conditions which persisted during the period.   
 
When IBI scores at each site were averaged (± 95% CI) for the period from 2002 to 2008 a 
clear pattern emerged (Figure C-11.5). All of the lower watershed, urbanized stream 
reaches scored in the impaired range (IBI< 39). Only CC-CR scored at the high end of the 
impaired range. Overall, stations further downstream tend to have lower IBI scores than 
stations further upstream (C-11.6a-b), which reflects the pattern of development with 
denser development closer to the coast. During the same period average IBI scores at 
two of the reference sites (REF-BC and REF-TCAS) scored in Good range, while REF-CS 
scored at the top end of the Poor range. REF-CS, as discussed above, is subject to low 
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flows and has been moved upstream twice during the past two years in the hopes of 
bringing the IBI score rating there closer to reference.   
 
Spatial pattern analysis 
 
In addition to describing patterns and trends in benthic invertebrate, a further purpose 
of the bioassessment program element is to determine whether physical habitat, aquatic 
chemistry, and/or toxicity are correlated with IBI scores. If strong correlations exist, then 
this would suggest a causal relationship. The most recent ROWD, which analyzed data 
from 2002 through spring of 2005, showed that there were no apparent correlations 
between IBI scores and either toxicity or aquatic chemistry. In contrast, there was a 
broad relationship between higher physical habitat scores and higher IBI scores. In 
addition, the pattern of several components of the physical habitat score mimicked 
patterns in the biological community across the region. Three approaches were used to 
search for such correlations and validate these conclusions.  
 
First, broad patterns for each of the four types of indicator (i.e., IBI, physical habitat, 
aquatic chemistry, toxicity) were mapped. Figures C-11.6a and C-11.6b show that there 
are no clear relationships at this broad scale between IBI scores and any other type of 
variable, except for perhaps physical habitat. Thus, sites with poor overall IBI condition 
did not also have poor scores on either toxicity or aquatic chemistry. 
 
Relationship to aquatic toxicity and chemistry 
 
Second, and at a greater level of specificity, the detailed monitoring data for 
bioassessment, aquatic chemistry, and toxicity were examined to determine whether 
there are any clear relationships among these measurements. Toxicity data (Table C-
11.7) show that toxicity was observed in the chronic Cerioidaphnia survival and 
reproduction test in the fall 2007 and spring 2008 surveys of site SD-AP (Segunda 
Deshecha Channel).  No detectable amounts of organophosphate pesticides were found 
in the water chemistry analyses (Table C-11.8) of any of the samples from this site.  As in 
samplings from prior years the water chemistry data also showed that SD-AP had a high 
level of electrical conductivity (a surrogate measurement for TDS).  This high level of 
TDS may have contributed to the Ceriodaphnia test results as these organisms show 
sensitivity to conductivities greater than 3000 μmhos. Previous Program studies have 
shown that the high conductance in both Prima and Segunda Deshecha Channels is due 
to natural groundwater seepage from the channel walls.  
 
The highest value of acute toxicity (TUa=0.82) in the Hyalella azteca survival test was 
observed at San Juan Creek at Camino Capistrano (SJC-CC).  The water chemistry 
analyses on this date could not explain this result.  There were four samples collected 
during the year in the Santa Ana Region bioassessment program that showed greater 
toxicity (TUa=0.97-1.29) with respect to the Hyalella azteca acute survival test. 
 
This year’s data suggest that neither aquatic chemistry nor toxicity is strongly correlated 
with the IBI scores, a conclusion consistent with past years’ results. 
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Biological cluster analysis 
 
The third analysis used a more powerful set of analyses to search for relationships 
between the biological patterns in the benthic community on the one hand and patterns 
in potential explanatory variables in the toxicity, aquatic chemistry, and physical habitat 
data. 
 
As a first step, the species data from all surveys was clustered to identify groupings of 
sites that were similar in terms of their community composition. Figure C-11.7 shows 
the cluster analysis of all sites over the five years of surveys and Figure C-11.8 the two-
way coincidence table of the relative distribution of species in each site at each sampling 
time. (Data from previous monitoring years were included in this cumulative analysis 
because there were no readily apparent differences from patterns observed in previous 
years.) Horizontal and vertical lines on the two-way coincidence table identify major 
groupings of species and sites, respectively. Relative species abundances are shown as 
symbols. The abundance of each species was standardized in terms of its maximum at 
each site over all surveys. Smaller symbols represent a lower proportion of maximum 
abundance and larger symbols a larger proportion.  
 
So many sites were included in this year’s historical analysis that for presentation 
purposes cluster groups are identified by the general characteristics that made up the 
group. For example, station groups 1 and 2 were composed almost exclusively of 
reference site stations for all surveys since 2002. Other station groups were labeled with 
the station(s) that predominated in the group. In addition the IBI scores for each station 
and survey were averaged to assess the biological integrity of stations within each of the 
clusters. 
 
The dominant pattern found in the cluster analysis was a separation between upper 
watershed reference sites and lower watershed sites. This pattern overshadowed any 
differences between years or seasons. Reference sites were concentrated at the upper end 
of the dendrogram, which is equivalent to the left side of the two-way coincidence table.  
Station group 3 was composed mostly of Stations REF-CS and WC-WCT. Station REF-CS 
was intended to be a reference site for the San Juan Creek drainage, but due to variable 
physical habitat conditions has produced both low and relatively high IBI scores during 
the six year period. Station WC-WCT is located on Wood Creek in the lower watershed, 
but unlike many of the other lower watershed sites, has reasonably good physical 
habitat conditions and is not surrounded by urban development. Station groups 4, 5 and 
6 were composed of lower watershed sites that had moderately to highly disturbed 
physical habitat conditions. Note how the averaged station group IBI scores decrease 
from left to right across the two way table. Finally, station group 7 was composed 
exclusively of Station SD-AP for all surveys. This site had the lowest average IBI score of 
all station groups. 
 
Second, species with broader distributions across sites and times are concentrated in the 
lower half of the two-way coincidence table.  Species with such broad distributions tend 
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to be more pollution and/or disturbance tolerant.  In contrast, species in the upper half 
of the two-way coincidence table have much more restricted distributions and in fact are 
found primarily at the reference sites.  A closer examination of the species groups A and 
B shows that they are a diverse assemblage of several less tolerant types of organisms.  
Species groups C and D contain organisms that were prevalent at both reference sites 
and some lower watershed sites.  Species Group E represented a ubiquitous population 
that spanned stations groups and included both intolerant and tolerant species. Finally, 
species group F (at the bottom of the two-way table) included only very tolerant species 
characteristic of very disturbed sites.   
 
Correlations with physical habitat parameters 
 
The strong relationship between physical habitat affects and the biological community 
response (IBI scores) persisted during the 2007 to 2008 survey.  Physical habitat 
continued to have a stronger affect than either aquatic chemistry or toxicity.  
 
Figure C-11.9 shows scatterplots of each physical habitat variable against IBI scores for 
the period from 2002 to 2008.  The sum of the physical habitat versus IBI scores shows 
that the lower watershed and reference sites were almost completely separated from one 
another, so that sites with good physical habitat conditions had correspondingly healthy 
biological communities.  Taking this a step further, when each of the individual physical 
habitat variables were plotted against IBI scores, strong relationships were found for 
channel alteration, instream cover, and riparian vegetation (Figure C-11.9 and Table C-
11.9).  Moderately strong associations were found for sedimentation, embeddedness and 
riffle frequency.   These scatterplots display a “hockey-stick” relationship with IBI. In 
other words, samples from sites with good physical habitat also have good ecological 
condition, but ecological condition drops rapidly for sites with poor or moderate 
physical habitat.  For most variables, the threshold physical habitat score is generally 
above 15 (of possible 20).  Bank stability showed a different relationship with the IBI in 
that the highest ecological condition did not co-occur with the highest bank stability 
score; very high bank stability scores may reflect degradation in the form of bank 
hardening and channelization.  Channel flow and velocity depth regimes also displayed 
this type of relationship, with peak ecological condition occurring at intermediate and 
low channel flow scores. 

This year’s results continued the pattern seen in previous years of persistent spatial 
differences between sites higher up in the watershed, which tend to be reference sites, 
and those lower in the watershed, which tend to be much more subject to urban 
influences.  Toxicity and urban pollutants do not appear to be strongly related to either 
of these patterns, while some aspects of physical habitat and general water chemistry are 
so related.  A more detailed analysis of the relationship between IBI scores and physical 
habitat showed that a subset of the physical habitat parameters is strongly correlated 
with IBI scores.  
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C-11.3.2 Mass Emissions Monitoring  
 
Mass emissions monitoring is conducted for a wide range of constituents at the stations 
shown in Figure C-11.10. The intent is to monitor each station during three periods of 
stormwater runoff each year. Water chemistry data from mass emissions stations were 
used to calculate loads and to assess water quality with respect to applicable acute and 
chronic toxicity criteria from the CTR.  
 
Table C-11.10 contains the measured stormwater mass loads of nutrients and dissolved 
metals and Table C-11.11 the corresponding flow-weighted event mean concentrations 
(EMC) of these constituents. The concentrations of dissolved metals in each composite 
sample collected in the Mass Loading program element were compared to the CTR 
criteria for acute toxicity for freshwater and saltwater.  The time-weighted 
concentrations of dissolved metals for monitored events spanning at least three and a 
half days were compared to the chronic CTR criteria. Table C-11.12 presents all of water 
chemistry data from mass emissions monitoring highlighting those which exceeded the 
criteria and Table C-11.13 is a summary of the comparisons to the CTR criteria.  
Exceedances of the freshwater criteria were rare with one exceedance of the dissolved 
copper criterion for acute toxicity at LCWI02 (Laguna Canyon Wash) and one 
exceedance of the chronic criterion for cadmium at PDCM01 (Prima Deshecha Channel).  
Exceedances of the saltwater criteria were relatively frequent, with 39 exceedances of a 
CTR criterion found in 52 samples evaluated.  The exceedances were mostly due to 
copper, and every site had at least one exceedance of a saltwater criterion for dissolved 
metals during the year. Exceedances of the saltwater criterion for dissolved copper were 
distributed across all of the sites, while the nickel criterion was exceeded at only one 
station (Prima Dechecha) in 4 of 9 of its samples.  The proportion of saltwater criteria 
exceedances was similar to last year (21 of 28 samples) and 2005-06 (30 in 49 samples) 
but was much greater than the 2004 – 2005 monitoring year (4 in 56 samples). These 
differences from the 2004-05 year are most likely due to the lower rainfall totals in the 
last three years compared to 2004 – 2005. Exceptionally wet years, such as 2004–05, tend 
to wash off the land surface, preventing the buildup of larger amounts of contaminants, 
and reducing the concentration of such contaminants in runoff. Thus, it is not surprising 
that the number of CTR exceedances increased in 2006–07 when rainfall was at a near 
record low. Exceedances of the CTR criteria for chronic toxicity in saltwater were again 
dominated by copper (Table C-11.13), with additional exceedances for both cadmium 
and nickel. The exceedances of the chronic criterion for copper were found at each of the 
five sites for which a 4-day composite stormwater sampling was conducted.  
 
The toxicity results (Table C-11.14) show substantial toxicity (TUc > 16 toxic units) in the 
sea urchin fertilization and/or development tests conducted on stormwater samples 
collected at five sites on January 23-24, 2008.  Substantial toxicity was also measured in 
the mysid survival and/or growth tests on samples from three of those five sites. The list 
of chemical analyses was expanded (Table C-11.14a) for these stormwater samplings in 
order provide insight into the causes of toxic responses from the tests.  The additional 
analyses included synthetic pyrethroid pesticides and semi-volatile organic compounds.  
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The following table summarizes the results of the toxicity testing for this storm 
including potential substances influencing toxicity.   
 

Location ACJ01 PDCM01 SDCM02 SJNL01 TCOL02 
Test ff 24-HR ff 24-HR ff 24-HR ff 24-HR ff 24-HR 

Urchin Fert TUc  >16  >16  >16  >16  >16 
Urchin Dev TUc  16  8  16  >16  8 
Mysid Surv TUc  >16  1  >16  8  2 
Mysid Surv TUa  0.00  0.59  0.23  0.00  0.51 
Mysid Grwth TUc  1  1  2  >16  1 
Diss Cd ug/L 2.5 0.6 3.1 8.7 1.7 1.5 <0.5 <0.5 0.52 0.65 
Diss Cu ug/L 4.7 5.1 9.2 6.5 24 5.1 3.1 3 4.9 4.6 
Diss Ni ug/L 46 5.1 40 81 37 23 4.7 3.9 10 5.9 
Diss Zn ug/L 11 8.5 32 110 35 16 8.5 1.4 5.7 5.6 
MBAS mg/L 0.051 <0.05 0.13 <0.05 0.11 <0.05 <0.05 <0.05 <0.05 <0.05 
DOC mg/L 9.3 7 16 8.8 16 7.6 6.5 6.1 8.4 6.2 
Malathion ng/L 131 280 <3 29 <3 55 25 <3 <3 145 
Bifenthrin ng/L <0.5 63 252 <0.5 101 17 <0.5 <0.5 <0.5 34 
Cyfluthrin ng/L <0.5 43 356 22 83 25 <0.5 <0.5 <0.5 28 
Permethrin ng/L <5 5 578 <5 <5 <5 <5 <5 <5 <5 
Total PAH ng/L 84 284 1229 82  159 122 64 564 291 
ff - first flush sample collect during the first hour of the storm 
 
Aside from the high level of dissolved zinc in the sample from Prima Deshecha Channel 
(PDCM01) the available water chemistry data does not explain the toxicity observed in 
the urchin tests at the other sites.  The phase I TIE conducted on a  stormwater sample 
collected last year from PDCM01 concluded that the toxic responses to both urchins and 
mysids were due to metals.  
 
The toxic results seen in the mysid tests were also inconsistent with the available water 
chemistry data.   For samples from Aliso Creek (ACJ01) and Segunda Deshecha Channel 
(SDCM02) there was no consistency in the results of the two different toxicity tests 
(survival and growth) for evaluating the effects on mysids.  The TUa values for the acute 
toxicity (48-hr) tests for mysid survival at these two sites were not consistent with the 
results from the chronic (7-day) survival tests.  These differences between the acute and 
chronic results would suggest that the toxicants responsible for the chronic toxicity were 
slow acting.   The results from San Juan Creek (SJNL01) show more consistent toxicity in 
both the survival and growth tests.  The available water chemistry data however did not 
explain this toxicity.   TIEs conducted last year for stormwater discharges from ACRW 
drains concluded that toxic responses were due to non-polar organic compounds or 
surfactants. 
 
The table above also presents the first flush data from the storms that were evaluated for 
toxicity.   With the exception of Aliso Creek the first flush samples had higher levels of 
pesticides and polycyclic aromatic hydrocarbons (PAHs) than the 24-hr periods after the 
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first flush.  The first flush sample from Prima Deshecha Channel had very high 
concentrations of several different synthetic pyrethroid pesticides. 
 
C-11.3.3 Coastal Stormdrain Outfall Monitoring 
 
The locations of the coastal stormdrains are shown in Figure C-11.12.  The weekly 
concentrations of indicator bacteria in the stormdrains and the surfzone receiving waters 
can be found in Attachment C-11.II.  Surfzone concentrations exceeding the AB411 
single sample standards for ocean water sports contact are in bold font. 
 
Patterns of AB411 Exceedances   
 
Table C-11.15a-b shows the proportion of all samples exceeding AB411 single sample 
ocean water sports contact standards in the receiving water upcoast and downcoast of 
coastal drains for the entire year and for the AB411 season (April 1-October 31).  Table 
C-11.15a presents results based on all available samples and Table C-11.15b for only that 
subset of sampling events during which the outfall flows was observed to actually flow 
to the ocean. Figures C-11.13a-b and C-11.14a-b summarize these data and show the 
regional pattern of exceedances for the entire year and for the AB411 season.  The 
ranking of drains was the same as in previous years for the entire year, but changed 
somewhat during the AB411 season.  
 
As in prior years the exceedances of the AB411 standards were predominantly for 
Enterococcus and less so for fecal and total coliforms.  Exceedances for Enterococcus were 
also clustered in the wet season, with 40% (160 of 398) the Enterococcus exceedances 
occurring during the AB411 season.  Finally, the number of exceedances of the AB411 
standards observed in the data representing stormdrain discharges reaching the ocean 
(as opposed to ponding on the beach or soaking into the sand) during AB411 season 
were found in 102 of 140 samples for Enterococcus, 27 for fecal coliform, and 39 for total 
coliform. 
 
Influence of Outfall on Receiving Water 
 
Linear regression was used to evaluate the strength of the relationship between 
concentrations of indicator bacteria in the discharge from a stormdrain and the 
concentrations of indicator bacteria in the respective receiving waters.  For each 
sampling, the stormdrain concentration of an indicator was plotted against its 
corresponding receiving water concentration.  For each site a plot was created for each 
indicator (total, coliform, fecal coliform, Enterococcus) for each of four conditions [Data 
from the entire year (All Year), AB411 Season Only, All Year-Flows to Ocean Only, 
AB411 Season-Flows to Ocean Only]. These plots can be found in Attachment C-11.III.  
The purpose of this analysis was to identify those outfalls that had the most consistent 
relationship, both for the entire year and during the AB411 season, between the outfall 
discharge and the receiving water. The assumption underlying this analysis was that the 
strength of the regression reflected the strength of each drain’s influence on its nearby 
receiving water.  Figures C-11.15 and C-11.16 show examples of data where the 

0042473



SECTION C-11.0, WATER QUALITY MONITORING SUMMARY AND ANALYSES 
 

2007-08 Unified Annual Progress Report       November 15, 2008                                         
Program Effectiveness Assessment   

C-11-30 

discharge from the stormdrain is imparting a significant effect on the receiving water.   
Tables C-11.18 (a-d) ranks the drains in terms of the strength of this relationship, as 
measured by the statistical significance, or “p” value, of the regression slope for the four 
conditions. It is important to note that a highly significant regression is not, by itself, 
indicative of a potentially problem drain. A statistically significant regression must be 
combined with a relatively high proportion of exceedances, particularly in the AB411 
season and when the drain is flowing to the ocean. 
 
Each receiving water site was also evaluated by determining the proportion of sampled 
days on which at least one single sample standard was exceeded in the surfzone.  The 
results are shown graphically in Figure C-11.16a. This method of ranking provides a 
better assessment of the possible health risks from water contact recreation in the 
surfzone near the outlets of each drain.  As can be seen by Figure C-11.16a the areas that 
show the highest exceedances of single sample ocean water sports contact during the 
AB411 season are near the outlets of Salt Creek mouth (SCM1), San Juan Creek mouth 
(SJC1), Prima Deshecha Channel (POCHE), Segunda Deschecha Channel (PICO), and 
the storm beneath San Clemente Pier (PIER).  
 
Summary 
 
Compared to the previous year, there was a greater proportion of samples in which an 
AB411 single standard was exceeded.  The greater number of exceedances this year may 
be attributable to an increase in annual rainfall and runoff volume compared to the 
record drought season of 2006-07.  
 
Regression statistics for sites at which the outlets of the stormdrains were frequently 
blocked by sand berms (preventing flow to the ocean) showed a weaker relationship 
between the concentrations of bacteria in drain and the surfzone. As would be expected, 
the proportion of samples from the surfzone at these sites that showed an exceedance of 
an AB411 standard was less when sand berms were present.   
 
The strength of the relationships between concentrations of bacteria in the stormdrains 
and concentrations of bacteria in the surfzone (as measured by p values) was generally 
weaker during the AB411 season relative to the entire year (Tables C-11-18a-d), 
suggesting that the relationship between drains and nearby receiving waters for the 
entire year  may have been strengthened by wet season influences. 
 
Data from all analyses were combined to identify a set of sites of particular interest. 
 Sites were selected based on a relatively high proportion of exceedances combined with 
highly significant regressions across all three indicators.  Additional subjective weight 
was given to those drains that ranked highly on these criteria at times when the drain 
was flowing to the ocean, on the assumption that this condition best represents the times 
when the drain is impacting the surfzone.  Finally, each drain’s discharge rate was 
considered in assessing its potential to affect the surfzone. These drains are: 
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• SCM-1 (Salt Creek mouth) 
• POCHE (Prima Deshecha Channel mouth) 
• PICO (Segunda Deshecha Channel mouth) 
• SJC-1 (San Juan Creek mouth) 
• ACM-1 (Aliso Creek mouth) 
• PIER (San Clemente Pier) 

  
These sites are the same as those identified last year with the addition of the site at San 
Clemente Pier (PIER).  The San Clemente Pier drain was given high priority ranking 
(Conditions at Drains of Highest Concern Table C-11.19) due to a high proportion 
(24.6%) of sampled days during the AB411 season for which at least one AB411 single 
sample standard was exceeded in the surfzone (Figure C-11.16a). 
 
The receiving waters of the Segunda Deshecha channel (PICO) in San Clemente have 
continued to show a high proportion of AB411 single sample standard exceedances and 
strong statistical relationships between the concentration of all three indicators in the 
stormdrain relative to those its the receiving waters.  The construction phase of the 
Segunda Deshecha channel diversion project has been recently completed. Once 
operational testing is finalized, dry-weather diversion to the sanitary sewer should 
improve conditions in the surfzone during the AB411 season. 
 
At Poche Beach (POCHE) and Salt Creek (SCM-1) the receiving waters near the 
respective stormdrain–surfzone interfaces have also continued to show high exceedance 
rates and strong regression relationships for all three indictors.  At the outlet of Salt 
Creek, the City of Dana Point’s ozone treatment system has reduced the level of bacteria 
in dry-weather discharges significantly and the water quality in the surfzone at Monarch 
Beach (just north of the Creek) has improved.   Operational testing of the ultraviolet 
treatment system in lower Prima Deshecha Channel is on-going.   
 
Table C-11.19 summarizes conditions at these five drains.  All except Aliso Creek and 
the San Clemente Pier Drain typically have stagnant sections or scour ponds at or very 
near their mouths.  Two (Salt Creek mouth and San Juan Creek mouth) also have large 
bird populations that may be significant contributors to the bacterial concentrations in 
the creek discharges and the surfzone.  With the exception of the San Clemente Pier 
drain, each of high priority drains is also ranked at the top with respect to discharge 
rate.   
  
As previously stated, a high exceedance rate in the receiving water was not necessarily 
associated with a strong statistical relationship with values in the drain. For example, 
the BLUBRD and BLULGN sites in Laguna Beach have strongly significant regressions 
but relatively low exceedance rates, while the mouth of San Juan Creek (SJC-1) 
displayed the opposite pattern of high exceedances but a weaker relationship between 
creek and receiving water.  SJC1 discharges to the ocean in an area where there are 
several other coastal stormdrains including North Beach Creek (DSB5).  The effects in 
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the surfzone from the discharges of these other stormdrains may be influencing the 
statistics. 
 
SCCWRP’s study of bacterial indicator levels at reference beaches (SCCWRP Tech. Rpt. 
#448) showed that exceedance levels at reference beaches were very low during dry 
weather but reached levels as high as 33% during wet weather. The exceedance levels 
documented in Table C-11.15b (exceedance rates when drain flows to ocean) are in 
some instances higher than 33% year-round. The SCCWRP study will thus provide a 
basis in subsequent analyses for estimating the degree of anthropogenic contribution to 
these exceedance levels.  
 
C-11.3.4 Ambient Coastal Receiving Water Monitoring 
 
The ambient coastal receiving water (ACRW) program component (Figure C-11.17) 
includes both toxicity testing (with marine test organisms) and analyses of water 
chemistry. Except for Dana Point Harbor, the toxicity testing and the water chemistry 
analyses from prior years had been performed only on samples from the stormdrain 
discharges.  This year included analyses of dry weather samples from the receiving 
waters for five of the stormdrains. Table C-11.20a presents the standard aqueous 
chemistry results, with exceedances of the acute saltwater CTR criteria for metals in bold 
font.  Table C-11.20b presents the expanded suite of analytes monitored during storms 
on November 30, 2007 and January 24, 2008.  Table C-11.21 is a summary of the 
numbers of acute CTR exceedances at each sampling station and Table C-11.22 presents 
the aqueous toxicity testing results.  
 
Table C-11.21 shows that the CTR exceedances in stormwater were primarily due to 
copper, with a smaller number due to nickel and zinc.  Exceedances of CTR criteria in 
dry weather samples were seen less often and were mostly of the copper criterion.  The 
two dry-weather samples from North Beach Creek (DSB-5) showed exceedances of the 
criteria for dissolved cadmium, nickel, and zinc.  The dry weather samples from Dana 
Point Harbor in the East Basin (DAPTEB) and the West Basin (DAPTWB) each had a 
concentration of dissolved copper slightly above the copper criterion.   The dry-weather 
and stormwater discharges from North Beach Creek showed the most exceedances of 
CTR criteria.   
 
Malathion was rarely found in the dry weather discharges but was found in nearly 
every stormwater runoff sample from the stormdrains and creeks.  The highest 
concentration (590 ng/L) of the year at an ACRW drain was found at the Salt Creek 
mouth (SCM-1) during the storm on January 24, 2008.  The expanded chemical analyses 
conducted on the stormwater runoff samples collected on November 30, 2007 and 
January 24, 2008 showed detectable levels of synthetic pyrethroid pesticides at several 
sites with the greatest concentrations at the Niguel Marine Life Refuge drain (NI-1).  
Polycyclic aromatic hydrocarbons were detected in the highest concentrations in the 
discharge from one of the Doheny State Beach stormdrains (DSB-3) on November 30, 
2007.  High molecular weight PAHs are products of combustion and are most likely the 
result of street runoff.      
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The greatest toxicity observed in the sea urchin fertilization tests was from the analysis 
of dry weather runoff samples from Laguna Beach Marine Life Refuge drains (LB-2), the 
Niguel Marine Life Refuge drain (NI-1), and San Juan Creek mouth (SJC-1).   Only the 
sample from Niguel Marine Life Refuge drain however, had concentrations of dissolved 
metals that could account for the toxicity.    
 
Nine of the fifteen samples of stormwater runoff from the drains showed TUa’s greater 
than 1.0 for the acute toxicity tests with mysids.  Each of these nine samples except the 
sample from San Juan Creek (SJC-1) had concentrations of synthetic pyrethroid 
pesticides that could account for the toxicity testing results.  The greatest TUa (19.6) was 
measured in the sample collected from the Niguel Marine Life Refuge drain on 
November 30, 2007.   There are two years of Program data for the 48-hr acute toxicity 
tests with mysids.  The data from analysis of stormwater at the ACRW stormdrains this 
year showed the highest TUa’s.   
 
Figure C-11.18 shows the level of aquatic toxicity, dissolved metals, Diazinon, and 
Malathion in dry-weather discharges from four drains on September 13, 2007.  Note that 
the concentrations of dissolved metals were unusually high in the discharge from the 
North Beach Creek drain (DSB-5) and the Niguel Marine Life Refuge drain (NI-1).  The 
toxicity testing results for urchin fertilization and embryo development at NI-1 are 
reflective of these metal levels but the toxicity results for DSB-5 just show a minor effect 
in the embryo development test.   The samples from drain #2 in the Laguna Beach 
Marine Life Refuge (LB-2) show a significant impact (TUc=16) in the urchin fertilization 
test; the dissolved metals concentrations were relatively low however.   Similarly the 
discharge from DSB-3 in the Doheny State Beach showed a significant impact in the 
urchin embyro development test and had relatively low dissolved metals 
concentrations.    
 
Figure C-11.19a shows the toxicity testing and significant water chemistry results for the 
discharges from five of the ACRW drains during a storm on November 30, 2007.  Figure 
C-11-19b shows the similar data for a storm on January 24, 2008.  Nearly every sample 
from the two storms showed significant toxicity in the mysid survival and growth tests.  
Of the drains that showed significant toxicity, the corresponding water chemistry from 
all of but one of the samplings (San Juan Creek mouth (SJC-1 on 1/24/08) showed levels 
of pesticides (organophosphate and/or pyrethroid) that could have contributed to the 
toxicity.  The concentrations of Malathion and pyrethroid pesticides were generally 
greater in the January storm.   Toxicity was observed less frequently and at relatively 
lower magnitudes (i.e. lower TUc) in the sea urchin fertilization and embryo 
development tests.  For all of the samples (expect SJC-1) in which toxicity to urchins was 
found, the dissolved metals concentrations were high enough to account for the results.   
TIEs conducted last year on discharges from ACRW drains concluded that toxicity 
observed in the urchin tests were the result of a variety of toxicants including metals, 
surfactants, or non-polar surfactants.   
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During this year, dry weather monitoring of the receiving waters was conducted 
downcoast of five of the ACRW stormdrains.  Water chemistry and aqueous toxicity was 
measured.  Table C-11.23 and Figure C-11.19c summarize the results of the toxicity 
testing for these special samplings.  The data suggest that that the discharges from LB-2 
on 9/13/07, from NI-2 on 10/11/07, and SJC-1 on 5/13/08 contributed to the minor 
toxicity (with respect to the urchin tests) observed in samples from the surfzone.  The 
water chemistry data from those samplings from the surfzone however did not reveal 
anything that could have caused this toxicity. 
 
A comparison of the detailed toxicity results (Table C-11.22) with the aquatic chemistry 
results (Table C-11.20a-b) does not provide any comprehensive insight into the pattern 
of toxicity observed. While some toxicity was unexplained by the available water 
chemistry several samples contained levels of toxicants which should have caused 
greater toxicity than observed.  The former observation suggests that more phase I TIEs 
be conducted while latter suggests other that substances or conditions may have been 
present that caused a buffering of the expected toxicity.  It is well documented in the 
literature that soluble metal-complexes can form with organic ligands reducing expected 
toxicity.   
 
C-11.3.5 Dry Weather Reconnaissance 
 
Although the dry weather period (May 1 – September 30) does not precisely match the 
Program’s reporting period (July 1 – June 30), the data through the end of the current 
dry weather period are included in this report. 
 
For reference, the dry weather program monitoring results from both regions for the 
reporting period are presented in Attachment C-11-IV. 
 
This report section summarizes basic monitoring results. Additional information on the 
permittees’ activities to follow up on these data with source identification and other 
efforts are presented in Chapter 10. 
 
The dry weather monitoring program design includes both random (sampled three 
times each dry weather period) and targeted sites (sampled five times each dry weather 
period) (Figure C-11.20). The purpose of the random sites is to define an average 
background condition in urban stormdrains. The purpose of the targeted sites is to focus 
specifically on stormdrains and/or locations known or thought to be sources of urban 
pollutants. A site (either random or targeted) was classified as problematic only when a 
pollutant was outside a tolerance interval bound (calculated from the entire set of 
random sites) or a control chart bound (calculated from the history of data at each site) 
on two consecutive sampling periods.  
 
Each year, sites are evaluated and may be eliminated from the monitoring program if 
they meet the following criteria: 
 
 Chronically dry (no dry weather flows); 
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 Data does not indicate a pollution source in the drainage area (very few tolerance 
interval exceedances, and none consecutively for the same constituent in the last 
year); 

 A source investigation has been completed that identifies and eliminates the source 
of the pollutant(s) causing the consecutive tolerance interval exceedances. 

 
This methodology allows jurisdictions to move on from drains that are dry or no longer 
represent dry runoff problems and focus resources on parts of their MS4 that have not 
previously been monitored for dry weather flows.  
 
During the 2008 monitoring year, the San Diego Region DWMP observed consecutive 
exceedances of a tolerance interval bound at six random sites and fourteen targeted sites 
(Table C-11.24). There were no instances in which data points exceeded either the 
Shewart or CUSUM control chart bounds on consecutive sampling events. Table C-11.24 
shows that a wide range of constituents exceeded the tolerance interval bounds, 
including metals, pesticides, nutrients, surfactants, total chlorine, and pathogen 
indicator bacteria.  Table C-11.24 also shows that some issues are chronic such as the 
nitrate, MBAS, and total coliform concentrations in AVJ01P28; and the Malathion, nickel, 
and zinc concentrations at DPL0102.      
 
C-11.3.6 Dana Point Harbor Monitoring 
 
Monitoring at Dana Point Harbor (Figure C-11.21) was based on the Triad approach, 
and included benthic infaunal, sediment toxicity, and sediment chemistry analyses. 
Table C-11.25 shows the sediment chemistry and sediment toxicity testing results and 
Table C-11.26 the benthic infauna community analysis. Table C-11.27 describes the BRI 
scoring ranges in terms of amount of deviation from reference condition. 
 
Table C-11.25 shows that, as in last two years of data, the sediment from sites at the end 
of the major stormdrains contained substances that exceeded the NOAA Effects Range 
Median (ERM) concentrations  Both samples from DAPTEB (East Basin) and DAPTWB 
(West Basin), and one of the two samples from DAPTLB (near the launch ramp 
bulkhead) exceeded the ERM for copper. Both of the samples from DAPTEB contained 
zinc above the ERM.  The sample from the fall of 2007 at DAPTWB contained Chlordane 
above the ERM. Chlordane above the ERM had been seen in sediment at this site and 
DAPTEB in the previous two years.  In addition, throughout the harbor, copper, lead, 
cadmium and zinc were consistently at concentrations that would be considered 
anthropogenically enriched by SCCWRP’s iron normalization analysis. As in the 
previous years the particle size distribution in the sediments changed markedly between 
the fall 2007 and spring 2008 samplings, with several stations showing large increases or 
decreases percent silt/clay. These changes were not correlated with changes in 
chemistry concentrations or in toxicity. 
 
During the past monitoring year, toxicity was high only at DAPTEB (near outlet of 
Golden Lantern stormdrain) in the fall 2007 sampling.  The sediment at this site showed 
highly toxic results in the fall samplings of 2005 and 2006.  Figure C-11.23 shows the 
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results of the sediment toxicity analyses conducted during the last four years.  At most 
of the sites the toxicity ranged from moderately toxic to non-toxic. At DAPTEB however 
the toxicity ranged from highly toxic in the fall samplings to non-toxic in the spring 
samplings during the last three years.  This pattern would suggest that toxicity at that 
sampling builds up during the dry season and is possibly scoured away from the 
sampling site during the storm season. 
 
The sediment chemistry and toxicity at DAPTDC are representative of relatively 
localized urban runoff impacts to the Harbor.  The monitoring location is near the outlet 
of the parking lot drain from the Ocean Institute and is not in an area of the marina with 
a high concentration of moored vessels, in stark contrast to the other monitoring sites.  
The particle size distribution of the sediment is generally much coarser than other 
monitoring sites in the Harbor and consequently is less likely to have absorbed urban 
pollutants.  The sample collected in the spring of 2008 however had a much higher silt 
content than normal.  The concentrations of copper and zinc in the sediment are lower 
than an other monitoring location in the harbor. 
 
The State Water Quality Control Board’s current effort to develop sediment quality 
objectives (SQO) for bays and estuaries has shown, using a large dataset from across the 
state, that the relationship between sediment chemistry and toxicity is very noisy at best. 
This is due to the fact that the bioavailability of contaminants in the sediment is highly 
variable and is affected by a number of poorly understood factors, making it extremely 
difficult to draw firm conclusions about the relationship between sediment chemistry 
and toxicity on a site-specific basis. The pending SQOs will provide a rigorous 
assessment framework for combining sediment chemistry, sediment toxicity, and 
benthic infauna data for site and waterbody assessment. 
 
Figure C-11.22 and Table C-11.28 provide a larger regional context for assessing the 
Dana Point sediment toxicity results. Table C-11.25 shows that sediment toxicity values 
for individual sites in Dana Point Harbor, which, except for station DAPTEB in the fall 
of 2007, average less than 10% mortality, are less toxic than about 30% of the stations in 
the Bight ‘03 study. It is important to note that the data from the Bight Program are not 
strictly comparable to the monitoring data from Dana Point Harbor because they were 
collected on the random Bight Program sampling grid, while the NPDES monitoring 
program has deliberately sited stations in locations (i.e., at the mouths of stormdrains) 
more likely to be contaminated by urban runoff. Despite this, a subjective comparison 
shows that sediment toxicity at Dana Point Harbor is below average for bays and 
harbors in the Southern California Bight (Figure C-11.22, Table C-11.28), as documented 
in the Bight ‘03 report on sediment toxicity.  
 
The Bight ‘03 survey documented an increase in the average sediment toxicity in Dana 
Point Harbor relative to the Bight ‘98 survey. Although the sites from the Bight ‘03 
survey were not near the outlets of stormdrains, the two sites in the harbor (4 total sites) 
which showed the greatest toxicity were in areas of limited circulation where finer 
sediments would deposit. While temporal variability in sediment toxicity may result 
from changes in the physical and chemical characteristics of the sediment, the Bight ‘03 
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sediment toxicity report illustrates that these relationships are too variable to provide a 
basis for site-by-site explanations of shifts in toxicity levels.  
 
The benthic response index (BRI) (Table C-11.26, Figure C-11.24a) shows that benthic 
infauna communities in Dana Point Harbor ranged from those typical of reference and 
low disturbance habitats during the fall and spring at Stations DAPTLR and DAPTDC to 
high disturbance at Station DAPTEB in the spring. Abundance and diversity was 
greatest at Station DAPTDC in the back of the Harbor and least at Station DAPTWB 
located in the west basin docks. BRI scores at each station did not show a clear seasonal 
pattern. When BRI scores for the previous five years since 2002 were averaged, all Dana 
Point Harbor sites fell into the moderately disturbed category, except Station DAPTDC 
which fell into the low disturbance category and DAPTLR which spanned the low and 
moderate disturbance categories (Figure C-11.29b).  
 
The Program’s sediment chemistry alone is not predictive of benthic community 
conditions. While DAPTDC had the lowest sediment toxicity, Figure C-11.30 shows that 
there was no overall consistent relationship between BRI scores and sediment toxicity. 
The figure shows only a weak relationship between toxicity and poorer benthic 
community conditions (i.e., higher BRI score). However, this relationship appears to be 
driven by the single data point at the right of the figure, which represents the very low 
survival in a fall sampling at station DAPTEB.  This suggests that effects on the benthic 
infaunal community may not be driven by sediment toxicity, or else driven by toxicity 
only at the extreme, but by other factors such as physical disturbance. It also suggests 
that simple sediment chemistry values do not reliably predict potential toxicity, except 
perhaps at the extremes. These relationships are currently under investigation as part of 
the State Water Resources Control Board’s Sediment Quality Objectives project. The 
findings and guidance from that effort will be applied by the Program as they become 
available. 
 
C-11.3.7 Aliso Creek Bacterial Indicator Monitoring 
 
Trends in fecal coliform concentrations, relative to the relevant REC1 water quality 
standard, are shown in Figures C-11.26 and C-11.27 for the BMP evaluation and trend 
tracking sites in the Aliso Creek watershed, respectively. The purpose of the BMP 
evaluation sites is to determine whether focused efforts in specific sub-drainages result 
in downward trends in fecal coliform concentrations, both in the drain and the receiving 
waters of the Creek. The purpose of the trend tracking sites in the lower portion of the 
watershed is to assess whether the cumulative efforts at bacterial source identification 
and source control in the watershed result in lower concentrations of fecal coliform in 
those areas where human use, and therefore the potential for human health impacts, is 
the highest. 
 
Figures C-11.26 and C-11.27 show the monthly geomeans for the late summer / early 
fall period that is the current focus of the monitoring effort, extending back to the 
beginning of the 13225 Directive Monitoring Program.  A comprehensive analysis of 
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these data can be found in Exhibit 13-Section 2: The Aliso Creek Watershed Action 
Plan Annual Report. 
 
C-11.3.8 Additional Comparisons to CTR 
 
Aquatic chemistry samples from several components of the water quality monitoring 
program (urban stream bioassessment, long-term mass loading, ambient coastal 
receiving water monitoring) are evaluated in comparison to thresholds established in the 
CTR. While such CTR thresholds are available for only a portion of the constituents 
measured in the program’s samples, the combination of CTR exceedances from all 
available program components provides an overview of contamination patterns across 
the region.  
 
Table C-11.29 summarizes exceedances of acute CTR criteria for all water quality 
monitoring stations in the San Diego region. For purposes of this assessment, all 
program components (bioassessment, mass loading, ambient coastal) were combined 
into one dataset, in order to better represent the spatial pattern of exceedances across the 
region. 
 
Exceedances overall are predominantly due to copper, with a much smaller percentage 
due to nickel and zinc. Exceedances of the CTR for cadmium, lead, and silver were 
extremely rare and thus not included in Table C-11.29. Most of the copper exceedances 
were of the saltwater criterion and these generally occurred during storms. Figures C-
11.30 and C-11.31 visually summarize these regional patterns, using the data presented 
in Table C-11.29. 
 
Within these larger patterns, the CTR exceedance data help identify locations where 
targeted special studies to identify upstream sources should be considered.  Exceedances 
of CTR criteria during a single year alone should not be the only factor influencing the 
initiation of source identification studies.  Other factors include: temporal variability (are 
the exceedances seen every year?); sensitivity of the receiving waters (ACRWs should 
receive higher priority); volume of discharge (channels with large watersheds will 
generate greater volumes of stormwater runoff and cause greater spatial impact in the 
receiving waters); and magnitude of the concentration (the sources of concentrations 
slightly exceeding the saltwater criterion for copper would be difficult to track).   
   
C-11.4 Summary 
 
The sixth year of monitoring under the Third Term Permit has expanded the 
information available for regional and watershed assessment of receiving water 
conditions and potential impacts on these from urban runoff. The expanded scope of the 
monitoring program encompasses not only inland creeks and streams but coastal 
receiving waters as well.  
 
The monitoring data reviewed above expand our understanding of year-to-year 
variability in conditions, as well as highlighting those patterns that tend to persist over 
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time. These results have enabled the Program to identify specific locations of potential 
concern and to document how these respond to changes in yearly rainfall and to 
management actions. An expanded emphasis on displaying data in a regional context 
has supported the identification of locations of concern by showing how indicators such 
as toxicity change across the region and between dry and wet weather conditions. 
 
The Urban Stream Bioassessment results confirmed the broad patterns identified in last 
year’s analysis. These included: 
 
 Greater impact to the biological community in the lower portions of watersheds 
 Low levels of pollutant concentrations and aquatic toxicity 
 The absence of a relationship between biological patterns and either aquatic 

chemistry or aquatic toxicity 
 A relationship between biological patterns and some physical habitat parameters. 

 
A more in-depth analysis of the relationship between IBI and physical habitat 
components have continued to validate the Program’s prior conclusion that changes in 
physical habitat condition are correlated with, and possibly responsible for, impacts on 
the instream biological community. As a result of the findings listed above, the Program 
is considering focusing bioassessment monitoring on the spring season and 
reprogramming effort now allocated to the fall sampling to further studies of the 
relationships between physical habitat and IBI scores. A similar option was offered by 
the Regional Board in monitoring program section of the tentative order for the 4th Term 
Permit.  While there are consistent differences (during average rainfall seasons) between 
fall and spring biological communities, both tell the same story about spatial pattern and 
the relationship to potential explanatory variables. Other programs, such as SWAMP, 
the San Gabriel River Regional Watershed Monitoring Program, and the Los Angeles 
County Stormwater Program, focus on the spring index period. Additional studies of 
the effects of physical habitat modification would include further analyses of available 
data, comparison of results with those obtained by other bioassessment monitoring 
programs, and potentially field experiments to assess whether remediation of specific 
habitat features would improve biological condition. 
 
The Mass Emissions program continued to add to the database from which a long-term 
record of stormwater loads will be generated. Experience in the Santa Ana Region has 
demonstrated that a long time period is necessary in order to separate trends from 
background variability.  
 
Exceedances of the CTR acute toxicity criteria for metals were relatively frequent, with 
more than 60% of stormwater samples containing one or more dissolved metals in 
concentrations exceeding CTR saltwater criteria. Copper concentrations exceeded the 
CTR saltwater criterion for acute toxicity most often exceedances seen at all of the 
stations.  Exceedances of the acute criterion for nickel were seen at only one station 
(Prima Dechecha) in nearly half of its samples.  The percentage of exceedances of the 
CTR saltwater criteria for acute toxicity was similar to the past two years (~60%) and 
was much greater than the 2004–05 monitoring year (~7%). These differences from the 
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2004-05 year are most likely due to the lower rainfall totals during the last three years 
relative to 2004–05. Exceptionally wet years, such as 2004–05, tend to wash off the land 
surface, preventing the buildup of larger amounts of contaminants, and reducing the 
concentration of such contaminants in runoff.  
 
Substantial toxicity (TUc > 16 toxic units) in the sea urchin fertilization and/or 
development tests conducted on the composite stormwater samples collected at five 
sites on January 23-24, 2008.  Each of these samplings consisted of a 24-hour composite 
period initiated three hours after the onset of stormwater flow at the respective site.   
Substantial toxicity was also measured in the mysid survival and/or growth tests on 
samples from three of those five sites.  The usual water chemistry analyses were 
expanded on this date to attempt to provide more insight into the causative agents in the 
toxicity testing results.  Expanded water chemistry analyses were also conducted on the 
first flush samples from these five drains. 
 
Aside from the high level of dissolved zinc in one of the samples the available water 
chemistry data did not explain the toxicity observed in the urchin tests at the other sites.  
Phase I TIEs conducted last year showed that substances other than metals were 
responsible for effects seen in the urchin tests.  These other substances included 
surfactants and non-polar surfactants.  
 
The toxic results seen in the mysid tests were also inconsistent with the available water 
chemistry data.   For two of the samples there was no consistency in the results of the 
two different toxicity tests (chronic survival and growth) for evaluating the effects on 
mysids.  The TUa values for the acute toxicity (48-hr) tests for mysid survival at these 
two sites were not consistent with the results from the chronic (7-day) survival tests.  
These differences between the acute and chronic results would suggest that the toxicants 
responsible for the chronic toxicity were slow acting.   In one of the samples, the mysid 
survival and growth showed more consistent values of TUc but the available water 
chemistry data did not explain this toxicity.  TIEs conducted last year showed that 
metals, surfactants, and non-polar organic compounds were responsible for toxicity seen 
in some of the mysid tests. 
 
With the exception of one drain, the first flush samples from the January 24, 2008 storm 
had higher levels of pesticides and polycyclic aromatic hydrocarbons (PAHs) than the 
24-hr periods after the first flush.  The first flush sample from Prima Deshecha Channel 
had very high concentrations of several different synthetic pyrethroid pesticides. 
 
While somewhat puzzling, the results from the sampling conducted on January 24, 2008 
did show that several different synthetic pyrethroid pesticides are being detected 
relative to previous years.  The available literature values for LC50‘s of these pesticides to 
mysids would suggest that higher toxicities should have been seen in the samples than 
were reported.  Since these compounds are extremely insoluble it is possible that they 
are bound to particulates and are not viable toxicants in the aqueous toxicity tests. 
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The analysis of the Coastal Stormdrain Outfall monitoring data was improved in the 
2005-06 monitoring year by the ability to clearly separate dates when drains were 
flowing to the ocean. This permitted a more reliable identification of drains that were 
impacting their nearby receiving waters.  
 
Analysis of monitoring data was used to prioritize sites of particular interest.  Sites were 
selected which had a high proportion of samples that exceeded the AB-411 ocean water 
sports contact standards and had statistically significant correlations between the 
concentrations of bacterial indicators in the stormdrain and in the surfzone.  Additional 
subjective weight was given to those drains that ranked highly on these criteria at times 
when the drain was flowing to the ocean, on the assumption that this condition best 
represents the times when the drain is impacting the surfzone.  Finally, each drain’s 
discharge rate was considered in assessing its potential to affect the surfzone. The drains 
selected using this year’s data are: 
 

• SCM-1 (Salt Creek mouth) 
• POCHE (Prima Deshecha Channel mouth) 
• PICO (Segunda Deshecha Channel mouth) 
• SJC-1 (San Juan Creek mouth) 
• ACM-1 (Aliso Creek mouth) 
• PIER (San Clemente Pier) 

  
These sites are the same as those identified last year with the addition of the site at San 
Clemente Pier (PIER).  The San Clemente Pier drain was given high priority ranking due 
to a high proportion (24.6%) of sampled days during the AB411 season for which at least 
one AB411 single sample standard was exceeded in the surfzone.   
 
The receiving waters of the Segunda Deshecha channel (PICO) in San Clemente have 
continued to show a high proportion of AB411 single sample standard exceedances and 
strong statistical relationships between the concentration of all three indicators in the 
stormdrain relative to those its the receiving waters.  The construction phase of the 
Segunda Deshecha channel diversion project has been recently completed. Once 
operational testing is finalized, dry-weather diversion to the sanitary sewer should 
improve conditions in the surfzone during the AB411 season. 
 
At Poche Beach (POCHE) and Salt Creek (SCM-1) the receiving waters near the 
respective stormdrain–surfzone interfaces have also continued to show high exceedance 
rates and strong regression relationships for all three indictors.  At the outlet of Salt 
Creek, the City of Dana Point’s ozone treatment system has reduced the level of bacteria 
in dry-weather discharges significantly and the water quality in the surfzone at Monarch 
Beach (just north of the Creek) has improved.   Operational testing of the ultraviolet 
treatment system in lower Prima Deshecha Channel is on-going.   
 
The six years of monitoring data from the Ambient Coastal Receiving Waters Program 
demonstrate a large degree of variability in conditions at the ambient coastal sites.  The 
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relationships between water chemistry and aqueous toxicity in stormwater were much 
clearer than observed in the mass emissions program.   As in the mass emission program 
detectable levels of synthetic pyrethroid pesticides were found in many of the 
stormwater samples. 
 
This year include dry weather monitoring of water chemistry and aquatic toxicity in the 
surfzone of five of the drains.  For four of the sites samples were collected concurrently 
from the drain and the respective receiving waters.  In three of these six paired 
samplings, the toxicity (urchin fertilization or embryo development) in the surfzone 
sample appeared to be related to the toxicity observed in the stormdrain sample.  The 
concentrations of dissolved metals in the surfzone however did not account for this 
toxicity.  
 
The Dana Point Harbor monitoring used a triad approach (benthic infauna, sediment 
toxicity, sediment chemistry) to identify patterns and to attempt to link causes (i.e., 
sediment chemistry) to effects. While the BRI scores showed consistent patterns in the 
benthic infaunal community, these were only weakly related to sediment toxicity and 
not at all related to sediment chemistry. The monitoring points (DAPTEB and DAPTWB) 
near the outlets of the two largest stormdrain outlets in the harbor consistently show 
copper concentrations greater than NOAA Effects Range Median (ERM) values.  The 
concentration of Chlordane in sediment was also found above the ERM at DAPTWB in 
one of the two samplings.   As noted in last years report there is a seasonal pattern of 
sediment toxicity at DAPTEB which is located near the outlet of the Golden Lantern 
Stormdrain.  For the last three years, the sediment toxicity was very high in the fall 
samplings and low in the spring samplings.  While the sediment chemistry at this 
location is generally poorer than other monitoring locations in the harbor there are no 
seasonal differences as are seen in the toxicity results.   
 
The Dry Weather Reconnaissance monitoring effort continued to identify specific 
locations that meet the criteria for targeted source identification efforts. A number of 
instances (described in more detail in Chapter 10) were forwarded to the responsible for 
investigation and resolution. 
 
C-11.5 Quality Assurance / Quality Control Evaluation 
 
The quality of data produced by each of the three contractor laboratories and the Public 
Health Laboratory was evaluated by submitting quality assurance (QA) samples to the 
labs with each batch of environmental samples. Many of the (QA) samples were 
synthetic, comprised of aliquots of prepared standard solutions in ultra-pure 
(Nanopure) water matrices.  The level of total dissolved solids (TDS) in each of the 
synthetic samples was adjusted with Ultrex grade sodium chloride to simulate 
comparable levels of TDS in environmental samples.  These samples were used to assess 
the accuracy of each laboratory.  Splits of the environmental samples were also 
submitted to evaluate the precision of the laboratories.   
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The contractor laboratories also conduct internal quality control programs utilizing 
certified reference materials (CRMs), spiked and replicate samples.  
 
The quality of analyses performed by Dry-weather Reconnaissance monitoring staff was 
maintained by routinely requiring these staff to analyze synthetically prepared 
standards.   
  
The results of the quality assurance program are summarized in tabular and graphic 
form in Attachment C-11-X.  Control charts were created to show the performance of the 
laboratories over the course of the monitoring year.  The upper (UCL) and lower (UCL) 
control limits are shown on each of the control charts. 
 
The results of the QA program show that: 
 
• The accuracy of analyses for pathogen indicator bacteria met the acceptance criteria 

provided by the QA sample vendors.   
• The analyses for nutrients and trace metals in freshwater were generally good for 

precision. Nutrient accuracy showed a low recovery for total suspended solids. 
• The data from analyses of synthetically prepared samples showed a low recovery 

bias for extended trace metal analyses in salt water pertaining to beryllium, mercury, 
cadmium, silver and thallium.  

• Many of the recoveries in the analyses of Oil and Grease were consistently below the 
acceptable range for recovery. The Program will work with the lab to resolve this 
issue. 

• The recoveries in the analyses of organophosphate pesticides precision were 
generally good with Malathion showing declining toward trend end of year. The 
accuracy recoveries were within the acceptable range with a wider and less 
consistent distribution. The Program will work with the contract laboratory to 
improve the quality of these analyses. 

    
The accuracy of field chemical analyses in the Dry-weather reconnaissance programs 
was generally acceptable with the exception of the analyses for nitrate + nitrite.  Six of 
the seven check samples produced recoveries outside the control limits set for the 
program.  
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Table C-11.1 Applicable Water Quality Guidance for the Protection of Aquatic Life 
Water Quality California Toxics Rule (CTR) CTR Ocean Plan Region 8/9 Basin Plans 
Measurement Freshwater dissolved metals Saltwater Toxic Mat. Limits   
   Dissolved Total    
  H=ln(water hardness in mg/L as CaCO3) metals metals   
          
Lead ug/L 4 day =[1.462-0.146H][exp(1.273H-4.705)] 4day = 8.1 Daily max = 8   
H=ln Hardness 1 hour =[1.462-0.146H][exp(1.273H-1.460)] 1hr = 210 Inst. max = 20   
           
Cadmium ug/L 4 day = [1.107-0.042H][exp(0.7852H-2.715)] 4day = 9.3 Daily max = 4   
  1 hour = [1.137-0.042H][exp(1.128H-3.6867)] 1hr =42 Inst. max = 10   
          
Hexavalent  4day = 50 Daily max = 8   
Chromium ug/L  1hr = 1100  Inst. max = 20   
          
Nickel ug/L 4 day = 0.997[exp(0.846H+0.0584)] 4day = 8.2 Daily max = 60   
  1 hour = 0.998[exp(0.846H + 2.255)] 1hr = 74 Inst. max = 150   
          
Copper ug/L 4 day = 0.96[exp(0.8545H-1.702)] 4day = 3.1 Daily max = 12   
  1 hour = 0.96[exp(0.9422H-1.70)] 1hr = 4.8 Inst. max = 30   
          
Silver ug/L  1hr = 1.9 Daily max = 2.8   
  1 hour = 0.85[exp(1.72H-6.52)]  Inst. max = 7   
          
Zinc ug/L 4 day = 0.986[exp(0.8473H+0.884)] 4 day = 81 Daily max = 80   
  1 hour = 0.978[exp(0.8473H+0.884)] 1 hr = 90 Inst. max = 200   
          
Turbidity    Natural       Max. increase 
       
     0-50 NTU     20% over natural 
     50-100 NTU               10 NTU 
     >100 NTU     10% over natural 
        6.5 - 8.5 freshwater 
pH    7.0 - 9.0 saltwater (SDR) 
     7.0 - 8.5 saltwater (SAR) 
          
Dissolved Oxygen    >5.0 mg/L MAR & WARM 
     >6.0 mg/L COLD 
         
Unionized Ammonia*    SDR = 0.025 in receiving waters 
     SAR (See below) 
     
                        [NH4-N]+[NH3-N]   2729.92 
* [Unionized Ammonia] =                                     -------------------------- where  pka = 0.09018 +  ---------------------------------- 
        1+10(pKa-pH)       T 
T= degrees Kelvin = C+273.16     
     
 SAR Unionized Ammonia (UIA) Criteria for waterbodies designated as WARM   
Acute Objective = 0.822[0.87/FT/FPH/2] where Chronic Objective = 0.822[0.87/FT/FHP/RATIO] where 
FT= 100.03(20-T) 0<T<25oC FT= 100.03(20-T) 0<T<20oC 
FT=0.7079             25<T<30oC FT=1 20<T<30oC 
FHP=[1+10(7.4-pH)]/1.25 6.5<pH<9 FHP=[1+10(7.4-pH)]/1.25 6.5<pH<8 
FHP=1 8<pH<9 FHP=1 8<pH<9 
 24[10(7.7-pH)]  
 RATIO = 

1+10(7.4-pH) 
6.5<pH<7.7 

RATIO=13.5 7.7<pH<9 
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Table C-11.2 Applicable Sediment Quality Guidelines for 
the Protection of Marine Aquatic Life 

NOAA's Screening Concentrations  
     

Metals (ppm) ER-L ER-M 
     
Cadmium 1.2  9.6  
Chromium 81  370  
Copper 34  270  
Lead 46.7  218  
Nickel 20.9  51.6  
Silver 1.0  3.7  
Zinc 150  410  
     

Organics (ppb)    
     
Acenaphthene 16  500  
Acenaphthylene 44  640  
Anthracene 85.3  1100  
Fluorene 19  540  
2-Methyl naphthalene 70  670  
Naphthalene 160  2100  
Phenanthrene 240  1500  
Low molecular weight PAH 552  3160  
Benzo(a)anthracene 261  1600  
Benzo(a)pyrene 430  1600  
Chrysene 384  2800  
Dibenzo(a,h)anthracene 63.4  260  
Fluoranthene 600  5100  
Pyrene 665  2600  
High molecular weight PAH 1700  9600  
Total PAH 4022  44792  
Chlordane 0.05  6  
p,p' –DDD 2  20  
p,p' –DDE 2.2  27  
p,p' –DDT 1  7  
Total DDT 1.58  46.1  
Dieldrin 0.02  8.0  
Total PCBs 22.7  180  

ER-L - Effects Range Low 
 
The ERL represents the concentration 
corresponding to the 10th percentile in 
toxicity testing.  No effects are likely below 
the ER-L.   
 
ER-M - Effects Range Median 
 
The ERM represents the concentration 
corresponding to the 50th percentile or 
median value.  Effects are likely above the 
ER-M. 

 
SCCWRP Iron Normalization Regression Coefficients 

Iron (% dry) Sample Size r2 Slope Intercept 
 + 99% 

Prediction 
Versus     (m) (b) Interval 

Cadmium (mg/dry g) 83  0.734  0.0978 0.0055 0.1274 
Chromium (mg/dry g) 88  0.882  16.50 -0.021 11.56 
Copper (mg/dry g) 96  0.833  7.40 -2.01 6.50 
Lead (mg/dry g) 103  0.738  4.350 0.0836 5.199 
Nickel (mg/dry g) 110  0.533  9.850 -0.407 19.596 
Silver (mg/dry g) 99  0.581  0.0795 -0.0183 0.1426 
Zinc (mg/dry g) 88  0.967  31.50 -1.95 15.45 
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Table C-11.3. IBI Metrics Used to Characterize Communities 
 

Metric Description Response to 
Impairment 

Richness Measures 
Taxa Richness Total number of individual taxa Decrease 
EPT Taxa Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) 

and Trichoptera (caddisfly) insect orders 
Decrease 

Ephemeroptera Taxa Number of taxa in the insect order Ephemeroptera (mayflies) Decrease 
Plecoptera Taxa Number of taxa in the insect order Plecoptera (stoneflies) Decrease 
Trichoptera Taxa Number of taxa in the insect order Trichoptera (caddisflies) Decrease 
Composition Measures 
EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae Decrease 
Sensitive EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae with 

tolerance values between 0 and 3 
Decrease 

Shannon Diversity  General measure of sample diversity that incorporates richness and 
evenness (Shannon and Weaver 1963) 

Decrease 

Tolerance/Intolerance Measures 
Tolerance Value Value between 0 and 10 weighted for abundance of individuals 

designated as pollution tolerant (higher values) or intolerant (lower 
values) 

Increase 

Percent Intolerant 
Organisms 

Percent of organisms in sample that are highly intolerant to impairment 
as indicated by a tolerance value of 0, 1 or 2 

Decrease 

Percent Tolerant 
Organisms 

Percent of organisms in sample that are highly tolerant to impairment 
as indicated by a tolerance value of 8, 9 or 10 

Increase 

Percent Dominant Taxa Percent composition of the single most abundant taxon Increase 
Percent Hydropsychidae Percent of organisms in the caddisfly family Hydropsychidae Increase 
Percent Baetidae Percent of organisms in the mayfly family Baetidae Increase 
Functional Feeding Groups (FFG) 
Percent Collector Percent of macrobenthos that collect or gather fine particulate matter Increase 
Percent Filterers Percent of macrobenthos that filter fine particulate matter Increase 
Percent Grazers Percent of macrobenthos that graze upon periphyton Variable 
Percent Predators Percent of macrobenthos that feed on other organisms Variable 
Percent Shredders Percent of macrobenthos that shreds coarse particulate matter Decrease 
Abundance 
Estimated Abundance Estimated number of BMIs in sample calculated by extrapolating from 

the proportion of organisms counted in the subsample 
Variable 
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Table C-11.4. IBI Scoring Ranges for the Seven Metrics Included in the IBI Values 
 

 
 

Coleoptera Predator % Non-Insect
Taxa Taxa Taxa

All Sites 6 8 All Sites 6 8 6 8 All Sites All Sites

10 >5 >17 >18 >12 0-59 0-39 25-100 42-100 0-8 0-4

9 16-17 17-18 12 60-63 40-46 23-24 37-41 9-12 5-8

8 5 15 16 11 64-67 47-52 21-22 32-36 13-17 9-12

7 4 13-14 14-15 10 68-71 53-58 19-20 27-31 18-21 13-16

6 11-12 13 9 72-75 59-64 16-18 23-26 22-25 17-19

5 3 9-10 11-12 8 76-80 65-70 13-15 19-22 26-29 20-22

4 2 7-8 10 7 81-84 71-76 10-12 14-18 30-34 23-25

3 5-6 8-9 6 85-88 77-82 7-9 10-13 35-38 26-29

2 1 4 7 5 89-92 83-88 4-6 6-9 39-42 30-33

1 2-3 5-6 4 93-96 89-94 1-3 2-5 43-46 34-37

0 0 0-1 0-4 0-3 97-100 95-100 0 0-1 47-100 38-100

Very Poor Poor Fair Good Very Good
0-19 20-39 40-59 60-79 80-100

Metric Scoring Ranges for the Southern California IBI

Cumulative IBI Scores

Metric 
Score

EPT
Taxa

% Collector
Individuals

% Intolerant
Individuals

% Tolerant 
Taxa
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Table C-11.5. Decision framework for Interpreting Triad Results 
 

Chemistry 
 

Toxicity Benthic Alteration Example Conclusions Possible Actions or Decisions 

1. Exceedance of 
water quality 
objectives 

 

Evidence of 
toxicity  

Indications of 
alteration 

Strong evidence of pollution-
induced degradation 

 
 

Use TIE to identify contaminants of concern, based on TIE metric 
Initiate upstream source identification as a high priority 

2. No persistent 
exceedances of 
water quality 
objectives 

 

No evidence 
of toxicity 

No indications of 
alteration 

No evidence of current 
pollution-induced degradation 

Potentially harmful pollutants 
not yet concentrated enough 
to cause visible impact 

 

No immediate action necessary 
Conduct periodic broad scans for new and/or potentially harmful pollutants 

3. Exceedance of 
water quality 
objectives 

No evidence 
of toxicity 

No indications of 
alteration 

Contaminants are not 
bioavailable 

Test organisms not sensitive to 
problem pollutants 

 

TIE would not provide useful information with no evidence of toxicity 
Continue monitoring for toxic and benthic impacts 
Initiate upstream source identification as a low priority 
Consider whether different or additional test organisms should be 

evaluated 
 

4. No persistent 
exceedances of 
water quality 
objectives 

Evidence of 
toxicity  

No indications of 
alteration 

Unmeasured contaminant(s) or 
conditions have the potential 
to cause degradation 

Pollutant causing toxicity at 
very low levels 

 

Recheck chemical analyses; verify toxicity test results 
Consider additional advanced chemical analyses 
Use TIE to identify contaminants of concern, based on TIE metric 
Initiate upstream source identification as a medium priority 
 

5. No persistent 
exceedances of 
water quality 
objectives 

 

No evidence 
of toxicity 

Indications of 
alteration 

Alteration may not be due to 
toxic contamination 

Test organisms not sensitive to 
problem pollutants 

No action necessary due to toxic chemicals 
Initiate upstream source identification (for physical sources) as a high 

priority 
Consider whether different or additional test organisms should be 

evaluated 
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Chemistry 
 

Toxicity Benthic Alteration Example Conclusions Possible Actions or Decisions 

6. Exceedance of 
water quality 
objectives 

Evidence of 
toxicity  

No indications of 
alteration 

Toxic contaminants are 
bioavailable, but in situ 
effects are not demonstrable 

Benthic analysis not sensitive 
enough to detect impact 

Potentially harmful pollutants 
not yet concentrated enough 
to change community 

Determine if chemical and toxicity tests indicate persistent degradation 
Recheck benthic analyses; consider additional data analyses 
If recheck indicates benthic alteration, perform TIE to identify 

contaminants of concern, based on TIE metric 
Initiate upstream source identification as a high priority 
If recheck shows no effect, use TIE to identify contaminants of concern, 

based on TIE metric 
Initiate upstream source identification as a medium priority 
 

7. No persistent 
exceedances of 
water quality 
objectives 

 

Evidence of 
toxicity  

Indications of 
alteration 

Unmeasured toxic 
contaminants are causing 
degradation 

Pollutant causing toxicity at 
very low levels 

Benthic impact due to habitat 
disturbance, not toxicity 

 

Recheck chemical analyses and consider additional advanced analyses 
Use TIE to identify contaminants of concern, based on TIE metric 
Initiate upstream source identification as a high priority 
Consider potential role of physical habitat disturbance 

8. Exceedance of 
water quality 
objectives 

No evidence 
of toxicity 

Indications of 
alteration 

Test organisms not sensitive to 
problem pollutants 

Benthic impact due to habitat 
disturbance, not toxicity 

 

TIE would not provide useful information with no evidence of toxicity 
Initiate upstream source identification as a high priority 
Consider whether different or additional test organisms should be 

evaluated 
Consider potential role of physical habitat disturbance 
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Table C-11.6. Stream Bioassessment Monitoring Sites in 2007-08

Hydrologic Unit 
Station 

Designation  Location 
Station 

Coordinates  Elevation

San Mateo  CC-CR 
Christianitos Creek at Christianitos 

Road
 33o 27.996' 
117o 34.085' 240

San Clemente SD-AP
 Segunda Descheca upstream of 

Avenida
33o 26.618' 
117o 36.918' 110

TC-AP
 Trabuco Creek at the end of Avery 

Parkway
33o 32.385' 
117o 39.783' 230

San Juan Creek TC-DO  Trabuco Creek at Del Obispo Rd.
 33o 29.865' 
117o 39.966' 80

SJC-74  San Juan Creek at Highway 74
 33o 31.156' 
117o 37.514' 160

SJC-CC
 San Juan Creek between Camino 

Capistrano and I-5
 33o 29.519' 
117o 39.774' 70

Dana Point SC-MB 
Salt Creek at Monarch Beach Golf 

Links
 33o 28.991' 
117o 43.204' 60

AC-CCR  Aliso Creek at Country Club Rd
 33o 32.749' 
117o 43.959' 15

Aliso Creek ACJ01
 Aliso Creek in Aliso/Woods Canyon 

Park
 33o 32.610' 
117o 43.950' 75

AC-PPD  Aliso Creek at Pacific Park Dr. 
 33o 34.369' 
117o 42.984' 195

EC-MD  English Creek at Madero Dr
 33o 37.650' 
117o 40.823' 430

WC-WCT 
Wood Creek in Wood Canyon Park 

upstream of mile marker 2.0
 33o 34.151' 
117o 44.899' 145

Laguna LC-133 
Laguna Canyon Creek along Highway 

133
 33o 34.421' 
117o 45.786' 175

REF-CS  San Juan Creek at Cold Spring 
 33o 34.967' 
117o 31.409' 605

Reference Sites REF-BC 
Bell Creek in the Starr Ranch 

Audubon Sanctuary
 33o 38.168' 
117o 33.349' 0.1015

REF-TCAS
 Arroyo Trabuco upstream of Alder 

Spring
 33o 40.451' 
117o 32.058' 1510

REF-SVC1
Silverado Canyon downstream of 

Belha Way
 33o 44.751' 
117o 36.092' 1590
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Table C-11.7
Toxicity Testing at SDR Bioassessment Sites: 2007-08

Daphnia Magna Hyalella azteca Selenastrum
Survival Growth Growth

48hr TUa TUc TUc TUa 48hr TUa TUc TUc 96hr TUa TUc
AC-CCR 10/11/07 8:30 0.00 1 1 0.00 1 1 0.00 1
AC-CCR 5/14/08 11:16 0.00 1 2 0.00 1 1 0.00 1
ACJ01 10/11/07 9:15 0.00 1 1 0.00 1 1 0.00 1
ACJ01 5/14/08 7:30 0.00 1 1 0.00 1 1 0.00 1
AC-PPD 10/10/07 9:00 0.00 1 1 0.00 1 1 0.69 1
AC-PPD 5/13/08 10:15 0.00 1 1 0.00 1 2 0.00 1
EC-MD 10/10/07 9:42 0.00 1 1 0.00 1 1 0.69 1
EC-MD 5/13/08 11:00 0.00 1 1 0.00 1 >2 0.41 1
LC-133 10/11/07 11:26 0.00 1 1 0.00 1 1 0.41 1
LC-133 5/14/08 12:37 0.00 1 1 0.59 1
REF-BC 5/20/08 10:50 0.00 1 1 0.41 1
REF-CS 10/12/07 8:30 0.00 1 1 0.41 1
REF-CS 5/20/08 8:30 0.00 1 1 0.59 1
REF-TCAS 11/6/07 11:28 0.00 1 1 0.00 1
REF-TCAS 5/20/08 12:15 0.00 1 1 0.41 1
SC-MB 10/11/07 7:30 0.00 1 1 0.00 1
SC-MB 5/14/08 10:05 0.00 1 1 0.41 1
SD-AP 11/6/07 10:45 0.00 2 >2 0.41 1
SD-AP 5/21/08 11:30 0.00 2 2 0.00 0.41 1
SJC-74 5/13/08 7:25 0.00 1 >2 0.41 1
SJC-CC 10/10/07 7:30 0.00 1 1 0.82 1
SJC-CC 5/13/08 7:30 0.00 1 1 0.00 1
TC-AP 11/6/07 11:30 0.00 1 1 0.00 1 1 0.69 1
TC-AP 5/21/08 12:30 0.00 1 1 0.00 1
TC-DO 10/10/07 8:05 0.00 1 2 0.59 1
TC-DO 5/13/08 8:30 0.00 1 >2 0.00 1
WC-WCT 10/11/07 10:20 0.00 1 1 0.00 1 1 0.00 1
WC-WCT 5/14/08 8:45 0.00 1 1 0.00 1 1 0.00 1

SurvivalReproductionSurvival
Fathead Minnow
Survival

Station Date

Ceriodaphnia
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Table C-11.8
Aqueous Chemistry at SDR Bioassessment Sites: 2007-08

Location Date Ty
pe

EC pH TEMP DO Cd Cr Cu Pb Ni Ag Zn As Se
uS C mg/L NTU uS mg/L

AC-CCR 10/11/07 8:30 DT 3161 7.74 16.14 8.52 5.58 3450 7.72 4.8 < 0.1 0.61 0.83 0.23 11 < 5 < 2 < 1 < 3 < 3 1.6 0.7 2.3 < 0.5 19 < 0.5 8.6 1215
AC-CCR 10/11/07 8:30 DF 0.56 < 0.5 1.4 < 0.5 18 < 0.5 8.7
AC-CCR 5/14/08 11:16 DT 3107 8.05 17.94 10.61 1.9 3150 8.07 3.67 0.1 0.51 0.6 0.17 < 5 < 5 < 2 < 1 < 3 < 3 1 < 0.5 1.9 < 0.5 17 < 0.5 4.1 3.5 5.9 1410
AC-CCR 5/14/08 11:16 DF 0.74 < 0.5 2 < 0.5 18 < 0.5 3.8 3.3 6.1
ACJ01 10/11/07 9:15 DT 3287 7.71 17.22 8.55 2.34 3450 7.73 7.31 0.14 1.26 0.93 0.27 < 5 < 5 < 2 < 1 < 3 < 3 2.6 < 0.5 2.2 < 0.5 32 < 0.5 14 1310
ACJ01 10/11/07 9:15 DF 0.81 < 0.5 1.4 < 0.5 31 < 0.5 10
ACJ01 5/14/08 7:30 DT 2953 7.83 16.82 6.08 1.3 3010 7.82 3.87 0.13 0.66 0.56 0.16 < 5 < 5 < 2 < 1 < 3 < 3 2.2 < 0.5 2.8 < 0.5 22 < 0.5 8.3 3.2 6.1 1060
ACJ01 5/14/08 7:30 DF 0.69 < 0.5 2.6 < 0.5 23 < 0.5 7.7 3.1 5.5
AC-PPD 10/10/07 9:00 DT 2629 7.45 14.29 8.58 1.86 2750 7.9 7.06 0.45 1.04 0.82 0.2 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 2.7 < 0.5 4.6 < 0.5 8.6 975
AC-PPD 10/10/07 9:00 DF < 0.5 < 0.5 1.8 < 0.5 4.3 < 0.5 8.4
AC-PPD 5/13/08 10:15 DT 2222 7.99 18.52 10.4 1.52 2220 7.94 4.73 0.15 0.69 0.33 0.07 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 3.3 < 0.5 4.5 < 0.5 6.3 3 3.9 725
AC-PPD 5/13/08 10:15 DF < 0.5 < 0.5 2.4 < 0.5 4.7 < 0.5 5.4 2.9 4
EC-MD 10/10/07 9:42 DT 2143 7.56 13.79 12.69 1.14 2220 8.12 0.62 < 0.1 0.6 0.36 0.06 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 2.8 < 0.5 4.7 < 0.5 5.7 725
EC-MD 10/10/07 9:42 DF < 0.5 < 0.5 1.8 < 0.5 4.8 < 0.5 7.1
EC-MD 5/13/08 11:00 DT 1990 8.46 18.52 16.05 0.53 1990 8.35 2.39 0.16 0.76 0.72 0.19 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 2.5 < 0.5 5.5 < 0.5 7.2 3.3 5.2 695
EC-MD 5/13/08 11:00 DF < 0.5 < 0.5 2.3 < 0.5 5.7 < 0.5 7.8 3.4 5.1
LC-133 10/11/07 11:25 DT 1986 7.49 16.27 8.96 705
LC-133 10/11/07 11:25 DF < 0.5 < 0.5 0.59 < 0.5 3.1 < 0.5 4.5
LC-133 10/11/07 11:26 DT 1.98 2060 7.8 < 0.4 < 0.1 0.41 0.57 0.16 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.77 < 0.5 3 < 0.5 2.9
LC-133 5/14/08 12:37 DT 2018 9.92 16.32 10.97 2.08 2040 7.96 < 0.4 0.1 0.43 0.63 0.18 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 1.5 < 0.5 4.3 < 0.5 3.1 2.9 0.71 675
LC-133 5/14/08 12:37 DF < 0.5 < 0.5 1 < 0.5 4.2 < 0.5 3 2.9 0.82
REF-BC 5/20/08 10:50 DT 751 7.97 16.31 10.13 0.21 800 8.04 < 0.4 < 0.1 < 0.2 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 < 0.5 < 0.5 1 < 0.5 < 2 0.83 2.5 340
REF-BC 5/20/08 10:50 DF < 0.5 < 0.5 < 0.5 < 0.5 0.97 < 0.5 2.4 0.78 2
REF-CS 10/12/07 8:30 DT 663 8.2 15.13 8.63 0.48 685 7.81 < 0.4 < 0.1 < 0.2 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.82 < 0.5 0.59 < 0.5 3.5 190
REF-CS 10/12/07 8:30 DF < 0.5 < 0.5 0.82 < 0.5 1 < 0.5 6.3
REF-CS 5/20/08 8:30 DT 602 8.08 19.44 9.29 1.38 624 8.15 < 0.4 < 0.1 < 0.2 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 1 < 0.5 0.73 < 0.5 2.3 3.6 0.56 200
REF-CS 5/20/08 8:30 DF < 0.5 < 0.5 1.2 < 0.5 0.91 < 0.5 4.1 3.3 0.57
REF-TCAS 11/6/07 11:28 DT 1077 8.08 15.11 8.57 1 990 7.52 < 0.4 < 0.1 < 0.2 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 1.1 < 0.5 2.8 < 0.5 6.3 440
REF-TCAS 11/6/07 11:28 DF < 0.5 < 0.5 0.93 < 0.5 3 < 0.5 5.7
REF-TCAS 5/20/08 12:15 DT 612 8.22 18.32 9.31 0.34 640 8.25 < 0.4 < 0.1 < 0.2 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.83 < 0.5 0.88 < 0.5 3 2.4 2.4 375
REF-TCAS 5/20/08 12:15 DF < 0.5 < 0.5 0.76 < 0.5 0.75 < 0.5 2.3 2.2 1.9
SC-MB 10/11/07 7:30 DT 3700 7.73 16.58 6.56 4.28 3810 7.66 10.2 0.46 1.48 1.89 0.54 6 < 5 < 2 < 1 < 3 12.3 0.61 0.74 4.8 < 0.5 8.4 < 0.5 17 1165
SC-MB 10/11/07 7:30 DF < 0.5 < 0.5 2.4 < 0.5 8.1 < 0.5 13
SC-MB 5/14/08 10:05 DT 3524 7.89 16.3 8.6 2.99 3560 7.89 7.78 0.25 1.31 1.42 0.41 6 < 5 < 2 < 1 < 3 < 3 < 0.5 0.64 5.1 < 0.5 8.6 < 0.5 13 1.6 4.7 1090
SC-MB 5/14/08 10:05 DF < 0.5 < 0.5 4.1 < 0.5 9.5 < 0.5 11 1.5 4.4
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Table C-11.8
Aqueous Chemistry at SDR Bioassessment Sites: 2007-08

Location Date Ty
pe

EC pH TEMP DO Cd Cr Cu Pb Ni Ag Zn As Se
uS C mg/L NTU uS mg/L
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SD-AP 11/6/07 10:45 DT 5412 8.15 13.65 11.68 0.83 5190 7.97 19.5 < 0.1 1.08 1.15 0.33 < 5 < 5 e 3.6 < 1 < 3 < 3 2.8 < 0.5 2.7 < 0.5 40 < 0.5 9.8 3.1 18 1750
SD-AP 11/6/07 10:45 DF 1.4 < 0.5 3.1 < 0.5 45 < 0.5 13 2.8 18
SD-AP 5/21/08 11:30 DT 5041 7.81 17.31 9.43 1.76 5300 7.8 15.1 0.13 0.62 1.2 0.29 < 5 < 5 < 2 < 1 < 3 < 3 2.9 < 0.5 2.8 < 0.5 41 0.56 10 2.7 16 1700
SD-AP 5/21/08 11:30 DF 1.6 < 0.5 2.3 < 0.5 41 < 0.5 12 2.6 16
SJC-74 5/13/08 7:25 DT 2178 7.36 15.99 6.83 1.28 2100 7.47 0.96 0.17 0.25 0.09 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 1.2 < 0.5 2.5 < 0.5 3.9 2.7 2.3 725
SJC-74 5/13/08 7:25 DF < 0.5 < 0.5 0.95 < 0.5 2.8 < 0.5 4.7 2.2 2.3
SJC-CC 10/10/07 7:30 DT 3382 7.14 15.22 4.1 1.48 3580 7.62 2.96 0.12 0.75 0.36 0.04 < 5 < 5 < 2 < 1 < 3 e 5.7 1.1 < 0.5 1.6 < 0.5 18 < 0.5 7.2 1305
SJC-CC 10/10/07 7:30 DF < 0.5 < 0.5 1.2 < 0.5 17 < 0.5 11
SJC-CC 5/13/08 7:30 DT 2908 7.37 15.77 5.36 0.84 2960 7.5 0.82 0.13 0.57 0.26 0.06 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 2 < 0.5 11 < 0.5 7 2.1 3.8 975
SJC-CC 5/13/08 7:30 DF 0.92 < 0.5 1.7 < 0.5 12 < 0.5 8.7 2.2 4.1
TC-AP 11/6/07 11:30 DT 1611 8.46 13.97 10.16 0.64 1470 8.04 < 0.4 < 0.1 < 0.2 0.26 0.07 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 < 0.5 < 0.5 2.8 < 0.5 3.6 2.6 < 0.5 595
TC-AP 11/6/07 11:30 DF < 0.5 < 0.5 0.61 < 0.5 3 < 0.5 3.7 2.4 < 0.5
TC-AP 5/21/08 12:30 DT 1380 7.87 17.88 8.04 0.87 1410 7.86 < 0.4 < 0.1 0.22 0.28 0.09 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 0.68 < 0.5 2.1 < 0.5 3.4 3.5 1.2 525
TC-AP 5/21/08 12:30 DF < 0.5 < 0.5 0.67 < 0.5 2.1 < 0.5 3.7 3.5 1.2
TC-DO 10/10/07 8:05 DT 3260 7.29 13.11 10.73 0.53 3450 7.96 0.41 < 0.1 0.68 0.07 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 1.5 < 0.5 8.4 < 0.5 3.6 1275
TC-DO 10/10/07 8:05 DF < 0.5 < 0.5 1.3 < 0.5 8.2 < 0.5 6.3
TC-DO 5/13/08 8:30 DT 2584 8.21 16.29 11.6 0.7 2630 8.05 < 0.4 < 0.1 0.6 < 0.06 < 0.02 < 5 < 5 2.9 < 1 < 3 < 3 < 0.5 < 0.5 2.1 < 0.5 7.4 < 0.5 3.3 3.5 6.1 960
TC-DO 5/13/08 8:30 DF < 0.5 < 0.5 1.8 < 0.5 7.8 < 0.5 4.1 3.6 6.6
WC-WCT 10/11/07 10:20 DT 1583 8 14.02 10.59 1.87 1630 8.03 16 < 0.1 0.51 1.38 0.42 < 5 < 5 < 2 < 1 < 3 < 3 0.78 0.74 2.5 < 0.5 7.6 < 0.5 7 525
WC-WCT 10/11/07 10:20 DF 0.61 0.54 2 < 0.5 7.3 < 0.5 7.2
WC-WCT 5/14/08 8:45 DT 1724 8.11 11.88 10.4 0.51 1740 8.05 10.3 < 0.1 0.54 0.94 0.29 < 5 < 5 < 2 < 1 < 3 < 3 0.87 0.53 2.6 < 0.5 8.9 < 0.5 5.5 2.8 34 575
WC-WCT 5/14/08 8:45 DF 0.69 0.52 2 < 0.5 9.2 < 0.5 6.1 2.6 34
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Physical Habitat Variable R

Sum of Physical Habitat 0.60
Channel Alteration 0.56
Instream Cover 0.53
Riparian Vegetation 0.48
Sedimentation 0.47
Embeddedness 0.45
Riffle Frequency 0.44
Vegatative Protection 0.32
Bank Stability 0.32
Velocity Depth Regime 0.24
Channel Flow -0.01

Only channel flow did not correlate significantly
 with IBI score (p < 0.05).

Table C-11.9  
Correlations of Individual Physical Habitat Scores

with IBI Scores: 2002-08.
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Table C-11.10
 Mass Loads from Sampled Storms: 2007-08 SDR

Total Ortho
Volume Nitrate NH3 Phos. Phos. Hardness

Station Period Weather Sampled Type As NO3 as N TKN as PO4 as P TSS VSS Cd Cr Cu Pb Ni Ag Zn As Se as CaCO3
ac-ft lbs

ACJ01 Nov 30-Dec 3, 2007 Storm 1380 Total 10,629  2857 29,076   67,179  1493 5,516,357  696,756  27.1 136 225 122 227 1.66 938 1,490,691  
Dissolved 1.35 11.7 27.3 9.12 59.0 0.94 79.2

Jan 23-29, 2008 Storm 2139 Total 13,357  1498 15,314   13,359  828 6,006,659  603,092  14.6 86.0 164 90.5 167.7 1.45 588 44.1 11.0 1,894,741  
Dissolved 2.14 2.94 22.2 1.45 46.2 1.45 27.6 13.0 8.61

  
LCWI02 Nov 30-Dec 4, 2007 Storm 0.37 Total 2.42 0.10 0.66 1.08 0.20 39.72 8.15 0.0003 0.0021 0.007 0.002 0.0055 0.0002 0.022 492

Dissolved 0.0002 0.0004 0.005 0.0003 0.0042 0.0002 0.008
Jan 23-29, 2008 Storm 2 Total 4.91 0.60 2.67 3.6 0.78 160 17.64 0.0011 0.013 0.032 0.0046 0.019 0.0011 0.085 0.011 0.002 974

Dissolved 0.0011 0.0018 0.022 0.0011 0.0107 0.0011 0.024 0.010 0.002
  
PDCM01 Nov 30-Dec 4, 2007 Storm 61 Total 1840 51.51 321 352 74.26 7,496         1497 0.61 0.45 2.17 0.17 6.13 0.042 12.01 137,004     

Dissolved 0.46 0.20 1.42 0.042 5.62 0.042 7.33
Jan 23-27, 2008 Storm 23 Total 618 10.81 70.02 48.3 7.49 2195 653 0.61 0.13 0.74 0.06 5.59 0.016 7.46 0.11 0.44 96,029       

Dissolved 0.54 0.043 0.45 0.016 5.21 0.016 5.30 0.088 0.41
  
SDCM02 Jan 21-21, 2008 Storm 0.35 Total 13.85 2.08 5.32 0.69 0.05 100 32.47 0.0033 0.0036 0.043 0.0033 0.059 0.0002 0.153 0.002 0.012 1198

Dissolved 0.0023 0.0009 0.027 0.0002 0.051 0.0002 0.054 0.002 0.012
Jan 23-23, 2008 Storm 0.82 Total 21.7 1.07 6.06 3.79 0.22 207 62.39 0.0060 0.0091 0.11 0.010 0.098 0.0006 0.31 0.005 0.020 3409

Dissolved 0.0038 0.0019 0.054 0.0006 0.082 0.0006 0.078 0.004 0.02
Jan 23-29, 2008 Storm 184 Total 2250 98.65 309 462 81.16 16,591       2604.74 1.05 1.42 4.10 0.38 12.6 0.13 14.4 1.06 2.26 240,720     

Dissolved 0.65 0.97 2.76 0.13 11.7 0.13 7.65 0.99 2.36
  
SJNL01 Nov 30-Dec 3, 2007 Storm 46 Total 891 10.56 160 446 58.22 25,380       5,213      0.13 0.79 3.12 0.49 1.50 0.031 8.42 28,790       

Dissolved 0.035 0.039 0.81 0.03 0.76 0.031 0.90
Jan 23-29, 2008 Storm 566 Total 5,033    212 1862 2927 379 408,312     44,528    1.07 16.1 21.2 3.7 17.5 0.32 65.8 7.33 1.90 498,097     

Dissolved 0.38 0.38 5.21 0.38 5.6 0.38 4.64 6.09 1.22
  
TCOL02 Nov 30-Dec 3, 2007 Storm 962 Total 7,215    1053 9,486     15,150  615 3,060,682  707,458  17.02 95.23 152 37.36 111 0.65 512 669,364     

Dissolved 8.27 46.2 75.1 17.8 64.4 0.65 233
Jan 23-29, 2008 Storm 1247 Total 8,650    739.8 4273 6,570    365 1,210,546  118,491  5.05 34.9 59.2 19.9 43.7 0.85 211 17.4 8.6 768,951     

Dissolved 1.21 0.86 11.5 0.85 14.0 0.85 17.0 8.8 9.7
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Table C-11.11
Event Mean Concentration from Sampled Storms: 2007-08 SDR

Volume Nitrate NH3 Phos. Phos. Hardness
Station Period Weather Sampled Type As NO3 as N TKN as PO4 as P TSS VSS Cd Cr Cu Pb Ni Ag Zn As Se as CaCO

ac-ft
ACJ01 Nov 30-DecStorm 1380 Total 2.8 0.76 7.8 17.9 0.40 1471 186 7.2 36.4 59.9 32.5 60.4 0.44 250 397

Dissolved 0.36 3.1 7.3 2.4 15.7 0.25 21.1
Jan 23-29, Storm 2139 Total 2.3 0.26 2.6 2.3 0.14 1033 104 2.5 14.8 28.3 15.6 28.8 0.25 101 7.6 1.9 326

Dissolved 0.37 0.51 3.8 0.25 8.0 0.25 4.7 2.2 1.5
  
LCWI02 Nov 30-DecStorm 0.37 Total 2.4 0.10 0.66 1.1 0.20 39.5 8.1 0.30 2.1 7.4 2.0 5.5 0.20 21.5 489

Dissolved 0.20 0.40 4.9 0.30 4.2 0.20 7.9
Jan 23-29, Storm 2 Total 0.90 0.11 0.49 0.66 0.14 29.4 3.2 0.20 2.4 5.9 0.85 3.5 0.20 15.7 2.0 0.39 179

Dissolved 0.20 0.33 4.0 0.20 2.0 0.20 4.4 1.8 0.40
  
PDCM01 Nov 30-DecStorm 61 Total 11.1 0.31 1.9 2.12 0.45 45.2 9.0 3.7 2.7 13.1 1.01 37.0 0.25 72.4 826

Dissolved 2.8 1.21 8.5 0.25 33.9 0.25 44.2
Jan 23-27, Storm 23 Total 9.9 0.17 1.12 0.77 0.12 35.1 10.4 9.8 2.1 11.9 0.91 89.3 0.25 119 1.8 7.1 1536

Dissolved 8.6 0.68 7.2 0.25 83.4 0.25 84.8 1.4 6.6
  
SDCM02 Jan 21-21, Storm 0.35 Total 14.6 2.19 5.6 0.73 0.05 105 34.1 3.5 3.8 45.2 3.47 62.2 0.21 161 2.52 13.0 1259

Dissolved 2.4 0.95 28.1 0.21 53.2 0.21 56.2 1.79 12.1
Jan 23-23, Storm 0.82 Total 9.7 0.48 2.7 1.70 0.10 93.0 28.0 2.7 4.1 51.0 4.5 44.0 0.27 140 2.2 9.1 1529

Dissolved 1.7 0.85 24.0 0.27 37.0 0.27 35.0 1.6 9.0
Jan 23-29, Storm 184 Total 4.5 0.20 0.62 0.92 0.16 33.2 5.2 2.1 2.8 8.2 0.75 25.2 0.25 28.7 2.1 4.5 481

Dissolved 1.3 1.9 5.5 0.25 23.5 0.25 15.3 2.0 4.7
  
SJNL01 Nov 30-DecStorm 46 Total 7.1 0.08 1.3 3.6 0.47 203 41.7 1.1 6.3 25.0 3.9 12.0 0.25 67.3 230

Dissolved 0.28 0.32 6.5 0.28 6.0 0.25 7.2
Jan 23-29, Storm 566 Total 3.3 0.14 1.2 1.9 0.25 265 28.9 0.70 10.5 13.8 2.41 11.4 0.21 42.8 4.8 1.2 324

Dissolved 0.25 0.25 3.4 0.25 3.6 0.25 3.0 4.0 0.80
  
TCOL02 Nov 30-DecStorm 962 Total 2.8 0.40 3.6 5.8 0.24 1171 271 6.5 36.4 58.1 14.3 42.4 0.25 196 256

Dissolved 3.2 17.7 28.7 6.8 24.6 0.25 89.0
Jan 23-29, Storm 1247 Total 2.6 0.22 1.3 1.9 0.11 357 35.0 1.5 10.3 17.5 5.9 12.9 0.25 62.3 5.1 2.5 227

Dissolved 0.36 0.25 3.4 0.25 4.1 0.25 5.0 2.6 2.9

mg/L ug/L
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Table C-11.12
Aqueous Chemistry at SDR Mass Emissions Sites: 2007-08

Site Begin End Type # SC pH TEMP DO Cd Cr Cu Pb Ni Ag Zn As Se
uS C mg/L uS NTU mg/L

ACJ01 11/30/07 12:02 11/30 13:02 ST 6 956 7.06 264 7.66 1.46 5.9 7.58 0.32 871 155 25.2 < 1 < 3 319 41 18 81 10 140 < 0.5 430 355
ACJ01 11/30/07 12:02 11/30 13:02 SF 6 0.57 0.54 5.8 < 0.5 21 < 0.5 16
ACJ01 11/30/07 15:02 12/1 9:02 ST 10 1350 7.4 1100 1.95 0.81 9.36 22.8 0.42 1860 229 11 < 1 < 3 80 4.5 46 69 42 59 0.51 280 420
ACJ01 11/30/07 15:02 12/1 9:02 SF 10 < 0.5 4.1 8.2 3.2 14 < 0.5 25
ACJ01 12/1/07 9:14 SVC 1 1938 7.93 13.89 14.75 190000 46000 6800
ACJ01 12/1/07 11:02 12/2 21:02 ST 18 2440 7.78 120 3.94 0.2 1.96 2.47 0.35 133 20 < 2 < 1 < 3 < 3 2 5.3 12 3.9 27 < 0.5 36 375
ACJ01 12/1/07 11:02 12/2 21:02 SF 18 0.66 < 0.5 4.3 < 0.5 20 < 0.5 7
ACJ01 12/3/07 9:35 SVC 1 2924 7.74 11.36 12.76 30000 8000 990
ACJ01 12/2/07 23:02 12/3 13:02 ST 8 2830 7.91 13.8 5.74 0.26 1.18 1.31 0.31 20 < 5 < 2 < 1 < 3 < 3 2 0.93 4.7 0.79 27 < 0.5 15
ACJ01 12/2/07 23:02 12/3 13:02 SF 8 1.1 < 0.5 2.9 < 0.5 24 < 0.5 8
ACJ01 12/4/07 12:30 SVC 1 2991 7.69 11.51 12.98 7300 1000 1800
ACJ01 1/23/08 17:56 1/23 18:56 ST 6 3300 8.21 28.6 5.28 < 0.1 1.27 1 0.07 88 12 < 2 < 1 < 3 131 6.9 3.5 18 2 46 < 0.5 51 3.9 6.5 960
ACJ01 1/23/08 17:56 1/23 18:56 SF 6 2.5 < 0.5 4.7 < 0.5 35 < 0.5 11 2.6 6.4
ACJ01 1/23/08 20:56 1/24 18:56 ST 12 890 7.92 102 2.85 0.19 1.11 1.57 0.14 227 28 < 2 < 1 < 3 280 2.2 8.2 19 4.9 15 < 0.5 63 4.2 1.9 270
ACJ01 1/23/08 20:56 1/24 18:56 SF 12 0.6 0.51 5.1 < 0.5 7.2 < 0.5 8.5 1.8 1.2
ACJ01 1/24/08 9:35 SVC 1 511 7.9 8.85 12.84 130000 3100 12000
ACJ01 1/24/08 20:56 1/25 22:56 ST 14 1230 7.9 206 4.02 0.2 1.33 1.93 0.16 204 28 < 2 < 1 < 3 < 3 1.9 7.4 17 7.8 20 < 0.5 57 5 2.2 375
ACJ01 1/24/08 20:56 1/25 22:56 SF 14 0.62 0.52 4.3 < 0.5 11 < 0.5 6.9 2 2.2
ACJ01 1/25/08 9:50 SVC 1 869 7.63 11.13 14.23 4800 4200 5800
ACJ01 1/26/08 4:56 1/26 20:56 ST 9 2220 8.04 21.7 4.35 < 0.1 0.76 0.83 0.17 27 5 < 2 < 1 < 3 < 3 2.1 1.4 6.5 0.95 27 < 0.5 17 3.5 3.9 705
ACJ01 1/26/08 4:56 1/26 20:56 SF 9 1.1 < 0.5 3.7 < 0.5 25 < 0.5 8.6 2.3 3.8
ACJ01 1/27/08 9:12 SVC 1 635 7.8 13.97 11.49 4200 1600 2400
ACJ01 1/26/08 22:56 1/29 6:56 ST 30 1030 7.67 788 1.85 0.29 3.29 2.59 0.14 1400 138 < 2 < 1 < 3 256 2.7 18 33 20 34 < 0.5 120 9 1.8 325
ACJ01 1/26/08 22:56 1/29 6:56 SF 30 < 0.5 0.51 3.4 < 0.5 7.3 < 0.5 3.3 2.4 1.4
ACJ01 1/29/08 9:11 SVC 1 1777 7.94 11.44 12.15 900 < 10 100
LCWI02 11/30/07 6:00 11/30 7:00 ST 6 912 6.83 152 22.5 1.4 9.71 6.59 0.47 439 107 < 2 < 1 < 3 141 1.4 13 100 33 25 < 0.5 350 225
LCWI02 11/30/07 6:00 11/30 7:00 SF 6 < 0.5 2.5 47 2.6 15 < 0.5 110
LCWI02 11/30/07 9:00 12/1 9:00 ST 13 781 7.24 85 6.84 0.27 1.93 2.87 0.45 186 29 < 2 < 1 < 3 56 0.58 9.8 24 8.2 9.9 < 0.5 86 275
LCWI02 11/30/07 9:00 12/1 9:00 SF 13 < 0.5 0.82 11 < 0.5 3.8 < 0.5 21
LCWI02 12/1/07 9:53 SVC 1 1157 8.11 12.65 15.89 45000 5100 3000
LCWI02 12/1/07 11:00 12/2 21:00 ST 18 1580 8.07 0.96 1.73 < 0.1 0.4 0.71 0.17 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 3 < 0.5 4.1 < 0.5 4.4 475
LCWI02 12/1/07 11:00 12/2 21:00 SF 18 < 0.5 < 0.5 3.5 < 0.5 4.1 < 0.5 4.5
LCWI02 12/3/07 10:14 SVC 1 1985 8.05 10.49 13.78 7300 630 660
LCWI02 12/2/07 23:00 12/4 7:00 ST 17 1950 8.03 0.27 0.77 < 0.1 < 0.4 0.54 0.12 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 2.5 < 0.5 4.5 < 0.5 3.6 615
LCWI02 12/2/07 23:00 12/4 7:00 SF 17 < 0.5 < 0.5 2.9 < 0.5 4.4 < 0.5 3.7
LCWI02 12/4/07 9:34 SVC 1 2103 8.23 10.08 13.88 3600 400 600
LCWI02 1/23/08 19:10 1/23 20:10 ST 6 410 7.61 322 3.91 0.41 1.83 2.88 0.12 618 74 < 2 < 1 < 3 < 3 0.73 48 49 17 37 < 0.5 140 3.4 0.46 160
LCWI02 1/23/08 19:10 1/23 20:10 SF 6 < 0.5 1.9 9.5 < 0.5 2.3 < 0.5 8.6 1.4 < 0.4
LCWI02 1/23/08 22:10 1/24 20:10 ST 12 934 8.22 30 1.43 < 0.1 1 0.93 0.2 56 7 < 2 < 1 < 3 < 3 < 0.5 4.3 7.8 1.2 5.6 < 0.5 16 2.7 1 280
LCWI02 1/23/08 22:10 1/24 20:10 SF 12 < 0.5 < 0.5 4.3 < 0.5 2.7 < 0.5 5.9 2.3 0.83
LCWI02 1/24/08 10:25 SVC 1 936 8.48 10.32 14.09 6000 3400 3000
LCWI02 1/24/08 22:10 1/25 20:10 ST 12 1090 8.21 3.02 1.22 < 0.1 0.33 0.5 0.13 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 0.53 6.9 < 0.5 3.3 < 0.5 10 2.2 0.99 330
LCWI02 1/24/08 22:10 1/25 20:10 SF 12 < 0.5 < 0.5 6.2 < 0.5 3.4 < 0.5 7.4 2.2 1.3
LCWI02 1/25/08 8:30 SVC 1 982 8.1 10.5 16.32 2700 380 1190
LCWI02 1/25/08 22:10 1/26 20:10 ST 12 1410 8.44 0.69 0.64 < 0.1 0.29 0.4 0.13 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 < 0.5 3.7 < 0.5 3.4 < 0.5 2.9 2.1 0.65 435
LCWI02 1/25/08 22:10 1/26 20:10 SF 12 < 0.5 < 0.5 3.9 < 0.5 3.6 < 0.5 3.3 2.2 0.8
LCWI02 1/27/08 8:27 SVC 1 381 7.99 13.46 11.71 700 300 400
LCWI02 1/27/08 0:10 1/29 6:10 ST 30 672 7.95 21.4 1.08 0.19 0.6 0.91 0.2 32 < 5 < 2 < 1 < 3 < 3 < 0.5 2.7 7.4 1 3.8 < 0.5 23 2.6 < 0.5 175
LCWI02 1/27/08 0:10 1/29 6:10 SF 30 < 0.5 0.51 5.2 < 0.5 2.2 < 0.5 5.4 2.4 < 0.5
LCWI02 1/29/08 8:08 SVC 1 1162 8.14 9.8 12.41 2000 200 3000
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Table C-11.12
Aqueous Chemistry at SDR Mass Emissions Sites: 2007-08

Site Begin End Type # SC pH TEMP DO Cd Cr Cu Pb Ni Ag Zn As Se
uS C mg/L uS NTU mg/L
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PDCM01 11/30/07 5:43 11/30 6:43 ST 6 722 7.01 140 9.4 0.96 3.9 3.74 0.28 410 67 24 < 1 < 3 429 9.8 14 51 9.6 49 < 0.5 250 165
PDCM01 11/30/07 5:43 11/30 6:43 SF 6 < 0.5 0.64 5.5 < 0.5 14 < 0.5 18
PDCM01 11/30/07 8:43 12/1 8:43 ST 13 2270 7.29 19.1 11 0.31 1.93 2.13 0.45 45 9 30.6 < 1 < 3 93 3.6 2.7 13 1 36 < 0.5 72 815
PDCM01 11/30/07 8:43 12/1 8:43 SF 13 2.7 1.2 8.5 < 0.5 33 < 0.5 44
PDCM01 12/1/07 10:00 SVC 1 3945 7.27 14.48 12.95 720000 150000 11300
PDCM01 12/1/07 10:43 12/2 2:43 ST 9 4830 7.73 11.6 14 0.3 1.73 0.77 0.12 15 < 5 < 2 < 1 < 3 < 3 6.9 1.6 12 0.82 71 < 0.5 62 820
PDCM01 12/1/07 10:43 12/2 2:43 SF 9 6.5 0.78 10 < 0.5 67 < 0.5 45
PDCM01 12/2/07 2:43 12/3 8:43 ST 15 6950 7.92 19.9 11.7 0.11 1.32 0.74 0.11 27 5 < 2 < 1 < 3 < 3 9.1 3.3 8.6 0.54 92 < 0.5 59 1115
PDCM01 12/2/07 2:43 12/3 8:43 SF 15 8.7 1.6 6.6 < 0.5 88 < 0.5 37
PDCM01 12/3/07 8:50 SVC 1 7584 7.49 12.21 13.54 98000 4000 1130
PDCM01 12/3/07 10:43 12/4 6:43 ST 11 8780 7.91 5.72 13 < 0.1 1.07 0.65 0.12 10 < 5 < 2 < 1 < 3 < 3 11 0.88 8 < 0.5 120 < 0.5 58 2875
PDCM01 12/3/07 10:43 12/4 6:43 SF 11 11 < 0.5 6.6 < 0.5 110 < 0.5 41
PDCM01 12/4/07 7:09 SVC 1 7948 7.66 11.69 12.81 31000 150 2100
PDCM01 1/23/08 17:03 1/23 18:03 ST 6 2310 7.69 102 7.52 0.73 3.63 3.46 0.07 386 116 < 2 < 1 < 3 < 3 15 12 48 7.5 88 < 0.5 340 5.7 3.1 720
PDCM01 1/23/08 17:03 1/23 18:03 SF 6 3.1 0.88 9.2 < 0.5 40 < 0.5 32 2.3 2.5
PDCM01 1/23/08 20:03 1/24 18:03 ST 12 5240 8.09 6.4 10.8 0.15 0.85 0.68 0.15 8 < 5 < 2 < 1 < 3 29 9 1.2 8.3 < 0.5 83 < 0.5 120 1.5 6.8 1490
PDCM01 1/23/08 20:03 1/24 18:03 SF 12 8.7 0.63 6.5 < 0.5 81 < 0.5 110 1.3 6.6
PDCM01 1/24/08 8:45 SVC 1 6088 8.09 11.56 11000 1500 6000
PDCM01 1/24/08 20:03 1/25 4:00 ST 6 < 2 < 1 < 3 < 3 7 4 17 2.9 66 < 0.5 100 2.2 4.3 975
PDCM01 1/24/08 20:03 1/25 4:00 SF 6 5.9 1.1 9.1 < 0.5 58 < 0.5 43 1.5 4.2
PDCM01 1/25/08 8:45 SVC 1 6664 8.08 12.21 55000 2300 2400
PDCM01 1/26/08 10:03 1/27 0:03 ST 6 5890 8.04 5.56 9.9 0.11 1.18 0.43 0.09 10 < 5 < 2 < 1 < 3 < 3 10 1.1 8.7 < 0.5 100 < 0.5 65 1.4 8.5 1810
PDCM01 1/26/08 10:03 1/27 0:03 SF 6 9.6 0.61 7.3 < 0.5 97 < 0.5 53 1.3 7.6
PDCM01 1/27/08 8:37 SVC 1 2811 7.61 13.87 11.15 27000 3000 9300
PDCM01 1/29/08 8:27 SVC 1 4779 7.85 11.9 14.63 11000 2000 4500
PDCM01 4/2/08 22:28 4/2 23:28 ST 5 1830 7.38 402 NR 1.41 11.5 8.44 0.11 4520 520 < 2 < 1 < 3 935 43 24 69 10 180 < 0.5 490 8.8 3 683
PDCM01 4/2/08 22:28 4/2 23:28 SF 5 0.5 1.6 7.9 < 0.5 50 < 0.5 16 2.4 2.2
PDCM01 4/3/08 22:28 SVC 1 7384 8 14.66 16.31 5600 2000 3000
SDCM02 11/30/07 5:44 11/30 6:44 ST 6 1680 6.95 430 20.2 1.77 12.8 8.98 0.37 962 187 27.8 < 1 < 3 920 33 31 120 27 170 0.58 900 430
SDCM02 11/30/07 5:44 11/30 6:44 SF 6 0.65 0.95 6.9 < 0.5 39 < 0.5 32
SDCM02 11/30/07 8:44 12/1 6:44 DT 13 NR NR NR 6.62 0.24 1.87 2.73 NR NR NR 9.8 < 1 < 3 58 8.2 22 48 11 61 < 0.5 280 235
SDCM02 11/30/07 8:44 12/1 6:44 DF 13 0.6 2 5.7 0.55 17 < 0.5 18
SDCM02 12/1/07 8:44 12/2 6:44 ST 12 2270 7.71 11.9 11.5 < 0.1 1.42 1.61 0.42 14 < 5 < 2 < 1 < 3 < 3 2.4 2 8.9 1.1 34 < 0.5 27 308
SDCM02 12/1/07 8:44 12/2 6:44 SF 12 1.8 1.5 7.1 < 0.5 31 < 0.5 19
SDCM02 12/1/07 9:00 SVC 1 1968 7.74 13.94 12.95 130000 24000 9100
SDCM02 12/2/07 8:44 12/3 6:44 ST 12 3630 7.94 3.66 10 < 0.1 1.25 1.47 0.39 7 < 5 < 2 < 1 < 3 < 3 3.6 1.4 6.6 0.65 48 < 0.5 28 513
SDCM02 12/2/07 8:44 12/3 6:44 SF 12 2.9 1.2 6.7 < 0.5 49 < 0.5 23
SDCM02 12/3/07 9:10 SVC 1 4448 7.61 10.56 14.61 7000 2000 540
SDCM02 12/3/07 8:44 12/4 4:44 ST 11 NR NR NR 9.74 < 0.1 1.13 1.28 NR NR NR < 2 < 1 < 3 < 3 4 1.1 5.6 < 0.5 57 < 0.5 33 1350
SDCM02 12/3/07 8:44 12/4 4:44 SF 11 3.5 0.66 4.9 < 0.5 56 < 0.5 25
SDCM02 12/4/07 7:40 SVC 1 5098 7.95 10.17 15.84 12000 200 700
SDCM02 1/21/08 5:10 1/21 6:10 ST 6 4150 7.8 38.5 14.5 2.18 5.57 0.72 0.05 105 34 < 2 < 1 < 3 < 3 3.5 3.8 45 3.5 62 < 0.5 160 2.5 13 1240
SDCM02 1/21/08 5:10 1/21 6:10 SF 6 2.4 0.97 28 < 0.5 53 < 0.5 56 1.8 12
SDCM02 1/21/08 8:11 1/22 6:10 ST 12 4610 8.07 8.61 14.2 0.28 2.71 0.76 0.05 14 6 < 2 < 1 < 3 < 3 4.6 1.3 14 0.59 65 < 0.5 45 1.8 12 1370
SDCM02 1/21/08 8:11 1/22 6:10 SF 12 4.2 0.72 11 < 0.5 67 < 0.5 32 1.8 12
SDCM02 1/22/08 8:31 SVC 1 4322 7.74 10.2 13.69 12000 1000 12000
SDCM02 1/23/08 17:02 1/23 18:02 ST 6 3370 8.04 45.2 9.74 0.48 2.72 1.7 0.1 93 28 < 2 < 1 < 3 < 3 2.7 4.1 51 4.5 44 < 0.5 140 2.2 9.1 1530
SDCM02 1/23/08 17:02 1/23 18:02 SF 6 1.7 0.85 24 < 0.5 37 < 0.5 35 1.6 9
SDCM02 1/23/08 20:02 1/24 18:02 ST 12 1720 7.85 22.8 6.11 0.18 0.61 0.87 0.18 45 7 < 2 < 1 < 3 55 2.4 3.8 10 0.92 29 < 0.5 38 1.8 5.2 430
SDCM02 1/23/08 20:02 1/24 18:02 SF 12 1.5 0.88 5.1 < 0.5 23 < 0.5 16 1.5 4.9
SDCM02 1/24/08 8:31 SVC 1 1930 7.91 10.43 10000 600 6000

0042502



Table C-11.12
Aqueous Chemistry at SDR Mass Emissions Sites: 2007-08

Site Begin End Type # SC pH TEMP DO Cd Cr Cu Pb Ni Ag Zn As Se
uS C mg/L uS NTU mg/L
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SDCM02 1/24/08 20:02 1/26 2:02 ST 16 2640 8.08 8.86 5.86 < 0.1 0.62 0.68 0.14 12 < 5 < 2 < 1 < 3 < 3 2.7 1.7 8.7 0.56 33 < 0.5 25 1.8 5.6 765
SDCM02 1/24/08 20:02 1/26 2:02 SF 16 2.2 1.3 7.1 < 0.5 33 < 0.5 18 1.7 6.1
SDCM02 1/25/08 8:17 SVC 1 1796 8.04 11.54 5300 710 1800
SDCM02 1/26/08 4:02 1/26 20:02 DT 9 5110 8.26 3.21 8.36 < 0.1 1.24 0.77 0.12 13 10 < 2 < 1 < 3 < 3 4.4 1.1 6.9 < 0.5 60 < 0.5 28 2 12 1505
SDCM02 1/26/08 4:02 1/26 20:02 DF 9 3.6 0.9 5.7 < 0.5 59 < 0.5 22 1.9 12
SDCM02 1/27/08 8:21 SVC 1 918 7.65 13.76 11.05 14000 900 4600
SDCM02 1/26/08 22:02 1/29 6:02 ST 30 1680 7.75 17.5 4.08 0.21 0.62 0.95 0.16 32 5 < 2 12.5 < 3 200 2 2.7 7.8 0.73 24 < 0.5 27 2.2 4.3 475
SDCM02 1/26/08 22:02 1/29 6:02 SF 30 1.2 2.2 5.5 < 0.5 23 < 0.5 15 2.1 4.6
SDCM02 1/29/08 7:53 SVC 1 3032 7.8 10.54 14.71 400 200 300
SJNL01 11/30/07 6:13 11/30 7:13 ST 6 1420 6.76 146 14.9 1.87 8.83 7.48 0.47 340 82 27.3 < 1 < 3 778 2.6 11 57 10 26 < 0.5 200 310
SJNL01 11/30/07 6:13 11/30 7:13 SF 6 1.9 9.4 44 7 23 < 0.5 160
SJNL01 11/30/07 9:13 12/1 7:13 ST 12 2060 7.14 73.2 11.3 0.4 3.07 2.89 0.39 174 34 13.9 < 1 < 3 157 1.8 8 22 3.5 23 < 0.5 73 515
SJNL01 11/30/07 9:13 12/1 7:13 SF 12 0.56 0.62 5.3 < 0.5 15 < 0.5 15
SJNL01 12/1/07 9:13 12/2 7:13 ST 12 1400 7.53 86.4 6.71 < 0.1 1.09 3.59 0.47 204 42 37.5 < 1 < 3 < 3 1 6.1 25 3.9 11 < 0.5 66 205
SJNL01 12/1/07 9:13 12/2 7:13 SF 12 < 0.5 < 0.5 6.4 < 0.5 5.2 < 0.5 5.9
SJNL01 12/2/07 9:13 12/3 7:13 ST 12 4060 7.78 5.06 7.05 0.22 13.5 0.71 0.13 13 < 5 < 2 < 1 < 3 < 3 < 0.5 0.62 8 < 0.5 14 < 0.5 13 565
SJNL01 12/2/07 9:13 12/3 7:13 SF 12 < 0.5 < 0.5 5.7 < 0.5 13 < 0.5 7.8
SJNL01 12/3/07 8:04 SVC 1 4242 7.14 7.9 13.21 37000 2000 250
SJNL01 1/23/08 17:52 1/23 18:52 ST 6 1700 8.14 11 0.6 0.23 0.68 0.52 0.03 28 < 5 < 2 < 1 < 3 25 < 0.5 0.77 4.7 0.81 5 < 0.5 12 2.3 1.1 470
SJNL01 1/23/08 17:52 1/23 18:52 SF 6 < 0.5 < 0.5 3.1 < 0.5 4.7 < 0.5 8.5 1.8 0.82
SJNL01 1/23/08 20:52 1/24 18:52 ST 12 1460 8.12 17.2 4.1 < 0.1 0.53 0.89 0.2 26 < 5 < 2 < 1 < 3 < 3 < 0.5 1.3 4.5 < 0.5 4.6 < 0.5 9.8 3.9 1.1 455
SJNL01 1/23/08 20:52 1/24 18:52 SF 12 < 0.5 < 0.5 3 < 0.5 3.9 < 0.5 4.4 3.7 0.83
SJNL01 1/24/08 9:10 SVC 1 1333 8.04 10.31 18000 700 18000
SJNL01 1/24/08 20:52 1/26 20:52 SF 25 < 0.5 < 0.5 3 < 0.5 3.6 < 0.5 3.2 2.9 1.1
SJNL01 1/25/08 9:15 SVC 1 1565 8.12 11.98 13.98 1800 180 630
SJNL01 1/26/08 22:52 1/28 20:52 ST 24 1040 7.72 182 3.93 0.17 1.49 2.34 0.3 330 36 < 2 < 1 < 3 209 0.86 13 17 3 14 < 0.5 53 5.8 1.5 300
SJNL01 1/26/08 22:52 1/28 20:52 SF 24 < 0.5 < 0.5 3.4 < 0.5 3.7 < 0.5 2.8 4.1 0.78
SJNL01 1/27/08 8:51 SVC 1 1040 7.76 12.96 10.36 5000 400 1300
SJNL01 1/28/08 22:52 1/29 8:52 SF 6 < 0.5 < 0.5 3.9 < 0.5 3 < 0.5 4.5 3.9 0.61
SJNL01 1/29/08 9:10 SVC 1 1257 288 10.63 13.33 900 100 600
TCOL02 11/30/07 10:01 11/30 11:01 ST 6 1940 7.41 20.2 5.6 0.3 1.46 1.19 0.2 33 8 19.6 < 1 < 3 190 0.78 1.8 14 2.1 9.5 < 0.5 44 610
TCOL02 11/30/07 10:01 11/30 11:01 SF 6 0.56 < 0.5 7.7 < 0.5 8.4 < 0.5 24
TCOL02 11/30/07 13:01 12/1 7:07 ST 10 802 7.34 554 2.37 0.45 4 6.4 0.24 1320 306 27.3 < 1 < 3 135 7.3 41 65 16 47 < 0.5 220 260
TCOL02 11/30/07 13:01 12/1 7:07 SF 10 3.5 20 32 7.7 27 < 0.5 100
TCOL02 12/1/07 8:28 SVC 1 784 8.2 13.33 11.93 120000 12000 17000
TCOL02 12/1/07 9:01 12/2 13:01 ST 15 1190 7.73 60.8 6 < 0.1 0.9 1.45 0.21 81 11 < 2 < 1 < 3 36 0.73 3.1 8 1.9 8.9 < 0.5 18 213
TCOL02 12/1/07 9:01 12/2 13:01 SF 15 0.77 0.64 4.4 < 0.5 7.1 < 0.5 8.4
TCOL02 12/3/07 8:54 SVC 1 1759 7.89 10.18 12.89 15000 20 120
TCOL02 12/2/07 15:01 12/3 5:01 ST 8 1570 7.97 8.2 3.48 < 0.1 0.76 0.67 0.15 13 < 5 < 2 < 1 < 3 < 3 0.52 0.52 4.8 < 0.5 7.1 < 0.5 5.9 258
TCOL02 12/2/07 15:01 12/3 5:01 SF 8 < 0.5 < 0.5 4.4 < 0.5 8 < 0.5 4
TCOL02 12/4/07 8:00 SVC 1 4800 100 290
TCOL02 1/23/08 19:30 1/23 20:30 ST 6 1980 8.04 200 3.26 0.27 7.34 7.6 < 0.02 525 51 < 2 < 1 < 3 < 3 2.2 20 31 6 26 < 0.5 96 6.9 9.6 720
TCOL02 1/23/08 19:30 1/23 20:30 SF 6 0.52 0.63 4.9 < 0.5 10 < 0.5 5.7 2.5 8.4
TCOL02 1/23/08 22:30 1/24 20:03 ST 12 978 7.91 140 2.74 0.12 1.15 1.89 0.11 362 38 < 2 < 1 < 3 145 2.6 12 21 5.1 16 < 0.5 65 5.4 5.8 310
TCOL02 1/23/08 22:30 1/24 20:03 SF 12 0.65 < 0.5 4.6 < 0.5 5.9 < 0.5 5.6 2.3 5.2
TCOL02 1/24/08 9:55 SVC 1 815 8.12 11.16 11.95 63000 4300 7000
TCOL02 1/24/08 22:30 1/25 22:30 ST 13 930 8.02 41.4 2.67 < 0.1 0.56 0.73 0.1 83 11 < 2 < 1 < 3 < 3 1.5 3.2 9.5 1.5 7.5 < 0.5 26 2.9 2.8 320
TCOL02 1/24/08 22:30 1/25 22:30 SF 13 0.69 < 0.5 4.5 < 0.5 4.7 < 0.5 8 2.3 2.4
TCOL02 1/25/08 10:10 SVC 1 877 8.01 11.77 14.74 30000 5800 28000
TCOL02 1/26/08 0:30 1/26 22:30 ST 12 1220 8.18 3.55 2.43 < 0.1 0.28 0.32 0.08 < 5 < 5 < 2 < 1 < 3 < 3 0.92 < 0.5 4.1 < 0.5 5.9 < 0.5 19 2.5 3.2 425
TCOL02 1/26/08 0:30 1/26 22:30 SF 12 0.77 < 0.5 4 < 0.5 6.1 < 0.5 23 2.4 3.7
TCOL02 1/27/08 9:48 SVC 1 385 7.91 14.22 11.61 5000 1000 3200
TCOL02 1/27/08 0:30 1/29 10:30 ST 30 624 7.73 221 2.5 0.26 1.32 2.07 0.11 397 38 < 2 < 1 < 3 153 1.3 11 18 6.7 13 < 0.5 67 5.4 1.8 190
TCOL02 1/27/08 0:30 1/29 10:30 SF 30 < 0.5 < 0.5 3 < 0.5 3.6 < 0.5 4 2.7 2.4
TCOL02 1/29/08 9:46 SVC 1 903 8.27 10.97 12.86 6000 5800 4700
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Table C-11.13
Summary of Exceedances of CTR Criteria at

SDR Mass Loading Stations for Sampled Storms: 2007-08

Acute Chronic
Station Channel Acute Chronic Cu Cd Cu Ni Zn Cu Ni

ACJ01 Aliso Creek in Aliso/Wood Canyon Park 9 2 3 2 2
LCWI02 Laguna Canyon Channel at Woodland 9 2 1 5 1 2
PDCM01 Prima Deshecha at Calle Grande Vista 9 1 1 9 4 1 1 1
SDCM02 Segunda Deshecha at El Camino Real 7 3 7 3 3
SJNL01 San Juan Creek at La Novia 9 2 4 1 2 1
TCOL02 Trabuco Creek at Del Obispo 9 2 3 1 2 1

Totals 52 12 1 1 31 4 4 12 8

Freshwater Saltwater
Sample Size Acute Chronic
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Table C-11.14
Toxicity Testing at SDR Mass Emissions Sites: 2007-08

Growth Fertilization Embryo Dev
Station Begin End Type 48hr TUa TUc TUc TUc TUc

ACJ01 11/30/07 12:02 11/30/07 13:02 ST 0.89 4.00 2.00 1.00 1.00
ACJ01 1/23/08 20:56 1/24/08 18:56 ST 0.00 >16 1.00 >16 16.00
LCWI02 11/30/07 6:00 11/30/07 7:00 ST 1.00 1.00
PDCM01 11/30/07 5:43 11/30/07 6:43 ST 1.18 2.00 2.00 1.00 1.00
PDCM01 1/23/08 20:03 1/24/08 18:03 ST 0.59 1.00 1.00 >16 8.00
SDCM02 11/30/07 5:44 11/30/07 6:44 ST 1.00 1.00
SDCM02 1/21/08 8:11 1/22/08 6:10 ST 0.23 1.00 1.00 1.00 1.00
SDCM02 1/23/08 20:02 1/24/08 18:02 ST 0.23 >16 2.00 >16 16.00
SJNL01 11/30/07 7:13 11/30/07 6:13 ST 1.20 2.00 >16 1.00 1.00
SJNL01 1/23/08 20:52 1/24/08 18:52 ST 0.00 8.00 >16 >16 >16
TCOL02 11/30/07 10:01 11/30/07 11:01 ST 0.23 1.00 >16 1.00 1.00
TCOL02 1/23/08 22:30 1/24/08 20:03 ST 0.51 2.00 1.00 >16 8.00

Mysidopsis
Survival

Sea Urchin
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Table C-11.14a
Expanded List of Analyses for SDR Mass Emissions Monitoring
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Date 1/24/08 1/25/08 1/24/08 1/25/08 1/24/08 1/25/08 4/3/08 1/22/08 1/22/08 1/24/08 1/25/08 1/24/08 1/25/08 1/24/08 1/25/08
Units 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR

Dissolved Oxygen mg/L 12.84 14.23 14.09 16.32    13.69    13.98 14.69 14.74
Field Specific Conductance umhos/cm 511 869 936 982 6088 6664   4322 1930 1796 1333 1565 2457 877
Field pH 7.9 7.63 8.48 8.1 8.09 8.04   7.74 7.91 8.04 8.04 8.12 8.44 8.01
WaterTemperature C 8.85 11.13 10.32 10.5 11.56 12.21   10.2 10.43 11.54 10.31 11.98 12.26 11.77
pH SU 8.21 7.6 7.73 8.15 7.69 8  7.8 8.07 8.04 7.78 8.1 8.02 8.04 7.77
SpecCond umhos/cm 3010 903 415 934 2310 5240  4150 4610 3370 1720 1590 1460 1980 978
Turbidity NTU 28.6 102 322 24.4 102 6  38.5 8.61 45.2 22.8 8.37 17.2 196 164
Nitrate+Nitrite as NO3 mg/L 5.28 2.85 3.91 1.43 7.52 10.8 14.5 14.2 9.74 6.11 0.6 4.1 3.26 2.74

Ammonia as N mg/L < 0.1 0.19 0.41 < 0.1 0.73 0.15  2.18 0.28 0.48 0.18 0.23 < 0.1 0.27 0.12
TKN mg/L 1.27 1.11 1.83 1 3.63 0.85  5.57 2.71 2.72 0.61 0.68 0.53 7.34 1.15
Ortho Phosphate as P mg/L 0.07 0.14 0.12 0.2 0.07 0.15  0.05 0.05 0.1 0.18 0.03 0.2 < 0.02 0.11
Total Phosphorus as PO4 mg/L 1 1.57 2.88 0.93 3.46 0.68 0.72 0.76 1.7 0.87 0.52 0.89 7.6 1.89

TSS mg/L 88 227 618 56 386 8  105 14 93 45 28 26 525 362
VSS mg/L 12 28 74 7 116 < 5  34 6 28 7 < 5 < 5 51 38
Metals                
Cd ug/L 6.9 2.2 0.73 < 0.5 15 9  3.5 4.6 2.7 2.4 < 0.5 < 0.5 2.2 2.6
Cd dissolved ug/L 2.5 0.6 < 0.5 < 0.5 3.1 8.7  2.4 4.2 1.7 1.5 < 0.5 < 0.5 0.52 0.65
Cr ug/L 3.5 8.2 48 4.3 12 1.2  3.8 1.3 4.1 3.8 0.77 1.3 20 12
Cr dissovled ug/L < 0.5 0.51 1.9 < 0.5 0.88 0.63  0.97 0.72 0.85 0.88 < 0.5 < 0.5 0.63 < 0.5
Cu ug/L 18 19 49 7.8 48 8.3  45 14 51 10 4.7 4.5 31 21
Cu dissolved ug/L 4.7 5.1 9.5 4.3 9.2 6.5  28 11 24 5.1 3.1 3 4.9 4.6
Ni ug/L 46 15 37 5.6 88 83  62 65 44 29 5 4.6 26 16
Ni dissolved ug/L 35 7.2 2.3 2.7 40 81  53 67 37 23 4.7 3.9 10 5.9
Pb ug/L 2 4.9 17 1.2 7.5 < 0.5  3.5 0.59 4.5 0.92 0.81 < 0.5 6 5.1
Pb dissolved ug/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5  < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Ag ug/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5  < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Ag dissolved ug/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5  < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Zn ug/L 51 63 140 16 340 120  160 45 140 38 12 9.8 96 65
Zn dissolved ug/L 11 8.5 8.6 5.9 32 110  56 32 35 16 8.5 4.4 5.7 5.6
Se ug/L 6.5 1.9 0.46 1 3.1 6.8  13 12 9.1 5.2 1.1 1.1 9.6 5.8
Se dissolved ug/L 6.4 1.2 < 0.4 0.83 2.5 6.6  12 12 9 4.9 0.82 0.83 8.4 5.2
As ug/L 3.9 4.2 3.4 2.7 5.7 1.5  2.5 1.8 2.2 1.8 2.3 3.9 6.9 5.4
As dissolved ug/L 2.6 1.8 1.4 2.3 2.3 1.3  1.8 1.8 1.6 1.5 1.8 3.7 2.5 2.3
Fe ug/L 2800 6700 22000 2000 9000 380  2100 420 2400 2300 520 1000 16000 10000
Fe dissolved ug/L 32 59 250 35 34 36  74 49 41 31 29 26 39 30
TOC mg/L 9.3 7.4 8.4 7 19 9.8  37 23 18 8.2 7.5 6.2 8.5 6.2
DOC mg/L 9.3 7 7.6 6.7 16 8.8  34 22 16 7.6 6.5 6.1 8.4 6.2
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Table C-11.14a
Expanded List of Analyses for SDR Mass Emissions Monitoring
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Date 1/24/08 1/25/08 1/24/08 1/25/08 1/24/08 1/25/08 4/3/08 1/22/08 1/22/08 1/24/08 1/25/08 1/24/08 1/25/08 1/24/08 1/25/08
Units 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR

Organophosphate Pesticides                
Chlorpyrifos ng/L < 1 < 1 < 1 < 1 < 1 < 1  < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Diazinon ng/L < 2 < 2 < 2 < 2 < 2 < 2  < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
Dimethoate ng/L < 3 < 3 < 3 < 3 < 3 < 3  < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3
Malathion ng/L 130.9 279.8 < 3 < 3 < 3 28.8  < 3 < 3 < 3 54.9 25 < 3 < 3 145.2
Pyrethroid Pesticides                
Allethrin ng/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5  < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Bifenthrin ng/L < 0.5 63.4 < 0.5 < 0.5 252.3 < 0.5  46.9 < 0.5 101.1 16.6 < 0.5 < 0.5 < 0.5 34.4
Cyfluthrin ng/L < 0.5 42.9 39.9 < 0.5 355.5 22.4  70.5 43.3 82.7 25.3 < 0.5 < 0.5 < 0.5 27.7
Cypermethrin ng/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5  < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Deltamethrin ng/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5  < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
L-Cyhalothrin ng/L < 0.5 < 0.5 < 0.5 < 0.5 7.3 < 0.5  < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Permethrin ng/L < 5 5 < 5 < 5 578.3 < 5  < 5 < 5 < 5 < 5 < 5 < 5 5 < 5
Prallethrin ng/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5  < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Acid Extractable Organic Compounds                
2,4- Dichlorophenol ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
2,4- Dimethylphenol ng/L < 100 131 < 100 116 102 < 100 < 100 950 593 144 < 100 < 100 < 100 188
2,4,6- Trichlorophenol ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
2,4-Dinitrophenol ng/L < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100
2-chlorophenol ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
2-Methyl-4,6-dinitrophenol ng/L < 100 < 100 < 100 < 100 109 < 100 < 100 266 249 < 100 < 100 < 100 < 100 < 100
4-Chloro-3-methylphenol ng/L < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100
4-Nitrophenol ng/L < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100
2-Nitrophenol ng/L < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100
Pentachlorophenol ng/L < 50 < 50 178 < 50 < 50 < 50 < 50 166 < 50 < 50 < 50 < 50 < 50 < 50
Phenol ng/L 300 232 244 148 428 411 399 381 234 < 100 136 < 100 269 222
Base/Neutral Extractable Organic Compounds              
1,2,4-Trichlorobenzene ng/L < 10 < 10 < 10 < 10 < 10 < 10 < 10 17 < 10 < 10 < 10 < 10 < 10 < 10
1,2-Dichlorobenzene ng/L < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
1,3-Dichlorobenzene ng/L < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
1,4-Dichlorobenzene ng/L < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
2,4-Dinitrotoluene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
2,6-Dinitrotoluene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
4-Bromophenylphenylether ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
4-Chlorophenylphenylether ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
Benzidine ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
3,3'-dichlorobenzidine ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
Azobenzene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
bis(2-Chloroethoxy)methane ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
bis(2-Chloroethyl)ether ng/L < 50 < 50 < 50 < 50 < 50 < 50 65 < 50 < 50 < 50 < 50 < 50 < 50 < 50
bis(2-Chloroisopropyl)ether ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
bis(2-Ethylhexyl) Phthalate ng/L 854 3240 3409 857 9424 1808 9704 2724 1382 1340 835 586 2810 2857
Butylbenzyl Phthalate ng/L 136 537 1162 133 1160 370 1972 1917 1288 591 105 131 556 718
Dibenz[a,h]anthracene ng/L < 1 < 1 18.6 < 1 30.3 < 1 4.7 < 1 2.5 < 1 < 1 < 1 30.3 < 1
Diethyl Phthalate ng/L 45741 35612 146 157 492 224 533 448 258 219 < 100 < 100 206 240
Dimethyl Phthalate ng/L 4094 3687 121 < 50 308 61 266 164 152 < 50 < 50 < 50 < 50 < 50
Di-n-butyl Phthalate ng/L 342 356 2000 493 681 423 760 748 524 280 182 274 356 515
Di-n-octyl Phthalate ng/L 77 413 332 45 1048 87 527 164 90 109 50 17 293 327
Hexachlorobenzene ng/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Hexachlorobutadiene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
Hexachlorocyclopentadiene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
Hexachloroethane ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
Isophorone ng/L < 50 < 50 < 50 < 50 < 50 < 50 114 97 65 < 50 < 50 < 50 < 50 < 50
Naphthalene ng/L 12.5 23.6 12.9 14.4 47.6 17.7 55.9 21.1 12.2 33.6 30 21.8 29.8 35.6
Nitrobenzene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
N-Nitrodimethylamine ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
N-Nitrosodi-n-propylamine ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
N-Nitrosodiphenylamine ng/L < 50 < 50 < 50 < 50 53 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
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Table C-11.14a
Expanded List of Analyses for SDR Mass Emissions Monitoring

Site A
C

J0
1

A
C

J0
1

LC
W

I0
2

LC
W

I0
2

P
D

C
M

01

P
D

C
M

01

P
D

C
M

01

S
D

C
M

02

S
D

C
M

02

S
D

C
M

02

S
D

C
M

02

S
JN

L0
1

S
JN

L0
1

TC
O

L0
2

TC
O

L0
2

Date 1/24/08 1/25/08 1/24/08 1/25/08 1/24/08 1/25/08 4/3/08 1/22/08 1/22/08 1/24/08 1/25/08 1/24/08 1/25/08 1/24/08 1/25/08
Units 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR 1-HR 24-HR

Polycyclic Aromatic Hydrocarbons               
LMW PAHs               
1-Methylnaphthalene ng/L 2.8 9.7 4.8 4.3 8.4 5.6 19.5 10.9 < 1 3.6 2.8 2.2 9 9
1-Methylphenanthrene ng/L < 1 13.5 7.2 < 1 21.3 2.9 34.3 10 < 1 < 1 < 1 1.9 21.3 < 1
2,3,5-Trimethylnaphthalene ng/L < 1 1.6 8.5 < 1 < 1 < 1 < 1 < 1 < 1 5.1 < 1 < 1 < 1 2.5
2,6-Dimethylnaphthalene ng/L 2.3 11.2 11.5 1.3 38.4 < 1 104.6 38 < 1 7.2 13.7 5.9 73.5 11.6

2-Chloronaphthalene ng/L < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
2-Methylnaphthalene ng/L 5.1 14 9.6 8.5 10.7 10.2 18.7 13.1 8.6 11.6 3.7 5.4 9.6 16.3
Acenaphthene ng/L < 1 4.6 5.9 4.2 < 1 4.8 < 1 < 1 < 1 3.4 < 1 5 < 1 7.2
Acenaphthylene ng/L < 1 8.5 6 < 1 7.8 2.9 < 1 3.6 < 1 6.3 < 1 < 1 3.1 2.6
Anthracene ng/L < 1 4 19.2 < 1 10.9 3.4 3.2 < 1 < 1 5.1 < 1 < 1 4.5 3.7
Biphenyl ng/L 6 11.9 8.6 8.2 20.7 5.6 86.1 17.5 10.2 8.8 4.5 6.2 6.4 9.6
Dibenzothiophene ng/L 8.6 < 1 35.3 9.2 29.6 < 1 < 1 < 1 < 1 < 1 5.3 < 1 14.7 < 1
Fluorene ng/L < 1 3.6 8.2 < 1 6.9 1.5 < 1 < 1 < 1 4.4 < 1 < 1 2.8 3.1
Phenanthrene ng/L 2.8 22.7 90.5 11 57.8 9.5 61.2 36.5 6.9 13.1 4.6 4.8 23.4 15
Polycyclic Aromatic Hydrocarbons               
HMW PAHs               
Benzo[a]anthracene ng/L 2.3 5.8 34.4 < 1 34.9 < 1 7.8 11.2 4.2 3.2 < 1 < 1 7.3 < 1
Benzo[a]pyrene ng/L 3.6 10.4 47.8 < 1 35.8 < 1 41.3 13.4 < 1 4.3 < 1 < 1 10.4 8.5
Benzo[b]fluoranthene ng/L < 1 17.9 80.9 1.8 77.8 < 1 40.7 13.5 4.7 < 1 2.6 < 1 23.4 6.6
Benzo[e]pyrene ng/L 5.3 16.4 58 4.2 89.9 < 1 73.8 21.5 < 1 6.2 4.4 < 1 22.8 13.1
Benzo[g,h,i]perylene ng/L 12.7 14.3 106.1 2.3 172.5 < 1 94.5 47.8 7.6 10.4 18.4 < 1 61.6 17.1
Benzo[k]fluoranthene ng/L < 1 4.6 39.6 < 1 34.3 < 1 5.6 < 1 < 1 < 1 < 1 < 1 12.8 5
Chrysene ng/L 4.9 24.9 103 7.2 112.3 < 1 79.6 22.7 7.9 2.1 4.2 < 1 20.5 21.6
Fluoranthene ng/L 4.8 22.3 180 13.7 93.1 7.4 56.2 48.5 10.3 14.4 3.9 5.9 42.1 20.2
Indeno[1,2,3-c,d]pyrene ng/L < 1 < 1 83.9 < 1 82.5 < 1 23.1 5.1 < 1 < 1 14.6 < 1 15.5 3.5
Perylene ng/L 3.6 < 1 20.7 < 1 31.3 < 1 74.2 12 < 1 < 1 3.4 < 1 71.7 46.4
Pyrene ng/L 6.3 38.5 150.3 6.9 174.7 10.7 124.3 69.8 12.1 16.6 6.3 4.6 47.5 32.8
Total PAHs ng/L 83.6 284 1151.5 97.2 1229.5 82.2 1064.3 416.2 87.2 159.4 122.4 63.7 564 291
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Table C-11.15a
Proportion of All Samples Exceeding AB411 Standards Near Coastal Stormdrains 

Rank Station Avg Hits Rank Station Avg Hits
1 BLUBRD 0.000 1 BLUBRD 0.000
1 BLULGN 0.000 1 BLULGN 0.000
1 DUMOND 0.000 1 DUMOND 0.000
1 HEISLR 0.000 1 ELMORO 0.000
1 PEARL 0.000 1 HEISLR 0.000
1 WEST 0.000 1 LADERA 0.000
2 CLEO 0.003 1 LINDAL 0.000
2 ELMORO 0.003 1 MAINBC 0.000
2 MAINBC 0.003 1 PEARL 0.000
3 VICTRA 0.010 1 RIVERA 0.000
4 LADERA 0.013 1 TRFCYN 0.000
4 LINDAL 0.013 1 VICTRA 0.000
5 EMRLD 0.016 1 WEST 0.000
6 MARIPO 0.020 2 CLEO 0.005
7 RIVERA 0.023 2 SCCS52 0.005
8 TRFCYN 0.026 3 EMRLD 0.011
9 SCCS17 0.029 3 MARIPO 0.011
10 ACM1 0.037 3 SCCS17 0.011
11 SCCS52 0.039 4 ACM1 0.020
12 PIER 0.072 5 CSBBR1 0.027
13 CSBBR1 0.121 5 CSBMP1 0.027
14 CSBMP1 0.124 6 DSB1 0.032
15 SCM1 0.136 7 DSB4 0.075
16 DSB1 0.141 8 PIER 0.081
17 PICO 0.153 9 DSB5 0.118
18 DSB4 0.167 10 SCM1 0.152
19 DSB5 0.288 11 PICO 0.177
20 POCHE 0.347 12 SJC1 0.271
21 SJC1 0.449 13 POCHE 0.425

Entire Year AB411 Season

1 Exceedance proportion or "hits" calculated as #AB411 exceedances / # total tests.  Totals 
tests per day of sampling = 2 samples (upcoast & downcoast) x 3 indicators = 6. 
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Table C-11.15b
Proportion of All Samples Exceeding AB411 Standards

Near Coastal Stormdrains when Drain Flows to the Ocean 

Rank Station # days Avg Hits Rank Station # days Avg Hits
1 BLUBRD 12 0.000 1 BLULGN 9 0.000
1 BLULGN 19 0.000 1 MARIPO 1 0.000
1 DUMOND 3 0.000 2 ACM1 29 0.023
1 LADERA 1 0.000 3 CLEO 7 0.024
1 MAINBC 14 0.000 4 SCM1 30 0.161
1 PEARL 4 0.000 5 PICO 30 0.167
1 SCCS17 3 0.000 6 POCHE 29 0.420
2 CLEO 22 0.007 7 SJC1 8 0.646
3 SCCS52 5 0.033
4 ACM1 44 0.040
5 LINDAL 5 0.056
6 EMRLD 2 0.083
6 MARIPO 4 0.083
6 PIER 2 0.083
7 TRFCYN 5 0.133
8 SCM1 49 0.141
9 PICO 49 0.146
10 POCHE 48 0.340
11 CSBMP1 3 0.611
12 RIVERA 1 0.667
13 SJC1 22 0.727
14 DSB5 1 1.000

Entire Year AB411 Season

1 Exceedance proportion or "hits" calculated as #AB411 exceedances / # total tests.  Totals tests per day 
of sampling = 2 samples (upcoast & downcoast) x 3 indicators = 6. 

0042510



Table C-11.16
Numbers of AB411 Exceedances in the Surfzone for Each Monitoring Condition

n ENT FC TC n ENT FC TC
Entire Year 2692 397 89 14 635 191 54 12
AB411 Season 1615 159 41 3 286 102 27 2
n=number of samples

All Data Flows to Ocean Only
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Table C-11.17
Average Flowrate at Coastal Stormdrain Sites

Station Code Ave Discharge 
Rate (cfs)

Relative Flow 
Rate

ACM1 11.3620 High
BLUBRD 0.1304 Low
BLULGN 0.0175 Low

CLEO 0.0219 Low
CSBBR1 0.0103 Low
CSBMP1 0.1051 Low

DSB1 0.0173 Low
DSB5 0.1066 Low

ELMORO 0.0000 Low
EMRLD 0.0098 Low
HEISLR 1.0210 Medium
LADERA 0.0148 Low
LINDAL 0.0122 Low
MAINBC 0.0000 Low
MARIPO 0.0094 Low
PEARL Diverted; No Flow
PICO 1.3559 Medium
PIER 0.0123 Low

RIVERA 0.0521 Low
SCCS17 0.0163 Low
SCCS52 0.0120 Low
SCM1 2.3346 Medium
SJC1 9.6096 high

TRFCYN 0.0506 Low
WEST 0.0122 Low

Flow Category
< 1 Low

1 - 3.99 Medium
>4 High
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Table C-11.18a
Coastal Stormdrain Sites Ranked in Terms of Significance

of Regression Slopes for All Bacteria Indicators

Rank Station P-Value Rank Station P-Value Rank Station P-Value
1 ACM1 < 0.0001 2 ACM1 0.0001 1 ACM1 < 0.0001
10 BLUBRD 0.3678 14 BLUBRD 1 18 BLUBRD 1
15 BLULGN 1 12 BLULGN 0.3332 3 BLULGN 0.0005
15 CLEO 1 14 CLEO 1 15 CLEO 0.2875
12 CSBBR1 0.4207 8 CSBBR1 0.0677 18 CSBBR1 1
15 CSBMP1 1 14 CSBMP1 1 18 CSBMP1 1
15 DSB1 1 14 DSB1 1 18 DSB1 1
1 DSB5 < 0.0001 1 DSB5 < 0.0001 8 DSB5 0.013
13 DUMOND 0.421 1 DUMOND < 0.0001 11 DUMOND 0.125
7 ELMORO 0.1856 14 ELMORO 1 18 ELMORO 1
15 EMRLD 1 11 EMRLD 0.2969 16 EMRLD 0.3965
9 HEISLR 0.3167 13 HEISLR 0.3353 18 HEISLR 1
15 LADERA 1 14 LADERA 1 5 LADERA 0.0053
15 LINDAL 1 6 LINDAL 0.0161 13 LINDAL 0.247
4 MAINBC 0.0474 14 MAINBC 1 17 MAINBC 0.4537
1 MARIPO < 0.0001 9 MARIPO 0.0788 2 MARIPO 0.0001
15 PEARL 1 10 PEARL 0.1012 18 PEARL 1
1 PICO < 0.0001 1 PICO < 0.0001 1 PICO < 0.0001
2 PIER 0.0087 4 PIER 0.0026 12 PIER 0.1288
1 POCHE < 0.0001 1 POCHE < 0.0001 1 POCHE < 0.0001
5 RIVERA 0.0924 3 RIVERA 0.0021 4 RIVERA 0.0029
6 SCCS17 0.0968 14 SCCS17 1 18 SCCS17 1
15 SCCS52 1 7 SCCS52 0.0585 6 SCCS52 0.0088
1 SCM1 < 0.0001 1 SCM1 < 0.0001 1 SCM1 < 0.0001
3 SJC1 0.0132 14 SJC1 1 9 SJC1 0.0744
8 TRFCYN 0.3051 14 TRFCYN 1 14 TRFCYN 0.2827
11 VICTRA 0.392 14 VICTRA 1 10 VICTRA 0.079
14 WEST 0.4408 5 WEST 0.0027 7 WEST 0.0093

P values < 0.05 for all three indicators

Enterococcus Fecal Coliform Total Coliform
Based on data from the entire monitoring year (7/1/07 - 6/30/08)

Greater P value - less likelihood that concentrations in surfzone and stormdrain are related
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Table C-11.18b
Coastal Stormdrain Sites Ranked in Terms of Significance of

Regression Slopes for All Bacterial Indicators

Rank Station P-Value Rank Station P-Value Rank Station P-Value
4 ACM1 0.0097 6 ACM1 0.0535 4 ACM1 0.0013
1 BLUBRD < 0.0001 1 BLUBRD < 0.0001 14 BLUBRD 0.3569
10 BLULGN 0.291 8 BLULGN 0.1325 6 BLULGN 0.0208
12 CLEO 1 18 CLEO 1 9 CLEO 0.1075
12 CSBBR1 1 13 CSBBR1 0.2705 18 CSBBR1 1
12 CSBMP1 1 10 CSBMP1 0.177 18 CSBMP1 1
12 DSB1 1 18 DSB1 1 18 DSB1 1
3 DSB5 0.0067 5 DSB5 0.0377 18 DSB5 1
12 DUMOND 1 1 DUMOND < 0.0001 12 DUMOND 0.27
12 ELMORO 1 18 ELMORO 1 18 ELMORO 1
12 EMRLD 1 15 EMRLD 0.377 15 EMRLD 0.3809
12 HEISLR 1 16 HEISLR 0.4502 18 HEISLR 1
11 LADERA 0.3204 9 LADERA 0.1624 5 LADERA 0.014
12 LINDAL 1 4 LINDAL 0.032 16 LINDAL 0.3944
5 MAINBC 0.0251 18 MAINBC 1 2 MAINBC 0.0001
2 MARIPO 0.0001 2 MARIPO 0.012 1 MARIPO < 0.0001
12 PEARL 1 7 PEARL 0.0563 18 PEARL 1
1 PICO < 0.0001 1 PICO < 0.0001 1 PICO < 0.0001
6 PIER 0.0621 12 PIER 0.2681 18 PIER 1
1 POCHE < 0.0001 1 POCHE < 0.0001 3 POCHE 0.0007
12 RIVERA 1 3 RIVERA 0.0272 8 RIVERA 0.0248
12 SCCS17 1 18 SCCS17 1 7 SCCS17 0.0229
12 SCCS52 1 18 SCCS52 1 18 SCCS52 1
1 SCM1 < 0.0001 1 SCM1 < 0.0001 1 SCM1 < 0.0001
8 SJC1 0.1878 18 SJC1 1 11 SJC1 0.2335
7 TRFCYN 0.1197 11 TRFCYN 0.2347 17 TRFCYN 0.4671
9 VICTRA 0.2275 17 VICTRA 0.4534 10 VICTRA 0.1121
12 WEST 1 14 WEST 0.3655 13 WEST 0.2925

P value < 0.05 for all three indicators

Enterococcus Fecal Coliform Total Coliform
Based on data from the AB411 Season Only (Apr 1 - Oct 31)

Greater P value - less likelihood that concentrations in surfzone and stormdrain are related
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Table C-11.18c
Coastal Stormdrain Sites Ranked in Tems of Significance

of Regression Slopes for All Bacterial Indicators

Rank Station n P-Value Rank Station P-Value Rank Station P-Value
1 ACM1 44 < 0.0001 1 ACM1 < 0.0001 1 ACM1 < 0.0001
4 BLUBRD 12 0.087 2 BLUBRD 0.0375 8 BLUBRD 0.0629
6 BLULGN 19 0.1337 7 BLULGN 0.2285 1 BLULGN < 0.0001
8 CLEO 22 0.2961 9 CLEO 0.3069 9 CLEO 0.0752
11 CSBMP1 3 1 10 CSBMP1 1 12 CSBMP1 0.3523
11 DUMOND 3 1 10 DUMOND 1 13 DUMOND 0.406
11 EMRLD 2 1 3 EMRLD 0.0456 7 EMRLD 0.0522
5 LINDAL 5 0.1077 10 LINDAL 1 10 LINDAL 0.0847
7 MAINBC 14 0.1806 4 MAINBC 0.07 6 MAINBC 0.0365
1 MARIPO 4 < 0.0001 8 MARIPO 0.3052 14 MARIPO 1
1 PEARL 4 < 0.0001 10 PEARL 1 14 PEARL 1
1 PICO 49 < 0.0001 1 PICO < 0.0001 1 PICO < 0.0001
3 PIER 2 0.0077 1 PIER < 0.0001 2 PIER 0.0004
1 POCHE 48 < 0.0001 1 POCHE < 0.0001 1 POCHE < 0.0001
11 SCCS17 3 1 6 SCCS17 0.2242 4 SCCS17 0.009
10 SCCS52 5 0.4659 10 SCCS52 1 5 SCCS52 0.0245
1 SCM1 49 < 0.0001 1 SCM1 < 0.0001 1 SCM1 < 0.0001
2 SJC1 22 0.0004 5 SJC1 0.0927 3 SJC1 0.0038
9 TRFCYN 5 0.4558 10 TRFCYN 1 11 TRFCYN 0.2469

P value < 0.05 for all three indicators

Enterococcus Fecal Coliform Total Coliform
Based on data for the entire year for discharges from drains reaching the ocean
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Table C-11.18d
Coastal Stormdrains Ranked in Terms of Significance

of Regression Slopes for All Indicators

Rank Station n P-Value Rank Station P-Value Rank Station P-Value
3 ACM1 44 0.0152 2 ACM1 0.0421 2 ACM1 0.0012
5 BLULGN 19 0.1203 3 BLULGN 0.164 4 BLULGN 0.0031
6 CLEO 22 0.3511 5 CLEO 1 6 CLEO 0.2443
1 PICO 49 < 0.0001 1 PICO < 0.0001 1 PICO < 0.0001
2 POCHE 48 0.0001 1 POCHE < 0.0001 3 POCHE 0.0014
1 SCM1 49 < 0.0001 1 SCM1 < 0.0001 1 SCM1 < 0.0001
4 SJC1 22 0.0525 4 SJC1 0.2169 5 SJC1 0.1495

P value < 0.05 for all three indicators

Enterococcus Fecal Coliform Total Coliform
Based on data from the AB411 Season for sampling dates where discharges from drains reached the ocean

Greater P value - less likelihood that concentrations in the surfzone and stormdrain are related
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Table C-11.19
Coastal Stormdrains of Highest Concern with Respect to Water Contact Recreation in the Surfzone

Year AB411 Year AB411 Year AB411 Year AB411
0.153 0.152 0.146 0.167 < 0.0001 E < 0.0001 E < 0.0001 E < 0.0001 E

< 0.0001 F < 0.0001 F < 0.0001 F < 0.0001 F
< 0.0001 T < 0.0001 T < 0.0001 T < 0.0001 T

0.072 0.081 0.083 No data 0.0087 E 0.0621 E 0.0077 E
0.0026 F 0.2681 F < 0.0001 F
0.1288 T 1 T 0.0004 T

0.347 0.177 0.340 0.420 < 0.0001 E < 0.0001 E < 0.0001 E < 0.0001 E
< 0.0001 F < 0.0001 F < 0.0001 F < 0.0001 F
< 0.0001 T 0.0007 T < 0.0001 T < 0.0001 T

0.136 0.271 0.141 0.161 < 0.0001 E < 0.0001 E < 0.0001 E < 0.0001 E
< 0.0001 F < 0.0001 F < 0.0001 F < 0.0001 F
< 0.0001 T < 0.0001 T < 0.0001 T < 0.0001 T

0.449 0.425 0.727 0.646 0.0132 E 0.1878 E 0.0004 E 0.0525 E
1 F 1 F 0.0927 F 0.2169 F

0.0744 T 0.2335 T 0.0038 T 0.1495 T

0.037 0.020 0.040 0.023 < 0.0001 E 0.0097 E < 0.0001 E 0.0152 E
< 0.0001 F 0.0535 F < 0.0001 F 0.0421 F
< 0.0001 T 0.0013 T < 0.0001 T 0.0012 T

1 Exceedance proportion calculated as #AB411 exceedances / # total tests.  Totals tests per day of sampling = 2 samples (upcoast & downcoast) x 3 indicators = 6. 
Flow ranks are relative and refer only to this group of six drains. E,F, and T in the Regression column refer, respectively, to Entercoccus, Fecal coliforms and Total coliforms.

Large watershed extending into the 
Cleveland National Forest. Mixed 
landuses. Sewage Treatment Plants u/s 
mouth. Bird refuge at the mouth with as 
many as 2000 observed during any one 
sampling.

San Juan Crk 
SJC1

Highest flowrate. Flow to ocean 
occassionally blocked by sand berms in the 
summer. Impacts to the surfzone may be 
influenced by other drains in the immediate 
area (Doheny State Beach).

2nd Highest rate of flow. Flow to ocean 
occassionally blocked by sand berm.

Aliso/Wood Canyon wilderness park at 
lower end of watershed.  Sewage 
treatment plant at lower end of the park.  
Golf course and sewer pump station 
immediately upstream of the mouth.

3rd highest flowrate. Underground drain 
discharges to concrete apron; flow from 
apron passes through rocky area before 
reaching beach to form a large stagnant 
scour pond. Many birds have been observed 
during each sampling.  Inlet and outflow from
ozone treatment system is on the concrete 
apron.

Salt Crk 
SCM1

San 
Clemente

 PIER

Aliso Crk 
ACM1

Discharge from drain collects in a large 
stagnant scour pond on the beach. The 
outflow from the pond regularly reaches the 
surfzone

Commercial & Residential; Restaurant and
Municipal Pier above outlet

Commercial & Residential; Urban 
contribution has expanded with Telaga 
development.

Avenida Pico 
& Hwy1 
PICO

Residential area and golf course 
immediately above outlet, Prima 
Deshecha landfill upstream

Outlet discharges into sand; flow 
occassionally reaches ocean during high 
tide.

Poche Bch 
POCHE

5th highest flowrate. Discharge 
occassionally pools behind and seeps 
through a large porous rock/sand berm on 
beach.  High tides can dilute and increase 
salinity of the sample from the outlet.

Primarily residential/commercial; Golf 
course immediately above mouth.

Characteristics of Flow & Features at 
Mouth of Drain Features in the WatershedDrain

Exceedances (proportion) Regression (p value)
All Data Flows to Ocean All Data When Drain Flows to Ocean
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Table C-11.20a
Aqueous Chemistry at SDR Ambient Coastal Receiving Waters Sites: 2007-08

Location Date Ty
pe

EC pH TEMP DO
µS C mg/L NTU µS mg/L

ACM-1 1/24/08 7:14 ST 5444 7.93 11.34 11.81 16.6 5400 8.02 2.8 < 0.1 0.69 0.55 0.07 21 5 < 2 < 1 < 3 31.7 1.4 3.5 5.4 0.93 25 < 0.5 15 3.1 4.6 1145
ACM-1 1/24/08 7:14 SF < 0.5 < 0.5 3.9 < 0.5 24 < 0.5 10 2.6 5.1
ACM-1d 10/11/07 11:27 DT 49848 8.06 16.9 9.9 1.82 47400 7.73 0.51 < 0.1 < 0.2 0.08 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 0.09 0.355 0.38 0.025 0.465 < 0.02 2.625 1.33 e 0.01 4870
ACM-1d 10/11/07 11:27 DF 0.03 0.339 0.29 0.055 0.335 < 0.02 < 0.01 1.34 e 0.01
ACM-1d 5/14/08 10:01 DT 33722 7.79 16.2 10 1.61 47600 8.02 0.6 < 0.1 < 0.2 0.12 0.03 6 < 5 < 2 < 1 < 3 < 3 0.129 0.257 0.43 0.073 1.737 < 0.02 0.065 1.49 0.13 5240
ACM-1d 5/14/08 10:01 DF 0.165 0.383 0.3 0.016 1.796 < 0.02 0.62 1.36 0.13
DAPTDC 9/6/07 11:49 D Sur 51504 7.65 22.6 8.53 1.9 51500 7.92 < 0.4 < 0.1 0.55 0.1 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTDC 9/6/07 11:49 DT ID 0.03 0.525 2.6 0.22 0.41 < 0.02 5.28 1.74 e 0.01
DAPTDC 9/6/07 11:49 DF ID 0.02 0.145 1.35 0.03 0.29 < 0.02 2.10 1.66 e 0.01
DAPTDC 12/1/07 10:45 S Sur 50026 7.99 15.58 7.31 1.4 47100 7.8 0.5 < 0.1 0.27 0.09 0.03 < 5 < 5 < 2 < 1 < 3 < 3
DAPTDC 12/1/07 10:45 ST ID 0.125 1.129 4.46 0.193 0.944 < 0.02 11.87 1.72 0.02
DAPTDC 12/1/07 10:45 SF ID 0.096 0.215 2.6 0.028 0.427 < 0.02 10.86 1.59 0.02
DAPTDC 12/3/07 10:15 S Sur 51942 7.94 15.1 7.61 1.77 49400 7.83 0.46 < 0.1 0.3 0.09 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTDC 12/3/07 10:15 ST ID 0.057 0.529 6.27 0.129 0.575 < 0.02 17.01 1.7 0.03
DAPTDC 12/3/07 10:15 SF ID 0.061 0.206 4.79 0.029 0.403 < 0.02 18.54 1.57 0.02
DAPTDC 12/5/07 9:51 S Sur 51149 7.97 15.12 8.13 0.85 49500 7.82 0.47 < 0.1 < 0.2 0.09 0.03 < 5 < 5 < 2 < 1 < 3 < 3
DAPTDC 12/5/07 9:51 ST ID 0.081 0.44 3.97 0.111 0.501 < 0.02 15.51 1.71 0.02
DAPTDC 12/5/07 9:51 SF ID 0.131 0.237 2.96 0.024 0.408 < 0.02 9.70 1.67 0.03
DAPTDC 1/24/08 10:37 S Sur 50910 7.94 13.22 4.82 2.43 49400 7.9 0.43 < 0.1 < 0.2 0.09 < 0.02 7 < 5 < 2 < 1 < 3 < 3
DAPTDC 1/24/08 10:37 ST ID 0.054 0.559 2.31 0.17 0.41 < 0.02 7.03 1.63 0.01
DAPTDC 1/24/08 10:37 SF ID 0.121 0.166 1.4 0.016 0.349 < 0.02 3.80 1.61 0.01
DAPTDC 1/26/08 10:20 S Sur 51320 7.82 13.34 2.86 1.83 49900 7.96 0.63 0.14 0.25 0.06 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTDC 1/26/08 10:20 ST ID 0.043 0.373 1.84 0.11 0.425 < 0.02 4.01 1.46 0.02
DAPTDC 1/26/08 10:20 SF ID 0.037 0.133 1.14 0.017 0.35 < 0.02 4.18 1.39 0.01
DAPTDC 1/28/08 9:54 S Sur 46980 7.87 13.84 9.25 2.18 49300 7.95 0.44 0.17 0.32 0.06 0.02 5 < 5 < 2 < 1 < 3 < 3
DAPTDC 1/28/08 9:54 ST ID 0.073 0.447 1.26 0.117 0.365 < 0.02 2.69 1.5 0.01
DAPTDC 1/28/08 9:54 SF ID 0.033 0.169 0.57 0.022 0.19 < 0.02 2.08 2.03 < 0.01
DAPTDC 6/18/08 13:13 D Sur 52930 7.22 20.55 8.37 3.22 50400 7.68 0.51 < 0.1 0.26 0.07 < 0.02 < 5 < 5
DAPTEB 9/6/07 10:26 DT Sur 50787 7.6 21.15 7.74 1 50500 7.83 < 0.4 < 0.1 0.66 0.08 0.03 < 5 < 5 < 2 < 1 < 3 < 3
DAPTEB 9/6/07 10:26 DT ID 0.09 0.615 15.8 0.34 0.76 < 0.02 29.95 1.67 0.02
DAPTEB 9/6/07 10:26 DF ID 0.05 0.185 5.13 0.04 0.58 < 0.02 24.79 1.43 e 0.01
DAPTEB 12/1/07 9:39 S Sur 47431 7.86 15.13 7.29 1.48 44600 7.69 0.5 < 0.1 0.5 0.22 0.06 < 5 < 5 < 2 < 1 < 3 < 3
DAPTEB 12/1/07 9:39 ST ID 0.46 1.962 20.51 1.008 2.643 < 0.02 47.05 1.9 0.04
DAPTEB 12/1/07 9:39 SF ID 0.117 0.208 1.8 0.016 1.486 < 0.02 24.12 1.47 0.03
DAPTEB 12/3/07 9:19 S Sur 51863 7.92 15.44 7.42 2.03 49100 7.78 0.48 < 0.1 0.35 0.12 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTEB 12/3/07 9:19 ST ID 0.137 0.567 6.51 0.198 0.949 < 0.02 20.97 1.68 0.03
DAPTEB 12/3/07 9:19 SF ID 0.135 0.208 4.71 0.038 0.873 < 0.02 20.51 1.58 0.03
DAPTEB 12/5/07 9:15 S Sur 50739 7.96 15.24 7.55 1.44 49300 7.75 0.44 0.13 0.26 0.09 0.03 < 5 < 5 < 2 < 1 < 3 < 3
DAPTEB 12/5/07 9:15 ST ID 0.24 0.853 10.89 0.256 1.524 < 0.02 33.76 1.56 0.04
DAPTEB 12/5/07 9:15 SF ID 0.241 0.195 6.93 0.034 1.419 < 0.02 29.13 1.55 0.05
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Table C-11.20a
Aqueous Chemistry at SDR Ambient Coastal Receiving Waters Sites: 2007-08
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DAPTEB 1/24/08 9:30 S Sur 51080 7.89 13.17 4.98 1.76 49500 7.88 0.43 < 0.1 0.25 0.1 < 0.02 < 5 < 5 < 2 < 1 < 3 5.9
DAPTEB 1/24/08 9:30 ST ID 0.103 0.375 7.39 0.147 0.684 < 0.02 20.66 1.53 0.02
DAPTEB 1/24/08 9:30 SF ID 0.131 0.232 5.46 0.047 0.63 < 0.02 23.27 1.51 0.02
DAPTEB 1/26/08 9:14 S Sur 51050 7.67 13.31 3.49 5.18 49600 7.91 0.41 < 0.1 0.2 0.09 0.02 9 < 5 < 2 < 1 < 3 < 3
DAPTEB 1/26/08 9:14 ST ID 0.134 1.153 10.91 0.572 1.009 < 0.02 22.84 1.56 0.06
DAPTEB 1/26/08 9:14 SF ID 0.065 0.148 1.91 0.019 0.581 < 0.02 10.55 1.32 0.02
DAPTEB 1/28/08 9:11 S Sur 43870 7.81 13.93 9.35 2.85 45700 7.92 0.41 < 0.1 0.34 0.18 0.05 < 5 < 5 < 2 < 1 < 3 28.4
DAPTEB 1/28/08 9:11 ST ID 0.15 0.524 7.45 0.294 0.992 < 0.02 20.07 1.55 0.05
DAPTEB 1/28/08 9:11 SF ID 0.103 0.157 2.56 0.022 0.827 < 0.02 16.04 1.38 0.02
DAPTEB 6/18/08 11:05 D Sur 52910 7.76 20.17 9.13 2.52 50200 7.6 0.52 < 0.1 < 0.2 0.09 0.02 < 5 < 5
DAPTLB 9/6/07 8:45 DT Sur 58807 6.86 21.25 7.11 2.68 51300 7.85 < 0.4 < 0.1 0.62 0.1 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTLB 9/6/07 8:45 DT ID 0.21 1.125 11.46 0.83 1.25 < 0.02 20.37 1.86 0.04
DAPTLB 9/6/07 8:45 DF ID 0.12 0.205 3.28 0.06 0.92 < 0.02 11.77 1.59 e 0.01
DAPTLB 12/1/07 8:36 S Sur 47320 7.86 14.7 6.63 0.94 44700 7.78 0.5 < 0.1 0.49 0.19 0.05 < 5 < 5 < 2 < 1 < 3 < 3
DAPTLB 12/1/07 8:36 ST ID 0.104 1.948 6.85 0.236 1.044 < 0.02 17.05 1.8 0.03
DAPTLB 12/1/07 8:36 SF ID 0.562 1.679 4.89 0.451 1.035 < 0.02 20.66 1.84 0.03
DAPTLB 12/3/07 8:40 S Sur 52104 7.86 15.02 7.11 6.72 49500 7.81 0.46 < 0.1 0.35 0.13 < 0.02 9 < 5 < 2 < 1 < 3 < 3
DAPTLB 12/3/07 8:40 ST ID 0.084 0.869 5.86 0.387 0.771 < 0.02 14.02 1.74 0.03
DAPTLB 12/3/07 8:40 SF ID 0.087 0.221 2.9 0.106 0.651 < 0.02 11.29 1.52 0.03
DAPTLB 12/5/07 8:44 S Sur 51087 7.9 15 7.29 0.61 49700 7.74 0.46 < 0.1 < 0.2 0.09 0.03 < 5 < 5 < 2 < 1 < 3 < 3
DAPTLB 12/5/07 8:44 ST ID 0.109 0.734 5.98 0.333 0.716 < 0.02 14.82 1.58 0.04
DAPTLB 12/5/07 8:44 SF ID 0.112 0.235 2.75 0.048 0.555 < 0.02 13.46 1.5 0.05
DAPTLB 1/24/08 8:38 S Sur 51160 7.81 13.23 5.25 2.6 49700 7.98 0.44 < 0.1 0.28 0.09 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTLB 1/24/08 8:38 ST ID 0.111 0.39 4.07 0.176 0.569 < 0.02 10.97 1.47 0.02
DAPTLB 1/24/08 8:38 SF ID 0.153 0.214 3.02 0.046 0.543 < 0.02 11.00 1.62 0.02
DAPTLB 1/26/08 8:34 S Sur 51180 7.52 13.28 4.13 1.98 49700 7.92 0.46 < 0.1 0.35 0.06 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTLB 1/26/08 8:34 ST ID 0.126 0.668 3.25 0.34 0.735 < 0.02 8.54 1.5 0.02
DAPTLB 1/26/08 8:34 SF ID 0.082 0.188 1.58 0.073 0.523 < 0.02 5.70 1.38 0.02
DAPTLB 1/28/08 8:37 S Sur 45690 7.58 13.65 8.22 1.96 48200 7.92 0.41 < 0.1 0.29 0.09 0.02 < 5 < 5 < 2 < 1 < 3 13.9
DAPTLB 1/28/08 8:37 ST ID 0.099 1.142 8.12 0.772 0.936 < 0.02 17.92 1.72 0.04
DAPTLB 1/28/08 8:37 SF ID 0.081 0.152 2.34 0.051 0.605 < 0.02 7.43 1.44 0.02
DAPTLB 6/18/08 8:14 D Sur 52735 7.6 18.95 7.07 8.62 50400 7.61 0.49 < 0.1 < 0.2 0.15 0.02 11 < 5
DAPTLR 9/6/07 9:21 D Sur 50954 7.51 21.38 7.37 2.82 51300 7.88 < 0.4 < 0.1 0.63 0.08 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTLR 9/6/07 9:21 DT ID 0.07 0.415 5.22 0.19 0.47 < 0.02 13.24 1.56 0.04
DAPTLR 9/6/07 9:21 DF ID 0.11 0.165 3.68 0.04 0.44 < 0.02 14.29 1.64 e 0.01
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Table C-11.20a
Aqueous Chemistry at SDR Ambient Coastal Receiving Waters Sites: 2007-08
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DAPTLR 12/1/07 9:21 S Sur 47781 7.97 14.78 7.27 1.52 44900 7.79 0.51 < 0.1 0.45 0.17 0.05 < 5 < 5 < 2 < 1 < 3 < 3
DAPTLR 12/1/07 9:21 ST ID 0.071 0.75 4.75 0.29 0.852 < 0.02 12.59 1.71 0.04
DAPTLR 12/1/07 9:21 SF ID 0.069 0.247 2.66 0.036 0.649 < 0.02 9.16 1.55 0.03
DAPTLR 12/3/07 8:59 S Sur 52070 7.9 14.94 7.58 3.09 49400 7.82 0.48 < 0.1 0.35 0.1 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTLR 12/3/07 8:59 ST ID 0.099 0.532 4.3 0.254 0.62 < 0.02 14.00 1.71 0.03
DAPTLR 12/3/07 8:59 SF ID 0.12 0.186 2.92 0.039 0.513 < 0.02 10.97 1.5 0.03
DAPTLR 12/5/07 9:00 S Sur 51088 7.91 15.03 8.1 0.75 49600 7.79 0.44 < 0.1 0.21 0.09 0.03 7 < 5 < 2 < 1 < 3 < 3
DAPTLR 12/5/07 9:00 ST ID 0.074 0.556 4.47 0.199 0.567 < 0.02 12.89 1.55 0.04
DAPTLR 12/5/07 9:00 SF ID 0.092 0.236 2.88 0.023 0.513 < 0.02 13.92 1.52 0.04
DAPTLR 1/24/08 9:02 S Sur 51160 7.9 13.26 4.91 2.62 49400 7.94 0.42 < 0.1 < 0.2 0.11 < 0.02 5 < 5 < 2 < 1 < 3 < 3
DAPTLR 1/24/08 9:02 ST ID 0.096 0.376 2.92 0.154 0.465 < 0.02 8.89 1.52 0.02
DAPTLR 1/24/08 9:02 SF ID 0.069 0.171 1.97 0.022 0.401 < 0.02 5.65 1.43 0.02
DAPTLR 1/26/08 8:48 S Sur 51130 7.74 13.17 3.56 1.98 49900 7.95 0.45 < 0.1 0.27 0.08 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTLR 1/26/08 8:48 ST ID 0.094 0.409 2.31 0.137 0.547 < 0.02 6.91 1.46 0.02
DAPTLR 1/26/08 8:48 SF ID 0.066 0.167 1.42 0.018 0.373 < 0.02 4.28 1.46 0.02
DAPTLR 1/28/08 8:51 S Sur 45640 7.72 13.66 8.66 2.12 48200 7.91 0.42 < 0.1 0.33 0.09 0.03 < 5 < 5 < 2 < 1 < 3 < 3
DAPTLR 1/28/08 8:51 ST ID 0.072 0.365 3.54 0.182 0.558 < 0.02 8.67 1.42 0.03
DAPTLR 1/28/08 8:51 SF ID 0.065 0.147 2.24 0.027 0.463 < 0.02 9.36 1.42 0.02
DAPTLR 6/18/08 9:32 D Sur 52750 7.72 19.26 7.63 7.4 50500 7.65 0.5 < 0.1 0.26 0.13 0.02 10 < 5
DAPTWB 9/6/07 11:05 D Sur 50970 7.65 21.45 7.7 1.41 51400 7.9 < 0.4 < 0.1 0.64 0.07 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTWB 9/6/07 11:05 DT ID 0.03 0.525 9.94 0.24 0.38 < 0.02 19.36 1.54 0.02
DAPTWB 9/6/07 11:05 DF ID 0.04 0.175 6.63 0.05 0.38 < 0.02 14.98 1.65 e 0.01
DAPTWB 12/1/07 10:17 S Sur 48065 7.94 15.24 7.84 2.02 45400 7.78 0.5 < 0.1 0.36 0.15 0.05 < 5 < 5 < 2 < 1 < 3 < 3
DAPTWB 12/1/07 10:17 ST ID 0.329 1.131 11.74 0.497 0.842 < 0.02 23.65 1.84 0.02
DAPTWB 12/1/07 10:17 SF ID 0.452 0.21 4.79 0.038 0.517 < 0.02 22.75 1.64 0.02
DAPTWB 12/3/07 9:44 S Sur 51817 7.93 15.21 7.55 2.14 48800 7.81 0.47 < 0.1 0.4 0.12 0.02 < 5 < 5 < 2 < 1 < 3 < 3
DAPTWB 12/3/07 9:44 ST ID 0.057 0.632 8.61 0.263 0.581 < 0.02 21.85 1.67 0.03
DAPTWB 12/3/07 9:44 SF ID 0.081 0.168 4.32 0.035 0.48 < 0.02 17.15 1.54 0.02
DAPTWB 12/5/07 9:35 S Sur 50881 7.93 15.19 8.03 0.85 49500 7.8 0.44 < 0.1 0.21 0.09 0.03 6 < 5 < 2 < 1 < 3 < 3
DAPTWB 12/5/07 9:35 ST ID 0.425 0.966 9.45 0.385 0.655 < 0.02 23.11 1.52 0.03
DAPTWB 12/5/07 9:35 SF ID 0.467 0.208 4.89 0.052 0.534 < 0.02 18.82 1.38 0.03
DAPTWB 1/24/08 10:00 S Sur 47500 7.96 13.05 5.36 15.2 45500 7.9 < 0.4 < 0.1 0.37 0.32 < 0.02 39 8 < 2 < 1 < 3 < 3
DAPTWB 1/24/08 10:00 ST ID 0.056 0.425 6.22 0.243 0.391 < 0.02 18.62 1.61 0.01
DAPTWB 1/24/08 10:00 SF ID 0.117 0.161 4.65 0.028 0.427 < 0.02 14.14 1.45 0.02
DAPTWB 1/26/08 9:53 S Sur 51170 7.76 13.33 4.98 2.93 49900 7.96 0.47 0.17 0.35 0.09 0.02 6 < 5 < 2 < 1 < 3 < 3
DAPTWB 1/26/08 9:53 ST ID 0.062 0.792 5.13 0.353 0.788 < 0.02 7.10 1.56 0.02
DAPTWB 1/26/08 9:53 SF ID 0.054 0.169 1.7 0.025 0.38 < 0.02 6.01 1.37 0.02
DAPTWB 1/28/08 9:33 S Sur 46300 7.85 13.83 9.49 3.64 47100 7.96 0.42 < 0.1 0.2 0.12 0.04 7 < 5 < 2 < 1 < 3 48.8
DAPTWB 1/28/08 9:33 ST ID 0.066 0.653 7.63 0.428 0.538 < 0.02 13.81 1.55 0.03
DAPTWB 1/28/08 9:33 SF ID 0.063 0.139 2.13 0.027 0.336 < 0.02 8.96 1.43 0.02
DAPTWB 6/18/08 12:16 D Sur 53170 8.02 19.91 9.48 3.55 50200 7.68 0.5 < 0.1 < 0.2 0.1 0.02 < 5 < 5
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Table C-11.20a
Aqueous Chemistry at SDR Ambient Coastal Receiving Waters Sites: 2007-08
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DSB-1 1/24/08 18:45 ST 592 7.78 10.77 11.66 965 1180 7.95 4.4 0.79 17.4 58.1 0.1 1720 357 18.1 < 1 < 3 180.6 15 77 390 79 490 < 2.5 4000 39 7.1 511
DSB-1 1/24/08 18:45 SF 2 2 17 1.8 15 < 0.5 60 1 0.75
DSB-1 5/21/08 8:27 DT 4577 8.16 18.03 9.71 21 5320 8 6.82 0.21 0.87 2.42 0.57 13 < 5 < 2 < 1 < 3 < 3 < 0.5 0.87 6.5 < 0.5 33 < 0.5 31 2.4 2.6 1120
DSB-1 5/21/08 8:27 DF < 0.5 0.58 4.3 < 0.5 29 < 0.5 8.8 1.8 2.2
DSB-3 9/13/07 8:52 DT 15975 7.3 22.53 9.3 11.6 18600 7.82 37 0.27 1.65 0.45 0.02 49 15 < 2 < 1 < 3 < 3 8 0.9 6.8 < 0.5 56 < 0.5 34 3 39 2990
DSB-3 9/13/07 8:52 DF 3.8 0.77 4.3 < 0.5 38 < 0.5 14 2.7 41
DSB-3 11/30/07 10:45 ST 916 7.9 16.32 10.9 122 1200 6.79 8.74 0.7 2.93 2.81 0.33 273 38 < 2 < 1 < 3 < 3 1.4 9.6 48 32 25 < 0.5 280 5.3 2.4 233
DSB-3 11/30/07 10:45 SF < 0.5 2.4 25 0.68 12 < 0.5 100 2.1 2
DSB-3 1/24/08 18:24 ST 225 8.6 11.5 10.94 105 180 7.42 7.72 0.4 1.5 1.48 0.12 318 44 < 2 < 1 < 3 < 3 0.59 14 44 47 12 < 0.5 240 8.6 1.8 250
DSB-3 1/24/08 18:24 SF < 0.5 1 8.2 < 0.5 2.6 < 0.5 22 1.1 1.3
DSB-5 9/13/07 9:56 DT 7234 7.67 22.12 10.49 8.6 6700 6.93 28 0.93 3.01 4.1 0.82 13 7 < 2 < 1 < 3 < 3 76 0.81 11 1 360 < 0.5 370 2 15 1580
DSB-5 9/13/07 9:56 DF 73 0.57 8.8 0.72 350 < 0.5 360 1.7 15
DSB-5 11/30/07 11:00 ST 1625 7.77 16.27 6.05 38 759 6.67 11.8 1.06 2.45 2.18 0.5 41 12 < 2 < 1 < 3 445.1 4.3 3.2 37 4.7 30 < 0.5 160 2.2 1 165
DSB-5 11/30/07 11:00 SF 3.5 1.6 28 1.1 27 < 0.5 120 1.9 1.1
DSB-5 1/24/08 17:23 ST 1350 7.63 14.42 10.14 54.8 1800 7.07 10.3 1.98 3.41 1.78 0.2 82 26 < 2 < 1 < 3 < 3 16 5.5 52 5.8 93 < 0.5 240 2.9 3.4 438
DSB-5 1/24/08 17:23 SF 11 1.8 27 < 0.5 88 < 0.5 120 1.6 3.5
DSB-5 5/21/08 9:10 DT 8484 7.42 19.98 11.77 5.04 8240 7.5 30.2 1.19 1.7 0.51 < 0.02 12 < 5 < 2 < 1 < 3 13.1 71 1.1 4 0.71 390 < 0.5 160 1.3 15 2150
DSB-5 5/21/08 9:10 DF 71 < 1 2.9 < 1 450 < 1 190 1.2 18
LB-2 9/13/07 12:54 DT 3172 7.76 21.4 10.85 4.55 3150 7.94 4.1 0.39 1.7 1.99 0.5 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 1.3 13 1.4 3.2 < 0.5 20 2.4 4.2 750
LB-2 9/13/07 12:54 DF < 0.5 1.1 7.7 0.5 3.3 < 0.5 10 2.5 4.2
LB-2 1/24/08 17:00 ST 237 8.12 13.26 10.74 32.8 230 7.24 4.3 0.47 1.67 1.43 0.36 34 12 19.2 < 1 < 3 217.6 < 0.5 3.6 53 6.4 4.9 < 0.5 78 1.8 < 0.5 200
LB-2 1/24/08 17:00 SF 4.3 1.6 42 0.95 3.4 < 0.5 42 1.6 < 0.5
LB-2 5/21/08 12:05 DT 6678 8.12 18.46 7.72 0.33 5530 7.96 2.19 < 0.1 < 0.2 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 < 0.5 2.4 1.4 < 0.5 2.6 < 0.5 3 < 0.5 7.8 1060
LB-2 5/21/08 12:05 DF < 0.5 2 1.1 < 0.5 2.2 < 0.5 4.6 < 0.5 7.5
LB-2d 9/13/07 12:55 DT 50989 7.56 16.58 9.88 0.5 50600 7.86 < 0.4 < 0.1 0.4 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 0.01 0.195 0.51 0.065 0.205 e 0.02 < 0.01 1.3 e 0.01
LB-2d 9/13/07 12:55 DF 0.01 0.185 0.16 0.035 0.195 < 0.02 < 0.01 1.35 e 0.01
LB-2d 5/21/08 12:10 DT 53393 8.07 19.19 9.42 2.53 50800 8.09 < 0.4 0.1 0.28 0.48 < 0.02 5 < 5 < 2 < 1 < 3 < 3 0.036 0.332 0.4 0.109 0.314 < 0.02 0.54 0.99 0.02
LB-2d 5/21/08 12:10 DF 0.334 0.376 0.43 0.039 0.387 < 0.02 2.86 0.84 0.01
LB-3 11/30/07 14:45 ST 332 7.75 14.73 11.11 143 674 7.03 6.75 0.31 2.27 3.75 0.45 285 54 < 2 < 1 < 3 270.8 < 0.5 9.7 26 6.7 9.6 < 0.5 100 4.5 0.97 95
LB-3 11/30/07 14:45 SF < 0.5 0.99 10 < 0.5 3.1 < 0.5 27 2.5 0.71
LB-3 1/24/08 17:35 ST 18303 7.71 12.01 9.17 15.6 18000 7.71 2.4 0.24 1.08 1.07 0.14 28 10 < 2 < 1 < 3 < 3 < 2.5 3.6 22 4.7 5.7 < 2.5 68 2.4 1.1 1770
LB-3 1/24/08 17:35 SF < 2.5 3.1 20 < 2.5 6.3 < 2.5 58 2.1 1.4
LB-4 11/30/07 14:15 ST 182 7.8 15.7 10.92 130 172 6.95 3.68 0.28 0.99 2.45 0.38 457 32 < 2 < 1 < 3 353.7 < 0.5 16 31 3.9 15 < 0.5 90 2.6 < 0.5 45
LB-4 11/30/07 14:15 SF < 0.5 1.6 16 0.58 1.9 < 0.5 31 1.5 < 0.5
LB-4 1/24/08 18:10 ST 152 8.27 11.95 10.67 36 87 7.13 2.4 0.54 2.93 1.7 0.21 147 53 < 2 < 1 < 3 73.2 < 0.5 8.6 73 19 8.4 < 0.5 330 2.4 4.1 43
LB-4 1/24/08 18:10 SF < 0.5 0.78 16 < 0.5 1.2 < 0.5 31 1.4 1.2
LB-4 5/21/08 13:18 DT 3955 7.9 18.59 10.34 5.21 3160 7.68 5.31 0.77 5.08 2.27 0.72 7 < 5 < 2 < 1 < 3 < 3 < 0.5 1.3 15 0.93 5.6 < 0.5 25 3.5 6.5 819
LB-4 5/21/08 13:18 DF < 0.5 0.64 7.7 < 0.5 5.6 < 0.5 19 3.3 6.6
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Table C-11.20a
Aqueous Chemistry at SDR Ambient Coastal Receiving Waters Sites: 2007-08

Location Date Ty
pe

EC pH TEMP DO
µS C mg/L NTU µS mg/L
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NI-1 9/13/07 10:49 DT 6845 7.76 21.12 10.34 5.88 6490 7.9 1.78 0.23 1.94 0.74 0.05 7 < 5 < 2 < 1 < 3 < 3 18 1 5.7 < 0.5 150 < 0.5 61 2.1 2 2320
NI-1 9/13/07 10:49 DF 14 2.1 11 2.8 150 < 0.5 51 1.6 1.8
NI-1 11/30/07 13:30 ST 130 7.82 15.29 10.86 43 140 6.81 2.48 0.26 1.05 1.95 0.33 184 40 < 2 < 1 < 3 92 1.4 3.9 35 5.2 6.5 < 0.5 84 1.8 < 0.5 44
NI-1 11/30/07 13:30 SF 1.1 1.2 26 2.9 4.3 < 0.5 75 1.4 < 0.5
NI-1 1/24/08 17:47 ST 234 7.9 12.21 12.17 173 301 7.19 3.6 0.44 2 4.39 0.25 240 50 26.9 < 1 < 3 193 2.8 13 57 8.2 19 < 0.5 170 3.6 0.96 100
NI-1 1/24/08 17:47 SF < 0.5 1.5 20 < 0.5 5.9 < 0.5 25 1.2 0.67
NI-1 5/21/08 10:30 DT 6673 7.95 19.51 8.39 10.3 6730 7.82 1.43 0.25 1.26 0.92 0.08 22 7 < 2 < 1 < 3 4.8 16 0.85 7.5 < 0.5 110 < 0.5 46 1.7 3.4 2290
NI-1 5/21/08 10:30 DF 13 < 1 4.5 < 1 130 < 1 41 1.3 2.9
NI-1d 9/13/07 11:20 DT 49620 7.79 15.42 11.45 0.78 50500 7.74 < 0.4 < 0.1 0.3 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 0.05 0.225 0.16 0.065 0.285 < 0.02 < 0.01 1.36 0.03
NI-1d 9/13/07 11:20 DF 0.11 0.855 0.62 0.235 0.975 < 0.02 0.26 1.32 e 0.01
NI-1d 5/21/08 10:35 DT 41524 8.04 18.51 15.61 3.18 51000 7.92 < 0.4 < 0.1 0.22 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 0.345 3.068 1.18 3.795 2.248 < 0.02 10.9 2.8 0.04
NI-1d 5/21/08 10:35 DF 0.13 0.156 0.28 0.012 0.344 < 0.02 2.03 0.96 0.01
SCM-1 10/11/07 9:05 DT 3899 8.05 16.99 10.26 3.2 4080 7.73 11.4 0.12 0.91 1.74 0.38 < 5 < 5 < 2 < 1 < 3 < 3 1.4 < 0.5 3.9 < 0.5 16 < 0.5 15 1.8 5.2 1120
SCM-1 10/11/07 9:05 DF 1.2 < 0.5 3.2 < 0.5 15 < 0.5 11 1.4 5.1
SCM-1 1/24/08 18:40 ST 260 7.97 11.8 12.36 23.5 278 7.44 2.12 0.27 1.25 1.09 0.17 79 27 10.2 < 1 < 3 590.3 < 0.5 3.8 21 3.6 4.7 < 0.5 93 1.6 < 0.5 77
SCM-1 1/24/08 18:40 SF < 0.5 0.79 6.3 < 0.5 1.8 < 0.5 25 0.92 0.79
SCM-1d 10/11/07 9:57 DT 43226 7.81 16.35 9.6 2.22 47300 7.72 < 0.44 < 0.1 0.3 0.11 0.02 < 5 < 5 < 2 < 1 < 3 < 3 0.21 0.475 0.94 0.195 0.665 < 0.02 31.2 1.35 e 0.01 5970
SCM-1d 10/11/07 9:57 DF 0.04 0.405 0.39 0.095 0.375 < 0.02 < 0.01 1.35 0.02
SCM-1d 5/14/08 9:15 DT 50068 7.59 16.51 8.9 1.57 51700 7.15 < 0.44 < 0.1 < 0.2 0.08 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 0.062 0.261 0.76 0.053 0.429 < 0.02 0.26 1.18 0.03 5190
SCM-1d 5/14/08 9:15 DF 0.112 0.295 0.65 0.022 0.515 < 0.02 1.64 1.1 0.02
SJC-1 10/10/07 8:00 DT 7191 7.32 14.99 7.77 2.86 7780 7.86 0.51 0.14 1.05 0.29 < 0.02 7 < 5 < 2 < 1 < 3 < 3 0.67 < 0.5 2 < 0.5 12 < 0.5 2.7 2.7 4.6 1760
SJC-1 10/10/07 8:00 DF < 0.5 < 0.5 1.7 < 0.5 11 < 0.5 3.1 2.4 4.5
SJC-1 1/24/08 17:40 ST 2094 7.92 11.88 10.67 4.36 2410 7.92 0.65 < 0.1 0.63 0.21 0.03 8 < 5 < 2 < 1 < 3 < 3 < 0.5 0.53 4.3 < 0.5 7.4 < 0.5 11 2.3 5.6 819
SJC-1 1/24/08 17:40 DF < 0.5 < 0.5 4.3 < 0.5 7.5 < 0.5 8.1 1.9 8.9
SJC-1 5/13/08 9:10 DT 2932 8.12 18.7 14.61 0.5 2960 8.1 0.69 < 0.1 0.48 < 0.06 < 0.02 < 5 < 5 < 2 < 1 < 3 < 3 1.1 < 0.5 2.5 < 0.5 14 < 0.5 6.4 2 5.6 985
SJC-1 5/13/08 9:10 DF 1.1 < 0.5 2.4 < 0.5 14 < 0.5 7 2.1 5.7
SJC-1d 5/13/08 10:10 DT 28613 8.03 18.47 10.62 11 36100 7.88 < 0.4 < 0.1 0.4 0.13 < 0.02 18 < 5 < 2 < 1 < 3 < 3 0.173 0.429 1.53 0.173 2.568 < 0.02 1.93 1.54 0.36 3210
SJC-1d 5/13/08 10:10 DF 0.177 0.146 1.08 0.018 2.396 < 0.02 1.47 1.46 0.4
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Table C-11.21
Exceedances of Acute CTR Criteria for Metals

at SDR Ambient Coastal Receiving Waters Sites: 2007-08

Station n Cd Cu Pb Ni Zn n Cd Cu Pb Ni Zn
ACM-1 1
ACM1-d 2
DAPTDC 1 6
DAPTEB 1 1 6 2
DAPTLB 1 6 1
DAPTLR 1 6
DAPTWB 1 1 6
DSB-1 1 1 1
DSB-3 1 2 2 1
DSB-5 2 2 1 2 2 2 2 1 2
LB-2 2 1 1
LB-2d 2
LB-3 2 2
LB-4 1 1 2 2
NI-1 2 1 2 2 2
NI-1d 2
SCM-1 1 1 1
SCM-1d 2
SJC-1 3
SJC-1d 1
Totals 27 2 5 0 4 2 44 0 16 0 1 3
d-measured downcoast in the surfzone

Exceeded Criteria Exceeded Criteria
Dry Weather Storms
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Table C-11.22
Toxicity Testing at SDR ACRW Sites: 2007-08

10d Sediment Surv
Eohaustorius Growth Fertilization Embryo Dev

Control adj. %Surv 48hr TUa TUc TUc TUc TUc
ACM-1 1/24/08 19:14 ST 3.76 16 2 1 1
ACM-1d 10/11/07 11:27 DT 0.00 1 1 1 1
ACM-1d 5/14/08 10:01 DT 0.96 2 1 1 2
DAPTDC 9/6/07 11:49 DT 96 0.80 2 1 1 1
DAPTDC 12/1/07 10:45 ST 0.00 1 1 1 1
DAPTDC 6/18/08 13:13 DT 91 0.23 1 1 1 1
DAPTEB 9/6/07 10:26 DT 0 0.51 1 1 >2 1
DAPTEB 12/1/07 9:39 ST 0.23 1 1 1 1
DAPTEB 1/24/08 9:30 ST 0.00 1 1 1 1
DAPTEB 6/18/08 11:05 DT 98 0.00 1 1 1 1
DAPTLB 9/6/07 8:45 DT 86 0.59 1 1 1 1
DAPTLB 12/1/07 8:36 ST 0.00 1 1 1 1
DAPTLB 1/24/08 8:38 ST 0.00 1 1 1 1
DAPTLB 6/18/08 8:14 DT 93 0.41 1 1 >2 1
DAPTLR 9/6/07 9:21 DT 99 0.51 1 1 1 2
DAPTLR 12/1/07 9:21 ST 0.51 1 1 1 1
DAPTLR 6/18/08 9:32 DT 91 0.23 1 1 >2 1
DAPTWB 9/6/07 11:05 DT 97 0.65 1 1 >2 1
DAPTWB 12/1/07 10:17 ST 0.00 1 1 1 1
DAPTWB 1/24/08 10:00 ST 0.00 1 1 1 1
DAPTWB 6/18/08 12:16 DT 93 0.23 1 1 1 1
DSB-1 1/24/08 18:45 ST 2.46 4 4 1 1
DSB-1 5/21/08 8:27 DT 0.00 1 1 1 1
DSB-3 9/13/07 8:52 DT 0.73 2 1 1 16
DSB-3 11/30/07 10:45 ST 0.91 >16 16 1 4
DSB-3 1/24/08 18:24 ST 0.82 4 1 4 1
DSB-5 9/13/07 9:56 DT 0.96 4 1 1 2
DSB-5 11/30/07 11:00 ST 4.00 >16 >16 1 8
DSB-5 1/24/08 17:23 ST 2.07 4 >16 2 2
DSB-5 5/21/08 9:10 DT 0.00 2 2 1 1
LB-2 9/13/07 12:54 DT 0.65 1 1 16 1
LB-2 1/24/08 17:00 ST 0.94 2 1 8 2
LB-2 5/21/08 12:05 DT 0.00 1 >16 1 1
LB-2d 9/13/07 12:55 DT 0.00 1 1 2 >2
LB-2d 5/21/08 12:10 DT 0.00 1 1 1 1
LB-3 11/30/07 14:45 ST 2.37 16 4 1 2
LB-3 1/24/08 17:35 ST 0.85 4 2 1 1
LB-4 11/30/07 14:15 ST 0.66 2 1 1 1
LB-4 1/24/08 18:10 ST 0.69 4 >16 1 1
LB-4 5/21/08 13:18 DT 0.00 4 4 1 1
NI-1 9/13/07 10:49 DT 0.65 1 1 16 8
NI-1 11/30/07 13:30 ST 19.60 >16 >16 1 1
NI-1 1/24/08 17:47 ST 1.33 8 >16 1 1
NI-1 5/21/08 10:30 DT 0.00 1 1 1 1
NI-1d 9/13/07 11:20 DT 0.41 1 1 1 >2
NI-1d 5/21/08 10:35 DT 0.00 1 1 1 1
SCM-1 10/11/07 9:05 DT 0.51 2 2 1 1
SCM-1 1/24/08 18:40 ST 2.75 16 2 4 1
SCM-1d 10/11/07 9:57 DT 0.23 1 1 1 1
SCM-1d 5/14/08 9:15 DT 0.77 1 1 1 >2
SJC-1 10/10/07 8:00 DT 0.41 1 1 >16 1
SJC-1 1/24/08 17:40 ST 3.14 8 4 4 1
SJC-1 5/13/08 9:10 DT 0.41 2 1 1 8
SJC-1d 5/13/08 10:10 DT 0.41 1 2 >2 1

Station Date Type
Survival

Sea UrchinMysidopsis

0042524



Table C-11.23
Aquatic Toxicity in ACRW Stormdrains

and Surfzone Receiving Waters in Dry Weather

Growth Fertilization Embryo Dev

48hr TUa TUc TUc TUc TUc
ACM-1d 10/11/07 0.10 1 1 1 1
ACM-1d 5/14/08 0.96 2 1 1 2
LB-2 9/13/07 0.65 1 1 16 1
LB-2d 9/13/07 0.10 1 1 2 >2
LB-2 5/21/08 0.10 1 >16 1 1
LB-2d 5/21/08 0.10 1 1 1 1
NI-1 9/13/07 0.65 1 1 16 8
NI-1d 9/13/07 0.41 1 1 1 >2
NI-1 5/21/08 0.10 1 1 1 1
NI-1d 5/21/08 0.10 1 1 1 1
SCM-1 10/11/07 0.51 2 2 1 1
SCM-1d 10/11/07 0.23 1 1 1 1
SCM-1d 5/14/08 0.77 1 1 1 >2
SJC-1 5/13/08 0.41 2 1 1 8
SJC-1d 5/13/08 0.41 1 2 >2 1

Sea Urchin

DateStation

Mysidopsis
Survival
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Table C-11.24
Dry Weather Reconnaissance Sites Exceeding Upper Bound or Below Lower Bound of Regional 

Tolerance Interval on Consecutive Sampling Dates

Watershed Site Type A
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Tolerance Interval Bound Consecutively Exceeded

Aliso Creek AVJ01P26 Random X
AVJ01P28 Targeted X X X
AVJ02P05 Random X X
LFJ01P01 Targeted X
LFJ01P05 Targeted X
LFJ01P05@RR Targeted X
LHJ05P01 Targeted X X
LNJ03P04 Targeted X
LNJ04@J03 Targeted X X X
MVJ01P03 Targeted X

Dana Point Coastal Streams DPK01P01 Random X X
including Salt Creek
Laguna Coastal Streams

San Clemente Coastal Streams

San Juan Creek DPL01S02 Targeted X X X
DPL01S03 Targeted X
DPL01SCWD Targeted X
LNL03P06 Targeted X
MVL03P09 Targeted X X
RSML02P28 Random X X
RSML11P02 Random X
SJCL01S01 Targeted X
SJCL02P02 Random X

Region Total 31 Consecutively exceed in 2007
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Table C-11.25
Sediment Chemistry in Dana Point Harbor

10d Amphipod Cont Adj Surv
Clay
Silt + Clay
Nitrogen
Phosphorus
Total Sulfide
TOC-S
Ag
Al
As
Ba
Be
Cd
Co
Cr
Cu
Fe
Hg
Mn
Mo
Ni
Pb
Sb
Se
Sn
Sr
Ti
Tl
V
Zn

LMW PAHs
Acenaphthene
Acenaphthylene
Anthracene
Biphenyl
Dibenzothiophene
Fluorene
2-Methylnaphthalene
1-Methylphenanthrene
Naphthalene
1-Methylnaphthalene
2,6-Dimethylnaphthalene
2,3,5-TriMethylnaphthalene
Phenanthrene

HMW PAHs
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]Fluoranthene
Benzo[e]pyrene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz[a,h]anthracene
Fluoranthene
Indeno[1,2,3-c,d]Pyrene
Perylene
Pyrene

Polycyclic Aromatic Hydrocarb

9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08
11:49 13:13 10:26 11:05 8:45 8:14 9:21 9:32 11:05 12:16

96 91 0 98 86 93 99 91 97 93
4.50 17.55 33.30 23.45 24.85 1.58 26.34 29.26 29.28 23.58

22.51 70.93 82.13 80.29 84.39 9.49 90.21 93.94 79.14 58.88
2080
646

186 6.4 186 100
0.62 0.38 3.99 3.16 1.58 1.5 1.43 3.78 5.36 2.48

0.135 0.248 1.645 0.837 0.485 0.592 0.425 0.517 0.575 0.839
5140 4505 14989 22230 13789 21860 13429 23780 11999 19080
3.02 2.69 11.19 12.53 9.7 11.91 9.33 10.24 8.86 10.11
66.7 35.62 135.9 140.3 130.1 140.1 143 152.1 135.4 141.3
0.11 0.103 0.63 1.182 0.39 0.66 0.4 0.676 0.34 0.606

0.175 0.182 3.68 5.08 0.445 0.596 0.425 0.476 0.365 0.479
2.98 2.032 6.85 9.11 5.82 7.41 5.82 7.60 5.29 6.97

19.62 15.79 34.57 48.34 30.175 46.12 28.66 47.41 32.25 50.19
31.6 19.3 366 459 196 273 175 208 315 430
9156 7088 25870 32510 24490 30990 25480 31300 23520 29550
0.01 0.01 0.03 0.11 0.03 0.07 0.021 0.05 0.021 0.07
96.2 74.63 176.4 226.1 179.7 226.2 195.1 236 168.2 213.4
0.67 0.44 2.68 3.30 2.22 2.00 1.72 1.93 2.70 2.42
10.4 8.09 22.26 31.63 14.51 19.14 14.65 19.83 16.29 21.82
6.33 7.03 22.48 25.56 33.96 26.64 17.46 18.68 26.15 26.15
0.18 0.081 0.51 0.657 0.34 0.33 0.3 0.261 0.46 0.44
0.29 0.171 0.88 1.044 0.64 0.82 0.7 0.82 0.7 0.855
0.73 0.40 3.62 3.98 2.86 2.75 2.09 2.63 3.07 3.37

62.12 51.8 71.43 78.97 53.54 61.58 61.77 63.04 59.17 67.88
391.4 329.1 729.3 1085 754.9 1223 744.4 1204 704.5 1098
0.12 0.05 0.4 0.401 0.38 0.386 0.37 0.367 0.35 0.348

20.26 18.19 51.32 76.12 47.86 78.81 47.45 85.78 49.79 74.04
57 35 439 501 207 276 206 222 259 293

197.9 87.8 111.4 234.7
6 1.9 5.3 8.3

3.5 2.3 3.4 4.5
18.3 9.6 8.1 19.4

1.4 3.8 1.4 3.3 2.4 3.1
13.3 3.8 5.9 11.7
7.7 3.8 5 9.1

17.8 5 2.8 9.7 59.2 7.4
3.5 20.6 4.6 9.4 4.5 14.3

5.8 4.7 7.7 8.3
1.5 3.3 1.8 4.8 2 4

4 11.5 10 6.5 6 11.2
< 1 < 1 < 1 < 1 1.4 5.2

99.1 41.1 42.3 128.2
2295 958 1066 2004

140.3 54 68.3 161.6
196.2 58 86.4 168.8
241.3 101.8 117 185.6
224.4 93.8 112.7 164.3
204.5 100.2 142.6 137.2

56.3
269.3 83.7 93.3 224.5
37.3 13.9 19.7 32.7

361.9 131.6 110.5 382.9
198.8 89.7 108.5 126

42.8 108.2 46.2 80.6 75.8 99.1
312.5 128.4 126.3 321.4

DAPTWBDAPTDC DAPTEB DAPTLB DAPTLR
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Table C-11.25
Sediment Chemistry in Dana Point Harbor

Pyrethroid Pesticides
Allethrin
Bifenthrin
Cyfluthrin
Cypermethrin
Deltamethrin
L-Cyhalothrin
Permethrin
Prallethrin
Triazine Pesticides
Ametryn
Atraton
Atrazine
Prometon
Prometryn
Propazine
Secbumeton
Simazine
Simetryn
Terbuthylazine
Tertbutryn
Organochlorine Pest and PCB A
2,4 DDD
2,4 DDE
2,4 DDT
4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
beta-BHC
delta-BHC
Gamma-BHC (Lindane)
Aldrin
Chlordane
Chlordane-alpha
Chlordane-gamma
OxyChlordane
cis-Nonachlor
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Heptachlor
Heptachlor Epoxide
Methoxychlor
Mirex
Perthane
Toxaphene
Trans-Nonachlor
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08
11:49 13:13 10:26 11:05 8:45 8:14 9:21 9:32 11:05 12:16

DAPTWBDAPTDC DAPTEB DAPTLB DAPTLR

<0.5 < 5 <0.5 < 5 <0.5 <0.5 < 5 <0.5
<0.5 19.7 22.2 < 5 1.2 2.7 11.4 <0.5
<0.5 < 5 5 < 5 <0.5 <0.5 < 5 4.2
<0.5 < 5 4.4 < 5 <0.5 <0.5 < 5 <0.5
<0.5 < 5 <0.5 < 5 <0.5 <0.5 < 5 <0.5
<0.5 < 5 1 < 5 <0.5 <0.5 < 5 0.7

<5 < 5 64 < 5 <5 <5 < 5 <5
<0.5 < 5 <0.5 < 5 <0.5 <0.5 < 5 <0.05

< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
4.5 1.4 13.5 3.6 13.7 18.5 4.1 4.7 15.3 12.8
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 5 <5 < 5 <5 < 5 <5 < 5 <5 8.8 <5
< 1 < 1 < 1 1.6 < 1 < 1 < 1 < 1 4.9 2.3
< 1 < 1 < 1 1.9 < 1 < 1 < 1 < 1 3.9 2.7
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 8.8 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5

< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 1.9
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 23 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
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Table C-11.25
Sediment Chemistry in Dana Point Harbor

Organophosphate Pesticides
Bolstar
Chlorpyrifos
Demeton
Diazinon
Dichlorvos
Dimethoate
Disulfoton
Ethoprop
Fenchlorphos
Fensulfothion
Fenthion
Malathion
Merphos
Mevinphos
Parathion-Methyl
Phorate
Tetrachlorvinphos
Tokuthion
Trichloronate
PCB Congeners
PCB018
PCB028
PCB031
PCB033
PCB037
PCB044
PCB049
PCB052
PCB066
PCB070
PCB074
PCB077
PCB081
PCB087
PCB095
PCB097
PCB099
PCB101
PCB105
PCB110
PCB114
PCB118
PCB119
PCB123
PCB126
PCB138
PCB141
PCB149
PCB151
PCB153
PCB156
PCB157
PCB158
PCB168+132
PCB169
PCB170
PCB177
PCB180
PCB183
PCB187
PCB189

9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08
11:49 13:13 10:26 11:05 8:45 8:14 9:21 9:32 11:05 12:16

DAPTWBDAPTDC DAPTEB DAPTLB DAPTLR

< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5

< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5

< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5

< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5

< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 2.6 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 2.4 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 2.5 < 1
< 1 < 1 1.8 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 2 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 2.4 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 8.7 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 3.3 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 2.1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
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Table C-11.25
Sediment Chemistry in Dana Point Harbor

PCB194
PCB200
PCB201
PCB206
Acid Extractables
2,4- Dimethylphenol
2,4,6- Trichlorophenol
2,4-Dinitrophenol
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
Base/Neutral Extractables
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
3,3'-dichlorobenzidine
4-Bromophenylphenylether
4-Chlorophenylphenylether
Benzidine
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl) Phthalate
Butylbenzyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitrodimethylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine

2,4,5 TP-Silvex
2,4-D

Chlorinated Herbicides

9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08 9/6/07 6/18/08
11:49 13:13 10:26 11:05 8:45 8:14 9:21 9:32 11:05 12:16

DAPTWBDAPTDC DAPTEB DAPTLB DAPTLR

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 100
< 50

< 100
< 50

< 100
< 50

< 100
< 50

< 100

< 10
< 10
< 10
< 10
< 50
< 50
< 50
< 50
< 50
< 50
< 50
< 50
< 50
< 50
3134

76
< 100
< 50
< 75
114
< 1

< 50
< 50
< 50
< 50
< 50
< 50
< 50
< 50

< 10 < 10 < 12 < 10 < 12 < 10 < 13 < 10 < 12 < 10
< 100 < 100 < 120 < 100 < 120 < 100 < 130 < 100 < 120 < 100

Anthropogenically enriched according to SCCWRP Iron Normalization Analysis
for  Marine Sediments
Exceeds NOAA ERM (Effects Range Median)
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Table C-11.26
Benthic Infaunal Community Analysis for Dana Point Harbor Sediments

Community Measure
Sep-07 Jun-08 Sep-07 Jun-08 Sep-07 Jun-08 Sep-07 Jun-08 Sep-07 Jun-08

Number of Species 13 21 61 26 14 13 17 5 7 26
Total Abundance 36 73 1151 311 58 57 66 6 17 427
Shannon-Wiener Diversity 2.29 2.26 2.72 2.36 2.24 2.11 2.44 1.56 1.65 2.29
Margalef Diversity 3.35 4.66 8.51 4.36 3.20 2.97 3.82 2.23 2.12 4.13
Evenness 0.89 0.74 0.66 0.72 0.85 0.82 0.86 0.97 0.85 0.70
Simpson Dominance 0.87 0.80 0.87 0.86 0.87 0.85 0.89 0.78 0.76 0.86
BRI Score 55 37 43 63 51 79 67 55 65 51

Station/Survey
DAPTLR DAPTDC DAPTEB DAPTLB DAPTWB
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Table C-11.27
BRI Thresholds Levels of Benthic Community Condition for Bays and Estuaries

BRI Threshold Level Definition
< 39.96 Reference 1

≥ 39.96 - <49.15 Low Disturbance 2
≥ 49.15 - <73.27 Moderate Disturbance 3

≥ 73.27 High Disturbance 4
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Table C-11.28
Sediment Toxicity at Dana Point Harbor in a Regional Context, Using Data from

the Bight '03 Bays and Harbors Stratum

Dana Point NPDES 03-04 20 70 10
Dana Point NPDES 04-05 20 50 30
Dana Point NPDES 05-06 10 0 90
Dana Point NPDES 06-07 10 20 70
Dana Point NPDES 07-08 10 0 90
Dana Point 03-08 14 28 58
Southern California Bight overall 10 37 53
Anaheim Bay 0 50 50
Dana Point 0 0 100
San Pedro Bay 5 37 58
Marina del Rey 0 25 75
Mission Bay 0 50 50
Newport Bay 63 25 13
Oxnard Harbor 0 0 100
Redondo Harbor 0 0 100
San Diego Bay 0 47 53

Highly toxic: < 50% survival
Moderately toxic: > 50 - < 83% survival
Nontoxic: > 83% survival

Area % Highly toxic % Moderately toxic % Nontoxic
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Table C-11.29
CTR Exceedances across the Region: 2007-08

Sample CTR
Watershed Program Type Criterion Station Samples Cu Ni Zn

Aliso Creek ACRW Storm FW ACM-1 1 0 0 0
Aliso Creek ACRW Storm SW ACM-1 1 0 0 0
Aliso Creek ACRW Dry SW ACM-1d 2 0 0 1
Aliso Creek Bioassessment Dry FW AC-CCR 2 0 0 0
Aliso Creek Bioassessment Dry FW ACJ01 2 0 0 0
Aliso Creek Bioassessment Dry FW AC-PPD 2 0 0 0
Aliso Creek Bioassessment Dry FW EC-MD 2 0 0 0
Aliso Creek Bioassessment Dry FW WC-WCT 2 0 0 0
Aliso Creek Mass Emissions Storm FW ACJ01 9 0 0 0
Aliso Creek Mass Emissions Storm SW ACJ01 9 3 0 0
Dana Point Coastal Streams ACRW Dry SW DAPTDC 1 0 0 0
Dana Point Coastal Streams ACRW Storm SW DAPTDC 6 0 0 0
Dana Point Coastal Streams ACRW Dry SW DAPTEB 1 1 0 1
Dana Point Coastal Streams ACRW Storm SW DAPTEB 6 2 0 0
Dana Point Coastal Streams ACRW Dry SW DAPTLB 1 0 0 0
Dana Point Coastal Streams ACRW Storm SW DAPTLB 6 1 0 0
Dana Point Coastal Streams ACRW Dry SW DAPTLR 1 0 0 0
Dana Point Coastal Streams ACRW Storm SW DAPTLR 6 0 0 0
Dana Point Coastal Streams ACRW Dry SW DAPTWB 1 1 0 0
Dana Point Coastal Streams ACRW Storm SW DAPTWB 6 1 0 0
Dana Point Coastal Streams ACRW Dry SW NI-1 2 1 2 0
Dana Point Coastal Streams ACRW Storm SW NI-1 2 2 0 0
Dana Point Coastal Streams ACRW Dry SW NI-1d 2 0 0 0
Dana Point Coastal Streams ACRW Dry FW SCM-1 1 0 0 0
Dana Point Coastal Streams ACRW Dry SW SCM-1 1 0 0 0
Dana Point Coastal Streams ACRW Storm FW SCM-1 1 0 0 0
Dana Point Coastal Streams ACRW Storm SW SCM-1 1 1 0 0
Dana Point Coastal Streams ACRW Dry SW SCM-1d 2 0 0 1
Dana Point Coastal Streams Bioassessment Dry FW SC-MB 2 0 0 0
Laguna Beach Coastal Streams ACRW Dry SW LB-2 2 1 0 0
Laguna Beach Coastal Streams ACRW Storm SW LB-2 1 1 0 0
Laguna Beach Coastal Streams ACRW Dry SW LB-2d 2 0 0 1
Laguna Beach Coastal Streams ACRW Storm SW LB-3 2 2 0 1
Laguna Beach Coastal Streams ACRW Dry SW LB-4 1 1 0 0
Laguna Beach Coastal Streams ACRW Storm SW LB-4 2 2 0 0
Laguna Beach Coastal Streams Bioassessment Dry FW LC-133 2 0 0 0
Laguna Beach Coastal Streams Mass Emissions Storm FW LCWI02 9 1 0 0
Laguna Beach Coastal Streams Mass Emissions Storm SW LCWI02 9 5 0 1
San Clemente Coastal Streams Bioassessment Dry FW SD-AP 2 0 0 0
San Clemente Coastal Streams Mass Emissions Storm FW PDCM01 10 0 0 0
San Clemente Coastal Streams Mass Emissions Storm SW PDCM01 10 10 4 1
San Clemente Coastal Streams Mass Emissions Storm FW SDCM02 12 0 0 0
San Clemente Coastal Streams Mass Emissions Storm SW SDCM02 12 12 0 0
San Juan Creek ACRW Dry SW DSB-1 1 0 0 0
San Juan Creek ACRW Storm SW DSB-1 1 1 0 0
San Juan Creek ACRW Dry SW DSB-3 1 0 0 0
San Juan Creek ACRW Storm SW DSB-3 2 2 0 1
San Juan Creek ACRW Dry SW DSB-5 2 1 2 2
San Juan Creek ACRW Storm SW DSB-5 2 2 1 2
San Juan Creek ACRW Dry FW SJC-1 3 0 0 0
San Juan Creek ACRW Dry SW SJC-1 3 0 0 0
San Juan Creek ACRW Dry SW SJC-1d 1 0 0 0
San Juan Creek Bioassessment Dry FW REF-BC 1 0 0 0
San Juan Creek Bioassessment Dry FW REF-CS 2 0 0 0
San Juan Creek Bioassessment Dry FW REF-TCAS 2 0 0 0
San Juan Creek Bioassessment Dry FW SJC-74 1 0 0 0
San Juan Creek Bioassessment Dry FW SJC-CC 2 0 0 0
San Juan Creek Bioassessment Dry FW TC-AP 2 0 0 0
San Juan Creek Bioassessment Dry FW TC-DO 2 0 0 0
San Juan Creek Mass Emissions Storm FW SJNL01 9 1 0 0
San Juan Creek Mass Emissions Storm SW SJNL01 9 4 0 1
San Juan Creek Mass Emissions Storm FW TCOL02 9 0 0 0
San Juan Creek Mass Emissions Storm SW TCOL02 9 3 0 1

Number Exceeding CTR
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Figure C-11.1. Receiving Waters Monitoring Program Evolution 

 

First Term Permit
Track compliance
Estimate pollutant loads
Identify pollutant sources
Address areas of special 
  concern

Second Term Permit
Continue First Term 
  monitoring
Track compliance
Reevaluate priority issues
Develop 99-04 plan

Second Term 99-04 Plan
Track compliance
Document water quality 
  trends at Warm  Spots
Assess conditions at CARs
Evaluate stormwater's 
  contribution to use 
  impairment

Third Term Permit
Track compliance
Continue trends monitoring
Address expanded set of 
  issues
   Bioassessment
   Coastal drains
   Ambient coastal receiving 
      waters
    Toxicity

 
 
Warm spots refers to sites with pollutant levels that are elevated relative to the long-term County average.
 
CARs refers to critical aquatic resources, sites with greater beneficial use potential. 
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LEGEND
Monitoring Station Location
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San Diego
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Figure C-11.2

Locations of Bioassessment
Monitoring Stations

0 2.5 51.25
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Highway/Major RoadwayState Water Board Jurisdiction

Major Watercourse
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*CC-CR was dry during spring and fall 
sampling events.  No results are reported 
for this site during FY 2007-2008.
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Figure C-11.3
IBI Scores from the Fall 2007 Survey
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Figure C-11.4
IBI Scores from the Spring 2008 Survey
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Figure C-11.5

So CA IBI Scores (Nov 2002 - June 2008)
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Figure C-11.6a
Summary of Overall

Conditions in Fall 2007
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Figure C-11.6b
Summary of Overall

Conditions in Spring 2008
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Figure C-11.7
Station Dendrogram for Bioassessment Surveys Conducted from 2002-2008

Distance

3.9 2.9 1.9 1 0
 REF-DLR 2002 Fall 68

 REF-BC 2004 Fall 53
 REF-BC 2005 Fall 44
 REF-SVC 2004 Fall 60
 REF-SVC 2003 Fall 44
 REF-SVC 2002 Fall 66
 REF-TCAS 2003 Fall 49
 REF-TCAS 2005 Fall 65

 REF-TCAS 2005 Spr 55
 REF-TCAS 2004 Spr 42

 REF-BC 2006 Spr 45
 REF-TCAS 2006 Spr 49
 REF-TCAS 2006 Fall 54
 REF-BC 2007 Spr 32
 REF-TCAS 2007 Spr 37
 REF-BC 2004 Spr 50
 REF-BC 2008 Spr 43

 REF-TCAS 2008 Spr 33
 REF-CS 2003 Spr 37

 REF-CS 2005 Spr 23
 REF-BC 2005 Spr 48

 REF-BC 2003 Spr 49
 REF-TCAS 2003 Spr 36

 CC-CR 2005 Spr 33
 CC-CR 2003 Spr 22
 REF-CS 2005 Fall 24
 REF-TCAS 2007 Fall 41
 REF-CS 2003 Fall 34

 REF-CS 2006 Fall 37
 SJC-74 2003 Fall 16

 LC-133 2003 Fall 20
 SJC-74 2004 Fall 17
 TC-AP 2003 Fall 25
 TC-AP 2006 Fall 15
 CC-CR 2003 Fall 27
 CC-CR 2004 Spr 31
 CC-CR 2005 Fall 19

 SJC-74 2005 Fall 21
 REF-CS 2002 Fall 33

 REF-CS 2004 Spr 21
 REF-CS 2004 Fall 16
 REF-CS 2007 Spr 28
 REF-CS 2006 Spr 26

 REF-CS 2007 Fall 23

 SD-AP 2003 Fall 17

 WC-WCT 2002 Fall 24

 SC-MB 2003 Spr 7

 SJC-CC 2002 Fall 31

 SJC-CC 2004 Fall 19

 TC-AP 2004 Fall 19

 AC-PPD 2004 Fall 17

 WC-WCT 2007 Fall 17

WC-WCT 2004 Fall 13

Page 1
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Figure C-11.7
Station Dendrogram for Bioassessment Surveys Conducted from 2002-2008
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 ACJ01 2004 Spr 9
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Figure C-11.7
Station Dendrogram for Bioassessment Surveys Conducted from 2002-2008
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Figure C-11.7
Station Dendrogram for Bioassessment Surveys Conducted from 2002-2008
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Figure C-11.7
Station Dendrogram for Bioassessment Surveys Conducted from 2002-2008
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Figure C-11.8
Two-Way Coincidence Table of the Distribution of Species at Each Site
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Figure C-11.9
Relationship between IBI Scores and Physical Habitat Variables: 2002-08
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Figure C-11.9
Relationship between IBI Scores and Physical Habitat Variables: 2002-08
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Figure C-11.11
Annual Rainfall Summary

Precipitation totals at Selected OCPW Raingauges
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Relative Level of AB411 Exceedances (Hits)
Over the Entire Year Using All Data
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then tested for three indicator bacteria: total coliform, fecal
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based upon the percentage of the total number of samples
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Figure C-11.13b
Relative Level of AB411 Exceedances (Hits)
Over the Entire Year When Drains Flow to Ocean

State Water Board Jurisdiction

* For each station samples were collected at the coastal
storm drain outfall and within the surfzone.  Samples were
then tested for three indicator bacteria: total coliform, fecal
coliform, and enterococci.  Surfzone samples were
evaluated per AB411 criteria for each indicator bacteria.
The number of criteria exceedances or 'Hits' is depicted
based upon the percentage of the total number of samples
collected.   
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Figure C-11.14a
Relative Level of AB411 Exceedances (Hits)
During the AB411 Season Using All Data

State Water Board Jurisdiction

* For each station samples were collected at the coastal
storm drain outfall and within the surfzone.  Samples were
then tested for three indicator bacteria: total coliform, fecal
coliform, and enterococci.  Surfzone samples were
evaluated per AB411 criteria for each indicator bacteria.
The number of criteria exceedances or 'Hits' is depicted
based upon the percentage of the total number of samples
collected.   

AB411 Exceedances (Hits) *
Coastal Storm Drain Outfall Monitoring Stations

75%-100% 
40% - < 75%  
10% - < 40%  
0% - <10%  

LEGEND

0 1 2 30.5
Miles0 1.5 30.75

Kilometers

Watershed Boundary

Freeway/Major Highway
County Boundary

Highway/Major Roadway

Major Watercourse
Major Waterbody

0042555



5

73

1

74

74

1331

SJC1

SCM1

ACM1

PICO

CLEO

POCHE

BLULGN

MARIPO

San Juan Creek
Watershed

Aliso Creek
Watershed

San Mateo Creek

San Clemente 
Coastal Streams

Watershed

Laguna
Coastal Streams

Watershed

Dana Point 
Coastal Streams

Watershed

Newport 
Coastal 
Streams

Watershed

S:\GIS\mxds\NPDES_Annual_Report\07-08\SDR_CSDO_AB411_Season_Flows_Ocean_07_08.mxdDate: November 12, 2008

P A C I F I C  O C E A N

Map Area
San Diego

Los Angeles Santa Ana

Los Angeles

Figure C-11.14b
Relative Level of AB411 Exceedances (Hits)
During the AB411 Season When Drain Flows to Ocean

State Water Board Jurisdiction

* For each station samples were collected at the coastal
storm drain outfall and within the surfzone.  Samples were
then tested for three indicator bacteria: total coliform, fecal
coliform, and enterococci.  Surfzone samples were
evaluated per AB411 criteria for each indicator bacteria.
The number of criteria exceedances or 'Hits' is depicted
based upon the percentage of the total number of samples
collected.   
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Figure C-11.15a
Examples of Strong and Weak Relationships between Indicator Bacteria in the Stormdrain Discharge and Receiving Waters
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Figure C-11.15b
Examples of Strong and Weak Correlations between

Receiving Waters and Stormdrain Discharges
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ACM1 - Enterococcus (7/1/2007 - 6/30/2008)
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ACM1 - Total Coliform (7/1/2007 - 6/30/2008)
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Figure C-11.16
Examples of Strong and Weak Relationships between Indicator Bacteria in the Stormdrain

 Discharge and Receiving Waters - Whole Year
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Figure C-11.16a

Percentage of Days in Which at Least One Indicator in the Surfzone 
Exceeded an Ocean Water Sports Contact Standard  (2007-08)
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Figure C-11.16b
Exceedances of Ocean Water Sports Contact Standards in the Surfzone - All Year

Stormdrain Flowed to Ocean
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Figure C-11.16c
Exceedances of Ocean Water Sports Contact Standards in the Surfzone - AB411 Season
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Figure C-11.18

Aqueous Chemistry in Dry Weather Discharges
from ACRW Stormdrains - 9/13/07
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Figure C-11.19a
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Figure C-11.19b
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Figure C-11.19c
Toxicity Testing at SDR ACRW Stormdrains and Receiving Waters during Dry Weather: 2007-08

Laguna Marine Life Refuge
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Locations of Dry Weather
 Monitoring Stations
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State Water Board Jurisdiction

Major Watercourse
Major Waterbody

S:\GIS\mxds\NPDES_Annual_Report\07-08\SDR_Dry_Weather_Overview_07_08.mxd

# Station # Station # Station
1 AVJ01P27 21 LFJ01P05@RR** 41 MVL02P14
2 AVJ01P28 22 LFJ01P08 42 MVL02P20
3 AVJ01P33 23 LHJ04P04 43 MVL03P09
4 AVJ02P05 24 LHJ05P01 44 MVL03P11
5 COL02P50 25 LHL04TBN1 45 RSML02@AP**
6 COL02P55 26 LNJ03P01 46 RSML02P25
7 DPK01P01** 27 LNJ03P04 47 RSML02P28
8 DPK01P02 28 LNJ03P05 48 RSML02P32
9 DPK01P04 29 LNJ03P13 49 RSML02P45
10 DPL01S02 30 LNJ04@J03 50 RSML11P02
11 DPL01S03 31 LNK01P07 51 RSML11XXX*
12 DPL01S04* 32 LNK01P08 52 SCBS@M02
13 DPL01SCWD 33 LNK01P09 53 SCM00P03
14 DPM00P01 34 LNL03P03 54 SCM02XXX
15 DPM00P05 35 LNL03P04 55 SCM03P01
16 LBGAVOUT 36 LNL03P06 56 SJCL01@CC
17 LBI02@LC133 37 LWI02P18 57 SJCL01P03
18 LBJ00P02 38 LWJ01ASVM 58 SJCL01S01**
19 LFJ01P01 39 MVJ01P03 59 SJCL01TBN1
20 LFJ01P05 40 MVJ07P02 60 SJCL02P02

61 SJCL02TBN1*

*Site eliminated for the 2008 dry weather season.
**Site added for the 2008 dry weather season.
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Locations of Dana Point Monitoring Stations
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Figure C-11.22
Sediment Toxicity Measured in Orange County Bays and Marinas

During Bight 98 and 03
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Figure C-11.23
Sediment Toxicity in Dana Point Harbor over the Last Five Years
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Figure C-11.24a
BRI Scores for Fall 2007 and Spring 2008 in Dana Point Harbor 
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Figure C-11.24b
Average BRI Scores for Dana Point Harbor: 2002-08
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Figure C-11.25

Dana Point BRI v. Eohaustorius % Mortality
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Figure C-11.26 
Trends in Fecal Coliform Concentrations at the BMP Evaluation Sites in the Aliso 

Creek Watershed 
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*No samples were collected at the J06 storm drain in 2003. 
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Figure C-11.26 
Trends in Fecal Coliform Concentrations at the BMP Evaluation Sites in the Aliso 

Creek Watershed 
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Figure C-11.27 

Trends in Fecal Coliform Concentrations at the Trend Tracking Sites in the Aliso 
Creek Watershed 
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Figure C-11.27 

Trends in Fecal Coliform Concentrations at the Trend Tracking Sites in the Aliso 
Creek Watershed 
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 Exhibit 13-2-2 
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*No samples were collected at site J01@J02 in 2001. 
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Patterns of Toxicity Across
the Region in Dry Weather

LEGEND

2The toxicity score is the average of toxicity
hit percentages.  
* Aqueous toxicity at  Ambient Coastal
Program monitoring stations was evaluated
using two marine organisms (Mysidopsis
bahia) and (Stronglyocentrotus purpuratus).
** Aqueous toxicity at Bioassessment Program
monitoring stations was evaluated using two
freshwater organisms (Ceriodaphnia dubia) 
and (Hyallela azteca).
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Patterns of Toxicity Across
the Region in Wet Weather

LEGEND

2The toxicity score is the average of toxicity
hit percentages.  
* Aqueous toxicity at  Ambient Coastal
Program monitoring stations was evaluated
using two marine organisms (Mysidopsis
bahia) and (Stronglyocentrotus purpuratus).
** Aqueous toxicity at Bioassessment Program
and Mass Emissions monitoring stations was 
evaluated using two freshwater organisms 
(Ceriodaphnia dubia) and (Hyallela azteca).

Toxicity Score2

76% - 100% POOR

41% - 75% FAIR

16% - 40% GOOD

0% - 15% VERY GOOD

Watershed Boundary

Freeway/Major Highway
County Boundary

Highway/Major Roadway

Major Watercourse
Major Waterbody

1Only one storm sample was collected during
FY 07-08.

0 2.5 51.25
Miles

0 2.5 51.25
Kilometers

DSB5*DAPTWB*

DAPTLR1*DAPTEB*

DAPTDC1* DAPTLB*

0042580



5

74

241133

73

1

405

73

Santa Ana River
Watershed

Newport Bay
Watershed

San Juan Creek
Watershed

Aliso Creek
Watershed

San Mateo Creek
WatershedSan Clemente

Coastal Streams
Watershed

Newport
Coastal Streams

Watershed
Laguna
Coastal
Streams

Watershed

Dana Point
Coastal Streams

Watershed

FW

FW
SW FW

DSB31

SW

FW

LB-41

SW

SDCM02

SW
SW

FW

FW

FW

FW

FW

FW

FW

FW
FW

FW

SW

SW

FW

FW

SW

FW

SJC1
SCM11

DSB11

NI-1

LB-2

LC-133

TC-DO

TC-AP

SD-AP

SC-MB

EC-MD

ACJ01

WC-WCT

SJC-CC

SJC-741

REF-CS

REF-BC1

AC-PPD

AC-CCR

REF-TCAS

S:\GIS\mxds\NPDES_Annual_Report\SDR_DW_CTR_Map_07_08.mxd

0 2.5 51.25
Miles

P A C I F I C  O C E A N

DAPTLR

SW

SW

SW

SW
SW

SW

DSB5
DAPTLBDAPTWB

DAPTEB

DAPTDC

Figure C-11.30
Patterns of CTR Exceedances

Across the Region
in Dry Weather

0 2.5 51.25
Kilometers

Date: November 12, 2008

LEGEND

% Exceedances
76% - 100%
41% - 75%
16% - 40%
0% - 15%

CTR Exceedance Criteria Used
FW =  Freshwater*
SW =  Saltwater

Monitoring Station Location

* Adjusted for water hardness

POOR
FAIR

GOOD
VERY GOOD

Cu = Copper
Ni = Nickel
Zn = Zinc

Monitoring Station Location
Watershed Boundary

Freeway/Major Highway
County Boundary

Highway/Major Roadway

Major Watercourse
Major Waterbody

1Only one dry weather sample was collected during
FY 07-08.

0 0.50.25 Mile

0042581



Santa Ana River
Watershed

Newport Bay
Watershed

San Juan Creek
Watershed

Aliso Creek
Watershed

San Mateo Creek
WatershedSan Clemente

Coastal Streams
Watershed

Newport
Coastal Streams

Watershed
Laguna
Coastal
Streams

Watershed

Dana Point
Coastal Streams

Watershed

5

74

241133

73

1

405

73

SW

SW

SW

SW

DSB3

SW

FWSW
FW

SW

SW

FW

FW

SW

FW
FW

FW

SWSCM11

DSB11

ACM11

NI-1

TCOL02

LCWI02

SDCM02

ACJ01

PDCM01

SJNL01

S:\GIS\mxds\NPDES_Annual_Report\07-08\SDR_Storm_CTR_Map_07_08.mxd

0 2.5 51.25
Miles

P A C I F I C  O C E A N

Figure C-11.31
Patterns of CTR Exceedances

Across the Region
in Wet Weather

0 2.5 51.25
Kilometers

Date: November 12, 2008

SW
SW

SW
LB-3

LB-21

LB-4

LEGEND

% Exceedances
76% - 100%
41% - 75%
16% - 40%
0% - 15%

CTR Exceedance Criteria Used
FW =  Freshwater*
SW =  Saltwater

Monitoring Station Location

* Adjusted for water hardness

POOR
FAIR

GOOD
VERY GOOD

Cu = Copper
Ni = Nickel
Zn = Zinc

Monitoring Station Location
Watershed Boundary

Freeway/Major Highway
County Boundary

Highway/Major Roadway

Major Watercourse
Major Waterbody

1Only one wet weather sample was collected during
FY 07-08.

DAPTLR

SW

SW

SW

SW
SW

SW

DSB5
DAPTLBDAPTWB

DAPTEB

DAPTDC

0 0.50.25 Mile

0 0.50.25 Mile

0042582



SECTION C-12.0, WATERSHEDS 
 
 
C-12.0 WATERSHEDS  
 
C-12.1 Introduction 
 
There are six distinct watersheds within the San Diego Regional Board Area which are 
identified below.   
 

Region Watershed Planning Area Major Watercourses 
Laguna Coastal Streams Laguna Canyon Creek 
Aliso Creek Aliso Creek 
Dana Point Coastal Streams Salt Creek 
San Juan Creek San Juan Creek, Oso Creek, Trabuco 

Creek, Bell Canyon, Verdugo Canyon 
San Clemente Coastal 
Streams 

Prima Deshecha, Segunda Deshecha 

Region 9 
San Diego 

San Mateo Creek San Mateo Creek 
 
The 2007-08 reporting period marked the fifth year of implementation of the 
DAMP/Watershed Action Plans.  Progress on the Permittees’ efforts to implement a 
watershed-based approach to water quality protection and planning are reported in 
Exhibits 13-18.  
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SECTION C-13.0, RECOMMENDED PROGRAM CHANGES 
 
 
C-13.0 RECOMMENDED PROGRAM CHANGES 
 
C-13.1 Introduction 
 
In mid-2006 the Permittees prepared ROWDs in anticipation of permit renewal in early 
2007.  These documents presented a review of the Program over the first three years of 
full implementation.  The ROWD required a longer term perspective on program 
effectiveness and, while it considered the same performance metrics (both programmatic 
and environmental) used in this report, it was additionally informed by: 
 

• A longer term (rather than annual) review of the findings of the countywide 
water quality monitoring programs; 

 
• Review of audit reports and other regulatory correspondence regarding the 

Program and meetings with RWQCB staff;  
 

• A series of facilitated consultation meetings with jurisdictional program 
coordinators, including in-depth interviews on key program areas; and 

 
• Input from the public at workshops.  

 
From these various sources of information, three themes emerged that framed the 
Permittees approach to developing the proposed 2007 DAMP and commitments to 
further program modifications.  These themes are:  
 

Demonstrating the iterative management approach:  Adapting the management 
program to more effectively address urban sources of pollutants that are causing 
or contributing to exceedances of water quality standards; 
 
Enhancing Implementation:  Improving program implementation through 
incorporation of auditable environmental management system concepts; and 
 
Establishing watershed-based water quality planning:  On a Countywide basis, 
creating two separate, but nonetheless highly inter-related, water quality 
planning processes to address urban sources of pollutants. 

 
Preparation of this review has provided an opportunity to consider a sixth year of 
program performance metrics.  However, the Permittees believe that this latest review 
essentially validates the proposed program modifications previously detailed in the 
ROWD. Progress on effecting the proposed program modifications has been limited 
pending adoption of Fourth Term permits and the statewide Construction General 
Permit which are anticipated to require major revisions to the land development and 
construction elements of the Program respectively. 
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SECTION C-13.0, RECOMMENDED PROGRAM CHANGES 
 
 
C-13.2 Demonstrating Iterative Management 
 
Proposed Program Modifications (in ROWD): 
 

• Develop Model Integrated Pest Management, Pesticide and Fertilizer Guidelines 
into a Model Program (rather than guidelines) with implementation goals and 
including model contract language (see Section C-5.3). 

 
• Develop recommendations for the selection and installation of drain inlet screens 

(see Section C-5.3). 
 

• Develop model language for municipal trash collection and haulage contracts 
that address water quality protection issues (see Section C-5.3). 

 
• Develop and implement BMPs for architectural uses of copper and zinc (see 

Section C-7.3). 
 
C-13.3 Enhancing Implementation 
 
Proposed Program Modifications (in ROWD): 
 

• Prepare a training schedule and define expertise and competencies for 
jurisdictional program manager positions (see Section C-2.3). 

 
• Prepare a fiscal reporting strategy based upon an audit of the fiscal analysis 

reporting section of the PEA, to better define the expenditure and budget line 
items included in the fiscal report (see Section C-2.3). 

 
• Prepare metric definitions and guidance to improve efficacy of the assessment 

process. 
 

• Standardize SDR and SAR definitions of “High” priority and develop 
prioritization process that is better predicated on the threat (diminished by BMP 
implementation) posed by the facility, and consider the presence of “constituents 
of concern” (see Section C-5.3). 

 
• Redefine IPM (pesticide use) indicators (see Section C-5.3). 

 
• Prepare guidance documentation and clarify requirements or conceptual Project 

WQMP (see Section C-7.3). 
 

• Prepare guidance and training as needed on the recordation process (timing 
and appropriate documents to use) and develop recommendations for 
appropriate methods to employ to enable the Permittees to enforce the 
approved WQMP against subsequent property owners (see Section C-7.3). 
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SECTION C-13.0, RECOMMENDED PROGRAM CHANGES 
 
 

• Develop library of BMP performance reports (see Section C-7.3).  
 
• Develop standard design checklist/plans/details for source and treatment 

control BMPs (see Section C-7.3). 
 

• Develop recommendations/guidance for enhanced Model WQMP language 
regarding Site Design BMPs (see Section C- 7.3). 

 
• Evaluate the NTS approval process and develop recommendations for 

streamling regulatory agency approval of regional treatment control BMPs (see 
Section C-7.3). 

 
• Prepare a training schedule including defined expertise and competencies for 

staff with WQMP review and approval responsibilities (see Section C-7.3). 
 
• Prepare a training schedule including defined expertise and competencies for 

construction inspectors (see Section C-8.3). 
 

• Develop a more detailed prioritization process to improve standardized 
reporting and to support re-direction of inspection resources to significant 
sources of priority constituents of concern (see Section C-9.3). 

 
• Develop effective alternative to re-inspection such as self-certification (see 

Section C-9.3). 
   

• Prepare defined expertise and competencies for authorized inspector positions 
and develop a training schedule to meet these requirements (see Section C-9.3). 

 
Proposed Program Modifications (in 2007 DAMP):   
 

• Revised the DAMP for greater consistency with established Environmental 
Management System (EMS) principles and improved accessibility to different 
constituencies and levels or readership (see Section C-2.3). 

 
• Revised DAMP Section 3.0 to detail iterative process for DAMP improvement 

(see Section C-3.3). 
 

• Defined “fixed facilities,” “field programs,” and “drainage facility sites” (see 
Section C-5.3) 

 
• Eliminated Environmental Performance Reporting (EPR) program (which is 

duplicative of Model Municipal Activities Program) (see Section C-5.3). 
 

• Revised Model WQMP Table 7.II.6 for latest information on BMPs and clarity 
(see Section C-7.3). 
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SECTION C-13.0, RECOMMENDED PROGRAM CHANGES 
 
 

• Evaluated and revised (as necessary) prioritization provisions for Countywide 
consistency (see Section C-7.3). 

 
• Provided definitive construction site prioritization guidance (see Section C-8.3). 

 
• Clarified inspection frequencies; violation definitions and re-inspection (see 

Section C-9.3). 
 

• Provided definitive industrial and commercial facility descriptions (see Section 
C-9.3). 

 
C-13.4 Establishing Watershed-Based Water Quality Planning 

 
Proposed Program Modifications (in ROWD): 
 

• Complete DAMP/Watershed Action Plans for all 11 Orange County watersheds 
(see Section C-12.3). 
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ABSTRACT

Impervious cover is a commonly used metric to
help explain or predict anthropogenic impacts on
aquatic resources; often it is used as a surrogate for
intensity of human impacts when evaluating effects on
aquatic resources.  The most common way to estimate
imperviousness is based on relationships with land
use.  Few studies have evaluated how the relationship
between impervious surface and land use varies
among geographies with different levels of develop-
ment and between types of imagery used to assign
land use type.  In this study we assess variability in
estimates of imperviousness based on two locally
available land use data sets: one based on aerial
imagery (2-m resolution) and another based on satel-
lite imagery (30-m resolution).  The ranges and vari-
ability in imperviousness within land use categories
were assessed at several spatial scales, including with-
in counties, between counties, and between water-
sheds.  Results indicate that there was considerable
variability for all developed land use types.  Estimated
impervious cover often varied over a range of 20 to
40 percentage points within a land use category.
Furthermore, there were clear spatial patterns both
between and within counties, with impervious cover
for a given land use type being higher near the urban
centers and lower at the margins of development.
Estimates of imperviousness for twelve study water-
sheds indicated that variability increased with increas-
ing watershed development, making it difficult to con-
fidently set management or regulatory targets based
on impervious cover.  This study suggests that locally
derived, high resolution satellite or aerial imagery
should be used to estimate imperviousness when a
high level of accuracy and precision is required for
regulatory or management decisions.  Furthermore,
the error associated with impervious-land use relation-
ships should be accounted for when using impervious
cover in runoff or water quality models, or when mak-
ing management decisions regarding stream health.

INTRODUCTION

Regulatory and management programs often use
impervious cover as a surrogate for intensity of
human impacts when evaluating actual or potential
effects on aquatic resources.  Numerous studies have
related increased impervious cover and urbanization
to changes in stream channel geomorphology (Coles
et al. 2004, Center for Watershed Protection 2003,
Roesner and Bledsoe 2003).  Water quality models
are known to be sensitive to estimates of impervious
cover (Endreny et al. 2003).  More recently, Park
and Stenstrom (2006) developed a model that relates
impervious cover to water quality, and Dougherty et al.
(2006) used percent impervious cover as an indicator
of pollutant flux from developed landscapes.
Increases in impervious cover have also been related
to changes in flow patterns that have been shown to
have measurable effects on the community composi-
tion of stream biota (Konrad and Booth 2005).
Morse et al. (2003) reported that taxonomic richness
of stream insect communities showed an abrupt
decline as impervious cover increased above 6%.
Similarly, Wang et al. (2003 and 2001) reported that
the amount of connected impervious surface area in
the watersheds was negatively correlated with a fish
based cold water index of biotic integrity.  Studies of
overall stream health suggest that the factor most
predictive of variation in stream health ranking is
percent impervious cover (Snyder et al. 2005, Goetz
et al. 2003, Schueler 1994).

Impervious cover estimates can vary over sever-
al spatial scales based on both the estimation method
(i.e., how the impervious cover is calculated) and on
actual differences between land use practices.  The
most common way to estimate impervious cover
involves assigning values to specific land use or land
cover types generated from aerial photography.
Another method that is gaining popularity applies
impervious surface coefficients to satellite generated
land cover data.  Each of these approaches can intro-
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duce variability based on the scale of the image
used, image quality and consistency, delineation of
land use types, image classification, and choice of
the impervious cover conversion factors used.  Also,
variability can be introduced due to heterogeneity in
land use practices.  For example, the amount of imper-
vious cover associated with a commercial land use will
not be consistent between parcels or jurisdictions.

Use of impervious cover estimates for regulatory
or management decisions requires an understanding
of the variability (and error) associated with these
estimates.  The Center for Watershed Protection
(2003) noted that accurate use of impervious cover
models for planning or management requires accu-
rate estimates of impervious cover, otherwise man-
agers’ risk making erroneous conclusions.  Recently,
Moglen and Kim (2007) have questioned the utility
of imperviousness as an index of stream health
because of varying imperviousness estimates derived
from different methodologies.  Few studies have
attempted to provide regional estimates of variabili-
ty; hence the low level of confidence associated with
impervious cover calculations.  Dougherty et al.
(2004) compared impervious cover estimates for a
127-km2 watershed in northern Virginia from a satel-
lite imagery/land cover approach with a more tradi-
tional aerial photography/land use approach.  They
found that photo-interpreted estimates of impervious
cover were higher than satellite-derived estimates by
100% or more, with the latter being more accurate
for planning and management.

This study builds on the work of Dougherty et al.
(2004) by assessing relationships between land use
and imperviousness.  The overall goal of this study is
to quantify the relationship between imperviousness
estimates and land use data while bounding the cer-
tainty/confidence of those relationships and assessing
the spatial variability or patterns in southern
California.  Although southern California is the focus
of this study, the evaluated data sources and methods
used to estimate impervious cover are common
across the United States, hence the results may be
extended to many other regions.

METHODS

Relationships between regional impervious esti-
mates and local land use data were used to quantify
variability in land use imperviousness.  The 2001
National Land Cover Database (NLCD) was used as
the basis to develop imperviousness values based on
land use.  Two locally available land use data sets,

one based on aerial imagery and another based on
satellite imagery, were overlaid on the NLCD to
develop impervious estimates by for each land use
pixel.  The relationship between imperviousness and
land use were tabulated for each dataset within coun-
ties, between counties, and between watersheds.
These tabulated relationships were then used to
bound the range and variability of estimates of
imperviousness at the spatial scales of interest.

Location
The study area encompassed six counties in

southern California:  Los Angeles, Orange,
Riverside, San Bernardino, San Diego, and Riverside
(Figure 1).  Additionally, twelve watersheds
(California Department of Fish and Game 1998),
which spanned differing degrees of development,
were selected to illustrate the effect of different
methods for calculating imperviousness.  These
watersheds ranged in size from 6 to 1,982 km2

(Table 1 and Figure 1).

Data Sources
Imperviousness

Remote sensing estimates of impervious cover
from the 2001 National Land Cover Database were
used as the measure of imperviousness throughout
the study area (http://www.mrlc.gov/index.asp).  The
NLCD (Albers conical equal-area projection) is a
commonly used, national data set provided by the
US Geological Survey in cooperation with the US
Environmental Protection Agency, and provides a
consistent standard for conversion of land use to
impervious cover.  The NLCD classified 20 digital
orthophoto quarter-quadrangles across the mapping
zone with a nominal spatial resolution of 1 m into
either pervious or non-pervious surfaces, and then
summed within each 30-meter Landsat pixel cell to
obtain percentage of imperviousness.  Training data
were selected with a Sample Selection Tool devel-
oped by Earth Satellite Corporation based on the
degree of variance each training data set possesses
with regards to Landsat ETM+ imagery used for map-
ping.” (http://www.mrlc.gov/index.asp)  The methodol-
ogy is described in detail by Yang et al. (2003).

Land use
Land use derived from aerial photography was

obtained from the Southern California Association of
Governments (SCAG; 2004a, 2004b, 2004c, 2004d,
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2004e) and the San Diego Association of
Governments (SanDAG; 2000).  The SCAG vector
data used a UTM projection and covered five of the
counties in the study area.  The data set was devel-
oped from aerial surveys from 2000, with a mini-
mum resolution of 2 m (Table 1).  The 107 SCAG
land use types were aggregated into nine like land
use categories as in Ackerman et al. (2005; agricul-
ture-AG, commercial-COM, high density residential-
HDR, industrial-IND, low density residential-LDR,
mixed, open, recreational-REC, and transportation-
TRANS).  SanDAG data (Lambert conformal conic
projection) was used for the sixth county (San
Diego).  The SanDAG data was compiled in a simi-
lar manner as the SCAG data, had 2-m minimum
resolution, and was aggregated into the same cate-
gories as the SCAG data (Table 2).

Land use derived from satellite imagery was
based on seamless region-wide land use raster data
obtained from the National Oceanic and Atmospheric
Administration (NOAA) Coastal Change Assessment
Program (C-CAP; NOAA Coastal Services Center
2006).  This regional land cover survey was devel-
oped using year 2002 Landsat satellite imagery,
which has 30-meter pixel resolution and a Albers
conical equal-area projection.  The raster C-CAP

data provides 39 land types, which were aggregated
into six categories for simplification and easier com-
parison to the SCAG and SanDAG data (Table 3).  

Data Processing
Three sources of variability in impervious cover

estimates were evaluated.  First, we assessed vari-
ability within land use categories based on the aggre-
gation of component land use types.  Then we
assessed spatial variability at three scales, within
counties, between counties, and at the watershed
scale.  Finally, we assessed variability based on the
origin of the land-cover data (aerial photo based or
satellite based).  Raster data (C-CAP and NLCD)
were converted to vector data using ArcGIS software
(ESRI 2007).  The land use datasets were intersected
with the NLCD at the 2-m level.  The ArcGIS com-
mand “Tabulated Area” was used to quantify imper-
vious cover for the various analyses (i.e., by land use
category, county, watershed).  Cumulative distribu-
tion plots of imperviousness for each aggregated
land use category (Tables 1, 2, and 3) were calculat-
ed and expressed for the 10th, 25th, 50th, 75th, and
90th percentiles.  

Spatial variability within the greater Los Angeles

Variability and confidence of land use and imperviousness relationships - 159

Figure 1.  Site map showing imperviousness throughout the study area and the twelve watersheds used to inves-

tigate the effect of imperviousness estimation at the watershed scale.
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area was assessed by overlaying a 10-km grid (100 km2)
on impervious cover maps using the utility ET Geo-
Wizard (www.ian-ko.com).  Land use imperviousness
within each grid cell, by land use, was determined by
intersecting the grid and SCAG land use layer.  The
resultant layer was then tabulated against the NLCD
layer and plotted to investigate spatial patterns.  

The effect of impervious assignment to land use
data within a watershed were investigated by com-
paring calculated and measured impervious cover
values in twelve watersheds across the study area.
The watersheds were selected to cover a range of
sizes (5 - 2,000 km2), varying degrees of develop-

ment (1 - 82%) and were spatially distributed
throughout the study area (Figure 1 and Table 4).
Land use distribution within each watershed was
determined for both land use data types using the
unaggregated land uses (SCAG/SanDAG and C-CAP).
The watersheds ranged from 1 to 52% impervious as
calculated by area-weighting the NLCD data (Table 5).
Overall imperviousness for each watershed were
determined using the 25th, 50th, and 75th percentile
estimates of impervious cover to each land use cate-
gory.  The range of estimates based on land use data
were compared to overall watershed imperviousness
based on the NLCD dataset. 

Variability and confidence of land use and imperviousness relationships - 160

Table 1.  Land use aggregation employed for the Southern California Association of Governments (SCAG) data sets.
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RESULTS

There was considerable variability in estimates
of imperviousness for all developed land use types,
irrespective of the origin of the land use data.  The
high-density residential (HDR) land use comprised
the greatest proportion of the developed area, and its

median percentile imperviousness ranged from
37% to 55% in the five counties (Figure 2).  By
contrast, the median imperviousness for the industri-
al land use was 0% for Riverside, San Bernardino,
Ventura and San Diego Counties; however, the
median for Los Angeles and Orange counties was
58% and 70%, respectively.

Variability and confidence of land use and imperviousness relationships - 161

Table 2.  Land use aggregation employed for the San Diego Association of Governments (SanDAG) data set.

Table 3.  Land use aggregation employed for the NOAA C-CAP data set.
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Differences in imperviousness within individual
counties also spanned a wide range.  For the 10th and
90th percentiles in Los Angeles County, percent imper-
vious for industrial land uses ranged from 0 to 95%
(Figure 2).  Even the undeveloped land uses had wide
ranges.  In Orange County, the open land use had

imperviousness values ranging from 0 to 15% for the
10th and 90th percentiles of the distribution, respectively. 

Median imperviousness was comparable
between the SCAG and the SanDAG data for the
majority of the land uses.  For example, values from
SCAG and SanDAG for commercial, open space,

Variability and confidence of land use and imperviousness relationships - 162

Table 4.  Watershed characteristics (area and land use distribution) using SCAG/SanDAG data.  Watersheds are

arranged from north to south.  Percent urbanized incorporates all land uses with the exception of agriculture,

open, and recreational.  Map index refers to the watershed numbers in the legend of Figure 1.

Table 5.  Measured percent imperviousness and calculated percent impervious using the local land use data, C-

CAP land use data both aggregated and with the original individual land use categories.  Bold values are water-

sheds whose land use derived imperviousness at the 25th and 75th percentile levels are outside of the NLCD val-

ues.  Map index refers to the water numbers in the legend of Figure 1.
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recreation, and transportation land uses were within
5% of each other (Figure 2).  The SanDAG derived
median imperviousness for the low-density residen-
tial and industrial land use categories differed by
over 16%, but that variability was also seen among
counties covered by the SCAG data.

Variability in the range of imperviousness for the
C-CAP land use data was less than that of the SCAG
and SanDAG data (Figure 3).  For example, the 25th
and 75th percentile estimates for high density resi-
dential were generally within 10% of each other for
the C-CAP data.  In contrast, there was a 20 - 25%
range between the 25th and 75th percentile estimates
for high density residential based on the SCAG and
SanDAG data.  Similarly, for commercial land uses,
the C-CAP data produced a range of 20 -30% vari-
ability, while the SCAG and SanDAG data produced
a range of 30 - 50%.  As with the SCAG and

SanDAG data, the C-CAP derived commercial and
industrial areas had the highest degree of impervi-
ousness followed by high and low density residential
land use types.  

The general ranges of variability in impervious
cover estimates were consistent between counties.
However, there were some differences between
counties in the levels of impervious cover for a given
land use type.  For example, Riverside and San
Bernardino counties consistently had lower ranges of
imperviousness by land use category than the coastal
counties, with the differences being most pronounced
for the commercial and industrial land use.

There were clear spatial patterns within Los
Angles County based on the 10-km grid analysis of the
high density single family Residential SCAG and high
intensity urban residential C-CAP land use categories
(Figure 4).  For these individual land use types, the per-

Variability and confidence of land use and imperviousness relationships - 164

Figure 3.  Land use imperviousness, by county and overall region, for the C-CAP dataset.  Box ends indicate 25th

and 75th percentile; heavy line indicates the median; and whiskers indicate 10th and 90th percentile.
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cent imperviousness was highest in the area surround-
ing central and downtown Los Angeles (56 - 74%).
However, as the distance between the respective area
and the central urban area increased, the percent
imperviousness decreased to a low value of 5 - 15%
along the mountain foothill development margins
even though the mapped designated land used type
did not change.  

Within the watersheds analyzed, the SCAG/SanDAG
and C-CAP data differed in terms of their accuracy
and precision relative to the NLCD values that were
used as a reference standard.  In general, the
SCAG/SanDAG data provided more accurate meas-
ures of imperviousness for a broader range of water-
shed sizes, i.e., the majority of the median impervi-
ous estimates were within ±5% of the NLCD values
using both the individual and aggregated land use
imperviousness values.  Three watersheds were out-
side of the 25th and 75th percentile range of the
NLCD standard based on aggregated land use cate-
gories.  Only one watershed (Otay Valley) was outside
this range based on the individual land use categories.
Imperviousness estimates based on the C-CAP data
were less accurate (compared to the NLCD standard)

with five watersheds outside of the 25th and 75th
percentile range based on aggregated land use values
and seven outside this range based on the individual
values.  In terms of precision, the C-CAP data generally
resulted in a narrower range of estimates than the
SCAG/SanDAG derived values.  Precision of impervi-
ous cover estimates (which we used as a measure of the
overall range of variability) decreased with increasing
development (or impervious cover).  Watersheds with
the highest amount of impervious cover (e.g., Ballona
Creek) had the widest range of values whereas water-
sheds with the lowest amount of impervious cover (e.g.,
Topanga and Plum Canyon) had the lowest range of
values.  This reflects the expected increase in vari-
ability with increasing amount of developed land use. 

DISCUSSION

There was considerable variability in estimates
of imperviousness within the aggregated land use
categories for both the C-CAP and SCAG/SanDAG
data.  Variability in estimates of impervious cover
can derive from errors in the image generation and
classification (e.g., misclassification of land use or
imperviousness pixels), differences in geometric reg-

Variability and confidence of land use and imperviousness relationships - 165

Figure 4.  Median imperviousness for High Density Residential land use throughout the study area, using the

SCAG land use data.  Each square grid cell represents 100 km2.
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istration, or due to actual spatial variability and het-
erogeneity of land use.  In this study, we focus on
bounding the error associated with the latter source
of variability because it is an important consideration
for managers and regulators when assigning specific
impervious cover estimates based on land use type.
Image classification errors clearly affect the accuracy
of the source data used to make these estimates, but
it was not the focus of this study.  

The majority of the variability seen in this study
likely results from several possible sources.  First,
errors associated with linking data sources with dif-
ferent resolutions (e.g., NLCD and SCAG); second,
error associated with aggregation of different land
use type into overall land use categories; third, actual
spatial variability associated with differences in land
use practices between locations and/or counties; and
fourth, different projections of the four data sources. 

The first source of variability is that the land use
and impervious cover data sources have different
resolutions.  Detailed land use data used in the study
resolves to about 2 m, while the NLCD resolves to
30 m.  Therefore, a single pixel representing an
impervious value could be assigned to multiple local
land uses.  As a result the assigned value is not rep-
resentative of the imperviousness of each land used
type, but rather represents an average of the land

uses that occupy the pixel.  This source of error
could be improved by using higher resolution
imagery (such as, IKONOS satellite images which
resolves to 1 m) as the standard to convert land use
to impervious cover.  However, for many applica-
tions this may be cost prohibitive as most high reso-
lution imagery is substantially more expensive than
the LandSat derived NLCD estimates, which are
freely available. 

Land use aggregation is a second potential
source of error.  Within a given aggregate land use
type (e.g., open space) there may be multiple indi-
vidual land use types with various amounts of imper-
vious cover.  This can lead to some counterintuitive
results in the imperviousness estimates for some
individual land uses within the aggregate categories.
For example, in Orange County the open space land
use had 15% impervious at the 90th percentile.  This
degree of imperviousness was much larger than
expected.  When the individual land uses were exam-
ined, it was seen that the Beaches and Beach Parks
(which include parking lots and other impervious
surfaces) had median imperviousness of 50 and 64%,
respectively (Figure 5).  As another example in the
same county, the Freeway category (aggregated into
transportation) had a median impervious of 62%
(Figure 6).  One would assume that a Freeway land

Variability and confidence of land use and imperviousness relationships - 166

Figure 5.  Distribution of imperviousness for individual and aggregated open area land uses within Orange Coun-

ty.  Open land use categories include:  1. Vacant Area, 2. Air Field, 3. Former Base (Built-up Area), 4. Former Base

(Vacant Area), 5. Former Base Air Field, 6. Mineral Extraction - Other Than Oil and Gas, 7. Under Construction, 8.

Cemeteries, 9. Wildlife Preserves and Sanctuaries, 10. Beach Parks, 11. Other Open Space and Recreation, 12.

Vacant Undifferentiated, 13. Abandoned Orchards and Vineyards, 14. Vacant with Limited Improvements, and 15.

Beaches (Vacant).

Overall Open

Space OC
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use would be at or nearly 100% impervious.  Visual
inspection of the NLCD pixels at the intersection of
two major freeways in Orange County showed that
the pixels completely representing the concrete free-
way had impervious values near 80%.  This suggests
that the aggregation error may be compounded by
the fact that the optimized training algorithm used to
develop the NLCD data doesn’t accurately represent
all impervious types equally.  This error could be
mitigated by developing a local coverage impervi-
ousness using high resolution imagery and local
algorithm training and calibration.  However, this
would substantially increase the time and cost to
generate and analyze the data when using impervious
cover estimates in models or as surrogate indicators
of human disturbance.  This increase in effort should be
weighed against the desired level of confidence (i.e.,
variability) necessary for application of the data. 

A third source of error appears to be associated
with actual spatial variability associated with differ-
ences in land use practices within and between coun-
ties.  There were consistent spatial patterns in the
results for aggregated land use categories between
the five counties analyzed.  The most notable exam-
ple would be for the industrial land use category,
where three of the counties had a median impervi-
ousness of 0% (Figure 2).  In addition, ranges of
impervious values across all land use categories were
consistently lower in the inland Riverside and San
Bernardino counties than they were in the coastal
counties, regardless of the data source used to derive
the estimates.  Furthermore, within Los Angeles
County, impervious cover associated with a specific

land use type (high density residential) decreased
with increasing distance from the center of the city.
This suggests that zoning, land use, and construction
practices differ within and between counties even
within a given aggregate land use category.  This
spatial variability is perhaps the most important con-
sideration from a management perspective because it
suggests that within a given land use category, impervi-
ous cover estimates should be assigned intra-regionally.
Alternatively, managers could use NLCD (or other
impervious cover data sets) directly, rather than trying
to translate land use type to impervious cover.  

Another source of error derives from using spa-
tial data with different projections.  This error would
be most prevalent between the coarser resolution C-
CAP and NLCD raster data.  The SCAG and
SanDAG land use datasets are in vector format and
have a finer resolution, thus the error associated
with different projections would have less of an
impact.  When looking at the relative error between
the C-CAP and SCAG/SanDAG land use impervious
estimates (Figures 2 and 3), the more detailed
SCAG/SanDAG have larger ranges than the C-CAP
data.  This is because the C-CAP and NLCD have
the same projection and resolution; therefore, their
comparison provides a more direct relationship
between imperviousness and land use since their pix-
els align.  When using the SCAG/SanDAG data,
multiple land uses are assigned the same impervious
value within a NLDC pixel; therefore, the effects of dif-
ferent data formats are amplified.  Reprojecting the data
to a common resolution could minimize some errors.
However, some errors will persist, particularly when
the source data sets have different resolutions. 

As would be expected, uncertainty in estimates
of imperviousness increases with increasing amount
of watershed development.  Watersheds with less
than 15 - 20% overall development had the least
variability in estimated imperviousness, with overall
error increasing with increasing development, or
imperviousness (Figure 7).  Consequently, when
using impervious cover as a surrogate for intensity of
human impacts, it is important to consider that the
variability (and error) associated with the impervi-
ousness estimates may be equal to or greater than the
differences being used to indicate environmental
effect.  For example, if an impact designation or a
management response is associated with 10% change
in impervious cover, the error in the estimate of
imperviousness may exceed the ability to accurately
detect such a change.

Variability and confidence of land use and imperviousness relationships - 167

Figure 6.  Cumulative distribution of imperviousness for

the freeway land use in Orange County.  Median = 63%

impervious.
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Watershed managers are mostly concerned with
changes in imperviousness of a few percentage
points in developing watersheds with little to no
imperviousness.  For example, Schiff and Benoit
(2007) recently reported 5% impervious cover as a
critical level above which stream health declined.
This study has shown that variability on that order
can be seen simply within like land use categories
and spatially across a county or region.  In addition,
the accuracy of the land use-imperviousness relation-
ships is limited by the spatial resolution of the
datasets (the 2-m detailed land use data provided a
more accurate estimate for watershed imperviousness
than the 30-meter C-CAP data).  Therefore, using
land use to estimate percent imperviousness, where a
high degree of accuracy is necessary, can lead to a
poor representation of the actual imperviousness.
Where a few percentage points can make a signifi-
cant difference in a management decision, local
impervious data should be collected at a resolution
comparable to the size of the area of interest. Baring
collecting high resolution impervious data, we rec-
ommend that relationships between imperviousness

and land use be developed using disaggregated land
use data rather than the coarser aggregated categories.  

Although this study was done in southern
California, the data sources (i.e., local land use data,
C-CAP, NLCD) are commonly used across the
United States; therefore, it is reasonable to expect
that similar variability would be observed in other
areas.  Numerous studies have related impervious
cover to changes in the biological and physical
health of streams (Paul and Meyer 2001, Morse et al.
2003, Konrad and Booth 2005).  There is often dis-
agreement in the literature over the scale at which
impervious cover is the best predictor of environ-
mental effects, i.e., is impervious cover most predic-
tive at the reach, local drainage area, or watershed
scale?  Based on this analysis, some of the differ-
ences observed between previous studies may be due
to spatial variability and error in impervious cover
estimates between study locations (in addition to
actual mechanistic differences in ecological
response).  Such variability supports the need to take
a multidimensional approach to assessing effects of
land use on stream or wetland integrity (Booth et al.
2004).  Similarly, water quality models that predict
changes in runoff or water quality associated with
impervious cover, e.g., HSPF (Bicknell et al. 2001)
and SWMM (Huber and Dickinson 1988), should
account for variability in impervious estimates when
estimating overall model confidence.  No matter
what the application, it is important that the variabil-
ity and confidence intervals associated with esti-
mates of impervious cover be considered to ensure
that the reliability of the impervious estimate is rep-
resented in the results of any analysis.
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Executive Summary 
Stormwater pollution occurs when rain falls onto developed areas. Under natural conditions, much of the 
rainwater soaks into the soil, returning to streams, lakes, and other waterbodies through the ground. 
Surface runoff is usually limited and is slowed by dense vegetation. With development, specifically with 
the creation of impervious surface such as streets, driveways, sidewalks, and roofs, rain is prevented from 
infiltrating into the ground, causing it to flow over the surface in much larger quantities. Along the way 
this runoff mobilizes pollutants and transports them to waterbodies where they eventually flow to the 
Pacific Ocean.  

In California, 691 waterbodies are considered impaired because water quality is too poor to support 
designated uses.1 Of these impaired waterbodies, 110 are bays and harbors, 39 are estuaries, and 4 are 
tidal wetlands, indicating that pollution is affecting California’s coastal resources. Urban runoff-related 
pollutants, such as pathogens, nutrients, metals (e.g., mercury, copper, lead), sediment, and toxic 
chemicals, are among the top causes of impairment statewide. Many California communities have issued 
a standing warning to avoid swimming, surfing, or other contact recreation at beaches for 72 hours after 
rainstorms due to high bacterial counts and increased concentrations of other potentially harmful 
pollutants being discharged from stormwater outfalls. Beach closures and swimming restrictions are 
commonly attributed to urban runoff, in some cases even during dry weather. Urban runoff can cause 
physical damage by accelerating stream channel erosion, modifying instream aquatic habitat, and altering 
riparian zones. Flood damage can also be more frequent and severe when runoff is not properly mitigated.  

The effects of urban runoff have been exacerbated by stormwater management techniques popularized 
after World War II, in which drainage systems were designed to rapidly convey vast amounts of 
stormwater through gutters and pipes with no attenuation or pollutant removal. These high-volume, high-
velocity flows have eroded stream channels, destroyed habitat, and caused flooding and property damage.  

In the past decade a stormwater management technique called Low Impact Development (LID) has been 
gaining ground as the preferred method for mitigating stormwater impacts. The technique minimizes 
hardscape and uses the pervious surfaces on a development site, such as landscaped areas, to infiltrate 
and/or temporarily store runoff, allowing the site to more closely mimic a “natural” state with respect to 
hydrology. LID site design incorporates such diverse practices as bioswales, filter strips, flow-through 
planter boxes, porous pavement, cisterns, rain barrels, green roofs, and other micro-scale best 
management practices, allowing a great deal of flexibility in design. Widespread application of LID 
practices is expected to help restore the natural water balance when used in redevelopment and infill 
applications, which is particularly important in urbanized areas to help reverse the ill effects of past 
development. LID is also expected to maintain the hydrologic balance and reduce pollutants in newly 
developing areas, helping to ensure protection of high-quality water resources. 

Regulations are in place in California and nationwide to prevent and/or mitigate the effects of stormwater 
pollution. The California State Water Resources Control Board and Regional Water Quality Control 
Boards have set requirements for municipalities and construction sites to control stormwater under the 
National Pollutant Discharge Elimination System regulations. Municipal stormwater permits developed 
by the Regional Water Quality Control Boards in Southern California and the San Francisco Bay area 
have begun to incorporate explicit LID requirements. These requirements are not standardized and only 
apply locally, however, limiting their impact statewide. The draft Construction General Permit includes 
incentives to incorporate LID techniques in stormwater plans statewide and will apply to most new and 
redevelopment. However, comprehensive state legislation could be adopted to “set the bar” for LID 

                                                      
1 EPA. 2008. 2006 Section 303(d) List Fact Sheet for California. 
http://iaspub.epa.gov/waters/state_rept.control?p_state=CA 
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incentives and requirements to ensure that all of the State’s water resources are protected. Recommended 
language should be based on existing models within California and in other areas, integrating the “best of 
the best” while balancing the needs of large, urban communities with those of smaller, suburban or rural 
communities.  

Beyond statewide legislation, other opportunities exist to integrate LID into related programs and 
initiatives. Stormwater concerns dovetail nicely with smart growth, watershed protection, water 
conservation, and green building initiatives, for example. Dialog and partnerships among State and local 
agencies, environmental groups, trade associations, water agencies, academia, and citizen groups will be 
essential for LID to become “business as usual” in California, with benefits not only to water quality but 
also for community livability and sustainability.  

This report includes background information on stormwater pollution and impervious surface effects 
(Section 1). Section 2 presents an overview of LID principles and practice along with highlights of 
agencies and organizations that have incorporated LID. Section 3 categorizes a variety of options for 
state, regional, and local LID requirements, while Section 4 summarizes existing stormwater regulations 
in California and elsewhere and integrates these examples into recommendations for statewide LID 
legislation if the state were interested in adopting such requirements. Section 5 discusses ways in which 
LID can be incorporated into local codes, ordinances, and standards, along with programmatic steps 
communities can take to improve LID program administration. Key elements of progressive stormwater 
codes and ordinances are included as models for other communities. Finally, a procedure and criteria are 
presented that would assist a State agency in evaluating applications if grant funding is made available for 
local LID planning and implementation projects.  

This report is intended to describe ways in which LID practice can be enhanced in California on state, 
regional, and local levels. It is meant to complement the policy analysis and recommendations outlined in 
the December 2007 report from the California State Water Resources Control Board Stormwater Program 
and The Water Board Academy, A Review of Low Impact Development Policies: Removing Institutional 
Barriers to Adoption. Other recent reports provide a different perspective on LID, such as two 2007 
reports evaluating costs and benefits of LID practices: The Economics of Low Impact Development: A 
Literature Review by ECONorthwest2 and the U.S. Environmental Protection Agency’s Reducing 
Stormwater Costs through Low Impact Development (LID) Strategies and Practices.3 Technical guidance 
for LID is continually being developed on the local and regional levels, and many of these guidance 
manuals provide valuable, location-specific guidelines for LID applicability along with detailed design, 
installation, and maintenance specifications. 

 

 

                                                      
2 ECONorthwest. 2007. The Economics of Low Impact Development: A Literature Review. 
http://www.econw.com/reports/ECONorthwest_Low-Impact-Development-Economics-Literature-Review.pdf. 
3 EPA. 2007. Reducing Stormwater Costs through Low Impact Development (LID) Strategies and Practices. 
http://www.epa.gov/owow/nps/lid/costs07/documents/reducingstormwatercosts.pdf.  
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1 Introduction 
1.1 OVERVIEW OF IMPERVIOUS SURFACES 
The term impervious surface refers to land cover, both natural and human-made, that cannot be penetrated 
by water. Consequently, precipitation that falls on impervious surfaces does not infiltrate into the soil. 
Instead, it runs off to a pervious area where all or a portion infiltrates into the soil, or it continues to travel 
down-slope on impervious surfaces, including saturated soils, until it is eventually conveyed to a ditch, a 
storm drain network, or a receiving waterbody. Most of the impervious cover in an urban watershed or 
subwatershed is from rooftops, roads, sidewalks, driveways, parking lots, and recreational facilities (e.g., 
tennis courts, swimming pools, etc.).  

Impervious surface is typically measured as total impervious area or effective impervious area. Total 
impervious area includes all impervious cover in the watershed and is typically represented as a percent of 
the entire watershed area. Effective impervious area is the portion of impervious cover that is directly 
connected to stormwater conveyance systems or receiving waterbodies. Effective impervious area tends 
to be a better proxy for hydrologic and pollutant impacts from development because flows from these 
areas are not infiltrated, evaporated, or otherwise treated before being discharged to waterbodies. In many 
cases, a large portion of total impervious area can be “disconnected” by diverting flows to pervious 
surfaces such as landscaped areas. For example, gutter downspouts on residential homes can be 
disconnected to direct flows over the lawn or into infiltration basins.  

Both the amount of impervious area and the relationship between total and effective impervious areas 
vary according to land use.4 For example, work in the Puget Sound area revealed that total impervious 
area in low-density residential sites averaged approximately 10 percent, with an effective impervious area 
of only 4 percent. In commercial and industrial areas, however, total impervious area averaged about 
90 percent. Almost all of the total impervious area is also effective impervious area because of the lack of 
pervious areas to break up direct connections.  

1.2 EFFECTS OF INCREASED IMPERVIOUSNESS 
Watershed imperviousness plays an important role in determining the conditions in waterbodies because 
it leads to more runoff. Increased runoff carries more pollutants to receiving waters and transports them 
faster than they would normally travel with the help of streets, driveways, parking lots, rooftops, 
sidewalks, curbs, gutters, and storm drain pipes. Increased runoff also has physical effects on streams and 
rivers—the larger, faster flows are more erosive and can alter the size, shape, and habitat quality of 
channels. Higher runoff volumes also exacerbate flooding and property damage.  

Impervious cover is an inescapable attribute of development and a permanent part of the urban/suburban 
landscape. As might be expected, there is a linear relationship between impervious surface in a given area 
and the amount of runoff generated. What is unexpected is what this means in terms of both the volume of 
water generated and the rate at which it exits the surface. Depending on the degree of impervious cover, 
the annual volume of storm water runoff can increase to anywhere from 2 to 16 times the predevelopment 
amount.5 Impervious surface coverage as low as 10 percent can destabilize a stream channel, raise water 

                                                      
4 Caraco, D., R. Claytor, P. Hinkle, H.Y. Kwon, T. Schueler, C. Swann, S. Vysotsky, and J. Zielinski. 1998. Rapid 
Watershed Planning Handbook. Center for Watershed Protection, Ellicott City, MD. 
5 Schueler, T. 1994. The Importance of Imperviousness. Watershed Protection Techniques 1(3): 100–111. 
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temperature, and reduce water quality and biodiversity.6 One study found that connected imperviousness 
levels between 8 and 12 percent represented a threshold region where minor changes in urbanization 
could result in major changes in stream condition.7 Table 1 provides a detailed summary of the effects of 
urbanization and increased imperviousness on streams. 

Table 1. Urbanization Effects on Streams. 8

Effect Description 

Bankfull and subbankfull 
floods increase in 
magnitude and 
frequency 

The peak discharge associated with the bankfull flow (the 1.5- to 2-year return storm) 
increases sharply in magnitude in urban streams. Channels experience more bankfull and 
subbankfull flood events each year and are exposed to critical erosive velocities for longer 
intervals. 

Dimensions of the 
stream channel are no 
longer in equilibrium with 
its hydrologic regime 

The hydrologic regime that defined the geometry of the predevelopment stream channel 
irreversibly changes, and the stream experiences higher flow rates on a more frequent 
basis. The higher-flow events of the urban stream are capable of moving more sediment 
than before.  

Channels enlarge The customary response of an urban stream is to increase its cross-sectional area to 
accommodate the higher flows. This is done by streambed downcutting, channel 
widening, or a combination of both. Urban stream channels often enlarge their cross-
sectional area by a factor of 2 to 5 depending on the degree of impervious cover in the 
upland watershed and the age of development. 

Stream channels are 
highly modified by 
human activity 

Urban stream channels are extensively modified in an effort to protect adjacent property 
from streambank erosion or flooding. Headwater streams are frequently enclosed within 
storm drains, while other streams are channelized, lined, and/or “armored” by heavy 
stone. Another modification unique to many urban streams is the installation of sanitary 
sewers underneath or parallel to the stream channel.  

Upstream channel 
erosion contributes 
greater sediment load to 
the stream 

The prodigious rate of channel erosion coupled with sediment erosion from active 
construction sites increases sediment discharge to urban streams. Researchers have 
documented that channel erosion constitutes as much as 75 percent of the total sediment 
budget of urban streams. Urban streams also tend to have a higher sediment discharge 
than non-urban streams, at least during the initial period of active channel enlargement. 

Dry weather flow in the 
stream declines 

Because impervious cover prevents rainfall from infiltrating the soil, less flow is available 
to recharge ground water. Consequently, during extended periods without rainfall, 
baseflow levels are often reduced. 

Wetted perimeter of the 
stream declines 

The wetted perimeter of a stream is the proportion of the total cross-sectional area of the 
channel that is covered by flowing water during dry weather, and it is an important 
indicator of habitat degradation in urban streams. Given that urban streams develop a 
larger channel cross-section at the same time that their base flow rates decline, it follows 
that the wetted perimeter will become smaller. Thus, for many urban streams, this results 
in a very shallow, low-flow channel that “wanders” across a very wide streambed, often 
changing its lateral position in response to storms.  

                                                      
6 Schueler, T. 1995. Site Planning for Urban Stream Protection. Metropolitan Washington Council of Governments, 
Washington, DC. 
7 Wang, L., J. Lyons, P. Kanehl, and R. Bannerman. 2001. Impacts of Urbanization on Stream Habitat and Fish 
Across Multiple Spatial Scales. Environmental Management 28(2): 255–266. 
8 U.S. Environmental Protection Agency. 2005. National Management Measures to Control Nonpoint Source 
Pollution from Urban Areas. Office of Water, Washington, DC.  
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Table 1. Urbanization Effects on Streams. 8

Effect Description 

Instream habitat 
structure degrades 

Urban streams are routinely scored as having poor instream habitat quality, regardless of 
the specific metric or method employed. Habitat degradation is often exemplified by loss 
of pool and riffle structure, embedding of streambed sediments, shallow depths of flow, 
eroding and unstable banks, and frequent streambed turnover.  

Large woody debris is 
reduced 

Large woody debris is an important structural component of many low-order stream 
systems because it creates complex habitat structure and generally makes the stream 
carry more water. In urban streams, the quantity of large woody debris found in stream 
channels declines sharply because of the loss of riparian forest cover, storm washout, 
and channel maintenance practices. 

Stream crossings and 
potential fish barriers 
increase 

Many forms of urban development are linear in nature (e.g., roads, sewers, and pipelines) 
and cross stream channels. The number of stream crossings increases in direct 
proportion to impervious cover, and many crossings can become partial or total barriers to 
upstream fish migration, particularly if the streambed erodes below the fixed elevation of a 
culvert or pipeline. 

Riparian forests become 
fragmented, narrower, 
and less diverse 

The important role that riparian forests play in stream ecology is often diminished in urban 
watersheds as tree cover is often partially or totally removed along the stream as a 
consequence of development. Even when stream buffers are preserved, encroachment 
often reduces their effective width and native species are supplanted by exotic trees, 
vines, and ground covers. 

Water quality declines The water quality of urban streams during storms is consistently poor. Urban storm water 
runoff contains moderate to high concentrations of sediment, carbon, nutrients, trace 
metals, hydrocarbons, chlorides, and bacteria. Although considerable debate exists as to 
whether storm water pollutant concentrations are actually toxic to aquatic organisms, 
researchers agree that pollutants deposited in the streambed exert an undesirable impact 
on the stream community. 

Summer stream 
temperatures increase 

The impervious surfaces, ponds, and poor riparian cover in urban watersheds can 
increase stream temperatures by several degrees. Because temperature plays a central 
role in the rate and timing of instream biotic and abiotic reactions, such increases have an 
adverse impact on streams. In some regions, summer stream warming can irreversibly 
shift a cold-water stream to a cool-water or even warm-water stream, resulting in 
deleterious effects on salmonids and other temperature-sensitive organisms.  

Reduced aquatic 
diversity 

Urban streams are typified by fair to poor fish and macroinvertebrate diversity, even at 
relatively low levels of watershed impervious cover or population density. Declines in 
sensitive species have been observed at levels of impervious cover as low as 4 percent. 
Impervious cover in highly urbanized areas comprising greater than 25 percent of a 
watershed may even preclude the Clean Water Act goal of “fishable” waters. The ability to 
restore predevelopment fish assemblages or aquatic diversity is constrained by a host of 
factors, including irreversible changes in carbon supply, temperature, hydrology, lack of 
instream habitat structure, and barriers that limit natural recolonization.  

 

Figure 1 shows the relationship between impervious cover and aquatic insect diversity; Figure 2 shows 
the relationship between imperviousness and fish diversity.  
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Figure 1. Relationship between impervious cover and aquatic insect diversity in Anacostia River 
subwatersheds (Schueler and Galli, 1992, as cited in Schueler, 1995). 
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Figure 2. Fish diversity in four subwatersheds of different impervious cover in the Maryland Piedmont 
(Schueler and Galli, 1992, as cited in Schueler, 1995). 
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2 Low Impact Development 
2.1 WHAT IS LOW IMPACT DEVELOPMENT? 
According to the Low Impact Development Center, Low Impact Development, or LID, is a stormwater 
management strategy concerned with maintaining, mimicking or restoring the natural hydrologic 
functions of a site to achieve natural resource protection objectives. LID addresses stormwater through 
small, cost-effective site design and landscape features that are distributed throughout the site. In 
shorthand, LID is often referred to as a requirement that the post-development stormwater runoff profile 
equal the pre-development conditions, both in terms of volume and rate.  

Best management practices associated with LID typically come in the form of “green” or non-structural 
practices. Some conventional practices are often used, such as dry detention basins and swales. Modified 
landscaping is increasingly popular since cities often already have landscaping codes in place.9 The 
modifications include use of engineered soils for water handling purposes, tree canopy requirements, use 
of native landscaping, and the use of cisterns and other runoff storage devices. In residential settings, rain 
gardens, coving, and storage devices such as rain barrels and cisterns are being promoted or required. 
While conventional house designs often directed downspouts to paved driveways, new designs for both 
pervious driveway surfaces and diverted flow into natural areas are likely to become standard practice.  

While initial LID practices were mainly written for new residential subdivisions, a new generation of 
practices (and combination of practices) has emerged for commercial applications and urban settings that 
cannot rely on large parcels for infiltration. As such, green roofs, permeable paving, improved parking 
lots, and landscaping are gaining attention. In some cases, a combination of “green” techniques and 
structural practices (e.g., vaults) will be needed to meet performance goals. 

While many communities are adopting informal guidelines on LID, regulatory recognition of LID is 
increasing at the State and local levels. Established LID programs exist at the State level in Maryland, 
Washington, and Massachusetts. Some States have adopted LID requirements for sensitive areas, for 
example the Pinelands region of New Jersey. Among cities, Portland, Oregon, and Chicago, Illinois, are 
leaders.  

LID programs vary around the country, with differing performance standards, definitions, and regulatory 
structures. In most cases, the program first establishes the baseline natural hydrologic regime, and sets 
development performance based on meeting targets for runoff volume, runoff rates, and pollutant loads.  

With LID, it is important to strike a balance that recognizes the impact that development has on ecology 
and hydrology. Establishing the baseline, pre-development condition may seem simple, but it would be 
unrealistic to expect that true pre-development conditions can be achieved fully. The baseline might be set 
higher where waterbodies are impaired, for example, requiring development to mimic the hydrology of a 
forest, even if the predevelopment condition provides lower ecological services. On the other end of the 
spectrum, some locales set the pre-development condition based on the status of the site immediate to 
construction. Thus, redevelopment of a 100 percent impervious site under this type of regulation need 
only meet minimal (or no) on-site stormwater requirements. Realistic requirements should be written to 
strike a balance: achieve improvement over existing conditions but take into account economic 
development goals and site constraints. 

                                                      
9 Note that California has State standards for commercial landscaping; this code is currently being amended under 
2006 legislation for water conservation. 
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For regulatory structures, LID can be introduced in several ways:  

• A new, stand-alone code 
• Integrated codes (that is, integrated into existing zoning and building codes) 
• Subdivision regulations, sub-area plans, or specific plans 
• Guidelines 
• Alternative compliance programs 

Like other planning programs, LID is constantly evolving. Research and policy options for LID at a larger 
scale are now underway. In fact, one of the weaknesses of early LID efforts was its confinement to 
individual sites and projects. Green highways and green infrastructure are commanding a great deal of 
attention. LID at the district scale is also likely to gain profile for development designs where individual 
lots are not likely to meet strict performance measures. Finally, policy options for retrofitting existing 
development with LID techniques will gain attention, in particular for built out watersheds draining to 
impaired waterways.  

2.2 LID ON MULTIPLE SCALES: CONSIDERING SMART GROWTH 
The intersection of development and watershed planning tends to settle upon one concept: impervious 
surface. As discussed in section 1, the importance of imperviousness cannot be under-stated and is well 
known as an indicator of watershed health. Limiting the effects of impervious surface is becoming more 
common in local zoning codes in the form of impervious surface caps, requirements to disconnect 
impervious surfaces, and infiltration requirements. Because they are contained in zoning codes, the 
policies tend to apply to individual sites. Thus, limiting effective impervious surface coverage on 
individual sites has emerged as the preferred regulatory instrument for limiting the effects of impervious 
surfaces.  

While this approach works in some development contexts, there can be applications that limit the full 
potential of LID. For new development, it is possible for individual sites to meet LID specifications, even 
as they add to wider disturbance arising from cumulative and induced development impacts. These often-
overlooked impacts arise not because of LID, but because of the underlying pattern of dispersed 
development. Second, site-level application of LID can pose a challenge in districts that coordinate a 
higher intensity of development on a compact footprint because space for infiltration may be limited, for 
example transit area planning, redevelopment of older downtowns, and master-planned town centers.  

Early smart growth projects were isolated and did not make full use of on-site and/or distributed 
stormwater management. Although new designs call for narrow roads, the curbs, gutters and conveyance 
systems rely on conventional, untreated drainage. For developed areas, improving impaired waterways 
will be met through retrofits of existing development, not new development. Even though urban 
redevelopment projects have an implicit watershed benefit by reusing impervious surface, each project 
will need to contribute to stormwater management and improvement. This is often missing from urban 
public works planning, in part because the development operating system was built on conventional curb-
and-gutter drainage.  

These points illustrate the importance of scale when assessing and evaluating low impact and smart 
growth policies. Those scales include the watershed (or region), the subwatershed (or district), and the 
site, simultaneously. Successfully coordinating watershed management and reducing the impacts of 
development typically occur within a comprehensive plan.  
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2.3 LID ON THE GROUND IN CALIFORNIA 
There are a number of California organizations who have made great strides in researching, 
implementing, and developing guidance for LID. The following are highlights from the California 
Department of Transportation (Caltrans) and three regional, umbrella stormwater organizations: the Santa 
Clara Valley Urban Runoff Pollution Prevention Program, the Contra Costa Clean Water Program, and 
the Alameda Countywide Clean Water Program. 

2.3.1 Caltrans 
Caltrans has several programs underway to address the installation and retrofit of State roads and 
highways, though the work can apply to non-State roads as well. Because roads traditionally represent a 
high degree of connected impervious cover, special attention should be devoted to retrofitting streets with 
LID. The following summary introduces several Caltrans programs underway that incorporate LID 
activity. 

Best Management Practice Retrofit Pilot Program (2004, 316 pages) – This pilot program was initiated to 
assess the potential for large-scale retrofit of Caltrans roads with stormwater BMPs. Thirty-two pilot sites 
in the Los Angeles and San Diego regions were outfitted with a variety of structural and non-structural 
BMPs. The program produced information on the effectiveness of BMPs in pollutant removal 
efficiencies, as well as the technical feasibility of the BMPs as retrofits in highway and support facility 
settings. LID techniques, such as swales, biofiltration, and infiltration, were tested both alone and as part 
of a “treatment train,” where several BMPs were installed in a series. 
http://www.dot.ca.gov/hq/env/stormwater/special/newsetup/_pdfs/new_technology/CTSW-RT-01-
050.pdf  

Storm Water Quality Handbook: Project Planning and Design Guide (2007, 354 pages) – This recently 
revised Handbook incorporates several “green” features, including reference to the 2004 BMP Retrofit 
study listed above. The foremost consideration in stormwater design is preservation of the maximum 
amount of vegetative condition no matter the context. The Handbook also notes up front that the 
requirements are minimal; any roadway within an MS4 would be subject to additional post-construction 
(or permanent) stormwater management practices. An important feature of the Handbook is the 
presentation of Accepted Water Quality Treatment BMPs and specifications for their construction, 
operation, and maintenance. Many techniques used in prominent “green streets” retrofits are included (for 
example infiltration devices and bioswales). http://www.dot.ca.gov/hq/oppd/stormwtr/Final-
PPDG_Master_Document-6-04-07.pdf  

2.3.2 Stormwater Management Programs 
The issuance of municipal stormwater permits has created a new generation of programs dedicated to not 
only permit compliance, but also to integration of stormwater runoff into other watershed management 
and regional planning efforts. In some organizations, stormwater management is housed in traditional 
flood control programs, while in other programs, new, stand-alone programs were formed to address 
NPDES requirements. The proliferation of smaller programs has led to larger umbrella organizations like 
the Bay Area Stormwater Management Agencies Association (BASMAA), which serves as a regional 
liaison among local and regional governments and the Regional Water Quality Control Boards. Three 
notable local programs are the Santa Clara Valley Urban Runoff Pollution Prevention Program 
(SCVURPPP), the Contra Costa Clean Water program, and the Alameda Countywide Clean Water 
Program (ACCWP).  

In 2001, the San Francisco Bay Regional Water Quality Control Board reissued the NPDES permit for 
MS4s and included a measure called “C.3.” As noted previously in this report, this measure, which was 
landmark, extended stormwater practices to new development and redevelopment projects. Both 
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SCVURPPP and the Contra Costa programs developed comprehensive program materials to address the 
new requirements. Details are presented below.  

Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) 
SCVURPPP is a program addressing water quality in thirteen cities and towns in the Santa Clara Valley. 
These cities and towns are responsible for implementing a municipal stormwater permit issued by the San 
Francisco Bay Regional Water Quality Control Board. According to the program’s Website 
(http://www.scvurppp-w2k.com/default.htm), the five goals of the Program include:  

• Permit Compliance 
• Establishing Determinants of Success 
• Adjusting Activities to Change 
• Achieving Acceptance of Urban Runoff Management Activities 
• Integrating Urban Runoff Program Elements into Other Programs 

To meet these goals, the Program offers a number of services, including workshops, fact sheets, 
guidance manuals, interpretation of permit requirements, model language, targeted reports, and 
presentations. For LID, the following products are particularly helpful: 

• Stormwater Pollution Control Requirements: What Developers, Builders and Project Applicants 
Need to Know (Fact Sheet)  
http://www.scvurppp-w2k.com/pdfs/0506/C3%20flyer%20update%20120505.pdf  

• Understanding Hurdles To Using Better Site Designs for Water Quality Protection  
(PowerPoint presentation: http://www.scvurppp-w2k.com/project_reports_fy0304/Hurdles.pdf)  

• Addressing Fire Department and Public Safety Concerns  
http://www.scvurppp-w2k.com/project_reports_fy0304/potential_hurdles_fire_dept_100803.pdf  

• Developments Protecting Water Quality: A Guidebook of Site Design Examples  
http://www.scvurppp-w2k.com/permit_c3_docs/SCVURPPP_Site_Design_Manual.pdf  

• Applicability of New C.3 Provisions – Development Flow Chart  
http://www.scvurppp-w2k.com/project_reports_fy0304/Stormwater_Requirements_Checklist.pdf  

• Site Design Guidance for Review of Local Codes and Standards  
http://www.scvurppp-w2k.com/pdfs/dvlpmnt_plcs/report/III_Conc_Conflicts_and_Rcmdns.PDF  

Contra Costa Clean Water Program (CCCWP)  
The Contra Costa Clean Water Program (www.cccleanwater.org) was formed by representatives of 
Contra Costa County, nineteen of its incorporated cities, and the Contra Costa County Flood Control and 
Water Conservation District. The CCCWP strives to eliminate stormwater pollution through public 
education, inspection and enforcement activities as well as outreach to industrial dischargers, residents 
and businesses. The CCCWP members are responsible for implementing the requirements of a municipal 
stormwater permit issued by the San Francisco Bay Regional Water Quality Control Board. 

CCCWP has emerged as a leader in intergration of LID into the land development process. For LID, the 
following products are particularly helpful: 

• Stormwater Control Plans and the Development Review Process (PowerPoint Presentation:  
http://www.cccleanwater.org/Publications/Oct06Workshop/SWControlPlans&DevReviewProcess
.ppt) 

• Contra Costa Approach (I): Experience So Far Using LID to Implement Stormwater Treatment 
Requirements (PowerPoint Presentation:  
http://www.cccleanwater.org/Publications/StormCon-5-06/5-ContraCostaApproach-I-Dalziel-
Cloak.ppt) 
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• Sizing Integrated Management Practices Sizing Calculator – this model supports site designers in 
choosing and sizing LID techniques  
http://www.cccleanwater.org/new-developmentc3/stormwater-c3-guidebook/, See Appendix I 

Alameda Countywide Clean Water Program (ACCWP) 
Like other stormwater programs, the Alameda Countywide Clean Water Program (ACCWP, 
http://www.cleanwaterprogram.org/indexFlash.htm) has been active in developing information on 
meeting the C.3 provisions for new development and redevelopment. For LID, ACCWP has addressed 
one of the thornier issues related to both structural and non-structural BMPs—maintenance. The 
following templates have been developed and are applicable to any stormwater program. 

• How to Use the Templates 
http://www.cleanwaterprogram.org/uploads/6.0%20Template%20Intro%20FINAL.pdf  

• Vegetated Swale Maintenance Plan Template 
http://www.cleanwaterprogram.org/uploads/6.1%20Veg%20Swale%20template%20FINAL.doc  

• Vegetated Buffer Strip Maintenance Plan Template 
http://www.cleanwaterprogram.org/uploads/6.2%20Buffer%20Strip%20template%20FINAL.doc  

• Tree Well Filter Maintenance Plan Template 
http://www.cleanwaterprogram.org/uploads/6.3%20Tree%20well%20filter%20template%20FIN
AL.doc  

• Media Filter Maintenance Plan Template 
http://www.cleanwaterprogram.org/uploads/6.4%20media%20filter%20template%20FINAL.doc  

• Flow-Through Planter Maintenance Plan Template 
http://www.cleanwaterprogram.org/uploads/6.5%20flo-thru%20plntr%20template%20FINAL.do
c  

• Bioretention Area Maintenance Plan Template 
http://www.cleanwaterprogram.org/uploads/6.6%20Bioretention%20Area%20template%20FINA
L.doc  

• Infiltration Trench Maintenance Plan Template 
http://www.cleanwaterprogram.org/uploads/6.7%20Infiltration%20Trench%20template%20FIN
AL.doc  

• Extended Detention Basin Maintenance Plan Template 
http://www.cleanwaterprogram.org/uploads/6.8%20Detention%20Plan%20template%20FINAL.d
oc  

Emeryville is a member of ACCWP and is recognized nationally as a leader in ultra-urban LID. In 2003, 
the City obtained a grant to develop “Guidelines for Dense, Green Development” 
(http://www.ci.emeryville.ca.us/planning/pdf/stormwater_guidelines.pdf). Emeryville faces a built 
environment that appears to preclude many LID techniques, including clay soils, legacy contaminants, 
and few green spaces. However, the City used the research behind the guidelines, the planning process, a 
BMP sizing spreadsheet, and code changes to institute reform. Note that the City did not only focus on 
new development and redevelopment, but also looked to the city’s infrastructure for opportunities.  
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2.4 REGULATIONS GOVERNING NEW AND REDEVELOPMENT IN CALIFORNIA 
2.4.1 Background 
California has been delegated the authority to develop and administer Clean Water Act programs. 
Because the State’s landscape varies dramatically, the responsibility has been divided among nine 
regional water quality control boards (RWQCBs). The State Water Resources Control Board (SWRCB) is 
the agency that oversees the nine regional boards. Under the SWRCB, each RWQCB acts as a semi-
autonomous water quality agency. Under the State Porter-Cologne Water Quality Act (Porter-Cologne), 
each RWQCB is required to develop its own Basin Plan that contains water quality objectives and criteria 
for the region. The RWQCBs must use their judgment to determine water quality objectives that provide 
for “reasonable protection of beneficial uses and the prevention of nuisance.” Within their Basin Plans, 
the RWQCBs must also specify plans for meeting the objectives, which include actions to be taken, a 
timeline for proposed actions, and a plan for evaluating success with achieving the objectives.  

The State Water Quality Control Board and the nine RWQCBs have begun work on a number of LID 
initiatives10 including:  

• Requiring use of LID through site-specific and general permits 

• Advocacy and outreach to local governments through the Water Board's Training Academy and 
regional workshops 

• Research on incorporating LID language into Standard Urban Storm Water Mitigation Plan 
(SUSMP) requirements 

• Funding of LID-related projects through consolidated grants program 

• Funding through CWA 319 funds to support research on the applicability of the Impervious 
Surface Analysis Tool (ISAT) for land use planners and for the California Water and Land Use 
partnership (CaWaLUP) through the Center for Water and Land Use at U.C. Davis Extension 

2.4.2 California Regulations 
The integration of LID into local development codes will not occur in a regulatory vacuum. As localities 
draft land development codes, there are many, often competing, objectives involved with each and every 
parcel. Stakeholders interested in economic development, traffic, neighborhood preservation, housing, 
and equity, are among many players who shape decisions both at the larger policy level and during 
individual approval processes. As such, new requirements for stormwater management will enter an 
already complex regulatory environment, and California is no exception. In fact, there are several legal 
and policy issues unique to California that must be considered if LID is to be successfully integrated into 
State and local land development codes.  

Stormwater Construction General Permit 
The Construction General Permit is issued by the State Water Resources Control Board (SWRCB) and 
regulates stormwater discharges from construction activities (new development and redevelopment) at 
sites that disturb one or more acres. All construction projects in the state meeting the size criterion must 
submit a notice of intent to the RWQCB to obtain coverage under the permit. NOI submission requires 
development of a stormwater pollution prevention plan (SWPPP) that specifies how stormwater and 

                                                      
10 SWRCB. 2003. Low Impact Development - Sustainable Storm Water Management. 
http://www.waterboards.ca.gov/lid/index.html. Accessed October 18, 2007. 
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pollutants will be managed during and after construction. A revised Construction General Permit has been 
proposed but is not yet approved. The following are features of the draft permit: 

The permit seeks to limit hydromodification impacts that can adversely affect downstream channels and 
habitat. Specifically, for all projects disturbing one acre or more, the permit requires that the post-
development volume of runoff from impervious surfaces approximates the pre-project runoff volume. 
Projects that disturb more than two acres have additional requirements to (1) preserve post-construction 
drainage divides and (2) maintain or extend pre-project time of concentration. Projects that disturb more 
than 50 acres must (1) preserve pre-construction drainage patterns by distributing their non-structural and 
structural controls within all drainage areas serving first order streams or larger and (2) maintain or extend 
pre-project time of concentration.  

Applicants for coverage under the permit are required to submit a map and worksheets that demonstrate 
compliance with the above requirements. Detailed instructions are provided for calculating the volume of 
runoff that needs to be managed (or more sophisticated watershed models can be used).  

LID is specifically incorporated into the draft permit in that it offers volume credits for the following 
types of nonstructural practices: 

• Tree canopy cover 
• Downspout disconnections 
• Impervious area disconnection 
• Vegetated swales 
• Permeable pavers  

The Construction General Permit is an important tool for stormwater management and LID promotion 
because it covers the entire state, whereas municipal stormwater regulations only apply to municipalities 
with populations greater than 10,000, small communities located within major metropolitan areas, and 
towns and cities specifically identified by the State based on projected growth rate or special water quality 
concerns.  

Municipal Stormwater Permits 
The Regional Water Quality Control Boards have issued permits to large, medium, and small 
municipalities throughout California to develop and implement multi-faceted stormwater management 
programs. Many of these programs, particularly those in large metropolitan areas, have been in place 
since the early 1990s. One of the main components of stormwater management programs is to regulate 
stormwater impacts from new development. Municipalities accomplish this by setting minimum runoff 
control and treatment requirements and reviewing and approving development plans that specify 
appropriate stormwater best management practices (BMPs).  

On October 5, 2000, the SWRCB adopted Order WQ 2000-11, a precedential decision concerning the use 
of Standard Urban Storm Water Mitigation Plans (SUSMP) 11 in MS4 permits for new development and 
significant redevelopment projects. The SWRCB found that the SUSMP standards, which essentially 
require that urban runoff generated by 85 percent of storm events from specific development categories 
be infiltrated or treated, reflected the MEP standard. The SUSMP requirements were initially adopted by 
the Los Angeles RWQCB to require treatment controls for new and significant redevelopment projects. 
Because of the precedent set by Order WQ 2000-11, the RWQCBs’ MS4 permits must be consistent with 
applicable portions of the State Board’s decision and include SUSMP requirements. A statewide policy 

                                                      
11 The term SUSMP is used by the Los Angeles and San Diego Regional Water Boards, but other Boards have 
adopted different terms for the new development requirements (such as Water Quality Management Plans, 
Development Standards, or Stormwater Quality Urban Implementation Plans). 
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memorandum (dated December 26, 2000) interprets the Order to provide broad discretion to RWQCBs 
and identifies potential future areas for inclusion in SUSMPs and the types of evidence and findings 
necessary. Such areas include ministerial projects, projects in environmentally sensitive areas, and water 
quality design criteria for retail gasoline outlets. Because each RWQCB has discretion to interpret and 
modify the requirements in the State Board order, each permit can have slightly different SUSMP 
requirements. 

A number of RWQCBs have explicitly required the preferential use of LID to manage stormwater. The 
following are examples of LID provisions from recent permits or draft permits: 

Los Angeles Municipal Stormwater Permit 

The Los Angeles Municipal Stormwater Permit (Order 01-182, NPDES Permit # CAS004001) specifies 
that development projects are required to 

• Maximize the percentage of pervious surfaces to allow percolation of stormwater into the ground 

• Minimize the quantity of stormwater directed to impervious surfaces and the MS4 

• Minimize pollution emanating from parking lots through the use of appropriate Treatment 
Control BMPs and good housekeeping practices 

• Properly design and maintain Treatment Control BMPs in a manner that does not promote the 
breeding of vectors 

• Provide for appropriate permanent measures to reduce stormwater pollutant loads in stormwater 
from the development site 

The permit requires control of the post-development peak stormwater runoff discharge rates, velocities, 
and duration (peak flow control) in natural drainage systems that mimic pre-development hydrology to 
prevent accelerated stream erosion and to protect stream habitat. 

Under SUSMP provisions, single-family hillside homes are required to: 

• Conserve natural areas 

• Protect slopes and channels 

• Provide storm drain system stenciling and signage 

• Divert roof runoff to vegetated areas before discharge unless the diversion would result in slope 
instability 

• Direct surface flow to vegetated areas before discharge unless the diversion would result in slope 
instability 

SUSMP requirements apply to sites that discharge to an Environmentally Sensitive Area (ESA), create 
2,500 square feet or more of impervious surface area, and discharge stormwater that is likely to impact a 
sensitive biological species or habitat. 

The permit allows municipalities to establish alternative compliance programs that offer participation in 
regional or sub-regional stormwater mitigation projects for development sites that receive a waiver for 
impracticability in meeting the performance requirements.  

San Diego Municipal Stormwater Permit 

The San Diego Municipal Stormwater Permit (Order No. R9-2007-0001, NPDES No. CAS0108758) 
specifies that municipalities develop requirements for all development projects that include LID BMPs 
where feasible that “maximize infiltration, provide retention, slow runoff, minimize impervious footprint, 
direct runoff from impervious areas into landscaping, and construct impervious surfaces to minimum 
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widths necessary.” There is also a requirement to establish or maintain buffer zones for natural 
waterbodies, where feasible. Where buffer zones are infeasible, project proponents are required to 
implement other buffers such as trees, access restrictions, etc., where feasible. 

The permit further specifies LID BMP requirements to collectively minimize directly connected 
impervious areas and promote infiltration at Priority Development Projects12 as follows: 

• For Priority Development Projects with landscaped or other pervious areas, drain a portion of 
impervious areas (rooftops, parking lots, sidewalks, walkways, patios, etc) into pervious areas 
prior to discharge to the MS4. The amount of runoff from impervious areas that is to drain to 
pervious areas shall correspond with the total capacity of the project’s pervious areas to infiltrate 
or treat runoff, taking into consideration the pervious areas’ soil conditions, slope, and other 
pertinent factors.  

• For Priority Development Projects with landscaped or other pervious areas, properly design and 
construct the pervious areas to effectively receive and infiltrate or treat runoff from impervious 
areas, taking into consideration the pervious areas’ soil conditions, slope, and other pertinent 
factors. 

• For Priority Development Projects with low traffic areas and appropriate soil conditions, 
construct a portion of walkways, trails, overflow parking lots, alleys, or other low-traffic areas 
with permeable surfaces, such as pervious concrete, porous asphalt, unit pavers, and granular 
materials. 

The permit specifies other LID BMPs to be implemented at all Priority Development Projects where 
applicable and feasible: 

• Conserve natural areas, including existing trees, other vegetation, and soils 

• Construct streets, sidewalks, or parking lot aisles to the minimum widths necessary, provided that 
public safety and a walkable environment for pedestrians are not compromised 

• Minimize the impervious footprint of the project 

• Minimize soil compaction 

• Minimize disturbances to natural drainages (e.g., natural swales, topographic depressions, etc.) 

Municipalities must update SUSMP BMP requirements to add LID and source control BMPs (including 
siting, design, and maintenance criteria) and to define minimum requirements to maximize the use of LID 
practices and principles.  

Restrictions are set forth for infiltration of runoff from areas that generate high levels of pollutants to 
protect groundwater. Specifically, this entails pretreatment (e.g., sedimentation, filtration) for infiltration 
BMPs, diversion of polluted dry weather flows, a minimum distance from seasonally high groundwater 
table, a minimum horizontal distance from wells, and restrictions on land uses that can drain to infiltration 
                                                      
12 Priority Development Projects include housing subdivisions of 10 or more dwelling units, commercial 
developments and developments of heavy industry greater than one acre, automotive repair shops, restaurants, all 
hillside development greater than 5,000 square feet, ESAs, parking lots 5,000 square feet or larger or with 15 or 
more parking spaces and potentially exposed to urban runoff, streets, roads, highways, freeways, and retail gasoline 
outlets. Priority Development Projects also include those redevelopment projects that create, add, or replace at least 
5,000 square feet of impervious surfaces on an already developed site that falls under the project categories or 
locations listed previously. Within three years of adoption, Priority Development Projects will also include all other 
pollutant generating projects that result in the disturbance of one acre or more of land. 
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BMPs (e.g., industrial or light industrial activity, high vehicular traffic areas, automotive repair shops, car 
washes, fleet storage areas, nurseries).  

Redevelopment projects that create, add or replace at least 5,000 square feet of impervious surfaces on an 
already developed site that falls under the Priority Development Project categories are subject to tiered 
requirements as follows: 

• If redevelopment results in an increase of less than fifty percent of the impervious surfaces of a 
previously existing development, and the existing development was not subject to SUSMP 
requirements, the numeric sizing criteria applies only to the addition and not to the entire 
redevelopment site.  

• Where redevelopment results in an increase of more than fifty percent of the impervious surfaces 
of a previously existing development, the numeric sizing criteria applies to the entire 
development. 

Waivers of numeric sizing criteria can be granted when all available BMPs have been considered and 
rejected as infeasible. Alternative compliance for waiver recipients can be allowed by contributing the 
cost savings to a storm water mitigation fund that can be used on projects to improve urban runoff quality 
within the watershed of the waived project.  

Draft Ventura Stormwater Permit 

The Draft Ventura Stormwater Permit sets overall goals for stormwater management at regulated 
development sites13 as follows: 

• Minimize the percentage of impervious surfaces on land developments to support the percolation 
and infiltration of storm water into the ground. 

• Minimize pollutant loadings from impervious surfaces such as roof-tops, parking lots, and 
roadways through the use of properly designed, technically appropriate BMPs (including Source 
Control BMPs such as good housekeeping practices), Low Impact Development Strategies, and 
Treatment Control BMPs. 

All regulated projects are required to integrate LID principles into project design. LID strategies are 
required to be the first BMPs considered for a development site, followed by integrated water resources 
management strategies and multi-benefit landscape features, all of which contribute to the overall goals of 
LID. The least preferred BMP type is modular/proprietary treatment control BMPs. 

The draft permit requires that all new and redevelopment projects reduce “the percentage of Effective 
Impervious Area (EIA) to less than 5 percent of total project area.” Impervious surfaces may be rendered 
"ineffective" if the storm water runoff is  

• Drained into a vegetated cell, over a vegetated surface, or through a vegetated swale, having soil 
characteristics either as native material or amended medium using approved soil engineering 
techniques; or 

                                                      
13 Projects required to meet new development standards include all development projects equal to 1 acre or greater 
of disturbed area; industrial parks, commercial strip malls, retail gasoline outlets, restaurants, streets, roads, 
highways, freeway construction, and automotive service facilities with 5,000 square feet or more of surface area; 
parking lots with 5,000 square feet or more of surface area or with 25 or more parking spaces; redevelopment that 
results in the creation or addition or replacement of 5,000 square feet or more of impervious surface area on an 
already developed site on development categories listed previously; projects located in or directly adjacent to, or 
discharging directly to an Environmentally Sensitive Area (ESA), where the development will discharge storm water 
runoff that is likely to impact a sensitive biological species or habitat or will create 2,500 square feet or more of 
impervious surface area; and single-family hillside homes. 
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• Collected and stored for beneficial use such as irrigation, or other reuse purpose; or 

• Discharged into an infiltration trench. 

Redevelopment requirements are based on the extent to which redevelopment activities14 alter the site, as 
follows: 

• Where redevelopment results in an alteration to more than fifty percent of impervious surfaces of 
a previously existing development, and the existing development was not subject to post 
development storm water quality control requirements, the entire project must be mitigated. 

• Where redevelopment results in an alteration to less than fifty percent of impervious surfaces of a 
previously existing development, and the existing development was not subject to post 
development storm water quality control requirements, only the alteration must be mitigated, and 
not the entire development. 

Local jurisdictions can develop Redevelopment Project Area Master Plans (RPAMPs) for redevelopment 
projects within redevelopment project areas15 to set unique requirements to balance water quality 
protection with the needs for adequate housing, population growth, public transportation and 
management, land recycling, and urban revitalization. Goals for hydromodification control are to prevent 
accelerated downstream erosion and to protect stream habitat in natural drainage systems. The permit 
specifies that a project’s pre-development storm water runoff flow rates and durations be maintained 
based on a stream’s Erosion Potential. Controls may include on-site, regional, or subregional 
hydromodification control BMPs, LID strategies, or stream restoration measures, with preference given to 
LID strategies and hydromodification control BMPs. A hydromodification control study is underway to 
determine an appropriate hydromodification management plan for the region. Until that plan is complete, 
projects under 50 acres are required to match within 1 percent the 2-year, 24-hour pre-development 
hydrograph and projects larger than 50 acres are required to implement a Hydromodification Analysis 
Study.  

Local jurisdictions can establish a regional or sub-regional storm water mitigation program to substitute 
in part or wholly for on-site post-construction requirements. Conditions for the mitigation program are 
that the projects result in equivalent or improved storm water quality, protect stream habitat, are fiscally 
sustainable and have secure funding, promote cooperative problem solving by diverse interests, and be 
completed in four years or less including the construction and start-up of treatment facilities. Local 
jurisdictions can also set up mitigation funding to fund regional or subregional solutions to stormwater 
pollution where a waiver for impracticability is granted, funds become available, off-site mitigation is 
required because of loss of environmental habitat, or where an existing water resources management plan 
exists that has an equivalent or improved strategy for stormwater pollution mitigation.  

Local jurisdictions are required to provide outreach to stakeholders and develop a LID technical guidance 
section for the regional stormwater guidance manual, which includes objectives and specifications for 
integration of LID strategies, including LID credits. 

Draft San Francisco Bay Area Municipal Regional Permit 

Provision C.3 of the Draft Municipal Regional Permit for the San Francisco Bay Region (RWQCB 2) 
requires that all new development and redevelopment projects encourage the inclusion of the following 

                                                      
14 Routine maintenance activities, emergency redevelopment activities required to protect public health and safety, 
and existing single-family structures that do not create, add, or replace 10,000 square feet of impervious area are 
exempted from redevelopment requirements. 
15 Redevelopment project areas include city center areas, historic district areas, brownfield areas, infill development 
areas, and urban transit villages. 
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LID-related measures: minimizing land disturbance and impervious surfaces (especially parking lots); 
clustering of structures and pavement; disconnecting roof downspouts; use of micro-detention, including 
distributed landscape detention; preservation of open space; protection and/or restoration of riparian areas 
and wetlands as project amenities.  

New development and redevelopment projects that create and/or replace 10,000 square feet or more of 
impervious surface are considered “regulated projects” and are subject to post-construction stormwater 
management requirements. This includes commercial, industrial, residential developments as well as road 
and paved trail projects, with some exclusions. Starting July 1, 2010, the 10,000 square foot threshold will 
lowered to 5,000 square feet.  

For redevelopment projects where more than 50 percent of the impervious surface of a previously existing 
development is altered, the entire project, consisting of all existing, new, and/or replaced impervious 
surfaces, must be included in the treatment system design. Where less than 50 percent of the impervious 
surface is altered, only the new and/or replaced impervious surface of the project must be included in the 
treatment system design.  

Projects that meet EPA’s Brownfield Sites definition, low-income and senior citizen housing 
developments, and Transit-Oriented Development projects that minimize the new or replaced impervious 
surface onsite can provide alternative compliance by installing, operating and maintaining equivalent 
offsite treatment at an off-site project in the same watershed or contributing equivalent funds to a regional 
project, to be completed within 3 years after the end of construction. 

Regulated projects are required to implement the following LID measures:  

• Install landscaping that minimizes irrigation and runoff, promotes surface infiltration, and 
minimizes the use of pesticides and fertilizers.  

• Conserve natural areas, to the extent feasible, including existing trees, other vegetation, and soils. 

• Minimize the impervious footprint. 

• Minimize disturbances to natural drainages. 

• For regulated projects with landscaped or other pervious areas, drain a portion of impervious 
areas into pervious areas before discharging to the storm drain and properly design and construct 
pervious areas to effectively receive and infiltrate or treat runoff from impervious areas, taking 
into consideration the pervious areas’ soil conditions, slope and other pertinent factors. 

• For regulated projects with low traffic areas and appropriate soil conditions, construct a portion of 
walkways, trails, overflow parking lots, alleys, or other low-traffic areas with permeable surfaces, 
such as pervious concrete, porous asphalt, unit pavers, and granular materials. 

Regulated projects are required to select stormwater treatment systems in the following order of 
preference: 

• Stormwater treatment systems that reduce runoff, store stormwater for beneficial reuse, and 
enhance infiltration to the extent that is practical and safe. 

• Multi-benefit natural feature stormwater treatment systems, such as landscape-based bioretention 
systems, vegetated swales, tree wells, planter boxes, and green roofs. 

• Prefabricated and/or proprietary stormwater treatment systems. 

The permit stipulates that stormwater discharges from hydromodification projects, which create and/or 
replace one acre or more of impervious surface, “shall not cause an increase in the erosion potential of the 
receiving stream over the pre-project (existing) condition. Increases in runoff flow and volume shall be 
managed so that post-project runoff shall not exceed estimated pre-project rates and durations, where such 
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increased flow and/or volume is likely to cause increased potential for erosion of creek beds and banks, 
silt pollutant generation, or other adverse impacts on beneficial uses due to increased erosive force.” 
Hydromodification controls include onsite, regional, and instream controls and measures.  

Single-family home projects that create and/or replace 5,000 square feet or more of impervious surface 
are required to implement one or more of the following LID-related BMPs:  

• Diverting roof runoff to vegetated areas before discharge to storm drain. 

• Directing paved surface runoff flow to vegetated areas before discharge to storm drain. 

• Installing driveways, patios and walkways with pervious material such as pervious concrete or 
pavers. 

The permit requires that groundwater be protected through site evaluation and source control measures 
when infiltration practices are used. Infiltration devices are prohibited unless pretreatment is used in 
industrial and light industrial applications, areas subject to high vehicular traffic, automotive repair shops; 
car washes, fleet storage areas, nurseries, and other land uses that pose a high threat to water quality.  

The permit requires regulated municipal permittees to update their General Plans to integrate water 
quality and watershed protection with water supply, flood control, habitat protection groundwater 
recharge, and other sustainable development principles and policies. 

City of Salinas MS4 Permit 

The City of Salinas MS4 Permit (Order R3-2004-0135, NPDES Permit # CA0049981) was issued by the 
Central Coast RWQCB in 2004. The permit includes provisions that, though not called low impact 
development, are intended to achieve results similar to low impact development requirements. Relevant 
provisions include a requirement to incorporate water quality and watershed protection principles into 
planning procedures and policies. The permit defines such procedures/policies as the General Plan or 
equivalent plans. The identified goal is “to direct land use decisions and require implementation of 
consistent water quality protection measures for all development projects.”  

The permit specifies that watershed protection principles and policies consider: 

• Minimizing the amount of impervious surfaces and directly connected impervious surfaces in 
areas of new development and redevelopment 

• Using on-site infiltration of runoff in areas with appropriate soils where there is no threat to 
groundwater quality 

• Preserving and creating/restoring riparian corridors, wetlands, buffer zones, and other areas that 
provide important water quality benefits 

• Limiting disturbance of natural waterbodies and natural drainage systems 

• Requiring developers to prepare and submit studies analyzing pre- and post-project pollutant 
loads and flows resulting from projected future development 

• Requiring incorporation of structural and non-structural BMPs to mitigate the projected increases 
in pollutant loads in runoff 

The permit also specifies that restrictions be in place for infiltration BMPs to ensure that groundwater 
quality standards are not violated.  

Waivers can be granted on a project-by-project basis for infeasibility. As specified by the order, Salinas 
“may propose a waiver program that would require any developers receiving waivers to transfer the 
savings in cost, as determined by the Permittee, to a storm water mitigation fund” subject to RWQCB 
approval. Funds are to be used for urban runoff quality improvement projects in the same watershed as 
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the waived project. Waivers can only be granted “when all appropriate structural treatment BMPs have 
been considered and rejected as infeasible.” 

The permit also requires Salinas to provide a description of necessary modifications to existing codes and 
ordinances and an implementation schedule for these modifications.  

General Plans 
General Plans (required under Government Code section 65300 et seq) were first introduced in the 1920’s 
to plan and coordinate development. Like other areas of the country, the General Plan orchestrates local 
government Departments, their budgets and community goals, and is implemented by the zoning code and 
subdivision regulations. In California, State law mandates several required elements: Land Use, 
Circulation, Housing, Conservation (including Air and Water Quality), Open Space, Noise and Safety. 
Cities may also include other elements, such as Economic Development. In addition to required elements, 
the State required study, identification and presentation of detailed information, for example, the 
allowable uses within zoning codes and land subject to flooding. In 1971, a consistency requirement 
strengthened the elements within General Plans; development and zoning amendment need to be 
consistent with the General Plan. Thus, legal decisions affecting growth and development often hinge on 
the content and exact wording contained within General Plans.  

Cities often adopt “Specific Plans” within the General Plan, which act like a special zoning code for a 
specific area, such as a Downtown Plan or a Master Planned Community.  

All General Plans must comply with State law, and be updated as State laws are updated or revised. 
Finally, General Plans must go through a rigorous review under the California Environmental Quality 
Act. 

Specific Area Plans 
California, like other areas around the country, is addressing the shortcomings of conventional zoning and 
the associated environmental impacts. Successfully addressing impacts tends to occur not from adjusting 
parameters within codes, but with wholesale change to the alignment of public and private space within 
districts, such as downtowns, Master Plans, and corridors. Specific area plans are essentially “overlay” 
zones that orchestrate the relationships among sites, infrastructure, open space, drainage, and uses. 
Specific area plans have been increasingly used to introduce use mix (and hence reduce trip-making), 
encourage walkability, redevelop older towns and cities, and develop master-planned communities.  

California Environmental Quality Act 
California Environmental Quality Act (CEQA) analysis is a major part of the development landscape in 
California. The purpose of CEQA is to fully vet environmental impacts related to land development 
decisions and determine whether environmentally preferred options exist. CEQA is perhaps best 
presented as a step-wise process: 

Step 1: The Application of CEQA – CEQA applies to “projects,” which are defined as actions 
approved at the discretion of a local government (such as issuing a permit). In some instances the 
discretionary action can involve very small projects, and in others, large ministerial projects need to 
no CEQA review at all. There is a list of exemptions, such as demolition permits, small infill sites, 
and affordable housing projects in urban areas. In addition, there are categorical exemptions, such as 
projects less than 10,000 square feet, and projects of three homes or fewer. 

Step 2: The Initial Study – If CEQA applies, an initial study is undertaken to determine whether 
there will be “significant environmental effects. This is among the most litigated parts of the process 
and is loosely defined. For stormwater, note that thresholds and checklists have been turned down in 
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Courts for determining significance, even as checklists and thresholds gain in popularity for 
stormwater management programs. 

Step 2a: Mitigated Negative Declaration – If the environmental impacts are easily identified and 
mitigated, a developer is often asked to mitigate those impacts up front, in essence reducing the 
impacts below the “significance” threshold that triggers further CEQA review. LID requirements may 
come into play for this step in CEQA. 

Step 3: The Environmental Impact Report (EIR) – If the Initial Study shows the potential for 
significant impacts, an EIR must be prepared. EIRs are at the “public information” core of CEQA and 
can be far-ranging in detail and scope. Because EIRs can take months to prepare and significant up-
front cost, there is some evidence that the process drives smaller projects and players out of 
contention. In presenting impacts to the public, the EIR must present the following: 

• Significant environmental effects 
• Unavoidable environmental effects 
• Significant irreversible environmental change 
• Alternatives to the project (for example, an alternative design or a “no build: alternative) 
• Cumulative Impacts arising in combination with other projects 
• Growth-inducing impacts 
• Mitigation measures that will be adopted 

Step 4: Local Government Action – Even with significant impacts a local government may approve 
a projects. However, the government may also deny the project, approve one of the alternatives, or 
specify mitigation measures.  

At the State level, the Office of Planning and Research issues CEQA guidelines, which, despite the name, 
are mandatory. They spell out rules on process and content. For stormwater, the new NPDES regulations, 
as well as emerging research on LID and BMPs, will likely enter into State language on data collection 
and analysis, in particular for General Plans. 

CEQA is also recognized for what it does not do. Regional (or watershed) cooperation is not among the 
outcomes sought. Alternatives analyses are typically not informative, and there is little direction (other 
than often contradictory Court decisions) that helps streamline CEQA. Moreover, the data most related to 
watershed-wide impacts (analysis of cumulative and growth-inducing impacts) are the weakest elements 
within CEQA review. 

Subdivision Map Act 
The original intent of the Subdivision Map Act was to denote clear title to plots of land. Over the years, 
the Act was used by land speculators who would produce older maps to claim rights to subdivision as 
land development rules tightened. However, the strongest attribute of the Act is the establishment of fees 
and exactions. The ability to impose impact fees, require dedication of land, and provision of 
infrastructure have their roots in the Act; LID requirements may need to be framed within this exaction 
process. 

Exactions in California have been at the center of legal activity for decades, and will shape effective LID 
requirements, in particular the dedication of land for infiltration or stormwater management. In a nutshell, 
the cases have been: 

Erlich v. Culver City – This case tried to resolve a myriad of loosely related decisions on impact fees. 
In the end, tests were established for different project types. A “reasonable relationship” test must be 
met when exactions are required of all developers as a matter of broad policy. The stricter rough 
proportionality/essential nexus test is to be used with single developers.  
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Nollan v. California Coastal Commission – This Supreme Court case established the “direct nexus” 
test between a project and the exaction required. (The same year, AB 1600 was passed, which 
requires local governments to identify how fees and exactions are to be used). “Nexus studies” are 
now a routine part of the development approval process; for supra-site level LID, measuring the wider 
stormwater impacts and how they are addressed beyond site level impacts will likely loom large.  

Dolan v. Tigard – This Supreme Court Case decision builds on the Nollan case, and specifies that not 
only does a local government need to show a nexus, but also the final exaction must have a “rough 
proportionality” to the project. This will likely come into play with CEQA analyses that show 
induced growth, and LID assignments that might be required outside the boundaries of the project 
(the logic will follow the process of determining developer exactions for an off-site Highway 
interchange and the roads within the boundaries of a project).  

The end result of all these cases strengthens the role of the General Plan. Thus, if the State requires LID 
via General Plans, the reasonable relationship test must be met. However, cities and Counties that do not 
include LID in General Plans may need to perform a higher level of analysis to link exactions and project 
review.  

The use of maps in planning and zoning is widespread but has legal bearing in decisions on subdividing 
land. Developers often produce a “tentative map” to show lots, improvements, and response to initial 
feedback from regulators Local governments at this stage have leverage over site design, land 
conservation, and other matters. Developers will often seek a “vested tentative map,” which grants 
entitlements for a period of time. Once approvals are accepted, the developer produces a final map. Note 
that localities can deny maps based on incompatibility with the General Plan, physical unsuitability of the 
site, or environmental damage.  

Affordable Housing 
Affordable housing in California is not only the grist of national headlines but is now firmly established 
in State law. Cities are required to develop density bonus programs for affordable housing and provision 
of second units. The nexus between affordable housing and environmental protection is also well 
recognized. California’s 2003 “Environmental Goals and Policy Report16” clearly links low density 
housing, sprawl, and environmental degradation. The city of San Jose has established policies that 
essentially recognize certain affordable housing projects as stormwater BMPs. The logic behind this is 
that if affordable housing is not provided on a small footprint near jobs and services, the demand will 
exert itself elsewhere in the watershed, most likely on a much larger footprint and on land providing 
watershed services. 

This linkage is likely to emerge in LID policymaking in several ways. First, laws allowing second units 
on a property will run squarely into strict on-site LID requirements, especially if local rules cap 
impervious coverage in areas with traditionally small home sites. Opponents of the new stormwater rules 
are already raising affordable housing shortages as the primary consequence of potential policies. 
However, a second linkage will emerge as variations of the San Jose policy. If affordable and workforce 
housing are primary drivers of imperviousness, then “housing as a low impact strategy” will emerge as a 
powerful practice. The key will be quantifying the relationship. Finally, in largely built-out areas, 
particularly in coastal California, where improving stormwater will primarily arise from retrofit, any 
successful LID policy may need to pull together other programs to help underwrite on-site BMPs, in 
particular for areas struggling to attract redevelopment interest under current rules.  

                                                      
16 California Office of Planning and Research. 2003. Governor's Environmental Goals and Policy Report. 
http://opr.ca.gov/planning/publications/EGPR--11-10-03.pdf. Updated November 10, 2003. Accessed October 18, 
2007. 
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Roadways 
According to the Center for Watershed Protection, “habitat for cars” comprises more than half of all 
impervious surface coverage. Overly wide road standards (sometimes referred to as “geometric standards) 
are a culprit. In California, road standards tend to follow the Institute for Transportation Engineers 
guidebooks and standards established by local Fire Protection Districts.  

Advocates for smart growth, climate change, and watershed health agree that road standards need to 
change for a reduced impact. Work over the past decade has revealed the impetus for over-engineered 
roadways: (1) national standards provide local governments with a tested and low-risk model, 
(2) emergency responders direct standards to maximize access for equipment and maneuverability, (3) a 
sprawling pattern dictates the hierarchical systems of increasingly wide roadways to funnel traffic (as 
opposed to a grid, which disperses traffic), even though developers provide local roads, and (4) seismic 
requirements for highly engineered roadbeds and shoulders. 

The October 2007 California fires and earthquakes highlighted the role of roads and access; thus 
discussions on lower-impact roads in rural areas might not gain traction. This may, however, strengthen 
the argument for lesser road impact in areas inside the urban/wild interface. The U.S. Environmental 
Protection Agency’s Smart Growth program recently awarded the Congress for New Urbanism a grant to 
address road widths and design nationwide because mandating new road geometry in legislation is not 
likely to succeed given the competing safety, community, and environmental goals. This will dovetail 
with previous work by the Sacramento-based Local Government Commission and the Sustainable Streets 
effort within the University of California-Irvine (UC Irvine). In addition, Caltrans is developing a “smart 
mobility” scorecard that will be used in future funding decisions, and researchers at UC Davis are 
working on a green streets initiative and, in cooperation with Caltrans, incorporation of trees into highway 
systems that can aid in stormwater mitigation. 

Initial research from UC Irvine shows that the environmental street design discussion is bifurcated into 
two areas: (1) sustainable streets with an emphasis on stormwater, or (2) mobility and design. There is a 
need to shepherd the two into one effort to achieve both objectives.  
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3 Types of LID Requirements 
There are a number of ways in which LID criteria can be incorporated into statewide, regional, or local 
stormwater requirements. Table 2 lists the different approaches and briefly describes advantages and 
disadvantages of each.  

Table 2. Types of LID Criteria 
Type Advantages Disadvantages 

Uniform Performance Standards 

Uniform performance 
standards  

Ease of administration Insensitive to site constraints, unique 
conditions, and development context 

Uniform performance 
standards with list of 
accepted BMPs 

• Ease of administration 

• Certainty for planners/ developers 

BMP lists may be outdated, in particular 
for emerging LID BMPs 

Uniform performance 
standards with list of 
accepted BMPs and 
predetermined list of 
exemptions 

• Ease of administration  

• Certainty for planners/ developers 
• Exemptions can be tailored 

• BMP lists may be outdated 

• Exemption list may no include full 
range of constraints 

• Exemption process can be resource 
intensive 

• Potential for exemptions to become 
rule if not carefully crafted 

Tiered Performance Standards 

Tiered criteria based on 
subwatersheds 

• Criteria can be established based on 
pollutants/ development context of 
subwatershed 

• Can address flooding within the 
subwatershed 

• Subwatershed mapping needs to be 
developed and supported by strong 
data collection program. 

• Subwatersheds may lie across several 
jurisdictions, which would require 
cooperation or uniform rules 

Tiered criteria based on 
predetermined 
geographical areas 

Criteria can be established within 
established geographical or jurisdictional 
boundaries 

Rules established for a jurisdiction may 
not capture entire subwatershed 

Tiered criteria based on 
development parameters: 
infill, new development, 
and redevelopment 

Criteria can be targeted based on 
watershed function lost or designed to 
match BMPs to development contexts  

May be seen as relaxing rules for one 
type of development 

Tiered criteria based on 
economic development 
parameters 

• Can be used to attract development to 
distressed areas (in particular where 
watershed benefits would be achieved 
via redevelopment) 

• Ease of administration where 
economic development areas are 
supported by existing programs 

• Can be used to attract investment for 
repairing infrastructure. 

Some economic development districts lie 
in areas in most need of higher 
performance standards for volume or 
pollutant removal 
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Table 2. Types of LID Criteria 
Type Advantages Disadvantages 

With Supporting Credit System 

Hydrology criteria 
supported by credit 
manual 

Credits can be advantageous for 
practices that are not easily measured or 
for which performance has not been 
established. Credits typically easier to 
administer than exemptions since they 
are front-loaded into the process.  

Relief provided by credits may not be 
justified by analysis, paperwork or 
application fee. Credits may not apply to 
all development contexts and may result 
in uneven regulatory playing field. Small 
stormwater programs may not have 
resources to develop credit manual.  

With Alternative Compliance Process 

Limited alternative 
compliance options with 
prescribed triggers and 
process for developing a 
“Finding of 
Impracticability” 

• Alternative compliance is 
advantageous where there are 
numerous site constraints or varying 
landscape considerations 

• Alternative compliance programs can 
be used to fund district or regional 
BMPs 

• Alternative compliance programs can 
be written to support preferred 
practices where on-site BMPs are not 
practical 

• The list of triggers may not encompass 
entire range of conditions or 
constraints 

• The process for “Finding of 
Impracticability” may be burdensome 
for smaller developers/sites 

• Widespread use can lead to lesser 
application of BMPs on individual sites 

Case-by-case Case-by-case application may be needed 
where a “Finding of Impracticability” or 
need is not apparent or where there are a 
number of constraints 

Evaluation process is resource-intensive 

With Exemptions 

Exemption process 
spelled out in regulations 
or technical manual 

• Exemptions allow flexibility in de 
minimis situations 

• Exemption process can ease 
administration and add certainty 

Widespread use of exemptions can erode 
the effectiveness of the BMP program 

Case-by-case Case-by-case assessment allows for 
closer examination of site conditions and 
considerations 

Evaluation process is resource-intensive 

Tied to Other Water Performance Standards and Programs (e.g., TMDLs, Anti-Degradation) 

LID criteria with 
reference to methodology 
for determining BMP 
performance required 

Integrating Clean Water Act programs can 
make use of existing data and improve 
efficiency of administration 

CWA programs have differing legal 
processes that may be challenged with 
integrated program requirements 

LID criteria with 
monitoring and triggers 

Monitoring results can tailor BMP 
response to specific pollutant reduction or 
elimination needs 

• Monitoring results subject to challenge, 
which may extend process 

• May not be sensitive to 
upstream/downstream considerations 
(i.e. downstream permittees carry BMP 
responsibility for upstream loadings) 

• Response may need larger action than 
additional triggers for on-site BMPs 
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Table 2. Types of LID Criteria 
Type Advantages Disadvantages 

LID Criteria included in 
Technical Manual  

• Only bare-boned ordinance, with 
reference to technical manual, needed 

• Technical manual can be a better 
vehicle for presenting information on 
size, type, and installation of BMPs 
that respond to wider variety of 
environmental pressures (such as 
habitat or land conservation) 

• Eliminates multiple manuals for 
different programs 

• Technical manuals can be written for a 
specific plan (e.g. downtown) to 
coordinate and integrate land 
development and BMP designs 

More than one manual may be needed 
when there is a wide variety of 
environmental or development 
circumstances 

LID criteria included in 
technical manual with 
levels of service (LOS) 

• Setting LOS can help establish 
benchmarks within the program 
manual itself and assist in measuring 
results and reporting 

• LOS can either be environmental LOS 
or programmatic LOS (or both) 

Benchmarks may be viewed as non- 
compliance triggers 

Other 

Tied to other 
environmental 
performance standards 
and programs (e.g. 
greenhouse gas, energy, 
anti-sprawl) 

• Best practices for other environmental 
programs offer watershed benefits 
(e.g., reduction of auto use) 

• Can help attract grant dollars for multi-
objective programs 

Ties to other mandates may be 
challenged as over-reaching in terms of 
achieving CWA compliance 

Developed via inter-
jurisdictional programs 

• Can help avoid shifting development to 
areas with lesser standards and 
criteria 

• Coordination can allow better 
leveraging of resources 

• Many California jurisdictions have 
already formed regional alliances, thus 
models exist 

• Smaller jurisdictions may be reluctant, 
in particular where larger jurisdictions 
have adopted stringent rules 

• May require development of unified 
land development regulations, which is 
time consuming 

• Administration requires frequent 
collaboration, which can be time-
intensive 
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4 Options for State LID Statute Requirements 
California has yet to implement a statewide policy governing LID or smart growth, though both 
regulatory and non-regulatory approaches can be used to promote LID implementation. (Non-regulatory 
approaches that build on existing initiatives are described in Appendix A.) In major metropolitan areas of 
the state, LID and smart growth policies are being incorporated into municipal stormwater permits; 
however, these requirements are not being applied to rapidly growing exurban areas. The Construction 
General Permit, currently undergoing revision, will apply to construction activities disturbing greater than 
one acre in all areas of the state and is expected to include a more progressive LID approach to 
stormwater management. Because California already has mechanisms in place or soon to be in place that 
require or encourage the use of LID, proposed state statute requirements should draw from these 
precedent approaches. A major benefit of a state statute for LID would be to provide consistency for how 
LID is addressed in stormwater Phase I communities, Phase II communities, and those areas not regulated 
under the municipal stormwater program.  

Low impact development techniques and natural drainage are a logical first step for the design of any area 
planning. Care must be taken, however, in crafting regulatory language related to LID. Where regulations 
and performance standards are written exclusively for individual sites, the ability to credit the collective 
natural system can be lost, giving developers little incentive to use natural systems for multiple sites. 
Even where the regulations note that natural drainage should be given preference, the performance 
standards for individual parcels form the legal baseline. Likewise, the most effective water quality and 
runoff management program may be a shared system, not the additive effects of plot-level BMPs. 
Watershed planners and localities need to be given this option. 

Any state statute requiring LID needs to be crafted with extensive stakeholder input, particularly from the 
Regional Water Quality Control Boards and regulated stormwater municipalities who have already done 
extensive work incorporating LID into permits and programs. The State should make every effort to avoid 
undermining progressive requirements already in place in some areas (particularly southern California 
and the Bay area) by setting performance standards that are less stringent than current requirements. On 
the other hand, the requirements should not be so stringent that smaller municipalities that have less 
experience with LID and stormwater management will have trouble implementing them. New legislation 
should balance water quality needs with existing and future capacity to implement LID requirements. 

The following is a set of key concepts, including regulated projects, requirements, credits, waivers, and 
alternative compliance mechanisms, that a state statute on LID could address. It is important to note that 
this text is not intended to be statute language, per se, but it could serve as a foundation for a set of legal 
requirements that define minimum, progressive standards while allowing flexibility at regional and local 
levels to account for existing regulatory mechanisms and differing environmental conditions and 
management objectives. These recommendations are based on precedents from within California 
(described in Section 2.4) and from other states (a compendium of LID requirements from other states can 
be found in Appendix B).  

4.1 RECOMMENDED LOW IMPACT DEVELOPMENT REQUIREMENTS FOR 
CALIFORNIA 

A state statute on LID will likely need to address the following key concepts: 

• General Plans – provide language on low impact development into the Land Use and 
Conservation Elements of General Plans 

• Specific Plans – inserts language on establishing tiered design review for specific plans requiring 
an assessment and use, to the extent practicable, of natural drainage systems 
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• Regulated projects – defines the threshold for projects that need to address the LID 
requirements, including schools, universities, and other public facilities (i.e., no exemptions for 
non-traditional MS4s) 

• Requirements – describes the requirements for LID statewide (will likely be further specified in 
NPDES permits or local regulations) 

• Stormwater credits – provides the authority to issue credits that encourage better stormwater 
practices 

• Waivers – provides the authority to waive requirements when certain conditions are met 

• Alternative compliance – provides authority for innovative practices, in lieu of payments or 
mitigation 

• Definitions – defines key terms 

The key concepts above are further discussed below in the format of a hypothetical state statute. Each 
element is intended to encourage, facilitate, or require implementation of LID and is based on precedents 
from within California and from other states. Additional areas that might be included in an LID statute are 
penalties for noncompliance, enforcement, and regional variations.  

4.1.1 General Plans 
Local jurisdictions shall incorporate low impact development and natural drainage techniques into the 
Land Use and Land Conservation Elements of General Plans. 

4.1.2 Specific Plans 
Local jurisdictions shall amend procedures regulating the development of specific planning to include 
opportunities to incorporate and preserve natural drainage into the overall design of specific areas. This 
shall also apply to Master Plans.  

4.1.3 Regulated Projects 
Regulated development projects include (1) new development creating at least 5,000 square feet of total 
impervious surface area and (2) redevelopment that results in the creation, addition, or replacement of 
5,000 square feet or more of impervious surface area on an already developed site, not including road 
resurfacing or repair projects. 

Local jurisdictions shall have the authority to set a lower threshold of total impervious surface area to be 
more inclusive of sites that discharge to environmentally sensitive areas or impaired waterbodies, hillside 
sites, sites with a high likelihood of pollution generation, sites with highly erodible soils, or other areas 
requiring special protection from stormwater impacts.  

4.1.4 Requirements 
Regulated development projects shall be required to implement site design, source control, and 
stormwater treatment measures to control post-development stormwater volume and peak flows 
(stormwater discharge rate, velocity, and duration) to mimic pre-development hydrology, prevent 
accelerated stream erosion, protect stream habitat, and provide for the reuse of stormwater.  

Source controls and low impact development techniques shall be the primary methods for managing post-
construction stormwater on a development site. Additional stormwater detention, retention, and treatment 
practices shall be implemented as needed to manage excess stormwater to meet water quality and 
hydrologic goals. 

 
 26 

Attachment 1
0042635



State and Local Policies Encouraging or Requiring LID in California January 2008 

Regulated development projects shall reduce the percentage of effective impervious area to less than five 
percent of total project area by draining stormwater into landscaped, pervious areas. The pervious areas 
shall be designed and constructed to effectively receive and infiltrate or treat runoff from impervious 
areas, taking into consideration the pervious areas’ soil conditions, slopes, and other pertinent factors. 

For redevelopment projects where the redevelopment results in an alteration to 50 percent or more of 
impervious surfaces of a previously existing development, the entire project, consisting of all existing, 
new, and/or replaced impervious surfaces, shall be required to meet these performance requirements. 

For redevelopment projects where the redevelopment results in an alteration to less than 50 percent of 
impervious surfaces of a previously existing development, only the new and/or replaced impervious 
surface of the project shall be required to meet these performance requirements. 

Note: an alternate requirement would be to require that redevelopment projects reduce impervious 
surface by 20 percent or provide water quality treatment of 20 percent of the site’s imperviousness, or 
achieve a combination of both imperviousness reduction and water quality treatment equal to 20 percent. 

4.1.5 Stormwater Credits 
Local jurisdictions shall have the authority to reduce the required capture volume of stormwater retention 
practices by offering credits for low impact development techniques implemented on a development site 
that reduce total and effective impervious surface area and intercept, capture, infiltrate, evaporate, or 
reuse stormwater. Local jurisdictions that choose to employ a stormwater credit system shall develop and 
submit to the Regional Water Quality Control Board for approval a methodology for applying credits to 
stormwater management sizing calculations. The methodology shall include a procedure for verifying that 
low impact development techniques were implemented as described in the site design. 

4.1.6 Waivers 
Local jurisdictions shall have the authority to grant a waiver of the performance requirements on a 
project-by-project basis if a development site owner demonstrates that all available best management 
practices have been considered and rejected as infeasible due to site constraints. Local jurisdictions shall 
notify the Regional Water Quality Control Board within 60 days of granting a waiver for infeasibility. 
The notification shall include the evidence of infeasibility and the nature of the alternative compliance 
payment or activity to be implemented.  

Alternative and Innovative Compliance 
Local jurisdictions shall have the authority to establish joint low impact development and stormwater 
planning practices that can be shown to deliver superior protection to the applicable stormwater 
performance standards. 

Payment in Lieu 
Local jurisdictions shall have the authority to establish a regional or subregional stormwater management 
fund to pay for watershed projects that have stormwater benefits (e.g., regional stormwater management 
systems; riparian, wetland, or coastal restoration projects). Development site owners that have been 
granted waivers for infeasibility may be offered the option of a payment to this fund in lieu of meeting the 
performance requirements. The amount of this payment shall be determined by the local jurisdiction and 
shall be based on the estimated water quality and hydrologic impacts of stormwater discharges from the 
development site. 
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Mitigation Projects 
Local jurisdictions shall have the authority to establish an alternative compliance program that offers 
development site owners who have received a waiver for infeasibility the option to participate in regional 
or sub-regional stormwater mitigation projects. Mitigation projects shall impact the same receiving water 
as the development site wherever possible and offer an equivalent level of environmental benefits. 

4.2 DEFINITIONS 
Best Management Practices – Methods, measures, or practices designed and selected to reduce or 
eliminate the discharge of pollutants to surface waters from point and nonpoint source discharges 
including storm water. BMPs include structural and nonstructural controls, and operation and 
maintenance procedures, which can be applied before, during, or after pollution-producing activities. 

Effective Impervious Surface Area – The area of hardened surfaces that do not infiltrate stormwater and 
drain directly to a storm drain system, open channel, or natural stream.  

Low Impact Development – A stormwater management strategy concerned with maintaining, mimicking 
or restoring the natural hydrologic functions of a site to achieve natural resource protection objectives. It 
involves implementing small-scale, site design and landscape features that are distributed throughout a 
development site and result in the infiltration and treatment of runoff from impervious surfaces.  

Regulated Development Projects – New development creating at least 5,000 square feet of total 
impervious surface area and (2) redevelopment that results in the creation, addition, or replacement of 
5,000 square feet or more of impervious surface area on an already developed site, not including road 
resurfacing or repair projects. 

Specific Area Plan – A specific area plan is a relatively detailed plan for the development of a particular 
part of a city (both new development and redevelopment), which may include a master environmental 
impact review. 

Total Impervious Surface Area – The total area of hardened surfaces that do not infiltrate stormwater, 
including paved streets, sidewalks, parking lots, buildings, and roofed areas. 
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5 LID in Local Codes and Ordinances  
5.1 OPTIONS FOR INCORPORATING LID 
Many land use and development decisions take place at the local level, so managing the impacts of 
impervious cover first requires an understanding of the local codes and standards that direct the size and 
placement of hardscape. Land development codes tend to operate at both the site level and at the larger 
city or county scale. The larger scale codes can be found in subdivision regulations, geometric dimensions 
for streets, and general plans. In California, master plans and specific plans coordinate the “footprint” of 
both the public realm (streets, parks) and individual lots even when the entire site is carried out as one 
project.  

At the site scale, zoning ordinances, landscape codes, and building codes direct a building’s bulk 
dimensions, parking, placement, and landscaping. Parking codes merit special attention because parking 
looms as one of the larger features in the built environment. Parking may be included within individual 
zoning codes, within specific or master plans, or in a city-wide code.  

Municipalities have a number of options for integrating LID and smart growth into codes and the 
development approval process. For example, they can choose to implement a voluntary or regulatory 
approach, or they can choose a hybrid program that incorporates both voluntary and required elements. 
Table 3 describes options for integrating LID into existing land development ordinances, including some 
advantages and disadvantages of each approach.  

Table 3. Approaches for Integrating LID Into Local Codes and Ordinances 
Approach Advantages Disadvantages 

Voluntary Measures – The 
least rigid process for 
implementation is to 
establish voluntary 
guidelines.  

Since some LID measures reduce costs, 
or have benefits that exceed conventional 
practices, developers and homeowners 
may gravitate to LID. Voluntary measures 
also have the benefits of allowing flexibility 
and creativity since prescribed practices 
are not in place. Because the practices 
are voluntary, developers do not have to 
worry about sanctions for improperly 
installed or maintained BMPs. 

As implied by the name, adoption is 
voluntary, and may require extensive 
outreach and education of the benefits.  

Incentives-Based 
Approach – Communities 
may adopt voluntary or 
regulatory LID practices 
that are accompanied by an 
incentives program. 

Incentives can help introduce new 
practices, or help bridge costs where LID 
installations are higher (as compared to 
conventional practices). Incentives can 
also be offered to induce developer 
interest in neighborhoods targeted for 
redevelopment. 

Departments would have to establish new 
funding streams, which can be a 
challenge. 

LID Ordinance – 
Communities may adopt 
stand-alone LID 
ordinances. 

Stand-alone ordinances are easy to draft 
and enact.  

A separate code may be confusing 
because it may not consider (or even 
conflict with) similar regulations on 
stormwater performance criteria or 
landscaping codes. Developers and site 
designers must refer to multiple codes. If 
changes to the code are needed, 
improvements must go through the 
sometimes lengthy process of code 
change. 
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Table 3. Approaches for Integrating LID Into Local Codes and Ordinances 
Approach Advantages Disadvantages 

Stormwater Management 
Ordinance – May require 
or encourage LID as part of 
a stormwater management 
ordinance. 

Phase II communities are adopting post-
construction ordinances to fulfill MS4 
permits. LID can be incorporated into 
these ordinances without having to create 
a separate ordinance. Stormwater 
management performance standards can 
be key to the implementation of LID. 

Communities will still need to review and 
revise development codes to eliminate or 
minimize barriers to LID. 

LID Ordinance with 
Reference to Design 
Manual – Many 
communities oversee site 
and district design through 
design manuals. 

Design manuals can go into more detail 
on LID selection and sizing. Design 
manuals can also integrate several 
development objectives at once, for 
example, combining LID with 
transportation-oriented development, use 
mix and/or redevelopment. Established 
design guidelines may be readily adapted 
to integrate natural drainage and LID. 
Perhaps the biggest benefit is that any 
fine-tuning of a design guideline does not 
need to go through that same process as 
code change. 

Guidelines can be resource and time 
intensive. Cities with a variety of 
landscapes, development formats, and 
terrain will likely need to develop several 
guidelines. 

Rezoning to Match 
General Plan Updates or 
NPDES MS4 Permit 
Requirements – Some 
cities use the General Plan 
process to introduce new 
zoning and land 
development regulations. 

Applying new zoning codes clearly 
denotes site design and construction 
parameters. Emerging NPDES permits 
with on-site or LID requirements require a 
coordinated change in General Plans and 
ordinances. 

The rezoning kicks in only where a 
property is developed or redeveloped (as 
opposed to a building rehabilitation). New 
zoning code requirements on LID could 
result in many non-conforming properties. 
If new LID requirements are viewed as a 
downzoning, cities and counties will be 
faced with addressing these concerns.  

Building Code Changes – 
Building code changes can 
also be modified to 
integrate LID practices. 

This is an option in cities or counties 
without zoning. In addition, building code 
changes may be more easily passed than 
a zoning code overhaul. Where the 
minimum land disturbance triggers are not 
met with NPDES permitting, building code 
changes can be changes to trigger LID 
with building rehabilitation. Even where 
rezoning occurs, building code changes 
may be necessary for green roof and 
onsite storage (e.g., cisterns and vaults). 

Building code changes may not cover site 
design. In addition, LID at the district scale 
would not be thoroughly addressed if only 
building codes are amended. 

Overlay Zoning – Overlay 
zoning is an increasingly 
popular method of 
introducing new 
requirements. While some 
overlay codes supersede 
the underlying zoning, in 
many cases, the overlay 
zoning is an option. 

Overlay zoning can be matched to Master 
Planned development and Specific Plans 
to overcome the disadvantages of older, 
conventional zoning codes. For LID, an 
overlay zone can match BMPs to specific 
stressors, TMDLs or restoration needs.  

Where the overlay is an option, cities or 
counties may need to offer incentives to 
increase the chances that the overlay will 
be adopted. 
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Table 3. Approaches for Integrating LID Into Local Codes and Ordinances 
Approach Advantages Disadvantages 

Alternative Compliance – 
Alternative compliance 
(including “fee in-lieu-of” 
programs and waivers) are 
a universal feature of any 
land development code.  

Alternative compliance recognizes the 
wide variety of environmental or 
development conditions. While infiltration 
is a key feature of LID, many areas are 
unsuitable for infiltration practices (e.g., 
where the water table is high or where 
legacy contaminants pose a risk). “Fee in-
lieu-of programs” can be designed to 
address the highest priority stormwater or 
flooding problems first.  

Widespread waivers of alternative 
compliance can undermine the original 
environmental program. Cities must be 
able to quantify the fee associated with in-
lieu-of programs. Some programs are 
seen as a developer giveaway. 

Credit System – Credits 
for LID are increasingly 
popular, especially for 
stormwater and drainage 
requirements.  

Credits are often used to promote 
environmentally preferable practices. 
They can also be used where the water 
resource benefits are difficult to fully 
quantify (e.g., preventative BMPs and 
smart growth practices). Where financial 
incentives are unavailable, credits can be 
used since they often lower costs. Cities 
and counties can use credit systems to 
attract development to certain areas 
(depending on how the credit system is 
structured). 

Credits tend to put pressure on 
quantification to ensure fairness and 
environmental compliance. Thus, the 
advantage of crediting practices that are 
difficult to quantify is reduced. Credit 
systems can be resource intensive and 
are difficult to rescind once practices 
become commonplace. Where localities 
set strict initial performance standards, a 
credit system can be viewed as “going 
backwards” since the performance 
standard is viewed as the starting point for 
all projects.  

 

While it may seem that instituting LID performance standards into zoning codes is straightforward, 
reducing and eliminating excess impervious cover is typically a multi-stage effort. This is because 
established zoning and land development codes have been built over time with input from a variety of 
parties with an interest in zoning parameters. Municipalities undertaking code and ordinance changes to 
incorporate LID should tailor their approach to the local context, taking into consideration existing 
development patterns, watershed conditions, stakeholder input, and other factors that will affect the 
opportunities for BMP implementation. Table 4 describes changes to codes that are appropriate for 
different types of development in urban, suburban or edge, and rural settings.  
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Table 4. Code Changes for Different Development Types and Settings 
Development 

Type Urban Codes Edge Codes Rural Codes 

New 
Development  

In highly developed urban areas, new 
development is likely to install impervious 
cover in the last absorptive places, though lot 
sizes are likely to be small. Codes should 
look at the stormwater functions lost and 
whether there are “hotspot” issues related to 
legacy contaminants. 
In urban areas, combinations of structural 
techniques (vaults) and small scale 
distributed landscaping are emerging 
practices to balance stormwater handling and 
water conservation. Code amendments will 
need to balance structural/non-structural 
techniques. 
Green roof technology improvements are 
responding to the range of environmental 
conditions. In Southern California, there is 
fear that green roofs would require irrigation 
most of the year. Moreover increased roof 
weight can trigger additional seismic 
requirements. 

On the edge, new development is likely to 
consist of Master Planned Communities that 
are urban in nature (i.e., high levels of trip-
making, demand for mix of uses, school 
travel). Reducing the impacts of impervious 
surface will come from both community 
design and onsite practices. 
Where urban boundaries are not in place, 
there may be opportunities to tie open space 
proffers to stormwater management.  
For new development in edge and rural 
areas, street designs should be carefully 
addressed. Where the format is mainly urban, 
narrow connected streets will better support 
activities. Where the format is more rural in 
nature, fewer engineered factors (i.e., no 
sidewalks) will form design. 
Note that “Campus Zoning” is replacing office 
park zoning. While the new designs 
emphasize green features onsite, the 
transportation remains auto-dominant. 

Many rural areas of California lie outside of 
NPDES regulations. Some new low impact 
designs reduce developer costs (less street 
infrastructure). This can assist in provision of 
affordable housing, but also may attract 
development from regulated areas.  
Currently, 10 to 20 acre ranchettes are 
emerging as a popular housing type. The 
environmental impacts are not well-defined, 
however there are rural design/code options 
to lessen those impacts (e.g., shared facilities 
for stables, RV parking on a smaller footprint). 
New development in rural areas is likely to 
undergo increased CEQA scrutiny, in 
particular for induced growth, cumulative 
impacts and transportation-related climate 
change. 

Redevelopment Redevelopment projects in urban areas are 
likely to be part of a specific plan. Reducing 
the impacts of replaced imperviousness thus 
will rely on coordination of hardscape and 
open spaces. There may be socioeconomic 
factors in addressing redevelopment via 
NPDES. The additional requirements may 
further depress development interest in 
certain neighborhoods, thus cities may need 
to combine stormwater control with economic 
incentives.  

Redevelopment at the urban edge may 
consist of a mix of new development and 
redevelopment. Thus, reducing the effects of 
imperviousness may involve reviews of 
specific plans, corridor redevelopment 
planning, use of remaining natural drainage 
and onsite measures.  
Parking codes are likely to dominate 
discussions where auto-dominant landscapes 
are being retrofitted with pedestrian features. 

Rural “smart growth” designs often focus on 
historic downtown areas, crossroads and 
corridors. Code changes will need to 
recognize the watershed benefits of compact 
design.  
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Table 4. Code Changes for Different Development Types and Settings 
Development 

Type Urban Codes Edge Codes Rural Codes 

Infill Like new development, infill may involve a net 
increase in impervious surface. In urban 
areas, the increasing size of infill housing and 
its character are the subject of code changes; 
the stormwater regulations may also fit in 
these discussions and might be used as a 
tool to negotiate better housing and 
landscape design. 
New stormwater regulations are likely to put 
pressure on the construction of second units, 
in particular in areas with smaller lot sizes.  

Infill projects need to be assessed for 
proximity to existing centers to determine 
community design features. Like urban areas, 
the character of infill housing in older 
neighborhoods is entering code change 
discussions. 
Form-based codes were authorized in State 
law, and are being adopted. Their role in 
stormwater management is to lessen the 
impact of vacant properties (since reuse is 
made easier with flexible form). Likewise 
FBCs are typically part of a coordinated 
district, which necessarily includes shared 
drainage. 

Rural infill may be most common in rural 
industrial centers where transportation and 
water infrastructure were constructed to 
support past/current industrial uses. These 
areas may be candidates for small industry 
seeking attractive sites with green amenities.  

Retrofits  In urban areas, the most important 
stormwater improvements, especially coastal 
cities, may arise from retrofitting properties 
and infrastructure with LID techniques in 
areas important for volume control and 
treatment. However, since NPDES permits 
only apply to new development and 
redevelopment, cities may want to use 
alternative compliance or “in-lieu-of fees” to 
address retrofit directly. In addition, cities will 
need to address retrofits through non-NPDES 
programs. 
Note that code changes were required to 
encourage use of solar devices. Local 
governments may need to add similar 
language to balance onsite practices in built 
out areas with property protection from runoff. 

Retrofits on the urban edge are likely to focus 
on residential areas (since they comprise the 
largest area of developed land). Thus, both 
NPDES and non-NPDES programs will be 
needed.  
Like other retrofit programs, “punching holes” 
in existing impervious areas can direct 
improvements. There is also more opportunity 
for riparian buffers in areas that are less than 
built out.  

The issue of retrofits for rural areas is small, 
though there may be increased opportunities 
for transfer of development rights for water 
harvesting or watershed water balance (for 
example where increased densification is 
balanced by an “offset”). 
However, in agricultural areas, the combined 
mandates for low impact development and 
water conservation will drive demand for 
different stock for commercial landscaping in 
urban and edge areas.  

State and Lo
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5.2 LID ELEMENTS OF CODES AND ORDINANCES 
As described in Section 5.1, municipalities can employ a variety of approaches for integrating LID into 
codes and ordinances. A review of codes and ordinances that encourage or require LID from progressive 
stormwater programs around the country (summarized in Appendix C) shows that there are a number of 
common elements to the codes and ordinances. Based on these findings, the following are initial steps that 
communities can take to incorporate LID into their local codes and ordinances: 

• Adopt goals and objectives for stormwater management.  

• Conduct technical analyses to evaluate and determine appropriate performance standards that 
help you meet goals and objectives. 

• Finalize performance standards. 

• Conduct a review of existing ordinances and manuals to identify (1) the need for additional 
ordinances and (2) needed revisions to existing ordinances to create requirements or incentives 
for LID and remove barriers to LID. This includes review of existing stormwater, sedimentation 
and erosion control, subdivision, zoning, and/or unified development ordinances. (A checklist is 
presented in Appendix D that outlines key features of ordinances and common elements where 
LID can be incorporated or where barriers may exist.)  

• Conduct roundtable discussion of needed ordinance revisions. This discussion should include 
sectors of the development community, bankers, DOT officials, environmentalists, and local 
government departments, etc. 

• Based on recommendations from the roundtable discussions, draft new ordinance (e.g., 
stormwater management ordinance) and proposed text revisions for existing ordinances. 

• Hold public meetings and public hearings. 

• Adopt ordinances. 

5.3 OVERCOMING PROCESS BARRIERS TO CODE REFORM 
In addressing aspects of codes and development regulations that may pose a barrier to LID, it is important 
to recognize that the code parameters were put in place to address a particular policy or development 
matter. Established codes and standards can be difficult to change for a variety of reasons: 

• Fair application of development rules. One broad standard may be viewed as serving any project 
that meets size or use standards.  

• Ease of administration. One enforced standard is easier to implement than several codes. 

• Investment in the status quo. Stakeholders adjust operations to existing zoning and anticipate 
financial loss or risk in any change. 

• Legal support. By using a recognized national code, cities and counties may feel “covered” when 
safety or other concerns are brought forward with development projects.  

• Margin of safety. The over-design of infrastructure and development is often attributed to risk 
reduction for extreme weather or emergency response events. 

• Resource constraints. Amending standards or offering a choice of codes and standards requires 
human and financial resources. During project or site review, there are resource implications for 
training staff or altering engineering models. 
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• Lack of outreach and education. Even as models for better development emerge, there can be a 
lag time in obtaining buy-in from developers, the public and local Departments. 

• The desire for uniformity and predictability among development projects. The desire for 
uniformity is evident in both the public and private sectors. Developers and their financial 
backers often associate a uniform development style with reduced risk. For cities and the larger 
public, a move away from conventional development can also be viewed as a risk to the tax base 
and property values. 

5.4 PROGRAM-BUILDING STEPS 
Before the effective date of ordinance revisions, a new local program needs to be established to 
implement the LID provisions. In fact, depending on the degree of local support, work should begin on 
building program elements during the period of public discussion if the effective date of the ordinance 
revisions is to be soon after their adoption. Otherwise, the effective date of the ordinance revisions should 
be delayed by 6 months to one year to allow for capacity building.  

The local government is encouraged to have implemented the following steps prior to the effective date of 
the ordinance revisions: 

1. Develop stormwater design manual or revise existing manual to incorporate LID techniques. 

2. Develop tools or standardized methods for evaluating compliance with the Performance 
Standards. These are to be used by project applicants and staff. 

3. Develop Standard Operating Procedures for  

• Development review 

• Inspections (including inspections check list; inspections/maintenance documentation 
procedures; database to manage inspection/maintenance history) 

• Enforcement  

4. Conduct analysis of new staffing requirements. Hire staff as needed. 

5. Train new and/or existing staff on use of the Design Manual; evaluation methods; standard 
operating procedures. 

6. Conduct workshops for the development community on new requirements. This should ease the 
transition and minimize mistakes in early submittals. 

7. Develop program evaluation framework, including benchmarks to ensure that goals are being 
met. 

8. Be patient and creative. Work with the applicant to find solutions. Remember there is a transition 
phase when staff and project applicants are learning and helping work out the “kinks” in the 
manual, evaluation methods, and Standard Operating Procedures. Treating the program as a 
partnership will increase the likelihood of long-term support and success. 
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Appendix A: Options for Enhancing LID in 
California Policies 
The following is a list of policies and programs in California through which LID can be promoted or 
enhanced. The list includes a description of the policy or program, including how it is related to LID, and 
action items that might be considered to remove barriers to LID implementation and better integrate LID 
into planning and development policies and practices. This list is intended to be fairly comprehensive, and 
as a result some of the options may be determined to be infeasible in California for a variety of reasons. 
This list is not static, as new policies and programs arise regularly. Discussions with other LID 
stakeholders will likely generate additional policies/programs and action items that should be added to 
this list.  

CONTENTS 
A. State Environmental Policies
B. Building and Zoning Standards
C. Streets, Roads, and Highways
D. Parking Lots
E. Landscaping
F. Open Space  
G. Schools
H. District Planning, Redevelopment, and Infill
 

A. STATE ENVIRONMENTAL POLICIES 
Like many states, California has delegated oversight of infrastructure and the built environment to many entities. As 
such, many policies can work at cross-purposes and funding priorities may be misaligned. To ensure adequate 
coordination and mutual support for LID and other environmental goals, State policies should be reviewed and 
aligned. 

Issues 

A1. Blanket application of a “Meadow” Performance Standard for LID may result in degradation 
Many LID equations set a baseline, pre-development condition against which stormwater management 
performance can be gauged. A common requirement is that the hydrology of a development site mimics that of 
a meadow. The “meadow” equation has the effect of treating conversion of a meadow and conversion of an 
abandoned parking lot as equal in terms of runoff. While this might be desirable in some situations, there could 
be degradation in other cases, for example if the pre-development condition is a forest, which has greater 
stormwater attenuation than a meadow. This approach to LID performance also fails to recognize receiving 
water condition. It may be necessary to institute a two-tiered approach where the first line of questions 
examines loss of ecosystem services. Thus, conversion of a meadow or forest would require a higher level of 
treatment and control than conversion of an impacted site. 

A2. Many State agencies have recently updated codes and standards to include “green practices,” though LID is 
not well represented 
Many improved guidance documents, manuals and directives were recently released (in 2006 and 2007), 
representing enormous efforts to integrate environmental planning, site design, and operations. Erosion 
controls for the construction phase of development seem to be the top stormwater priority, as exemplified in 
the new scorecard for High Performing Schools and the General Services manual.  

A3. General Plans do not explicitly address LID 
General Plans guide land use and future development and can affect the amount and placement of impervious 
surfaces in watersheds. General Plans that do not integrate stormwater concerns with other pressing 
environmental issues such as water supply, total maximum daily loads (TMDLs), water conservation and 
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infrastructure might allow or encourage development patterns that adversely impact waterbodies. Explicitly 
incorporating LID goals into General Plans will help to ensure that watershed impacts will be considered on a 
regional planning scale. 

A4. Communities require education on LID approaches 
Many local governments have not been educated on the benefits of LID and how to incorporate LID 
approaches into stormwater management plans, codes, or ordinances. 

A5. LID not integrated into State Environmental Goals and Policy Report 
Every four years the Governor is required by State law to update the State Environmental Goals and Policy 
Report. The report was last updated in 2004. The top three priorities in the Report are summarized as follows: 
(1) to promote infill development and equity, (2) to protect environmental and agricultural resources, (3) to 
encourage efficient development patterns. Using LID approaches, these three priorities can be addressed to 
meet State environmental goals. 

A6. LID projects using CWA §319 funds require a 40 percent non-federal match 
This federal program is among the most popular sources of money for model or pilot projects to mitigate 
runoff. However, the program requires a 40 percent non-federal match. Over $5 million has been available for 
projects, which must be implementation projects of between $250,000 and $1 million. 

A7. Proposition 218 limits stormwater utility formation 
Stormwater utilities are widespread and growing as a way to manage stormwater and drainage. In California, 
stormwater utility formation is limited due to Proposition 218. Legislation has been introduced to place 
stormwater funding outside of Proposition 218. In many areas of the country, utilities (actually credits from 
utility fees) have been an effective means for fostering LID based on monetary incentives (especially for larger 
businesses and lots). 

A8. LID is not incorporated into Clean Water Revolving Loan Funds 
The State Water Resources Control Board (SWRCB) sets priorities for the use of funds under the Clean Water 
State Revolving Loan Fund through annual “Intended Use Plans,” in general directing money to the most 
pressing health and environmental problems first. 

Opportunities and Action Items 

Legislative 

A9. Establish through legislation a statewide requirement that new State-owned buildings and those undergoing 
renovation to buildings/grounds meet the standard that post-development stormwater peak flow rate and 
volume from the site match the pre-development stormwater peak flow rate and volume. Note that this is a 
stringent requirement that may be controversial because this standard may not be feasible where soils are 
contaminated, in ultra-urban areas, or where the groundwater table is high. An alternative compliance option 
should be offered to allow developers to provide equivalent watershed benefits where site limitations prevent 
achievement of the performance standard onsite.  

A10. For General Plans, require a new “Water Element” to combine water supply, stormwater, TMDLs, watershed 
planning, water conservation, LID, water infrastructure, and floodplain management. If legislation to require a 
Water Element is too aggressive, provide policy support for communities that choose to adopt a water element, 
including LID. The Local Government Commission’s handbook on the Ahwahnee Water Principles 
(http://www.lgc.org/ahwahnee/principles.html) includes model policy language and information on the initial 
content for a Water Element.  

Aspirational 

A11. Develop a prototype two-tiered approach to stormwater that tiers post-construction best management practice 
(BMP) requirements based on the loss of ecosystem services.  

A12. Sponsor a review of California State programs based on barriers or support for joint LID/planning, policy, 
funding and regulation. Provide suggestions to overcome barriers and highlight best practices. The review may 
cross-reference the top priorities and include LID.  
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A13. Sponsor or co-sponsor a regional Low Impact Development Conference to aid in education and training. OPC, 
in coordination with the State and Regional Water Boards, could develop workshops and training seminars to 
educate planning authorities and communities on how to incorporate LID approaches into growth strategies; 
how to design, implement, and evaluate LID approaches; and how to ensure long-term maintenance of LID 
practices.  

A14. Sponsor a mock or pilot CEQA analysis of build-out for a region comparing an LID scenario with current 
zoning to provide a “ready alternatives analysis” based on LID. 

A15. Contact the State’s Office of Planning and Research to begin work on integrating low impact designs and 
development into the State Environmental Goals and Policy Report. This would strengthen the priority to 
“protect environmental and agricultural resources,” which is now geared towards preserving farmland and 
open space, and should be a complement to the priorities of promoting infill and encouraging efficient land 
use. 

Funding 

A16. Support efforts to exempt stormwater funding from Proposition 218 limitations. 

A17. Provide part of the 40 percent match for section 319 funding for LID pilot projects, LID planning or other 
activities covered under Clean Water Act §319. 

A18. Work with the SWRCB to assess where changes to the “Intended Use Plans” for the Clean Water State 
Revolving Loan Fund might be combined with LID to improve water quality. The SWRCB notes in their 2007 
Annual Report, Section II, that only 6 percent of funds were delivered to nonpoint source programs, though 
they will pursue increasing this amount because nonpoint source projects are critical to water quality. In 
addition, the SWRCB may be open to a “fix it first” alignment of funds for certain water funding programs. 

A19. Assist municipalities in seeking grants from the Proposition 84 Storm Water Grant Program that provide 
matching grants to local public agencies for the reduction and prevention of storm water contamination of 
rivers, lakes, and streams. 

A20. Work with the SWRCB to see where LID can be inserted into Supplemental Environmental Projects, which are 
financial contributions made as part of an enforcement action under the Clean Water Act. These projects must 
address the harm reported in the violation. Thus, an enforcement action for lack of sediment control at a 
construction site might include a LID retrofit for a public park experiencing erosion problems.  

 

 

B. BUILDING AND ZONING STANDARDS 
Building codes and standards are used to prescribe an expected level of health, safety and structural safeguards. 
These codes are commonly adopted by reference or integrated into local zoning codes. While these codes are vital 
for numerous reasons, inflexible “one-size-fits-all” codes tend to dictate a development format that cumulatively 
does not meet new or emerging challenges, in particular environmental challenges. For example, within building 
codes, traditional drainage parameters are written to move water away from building foundations and into streets 
through as direct a route as possible. Cities in California are in the process of revising their building codes to adopt 
new standards based on updates to the California Building Code, as well as other codes such as plumbing, electrical 
and fire. 

Issues 

B1. Provisions of the California Building Code preclude LID implementation 
The California Building Code includes many site, building and foundation codes, some of which may limit the 
use of infiltration BMPs. For example, limitations associated with expansive soils, seismic requirements and 
foundation integrity could all limit onsite infiltration, in particular on small sites where area for infiltration is 
limited. The new codes include language that allows localities to designate alternative drainage requirements, 
though this language is vague and does not specifically promote LID. 
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B2. Building footprint limits can drive imperviousness on a larger scale 
Maximum building footprint limitations place an upper bound on the building footprint size (e.g., a footprint 
can be no more than 30 percent of site coverage). While this is often a strategy for LID because it ostensibly 
reduces the impervious area attributed to a building, lower caps can drive inefficient land development at a 
larger scale by spreading out building imperviousness. In addition, parking often ends up occupying the space 
not used for the building. 

B3. Building height limits and minimum frontage requirements can spread development outward 
Where development demand is high, building height restrictions tend to spread development outward. Where 
setbacks are small, this can lead to “horizontal density,” which leaves little room to manage stormwater and 
forces an overall larger degree of low-density, highly impervious development. Minimum frontages (e.g., 100 
feet) mandate a large parcel footprint for even smaller establishments. 

B4. Rigid setbacks can limit LID application 
A setback is the minimum distance a building’s side may be constructed from the front right-of-way and 
adjoining properties. Small setbacks have advantages (they support compact formats) and disadvantages (they 
leave little room for landscaping and aesthetics). Large setbacks of 30 feet or more add to driveway, walkway 
and other impervious infrastructure lengths. On the other hand, the larger the setback, the greater the 
opportunity for infiltration. Setbacks also tend to be rigid, preventing site designers from optimizing infiltration 
depending on individual site characteristics. 

B5. New guidance for State buildings includes little direction on post-construction stormwater control 
The California Department of General Services updated its Best Practice Manual for State Buildings 
(http://www.documents.dgs.ca.gov/green/BPM-bbmbt.pdf) in 2006. The new manual includes information on 
managing construction site runoff but offers little information on managing post-construction stormwater 
onsite and provides no information on performance standards. 

Opportunities and Action Items 

Legislative 

B6. Require all State buildings (new and substantial remodeling) to institute LID requirements for buildings, 
grounds and parking. Work with stakeholders to determine the development and redevelopment thresholds for 
LID requirements and retrofits. 

Aspirational 

B7. Sponsor an examination of the California Building Code to see which provisions might impede infiltration and 
LID, or which provisions require clarification on the use of LID. Use the review to suggest changes to the 
Building Code to meet multiple goals and provide assistance to local governments that have adopted the 
California Building Code by reference or are in the process of adopting the updated codes.  

B8. Support a program for municipal building and zoning code audits to support environmental improvement (i.e., 
the audits would address not only stormwater via LID, but watershed, transportation, and heat island issues 
through more efficient forms of development and redevelopment).  

Funding 

B9. Provide incentives (i.e., funding for LID and stormwater-related implementation projects) and guidance to 
communities who agree to audit and modify local codes and standards to allow or promote LID. 
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C. STREETS, ROADS, AND HIGHWAYS 
The design of highways, streets and roads has a high degree of impact on watersheds. The location of new roads, the 
geometric standards that govern road construction, the width of rights-of-way, and the connections among sites to 
the larger stormwater conveyance system are all factors that affect the degree of stormwater impacts from 
development. In addition, roads, even small roads with minimal shoulders, fracture important drainage networks and 
alter local hydrology.  
One emerging issue is construction and improvement of roads in rural areas at the urban-wildland interface. On the 
one hand, improved roads assist in firefighting response, which is a pressing issue in developed areas adjacent to 
forests and scrubland. However, improved roads in rural areas can send signals that the areas are prepared to handle 
more development, which can contribute to sprawl and increased regional imperviousness.  

Issues 

C1. Overly wide street widths 
Street width in California is written into the State Streets and Highway Code, Section 1805 
(http://www.legaltips.org/california/california_streets_and_highways_code/). The code requires that the width 
of all city and county streets and county highways (other than bridges, alleys, lanes and trails) shall be at least 
40 feet wide. A county board of supervisors may elect smaller streets only by a unanimous vote of its 
members; within cities the requirement is a 4/5 vote. Also, emergency responders tend to request overly large 
street widths for maneuvering large equipment and vehicles. Engineering guides used throughout California 
establish minimum street and right-of-way widths, which can also include bike lanes, sidewalks, medians and 
planters. Efforts to reengineer streets, including reduced widths, are underway, mainly through Specific Area 
Plans.  

C2. Overly wide sidewalks and sidewalks on both sides of the street 
While walkability is a popular amenity and even integral to transportation, wide sidewalk requirements on both 
sides of the street add impervious cover. In addition, the Americans with Disabilities Act requirements direct 
sidewalk placement and widths, which are needed for accessibility. 

C3. Inefficient street layouts 
Most states, including California, have built highway systems based on a hierarchical model. This model 
funnels traffic from residential projects to local streets, to arterials and then to freeways. The system tends to 
arise where development is unconnected and scattered throughout a watershed. This adds to imperviousness 
and congestion, reduces options for alternative routes, and limits non-auto modes of travel.  
 
Title 14 of California’s Public Resource Code includes minimum road standards for wildland areas. Many 
county manuals mandate certain concrete, asphalt and substrate materials, in part to bear the weight of larger 
vehicles (often up to 40,000 pounds). Many cities and counties adopt standards developed by Fire Protection 
Districts (for example Ventura County’s access standards, 
http://fire.countyofventura.org/departmentservices/fireprevention/standards/index.asp). These rules require 
certain paving materials and can prohibit the use of pervious pavers and alternative materials for access ways, 
parking lots, shoulders and turnarounds. Even where codes only apply to certain fire-prone areas, the standards 
are sometimes adopted for the entire county or city. 

C4. Funding for streets and highways from the California State Controller does not encourage LID 
In 2004, the California State Controller’s Office issued Guidelines Relating to Gas Tax Expenditures For Cities 
and Counties (http://www.sco.ca.gov/aud/gastax/gastax2004.pdf) to describe how funds collected for vehicles 
and gas, the major source of transportation infrastructure funding for localities, may be used. This authoritative 
document was developed to assist cities in determining how gas taxes may be used for street and highway 
improvement. While LID techniques appear to be included in the narrative, the definitive list of techniques that 
may be used, even for environmental mitigation and retrofits, is dominated by engineering approaches. 
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Opportunities and Action Items 

Legislative 

C5. Require that LID be incorporated into any new Caltrans road project, where feasible. Work with Caltrans 
planners to identify appropriate BMPs and performance standards for different types of road projects.  

C6. Require LID retrofitting with any State-sponsored repair or maintenance project. This may include new 
materials for shoulders, the use of paving alternatives or improvements to stormwater management. Work with 
stakeholders and Caltrans to determine repair/maintenance project thresholds for the use of LID retrofits. 

C7. Remove the 40-foot minimum street width from the Street and Highway Code for city and county streets. 

Aspirational 

C8. Work with Caltrans planners on the following programs that can include an LID or “green streets” component: 

• Add an LID component or develop an LID matrix for “Corridor System Management Planning” projects 
intended to retrofit major corridors 
(http://www.dot.ca.gov/dist3/departments/planning/corridorplanning.html) 

• Incorporate LID goals and objectives into the “Regional Blueprint Project” and the “Blueprint Learning 
Network” (http://www.dot.ca.gov/hq/tpp/offices/orip/bln.html).  

C9. The Congress for the New Urbanism recently was awarded a grant to work with emergency responders 
nationwide on the issues of street widths, design and access. The State could support work on the paving 
materials and street design aspects of the project, since these should be part of the larger discussion. The State 
may also want to explore discussions on vehicle and apparatus design, since road designs are driven by the 
need to support vehicle size and weight. In California, the Local Government Commission has developed 
State-specific materials and training. 

C10. Develop a High Performing Infrastructure report that integrates all utilities and infrastructure located in public 
rights-of way, including natural drainage (similar to that developed by New York City, 
http://www.designtrust.org/publications/publication_03hpig.html). 

C11. Contact the California State Controller’s Office to update and clarify language related to use of gas tax funding 
for environmental improvements and LID. Note that the Controller’s Office has also issued Guidelines on use 
of Traffic Congestion Relief Funds (http://www.sco.ca.gov/aud/traffic/ab2928.pdf), which states that: 

Funds may also be used for the cost of work that is associated with and incidental to a street or 
road maintenance or reconstruction project within the street or road right-of-way, provided the 
work is necessary and/or required to bring the street or road to current design standards.  

Further language refers to “associated curb and gutter work,” though the overall wording tends to imply 
engineering approaches. The State can approach the Controller to see if specific guidance on “green streets” 
can be developed.  

Funding 

C12. Caltrans is developing a “smart mobility” scorecard to institute a new prioritization system for allocating 
funds. This scorecard will be used to underwrite investments in street systems that better support existing 
developments and pedestrian and bike infrastructure and improvements. This same type of scorecard might be 
used in distribution of stormwater infrastructure and nonpoint source funding.  
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D. PARKING LOTS 
The impact of parking cover tends to fall into two categories: (1) decisions on overall parking supply and (2) the 
design of individual spaces and lots. In general parking is oversupplied due to the use of high minimum standards, 
requirements from financial lenders, and the lack of incentives to share parking among individual land uses. In 
general, workable reductions in the footprint of parking require a multi-disciplinary, planning approach. 

Issues 

D1. Parking lot landscaping requirements preclude infiltration 
Many parking lot codes require a continuous elevated curb around landscaped areas, which eliminates the 
ability to direct runoff into natural areas.  

D2. Parking lot surface requirements limit porous pavement application 
Some parking codes limit the material selection to asphalt and concrete, prohibiting the use of permeable 
pavements. 

D3. Overly large parking space dimensions 
Many codes require minimum space dimensions, as well as dimensions for drive aisles. In some cases, 
residential codes require a minimum number of spaces for recreational vehicles in addition to automobiles. 
Overly generous stall dimensions can increase parking lot imperviousness by 15 percent. 

D4. Minimum required number of parking stalls leads to too many spaces 
Parking allotments often overstate actual demand and a minimum standard allows for more parking at the 
developer’s discretion. The Institute for Transportation Engineers’ “Parking Generation” establishes minimum 
number of parking stalls rather than maximum. Financial institutions tend to require extra parking as a margin 
of safety for overflow, even though extra spaces tend to be factored into the minimums. All of these factors 
contribute to increased parking lot impervious surface. 

D5. Shared/joint parking and loading prohibited or not incentivized 
Many local codes either prohibit joint/shared parking, or give little incentive to do so. As such, the system errs 
on the side of oversupply for each project that is built or redeveloped, resulting in additional impervious 
surface. 

D6. Zoning code limitations on charging for parking  
Many California cities prohibit charging for parking for any spaces that are required by code. This eliminates a 
market-based tool for to manage parking demand. 

D7. Parking costs are “bundled” into rents 
Parking costs are “bundled” into rents, which (1) charges parking costs to renters who do not own cars and (2) 
conceals the true cost of parking. One strategy being used across the country is the unbundling of parking and 
rent costs, which provides more transparency on the costs of parking and can reduce parking demand. Lower 
demand means smaller lots.  

Opportunities and Action Items 

Legislative 

D8. For parking lots serving State buildings, require that any maintenance or resurfacing project affecting more 
than 20 percent of the lot include LID retrofits that address runoff for the entire lot (or some negotiated 
percentage of the lot based on site constraints).  

D9. Require that all sections within municipal zoning codes related to parking present both a minimum and 
maximum parking space allotment. Alternatively, require all State buildings to adhere to both minimum and 
maximum parking numbers. 

D10. Draft enabling legislation allowing cities and counties to treat any surface parking over and above the 
minimum prescribed amount differently in stormwater management calculations. For example, developments 
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with excess parking space would be required to manage 150 percent of the stormwater volume or provide an 
equivalent degree of off-site management/retrofit. 

D11. Prohibit the practice of limiting parking charges for any parking required under code.  

D12. Craft legislation requiring the unbundling of parking costs for residential sites that are within one mile of heavy 
rail or fixed guideway transit stations, one half mile of bus transfer stations and one quarter mile of bus stops. 
Proximity to public transit offers residents alternatives to driving/parking, allowing them to choose not to pay 
for parking once costs become transparent.  

Aspirational 

D13. Provide a model parking sharing arrangement to foster joint and shared parking.  

Funding 

D14. Provide funding for communities to conduct parking demand studies.  

D15. Fund pilot projects testing innovative parking lot designs and the use of innovative materials. 

 

 

E. LANDSCAPING 
The landscaped areas of development and redevelopment sites offer opportunities for stormwater management, even 
on small parcels in ultra-urban areas. However, cities often develop guidance documents and zoning code language 
that result in undesired environmental practices (e.g., the use of fertilizer- and water-dependent plants, limitations on 
efficiently using open space for infiltration, and engineering requirements that inhibit runoff capture and treatment).  

Issues 

E1. Landscaping codes and ordinances can conflict with LID 
Most California localities include landscaping ordinances within their zoning codes. LID in urban areas 
generally applies to commercial landscaping, including multi-family residential projects and landscaping 
within parking lots. Some landscaping codes reduce areas for stormwater infiltration by not specifying 
appropriate infiltrative soils. Others encourage raised landscaping by requiring planting areas be protected by 
curb or wheel stops, which eliminates the ability to treat runoff in landscaped beds. In addition, some codes 
limit the use of non-plant materials, such as gravel, to 10 percent of the area. This limits the ability to use rocks 
and gravel for energy dissipation, which is essential for hydromodification control. The lack of understanding 
how LID approaches can be incorporated into landscaped areas often result in a greater amount of land area 
dedicated for traditional stormwater controls and conveyance.  

E2. Water conservation is not explicitly linked to LID and stormwater management 
In 2006 new legislation took effect under the Water Conservation in Landscaping Code 
(http://www.cuwcc.org/ab2717_landscape_task_force.lasso). Language on stormwater infiltration and reuse is 
in the legislation, though it is not strong. As new stormwater permits are issued, a bond will need to be forged 
among LID, permit performance standards, and the landscaping rules. Note that much of the language on water 
conservation in landscaping pivots on water budgets and irrigation. The use of LID will affect these budgets, 
though little research has been done to determine how stormwater infiltration will ultimately be factored into 
these budgets. 

E3. Many exemplary landscaping codes include requirements for maintenance 
Maintenance of stormwater BMPs, including LID techniques, is often overlooked, resulting in reduced 
performance in handling volume and removing pollutants. Audits of the Phase I program by EPA showed that 
lack of maintenance was the top weakness of the stormwater program. As such, zoning codes that include 
maintenance (including inspection and enforcement) can be modified and used to sustain the benefits of LID. 
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Opportunities and Action Items 

Legislative 

E4. Require greater minimum area dedicated to landscaping in development and redevelopment codes. Require 
that a Landscape Plan include a site evaluation of existing conditions (soil hydrology, vegetation) to consider 
in designs before grading or other impacts to the site have taken place. Provide model ordinance for these 
changes. 

Aspirational 

E5. Contact the California Urban Water Conservation Council (http://www.cuwcc.org/home.html) on integrating 
LID into new guidance and model codes. The language on infiltration exists and provides an “in” for LID, but 
it is not strong. The potential exists for codes to be written without factoring in water budget changes that arise 
from capturing water onsite. Some work is underway: the Urban Water Conservation Council must develop a 
model code by January 1, 2009, with local ordinance adoption within one year. 

E6. Develop a cross-program education and communications strategy for LID, including options for urban areas, 
master planned areas, new development, redevelopment and infill. 

E7. Provide technical assistance (e.g., guidance, trainings) for incorporating LID into local codes and for design, 
installation, and long-term maintenance of landscape-based BMPs, including pesticide, fertilizer, and herbicide 
use.  

E8. Work with the California Nursery Growers Association on ramping up plant selection and practices to meet 
both LID and upcoming water conservation standards. http://www.nurserygrowers.org/index.html. 

 

 

F. OPEN SPACE 
California has many programs devoted to preservation of open space, forests, park land, and desert land. Last year, 
legislation limiting development in floodplains increased protection of streamside open space. Urban open space, 
parkland and forestry are important but often overlooked opportunities to manage runoff. To make the most efficient 
use of open space for stormwater management, areas that have natural drainage properties amenable to LID should 
be dedicated for this use. Minimum open space requirements that do not take into consideration these site properties 
may not provide adequate stormwater management benefits. 

Issues 

F1. Minimum open space requirements might drive inefficient land use 
California requires minimum open space for multi-family residential projects. While open space is an 
important component for urban areas, large minimums may be driving inefficient land use without providing 
meaningful natural or recreational spaces. The open space requirements for multi-family residential projects 
are often in addition to other requirements such as parking, setbacks, internal circulation, sidewalks, club 
houses and other amenities. In addition, many local codes disallow land devoted to onsite stormwater 
management to count towards the minimum open space provisions. However, reducing open space is likely to 
be controversial because most assessments of the value of open space do not consider any countervailing 
effects on efficient use of land.  

F2. Inconsistent and inadequate buffer widths 
Aquatic buffers serve as natural boundaries between local waterways and existing development. They help 
protect water quality by filtering pollutants, sediment, and nutrients from runoff. Other benefits of buffers 
include flood control, stream bank stabilization, stream temperature control, and room for lateral movement of 
the stream channel. Good aquatic buffer ordinances specify the size and management of the stream buffer and 
are a specific planning tool to protect stream quality and aquatic habitat. Buffers can be multifunctional, 
serving as areas for sheet flow and infiltration to reduce stormwater pollutants and volume, improve baseflow 
conditions and increase groundwater recharge. 
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F3. The Williamson Act can be used to prioritize preservation of infiltration areas 
The California Land Conservation Act of 1965 (Williamson Act) enables local governments to enter into 
contracts with private landowners for the purpose of restricting specific parcels of land to agricultural or 
related open space use. Landowners receive property tax assessments based upon farming and open space uses 
as opposed to developed market value. Local governments receive an annual subvention of forgone property 
tax revenues from the State via the Open Space Subvention Act of 1971.  

Opportunities and Action Items 

Legislative  

F4. Create a Williamson Act/Open Space Subvention Act of 1971 counterpart for infiltration and aquifer recharge. 
Base the program on areas best suited for infiltration. Alternatively, allow localities to include infiltration as 
“production” under the Williamson Act in areas delineated for aquifer protection. 

F5. Require that open space designations be reviewed during local plan review to assure that the area is used in the 
most efficient manner for present and future needs, including stormwater management and groundwater 
recharge. The State can provide model ordinance language to require open space designation review. 

Aspirational 

F6. Provide examples of supplying land-efficient open space from other parts of the country, in particular for dense 
urban districts. Alternatively, develop and promote examples of open space landscaping that supports both 
stormwater handling and active/passive recreation (e.g., using soccer fields as infiltration basins, developing 
water gardens with aesthetic and stormwater treatment functions).  

F7. Encourage local governments to adopt ordinances that apply minimum buffer widths and maintenance 
requirements to all lots that are contiguous with or directly adjoin an intermittent or perennial stream or river, 
particularly those identified in and consistent with impairments or threatened/sensitive species. 

 

 

G. SCHOOLS 
School building and renovation offer LID opportunities. The decision of whether to redevelop an existing school or 
build anew at another location has broad watershed implications. First, older schools tend to be located on smaller 
sites. Secondly, the increasing costs of land and construction exert financial pressure to build on cheaper, more 
distant, and undeveloped land. A variety of factors then feed into the ultimate footprint of the school, including 
parking, pick-up, fields, classroom size and the like. California has been a national leader in school siting reform, 
including a push to use schools as centers of community and voter approval of funding to provide green retrofits.  
Schools provide an ideal opportunity to demonstrate LID approaches to the public because they serve as polling 
places and meeting locations in addition to educational facilities. Operation and maintenance can generally be 
assured at schools. Placement of stormwater management features on school grounds can provide opportunities for 
LID outreach and education to children and adults. There are still areas of improvement needed, in particular as it 
relates to the overall stormwater and carbon footprints of new schools.  

Issues 

G1. “Schools as Centers of Community” policies can be used to promote LID 
California has instituted “Schools as Centers of Community” policies over the past decade to efficiently supply 
services, parks and facilities. School parking lots, fields, land and landscaping may provide capacity to address 
local flooding, provide land or storage for stormwater and otherwise address stormwater hotspots.  

G2. School Facility Hardship Grant Program might discourage LID and/or redevelopment 
California’s School Facility Hardship Grant Program, which provides grants to correct safety problems, 
discourages school districts from considering renovation options for historic schools by limiting funding if 
renovation costs exceed 50 percent of the cost of new construction. This can limit renovation of already 

 
 A-10 

Attachment 1
0042654

http://www.nationaltrust.org/issues/downloads/schools_state_policies.pdf
http://www.nationaltrust.org/issues/downloads/schools_state_policies.pdf


State and Local Policies Encouraging or Requiring LID in California January 2008 

developed properties, which might include incorporation of LID into landscaped areas. This policy may 
encourage school construction on undeveloped lands, which increases impervious area (newer schools 
typically have a larger footprint), requires additional infrastructure and can increase brownfield or vacant 
land(if the old school property is not redeveloped.  

Opportunities and Action Items 

Legislative 

G3. Require LID for new school construction. Where feasible, require use of school property for collective 
drainage and infiltration. For new and existing schools, require water harvesting equal to a locally preferred 
design storm (for example the design storm used for transportation projects). Where possible encourage school 
construction or reconstruction on infill or redeveloped lands and discourage construction on undeveloped 
lands. The State can provide incentives (i.e., funding for LID and stormwater-related implementation projects) 
and guidance to communities who agree to modify local codes and standards to promote infill and 
redevelopment. 
 
Note that the California Department of General Services and California High Performing Schools initiative 
recently launched its $100 million High Performing Schools Program, funded by Proposition 1D in 2002. The 
criteria for selection and level of funding is based on a scorecard 
(http://www.chps.net/manual/documents/CHPS-NewConstruction_Scorecard_060821.xls), which only has a 
non-required stormwater item for “minimizing runoff,” although other factors might reduce runoff, such as a 
factor to “minimize parking.”  

Aspirational 

G4. Under recent legislative changes, school districts may develop Master Environmental Impact Reports (EIRs). 
The State can work with the Department of Education’s facilities group to integrate LID into all master EIRs 
for educational facilities.  

G5. Encourage passage of State legislation to require new school construction to meet LEED Silver standards. 

Funding 

G6. Sponsor water infrastructure upgrades to include LID in existing schools. By underwriting new infrastructure 
for historic schools, energy and water costs can decrease and in some cases they can address deferred 
maintenance that might otherwise feed into the renovation cost calculation and tip the decision to new 
construction. One group that has been effective at this is TreePeople in Los Angeles. 

 

 

H. DISTRICT PLANNING, REDEVELOPMENT, AND INFILL 
Increasingly, cities and counties are turning to district planning for efficient delivery of services, coordinated 
infrastructure, and economic development. Although most LID codes and examples have been applied to individual 
sites, one key to effective implementation is how the larger area performs for watershed health and restoration. This 
involves how streets are designed; what the use mix is; how accessible common trips are to jobs, home and school; 
the extent to which site elements are shared; the footprint of development; and how open space is used (or set aside).  
In California, there has been an upsurge in district planning. New models of district planning have been launched 
and fine-tuned in California, including form-based codes, new urbanism, transit-oriented development, and a new 
Leadership in Energy and Environmental Design (LEED) pilot for neighborhood development (LEED-ND). For 
redevelopment, main streets, infill and highway corridors have been the focus of activity. For new development, 
traditional neighborhood design, master-planned communities, conservation or cluster subdivisions, mixed-use 
projects (sometimes called “lifestyle centers”), and planned unit development projects, are common formats. 
The regulatory structure for district planning typically rests on specific area planning. These plans often occupy a 
separate section within zoning codes and have detailed maps and infrastructure plans. Financing for districts is 
complex. For redevelopment, redevelopment agencies usually oversee special financing through tax-increment 
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financing. Impact fees can pay for new development, though “community financing districts,” or Mello-Roos 
districts (see http://www.mello-roos.com/pdf/mrpdf.pdf), are increasingly used to pay for construction, operation 
and maintenance. Note that Mello-Roos districts can also be formed for redevelopment districts, though the more 
common application is for new development. 

Issues 

H1. LID requirements are often written to apply to individual projects, which results in uneven application 
LID is often defined as a site-level approach, and as such, many LID regulations set one uniform performance 
standard across all “projects” that are part of a “common development plan.” Developers of large greenfields 
projects have leeway in arranging lots and open space to meet the performance standard. For example, if a new 
development must be limited to no more than 10 percent impervious cover, individual home sites need not 
meet this requirement as long as the overall development plan has less than 10 percent cover. However, for 
redevelopment, most projects are individual sites with little or no space or flexibility for BMP design. This 
creates a situation where a large greenfield project allows flexibility as a common development plan, but 
redevelopment must meet the entire performance standard within the site boundaries. 

H2. Research on district-level LID is limited 
Most research on LID efficacy has been conducted on individual sites. The most robust data for a subdivision, 
from the Jordan Cove National Nonpoint Source Monitoring Program project in Connecticut 
(http://www.jordancove.uconn.edu/), was only recently released.  

H3. LID often designates hydrology as the indicator of environmental impacts 
By their regulatory nature, stormwater rules have the farthest reach into zoning codes. These rules tend to 
emphasize stormwater peak flow attenuation and volume capture, causing hydrologic performance to outweigh 
other important environmental issues that are considered in non-regulatory planning documents, such as infill 
and redevelopment priorities and regional growth patterns that can affect watershed health.  

H4. Suburban-style LID requirements can run counter to the planning, transportation and climate emphasis on 
compact design  
Meeting strict stormwater performance standards in urban areas can be much more difficult than in open areas 
with room for swales, infiltration and detention. While LID techniques can decrease costs for greenfields 
applications, they can pose higher costs for urban developers, since underground vaults are often needed to 
augment urban green building, streetscape and landscape BMPs to meet performance standards.  

H5. Barriers to redevelopment 
Many barriers stand in the way of redevelopment projects compared to new development in greenfield areas. 
Developers who undertake redevelopment face different (and almost always more) barriers to redevelop a 
parcel than those who build new projects in greenfields. Barriers include small, odd-shaped lots, multiple 
ownership, localized economic blight, outdated infrastructure, increased number of required permits and 
opposition from existing residents and businesses. 

H6. Redevelopment sites may not offer the same level of receiving water and flood mitigation benefits 
Redevelopment sites differ based on a number of factors that affect LID applicability and efficacy, such as the 
condition of infrastructure, pollutants of concern, economic development prospects, restoration potential and 
degree of impervious cover. Most LID requirements apply a blanket threshold and performance level based 
one or more gross categories (e.g., “new development” or “significant redevelopment”). This blanket approach 
does not account for constraints at individual redevelopment sites that might limit LID implementation. Strict 
performance rules might preclude redevelopment of an infill property, despite significant community benefits 
and the regional benefit of concentrating imperviousness in the urban center and reducing sprawl. Also, some 
receiving waters in heavily urbanized areas are so impaired that only through redevelopment will there be 
opportunities to install onsite practices and provide restoration opportunities.  

H7. There is growing belief that subwatershed planning is the best structure for matching BMPs to runoff 
stressors 
The easiest method for developing regulations is through uniform performance standards that apply equally to 
all sites within a jurisdiction. However, this may not adequately match BMPs to the development context, 
economic factors, and specific stormwater problems, especially related to redevelopment and retrofits. 

 
 A-12 

Attachment 1
0042656

http://www.mello-roos.com/pdf/mrpdf.pdf
http://www.mello-roos.com/pdf/mrpdf.pdf
http://www.jordancove.uconn.edu/
http://www.jordancove.uconn.edu/


State and Local Policies Encouraging or Requiring LID in California January 2008 

Moreover, the Basin Plans developed by Regional Water Quality Control Boards often do not align with land 
development plans, Integrated Regional Watershed Management Plans, and NPDES stormwater requirements. 

H8. General Permits discourage infill 
Construction Activities Stormwater General Permit (or local grading permits) are often inflexible in their 
stormwater management requirements and as a result discourage infill and redevelopment that could 
incorporate LID. Many stormwater codes do not encourage infiltration practices because of the perceived 
potential contamination issues. Also, some developers perceive that LID practices require a much greater area 
and that they dramatically reduce the buildable area. These misperceptions, along with a lack of recognition 
that integrated management practices can be shoehorned into required landscaping (i.e., stormwater planters), 
leads developers to dismiss the LID approach.  

Opportunities and Action Items 

Legislation  

H9. Create legislation directing the SWRCB to more fully develop “Redevelopment Project Area Master Plans” as 
described in the draft Ventura County Municipal Stormwater Permit. 

H10. Introduce legislative language to classify certain affordable housing/infill projects as post-construction BMPs 
based on their location and configuration in the watershed (according to General Plans and local housing 
plans). This program might be based on the spreadsheet model such as that developed by Grand Rapids, 
Michigan, or others, which estimate the impervious cover prevented by directing housing construction to infill 
areas identified for growth. 

H11. Sponsor legislation to require consideration of natural drainage as an initial step within Subdivision Map Act, 
as well as rules on Master Plans and Specific Area Plans.  

Aspirational 

H12. Sponsor an analysis of pilot neighborhoods in the LEED-ND program to see if they meet stringent stormwater 
requirements (for volume, treatment and flow control). Similarly, conduct a survey of LEED-certified 
buildings to see how they perform relative to stormwater performance standards in permits. Note that this may 
be somewhat risky if the first generation of buildings fail to meet recent performance standards. For a list of 
projects in LEED-ND, see http://www.usgbc.org/ShowFile.aspx?DocumentID=2960.  

H13. Sponsor a pilot analysis of the stormwater, climate, and other environmental impacts of vacant property (i.e., 
the runoff volume created and miles traveled past “dead” sites). Develop strategies to encourage 
redevelopment and improvement of these sites (requiring LID where feasible). Alternatively or in addition, 
lobby for the establishment of a program, such as a neighborhood improvement initiative, to convert these sites 
to parks/open spaces that act as “urban sponges” that capture and infiltrate stormwater from adjacent 
properties. 

H14. Sponsor a pilot study to align major water planning documents (e.g., Basin Plan, Integrated Regional 
Watershed Management Plan) with regional and local requirements (e.g., stormwater permit requirements and 
local zoning codes) with respect to LID goals and requirements. 

H15. Sponsor a study of “community facilities districts” or Mello-Roos, to see how LID would be treated (or 
constrained) for new development, infill and redevelopment. Investigate the legal structure and issues related 
to construction, operation and long-term maintenance under such districts. Because the maximum term and 
maximum bond amount must be specified up front, this research could provide guidance on assessing this cost. 
Finally, the study should include an analysis of costs for LID versus traditional conveyance systems as they 
relate to overall costs for the district. 

H16. Create a tool similar to “redevelopment ready” districts that pools existing and planned stormwater 
improvements for multiple redevelopment sites and considers shared drainage and LID for a pre-permitted 
district. This will help “level the regulatory playing field” between greenfield and infill development sites by 
allowing more flexibility for placement of stormwater features in the redevelopment district.  
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Funding 

H17. Fund a project to better describe LID techniques based on development settings in California similar to the 
effort underway within the Congress for New Urbanism based on the “transect.” The transect establishes seven 
transect zones based on intensity of development and urban form. This approach was used to develop new 
street standards and could serve as a model for stormwater management as well.  

H18. Provide funding for localities that are taking a subwatershed approach to matching BMP selection, 
development context and pollutants of concern.  

H19. Provide matching funds for BMPs installed in mixed-use housing projects. Such a program would need to 
prioritize funding based on multi-objective planning needs, location in a watershed or alignment with 
redevelopment/housing program needs.  

H20. Provide funding to retrofit or supply LID for small-scale, stand-alone businesses or business districts in 
economically challenged neighborhoods.  

 
 A-14 

Attachment 1
0042658



State and Local Policies Encouraging or Requiring LID in California January 2008 

 

Appendix B: LID Policies Outside of California 
The following is a brief summary of stormwater- and LID-related policies from other states that have 
relatively innovative requirements. It also includes a new requirement for federal buildings and a 
summary of the LEED-ND standards.  

CONTENTS 
Connecticut
Delaware
District of Columbia
Maryland
Massachusetts
New Jersey
Ohio
Pennsylvania

Rhode Island
Vermont
Virginia
Wisconsin
Federal Government
Leadership in Energy and Environmental Design 
Neighborhood Development (LEED-ND)

 

CONNECTICUT  
Policy Structure The Connecticut Clean Water Act (CCWA) of 1967 (P.A. 67-57) launched Connecticut’s 

modern water pollution control program. This statute (Chapter 446k of the Connecticut 
General Statutes (CGS)) forms the authority for Connecticut’s Department of 
Environmental Protection to regulate discharges to surface waters under both the CCWA 
and the federal NPDES Program.  

Impervious 
Surface 

Stormwater management requirements are triggered for projects one acre or larger or 
industrial development creating 10,000 square feet or more of impervious cover. 
Residential projects with fewer than 5 dwelling units are required to manage stormwater 
only if final impervious cover will exceed 30%. Impervious cover should be measured from 
the site plan and includes all impermeable surfaces that are directly connected to the 
stormwater treatment practice such as paved and gravel roads, rooftops, driveways, parking 
lots, sidewalks, pools, patios and decks. 

Infiltration Developers are required to maintain predevelopment groundwater recharge volume to the 
MEP through the use of infiltration measures. The groundwater recharge volume (GRV) is 
the post-development design recharge volume (i.e., on a storm event basis) required to 
minimize the loss of annual pre-development groundwater recharge. The GRV is 
determined as a function of annual pre-development recharge for site-specific soils or 
surficial materials, average annual rainfall volume, and amount of impervious cover on a 
site.  

Innovative 
Measures 

Typical of other states 

LID 
Requirements 

No requirements, but the 2004 Connecticut Stormwater Quality Manual contains summary 
descriptions of small-scale LID practices. The design sections of this Manual contain more 
detailed guidance for similar, larger-scale stormwater treatment practices such as 
bioretention, infiltration, and filtration system. 

LID Incentives N/A 

Redevelopment N/A 

Links to 
Language 

Statute: http://www.cga.ct.gov/2005/pub/Chap446k.htm  
Connecticut Stormwater Quality Manual: 
http://www.ct.gov/dep/cwp/view.asp?a=2721&q=325704
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DELAWARE  
Policy Structure The Delaware Sediment and Stormwater Regulations set forth requirements for post-

construction stormwater management.  

Impervious 
Surface 

N/A 

Infiltration  The regulations include guidelines and technical standards for the use of infiltration 
practices but do not require a particular level of infiltration. 

Innovative 
Measures 

The Delaware Sediment and Stormwater Regulations state that the state’s overall goal is to 
utilize stormwater management as a means to minimize water quantity and water quality 
impacts and to mimic pre-development hydrology to the MEP in regards to the rate, 
volume, and duration of flow. Projects in certain watersheds (Mill Creek, Little Mill Creek, 
Red Clay Creek, White Clay Creek, Persimmon Creek, and Shellpot Creek) need to control 
runoff volume to mimic pre-development land use conditions using recharge, infiltration, 
and reuse where site conditions allow.  

LID 
Requirements 

The state’s preferred option for water quality protection is the use of “Green Technology 
BMPs.” Other practices can only be considered after the preferred practices have been 
eliminated for engineering or hardship reasons as approved by the plan approval agency. 

LID Incentives N/A 

Redevelopment N/A 

Links to 
Language 

Delaware Sediment and Stormwater Regulations: 
http://www.dnrec.state.de.us/dnrec2000/Divisions/Soil/Stormwater/Regs/SSRegs_4-05.pdf 
Green Technology Guidance: 
http://www.dnrec.state.de.us/DNREC2000/Divisions/Soil/Stormwater/New/DURMM_Tec
hnicalManual_01-04.pdf

 

DISTRICT OF COLUMBIA 
Policy Structure The District of Columbia is working with EPA to revise its NPDES permit to add 

innovative LID features. These were outlined in a letter to EPA dated November 27, 2009. 
Permit language had not been finalized at the time of this report’s publication. 

Impervious 
Surface 

N/A 

Infiltration The regulations include guidelines and technical standards for the use of infiltration 
practices but do not require a particular level of infiltration. 

Innovative 
Measures 

Initiatives include  
• A tree-planting goal of planting and maintaining 13,500 trees in the manner 

recommended by the Green Build-Out Model. Current tree planting rate is more than 
4,000 trees per year. 

• Development of a master LID implementation list and construction of 17 LID projects 
by August 2009.  

• Conversion of paved or hardened areas throughout the District, such as traffic street 
medians and large sidewalk areas into green space in the form of pocket parks or 
green streets.  

• LID incentives will be extended to include rain barrels and downspout disconnections. 
• Installation of approximately 50 rain gardens and 125 rain barrels and disconnection 

of 200 downspouts. 
Review of District properties for feasibility of green roof retrofits. Commitment to include 
green roofs on new buildings and major renovations where feasible. 
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DISTRICT OF COLUMBIA 
LID 
Requirements 

N/A 

LID Incentives The District plans to develop legislation to establish tax credits or other incentives 
programs for installation of green roofs on non-governmental buildings.  

Redevelopment N/A 

Links to 
Language 

Letter of agreement sent from the District to EPA outlining new LID measures (and other 
changes to their NPDES permit requirements): 
http://www.epa.gov/reg3wapd/npdes/dcms4.htm

 

MARYLAND  
Policy Structure The state recently adopted the Stormwater Management Act of 2007 that requires that 

Environmentally Sensitive Design (ESD), which is similar to LID, be implemented to the 
MEP. The Act also specifies the practices considered to be ESD. Previously, ESD had 
been encouraged through stormwater credits (see LID incentives). The purpose and scope 
of the previous (adopted in 1983) stormwater regulations (Code of Maryland Regulations 
26.17.02,) states that “the primary goal of the State and local stormwater management 
programs is to maintain after development, as nearly as possible, the predevelopment 
runoff characteristics.” Under the state stormwater regulations, all counties are required to 
adopt stormwater ordinances. The stormwater regulations specify minimum requirements 
for the county stormwater ordinances. The stormwater design manual interprets the 
stormwater regulations and provides guidelines and credits towards compliance.  

Impervious 
Surface 

From 2000 SW Design Manual page 1.13: Performance Standard 1: Site designs shall 
minimize the generation of stormwater and maximize pervious areas for stormwater 
treatment.  

Infiltration Recharge volume required as part of BMP design. The goal of this requirement is to 
maintain existing or predevelopment recharge rates.  

Innovative 
Measures 

Typical of other states 

LID Requirements The 2007 Act is likely to result in LID-related requirements.  

LID Incentives From page 5.17 of 2000 Stormwater Design Manual: Developments less than 15% 
impervious can be exempt from structural practices if they employ environmentally 
sensitive development techniques, which have LID elements including disconnection of 
rooftop runoff, use of grass swales, and dedication of natural areas. The manual provides 
other credits under the broader umbrella of Innovative Site Planning.  

Redevelopment From Code 26.17.02.05: Reduce existing imperviousness by 20%, or provide water quality 
treatment for 20% of site’s imperviousness, or use a combination of imperviousness 
reduction and water quality treatment equal to 20%, or implement a locally approved 
practical alternative (e.g., fees, off-site implementation, watershed or stream restoration or 
retrofitting). 

Links to Language Stormwater Management Act of 2007: 
http://mlis.state.md.us/2007RS/chapters_noln/Ch_121_sb0784T.pdf
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MASSACHUSETTS  
Policy Structure EPA is responsible for issuing stormwater general permits for construction sites disturbing 

more than one acre under the NPDES General Permit for Stormwater Discharges from 
Construction Activities. Although EPA is issuing authority, the MADEP reviews the 
conditions of each permit, certifies the program unconditionally, or with specific 
conditions according to requirements of Section 401 of the Federal CWA.  
In addition to the EPA NPDES requirements, the MADEP has state standards for 
stormwater discharges which are enforced through different MADEP regulations, 
including, but not limited to, the Mass. Wetlands Protection Act regulations (310 CMR 
10.00), Mass. 401 Water Quality Certification regulations (314 CMR 9.00), and Mass. 
Surface Water Quality Discharge Standards (314 CMR 3.00 and 4.00). 

Impervious 
Surface 

N/A 

Infiltration From the Stormwater Management Policy Handbook: “Recharge must be provided to 
offset the recharge lost due to site development to the maximum extent practicable and 
determined using the existing (pre-development) soil conditions [according to hydrologic 
soil group].”  

Innovative 
Measures 

Typical of other states 

LID Requirements N/A 

LID Incentives N/A 

Redevelopment From the Stormwater Management Policy Handbook: Redevelopment of previously 
developed sites must meet the Stormwater Management Standards to the maximum extent 
practicable. However, if it is not practicable to meet all the Standards, new (retrofitted or 
expanded) stormwater management systems must be designed to improve existing 
conditions. Definition -- Redevelopment projects include: Maintenance and improvement 
of existing roadways, including widening less than a single lane, adding shoulders, and 
correcting substandard intersections and drainage, and repaving; and Development, 
rehabilitation, expansion, and phased projects on previously developed sites, provided the 
redevelopment results in no net increase in impervious area. 

Links to Language SW Management Handbooks and other documents: 
http://www.mass.gov/dep/water/laws/policies.htm#storm  

 

NEW JERSEY  
Policy Structure Stormwater management requirements are specified in the New Jersey Administrative 

Code (NJAC), Title 7, Chapter 8 Stormwater Management. Major developments (defined 
as disturbing one or more acres of land or increasing impervious surface by one-quarter 
acre or more) are required to comply with the stormwater management rules. When 
municipalities, counties, or regional governments develop stormwater management plans, 
they must use the stormwater rules as minimum standards.  

7:8-5.3 Nonstructural stormwater management strategies requires that standards be met 
using nonstructural practices to the MEP, including minimizing and disconnecting 
impervious surface.  

Impervious 
Surface 

Infiltration The state requires that developers demonstrate through hydrologic and hydraulic analysis 
that (1) the site and its stormwater management measures maintain 100 percent of the 
average annual preconstruction groundwater recharge volume for the site, or (2) that the 
increase of stormwater runoff volume from pre-construction to post-construction for the 
2-year storm is infiltrated. This groundwater recharge requirement does not apply to 
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NEW JERSEY  
projects within the “urban redevelopment area,” or to projects subject to restrictions 
related to industrial uses and other land uses producing potentially high pollutant 
concentrations that could impact ground water quality; also see exemptions under 7:8-
5.2d. 

Innovative 
Measures 

Typical of other states 

LID Requirements 7:8-5.3 Nonstructural stormwater management strategies requires, to the maximum extent 
practicable, that performance standards (N.J.A.C. 7:8-5.4 and 5.5) be met by incorporating 
nonstructural stormwater management strategies into the design that: 
• Protect areas that provide water quality benefits or areas particularly susceptible to 

erosion and sediment loss. 
• Minimize impervious surfaces and break up or disconnect the flow of runoff over 

impervious surfaces. 
• Maximize the protection of natural drainage features and vegetation. 
• Minimize the decrease in the time of concentration from pre-construction to 

postconstruction.  
• Minimize land disturbance including clearing and grading. 
• Minimize soil compaction. 
• Provide low-maintenance landscaping that encourages retention and planting of native 

vegetation and minimizes the use of lawns, fertilizers and pesticides. 
• Provide vegetated open-channel conveyance systems discharging into and through 

stable vegetated areas. 
The State has developed a Nonstructural Strategies Point System to assess whether 
developers have implemented nonstructural controls to the MEP. Alternative compliance 
is available with justification. 
Any land area used as a non structural stormwater management measure to meet the 
performance standards in N.J.A.C. 7:8-5.4 and 5.5 shall be dedicated to a government 
agency, subjected to a conservation restriction filed with the County Clerk's office, or 
subject to Department approved or equivalent restriction that ensures that measure or an 
equivalent stormwater management measure approved by the reviewing agency is 
maintained in perpetuity. 

LID Incentives N/A 

Redevelopment Urban redevelopment areas are exempt from recharge requirements. For redevelopment, 
the water quality provisions of the Stormwater Management rules only apply if the 
impervious surface onsite increases by at least 0.25 acres.  

Links to Language Stormwater Management Rule Related Information: 
http://www.state.nj.us/dep/watershedmgt/rules.htm  
Stormwater Management Rule: N.J.A.C. 7:8 text: 
http://www.nj.gov/dep/rules/adoptions/2004_0202_watershed.pdf  
New Jersey Stormwater Best Management Practices Manual: 
http://www.njstormwater.org/bmp_manual2.htm  
Nonstructural Strategies Point System Information: 
http://www.nj.gov/dep/rules/adoptions/2004_0202_watershed.pdf
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OHIO  
Policy Structure In Ohio, responsibility for regulating storm water is held by both local and state 

authorities. Locally, municipalities, townships and counties all have authority to regulate 
storm water. Ohio EPA, authorized by the regulations at Chapter 6111 of the Ohio 
Revised Code (ORC), administers the state regulations that require storm water permits for 
construction sites. These requirements established the basis of the permit requirements 
contained in the 2003 Ohio Environmental Protection Agency General Permit for Storm 
Water Discharges Associated with Construction Activity under the National Pollutant 
Discharge Elimination System. Draft permits specific to portions of the Olentangy River 
watershed and portions of the Big Darby Creek Watershed are in development. In addition 
to the rules and general permit, Ohio specifies stormwater performance and design criteria 
and sediment and erosion control standards in the 2006 Rainwater and Land Development 
Manual. Ohio also specifies stormwater control standards in the 1980 Ohio Stormwater 
Control Guidebook.  

Impervious 
Surface 

N/A 

Infiltration N/A 

Innovative 
Measures 

Typical of other states 

LID Requirements N/A 

LID Incentives N/A 

Redevelopment Under General NPDES permit requirements in Appendix of 2006 manual: Redevelopment 
projects are required to either reduce the existing, pre-construction impervious area of the 
site by 20%, or capture and treat 20% of VWQ. Linear projects, which do not creation new 
impervious surfaces, are exempt from post-construction stormwater management 
requirements, although they are required to minimize the number and width of stream 
crossings. 

Links to Language Ohio Revised Code Chapter 6111: http://codes.ohio.gov/orc/6111  
Rainwater and Land Development Manual: 
http://www.dnr.state.oh.us/default/water/rainwater/default/tabid/9186/Default.aspx  

 

PENNSYLVANIA  
Policy Structure The Pennsylvania Storm Water Management Act of 1978 (Act 167) provides the 

legislative basis for statewide stormwater management. Stormwater management plans 
must be developed by the respective counties in a given watershed and be implemented by 
the affected municipalities through the adoption of stormwater ordinances. Pennsylvania 
provides design and review guidelines for stormwater management in its 2006 
Pennsylvania Stormwater Best Management Practices Manual.  

Impervious 
Surface 

N/A 

Infiltration Strongly encouraged in the stormwater manual  

Innovative 
Measures 

Typical of other states 

LID Requirements N/A 

LID Incentives N/A 
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PENNSYLVANIA  
Redevelopment Though not required, the stormwater manual recommends the following guideline: 20 

percent of existing impervious area, when present, shall be considered meadow (good 
condition) in the model for existing conditions for redevelopment. Ch 7 of the Stormwater 
manual provides guidelines for Brownfield redevelopment.  

Links to Language Pennsylvania Stormwater Management Act: 
http://www.dep.state.pa.us/dep/deputate/watermgt/wc/Subjects/StormwaterManagement/S
tormwaterMgmtAct.pdf  
Pennsylvania Stormwater Best Management Practices Manual and related documents: 
http://www.dep.state.pa.us/dep/deputate/watermgt/wc/subjects/stormwatermanagement/de
fault.htm

 

RHODE ISLAND  
Policy Structure The State of Rhode Island recently passed An Act Relating to Towns and Cities—

Establishing the Smart Development for a Cleaner Bay Act of 2007. An updated 
stormwater design manual, which will incorporate these requirements, is under 
development. These requirements will apply to any development previously subject to 
stormwater review, including development within MS4s under NPDES Phase I and II 
jurisdiction. In addition, the Coastal Resources Protection Council administers the Special 
Area Management Plans (SAMPs) that include more stringent stormwater and buffer 
requirements. The Urban Coastal Greenways Policy applies to the cities of Cranston, East 
Providence, Pawtucket, and Providence.  

Impervious 
Surface 

N/A 

Infiltration Maintain pre-development groundwater recharge and infiltration on site to the MEP. 

Innovative 
Measures 

Typical of other states 

LID Requirements The state requires that low impact-design techniques be used as the primary method of 
stormwater control to the MEP. Under the Urban Coastal Greenways Policy, development 
plans must be reviewed by a professional who has completed an LID training course and 
has received an LID Master Design Certificate.  
The draft stormwater manual sets Minimum Standard 1: Nonstructural and Small-Scale 
Upland Management, which states that nonstructural and small-scale upland management 
designs must be used to the fullest extent practicable in order to reduce the generation of 
the water quality volume. It also requires that structural control use be avoided where the 
water quality volume cannot be managed via nonstructural and small-scale practices (i.e., 
pollution hot spots). 

LID Incentives The volume required for the permanent pool of a wet pond can be reduced if rooftop 
runoff is infiltrated on-site. This procedure allows rooftops to be subtracted from total 
impervious areas, thus reducing the total amount of runoff routed to the permanent pool. 
Infiltration of rooftop runoff should be restricted to residential buildings or other buildings 
that do not have air pollution, venting, cooling, or heating equipment located on the roof. 

Redevelopment Redevelopment appears to be treated the same as new development, where only the 
increase in disturbance and imperviousness is required to be treated.  

Links to Language An Act Relating to Towns and Cities—Establishing the Smart Development for a Cleaner 
Bay Act of 2007: http://www.rilin.state.ri.us/BillText07/SenateText07/S0808Aaa.pdf  
Draft Rhode Island Stormwater Design & Installation Standards Manual, Chapter 4—
Nonstructural and Small-Scale Upland Management: 
http://www.dem.ri.gov/programs/benviron/water/permits/ripdes/stwater/pdfs/upman.pdf
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VERMONT  
Policy Structure Vermont Statues Annotated (VSA) Title 10 § 1264 authorizes the creation of state 

stormwater permits. Chapters 18 and 22 of the Environment Protection Rules regulate the 
discharge of post-construction stormwater. State post-construction stormwater standards 
are specified in one of two general permits depending upon the condition of the receiving 
water – General Permits 3-9010 and 3-9015. The Vermont Stormwater Management 
Manual Volumes 1 and 2 describe regulatory requirements and technical guidance, 
respectively.  

Impervious 
Surface 

For new development and applicable redevelopment, either (a) the existing impervious 
surface shall be reduced by 20% or (b) a stormwater treatment system shall be designed to 
capture and treat 20% of the water quality volume from the existing impervious area or (c) 
a combination of (a) and (b) can be used such that, when combined, a minimum 20% 
reduction/treatment is achieved. 

Infiltration According to the Stormwater Manual Volume I, the average annual recharge rate for the 
prevailing hydrologic soil group(s) shall be maintained in order to preserve existing water 
table elevations. 

Innovative 
Measures 

Typical of other states 

LID Requirements N/A 

LID Incentives Stormwater credits are offered for the use of:  
• Natural Area Conservation 
• Disconnection of Rooftop Runoff 
• Disconnection of Non-Rooftop Runoff 
• Stream Buffers 
• Grass Channels 
• Environmentally Sensitive Rural Development 

Redevelopment Impervious surface and water quality treatment requirements apply to the portion of 
existing impervious surface that is redeveloped; the existing impervious surface only 
needs to comply with any previous permit requirements.  

Links to Language Stormwater Management Rule for Unimpaired Waters: 
http://www.vtwaterquality.org/stormwater/docs/sw_rule-unimpaired.pdf 
Stormwater Management Rule for Impaired Waters: 
http://www.vtwaterquality.org/stormwater/docs/sw_rule-impaired.pdf  
The Vermont Stormwater Management Manual Volume 1: 
http://www.anr.state.vt.us/dec/waterq/stormwater/docs/sw_manual-vol1.pdf

 

VIRGINIA  
Policy Structure Stormwater management standards can be found at erosion and sediment control law 

[Title 10.1, Chapter 5, Article 4] and regulations [4VAC50-30] as amended by the 
Virginia General Assembly in July 2006. These rules establish the requirements for the 
state and local erosion and sediment control and storm water management programs that 
regulate land-disturbing activity greater than 10,000 square feet. The Chesapeake Bay 
Preservation Area Designation and Management Regulations [9 VAC 10-20-10 et seq.] 
(also known as the Bay Act), adopted in 1990 and amended in December 2001, regulate 
development impacts, including storm water management, within the Chesapeake Bay 
watershed. The Virginia Department of Environmental Quality and Department of 
Conservation and Recreation jointly administer the regulations. The Department of 
Conservation and Recreation administers the resource protection and management area 
regulations.  
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VIRGINIA  
Impervious 
Surface 

Performance-based criteria are based on a site’s pre-project impervious cover compared to 
the average impervious cover for that land use. More stringent pollutant controls are 
required if the proposed development is expected to increase impervious cover over the 
average cover for that land use.  
Development is required to minimize impervious area in Resource Management Areas.  

Infiltration N/A 

Innovative 
Measures 

Typical of other states 

LID Requirements § 10.1-603.4 of The Virginia Soil and Water Conservation Board is required by state law 
to: “Encourage low impact development designs, regional and watershed approaches, and 
nonstructural means for controlling stormwater.” 

LID Incentives N/A 

Redevelopment Redevelopment is allowed in Resource Protection Areas, but no increase in imperious 
cover is allowed. Under Virginia Stormwater Management Regulations, local governments 
must enact ordinances that require redevelopment, as well as new development, to control 
and treat stormwater runoff beyond pre-development conditions. 

Links to Language Virginia Stormwater Management Law: 
http://www.dcr.virginia.gov/soil_&_water/documents/vaswmlaw.pdf 
Virginia Stormwater Management Regulations: 
http://www.dcr.virginia.gov/soil_&_water/documents/vaswmregs.pdf 
Virginia Stormwater Management Handbook: 
http://www.dcr.virginia.gov/soil_&_water/stormwat.shtml#pubs

 

WISCONSIN  
Policy Structure State Statute 281.16 (2) (a) authorizes the Wisconsin Department of Natural Resources 

(WDNR) to promulgate water quality performance standards. Under this law, WDNR 
established Chapter NR 151 of the state code, which contains runoff pollutant performance 
standards.  

Impervious 
Surface 

N/A 

Infiltration Requirements to infiltrate to the MEP a percentage of the predevelopment runoff volume; 
Residential 90%; Non-residential 60% or 10% of the 2-yr, 24-hour event. As a cap, no 
more than 2% of the site is required as an effective infiltration area. Some exemptions 
apply. 

Innovative 
Measures 

Typical of other states 

LID Requirements N/A 

LID Incentives N/A 

Redevelopment For all redevelopment and infill under 5 acres, BMPs are required to control to the MEP 
40% of the total suspended solids that would normally run off the site based on an average 
annual rainfall. Infill occurring 10 or more years after Oct. 2002 is required to meet the 
new development standard of 80% TSS.  

State Code Chapter NR 151—Runoff Management: 
http://www.legis.state.wi.us/rsb/code/nr/nr151.pdf 

Links to Language 

 

 
 B-9 

Attachment 1
0042667

http://www.dcr.virginia.gov/soil_&_water/documents/vaswmlaw.pdf
http://www.dcr.virginia.gov/soil_&_water/documents/vaswmlaw.pdf
http://www.dcr.virginia.gov/soil_&_water/documents/vaswmregs.pdf
http://www.dcr.virginia.gov/soil_&_water/documents/vaswmregs.pdf
http://www.dcr.virginia.gov/soil_&_water/stormwat.shtml#pubs
http://www.dcr.virginia.gov/soil_&_water/stormwat.shtml#pubs


State and Local Policies Encouraging or Requiring LID in California January 2008 

FEDERAL GOVERNMENT 
The “Energy Independence and Security Act of 2007,” which was signed into law December 19, 2007, contains a 
provision in Title IV, Energy Savings in Building and Industry, Subtitle C, High Performance Federal Buildings:  
Sec. 438. Storm Water Runoff Requirements for Federal Development Projects. 
The sponsor of any development or redevelopment project involving a Federal facility with a footprint that 
exceeds 5,000 square feet shall use site planning, design, construction, and maintenance strategies for the 
property to maintain or restore, to the maximum extent technically feasible, the predevelopment hydrology of the 
property with regard to the temperature, rate, volume, and duration of flow. 
This provision requires all Federal development and redevelopment projects with a footprint above 5,000 square 
feet to achieve predevelopment hydrology to the “maximum extent technically feasible.” This standard may differ 
from the MEP standard set forth in stormwater regulations. 
This provision will likely result in much more focus on LID ,with more companies interested in learning how to 
develop and apply “design, construction, and maintenance strategies” that preserve pre-development technology, 
so that they can maintain existing, or obtain new, Federal government construction contracts. Also, the 
establishment of these requirements for Federal facilities is expected to have the effect of “mainstreaming” LID 
BMPs for non-federal facilities.  
 

LEADERSHIP IN ENERGY AND ENVIRONMENTAL DESIGN NEIGHBORHOOD DEVELOPMENT STANDARDS 
The U.S. Green Building Council develops and maintains the Leadership in Energy and Environmental Design 
(LEED) rating systems that promote energy conservation and sustainable design within the building industry. 
USGBS formed a partnership with the Congress for the New Urbanism and the Natural Resources Defense 
Council to develop a LEED rating system at the neighborhood scale. A pilot version of the LEED for 
Neighborhood Development (LEED-ND) Rating System has been released by the partnership17 that seeks to 
promote neighborhood designs that minimize resource consumption and pollution and achieve sustainability. The 
pilot program will be used to test and refine the standards before they are released for industry-wide application. 
Of the 238 pilot projects selected for the program, 40 projects are located in California.18  
The ND standards are divided into four categories: 
• The Smart Location and Linkage (SLL) category evaluates how a development’s location impacts urban 

sprawl, resource use, and environmental impacts.  
• The Neighborhood Pattern and Design (NPD) category evaluates the layout of the neighborhood and the 

extent that each use provides social and environmental benefits.  
• The Green Construction and Technology (GTC) category evaluates the construction process and the 

design of the structures within the neighborhood, seeking to reduce environmental contamination and site 
disturbance while promoting resource conservation and energy efficiency.  

• Innovation and Design Process (IDP) category provides credit to neighborhood projects that achieve greater 
innovation than what is required or credited in the rating system. This category also gives credit for the 
involvement of an accredited professional.  

Under each category, the rating system specifies prerequisites and credits. Prerequisites are required before an 
applicant is eligible for the certification, and credits provide the applicant with points towards different 
certification levels (certification, silver, gold, and platinum).  
 
 

                                                      
17 USGBC, CNU, and NRDC. 2007. Pilot Version LEED for Neighborhood Development Rating System. A 
Partnership of the U.S. Green Building Council (USGBS), the Congress for New Urbanism (CNU), and the Natural 
Resources Defense Council (NRDC). http://www.usgbc.org/DisplayPage.aspx?CMSPageID=148. 
18 USGBC, CNU, and NRDC. 2007b. LEED for Neighborhood Development Registered Pilot Project List. A 
Partnership of the U.S. Green Building Council (USGBS), the Congress for New Urbanism (CNU), and the Natural 
Resources Defense Council (NRDC). https://www.usgbc.org/ShowFile.aspx?DocumentID=2960.  
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LEADERSHIP IN ENERGY AND ENVIRONMENTAL DESIGN NEIGHBORHOOD DEVELOPMENT STANDARDS 
 
Standards that Directly Contribute to Stormwater Management 
The ND standards contain a number of prerequisites and credits related to stormwater management. The 
following paragraphs describe each prerequisite or credit in more detail.  
• SLL Prerequisite 4: Wetland and Waterbody Conservation: An applicant meets this standard if the site 

includes no land within 100 feet of wetlands or waterbodies. The standard can also be met if 1) the site is 
located on a previously developed site; and 2) any wetland or waterbody impacts are compensated through 
on-site or off-site restoration. For sites that are not previously developed and contain wetlands or 
waterbodies, the rating system limits the percent of on-site impacts allowed according to the street grid 
density of the development. The applicant is also required to retain at least 90 percent of the average annual 
rainfall or 1 inch of rainfall from 75 percent of the development footprint within the impacted area. Retention 
methods must infiltrate, reuse, or provide for the evapotranspiration of the rainfall amount. This standard 
contributes to stormwater management by reducing the impact to the natural hydrology and water quality 
functions of a development site.  

• SLL Prerequisite 6: Floodplain Avoidance: Similar to the above prerequisite, the Floodplain Avoidance 
standard is met if the site does not contain any land within the 100-year floodplain. The standard is also met if 
the site is located on an infill or previously developed site and the National Flood Insurance Program (NFIP) 
requirements are followed when developing land within the 100-year floodplain. For sites that do not meet 
these conditions, the standard can only be met if land within the 100-year floodplain is not developed. This 
standard contributes to stormwater management by reducing the impact to the natural hydrology and water 
quality functions of a development site.  

• SLL Credit 8: Steep Slope Protection: This standard provides credit for either avoiding development on 
steep slopes or restoring vegetation to previously developed steep slopes. Credit is provided according the 
severity of the slopes and the proportion of steeped sloped land that is protected or restored. An exemption is 
included for steep slopes that are isolated by more than 30 feet from other steeply sloped areas. This standard 
contributes to stormwater management by reducing the runoff and erosion generated on steep slopes during 
storm events.  

• SLL Credits 9, 10 and 11: Habitat or Wetland Conservation: These standards provide credits for habitat 
or wetland conservation on the development site. To receive credit under SLL Credit 9, the applicant must 
inquire with a state’s Natural Heritage program and other wildlife or fish agencies to determine whether 
significant habitat exists on the development site. The applicant must protect in perpetuity the habitat and an 
appropriate buffer, as delineated by a qualified professional. For previously developed sites, the applicant can 
receive credit for using native plants for 90 percent of the site vegetation and refraining from the use of 
invasive plants. The standard also provides credit for conserving wetlands and waterbodies and planning 
buffers around the development footprint to protect water quality, habitat, and hydrologic functions. SLL 
Credit 10 provides credit for habitat or wetlands restoration on an area equal to or greater than 10 percent of 
the development. Invasive species removal is required to achieve credit for restoration. SLL Credit 11 
provides credit for developing a long-term management plan for on-site habitat, wetlands, or waterbodies. 
Through the conservation of habitat and wetland areas, these standards contribute to stormwater management 
by preserving pervious areas, natural drainage paths, and other areas that maintain pre-development 
hydrology and water quality functions.  

• NPD Credit 6: Reduced Parking Footprint: This standard provides credit for limiting surface parking and 
using multistory or underground parking, carpool spaces, and bicycle parking. To receive credit, the applicant 
must limit surface parking facilities to no more than 20 percent of the total development footprint. The intent 
of the credit is to reduce the negative social and environmental impacts of parking areas. This standard 
contributes to stormwater management through reduction of impervious surface.  

• GCT Credit 6: Minimize Site Disturbance through Site Design: Under this standard, an applicant can 
receive credit for preserving, in perpetuity, undeveloped land, including tree canopy, native vegetation, and 
pervious surfaces. The credit award depends on the extent of pervious development on the site and the 
planned density of the site. This standard contributes to stormwater management by reducing the impact to 
the natural hydrology and water quality functions of a development site.  
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LEADERSHIP IN ENERGY AND ENVIRONMENTAL DESIGN NEIGHBORHOOD DEVELOPMENT STANDARDS 
 
• GCT Credit 7: Minimize Site Disturbance during Construction: This standard provides credit for 

establishing limits of disturbance for natural areas or preserving significant trees on the site. The standard 
contains specific distances required for the limits of disturbance as well as the type of trees that qualify for 
preservation credit. This standard contributes to stormwater management by reducing the impact to the 
natural hydrology and water quality functions of a development site.  

• GCT Credit 9: Stormwater Management: This standard provides credit for applicants who implement a 
comprehensive stormwater management plan. The plan must effectively retain a specified amount of rainfall 
from the project’s development footprint. The rainfall amounts vary by the humidity of the watershed’s 
climate; developments in more humid watersheds are required to retain a greater rainfall amount than more 
arid watersheds. The applicant can receive from 1 to 5 points depending on how much rainfall is retained. 
Retention methods must infiltrate, reuse, or provide for the evapotranspiration of the rainfall amount. This 
standard contributes to stormwater management by reducing the stormwater runoff generated by 
development.  

Additional Standards that Contribute to Stormwater Management 
In addition to the above standards, the ND rating system contains several prerequisites and credits that more 
directly target smart growth and air quality goals but contribute to stormwater management in the process. Many 
of the credits relating to smart growth may contribute to reduced impervious surface, provided that undeveloped 
land is conserved in the process. Several credits promote infill and brownfield development, which decreases 
pressure on undeveloped land and ultimately leads to reduced stormwater impacts. Several standards promote 
compact development, which could lead to improved stormwater management if stormwater is controlled and 
treated and the compact development conserves undeveloped land in other locations. The ND standards that target 
automobile dependency could lead to reducing transportation-related pollutant loading as well.  
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Appendix C: Key Elements of Progressive 
Ordinances  
DEVELOPMENT OF STORMWATER MANAGEMENT GOALS AND OBJECTIVES 
In the case study areas, often draft goals and objectives were used to help develop stormwater 
management criteria and craft “scenarios” to test in watershed modeling and/or pilot-project development. 
Local advisory groups or boards were used to help draft the preliminary goals and objectives. 

Clearly, different communities have different goal and objective statements depending on local 
circumstances and requirements. For example, some communities may only wish to meet Phase II 
requirements, while others may set higher goals than state minimum requirements due to local concerns, 
such as drinking water supply or habitat protection. Following are examples of goals and objectives 
statements from several of the case study communities. Examples 1 and 2 draw on general police powers 
granted local governments: protect, maintain and enhance the public health, safety, and welfare. Example 
3 goes further to establish a local non-degradation goal. Finally, Example 4 sets the highest goal: 
maintaining and improving existing water quality. 

Example Goals Statements 
Example 1 (modified from Town of Chapel Hill’s Land Use Management Ordinance) 

“The purpose of this section is to establish minimum stormwater management requirements and controls 
to protect and safeguard the general health, safety, and welfare of the public residing in watersheds within 
this jurisdiction. This ordinance seeks to meet that purpose through the following objectives:” 

Example 2 (from Charlotte-Mecklenburg Post-Construction Storm Water Ordinance, draft under public 
review) 

“The purpose of this ordinance is to protect, maintain and enhance the public health, safety, environment 
and general welfare by establishing minimum requirements and procedures to control the adverse effects 
of increased post-development storm water runoff and non-point source pollution associated with new 
development and redevelopment. It has been determined that proper management of construction related 
and post-development storm water runoff will minimize damage to public and private property and 
infrastructure, safeguard the public health, safety, and general welfare, and protect water and aquatic 
resources.”  

Example 3 (modified from the Town of Huntersville Water Quality Ordinance) 

“The purpose of this regulation is to establish stormwater management requirements and controls to 
prevent surface water quality degradation to the extent practicable in the streams and lakes within the 
Town Limits and Extraterritorial Jurisdiction of Huntersville and to protect and safeguard the general 
health, safety, and welfare of Huntersville’s residents. This regulation seeks to meet this purpose by 
fulfilling the following objectives:” 

Example 4 (modified from the City of Portland’s Stormwater Management Ordinance) 

“The purpose of this Stormwater Management Ordinance is to provide for the effective management of 
stormwater and drainage and to maintain and improve water quality in the watercourses and waterbodies 
within and leaving the City. This ordinance seeks to meet that purpose through the following policies and 
standards:” 
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Example Objectives Statements 
Example 1 – City of Charlotte-Mecklenburg County (Note all municipalities within Mecklenburg County 
worked jointly with the County to develop a unified post-construction ordinance, which is currently under 
public review.) 

“This ordinance seeks to meet its general purpose through the following specific objectives and means:  

1. Establishing decision-making processes for development that protect the integrity of watersheds 
and preserve the health of water resources. 

2. Requiring that new development and redevelopment maintain the pre-development hydrologic 
response in their post-development state as nearly as practicable for the applicable design storm in 
order to reduce flooding, streambank erosion, non-point and point source pollution and increases 
in stream temperature, and to maintain the integrity of stream channels and aquatic habitats. 

3. Establishing minimum post-development storm water management standards and design criteria 
for the regulation and control of storm water runoff quantity and quality. 

4. Establishing design and review criteria for the construction, function, and use of structural storm 
water control facilities that may be used to meet the minimum post-development storm water 
management standards. 

5. Encouraging the use of better management and site design practices, such as the preservation of 
greenspace and other conservation areas, to the maximum extent practicable. 

6. Establishing provisions for the long-term responsibility for and maintenance of structural and 
nonstructural storm water BMPs to ensure that they continue to function as designed, are 
maintained appropriately, and pose no threat to public safety. 

7. Establishing administrative procedures for the submission, review, approval and disapproval of 
storm water management plans, for the inspection of approved projects, and to assure appropriate 
long-term maintenance.” 

Example 2 – (adapted from Town of Huntersville Water Quality Ordinance and from Town of Chapel Hill 
Land Use Management Ordinance) 

a. “Minimize increases in storm water runoff from development or redevelopment in order to reduce 
flooding, siltation and streambank erosion, and maintain the integrity of stream channels; 

b. Minimize increases in nonpoint source pollution caused by stormwater runoff from development 
or redevelopment that would otherwise degrade local water quality; 

c. Minimize the total volume of surface water runoff that flows from any specific site during and 
following development in order to replicate pre-development hydrology to the maximum extent 
practicable; 

d. Reduce stormwater runoff rates and volumes, soil erosion and nonpoint source pollution, to the 
extent practicable, through stormwater management controls (BMPs) and ensure that these 
management controls are properly maintained and pose no threat to public health or safety; and 

e. Meet the requirements of the National Pollution Discharge Elimination System (NPDES) Storm 
Water Permit and other requirements as established by the Clean Water Act.” 

Example 3 – Policies and Standards (adapted from City Code, City of Portland, Oregon)  

The City of Portland code lists policies rather than objectives.  

a. “Stormwater shall be managed as close as is practicable to development sites, and stormwater 
management shall avoid a net negative impact on nearby streams, wetlands, groundwater, and 
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other waterbodies. All local, state, and federal permit requirements related to implementation of 
stormwater management facilities must be met by the owner/operator prior to facility use. Surface 
water discharges from onsite facilities shall be conveyed via an approved drainage facility. 

b. The quality of stormwater leaving the site after development shall be equal to or better than the 
quality of stormwater leaving the site before development, as much as is practicable.  

c. The quantity of stormwater leaving the site after development shall be equal to or less than the 
quantity of stormwater leaving the site before development, as much as is practicable.” 

As shown in the above examples, the goal or purpose statement is very general. The objectives provide 
more detail on what implementation of the ordinance is intended to accomplish. The objectives can be 
regulatory based (e.g., meet Phase II requirements), resource based (e.g., minimize increases in nonpoint 
source pollution), or both. Importantly, the goals and objectives set the stage for selecting appropriate 
performance standards and criteria, and for encouraging LID. 

PERFORMANCE CRITERIA ENCOURAGING LID TECHNIQUES 
The examples below reflect key elements of progressive stormwater programs’ approaches to using 
performance criteria to encourage LID. 

Example 1 – Huntersville, North Carolina’s Performance Standards  
The Town of Huntersville is a developing community of about 35,000 residents and part of a regional 
commuter rail system planned for the metropolitan area. The town has experienced a rapid conversion 
from a farming community to a developing residential and commercial area. In February 2002, The Town 
of Huntersville adopted a moratorium on the approval of new major development plans. The moratorium 
allowed the town to focus on writing zoning ordinance amendments that would protect the Town’s rural 
character and open space while allowing for high density and mixed-use development in centralized 
locations. Huntersville’s updated zoning ordinance established 15 zoning districts.  

Huntersville protects open space in the rural residential, transitional residential, and traditional 
neighborhood-rural districts. In these districts, permitted density depends on the amount of open space 
preserved. The transitional zoning district doubles the density allowed per open space percentage 
compared to the rural districts, but a minimum of 25 percent open space is required 

The updated ordinance provides incentives for developers to dedicate permanent conservation easements. 
Termed conservation subdivisions, these developments will preserve the rural appearance of the land 
when viewed from public roads and adjacent properties. In turn, the developments are exempt from lot 
frontage, sidewalk, planting, and other requirements. The preservation of existing, mature trees is 
emphasized in the conservation easement provisions.  

The Huntersville zoning districts include several mixed-use and residential districts designed to encourage 
quality of life and convenient access to employment and services. These districts include the 
Neighborhood Residential, Neighborhood Center, Town Center, and Transit-Oriented districts. 
Automobile-oriented and industrial developments are restricted to other zoning districts so that the Town 
can develop pedestrian-friendly town and neighborhood centers. These zoning districts were designed to 
encourage convenient walking distances between residential and commercial uses. Three zones allowing 
varying development intensity were designated (see Figure A-1). 
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Figure A-1. Town of Huntersville’s Development Zones 

Huntersville included water quality measures in its ordinance, and adopted a water quality goal of no 
future degradation. The Town analyzed the water quality and hydrology benefits of alternative 
performance standards as well as the estimated cost to the landowner or developer in meeting the 
performance criteria and to build understanding about the cost implications of adopting more protective 
stormwater requirements in the Town’s Ordinance. After that analysis, the Town adopted the following 
performance standards and required the use of LID in meeting these standards.  

a. “All stormwater treatment systems used to meet these performance criteria shall be designed to 
achieve average annual 85 percent Total Suspended Solids (TSS) removal for the developed area 
of a site. Areas designated as open space that are not developed do not require stormwater 
treatment. All sites must employ LID practices to control and treat runoff from the first inch of 
rainfall. 

b. LID practices or a combination of LID practices and conventional stormwater management 
practices shall be used to control and treat the increase in stormwater runoff volume associated 
with post-construction conditions as compared with pre-construction (existing) conditions for the 
2-yr frequency, 24-hr duration storm event in the Rural and Transitional Zoning Districts. All 
other zoning districts shall meet this standard for the 1-yr frequency, 24-hr duration event. 

c. Where any stormwater BMP employs the use of a temporary water quality storage pool as a part 
of the treatment system, the drawdown time shall be a minimum of 48 hours and a maximum of 
120 hours. 

 
 C-4 

Attachment 1
0042674



State and Local Policies Encouraging or Requiring LID in California January 2008 

d. Peak stormwater runoff rates shall be controlled for all development above 12 percent 
imperviousness (for the 2-yr, 24-hr and the 10-yr, 24-hr storm events). The emergency overflow 
and outlet works shall be capable of safely passing a discharge with a minimum recurrence 
frequency of 50 years. 

e. No one BMP shall receive runoff from an area greater than 5 acres.” 

The town’s Open Space performance standards are shown in Table A-1. Note that both the open space 
and water quality performance standards vary by planning district to meet the Town’s overall smart 
growth objectives.  

To ease overall administration and to ensure accountability, the Town developed a Stormwater BMP 
Design Manual and a Site Evaluation Tool that developers are required to use in project design and 
documenting compliance with the performance standards. (See Program Administration for more 
information on the Site Evaluation Tool).  

Table A-1. Open Space and Density Requirements for Huntersville’s Rural Residential and 
Traditional Neighborhood-Rural Zoning Districts 

Amount of Open Space Provided Density Permitted 

0.33 units per Adjusted Tract Acreage 0% unless tract is within a proposed greenway in which 
case the greenway shall be designated as open space 

25% - 29.9% Open Space 0.4 units per Adjusted Tract Acreage 

30% - 34.9% Open Space 0.6 units per Adjusted Tract Acreage 

35% - 39.9% Open Space 0.8 units per Adjusted Tract Acreage 

40% - 44.9% Open Space 1.0 unit per Adjusted Tract Acreage 

45%+ Open Space 1.2 units per Adjusted Tract Acreage 

 

The performance standards required by the Town of Chapel Hill are similar to the Huntersville standards, 
with the following exceptions: Chapel Hill requires volume control for the 2-yr, 24-hr storm event 
throughout its jurisdiction. The stormwater runoff rate is controlled for the 1-, 2-, and 25-yr, 24-hr storm 
event (rather than the 2-yr and 10-yr storm events). The Town of Chapel Hill encourages rather than 
requires LID to meet its performance standards.  

Each of the programs described above stipulates certain activities or types of development that are exempt 
from the guidelines and regulations described above. Those regulatory exemptions are as follows: 

Town of Huntersville: Any new development, redevelopment or expansions that include the creation or 
addition of less than 5,000 sq ft of new imperviousness. 

Town of Chapel Hill: Single family and two family developments and redevelopments that do not disturb 
more than 5,000 sq ft of land area, provided they are not part of a larger common development plan, are 
exempted. 

Example 2 – City of Charlotte, NC and Mecklenburg County 
The Charlotte-Mecklenburg Post-Construction Storm Water Ordinance (draft under public review) 
divides the County into five districts, each having unique performance standards. As discussed below, the 
performance standards necessitate the use of LID in order to meet the standards on site. 
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One of the first items agreed to by the stakeholders’ group helping to guide development of the post-
construction ordinance was the need to divide Mecklenburg County into districts. It was decided that a 
one size fits all approach was not appropriate, but instead districts should be drawn based upon need for 
protection and other criteria. An example of one of the criteria used was the presence of a federally 
endangered species in Goose Creek District and the Yadkin-Southeast Catawba District, which resulted in 
more stringent controls on new development. Areas with a very high percentage of existing development 
(i.e., the City of Charlotte) resulted in less stringent controls in new development. Figure A-2 shows the 
configuration of the districts, which were drawn along watershed boundaries. Other factors, such as close 
proximity to drinking water reservoirs, resulted in more stringent levels of control. Recognizing that 
certain areas in Mecklenburg County had unique characteristics and needs, the stakeholder group then 
debated basic criteria that would provide the foundation of the ordinance and meet the goals and 
objectives. The main categories for new performance standards were: 

• Structural Water Quality BMPs: These controls are intended to remove water quality pollutants 
from stormwater runoff. The ordinance targets Total Phosphorus (TP) and Total Suspended 
Solids (TSS). 

• Stream Buffers: These controls require that areas directly adjacent to streams be set aside as 
natural areas. Limited disturbance many be allowed depending on the distance from the stream. 

• Volume and Peak Control: The controls require that the additional stormwater runoff volume and 
peak flow rates generated by land development activities be held back and released slowly over 
time so as to not cause downstream erosion and flooding. 

• Open Space Requirements: These controls require that a certain percentage of a developed site be 
preserved as undisturbed area unless mitigation is provided. 

Each District has a unique combination of these controls, depending on the level of protection needed. 
(See Table A-2, Summary of Performance Criteria for the Charlotte-Mecklenburg Post Construction 
Ordinance). It is important to note, however, that the performance standard for phosphorus removal (70 
percent removal for runoff from the first inch of rainfall) applies to 4 of the 5 districts and necessitates the 
use of a treatment train approach using LID techniques in order to meet this standard onsite. The TP 
performance standard was based on an evaluation of streams in the County and loading rates needed to 
support designated uses (including healthy aquatic communities). 

Because meeting the TP performance standard can be quite expensive for developments with high 
imperviousness (much more expensive on a cost per pound removed basis than developments with lower 
imperviousness), the Ordinance allows a flexible “buy down” option from 70 percent TP removal to  
50 percent removal, and allows the City or County to use the revenue to construct BMP retrofits offsite to 
“make up the difference” in phosphorus loading. To reduce the cost of meeting the open space 
requirements, the Ordinance has offsite mitigation and onsite mitigation techniques, as well as payment-
in-lieu.  
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Figure A-2. Watershed Districts for Charlotte Mecklenburg Post Construction Ordinance 
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Table A-2. Summary of Performance Criteria for the Post-Construction Ordinance 

Watershed 
District 

Structural Water 
Quality BMPs Buffers(1) Volume & Peak Control Open Space 

Requirements 

Central 
Catawba 

>24% BUA requires 
85% TSS removal for 
runoff from 1st inch of 
rainfall; LID optional 

30 ft. no build zone on 
intermittent and perennial 
streams draining < 50 acres 
35 ft. (2 zones) on perennial 
streams draining <300 acres 
50 ft (3 zones) on streams 
draining >300 acres 
100 ft + 50% of floodfringe on 
streams draining >640 acres 

Volume (Commercial & Residential):  
>24% BUA control entire volume for 1-yr, 24-hr storm 
Peak for Residential: >24% BUA perform a downstream flood 
analysis to determine whether peak control is needed and if 
so, for what level of storm frequency (i.e., 10, 25, 50 or 100-yr, 
6-hr) OR if a downstream analysis is not performed control the 
peak for the 10-yr and 25-yr, 6-hr storms 
Peak for Commercial: >24% BUA control the peak for the 10-
yr, 6-hr storm AND perform a downstream flood analysis to 
determine whether additional peak control is needed and if so, 
for what level of storm frequency (i.e., 25, 50 or 100-yr, 6-hr) 
OR if a downstream analysis is not performed control the peak 
for the 10-yr and 25-yr, 6-hr storms 

Open space is 
undisturbed area 
<24% BUA = 25% 
open space 
>24% and <50% 
BUA = 17.5% open 
space 
>50% BUA = 10% 
open space 

Western 
Catawba 

>12% BUA requires 
85% TSS and 70% 
TP removal for runoff 
from 1st inch of 
rainfall; LID optional; 
BUA area caps apply 
in water supply 
watersheds 

30 ft. no build zone on 
intermittent and perennial 
streams draining < 50 acres 
35 ft. (2 zones) on perennial 
streams draining <300 acres 
50 ft (3 zones) on streams 
draining >300 acres 
100 ft + 50% of floodfringe on 
streams draining >640 acres 

Volume (Commercial & Residential):  
>12% BUA control entire volume for 1-yr, 24-hr storm 
Peak for Residential: >12% BUA perform a downstream flood 
analysis to determine whether peak control is needed and if 
so, for what level of storm frequency (i.e., 10, 25, 50 or 100-yr, 
6-hr) OR if a downstream analysis is not performed control the 
peak for the 10-yr and 25-yr, 6-hr storms 
Peak for Commercial: >12% BUA control the peak for the 10-
yr, 6-hr storm AND perform a downstream flood analysis to 
determine whether additional peak control is needed and if so, 
for what level of storm frequency (i.e., 25, 50 or 100-yr, 6-hr) 
OR if a downstream analysis is not performed control the peak 
for the 10-yr and 25-yr, 6-hr storms 

Same as Central 
Catawba 

Yadkin-
Southeast 
Catawba 

>10% BUA requires 
85% TSS and 70% 
TP removal for runoff 
from 1st inch of 
rainfall; LID optional 

50 ft undisturbed forested 
buffers on intermittent and 
perennial streams draining  
< 50 acres 
100 ft undisturbed forested 
buffers plus remainder of 
floodplain on perennial and 
intermittent streams draining  

Volume (Commercial & Residential):  
>10% BUA control entire volume for 1-yr, 24-hr storm 
Peak for Residential: >10% BUA perform a downstream flood 
analysis to determine whether peak control is needed and if 
so, for what level of storm frequency (i.e., 10, 25, 50 or 100-yr, 
6-hr) OR if a downstream analysis is not performed control the 
peak for the 10-yr and 25-yr, 6-hr storms 

Same as Central 
Catawba 
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Table A-2. Summary of Performance Criteria for the Post-Construction Ordinance 

Watershed 
District 

Structural Water 
Quality BMPs Buffers(1) Volume & Peak Control Open Space 

Requirements 

> 50 acres  Peak for Commercial: >10% BUA control the peak for the 10-
yr, 6-hr storm AND perform a downstream flood analysis to 
determine whether additional peak control is needed and if so, 
for what level of storm frequency (i.e., 25, 50 or 100-yr, 6-hr) 
OR if a downstream analysis is not performed control the peak 
for the 10-yr and 25-yr, 6-hr storms 

Goose 
Creek 

>6% BUA requires 
85% TSS and 70% 
TP removal for runoff 
from 1st inch of 
rainfall; LID optional; 
24% BUA cap on 
single family 
residential, 50% on all 
other development 

100 ft. undisturbed forested 
buffer on perennial and 
intermittent streams draining  
< 50 acres 
200 ft. undisturbed forested 
buffer plus remainder of 
floodplain on perennial and 
intermittent streams draining  
> 50 acres 

Volume (Commercial & Residential):  
>6% BUA control entire volume for 1-yr, 24-hr storm 
Peak for Residential: >6% BUA perform a downstream flood 
analysis to determine whether peak control is needed and if 
so, for what level of storm frequency (i.e., 10, 25, 50 or 100-yr, 
6-hr) OR if a downstream analysis is not performed control the 
peak for the 10-yr and 25-yr, 6-hr storms 
Peak for Commercial: >6% BUA control the peak for the 10-yr, 
6-hr storm AND perform a downstream flood analysis to 
determine whether additional peak control is needed and if so, 
for what level of storm frequency (i.e., 25, 50 or 100-yr, 6-hr) 
OR if a downstream analysis is not performed control the peak 
for the 10-yr and 25-yr, 6-hr storms 

Same as Central 
Catawba 

Huntersville For developments 
with greater than or 
equal to 5,000 square 
feet of BUA, install 
LID practices to 
achieve 85% TSS 
removal for runoff 
from the 1st inch of 
rainfall; BUA area 
caps apply in water 
supply watersheds  

30 ft. no build zone on 
intermittent and perennial 
streams draining < 50 acres(2) 
35 ft. (2 zones) on perennial 
and intermittent streams 
draining <300 acres 
50 ft. (3 zones) on streams 
draining >300 acres 
100 ft. or entire floodplain on 
streams draining >640 acres 

Volume: For developments with greater than or equal to 5,000 
square feet of BUA, control increase in volume for 1-yr, 24-hr 
storm or 2-yr, 24-hr storm, depending on zoning district 
Peak: >12% BUA control 2-yr & 10-yr, 24-hr storm 

Varies by zoning 
district 

(1) Water supply watershed buffer requirements apply in the Western and Huntersville districts. These buffers are sometimes more restrictive than the S.W.I.M. 
buffer requirements, in which case the watershed buffers would apply. 

(2) Will require a change to the existing Huntersville Ordinance in order to comply with minimum Phase II Post-Construction rules. 
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Rockdale County, GA combines the Charlotte-Mecklenburg County and Town of Huntersville 
approaches. Based on its watershed study, the county established performance standards for new 
development by planning district: 

• Urban Area. 56 percent removal TP, 78 percent removal TSS, 57 percent removal Copper. These 
standards must be met by new developments in the City of Conyers (existing municipal 
jurisdiction and planned, long-term sewer service area). 

• Suburban/Rural Area. 52 percent removal TP, 72 percent removal TSS, 51 percent removal 
Copper. These standards must be met by new developments in the county jurisdiction, excluding 
the drinking water supply watershed and urban area. 

• Rural Residential (Water Supply Watershed) Area. 1 unit / 3 acres. 

Rockdale County encourages LID in meeting these standards. 

Each of the programs described above stipulates certain activities or types of development that are exempt 
from the guidelines and regulations described above. Those regulatory exemptions are as follows: 

• Charlotte-Mecklenburg, NC. Residential development that cumulatively disturbs less than one 
acre and cumulatively creates less than 24% built upon area based on lot size or the lot is less 
than 20,000 square feet; commercial and industrial development that cumulatively disturbs less 
than one acre and cumulatively creates less than 24% built upon area based on lot size or the lot is 
less than 20,000 square feet; redevelopment that disturbs less than 20,000 square feet, does not 
decrease existing stormwater controls, and renovation costs do not exceed 100% of the tax value 
of the property; common law vested right established. 

• Rockdale County, GA. Any development or redevelopment less than 7 percent imperviousness is 
exempted from enhanced volume control. Otherwise, GA Phase II stormwater control thresholds 
apply. 

Example 3 - Portland, Oregon 
The City of Portland’s Sewer Development Services Administrative Rules require that the City’s Bureau 
of Environmental Services (BES) review building permits during building plan reviews for compliance 
with the City’s Stormwater Management Manual. Adopted in September 2004, the Stormwater Manual 
has the following performance criteria. 

“The quality of stormwater leaving the site after development shall be equal to or better than the quality 
of stormwater leaving the site before development, as much as is practicable, based on the following 
criteria: 

a. Water quality control facilities required for development shall be designed, installed and 
maintained in accordance with the Stormwater Management Manual, which is based on achieving 
at least 70 percent removal of the Total Suspended Solids from the flow entering the facility for 
the design storm specified in the Stormwater Management Manual. 

b. Land use activities of particular concern as pollution sources shall be required to implement 
additional pollution controls, including, but not limited to, those management practices specified 
in the Stormwater Management Manual. 

c. Development in a watershed that drains to streams with established Total Maximum Daily Load 
limitations, as provided under the Federal Clean Water Act, Oregon Law, Administrative Rules, 
and other legal mechanisms shall assure that water quality control facilities meet the requirements 
for pollutants of concern, as stated in the Stormwater Management Manual.” 

 
 C-10 

Attachment 1
0042680



State and Local Policies Encouraging or Requiring LID in California January 2008 

d. Note: additional criteria follow related to implementing these criteria onsite or on an offsite 
facility. Otherwise, there is an option for payment in lieu. 

“The quantity of stormwater leaving the site after development shall be equal to or less than the quantity 
of stormwater leaving the site before development, as much as is practicable, based on the following 
criteria: 

a. Development shall mitigate all project impervious surfaces through retention and onsite 
infiltration to the maximum extent practicable. Where onsite retention is not possible, 
development shall detain stormwater through a combination of provisions that prevent an 
increased rate of flow leaving the site during a range of storm frequencies as specified in the 
Stormwater Management Manual. 

b. The Director may exempt areas of the City from the requirement a. above if flow control is not 
needed or desirable and if stormwater is discharged to a large waterbody directly through a 
private outfall or if stormwater is discharged to a waterbody directly through a separated public 
storm sewer having adequate capacity to convey the additional flow. 

c. Any development that contributes discharge to a tributary to the Willamette River shall design 
facilities such that the rate of flow discharging from water quantity control facilities for up to the 
two-year storm does not lengthen the period of time the channel sustains erosion-causing flows, 
as determined by the Bureau. (Note: This criterion is required due to evidence of excessive stream 
bank erosion and channel erosion in most tributary streams in Portland.) 

d. Facilities shall be designed to safely convey the less frequent, higher flows through or around 
facilities without damage. 

“Note: additional criteria follow related to implementing these criteria onsite or on an offsite facility. 
Otherwise, there is an option for payment in lieu. The City also provided incentives for reduction of 
stormwater runoff and impervious area through stormwater discounts.  

“Regulatory Exemptions: 

“Developments less than 15,000 sq.ft. are exempted from detention (devices with orifices); development 
less than 500 sq.ft. is exempted from retention.” 

The City is currently revising its Stormwater Management Manual and will release the updated manual in 
late fall 2007. The revisions are intended to clarify the intent of the current standards. 

Example 4 – Grand Rapids, Michigan 
The city of Grand Rapids, Michigan is introducing an analytic method for calculating the amount of 
stormwater impacts prevented by installation of higher floor area ratios. The rationale for the policy is 
that, although higher density development will have a greater percentage of impervious area per acre of 
development, the total impervious area per residence actually will be less. This overall watershed benefit 
is typically not recognized in site level hydrology assessments. 

The runoff reduction of a higher density project is estimated by subtracting from one, the ratio of the 
site’s actual impervious area (AIsite) divided by the impervious area (AiLD) of a low density 
development having the same number of units, and converted to a percentage. 

Percent Runoff Reduction = (1 – AIsite / AiLD) x 100% 

The city established a performance standard of 80 percent reduction of runoff based on the performance 
of a vegetated roof. The city then used the same 80 percent (80%) runoff reduction as the threshold for the 
granting of a waiver for high density developments. The city evaluated the typical impervious surface 
coverage of lower density development, as shown in 0. 
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Table A-3. Typical Impervious Area Values for Low Density Development Types 

Low Density Development Type Average Impervious Area Development Unit 

Residential  4,700 square feet Residence 

Parking Lot 275 square feet Park-Loading Space 

Office/Commercial 1 square foot Gross Floor Area 

 

The analysis showed that the reduction rates allow a waiver when the follow intensity is met: 

• Residential projects – 38 units/acre (compared to 5 units per acre as the low density complement) 

• Parking – 744 spaces per acre or a 5-deck or higher parking structure 

• Office/Commercial – Floor area ratio of 5 floors or higher 

Note that the analysis did not take into account related offsite public impervious surfaces such as 
sidewalks, access lanes and street frontage. Because higher density development projects have smaller 
frontage lengths, the roadway length serving the site is less (Lemoine, to be published October 2007). 

Example 5 - San Jose, California 
In a 2001 Order to its co-permittees, the Santa Clara Valley Urban Runoff Pollution Prevention Program 
(SCVURPPP) modified its C.3. regulatory requirements related to new and redevelopment. (The C.3 
requirements are contained in the San Francisco Regional Water Quality Board’s permit and deal with 
stormwater treatment).   

The 2001 Order required changes to the Urban Runoff Management Plan, including some of the 
following elements: 

• Performance Standard Implementation. Use planning and outreach programs to help implement 
the new requirements.  

• Development Project Approval Process. Modify project review processes to incorporate new 
requirements. The order recommended incorporation of : 

- Site design measures. Address the generation of excess impervious surface coverage through 
site and neighborhood planning. Examples cited in the 2001 Order include minimizing land 
disturbance, minimizing impervious surfaces (e.g., roadway width, driveway area), 
minimum-impact street design (e.g., neo-traditional street design standards), and parking lot 
design standards.  

- Source control measures. Prevent stormwater pollution by mitigating pollutant loading from 
certain uses, such as restaurants, automobile services, and landscaping. 

- Treatment measures. Integrate measures into site and development plans to infiltrate or filter 
stormwater.  

• Limitation on Increase of Peak Stormwater Runoff Discharge Rates. Hydrograph Modification 
Management Plans (HMMP) was introduced to limit discharge rates. The 2001 Order recognized 
that certain projects, such as transit villages, may not be able to meet all of the performance 
standards, but since most transit villages occur in already-developed areas, the redevelopment 
would be unlikely to change the stormwater characteristics of the site.  

• Waiver Based on Impracticability and Compensatory Mitigation. The 2001 Order requires that 
the co-permittees establish a definition for impracticability or infeasibility, and a process to 
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decide which alternative compliance measures could be incorporated into the site design or 
decision-approval process for new development and significant redevelopment projects.  

• Update General Plans. The order recommends looking at large scale plans for opportunities to 
minimize the impacts of stormwater runoff at the regional or watershed scale.  

In response to the revised permit, the city of San Jose sought to incorporate the new guidance into a local 
stormwater ordinance that would work in concert with other rules and its long-term Visioning Plan (the 
2020 Plan), as well as other smart growth initiatives.  

San Jose developed rules specifying that all new and redevelopment projects had to implement Post-
Construction Best Management Practices (BMPs) and Treatment Control Measures (TCMs) to the 
maximum extent practicable. San Jose structured its policy so that deviations from the standard 
requirements could be established through a finding of impracticality. San Jose’s policy includes some of 
the more common challenges, such as soil type or legacy pollutants. The city echoed the regional policy 
of favoring landscape-based controls, such as biofiltering and swales. However, the city also recognized 
some urban areas with site constraints can make landscaped-based controls expensive or impossible for 
the types of projects that deliver a range of economic, housing and transportation benefits.  

The San Jose policy allows flexibility and several alternative measures that complement smart growth 
projects. First, a project can participate in a regional or shared TCM. Instead of requiring each and every 
project to address its own stormwater onsite, a shared TCM can lower costs and make more efficient use 
of land in urban areas. The city also established a category of projects called “Water Quality Benefit 
Projects.” According to the policy: 

“Water Quality Benefit Project – In its discretion, the City may find that Smart Growth 
Projects provide equivalent water quality benefit. For other projects the City may find 
equivalent stormwater benefits where the project sponsor provides project and/or 
environmental documentation showing the development of the site itself, the nature of the 
site design, its location in the watershed, and/or proposed change in use protects/enhances 
water quality.” 

Further, the city defined “Smart Growth Projects” as a project meeting one or more of the following 
criteria: 

a. Significant Redevelopment Project within the Urban Core 

b. Low-income, moderate income, or senior housing Development Project, meeting one of the 
criteria listed in other sections of the city’s code 

c. Brownfields Projects. 

For more information, see the Santa Clara Valley Urban Runoff Pollution Prevention Program 
(http://www.scvurppp.org/). Also, in 2007, SCVURPPP issued an update of the Guidelines of Site Design 
Examples. The guidebook presents examples of built projects, BMPs and a description of BMP design. 
See http://www.scvurppp-w2k.com/pdfs/0607/SC_Site_Design_Manual_Final_0207.pdf . The San Jose 
2020 General Plan can be found at http://www.sanjoseca.gov/planning/gp/2020_text/index_htm.htm.  

Example 5 – Palo Alto, California 
Within the Zoning Chapter related to Off Street Parking and Loading Regulations, the city has adopted 
the following language:  

“Automobile and bicycle parking requirements prescribed by this chapter may be 
adjusted by the director of planning and community environment in the following 
instances and in accord with the prescribed limitations, when in his/her opinion such 
adjustment will be in accord with the purposes of this chapter and will not create undue 
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impact on existing or potential uses adjoining the site or in the general vicinity. (f) 
Transportation and Parking Alternatives. Upon demonstration to the director of planning 
and community environment that effective alternatives to automobile access are in effect, 
the director of planning and community environment may defer by not more than twenty 
percent the parking requirement otherwise prescribed for any use, or combination of uses 
on the same or adjoining sites, to an extent commensurate with the permanence, 
effectiveness, and the demonstrated reduction of off-street parking demand effectuated by 
such alternative programs. Land area required for provision of deferred parking stalls 
shall be maintained in reserve and shall be landscaped pursuant to a plan approved by the 
architectural review board demonstrating that ultimate provision of the deferred stalls 
will meet all requirements of this chapter. The director of planning and community 
environment shall set such conditions as necessary to guarantee provision of such 
deferred stalls whenever the building official determines the need to exist. Alternative 
programs which may be considered by the director of planning and community 
environment under this provision include, but are not limited to the following: (1) 
Immediate proximity to pubic transportation facilities serving a significant portion of 
residents, employees, and/or customers; (2) Operation of effective private or company 
carpool, vanpool, bus, or similar transportation programs; (3) Evidence that a proportion 
of residents, employees, and/or customers utilize, on a regular basis, bicycle 
transportation commensurate with reduced parking requirements.” 

(Source: Municipal Code Title 18. Zoning Chapter 18.83 Off Street Parking and Loading Regulations 
Section 18.83.120 www.smartcommunities.ncat.org/codes/paloalto3.shtml.) 

In addition, the city allows permeable paving under the following parameters: 

“City of Palo Alto. Municipal Code. Title 18. Zoning Chapter 18-12 R-1 Single-Family 
Residence District Regulations Section 18.12.050 Site Development Regulations The 
following site development regulations shall apply in the R-1 single-family residence 
district. Modifications of some regulations may be applicable if the R-1 single-family 
residence district is combined with the special building site combining district. More 
restrictive regulations may be recommended by the architectural review board and 
approved by the director of planning and community environment, pursuant to Chapter 
16.48: (r) Parking and driveway surfaces may have either permeable or impermeable 
paving. Gravel and similar loose materials shall not be used for driveway or parking 
surfaces within ten feet of the public right of way.” 

PROGRAM ADMINISTRATION 
Stormwater management or water quality ordinances must also lay out the key elements of program 
administration. These include, but are not limited to, BMP operation, inspection, maintenance; 
enforcement; BMP design; methods for evaluating compliance with performance standards; 
administrative fees; etc. While detailed requirements for these elements are specified in administrative 
manuals which are referenced in the ordinance (e.g., BMP Design Manual), the ordinance must address 
program administration in order to provide enabling authority for staff and clarify overall program 
requirements. Below we have highlighted some of the key requirements for an effective stormwater 
ordinance as it relates to program administration.  

BMP Operations, Inspection Maintenance and Local Enforcement 
Regarding regular operations, inspections, and maintenance of BMPs, the first question that a local 
government needs to answer is, “Who will be required to carry out these duties?” Most local governments 
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have stipulated that property owners are required to carry out inspections/maintenance and ensure that the 
BMP is operating properly. 

Concerned about whether residential homeowners and homeowners’ associations will actually be able to 
conduct inspections and maintenance over the long-term, the City of Charlotte/Mecklenburg County has 
said that it will accept maintenance responsibilities from single family detached residential developments 
and town homes if the BMPs have been satisfactorily maintained during the two-year warranty period by 
the owner or designee; meet all requirements of the stormwater management ordinance and Design 
Manual; and include adequate and perpetual access for inspections, maintenance, repair, or 
reconstruction. For other residential and non-residential developments, the property owner will be 
required to operate and maintain the BMP facilities. The logic behind this public-private division of labor 
is that the commercial establishments with professional property managers are capable of carrying out 
inspections and maintenance duties. More and more jurisdictions with stormwater utilities are questioning 
whether in the future the utility should assume operations and maintenance of the stormwater BMPs and 
charge a stormwater utility fee to recoup the cost. 

What is required of property owners when they are in charge of maintenance? Progressive ordinances 
require the following: 

Operations and Maintenance Agreement. This legal instrument requires the property owner and its 
successors, heirs, and assigns to regularly inspect, maintain, and repair stormwater facilities; provides a 
timeframe for performing needed repairs after inspections; attaches a schedule of long-term maintenance 
activities to be performed; allows the local government rights of ingress and egress for inspections and 
monitoring; outlines the requirements for notice of violation; allows the local government to perform 
needed maintenance if the property owner fails to do so, and requires the property owner to reimburse the 
local government for all costs incurred. The inspections and maintenance requirements of the agreement 
depend on the BMPs onsite, but inspections are required at least annually. (Note: Such requirements are 
also usually outlined in the local government’s Construction or Design Manual.) 

Annual Inspections and Maintenance Report. This must be submitted to the jurisdiction from a qualified 
engineer or landscape architect. 

Access Easement for Inspections of BMPs. This is a separate legal instrument which is recorded with the 
deed. 

Performance Security for Installation and Maintenance. The local government may require submittal of a 
performance security or bond with surety, cash escrow, letter of credit, or other legal arrangement prior to 
issuance of a stormwater management permit. Typically, the local government requires such performance 
security for the period of BMP installation and a minimum performance bond to cover maintenance or 
replacement costs after construction has been completed for a certain period of time (e.g., 5 or 10 years). 
Durham County North Carolina requires that stormwater management permit holders maintain an 
approved plan and performance security for the life of the project.  

What is required of the local government? Through the ordinance, the local government provides 
enabling authority for local staff (or the jurisdiction’s designee) to carry out an inspections program 
including routine inspections, random inspections, and inspections based on complaints. These 
inspections may include reviewing maintenance and repair records; sampling discharges, surface water, 
water in BMPs, etc.; and evaluating the condition of the BMPs. The purpose of the inspection is to 
determine if the activity onsite is being conducted in accordance with the ordinance and design manual 
and whether the measures required in the stormwater management plan of the site are effective. 

The Ordinance must also specify the consequences of noncompliance, including notice of violation, 
penalties (e.g., civil penalty), and remedies (e.g., withholding or disapproval of subsequent permits or 
certificates, injunctions, costs as lien, restoration of areas affected by failure to comply).  
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Design Manual for BMPs 
An effective BMP design manual is a critical feature of a progressive stormwater ordinance. It is more 
than a set of instructions for constructing a practice to meet a regulation – it must bridge the gaps between 
the concepts of LID, the goals of the local stormwater management program, and the way the 
management practices are to be constructed. The manual should communicate the importance of the 
stormwater management goals, and provide education and detailed guidance to those that use it. 
Engineers may be accustomed to a cookie-cutter approach to design, and may not understand the reasons 
for a different approach, nor be familiar with LID goals of retaining stormwater onsite versus the standard 
approach of moving it off as quickly as possible. With these goals in mind, this section will discuss the 
following elements: 

• How should the BMP design manual be linked to the ordinance? 

• What are the important elements of the manual? What should it contain? 

• What incentives can be used to encourage the use of innovative practices? 

How should the BMP design manual be linked to the ordinance? 

The BMP design manual and any other technical documents should be linked to the ordinance by 
reference. For example, the Town of Huntersville’s Water Quality Ordinance says, “Specific 
requirements regarding the design, installation and maintenance of LID structures and a discussion of LID 
site planning is contained in the Huntersville Water Quality Design Manual.”  

It is critically important that the ordinance does not include details about design guidelines that achieve 
performance standards, nor specific assumptions about BMP performance. Current research may indicate 
that a particular practice achieves a certain level of pollutant removal, or that retention of a particular 
storm event runoff volume will prevent downstream channel erosion. However, the science of stormwater 
management is young and rapidly evolving. Current BMP designs may need to be updated. New research 
may show that a particular BMP does not remove as much of a pollutant as previously thought. 
Performance standards themselves may need to be changed, if over time they are not working as 
expected. For this reason, it is more important for the ordinance to refer to the goals of the performance 
standards (e.g., reduce nutrient runoff from development to protect downstream water resources, reduce 
impacts of stormwater volume to prevent stream channel erosion and protect biological resources). 
Separate documents can then be updated as needed to support the ultimate goals. If a specific design is 
cited in the ordinance as meeting performance standards, it will be much more difficult to change the 
ordinance itself. 

What are the important elements of the manual? What should it contain? 

BMP design manuals are quite common, and have typically grown out of a history of engineering 
requirements for stormwater management. Some are limited in nature. The most basic focus on design 
elements for peak flow control, and provide little or no context for their purpose. In locations where 
pollutant impacts from stormwater became an issue, practitioners began developing a larger toolbox of 
practices, and provided more robust design manuals with background and guidance. North Carolina’s 
BMP manual published in 1999 (NCDENR, 1999) was produced to support recently enacted water supply 
watershed regulations, which required removal of 85 percent of post-construction sediment loads. The 
1999 manual is 85 pages in length, covers eight separate BMPs (including bioretention areas, stormwater 
wetlands, and infiltration devices), and has detailed narrative about the practices, design calculations with 
examples, costs, and maintenance. Interest in innovative stormwater management has grown in NC, and 
the scope of regulation increased when a large portion of the state came under nutrient management 
regulations resulting from nitrogen TMDLs for large river basins. As a result, the 2007 manual 
(NCDENR, 2007) has grown to several hundred pages in length, covers 13 practices (including the 
addition of permeable pavement, green roofs, cisterns, and restored forest buffers), and has an in-depth 
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discussion of BMP design considerations. While the NC design manual does not promote LID per se, it 
does show the importance of providing a large toolbox of practices, and educating practitioners about 
their importance.  

An LID stormwater manual should therefore provide the entire holistic framework, starting with a 
detailed discussion of LID, its goals, and how it represents a fundamentally different way of managing 
site hydrology. Performance standards specific to the managing authority should also be covered, 
including why they are needed and how they protect the intended resources. Finally, detailed design 
guidelines and examples should be provided for each BMP. 

For example, Prince George’s County (MD) provides two guidance documents, one with an overview of 
the approach (Prince George’s County, 1999a) and one with details about hydrologic analysis (Prince 
George’s County, 1999b). While it the guidance documents are not linked to any specific performance 
standards, they do discuss in detail the goal of mimicking pre-development site hydrology. The State of 
Georgia’s stormwater management manual includes both a policy/overview document and a detailed 
design manual (Atlanta Regional Commission, 2001). The design manual provides details about the 
management goals, including performance standards related to storm event runoff volume, and design 
guidelines, specifications, and performance standard calculations for 19 BMPs. 

What incentives can be used to encourage the use of innovative practices? 

One of the fundamental principles of LID is to micromanage runoff and to prevent it from leaving the 
site. A site that uses a full suite of LID practices should have a greatly reduced volume of runoff, even 
during a large storm event. Performance standards often require storage and treatment of a significant 
volume of runoff. By receiving credit for using LID practices, developers can reduce the cost of other 
practices by reducing their size. 

Knox County (TN) has a draft stormwater manual with good examples of how stormwater credits can be 
used to provide incentives for LID practices. The County’s new ordinance (adopted September 2007) 
includes a performance standard of capturing and treating the runoff from the first 1.1 inches of rainfall, 
called the Water Quality Volume (WQv). The manual allows for a reduction of the WQv via six practices: 

1. Natural area preservation 

2. Managed area preservation (open space) 

3. Routing runoff to stream and vegetated buffers 

4. Using specially designed grass swales for treatment 

5. Disconnection of impervious surfaces 

6. Large lot neighborhoods 

Each has very specific design guidelines and limitations, but used separately or together they may 
potentially reduce the volume of runoff that must be treated with structural practices, thus reducing the 
cost to the developer. The last option incorporates low housing densities requirements with other 
practices, and allows the developer to completely waive the WQv requirement. 

Methods for Evaluating Performance Standards and Water Quality 
Objectives 
Assessing performance standards adds a layer of complexity to the process of development review, both 
for the developer and the regulator. If the calculation of the site targets and how the site meets those 
practices is complicated, developers may find it difficult to test a variety of innovative designs, and may 
elect to choose a conventional design. Likewise, the reviewing authority must spend additional time 
reviewing the calculations and assumptions submitted by the developer for errors. 
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In some cases, simple calculations or spreadsheet tools may be sufficient. For instance, sediment loads 
could be estimated from proportions of the site under various land covers (i.e., forest, developed pervious, 
and impervious) using predetermined factors. A BMP or a set of BMPs treat a portion of the land covers, 
and the sediment they remove should be calculated using predetermined removal rates. From that, the 
final sediment load can be estimated. 

However, when there are multiple performance standards, this can become difficult. Simple performance 
standard models can be used to reduce both administrative burden, and to allow the developer to explore a 
wider range of options. These models do not have to be complicated to learn or use. For example, the City 
of Huntersville uses the SET, a Microsoft Excel based spreadsheet that was developed to assess the 
impacts of development, including sediment and nutrient loading, on a site scale. It provides a better 
environment for testing multiple management practices and site configurations than do simple export 
calculations, and it incorporates several principles of hydraulic and water quality modeling for more 
realistic BMP response solutions. The tool lets the user define pre- and post-treated land use/land cover, 
allowing for multiple drainage areas and various combinations of practices. An important benefit of SET 
is that the user can test management practices in combination with each other, of a site or small 
catchment. In addition, both structural and nonstructural practices can be represented, offering a suite of 
options for evaluation. The Huntersville version of the SET calculates loads and removal for sediment, 
nutrients, and fecal coliform bacteria, as well as calculating a runoff volume performance standard linked 
to the location of the development. Other versions of the SET also calculate storm event peak flow. The 
SET also estimates pre- and post-development annual runoff, an important measure for LID. 

LAND USE CODES ALLOWING EFFECTIVE SITE DESIGN  
A strong stormwater ordinance is only half of the equation for effective stormwater management. A local 
government also needs to have a development ordinance that allows or even encourages effective site 
design for reducing or managing stormwater. While strong stormwater performance standards can provide 
an impetus for developers to minimize impervious area, maximize undisturbed area, and other good site 
design techniques, often local codes erect barriers and disincentives to implementing LID. 

Local governments and developers practicing LID design over the last decade have developed some tools 
and methods for doing so. They have provided useful guidelines for low-impact site design, which 
include the following steps (Prince George’s County, 1999a): 

1. Identify applicable zoning, land use, subdivision, and other local regulations. 

2. Define development envelope and protected areas (reduce limits of clearing and grading; use site 
fingerprinting). 

3. Use drainage/hydrology as a design element. 

4. Reduce/minimize total impervious area. 

5. Develop integrated preliminary site plan. 

6. Minimize directly connected impervious areas. 

7. Modify/increase drainage flow paths. 

8. Compare pre- and post-development hydrology (using hydrologic analysis). 

9. Complete site plan. 

Based on local governments’ experience, USEPA, the Center for Watershed Protection, and others have 
developed a number of “how to” LID design documents. In taking the first step toward LID, i.e., 
identifying applicable zoning and land use regulations, the Center for Watershed Protection has developed 
Better Site Design: A Handbook for Changing Development Rules in Your Community (1998). The Guide 
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includes a Code and Ordinance Worksheet, which is a tool for reviewing the standards, ordinances, and 
codes that shape how development occurs in a community and how the local rules compare to the 
principles of better site design. In addition, the USEPA has produced a series of documents on LID. The 
first in the series is Low-Impact Development Design Strategies, An Integrated Approach (1999). This 
and other LID manuals are at: http://www.epa.gov/owow/nps/urban.html. 

The Smart Growth Leadership Institute has conducted code audits for larger scale code and land 
development standards. These codes are based on concepts related to smart growth and comprehensive 
planning. To see their worksheet, go to http://www.epa.gov/smartgrowth/scorecards/sglicodeaudit.pdf. 
Also, the Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) developed an 
audit procedure for code language for its 17 member cities, the Santa Clara Water District, and the 
County. Visit the “Summary of Findings” link at http://www.scvurppp-w2k.com/compare_contrast.htm 
(the worksheet begins on page II.14).  
Tetra Tech recommends making the ordinance revisions highlighted above, either through a holistic 
“roundtable process” described in the Better Site Design Handbook, or incrementally through text 
amendments. However, as noted in conversations with staff of many local governments, many LID 
elements are currently allowed in the local ordinances, but are not encouraged and in some cases 
discouraged. Therefore, Tetra Tech recommends that each jurisdiction work interdepartmentally—with 
the Planning, Engineering and Public Works Departments—to resolve issues and remove barriers which 
are blocking use of the above LID practices. 

Below is a checklist, Opportunities for Low-Impact Development Design Techniques, that can be used in 
the local ordinance review and roundtable discussion process. This checklist is adapted from Low-Impact 
Development Design Strategies, Prince George’s County MD; Better Site Design: A Handbook for 
Changing Development Rules in Your Community, Center for Watershed Protection; and State of North 
Carolina Model Ordinance for Water Supply Watershed Protection. In reviewing summaries of 
roundtable discussions and recommendations for better site design, these are the types of issues that need 
to be addressed in local ordinances to remove barriers to LID. 

Checklist: Opportunities for Low-Impact Development Design Techniques 
Clearing and Grading 

• Is disturbance of vegetated areas and riparian areas minimized? 

• Do the building envelopes avoid sensitive environmental areas such as riparian areas, wetlands, 
high infiltration soils, steep slopes, etc.? 

• Is total site disturbance minimized? 

Minimizing Impervious or Built Upon Area 

Streets 

• For low volume residential roads and streets, are the street pavement widths between 18 to 22 
feet?  

• Do regulations promote or allow the most efficient street layout to reduce overall street length? 
This may include revising frontage requirements.  

• Can the culs-de-sac radius be 35 feet or less? 

• Are landscaped island or bioretention islands allowed or encouraged in culs de sac? 

• Are grass swales or bioretention swales used instead of curb and gutter where slopes allow? 
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Parking/Driveways/Sidewalks 

• For office buildings, is the parking ratio 3.0 spaces per 1000 sq.ft. of gross floor area or less? 

• For commercial centers, is the parking ratio 2 to 4.5 spaces per 1,000 sq.ft. of gross floor area or 
less? 

• Is a mass transit stop provided or nearby (if applicable)? 

• Can a proposed development take advantage of opportunities for shared parking? 

• Is the minimum stall width for a standard parking space 9 feet or less? 

• Can parking medians (if required) have bioretention cells where feasible? 

• Are driveways 9 feet or less in width? 

• Are shared driveways used? 

• Is on-street parking considered and imperviousness minimized (no on-street or single-side 
parking where allowed)? 

• Are sidewalks (if required) designed to the narrowest allowable width? 

• Can developments provide sidewalks on one side of street only? 

Clustering Development 

• To encourage clustering and open space design, are setbacks minimized (e.g., for residential lots 
that are ½ acre or less in size is the front setback 20 feet or less, the rear setback 25 feet or less, 
and the side setback 8 feet or less)? 

• Does the design focus development on areas of lesser slopes and farther from watercourses? 

Preserving Sensitive Areas 

Wetlands 

• Are existing wetlands preserved? 

• Will the site design minimize hydrologic alteration to existing wetlands? 

Steep Slopes 

• Does the ordinance encourage or require that building footprints be concentrated on slopes 10 
percent or less? 

• Is disturbance minimized on slopes 15 percent to 25 percent and revegetation proposed where 
disturbance occurs? 

• Does the ordinance promote preservation of areas with 25 percent or greater slope? 

Soils 

• Do the building footprints avoid highly erodible soils? 

• Do the building footprints avoid soils with high permeability? 

Stream Buffer 

• Does the ordinance encourage or require that a 50 to 75 foot stream buffer be provided? 

• Will the stream buffer remain in a natural state? 
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Managing Open Space 

• Does the ordinance promote or require open space preservation? 

• Will the preserved open space be managed in a natural condition? 

• Will there be a Homeowners Association or other association that can effectively manage the 
open space?  

After reviewing the summary of roundtable discussions and recommendations from a number of 
communities, it appears that some of the most challenging issues to reach consensus on include: 

• Residential street and roads widths. The recommendation for 18 to 22 feet streets widths (for low 
volume traffic) often conflicts with state minimum road and street design requirements, which are 
in turn adopted and required by local governments before accepting a street for public 
maintenance. Fire departments also object to the narrower streets because they believe they are 
not wide enough for fire trucks to navigate.  

• Culs-de-sac. The recommendation that a cul-de-sac have a radius of 35 feet or less can conflict 
with state DOT standards. For example PennDOT requires use of a circular turn around with a 
40-foot minimum radius in order for municipalities to receive state funding. This standard is 
related to transport of liquid fuels.  

• Use of grass swales and bioretention areas rather than curb and gutter. The major objection to 
this recommendation comes from local engineering and public works departments that are 
concerned about the maintenance of the swales and street edges and the use of swales on steeply 
sloped areas. 

• Use of one sidewalk rather than two. Planning departments often object to this ordinance revision 
because they believe it conflicts with their goal of providing walkable communities. 

• Reducing residential setback and frontage requirements to encourage cluster development. 
Planning Departments are concerned that the reduced setback/frontage requirements would be 
incompatible with exiting neighborhoods built under traditional subdivision requirements. 

Clearly, in many cases, state DOT standards will need to be addressed in order for local governments to 
eliminate barriers in their ordinances related to street design. In most cases, the resistance to ordinances 
changes arises from competing local government departmental objectives and concerns. The planning, 
public works, and fire departments have to resolve these internal issues to determine the extent to which 
LID techniques can be incorporated into the subdivision and zoning ordinances and used in the 
community. For each issue, it will be important to show how other communities have overcome barriers 
through creative design, construction standards, approval process requirements, etc. 

 
 C-21 

Attachment 1
0042691



State and Local Policies Encouraging or Requiring LID in California January 2008 

Appendix D: LID Grant Solicitation Draft 
Language and Evaluation Criteria 
PURPOSE 
This section includes language that could be used in a grant solicitation or request for proposals (RFP) to 
encourage implementation of LID at the local level. Two types of projects are envisioned: planning 
projects for municipalities to audit and update codes and ordinances that allow or encourage LID, and 
implementation projects in which communities would install LID features as part of capital 
improvements. Included in this grant solicitation language is a checklist for communities to quantify the 
extent to which codes and ordinances allow, encourage, or require LID and related measures. This 
checklist and other details of the grant solicitation language are intended to divide the grant applicants 
into categories based on progress achieved thus far. Ultimately, this solicitation language would reward 
communities that have already audited and updated codes and ordinances, while still providing an 
opportunity for financial support to communities who would like to implement code and ordinance 
changes but may not have had the impetus or resources in the past. Note that additional details, such as 
criteria and a ranking system to evaluate proposed implementation projects, would need to be included 
before a solicitation of this type is issued. 

APPLICABLE PROJECTS 
Grants under this type of solicitation would be for two types of projects: (1) planning projects that will 
bring about changes in codes and development of LID performance standards, and (2) implementation 
projects, namely capital improvement projects that have one or more LID components.  

Planning Projects 
These projects will involve performing a detailed audit (see Appendix A) of all zoning and 
development-related codes to identify conflicts with LID principles, or conducting studies to establish 
at the local level where barriers or long-standing practices have been identified and prevent adoption 
of LID (e.g., a parking utilization study). The result will be to revise code language and develop 
stormwater performance standards for new and redevelopment projects. Additional planning projects 
can include development of a performance standard for LID techniques or development of an active 
monitoring program for LID practices. 

Implementation Projects 
These projects will require that one or more LID practices be incorporated into a capital improvement 
project. Alternatively, the project may involve the retrofit of an existing municipal property with one 
or more LID practices. Examples of LID practices include porous pavement, ecoroofs, bioretention, 
downspout disconnection, conversion of impervious surfaces to pervious surfaces, regrading and 
amending soils for enhanced stormwater capture, and other integrated stormwater management 
techniques. 

EVALUATION CRITERIA 
To be evaluated for an award, applicants are required to perform a self-audit of local codes and standards 
using the checklist included in Appendix A. For each affirmative answer, applicants should provide a 
citation for the applicable development code or standard (page, section, or line number).  
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Eligibility 
Applicants will be eligible for grant funding for planning or implementation projects based on the 
self-audit responses as follows: 

Score of 0 to 10 points:  
Applicants that score between 0 and 10 points on the self-audit are not eligible for 
implementation project grants. However, they are eligible for a grant to revise 
codes/ordinances and develop guidelines to increase their self-audit score to 15. 

Score of 11 to 24 points:  
Applicants that score between 11 and 24 points are eligible for implementation project 
grants with the condition that they revise codes/ordinances and develop guidelines to 
increase their self-audit score to 25.  

Score of 25 or more points:  
Applicants who score 25 or more points on the self-audit are eligible for an LID 
implementation project grant without conditions. 

For planning assistance, applicants must submit a letter of good faith from the planning director or 
other municipal executive stating that they support code revision and standards development as 
proposed in the grant application.  

Project Merit 
Grant applications will be assessed based on project merit. In your grant application, please describe 
the following for each type of project: 

Planning Projects: 
Describe proposed changes to codes and standards to improve the self-audit score to the 
required minimum. List code/standard language that is in conflict with LID and discuss 
possible changes to remove conflicts. Describe studies that might be needed to obtain 
stakeholder buy-in, such as parking utilization studies or demonstration projects with 
emergency responders. Describe the administrative process to implement changes, 
including the process through which stakeholders (other municipal departments, citizen 
groups, developers, etc.) will be involved.  

Implementation Projects: 
Describe the capital improvement project and identify the LID component(s) to be 
incorporated. Identify the waterbody or waterbodies affected by stormwater runoff from 
the site and discuss how the LID features will address recognized pollutants of concern 
for the waterbody or waterbodies. Estimate reductions in directly connected impervious 
surfaces that result from LID practice implementation. Describe how the LID project fits 
into the larger watershed management system. Outline a plan to assess the performance 
of the project over the long term, and identify whether monitoring will be performed as 
part of this assessment. Describe how maintenance of the LID project will be assured 
over the long term.  

Applicants proposing planning and implementation projects must submit descriptions for both project 
types as described above.  
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LOW IMPACT DEVELOPMENT  
CODE AND ORDINANCE SELF-AUDIT  
 

To be evaluated for an award, applicants are required to perform a self-audit of local codes and 
standards using the following checklist. For each affirmative answer, applicants should provide a citation 
for the applicable development code or standard (page, section, or line number). Applicants will be 
eligible for grant funding for planning or implementation projects based on the self-audit responses as 
follows: 
 

Score of 0 to 10 points:  Score of 11to 24 points:  Score of 25 or more points:  
Applicants can apply for a grant 
to revise codes/ordinances and 
develop guidelines to increase 
the score to a minimum of 15. 

Applicants can apply for a grant 
to revise codes/ordinances to 
increase the score to a minimum 
of 25 and propose an LID 
implementation project.  

Applicants can apply for a grant 
for an LID implementation 
project. 

 

A. GENERAL INFORMATION 
Name of Applicant:   

List Citations for Codes/Ordinances Relevant to Stormwater and Smart Growth:   

  

  

  

 
 

B. STORMWATER ORDINANCE 
How have post-construction stormwater requirements been incorporated into local ordinances? 

 A stand-alone post-construction stormwater ordinance has been developed (2 points) 

 Post-construction stormwater requirements have been integrated into a development ordinance or 
another type of ordinance (2 points) 

 Post-construction stormwater requirements were included in several different ordinances 
(2 points) 

Attach copies of the official approval (e.g., letter, meeting minutes) showing adoption of the 
ordinance(s) by the municipal governing body. 

 Post-construction stormwater requirements are not yet included in local ordinances (0 points) 
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C. GENERAL PLANS 
How has post-construction stormwater management, natural drainage, or low impact development been 
incorporated into your General Plan? 

 The General Plan has been reviewed and General Plan Elements have been amended to include 
natural drainage, low impact development, and post-construction stormwater management 
(2 points) 

 The City/County is in the process of identifying where natural drainage, low impact development, 
and post-construction stormwater management should be included in the next update of the 
General Plan (1 point) Date of next General Plan update:   

 The City/County has not yet initiated a review of the General Plan for inclusion of natural 
drainage, low impact development, and post-construction stormwater management (0 points) 

 

D. CODE LANGUAGE 
Please review the list of stormwater- and smart growth-related code language and check all that are 
included in existing codes or ordinances. If a change has been implemented already, provide a section, 
page, or line reference for the code change. Note this may include zoning codes, specific plans or 
standards issued by Transportation and Fire Protection Districts. 

The items below are scored at 1 point each. 

Clearing and Grading 
 Do codes/ordinances regulate the disturbance of vegetated areas and riparian areas? Indicate the 

extent to which disturbance is limited:   
(Reference: ________________) 

 Do codes/ordinances regulate the total amount of site disturbance? Indicate the extent to which 
disturbance is limited:   
(Reference: ________________) 

Minimizing Impacts of Impervious or Built Area 
Streets 

 For low-volume residential roads and streets, are the street pavement widths required to be 
between 18 and 22 feet? (Reference: ________________) 

 Do codes/ordinances promote or allow the most efficient street layout to reduce overall street 
length? This may include revising frontage requirements. (Reference: ________________) 

 Do codes/ordinances allow a cul-de-sac radius to be 35 feet or less?  
(Reference: ________________) 

 Are landscaped islands or bioretention islands allowed or encouraged in culs-de-sac?  
(Reference: ________________) 

 Are LID techniques (e.g., grass swales, bioretention swales, tree planters, etc.) allowed, 
encouraged, or required to be used instead of curb and gutter where slopes allow?  
(Reference: ________________) 

 
 D-4 

Attachment 1
0042695



State and Local Policies Encouraging or Requiring LID in California January 2008 

Parking/Driveways 
 Has a parking utilization study been performed and were results incorporated into 

codes/ordinances? (Reference: ________________) 

 Do codes/ordinances provide incentives for shared parking? (Reference: ________________) 

 Is the minimum stall width for a standard parking space allowed, encouraged, or required to be 
9 feet or less? (Reference: ________________) 

 Can parking medians (if required) have bioretention cells where feasible?  
(Reference: ________________) 

 Is porous pavement allowed, encouraged, or required? (Reference: ________________) 

 Are driveways allowed, encouraged, or required to be 9 feet or less in width?  
(Reference: ________________) 

 Are shared driveways allowed, encouraged, or required? (Reference: ________________) 

 Is imperviousness associated with on-street parking required to be minimized (e.g., no on-street 
parking, or single-side parking where allowed)? (Reference: ________________) 

Buildings/Landscape 
 Are green roofs allowed, encouraged, or required? (Reference: ________________) 

 Is roof runoff allowed, encouraged, or required to be directed to bioretention planter boxes, 
bioswales, bioretention cells, or other landscaped/pervious area? (Reference: ________________) 

 Are cisterns, rain barrels, or other methods for water reuse allowed, encouraged, or required?  
(Reference: ________________) 

 Has the master landscaping code been revised (or have revisions been initiated) to integrate water 
conservation, water reuse, and stormwater handling within landscaped areas? (Reference: 
________________) 

Preserving Sensitive Areas 
Wetlands/Floodplains 

 Do codes/ordinances require prevention or mitigation of hydrologic impacts on existing wetlands 
and floodplains? (Reference: ________________) 

 Are site designs required to mitigate the impacts of hydrologic alteration to existing 
wetlands/floodplains by including such areas in stormwater management calculations?  
(Reference: ________________) 

Steep Slopes 
 Do codes/ordinances encourage or require that building footprints be concentrated on slopes 10 

percent or less? (Reference: ________________) 

 Do codes/ordinances require that disturbance be minimized on slopes 15 percent to 25 percent 
and revegetation proposed where disturbance occurs? (Reference: ________________) 

 Do codes/ordinances require preservation of areas with 25 percent or greater slope? 
(Reference: ________________) 

 
 D-5 

Attachment 1
0042696



State and Local Policies Encouraging or Requiring LID in California January 2008 

Soils 
 Are building footprints required to avoid highly erodible soils? (Reference: ________________) 

 Are building footprints required to avoid soils with high permeability (e.g., Soil Conservation 
Service Soil Group A)?  
(Reference: ________________) 

Stream Buffers 
 Do codes/ordinances encourage or require a scientifically defensible wetland/riparian buffer 

setback? (Reference: ________________) 

 Do codes/ordinances limit activities (e.g., material storage, mowing, etc.) in wetland/riparian 
buffer zones? 
(Reference: ________________) 

Managing Open Space 
 Have local park and open space plans been revised to incorporate stormwater management 

features into pervious and landscaped areas? 
(Reference: ________________) 

 Have codes/ordinances governing open space for multi-family residential development been 
revised to include on-site water quality and quantity management of stormwater?  
(Reference: ________________) 

 Do codes/ordinances encourage or require open space preservation based on a regional or 
watershed-scale plan?  
(Reference: ________________) 

 To encourage clustering and open space design, are setbacks allowed, encouraged, or required to 
be minimized? (Reference: ________________) 

 Do codes/ordinances encourage or require that development be directed to already-developed 
areas (e.g., infill sites or corridor redevelopment areas)? (Reference: ________________) 

 
 

E. SCORING AND PROJECT CATEGORY 
Applicants will be eligible for grant funding for planning or implementation projects as follows: 
 

Score of 0 to 10 points:  Score of 11to 24 points:  Score of 25 or more points:  
Applicants can apply for a grant 
to revise codes/ordinances and 
develop guidelines to increase 
the score to a minimum of 15. 

Applicants can apply for a grant 
to revise codes/ordinances to 
increase the score to a minimum 
of 25 and propose an LID 
implementation project.  

Applicants can apply for a grant 
for an LID implementation 
project. 

 

  

 
Total Number of Points:     

 
Please Mark the Appropriate Project Category:  

 Planning (0-10 pts)  Planning/Implementation (11-24 pts)  Implementation ( >25 pts) 
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INTRODUCTION 
 
 
 This group of (17) Pollution Prevention/Good Housekeeping Best Management Practices 
and Inspection checklists that relate to municipal operations and their potential effects on 
stormwater have been developed and assembled by a group of municipal officials that have a 
wealth of experience pertaining to operations and maintenance within municipalities.  The 
information that has been formulated as guidance material for implementation of the Stormwater 
Phase II Municipal Separate Storm Sewer System Permit has not been designed to be 
comprehensive in all aspects of each topic.  Municipalities should be “flexible” in their use of 
this information as pertains to their own unique municipal operations. 
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STORMWATER REFERENCE INFORMATION 
 
 

Many sources of information concerning stormwater are available.  The sources listed 
below were used to develop the Guidance Document: 
 
 
 
New York State Dept. of Transportation – (http://www.dot.state.ny.us) - use the search function  
 
to locate the Environmental Handbook for Transportation Operations document and other related  
 
information 
 
 
Cornell University - (http://www.cornell.edu) – the Dept. of Horticulture has information 

pertaining to pest control, landscaping and lawn care 

 
U.S. Environmental Protection Agency - (http://www.epa.gov) – the National Menu of Best  
 
Management Practices (BMPs) for NPDES Storm Water Phase II document can be found at  
 
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/menu.cfm within the EPA website, along  
 
with other stormwater related information 
  
 
 
 
 
 
 
 
Rick\StWtrOutlineInfo 
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GLOSSARY OF TERMS 
 

Biochemical oxygen demand – Depletion of dissolved oxygen in water caused by decomposition 
of chemical or biologic matter. 
 
Catch Basin – A unit that is installed to capture and retain debris, particulate matter, or other 
solid materials, but allows stormwater to “flow through” to its discharge location 
 
Drip Irrigation –irrigation via a perforated device (i.e. hose) that allows for a slow watering 
method with reduced evaporation and runoff losses 
 
Hydraulic – Referring to water 
 
(IPM) Integrated Pesticide Management – An environmentally sensitive approach to pest 
management (not elimination) that uses the least toxic control method – a sustainable approach 
to managing pests by combining biological, cultural, physical, and chemical tools. 
 
Loading – Term used in conjunction with sediment and hydraulic to describe excessive amounts 
(of the term that is described) 
 
Naturescaping – An alternative landscaping technique that incorporates native plants and creates 
beneficial wildlife habitat – also conserves water and energy, reduces soil/water pollution. 
 
Oil/Water Separator – A unit that is installed “in line” to a wastewater discharge pipe which is 
devised to capture petroleum derived materials that float on water 
 
Pesticides – Products that are toxic and are used to kill pests - can be classified as insecticides, 
herbicides, rodenticides, biocides, aquacides. 
 
POTW – Publicly Owned Treatment Works - - a municipal wastewater treatment plant 
 
Scupper – an opening (in a bridge deck) to allow water drainage – it does not capture debris, 
particulate matter, or other solid materials 
 
Sediments - Small particles of matter that settle to the bottom of a body of water 
 
Silt – Material consisting of mineral soil particles ranging in diameter from 0.02 millimeters to 
0.002 millimeters 
 
Stormwater - rainwater runoff or snow melt waters –  these waters can interact with different 
types of materials, transporting contaminants to surface waters (i.e. streams, creeks, rivers) 
 
Toxicity –The relative degree of being poisonous 
 
Xeriscaping – An alternative landscaping technique that incorporates slow growing plants to 
conserve water and reduce yard trimmings 
 
Zero input, low input (lawns) - have minimal need for care (i.e. addition of fertilizers/pesticides, 
water, etc.) 
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LANDSCAPING AND LAWN CARE 
POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 

 
 
1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE 

WATERS) 
 

• Nutrient loading (nitrogen and phosphorous) from fertilizer runoff can cause 
excessive aquatic plant growth 

 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, 

PRIORITIZE 
 

• Biochemical Oxygen Demand 
 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP’s) 
 

• Purchase only enough lawn care products necessary for one year – store properly 
to avoid waste generation (spills, leaks) 

• Use slow release or naturally derived (organic) fertilizers 
• Train employees in the proper application of lawn care products 
• Develop zero input/low input lawns 
• Consider alternative landscape techniques (i.e. naturescaping, xeriscaping) 
• Plant trees away from sewer lines or other underground utilities 
• Use drip irrigation techniques for landscaping 

 
4. INSPECTION PROCEDURES 

 
• Routinely monitor lawns to identify problems during their early stages 
• Identify nutrient/water needs of plants, inspect for problems by testing soils 

 
5. MAINTENANCE PROCEDURES 

 
• Minimize/eliminate fertilizer application  
• Leave grass clippings on lawn, or mulch clippings into lawn 
• Limit watering as necessary to supplement rainwater (1 inch/week is adequate) 
• Mow with sharpened blades set high (3 inches) – remove only the top 1/3 of the 

leaves 
• Water plants in the early A.M. 

 
6. ADVISORY 
 

• Refer to the Cornell University website (Dept. of Horticulture) 
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LANDSCAPING AND LAWN CARE INSPECTION CHECKLIST 
 
 
Location: __________________________________________________________________________________________ 
 
 
COMPONENTS/ITEMS TO 
CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 

NECESSARY ACTION 

 
Grass/plant condition 

 
Wilted/brown leaves 

 
Yes                     No 

 
q Add water 

 
General area 

 
Barren soils 

 
Yes                     No 

 
q Re-seed, cover with hay 

or burlap to prevent 
runoff 

 
 
 
Date of Inspection ___________________________ Name________________________________ 
 
Frequency _________________________________ 

 

 
 

 
 

0042704



SPILL RESPONSE AND PREVENTION 
 POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 
 
 
1. IDENTIFY MATERIALS THAT IMPACT STORMWATER/RECEIVING WATERS 

(SURFACE WATERS) 
 

• Liquids associated with vehicle/equipment maintenance products (oils, fuels, 
antifreeze, etc.) 

• Rock salt 
• Chemicals (fertilizers, pesticides) 

 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, 

PRIORITIZE 
 

• Toxicity 
• Biochemical oxygen demand 

 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP’s) 
 

• Keep all materials properly stored in closed, labeled containment systems 
• Use secondary containment systems where appropriate 
• Obtain spill recovery materials for immediate response to a spill 

 
4. INSPECTION PROCEDURES 
   

• Inspect secondary containment systems, oil/water separators periodically 
• Inspect containers for leaks, areas near storm receiver inlets and outlets, floor 

drains for indications of spills 
 
5. MAINTENANCE PROCEDURES 
 

• Use reusable spill clean up materials (sponge mops, oil absorbent pads, etc.) 
• Pump out oil water separators as needed 
• Protect drains with oil absorbent materials 
• Clean out receivers on regular schedule 
• Remove spilled salt from salt loading area  

 
6. ADVISORY 
 

• Report petroleum spills (as necessary) to the NYSDEC (851-7220 or 1-800-457-
7362) 

• Refer to NYSDOT guidance information (Environmental Handbook for 
Transportation Operations) 
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SPILL RESPONSE AND PREVENTION INSPECTION CHECKLIST 
 
 
Location: ____________________________________________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

 
Products/waste storage areas 

 
Uncovered/deteriorating 
containers 
Materials spilled, leaks 

 
        Yes                     No 

 
q Cover/replace 
 
q Clean up 

 
Equipment storage areas 

 
Fluid leaks 

 
        Yes                     No 

 
q Clean up 

 
Secondary containment 
systems 

 
Structural deterioration 
Leakage of fluids 
 

 
        Yes                     No 
 

 
q Repair/replace 
q Clean up 

 
Oil/water separators 
 

 
Excessive amounts of 
contaminants 

 
        Yes                     No 
 

 
q Pump out 

 
 
Floor drains, storm receiver 
inlets and outlets 

 
Accumulation of contaminants 

 
        Yes                     No 

 
q Clean up/remove 

 
Date of Inspection ___________________________ Name________________________________ 
 
Frequency _________________________________ 
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PEST CONTROL 
 POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 
 
 
1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE 

WATERS) 
 

• Runoff of pesticides may harm aquatic life, may contaminate water 
 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, 

PRIORITIZE 
 

• Toxicity to aquatic plants and animals 
 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP’s) 
 

• Purchase only enough pesticides necessary for one year – store properly to avoid 
waste generation (spills, leaks, product deterioration) 

• Minimize/eliminate pesticide application, use lowest toxicity pesticides  
• Do not apply pesticides immediately prior to or during rain events 
• Ensure that employees are properly trained and certified in pesticide application 

techniques and safety 
• Develop zero input, low input lawns 
• Eliminate food, water, and shelter for pests 
• Adopt integrated pest management (IPM) techniques 
• Adopt alternatives to pesticides options (i.e. use mechanical traps, physical 

methods for removal, or biological controls) 
 

4. INSPECTION PROCEDURES 
 

•  Identify pests – are levels acceptable or must action be taken to control pests? 
• Inspect pesticide inventory – properly dispose of out-of-date pesticide materials 

 
5. MAINTENANCE PROCEDURES 

 
• Inspect pest traps (i.e. bait boxes) regularly – remove (and properly dispose of) 

dead pests 
• Block/eliminate access to buildings/structures for pests 
• Remove pests (insects) by hand 

 
6. ADVISORY 
 

• Abide by NYSDEC regulations (6NYCRR Part 325) pertaining to this topic 
• Refer to the Cornell University website (Dept. of Horticulture) 
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PEST CONTROL INSPECTION CHECKLIST 
 
 
Location: __________________________________________________________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

 
Pesticide storage area 

Excessive amounts of 
pesticides  
Spilled pesticides 
Empty containers 
No security or access control 

 
        Yes                     No 

q Reduce volumes, 
implement IPM 

q Clean up 
q Properly dispose 
q install 

 
Application equipment 
 

 
Improper amounts of pesticides 
applied 

 
        Yes                     No  

 
q Properly calibrate 
 

 
Floor 
 

 
Drain system 
Not curbed around perimeter 
No impermeable surface 

 
        Yes                     No  

 
q Eliminate 
q Install curbing 
q Install impermeable surface 

 
 
Date of Inspection ___________________________ Name________________________________ 
 
Frequency _________________________________ 
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PET WASTE COLLECTION 
POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 

 
 
1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE 

WATERS) 
 

• Municipal animal shelters 
 

2. PROBLEM EVALUATION:  ASSESS IMPACT ON RECEIVING WATERS, 
PRIORITIZE 

 
• Biochemical oxygen demand 
• Solids loading 
 

3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP’s)  
 
• House all animals in an enclosed, roofed structure 
• ID/utilize “permitted” waste disposal facilities for animal wastes 

 
4. INSPECTION PROCEDURES 
 

• Inspect shelter regularly for necessary cleanup/removal of wastes  
 

5. MAINTENANCE PROCEDURES 
 
• Remove spilled food, animal wastes on a regular basis 
 

 
6. ADVISORY  
 

• None 
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PET FACILITY MAINTENANCE INSPECTION CHECKLIST 
 
 
Facility Location: __________________________________________________________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

 
Animal Housing area  

 
Excessive amounts of waste 
 
Dead animals 

 
        Yes                     No 

 
q Remove/rinse to floor 

drain (to sanitary sewer) 
q Bag and remove 

 
Facility’s floor drain 

 
Discharges directly to 
environment 

 
        Yes                     No 

 
q Connect to sanitary sewer 

 
 
 
Frequency of Inspection   Daily  Name________________________________ 
 
Date _________________________________ 
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SEPTIC SYSTEM MANAGEMENT 
POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 

 
 
1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE WATERS) 

 
• Ponding of improperly treated wastewaters (on the surface of a leach field or a sand filter 

system) can increase the biochemical oxygen demand of receiving waters. 
• Excessive amounts of disinfectant (i.e. chlorine) applied to a wastewater discharge from a 

sand filter system can cause toxicity to aquatic plants and animals 
 

2. PROBLEM EVALUATION:  ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 
 

• Biochemical oxygen demand 
 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP’s) 

 
• Divert stormwater runoff (i.e. from roof drains) away from septic system 
• Divert groundwater (sump pump) discharges away from septic system 
• Locate swimming pools away from the septic system (at least 20’ from the septic tank, at 

least 35’ from the closest edge of the leach field or sand filter system) 
• Prevent problems caused by vegetation - growth of woody plants on the system 
• Prevent hydraulic loading - “Spread out” the use of devices which use large volumes of 

water across the entire day – clothes washing, dish washing, bathing, repair leaky fixtures 
• Minimize water usage by using flow restrictors on potable water distribution devices (i.e. 

shower heads, water faucets) 
 

4. INSPECTION PROCEDURES 
 

Physical evidence of problems: 
 
• “back up” of wastewater in sewer lines  
• sewage odors 
• leach field/sand filter - wetness/ponding on surface 
• overflow of wastes from system components 
• heavy vegetation (woody plants) growth on system components 

 
5. MAINTENANCE PROCEDURES 
 

• “Pump out” the septic tank as needed (NYSDEC recommends once/year) 
• Mow surface vegetation regularly 
• Prevent “heavy equipment” from driving on top of the system components 

 
6. ADVISORY 
 

• Obtain site plan/site sketch of system, and retain for reference. 
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SEPTIC SYSTEM MANAGEMENT INSPECTION CHECKLIST 
 
 

Unit ID:_______________________________NYSDEC Permit #____________________ Location___________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

 
Septic tank cover 

 
Broken/cracked? 

 
        Yes                     No 

 
q Replace 

 
Distribution box 

 
sewage overflowing, 
distribution box level? 

 
        Yes                     No 

 
q Clean out 
q Re-level   

 
Leach field or sand filter 

 
sewage on surface, odors, 
excessive vegetation growth 

 
        Yes                     No 

 
q Clean out distribution 

lines 
q Cut vegetation 

 
Disinfection system (if present) 

 
Operating improperly 

 
        Yes                     No 

 
q Check/repair equipment 

 
Outfall 

 
Improper chlorine residual 

 
        Yes                     No 

 
q Perform monitoring, 

sampling/analysis as 
permit requires   

 
Frequency of Inspection ______________________   Last pump out (date) _________________________ 
 
Date of Inspection ___________________________ Name________________________________ 
 
(If unit is a HOLDING TANK, pump out schedule)_______________________
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VEHICLE/EQUIPMENT MAINTENANCE 
POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 

 
1.  IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE WATERS) 
 

• Trace amounts of metals/hydrocarbons are found in materials (i.e. fuels, antifreeze, batteries, motor oils, 
grease, parts cleaning solvents) that are typically used in maintenance operations  

 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 

 
• Toxicity  
• Biochemical oxygen demand 

 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMPs) 
 

• Conduct maintenance work indoors – if work must be performed outside, guard against spillage of 
materials that could discharge to storm receivers 

• Seal floor drains that discharge directly to the environment, if possible 
• Initiate single purpose use of vehicle bays – dedicate one (or more) bays that have no (or sealed) floor 

drains for repairs/maintenance  
• Clean up spilled materials immediately, using “dry” methods 
• Install pretreatment systems (oil/water separators) where necessary in sewer lines to capture contaminants 

(oil, grit), and maintain as needed 
• Never leave vehicles unattended while refueling 
• Identify appropriate recycling/disposal options for wastes 

 
4. INSPECTION PROCEDURES 
 

• Inspect (for maintenance purposes) floor drain systems, oil/water separators 
• Monitor “parked” vehicles/equipment for leaks 

 
5. MAINTENANCE PROCEDURES  
 

• Maintain a clean work area – remove contaminants from floors, drains, catch basins, using “dry” methods 
• Use non-hazardous cleaners.  Use non chlorinated solvents instead of chlorinated solvents 
• Repair or replace any leaking containers 
• Use steam cleaning /pressure washing instead of solvent for parts cleaning 
• Store waste fluids in properly capped, labeled storage containers 
• Store batteries in leak-proof, compatible (i.e. non reactive) containers 
• Rinse grass from lawn care equipment on permeable (grassed) areas  
• Protect against pollution if outside maintenance is necessary (cover storm receivers, use secondary 

containment vessels, etc.) 
 
6. ADVISORY 
 

• Report petroleum spills (as necessary) to the NYSDEC (851-7220 or 1-800-457-7362) 
• Refer to NYSDOT guidance information (Environmental Handbook for Transportation Operations) 
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VEHICLE AND EQUIPMENT MAINTENANCE/STORAGE AREA INSPECTION CHECKLIST 
 
 
Unit ID: _____________________________________________  Location:_______________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

 
Truck/equipment 

 
Leaks/spills 

 
        Yes                     No 

 
q Clean spill, repair leak, 

capture fluids in drip pan 
 
Salt/sand spreader 

 
Improper amounts of product 
applied 

 
        Yes                     No 

 
q Recalibrate 

 
Lawn care equipment 

 
Improper operation  

 
        Yes                     No 

 
q Inspect/repair 

 
 
 
Date of Inspection ___________________________ Name________________________________ 
 
Frequency _________________________________ 
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VEHICLE/EQUIPMENT WASHING 
POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 

 
 

1.  IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE WATERS) 
 

• Nutrients (biodegradable soaps) 
• Metals 
• Petroleum based wastes (organic pollutants) 

 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 
 

• Biochemical oxygen demand from nutrient sources 
• Toxicity  
• Hydraulic loading 

 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMPs) 
 

• Initiate single purpose use of vehicle bays - dedicate only one bay for washing (with floor drain system) 
• Perform cleaning with pressurized cold water, without the use of soaps, if wastewaters will flow to a 

storm sewer system  
• Use minimal amounts of biodegradable soaps only if wastewaters will discharge to a sanitary sewer 

system 
• Rinse with hoses that are equipped with automatic shutoff devices and spray nozzles  
• Steam clean (without soap) where wastes can be captured for proper disposal (i.e. oil/water separator) 

 
4. INSPECTION PROCEDURES 
 

• Inspect floor drain systems regularly - use only those that discharge to a sanitary sewer, identify the need 
for cleaning of catch basins, oil/water separators 

 
5. MAINTENANCE PROCEDURES 
 

• Map storm drain locations accurately to avoid illegal discharges 
• Perform steam cleaning or pressure washing where wastes can be captured for proper disposal 
• Take precautions against excess use of/spillage of detergents 

 
6. ADVISORY 
 

• Require all facilities to connect floor drain systems to sanitary sewers (if available) 
• Refer to NYSDOT guidance information (Environmental Handbook for Transportation Operations) 
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VEHICLE AND EQUIPMENT WASHING AREA INSPECTION CHECKLIST 
 
 
Facility location: __________________________________________________________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

Designated “wash only” area 
 

No impermeable pad with 
wastewater collection system 
 

 
        Yes                     No 

q Designate/construct area 

Wastewater discharge location Does not flow to either a 
holding tank or to sanitary 
sewers 

 
        Yes                     No 

q Properly relocate 
discharge 

Washing/degreasing 
compounds  

Solvent based 
 

        Yes                     No q Change to biodegradable 
products 

Floor drain sump Nonexistent         Yes                     No q Install and maintain 
sump, remove debris 

Oil/water separator  Excessive oils/sludges         Yes                     No q Clean out contaminants 
 

Catch basin Non existent, accumulation of 
contaminants 

        Yes                     No q Install/maintain catch 
basin 

 
 
Date of Inspection ___________________________ Name________________________________ 
 
Frequency _________________________________ 
 

0042716



 
ROADWAY AND BRIDGE MAINTENANCE 

POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 
 
 

1.  IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE WATERS) 
 

• Road salt components - sodium, calcium, and chlorides 
• Hydrocarbons 
• Particulates – such as dry paint or abrasive compounds, road debris 
• Debris 

 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 
 

• Particulate matter 
• Toxicity  (paint – may contain metals such as lead, barium, cadmium)  

 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMPs) 
 

• Incorporate preventive maintenance and planning for regular operations & maintenance activities 
• Pave in dry weather only. 
• Stage road operations and maintenance activity (patching, potholes) to reduce spillage.  Cover 

catch basins and manholes during this activity. 
• Clean up fluid leaks or spills from paving equipment/materials immediately 
• Restrict the use of herbicides/pesticide application to roadside vegetation 
• Use porous asphalt for pothole repair and shoulder work 
• Sweep and vacuum paved roads and shoulders to remove debris and particulate matter 
• Maintain roadside vegetation; select vegetation with a high tolerance to road salt 
• Control particulate wastes from bridge sandblasting operations 
• Use calcium magnesium acetate for deicing around bridges to minimize corrosion 
• Clean out bridge scuppers and catch basins regularly 
• Direct water from bridge scuppers to vegetated areas 
• Mechanically remove (i.e. sweep) debris from bridge deck and structure prior to washing 

 
4. INSPECTION PROCEDURES 
 

• Inspect paving, sweeping, vacuuming, and all other maintenance vehicles/equipment as 
appropriate  

• Inspect roads and bridges for implementation of applicable BMP’s 
 
 
5. MAINTENANCE PROCEDURES 
 

• Clean bridge scuppers routinely and keep free of debris 
• Direct runoff water from bridges to vegetated areas 
• Install catch basins in place of bridge scuppers 
• Use tarps, booms, and vacuums during painting or blasting activities (refer to reference 

information to control/capture particulate matter) 
• Repair leaking/defective containers or equipment on paving equipment 

 
6. ADVISORY 
 

• Refer to NYSDOT guidance information (Environmental Handbook for 
Transportation Operations
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ROADWAY AND BRIDGE MAINTENANCE INSPECTION CHECKLIST 

 
 
Bridge No.:  __________________________    BIN:  __________  Carried:  ___________________  Crossed:  
__________________ 
 
Wetlands Present:  Y     N     Stream Restriction:  Y     N      If yes, Dates:  __________________________ 
 
 

COMPONENTS/ITEMS TO 
CHECK 

PROBLEMS 
OBSERVED 

MAINTENANCE/ 
REPAIRS NECESSARY ACTION 

 
Bridge Deck (Top Side) 

 
Debris Along Curb 

 
        Yes                     No 

q Sweep bridge, deposit debris on 
bank 50’ from sweep and spread 
out 

q Wash Bridge Deck 
 
Bridge Seats at Abutment, or Top 
of Piers 

 
Debris on Seat or 
Top of Pier 

       Yes                     No q Remove debris, deposit on stream 
banks 

q Bird Nest Present?  If yes, wait 
until nesting is complete. 

q Wash Abutment & Pier 
 
Washing of Superstructure 

 
Debris – Salts on 
Superstructure 

        Yes                     No q Bird Nest Present?  If yes, wait 
until nesting is complete. 

q Flaking Paint Present?  If yes, do 
not wash. 

q Stream Restriction?  If yes, wait 
until restrictions are removed. 

q Wash Superstructure 
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ALTERNATIVE DISCHARGE OPTIONS FOR CHLORINATED WATER 
POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 

 
 

1.  IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE 
WATERS) 

 
• Discharge of chlorinated (i.e. swimming pool, POTW) waters to surface waters 

can injure or kill aquatic life 
 
2. PROBLEM EVALUATION:  ASSESS IMPACT ON RECEIVING WATERS, 

PRIORITIZE 
  

• Toxicity – very low levels of chlorine can detrimentally affect aquatic life  
• Hydraulic loading 

 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMPs) 
 

• Dechlorinate pool water before any discharge, be it over land or to the sanitary 
sewer, or allow the “disinfectant” to dissipate with sunlight, use, etc. prior to 
discharge  

• Use ultraviolet radiation or osmosis to disinfect water/wastewater 
• Backwash water should be discharged to the sanitary sewer, if available – if not 

available, discharge water over vegetated areas, not to surface waters 
 
4. INSPECTION PROCEDURES 
 

• Check chlorine residuals prior to discharge. 
• Do not discharge wastewaters into the sanitary sewer system during periods of 

high flow. 
 

5. MAINTENANCE PROCEDURES 
 

• Maintain proper levels of chlorine residuals in pool.   
• Allow disinfectant to dissipate prior to discharge of pool waters. 

 
6. ADVISORY 
 

• Obtain permission from the municipal POTW prior to discharging any chlorinated 
pool waters to a sanitary sewer system. 
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ALTERNATIVE DISCHARGE OPTIONS FOR CHLORINATED WATER INSPECTION CHECKLIST 
 
 
Location: __________________________________________________________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

 
Pools, hot tubs 
 

 
Need to empty unit and replace 
water 
 

 
        Yes                     No 

 
q Discharge to sanitary 

sewers or to vegetated 
areas after the disinfectant 
dissipates, not to storm 
sewers or surface waters 

 
 
 
Date of Inspection ___________________________ Name________________________________ 
 
Frequency _________________________________ 
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HAZARDOUS AND WASTE MATERIALS MANAGEMENT 

POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 

 
1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE WATERS) 
 

• Lube oils 
• Coatings and their compatible solvents (paints, thinners, etc.) 
• Anti freeze 
• Cleaning agents 
• Fuels (gas, diesel, kerosene) 

 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 
 

• Biochemical oxygen demand 
• Toxicity to aquatic plants and wildlife 
• Particulate loading 

 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP's) 
 

• Ensure that all materials are stored in closed, labeled containers – if stored outside, drums should be placed on 
pallets, away from storm receivers – inside storage areas should be located away from floor drains 

• Eliminate floor drain systems that discharge to storm drains, if possible 
• Use a pretreatment system to remove contaminants prior to discharge 
• Reduce stock of materials “on hand” – use “first in/first out” management technique 
• Use the least toxic material (i.e. non hazardous) to perform the work 
• Install/use secondary containment devices where appropriate 
• Eliminate wastes by reincorporating coating/solvent mixtures into the original coating material for reuse 
• Recycle materials if possible, or ensure proper disposal of wastes 

 
4. INSPECTION PROCEDURES 
 

• Physical on-site verification of sealed floor drains (or redirected to sanitary sewer) 
• Regular inspection of material storage areas (inside and outside) 
• Regular inspection and cleaning of oil/water separators by qualified contractor  
• Inspect stormwater discharge locations regularly (for contaminants, soil staining, plugged discharge lines) 

 
 

5. MAINTENANCE PROCEDURES 
 

• Repair or replace any leaking/defective containers, and replace labels as necessary 
• Maintain caps and/or covers on containers 
• Maintain aisle space for inspection of products/wastes 
 

 
6. ADVISORY 

 
• Abide by NYSDEC regulations (6NYCRR Part 372) and OSHA regulations (29 CFR Part 1910) pertaining to these 

topics 
• Refer to NYSDOT guidance information (Environmental Handbook for Transportation Operations) 
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HAZARDOUS AND WASTE MATERIALS MANAGEMENT INSPECTION CHECKLIST 
 
 
Location: __________________________________________________________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

Outside storage areas 
 

Weathering 
 

        Yes                     No q Protect from weathering – 
store on pallets, cover  

Salt piles 
Soil staging areas 

Salt staining 
Silt runoff 

        Yes                     No 
        Yes                     No 
 

q Cover with tarps 
q Cover with tarps, install 

physical barriers 
Aboveground storage tanks 
 

Deterioration 
 

        Yes                     No 
 

q Inspect/repair/maintain, 
install secondary 
containment 

Inside storage areas 
 

Potential for discharges 
 

        Yes                     No 
 

q Seal floor drains, install 
secondary containment  

Drums, other containers Deterioration 
Uncovered 

        Yes                     No q Repair/replace 
q Cover/cap 

 
 
 
Date of Inspection ___________________________ Name________________________________ 
 
Frequency _________________________________ 
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OPERATIONAL BY PRODUCTS/WASTES 
POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 

 
 

1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE WATERS) 
 

• Potential for leaching of toxic and biologic contaminants to receiving waters 
 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 
 

• Toxicity  
• Biochemical oxygen demand 

 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP's) 
 

• Post “no dumping” signs 
• Illuminate area if possible 
• Prevent access – erect barriers 
• Identify the by products/wastes that should be recycled (i.e. paper, cardboard) or can be legally 

disposed of on municipal lands (i.e. deer carcasses) by referencing NYSDEC regulations 
(6NYCRR PART 360) 

 
4. INSPECTION PROCEDURES 
 

• Regularly scheduled inspections - for maintenance concerns 
• Unscheduled patrolling of areas by police 

 
5. MAINTENANCE PROCEDURES 
 

• Clean up and dispose of “illegally dumped” materials, trash/debris in accordance with 
environmental regulations 

• Cut and remove vegetation 
 
6. ADVISORY  
 

• Abide by NYSDEC regulations (6NYCRR Part 360) pertaining to this topic 
• Refer to NYSDOT guidance information (Environmental Handbook for Transportation 

Operations) 

0042723



 
 

OPERATIONAL BY-PRODUCTS AND WASTES INSPECTION CHECKLIST 
 
 
Location _______________________________________________ 
 
(example.  Temporary dumping areas for bulky trash items) 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

 
Condition of general area 

 
Possible runoff to/ 
contamination of storm sewer 
or water body 

 
        Yes                     No 

 
q Remove 
q Fix 

 
Type of material/waste 
observed? 

 
Appropriate? 

 
        Yes                     No 

 
q Remove to appropriate 

container/location 
 
Security 

 
Regular policing of area, 
Location properly 
secured/closed/locked? 

 
        Yes                     No 

 
q Secure waste area 

 
Disposal 

 
Past disposal date? 

 
        Yes                     No 

 
q Dispose timely 

 
 
Inspection Frequency ________________________ 
 
Last Clean-up Date __________________________ 
 
Date of Inspection ___________________________ Name________________________________ 
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CATCH BASIN AND STORM DRAIN SYSTEM CLEANING 
POLLUTION PREVENTION/ GOOD HOUSEKEEPING PRACTICES 

 
1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE WATERS) 
 

• Catch basins capture grit and debris, which, if not removed in a timely fashion, can discharge toxic and biological pollutants 
during rain and/or snow melt events 

• Storm drainage systems, while not designed for capture of solid materials, can perform in the same manner with similar results. 
• Storm ditches, if stripped of vegetation during cleaning, can result in silt deposition in receiving waters 

 
2. PROBLEM EVALUATION:  ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 
 

• Toxicity – heavy metals, organic compounds, etc. 
• Biochemical oxygen demand 
• Sediment loading 

 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP’s) 

 
• Address: 

- storm drain receivers and (below grade) storm sewer systems 
- parking lot receivers 
- open ditches 
- catch basins and floor drain systems inside of buildings should be either: 

§ sealed to prevent discharge 
§ “permitted” by NYSDEC 
§ discharged to sanitary sewers 

• Contaminated wastewaters should not be discharged to a catch basin/street receiver/ditch 
• Increase frequency of cleaning, as necessary 
• Repair/replace storm drain receiver and catch basin receiver grates as necessary 

 
4. INSPECTION PROCEDURES 
 

• Physical inspection – prioritize storm drain systems and catch basins – catch basins on steep grades may need more frequent 
cleaning 

• Clean catch basin when depth of deposits are >1/3 the depth from the bottom of the basin to the invert of the lowest pipe/opening 
into or out of basin – Institute temporary street parking bans to facilitate access to catch basins 

• Ditch inspections – ID problems while traveling to job site 
• Storm event inspection – identify pollution problems (i.e. sediments) to determine the need for additional protective measures 
• Post storm event inspection – ID problems (i.e. blockages) 

 
 

5. MAINTENANCE PROCEDURES 
 

• Catch basins/storm sewer pipe – cleaning in spring to remove sand/grit/salt from winter road maintenance, cleaning in fall to 
remove leaves/silt/debris 

• Established ditch: 
- Maintain proper slope  
- Maintain vegetation by cutting (to capture sediment) – Do not allow vegetation to grow to a height that would impair sight 

lines of drivers of motor vehicles 
- Remove obstacles/ debris – (i.e. trash, tree branches, brush, cut vegetation) 
- Excavation/ditch scraping – if necessary, use devices (i.e. hay bales, silt fence) to capture sediment prior to stormwater 

discharge into receiving waters, reseed ditch 
• New installation – capture particulate matter – install sediment basins/other devices in ditch 
• Proper disposal of debris 

 
6. ADVISORY 

 
• Refer to NYSDOT guidance information (Environmental Handbook for Transportation Operations)  
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CATCH BASIN AND STORM DRAIN SYSTEM CLEANING INSPECTION CHECKLIST 

 
Road Name:  _____________________    Road Number:  ________  Road Section:  From:   ______________ To:  _____________  
 

COMPONENTS/ITEMS 
TO CHECK PROBLEMS OBSERVED 

MAINTENANCE/ 
REPAIRS 

NECESSARY 
ACTION 

LOCATION 
(House number, 

distance from 
intersection) 

 
Catch Basin/ Drop Inlet 

 
Deterioration of Structure 

 
        Yes                     No 

q Repair Structure or Grate 
q Replace Structure or Grate 

 
 

 Clogged Inlets During or After Storm 
Event 

        Yes                     No q Clean Grate / Inlet  

 Deposits in Structure 
 

        Yes                     No q Clean Out Structure  
 

Storm Manhole Deterioration of Structure 
 
Deposits in Structure 

        Yes                     No 
 
        Yes                     No 

q Repair Structure or Cover 
q Replace Structure or Cover 
q Clean Out Structure  

 
 

Storm Sewer Piping Clogged Pipe         Yes                     No q Clean Out Pipe  
 
 

Deteriorated Pipe         Yes                     No q Replace Pipe  
 

Ditches (Pollutants) Excessive Vegetation         Yes                     No q Mow Vegetation 
q Scheduled Ditch Cleaning 

 
 

 
 

Debris (branches, litter, garbage, etc.)         Yes                     No q Clean Out Ditch  
 

 
 

Excessive Siltation         Yes                     No q Clean Out & Regrade Ditch  
 

Roadside / Cross Culverts 
 

Clogged Pipe 
 

        Yes                     No 
 

q Clean Out 
q Review Size & Replace 
q Clean Out & Regrade Ditch 

 

 Deteriorated Pipe         Yes                     No q Replace Pipe 
q Line Pipe 

 
 

Sediment Basins Excessive Vegetation         Yes                     No q Mow  
 

 Excessive Sediment Deposits         Yes                     No q Clean Out Basin  
 

Outfall  
 

Pollutants         Yes                     No q Rip-rap  

 
Date of Inspection _____________________________Name__________________________________ Frequency ___________________________________
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STREET CLEANING AND MAINTENANCE 
POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 

 
 

1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATER (SURFACE WATERS) 
 

• Poorly maintained streets allow for a “build up” of trash, grit, and debris, from which sediment and 
toxic/biological pollutants can be “washed out” during rain and /or snow melt events. 

• Street repair/paving processes use materials that can contaminate receiving waters if they interact with 
stormwater. 

 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 
 

• Particulate matter – can cause sediment loading 
• Biochemical oxygen demand 
• Toxicity to aquatic plants and wildlife  
 

3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP's) 
 

• Street sweeping/vacuuming - at regular intervals, and “as needed” 
• Perform operations such as paving in dry weather only. 
• Prior to road reconstruction, consider/evaluate the use of “shouldered roads” instead of “curbed roads”  
• Maintain roadside vegetation; select plants/trees that can withstand the action of road salt.  Direct runoff 

to these areas. 
 

4. INSPECTION PROCEDURES 
 

• Inspect streets, and plan (as needed) for maintenance/repairs 
•  Prioritize – some streets (i.e. those with high traffic flows, on flat grades, or with many trees) may need 

more frequent cleaning 
 
5. MAINTENANCE PROCEDURES 
 

• Spring sweeping/vacuuming – remove salt/sand residues 
• Fall sweeping, collection of leaves at appropriate time intervals 
• Dry sweep or vacuum streets during dry weather 
• Initiate temporary street by street parking bans to allow access for cleaning 
• Maintain equipment  - check for/repair fluid leaks 
• Stage road operations and maintenance activity (patching, pothole repair) to reduce spillage of materials.  

Cover catch basins and manholes during activity 
 
6. ADVISORY 
 

• Refer to NYSDOT guidance information (Environmental Handbook for Transportation 
Operations)  
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STREET CLEANING AND MAINTENANCE INSPECTION CHECKLIST 
 
 
Location/Section of Road _______________________________________________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

 
Roads (curb line) 

 
Debris, grit, stone 

 
        Yes                     No 

 
q Shovel or Vacuum 

 
Milling 

 
Broken pavement (excavated 
material) 

 
        Yes                     No 

 
q Cover storm inlets, 

shovel, vacuum 
 
Paving 

 
Tack coat overspray 

 
        Yes                     No 

 
q Cover storm inlets 

 
Storm drain inlets 

 
Broken brick, block, mortar 

 
        Yes                     No 

 
q Repair 

 
Roadside vegetation 

 
Too high 
None observed 

 
        Yes                     No 
        Yes                     No 

 
q Cut 
q Re-seed 

 
 
 
Date of Inspection ___________________________ Name________________________________ 
 
Frequency _________________________________ 
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ROAD SALT STORAGE AND APPLICATION 

GOOD HOUSEKEEPING/POLLUTION PREVENTION PRACTICES 
 
 
1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE WATERS) 

 
• Salt is very soluble in water, and, in high concentrations, can have a deleterious effect on plants and 

aquatic life. 
 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 

 
• Toxicity 

 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP’s) 

 
• Require covered facility for salt storage (prevents lumping and run-off loss), and size properly for 

seasonal needs 
• Store salt on highest ground elevation to allow for  infiltration of stormwater 
• Calibrate salt spreaders for proper application 
• Consider alternative deicing materials (i.e. calcium chloride, magnesium chloride) 
• Use a wetting agent with salt to minimize “bouncing” during application 
• Cover salt loading area, or build into storage shed 
• Unload salt deliveries directly into storage facility, or if not possible, move inside immediately 

 
4. INSPECTION PROCEDURES 

• Look for physical evidence of problems: 
 

- inspect salt storage shed for leaks, structural problems 
- inspect salt piles for proper coverage, tarps for leaks or tears 
- inspect salt application equipment 
- inspect salt regularly for lumping or water contamination 
- inspect surface areas for evidence of runoff – salt stains on ground near and around the salt shelter, 

loading area, or downslope 
- inspect for excessive amounts of salt on roads 

 
5. MAINTENANCE PROCEDURES 
 

• Service trucks and calibrate spreaders regularly to ensure accurate, efficient distribution of salt 
• Educate and train operators on hazards of over-salting to roads and environment 
• Repair salt storage shed – structural problems can lead to salt spillage 
• Repair/replace tarps 

 
6. ADVISORY 
 

• Refer to NYSDOT guidance information (Environmental Handbook for Transportation Operations) 
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ROAD SALT STORAGE AND APPLICATION INSPECTION CHECKLIST 
 
 
Unit ID: _____________________________________________  Location _______________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

 
Storage shed 

 
Salt outside of shed 

 
        Yes                     No 

 
q Move salt into shed  

 
Truck loading area 

 
Salt on ground 

 
        Yes                     No 

 
q Pick up, load onto truck 
q do not overfill truck 

 
Roads – (sites of application) 

 
Excessive salt on ground 

 
        Yes                     No 

 
q Remove by sweeping? 

 
Salt spreader 

 
Excessive salt on ground 

 
        Yes                     No 

 
q Recalibrate salt spreader? 

 
 
 
Date of Inspection ___________________________ Name________________________________ 
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ROAD KILL COMPOSTING OPERATIONS  
GOOD HOUSEKEEPING/POLLUTION PREVENTION PRACTICES 

 
 

1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE WATERS) 
 

• Potential for leaching of biologic contaminants to receiving waters 
 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 
 

• Biochemical oxygen demand 
 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP's) 
 

• Establish compost pile/windrow on a well drained, impervious surface that has minimal slope – 
segregate from other operations 

• Identify the proper types of carcasses (typically, deer) that should be composted 
• Locate compost piles at least 200 ft. away from receiving waters or wetlands 
• Prevent access by vermin/scavengers – erect barriers (i.e. snow fence) around pile 

 
4. INSPECTION PROCEDURES 

 
• Check for odors, temperature of compost, exposed carcasses 
• Keep records (use a daily log) 

 
5. MAINTENANCE PROCEDURES 
 

• Monitor temperatures 
• Take samples, analyze for pathogens 
• Establish windrows 
• Prevent erosion 
• Recycle completely composted material 

 
6. ADVISORY 
 

• Abide by NYSDEC regulations (6NYCRR Part 360) pertaining to this topic 
• Refer to NYSDOT guidance 
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ROAD KILL COMPOST SITE INSPECTION CHECKLIST 
 
 
Location: __________________________________________________________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

Compost pile 
 

Exposed Carcasses 
 

        Yes                     No q Add cover material (wood 
chips, compost)   

 
 

Odors         Yes                     No 
 

q Cover with wood chips 
q Add lime 

 Liquid runoff (leachate)         Yes                     No 
 

q Absorb with wood chips, 
return to compost pile 

 Animals scavenging         Yes                     No 
 

q Fence area 
q Temporarily cover with 

tarp 
 Wood chips too dry 

Wood chips too wet 
        Yes                     No 
        Yes                     No 

q Add water 
q Allow to dry 

 Insufficient compost 
temperature 

        Yes                     No q Temporarily cover with 
tarp 

 
 
Date of Inspection ___________________________ Name________________________________ 
 
Frequency _________________________________ 
 
 
Rick\stwtr\insp cklsts 
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MARINA OPERATIONS 

POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 
 
 

1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE WATERS) 
 

• Liquids associated with boat maintenance products (oils, fuels, antifreeze, wood preservatives, etc. and 
particulate matter (i.e. boat bottom paint from hull sanding) can contain toxics 

• Boat sewage can contain pathogenic bacteria that contribute increased biochemical oxygen demand to 
waterways 

• Barren soils can contribute to sedimentation 
 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 
 

• Biochemical oxygen demand 
• Toxicity 
• Sediment loading 

 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP's) 
 

• Construct and maintain pump out stations (for sanitary wastes) 
• Build and maintain fish cleaning stations 
• Stabilize shoreline 
• Designate locations for boat maintenance away from the water 
• Minimize impervious areas – install vegetated buffer strips (i.e. grass, shrubs) 
• Provide covered trash receptacles, spill clean up kits at fueling stations  
• Educate (posters, signage) boaters and other marina users of potential problems 
 

4. INSPECTION PROCEDURES 
 

• Identify areas of runoff that lack vegetation 
• Regularly inspect fueling stations (including tanks and piping), maintenance areas for spills, other 

potential sources of pollution 
• Regularly check (and empty as necessary) fish cleaning stations, sewage pump out stations, trash cans 

 
5. MAINTENANCE PROCEDURES 
 

• Empty trash cans and pump out stations as needed 
• Maintain vegetated areas between the water and work areas 
• Replace spill clean up kits as necessary 

 
6. ADVISORY  
 

• Refer to:  Shipshape Shores and Waters: A Handbook for Marina Operators and Recreational Boaters - 
http://www.epa.gov/owow/nps/marinashdbk2003.pdf 
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MARINA OPERATIONS INSPECTION CHECKLIST 
 
 
Location: __________________________________________________________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

Trash cans, sewage pump out 
stations, fish cleaning stations 

 Full         Yes                     No 
        Yes                    No 

q Empty, dispose of wastes 
properly 

Fueling stations Spills         Yes                     No 
        Yes                     No 

q Clean up 

Vegetated areas Barren soils         Yes                     No 
 

q Re-vegetate 

          Yes                     No 
 

q  

          Yes                     No 
 

q  

          Yes                     No q  
 
 
Date of Inspection ___________________________ Name________________________________ 
 
Frequency______________________ 
 
 
 
Rick\stwtr\insp cklsts 
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CONSTRUCTION AND LAND DISTURBANCE 
POLLUTION PREVENTION/GOOD HOUSEKEEPING PRACTICES 

 
 

1. IDENTIFY IMPACTS TO/ON STORMWATER/RECEIVING WATERS (SURFACE WATERS) 
 

• Sediment runoff (i.e. silt, debris) can affect fish reproduction and habitat 
• Removal of shade trees from stream banks can increase water temperature which can result in 

reduced dissolved oxygen content in streams 
 
2. PROBLEM EVALUATION: ASSESS IMPACT ON RECEIVING WATERS, PRIORITIZE 
 

• Particulate matter – can cause sediment loading 
• Biochemical oxygen demand – increases with temperature, depletes oxygen 

 
3. IDENTIFY (AND CHOOSE APPROPRIATE) SOLUTIONS (BMP's) 
 

• Plan the construction and/or land clearing activities so that soil is not exposed for long periods of 
time 

• Minimize compaction of soils and impervious cover 
• Maximize opportunities for infiltration  
• Install sediment control devices before disturbing soil 
• Limit grading to small areas  
• Stabilize site to protect against sediment runoff  
• Protect against sediment flowing into storm drains  
• Maintain native vegetation (especially near waterways)  
• Install sediment barriers on slopes or divert stormwater 
 

4. INSPECTION PROCEDURES 
 

• Regularly scheduled inspections (of sediment control devices, erosion safeguards) 
• Inspect during storm or snow melt events 
 

5. MAINTENANCE PROCEDURES 
 

• Check/repair all devices that have been installed to ensure protection against erosion 
 

6. ADVISORY 
 

• Refer to NYSDOT guidance information (Environmental Handbook for Transportation 
Operations) 

• NY State Standards and Specifications for Sediment and Erosion Control 
• NY State Stormwater Management Design Manual 
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CONSTRUCTION AND LAND DISTURBANCE INSPECTION CHECKLIST 
 
 
Location: __________________________________________________________________________________________ 
 
 
COMPONENTS/ITEMS TO 

CHECK PROBLEMS OBSERVED MAINTENANCE/REPAIRS 
NECESSARY ACTION 

Sediment control devices  None observed 
In disrepair  

        Yes                     No 
        Yes                    No 

q Install 
q Repair 

Sediment barrier devices 
 
 

None observed 
In disrepair 

        Yes                     No 
        Yes                     No 
 

q Install 
q Repair 

          Yes                     No 
 

q   

          Yes                     No 
 

q  

          Yes                     No 
 

q  

          Yes                     No q  
 
 
Date of Inspection ___________________________ Name________________________________ 
 
Frequency    initial, and as needed (coinciding with storm events) 
 
 
 
 
Rick\stwtr\insp cklsts 
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ABSTRACT
High levels of fecal indicator bacteria (FIB) in

surface waters is a common problem in urban areas
that often leads to impairment of beneficial uses such
as swimming.  Once impaired, common management
and regulatory solutions include development of
Total Maximum Daily Loads (TMDLs) and other
water quality management plans.  A critical element
of these plans is establishment of a “reference” level
of exceedances against which to assess management
goals and TMDL compliance.  The goal of this study
was to provide information on indicator bacteria con-
tributions from natural streams in undeveloped
catchments throughout southern California during
dry weather, non-storm conditions.  To help establish
a regional reference data set, bacteria levels (i.e.,
Escherichia coli, enterococci and total coliforms)
were measured from 15 unimpaired streams in 
10 southern California watersheds weekly for one
full year. Concentrations measured from reference
areas were typically between one to two orders of
magnitude lower than levels found in developed
watersheds.  Nearly 82% of the time, samples did
not exceed daily and monthly bacterial indicator
thresholds.   E. Coli had the lowest daily percent
exceedance (1.5%).  A total of 13.7% of enterococci
exceeded daily thresholds.  Indicator bacteria levels
fluctuated seasonally with an average of 79% of both
enterococci and total coliforms exceedances occurring
during summer months (June-August).  Temperature,
at all sites, explained about one-half the variation in
total coliforms density suggesting that stream temper-
atures regulated bacterial populations.  Accounting for
natural background levels will allow for management
targets that are more reflective of bacterial contribu-
tions from natural sources.  

INTRODUCTION
The presence of fecal indicator bacteria (FIB) in

surface waters is a prevalent concern for many

municipalities, health departments, and regulatory
agencies.  Persistent or excessive bacteria levels
often result in reduced opportunities for beneficial
uses such as swimming, and may lead to waterbodies
being listed as impaired under Section 303(d) of the
Clean Water Act.  Management of impaired water
bodies may involve development of Total Maximum
Daily Loads (TMDLs), issuance of National
Pollutant Discharge Elimination System (NPDES)
permits, or development of water quality plans that
are intended to reduce bacteria levels to a point
where water quality standards are met and beneficial
uses are protected. An important step in the develop-
ment of TMDLs and other water quality manage-
ment plans is to identify all sources of the con-
stituent(s) of concern in order to accurately quantify
loads and set appropriate management or regulatory
targets.  One of the challenges in developing appro-
priate targets is accounting for biogenic inputs, or the
natural contribution from undeveloped catchments. 

Most watersheds consist of both developed and
undeveloped areas, both of which can contribute
bacteria to streams via surface runoff.  Bacteria asso-
ciated with runoff from urban surfaces are well doc-
umented (Gore & Storrie Ltd. and Proctor & Redfern
Ltd. 1981, USEPA 1993).  For example, Stein et al.
(2007) observed that recreational (horse) and agricul-
tural land uses in Los Angeles, CA contributed sub-
stantially higher storm fluxes for E. coli. Additional
investigations by Bay and Schiff (1998), Noble et al.
(2000) and Stein and Tiefenthaler (2005) found fresh-
water outlets such as storm drains to be especially high
contributors of dry weather FIB contamination.

Natural areas can also be a source of bacteria
originating from wildlife, including birds and mam-
mals, pets, and livestock (Griffith et al. 2006).  Grant
et al. (2001) found that enterococci bacteria generat-
ed in a restored wetland had greater effect on coastal
water quality than dry season urban runoff.  The pre-
sumed sources of these bacteria were birds that used

Fecal indicator bacteria levels during
dry weather from southern California
reference streams

Liesl L. Tiefenthaler, Eric D. Stein and
Greg S. Lyon
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the tidal salt marsh as habitat.  Ahn et al. (2005) also
recognized that natural sources could be significant
contributors to total bacteria levels in urban
stormwater in southern California.  However, most
previous studies have focused on either short meas-
urements during or immediately following stormwa-
ter runoff or on bacteria in coastal waters.  Few stud-
ies have attempted to quantify naturally occurring
background levels of bacteria in streams during base-
flow (i.e., non-storm) conditions over an extended
period of time.  This data gap is critical because the
non-storm period is when streams and the coastal
waters they drain to receive the most human use and
thus the potential risk is highest.  

The goal of this study was to establish a “refer-
ence” level of bacteria that can be used to set appro-
priate water quality management targets.  More
specifically, the following questions were addressed:
a)  What are the “background” ranges of concentra-
tions of FIB associated with dry weather runoff from
natural areas?  b) What is the frequency with which
reference FIB levels exceed relevant water quality
standards?  c)  How does seasonality influence
stream FIB levels associated with reference areas?
and d)  How do the ranges of FIB concentrations
associated with reference areas compare with those
associated with urban (developed) areas? 

METHODS

The overall approach to the study was to charac-
terize dry weather bacteria levels at a set of sites 
that is representative of existing natural conditions 
in southern California.  The specific study design
consisted of an intensive sampling regime with col-
lection of weekly dry weather bacteria data for an
entire year.  

Sampling Sites
Fifteen sites were selected for inclusion in the

study based on criteria developed by Stein and
Yoon (2007).  Criteria were designed to ensure that
sampling would capture natural conditions without
influence from any land-based anthropogenic
input.  The criteria included: 1) contributing
drainage area should be at least 95% undeveloped.
2) sites should be in a relatively homogenous set-
ting in terms of underlying geology and landcover,
3) sites should have either year-round or prolonged
dry weather flow to allow sampling during at least
a portion of the dry season, and 4) sites should not
be within watersheds that have burned during the

previous three years.  Catchment land use was
determined by plotting watershed boundaries over
(year 2003) land cover maps from the National
Oceanic and Atmospheric Administration
(NOAA) Coastal Change Analysis Program
(http://www.csc.noaa.gov/crs/lca/ccap.html).  The
15 selected sites are located across 5 counties
(Los Angeles, Orange, Riverside, San Bernardino
and San Diego) and 10 different watersheds: Los
Angeles River, Los Alisos Canyon, Malibu Creek,
Soltice Canyon, San Juan Creek, Santa Ana River,
San Jacinto, Cucamonga, Santa Margarita, and San
Dieguito (Figure 1; Table 1).   

Sampling 
Weekly dry season sampling was conducted at

all 15 sites from May 15, 2006 through May 31,
2007.  A site was eligible for sampling if it had not
received measurable rainfall for at least 24 hours and
flow was no more than 20% above baseflow.
Weekly sampling continued as long as measurable
stream flow was present.  For intermittent streams,
sampling was suspended once the stream was too
low to sample. Based on these criteria, the duration
of sampling ranged from 9 to 55 weeks (Table 1).
Water samples were collected as composite grab
samples, with equivalent volumes collected from
three different points across the stream (approxi-
mately 10, 50, and 90% distance across).  These
samples were taken from the flowing portion of the
streams at a depth sufficient to exclude surface scum
without introducing bottom sediment.  A replicate
water sample was collected in the same way after

Dry season FIB levels in reference streams - 164

Figure 1.  Natural stream sampling sites and their
respective catchments within southern California.

Sampling Site

Catchment Area
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completion of the initial water sample for approxi-
mately 25% of the samples.  A field blank sample
was also collected at each site once per month.  
All water samples were collected in pre-sterilized
125-ml high-density polyethylene (HDPE) sample
bottles.  Collected water samples were immediately
placed on ice and transported to laboratories within 
6 hours of sample collection for subsequent analyses. 

At each sampling location and during each round
of sample collection, water quality readings (i.e.,
temperature (°C), dissolved oxygen (DO) mg/L, pH,
turbidity, and conductivity (µS/cm)) were measured
using hand held field probes (i.e., Orion 125, YSI 63
and Horiba U-10).  Measurements were taken in trip-
licate at each transect.  In addition, physical and bio-
logical parameters of the site and general climatic
conditions were recorded and documented (using
both data forms and photo documentation).  Stream
discharge was measured as the product of the chan-
nel cross-sectional area and flow velocity. Channel
cross-sectional area was measured in the field.  At
each sampling event, velocity was measured using a
Marsh-McBirney Model 2000 flow meter (Frederick,

MD).  The velocity, width, and depth were measured
at three points along each transect.  Flow for each
transect subsection was computed and summed to
obtain a total flow value for the transect.  Values
from three transects were averaged to estimate over-
all flow at each site (Rantz et al. 1982).

Laboratory Analysis 
Water quality samples were analyzed for four

bacteria indicators: E. coli, enterococci, total 
coliforms, and Bacteroides thetaiotaomicron.
Enterococci, total coliforms, and E. coli were meas-
ured by the chromogenic substrate method using
Enterolert  for enterococci and Colilert® for E. coli
and IDEXX® 24-hour for total coliforms.  Eight lab-
oratories cooperated on sample analysis.  Laboratory
intercalibration studies were completed to ensure
consistent methodology, data quality, and repeatabili-
ty among laboratories.  All laboratories had good
repeatability for all three bacterial indicators, and all
results fell within the median log comparability crite-
ria.  The low variability between laboratories indicat-
ed that inter-lab differences should not be a con-
founding factor in interpreting the study results. 

Dry season FIB levels in reference streams - 165

Table 1.  List of natural stream sampling sites, characteristics and their median monthly fecal indicator bacteria
(FIB) densities.
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B. thetaiotaomicron are anaerobic bacteria that
comprise the majority of microorganisms that inhabit
the human digestive tract.  As such, they may be a
more reliable measure of human fecal matter or
pathogens than E. coli (Bernhard and Field 2000).
In the present study, samples were analyzed for
either presence or absence of B. thetaiotaomicron as
a negative control for human bacteria sources.  This
analysis was initiated at a sampling site when the
State of California single-sample water quality
thresholds for both E. coli and enterococci were
exceeded for two consecutive weeks.  The presence
of B. thetaiotaomicron would suggest that bacteria
observed in the surface waters were predominantly
of human origin.  B. thetaiotaomicron was measured
by DNA extraction followed by polymerase chain
reaction (PCR) as described by Brinkman et al. (2003).  

Data Analysis
Three analyses were used to characterize FIB

levels from natural streams.  First, the 30-day geo-
metric means, variances, concentration ranges, and
fluxes were calculated to provide an estimate of
expected baseline bacterial levels.  Flux estimates
facilitated region wide comparisons among water-
sheds of varying sizes.  Flux was calculated as the
ratio of the 30-day geometric mean (geomean) or the
mean yearly bacterial concentration (MPN/100 ml)
and contributing watershed area (km2) at a specific
site.  Second, dry weather FIB concentrations were
compared with California standards for single-sam-
ple and 30-day geomean maximum allowable densi-
ties (Table 2).  Cumulative density frequency plots
(CDFs) were produced to compare observed bacterial
concentrations to the California quantitative standards
and to calculate accumulated relative exceedance per-
centages. Third, water quality statistics from natural
sites were compared with previous data collected
from watercourses draining developed areas of the
greater Los Angeles basin to determine if significant
differences existed between natural and developed
areas (Stein et al. 2007, Stein and Yoon 2007).   

Bacteria data were analyzed for differences
between perennial and intermittent streams, between
developed and undeveloped watersheds, and to
assess temporal patterns.  Differences in concentra-
tion or flux were tested using a one-way analysis of
variance (ANOVA), with a significance level p <0.05
(Sokal and Rohlf 1995).  Differences based on flow
regime were assessed using a Tukey-Kramer post-
hoc test for multiple comparisons; differences

between developed and undeveloped sites were
investigated by comparing median values using a
Kruskal-Wallis one-way ANOVA on ranks.  

Spatial and temporal patterns were also investi-
gated using Pearson’s r correlation coefficient to
determine if strong associations between FIB con-
centrations and continuous variables (i.e., tempera-
ture and flow existed (Helsel and Hirsch 2002); in
this case, the null hypothesis is that the correlation
coefficient is zero. 

RESULTS

Background Bacteria Concentrations and
Fluxes

Annual median bacteria fluxes from the natural
sites were 2 ±1.4 MPN/100 ml/km2, 3 ±1.7
MPN/100 ml/km2, and 106 ±61.4 MPN/100 ml/km2

for E. coli, enterococci, and total coliforms, respec-
tively. E. coli and enterococci median density values
at the natural sites (based on single-sample measure-
ments) were 10 MPN/100 ml and 20 MPN/100 ml
respectively; median density values in the developed
Ballona Creek are typically in the 10 MPN/100 ml
range.  Densities and fluxes were significantly lower
for all indicator bacteria at the natural sites relative
to data from developed areas (p <0.001; Figure 2).    

Only two sites exceeded State water quality stan-
dards for both E. coli and enterococci for two or
more weeks during the year long study. During the
period of exceedance, E. coli levels ranged from 327
to 9804 MPN/100 ml, while enterococci ranged from
388 to 7270 MPN/100 ml.  Repeat exceedances were

Dry season FIB levels in reference streams - 166

Table 2.  State of California marine water quality stan-
dards for fecal indicator bacteria (FIB) as established in
Assembly Bill 411.  Currently a freshwater quality stan-
dard for total coliforms does not exist.
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seen most commonly for enterococci.  In both cases,
the B. thetaiotaomicron samples were negative, sug-
gesting that the bacterial populations represented by
the FIB were probably derived from non-human
sources.

Frequency of Exceedance of Bacteria
Standards at Natural Sites

A total of 18.2% of the indicator bacteria sam-
ples (for all three indicators) from the natural sites
exceeded daily (single-sample) water quality stan-
dards.  Approximately 14% of enterococci exceeded
the daily threshold of 104 MPN/100 ml (Figure 3).
The average enterococci level of these exceedances
was 292 MPN/100 ml, with a maximum of 2098
MPN/100 ml (Orange County) and a minimum of
160 MPN/100 ml (San Bernardino County).  For 
E. coli, 1.5% of the measurements exceeded the 
single-sample standard of 235 MPN/100 ml with a
maximum of 5500 MPN/100 ml and and a minimum
of 241 MPN/100 ml (Orange County).  For total col-
iforms, 3% exceeded the single-sample standard of
10,000 MPN/100 ml.  Table 3 presents a comparison
of E. coli, enterococci, and total coliforms
exceedances by county.

A total of 39% of enterococci samples from the
natural sites exceeded the 30-day geomean water
quality standard of 33 MPN/100 ml.  The average
enterococci level of these exceedances was 
47 MPN/100 ml, with a maximum of 744 MPN/100
ml and a minimum of 3 MPN/100 ml.  For E. coli,
approximately 1% exceeded the 30-day geomean
threshold of 126 MPN/100 ml with a maximum of

146 MPN/100 ml and a minimum of 1 MPN/100 ml
(Orange County).  For total coliforms, 45% exceeded
the 30-day geomean of 1000 MPN/100 ml with a
maximum of 5040 MPN/100 ml and a minimum of
23 MPN/100 ml. 

Temporal and Spatial Patterns in FIB Levels
Bacteria levels for all three indicators were sig-

nificantly higher during the summer than during all
other seasons (p <0.01; Table 4).  Seventy-five per-
cent of enterococci and 83% of total coliforms
exceedances occurred during the summer months

Dry season FIB levels in reference streams - 167

Figure 2.  Comparison of dry weather log10 fecal indica-
tor bacteria (FIB) densities (± standard deviation)
between natural streams in undeveloped watersheds
and developed Ballona creek watershed from May 2006
to May 2007 in southern California.  
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Figure 3.  Dry season fecal indicator bacteria (FIB)
cumulative density frequency plots (CDFs) of natural
streams relative to freshwater quality standards from
May 2006 to May 2007 in southern California.  
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between counties in southern California during the
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(June-August).  For example, 30-day geomeans for
total coliforms were slightly below the water quali-
ty standard in May 2006 with levels approximately
878 MPN/100 ml ±3.2 standard deviance (sd), but
increased substantially during the summer, exceeding
the criterion and peaking in July at 2586 MPN/100 ml
±3.1 sd (Figure 4b).  Total coliform geomeans
decreased gradually throughout the winter, nearing
zero in February 2007 (289 MPN/100 ml ±4.2 sd) as
stream temperatures fell below 10°C before gradual-
ly returning to baseline geomeans throughout spring
2007 (Figure 4a and b).  Similar seasonal patterns
were observed for E. coli and enterococci (Figure 5).  

Perennial vs. Non-perennial Streams
Background bacteria levels differed based on the

duration of stream flow (Table 1).  E. coli and ente-

rococci densities were significantly different in
perennial vs. intermittent streams, but ranges gener-
ally overlapped (p <0.05; Figure 6).  Mean concen-
trations for E. coli and enterococci at perennial
streams were 1.0 ±0.4 and 1.3 ±0.5, respectively.
Intermittent streams had higher mean log10 concen-
trations for E. coli and enterococci (1.6 ±0.5 and 
1.8 ±0.6, respectively).  There were no statistical dif-
ferences between stream types for total coliform den-
sities (mean 2.7 ±0.6 vs. 3.3 ±0.4).   

Relationship of Bacteria Levels to
Environmental Variables

Of the five environmental variables measured
(temperature, conductivity, dissolved oxygen, pH,
turbidity), only stream temperature exhibited a sig-
nificant correlation with seasonal FIB levels.  Water
temperature varied by approximately 5 - 10°C at
each of the sites, reaching a maximum of 28°C on
warm sunny afternoons.  Streams located in the
foothills (Mill Creek, San Bernardino County) and
significantly shaded creeks had the lowest average
temperatures (Table 1).  For example streams in San
Bernardino County ranged from 650 m to 1200 m in
elevation and averaged 12.7°C.  The highest monthly
average water temperatures (20.4°C) were recorded
in Orange County where streams were approximately

Dry season FIB levels in reference streams - 168

Table 4.  Percent single-sample exceedance of fecal
indicator bacteria (FIB) levels in natural streams during
dry weather from May 2006 to May 2007.  Numbers in
bold are significantly different (p <0.01).
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Figure 4.  Mean monthly temperature (°C) and dissolved
oxygen (mg/L) comparison (a) and geometric mean
densities for total coliforms (b) in natural streams in
southern California between May 2006 and May 2007.
These parameters were substantially higher during the
summer (June-August) than all other seasons (p <0.01).
Dotted line indicates the 30-day geometric mean for
total coliforms; all points above the line represent water
quality exceedances for bacteria (b).
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200 m in altitude.  Stream temperature and total 
coliforms had a significantly positive correlation 
(p <0.001, r2 = 0.48; Table 5), with total coliform
densities increasing exponentially at temperatures
above 10°C (r2 = 0.48; Figure 7).  A weaker, but still
significant, positive correlation existed between
stream temperature and E. coli or enteroccoci 
(p <0.04, r2 = 0.20 and p <0.04, r2 = 0.26, respec-
tively).  The Pearson’s r for these correlations was
between 0.2 and 0.3, suggesting that similar process-
es may have controlled the relationship between
stream temperature and FIB.  A strong negative 
correlation existed between DO and both conductivi-
ty and stream temperature (p <0.05, r2 = -0.5 and 
p <0.001, r2 = -0.84, respectively; Table 5).  Dissolved
oxygen concentrations varied inversely with stream
temperatures throughout the study (Figure 4a).
Monthly mean DO concentrations decreased sharply
to approximately 8 mg/L at stream temperatures
above 15°C; concentrations increased to approxi-
mately 11 mg/L at stream temperatures below 10°C.
Few statistically significant relationships existed
among the other physical variables.  

DISCUSSION

Enterococci, E. coli, and total coliforms are com-
monly used indicators of the possible presence of
pathogenic (disease-causing) microorganisms in

streams and the ocean.  As shown in this study, these
FIB can be found in natural streams, with popula-
tions increasing during warm summer months and
persisting through winter.  However, the densities
observed in natural streams were usually below State
water quality objectives, which are set below levels
typically thought to impair beneficial uses (Geldreich
1978, Toranzos 2007).  Furthermore, the absence of
B. thetaiotaomicron indicated that the FIB in refer-
ence streams were likely of non-human origin
(Carson et al. 2005).  There are three possible
sources of FIB observed in natural streams:  External
inputs from sources such as waterfowl, animals, or
soil erosion; internal sources of bacterial growth and
colonization within the stream associated with
decomposition of organic matter; or a combination
of the two (Byappanahalli et al. 2003, Toranzos 2007).

Higher bacteria levels observed during the sum-
mer suggest that factors existed which promote bac-
teria growth and regrowth in streams.  The positive
relationship between temperature and bacteria levels
suggests that heat induced growth may be a con-
tributing factor to seasonally high bacteria levels.  In
addition, warmer temperatures influence the DO

Dry season FIB levels in reference streams - 169
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Figure 5. E.coli and enterococci geometric mean densi-
ties in natural streams in southern California between
May 2006 and May 2007. These densities were substan-
tially higher during the summer (June-August) than all
other seasons.  Dashed lines indicate monthly water qual-
ity standards for E. coli and enterococci.  All points above
the line represent water quality exceedances for bacteria. 
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Figure 6.  Perennial and non-perennial stream compari-
son of log10 fecal indicator bacteria (FIB) densities in
southern California during the present study.  Dotted
line indicates the State single-sample bacterial water
quality criterion.  Boxplots show mean, median, and
25th and 75th percentiles.
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content of the water.  Decreased oxygen solubility
associated with higher temperature may combine
with lower DO levels producing algal blooms, which
have been shown in previous studies to support
growth of E. coli and enterococci in freshwater
(Byappanahalli et al. 2003, Byappanahalli et al.
2007).  These conditions may in turn accelerate
death and decomposition of organic matter in the
stream, further enhancing in situ bacterial growth.
Increases in organic decomposition have been shown
to increase survival and regrowth of enteric bacteria
and viruses (Novotny and Olem 1994).  This hypoth-
esis is further supported by the negative correlation
observed between conductivity and DO.  Conductivity
is closely correlated with total dissolved solids which

are typically comprised of inorganic and organic
substances, a potential source of biological oxygen
demand (BOD).

Higher FIB densities and incidence of water
quality standard exceedances during the summer is
consistent with the observations of others, such as
Noble et al. (2000) and Sieracki (1980).  Nuzzi and
Burhans (1998) compared the responses among indi-
cator bacteria at 143 New York beach sites and
found that survival was longer in the summer, but
that the duration could be mediated by exposure to
UV radiation from sunlight.  More recently, growth
or regrowth of fecal indicator bacteria in tropical and
temperate soils during the summer months has also
been reported (USEPA 2000, Ishii et al. 2006).
Whitman et al. (1999) attributed a gradual increase of
E. coli in water and sand at beaches during summer to
higher survival and growth at warmer temperatures. 

Another explanation for higher FIB levels during
the summer could be higher external sources due to
patterns of use by wildlife and birds.  A number of
studies have shown that wildlife and other animals
can be sources of bacteria in runoff (Baxter-Potter and
Gilliland 1988, Bagshaw 2002, Stein et al. 2007).
Previous studies have quantified that wildlife and bird
feces contain high levels of FIB.  Cox et al. (2005)
measured fecal coliform levels of 103 - 105 CFU/g
from native wildlife in Australian watersheds.  Ricca
and Cooney (1998) reported that droppings from
feral populations of pigeons, geese, and herring gulls
in the environment around Boston Harbor, MA, con-
tained up to 108 CFU/100 ml of enterococci.

Dry season FIB levels in reference streams - 170

Table 5.  Correlation table (r2 values) between water quality variables and fecal indicator bacteria (FIB) during dry
weather in natural streams in southern California between May 2006 and May 2007. 
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Figure 7.  Natural stream temperatures in southern Cal-
ifornia versus total coliform densities during dry weath-
er for an entire year.  Solid line indicates the exponen-
tial trend line.
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Bacteria from wildlife and birds can be associated
with FIB levels in streams used by these animals.
Noblet et al. (2004) found that birds were a likely
source of intermittently high levels of FIB observed
in the lower Santa Ana River watershed and the
nearby surf zone in southern California.  Similarly,
Harwood et al. (2000) reported that animals were the
dominant sources of indicator bacteria at Florida
sample sites with relatively low anthropogenic
impact.  Bacterial source tracking studies conducted
in Michigan suggest that feces from pets and rac-
coons are important contributors to FIB levels in
streams and storm sewers (Ram et al. 2007).
Moreover, bacteria levels appeared to increase in the
late summer and fall coincident with increased rac-
coon den mobility following breeding.   

Decreased stream flow may also contribute to
higher bacteria levels during the summer months.
Although the present study did not demonstrate a
statistically significant relationship between flow and
bacterial densities, in all cases densities increased
exponentially when stream flow decreased below
approximately 0.5 m3/s.  In addition, median annual
bacterial densities were higher in intermittent
streams than in perennial, with the differences being
primarily due to high FIB levels in the period imme-
diately prior to streams drying up.  Despite the dif-
ferences between perennial and intermittent streams,
the annual ranges of observed bacteria levels over-
lapped substantially. Therefore, the combined range
of bacteria levels for perennial and intermittent streams
observed in this study should reflect expected levels
in natural streams throughout southern California.  

Relatively minor perturbations in the contribut-
ing watershed can cause sites to quickly deviate from
background conditions.  Four sites originally consid-
ered, but later rejected from the present study had
bacteria levels 2 - 3 log units greater than the natural
sites that were retained.  Natural streams had signifi-
cantly lower bacteria concentration levels than all
other streams (p <0.001), and minor perturbation
streams had significantly lower levels than Ballona
Creek (p <0.001; Figure 8).  The watersheds of these
four sites were almost entirely natural open space,
but had small portions subject to agricultural or
transportation related runoff.  In one instance, a por-
tion of the contributing watershed had been affected
by a recent fire.  These small perturbations in the
watershed led to dramatic changes in bacteria levels
resulting in increasingly non-reference site condi-
tions.  Although these sites were not included in the

analysis of background conditions, they provide
valuable insight into the sensitivity of natural water-
sheds to small increases in anthropogenic sources. 

Although this study focused on background FIB
levels during dry weather (non-storm) conditions,
comparison of these results to background levels in
stormwater is important because FIB are major con-
stituents of concern in stormwater runoff that can
result in impairment of receiving waters (Noble et al.
2003, Schiff et al. 2003, Stein and Tiefenthaler
2005).  Stein and Yoon (2007) reported stormwater
geometric mean FIB levels from natural streams of
125, 140, and 4,460 MPN/100 ml for E. coli, entero-
cocci, and total coliforms, respectively.  These levels
are generally 1.5 - 2 log units higher than geomean
levels observed in this study during dry weather con-
ditions (p <0.001; Figure 9).  As is the case in urban
areas, bacteria levels in natural systems are signifi-
cantly lower during dry weather conditions than dur-
ing storms, although the higher levels observed dur-
ing storms are much more transient in nature.
Griffith et al. (2006) reported that one-fifth of all
samples collected within three days of rainfall from
beaches at the bottom of natural catchments exceed-
ed water quality thresholds for at least one bacterial
indicator.  Analogous measurements collected three
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Figure 8.  Distribution of log E. coli, enterococci, and
total coliforms concentrations in natural streams,
streams with minor perturbations, and in the Ballona
Creek watershed in southern California.
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days following recorded rainfall in natural streams is
warranted to further characterize “background” bac-
terial contamination in southern California reference
waters following storms.  

The results of this study indicate that streams in
undeveloped watersheds contain low levels of FIB of
non-human origin. Whether the levels observed pose
a potential health risk is an important management
question.  Wade et al. (2003) reviewed 27 studies
and concluded that E. coli levels between 45 and 170
CFU/100 ml in freshwater pose a relative human
health risk level of 1.22 (i.e., low level risk).  The
present study observed 30-day geomean E. coli lev-
els ranging from 2 - 138 MPN/100 ml, with an over-
all 30-day geometric mean of 41 ±20 MPN/100 ml.
Because the mean levels observed in this study were
below the “low risk” range reported by Wade et al.
(2003), it could be inferred that background levels in
natural streams have a low likelihood of posing a
human health risk.  However, this inference should
be made with caution based on previous exposure
and risk studies conducted in undeveloped areas

known to receive wastewater or stormwater dis-
charges containing human fecal sources.  Moreover,
further study is required to more fully understand the
relationship between background FIB levels and the
contribution of E. coli as an indicator of non-human
fecal sources and its implication in management
decisions regarding human health risks.
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Introduction 

Background 
Many communities, ranging from highly developed cities to newly developing towns, are 
looking for ways to assure that the quality of their rivers, streams, lakes, and estuaries is 
protected from the impacts of development and urbanization.  Traditional development 
practices cover large areas of the ground with impervious surfaces such as roads, driveways, 
and buildings. Once such development occurs, rainwater cannot infiltrate into the ground, 
but rather runs offsite at levels that are much higher than would naturally occur.  The 
collective force of such rainwater scours streams, erodes stream banks, and thereby causes 
large quantities of sediment and other entrained pollutants to enter the water body each time 
it rains.   

In addition to the problems caused by stormwater and nonpoint source runoff, many older 
cities (including many of the largest cities in the United States), have combined sewage and 
stormwater pipes which periodically and in some cases frequently overflow due to 
precipitation events.  In the late 20th century, most cities that attempted to reduce sewer 
overflows did so by separating combined sewers, expanding treatment capacity or storage 
within the sewer system, or by replacing broken or decaying pipes.  However, these practices 
can be enormously expensive and take decades to implement.  Moreover, piped stormwater 
and combined sewer overflows (“CSOs”) may also, in some cases, have the adverse effects 
of upsetting the hydrological balance by moving water out of the watershed, thus bypassing 
local streams and ground water.  Many of these events also have adverse impacts and costs 
on source water for municipal drinking water utilities.  

A set of techniques, technologies, approaches and practices—collectively referred to as 
“green infrastructure”—can be used to eliminate or reduce the amount of water and 
pollutants that run off a site and ultimately are discharged into adjacent water bodies.  As 
cities move towards sustainable infrastructure, green infrastructure can be a valuable 
approach. 

“Green infrastructure” is a relatively new and flexible term, and it has been used differently 
in different contexts. Thus, to date, there is no universally established definition of the term.  
For example, Benedict and McMahon, in their book Green Infrastructure (Island Press, 
2006), have defined it broadly as “an interconnected network of natural areas and other open 
spaces that conserves natural ecosystem values and functions, sustains clean air and water, 
and provides a wide array of benefits to people and wildlife.”  However, for the purposes of 
our efforts to implement the Green Infrastructure Statement of Intent (discussed below), we 
intend the term “green infrastructure” to generally refer to systems and practices that use or 
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mimic natural processes to infiltrate, evapotranspirate (the return of water to the atmosphere 
either through evaporation or by plants), or reuse stormwater or runoff on the site where it is 
generated. 

What is Green Infrastructure? 
Green infrastructure is management approaches and technologies that utilize, enhance and/or 
mimic the natural hydrologic cycle processes of infiltration, evapotranspiration and reuse.  
Green infrastructure approaches currently in use include green roofs, trees and tree boxes, 
rain gardens, vegetated swales, pocket wetlands, infiltration planters, porous and permeable 
pavements, vegetated median strips, reforestation/revegetation, and protection and 
enhancement of riparian buffers and floodplains.  Green infrastructure can be used almost 
anywhere soil and vegetation can be worked into the urban or suburban landscape.  Green 
infrastructure also includes decentralized harvesting approaches, such as the use of rain 
barrels and cisterns to capture and re-use rainfall for watering plants or flushing toilets.  
These approaches can be used to keep rainwater out of the sewer system so that it does not 
contribute to a sewer overflow and also to reduce the amount of untreated runoff discharging 
to surface waters.  Green infrastructure also allows stormwater to be absorbed and cleansed 
by soil and vegetation and either re-used or allowed to flow back into groundwater or surface 
water resources. 

In managing wet weather, green infrastructure practices, like all types of practices, need to be 
implemented at multiple scales:  site, neighborhood, and regional or watershed.  The most 
beautifully designed site, even if multiple green infrastructure practices are used, may 
actually result in an overall increase in impervious surfaces and thus stormwater discharges, 
if new or expanded roads, parking lots and commercial development are needed to serve it.  
For that reason, we include approaches such as infill, redevelopment and preserving natural 
areas in our suite of green infrastructure approaches.  For more information on specific green 
infrastructure practices and how they function, visit:  
http://www.epa.gov/npdes/greeninfrastructure. 

Green Infrastructure Benefits 
Green infrastructure has a number of environmental and economic benefits in addition to 
reducing the volume of sewer overflows and runoff.   

•	 Cleaner Water – Vegetation, green space and water reuse reduce the volumes of 
stormwater runoff and, in combined systems, the volume of combined sewer overflows, 
as well as reduce concentrations of pollutants in those discharges. 

•	 Enhanced Water Supplies – Most green infiltration approaches involve allowing 
stormwater to percolate through the soil where it recharges the groundwater and the base 
flow for streams, thus ensuring adequate water supplies for humans and more stable 
aquatic ecosystems.  In addition, capturing and using stormwater conserves water 
supplies. 

•	 Cleaner Air – Trees and vegetation improve air quality by filtering many airborne 
pollutants and can help reduce the amount of respiratory illness.  Transportation and 
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community planning and design efforts that facilitate shorter commute distances and the 
ability to walk to destinations will also reduce vehicle emissions. 

•	 Reduced Urban Temperatures – Summer city temperatures can average 10ºF higher than 
nearby suburban temperatures.  High temperatures are also linked to higher ground level 
ozone concentrations. Vegetation creates shade, reduces the amount of heat absorbing 
materials and emits water vapor – all of which cool hot air.  Limiting impervious surface 
and using light colored impervious surfaces (e.g., porous concrete) also mitigate urban 
temperatures.   

•	 Moderate the Impacts of Climate Change – Climate change impacts and effects vary 
regionally, but green infrastructure techniques provide adaptation benefits for a wide 
array of circumstances, by conserving and reusing water, promoting groundwater 
recharge, reducing surface water discharges that could contribute to flooding.  In 
addition, there are mitigation benefits such as reduced energy demands and carbon 
sequestration by vegetation. 

•	 Increased Energy Efficiency – Green space helps lower ambient temperatures and, when 
incorporated on and around buildings, helps shade and insulate buildings from wide 
temperature swings, decreasing the energy needed for heating and cooling.  Further, 
diverting stormwater from wastewater collection, conveyance and treatment systems 
reduces the amount of energy needed to pump and treat the water.  Energy efficiency not 
only reduces costs, but also reduces generation of greenhouse gases. 

•	 Source Water Protection – Green infrastructure practices provide pollutant removal 
benefits, thereby providing some protection for both ground water and surface water 
sources of drinking water. In addition, green infrastructure provides groundwater 
recharge benefits. 

•	 Community Benefits – Trees and plants improve urban aesthetics and community 
livability by providing recreational and wildlife areas.  Studies show that property values 
are higher when trees and other vegetation are present. 

•	 Cost Savings – Green infrastructure may save capital costs associated with paving, 
creating curbs and gutters, building large collection and conveyance systems, and digging 
big tunnels and centralized stormwater ponds; operations and maintenance expenses for 
treatment plants, pumping stations, pipes, and other hard infrastructure; energy costs for 
pumping water around; cost of treatment during wet weather; and costs of repairing the 
damage caused by stormwater, such as streambank restoration.   

National Collaboration on Green Infrastructure 
On April 19, 2007 the Green Infrastructure Statement of Intent (Appendix B) was entered 
into and between: the U.S. Environmental Protection Agency (EPA); National Association of 
Clean Water Agencies; Natural Resources Defense Council; the Low Impact Development 
Center; and the Association of State and Interstate Water Pollution Control Administrators.  
The Statement of Intent also recognized the support of all signatories of the Stakeholder 
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Statement of Support for Green Infrastructure (Appendix C), which continues to garner 
interest and new signatories. 

The objectives of the Statement of Intent are to:  
•	 Affirm the belief by the signatory organizations in the value of green infrastructure as 

both a cost effective and an environmentally preferable approach to reduce stormwater 
and other excess flows entering combined or separate sewer systems in combination with, 
or in lieu of, centralized hard infrastructure solutions;  

•	 Establish a framework for working together to advance an understanding of green 
infrastructure as a tool for reducing overflows from sewer systems and stormwater 
discharges and to encourage and promote their wider application; 

•	 Identify partnership opportunities between the signatory organizations;  
•	 Develop strategies to promote the use of green infrastructure by cities and utilities as an 

effective and feasible means of reducing stormwater pollution and sewer overflows such 
as: 

•	 Developing models for all components of green infrastructure and make them 
available nationwide. 

•	 Exploring opportunities and incentives for the use of green infrastructure 
provisions in municipal separate storm sewer system (MS4) permits and CSO 
Long Term Control Plans (LTCPs), including as a component of injunctive relief 
provisions of enforcement actions;  

•	 Developing memoranda and guidance materials, including language for the 
National Pollutant Discharge Elimination System (NPDES) Permit Writer’s 
Manual, that would explain how regulatory and enforcement officials should 
evaluate and provide appropriate credit for the use of green infrastructure in 
meeting Clean Water Act requirements;  

•	 Recognizing the most effective and innovative uses of green infrastructure to 
meet Clean Water Act goals through EPA awards or recognition programs;  

•	 Providing technical assistance, training, and outreach to potential users of green 
infrastructure, including states, cities, counties, utilities, environmental and public 
health agencies, engineers, architects, landscape architects, planners and 
nongovernmental organizations; 

•	 Establishing a web-based green infrastructure resource center at EPA to assist 
communities in complying with requirements for combined sewer overflows and 
municipal stormwater permits and evaluating the multiple environmental benefits 
that green infrastructure can provide; and 

•	 Developing tools to assist local green infrastructure programs with outreach, 
training, model development and application, planning and design, monitoring, 
and plan review. 

Purpose of the Action Strategy 
The purpose of this action strategy is to set forth a collaborative set of actions among the 
signatory organizations to both the Statement of Intent and the Statement of Support in 
order to promote the benefits of using green infrastructure in mitigating overflows from 
combined and separate sewers and reducing runoff, by encouraging the use of green 
infrastructure as prominent components of combined and separate sewer overflow (CSO & 
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SSO) plans, municipal stormwater (MS4) programs, and nonpoint source and watershed 
planning efforts.  This action strategy outlines the efforts that the partners feel are important 
in bringing green infrastructure technologies and approaches into mainstream wet weather 
management.  

This Green Infrastructure Action Strategy also represents one of the key actions that EPA is 
undertaking to address projected impacts of climate change.  The EPA Office of Water has 
developed the draft National Water Program Strategy: Response to Climate Change which 
will soon be released for public comment.  Green Infrastructure is one strategy that 
communities can use to adapt water and wastewater management in the face of changing 
hydrologic cycles. 
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The Green Infrastructure Action Strategy 

This green infrastructure action strategy includes seven major areas for which objectives and 
tasks are being developed and implemented:  

o Research 
o Outreach and Communications 
o Tools 
o Clean Water Act Regulatory Support 
o Economic Viability and Funding 
o Demonstrations and Recognition 
o Partnerships 

Specific project plans for some areas and activities are well defined, and even underway in 
some cases.  In other areas, tasks and activities are only generally laid out, and additional 
effort will be undertaken to develop the project plan and begin implementation.  The core 
partners group for development of this action strategy preferred this approach, as it made it 
possible to begin work immediately on efforts with widespread support, rather than waiting 
for development and finalization of this action strategy document. 

In fact, this action strategy is a living document.  It will be regularly updated as activities and 
priorities evolve. In all areas, but especially in areas where action is not well-defined, we 
welcome input from anyone or any organization with ideas, energy or resources to develop 
specific tasks.  This is truly a collaborative effort, and new partners willing to take leadership 
in specific areas can only strengthen the outcomes. 

The various components of this action strategy have been developed and will be 
implemented by different partners or combinations of partners.  Many of them are 
collaborative. Some are being undertaken by individual organizations, if particular tasks fall 
squarely within their provinces. Further, not all tasks will be initiated immediately, but initial 
priorities have been identified in this action strategy.  

The Steering Committee, the core coordinating group of this green infrastructure effort, is 
comprised of representatives from American Rivers, the Association of State and Interstate 
Water Pollution Control Administrators (ASIWPCA), the Low Impact Development (LID) 
Center, the National Association of Clean Water Agencies (NACWA), the Natural Resources 
Defense Council (NRDC) and U.S. EPA. 
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I. Research 

Because many green infrastructure management practices are relatively new, there is little 
quantitative data on performance and effectiveness.  

Goal:  Ensure that potential adopters of green infrastructure approaches have the necessary 
information to make the transitions on multiple fronts, e.g., technically, administratively, 
financially. 

Objective I.1:  Develop protocols to quantify multiple benefits of green infrastructure 
practices. 

Description:  Develop standard protocols/methods for co-assessing benefits from 
green infrastructure practices (energy savings, carbon sequestration, urban heat island 
reduction, water conservation, air quality, property values, biodiversity) along with 
water quality and quantity benefits. 

Priority:	 High 

Responsible Entities:  Co-leads: EPA, Low Impact Development Center 

Timeframe: 	 Underway FY07. Complete TBD. 

Contact:	 Jenny Molloy, U.S. EPA 

Chris Kloss, Low Impact Development Center 


Objective I.2:  Assess and quantify multiple benefits of green infrastructure. 

Description: Compile existing data. Assess and quantify multiple benefits of green 
infrastructure (water quality and quantity along with benefits noted above), with side-
by-side comparisons to gray infrastructure approaches to managing wet weather.  
Consider also water quality benefits derived by eliminating or reducing utilization of 
collection systems that transport pathogens, etc. to receiving waters. 

Priority:	 High 

Responsible Entities:  Co-leads:  EPA, Low Impact Development Center, and other 
interested parties are encouraged to participate 

Timeframe: 	 Dependent upon development of protocols for co-assessment. 

Contact:	 Jenny Molloy, U.S. EPA 

Chris Kloss, Low Impact Development Center 


10 

0042758



 

 

 

 

 
  

 
 

  
  
  

Objective I.3:  Identify and fill green infrastructure-related research gaps. 

Description:  Convene a research forum to identify green infrastructure-related 
research gaps, and identify mechanisms for filling those gaps. 

Priority:	 High 

Responsible Entities:  Co-leads: U.S. EPA, Water Environment Research 
Foundation, Low Impact Development Center 

Timeframe: 	 Conference in January 2008 

Contact:	 Jenny Molloy, U.S. EPA 
Dan Murray, U.S. EPA 
Jeff Moeller, Water Environment Research Foundation 
Chris Kloss, Low Impact Development Center 
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II. Outreach and Communication 

As is typical of new technological approaches, implementers often need to understand 
available technologies, benefits and performance of these new mechanisms, and how to 
design, build, incorporate, implement and maintain new management systems.  In addition, it 
is sometimes necessary to develop or modify administrative, logistical and institutional 
frameworks for doing things in a new way. 

Goal:  Ensure that potential implementers of green infrastructure approaches have the 
necessary information to make the transitions on multiple fronts, e.g., technically, 
administratively, financially. 

Objective II.1:  Establish a web-based Green Infrastructure resource center.  This resource 
center will be a clearinghouse for all types of information, e.g., technical, regulatory, 
funding, research, tools, case studies. 

Description:  The Green Infrastructure resource center was established in July 2007. 
(www.epa.gov/npdes/greeninfrastructure). This website serves as an informational 
clearinghouse for people interested in learning about green infrastructure.  The goal is 
to create a site for people with varying levels of interest and expertise, and will be 
designed so that visitors can quickly access information that is substantive and up-to
date. The site will be divided into several sub-sections, including: 

• General Information (background information about the collaborative effort; 
benefits of green infrastructure; basic definitions) 

• Case Studies (catalog of green infrastructure initiatives, pilot programs, and 
demonstration projects that have been completed or are underway)  

• Performance Data (publications, reports and calculators that quantify the 
performance capabilities of green infrastructure practices) 

• Funding & Incentives (links to sources of funding for green infrastructure 
projects; compilation of incentives that cities/municipalities have adopted to 
promote green infrastructure) 

• Resources (links to other sources of information)Additional components will be 
added, and the website will be kept current. 

Priority:	 High 

Responsible Entities:  Lead:  U.S. EPA. Co-lead: National Association of Clean 
Water Agencies, Low Impact Development Center, American Rivers. 

Timeframe: 	 Underway. Basic framework July 2007; more in-depth information, 
  and sophisticated tools ongoing. 

Contact: Greg Voigt, U.S. EPA, ORISE Fellow 
Nathan Gardner-Andrews, National Association of Clean Water  

Agencies 
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Objective II.2:  As noteworthy activities, products or accomplishments, occur, publish a 
brief periodical newsletter. 

Description:  Publish a 1 sheet (2 pages) newsletter on a semi-regular basis, of 
noteworthy activities, production of tools and technical guidebooks, new data, and 
other accomplishments.  The periodical will not be held to a specific publication 
schedule, but will be used as a primary means to keep  all partners updated on 
progress. The periodical will be distributed to all signatories of the Statement of 
Support, and placed on the website. 

Priority:	 Medium 

Responsible Entities:  Lead:  U.S. EPA. Associates:  all partners who would like to 
publicize accomplishments 

Timeframe: 	 Underway. Ongoing. 

Contact:	 Jenny Molloy, U.S. EPA, Office of Wastewater Management 

Objective II.3:  Partner with organizations and conference organizers to include green 
infrastructure on the agendas of major national and regional meetings and forums. 

Description:	  Work with national and regional organizations to include various 
aspects of green infrastructure on conference agendas. 

Priority:	 High 

Responsible Entities:  All partners, including American Rivers, Association of State 
and Interstate Water Pollution Control Administrators, the Low Impact Development 
Center, National Association of Clean Water Agencies, Natural Resources Defense 
Council and U.S. EPA 

Timeframe: 	 Ongoing. 

Contact:	 Jenny Molloy, U.S. EPA 

Neil Weinstein, Low Impact Development Center 
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III. Tools 

One reason for the slow incorporation of green infrastructure practices into mainstream 
management designs is because the tools—including predictive and design models that 
would facilitate incorporation into designs, or the protocols for undertaking other analyses— 
generally do not include green infrastructure layers or modules.  Engineers and others use 
well-established standard models and design paradigms, and until those tools can be updated 
with standard sets of assumptions and other information, green infrastructure practices are 
unlikely to move into the realm of standard approaches to managing wet weather. 

Goal:  Ensure that potential adopters of green infrastructure approaches have the necessary 
tools to make the transitions on multiple fronts, e.g., technically, administratively, 
financially. 

Objective III.1:  Establish models and modeling protocols that quantify discharge volume 
and pollutant reductions of green infrastructure practices (in combination with each other and 
gray infrastructure practices) at site, sewershed, and system-wide scales.   

Description:  This initiative will involve developing a technical support document on 
integrating green infrastructure technologies into commonly used models and 
calculators used to plan and design wet weather controls.  This effort will consider 
components that incorporate factors for climate change.  Another consideration will 
be to ensure the availability of the necessary modeling tools for designing green 
infrastructure solutions.  This initiative will involve compiling information on 
existing models that will fill this need and developing model and calculator 
components to fill the gaps.       

Priority:	 High 

Responsible Entities:  Lead:  U.S. EPA. Associates:  Low Impact Development 
Center 

Timeframe: 	 Underway. Complete by September 2008. 

Contact:	 Robert Goo, U.S. EPA, Office of Wetlands, Oceans & Watersheds 
Chris Kloss, Low Impact Development Center 
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Objective III.2:  Develop a guidebook for municipalities on implementing green 
infrastructure.  

Description:  Develop a guidebook for municipalities that includes a decision-tree 
for selecting/applying green infrastructure approaches for new development, 
redevelopment and retrofits (including performance and cost factors), master planning 
considerations, site planning and design review specifications, operation and 
maintenance needs, model codes and ordinances (including removing obstacles in 
current codes and ordinances), incentives and funding, tracking and evaluation 
protocols, and marketing.  The guidebook will include important aspects of 
retrofitting and redeveloping in ultra-urban areas, as well as case studies documenting 
how other local governments have rewritten or created new stormwater codes, 
regulations or policies to encourage or require the management of stormwater runoff 
using controls that infiltrate, reuse and evapotranspirate.  The guidebook will provide 
lessons learned about barriers, implementation, partnerships and incentives, as well as 
data on total build out and quantifiable results 

Priority: High 

Responsible Entities:  Co-leads: U.S. EPA; National Association of Clean Water 
Agencies; American Rivers 

Timeframe: Complete 2008-2009. 

Contact: Abby Hall, U.S. EPA, ORISE Fellow 

Objective III.3:  Develop design standards and drawings for homeowners and property 
owners that can be shared with designers, contractors and builders. 

Description:  Individuals and organizations choosing to implement green 
infrastructure technologies often have difficulty conveying the purpose and 
possibilities for designing site features to manage stormwater runoff.  Outreach 
materials would include simple drawings and images alongside design specifications 
for managing certain volumes per square feet of imperviousness. Materials should be 
printed in English and Spanish.  

Priority: Medium 

Responsible Entities:  Co-leads: EPA, and other interested parties are encouraged to 
participate 

Timeframe: Begin in FY08. 

Contact: Jamal Kadri, U.S. EPA 
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Objective III.4:  Develop bid specification language for green infrastructure practices, to 
make it easier for projects to accurately bid construction activities utilizing green 
infrastructure technologies. 

Description:  Individuals and organizations choosing to implement green 
infrastructure technologies often have difficulty accurately bidding the project 
because of their inexperience with the technology.  Model bid specifications will 
articulate specific provisions, outcomes, etc. 

Priority: High 

Responsible Entities:  Co-leads: EPA; and other interested parties are encouraged to 
participate 

Timeframe: Begin in FY08. 

Contact: Greg Voigt, U.S. EPA, ORISE Fellow 
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IV. Clean Water Act Regulatory Support 

There is a misperception by many that regulatory programs do not allow the use of green 
infrastructure.  In actuality, regulatory programs generally allow the use of management 
practices that will meet the necessary water quality/environmental outcome(s).  In practice, 
regulatory programs often facilitate the proliferation of standard gray infrastructure simply 
because that is the technology with which the regulated community and the regulators are 
familiar.  

Goal: Clarify for regulators and the regulated community how Clean Water Act provisions 
can facilitate implementation of green infrastructure approaches.  Make specific efforts to use 
NPDES-related mechanisms to facilitate near-term implementation. 

Objective IV.1:  Clarify for regions and states that there is nothing in regulations or statutes 
precluding the use of green infrastructure solutions in various regulatory programs, and 
provide direction to promote utilization of green infrastructure approaches in lieu of, or in 
combination with, gray infrastructure approaches. 

Description:  Issue joint memo from Water Permits Division and Water Enforcement 
Division, to regional and state NPDES permit and enforcement program managers 
clarifying that green infrastructure approaches are acceptable controls for CSOs, 
stormwater and other discharges within the Clean Water Act frameworks, subject to 
the same frameworks and requirements. 

Priority: High 

Responsible Entities:  EPA Water Permits Division and Water Enforcement 
Division 

Timeframe: Completed.  Memo issued August 16, 2007. 

Contact: Gary Hudiburgh, U.S. EPA 

Objective IV.2:  Develop model permit language for MS4 permits that will specifically 
incorporate green infrastructure management practices into municipal stormwater programs.  
Conduct pilot tests of the model language in permits, as appropriate. 

Description:  Draft language that can be incorporated into MS4 permits to focus 
stormwater management on processes of infiltration, reuse and evapotranspiration, 
and simultaneously consider both site design and community design/regional issues.  
Develop accompanying justification for permit fact sheets and accompanying 
guidance for permittees.  Conduct pilots with select states and regions, including 
providing direct permit writing technical assistance, as necessary.  

Priority: High 
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Responsible Entities:  U.S EPA and relevant states as pilots are initiated. 

Timeframe: 	 Underway. Pilots with West Virginia and Tennessee 2007 and 2008.   

Contact:	 Jenny Molloy, U.S. EPA 

Lynn Richards, U.S. EPA 

Robert Goo, U.S. EPA 


Objective IV.3:  Develop a guidebook for state and regional NPDES programs (permitting 
and enforcement) on facilitating the use of green infrastructure via regulatory programs. 

Description:  This guidebook will discuss considerations for evaluating green 
infrastructure approaches as part of a regulatory program.  The guidebook will 
provide information about how to incorporate green infrastructure approaches for wet 
weather programs in permits, long term control plans (LTCP), and settlements 
(Supplemental Environmental Programs (SEPs) and injunctive relief).  The 
guidebook will describe the elements of these documents and provide examples of 
existing permits, LTCPs and settlements with relevant provisions.  The guidebook 
will articulate review criteria to help ensure that the feasibility of green infrastructure 
approaches is always considered during design and review stages. 

Priority:	 High 

Responsible Entities:  U.S. EPA, NACWA, NRDC, ASIWPCA, LID Center, 
American Rivers 

Timeframe: 	 Complete by summer 2008. 

Contact:	 Gary Hudiburgh, U.S. EPA 

Objective IV.4:  Provide guidance on green infrastructure stormwater technologies and the 
interface with underground injection control (UIC) regulations for class V wells.  

Description:  Clarify which infiltration measures are classified as class V wells, and 
therefore subject to underground injection control requirements to protect 
groundwater quality. Provide guidance to EPA and state regulatory programs.  
Provide guidance to adopters of infiltration techniques regarding their regulatory 
obligations, where appropriate. 

Priority:	 High 

Responsible Entities:  U.S. EPA 
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Timeframe: 	 Spring 2008. 

Contact:	 Jeff Jollie, U.S. EPA 

Greg Voigt, U.S. EPA, ORISE Fellow 


Objective IV.5:  Continue training to municipal officials and others who operate MS4s, 
combined sewers and other wet weather programs.  

Description:  A one-day training on using green infrastructure to help manage wet 
weather regulatory programs was piloted in northern Kentucky in September 2007 for 
about 100 people. The training program included technology and policy components.  
This training will be provided in other municipalities as requested.   

Priority:	 High 

Responsible Entities:  U.S. EPA, Low Impact Development Center 

Timeframe: 	 Ongoing. 

Contact:	 Gary Hudiburgh, U.S. EPA 

Chris Kloss, Low Impact Development Center 


Objective IV.6:  Collaborate on development of a CSO long term control plan (LTCP).  

Description:  There are currently several communities in the process of developing 
LTCPs that may be good candidates for a model ‘green’ plan.  Identify one or two 
good candidates and provide tools and assistance necessary to incorporate green 
infrastructure controls into the LTCP. 

Priority: High 

Responsible Entities:  U.S. EPA, and interested state NPDES programs and 
municipal operators are encouraged to participate 


Timeframe: Commence FY08. 


Contact: Gary Hudiburgh, U.S. EPA 
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V. Economic Viability and Funding 

Practitioners are often reticent to adopt new approaches without adequate documentation that 
these approaches are economically viable and demonstration of the economic advantages of 
employing approaches that provide multiple benefits.  In addition, municipalities and other 
entities interested in green infrastructure are often dissuaded from pursuing projects because 
of lack of available funds.  This can be particularly true for smaller communities that are 
already struggling with a lack of resources to meet ever increasing municipal demands.   

Goal:  Document and/or quantify the multiple benefits of using green infrastructure.  Ease 
the financial burden on municipalities that are interested in implementing green infrastructure 
practices and technology but lack the necessary financial resources  

Objective V.1:  Document capital expenditures, administrative and life cycle costs; compare 
to traditional gray-infrastructure costs. Consider new construction versus retrofits.  Consider 
regional averages and ranges. Consider individual practices as well as combinations of 
practices. 

Description:  Develop protocols for making standard cost evaluations of green 
infrastructure practices.  Compile information on capital and life cycle costs and 
include cost savings derived from reducing curb, gutter, paving materials, O&M, 
dredging, channel restoration, drinking water treatment costs, etc.   

Priority: High 

Responsible Entities:  U.S. EPA and interested parties are encouraged to participate 

Timeframe:   Begin FY08 

Contact: Robert Goo, U.S. EPA 

Objective V.2:  Document types of incentives and financing mechanisms that communities 
can use through a review of strategies used by municipalities with well-established green 
infrastructure policies. 

Description:  Compile information on the types of incentives that communities are 
and can use to facilitate and encourage the use of green infrastructure approaches.  
Compile case studies from institutionalized green infrastructure programs, including 
examples of stormwater fee structures, taxes, interagency contributions, etc. 

Priority: High 

Responsible Entities:  Co-leads: U.S. EPA, American Rivers, Environmental 
Finance Center 
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Timeframe: Underway. Complete FY08. 

Contact: Abby Hall, U.S. EPA , ORISE Fellow 

Objective V.3:  Clarify those existing grant and loan programs that local governments and 
other entities can use to help fund green infrastructure projects.  Work to make green 
infrastructure a priority.   

Description:  Create a list of those existing grant programs that could be used to fund 
green infrastructure projects and work with those programs to make green 
infrastructure projects a high priority for funding.  Work especially to enhance use of 
State Revolving Fund (SRF) funds for green infrastructure solutions to wet weather 
problems. 

Priority: Medium 

Responsible Entities:  U.S. EPA (Lead) and other partners as grant opportunities 
become known 

Timeframe: Begin Summer 2007 and ongoing 

Contact: Greg Voigt, U.S. EPA, ORISE Fellow 
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VI. Demonstrations and Recognition 

Publicizing projects, robust data, experiences, and lessons learned and other information will 
begin to help familiarize potential adopters with green infrastructure practices that have 
successful track records.  Recognizing exceptional and successful projects will provide an 
incentive for adopters to use more green infrastructure.  Existing and new projects provide 
great opportunities to gather additional data and information for demonstration and 
recognition projects. 

Goal:  Use existing projects and develop several new green infrastructure pilot projects to 
carefully design studies to answer many of the questions outlined in this action strategy (e.g., 
documenting costs, quantifying other benefits, developing models, gathering performance 
data). 

Objective VI.1:  Develop a catalog of green infrastructure case studies. 

Description:  This web-based catalog will build on the Natural Resources Defense 
Council’s Rooftops to Rivers (June 2006, 
http://www.nrdc.org/water/pollution/rooftops/rooftops.pdf) and include documented 
costs (capital and operation and maintenance), benefits/performance and other 
relevant information.  This catalog will be broken out by regional, neighborhood, and 
site-specific scales and may include examples from Leadership in Energy and 
Environmental Design (LEED) for Neighborhood Development and municipalities 
included in the policy development handbook.  A Stormwater on Brownfields fact 
sheet may also elicit case studies of green infrastructure on brownfield sites and in 
ultra-urban settings. 

Priority: Medium 

Responsible Entities:  Co-leads: U.S. EPA, Low Impact Development Center, 
Natural Resources Defense Council 

Timeframe: Begin developing case studies during FY07 and continue in FY08. 

Contact: Greg Voigt, U.S. EPA, ORISE Fellow 

Objective VI.2:  Expand the Washington, D.C., green build-out model to include other green 
infrastructure practices, and make publicly available.  

Description:  Expand the model to include use of pervious or permeable pavement, 
rain gardens and other vegetated solutions for volume and pollution reduction 
estimates, specifically those practices that infiltrate, reuse and evapotranspirate 
stormwater.  This work involves research, method development and application.  
Methodology will be transferable. 
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Priority:	 High 

Responsible Entities:  U.S. EPA; District of Columbia Washington Area Sewer and 
Water Authority (WASA); Limno-Tech 

Timeframe: Commence August 2007.  Complete spring 2008. 

Contact: Jenny Molloy, U.S. EPA 

Objective VI.3:  Using the expanded Washington, D.C., green build-out model, reconvene 
the advisory team to develop an implementation strategy.  

Description:  Reconvene the D.C. Green Build-Out Advisory Team to develop a 
strategy for implementing a full-scale demonstration in a pilot sewershed.   

Priority:	 Medium 

Responsible Entities:  D.C. Washington Area Sewer and Water Authority, D.C. 
Department of Environment 

Timeframe:  Following completion of Objective V.2 

Contact: Nancy Stoner, Natural Resources Defense Council 

Objective VI.4:  Recognize innovative green infrastructure through awards or recognition 
programs. 

Description:    Develop a framework for a national recognition program for quality 
green infrastructure efforts.  The development of this framework will be based on 
existing recognition programs. 

Priority:	 Medium 

Responsible Entities:   Lead: American Rivers, and other interested parties are 
encouraged to participate 

Timeframe: 	 Begin 2008; ongoing 

Contact:	 Gary Belan, American Rivers 

Jenny Molloy, U.S. EPA 


Objective VI.5:  Seek green infrastructure projects in the early stages to create opportunities 
for documenting costs, performance and other data. 
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Description:  Identify green infrastructure projects in the concept or planning stages.  
Depending on the type of project, partner in order to gather information, influence 
design, and other objectives outlined in this action strategy. 

Priority: High 

Responsible Entities:  All partners, including American Rivers, Association of State 
and Interstate Water Pollution Control Administrators, the Low Impact Development 
Center, National Association of Clean Water Agencies, Natural Resources Defense 
Council and U.S. EPA 

Timeframe: Ongoing 

Contact: Jenny Molloy, U.S. EPA 
Nathan Gardner-Andrews, National Association of Clean Water 

Agencies 
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VII. Partnerships 

A broad and intensive effort to expand the partnership and promote green infrastructure 
approaches is needed to expedite efforts and gain more widespread acceptance. 

Goal:  Expand the partnership via the Statement of Support and other mechanisms.  Use a 
variety of venues and approaches to promote the use of green infrastructure, and disseminate 
data, tools, guidance and other useful information.   

Objective VII.1:  Work with large retailers to develop agreement on implementing green 
infrastructure at retail and warehousing establishments 

Description:  Collaborate with EPA programs already promoting “green” practices 
with large (“big box”) retailers to include a green infrastructure wet weather 
management component.  This initiative will focus on promoting standards and 
specifications for new and redeveloped facilities, as well as operation and 
management practices.  The second phase of this effort will involve expanding to 
malls and strip malls. 

Priority:	 High 

Responsible Entities:   U.S. EPA, Low Impact Development Center, and interested 
commercial partners are encouraged to participate 

Timeframe: 	 Underway. 

Contact:	 Jenny Biddle, U.S. EPA, ORISE Fellow 

Katherine Telleen, U.S. EPA, ORISE Fellow 

Neil Weinstein, Low Impact Development Center 


Objective VII.2:  Leverage existing EPA and federal government wide efforts to lead by 
example in green infrastructure.    

Description:  Participate in EPA’s Green Building Working Group, EPA’s 
Innovation Action Council’s Green Building Program, the Interagency Sustainability 
Working Group, U.S. General Services Administration and U.S. Department of 
Defense to increase emphasis on use of green infrastructure/stormwater management 
issues. Work with the EPA’s Office of Administration and Resources Management 
to add green infrastructure requirements to their facility specifications and complete 
demonstration retrofit projects and new projects.   

Priority:	 High 

Responsible Entities:  U.S. EPA 
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Timeframe: Ongoing. 

Contact: Robert Goo, U.S. EPA 

Objective VII.3:  Promote existing, and develop new green infrastructure training and 
certification for green infrastructure installers. 

Description:  Individuals and organizations choosing to implement green 
infrastructure technologies often have difficulty finding qualified installers.  This 
effort will promote training and certification programs that already exist (e.g., porous 
concrete, green roofs).  Where gaps are identified, we will work with relevant 
industries to develop training and certification criteria/programs.  Specific priority 
areas will be determined. 

Priority: Medium 

Responsible Entities:  Lead: EPA, and other interested parties are encouraged to 
participate 

Timeframe: Underway. Existing programs identified and recognized on the web, 
summer 2007. 

Contact: Greg Voigt, U.S. EPA, ORISE Fellow 

Objective VII.4:  Continue to expand the partnership through the Statement of Support for 
Green Infrastructure. 

Description:  Continue to solicit and accept new partners through the Statement of 
Support for Green Infrastructure. Add an electronic component to the Green 
Infrastructure website for organizations to electronically add their organizations as 
signatories to the Statement of Support. 

Priority: High 

Responsible Entities:  Co-leads: National Association of Clean Water Agencies, 
National Resources Defense Council; Associates:  U.S. EPA (e-signatory feature on 
the website) 

Timeframe: Ongoing. Website feature completed. 

Contact: Nathan Gardner-Andrews, National Association of Clean Water  
Agencies 

Nancy Stoner, Natural Resources Defense Council 
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Objective VII.5:  Develop targeted partnerships for pivotal areas of implementation—for 
example, with the U.S. Department of Transportation, U.S. Green Building Council, 
American Society of Landscape Architects and American Institute of Architects. 

Description:  Other agencies and organizations have missions and resources that are 
relevant to the goals of this action strategy.  On a case-by-case basis, partnerships will 
be developed to help further mutual goals. 

Priority: High 

Responsible Entities:  All partners, including American Rivers, Association of State 
and Interstate Water Pollution Control Administrators, the Low Impact Development 
Center, National Association of Clean Water Agencies, Natural Resources Defense 
Council and U.S. EPA 

Timeframe: Case-by-case. 

Objective VII.6:  Work with other federal agencies to build partnerships and implementation 
opportunities around green infrastructure. 

Description:   Explore possibilities for including relevant green infrastructure-related 
technologies and approaches in all federal activities. 

Priority: High 

Responsible Entities:   U.S. EPA, Federal Highway Administration, U.S. Forest 
Service, U.S. Department of Agriculture, and other interested parties are encouraged 
to participate. 

Timeframe: Begin FY08 

Contact: Robert Goo, U.S. EPA 
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Implementation Framework 

Coordination and Communication 
To date, representatives from the six organizations that signed the Statement of Intent, 
including American Rivers, Association of State and Interstate Water Pollution Control 
Administrators, the Low Impact Development Center, National Association of Clean Water 
Agencies, Natural Resources Defense Council and U.S. EPA, have served as a Steering 
Committee for this green infrastructure effort.  Coordination and communication among the 
partners on specific topics has been relatively frequent, largely via conference calls and e-
mails.  Conference calls and e-mails are likely going to continue to be the primary means of 
communication for the Steering Committee, as well as the signatories of the Statement of 
Support, but a more formal coordination framework is currently being developed to ensure 
that everyone who is interested can participate. 

Current plans include maintaining the existing steering committee as the core coordinating 
group, perhaps with a few membership additions.  However, formalizing our networks to 
communicate with other parties is very important.  To that end, U.S. EPA is developing a 
network of contacts for each of its D.C. and regional offices; these contacts are being 
included on the green infrastructure website contacts page as they are identified.  These 
individuals will be responsible for communicating relevant information within their offices, 
and bringing important information to the attention of the green infrastructure collaborative.  
U.S. EPA is also appointing a green infrastructure coordinator to track efforts and facilitate 
ongoing activity. 

At the same time, the partners are discussing development of an electronic means of 
communication among the larger partnership (all signatories to the Statement of Support), 
which continues to grow. In addition, discussions are underway about whether 
communication tools will include an e-mail distribution list, a listserve, or some other 
mechanism.  The website will also be used to keep interested parties informed about ongoing 
activities. 

Project-specific teams will manage their own efforts and create project-specific 
communication networks. Participation in any effort or discussion will be open to the extent 
legal restrictions (e.g., enforcement negotiations) do not preclude it. 
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Determining Success 
The success of individual projects and tasks will depend on the objectives of each project.  In 
some cases producing stipulated projects within reasonable timeframes will accomplish 
relevant objectives. However, there are several major milestones that will indicate that green 
infrastructure is attaining status as a mainstream approach to managing wet weather: 

o	 Notable numbers of MS4 permits, injunctive relief portions of enforcement 
settlements, and long-term control plans (enforceable documents) include provisions 
that facilitate or require green infrastructure approaches. 

o	 EPA regional offices will set and annually evaluate goals for incorporating green 
infrastructure in the MS4 and CSO permitting and enforcement programs. 

o	 Increasing numbers of communities embrace green infrastructure as a key component 
of ongoing upgrades to their critical water infrastructure, as evidenced by adoption of 
progressive ordinances, and implementation of cutting-edge projects. 

o	 Increasing implementation of green infrastructure technologies as tracked by relevant 
industries and commercial vendors (e.g., acres of pervious pavement, square feet of 
green roofs, numbers of rain barrels and cisterns in use). 

o	 Research data indicate positive outcomes in terms of technology performance on 
multiple fronts and water quality improvements. 

o	 Increasing number of SRF applications proposing to utilize green infrastructure 

approaches. 


The steering committee agrees to develop a tracking system to compile this information, and 
will also refine measures of success as more useful data become obtainable. 

Keeping the Action Strategy Updated and Efforts Underway 
The steering committee will convene on a regular basis (e.g., quarterly) to discuss progress, 
projects, and needs.  Where new action is deemed necessary, decisions will be made about 
who will be involved and how and when the action will be implemented.   

U.S. EPA commits to keeping the website and the action strategy document up to date, as 
those are important communication tools for this effort.  U.S. EPA also commits to 
convening steering committee forums, compiling activities and accomplishments reported to 
or through the committee, and communicating other important information to the larger 
partnership as long as those efforts are within the purview of the agency.  
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MEMORANDUM 

SUBJECT: 	 Using Green Infrastructure to Protect Water Quality in Stormwater, 
CSO, Nonpoint Source and other Water Programs 

FROM : 	 Benjamin H. Grumbles 
Assistant Administrator 

TO: 	 EPA Regional Administrators 

Green infrastructure canbe both a cost effective and an environmentally preferable
approach to reduce stormwater and other excess flows entering combined or separate sewer 
systems in combination with, or in lieu of, centralized hard infrastructure solutions. EPA Water 
Programs are in a pivotal position to exert leadership in the consistent and reliable 
implementation of green infrastructure approaches . This memo is to highlight opportunities for 
the Regions, States, and Headquarters efforts to increase the development and use of green
infrastructure in waterprogram implementation . 

Several cities, searching for alternatives to traditional hardscape solutions to wet weather 
discharge problems, have initiated some green infrastructure approaches . The Natural Resources 
Defense Council (NRDC) has recently published a document with information and case studies 
on these efforts . I strongly support the use of green infrastructure approaches described in the 
NRDC report and I suggest you share the report with States and promote other tools for green
infrastructure . Rooftops to Rivers : Green strategiesfor controlling stormwater and combined 
sewer overflows (NRDC, June 2006) is available at : 
ht-pt ://www.nrdc.or water/pollution/rooftops/contents asp 

Green infrastructure approaches essentially infiltrate, evapotranspirate or reuse 
stormwater, with significant utilization of soils and vegetation rather than traditional hardscape 
collection, conveyance and storage structures . Common green infrastructure approaches include 
green roofs, trees and tree boxes, rain gardens, vegetated swales, pocket wetlands, infiltration 
planters, vegetated median strips, reforestation, and protection and enhancement of riparian
buffers and floodplains. Green infrastructure can be used where soil and vegetation can be 
worked into the landscape . It is most effective when supplemented with other decentralized 
storage and infiltration approaches, such as the use of permeable pavement, and rain barrels and 
cisterns to capture and re-use rainfall for watering plants or flushing toilets. These approaches 
can be used to keep rainwater out ofthe sewer system to reduce sewer overflows and to reduce 
the amount of untreated stormwater discharging to surface waters . Green infrastructure 

Internet Address (URL) 9 http~//www .epa gov
Recycled/Recyclable 0 Printed with Vegetable Oil Based Inks on 100% Postconsumer, Process Chlorine Free Recycled Paper 
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facilitates or mimics natural processes that also recharge groundwater, preserve baseflows,
moderate temperature impacts, andprotect hydrologic and hydraulic stability . 

Green infrastructure has a number of benefits : 

" 	Cleaner Water - Vegetation and green space reduce the amount of stormwater runoff and, in 
combined systems, the volume of combined sewer overflows. 

" 	 Enhanced Water Supplies -Most green infiltration approaches result in stormwater 
percolation through the soil to recharge the groundwater and the base flow for streams. 

" 	 Cleaner Air- Trees and vegetation improve air quality by filtering many airborne pollutants
and can help reduce the amount ofrespiratory illness . 

" 	 Reduced Urban Temperatures - Summer city temperatures can average 10°F higher than 
nearby suburban temperatures . High temperatures are linked to higher ground level ozone 
concentrations . Vegetation creates shade, reduces the amount ofheat absorbing materials 
and emits water vapor - all ofwhich cool hot air. 

" 	Increased Energy Efficiency - Green space helps lower ambient temperatures and helps 
shade and insulate buildings, decreasing energy needed for heating and cooling. 

CommunityBenefits - Trees and plants improve urban aesthetics and community livability by
providing recreational and wildlife areas and can raise property values . 

" 	Cost Savings - Green infrastructure may save capital costs on digging big tunnels and 
stormwater ponds, operations and maintenance expenses for treatment plants, pipes, and 
other hard infrastructure ; energy costs for pumping water; and costs ofwet weather treatment 
and of repairing stormwater and sewage pollution impacts, such as streambank restoration. 

The Office of Water is working with a coalition of organizations, including the Natural 
Resources Defense Council, the National Association of Clean Water Agencies, and the Low 
Impact Development Center, to develop additional strategies for green infrastructure approaches 
to water quality challenges . As those strategies take shape, we will send you additional tools and 
information on implementing green infrastructure in our water programs. 

I am pleased that EPA Regions and States are looking for opportunities to incorporate 
green infrastructure . We wouldbe very interested in hearing about your efforts, and to the extent 
they can be applied elsewhere, assist in disseminating information and tools. If you have any 
questions, please contact me or have your staff call Jenny Molloy at (202) 564-1939 with any 
questions, comments, ideas or information on green infrastructure approaches . 

cc : Water Division Directors 
OW Office Directors 
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Green Infrastructure 
 
Statement of Intent  
 

U.S. Environmental Protection Agency (EPA) 
 
and 
 

National Association of Clean Water Agencies (NACWA) 
 
Natural Resources Defense Council (NRDC) 
 

Low Impact Development Center (LID) 
 
Association of State and Interstate Water Pollution Control Administrators 

(ASIWPCA) 

April 19, 2007 

Introduction 

This Statement of Intent is entered into and between the U.S. Environmental Protection 
Agency (EPA) and the following organizations in recognition of the Statement of Support 
for Green Infrastructure (attached) and the efforts of all supporting organizations thereto:  
National Association of Clean Water Agencies, Washington, DC; Natural Resources 
Defense Council, Washington, DC; the Low Impact Development Center, Beltsville, 
MD; and the Association of State and Interstate Water Pollution Control Administrators, 
Washington, DC. 

Purpose 

The purpose of this Statement is to formalize a collaborative effort among the signatory 
organizations in order to promote the benefits of using green infrastructure in protecting 
drinking water supplies and public health, mitigating overflows from combined and 
separate sewers and reducing stormwater pollution, and to encourage the use of green 
infrastructure by cities and wastewater treatment plants as a prominent component of 
their Combined and Separate Sewer Overflow (CSO & SSO) and municipal stormwater 
(MS4) programs. The Statement is intended to describe and facilitate cooperation, 
collaboration, coordination, and effective communication among the signatory 
organizations. We encourage other organizations that support green infrastructure to join 
us in this initiative. 

Background 

Many communities in the United States are looking for ways to reduce overflows from 
sewer systems and stormwater discharges. Overflows occur when separate sewage 
and/or combined sewage and stormwater pipes overflow due to rainfall, other wet 
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weather events, or system deterioration.  In the late 20th century, most cities that 
attempted to reduce sewer overflows did so by separating combined sewers, expanding 
treatment capacity or storage within the sewer system, or by replacing broken or decaying 
pipes. More recently, a number of cities and utilities have recognized that sewer 
overflows can also be reduced effectively by diverting stormwater from the sewer system 
and directing it to areas where it can be infiltrated, evapotranspirated or re-used.  These 
approaches are often referred to as “green infrastructure” because soil and vegetation are 
used instead of, or in addition to, pipes, pumps, storage tunnels, and other “hard 
infrastructure” that is traditionally used to store and treat the combined sewage and 
stormwater.  Green infrastructure can also be used to reduce stormwater discharges and 
help to restore the natural hydrology, water quality and habitat of urban and suburban 
watersheds. 

Green infrastructure approaches currently in use include green roofs, trees and tree boxes, 
rain gardens, vegetated swales, pocket wetlands, infiltration planters, vegetated median 
strips, reforestation, and protection and enhancement of riparian buffers and floodplains.  
Green infrastructure can be used almost anywhere where soil and vegetation can be 
worked into the urban or suburban landscape.  Green infrastructure is most effective 
when supplemented with other decentralized storage and infiltration approaches, such as 
the use of permeable pavement and rain barrels and cisterns to capture and re-use rainfall 
for watering plants or flushing toilets. These approaches can be used to keep rainwater 
out of the sewer system so that it does not contribute to a sewer overflow and also to 
reduce the amount of untreated stormwater discharging to surface waters.  Green 
infrastructure also allows stormwater to be absorbed and cleansed by soil and vegetation 
and either re-used or allowed to flow back into groundwater or surface water resources.   

Objectives 

The objectives of this Statement are to: 

•	 Affirm the belief by the signatory organizations in the value of green infrastructure as 
both a cost effective and an environmentally preferable approach to reduce 
stormwater and other excess flows entering combined or separate sewer systems in 
combination with, or in lieu of, centralized hard infrastructure solutions;  

•	 Establish a framework for working together to advance an understanding of green 
infrastructure as a tool for reducing overflows from sewer systems and stormwater 
discharges and to encourage and promote their wider application; 

•	 Identify partnership opportunities between the signatory organizations; and  

•	 Develop strategies to promote the use of green infrastructure by cities and utilities as 
an effective and feasible means of reducing stormwater pollution and sewer 
overflows such as: 
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o	 	 Developing models for all components of green infrastructure and make them 
available nationwide. 

o	 	 Exploring opportunities and incentives for the use of green infrastructure 
provisions in MS4 permits and CSO Long Term Control Plans (LTCPs), 
including as a component of injunctive relief provisions of enforcement 
actions; 

o	 	 Developing memoranda and guidance materials, including language for the 
NPDES permit writer’s manual, that would explain how regulatory and 
enforcement officials should evaluate and provide appropriate credit for the 
use of green infrastructure in meeting Clean Water Act requirements;   

o	 	 Recognizing the most effective and innovative uses of green infrastructure to 
meet Clean Water Act goals through EPA awards or recognition programs;  

o	 	 Providing technical assistance, training, and outreach to potential users of 
green infrastructure, including states, cities, counties, utilities, environmental 
and public health agencies, engineers, architects, landscape architects, 
planners and nongovernmental organizations;    

o	 	 Establishing a web-based green infrastructure resource center at EPA to assist 
communities in complying with requirements for combined sewer overflows 
and municipal stormwater permits and evaluating the multiple environmental 
benefits that green infrastructure can provide; and 

o	 	 Developing tools to assist local green infrastructure programs with outreach, 
training, model development and application, planning and design, 
monitoring, and plan review. 

Recognition: The signatory organizations intend to develop strategies to identify, 
encourage, and recognize innovative and effective use of green infrastructure.  

Communication: The signatory organizations intend to communicate widely about this 
Statement with their constituencies and encourage them to focus increased attention to 
green infrastructure development.  

Note: All actions that EPA may take in furtherance of this statement are subject to the availability 
of appropriated funds and the parties to this agreement will not submit a claim to EPA for 
compensation solely on the basis of this agreement.  In signing this statement, none of the 
organizations listed above, including EPA, are obligating funds nor making any commitment to 
provide funding to any organization or individuals in the future.  Further, EPA cannot endorse the 
sale or purchase of products or services developed by the participating organizations.  This 
Statement does not create any right or benefit, substantive or procedural, enforceable by law or in 
equity against the other Signatory organizations or EPA, their officers or employees, or any other 
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_____________________________________  ____________ 

_____________________________________  ____________ 

_____________________________________  ____________ 

_____________________________________  ____________ 

_____________________________________  ____________ 

person. This Statement does not apply to any person outside of the other Signatory 
Organizations and EPA. Nothing in this Statement of Intent creates an exception to EPA policies 
on competition for assistance agreements or procurement contracts. 

STEPHEN L. JOHNSON Date 
Administrator 
U.S. Environmental Protection Agency  

DICK CHAMPION Date 
National Association of Clean Water Agencies 

NANCY STONER  Date 
Natural Resources Defense Council 

NEIL WEINSTEIN Date 
Low Impact Development Center 

DANA AUNKST  Date 
Association of State and Interstate 
Water Pollution Control Administrators 
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Stakeholder Statement of Support for Green Infrastructure  


Purpose 

To bring together organizations that recognize the benefits of using green infrastructure 

in mitigating overflows from combined and separate sewers and reducing stormwater 

pollution and to encourage the use of green infrastructure by cities and wastewater 

treatment plants as a prominent component of their Combined and Separate Sewer 

Overflow (CSO & SSO) and municipal stormwater (MS4) programs. 

Goals 

Green infrastructure can be both a cost effective and an environmentally preferable 

approach to reduce stormwater and other excess flows entering combined or separate 

sewer systems in combination with, or in lieu of, centralized hard infrastructure solutions.  

The undersigned organizations support: 

	 Use of green infrastructure by cities and utilities where it is an effective and feasible 

means of reducing stormwater pollution and sewer overflows; 

 Development of models to quantify stormwater detention, retention, and filtration 

potential of green infrastructure to better identify opportunities to successfully use 

green infrastructure in CSO, SSO, MS4 and nonpoint source programs; 

 Monitoring to verify the amount of CSO, SSO, and stormwater discharge reduction 

that cities obtain through using green infrastructure; 

 Measurement of economic and environmental benefits realized from the use of green 

infrastructure in sewer systems and quantification of its life-cycle costs; 

 Increased federal, state, and local funding for green infrastructure initiatives; 

 Elimination of barriers to the incorporation of green infrastructure in stormwater and 

sewer system programs; 

 Development and funding of a plan to identify research needs to further green 

infrastructure;  

 Preparation of guidance documents to assist cities and wastewater treatment plants in 

developing green infrastructure initiatives in their CSO, SSO, and MS4 programs; 

and 

 Development of model provisions to incorporate green infrastructure into CSO and 

MS4 permits; SSO capacity, management, operations, and maintenance plans; and 

consent decrees and other enforcement vehicles. 
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Background 

Many communities in the United States are looking for ways to reduce overflows from 

sewer systems and stormwater discharges.  Overflows occur when combined sewage and 

stormwater pipes overflow due to rainfall or other wet weather events.  In the late 20
th 

century, most cities that attempted to reduce sewer overflows did so by separating 

combined sewers, expanding treatment capacity or storage within the sewer system, or by 

replacing broken or decaying pipes.  More recently, a number of cities and utilities have 

recognized that sewer overflows can also be reduced effectively by diverting stormwater 

from the sewer system and directing it to areas where it can be infiltrated, 

evapotranspirated or re-used.  These approaches are often referred to as “green 

infrastructure” because soil and vegetation are used instead of, or in addition to, pipes, 

pumps, storage tunnels, and other “hard infrastructure” that is traditionally used to store 

and treat the combined sewage and stormwater.  Green infrastructure can also be used to 

reduce stormwater discharges and help to restore the natural hydrology, water quality and 

habitat of urban and suburban watersheds. 

Green Infrastructure Benefits 

Green infrastructure approaches currently in use include green roofs, trees and tree boxes, 

rain gardens, vegetated swales, pocket wetlands, infiltration planters, vegetated median 

strips, reforestation, and protection and enhancement of riparian buffers and floodplains.  

Green infrastructure can be used almost anywhere where soil and vegetation can be 

worked into the urban or suburban landscape.  Green infrastructure is most effective 

when supplemented with other decentralized storage and infiltration approaches, such as 

the use of permeable pavement and rain barrels and cisterns to capture and re-use rainfall 

for watering plants or flushing toilets.  These approaches can be used to keep rainwater 

out of the sewer system so that it does not contribute to a sewer overflow and also to 

reduce the amount of untreated stormwater discharging to surface waters.  Green 

infrastructure also allows stormwater to be absorbed and cleansed by soil and vegetation 

and either re-used or allowed to flow back into groundwater or surface water resources.  

Green infrastructure has a number of other environmental and economic benefits in 

addition to reducing the volume of sewer overflows and stormwater discharges.  

	 Cleaner Water – Vegetation and green space reduce the amount of stormwater runoff 

and, in combined systems, the volume of combined sewer overflows. 

	 Enhanced Water Supplies – Most green infiltration approaches involve allowing 

stormwater to percolate through the soil where it recharges the groundwater and the 

base flow for streams, thus ensuring adequate water supplies for humans and more 

stable aquatic ecosystems. 

	 Cleaner Air – Trees and vegetation improve air quality by filtering many airborne 

pollutants and can help reduce the amount of respiratory illness. 

	 Reduced Urban Temperatures – Summer city temperatures can average 10ºF higher 

than nearby suburban temperatures. High temperatures are linked to higher ground 
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level ozone concentrations.  Vegetation creates shade, reduces the amount of heat 

absorbing materials and emits water vapor – all of which cool hot air. 

	 Increased Energy Efficiency – Green space helps lower ambient temperatures and, 

when incorporated on and around buildings, helps shade and insulate buildings from 

wide temperature swings, decreasing the energy needed for heating and cooling. 

	 Community Benefits – Trees and plants improve urban aesthetics and community 

livability by providing recreational and wildlife areas.  Studies show that property 

values are higher when trees and other vegetation are present. 

	 Cost Savings  - Green infrastructure may save capital costs associated with digging 

big tunnels and centralized stormwater ponds, operations and maintenance expenses 

for treatment plants, pumping stations, pipes, and other hard infrastructure; energy 

costs for pumping water around; cost of treatment during wet weather; and costs of 

repairing the damage caused by stormwater and sewage pollution, such as streambank 

restoration.  
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preserving critical ecological 
and buffer areas, and 
minimizing land disturbance.

ESD offers a number of 
advantages over traditional, 
engineered stormwater 
drainage approaches 
including:

w Addresses stormwater at 
its source: LID practices 
seek to manage rainfall 
where it falls, reducing or 
eliminating the need for 
regional detention ponds 
and flood controls. 

w More protective of 
streams and watersheds: 
Because LID practices infiltrate rainfall and prevent runoff, 
they reduce pollutant loads as well as streambank erosion 
associated with peak flows. 

w Promotes groundwater recharge: Many LID techniques 
infiltrate stormwater, recharging groundwater aquifers and 
providing baseflow to streams during dry weather. These 
infiltration practices also reduce stream temperature because 
surface runoff is warmer than groundwater. 

w Allows for more flexible site layouts: The small-scale, 
dispersed nature of LID practices means that designers can 
include stormwater management in a variety of open spaces 
and landscaped areas—traditional stormwater management 
required large set-asides for ponds and wetlands that 
consumed valuable real estate. 

w Enhanced aesthetics and public access/use: Well-designed, 
vegetated practices can provide a visual amenity, particularly 
when compared to hardened drainage infrastructure such 
as pipes, curbs, gutters, and concrete-lined channels. Some 
practices can double as park space, offering recreational 
amenities.

w Cost savings: A common myth is that LID costs more than 
traditional stormwater management, but case studies have 
shown the opposite to be true (see Table 1). Typically, cost 
savings arise from a reduction in the size and extent of pipes 
and other infrastructure needed to handle runoff. Savings 
can also arise from the ability to build additional units that 
would not have been feasible using traditional stormwater 
management approaches.

w Ground Water Protection: Caution should be exercised to 
assure that contaminants that may be present in stormwater 
runoff not inadvertently contribute to ground water degradation, 
especially near private or public drinking water wells. In areas 
susceptible to significant pollution loading, subject to spills, or 

Executive Summary
This document is intended to assist local stormwater managers 
who wish to encourage or require low impact development 
practices to meet stormwater goals. Managing stormwater 
with low impact site design techniques can help jurisdictions 
meet National Pollutant Discharge Elimination System (NPDES) 
requirements, and the techniques offer construction cost 
savings as well as a variety of other benefits when compared to 
traditional stormwater management approaches.

Introduction
Consideration of the impacts of construction and land 
development on water resources is becoming increasingly 
important as more undeveloped land is being converted to 
impervious surfaces. The effects of urbanization on water 
resources are well known: degraded habitat, incised channels, 
impaired aquatic life, high pollutant loads, depleted groundwater, 
and higher incidence of flooding, among others. The mid-twentieth 
century approach to stormwater management was to dispose of 
stormwater as quickly as possible using engineered systems of 
curbs, gutters, pipes, and open channels, resulting in unexpected 
consequences for water quality. Since then, new approaches 
have evolved to mitigate impacts and reverse damage caused 
by existing development. These approaches, commonly referred 
to as Low Impact Development (LID), focus on emulating the 
functions of natural systems to reintegrate rainfall into the water 
cycle rather than disposing of it as a waste product. 

LID is an environmentally sensitive approach to stormwater 
management that seeks to manage rainfall where it falls using 
decentralized, small-scale controls that are integrated into a 
site’s landscape features. These include open space, rooftops, 
streetscapes, parking lots, sidewalks, and medians. The goal of 
this technique is to mimic a site’s predevelopment hydrology by 
infiltrating, filtering, storing, evaporating, and detaining runoff 
close to its source (Low Impact Development Center, 2007).

To incorporate LID at a neighborhood or watershed level to fully 
protect water resources, communities can consider employing 
a wide range of land use strategies including building a range 
of development densities, incorporating adequate open space, 

Incorporating Environmentally  
Sensitive Development Into  
Municipal Stormwater Programs

Environmentally Sensitive Development (ESD) has many analogous 
terms, such as:
w Better site design
w Conservation design
w LID
w Smart Growth

w Green infrastructure
w Integrated site design
w Sustainable development

United States Environmental 
Protection Agency and the 
EPA Region III states of 
Pennsylvania, Maryland, 
Delaware, District of Columbia, 
Virginia and West Virginia

January 2008 (Updated January 2009)EPA 833-F-07-011

An ecoroof in Arlington, Virginia
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with sensitive site specific conditions, management of runoff 
through infiltration may necessitate additional design features 
to ensure the protection of ground water.

NPDES Requirements 
Addressed by LID
LID can be integrated into a municipal stormwater program 
at a variety of levels in addition to new development and 
redevelopment. The following are ways in which LID can help 
communities meet NPDES permit requirements.

w Public Education and Outreach on Stormwater Impacts: 
Municipalities and developers can post signs describing the 
functions and benefits of LID BMPs, including information 
about the impacts of urbanization on water resources.

w Public Involvement and Participation: Municipalities 
can encourage citizens and community groups to get 
involved in stormwater management by implementing rain 
gardens and other BMPs at their homes and businesses. 
Municipalities can sponsor workshops and demonstrations 
of environmentally friendly landscaping, including rainwater 
harvesting and reuse and selection of native plants.

w Construction Site Stormwater Runoff: Preservation of 
open space reduces the amount of area cleared and 
graded, decreasing costs for erosion and sediment control. 
Municipalities can include this practice as one of their 
required or recommended BMPs for developers and can 
incorporate this practice into capital improvement projects.

w Post-Construction Stormwater Management in New 
Development and Redevelopment: Most NPDES permits 
require post-construction stormwater management 
practices that reduce total suspended solids in stormwater 
by 80 percent. Permits also typically dictate performance 

Table 1. Cost Benefits of Low Impact Development Designs

Project Name and 
Location Description Cost Benefit

Poplar Street Apartments 1

Aberdeen, NC

w 270-unit apartment complex
w Most of the curb-and-gutter systems were eliminated
w Stormwater managed with a variety of LID BMPs

$175,000 in savings over conventional 
stormwater costs

Somerset 1

Prince George’s County, MD

w Residential subdivision
w Most of the site was designed with swales and rain gardens
w Curbs and gutters were eliminated

Conventional: $2,456,843

LID Design:  $1,671,461

Savings:  $785,382
w Able to develop 6 additional lots 
w Decreased cost per lot by $4,000

Gap Creek 1

Sherwood, AR

w Residential subdivision
w Drainage areas preserved
w Greenbelts created for drainage area protection and 

recreation
w Streets designed to follow land contour

w $2.2 million in additional profit
w Lots sold for $3,000 more than 

competitors’ lots
w Able to develop 17 additional lots
w Decreased cost per lot by $4,800

Kensington Estates 1

Pierce County, WA

w 103-lot residential development
w Decreased roadway width
w Porous paving
w Cul-de-sacs with vegetated depressions in the center

Estimated cost savings of 20% of conventional 
construction costs

Circle C Ranch 1

Austin, TX

w Residential subdivision
w Stormwater directed as sheet flow to a stream buffer
w Four bioretention areas

Conventional: $250,000

LID Design:  $65,000

Savings:  $185,000

Additional savings from reduced storm drain 
pipe size and trenching depth

Green Roof Density Bonus 2

Portland, OR

Portland offers a density bonus of 5,000 ft2 for installation of a 
green roof on a commercial property

An estimated $225 million in additional 
economic development generated

Laurel Springs 3

Jackson, WI

w Residential subdivision
w Developed using a clustered design Open space preserved
w Grading and paving reduced

Conventional: $3,200,081

Conservation: $2,570,555

Savings:  $629,526

Sources: 1 U.S. Environmental Protection Agency, 2005; 2 Liptan, 2007; 3 Winer-Skonovd et al., 2006.
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standards for volume and peak discharge control to address 
channel stabilization and flooding. LID practices have been 
shown to remove pollutants beyond the 80 percent standard 
and are highly effective at maintaining or restoring a site’s 
hydrology to protect stream channels.

w Pollution Prevention/Good Housekeeping for Municipal 
Operations: The use of native plants in landscaping reduces 
the need for municipal crews to irrigate or use pesticides, 
herbicides or fertilizers. Municipalities can incorporate selection 
of native plants into its landscaping guidelines and can train its 
maintenance crews to use integrated pest management.

Types of LID BMPs
LID is a flexible technique that can be applied to nearly any site, 
including both infill/redevelopment sites and new development. 
Neighborhood or regional level techniques such as compact 
development and open space preservation further mitigate the 
impacts of development. When used in combination with site 
techniques, these regional-level techniques can reduce runoff 
and associated pollutants across a watershed.

w Disconnected impervious surfaces: Runoff from rooftops, 
sidewalks, driveways, and roads can be directed to 
landscaped areas or porous pavement to promote infiltration 
and reduce stormwater volumes.

w Preservation of open space/natural features: Areas of a 
development site that will not contain buildings or other 
infrastructure can be protected from clearing, grading, and 

other construction-related impacts, reducing the amount of 
disturbed land and maintaining mature vegetation.

w Bioretention: Also known as rain gardens, biofilters, 
bioswales, and bioinfiltration practices, these are landscaped 
depressions that collect runoff and manage it through 
infiltration, evapotranspiration, and biological uptake of 
nutrients and other pollutants.

w Flow-through planters and tree boxes: Planters and tree 
boxes enhance streetscapes and courtyards with attractive 
vegetation and shade and also provide pervious areas for 
rainfall interception and stormwater infiltration.

w Porous pavement: A variety of paving surfaces have been 
developed that contain pore spaces that store and infiltrate 
runoff. Pavement types include porous concrete, porous 
asphalt, and interlocking pavers.

w Water harvesting (rain barrels, cisterns): Rainfall from 
rooftops can be collected via downspouts and stored for 
reuse. Rain barrels are typically used to store water for 
landscaping, and cisterns, which offer more storage volume, 
can store water for toilet flushing, landscape irrigation, or 
other gray water applications.

w Ecoroofs: Also known as green roofs, ecoroofs consist of a 
layer of soil and plants installed on a roof surface. Ecoroofs 
provide stormwater retention, reducing stormwater volumes 
and promoting evaporation and transpiration. Ecoroofs have 
been shown to have energy-saving benefits and help to 
reduce the heat-island effect in urban areas.

w Low-input landscaping: Choosing native plants that are easy 
to maintain and adapted to local climate and soil conditions 
decreases or eliminates the need for watering, fertilizers, and 
pesticides.

Steps for Permittees
Municipalities

Update development standards and pass ordinances with LID 
incentives
w Evaluate transportation design specifications, plumbing 

codes, landscaping requirements, and other standards that 
might prohibit the use of LID practices. Identify language that 
may be incompatible with LID and work with other municipal 
departments to discuss the changes and identify alternatives. 
It is important to address the other departments’ concerns 
about safety, cost, etc. to ensure their buy-in.

w Depending on how new requirements are codified in your 
community, develop new code language, propose changes to 
the zoning or development ordinance, or develop a separate 
stormwater ordinance that outline the new standards. The 
town of Warsaw, Virginia, and Stafford County, Virginia, 
incorporated LID into their ordinances, the text of which 
can be viewed at the Publications page of the Friends of the 
Rappahannock website (www.riverfriends.org).

State Requirements feature “Green Technology” and 
“Environmental Site Design”
The State of Delaware requires that “Green Technology 
BMPs” be considered first for water quality protection for 
development projects. Other practices can be considered 
only after these “Green” BMPs have been eliminated 
for engineering or hardship reasons as approved by 
the plan reviewer. See www.swc.dnrec.delaware.gov/
SedimentStormwater.htm for more information. 

The State of Maryland passed the Stormwater Management 
Act of 2007 (http://mlis.state.md.us/2007RS/billfile/
SB0784.htm), which requires the implementation of 
environmental site design for new development and 
redevelopment projects. Under the new legislation, local 
jurisdictions are tasked with reviewing and modifying existing 
codes and ordinances that would impede environmental site 
design. Also, developers are tasked with demonstrating that 
environmental site design is implemented to the maximum 
extent practicable at their site. Traditional stormwater controls 
are only allowed where absolutely necessary. The legislation 
also includes a groundwater recharge standard (100 percent 
of the predevelopment volume) and references Maryland’s 
Model Stormwater Management Ordinance, which can be 
downloaded at www.mde.state.md.us/assets/document/
sedimentstormwater/model_ordinance.pdf.
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w Identify possible incentives that can be offered to encourage 
LID implementation. Incentives can be in the form of density 
bonuses, reduced size of required drainage infrastructure, 
discounted utility fees, and tax credits.

w Provide guidance for implementing the new standards. Develop 
a standards manual or adopt your state manual if it meets 
your needs. Wherever possible to conserve resources, adapt 
existing resources to local situations. Prince George’s County, 
Maryland, developed two design manuals with technical 
specifications for LID practices: Low-Impact Development 
Design Strategies: An Integrated Design Approach and Low-
Impact Development Hydrologic Analysis, both of which are 
available on EPA’s website at www.epa.gov/owow/nps/lid. 

w Implement demonstration projects and monitor them 
for effectiveness and suitability of design. Municipalities 
should take the initiative to experiment with BMP designs 
and identify those that work well in local conditions. 
Demonstration projects show developers and citizens the 
potential associated with attractive stormwater BMPs and 
instill confidence in their performance. 

w Evaluate constraints due to sensitive site specific conditions 
(areas of high ground water, karst topography, poorly drained 
soils, etc.) and inform the development community about 
where the new BMP requirements apply and where site 
constraints prohibit LID implementation.

Require LID for capital improvement projects
A municipality can set a good example, show confidence in the 
use of new technology, and demonstrate success with pilot 
projects in the public right-of-way. Municipalities have jurisdiction 
over development activities in the right-of-way and on public 
lands, which allows greater design flexibility and more reliable 
maintenance using municipal crews. LID projects adapt well to 
linear applications (streetscapes, courtyards, medians, etc.) 
and small-scale open spaces. Work with facilities management 
and landscaping crews because maintenance of vegetated LID 
practices sometimes requires special handling, such as hand-
weeding and prohibiting heavy equipment and pesticide use. 
Also, consider adopting Leadership in Energy and Environmental 
Design (LEED) Green Building Rating System standards for all 
municipal building and development projects (see “Building 
Rating System” sidebar for more information). 

Educate developers and 
maintenance crews
Allow time and dedicate 
staff resources for bringing 
design engineers and 
landscape architects up to 
speed on new requirements. 
Provide checklists to help 
ensure compliance with 
new procedures. Develop 
locally based coefficients 
where appropriate in 
order to streamline sizing 
calculations and include 
example calculations to 
ensure consistency and 
transparency in project 
submittals. Hold periodic 
training sessions on LID 
applications, and request 
that plan reviewers provide specific comments when submitted 
designs do not meet standards.

Establish a maintenance tracking system
Determine whether property owners or the municipality will 
be responsible for maintenance. If property owners will be 
responsible, there are a number of ways in which the municipality 
can assure maintenance:

w Require maintenance agreements, which are recorded with 
the property deed, for new and existing BMPs.

w Require a performance bond for new BMPs.

w Perform spot inspections to identify maintenance problems 
and check maintenance records.

w Require that property owners submit maintenance records 
or other evidence that maintenance was performed as 
prescribed.

Municipalities should consider a balance between compliance 
assistance and enforcement mechanisms to ensure that 
property owners uphold their maintenance responsibilities.

Maintain a database or geographic information system (GIS) 
of locations of all LID BMPs. This database is needed for 
maintenance assurance and can also be used for other efforts, 
such as watershed modeling, stormwater master planning, and 
inspection programs. Publicly owned BMPs should be tracked for 
maintenance purposes as well as for asset inventories required 
under Governmental Accounting Standards Board (GASB) 
Statement No. 34 (www.gasb.org).

Quantify the benefits of LID
Present case studies showing the water quality and community 
benefits of LID, whether modeled or measured. Good examples 
and reliable data will help to make a case for changes in 
development standards by describing potential cost savings and 
other amenities offered by LID. This information can be part of 
a larger effort to educate municipal decision makers, such as 

Bringing Developers Up to Speed on New Requirements

The City of Philadelphia implemented a new stormwater ordinance 
with performance-based requirements that allow developers 
more flexibility in meeting stormwater, combined sewer overflow 
abatement, and flood control standards. To aid engineers and 
developers in adapting to the new policies, the City does not charge 
for plan reviews. They have brought in on-site contractors in addition 
to regular staff to review and suggest revisions to submissions. As 
time has passed they have seen a substantial drop in resubmissions.

Curb cuts allow water from the 
street to flow into bioretention 
areas
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city councils, the mayor, commissioners, etc., about the benefits 
of LID and to dispel any myths and misconceptions surrounding 
“green” infrastructure. These studies can also be used to gain 
buy-in from state permitting authorities and to quantify stormwater 
management benefits in terms of volume reductions and pollutant 
removal. One tool that can be used to estimate the benefits of 
LID and conservation practices is the Center for Neighborhood 
Technology’s (2007) Green Values Stormwater Calculator  
(http://greenvalues.cnt.org/calculator), which allows users to 
input site development characteristics and green practices and 
returns financial and hydrologic outcomes for different scenarios.

Grant credit for LID and conservation measures
Communities can offer incentives to developers to preserve open 
space, protect or plant trees, and implement LID site design 
techniques by offering stormwater credits. The goal of the credits 
is to reduce the required capacity (and therefore the cost) of 
stormwater treatment practices using non-structural site design 
and conservation measures. Credits can also be used to reduce 
the stormwater utility rate or user fee, if applicable. A number of 
municipalities across the nation offer some form of stormwater 
credit, and some states have developed guidance to encourage 
municipalities to adopt a credit system. For example, the State 
of Minnesota (2006) describes six types of credits that local 
jurisdictions can adopt:

w Natural area conservation

w Site reforestation or prairie restoration

w Drainage to stream, wetland or shoreline buffers

w Surface impervious cover disconnection

w Rooftop disconnection

w Grass channels

Minnesota also identifies four factors necessary for successful 
establishment of a credit system:

w Interest in and experience with LID techniques

w A review process in which stormwater management is 
discussed prior to initial site layout

w Communication between plan reviewers and design 
consultants

w Field verification of BMP efficacy by both parties

To establish a stormwater credit system, local jurisdictions should 
choose which credits to offer based on local feasibility factors, 
encourage designers to evaluate credit applicability early in the 
design process, have plan reviewers ensure that credits are 
applied properly, and inspect sites after construction to ensure 
that stormwater features are in place and functioning as intended.

Developers

Review new requirements and standards
Obtain and review new BMP standards and requirements from 
the municipal planning department, including technical design 
manuals, sample review checklists, and other educational 
materials. Send design staff to any training workshops offered by 
the municipality or any other organization that offers this kind of 
training (e.g., the Center for Watershed Protection).

Get early buy-in for stormwater BMP plans 
During the conceptual design stage, meet with a representative 
from the municipal planning department to discuss ways in which 
LID can be incorporated into the site to avoid multiple design 
iterations. Identify areas that are especially well-suited to LID 
BMPs, such as areas with well-drained soils, stands of mature 
trees and other mature vegetation, and natural depressions 
or low-lying areas of the site. Attempt to site buildings, roads, 
and other infrastructure around these features if possible. 
Arendt (1996) describes in detail a methodology for evaluating 
a development site to maximize open space, reduce impervious 
surfaces, and optimize stormwater management. Delaware’s 
(1997) Conservation Design for Stormwater Management 
(www.dnrec.state.de.us/DNREC2000/Divisions/Soil/
Stormwater/New/Delaware_CD_Manual.pdf) provides additional 
guidance on designing low-impact site layouts, including case 
studies comparing the impacts of different designs.

Space for BMPs is more limited in infill developments, though 
many options are still available, such as the use of flow-through 
planters in courtyards and along sidewalks, ecoroofs, and 
narrow swales along the site’s perimeter. Porous pavers can be 
substituted for traditional pavement, and cisterns can be used to 
store roof runoff for reuse.

Design for long-term maintenance
Developers should design BMPs with maintenance in mind. 
Native plants should be selected wherever possible to reduce 
chemical inputs and eliminate the need for watering. Limited 
access areas or those that require special maintenance can 
be set off from the surrounding landscape using low walls with 
cuts to allow stormwater to enter, a row of stones, or other 
physical or visual barriers. Access should be provided for periodic 
maintenance that might require heavy equipment.

Modeling Tangible Benefits of Stormwater Retrofits:  
The Green Build-Out Model

The Casey Trees Foundation (Deutsch et al., 2007) used the Green 
Build-Out Model to estimate how the addition of several of the most 
commonly used LID practices affected stormwater runoff volumes 
in Washington, DC. Researchers modeled two scenarios: a “green 
build-out” scenario, in which a full suite of BMPs including trees, 
green roofs, permeable pavers, rain gardens, and bioretention were 
placed wherever possible, and a “low end” scenario where these 
BMPs where placed in roughly half of the eligible locations. Using a 
continuous wet weather simulation based on an average year with a 
1-year, 6-hour design storm, the two scenarios showed the following 
reductions in stormwater entering the sewer system and discharges 
to Washington’s streams and rivers.

Result
Low-End 
Scenario

High-End 
Scenario

Runoff Reduction 10% 26%
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Developers should include detailed guidance on BMP 
maintenance with the property deed, including prescribed 
maintenance activities, inspection schedules and checklists, 
plant lists, and guidance on how to recognize problems or 
malfunctions. The maintenance information should distinguish 
between inspections and maintenance activities that require 
special expertise versus those that can be performed by 
homeowners or laborers.

Phase construction activities and practice site fingerprinting
When planning construction activities, developers should 
identify ways to minimize the amount of earth disturbed at any 
one time. This can be accomplished by phasing construction 
activities so that only a portion of the site is cleared and graded 
at one time. The remainder of the site can be left undisturbed 
to reduce erosion. Also, developers should make every effort to 
disturb as little of the site as possible. This practice, called “site 
fingerprinting,” involves clearing only the areas of a site that will 
contain buildings or infrastructure, leaving open spaces in a 
natural condition and preserving existing vegetation.

Revise corporate policies to promote LID
Developers can choose to implement LID and other 
environmentally friendly business practices across the board 
by adopting a corporate policy to require site analyses for all 
development projects that identify opportunities for “greening” 
developments. Because consumers are becoming more aware of 
the impacts of development on the environment, developers who 
regularly incorporate environmentally sensitive features into their 
projects can market their properties as “environmentally friendly” 
to appeal to this increased level of awareness.
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Additional Resources
Manuals and Reports
Managing Stormwater in Your Community: A Guide for Building an 
Effective Post Construction Program
 www.cwp.org/Resource_Library/Controlling_Runoff_and_Discharges/

sm.htm (PDF, 22 MB, 170 pages)
EPA Publication No: 833-R-08-001 Provides information linking 
stormwater to landuse, how to develop design manual, ordinances 
review plans and inspect BMPs.

Rooftops to Rivers: Green Strategies for Controlling Stormwater and 
Combined Sewer Overflows
 www.nrdc.org/water/pollution/rooftops/rooftops.pdf (PDF, 3.0 MB, 

54 pages) 
Provides policy guidance for decision makers and includes nine case 
studies of cities that employed green techniques successfully.

The Practice of Low Impact Development (LID)
 www.huduser.org/Publications/PDF/practLowImpctDevel.pdf (PDF, 

3.31 MB, 131 pages) 
Provides a brief introduction LID and discusses conventional and 
alternative techniques and technologies that developers can integrate 
into their existing land development practices. Focuses on technologies 
that affect both the cost impacts and environmental issues associated 
with land development.

Conservation Design for Stormwater Management
 www.dnrec.state.de.us/DNREC2000/Divisions/Soil/Stormwater/New/

Delaware_CD_Manual.pdf (PDF, 9.7 MB, 228 pages)
Provides guidance for incorporating conservation into site designs, 
including six case studies comparing conservation designs to traditional 
designs.

Building Rating System

The U.S. Green Building Council developed The Leadership in Energy 
and Environmental Design (LEED) Green Building Rating System™ 
as a nationally accepted benchmark for the design, construction, 
and operation of high performance green buildings. The LEED 
rating system includes “points” or credits for onsite stormwater 
management, including construction site pollution prevention, 
protecting/restoring habitat, maximizing open space, controlling 
stormwater quantity and quality, and using water-efficient 
landscaping. The Council has recently developed a Neighborhood 
Development Rating System that integrates the principles of smart 
growth, urbanism, and green building into a national standard for 
neighborhood design. This rating system provides greater specificity 
related to water quality enhancement, offering up to 5 points for 
a comprehensive stormwater management plan that infiltrates, 
re-uses, or evapotranspirates runoff from impervious surfaces. See 
www.usgbc.org for more information about the LEED-ND.
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Delaware Green Technology BMPs
 www.swc.dnrec.delaware.gov/SedimentStormwater.htm

Delaware’s Sediment and Stormwater Program website contains 
links to Delaware’s resources for green technology, including a Green 
Technology Best Practices Brochure and Standards & Specifications for 
Green Technology BMPs. 

Growing Greener: Conservation by Design
 www.natlands.org/uploads/document_33200515638.pdf (PDF, 

1.63 MB, 20 pages) 
A statewide community planning initiative designed to help communities 
use the development regulation process to their advantage to protect 
interconnected networks of greenways and permanent open space. The 
booklet can be downloaded in PDF format at.

Better Site Design: A Handbook for Changing Development Rules in Your 
Community
 www.cwp.org/Resource_Library (available for purchase)

Outlines 22 guidelines for better developments and provides a detailed 
rationale for each principle. Also examines current practices in local 
communities, details the economic and environmental benefits of better 
site designs, and presents case studies from across the country. 

Conservation Design for Subdivisions: A Practical Guide for Creating Open 
Space Networks
 www.amazon.com/Conservation-Design-Subdivisions-Practical- 

Creating/dp/1559634898 (available for purchase)
A plain-language, illustrated guide for designing open space 
subdivisions.

Low-Impact Development Design Strategies: An Integrated Design 
Approach
 www.epa.gov/owow/nps/lid/lidnatl.pdf (PDF, 9 MB, 150 pages)

This document was prepared by the Prince George’s County Maryland 
Department of Environmental Resources Programs and Planning 
Division, with assistance from EPA.

Low-Impact Development Hydrologic Analysis
 www.epa.gov/owow/nps/lid/lid_hydr.pdf (PDF, 2 MB, 45 pages)

This document was prepared by the Prince George’s County Maryland 
Department of Environmental Resources Programs and Planning 
Division, with assistance from EPA.

Websites
EPA Green Infrastructure Website
 www.epa.gov/greeninfrastructure

A compilation of resources, including municipal handbooks, technical 
guidance, models and calculators, case studies, funding opportunities, 
research reports, and links to Web sites.

EPA LID Website
 www.epa.gov/owow/nps/lid

A compilation of a number of resources, with links to Web sites, a 
literature review, fact sheets, and technical guidance.

Low Impact Development Center Website
 www.lowimpactdevelopment.org

A nonprofit organization that promotes environmental protection through 
site design techniques that replicate preexisting hydrologic conditions. 
The website contains technical resources and case studies exemplifying 
LID techniques.

Center for Watershed Protection Website
 www.cwp.org

A nonprofit organization that provides technical tools for protecting water 
resources to local governments, activists, and watershed organizations. 
The Center has developed a number of excellent publications pertaining 
to site design and watershed protection. 

Green Values Stormwater
 http://greenvalues.cnt.org (by Center for Neighborhood Technology)

This site contains an overview of green infrastructure practices and 
hosts the “Green Values Stormwater Calculator” that allows users to 
select “green interventions”, enter site characteristics, and receive 
hydrologic and financial outcomes for each scenario.

Ordinances
Maryland Model Stormwater Management Ordinance

www.mde.state.md.us/assets/document/sedimentstormwater/
model_ordinance.pdf (PDF, 2.1 MB, 28 pages)

Stafford County, Virginia, Low Impact Development Subdivision Ordinance 
Amendments
 www.riverfriends.org/LinkClick.aspx?fileticket=qm80RtwjwG0%3d&

tabid=86&mid=425 (PDF, 137 KB, 6 pages)

Stafford County, Virginia, Low Impact Development Stormwater Code 
Amendments
 www.riverfriends.org/LinkClick.aspx?fileticket=tcM6iE7Ko3I%3d&tabid

=86&mid=425 (PDF, 226 KB, 32 pages)

Warsaw, Virginia, Low Impact Development Ordinance Amendments
www.riverfriends.org/LinkClick.aspx?fileticket=VlaUwo%2fvYtQ%3d& 
tabid=86&mid=425 (PDF, 104 KB, 3 pages)

Permits
Ventura, California, MS4 Permit

www.waterboards.ca.gov/losangeles/water_issues/programs/
stormwater/municipal/ventura_ms4/tentative.shtml (PDF, 635 KB, 
128 pages)

Contacts
•	 U.S.	EPA—Paula	Estornell 

estornell.paula@epa.gov

•	 West	Virginia—Sherry	Wilkins 
Sherry.L.Wilkins@wv.gov

Rain barrels are appropriate for residential settings.

NOTE: This document is not law or regulation; it provides 
recommendations and explanations that MS4s may consider in 
determining how to comply with requirements of the CWA and 
NPDES permit requirements.
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http://www.swc.dnrec.delaware.gov/SedimentStormwater.htm
http://www.swc.dnrec.delaware.gov/SedimentStormwater.htm
http://www.natlands.org/uploads/document_33200515638.pdf
http://www.natlands.org/uploads/document_33200515638.pdf
http://www.cwp.org/Resource_Library
http://www.cwp.org/Resource_Library
http://www.amazon.com/Conservation-Design-Subdivisions-Practical-Creating/dp/1559634898
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http://www.epa.gov/owow/nps/lid/lidnatl.pdf
http://www.epa.gov/owow/nps/lid/lidnatl.pdf
http://www.epa.gov/owow/nps/lid/lid_hydr.pdf
http://www.epa.gov/owow/nps/lid/lid_hydr.pdf
http://www.epa.gov/greeninfrastructure
http://www.epa.gov/greeninfrastructure
http://www.epa.gov/owow/nps/lid
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Btyan Speegle, Director 
^ ^ 300 N. Flower Street 

COUNTY O F ORANGE ^ A ^ ( A 

P.O. Box 4048 

RESOURCES & DEVELOPMENT MANAGEMENT DEPARTMENT
 SantaAnaCA 9 

Telephone: (714)834-2300 
Fax: (714)834-5188 

January 31, 2008 

Executive Officer 
California Regional Water Quality Control Board 
San Diego Region 
9174 Sky Park Court, Suite 100 
SanDiego, CA 92123-4340 

Subject: 401 Certification; File No. 02C-055 
Munger Drain Sand Filter BMP - Aliso Creek Watershed 

S 

-0 
ro 
CD 

Dear Mr. Robertus: 

Please find attached documentation related to the transmittal to the City of Lake Forest 
the findings of a drainage area reconnaissance and urban runoff characterization of the 
J01P01 subdrainage area within the Aliso Creek watershed. The findings are submitted 
in compliance with Additional Condition B.4 of the above referenced 401 Certification. 

As required by 401 Certification Additional Condition D.2, I certify under penalty of law 
that I have personally examined and am familiar with the information In this document 
and all attachments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe that the information is true, accurate, 
and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and Imprisonment. 

Very truly yours. 

Mary Anne {^forpanich 
Director, Watershed & Coastal Resources Division 

Attachment 

-o 

o&OOr^^HC^ -v ro 
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Bn':in Spccglc, Director 
300 N. Fl.rtverSinvr 

COUNTY O F ORANGE s ra w A 

I'.O. M..x -10-18 

RESOURCES & DEVELOPMENT MANAGEMENT DEP^VRTMENT S:il,t!l Al,:i (:A y27a2^0 ,s 

Telcphnne: (71-1)83^-2300 
l;;ix: (714)834-5188 

January 29, 2008 

Devin Slaven, Water Quality Specialist 
City of Lake Forest, 
25550 Commercentre Dr., Ste. 100 
Lake Forest, CA 92630 

SUBJECT: Munger Drain Contributory Drainage Area (J01P01) 
Drainage Area Reconnaissance - Final Report Transmittal 

Dear Mr. Slaven, 

The County of Orange RDMD is hereby transmitting a drainage area reconnaissance and runoff 
characterization of the subject drainage area. The intent of the reconnaissance was to identify 
potential opportunities for the implementation of effective runoff reduction and pollutant 
prevention BMPs within the Munger drainage area. Implementation of such BMPs would serve 
not only to further water quality protection and NPDES compliance goals of the City of Lake 
Forest, but also to improve potential performance efficiency of the Munger Drain sand filter 
treatment system recently constructed by the County at the Munger outfall to Aliso Creek. 

The drainage area reconnaissance report was prepared in part to comply with a condition of the 
State Section 401(c) water quality certification of the Munger Drain sand filter construction. 

We trust that the findings will be useful to the City in the management of urban runoff within the 
subject drainage area. Please contact me should the County be able to provide additional 
information or clarification which the City might require to act meaningfully on these findings. 

Best regards, 

George Edwards, P.E. 
Watershed & Coastal Resources Division 

Attachment 

Copy: Jeremy Haas, San Diego Region Water Quality Control Board 
Richard Boon, WCRD Stormwater External 
Ted Von Bitner, WCRD Monitoring Programs 
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MUNGER DRAIN (J01F01) 
DRAINAGE AREA RECONNAISSANCE AND 

URBAN RUNOFF CHARACTERIZATION 

Prepared by: 

County of Orange Resources & Development Management Department 
Watershed & Coastal Resources Division 

January 2008 
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Introduction 

In August 2007 the County of Orange conducted a limited drainage area reconnaissance and 
urban runoff characterization in the Munger Dram (County drainage system identifier J01P01) 
contributory area within the Aliso Creek watershed. The reconnaissance was intended to 
identify potential opportunities for implementation of meaningful runoff reduction and 
pollutant prevention BMPs within the drainage area. Implementation of such BMPs would 
serve to reduce runoff flow and associated pollutant loading into Aliso Creek, with 
corresponding potential water quality improvements to the stream. The reconnaissance was 
also performed in compliance with a Section 401(c) water quality certification condition for 
construction of the Munger Drain sand filter system. 

The information presented was based on existing water quality data review, continuous flow 
monitoring, and limited curbside reconnaissance observations and water quality sampling. 

Study Area Description 

The 500 acre JOI POl drainage area is situated within the City of Lake Forest, and comprises 
approximately 4 percent of the Aliso Creek watershed. Land use is predominantly suburban 
residential, with smaller areas of commercial, school, city parkland, and open space. The J01P01 
segment is primarily an underground confined pipe drainage system, although the contributory 
J01P02 segment is an open swale through a natural area. The Munger Drain discharges to Aliso 
Creek under the Trabuco Road overpass. An aerial photo map of the drainage area and the 
alignment of the primary drainage pipe/swale segments are presented in Figure 1. 

Water Quality Background 

Aliso Creek is identified in the San Diego Region Basin Plan for beneficial uses of non-contact 
water recreation (REC2), warm freshwater and wildlife habitat, with the potential of becoming a 
contact recreation (REC1) receiving water. However, the 2006 Clean Water Act Section 303(d) 
list identifies Aliso Creek as a water quality limited segment based on high levels of indicator 
bacteria, phosphorus, and toxicity. A Caiifomia Water Code Section 13225 directive issued for 
Aliso Creek in 2001 identified watershed sources of fecal indicator bacteria that contribute to an 
impairment of water contact recreation uses in the stream and Aliso Beach, with particular 
reference to municipal storm water drainage outfalls. 

Recent (2005-2007) dry season water quality at the J01P01 outfall to Aliso Creek collected under 
the NPDES dry weather reconnaissance program is summarized in Table 1. A review of water 
quality data indicates elevated concentrations of fecal indicator bacteria, nitrate nitrogen, and 
phosphorus. Nitrate nitrogen concentrations were of special interest, as they were typically 
higher than representative concentrations from similar suburban drainages in Orange County, 
and may contribute to increased primary productivity in Aliso Creek. Fecal indicator bacteria 
levels were not exceptionally high relative to other Orange County suburban drainages, but 
likely contribute to concentrations in Aliso Creek which are in excess of those acceptable for 
REC2 noncontact recreational use (fecal coliform 2000-4000 CFU/IOOml). Data suggests that 
meaningful pollutant loading reductions could be achieved within this drainage segment that 
would be helpful in protecting or improving stream beneficial uses. 
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Figure 1. Munger Drain Contributory Area 

ALISO CREEK - JOI POl SUBWATERSHED 

COUNTY OF ORANGE, CAUKMNU 
i 
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Table 1. Dry Season Water Quality of J01P01 Discharge, 2005 -2007 
Parameter of 

Concern 
Nitrate as N 
Ammonia as N 
Phosphorus 
Total Coliform 
Fecal Coliform 
Enterococcus 
Chlorpyrifos 
Malathion 
Copper 
Nickel 
Zinc 
Oil & Grease 

#of 
Samples 

13 
13 
13 
12 
12 
12 
11 
11 
12 
12 
12 
12 

Units 

mg/I 

CFU/ 
100 ml 

ng/l 

ug/I 

mg/l 

Mean 

9.6 
0.16 
1.2 

60.392 
16,875 
9308 
3.5 
12.7 
4,9 

7.525 
14.767 

<5 

Geomean 

9.5 
0.10 
1.2 

46.545 
12,993 
6678 
1.6 
4.4 
3.7 
6.1 
11.2 
<5 

Maximum 
Value 
11.9 
0.57 
2.0 

140.000 
44.000 
39.000 

15 
76 
22 
15 
65 
<5 

Minimum 
Value 

8 
0.02 
0.9 

6700 
3200 
2200 
<1.0 
<3.0 
1.6 
2.1 
5.3 
<5 

Flow Data 

To better understand runoff characteristics within the drainage area, a flow monitoring station 
consisting of a trapezoidal flume and ISCO flow meter were installed at the J01P01 outfall in 
July 2007. Continuous flow data was collected from July 30 until September 20, 2007. 

Measured flows demonstrated a distinct time-of-day variable drainage pattern, characterized by 
relatively low daytime flows and much higher nighttime flows. A one week hydrograph 
demonstrates a general 0.15 cubic feet per second (cfs) baseflow condition sustained throughout 
the day, with nocturnal flows of 0.3 - 0.6 cfs between 1 2 - 6 a.m. (Figure 2). This nocturnal 
peaking trend was consistent through an extended monitoring period (Figure 3), suggesting the 
highly automated nature of discharges, and the importance of nighttime activities in the 
generation of runoff volumes. The consistent and recurrent nature of the daytime baseflow rate 
and the low incidence of observed daytime urban runoff activity were highly suggestive that 
baseflow was attributable to shallow groundwater infiltration of the drainage system. There 
were no day-of-week variations in flow patterns observed. 

Flows averaged 0.24 cfs over the monitoring period, and generally ranged between 0.11 and 
0.58 cfs, although there was one 30-minute peak of 1.6 cfs recorded on the afternoon of August 
23. The urban runoff areal flow rate, excluding potential groundwater baseflow, was 115 gallons 
per day (gpd) per acre. This areal flow rate was much greater than those observed in 2004 at 
two suburban residential areas within the Newport Bay watershed (8 and 58 gpd/acre). The 
relatively high areal rate suggests that potentially meaningful runoff reductions could be 
achieved in the drainage area. 

Continuous flow monitoring data was very helpful in determining the appropriate timing of 
curbside reconnaissance efforts to best characterize the nature of contributory runoff and to 
identify locations of significant discharges. In particular, it identified the importance of 
nighttime reconnaissance in identifying the nature and location of urban runoff to the system. 
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Figure 2. J01P01 Discharge, July 30 - August 8, 2007 

Mon. Tues. Wed. Thurs. Fri. Sat. Sun. Mon. 
7/30/07 7/31/07 8/1/07 8/2/07 8/3/07 8/4/07 8/5/07 8/6/07 

Vertical Gridlines occur at 12:00 AM 

F i g u r e s . J01P01 Discharge for Augus t 2007 
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Drainage Area Reconnaissance - Overview 

Reconnaissance was performed in the subject drainage area to identify significant sources of 
runoff and potential pollutants, with special interest in fecal indicator bacteria and trash and 
debris. Each reconnaissance visit surveyed all streets and commercial alleys within the 
drainage area. Five daylight surveys were performed between June 27 and August 8, 2007 
before continuous flow data from the study area was available, with an emphasis on pollutant 
sources rather than runoff sources. Once flow data was reviewed, a special nocturnal runoff 
investigation was performed during the early morning hours of August 16, 2007, with a follow 
up daytime reconnaissance on August 23, 2007. 

Runoff characterization included location, description of runoff-generating activity, estimated 
flow, and curbside sampling of runoff for water quality analyses. Analyses included: turbidity, 
ammonia nitrogen (NH3-N), nitrate nitrogen (N03-N), electrical conductivity (EC), and fecal 
indicator bacteria forms of total coliform (TC), fecal coliform (FC), and enterococcus (ENT). 

Findings - Trash and Debris 

Based on eight inspection visits of the J01P01 outfall at Aliso Creek, trash and debris was 
observed to be persistent but at relatively low levels. Materials consisted primarily of food and 
beverage containers, and vegetative detritus such as leaves. There was no clear evidence of on-
site littering, although some might have occurred. A significant amount of litter was present 
above the outlet drain, having been wind blown from the overlying Trabuco Road corridor. 

Sources and locations of litter were identified through the reconnaissance surveys induded: 

1. 22300 Block El Toro Road - The alley behind this retail store block included multiple 
uncovered dumpsters, including one with a trash chute leaking produce and other waste. 

2. Northcrest/Aliso Park Drive northwest side, between Pittsford and Richford Drives - This 
paved path borders Lake Forest Elementary School, and receives a high amount of 
pedestrian traffic including school children, local residents, joggers, and dog walkers. High 
levels of trash were observed along the curb gutter. During one visit, the grassy strip lining 
the street had been mowed, with the grass clippings having been transferred into die curb 
gutter. The installation of trash cans and/or advisory signage could reduce litter this 
location. Similarly, personnel responsible for lawn maintenance could be advised of proper 
grass clippings disposal options. 

3. J01P02 Open Swale Corridor - The J01P02 drainage segment is a swale within a heavily 
vegetated open space corridor, bordered by a bike and pedestrian trail appeared to be used 
frequently by local residents. Dog feces were prevalent alongside the trail in wood chip 
groundcover. Educational signage and possibly a pet waste bag and disposal station at the 
ends of the trail might be considered to encourage responsible pet waste disposal. 
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Findings - Runoff Site Identification and Runoff Quality Characterization 

Several incidences of runoff generation were identified during the nighttime reconnaissance of 
August 16, 2007 (as well as the J01P02 swale location identified on the day of August 23, 2007). 
Locations and activities are described in Table 2, and are physically located on Figure 4. Flow 
and water quality characterization of curbside runoff from these events are presented in Table 3. 

Location 
Identifier 

Rl 

R2 

R3 

Cl 

Pl 

P2 

HI 

H2 

H3 

H4 

J01P02 

Table 2. Location and Description of Urban Runoff Activity 

Location 

Danby Drive & Midcrest Drive 

Montbury Drive 

Osterman Rd@ Brydges 

El Toro Rd @ Trabuco 

Northcrest Drive - Lake Forest 
Elementary School frontage 

Lake Forest Elementary School 

Trabuco Rd @ Cherry (east) 

Trabuco Rd @ Cherry (west) 

Pittsford @ Coralita 

Alexan Bellacour Apartments 
Osterman @ Normandale 

At Northcrest Drive 

Description of Runoff Activity 

Residential irrigation overspray/drainage 

Residential & open space area 
irrigation overspray/drainage 
Residential or HOA street frontage 
Broken sprinkler head waterspout 
Commercial retail strip 
irrigation overspray/drainage 

School vegetative buffer along street frontage 
broken sprinkler head waterspout 

Lawn strip @ parking lot. Excessive & 
sustained irrigation overspray/drainage 

Road frontage irrigation overspray/drainage 

Road frontage irrigation overspray/drainage 

Mariposa community entry area 
Irrigation overspray/drainage 
Excessive irrigation overpray/drainage onto 
street frontage 
Along J01P02 swale open space corridor 
Excessive irrigation & drainage 

Bolding denotes need and potential for meaningful BMP application or corrective action 

All eleven (11) runoff-generating events observed were associated with automated irrigation. 
Several were relatively minor overspray incidents, with marginal potential for improvement, 
given the difficulty of watering small or narrow landscaped areas under moderate to steep 
slope conditions. Two incidents were attributable to broken sprinkler discharges, which are 
certainly actionable items for correction. 

However, three additional incidents were attributable to irrigation overspray and runoff which 
were well beyond reasonable or acceptable levels, where the potential for very meaningful 
reductions in runoff and associated pollutant loading exist. It is recommended that the City 
follow up with the owners or irrigation system operators on the subject properties. It is 
probable that relatively straightforward adjustments to sprinkler heads and irrigation controller 
parameters (frequency and duration) would optimize irrigation water retention and minimize 
or eliminate runoff. 
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Figure 4.. Munger Drain Contributory Area - Runoff Sampling Sites 
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The property locations were: 

1. Lake Forest Elementary School, Pittsford Drive (P2) - Excessive and sustained overspray, 
over-irrigation, and corresponding runoff from the lawn strip in front of the school to its 
parking area connecting to J01P01 was observed. Curbflow rates of 32 gpm were estimated. 
The duration of irrigation was excessive; irrigation lasted for at least 30 minutes, and likely 
extended much longer than what was personally observed by investigators. 

2. Alexan Bellecour Apartments, Osterman Road (H4) - Extensive misdirection and overspray 
of sprinkler heads serving the landscaping alongside the street frontage was observed. 
While irrigation events within zones were not of extended duration, excessive irrigation and 
overspray resulted in curbflows estimated at 22 gpm. 

3. J01P02 Open Swale Corridor 0O1PO2) - Estimated swale flows of 22 gpm were observed on 
August 23, and were attributable to observed overspray and over-irrigation of adjacent open 
space areas along the corridor. The swale was observed to be dry during the nocturnal 
reconnaissance of August 16; this affirmed that observed flow was not partly attributable to 
groundwater derived-baseflow. 

Water quality analytical data for runoff samples is presented in Table 3. Water quality results 
provide two important findings: 

• High concentrations of all three forms of fecal indicator bacteria were measured in virtually 
all samples. Concentrations were generally higher than historical daytime measurements at 
the Munger Drain outfall, and much higher than non-contact recreation (REC-2) water 
quality objectives (e.g. fecal coliform of 2,000 - 4,000 CPU/100 ml) for inland receiving 
waters. Analytical data strongly indicates that irrigation overspray and drainage constitutes 
a very substantial source and conveyance mechanism for fecal indicator bacteria into Aliso 
Creek, and suggests that reduction measures for this source of urban runoff could provide 
meaningful reductions in bacteria loading to the stream. 

• High electrical conductivity (EC), ammonia nitrogen (NH3-N), and/or nitrate nitrogen 
(N03-N) values (bolded in Table 3) indicated that reclaimed water is the source water at 
three of the excessive runoff locations (Pl, P2, J01P02). These dissolved nitrogen 
concentrations and flow rates create relatively high nitrogen loadings, which have the 
potential to contribute to undesirable levels of periphytic algal growth in Aliso Creek. 
Curiously, water quality characteristics at Alexan Bellecour Apartments did not indicate it 
to be reclaimed water (high EC was attributable to soil particles entrained in the runoff), 
although the irrigation system valve lids and piping clearly indicated it to be designed for 
reclaimed water. The source of the water should be verified with the owner, should the 
potential for this and other cross-connections to exist. 
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1
Identification of Significant Factors Affecting 

Stormwater Quality Using the NSQD 
Alexander Maestre, Robert Pitt 

1 Introduction

The normal approach to classify urban sites for estimating stormwater characteristics is based on 
land use. This approach is generally accepted because it is related to the activity in the watershed, plus
many site features are generally consistent within each land use. Two drainage areas with the same
size, percentage of imperviousness, ground slope, sampling methods, and stormwater controls will
produce different stormwater concentrations if the main activity in one watershed is an automobile
manufacturing facility (industrial land use) while the other is a shopping center (commercial land use) 
for example. There will likely be higher concentrations of metals at the industrial site due to the
manufacturing processes, while the commercial site may have higher concentrations of PAHs
(polycyclic aromatic hydrocarbons) due to the frequency and numbers of customer automobiles
entering and leaving the parking lots.

Previous studies indicated that there are significant differences in stormwater constituents for 
different land use categories (Pitt et al. 2004). This is supported for other databases like NURP (EPA 
1983), CDM (Smullen and Cave, 2002) and USGS (Driver et al., 1985). The main question to be
addressed in this chapter is if there is a different classification method that better describes stormwater
quality, possibly by also considering such factors as geographical area (EPA Rain Zone), season,
percentage of imperviousness, watershed area, type of conveyance, controls in the watershed,
sampling method, and type of sample compositing, and possible interactions between these factors.

This chapter presents several approaches to explain the variability of stormwater quality by
considering these additional factors. Maestre (2005b) has shown that ignoring the non-detected
observations can adversely affect the mean, median and standard deviations of the dataset, and the
resulting statistical test results. Therefore, the calculations presented in this chapter used the censored
observations using the Cohen’s maximum likelihood method.

2 Main Factors Affecting Stormwater Quality 

The EPA Rain Zone (geographical location), percentage of imperviousness, land use, type of 
conveyance, controls in the watershed, sample analysis method, and type of sampling procedures were
selected as potential influencing factors affecting stormwater quality for the preliminary analyses. 
Data from sites having single land uses will be used in the basic analyses. Data from the mixed land
use sites could be used for verification. The first step was to inventory the total number of events in
each of the possible combinations of these factors. The EPA Rain Zone, land use, type of conveyance,
type of controls present in the watershed, sampling methods and type of compositing procedures are 
discrete variables, while percentage of imperviousness is a continuous variable. The total counts and
percentage for each discrete variable option is shown in Table 1.
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Table 1 Numbers and percentage of samples by discrete site variable category

LAND USE TOTAL
EVENTS PERCENTAGE

Residential 1042 27.68
Mixed Residential 611 16.23
Commercial 527 14.00
Mixed Commercial 324 8.61
Industrial 566 15.03
Mixed Industrial 249 6.61
Institutional 18 0.48
Open Space 49 1.30
Mixed Open Space 168 4.46
Freeways 185 4.91
Mixed Freeways 26 0.69

EPA
RAIN
ZONE

TOTAL
EVENTS PERCENTAGE

1 69 1.83
2 2000 53.12
3 266 7.07
4 212 5.63
5 485 12.88
6 356 9.46
7 229 6.08
8 24 0.64
9 124 3.29

TYPE OF CONTROL TOTAL
EVENTS PERCENTAGE

Channel Weirs (CW) 30 0.80
Dry Pond (DP) 50 1.33
Detention Storage (enlarged pipe) (DS) 17 0.45
Wet Pond at Outfall (WP) 113 3.00
WP in Watershed (WP_W) 182 4.83
WP in Series at Outfall (WP_S) 42 1.12
None 3331 88.47

SAMPLE ANALYSIS TOTAL
EVENTS

PERCENTAGE

Composite (not specified) 718 19.07
Flow Composite 2752 73.09
Time Composite 295 7.84

SAMPLER TOTAL
EVENTS PERCENTAGE

Automatic 3055 81.14
Manual 393 10.44
Not specified 317 8.42

TYPE OF
CONVEYANCE

TOTAL
EVENTS PERCENTAGE

Curb and gutter 2454 65.18
Grass swale 344 9.14
Not specified 967 25.68

About 80 percent of the samples were collected using automatic samplers. It was observed that
manual sampling can result in lower TSS concentrations compared to automatic sampling procedures.
This may occur, for example, if the manual sampling team arrives after the start of runoff and 
therefore misses the first flush (if it exists for the site), resulting in reduced event mean concentrations.
For those sites using automatic samplers, about 73% of the events were collected using flow-
composite samplers, 8% were collected using time-composite samplers, and about 19% did not have
any designation available. Flow-composite samples are considered more accurate than time-composite
samples when obtaining data for event-mean concentrations, unless very large numbers of subsamples
are obtained (Roa-Espinosa and Bannerman, 1995).

Almost 66% of the events were collected at sites drained with conventional curbs and gutters, 9%
were collected at sites having roadside grass swales, and it was not possible to determine the drainage
system for about 25% of the samples. Grass swales can reduce the concentrations of suspended solids
and metals, especially during low flows. They can also infiltrate large quantities of the stormwater,
reducing pollutant mass discharges, runoff volume, and peak flows.

2.1 Effects of Stormwater Controls on Stormwater Quality

It is hoped that stormwater controls located in a watershed, or at an outfall, would result in
significant reductions in stormwater pollutant concentrations. Figure 1 shows the effects on effluent
TSS concentrations when using various controls in residential area watersheds in EPA Rain Zone 2

2
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(Maryland, Virginia, North Carolina, Tennessee and Kentucky), the area having large enough
numbers of samples for an effective statistical analysis. The controls noted for these locations
included:

1. Channel weir: a flow measurement weir in an open channel that forms a small pool
(a very small wet pond). 

2. Dry pond (DP): a dry detention pond that drains completely between each storm
event.

3. Wet pond (WP): a wet detention pond that retains water between events, forming a
small lake or pond. If the pond is in the watershed but not at the outfall, this will be
considered a wet pond inside of the watershed (WPW), which would only treat a 
fraction of the total stormwater from the site

4. Detention storage (DS): Oversize pipes with small outlet orifices, usually under
parking lots.

The stormwater monitoring was conducted at the outfalls of the drainage areas, after the
stormwater controls. Wet ponds are seen to reduce the TSS concentration in the stormwater more than
the other controls (about 78%) compared to the “no control” median value. Detention storage units
and dry ponds also reduced the TSS concentrations, but to a smaller extent (about 60% and 37%
respectively). Only one site (located in Virginia Beach) had a channel weir control, but that site did
not reduce the observed TSS concentrations compared to the “no control” category.

The effectiveness of the stormwater controls was evaluated for each constituent separately. The
effects of sample analysis method, sampler instrument, and type of conveyance were also examined.
The first step was to identify the suitable subsets that could be examined, based on suitable numbers
of samples in each category. The following four land uses and EPA Rain Zones had suitable numbers
of sites having controls that could be examined: residential, commercial and industrial in EPA Rain
Zone 2 and industrial in EPA Rain Zone 3. For each group, one-way ANOVA analyses were used to
identify if there were any differences in the concentrations of 13 constituents (after log-
transformations and substitutions for non-detectable values) for those sites that included different
controls. Dunnet’s method was also used to compare sites with each specific stormwater control type
to sites without stormwater controls, using a family error rate of 5%. Table 2 shows the results for
these analyses for each of these groups.

Controls
Wet_PondNo_ControlDetention_StorageDry_PondChannel_Weir

1,000

100

10
9.2 mg/L

42 mg/L

16.62 mg/L

26.67 mg/L

55.54 mg/L

Figure 1. TSS distribution by controls in residential areas and EPA Rain Zone 2 (the cross circles
indicate the average concentrations, while the median concentrations are written next to the median
bar in the box diagrams)

3

0042808



Table 2 shows that there are no significant differences between sites with or without wet ponds for
all constituents having observations in industrial land uses in EPA Rain Zone 3. Nitrite-nitrate, total
phosphorus, total copper and total zinc were significantly lower in concentrations at sites located in
EPA Rain Zone 2, having wet ponds before the outfall, compared to sites without stormwater controls.
Wet ponds did not reduce the TKN concentrations in any of the four groups. Significant reductions in 
TSS concentrations were also observed for sites having wet ponds in residential and commercial land
uses, but not in industrial land uses.

Dry ponds were only available for evaluation in the residential land use category in EPA Rain
Zone 2. No significant differences were found for TSS or nitrite-nitrate for sites having dry ponds.
However, significant reductions of BOD5, TKN, total phosphorus, total copper, total lead and total
zinc were noted.

Some communities have installed detention-storage facilities (enlarged pipes) under parking lots to
reduce runoff flow rates. More than 400 of these underground pipes are located in Arlington, Virginia,
for example. A significant reduction in the TSS, BOD5, COD, total lead, and total zinc concentrations
were observed at sites with these underground devices. On the other hand, these controls did not
indicate a significant difference in the concentrations of nutrients (ammonia, nitrite-nitrate, TKN,
dissolved phosphorus and total phosphorus), compared to comparable sites not having stormwater
controls. A conflicting situation was observed in EPA Rain Zone 2 for total zinc for sites having
underground enlarged pipes; zinc concentrations at residential land uses were significantly higher,
while zinc concentration at commercial areas were significantly lower, compared to sites with no
stormwater controls. It is possible that the sites having elevated zinc concentrations used galvanized
metal enlarged pipe systems.

2.2 Sampling Method Effects on Stormwater Concentrations

The use of manual or automatic sampling is a factor that is sometimes mentioned as having a
possible effect on the quality of the collected samples. Manual sampling is usually preferred when the
number of samples is small and when there are not available resources for the purchase, installation,
operation, and maintenance of automatic samplers. Manual sampling may also be required when the
constituents being sampled require specific handling (such as for bacteria, oil and grease, and volatile
organic compounds) (ASCE/EPA, 2002). Automatic samplers are recommended for larger sampling
programs, when better representations of the flows are needed, and especially when site access is 
difficult or unsafe. In most cases, where a substantial number of samples are to be collected and when
composite sampling is desired, automatic sampling can be much less expensive. Automatic samples
also improve repeatability by reducing additional variability induced by the personnel from sample to
sample (Bailey, 1993). Most importantly, automatic samplers can be much more reliable compared to
manual sampling, especially when the goal of a monitoring project is to obtain data for as many of the
events that occur as possible, and sampling must start near the beginning of the rainfall (Burton and 
Pitt, 2002).

One-way ANOVA analyses were used to identify any statistical differences between the two 
groups. Dunnet’s test was used to compare manual sampling against automatic sampling. Table 3
shows the results from the ANOVA analyses.
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Table 3 One-Way ANOVA Results by Type of Sampler by Land Use and EPA Rain Zone
Residential, EPA Rain Z. 2 Commercial, EPA Rain Z. 2 Industrial EPA Rain Zone 2 

Constituent Automatic Manual p-
value Automatic Manual p-

value Automatic Manual p-
value

Hardness mg/L 51.9
(23)

22.4
(28,<) 0 97.86

(23)
22.34
(12,<) 0 - - None

Oil and Grease mg/L - - None 4.75
(70)

2.30
(19,<) 0.009 3.68

(62)
4.10

(14,=) 0.723

TDS mg/L 65.4
(318)

50
(66,<) 0.004 76.36

(123)
60.80
(18,=) 0.25 73.2

(128)
100

(100,=) 0.362

TSS mg/L 45.5
(420)

19.2
(78,<) 0 52.29

(179)
20.55
(24,<) 0 51.45

(171)
62.82
(19,=) 0.402

BOD mg/L 11.3
(396)

9.8
(78,=) 0.162 14.86

(178)
11.70
(23,=) 0.189 9.65

(166)
13.47
(19,=) 0.112

COD mg/L 62.2
(312)

36.4
(66,<) 0 79.74

(123)
44.02
(18,<) 0.003 55.02

(127)
67.68
(10,=) 0.371

Ammonia mg/L 0.229
(310)

0.233
(66,=) 0.909 0.359

(123)
0.433
(18,=) 0.569 0.243

(122)
1.54

(10,>) 0

NO2 + NO3 mg/L 0.51
(410)

0.66
(75,>) 0.005 0.55

(178)
0.75

(23,=) 0.137 0.558
(163)

0.904
(19,>) 0.021

TKN mg/L 1.40
(410)

1.16
(78,<) 0.048 1.63

(177)
1.21

(24,=) 0.117 1.135
(164)

1.944
(19,>) 0.008

Dissolved
Phosphorus mg/L

0.136
(302)

0.120
(63,=) 0.308 0.097

(113)
0.115
(17,=) 0.554 0.091

(109)
0.086
(10,=) 0.870

Total Phosphorus
mg/L

0.325
(416)

0.230
(73,<) 0 0.261

(176)
0.157
(23,<) 0.003 0.214

(166)
0.315
(19,=) 0.056

Total Copper µg/L 11.57
(256)

8.80
(77,<) 0.025 20.27

(127)
11.80
(23,<) 0.001 15.66

(108)
14.97
(22,=) 0.797

Total Lead µg/L 9.74
(247)

4.14
(71,<) 0 17.62

(130)
13.66
(20,=) 0.422 11.27

(109)
10.83
(16,=) 0.908

Total Zinc µg/L 73.71
(256)

53.22
(76,<) 0.02 208

(130)
168

(23,=) 0.404 156
(115)

233
(22,>) 0.028

Note. Refer to note Table 2. Comparisons with automatic sampling.

Residential, commercial and industrial sites located in EPA Rain Zone 2 were used to evaluate any
significant differences between the two sampling methods. It was observed that BOD5 and dissolved
phosphorus measurements are not affected by differences in sampling methods used in residential,
commercial or industrial areas in EPA Rain Zone 2. In residential and commercial land uses, TSS and
COD concentrations obtained using automatic samplers were almost twice the concentrations obtained
when using manual sampling methods. Median total phosphorus concentrations were about 50%
higher using automatic samplers, while no effects were noted for other nutrients.

Figure 2 contains box and whisker plots comparing automatic versus manual sampling methods in
residential land uses in EPA Rain Zone 2. TSS, total copper and total zinc have lower concentrations
using manual sampling compared with automatic sampling (p-values 0, 0.025 and 0.02 respectively).
The opposite pattern was observed for nitrate-nitrate, manual sampling shows higher concentrations
than samples collected with automatic samples (p-value: 0.005).

In industrial land uses, the pattern was found to be opposite. Ammonia, nitrate-nitrite, TKN and
total zinc indicated higher concentrations when using manual sampling methods compared to using
automatic samplers. Concentrations for these constituents were almost twice as high when using
manual sampling, except for ammonia that was almost six times higher when manual sampling was 
used compared to automatic sampling methods. These elevated concentrations were observed in
industrial sites located in Fairfax County Virginia, Howard County Maryland and the city of Charlotte
in North Carolina. Sites with controls were not included in the previous analyses.
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Figure 2. Comparison of reported concentrations in residential land use and EPA Rain Zone 2 for 
automatic vs. manual sampling methods

2.2 Sampling Method Effects on Stormwater Concentrations

Time and flow-weighted composite options were also evaluated in residential, commercial, and
industrial land uses in EPA Rain Zone 2 and in industrial land uses in EPA Rain Zone 3. With time-
compositing, individual subsamples are combined for even time increments. As an example, automatic
samplers can be programmed to collect a subsample every 15 minutes for deposit into a large
composite bottle. An automatic sampler can also collect discrete subsamples at even time increments,
keeping each sample in a separate smaller sample bottle. After the sampled event, these samples can 
be manually combined as a composite. With flow-weighted sampling, an automatic sampler can be
programmed to deposit a subsample into a large composite bottle for each set increment of flow.

The Wisconsin Department of Natural Resources conducted a through evaluation of alternative
sampling modes for stormwater sampling to determine the average pollutant concentrations for
individual events (Roa-Espinosa and Bannerman 1995). Four sampling modes were compared at
outfalls at five industrial sites, including: flow-weighted composite sampling, time-discrete sampling,
time-composite sampling, and “first-flush” sampling during the first 30 minutes of runoff. Based on
many attributes, they concluded that time-composite sampling at outfalls is the best method due to
simplicity, low cost, and good comparisons to flow-weighted composite sampling (assumed to be the
most accurate). The time-composite sampling cost was about ¼ of the cost of the time discrete and 
flow-weighted sampling schemes, for example (but was about three times the cost of the first-flush
sampling only). The accuracy and reproducibility of the composite samples were all good, while these
attributes for the first-flush samples were poor. Burton and Pitt (2001) stress that it is important to
ensure that acceptable time-weighted composite sampling include many sub-samples. Any sampling
scheme is very inaccurate if too few samples are collected. Samples need to be collected to represent
the extreme conditions during the event, and the total storm duration. Experimental design methods
can be used to determine the minimum number of subsamples needed considering likely variations. It 
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is more common to now include the use of “continuous” water quality probes at sampling locations,
with in-situ observations obtained every few minutes. Unfortunately, these details were not available
for the NSQD sampling sites; some sites may have had too few subsamples to represent the storm
conditions, while others may have had sufficient numbers of subsamples. Also, most of the NSQD
samples only represented the first 3 hours of runoff events. If events were longer, the later storm
periods were likely not represented. These issues are discussed more in the next subsection.

One-way ANOVA tests were used to evaluate the presence of significant differences between
these two composite sampling schemes. Dunnet’s comparison test was used to evaluate if
concentrations associated with time-compositing were larger or lower than concentrations associated
with flow- compositing. Table 4 shows the results of these tests.

Table 4 shows that no significant differences were observed for BOD5 concentrations using either
of the compositing schemes for any of the four categories.  A similar result was observed for COD
except for commercial land uses in EPA Rain Zone 2, where not enough samples were collected to
detect a significant difference. TSS and total lead median concentrations in EPA Rain Zone 2 were
two to five times higher in concentration when time-compositing was used instead of flow-
compositing.

Nutrients in EPA Rain Zone 2 collected in residential, commercial and industrial areas showed no
significant differences using either compositing method. The only exceptions were for ammonia in 
residential and commercial land use areas and total phosphorus in residential areas where time-
composite samples had higher concentrations. Metals were higher when time-compositing was used in
residential and commercial land use areas. No differences were observed in industrial land use areas,
except for lead. Figure 3 shows box plots for TSS using both methods.

Table 4 One-Way ANOVA Results by Sample Compositing Scheme 
Residential, EPA Rain Z. 2 Commercial, EPA Rain Z. 2 Industrial EPA Rain Zone 2 

Constituent
Flow

Composit
e

Time
Composit

e

p-
value

Flow
Composit

e

Time
Composit

e

p-
value

Flow
Composit

e

Time
Composit

e

p-
value

TDS mg/L 64.02
(351)

76.90
(14,=)

0.22
9 - - None 68.5

(101)
132.9
(9,=)

0.07
6

TSS mg/L 36.08
(398)

90.30
(80,>) 0 38.18

(163)
135.6
(30,>) 0 44.2

(116)
84.6

(40,>) 0

BOD mg/L 11.04
(379)

10.75
(78,=)

0.78
5

13.43
(162)

14.56
(30,=)

0.56
3

9.67
(112)

9.94
(39,=)

0.86
1

COD mg/L 56.28
(348)

47.93
(14,=)

0.41
6 - - Few 53.93

(100)
63.04
(9,=)

0.51
9

Ammonia
mg/L

0.24
(345)

0.62
(14,>) 0 - - Few 0.25

(96)
1.11
(9,>) 0

NO2 + NO3
mg/L

0.52
(388)

0.60
(80,=)

0.09
7

0.583
(163)

0.567
(30,=)

0.87
5

0.547
(109)

0.614
(39,=)

0.48
8

TKN mg/L 1.30
(391)

1.46
(80,=)

0.21
5

1.47
(163)

1.36
(30,=)

0.63
7

1.06
(109)

1.13
(40,=)

0.67
2

Dissolved
Phosphoru
s mg/L

0.139
(334)

0.132
(14,=)

0.83
2 - - Few 0.087

(82)
0.074
(9,=)

0.60
1

Total
Phosphoru
s mg/L

0.292
(392)

0.426
(80,>) 0 0.242

(161)
0.194
(30,=)

0.11
8

0.208
(111)

0.242
(40,=)

0.33
8

Total
Copper
µg/L

9.99
(228)

16.89
(85,>) 0 14.91

(115)
36.34
(30,>) 0 15.75

(72)
21.27
(40,=)

0.07
0

Total Lead
µg/L

5.94
(222)

19.62
(85,>) 0 11.96

(115)
52.23
(30,>) 0 9.34

(66)
22.23
(40,>)

0.00
1

Total Zinc
µg/L

50.77
(227) 142 (85,>) 0 156

(115)
408

(30,>) 0 189.7
(72)

186.8
(40,=)

0.93
0
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Note. Refer to note Table 2. Comparisons with flow compositing sampling.

Figure 3. Comparisons between time- and flow-composite options for TSS 

2.4 Sampling Period During Runoff Event and Selection of Events to Sample 

Another potential factor that may affect stormwater quality is the sampling period during the
runoff event. Automatic samplers can initiate sampling very close to the beginning of flow, while
manual sampling usually requires travel time and other delays before sampling can be started. It is
also possible for automatic samplers to represent the complete storm, if of very long duration, as long
as proper sampler setup programming is performed (Burton and Pitt 2001). However, automatic
samplers are not capable of sampling bed load material, and are less effective in sampling larger
particles (>500 µm) than typically suspended solids. Manual sampling, if able to collect a sample from
a cascading flow, can collect from the complete particle size distribution.

The NPDES stormwater sampling protocols only required collecting composite samples over the
first three hours of the event instead of during the whole event. Truncating the sampling before the 
runoff event ended may have adversely affected the measured stormwater quality.

Selecting a small subset of the annual events can also bias the monitoring results. In most
stormwater research projects, the goal is to sample and analyze as many events as possible during the
monitoring period. As a minimum, about 30 samples are usually desired in order to adequately
determine the stormwater characteristics with an error level of about 25% (assuming 95% confidence
and 80% power) (Burton and Pitt 2001). With only three events per year required per land use for the
NPDES stormwater permits, the accuracy of the calculated EMC is questionable until many years
have passed. Also, the three storms need to be randomly selected from the complete set of rains in 
order to be most statistically representative.

Flagstaff Street, in Prince George MD, had the most events collected for any site in the NSQD.
They collected 28 events during two years of sampling (1998 and 1999). A statistical test was made
choosing 6 events (three for each year) from this set, creating 5,600 different possibilities. Figure 4
shows the histogram of these possibilities. The median TSS of the 28 events was 170 mg/L, with a
95% confidence interval between 119 and 232 mg/L. Only 60% of the 5,600 possibilities were inside
this confidence interval. Almost half (40%) of the possibilities for the observed EMC would therefore
be outside the 95% confidence interval for the true median concentration if only three events were
available for two years. As the number of samples increase, there will be a reduction in the bias of the 
EMC estimates. In Southern California, Leecaster (2002) determined that ten years of collecting three
samples per year was required in order to reduce the error to 10% (Leecaster, 2002).
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Figure 4. Histogram of possible TSS concentrations in Flagstaff Street based on collecting three
samples per year for two years (the measured median TSS concentration was 170 mg/L)

2.5 Type of Conveyance

Almost all of the samples in the NSQD were collected using automatic samplers and flow
compositing. Statistical tests investigating the effects of the type of conveyance only used information
from flow-weighted composited samples to reduce potential errors associated with other sampling
schemes, as discussed above. Grass swales are considered to be effective stormwater controls
compared to conventional curb and gutter stormwater collection systems. Grass swales are commonly
found in residential areas with low levels of imperviousness, especially in low density residential
areas. NSQD data from residential and mixed residential sites in Virginia, Georgia, and Texas were
used to compare stormwater concentrations in areas drained by grass swales and by concrete curbs and 
gutters.

Historical swale performance tests usually focused on pollutant mass discharges and not
concentrations. Swales normally infiltrate significant amounts of the flowing water, resulting in large
mass discharge decreases. Most swales operate with relatively deep water, and any “filtering” benefits
of the grass (and hence concentration reductions) are usually minimal. Very shallow flows in swales
do have particulate pollutant concentration reductions, but these are rarely observed during moderate
to large flows (Nara and Pitt 2005).

One-way ANOVA analyses were used to identify any significant differences in stormwater
pollutant concentrations between watersheds drained with grass swales or with curbs and gutters.
Dunnett’s test was used to determine if grass swales produced different concentrations than curbs and
gutters. Table 5 shows the results

Total lead and total phosphorus did not have any significant differences in concentrations when
comparing the two conveyance systems in both land use areas. Total copper concentrations from
residential land uses in EPA Rain Zones 2 and 3 were lower when grass swale was used instead of 
curbs and gutters. No copper concentrations differences were observed at industrial land uses having
different conveyance systems.

Figure 5 shows box and whisker plots for TSS in industrial land uses, EPA Rain Zones 2 and 3 and
residential areas in EPA Rain Zone 2. The median concentrations in industrial land uses were smaller
in locations where curbs and gutters were used compared to sites having grass swales. The statistical
tests did not identify a significant difference between the median concentrations in residential areas in
EPA Rain Zone 3 (the residential boxes have much more overlap than for the industrial sites).
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Figure 5. TSS concentration by type of conveyance (Significant differences were 
observed in industrial land uses)

2.6 Concentration Effects Associated with Varying Amounts of Impervious Cover

The reported values for imperviousness do not reflect the amount of pavement and roofs that are
not directly connected to the drainage system. Directly connected impervious areas (DCIA) are also
referred to as effective impervious areas (EIA). For example, imagine a park with a single paved 
basketball court surrounded by turf; the area of the court will be counted as part of the total
impervious area, but would not be considered as part of the effective impervious area. The runoff from
the paved court would likely be totally infiltrated by the grass and will be not discharged to the
drainage system.  In this case, even if we have a value for “total imperviousness,” the “effective
percentage of imperviousness” is zero.

It is therefore difficult to compare database concentrations with the imperviousness values due to
these potential uncertainties in the actual effective imperviousness. Figure 6 is an example plot of the
percent imperviousness values of different land uses for COD. Each vertical set of observations
represent a single monitoring location (all of the events at a single location have the same percent
imperviousness). The variation of COD at any one monitoring location is seen to vary greatly,
typically by about an order of magnitude. These large variations will make trends difficult to identify.
All of the lowest percentage imperviousness sites are open space land uses, while all of the highest
percentage imperiousness sites are freeway and commercial land uses. This plot shows no apparent
trend in concentration that can be explained by imperviousness. However, it is very likely that a
significant and important trend does exist between percent effective imperviousness and pollutant
mass that is discharged. While the relationship between imperviousness and concentration is not clear,
the relationship between effective imperviousness and total runoff volume is much clearer and more
obvious as the non-paved areas can infiltrate much water.

One important feature in the percentage of imperviousness is that most of the residential sites have
low levels of imperviousness, while commercial and industrial sites usually have high percentages of 
imperviousness. Figure 7 shows the mean TSS concentration for residential, commercial and
industrial land uses in the database. Only four of the residential watershed has percentage of 
imperviousness values larger than 60%.  Two commercial sites have less than 60% imperviousness,
with the remaining commercial sites above this value. Analyses concerning the effects of impervious
cover on stormwater concentrations for each land use separately are difficult as there are limited
ranges of impervious cover within each land use category.
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Figure 6. Plot of COD concentrations against watershed area percent imperviousness values for
different land uses (CO: commercial; FW: freeway; ID: industrial; OP: open space; and RE:
residential)

Figure 7. TSS concentrations by impervious cover and single land use

Regression analyses were used to identify possible relationships between constituent
concentrations and the percentage of imperviousness for residential land use data. Table 6 shows the
results from these regression analyses. Residential land uses in EPA Rain Zone 2 were examined
during these analyses. Median concentrations from sites using automatic, flow-weighted samplers, and 
not having any controls and with curb and gutter conveyance systems were selected for analyses. Data
from the site KYLOTSR3 was not used during these analyses because sewage disposal facilities were
located in the test watershed. Solids and heavy metal median concentrations were higher at this 
location than for the remaining residential sites in the same Rain Zone.

Only nitrate-nitrite indicated a significant regression relationship between percentage of
imperviousness and constituent concentration for these sites, as shown in Figure 8. In this case, the
slope was negative, indicating a reduction in the concentration as the level of imperviousness
increased. One possible explanation is that the nutrients are associated with landscaped areas and the
use of fertilizers which all decrease with increasing impervious areas. This does not indicate that the 
total mass of nitrate-nitrite will be reduced. The load of this constituent depends on the total runoff
volume that is discharged during the event. As the percentage of imperviousness increases, the runoff
volume also increases due to lack of infiltration. Even if the concentration is shown to decrease, the
total mass discharge may still increase with increasing amounts of pavement or roofs. There was not
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enough evidence to indicate a relationship between concentration and percentage of imperviousness
for the other 11 constituents examined.

Table 6 Regression of Median Concentrations by Percentage of Impervious in Residential land Use,
EPA Rain Zone 2 

CONSTITUENT N CONSTANT
COEFFICIENT

P-
VALUE

IMPERVIOUS
COEFFICIENT

P-
VALUE R2 Adjusted RESULT

TDS mg/L 10 71.94 0.002 -0.386 0.446 0 Not Significant 
TSS mg/L 10 74.44 0.002 -0.715 0.172 0.121 Not Significant 
BOD5 mg/L 10 8.74 0.117 0.076 0.619 0 Not Significant 
COD mg/L 10 53.94 0.027 0.332 0.578 0 Not Significant
Ammonia mg/L 10 0.319 0.052 -0.002 0.639 0 Not Significant 
NO3-NO2 mg/L 9 0.756 0 -0.009 0.013 0.556 Not Significant 
TKN mg/L 9 1.817 0.003 -0.016 0.247 0.069 Not Significant 
DP mg/L 10 0.237 0.033 -0.003 0.349 0 Not Significant 
TP mg/L 10 0.561 0.002 -0.006 0.13 0.171 Not Significant 
Cu µg/L 11 16.51 0.005 -0.140 0.225 0.065 Not Significant 
Pb µg/L 11 46.64 0.336 -0.337 0.767 0 Not Significant 
Zn µg/L 11 98.13 0.027 -0.572 0.542 0 Not Significant 

Figure 8 Total nitrates regression at different percentages of impervious

The same regression analysis was performed for commercial and industrial land uses in EPA Rain
Zone 2. The results of the regression analyses are shown in Table 7. None of the median stormwater
constituents in commercial and industrial areas seem to be affected by changes in impervious cover.
There is not enough evidence to indicate a significant relationship between constituent concentration
and percentage of imperviousness. More samples will be required to identify those regressions.

Table 7 Regression of Median Concentrations by Percentage of Impervious in Commercial and Industrial
land use, EPA Rain Zone 2 

CONSTITUENT N CONSTANT
COEFFICIENT

P-
VALUE

IMPERVIOUS
COEFFICIENT

P-
VALUE R2 Adjusted RESULT

TDS mg/L 5 -4.8 0.854 0.821 0.103 0.523 Not significant 
TSS mg/L 5 -22.01 0.406 0.805 0.097 0.541 Not significant 
BOD5 mg/L 5 -1.80 0.879 0.153 0.41 0 Not significant 
COD mg/L 5 1.41 0.968 0.748 0.215 0.268 Not significant 
Ammonia mg/L 5 -0.05 0.906 0.005 0.439 0 Not significant 
NO3-NO2 mg/L 5 0.01 0.985 0.007 0.438 0 Not significant 
TKN mg/L 5 -0.84 0.467 0.030 0.140 0.426 Not significant
DP mg/L 5 -0.02 0.858 0.001 0.516 0 Not significant 
TP mg/L 5 -0.10 0.649 0.004 0.271 0.168 Not significant
Cu µg/L 5 4.26 0.759 0.089 0.679 0 Not significant 
Pb µg/L 6 15.69 0585 -0.021 0.961 0 Not significant 
Zn µg/L 6 247.9 0.269 -0.949 0.765 0 Not significant 

14

0042819



2.7 Concentration Effects Associated with Varying Amounts of Impervious Cover

Another factor that may affect stormwater quality is the season when the sample was obtained. If 
the few samples collected for a single site were all collected in the same season, the results may not be 
representative of the whole year. The NPDES sampling protocols were designed to minimize this
effect by requiring the three samples per year to be separated by at least 1 month. The few samples
still could be collected within a single season, but at least not within the same week. Seasonal
variations for residential stormwater data are shown in Figure 9. These variations are not as obvious as
the land use or geographical variations, except for bacteria which appear to be lowest during the
winter season and highest during the summer and fall (a similar conclusion was obtained during the
NURP, EPA 1983, data evaluations). The database does not contain any snowmelt data, so all of the 
data corresponds to rain-related runoff only. 

Figure 9. Example residential area stormwater pollutant concentrations sorted by season 

2.8 Precipitation Effects on Stormwater Quality

A common assumption is that higher runoff concentrations are associated with smaller rain events.
While this has been shown to be true during controlled washoff studies (Pitt 1987, for example), or for
sheetflows taken from relatively small paved areas during rains, this has not been frequently detected
for samples collected at outfalls for areas having a mixture of surfaces and for typical random periods
of high rain intensities. Figure 10 contains several scatter plots showing concentrations plotted against
rain depth. There are no obvious trends of concentrations associated with rain depth for the NSQD
data.

Figure 11 shows scatter plots of rainfall and runoff depth for each land use. These should follow a 45
degree line for areas having very large amounts of directly-connected impervious areas. These plots
show much greater scatter than expected. Some of the plots even indicated larger amounts of runoff 
than precipitation. This may have occurred due to several reasons: (1) the rainfall was not 
representative of the drainage area being monitored (especially possible for those sites that relied on
off-site rain data); (2) the runoff monitoring was inaccurate (possible when the runoff monitoring
relied on stage recording devices and the Manning’s equation was applied without local calibration);
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(3) the drainage area was inaccurately delineated; or (4) when base flows contributed significant
amounts of runoff during the event.

Figure 10. Example of scatter plots by precipitation depth
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Figure 11 Precipitation depth and runoff depth plotted by land use 

When reviewing the runoff plots provided in some of the annual reports, significant base flows
were observed. It was also apparent that these base flows were not subtracted from the total flows
recorded during the rain event. The magnitude of the error would be greater for smaller rain events
when the base flows could be much larger than the direct runoff quantity. Base flows commonly occur
when a local spring or high groundwater levels enter the storm drainage system. In addition, runoff
may still be occurring from a prior large event that ended soon before the current event started (the 3
day antecedent dry period requirement for monitored events was intended to minimize this last cause
of base flows).
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2.9 Days Without Rain 

The EPA Rain Zones with the longest reported dry interevent periods having data in the NSQD are 
zones 6 (southern California) and 7 (Oregon). In these EPA Rain Zones, some antecedent dry periods
were reported to be longer than 100 days. Monitored events with the shortest interevent periods of no
rains were monitored along the east and south east coasts of the country (EPA Rain Zones 2 and 3). 
The mean interevent dry period in the western states was about 18 days, while eastern states had mean
interevent dry periods of about 5 days. Figure 12 shows box and whisker plots of the number of days
having no rain before the monitored event by each EPA Rain Zone.

Samples collected using automatic flow-weighted samplers from watersheds having curbs and
gutters and without stormwater controls were used during the following analyses. Only EPA Rain
Zone 2 has enough observations to evaluate possible effects of the antecedent dry period on the
concentration of stormwater pollutants. Table 8 shows the results from the regression analyses. In 
residential land uses, seven out of 12 constituents indicated that antecedent dry period has a significant
effect on the median concentrations. All the regression slope coefficients were positive, indicating that
as the number of days having no rain increased the concentrations also increased.

Figure 12 Box and whisker plot of days since preceding event by Rain Zone 

Table 8 Regression of Constituent Concentrations (log) by Antecedent Dry Period (log) for Residential
Land Use, EPA Rain Zone 2

CONSTITUENT N CONSTANT
COEFFICIENT

P-
VALUE

ANTECEDENT
COEFFICIENT

P-
VALUE R2 RESULT

Oil and Grease 
mg/L

35 0.737 0 -0.364 0.062 0.074 Not significant

TDS mg/L 208 1.761 0 0.094 0.120 0.007 Not significant 
TSS mg/L 214 1.524 0 0.116 0.254 0.001 Not significant 
BOD5 mg/L 211 0.887 0 0.211 0.004 0.035 Significant
COD mg/L 206 1.682 0 0.151 0.032 0.018 Significant
Ammonia mg/L 204 -0.826 0 0.300 0.003 0.039 Significant
NO3-NO2 mg/L 208 -0.428 0 0.160 0.014 0.024 Significant
TKN mg/L 208 -0.066 0.193 0.232 0.001 0.049 Significant
DP mg/L 203 -1.061 0 0.282 0.002 0.043 Significant
TP mg/L 214 -0.629 0 0.183 0.005 0.031 Significant
Cu µg/L 58 1.082 0 0.025 0.830 0 Not significant 
Pb µg/L 53 1.305 0 -0.311 0.277 0.004 Not significant 
Zn µg/L 58 1.872 0 -0.058 0.764 0 Not significant 

All nutrients in residential land uses showed a positive correlation between days since last event
and constituent concentration. In all cases, the coefficients of determination (R2) were smaller than
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0.05, indicating that relatively little of the total variation was explained by percent imperviousness.
Solids and metals were not affected by the antecedent dry period. Figure 13 shows the regression lines
and 95% confidence intervals for four nutrients in residential land uses.

Figure 13. Nutrient concentrations affected by dry periods since last rain in residential land use

Table 9 shows the results from the regression analyses in commercial land uses. Except for
nitrates, all the nutrients have positive regressions inside the 95% confidence interval. In commercial
land uses, the effects of antecedent dry periods on the median concentrations were less important.
Only total phosphorus and total lead had significant regression results. As in the residential case,
phosphorus has a positive coefficient with a small coefficient of determination. However, lead
decreases with the number of dry days before the storm.

Table 9 Regression of Constituent Concentrations (log) by Antecedent Dry Period (log) for Commercial
Land Use, EPA Rain Zone 2

CONSTITUENT N CONSTANT
COEFFICIENT

P-
VALUE

ANTECEDENT
COEFFICIENT

P-
VALUE R2 RESULT

Oil and Grease 
mg/L

25 0.783 0.001 -0.202 0.402 0 No significant

TDS mg/L 64 1.715 0 0.215 0.169 0.015 No significant 
TSS mg/L 82 1.506 0 0.018 0.872 0 No significant 
BOD5 mg/L 83 0.971 0 0.149 0.176 0.01 No significant 
COD mg/L 64 1.670 0 0.221 0.093 0.029 No significant 
Ammonia mg/L 64 -0.591 0 0.258 0.175 0.014 No significant 
NO2 mg/L 83 -0.235 0 -0.208 0.176 0.01 No significant 
TKN mg/L 83 -0.006 0.949 0.196 0.109 0.019 No significant 
DP mg/L 61 -1.329 0 0.241 0.160 0.017 No significant 
TP mg/L 83 -0.784 0 0.198 0.028 0.047 Significant
Cu µg/L 33 1.081 0 0.959 0.501 0 No significant
Pb µg/L 33 1.498 0 -1.02 0.001 0.261 Significant
Zn µg/L 32 2.21 0 -0.082 0.527 0 No significant
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Figure 14 shows the regression equations for total phosphorus and total lead for data from
commercial land uses. The 95% confidence interval of the regression line for total phosphorus can
include zero slope lines. This indicates that there is not a strong correlation between antecedent dry 
period and total phosphorus concentrations. For total lead, the reduction in concentrations with
increasing dry periods is more obvious, but not very explicable.

Figure 14. Total phosphorus and total lead as function of antecedent dry period in commercial land
use

The effect of the antecedent dry period on stormwater concentrations at industrial land uses was 
not significant, except for TSS, as shown on Table 10. Figure 5-15 is a plot of the TSS concentrations
increasing with increasing dry periods.

Table 10 Regression of Constituent Concentrations (log) by Antecedent Dry Period (log) in Industrial Land
Use, EPA Rain Zone 2 

CONSTITUENT N CONSTANT
COEFFICIENT

P-
VALUE

ANTECEDENT
COEFFICIENT

P-
VALUE R2 RESULT

Oil and Grease 
mg/L

3 0.2712 0.773 -0.451 0.700 0 No significant

TDS mg/L 30 1.6509 0 -0.009 0.958 0 No significant 
TSS mg/L 31 1.1901 0 0.656 0.025 0.134 Significant
BOD5 mg/L 32 0.78 0 0.201 0.202 0.022 No significant 
COD mg/L 29 1.685 0 0.071 0.622 0 No significant 
Ammonia mg/L 27 -0.487 0.014 -0.084 0.753 0 No significant 
NO2 mg/L 32 -0.1536 0.233 -0.124 0.493 0 No significant 
TKN mg/L 32 -0.151 0.215 0.218 0.207 0.021 No significant 
DP mg/L 28 -1.176 0 0.190 0.406 0 No significant
TP mg/L 32 -0.966 0 0.373 0.11 0.053 No significant 
Cu µg/L 3 1.109 0.124 0.216 0.565 0 No significant 
Pb µg/L 3 0.882 0.197 0.119 0.787 0 No significant 
Zn µg/L 3 2.072 0.056 0.186 0.555 0 No significant 
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Figure 15. TSS concentrations for days since preceding event in industrial land use

2.10 Trends in Stormwater Quality with Time 

In an effort to recognize why differences were observed between the NURP and NSQD databases
(see Chapter 2), further examinations of two communities that monitored stormwater during both
NURP and the Phase 1 NPDES program were made. As part of their MS4 phase 1 applications,
Denver and Milwaukee both returned to some of their earlier sampled monitoring stations used during
the local NURP projects (EPA 1983). In the time between the early 1980s (NURP) and the early
1990s (MS4 permit applications), they did not detect any significant differences, except for large
decreases in lead concentrations. Figure 16 compares suspended solids, copper, lead, and zinc
concentrations at the Wood Center NURP monitoring site in Milwaukee. The average site 
concentrations remained the same, except for lead, which decreased from about 450 down to about
110 µg/L, as expected due to the decrease in leaded gasoline during this period.

Figure 16. Comparison of pollutant concentrations collected during NURP (1981) to MS4 application
data (1990) at the same location (personal communication, Roger Bannerman, WI DNR)
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Similar comparisons were made in the Denver Metropolitan area by the Urban Drainage and Flood
Control District. Table 11 compares stormwater quality for commercial and residential areas for
1980/81 (NURP) and 1992/93 (MS4 application). Although there was an apparent difference in the 
averages of the event concentrations between the sampling dates, they concluded that the differences
were all within the normal range of stormwater quality variations, except for lead, which decreased by
about a factor of four.

Trends of stormwater concentrations with time can also be examined using the NSQD data. A
classical example would be for lead, which is expected to decrease over time with the increased use of
unleaded gasoline. Older stormwater samples from the 1970s typically have had lead concentrations
of about 100 to 500µg/L, or higher (as indicated above for Milwaukee and Denver), while most
current data indicate concentrations as low as 1 to 10 µg/L.

Table 11. Comparison of Commercial and Residential Stormwater Runoff Quality from 1980/81 to 1992/93
(Doerfer, 1993)

CONSTITUENT COMMERCIAL
1980-1981

COMMERCIAL
1992-1993

RESIDENTIAL
1980-1981

RESIDENTIAL
1992-1993

Total suspended solids (mg/L) 251 165 226 325
Total nitrogen (mg/L) 3.0 3.9 3.2 4.7
Nitrate plus nitrite (mg/L) 0.80 1.4 0.61 0.92
Total phosphorus (mg/L) 0.46 0.34 0.61 0.87
Dissolved phosphorus (mg/L) 0.15 0.15 0.22 0.24
Copper, total recoverable (µg/L) 27 81 28 31
Lead, total recoverable (µg/L) 200 59 190 53
Zinc, total recoverable (µg/L) 220 290 180 180

Figure 17 shows a plot of lead concentrations for residential areas only (in EPA Rain Zone 2), for
the time period from 1991 to 2002. This plot shows likely decreasing lead concentrations with time.
Statistically however, the trend line is not significant due to the large variation in observed
concentrations (p=0.41; there is insufficient data to show that the slope term is significantly different
from zero). The similar COD concentrations in Figure 17 also have an apparent downward trend with
time, but again, the slope term is not significant (p=0.12). Except for lead, it is not likely that time
between the data collection efforts is the reason why the NURP and NSQD databases have different
values.

Figure 17. Residential lead and COD concentrations with time (EPA Rain Zone 2 data only)

3 Summary 

Several factors were evaluated using data from the NSQD. Only residential, commercial and
industrial land uses in EPA Rain Zone 2 and industrial areas in EPA Rain Zone 3 have enough
numbers of samples to evaluate factors affecting stormwater concentrations. The effect of each factor
cannot be extrapolated to the rest of the country, however they can be used as guidance for 
communities in other EPA Rain Zones. Additional data from communities that were not included in
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this first phase of the NSQD database would enable more complete and sensitive analyses. Also, this
chapter examined most of these factors in isolation, more as sensitivity analyses and to help identify
significant factors. These analyses did not consider factors together and possible interactions.

There is a significant reduction in TSS, nitrite-nitrate, total phosphorus, total copper, and total zinc
concentration at sites having wet ponds, the control practice having the largest concentration
reductions. No reductions in TKN concentrations were found using wet ponds, however TKN seems
to be reduced by dry ponds. Locations with detention storage facilities had smaller reductions of TSS, 
BOD5, COD, total lead and total zinc concentrations. Unfortunately, there were few sites in the
database having grass swales that could be compared with data from sites having curbs and gutters.

The use of automatic or manual sampling methods is a concern. There were statistical differences
found between both methods in residential areas for several constituents. Most communities calculate
their EMC values using flow-composited sample analyses. If first flush effects are present, manual
sampling may likely miss these more concentrated flows due to delays in arriving at the site to initiate
sampling. If the first flush is for a very short duration, time-composited samples may overly
emphasize these higher flows. Flow compositing produces more accurate EMC values than time
composite analyses. An automatic sampler with flow-weighted samples, in conjunction with a bed
load sampler, is likely the most accurate sampling alternative.

There is a certain amount of redundancy (self-correlation) between land use and the percentage of
impervious areas, as each land use category generally has a defined narrow range of paved and roof
areas. Therefore, it is no possible to test the hypothesis that different levels of impervious (surface
coverage) are more important than differences in land use (activities within the area). Residential land
uses cover only the lower range of imperviousness, while commercial sites have imperviousness
amounts larger than 50%. In order to perform a valid comparison test, the range of imperviousness
needs to be similar for both test cases.

Antecedent dry periods were found to have a significant effect for residential land uses, at the six
percent level of significance, for BOD5, COD, ammonia, nitrates, TKN, dissolved, and total
phosphorus. As the number of days increased there was an increase in the concentrations of the 
stormwater constituents. This relationship was not observed for freeway sites. This may be associated
with the very small drainage areas associated with the freeway sites (drainage areas close to 1 acre),
while the drainage areas for residential, commercial and industrial areas ranged between 50 and 100
acres (Figure2.2).

No seasonal effects on concentrations were observed, except for bacteria levels that appear to be
lower in winter and high in summer. No effects on concentration were observed according to 
precipitation depth. Rainfall energy determines erosion and washoff of particulates, but sufficient
runoff volume is needed to carry the particulate pollutants to the outfalls. Different travel times from
different locations in the drainage areas results in these materials arriving at different times, plus
periods of high rainfall intensity occur randomly throughout the storm. The resulting outfall
stormwater concentration patterns for a large area having various surfaces is therefore complex and
rain depth is just one of the factors involved.
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USEPA Climate Zone 6 nationwide Phase I MS4 
Monitoring Datasets February 2008 and 2005 are 

located at:  

http://rpitt.eng.ua.edu/Research/ms4/
mainms4.shtml 

An MS EXCEL Spreadsheet of these Data Sets have been downloaded as a 
separately available file

Note: NSQD Version 3 Spreadsheet: Represents all 9 EPA Rain Zones and 12 land 
use categories.  

Total size: 7.51 Mb 

Updated: February 3, 2008, Version 3 
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STATE WATER RESOURCES CONTROL BOARD 
RESOLUTION NO. 2008-0025 

 
POLICY FOR COMPLIANCE SCHEDULES IN 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM PERMITS 
 
 
WHEREAS: 
 
1. The State Water Resources Control Board (State Water Board) is designated as the state 

water pollution control agency for all purposes under the federal Clean Water Act. 
 
2. Under section 303(c) of the Clean Water Act, the states are primarily responsible for 

establishing water quality standards. 
 
3. Under section 301(b)(1)(C) of the Clean Water Act, not later than July 1, 1977, National 

Pollutant Discharge Elimination System (NPDES) permits must include effluent limits as 
stringent as necessary to achieve water quality standards. 

 
4. For new or revised water quality standards adopted after July 1, 1977, the states can 

include compliance schedules in NPDES permits to achieve effluent limitations 
implementing the new or revised standards when the applicable water quality standards or 
the states’ implementing regulations authorize compliance schedules. 

 
5. For water quality standards adopted on or before July 1, 1977, the states can include 

compliance schedules in NPDES permits if the states are authorized to include compliance 
schedules in permits and if the states have adopted a new interpretation of the pre-July 1, 
1977 standard. 

 
6. The State Water Board recognizes that a compliance schedule may be appropriate, in some 

cases, when a discharger must implement actions to comply with a more stringent permit 
limitation, such as designing and constructing facilities or implementing new or significantly 
expanded programs and securing financing, if necessary, to comply with permit limitations 
implementing new, revised, or newly interpreted water quality objectives or criteria in water 
quality standards.   

 
7. The State Water Board has adopted compliance schedule provisions for California Toxics 

Rule (CTR) criteria in the Policy for Implementation of Toxics Standards for Inland Surface 
Waters, Enclosed Bays, and Estuaries of California (SIP), and six of the nine Regional 
Water Quality Control Boards (Regional Water Boards) have adopted NPDES compliance 
schedule authorizations in their water quality control plans (Basin Plans).  The compliance 
schedule authorizations vary in their coverage, authorized length, and other provisions. 

 
8. The State Water Board has identified a need for uniform provisions authorizing compliance 

schedules and for statewide consistency in the implementation of these provisions in the 
state’s NPDES permit program.  Failure to address this need will perpetuate the inefficient 
use of discharger, interested party, and Water Board resources, which has resulted from the 
lack of clear policy guidance on the appropriate use of compliance schedules.  The United 
States Environmental Protection Agency (U.S. EPA) conducted an analysis of compliance 
schedule implementation by the  Regional Water Boards (the U.S. EPA California Permit 
Quality Review Report on Compliance Schedules, issued to the State Water Board on 
October 31, 2007) and it found that 11 out of 12 randomly selected NPDES permits had 
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compliance schedules that did not adequately document, either within the NPDES permit or 
the administrative record, that the schedule was as short as possible.  It is the State Water 
Board's intent to implement the recommendations in the U.S. EPA California Permit Quality 
Review Report on Compliance Schedules.   

 
9. It is the intent of the State Water Board that compliance schedules for NDPES permits only 

be granted when the discharger must implement actions to comply with a more stringent 
permit limitation, such as designing and constructing facilities or implementing new or 
significantly expanded programs and securing financing, if necessary, to comply with permit 
limitations implementing new, revised, or newly interpreted water quality objectives or 
criteria in water quality standards, and that any schedules be granted for the minimum 
amount of time necessary to achieve compliance. 

 
10. Nothing in this Policy precludes the Water Boards from authorizing compliance schedules as 

part of a new or revised standard that are longer than those authorized in this Policy, 
provided that the Water Boards adequately justify the compliance schedule length and that 
the State Water Board and the U.S. EPA approve the new or revised standard. 

 
11. This Policy does not specifically authorize compliance schedules for prohibitions.  The State 

Water Board finds that it is unnecessary to authorize compliance schedules for prohibitions 
because the Water Boards are authorized to adopt prohibitions that are not effective 
immediately, but rather at a specified future date. 

 
12. Water Code section 13140 provides that the State Water Board shall formulate and adopt 

state policy for water quality control. 
 
13. The State Water Board issued the draft Policy and Staff Report, including an environmental 

checklist, for public comment on December 11, 2007. 
 
14. The State Water Board, in compliance with California Water Code section 13147, held a 

public hearing in Sacramento, California, on March 18, 2008 on the draft Policy and Staff 
Report and carefully considered all testimony and comments received.   

 
15. The State Water Board finds that adoption of the Policy will not have any significant or 

potentially significant effects on the environment and, therefore, no alternatives or mitigation 
measures are proposed to avoid or reduce any significant effects on the environment. 

 
THEREFORE BE IT RESOLVED THAT: 
 
1) Definitions.  The following definitions apply to this Policy: 
 

a) “Compliance schedule” means a schedule of remedial measures, including an 
enforceable sequence of actions or operations leading to compliance with an effluent 
limitation, other limitations, prohibition, or standard. 

 
b) “Existing discharger” means any discharger who is not a new discharger.  An existing 

discharger includes an increasing discharger (i.e., an owner or operator of an existing 
facility with treatment systems in place for its current discharge that is or will be 
expanding, upgrading, or modifying its existing permitted discharge after a new, revised, 
or newly interpreted water quality standard becomes applicable). 
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c) “New discharger” means the owner or operator of any building, structure, facility, or 
installation from which there is or may be a “discharge of pollutants” (as defined in 40 
C.F.R. § 122.2) to surface waters of the United States, the construction of which 
commences after a new, revised, or newly interpreted water quality objective or criterion 
in a water quality standard becomes applicable. 

 
d) “New, revised, or newly interpreted water quality objective or criterion in a water 

quality standard” means a water quality objective or criterion in a water quality standard 
that is adopted, revised, or newly interpreted after the effective date of this Policy, except 
that the following dates shall apply instead of the effective date of this Policy in the 
Regions specified below: 

 
i) North Coast:  February 27, 2006 
ii) San Francisco Bay:  November 13, 1995 
iii) Los Angeles:  February 18, 2004 
iv) Central Valley:  September 25, 1995 
v) Santa Ana:  July 15, 2002 
vi) San Diego:  [November 9, 2005, if U.S. EPA approves the San Diego Water Board's 

compliance schedule provisions, or the effective date of this Policy] 
 

e) “Newly interpreted water quality objective or criterion in a water quality standard” 
means a narrative water quality objective or criterion that, when interpreted during 
NPDES permit development (using appropriate scientific information and consistent with 
state and federal law) to determine the permit limitations necessary to implement the 
objective, results in a numeric permit limitation more stringent than the limit in the prior 
NPDES permit issued to the discharger.  Newly interpreted water quality objective or 
criterion in a water quality standard also includes a numeric or narrative water quality 
objective or criterion that is implemented with a permit limitation with which the 
discharger cannot comply because the pollutant was newly detected in the discharger’s 
effluent due to new analytical techniques that were developed after the prior permit was 
issued. 

 
f) “Permit limitation” means a water quality-based effluent limitation (WQBEL).  A permit 

limitation also includes a receiving water limitation.  
 

g) “Single permitting action” is an action in which a Regional Water Board incorporates 
all the requirements to implement a total maximum daily load (TMDL), developed 
pursuant to Clean Water Act section 303(d), in one NPDES permit. 

 
h) “Water Board(s)” means either the State Water Board or a Regional Water Board, or 

both. 
 
2) Scope and Applicability.  Except as provided in paragraph 3 of this Policy, this Policy shall 

apply to all NPDES permits adopted by the Water Boards that must comply with Clean 
Water Act section 301(b)(1)(C) and that are modified or reissued after the effective date of 
the Policy.  This Policy authorizes a Water Board to include a compliance schedule in a 
permit for an existing discharger to implement a new, revised, or newly interpreted water 
quality objective or criterion in a water quality standard that results in a permit limitation 
more stringent than the limitation previously imposed where the Water Board determines 
that the discharger has complied with the application requirements in paragraph 4 of this 
Policy and has demonstrated that the discharger needs additional time to implement actions 
to comply with the limitation.  These actions may include, but are not limited to, designing 
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and constructing1 facilities or implementing new or significantly expanded programs and 
securing financing, if necessary, to comply with a permit limitation specified to implement the 
standard.  A “permit limitation more stringent than the limitation previously imposed” includes 
a new permit limitation implementing a new, revised, or newly interpreted water quality 
objective or criterion in a water quality standard for a pollutant that was not limited in prior 
permits. 

 
Compliance schedules, however, are not authorized under the following circumstances: 

 
a) Compliance schedules are not authorized in permits for new dischargers. 

 
b) Compliance schedules are not authorized for permit limitations implementing criteria 

promulgated for California in the National Toxics Rule, as amended (40 C.F.R. §131. 36, 
revised as of July 1, 2005). 

 
c) Compliance schedules are not authorized under this Policy for permit limitations 

implementing criteria promulgated in the CTR, as amended (40 C.F.R. section 131.38, 
revised as of July 1, 2005).  Compliance schedules for existing CTR criteria are 
authorized only under the SIP.  However, this Compliance Schedule Policy authorizes 
compliance schedules for permit limitations implementing CTR criteria that are revised 
by the USEPA after the effective date of this Policy. 

 
d) Compliance schedules for permit limitations implementing a water quality objective that 

is identical to a CTR criterion and that was adopted after promulgation of the CTR may 
not extend beyond May 18, 2010. 

 
e) Compliance schedules are not authorized where a water quality objective or criterion in a 

water quality standard has been relaxed and the new permit limitations are less stringent 
that limitations based on the prior, more stringent objective or criterion. 

 
f) Compliance schedules are not authorized based solely on the time needed to develop a 

TMDL, use attainability analysis, or site specific objective. 
 
3) Grandfather Clause.  This Policy shall not apply to existing compliance schedules in 

permits that are in effect on the effective date of this Policy.  Under no circumstances, 
however, can a compliance schedule that is in effect on the effective date of this Policy 
exceed ten years from the initial date that the compliance schedule was first included in the 
permit, except where the compliance schedule is consistent with the wasteload allocations 
and implementation schedule or compliance schedule in a TMDL, which was approved by 
USEPA under Clean Water Act §303(c).  

 
4) Application Requirements.  A discharger who seeks a compliance schedule must 

demonstrate to the satisfaction of the Water Board that the discharger needs time to 
implement actions, such as designing and constructing facilities or implementing new or 
significantly expanded programs and securing financing, if necessary, to comply with a more 
stringent permit limitation specified to implement a new, revised, or newly interpreted water 
quality objective or criterion in a water quality standard.  In addition, the discharger must 
provide the following documentation: 

                                                           
1 Construction includes related activities such as the purchase of property needed for the construction, 
performance of the environmental studies and reviews, identification of social and environmental 
mitigation, and purchase and installation of necessary equipment. 
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a) Diligent efforts have been made to quantify pollutant levels in the discharge and the 

sources of the pollutant in the waste stream, and the results of those efforts;  
 

b) Source control efforts are currently underway or completed, including compliance with 
any pollution prevention programs that have been established; 

 
c) A proposed schedule for additional source control measures or waste treatment; 

 
d) Data demonstrating current treatment facility performance to compare against existing 

permit effluent limits, as necessary to determine which is the more stringent interim 
permit effluent limit to apply if a schedule of compliance is granted. 

 
e) The highest discharge quality that can reasonably be achieved until final compliance is 

attained;  
 

f) The proposed compliance schedule is as short as possible, given the type of facilities 
being constructed or programs being implemented, and industry experience with the 
time typically required to construct similar facilities or implement similar programs; and 

 
g) Additional information and analyses to be determined by the Regional Water Board on a 

case-by-case basis. 
 
5) Review of Application.  The Water Board is responsible for thoroughly evaluating the 

information submitted by the discharger in its application and, in particular, for ensuring that 
the discharger has adequately demonstrated the need for time to implement actions, such 
as designing and constructing facilities or implementing new or significantly expanded 
programs and securing financing, if necessary, to comply with a more stringent permit 
limitation specified to implement a new, revised, or newly interpreted water quality objective 
or criterion in a water quality standard. 

 
6)  Maximum Compliance Schedule Length and Conditions for Renewal of Compliance 

Schedules.  If the Water Board determines that an existing discharger has met the 
application requirements for a compliance schedule, then the Water Board has the 
discretion to include an appropriate schedule in the permit.   

 
a)  Any compliance schedule must require compliance as soon as possible, taking into 

account the amount of time reasonably required for the discharger to implement actions, 
such as designing and constructing facilities or implementing new or significantly 
expanded programs and securing financing, if necessary, to comply with a more 
stringent, permit limitation specified to implement a new, revised, or newly interpreted 
water quality objective or criterion in a water quality standard. 

   
b)  The duration of the compliance schedule may not exceed ten years from the date of 

adoption, revision, or new interpretation of the applicable water quality objective or 
criterion in a water quality standard, except as provided in paragraph (c.) below. 
 

c)  A Water Board may establish a compliance schedule that exceeds ten years in a permit 
that either:  (1) is a single permitting action, as defined in this Policy, or (2) has a permit 
limitation that implements or is consistent with the waste load allocations specified in a 
TMDL that is established through a Basin Plan amendment, provided that the TMDL 
implementation plan contains a compliance schedule or implementation schedule.  
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Notwithstanding 1.e. above, a Water Board may include a compliance schedule in an 
implementation plan for a TMDL that is established to achieve either a numeric or 
narrative objective in a water quality standard. 

 
i) The TMDL implementation plan shall include a maximum length for compliance 

schedules for attaining water quality based effluent limitations based on the 
assumptions of waste load allocations in the TMDLs. 
 

ii) The compliance schedule in the permit must be as short as possible.  The 
compliance schedule in the permit cannot, under any circumstances, exceed the 
maximum length for compliance schedules or implementation schedules contained in 
the TMDL implementation plan.  

 
7) Interim Permit Requirements and Dates. 
 

a) If the Water Board authorizes a compliance schedule in the permit, the Water Board 
shall include interim requirements and dates for their achievement. 

 
b) If the compliance schedule exceeds one year, the Water Board shall establish interim 

numeric limitations for the pollutant in the permit; and may also impose interim 
requirements to control the pollutant, such as pollutant minimization and source control 
measures.  Numeric interim limitations for the pollutant must, at a minimum, be based on 
current treatment facility performance or on existing permit limitations, whichever is more 
stringent. If the existing permit limitations are more stringent, and the discharger is not in 
compliance with those limitations, the noncompliance under the existing permit must be 
addressed through appropriate enforcement action before the permit can be reissued, 
unless the anti-backsliding provisions in Clean Water Act section 402(o) are met. 

 
c) There shall be no more than one year between interim dates. The interim requirements 

shall state that the discharger must notify the Water Board, in writing, no later than 14 
days following each interim date, of its compliance or noncompliance with the interim 
requirements. 

 
8) Final Permit Limitation Requirements.  The entire compliance schedule, including interim 

requirements and final permit limitations, shall be included as enforceable terms of the 
permit, whether or not the final compliance date is within the permit term. 

 
9) Permit Findings:  The permit shall include appropriate findings that the compliance 

schedule is necessary, as provided in paragraphs 4 and 5, and that the schedule requires 
compliance as soon as possible, as provided in paragraph 6.  The permit fact sheet shall 
adequately describe the basis for these findings. 

 
10) Over-Riding Considerations.  Nothing in this Policy shall prevent a Water Board from 

requiring immediate compliance with permit limitations if a Board finds that immediate 
protection of beneficial uses of waters of the United States or California is in the best 
interest of the people of the state.  However, in such an event, the Water Board shall make 
a finding stating the beneficial uses and specific interests of the people of the state that are 
being protected or promoted. 
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11) Supersession.  This Policy supersedes all existing provisions authorizing compliance 

schedules in Basin Plans, except for existing compliance schedule provisions in TMDL 
implementation plans that are in effect as of the effective date of this Policy. 
 

 
CERTIFICATION 

 
The undersigned, Clerk to the Board, does hereby certify that the foregoing is a full, true, and 
correct copy of a resolution duly and regularly adopted at a meeting of the State Water Board 
held on April 15, 2008. 
 
AYE:   Chair Tam M. Doduc 

  Vice Chair Gary Wolff, P.E., Ph.D 
  Charles R. Hoppin 

  Frances Spivy-Weber 

NAY:  None 

ABSENT: Arthur G. Baggett, Jr. 

ABSTAIN: None 

 
             

Jeanine Townsend 
Clerk to the Board 
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INTRODUCTION 

Land-use alterations associated with urbanization and agriculture often intensify the potential for stream 
channel erosion and sedimentation through increases in runoff volumes and rates resulting from 
diminished watershed storage capacity, infiltration, and vegetative cover.  Changes in the magnitude, 
relative proportions, and timing of sediment and water delivery have been documented as early as 1966 to 
induce channel adjustments and increase flood frequencies (Leopold 1968, 1972).  In summarizing over 
100 studies on the effects of urbanization on rivers, Chin (2006) concluded that urbanization has globally 
altered balances of water and sediment, and the respective river morphologies.  Following the initial 
phase of sediment mobilization during construction, channels typically experience periods of 
sedimentation followed by enlargement.   

Such shifts in the flow of water and sediment, and the resulting imbalance in sediment supply and 
capacity, also modify physical habitat and ecological potential via a wide variety of mechanisms.  Altered 
channel morphology and bed material, hydraulic environments, and the magnitude, frequency, and timing 
of sediment-transport events adversely affect aquatic life and their life cycles (Trimble 1997, Waters 
1995, Konrad et al. 2005, Merritt and Cooper 2000).  The effects of these modified runoff and sediment 
yields are often further exacerbated by direct channel disturbances that increase energy of flow, decrease 
channel roughness, and reduce erosional resistance (Jacobson et al. 2001). 

Geomorphic responses to changes in the hydrologic and sediment regimes are difficult to evaluate in a 
precise or quantitative manner for several reasons.  Geologic and human disturbances histories can vary 
markedly within and among hydroclimatic regions and they impose a specific context in which a channel 
responds to contemporary hydrologic change (Knox 1977, Fitzpatrick and Knox 2000).  Examples 
include the massive forest clearing and sediment erosion in the 19th century that have modified channel 
morphology in the southeastern Piedmont (Trimble 1974, Costa 1975), the extensive channelization and 
drainage of channels in the central United States (US; Rhoads and Herricks 1996), tie drives and removal 
of debris dams in the Pacific Northwest (Collins and Montgomery 2001, Montgomery et al. 2003), 
extensive damming (Grant et al. 2003), and the episodic arroyo cutting and extended “memory” of fluvial 
systems in the southwest (Graf 1983, Yu and Wolman 1987).   

Channel enlargement, bank instability, degradation of physical habitat, and numerous other geomorphic 
responses have been associated with increases in peak flow in various hydroclimatic regions (Hammer 
1972, Arnold et al. 1982, Booth 1990, Booth and Henshaw 2001, Jacobson et al. 2001).  Existing 
literature also indicates that the increases in flow variability and flashiness are likely associated with 
decreased bank stability.  Amplified flow variability can significantly increase the risk of bank instability 
via rapid wetting and drawdown (Thorne et al. 1998), and relatively small but frequent flows can promote 
prolonged periods of bank retreat, channel migration, and high yields of fine-grained sediment (Simon et 
al. 2000).  Sediments produced via bank instability can initiate extensive bar formation and braiding, as 
well as alter substrate size, embeddedness, and bed stability (Carson 1986, Waters 1995, Jackson and 
Beschta 1984, Wilcock and Kenworthy 2002). 

Although qualitative response models, based on water and sediment supply, are useful for predicting the 
general direction of geomorphic responses (Lane 1955, Schumm 1969, Grant et al. 2003), predicting the 
magnitude of morphologic adjustments and physical-habitat changes is extremely challenging because of 
historical contingencies, the large number of interrelated variables that can simultaneously respond to 
natural or imposed perturbations, and the continual evolution of fluvial forms and response with changing 
water and sediment discharges (Brewer and Lewin 1998, Hey 1997, Schumm 1977, Richards and Lane 
1997). 
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Many stream channels are still adjusting to historical legacies that produce ongoing, lagged geomorphic 
responses (Trimble 1977, 1995).  Moreover, any present-day geomorphic responses to contemporaneous 
imbalances in sediment and water budgets can be subject to thresholds and non-linearities (Schumm 
1991).  Several other factors also influence channel response to recent land alteration.  For example, 
whether a channel incises or widens can depend on local variations in boundary materials, as with 
contrasts in cemented till and weakly consolidated outwash in the Pacific Northwest (Booth 1990, King 
County 1991, 1997, 1998a,b).  Riparian vegetation may also influence channel adjustment and migration 
(Thorne 1990, Dunaway et al. 1994, Friedman et al. 1998).  Because these and other factors exhibit 
heterogeneity across the landscape, the response of a local stream reach to watershed-scale hydrologic 
alteration can be complex and difficult to predict (Richards and Lane 1997, Jacobson et al. 2001). 

Within the constraints set by extreme antecedent events, streams in arid/semiarid climates are perhaps 
most vulnerable to morphologic adjustment because of the prevalence of channels that actively transport 
bedload sediment (i.e., live-bed channels), historical incision, and lack of stabilizing vegetation.  Bull 
(1997) remarked that in cases of discontinuous ephemeral streams, change (i.e., periods of aggradation or 
degradation) is relatively constant while equilibrium is brief.  Conventional theories developed for humid-
temperate environments, such as dominant/channel forming discharge, hydraulic geometry relationships, 
and the concept of equilibrium must be reconsidered in arid/semiarid environments (Graf 1988a).  It is 
well known that streams in arid regions can exhibit radical morphologic responses to urbanization 
(Trimble 1997).  Adjustments can also be relatively subtle and spatially discontinuous, however, because 
of the influence of urban infrastructure (e.g., culverts and pipelines acting as grade control; Chin and 
Gregory (2001)).  Responses undoubtedly depend on stormwater controls, vegetation colonization, and 
many other extrinsic factors.  Recent associative studies of watershed impervious area versus channel 
enlargement suggest that urban streams in the southwestern US may detectably enlarge at lower levels of 
watershed urbanization than streams in the eastern US (Coleman et al. 2005).  Such studies are at least 
partially confounded, however, by watershed-specific patterns of impervious connectivity and drainage 
infrastructure, stream boundary materials, temporal lags, and legacy effects (Bledsoe and Watson 2001a, 
Jacobson et al. 2001).  

In general, the effects of urbanization on perennial streams in humid regions have received much more 
attention than impacts to arid systems (Rhoads 1986, Chin and Gregory 2001).  Findings from perennial 
streams cannot be directly extrapolated to arid systems where extreme events tend to be more 
geomorphically effective in ephemeral channels because of the extended memory and long recovery times 
(Wolman and Gerson 1978), sporadic movement and storage of sediment (Graf 1981), and spatially 
discontinuous adjustments in channel form due to relatively abrupt changes in fluvial processes (Rhoads 
1988). 

Fluvial systems in southern California, the ultimate focus of this review, are highly dynamic.  Set along 
the boundary of the Pacific and North American plates, the geology of the region is quite complex, with 
active faulting and a largely heterogeneous lithology.  Frequent fires and infrequent, but highly 
destructive, extreme storms combine to produce relatively high sediment yields as compared to much of 
the contiguous US.  The bulk of the study domain lies along the NW-SE transform plate boundary of the 
San Andreas Fault (SAF) where activity is expressed as continuous motion or “stick-slip” (i.e., 
earthquakes) rather than tectonic uplift.  However, the northern portion of the study domain in Ventura 
County is set along the E-W portion of the SAF.  Because the primary plate motion is in the NW-SE 
direction, the SAF in Ventura County is largely characterized by tectonic uplift as the Pacific plate 
subducts underneath the North American plate, “pushing up” the latter.  Published rates of contemporary 
uplift in Ventura County along the E-W section of the SAF range between 0.5 and 5 mm per year 
(Stillwater Sciences 2007).   
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Direct translation of uplift into gross erosion rates is not possible due to the episodic nature of erosion, 
storage within basins, the effects of topography and vegetation, and the large influence of disturbance 
events (e.g., fires).  For the Ventura County region along the E-W SAF, Stillwater Sciences (2007; see 
http://www.santaclarariverparkway.org/wkb/scrbiblio/stillwater2005) estimated an erosion rate of 0.5 to 1 
mm per year due to tectonic uplift.  When factoring in geology, slope, and land cover, they determined 
landscape lowering rates of 0.7 to 2.2 mm per year, with gross loads of fine sediment between 1,700 and 
5,800 tons per km2 per year.  Interestingly, they found a 2- to 16-fold increase in sediment production 
when evaluating the post-fire scenario.    

These characteristics have two major implications for southern California streams.  First, gross sediment 
loads for the region are relatively high, even in areas where tectonic uplift has largely ceased.  Second, the 
frequent fire regime creates large (order of magnitude) fluctuations in the delivery of sediment.  
Therefore, one can expect that these systems regularly experience periods of overloading (aggradation) 
and flushing (degradation), which is consistent with previous studies (e.g., Bull, 1997). 

Within this dynamic geologic context, there is growing recognition that contemporary land use changes 
associated with urbanization are altering channels and accelerating erosion processes in many southern 
California watersheds. Such changes are referred to as “hydromodification.  Hydromodification can be 
defined as changes in watershed hydrologic processes associated with change in land use, often 
accompanied by increased imperviousness, which result in increased surface runoff and higher flow 
magnitudes and durations for equivalent rainfalls relative to the undeveloped setting.  Some of the effects 
of hydromodification include an altered sediment delivery from the watershed, increased sediment 
transport within channels, and changes in channel forms. 

Significant impacts to wetland, riparian, and stream habitats (Allen 1993, Allen and Feddema 1996, Stein 
and Ambrose 2001), as well as infrastructure and property losses, point to a need for improved 
hydromodification management strategies and tools.  Rapid urbanization, legacy effects from past land-
uses, and lags in channel response create challenges for the regulatory and management community in 
addressing proximate and cumulative effects of hydromodification.  An important early step in managing 
hydromodification effects is to be able to rate streams in terms of their potential susceptibility of response 
to planned changes in watershed lands use, hydrology, and sediment yield.  Past research in fluvial 
geomorphology and river mechanics provides a rich source of conceptual, qualitative, and quantitative 
tools relevant to arid/semiarid streams. 

As a first step toward assessing the potential utility or modification of existing tools and previous research 
for managing hydromodification in southern CA, we performed a literature review of existing geomorphic 
mapping and classification schemes.  The classification systems included in this summary are pertinent to 
assessing relative susceptibility to hydromodification effects and channel stability in southern California.  
For the purposes of this review, we define stream stability following Biedenharn et al. (1997): “In 
summary, a stable river, from a geomorphic perspective, is one that has adjusted its width, depth, and 
slope such that there is no significant aggradation or degradation of the stream bed or significant 
planform changes (meandering to braided, etc.) within the engineering time frame (generally less than 
about 50 years).”  Although decadal time scales have practical limits for long-term planning, they are 
valuable in that water and sediment discharge are both primary independent variables (Schumm and 
Lichty 1965, Schumm 1991).  Channel responses to changes in these variables occur at spatial scales that 
range from drainage networks to reaches to streambed patches.  We focus primarily on the reach scale 
(e.g., on the order of 101 – 102 m or 10 - 20 bankfull channel widths), where geomorphic adjustments to 
altered water and sediment regimes have immediate consequences for stream ecosystems via changes in 
channel morphology, habitat structure, and disturbance dynamics (Poff et al. 2006).  
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Classification and Mapping Systems Relevant to Hydromodification Management 
In the following sections, we summarize nine general types of classification and mapping systems 
identified in a review of published research on the geomorphic response and susceptibility of streams to 
changes in water and sediment delivery.  The review of these methods will be used to inform 
development of hydromodification management tools for southern California streams. 

Planform Classifications and Predictors 
A growing consensus of fluvial geomorphologists and sedimentologists acknowledge that alluvial channel 
patterns form a continuum rather than discrete types (Ferguson 1987, Knighton and Nanson 1993).  
Conceptual models of the continuum generally portray a spectrum from no lateral activity (straight and 
inactive sinuous channels) through localized lateral activity (actively meandering channels) to widespread 
lateral activity (braided channels). This sequence is associated with increasing discharge and slope, 
increasing width-to-depth ratio, and replacement of secondary circulation in bends by other forms of flow 
convergence or divergence (Ferguson 1987).  Increasing slope and discharge correspond in broad terms to 
greater flow strength, shear stress, specific power, and bed-load transport capacity.  Knighton and Nanson 
(1993) defined the continuum in terms of three variables:  1) flow strength, 2) bank erodibility, and 3) 
relative sediment supply. 

Although many natural channels have forms that are intermediate to purely straight, meandering, or 
braided patterns, several investigators have reported abrupt transitions between straight, meandering, and 
braided forms in experimental flumes and the field.  In contrast to the idea of a gradual continuum of 
channel forms, an imposed increase in flow strength may result in sudden morphologic responses that 
suggest the existence of geomorphic thresholds (Schumm 1977; Bull 1979; Harvey and Watson 1986; 
Graf 1988a,b; Knighton 1998). When compared to equilibrium approaches, the threshold concept places 
more emphasis on when and where change occurs in fluvial systems and the reasons for change (Bull 
1979).  Despite the recognition of a continuum of channel forms, the conceptual framework of 
geomorphic thresholds is central to the analysis of stream and river response to disturbance.  

In the latter half of the 20th century, geomorphologists and engineers have attempted to predict the 
planform of rivers based on the slope and some measure of discharge or drainage area.  The concept of a 
threshold discharge–slope (Q-S) combination that discriminates braided rivers from meandering ones has 
become a fundamental tenet in the doctrine of fluvial geomorphology (Carson 1984).  The Q-S 
discriminator, which is essentially a measure of stream power, was first suggested by Lane (1957) and 
Leopold and Wolman (1957).  Although such an approach omits sediment size and supply, many other 
investigators have provided support for the notion of a threshold between meandering and braiding types 
and have used this approach to interpret a variety of field and flume data (Schumm and Khan 1972, 
Chitale 1973, Osterkamp 1978, Begin 1981, Richardson et al. 1990). 

Critical examination of the early work on meandering to braiding thresholds has subsequently revealed 
several limitations of the original approach.  Critical stream power for braiding appears to vary with bed-
material size, i.e., the critical slope for braiding at a given discharge is higher for gravel than for sand-bed 
channels (Carson 1984, Ferguson 1987).  The traditional threshold of Leopold and Wolman (1957) is too 
high for sand-bed channels and too low for gravel-bed channels, because it is based on a combination of 
the two.   

Other concerns associated with the original stream-power approach arise from bias in the slope and 
discharge parameters and the widely varied influence of bank materials (van den Berg 1995).  Channel 
slope and bankfull discharge are not necessarily independent of planform.  Braided channels are 
inherently steeper than meandering channels for a given valley slope due to very low sinuosity. Braided 
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channels may also have larger bankfull cross sections as a consequence of braiding.  Some investigators 
have also suggested that bank resistance is a relevant factor in the analysis of channel planform (Carson 
1984, Ferguson 1987, Bridge 1993).   

Several theoretical approaches to defining the transition from meandering to braiding have also been 
developed.  These techniques were not developed as predictive tools, however, because they rely on 
parameters such as width, depth, and Froude number that are usually not available for a priori predictions 
of channel form.  The theoretical approaches do seem to suggest that braiding generally occurs at channel 
width-to-depth ratios in excess of 50:1 (Fredsøe 1978).  Bridge (1993) provides an excellent review and 
summary of the various empirical and theoretical thresholds that have been proposed for the transition 
from braiding to meandering (Table 1). 

In another attempt to reconcile some of the issues associated with the original empirical approaches, van 
den Berg (1995) devised a simple parameter representing potential specific stream power that enables 
discrimination of braided and high sinuosity meandering rivers (P > 1.3) in unconfined alluvium.  Using  
a data set of 126 streams and rivers, he arrived at a discriminant function of the form: 

 D = Q S  ω .
bfvalley

420
50900γ .50

α
≅  (1) 

where: ω = function of valley slope, estimated bankfull discharge, and an assumed regime width 
that varies between sand-bed and gravel-bed rivers.   
i.e., width = α*Q0.5  

where:  α = regression coefficient computed for a particular collection of streams  
and specific (i.e., unit) stream power = total stream power / width  
and total stream power  =  γ*Q*S 

where: γ  = the specific weight of the water and sediment mixture (e.g., often assumed to be that 
of water only = 9810 N/m3) 

 
The discriminate function applies to both sand- and gravel-bed rivers with median bed material ranging 
from 0.1 to 100 mm.  This approach essentially replaces bed slope with valley slope.  The resulting 
specific stream power represents the maximum potential specific stream power for a particular valley 
slope.  Potential specific stream power and median particle size (D50) are expressed in W/m2 and  
meters, respectively.   
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Table 1.  Summary of meandering-braiding discriminators (after Bridge (1993)). 

Equation* Comments Author 

S = 0.0007Qm
-0.25 Meandering Sand-bed Channels Lane (1957) 

S = 0.0041Qm
-0.25 Braided Sand-bed Channels Lane (1957) 

S = 0.0125Qbf
-0.44 Meandering → Braided Leopold and Wolman (1957)

S = 
0.000196D1.14Qbf

0.44 Meandering → Braided Henderson (1961, 1966) 

S = 1.4Qmaf
-1 Meandering → Braided Antropovsky (1972) 

S = 0.0009Qm
-0.25 Mainly Meandering Sand-bed Rivers in Kansas Osterkamp (1978) 

S = 0.0017Qm
-0.25 Braided Sand-bed Rivers in Kansas Osterkamp (1978) 

S = aQm
-0.25 Meandering → Braided Osterkamp (1978) 

S = 0.0016Qm
-.33 Meandering → Braided Begin (1981) 

S = 0.07Q2f
-0.44 Sinuosity > 1.25 and Meandering → Braided for 

Gravel-bed Rivers Bray (1982) 

S = 0.042Q-0.49D50
0.09 

S = 0.042Q-0.49D90
0.27 Meandering → Braided for Gravel-bed Rivers ** 

S = 0.0049Q-0.21D50
0.52 Meandering → Braided using Parker's Theory 

and Hydraulic Geometry ** 

Ferguson (1984, 1987) 

S = aQ-0.5D50
0.5 Meandering → Braided Chang (1985) 

Sum P = 1 + 
5.52(QSv)0.38D84

-0.44 Gravel-bed Rivers Robertson-Rintoul and 
Richards (1993) 

Sum P = 1 + 
2.64(QSv)0.4D84

-0.14 Sand-bed Rivers Bridge (1993) 

S0.2w/d = 10 to 20 Meandering → Braided Weak Dependence on f 
and Q Fukuoka (1989) 

w/d = 50 Meandering → Braided Weak Dependence on f 
and Q Fredsøe (1978) 

S/Fr2(w/d)2f(Θ) = 
constant Meandering → Braided Struiksma and Klaassen 

(1988) 

S/Fr = d/w Meandering → Braided Parker (1976) 

2(wS/d)0.5 = Fr Meandering → Braided Hayashi and Ozaki (1980) 

γSQ/w = 50 to 60 
W/m2 

Meandering  Braided Nanson and Croke (1992) 

 
* using SI units          ** D in mm   ***d = depth 
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The high relief, readily erodible soil/weak rock, and semiarid climate result in a relatively high 
occurrence of braided planforms in southern California.  Although not inherently undesirable, they 
present different management and design challenges.  The geomorphic thresholds identified by van den 
Berg (1995) for meandering and braiding offer an appealing framework by incorporating both stream (and 
valley) energy and resistance.  By including the median grain size (D50), the thresholds are put into 
context relative to general bed resistance.  That is to say, stream-power thresholds for gravel and cobble 
systems are different from sand systems.  

Energy-based Classifications of Overall Channel Stability 
Many researchers have explored relationships between the extent of urbanized or impervious area and the 
magnitude of channel instability or channel cross-section enlargement.  Hammer (1972) attributed 
channel enlargement to sewered streets and other impervious area such as parking lots.  MacRae has 
expanded the approach of relating channel enlargement ratios to total impervious watershed area in many 
different North American regions (MacRae and Rowney 1992; MacRae 1993, 1997).  Coleman et al. 
(2005) applied the approach in southern California, noting an exponential relationship similar to that 
observed in other regions in terms of channel enlargement relative to the percent of impervious area.  
Although impervious area is a reasonable starting point, it is clear that channel response is dependent on 
several other factors, such as, proximity to a downstream hard point, valley materials, and current 
evolutionary stage.   

In a related series of papers, Chang (1979a,b; 1980; 1985; 1986; 1988) developed an approach for 
predicting equilibrium slopes, widths, and depths for sand-bed channels of varying grain sizes and 
inflowing sediment loads.  The approach is rooted in the hypothesis of minimum total stream power 
(Bettess and White 1987), that is, the hypothesis that channels adjust their form to achieve an extreme 
state of minimum energy expenditure for the given boundary conditions.  The approach represents a 
comprehensive attempt to include the significant effects of bed material and sediment load on sand-bed 
channel form.  Some investigators have taken issue with the fact that Chang’s regions do not correspond 
to the sequence observed in nature as stream power increases (Bridge 1993).  Nevertheless, two 
interesting results may be postulated from Chang’s work: first, the shift from lower to upper regime in 
sand-bed channels may markedly affect how the channel adjusts (e.g., widening versus incising), and 
second, braiding should occur at a width-to-depth ratio of about 50:1, which is in close agreement with 
other theoretical predictions.  Although the exact slopes of Chang’s discriminators vary, these 
relationships are generally of the form: 

  (2) DQa S ≈ 0.5-0.5

With the values of a approximately 0.00039 and 0.0076, and using units of m3/s for flow (Q) and units of 
mm for grain size (D), Chang (1988) separated single thread, straight braided, and braided point-
bar/wide-bend streams, respectively.  However, he suggested that the transition to streams that he 
categorized as highly braided steep streams (e.g., width-to-depth ratio greater than 100:1 and slopes 
greater than approximately 0.5%) could not be specifically located by this analysis.  
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Interestingly, the form of equations above is similar to the relationship developed by Hack (1957) in a 
classic study of longitudinal profiles of gravel-bed streams in Virginia and Maryland.  Hack proposed  
the relationship: 

b
 (3)  ⎟

⎠

⎞
⎜
⎝

⎛
A

D a =S 50

where: S = bed slope; and  
A = drainage area which is used a surrogate for discharge. 

 
Hack found that the value of b was approximately 0.4 for bed slopes surveyed in the field and 0.6 for 
slopes taken from topographic maps.  Hack also suggested that median bed material taken alone was an 
inadequate predictor of channel slope.  Only when slopes were scaled by drainage area (as an ostensible 
surrogate of discharge) was a significant relationship obtained.  Hack’s relationship has subsequently 
been tested in other geologic settings with strikingly similar results (Penning-Rowsell and Townshend 
1978, Schröder, 1991).  The form of equations above suggest that the ratio of specific stream power 
(approximated as SQ0.5 or SA0.4 when using drainage area as a surrogate for discharge) to D50

b (where b 
may be approximately 0.4 to 0.5 for both sand- and gravel-bed channels) is a simple but useful surrogate 
for the ratio of erosive energy versus boundary materials.    

In accordance with Hack’s work, several workers have developed stream-power surrogates using 
combinations of slope and drainage area.  These surrogates have proven useful in predicting channel, 
form and response in various contexts:    

• Patton and Schumm (1975) investigated slope-drainage thresholds for gully erosion in 
northwestern Colorado, which provided insights into the development of the original Channel 
Evolution Model (CEM, further described in Section 2.5). 

• Schumm et al. (1984) used the “area-gradient index” (the product of slope and drainage area) as 
surrogate for stream power to interpret the incision response of sand-bed streams in northern 
Mississippi.  

• Following Schumm et al. (1984), the U.S. Army Corps of Engineeers (USACE 1990) 
subsequently developed “slope-area” relationships for stable versus unstable channels for the 
Demonstration Erosion Control (DEC) Project in the Yazoo River basin, Mississippi. 

• Bledsoe et al. (2002) subsequently demonstrated that slope-area relationships that discriminate 
between stable and incising sand-bed streams can be directly related to thresholds of stream 
power and sediment-transport capacity. 

Basic flow attributes such as velocity, depth, average boundary shear stress, energy slope, etc. may be 
used as descriptors of varying hydraulic and sedimentation processes across the continuum of channel 
forms.  As mentioned previously, a parameter that is closely related to all of these basic hydraulic 
descriptors is the power expended per unit area of stream bed, which is defined as specific stream power 
(sometimes referred to as unit stream power).  More than any other single parameter, specific stream 
power (ω) has been suggested as a comprehensive descriptor of overall hydraulic conditions and  
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sedimentation processes in stream channels (Bagnold 1966; Schumm and Khan 1972; Bull 1979; Edgar 
1973, 1976; Nanson and Croke 1992; Brookes 1988; Rhoads 1995).  Specific stream power is defined as: 

 
w

 = QSγω  (4) 

where: γ = specific weight of the water and sediment mixture (often assumed to be that of water 
only); 

 Q  = flowrate being evaluated (e.g., dominant discharge in many cases); 
 S  = slope; and 
 W = channel width. 
 
In many instances, channel width data are not readily available.  In analyses of channel morphology and 
response, a regime width is sometimes used as a surrogate for actual width.  The empirical relationship 
between channel width and the square root of dominant discharge is well documented for a wide variety 
of environments (Knighton 1998) and closely adheres to the form: 

  (5) Q = w α 0.5

where:  α = regression coefficient computed for a particular collection of streams.   

 

Substituting for width, the relation for approximating specific stream power is: 

 S Q   
α
γω ≈  (6) 

Previous research suggests that specific stream power is a simple but robust measure of flow strength and 
erosive power.  Therefore, it seems likely that meaningful thresholds for channel instability might be 
found in terms of excess specific stream power relative to bed-material characteristics (Carson 1984).  
Several studies have attempted to identify relationships between overall channel instability and thresholds 
of specific stream power: 

• Booth (1990), in documenting stream incision following urbanization in the Pacific Northwest, 
explored erosion potential as a function of  unit stream power and identified a “moderately well-
defined” specific stream power threshold of 80 W/m2.   

• Brookes (1987a,b) found that low-gradient, single-thread rivers that had been channelized in 
Denmark and Wales re-attained quasi-equilibrium at specific stream power values less than ~35 
W/m2. 

• A threshold of 30 to 35 W/m2 was identified as separating quasi-equilibrium and incising sand-
bed streams surveyed as part of the DEC Project in Mississippi.  Interestingly, this level of 
specific stream power corresponds to the transition from lower to upper regime sand-bed 
behavior according to the Brownlie (1981) depth and sediment-transport predictors. 

• Molnar and Ramirez (1998) also used stream power concepts to map reaches of an incised sand-
bed system in the Goodwin Creek watershed of northern Mississippi that appeared to be unstable. 
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In a study of 270 streams and rivers across many hydroclimatic regions (including semiarid), Bledsoe and 
Watson (2001b) employed logistic regression to develop risk-based (probability) models for states of 
braiding, incising, and meandering by using a "mobility index" based on slope, median annual flood (Q), 
and median bed-material size (d50).  By dropping the γ and α terms in Equation 6 above, this index is a 
surrogate for specific stream power relative to the channel boundary materials.  The logistic regression 
analyses of stable and unstable channel forms suggested that simple indices describing the ratio of erosive 
energy to boundary material resistance can be robust predictors of channel planform and stability in some 
geomorphic contexts.  The logistic models generally predicted the occurrence of unstable sand and gravel 
channel forms with more than 80% accuracy.  In many cases, the predictive accuracy of logistic models 
utilizing the mobility index as the only independent variable exceeded 95%.  A benefit of this approach is 
that explicit probability statements may be attached to diagrams depicting channel stability.  This 
provides users with a useful and realistic assessment of risk when compared to the discrete thresholds of 
traditional approaches. 

General Stability Assessment Procedures  
We found no existing field assessment protocols for evaluating channel stability developed specifically 
for arid climates.  Nevertheless, many previously proposed stability metrics are potentially useful for 
arid/semiarid regions, such as southern California.  Pfankuch (1978) developed a field stability 
assessment method for assessing second- to fourth-order (per Strahler, 1952) mountain streams of the 
northwestern US, which included 15 field indicators with four possible ratings (excellent, good, fair, and 
poor).  Although qualitative, several of the indicators have been used in schemes beyond the Pacific 
Northwest, and have been explicitly central to more recent methodologies such as the Johnson et al. 
(1999) rapid assessment at road crossings and the Rosgen (2007) protocol.  Some of the key elements 
from Pfankuch (1978), which could be of value for a southern California classification system include:  

• bank slope/angle; 

• bank vegetation/protection; 

• bank mass wasting/failure; 

• obstructions, flow deflectors, or debris jams; and 

• bed-armoring or bed-material consolidation. 

Lewin et al. (1988) incorporated both floodplain and channel characteristics into their channel instability 
scheme based on field indicators.  It coupled field indicators with a prediction of instability direction and 
probable sequence, similar to other sequential models like the incised channel evolution model (CEM) 
described in detail below.  Characteristics such as valley terraces, abandoned multichannel systems on  
the floodplain, bank erosion, and floodplain soil stratification all inform current thinking regarding 
channel classification. 

Simon and Downs (1995) developed an assessment technique for alluvial channels that is based on 12 
metrics.  Their approach incorporated the Simon (1989) modification of the original Schumm et al. 
(1984) CEM.  Like Pfankuch (1978), Simon and Downs (1995) included a large number of individual 
metrics, but the approach differed in that it individualizes the scores specific to the index at hand using  
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relative weighting scheme based on expert judgment.  Seven indices are focused on assessing stability at 
bridges; however, the remaining indices could be of value for a general classification of channel stability: 

• bed material; 
• bed protection; 
• CEM stage; 
• bank erosion; and 
• vegetative cover. 

 
Johnson et al. (1999) synthesized primarily the Pfankuch (1978) and Simon and Downs (1995) 
approaches into an assessment designed for rapid application to gravel-bed streams in the vicinity of road 
crossings.  In addition to the previously mentioned metrics, they also included: 

• bank soil texture and coherence; 

• bar development (after Lagasse et al. (1995)); and 

• shear stress ratio, τe (after Olsen et al. (1997)), defined as: 

τe = τ0/τc       (7) 

where: τ0 = the average boundary shear stress  
 τc = the critical shear stress at which bed material particles begin to move 

 
Bank texture was included to quantify the relative resistance of the banks.  Bar development along a 
gradient from raw substrate to fully mature with vegetation proved to be a useful index of stability.  
Finally, the bankfull shear stress ratio, applicable on streams less than 2% in slope as proposed by Olsen 
et al. (1997), provides a quantitative metric explicitly describing erosive vs. resisting forces.  The authors 
also discussed the possibility of using specific stream power, citing the Brookes (1988) threshold of 35 
W/m2.  However, the published stream-power threshold developed for the United Kingdom did not 
include the influence of bed-material size.  As such, they elected to use the shear stress ratio. 

Henshaw and Booth (2000) developed an assessment method which they applied to streams along a 
gradient of urbanization in the Pacific Northwest.  Although they found no consistent relationship 
between the extent of watershed urbanization and channel response, several useful findings have  
been explored: 

• the importance of proximate grade control in mitigating the potential channel response; 

• the usefulness of repeated surveys and photographs at the same cross section; and 
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• application of the Olsen et al. (1997) Relative Bed Stability (RBS) index, where RBS is defined 
as: 

RBS = τc84/τbf        (8) 

where: τc84 = the shear stress required to mobilize the 84th percentile particle (D84) 
 τbf = the bed shear stress at bankfull flow 

The RBS index is of interest because it begins to factor in the range of bed-material sizes rather than just 
the d50.   

Sand vs. Gravel Behavior/Threshold vs. Live-bed Contrasts 
Geormorphologists and engineers agree that sand and gravel/cobble systems behave differently in many 
important ways.  Simons and Simons (1987) provided a summary that serves as an excellent frame of 
reference (Table 2).   

 
Table 2.  Generalized relative differences in sand-bed and gravel/cobble-bed streams (modified 
from Simons and Simons (1987)). 

Parameter Sand bed Gravel/Cobble bed 
Bed material transport Continuous Episodic 

Variation in sediment-transport (Velocity) 5 (Velocity) 3 

Armoring Ineffective Significant 

Bed forms and changes in bed 
roughness/configuration 

Rapidly adjusting 
across flow events 

Not rapidly adjustable/formed by 
relatively infrequent events 

Scour depth Deep Shallow 

Variation in scour depth Rapid Slow 

Slope and stream power Lower Higher 

Channel response to changed hydrology Rapid Slower 

Sensitivity to changed sediment loads High Lower 

Variation in bed-material size Small Large 

Bankfull dimensionless shear stress ≈ 1 - 10+ ≈ 0.03 - 0.06 

 
 
In particular, sand and gravel systems are quite varied in their transport of sediment and their sensitivity 
to sediment supply.  On the former, sand-bed channels typically have live beds, which transport sediment 
continuously even at relatively low flows.  Conversely, gravel/cobble-bed channels generally transport the 
bulk of their bed sediment load more episodically, requiring higher flow events for bed mobility (i.e., 
threshold behavior; Simons and Simons 1987).   

To compare the sensitivity of equilibrium channel slopes to inflowing sediment load, Bledsoe (2002a) 
used Copeland’s method for stable channel design to demonstrate an order of magnitude difference in 
stable slopes for a sand-bed channel resulting from variations in inflowing sediment loads commonly 
encountered in single-thread channels.  In contrast, the same variations in inflowing sediment for a 
gravel-bed channel resulted in stable slopes that differed very little.  Such sensitivity of sand-bed streams 
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to the inflowing sediment load is also supported by qualitatively comparing the phase diagrams of Parker 
(1990) to those of Chang (1988) for gravel and sand, respectively.   

As such, sand-bed streams without vertical control are much more sensitive to perturbations in flow and 
sediment regimes than coarse-grain (gravel/cobble) threshold channels.  This has clear implications in 
their respective management regarding hydromodification (i.e., sand systems being relatively more 
susceptible than coarser systems).  This also has direct implications for the issue of sediment trapping by 
stormwater practices in watersheds draining to sand-bed streams, as well as general loss of sediment 
supply following the conversion from undeveloped sparsely-vegetated to developed well-vegetated via 
irrigation.  Finally, the transition from sand-bed to gravel-bed behavior along drainage networks can be 
quite abrupt (Sambrook Smith and Ferguson 1995).  If sharp thresholds are ubiquitous across a region, it 
may be possible to identify channel segments that are relatively susceptible to the effects of 
hydromodification using GIS, remotely-sensed data and watershed-scale mapping. 

Channel Evolution Models of Incising Channels 
A widely referenced contribution to assessing channel stability was the Channel Evolution Model (CEM) 
presented by Schumm et al. (1984).  In documenting a sequence of five stages of channel instability and 
the ultimate return to quasi-equilibrium, it was possible for investigators to have a relative sense of how 
unstable a reach was and how unstable it may become based on a well-documented series of five  
response stages: 

1. CEM Type I – stable;  

2. CEM Type II – incising (degradation); 

3. CEM Type III – incision depth exceeds critical height for bank failure and widening (bank failure 
primarily due to geotechnically unstable banks, that is, mass wasting); 

4. CEM Type IV – aggrading to the point that bank failures cease but channel has not rebuilt 
floodplain; and  

5. CEM Type V – quasi-equilibrium single-thread channel connected to stable floodplain formed 
within abandoned floodplain trench. 

In observing dredged and channelized rivers of western Tennessee, Simon (1989) described a similar, six-
stage CEM.  Bledsoe et al. (2002) quantified changes in slope, sediment load, and specific stream power 
as channels evolve through the five stages of the original CEM, noting consistent decreases in all three 
metrics as a channel proceeds from a state of incision to a state of quasi-equilibrium.   

Watson et al. (2002) expanded the conceptual framework of the CEM to include a dimensionless stability 
diagram (Figure 1). 
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Figure 1.  Dimensionless stability diagram based on the Channel Evolution Model for incised 
sand-bed streams (Watson et al. 2002). 

 
In this diagram, the parameters of the CEM are summarized using two dimensionless stability numbers:  
Ng is a measure of bank stability and Nh is a measure of sediment continuity.  Ng is defined as the ratio 
between the existing bank height and angle (h) and the critical bank height at the same bank angle (hc).  
Bank stability is attained when Ng is less than unity (Ng < 1).  Therefore, Ng provides a rational basis for 
evaluating the consequences of further bed degradation.  The hydraulic stability number (Nh) is defined as 
the ratio of the actual sediment-transport capacity to the equilibrium sediment supply for the existing 
channel geometry and flow regime.  Sediment continuity yields Nh = 1.0 for a stable reach.  Hydraulic 
stability in the channel is attained when Nh = 1.  If Nh is < 1, the channel will aggrade; if Nh is > 1, it will 
degrade.  The dimensionless stability numbers (Ng and Nh) can be related to the channel evolution modes, 
as shown in Figure 1.   

As the channel evolves from a state of disequilibrium to a state of dynamic equilibrium through the five 
reach types of the CEM, the channel condition will progress through the four stability diagram quadrants 
in a counter-clockwise direction.  Each quadrant of the stability diagram is characterized by geotechnical 
and hydraulic stability number pairs, and stream reaches that plot in each quadrant have common 
characteristics with respect to stability, flood control, and measures that may be implemented to achieve a 
project goal.  In general, using the dimensionless stability diagram to depict a shift from actual to desired 
sediment supply, and to directly examine potential for bank instability facilitates planning and 
engineering design for rehabilitation of incised channels.  Whereas the CEM provides an understanding of 
only the existing natural sequence of channel evolution, the combined models provide complementary 
views of channel processes from engineering and geomorphic perspectives. 
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CEMs Combining Vertical and Lateral Adjustment Trajectories 
The CEM described above is focused exclusively on incising channels in which the initial bank-failure 
mechanism is primarily geotechnical and not driven by fluvial detachment.  However channel response 
may involve lateral adjustment through both mass wasting and fluvial detachment.  Therefore, review of 
other classifications that describe both vertical and lateral adjustment trajectories is warranted.  In a 
largely descriptive study, Brice (1981) categorized channel responses into degrading, aggrading, 
widening, and shifting.  The study also provided a detailed classification of planform patterns spanning 
equiwidth single-thread channels to braided channels, with intermediate forms exhibiting varying degrees 
of chute and central bar formation.   

Brookes (1988) focused on channelized streams and outlined a scheme that included degrading, armoring, 
sinuosity, bar development, and bank erosion.  Downs (1995) classified nine morphological adjustment 
possibilities based in part on the conceptual framework provided by the Brice (1981) and Brookes (1988) 
studies.  The resulting classification encompasses many stages of active fluvial morphologic adjustment 
types, including depositional, migration, enlargement, undercutting, recovering, and compound phases; 
however, it does not fully detail specific response sequences.   

Rosgen and Silvey (1996) presented eight evolutionary scenarios that they have observed in response to 
‘improper management’ such as removal of riparian vegetation.  Although the response scenarios 
described are in sequential form, the causal mechanisms behind the sequences are unclear.  Even so, the 
State of Vermont has recently released a very detailed geomorphic assessment protocol linked to the 
original Rosgen stream classification and descriptions of potential response trajectories using the Rosgen 
system.  The basic premise of the approach is that stream susceptibility primarily depends on two factors:  
existing Rosgen stream type and the current “condition” as compared to a reference range of variability.  
Channels that are capacity-limited, incised, braided and/or already degraded are generally rated as being 
more sensitive to additional disturbances (Table 3).  In this scheme, factors such as entrenchment and 
slope are deemed more important than differentiating between sand versus gravel boundary materials as 
types 3, 4, and 5 (cobbles, gravels, and sand) are generally included in the same risk category for a given 
stream type. 

In general, channel form-based approaches such as the VT procedure are not well-suited to the dynamic 
fluvial systems of southern California for several reasons.  First, changes in the key physical drivers of 
flow and sediment regime are not explicitly addressed.  Second, fundamental differences in the response 
potential of sand versus coarse bedded streams with armoring potential are not reflected in assessments of 
relative sensitivity.  Third, thresholds and transition probabilities between stream forms of interest to 
stakeholders in southern California are not included.  Fourth, the rationale for assessing stream types to 
the various categories of sensitivity is not clearly articulated.  Fifth, as pointed out by Juracek and 
Fitzpatrick (2003), the Rosgen channel form-based classification is dependent upon identifying true 
equilibrium conditions and locating the bankfull elevation, both of which are particularly challenging in 
southern California.  
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Table 3.  State of Vermont stream sensitivity ratings based on existing stream type and condition 
(from Vermont Agency of Natural Resources (2004)). 

Existing Stream Type In Regime – Reference 
or Good Condition 

Major Adjustment – Fair 
Condition 

Stream Type Departure 
or Poor Condition 

A1, A2, B1, B2 Very Low Very Low Low 
C1, C2 Very Low Low Moderate 
G1, G2 Low Moderate High 
F1, F2 Low Moderate High 
B3, B4, B5 Moderate High High 
B3c, C3, E3 Moderate High High 
C4, C5, B4c, B5c, E4, E5 High Very High Very High 
A3, A4, A5, G3, F3 High Very High Extreme 
G4, G5, F4, F5 Very High Very High Extreme 
D3, D4, D5 Extreme Extreme Extreme 

 

Equilibrium Models of Supply vs. Transport-capacity / Qualitative Response  
Another type of classification framework is the qualitative response model. In many instances, there is 
great value in predicting the probable direction of channel change, despite much greater uncertainty 
regarding the magnitude of change (Richards and Lane 1997).  These models provide a probable direction 
of change in equilibrium channels given different alterations in inflowing water and/or sediment loads.  
Indeed, sediment supply is widely recognized as a critical control of channel form and stability. The 
pioneering works of Gilbert and Stone (1917), Mackin (1948), and Lane (1955) describe a balance 
between the erosive forces of flow and slope relative to the resistive forces of grain size and sediment 
supply in equilibrium channels.  Usually referred to as “Lane’s balance,” the proportionality of QS ~ 
d50Qs is still widely cited and used as a framework in qualitatively understanding the probable response 
direction of streams and rivers.   

Schumm (1969, 1977) added width, depth, and planform characteristics to the Lane relationship and 
developed qualitative responses to several system-wide changes such as urbanization, water diversions, 
land conversion from forest to agriculture, etc.  The Schumm/Lane qualitative response is expanded 
below (Table 4), and provides probable responses to various responses to changes in inflowing water  
and sediment.   
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Table 4.  Qualitative framework applied in predicting and understanding the physical response of 
streams to changes in water and sediment flows.  Parallel changes reflect relatively high 
uncertainty in response direction (indicated by “?”). 
 

Change Slope D50 Depth Width Description of Probable Responses 

Qw
+, Qs

o 

Qw
++, Qs

+ 
- + + + 

Erosion and instability, tendency toward incision or 
braiding depending on boundary materials, coarser 
substrate, decreased total roughness, increased flow 
disturbance and scour depths 

Qw
-, Qs

o 

Qw
- -, Qs

- 
+ - - - Aggradation, finer substrate, reduced channel area 

and habitat volume 

Qw
o, Qs

+ 

Qw
+, Qs

++ 
+ - - + Aggradation and instability, finer substrate, increased 

scour depths and risk of braiding 

Qw
o, Qs

- 

Qw
-, Qs

- - 
- + + - Erosion and instability, tendency toward incision or 

increased meandering, coarser substrate 

Qw
+, Qs

- - + + ? 

Erosion and instability, tendency toward incision 
(braiding is possible with extreme bank erosion), 
coarser substrate, decreased debris retention and 
total roughness, increased disturbance and channel 
homogenization 

Qw
+, Qs

+ ? ? ? + Processes/disturbance increased in intensity, 
widening, unstable, and unpredictable 

Qw
-, Qs

+ + - - ? Aggradation, finer substrate 

Qw
-, Qs

- ? ? ? - Processes decreased in intensity, tendency toward 
meandering/ narrowing, increased roughness 

 

In accordance with previously developed qualitative models of directional response, Montgomery and 
Buffington (1998) argue that capacity-limited channels (e.g., pool-riffle and dune-ripple bedform 
channels that have a higher sediment supply than capacity to transport) are more susceptible to watershed 
disturbance and changes in sediment and water regimes.  Montgomery and MacDonald (2002) further 
developed these ideas in a diagnostic framework that “assesses reach-level channel conditions as a 
function of location in the channel network, regional and local biogeomorphic context, controlling 
influences such as sediment supply and transport capacity, riparian vegetation, the supply of in-channel 
flow obstructions, and disturbance history.”  The diagnostic framework includes a qualitative assessment 
of the relative susceptibility of widely recognized channel types to increases in the frequency and 
magnitude of flows, as well as chronic increases in coarse- vs. fine-sediment supplies.  This work further 
emphasizes the principal that streams differ in their resilience and capacity to absorb the effects of 
urbanization.  A channel that naturally contains extensive bedrock control or very resistant boundary 
materials, for example, will be less physically susceptible to urbanization than a fully alluvial stream in 
relatively erodible material.  This suggests that stream management activities aimed at mitigating the 
effects of hydromodification will be most effective when tailored to different stream types.  One-size-fits-
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all practices based on single-factor geomorphology or extrapolation across regions and stream types are 
not likely to protect stream amenities, nor be cost-effective.   

There have been a number of attempts to explicitly quantify the above proportionalities describing 
channel equilibrium, with the earliest examples focused on a single formative discharge (e.g., Rubey 
1952, Henderson 1966).  In the 1990s, researchers at the University of Washington in collaboration with 
King County, Washington, developed tools for managing the full range of geomorphically effective 
stormwater flows in developing watersheds (Booth and Jackson, 1997).  In contrast to the traditional 
focus on a few individual design events, this approach employs continuous hydrologic simulation over 
time scales of ca. three decades to quantify the effects of urbanization on the magnitude, frequency, and 
duration of flows.  As such, the cumulative sediment-transport potential or “capacity” side of the balance 
is explicitly quantified.  This approach continues to be refined by King County (e.g., King County 
2008a,b).   

Following these advances, a recent California investigation of hydromodification, the Santa Clara Valley 
Urban Runoff Pollution Prevention Program (SCVURPPP 2004) developed a policy focused on matching 
the pre- and post-development hydrographs for flows above the critical erosive flow determined on a  
site-by-site basis.  Although it is too early to evaluate the effectiveness of this policy, the approach 
provides valuable insights in that it is specific to the California setting and takes into account the 
cumulative erosion potential of all flows and durations that create sediment-transport, rather than simply a 
single flow rate.   

The sediment “supply” side of the balance is not quantitatively addressed in the King County nor the 
SCVURPPP approaches.  Assessing both cumulative capacity and supply over the full spectrum of 
discharges introduces a substantially greater level of complexity into the analysis.  Perhaps the best 
example of a technique for quantifying the decadal scale equilibrium between the sediment-transport 
capacity of a flow regime and inflowing sediment loads are the magnitude-frequency or effective-
discharge techniques recommended by Soar and Thorne (2001) for stream restoration design.  In this 
approach, a capacity:supply ratio (CSR) of long term transport capacity vs. sediment supply is computed 
using continuous-flow series and sediment-transport models.  Channel segments CSRs within roughly 
10% of unity are recommended for stream restoration design.  The approach does not readily lend itself to 
hydromodification analyses, however, because estimates of inflowing-sediment load are based on 
identifying an upstream supply reach that appears to be in equilibrium with watershed-sediment delivery, 
a moving target in urbanizing watersheds.  Although significant progress has been made in quantifying 
sediment-water imbalances based on the early work of Gilbert, Lane, and Schumm, the shortcomings of 
existing techniques underscore the need for further development and integration of tools that can 
accurately estimate relative changes in both the sediment-transport potential of continuous-flow regimes 
and changes in sediment delivery in urbanizing watersheds. 

Bank Instability Classifications 
Bank failure, instability, and erosion rates are frequently used as measures of overall channel stability.   
Bank-stability classifications and assessment procedures are also useful elements of geomorphic analyses 
focusing on channel response potential and evolutionary stage. 

• Thorne and Lewin (1979), Thorne and Tovey (1981), Thorne et al. (1981), and Thorne (1982) 
provided some of the earlier defining works in bank stability and processes, identifying shear, 
beam, and tensile-failure mechanisms. 

• As described above, Watson et al. (1988a,b) employed dimensionless geotechnical-stability 
numbers as a method for assessing bank stability, in concert with dimensionless hydraulic-
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stability numbers for assessing bed stability.  This was done under the framework of the original 
CEM of Schumm et al. (1984), adding a quantitative way to assess the current CEM phase.  
Watson et al. (2002) applied the dimensionless-stability number approach into understanding 
appropriate rehabilitation alternatives for the channel state at hand.  Watson et al. (1998) provides 
a broad evaluation of erosion-control projects, also useful for selection of appropriate mitigation 
measures in unstable systems. 

• The Bank Erosion Hazard Index (BEHI) developed by Rosgen and Silvey (1996) has been 
widely used and referenced by government organizations including the Environmental Protection 
Agency (EPA).  It is largely qualitative, building off Pfankuch (1978).   

• Several workers have described field-based methods for identifying unstable combinations of 
bank height and angle in relatively homogeneous sediments (e.g., Watson et al. (2002)).  Such 
approaches can also be linked to an incised CEM.  A. Simon and co-workers have described a 
variety of empirical and mechanistic models for assessing the stability of banks composed of 
heterogeneous materials and influenced by vegetative root reinforcement (e.g., Simon and 
Collison (2002), Simon et al. (1999), Simon and Darby (1999), and Simon et al. (2006)). 

Hierarchical Approaches to Mapping Using Aerial Photographs/Geographic 
Information System 
Since the work of Frissell et al. (1986), scientists have increasingly viewed streams as hierarchical 
systems.  Accordingly, there is a growing effort to identify and map geomorphic settings, process 
domains, channel types, and system attributes at basin and regional scales.  For example, researchers in 
the Pacific Northwest are using Geographic Information System (GIS) estimation of slope and stream 
type to assess salmon habitat at a landscape scale (e.g., Lunetta et al. (1997) and Buffington et al. (2004)).  
The break in slope that separates supply and capacity limited channel segments is typically estimated at 
~3% in this type of analysis.  Flores et al. (2006) used the classification tree analysis software CART to 
identify a break between supply and capacity limitation at ~2.5%.  They also discussed several 
opportunities and limitations for basin-scale mapping of stream types in GIS, and described challenges in 
using drainage area as a surrogate for streamflow in regions that are climatically heterogeneous. 

Noted stream ecologist H.B.N. Hynes (1975) once wrote that “In every respect, the valley rules the 
stream.”  Valley context determines the hydraulic forces exerted by overbank flow events and the 
potential for hillslope inputs of sediment and other debris.  It also constrains the range of channel 
planforms that a segment of river can attain.  In describing their typology of mountain rivers, 
Montgomery and Buffington (1997, 1998) identified several important indices at the valley scale.  
Although developed in the Pacific Northwest, several of their valley descriptors should prove relevant to 
scientific assessments of southern California streams: 

• valley slope; 

• confinement; 

• entrenchment; 

• riparian vegetation influences; and 

• overbank deposits. 
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Additionally, they identified the importance of major disturbances such as debris flows from landslides, 
which can trigger complex system-wide responses.  The importance of incorporating major disturbances, 
such as fires, is evident for a region with fire regime of such high frequency (~less than every 10 years). 

Previous work indicates that assessments incorporating different levels of effort for assessments and 
phased approaches to data collection provide an effective strategy.  For example, Downs and Thorne 
(1996) argued for tailored reconnaissance surveys as an initial geomorphic assessment.  Should the initial 
investigation indicate a need, detailed surveys would be completed as a next step.  Thorne (2002) 
presented a mapping scheme for fluvial audits of large alluvial rivers.  The Vermont Agency of Natural 
Resources (2004) procedure described above, synthesizes a large volume of previous efforts into a very 
extensive three-phased stream geomorphic assessment, tailored to Vermont streams:   

Phase I – Remote sensing, 
Phase II – Rapid assessment, and 
Phase III – Survey level. 

Incorporating remotely sensed data along with a tiered approach to field-data collection may be valuable 
to a project with such a broad geographic setting and the hierarchical goals of both screening and 
modeling.  Resources may be better utilized with data-collection protocols that are tailored to the levels of 
precision necessary for assessments of individual sites.  For example, watershed metrics may be collected 
using remotely sensed data on all sites by trained GIS staff.  Next, a screening level (i.e., ‘rapid 
assessment’) field collection effort could be conducted to determine baseline field conditions by which a 
judgment on the risk of susceptibility to hydromodification effects could be made.  Finally, for those sites 
considered highly susceptible to the effects of hydromodification, a detailed geomorphic survey could be 
conducted in order to better model the predicted magnitudes of the effects of hydromodification.    
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SUMMARY AND IMPLICATIONS FOR SOUTHERN CALIFORNIA 
HYDROMODIFICATION TOOLS 

The foregoing inventory and review of existing channel-classification schemes, although not exhaustive, 
indicate that there many quantitative, qualitative, and conceptual tools that are at least relevant to 
managing hydromodification in southern California.  It is also apparent, however, that the vast majority of 
these tools and frameworks were developed in very different geologic and hydroclimatic contexts where 
channel-adjustment processes are different than those in southern California - notably, less episodic and 
dynamic.  This final section attempts to summarize general findings and implications for developing 
stream classification/mapping schemes and hydromodification management tools for southern California 
how the regional context limits or precludes application of the existing tools described above.   

Given both the geologic heterogeneity and the highly stochastic nature of sediment delivery and 
hydrologic forcing in the region, it can be argued that many of the tools and concepts described above are 
insufficient for predicting the response and susceptibility of these systems.  Although significant progress 
has been made in quantifying sediment-water imbalances reflecting the early work of Gilbert, Lane, and 
Schumm, the shortcomings of existing techniques underscore the need for further development and 
integration of tools that can accurately estimate relative changes in both the sediment-transport potential 
of continuous-flow regimes and changes in sediment delivery in urbanizing watersheds. Equilibrium 
models and hydraulic-geometry approaches derived from existing form-based classification systems (e.g., 
Rosgen 1996, Vermont Agency of Natural Resources 2004) would almost certainly prove inadequate for 
managing the effects of hydromodification because they are not designed to explicitly account for the 
extreme variability in sediment loading and flow regime inherent to this region.   

Furthermore, assessment must occur at multiple spatial scales.  Channels are not disjointed pieces, but 
rather parts of the overall fluvial system.  Disturbances in one part of the watershed can affect the rest of 
the system both up and downstream.  The extent to which hydromodification effects propagate and 
dissipate downstream depends on basin and drainage network physiography, as well as stream type.  The 
widespread distribution of infrastructure in southern California must also be accounted for due to its 
potential to influence the migration of system-wide effects (e.g., bridge and pipe crossings as mentioned 
in Chin and Gregory 2001). Such heterogeneity reinforces the idea that assessment procedures should 
ideally be flexible and adaptable across watershed contexts and spatial scales.  

Based on this inventory of classification/mapping schemes and extensive field reconnaissance in the study 
region, it is suggested that the implications and guidelines for developing hydromodification tools in 
southern California include: 

• A tiered, hierarchical approach (watershed, valley/reach, and cross-section scales) should be 
employed to provide the capacity to evaluate multiple channel types and to adjust the intensity of 
analysis based on the likelihood of channel response (or complexity of the specific situation being 
evaluated).  Such a tiered approach should include aspects of office (remotely sensed), screening, 
and modeling levels of data collection.   

• At the broadest spatial scale, the appropriate strategies and tools for managing hydromodification 
will vary significantly among geomorphic contexts, e.g. an alluvial fan, a broad valley bottom or 
an incised headwater channel. 

Predictions of geomorphic response direction and relative severity are much more tractable than 
predictions of absolute magnitudes and durations of response to hydromodification. 

21 

0043003



Stream management actions aimed at mitigating the effects of hydrologic modifications will be most 
effective when tailored to different stream types.  One-size-fits-all practices based on “single factor” 
geomorphology (e.g., a simple erosion index) or extrapolation across stream types is not likely to protect 
stream amenities.  For example, a channel that naturally contains extensive bedrock control or very 
resistant boundary materials will be less physically susceptible to urbanization than a fully alluvial stream 
in relatively erodible material.   

• Tools that account for land-use change effects on both the continuous flow regime and sediment 
delivery are much more likely to provide the minimum prediction accuracy needed for managing 
hydromodification effects on streams in the region.   

• A linked modeling framework that combines continuous (or pseudo-continuous) hydrologic-
simulation, sediment-delivery, and channel-erosion models is more likely to produce reliable 
assessments of effects than a threshold-based evaluation.  

• Proposed screening tools will be most useful if they incorporate multiple scales of risk and 
sensitivity (sensu Downs and Gregory 1995): 

o proximity to thresholds; 
o response (strain) ratio relative to given stress; and 
o rate of recovery. 

• Although deterministic models are an appealing framework, tools should be placed within the 
context of their respective uncertainties.  Probabilistic tools offer an acknowledgement of the 
uncertainties and provide decision makers with the ability to choose management options based 
on their perception of an acceptable risk of adverse response? (e.g., 10%, 50%). 

• Existing planform predictors lack metrics describing valley-scale constraints, tributary influences, 
and sediment loading.   Including at least surrogate measures of these important controls could 
enhance the predictive accuracy of planform predictors calibrated for the study area.  To this end, 
it is worth exploring measures or surrogates of sediment supply as candidates for incorporation 
into such planform predictors for southern California.   
 

• Key geomorphic thresholds can be identified but must be regionally calibrated to the study 
region.  These include: 

o single-thread to braiding planform transitions; 
o critical bank heights and angles in different materials; and  
o transitions from threshold channel to live-bed behavior (i.e., from episodic sediment 

transport to continuous sediment transport). 
 

• Existing CEM approaches do not adequately reflect the range of stream response trajectories 
observed in southern California, and therefore must be modified to include bifurcations between 
single- and multi-thread channels.   

• Any segment or reach scale classification of streams that stratifies susceptibility to 
hydromodification should, at a minimum, include the following key characteristics and boundary 
conditions at the reach/segment scale: 

o transportability of bed (indexed by grain size relative to exerted shear stress or stream 
power); 

o erodibility of bed and banks (as influenced by their cohesiveness and presence of 
bedrock); 

o lateral mobility (within the context of the valley floor). 
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Ultimately, southern California streams must be assessed not as “things in space,” but as “processes 
through time.”  Probabilistic predictions of future alternative response trajectories of fluvial systems 
altered by hydromodification will aid managers both in assessing the potential severity of impacts and 
designing effective mitigation strategies.    

Finally, it should be acknowledged that over-controlling either the flow or the physical channel form can 
have adverse effects as well.  Native biological communities are adapted to and tolerate a range of aquatic 
habitat conditions that may become less available or completely disappear during land-use changes.  
There is broad consensus among river scientists that sustaining biological communities, especially 
sensitive biota, requires maintaining flow and habitat dynamics within some range of variability (e.g., 
Bunn and Arthington 2002).  Full channel stabilization via artificial methods, such as preventing substrate 
entrainment, disturbance, and lateral adjustments, may impact the long-term ecological integrity of the 
stream (Sudduth and Meyer, 2006).  Future analysis of the effects of hydromodification and associated 
management activities should account for implications on the instream and adjacent biological resources 
of the stream.   
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STATE WATER RESOURCES CONTROL BOARD 
RESOLUTION NO. 2008-0030 

 
 

REQUIRING SUSTAINABLE WATER RESOURCES MANAGEMENT 
 
 
WHEREAS: 
 

1. Sustainable water resources management is vital to California’s future;   

2. California continues to live beyond its means in water and energy resources.  The threats 
of urban sprawl, climate change, water overdraft, and emerging pollutants require the 
State Water Resources Control Board and Regional Water Quality Control Boards (Water 
Boards) to stretch the scope of traditional water quality control efforts;  

3. Low Impact Development (LID) includes stormwater management techniques to maintain 
or restore the natural hydrologic functions of a site by detaining water onsite, filtering out 
pollutants, and facilitating the infiltration of water into the ground.  This innovative 
approach helps meet water quality and water supply objectives and maintain healthy, 
sustainable watersheds;   

4. Regional Water Quality Control Boards (Regional Water Boards) have already begun to 
integrate LID and other sustainable water management strategies into compliance 
documents; 

5. The Water Boards recognize the importance of continuing to apply climate change 
strategies and LID principles in regulatory and financial assistance programs to benefit 
water supply and contribute to water quality protection;  

6. Training for Water Board staff and stakeholders is important to ensure successful 
implementation of climate change strategies and LID practices; 

7. The State Water Resources Control Board (State Water Board) recognizes the 
relationship between energy, water supply, water quality and resource protection,  and 
has already begun to integrate climate change strategies into its policies and program 
areas; and 

8. Continued coordination with partners from other government agencies, non-profit 
organizations, and private industry and business will enhance and encourage sustainable 
activities within the administration of Water Board programs and activities. 

 
 
THEREFORE BE IT RESOLVED THAT: 
 
The State Water Board: 

1. Continues to commit to sustainability as a core value for all Water Boards’ activities and 
programs; 
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2. Directs Water Boards’ staff to require sustainable water resources management such as LID 
and climate change considerations, in all future policies, guidelines, and regulatory actions; 

3. Directs State Water Board staff to identify policies and program areas to integrate climate 
change strategies and comply with the goals stated in Assembly Bill 32, based on the 
Water-Energy Climate Action Team process; 

4. Directs Regional Water Boards to aggressively promote measures such as recycled water, 
conservation, and LID Best Management Practices where appropriate and work with 
Dischargers to ensure proposed compliance documents include appropriate, sustainable 
water management strategies;  

5. Directs State Water Board staff to assign a higher grant priority to climate-related and LID 
projects, particularly those that are supported by local policies or ordinances; 

6. Supports training for Water Board staff and stakeholders to ensure successful 
implementation of climate change strategies and LID practices; and  

7. Directs Water Boards’ staff to coordinate with partners from other government agencies, 
non-profit organizations, and private industry and business to further enhance and 
encourage sustainable activities within the administration of Water Board programs and 
activities.  

 

CERTIFICATION 
 
The undersigned, Clerk to the Board, does hereby certify that the foregoing is a full, true, and 
correct copy of a resolution duly and regularly adopted at a meeting of the State Water Board held 
on May 6, 2008. 
 
AYE:   Chair Tam M. Doduc 

  Vice Chair Gary Wolff, P.E., Ph.D 
   Charles R. Hoppin 
  Frances Spivy-Weber 

NAY:  None 

ABSENT: Arthur G. Baggett, Jr. 

ABSTAIN: None 

 
 
             

Jeanine Townsend 
Clerk to the Board 
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Resolution of the California Ocean Protection Council 
Regarding Low Impact Development 

May 15, 2008, as amended 

 

WHEREAS, ocean water quality is critical to the health of marine and coastal ecosystems; and  

WHEREAS, ongoing, traditional development of California’s watersheds continues to replace 
natural landscapes with impervious surfaces; roads and parking lots make up about half of all 
impervious surfaces; and 

WHEREAS, runoff from urbanized areas contains and transports pollutants – including trash, heavy 
metals, oil and grease, fertilizers, and pathogens – to the ocean; and 

WHEREAS, these pollutants contribute to beach closures, harmful algal blooms and reduced fish 
populations; and  

WHEREAS, increased runoff from urbanized landscapes also erodes stream banks and damages 
habitat for fish and a wide variety of plants and animals; and  

WHEREAS, polluted runoff impacts California’s $46 billion, tourist-oriented, ocean-dependent 
economy; and 

WHEREAS, rainwater is a valuable resource which should be conserved; and 

WHEREAS, the Clean Water Act and Porter-Cologne Water Quality Control Act require that 
California reduce stormwater pollutant discharges from municipal storm drains, new developments 
and redevelopments, construction sites, Caltrans facilities, and industrial facilities; the Porter-
Cologne Act also requires a California Ocean Plan for water quality regulation of ocean water, and 
prohibits waste discharges to Areas of Special Biological Significance (ASBS) which comprise 
one-third of the State's coastline; and 

WHEREAS, the California Coastal Act requires that development in the coastal zone maintain and, 
where feasible, restore the biological productivity and the quality of coastal waters, streams, 
wetlands, estuaries, and lakes; and   

WHEREAS, Low Impact Development (LID) is a stormwater management strategy aimed at 
maintaining or restoring the natural hydrologic functions of a site to achieve natural resource 
protection objectives and fulfill environmental regulatory requirements; LID employs a variety of 
natural and built features that reduce the rate of runoff, filter pollutants out of runoff, and facilitate 
the infiltration of water into the ground; and  

WHEREAS, by reducing water pollution and increasing groundwater recharge, LID helps to 
improve the quality of receiving surface waters and stabilize the flow rates of nearby streams; and 

WHEREAS, LID design detains, treats and infiltrates runoff by minimizing impervious area, using 
pervious pavements and green roofs, dispersing runoff to landscaped areas, and routing runoff to 
rain gardens, cisterns, swales, and other small-scale facilities distributed throughout a site; and 

WHEREAS, LID designs can alternatively, or in conjunction with the techniques set forth above, 
capture, retain, and treat stormwater for onsite reuse, such as for irrigating landscaping; and 

WHEREAS, a recent U.S. Environmental Protection Agency report concluded that LID drainage 
designs can cost 15% to 80% less than more conventional drainage designs; other studies have 
shown LID facilities are less expensive to maintain than conventional stormwater treatment 
facilities; and  
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WHEREAS, LID has also been shown to help reduce the frequency of combined sewer overflows, 
which plague at least one major California coastal community; and  

WHEREAS, other states and federal government departments, including the Department of 
Defense, have been leaders in advancing LID implementation faster than California; and 

WHEREAS, Caltrans should continue its efforts to lead in innovative stormwater design 
approaches; and 

WHEREAS, some local governments are concerned that they lack sufficient funds to maintain and 
improve existing drainage infrastructure and fully implement stormwater pollution prevention 
programs; and 

WHEREAS, in 2005, the Local Government Commission adopted the Ahwahnee Water Principles 
for Resource-Efficient Land Use, which state in relevant part that “community design should be 
compact, mixed use, walkable, and transit-oriented so that automobile-generated urban runoff 
pollutants are minimized and the open lands that absorb water are preserved to the maximum 
extent possible” and that “impervious surfaces such as driveways, streets and parking lots should 
be minimized so that land is available to absorb stormwater, reduce polluted urban runoff, recharge 
groundwater, and reduce flooding”; and 

WHEREAS, the California Ocean Protection Act mandates that the Ocean Protection Council 
(OPC) – made up of the Secretaries for the Resources Agency and Cal/EPA, the chair of the State 
Lands Commission, one designee each from the California Senate and Assembly, and two public 
members appointed by the Governor – coordinate and improve the protection of California’s ocean 
and coastal resources; and the Governor’s Ocean Action Plan calls for the OPC to play a 
leadership role in managing and protecting California’s oceans, bays, estuaries, and coastal 
wetlands, including integration of coastal water quality programs to increase their effectiveness.  

 

NOW, THEREFORE, the California Ocean Protection Council hereby:   

RESOLVES to promote the policy that new developments and redevelopments should be designed 
consistent with LID principles so that stormwater pollution and the peaks and durations of runoff 
are significantly reduced and, in the case of a new development, substantially the same as before 
development occurred on the site; and 

RESOLVES to promote the retrofit of existing impervious areas throughout California with LID in 
all appropriate circumstances, and to support the Ahwahnee Water Principles for Resource-
Efficient Land Use as described above; and 

FINDS that LID is a practicable and superior approach that new and redevelopment projects can 
implement to minimize and mitigate increases in runoff and runoff pollutants and the resulting 
impacts on downstream uses, coastal resources and communities; and 

RESOLVES to distribute this resolution widely, sending it to mayors, boards of supervisors, and 
appropriate agency managers of all coastal cities and counties and to appropriate federal agencies 
including resource protection agencies, the Army Corps of Engineers and the Department of 
Defense; and  

FURTHER RESOLVES to advance LID implementation in California using the following 
approaches: 

1. State Leadership 

a. State Government Leadership on LID – For all state-funded (including bond-funded) 
development projects greater than one acre, LID should be considered to be the best 
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available technology standard for reducing pollutants from stormwater discharges.  All 
existing State facilities should consider retrofitting to meet LID objectives, whenever 
feasible.  The California Environmental Protection Agency (Cal/EPA) and the 
California Resources Agency should assemble the relevant boards and departments 
within their agencies to develop a set of LID standards to be used in development 
projects built with state funds, including bond funds.   

b. Department of Transportation (Caltrans) – Caltrans is encouraged to continue to 
develop details and specifications for permeable pavements and other LID features and 
to incorporate LID where feasible in projects Caltrans funds or oversees, including 
local assistance programs. Caltrans should consider allocating a percentage of project 
budgets to the implementation of stormwater controls, with LID features as the highest 
priority.  Caltrans should evaluate and revise as necessary any design standards which 
unnecessarily inhibit implementation of LID, such as street widths, required pavement 
and other materials, curb designs, and minimum parking requirements. 

c. Office of Planning and Research – The Office of Planning and Research (OPR) is 
encouraged to provide technical guidance to public agencies to promote the use of LID 
consistent with stormwater National Pollution Discharge Elimination System (NPDES) 
standards and criteria. The guidance should be provided through an OPR technical 
advisory and revisions to the OPR guidance for preparation of local general plans, as 
appropriate. OPR is also encouraged to work with the Resources Agency to develop 
proposals for future CEQA Guideline amendments that encourage consideration of LID 
in the CEQA review process.  

d. Building Standards Commission – The Building Standards Commission is encouraged 
to incorporate LID objectives and methods, and to incorporate or reference applicable 
NPDES permit criteria for stormwater treatment, flow control and use of LID 
in ongoing development of its Green Building Standards. 

e. Department of Water Resources – The Department of Water Resources (DWR) is 
encouraged to provide incentives for LID implementation and habitat protection goals 
in its integrated regional water management (IRWM) and stormwater flood 
management funding programs to encourage watershed resource protection. The OPC 
encourages DWR to adopt language to include the fostering of LID as a Program 
Priority in their draft IRWM guidelines. 

2. State Regulatory Actions 
a. State Water Board LID Policy – The State Water Board is encouraged to adopt a 

statewide policy for addressing all elements associated with changes in runoff due to 
hydromodification impacts, including those specifically related to urbanization. This 
policy would include direction on when and how to use LID to avoid, minimize and 
mitigate runoff so that downstream water bodies are protected. 

b. NPDES Permit Requirements – When crafting stormwater NPDES permit 
requirements, the State Water Board and Regional Water Boards should ensure that 
LID designs are utilized as the primary approach to satisfying post-construction runoff 
control requirements and that LID designs can be utilized to control pollutants and the 
rate and volume of runoff. 

c. LID Performance Evaluation and Monitoring – Together with the Coastal Commission, 
the State Water Board is encouraged to conduct ongoing evaluation of the effectiveness 
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of their regulatory programs that promote LID (and other, similar approaches) 
implementation in regulated new development and redevelopment projects. 

 3.   Incentives, Technical Support, and Research 
The OPC will consider the following approaches, proposed by stakeholders and participants 
in public workshops sponsored by the OPC, to promote LID and to leverage funding with 
other agencies.  

  
a.  Local Streets and Drainage Retrofits – Encourage local governments to retrofit existing 

streets, highways, municipal parking lots, public buildings, and drainage systems with 
LID where feasible. Promote and consider funding research and technology transfer 
related to the retrofit of local facilities, including demonstration projects with 
interpretive displays and technical documentation of results. 

b.  Technical Assistance to Local Government – Promote and consider funding technical 
assistance for local agency public works, planning and engineering management and 
staff in the use of LID. 

c.  Research and Development of LID – Promote and consider funding technical research 
for development of a LID design manual, including example designs and specifications 
for LID features, and post-construction evaluations of the effectiveness of constructed 
LID features in removing pollutants and controlling runoff flows.  

d.  Updating Local Development Policies –Assist and consider funding for local 
governments to update standard details and specifications and other development 
policies to promote LID and remove barriers to LID. 

e.  Local Incentives – Promote local programs that provide incentives, including reduction 
of stormwater utility fees, to encourage the use of cisterns, rain gardens, and other LID 
strategies to retain runoff and, where feasible, reuse runoff for irrigation.   

f.  Incentives for Stormwater Recharge – Encourage water agencies to offer economic 
incentives for new regional and sub-regional stormwater recharge projects similar to 
incentives currently provided for water conservation and water reuse. 
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Please call us at (619) 294-9400 if you have any questions. 
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The Litter Management Pilot Study (LMPS) is one of many ongoing programs undertaken by 
Caltrans to improve the quality of runoff from Caltrans highway drainage facilities.  The focus of 
the LMPS is field testing and evaluation of litter management practices to assess their 
effectiveness in reducing litter that is discharged from Caltrans storm water conveyance systems. 
The LMPS is a Caltrans study in response to the Stipulation and Order RE 1997-1998 Drain Inlet 
Cleaning Program, Attachment 1.  The LMPS is a two-year field study that was conducted 
during the 1998/1999 and 1999/2000 rain seasons, following the methodology presented in the 
May 18, 1998 Final Detailed Study Design and Plan, Caltrans Document No. CTSW-RT-98-057 
(Study Plan).  This Final Report fulfills the requirements of the Stipulation in accordance with 
the Study Plan, and describes study implementation, data, and results that were obtained during 
the two year study. 
Caltrans has brought together a team to design and implement this study consisting of the 
following parties: 

• Caltrans Environmental Program 

• California State University Sacramento (CSUS), Office of Water Programs 

• URS Greiner Woodward Clyde (URSGWC) 

• University of California Los Angeles (UCLA), Civil and Environmental Engineering 
Department 

URSGWC has provided consulting services related to majority of LMPS activities related to project 
scoping, design, technical implementation, field monitoring, data review and analysis.  UCLA has 
provided laboratory testing and prototype development of the Litter Inlet Deflector (LID) Best 
Management Practice (BMP) that was evaluated during year 2 of the LMPS.  This team effort, in 
addition to review and input received from the project Technical Advisory Group (TAG), has shaped 
the overall direction of the LMPS and monitored compliance with study objectives. 
The objective of the LMPS is to evaluate the effectiveness of structural and non-structural BMPs 
that could result in a reduction of litter in the Caltrans freeway storm drain system.  The 
structural BMPs focus on freeway drain inlet modifications.  The non-structural BMPs that were 
evaluated include increasing the frequency of mechanical broom street sweeping from monthly 
to weekly and increasing the frequency of manual litter pick-up programs from monthly to 
weekly.  
Four sites (see Figure 1-1) were identified and matched with BMPs as follows: 

• Site 1E – Litter Pick-Up: Eastbound Interstate 105, Post Mile (PM) 12.30 to PM 12.87 

• Site 1W – Street Sweeping: Westbound Interstate 105, PM 12.87 to 12.30 

• Site 6 – Structural BMP, Modified Inlet Grate: Eastbound Freeway 60, PM 15.12 to 15.58 

• Site 8 – Structural BMP, LID (1999/2000), Bicycle Grate (1998/1999):  Eastbound and 
Westbound Freeway 60, PM 5.60 to PM 5.95 

Site locations are identified in Figure 1-1.  Six outfalls are monitored at each site.  Three outfalls 
at each site convey surface water from the BMP treatment area, and the other three convey 
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surface water from control areas.  Each treatment outfall is paired with a control outfall and site 
details are summarized in Table ES-1.   
This study has defined litter in storm water as: 

• Manufactured items that can be retained by ¼-inch mesh made from paper, plastic, 
cardboard, etc. 

• Materials that are not of natural origin (i.e., does not include sand, soil, gravel, vegetation, 
etc.) 

Litter was quantified by weight (24-hour air-dried), volume, and count.  Litter monitoring was 
conducted by attaching ¼-inch mesh collection bags to the 24 study outfalls.  Eight of the 24 
outfalls were also monitored for flow, rainfall, and chemical water quality parameters (see 
Table 5-1). When a litter collection bag was removed from an outfall for analysis, it was 
immediately replaced.  All litter that came through the outfall during the study period was 
collected, characterized, and quantified.  A litter lab was setup and protocols were developed to 
quantitatively measure and characterize the litter collected during the LMPS.   
Litter samples were also collected and characterized for each trigger storm. Litter was collected 
from each of the 24 outfalls during 10 storms during the first year of the study, between 
November 1, 1998 and April 30, 1999, and for 13 storms during the second year of the study 
between October 1, 1999 and April 1, 2000.  Chemical water quality samples were collected for 
20 trigger storms monitored during the study. The litter from the first storm was used to fine-tune 
the litter measuring characterization protocols in the litter lab.   

Table ES-1 
FIELD STUDY SITE INFORMATION 

Study 
Site 

Number Study Site Location Subject BMP 
Monitored 

"Treatment" Outfalls 
Monitored "Control" 

Outfalls 
Study Pair 

Designation 
1E I-105 Eastbound (Lynwood) 

between Gertrude Ave. and 
Atlantic Blvd. overpass 
(PM12.30 to PM12.87) 

Manual litter pick-up 1-47 
1-46 
1-44 

 
*treatment frequency 

pick-up once per week 

1-B110 
1-42 

1-B111 
 

**control frequency pick-
up once per four weeks 

LP1 
LP2 
LP3 

1W I-105 Westbound (Lynwood) 
between Atlantic Blvd. and 

Gertrude Ave. overpass 
(PM12.87 to PM12.30) 

Street sweepers 
(mechanical brooms) 

1-58 
1-59 
1-60 

 
*treatment frequency 
sweep once per week  

1-52 
1-50 
1-51 

 
**control frequency 

sweep once per four 
weeks 

P1 
P2 
P3 

6 Freeway 60, Pomona freeway 
(Hacienda Heights) between 

Turnbull Canyon 
undercrossing and Kwis St. 

overcrossing 
(PM 16.12 to PM 15.58) 

Modified inlet grate 
 
 

(option A – perforated 
steel plate) 

6-20H 
6-20F 
6-20B 

 
*treatment employs 

perforated plate on inlet 

6-20G 
6-20E 
6-20C 

 
**control employs 

conventional grate inlet 

P1 
P2 
P3 

8 Freeway 60, Pomona freeway 
(Montebello and Monterey 

Park) between Garfield Ave. 

LID 
(1999/2000)  

 

8-B001 
8-24B 
8-24F 

8-23C 
8-24D 
8-24E  

P1 
P2 
P3 

0043038



 Executive Summary 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500ASE.DOC\21-JUN-00\SDG      ES-3 
FINAL REPORT 

undercrossing and Fulton Ave. 
(PM 5.60 to PM 5.95) 

Bicycle grate  
(1998/1999) 

 
*treatment employs 
subject BMP at inlet 

 
**control employs 

conventional grate inlet 
 

The LMPS was designed to evaluate the effectiveness of structural and non-structural BMPs in 
reducing litter in the Caltrans storm water system by comparing litter amounts at paired 
treatment and control catchments.  It should be emphasized that the objective of this study is 
specifically to evaluate the stated BMPs in a freeway environment and that these data are 
specific to Los Angeles conditions. In addition, litter data appear to be inherently variable and 
the data presented herein apply to the project-specific environment and conditions. 

BMP Effectiveness 
Caltrans litter data from samples collected at outfalls after storm events and compiled for the 
rainy season were qualitatively and quantitatively evaluated to identify whether or not each of 
the study BMPs was demonstrated to be effective.  Data collected at each outfall were 
normalized by area and flow, and this data was then evaluated using the statistical methods 
described in Section 7.1.  The results are summarized as follows: 

• Statistical tests indicate that increasing the frequency of street sweeping from monthly to 
weekly does not statistically reduce (α = 0.05) the count or weight of litter observed at the 
outfalls or in the total system load.  This is the case for weight regardless of whether the litter 
data are normalized by catchment area or flow.  For count, the reduction is not significant for 
the area-normalized analysis, but is statistically significant for the flow-normalized analysis.  
Because the number of data points is substantially larger for the area-normalized analysis, the 
results of that analysis are considered more powerful. These results suggest that weekly 
sweeping is not more effective than monthly sweeping in reducing litter in runoff from 
freeways with standard inlet grates.  

• Statistical tests indicate that increasing the frequency of litter pickup from monthly to weekly 
reduces the quantity of litter observed at the outfalls, with α = 0.05.  This is the case for all 
measuring parameters (weight, volume, and count) regardless of whether the litter data are 
normalized by watershed area or flow.  The average annual reduction between the treatment 
and control outfalls during the two-year study period were 30% by weight, 33% by count and 
41% by volume. 

• Statistical tests have shown that the modified inlet grate reduces the quantity of litter 
observed at the outfalls, with α = 0.05.  This is the case for all measuring parameters (weight, 
volume, and count) regardless of whether the litter data are normalized by watershed area or 
flow. The average annual reduction between the treatment and control outfalls during the 
two-year study period was 26% by weight, 23% by count and 19% by volume. 

• Statistical tests indicate that the standard Caltrans bicycle grate does not statistically reduce 
(α = 0.05) the litter observed at the outfalls or in the total system load.  The bicycle grate 
BMP was evaluated during the first year of the study, and it was removed and replaced with 
the LID for the second year. 
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• Results of inlet deposition monitoring indicate that the LID is effective in reducing dry 
weather deposition (see Figure 4-5). Additionally, an important finding from the field 
evaluation of the LID BMP is that the LID gates operated well in storm conditions. The 
statistical analysis did not confirm that the BMP is effective in reducing volume or weight 
regardless of whether the litter data are normalized by watershed area or flow and which 
method of paired analysis is used.  For count, the reduction is significant for the outfall-
discharged, area-normalized load, but is not significant for either the outfall-discharged, 
flow-normalized load or the total system load.   

• Statistical analysis conducted to assess the effect of the litter BMPs on the concentration of 
chemical constituents (e.g. heavy metals, total dissolved solids, etc.) between treatment and 
control areas did not show a reduction in chemical constituent concentrations that could be 
attributed to BMP implementation. 

Other Results 
Although the major focus of the LMPS was to evaluate BMP effectiveness, the data collected 
during this pilot study provides extensive information that can be used to enhance knowledge 
related to litter on Caltrans highways.  The following general observations and trends from the 
LMPS may be useful related to future projects designed to understand and/or control litter on 
Caltrans highways. 

• The material collected in the outfall monitoring nets consisted of gross pollutants comprising 
litter and vegetative material.  The majority of all material collected was found to be 
vegetation.  Site averages for percent vegetative material monitored in the outfalls range 
from 75 to 87 percent by wet weight for the four sites. These results also suggest that any 
device designed to capture litter will capture a majority of vegetation. 

• Litter collected during outfall monitoring consists of paper, plastic, wood, cigarette butts, 
styrofoam, metal, and glass.  The distribution by category is presented in Figures 6-2 to 6-7.  
The size of litter pieces was consistent and small (typically less than 2 square centimeters), 
suggesting that the standard parallel bar inlet grate that has 35 mm (1½-inch) bar spacing is 
effective in keeping large pieces of litter out of the inlets. 

• Annual air-dried litter loads during the two-year study period ranged from 3.1 kg/acre at Site 
8 to 7.5 kg/acre at Site 1E.  It should be noted that the data normalized by area assume a 
straight-line relationship between catchment size and litter load.  It is not the intent of this 
data presentation to predict average litter loads in other areas but instead give a general 
indication of loads and the variation between the LMPS sites.  

• Data from the LMPS indicate that smoking- and food-related litter account for 20-30% of the 
litter by weight and volume. Seventy-nine percent of items by weight and 71% by volume 
were assigned to the “other” category.  The LMPS data also indicate that approximately 80% 
of the litter collected at the outfall is floatable (see Table 6-2). 

• Analysis shows that the types of litter materials present in sweeper litter are similar to outfall 
litter, with higher proportions of glass, moldable plastics, and metals, and a lower proportion 
of paper and film plastic in sweeper litter (see Figures 4-6 to 4-8). 
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• Analysis shows that the types of materials present in litter collected from the freeway ROW 
are similar to outfall litter with higher proportions of chipboard/cardboard, glass, and wood, 
and a much lower proportion of cigarette butts in ROW litter (see Figures 4-6 to 4-8). 

• No clear relationships between litter and rainfall intensity, peak flow, total flow, and 
antecedent dry period for monitored events at each outfall were identified.  

• No correlation between litter quantity and chemical concentrations for any of the constituents 
monitored was observed. 

The LMPS team identified a number of recommendations related to further studies and research 
to advance the state of the knowledge of litter in storm water.  These recommendations are 
presented in Section 8.2.   
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1.1 BACKGROUND 
Caltrans is currently conducting numerous research projects with the common goal of improving 
the quality of runoff discharged from Caltrans highway drainage facilities.  The Litter 
Management Pilot Study (LMPS) is one of these programs and is a direct result of Attachment 1 
of the Stipulation and Order regarding the 1997/1998 Drain Inlet Cleaning Program that 
stemmed from a lawsuit filed against Caltrans by the Natural Resources Defense Council 
(NRDC) in Caltrans District 7 (Los Angeles area).  The focus of the LMPS is field testing and 
evaluation of litter management practices to assess their effectiveness in reducing litter that is 
discharged from Caltrans storm water conveyance systems.  The LMPS has defined litter as 
manufactured material that can be retained by a ¼-inch mesh and specifically addresses the 
following litter management practices:  

• Increase street sweeping frequency 
• Increase litter pick-up frequency 
• Employ structurally modified inlets 

At the core of the LMPS is a two-year field study that was conducted during the 1998-1999 and 
1999-2000 rain seasons, following the methodology presented in the May 18, 1998 Final 
Detailed Study Design and Plan, Caltrans Document No. CTSW-RT-98-057 (Study Plan).  This 
Final Report describes study implementation, data, and results that were obtained during the 
two-year study.  The following additional reports have been prepared during the LMPS: 

• Literature Review in Support of the LMPS, Caltrans Document No. CTSW-RT-99-015, 1997. 

• Interim Report – District 7 LMPS, Caltrans Document No. CTSW-RT-99-056, 1999. 

Caltrans has assembled a team of university representatives and consultants to assist the Caltrans 
Environmental Program in the design and implementation of the LMPS, including: 

• California State University Sacramento (CSUS), Office of Water Programs 

• URS Greiner Woodward Clyde (URSGWC) 

• University of California Los Angeles (UCLA), Civil and Environmental Engineering 
Department 

URS Greiner Woodward Clyde (URSGWC) has provided consulting services related to the 
majority of LMPS activities associated with project scoping, design, technical implementation, 
field monitoring, data review and analysis.  UCLA has provided laboratory testing and prototype 
development of the Litter Inlet Deflector (LID) Best Management Practice (BMP) that was 
evaluated during year 2 of the LMPS. 

1.2 OBJECTIVES 
The objective of the LMPS is to evaluate the effectiveness of structural and non-structural BMPs 
that could result in a reduction of litter that enters or discharges from Caltrans freeway storm 
drain systems.  The structural BMPs focus on freeway drain inlet modifications.  The non-
structural BMPs that were evaluated are mechanical broom street sweeping and manual litter 
pick-up programs. 
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1.3 STUDY DESIGN 
The methodology followed during LMPS implementation is outlined in the Study Plan.  The 
methodology was based on a systematic approach to research, evaluation, and work plan 
development.  A key component of this process has been the project review provided by the 
Technical Advisory Group (TAG).  The TAG consists of representatives from NRDC, Caltrans, the 
Santa Monica Bay Restoration Project (SMBRP), URSGWC, and the City of Los Angeles.  The 
TAG has provided review and feedback throughout the project, acting as a steering committee to 
maintain project compliance with mutually agreed upon objectives.  TAG support has included 
review of project documents, teleconferences, and periodic TAG meetings.  

The Study Plan describes the basis for the study design in three primary sections:  

• Section 2 – Identification and Monitoring of Litter in Storm Drains;  
• Section 3 – Selection of Test and Control Areas; and  
• Section 4 – BMPs to be tested.   

A general overview of each section of the Study Plan is provided below. 

1.3.1 Study Plan Section 2 – Identification and Monitoring of Litter 
The Study Plan describes the equipment and approach used in the LMPS for monitoring litter 
and select chemical water quality constituents in the discharge from the monitored outfalls. 
Chemical water quality constituents monitored for this study are listed in Table 5-2.  A unique 
litter monitoring program (e.g., field and laboratory facilities and procedures, plus data analysis 
procedures) was developed specifically to support this study.  This was necessary because no 
standard or accepted methods and equipment are available for sampling and analyzing litter from 
storm water.  The monitoring program was developed through the following process: 

• Defined litter for the LMPS.  This study has defined litter in storm water as: 

• Manufactured items that can be retained by ¼-inch mesh made from paper, plastic, 
cardboard, etc. 

• Materials that are not of natural origin (i.e., does not include sand, soil, gravel, 
vegetation, etc.) 

Litter was quantified by weight (24-hour air-dried), volume, and count. 

• Identified monitoring locations and the method for collecting litter samples at those 
locations.  The Study Plan identified outfalls as the most suitable monitoring locations for 
this study.  Outfall monitoring was selected over inlet monitoring because inlet monitoring 
would require traffic control for each set-up and post-storm collection and may result in 
traffic control during wet weather, which could impair the safety of the motoring public.  For 
the purpose of this study, “outfall” is defined as a point in the drainage system, downgradient 
of inlets, where a transition that can be monitored occurs, generally between the Caltrans 
drainage system and the receiving municipal system.  The general litter monitoring method 
comprises installing monitoring equipment at each monitored outfall, setting monitoring 
equipment before each trigger storm to collect litter from discrete storm events, and 
collecting and analyzing litter from each event. 
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• Designed a litter sample collection device.  During development of the study design, four 
monitoring concepts were evaluated.  These included two devices designed to be installed 
inside the outfall pipe and two devices for monitoring outside the pipe.  A nylon mesh bag 
attached to a transition collar was the design selected based on its simplistic design and 
adaptability to various outfall configurations.  More detail regarding the litter monitoring 
device is presented in Section 2 of this report. 

• Developed methods for quantifying and categorizing the collected litter.  The Study Plan 
presents a litter analysis methodology and its basis for development.  The overall objective of 
litter analysis for this study is to generate data to evaluate the effectiveness of structural and 
non-structural BMPs.  This objective was used in conjunction with an evaluation of litter 
analysis methods used in other studies (Folen and Zagar, 1990; and Syrek, 1998) to develop 
an initial litter analysis methodology.  The initial methodology included the following 
general components:  

– Air drying the samples 

– Specieating the samples by material type and size 

– Weighing the samples 

– Measuring volume for each specieated sample component 

– Identifying the highly floatable fraction of the sample 

– Documenting the likely prior usage of the individual litter components (e.g., food 
container, smoking related, other) 

The Study Plan also describes the quality assurance and quality control protocols to be used for 
litter monitoring, including standard data verification procedures and a sample recovery 
protocol.  The sample recovery protocol was established to track the transport of litter from inlet 
to outfall at the study sites.  The method involves spiking the inlets prior to every trigger storm 
event with a known set of materials that are similar to litter collected during pilot monitoring.  
The spike items are marked with unique identifiers for each event so that recovery can be tracked 
during litter characterization.  Spike recovery is further discussed in Section 6 of this report. 

The Study Plan additionally describes the procedures to be used for chemical water quality 
monitoring.  Calibrated flow measurement flumes and automatic sampling equipment were used to 
collect flow-weighted composite samples to enable the calculation of Event Mean Concentrations 
(EMC) for chemical water quality constituents. Appendix B of the Study Plan presents the LMPS 
Monitoring Plan, which provides additional detail on both litter and chemical water quality 
monitoring procedures.  Monitoring protocols are outlined further in Section 4 of this report. 

1.3.2 Study Plan Section 3 – Selection of Test and Control Areas 
The Study Plan describes the process used to identify the four final study sites, each with three 
BMP pairs.  Each pair includes two outfalls: an outfall that drains a treatment (enhanced BMP) 
catchment area and an outfall that drains a control (non-enhanced BMP) catchment area.  Site 
selection was conducted in a tiered or phased approach using database management techniques 
to organize and query siting information.  During the initial phase, a list of 25 preliminary study 
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areas was developed by applying exclusionary criteria in several stages to outfalls that were 
identified through the review of an existing District 7 drain inlet database and Caltrans drainage 
system “as-built” plans.  The list of 25 preliminary study areas was reduced to 7 potential areas 
that had inlet configurations that were considered to be representative of other District 7 
configurations, areas outside major proposed Caltrans construction projects, and areas outside 
Caltrans environmental studies.  (This latter criterion was applied to be sure that this study 
would not interfere with, or be interfered by, other studies that Caltrans is conducting nearby.)  
Detailed field reconnaissance was conducted at the remaining seven preliminary site study areas 
to make final study area selections.  As a result, four final study sites were identified and 
matched with BMPs as follows: 

• Site 1E – Litter Pick-Up: Eastbound Interstate 105, Post Mile (PM) 12.30 to PM 12.87 

• Site 1W – Street Sweeping: Westbound Interstate 105, PM 12.87 to 12.30 

• Site 6 – Structural BMP, Modified Inlet Grate: Eastbound Freeway 60, PM 15.12 to 15.58 

• Site 8 – Structural BMP, LID - 1999/2000 (year 2), Bicycle Grate - 1998/1999 (year 1), 
Eastbound and Westbound Freeway 60, PM 5.60 to PM 5.95 

Site locations are identified in Figure 1-1.  Detailed site maps are provided in Section 2 of this 
report.  The rationale for siting particular BMPs at their respective sites is provided in the Study 
Plan.  

1.3.3 Study Plan Section 4 – BMPs to be Tested 
The Study Plan outlines BMP implementation strategies for each of the three litter management 
practices evaluated in this study.  The implementation strategies for each BMP are summarized 
below. 

1.3.3.1 Street Sweeping 
A review of municipal and commercial street sweeping equipment and practices and Caltrans 
freeway sweeping operations was conducted to develop a BMP implementation strategy for the 
LMPS.  Various aspects of street sweeping were evaluated during this investigation including: 
equipment types, operational frequency, area of sweeping, operational variables affecting 
sweeping efficiency, traffic control requirements, pilot study site location, and the identification 
of candidate subcontractors.  Caltrans routine street sweeping frequencies are based on loading 
criteria outlined in the Caltrans Maintenance Manual.  The manual states that schedules are 
based on loading rates of ½ to 1 cubic yard of debris per mile.  Sweeping frequencies can also be 
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adjusted in response to local aesthetics and safety considerations.  The objective of the LMPS 
street sweeping BMP evaluation is to study the effect of increased street sweeping frequency 
using mechanical broom sweepers on reducing the quantity of litter that enters the Caltrans storm 
drain system.  Based on this objective, the following BMP implementation strategy was 
described in the Study Plan and was implemented for the LMPS: 

• Sweeping frequency – Increase the frequency of street sweeping at enhanced BMP sites.  
Street sweeping was conducted on a weekly basis in the enhanced BMP area and once every 
4 weeks in the control BMP area.   

• Swept areas – Caltrans currently conducts sweeping on shoulders, the center median, and on 
and off ramps.  Lane sweeping is only conducted during spills or emergencies due to traffic and 
safety impacts.  BMPs implemented during the LMPS maintained the current Caltrans practice. 

• Scheduling – A majority of District 7 street sweeping is conducted between 8:30 a.m. and 
3:00 p.m.  Work associated with the LMPS was conducted during daytime hours, subject to 
restrictions based on heavy traffic hours for site-specific areas. 

• Sweeper speed – Street sweeping was performed at manufacturer's recommended speeds 
(5 mph). 

• Control conditions – Caltrans standard maintenance operations were discontinued during the 
study period in both the enhanced BMP and the control areas.  Caltrans maintenance personnel 
respond to emergency street sweeping activities resulting from accidents or other 
circumstances, and these incidents were tracked via weekly communication with District 7 
maintenance crews. 

• Sweeper settings – Manufacturer's recommended practices for operation variables related to 
broom strike, broom material, and rear-broom coning were followed during street sweeping. 

1.3.3.2 Manual Litter Pick-Up 
An investigation of industry practice and District 7 Caltrans operations related to manual litter 
pick-up was conducted to develop a BMP implementation strategy for the LMPS.  Various 
aspects of litter pick-up were evaluated during this investigation including resources, frequency, 
area of pick-up, procedures used, traffic control requirements, pilot study site location, and the 
identification of candidate subcontractors.  Based on this evaluation, the following 
implementation strategy was described in the Study Plan and was implemented for the LMPS: 

• Pick-up frequency – Increase the frequency of manual litter pick-up at enhanced BMP sites.  At 
the start of the LMPS, Caltrans District 7 required a minimum frequency of 12 pick-ups per 
year for Adopt-A-Highway (AAH) Program participants.  In some areas, AAH participants 
voluntarily collect litter on a more frequent basis.  Litter is collected by Caltrans or Special 
Programs People on a minimum monthly basis in areas not covered by the AAH program.  
Litter pick-up frequency for the LMPS was once-per-week in the enhanced BMP area and 
once- per-four-weeks in the control area.  Note that during the course of the LMPS, the 
District 7 AAH minimum required frequency has increased to two pick-ups per month and 24 
pick-ups per year. 
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• Implementation – Caltrans District 7 litter pick-up is currently conducted by AAH participants 
and Special Programs People in the right-of-way (ROW) beyond the right shoulder only.  Due 
to safety concerns, Caltrans prohibits litter pick-up on the roadway, medians, or shoulders by 
non-Caltrans personnel.  Caltrans maintenance crews collect litter and debris in these areas on 
an as-needed basis.  BMP implementation for the LMPS was conducted by AAH 
subcontractors and was therefore conducted in ROW areas only (i.e., not on paved surfaces). 

• Pick-up procedures – The LMPS used procedures similar to those currently used by AAH, 
Special Programs, and Caltrans District 7 for litter collection.  Litter pick-up was conducted 
in the Caltrans ROW, between the edge of pavement for the right shoulder and the ROW 
fence.  Litter pick-up was not conducted on the roadway or median.  Litter was picked up 
using mechanical, manually-operated, lever-actuated tongs and was placed into collection 
bags. 

1.3.3.3 Structural Modifications to Drainage Inlets 
The objective of the inlet control BMP is to reduce the amount of litter entering the storm drain 
system.  A review of existing Caltrans standard inlet structures was conducted, and five 
candidate BMP alternatives were developed.  Because the predominance of drain inlets in 
District 7 are “grate inlet” type, the original BMP alternatives were designed for this 
configuration as opposed to other Caltrans standards, such as curb cut inlets or k-rail opening-
type inlets.  The original candidate BMP alternatives included:  

• a low-flow inlet with perimeter grate having small openings to trap floating litter while 
allowing low flows to enter the inlet;  

• a litter-basket drain insert; 

• a low-flow perforated plate similar to the first alternative;  

• a Caltrans standard bicycle grate; and  

• a synthetic whisker barrier upgradient of the inlet to trap litter. 

Each alternative was rated using an evaluation matrix.  The matrix included the following 
criteria: ease of installation; installation and maintenance cost; safety; compatibility with existing 
maintenance activities; safety; reliability; versatility; and flood protection.  Based on this 
evaluation, the bicycle grate retrofit and the perforated plate retrofit were originally selected for 
field testing during the LMPS. 

1.3.4 Study Design Modifications 
One important modification was made to the LMPS after year 1 of monitoring.  An alternative 
structural BMP was developed that was designed to substantially reduce dry weather deposition 
into the inlet.  This new structural BMP, called the LID, consists of replacing the open grated 
inlet with a curb inlet containing a LID. All parties (the LMPS team, NRDC, and TAG 
participants) concurred that the LID retrofit had much greater potential to prohibit litter from 
entering the storm drain system than the bicycle grate retrofit monitored during year 1. The LID 
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BMP was installed in place of the bicycle grate structural BMP at Site 8. The LID structural 
BMP is described in further detail in Section 3. 

1.4 COMMENTS 
The objective of this study is specifically to evaluate the stated BMPs in a freeway environment.  
This study represents first-of-its-kind research in Southern California related to BMP 
effectiveness for litter removal in storm water systems.  The principal objective of this Final 
Report is to present a summary of study activities, data, and results. It is important to realize that 
the data and conclusions reported herein are specific to Southern California freeway conditions. 
Therefore, use of the information reported herein should be tempered by consideration of the 
following caveats: 

• The methodologies and the data presented herein apply strictly to small urban freeway 
catchments (less than one acre) and to site-specific hydrology.  

• Rainfall during the 1998/1999 storm season (year 1) was approximately 50% below average 
for the monitored period (October – April).  Rainfall during the 1999/2000 storm season 
(year 2) was approximately 80% of the average precipitation for the monitored period 
(October – March). 

In addition, litter data appear to be inherently variable, and the data presented herein apply to the 
project-specific environment and conditions. 

Data included in this report are presented in a combination of English and Metric units.  All 
laboratory data (chemical water quality and litter) are measured and reported in metric units 
(e.g., liters, grams, milligrams per liter, etc.).  Hydrologic data and area measurements, however, 
are typically presented in english units (e.g., flow in cubic feet or watershed inches, rainfall in 
inches, and area in acres).  English units are maintained for consistency with recorded field 
values.  Site data loggers were set to record flow and rainfall in cubic feet and inches, 
respectively, so that data collected could be readily compared to data from the National Weather 
Service and other Southern California meteorology reporting services. 
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The LMPS employed four field study sites, each of which was used to test and evaluate a 
separate BMP. Each study site included three replicate testing pairs.  Each pair included two 
outfalls: an outfall that discharges runoff from a treatment or enhanced BMP catchment area and 
an outfall that discharges runoff from a control or non-enhanced BMP catchment area.  Of the 
three outfall pairs at each site, two pairs were used to monitor only litter constituents, and one 
pair was used to monitor both litter and chemical water quality parameters.  This section 
provides a general description of each site and identifies monitored outfalls.  This section 
additionally describes litter and chemical water quality monitoring equipment used for this 
study.   

2.1 SITE LOCATIONS AND OUTFALL DESCRIPTIONS 
The four LMPS study sites are described below (a summary is provided in Table 2-1).  Outfall 
locations and pair designations are shown on Figures 2-1 through 2-4.  Photos 2-1 to 2-4 show 
typical conditions at each site. 

• Site 1E (Litter Pick-Up) — Site 1E (Figure 2-1) is located on the eastbound side of I-105 (the 
Century Freeway), between the Gertrude Avenue overpass (PM 12.30) and the Atlantic 
Boulevard overpass (PM 12.87) in Lynwood, California.  The freeway in this area was 
constructed on fill slopes that are vegetated with small shrubs, with grass and bare earth at the 
toe of the slope.  A vegetated earthen berm is present in the ROW along the edge of the shoulder 
pavement.  The freeway consists of four travel lanes, a high occupancy vehicle (HOV) lane, and 
right and median shoulders.  BMP implementation was monitored using three treatment/control 
pairs: LP1, LP2, and LP3.  The outfalls (1-B110, 1-B111, and 1-42) used to monitor the litter 
pick-up control area are located in the western portion of the site, between the Gertrude Avenue 
and Harris Avenue overpasses.  The outfalls used to monitor the litter pick-up treatment area 
(1-44, 1-46, and 1-47) are located in the eastern portion of the site, between the Harris Avenue 
and the Atlantic Boulevard overpasses.  

• Site 1W (Street Sweeping) — Site 1W (Figure 2-2) is located on the westbound side of I-105 
(the Century Freeway), between the Atlantic Boulevard overpass (PM 12.87) and the Gertrude 
Avenue overpass (PM 12.30) in Lynwood, California. The freeway in this area was constructed 
on fill slopes that are vegetated with small shrubs, with grass and bare earth at the toe of slope.  
A vegetated earthen berm is present in the ROW along the edge of the shoulder pavement.  The 
freeway consists of four travel lanes, an HOV lane, and right and median shoulders.  BMP 
implementation was monitored at three treatment/control pairs: P1, P2, and P3.  The outfalls 
used to monitor the street sweeping control area (1-51, 1-50, and 1-52) are located in the eastern 
portion of the site, between the Atlantic Boulevard and Harris Avenue overpasses.  The outfalls 
used to monitor the street sweeping treatment area (1-58, 1-59, and 1-60) are located in the 
western portion of the site, between the Harris Avenue and Gertrude Avenue overpasses.  

• Site 6 (Modified Inlet Grate) – Site 6 (Figure 2-3) is located on the eastbound side of State 
Route 60 (the Pomona Freeway) between the Turnbull Canyon undercrossing (PM 15.12) and 
the Kwis Street pedestrian overcrossing (PM 15.58) in Hacienda Heights, California.  The 
freeway in this area was constructed on fill slopes.  A soundwall is present at the edge of the 
shoulder along the length of the site.  Trees overhang the top of the soundwall at several 
locations. 
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Table 2-1 
FIELD STUDY SITE INFORMATION 

Study 
Site 

Number Study Site Location Subject BMP 
Monitored "Treatment" 

Outfalls 
Monitored "Control" 

Outfalls 
Study Pair 

Designation 

1E I-105 Eastbound (Lynwood) 
between Gertrude Ave. and 

Atlantic Blvd. overpass 
(PM12.30 to PM12.87) 

Manual litter pick-up 1-47 
1-46 
1-44 

 
*treatment frequency 

 pick-up once per week 

1-B110 
1-42 

1-B111 
 

**control frequency pick-
up once per four weeks 

LP1 
LP2 
LP3 

1W I-105 Westbound (Lynwood) 
between Atlantic Blvd. and 

Gertrude Ave. overpass 
(PM12.87 to PM12.30) 

Street sweepers 
(mechanical brooms) 

1-58 
1-59 
1-60 

 
*treatment frequency 
sweep once per week  

1-52 
1-50 
1-51 

 
**control frequency sweep 

once per four weeks 

P1 
P2 
P3 

6 Freeway 60, Pomona freeway 
(Hacienda Heights) between 

Turnbull Canyon undercrossing 
and Kwis St. overcrossing 
(PM 16.12 to PM 15.58) 

Modified inlet grate 
 
 

(option A – perforated 
steel plate) 

6-20H 
6-20F 
6-20B 

 
*treatment employs 

perforated plate on inlets 

6-20G 
6-20E 
6-20C 

 
**control employs 

standard grate inlet 

P1 
P2 
P3 

8 Freeway 60, Pomona freeway 
(Montebello and Monterey Park) 

between Garfield Ave. 
undercrossing and Fulton Ave. 

(PM 5.60 to PM 5.95) 

LID 
(1999/2000) 

 
Bicycle grate 
(1998/1999) 

8-B001 
8-24B 
8-24F 

 
*treatment employs the 

BMP at inlets 

8-23C 
8-24D 
8-24E  

 
**control employs 

standard grate inlet 

P1 
P2 
P3 

      

The freeway consists of five travel lanes and a right shoulder.  BMP implementation was 
monitored at three treatment/control pairs: P1, P2, and P3.  Outfalls and catchment areas for 
these pairs are located sequentially from west to east along the freeway.  Outfall locations and 
pair designations are shown on Figure 2-3. 

• Site 8 (LID – 1999/2000, Bicycle Grate – 1998/1999) — Site 8 (Figure 2-4) is located on the 
eastbound and westbound sides of State Route 60 (the Pomona Freeway) between Garfield 
Avenue undercrossing (PM 5.60) and Fulton Avenue (PM 5.95) in Montebello and Monterey 
Park, California.  The freeway in this area was constructed on fill slopes that are vegetated with 
large shrubs and trees, with grass at the toe of slope. A guardrail is present along the edge of the 
shoulder pavement.  The freeway consists of four travel lanes and right and median shoulders.  
BMP implementation was monitored at three treatment/control pairs.  P1 (Outfalls B001 and 
23C) is located on the westbound side of the freeway, whereas P2 (Outfalls 24B and 24D) and 
P3 (Outfalls 24E and 24F) are located on the eastbound side of the freeway.  Outfall locations 
and pair designations are shown on Figure 2-4.  

0043051



0043052



0043053



0043054



0043055



SECTIONTWO Site and Equipment Descriptions 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500AS2.DOC\19-JUN-00\SDG     2-7 
FINAL REPORT 

Photo 2–1 
Typical Freeway and Shoulder Conditions–Site 1E (Litter Pick-Up) 

 

Photo 2–2 
Typical Freeway and Shoulder Conditions–Site 1W (Street Sweeping) 
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Photo 2–3 
Typical Freeway and Shoulder Conditions–Site 6 (Modified Inlet Grate) 

Photo 2–4 
Typical Freeway and Shoulder Conditions–Site 8 (LID-1999/2000; Bicycle Grate-1998/2000)
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Table 2-2 presents estimated catchment areas and pair designations for outfalls at each site and 
designates which outfalls are monitored for chemical water quality constituents.  Two sets of 
estimated catchment area values are presented in Table 2-2.  One set represents the initial estimate, 
which was based on an interpretation of Caltrans as-built drawings.  The second set represents 
adjusted values, which reflect the findings from the following: a focused field reconnaissance 
conducted on June 2–3, 1999, year 2 wet weather field observations, and final hydrologic data 
analysis. 

During development of the Study Plan, catchment areas were estimated, based primarily on 
information shown on as-built engineering drawings.  Additional field reconnaissance was 
conducted after year 1 of monitoring, because analysis of site hydrologic data for some 
catchment areas yielded runoff coefficients that were unusual for freeway pavement conditions.  
As a result, the LMPS team suspected that watershed sizes (i.e., the actual drainage areas) may 
be different from those originally estimated from the as-built drawings.  Field reconnaissance 
was conducted to further define catchment sizes and to look for pavement conditions or other 
features that could explain unexpected runoff coefficients.  Some catchment areas were adjusted 
as a result of field investigations and hydrologic data were re-analyzed, yielding more realistic 
runoff coefficients.  Additional wet-weather field observations were conducted during year 2 of 
monitoring to confirm runoff patterns in Site 1 and Site 8 catchments.  These observations were 
conducted during 4 events (1990-05, 1999-08, 1999-11, 1999-12).  In general, adjusted 
catchment areas were confirmed by wet weather observations.  Based on year 2 hydrologic data 
analysis and wet weather observations, the catchment area at B001 was adjusted to 0.18 acres, 
and the catchment areas at 24E and 24F were adjusted to 0.58 acres and 0.91 acres, respectively.  
Summaries of both dry and wet weather field investigation findings are presented in 
Appendix A. 

2.2 MONITORING EQUIPMENT 
As indicated above, some outfalls were monitored for litter-only, whereas others were monitored 
for both litter and chemical water quality constituents.  Equipment installed at each type of 
monitoring outfall is described in the following subsections. 

2.2.1 Litter Monitoring Equipment 
The litter monitoring device used at all outfalls consists of a ¼-inch mesh bag that is attached to 
a metal collar at the outfall via a web strap.  Metal collars were designed and fabricated to site-
specific specifications (i.e., tailored for pipe diameter and outfall type).  Two primary types of 
collars were installed; one type attached to an existing corrugated metal pipe at flared-end 
sections and one type attached to circular pipe headwalls.  Litter bags with ¼-inch mesh were 
manufactured specifically for the study.  Nylon belt straps were used to secure the litter mesh 
bags to the metal collars.  Buckle straps were chosen for their ease of removal in case of 
emergency.  For each of the 16 outfalls monitored for litter only, a chain-link protective 
enclosure was constructed to surround the outfall.  A typical litter-only monitoring station is 
shown in Photos 2-5 and 2-6. 
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Table 2–2 
ESTIMATED WATERSHED AREAS AND PAIR DESIGNATIONS  

FOR LMPS OUTFALLS 

 
 
 
 

Site 

 
Best 

Management 
Practice (BMP) 

 
 
 
 

Outfall Pair 

 
 
 
 

Outfall 

Estimated 
Watershed Area 
(ac) Based on 
As-Builts Only 

 
Final 

Estimated 
Watershed Area 

(ac)(1) 
1 East Litter LP1 Control B-110 0.42 0.46 

 Pick-up  Treatment 47 0.46 0.43 
  LP2(2) Control 42 0.34 0.32 
   Treatment 46 0.46 0.38 
  LP3 Control B111 0.41 0.40 
   Treatment 44 0.46 0.44 

1 West Street P1(2) Control 52 0.38 0.43 
 Sweeping  Treatment 58 0.29 0.32 
  P2 Control 50 0.38 0.40 
   Treatment 59 0.29 0.32 
  P3 Control 51 0.38 0.41 
   Treatment 60 0.29 0.32 
6 Modified P1 Control 20G 0.51 0.51 
 Inlet  Treatment 20H 0.51 0.64 
  P2(2) Control 20E 0.42 0.42 
   Treatment 20F 0.42 0.42 
  P3 Control 20C 0.42 0.42 
   Treatment 20B 0.42 0.42 
8 LID P1(2) Control 23C 0.62 0.62 
 (1999/2000)  Treatment B001 0.57 0.32/0.18(3) 
  P2 Control 24D 0.62 0.62 
 Bicycle  Treatment 24B 0.57 0.42 
 Grate P3 Control 24E 0.62 0.58 
 (1998/1999)  Treatment 24F 0.62 0.91 

1  Final estimated watershed areas are based on previous estimates and revisions due to wet weather 
observations and final hydrologic analysis. 

2  Outfalls monitored for chemical water quality constituents. 
3  0.32 acres used in evaluation of year 1 bicycle grate retrofit.  0.18 acres used in evaluation of year 2 LID 

retrofit.  Adjustment resulting from non-study related changes to pavement conditions at Site 8 prior to 
year 2 monitoring. 

 

0043059



SECTIONTWO Site and Equipment Descriptions 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500AS2.DOC\19-JUN-00\SDG     2-11 
FINAL REPORT 

Photo 2–5 
Typical Litter Monitoring Bag at Outfall 

Photo 2–6 
Litter Monitoring Station with Fence Enclosure 
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2.2.2 Chemical Water Quality Monitoring Equipment 
Eight of the 24 study outfalls were monitored for chemical water quality constituents in addition 
to litter.  These outfalls are shown on Figures 2-1 through 2-4.  At these stations, samples were 
collected on a flow-weighted basis via automatic sampling equipment.  The following equipment 
was installed at each of these sites: a custom H-flume with a bubbler flow-meter; a tipping-
bucket rain gauge; an automatic sampler and data logger; and an equipment enclosure.  A 
detailed list of components installed at each site is provided in Table 2-3.  In addition to 
components listed in Table 2-3, sites were also outfitted with the litter monitoring equipment 
described in Section 2.2.1.  The litter bags used at the chemical water quality monitoring outfalls 
were modified to include a Velcro™ grab-sampling port at the top of each bag.  A typical 
chemical water quality monitoring station is shown in Photo 2–7.  Equipment installed in an 
enclosure is shown in Photo 2–8. 

2.3 EQUIPMENT INSTALLATION 
Monitoring equipment was installed from October 13, 1998 to October 23, 1998.  Site 
preparation activities preceded the actual installation of litter monitoring and water monitoring 
equipment.  Site preparation and equipment installation activities are described below.  

Site Preparation Work 
The following site preparation work was conducted between September 21, 1998 to October 8, 
1998: 

• Removal and proper disposal of vegetation (small trees, shrubs, and weeds) at designated 
outfalls; 

• Soil grading and contouring to level water-quality monitoring sites and provide for proper 
drain pipe discharge; 

• Truncation of existing 12-inch corrugated metal pipe (CMP) at Site 6, Outfalls 20E and 20F; 

• Installation of concrete slabs for flume foundations and equipment enclosures; 

• Installation of equipment enclosures onto the concrete slabs at each chemical water quality 
monitoring location; 

• Installation of rain gauge pole, solar panel pole, and solar panels at each chemical water 
quality monitoring location; 

• Installation of 8-foot-high perimeter security fences each with 4-foot-wide walk gates at each 
chemical water quality monitoring location; and 

• Installation of protective chain-link fence enclosures at 16 litter monitoring outfalls. 
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Table 2–3 
CHEMICAL WATER QUALITY EQUIPMENT COMPONENTS 

Equipment Manufacturer Part No. Quantity Description 

FLOW METER    

American Sigma 2672 8 Sigma 950 bubbler flow meter with graphics display 
  2921 2 Vinyl bubble tubing, 1/8-inch ID x 100 feet 
  2900 8 Bubble tube mounting plate with holes 
 1414 16 Battery, gel electrolyte, 12 VDC, 6 amp-hr 
 1602 8 Modem, 14,400 baud 
 2666 8 Rain gauge input 
 940 8 Multi-purpose full cable, 10 feet, 6 pin connector both ends 

AUTOMATED SAMPLER    

American Sigma 8925 8 SIGMA 900 portable sampler controller with cover 
 8976 8 Standard insulated base for SIGMA 900 sampler 
 1414 16 Battery, gel electrolyte, 12 VDC, 6 amp-hr 
 1118 24 Bottles, set of (8) 1.9 liter glass with caps (for standard base) 
 1422 8 Retainer for (8) 1.9 liter glass bottles 
 8584 8 Distributor with arm for 8 bottle standard base 
 925 3 Teflon lined polyethylene tubing 3/8 inch x 100 feet 
 2186 8 Connection kit for Teflon lined polyethylene tubing 
 2071 8 Strainer for shallow depth applications, 316 stainless steel 

RAIN GAUGE    

American Sigma 2149 8 Rain Gauge with 25 feet cable and base mounting plate 
 0003 8 Junction box to connect rain gauge leads to flowmeter 

TELEMETRY / MISC    

American Sigma 5120 8 Cellular phone option (with phone) 
 1760 4 Charger, 5 station, 115 VAC for gel electrolyte 
 0003 8 Solar power panel custom wired and sized with 75 foot cable 
 3975 1 Insight and Vision Software on 3.5” Disk  

ENCLOSURE    

American Sigma 6989 4 Weatherguard enclosure (full size, walk-in) 
Hoffman Industrial A-691 4 Industrial Enclosure 

FLUME    

Corrosion Control -- 8 1.5-ft. Custom H-Flumes 
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Photo 2–7 
Chemical Water Quality Monitoring Station 

Photo 2–8 
Enclosure with Automatic Sampler, Battery, Cell Phone, and Data Logger  

for Chemical Water Quality Monitoring 
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Access Gate Installation 
Four access gates (4-foot-wide) were installed in the Caltrans ROW fence in accordance with 
Caltrans Standard Specifications Section 80, Fences, Caltrans Standard Plans A85, as part of the 
installation effort.  

Removal and Disposal of Vegetation (Small Trees, Shrubs, and Weeds) 
Site 6 required the removal of vegetation prior to installation of litter and water-quality 
monitoring equipment.  Outfalls 20B, 20C, 20G, and 20H are litter monitoring outfalls, and each 
required clearing of vegetation and sediment surrounding the flared end outfalls.  These outfalls 
required excavation to prepare the site, and the surrounding soil was contoured to minimize 
ponding of discharge at the mouth of the outfall. 

Site 6 — Outfalls 20E and 20F are both litter and water-quality monitoring outfalls, and required 
some removal of vegetation consisting of shrubs, bushes, and small trees.  Vegetation was cut 
back and removed as necessary to perform grading and leveling within the footprint required for 
protective perimeter fencing.  

Installation of Solar Panel and Mounting Pole 
A 12-foot galvanized steel pole (for solar panel mounting) embedded into 2 feet of concrete 
(10-foot finished height) was installed at Site 8 - Outfalls B001 and 23C, and Site 1 - Outfalls 52 
and 58.  For these four outfalls, solar panels were set on the embankment adjacent to the freeway 
shoulder.   

The remaining 4 outfalls requiring solar panels, Site 6 - Outfalls 20E and 20F, and Site 1 - 
Outfalls 42 and 46, all face the southerly direction.  These solar panels were set within the limits 
of the perimeter fenced area with directional settings aimed to capture the most sunlight.  After 
each pole was set, solar panels were then mounted at the top of the poles, and wiring was routed 
back to the equipment enclosure encased in ¾-inch outdoor-rated conduit.   

Installation of Perimeter Fence with Gate 
At each of the eight water-quality monitoring outfall locations, a 6-foot-high galvanized chain-
link fence and 4-foot-wide gates were installed.  Installation was completed according to 
Caltrans Standard Specifications, Section 80 - Fences, and Caltrans Standard Plan A85. 

Chain-Link Fence Enclosures — Litter Monitoring Outfalls 
Sixteen chain-link protective enclosures with locking mechanisms were installed at designated 
outfalls.  The chain-link enclosures were constructed with galvanized hardware, posts, and 
chain-link.  The posts were placed at a minimum of 2 feet below grade and set in concrete 
footings. 

For Site 8 — Outfalls 24B, 24D, 24E, and 24F, located in the City of Montebello, the enclosures 
were surface mounted on a concrete pad approximately 88 inches wide and 60 inches long.  For 
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the remaining 12 sites with natural ground at drainage outfalls, crushed stone was placed at 3-
inch-depth within the limits of the fenced enclosure. 

Litter Monitoring Equipment Installation 
All 16 litter metal collars were installed between September 28, 1998 and October 2, 1998.  
Litter mesh bags were strapped onto the metal collars for litter monitoring commencing on 
October 2, 1998.   

Chemical Water Quality Monitoring Equipment 
Equipment installation for the 8 chemical water quality monitoring sites was completed from 
October 13 to October 23, 1998.  Custom designed H-flumes were also installed during this 
period.  An American Sigma technical specialist field-tested and verified the water sampling 
equipment installation from October 27 to October 30, 1998.  
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BMPs related to three litter management practices were implemented in conjunction with the 
LMPS.  These BMPs are:  street sweeping, manual litter pick-up, and structural modifications to 
drainage inlets.  Street sweeping and manual litter removal do not require structural 
modifications to the storm water conveyance system and are, therefore, referred to as “non-
structural” BMPs.  This section outlines BMP implementation for each of the three litter 
management methods.  This section additionally discusses drain inlet cleaning conducted at 
study outfalls and tracking of Caltrans maintenance activities potentially affecting the LMPS. 

3.1 INLET CLEANING 
To provide a baseline “clean” condition for portions of the freeway drainage systems monitored 
in this study, each of the 24 inlet/outfall piping systems was cleaned prior to the start of BMP 
implementation. Cleaning was conducted by United Pumping from September 30, 1998 through 
October 2, 1998 using a wet jetting method from the outfall side of the drainage system.  The 
wet jetting method generated co-mingled sediment/cleaning water residuals that were collected 
at the outfall by a vactor truck.  The portions of freeway drainage systems monitored in this 
study consist of single inlets connected to a single outfall by a short section of corrugated metal 
pipe.  Subsequent to cleaning, it was possible to look into the outfall pipes and visually see each 
corresponding inlet.  Therefore, no additional investigative methods (e.g., subsurface video 
inspection) were necessary to verify that the systems were free of obstructions.  A photo of a 
typical drainage system being cleaned is provided in Photo 3-1. 
Inlet cleaning was also conducted at Sites 6 and 8 prior to the onset of the first rain event for year 2 
monitoring.  At Site 8, inlets and pipelines were cleaned prior to (September 16, 1999) and at the 
completion of (October 1, 1999) construction activities associated with the installation of the LID  
 

Photo 3–1 
Pipeline Cleaning Using Wet Jetting Method and Vactor Hose 
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structural retrofit.  Cleaning involved removing inlet debris manually and placing debris in bags 
labeled by inlet/outfall number.  Pipelines were then cleaned by dry methods by pulling a “train” 
of connected chimney brushes through the pipes (from inlet to outfall).  A minimum of two 
passes were made through the pipes with the brush train.  Inlet and pipe debris collected prior to 
construction was sent to the litter lab for analysis, representing the final set of data collected for 
the bicycle grate retrofit BMP.  After construction, Site 8 inlets and pipes were cleaned, using 
the above manual methods to establish baseline clean conditions for evaluation of the LID BMP.  
Inlet debris collected after the construction period was not retained for analysis. 

At Site 6, inlets were cleaned on October 26, 1999 as a result of a substantial amount of debris 
accumulation in study inlets (predominantly leaves and vegetation).  Debris depth measurements 
performed in early October 1999 indicated that the buildup of debris was within 6 inches of the 
top of the grate at several inlets.  Inlets were cleaned only to avoid full inlet conditions that could 
prohibit deposition or cause hydraulic or outfall monitoring problems.  Debris from the six inlets 
was removed manually, placed in labeled bags, and sent to the litter lab for analysis.  As a result 
of the substantial debris accumulation at Site 6, a LMPS cleanout criteria was established, such 
that all inlets at a site would be cleaned if any one inlet had accumulation depths less than one 
foot below the inlet grate. 

At the conclusion of year 2 of monitoring, all study inlets and pipes were cleaned by dry 
methods described for Site 8 above.  Debris was transported to the Santa Ana litter lab for 
analysis.  

3.2 STREET SWEEPING - SITE 1W 

3.2.1 BMP Implementation Strategy 
The street sweeping BMP was conducted at Site 1W.  Three replicate outfalls were located in the 
enhanced BMP (treatment) area.  This consisted of a contiguous stretch of the I-105 freeway that 
extends from the Harris Avenue overpass to the Gertrude Avenue overpass (approximately ¼ 
mile long).  Three replicate outfalls were located in the control area, a contiguous stretch of 
freeway from the Atlantic Boulevard overpass to the Harris Avenue overpass (also 
approximately ¼ mile long).  The LMPS street sweeping BMP was implemented in these areas 
as follows: 

• Street sweeping was conducted on a weekly basis in the enhanced BMP (treatment) area and 
once every 4 weeks in the control BMP area. 

• Street sweeping was conducted by a contractor using a Mobil M-8A mechanical broom 
sweeper (Photo 3-2).  Manufacturer’s recommended practice for street sweeper operational 
parameters including broom strike, coning, and sweeper speed (5 miles per hour) were 
followed during the LMPS. 

• Sweeping was conducted on the shoulder and median only.  There are no on- or off-ramps in 
the study area, and travel lanes are not typically swept by Caltrans. 
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Photo 3–2 
Mechanical Broom Sweeper 

• Street sweeping activities that would normally be conducted by District 7 maintenance were  
discontinued in the treatment and control areas during the two-year study period.  However, 
Caltrans maintenance personnel were still responsible for responding to emergency street 
sweeping activities resulting from accidents or other circumstances. 

• Sweeping was conducted between 9am and 3pm but was not conducted during rain or any 
weather with reduced visibility. 

Dates and corresponding sweeping locations (i.e., treatment vs. control) are listed in Table 3-1.  
An inspector accompanied the street sweeper (operated by a contractor) during all sweeping 
events to ensure that manufacturer’s recommended practices were followed, as well as to ensure 
that sweeping was conducted in the appropriate location each week.  Sweeping inspection was 
documented each week.  A sample inspection form is provided in Appendix B. 

3.3 MANUAL LITTER PICK-UP – SITE 1E 

3.3.1 Manual Litter Pick-Up BMP Implementation Strategy 
• The litter pick-up BMP was conducted at Site 1E, located on the eastbound side of the 105 

Freeway in Lynwood, between the Gertrude Avenue overpass and the Atlantic Boulevard 
overpass.  Three replicate outfalls were located in the enhanced BMP (treatment) area, a 
contiguous stretch of freeway that extends from the Harris Avenue overpass to the Atlantic 
Boulevard overpass (approximately ¼ mile long).  Three replicate outfalls were located in 
the control area, a contiguous stretch of freeway that extends from the Gertrude Avenue 
overpass to the Harris Avenue overpass (also approximately ¼ mile long).   
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Table 3–1 
Sites 1W and 1E 

NON-STRUCTURAL BMP IMPLEMENTATION 
October 1998 – March 2000 

 Street Sweeping - Site 1W  Litter Pick-Up - Site 1E 
Week No. Date Implementation Date Implementation 

1 10/7/98 Control (Atlantic to Gertrude) 10/6/98 Control (Gertrude to Atlantic) 
2 10/15/98 Treatment (Harris to Gertrude) 10/13/98 Treatment(Harris to Atlantic) 
3 10/22/98 Treatment (Harris to Gertrude) 10/20/98 Treatment(Harris to Atlantic) 
4 10/29/98 Treatment (Harris to Gertrude) 10/27/98 Treatment(Harris to Atlantic) 
5 11/5/98 Control (Atlantic to Gertrude) 11/3/98 Control (Gertrude to Atlantic) 
6 11/12/98 Treatment (Harris to Gertrude) 11/10/98 Treatment(Harris to Atlantic) 
7 11/19/98 Treatment (Harris to Gertrude) 11/17/98 Treatment(Harris to Atlantic) 
8 11/25/98 Treatment (Harris to Gertrude) 11/24/98 Treatment(Harris to Atlantic) 
9 12/2/98 Control (Atlantic to Gertrude) 12/2/98 Control (Gertrude to Atlantic) 
10 12/11/98 Treatment (Harris to Gertrude) 12/8/98 Treatment(Harris to Atlantic) 
11 12/17/98 Treatment (Harris to Gertrude) 12/15/98 Treatment(Harris to Atlantic) 
12 12/23/98 Treatment (Harris to Gertrude) 12/22/98 Treatment(Harris to Atlantic) 
13 12/29/98 Control (Atlantic to Gertrude) 12/29/98 Control (Gertrude to Atlantic) 
14 1/7/99 Treatment (Harris to Gertrude) 1/5/99 Treatment(Harris to Atlantic) 
15 1/14/99 Treatment (Harris to Gertrude) 1/12/99 Treatment(Harris to Atlantic) 
16 1/20/99 Rain Cancellation 1/19/99 Treatment(Harris to Atlantic) 
17 1/28/99 Control (Atlantic to Gertrude) 1/27/99 Treatment(Harris to Atlantic) 
18 2/4/99 Treatment (Harris to Gertrude) 2/2/99 Control (Gertrude to Atlantic) 
19 2/11/99 Treatment (Harris to Gertrude) 2/11/99 Treatment (Harris to Atlantic) 
20 2/18/99 Treatment (Harris to Gertrude) 2/16/99 Treatment (Harris to Atlantic) 
21 2/25/99 Control (Atlantic to Gertrude) 2/23/99 Treatment (Harris to Atlantic) 
22 3/4/99 Treatment (Harris to Gertrude) 3/2/99 Control (Gertrude to Atlantic) 
23 3/11/99 Treatment (Harris to Gertrude) 3/9/99 Treatment (Harris to Atlantic) 
24 3/18/99 Treatment (Harris to Gertrude) 3/16/99 Treatment (Harris to Atlantic) 
25 3/26/99 Control (Atlantic to Gertrude) 3/23/99 Treatment (Harris to Atlantic) 
26 4/1/99 Treatment (Harris to Gertrude) 3/30/99 Control (Gertrude to Atlantic) 
27 4/8/99 Treatment (Harris to Gertrude) No Pick-up  Contractor Scheduling Error 
28 4/15/99 Treatment (Harris to Gertrude) 4/14/99 Treatment (Harris to Atlantic) 
29 4/22/99 Control (Atlantic to Gertrude) 4/21/99 Treatment (Harris to Atlantic) 
30 4/29/99 Treatment (Harris to Gertrude) 4/27/99 Treatment (Harris to Atlantic) 
31 5/6/99 Treatment (Harris to Gertrude) 5/4/99 Control (Gertrude to Atlantic) 
32 5/14/99 Treatment (Harris to Gertrude) 5/11/99 Treatment (Harris to Atlantic) 
33 5/20/99 Control (Atlantic to Gertrude) 5/18/99 Treatment (Harris to Atlantic) 
34 5/27/99 Treatment (Harris to Gertrude) 5/25/99 Treatment (Harris to Atlantic) 
35 6/30/99 Treatment (Harris to Gertrude) 6/01/99 Control (Gertrude to Atlantic) 
36 6/10/99 Treatment (Harris to Gertrude) 6/08/99 Treatment(Harris to Atlantic) 
37 6/17/99 Control (Atlantic to Gertrude) 6/15/99 Treatment(Harris to Atlantic) 
38 6/24/99 Treatment (Harris to Gertrude) 6/22/99 Treatment(Harris to Atlantic) 
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 Street Sweeping - Site 1W  Litter Pick-Up - Site 1E 
Week No. Date Implementation Date Implementation 

39 7/1/99 Treatment (Harris to Gertrude) 6/29/99 Control (Gertrude to Atlantic) 
40 7/8/99 Treatment (Harris to Gertrude) 7/13/99 Treatment(Harris to Atlantic) 
41 7/15/99 Control (Atlantic to Gertrude) 7/13/99 Treatment(Harris to Atlantic) 
42 7/22/99 Treatment (Harris to Gertrude) 7/20/99 Treatment(Harris to Atlantic) 
43 7/30/99 Treatment (Harris to Gertrude) 7/27/99 Control (Gertrude to Atlantic) 
44 8/6/99 Treatment (Harris to Gertrude) 8/3/99 Treatment(Harris to Atlantic) 
45 8/13/99 Control (Atlantic to Gertrude) 8/10/99 Treatment(Harris to Atlantic) 
46 8/20/99 Treatment (Harris to Gertrude) 8/17/99 Treatment(Harris to Atlantic) 
47 8/27/99 Treatment (Harris to Gertrude) 8/24/99 Control (Gertrude to Atlantic) 
48 9/3/99 Treatment (Harris to Gertrude) 8/31/99 Treatment(Harris to Atlantic) 
49 9/10/99 Control (Atlantic to Gertrude) 9/7/99 Treatment(Harris to Atlantic) 
50 9/17/99 Treatment (Harris to Gertrude) 9/14/99 Treatment(Harris to Atlantic) 
51 9/24/99 Treatment (Harris to Gertrude) 9/21/99 Control (Gertrude to Atlantic) 
52 10/1/99 Treatment (Harris to Gertrude) 9/28/99 Treatment (Harris to Atlantic) 
53 10/8/99 Control (Atlantic to Gertrude) 10/5/99 Treatment (Harris to Atlantic) 
54 10/15/99 Treatment (Harris to Gertrude) 10/12/99 Treatment (Harris to Atlantic) 
55 10/22/99 Treatment (Harris to Gertrude) 10/19/99 Control (Gertrude to Harris) 
56 10/29/99 Treatment (Harris to Gertrude) 10/26/99 Treatment (Harris to Atlantic) 
57 11/4/99 Control (Atlantic to Gertrude) 11/2/99 Treatment (Harris to Atlantic) 
58 11/12/99 Treatment (Harris to Gertrude) 11/9/99 Treatment (Harris to Atlantic) 
59 11/18/99 Treatment (Harris to Gertrude) 11/16/99 Control (Gertrude to Harris) 
60 11/24/99 Treatment (Harris to Gertrude) 11/23/99 Treatment (Harris to Atlantic) 
61 12/2/99 Control (Atlantic to Gertrude) 11/30/99 Treatment (Harris to Atlantic) 
62 12/9/99 Treatment (Harris to Gertrude) 12/7/99 Treatment (Harris to Atlantic) 
63 12/16/99 Treatment (Harris to Gertrude) 12/14/99 Control (Gertrude to Atlantic) 
64 12/23/99 Treatment (Harris to Gertrude) 12/21/99 Treatment (Harris to Atlantic) 
65 12/29/99 Control (Atlantic to Gertrude) 12/28/99 Treatment (Harris to Atlantic) 
66 1/6/00 Treatment (Harris to Gertrude) 1/4/00 Treatment (Harris to Atlantic) 
67 1/13/00 Treatment (Harris to Gertrude) 1/11/00 Control (Gertrude to Atlantic) 
68 1/20/00 Treatment (Harris to Gertrude) 1/18/00 Treatment (Harris to Atlantic) 
69 1/27/00 Control (Atlantic to Gertrude) 1/26/00 Treatment (Harris to Atlantic) 
70 2/3/00 Treatment (Harris to Gertrude) 2/1/00 Treatment (Harris to Atlantic) 
71 2/11/00 Treatment (Harris to Gertrude) 2/8/00 Control (Gertrude to Atlantic) 
72 2/18/00 Control (Atlantic to Gertrude) 2/15/00 Treatment (Harris to Atlantic) 
73 2/24/00 Treatment (Harris to Gertrude) 2/22/00 Treatment (Harris to Atlantic) 
74 3/02/00 Treatment (Harris to Gertrude) 2/29/00 Treatment (Harris to Atlantic) 
75 3/10/00 Treatment (Harris to Gertrude) 3/07/00 Control (Gertrude to Atlantic) 
76 3/16/00 Control (Atlantic to Gertrude) 3/14/00 Treatment (Harris to Atlantic) 
77 3/23/00 Treatment (Harris to Gertrude) 3/21/00 Treatment (Harris to Atlantic) 
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 Street Sweeping - Site 1W  Litter Pick-Up - Site 1E 
Week No. Date Implementation Date Implementation 

78   3/28/00 Treatment (Harris to Atlantic) 
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The LMPS litter pick-up BMP was implemented in the above-described areas using the 
following strategy (as outlined in the Study Plan): 

• Standard practice in District 7 was for litter pick-up to be conducted by one of the following 
labor resources (AAH program participants, Special Programs People, and Caltrans staff).  
District 7 requires AAH participants to conduct pick-up in 2-mile freeway segments.  
Information obtained during the literature review for the LMPS (Woodward Clyde, 1997) 
indicates that increased litter frequency may achieve a reduction in the amount of freeway 
litter available to be transported to drainage inlets.  Therefore, increased frequency of pick-
up was selected for evaluation.  Litter pick-up was conducted once-per-week in the enhanced 
BMP area and once-per-four-weeks in the control area.  Note that at the start of the LMPS, 
Caltrans District 7 AAH permits required litter pick-up 12 times per year and the required 
frequency has since been increased to 24 times per year (2 pick-ups per month). 

• The litter pick-up BMP was conducted only in those portions of the freeway ROW that 
extend beyond the limits of paved shoulder areas.  Due to safety concerns, Caltrans District 7 
prohibits litter pick-up on the roadway, medians, or shoulders by non-Caltrans personnel.  
Caltrans maintenance crews collect litter and debris on the roadway and the shoulders on an 
as-needed basis. 

• The litter pick-up BMP used litter collection practices similar to standard practices utilized 
by AAH contractors, Special Programs People, and Caltrans District 7 staff.  Litter was 
picked up (using mechanical, manually-operated, lever-actuated tongs) and was placed into 
collection bags.  Litter too small to be collected by tongs (e.g., a cigarette butt) was not 
picked up. 

Dates and corresponding litter pick-up locations (i.e., treatment vs. control) are listed in 
Table 3-1.  The litter pick-up BMP was initiated on October 6, 1998 with pick-up being 
conducted in both the enhanced BMP and the control areas.  During the initial implementation, 
inspectors were present during pick-up to verify implementation location and observe methods 
used by the subcontractor, Adopt-a-Highway Maintenance Corporation (AAHMC).  Throughout 
study implementation, the litter pick-up area was inspected on a weekly basis in conjunction 
with street sweeping inspection to confirm that litter pick-up had been conducted as required.  
Litter pick-up was typically conducted on Tuesdays, with litter pick-up inspection conducted on 
the following Thursdays.  Litter pick-up inspection was documented each week on a non-
structural BMP inspection form.  A sample inspection form is provided in Appendix B. 

3.4 STRUCTURAL CONTROLS 
Three different structural controls were tested during the LMPS.  These include a modified inlet 
grate tested at Site 6, a Caltrans standard bicycle grate tested at Site 8 during year 1, and a LID curb 
inlet tested at Site 8 during year 2.  Each of the three structural retrofits is discussed further in 
subsections below.  

3.4.1 Modified Inlet Grate 
The modified inlet grate consists of a standard parallel bar grate, to which perforated metal plates 
have been added along the inflow perimeter of the inlet, as shown in Photo 3–3.  Hole sizes in the 
metal plates are 0.25 inches in diameter.  The perforated plates were installed by welding  
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Photo 3–3 
Modified Inlet Grate–Site 6 

them to the top of new parallel bar grates.  The plates were designed to be approximately flush with 
the surrounding finished grade so that low flows would not be impeded.  A 14-gauge perforated 
metal plate with a corresponding thickness of 0.08 inches was chosen.  
During design of the inlet retrofit, a hydraulic analysis was performed to evaluate whether the 
modified inlet grates would impact inlet hydraulic capacity.  Details of the hydraulic analysis are 
provided in “Technical Memorandum No. 2, Structural BMP Hydrology/Hydraulic Analysis and 
Pre-Construction Design.”  Results of the analysis indicated that the hydraulic capacity of all 
retrofitted inlets was sufficient without increasing the surface area of inlets. 
Installation of structural retrofits involved replacing existing inlet grates at designated treatment 
locations with BMP grates.  Installation work was completed on August 12, 1999.  During 
installation, debris was manually removed from each inlet and placed in 50-gallon plastic bags.  
Debris was then sorted and evaluated to fine-tune the litter characterization protocol for the LMPS 
prior to the onset of the first storm season. 

3.4.2 Bicycle Grate 
The Caltrans standard bicycle grate (shown in Photo 3–4) is identical to existing parallel bar grates 
at Site 8 with the addition of cross bars, resulting in reduced grate openings.  This retrofit was 
evaluated during year 1.  Based on analysis of year 1 data and field observations, the project team 
including Caltrans, NRDC, and TAG members agreed to discontinue testing of the bicycle grate 
alternative.  All parties agreed that the bicycle grate appeared to have little potential to reduce the 
quantity of litter entering drain inlets.   Results of data analysis for BMP effectiveness are presented 
in Sections 7.1.4 and 7.1.5.   

3.4.3 Litter Inlet Deflector 

Based on field review of the structural retrofits and review of the LMPS data from year 1, 
Caltrans and NRDC agreed that the bicycle grate retrofit did not hold a great potential to reduce 
litter in the freeway drainage system.  Testing of the bicycle grate retrofit was replaced by the  
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LID during year 2 of monitoring.  The LID is designed to reduce dry weather litter deposition in 
drainage inlets.  To assess dry deposition patterns, inlet deposition monitoring (see Section 4.3.1) 
was initiated at the LMPS sites in conjunction with evaluation of the LID retrofit.  A schematic 
representation of the LID is provided in Figure 3-1.  A photo of a typical LID is shown in 
Photo 3-5.  This design was installed at inlets currently designated as treatment inlets at Site 8.  The 
design consists of reconfiguring the current drop inlet to make it function as a curb inlet.  The curb 
opening was fitted with a gate that acts as a “board-over” during dry weather conditions, thereby 
blocking litter that would be conveyed into the inlet opening by air transport (e.g., wind and/or 
vehicle-induced turbulence).  Blocked litter would then be available to be picked up by Caltrans 
street sweepers during regular maintenance.  Field tests were conducted to measure wind speed at 
the curb face, and the gates are designed not to open under traffic-related wind pressure alone.   

The gate hangs from a hinge that uses a Teflon™-coated rod and bracket device, and is designed 
to open only during flow conditions to allow storm water into the inlet.  The gate is additionally 
slotted to allow the passage of dry weather (nuisance) flows that would be insufficient to open 
the gate to enter the basin.  Two observation ports are located on the structure’s top, allowing 
visual identification of any litter within the new system.  Access through the original grate is 
preserved in five locations to allow deposition monitoring at the inlets.  The entire LID structure 
is designed to replace the existing dike in profile, resting well beneath the guardrail and offering 
no obstruction to passing vehicles. 

During design of the LID, the watershed areas contributing runoff to each inlet to be retrofitted 
were calculated from as-builts and were also confirmed in the field.  Using these areas, 25-year-
storm flows for each outfall were calculated, thus the required flow capacity for each of the new 
structures was estimated.  The hydraulics of the gates were analyzed and compared to typical 
curb inlets.  The design of each LID was standardized, except for the length of the LID opening;  
 

Photo 3–4 
Bicycle Grate–Site 8 
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Figure 3-1 
LID SCHEMATIC – Site 8 

Photo 3-5 
LID-Site 8 

the greater the required flow capacity, the greater the structure’s length.  To further increase 
capacity and ensure that the gates open reliably, flow diverters were added to the design.  These 
flow diverters consist of angled channels in the asphalt surfacing before the LID, designed to 
redirect passing storm water toward the hanging gate.  Prototype testing of the LID design was 
conducted at the UCLA hydraulics lab.  Initial testing was conducted on May 26, 1999.  During 
this initial round of testing, the flume in the UCLA lab was modified to accommodate a reduced-
size LID prototype.  For ease of prototype construction, this prototype used an alternate hanger 
bearing suspension mechanism in lieu of the Teflon™-coated rod and bracket mechanism.  The 
gate was tested using varying flow rates (and therefore depths) of water, up to 26 gallons per 
minute.  A second LID prototype was then constructed that more closely met design 
specifications, matching units installed in the field.  Additional flume testing using this prototype 
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and varying flow rates was conducted throughout year 2 of the LMPS.  A report of laboratory 
test findings is provided in Appendix M.  The flume channel was constructed to simulate the 
design pavement slope and scallop pattern at the inlet entrance. 

Field construction of the LID BMPs was conducted between September 16, 1999 and 
October 15, 1999. 

3.5 CALTRANS MAINTENANCE ACTIVITIES 
Caltrans maintenance personnel were contacted throughout the LMPS study period to monitor 
activities conducted by Caltrans or accidents occurring in the study areas that could potentially 
affect the study.  A standard maintenance contact form was used to interview road crew supervisors 
and landscape crew supervisors and to track activities such as Caltrans street sweeping, landscape 
maintenance, accidents, pavement repair, painting, or other activities that may affect chemical 
water quality.  A copy of the maintenance contact form is provided in Appendix B.  Unique events 
that occurred at study sites are discussed below.  This information is based on information provided 
by Caltrans maintenance personnel or through other Caltrans sources. 

Site 1W (Street Sweeping) 
Caltrans conducted exploratory borings in the shoulder area at two locations at Site 1W on 
February 10, 1999.  The purpose of the activity was to identify potential soil voids at bridge 
abutments at the Atlantic Boulevard and Harris Avenue overpasses.  Caltrans completed 
concrete coring at both locations, followed by hand augering to 5.4 feet below grade.  No voids 
were encountered and the boreholes were backfilled with concrete slurry.  Water used for 
concrete coring was collected by a vacuum at the boring location and no runoff was generated.  
The Caltrans resident engineer indicated that no runoff from the slurry backfill was generated. 

On Monday, November 1, 1999 the Lynwood Fire Department was dispatched to extinguish a 
fire on the westbound 105 freeway approximately 0.2 mile after the merging of the 105 and 710 
freeways. This fire occurred immediately adjacent to, and around, site 1-52 and damaged an area 
approximately 70 feet by 40 feet, or approximately 280 square feet of ground cover.  The fire 
was characterized in the Lynwood fire report as a “tree, brush, grass, crops fire” which notes that 
the fire was most likely caused by “heat, open flame, smoking materials.”  The slope will be re-
planted with permanent landscaping and measures taken as per Caltrans operating and planting 
procedures to ensure the continued stability of the slope. 

The fire occurred at the top of slope in the vicinity of Outfall 1-52.  Photo 3-6 shows the fire-
damaged area and the solar panel pole for the monitoring station at Outfall 1-52.  Caltrans re-
seeded the area and laid down additional groundcover in order to stabilize soil and provide 
temporary repair of vegetation on the slope.  On December 2, 1999 “mud-jacking” operations were 
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Photo 3-6 
(Site 1W) 

Fire Damage at Top of Slope Near Outfall 1-52 – Solar Panel Pole is Shown  
 

performed in the vicinity of the project site.  “Mud-jacking” refers to the injection of mud 
underneath the concrete slab of the freeway in order to correct and prevent any subsidence and 
‘dips’ in the freeway surface that may have occurred.  The causes for this subsidence can range 
from biotic effects (such as gophers and rodents) to seismic events.  Caltrans indicated that this 
activity does not generate runoff and is not anticipated to effect chemical water quality or litter 
monitoring at the study sites. 

Site 6 (Modified Inlet Gate) 
Caltrans maintenance personnel indicated during the week of March 22, 1999 that asphalt work 
was ongoing in conjunction with the installation of closed circuit TV cable. 

The guardrail along the 60 freeway in the approximate vicinity of the study site was repaired on 
Wednesday, November 17, 1999 in response to a vehicle accident occurring earlier in the week. 
The exact date of the accident and how many vehicles were involved are not known.   

Site 8 (Bicycle Grate/LID) 
A spill of loose oranges was reported by Caltrans maintenance personnel between November 11, 
1998 and November 24, 1998.  

Construction activities were initiated by a Caltrans contractor in early March 1999 in the vicinity of 
Outfall 24D to install a maintenance turnout associated with closed circuit TV installation.  
Approximately 400 feet of k-rail were placed at the edge of the shoulder upgradient and 
downgradient of 24D.  Work was complete on the freeway surface prior to year 2 monitoring. 
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On Sunday, November 21, 1999 a moving road crew passed along the LMPS study area and the 
surrounding freeways, checking the surface of the freeway cement slab. These slabs were 
surveyed for damage and future maintenance, repair, and replacement needs and then counted so 
as to maintain current Caltrans records.  

On Monday, November 29, 1999 through Thursday, December 9, 1999 the guardrails about and 
along State Route 60 were surveyed for damage, and repairs or plans to repair the structures 
were made as needed.   

During the week of November 1, 1999 through November 5, 1999 a search for pot holes was 
made in the study area.  The pot holes, when discovered, are typically filled with “bag-mix” 
asphalt.  This is an asphalt that sets up quickly so that traffic can be restored immediately after 
the repair.  Caltrans indicated that no major pot holes were encountered at the site. 
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4.1 MONITORING PROCEDURES FOR CHEMICAL WATER QUALITY AND LITTER 
SAMPLING 

Numerous tasks were performed prior to, during, and after each storm event to successfully perform 
monitoring for the LMPS.  
Litter monitoring required the following tasks prior to and after a storm event: 

• photographing storm drain inlet conditions, 
• litter bag replacement, 
• spiking the storm drain inlets, 
• record keeping and field notes, and 
• field QA/QC. 
Tasks related to chemical water quality monitoring included the following additional tasks: 

• weather tracking,  
• field equipment and sample bottle organization, 
• sampling station set up, 
• basic equipment maintenance, 
• programming sampler operation, 
• grab sample collection, 
• sample collection, handling, and transfer, 
• sampler bottle replacement, 
• record keeping and field notes, and 
• field quality assurance and quality control (QA/QC). 
The following field Standard Operating Procedures (SOPs) were developed and implemented to 
assure these tasks were performed correctly and consistently during each monitored storm event:   

• Pre-Event (Storm Water and Litter), 
• Bottle Replacement (Storm Water Only), 
• Grab Sampling (Storm Water Only), and 
• Post-Event (Storm Water and Litter). 
Each SOP contains detailed instructions (step-by-step) on how to perform the various tasks.   

4.1.1 Pre-Event SOPs 
Key criteria for event monitoring included the following:   

• The storm event should produce a minimum of 0.20 inches of rainfall. 

• The probability of precipitation should be 70 percent or greater. 

• The event would generate sufficient runoff volume at each station to meet sample collection 
volume requirements. 

• In addition, samples would be collected following at least 24 hours of dry weather (defined 
as a 24-hour period with no rainfall > 0.10 inches). 

Initially, the LMPS used the following event monitoring criterion: an 80 percent probability of 
0.1 inches or greater of rainfall with a 72-hour antecedent period.  However, after the first storm 
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event during year 1 (November 8, 1998), the criterion was modified slightly.  Based upon flow 
data from the first event, the criterion for minimum amount of rainfall predicted for an event was 
increased to 0.20 inches, because the sites were estimated to have depression storage that was 
approximately equal to the original 0.10-inch criterion.  Additionally, the criterion for 
probability of precipitation was reduced from 80% to 70%, and the criterion for antecedent dry 
weather was reduced from 72 hours to 24 hours.  These reductions were based upon an 
expectation that the 1998/99 rain season would follow a “La Nina” pattern—i.e., the number of 
storm events and the total precipitation would be below average in Southern California during 
the 1998/1999 rain season.  Meteorologists predicted that the “La Nina” pattern would continue 
for the 1999/2000 rain season, so the revised criteria were followed during year 2 of monitoring. 

Given these criteria for a monitoring event, the Storm Event Coordinator (SEC) tracked weather 
forecasts on a daily basis.  The daily tracking included review of the probability of precipitation 
for each day of a 10-day forecast provided by a meteorologist. In cases when a 60% probability 
of precipitation was specified in the 10-day forecast, the SEC had frequent telephone briefings 
with the meteorologist.  Typically, field crew staff were notified 3-4 days prior to a predicted 
event to alert them to a potential monitoring event.  Once within the 72-hour window preceding 
the forecasted event, the meteorologist provided at least two Quantitative Precipitation Forecasts 
(QPFs) each day until the storm event had passed through the study area.  The QPFs provided 
forecasts of rainfall volume and associated probabilities for 3-hour intervals over a rolling 24-
hour period.  The QPFs were used to determine the “trigger” volume for automatic sampler 
pacing at each chemical water quality monitoring station and to identify the best time frame for 
field crews to collect grab samples.   

About 72 hours prior to an event predicted to have at least 0.2 inch rainfall with 70% or greater 
probability of precipitation, the SEC initiated preparation for the events.  Specific field crews 
were designated, automatic sampler and grab sample bottles were labeled, and field boxes were 
checked for necessary supplies and equipment.  Since photographs of the storm drain inlets and 
the surrounding area were required, it was beneficial for pre-event setup to be performed during 
daylight hours.  Therefore, depending upon the time of day that precipitation was forecast to 
begin, field crews were typically mobilized 12 to 24 hours prior to the time of rainfall onset 
specified in the forecast.   

During pre-event setups, two-person field crews performed the following tasks: 

• Inspected the condition of sampling station equipment (flume, tubing, battery power level, etc.), 

• Programmed the flowmeter and sampler for sample collection,  

• Photographed storm drain inlet grates and adjacent road surface and ROW conditions, 
(initiated mid-way through the storm season), 

• Replaced litter bags,  

• Spiked the storm drain inlets, and 

• Completed field activity forms.   

While performing the pre-event setup, each field crew completed an “Automated Sampler 
Station Checklist” and a “Pre-Storm Event Litter Collection Field Data Form.”  Field forms are 
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provided in Appendix B.  If any litter had accumulated in the bags during the time between 
“monitored” events, the bags were labeled and returned to the litter lab for characterization.   

4.1.2 Grab Sampling SOPs 
Several water quality analyses (e.g., oil & grease, total petroleum hydrocarbons-gasoline and 
diesel fractions, total coliform, fecal coliform) and physical measurements (e.g., temperature, 
pH, specific conductance) required collection of manual grab samples and/or field 
measurements.  

For field QA/QC of each event, one of the eight stations was designated to prepare field 
equipment blanks for laboratory analysis, and another of the eight stations was designated to 
prepare field duplicates.  The field crews also measured temperature, pH, and specific 
conductance in the field at the time of grab sampling and recorded those measurements on a 
“Grab Sampling Field Data Log” (Appendix B).  The field crews completed the sample bottle 
labels, and then the sample bottles, including field equipment blanks and duplicates, were placed 
in coolers with ice and submitted to the laboratory for analysis.   

4.1.3 Post-Event SOPs 
During a storm event, the SEC frequently communicated with the meteorologist to track the 
predicted end of the storm event.  The SEC mobilized field crews to retrieve bottles from the 
automatic samplers and the litter bags during daylight hours as soon as possible after conclusion 
of the storm event.  The field crews removed the sample bottles from the automatic samplers, 
completed the bottle labels, and then placed the bottles in coolers with ice.  The field crews also 
removed litter bags from the outfalls and labeled the bags to be delivered to the Litter Laboratory 
for characterization.  A “clean” litter bag was placed on each outfall before the field crew left the 
site. 

While performing post-event activities, each field crew completed an “Automated Sampler 
Station Checklist” and a “Post Storm Event Litter Collection Field Data Form” (Appendix B).  
Upon return to the field office/litter lab and before the bottles were submitted to the laboratory 
for compositing and analysis, the SEC verified the information on the “Automated Sampler 
Station Checklist” regarding the number of bottles filled and the fraction full for each bottle.   

Data from the flowmeter data loggers were downloaded remotely via modem as soon as possible 
after the storm event concluded to allow for timely preparation of sample compositing schemes.  
Field crews also had data transfer units available to download data directly from the flowmeter 
data loggers if for some reason a modem connection to the flowmeter could not be established.  
Flow data and sampling history data from each station were used to prepare compositing 
schemes that were submitted to the laboratory.  The preparation of compositing schemes was 
necessary, since it is very common for automatic samplers to only partially fill bottles or to fill 
less than the full set of eight bottles.  Compositing schemes for each station were faxed to the 
laboratory as soon as they were completed.   
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4.2 STORM EVENT HYDROGRAPHS 
During the 1998/1999 rain season (year 1), ten storm events were monitored at the LMPS sites.  
The first event, 1998-01 (November 8, 1999) was monitored only for litter constituents.  The 
next nine events were monitored for both litter and chemical water quality constituents.  During 
the 1999/2000 rain season (year 2), thirteen storm events were monitored at LMPS sites.  Events 
1999-03 and 1999-15A were monitored for litter only.  Rainfall and flow data were recorded for 
all events.  This section summarizes hydrologic data collected for each event and discusses the 
general approach used in analysis and QA/QC of the data.  The following storms were monitored 
during the LMPS. 

Storm Event Date Comment 

1998-01 11/8/98 Litter only 
1998-02 11/28/98 Chemical water quality and litter  
1998-03 12/1/98 Chemical water quality and litter(1) 

1998-05 1/25/99 Chemical water quality and litter 
1998-06 2/9/99 Chemical water quality and litter 
1998-09 3/15/99 Chemical water quality and litter 
1998-10 3/20/99 Chemical water quality and litter(1) 
1998-11 3/25/99 Chemical water quality and litter 
1998-12 4/6/99 Chemical water quality and litter 
1998-13 4/11/99 Chemical water quality and litter 
1999-03 12/31/00 Litter only(2) 
1999-05 1/25/00 Chemical water quality and litter 
1999-06 1/30/00 Chemical water quality and litter 
1999-08 2/10/00 Chemical water quality and litter 
1999-09 2/12/00 Chemical water quality and litter 
1999-10 2/13/00 Chemical water quality and litter(3) 

1999-11 2/16/00 Chemical water quality and litter 
1999-12 2/20/00 Chemical water quality and litter 
1999-13 2/23/00 Chemical water quality and litter 
1999-14 2/27/00 Chemical water quality and litter 

1999-15A 3/03/00 Litter only 
1999-15 3/05/00 Chemical water quality and litter 
1999-16 3/08/00 Chemical water quality and litter 

1 Precipitation at Site 6 did not meet Caltrans Storm Water Program definition of a precipitation event (LWA 1999). 
2 Precipitation at Sites 1E and 1W did not meet the Caltrans Storm Water Program definition of a precipitation event (LWA 1999). 
3 Event 1999-10 does not meet the 24-hour antecedent dry period criteria established for the LMPS. 

The event numbers listed above identify only storms that were monitored.  The numbers are not 
continuous due to “false-start” events. The term “false start” refers to events that were predicted 
by the contract meteorologist and/or the National Weather Service but were later downgraded 
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(immediately prior to the onset of the event) and were not actually monitored.   The “pre-storm 
set-up” activities discussed in Section 4.1.1 were conducted, but the storms were never realized.  
Three “false-starts” occurred during the 1998/1999 rain season (year 1), and four “false-starts” 
occurred during the 1999/2000 rain season (year 2).  A more detailed discussion for each “false-
start” event is provided in Appendix C. 
Throughout the LMPS, flow and rainfall monitoring equipment recorded minute-by-minute 
continuous rainfall and flow records at each station.  After each storm, hydrologic information 
was reviewed for each station and hydrographs for each event were prepared.  Figure 4-1 
presents a sample hydrograph for Event No. 1998-01, Outfalls 1-42 and 1-46.  Appendix D 
provides a detailed discussion of the process used to review the data and Appendix E presents 
storm event hydrographs for both years of monitoring.   

4.2.1 QA/QC of the Raw Data 
QA/QC of the raw data was performed to facilitate the identification of anomalies such as 
clogged rainfall gauges or spikes in the flow record unrelated to rainfall increases.  The 
procedures applied to QA/QC of the raw data included the following steps: 
1. Generation of hydrographs, hyetographs, and summaries for each storm at each outfall 

including: peak rainfall intensity, total precipitation, total flow volume, total depth of flow 
(watershed inches), peak flow rate, and the event’s beginning and ending time and date. 

2. Visual inspection of hydrographs and hyetographs to identify instances where flow rate, 
change in flow rate, or flow duration appeared to be outside expected ranges. 

3. Comparison of rainfall observations (i.e., total depths and plots of cumulative rainfall as a 
function of time during the event) at each site (i.e., adjacent control and treatment outfalls 
and NWS data) to identify data anomalies. 

4. Preparation and assessment of scatter plots by plotting runoff as a function of rainfall on an 
outfall basis over the period of record. Regression analysis was conducted on these plots to 
quantitatively identify potential outliers that might indicate additional anomalies in the data 
record.  Data collected later in the study had the advantage of having a larger data set for 
comparison.  This allowed individual events to be analyzed in light of the expected runoff 
coefficient for the outfall.  Outliers were examined to identify specific anomalies in rainfall or 
flow as described in steps 5 and 6. 

5. Updates of rainfall totals (i.e., rainfall totals from adjacent stations were used to estimate 
total rainfall for rain gauges that were not functioning correctly). 

6. Review of flow records that contained anomalies to identify relationships to specific known 
equipment problems. 

7. If data anomalies associated with outliers could not be corrected by methods in steps 5 and 6, 
data outliers were flagged and excluded from the final data set and further analysis. 

8. Using the final data set to calculate runoff coefficients using final regression analysis and 
other hydrologic summary information. 

 

. 
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Figure 4-1 
SITE 1 E (LITTER PICK-UP) – OUTFALLS 42 AND 46 — EVENT NO. 1998-01 11/08/98 

 
A detailed discussion of the above QA/QC process for storm event hydrologic data is presented 
in Appendix D. 
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4.2.2 Field Investigation and Reevaluation of Watershed Areas and Freeway Surface 
Conditions 

Results of interim regression analyses performed during the QA/QC process after year 1 of 
monitoring yielded unexpected runoff coefficients for freeway pavement conditions for some of the 
outfalls.  The analysis was based on catchment areas for each outfall that were calculated from 
dimensions provided on as-built engineering drawings obtained from Caltrans.  Because data 
analysis indicated unexpected coefficients, anomalies were suspected in the areas of the catchments 
(i.e., watersheds varied from the original interpretation of the as-builts).  Therefore, field 
reconnaissance was conducted to further define catchment sizes and look for pavement conditions 
or other features that could explain unexpected runoff coefficients.  Catchment areas were adjusted 
as a result of field investigations, and regression analyses were re-run for each site using combined 
data from both years of monitoring, yielding a better estimate of runoff coefficients.  Comparative 
catchment sizes are shown in Table 4-1.  Field investigation results are discussed further in 
Appendix A. 
Adjusted final catchment areas and runoff coefficients calculated from combined year 1 and year 
2 data are listed in Table 4-1.  This table also lists the calculated areas for each catchment.  Such 
calculations were based on assumed Rational Method runoff coefficients for each of the 
watersheds (e.g., it was assumed that impervious surfaces have a runoff coefficient of 0.8, and 
unpaved berms have a runoff coefficient of 0.2).  Ideally, catchment areas estimated from field 
investigations and as-builts would match areas that are back-calculated from measured flow data 
and an assumed runoff coefficient.  The absolute percent difference in areas listed in Table 4-1 
ranges from 4% to 23%.  The field survey indicated that losses on the freeway surface may be in 
excess of the approximately 10-20% typically found for “impervious” surfaces (see 
Appendix A).  The remaining discrepancies in the assumed versus empirical runoff coefficients 
are most likely a result of multiple factors, such as joint and crack integrity, monitoring 
equipment limitations, and the assumption that the assumed runoff coefficient is correct for the 
catchment.  

4.2.3 Catchment Hydrology Observations and Estimated Final Catchment Areas 
During year 2 of monitoring, flow patterns were observed on the monitored catchments and at study 
inlets to verify some of the assumptions made in the hydrologic analysis conducted during year 1.   
Wet weather field observations were conducted during four storm events during year 2 (i.e., 
Events 1999-05, 1999-08, 1999-11, and 1999-12).  Generally, the observations of catchment 
hydrology were consistent with catchment area limits observed during the June 1999 dry weather 
field investigations.  However, modifications to the freeway surface in the B001 catchment were 
observed during wet weather investigations.  Prior to implementation of year 2 monitoring, an 
underground fiber-optics cable was installed along the shoulder at Site 8.  This construction 
included installation of an asphalt trench patch and utility box immediately upgradient of the 
B001 inlet.  The trench patch in this area is not flush with the surrounding grade of the shoulder 
pavement and has been observed to collect runoff during storm events.  B001 catchment limits 
were not confirmed during wet weather observations because a large portion of the assumed 
catchment area consists of a relatively flat bridge deck that can not be safely accessed during wet 
weather.  More details on wet weather observations are provided in Appendix A.   
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Table 4-1 
RESULTS OF FINAL REGRESSION ANALYSIS OF RAINFALL/RUNOFF CURVES 

AFTER QA/QC OF DATA BASED ON REVISED WATERSHED AREAS 

   Final Values    

 
 
 
 
 

Site 

 
 
 
 
 

Outfall 

 
 
 

As-
Built 
Area 
(ac) 

Final 
Catchment 
Area Based  

on Field 
Investigation 

(ac) 

 
Runoff Coefficient  

Using Final 
Catchment Areas 

(Calculated) 
(C) 

Assumed Rational 
Runoff Coefficient  
(0.8 for impervious 

surfaces, and 0.2 for 
pervious berm and 

vegetation)  

 
Calculated Area 
(ac), Based on 

Assumed 
Rational Runoff 

Coefficient  

Percent 
Difference in 

Final Catchment 
Area and 

Calculated Area 
(%) 

1 42 0.34 0.32 0.70 0.75 0.30 7% 
1 46 0.46 0.38 0.67 0.75 0.34 11% 
1 52 0.38 0.43 0.68 0.75 0.39 9% 
1 58 0.29 0.37 0.89 0.75 0.44 -16% 
6 20e 0.42 0.42 0.62 0.80 0.33 23% 
6 20f 0.42 0.42 0.69 0.80 0.36 14% 
8 23c 0.62 0.62 0.77 0.80 0.60 4% 
8 B001(1) 0.57 0.32 (0.18) 0.74 0.80 0.30 (0.17) 8% 

1 0.32 acres used in evaluation of year 1 bicycle grate retrofit.  0.18 acres used in evaluation of year 2 LID retrofit.  Adjustment 
resulting from non-study related changes to pavement conditions at Site 8 prior to year 2 monitoring. 

 

Additional regression analysis was performed on year 2 hydrologic data for B001 to calculate the 
effective catchment area for year 2 of monitoring.  The year 2 regression analysis modifies the 
catchment area for B001 to 0.18 acres for year 2. This effective watershed area is not 
inconsistent with field observations of the behavior of runoff in the watershed.  Because 
upgradient catchment limits are uncertain, based on visual observations at this site, the analysis 
of hydrologic data was used to determine the year 2 catchment area. 
Adjustments were also made to the watershed area for 1-58 based on field observations and the 
flow record for this outfall.  Backflow was observed to occur from a section approximately 25 
feet upstream of the inlet at 1-58.  This additional drainage area of 0.05 acres brought the final 
catchment area to 0.37 acres, as seen in Table 4-1. 

4.2.4 Event Overview 
Ten storm events were monitored during the 1998/1999 rain season (year 1) and thirteen storm 
events were monitored during the 1999/2000 rain season (year 2).  Summary hydrologic data for 
each event are listed in Table 4-2.   
Table 4-2 provides comparative hydrologic data before and after QA/QC and indicates rain and 
flow values that were considered to be abnormal as a result of QA/QC analysis.  Information 
from field personnel on equipment problems and the results of the analysis of rainfall totals (as 
discussed above) were examined in concert with the results from the statistical analysis of the 
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rainfall/runoff pairs to identify abnormalities.  Data abnormalities and the action taken regarding 
each are further described in Table 4-3.   
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Table 4-2
SUMMARY OF HYDROLOGIC DATA FOR MONITORED STORM EVENTS

Site Outfall Total 
Meas. 

Rainfall 
(inch)

Rain 
After 

QA/QC 
(inch)

Rain 
Abnorm.

Total 
Meas. 

Flow (cf)

Flow 
Abnorm.

Total Flow 
After QA/QC 

(cf)

Total Flow 
After 

QA/QC 
(inch)

Begining 
Date of 

Monitoring 
Period

Begining 
Time of 

Monitoring 
Period

Ending Date 
of 

Monitoring 
Period

Ending 
Time of 

Monitoring 
Period

Duration 
(hh:mm)

SECTION FOUR  Monitoring

Event 1998e01 - 11/08/1998
1E 1-42 1.07 1.07 826 826 0.71 11/08/1998 0:31 11/08/1998 6:21 5:50

1E 1-46 1.1 1.1 845 845 0.61 11/08/1998 0:25 11/08/1998 5:41 5:16

1W 1-52 0.95 0.95 806 806 0.52 11/08/1998 0:29 11/08/1998 5:33 5:40

1W 1-58 1.04 1.04 1130 1130 0.84 11/08/1998 0:28 11/08/1998 5:25 4:57

6 6-20E 0.69 0.69 685 685 0.45 11/08/1998 1:46 11/08/1998 5:52 4:60

6 6-20F 0.67 0.67 593 593 0.39 11/08/1998 1:46 11/08/1998 5:56 4:10

8 8-23C 0.22 0.45 329 329 0.15 11/08/1998 1:28 11/08/1998 5:50 4:22

8 8-B001 0.45 0.45 206 206 0.18 11/08/1998 1:27 11/08/1998 6:10 4:43

Event 1998e02 - 11/28/1998
1E 1-42 0.29 0.29 182 182 0.16 11/28/1998 3:24 11/28/1998 6:50 3:26

1E 1-46 0.27 0.27 78 78 0.04 11/28/1998 3:22 11/28/1998 6:50 3:28

1W 1-52 0.26 0.26 139 139 0.09 11/28/1998 3:19 11/28/1998 5:58 2:39

1W 1-58 0.29 0.29 268 268 0.2 11/28/1998 3:22 11/28/1998 6:47 3:25

6 6-20E 0.33 0.33 218 218 0.14 11/28/1998 3:43 11/28/1998 5:56 2:13

6 6-20F 0.32 0.32 188 188 0.12 11/28/1998 3:41 11/28/1998 5:52 2:11

8 8-23C 0.69 0.85 505 1194 0.53 11/28/1998 3:31 11/28/1998 14:34 11:03

8 8-B001 0.85 0.85 886 886 0.76 11/28/1998 3:28 11/28/1998 14:34 11:06

Event 1998e03 - 12/01/1998
1E 1-42 0.17 0.17 68 68 0.06 12/01/1998 13:08 12/01/1998 17:50 4:42

1E 1-46 0.2 0.2 39 39 0.03 12/01/1998 13:06 12/01/1998 17:43 4:37

1W 1-52 0.2 0.2 90 90 0.06 12/01/1998 13:10 12/01/1998 17:49 4:39

1W 1-58 0.19 0.19 117 117 0.09 12/01/1998 13:10 12/01/1998 18:04 4:54

6 6-20E 0.09 0.09 8 8 0 12/01/1998 14:22 12/01/1998 16:19 1:57

6 6-20F 0.08 0.08 4 4 0 12/01/1998 14:31 12/01/1998 16:50 2:19

8 8-23C 0.25 0.25 192 192 0.09 12/01/1998 13:21 12/01/1998 17:07 3:46

8 8-B001 0.26 0.26 404 93 0.08 12/01/1998 13:20 12/01/1998 17:25 4:05
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Table 4-2
SUMMARY OF HYDROLOGIC DATA FOR MONITORED STORM EVENTS

Site Outfall Total 
Meas. 

Rainfall 
(inch)

Rain 
After 

QA/QC 
(inch)

Rain 
Abnorm.

Total 
Meas. 

Flow (cf)

Flow 
Abnorm.

Total Flow 
After QA/QC 

(cf)

Total Flow 
After 

QA/QC 
(inch)

Begining 
Date of 

Monitoring 
Period

Begining 
Time of 

Monitoring 
Period

Ending Date 
of 

Monitoring 
Period

Ending 
Time of 

Monitoring 
Period

Duration 
(hh:mm)

SECTION FOUR  Monitoring

Event 1998e05 - 01/25/1999
1E 1-42 0.17 0.51 359 321 0.28 01/25/1999 0:46 01/25/1999 7:50 7:04

1E 1-46 0.52 0.52 468 468 0.34 01/25/1999 0:56 01/25/1999 7:51 6:55

1W 1-52 0.5 0.5 370 370 0.24 01/25/1999 0:46 01/25/1999 7:48 7:02

1W 1-58 0.51 0.51 580 580 0.43 01/25/1999 0:37 01/25/1999 7:51 7:14

6 6-20E 0.36 0.36 271 271 0.18 01/25/1999 1:49 01/25/1999 8:13 6:24

6 6-20F 0.36 0.36 251 251 0.16 01/25/1999 1:46 01/25/1999 8:18 6:32

8 8-23C 0.41 0.41 400 400 0.18 01/25/1999 1:26 01/25/1999 7:09 5:43

8 8-B001 0.37 0.37 198 198 0.17 01/25/1999 1:31 01/25/1999 7:02 5:31

Event 1998e06 - 02/09/1999
1E 1-42 0.35 0.35 223 223 0.19 02/09/1999 11:02 02/09/1999 16:17 5:15

1E 1-46 0.35 0.35 281 281 0.2 02/09/1999 11:17 02/09/1999 16:20 5:03

1W 1-52 0.36 0.36 233 233 0.15 02/09/1999 11:07 02/09/1999 16:20 5:13

1W 1-58 0.37 0.37 325 325 0.24 02/09/1999 11:03 02/09/1999 16:18 5:15

6 6-20E 0.45 0.45 446 446 0.29 02/09/1999 10:40 02/09/1999 18:47 8:07

6 6-20F 0.42 0.42 1033 332 0.22 02/09/1999 11:33 02/09/1999 18:35 7:02

8 8-23C - 0.29 - 223 0.1 02/09/1999 11:00 02/09/1999 18:04 7:04

8 8-B001 0.29 0.29 173 173 0.15 02/09/1999 11:00 02/09/1999 18:04 7:04

Event 1998e09 - 03/15/1999
1E 1-42 0.58 0.58 395 395 0.34 03/15/1999 7:01 03/15/1999 10:48 3:47

1E 1-46 0.61 0.61 423 423 0.31 03/15/1999 7:01 03/15/1999 10:49 3:48

1W 1-52 0.59 0.59 462 462 0.3 03/15/1999 7:01 03/15/1999 10:47 3:46

1W 1-58 0.61 0.61 602 602 0.45 03/15/1999 7:02 03/15/1999 10:52 3:50

6 6-20E 0.5 0.5 523 523 0.34 03/15/1999 7:17 03/15/1999 11:21 4:04

6 6-20F 0.48 0.48 1797 395 0.26 03/15/1999 7:14 03/15/1999 11:20 4:06

8 8-23C 0.46 0.46 525 525 0.23 03/15/1999 7:18 03/15/1999 11:09 3:51

8 8-B001 0.46 0.46 260 260 0.22 03/15/1999 7:14 03/15/1999 11:04 3:50
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Table 4-2
SUMMARY OF HYDROLOGIC DATA FOR MONITORED STORM EVENTS

Site Outfall Total 
Meas. 

Rainfall 
(inch)

Rain 
After 

QA/QC 
(inch)

Rain 
Abnorm.

Total 
Meas. 

Flow (cf)

Flow 
Abnorm.

Total Flow 
After QA/QC 

(cf)

Total Flow 
After 

QA/QC 
(inch)

Begining 
Date of 

Monitoring 
Period

Begining 
Time of 

Monitoring 
Period

Ending Date 
of 

Monitoring 
Period

Ending 
Time of 

Monitoring 
Period

Duration 
(hh:mm)

SECTION FOUR  Monitoring

Event 1998e10 - 03/20/1999
1E 1-42 0.18 0.18 74 74 0.06 03/20/1999 4:25 03/20/1999 8:23 3:58

1E 1-46 0.17 0.17 30 30 0.02 03/20/1999 4:31 03/20/1999 8:08 3:37

1W 1-52 0.17 0.17 72 72 0.05 03/20/1999 4:29 03/20/1999 8:20 3:51

1W 1-58 0.18 0.18 125 125 0.09 03/20/1999 4:28 03/20/1999 8:33 4:05

6 6-20E 0.08 0.08 17 17 0.01 03/20/1999 5:42 03/20/1999 9:30 3:48

6 6-20F 0.06 0.06 0 0 0 03/20/1999 5:42 03/20/1999 9:31 3:49

8 8-23C 0.21 0.21 161 161 0.07 03/20/1999 4:53 03/20/1999 9:25 4:32

8 8-B001 0.19 0.19 62 62 0.05 03/20/1999 4:48 03/20/1999 9:41 4:53

Event 1998e11 - 03/25/1999
1E 1-42 0.58 0.58 367 367 0.32 03/25/1999 6:30 03/25/1999 18:29 11:59

1E 1-46 0.58 0.58 387 387 0.28 03/25/1999 6:30 03/25/1999 18:29 11:59

1W 1-52 0.55 0.55 408 408 0.26 03/25/1999 10:35 03/25/1999 17:41 7:06

1W 1-58 0.57 0.57 484 484 0.36 03/25/1999 10:29 03/25/1999 17:40 7:11

6 6-20E 0.14 0.14 44 44 0.03 03/25/1999 12:19 03/25/1999 17:23 5:04

6 6-20F 0.14 0.14 26 26 0.02 03/25/1999 12:12 03/25/1999 17:29 5:17

8 8-23C 0.2 0.2 168 168 0.07 03/25/1999 13:04 03/25/1999 16:54 3:50

8 8-B001 0.2 0.2 64 64 0.06 03/25/1999 11:32 03/25/1999 17:05 5:33

Event 1998e12 - 04/06/1999
1E 1-42 0.41 0.41 205 205 0.18 04/06/1999 9:19 04/06/1999 14:44 5:25

1E 1-46 0.37 0.37 207 207 0.15 04/06/1999 9:06 04/06/1999 14:20 5:14

1W 1-52 0.28 0.28 224 224 0.14 04/06/1999 10:05 04/06/1999 14:11 4:06

1W 1-58 0.31 0.31 264 264 0.2 04/06/1999 9:49 04/06/1999 14:19 4:30

6 6-20E 0.79 0.79 1129 1129 0.74 04/06/1999 7:13 04/06/1999 15:43 8:30

6 6-20F 0.76 0.76 501 501 0.33 04/06/1999 7:08 04/06/1999 15:41 8:33

8 8-23C - 0.98 - 1419 0.63 04/06/1999 10:40 04/07/1999 10:38 23:58

8 8-B001 0.98 0.98 686 686 0.59 04/06/1999 10:40 04/07/1999 10:38 23:58
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Table 4-2
SUMMARY OF HYDROLOGIC DATA FOR MONITORED STORM EVENTS

Site Outfall Total 
Meas. 

Rainfall 
(inch)

Rain 
After 

QA/QC 
(inch)

Rain 
Abnorm.

Total 
Meas. 

Flow (cf)

Flow 
Abnorm.

Total Flow 
After QA/QC 

(cf)

Total Flow 
After 

QA/QC 
(inch)

Begining 
Date of 

Monitoring 
Period

Begining 
Time of 

Monitoring 
Period

Ending Date 
of 

Monitoring 
Period

Ending 
Time of 

Monitoring 
Period

Duration 
(hh:mm)

SECTION FOUR  Monitoring

Event 1998e13 - 04/11/1999
1E 1-42 1.44 1.44 987 1077 0.93 04/11/1999 13:13 04/12/1999 0:24 11:01

1E 1-46 1.52 1.52 1450 1450 1.05 04/11/1999 13:18 04/12/1999 0:10 10:52

1W 1-52 1.36 1.36 1254 1254 0.8 04/11/1999 13:14 04/12/1999 0:11 10:57

1W 1-58 1.43 1.43 1478 1478 1.1 04/11/1999 13:07 04/12/1999 0:50 11:43

6 6-20E 0.96 0.96 1189 1189 0.78 04/11/1999 12:39 04/12/1999 2:21 13:42

6 6-20F 0.94 0.94 1477 879 0.58 04/11/1999 12:39 04/12/1999 1:53 13:14

8 8-23C 0.79 1.09 1491 1491 0.66 04/11/1999 12:52 04/12/1999 1:31 12:39

8 8-B001 1.09 1.09 710 710 0.61 04/11/1999 12:48 04/12/1999 1:22 12:34

Event 1999e03 - 12/31/1999
1E 1-42 - 0.04 - 0 0 12/31/1999 13:19 12/31/1999 14:10 0:51

1E 1-46 0.04 0.04 2 2 0 12/31/1999 13:16 12/31/1999 14:14 0:58

1W 1-52 0.04 0.04 1 1 0 12/31/1999 13:23 12/31/1999 13:52 0:29

1W 1-58 0.05 0.05 30 30 0.02 12/31/1999 13:17 12/31/1999 14:07 0:50

6 6-20E 0.16 0.16 36 36 0.02 12/31/1999 9:56 12/31/1999 16:41 6:45

6 6-20F 0.17 0.17 45 45 0.03 12/31/1999 9:55 12/31/1999 16:46 6:51

8 8-23C 0.24 0.24 113 113 0.05 12/31/1999 13:31 12/31/1999 17:50 4:19

8 8-B001 0.29 0.29 - 87 0.13 12/31/1999 13:29 12/31/1999 17:52 4:23

Event 1999e05 - 01/25/2000
1E 1-42 0.57 0.57 210 210 0.18 01/25/2000 2:06 01/25/2000 20:50 18:44

1E 1-46 0.58 0.58 159 159 0.12 01/25/2000 2:16 01/25/2000 20:43 18:27

1W 1-52 0.52 0.52 279 279 0.18 01/25/2000 2:07 01/25/2000 20:42 18:35

1W 1-58 0.54 0.54 501 501 0.37 01/25/2000 2:07 01/25/2000 20:47 18:40

6 6-20E 0.78 0.78 504 504 0.33 01/24/2000 23:16 01/25/2000 21:13 21:57

6 6-20F 0.79 0.79 584 584 0.38 01/24/2000 23:19 01/25/2000 20:50 21:31

8 8-23C 0.34 0.55 437 437 0.19 01/25/2000 2:29 01/25/2000 20:52 18:23

8 8-B001 0.55 0.55 77 77 0.12 01/25/2000 2:28 01/25/2000 20:30 18:20
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Table 4-2
SUMMARY OF HYDROLOGIC DATA FOR MONITORED STORM EVENTS

Site Outfall Total 
Meas. 

Rainfall 
(inch)

Rain 
After 

QA/QC 
(inch)

Rain 
Abnorm.

Total 
Meas. 

Flow (cf)

Flow 
Abnorm.

Total Flow 
After QA/QC 

(cf)

Total Flow 
After 

QA/QC 
(inch)

Begining 
Date of 

Monitoring 
Period

Begining 
Time of 

Monitoring 
Period

Ending Date 
of 

Monitoring 
Period

Ending 
Time of 

Monitoring 
Period

Duration 
(hh:mm)

SECTION FOUR  Monitoring

Event 1999e06 - 01/30/2000
1E 1-42 0.23 0.23 71 71 0.06 01/30/2000 19:14 01/31/2000 1:45 6:31

1E 1-46 0.22 0.22 24 24 0.02 01/30/2000 19:21 01/31/2000 1:36 6:15

1W 1-52 0.18 0.18 79 79 0.05 01/30/2000 19:30 01/31/2000 1:26 5:56

1W 1-58 0.20 0.2 144 144 0.11 01/30/2000 19:31 01/31/2000 1:29 5:58

6 6-20E 0.24 0.24 113 113 0.07 01/30/2000 20:02 01/31/2000 1:21 5:19

6 6-20F 0.24 0.24 128 128 0.08 01/30/2000 20:02 01/31/2000 1:15 5:14

8 8-23C 0.07 0.15 27 27 0.01 01/30/2000 20:02 01/31/2000 1:15 5:13

8 8-B001 0.15 0.15 3 3 0.01 01/30/2000 19:55 01/31/2000 1:23 5:28

Event 1999e08 - 02/10/2000
1E 1-42 0.30 0.3 186 186 0.16 02/10/2000 13:56 02/10/2000 16:41 2:45

1E 1-46 0.32 0.32 111 111 0.08 02/10/2000 13:58 02/10/2000 16:44 2:46

1W 1-52 0.32 0.32 212 212 0.14 02/10/2000 13:56 02/10/2000 17:26 3:30

1W 1-58 0.32 0.32 287 287 0.21 02/10/2000 13:57 02/10/2000 16:42 2:45

6 6-20E 0.52 0.52 376 376 0.25 02/10/2000 13:57 02/10/2000 23:56 9:59

6 6-20F 0.51 0.51 397 397 0.26 02/10/2000 14:02 02/10/2000 23:55 9:53

8 8-23C 0.27 0.27 230 230 0.1 02/10/2000 13:18 02/10/2000 17:06 3:48

8 8-B001 0.19 0.19 65 65 0.1 02/10/2000 13:15 02/10/2000 17:18 4:03

Event 1999e09 - 02/12/2000
1E 1-42 - 0.52 - 329 0.28 02/12/2000 0:55 02/12/2000 3:15 2:20

1E 1-46 0.53 0.53 392 392 0.28 02/12/2000 0:59 02/12/2000 3:22 2:23

1W 1-52 0.51 0.51 523 523 0.34 02/12/2000 0:56 02/12/2000 3:11 2:15

1W 1-58 0.51 0.51 542 542 0.4 02/12/2000 0:51 02/12/2000 3:12 2:21

6 6-20E 0.40 0.4 342 342 0.22 02/12/2000 1:15 02/12/2000 3:11 1:56

6 6-20F 0.40 0.4 361 361 0.24 02/12/2000 1:15 02/12/2000 3:40 2:25

8 8-23C 0.65 0.65 878 878 0.39 02/12/2000 0:39 02/12/2000 5:59 5:20

8 8-B001 0.62 0.62 202 202 0.31 02/12/2000 0:30 02/12/2000 5:38 5:08
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Table 4-2
SUMMARY OF HYDROLOGIC DATA FOR MONITORED STORM EVENTS

Site Outfall Total 
Meas. 

Rainfall 
(inch)

Rain 
After 

QA/QC 
(inch)

Rain 
Abnorm.

Total 
Meas. 

Flow (cf)

Flow 
Abnorm.

Total Flow 
After QA/QC 

(cf)

Total Flow 
After 

QA/QC 
(inch)

Begining 
Date of 

Monitoring 
Period

Begining 
Time of 

Monitoring 
Period

Ending Date 
of 

Monitoring 
Period

Ending 
Time of 

Monitoring 
Period

Duration 
(hh:mm)

SECTION FOUR  Monitoring

Event 1999e10 - 02/13/2000
1E 1-42 0.35 0.35 183 183 0.16 02/13/2000 18:26 02/14/2000 11:08 16:42

1E 1-46 0.38 0.38 131 131 0.09 02/13/2000 18:22 02/14/2000 10:30 16:08

1W 1-52 0.28 0.28 228 228 0.15 02/13/2000 18:09 02/14/2000 10:25 16:16

1W 1-58 0.31 0.31 346 346 0.26 02/13/2000 18:22 02/14/2000 10:45 16:23

6 6-20E 0.32 0.32 125 125 0.08 02/13/2000 19:14 02/14/2000 11:53 16:39

6 6-20F 0.34 0.34 89 89 0.06 02/13/2000 18:48 02/14/2000 12:02 17:14

8 8-23C 0.20 0.33 291 291 0.04 02/13/2000 18:53 02/14/2000 12:32 17:39

8 8-B001 0.33 0.33 53 53 0.08 02/13/2000 18:53 02/14/2000 12:32 17:39

Event 1999e11 - 02/16/2000
1E 1-42 0.54 0.54 336 336 0.29 02/16/2000 3:45 02/16/2000 20:02 16:17

1E 1-46 0.50 0.5 306 306 0.22 02/16/2000 3:52 02/16/2000 19:53 16:01

1W 1-52 0.48 0.48 380 380 0.24 02/16/2000 3:52 02/16/2000 19:50 15:58

1W 1-58 0.52 0.52 533 533 0.4 02/16/2000 3:43 02/16/2000 19:53 16:10

6 6-20E 0.72 0.72 654 654 0.43 02/16/2000 3:58 02/16/2000 20:47 16:49

6 6-20F 0.74 0.74 672 672 0.44 02/16/2000 3:46 02/16/2000 20:04 16:18

8 8-23C 0.74 0.74 1117 1117 0.5 02/16/2000 3:59 02/16/2000 19:56 15:57

8 8-B001 0.78 0.78 323 323 0.49 02/16/2000 3:57 02/16/2000 19:53 15:56

Event 1999e12 - 02/20/2000
1E 1-42 - 2.33 - 1800 1.55 02/20/2000 5:40 02/21/2000 16:11 34:31

1E 1-46 2.43 2.43 1961 1961 1.42 02/20/2000 5:40 02/21/2000 16:22 34:42

1W 1-52 2.29 2.29 2292 2292 1.47 02/20/2000 5:39 02/21/2000 16:08 34:29

1W 1-58 2.26 2.26 2548 2548 1.9 02/20/2000 5:40 02/21/2000 15:59 34:19

6 6-20E 2.61 2.61 2291 2291 1.5 02/20/2000 6:14 02/21/2000 17:07 34:53

6 6-20F 2.57 2.57 2509 2509 1.65 02/20/2000 6:16 02/21/2000 17:03 34:47

8 8-23C 1.91 2.35 4058 4058 1.8 02/20/2000 6:05 02/21/2000 13:52 31:47

8 8-B001 2.35 2.35 1113 1113 1.7 02/20/2000 6:03 02/21/2000 14:25 32:22
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Table 4-2
SUMMARY OF HYDROLOGIC DATA FOR MONITORED STORM EVENTS

Site Outfall Total 
Meas. 

Rainfall 
(inch)

Rain 
After 

QA/QC 
(inch)

Rain 
Abnorm.

Total 
Meas. 

Flow (cf)

Flow 
Abnorm.

Total Flow 
After QA/QC 

(cf)

Total Flow 
After 

QA/QC 
(inch)

Begining 
Date of 

Monitoring 
Period

Begining 
Time of 

Monitoring 
Period

Ending Date 
of 

Monitoring 
Period

Ending 
Time of 

Monitoring 
Period

Duration 
(hh:mm)

SECTION FOUR  Monitoring

Event 1999e13 - 02/23/2000
1E 1-42 1.16 1.16 0 849 0.73 02/23/2000 3:45 02/23/2000 14:17 10:32

1E 1-46 1.12 1.12 1053 1053 0.76 02/23/2000 3:46 02/23/2000 14:11 10:25

1W 1-52 1.05 1.05 1073 1073 0.69 02/23/2000 3:43 02/23/2000 14:03 10:20

1W 1-58 1.14 1.14 1202 1202 0.89 02/23/2000 3:45 02/23/2000 14:03 10:18

6 6-20E 1.23 1.23 1321 1321 0.87 02/23/2000 5:10 02/23/2000 14:32 09:22

6 6-20F 1.21 1.21 1574 1574 1.03 02/23/2000 4:29 02/23/2000 14:30 10:01

8 8-23C 1.15 1.49 2356 2356 1.05 02/23/2000 4:23 02/23/2000 14:11 09:48

8 8-B001 1.49 1.49 549 667 1.02 02/23/2000 4:25 02/23/2000 14:25 10:00

Event 1999e14 - 02/27/2000
1E 1-42 0.16 0.16 65 65 0.06 02/27/2000 12:28 02/27/2000 14:21 01:53

1E 1-46 0.18 0.18 63 63 0.05 02/27/2000 12:28 02/27/2000 14:04 01:36

1W 1-52 0.18 0.18 112 112 0.07 02/27/2000 12:25 02/27/2000 14:22 01:57

1W 1-58 0.16 0.16 118 118 0.09 02/27/2000 12:27 02/27/2000 14:06 01:39

6 6-20E 0.19 0.19 166 166 0.11 02/27/2000 12:25 02/27/2000 14:50 02:25

6 6-20F 0.19 0.19 167 167 0.11 02/27/2000 12:24 02/27/2000 14:24 02:00

8 8-23C 0.26 0.19 346 346 0.15 02/27/2000 12:10 02/27/2000 14:17 02:07

8 8-B001 0.19 0.19 83 83 0.13 02/27/2000 12:10 02/27/2000 14:16 02:06

Event 1999e15 - 03/04/2000
1E 1-42 1.79 1.79 1398 1398 1.2 03/04/2000 22:41 03/06/2000 4:58 30:17

1E 1-46 1.76 1.76 1517 1517 1.1 03/04/2000 22:46 03/06/2000 4:56 30:10

1W 1-52 1.58 1.58 1713 1713 1.1 03/04/2000 22:39 03/06/2000 5:46 31:07

1W 1-58 1.72 1.72 2199 2199 1.64 03/04/2000 22:43 03/06/2000 4:56 30:13

6 6-20E 1.56 1.56 1187 1187 0.78 03/04/2000 17:53 03/06/2000 3:04 33:11

6 6-20F 1.55 1.55 1334 1334 0.88 03/04/2000 17:54 03/06/2000 3:01 33:07

8 8-23C 0.96 1.59 2129 2129 0.95 03/04/2000 22:23 03/05/2000 22:39 24:16

8 8-B001 1.59 1.59 679 679 1.04 03/04/2000 19:04 03/05/2000 21:55 26:51

Caltrans LMPS
FINAL REPORT
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Table 4-2
SUMMARY OF HYDROLOGIC DATA FOR MONITORED STORM EVENTS

Site Outfall Total 
Meas. 

Rainfall 
(inch)

Rain 
After 

QA/QC 
(inch)

Rain 
Abnorm.

Total 
Meas. 

Flow (cf)

Flow 
Abnorm.

Total Flow 
After QA/QC 

(cf)

Total Flow 
After 

QA/QC 
(inch)

Begining 
Date of 

Monitoring 
Period

Begining 
Time of 

Monitoring 
Period

Ending Date 
of 

Monitoring 
Period

Ending 
Time of 

Monitoring 
Period

Duration 
(hh:mm)

SECTION FOUR  Monitoring

Event 1999e15a - 03/03/2000
1E 1-42 0.35 0.35 167 167 0.14 03/03/2000 18:19 03/03/2000 21:57 3:38

1E 1-46 0.36 0.36 209 209 0.15 03/03/2000 18:20 03/03/2000 22:25 4:05

1W 1-52 0.34 0.34 255 255 0.16 03/03/2000 18:17 03/03/2000 22:21 4:04

1W 1-58 0.33 0.33 344 344 0.26 03/03/2000 18:18 03/03/2000 22:23 4:05

6 6-20E 0.54 0.54 463 463 0.3 03/03/2000 19:55 03/03/2000 22:41 2:46

6 6-20F 0.53 0.53 501 501 0.33 03/03/2000 19:56 03/03/2000 22:42 2:46

8 8-23C 0.45 0.45 566 566 0.25 03/03/2000 20:03 03/03/2000 22:34 2:31

8 8-B001 0.50 0.5 134 134 0.21 03/03/2000 20:00 03/03/2000 22:32 2:32

Event 1999e16 - 03/08/2000
1E 1-42 0.86 0.86 510 510 0.44 03/08/2000 1:54 03/08/2000 10:47 08:53

1E 1-46 0.94 0.94 796 796 0.58 03/08/2000 2:01 03/08/2000 10:44 08:43

1W 1-52 0.80 0.8 860 860 0.55 03/08/2000 2:26 03/08/2000 10:39 08:13

1W 1-58 0.81 0.81 927 927 0.69 03/08/2000 0:26 03/08/2000 10:42 10:16

6 6-20E 1.22 1.22 1296 1296 0.85 03/08/2000 2:36 03/08/2000 11:28 08:52

6 6-20F 1.23 1.23 1398 1398 0.92 03/08/2000 2:32 03/08/2000 12:53 10:21

8 8-23C 0.42 0.86 295 1211 0.54 03/07/2000 23:56 03/08/2000 11:05 11:09

8 8-B001 0.86 0.86 267 267 0.41 03/07/2000 23:52 03/08/2000 11:14 11:22

Caltrans LMPS
FINAL REPORT
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Table 4-3 
DESCRIPTION OF HYDROLOGIC DATA ABNORMALITIES AND ADJUSTMENTS 

 
 

Event 
Number 

 
 
 

Date 

 
 
 

Site 

 
 
 

Outfall 

 
Type of 

Abnormality 

 
Recorded Value 

(inches or 
watershed inches) 

 
 

Action Taken During Analysis of 
Rainfall/Runoff Relationships 

 
 
 

Description or Abnormality 

1998e01 11/8/98 8 23c Rain 0.22 in Rainfall total set to value recorded at outfall 
B001, 0.45 in. 

Rainfall total is appreciably lower than recorded 
value at B001. Vegetative mater present in rain 
gauge. 

1998e02 11/28/98 8 B001 Statistical 
Outlier 

0.76 in (886 cf) of 
Runoff 

No action taken, point was not corrected.  The 
storm was extremely peaky and had an 
appreciable intensity, these could be major 
factors contributing to the observations for this 
storm at Site 8. 

Identified as a possible outlier based on a high 
studentized residual of 3.757.  Trace rain 
followed the event.  Flow is much higher than 
expected for similar magnitude events for this 
outfall. 

1998e02 11/28/98 8 23c Flow and Rain  0.69 in of Rainfall 
and 0.22 (505 cf) in 

of Runoff 

Rainfall adjusted to 0.85 inches and flow 
adjusted to 0. 53 inches (1194 cf) based on 
rainfall at B001 for this event and the runoff 
coefficient and depression storage observed for 
other events at this outfall. The storm was 
extremely peaky and had an appreciable 
intensity, these could be major factors 
contributing to the observations for this storm at 
Site 8. The rain gauge may have not functioned 
well under the severe wind/rain conditions 
present. 

Rainfall total does not agree with other outfall at 
site and total for Montbello NWS Rain Gauge 
rain gauge, which recorded 1.00 in during the 24 
hour period from 11/27 at 16:00 to 11/28 at 
16:00.  The flow total is quite low compared to 
the amount expected.  0.22 watershed inches is 
the runoff expected from a storm of magnitude 
less than 0.5 in.  

1998e03 12/1/98 8 B001 Flow 0.20 in (404 cf) Value was corrected to 0.08 inch (93 cf) based 
on runoff coefficient and depression storage 
observed for other events at this outfall.  The 
flow abnormality was most likely due to an 
equipment problem. 

Flow recorded was higher than expected. 
Bubbler was clogged with sediment during set-
up.  The tube was cleared prior to event, but 
problem appears to have continued during event. 

1998e05 1/25/99 1 42 Rain, Flow, 
Start Time 

0.17 in Rainfall and 
0.31 in (359 cf) 

Rainfall total set to average value recorded at 
other three outfalls at Site 1, 0.51 inches (321 
cf). Runoff was recalculated based on adjusted 
start time. 

Rainfall total is much less than other gauges at 
site 1 for this event.  The rain gauge was 
clogged during event due to bird droppings. As a 
result of the clogged rain gauge, the flow start 
time was not accurate. 
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Event 
Number 

 
 
 

Date 

 
 
 

Site 

 
 
 

Outfall 

 
Type of 

Abnormality 

 
Recorded Value 

(inches or 
watershed inches) 

 
 

Action Taken During Analysis of 
Rainfall/Runoff Relationships 

 
 
 

Description or Abnormality 

1998e06 2/9/99 6 20f Flow 0.68 in (1033 cf) Value was corrected to 0.22 inch (332 cf) based 
on runoff coefficient and depression storage 
observed for other events at this outfall. 

Flow total was higher than expected from other 
events.  Unknown measurement error.  Possible 
sporadic equipment problem or clogging of 
bubbler tube. Runoff coefficient for event was 
greater than unity (1.62). 

1998e06 2/9/99 8 23c Flow and 
Rainfall 

- For total flow and rainfall calculations, rainfall 
was taken from 8-B001 and flow was estimated 
from runoff coefficient and rainfall.  After QA 
values were set to 0.29 inches of rainfall and 
0.10 inches (223 cf) of runoff. 

Data record not available. 

1998e09 3/15/99 6 20f Flow 1.18 in (1797 cf) Value was corrected to 0.26 inch (395 cf) based 
on runoff coefficient and depression storage 
observed for other events at this outfall. 

Flow total was higher than expected from 
previous events.  Unknown measurement error.  
Possible sporadic equipment problem or 
clogging of bubbler tube. Runoff coefficient for 
event is greater than unity (2.46).  

1998e10 3/20/99 1 42 Spike in flow 
record 

0.06 (74 cf) Spike removed from record and measured 
value was recalculated from field data.  Value 
shown is after removal of spike from record. 

Flow record spikes with no corresponding 
sudden change in rainfall rate.  The 
measurement was in error 

1998e11 3/25/99 6 20f Spike in flow 
record 

0.02 in (26 cf) Spike removed from record and measured 
value was recalculated from field data.  Value 
shown is after removal of spike from record. 

Flow total was higher than expected from other 
events.  Flow reading jumped abruptly upward 
during modem call-in.  

1998e12 4/8/99 6 20e Statistical 
Outlier, Flow 

0.74 (1129 cf) No action taken, point remains in QA data set. After QA, identified as a possible outlier based 
on a high studentized residual of 3.145. 

1998e12 4/8/99 8 23c Flow and 
Rainfall 

- For total flow and rainfall calculations, rainfall 
was taken from 8-B001 and flow was estimated 
from runoff coefficient and rainfall.  After QA 
values were set to 0.98 inches of rainfall and 
0.63 inches (1419 cf) of runoff. 

Data record not available. 
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Event 
Number 

 
 
 

Date 

 
 
 

Site 

 
 
 

Outfall 

 
Type of 

Abnormality 

 
Recorded Value 

(inches or 
watershed inches) 

 
 

Action Taken During Analysis of 
Rainfall/Runoff Relationships 

 
 
 

Description or Abnormality 

1998e13 4/11/99 1 42 Flow, Start and 
Stop Time 

0.85 (987 cf) Flow was adjusted to 0.93 inch (1077 cf) 
watershed inches based on start and stop time 
for 1-46 and flow measured at 1-42. 

An apparently clogged rain gauge was at fault 
causing the storm start time to be in error.  A 
start time from adjacent gauges was used and 
flow was recalculated. 

1998e13 4/11/99 6 20F Flow, Statistical 
Outlier 

0.97 in (1477 cf) Value was corrected to 0.58 inch (879 cf) based 
on runoff coefficient and depression storage 
observed for other events at this outfall. 

Runoff coefficient for event was greater than 
unity.  Event was identified during QA as a 
possible outlier based on a high studentized 
residual of 3.145. 

1998e13 4/11/99 8 23c Rain 0.79 in  Rainfall total set to value recorded at outfall 
B001, 1.09 in. 

Rainfall total lower than expected.  Possible 
clogging/partial obstruction of rain gauge, 
although not reported in the field.  Total rainfall 
recorded at Montebello NWS rain gauge was 
1.64 in from 17:00 4/10 to 17:00 4/12.  Using 
rainfall total from outfall B001 (1.09 in) puts the 
event close to the rainfall/runoff curve from other 
events. 

1999e03 12/31/99 1 42 Rain, Flow - For total flow and rainfall calculations, rainfall 
was taken from average of other stations at Site 
1 and flow was estimated from runoff coefficient 
and depression storage observed for other 
events at this outfall. Values were set to 0.04 
inches of rainfall and 0.00 inches of runoff. 

Data record not available. 

1999e03 12/31/99 8 B001 Flow - Flow was estimated from runoff coefficient, and 
depression storage observed for other events at 
this outfall.  The value was set to 0.13 inches 
(87 cf) of runoff. 

Flow data record not available due to a 
dislodged bubbler tube. 

1999e05 1/25/00 1 42 Flow 0.18 in (210 cf) No action taken, point remains in QA data set. After QA, identified as a possible outlier based 
on a high studentized residual of –4.776.  
Measurement abnormality is most likely due to 
the long duration low intensity of the event.  
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Event 
Number 

 
 
 

Date 

 
 
 

Site 

 
 
 

Outfall 

 
Type of 

Abnormality 

 
Recorded Value 

(inches or 
watershed inches) 

 
 

Action Taken During Analysis of 
Rainfall/Runoff Relationships 

 
 
 

Description or Abnormality 

1999e05 1/25/00 1 46 Flow 0.12 in (159 cf) No action taken, point remains in QA data set. After QA, identified as a possible outlier based 
on a high studentized residual of –3.040.  
Measurement abnormality is most likely due to 
the long duration low intensity of the event. 

1999e05 1/25/00 8 23c Rain 0.34 in Rainfall total set to value recorded at outfall 
B001, 0.55 in. 

Rainfall total lower than expected.  Possible 
obstruction of rain gauge or rain shadow from 
vegetation. 

1999e06 1/30/00 8 23c Rain 0.07 in Rainfall total set to value recorded at outfall 
B001, 0.15 in. 

Rainfall total lower than expected.  Possible 
obstruction of rain gauge or rain shadow from 
vegetation. 

1999e09 2/12/00 1 42 Rain, Flow - For total flow and rainfall calculations, rainfall 
was taken from average of other stations at Site 
1 and flow was estimated from runoff coefficient 
and depression storage observed for other 
events at this outfall. Values were set to 0.52 
inches of rainfall and 0.28 inches (329 cf) of 
runoff. 

Data record not available. 

1999e10 2/13/00 8 23c Rain 0.20 in Rainfall total set to value recorded at outfall 
B001, 0.33 in. 

Rainfall total lower than expected.  Possible 
obstruction of rain gauge or rain shadow from 
vegetation. 

1999e12 2/20/00 1 42 Rain, Flow - For total flow and rainfall calculations, rainfall 
was taken from average of other stations at Site 
1 and flow was estimated from runoff coefficient 
and depression storage observed for other 
events at this outfall. Values were set to 2.33 
inches of rainfall and 1.55 inches (1800 cf) of 
runoff. 

Data record not available. 
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Event 
Number 

 
 
 

Date 

 
 
 

Site 

 
 
 

Outfall 

 
Type of 

Abnormality 

 
Recorded Value 

(inches or 
watershed inches) 

 
 

Action Taken During Analysis of 
Rainfall/Runoff Relationships 

 
 
 

Description or Abnormality 

1999e12 2/20/00 8 23c Rain, Statistical 
Outlier 

1.91 in Rainfall total set to value recorded at outfall 
B001, 2.35 in. 

Rainfall total lower than expected.  Possible 
obstruction of rain gauge or rain shadow from 
vegetation. After QA, marginally identified as a 
possible outlier based on a studentized residual 
of 2.837. 

1999e13 2/23/00 1 42 Flow 0 in Flow was estimated from runoff coefficient, and 
depression storage observed for other events at 
this outfall.  The value was set to 0.73 inches 
(849 cf) of runoff. 

No flow data recorded.  Bubbler on flow meter 
failed.   

1999e13 2/23/00 6 20F Statistical 
Outlier, Flow 

1.03 in (1574 cf) No action taken, point remains in QA data set. After QA, identified as a possible outlier based 
on a high studentized residual of 4.631. 

1999e13 2/23/00 8 B001 Flow 0.84 in (549 cf) Flow was estimated from runoff coefficient, and 
depression storage observed for other events at 
this outfall.  The value was set to 1.02 inches 
(667 cf) of runoff. 

Runoff lower than expected from other events.  
Hydrograph of flow indicated that flow record 
was not responsive to rainfall intensity. 

1999e13 2/23/00 8 23c Rain 1.15 in Rainfall total set to value recorded at outfall 
B001, 1.49 in. 

Rainfall total lower than expected.  Possible 
obstruction of rain gauge or rain shadow from 
vegetation. 

1999e14 2/27/00 8 23c Rain 0.26 in Rainfall total set to value recorded at outfall 
B001, 0.19 in. 

Rainfall total higher than expected.  Possible 
obstruction of rain gauge or additional rain falling 
from vegetation during wind and low intensity 
rainfall. 

1999e15 3/4/00 1 58 Statistical 
Outlier, Flow 

1.89 in (2199 cf) No action taken, point remains in QA data set. After QA, identified as a possible outlier based 
on a high studentized residual of 5.990. 

1999e15 3/4/00 8 23c Rain, Statistical 
Outlier 

0.96 in Rainfall total set to value recorded at outfall 
B001, 1.59 in. 

Rainfall total lower than expected.  Possible 
obstruction of rain gauge or rain shadow from 
vegetation. After QA, identified as a possible 
outlier based on a high studentized residual of    
-2.965. 
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Event 
Number 

 
 
 

Date 

 
 
 

Site 

 
 
 

Outfall 

 
Type of 

Abnormality 

 
Recorded Value 

(inches or 
watershed inches) 

 
 

Action Taken During Analysis of 
Rainfall/Runoff Relationships 

 
 
 

Description or Abnormality 

1999e16 3/8/00 8 23c Rain, Flow 0.42 in of Rainfall 
and 0.13 in (293 cf) 

of Runoff 

For total flow and rainfall calculations, rainfall 
was taken from B001 and flow was estimated 
from runoff coefficient and depression storage 
observed for other events at this outfall. Values 
were set to 0.86 inches of rainfall and 0.54 
inches (1211 cf) of runoff. 

Rainfall total lower than expected.  Possible 
obstruction of rain gauge or rain shadow from 
vegetation. Runoff much lower than expected 
from other events with a runoff coefficient of 0.15 
after rainfall was corrected. Hydrograph of flow 
indicated that flow record was not responsive to 
rainfall intensity. 
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4.2.5 Total Seasonal Rainfall and Flow Data 
Rainfall gauges and flow meters remained active during rainfall events and in between successive 
events.  This provided a total seasonal data record for both rainfall and flow.  Table 4-4 shows the 
total rainfall for four National Weather Service stations in proximity to the monitored sites and 
rainfall totals by month of the monitoring period.  The seasonal rainfall record, as adjusted based on 
QA/QC (Appendix D), was used along with the analysis of the relationship between flow and 
rainfall during chemical water quality monitoring events to predict the total volume of runoff for 
each of the chemical water quality sites.  Although flow data were collected during inter-event 
periods, the minute-by-minute flow record contained abnormalities related to flow readings that 
were outside Caltrans storm criteria.  Therefore, the calculated flow total was considered to better 
estimate actual flow conditions. 

4.3 OTHER MONITORING ACTIVITIES 
During the course of the LMPS, several monitoring activities were initiated to supplement the 
monitoring activities prescribed in the Study Plan.  These monitoring activities comprise inlet 
deposition monitoring, characterization of street sweeping debris, and characterization of litter pick-
up debris.  Details and results of these activities are discussed in subsections below. 

4.3.1 Inlet Deposition Monitoring 
Inlet deposition monitoring was initiated at the 24 LMPS study inlets in June 1999. This 
supplementary monitoring consisted of observing deposition within drain inlets.  The purpose of the 
effort was to obtain field insights regarding the amount of litter that enters a drain inlet as a result of 
transport by wind and vehicle-induced turbulence. Inlet deposition monitoring was conducted once 
every four weeks during June, July, and August 1999.  Between September 1999 and April 2000, 
inlet deposition monitoring was conducted every other week.  Deposition monitoring consists of 
taking debris depth measurements (i.e., as a way to estimate the volume of litter contained inside the 
chambers of the drain inlet structures) and making visual observations at each inlet.  Depth 
measurements were taken at twelve points marked on each grate.  Depth measurements taken during 
each monitoring event were then compared to base inlet depths at each measurement point location.  
Field procedures for inlet deposition monitoring are provided in Appendix  F.  

The inlet debris volume data are presented for each site in Figures 4-2 to 4-5.  The data indicate that 
the volume of debris in the inlets gradually increased through the summer.  Additionally, between 
January 11, 2000 and February 8, 2000, the volumes of debris continued to generally accumulate 
even though 3 monitored storms occurred during this period.  Five monitored storms occurred 
during the 2-week period between February 8, 2000 and February 22, 2000, and a substantial 
reduction in inlet debris volume was measured during this period.  This trend is supported by field 
observations during Event 1999-12 on February 21, 2000, where high flows appeared to “scour” 
debris in drain inlets at Site 1. 
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Table 4-4 
SEASONAL RAINFALL AND TOTAL FLOW  

 1998 1999   1999 2000   
  

 
Nov. 

 
 

Dec. 

 
 

Jan. 

 
 

Feb. 

 
 

Mar. 

 
 

April 

Seasonal 
Total 

Rainfall3 

Seasonal 
Total 
Flow1 

 
 

Nov. 

 
 

Dec. 

 
 

Jan. 

 
 

Feb. 

 
 

Mar. 

Seasonal 
Total 

Rainfall4 

Seasonal 
Total 
Flow1 

Station Rainfall (in) (in) (cf) Rainfall (in) (in) (cf) 
Site 1W/1E – Lynnwood (NWS – LAX is 12 miles northwest and NWS – Torrance 12 miles southwest. 
NWS – LAX (045114) 1.89 0.74 1.19 0.5 2.28 2.26 8.86  0.36 0.00 0.85 4.75 2.39 8.35  
NWS – Torrance (048973) 1.12 0.48 1.22 0.45 2.17 2.33 7.77  0.36 0.00 0.75 3.78 2.36 7.25  

     4 days
missing 

  4 days
missing 

3 days 
missing 

8 days 
missing 

4 days 
missing 

8 days 
missing 

 

NWS – Long Beach (045085) 1.40 0.57 1.46 0.41 1.81 2.31 7.96  0.17 0.00 0.59 2.85 1.70 5.31  
          1 days 

missing 
      

1-42 1.36 0.82 1.11 0.36 1.36 2.55 7.56 6485 0.33 0.01 0.81 5.562 3.05 9.76 7877 
1-46 1.42 0.99 1.64 0.36 1.37 2.43 8.21 7370 0.34 0.04 0.83 5.78 3.09 10.08 8953 
1-52 1.23 0.97 1.58 0.37 1.35 2.25 7.75 8465 0.34 0.05 0.74 5.41 2.75 9.29 10282 
1-58 1.35 1.01 1.69 0.51 1.39 2.43 8.38 11255 0.39 0.06 0.78 5.50 2.89 9.62 12921 
NWS -Montebello (045790) 1.65 0.6 2.05 0.64 0.75 2.88 8.57  0.25 0.00 0.06 4.59 2.51 7.41  

  1 day
missing 

4 days
missing 

 12 days 
missing 

4 days 
missing 

 8 days
missing 

6 days 
missing 

11 days 
missing 

11 days 
missing 

10 days 
missing 

 

Site 6 – Hacienda Heights (NWS – Montebello, above, is 6 miles east) 
6-20e 1.02 0.60 1.52 0.90 0.75 2.65 7.43 6948 0.11 0.17 1.10 6.30 3.38 11.06 10417 
6-20f 1.00 0.58 1.52 0.89 0.71 2.57 7.27 7732 0.11 0.17 1.11 6.26 3.33 10.98 11593 

Site 8 – Montebello (NWS – Montebello is 4 miles west) 
8-23c 1.302 0.49 1.72 0.61 0.89 1.972 6.98 12113 0.22 0.30 0.45 6.282 2.972 10.22 17841 
8-b001 1.30 0.51 1.74 0.61 0.87 1.97 7.00 5695 0.11 0.25 0.76 6.28 2.97 10.37 4722 
NWS = National Weather Service, distances to NWS gauges are approximate. 
1. Seasonal flow estimated from average rainfall at all rain gauges at site and the runoff coefficient determined from both years of rainfall and runoff event data. Depression storage is not included in the estimate. 
2. Value has been approximated based on information from adjacent rain gauges for periods where rain gauge was not functioning properly. 
3. Average seasonal rainfall totals (October-April)  for the LA area are as follows: NWS-LAX 11.67 inch; NWS-Torrance 13.00 inch; NWS-Long Beach 11.76 inch; NWS-Montebello 16.21inch; NWS-Civic Center 14.14 inch. 
4. Average seasonal rainfall totals (October-March)  for the LA area are as follows: NWS-LAX 10.89 inch; NWS-Torrance 12.13 inch; NWS-Long Beach 11.02 inch; NWS-Montebello 15.19 inch; NWS-Civic Center 13.08 inch. 
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Figure 4-2
Inlet Material Volumes Based on Inlet Deposition Monitoring at

Site 1E - Litter Pick-up
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Figure 4-3
Inlet Material Volumes Based on Inlet Deposition Measurements at

Site 1W - Street Sweeping
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Figure 4-4
Inlet Material Volumes Based on Inlet Deposition Measurements at

Site 6 - Modified Inlet
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Figure 4-5
Inlet Material Volumes Based on Inlet Deposition Measurements at

Site 8 - Bicycle Grate (Year 1) and LID (Year 2)
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Figures 4-2 and 4-4 do not reveal clear trends with respect to BMPs reducing inlet material volume at 
Site 1E (litter pick-up) or Site 6 (modified inlet grate).  Figure 4-3 shows a pattern of reduced volumes 
of inlet material for street sweeping treatment inlets compared to street sweeping control inlets at Site 
1W.  A similar pattern of reduced inlet material volumes is apparent for LID treatment inlets compared 
to control inlets at Site 8.  However, these inlet material volume trends are not supported by litter 
monitoring results at the outfall.  The trends are not demonstrated in either the cumulative litter 
monitoring results (Section 7.1.2) or the results of statistical testing for BMP effectiveness (Sections 
7.1.4 and 7.1.5). 

4.3.2 Street Sweeper Debris Characterization 
In addition to the monitoring activities prescribed in the Study Plan, weight and volume measurements 
of sweeper debris were also taken.  On several occasions, samples of sweeper debris were also 
collected for analysis in the litter lab.  The purpose of these activities was to assess whether the litter 
collected by street sweepers was similar to the litter collected by the net bags at the ends of the drainage 
system outfalls, with respect to their composition and visual appearance.   

Weight and volume measurements of sweeper debris were made on a weekly basis after the sweeper 
had finished both median and shoulder sweeping in the study area.  Debris weight was measured by 
subtracting the tare weight of the sweeper (measured at truck scales upon exiting the transfer station) 
from the gross weight of the sweeper (taken upon entering the transfer station). Net weights of debris 
were found to be very small compared to the sweeper weight.  Therefore, these weight data are not 
considered representative.  Volume data are discussed below.   

From March to October 1999, debris was collected from street sweeping operations (at Site 1) and then 
separated and analyzed.  The volume of all of the material collected was estimated in the field.  
Volumes were measured after the debris was dumped from the hopper onto the ground. The following 
methods were used to measure debris volume:  (1) shoveling debris into a 5-gallon bucket or (2) 
placing a calibrated wooden frame around the debris and taking width and length measurements for a 
standard depth (6 inches).  Photo 4–1 depicts the calibrated frame technique. A sample of the material 
was then sieved to remove sediments, and the litter that was retained was taken to the litter lab for 
categorization.   

Photo 4-1 

Calibration Frame Used to Measure Volume of Sweeper Debris 
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Street sweeper debris was sorted and categorized 25 times from the westbound side of Site 1.  
The collected material was either collected during weekly sweeping (at the treatment site only) 
or during sweeping conducted every four weeks (from the treatment and control sites combined) 
and was analyzed in the litter lab.  The analysis gave an indication of the types of litter that street 
sweepers collect on highways.  These litter categories were then compared with the litter 
collected in the net bags at the ends of the drainage outfalls. 

Figures 4-6 to 4-8 show the percent composition of street sweeping litter compared to litter 
monitored in the drainage system and litter collected from the ROW for each category by weight, 
volume, and count.  Figures 4-6 to 4-8 show that the types of materials collected by freeway 
street sweepers is quite similar to the litter collected by the net bags at drainage system outfalls, 
except for some differences in the proportions of glass, moldable plastics, metal, paper, film 
plastic, styrofoam, and wood. 

The percent composition of glass in sweeper debris ranges from 1 to 11 percent but was less than 
one percent in drainage system litter for the three measurement parameters (air-dried weight, 
volume, and count).  Metal in sweeper debris ranged from 7 to 19 percent and 5 to 13 percent in 
drainage system litter.  Moldable plastic in sweeper debris ranged from 27 to 38 percent but only 
11 to 21 percent in drainage system litter.  Paper and film plastic in sweeper debris ranged from 
2 to 4 percent and 1 to 2 percent, respectively, whereas paper and film plastic ranged from 9 to 
14 percent and 7 to 12 percent, respectively, in outfall litter. 
The exceptions of higher proportions of moldable plastic and metal may be partly explained by 
considering the sweepers’ ability to remove items such as drink bottles, cans, and vehicle parts 
that cannot fit through grates into drain inlets (typically 35mm/1 ½-inch bar-spacing) but can be 
removed by sweepers.  Figure 4-8 also shows the very high proportion of the number of cigarette 
butts, which is consistent with the net bag monitoring results from the drainage system. 
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Figure 4-6 
Drainage System, Street Sweeper, and ROW Litter Composition by Air-Dried Weight 
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Figure 4-8 
Drainage System, Street Sweeper, and ROW Litter Composition by Count
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Figure 4-7 
Drainage System, Street Sweeper, and ROW Litter Composition by Volume 
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Differences in visual appearance between outfall litter and sweeper debris were evaluated by 
comparing laboratory observations regarding the general size and condition of items 
characterized.  In general, items collected by the sweeper contained larger-sized items compared 
to outfall items.  This difference is demonstrated in Photos 4-2 and 4-3. 

4.3.3 Litter Pick-Up Debris Characterization 
Throughout the LMPS, the litter pick-up subcontractor recorded the number of 20-gallon trash 
bags collected from the study area each week.  Based on this accounting, 189 bags of litter were 
collected during 52 weekly pick-ups. 

In addition to street sweeping debris characterization, ROW litter collected during 
implementation of the litter pick-up BMP was characterized.  Litter from ROW pick-up was 
characterized during a 6-week period from September and October 1999.  The purpose of 
characterization was to investigate whether litter during AAH litter pick-up was similar to litter 
retained in the net bags at the drainage outfalls, with respect to litter composition and size.  The 
6-week collection period provides a snap-shot of ROW litter that is expected to be similar to 
ROW litter collected throughout the study.   

The litter pick-up collection and characterization methodologies are described below: 

• As described in Section 3.3.1, litter pick-up is conducted on a weekly basis in the Site 1E 
treatment area ROW (Harris Avenue to Atlantic Boulevard on the I-105 freeway) and once 
every four weeks in the Site 1E control area ROW (Gertrude Avenue to Harris Avenue).   

• The litter pick-up BMP uses litter collection practices similar to standard practices utilized 
by AAH contractors, Special Programs People, and Caltrans District 7 staff.  Therefore, litter 
was picked up using mechanical, lever-actuated tongs and placed into collection bags; litter 
too small (e.g., cigarette butts) for pick-up was not collected.  

• Standard practice for the LMPS was for the AAH contractor to place the collected litter in 
standard Caltrans District 7 AAH program trash bags and dispose of debris off-site as 
municipal solid waste.   

• The AAH contractor was instructed to leave the trash bags on-site after collection in the 
appropriate treatment or control area.  The bags were then retrieved from the site within a 
day of collection, each bag was properly labeled with date and collection area, and the bags 
were transported to the Santa Ana litter lab for characterization. 

• Litter was characterized in accordance with the LMPS protocol. Additionally, the proportion 
of the ROW litter that could fit through a typical inlet grate was estimated. 

Analysis of litter pick-up characterization data gives an indication of the types of litter present in 
the freeway ROW and collected by AAH programs.  These litter categories were then compared 
with the litter monitored in the drainage outfalls. 
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Photo 4-2 

Typical Litter in Sweeper Debris Collected From Site 1W, Harris to Gertrude, on 4/1/99 

 

 

Photo 4-3 

Typical Litter in Outfall Debris from Outfall 1-58, Event 1998-11, 3/25/99 
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Figures 4-6 to 4-8 show a plot of the proportions of litter categories for the ROW litter compared 
to drainage system and street sweeping litter.  The material collected by the AAH contractor is 
similar to the litter retained in the net bags at the drainage systems, but the proportions of 
constituents differ.  The data indicate that there are higher proportions of chipboard/cardboard, 
glass, and wood in the ROW litter compared to outfall litter, and much lower proportions of 
cigarette butts.  The percent composition of cardboard/chipboard ranged from 12 to 25 percent in 
ROW litter and from 5 to 10 percent in drainage litter depending on measurement parameter (air-
dried weight, volume, or count).  For glass, the ROW percent composition ranged from 2 to 9 
percent and drainage systems litter was 1 percent or less.  For wood, the ROW percent 
composition ranged from 1 to 31 percent and the drainage system percent composition was 7 to 
16 percent.  For cigarette butts, the drainage system percent composition ranged from 10 to 34 
percent and ROW litter contained no cigarette butts.  

One explanation for this trend may be the size of the material collected during litter pick-up.  In 
accordance with standard District 7 AAH litter collection practices, the AAH contractor did not 
remove individual cigarette butts, and this could explain why there is such as low proportion 
compared to the litter in the drainage system.  Large litter items, such as wood from broken 
pallets, glass bottles, and large cardboard pieces, can be picked up by AAH contractors but 
would be unlikely to find their way into the drain system because of their size.   

The size analysis involved placing the litter items from the ROW onto a typical inlet grate in the 
lab and measuring what proportion of material could fit through the grate.  This analysis showed 
that approximately 90% of the litter collected from the ROW was too large to fit into a typical 
inlet grate.   

4.3.4 LID Observations 
Observations were made of the three LID BMPs during monitored storm events to assess BMP 
performance during wet weather.  The hydraulic characteristics of the gates at each of the three 
treatment inlets (B001, 24B, and 24F) appeared to be satisfactory under all storm conditions 
observed.  During low-flow periods, the vertical slots in the gate were sufficient to convey flow 
to the inlet without bypass. During higher flows (e.g., Event 1999-12), the gates opened to allow 
flows to enter the inlets, again without bypass.  The flow diverters (angled asphalt channels) 
worked well to direct flow to the curb inlets.  The current LID design includes vertical supports 
between the gate panels.  These vertical supports tend to trap and collect debris, at times prying 
the gate open.  More details regarding LID observations are provided in Appendix A. 
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5.1 SAMPLE ANALYSIS 
A monitoring objective of the Caltrans LMPS was to obtain chemical water quality data from 
each of the eight stations for up to 18 storm events, or a total of 144 station events.  During 
year 1 of monitoring, results for 90% of the targeted storm event chemical water quality 
constituents were obtained.  During year 2 of monitoring, results for 87% (as of Event 1999-11) 
of the targeted constituents were obtained.  Samples were not obtained for the remaining 
constituents because either lower than forecast rain volumes were observed or monitoring 
equipment malfunctioned.  See Table G-2 in Appendix G for a breakdown of the constituents 
that were not analyzed. 

5.1.1 Chemical Water Quality Parameters and Analytical Methods 
The chemical water quality parameters and the associated sampling method, analytical method 
number, target detection limit, and holding time selected for the LMPS are shown in Table 5-1.   

5.1.2 Sample Compositing 
For each monitored storm event, the analytical laboratory prepared composite samples for each 
of the eight chemical water quality monitoring stations using aliquots from each of the automatic 
sampler bottles containing storm water runoff.  The aliquot volume was determined by utilizing 
the sampling history recorded by the data logger, cumulative flow, and the representative 
proportion of flow captured for the event in each bottle.   

Each automatic sampler was configured to contain eight 1900 ml bottles.  The samplers were 
programmed to deliver three 600 ml samples to each of the eight bottles on a flow-weighted 
basis.  Therefore, ideally, at the end of a storm event, each sampler would contain eight bottles, 
each holding exactly 1800 ml of storm water runoff.  The entire set of bottles would then  
represent the entire duration of the storm event.  However, for several reasons, partially-filled 
bottles are fairly common when using automatic samplers.  Partially-filled bottles may occur 
because the flow is too low or there is a partial blockage of the intake tube such that the sampler 
cannot draw 600 ml when it is triggered.  The calibration of the automatic sampler can degrade 
over time, such that the sampler does not draw exactly 600 ml (for example, a sampler may only 
draw 575 ml when triggered).  Also, if the actual precipitation is less than forecast, the last bottle 
holding storm water sample may only have received one or two of the three samples 
programmed for each bottle. 

To prepare a composite sample representative of the monitored event, the aliquots taken from 
each bottle had to be in proportion to the fraction of the cumulative flow represented by the 
sample in each bottle.  Since each sample bottle did not always contain 1800 ml of storm water 
runoff, the composite sample could not be comprised of equal aliquots from each bottle. A 
worksheet was developed to compute the fraction of the cumulative flow represented by each 
bottle.  This fraction was then used to determine the volume of the aliquot to be taken from each 
sample bottle when preparing the composite sample.   
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Table 5-1 
CHEMICAL WATER QUALITY PARAMETERS AND ANALYTICAL METHODS 

 
 

Parameter 

 
 

Sampling Method 

 
Method 
Number 

Target 
Detection 

Limit 

 
Holding 
Times 

Metals (Total and Dissolved) 
Cadmium Flow-weighted Automatic Sampling EPA 6020 0.2 µg/L 6 months 
Chromium Flow-weighted Automatic Sampling EPA 6020 1.0 µg/L 6 months 
Copper Flow-weighted Automatic Sampling EPA 6020 1.0 µg/L 6 months 
Lead Flow-weighted Automatic Sampling EPA 6020 1.0 µg/L 6 months 
Nickel Flow-weighted Automatic Sampling EPA 6020 1.0 µg/L 6 months 
Zinc Flow-weighted Automatic Sampling EPA 6020 1.0 µg/L 6 months 
Nutrients 
Orthophosphate Flow-weighted Automatic Sampling EPA 365.3 0.05 mg/L 48 hours 
Phosphorus - Total Flow-weighted Automatic Sampling EPA 365.3 0.05 mg/L 28 days 
Total Kjeldahl Nitrogen (TKN) Flow-weighted Automatic Sampling EPA 351.3 0.3 mg/L 28 days 
Nitrate-N Flow-weighted Automatic Sampling EPA 300.0 0.1 mg/L 48 hours 
Other 
Coliform - Total Manual Grab Sampling SM 9221C - - 6 hours 
Coliform - Fecal Manual Grab Sampling SM 9221E - - 6 hours 
Hardness Flow-weighted Automatic Sampling EPA 130.2 1.0 mg/L 6 months 
Oil and Grease Manual Grab Sampling EPA 413.1 1 mg/L 28 days 
Temperature Manual Grab Sampling Field Test — — 
pH Manual Grab Sampling Field Test and 

EPA 150.1 
0.01 24 hours 

Specific Conductance Manual Grab Sampling Field Test and 
EPA 120.1 

1µhos/cm NA 

Total Petroleum Hydrocarbon (TPH) - 
Diesel fraction 

Manual Grab Sampling 8015M 1000 µg/L 14 days 

TPH - Gasoline fraction Manual Grab Sampling 8015M 500 µg/L 14 days 
Total Organic Carbon (TOC) Flow-weighted Automatic Sampling EPA 415.2 0.05 mg/L 28 days 
Total Suspended Solids (TSS) Flow-weighted Automatic Sampling EPA 160.2 1.0 mg/L 7 days 
Volatile Solids Flow-weighted Automatic Sampling EPA 160.4 1 ppm 7 days 

     

5.1.3 Prioritization of Analytical Parameters 
The chemical water quality parameters were prioritized for circumstances in which the volume 
of composite sample for a monitoring station was insufficient to conduct all of the analyses.  
This was particularly likely for those storm events where the actual precipitation was 
substantially less than the forecast precipitation amount which had been used to determine the 
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sampler pacing volume. Of the 147 composite chemical water quality station events for both 
years of monitoring, all of the analyses were conducted for all but 13 station events. The 
prioritization was developed based on discussion with Larry Walker and Associates (LWA), 
under contract with Caltrans to develop monitoring and analytical procedures for Caltrans 
chemical water quality studies.  The general prioritization is presented in Table 5-2. 

However, depending upon the minimum volume required to conduct an analysis and the amount 
of composite sample remaining, the “next” analysis in priority may be omitted, and a subsequent 
analysis in priority may be conducted.  For example, if the total volume of composite sample 
was 700 ml, the following analyses would be conducted:  Metals (100 ml), TSS (200 ml), 
Volatile Solids (200 ml), TOC (100 ml), pH and specific conductance (50 ml), and Nitrate (25 
ml).  In this example, the analysis for Total Phosphorus was skipped because it would have 
required 100 ml and only 50 ml of composite sample would be available.  Therefore, the analysis 
for Nitrate would be specified, because it would require only 25 ml. 

Table 5-2 
PRIORITIZATION OF CHEMICAL WATER QUALITY PARAMETERS 

 
Analytical Parameter in Order of Priority 

Minimum Volume of Sample 
to Conduct Analysis (ml) 

1) Metals -  Total and Dissolved 100 
2) TSS 200 
3) Volatile Solids 200 
4) TOC 100 
5) pH and specific conductance 50 
6) Total Phosphorus 100 
7) Nitrate 25 
8) Orthophosphate 100 
9) TKN 300 
10) Hardness 100 
  

5.1.4 QA/QC  
Several types of quality assurance and quality control (QA/QC) were applied to the chemical 
water quality data.  First, data validation was performed in accordance with U.S. Environmental 
Protection Agency (EPA) and Caltrans Storm Water Program protocols on data from each storm 
event throughout both years of monitoring.  Secondly, lab data that were submitted electronically 
(in Access format) were compared to hard copy reports to ensure that information in both data 
sets was consistent.  This was accomplished by generating database reports in the format of the 
hard copy reports and comparing sets for approximately 12% of outfalls (one random outfall per 
storm event). 
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Chemical water quality data were reviewed for the following QA/QC elements of precision, 
accuracy, reporting limits, and contamination in accordance with the LWA protocols. 

• Holding time 
• Detection limits 
• Blanks 
• Surrogates 
• Matrix spike/matrix spike duplicates 
• Laboratory control samples 
• Total vs. dissolved metals 
• Field duplicates 

Holding Times 
Analytical methods adhered to sample holding times that were established for this study.  The 
term “holding time” refers to the maximum amount of time after collection that a sample may be 
held prior to sample preparation and/or analysis.  Although holding times were almost always 
met, on two occasions several samples were analyzed for nitrate out of holding time in year 1 
due to sample compositing delays.  These are presented in Table 5-3.  All of the exceedances 
were less than 20 hours, and nitrate was detected in all of the affected samples at levels that were 
comparable to unaffected samples.  In addition, all samples were analyzed by the laboratory 
within 48 hours of receipt.  Therefore, no qualification was judged to be necessary. 

Table 5-3 
NITRATE HOLDING TIMES IN EXCESS OF 48 HOURS 

Storm Event Sample ID Sample Start Date 
and Time 

Sample Analysis 
Date and Time 

Holding Time 
Exceeded by: 

1998-02 1-58 11/28/98  4:07 11/30/98  19:42 15 hrs 35 mins 
 1-46 11/28/98  4:23 11/30/98  20:28 16 hrs 5 mins 
 1-42 11/28/98  4:10 11/30/98  21:13 17 hrs 3 mins 
 1-52 11/28/98  4:31 11/30/98  21:59 17 hrs 28 mins 
 8-23C 11/28/98  4:39 11/30/98  22:44 18 hrs 5 mins 
 8-B001 11/28/98  4:36 11/30/98  23:29 18 hrs 53 mins 
 6-20F 11/28/98  4:59 12/1/98  00:15 19 hrs 14 mins 
 6-20E 11/28/98  5:01 12/1/98  1:00 19 hrs 59 mins 

1998-03 1-58 12/1/98  13:45 12/4/98  00:09 10 hrs 24 mins 
 8-23C 12/1/98  15:07 12/4/98  00:39 9 hrs 32 mins 
 8-B001 12/1/98  14:15 12/4/98  1:10 10 hrs 55 mins 
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Detection Limits 
Actual laboratory detection limits were compared to the detection limits specified in the Study 
Plan to determine compliance.  During year 1, Study Plan detection limits were met for all 
analytes except two: 

• TKN - 0.5 mg/L was used instead of 0.3 mg/L (storm event 3 only) 
• Zinc - 5 µg/L instead of 1 µg/L 

However, in all cases, samples had detected concentrations of these analytes. During year 2, 
Study Plan detection limits were met for all analytes except two: 

• Hardness - 2 mg/L instead of 1 mg/L 
• Nitrate - 0.5 mg/L was used instead of 0.1 mg/L for several station events 

However, in all cases samples had detected concentrations of these analytes.  In addition, nitrate 
detection limits were raised only in cases where dilution was required to quantify the nitrate 
present. 

Blanks 
Method blanks, consisting of deionized water (DI), were carried through each step of the 
analysis with the samples and were analyzed with each analytical parameter.  For year 1, in four 
cases (zinc in 1998-06, cadmium in 1998-09, lead in 1998-11, and chromium in 1998-12) 
concentrations of metals above the detection limit, but below the reporting limit, were observed 
in the method blanks.  All samples with concentrations less than five times the concentration 
found in the associated method blank were qualified as undetected (U).  For year 2, all method 
blanks had undetected analyte concentrations. 

Equipment blanks were collected for storm events 1998-03, 1998-05, 1998-09, 1998-10, 
1998-11, 1998-12, and 1998-13 and were analyzed for pH, specific conductance, hydrocarbons, 
coliforms, and fecal coliforms.  Three of the equipment blanks had detected concentrations of oil 
and grease ranging from 1 to 2 mg/l.  All samples with concentrations less than five times the 
concentration found in the associated equipment blank were qualified as undetected (U). 

Equipment blanks were collected and analyzed from the automated sampler tubing prior to year 
2 monitoring at each of the eight monitoring stations.  Teflon™ sample collection tubing was 
replaced at each sampler, prior to collecting samples using laboratory grade DI water.  However, 
rubber tubing located inside the sampler pump was not replaced due to the additional work 
required to replace internal tubing.  Tubing was flushed with DI water several times before 
collection of equipment blanks.  Analytes were detected above the reporting limit in all samples.  
Table 5-4 compares the range of results found to the reporting limit and the range of expected 
EMCs based on year 1 data.  Detected analytes in equipment blanks were most likely the result 
of residual constituents inside rubber sampler tubing.  In each case, the expected EMC was at 
least one order of magnitude higher than the concentration detected in the equipment blanks. 
Therefore, data are not expected to be affected by on the low detections observed in the field 
blanks. 
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Table 5-4 
AUTOMATED SAMPLER TUBING EQUIPMENT BLANK RESULTS 

COMPARED TO YEAR 1 EMCs 

 
Analyte 

 
Units 

Reporting  
Limit 

Range of  
Equipment Blank Results 

Range of Expected EMCs 
Based on Year 1 Data 

Ortho-phosphate mg/l 0.03 0.04-0.06 0.11-0.22 
Total phosphorus mg/l 0.03 0.04-0.09 0.22-0.71 
Copper (dissolved) µg/l 1.0 1.19-4.49 13-41 
Zinc (dissolved) µg/l 1.0 3.37-14.8 42-70 
     

Equipment blanks were collected for storm events 1999-05, 1999-08, 1999-09, 1999-10, 
1999-11, 1999-12, 1999-13, 1999-14, 1999-15, and 1999-16 and were analyzed for pH, specific 
conductance, hydrocarbons, coliforms, and fecal coliforms.  Oil and grease (1 mg/L) and 
TPH-diesel (16 mg/L) were detected in the 1999-05 equipment blank.  Oil and grease (16 mg/L) 
was detected in the 1999-16 equipment blank.  All samples with concentrations less than five 
times the concentration found in the associated blank were qualified as undetected U.  All other 
equipment blanks had undetected hydrocarbon concentrations. 

Surrogates 
Surrogates were spiked into blanks, samples, quality control samples, and standards for organic 
analyses to evaluate accuracy on a sample-specific basis.  All surrogate recoveries were within 
the associated control limits for both years 1 and 2. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 
MS/MSD samples were analyzed to evaluate matrix interference for an analytical batch and to 
assess accuracy and precision.  Several MS/MSD recoveries were determined to be outside 
control limits for the metals analyses.  Results are summarized in Table 5-5.  There may be 
several explanations for these irregularities including the following: matrix interference, matrix 
heterogeneity, inclusion of non-project samples in the analyses, and use of lower-than-
recommended concentrations in the spikes (less than four times the sample concentration).  Non-
project samples were selected for MS/MSD analysis from the same laboratory batch as LMPS 
samples but were from other environmental projects. 

Use of the MS/MSD recoveries for non-project samples would not be an appropriate measure of 
how well the project data met the target success rates, because the concentrations of pollutants in 
the non-project samples are unknown and therefore cannot be directly compared to the 
monitored samples.  If these samples are eliminated from consideration, the success rates 
increase from 85% and 79% to 85% and 82% respectively for MS and MSD recoveries in year 1.  
This represents a substantial improvement for matrix spike duplicates but is still below the target 
success rate. 
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Table 5-5 
 MS/MSD RECOVERIES OUTSIDE CONTROL LIMITS 

 
QC Batch 

 
Sample ID 

 
Analyte 

MS 
% Rec. 

MSD % 
Rec. 

 
RPD 

 
Comments 

 
Qualification 

Control Limits   75-125 75-125 <20   
981201lcs2 98-11-0790-1 Zinc 85 63 21 NPS no qual 
981130lcs5 8-B001 Zinc 58 53 5 spike <4x sample no qual 
981204lcs4 98-12-0105-7 Copper 84 73 9 NPS no qual 
980127lcs3 Site 1-52 Cadmium 71 76 7  no qual 
  Copper 71 81 11  no qual 
  Zinc 45 61 18 spike <4x sample no qual 
990211lcs6 1-58 Zinc 78 71 8 spike <4x sample no qual 
990318 1-46 Copper 76 150 49 spike <4x sample no qual 
  Nickel 97 591 139 heterogeneous no qual 
  Zinc 62 149 47 spike <4x sample no qual 
990326lcs5 1-42 Zinc 119 136 6 spike <4x sample no qual 
990322 1-58 Cadmium 71 72 2  J or UJ 
  Nickel 74 76 3  no qual 
  Zinc 38 52 9 spike <4x sample no qual 
990323 99-03-0675-25 Zinc 70 66 3 NPS no qual 
990408lcs1 1-42 Zinc 90 67 13 spike <4x sample no qual 
990413lcs1 1-46 Zinc 44 1 46 spike <4x sample no qual 
000127lcs3 1-46 Zinc 96 163 25 sample = spike J or no qual 
000127lcs5 1-58 Zinc 59 47 3 sample = 3x spike no qual 
000221lcs6 6-20E Lead 134 135 0 sample =4x spike no qual 
000218lcs7 1-42 Dup Zinc 68 47 11 sample = spike no qual 
000221lcs5 00-02-0563-3 Zinc 68 69 1 NPS no qual 
000223lcs5 1-58 Zinc 340 250 26 spike < 4x sample J or no qual 
000223lcs6 8-B001 Cadmium 62 64 3 spike >> sample J or UJ 
  Chromium 66 68 2 spike >> sample J or UJ 
  Nickel 62 64 3 spike >> sample J or UJ 
  Zinc 10 8 1 sample > 4x spike no qual 
000228lcs5 1-58 Dup Zinc 51 68 11 sample = spike no qual 
000228lcs7 1-52 Zinc 71 71 0 sample = spike no qual 
000310lcs9 1-42 Zinc 58 61 2 sample = spike no qual 
NPS – non-project sample (a random environmental sample analyzed in the same laboratory batch as LMPS samples). 
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Another consideration of these samples is the spike concentrations.  Unless the spike 
concentration is at least 4 times the sample concentration, then the expected MS/MSD recovery 
ranges would be quite different than the 75% - 125% recovery range specified in the USEPA 
Guidelines.  This is a direct result of the combination of how the recoveries are calculated and 
the expected variation in laboratory precision under normal circumstances.  MS/MSD recoveries 
are calculated by subtracting the original sample result from the spiked sample concentration and 
dividing the remainder by the spike concentration to determine the percent of spike recovered. 

Given that laboratory precision is generally within + 25%, expected MS/MSD recoveries would 
vary depending on the relationship of sample concentration to spike concentration, as shown in 
Table 5-6. 

Table 5-6 
EXPECTED MS/MSD RECOVERIES BASED ON MS/MSD CONCENTRATIONS 

If the spike concentration equals: Expected spike recovery range equals: 
50% of the sample concentration 25% - 175% 
100% of the sample concentration 50% - 150% 
200% of the sample concentration 63% - 138% 
400% of the sample concentration 69% - 131% 

  

It is also relevant to point out that the laboratory did not know the concentration of the sample 
before introducing the spike and therefore may have underestimated the concentration required. 
If this phenomenon is taken into account and if exceedances within the range of expected values 
are counted as successes, then the success rates would climb to 95% and 93%, respectively, for 
year 1.  Non-project samples were of necessity, eliminated from consideration because we do not 
know what the original sample concentrations were. 
MS/MSD recoveries had a success rate of 91% and 91%, respectively, in year 2. 

Laboratory Control Samples (LCS) 
LCS are well-characterized, laboratory-generated samples used to monitor the laboratory’s day-
to-day performance for analyses and assess the accuracy of the analytical process independent of 
matrix effects.  All LCS recoveries were within control limits for years 1 and 2. 

Total vs. Dissolved Metals 
For year 1, in very few instances, dissolved metals concentrations exceeded total metals 
concentrations. Five observations out of a total of 402 observations over the course of year 1 of 
monitoring exhibited this discrepancy.  In other words, 99% of the individual metals 
observations had a total concentration exceeding the associated dissolved concentration.  Clearly 
the dissolved fraction of metals should not exceed the total concentration of metals.  The 
discrepancy during the 1% of occasions during year 1 is expected to be due to inadequate sample 
homogenization. 
In no case during year 2 did dissolved concentrations exceed total concentrations. 
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Duplicates 
Lab duplicates were analyzed to evaluate analytical precision in each batch.  All relative percent 
differences (RPDs) were within control limits. 
Field duplicate samples were collected and analyzed for pH, specific conductance, coliforms, 
and fecal coliforms.  The results and calculated RPDs are summarized in Table 5-7.  In general, 
agreement between the duplicates is reasonable for pH and specific conductance.  However, the 
RPDs for the coliforms and fecal coliforms analyses were larger.  This is not particularly 
surprising, and these discrepancies are not expected to invalidate the data.  In addition, one 
conductance RPD was quite high (100%).  However, the values were close to the detection limit, 
and this discrepancy is therefore not expected to invalidate the data.  

Quality Control Summary 
The data from the water quality analyses sampling were reviewed to evaluate their usability for 
project decisions.  The success rates of the quality control measures are summarized below. 
For year 1, all QA/QC checks met or exceeded the target of 85%, except for MS/MSD for metals 
(see Table 5-8).  This could be due to matrix interference and is discussed in the MS/MSD 
subsection.  For year 2, all QA/QC checks exceeded the target of 85% (see Table 5-9). Overall, 
the accuracy and precision of the data were found to be adequate to allow use of these data in 
project decisions. 

5.2 DATA MANAGEMENT 
The chemical water quality data were submitted by Calscience Environmental Laboratories (CEL) in 
a Microsoft Access database format compatible with the Caltrans data reporting protocols (LWA, 
1999).  In order to perform data summaries, after data validation had been completed, selected 
columns from the spreadsheet were imported to a database contained on the accompanying CD-
ROM.  Queries were designed in the database to meet the data summary needs. 

5.3 DATA ANALYSIS 
Chemical water quality data were analyzed to calculate event mean concentrations and seasonal 
mass quantities for each constituent.  In addition, observations have been made that compare study 
data to other appropriate studies.  Each of these three objectives is described in subsections below. 

5.3.1 Event Mean Concentrations 
Analytical results provided by CEL were compiled, and descriptive statistics were generated to 
estimate the mean of the measured EMCs of each of the 27 pollutants sampled for each of the 
stations over the sampling period.  As an example, Table 5–10 shows the measured EMCs for 
total nickel at each station for each of the events in which total nickel was analyzed.  At the 
bottom of the table, the estimated station mean, median, and coefficient of variation (COV) of 
the mean are given.  Null data are explained in Table G-2 in Appendix G.  Similar tables have 
been compiled for the other parameters analyzed.  They are provided in Appendix G. 
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Table 5-7 
SUMMARY OF FIELD DUPLICATE RESULTS FOR GRAB SAMPLES 

 
Storm Event 

 
Sample ID 

PH 
[pH units] 

Conductance 
[umhos/cm] 

Coliforms 
[MPN/100 ml] 

Fecal Coliforms 
[MPN/100 ml] 

1998-09 1-42 7.50 80 40 23 
 1-42D 7.41 83 500 110 

RPD  1.2 3.7 170 130 
1998-10 8-23C 7.28 207 300 170 

 8-23D 7.60 200 2300 1300 
RPD  4.3 3.4 150 150 

1998-11 6-20F 7.24 138 1700 500 
 6D-20F 7.18 139 800 500 
  0.83 0.72 72 0 

1998-13 1-58 7.70 99 NA NA 
 1D-58 7.67 102 NA NA 

RPD  0.39 3.0 -- -- 
1999-05 1-58 7.69 321 3000 80 

 1D-58 7.57 321 3000 300 
RPD  1.6 0 0 116 

1999-08 1-42 7.10 129  17000 <20 
 1-42 Dup 7.14 129 3000 <20 

RPD  0.56 0 140 -- 
1999-09 8-23C 4.8 9 <20 <20 

 8-23C D 5.76 3 <20 <20 
RPD  18.2 100 -- -- 

1999-10 6-20F 7.87 371 13000 1100 
 6D-20F 7.84 377 3000 230 

RPD  0.38 1.6 125 131 
1999-11 1-52 8.57 237 1700 <20 

 1D-52 8.6 237 1100 800 
RPD  0.35 0 43 -- 

1999-12 8-B001 7.95 103 3500 20 
 8D-B001 7.92 103 2200 20 

RPD  0.38 0 46 0 
1999-13 1-46 8.85 102 2300 800 

 1D-46 8.88 102 1300 300 
RPD  0.34 0 56 91 

1999-14 6-20E 8.12 156 500 40 
 6D-20E 8.13 155 300 80 

RPD  0.12 0.64 50 67 
1999-15 8-23C 7.82 64 40 <20 

 8D-23C 7.75 65 90 <20 
RPD  0.90 1.6 77 -- 

1999-16 1-52 8.71 153 3500 500 
 1-52 Dup 8.67 151 500 40 

RPD  0.46 1.3 150 170 
NA - not analyzed 
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Table 5-7 
SUMMARY OF FIELD DUPLICATE RESULTS FOR GRAB SAMPLES 

 
Storm Event 

 
Sample ID 

PH 
[pH units] 

Conductance 
[umhos/cm] 

Coliforms 
[MPN/100 ml] 

Fecal Coliforms 
[MPN/100 ml] 

1998-09 1-42 7.50 80 40 23 
 1-42D 7.41 83 500 110 

RPD  1.2 3.7 170 130 
1998-10 8-23C 7.28 207 300 170 

 8-23D 7.60 200 2300 1300 
RPD  4.3 3.4 150 150 

1998-11 6-20F 7.24 138 1700 500 
 6D-20F 7.18 139 800 500 
  0.83 0.72 72 0 

1998-13 1-58 7.70 99 NA NA 
 1D-58 7.67 102 NA NA 

RPD  0.39 3.0 -- -- 
1999-05 1-58 7.69 321 3000 80 

 1D-58 7.57 321 3000 300 
RPD  1.6 0 0 116 

1999-08 1-42 7.10 129  17000 <20 
 1-42 Dup 7.14 129 3000 <20 

RPD  0.56 0 140 -- 
1999-09 8-23C 4.8 9 <20 <20 

 8-23C D 5.76 3 <20 <20 
RPD  18.2 100 -- -- 

1999-10 6-20F 7.87 371 13000 1100 
 6D-20F 7.84 377 3000 230 

RPD  0.38 1.6 125 131 
1999-11 1-52 8.57 237 1700 <20 

 1D-52 8.6 237 1100 800 
RPD  0.35 0 43 -- 

1999-12 8-B001 7.95 103 3500 20 
 8D-B001 7.92 103 2200 20 

RPD  0.38 0 46 0 
1999-13 1-46 8.85 102 2300 800 

 1D-46 8.88 102 1300 300 
RPD  0.34 0 56 91 

1999-14 6-20E 8.12 156 500 40 
 6D-20E 8.13 155 300 80 

RPD  0.12 0.64 50 67 
1999-15 8-23C 7.82 64 40 <20 

 8D-23C 7.75 65 90 <20 
RPD  0.90 1.6 77 -- 

1999-16 1-52 8.71 153 3500 500 
 1-52 Dup 8.67 151 500 40 

RPD  0.46 1.3 150 170 
NA - not analyzed 
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Table 5-8 
RESULTS OF QA/QC ANALYSIS FOR YEAR 1 

 
 

Category 

 
 

QA/QC Check 

 
Number of 

Observations 

Observations 
Outside of 
Objectives 

 
Success 

Rate 

Conventionals, Nutrients, and Miscellaneous Field Blanks 14 0 100% 
 Method Blanks 44 0 100% 
 Field Duplicates 8 0 100% 
 Lab Duplicates 56 0 100% 
 Matrix Spikes 36 0 100% 
 Matrix Spike Duplicates 36 0 100% 
 Laboratory Control Samples 36 0 100% 
Metals Method Blanks 72 4 94% 
 Matrix Spikes 66 17 74% 
 Matrix Spike Duplicates 66 22 67% 
 Laboratory Control Samples 72 0 100% 
Organics Field Blanks 21 3 86% 
 Method Blanks 25 0 100% 
 Lab Duplicates 8 0 100% 
 Matrix Spikes 9 0 100% 
 Matrix Spike Duplicates 9 0 100% 
 Laboratory Control Samples 17 0 100% 
 Surrogate Spikes 165 0 100% 
     

Table 5-9 
RESULTS OF QA/QC ANALYSIS FOR YEAR 2 

 
 

Category 

 
 

QA/QC Check 

 
Number of 

Observations 

Observations 
Outside of 
Objectives 

 
Success 

Rate 

Conventionals, Nutrients, and Miscellaneous Field Blanks 20 1 100% 
 Method Blanks 55 0 100% 
 Field Duplicates 20 0 100% 
 Lab Duplicates 64 0 100% 
 Matrix Spikes 33 0 100% 
 Matrix Spike Duplicates 33 0 100% 
 Laboratory Control Samples 33 0 100% 
Metals Method Blanks 180 0 100% 
 Matrix Spikes 138 12 91% 
 Matrix Spike Duplicates 138 13 91% 
 Laboratory Control Samples 138 0 100% 
Organics Field Blanks 29 3 90% 
 Method Blanks 42 0 100% 
 Lab Duplicates 10 0 100% 
 Matrix Spikes 11 0 100% 
 Matrix Spike Duplicates 11 0 100% 
 Laboratory Control Samples 28 0 100% 
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 Surrogate Spikes 181 0 100% 

Table 5–10 
EVENT MEAN CONCENTRATIONS AND STATION MEANS FOR TOTAL NICKEL 

The station mean is an estimate of the average concentration of a pollutant that can be expected 
at a sampling station during a storm event and is useful for the comparison of runoff 
characteristics between sites. Since a flow-weighted sampling approach was used in this project, 
the reported lab results are equivalent to the measured estimate of EMC values for each event, 
and therefore, could be used directly to estimate station means. For this analysis, the station 
means were estimated assuming that their distribution was best described by the log-normal 
distribution.  Therefore, the log-transformed data were utilized to estimate population statistics 
and they will differ from arithmetic means. 

Log Conversion and Statistical Parameter Calculations 
In the 1990 Federal Highway Administration (FHWA) runoff study summarized in Pollutant 
Loadings and Impacts from Highway Stormwater Runoff, Driscoll et al. concluded that 
estimating statistical parameters from storm water pollutant data based on the assumption that 
the EMC population is lognormally distributed was appropriate for the data set that they 
examined. As their study is one of the more comprehensive studies done for highway runoff to 

Nickel, Total ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 ND ND ND ND ND ND ND ND
1998-03 12/01/98 ND 0.6 0.5 2.3 ***** ***** 0.8 0.6
1998-05 01/25/99 0.3 0.4 ND ND 0.3 0.5 0.4 ND
1998-06 02/09/99 ND ND ND ND 1.5 0.5 0.3 *****
1998-09 03/15/99 ND ND ***** ND ND ND ND ND
1998-10 03/20/99 ND ND ***** 0.2 ND ND ND ND
1998-11 03/25/99 ND ND ND ND 1.0 ND 0.2 *****
1998-12 04/06/99 ND ND ND ND ND ND ND ND
1998-13 04/11/99 ND ND ND ND ND ND ND ND
COV* ***** ***** ***** ***** 4.15 ***** 0.76 *****
Mean* ***** ***** ***** ***** 0.6 ***** 0.4 *****
Median* ***** ***** ***** ***** 0.1 ***** 0.3 *****

1999 1999-05 01/25/00 ND 0.31 ND 0.47 0.33 0.39 ND ND
1999-06 01/30/00 ND ND ND 0 ND ND ND *****
1999-08 02/10/00 0 ND ND 0 ND 0 ND 0
1999-09 02/12/00 ***** ***** ND ND ND ND ND ND
1999-10 02/13/00 ND ***** ND ND 0 0 ND 0
1999-11 02/16/00 ND ND ND ND ND 0 ND ND
1999-12 02/20/00 ***** ND ND ND ND ND ND ND
1999-13 02/23/00 ***** ND ND ND ND 0 ND ND
1999-14 02/27/00 ND ND ND ND ND 0 ***** ND
1999-15 03/04/00 ND ND ND ND ND ND ND ND
1999-16 03/08/00 ND ND ND ND ND ND ND ND
COV* ***** ***** ***** 1.08 ***** 0.60 ***** *****
Mean* ***** ***** ***** 0 ***** 0 ***** *****
Median* ***** ***** ***** 0 ***** 0 ***** *****

Combined COV* ***** 1.15 ***** 11.37 4.97 0.69 1.24 0.60
Mean* ***** 0 ***** 0 0 0 0 0
Median* ***** 0 ***** 0 0 0 0 0

* Parameters based on an assumed log-normal distribution; will differ from estimations based on other distributions
***** Insufficient data to calculated population statistics

Storm Event Date
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date, this approach was followed for this project.  This approach involves converting the data to 
log form (taking the natural log EMC values) and calculating new statistical parameters based on 
the relationship between central tendency and error that exist for log-converted data.  

The formulas used for generation of statistical summary parameters are shown below: 

 

Non-Detects 
In order to calculate the station mean, median, and coefficient of variation of the mean for 
constituent EMCs, non-detect values (below the detection limit) must be assigned an appropriate 
value. 

Several approaches have historically been used to estimate concentrations of constituents that are 
reported by the laboratory as less than the detection limit.  In the past, researchers have used the 
detection limit value or one-half the detection limit value.  The LMPS used a robust method to 
deal with the non-detect values.  Helsel and Hirsch (1992) evaluated several methods for 
handling non-detect data including substitution, distributional, and robust methods.  They 
concluded that robust methods consistently produced smaller errors when estimating summary 
statistics, even when multiple reporting limits were present in the data set.  Robust methods 
combine observed data above the laboratory reporting limit with extrapolated values for below-
limit values.  The method discussed by Helsel and Hirsch (1992, p. 364) for data containing 
multiple detection limits is selected for this analysis.  This method uses a maximum likelihood 
estimation method for estimation of percentiles and the robust probability plot method for 
estimating the mean and standard deviation.  The extrapolated values will be randomly assigned 
to the non-detect samples.  These values will not be considered to be actual values at the specific 
sample locations.  However, because of the random assignment, they can be used collectively to 
estimate the statistical parameters (such as the mean and variance) of the EMCs.  

The robust method requires a minimum of two detect values.  If a data set contains no detect 
values or only one detect value (and one or more nondetects), the robust method cannot be used, 
and no statistical analysis is feasible.  In this case, for purposes of statistical summaries, all 
parameters (mean, median, and coefficient of variation) were identified with a qualifier “ND”.  
For the box and whisker plots, all data points (including a single detect value, if present) were 
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assigned a value of zero so that the plots simply show lines at the zero value indicating that all 
values (or all except one value) are non-detects.    

For this data set, two parameters were analyzed as described above due to a substantial number 
of non-detects, cadmium and lead.  TPH-gasoline had no detections at any of the eight stations 
for any of the storm events, therefore, no population statistics were calculated. 

Box and Whisker Plots 
Box and whisker plots, which are a graphical tool for summarizing estimated population statistics, 
were generated for each parameter at each station.  They provide a visual indication of the spread in 
the data.  Figure 5-1 shows a box and whisker plot for total nickel.  Since the means were 
calculated on log transformed data, these diagrams were plotted on a log scale using log-
transformed data.  The waist-like constriction in the middle zone of the box is the mean of the log-
transformed data (which when transformed is an estimate of the median concentration).  The 95% 
confidence interval about the median of the log-transformed data is indicated by the section of the 
box that is less than full width.  The first and third quartiles delimit the range in which the central 
50% of values lie (i.e., 25% of the values lie below the first quartile and 25% of the values lie 
above the third quartile).  The whiskers on the plots show the range of values that lie within the 
inner fences which are defined by the following equations: 

Lower inner fence = value of the first quartile - (1.5 * (median - value of 1st quartile)) 

Upper inner fence = value of the third quartile + (1.5 * (value of the third quartile - median)) 

Figure 5–1 
BOX AND WHISKER PLOT – TOTAL NICKEL (µg/l) 

In some cases, in the box and whisker plots, the 95% confidence limit is either in excess of the 
third quartile or less than the first quartile.  In many instances, these cases correspond to a 
distribution of values that are either very skewed, poorly represented by a normal distribution, 
low in number, and/or widely scattered. 
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Box and whisker plots for all of the parameters are provided in Appendix G. 

5.3.2 Seasonal Mass Quantities 
Seasonal mass quantities were calculated for each chemical water quality constituent at each 
BMP control monitoring location.  These quantities were calculated by multiplying the estimated 
seasonal outfall flow volume by the station mean EMCs and station mean concentration of each 
constituent over the course of the two-year study (presented in Tables in Appendix G).  
Table 5-11 presents seasonal mass quantities for the study.  The range of seasonal quantities 
based on the upper and lower 95% confidence limits about the mean are also presented.  
Seasonal flows are presented in Table 4-4 for each outfall by year for comparison purposes. 

5.3.3 Data Observations 
The mean concentrations of total copper, total and dissolved lead, total zinc, and total suspended 
solids were higher at LMPS Station 6-20e than at the other LMPS stations (see Table 5-12).  The 
results suggest the metals at this location were generally associated with the total suspended solids 
that were present.  The other stations had lower concentrations. 
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Table 5-11 
SEASONAL MASS QUANTITIES  

FOR CALTRANS LMPS CONTROL OUTFALLS 

 

****Data were insufficient to calculate a station mean due to fewer than three events with detected values. 

 

Site 1-E Area (Ha)
Station 1-42 0.13 183625 223056

PARAMETER Units LL (95%) Load
Mean Load 

kg/Ha/yr UL (95%) Load LL (95%) Load
Mean Load 

kg/Ha/yr UL (95%) Load
Total Organic Carbon mg/l 23 30 44 28 37 53
Total Volatile Solids mg/l 47 63 95 57 77 115
Hardness as CaCO3 mg/l 61 73 93 74 89 113
Total Suspended Solids mg/l 44 61 98 53 74 119
Nitrate Nitrogen mg/l 2 2 3 2 3 4
Total Kjedhal Nitrogen mg/l 3 3 4 3 4 5
Total Phosphorus mg/l 0.34 0.42 0.56 0.41 0.51 0.68
Ortho-Phosphorus mg/l 0.15 0.18 0.24 0.18 0.22 0.29
Chromium, Dissolved ug/l 0.004 0.005 0.006 0.005 0.006 0.007
Chromium, Total ug/l 0.008 0.009 0.012 0.009 0.011 0.015
Cadmium, Dissolved ug/l **** **** **** **** **** ****
Cadmium, Total ug/l 0.001 0.001 0.002 0.001 0.001 0.002
Copper, Dissolved ug/l 0.019 0.024 0.031 0.023 0.029 0.037
Copper, Total ug/l 0.039 0.047 0.057 0.048 0.057 0.069
Lead, Dissolved ug/l 0.002 0.002 0.003 0.002 0.003 0.003
Lead, Total ug/l 0.021 0.026 0.034 0.026 0.032 0.041
Nickel, Dissolved ug/l 0.005 0.006 0.008 0.006 0.007 0.009
Nickel, Total ug/l 0.013 0.020 0.043 0.016 0.025 0.052
Zinc, Dissolved ug/l 0.051 0.085 0.198 0.062 0.104 0.241
Zinc, Total ug/l 0.19 0.23 0.30 0.23 0.28 0.37
Oil & Grease mg/l 14 22 47 16 26 57
TPH (Diesel) mg/l 10 22 93 12 26 113
TPH (Gasoline) mg/l **** **** **** **** **** ****

Loads 1998 - 1999 Loads 1999 - 2000
Flow (liters/yr) Flow (liters/yr)

Site 1-W Area (Ha)
Station 1-52 0.17 239697 291168

PARAMETER Units LL (95%) Load
Mean Load 

kg/Ha/yr UL (95%) Load LL (95%) Load
Mean Load 

kg/Ha/yr UL (95%) Load
Total Organic Carbon mg/l 19 25 36 23 30 44
Total Volatile Solids mg/l 41 56 87 49 68 106
Hardness as CaCO3 mg/l 42 46 50 51 56 61
Total Suspended Solids mg/l 24 36 65 29 44 79
Nitrate Nitrogen mg/l 2 2 3 2 3 4
Total Kjedhal Nitrogen mg/l 2 2 3 2 3 3
Total Phosphorus mg/l 0.27 0.34 0.47 0.33 0.42 0.57
Ortho-Phosphorus mg/l 0.15 0.19 0.26 0.19 0.23 0.32
Chromium, Dissolved ug/l 0.003 0.004 0.004 0.004 0.005 0.005
Chromium, Total ug/l 0.006 0.007 0.009 0.007 0.008 0.011
Cadmium, Dissolved ug/l **** **** **** **** **** ****
Cadmium, Total ug/l 0.001 0.001 0.002 0.001 0.001 0.002
Copper, Dissolved ug/l 0.014 0.017 0.023 0.017 0.021 0.028
Copper, Total ug/l 0.030 0.034 0.040 0.036 0.042 0.049
Lead, Dissolved ug/l 0.002 0.002 0.002 0.002 0.002 0.003
Lead, Total ug/l 0.017 0.020 0.025 0.020 0.024 0.030
Nickel, Dissolved ug/l 0.003 0.004 0.005 0.003 0.004 0.006
Nickel, Total ug/l 0.005 0.007 0.009 0.007 0.008 0.011
Zinc, Dissolved ug/l 0.031 0.055 0.150 0.038 0.067 0.182
Zinc, Total ug/l 0.13 0.17 0.22 0.16 0.20 0.26
Oil & Grease mg/l 16 30 86 20 36 105
TPH (Diesel) mg/l 5 10 31 7 13 38
TPH (Gasoline) mg/l **** **** **** **** **** ****

Loads 1998 - 1999 Loads 1999 - 2000
Flow (liters/yr) Flow (liters/yr)
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Table 5-11 (continued) 
SEASONAL MASS QUANTITIES  

FOR CALTRANS LMPS CONTROL OUTFALLS 

 

 

****Data were insufficient to calculate a station mean due to fewer than three events with detected values. 
 

Site 6 Area (Ha)
Station 6-20E 0.17 196735 294969

PARAMETER Units LL (95%) Load
Mean Load 

kg/Ha/yr UL (95%) Load LL (95%) Load
Mean Load 

kg/Ha/yr UL (95%) Load
Total Organic Carbon mg/l 16 26 39 23 39 58
Total Volatile Solids mg/l 62 137 132 93 205 198
Hardness as CaCO3 mg/l 89 155 175 134 233 263
Total Suspended Solids mg/l 232 466 559 348 699 838
Nitrate Nitrogen mg/l 1 2 2 2 2 4
Total Kjedhal Nitrogen mg/l 2 4 5 3 5 7
Total Phosphorus mg/l 0.74 1.08 4.35 1.10 1.61 6.52
Ortho-Phosphorus mg/l 0.11 0.17 0.23 0.17 0.26 0.34
Chromium, Dissolved ug/l 0.002 0.003 0.003 0.004 0.005 0.005
Chromium, Total ug/l 0.015 0.033 0.065 0.023 0.049 0.098
Cadmium, Dissolved ug/l **** **** **** **** **** ****
Cadmium, Total ug/l 0.002 0.004 0.007 0.003 0.006 0.011
Copper, Dissolved ug/l 0.019 0.034 0.039 0.028 0.051 0.059
Copper, Total ug/l 0.101 0.174 0.202 0.151 0.261 0.304
Lead, Dissolved ug/l 0.009 0.016 0.019 0.013 0.025 0.028
Lead, Total ug/l 0.321 0.680 0.810 0.482 1.020 1.215
Nickel, Dissolved ug/l 0.003 0.005 0.006 0.004 0.008 0.009
Nickel, Total ug/l 0.014 0.031 0.060 0.021 0.046 0.090
Zinc, Dissolved ug/l 0.023 0.069 0.480 0.034 0.103 0.719
Zinc, Total ug/l 0.31 0.48 0.57 0.46 0.72 0.85
Oil & Grease mg/l 18 44 118 27 66 177
TPH (Diesel) mg/l 7 16 78 10 24 116
TPH (Gasoline) mg/l **** **** **** **** **** ****

Loads 1998 - 1999 Loads 1999 - 2000
Flow (liters/yr) Flow (liters/yr)

Site 8 Area (Ha)
Station 8-23C 0.25 343015 505199

PARAMETER Units LL (95%) Load
Mean Load 

kg/Ha/yr UL (95%) Load LL (95%) Load
Mean Load 

kg/Ha/yr UL (95%) Load
Total Organic Carbon mg/l 20 26 36 29 38 53
Total Volatile Solids mg/l 67 88 129 98 130 190
Hardness as CaCO3 mg/l 85 109 151 125 161 223
Total Suspended Solids mg/l 63 357 811 93 525 1195
Nitrate Nitrogen mg/l 2 2 3 2 3 4
Total Kjedhal Nitrogen mg/l 3 4 6 5 6 9
Total Phosphorus mg/l 0.48 0.61 0.83 0.71 0.90 1.22
Ortho-Phosphorus mg/l 0.21 0.26 0.35 0.30 0.38 0.52
Chromium, Dissolved ug/l 0.003 0.003 0.004 0.004 0.004 0.005
Chromium, Total ug/l 0.019 0.027 0.044 0.028 0.039 0.065
Cadmium, Dissolved ug/l 0.000 0.000 0.001 0.000 0.0005 0.001
Cadmium, Total ug/l 0.002 0.003 0.004 0.003 0.004 0.006
Copper, Dissolved ug/l 0.022 0.028 0.037 0.032 0.041 0.055
Copper, Total ug/l 0.100 0.123 0.158 0.147 0.181 0.233
Lead, Dissolved ug/l 0.006 0.009 0.015 0.009 0.013 0.022
Lead, Total ug/l 0.316 0.409 0.574 0.466 0.602 0.846
Nickel, Dissolved ug/l 0.004 0.005 0.008 0.006 0.008 0.011
Nickel, Total ug/l 0.022 0.033 0.064 0.032 0.049 0.094
Zinc, Dissolved ug/l 0.038 0.055 0.173 0.055 0.080 0.254
Zinc, Total ug/l 0.33 0.39 0.50 0.49 0.57 0.73
Oil & Grease mg/l 23 38 88 34 56 129
TPH (Diesel) mg/l 10 16 32 15 24 47
TPH (Gasoline) mg/l **** **** **** **** **** ****

Loads 1998 - 1999 Loads 1999 - 2000
Flow (liters/yr) Flow (liters/yr)
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Table 5-12 
CALTRANS LMPS STATION MEANS  

FROM COMBINED YEARS OF MONITORING 

Parameter Units 1-42 1-52 6-20e 8-23c 

Cadmium, Dissolved ug/l — — 0.27 0.23 
Cadmium, Total ug/l 0.76 0.63 3.21 2.06 
Copper, Dissolved ug/l 16.6 12.6 29.7 20.2 
Copper, Total ug/l 32.9 24.9 150 89.7 
Lead, Dissolved ug/l 1.66 1.31 14.19 6.56 
Lead, Total ug/l 18.5 14.4 588 299 
Nickel, Dissolved ug/l 4.0 2.6 5.2 3.3 
Nickel, Total ug/l 14.5 4.9 26.7 24.5 
Nitrate Nitrogen mg/l 1.8 1.6 1.4 1.1 
Total Kjedhal Nitrogen mg/l 2.3 1.6 3.1 3.2 
Total Phosphorus mg/l 0.3 0.3 0.9 0.5 
Total Suspended Solids mg/l 43 26 403 262 
Zinc, Dissolved ug/l 60 40 59 40 
Zinc, Total ug/l 164 121 417 284 
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6.1 CHARACTERIZATION PROTOCOLS 
Litter characterization for the LMPS was conducted at a specially designed litter lab located at 
URSGWC’s Santa Ana, California office.  Characterization was conducted in accordance with a 
protocol developed for the LMPS that evolved during the early stages of the study.  The 
laboratory analysis protocol and corresponding data analysis sheets are provided in Appendix H.  
The general protocol is discussed below. 

Preparation 
All litter samples/bags collected from the outfall locations are returned to the litter lab for 
analysis.  The litter bags contain all material retained by the ¼-inch mesh openings.  This 
material is termed gross pollutants and consists of both vegetation and litter.  The weight and 
volume of the litter bag contents were measured at the start of the characterization process.  The 
contents of the litter bags were then emptied into a sorting tub, and the vegetation was sorted 
from the litter material.  The weight and volume of vegetative material was recorded on the data 
sheet and then disposed.  The protocol included identification of potentially toxic materials 
during the initial sorting phase so they could be handled appropriately.  It should be noted that 
no such materials were found in debris analyzed during the LMPS. 
The litter material was then sifted through to recover any spike material.  Recovered spike material 
was weighed as a composite and the weight was recorded on the data sheet.  The spike materials 
were then sorted and segregated into different material categories (i.e., cigarette butts, styrofoam, 
fabric, etc.).  Both the color and category of the recovered spike material were recorded on the data 
sheet.   
The remaining litter material was placed on a drying screen and was allowed to dry for a 
minimum of 24 hours.  The time that air-drying begins was recorded on the data sheet.  The 
amount of time (in days) that had passed between the previous storm for which litter collection 
took place and the storm for which the litter analysis being conducted was recorded on the data 
sheet.  The litter on the drying screen was photographed and identified by site/outfall number, 
storm number, and event number (see Photo 6-1).  Drying screen photos collected during the 
LMPS are provided electronically in a photo database on the accompanying CD-ROM located at 
the end of this report.   

Litter Characterization 
Once the litter material had air dried, it was sorted into 12 different categories to investigate the 
source of the material.  These categories included:   

• cardboard/chipboard 
• cigarette butts 
• cloth 
• glass 
• metal 
• paper 

• plastic film 
• plastic moldables 
• styrofoam 
• wood debris 
• accident related 
• other 
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Photo 6-1 
Typical Litter on a Drying Screen 

The litter material was further segregated according to usage (e.g., smoking-related, food-related, 
or general unknown) as specified on the data sheets.  The segregated material was weighed on 
electronic scales, and the weight was recorded on a data sheet.  The volume of each category of 
segregated litter material was then estimated and recorded.  Each individual item was counted 
and total numbers were recorded on the data sheet. 
An additional component of analysis was added for year 2 of monitoring.  Sub-samples from 
each of the litter categories were oven-dried.  This analysis was performed to investigate the 
moisture content of the air-dried litter.  The procedure involved placing sub-samples of litter into 
an oven set at approximately 60 degrees Celsius for 24 hours.  The weights of the sample before 
and after the oven drying were used to estimate a wet to dry ratio for the air-dried litter. 
After the oven drying analysis was complete, the oven dried samples were returned to the 
segregated litter material and all litter from a given event was then placed within a tub full of 
water and was allowed to sit for at least 30 seconds.  The floatable litter was separated from the 
non-floatable litter and was discarded.  The non-floatable litter was then allowed to dry in the 
drying screens for 24 hours.  After the 24-hour drying time, the non-floatable litter was weighed 
and the weight was recorded on the data sheet.   
At the end of the characterization process, data from all completed data sheets were entered into 
a computer database.  These data are presented on the accompanying CD-ROM (located at the 
end of the report). 

6.2 DATA MANAGEMENT 
Data management consisted of four procedures covering database setup, data entry, data QA/QC, 
and data queries. 
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6.2.1 Database Setup 
The litter characterization data are stored in a Microsoft Access database designed to store site 
and event information and link the site and event information with collected data.  The database 
contains the reference tables “Site Reference” and “Event Reference” and data tables, “Total 
Litter,” “Non-Floatable,” “Bag Totals,” and “Spike Data.”  The Site Reference table contains 
descriptive information about each site, including the site number, outfall number, BMP, type 
(treatment or control), pair designation, as-built watershed area, inlet dimensions, and whether 
the site is also a chemical water quality outfall.  Outfall number is the primary key in the Site 
Reference table, and links the site reference table to the data tables.  The Event Reference table 
contains descriptive information about the events, including event ID, type of event, event start 
date, spike color associated with the event, and event sequence.  The event ID field is the 
primary key in the Event Reference table, and links the Event Reference table to the data tables.  
The Total Litter Event 1 table contains the total dry weight, volume, and count of litter within 
the litter usage designations in each litter category at each site for event 1998e01.  The All Event 
Total Litter data table contains the total dry weight, volume, and count of litter within the litter 
usage designations in each litter category at each site for each of events 1998i01 through 
1999e16.  (The litter characterization protocol was changed after event 1; therefore the total litter 
for event 1998e01 has a slightly different format than events 1998i01 through 1999e16).  The 
Bag Totals data table contains the total bag weights, total vegetation wet weights, and total spike 
wet weights collected at each outfall during each event, including event 1998e01.  The Spike 
Data table contains the color, category, and number of spike items collected at each outfall 
during each event, including event 1998e01. 

6.2.2 Data Entry 
Litter characterization data forms were completed at the litter lab and submitted for data entry.  
Litter lab personnel inspected the forms for consistency before turning them over to word 
processors.  All data entry was performed in Microsoft Access.  Data were entered in blank 
templates of the data tables.  A separate set of data tables was created for each event.  Data entry 
was performed in an “active” file created for use by the word processors.  Double data entry was 
performed, using separate tables for each word processor.  The data tables for each event were 
combined in single data tables in the master database after all monitoring had been completed 
and after quality assurance/quality control of data for each event had been performed. 

6.2.3 Data Quality Assurance/Quality Control (QA/QC) 
QA/QC of litter data was performed at both the reporting and data entry stages.  Before litter 
characterization data were entered into the database, data sheets were reviewed for completeness 
and consistency by the litter lab supervisor.  QA/QC of data entry was performed by a double-
data entry process.  All litter lab data was entered twice by separate data processors into separate 
data tables.  A query was then performed to compare both data sets and identify records that did 
not match.  These records were corrected to prepare a final data set. 
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6.2.3.1 Data Queries 
Data queries were performed in Access to sort data, arrange the data in a format suitable for 
making charts, performing summary calculations, and presenting data.  The use of data queries 
from single data tables prevents multiple versions of the data set.  When data was exported to 
Excel for charts or other analysis, an active link was maintained with the original data tables in 
Access to ensure that multiple versions of the data set were not created. 

6.3 LITTER AND VEGETATIVE MATERIAL CHARACTERISTICS 
This section presents monitored litter and vegetative material characteristics from sampling gross 
pollutants found in storm water flowing through Caltrans’ freeway storm drain system.  Storm 
water gross pollutant samples were collected from the 24 LMPS outfalls.  Samples were 
collected during year 1 of monitoring after ten storm events and in-between storm events on 
eight occasions from October 1998 to April 1999.  Samples were collected during year 2 of 
monitoring after thirteen storm events and in-between storm events on one occasion from 
October 1999 to March 2000. 

The litter samples were sorted and characterized by specific categories according to the type of 
material and sorted using three parameters; weight, volume, and the number of items.  The 
categories selected were based on typical litter such as: cigarette butts, paper products, food 
wrappers, and wood pieces.  Litter data were compiled at the end of the storm season, and the 
total amounts for the season are presented here.  Individual storm event data are available, but 
not discussed here. 

6.3.1 Wet Weight of Material 
 The first steps in litter analysis for the LMPS were (1) to weigh total material retained by the 
litter monitoring bags at each outfall (gross pollutants), (2) separate the litter from vegetative 
material and spikes placed in the inlets prior to storm events, and (3) weigh the vegetative and 
spike portions.  These measurements were then used to calculate the percent vegetative material 
in the material collected from the outfalls.  The weight of spikes were removed from the total 
weight and the vegetation weight to prevent them from influencing the percent vegetative 
material.  Figure 6-1 shows the distribution of the percent vegetative material in trigger event 
outfall samples for each BMP site over the entire study.  The plotted data points represent the 
combined site total percent vegetative material per event (i.e., weights were combined from all 
outfalls to get a single percent vegetative material for each site for each event).  Site averages for 
percent vegetative material monitored in the outfalls range from 75 to 87 percent. 

There are few studies worldwide with which to compare these results, with the exception of 
Australian and South African research.  The composition data in this study appear to be similar 
to those for Australia urban watersheds (eg. Nielsen and Carleton, 1989, and Allison et al., 
1998), with typically 60-90% vegetation found in Australian urban storm water (by weight).  
However, this study shows different compositions than South African research (as summarized 
by Armitage et al., 1998), which suggests that debris in South African urban storm water mainly 
consists of litter with little vegetation reported. 
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Site Site 1E - 
Litter Pick-up 

Site 1W - 
Street 

Sweeping 

Site 6 – 
Modified 

Inlet 

Site 8 - 
Bicycle 
Grate 

Site 8 - LID

Mean 78.25 74.62 87.25 74.96 81.64 
Std Dev 11.35 11.36 8.99 7.31 10.19 
Min 60.79 52.84 64.51 59.54 58.17 
Median 80.22 73.43 90.25 76.53 82.40 
Max 98.33 92.19 98.37 85.52 99.47 
N 20 21 23 10 13 

The sites show relatively similar proportions of litter to vegetation except for Site 6.  The 
average percent vegetative material at Sites 1E, 1W, and 8 range from 75 to 82 percent.  The 
average percent vegetation at Site 6 was 87 percent.  This may be due to the ROW conditions at 
each of the sites.  At Sites 1E, 1W, and 8, the ROW is a vegetated strip that could retain leaves 
and debris as they fall.  Site 6, however, has a vertical sound wall that borders the freeway such 
that all plant debris from the trees above and from vines that are growing on the wall will 
accumulate on the freeway surface.  This likely accounts for the high proportion of vegetation at 
this site.  

6.3.2 Air-Dried Weight of Litter 
The air-dried weights of litter items collected from all sites and from all events and inlet cleaning 
are presented in Figure 6-2.  The plots show that approximately one-third of the material is plastic 
(including plastic film, moldable plastic, and styrofoam) and the remainder of the material is 
approximately equal proportions of paper, cardboard/ chipboard, cigarette butts, wood, and 
miscellaneous items (metal, cloth, and glass etc.). 

Figure 6-1 
PERCENT VEGETATIVE MATERIAL BY WET WEIGHT 

50

60

70

80

90

100

Site 1E - Litter
Pickup

Site 1W - Street
Sweeping

Site 6 - Modified
Inlet

Site 8 - Bicycle
Grate

Site 8 - LID

0043138



SECTIONSIX Litter Characterization Data 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500AS6.DOC\1-FEB-06\SDG     6-6 
FINAL REPORT 

Common plastic items that were recovered include soft drink caps, broken pieces of vehicle lights, 
molded plastic containers (eg. soft drink bottles and oil containers), as well as plastic film and 
styrofoam.  The average RPD for air-dried weight for the laboratory duplicates analysis (See 
Appendix H) is five percent.  

6.3.3 Volumes of Litter 
Sorting each of the classifications by their volume shows similar trends in the dry weight analyses, 
with a few exceptions as shown in Figure 6-3.  Figure 6-3 shows there is a relatively even proportion 
of materials from most categories used, with plastic-moldable being the largest component by 
volume, with the exception of only small amounts of cloth, glass, metal, wood, and others. 

The results show that approximately one-third of the litter are plastics and approximately 14% are 
paper, by volume.  The increased proportion of paper and reduced proportion of wood by volume 
may be attributed to the differences in their densities.  Another observation is the increased 
proportion of styrofoam compared to weight, due to its low density, and the reverse trend for the 
dense moldable plastics.  The average RPD for litter volume for the laboratory duplicates 
analysis is 12 percent (see Appendix H). 

6.3.4 Numbers of Items 
Sorting the litter samples by count revealed a different composition compared to the weight and 
volume analyses.  Figure 6-4 shows that cigarette butts are the largest single component of all 
litter items. 

Following cigarette butts, plastic items account for a third of all items collected (including 
plastic film, moldable, and styrofoam).  Another approximately 10% of the number of items 
were paper, and the remainder of the material accounted for smaller proportions.  The average 
RPD for litter count for the laboratory duplicates analysis (see Appendix H) is two percent. 

Additional pie charts are provided in Appendix I that show category breakdown for total 
seasonal litter at each site for air-dried weight, volume, and count.  These plots provide a 
breakdown of litter categories for combined treatment vs. control outfalls. 

6.3.5 Categories by Sources 
To investigate the sources of the monitored litter items a number of usage categories were 
established.  However, during the analysis it became evident that identification of particular 
items was often difficult.  This difficulty limited the proportion of items that could be classified. 

The sources of material are grouped into food-related (candy wrappers, ketchup packets, etc.), 
smoking-related (butts, packs, and cellophane wrappers), and other items.  The relative 
proportions according to air-dried weight, volume, and the number of items are shown in 
Figures 6-5 through 6-7 for all events.  The proportions remained consistent for both years of 
monitoring as shown in Figure 6-8.  Figure 6-8 shows the usage distribution by year by air-dried 
weight.  The distribution is consistent for other parameters as well, although not shown 
graphically.  
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Figure 6-2 
LITTER CATEGORY DISTRIBUTION BY AIR-DRIED WEIGHT FOR ALL 

EVENTS COMBINED 

Figure 6-3 
LITTER CATEGORY DISTRIBUTION BY VOLUME FOR ALL 

EVENTS COMBINED 
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6.3.6 Oven-Dried Weights 
There was an addition to the lab procedures during year 2 of monitoring.  Further analysis was 
conducted to evaluate the moisture content of air-dried litter.  This analysis provides an estimate 
of moisture content for each litter category. 

An ‘air-dried weight’ to ‘oven-dried weight’ moisture content was determined for every 
analysis event.  A sample was collected from the air-dried litter trays at the end of each 
analysis day from each category of the sorted material.  This sample was then placed into an 
oven tray, weighed, and then placed in an oven for 24 hours at 60 degrees Celsius.  On removal, 
the dry sample was weighed again and, after subtracting the tray weight, was compared to the 
air-dried weight (the weight before it went into the oven).   

The formula for determining the percent moisture content of a sample is: 

( ) ( )( )
( ) 100

 weightdried-oven sample
 weightdried-oven sample weightdried-air sampleMC ×

−
=  

Moisture contents were then calculated for each event for each category by averaging moisture 
contents for all analysis days for a given event.  These values, along with overall averages for 
each category, are presented in Table 6-1. 
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The moisture content of litter from storm events generally ranged from two percent to twenty-
three percent (all categories combined), with the exception of events, 1999-08 and 1999-10, that 
had a combined litter moisture content of 38% and 82%, and 1999-12 that had a combined 
moisture content of 23%.  However, Event 1999-10 did not have a 24-hour antecedent dry period 
which may have contributed to the high moisture content of litter from this event.  Average 
moisture contents of individual litter categories ranged from zero percent to thirty-six percent.  
The categories of glass, metal, plastic-moldable, and styrofoam has the lowest moisture contents, 
ranging from zero percent for glass, to seven percent for styrofoam.  The categories of wood, 

Figure 6-5
LITTER USAGE DISTRIBUTION BY DRY WEIGHT FOR ALL EVENTS
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Figure 6-5 
LITTER USAGE DISTRIBUTION BY AIR-DRIED WEIGHT FOR ALL EVENTS 

Figure 6-6
LITTER USAGE DISTRIBUTION BY VOLUME FOR ALL EVENTS
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plastic film, and cigarette butts had the highest moisture contents, ranging from twenty-one 
percent for wood and plastic film to thirty-six percent for cigarette butts. 
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USAGE DISTRIBUTION BY AIR-DRIED WEIGHT BY YEAR 
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LITTER USAGE DISTRIBUTION BY COUNT FOR ALL EVENTS 

General/Unknown
55%

Smoking Related
35%

Food Related
10%

Food Related
General/Unknown
Smoking Related

Figure 6-7 
LITTER USAGE DISTRIBUTION BY COUNT FOR ALL EVENTS 

0043144



SECTIONSIX Litter Characterization Data 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500AS6.DOC\1-FEB-06\SDG     6-12 
FINAL REPORT 

Table 6-1 
MOISTURE CONTENTS OF LITTER AND VEGETATIVE MATERIAL1   

Litter Category Litter Event 

  
 

Cleanout6* 

 
 

1999e03 

 
 

1999e05 

 
 

1999e06 

 
 

1999e08 

 
 

1999e09 

 
 

1999e10 

 
 

1999e11 

 
 

1999e12 

 
 

1999e13 

 
 

1999e14 

 
 

1999e15A 

 
 

1999e15 

 
 

1999e16 

Final 
Outfall 

Cleanout 

Final 
Inlet 

Cleanout 

 
 

Average2 

Cardboard/Chipboard 3% 3% 6% 4% 47% 28% NA 6% 40% 7% 11% 7% 29% 6% 26% 9% 17% 
Cigarette Butts 2% 3% 27% 4% 81% 64% 162% 25% 57% 33% 8% 10% 44% 7% 38% 8% 36% 
Cloth 1% 1% 3% 2% 31% 14% NA 2% 21% 7% 5% 2% 10% 10% 1% 2% 10% 
Glass 0% NA 2% 1% 0% 1% NA 0% 0% 0% 2% 0% 1% 0% 0% 0% 0% 
Metal (Foil and Molded) 1% 1% 2% 1% 15% 12% NA 1% 5% 2% 4% 4% 1% 0% 1% 0% 2% 
Other NA NA NA 5% NA 4% NA 9% 8% 2% 0% 1% 1% 1% 3% 1% 2% 
Paper 3% 2% 4% 3% 43% 31% 120% 10% 39% 6% 5% 4% 23% 2% 3% 3% 16% 
Plastic-Film 1% 4% 4% 3% 19% 13% 8% 2% 16% 8% 6% 5% 13% 5% 4% 68% 21% 
Plastic-Moldable 0% 0% 0% 1% 7% 2% NA 0% 2% 1% 1% 0% 1% 1% 2% 1% 2% 
Styrofoam 1% 1% 1% 1% 11% 11% 19% 1% 21% 16% 2% 1% 19% 1% 13% 1% 7% 
Wood 6% 7% 11% 7% 50% 20% 59% 14% 25% 32% 17% 13% 31% 15% 29% 15% 21% 
Total of Litter 
Categories 

2% 3% 7% 3% 38% 19% 82% 7% 23% 12% 6% 6% 16% 6% 10% 4% 12% 

Vegetative Material NM 36% 49% 147% 39% 26% 81% 34% 42% 35% 44% 46% 31% 58% 5% 28%  

Notes: 
* Mid season cleanout of Site 6 on October 19, 1999 
1 Moisture contents based on oven drying analysis for representative litter samples for each event. 
2 Weighted average based on event-by-event air-dried weights by category. 
NA = Not applicable because no litter was recovered in the category during the event. 
NM = Not measured. 
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6.3.7 Floatable Portion of Litter 
An estimate of the floatable portion of the litter collected at the outfalls was made by placing 
samples of the litter into large containers of water, manually stirring, waiting 30 seconds, and 
measuring the portions that float and those that sink.  Table 6-2 shows the percent of floatable 
litter by event for all events and a total percent floatable for all year one and two events. 
Findings indicate that a large portion (approximately 80% of litter collected for each year) of 
litter collected during the study was floatable, using the methodology selected for the LMPS.  
Allison et. al. found that 20% of storm water litter floats, based on collecting the floatable 
portion of debris in a CDS unit from 10 storms.  One explanation for the difference in the 
findings of the studies may be attributable to the difference in residence time of the litter in both 
studies.  The percentage of litter collected in storm water that is floatable may depend on how 
long the litter has been entrained in the system (i.e. if the litter has had a longer period of time to 
become more saturated).  The CDS unit monitored by Allison et al. treated storm water from a 
50 hectare (124 acre) urban catchment that contained 192 drainage inlets. The much lower 
percentage of floatables found by Allision et. al. may be a result of a longer litter residence time 
and turbulence associated with storm water flowing through an extensive piping system 
containing multiple bends etc.  LMPS findings may reflect the short residence time of litter in 
the smaller LMPS drainage systems.  Allison et. al. indicated that based on their findings, BMPS 
should be designed for floating and sinking gross pollutants because of the low percentage of 
floatables found in that study.  The LMPS findings would indicate that a large portion of freeway 
litter collected after a short residence time in the drainage system is floatable. 

6.3.8 Litter Spike Recovery  
Spike materials were placed in the drain inlet upstream of each outfall during pre-storm preparation 
for events.  A standard set of materials was used in each spike, and the set of materials was painted 
a different color for each event.  The standard spike materials were: 

• 4 gum wrappers 
• 3 styrofoam popcorn 
• 5 cigarette butts 
• 2 tongue depressors 
• 2 popsicle sticks 

• 2 metal cans 
• 2 fabric scraps 
• 1 plastic lid 
• 1 poker chip 
 

Table 6-3 shows the event and date associated with each spike color.  The event number and date 
represent the first opportunity for recovery of the associated spike color because the spike 
material was placed during pre-storm preparation for the associated event.  Spike material placed 
for earlier events was also recovered from in-between event litter bags collected during pre-
storm preparation for later events. 
Table 6-4 displays the pattern of spike recovery for each storm event. The majority of the spike 
material in each color is recovered within the first two events after placement.  However, spikes 
from the early part of the 1998/1999 rainy season were recovered as late as February 2000, 
during the most intense storm during the study period.  Additionally, some spikes were not 
recovered at all during storm events and remained in the drainage system until the inlets were 
manually cleaned. Five percent of the total number of spike items that were placed in the inlets 
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during both seasons were recovered during cleanouts (including the October 1999 cleanouts 
conducted at Sites 6 and 8 and the final inlet cleanout). 

Table 6–2 
PERCENT FLOATABLE LITTER BY VOLUME 

Year One 
Event 

 
Date 

Percent 
Floatable 

Year Two 
Event 

 
Date 

Percent 
Floatable 

1998i01 11/7/98 97% Cleanout6* 10/28/99 84% 
1998i02 11/27/98 93% 1999e03 12/31/99 74% 
1998e02 11/28/98 83% 1999e05 1/25/00 82% 
1998e03 12/1/98 84% 1999e06 1/30/00 86% 
1998i05 1/23/99 85% 1999e08 2/10/00 80% 
1998e05 1/25/99 84% 1999e09 2/12/00 94% 
1998i06 2/7/99 77% 1999e10 2/13/00 71% 
1998e06 2/9/99 86% 1999e11 2/16/00 76% 
1998i09 3/14/99 58% 1999e12 2/20/00 79% 
1998e09 3/15/99 79% 1999e13 2/23/00 68% 
1998e10 3/20/99 76% 1999e14 2/27/00 77% 
1998e11 3/25/99 76% 1999e15A 3/3/00 81% 
1998i12 4/5/99 85% 1999e15 3/4/00 79% 
1998e12 4/6/99 77% 1999e16 3/8/00 76% 
1998i13 4/10/99 55% Final Outfall Cleanout 3/23/00 50% 
1998e13 4/11/99 63% Final Inlet Cleanout 3/26/00 72% 
1998d01 6/7/99 67%    

Bicycle Grate Closeout 9/27/99 67%    
TOTAL1  78%   80% 

1 Seasonal total: calculated by comparing the total volume and total non-floatable volume summed over all events for 
the season (listed above). 

*Midseason cleanout of Site 6 on October 19, 1999 

Table 6-5 shows the total percent recovery of each spike color at each outfall throughout the entire 
study.  Table 6-5 also shows the average total recovery of each spike color for each site.  Table 6-5 is 
useful in comparing relative spike recovery at the four sites. 
Outfalls at Site 1W and Site 8 experienced the highest spike recovery.  The Site 1W average 
recovery of spike colors placed during year 1 and year 2 of monitoring were 87 percent and 83 
percent, respectively.  The Site 8 average recovery of spike colors placed during year 1 and year 
2 of monitoring were 83 percent and 86 percent, respectively.  Outfalls at Site 6 had the lowest 
spike recovery, with average site recoveries of spike colors placed during year 1 and year 2 of 
monitoring of 59 percent and 76 percent, respectively.  The Site 1E average recovery of spike 
colors placed during year 1 and year 2 of monitoring were 73 percent and 74 percent, 
respectively.  
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Table 6–3 
SPIKE COLORS BY EVENT 

Spike Color Date Spiked Associated Storm Event Storm Event Date 

red 11/7/98 1998e01 11/8/98 
blue 11/27/98 1998e02 11/28/98 
yellow 11/30/98 1998e03 12/1/98 
brown 12/4/98 1998e04 (false start) 12/5/98 
pink 1/24/99 1998e05 1/25/99 
orange 2/8/99 1998e06 2/9/99 
green 2/18/99 1998e07 (false start) 2/19/99 
no spike no spike 1998e08 (false start) 3/5/99 
no spike no spike 1998e09 3/15/99 
purple 3/19/99 1998e10 3/20/99 
aqua green 3/24/99 1998e11 3/25/99 
maroon/fuschia 4/5/99 1998e12 4/6/99 
no spike no spike 1998e13 4/11/99 
blue dot hot pink 11/13/99 1999e01 (false start) 11/14/99 
no spike no spike 1999e02 (false start) 12/9/99 
no spike no spike 1999e03 12/31/99 
blue dot yellow 1/13/00 1999e04 (false start) 1/14/00 
no spike no spike 1999e05 1/25/00 
blue dot blue 1/29/00 1999e06 1/30/00 
blue dot red 2/4/00 1999e07 (false start) 2/5/00 
no spike no spike 1999e08 2/10/00 
blue dot orange 2/11/00 1999e09 2/12/00 
blue dot green 2/12/00 1999e10 2/13/00 
blue dot brown 2/15/00 1999e11 2/16/00 
blue dot purple 2/19/00 1999e12 2/20/00 
blue dot gold 2/22/00 1999e13 2/23/00 
blue dot silver 2/26/00 1999e14 2/27/00 
no spike no spike 1999e15A 3/3/00 
blue dot light pink 3/3/00 1999e15 3/4/00 
blue dot black 3/7/00 1999e16 3/8/00 
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Table 6-4 
NUMBER OF SPIKE ITEMS RECOVERED BY DATE RECOVERED AND ASSOCIATED EVENT 

Notes: 
Shaded boxes indicate spike items recovered during the first litter bag collection following the date spiked. 
*Total number of items available for recovery is 528 (22 items per outfall in 24 outfalls). 
**13 metal cans were recovered with only the blue dot portion of the spike visible. 
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11/7/98 401 363 1 20 3 1 1 1 8 1
11/27/98 349 325 20 1
11/30/98 412 145 237 12 5 1 1 1
12/4/98 425 395 21 4 1 2
1/24/99 437 209 169 32 10 1 1 1 10 1
2/8/99 422 374 3 18 2 5 2 3 6 3
2/18/99 434 21 307 21 11 7 7 3 22 8 1
3/19/99 419 82 141 69 78 16 13 7
3/24/99 369 193 81 69 1 7
4/5/99 403 337 26 15 1
11/13/99 323 80 14 51 19 78 13 1 5
1/13/00 392 110 1 130 48 2 41 6 3 1 1
1/29/00 446 61 243 55 18 29 1 1 6
2/4/00 432 292 61 44 1 5
2/11/00 474 355 7 78 5 1 2 2
2/12/00 422 52 173 151 9 1 2 1 8 3
2/15/00 374 168 171 4 1 1 7 1 1
2/19/00 369 341 1 1 3 5 1
2/22/00 449 392 3 5 5 9 2
2/26/00 477 209 171 52 12
3/3/00 485 390 27 1 1
3/7/00 461 416 1
various 13 11 1
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Table 6-5 
PERCENT OF TOTAL SPIKE MATERIAL RECOVERED 

AT EACH OUTFALL BY COLOR 

  Site 1E - Litter Pick-up 

  Control Outfalls Treatment Outfalls 

 
Spike Color 1-42 1-B110 1-B111 1-44 1-46 1-47 

Site Average 
by Color 

Red 91% 95% 82% 82% 91% 68% 85% 
Blue 55% 77% 64% 59% 68% 55% 63% 
Yellow 91% 95% 82% 59% 95% 59% 80% 
Brown 100% 82% 86% 86% 64% 45% 77% 
Pink 77% 77% 86% 64% 100% 9% 69% 
Orange 59% 91% 73% 64% 91% 77% 76% 
Green 73% 59% 100% 27% 100% 45% 67% 
Purple 95% 86% 59% 64% 100% 82% 81% 
aqua green 95% 100% 41% 36% 27% 82% 64% 

Ye
ar

  1
 S

pi
ke

 C
ol

or
s 

Maroon/fuschia 77% 0% 68% 86% 100% 100% 72% 

 Year 1 Average Recovery 81% 76% 74% 63% 84% 62% 73% 

blue dot hot pink 41% 59% 55% 68% 86% 45% 59% 
blue dot yellow 73% 68% 59% 73% 73% 55% 67% 
blue dot blue 86% 91% 68% 73% 77% 59% 76% 
blue dot red 86% 82% 77% 68% 86% 68% 78% 
blue dot orange 100% 91% 86% 45% 91% 82% 83% 
blue dot green 91% 64% 59% 82% 86% 64% 74% 
blue dot brown 77% 68% 64% 64% 82% 50% 67% 
blue dot purple 68% 73% 59% 50% 73% 9% 55% 
blue dot gold 64% 82% 82% 91% 82% 64% 77% 
blue dot silver 100% 91% 91% 86% 95% 86% 92% 
blue dot light pink 77% 100% 86% 91% 86% 55% 83% 

Ye
ar

  2
 S

pi
ke

 C
ol

or
s 

blue dot black 68% 91% 82% 68% 100% 45% 76% 

 Year 2 Average 
Recovery 

78% 80% 72% 72% 85% 57% 74% 

 Average Recovery of 
Spikes from Both Years 

79% 78% 73% 68% 84% 59% 74% 

**During some events, metal cans were recovered with only the blue dot portion of the spike visible. 
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Table 6-5 (continued) 
PERCENT OF TOTAL SPIKE MATERIAL RECOVERED  

AT EACH OUTFALL BY COLOR 

  Site 1W - Street Sweeping  

  Control Outfalls Treatment Outfalls  

 

Spike Color 1-50 1-51 1-52 1-58 1-59 1-60 

Site 
Average by 

Color 

Red 82% 91% 95% 95% 86% 77% 88% 
Blue 91% 86% 95% 86% 64% 64% 81% 
Yellow 95% 100% 100% 82% 86% 86% 92% 
Brown 91% 100% 91% 95% 100% 82% 93% 
Pink 59% 82% 100% 82% 86% 73% 80% 
Orange 95% 77% 86% 100% 100% 95% 92% 
Green 95% 100% 100% 91% 100% 91% 96% 
Purple 73% 73% 86% 100% 86% 86% 84% 
Aqua green 91% 45% 95% 95% 64% 86% 80% 

Ye
ar

 1 
Sp

ike
 C

ol
or

s 

Maroon/fuschia 82% 100% 77% 82% 77% 100% 86% 

 Year  1Average Recovery 85% 85% 93% 91% 85% 84% 87% 

Blue dot hot pink 55% 55% 73% 77% 59% 55% 62% 
Blue dot yellow 95% 82% 91% 68% 64% 91% 82% 
Blue dot blue 95% 100% 68% 77% 100% 86% 88% 
Blue dot red 77% 95% 91% 64% 91% 82% 83% 
Blue dot orange 100% 95% 95% 100% 86% 86% 94% 
Blue dot green 82% 86% 59% 82% 100% 64% 79% 
Blue dot brown 68% 86% 73% 77% 73% 91% 78% 
Blue dot purple 73% 77% 64% 73% 55% 82% 70% 
blue dot gold 100% 100% 82% 82% 86% 91% 90% 
blue dot silver 95% 95% 68% 86% 100% 82% 88% 
blue dot light pink 100% 82% 91% 100% 95% 82% 92% 

Ye
ar

 2 
Sp

ike
 C

ol
or

s 

blue dot black 95% 100% 86% 91% 86% 95% 92% 

 Year 2 Average Recovery 86% 88% 78% 81% 83% 82% 83% 

 

Average Recovery of 
Spikes from Both Years 

86% 87% 85% 86% 84% 83% 85% 

**During some events, metal cans were recovered with only the blue dot portion of the spike visible. 
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Table 6-5 (continued) 
PERCENT OF TOTAL SPIKE MATERIAL RECOVERED  

AT EACH OUTFALL BY COLOR 

  Site 6 - Modified Inlet  

  Control Outfalls Treatment Outfalls  

 

Spike Color 6-20C 6-20E 6-20G 6-20B 6-20F 6-20H 

Site 
Average by 

Color 

Red 32% 18% 91% 36% 64% 41% 47% 
Blue 41% 91% 82% 64% 45% 64% 64% 
Yellow 68% 59% 45% 14% 59% 41% 48% 
Brown 77% 68% 82% 50% 32% 50% 60% 
Pink 50% 100% 100% 27% 77% 100% 76% 
Orange 45% 86% 82% 55% 9% 50% 55% 
Green 55% 32% 77% 36% 50% 59% 52% 
Purple 55% 64% 68% 23% 100% 68% 63% 
Aqua green 32% 50% 95% 59% 82% 55% 62% 

Ye
ar

 1 
Sp

ike
 C

ol
or

s 

Maroon/fuschia 18% 55% 73% 100% 100% 36% 64% 

 Year 1 Average Recovery 85% 62% 80% 46% 62% 56% 59% 

Blue dot hot pink 27% 9% 64% 64% 50% 45% 43% 
Blue dot yellow 59% 50% 82% 59% 41% 45% 56% 
Blue dot blue 82% 91% 95% 77% 91% 60% 83% 
Blue dot red 68% 68% 82% 95% 77% 55% 74% 
Blue dot orange 91% 100% 100% 82% 91% 91% 92% 
Blue dot green 73% 55% 91% 82% 86% 73% 77% 
Blue dot brown 64% 73% 68% 73% 68% 45% 65% 
Blue dot purple 73% 77% 73% 68% 82% 73% 74% 
Blue dot gold 91% 77% 95% 73% 91% 82% 85% 
Blue dot silver 95% 100% 100% 86% 68% 86% 89% 
Blue dot light pink 100% 100% 82% 100% 77% 91% 92% 

Ye
ar

  2
 S

pi
ke

 C
ol

or
s 

Blue dot black 73% 68% 95% 95% 95% 95% 87% 

 Year 2 Average Recovery 86% 72% 86% 80% 77% 70% 76% 

 Average Recovery of 
Spikes from Both Years 

62% 68% 83% 65% 70% 64% 69% 

**During some events, metal cans were recovered with only the blue dot portion of the spike visible. 
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Table 6-5 (continued) 
PERCENT OF TOTAL SPIKE MATERIAL RECOVERED 

AT EACH OUTFALL BY COLOR 

  Site 8 - Bicycle Grate (1998/1999) and LID (1999/2000)  

  Control Outfalls Treatment Outfalls  

 
Spike Color 8-23C 8-24D 8-24E 8-24B 8-24F 8-B001 

Site Average 
by Color 

Red 91% 73% 86% 68% 100% 86% 84% 
Blue 82% 23% 59% 32% 64% 77% 56% 
Yellow 86% 95% 100% 91% 91% 86% 92% 
Brown 91% 91% 95% 91% 91% 91% 92% 
Pink 95% 100% 86% 100% 95% 86% 94% 
Orange 100% 91% 100% 95% 95% 95% 96% 
Green 100% 100% 100% 86% 82% 100% 95% 
Purple 95% 100% 82% 91% 82% 45% 83% 
aqua green 95% 100% 14% 64% 100% 50% 70% 

Ye
ar

  1
 S

pi
ke

 C
ol

or
s 

maroon/fuschia 100% 86% 91% 68% 18% 18% 64% 

 Year 1 Average Recovery 94% 86% 81% 79% 82% 74% 83% 

blue dot hot pink 82% 100% 77% 91% 100% 32% 80% 
blue dot yellow 95% 86% 91% 95% 95% 91% 92% 
blue dot blue 100% 82% 82% 100% 86% 86% 89% 
blue dot red 91% 91% 95% 91% 86% 95% 92% 
blue dot orange 64% 100% 82% 91% 91% 100% 88% 
blue dot green 77% 95% 82% 86% 91% 100% 89% 
blue dot brown 86% 59% 77% 77% 77% 59% 73% 
blue dot purple 73% 95% 82% 82% 73% 73% 80% 
blue dot gold 82% 91% 82% 82% 86% 100% 87% 
blue dot silver 91% 73% 95% 91% 100% 91% 90% 
blue dot light pink 86% 95% 95% 95% 95% 82% 92% 

Ye
ar

  2
 S

pi
ke

 C
ol

or
s 

blue dot black 95% 95% 100% 77% 95% 100% 94% 

 Year 2 Average Recovery 85% 88% 84% 90% 90% 81% 86% 

 Average Recovery of 
Spikes from Both Years 

89% 87% 84% 84% 86% 79% 85% 

**During some events, metal cans were recovered with only the blue dot portion of the spike visible. 
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Insight related to spike recovery percentages was gained during final inlet cleaning laboratory 
analysis.  Litter lab technicians indicated that spike materials had degraded substantially so that the 
original form, material, and markings were at times unrecognizable, particularly for cigarette butts, 
gum wrappers, and fabric.  This may partially explain lower than anticipated spike recovery results.  
In particular, the lowest overall spike recovery results at Site 6 may be explained by a higher 
potential for material degradation due to the high vegetation content (87 percent average per 
monitored event).  This is unlikely to affect results related to the BMPs tested during the LMPS 
because there is no reason to suspect that the rate of degradation would be different in treatment vs. 
control inlets. 
Table 6-6 shows the recovery of spike items by type for the LMPS monitoring period.  Recovery of 
each type of spike item ranged from 56% recovery of placed cigarette butts over the study to 93% 
recovery of both metal cans and plastic lids. 

6.4 EVENT LITTER DATA 
This section contains a summary of the event by event litter loads and storm-related characteristics 
from the control outfalls at each site during the two seasons of monitoring.  The data are useful to 
compare the litter rates between individual storm events, BMP sites, and seasons.   
Table 6-7 presents the amount of litter monitored during each trigger storm (for air-dried weight, 
volume, and count) from the sum of the three control outfalls and the sum of the three treatment 
outfalls at each site (normalized by area).  It should be noted that normalization by this method 
assumes a straight-line relationship between catchment size and litter load.  Data were also 
normalized by flow for the purpose of evaluating BMP effectiveness.  In addition to the storm 
event litter, rainfall volumes, maximum rainfall intensities, flow volumes, maximum flow rates, 
event durations, the antecedent dry days and antecedent rainfall are presented. 
The control sites are used to present litter data from ‘typical’ highway conditions.  The sites are 
similar in many ways including: drainage systems with one inlet directly connected to one outfall; 
location on fill slopes; catchment areas less than one acre; and each are in urban freeway settings.  
However, there are substantial variations in the litter loads between the sites. Site ADT and litter 
loads by weight and volume are presented in Table 6-8.  Comparison of ADTs, truck traffic and 
surrounding land use as well as litter load for these sites does not indicate a clear relationship.  
Surrounding land uses and types of vehicles (number of axles) were also compared to litter load on 
a cursory basis and no apparent trends were identified.  Differences between the site litter loads 
could be influenced by other factors that were not evaluated during the LMPS including different 
traffic patterns, different prevailing wind directions, and highway shoulder conditions. 
Observations from the litter data suggest that there were:  
• Similar seasonal rainfall and runoff volumes observed at all sites (within approximately 20%). 
• The largest amount of outfall litter at control areas was observed at Site 1-E, approximately 

14 kg/ac, 104 L/ac, and 14,000 pieces/ac of litter for the study, captured during trigger events 
from two rain seasons (October 1998 to April 2000). 

• The control outfalls at Sites 1-W and Site 6 had similar loads of litter and were about 25% less 
that site1E. 

• Site 8 had between one-third and one-half the loads compared to site 1E. 
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All sites had higher outfall litter loads for the second year of monitoring. 

0043155



SECTIONSIX Litter Characterization Data 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500AS6.DOC\1-FEB-06\SDG     6-23 
FINAL REPORT 

Table 6–6 
RECOVERY OF SPIKE ITEMS BY TYPE 

 
 

Spike Type 

Number of items 
placed, 

1998-1999 

Number of items 
placed, 

1999-2000 

Number of items 
recovered, 
1998-1999 

Number of items 
recovered, 
1999-2000 

 
Overall Percent 

Recovery 

Cigarette Butts 1200 1440 684 782 56% 
Fabric Scraps 480 576 340 472 77% 
Gum Wrappers 960 1149 690 909 76% 
Metal Cans 480 576 413 573 93% 
Plastic Lids 240 287 205 287 93% 
Poker Chips 240 288 185 288 90% 
Popsicle Sticks 480 576 408 562 92% 
Styrofoam 720 864 585 854 91% 
Tongue Depressors 480 576 351 576 88% 
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EVENT 
NUMBER

EVENT 
DATE

DRY 
WEIGHT*

 

VOLUME* COUNT* RAIN 
VOLUME**

 

MAX RAIN 
INTENSITY**

 

FLOW 
VOLUME**

 

MAX 
FLOW 
RATE**

EVENT 
DURATION**

 

ANT. DRY 
DAYS** 

 (g/ac)  (ml/ac)  (#/ac)  (in)  (in/hr)  (in) (cfs)  (hours)  (days)

1ESite

Control

ANT. 
RAIN** 

 (in)

Table 6-7
EVENT LITTER DATA - NORMALIZED BY AREA

Litter Pickup

11/08/1998 1055 13936 1654 1.07 0.71 5:500.6 0.153 -1998e01 -
11/28/1998 939 8305 968 0.29 0.16 3:260.3 0.239 201998e02 0
12/01/1998 6 108 25 0.17 0.06 4:420.15 0.01 31998e03 0
01/25/1999 139 2627 236 0.51 0.28 7:040.3 0.042 51998e05 0.4
02/09/1999 680 4507 854 0.35 0.19 5:151.8 0.29 51998e06 0.3
03/15/1999 911 6994 1145 0.58 0.34 3:472.4 0.202 341998e09 0
03/20/1999 2 33 25 0.18 0.06 3:580.15 0.007 51998e10 0
03/25/1999 465 5414 337 0.58 0.32 11:590.6 0.067 51998e11 0
04/06/1999 361 2352 635 0.41 0.18 5:250.6 0.018 121998e12 0
04/11/1999 107 1285 288 1.44 0.93 11:010.6 0.109 41998e13 0.7
12/31/1999 0 0 0 0.04 0 0:510.37 - 531999e03 0.09
01/25/2000 130 2237 269 0.57 0.18 18:440.6 0.016 781999e05 0
01/30/2000 0 0 0 0.23 0.06 6:310.15 0.01 51999e06 0.07
02/10/2000 1463 11352 1214 0.3 0.16 2:451.8 0.153 111999e08 0
02/12/2000 1102 8962 1368 0.52 0.28 2:201.2 - 21999e09 0
02/13/2000 0 0 0 0.35 0.16 16:420.1 0.008 11999e10 0
02/16/2000 110 1021 220 0.54 0.29 16:171.2 0.092 21999e11 0
02/20/2000 4217 23530 2966 2.33 1.55 34:313.4 - 41999e12 0
02/23/2000 867 4025 583 1.16 0.73 10:322.4 - 21999e13 0
02/27/2000 49 619 97 0.16 0.06 01:530.2 0.019 41999e14 0
03/04/2000 648 3373 582 1.79 1.2 30:172.4 0.271 11999e15 0
03/03/2000 166 1241 334 0.35 0.14 3:381.2 0.037 51999e15A 0.01
03/08/2000 552 2292 477 0.86 0.44 08:530.6 0.079 21999e16 0

13970 104213 14278 14.78 8.48 - - ---

*sum of three litter outfalls for the
**flow and rainfall measured at outfall

Control
1-42

-

ADT for Freeway Section -211300

9305 58652 8111

-

-

4664 45561 6167 5.58

9.2 -

- 3.23

5.25 - - - -

- - - -1998-99 
Subtotal
1999-00 
Subtotal

Total

Caltrans LMPS

FINAL REPORT

T:\ENV\LJM\LMPS\LMPS.MDB\30-Jun-00\SDG
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EVENT 
NUMBER

EVENT 
DATE

DRY 
WEIGHT*

 

VOLUME* COUNT* RAIN 
VOLUME**

 

MAX RAIN 
INTENSITY**

 

FLOW 
VOLUME**

 

MAX 
FLOW 
RATE**

EVENT 
DURATION**

 

ANT. DRY 
DAYS** 

 (g/ac)  (ml/ac)  (#/ac)  (in)  (in/hr)  (in) (cfs)  (hours)  (days)

1ESite

Treatment

ANT. 
RAIN** 

 (in)

Table 6-7
EVENT LITTER DATA - NORMALIZED BY AREA

Litter Pickup

11/08/1998 535 9084 851 1.1 0.61 5:160.6 0.125 -1998e01 -
11/28/1998 534 5132 555 0.27 0.04 3:281.8 0.083 201998e02 0
12/01/1998 5 119 18 0.2 0.03 4:370.2 0.008 31998e03 0
01/25/1999 253 1974 347 0.52 0.34 6:550.3 0.055 51998e05 0.4
02/09/1999 662 3337 676 0.35 0.2 5:031.8 0.173 51998e06 0.3
03/15/1999 595 4472 743 0.61 0.31 3:482.4 0.115 341998e09 0
03/20/1999 1 16 15 0.17 0.02 3:370.15 0.005 51998e10 0
03/25/1999 156 1139 286 0.58 0.28 11:590.6 0.047 51998e11 0
04/06/1999 407 3112 418 0.37 0.15 5:140.12 0.02 121998e12 0
04/11/1999 171 960 277 1.52 1.05 10:520.6 0.132 41998e13 0.7
12/31/1999 0 0 0 0.04 0 0:580.2 0.004 531999e03 0.14
01/25/2000 2 124 22 0.58 0.12 18:270.3 0.011 781999e05 0.01
01/30/2000 0 0 0 0.22 0.02 6:150.15 0.006 51999e06 0.09
02/10/2000 1498 10444 1208 0.32 0.08 2:462.4 0.094 111999e08 0
02/12/2000 1077 4624 842 0.53 0.28 2:231.2 0.135 21999e09 0
02/13/2000 0 0 0 0.38 0.09 16:080.12 0.011 11999e10 0
02/16/2000 55 420 149 0.5 0.22 16:011.2 0.029 21999e11 0
02/20/2000 2111 9188 1301 2.43 1.42 34:423 0.327 41999e12 0
02/23/2000 683 2224 434 1.12 0.76 10:251.8 0.122 21999e13 0
02/27/2000 26 356 74 0.18 0.05 01:360.2 0.024 41999e14 0
03/04/2000 282 904 382 1.76 1.1 30:101.8 0.161 11999e15 0
03/03/2000 196 1020 228 0.36 0.15 4:050.6 0.055 51999e15A 0
03/08/2000 577 3032 761 0.94 0.58 08:431.2 0.122 21999e16 0

9828 61682 9586 15.05 7.9 - - ---

*sum of three litter outfalls for the
**flow and rainfall measured at outfall

Treatment
1-46

-

ADT for Freeway Section -211300

6508 32336 5399

-

-

3320 29346 4186 5.69

9.36 -

- 3.03

4.87 - - - -

- - - -1998-99 
Subtotal
1999-00 
Subtotal

Total

Caltrans LMPS

FINAL REPORT

T:\ENV\LJM\LMPS\LMPS.MDB\30-Jun-00\SDG
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SECTIONSIX Litter Characterization Data 

EVENT 
NUMBER

EVENT 
DATE

DRY 
WEIGHT*

 

VOLUME* COUNT* RAIN 
VOLUME**

 

MAX RAIN 
INTENSITY**

 

FLOW 
VOLUME**

 

MAX 
FLOW 
RATE**

EVENT 
DURATION**

 

ANT. DRY 
DAYS** 

 (g/ac)  (ml/ac)  (#/ac)  (in)  (in/hr)  (in) (cfs)  (hours)  (days)

1WSite

Control

ANT. 
RAIN** 

 (in)

Table 6-7
EVENT LITTER DATA - NORMALIZED BY AREA

Street Sweeping

11/08/1998 670 11277 1214 0.95 0.52 5:400.6 0.124 -1998e01 -
11/28/1998 711 5948 835 0.26 0.09 2:391.8 0.142 201998e02 0
12/01/1998 12 173 44 0.2 0.06 4:390.2 0.013 31998e03 0
01/25/1999 370 7702 769 0.5 0.24 7:020.2 0.04 51998e05 1.2
02/09/1999 402 2804 690 0.36 0.15 5:131.8 0.299 51998e06 0.7
03/15/1999 451 3999 715 0.59 0.3 3:461.8 0.261 341998e09 0
03/20/1999 11 88 43 0.17 0.05 3:510.15 0.009 51998e10 0
03/25/1999 90 873 181 0.55 0.26 7:061.2 0.05 51998e11 0.1
04/06/1999 334 2034 497 0.28 0.14 4:060.15 0.025 121998e12 0
04/11/1999 132 990 235 1.36 0.8 10:570.6 0.109 41998e13 0.6
12/31/1999 0 0 0 0.04 0 0:290.3 0.003 531999e03 0.15
01/25/2000 286 3319 412 0.52 0.18 18:350.3 0.026 781999e05 0.01
01/30/2000 0 0 0 0.18 0.05 5:560.1 0.015 51999e06 0.09
02/10/2000 2194 17379 2144 0.32 0.14 3:301.8 0.268 111999e08 0
02/12/2000 699 5085 1018 0.51 0.34 2:151.2 0.305 21999e09 0
02/13/2000 0 0 0 0.28 0.15 16:160.08 0.014 11999e10 0
02/16/2000 80 452 112 0.48 0.24 15:581.2 0.034 21999e11 .01
02/20/2000 2172 9500 1518 2.29 1.47 34:293 0.439 41999e12 0
02/23/2000 408 1254 285 1.05 0.69 10:201.8 0.189 21999e13 0
02/27/2000 42 577 105 0.18 0.07 01:570.2 0.032 41999e14 0
03/04/2000 211 1077 360 1.58 1.1 31:071.2 0.181 11999e15 0
03/03/2000 120 915 284 0.34 0.16 4:040.6 0.064 51999e15A 0
03/08/2000 292 1492 560 0.8 0.55 08:131.2 0.15 21999e16 0

9688 76935 12020 13.79 7.75 - - ---

*sum of three litter outfalls for the
**flow and rainfall measured at outfall

Control
1-52

-

ADT for Freeway Section -211300

6504 41048 6797

-

-

3184 35886 5223 5.22

8.57 -

- 2.61

5.14 - - - -

- - - -1998-99 
Subtotal
1999-00 
Subtotal

Total

Caltrans LMPS

FINAL REPORT

T:\ENV\LJM\LMPS\LMPS.MDB\30-Jun-00\SDG
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SECTIONSIX Litter Characterization Data 

EVENT 
NUMBER

EVENT 
DATE

DRY 
WEIGHT*

 

VOLUME* COUNT* RAIN 
VOLUME**

 

MAX RAIN 
INTENSITY**

 

FLOW 
VOLUME**

 

MAX 
FLOW 
RATE**

EVENT 
DURATION**

 

ANT. DRY 
DAYS** 

 (g/ac)  (ml/ac)  (#/ac)  (in)  (in/hr)  (in) (cfs)  (hours)  (days)

1WSite

Treatment

ANT. 
RAIN** 

 (in)

Table 6-7
EVENT LITTER DATA - NORMALIZED BY AREA

Street Sweeping

11/08/1998 1338 12542 1207 1.04 0.84 4:571.2 0.193 -1998e01 -
11/28/1998 495 6847 747 0.29 0.2 3:251.8 0.31 201998e02 0
12/01/1998 13 110 28 0.19 0.09 4:540.15 0.024 31998e03 0
01/25/1999 144 2165 311 0.51 0.43 7:140.2 0.068 51998e05 1.2
02/09/1999 566 2283 603 0.37 0.24 5:152.4 0.362 51998e06 0.7
03/15/1999 715 4120 955 0.61 0.45 3:502.4 0.327 341998e09 0
03/20/1999 5 64 45 0.18 0.09 4:050.2 0.017 51998e10 0
03/25/1999 152 1844 370 0.57 0.36 7:111.2 0.169 51998e11 0.1
04/06/1999 259 2452 509 0.31 0.2 4:300.15 0.022 121998e12 0
04/11/1999 63 490 200 1.43 1.1 11:430.6 0.15 41998e13 0.6
12/31/1999 0 0 0 0.05 0.02 0:500.6 0.018 531999e03 0.2
01/25/2000 91 1020 194 0.54 0.37 18:400.6 0.03 781999e05 0.01
01/30/2000 39 446 47 0.2 0.11 5:580.15 0.021 51999e06 0.13
02/10/2000 2881 14248 2260 0.32 0.21 2:452.4 0.253 111999e08 0
02/12/2000 851 3426 861 0.51 0.4 2:211.2 0.278 21999e09 0
02/13/2000 0 0 0 0.31 0.26 16:230.09 0.016 11999e10 0
02/16/2000 139 896 230 0.52 0.4 16:101.2 0.146 21999e11 0
02/20/2000 5369 15010 3723 2.26 1.9 34:194.2 1.2 41999e12 0
02/23/2000 315 1005 212 1.14 0.89 10:182.4 0.316 21999e13 0
02/27/2000 12 173 31 0.16 0.09 01:390.2 0.029 41999e14 0
03/04/2000 290 1139 270 1.72 1.64 30:131.8 0.439 11999e15 0
03/03/2000 172 1193 309 0.33 0.26 4:050.6 0.139 51999e15A 0
03/08/2000 77 550 177 0.81 0.69 10:160.6 0.161 21999e16 0

13990 72022 13288 14.37 11.24 - - ---

*sum of three litter outfalls for the
**flow and rainfall measured at outfall

Treatment
1-58

-

ADT for Freeway Section -211300

10238 39104 8314

-

-

3751 32918 4974 5.5

8.87 -

- 4

7.24 - - - -

- - - -1998-99 
Subtotal
1999-00 
Subtotal

Total

Caltrans LMPS

FINAL REPORT

T:\ENV\LJM\LMPS\LMPS.MDB\30-Jun-00\SDG
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SECTIONSIX Litter Characterization Data 

EVENT 
NUMBER

EVENT 
DATE

DRY 
WEIGHT*

 

VOLUME* COUNT* RAIN 
VOLUME**

 

MAX RAIN 
INTENSITY**

 

FLOW 
VOLUME**

 

MAX 
FLOW 
RATE**

EVENT 
DURATION**

 

ANT. DRY 
DAYS** 

 (g/ac)  (ml/ac)  (#/ac)  (in)  (in/hr)  (in) (cfs)  (hours)  (days)

6Site

Control

ANT. 
RAIN** 

 (in)

Table 6-7
EVENT LITTER DATA - NORMALIZED BY AREA

Modified Inlet

11/08/1998 417 8763 783 0.69 0.45 4:600.6 0.133 -1998e01 -
11/28/1998 680 7476 822 0.33 0.14 2:130.6 0.133 201998e02 0
12/01/1998 6 78 11 0.09 0 1:570.06 - 31998e03 0
01/25/1999 197 2893 336 0.36 0.18 6:240.2 0.06 51998e05 0.7
02/09/1999 375 2788 536 0.45 0.29 8:070.6 0.104 41998e06 1.4
03/15/1999 608 5078 904 0.5 0.34 4:040.6 0.172 341998e09 0
03/20/1999 3 26 9 0.08 0.01 3:480.1 - 51998e10 0
03/25/1999 4 58 5 0.14 0.03 5:040.15 0.009 51998e11 0
04/06/1999 227 1570 406 0.79 0.74 8:300.6 0.144 51998e12 0.6
04/11/1999 404 662 144 0.96 0.78 13:420.3 0.068 41998e13 0.3
12/31/1999 383 2881 472 0.16 0.02 6:450.6 0.051 531999e03 0.06
01/24/2000 387 3037 644 0.78 0.33 21:570.2 0.066 251999e05 0.01
01/30/2000 127 1222 288 0.24 0.07 5:190.3 0.051 51999e06 0.12
02/10/2000 1578 6837 1090 0.52 0.25 9:591.8 0.278 111999e08 0
02/12/2000 254 1686 359 0.4 0.22 1:560.6 0.115 21999e09 0
02/13/2000 30 148 53 0.32 0.08 16:390.3 0.031 11999e10 0
02/16/2000 323 1730 301 0.72 0.43 16:490.6 0.076 21999e11 0
02/20/2000 1403 6700 784 2.61 1.5 34:533 0.788 41999e12 0
02/23/2000 296 1685 376 1.23 0.87 09:221.8 0.333 21999e13 0
02/27/2000 76 756 101 0.19 0.11 02:250.15 0.047 41999e14 0
03/04/2000 75 615 167 1.56 0.78 33:110.6 0.089 11999e15 0
03/03/2000 280 2189 458 0.54 0.3 2:461.2 0.146 51999e15A 0.01
03/08/2000 302 2630 427 1.22 0.85 08:521.2 0.294 31999e16 0.08

8437 61506 9476 14.88 8.77 - - ---

*sum of three litter outfalls for the
**flow and rainfall measured at outfall

Control
6-20E

-

ADT for Freeway Section -216600

5515 32116 5519

-

-

2922 29391 3957 4.39

10.49 -

- 2.96

5.81 - - - -

- - - -1998-99 
Subtotal
1999-00 
Subtotal

Total

Caltrans LMPS

FINAL REPORT

T:\ENV\LJM\LMPS\LMPS.MDB\30-Jun-00\SDG
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SECTIONSIX Litter Characterization Data 

EVENT 
NUMBER

EVENT 
DATE

DRY 
WEIGHT*

 

VOLUME* COUNT* RAIN 
VOLUME**

 

MAX RAIN 
INTENSITY**

 

FLOW 
VOLUME**

 

MAX 
FLOW 
RATE**

EVENT 
DURATION**

 

ANT. DRY 
DAYS** 

 (g/ac)  (ml/ac)  (#/ac)  (in)  (in/hr)  (in) (cfs)  (hours)  (days)

6Site

Treatment

ANT. 
RAIN** 

 (in)

Table 6-7
EVENT LITTER DATA - NORMALIZED BY AREA

Modified Inlet

11/08/1998 574 8389 676 0.67 0.39 4:100.6 0.109 -1998e01 -
11/28/1998 787 10554 965 0.32 0.12 2:110.6 0.115 201998e02 0
12/01/1998 0 0 0 0.08 0 2:190.06 - 31998e03 0
01/25/1999 276 3770 466 0.36 0.16 6:320.2 0.045 51998e05 0.7
02/09/1999 140 1053 214 0.42 0.22 7:020.6 0.174 41998e06 1.4
03/15/1999 447 3269 632 0.48 0.26 4:060.6 0.332 341998e09 0
03/20/1999 9 61 22 0.06 0 3:490.1 - 51998e10 0
03/25/1999 0 0 0 0.14 0.02 5:170.08 0.007 51998e11 0
04/06/1999 143 661 172 0.76 0.33 8:330.6 0.155 51998e12 0.6
04/11/1999 78 296 127 0.94 0.58 13:140.3 0.073 41998e13 0.3
12/31/1999 259 2135 472 0.17 0.03 6:511.2 0.081 531999e03 0.05
01/24/2000 336 2845 520 0.79 0.38 21:310.2 0.066 251999e05 0.01
01/30/2000 159 1182 347 0.24 0.08 5:140.3 0.057 51999e06 0.11
02/10/2000 730 3311 525 0.51 0.26 9:532.4 0.299 111999e08 0
02/12/2000 197 1075 201 0.4 0.24 2:250.6 0.128 21999e09 0
02/13/2000 6 41 30 0.34 0.06 17:140.3 0.023 11999e10 0
02/16/2000 413 2068 287 0.74 0.44 16:180.6 0.083 21999e11 0
02/20/2000 1007 4615 573 2.57 1.65 34:473 1.042 41999e12 0
02/23/2000 233 824 200 1.21 1.03 10:011.8 0.392 21999e13 0
02/27/2000 38 584 89 0.19 0.11 02:000.2 0.049 41999e14 0
03/04/2000 45 291 80 1.55 0.88 33:070.6 0.103 11999e15 0
03/03/2000 265 1601 353 0.53 0.33 2:461.8 0.174 51999e15A 0
03/08/2000 195 1402 353 1.23 0.92 10:211.2 0.338 31999e16 0.08

6336 50027 7305 14.7 8.49 - - ---

*sum of three litter outfalls for the
**flow and rainfall measured at outfall

Treatment
6-20F

-

ADT for Freeway Section -216600

3882 21974 4030

-

-

2454 28054 3275 4.23

10.47 -

- 2.08

6.41 - - - -

- - - -1998-99 
Subtotal
1999-00 
Subtotal

Total

Caltrans LMPS
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EVENT 
NUMBER

EVENT 
DATE

DRY 
WEIGHT*

 

VOLUME* COUNT* RAIN 
VOLUME**

 

MAX RAIN 
INTENSITY**

 

FLOW 
VOLUME**

 

MAX 
FLOW 
RATE**

EVENT 
DURATION**

 

ANT. DRY 
DAYS** 

 (g/ac)  (ml/ac)  (#/ac)  (in)  (in/hr)  (in) (cfs)  (hours)  (days)

8Site

Control

ANT. 
RAIN** 

 (in)

Table 6-7
EVENT LITTER DATA - NORMALIZED BY AREA

Bicycle Grate/LID

11/08/1998 466 4540 485 0.45 0.15 4:220.12 0.077 -1998e01 -
11/28/1998 461 3016 266 0.85 0.53 11:034.2 0.137 201998e02 0
12/01/1998 113 545 57 0.25 0.09 3:460.15 0.036 31998e03 0
01/25/1999 234 2287 202 0.41 0.18 5:430.6 0.048 51998e05 0.5
02/09/1999 54 534 148 0.29 0.1 7:040.6 - 41998e06 1.3
03/15/1999 321 1594 332 0.46 0.23 3:511.2 0.225 341998e09 0
03/20/1999 57 394 97 0.21 0.07 4:320.3 0.036 51998e10 0
03/25/1999 53 212 98 0.2 0.07 3:500.15 0.038 51998e11 0
04/06/1999 328 992 240 0.98 0.63 23:581.8 - 51998e12 0.1
04/11/1999 39 288 92 1.09 0.66 12:390.3 0.082 41998e13 0
12/31/1999 687 4003 697 0.24 0.05 4:190.6 0.086 531999e03 0.03
01/25/2000 487 3011 447 0.55 0.19 18:230.6 0.105 251999e05 0.01
01/30/2000 13 143 30 0.15 0.01 5:130.05 0.012 51999e06 0.11
02/10/2000 173 1409 240 0.27 0.1 3:481.2 0.177 111999e08 0
02/12/2000 311 1022 173 0.65 0.39 5:201.2 0.339 21999e09 0
02/13/2000 0 0 0 0.33 0.04 17:390.12 0.016 11999e10 0
02/16/2000 142 615 158 0.74 0.5 15:571.2 0.268 21999e11 0
02/20/2000 286 1560 291 2.35 1.8 31:472.4 0.628 41999e12 0
02/23/2000 353 1063 188 1.49 1.05 09:483 0.918 21999e13 0
02/27/2000 44 420 45 0.19 0.15 02:070.3 0.092 41999e14 0
03/04/2000 23 184 52 1.59 0.95 24:161.2 0.197 11999e15 0
03/03/2000 125 481 153 0.45 0.25 2:311.8 0.233 51999e15A 0
03/07/2000 77 357 107 0.86 0.54 11:091.2 0.014 31999e16 0.01

4848 28671 4597 15.05 8.73 - - ---

*sum of three litter outfalls for the
**flow and rainfall measured at outfall

Control
8-23C

-

ADT for Freeway Section -227100

2720 14269 2580

-

-

2128 14402 2017 5.19

9.86 -

- 2.71

6.02 - - - -

- - - -1998-99 
Subtotal
1999-00 
Subtotal

Total

Caltrans LMPS
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SECTIONSIX Litter Characterization Data 

EVENT 
NUMBER

EVENT 
DATE

DRY 
WEIGHT*

 

VOLUME* COUNT* RAIN 
VOLUME**

 

MAX RAIN 
INTENSITY**

 

FLOW 
VOLUME**

 

MAX 
FLOW 
RATE**

EVENT 
DURATION**

 

ANT. DRY 
DAYS** 

 (g/ac)  (ml/ac)  (#/ac)  (in)  (in/hr)  (in) (cfs)  (hours)  (days)

8Site

Treatment

ANT. 
RAIN** 

 (in)

Table 6-7
EVENT LITTER DATA - NORMALIZED BY AREA

Bicycle Grate/LID

11/08/1998 462 4561 870 0.45 0.18 4:430.6 0.058 -1998e01 -
11/28/1998 503 3436 375 0.85 0.76 11:063 0.988 201998e02 0
12/01/1998 109 516 68 0.26 0.08 4:050.15 0.048 31998e03 0
01/25/1999 137 1330 189 0.37 0.17 5:310.3 0.035 51998e05 0.5
02/09/1999 67 322 146 0.29 0.15 7:040.6 0.08 41998e06 1.3
03/15/1999 440 2524 570 0.46 0.22 3:500.6 0.157 341998e09 0
03/20/1999 49 319 107 0.19 0.05 4:530.2 0.012 51998e10 0
03/25/1999 51 296 64 0.2 0.06 5:330.12 0.012 51998e11 0
04/06/1999 238 883 183 0.98 0.59 23:581.8 0.212 51998e12 0.1
04/11/1999 48 258 110 1.09 0.61 12:340.6 0.056 41998e13 0
12/31/1999 191 990 268 0.29 0.13 4:230.6 - 531999e03 0.03
01/25/2000 199 1020 315 0.55 0.12 18:200.6 0.033 251999e05 0
01/30/2000 1 17 7 0.15 0.01 5:280.2 0.003 51999e06 0.03
02/10/2000 156 788 240 0.19 0.1 4:030.6 0.057 111999e08 0
02/12/2000 358 1732 235 0.62 0.31 5:081.2 0.097 21999e09 0
02/13/2000 0 0 0 0.33 0.08 17:390.15 0.01 11999e10 0
02/16/2000 185 689 146 0.78 0.49 15:561.2 0.086 21999e11 0
02/20/2000 1550 5662 357 2.35 1.7 32:221.2 0.135 41999e12 0
02/23/2000 736 2311 214 1.49 1.02 10:002.4 0.049 21999e13 0
02/27/2000 0 0 0 0.19 0.13 02:060.3 0.021 41999e14 0
03/04/2000 96 434 85 1.59 1.04 26:511.2 0.047 11999e15 0
03/03/2000 118 689 207 0.5 0.21 2:321.2 0.043 51999e15A 0
03/07/2000 115 603 135 0.86 0.41 11:221.2 0.039 31999e16 0.01

5808 29381 4889 15.03 8.62 - - ---

*sum of three litter outfalls for the
**flow and rainfall measured at outfall

Treatment
8-B001

-

ADT for Freeway Section -227100

3705 14934 2208

-

-

2103 14447 2681 5.14

9.89 -

- 2.87

5.75 - - - -

- - - -1998-99 
Subtotal
1999-00 
Subtotal

Total

Caltrans LMPS
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T:\ENV\LJM\LMPS\LMPS.MDB\30-Jun-00\SDG
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Table 6–8 
COMPARISON OF SITE AADT TO CONTROL OUTFALL LITTER LOADS(1) 

   Litter Loads         

Site Rte Postmile 

Average 
Annual Air-

Dried 
Weight 
(kg/ac) 

Average 
Annual 
Volume 

(l/ac) Rank 

Average 
Annual Gross 
Pollutants(2) 

(kg/ac) 
AADT Rank 

% Non-
Truck %Truck 

% 2 and 3  
Axle Trucks 

% 4 and 5  
Axle Trucks 

Surrounding 
Land Use 

Site 1E/1W ( PM 12.30-12.87) 
1W 105 13.47 5.3 43 2 90 216000 3 90% 10% 6% 4% Residential 

1E 105 13.47 7.5 58 1 115 216000 3 90% 10% 6% 4% Residential 

Site 6 (PM 15.12-15.58) 

6 60 15.93 5.3 39 3 185 236000 2 89% 11% 5% 6% Residential 

Site 8 (PM 5.60-5.95) 

8 60 5.89 3.1 18 4 58 238000 1 90% 10% 5% 4% Commercial 

(1) Loads represent total outfall litter monitored for trigger storms and litter collected from non-trigger events. 
(2) Average annual gross pollutant load represents the average annual total wet weight of litter and vegetation collected from trigger and non-trigger events. 
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7.1 BMP EFFECTIVENESS 
This section evaluates the performance of the five BMPs used in the LMPS based on litter 
monitoring results.  Performances are evaluated by calculating the reduction in litter reaching the 
drainage system outfalls where BMPs are implemented/enhanced (treatment outfalls), as 
compared to litter collected in the control outfalls.   

This section also presents the annual data from the monitoring, explains the performance 
analysis methodology, and then presents results for area-normalized and flow-normalized data.  
To allow relative comparisons between the outfalls and sites, litter data from each outfall were 
normalized by unit area of the outfall catchment (i.e. presented in weight, volume, or items of 
litter per acre).  In addition, the data were normalized by flow (i.e., presented in weight, volume, 
or items of litter per liter of storm water).  Both area-normalized and flow-normalized data were 
used to assess BMP effectiveness.  There are three times as many data points for the area-
normalized data as only one treatment control pair was monitored for flow at each BMP site.  
The area-normalized and flow-normalized analyses are discussed separately in this section. 

Discussion and implications of the results are presented in Section 8. 

7.1.1 Collected Field Data Summary 
Tables 7-1 and 7-2 present the seasonal total litter without normalization at each of the outfalls 
for litter air-dried weight, volume, and the number of items.  The totals are a combination of 
litter collected during storm events and litter collection bags that were cleared either for false 
starts or non-monitored events (when there was not enough rainfall for a defined event).  In 
addition, the outfall catchment areas, rainfall, and outfall flow volumes are presented.  See Table 
4-4 for an explanation of the rainfall and flow totals.  The monitored litter for each outfall 
presented in Tables 7-1 and 7-2 are derived from different catchment areas and different flow 
volumes (as shown in the tables).  

7.1.2 Cumulative Monitoring Results 
Plots were prepared for the four study sites to illustrate the litter measured during the monitoring 
period in both the treatment and control outfalls.  The plots show the cumulative quantity of litter 
monitored during individual events at each of the outfalls, normalized by area.  These are 
presented for each parameter that was investigated (i.e. litter air-dried weight, litter volume, and 
litter count). 

Figure 7-1 is an example of the cumulative plots; the remainder of the plots are presented in 
Appendix J.  The plots illustrate the litter collected at the monitored outfalls, as well as litter 
collected from the inlet catch basin during, and at the conclusion of, the monitoring period.  
Close examination of the plots allows a visual QA step that quickly identifies where appreciable 
differences in litter discharges are monitored, either between outfalls or events.  
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Table 7-1  
1998/1999 STORM SEASON 

YEAR 1 LITTER MONITORING RESULTS(2) 

Site 
Outfall 

Pair 
Outfall 
Type Outfall 

Catchment 
Area (ac) 

Rainfall1 
(inches) 

Flow 
Volumes1 

(cf) 
Litter Air Dried 

Weight (kg) 

Litter 
Volume 
(liters) 

Litter 
Item 

Count 
1E P1 Control 1-B110 0.46   2.8 23.2 3492 

  Treatment 1-47 0.43   2.1 17.3 2626 
Litter P2 Control 1-42 0.32 7.56 6485 2.0 20.5 2690 

Pick-Up  Treatment 1-46 0.38 8.21 7370 1.0 9.5 1180 
 P3 Control 1-B111 0.40   1.9 24.2 2946 
  Treatment 1-44 0.44   1.9 16.2 2574 

1W P1 Control 1-52 0.43 7.75 8465 1.3 12.5 2105 
  Treatment 1-58 0.37 8.38 11255 2.2 14.8 2080 

Street P2 Control 1-50 0.40   1.7 18.4 2645 
Sweeping  Treatment 1-59 0.32   1.6 13.9 2172 

 P3 Control 1-51 0.41   1.7 23.5 2884 
  Treatment 1-60 0.32   1.2 13.5 2271 
6 P1 Control 6-20G 0.51   2.6 22.1 4007 
  Treatment 6-20H 0.64   3.3 30.9 4009 

Modified P2 Control 6-20E 0.42 7.43 6948 1.8 16.8 2695 
Inlet  Treatment 6-20F 0.42 7.27 7732 2.2 18.7 2273 

Grate P3 Control 6-20C 0.42   2.5 23.1 2849 
  Treatment 6-20B 0.42   1.5 15.3 2226 
8 P1 Control 8-23C 0.62 6.98 12113 2.0 10.6 1398 
  Treatment 8-B001 0.32 7.00 5695 0.8 5.3 1062 

Bicycle P2 Control 8-24D 0.62   2.3 13.9 2326 
Grate  Treatment 8-24B 0.42   1.8 13.0 2197 

 P3 Control 8-24E 0.58   2.0 14.5 1921 
  Treatment 8-24F 0.91   2.7 18.5 3288 

(1) See Table 4-4 for explanations of the flow and rainfall totals. 
(2) Total outfall litter monitored for trigger storms and litter collected from non-trigger events. 
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Table 7-2  
1999/2000 STORM SEASON 

YEAR 2 LITTER MONITORING RESULTS(2) 

Site 
Outfall 

Pair 
Outfall 
Type Outfall 

Catchment 
Area (ac) 

Rainfall1 
(inches) 

Flow 
Volumes1 

(cf) 
Litter Air Dried 

Weight (kg) 

Litter 
Volume 
(liters) 

Litter 
Item 

Count 

1E P1 Control 1-B110 0.46   3.3 20.0 3351 
  Treatment 1-47 0.43   3.0 14.5 2967 

Litter P2 Control 1-42 0.32 9.76 7877 2.7 18.7 2663 
Pick-Up  Treatment 1-46 0.38 10.08 8953 1.0 5.1 977 

 P3 Control 1-B111 0.40   4.9 30.5 3565 
  Treatment 1-44 0.44   4.2 22.6 3021 

1W P1 Control 1-52 0.43 9.29 10282 2.1 12.9 2154 
  Treatment 1-58 0.37 9.62 12921 3.3 14.2 2487 

Street P2 Control 1-50 0.40   3.4 16.4 3156 
Sweeping  Treatment 1-59 0.32   3.8 11.5 2718 

 P3 Control 1-51 0.41   2.9 23.1 3277 
  Treatment 1-60 0.32   3.7 15.6 3501 
6 P1 Control 6-20G 0.51   3.2 17.6 3314 
  Treatment 6-20H 0.64   2.8 16.1 3184 

Modified P2 Control 6-20E 0.42 11.06 10417 2.0 11.6 1850 
Inlet  Treatment 6-20F 0.42 10.98 11593 1.5 7.8 1414 

Grate P3 Control 6-20C 0.42   2.2 14.1 2287 
  Treatment 6-20B 0.42   1.5 9.1 1443 
8 P1 Control 8-23C 0.62 10.22 17841 1.7 8.9 1445 
  Treatment 8-B001 0.18 10.37 4722 0.7 3.9 422 

LID P2 Control 8-24D 0.62   0.8 3.5 764 
  Treatment 8-24B 0.42   1.5 6.5 1152 
 P3 Control 8-24E 0.58   2.4 13.6 2512 
  Treatment 8-24F 0.91   3.5 13.8 1858 

(1) See Table 4-4 for explanations of the flow and rainfall totals. 
(2) Total outfall litter monitored for trigger storms and litter collected from non-trigger events.  
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The plots also allow an initial visual qualitative investigation of the performance of the treatment 
outfalls compared to the control outfalls (dashed lines are control outfalls and solid lines are treatment 
outfalls).  Section 7.1.3 outlines the statistical approach for estimating BMP performance. 
One observation from the cumulative plots, presented in Appendix J, is the very different storm pattern 
between year 1 and year 2 of the study.  In year 1, the cumulative litter collected gradually increased 
throughout the rainy season (November – April).  In year 2, a large majority of the litter was collected 
during an 8-week period (late February – early March), corresponding to the storm pattern for the 
season. There does not appear to be a disproportionate amount of litter associated with the first 
rainstorm of either season.  Relationships between litter discharge and hydrologic factors are discussed 
in Section 7.2.1. 

7.1.3 Methods of Data Analysis 
The BMP effectiveness at each site was evaluated by identifying whether the average event litter 
discharge was significantly reduced at treatment outfalls relative to control outfalls.  A flow chart 
depicting the methodology for selecting the preferred statistical method is presented on Figure 7-2.  
The preferred method of statistical analysis for the LMPS is a paired analysis in which each treatment 
outfall is paired with one or more comparable control outfalls, in contrast to a marginal analysis.  The 
differences in the event litter discharge between paired control and treatment outfalls were analyzed 
statistically to determine whether the average difference was greater than zero.  In addition to analyzing 
litter discharged at the outfalls in monitored storm events, the total system litter during the study period 
were also analyzed.  The total system litter was calculated as the sum of the cumulative litter 
discharged at an outfall and the litter retained in the corresponding inlet structure during the study 
period.  Details of the statistical methods are provided in Appendix K. 

Figure 7-1 
EXAMPLE PLOT OF CUMULATIVE AIR-DRIED WEIGHT OF LITTER PER ACRE 

SITE 1E-LITTER PICK-UP 
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Dashed lines are 
control outfalls

Solid lines are 
treatment outfalls
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Figure 7-2 
FLOWCHART OF SELECTING THE PREFERRED STATISTICAL METHOD 

Is the study a
paired sampling

design?
Yes

Paired Analysis

No

Marginal (Unpaired)
Analysis

Are the
distributions of both

control and treatment normal
(or lognormal) at outfall

level?

Yes

Are
the variances
across groups

equal?

Yes

Use 2-sample t-test
(assume equal

variances) at outfall
level in raw (or log)

scale

No

No

Use 2-sample t-test
(assume unequal

variances) at outfall
level in raw (or log)

scale

Use 2-sample t-test
(assume equal

variances) at site level
in raw (or log) scale

Use 2-sample t-test
(assume unequal

variances) at site level
in raw (or log) scale

Use non-parametric
Wilcoxon Rank Sum
Test at outfall level

If there is any suspect
outfall, use one-way

ANOVA to confirm whether
it is significantly different
from others.  Exclude the

suspect outfall when
appropriate.

Are the
distributions of both

control and treatment
normal (or lognormal)

at site level?

Are
the variances
across groups

equal?

Yes No

Yes

No

If there is any suspect outfall, use one-
way ANOVA to confirm whether it is
significantly different from others.
Exclude the suspect outfall when

appropriate.

Are the
traffic and flow

directions among the
control outfalls and

among the treatment
outfalls the

same?

Yes

Using one-way
ANOVA (Turkey-Kramer HSD
test), are the means of actual
differences between crossed

pairs the same?
Yes

Crossed Pairing (for
those with same traffic

and flow directions)

No

Matched Pairing (one-
to-one pairing)

No

No

Using one-way
ANOVA (Turkey-Kramer HSD test),

for those outfalls with same traffic and
flow directions, are the means of actual

differences between crossed
pairs the same?

Yes

Is there an
increasing relationship between

actual difference and control, such that %
difference transformation helps pass
normality (if actual difference does

not pass normality)?

NoYes

Use actual difference =
control - treatment

Is the
difference normally

distributed?

Does
the site-level analysis

transform the difference
into normal
distribution?

Yes

Use 1-sample t-
test (difference >

0?) at outfall
level

No

Use 1-sample t-test
(difference > 0?) at

site level

Yes

Use non-parametric
Wilcoxon Signed Rank
Test (difference > 0?)

at outfall level

No

Use % difference =
(control - treatment)/

control
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The main steps of the data analysis were as follows: 
1. Normalize data for each outfall by area and flow volume in the catchments. Perform 

exploratory data analysis (EDA) and check for data anomolies (See Appendix K, 
Attachment 1). 

2. Check whether data differences among the control outfalls and among the treatment outfalls 
at each site are statistically significant.  The appropriate method of statistical analysis is the 
one-way Analysis of Variance (ANOVA).  During the project siting phase treatment and 
control outfalls that were as similar as possible were selected to maximize the likelihood that 
they would behave similarly and any differences among them would be purely random.  
However, unlike a controlled laboratory setting, a field study on an active freeway is a 
dynamic environment and unanticipated field conditions might affect a particular outfall, 
making it behave differently from others.  If such conditions are known or suspected to have 
occurred at a site, the statistical analysis may be used to confirm whether an outfall has been 
significantly affected by these conditions.  

3. Evaluate the statistical significance of the observed differences in the litter between 
comparable pairs of control and treatment outfalls.  The appropriate method of statistical 
analysis is the paired test (a paired t-test if data are normally distributed and a signed rank 
test if not).  Two approaches to pairing the outfalls were investigated – matched pairing and 
crossed pairing.  In the first approach, each treatment outfall was matched with a specific 
control outfall based on similar field conditions.  In the second approach, where treatment 
and control field conditions are similar for more than one pair, each similar treatment outfall 
was matched with each of the similar control outfalls.  If the ANOVA of all pairs of control 
and treatment outfalls with the same traffic and water flow directions did not show 
systematic differences, each treatment outfall could be paired with each of the control 
outfalls in the same traffic and water flow directions (i.e., the three control outfalls were not 
different from each other, and separately, the three treatment outfalls were not different from 
each other).  Cross-pairing increases the number of pairs and the resulting data used in 
analysis, and would be preferred when it is valid. 

4. Perform the paired test both at the site level and outfall level, using both actual and 
percentage differences. 
At the outfall level, each data point at each outfall is considered to be an independent, random 
sample.  At the site level, all control outfalls are grouped together and all treatment outfalls are 
grouped together.  The total litter over all outfalls in each group is considered to be an 
independent, random sample.  The site-level analysis filters some of the “noise” in the data 
associated with non-normally distributed outfall-level data and may result in normally 
distributed site-level data sets.  If the site-level analysis consistently transforms data into 
normally distributed data sets, this analysis would be preferred to the outfall-level analysis.   

5. If the actual differences show a large amount of variability and do not pass the normality test, 
transform the data by calculating the percentage difference (i.e., difference between control 
and treatment divided by the control amount, expressed as a percentage).  If the differences 
show an increasing relationship with the control amount, the percentage difference 
transformation would be appropriate to consider.  This is because, under these circumstances, 
the transformation may reduce the coefficient of variation of the data and is more likely to 
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produce normally distributed data.  If the actual differences are not normally distributed, but 
the percentage differences are, use the percentage differences.  

6. Evaluate the results of the different methods to determine the statistical significance of the 
observed differences, taking into account the validity of each method for the given data.  If 
the p-value is less than 0.05, it can be concluded that the results are significant. 

7.1.4 Statistical Results – Normalized By Area 
Detailed results of the evaluation of BMP effectiveness, normalized by area, are presented in 
Appendix K.  Recommendations regarding the results are presented in Section 8.1.  Results 
(p-values) are summarized in Table 7-3 and discussed below. 

Conclusions of the statistical tests are as follows: 

1. Increasing the frequency of litter pick-up (Site 1E) from monthly to weekly appears to be 
effective at a five percent significance level for all parameters (count, volume, and weight). 
This conclusion is quite robust because it remains unchanged under most of the other 
methods of paired analysis (see Appendix K).  The ANOVA results did not show any 
significant differences among the three treatment outfalls. 

2. Increasing the frequency of street sweeping (Site 1W) from monthly to weekly does not 
appear to be effective at a five percent significance level for count or weight, but appears to 
be effective for volume.  This conclusion is very robust for count and weight because it 
remains unchanged under all methods of paired analysis (see Appendix K).  The conclusion 
regarding volume is not robust because it changes if other methods of paired analysis are 
used.  Additionally, the average volume reduction is only about 9% and does not appear to be 
practically significant.  

3. Modified inlet (Site 6) appears to be effective at a five percent significance level for all 
parameters (count, volume, and weight) This conclusion is fairly robust because it remains 
unchanged under most methods of paired analysis. 

4. Bicycle grate (Site 8) does not appear to be effective at a five percent significance level for 
any of the measures.  This conclusion is very robust because it remains unchanged under all 
methods of paired analysis. 

5. LID (Site 8) appears to be effective at a five percent significance level for reducing count, 
but not volume or weight.  This conclusion is fairly robust because it remains unchanged 
under most methods of paired analysis.   

6. The marginal analysis consistently fails to conclude that the observed differences are 
significant for any BMP and any measure.  For a paired sampling design (which was used in 
the LMPS), this generally will be the case.  This is because a paired analysis typically 
reduces the data variability caused by factors other than the application of a BMP.  In a 
paired sampling design, other factors can be assumed to affect both control and treatment 
outfalls in a similar way.  The marginal analysis fails to reduce the variability caused by 
other factors and generally results in a higher variance.  The higher variance means that the 
power of detecting a specified difference would be less. 
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Table7-3 
RESULTS OF EVALUATION OF BMP EFFECTIVENESS (DATA NORMALIZED BY CATCHMENT AREA) (1) 

   Paired Analysis 

   Matched Pairs Crossed Pairs Site Level 

Site BMP Measure 
Actual 
Diff. % Diff. 

Actual 
Diff. % Diff. 

Actual 
Diff. % Diff. 

1E Litter Pickup Count 0.000 0.001 0.000* 0.000 0.003 0.040 
  Volume 0.000 0.000 0.000* 0.000 0.000 0.000 
  Weight 0.012 0.016 0.000* 0.002 0.046 0.059 
1W Street Sweeping Count 0.351 0.367 0.426* 0.530 0.463 0.370 
  Volume 0.109 0.254 0.032* 0.151 0.256 0.277 
  Weight 0.643 0.817 0.656* 0.890 0.774 0.721 
6 Modified Inlet Count 0.001 0.023 0.000* 0.002 0.028 0.030 
  Volume 0.022 0.047 0.000* 0.002 0.045 0.013 
  Weight 0.017 0.161 0.000* 0.020 0.064 0.051 
8 Bicycle Grate Count 0.918 0.890 0.991* 0.985 0.912 0.905 
  Volume 0.273 0.315 0.546 0.351 0.626* 0.335 
  Weight 0.297 0.173 0.321 0.429 0.133* 0.635 
8 LID Count 0.512 0.846 0.566 0.924 0.682 0.607 
  Volume 0.746 0.943 0.816 0.965 0.604 0.830 
  Weight 0.815 0.966 0.901 0.991 0.773 0.793 

Litter Pickup Count 0.179 0.319 0.013 0.056 0.125 0.329 
 Volume 0.018 0.027 0.000 0.001 0.011 0.009 

1E (w/o outfall 1-46) 

 Weight 0.578 0.546 0.481 0.685 0.526 0.555 

Count 0.041 0.119 0.008* 0.046 0.040 0.137 
Volume 0.343 0.511 0.241 0.397 0.338* 0.607 

8 (w/o outfall 8-24D) LID 

Weight 0.314 0.489 0.279* 0.379 0.446 0.527 

* Preferred Method (See Appendix K Table 3) 
(1)  Large bold font indicates that the average litter amount in the control is greater than the treatment based on statistical testing (α=0.05). 
(2)  Preferred method is without Control 8-24D below. 
(3)  Preferred method is 1E above. 
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Detailed results of BMP effectiveness normalized by area are presented in Appendix K.  The 
following discussion describes the results for an example litter measurement parameter.  The 
example illustrates the percentage difference by count using outfall-level data.  Positive values of 
percentage difference mean that the average litter discharged at treatment outfalls is lower than 
at control outfalls, thus suggesting that the BMP may be effective in reducing litter. 

The box plot (Figure 7-3) illustrates the range of litter reduction efficiencies that could be 
expected for the different BMPs.  The plot shows that litter pickup (Site 1E) demonstrates a 
reduction in the litter measured in count (items/acre) for 75% or more of the events, with the 
25th-percentile above 0% difference.  Modified inlet (Site 6) may appear to reduce litter 
measured in count, with the 25th-percentile just below 0% difference.   

Figure 7-3 
DISTRIBUTION OF EVENT PERCENTAGE DIFFERENCE BY BMPS FOR COUNT  

(DATA NORMALIZED BY CATCHMENT AREA) 
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7.1.5 Statistical Results – Normalized By Flow 
Detailed results of the evaluation of BMP effectiveness normalized by flow are also presented in 
Appendix K.  Results (p-values) are summarized in Table 7-4 and discussed below.  
Recommendations regarding these results are presented in Section 8.1. 

One of the three pairs of control/treatment outfalls at each site has flow volume data, and only 
monitored storm events have flow volume data, therefore, the number of data points are 
substantially smaller than the normalized by catchment area analysis.  Thus, the results and 
conclusions are less powerful for data normalized by flow volume.  The statistical test results 
confirm that litter pick-up (Site 1E) and modified inlet (Site 6) appear to be effective in litter 
reduction in all three measures (as seen in normalized by catchment area analysis).  Also, bicycle 

0043174



SECTIONSEVEN Data Analysis 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500AS7.DOC\21-JUN-00\SDG     7-10 
FINAL REPORT 

Table 7-4 
RESULTS OF EVALUATION OF BMP EFFECTIVENESS  

(DATA NORMALIZED BY FLOW VOLUME) (1) 

   Paired Analysis 
   Matched Pairs 

Site BMP Measure 
Actual 
Diff. % Diff. 

1E Litter Pickup Count 0.000 0.000* 
  Volume 0.000* 0.001 
  Weight 0.000* 0.002 
1W Street Sweeping Count 0.045* 0.000 
  Volume 0.027* 0.001 
  Weight 0.082* 0.024 
6 Modified Inlet Count 0.030* 0.060 
  Volume 0.016* 0.030 
  Weight 0.002* 0.022 
8 Bicycle Grate Count 0.402* 0.500 
  Volume 0.104* 0.213 
  Weight 0.090* 0.057 
8 LID Count 0.840 0.895* 
  Volume 0.449* 0.748 
  Weight 0.449* 0.593 

 
* Preferred Method (See Appendix K Table 5) 

(1) Large, bold font indicates that the average litter amount in the control is greater than the treatment based on 
statistical testing (α=0.05). 

 
grate (Site 8 in 1998/1999) and LID (Site 8 in 1999/2000) do not show significant litter 
reduction.  For the actual difference analysis, street sweeping (Site 1W) appears to be effective 
for count and volume, but not for weight. 

The results of flow-normalized analysis are consistent with those of area-normalized analysis for 
all parameters except for two for the preferred statistical method.  The exceptions are count at 
Site 1W and count at Site 8 (LID).  For count at Site 1W, the reduction is significant for the 
flow-normalized analysis, but not for the area-normalized analysis.  For count at Site 8 (LID), 
the reduction is not significant for the flow-normalized analysis, but is significant for the area-
normalized analysis.  As noted above, the number of data points is substantially larger for the 
area-normalized analysis and hence the results of that analysis are considered more reliable.    

7.1.6 Results of Total System Litter Analysis 
Litter data were collected for two components of the storm drain system – the litter retained in 
the inlet during a given study period and the litter discharged to an outfall in each monitored 
storm event during the study period.  Each inlet was cleaned at the start and end of the study 
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period.  These data provided an estimate of the litter retained in the system during the study 
period.  The total system annual litter for each outfall was calculated as the sum of two 
components: (1) the litter retained in the system in the study period (measured using the inlet 
cleanout data); and (2) the cumulative litter collected at an outfall in monitoring events during 
the study period.  The differences in the total system litter were analyzed statistically using the 
methods described in Section 7.1.3.  The details of the analysis are presented in Appendix K. 

The main conclusions of the analysis of the total system litter were identical to those of the 
analysis of the outfall-discharged litter with the only exception of count at Site 8 (LID).  Thus, 
litter pickup (Site 1E) and modified inlet (Site 6) appear to be effective in reducing both the total 
system litter and the litter discharged to an outfall in storm events. Street sweeping (Site 1W) 
appears to reduce both total system litter volume and outfall-discharged litter volume, but not for 
litter count and weight.  Bicycle grate (Site 8, 1998/1999) and LID (Site 8, 1999/2000) do not 
appear to be effective in reducing either the total system litter or the litter discharged to an 
outfall in a storm event.  At Site 8 (LID), the count reduction is not significant at the level of the 
total system litter, but is significant at the level of outfall-discharged litter.  The data at Site 8 
(LID) show that the average litter count is lower for the treatment in the outfall-discharged litter, 
but higher in the litter retained in inlets.  The net effect is that the count reduction is not 
significant for the total system.  It should be noted that the LID construction was completed in 
October 1999.  As a result, it was not in place during the late spring through early fall dry 
season. 

7.1.7 Statistical Analysis of Water Quality Data  
The chemical water quality data were evaluated to characterize the effectiveness of the litter 
BMPs in removing pollutants from storm water.  The approach used for evaluating chemical 
water quality is similar to the approach used for litter data.  A paired analysis was done to 
determine whether or not there was a significant difference between the station or event mean 
concentrations (EMCs) of the control and treatment outfall for each of the sites.  By design, only 
one pair of treatment and control outfalls for each BMP was monitored for chemical water 
quality data.  This allows a “matched pair” analysis for chemical water quality data for each 
BMP.  If either the treatment or control outfall was non-detect one-half of the reported detection 
limit was assigned to the sample that was below the detection limit. 

The steps involved in the data analysis are described as follows: 

1. Calculate the difference between each pair of control and treatment outfalls for each BMP, 
for each storm event. 

2. Test the distribution of difference for normality using Lilliefors Test at 5% significance level. 

3. Hypothesis testing:  

Null hypothesis, H0: µdifference =0 

Alternative hypothesis, HA: µdifference ≠ 0 

1) If the distribution of difference is normal, the one-sample two-sided t-Test at an overall 5% 
significance level is used to test the hypotheses.  A minimum sample size of 7 is 
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recommended for this test to obtain meaningful results (USEPA, 1989).  Because a large 
number (more than 25) of chemical parameters would be analyzed, the overall significance 
level was adjusted using the Bonferroni method to reduce the false positive error.  In order to 
maintain an adequate power of detecting specified differences, USEPA has recommended 
that the significance level for an individual test be no less than 1% (USEPA, 1989).  Based 
on this guideline, the hypothesis testing was performed using a significance level of 1% for 
all individual tests.  The two-sided test is appropriate because the interest is in finding 
whether a BMP increases or decreases concentrations.  If the two-sided p-value of the t-Test 
is less than 0.01, the null hypothesis is rejected and it is concluded that the average difference 
is different from 0, i.e., there is a statistically significant change in the chemical constituent 
concentration at the treatment outfalls. 

2) If the distribution of difference is not normal, the two-sided Wilcoxon Signed-Rank Test (a 
non-parametric test) is used instead of the t-Test at an overall 5% significance level.  A 
minimum sample size of 9 is recommended for this test (USEPA, 1989).  Again, a 
significance level of 1% was used for individual tests based on USEPA guidelines.  If the 
two-sided p-value of the Wilcoxon Signed-Rank Test is less than 0.01, the null hypothesis is 
rejected and it is concluded that the average difference is different from 0.  

The Lilliefors test showed that normal distribution could be assumed for 55% of the data sets, 
but not for the remaining data sets.  Because the transformation to percentage differences did not 
improve the normality of the non-normal data sets and because actual differences are less 
sensitive to small values at the control outfalls than percent differences, the actual paired 
difference was chosen for BMP effectiveness analyses.  

The paired t-test or Wilcoxon Signed-Rank test was done on the difference between treatment 
and controls and this evaluation indicated that for the vast majority (93%) of the parameters, the 
mean or median difference was not significantly different from zero.  However, there were 9 
individual tests for which the mean or median difference between treatment and control EMCs 
was different from zero.  The results that show statistical  significance are presented in Table 7-
5.  At Site 8 (LID), none of the constituents showed a statistically significant difference.  At Sites 
1E, 6, and 8 (Bicycle), only one constituent showed a statistically significant difference.  The 
difference at Site 8 (Bicycle) is only marginally significant, because the sample size is seven, 
which barely meets the minimum sample size criterion, and the p-value is only slightly below the 
threshold of 0.01.  At Site 1W, 6 constituents showed a statistically significant difference.  Five 
of these differences are negative, suggesting that the concentrations are higher on the treatment 
side. 

Examination of box plots done on the difference data also showed that the confidence interval 
about the median of these distributions did not include zero, another indication that the 
concentrations are different.  Figure 7-4 presents the box plots of the distributions for parameters 
that the statistical tests indicated were different between the BMP treatment and control sites. 

The analyses performed on the water quality data failed to show that any of the BMPs 
consistently reduced or increased chemical constituent concentrations in storm water runoff for 
the parameters monitored.  Site-1W (street sweeping) did have several pollutants for which the 
difference between treatment and control sites was statistically significant; all of which (except 
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for NO3-N:Total) were negative.  This would indicate that increasing street sweeping from 
monthly to weekly could actually be increasing the average chemical constituent concentration 
in runoff at this site.  
 

Table 7-5 
SIGNIFICANT RESULTS ON MEAN OR MEDIAN DIFFERENCE BETWEEN 

TREATMENT AND CONTROL OUTFALLS 

Site Parameter Number of 
Samples 

P-Value 
(Two-sided) 

Mean or Median 
Difference 

(Control – Treatment) 

Standard 
Deviation of 

Mean Difference 

Units 

Litter Pickup      
Site-1E Copper, Dissolved 16 0.008 2.85 3.76 ug/l 

Street Sweeping      
Site-1W Hardness 17 0.006 -15.41 23.95 mg/l 
Site-1W TPH (Diesel) 13 0.002 -7.49 9.98 mg/l 
Site-1W Copper, Total 18 0.004 -5.12 7.98 ug/l 
Site-1W Copper, Dissolved 18 0.010 -2.05 3.45 ug/l 
Site-1W Nickel, Dissolved 18 0.007 -1.61 2.21 ug/l 
Site-1W NO3-N 17 0 0.58 0.45 mg/l 

Perforated Plate      
Site-6 Hardness 17 0.005 14.59 27.43 mg/l 

Bicycle Grate      
Site-8-98 Copper, Total 7 0.009 18.30 12.74 ug/l 
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Figure 7-4 
BOX PLOTS OF CONSTITUENTS THAT SHOWED A STATISTICAL DIFFERENCE 

BETWEEN TREATMENT AND CONTROL OUTFALLS 
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Figure 7-4 (continued) 
BOX PLOTS OF CONSTITUENTS THAT SHOWED A STATISTICAL DIFFERENCE 

BETWEEN TREATMENT AND CONTROL OUTFALLS 
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7.2 OTHER ANALYSES 
Though the objective of the LMPS is to evaluate the effectiveness of BMPs in reducing litter 
on Caltrans highways, the data collected allow for a general analysis of trends that might 
exist between litter and various other elements, such as site hydrology, chemical constituents, 
and inlet volumes.  Analysis of trends between litter and each of these elements is presented 
in subsections below. 

7.2.1 Evaluation of Relationships Between Litter and Site Hydrology 
Data collected during the LMPS can be used to examine the relationship between storm 
water litter discharge and hydrologic factors.  Data presented previously in this report may 
suggest a relationship between total seasonal litter and total seasonal rainfall and flow. 

Table 6-7 shows total annual litter from outfall monitoring and total seasonal rainfall.  
Rainfall totals for year 2 of monitoring were higher than totals for year 1 at all sites.  
Seasonal outfall litter discharges were also higher at all control sites during year 2 of 
monitoring.  The increased amount of litter during year 2 is also apparent in the cumulative 
litter plot shown in Figure 7-1.  The cumulative litter plot also shows that litter is transported 
to the outfalls and collected during wet weather periods. 

If a correlation between litter and hydrologic factors exists for the LMPS it would be 
consistent with the findings of Allison et al. (1998).  Allison et al. conducted grab sampling 
of gross pollutants (combined vegetative material and litter) at one to twenty minute intervals 
during storms in large (2.5 to 20 Ha) urban catchments during a one year period (1994-
1995). In contrast, the LMPS conducted litter monitoring over a two year period in small 
freeway catchments (<0.4 Ha), collecting all litter discharged during a storm after the event.  
Allison et. al. found that the highest amount of gross pollutants occurred mostly during peak 
discharges.  Allison et. al. also found that during rain periods of similar magnitude that 
occurred frequently (i.e. two distinct rain periods on the same day), gross pollutant 
discharges were similar.  Allison et. al. stated that these observations suggest a relationship 
between rainfall, runoff volume, and gross pollutant loads.  These observations were based 
on one year of data and are not supported by statistical analysis. 

In order to examine the relationship between hydrologic factors and litter discharge more 
closely for LMPS data, correlations were examined between event litter discharges and 
various hydrologic parameters.  Litter data were compared to peak flow, total flow, and 
rainfall intensity, and antecedent dry period for monitored events at each outfall.  Control 
outfalls with flumes (chemical water quality sites) were used in the comparison with peak 
and total flow, while all outfalls were used in the comparison with antecedent period.  The 
antecedent dry period used was the number of days between rain events of 0.1 inches or 
greater.  The data are presented on Figures 7-5 to 7-9. These figures illustrate that no clear 
relationship between event litter discharges and any of the individual factors can be 
identified.  Several regressions were performed on the data sets, including linear, 
logarithmic, and 2nd and 3rd order polynomial.  None of these regressions demonstrate that a 
strong correlation between a single event parameter and litter load exist.  An r-squared value 
of 0.85 is typically considered the minimum value that indicates a good correlation.  In 
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addition, similar plots were prepared, though not presented here, to look at any site-specific 
correlations and none were found.  Intuitively, it should be expected that a multi-factor 
relationship exists.  For example, if two intense storms occur days apart, the first storm 
would flush the majority of the litter, leaving little for the second storm, even if the second 
storm was more intense.   

Several different analyses were conducted in an attempt to identify a multi-factor relationship 
that might exist.  Figure 7-9 is an example of one analysis conducted that attempts to identify 
the relationship between litter and flow, also taking the antecedent dry period into account.  
Other various multi-factor analyses were conducted, such as using alternative groupings of 
antecedent days and evaluating multi-variable relationships between event total flow, event 
litter, and antecedent days. These additional analyses also failed to identify a strong 
correlation.  

The event-by-event analysis described above was initially selected as the best method to 
assess correlations between hydrologic data and litter discharge because it provides an 
opportunity to use a large number of data points.  Because the event-by-event analysis did 
not reveal any correlations, additional correlations were performed looking at seasonal totals 
for litter, flow, and rainfall.   The correlation between total seasonal litter (air-dried weight) 
and flow with data from all sites plotted together was poor (R2 = 0.4). The data population 
was low for Site 6 (n=4) and Site 8 (n=4) because there are only two stations with rainfall 
and flow data at each site and two years of data.  Therefore, regression was not considered 
meaningful at these sites.  A site-specific regression for Site 1 data was performed (n=8).  
The highest r-squared value was0.65 for the correlation between total seasonal litter (air-
dried weight/both trigger and non-trigger events) and total seasonal rainfall (See 
Figure 7-10), where the seasonal litter load was the area normalized combined loads of 
treatment or control outfalls.   

7.2.2 Evaluation of Relationship Between Litter and Chemical Constituent Quantities 
Event litter and chemical constituent data for each outfall were plotted to determine if a 
correlation exists between litter and chemical constituents. Constituent loads were 
calculated by multiplying the constituent concentration by the total flow per event at the 
water quality sites.  Probability plots were then created with both the litter and chemical 
constituent data.  These plots indicate that both the litter and constituent chemical data are 
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Figure 7-5 
CORRELATION BETWEEN EVENT PEAK FLOW  

AND LITTER LOAD 
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Figure 7-6 
CORRELATION BETWEEN EVENT TOTAL FLOW  

AND LITTER LOAD 
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Figure 7-7 
CORRELATION BETWEEN ANTECEDENT DAYS  

AND LITTER LOAD 
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Figure 7-8 
CORRELATION BETWEEN EVENT MAXIMUM RAINFALL  

INTENSITY AND LITTER LOAD 
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Figure 7-9 
CORRELATION BETWEEN EVENT PEAK FLOW, 

ANTECEDENT DAYS, AND LITTER LOAD 
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Figure 7-10 
SEASONAL RAINFALL (IN) VS. TOTAL AIR-DRIED WEIGHT -  

COMBINED SITE OUTFALLS - TRIGGER AND NON-TRIGGER EVENTS 
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relatively log-normally distributed and would be best represented in log-log space. Scatter plots 
were then generated for each constituent and outfall to evaluate the relationship between the log-
transformed data sets.  These plots are presented in Appendix L. Regression analyses were 
conducted for each plot.  A linear model of the log-transformed data was selected from a variety 
of standard functional relationships (e.g., linear, exponential, polynomial, and power functions).  
In the absence of either a theoretical or empirical basis for utilizing any of the more complex 
models examined, the linear fit (in log-log space) was chosen as the best approximation for 
inclusion in this report. The highest r-squared value is 0.66 for the relationship between litter and 
oil and grease.  An r-squared value of 0.85 is typically considered the minimum value that 
indicates a good correlation.  The results indicate that there is no correlation between litter and 
chemical water quality for any of the constituents monitored. 

7.2.3 Assessment of Wet vs. Dry Inlet Deposition for the LID BMP 
As discussed in Section 4.3.1, inlet deposition patterns were monitored at the Site 8 (LID) inlets to 
estimate the relative amount of material that makes its way into inlets during dry weather as opposed 
to wet weather.  This information can be used in evaluating the benefit of pursuing dry weather 
deposition BMPs such as the LID.  From June 1999 through March 2000, inlet deposition 
measurements were taken at the 24 LMPS study inlets.  In addition, the quantity of material that was 
transported through the drain system during specific storm events was measured by collecting 
material (vegetative material and litter) at outfalls associated with each inlet.  Although the LMPS 
was not designed with the above objective in mind, measurements collected may be used to estimate 

0043188



SECTIONSEVEN 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500AS7.DOC\21-JUN-00\SDG     7-24 
FINAL REPORT 

dry vs. wet weather deposition of material at the Site 8 inlets to evaluate the benefit of the LID to 
reduce dry weather deposition. 

Figure 7-11 shows the comparative volumes of the following material measured in the drainage 
system during year 2 of monitoring: 

• The total volume of material captured at the outfall due to storm event monitoring (January - 
March 2000) 

• The total volume of material measured to accumulate in the inlets during dry weather (October - 
December 1999). 

Figure 7-11 shows that for the LID treatment inlets (8-24B, 8-24F, and 8-B0001), the amount of 
material measured at the outfall substantially exceeds the amount of material that accumulated in 
the inlets during dry weather.  Because the LID reduces dry weather deposition as shown in 
Figure 7-11, there was little material in the LID treatment inlets (10 liters or less per inlet) prior 
to the storm season and therefore little inlet material available for transport via flow to the 
outfalls.  However, there were similar quantities of material monitored in the outfalls from both 
treatment and control inlets, suggesting that the large size openings of the LID allow larger items 
to enter the drainage system during storms.  The LIDs were installed in October 1999, which 
allowed three months of dry weather accumulation in both treatment and control inlets.  If dry 
weather inlet volumes were larger at the start of the rain season, a larger amount of material may 
have been transported to the outfalls from the control inlets, thereby off-setting the amount of 
material transported through the LIDs during storms.   

Figure 7-11 
OUTFALL WET WEATHER MATERIAL VOLUMES (NOT NORMALIZED) AND 

DRY WEATHER INLET MATERIAL VOLUMES - Site 8 (LID) 
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The LMPS is one of numerous research projects currently conducted by Caltrans with the 
common goal of improving the quality of runoff from Caltrans highway drainage facilities. The 
focus of the LMPS was field-testing and evaluation of litter management practices to assess their 
effectiveness in reducing litter that is discharged from Caltrans storm water conveyance systems.  
The conclusions and recommendations are presented in separate subsections.  Each subsection is 
organized into two parts, one related specifically to the study objective of evaluating BMP 
effectiveness and the second for other data observations collected during the course of the 
LMPS.  The LMPS focuses on litter (manufactured material) that can discharge through the 
Caltrans freeway storm drain system that are larger than ¼ inch, and that could impact beneficial 
uses of receiving waters. All the BMPs tested were at the freeway surface and not at the end-of-
pipe (point of discharge).   

8.1 CONCLUSIONS 

8.1.1 BMP Effectiveness  
The LMPS was designed to evaluate the effectiveness of non-structural and structural BMPs in 
reducing litter in the Caltrans storm water system by comparing litter amounts at outfalls from 
paired treatment and control catchments.  The non-structural BMPs evaluated were increased 
street-sweeping frequency and increased litter pick-up frequency.  The structural BMPs 
evaluated were replacing the standard parallel bar inlet grate with a bicycle grate, replacing the 
standard parallel bar inlet grate with a perforated plate modified grate, and replacing the standard 
top-entry inlet with a curb inlet including the LID BMP described in Section 3.4.3. 

Catchments monitored for the LMPS range in size from 0.18 acres to 0.91 acres.  In order to 
compare litter results from individual catchments for BMP evaluation and between sites, data 
were normalized by unit area and by unit flow per storm event.  Statistical analysis for BMP 
effectiveness was performed using both area-normalized and flow-normalized data.  Area-
normalized data are considered to be more robust because there were three times as many data 
points as only one treatment-control pair was monitored for flow at each BMP site.  Where 
BMPs were demonstrated to result in a statistically significant reduction, an estimate of the 
average annual reduction observed is presented.  

8.1.1.1 Street Sweeping 
As detailed in Section 7.1, statistical tests have shown that increasing the frequency of street 
sweeping from monthly to weekly does not statistically reduce (α = 0.05) the count or weight of 
litter observed at the outfalls or in the total system load.  This is the case for weight regardless of 
whether the litter data are normalized by catchment area or flow, and which method of paired 
analysis is used.  For count, the reduction is not significant for the area-normalized analysis, but 
is statistically significant for the flow-normalized analysis.  Because the number of data points is 
substantially larger for the area-normalized analysis, the results of that analysis are considered 
more powerful.  The volume reduction for this BMP is statistically significant under one method 
of paired analysis (crossed pairs using Act Diff) but not under other methods. The statistical 
analysis of the total system litter (sum of the litter manually collected from the inlets during 
cleaning at the end of the study and litter monitored at the outfalls) corroborates these 
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conclusions.  These results suggest that weekly sweeping is not more effective than monthly 
sweeping in reducing litter in runoff from freeways with standard inlet grates.  

8.1.1.2 Litter Pick-Up 
Statistical tests have shown that increasing the frequency of litter pickup from monthly to weekly 
reduces the quantity of litter observed at the outfalls, with α = 0.05.  This is the case for all 
measuring parameters (weight, volume, and count) regardless of whether the litter data are 
normalized by watershed area or flow.  Additionally, the statistical analysis of the total system 
litter (sum of the litter manually collected from the inlets and litter monitored at the outfalls) 
corroborates these conclusions. 

Based on the total event litter collected at treatment and control outfalls for each year of the 
LMPS (Table 6-7), the average annual reductions demonstrated by study data normalized by area 
are as follows:   

 Weight  Volume  Count 

Average Annual Reduction 
Between Treatment and 
Control Areas 

2.1kg/acre 
(30%) 

 21.3 liters/acre 
(41%) 

 2346 items/acre 
(33%) 

      

8.1.1.3 Modified Inlet Grate 
Statistical tests have shown that the modified inlet grate reduces the quantity of litter observed at 
the outfalls, with α = 0.05.  This is the case for all measuring parameters (weight, volume, and 
count) regardless of whether the litter data are normalized by watershed area or flow and which 
method of paired analysis is used. Additionally, the statistical analysis of the total system litter 
(sum of the litter manually collected from the inlets and litter monitored at the outfalls) 
corroborates these conclusions 

Based on the total event litter collected at treatment and control outfalls for each year of the 
LMPS (Table 6-7), the average annual reductions demonstrated by study data normalized by area 
are as follows:  

 Weight  Volume Count 

Average Annual Reduction 
Between Treatment and 
Control Areas 

 1.1 kg/acre 
(26%)  

  5.7 liters/acre 
(19%) 

1,086 items/acre 
(23%) 

8.1.1.4 Bicycle Grate 
The standard Caltrans bicycle grate is shown in Photo 3–4 and is identical to the existing parallel 
bar grates at Site 8, with the addition of cross bars, resulting in reduced grate opening size.  This 
retrofit was evaluated during the first study year.  Based on analysis of year one data and field 
observations, the project team including Caltrans, NRDC, and TAG members agreed to discontinue 
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testing of the bicycle grate alternative.  All parties agreed that the bicycle grate appeared to have 
little potential to reduce the quantity of litter entering drain inlets.  More details are provided in 
Section 7.1. 

8.1.1.5 Curb Inlet with  LID 
Results of inlet deposition monitoring indicate that the LID BMP is effective in reducing dry 
weather deposition (see Figure 4-5). Additionally, an important finding from the field evaluation 
of the LID BMP, is that the LID gates operated well in storm conditions.  The gates remained 
closed during low flows, allowing runoff to enter the inlets through slots designed in the flap.  
Under heavier flows, the gates opened allowing water to pass freely into the inlets.   

The statistical analysis however, did not confirm that the BMP is effective in reducing volume or 
weight regardless of whether the litter data are normalized by watershed area or flow and which 
method of paired analysis is used.  For count, the reduction is significant for the outfall-
discharged, area-normalized load, but is not significant for either the outfall-discharged, flow-
normalized load or the total system load.  The data suggest that the litter count is lower at the 
treatment outfalls, but higher in the treatment inlet with the net effect showing no significant 
reduction in the litter count. 

It should be noted that the LID is designed to minimize the amount of litter that can move from 
the highway surface and shoulder area into the drain inlet and drainage system during dry-
weather conditions.  In order to assess inlet deposition patterns associated with the LID BMP, 
inlet deposition monitoring was initiated before the second year of LMPS monitoring. Though 
results of statistical tests show no reduction in outfall litter from the LID, this result may have 
been influenced by the 1999-2000 storm pattern and dry-weather deposition period.  The storm 
pattern during the period that the LID was evaluated had a large majority of the storms occur in a 
six- to eight-week period in February and early March 2000, with only short dry-weather periods 
between each storm. The LIDs were in-place for three months of dry weather preceding the 
monitored storm season.  

8.1.1.6 BMP Effectiveness for Chemical Water Quality Constituents 
Statistical analysis was also conducted to assess the effectiveness of the litter BMPs evaluated 
during the LMPS for any improvement in chemical water quality between treatment and control 
areas. The BMPs did not show a reduction in chemical water quality concentration that could 
clearly be attributed to the BMP under evaluation, see Table 7-5. One interesting observation in 
the data shown on Table 7-5 is the higher concentrations of hardness, total copper, dissolved 
copper, dissolved nickel, and TPH(Diesel) in the treatment outfall as compared to the control 
outfall at Site 1W. This indicates that an increase in street sweeping frequency from monthly to 
weekly may have the tendency to increase some chemical water quality constituents 

8.1.2 Conclusions Related to Other Observations  
Although the major focus of the LMPS was to evaluate BMP effectiveness, the data collected 
during this pilot study provides extensive information that can be used to enhance the state of 
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knowledge related to litter on Caltrans highways.  The following general observations may be 
useful related to future projects designed to understand and/or control litter on Caltrans 
highways.  

8.1.2.1 Litter Characteristics Collected from Outfalls 
The LMPS included a monitoring program of collecting litter discharged from highway storm 
drain outfalls.  Lab analysis showed that such litter consists of paper, plastic, wood, cigarette 
butts, styrofoam, metal, and glass.  The distribution by category is presented in Figures 6-2 to 6-
7. Litter pieces collected from the drainage system were small in size resulting from the sieving 
effect of the Caltrans standard parallel bar grate.  The Caltrans standard parallel bar inlet grate 
has 1-meter bars, with 35 mm (1½-inch) spacing and is effective in keeping large pieces of litter 
out of the drain inlets.   

8.1.2.2 Composition of Gross Pollutants Collected 
The material collected in the outfall monitoring nets consisted of gross pollutants comprising 
litter and vegetative material.  The majority of all material collected was found to be vegetation.  
Site averages for percent vegetative material monitored in the outfalls range from 75 to 87 
percent by wet weight for the four sites (see Figure 6-1).  Site 6 had the highest average with 87 
percent vegetative material in outfall material collected.  The higher percentage at Site 6 likely 
results from trees that overhang a soundwall at the site.  The high percent vegetative material in 
storm water gross pollutants is consistent with other studies conducted in Australia that found 
60-90 percent vegetative material.  The high percentage of vegetative material should be 
considered in the design of treatment BMPs because it is infeasible to separate vegetation from 
litter during treatment.  These results also suggest that any device designed to capture litter will 
capture a majority of vegetation. 

8.1.2.3 Control Area Outfall Litter Loads  
Annual litter loads for each of the study sites can be derived from data collected at the LMPS 
control outfalls.  Data presented below are the average combined total loads for the three control 
outfalls at each site normalized by the total area of control catchments.  It should be noted that 
normalization by this method assumes a straight-line relationship between catchment size and 
litter load.  The loads below include litter monitored at control outfalls from trigger events as 
well as litter collected from non-trigger storms.  It is not the intent of this data presentation to 
predict average litter loads in other areas but instead give a general indication of loads and the 
variation between the LMPS sites.  Based on these results, it is apparent that substantial variation 
exists in typical outfall litter loads between the LMPS sites.  This did not affect the study 
objective of determining BMP effectiveness. However, additional monitoring would be required 
in other areas to provide an estimate of Caltrans litter load in the Los Angeles area.  The average 
annual LMPS litter loads observed are as follows:  
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Average Annual 
LMPS Litter 
Load Per Site 

Air-Dried 
Weight (kg/acre) Volume (l/acre) Count (#/acre) 

Site 1E 7.5 58.1 7,926 

Site 1W 5.3 43.0 6,541 

Site 6 5.3 39.0 6,297 

Site 8 3.1 17.9 2,848 

    

Observations related to the site litter data include: 

• Similar seasonal rainfall and runoff volumes were observed at all sites (within approximately 
20%). 

• The greatest amount of litter was observed at Site 1-E,  

• Sites 1-W and Site 6 had similar loads of litter and were about 25% less than the quantities at 
Site 1E. 

• Site 8 had between one-third and one-half the loads compared to Site 1E. 

The sites are similar in many ways including: drainage systems with one inlet directly connected  
to one outfall; location on fill slopes; catchment areas less than one acre; and each are in urban 
freeway settings.  However, there are substantial variations in the litter loads between the sites.  
Differences between the site litter loads could be influenced by many factors that were not 
evaluated during the LMPS including different traffic congestion patterns, different prevailing 
wind directions, and highway shoulder conditions.  A comparison of litter load for these sites to 
ADTs,  truck traffic or adjacent land use of did not indicate a clear relationship. 

8.1.2.4 Litter Characterization Activities 
Litter was characterized in many different ways during the LMPS.  The litter data collected at 
the 24 outfalls during this two-year study are believed to provide a generally representative 
sample of the litter characteristic from Caltrans Los Angeles highways.  Conclusions from 
characterization activities are presented below.  

• Litter Usage Analysis – Data from the LMPS indicate that smoking- and food-related litter 
account for 20-30% of the litter by weight and volume.  However, the relatively small size of 
individual litter pieces likely contributed to item usage not being identifiable, and may 
contribute to the large percentage (79% by weight and 71% by volume) of usage in the 
“other” category.  These results are consistent between year 1 and year 2 data.  Due to the 
high percentage of material that cannot be identified, determining the sources of freeway 
storm water litter is not possible by conducting inlet or outfall monitoring. 

• Floatable Litter Analysis - During the development of the Study Plan it was believed that 
identifying the floatable fraction of the litter might provide some insight related to selecting 
and designing BMPs more effectively and to assess the portion of litter that would be most 
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likely to be transported to receiving waters.  The LMPS data indicate that approximately 
80% of the litter collected by count, weight, and volume is floatable (Table 6-2).  It should be 
noted that the method that was developed for the LMPS floatable analysis is a laboratory 
procedure that assessed general floatability of litter items without attempting to replicate 
flow, turbulence, and other physical conditions present in a Caltrans storm water conveyance 
system.  

• Oven Drying Analysis – The LMPS performed oven drying on litter sub-samples during the 
second year of monitoring to assess litter moisture content by category and event.  Moisture 
contents by category, after a minimum of 24 hours of air-drying, ranged from a season 
average of 0% for glass items to a high of 36% for cigarette butts (Table 6-1).  The total 
moisture content of all categories by event generally ranged from 2% to 23%.  

8.1.2.5 Street Sweeper Litter Characterization  
The litter portion of sweeper debris was characterized in the litter lab from March to October 
1999 to compare sweeper litter to outfall litter with respect to visual appearance and 
composition.  Analysis shows that the types of litter materials present in sweeper litter are 
similar to outfall litter, with higher proportions of glass, moldable plastics, and metals, and a 
lower proportion of paper and film plastic in sweeper litter (Figures 4-6 to 4-8).  This may be 
explained by the sweepers’ ability to remove larger items such as bottles, plastic containers and 
large metal scraps that can not fit through drain inlet grates.  The proportion of the number of 
cigarette butts in sweeper debris (38%) is comparable to the percentage of cigarette butts in 
outfall litter by count (34%). 

8.1.2.6 Litter Pick-Up Characterization 
The litter portion of litter pick-up debris was characterized in the litter lab during September and 
October 1999 to compare litter collected during litter pick-up activities to outfall litter with 
respect to visual appearance and composition.  Analysis shows that the types of materials present 
in litter collected from the freeway ROW are similar to outfall litter with higher proportions of 
chipboard/cardboard, glass, and wood, and a much lower proportion of cigarette butts in ROW 
litter (Figures 4-6 to 4-8).  This may be explained by the removal of larger items during litter 
pick-up that can not fit through drain inlet grates.  In accordance with standard District 7 AAH 
litter collection practices, the AAH contractor does not remove individual cigarette butts, and no 
butts were found in the ROW litter analyzed. 

8.1.2.7 Site Hydrology and Litter Collected at Outfall 
The data were evaluated to identify trends that might exist between litter and various elements 
related to site hydrology.  Litter data were compared to rainfall intensity, peak flow, total flow, 
and antecedent dry period for monitored events at each outfall.  No clear relationship between 
litter and any of the individual factors were identified for the analysis of event by event or total 
seasonal data.  
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8.1.2.8 Litter Load vs. Chemical Constituents 
Litter and chemical constituent quantities for each outfall were plotted to look for possible 
correlations (Appendix L).  The highest r-squared value is 0.66 for the relationship between litter 
and oil and grease.  The results indicate that there is no correlation between litter and chemical 
quantities for any of the constituents monitored.   

8.1.2.9 Inlet Litter Deposition 
The volume of debris in each inlet was measured at two-week intervals during year 2 of the 
LMPS using the protocol presented in Appendix F.  Inlet deposition monitoring was conducted 
to evaluate the effectiveness of the LID BMP to reduce dry weather deposition.  Plots of inlet 
material volumes (Figures 4-2 to 4-5) show that dry weather deposition contributes to material 
present in LMPS drainage systems.  

Inlet litter deposition rates were calculated using the percentage of litter observed in each inlet 
during each inlet deposition measurement event.  Average litter deposition rates for the LMPS 
occurred at up to 0.04 liters/day during dry weather periods (May 1999 to December 1999).  Wet 
weather deposition rates averaged -0.22 liters per day to 0.07 liters per day.  These rates indicate 
that inlet volumes are reduced during wet weather.  It should be noted that the percentage of 
litter applied to the measured inlet material volumes from each measurement event are based on 
visual observations that are inherently subjective and represent an estimate of the litter on the 
surface of the inlet material only. 

8.2 RECOMMENDATIONS 

8.2.1 Recommendations for Further Study 
While the original study objectives have been achieved, some recommendations regarding other 
potential studies were able to be drawn from this research. 

8.2.1.1 Street Sweeping  
Increasing the frequency of street sweeping did not result in a significant reduction in freeway 
storm water litter based on data normalized by area.  As presented in the Study Plan, varying the 
frequency of the street sweeping was considered as the operational change most likely to reduce 
litter in Caltrans storm drain systems.  Therefore, no additional studies are recommended to 
evaluate the use of sweepers as a BMP to reduce litter in freeway storm water. 

8.2.1.2 Litter Pick-Up 
No further evaluation of litter pick-up as a storm water litter BMP is recommended. 

8.2.1.3 Modified Inlet Grate 
No further evaluation of the modified inlet grate as a storm water litter BMP is recommended. 
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8.2.1.4 Bicycle Grate 
No further evaluation of the bicycle grate as a storm water litter BMP is recommended. 

8.2.1.5 Litter Inlet Deflector Improvements 
As a prototype, it is expected that the LID design will evolve with continuing improvements.  
The following observations should be considered as the design of the LID BMP evolves: 

• Litter and debris accumulate around the vertical support riser in front of the gate. A re-design 
to remove the vertical riser would eliminate this problem. 

• Litter and debris lodge the gate open and get stuck during storm events, leaving the gate ajar 
during dry weather.  A re-design to allow the litter to easily fall away from the gate, after it 
enters the curb inlet, could minimize this problem and further reduce dry-weather deposition. 

• Grooving the pavement in front of the curb inlet to direct flow into the inlet will likely 
increase maintenance costs as it reduces the depth of the topcoat.  Evaluating the use of a 
standard Caltrans gutter depression instead of grooving the pavement is recommended. 

• Design a feature to reduce wet weather transport of litter to the drainage system upgradient 
of the LID BMP. 
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This appendix consists of findings from dry weather field investigations conducted in June 1999 
and wet weather field investigation conducted during year 2 of monitoring. 
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INTRODUCTION 
The current District 7 Litter Management Pilot Study includes 3 distinct sites on I-105 and State 
Route 60.  Site 1 spans the I-105 freeway from Gertrude to Atlantic on both the eastbound (1E) 
and westbound (1W) sides.  Site 6 covers the eastbound side of State Route 60 from Turnbull 
Canyon Road to the Kwis Street pedestrian overcrossing.  Site 8 is located between Garfield and 
Fulton, also along State Route 60.   

The watershed areas for each of the inlets at the study sites were initially calculated using 
engineering as-built drawings.  After year 1 runoff volumes were obtained, a dry weather field 
survey was conducted on June 2-3, 1999 to perform a more detailed assessment of field 
characteristics that could influence runoff at each study site.  The dry weather field survey 
provided a more complete picture of catchment characteristics than could be determined from the 
as-built drawings alone.  The results of this field survey are detailed in this appendix, along with 
some explanation regarding the influences those characteristics could have on actual runoff into 
the study site inlets.  Wet weather observations were conducted during year 2 of monitoring and 
are described in the second part of these findings.  Final estimated watershed areas are presented 
in Table 2-2 of this report and are based on as-built areas, field investigation findings, and final 
hydrologic analysis. 

PART 1  - DRY WEATHER INVESTIGATION FINDINGS 

Site 6 

General Site Conditions 
Most of the pavement characteristics within Site 6 are consistent throughout the site.  The 
concrete slabs of the roadway itself are well worn with seams, occasional lips, and slope 
irregularities.  These conditions are expected and appear typical of well-traveled freeway 
surfaces and could contribute to limited infiltration throughout the site.   

Outfall specific findings 

20H (0.64 acres) 

The contributing watershed area for 20H is larger than originally calculated.  Tapering super-
elevation in the upstream section of the watershed area extended the length to 385 feet, creating 
a new watershed area of 0.64 acres, as compared to the previous estimate of 0.51 acres. 

20G (0.51 acres), 20F (0.42 acres), 20E (0.42 acres), 20C (0.42 acres), 20B (0.42 acres) 

Site 8 

General Site Conditions 
The concrete slabs making up the travelway at this site are seamed, particularly at the edge of the 
travelway (See Picture 1.) 
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Picture 1 

The slopes here are very low (0.3%-0.5%), which could contribute to less than expected runoff 
into the adjacent inlets during storms. 

Outfall specific findings 

23C (0.62 acres) 

B001 (0.32 acres) 

Over half of B001’ s expected watershed area is on or before the bridge crossing Garfield Ave.  
The bridge itself arches upwards, and an asphalt lip and slight ridge exist on the upstream bridge 
seam, both of which could combine to divert water that would otherwise travel down the slope to 
B001 to instead flow ‘ upstream’  to another drainage.  This characteristic is estimated to reduce 
the watershed for B001 from 0.51 acres to 0.32 acres.   

24B (0.42 acres) 

Like B001, 24B’ s watershed area spans the Garfield Bridge and, also similar to B001, a lip at 
the upstream bridge seam reduces the watershed area to from 0.57 acres to 0.42 acres.  

24D (0.62 acres)   

Signs of pumping were observed approximately 260 feet upstream of 24D.   
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24E (0.62 acres) 

The watershed area for 24E includes a bridge crossing over Wilcox.  There is a lip at the bridge 
seams, which may divert flow back to 24F, the inlet just upstream.  Wet weather observations are 
necessary to confirm. 

24F (0.87 acres) 

A new asphalt top-coat from the recent installation of fiber-optics creates a lip and the possibility 
for flow-by inlet.  Ponding was also evident in a long, flat spot in front of the construction area 
inlet.  24F may receive flow from the 24E catchment (see above).  Wet weather observations are 
necessary to confirm.   

SITE 1 

General Site Conditions 
The 105 freeway is a relatively recent construction and the roadway is in good condition 
throughout.  An earthen mound rises next to the shoulder along each watershed area in the site, 
the runoff from which was not included in the original watershed area calculations. 

Outfall Specific Findings 

58 (0.29 roadway + 0.03 lightly vegetated earthen mound = 0.32) 

59 (0.29 roadway + 0.03 lightly vegetated earthen mound = 0.32) 

60 (0.29 roadway + 0.03 lightly vegetated earthen mound = 0.32) 

52 (0.40 roadway + 0.03 heavily vegetated earthen mound = 0.43) 

The inside shoulder in this area has an approximate 10-foot-wide median turn-out.  The area has 
therefore been increased to 0.40 acres of roadway and 0.03 acres of heavily vegetated earthen 
mound.  

50 (0.36 roadway + 0.04 heavily vegetated earthen mound = 0.40) 

51 (0.37 roadway + 0.04 heavily vegetated earthen mound = 0.41) 

The furthest lane from the median contains a slight taper from a merging lane, causing a slight 
increase in watershed area from that previously estimated. 

42 (0.29 roadway + 0.03 lightly vegetated earthen mound = 0.32) 

Based on as-built engineering drawings, the study plan presented watershed areas along the 
eastbound side calculated with an additional lane of travel; the areas have now been recalculated.   

B111 (0.36 roadway + 0.04 moderately vegetated earthen mound = 0.40) 

The watershed area for B111 was recalculated. 
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B110 (Indeterminable from dry weather investigation + lightly vegetated earthen mound) 

An existing turnout upstream of B110 spanning B109 (See Picture 2) is not shown on the 
construction as-builts.  This turnout adds area to B110’ s watershed and may allow flow-by at 
B109, which may contribute to B110’ s watershed.    Wet weather observations are necessary to 
confirm the watershed area.  

 

 

Picture 2 

44 (0.41 roadway + 0.03 medium vegetated earthen mound = 0.44) 

The inside shoulder in this area is slightly larger than previously estimated, and the area has been 
recalculated to include the wider shoulder and correct number of lanes. 

46 (Indeterminable from dry weather investigation + lightly vegetated earthen mound) 

A turnout spans the 46 inlet and it no longer lays flush with the outside of the shoulder but 
instead is located in the middle of the shoulder (See Picture 3). 

The distances between the inlets to either side of 46 differ from as-built dimensions used to 
calculate areas in the study plan.  The inside shoulder is also wider than estimated through this 
area. 
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Picture 3 
47 (0.40 roadway + 0.03 lightly vegetated earthen mound = 0.43) 

The inside shoulder is slightly wider than the as-built engineering drawings showed, which adds 
to the watershed area for 47. 

Wet weather field observations were conducted during year 2 of monitoring to observe runoff 
patterns at the outfall catchments.  These observations were used to verify the earlier dry-
weather survey that identified possible characteristics of each study site that could influence 
freeway runoff.  The following presents a summary of the observed wet weather conditions.   

PART 2 – WET WEATHER OBSERVATIONS 

Site 8 

Outfall B001 
Wet weather observation shows ponding on the bridge shoulder; however, no water was 
observed leaving the west edge of the bridge deck.  Minor flow was noted moving off the deck to 
the east towards inlet B001. 

Ponding to the east of the bridge deck during storm events occurs due to a newly built fiber-
optics line and submerged cabinet (See Picture 4). Observations during a post-storm trip to the 
site noted that while ponding remained on the bridge and in various portions of the shoulder, 
ponding on and around the fiber-optics trench and cabinet had dissipated. 
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Picture 4 – Fiber-optics trench and cabinet upstream of B001 

Minor flow was observed entering the LID at B001 from the east due to moderate ponding 
caused by the roadway’ s shallow slope.  During a relatively heavy event, a moderate flow was 
observed entering the LID from the west. The gates deflected open to accommodate the water, 
which required one-half of the four-foot gate. 

Outfall 24B 
Flow from the bridge over Garfield Avenue is higher to 24B than bridge flow in Outfall B001’ s 
watershed directly across the freeway.  The entire bridge may be contributing to the watershed 
area for Outfall 24B, with the seam at the west edge of the bridge deck acting as the upgradient 
catchment limit.  Flow into the LID at 24B was more substantial than at B001 during the same 
storm events. 

During moderate flows water passed over the flow diverters and angled towards the front of the 
LID gate faces, which opened allow the water to enter the inlet.  The flow decreased in depth and 
intensity as it passed down the length of the LID gates (See Picture 5).  No flow-by at any of the 
LID inlets was observed. 

Floatable debris flowed along the shoulder until it reached the LID inlets. Buoyant debris, such 
as sticks, plastics, and vegetation, was pressed up against the gate faces, often clogging the voids 
created by the open LID gate and slowing the water flow into the gate.  However, observed flow 
did not exceed the capacity of the LID gates.  Post-storm event observations noted that debris 
remained wedged in some of the gates and continued to prop them open. 
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Outfall 23C 
The hydraulic conditions within the watershed area of Outfall 23C functioned well during all wet 
weather observations.  Slight ponding was evident due to the shallow slope of the freeway, but 
water flowed steadily after a short period of rain.   

 

 
Picture 5 – Moderate flow into 24B 

Outfall 24D 
A turnout was constructed in the area of Outfall 24D prior to year 2 of monitoring, which shifted 
the outfall to the middle, rather than the new edge, of pavement (See Picture 6).  The flow-line 
has been preserved, however, and water flows directly towards the inlet, down the middle of the 
turnout.  The flow was wide and slow during several storm events with moderate to heavy rain, 
although 20-30% of the water flowed past the inlet.   
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Picture 6 – Flow-by at Inlet 24D 

Outfall 24E 
Wet weather observations at Outfall 24E indicate that the outfall’ s upgradient catchment limit is 
the east edge of the Wilcox Avenue overpass bridge deck.  Rain east of the bridge deck flowed 
towards Outfall 24F.  

Outfall 24F 
As noted above, Outfall 24F’ s downgradient catchment limit was shown to be greater than the 
as-built engineering drawings illustrated.  

Outfall 24F’ s watershed area is larger than the other outfalls in the study at Site 8 and therefore 
had a larger flow into the large 16-foot LID inlet. During all observations the flow diverters 
worked well in directing water towards the LID gates and into the inlet.  Bots dots have been 
placed in rows beyond the flow diverters to channel water to the inlet, but they are located nearly 
4 feet from the curb and are therefore only partially utilized during observed flow levels. 

More debris was evident at this outfall than either of the other two LID inlets.  Plastics and 
branches floated in front of some of the LID gates and were wedged into the open gates, partially 
blocking and slowing flow  (See Picture 7).  The vertical support bars placed along the front of 
the LID also collect and hold debris; however long or flexible litter was observed wrapping 
around the bars, potentially contributing to litter blockage. 

 

0043206



LMPS Dry and Wet Weather 

APPENDIXA Field Investigation Findings 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APA.DOC\19-JUN-00\SDG     A-9 
FINAL REPORT 

 
Picture 7 – Flow into Inlet 24F 

 

SITE 1 

Outfalls 42, 44, 47, 50, 51, 52, 58, 59, 60, B110, B111 
The hydraulic conditions within these watershed areas functioned well.  

Outfall 46 
An existing turn-out is present at this inlet (See Picture 8). The flow-line was preserved, but 
during moderate rainfall 10-20% flow-by was observed.   
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Picture 8 – Outfall 46 during moderate rainfall 

 

Site 6 
Site 6 was found to perform very well hydraulically.  Although ponding was evident in areas 
along the shoulder, all flow continued downstream rather than flowing back to an upgradient 
inlet and all water was diverted back to the shoulder before by-passing any catch basins.   
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Grab Sampling Field Data Log 
(Fill out one for each station visit) 

 
 
GENERAL: 
Site & Outfall ID ____________________  Your Name ________________________________  

 

Date ____________________________  Field Crew ________________________________  

 

GRAB SAMPLES :   Put on latex gloves  
 
 
24-hr Time of Collection __________________ 
 
One outfall will have additional bottles for field duplicates and equipment blanks  ______ 

If this station has equipment blanks, you MUST prepare the equipment blanks BEFORE the scoop contacts 
storm water (or anything else).  If you have any questions about preparing an equipment blank or a duplicate PLEASE 
refer to the Standard Operating Procedures or call the SEC. 
 

 Filled and labeled (Check)  
 
2 - 500 mL amber glass (HCL preservative) for oil & grease, TPH-diesel:   ______ 
 
2 - 40 mL VOA vials are filled to the top (no head space) for TPH-gasoline:   ______ 
 
1 - plastic bottle (approx. 100 mL) with preservative tablet for coliform:   ______ 
 
1 - glass bottle (approx. 100 mL) for pH and conductivity:     ______ 
 

Field duplicates     ______ 
 
Field equipment blanks    ______ 

 
 
Temperature _________________ o F  (Be sure to keep temperature meter dry)   
 
 
Conductivity _________________umho/cm   (Be sure to keep pH/conductivity meter dry) 
 
 
pH_________________________ pH units  (Be sure to keep pH/conductivity meter dry) 
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PRE-STORM EVENT LITTER COLLECTION FIELD DATA FORM 
 
Names of Field Crew Members:       Signed:        

           Today’s Date:     

 
 

OBSERVATIONS AND ACTIVITIES 8-B001 8-23C 8-24B 8-24D 8-24E 8-24F 

Time:       

Damage, vandalism, stolen equipment, etc.   Check box and provide specific comments below.       

Photograph area around, inlet grate to document any accumulated litter or debris.       

Pour contents of litter spike into the storm drain inlet.       

For good housekeeping of sites, clear enclosure areas of trash.  Place in trash bag to dispose 
later.   

      

Replace existing (“old”) litter bag with new bag.  Ensure the litter bag is securely fastened by 
strap.  Water quality sampling sites MUST receive litter bag with black velcro flap for grab 
sampling.  Velcro flap should be positioned facing up.  

      

Put “old” litter bag in plastic trash bag, and label with date and location.         

Second field crew member review label and initial that it is accurate.         

Return labeled trash bag containing the litter bag to the litter lab.       
 

Comments:                   
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PRE-STORM EVENT LITTER COLLECTION FIELD DATA FORM 
 
Names of Field Crew Members:       Signed:        

           Today’s Date:     

 
 

OBSERVATIONS AND ACTIVITIES 6-20E 6-20F 6-20B 6-20C 6-20G 6-20H 

Time:       

Damage, vandalism, stolen equipment, etc.   Check box and provide specific comments below.       

Photograph area around, inlet grate to document any accumulated litter or debris.       

Pour contents of litter spike into the storm drain inlet.       

For good housekeeping of sites, clear enclosure areas of trash.  Place in trash bag to dispose 
later.   

      

Replace existing (“old”) litter bag with new bag.  Ensure the litter bag is securely fastened by 
strap.  Water quality sampling sites MUST receive litter bag with black velcro flap for grab 
sampling.  Velcro flap should be positioned facing up.  

      

Put “old” litter bag in plastic trash bag, and label with date and location.         

Second field crew member review label and initial that it is accurate.         

Return labeled trash bag containing the litter bag to the litter lab.       
 

Comments:                   
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PRE-STORM EVENT LITTER COLLECTION FIELD DATA FORM 
 
Names of Field Crew Members:       Signed:        

           Today’s Date:     

 
 

OBSERVATIONS AND ACTIVITIES 1-42 1-B110 1-B111 1-46 1-44 1-47 

Time:       

Damage, vandalism, stolen equipment, etc.   Check box and provide specific comments below.       

Photograph area around, inlet grate to document any accumulated litter or debris.       

Pour contents of litter spike into the storm drain inlet.       

For good housekeeping of sites, clear enclosure areas of trash.  Place in trash bag to dispose 
later.   

      

Replace existing (“old”) litter bag with new bag.  Ensure the litter bag is securely fastened by 
strap.  Water quality sampling sites MUST receive litter bag with black velcro flap for grab 
sampling.  Velcro flap should be positioned facing up.  

      

Put “old” litter bag in plastic trash bag, and label with date and location.         

Second field crew member review label and initial that it is accurate.         

Return labeled trash bag containing the litter bag to the litter lab.       
 

Comments:                   
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PRE-STORM EVENT LITTER COLLECTION FIELD DATA FORM 
 
Names of Field Crew Members:       Signed:        

           Today’s Date:     

 
 

OBSERVATIONS AND ACTIVITIES 1-52 1-50 1-51 1-58 1-59 1-60 

Time:       

Damage, vandalism, stolen equipment, etc.   Check box and provide specific comments below.       

Photograph area around, inlet grate to document any accumulated litter or debris.       

Pour contents of litter spike into the storm drain inlet.       

For good housekeeping of sites, clear enclosure areas of trash.  Place in trash bag to dispose 
later.   

      

Replace existing (“old”) litter bag with new bag.  Ensure the litter bag is securely fastened by 
strap.  Water quality sampling sites MUST receive litter bag with black velcro flap for grab 
sampling.  Velcro flap should be positioned facing up.  

      

Put “old” litter bag in plastic trash bag, and label with date and location.         

Second field crew member review label and initial that it is accurate.         

Return labeled trash bag containing the litter bag to the litter lab.       
 

Comments:                   
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POST-STORM EVENT LITTER COLLECTION FIELD DATA FORM 
 
Names of Field Crew Members:       Signed:        

           Today’s Date:     

 
 

OBSERVATIONS AND ACTIVITIES 8-B001 8-23C 8-24B 8-24D 8-24E 8-24F 

Time:       

Damage, vandalism, stolen equipment, etc.   Check box and provide 
specific comments below. 

      

Remove existing (“old”) litter bag and place inside plastic trash bag.  Label 
trash bag with date and location.  

      

Second field crew member review label and initial that it is accurate.       

Look up into storm drain pipe and note what type of material is still 
present.   

 

      

Place new litter bag on outfall and ensure it is securely fastened by strap.  
Water quality sampling sites MUST receive litter bag with black velcro flap 
for grab sampling.  Velcro flap should be positioned facing up. 

      

Return “old” litter bag to litter lab       
 

Comments:                   
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POST-STORM EVENT LITTER COLLECTION FIELD DATA FORM 
 
Names of Field Crew Members:       Signed:        

           Today’s Date:     

 
 

OBSERVATIONS AND ACTIVITIES 6-20E 6-20F 6-20B 6-20C 6-20G 6-20H 

Time:       

Damage, vandalism, stolen equipment, etc.   Check box and provide 
specific comments below. 

      

Remove existing (“old”) litter bag and place inside plastic trash bag.  Label 
trash bag with date and location.  

      

Second field crew member review label and initial that it is accurate.       

Look up into storm drain pipe and note what type of material is still 
present.   

 

      

Place new litter bag on outfall and ensure it is securely fastened by strap.  
Water quality sampling sites MUST receive litter bag with black velcro flap 
for grab sampling.  Velcro flap should be positioned facing up. 

      

Return “old” litter bag to litter lab       
 

Comments:                   
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POST-STORM EVENT LITTER COLLECTION FIELD DATA FORM 
 
Names of Field Crew Members:       Signed:        

           Today’s Date:     

 
 

OBSERVATIONS AND ACTIVITIES 1-42 1-B110 1-B111 1-46 1-44 1-47 

Time:       

Damage, vandalism, stolen equipment, etc.   Check box and provide 
specific comments below. 

      

Remove existing (“old”) litter bag and place inside plastic trash bag.  Label 
trash bag with date and location.  

      

Second field crew member review label and initial that it is accurate.       

Look up into storm drain pipe and note what type of material is still 
present.   

 

      

Place new litter bag on outfall and ensure it is securely fastened by strap.  
Water quality sampling sites MUST receive litter bag with black velcro flap 
for grab sampling.  Velcro flap should be positioned facing up. 

      

Return “old” litter bag to litter lab       
 

Comments:                   

                    

                    

0043217



APPENDIXB    Field and Contact Forms 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APB.DOC\20-JUN-00\SDG      B-9 

FINAL REPORT 
 

POST-STORM EVENT LITTER COLLECTION FIELD DATA FORM 
 
Names of Field Crew Members:       Signed:        

           Today’s Date:     

 
 

OBSERVATIONS AND ACTIVITIES 1-52 1-50 1-51 1-58 1-59 1-60 

Time:       

Damage, vandalism, stolen equipment, etc.   Check box and provide 
specific comments below. 

      

Remove existing (“old”) litter bag and place inside plastic trash bag.  Label 
trash bag with date and location.  

      

Second field crew member review label and initial that it is accurate.       

Look up into storm drain pipe and note what type of material is still 
present.   

 

      

Place new litter bag on outfall and ensure it is securely fastened by strap.  
Water quality sampling sites MUST receive litter bag with black velcro flap 
for grab sampling.  Velcro flap should be positioned facing up. 

      

Return “old” litter bag to litter lab       
 

Comments:                   
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AUTOMATED SAMPLER STATION CHECKLIST 
One crew member performs actions, other crew member checks that all actions were completed correctly 

 

Site and Outfall #:      

MUST Check One:    Pre-Storm Set Up    Post-Storm Shut Down 

Field Crew Names:           

Date and Time:       

SET-UP CHECKS: 
_________  Check desiccant indicator (color); blue is acceptable, pink is not 
_________  Check flow monitor connections; bubbler line is connected, no kinks or loose fittings 
_________  Check pump tubing condition/connections; no cracks, properly positioned 
_________  Check intake tubing conditions/connections; no kinks or loose fittings; tubing slopes downward 
_________  Clear away any accumulated sediment around the intake tubing in mouth of outfall pipe 
_________  Insert sample bottles (check for retainer ring and proper bottle position) 
_________  Put ice in sampler; ensure ice does not impede movement of distributor arm 
_________  Remove all jar lids.  Put lids in a clean Ziploc bag and place in enclosure 
_________  Replace existing battery with freshly charged battery. 
_________  Start sampler program→NEW program; DO NOT RESUME program.  Verify “Program Running”.    
_________  Program flow meter:  sampler pacing and cell phone to hourly for 20 minutes 
_________  Start flow meter→NEW program; DO NOT RESUME program.  Verify “RUNNING.” 

SHUT-DOWN CHECKS: 
_________  Turn the sampler “OFF.” 
_________  Put lids on sample bottles 
_________  Properly label all sample bottles  
_________  Complete the following table. 

Bottle # Sample Volume?   (1/3, 1/2, 2/3, 3/4, full, etc.) 
1  
2  
3  
4  
5  
6  
7  
8  

 

_________  Put ice in Ziploc bags and place in cooler with bottles. Use bubblewrap to protect bottles.  
_________  Replace existing battery with freshly charged battery. 
_________  Program flow meter for cell phone to be turned on daily at time specified for sampling station. 
_________  RESUME program.  Verify that the flow meter is “RUNNING.” 

 

Noted Problems:_____________________________________________________________________ 

Actions Taken to Correct Problems:______________________________________________________ 
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URS Greiner Woodward Clyde  
Check list for Weekly BMP Inspection
   
   
Part 1   
   
Monday  Contact Anthony Guyon (310.397.5347) regarding any scheduled maintenance activities 

to be conducted in the study area for the week. Check off items from the LMPS weekly 
maintenance report. 

   
  Notify Masoud Nassimi (310.609.0363) regarding the days and times that litter pick-up & 

street sweeping will be done for the week. 
   
  Call Adopt a Highway - Joe Dillman (800)358-0231 xt.207; Paul Morin pgr (949)737-

0643 
   

Wednesday  Receive and log faxed copy of Adopt a Highways report for litter pick-up. Check problem 
report section for anything unusual. 

   
Thursday  Meet with Chase at 10:00 ( at California Street Maintenance yard ) Go through Check list. 
   
  Equipment: 
  Shovel (flat)                                                                         5 gallon bucket 
  Wheel barrow                                                                      Gloves 
  Volume measuring frame                                                    Trash bags 
  Sifter 
   
Friday  Receive and log faxed copy of  California Street Maintenance report for street sweeping. 

Insure that there is a weight ticket. 
 
  Fax to Kim Walter in the San Diego Office: 
  1) Caltrans maintenance weekly 
  2) Adopt a Highway weekly report 
  3) California Street Maintenance weekly report 
  4) WWC weekly BMP inspector report 

Completed By: ____________________ 
Date: ____________________________ 
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URS Greiner Woodward-Clyde 
Check list for Weekly BMP Inspection
   
Part 2   
Completed During Street Sweeping 
   
  Insure that Crew chief ( Chase ) is aware of area to be swept 
   
  Drop off truck with equipment at the Transfer station - exit Garfield Ave. from the 105 E., 

turn right, right at Peterson St. 
   
  Check that caution signal on rear truck is operational 
SWEEPER   
  Hydraulics operational 
   
  Water level @ 1/2 min. 
   
  Rotating beacon operational 
   
  Water spray system operational 
   
  Sweeper broom operational ( right and left gutter & rear ) 
   
  Sweeper Speed  _______ (MPH) 
   
AREA SWEPT   
   
Scenario 1  Treatment Implementation           Westbound           Harris    to   Gertrude   (once a week) 
  Hopper Percentage  full__________% 
 
  Create date card and take picture of large debris 
   
 VOLUME 
  Width of Frame   ___________ 
  Length of Frame  ___________ 
  Irregularities in debris:_____________________________________________ 
   
   
  Volume of debris sifted (goal: 15 gallons) _________ gallons 
  Volume of sediment after sifting _________ gallons 
Problem Report:   
   
   
   

 

Completed By: ____________________ 
Date: ____________________________ 
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Scenario 2  Control Implementation  Westbound & Eastbound  Atlantic  to Gertrude  (once a month) 
   

Westbound  Medium & Shoulder Dump & get weight ticket 
   
  Hopper Percentage full__________% 
   
 VOLUME 
  Width of Frame   ___________ 
  Length of Frame  ___________ 
  Irregularities in debris:  _________________________________________________ 
 _____________________________________________________________________ 
 _____________________________________________________________________ 
  Volume of debris sifted (goal: 15 gallons) _________ gallons 
  Volume of sediment after sifting _________ gallons 
   
Eastbound  Medium & Shoulder Dump & get weight ticket 
   
  Hopper Percentage full__________% 
   
  Create date card and take picture of large debris 
   
 VOLUME 
  Width of Frame   ___________ 
  Length of Frame  ___________ 
  Irregularities in debris:  _________________________________________________ 
  _____________________________________________________________________ 
  _________________________________________________________________  
  Volume of debris sifted (goal: 15 gallons) _________ gallons 
  Volume of sediment after sifting _________ gallons 
   
Problem Report:  _____________________________________________________________________ 
  _____________________________________________________________________ 
  _____________________________________________________________________ 
  _____________________________________________________________________ 
   

Part 3   
   

Litter Pick-up Inspection   
   

  From the 105 W. exit Long Beach Bl. go south, left (east) at Josephine. 
  Inspect Harris to Atlantic for scenario 1 or Gertrude to Atlantic for scenario 2 
   

Scenario 1  Treatment Implementation   Eastbound   Harris    to   Atlantic    ( once a week ) 
   
Problem Report:  _____________________________________________________________________ 
  ___________________________________________________________________________  
  ___________________________________________________________________________  
  _____________________________________________________________________ 
   

Scenario 2  Control Implementation      Eastbound     Gertrude    to   Atlantic ( once a month ) 
   

Problem Report:  _____________________________________________________________________ 
  _____________________________________________________________________ 
  _____________________________________________________________________ 
  _____________________________________________________________________ 
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CALTRANS DISTRICT 7 LITTER MANAGEMENT PILOT STUDY (LMPS) 
 MAINTENANCE REPORT 

Completed by:  
Date:  Period:  
Site:  
Caltrans Maintenance Region/Area:  
Caltrans Road Crew Point of Contact::  
Title:  Phone:  
Caltrans Landscape Crew Point of Contact::  
Title:  Phone:  

 
MAINTENANCE ACTIVITIESCONDUCTED IN THE STUDY AREA 

Activity – Indicate activities which were  conducted 
during this period with a  check mark 

Description (Date(s)/Location) 

 Street Sweeping  

 Lane Closures Scheduled in the Study Area by 
Special Crews or Others (Site 1 only) 

 

 Large Debris Removed From Lanes/ Shoulder/Row  

 Flooding - Maintenance Response Activities  

 Accidents - Debris Generated/Cleaned  

 Pavement Repair - Lanes or Shoulders  

 Painting/Stripping  

 Other Activities Which May Impact Water Quality  

 Landscape Maintenance - Tree Trimming; Other 
Shrub Trimming or Mowing 

 

 Litter Pick-Up - AAH Bags Collected by CT 
(Applicable to Sites 6 & 8 only). 

 

 Litter Pick-Up – Conducted by Caltrans   
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Year 1 (1998-1999) 
False Starts Event Nos. 1998-04,1998-07,1998-08 
On three occasions during year 1 of monitoring, December 3, 1998, February 19, 1999, and 
March 5, 1999, field crews were mobilized for pre-event setup based on quantitative 
precipitation forecasts.  However, as each storm onset time approached, actual storm conditions 
did not meet predicted precipitation forecasts to warrant mobilization of field crews for grab 
sampling. 

Predicted Event:  December 4, 1998 (1998-04) 
Based on the QPFs issued for December 4, field crews mobilized on the afternoon of 
December 3.  The initial QPF on December 3, 1998, 0947 PST, indicated a storm would deliver 
0.95 to 0.99 inches at the monitoring sites.  By December 4, 1999 - 0500 PST, a new QPF 
indicated a lesser rainfall total ranging from 0.40 to 0.46 inches, with a rainfall probability of 70 
percent.  By December 4, 1000 PST, a new QPF lowered the precipitation total to between 0.20 
and 0.23 inches, with a probability of 60 percent.  Based on this QPF, the SEC suspended the 
monitoring event.  Post-storm event rain gauge recordings for the monitored sites indicated 
rainfall totals at sites ranging from 0.05 to 0.13 inches.  

Predicted Event:  February 21, 1999 (1998-07) 
On February 19, 1999, 0549 PST, a QPF was issued by Fox Weather indicating an impending 
storm with rainfall totals ranging from 0.70 to 0.88 inches for the monitoring sites.  The 
probability of 0.20 inches of precipitation was estimated at 90 percent for onset beginning 
February 21 at approximately 0600 PST.  Based upon this QPF, the SEC mobilized a pre-setup 
crew at Noon on February 19, 1999.  A subsequent QPF issued at 1418 PST, lowered expected 
total rainfall to between 0.48 and 0.57 inches, with a probability of 80 percent.  This updated 
QPF, despite indicating lowered expectations, continued to represent a storm event sufficient for 
monitoring.  By February 20, 1999, 1500 PST, the QPF still indicated a total rainfall of between 
0.39 and 0.55 inches, with 80 to 90 percent probability.  The SEC also relied upon National 
Weather Service (NWS) reports from Oxnard, California.  These NWS reports indicated a 
significantly less total rainfall and probability.  Based on the accuracy of past forecasts, the SEC 
decided to not mobilize field teams for storm water grab sampling.  This decision proved to be 
accurate as post-event rain gauge checks revealed no precipitation at monitored sites for 
February 21, 1999. 

Predicted Event:  March 6, 1999 (1998-08) 
On March 5, 1999 - 0424 PST, a QPF was issued for a storm event with rain onset for March 6 at 
0900 PST.  Forecasts indicated a total rainfall of 0.15 to 0.20 inches, with probability of 50 
percent.  However, Fox Weather indicated through verbal discussions with the SEC that the 
issued QPF was a conservative forecast.  Fox Weather indicated that the system moving into 
southern California would likely gain more moisture locally.  Based upon the QPF and these 
additional factors, the SEC mobilized a pre-storm setup team on the afternoon of March 5.  By 
March 6, 0354 PST, a newly issued QPF predicted total rainfall of 0.11 to 0.15 inches.  
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Probability for rainfall remained at 40 percent for 0.20 inches rainfall.  On March 7, 1999, 0530 
PST, Fox Weather issued a QPF with decreased predicted rainfall totals of 0.10 to 0.14 inches, 
with a 20 percent probability for 0.20 inches rainfall.  Based on the latest QPF, the SEC decided 
to not mobilize a grab sampling crew.  Rain gauges at monitored outfalls recorded no 
precipitation, except for Site 6-20E and 6-20F, with total recorded rainfall of 0.02 and 0.03 
inches. 

Year 2 (1999-2000) 
False Starts Event Nos. 1999-01, 1999-02, 1999-04, 1999-07 
On four occasions during year 2 of monitoring, November 14-17, 1999, December 10, 1999, 
January 15-18, 2000, and February 5, 2000, field crews were mobilized for pre-event setup based 
on quantitative precipitation forecasts.  However, as each storm onset time approached, actual 
storm conditions did not meet predicted precipitation forecasts to warrant mobilization of field 
crews for grab sampling.  Each event is described below. 

Predicted Event:  November 14-17, 1999 (1999-01) 
Based on QPFs issued for an event predicted to occur on November 15, 1999, field crews 
mobilized on November 14, 1999 to perform pre-storm set-up activities.  However, the storm 
predictions weakened throughout the late afternoon and evening of November 14, 1999 and 
sampling activities for November 15, 1999 were cancelled.  The contract meteorologist, Fox 
Weather, indicated that another storm was predicted (85 percent probability of 0.7 inch rainfall) 
to occur on November 16, 1999 with onset around 9pm.  Crews were dispatched to re-ice 
samplers during the morning of November 16, 2000.  By 9pm on November 16, 2000, Fox 
Weather indicated that the second front had weakened as well and that the storm was not 
anticipated to meet trigger criteria.  Rain gauges indicated no recorded precipitation during this 
period.  

Predicted Event: December 10, 1999 (1999-02) 
Based on QPF’s issued for an event predicted to occur on December 10, 1999, field crews 
mobilized on December 9, 1999 to perform pre-storm set-up activities.  A 70 percent average 
probability of 0.25+ inch rainfall was predicted at the four LMPS sites.  By 3pm on December 9, 
1999, Fox Weather substantially lowered the precipitation forecast to 0.1 inch rainfall and by 9 
pm, Fox Weather indicated that the storm had dried up and would not likely generate conditions 
for storm water sampling.  Rain gauges indicated no recorded precipitation during this period. 

Predicted Event: January 15-18, 2000 (1999-04) 
Based on QPFs issued for an event predicted to occur on January 16, 2000, field crews mobilized 
on January 15, 2000 to perform pre-storm set-up activities.  A 80 percent probability of 0.2 inch 
rainfall at all sites was predicted to begin at approximately 8 am on January 16, 2000.  However, 
at 6 am on January 16, 2000 Fox weather indicated that the front had weakened and the storm 
would not be suitable for grab sampling, but that sampling would be possible for the night of 
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January 16-17, 2000.  By 1 pm on January 16, 2000, the predicted nighttime rain had also 
weakened.  Grab sampling was cancelled.  The contract meteorologist, Fox Weather, indicated 
that another storm was to occur for the night of January 17-18, 2000 so field crews re-iced 
samplers and performed set-up checks on January 17, 2000 for the newly predicted event.  At 
9pm on January 17, 2000, Fox Weather indicated that rain would not occur before 3am on 
January 18, 2000.  At 6 am on January 18, 2000, Fox Weather’s QPF predicted rainfall totals of 
0.00 to 0.03 inches at the four LMPS sites.  Sampling activities were called off.  Rain gauges 
indicated no recorded precipitation during this period.  

Predicted Event: February 5, 2000 (1999-07) 
Based on QPFs issued for, and discussion with Fox Weather regarding, an event predicted to 
occur on February 5, 2000, field crews mobilized on February 4, 2000 to perform pre-storm set-
up activities. An 80 percent probability of 0.20 inch rainfall was predicted at the four LMPS 
sites.  By 11pm on February 4, 2000, Fox Weather issued an updated SSMI moisture analysis, 
indicating that there was a “substantial decrease in intensity of the front.”  A QPF issued at 5:31 
am on February 5, 2000 indicated that the storm had dried up and would not generate conditions 
for storm water sampling.  Rain gauges indicated no recorded precipitation during this period. 
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D.1 METHODS USED FOR VALIDATING HYDROLOGIC RAW DATA 
Event hydrographs were generated for each event using minute by minute rainfall and flow data 
recorded by each outfall's data logger.  The plots are provided in Appendix E. Additional 
parameters were calculated after initial analysis of the hydrologic and hydraulic conditions 
present during early events.  These parameters were used to determine the validity of the values 
originally estimated for each catchment, (e.g., estimated runoff coefficient, sample pacing).  A 
macro was used to perform calculations on event specific data in a consistent and rigorous 
manner. 

D.1.1 VARIABLES AND HYDROLOGIC DATA 

Variables Initially Assumed 
Assumed outfall variables included drainage area, runoff coefficient, and depression storage.  As-
built areas from Caltrans drawings were assumed to represent the areas draining to each outfall.  
For the first event, an assumed runoff coefficient of 0.90 and depression storage of 0.00 were used 
at all outfalls.  Following the first event, values calculated for runoff coefficient and depression 
storage from the first event at each outfall were used as a basis for assumptions for the outfall for 
the 1998-1999 wet weather season.  As the study progressed, these assumed values were corrected 
and refined based on available data. 

For Event 1998-01 the intra-event cumulative rainfall records were used to determine an initial 
estimate for the runoff coefficient and check assumptions about watershed characteristics for 
sample pacing purposes.  The rainfall record over the duration of the event is shown in Figure 1.  
This graph was the first examination in a series of integrated QA/QC checks (summarized in 
Section 4.2.1) of the rainfall and runoff field data.  In addition to ensuring that the equipment 
was functioning properly, the cumulative rainfall curves for the four water quality outfalls at Site 
1 were used as replicates to increase the level of confidence in the rainfall recorded. 
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Figure 1 

Recorded Cumulative Rainfall and  
Rainfall Intensity for Event 1998-01 at Outfall 1-58 
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Having a high degree of confidence in the rainfall record at the Site based on the replicate 
rainfall records, the flow data was examined along with the rainfall record to approximate the 
time of concentration, and response of the watershed to rainfall. Figure 2 shows the runoff flow 
rate as a function of rainfall intensity.  
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Figure 2  

Recorded Rainfall and Flow Rate for Event 1998-01 at Outfall 1-58 

Based on the initial assumptions [a runoff coefficient of approximately 0.9 for an imperivous 
surface and an approximate time of concentration (TOC) of 4 minutes ], and the actual rainfall 
intensity, predicted flow rate was calculated for the first event. This calculated flow rate is 
shown along with the actual recorded flow rate in Figure 3, and the recorded cumulative flow 
volume and the predicted flow volume are shown in Figure 4. 
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Figure 3  

Flow Rate Recorded and Predicted Flow for Event 1998-01 at Outfall 1-58 
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Figure 4 

Comparison of Actual Cumulative Flow and Predicted Cumulative Flow Based on a Runoff 
Coefficient of 0.90 for Event 1998-01 at Outfall 1-58 

Regressing the two variables for the Event 1998-01 generated the slope of the rainfall/runoff 
curve for the intra-event cumulative rainfall and runoff values.  The data and regression lines are 
shown in Figure 5. A portion of the early rainfall/runoff record was excluded from the regression 
due to the violation of the assumption that the time of concentration is approximately four 
minutes. 

y = 1083.1x - 93.044

0

200

400

600

800

1000

1200

0 0.2 0.4 0.6 0.8 1 1.2

Cumulative RainfallPlotted for 100 to 300 minutes

 
Figure 5  

Regression of Intra-Event Runoff as a Function of Rainfall for  
Event 1998-01 at Outfall 1-58 

The slope of the regression given by the rainfall/runoff curve was converted to units of 
watershed inches of flow per inch of rainfall [1083.1 ft3 flow/in / (0.29 ac) / (3630 ft3/ac-in) / (1 
in) = 1.03 watershed in / in rainfall or a runoff coefficient of  1.029.  Depression storage was 
estimated from the x-intercept of the regression line.  An assumed value for depression storage 
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for each outfall was generated based on the Event 1998-01 calculated depression storage for the 
outfall. Analyses identical to that shown in Figures 1-5 were conducted for each outfall in the 
study. The resulting estimates for the runoff coefficient are shown in Table 1. 

Table 1 
Initial Estimates for Runoff Coefficient (C) and Depression Storage  

Based on Event 1998-01 

Site Outfall As-Built Area 
(acres) 

Assumed C 
Events 1998-02 

to 1998-13 

Assumed Depression Storage (in) 
Events 1998-02 to 1998-13 

42 0.34 0.664 0.150 1E 
46 0.46 0.488 0.252 
52 0.38 0.633 0.165 1W 
58 0.29 1.029 0.086 
20e 0.42 0.730 0.113 6 
20f 0.42 0.655 0.112 
23c 0.62 0.281 0.119 8 

b001 0.57 0.281 0.119 

 
The monitoring results for Event 1998-02 were checked against the information gleaned from the 
intra-event analysis of Event 1998-01.  Event 1998-02 was a short duration storm (~3 hours) 
with high one minute peak intensity at Site 8 (as much as 4.2 in/hr at outfall b001 and 23c), and 
low volume at Sites 1 and 6.  Although Event 1998-02 did not provide a large quantity of useful 
intra-event information, the total rainfall and runoff amounts were not inconsistent with those 
found for Event 1998-01. 

Refinement of Watershed Characteristics 
As further detailed event rainfall and runoff information became available throughout the study, 
the characteristics of the watershed draining to each outfall were better understood, which in turn 
made estimates of runoff increasingly accurate.  The refined information describing the runoff 
characteristics of the watershed was useful for both pre-event equipment setup (sampler pacing) 
and data analysis. 

Hydrologic Data 
Hydrologic data recorded for each outfall consisted of unedited minute by minute rainfall and 
flow data downloaded directly from the outfalls’ data logger. 

D.1.2 CALCULATIONS 

Definition of the Event 
The LWA data reporting protocol provides a definition of a precipitation event that contains 
three criteria indicating the start of a storm and three criteria indicating the end of a storm when 
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minute by minute precipitation data is used.  The criteria for the start of the precipitation event 
include 1) the event begins in a minute in which precipitation is recorded, 2) within the 6 hours 
following and including the first minute of the storm, 0.1 inches of precipitation or greater are 
recorded, and 3) within the first hour following and including the first minute, greater than 0.01 
inches of precipitation are recorded.  The criteria defining the end of a precipitation event 
include 1) the event ends in a minute in which precipitation is recorded, 2) within the hour 
preceding and including the last minute, greater than 0.01 inches of precipitation are recorded, 
and 3) during the six hours following and not including the last minute, less than 0.01 inches of 
precipitation is recorded in each hour. 

In order to identify the start and stop times of each event, a series of if/then statements were 
created to evaluate each minute of rainfall data that was downloaded from the Sigma Samplers.  
Two if/then statements checked the start criteria, and two if/then statements checked the end 
criteria.  A fifth if/then statement checked each column of start/stop criteria for the first 
occurrence of all start criteria being met in one minute and the occurrence of all stop criteria 
being met in one minute, and then placed the flag "STARTTIME" or "STOPTIME" in the 
appropriate row. 

It was assumed that event flow began in the same minute that marked the start of the 
precipitation event.  Event flow was truncated 60 minutes after the end of the precipitation event 
to remove flow values that were potentially based on standing water in the flumes from 
calculations of event flow.  This time was shown to be well in excess of the time of 
concentration for each of the watersheds in the study even at very low rainfall intensities.   

Event Precipitation and Flow Calculations 
All calculations were performed using the minute by minute data between the marked start and 
end times for precipitation and flow. 

Rainfall intensity was calculated in each minute in which rainfall was recorded by using the 
value of how much time had passed since the previous minute with recorded rainfall to 
determine an average intensity over the time period.  Rainfall intensities in the hydrographs are 
presented as one minute intensities.  Although this format does not give intensity on the order of 
the time of concentration, it was used due to the increased ability for the hydrographs to quickly 
identify rainfall errors and accurately represent the rainfall record. In addition, the use of 15-min 
rainfall averages would minimize the ability to gauge the response of the watershed to rapid 
changes in rainfall intensity.  Time of concentration can be quite low for the smaller watersheds 
during large events. 

Flow rate was calculated for each minute by the data logger based on the level in the flume. Only 
flow between the marked start and end times was used for identification of the peak flow rate 
and summing of total flow during the event. 

Event Observed Runoff Coefficient and Depression Storage Calculations 
The observed runoff coefficient was calculated using the total flow recorded between the start 
and end flow times, the as-built area draining to the outfall, and the total rainfall recorded 
between the start and end of the precipitation event. 
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The observed depression storage was calculated by determining the total rainfall that had fallen 
since the start rainfall time and the when the flow was less than or equal to 1 cf.  

D.2 RAINFALL QA/QC 
The study strategy of using reference watersheds and the required use of multiple water quality 
monitoring stations at each site allows for comparisons of the rainfall record at adjacent outfalls. 
Site 1E, Site 1W, Sites 6 and Site 8 each have two sets of water quality monitoring equipment 
and thus have two rainfall gauges.  Section 3, the Addendum and Figures 3-3 through 3-5 in the 
Final Detailed Study Plan and Design (URSGWC, 1998) provide specific information about the 
relative location of each of the rainfall gauges.  For the events monitored, the rainfall record, 
intra-storm rainfall accumulations, and calculated intensities can be compared between each set 
of co-located rainfall gauges.   Table 4–2 shows the recorded rainfall totals for each water 
quality event.  The column labeled “Rainfall Abnormality” shows rainfall records that were 
deemed to be outside of the expected rainfall total for the event. A total of 18 “abnormalities” 
were identified from examination of the replicates and supporting information about the rainfall 
total for each location. 

Three primary reasons for disagreement between gauges at the same site are plausible: 

1. Introduction of foreign materials into or on top of the rain gauge, (e.g., bird droppings or 
vegetative mater) 

2. Rain shadow resulting from vegetation 

3. Unexplained equipment problems 

In a number of cases, the introduction of foreign materials into the rain gauge was documented 
by field crews.  This is the case for the low rainfall totals during event 1998e01 at outfall 23c, 
event 1998e02 at outfall 46, event 1998e5 outfall 42 (see Table 4–2).  The other cases (e.g., 
event 1998e02 and event 1998e13 at outfall 23c) could not be directly identified as being caused 
by plugging or the presence of foreign material on the rain gauge funnel screen. During analysis 
of year 2 data it became apparent that the rain gauge at outfall 8-23c recorded a low rainfall total 
for a number of events. Initial indications for the abnormal gauge measurements at 8-23c during 
year 1 were assumed to be the result of vegetative matter in the rain gauge during the event, 
however, during year 2 a rigorous field check of the gauges indicated that this was not the case.  
Each gauge was checked to ensure the gauge was level and clean prior to each event. This is 
most likely due to rain shadow resulting from nearby vegetation.  The average rainfall totals 
recorded at the site were used to correct rainfall abnormalities.  

D.3 RUNOFF QA/QC AND ANALYSIS OF RAINFALL/RUNOFF CURVES 
After the raw data was separated into discrete storm events, the relationship between runoff and 
rainfall volume was examined for all of the events at each outfall.  Rainfall totals are based on 
Caltrans definition of an event as provided by Larry Walker and Associates.  Flow totals are for 
a period beginning at the start time of the event and ending one hour after the event ends.  Four 
steps were followed in evaluating the quality of the rainfall/runoff pairs and the observed 
relationship between rainfall and runoff:  The initial analysis of runoff was based on as-built 
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areas.  Revised regressions are based on additional field work conducted as shown following this 
section.  

1. The rainfall/runoff data was examined for outliers using a linear regression model and the 
studentized residual as an indicator of points that are possible outliers.  The goal of this 
analysis is to identify points that are “contaminated” by external factors not related to the 
phenomena of interest (i.e., the rainfall/runoff curve for each watershed).  Outliers are 
identified where the studentized residual is large (absolute value greater than 2 or 3).  The 
results of this analysis are shown in Figures 6–13.   

2. The studentized residual is used to determine if a given point is an outlier with respect to the 
dependent variable.  The following description of the studentized residual for outlier 
detection is presented in Data Quality Control/Quality Assurance by Edwards. 

“Outliers in regression can be detected by means of studentized residuals. Several varieties have 
been defined, but the so-called externally studentized residual is recommended:  
 

where ei is the ith ordinary residual (actual Yi - predicted Yi) and MSE(-i)  is the error mean square 
for the regression excluding the ith pair. (hi is the y-value for the ith  data point) 

If the formal assumptions of the regression analysis hold, studentized residuals can be used to 
test for contamination, since each ri follows a Student's t-distribution with (n-3) degrees of 
freedom under the hypothesis of no contamination.  

These outlier tests are only valid if the assumptions of the regression hold, however. These 
assumptions, verbally stated, are: 

• The values of the regressor X are known constants (measured with negligible error).  

• At any fixed X, the long-run mean of many Y-values, say m(X), is a linear function of X.  

• The regression "errors" (the deviations of repeated Y-values at a given X from their long-run 
mean m(X)) are Normally distributed, with constant variance, and are independent.” 

A studentized residual in excess of 2 is often considered an outlier.  Leverage is determined by 
using Cook’s distance (D).   

Cook’s distance measures the influence of each sample observation on the coefficient estimates.  
Observations that are far from the average of all the independent variable values or that have 
large residuals tend to have a large Cook’s distance value.  Cook’s D actually follows closely an 
F distribution, so aberrant values depend on the sample size.  As a rule of thumb, under normal 
regression assumptions, the (Cook’s distance) can be compared to an F distribution with p and 
N-p degrees of freedom.  We don’t want to find a large Cook’s D value for an observation 
because it would mean that the coefficient estimates would change substantially if we deleted 
that observation.  (SPSS, 1998) 

( )ii

i
i hMSE

e
r

−
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Typically a point with Cook’s D in excess of 0.5 is considered to have high leverage.   In none of 
the cases presented in the following discussion, was high leverage cause for exclusion from the 
final regression analysis. In fact, it is these high rainfall/runoff values that are most interesting 
and informational. 

When examining the statistical analysis done in this section it should be noted that the approach 
does not identify data contamination of pairs of rainfall/runoff data that lie close to the 
regression model.   

The analysis of year 1 rainfall and runoff data is presented below.  Year 2 data was analyzed 
identically.  Identified rainfall and flow abnormalities in year 2 were corrected in an analogous 
manner to the year 1 data. 
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Figure 6 

Initial year 1 regression of rainfall versus runoff for Outfall 42.  Slope of regression line is 0.56, 
Event 5 is considered an outlier with a Studentized Residual of 6.607.  Event one has large 
leverage (0.621), (95% confidence interval shown along with 1:1 reference line). 
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Figure 7 

Initial year 1 regression of rainfall versus runoff for Outfall 46. Slope of regression line is 0.59, 
Event 13 is considered an outlier with a Studentized Residual of 2.391.  Event 13 has large 
leverage (0.631), (95% confidence interval shown along with 1:1 reference line). 
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Figure 8 

Initial year 1 regression of rainfall versus runoff for Outfall 52. Slope of regression line is 0.719, 
Event 12 is considered an outlier with a Studentized Residual of 2.663.  Event 13 has large 
leverage (0.652), (95% confidence interval shown along with 1:1 reference line). 
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Figure 9 

Initial year 1 regression of rainfall versus runoff for Outfall 58.  Slope of regression line is 1.048, 
Event 5 is considered an outlier with a Studentized Residual of 2.559.  Event 13 has large 
leverage (0.636), (95% confidence interval shown along with 1:1 reference line). 
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Figure 10 

Initial year 1 regression of rainfall versus runoff for Outfall 20e. Slope of regression line is 
0.924, Event 12 is considered an outlier with a Studentized Residual of 3.560, (95% confidence 
interval shown along with 1:1 reference line). 
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Figure 11 

Initial year 1 regression of rainfall versus runoff for Outfall 20f. Slope of regression line is 
0.716,  Event 9 is considered an outlier with a Studentized Residual of 2.533, (95% confidence 
interval shown along with 1:1 reference line) 
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Figure 12 

Initial year 1 regression of rainfall versus runoff for Outfall 23c.  Slope of regression line is 
0.709, Events 2 and 13 are considered outliers with Studentized Residuals of –3.864 and 6.373 
respectively, (95% confidence interval shown along with 1:1 reference line). 
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Figure 13 

Initial year 1 regression of rainfall versus runoff for Outfall b001. Slope of regression line is 
0.307, Event 2 is considered an outlier with a Studentized Residual of 2.805, (95% confidence 
interval shown along with 1:1 reference line). 
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ELIMINATION OF KNOWN EQUIPMENT PROBLEMS 
The quantitative identification of contaminated data is supported by additional analysis of intra-
event flow information.  In two situations, spikes in the flow record occurred due to equipment 
problems as indicated in the flow record: 

• Event 10 at outfall 42 

• Event 11 at outfall 20f 

These spikes were identified through examination of hydrographs and cumulative flow curves 
for all events and outfalls.  In neither case was there a corresponding increase in rainfall intensity 
that would account for the rapid increase and subsequent decrease in flow rate. For event 11 at 
outfall 20f the reading for flow rate far exceeded the capacity of the measuring device.  The 
spikes were removed from the flow record.  After this was done, the cumulative flow volumes 
for the storms were adjusted appropriately and the rainfall/runoff curves for these outfalls were 
redone.  These modified rainfall/runoff curves, including year 1 events, are presented in 
Figures 14 and 15. 
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Figure 14 

Regression of rainfall versus runoff for Outfall 42.  Slope of regression line is 0.569. Removal of 
spike in flow record for event 10. 
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Figure 15 

Regression of rainfall versus runoff for Outfall 20f. Slope of regression line is 0.949.  Removal 
of spike in flow record for event 11. 
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REMOVAL OF RAINFALL ANOMALIES. 
 
Four cases in the year 1 rainfall record were verified as having abnormal rainfall totals.  
Adjacent rainfall gauges at each site were used as surrogate values for each of these instances.  
The modifications made are shown graphically in Figures 16 through 18 and described in Table 
4–3. 
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Figure 16 

Modification made to rainfall record for event 5 at outfall 42 and resulting regression. 
Replacement value taken from average of values recorded at outfalls 42,52, and 58. (95% 
confidence interval shown). 
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Figure 17 

Modification made to rainfall record for event 2 at outfall 46 and resulting regression. 
Replacement value taken from average of values recorded at outfalls 42,52, and 58. (95% 
confidence interval shown). 
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Figure 18 

Modification made to rainfall record for events 13 and 1 at outfall 23c and resulting regression. 
Replacement values taken from outfall b001. (95% confidence interval shown). 

Similar analysis and adjustments were made to all abnormal rainfall totals in year 2. 
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YEAR 1 REGRESSIONS.  ELIMINATION OF ADDITIONAL DATA POINTS THAT ARE 
SIGNIFICANTLY OUTSIDE THE EXPECTED RANGE   
 
Graphs for outfalls affected are presented addition to those that remain unchanged. A detailed 
description of the rationale behind the exclusion of data points is given in Table 4–3. 
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Figure 19 
Final regression of rainfall/runoff data for outfall 42.  Slope of regression line is 0.621. (95% 
confidence interval shown) 
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Figure 20 
Final regression of rainfall/runoff data for outfall 46.  Slope of regression line is 0.612. (95% 
confidence interval shown). 
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Figure 21 

Final regression of rainfall/runoff data for outfall 52.  Slope of regression line is 0.711. (95% 
confidence interval shown). 
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Figure 22 

Final regression of rainfall/runoff data for outfall 58.  Slope of regression line is 1.048. (95% 
confidence interval shown). 
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Figure 23 

Final regression of rainfall/runoff data for outfall 20e.  Slope of regression line is 0.924. (95% 
confidence interval shown). 
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Figure 24 

Final regression of rainfall/runoff data for outfall 20f.  Slope of regression line is 0.887. (95% 
confidence interval shown). 
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Figure 25 

Final regression of rainfall/runoff data for outfall 23c.  Slope of regression line is 0.605. (95% 
confidence interval shown) 
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Figure 26 

Final regression of rainfall/runoff data for outfall b001.  Slope of regression line is 0.405. (95% 
confidence interval shown) 
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D.4 RE-EVALUATION OF YEAR 1 RAINFALL/RUNOFF RELATIONSHIP AFTER 
UPDATE OF WATERSHED AREAS RESULTING FROM FIELD VERIFICATION 

Additional fieldwork, prior to the year 2 monitoring season, confirmed that both the watershed 
areas, and thus, the estimated runoff coefficient for many of the water quality outfalls could be 
improved.  Figures 27 through 34 show the results of the revised watershed areas on runoff 
versus rainfall curves for year 1 data. 
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Figure 27 

Regression of rainfall/runoff data for outfall 42 after year 1.  Slope of regression line is 0.669. 
(95% confidence interval shown). 
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Figure 28 

Regression of rainfall/runoff data for outfall 46 after year 1.  Slope of regression line is 0.734. 
(95% confidence interval shown). 

0043251



APPENDIXD QA/QC Analysis of Hydrologic Data 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APD.DOC\20-JUN-00\SDG      D-23  
FINAL REPORT 

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

10
3 2

12 6

13

1

9
11
5

Rainfall (in)

R
un

of
f (

w
at

er
sh

ed
 in

)

 
Figure 29 

Regression of rainfall/runoff data for outfall 52 after year 1.  Slope of regression line is 0.625. 
(95% confidence interval shown). 
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Figure 30 

Regression of rainfall/runoff data for outfall 58 after year 1.  Slope of regression line is 0.963. 
(95% confidence interval shown). 

0043252



APPENDIXD QA/QC Analysis of Hydrologic Data 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APD.DOC\20-JUN-00\SDG      D-24  
FINAL REPORT 

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

3 1011 25

1312

1
9

6

Rainfall (in)

R
un

of
f (

w
at

er
sh

ed
 in

)

 
 

Figure 31 

Regression of rainfall/runoff data for outfall 20e after year 1.  Slope of regression line is 0.924. 
(95% confidence interval shown) 
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Figure 32 

 
Regression of rainfall/runoff data for outfall 20f after year 1.  Slope of regression line is 0.887. 
(95% confidence interval shown) 
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Figure 33 

Regression of rainfall/runoff data for outfall 23c after year 1.  Slope of regression line is 0.609. 
(95% confidence interval shown) 
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Figure 34 

Regression of rainfall/runoff data for outfall b001 after year 1.  Slope of regression line is 0.715. 
(95% confidence interval shown) 
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D.5 FINAL POST QA/QC RAINFALL/RUNOFF CURVES FOR COMBINED YEAR 1 
AND YEAR 2 DATA 

Year 2 monitoring data was analyzed and added to the continuous record as events occurred.  
The updated information from these events allowed for the comparison between values obtained 
from year 1 of the study shown in the previous section.  This additional data helped to support 
and refine watershed characteristics identified during year 1.  With the exception of the runoff 
observations made at outfall 8-B001, year 2 data was generally consistent with observations 
made during year 1.   

As discussed in Section 4.2.3, the runoff observed at 8-B001 during the second year of the study 
was appreciably less than the runoff for similar magnitude events observed during the first year 
of the study.  Figure 35 shows the marked difference between year 1 and year 2 rainfall versus 
runoff values at 8-B001.  The runoff is presented here in cubic feet in order to demonstrate the 
difference.   
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Figure 35 

Runoff for outfall 8-B001 as a function of rainfall depth for year 1 and year 2 monitoring 
periods. 

As a result of field wet weather observations and measured flow at 8-B001, the watershed area 
was adjusted from 0.32 ac, for year 1, to 0.18 ac, for year 2.  This adjustment allowed for 
maintenance of the runoff coefficient of 0.74 in each of two monitoring years.  The changes to 
the watershed area are due to a portion of the freeway being effectively hydraulically 
disconnected from the  inlet for 8-B001.  This change most likely resulted from changes to 
shoulder pavement conditions in the B001 catchment due to the installation of a fiber-optics 
trench between year 1 and year 2 monitoring.  This shift in runoff quantity was not observed 
consistently at the other seven water quality outfalls. 
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Year 2 data provided a number of events that had depths that were larger than the maximum 
depth observed during year 1. These additional relatively large events helped to further clarify 
watershed runoff characteristics. 

Data were reviewed using a formal outlier analysis to identify abnormal rainfall and runoff 
values.  All data from both years were subjected to the QA/QC procedures described in Section 
4.2.1. Regressions of runoff as a function of rainfall were regularly updated during year 2 
monitoring and used on a continuing basis to assess the year 2 results in a manner similar to the 
summary of year 1 data described in Section D.3 above. 

At the conclusion of the year 2 monitoring period, final regressions of the relationship between 
rainfall and runoff were compiled.  These curves are presented in Figures 36 – 43.  These plots 
provide a graphical means for assessing watershed characteristics and data precision for the 
values used in various analyses throughout the study.  All values that were estimated, as 
identified in Section 4 in Tables 4-2 and 4-3, are in the figures. Table 4-1 provides a tabular 
summary of runoff coefficients (slopes of the regression lines presented here). Large storms are 
identified in these plots by study year and event number. 
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Figure 36 

Regression of rainfall/runoff data for outfall 42, combined year 1 and year 2.  Slope of regression 
line is 0.70. (95% confidence interval and 1:1 dotted reference line shown). 
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Figure 37 

 
Regression of rainfall/runoff data for outfall 46, combined year 1 and year 2.  Slope of regression 
line is 0.67. (95% confidence interval and 1:1 dotted reference line shown). 
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Figure 38 

 
Regression of rainfall/runoff data for outfall 52, combined year 1 and year 2.  Slope of regression 
line is 0.68. (95% confidence interval and 1:1 dotted reference line shown). 
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Figure 39 

Regression of rainfall/runoff data for outfall 58, combined year 1 and year 2.  Slope of regression 
line is 0.89. (95% confidence interval and 1:1 dotted reference line shown). 
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Figure 40 

Regression of rainfall/runoff data for outfall 20E, combined year 1 and year 2.  Slope of 
regression line is 0.62. (95% confidence interval and 1:1 dotted reference line shown). 
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Figure 41 

Regression of rainfall/runoff data for outfall 20-f, combined year 1 and year 2.  Slope of 
regression line is 0.69. (95% confidence interval and 1:1 dotted reference line shown). 
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Figure 42 

Regression of rainfall/runoff data for outfall 8-23c, combined year 1 and year 2.  Slope of 
regression line is 0.77. (95% confidence interval and 1:1 dotted reference line shown). 
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Figure 43 

Regression of rainfall/runoff data for outfall 8-B001, combined year 1 and year 2.  Slope of 
regression line is 0.74. (95% confidence interval and 1:1 dotted reference line shown). 
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APPENDIX Event Hydrographs and HyetographsE
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Event No. 1998e13 4/11/99Site 8 -

APPENDIX Event Hydrographs and HyetographsE
Bicycle Grate/LID -
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Event No. 1999e03 12/31/99Site 1E -

APPENDIX Event Hydrographs and HyetographsE
Litter Pickup -

No Hydrologic Data Available for this Event For this Outfall
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Event No. 1999e03 12/31/99Site 1W -

APPENDIX Event Hydrographs and HyetographsE
Street Sweeping -
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Event No. 1999e03 12/31/99Site 6 -

APPENDIX Event Hydrographs and HyetographsE
Modified Inlet -

0

0.2

0.4

0.6

0.8

1

1.2

09:55 11:07 12:19 13:31 14:43 15:55 17:07

Time (hh:mm)

R
ai

nf
al

l I
nt

en
si

ty
 (i

n/
hr

)

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

Fl
ow

 R
at

e 
M

ea
su

re
d 

(c
fs

)

Rainfall Intensity
Flow (cfs)

Event 1999-03, Outfall 6-20E

Flow Rate and Rainfall Intensity as a Function of Time

6-20EOutfallControl

12/31/99
Event Start Date:

0

0.2

0.4

0.6

0.8

1

1.2

09:55 11:07 12:19 13:31 14:43 15:55 17:07

Time (hh:mm)

R
ai

nf
al

l I
nt

en
si

ty
 (i

n/
hr

)

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

Fl
ow

 R
at

e 
M

ea
su

re
d 

(c
fs

)

Rainfall Intensity
Flow (cfs)

Event 1999-03, Outfall 6-20F

Flow Rate and Rainfall Intensity as a Function of Time

6-20FOutfallTreatment

12/31/99
Event Start Date:

Caltrans LMPS
FINAL REPORT

T:\ENV\LJMLMPS.MDB: HYDROGRAPH REPORT \09-MAR-00\SDG E- 43

0043303



Event No. 1999e03 12/31/99Site 8 -

APPENDIX Event Hydrographs and HyetographsE
Bicycle Grate/LID -
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Event No. 1999e05 1/25/00Site 1E -

APPENDIX Event Hydrographs and HyetographsE
Litter Pickup -
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Event No. 1999e05 1/25/00Site 1W -

APPENDIX Event Hydrographs and HyetographsE
Street Sweeping -
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Event No. 1999e05 1/25/00Site 6 -

APPENDIX Event Hydrographs and HyetographsE
Modified Inlet -
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Event No. 1999e05 1/25/00Site 8 -

APPENDIX Event Hydrographs and HyetographsE
Bicycle Grate/LID -
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Event No. 1999e06 1/30/00Site 1E -

APPENDIX Event Hydrographs and HyetographsE
Litter Pickup -
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Event No. 1999e06 1/30/00Site 1W -

APPENDIX Event Hydrographs and HyetographsE
Street Sweeping -
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Event No. 1999e06 1/30/00Site 6 -

APPENDIX Event Hydrographs and HyetographsE
Modified Inlet -
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Event No. 1999e06 1/30/00Site 8 -

APPENDIX Event Hydrographs and HyetographsE
Bicycle Grate/LID -
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Event No. 1999e08 2/10/00Site 1E -

APPENDIX Event Hydrographs and HyetographsE
Litter Pickup -
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Event No. 1999e08 2/10/00Site 1W -

APPENDIX Event Hydrographs and HyetographsE
Street Sweeping -
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1.0 INTRODUCTION 
This Standard Operating Procedure (SOP) applies to measuring solid mass accumulation at 24 
drain inlets in conjunction with the Litter Management Pilot Study (LMPS).  This SOP describes 
the schedule of implementation, site locations, procedures, necessary equipment, and the 
requirements of personnel performing the solids accumulation measurements.  The intent of the 
inlet deposition monitoring is to evaluate seasonal fluctuations of solids within drain inlets. 

2.0 SITE LOCATIONS 
Inlet deposition monitoring will be performed at 24 inlets, 6 inlets at each of four LMPS sites. 
Directions to each site are provided in Attachment 1. 

3.0 SCHEDULE 
Inlet deposition monitoring will generally be performed at a frequency of once every four weeks 
from June through August 1999 and once every two weeks from September 1999 to April 2000.  
Projected dates of implementation are provided in Attachment 2.  The schedule has been 
developed to account for holidays and not to conflict with the LMPS street sweeping schedule as 
the subcontractor (California Street Maintenance) uses the same barrier vehicle for both 
activities. 

4.0 PROCEDURES 

4.1 PREMOBILIZATION 
• Identify the drain inlet to be monitored from Figures 2.1 through 2.4 for Sites 1E, 1W, 6, and 

8 on the scheduled day. 

• Collect and pack all required equipment, listed in Attachment 3 of this SOP, within the field 
vehicle. 

• Verify the meeting time and location of the traffic control support vehicle (Truck Mounted 
Crash Cushion [TMCC]) and personnel. 

TMCC Contact Information: 
California Street Maintenance 

Rick Anderson (626) 961-9326 

4.2 MOBILIZATION 
Drive to the Site as guided by the directions provided in Attachment 1. 

Drain inlets are located on the highway shoulders (within the right of way).  Inlets to be 
monitored have been labeled with the appropriate inlet identification number, red lines painted 
twenty feet before and after the inlet, and labels indicating “Do Not Clean” (in red paint).  Upon 
arriving at a designated inlet, the field vehicle should pull forward past the inlet to the red spray 
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painted line and the TMCC should pull up to the red spray painted line prior to the inlet.  The 
positioning of vehicles in this manner is intended to provide temporary protection from traffic.  
The TMCC should have the crash cushion in the proper horizontal configuration and the 
Flashing Arrow Sign (FAS) should indicate “caution” ahead during monitoring activities.  At 
inlets where the field crew deems feasible, cones and a “Shoulder Work Ahead” sign should be 
placed behind the TMCC during monitoring activities. 

Full shoulder closure is not required for “Short-Term Operations” (activities under 10 minutes) 
as defined in Caltrans Division of Maintenance manual (Chapter 8 – “Protection of Workers”).  
The inlet deposition monitoring falls under this definition but all relevant requirements, such as 
working near moving traffic and protective vehicles, within Caltrans Division of Maintenance 
manual (Chapter 8 – “Protection of Workers”) must be followed. 

4.3 MONITORING PROCEDURES 
1. Confirm that the drain inlet is the correct one by locating its identification number.  If no 

identification number can be found or if the number is different, contact the project 
coordinator (Ian Forrest (714) 648-2881) to confirm the location. 

2. Clear debris from the top of the grate and in between the bars only as necessary to make 
measurements.  Try to remove all matter including dried mud, tar, cement, and stones.  Be 
careful to minimize the amount of soil and debris that is allowed to fall into the inlet. 

3. Identify the 12 measurement stations marked in yellow on the grate.  If the station points 
have worn off they must be replaced with the proper paint (see equipment list) at the 
designated distances from the pavement edge (origin), as identified within the “Inlet 
Deposition Monitoring – Initial Setup” forms located in Attachment 4. 

4. Complete the “Inlet Deposition Monitoring Field Measurement and Observation” form 
(Attachment 5) which includes: 

• Date, 

• Field crew, 

• Inlet number, 

• Site Number, 

• Inlet description (Single Grate, Double Grate, etc.), 

• Description of inlet composition (described in Section 3.3.1), 

• Check list of pictures taken (e.g., inlet number with surrounding area and inlet number 
with contents), 

• Notes describing the physical properties of the inlet contents (e.g., vegetation type, litter 
types, and observations), and  

• Inlet deposition measurements (for each station as described in section 3.3.2). 
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4.3.1 Inlet Composition Estimates 
Estimate the inlet composition of the accumulated solids by following the procedures below: 

1. Divide the inlet bottom into four quadrants such that each area equals 25% of the total 
bottom area.  Quadrant 1 should be located upstream of the traffic flow and next to the 
highway.  Quadrant 2 should be downstream of traffic flow and next to Quadrant 1.  
Quadrant 3 should be behind Quadrant 1 and next to the curb. Quadrant 4 should be behind 
Quadrant 2 and next to the curb.  See Figure 1 for a schematic of the proper quadrant 
delineation. 

Figure 1 – Schematic of Quadrant Delineation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Estimate the percentage of concrete bottom, sediment, vegetation, and litter within each 
quadrant such that the sum of the four quadrants equals 100%.  Moisture content should also 
be categorized in each quadrant as either dry, moist, or saturated. 

4.3.2 Inlet Deposition Measurements 

Uncompacted Depths 
Starting at measuring Station 1 on the grate, insert the bottom of the measuring rod through the 
grate; always place the rod behind (toward the curb) the grate bar that is marked with the station 
number. 

Use the spirit level to adjust the rod so it is vertical and slowly lower it down until it just touches 
the top of the accumulated solids or inlet bottom. 

With the measuring rod plumb, just touching the accumulated solids or inlet bottom, take a depth 
reading, using the measuring tape mounted on the rod, from the top of the grate directly above 
the station number. 

Record the depth to top of the accumulated solids on the line provided for “Uncompacted” 
depths at Station 1. 
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Compacted Depths 
With the measuring rod plumb and just above the accumulated solids (as described above), allow 
the rod to press down on the solids.  DO NOT push on the rod or add additional weight when 
performing the compacted measurement. 

Using the measuring tape mounted on the rod, take a depth reading from the top if the grate to 
the top of compacted solids.  Record the value on the line provided for “Compacted” depths for 
each station number. 

Repeat the process of measuring and recording uncompacted and compacted depths at each of 
the 12 stations. 

4.4 REQUIRED EQUIPMENT 
The equipment list for inlet deposition monitoring is provided in Attachment 3. 

4.5 QUALITY ASSURANCE 
• Confirm the identity of each drain inlet that is visited. 

• Assemble the measuring rod in a constant manner to ensure its actual length remains true to 
the gradations. 

• Identify each monitoring station on the grate. 

• Hold the measuring rod as vertical (plumb) as possible when measuring depths at each 
station. 

• Lay a straight edge or ruler across the bars on the grate to gain a closer approximation of the 
depth of solids. 

• Document the date, field crew, measurements, and observations in the proper location and 
form. 

• Record the measurement from the measuring rod to the nearest hundredth of a foot (0.01 
feet) 

• Be sure that all photos contain the inlet identification number for reference. 

• Reapply paint to the inlet identification number, measuring stations, and “Do Not Clean” 
sign and symbol as necessary.  Do not allow the paint to completely wear off. 
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Site 1 (105 Freeway) - Outfalls #60, #59, #58*  
 
5 Freeway North or 57 Freeway North 
91 Freeway West 
605 Freeway North 
105 Freeway West 
 
Exit Long Beach Boulevard 
Right on Long Beach Boulevard 
Right at the first street (Mulford Ave.) 
Right at first stop sign (look for church) 
Proceed on Fernwood Ave. (east) 
Park across the street from the perimeter fenced 
 monitoring equipment (nearest cross street is Muriel Dr.) 
Enter Caltrans gate 
 
       *Water quality monitoring outfall  
 
 
 

Site 1 (105 Freeway) - Outfalls #50, #51, #52* 
 
(Same as above) 
 
Proceed on Fernwood Ave (east) 
Park across street on Fernwood Ave (nearest cross street is Elm St.) 
Walk across Fernwood Ave  
Enter Caltrans gate 
 
       *Water quality monitoring outfall  
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Site 1 (105 Freeway) - Outfalls #47, #46*, #44 
 
(Same as above) 
 
Proceed on Fernwood Ave (east) 
Right on Atlantic Blvd.   
Right on Josephine St.  (KFC Restaurant on corner) 
Right on Second St.  
 
Outfall #46 is at end of cul-de-sac (Second St.) surrounded by perimeter fencing 
Enter Caltrans gate 
Walk 200 feet east to reach Outfall #47 
Walk 400 feet west to reach Outfall #44 
 

*Water quality monitoring outfall  
 
 
 

Site 1 (105 Freeway) - Outfalls #42*, #B111, #B110 
 
(Same as before) 
 
Back on Second Street (south) 
Right on Josephine St.  (KFC Restaurant on corner), proceed west 
Right on Thorsen (cul-de-sac) 
 
Outfall #42 is located 100 feet west from the Caltrans gate 
Walk 150 feet west of Outfall #42 to reach Outfall #B111 
Walk 150 feet west of Outfall #B111 to reach Outfall #B110  (Outfall #B110  
 can also be accessed through Caltrans gate located at Muriel Dr. & Louise St.)  
 
       *Water quality monitoring outfall  
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Site 6 (60 Freeway) - Outfalls #20B and #20C 
 
5 Freeway North  
57 Freeway North 
60 Freeway West 
 
Exit Hacienda Blvd. 
Left on Hacienda Blvd. 
Right at Three Palms 
Proceed straight at stop sign 
Right at Kwis Ave 
Park at cul-de-sac 
Enter through Caltrans gate 
Proceed west along crushed stone path for 150 feet to reach Outfall #20B  
Proceed west beyond Outfall #20B for 250 feet to reach Outfall #20C 
 
 
 

Site 6 (60 Freeway) - Outfalls #20H, #20G, 20F*, 20E* 
 
(same as before) 
If proceeding from at Kwis Ave cul-de-sac, proceed  
 south on Kwis Ave 
Right at Los Robles 
Right on Turnbull Canyon Rd., proceed north 
Open side gate of Los Altos High School Parking area  
 (located across street from St. John’s church) 
Park in parking lot (close gate after driving vehicle through gate) 
Walk 150 feet to gate 
Outfall #20H and Outfall #20G are 300 feet from each other 
Proceed 250 feet east along Caltrans right-of-way fence 
Outfall #20F is surrounded by perimeter fencing 
Outfall #20E is 250 feet east of Outfall #20F 
 
      * Water quality monitoring outfalls 
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Site 8 (60 Freeway) - Outfalls #23C* and #B001* 
 
These outfalls drain the 60 Fwy (west) lanes) 
 
5 Freeway North 
57 Freeway North 
60 Freeway West 
 
Exit Wilcox/Garfield Ave 
Proceed straight along W. Pomona Way (one way street) 
Pass Wilcox Ave intersection 
Park along right side of road midway between Wilcox Ave and Garfield Ave 
Enter Caltrans gate 
Walk 100 feet east to reach Outfall #23C 
 
For Access to Outfall #B001 (located on corner of W. Pomona Way/Garfield) 
Proceed along W. Pomona Way (west) until before Garfield Ave 
Park across the street from the perimeter fencing 
Enter through the Caltrans gate to reach Outfall #B001 
 
      * Water quality monitoring outfalls 
 
 

Site 8 (60 Freeway) - Outfalls #24B, #24D, #24E and #24F 
 
Outfalls are along the right-of-way along the 60 Fwy (east) 
 
From Outfall #B001 
Proceed straight in west direction along W. Pomona Way 
Turn left at Garfield Ave  
Turn left on Via Campo 
Park at the East West Bank on the right side along Via Campo 
Walk across the street to Caltrans right-of-way gate 
Proceed left (west) within the Caltrans right-of-way fence 
Outfall #24B is located near the intersection of Via Campo/Garfield 
Proceed east to reach Outfall #24D 
Proceed further east to reach Outfall #24E 
Exit Caltrans gate 
Walk across the intersection to the northeast corner of Wilcox Ave. and Via Campo 
Enter the Caltrans gate to reach Outfall #24F (located around the corner intersection)  
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Caltrans Litter Management Pilot Study (LMPS) 
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INLET DEPOSITION MONITORING TENTATIVE SCHEDULE 

 
Month 

Tuesday  
(Scheduled Day) 

Wednesday 
(Contingency Day) 

June 1 2 
June 29 30 
July 27 28 

August 24 25 
September 7 8 
September 21 22 

October 5 6 
October 19 20 

November 2 3 
November 16 17 
November 30  
December  1 
December 14 15 
December 27 (Mon) 28 (Tues) 
January 11 12 
January 25 26 
February 8 9 
February 22 23 

March 7 8 
March 21 22 
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Caltrans Litter Management Pilot Study (LMPS) 
 

 C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APF1.DOC\1-FEB-06\SDG     F-13 

 

INLET DEPOSITION MONITORING EQUIPMENT CHECKLIST 

 
FIELD/SPECIALTY BOX SAFETY/TRAFFIC EQUIPMENT 
 
____  pH/Conductivity Meter (1)  _____ Cellular Telephone (1) 
____  Temperature Meter  (1) _____ Hard Hat for each Crew Member 
____  Keys for Caltrans gates & enclosures (1 set) _____ Traffic Safety Vests 
 ____  Pens/Pencils (3) _____ Safety Boots (with Steel Toes) 
_____ Sigma Sampler and Flow Meter Manuals (1)  ____  6 Traffic Cones (24”) 
____  Health & Safety Plan (1) _____ “Shoulder Work Ahead” Sign 

____  Encroachment Permit (1)  INLET DEPOSITION MONITORING EQUIPMENT 

____  Pepper Spray (1) _____ Standard Operating Procedures 
____  Leather Gloves (2 pairs) _____ Measuring Rod 
____  Latex Gloves (8 pairs; some medium & large)_____  Inlet Deposition Monitoring Forms (28) 
____  Paper Towels (1 roll) _____ Three Rolls of 24 Exposure Film 
____  Ziploc Bags (1 box) _____ Camera (or Three Disposable Cameras)  
____  Solvex (green) Gloves (2 pairs)   With Flash 

____  Duct Tape (1 roll) OTHER  

____  First Aid Kit (1) _____ Markal Ball Paint Marker (for grate stations) 

____  Flashlight w/ extra batteries (2) _____ White & Red Spray Paint (for remarking LMPS inlets) 

____  Hard-hat Headlamps w/good batteries (2)    
_____  Extra Straps (REI straps) (2)   
_____  Disposal Camera (1)   
_____  Trash Bags for waste pick-up (2)  
_____  Masks (2)  
_____  Goggles (1)   
_____  Fire Extinguisher (1)    
     
Note: If any non-reusable items are used, replace the item at the end of the workday.  The Field/ Specialty 
Box is also used for storm water sampling therefore items may be needed in a moments notice during the 
“Rain Season”.  If any items are missing, restock and if item is out of stock please let the coordinator know 
for purchasing. 

 
 

Signature   Date      Time:    
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URSGWC- Caltrans Litter Management Pilot Study
Inlet Deposition Monitoring
Field Measurements & Observations

Field Crew: Date:
Total Miles Driven: Site Number:
Problems/Peripheral Conditions that could possibly affect study: 

(cont. on back if necessary)

Moisture is either: >>> Traffic Flow >>> Inlet Description
Dry (D); Quadrant 1 Quadrant 2 Single Grate SG
Moist  (M); or (Q 1) (Q 2) Sinlge Grate Structural BMP SG/BMP
Saturated (S). Quadrant 3 Quadrant 4 Double Grate DG

(Q 3) (Q 4) Double Grate Structural BMP DG/BMP

Inlet Number: Inlet Description (circle one) SG SG/BMP DG DG/BMP
Description of Inlet Contents Inlet Deposition Measurements per station 
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7 8

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture 9 10 11 12

Pictures Taken (check when completed) Uncompacted

Inlet Number w/ Surrounding Area Inlet w/ Contents Compacted 

Inlet Number: Inlet Description (circle one) SG SG/BMP DG DG/BMP
Description of Inlet Contents Inlet Deposition Measurements per station
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7 8

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture 9 10 11 12

Pictures Taken (check when completed) Uncompacted

Inlet Number w/ Surrounding Area Inlet w/ Contents Compacted 

Inlet Number: Inlet Description (circle one) SG SG/BMP DG DG/BMP
Description of Inlet Contents Inlet Deposition Measurements per station
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7 8

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture 9 10 11 12

Pictures Taken (check when completed) Uncompacted

Inlet Number w/ Surrounding Area Inlet w/ Contents Compacted 

W:\977001NJ\FR500\NRDC DRAFT 5-12-00\fr500-bt .xls\2/1/2006\SDG
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Inlet Number: Inlet Description (circle one) SG SG/BMP DG DG/BMP
Description of Inlet Contents Inlet Deposition Measurements per station
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7 8

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture 9 10 11 12

Pictures Taken (check when completed) Uncompacted

Inlet Number w/ Surrounding Area Inlet w/ Contents Compacted 

Inlet Number: Inlet Description (circle one) SG SG/BMP DG DG/BMP
Description of Inlet Contents Inlet Deposition Measurements per station
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7 8

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture 9 10 11 12

Pictures Taken (check when completed) Uncompacted

Inlet Number w/ Surrounding Area Inlet w/ Contents Compacted 

Inlet Number: Inlet Description (circle one) SG SG/BMP DG DG/BMP
Description of Inlet Contents Inlet Deposition Measurements per station
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7 8

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture 9 10 11 12

Pictures Taken (check when completed) Uncompacted

Inlet Number w/ Surrounding Area Inlet w/ Contents Compacted 

Notes 

W:\977001NJ\FR500\NRDC DRAFT 5-12-00\fr500-bt .xls\2/1/2006\SDG
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URSGWC- Caltrans Litter Management Pilot Study
Inlet Deposition Monitoring
Field Measurements & Observations

Field Crew: Date:
Total Miles Driven: Site Number: 8
Problems/Peripheral Conditions that could possibly affect study: 

(cont. on back if necessary)

Flap Gate BMP
Moisture is either: >>> Traffic Flow >>> Inlet Description
Dry (D); 1 2 Single Grate SG
Moist  (M); or 3 Sinlge Grate Structural BMP SG/BMP
Saturated (S). 4 5 Double Grate DG

7 6 Double Grate Structural BMP DG/BMP

Inlet Number: Inlet Description (circle one) SG SG/BMP DG DG/BMP
Description of Inlet Contents Inlet Deposition Measurements per station
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7 8

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture 9 10 11 12

Pictures Taken (check when completed) Uncompacted

Inlet Number w/ Surrounding Area Inlet w/ Contents Compacted 

Description of Inlet Contents Inlet Deposition Measurements per station 
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture

Pictures Taken (check when completed)

Inlet Number w/ Surrounding Area Inlet w/ Contents

Description of Inlet Contents Inlet Deposition Measurements per station 
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture

Pictures Taken (check when completed)

Inlet Number w/ Surrounding Area Inlet w/ Contents

W:\977001NJ\FR500\NRDC DRAFT 5-12-00fr500-at .xls\2/1/2006\SDG
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Inlet Number: Inlet Description (circle one) SG SG/BMP DG DG/BMP
Description of Inlet Contents Inlet Deposition Measurements per station
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7 8

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture 9 10 11 12

Pictures Taken (check when completed) Uncompacted

Inlet Number w/ Surrounding Area Inlet w/ Contents Compacted 

Inlet Number: Inlet Description (circle one) SG SG/BMP DG DG/BMP
Description of Inlet Contents Inlet Deposition Measurements per station
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7 8

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture 9 10 11 12

Pictures Taken (check when completed) Uncompacted

Inlet Number w/ Surrounding Area Inlet w/ Contents Compacted 

Description of Inlet Contents Inlet Deposition Measurements per station 
(i.e., leaves and newspaper) Downstream Road: in feet. 1 2 3 4

Q 1 Q 2 Q 3 Q 4 Uncompacted

Concrete Bottom % % % % Compacted 

Sediment % % % % 5 6 7

Vegetation % % % % Uncompacted

Litter % % % % Compacted 

Moisture

Pictures Taken (check when completed)

Inlet Number w/ Surrounding Area Inlet w/ Contents

Notes 

W:\977001NJ\FR500\NRDC DRAFT 5-12-00fr500-at .xls\2/1/2006\SDG
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APPENDIXG Chemical Water Quality Data Tables and Charts 
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 

Cadmium, Dissolved
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 

Chromium, Dissolved
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 

Copper, Dissolved
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 

Nickel, Dissolved
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 

Lead, Dissolved
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 

Zinc, Dissolved

0

1

2

3

4

5

6

3rd Quartile

1s t Quartile

Median

Lower 95% CL

Upper 95% CL

Upper Inner
Fence

Lower Inner
Fence

Outside Value

LN
 o

f E
ve

nt
 M

ea
n 

C
on

ce
nt

ra
tio

n

                              1-42    1-46    1-52    1-58   6-20e   6-20f   8-23c   8-B001
                               Site 1-E     Site 1-W       Site 6          Site 8

                                        OUTFALL

EMC Distribution (ug/l)

30

40

50

60

70

80

Station Mean Concentration (ug/l)

                          1-42    1-46    1-52    1-58   6-20e   6-20f   8-23c   8-B001
                        Site 1-E       Site 1-W          Site 6       Site  8

                                        OUTFALL

Ev
en

t M
ea

n 
C

on
ce

nt
ra

tio
n

Zinc, Total

OUTFALL

3

4

5

6

7

3rd Quartile

1s t Quartile

Median

Lower 95% CL

Upper 95% CL

Upper Inner
Fence

Lower Inner
Fence

Outside Value

LN
 o

f E
ve

nt
 M

ea
n 

C
on

ce
nt

ra
tio

n

                              1-42    1-46    1-52    1-58   6-20e   6-20f   8-23c   8-B001
                               Site 1-E     Site 1-W       Site 6          Site 8

                                        OUTFALL

EMC Distribution (ug/l)

100

200

300

400

500

Station Mean Concentration (ug/l)

                          1-42    1-46    1-52    1-58   6-20e   6-20f   8-23c   8-B001
                        Site 1-E       Site 1-W          Site 6       Site  8

                                        OUTFALL

Ev
en

t M
ea

n 
C

on
ce

nt
ra

tio
n

Caltrans LMPS
FINAL REPORT T:\ENV\LJMLMPS.MDB: GRAPHIC REPORT

06-Jul-00 G-6

0043387



Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 
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Figure G-1. SUMMARY STATISTICS FOR WATER QUALITY CONSTITUENTS 

Total Organic Carbon
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Cadmium, Dissolved ug/l EPA 200.8/6020 Method DL .0437/.127 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 ND ND ND ND ND ND ND ND
1998-03 12/01/98 ND 0.581 0.489 2.29 ***** ***** 0.785 0.571
1998-05 01/25/99 0.310 0.370 ND ND 0.278 0.534 0.360 ND
1998-06 02/09/99 ND ND ND ND 1.54 0.466 0.286 *****
1998-09 03/15/99 ND ND ***** ND ND ND ND ND
1998-10 03/20/99 ND ND ***** 0.216 ND ND ND ND
1998-11 03/25/99 ND ND ND ND 0.954 ND 0.208 *****
1998-12 04/06/99 ND ND ND ND ND ND ND ND
1998-13 04/11/99 ND ND ND ND ND ND ND ND
COV ***** ***** ***** ***** 4.15 ***** 0.760 *****
Mean ***** ***** ***** ***** 0.580 ***** 0.391 *****
Median ***** ***** ***** ***** 0.136 ***** 0.311 *****

1999 1999-05 01/25/00 ND 0.309 ND 0.466 0.332 0.392 ND ND
1999-06 01/30/00 ND ND ND 0.212 ND ND ND *****
1999-08 02/10/00 0.205 ND ND 0.364 ND 0.254 ND 0.388
1999-09 02/12/00 ***** ***** ND ND ND ND ND ND
1999-10 02/13/00 ND ***** ND ND 0.265 0.286 ND 0.418
1999-11 02/16/00 ND ND ND ND ND 0.244 ND ND
1999-12 02/20/00 ***** ND ND ND ND ND ND ND
1999-13 02/23/00 ***** ND ND ND ND 0.209 ND ND
1999-14 02/27/00 ND ND ND ND ND 0.264 ***** ND
1999-15 03/04/00 ND ND ND ND ND ND ND ND
1999-16 03/08/00 ND ND ND ND ND ND ND ND
COV ***** ***** ***** 1.20 ***** 0.730 ***** *****
Mean ***** ***** ***** 0.171 ***** 0.280 ***** *****
Median ***** ***** ***** 0.109 ***** 0.227 ***** *****

Combined COV ***** 1.17 ***** 11.39 5.01 0.737 1.36 0.698
Mean ***** 0.168 ***** 0.308 0.272 0.207 0.235 0.230
Median ***** 0.109 ***** 0.027 0.053 0.166 0.139 0.188

Cadmium, Total ug/l EPA 6020 Method DL 0.0437 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 1.51 1.36 2.39 0.661 2.45 2.96 2.72 0.612
1998-03 12/01/98 0.664 0.494 0.956 0.719 ***** ***** 2.76 2.16
1998-05 01/25/99 1.60 0.420 1.84 0.400 3.08 2.09 2.38 2.35
1998-06 02/09/99 1.09 0.520 0.663 0.821 3.47 3.08 2.39 *****
1998-09 03/15/99 1.37 ND ***** 0.849 4.03 4.19 2.22 2.13
1998-10 03/20/99 ND 0.692 ***** 0.337 5.70 0.555 1.60 1.72
1998-11 03/25/99 0.354 0.449 0.432 0.499 5.82 6.03 2.16 *****
1998-12 04/06/99 0.403 0.569 0.391 0.302 3.31 3.00 1.41 1.17
1998-13 04/11/99 0.241 ND ND ND 0.696 0.758 0.804 0.306
COV 1.01 0.570 1.09 0.536 0.75 0.987 0.414 0.903
Mean 0.888 0.560 1.05 0.544 3.85 3.13 2.09 1.65
Median 0.624 0.486 0.714 0.480 3.08 2.23 1.93 1.22

1999 1999-05 01/25/00 0.596 0.643 0.566 0.801 4.48 5.28 2.46 1.65
1999-06 01/30/00 0.285 1.42 0.24 0.502 2.71 2.13 2.87 *****
1999-08 02/10/00 1.20 1.55 0.58 1.62 3.75 4.06 3.16 1.95
1999-09 02/12/00 ***** ***** 0.36 0.663 1.85 ***** 1.05 0.804
1999-10 02/13/00 ***** ***** 1.09 0.770 3.12 3.83 2.10 1.91
1999-11 02/16/00 1.13 0.593 0.355 0.865 2.85 3.89 2.23 1.33
1999-12 02/20/00 ***** ND ND ND ND ND ND ND
1999-13 02/23/00 ***** 0.283 ND 0.399 2.31 3.04 1.76 1.06
1999-14 02/27/00 0.473 ND ND 0.276 1.86 1.55 ***** 0.472
1999-15 03/04/00 0.455 ND 0.556 0.201 0.562 0.548 0.321 0.292
1999-16 03/08/00 ND 0.200 ND 0.204 1.63 2.39 0.914 1.53
COV 0.740 1.60 0.932 0.807 1.14 1.38 1.20 0.97
Mean 0.644 0.631 0.405 0.607 2.71 3.33 1.99 1.23
Median 0.517 0.335 0.297 0.472 1.79 1.96 1.27 0.885

Combined COV 0.867 1.072 1.145 0.669 1.019 1.154 0.870 0.929
Mean 0.761 0.592 0.634 0.572 3.21 3.17 2.06 1.38
Median 0.575 0.404 0.417 0.476 2.25 2.08 1.55 1.01

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Chromium, Dissolved ug/l EPA 200.8/6020 Method DL 0.1737/0.262 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 1.39 2.17 3.04 ND 1.46 1.41 1.04 ND
1998-03 12/01/98 5.87 6.24 5.37 2.47 ***** ***** 3.14 2.29
1998-05 01/25/99 3.56 3.88 3.47 4.04 4.50 7.33 4.32 4.54
1998-06 02/09/99 2.82 2.95 2.24 2.44 2.49 2.18 1.86 *****
1998-09 03/15/99 2.36 3.04 ***** 1.27 2.51 3.10 2.06 2.28
1998-10 03/20/99 4.77 4.81 ***** 4.24 5.92 5.69 3.14 2.85
1998-11 03/25/99 3.85 2.49 2.43 4.00 3.96 4.15 3.31 *****
1998-12 04/06/99 4.82 4.73 4.16 4.00 4.30 4.12 2.74 2.99
1998-13 04/11/99 2.56 2.77 2.13 2.07 2.94 3.61 2.18 2.05
COV 0.469 0.362 0.354 0.575 0.465 0.559 0.438 0.487
Mean 3.62 3.70 3.28 2.93 3.57 4.05 2.69 2.63
Median 3.28 3.48 3.10 2.54 3.24 3.54 2.46 2.37

1999 1999-05 01/25/00 3.33 3.32 2.93 1.81 2.61 2.32 1.89 3.56
1999-06 01/30/00 4.19 2.87 4.39 2.44 2.48 2.48 2.49 *****
1999-08 02/10/00 3.36 3.31 2.50 2.48 1.78 2.31 1.83 1.55
1999-09 02/12/00 ***** ***** 1.75 1.65 2.32 2.73 1.35 1.33
1999-10 02/13/00 2.55 ***** 2.56 2.79 2.31 2.25 2.04 2.31
1999-11 02/16/00 3.94 3.32 2.71 2.70 3.10 3.44 2.40 2.22
1999-12 02/20/00 ***** 2.21 1.75 2.28 1.91 1.96 1.63 1.07
1999-13 02/23/00 ***** 2.09 1.78 2.44 2.48 2.56 1.72 1.30
1999-14 02/27/00 3.88 3.30 2.97 4.56 3.05 3.40 ***** 1.92
1999-15 03/04/00 1.95 1.55 1.68 1.69 1.62 2.08 1.05 1.03
1999-16 03/08/00 2.30 2.28 1.46 2.40 2.42 2.38 1.17 2.44
COV 0.286 0.280 0.342 0.288 0.207 0.181 0.293 0.419
Mean 3.21 2.71 2.41 2.48 2.38 2.54 1.77 1.89
Median 3.08 2.61 2.28 2.38 2.33 2.50 1.70 1.74

Combined COV 0.380 0.349 0.373 0.421 0.369 0.409 0.411 0.465
Mean 3.41 3.19 2.74 2.66 2.85 3.13 2.19 2.18
Median 3.19 3.01 2.57 2.45 2.68 2.89 2.02 1.97

Chromium, Total ug/l EPA 6020 Method DL 0.1737 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 5.40 8.22 8.72 4.60 20.9 23.0 12.1 4.14
1998-03 12/01/98 9.34 8.44 7.75 6.38 ***** ***** 22.4 18.9
1998-05 01/25/99 5.51 6.62 4.79 5.55 29.9 20.2 23.3 35.2
1998-06 02/09/99 8.30 5.61 7.94 5.79 28.4 22.3 18.0 *****
1998-09 03/15/99 19.1 7.81 ***** 7.37 37.9 39.0 27.2 29.0
1998-10 03/20/99 3.43 4.34 ***** 4.51 57.2 48.1 18.8 19.4
1998-11 03/25/99 5.77 6.85 5.88 6.24 46.0 50.2 22.6 *****
1998-12 04/06/99 6.72 9.42 5.91 6.17 35.7 26.9 16.6 14.7
1998-13 04/11/99 4.54 4.84 4.99 5.90 11.3 12.7 8.23 6.47
COV 0.53 0.270 0.241 0.157 0.536 0.501 0.387 0.914
Mean 7.55 6.94 6.60 5.84 34.4 30.8 19.1 19.9
Median 6.68 6.70 6.41 5.77 30.3 27.6 17.8 14.7

1999 1999-05 01/25/00 6.53 7.69 6.64 5.19 35.7 38.9 23.3 19.0
1999-06 01/30/00 7.19 4.40 4.96 2.79 22.4 19.4 29.4 *****
1999-08 02/10/00 10.4 15.4 7.32 11.9 34.2 33.7 29.1 16.8
1999-09 02/12/00 ***** ***** 4.11 5.20 16.3 ***** 11.1 4.80
1999-10 02/13/00 ***** ***** 3.50 3.79 19.3 24.9 15.0 9.37
1999-11 02/16/00 4.41 5.72 4.67 5.33 17.2 29.8 19.0 11.9
1999-12 02/20/00 ***** ND ND ND ND ND ND ND
1999-13 02/23/00 ***** 3.09 2.38 3.93 17.6 19.8 12.3 9.39
1999-14 02/27/00 4.14 3.47 3.30 4.12 14.0 11.6 ***** 5.72
1999-15 03/04/00 3.48 2.15 1.86 2.23 6.26 5.27 2.35 2.10
1999-16 03/08/00 2.85 2.74 2.08 4.08 13.1 18.7 6.66 12.5
COV 0.478 0.920 0.651 0.678 1.28 1.54 1.57 1.19
Mean 5.64 5.24 3.93 4.64 22.1 26.8 19.0 10.7
Median 5.09 3.86 3.29 3.84 13.6 14.6 10.2 6.89

Combined COV 0.512 0.704 0.636 0.536 1.11 1.15 1.07 1.18
Mean 6.66 6.22 5.06 5.23 28.5 29.5 19.5 14.6
Median 5.93 5.08 4.27 4.61 19.1 19.3 13.3 9.41

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Copper, Dissolved ug/l EPA 200.8/6020 Method DL 0.086/0.545 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 20.2 14.7 21.1 18.2 27.6 32.7 18.6 9.62
1998-03 12/01/98 27.6 16.6 25.7 24.7 ***** ***** 30.9 29.9
1998-05 01/25/99 19.2 13.3 13.0 14.7 46.3 45.0 27.6 28.6
1998-06 02/09/99 9.39 9.01 10.2 9.31 43.8 26.5 18.0 *****
1998-09 03/15/99 13.3 13.0 ***** 14.3 28.2 40.7 17.9 18.4
1998-10 03/20/99 22.3 16.7 ***** 19.6 57.2 73.9 33.0 28.1
1998-11 03/25/99 11.0 10.2 10.2 15.3 59.9 53.8 27.0 *****
1998-12 04/06/99 13.4 16.1 12.1 12.8 29.7 25.7 15.0 19.5
1998-13 04/11/99 8.27 8.73 9.52 9.66 20.3 23.3 10.6 15.0
COV 0.43 0.26 0.40 0.33 0.41 0.42 0.39 0.43
Mean 16.2 13.2 14.6 15.5 39.6 40.5 22.3 21.7
Median 14.9 12.8 13.6 14.7 36.7 37.3 20.8 19.9

1999 1999-05 01/25/00 35.9 31.1 25.7 39.1 51.8 54.2 34.9 26.5
1999-06 01/30/00 29.5 20.6 21.2 25.9 32.3 37.3 38.8 *****
1999-08 02/10/00 18.3 18.3 15.8 18.5 26.1 30.7 24.9 21.8
1999-09 02/12/00 ***** ***** 6.93 8.54 14.5 18.5 7.08 5.9
1999-10 02/13/00 15.8 ***** 11.8 14.7 32.5 31.9 22.9 21.1
1999-11 02/16/00 11.0 11.0 10.9 13.5 22.6 24.5 14.8 12.0
1999-12 02/20/00 ***** 6.24 6.60 7.35 9.7 9.9 8.54 7.05
1999-13 02/23/00 ***** 5.31 5.26 7.47 13.3 17.8 9.39 7.19
1999-14 02/27/00 11.1 7.98 9.27 11.4 15.4 22.8 ***** 10.3
1999-15 03/04/00 5.54 3.69 4.50 4.30 7.42 9.10 4.88 4.42
1999-16 03/08/00 7.33 6.78 5.43 6.73 11.2 13.6 8.82 16.0
COV 0.719 0.805 0.638 0.722 0.653 0.599 0.822 0.680
Mean 17.3 12.6 11.3 14.5 21.8 25.0 18.1 13.6
Median 14.0 9.83 9.6 11.7 18.3 21.5 14.0 11.2

Combined COV 0.556 0.574 0.574 0.565 0.681 0.606 0.661 0.662
Mean 16.6 12.9 12.6 14.9 29.7 31.7 20.2 17.0
Median 14.5 11.2 10.9 13.0 24.5 27.1 16.9 14.2

Copper, Total ug/l EPA 6020 Method DL 0.086 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 34.9 40.1 37.0 34.9 152 139 61.4 20.2
1998-03 12/01/98 38.5 24.4 33.0 41.4 ***** ***** 107 77.5
1998-05 01/25/99 20.6 21.0 17.4 20.6 172 124 103 97.2
1998-06 02/09/99 29.0 18.3 31.7 29.2 134 125 135 *****
1998-09 03/15/99 72.4 36.5 ***** 33.4 177 211 111 101
1998-10 03/20/99 23.2 19.9 ***** 29.1 366 359 103 85.5
1998-11 03/25/99 29.5 23.8 36.3 30.8 292 331 125 *****
1998-12 04/06/99 30.2 43.5 23.7 27.0 184 150 80.2 65.0
1998-13 04/11/99 19.8 20.3 23.7 26.9 73 81.7 46.8 37.9
COV 0.409 0.341 0.285 0.197 0.520 0.548 0.358 0.646
Mean 33.1 27.6 29.2 30.4 197 193 98.1 72.9
Median 30.6 26.2 28.1 29.9 175 169 92.4 61.3

1999 1999-05 01/25/00 49.3 46.9 38.4 51.4 211 237 113 84.7
1999-06 01/30/00 44.4 27.7 24.7 29.2 141 124 129 *****
1999-08 02/10/00 47.6 71.0 32.8 63.0 188 208 126 66.7
1999-09 02/12/00 ***** ***** 28.6 38.3 100 ***** 59.7 23.7
1999-10 02/13/00 ***** ***** 21.1 24.3 122 149 83.8 44.5
1999-11 02/16/00 24.8 30.7 19.7 30.8 123 166 106 53.0
1999-12 02/20/00 ***** 15.1 17.2 16.9 50.7 65.4 40.9 28.1
1999-13 02/23/00 ***** 17.0 14.6 21.1 99.1 113 65.0 44.6
1999-14 02/27/00 25.4 13.0 15.9 21.6 90.0 75.6 ***** 29.6
1999-15 03/04/00 17.5 11.3 15.0 13.2 28.7 33.8 18.6 14.2
1999-16 03/08/00 19.5 24.2 15.0 17.4 82.0 107 38.1 78.0
COV 0.460 0.672 0.351 0.511 0.617 0.638 0.699 0.620
Mean 33.1 28.8 22.2 29.9 116 133 81.8 48.1
Median 30.1 23.9 20.9 26.6 99.0 112 67.0 40.9

Combined COV 0.416 0.508 0.354 0.390 0.654 0.629 0.568 0.654
Mean 32.9 28.1 24.9 30.1 150 159 89.7 57.7
Median 30.4 25.0 23.4 28.0 126 134 78.0 48.3

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Conductivity umhos/cm EPA 120.1 Method DL 0 umhos/cm
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-03 12/01/98 326 240 271 157 282 272 198 252
1998-05 01/25/99 327 735 181 104 303 340 166 163
1998-06 02/09/99 461 474 196 225 291 251 302 198
1998-09 03/15/99 80 169 153 103 208 246 106 123
1998-10 03/20/99 177 171 308 189 616 190 207 264
1998-11 03/25/99 140 140 162 393 322 138 176 260
1998-12 04/06/99 214 219 268 151 211 212 112 110
1998-13 04/11/99 305 171 325 99 226 225 315 195
COV 0.614 0.634 0.305 0.501 0.360 0.271 0.416 0.347
Mean 263 289 234 178 307 236 200 198
Median 224 244 224 160 289 227 185 187

1999 1999-05 01/25/00 345 417 339 321 215 205 218 *****
1999-08 02/10/00 129 356 330 290 230 209 268 363
1999-09 02/12/00 233 294 351 ***** 155 154 9 109
1999-10 02/13/00 523 318 378 ***** 392 371 ***** *****
1999-11 02/16/00 239 285 237 399 202 193 162 165
1999-12 02/20/00 250 175 122 327 250 241 167 103
1999-13 02/23/00 144 102 102 164 99 124 76 76
1999-14 02/27/00 132 85 3 320 156 181 89 84
1999-15 03/04/00 400 123 343 455 110 121 64 63
1999-16 03/08/00 123 152 153 158 123 126 117 98
COV 0.553 0.614 2.737 0.399 0.442 0.361 1.333 0.595
Mean 255 237 445 309 194 193 161 131
Median 223 202 153 287 178 182 96 113

Combined COV 0.56 0.61 1.53 0.55 0.48 0.34 1.00 0.55
Mean 256 258 331 244 245 212 185 166
Median 223 220 181 214 221 201 131 145

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Coliforms, Fecal MPN/100mL SM 9221E Method DL 0 MPN/100mL
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-03 12/01/98 2300 2700 22000 160000 90000 24000 160000 160000
1998-05 01/25/99 30 30 30 23 500 130 300 800
1998-06 02/09/99 8000 200 1100 2400 22000 5000 17000 9000
1998-09 03/15/99 23 23 80 300 500 170 300 170
1998-10 03/20/99 130 80 80 50 160000 800 170 2300
1998-11 03/25/99 8000 5000 800 500 800 500 5000 11000
1998-12 04/06/99 230 70 230 80 80 30 300 300
1998-13 04/11/99 500 230 230 700 500 230 230 2300
COV 14.43 6.99 8.39 48.17 53.63 9.75 25.11 11.37
Mean 6427 1402 2909 23935 142879 5301 35059 31557
Median 444 198 344 497 2664 541 1395 2765

1999 1999-05 01/25/00 20 80 70 80 ND ND 5000 *****
1999-08 02/10/00 ND 20 ND ND 230 220 5000 130
1999-09 02/12/00 ND 500 300 ***** 1300 ND ND 80
1999-10 02/13/00 110 170 80 ***** 130 1100 ***** *****
1999-11 02/16/00 130 ND ND 40 300 500 ND 800
1999-12 02/20/00 220 ND ND ND 80 40 40 20
1999-13 02/23/00 1300 800 20 40 800 1300 130 170
1999-14 02/27/00 20 ND ND ND 40 110 80 70
1999-15 03/04/00 ND ND ND 20 ND ND ND 20
1999-16 03/08/00 500 ND 500 110 800 500 1300 1100
COV 5.4 14.1 10.7 1.3 3.5 4.2 91.1 2.9
Mean 334 359 208 45 546 604 9055 364
Median 60 25 19 27 151 141 99 120

Combined COV 12.5 15.8 24.9 24.0 29.8 6.9 98.5 19.4
Mean 1833 1000 1735 2775 16152 1795 33941 11173
Median 147 63 70 115 541 256 345 577

Hardness as CaCO3 mg/l EPA 130.2 Method DL 0.829 mg/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 46 42 28 48 58 50 42 30
1998-03 12/01/98 124 120 40 118 ***** ***** 136 152
1998-05 01/25/99 32 180 30 38 180 92 140 160
1998-06 02/09/99 68 178 40 40 68 68 52 *****
1998-09 03/15/99 36 34 ***** 50 200 198 152 80
1998-10 03/20/99 50 70 ***** 62 310 ***** 66 80
1998-11 03/25/99 30 26 32 32 272 280 ***** *****
1998-12 04/06/99 40 44 44 42 220 140 80 66
1998-13 04/11/99 20 20 30 24 64 54 36 30
COV 0.56 0.97 0.18 0.47 0.79 0.74 0.62 0.76
Mean 50 83 35 50 181 130 90 90
Median 43 59 34 46 142 104 77 71

1999 1999-05 01/25/00 92 92 42 99 172 164 111 116
1999-06 01/30/00 75 76 34 84 137 134 158 *****
1999-08 02/10/00 38 70 28 48 169 140 112 70
1999-09 02/12/00 ***** ***** 25 30 94 77 31 24
1999-10 02/13/00 56 ***** 25 38 107 110 74 69
1999-11 02/16/00 42 29 28 40 105 103 80 44
1999-12 02/20/00 ***** 24 27 31 46 39 36 24
1999-13 02/23/00 ***** 20 32 38 64 61 42 37
1999-14 02/27/00 ***** ***** ***** 70 ***** ***** ***** *****
1999-15 03/04/00 41 18 32 37 37 34 20 35
1999-16 03/08/00 38 33 48 40 69 70 40 67
COV 0.37 0.72 0.22 0.42 0.56 0.58 0.75 0.58
Mean 55 46 32 50 102 96 73 55
Median 51 38 31 47 89 83 58 48

Combined COV 0.48 0.88 0.20 0.43 0.70 0.64 0.69 0.68
Mean 52 64 33 50 134 108 80 69
Median 47 48 33 46 110 91 66 57

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Nickel, Dissolved ug/l EPA 200.8/6020 Method DL 0.0585/0.408 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 5.12 3.72 3.73 5.44 4.47 4.62 3.33 1.71
1998-03 12/01/98 8.87 5.85 5.84 9.63 ***** ***** 10.30 8.50
1998-05 01/25/99 3.03 4.82 2.88 4.63 5.96 5.78 4.19 4.38
1998-06 02/09/99 2.20 1.78 1.87 1.75 5.03 4.88 3.61 *****
1998-09 03/15/99 2.80 4.35 ***** 3.96 6.12 9.58 2.97 3.07
1998-10 03/20/99 8.20 2.58 ***** 7.84 7.66 16.80 5.10 3.91
1998-11 03/25/99 3.08 1.47 1.66 7.30 8.19 7.12 5.14 *****
1998-12 04/06/99 2.69 2.50 2.86 2.01 4.13 3.09 3.47 3.16
1998-13 04/11/99 2.90 2.23 2.40 2.63 5.98 5.74 2.91 2.45
COV 0.545 0.499 0.445 0.673 0.244 0.548 0.411 0.536
Mean 4.33 3.30 3.06 5.19 5.96 7.24 4.54 3.92
Median 3.80 2.95 2.80 4.31 5.79 6.35 4.20 3.46

1999 1999-05 01/25/00 8.14 6.44 4.26 10.8 7.74 8.37 5.55 5.10
1999-06 01/30/00 5.57 4.39 3.72 7.68 4.40 4.79 4.88 *****
1999-08 02/10/00 4.80 4.86 3.72 6.53 4.82 4.94 4.90 5.54
1999-09 02/12/00 ***** ***** ND 1.88 1.83 2.66 1.07 1.20
1999-10 02/13/00 3.55 ***** 1.93 3.09 5.14 4.58 3.90 4.51
1999-11 02/16/00 2.24 2.05 1.83 3.15 3.53 3.85 2.34 2.27
1999-12 02/20/00 ***** 1.13 1.29 1.53 1.57 1.48 1.80 1.47
1999-13 02/23/00 ***** 0.72 ND 1.29 1.80 2.17 1.11 ND
1999-14 02/27/00 2.16 1.17 1.72 2.50 3.05 4.21 ***** 1.87
1999-15 03/04/00 1.46 ND ND ND 1.11 1.30 0.81 ND
1999-16 03/08/00 1.54 ND 3.60 1.48 1.43 1.76 1.43 1.85
COV 0.698 1.503 0.696 0.925 0.699 0.643 0.900 0.797
Mean 3.77 2.70 2.31 3.77 3.38 3.73 3.50 2.86
Median 3.09 1.50 1.90 2.77 2.77 3.13 2.59 2.23

Combined COV 0.608 1.090 0.629 0.840 0.684 0.725 0.730 0.720
Mean 4.04 3.11 2.61 4.41 4.58 5.21 4.04 3.29
Median 3.45 2.10 2.21 3.38 3.78 4.22 3.26 2.67

Nickel, Total ug/l EPA 200.8 Method DL 0.0585 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 9.89 10.0 6.72 7.87 21.7 23.7 12.6 4.02
1998-03 12/01/98 10.6 6.62 6.67 12.1 ***** ***** 25.4 21.0
1998-05 01/25/99 6.70 5.88 7.14 4.66 28.7 18.2 21.2 29.4
1998-06 02/09/99 6.92 3.94 7.43 4.52 26.0 20.6 16.1 *****
1998-09 03/15/99 317 11.8 ***** 11.6 77.0 146 130 131
1998-10 03/20/99 7.29 4.16 ***** 11.5 56.3 52.5 18.9 18.7
1998-11 03/25/99 7.33 6.51 5.91 7.42 43.7 46.2 21.6 *****
1998-12 04/06/99 6.28 7.95 5.51 5.17 32.2 23.7 16.2 12.5
1998-13 04/11/99 4.77 6.99 4.34 4.88 13.6 14.5 10.4 6.84
COV 2.04 0.372 0.188 0.436 0.595 0.878 0.838 1.58
Mean 25.1 7.15 6.27 7.82 38.2 42.5 28.0 32.9
Median 11.1 6.70 6.16 7.17 32.8 31.9 21.5 17.6

1999 1999-05 01/25/00 11.3 11.1 7.91 13.90 34.40 36.8 23.1 18.9
1999-06 01/30/00 8.53 7.76 4.30 8.33 22.6 19.7 28.6 *****
1999-08 02/10/00 9.93 16.90 7.45 14.9 31.2 32.5 26.8 16.0
1999-09 02/12/00 ***** ***** 3.92 4.71 14.7 ***** 9.32 4.51
1999-10 02/13/00 ***** ***** 3.11 4.62 20.3 23.6 15.3 10.8
1999-11 02/16/00 4.62 4.96 3.52 6.44 16.8 24.9 17.2 10.2
1999-12 02/20/00 ***** ND ND ND ND ND ND ND
1999-13 02/23/00 ***** 2.59 1.93 3.29 14.2 16.2 10.5 8.10
1999-14 02/27/00 5.15 2.04 3.04 3.82 13.9 12.3 ***** 2.91
1999-15 03/04/00 4.03 2.52 2.79 2.12 5.78 5.50 2.60 ND
1999-16 03/08/00 3.40 2.56 3.21 3.86 11.3 15.4 6.53 12.8
COV 0.50 1.13 0.62 0.92 1.27 1.46 1.63 1.09
Mean 6.82 5.99 3.93 6.40 20.7 24.2 19.5 11.4
Median 6.09 3.97 3.34 4.70 12.8 13.7 10.2 7.72

Combined COV 1.37 0.83 0.59 0.75 0.67 1.34 1.32 1.41
Mean 14.5 6.69 4.92 7.10 26.7 33.3 24.5 19.2
Median 8.52 5.16 4.23 5.69 22.3 20.0 14.8 11.1

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Nitrate Nitrogen mg/l EPA 300/353.3 Method DL 0.0077/0.028 mg/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 1.90 1.60 2.40 1.90 1.80 2.00 1.40 0.50
1998-03 12/01/98 3.30 3.10 3.90 2.60 ***** ***** 3.70 3.30
1998-05 01/25/99 1.00 0.90 1.60 0.70 1.70 1.40 1.60 *****
1998-06 02/09/99 1.00 1.20 1.40 0.80 1.10 1.20 1.40 *****
1998-09 03/15/99 1.00 1.20 ***** 0.70 1.50 1.70 1.30 1.20
1998-10 03/20/99 1.80 2.00 ***** 1.70 ***** ***** 2.30 *****
1998-11 03/25/99 1.00 0.90 1.40 0.80 ***** 2.00 2.10 *****
1998-12 04/06/99 1.20 1.40 1.50 0.90 1.30 1.00 0.80 0.80
1998-13 04/11/99 0.50 0.80 0.70 0.40 0.90 0.90 0.70 0.60
COV 0.58 0.45 0.57 0.65 0.27 0.33 0.55 0.75
Mean 1.43 1.46 1.88 1.19 1.39 1.47 1.72 1.24
Median 1.24 1.33 1.63 0.99 1.34 1.40 1.51 0.99

1999 1999-05 01/25/00 3.90 3.00 2.70 2.80 3.20 3.20 1.70 1.70
1999-06 01/30/00 2.50 1.90 2.50 1.80 2.20 2.00 2.10 *****
1999-08 02/10/00 1.20 ***** 1.30 1.10 1.20 1.20 1.80 1.90
1999-09 02/12/00 ***** ***** 1.60 0.46 0.83 1.10 0.37 0.37
1999-10 02/13/00 1.80 ***** 2.50 1.10 1.80 1.50 1.50 1.80
1999-11 02/16/00 1.50 1.90 2.30 1.30 1.60 1.70 1.30 1.20
1999-12 02/20/00 ***** 0.60 0.86 0.52 0.41 0.52 0.45 0.39
1999-13 02/23/00 ***** 0.67 0.75 0.59 0.83 0.95 0.58 0.48
1999-14 02/27/00 ***** ***** ***** 1.20 1.10 ***** ***** *****
1999-15 03/04/00 0.48 0.59 0.66 0.42 0.83 0.77 0.46 0.52
1999-16 03/08/00 0.65 0.72 0.53 0.60 0.70 0.76 0.61 0.67
COV 0.84 0.70 0.69 0.67 0.64 0.57 0.76 0.77
Mean 1.81 1.32 1.62 1.09 1.36 1.38 1.12 1.04
Median 1.4 1.08 1.34 0.91 1.14 1.20 0.90 0.82

Oil & Grease mg/l EPA 413.1 Method DL 0.9553 mg/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-03 12/01/98 25.0 15.0 226 27.0 28.0 30.0 35.0 44.0
1998-05 01/25/99 16.0 16.0 8.0 7.00 58.0 18.0 29.0 46.0
1998-06 02/09/99 37.0 22.0 27.0 24.0 60.0 39.0 34.0 21.0
1998-09 03/15/99 23.0 ND ND ND 53.0 55.0 13.0 17.0
1998-10 03/20/99 13.0 12.0 20.0 34.0 19.0 4.00 52.0 31.0
1998-11 03/25/99 20.0 19.0 15.0 34.0 24.0 16.0 49.0 29.0
1998-12 04/06/99 15.0 13.0 18.0 19.0 56.0 6.00 24.0 36.0
1998-13 04/11/99 16.0 20.0 20.0 28.0 41.0 49.0 23.0 15.0
COV 0.351 1.33 2.87 1.83 0.48 1.24 0.47 0.44
Mean 20.7 19.2 49.9 31.6 43.3 31.3 33.0 30.3
Median 19.5 11.5 16.4 15.2 39.0 19.6 29.9 27.7

1999 1999-05 01/25/00 10.0 18.0 14.0 23.0 32.0 37.0 29.0 *****
1999-08 02/10/00 15.0 21.0 15.0 34.0 50.0 27.0 17.0 11.0
1999-09 02/12/00 3.00 5.00 3.00 ***** 11.0 13.0 ND 14.0
1999-10 02/13/00 3.00 6.00 25.0 ***** 34.0 42.0 ***** *****
1999-11 02/16/00 4.00 4.00 4.00 12.0 34.0 32.0 16.0 8.00
1999-12 02/20/00 ***** 3.00 3.00 3.00 16.0 18.0 8.00 6.00
1999-13 02/23/00 6.00 6.00 3.00 4.00 13.0 21.0 10.0 10.0
1999-14 02/27/00 10.0 6.00 11.00 4.00 24.0 37.0 12.0 11.0
1999-15 03/04/00 ***** 2.00 2.00 2.00 10.0 8.00 10.0 9.00
1999-16 03/08/00 ND ND ND ND ND ND ND ND
COV 1.26 1.15 1.40 1.86 1.57 1.59 1.80 1.01
Mean 6.58 7.60 8.80 11.7 29.5 31.8 15.5 10.2
Median 4.10 5.00 5.12 5.55 15.9 16.9 7.51 7.21

Combined COV 1.49 1.36 2.31 2.05 1.26 1.37 1.65 1.20
Mean 15.3 12.2 21.6 20.9 38.1 30.7 27.8 22.1
Median 8.54 7.25 8.60 9.17 23.7 18.1 14.4 14.1

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Ortho-Phosphorus mg/l EPA 365.2/365.3 Method DL 0.0322/0.0222 mg/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 0.17 0.29 0.25 0.20 0.30 0.26 0.29 0.15
1998-03 12/01/98 0.05 0.08 0.30 0.23 ***** ***** 0.41 0.44
1998-05 01/25/99 0.10 0.11 0.14 0.14 0.13 0.17 0.18 *****
1998-06 02/09/99 0.08 0.11 0.11 0.10 0.12 0.13 0.15 *****
1998-09 03/15/99 0.13 0.12 ***** 0.11 0.14 0.12 0.15 0.17
1998-10 03/20/99 0.09 0.07 ***** 0.14 ***** ***** 0.17 *****
1998-11 03/25/99 0.12 0.12 0.13 0.17 ***** 0.36 0.22 *****
1998-12 04/06/99 0.12 0.13 0.13 0.13 0.19 0.18 0.15 0.15
1998-13 04/11/99 0.12 0.17 0.16 0.13 0.17 0.18 0.11 0.16
COV 0.36 0.43 0.39 0.27 0.35 0.40 0.42 0.49
Mean 0.11 0.13 0.18 0.15 0.18 0.20 0.20 0.22
Median 0.10 0.12 0.16 0.15 0.17 0.19 0.19 0.19

1999 1999-05 01/25/00 0.32 0.41 0.26 0.22 0.23 0.17 0.30 0.27
1999-06 01/30/00 0.25 0.34 0.22 0.28 0.21 0.40 0.55 *****
1999-08 02/10/00 0.19 0.33 0.16 0.15 0.24 0.26 0.31 0.23
1999-09 02/12/00 ***** ***** 0.11 0.12 0.14 0.13 0.10 0.11
1999-10 02/13/00 0.10 ***** 0.06 0.08 0.06 0.06 0.09 0.07
1999-11 02/16/00 0.10 0.13 0.08 0.09 0.09 0.11 0.12 0.10
1999-12 02/20/00 ***** 0.09 0.08 0.08 0.09 0.10 0.08 0.07
1999-13 02/23/00 ***** 0.07 0.05 0.05 0.06 0.07 0.09 0.06
1999-14 02/27/00 ***** ***** ***** 0.06 ***** ***** ***** *****
1999-15 03/04/00 0.07 0.05 0.05 0.05 0.07 0.07 0.06 0.06
1999-16 03/08/00 0.06 0.06 0.06 0.05 0.10 0.12 0.08 0.10
COV 0.72 1.04 0.67 0.66 0.59 0.66 0.86 0.60
Mean 0.16 0.20 0.11 0.11 0.13 0.15 0.18 0.12
Median 0.13 0.14 0.09 0.09 0.11 0.12 0.13 0.10

Combined COV 0.53 0.71 0.63 0.56 0.54 0.59 0.67 0.65
Mean 0.13 0.16 0.14 0.13 0.15 0.17 0.19 0.15
Median 0.11 0.13 0.12 0.11 0.13 0.15 0.16 0.13

Total Phosphorus mg/l EPA 365.2/365.3 Method DL 0.0222 mg/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 0.39 0.30 0.36 0.38 0.80 0.76 0.36 0.21
1998-03 12/01/98 0.32 0.24 0.47 0.38 ***** ***** 0.67 0.58
1998-05 01/25/99 0.17 0.13 0.14 0.20 0.21 0.20 0.20 *****
1998-06 02/09/99 0.37 0.17 0.24 0.13 0.80 0.57 0.49 *****
1998-09 03/15/99 0.21 0.32 ***** 0.12 0.69 0.61 0.60 0.56
1998-10 03/20/99 0.32 0.13 ***** 0.38 ***** ***** 0.26 *****
1998-11 03/25/99 0.19 0.24 0.22 0.27 1.37 0.97 0.24 *****
1998-12 04/06/99 0.19 0.23 0.18 0.18 0.58 0.44 0.30 0.38
1998-13 04/11/99 0.13 0.22 0.16 0.15 0.32 0.33 0.23 0.21
COV 0.40 0.34 0.46 0.50 0.69 0.57 0.46 0.53
Mean 0.26 0.22 0.26 0.25 0.71 0.57 0.38 0.40
Median 0.24 0.21 0.23 0.22 0.59 0.50 0.34 0.35

1999 1999-05 01/25/00 0.56 0.65 0.35 0.48 0.86 0.89 0.79 0.33
1999-06 01/30/00 0.50 0.55 0.33 0.47 0.76 0.69 1.60 *****
1999-08 02/10/00 0.67 9.90 0.64 0.58 10.00 5.40 0.68 0.71
1999-09 02/12/00 ***** ***** 0.41 0.38 0.88 0.57 0.34 0.40
1999-10 02/13/00 0.26 ***** 0.13 0.15 0.56 0.48 0.41 0.27
1999-11 02/16/00 0.18 0.20 0.10 0.17 0.51 0.72 0.50 0.32
1999-12 02/20/00 ***** 0.31 0.15 0.12 0.27 0.28 0.25 0.17
1999-13 02/23/00 ***** 0.25 0.11 0.12 0.42 0.40 0.30 0.24
1999-14 02/27/00 ***** ***** ***** 0.14 ***** ***** ***** *****
1999-15 03/04/00 0.17 0.14 0.11 0.14 0.20 0.18 0.12 0.10
1999-16 03/08/00 0.13 0.21 0.11 0.11 0.37 0.39 0.22 0.35
COV 0.74 2.29 0.78 0.73 1.48 1.14 0.85 0.59
Mean 0.37 1.12 0.25 0.26 1.16 0.89 0.53 0.33
Median 0.29 0.45 0.19 0.21 0.65 0.59 0.41 0.28

Combined COV 0.55 1.32 0.64 0.61 1.11 0.89 0.66 0.56
Mean 0.30 0.50 0.25 0.25 0.93 0.73 0.45 0.35
Median 0.26 0.30 0.21 0.22 0.62 0.55 0.37 0.31

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Lead, Dissolved ug/l EPA 200.8/6020 Method DL 0.0534/0.034 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 ND ND ND ND 2.58 1.55 ND ND
1998-03 12/01/98 2.08 1.71 2.50 1.71 ***** ***** 4.62 3.73
1998-05 01/25/99 2.77 3.18 2.33 2.12 37.4 45.6 27.6 51.3
1998-06 02/09/99 ND ND 1.46 ND 151 4.22 1.53 *****
1998-09 03/15/99 ND ND ***** ND 2.84 4.40 2.10 2.14
1998-10 03/20/99 2.10 ND ***** ND 3.11 5.31 3.08 1.36
1998-11 03/25/99 ND ND ND 1.55 5.28 2.10 1.92 *****
1998-12 04/06/99 ND ND ND ND ND 1.35 1.28 1.60
1998-13 04/11/99 2.43 1.45 ND 4.10 2.80 3.32 4.82 2.15
COV 0.25 1.07 0.53 1.15 3.83 1.55 1.32 2.19
Mean 1.93 1.14 1.48 1.51 24.12 7.36 4.81 7.10
Median 1.87 0.78 1.31 0.99 6.09 4.00 2.91 2.94

1999 1999-05 01/25/00 1.80 1.03 1.43 1.53 7.78 5.45 2.29 9.42
1999-06 01/30/00 1.11 1.68 ND ND 1.81 1.86 2.84 *****
1999-08 02/10/00 2.18 1.16 1.86 1.47 8.01 14.8 6.71 5.73
1999-09 02/12/00 ***** ***** ND ND 10.5 15.7 9.49 2.40
1999-10 02/13/00 1.19 ***** 1.25 1.11 19.6 17.0 13.1 7.99
1999-11 02/16/00 1.40 1.62 1.58 1.72 7.68 16.6 8.27 5.71
1999-12 02/20/00 ***** ND ND ND 7.49 6.75 8.70 2.72
1999-13 02/23/00 ***** 0.82 ND ND 14.9 16.7 11.4 5.79
1999-14 02/27/00 1.34 ND ND 1.51 11.4 16.8 ***** 4.34
1999-15 03/04/00 ND ND ND ND 6.20 6.79 4.11 2.12
1999-16 03/08/00 ND ND 1.48 ND 11.6 15.3 6.97 13.3
COV 0.35 0.58 0.26 0.96 0.68 0.82 0.64 0.67
Mean 1.35 0.936 1.22 1.10 10.2 13.2 7.67 6.10
Median 1.27 0.810 1.18 0.791 8.48 10.2 6.46 5.08

Combined COV 0.36 0.80 0.37 1.02 1.64 1.30 1.09 1.25
Mean 1.66 1.02 1.31 1.25 14.2 11.3 6.56 6.50
Median 1.56 0.795 1.23 0.874 7.38 6.90 4.43 4.06

Lead, Total ug/l EPA 6020 Method DL 0.0534 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 23.4 32.9 23.0 23.7 401 445 174 44.2
1998-03 12/01/98 24.6 10.6 22.7 30.7 ***** ***** 413 344
1998-05 01/25/99 12.8 15.7 7.16 13.8 822 504 462 448
1998-06 02/09/99 24.9 10.8 26.6 17.5 476 420 213 *****
1998-09 03/15/99 38.8 21.4 ***** 23.4 881 894 401 396
1998-10 03/20/99 5.47 7.70 ***** 14.4 1530 1360 310 305
1998-11 03/25/99 14.6 13.4 15.4 19.5 1260 1500 467 *****
1998-12 04/06/99 17.8 28.5 19.1 21.2 878 609 272 227
1998-13 04/11/99 12.9 10.4 13.9 13.0 213 244 127 120
COV 0.610 0.529 0.468 0.29 0.725 0.687 0.490 0.990
Mean 20.1 17.0 18.7 19.8 849 767 322 305
Median 17.2 15.0 17.0 19.0 687 632 289 217

1999 1999-05 01/25/00 18.9 17.7 19.4 19.7 759 823 363 171
1999-06 01/30/00 14.6 6.44 6.89 7.20 481 438 533 *****
1999-08 02/10/00 32.5 59.3 23.6 56.8 660 716 427 144
1999-09 02/12/00 ***** ***** 13.7 18.2 383 ***** 167 41.1
1999-10 02/13/00 ***** ***** 10.1 11.5 430 474 281 104
1999-11 02/16/00 14.3 20.6 11.2 22.3 424 540 358 127
1999-12 02/20/00 ***** 12.3 8.76 8.05 117 132 99.1 38.7
1999-13 02/23/00 ***** 11.9 9.67 12.3 291 343 193 133
1999-14 02/27/00 14.0 4.29 6.55 9.12 250 219 ***** 56.4
1999-15 03/04/00 14.3 5.26 12.3 6.67 69.8 78.2 44.5 21.6
1999-16 03/08/00 8.71 11.3 7.68 8.27 255 352 103 297
COV 0.413 0.948 0.42 0.714 0.813 0.859 0.926 0.965
Mean 16.9 16.5 11.8 16.0 400 442 277 121
Median 15.6 12.0 10.9 13.1 310 335 203 87

Combined COV 0.514 0.734 0.492 0.578 0.916 0.863 0.741 1.15
Mean 18.5 16.7 14.4 17.8 588 587 299 193
Median 16.5 13.4 12.9 15.4 434 445 240 127

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

pH pH Units EPA 150.1 Method DL 0 pH Units
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-03 12/01/98 7.63 8.84 7.79 7.90 7.72 7.58 7.70 7.87
1998-05 01/25/99 7.64 8.69 9.20 8.87 8.21 8.21 8.30 8.03
1998-06 02/09/99 7.47 7.53 7.42 7.50 7.84 7.39 7.31 7.23
1998-09 03/15/99 7.50 9.05 8.81 8.47 7.82 7.66 7.73 7.46
1998-10 03/20/99 7.33 7.61 8.71 7.66 7.03 7.47 7.28 7.88
1998-11 03/25/99 7.37 7.33 7.27 7.27 7.16 7.24 7.33 7.24
1998-12 04/06/99 8.97 8.69 8.51 8.38 9.20 9.51 7.95 7.72
1998-13 04/11/99 7.39 7.48 7.97 7.70 8.04 8.06 7.34 7.36
COV 0.07 0.09 0.09 0.07 0.08 0.09 0.05 0.04
Mean 7.66 8.16 8.21 7.97 7.88 7.89 7.62 7.60
Median 7.65 8.12 8.18 7.95 7.85 7.86 7.61 7.59

1999 1999-05 01/25/00 8.96 7.85 9.04 7.69 8.11 8.22 7.86 *****
1999-08 02/10/00 7.10 7.46 8.82 7.59 7.97 8.02 6.94 7.44
1999-09 02/12/00 8.85 8.40 8.43 ***** 7.41 7.76 4.80 7.57
1999-10 02/13/00 8.29 8.55 8.28 ***** 7.63 7.87 ***** *****
1999-11 02/16/00 8.88 8.30 8.57 8.79 7.83 8.02 7.47 7.14
1999-12 02/20/00 8.70 9.25 9.14 9.65 7.57 7.82 7.90 7.95
1999-13 02/23/00 8.74 8.85 8.74 9.43 8.57 8.39 8.62 8.51
1999-14 02/27/00 7.20 7.61 7.65 9.46 8.12 8.02 8.12 7.82
1999-15 03/04/00 8.82 9.15 8.33 9.31 7.96 7.90 7.82 8.23
1999-16 03/08/00 8.42 8.88 8.71 9.72 8.41 8.41 8.35 7.79
COV 0.09 0.08 0.05 0.10 0.05 0.03 0.18 0.06
Mean 8.40 8.43 8.57 8.96 7.96 8.04 7.57 7.81
Median 8.37 8.41 8.56 8.92 7.95 8.04 7.45 7.80

Combined COV 0.09 0.08 0.07 0.10 0.06 0.06 0.13 0.05
Mean 8.07 8.31 8.41 8.46 7.92 7.98 7.59 7.70
Median 8.04 8.28 8.39 8.42 7.91 7.96 7.52 7.69

Total Kjedhal Nitrogen mg/l EPA 351.3 Method DL 0.22 mg/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 2.7 1.9 2.4 2.2 3.6 3.1 2.7 1.1
1998-03 12/01/98 3.4 5.7 2.5 3.5 ***** ***** 6.7 8.0
1998-05 01/25/99 2.0 1.4 1.4 1.1 3.9 3.1 2.8 *****
1998-06 02/09/99 2.2 1.7 1.7 1.5 2.8 3.6 3.4 *****
1998-09 03/15/99 2.5 3.1 ***** 2.1 6.7 6.2 4.3 3.6
1998-10 03/20/99 3.6 2.5 ***** 3.4 ***** ***** 4.8 *****
1998-11 03/25/99 1.1 2.0 1.7 1.7 ***** 7.3 ***** *****
1998-12 04/06/99 2.5 2.8 2.2 2.5 3.4 3.9 3.1 3.6
1998-13 04/11/99 1.4 1.1 2.0 2.0 2.8 2.5 1.4 2.0
COV 0.40 0.51 0.21 0.38 0.33 0.41 0.49 0.86
Mean 2.4 2.5 2.0 2.2 3.9 4.3 3.7 3.9
Median 2.2 2.2 1.9 2.1 3.7 4.0 3.3 3.0

1999 1999-05 01/25/00 5.0 3.6 3.1 5.3 5.6 6.0 4.5 5.6
1999-06 01/30/00 2.8 2.2 2.3 3.4 3.6 3.6 6.2 *****
1999-08 02/10/00 2.2 2.8 1.7 2.5 3.9 4.5 4.2 1.8
1999-09 02/12/00 ***** ***** 1.1 1.4 1.5 1.7 1.1 1.4
1999-10 02/13/00 1.4 ***** 0.8 2.0 2.8 3.9 3.1 3.1
1999-11 02/16/00 1.4 1.7 0.8 1.7 2.5 3.6 3.1 2.2
1999-12 02/20/00 ***** 0.6 0.8 0.8 1.4 1.7 1.4 0.8
1999-13 02/23/00 ***** 1.1 1.1 1.2 2.0 1.7 1.4 1.3
1999-14 02/27/00 ***** ***** ***** 0.6 ***** ***** ***** *****
1999-15 03/04/00 0.8 0.6 0.8 0.8 0.8 0.9 0.8 0.6
1999-16 03/08/00 1.1 1.1 1.1 1.1 1.1 2.0 1.4 1.9
COV 0.68 0.76 0.52 0.74 0.67 0.64 0.79 0.76
Mean 2.1 1.8 1.4 1.9 2.6 3.0 2.8 2.1
Median 1.8 1.4 1.2 1.5 2.1 2.6 2.2 1.7

Combined COV 0.53 0.67 0.48 0.61 0.63 0.59 0.69 0.83
Mean 2.3 2.2 1.6 2.1 3.1 3.6 3.2 2.7
Median 2.0 1.8 1.5 1.8 2.6 3.1 2.7 2.1

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Total Organic Carbon mg/l EPA 415.1 Method DL 0.3875 mg/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 26.2 22.3 31.3 25.4 31.6 35.0 19.7 10.2
1998-03 12/01/98 43.0 35.4 43.8 51.0 ***** ***** 48.2 36.4
1998-05 01/25/99 12.5 11.4 10.5 14.9 24.6 22.4 20.6 *****
1998-06 02/09/99 12.8 12.4 15.4 10.8 17.5 20.2 15.8 *****
1998-09 03/15/99 17.0 15.5 ***** 15.1 7.2 33.0 5.9 5.9
1998-10 03/20/99 30.0 26.0 ***** 31.0 ***** ***** 24.0 *****
1998-11 03/25/99 25.0 11.9 14.5 17.3 70.0 62.0 34.0 *****
1998-12 04/06/99 15.3 17.5 17.4 16.8 24.8 21.5 16.9 16.1
1998-13 04/11/99 7.5 7.4 8.5 9.8 10.6 11.4 5.8 5.9
COV 0.58 0.51 0.63 0.56 0.86 0.57 0.81 0.89
Mean 21.5 18.0 20.5 21.4 27.7 29.9 22.4 15.5
Median 18.6 16.0 17.4 18.7 21.0 26.0 17.4 11.6

1999 1999-05 01/25/00 51.0 40.0 41.5 48.0 37.5 34.3 24.0 30.0
1999-06 01/30/00 34.8 27.3 34.6 51.0 32.4 28.8 31.6 *****
1999-08 02/10/00 18.0 18.5 17.5 16.7 23.3 20.5 20.9 21.7
1999-09 02/12/00 ***** ***** 11.0 13.1 14.6 14.7 8.5 8.3
1999-10 02/13/00 17.0 ***** 16.1 20.6 26.6 25.1 22.4 21.9
1999-11 02/16/00 12.2 13.6 14.1 17.1 19.6 20.5 16.7 12.8
1999-12 02/20/00 ***** 8.6 9.5 11.1 9.1 10.4 10.2 7.5
1999-13 02/23/00 ***** 6.6 6.7 9.5 10.2 10.8 7.9 6.7
1999-14 02/27/00 ***** ***** ***** 15.8 ***** ***** ***** *****
1999-15 03/04/00 5.8 5.5 3.8 5.8 5.8 6.2 4.6 4.9
1999-16 03/08/00 6.7 6.5 8.9 8.8 6.3 9.8 9.0 10.7
COV 0.94 0.85 0.82 0.75 0.76 0.60 0.68 0.68
Mean 21.9 16.2 16.8 19.8 19.3 18.5 16.1 14.1
Median 15.9 12.4 13.0 15.9 15.4 15.9 13.3 11.7

Combined COV 0.72 0.67 0.74 0.65 0.79 0.64 0.74 0.72
Mean 21.4 17.1 18.2 20.4 22.3 23.1 18.7 14.3
Median 17.4 14.2 14.6 17.1 17.5 19.5 15.1 11.6

Coliforms, Total MPN/100mL SM 9221C Method DL 0 MPN/100mL
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-03 12/01/98 3000 11000 90000 160000 90000 24000 160000 160000
1998-05 01/25/99 500 1100 500 800 13000 3000 13000 8000
1998-06 02/09/99 8000 6000 13000 5000 22000 28000 160000 28000
1998-09 03/15/99 40 300 300 2400 3000 3000 1300 220
1998-10 03/20/99 1400 500 220 800 160000 1100 300 2300
1998-11 03/25/99 13000 13000 2300 1700 1700 1700 5000 30000
1998-12 04/06/99 300 300 300 230 300 30 800 500
1998-13 04/11/99 5000 1300 3000 13000 160000 8000 1300 8000
COV 2.31 3.21 9.78 7.70 14.13 10.30 17.14 11.24
Mean 6601 5555 17003 23138 189084 27800 91903 69916
Median 2617 1651 1729 2982 13349 2687 5354 6197

1999 1999-05 01/25/00 2800 2300 340 3000 1300 230 2200 *****
1999-08 02/10/00 17000 11000 23000 3000 30000 220 5000 2300
1999-09 02/12/00 5000 500 1700 ***** 2300 500 ND 1700
1999-10 02/13/00 300 1700 80 ***** 130 13000 ***** *****
1999-11 02/16/00 3000 ND 1700 300 11000 8000 ND 2200
1999-12 02/20/00 220 80 80 40 800 130 9000 3500
1999-13 02/23/00 1300 2300 2200 500 8000 3000 2300 3000
1999-14 02/27/00 270 230 500 300 500 500 270 220
1999-15 03/04/00 500 40 300 40 230 300 40 300
1999-16 03/08/00 2200 3500 3500 300 5000 1700 8000 3500
COV 2.64 9.23 4.66 3.71 4.65 3.50 29.67 1.54
Mean 3771 5108 3987 1320 8797 3180 17021 2689
Median 1337 550 836 344 1851 875 573 1462

Combined COV 2.50 6.20 6.20 9.03 11.28 6.03 36.58 5.34
Mean 4844 5629 7251 9195 50438 8803 60029 16367
Median 1801 897 1155 1012 4454 1440 1641 3010

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

TPH (Diesel) mg/l EPA 8015M Method DL 0.432 mg/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-03 12/01/98 14.2 15.6 13.4 22.3 ND 1.56 9.79 7.45
1998-05 01/25/99 15.6 8.48 6.48 5.28 4.30 9.77 6.61 7.64
1998-06 02/09/99 20.5 17.7 18.2 33.1 7.35 35.6 18.4 11.2
1998-09 03/15/99 7.16 4.65 4.05 7.02 7.69 7.02 6.48 8.25
1998-10 03/20/99 13.8 9.39 16.8 37.4 25.3 23.0 43.4 18.5
1998-11 03/25/99 12.9 10.1 4.01 26.4 14.0 6.53 27.5 16.6
1998-12 04/06/99 9.80 7.27 10.0 11.4 19.2 16.2 13.0 12.5
1998-13 04/11/99 12.0 13.0 13.4 12.6 21.0 32.3 14.2 11.7
COV 0.32 0.45 0.67 0.83 1.46 1.39 0.75 0.35
Mean 13.4 10.9 11.2 20.6 15.5 19.6 17.8 11.8
Median 12.7 10.0 9.3 15.8 8.8 11.5 14.2 11.1

1999 1999-05 01/25/00 ND ND ND ND ND ND ND *****
1999-08 02/10/00 17.0 13.0 4.90 37.0 5.90 13.0 4.70 12.0
1999-09 02/12/00 0.570 ND 0.850 ***** ND ND ND 5.60
1999-10 02/13/00 1.40 4.90 1.80 ***** 5.40 9.60 ***** *****
1999-11 02/16/00 2.30 1.90 2.20 2.80 18.0 26.0 2.50 2.90
1999-12 02/20/00 ND ND ND ND 16.0 17.0 3.90 4.30
1999-13 02/23/00 3.50 2.80 3.00 3.00 5.90 7.30 3.30 4.20
1999-14 02/27/00 10.0 3.90 2.50 7.40 15.0 14.0 7.80 6.00
1999-15 03/04/00 ND ND ND ND 5.70 4.60 4.60 3.90
1999-16 03/08/00 9.10 ND ND ND 13.0 16.0 18.0 7.9
COV 4.06 2.14 1.44 5.71 2.18 2.55 1.02 0.47
Mean 6.81 3.31 1.93 6.30 12.5 17.4 5.41 5.89
Median 1.63 1.40 1.10 1.70 5.22 6.33 3.78 5.33

Combined COV 3.64 2.52 2.45 24.40 1.83 1.99 1.33 0.58
Mean 15.3 9.09 7.52 24.4 13.7 18.4 11.7 8.92
Median 4.06 3.35 2.85 3.44 6.57 8.25 7.05 7.70

TPH (Gasoline) mg/l EPA 8015M Method DL 0.416 mg/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-03 12/01/98 ND ND ND ND ND ND ND ND
1998-05 01/25/99 ND ND ND ND ND ND ND ND
1998-06 02/09/99 ND ND ND ND ND ND ND ND
1998-09 03/15/99 ND ND ND ND ND ND ND ND
1998-10 03/20/99 ND ND ND ND ND ND ND ND
1998-11 03/25/99 ND ND ND ND ND ND ND ND
1998-12 04/06/99 ND ND ND ND ND ND ND ND
1998-13 04/11/99 ND ND ND ND ND ND ND ND
COV ***** ***** ***** ***** ***** ***** ***** *****
Mean ***** ***** ***** ***** ***** ***** ***** *****
Median ***** ***** ***** ***** ***** ***** ***** *****

1999 1999-05 01/25/00 ND ND ND ND ND ND ND *****
1999-08 02/10/00 ND ND ND ND ND ND ND ND
1999-09 02/12/00 ND ND ND ***** ND ND ND ND
1999-10 02/13/00 ND ND ND ***** ND ND ***** *****
1999-11 02/16/00 ND ND ND ND ND ND ND ND
1999-12 02/20/00 ND ND ND ND ND ND ND ND
1999-13 02/23/00 ND ND ND ND ND ND ND ND
1999-14 02/27/00 ND ND ND ND ND ND ND ND
1999-15 03/04/00 ND ND ND ND ND ND ND ND
1999-16 03/08/00 ND ND ND ND ND ND ND ND
COV ***** ***** ***** ***** ***** ***** ***** *****
Mean ***** ***** ***** ***** ***** ***** ***** *****
Median ***** ***** ***** ***** ***** ***** ***** *****

Combined COV ***** ***** ***** ***** ***** ***** ***** *****
Mean ***** ***** ***** ***** ***** ***** ***** *****
Median ***** ***** ***** ***** ***** ***** ***** *****

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Total Suspended Solids mg/l EPA 160.2 Method DL 0 mg/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 70 77 80 41 332 324 179 53
1998-03 12/01/98 57 30 49 50 ***** ***** 357 296
1998-05 01/25/99 48 108 16 52 486 253 348 1150
1998-06 02/09/99 120 56 83 34 402 255 233 *****
1998-09 03/15/99 79 76 ***** 56 700 657 425 386
1998-10 03/20/99 10 24 ***** 40 1040 ***** 263 333
1998-11 03/25/99 18 24 9 20 556 559 205 *****
1998-12 04/06/99 38 199 40 32 662 422 298 253
1998-13 04/11/99 8 15 9 18 145 130 78 57
COV 1.2 1.0 1.2 0.4 0.6 0.6 0.5 1.5
Mean 56 71 46 39 564 383 274 417
Median 36 50 29 36 473 329 241 229

1999 1999-05 01/25/00 58 52 22 36 525 314 353 611
1999-06 01/30/00 29 20 12 9 347 274 660 *****
1999-08 02/10/00 70 174 52 135 605 477 395 203
1999-09 02/12/00 ***** ***** 17 30 246 177 89 43
1999-10 02/13/00 19 ***** 3 5 260 290 143 66
1999-11 02/16/00 23 30 6 30 247 372 261 117
1999-12 02/20/00 ***** 22 22 16 122 126 75 42
1999-13 02/23/00 ***** 18 8 20 220 231 136 122
1999-14 02/27/00 22 3 12 16 159 97 ***** 94
1999-15 03/04/00 23 ND 5 15 50 50 22 11
1999-16 03/08/00 11 14 12 7 205 243 80 155
COV 0.7 2.9 0.9 1.1 0.8 0.7 1.3 1.5
Mean 32 51 16 28 285 254 246 160
Median 27 16 12 19 225 205 149 90

Combined COV 0.9 2.1 1.2 0.9 0.8 0.7 0.9 1.7
Mean 43 68 26 34 403 304 262 256
Median 31 29 17 25 308 247 190 132

Total Volatile Solids mg/l EPA 160.4 Method DL 0 mg/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 76 70 94 50 144 132 54 22
1998-03 12/01/98 44 40 42 38 ***** ***** 90 82
1998-05 01/25/99 50 64 50 66 180 116 102 190
1998-06 02/09/99 40 54 52 32 90 74 96 *****
1998-09 03/15/99 66 46 ***** 48 210 106 100 96
1998-10 03/20/99 66 68 ***** 68 326 ***** 130 134
1998-11 03/25/99 8 22 28 14 267 228 26 *****
1998-12 04/06/99 30 52 20 27 132 100 52 53
1998-13 04/11/99 20 22 5 15 45 25 27 5
COV 0.8 0.5 1.2 0.6 0.7 0.8 0.7 1.9
Mean 48 50 49 41 183 119 78 116
Median 37 45 31 35 150 95 66 53

1999 1999-05 01/25/00 78 92 62 66 130 144 58 92
1999-06 01/30/00 64 34 52 30 118 82 134 *****
1999-08 02/10/00 56 68 42 94 148 138 120 84
1999-09 02/12/00 ***** ***** 44 38 86 70 38 38
1999-10 02/13/00 14 ***** 22 24 40 82 24 34
1999-11 02/16/00 20 24 12 24 72 96 46 28
1999-12 02/20/00 ***** 32 36 40 42 38 20 26
1999-13 02/23/00 ***** 24 32 24 32 48 38 34
1999-14 02/27/00 ***** ***** ***** 56 50 ***** ***** *****
1999-15 03/04/00 16 18 8 26 24 16 14 2
1999-16 03/08/00 32 46 38 38 46 58 20 50
COV 0.8 0.6 0.7 0.5 0.7 0.7 0.9 1.6
Mean 42 43 37 42 73 81 52 58
Median 33 37 30 38 61 66 39 31

Combined COV 0.8 0.5 0.9 0.5 0.9 0.8 0.8 1.7
Mean 45 46 41 41 118 96 65 77
Median 35 41 30 36 89 76 50 39

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.

Caltrans LMPS
FINAL REPORT T:\ENV\LJM\LMPS\Water Quality Summary Tables(5-10-00).xls G-13

0043408



APPENDIX G

Table G-1. CHEMICAL WATER QUALITY DATA

Chemical Water Quality Data Tables and Charts

Zinc, Dissolved ug/l EPA 200.8/6020 Method DL 0.2718/0.585 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 29.7 6.6 7.0 66.0 17.5 19.5 6.76 53.2
1998-03 12/01/98 104 112 152 219 ***** ***** 127 205
1998-05 01/25/99 45.8 39.2 37.1 30.4 46.4 228 58.1 42.8
1998-06 02/09/99 32.9 ND 50.0 ND 166 38.8 25.1 *****
1998-09 03/15/99 21.2 31.6 ***** 46.8 50.7 66.5 10.1 12.7
1998-10 03/20/99 108 75.5 ***** 55.3 20.6 94.5 22.2 33.2
1998-11 03/25/99 129 13.7 11.8 55.9 110 28.2 78.4 *****
1998-12 04/06/99 15.4 88.6 31.9 9.83 8.60 34.7 12.1 65.2
1998-13 04/11/99 44.7 28.7 63.8 26.5 36.2 46.6 21.4 23.0
COV 0.88 1.57 1.38 1.55 1.25 0.91 1.28 1.07
Mean 61.3 52.8 57.2 64.8 61.7 69.5 42.4 63.8
Median 46.1 28.4 33.5 35.2 38.5 51.5 26.1 43.5

1999 1999-05 01/25/00 ND ND ND ND ND ND ND ND
1999-06 01/30/00 94.3 48.2 30.3 150 30.0 71.8 50.5 *****
1999-08 02/10/00 55.7 48.2 35.2 98.3 239 31.0 21.8 107
1999-09 02/12/00 ***** ***** 8.11 19.8 8.73 16.8 10.3 29.7
1999-10 02/13/00 48.9 ***** 11.3 23.1 39.4 40.7 66.4 115
1999-11 02/16/00 23.6 14.2 18.7 61.6 20.1 30.7 16.1 35.6
1999-12 02/20/00 ***** ND ND ND ND ND ND ND
1999-13 02/23/00 ***** 6.14 9.7 9.43 22.0 26.8 16.0 15.2
1999-14 02/27/00 19.0 12.2 20.1 55.2 30.0 39.3 ***** 46.2
1999-15 03/04/00 10.6 5.08 18.7 7.68 9.89 34.7 19.0 37.2
1999-16 03/08/00 20.0 10.4 54.4 24.1 17.5 24.4 28.0 24.8
COV 2.46 1.66 2.18 2.02 3.33 2.70 2.70 4.00
Mean 52.7 18.4 26.9 49.3 50.2 49.8 35.8 80.9
Median 19.9 9.5 11.2 21.8 14.4 17.3 12.6 19.6

Combined COV 1.66 1.90 2.12 1.78 2.53 2.13 2.00 2.59
Mean 60.3 35.2 40.3 55.3 59.3 64.5 40.0 75.7
Median 31.0 16.4 17.2 27.1 21.8 27.4 17.8 27.2

Zinc, Total ug/l EPA 6020 Method DL 0.2718 ug/l
1-42 1-46 1-52 1-58 6-20E 6-20F 8-23C 8-B001

1998 1998-02 11/28/98 275 193 156 168 468 454 188 94.5
1998-03 12/01/98 187 112 182 173 ***** ***** 325 382
1998-05 01/25/99 124 74.2 74.1 100 339 283 309 418
1998-06 02/09/99 167 54.4 288 91.7 394 290 286 *****
1998-09 03/15/99 146 79.6 ***** 129 439 496 295 369
1998-10 03/20/99 94.6 58.5 ***** 120 940 983 267 302
1998-11 03/25/99 159 73.7 84.7 137 666 687 308 *****
1998-12 04/06/99 92.5 126 129 169 637 382 352 277
1998-13 04/11/99 60.2 187 133 94.5 189 233 132 107
COV 0.47 0.50 0.48 0.26 0.52 0.51 0.32 0.68
Mean 147 107 152 132 520 481 277 294
Median 133 96.2 136 128 462 427 263 243

1999 1999-05 01/25/00 336 168 163 321 561 670 409 889
1999-06 01/30/00 269 106 55.7 151 387 289 438 *****
1999-08 02/10/00 269 287 186 465 550 559 436 420
1999-09 02/12/00 ***** ***** 162 163 242 ***** 183 147
1999-10 02/13/00 ***** ***** 42.3 76.4 370 430 384 317
1999-11 02/16/00 117 92.5 77.5 196 352 503 321 242
1999-12 02/20/00 ***** 61.3 71.3 52.8 150 193 155 634
1999-13 02/23/00 ***** 52.2 64.6 96.7 340 390 271 210
1999-14 02/27/00 104 32.4 47.6 111 372 220 ***** 162
1999-15 03/04/00 86.4 119 94.6 56.3 104 115 78.2 102
1999-16 03/08/00 118 62.4 136 90.4 260 346 173 267
COV 0.60 0.74 0.57 0.78 0.55 0.58 0.62 0.75
Mean 190 111 101 163 345 382 295 344
Median 163 89.4 88.3 129 302 330 251 275

Combined COV 0.52 0.60 0.58 0.56 0.57 0.56 0.47 0.70
Mean 164 108 121 147 417 424 284 319
Median 145 92.7 105 128 361 370 256 261

Note: Statistics are based on a log-normal distribution.
****  Insufficient data.
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APPENDIXH Litter Characterization Protocol and Lab Data Sheets 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APH.DOC\19-JUN-00\SDG     H-1  
FINAL REPORT 

Caltrans Litter Management Pilot Study 
Litter Characterization Protocol 

 
 
A.   Preparation  
 
1.  Put on Tyvek suit, apron, gloves, and safety glasses. 
 
2.  Check to see whether this set of sample bags will need to be duplicate for quality 

assurance/control purposes (every 5th bag for the first 3 storms events and every 10th bag 
thereafter). 

 
3.  Weigh the bag with contents on calibrated scale.  Record weight on data sheet. 
 
4.  At the work table, pour out contents of litter bag in tub, and separate out litter material from 

leaves/organic debris.  See note “b” below regarding possible contaminated or hazardous 
materials that you may encounter.  

 
5.  Weigh leaves/organic debris on calibrated scale and record on data sheet.  Discard 

leaves/organic debris into trash can. 
 
6.  Sift through litter and remove spike materials.  Record the recovery of spike material on 

spike data sheet.  Weigh spike materials (as a whole) on calibrated scale and recorded 
weight on data sheet.  Dispose of spike materials as described under Section C - Disposal 
Procedures.  

 
7.  Place remaining litter in the # drying screen corresponding to the # litter bag.   Litter should 

be placed on drying screen to achieve maximum drying (e.g., spread out as much as 
possible, avoid covering/overlapping of materials).   

 
8.  Leave materials to air-dry on drying screens for 24 hours.  Record on data sheet the time 

that air-drying begins.  
 
9.  Record on data sheet how much time (in days) has passed between the previous storm for 

which litter collection took place and the storm for which you are now conducting litter 
analysis.  

 
10.  Photograph litter on drying screen.  Be sure to include event and site/outfall identification 

information in the photograph.  
 
B.    Litter Characterization 
 
11.   Put on Tyvek suit, gloves, and safety glasses. 
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FINAL REPORT 

12.  Take material off drying screen and segregate litter into the following categories:  
 
• Cardboard/Chipboard 
• Cigarette Butts 
• Cloth 
• Glass 
• Metal (foil and molded) 
• Other 
• Paper 
• Plastic-Film  
• Plastic-Moldable 
• Styrofoam 
• Wood Debris  
 

13.  If any materials appear to be accident- or spill-related (e.g., 5 or more pieces of related 
materials, broken glass, pellets, etc.,) consult the litter team’s Accident Specialist for a 
determination if the materials are actually accident- or spill-related.   If the Accident 
Specialist determines the materials to be accident- or spill-related, the Accident Specialist 
must fill in data on Accident/Spill form. 

 
14.  Further segregate the litter according to usage (e.g., smoking-related, food-related, or 

general unknown), as specified on the data sheet. 
 
15.  Weigh segregated materials on calibrated scale and record weight on data sheet (See note 

“b” below). 
 
16.  Measure volume of segregated materials using appropriate volume measurement container 

and record volume on data sheet. 
 
17.   Count individual segregated items and record number on data sheet. 
 
18.   Conduct percent floatable analysis using “Percent of Floating Material Procedure.” 
 
19.   Conduct oven-drying analysis using “Oven Drying Procedure.”  
 
C.   Litter Disposal Procedures 
 
20.  Recyclable materials should be placed in recycle bin. 
 
21.  Non-recyclable materials should be placed in trash bin. 
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D.  Clean-Up Procedures  
 
22.  Drying screens should be cleaned with water after each use.   This should be accomplished 

at the geotechnical lab’s large sink using a spray bottle.  
 
23.  Water from the tubs should be disposed into the sink of the geotechnical lab. 
 
Health and Safety 
 
• Do not smell or taste the contents of any container. 
 
• All open wounds on the hand must be protected with protective gloves. 
 
• If you get a cut or puncture wound from any litter materials, immediately disinfect and 

bandage using the first aid kit, etc.  Serious infections can arise unless proper treatment is 
received.  If necessary, seek emergency assistance at the nearest hospital, which is Western 
Medical Center located on Tustin Avenue between 4th St. and 17th St. in Tustin.  Also, notify 
Ron Miller by pager @ 800-970-8131 or by phone @ ext. 503.  If you have not had a tetanus 
shot within the past 10 years, you are advised to get one at the hospital immediately.  For any 
wound, also contact Greany Medical at 1-800-455-6155 (they are associated with Western 
Medical Center).  

 
• If you get any foreign objects or fluids in the eye, do not rub the eye.  Flush eye with eye 

water rinse located in the litter lab.  Liquid should be flushed for fifteen minutes and then 
consult a physician.  If flushing fails to remove the object, apply a dry, protective dressing 
and consult a physician (Western Medical Center located on Tustin Ave. between  4th St. and 
17th St. in Tustin). Also notify Ron Miller by pager @ 1800-970-8131 or by phone @ ext. 
503.  

 
 
 
NOTES 
 
a.  For the first set of characterization analyses, every 5th bag of litter should be weighed in 

duplicate (by one other team member to ensure accuracy of measurement).  Through the 
duration of the study, 10% of the litter bags should be weighed in duplicate (both pre- and 
post-drying) for quality assurance/control purposes.  The volumes of litter should also be 
measured in duplicate for 10% of the samples. 

b.  Any litter materials that appear to be contaminated or hazardous should be put aside.  Then 
contact Ron Miller by pager @: 800-970-8131, or by phone @ ext. 503 for assessment.   
Material will likely be placed in a 55-gallon drum for disposal by a licensed hauler with 
Caltrans noted as the generator. 
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PERCENTAGE OF FLOATING MATERIAL PROCEDURE 
 
 
OBJECTIVE 
To estimate the proportion of litter that floats from the litter samples collected in highway runoff. 
 
 
SUMMARY 
This procedure involves submerging the collected litter into a drum of water, leaving the material for 30 
seconds, and then retrieving the proportions that float and those that sink.  An estimate of the volume that 
floats and that which sinks will be made; then the non-floatable material will be drained for 24 hours (on 
the existing drying screens) and weighed. 
 
Samples to be used for analysis will be each type-classification summed over a whole storm event (i.e., all 
material from the event, grouped according the type, i.e., 11 samples for each event).  The drum of water 
will need to be of sufficient size to allow all the material to become thoroughly wet. 
 
Outputs from this analysis will be floatable and non-floatable volume estimates and a weight for the non-
floatable material after 24 hours of air-drying for each category of material (11 type classifications).  
 
 
PROCEDURE 
1. At the end of litter sorting analysis, all litter should be placed into the labeled type-classification bins 

(the same bins from which the oven drying samples are taken). 
2. These bins should be added together at the end of each analysis day until the complete storm event 

has been analyzed (including material from the oven-drying). 
3. Take one type-classification bin and empty into a tub of water. 
4. Stir thoroughly, ensuring everything gets submerged. 
5. Leave for 30 seconds. 
6. Scoop out floating material with sieve and place into volume measuring containers (select appropriate 

size container). 
7. Estimate and record WET FLOATING VOLUME on data sheet. 
8. Dispose of floating material. 
9. Drain water and place remaining material into volume measuring container, estimate, and record 

WET NON-FLOATABLE VOLUME. 
10. Place non-floatable material onto drying screens and leave for at least 24 hours. 
11. Repeat for each type-classification. 
12. After 24 hours, remove material and weigh and record each type-classification on data sheet. 
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OVEN DRYING PROCEDURE (sorted-weight: dry-weight ratio) 
 
 
OBJECTIVE 
To evaluate the comparative moisture content of different types of litter and litter from different storm 
events. 
 
 
SUMMARY 
This procedure involves oven-drying samples of litter and organic categories at the end of each analysis 
day to determine the moisture content of air-dried litter by litter type.  The moisture contents care then be 
compared by litter type and between storms. 
PROCEDURE 
1. At the end of every day a representative samples for EACH CATEGORY INCLUDING ORGANIC 

MATERIAL – should be taken (i.e., for organic, cardboard, cig. butts, cloth etc.). Samples should be 
between 0.5 and 1 pound  

2. Each sample to be placed into a clean drying container, labeled (with date and category) and weighed. 
3. Record the label (date and category) and the weight of each sample (including tray). 
4. Place into the drying oven (set at approximately 60 degrees Celsius) for at least 24 hours (potentially 

longer for very wet material). 
5. When completely dry, remove from oven and weigh the sample, record along with label information. 
6. Remove all material, weigh the drying container, and record values. 
7. REPEAT AT THE END OF EACH ANALYSIS DAY. 
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OUTFALL LITTER BAG SUMMARY SITE/OUTFALL #:___________________
STORM EVENT #: ___________________ 

SUMMARY INFORMATION: DUPLICATE ANALYSIS? YES  NO

 Litter Analysis Team Member(s):
LITTER AIR DRYING:

Date & Time collected bag (from bag label): Date & Time start drain litter (for min. 24 hrs):

Date & Time started sort: Date & Time start measuring drained weight:

Is there any accident debris present? YES  NO

BAG TOTALS (litter & organic) ORGANIC MATERIAL

TOTAL WET 
VOLUME ORGANIC VOLUME

 (milliliters to 0.1)  (milliliters to 0.1)

Spike 
Color:

Spike 
Color:

Spike 
Color:

Spike 
Color:

Count Count Count Count

Cigarette Butts:   ____  
Gum Wrappers:  ____  
Fabric Scraps:    ____   
Metal Cans:        ____  
Plastic Lids:        ____  
Poker Chips:       ____  
Popsicle Stick:    ____  
Styrofoam:         ____ 
Tongue Depress.:____ 

Cigarette Butts:   ____  
Gum Wrappers:  ____  
Fabric Scraps:    ____   
Metal Cans:        ____  
Plastic Lids:        ____  
Poker Chips:       ____  
Popsicle Stick:    ____  
Styrofoam:         ____  
Tongue Depress.:____ 

Cigarette Butts:   ____  
Gum Wrappers:  ____ 
Fabric Scraps:    ____   
Metal Cans:        ____  
Plastic Lids:        ____  
Poker Chips:       ____  
Popsicle Stick:    ____  
Styrofoam:         ____  
Tongue Depress.:____ 

Cigarette Butts:   ____  
Gum Wrappers:   ____ 
Fabric Scraps:    ____  
Metal Cans:        ____  
Plastic Lids:        ____  
Poker Chips:       ____  
Popsicle Stick:    ____  
Styrofoam:         ____  
Tongue Depress.:____ 

ORGANIC WEIGHT

 (grams to 0.1)

Wet Weight

TOTAL WET 
WEIGHT 

(grams to 0.1)

Wet WeightWet Weight Wet Weight

H-6 W:\977001NJ\FR500\FINAL\ 6-26-00\fr500aph.xls\WET WEIGHTS\2/1/2006\SDG
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 LITTER CHARACTERIZATION -USING AIR DRIED LITTER
1. Minimum volume is 5mL.
2. Weights to 0.01 grams (small scales)
3. Fill in zeros if no material

USAGE
General/Unknown Smoking Related Food Related

Classification type Count Volume (mL) Weight (g) Count Volume (mL) Weight (g) Count Volume (mL) Weight (g)

CARDBOARD/ 
CHIPBOARD

CIG. BUTTS - - - - - -

CLOTH - - - - - -

GLASS - - -

METAL

PAPER

PLASTIC-FILM

PLASTIC-MOLDABLE

STYROFOAM - - -

WOOD - - -

OTHER*

* "other" should be the sum of all non-characterized material together (i.e. do not show more than one "other" category) - but note composition of items found

                   "OTHER" COMPOSITION (briefly describe):

H-7 W:\977001NJ\FR500\FINAL\ 6-26-00\fr500aph.xls\ LITTER SORTING\2/1/2006\SDG
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OVEN DRYING DATA RECORDING SHEET

Event #: BAGS NUMBERS SORTED DURING DAY:

Date samples go into oven:
Date  removed from oven:

 Initials of person weighing:

CATEGORY OVEN TRAY 
LABEL

CLEAN TRAY 
WEIGHT

WET WEIGHT 
WITH TRAY

DRY WEIGHT 
WITH TRAY

(grams to 0.01) (grams to 0.01) (grams to 0.01)

ORGANIC MATERIAL

CARDBOARD/ CHIPBOARD

CIGARETTE BUTTS

CLOTH

GLASS

METAL

PAPER

PLASTIC FILM

PLASTIC MOLDABLE

STYROFOAM

WOOD DEBRIS

ACCIDENT RELATED

OTHER

H-8 W:\977001NJ\FR500\FINAL\ 6-26-00\fr500aph.xls\OVEN DRYING\2/1/2006\SDG
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% FLOATABLE DATA RECORDING SHEET

         Initials of person weighing:

Event #:

Date & time samples go into water:

Date & time samples placed onto racks:

Date & time weighing performed:

             BEFORE DRAINING              AFTER DRAINING

CLASSIFICATION  TYPE VOLUME 
FLOATABLE

VOLUME            
NON-FLOATABLE

NUMBER OF        
NON-FLOATABLE 

ITEMS

VOLUME OF         
NON-FLOATABLE 

(after draining)

NON-FLOATABLE 
AIR DRIED WEIGHT

(milliliters to 0.1) (milliliters to 0.1) (integer) (integer) (grams to 0.01)

CARDBOARD/ CHIPBOARD

CIGARETTE BUTTS

CLOTH

GLASS

METAL

PAPER

PLASTIC FILM

PLASTIC MOLDABLE

STYROFOAM

WOOD DEBRIS

ACCIDENT RELATED

OTHER

H-9 W:\977001NJ\FR500\FINAL\6-26-00\fr500aph.xls\FLOATABLES\2/1/2006\SDG
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ONLY TO BE COMPLETED BY ACCIDENT/SPILL SPECIALIST 

USAGE:  ACCIDENT/SPILL DEBRIS
General/Unknown Smoking Related Food Related

MATERIAL Count Volume (mL) Weight (g) Count Volume (mL) Weight (g) Count Volume (mL) Weight (g)

Glass

USAGE:  ACCIDENT/SPILL DEBRIS
General/Unknown Smoking Related Food Related

MATERIAL Count Volume (mL) Weight (g) Count Volume (mL) Weight (g) Count Volume (mL) Weight (g)

Metal (foil and 
molded)

USAGE:  ACCIDENT/SPILL DEBRIS
General/Unknown Smoking Related Food Related

MATERIAL Count Volume (mL) Weight (g) Count Volume (mL) Weight (g) Count Volume (mL) Weight (g)

Plastic-
Moldable

USAGE:  ACCIDENT/SPILL DEBRIS
General/Unknown Smoking Related Food Related

MATERIAL Count Volume (mL) Weight (g) Count Volume (mL) Weight (g) Count Volume (mL) Weight (g)

Other:               

H-10 W:\977001NJ\FR500\FINAL\6-26-00\fr500aph.xls\ACCIDENT DEBRIS\2/1/2006\SDG
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Air Dried Weight
All Events Combined

Control Outfalls Site 1E - Litter Pickup
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Volume
All Events Combined

Control Outfalls Site 1E - Litter Pickup
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Count
All Events Combined

Control Outfalls Site 1E - Litter Pickup
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Air Dried Weight
All Events Combined

Control Outfalls Site 1W - Street Sweeping
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Volume
All Events Combined

Control Outfalls Site 1W - Street Sweeping
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Count
All Events Combined

Control Outfalls Site 1W - Street Sweeping
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Air Dried Weight
All Events Combined

Control Outfalls Site 6 - Modified Inlet
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Volume
All Events Combined

Control Outfalls Site 6 - Modified Inlet
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Count
All Events Combined

Control Outfalls Site 6 - Modified Inlet
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Air Dried Weight
All Events Combined

Control Outfalls Site 8 - Bicycle Grate (1998-1999)
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Volume
All Events Combined

Control Outfalls Site 8 - Bicycle Grate (1998-1999)
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Count
All Events Combined

Control Outfalls Site 8 - Bicycle Grate (1998-1999)
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Air Dried Weight
All Events Combined

Control Outfalls Site 8 - LID (1999-2000)
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Volume
All Events Combined

Control Outfalls Site 8 - LID (1999-2000)
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APPENDIXI Litter Data Pie Charts

Litter Category Distribution by Count
All Events Combined

Control Outfalls Site 8 - LID (1999-2000)
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Caltrans LMPS
FINAL REPORT T:\ENV\LJM\LMPS\CumulativePlots.xls:CTW - Site 1E\6/30/00\SDG     J-1

Cumulative Total Debris Weight Per Acre
Site 1E - Litter Pickup
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Caltrans LMPS
FINAL REPORT T:\ENV\LJM\LMPS\CumulativePlots.xls:CTW - Site 1W\6/30/00\SDG     J-2

Cumulative Total Debris Weight Per Acre
Site 1W - Street Sweeping
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Caltrans LMPS
FINAL REPORT T:\ENV\LJM\LMPS\CumulativePlots.xls:CTW - Site 6\6/30/00\SDG     J-3

Cumulative Total Debris Weight Per Acre
Site 6 - Modified Inlet
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Caltrans LMPS
FINAL REPORT T:\ENV\LJM\LMPS\CumulativePlots.xls:CTW - Site 8\6/30/00\SDG     J-4

Cumulative Total Debris Weight Per Acre
Site 8 - Bicycle Grate (1998-1999) and LID (1999-2000)
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Caltrans LMPS
FINAL REPORT T:\ENV\LJM\LMPS\CumulativePlots.xls:CDW - Site 1E\6/30/00\SDG     J-5

Cumulative Air Dried Weight of Litter Per Acre
Site 1E - Litter Pickup
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Caltrans LMPS
FINAL REPORT T:\ENV\LJM\LMPS\CumulativePlots.xls:CDW - Site 1W\6/30/00\SDG     J-6

Cumulative Air Dried Weight of Litter Per Acre
Site 1W - Street Sweeping
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Appendix K 
Statistical Analysis of Litter BMP Effectiveness 

 
K.1. Objective 
 
This appendix describes the statistical methods used to evaluate the BMP effectiveness and 
presents the results of the analysis.  Data analysis was performed using JMP version 3.2.6 
statistical software. 
 
K.2. Sampling Design 
 
The following four BMPs were analyzed for the study period of 1998/1999:  
 
• Manual litter pick-up (Site 1E), 
• Street sweepers (Site 1W), 
• Modified inlet grate (Site 6), and 
• Bicycle grate (Site 8).  
 
The bicycle grate at Site 8 was replaced with a curb inlet and Litter Inlet Deflector (LID) for the 
1999/2000 study period. 
 
Three pairs of control and treatment outfalls were monitored for litter for each BMP.  There were 
a total of 16 litter collection storm events at the outfalls during 1998/1999.  Litter was collected 
after 9 trigger storm events (a 70% probability of 0.2 inches of rain) and 6 times, after extended 
antecedent dry period, prior to the forecasted trigger storm events. During the 1999/2000 rainy 
season, there were 15 litter collections at the outfalls.  Litter was collected after 13 storms and 
two times prior to forecasted trigger storms.   During each litter collection event, litter was 
collected from each outfall and measured in count (number of items), volume (milliliters), and 
dry weight (grams). 
 
K.3. Approach and Methodology – Data Normalized by Catchment Area 
 
Several statistical methods can be used to evaluate the BMP effectiveness.  When the statistical 
evaluation involves two data populations (control and treatment outfalls for this study), either a 
marginal (unpaired) analysis or a paired analysis can be utilized.  For the marginal analysis, the 
marginal distributions of the two populations are characterized and the distributions of the 
treatment and control outfall data are tested to evaluate if the average values of the two 
distributions are the same.  For the paired analysis, the difference in each pair of data is first 
calculated and tested to evaluate if the average difference is zero.  These two approaches are 
explained in detail below. 
 
Each of these two analyses (paired and unpaired) can be performed at the outfall level or the site 
level.  At the outfall level, each data point at each outfall is considered to be an independent, 
random sample.  At the site level, the 3 control outfalls are grouped together, and similarly, the 3 
treatment outfalls are grouped together.  The total litter collected in each event over all outfalls in 
each group is considered to be an independent, random sample.  The site-level analysis filters 
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some of the “noise” in the data and may be more powerful in evaluating the significance of 
observed differences.  This is especially true if data distributions are highly variable.  Thus, if the 
site-level analysis transforms non-normally distributed outfall-level data into more robust, 
normally distributed data, the site-level analysis would be preferred to the outfall-level analysis.  
 
For both marginal and paired analyses, the variability among the control outfalls and the 
variability among the treatment outfalls are assumed to be purely random.  This assumption can 
be checked using a one-way Analysis of Variance (ANOVA) for control outfalls and separately 
for treatment outfalls.  During the siting phase, the outfalls were selected to make sure that they 
would be expected to behave similarly and differences among them would be random.  However, 
unanticipated field conditions may affect a particular outfall, making it behave differently from 
others.  If such conditions are known, or suspected, to have occurred at a site, the statistical 
analysis may be used to confirm whether an outfall has been significantly affected by these 
conditions.  An outfall that is confirmed to have been systematically affected by field conditions 
would be excluded from the analysis. 
 
Each treatment outfall may be paired with exactly one control outfall that is considered to have 
very similar field conditions.  This approach is termed “matched pairs”.  If there is no strong 
field evidence for matching a treatment outfall with only one control outfall, a treatment outfall 
may be matched with each of similar control outfalls.  This approach is termed “cross pairing”.  
ANOVA can again be used to evaluate the differences among various pairs of treatment and 
control outfalls.  If these differences are statistically significant, the matched pairing would be 
more appropriate.  If the differences are statistically not significant, the cross pairing would be 
more appropriate.     
 
The paired analysis may be performed using either actual differences between control and 
treatment outfalls or percentage differences between the two outfalls, relative to the control 
outfall litter load.  If the actual differences show a large amount of variability and do not pass the 
normality test, one can transform the data by calculating the percentage difference (i.e., 
difference between control and treatment divided by the control amount, expressed as a 
percentage).  If the differences show an increasing relationship with the control amount, the 
percentage difference would be appropriate to consider.  This is because, under these 
circumstances, using the percent difference may reduce the coefficient of variation of the data 
and is more likely to produce normally distributed data.  Thus, if the actual differences are not 
normally distributed, but the percentage differences are, the use of the percentage differences 
would be more appropriate. 
 
The steps involved in these methods of analysis (unpaired at outfall- and site-levels and paired at 
outfall- and site-levels) are described as follows: 
 
(I)  MARGINAL (UNPAIRED) ANALYSIS 
 
1. Outfall-level analysis: for each BMP and measuring unit combination (e.g., litter from the 

street sweeping site measured in count), pool all data from control outfalls together and all 
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data from treatment outfalls together (i.e., 31 events × 3 control outfalls = 93 data points for 
control, and similarly, 93 data points for treatment). 

2. Normalize the litter measurement with the corresponding catchment area (i.e., convert the 
litter data to count/acre, milliliter/acre, and gram/acre). 

3. Perform exploratory data analysis (EDA) and check for anomalies in the data.  Exploratory 
data analysis consists of calculating the summary statistics of the data, such as mean, median, 
minimum, maximum, standard deviation, variance, coefficient of variation, skewness, 
kurtosis, etc., (see Attachment 1 to this appendix) as well as examining the data using 
graphical representations, such as histogram, box and whisker plot, and normal probability 
plot.  The purpose of performing EDA is to ensure that the data are behaved within 
expectations, and a continual distribution rather than a bi-modal or multi-modal distribution1 
is observed.  By reviewing the data both numerically and graphically, the “structure” of the 
data can be evaluated and thereby appropriate approaches and limitations for using the data 
can be identified.  Other data anomalies, such as extreme outliers or other obvious data 
recording/transcribing errors, can be readily identified if they exist. 

4. Test the distributions of control and treatment data for normality using Shapiro-Wilk W Test 
at a 5% significance level.  The frequency plot of a normally distributed variable has a bell-
shaped curve (see Figure 1), with the highest point located at the mean (which is also equal to 
the median), and the population is distributed symmetrically about the mean. 

 

 

Figure 1.  Frequency plot of normally and lognormally distributed variables 

The assumption of normality is important, as it is the basis for the majority of statistical 
parametric tests.  The Shapiro-Wilk W Test is recommended by U.S. EPA for testing data 
normality (USEPA, 1998).  The test is similar to computing a correlation between the 
quantiles of the standard normal distribution and the ordered values of a data set.  If the 
normal probability plot is approximately linear (i.e., the data follow a normal curve), the test 

                                                           
1 A mode of a distribution is its peak.  Distributions with more than one mode are usually problematic, and a 
different statistical analysis strategy may be required since conventional statistical procedures may not handle them 
well. 
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statistic will be relatively high.  If the normal probability plot contains significant curves, the 
test statistic will be relatively low.   

A 5% significance level is commonly used when applying the Shapiro-Wilk W Test, as 
described in DTSC Final Policy (DTSC, 1997), Gibbons (1994), and USEPA Guidance 
Document (USEPA, 1998).  If the p-value (Prob < W) is less than 0.05, then it can be 
concluded that the data distribution is significantly different from a normal distribution; 
otherwise, it can be concluded that the data is normally distributed (or more precisely, the 
hypothesis that the data are normally distributed cannot be rejected). 

5. Identify a null and alternative hypotheses and evaluate the data to test if the null hypothesis 
should be rejected.  For the LMPS, the null hypothesis is that the litter collected in the 
treatment and control pairs is equal and the alternative hypothesis is that the litter in the 
control pairs is greater than the litter in the treatment pairs.  These hypotheses are presented 
mathematically as: 

Null hypothesis, H0: µcontrol =  µtreatment 

Alternative hypothesis, HA: µcontrol >  µtreatment 

(a) If both control and treatment distributions are normal: 

(i) Use Levene Test at a 5% significance level to test if the variances are equal across 
groups.  The variance is evaluated because the subsequent t-Test (in (ii) below) 
requires the assumption of equal variances across groups.  If the variances are not 
equal across groups, a slightly modified version of conventional standard two-
sample t-Test will be used.  The Levene Test is recommended in the USEPA 
Guidance Document (USEPA, 1998), and the detail procedures of Levene Test can 
also be found in this document. 

(ii) Use two-sample (unpaired) t-Test to compare the mean litter amount at a 5% 
significance level, assuming equal variances or unequal variances based on the 
result of Levene Test.  The two-sample t-Test is recommended by USEPA 
(USEPA, 1998) for comparing two populations when the data distributions are 
normal.  For the LMPS this step answers the question “Is the mean normalized litter 
amount collected in control outfalls higher than that of treatment outfalls?”. 

(iii) If the p-value of the respective t-Test is less than 0.05, the null hypothesis is 
rejected and the conclusion is that the average litter amount is higher at the control 
outfalls, i.e., there is statistically significant litter reduction using the BMP at the 
treatment outfalls.  

(b) If either the control or the treatment distribution is not normal: 

(i) Repeat (3) with log-transformed data. By transforming the data, the normality 
assumption that is not satisfied in the original data may be satisfied by the log-
transformed data, particularly if the data distribution is positively skewed (see 
Figure 1).  The following equation is used to for the log-transformation in order to 
accommodate data values that equal zero: 
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Original data is x and log-transformed data, y, is: 

)1ln( += xy  

(ii) If both the control and treatment distributions are lognormal, repeat (4) (a) with log-
transformed data (i.e., y). 

(iii)If either the control or the treatment distribution is not lognormal, use Wilcoxon 
Rank-Sum Test (a non-parametric test) to compare the litter amount at a 5% 
significance level using the raw data.2  The Wilcoxon Rank-Sum Test is 
recommended by USEPA (1998) for populations of data that are neither normally nor 
lognormally distributed.  It compares the distributions (shapes and locations) of two 
populations based on the relative rank of each data point when both populations are 
pooled together, and it does not assume a normal distribution for the data.  If the p-
value of Wilcoxon Rank-Sum Test is less than 0.05, the null hypothesis is rejected 
and it is concluded that the average litter amount is higher at the control outfalls; 
otherwise, the conclusion is that there are no significant differences in terms of 
average litter amount between control and treatment outfalls. 

6. Site-level analysis: Sum the litter amount collected in all three control outfalls in each event, 
and similarly, sum the litter amount collected in all three treatment outfalls (i.e., 31 data 
points for control and 31 data points for treatment).  Normalize the litter measurement with 
the corresponding total site catchment area.  Repeat (3) to (5). 

7. Repeat (1) to (6) for other BMP and measuring unit combinations. 

 
(II)  PAIRED ANALYSIS 
 
1. Outfall-level analysis: Calculate the percentage differences of normalized litter amount for 

each BMP and measuring unit combination collected between each pair of control and 
treatment outfalls in each storm event.  For example: 

BMP = manual litter pick-up (Site 1E) 

Measuring unit = count 

Storm event = 1 

Outfall pair = P1 

The same calculations are done for the data from the other two outfall pairs for the litter 
collection events.  If only a small amount of litter was collected in the control outfalls, the 
(absolute) value of % diff could become extremely large, thus resulting in an anomalous 
value relative to the rest of the data points.  For this reason, if the litter amount collected in 

                                                           
2 The Wilcoxon Rank-Sum Test results are the same for raw and log-transformed data. 

%100
outfall) (control 471 Outfallat  collected acreper  items of No.

outfall) (treatment 110B Outfallat  collected acreper  items of No.-
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⎠

⎞
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the control outfalls was less than the following screening values, the respective event/data 
point was excluded from our analysis (for that measurement): 

• count ≤ 5 items 
• volume ≤ 30 ml 
• dry weight ≤ 1 g 

These screening values were based on the judgement that average sampling errors (the level 
of error that is expected due to the limits of the sample collection and measuring 
methodologies utilized) would be similar to the screening values.  Thus, a measured value 
less than a screening value was considered to be within the range of the average sampling 
error. 

Two approaches to pairing the outfalls were investigated – matched pairing and crossed 
pairing.  In the first approach, each treatment outfall was matched with a specific control 
outfall based on similar field conditions.  In the second approach, each treatment outfall was 
matched with each of the control outfalls.  If the ANOVA of all pairs of control and 
treatment outfalls with the same traffic and water flow directions did not show systematic 
differences, each treatment outfall could be paired with each of the control outfalls in the 
same traffic and water flow directions.  Cross-pairing increases the number of pairs and the 
resulting data used in the analysis, and would be preferred when it is valid.   

2. Perform exploratory data analysis on % diff.  Check for anomalies in the data. Check whether 
data differences among the control outfalls and among the treatment outfalls at each site are 
statistically significant.  The appropriate method of statistical analysis is the one-way 
Analysis of Variance (ANOVA).  During the project siting phase treatment and control 
outfalls that were as similar as possible were selected to maximize the likelihood that they 
would behave similarly and any differences among them would be purely random.  However, 
unanticipated field conditions might affect a particular outfall, making it behave differently 
from others.  If such conditions are known or suspected to have occurred at a site, the 
statistical analysis may be used to confirm whether an outfall has been significantly affected 
by these conditions. 

3. Test the distribution of % diff for normality using Shapiro-Wilk W Test at a 5% significance 
level. 

4. Hypothesis testing:  

Null hypothesis, H0: µ% diff = 0 

Alternative hypothesis, HA: µ% diff > 0 

(a) If the distribution of % diff is normal, use the one-sample one-sided t-Test at a 5% 
significance level to test the hypotheses.  The one-sample t-Test compares the mean of 
% diff with 0.  If the p-value of the t-Test is less than 0.05, the null hypothesis is rejected 
and it is concluded that the average % diff is greater than 0, i.e., there is statistically 
significant litter reduction using the BMP at the treatment outfalls.  Otherwise, it is 
concluded that the average litter reduction due to the BMP does not appear to be 
statistically significant. 
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(b) If the distribution of % diff is not normal, the Wilcoxon Signed-Rank Test (a non-
parametric test) is used instead of the t-Test at a 5% significance level.  Similar to the 
Wilcoxon Rank-Sum Test, this statistical test does not require assumption of parametric 
distribution existed in the data, and it is based on the ranking of the data relative to the 
threshold for comparison (in this case, the threshold is zero).  If the p-value of the 
Wilcoxon Signed-Rank Test is less than 0.05, the null hypothesis is rejected and it is 
concluded that the average % diff is greater than 0; otherwise, it is concluded that the 
average litter reduction due to the BMP does not appear to be statistically significant. 

5. Site-level analysis: sum the litter amount collected in all three control outfalls in each event, 
and similarly, sum the litter amount collected in all three treatment outfalls.  Normalize the 
litter measurement with the corresponding total site catchment area.  Repeat the calculation 
of % diff using the site total (normalized) litter.  Repeat (2) to (4) and apply the same small 
quantity screening criteria as described in (1). 

6. Repeat (1) to (5) for other BMP and measuring unit combinations. 

7. Alternatively, the paired analysis is repeated using the actual differences of normalized litter 
amount (instead of % diff) between each pair of control and treatment outfalls (for both 
outfall-level and site-level analyses).  The actual differences are calculated as follows (using 
the same example as illustrated in (1)): 

outfall) (treatment 110B Outfallat  collected acreper  items of No.
outfall) (control 471 Outfallat  collected acreper  items of No. ,difference Actual

-
-diffAct

−
=  

8. Cross pairing outfall-level analysis: for the outfall-level analysis described above, the one-to-
one outfall pairing may not be “absolute,” i.e., a treatment outfall may be comparable to two 
or three control outfalls, not just one.  Further investigation of the site characteristics showed 
that most control and treatment outfalls followed the same pattern of traffic flow and water 
flow directions in each site, except at Site 8 (See Table 1).  The exploratory data analysis 
described in (II) (2) indicated that the pairing comparison may be affected if either one of the 
directions is different between one pair and another.  For example: 
 
At Site 1E, 
 Control LP1 (1-B110) 
Treatment LP1 (1-47) can be compared to …  Control LP2 (1-42) 
 Control LP3 (1-B111) 

Site conditions are similar, including traffic-water flow directions, at treatment outfalls 
(E-W) and at control outfalls (E-E).  Thus, besides the original pairing comparison between 
Treatment LP1 and Control LP1, there appeared to be no bias in comparing Treatment LP1 
with Control LP2 and LP3.    

However, at Site 8, 

Treatment LP1 (8-B001) can be compared to  Control LP1 (8-23C) 
   
Treatment LP2 (8-24B) can be compared to  Control LP2 (8-24D) 
 Control LP3 (8-24E) 
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The traffic direction is different between Control LP1 and Control LP2/LP3; therefore, Treatment 
LP1 can be compared with Control LP1 but not with Control LP2 or LP3.  However, for 
Treatment LP2, besides the original paired “partner” Control LP2, Treatment LP2 can also be 
compared to Control LP3 because Control LP2 and LP3 had the same traffic and water flow 
directions. 
 

Table 1.  Traffic flow directions and water flow directions of all outfalls, and the associated 
"valid" comparison between control and treatment outfalls 

Site 
Number BMP Outfall Type 

Pair 
Design-

ation Outfall 

Traffic 
Flow 

Direction

Water 
Flow 

Direction 
Compare to Control 

Outfalls  
1E Litter Pickup Control LP1 1-B110 E E  
   LP2 1-42 E E  
   LP3 1-B111 E E  
  Treatment LP1 1-47 E W 1-B110, 1-42, 1-B111 
   LP2 1-46 E W 1-B110, 1-42, 1-B111 
   LP3 1-44 E W 1-B110, 1-42, 1-B111 
1W Street Sweeping Control SP1 1-52 W W  
   SP2 1-50 W W  
   SP3 1-51 W W  
  Treatment SP1 1-58 W E 1-52, 1-50, 1-51 
   SP2 1-59 W E 1-52, 1-50, 1-51 
   SP3 1-60 W E 1-52, 1-50, 1-51 
6 Modified Inlet Control MP1 6-20G E E  
   MP2 6-20E E E  
   MP3 6-20C E E  
  Treatment MP1 6-20H E E 6-20G, 6-20E, 6-20C 
   MP2 6-20F E E 6-20G, 6-20E, 6-20C 
   MP3 6-20B E E 6-20G, 6-20E, 6-20C 
8 Bicycle Grate / Control BP1 8-23C W W  
 LID  BP2 8-24D E W  
   BP3 8-24E E W  
  Treatment BP1 8-B001 W E 8-23C 
   BP2 8-24B E E 8-24D, 8-24E 
   BP3 8-24F E W 8-24D, 8-24E 

 
Table 1 shows all possible cross pairing comparisons based on compatibility of traffic and water 
flow directions between control and treatment outfalls.  As described in (1), if the ANOVA of all 
pairs of control and treatment outfalls with the same traffic and water flow directions do not 
show systematic differences, each treatment outfall could be paired with each of the control 
outfalls in the same traffic and water flow directions.  Both variables, % diff and Act diff, are 
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used for this cross-pairing analysis at the outfall level3 (Repeat steps 1 to 4, 6, and 7 above).  One 
noticeable difference of this analysis is that the number of data points is much larger (i.e., for 
each litter collection event at Site 1E, there are nine pairs of comparison (nine % diff’s or Act 
diff’s) instead of three. 

Approach and Methodology – Data Normalized by Flow Volume 
 
Flow volume data (in litre) were collected for 22 storm events (out of 31 litter collection events) 
and for only one pair of control/treatment outfall at each site.  Therefore, the statistical analysis 
procedures were reduced to the following two approaches: 
 
(I) MARGINAL (UNPAIRED) ANALYSIS:  Outfall-level analysis for raw data and log-

transformed analysis.  No site-level analysis. 

(II) PAIRED ANALYSIS:  Outfall-level analysis with matched pairs for Act Diff and % Diff.  
No site-level analysis and crossed pairs analysis (also, no one-way ANOVA on three 
controls and three treatments). 

Otherwise, the same statistical procedures were used as described in the previous section. 
 
Approach and Methodology – Analysis of Total System Litter Load 
 
Litter load data were collected for two components of the storm drain system – the litter retained 
in the inlet during a given study period and the litter discharged to an outfall in each monitored 
storm event during the study period.  Each inlet was cleaned at the start and end of the study 
period.  These data provided an estimate of the litter load retained in the system during the study 
period.  The total system annual litter load for each outfall was calculated as the sum of two 
components: (1) the litter load retained in the system and collected from inlet cleaning at an inlet 
during the study period and (2) the cumulative litter load collected in litter monitoring bags at an 
outfall in monitored events during the study period. 
 
The differences in the total system litter load can be analyzed using the methods of paired 
analysis described above.  Both actual and percentage differences can be analyzed.  To provide 
an adequate number of data points, the cross-pairing of treatment and control outfalls is 
appropriate.   
 
K.4. Results – Data Normalized by Catchment Area 
 
Main Results 
 
Table 2 summarizes the results of the statistical evaluation of BMP effectiveness.  For each site 
and each litter measure, Table 2 presents the results of the paired analyses. For the paired 

                                                           
3 Not at the site level, because all control outfalls and all treatment outfalls are combined together in the site-level 
analysis. 
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analysis, results are presented for three cases – matched pairs, crossed pairs, and site-level 
analysis.  For each case, both actual and percentage differences are analyzed.   

The data for Site 1E were analyzed with or without the treatment outfall 1-46, which was 
considered to be potentially suspect because of noticeably lower litter amount seen at this outfall 
(see Appendix J, pages 1, 5, and 9).  However, the ANOVA results showed that the data at 
outfall 1-46 were statistically no different from the other two outfalls at this site. 

Year 2 data for Site 8 (LID) were analyzed with and without the control outfall 8-24D, which 
was considered to be potentially affected by construction impacts (see Appendix J, pages 4, 8 
and 12).  In this case, the ANOVA results did confirm that this outfall behaved differently from 
the other control outfall (8-24E) in the same traffic direction. 

For all other sites, there were no outfalls that were potentially suspect and ANOVA did not show the 
presence of statistically significant differences among either the three control outfalls or the three 
treatment outfalls.  The analysis, therefore, used all outfalls at Sites 1W, 6, and 8 (bicycle grate). 

Using the criteria discussed in Section L.3 “Approach and Methodology”, a preferred method of 
analysis was identified for each site and measure.  Table 3 shows the preferred methods of analysis. 

Note that for a paired sampling design (which was employed in the LMPS), the paired analysis 
should be preferred to the marginal analysis. 
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Table 2.  Results (p-values) of Evaluation of BMP Effectiveness (data normalized by catchment area) (1) 

   Paired Analysis 
   Matched Pairs Crossed Pairs Site Level 

Site BMP Measure 
Actual 
Diff. % Diff. 

Actual 
Diff. % Diff. 

Actual 
Diff. % Diff. 

1E Litter Pickup Count 0.000 0.001 0.000* 0.000 0.003 0.040 
  Volume 0.000 0.000 0.000* 0.000 0.000 0.000 
  Weight 0.012 0.016 0.000* 0.002 0.046 0.059 
1W Street Sweeping Count 0.351 0.367 0.426* 0.530 0.463 0.370 
  Volume 0.109 0.254 0.032* 0.151 0.256 0.277 
  Weight 0.643 0.817 0.656* 0.890 0.774 0.721 
6 Modified Inlet Count 0.001 0.023 0.000* 0.002 0.028 0.030 
  Volume 0.022 0.047 0.000* 0.002 0.045 0.013 
  Weight 0.017 0.161 0.000* 0.020 0.064 0.051 
8 Bicycle Grate Count 0.918 0.890 0.991* 0.985 0.912 0.905 
  Volume 0.273 0.315 0.546 0.351 0.626* 0.335 
  Weight 0.297 0.173 0.321 0.429 0.133* 0.635 
8 (2) LID Count 0.512 0.846 0.566 0.924 0.682 0.607 
  Volume 0.746 0.943 0.816 0.965 0.604 0.830 
  Weight 0.815 0.966 0.901 0.991 0.773 0.793 

1E (w/o outfall  Litter Pickup Count 0.179 0.319 0.013 0.056 0.125 0.329 
1-46)(3)  Volume 0.018 0.027 0.000 0.001 0.011 0.009 
  Weight 0.578 0.546 0.481 0.685 0.526 0.555 
8 (w/o outfall  LID Count 0.041 0.119 0.008* 0.046 0.040 0.137 
8-24D)  Volume 0.343 0.511 0.241 0.397 0.338* 0.607 
  Weight 0.314 0.489 0.279* 0.379 0.446 0.527 

 
* Preferred Method (See Table 3) 
(1) Large, bold text indicates that the average litter amount in the control is greater than the treatment based on statistical testing (α=0.05) 
(2)  Preferred method is without Control 8-24D below. 
(3)  Preferred method is 1E above.   
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Table 3.  Preferred Method of Statistical Analysis (data normalized by catchment area) 
 

Site BMP Measure 
Preferred Method of 

Analysis Reasons 
1E Litter pickup Count Crossed pairs using actual 

difference 
• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

  Volume Crossed pairs using actual 
difference 

• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

  Weight Crossed pairs using actual 
difference 

• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

1W Street 
Sweeping 

Count Crossed pairs using actual 
difference 

• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

  Volume Crossed pairs using actual 
difference 

• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

  Weight Crossed pairs using actual 
difference 

• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

6 Modified 
Inlet 

Count Crossed pairs using actual 
difference 

• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

  Volume Crossed pairs using actual 
difference 

• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 
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Table 3.  Preferred Method of Statistical Analysis (data normalized by catchment area)  
(cont’d) 

 

Site BMP Measure 
Preferred Method of 

Analysis Reasons 
6 Modified 

Inlet 
Weight Crossed pairs using actual 

difference 
• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

8  Bicycle 
Grate 

Count Crossed pairs using actual 
difference 

• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

  Volume Site level using actual 
difference 

• all pairs behave similarly 
• site level transforms data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

  Weight Site level using actual 
difference 

• all pairs behave similarly 
• site level transforms data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

8 (w/o 
outfall  
8-24D 

LID Count Crossed pairs using actual 
difference 

• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

  Volume Site level using actual 
difference 

• all pairs behave similarly 
• site level transforms data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 

  Weight Crossed pairs using actual 
difference 

• all pairs behave similarly 
• site level does not transform data to normally 

distributed 
• difference in litter load does not increase with 

control load and % difference transformation 
does not help pass normality 
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Details of Statistical Analysis 

Details of the statistical analysis are provided in Attachment 1. Figure 1 to Figure 16 in 
Attachment 1 show the box plots of each BMP and measuring unit combination respectively 
across six individual outfalls, and Figure 16 to Figure 30 in Attachment 1 show the box plots of 
combining all three control outfalls and all three treatment outfalls.  Each box plot is followed by 
the corresponding summary statistics and moments.  The following diagram illustrates how to 
interpret these box plots: 
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Figure 1. Key for Box and Whiskers Plots 

The exploratory data analysis does not show any data anomalies.  All statistical tests were carried 
out as described in the previous section.  The test results are shown in tables in Attachment 2. 

K.5. Conclusions - Data Normalized by Catchment Area 

The main conclusions from the results shown in Tables 2 and 3 are as follows:  

1. Litter pickup (Site 1E) appears to be effective at a 5% significance level for all parameters 
(count, volume, and weight). This conclusion is quite robust because it remains unchanged 
under most of the other methods of paired analysis.  The ANOVA results did not show any 
significant differences among the three treatment outfalls; thus, the suspect treatment outfall, 
1-46, is included in this analysis. 

2. Street sweeping (Site 1W) does not appear to be effective at a 5% significance level for count 
or weight, but appears to be effective for volume.  This conclusion is very robust for count 
and weight because it remains unchanged under all methods of paired analysis.  The 
conclusion regarding volume is not robust because it changes if other methods of paired 
analysis are used.  Additionally, the average volume reduction is only about 9% and does not 
appear to be practically significant.  

data points 

90th percentile

overall mean 
across 2 groups 10th percentile

25th percentile
Median 

75th percentile
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3. Modified inlet (Site 6) appears to be effective at a 5% significance level for all parameters 
(count, volume, and weight).  This conclusion is fairly robust because it remains unchanged 
under most methods of paired analysis. 

4. Bicycle grate (Site 8) does not appear to be effective at a 5% significance level for any of the 
measures.  This conclusion is very robust because it remains unchanged under all methods of 
paired analysis. 

5. LID (Site 8) appears to be effective at a 5% significance level for reducing count, but not 
volume or weight.  This conclusion is fairly robust because it remains unchanged under most 
methods of paired analysis. The ANOVA results show that the two control outfalls (8-24D 
and 8-24E) are significantly difference from each other; thus, outfall 8-24D may have been 
affected by the construction project and is excluded in this analysis. 

6. The marginal analysis consistently fails to conclude that the observed differences are 
significant for any BMP and any measure.  For a paired sampling design (which was used in 
the LMPS), this generally will be the case.  This is because a paired analysis typically 
reduces the data variability caused by factors other than the application of a BMP.  In a 
paired sampling design, other factors can be assumed to affect both control and treatment 
outfalls in a similar way.  The marginal analysis fails to reduce the variability caused by 
other factors and generally results in a higher variance.  The higher variance means that the 
power of detecting a specified difference would be less and that a larger number of data 
points would be necessary to show a statistically significant difference. 

K.6. Results and Conclusions – Data Normalized by Flow Volume 
Since only one pair of control/treatment outfalls has flow volume data for each site, and only 
storm events have flow volume data, the number of data points are much fewer than the 
normalized by catchment area analysis.  Thus, the results and conclusions are considered less 
powerful for data normalized by flow volume.  The statistical test results confirm that litter 
pickup (Site 1E) and modified inlet (Site 6) appear to be effective in litter reduction in all three 
measures (as seen in normalized by catchment area analysis).  Also, bicycle grate (Site 8 in 
1998/1999) and LID (Site 8 in 1999/2000) do not show significant litter reduction.  Street 
sweeping (Site 1W) appears to be effective for count and volume, but not for weight. 

The results of flow-normalized analysis are consistent with those of area-normalized analysis for 
all parameters except for two.  The exceptions are count at Site 1W and count at Site 8 (LID).  
For count at Site 1W, the reduction is significant for the flow-normalized analysis, but not for the 
area-normalized analysis.  For count at Site 8 (LID), the reduction is not significant for the flow-
normalized analysis, but is significant for the area-normalized analysis.  As noted above, the 
number of data points is substantially larger for the area-normalized analysis and hence the 
results of that analysis are considered more powerful.    

K.7. Results and Conclusions – Analysis of Total System Load  

Litter load data were collected for two components of the storm drain system – the litter retained 
in the inlet during a given study period and the litter discharged to an outfall in each monitored 
storm event during the study period.  Each inlet was cleaned at the start and end of the study 
period.  These data provided an estimate of the litter load retained in the system during the study 
period.  The total system annual litter load for each outfall was calculated as the sum of two 
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components: (1) the litter load retained in the system and collected from inlet cleaning during the 
study period and (2) the cumulative litter load collected in litter monitoring bags at an outfall in 
monitored events during the study period.  The differences in the total system litter load were 
analyzed statistically using the methods of paired analysis described above.  A summary of 
results is shown in Table 6.   

The main conclusions of the analysis of the total system loads were identical to those of the 
analysis of the outfall-discharged loads with the only exception of count at Site 8 (LID).  Thus, 
litter pickup (Site 1E) and modified inlet (Site 6) appear to be effective in reducing both the total 
system load and the load discharged to an outfall in storm events.  Street sweeping (site 1W) 
appears to reduce both total system litter volume and outfall-discharged litter volume, but not for 
litter count and weight.  Bicycle grate (Site 8, 1998/1999) and LID (Site 8, 1999/2000) do not 
appear to be effective in reducing either the total system load or the load discharged to an outfall 
in a storm event.  At Site 8 (LID), the count reduction is not significant at the level of the total 
system load, but is significant at the level of outfall-discharged load.  The data at Site 8 (LID) 
show that the average litter count is lower for the treatment in the outfall-discharged load, but 
higher in the inlet retention load.  The net effect is that the count reduction is not significant for 
the total system load.   

Table 4.  Results (p-values) of Evaluation of BMP Effectiveness 
(data normalized by flow volume) (1) 

 

  Paired Analysis 
  Matched Pairs 

Site BMP Measure 
Actual 
Diff. % Diff. 

1E Litter Pickup Count 0.000  0.000* 
  Volume 0.000* 0.001 
  Weight 0.000* 0.002 
1W Street Sweeping Count 0.045* 0.000 
  Volume 0.027* 0.001 
  Weight 0.082* 0.024 
6 Modified Inlet Count 0.030* 0.060 
  Volume 0.016* 0.030 
  Weight 0.002* 0.022 
8 Bicycle Grate Count 0.402* 0.500 
  Volume 0.104* 0.213 
  Weight 0.090* 0.057 
8 LID Count 0.840 0.895* 
  Volume 0.449* 0.748 
  Weight 0.449* 0.593 

 
* Preferred Method (See Table 5) 
(1) Large, Bold fond indicate that the average litter amount in the control is greater 
than the treatment based on statistical testing (α=0.05).   

0043469



 Statistical Analysis of Litter   
APPENDIXK BMP Effectiveness 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APK.DOC\19-JUN-00\SDG     K- 17  
FINAL REPORT 

Table 5.  Preferred Method of Statistical Analysis (data normalized by flow volume) 
 

Site BMP Measure 
Preferred Method of 

Analysis Reasons 
1E Litter pickup Count Matched pairs using % 

difference 
• difference in litter load increases with 

control load and % difference 
transformation helps pass normality 

  Volume Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

  Weight Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

1W Street 
Sweeping 

Count Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

  Volume Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

  Weight Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

6 Modified 
Inlet 

Count Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

  Volume Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

  Weight Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

8  Bicycle 
Grate 

Count Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

  Volume Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

  Weight Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 
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Table 5.  Preferred Method of Statistical Analysis (data normalized by flow volume) 

(cont’d) 
 

Site BMP Measure 
Preferred Method of 

Analysis Reasons 
8 LID Count Matched pairs using % 

difference 
• difference in litter load increases with 

control load and % difference 
transformation helps pass normality 

  Volume Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

  Weight Matched pairs using 
actual difference 

• difference in litter load does not increase 
with control load and % difference 
transformation does not help pass 
normality 

 

0043471



 Statistical Analysis of Litter   
APPENDIXK BMP Effectiveness 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APK.DOC\19-JUN-00\SDG     K- 19  
FINAL REPORT 

Table 6.  Results (p-values) of Evaluation of BMP Effectiveness  
(data normalized by catchment area) 

Analysis of Total System Load (1) 
 

  
 Total System Analysis 

(Crossed Pairs) 
Site BMP Measure Actual Diff. % Diff. 

1E Litter Pickup Count 0.019* 0.022 
  Volume 0.002* 0.002 
  Weight 0.002* 0.002 
1W Street Sweeping Count 0.297* 0.368 
  Volume 0.015* 0.020 
  Weight 0.508* 0.711 
6 Modified Inlet Count 0.000* 0.000 
  Volume 0.000 0.000* 
  Weight 0.000* 0.000 
8 Bicycle Grate Count 0.960* 0.962 
  Volume 0.900* 0.900 
  Weight 0.720* 0.731 
8 (2) LID Count 0.376* 0.739 
  Volume 0.500* 0.874 
  Weight 0.913* 0.947 

1E (w/o outfall  Litter Pickup Count 0.176* 0.211 
1-46)(3)  Volume 0.000* 0.000 
  Weight 0.005* 0.003 
8 (w/o outfall  LID Count 0.115* 0.127 
8-24D)  Volume 0.303* 0.418 
  Weight 0.695* 0.725 

* Preferred Method (See Table 5) 
(1) Large, Bold fond indicate that the average litter amount in the control is greater than the 

treatment based on statistical testing (α=0.05). 
(2) Preferred method is without Control 8-24D below. 
(3) Preferred method is 1E above. 
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LP3 Control, 
Outfall 1-

B111 

LP1 
Treatment, 
Outfall 1-47 

LP2 
Treatment, 
Outfall 1-46 

LP3 
Treatment, 
Outfall 1-44 

Mean 444.53 534.88 488.71 412.23 180.22 426.83 
Std Dev 516.83 672.54 779.55 444.72 218.00 477.86 
Std Error Mean 92.82 120.79 140.01 79.87 39.15 85.83 
Upper 95% Mean 634.10 781.57 774.65 575.35 260.18 602.11 
Lower 95% Mean 254.96 288.19 202.77 249.10 100.26 251.55 
N 31 31 31 31 31 31 
Sum 13,780.44 16,581.25 15,150.00 12,779.07 5,586.84 13,231.82 
Variance 267,109.92 452,306.05 607,691.61 197,780.05 47,525.80 228,347.25 
Skewness 1.72 1.45 3.45 1.02 1.27 1.01 
Kurtosis 4.55 1.58 14.82 0.38 1.08 -0.03 
CV 116.26 125.74 159.51 107.88 120.97 111.95 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 2,337.00 2,506.20 4,057.50 1,520.90 768.42 1,593.20 

 
 
 
 
 

Figure 1. Box plots and summary statistics of individual outfalls (outfall-level) for manual 
litter pick-up (Site 1E) measured in count (normalized by catchment area, 
item/acre)
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P1 
Treatment, 
Outfall 1-58 

P2 
Treatment, 
Outfall 1-59 

P3 
Treatment, 
Outfall 1-60 

Mean 322.51 442.98 458.85 392.50 463.51 554.34 
Std Dev 382.92 568.85 603.85 510.74 808.39 1072.65 
Std Error Mean 68.78 102.17 108.45 91.73 145.19 192.65 
Upper 95% Mean 462.96 651.64 680.34 579.84 760.02 947.78 
Lower 95% Mean 182.05 234.33 237.36 205.16 166.99 160.89 
N 31 31 31 31 31 31 
Sum 9,997.67 13,732.50 14,224.39 12,167.57 14,368.75 17,184.38 
Variance 146,630.75 323,593.09 364,635.23 260,854.50 653,489.84 1,150,574.00
Skewness 1.47 2.08 2.63 2.21 3.40 3.89 
Kurtosis 1.74 5.03 9.45 5.45 13.47 17.24 
CV 118.73 128.41 131.60 130.12 174.41 193.50 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 1,481.40 2,432.50 2,978.00 2,186.50 4,062.50 5,609.40 

 
 
 
 
 

Figure 2. Box plots and summary statistics of individual outfalls (outfall-level) for street 
sweeping (Site 1W) measured in count (normalized by catchment area, 
item/acre) 
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P2 
Treatment, 

Outfall 6-20F 

P3 
Treatment, 

Outfall 6-20B

Mean 432.89 336.79 369.97 368.55 277.11 288.94 
Std Dev 496.69 373.52 430.58 357.52 318.10 321.20 
Std Error Mean 89.21 67.09 77.33 64.21 57.13 57.69 
Upper 95% Mean 615.08 473.80 527.91 499.69 393.79 406.76 
Lower 95% Mean 250.70 199.78 212.03 237.41 160.43 171.12 
N 31 31 31 31 31 31 
Sum 13,419.61 10,440.48 11,469.05 11,425.00 8,590.48 8,957.14 
Variance 246,700.94 139,515.06 185,398.59 127,817.83 101,184.69 103,169.52 
Skewness 1.53 1.65 1.62 0.82 2.05 1.48 
Kurtosis 2.50 3.80 2.94 -0.01 4.94 2.23 
CV 114.74 110.91 116.38 97.01 114.79 111.17 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 2,062.70 1,664.30 1,809.50 1,332.80 1,373.80 1,326.20 

 
 
 
 
 

Figure 3. Box plots and summary statistics of individual outfalls (outfall-level) for 
modified inlet grate (Site 6) measured in count (normalized by catchment area, 
item/acre) 
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Outfall 8-24B 

P3 
Treatment, 

Outfall 8-24F

Mean 148.96 229.89 204.67 178.13 332.07 217.71 
Std Dev 161.58 218.10 198.34 232.53 394.35 258.75 
Std Error Mean 39.19 52.90 48.10 56.40 95.64 62.76 
Upper 95% Mean 232.03 342.02 306.64 297.68 534.83 350.75 
Lower 95% Mean 65.88 117.75 102.69 58.57 129.32 84.68 
N 17 17 17 17 17 17 
Sum 2,532.26 3,908.06 3,479.31 3,028.13 5,645.24 3,701.10 
Variance 26,106.58 47,568.00 39,337.38 54,072.27 155,508.16 66,949.93 
Skewness 1.71 1.08 1.47 1.34 1.59 1.81 
Kurtosis 2.94 0.21 2.26 0.81 1.90 3.35 
CV 108.47 94.87 96.91 130.55 118.75 118.85 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 603.23 712.90 744.83 762.50 1,369.00 963.74 

 
 
 
 
 

Figure 4. Box plots and summary statistics of individual outfalls (outfall-level) for bicycle 
grate (Site 8) measured in count (normalized by catchment area, item/acre) 
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Treatment, 

Outfall 8-24F

Mean 166.47 88.02 309.36 167.46 195.92 145.84 
Std Dev 177.22 93.58 324.74 182.72 167.79 108.05 
Std Error Mean 47.36 25.01 86.79 48.83 44.84 28.88 
Upper 95% Mean 268.80 142.05 496.86 272.96 292.80 208.23 
Lower 95% Mean 64.15 33.98 121.86 61.96 99.04 83.45 
N 14 14 14 14 14 14 
Sum 2,330.65 1,232.26 4,331.03 2,344.44 2,742.86 2,041.76 
Variance 31,405.66 8,757.99 105,459.03 33,384.89 28,152.30 11,674.63 
Skewness 2.10 2.08 1.40 0.88 0.17 0.43 
Kurtosis 5.74 5.65 1.29 -0.59 -1.51 -0.12 
CV 106.45 106.32 104.97 109.11 85.64 74.09 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 688.71 362.90 1,062.10 516.67 461.90 363.74 

 
 
 
 
 

Figure 5. Box plots and summary statistics of individual outfalls (outfall-level) for LID 
(Site 8) measured in count (normalized by catchment area, item/acre) 
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Measure=Volume Site Number=1E 
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LP1 
Treatment, 
Outfall 1-47 

LP2 
Treatment, 
Outfall 1-46 

LP3 
Treatment, 
Outfall 1-44 

Mean 2,895.86 3706.16 4041.21 2269.90 1080.12 2812.39 
Std Dev 3,556.30 5339.94 6909.27 2950.79 1709.95 3886.74 
Std Error Mean 638.73 959.08 1240.94 529.98 307.12 698.08 
Upper 95% Mean 4,200.31 5664.85 6575.53 3352.25 1707.33 4238.05 
Lower 95% Mean 1,591.40 1747.47 1506.89 1187.55 452.91 1386.73 
N 31 31 31 31 31 31 
Sum 89,771.52 114,890.97 125,277.50 70,366.98 33,483.71 87,184.09 
Variance 12,647,284.00 28,515,005.00 47,738,071.00 8,707,159.20 2,923,915.10 15,106,708.00
Skewness 1.22 1.98 3.54 1.51 2.24 1.87 
Kurtosis 0.88 4.46 15.36 1.47 4.94 3.59 
CV 122.81 144.08 170.97 130.00 158.31 138.20 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 13,217.00 22,859.00 35,925.00 10,477.00 6,834.20 15,795.00 

 
 
 
 
 

Figure 6. Box plots and summary statistics of individual outfalls (outfall-level) for manual 
litter pick-up (Site 1E) measured in volume (normalized by catchment area, 
ml/acre) 
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Treatment, 
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P2 
Treatment, 
Outfall 1-59 

P3 
Treatment, 
Outfall 1-60 

Mean 2,019.73 2527.22 3301.71 2255.49 2271.86 2637.00 
Std Dev 2,783.27 4085.48 4879.55 3643.01 3758.51 4621.00 
Std Error Mean 499.89 733.77 876.39 654.30 675.05 829.96 
Upper 95% Mean 3,040.63 4025.77 5091.53 3591.75 3650.48 4331.98 
Lower 95% Mean 998.83 1028.66 1511.89 919.24 893.23 942.01 
N 31 31 31 31 31 31 
Sum 62,611.63 78,343.75 102,352.98 69,920.27 70,427.53 81,746.88 
Variance 7,746,585.50 16,691,129.00 23,810,020.00 13,271,499.00 14,126,387.00 21,353,672.00
Skewness 1.74 3.12 2.48 3.25 2.75 3.17 
Kurtosis 2.11 12.02 7.79 13.12 8.68 11.55 
CV 137.80 161.66 147.79 161.52 165.44 175.24 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 9,337.20 20,400.00 22,866.00 18,514.00 17,437.00 22,437.00 

 
 
 
 
 

Figure 7. Box plots and summary statistics of individual outfalls (outfall-level) for street 
sweeping (Site 1W) measured in volume (normalized by catchment area, 
ml/acre) 
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P2 
Treatment, 

Outfall 6-20F 

P3 
Treatment, 

Outfall 6-20B

Mean 2,304.12 2035.29 2406.67 2235.97 1824.25 1885.42 
Std Dev 2,838.55 2418.03 2804.41 2584.15 2516.68 2387.22 
Std Error Mean 509.82 434.29 503.69 464.13 452.01 428.76 
Upper 95% Mean 3,345.31 2922.23 3435.33 3183.83 2747.37 2761.05 
Lower 95% Mean 1,262.94 1148.36 1378.01 1288.10 901.13 1009.79 
N 31 31 31 31 31 31 
Sum 71,427.84 63,094.05 74,606.71 69,315.00 56,551.69 58,448.10 
Variance 8,057,365.20 5,846,890.30 7,864,700.70 6,677,819.30 6,333,679.30 5,698,804.80
Skewness 1.49 1.53 1.13 1.47 2.23 1.69 
Kurtosis 1.77 1.94 0.07 2.55 5.24 3.22 
CV 123.19 118.81 116.53 115.57 137.96 126.61 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 10,951.00 9,322.60 9,107.60 10,852.00 10,607.00 10,048.00 

 
 
 
 
 

Figure 8. Box plots and summary statistics of individual outfalls (outfall-level) for 
modified inlet grate (Site 6) measured in volume (normalized by catchment area, 
ml/acre) 
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Mean 1,075.93 1307.78 1420.01 842.74 1827.33 1221.56 
Std Dev 1,411.56 1294.90 1764.63 1253.20 2202.60 1522.63 
Std Error Mean 342.35 314.06 427.99 303.95 534.21 369.29 
Upper 95% Mean 1,801.68 1973.55 2327.30 1487.07 2959.80 2004.42 
Lower 95% Mean 350.17 642.00 512.73 198.41 694.87 438.70 
N 17 17 17 17 17 17 
Sum 18,290.75 22,232.19 24,140.24 14,326.59 31,064.64 20,766.50 
Variance 1,992,507.50 1,676,762.60 3,113,923.20 1,570,505.00 4,851,433.60 2,318,412.20
Skewness 1.59 0.78 1.36 1.54 0.82 1.21 
Kurtosis 1.71 -0.41 0.84 0.88 -1.04 -0.03 
CV 131.20 99.02 124.27 148.71 120.54 124.65 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 4,637.10 4,196.80 5,784.50 3,687.50 6,260.20 4,571.40 

 
 
 
 
 

Figure 9. Box plots and summary statistics of individual outfalls (outfall-level) for bicycle 
grate (Site 8) measured in volume (normalized by catchment area, ml/acre) 

0043484



APPENDIXK, ATTACHMENT 1 Box Plots and Summary Statistics 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APK1.DOC\19-JUN-00\SDG  
FINAL REPORT Appendix K, Attachment 1-11 

 
 

Measure=Volume Site Number=8 (LID) 
Normalized Litter By Outfall ID 

-1000

0

1000

2000

3000

4000

5000

6000

7000

Control P1 Control P2 Control P3 Treatment P1 Treatment P2 Treatment P3

Outfall ID
 

 
Moments P1 Control, 

Outfall 8-23C 
P2 Control, 

Outfall 8-24D
P3 Control, 

Outfall 8-24E
P1 

Treatment, 
Outfall 8-

B001 

P2 
Treatment, 

Outfall 8-24B 

P3 
Treatment, 

Outfall 8-24F

Mean 1,029.95 408.41 1677.96 1527.78 1097.87 1083.20 
Std Dev 1,116.15 509.94 2029.62 2486.77 1196.88 1537.36 
Std Error Mean 298.30 136.29 542.44 664.62 319.88 410.88 
Upper 95% Mean 1,674.40 702.84 2849.82 2963.59 1788.93 1970.85 
Lower 95% Mean 385.51 113.98 506.09 91.96 406.81 195.56 
N 14 14 14 14 14 14 
Sum 14,419.36 5,717.74 23,491.38 21,388.89 15,370.24 15,164.84 
Variance 1,245,791.90 260,041.69 4,119,358.90 6,183,998.10 1,432,532.30 2,363,482.00
Skewness 1.40 2.20 1.63 2.79 1.21 2.63 
Kurtosis 1.36 5.31 1.85 8.67 0.67 7.74 
CV 108.37 124.86 120.96 162.77 109.02 141.93 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 3,725.80 1,887.10 6,560.30 9,416.70 3,631.00 5,857.10 

 
 
 
 
 

Figure 10. Box plots and summary statistics of individual outfalls (outfall-level) for LID 
(Site 8) measured in volume (normalized by catchment area, ml/acre) 
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Treatment, 
Outfall 1-44 

Mean 423.66 455.37 532.28 382.92 172.69 473.55 
Std Dev 536.17 763.17 1230.64 528.57 263.02 706.04 
Std Error Mean 96.30 137.07 221.03 94.93 47.24 126.81 
Upper 95% Mean 620.32 735.30 983.68 576.80 269.17 732.53 
Lower 95% Mean 226.99 175.44 80.88 189.04 76.22 214.58 
N 31 31 31 31 31 31 
Sum 13,133.35 14,116.38 16,500.63 11,870.58 5,353.45 14,680.16 
Variance 287,473.67 582,427.82 1,514,470.90 279,382.91 69,177.75 498,491.19 
Skewness 1.64 3.24 4.56 2.30 2.58 1.80 
Kurtosis 3.44 12.91 23.09 6.81 8.73 2.55 
CV 126.56 167.59 231.20 138.04 152.30 149.09 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 2,285.80 3,840.50 6,740.40 2,433.20 1,252.30 2,538.50 

 
 
 
 
 

Figure 11. Box plots and summary statistics of individual outfalls (outfall-level) for manual 
litter pick-up (Site 1E) measured in dry weight (normalized by catchment area, 
g/acre) 
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Mean 272.70 392.26 357.97 434.94 510.88 470.71 
Std Dev 398.86 717.19 570.23 813.22 1435.79 1213.03 
Std Error Mean 71.64 128.81 102.42 146.06 257.88 217.87 
Upper 95% Mean 419.00 655.32 567.14 733.23 1037.53 915.65 
Lower 95% Mean 126.40 129.19 148.81 136.65 -15.77 25.77 
N 31 31 31 31 31 31 
Sum 8,453.77 12,159.95 11,097.17 13,483.19 15,837.34 14,591.88 
Variance 159,085.62 514,363.73 325,167.43 661,324.21 2,061,485.20 1,471,448.00
Skewness 2.20 3.11 2.68 3.36 4.79 4.50 
Kurtosis 5.17 9.60 7.91 12.86 24.54 21.98 
CV 146.26 182.84 159.30 186.97 281.04 257.71 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 1,691.20 3,051.70 2,574.00 4,005.90 7,848.20 6,514.10 

 
 
 
 
 

Figure 12. Box plots and summary statistics of individual outfalls (outfall-level) for street 
sweeping (Site 1W) measured in dry weight (normalized by catchment area, 
g/acre) 

0043487



APPENDIXK, ATTACHMENT 1 Box Plots and Summary Statistics 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APK1.DOC\19-JUN-00\SDG  
FINAL REPORT Appendix K, Attachment 1-14 

 
Measure=Weight Site Number=6 

Normalized Litter By Outfall ID 

-200

0

200

400

600

800

1000

1200

1400

1600

Control P1 Control P2 Control P3 Treatment P1 Treatment P2 Treatment P3

Outfall ID
 

 
Moments P1 Control, 

Outfall 6-
20G 

P2 Control, 
Outfall 6-20E

P3 Control, 
Outfall 6-20C

P1 
Treatment, 
Outfall 6-

20H 

P2 
Treatment, 

Outfall 6-20F 

P3 
Treatment, 

Outfall 6-20B

Mean 351.27 289.70 349.60 306.57 276.12 245.03 
Std Dev 502.86 381.62 499.36 334.83 418.30 315.88 
Std Error Mean 90.32 68.54 89.69 60.14 75.13 56.73 
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Figure 13. Box plots and summary statistics of individual outfalls (outfall-level) for 
modified inlet grate (Site 6) measured in dry weight (normalized by catchment 
area, g/acre) 
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Std Error Mean 81.90 61.79 114.37 56.51 119.50 59.16 
Upper 95% Mean 391.19 370.25 521.04 266.94 585.97 321.38 
Lower 95% Mean 43.96 108.27 36.13 27.35 79.32 70.56 
N 17 17 17 17 17 17 
Sum 3,698.76 4,067.44 4,735.95 2,501.41 5,654.98 3,331.51 
Variance 114,024.16 64,906.17 222,374.65 54,288.15 242,752.50 59,496.46 
Skewness 2.04 0.98 3.08 1.62 2.18 1.64 
Kurtosis 3.74 -0.14 10.62 1.36 5.10 2.58 
CV 155.20 106.48 169.27 158.35 148.12 124.47 
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Maximum 1,184.80 772.26 1,943.30 688.75 1,851.70 878.79 

 
 
 
 
 

Figure 14. Box plots and summary statistics of individual outfalls (outfall-level) for bicycle 
grate (Site 8) measured in dry weight (normalized by catchment area, g/acre) 
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Figure 15. Box plots and summary statistics of individual outfalls (outfall-level) for LID 
(Site 8) measured in dry weight (normalized by catchment area, g/acre) 
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Figure 16. Box plots and summary statistics of combined outfalls (site-level) for manual 
litter pick-up (Site 1E) measured in count (normalized by catchment area, 
item/acre) 
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Figure 17. Box plots and summary statistics of combined outfalls (site-level) for street 
sweeping (Site 1W) measured in count (normalized by catchment area, 
item/acre) 
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Figure 18. Box plots and summary statistics of combined outfalls (site-level) for modified 
inlet grate (Site 6) measured in count (normalized by catchment area, item/acre) 
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Figure 19. Box plots and summary statistics of combined outfalls (site-level) for bicycle 
grate (Site 8) measured in count (normalized by catchment area, item/acre) 
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Figure 20. Box plots and summary statistics of combined outfalls (site-level) for LID (Site 8) 
measured in count (normalized by catchment area, item/acre) 
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Figure 21. Box plots and summary statistics of combined outfalls (site-level) for manual 
litter pick-up (Site 1E) measured in volume (normalized by catchment area, 
ml/acre) 
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Figure 22. Box plots and summary statistics of combined outfalls (site-level) for street 
sweeping (Site 1W) measured in volume (normalized by catchment area, 
ml/acre) 
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Figure 23. Box plots and summary statistics of combined outfalls (site-level) for modified 
inlet grate (Site 6) measured in volume (normalized by catchment area, ml/acre) 
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Figure 24. Box plots and summary statistics of combined outfalls (site-level) for bicycle 
grate (Site 8) measured in volume (normalized by catchment area, ml/acre) 
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Figure 25. Box plots and summary statistics of combined outfalls (site-level) for LID (Site 8) 
measured in volume (normalized by catchment area, ml/acre) 
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Figure 26. Box plots and summary statistics of combined outfalls (site-level) for manual 
litter pick-up (Site 1E) measured in dry weight (normalized by catchment area, 
g/acre) 
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Figure 27. Box plots and summary statistics of combined outfalls (site-level) for street 
sweeping (Site 1W) measured in dry weight (normalized by catchment area, 
g/acre) 
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Figure 28. Box plots and summary statistics of combined outfalls (site-level) for modified 
inlet grate (Site 6) measured in dry weight (normalized by catchment area, 
g/acre) 
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Figure 29. Box plots and summary statistics of combined outfalls (site-level) for bicycle 
grate (Site 8) measured in dry weight (normalized by catchment area, g/acre) 
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Figure 30. Box plots and summary statistics of combined outfalls (site-level) for LID (Site 8) 
measured in dry weight (normalized by catchment area, g/acre) 
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Statistical test results of the marginal analysis, raw data at outfall-level  
(normalized by catchment area) 

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up 489 340 3548 2054 470 343
1W Street sweepers 408 470 2616 2388 341 472
6 Modified inlet grate 380 312 2249 1982 330 276
8 Bicycle grate (98/99) 195 243 1268 1297 245 225
8 LID (99/00) 188 170 1039 1236 197 268

1E Manual litter pick-up 
(w/o Outfall 1-46) 489 420 3548 2541 470 428

8 LID (99/00) (w/o 
Outfall 8-24D) 238 170 1354 1236 250 268

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1W Street sweepers <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
6 Modified inlet grate <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
8 Bicycle grate (98/99) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
8 LID (99/00) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1E Manual litter pick-up 
(w/o Outfall 1-46) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

8 LID (99/00) (w/o 
Outfall 8-24D) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

>0.05 >0.05

Mean normalized litter for control and treatment datasets:

Count Volume

Count (items/acre) Volume (ml/acre) Weight (g/acre)

Weight

>0.05 >0.05 >0.05
>0.05 >0.05 >0.05

*Based on the results of the normality test, data are not normally distributed in one or both datasets, and the 
Wilcoxon Rank-Sum Test (at 5% significance level) was used.

>0.05

>0.05 >0.05 >0.05

>0.05 >0.05
>0.05 >0.05 >0.05
>0.05

>0.05 >0.05 >0.05

A p-value > 0.05 indicates that the data sets are normally distributed based on the Shapiro-Wilk 
Normality Test at 5% significance level.

Count Volume Weight

A p-value <0.05 indicates that the null hypothesis can be rejected, i.e.,  the average litter amount in 
control is greater than treatment.
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Statistical test results of the marginal analysis, raw data at site-level 
 (normalized by catchment area) 

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up 484 347 3504 2099 469 351
1W Street sweepers 406 466 2607 2382 339 470
6 Modified inlet grate 383 320 2252 2020 332 280
8 Bicycle grate (98/99) 194 239 1265 1302 244 221
8 LID (99/00) 185 162 1025 1140 195 270

1E Manual litter pick-up 
(w/o Outfall 1-46) 484 420 3504 2544 469 429

8 LID (99/00) (w/o 
Outfall 8-24D) 236 162 1343 1140 248 270

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1W Street sweepers <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
6 Modified inlet grate <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
8 Bicycle grate (98/99) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
8 LID (99/00) <0.05 >0.05 <0.05 <0.05 <0.05 <0.05

1E Manual litter pick-up 
(w/o Outfall 1-46) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

8 LID (99/00) (w/o 
Outfall 8-24D) <0.05 >0.05 <0.05 <0.05 <0.05 <0.05

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

>0.05

Mean normalized litter for control and treatment datasets:

A p-value > 0.05 indicates that the data sets are normally distributed based on the Shapiro-Wilk 
Normality Test at 5% significance level.

A p-value <0.05 indicates that the null hypothesis can be rejected, i.e., the average litter amount in 
control is greater than treatment 

Count Volume Weight

Volume (ml/acre) Weight (g/acre)

Count

>0.05 >0.05

>0.05 >0.05

>0.05 >0.05 >0.05
>0.05
>0.05

>0.05>0.05
>0.05 >0.05

Volume

>0.05 >0.05
>0.05

*Based on the results of the normality test, data are not normally distributed in one or both datasets, and the 
Wilcoxon Rank-Sum Test (at 5% significance level) was used.

>0.05

Weight

Count (items/acre)

>0.05

>0.05

>0.05
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Statistical test results of the marginal analysis, log-transformed data at outfall-level 
(normalized by catchment area) 

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up 4.30 3.95 5.54 5.02 3.94 3.66
1W Street sweepers 4.31 4.31 5.51 5.43 3.93 3.91
6 Modified inlet grate 4.63 4.51 6.04 5.83 4.29 4.13
8 Bicycle grate (98/99) 4.48 4.25 5.91 5.42 4.23 3.88
8 LID (99/00) 4.17 3.93 5.48 5.24 4.04 3.93

1E Manual litter pick-up 
(w/o Outfall 1-46) 4.30 4.29 5.54 5.44 3.94 3.97

8 LID (99/00) (w/o 
Outfall 8-24D) 4.48 3.93 5.90 5.24 4.41 3.93

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1W Street sweepers <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
6 Modified inlet grate <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
8 Bicycle grate (98/99) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
8 LID (99/00) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1E Manual litter pick-up 
(w/o Outfall 1-46) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

8 LID (99/00) (w/o 
Outfall 8-24D) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

>0.05

>0.05 >0.05 >0.05

>0.05

>0.05 >0.05 >0.05

>0.05 >0.05
>0.05 >0.05

>0.05

Mean normalized log-transformed litter for control and treatment datasets:

*Based on the results of the normality test, data are not lognormally distributed in one or both datasets, and the 
Wilcoxon Rank-Sum Test (at 5% significance level) was used.

Count (items/acre) Volume (ml/acre)

Count Volume Weight

Weight (g/acre)

A p-value > 0.05 indicates that the data sets are lognormally distributed based on the Shapiro-Wilk 
Normality Test at 5% significance level.

>0.05 >0.05 >0.05
Count Volume Weight

A p-value <0.05 indicates that the null hypothesis can be rejected, i.e., the average litter amount in 
control is greater than treatment.

>0.05 >0.05

>0.05 >0.05 >0.05
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Statistical test results of the marginal analysis, log-transformed data at site-level 
(normalized by catchment area) 

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up 4.46 4.31 5.81 5.54 4.13 3.95
1W Street sweepers 4.51 4.53 5.82 5.81 4.12 4.16
6 Modified inlet grate 4.83 4.75 6.34 6.14 4.51 4.37
8 Bicycle grate (98/99) 4.62 4.48 6.24 5.84 4.50 4.24
8 LID (99/00) 4.50 4.25 5.99 5.69 4.33 4.28

1E Manual litter pick-up 
(w/o Outfall 1-46) 4.46 4.47 5.81 5.70 4.13 4.11

8 LID (99/00) (w/o 
Outfall 8-24D) 4.71 4.25 6.24 5.69 4.57 4.28

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1W Street sweepers <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
6 Modified inlet grate <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
8 Bicycle grate (98/99) <0.05 <0.05 <0.05 <0.05 >0.05 >0.05
8 LID (99/00) <0.05 <0.05 <0.05 <0.05 >0.05 <0.05

1E Manual litter pick-up 
(w/o Outfall 1-46) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

8 LID (99/00) (w/o 
Outfall 8-24D) <0.05 <0.05 <0.05 <0.05 >0.05 <0.05

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

>0.05

>0.05**

>0.05
>0.05 >0.05
>0.05 >0.05

>0.05

>0.05 >0.05 >0.05

>0.05

Count

>0.05

>0.05
>0.05

Volume (ml/acre)

Count Volume

A p-value > 0.05 indicates that the data sets are lognormally distributed based on the Shapiro-Wilk 
Normality Test at 5% significance level.

Mean normalized log-transformed litter for control and treatment datasets:
Weight (g/acre)

Weight

A p-value <0.05 indicates that the null hypothesis can be rejected, i.e., the average litter amount in 
control is greater than treatment.

Volume Weight

>0.05

Count (items/acre)

>0.05

*Based on the results of the normality test, data are not lognormally distributed in one or both datasets, and the 
Wilcoxon Rank-Sum Test (at 5% significance level) was used (except as noted).

>0.05

>0.05 >0.05 >0.05

**Data are lognormally distributed, one-sample t-test (at 5% significance level) was used.  
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Statistical test results of the paired analysis, using actual difference (Act diff) at outfall-level 
(normalized by catchment area) 

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

A p-value > 0.05 indicates that the actual difference, Act diff ,  is normally distributed based on the 
Shapiro-Wilk Normality Test at 5% significance level.

Volume

0.018 0.578

0.041

Count

0.351

0.179

0.314

A p-value <0.05 indicates that the null hypothesis (Act diff = 0) can be rejected, i.e., the average litter 
amount in control greater than treatment.

0.000

0.000

0.001
0.918
0.512

0.000

0.000

0.000

0.343

0.746 0.815

0.000 0.003 0.000

0.012

0.001

0.000 0.000
Weight

Count (items/acre) Volume (ml/acre)

0.273 0.297

Count Volume

Mean actual difference, Act Diff , between normalized litter of control and treatment:

150
-62
68

127
-131
54

-48
18

Weight

0.643
0.017

0.109
0.000

0.022

0.000 0.000 0.000
0.000 0.000 0.000

50

-25

Weight (g/acre)

0.000 0.000 0.000

1494
228
267
-29

-198
20
-71

*Based on the results of the normality test, data are not normally distributed, and the Wilcoxon Signed-Rank 
Test (at 5% significance level) was used.

47

81

927

48

0.002

0.000
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Statistical test results of the paired analysis, using actual difference (Act diff) at site-level 
(normalized by catchment area) 

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

Site BMP
1E Manual litter pick-up 0.000 0.000 0.000
1W Street sweepers 0.000 0.000 0.000
6 Modified inlet grate 0.001 0.007 0.001
8 Bicycle grate (98/99) 0.021 0.091 0.069
8 LID (99/00) 0.000 0.085 0.000

1E Manual litter pick-up 
(w/o Outfall 1-46) 0.000 0.000 0.000

8 LID (99/00) (w/o 
Outfall 8-24D) 0.000 0.064 0.002

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up 0.003 0.000 0.046
1W Street sweepers 0.463 0.256 0.774
6 Modified inlet grate 0.028 0.045 0.064
8 Bicycle grate (98/99) 0.912 0.626** 0.133**
8 LID (99/00) 0.682 0.604** 0.773

1E Manual litter pick-up 
(w/o Outfall 1-46) 0.125 0.011 0.526

8 LID (99/00) (w/o 
Outfall 8-24D) 0.040 0.338** 0.446

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID(99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

842 --

--

Count

Volume WeightCount

-- --

-- --

Count (items/acre) Volume (ml/acre) Weight (g/acre)

A p-value > 0.05 indicates that the actual difference, Act diff ,  is normally distributed based on the 
Shapiro-Wilk Normality Test at 5% significance level.

Volume Weight

A p-value <0.05 indicates that the null hypothesis (Act diff = 0) can be rejected, i.e., the average litter 
amount in control greater than treatment.

Least significant value (LSV) of t-Test***
Count Volume Weight

-- --

--

-- --

-- 759 --
202 35

137

63
-45
23

Mean actual difference, Act Diff , between normalized litter of control and treatment:

-76

64

73

1405
226
233
-38

-116

960

203

-60

40

-22

118
-131
51
23

--
--
--
--
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FINAL REPORT Appendix K, Attachment 2-7 

Statistical test results of the paired analysis, using percentage difference (% diff) at outfall-
level (normalized by catchment area) 

 

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

-138

-134

-32

-74
-30
-37
-12

-123

8

-50

-27
-22

26
-1
-24
-9

0.351

Count Volume

13

0.000 0.000
0.000 0.000
0.000 0.000

-39

-53

*Based on the results of the normality test, data are not normally distributed, and the Wilcoxon Signed-Rank 
Test (at 5% significance level) was used.

0.000 0.000

0.000

Weight (%)
-14
-15

0.001
0.918

0.815
0.297

0.000

A p-value > 0.05 indicates that the percentage difference, % diff ,  is normally distributed based on the 
Shapiro-Wilk Normality Test at 5% significance level.

Count (%) Volume (%)

Weight

Mean percentage difference, % diff , between normalized litter of control and treatment:

0.017

0.001

0.512

0.179 0.578

0.000

0.643

0.041

0.004

Count Volume Weight

0.000 0.000 0.000

0.000 0.000

0.000 0.000

A p-value <0.05 indicates that the null hypothesis (% diff = 0) can be rejected, i.e.,  the average litter 
amount in control is greater than treatment.

0.000
0.000

0.314

0.022
0.273
0.746

0.018

0.343

0.0120.000
0.109
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Statistical test results of the paired analysis, using percentage difference (% diff) at site-
level (normalized by catchment area) 

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

0.022 0.000 0.000

0.001 0.000 0.000

0.000 0.217 0.000

0.000 0.000 0.000
0.183 0.341 0.104

0.000 0.593 0.000
0.016 0.330 0.294

-- 15 --

-- -- --

20 24
-- -- --
--

19

0.028

0.446

0.000** 0.046
0.463 0.256** 0.774**

0.045 0.064
0.912** 0.626** 0.133**
0.682 0.604 0.773

0.125

0.040

0.526

0.338

17

Weight

Count Volume Weight

A p-value > 0.05 indicates the percentage difference, % diff , is normally distributed based on the Shapiro-
Wilk Normality Test at 5% significance level.

VolumeCount

Count (%) Volume (%) Weight (%)

A p-value <0.05 indicates that the null hypothesis (% diff = 0) can be rejected, i.e., the average litter 
amount in control greater than treatment.

22
-- -- --

-- 12 --

Mean percentage difference, % diff , between normalized litter of control and treatment:

Least significant value (LSV) of t-Test***
Count Volume Weight

0.011**

-91
-7

-16
-15

36
7
-8
4

-239
-8

-22
-4

-175

-368

-99

0.003

-21

-159

4

-121

23

-62
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Statistical test results of the outfall-level paired analysis, using actual difference (Act diff), 
comparison between each treatment outfall and all three control outfalls  

(normalized by catchment area) 
 

Site BMP
1E Manual litter pick-up 150 1494 127
1W Street sweepers -62 228 -131
6 Modified inlet grate 68 267 54
8 Bicycle grate (98/99) -52 -82 10
8 LID (99/00) 22 -137 -71

1E Manual litter pick-up 
(w/o Outfall 1-46) 70 1007 42

8 LID (99/00) (w/o 
Outfall 8-24D) 92 226 -2

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID(99/00) (w/o 
Outfall 8-24D)

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

Mean actual difference, Act Diff , between normalized litter of control and treatment:

0.032 0.656
0.000

0.000 0.000

0.901

0.000 0.000
0.426

0.991

0.013 0.000 0.481

0.008 0.241 0.279

*Based on the results of the normality test, data are not normally distributed, and the Wilcoxon Signed-Rank 
Test (at 5% significance level) was used.

0.000 0.000 0.000

0.566 0.816

0.000 0.000 0.000

Count Volume Weight

0.000 0.000 0.000

0.000

Count (items/acre) Volume (ml/acre) Weight (g/acre)

A p-value <0.05 indicates that the null hypothesis (Act diff = 0) can be rejected, i.e., the average litter 
amount in control is greater than treatment.

Count Volume Weight

A p-value > 0.05 indicates that the actual difference, Act diff ,  is normally distributed based on the 
Shapiro-Wilk Normality Test at 5% significance level.

0.000 0.000 0.000
0.000 0.0000.000

0.000 0.000 0.000
0.000 0.000 0.000

0.546 0.321
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Statistical test results of the outfall-level paired analysis, using percentage difference 
 (% diff), comparison between each treatment outfall and all three control outfalls 

 (normalized by catchment area) 
 

Site BMP
1E Manual litter pick-up 4 15 -23
1W Street sweepers -16 0 -26
6 Modified inlet grate -37 -33 -58
8 Bicycle grate (98/99) -27 -17 -19
8 LID (99/00) -34 -117 -167

1E Manual litter pick-up 
(w/o Outfall 1-46) -24 5 -58

8 LID (99/00) (w/o 
Outfall 8-24D) 16 -37 -65

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID (99/00) (w/o 
Outfall 8-24D)

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

1E Manual litter pick-up 
(w/o Outfall 1-46)

8 LID(99/00) (w/o 
Outfall 8-24D)

0.000 0.000 0.000

0.056

0.000 0.000 0.000
0.000

Mean percentage difference, % diff , between normalized litter of control and treatment:

A p-value > 0.05 indicates that the percentage difference, % diff , is normally distributed based on the 
Shapiro-Wilk Normality Test at 5% significance level.

Count (%) Volume (%) Weight (%)

A p-value <0.05 indicates that the null hypothesis (% diff = 0) can be rejected, i.e., the average litter 
amount in control is greater than treatment.

Count Volume Weight

0.000 0.000

0.001

0.351 0.429

0.530 0.8900.151
0.002 0.002 0.020

Count Volume Weight

0.000
0.000 0.000 0.000

0.000

*Based on the results of the normality test, data are not normally distributed, and the Wilcoxon Signed-Rank 
Test (at 5% significance level) was used.

0.924 0.965 0.991
0.985

0.000

0.000 0.000 0.000

0.046 0.397 0.379

0.000

0.001 0.685

0.000 0.000

0.000

0.000
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Statistical test results of the marginal analysis, raw data at outfall-level  
(normalized by flow volume) 

 

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up 2.39E-02 1.13E-02 1.49E-01 7.16E-02 1.87E-02 8.54E-03
1W Street sweepers 1.75E-02 1.29E-02 1.04E-01 8.29E-02 1.37E-02 1.42E-02
6 Modified inlet grate 1.58E-02 1.22E-02 1.14E-01 9.51E-02 1.31E-02 8.85E-03
8 Bicycle grate (98/99) 7.33E-03 6.91E-03 4.22E-02 2.58E-02 6.46E-03 4.52E-03
8 LID (99/00) 1.47E-02 6.16E-03 8.80E-02 3.64E-02 1.44E-02 5.87E-03

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1W Street sweepers <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
6 Modified inlet grate <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
8 Bicycle grate (98/99) >0.05 <0.05 >0.05 >0.05 >0.05 >0.05
8 LID (99/00) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

**Data are normally distributed, two-sample t-test (at 5% significance level) was used.

Mean normalized litter for control and treatment datasets:

Count Volume

Count (items/L) Volume (ml/L) Weight (g/L)

A p-value > 0.05 indicates that the data sets are normally distributed based on the Shapiro-Wilk 
Normality Test at 5% significance level.

>0.05 >0.05 >0.05

>0.05 >0.05>0.05
>0.05

*Based on the results of the normality test, data are not normally distributed in one or both datasets, and the 
Wilcoxon Rank-Sum Test (at 5% significance level) was used (except as noted).

>0.05 >0.05

<0.05 <0.05 >0.05
Count Volume Weight

Weight

A p-value <0.05 indicates that the null hypothesis can be rejected, i.e., the average litter amount in 
control is greater than amount.

>0.05 >0.05** >0.05**
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APPENDIX K, ATTACHMENT 2 Statistical Test Results 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APK2.DOC\19-JUN-00\SDG  
FINAL REPORT Appendix K, Attachment 2-12 

Statistical test results of the marginal analysis, log-transformed data at outfall-level 
(normalized by flow volume) 

 

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up 2.32E-02 1.10E-02 1.25E-01 6.20E-02 1.82E-02 8.39E-03
1W Street sweepers 1.72E-02 1.27E-02 9.10E-02 6.96E-02 1.34E-02 1.35E-02
6 Modified inlet grate 1.55E-02 1.19E-02 9.87E-02 7.94E-02 1.29E-02 8.75E-03
8 Bicycle grate (98/99) 7.30E-03 6.88E-03 4.09E-02 2.54E-02 6.43E-03 4.51E-03
8 LID (99/00) 1.40E-02 6.11E-03 7.25E-02 3.51E-02 1.39E-02 5.84E-03

Site BMP Control Treatment Control Treatment Control Treatment
1E Manual litter pick-up <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1W Street sweepers <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
6 Modified inlet grate <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
8 Bicycle grate (98/99) >0.05 <0.05 >0.05 >0.05 >0.05 >0.05
8 LID (99/00) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

**Data are lognormally distributed, two-sample t-test (at 5% significance level) was used.

Mean normalized log-transformed litter for control and treatment datasets:

*Based on the results of the normality test, data are not lognormally distributed in one or both datasets, and the 
Wilcoxon Rank-Sum Test (at 5% significance level) was used (except as noted).

Count (items/L) Volume (ml/L) Weight (g/L)

A p-value > 0.05 indicates that the data sets are lognormally distributed based on the Shapiro-Wilk 
Normality Test at 5% significance level.

A p-value <0.05 indicates that the null hypothesis can be rejected, i.e., the average litter amount in 
control is greater than treatment.

Count Volume Weight

<0.05 <0.05 >0.05
Count Volume Weight

>0.05 >0.05
>0.05 >0.05 >0.05
>0.05

>0.05 >0.05 >0.05
>0.05 >0.05** >0.05**
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APPENDIX K, ATTACHMENT 2 Statistical Test Results 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APK2.DOC\19-JUN-00\SDG  
FINAL REPORT Appendix K, Attachment 2-13 

Statistical test results of the paired analysis, using actual difference (Act diff) at outfall-level 
(normalized by flow volume) 

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99) 2.45E-03
8 LID (99/00)

**Data are normally distributed, one-sample t-test (at 5% significance level) was used.

0.000 0.000 0.000

0.001 0.000 0.004
0.696 0.482 0.337

0.009 0.007 0.000
0.175 0.007 0.000

--

--4.43E-03

3.04E-03 2.23E-02
-- --

-- --

--
--

--

--

*Based on the results of the normality test, data are not normally distributed, and the Wilcoxon Signed-Rank 
Test (at 5% significance level) was used (except as noted).

***This is the minimum mean Act diff  required before the t-Test can detect a significant difference.

--

Count Volume Weight
0.000 0.000 0.000

0.104** 0.090**

Mean actual difference, Act Diff , between normalized litter of control and treatment:

A p-value <0.05 indicates that the null hypothesis (Act diff = 0) can be rejected, i.e., the average litter 
amount in control is greater than treatment.

0.016
0.027 0.082

Least significant value (LSV) of t-Test***
Count Volume Weight

0.002

0.840
0.402**

0.449 0.449

Count Volume Weight

4.57.E-03
3.49.E-03
4.20.E-04

Count (items/L) Volume (ml/L) Weight (g/L)

0.030
0.045**

A p-value > 0.05 indicates that the actual difference, Act diff , is normally distributed based on the 
Shapiro-Wilk Normality Test at 5% significance level.

1.20.E-02

2.29.E-02
1.64.E-02

8.52.E-03 5.16.E-02

9.77.E-03
-5.30.E-04
4.75.E-03
1.93.E-03
8.54.E-03

7.43.E-02
2.12.E-02
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APPENDIX K, ATTACHMENT 2 Statistical Test Results 

Caltrans LMPS C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APK2.DOC\19-JUN-00\SDG  
FINAL REPORT Appendix K, Attachment 2-14 

Statistical test results of the paired analysis, using percentage difference (% diff) at outfall-
level (normalized by flow volume) 

 

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

Results of hypothesis testing (p-values)*:

Site BMP
1E Manual litter pick-up
1W Street sweepers
6 Modified inlet grate
8 Bicycle grate (98/99)
8 LID (99/00)

Site BMP
1E Manual litter pick-up -- --
1W Street sweepers 17 --
6 Modified inlet grate 21 --
8 Bicycle grate (98/99) -- 27
8 LID (99/00) -- --

**Data are normally distributed, one-sample t-test (at 5% significance level) was used.

0.676 0.009 0.004

0.249 0.213 0.007
0.048 0.005 0.896

0.000 0.000
0.028 0.099 0.041

Count

Count

0.260

Least significant value (LSV) of t-Test***

***This is the minimum mean % diff  required before the t-Test can detect a significant difference.

--
21
--
58

*Based on the results of the normality test, data are not normally distributed, and the Wilcoxon Signed-Rank 
Test (at 5% significance level) was used (except as noted).

Volume Weight
13

0.057**

A p-value > 0.05 indicates that the percentage difference, % diff ,  is normally distributed based on the 
Shapiro-Wilk Normality Test at 5% significance level.

A p-value <0.05 indicates that the null hypothesis (% diff = 0) can be rejected, i.e., the average litter 
amount in control is greater than treatment.

Weight
0.000** 0.001

Mean percentage difference, % diff , between normalized litter of control and treatment:

0.895** 0.748 0.593

0.002

0.060** 0.030** 0.022
0.500 0.213

Count (%) Volume (%) Weight (%)
57
36
20
-17

55
38
24
10

46
26
20
26
-93

0.000 0.001** 0.024

-43 -169

Count Volume Weight

Volume
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Cadmium, Dissolved
Units: mg
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R  = 0.172
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8-23C 8-B001

6-20E

1-52

1-42

6-20F

1-58

1-46

BMP: Litter Pick-Up

BMP: Street Sweeping

BMP: Modified Inlet

BMP: Bicycle Grate/LID

R  = 0.04

R  = 0.24

R  = 0.05

R  = 0.39

R  = 0.03

R  = 0.01

R  = 0.09

FINAL REPORT
Caltrans LMPS L- 1t:\env\ljm\lmps.mdb\Litter vs WQ Scatter
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Cadmium, Total
Units: mg
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6-20E

1-52

1-42

6-20F
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1-46

BMP: Litter Pick-Up

BMP: Street Sweeping

BMP: Modified Inlet

BMP: Bicycle Grate/LID

R  = 0.20

R  = 0.44

R  = 0.56

R  = 0.63

R  = 0.48

R  = 0.20

R  = 0.42
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Chromium, Dissolved
Units: mg
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1-46

BMP: Litter Pick-Up

BMP: Street Sweeping

BMP: Modified Inlet

BMP: Bicycle Grate/LID

R  = 0.18

R  = 0.23

R  = 0.05

R  = 0.36

R  = 0.14

R  = 0.05

R  = 0.06

FINAL REPORT
Caltrans LMPS L- 3t:\env\ljm\lmps.mdb\Litter vs WQ Scatter

6/30/00

0043523



Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Chromium, Total
Units: mg
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BMP: Litter Pick-Up

BMP: Street Sweeping

BMP: Modified Inlet

BMP: Bicycle Grate/LID

R  = 0.26

R  = 0.47

R  = 0.30

R  = 0.58

R  = 0.55

R  = 0.18

R  = 0.13
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Copper, Dissolved
Units: mg
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R  = 0.07

R  = 0.44

R  = 0.22

R  = 0.56

R  = 0.37

R  = 0.09

R  = 0.10
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Copper, Total
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Nickel, Dissolved
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Nickel, Total
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Lead, Dissolved
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Lead, Total
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Zinc, Dissolved
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Zinc, Total
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Nitrate Nitrogen 1998
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Nitrate Nitrogen 1999
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Total Kjedhal Nitrogen
Units: mg

-2 -1 0 1 2 3 4
Log Litter Load (g)

3.0

3.5

4.0

4.5

5.0

5.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

3.0

3.5

4.0

4.5

5.0

5.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

3.0

3.5

4.0

4.5

5.0

5.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

3.0

3.5

4.0

4.5

5.0

5.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

3.0

3.5

4.0

4.5

5.0

5.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

3.0

3.5

4.0

4.5

5.0

5.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

3.0

3.5

4.0

4.5

5.0

5.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

3.0

3.5

4.0

4.5

5.0

5.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

R  = 0.132

2

22

2 2

2

2

8-23C 8-B001

6-20E

1-52

1-42

6-20F

1-58

1-46

BMP: Litter Pick-Up

BMP: Street Sweeping

BMP: Modified Inlet

BMP: Bicycle Grate/LID

R  = 0.01

R  = 0.41

R  = 0.16

R  = 0.20

R  = 0.24

R  = 0.00

R  = 0.08

FINAL REPORT
Caltrans LMPS L- 15t:\env\ljm\lmps.mdb\Litter vs WQ Scatter

6/30/00

0043535



Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Ortho-Phosphorus
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Total Phosphorus
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Coliforms, Total
Units: MPN/100 ml
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Coliforms, Fecal
Units: MPN/100 ml
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

TPH (Diesel)
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Oil & Grease
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Conductivity
Units: umhos/cm
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Hardness as CaCO3
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

pH
Units: pH units
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Total Suspended Solids
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Total Volatile Solids
Units: mg
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Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event

Total Organic Carbon
Units: mg

-2 -1 0 1 2 3 4
Log Litter Load (g)

4.0

4.5

5.0

5.5

6.0

6.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

4.0

4.5

5.0

5.5

6.0

6.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

4.0

4.5

5.0

5.5

6.0

6.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

4.0

4.5

5.0

5.5

6.0

6.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

4.0

4.5

5.0

5.5

6.0

6.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

4.0

4.5

5.0

5.5

6.0

6.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

4.0

4.5

5.0

5.5

6.0

6.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

-2 -1 0 1 2 3 4
Log Litter Load (g)

4.0

4.5

5.0

5.5

6.0

6.5

Lo
g 

C
on

st
itu

en
t L

oa
d 

(m
g)

R  = 0.032

2

22

2 2

2

2

8-23C 8-B001

6-20E

1-52

1-42

6-20F

1-58

1-46

BMP: Litter Pick-Up

BMP: Street Sweeping

BMP: Modified Inlet

BMP: Bicycle Grate/LID

R  = 0.00

R  = 0.48

R  = 0.13

R  = 0.29

R  = 0.20

R  = 0.00

R  = 0.13

FINAL REPORT
Caltrans LMPS L- 27t:\env\ljm\lmps.mdb\Litter vs WQ Scatter

6/30/00

0043547



Comparison of  Litter and Chemical ConstituentsAPPENDIXL
Water Quality Constituents Per Event Versus Litter Per Event
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Introduction 
 
Stormwater pollution has increased in importance over the past decade and it is now recognized 
as a greater source of many pollutants to receiving waters than point sources. Stormwater now 
transports more conventional pollutants to Santa Monica Bay than wastewater treatment plants 
(Wong et al., 1997).  Landuses associated with vehicular activity, such as streets and highways 
are important sources of pollutants.  Catch basins and stormwater inserts are the hydraulic 
devices that direct stormwater to stormdrains.  Materials from highways, such as sediment, litter 
and debris travel through catch basins and inserts (both will be called inserts in this report) to 
receiving waters.  
 
Southern California has distinct dry and wet periods. Typically there is no rain from April to 
November.  During this dry period, sediment, litter and debris accumulate in inserts.  The inserts 
must be cleaned or the accumulated material will be flushed into the environment during the first 
large storm. This in effect concentrates six to eight months' dry accumulation into a single 
discharge, called a "seasonal first flush."  This large discharge magnifies the environmental 
impact of the pollutants.  Large trash plumes along the shores of Santa Monica Bay are routinely 
observed after such events.  
 
To avoid the negative impacts of the first seasonal flush, public agencies have adopted insert 
cleaning policies.  For example, in the City of Santa Monica, inserts in sensitive areas, or areas 
of high pedestrian activity, may be cleaned twice per month; other inserts may only be cleaned 
yearly.  When only annual cleaning is performed, it is most desirable to clean at the end of the 
dry season to remove the accumulated material before the first rain.  
 
Catch basins along freeways are difficult to clean because of access and safety concerns.  The 
crews that perform the cleaning must be protected from traffic.  As a result, it may take three 
crews and several vehicles to create a cleaning team.  Only one crew may perform the actual 
cleaning, while two crews direct traffic.  This compares to city streets where cleaning teams can 
be composed of only one vehicle and two workers.  In addition, cleaning disrupts traffic.  
Consequently cleaning may only be allowed at times of low freeway use. 
 
In an effort to reduce cleaning cost, it is desirable to use alternative insert designs.  Inserts that do 
not accumulate material in dry weather by passing sediment and debris are not a feasible 
alterative; there is no storm flow for transport.  Also, this ignores an opportunity for 
environmental protection.  An alternative is to develop inserts that are closed during dry periods.  
Debris would be retained on streets or shoulders where it could be removed by street sweepers.  
 
A variant of this procedure has been used by the City of Santa Monica for several years.  City 
crews cover the openings of inserts with plywood boards at the end of the rainy season.  The 
boards are attached to curbs in such a way that a 0.5-inch gap exists to accommodate nuisance 
water flow.  These boards effectively eliminate dry weather accumulation in inserts.  They 
eliminate the need for summer cleaning and prevent putrefaction of accumulated material.  Tests 
conducted by our research group showed that street sweepers remove material that accumulates 
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in front of the inserts and within the 0.5-inch gap below the board.  Screens are also being 
evaluated for this purpose.  The disadvantage of this technique is that the boards must be 
removed before the first winter storm.  Unexpected rainstorms or failure to remove the boards 
may result in flood risk.  
 
Preventing dry weather accumulation is attractive for several reasons. One is that street sweeping 
in most places is routinely performed.  The additional removal of debris will only marginally 
increase cost.  It is also easier to perform routine yearly maintenance than to implement an 
intensive maintenance program over one to two months.  Finally, protection from accumulation 
is provided for the periods between storms, which may be as long as one month. 
 
Installing and removing boards such as the Santa Monica Boards are expensive and inconvenient 
for CalTrans due to the additional cost freeway access and traffic control.  A permanent insert 
cover that can be hydraulically operated was proposed by CalTrans and designed by URS in 
1999.  UCLA was asked to test prototypes in its full-scale catch basin and flume.  This facility 
was constructed in an earlier project with the City of Santa Monica and the Santa Monica Bay 
Restoration Project.  We have evaluated more than 12 different insert devices and one CDS unit 
in this laboratory. This report describes the testing program.  
 
Background 
 
CalTrans and URS proposed a "flap gate" or "litter inlet deflector" design in 1999.  This design 
uses a hinged deflector that is kept closed by gravity and forced open by the hydraulic action of 
storm flows. The deflector is used with a sheet metal cover that transforms an existing insert 
from a top entering design to a side or curb entering design.   
 
To evaluate the concept, two prototypes were constructed.  The first was a modification of the 
UCLA's existing flume and was performed to test the concept.  We cut a 12.5-inch wide opening 
into our existing flume.  A piece of 12-inch wide sheet material with 0.5 inch steel rod formed 
the deflector and hinge.  Various flow rates, deflector angles, deflector materials (aluminum, 
plastic, fiberglass, etc) and flow deflectors were qualitatively evaluated.  Observations and 
qualitative measurements were made.  Suggestions to improve the field prototypes were also 
made.  The first prototype was valuable in that it provided early evidence that the insert deflector 
concept was feasible, and that the presence of flow deflectors was an important concept in the 
success of the design.  
 
The second prototype benefited from experience with the first prototype, and used moving parts 
that were virtually identical to the field devices being evaluated by CalTrans.  A new flume had 
to be constructed to accommodate the second prototype. 
 
Figure 1 shows the testing system for the second prototype.  The top and middle portions of the 
figure are plan and section views, respectively.  The lower part of the figure shows details of the 
deflector and flow director designs.  
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City water is used for testing. The flume is connected by 3-inch diameter pipe to an isolated 
water supply that is protected from cross connections.  Water flows to a stilling chamber and is 
controlled by an isolation valve (not shown) and a control valve.  High flows rates are measured 
by an ultrasonic flow measuring device (not shown); low flow rates, used for virtually all the 
experiments described in this report, are measured by a paddle wheel flow meter (Cole Palmer).  
The operating range of the flume is approximately 15 to 175 gallons per minute (GPM). A larger 
range is possible with replumbing but was not necessary for these experiments.   
 
The pipe size is reduced to 2-inch diameter and flows through a "tee" which accommodates the 
paddle wheel flow meter. After the flow meter, the water enters the stilling tank. The stilling tank 
dissipates the water pressure and removes velocity currents.  The water flows under, over and 
under three baffles (better seen from the elevation view in the middle of Figure 1). Finally, the 
water enters the flume. 
 
The flume is 25 inches wide and has a perpendicular slope of 1-inch per 24-inches or 4.2%.  This 
slope simulates the slope of the shoulder of a roadway, and has been used consistently in our 
testing.  Flow proceeds down the flume to the deflector and catch basin. There is no slope along 
the flume.  The slope is provided by water elevation (i.e., the water level in the stilling basin rises 
to create sufficient head to flow to the catch basin).  
 
The deflector is cut into the left side of the flume.  Figures 2 and 3 show the flume opening and 
inlet deflector.  The deflector is hinged at the top using a hollow 0.5-inch OD Teflon tube.  A 
3/8-inch diameter aluminum dowel is inserted through the center of the Teflon tube to provide 
support. The dowel is secured at each end to the flume wall. The deflector has two semi-circular 
hinges that partially wrap the outside of the Teflon tube.  The deflector is free to swing around 
the Teflon tube through movement of the semi-circular hinges relative to Teflon tube, as well as 
the Teflon tube relative to the aluminum dowel.  The second degree of freedom was provided in 
anticipation of dust or other debris interfering with the circular hinges.  During this study, 
movement always occurred between the hinges and Teflon tube, which probably results because 
the surface area of contact is less (i.e., less friction).   
 
The top of the deflector is secured using movable pillow blocks.  The pillow blocks can be 
moved back and forth to allow different resting angles to be created.  In this manner, the 
deflector angle can be changed from vertical to approximately 60 degrees (top sloping toward the 
flume). Various "set back" distances can be used as well.  The deflector can be set so that the 
bottom of the deflector rests against the edge of the flume, which means the top of the deflector 
extends into the flume at deflector angles less than 90.  Aluminum angles were constructed to 
allow the bottom of the flume edge to extend outward 1 or 2 inches.  When these spacers were 
used, the deflector hinge is not required to rest above the flume with non-zero deflector angles.  
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Figure 1.  Litter Inlet Deflector Test System with Vanes 
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Figure 2.  Flume Showing Opening for Inlet Deflector 
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Figure 3.  Flume Showing Litter Inlet Deflector in Flume Opening 
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The deflectors were constructed of 1/8-inch thick aluminum.  This deflector size represents the 
smallest of the full-scale deflectors used in the field studies.  Holes, 0.25 inches in diameter, 
were drilled in the top of the deflector to reduce weight and the center of gravity.  The holes were 
specified by URS.  Slots were also cut into the deflector to allow nuisance water to pass through 
the deflector without requiring the deflector to open.  In the first designs, circular holes were 
specified, but slots were chosen to avoid clogging.  Deflectors were constructed with slots that 
penetrated the deflector and grooves that created a vertical water path but did not penetrate the 
deflector.  Grooves and slots were evaluated because water can pass through the slots, reducing 
the force to open the deflector.  Experiments were performed with grooves, slots and taped slots.  
 
Water flowing through the deflector was trapped in a plastic tank.  The tank had a 1.5-inch 
diameter PVC pipe outlet.  The pipe was connected to the tank with a short length of flexible 
hose.  If the pipe is lowered to a horizontal position, the water flows out of the tank.  If the pipe 
is lifted to the vertical position, water is retained in the tank. Water that bypasses the deflector 
flows to the catch basin and exits the system through the 12-inch diameter drainpipe.  
 
Vanes were placed in front of the deflectors.  The object of the vanes is to direct the flowing 
water against the deflector to force it open.  Various devices were evaluated for directing water 
flow.  The bulk of the tests used 0.5-inch square dowels, as shown in the bottom right corner of 
Figure 1. Bot dots and a 3/4-inch drop were also evaluated, and are shown in Figure 4.   
 
The flow meters were calibrated with each other and using displaced volume.  The time required 
to raise the water level in the stilling tank can be used to verify flow meter accuracy.  The paddle 
wheel and ultrasonic flow meter were operated in parallel and agreed within 5%.  The ultrasonic 
flow meter was not used during these experiments because of the time required to obtain stable 
conditions.  The injected air to create target surface area was difficult adjust to an ideal rate.  At 
higher flow rates, or with smaller feed pipes, the injected air is easier to adjust. The paddle wheel 
meter required no air injection and allowed more rapid flow measurement.  
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Figure 4.  Litter Inlet Deflector System with Bot Dots. 

0043559



 

  C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APM.DOC 11

Test Protocol 
 
Tests were performed in the following way: 
 
1. At the beginning of a new day of testing, city water was allowed to flow through the flume at 

high flow rate (~100 GPM) for a few minutes to allow corrosion products and dust to flush 
from the system.  The building piping is old and corrosion products accumulate in the feed 
pipe after several days of non-use. 

2. The flume was equipped with the desired deflector and vane configuration and flow rate was 
adjusted to the desired value.   

3. The system was allowed to run for a few minutes to insure stable conditions.   
4. The pipe was lifted to retain the water flowing through the deflector.  At the same time a 

timer was started.  
5. The experiment continued until the bypass tank filled.  The time was recorded.  Efficiency 

was calculated by dividing the volume of water collected in the tank (calculated by 
multiplying the height of water in the tank by the area of the tank) by the volume of water 
flowing through the system during the elapsed time.  In general, each condition was 
replicated three times.  Replications were very close, and usually agreed within 2 to 3%. 

 
Test results were analyzed and plotted using a spreadsheet.  
 
Test Summary 
 
Table 1 summarizes test conditions.  Eighteen tests or series of tests were performed.  Column 1 
shows the test number or series.  Tables and graphs are presented later and correspond to this 
number.  Flow rate is shown in column 2; "various" corresponds to a test when flow was varied 
to obtain efficiency over a range of flow rates. Columns 3 to 5 describe the deflector.  In two 
experiments no deflector was present; these tests were used to compare the deflector and a bare 
opening.  "Tape" refers to the slots shown and described previously. If the tape is present (Y), the 
slots were taped (making them grooves) which allowed less water to flow through the slots, and 
generally increased performance. Angle refers to the deflector angle; 90 degrees corresponds to a 
vertical deflector. When "various" appears, it means the test was conducted over a range of 
angles to evaluate the impact of angle.  
 
Column 7 refers to the number of vanes used to direct the flow.  The number zero refers to a flat 
flume with no vanes or flow directors.  Blank refers to some other type of flow director, as 
shown in column 11 or 12.  Column 8 and 9 show the amount of set back.  The set back is the 
distance from the bottom of the deflector to the edge of the flume.  The set back is created by 
inserting a machined aluminum piece to create the specified distance. In field installations, the 
set back distance is part of the design and does not require a machined piece. Column 10 shows 
the presence or absence of 3/8-inch tabs on the flume-side of the deflector.  Tabs were evaluated 
because they appeared to be an excellent way of increasing the hydraulic force available to open 
the deflector. 
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Columns 11 and 12 refer to other flow directors.  The drop cavity is a 3/4-inch drop in front of 
the deflector.  This was created by elevating the level of the flume 3/4-inches by placing sections 
of 3/4-inch plywood in the flume. The plywood was not placed in front of the deflector.  This 
arrangement resulted in a drop in front of the flume, and is important because it is the most 
efficient method of operation.  "Bot dots" refers to the use of plastic circles commonly used on 
freeways. They were glued to the surface of the flume to create flow towards the deflector.  
Figure 4 shows this configuration.  
 

Table 1. Test Summary 
 

QT Deflector Deflector angle Vanes Set Back Dots 

Test 
(GPM) 

Opening 
(no 

deflector) 

Deflector 
(with 
tape) 

Deflector
(without 

tape) 
Angle(degree) 

Number 
of  

vanes 
1" 2" 

Tabs 
Drop 

Cavity 
(3/4")  

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

1 various   Y 90 3 Y     

2 various Y    3 Y     

3 various   Y 90 0 Y     

4 various Y    0 Y     

5 31.3  Y  various 
(67~90 degree) 3 Y     

6 31.3  Y  90 3 Y     

7 31.3   Y 90 3 Y     

8 31.3   Y 90 3 Y  Y   

9 31.6  Y  various 
(63~90 degree) 3  Y    

10 31.6   Y 90 3  Y    

11 31.6   Y 90 3  Y Y   

12 various   Y 90 3  Y    

13 25.6  Y  various 
(63~90 degree) 3  Y    

14 35.6  Y  various 
(63~90 degree) 3  Y    

15 various   Y 80 and 85 3  Y    

16 various   Y 85   Y  Y  
17 various   Y 85   Y   2 
18 various   Y 85   Y   3 
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Results and Discussion 
 
The first few tests were conducted to determine the range of deflector operation and the range of 
deflector angle. Generally, flow rates of 20 to 40 GPM were selected for testing. Below 20 GPM, 
most alternatives were very efficient.  Flow rates above 40 to 50 GPM are beyond the capacity of 
an 18-inch wide deflector; therefore testing was generally conducted between 20 and 40 GPM. 
 
Results for the various conditions are reported in tabular and graphical format.  Table 2 shows 
the results for test 1.  Data for the remaining tests are shown in the Appendix. In Test 1, flow 
rates from 21 to 38 GPM were evaluated with three vanes and the inlet deflector. The angle of 
the deflector was 90 degrees (from Table 1).  
 
Table 2.  Test 1 with 3 vanes and litter inlet deflector at 90 deg. 
 

QT(GPM) QG(GPM) QB(GPM)=QT-QG Efficiency for QG 

21.00 20.00 1.00 95.24 
25.13 21.80 3.33 86.75 
28.70 24.15 4.55 84.15 
38.15 32.26 5.89 84.56 

 
Figure 5 compares the results all tests that had varying flow rates.  Tests 1 to 4 are shown in the 
upper graph. This most basic series of tests compares vanes with no vanes and an inlet deflector 
with no deflector.  The most important parameter observed in these tests is the method of 
directing flow towards the deflector.  Without vanes, even an open flume does not efficiently 
divert flow.  The defector reduces efficiency by only 5 to 10 percent. 
 
The results of tests 12 and 15 through 18 are shown in the lower graph. These tests were 
performed after determining the optimum angle for the deflector (85 degrees).  Test 12 is 
comparable to Test 1, showing that the 2-inch set back is more efficient that a 1-inch set back.  
Tests 17 and 18 evaluate bot dots, which are not as efficient as the vanes.  Test 16 is the most 
efficient of the entire program, and used a 3/4 inch depression or drop in front of the deflector.  
 
Figure 6 compares deflector angle for various conditions.  The improved performance of the 2-
inch set back over 1-inch set back is easily observable.  One can conclude from this graph that 
the greatest angle that will keep the deflector closed in dry conditions is best for overall 
performance.  
 
Figure 7 shows the effect of grooves, slots and tabs.  The effect of these different treatments are 
small.  
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Figure 5.  Litter Inlet Deflector Efficiency versus Flow Rate for Various Conditions. 
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Figure 6. Effect of Inlet Deflector Angle for Various Conditions. 
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Figure 7.  Effect of Grooves., Slots and Tabs at 32 GPM.  
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The raw data are in the Appendix and can be reviewed if more information is desired. . 
 
The following observations are made: 
 
At lower flow rates, an open flume (no deflector) flow diverters (3 vanes) was nearly 100% 
efficient.  Flow diversion decreased to 86% at 38 GPM. These same conditions with an inlet 
deflector resulted in 95 and 84% diversion.  Therefore the deflector only marginally reduced 
flow diversion.  For the best case (3/4 drop, Test 16), the efficiency of the diversion efficiency of 
the litter inlet deflector was better than an open flume with three vanes.  
The vanes or flow diverters are essential to litter inlet deflector operation.  An open flume 
without vanes diverts only 54% of the flow at 40 GPM, as compared to 86% with vanes.  The 
results are similar when an inlet deflector is installed.  
The most efficient deflector angle is 90 degrees (vertical), which is not practical since there is 
insufficient force to keep the deflector closed in dry conditions.  An angle of 85 degrees works 
nearly as well and is sufficient to keep the deflector closed. If lesser angles are required, the 
efficiency is reduced, which can be compensated by a longer litter inlet deflector for the same 
flow conditions.  The angle of the deflector has about the same impact on efficiency at different 
flow rates.  
The presence or absence of tabs on the deflector only marginally changed efficiency.  They 
should not be used since they provide no benefit and they present an opportunity for clogging. 
The performance of slots and grooves is quite similar.  Grooves might be a better choice to 
reduce the chance of clogging and dust entry, although slots will be easier to manufacture.  
Bot Dots were less efficient than other flow diverters. 
The 3/4-in depression in front of the deflector was the best flow diverter. 
 
Conclusions 
 
A litter inlet deflector utilizing the action of flowing water to open can be constructed to collect 
freeway runoff.  The deflector with flow diversion methods such as vanes or a depression in the 
street is more efficient that an opening without flow diversion. An 18-inch long deflector can 
divert 20 to 40 GPM at 100 to 95% efficiency, respectively.  
 
Reference 
 
Wong, K., E.W. Strecker and M.K. Stenstrom, “A Geographic Information System to Estimate 
Stormwater Pollutant Mass Loadings,” Journal of the Environmental Engineering Division, 
ASCE, Vol. 123, pp. 737-745, 1997. 
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Appendix  
 
Test 2  Case with 3 vanes and no inlet deflector 
QT(GPM) QG(GPM) QB(GPM)=QT-QG Efficiency for 

QG 
38.15 32.90 5.25 86.24 
28.70 25.90 2.80 90.24 
25.13 23.40 1.73 93.12 
21.00 20.90 0.10 99.52 

 
 
Test 3  Case with inlet deflector and no vanes 
QT(GPM) QG(GPM) QB(GPM)=QT-QG Efficiency for 

QG 
40.80 19.30 21.50 47.30 
33.40 18.30 15.10 54.79 
27.40 16.30 11.10 59.49 
20.60 15.10 5.50 73.30 

 
 
Test 4  Case with no inlet deflector and no vanes 
QT(GPM) QG(GPM) QB(GPM)=QT-

QG 

Efficiency for QG 

40.80 22.24 18.56 54.51 
33.40 19.90 13.50 59.58 
27.40 17.69 9.71 64.56 
20.60 16.55 4.05 80.34 

 
 
Test 5  Different angle case with 1 inch set back, vanes and tape (QT=31.1 GPM) 

Angle of inlet 
deflector 

QG(GPM) QB(GPM)=QT-
QG 

Efficiency for QG 

90.0 27.4 3.7 88.2 
85.2 26.9 4.2 86.5 
80.5 25.7 5.4 82.6 
76.0 23.8 7.3 76.5 
71.6 23.1 8.0 74.3 
67.4 22.0 9.1 70.7 
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Test 6, 7 and 8  Cases of 90 degree angle with QT=31.3 GPM 
 

Test Type of flap QG(GPM) QB(GPM)=QT-
QG 

Efficiency for QG 

6 With tape 28.2 3.1 90.1 
7 W/O tape 28.2 3.1 90.1 
8 W/O tape and with 

tabs * 
28.1 3.2 89.8 

 
 
Test 9  Different angle case with 2 inch piece, vanes and tape (QT=31.6 GPM) 

Angles of inlet 
deflector 

QG(GPM) QB(GPM)=QT-
QG 

Efficiency for QG 

90.0 28.1 3.5 88.8 
85.2 28.1 3.5 88.8 
80.5 26.9 4.7 85.1 
76.0 25.5 6.1 80.7 
71.6 24.3 7.4 76.7 
67.4 23.6 8.0 74.7 
63.4 23.1 8.5 73.2 

 
 
Test 10 and 11 Cases of 90 degree angle with QT=31.6 GPM 

Test Type of flap QG(GPM) QB(GPM)=QT-
QG 

Efficiency for QG 

10 W/O tape 28.5 3.1 90.2 
11 W/O tape and with 

tabs 
28.4 3.2 89.9 

 
 
Test 12  Case with 2 inch set back, 90 degree angle of inlet deflector, no tabs and no tape  

QT(GPM) QB(GPM) Efficiency(%) 
26.9 24.3 90.3 
31.6 28.5 90.2 
36.5 31.9 87.4 
40.5 34.8 85.9 
45.8 39.1 85.4 
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Test 13  Different angle case with 2 inch set back, vanes and tapes (QT=25.6 GPM) 

Angles of inlet 
deflector 

QG(GPM) QB(GPM)=QT-QG Efficiency for QG 

90.0 23.6 2.0 92.2 
85.2 23.1 2.5 90.4 
80.5 22.2 3.4 86.7 
76.0 21.2 4.4 82.8 
71.6 20.5 5.1 80.1 
67.4 19.8 5.8 77.3 
63.4 19.5 6.1 76.1 

 
 
 
Test 14 Different angle case with 2 inch set back, vanes and tape (QT=35.6 GPM) 

Angles of inlet 
deflector 

QG(GPM) QB(GPM)=QT-QG Efficiency for QG 

90.0 30.9 4.7 86.9 
85.2 30.8 4.9 86.4 
80.5 30.2 5.4 84.9 
76.0 28.5 7.2 79.9 
71.6 26.9 8.7 75.6 
67.4 26.7 8.9 75.0 
63.4 25.9 9.7 72.8 

 
 
Test 15  Cases of 80 and 85 degree inlet deflector angle with 2 inch set back, no tabs and no tape 

QT(GPM) 85 degree  80 degree  
 QB(GPM) Efficiency(%) QB(GPM) Efficiency(%

) 
26.6 24.0 90.3 22.8 85.7 
30.4 26.9 88.5 26.5 87.2 
36.0 31.3 86.9 30.0 83.3 
40.5 33.4 82.5 32.7 80.7 
46.3 38.2 82.5 37.0 79.9 

 
 

0043568



 

  C:\DOCUMENTS AND SETTINGS\MEDINAA\DESKTOP\LITTERREPORT\FR500APM.DOC 20

Test 16  Case with ¾ inch board, 2 inch piece, no tape, no tabs and 85 degree inlet deflector 
angle  

QT(GPM) QG(GPM) Efficiency (%) for 
QG 

22.0 22.0 100.0 
29.6 28.2 95.3 
34.5 32.2 93.3 
39.3 36.6 93.1 
45.5 43.0 94.5 

 
 
Test 17  Case with dots, 2 inch piece, no tape, no tabs and 85 degree inlet deflector angle ( 3 
rows, each row=7 dots) 

QT(GPM) QG(GPM) Efficiency (%) for 
QG 

25.2 21.4 84.9 
30.2 25.5 84.4 
35.3 29.7 84.1 
40.6 33.1 81.5 
45.9 35.5 77.3 

 
 
Test 18 Case with dots, 2 inch piece, no tape, no tabs and 85 degree inlet deflector angle ( 2 
rows, each row=7 dots) 

QT(GPM) QG(GPM) Efficiency (%) for 
QG 

25.2 21.3 84.5 
30.1 25.7 85.4 
36.0 30.2 83.9 
40.2 33.1 82.3 
45.5 37.0 81.3 
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A statewide investigation of urban creek sediment toxicity
was conducted in California in recognition of increased
incidences of toxicity linked to pyrethroid pesticides. The goals
were to examine the spatial occurrence and magnitude of
sediment toxicity in California urban creeks, and to examine
the role of pyrethroids in toxic urban creek sediment samples.
After a preliminary screening of 90 sites, 30 creeks were
sampled in eight geographical regions. Sediment toxicity was
assessed using 10 day bioassays with the resident amphipod
Hyalella azteca. Bioassays were conducted at two test
temperatures of 23 °C and at 15 °C to provide evidence of the
cause of toxicity, and to more accurately reflect ambient
environmental temperatures. Twenty-five of 30 samples were
toxic when tested at 23 °C, and all 30 samples were toxic when
tested at 15 °C. The magnitude of toxicity increased in
samples tested at 15 °C suggesting the influence of pyrethroids,
which are more toxic at colder temperatures. Pyrethroids
were present in all sediment samples and were the only
compounds detected at concentrations toxic to H. azteca.
Bifenthrin was the pyrethroid of greatest toxicological concern,
occurring in all 30 samples at concentrations up to 219 ng/g.
Pyrethroid contamination of urban creeks was most severe in the
Los Angeles, Central Valley, and San Diego regions, respectively.
However, pyrethroids were also linked to urban creek
aquatic toxicity in all regions sampled, including the less
urbanized areas of the North Coast and Lake Tahoe.

Introduction
Pyrethroid pesticides have become the dominant urban
insecticides used in California (1). Pyrethroids are applied in
all 58 counties of the State with over 345 000 kg reported
used for landscape maintenance, structural pest control, and
public health pest control in 2005 (2). Approximately 60% of
the reported urban-related pyrethroid pesticide use occurs
in the four Southern California counties of Riverside, Los
Angeles, Orange, and San Diego. The widespread usage of
pyrethroid pesticides and dominance in urban environments
is of concern particularly because pyrethroids are highly toxic
to fish and aquatic invertebrates (3).

Several earlier studies identified sediment toxicity as-
sociated with pyrethroid pesticides in urban creeks of the
Eastern San Francisco Bay and Sacramento areas (4, 5). In
the Sacramento area creeks, pyrethroids were present at
concentrations greater than amphipod acute toxicity values
(6) in 95% of the toxic samples. Although a number of
pyrethroids were observed in these sediments, bifenthrin
contributed the most to the observed toxicity. The highest
concentrations of pyrethroids were observed in the sediments
near the stormwater outfalls and decreased going down-
stream. Understanding the role of pyrethroids in urban creek
sediment toxicity has become an important issue for
statewide stormwater pollution regulation and prevention
activities.

The U.S. Environmental Protection Agency (EPA) pro-
mulgated the municipal stormwater program under the Clean
Water Act (CWA) to address stormwater runoff. The program
is currently administered through National Pollutant Dis-
charge Elimination System (NPDES) permits, and in Cali-
fornia NPDES permits are issued by the State Water Resources
Control Board. To satisfy NPDES requirements, municipali-
ties are required to develop stormwater management plans
that outline the pollution prevention control activities to
reduce discharge of pollutants, protect water and sediment
quality, and satisfy requirements of the CWA. As stormwater
management plans are being developed and implemented
throughout California, it is not known whether toxicity
associated with pyrethroid pesticide contamination is isolated
to particular regions or of statewide concern. This is an
important question because unnecessary monitoring impacts
urban stormwater programs by diverting resources from other
potential water and sediment quality problems.

Despite the lack of monitoring of pyrethroids in Califor-
nia’s urban waterways, there is extensive evidence of
pyrethroid contamination in agricultural waterways (6-14).
These data, in addition to the limited urban data, prompted
the Department of Pesticide Regulation, who regulates
pesticide sales and use in California, to initiate a reevaluation
of more than 600 products containing pyrethroid pesticides
in 2006. The registration reevaluation process includes a
critical review of all available data and, in some cases, special
focused studies, to address significant data gaps, and make
determinations on registration. Statewide pyrethroid data
for urban-dominated waterways presents a large data gap in
California.

Goals of the study were 2-fold. First, to screen urban creeks
throughout the State and examine the statewide occurrence
of pyrethroids in California’s urban waterways. Second, to
determine the role of pyrethroid pesticides in toxic urban
creek sediments.

Materials and Methods
Site Reconnaissance and Sediment Screening. Ninety sites
were sampled on 63 urban waterways statewide during late
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Summer and Fall 2006 as part of a preproject site recon-
naissance phase. A three-replicate 10 day Hyalella azteca
screening toxicity test was conducted on samples to assess
the potential for sediment toxicity and follow up testing. The
three-replicate sediment assay was used only for screening
sediment samples, and differed from the standard eight-
replicate sediment toxicity test only by the number of
replicates. The standard eight-replicate toxicity assay is
outlined later in the toxicity testing methods section. Most
screening samples were collected prior to any rainfall after
the summer months. Approximately 1/3 of these samples
had caused significant toxicity.

The screening data, although not reported, were used to
identify 40 sampling sites for the 23 °C and 15 °C toxicity
testing. These samples included 24 of the sites screened
during reconnaissance phase, of which 20 were identified as
toxic using the screening assay, and 16 new sites. The new
sites were added because some regions of the state were not
well represented (primarily the Central Coast and San Diego)
and most regions of the State were not screened after rainfall
due to insufficient rainfall, sampling logistics, and project
time frame constraints. Thirty-one of the 40 samples were
toxic in the 23 °C test, with approximately 25% resulting in
zero percent survival. Thirty-seven of the 40 samples were
toxic in the 15 °C test, with approximately 1/3 resulting in 0%
survival. The toxicity testing results are presented in Table
3 of the Supporting Information.

Thirty of the 40 sites were selected as the focus for this
study, from which all sediments would be included in the
chemical analyses, and four would be further investigated
using TIEs and reported in a separate manuscript. The
primary criteria for selecting sites to include or exclude from
the core 30-site list was having a representative statewide
spatial distribution. Sites that were excluded were typically
close to each other within the same region.

Statewide Site Selection. Thirty urban creek sites were
sampled from eight of nine regions of California (Figure 1).
Site selection criteria included areas dominated by residential
urban land use, perennial creek flow, natural habitat (named
waterways) of ecological importance, presence of sediment
depositional zones, the presence of stormwater outfalls, and

evidence of toxicity from the screening studies. The number
of sampling sites in a region was reflective of pyrethroid
pesticide use, urban residential land use, and availability of
sites meeting the site selection criteria. Sampling sites were
not identified in the Colorado River region due to the lack
of permanent creek flows and dominance of agriculture in
certain parts of this region. Also, sampling sites were not
identified in the southern part (south of Stockton) of the
Central Valley because urban stormwater runoff is primarily
routed to dry wells and not natural named creeks. Sampling
site location information is available in Table 1 of the
Supporting Information.

The existing data, while limited, suggest that pyrethroids
are persistent in the sediment (15), hydrophobic, and rapidly
adsorb to sediments in aquatic environments (16), so it is
not surprising pyrethroids have been reported as most
concentrated in the sediments near the point of discharge
to a waterway (4). Therefore, only creek reaches located within
or immediately downstream of urban areas were selected.
Sampling site locations targeted those areas of sediment
deposition within an identified 50 m of urban stormwater
outfalls. Sampling reaches that could be influenced by
agricultural practices were avoided.

Sediment Sampling Procedures. Sampling was con-
ducted after significant rainfall had occurred in each
watershed (g1.3 cm) since the beginning of the water
year on July 1. All sediment samples were collected during
January through March 2007. Exceptions include samples
collected from the Lake Tahoe region in October 2006, and
samples from the North Coast and Central Valley, which
were collected in November 2006.

Sediment samples for toxicity testing and chemical
analyses were collected by skimming the upper 2 cm of
sediment from depositional zones using precleaned Teflon
polycarbonate or stainless steel scoops. Sediments were
placed into precleaned 2 L glass jars and transported to the
laboratory on ice. Approximately 4 L of sediment were
collected from each site. Sediments were homogenized on
a roller apparatus (Wheaton Instruments, Millville, NJ), and
aliquots of sediment were held at 4 °C (sediment toxicity
testing samples) or -20 °C (analytical chemical samples),
prior to analyses.

Toxicity Testing. Sediment toxicity was assessed using
the 10 day survival toxicity test with H. azteca (17), an
amphipod species that occurs in California waterways. Eight
replicate test containers, each containing 10 7-14-day old
amphipods, were used for the test. Laboratory control
sediment consisted of a formulated sediment prepared in
accordance with Anderson et al. (18),. Testing was done in
250 mL beakers containing 50 mL of sediment and 200 mL
of overlying water. Tests were conducted using the standard
test temperature of 23 °C, in addition to the temperature of
15 °C, to reflect fall and winter creek temperatures. The
overlying water was renewed twice daily, and 1.0 mL of YCT
(yeast, cerophyll, trout chow; Aquatic Biosystems, Fort
Collins, CO) was added daily to each test container. About
half of the samples required aeration, due to low dissolved
oxygen. After a 10 day exposure, surviving amphipods were
recovered and their number recorded.

Analytical Chemistry. Sediment chemical analytes in-
cluded eight pyrethroids, 30 organochlorine pesticides (OCs)
or their degradation products, and the pyrethroid synergist
piperonyl-butoxide (PBO). OCs include highly persistent
legacy compounds such as chlordanes and DDT that may
co-occur with pyrethroids, and their measurement may help
resolve relationships between contaminants and toxicity. PBO
is commonly used in pesticide formulations with pyrethroids
to potentiate their toxicity, and its measurement may help
resolve relationships between pyrethroids and magnitude of
toxicological effect. All sediment samples were extracted twice

FIGURE 1. Map of California with regions and sampling sites
shown.
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using method 3545A modified pressurized fluid extraction
(19). In addition, two organophosphate pesticides (OPs;
diazinon and chlorpyrifos) were also analyzed in interstitial
water samples following procedures recommended by Sul-
livan and Goh (20). While these OPs are phased out for
residential use, they are commonly found in urban creeks,
and their measurement aids in identification of chemicals
associated with toxicity. Further, both diazinon and chlo-
rpyrifos are highly toxic to invertebrates, relatively water
soluble, and have been observed in toxic concentrations
exceeding amphipod toxicity values in interstitial water
samples collected from agricultural waterways in California
(9). See Table 5 in the Supporting Information for a more
detailed outline of the chemistry methods. Metals were not
measured in sediment samples.

Hardness, alkalinity, conductivity, pH, and ammonia were
measured at the beginning and end of each test. Temperature
and dissolved oxygen were monitored daily. Ammonia did
not exceed any established toxicity values for H. azteca (21).
Total organic carbon and grain size were measured in each
sediment sample using method 9060A (19) on an elemental
analyzer by Applied Marine Sciences in League City, TX.

Data Analyses. Toxicity testing data were analyzed by
comparing sample results to laboratory controls with separate
variance t tests (R ) 0.05). A sample from a site was deemed
toxic if there was significant response difference (p < 0.05)
from laboratory control response, and if the sample survival
percentage was at least twenty percentage points below the
control survival percentage.

Results and Discussion
Sediment Toxicity Testing. Twenty-five of the thirty samples
were toxic at the 23 °C test temperature and all thirty were
toxic at the 15 °C test temperature (Figure 2). An overall
increase in the magnitude of toxicity was observed in samples
tested at 15 °C, with the exception of the Ballona Creek site,
which was more toxic at 23 °C than 15 °C (see discussion
below). Of the five samples that became toxic with the cold

exposure, two were samples from the Lahontan region
(Truckee River swale and the Truckee Marsh), and one sample
each was from the North Coast, northern San Francisco Bay,
and Santa Ana regions. Sites with the lowest H. azteca survival
were observed in the Central Valley, Los Angeles, and San
Diego regions (Figure 2).

Chemistry. Organochlorine pesticides were detected in
23 of the 30 samples. However, none were reported above
concentrations associated with toxicity to H. azteca, (see Table
4 in the Supporting Information). Diazinon was observed in
interstitial water below the toxicity threshold for H. azteca
(LC50 ) 6.51 ug/L (22),), but above the reporting limit in
Franklin Creek and the Truckee River swale at 0.120 ug/L
and 0.277 ug/L, respectively. Chlorpyrifos was observed in
samples (Franklin Creek, Costa Mesa Channel, and Chollas
Creek) above the detection limit (0.050 ug/L) but below the
reporting limit (0.100 ug/L). The H. azteca LC50 for chlo-
rpyrifos is 0.086 ug/L (22), so it is possible that we did not
detect slightly toxic concentrations of chlorpyrifos.

Seven of eight pyrethroid analytes were detected in this
study, but deltamethrin and esfenvalerate were observed
infrequently. Fenpropathrin was not detected in any samples.
PBO was detected in five samples (Franklin Creek, Bouquet
Canyon Creek, Walnut Creek, South Bear Creek, and Switzer
Creek) at concentrations ranging from 1.5 to 48.7 ng/g.
Amweg et al. (2005) reports that sediments spiked with
permethrin became more toxic with as little as 12.5 ng/g
PBO in sediment. See Table 2 in the Supporting Information
for pyrethroid pesticide and PBO analytical chemistry results.
Quality assurance results for all analytes were within ac-
ceptable ranges and available upon request.

Bifenthrin was observed in all thirty urban creek samples
with concentrations ranging from 2.19 to 219 ng/g dry weight.
These results are comparable to earlier studies in the Eastern
San Francisco Bay, and Sacramento areas (4, 5). As reported
previously, the highest concentrations of bifenthrin continue
to be observed in the Central Valley region, with the maximum
concentration of bifenthrin measured in the current study

FIGURE 2. H. azteca percent survival from sediment toxicity tests conducted at 23C and 15C with sediments from each urban creek.
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(219 ng/g) from Clover Creek in Redding. Although this
concentration is only about half the maximum concentration
recorded from earlier work in the Sacramento area (430 ng/g
from Curry Creek), these data show high concentrations
occurring in a part of the northern Central Valley region
where ambient pesticide and sediment toxicity monitoring
has not been conducted. The second highest concentration
of bifenthrin from the current study was observed in the Los
Angeles region (173 ng/g) followed by the remaining Central
Valley samples (65.1-114 ng/g), and Cottonwood Creek (69.1
ng/g) and Penasquitos Creek (56.8 ng/g) in the San Diego
region.

Permethrin was the second most commonly observed
pyrethroid, occurring in 26 of 30 samples. Cyfluthrin was
measured in 16 samples. The five Central Valley samples
had the highest concentrations of cyfluthrin with South Bear
Creek in Stockton having the highest concentration of 127
ng/g dry weight. Cypermethrin was measured in 10 samples
collected from the Central Valley, Los Angeles, and San Diego
regions. Maximum concentration of 102 ng/g dry weight was
observed in Cottonwood Creek in San Diego. Lambda-
cyhalothrin was also measured in 10 samples with observa-
tions occurring in every region except the North Coast and
Lake Tahoe regions.

The widespread occurrence of pyrethroids in urban creek
sediments suggests a need for increased monitoring for
aquatic life impacts due to pyrethroids in urban creek habitats
statewide.

Role of Pyrethroids in Sediment Toxicity. Pyrethroid
concentrations were converted to toxic units (TUs) to better
understand the relative toxicities of each pyrethroid to H.
azteca. Pyrethroid TUs were calculated by dividing the organic
carbon normalized concentration of pyrethroid in the
sediment by the organic carbon normalized pyrethroid H.
azteca LC50 reported from earlier studies (6, 23). Pyrethroid
TUs were calculated using LC50 data derived at the standard
test temperature of 23 °C. Therefore, the TU approach will
tend to under-predict observed toxicity at 15 °C due to the
enhanced toxicity of pyrethroids at the lower temperature.

There is a clear relationship between total pyrethroid TUs
and H. azteca toxicity both in tests conducted at 23 °C and
15 °C (Figure 3). For example, nearly all samples tested at 23
°C with greater than 0.5 TUs displayed significant toxicity.
Sediments from 26 sample sites contained at least 0.5 TU of
pyrethroids, indicating these pesticides likely play a major
role in sediment toxicity in these urban creeks.

Toxicity of samples tested at 15 °C may provide a more
ecologically relevant indicator of pyrethroid toxicity, par-
ticularly during winter months. All of the urban creeks
demonstrated significant toxicity when tested at 15 °C. This
observation is not surprising, since pyrethroids occurred in
all samples, and pyrethroids have been shown to be more
toxic at colder temperatures (24), largely due to the slower
metabolism at lower temperatures (25). The overall increase
in the magnitude of toxicity observed in samples tested at
15 °C provide further evidence of the role of pyrethroids
(Figure 3). Most of the urban creeks assessed as part of the
current study have winter temperatures well below the lowest
tested temperature of 15 °C. In fact, the Truckee Marsh in
the Lake Tahoe region has typical winter temperatures of 4
°C. Typical urban waterway temperatures in the Sacramento
area are closer to 10 °C.

The occurrence of pyrethroids at toxicologically significant
concentrations to H. azteca is of particular concern since
this species is also a resident in many California urban
habitats. Weston et al. (4), studied pyrethroid occurrence,
toxicity patterns, and resident H. azteca abundance in a
Sacramento area urban watershed. The abundance of
resident H. azteca was inversely correlated with pyrethroids
TUs. In the current study the toxicity observed in the Truckee

Marsh is also of particular concern because earlier data
indicate the occurrence of resident H. azteca in the Truckee
Marsh (26). Studies conducted in the Santa Maria and Salinas
Rivers have also documented declines in amphipods and
other macroinvertebrates at sites demonstrating sediment
toxicity due to pyrethroids and other pesticides (7-9, 13).

Results of H. azteca toxicity tests and pyrethroid TU
analyses suggest a major role of pyrethroids in sediment
toxicity in California’s urban creeks. However, the potential
role in explaining toxicity at three sites was less evident. The
sample from the Truckee Marsh in the Lake Tahoe region
had caused significant H. azteca mortality when tested at 15
°C at only 0.08 TU of pyrethroids (Figure 3, point a). Similarly,
the Rheem Creek sample, from eastern San Francisco Bay,
had significant H. azteca toxicity at 23 °C with less than 0.5
TU of pyrethroids (Figure 3, point b). Both sample results
suggest the possibility that other unanalyzed substances may
also be linked to the toxicity at these sites. Ballona Creek, in
the Los Angeles region, was the other site where the role of
pyrethroids was less clear since this site was the only site to
be more toxic at 23 °C than 15 °C (Figure 3, points c and d).
Since there are greater than 1.4 TUs of pyrethroids in the
Ballona Creek sediments it would be expected to have an
increase in the magnitude of toxicity at the colder temper-
ature, since pyrethroids are more toxic at colder temperatures.
However, it is not possible to determine if unanalyzed
substances could be linked to or affecting any of the observed
toxicity.

The organic carbon content and grain size (percent fines)
of sediments influences pyrethroid bioavailability and toxic-
ity. Organic carbon content ranged from 0.62% (Arroyo Simi
Creek in Los Angeles) to 32.89% (Truckee Marsh in Lahontan).
The relationship between organic carbon content and
bioavailability of hydrophobic organic compounds is well
established. Recent studies have shown that organic carbon
quality also affects chemical bioavailability and thus, toxicity
(27-29). While there was very high TOC in the Truckee Marsh
sediment (∼33%), this was mainly comprised of intact reeds
and leaves, a carbon source that is likely less effective at
binding hydrophobic chemicals than more humified plant

FIGURE 3. Relationship between the sum of pyrethroid TUs in
California urban creek sediments and the toxicity to H. azteca
in 10 day laboratory sediment toxicity tests conducted at 23C
and 15C. Pyrethroid TUs are based on H. azteca 10 day
sediment toxicity tests conducted at 23C, and are calculated
using organic carbon (oc) normalized pyrethroid pesticide
concentrations. The points designated as a, b, c, and d are
discussed in the text.
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materials (28). Therefore, the oc-normalized TUs calculated
for the Truckee Marsh sediment would likely underestimate
its potential for toxicity. Although the analyte list was relatively
complete, other contaminants (e.g., metals) could have played
a role in the toxicity occurrences. However, test organism
mortality due to sediment metals would likely have been
increased with an increase in temperature, opposite of that
which occurs with pyrethroids.

Grain size ranged from 1.8% (Costa Mesa Channel) fines
less than 0.0625 to 97.5% (Truckee Marsh). Pyrethroid
pesticide occurrences in sediment were not limited to
sampling sites with high percent fines. However, the sampling
sites with the highest percent fines generally contained
higher concentrations of pyrethroids, with the exception of
the Lahontan region sites. Pyrethroid linked toxicity was also
observed in sampling sites with the lowest percent fines (e.g.,
1.84% in Costa Mesa channel at both test temperatures).
Average and median percent fines were 52 and 57% for the
thirty statewide urban creeks, respectively.

Statewide Significance of Pyrethroids in Urban Water-
ways. When the pyrethroid TUs are partitioned among
regions and individual pyrethroid analytes (Figure 4), it is
apparent that the level of pyrethroid contamination and
toxicity varies regionally, ranging from less than 1.0 TU to
over 5.0 TUs. Statewide, the mean level of pyrethroid
contamination is approximately 3 TUs. The most contami-
nated regions sampled were the Los Angeles, Central Valley,
and San Diego regions, whereas the regions with the least
amount of pyrethroid contamination were the North Coast,
San Francisco Bay, and Lahontan regions. The San Francisco
Bay region, while less contaminated by pyrethroids than the
statewide average, was dominated by a prevalence of coarse-
grained sediments in the regional creek samples. The fate of
pyrethroids in streams dominated by coarse grained sediment
has not been studied. However, coarse grained sediments
do not present a suitable matrix for the sampling and analysis
of sediment-bound organic contaminants, such as pyre-
throids. Other factors (e.g., usage patterns, management

practices, land use) could also be associated with regional
differences in pyrethroid contamination, which, an analysis
of is beyond the scope of the current screening investigation.

When the individual pyrethroid TUs are partitioned, it is
also apparent that bifenthrin accounts for approximately 67%
of the mean observed pyrethroid toxicity statewide. This
finding is consistent with the earlier studies in the Sacramento
and Eastern San Francisco Bay urban creeks (5). However,
bifenthrin is not the only contributor to pyrethroid linked
toxicity, cyfluthrin and cypermethrin, also played large roles
in the pyrethroid linked toxicity on a statewide basis. Ng et
al. (30), reported the occurrence of cypermethrin in sediment
samples collected from three agricultural and urban mixed
land use streams in the Central Coast region, and noted that
the occurrence of cypermethrin as being more typical of the
agricultural rather than the urban stream reaches in the sites
surveyed. Cypermethrin was not detected in urban creek
samples from the Central Coast in the current study. How-
ever, cypermethrin occurred in 1/3 of the samples collected
statewide from the current study, in other regions and
watersheds without agricultural influence. This finding is
not surprising as both cyfluthrin and cypermethrin are used
extensively in commercial structural pesticide applications
in California, explaining one possible reason they were
observed in the urban creek samples.

Budd et al. (31), also surveyed pyrethroid occurrence in
a mixed land use watershed, in the San Diego Creek/Newport
Bay area of the Santa Ana region. Similar to the current study,
bifenthrin was the most commonly observed pyrethroid in
sediment samples. However, fenpropathrin, a pyrethroid
pesticide registered only for use in agriculture and nurseries,
was the second most commonly observed pyrethroid. These
findings are not surprising because the sampling areas were
in close proximity to several commercial nurseries. Fenpro-
pathrin was not detected at any sites in the current study,
probably because it is not used much in California. In
addition, fenpropathrin has not been identified as being a

FIGURE 4. Comparison of mean pyrethroid pesticide TUs in urban creek sediments in regions of California and Statewide, and the
contribution of the various pyrethroids to the total TUs. Pyrethroid TUs are calculated using organic carbon normalized (oc)
pyrethroid pesticide concentration data to compare the concentrations of pyrethroids that would be sufficient to cause 50% mortality
to H. azteca in 10 day sediment toxicity tests. Calculation of TUs is based on H. azteca 10 day sediment toxicity tests conducted at
23C.
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contributor to aquatic toxicity observations in any earlier
urban-dominated creek studies.

This study documented the occurrence of pyrethroids in
urban creek sediments of California. Thirty urban creeks were
sampled from eight regions of California, including the
State’s largest urban areas (e.g., Los Angeles, San Diego, San
Francisco Bay) and in less urbanized but also ecologically
important environments elsewhere in California (e.g., South
Lake Tahoe, North Coast). Sampling sites were targeted in
close proximity to urban residential stormwater outfalls to
provide a screening level assessment of pyrethroid occurrence
and toxicity. These data were intended to provide water
quality and pesticide regulators, and stormwater managers,
the potential statewide significance of pyrethroid pesticides
in urban creeks of the State of California. Pyrethroid pesticides
were observed in sufficient concentrations in every region
to explain the observed toxicity to H. azteca. Bifenthrin
accounted for 67% of the statewide urban creek pyrethroid
TU’s observed. Cypermethrin, cyfluthrin, and lambda-
cyhalothrin were also important contributors to the pyre-
throid toxicity in urban waterways of California.
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Executive Summary 
 
 
The research project report provides information to support pollutant removal efficiencies 
for street sweeping and storm drain cleanout practices for Phase I and II communities in 
the Chesapeake Bay watershed. Information and data was gathered for this project 
through a comprehensive literature review, a basin-wide municipal survey of existing 
street sweeping and storm drain cleanout practices, and an intensive field monitoring 
program within two study catchments located in Watershed 263 in Baltimore, MD and 
additional sites in Baltimore County.  
 
Street sweeping and storm drain cleanout practices rank among the oldest practices used 
by communities for a variety of purposes to provide a clean and healthy environment, and 
more recently to comply with National Pollutant Discharge Elimination System 
stormwater permits. The ability for these practices to achieve pollutant reductions is 
uncertain given current research findings. Only a few street sweeping studies provide 
sufficient data to statistically determine the impact of street sweeping and storm drain 
cleanouts on water quality and to quantify their improvements. The ability to quantify 
pollutant loading reductions from street sweeping is challenging given the range and 
variability of factors that impact its performance, such as the street sweeping technology, 
frequency and conditions of operation in addition to catchment characteristics. Fewer 
studies are available to evaluate the pollutant reduction capabilities due to storm drain 
inlet or catch basin cleanouts.  
 
A multi-faceted monitoring study was completed to provide locally-derived pollutant 
removal reductions for street sweeping and storm drain cleanout practices. The 
monitoring program including water quality and flow, bedload, first flush, precipitation, 
source area street particulate matter, and storm drain inlet accumulation and chemical 
characterization. A �before-and after� study design was used based on the inability to find 
a suitable control catchment to implement a paired watershed study design. An 
insufficient number of samples were collected given the conditions experienced during 
the study period to statistically detect differences in the street sweeping treatment on 
water quality. Monitoring efforts, however, did reveal key findings to determine factors 
contributing to the effectiveness of street sweeping and storm drain cleanout practices 
such as the particle size distribution of the street particulate matter picked-up by 
sweeping and its chemical composition, along with the significance of leaf litter and other 
organic material in storm drains and its contributions to pollutant loadings. 
 
To synthesize the diverse research findings from this and other studies, a conceptual 
model was developed to provide pollutant removal efficiencies for TS, TN and TP for 
street sweeping and storm drain cleanout practices. The conceptual model is defined by a 
set of bounding conditions and assumptions that were made based on the literature, 
survey findings and monitoring data collected as part of the project.  
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For a given set of assumptions and sweeping frequencies, it is expected that the range in 
pollutant removal rates from street sweeping for total solids (TS), total phosphorus (TP) 
and total nitrogen (TN) are: 9 � 31%, 3-8% and 3-7%, respectively. The lower end 
represents monthly street sweeping by a mechanical street sweeper, while the upper end 
characterizes the pollutant removal efficiencies using regenerative air/vacuum street 
sweeper at weekly frequencies.   
 

Pollutant removal efficiencies (%) from street sweeping for TS, TP and TN. 
Frequency Technology TS TP TN 

Monthly Mechanical 9 3 3 
 Regenerative Air/Vacuum 22 4 4 

Weekly Mechanical 13 5 6 
 Regenerative Air/Vacuum 31 8 7 

The conceptual model is also applied to estimate the efficiency with which storm drain 
inlets trap, or store material to reduce the total pollutant loading at the receiving waters. 
Data generated from this study and others find that the particle size distribution in storm 
drains is similar to the street particulate matter and organic material comprised a large 
fraction of the accumulated material. For a given set of assumptions and cleanout 
frequencies, it is expected that the range in pollutant removal efficiencies for TS, TP and 
TN estimated to range from 18-35%, less than 1-2% and 3-6%, respectively.  
 

Pollutant removal rates (%) from catch basin cleanouts for TS, TP and TN. 
Frequency TS TP TN 

Annual 18 <1 3 
Semi-annual 35 2 6 

The compilation and analysis of the data collection from this and other research studies 
provided valuable information to evaluate the effectiveness of these municipal practices. 
As a result, the following recommendations are made with respect to street sweeping and 
storm drain cleanout practices to reduce pollutant loadings to the Chesapeake Bay 
watershed: 
 
Programmatic
 Adopt the pollutant removal efficiencies presented herein for mechanical and 

regenerative air or vacuum assist street sweepers used at weekly and monthly 
frequencies. Based on the municipal practices survey, few communities with the 
Chesapeake Bay use the more efficient street sweeping technologies or sweep at 
frequencies to achieve the pollutant removal efficiencies presented in this report. 

 Develop street sweeping and storm drain maintenance program efforts to target areas 
and times during the year in communities that may receive the greatest impact from 
street sweeping or storm drain cleanouts.  

 Implement a downspout disconnection program and/or an urban stormwater retrofit 
program that redirects and treats stormwater before it reaches the storm drainage 
system (via parking lots, roads, sidewalks, alleyways) in ultra-urban catchments, such 
as those in this study. 
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 Expand MS4 stormwater programs to include a curb-side leaf litter pick-up program 
that is able to maximize the reduction of leaf litter and prevent it from entering the 
storm drain. This is important for two reasons, 1) street sweepers avoid leaf piles and 
this reduces the effectiveness of this practice (sweepers may also emulsify leafy 
debris and make it more easily entrained by runoff, and 2) the decomposition of 
leaves and other organic debris in storm drain inlets or catch basins can create an 
environment suitable for the release of inorganic nitrogen and transport to receiving 
waters.  

 
Research
 Conduct additional research on the implications of storm drain cleanout practices to 

include catch basins and chemical analysis of particle size distributions to estimate 
the pollutant load reductions from the different particle size classes  

 Further evaluate stormwater monitoring techniques that can be used to account for the  
�missing load� that occurs when using current sampling techniques to reduce potential 
bias in reported pollutant removal efficiencies. 

 Research and develop alternative sampling techniques that can be used to collect 
more representative stormflow throughout the depth of flow and storm event. 

 Adopt whole water sampling as a method to measure sediment in stormwater as an 
initial step to reduce the bias. 

 Quantify bedload contributions to the total stormwater pollutant load. Although it 
may comprise a small portion of total stormwater load it can have a much larger 
impact due to the chemical characteristics of the material. 
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Deriving Reliable Pollutant Removal Rates for Municipal Street Sweeping 
and Storm Drain Cleanout Programs in the Chesapeake Bay Basin 

 
Introduction  
 
The report is organized into six major sections, which are summarized below. 
 
1. Project Overview and Background � This section provides an overview of the 

project purpose and scope. Key findings from the literature review and municipal 
practices survey are summarized. A description of the conceptual model is presented 
that is used to estimate pollutant removal efficiencies for street sweeping and storm 
drain cleanout practices presented in section 5.0. 

2. Study Area � A description of the study area in Baltimore City for the monitoring 
component of the project is presented.   

3. Study Design and Sampling Methods � This section presents a description of the 
study design used to evaluate the effectiveness of street sweeping and storm drain 
cleanout practices. The sampling methods are described for monitoring water quality 
and flow, bedload, first flush, precipitation, source area street particulate matter, and 
storm drain inlet accumulation and chemical characterization. 

4. Monitoring Results and Analysis � This section summarizes the data generated on 
all monitoring components and presents statistical and observational findings of that 
data. Results between the pretreatment and treatment period are presented along with 
the particle size and chemical characterization of street particulate matter and material 
sampled from storm drain inlets. Loading rates (or yields) of street particulate matter 
are presented. 

5. The Impacts of Street Sweeping and Storm Drain Cleanout Practices on 
Stormwater Quality – This section is presented in two major sections that describe 
the pollutant loading reductions from street sweeping and storm drain cleanout 
practices and the caveats and issues associated with these values. The conceptual 
model is applied to estimate pollutant removal efficiencies for these practices. 

6. Conclusions and Recommendations – Summary concluding remarks on the project 
findings are provided with a set of nine key recommendations on the future 
applications of the research project results. 
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1.0  Project Overview and Background  

Street sweeping and storm drain cleanouts rank among the oldest practices used to 
control storm water pollution; however, very limited and sometimes conflicting data has 
been published in regard to their performance in removing nutrients and other pollutants 
from stormwater runoff (Selbig and Bannerman 2007, Breault et al. 2005, Burton and 
Pitt, 2002, Mineart and Singh, 1994, Sutherland and Jelen, 1997). Despite this 
uncertainty, many Chesapeake Bay municipalities routinely use one or both practices to 
comply with their National Pollutant Discharge Elimination System (NPDES) storm 
water permits. Source control of pollutant loadings from streets can be an important 
component to a Municipal Separate Storm Sewer System (MS4) stormwater program to 
achieve needed pollutant reductions.  Street sweeping and storm drain cleanouts may be 
of particular value in reducing pollutants from ultra-urban areas, where few other best 
management practices (BMPs) are feasible.  
 
The Urban Storm Water Work Group (USWG) of the Chesapeake Bay Program has 
recognized the importance of defining more accurate pollutant removal efficiencies for 
street sweeping and storm drain cleanout practices as a top priority for its BMP tracking 
system.  Currently, the Chesapeake Bay Watershed model does not define any removal 
efficiencies for these practices.  
 
The purpose of this research project is to provide information to gain a better 
understanding of the impact street sweeping and storm drain cleanouts have on reducing 
pollutant loadings to surface water. The objectives of the project are to: 
 
1. develop improved estimates of the potential nutrient and sediment reductions 

achievable through municipal street sweeping and storm drain cleanouts, and 
 
2. provide the Chesapeake Bay Program with a pollutant removal efficiency  for 

nitrogen and phosphorus from street sweeping and storm drain cleanouts. 
 
Information and data was gathered for this research through a comprehensive literature 
review, a basin-wide municipal survey of existing street sweeping and storm drain 
cleanout practices, and an intensive field monitoring program within two study 
catchments located in Watershed 263 in Baltimore, MD and additional sites in Baltimore 
County. The data derived from the project may be used to provide estimates of pollutant 
removal efficiencies for street sweeping and storm drain cleanouts for use in the 
Chesapeake Bay Watershed Model.  

Technical Memorandums 1 and 2 (CWP 2006a, CWP 2006b) summarize the findings of 
the literature review and survey of municipal practices and present interim pollutant 
removal efficiencies for street sweeping and storm drain cleanout practices using a 
conceptual model. These reports were submitted to U.S. EPA as fulfillment of the 
project. An overview of the key findings from these reports is summarized in the next 
two sections. 
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1.1 Summary of Past Street Sweeping and Storm Drain Cleanout 
Research 

 
As part of an extensive literature review, seventy-five monitoring and modeling studies 
were reviewed from the 1970s to present where fewer than a dozen studies provided 
sufficient data to quantify a pollutant removal rate for street sweeping. Despite the 
numerous studies documenting the effectiveness of this practice, the ability to quantify 
pollutant removal rates based on the literature is challenging given the differences in 
scope, extent and design of field or modeling studies. The wide range of pollutant 
removal rates reported for street sweeping, vary based on sweeping frequency, sweeper 
technology and operation, street conditions, and the chemical and physical characteristics 
of street dirt. In general, street sweeping studies have been limited to measure the 
potential water quality improvements despite the research that documents pick-up 
efficiencies of new street sweeping technology to remove more than 90% of street 
particulate matter dirt under ideal conditions.  

 
Unlike the street sweeping research, only a handful of monitoring studies evaluate the 
pollutant reduction due to storm drain or catch basin cleanouts, and the optimal 
frequencies for cleanouts at a catchment scale. These studies indicate catchment 
cleanouts can reduce pollutants by 5 to 25% depending on catchment conditions, cleaning 
frequency and type of pollutant. The pollutant removal capability of catch basins is 
fundamentally constrained by the design which retains coarse grained sediments but 
bypass finer grained sediment that typically contains higher concentrations of nutrients 
and metals.  

 
To synthesize the diverse research findings, a conceptual model was developed to 
provide interim pollutant removal rates for total solids (TS), total nitrogen (TN) and total 
phosphorus (TP) for street sweeping and storm drain cleanout practices. The bounding 
conditions and assumptions were made based on the literature. The conceptual model is 
defined by four components for both street sweeping and storm drain cleanout (Figure 1). 
The dashed line indicates the relationship between the two practices, where the street 
particulate matter (SPaM) that is available to be captured and stored in storm drains or 
catch basins will be affected by the SPaM remaining after street sweeping.  
 
The SPaM  load is a model component that represents the input shared by both practices, 
that is, the material on the street that is available for pick-up by the street sweeper or 
washed off into the storm drain or catch basin. The street sweeping model components 
are treatable load, sweeper effectiveness and disposed SPaM. The treatable load for street 
sweeping is defined as the SPaM that is available to be �picked-up� by a street sweeper 
and is limited to the material on the street at the time of sweeping and within reach of the 
street sweeping technology (e.g. broom arm extension). It is affected by the street 
condition and unswept areas that contribute SPaM during storm events. The pick-up 
efficiency (PUE) of the street sweeper is a function of the frequency of sweeping (greater 
or less than runoff producing events), technology (mechanical broom, regenerative air, 
vacuum street sweepers), street condition (e.g., to include condition of pavement as well 
as obstructions such as parked cars and leaf piles), and street sweeper operation (e.g. 
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speed of operation). The storm drain cleanout components include inlet trapping 
efficiency, cleanout effectiveness and disposed sediment. The trapping efficiency is 
defined by the amount of material that is stored and removed between cleanout events. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Conceptual model to determine the pollutant removal efficiencies of 
street sweeping and storm drain cleanout practices.  

SWEEPER 
EFFECTIVENESS

Frequency 
Technology 
Street Condition 
Operator Effort 

DISPOSED STREET 
DIRT
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to express removal 
efficiency 

INLET TRAPPING 
EFFICIENCY

 Type of Inlet 
 Capacity of Inlet 
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EFFECTIVENESS
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 Removal Method 

LEGEND
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       street dirt load 
(-) Processes and factors that remove street dirt  
       or is not picked-up by street sweepers 
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Runon from non-street 
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 Breakup of Street (+) 
 Road wear materials (+) 
 Organic Matter (+) 
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LOAD
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1.1  Summary of the Municipal Practices Survey for Street Sweeping 
and Storm Drain Cleanout Program 

The Center for Watershed Protection surveyed twenty MS4s in the Chesapeake Bay 
watershed about their street sweeping and storm drain cleanout practices. Collectively, 
these communities represent nearly half of the urban population in the Chesapeake Bay 
watershed. Only one community did not have a street sweeping program. All 
communities surveyed had a storm drain cleanout program. A summary of key findings 
are listed below. 

  
 Chesapeake Bay MS4 street sweeping and storm drain cleanout programs are 

exceedingly diverse in their size and scope. Cumulatively, Chesapeake Bay MS4 
programs are spending as much as $13 million/year on these programs. 

 Chesapeake Bay communities sweep at least 70% of the public streets in their 
community on an annual basis, while 85% of communities sweep more frequently 
than once per year. However, only a small subset of communities are sweeping 
frequently enough (e.g. biweekly or more) to realize a potential water quality 
benefit as outlined in CWP (2006a). 

 Most Chesapeake Bay communities maintain several thousand miles of streets. 
Streets located in commercial or central business districts tend to be swept more 
frequently than local residential streets. Additional street sweeping is commonly 
scheduled for Spring cleanup of streets from winter de-icing practices. 

 Pollutant reduction is not a primary factor driving Chesapeake Bay MS4s to 
sweep streets or cleanout storm drains, inlets or catchbasins. The purpose of street 
sweeping and storm drain cleanouts is based on maintaining aesthetics and 
responding to public demand.  Only one community reported that nutrients were a 
target pollutant for street sweeping. This may reflect that fact that minimal 
monitoring has been completed within the Bay to determine the effectiveness of 
these practices with respect to improving stormwater quality. 

 Respondents noted several factors that reduce the effectiveness of street sweeping 
programs, including parked cars and inadequate budgets. Only 27% of the 
communities use the more efficient street sweeping technology (i.e., regenerative 
air, vacuum). Conversely, more modern equipment such as vacuum-based 
technology is used in the majority of the communities to cleanout storm drains. 

 Communities that use a stormwater utility fee or other stormwater tax typically 
have larger street sweeping budgets. 

 Storm drains, inlets and catchbasins within the Bay are infrequently cleaned out. 
75% percent of Phase I and Phase II communities cleanout their storm drains 
every two years or less, either as part of a regular cleanout program or based on 
complaints or clogging 

 Assuming this research study is able to confirm the value of street sweeping as a 
nutrient reduction BMP, most Chesapeake Bay MS4s would need to greatly 
increase the frequency of sweeping or target specific areas of street dirt 
accumulation in order to see potential water quality improvements. 
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2.0   Study Area 
 

The study catchments are located in the City of Baltimore and are referred to as 
catchments F (Lanvale St.) and O (Baltimore St.). Catchments F and O are part of the 
Watershed 263 storm drainage area (e.g. sewershed) that conveys runoff to the outlet of 
the Middle Branch Patapsco River and have areas of 38.4 and 38.7 acres, respectively 
(Figure 2). These monitoring stations were first established in 2004 by the City of 
Baltimore and USFS NRS as part of the BES for a longer term monitoring effort to track 
changes in water quantity and quality from these landscapes over time. Characteristics of 
the catchments are provided in Table 1 and may be described as being �ultra urban� 
based on the extensive impervious land area. There is approximately 67% and 77% total 
impervious cover in catchments F and O, respectively. Land use for each of the 
catchments is similar with high-density residential land use in the form of row houses 
being the most predominant. In both catchments, there is redevelopment of a limited set 
of parcels. Other land uses include commercial, institutional, parks, and vacant lots. 
There are no natural water features located in either of the catchments, and pervious areas 
exist largely in the form of small pockets of open space to include vacant lots and a few 
parks in both catchments. Canopy cover in the catchments is limited to street trees and 
recent planting efforts on vacant lots.    
 

Table 1. Catchment characteristics. 
Characteristics  Catchment F Catchment O 

Total Area (Acres) 38.43 38.70 
Impervious Cover (%) 67.8% 76.6% 
Pervious Cover (%) 32.2% 23.4% 
Streets and Alleys � acres 
(% of catchment)   

10.17 
(26.5%) 

10.06 
(25.6%) 

Paved Right of Way 1 acres 
(% of catchment)  

5.79 
(15.1%) 

5.72 
(14.8%) 

Rooftop Cover � acres 
(% of catchment)  

9.56 
(24.9%) 

12.64 
(32.2%) 

Other Impervious Cover 2 

(% of catchment)   
0.53 

(1.4%) 
1.24 

(3.2%) 
Street and Alley Length 
(miles)   

3.57 3.60 

Current Curb Miles Swept 
Per week 3 

7.69 4.43 

Proposed Curb Miles 
Swept Each week   

4.15 11.14 

Sweeping Treatment Restricted Expanded 
Number of catch-basins 4 92 74 
Notes:  
1  Sidewalks from edge of street to rooftop 
2   Parking lots and driveways 
3  Curb miles on each side of street (e.g., 2 times street length) 
4  Estimated from KCI (2004) SWMM Block modeling   
Sources: CWP 2005, KCI, Inc 2004, Stack, pers. comm  
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Figure 2. Catchments F and O and monitoring sites in Watershed 263 (      is the location 
of the monitoring station). 

 

Catchment F monitoring station at Lanvale St. 

Catchment O monitoring station at Baltimore St. 
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3.0   Study Design and Sampling Methods  
 
A before and after study design was used in Watershed 263 to evaluate the effectiveness 
of street sweeping (treatment 1) and the combined effect of street sweeping and storm 
drain cleanout practices (treatment 2) for two study catchments. A control catchment (no 
treatment) was unable to be identified for the purposes of the study. Treatment 1 occurred 
in both study catchments while Treatment 2 was applied to catchment O. Once a 
sufficient number of storm events were sampled for the single treatment, a second 
treatment was added that included cleaning the storm drain inlets in catchment O. The 
level of street sweeping remained the same in both catchments. The monitoring study 
included additional sampling sites in Baltimore County to characterize the material 
removed by storm drain cleanout practices. This involved monthly inlet accumulation 
measurements and chemical analysis of the material sampled on a quarterly basis. Figure 
3 illustrates a timeline for these monitoring activities with the level of sampling effort 
summarized in Table 2. A 15-month pretreatment (baseline) period generated event mean 
concentrations (EMCs) for the two study catchments based on existing street sweeping 
practices (9/05 � 12/06). During the pretreatment period, most, but not all streets within 
each of the study catchments were swept 1 to 2 times a week (Table 3). To evaluate the 
impact of street sweeping on water quality, the street sweeping frequency was changed 
beginning January 2006 (e.g. treatment 1) The street sweeping frequency was increased 
to twice a week on all streets in catchment O, with a concurrent decrease in effort of once 
per week in catchment F (Table 3). This translated to a 48% increase in the number of 
curb miles swept in catchment O and an 85% decrease in curb miles swept in catchment 
F. To inform the public about the new street sweeping schedule, new street signs were 
installed by the City of Baltimore in addition to door hangers that were distributed to 
households in the study area. A portion of a street (block) was used as a control street 
within catchment O (Fairmount St) where this street block was not swept. The street 
sweeping schedule is included in Appendix A. A description of sampling methods for 
water quality and flow, street particulate matter (SPaM) and inlet material accumulation 
and characterization follows. 
 

1/08/06       1/07                      1/08 
 
 
 

Balt. Co  1st 
quarterly inlet 
cleanout. 

Start new street 
sweeping 
frequencies 
 
Bedload sampler 
installed 
 
Balt. Co. monthly 
inlet sampling 

Control street identified. 
Stop sweeping on 
Fairmont St in 
catchment O (6/29/06)  

Balt. Co. 2nd  
quarterly 
cleanout  

Balt. City storm 
drain cleanout. 

Street particulate matter sampling begins 
07/06 and ends 04/07. 

First flush samplers installed 8/06, 2 
additional ones installed on 1/07. 

Stop bedload sampling in 
catchment F 02/06 

Continued water 
quality monitoring 

Figure 3. Timeline for monitoring activities. 
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Table 2. Summary of monitoring effort for the pretreatment and treatment period (street sweeping only).  
 Pretreatment Treatment 

Monitoring Task Catchment 
# of 

samples Sampling period 
# of 

samples Sampling period 
Catchment O 17 12/1/2004 - 11/16/2005 11 1/11/2006 � 6/29/2007 Storm event 

water quality Catchment F 15 12/1/2004 - 10/25/2005 7 1/11/2006 � 4/12/2007 
First Flush Catchment O  41 8/8/2006 - 6/29/2007 

Catchment O  8 2/14/2006 - 2/2/2007 Bedload 
Catchment F  2 2/14/2006 � 2/28/2006 

Baltimore City 
storm drain 
cleanout 

Catchment O 
 

Single 
event 7/15/2007 - 8/1/2007 

Baltimore County 
inlet 
accumulation   

Monthly 1/1/2006 � 12/31/2006 

Baltimore County 
inlet material 
chemical 
characterization   

Quarterly Apr. 2006; Sept/Oct 
2006 

Table 3. Description of street sweeping treatment periods in Catchments F and O.  
Treatment  Period Catchment F Catchment O 
Pretreatment Period  
(Sept. 2004 � Dec. 2005)  
Curb Miles Swept Per week 1 

 
7.69 

 
4.43 

Treatment Period  
(Jan. 2006 � July 2007) 
Curb Miles Swept Each week   

4.15 
(46% decrease) 

11.14 
(151% increase) 

1  Curb miles on each side of street (e.g., 2 times street length) 

3.1 Water Quality Monitoring  

Monitoring in catchments F and O included two permanent water quality stations with 
additional bedload and first flush sampling. Flow-paced composite stormflow samples 
were collected using an ISCO 6712 automated water sampler located in 36�inch and 43-
inch storm drain pipes in catchment F and catchment O, respectively. The equipment set-
up is shown in Figure 4, where the intake sampler for the water quality sampler is secured 
to the bottom of the storm drain pipe. The automated samples were collected within a 
single composite bottle. Samples were taken at equal flow intervals (using real time flow 
computation from the flow meter) to provide event mean concentrations (EMCs). Annual 
pollutant loads estimates were not computed for the pretreatment and treatment periods 
using the EMC and flow data given the challenges of equipment reliability. Sensitivity 
analyses, however, showed that these potential inaccuracies in flow do not affect the 
automated flow weighted compositing process and so do not impinge greatly on the 
accuracy of the EMC measurements. 
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Weekly baseflow samples were reduced to biweekly beginning January 2006. Statistical 
analyses showed that there was no significant effect in the water quality measurements by 
reducing the sampling frequency.  
 
The initial set-up included an ISCO 750 area velocity flow module. Due to repeated 
damage during high flow events, the velocity flow meter was replaced with a bubbler  
sampler on September 29, 2007. Operational issues persisted during high flow events. As 
a result, the gaps in flow data from these equipment problems generated a lack of reliable 
flow measurements throughout the study period. Flow estimates representing a range of 
storm events were estimated by deriving runoff coefficients (Belt and Runyan 2008). 
Briefly, discharge estimates derived using Manning�s equation were regressed against 
selected storm events in 2005 to estimate storm event runoff coefficients for each of the 
study catchments.  Estimated discharge measurements were compared to other USGS 
monitoring stations in the Gwynns Falls watershed in Balimore City and County (e.g. 
Gwynns Run, Maidens Choice and Dead Run) to provide rainfall-runoff estimates. The 
runoff ratios were compared to published research values for small urban catchments and 
model simulations using TR-55. The runoff ratio computed for catchment O was 
reasonable, whereas the value estimated for catchment F was considered unreasonably 
low and was not used. 

The sites were accessed weekly to check equipment operation, change batteries and 
bottles, draw dry weather flow samples and evaluate flow and flow obstructions. A 
Quality Management Plan and Protocols provided procedures for proper instrumentation, 
measurement and QA/QC of data collection (Belt and Taylorson 2005).  

3.2 Bedload  

Bedload is material in a stream or storm drain that moves along the bottom of the channel 
or pipe. Based on the size of bedload particles (e.g. coarse particles > 250 m), these and 

Figure 4. Water sampling set-up, a) automated water sampler (ISCO 6712) lowered 
into storm drain, and b) monitoring equipment in storm drain.  
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Temp
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a) b) 
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other materials in stormwater are not effectively sampled (or missed entirely) by standard 
automated sampling equipment. A bedload trap with organic filter bags was designed, 
constructed and installed by the Baltimore City Department of Public Works in 
catchments F and O (Figure 5). The sampler was installed downslope of the ISCO 
automated sampler to collect its bypassed load (i.e., bedload). Samples were collected 
approximately every two weeks from February 2006 through March 2007. Due to 
confined space entry safety issues, bedload samples were not continued at catchment F 
after February 2006. The samples were submitted to Baltimore County DPW to be 
weighed and analyzed for nitrate, kjeldahl N, dissolved P, total P, sulfate, and trace 
metals (copper, zinc and lead).  
 

Figure 5. Bedload sampler design.
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3.3 First Flush 
 

First flush samples represent the first fraction of stormwater runoff that typically have 
elevated concentrations compared to storm EMC for some, but not all pollutants. A total 
of 41 first flush samples were collected at four stations over a10 month period during  
Treatment 1 for the two study catchments (08/08/06 through 6/29/07). The data generated 
was used to determine if differences in street sweeping treatment between the two study 
catchment would have an effect on first flush concentrations. The median first flush 
pollutant concentrations for each inlet were calculated. Two samplers were located in 
inlets on Baltimore and Lanvale streets, with additional samplers on the 200 block of 
Mount Street in catchment O and the control street on the 1800 block of Fairmount in 
catchment O. The equipment included a single wide-mouth 3L polyethylene sample 
bottle that was suspended inside the stormwater inlets (Figure 6) and retrieved after storm 
events.  

 
 
3.4 Precipitation  

 
A tipping bucket rain gage was installed at the 
Harlem Park Elementary School adjacent to the 
catchment F water quality monitoring site. The 
equipment was destroyed and was not replaced 
due to the high risk of repeated vandalism at this 
open site. Alternative sites were explored 
through cooperative efforts with the DPW and 
BES but a suitable location could not be 
identified nor were there available funds to 
purchase new equipment. Total annual 
precipitation was compiled using data from the Sterling National Weather Station and the 
Maryland Science Center in Baltimore Inner Harbor.  
 

3.5 Street Sweeping  
 
An Elgin Whirlwind © MV 4 Wheel Vacuum Air Sweeper was used to sweep streets in 
both of the catchments. Appendix B provides a detailed description of the street sweeper. 
  
Street particulate matter sampling (SPaM) 

Street particulate matter (SPaM) sampling equipment and methods followed those 
developed by Pitt (1979) and are described in (CWP 2006c) (DiBlasi 2008) (Figure 7). 
Samples were collected beginning July 2006 through April 2007 on three streets that 
were swept within catchment O (Mount, Fayette, Lexington) and one control street that 
was not swept (Fairmount). These streets were selected due to their characteristics 
representative of the streets within catchment O and for safety considerations due to 
hazards presented by traffic. Appendix C provides a description of these monitoring sites.  
 

Figure 6. Example of inlet sampler 
to collect first flush samples 
(courtesy City of Baltimore) 
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Samples were collected by 
vacuuming 10-20 strips from the 
curb to the crown of the street at 10 
ft (3m) intervals along the length 
of the street. For safety reasons, the 
entire street width was not 
sampled. The number of strips 
varied depending on the total street 
length, number of cars on the street 
and the loading of the particulate 
matter on the street surface. A 
random starting point was selected 
within the first third of the street 
length being sampled. However, 
parked cars were often located 
within this street length, and an 
alternate starting point was 
selected. Material that was too 
large to collect using the vacuum 
was manually picked up and placed 
in a plastic bag and weighed and 
characterized at UMBC. 
 
A total of 26 SPaM samples were collected to include: 

 10 before street sweeping, or accumulation (A) samples collected 24 hours after 
sweeping or a rain event, 

 10 after-sweeping samples (S) collected within one to three hours after the street 
has been swept, and  

 6 control (C) samples collected.  
 

Approximately 250-400 g of SPaM was collected and sent to the Baltimore County 
Baltimore County Department of Environment and Resource Management (DEPRM) and 
Department of Public Works laboratories for chemical and particle size analysis into the 
following categories: 

       <0.063 mm 
 0.063-0.125 mm 
 0.125-0.25 mm 
 0.25-0.5 mm 
 0.5-1.0 mm 
 1.0-2.0 mm 
 2.0-4.0 mm 
 >4.0 mm 
 >4.0 mm (organic) 

 

 
 Figure 7. Collection of street particulate matter. 
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Six samples (2 -A, 2-S and 2-C) were sent to Martel Laboratories for inter-laboratory 
comparison. DiBlasi (2008) provides a detailed description of sample preparation and 
analytical methods. Table 4 lists the parameters and the analytical methods used to 
characterize the SPaM. 
 
Table 4. Analytical parameters for street surface particulate samples. 

Parameter Code Method Reporting Limit  Holding Time 
Total Suspended Solids (liquid 
samples only) 

TSS EPA 160.2 1 mg/L 7 days 

Total Solids TS EPA 160.3 1 mg/L 7 days 
Total Kjeldahl Nitrogen TKN EPA 351.3 0.1 mg/L 28 days 
Nitrate-Nitrite NO2-NO3 EPA 300.0 0.02 mg/L 28 days 
Total Phosphorus TP EPA 365.3 0.05 mg/L 28 days 
Orthophosphorus OP EPA 300.0 0.01 mg/L 48 hours 
Biochemical Oxygen Demand BOD EPA 405.1 2 mg/L 48 hours 
Chemical Oxygen Demand COD EPA 410.4 5 mg/L 28 days 
Total Copper Cu EPA 220.1 0.01 mg/L 6 months 
Total Lead Pb EPA 239.2 0.005 mg/L 6 months 
Total Zinc Zn EPA 289.1 0.01 mg/L 6 months 
Total Cadmium Cd EPA 213.2 0.01 mg/L 6 months 

3.6 Storm Drain Inlet Cleaning 
The purpose of this monitoring element was to measure accumulation rates and chemical 
composition of materials retained in the storm drain system. The monitoring sites were 
located in Baltimore County. The storm drain inlets were designed without a �sump� and 
are considered a flow-through or �self cleaning� system.  The effect of land use and 
physiographic province on both accumulation rate and chemical composition of the 
trapped material was investigated.  Using the Baltimore County database on storm drain 
cleanouts and Geographic Information Systems (GIS) information on the storm drainage 
system, inlets were selected in both the Gwynns Falls watershed (Piedmont) and in the 
Baltimore Harbor direct drainage watershed (Coastal Plain) for monitoring.  

Inlet selection 
A total of 100 inlets were selected in the Physiographic and Coastal Plain areas for two 
different land use types (Table 5). Inlets within residential land uses (low, medium and 
high density) and commercial industrial land uses were randomly selected using 
Baltimore County GIS data layers. Each storm drain inlet was initially inspected in the 
field to determine if it can be sampled safely and if there were other factors, such as 
structural conditions, that would preclude sampling.  Inlets that were rejected were 
replaced by other randomly selected inlets in the same category. 

Table 5. Accumulation Rate Sample Design (P = Piedmont, C = Coastal, R = Residential, 
C/I = Commercial/Industrial)

 Residential Commercial/Industrial 
# Inlets Code # Inlets Code 

Gwynns Falls (Piedmont) 25 P-R 25 P-C/I 
Baltimore Harbor (Coastal Plain) 25 C-R 25 C-C/I 
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Of the total194 inlets, 91 were rejected as unsuitable sites. Most were rejected because of 
their location on busy streets, primarily in travel lanes, depth (greater than 72�), or 
because they were not found at the indicated location.  Additional inlets were randomly 
selected for inclusion in the study when any of the original randomly selected inlets were 
deemed unacceptable to sample to keep the total sample number at 100. A subset of four 
inlets from each class of inlet for a total of sixteen inlets was sampled to determine the 
rate of accumulation and chemical characterization. 

 Rate of accumulation 
The rate of accumulation was based on material removed from 16 of the inlets on a 
quarterly basis. Although monthly accumulation measurements were also taken using all 
100 inlets, these measurements were considered inaccurate and did not effectively 
characterize the volume of material. Observations during the monthly sampling efforts 
are provided in the report for characterization purposes.  
Two separate rounds of inlet sampling were conducted in 2006 during the spring (April) 
and fall (September/October). It should be noted that the fall sampling for chemistry was 
early and did not capture �leaf fall�, however, the spring sample included compacted, 
decomposed leaf fall material. Accumulation measurements are based on the time period 
between the spring and fall cleanout. A two-way ANOVA was used to determine the 
effects of land use and physiographic province on accumulation rates. 
 The material was removed by hand using a trowel and dustpan and the volume of 
material removed was determined. Depth measurements were taken before cleaning and 
after cleaning and recorded on a standard data sheet.  Each component, sediment, leaves 
and trash, were weighed separately in containers of known volume.  This permitted a 
separate calculation of volume of material in the inlet.  The combined weight was used to 
assess bulk density based on the cubic feet of material collected in the inlet.  Percent 
sediment, organic matter, and trash were also determined based on weight of material 
removed. The sediment sample collected from each inlet was split into two.  One sample 
was used to analyze for particle size distribution, while the second sample was used to 
analyze for pollutant concentrations expressed as mg/kg.  A sample of the organic matter 
was collected and sent to the laboratory for a separate analysis of pollutant concentration.  
Each sample was placed in a plastic bucket or sediment bag and labeled with the date, 
assigned inlet identifier, sampling crew, and whether the sample was a chemical analysis 
sample or a particle size analysis sample.  Trash collected from the inlet was not kept for 
analysis.  

 

Particle size and pollutant characterization 
The particle size analysis was conducted at the Baltimore County DEPRM laboratory for 
the same particle size classes as the SPaM. CWP (2006c) describes the analytical 
procedures used. 
The chemical composition of the samples obtained from the inlets was analyzed by the 
Baltimore County Department of Public Works.  Each sediment and organic matter 
sample was analyzed for the parameters listed in Table 6 using standard analytical 
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techniques.  A description of sample preparation and methods are provided in CWP 
(2006c). 

The sample analytical results were compared to an agronomic soil from the North 
American Proficiency Testing Program run by the Soil Science Society of America.  This 
soil was run for every soil test as part of the quality control program along with 
duplicates and spikes. 

The results were reported in mg/kg and were entered into an Excel database by DEPRM.  
The Quality Control, including double entry, outlier analysis, and out of range analysis, 
was conducted by the Quality Control Officer prior to analysis. 
 

Table 6.  Analytical parameters for storm drain inlet material characterization. 
Parameter Code Method Reporting Limit  Holding Time 

Total Solids TS EPA 160.3 1 mg/kg 7 days
Total Kjeldahl Nitrogen TKN EPA 351.3 0.1 mg/kg 28 days
Nitrate-Nitrite NO2-NO3 EPA 353.2 0.02 mg/kg 28 days
Total Phosphorus TP EPA 365.3 0.05 mg/kg 28 days
Orthophosphorus OP EPA 365.3 0.01 mg/kg 48 hours
Biochemical Oxygen Demand BOD EPA 405.1 2 mg/kg 48 hours
Chemical Oxygen Demand COD EPA 410.4 5 mg/kg 28 days
Total Copper Cu EPA 200.7 0.01 mg/kg 6 months
Total Lead Pb EPA 239.2 0.005 mg/kg 6 months
Total Zinc Zn EPA 200.7 0.01 mg/kg 6 months
Total Cadmium Cd EPA 213.2 0.01 mg/kg 6 months

4.0   Monitoring Results and Analysis 

Precipitation conditions were similar between the pretreatment and treatment study 
periods. Daily and monthly precipitation records from the National Weather Service 
Maryland Science Center NOAA weather station and other sources were used to 
complete the data record provided in Table 7. Total rainfall during the pretreatment study 
period was 58.4 inches and 60.5 inches during the treatment period. Approximately 55% 
and 58% of the total daily rainfall were categorized as runoff generating, having rainfall 
greater than 0.1  with an average of 5 to nearly 7 days between these events.  
  
Table 7. Comparison of pretreatment and treatment rainfall patterns. 

Pretreatment Precip 
(in) 

Average 
monthly (in) 

% rain events 
 > 0.1 in. 

Annual 
precipitation (in) 
for each of the 
study periods 

9/01/04 - 12/31/05 58.41 3.9 55% 2005 � 49.13 in 
Treatment    2006 � 43.23 in 
1/1/06 - 7/14/07* 60.54 3.3 58% 2007 � 34.97 
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4.1  Water Quality Data 
 
An insufficient number of samples were collected to sufficiently characterize the patterns 
in water quality pre and post-treatment, while an even greater number of samples were 
needed for paired sample comparisons (e.g. catchments F and O pre and post treatment). 
For example, using methods described by Burton and Pitt (2002), an estimated 87 
samples would be needed to characterize the stormwater EMCs in either catchment with 
statistical confidence level of 95% and power of 80% using the coefficient of variation 
from initial samples collected during the treatment phase, as well as the pre-treatment 
phase. A total of eleven storm event samples were collected in catchment O and seven in 
catchment F during the single treatment study period (see Table 2). Due to only one 
additional storm event sample collected during the treatment 2 period (not shown), results 
are only presented for treatment 1 period.  

A summary of median EMCs for storm event samples is provided in Table 8 for the 
pretreatment period and treatment period for street sweeping only. The values are 
compared to the median National Stormwater Quality Database (Pitt and Maestre 2004). 
A summary of all samples is provided in Appendix D from DiBlasi (2008).  
 
Overall, no positive changes in storm event water quality were observed from the 
pretreatment and treatment period as summarized in Table 8 and illustrated in Figures 8a 
� d for selected parameters. All storm event samples for both study periods had higher or 
similar concentrations compared to national values. The only statistically significant 
difference observed between the pretreatment and treatment period stormflow 
concentrations were for total suspended sediment and hardness in catchment O (p-value < 
0.05) (DiBlasi 2008). These concentrations were higher in the treatment period, rather 
than lower as might be expected with increased street sweeping frequency. The presence 
of baseflow in such small catchments, and high fluoride and ammonia levels (not shown) 
suggest that baseflow may be augmented by drinking water, illicit discharges or sewage 
discharges and contributing to the elevated baseflow concentrations. Such conditions can 
mask any potential difference in EMCs that may be observed during the treatment period, 
although considering the flashy nature of urban stormwater flows, in general, this 
masking effective may be minimal. 
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Table 8. Pretreatment and treatment storm event median EMCs 
for the study catchments (DiBlasi 2008). 

Catchment O ( Baltimore Street)

Parameter Units 
Storm 

Pretreatment
Storm 

Treatment 
National 
Median1 

n =  Number 17 11 3765 
BOD5 mg/L 21.0 22.0 8.6 
DisCu g/L 19.0 16.0 8.0 
DisPb g/L 4.77 1.94 3.0 
DisZn g/L 60.0 74.0 52.0 
E. coli MPN/100 

ml 30000 30000 1750 
Fec. Col. MPN/100 

ml 35000 50000 5091 
Hardness mg/L 100 170 38.0 
NO2-NO3 mg/L 1.70 1.10 0.6 
SS mg/L 52.0 100 58.0 
TKN mg/L 1.70 2.40 1.4 
TP mg/L 0.34 0.45 0.27 
TotCu g/L 41.0 40.0 16.0 
TotPb g/L 50.0 110 16.0 
TotZn g/L 120 150 116 

Catchment F (Lanvale Street) 

Parameter Units 
Storm 

Pretreatment
Storm 

Treatment 
National 
Median1 

n =  Number 15 7 3765 
BOD5 mg/L 19.0 15.0 8.6 
DisCu g/L 5.50 5.90 8.0 
DisPb g/L 2.09 100% <5 3.0 
DisZn g/L 62.0 58.0 52.0 
E. coli MPN/100 

ml 17000 17000 1750 
Fec. Col. MPN/100 

ml 30000 30000 5091 
Hardness mg/L 62.0 140 38.0 
NO2-NO3 mg/L 0.77 0.58 0.6 
SS mg/L 59.0 38.0 58.0 
TKN mg/L 1.60 1.10 1.4 
TP mg/L 0.31 0.27 0.27 
TotCu g/L 13.0 18.0 16.0 
TotPb g/L 46.0 49.0 16.0 
TotZn g/L 100 91.0 116 
1 from Pitt et al. 2004, National stormwater quality database (NSQD). 
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Figure 8. A comparison of pretreatment and treatment storm event median EMCs a) TSS 
(mg/L), b) TP (mg/L), c) TKN and d)NO2-NO3 (mg/L) . 
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4.2 First flush samples  
 
A total of 41 first flush samples were collected during the Treatment 1 period of the study 
between 08/08/2006 - 6/29/07 at four inlets. The 3L sample container collected a very 
small fraction of the first flush event for the contributing drainage areas (e.g. less than 
1/1000 ). The median first flush concentrations are summarized in Table 9. Overall, the 
median first flush concentrations for many pollutants are an order of magnitude greater 
than the stormflow EMCs (BOD-5, dissolved Pb, bacteria, TSS, TKN, TP, total Cu). 
There is large variability in the data where in some instances stormflow EMCs were 
higher when compared to first flush concentrations on a storm event basis. For example, 
DiBlasi (2008) found the median EMCs for E.coli and hardness in catchment F to be 
greater than the first flush samples collected at the Lanvale inlet in this catchment. An 
inconsistent pattern amongst the three treatment inlets and the control was also observed. 
It may be expected that the first flush samples collected at the inlets along the treatment 
streets would be lower than the control street. It was found that the median first flush 
dissolved metal concentrations at the Baltimore inlet were higher, and for the Mount St 
inlet lower compared to the control, Fairmont St. inlet.   
 
Although the City of Baltimore has made progress to address the illicit discharges into 
the storm drainage system, elevated bacteria levels observed for both first flush and 
stormflow EMCs illustrate a continued problem. The highly developed and connected 
drainage network within the study catchments (e.g. downspouts) along with the potential 
storage of material in the storm drain system itself create a system for multiple source 
areas to contribute pollutants during storm events, in addition to illicit discharges. 
Examples of some of the potential contributing source areas include compacted pervious 
areas and rooftops that may provide elevated concentrations of bacteria, nutrients and 
metals as found in other source area monitoring studies (e.g. Steuer et al. 1997, 
Bannerman et al. 1993). In addition, elevated lead concentrations found in Baltimore 
soils (e.g., 289 mg/kg) (Pouyat et al. 2007) may contribute to the lead concentrations in 
stormwater.  
 
Table 9. Median concentrations of first flush samples collected at 4 monitoring stations 
in catchment O (Baltimore, Mount, Fairmount) and catchment F (Lanvale) (from 
DiBlasi 2008). 

Parameter Units 
Baltimore St. 

(Catchment O)  
Mount St. 

(Catchment O) 
Lanvale St.  

(Catchment F) 
Fairmount
St.  (control) 

Sample 
(n)  Number 8 15 8 10 
BOD-5 mg/L 210 81 140 110 
Dis Cu g/L 18 4.3 28 6 
Dis Pb g/L 16 3.5 40.5 7.95 
Dis Zn g/L 225 33 255 69 
E. coli MPN/100 ml 60000 1100000 13500 24000 
Fec. Col. MPN/100 ml 30000 1100000 28500 27000 
Hardness mg/L 400 400 350 210 
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NO2-NO3 mg/L 1.35 1.15 3.15 1.11 
TSS mg/L 1450 1400 515 740 
TKN mg/L 12.85 4.2 7.65 5.15 
TP mg/L 3.05 4.80 1.70 1.90 
Tot Cu g/L 135 77 72.5 63 
Tot Pb g/L 210 240 255 265 
Tot Zn g/L 635 550 520 530 

4.3 Bedload 

A total of eight bedload samples were collected from the Baltimore sampling station in 
catchment O.  The average mass of bedload collected was 225g (standard deviation of 
114g) per sample, which typically represented material accumulated over a 1-2 week 
period. Figure 9 illustrates the wide variability in the type of material collected. The 
monitoring set-up did not function as expected. Large debris (glass bottles, bricks) often 
blocked the intake of the bedload sampler and bedload material would bypass the sampler 
and was not collected, or the mesh screen designed to collect the bedload material would 
be shredded due to the glass present in the storm drain. Consequently, the amount of 
bedload material collected is an underestimation of the total contribution.  

 
Despite these shortcomings of the bedload sampling equipment, inferences may be drawn 
from the bedload that was collected along with observations during the study period and 
other recent street sweeping studies to assess the significance of the bedload material to 
stormflow pollutant loadings. The small quantity of bedload material collected is in part 
attributed to the observation made during the Treatment 1 period that the storm drain 
inlets were filled with trash and other debris, effectively preventing any additional 
material from entering (Figure 10). However, data collected during SPaM monitoring 
provides some indication of the proportion of gross pollutants available to be entrained 
by runoff. For example, gross pollutants picked up during SPaM sampling comprised 
approximately 3% of the total sample weight of the SPaM collected. Further, as will be 
presented in the following section, the majority of the SPaM may be classified as bedload 
based on its particle size distribution. Estimates of the proportion of bedload from other 
studies range from 5-10% (Selbig, 2007, unpublished, Burton and Pitt 2002).  
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Figure 9. Examples of bedload material collected in catchment O. 

 

 
 
 
2.0 Source Area Sampling 
 
 
 
 
 
 
 
Figure 10. Example of material blocking storm drain inlet in catchment O.  
 

4.4 Source Area Monitoring: Street Particulate Matter (SPaM) sampling 
 
SPaM Loading 
 

SPaM loadings were calculated by taking the total sample weight (g) and dividing it by 
the area of street surface vacuumed (m2). The average loading (expressed as g/m2) is 
shown in Figure 10 and was relatively constant throughout the study period. Analysis of 
Variance (ANOVA) found significant differences in the SPaM loading between the 
control (C) and before (A) and after sweeping (S) loading. There were no significant 
differences between the A and S samples (DiBlasi 2008). The SPaM loading in Figure 11 
excludes the trash and other debris that was collected from the sampling streets and 
weighed separately and presented above as bedload.  

920-1013bdldBS
815-829bdldBS

314-328bdldBS214-228bdldBS
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The SPaM loading was extrapolated to lbs/ curb mile for comparison to other studies. 
The loading (Table 10) are comparably low to other studies that report typical street 
loading range from 887 to 1,064 lbs/curb mile (Sartor and Gabory 1984). However, 
Selbig and Bannerman (2007) estimated  less than 500 lbs/curb mile for weekly SPaM 
loadings in the Madison, WI residential street sweeping study (Selbig and Bannerman 
2007).  The low SPaM loading in the current study may be explained by intense storm 
events prior to source area monitoring where 5.18 inches of rain occurred from June 23 
through 29, 2006, with another 2.3 inches of rain from July 5 to 6, 2006. These 
conditions would have been very effective to �wash-off� material from the streets. For 
example, Pitt and Amy (1979) found that 90% of SPaM was washed-off by rain 
exceeding 0.39 inches (10mm) of rain.  
 

 
 

Table 10. Average SPaM loading for the before (A) and (S) 
after street sweeping and control (C) samples.  
 Loading 
Sample 

type n g/m2 lbs/curb mile*
lbs/street 
acres** 

A 10 1.47 645.2 245 
S 7 1.26 553.3 153 
C 4 4.62 1,100.8 304 

* two times the street length (e.g. both sides of the street) 
** includes impervious area of both streets and alleys 

Figure 11. Average street particulate matter loadings (g/m2) for the three sample 
types (A � before sweeping, S � after sweeping, C � control, no sweeping) in 
catchment O. 

 

0043811



24  

 
Particle Size Analysis 

 
The average percent (by weight) of the SPaM was combined into six particle size 
fractions and calculated for the three sample types. The sand/silt split for sediment is 63 

m (0.63mm), with particles less than 63 m classified as silt, and particles less than 
45 m considered dissolved (See Box 1 for a description of particle sizes). Particle size 
distributions were generally similar across all sample types and were not affected by 
street sweeping (Figure 12). This is consistent with Selbig and Bannerman (2007), who 
found that the particle size distribution of SPaM was similar during the pretreatment and 
treatment study periods. However, other field studies found that the median particle size 
of SPaM is lower following street sweeping (Pitt 1979, Bender and Terstriep 1984, Pitt 
and Bissonnette 1984) based on the ability of street sweepers to more effectively pick-up 
coarser sized particles.  The only significant difference amongst sample type and particle 
size classes for this study was found for the �> 4mm organic size fraction� that was 
significantly greater for accumulation compared to control samples at the 95% 
confidence level. This may be attributed to the street trees present along the treatment 
streets but is inconclusive given the small amount of this particle size and contribution to 
total SPaM weight (1-2%) (DiBlasi 2008).    
 
Box 1. A description of particle size distributions (from Breault et al. 2005). 
Gravel Larger than 2,000 m (2.0 mm) 
Coarse sand Smaller than 2,000 m, larger than or equal 

to 250 m (0.25mm) 
Find sand Smaller than 250 m, larger than or equal to 

125 m (0.125mm) 
Very fine sand Smaller than 125 m, larger than or equal to 

63 m (0.63mm) 
Silt and clay Smaller than 63 m, larger than or equal to 

45 m (0.45mm) 
Dissolved particles Smaller than 45 m 

The majority (40%) of the SPaM particles were associated with the 250 m to 1,000 m 
size class. Similar to other recent studies, the majority of particles in SPaM have particles 
equal to or greater than 250 m that comprise approximately 70% of the total street dirt 
load sampled. Only a small fraction of the SPaM had particles less than or equal to 63 m. 
In a previous study, Sartor and Boyd (1972) found that about half of the SPaM was 
greater than 250 m for their Baltimore study site.  
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Chemical Composition 
 

SPaM was analyzed for nutrients and metals but many censored values (below detection 
values or �less-than� values) precluded a comprehensive statistical analysis of the SPaM 
chemistry. The average concentrations reported as �mg/kg� are presented in Figure 13 
where the metal concentrations represent elemental metals (bioavailable fraction) and not 
total metals. The average concentrations are similar across all sample types with the 
exception of lead and total phosphorus. Lead concentrations and total phosphorus 
concentrations were significantly higher (at the 95% level) in the control samples 
compared to both the A and S samples (DiBlasi 2008). Overall TKN and TP have the 
highest concentrations ranging from 1,477 to 3,067 mg/kg and 1,033 to 3,309 mg/kg for 
all sample types, respectively.  

 
The majority of the pollutants analyzed were associated with particle sizes greater than 
250 m, similar to the particle size distribution of the SPaM (Figure 14). Although 
comparable to other studies, the percent contribution of pollutants for particles greater 
than 250 m is greater for TP and TKN (70% for TKN compared to 40-50% as reported 
by Shaheen 1984, and Sartor and Boyd 1972). This is likely due to the inclusion of leaf 
material in the sample analyses and is consistent with Waschbusch et al. (1999) where TP 
contribution increased from 50% to 80% for particles greater than or equal to 250 m 
when leaves were added to the SPaM. These results strongly indicate the significant 
contribution of leaf litter to SPaM and potential pollutant loadings to receiving waters, 

Figure 12. Average percent by weight of each sample type by particle size 
fractions. Error bars represent 1 standard deviation of the mean. (from DiBlasi 
2008) 
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The metals concentrations in this study are not comparable to other studies that report 
total metals.  

 

 
 

 
 

Figure 13. Chemical characterization of street particulate matter, E = elemental (from 
DiBlasi 2008). 
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Figure 14. Percent contribution by particle size fraction to total 
pollutant load type in type S sample (from DiBlasi 2008) 
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4.5 Storm Drain Inlet Behavior 
 
Storm Drain Inlet Material Accumulation 

 
Different land uses resulted in significantly different accumulation rates, with 
commercial/industrial land uses having higher accumulation rates (Table 11). There were 
no significant differences between the Coastal Plain and Piedmont provinces for the 
accumulation rates. Annual accumulation rates (lbs/yr) were estimated using an overall 
estimated mean bulk density of 331 pounds/cubic yard of 13.4 lb/yr for residential land 
uses and 53.7 lbs/yr for commercial/industrial land uses. Inlet annual accumulation rates 
in the Coastal Plain were 1.5 times greater compared to the Piedmont area at 40.3 lbs/yr 
compared to 26.9 lbs/yr, respectively. Drainage areas were not estimated during this 
monitoring effort to provide unit aerial loadings rates. Table 12 provides unit area loading 
rates based on data from Pitt and Bissonnette (1984). The higher accumulation rates in 
the catch basins reflects the function of the sump that has the greater capacity to store 
material compared to inlets without a sump. 
Material removed from the inlets consisted largely of sediment and leaves where, on 
average 52% of the material accumulated was leaves (Table 13). During the monthly site 
visits, the presence of large pieces of wood and other material, such as a scooter, was 
found and acted like a �dam� storing material behind it. Net losses were also observed on 
a monthly basis during the winter and spring where wet conditions provided a suitable 
environment for degradation of organic matter as noted by the decomposed leaf material.  
 

Table 11. Daily Accumulation Rate Based on Sampled Inlets (Cubic feet/day) 
 Residential Commercial/Industrial Physiographic

Province Means 
Coastal Plain 0.005 0.013 0.009
Piedmont 0.001 0.011 0.006
Land Use Means* 0.003 0.012  

*Was found to be significant with ANOVA analysis 
 
Table 12. Annual accumulation rates for catch basins and inlets (from Pitt and 
Bissonnette 1984). 
 Total Solids  TKN TP 
 Lbs/acre/yr Lbs/acre/yr Lbs/acre/yr 
Catch basins 13 0.01 0.02 
Inlets 5.9 0.01 0.01 
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Table 13.Composition of Material Removed from Inlets. 
 % Sediment % Leaves % Trash 
C-C/I 43.1 52.0 4.9 
C-R 17.1 67.5 15.4 
P-C/I 42.5 40.8 16.7 
P-R 29.7 45.0 0.3 

Mean 39.0 52.1 8.9 
 

Particle Size Analysis 
Particle size-distribution for the inlet material was found to be similar to the distribution 
for the SPaM (Table 14), similar to findings by Pitt and Bissonnette (1984). Analysis 
indicates that statistical differences exist amongst the four inlet types for some particle 
size classes. The Piedmont inlets had significantly higher means in the 2mm-4mm 
particle class.  The Piedmont-residential land use had a lower mean particle size for the 
four smallest size fractions.  This indicates that Piedmont inlets, particularly residential 
inlets, are enriched in coarser material relative to the finer material.  This may be due to 
the greater topographic slope in the Piedmont physiographic province providing greater 
energy to flush out the finer material. 

Table 14. Particle Size Analysis (% Distribution by Size Class) 
Particle Size Faction (mm) Sample 

Type N >4 
Organic 

>4 2.0-
4.0 

1.0-
2.0 

0.5-
1.0 

0.25-
0.5 

0.125-
0.25 

0.063-
0.125 

0.038-
0.063 

<.038 

C-C/I 
Mean 
Std.Dev 

7  
0.8 
0.7 

 
13.9 
10.9 

 
11.2 
6.0 

 
15.8 
4.0 

 
19.4 
2.9 

 
21.9 
5.5 

 
10.9 
3.5 

 
4.1 
1.5 

 
1.3 
0.6 

 
0.6 
0.2 

C-R 
Mean 
Std.Dev 

4  
1.7 
2.4 

 
4.2 
1.4 

 
12.9 
6.7 

 
19.8 
8.2 

 
22.0 
9.2 

 
25.8 
9.8 

 
10.9 
4.6 

 
3.1 
1.2 

 
0.8 
0.4 

 
0.3 
0.2 

P-C/I 
Mean 
Std.Dev 

8  
1.9 
3.2 

 
9.2 
7.0 

 
15.6 
5.2 

 
19.9 
4.6 

 
20.4 
2.6 

 
19.4 
5.8 

 
9.1 
3.4 

 
3.1 
1.9 

 
0.9 
0.7 

 
0.3 
0.3 

P-R 
Mean 
Std.Dev 

5  
3.1 
4.3 

 
10.8 
5.9 

 
23.7 
10.8 

 
21.4 
5.0 

 
20.0 
5.9 

 
15.8 
6.4 

 
4.8 
2.9 

 
1.0 
0.7 

 
0.2 
0.1 

 
.02 
.02 

Mean  1.8 10.1 15.6 19.0 20.3 20.5 9.0 3.0 0.9 0.4 

 Storm Drain Inlet Matter Chemical Characterization 

Seven (NO3, TKN, TN, PO4, TP, Cu, and Zn) of the nine pollutant parameters were 
found to be significantly different between sediment and leaves.  The sediment exhibited 
higher concentrations of the nitrogen components (NO3, TKN, and TN) compared to the 
leaves.  Total phosphorus concentrations also had higher concentrations in the sediment 
in comparison with the leaves.  Conversely, ortho-phosphorus had higher concentrations 
in the leaves than in the sediment, as did copper and zinc.  Terrestrial systems are 
typically nitrogen limited with the result that much of the nitrogen is withdrawn from the 
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leaves prior to leaf fall.  This could account for the higher concentrations in the sediment 
in relation to the leaves. For example, the wet, decaying, large mass of leafy material 
collected in the spring cleanout provided conditions for dentrification.  The results for 
nitrite, nitrate, TKN, ortho-phosphorus and total phosphorus are displayed in Figures 15-
19, respectively.  
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Figure 15. Nitrite concentrations in sediment and leaves by land use and physiographic 
province. 
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Figure 16. Nitrate concentrations in sediment and leaves by land use and physiographic 
province. 
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Total Kjeldahl Nitrogen in Cleaned Out Inlets
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Figure 17. Total Kjeldahl nitrogen concentrations in sediment and leaves by land use and 
physiographic province. 
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Figure 18. Ortho-phosphorus concentrations in sediment and leaves by land use and 
physiographic province. 
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Figure 19. Total phosphorus concentrations in sediment and leaves by land use and 
physiographic province. 

5.0  The Impact of Street Sweeping and Storm Drain Cleanout on 
Stormwater Quality 

 
This section of the report presents information on the impact that street sweeping and 
storm drain cleanouts can have on water quality. The compilation of information and data 
generated from the literature review, municipal practices survey and monitoring, along 
with recent findings from other street sweeping research studies were used to determine 
the impact street sweeping and storm drain cleanout practices are expected to have on 
water quality. Although the intent of the monitoring study was to evaluate the combined 
effects of street sweeping and storm drain cleanout practices, insufficient data was 
collected (due to monitoring equipment problems) to allow for this evaluation. As a 
result, the effectiveness of street sweeping and storm drain cleanout practices are 
evaluated separately. 

 
5.1  Pollutant Loading Reductions from Street Sweeping and Storm Drain 

Cleanout 
 

Street Sweeping 
 

The effectiveness of street sweeping in reducing pollutant loadings can be defined in two 
ways: 1) �pick-up efficiency� (PUE) that quantifies the difference between the SPaM on 
the street before and after sweeping and 2) quantifying the load reduction at an outfall.  
 
The PUE of street sweeping is based on the difference between the before (A) and after 
(S) street sweeping loading rates. The PUE is a measure of SPaM removal from the street 
surface and is not equated to pollutant removal at the outfall or receiving waters. For the 
current study, the PUE is estimated to be 14% using values presented in Table 10. This 
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value is very low compared to published PUE for the regenerative air and vacuum 
assisted technology, which range from 60-92% (Breault 2005, Sutherland and Jelen 
1997). Selbig and Bannerman (2007), however, report an average PUE of 25-30% for 
regenerative air and vacuum street sweepers, with a range of -3% to 52%.  The lower 
PUE estimated from the monitoring study may be due to the streets being �too clean� 
given the street sweeping frequency of twice per week and the storm events that preceded 
sample collection and effectively washed off SPaM. For example, the National Urban 
Runoff Program (e.g. Bannerman et al. 1984) suggest that, on average, streets need to 
have 1,000 lbs/curb mile of SPaM for sweepers to effectively reduce the SPaM loading. 

 
Studies have consistently documented the increased effectiveness of street sweeping with 
increasing particle size. Typically, 69-91% of the total mass picked up by street sweepers 
(mechanical, regenerative air and vacuum assist) have particles greater than or equal to 
250 m in diameter. Street sweepers are less effective at picking up smaller sized particles 
(e.g., Selbig and Bannerman 2007, Sutherland and Jelen 1997). 
 
Despite, the high PUEs reported in other studies, it has been a challenge to demonstrate 
that street sweeping provides significant pollutant load reductions in paired catchment or 
modeling studies (Pitt and Bissonnette, 1984, Zariello et al. 2002, Selbig and Bannerman 
2007). This has been attributed to several factors, other than street sweeping technology 
and frequency that contribute to the variability of street sweeping in reducing stormwater 
pollutant loads to include: 
 

 The SPaM loading on the street (e.g. the dirtier the street the more efficient the 
street sweeper) and its particle size distribution 

 Contribution from other source areas that vary from storm event to storm event, 
due to storm intensity and antecedent moisture conditions, in addition to seasonal 
variability and catchment characteristics 

 Lag effect of sediment transport for individual storm events such that the loads 
measured on a storm event basis reflect in part, past storm event pollutant loads 

 Sampling bias of suspended solids given a fixed location of automated sampling 
equipment  in the invert of the storm drain 

 
The predominance of the coarse sediment picked up by street sweepers and standard 
monitoring study designs for street sweeping have implications for measuring the 
effectiveness of street sweeping. In general, the particles that are most effectively 
removed by street sweepers are less effectively captured (or sampled) by automated 
samplers. For example, research has reported the potential bias of automated samplers 
that may not accurately characterize the presence of particles as small as 75 m in 
stormwater (ASCE 2007) and can �miss� an increasing proportion of sediment in 
stormwater with increasing particle size (Selbig 2008). Burton and Pitt (2002) summarize 
the percentage of total sediment load that may be lost based on the size of the particle and 
sampler intake velocity. The specifications for the ISCO 6712 automated sampler used in 
this study has a maximum intake velocity of 90cm/s. Using information in Table 15, it 
may be conservatively estimated that the sampler may have missed 25% of the particles 
in stormwater up to 3 mm (or 3,000 m) in size. This issue is further compounded by the 
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analytical methods used to determine sediment concentrations (e.g. total suspended solids 
versus suspended sediment concentrations) (Gray et al. 2000, Lenhart 2007, Selbig 
2008). As a consequence, the usefulness of standard monitoring protocols to determine 
the effectiveness of street sweeping by comparing pretreatment and treatment stormwater 
pollutant loads is questionable.   

  
Table 15. Losses of Particles in Sampling Lines (from Burton and Pitt 2002) 

30 cm/sec flow rate 100 cm/sec flow rate 
 Critical settling 

rate (cm/sec) 
Size range ( m,
for  = 1.5 to 2.65 
g/cm3)

Critical settling 
rate (cm/sec) 

Size range ( m,
for  = 1.5 to 2.65 
g/cm3)

100% loss 30 2,000 - 5,000 100 8,000 - 25,000 
50% loss 15 800 - 1,500 50 3,000 - 10,000 
25% loss 7.5 300 - 800 25 1,500 - 3,000 
10% loss 3.7 200 - 300 10 350 � 900 
1% loss 0.37 50 - 150 1 100 � 200 

Storm Drain Inlet Cleaning 

The data generated from the storm drain cleanout sampling (material concentrations, 
accumulation rates and density of materials) provide limited information to estimate the 
total amount of pollution removed by storm drain cleanout in Baltimore County. The 
monitoring program did illustrate the predominance of organic material accumulated in 
the storm drains and may likely be a potential source for nutrient transport to receiving 
waters. Although the total mass removed by storm drain cleanout for watersheds in 
Baltimore County is less than 1% of the total pollutant load at the watershed scale, it is 
estimated that 290 lbs of TN and 112 lbs of TP are removed annually from Baltimore 
County watersheds (DEPRM 2008). The characterization of the material accumulating in 
the storm drains (leaves and sediment) suggest that municipal pollution prevention/good 
housekeeping practices can play a critical role in reducing the amount of material that 
accumulates in inlets. For example, a municipal curb-side leaf litter pick-up program can 
prevent leaves from entering the storm drain system and when combined with street 
sweeping, these practices can be effective to reduce organic matter and sediment from 
entering the storm drains, especially at more critical times during the year (e.g. after leaf 
fall or in early spring as a result of winter de-icing practices).   

 
5.2  Pollutant Removal Efficiencies using the Conceptual Model 
 

To estimate the TSS, TN and TP pollutant removal rates for street sweeping and catch 
basin cleanouts within a particular subwatershed, the conceptual model presented in 
Figure 1 is used. To put the conceptual model into practice, a set of bounding conditions 
and assumptions were applied based on the literature review, survey findings and 
monitoring efforts and are described below.  
 
The conceptual model identifies a list of factors that affect the removal or addition of 
SPaM. A list of discount factors is defined in Table 16. These factors reduce the 
effectiveness of street sweeping and storm drain cleanout practices. In some cases, 
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assumptions had to be made in the absence of data or the lack of agreement among 
research findings to associate a value with these discount factors. As one example, 
estimation of sediment trapping efficiency by cleanout method and type of inlet were not 
available. The application of the conceptual model produces conservative estimates for 
pollutant load reductions that may be achieved by street sweeping and storm drain 
cleanout practices. The estimated percent removal efficiencies are considered to be 
representative of general urban characteristics, while best attempts have been made to 
reconcile the large variability presented in the literature and monitoring efforts. The 
values reported in italics in Tables 17- 22 represent best professional judgment as the 
literature review and monitoring efforts are limited for some model parameters. Overall, 
the estimated pollutant removal efficiencies are within estimates of other studies. 
 
 

Table 16. Discount factors that reduce the effectiveness of SPaM for street sweeping 
and storm drain cleanouts. 

STREET SWEEPING 
 
 Removal of particulate-phase 
pollutants  

 Washoff 
 Fugitive dust loss1

Non-street area sources (e.g. runon)2 
 Frequency of sweeping (e.g., less than 
weekly)3 

 Equipment used/technology 3 
 Street conditions (e.g., good or poor 
condition, residual dirt load)1 

 Access to curb (e.g., parked cars)4 

CATCH BASIN or STORM DRAIN 
INLET CLEANOUT 

 Coarse vs fine-grain sediment  
 Cleanout frequency5 
 % Catch basin/Inlet full (>50%) 
Cleanout method 

1 Pitt (1979) 
2 Bannerman et al. 1993, Waschbusch et al. 1999, Pitt and Bissonnette 1984) 
3 See CWP (2006a) for a summary pick-up efficiencies for a range of street sweeping 
technology and frequencies 
4 APWA (1978) and Pitt (1979) 
5 Lager et al. (1979) and Pitt and Bissonnette (1984) 
 

Street Sweeping Pollutant Removal Efficiencies 

A hypothetical amount of 100 units of a type of pollutant is used to illustrate the 
application of the conceptual model to estimate the potential pollutant removal 
efficiencies associated with street sweeping. The treatable load is first estimated. It is the 
amount of pollutant that is available to be picked up by a street sweeper. The treatable 
load is initially determined by applying the discount factors to determine the treatable 
load. The particulate fraction of pollutants, such as total phosphorus or total nitrogen (e.g. 
TKN) needs to be determined. The particulate fraction of TP and TN were estimated 
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based on the median stormwater concentrations for Chesapeake Bay communities found 
in the National Stormwater Quality Database (NSQD).  
 
Factors that reduce the amount of material that is available to be picked up by the street 
sweeper, discount factors, to include fugitive dust loss and non-street area contributions. 
The fugitive dust loss is the dust created during street sweeping activities and is a 
constant for the examples given estimated at 10 percent. The treatable load is also 
affected by non-street areas that contribute to pollutant loadings but are not affected (or 
accessible) by street sweepers to include for example, rooftops, pervious areas, parking 
lots. Non-street area contributions would further discount the effectiveness of street 
sweeping. In this study, streets and alley represented 25.6% of the total catchment area in 
catchment O. Alleys and street areas that are not swept represent additional pollution 
source areas that contribute to pollutant loadings that are not affected by street sweeping. 
Source areas other than public streets and roadways may contribute between 10-45% of 
the total solids and up to two-thirds of TP (e.g. Waschbusch et al. 1999, Pitt and 
Bissonnette 1984) load. The discount factors for non-street area contributions are 
parameter specific where data is available. Although washoff may be considered an 
additional discount factor it is considered to be reflected in the reduced pick-up 
efficiencies for weekly and monthly street sweeping.  
 
Once the treatable load is determined for each pollutant by applying the discount factors, 
the pick-up efficiency of the street sweeper is defined by the frequency of street 
sweeping, technology and obstructions during operation. To maximize the effectiveness 
of street sweeping, research suggest that the street sweeping frequency should be defined 
based on local rainfall statistics, where the optimal frequency is about twice the interim 
storm period. During the pretreatment and treatment periods for the current study, runoff 
producing rain events (greater than 0.1�) occurred on average every 5-7 days. This agrees 
with findings of a number of studies completed over the past twenty years, which indicate 
that weekly street sweeping for residential and some commercial streets is needed to 
maximize pick-up of the street dirt load (Sartor and Gaboury 1984, Bender and Terstriep 
1984, Sutherland and Jelen 1997, Brinkmann and Tobin 2001). Less frequent sweeping 
increases the probability that the street dirt load would likely be washed-off into the 
storm drains by rain and snowmelt. However, recent studies find that a weekly street 
sweeping frequency throughout a community, throughout the year may not be warranted 
based on daily SPaM loading rate for streets. Rather, targeted street sweeping during 
periods and areas when SPaM accumulation rates are high (e.g. early spring following 
winter deicing practices) is recommended. 
  
Two technologies are presented in the conceptual model and represent the street 
sweeping technologies most commonly used in the Chesapeake Bay (CWP 2006b). 
Nearly three-quarters (73%) of Phase I and II communities use mechanical brush street 
sweepers while 27% rely on more modern street sweeping technology (regenerative air or 
vacuum). Monthly and weekly street sweeping frequencies are used in the conceptual 
model to provide a range of pollutant removal efficiencies given available data published 
in the literature. Given the treatable load that is available on the street, the PUE at the 
given frequency and technology is applied. However, the PUE may be reduced by the 
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condition of the street and access to curb due to parked cars further reducing the treatable 
load and varies by pollutant type. For this example, the street condition is assumed to be 
in good condition with moderate parking where the sweeper moves around parked cars as 
needed.  There is also the base residual street dirt that remains and is not washed during 
most rain events or even picked up by the most efficient street sweeper. The base residual 
may only be mobilized during the most extreme or intense rainfall event. Zariello et al. 
(2002) assigned an availability factor of eighty percent, indicating that twenty percent of 
the street dirt load would not be available for sweeping. However, the base residual 
would be a constant value for a street, rather than relative and would be very site specific 
and it is not applied to these example calculations. Particle size distribution will also 
affect street sweeper efficiency where larger particles will have a higher removal rate 
than smaller particles.  For example, research, including the current study finds on 
average that 70% of the street sweepers load is comprised of particles greater than 
250 m. 

Table 17-19 provide pollutant removal efficiencies for TS, TP and TN using the 
conceptual model for street sweeping and values from the literature and other monitoring 
studies as reported in Table 16. The conceptual model is limited to two sweeping 
technologies (mechanical broom and regenerative air/vacuum) operating at two 
frequencies, monthly and weekly.  These bounding conditions are based on survey 
findings reported in CWP (2006b) to reflect technologies currently being used in the 
Chesapeake Bay, but also to reflect street sweeping program characteristics needed to 
achieve some level of pollutant load reductions (e.g. vacuum or regenerative air 
technologies).  
 
Using the conceptual model, it is expected that the range in pollutant removal rates from 
street sweeping for TS, TP, and TN are: 9 � 31%, 3-8% and 3-7%, respectively. The 
lower end represents mechanical, monthly street sweeping while the upper end 
characterizes the pollutant removal efficiencies for regenerative air/vacuum technologies 
at weekly frequencies.   
 
The estimated pollutant removal efficiencies based on this model may be applied to 
communities where the amount of material removed by street sweeping is not known. In 
some communities, the SPaM collected by street sweepers is measured (CWP 2006b). 
Otherwise, the removal efficiency for street sweeping may be estimated by first 
estimating the SPaM loading on local streets using the values presented in Table 10 
applied to local community characteristics (e.g. total street area, curb miles swept). Based 
on the street sweeping frequency the removal efficiency would be applied to the 
estimated total SPaM loading. 
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Table 17. An estimate of expected average pollutant 
removal rate for total solids (TS) using street sweeping. 

Discount factor Percent Amount of 
available SPaM 

Total street pollutant  100 units 
Fugitive dust loss 10 90 

  Non-street area 
contributions 20 72 
Treatable Load  
90% of street dirt within  
12 inches of curb 64.8 

Percent
Reduction

Amount of 
material removed

Pick-up Efficiency   
Monthly, Mechanical 18 12 
Monthly, Reg Air/Vacuum 42 27 
Weekly, Mechanical 25 16 
Weekly, Reg/Air/Vacuum 60 39 
Reduced effectiveness 
due to obstructions  20  
Monthly, Mechanical  9 
Monthly, Reg. Air/Vac  22 
Weekly, Mechanical  13 
Weekly, Reg. Air/Vac  31 
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Table 19. An estimate of expected average pollutant 
removal rate for total nitrogen (TN) using street sweeping. 

Discount factor Percent Amount of 
available SPaM 

Total street pollutant  100 units 
TP as particulate 33 33 
Fugitive dust loss 10 30 
Non-street area 
contributions 

25 22 

Treatable Load  
90% of street dirt within  
12 inches of curb 20 

Percent
Reduction

Amount of 
material removed

Pick-up Efficiency   
Monthly, Mechanical 15 3 
Monthly, Reg Air/Vacuum 20 4 
Weekly, Mechanical 35 7 
Weekly, Reg/Air/Vacuum 45 9 
Reduced effectiveness 
due to obstructions  20  
Monthly, Mechanical  3 
Monthly, Reg. Air/Vac  4 
Weekly, Mechanical  6 
Weekly, Reg. Air/Vac  7 

Table 18. An estimate of expected average pollutant 
removal rate for total phosphorus (TP) using street 
sweeping. 

Discount factor Percent Amount of 
available SPaM 

Total street pollutant  100 units 
TP as particulate 54 54 
Fugitive dust loss 10 49 

  Non-street area 
contributions 25 36 
Treatable Load  
90% of street dirt within  
12 inches of curb 33 

Percent
Reduction

Amount of 
material removed

Pick-up Efficiency   
Monthly, Mechanical 10 3 
Monthly, Reg Air/Vacuum 15 5 
Weekly, Mechanical 20 7 
Weekly, Reg/Air/Vacuum 30 10 
Reduced effectiveness 
due to obstructions  20  
Monthly, Mechanical  3 
Monthly, Reg. Air/Vac  4 
Weekly, Mechanical  5 
Weekly, Reg. Air/Vac  8 
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Storm Drain Cleanout Pollutant Removal Efficiencies 

The ability to estimate pollutant removal efficiencies for storm drain cleanout (inlet or 
catch basin) is limited by the small amount of data obtained from the monitoring study. 
However, the monitoring study did provide an estimated accumulation rate between 
cleanout events (see Table 11). These and data from other studies (e.g. Pitt and Bissonette 
1984)  illustrate that inlets and catch basins accumulate a small proportion of total solids 
and, once removed, represent a small fraction of the total pollutant load. Information 
generated from the literature review, municipal practices survey, and monitoring study is 
used to define pollutant removal efficiencies using the conceptual model. 
 
Annual and semi-annual cleanout frequencies can be used to estimate the potential 
pollutant removal efficiencies that may be provided by catch basin cleanouts. However, 
similar to street sweeping, the effectiveness is in part, driven by targeting the storm drains 
with high accumulation rates (e.g. the dirtiest of the bunch). Not all inlets or catch basins 
accumulate material in a uniform matter (if at all) and efforts to target these inlets or 
catch basins may be an efficient way to implement this practice 
  
The conceptual model can be applied to estimate the efficiency with which storm drain 
inlets trap, or store material, and with which catch basin cleanouts reduce the total 
pollutant loading within watershed. Data generated from the monitoring study and Pitt 
and Bissonnette (1984) find that the particle size distribution in storm drains is similar to 
the SPaM, where 70% of the material is greater than or equal to 250 m. A weighted 
average of the material found in storm drains is used such that 55% of particles less than 
250 m is retained and that all sediment greater than 250 m is retained, or settled out . 
For example, using the values from Table 20 the weighted average is determined by, 
 

70 + (.55 * 30) = 93. 
 

Tables 20-22 summarize pollutant removal efficiencies for TS, TP and TN estimated to 
range from 18-35%, less than 1-2% and 3-6%, respectively. The pollutant removal rate 
for TS and TN (expressed as TKN) is within the range reported by Pitt and Bisonnette 
(1984) at 25% and 5-10%, respectively. 
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Table 20. An estimate of expected average pollutant 
removal rate for total solids (TS) using storm drain 
cleanout practices . 

Discount factor Percent Amount of 
sediment

Total amount of 
material  100 units 
Sediment fraction  
< 250 m 30  
Sediment fraction  
> 250 m 70  
Percent fine particles 
retained  

55 93 

Percent
Reduction

Amount of 
material removed 

Cleanout frequency   
Annual 39 36 
Semi-annual 75 70 
Reduced effectiveness 
due to reduced capacity  50  
Annual  18 
Semi-annual  35 

Table 21. An estimate of expected average pollutant 
removal rate for total phosphorus (TP) using storm drain 
cleanout practices . 

Discount factor Percent Amount of 
sediment

Total amount of 
material  100 units 
TP as particulate 
fraction 54 54 
Sediment fraction  
< 250 m 46  
Sediment fraction  
> 250 m 54  
Percent fine particles 
retained  55 43 

Percent
Reduction

Amount of 
material removed 

Cleanout frequency   
Annual 3 1 
Semi-annual 6 3 
Reduced effectiveness 
due to reduced capacity  50  
Annual  < 1 
Semi-annual  2 
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Table 22. An estimate of expected average pollutant 
removal rate for total nitrogen (TN) using storm drain 
cleanout practices . 

Discount factor Percent Amount of 
sediment

Total amount of 
material  100 units 
TN as particulate 
fraction TKN 33 3 
Sediment fraction  
< 250 m 29  
Sediment fraction  
> 250 m 71  
Percent fine particles 
retained  55 43 

Percent
Reduction

Amount of 
material removed 

Cleanout frequency   
Annual 14 6 
Semi-annual 27 12 
Reduced effectiveness 
due to reduced capacity  50  
Annual  3 
Semi-annual  6 

6.0  Conclusions and Recommendations 

This report provides information on two municipal pollution prevention/good 
housekeeping practices � street sweeping and catch basin cleanouts � that can be used by 
communities to improve water quality in the Chesapeake Bay watershed. The results of 
this project provide information to support the estimation of the pollutant load removal 
provided by these practices in the Chesapeake Bay watershed. The pollutant removal 
efficiencies presented in this report are considered conservative and compare well with 
results from other studies, despite the gaps in the data collected from the monitoring 
study and the need to resolve key monitoring /sampling issues. These practices are most 
applicable in ultra-urban catchments where space limitations preclude the use of other 
more traditional BMPs.   

The information used to estimate the pollutant removal efficiencies presented in this 
report included a literature review, a survey of street sweeping and storm drain cleanout 
practices in the Chesapeake Bay and data generated from the multi-faceted monitoring 
study. The data generated from the monitoring study reflects the conditions experienced 
by municipalities that may use these practices rather than the conditions experienced in 
controlled laboratory or field experiments. Quantifying the pollutant removal rates of 
these practices is challenging given the many factors that affect the ability to determine 
practice effectiveness in addition to the differences in scope, extent and design of other 
field studies.  To make use of the wide range of pollutant removal rates reported for street 
sweeping a conceptual model was developed to provide pollutant removal efficiencies for 
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TS, TN and TP. The bounding conditions and assumptions for the conceptual model were 
based on the results of the monitoring study and data from the literature. 
 
Despite the high pick up efficiencies of newer street sweeping technologies such as 
regenerative air or vacuum assist street sweepers, current monitoring protocols are 
challenged to detect significant differences in sediment and nutrient pollutant loading 
reductions that may be achieved from street sweeping. Additional pollutant contributions 
from areas other than public streets and roadways provide additional pollutant loadings 
that are unaffected by street sweeping reducing the effectiveness of this practice, in 
general. Similar conclusions have been made by other researchers conducting street 
sweeping studies where there are many sources of variability in such field-based studies 
that make any potential impact from street sweeping undetectable (e.g., Selbig and 
Bannerman 2007).  
 
Although street sweeping is largely  used to maintain aesthetics and to keep material out 
of the storm drain system (CWP 2006b), MS4 communities would like to use this 
practice as part of their larger efforts to reduce the amount of stormwater pollution that 
enters receiving waters and the Chesapeake Bay. Selbig and Bannerman (2007) and 
Breault et al. (2005) demonstrate much lower PUE and resultant pollutant loadings from 
mechanical sweepers compared to regenerative air and vacuum-based street sweepers. 
However, mechanical sweepers represent 25% of the street sweeping fleet in the 
Chesapeake Bay MS4 communities, increased to nearly 75% for mechanical sweepers 
with vacuum assist technologies (CWP 2006b). Only about one-quarter of Chesapeake 
Bay MS4 communities use the newer, more effective technologies and at a frequency 
(weekly) sufficient to achieve the pollutant loadings estimated by this study.  
 
The storm drain inlet monitoring data revealed significant findings in terms of the 
composition of material accumulating within storm drains and their associated pollutant 
loadings. The particle size distribution of coarser material is similar to the distribution of 
SPaM. This is due to the �flow through system� of storm drains without sumps or catch 
basins that comprise the majority of inlets in Baltimore County. The material 
composition provides insight into the type of source control practices that may be the 
most beneficial to reduce accumulation in storm drains. Such programs may include a 
curb side leaf pick-up program, given that leaves represented a majority of material that 
accumulated in catch basins between the fall and spring cleanouts. Sediment was nearly 
equal in mass to leaves in the storm drain inlets and suggests the continued need for street 
sweeping. To be most effective, however, street sweeping should target areas or times of 
year when SPaM loadings are high (e.g. 1,000 lbs/curb mile or more) such as after the 
winter de-icing practices have ended and before the heavy spring rain (Fries, 2008).  
As a result of the monitoring study and a literature review, the following 
recommendations are made with respect to street sweeping and storm drain cleanout 
practices to reduce pollutant loadings to the Chesapeake Bay watershed: 
 
Programmatic
 Adopt the pollutant removal efficiencies presented herein for mechanical and 

regenerative air or vacuum assist street sweepers used at weekly and monthly 
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frequencies. Based on the municipal practices survey, few communities with the 
Chesapeake Bay use the more efficient street sweeping technologies or sweep at 
frequencies to achieve the pollutant removal efficiencies presented in this report. 

 Develop street sweeping and storm drain maintenance program efforts to target areas 
and times during the year in communities that may receive the greatest impact from 
street sweeping or storm drain cleanouts.  

 Implement a downspout disconnection program and/or an urban stormwater retrofit 
program that redirects and treats stormwater before it reaches the storm drainage 
system (via parking lots, roads, sidewalks, alleyways) in ultra-urban catchments, such 
as those in this study. 

 Expand MS4 stormwater programs to include a curb-side leaf litter pick-up program 
that is able to maximize the reduction of leaf litter and prevent it from entering the 
storm drain. This is important for two reasons, 1) street sweepers avoid leaf piles and 
this reduces the effectiveness of this practice (sweepers may also emulsify leafy 
debris and make it more easily entrained by runoff, and 2) the decomposition of 
leaves and other organic debris in storm drain inlets or catch basins can create an 
environment suitable for the release of inorganic nitrogen and transport to receiving 
waters.  

 
Research
 Conduct additional research on the implications of storm drain cleanout practices to 

include catch basins and chemical analysis of particle size distributions to estimate 
the pollutant load reductions from the different particle size classes  

 Further evaluate stormwater monitoring techniques that can be used to account for the  
�missing load� that occurs when using current sampling techniques to reduce potential 
bias in reported pollutant removal efficiencies. 

 Research and develop alternative sampling techniques that can be used to collect 
more representative stormflow throughout the depth of flow and storm event. 

 Adopt whole water sampling as a method to measure sediment in stormwater as an 
initial step to reduce the bias. 

 Quantify bedload contributions to the total stormwater pollutant load. Although it 
may comprise a small portion of total stormwater load it can have a much larger 
impact due to the chemical characteristics of the material. 
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Appendix B. Description of Elgin street sweeper. 
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Appendix C. Characterization of streets in Catchment O for street 
particulate sampling.  
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Section 3: Lexington from Fulton to Mount 
Section 7: Fayette Fulton to Mount 
Section 8: Fayette from Monroe to Fulton  
Section 9: Mount from Saratoga to Lexington 
 
Street 
Section1

Condition2 Parking LULC Pictures 

Lexington 
from Fulton 
to Mount 

Curbs in fair 
condition 
Inlet structurally 
good 

Yes Residential 
Canopy on S-
side of street 

Looking west 

Fayette 
Fulton to 
Mount 

Good condition but 
curbs and inlet 

Yes Church on SW 
corner, open 
space(CG) on 
NE corner 

Looking west 

Fayette 
from 
Monroe to 
Fulton 

Good curb, fair 
street condition, 
inlets good 
structurally 

Yes Comp LU to #7 
(community 
center and CG 
lot) 

 

Mount from 
Saratoga to 
Lexington 

West side brick 
gutter, east side 
looks in good 
condition 

minimal Few trees Looking north 

1 All street sections are classified as having moderate traffic volume. 
2  Streets in fair to good condition, no major potholes, patchwork street repair, cracks 
in pavement 
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Street 
Section 

Streetscape Curb & Gutter Inlet 

Lexington 
from Fulton 
to Mount 

 

 
 

  

Fayette 
Fulton to 
Mount 

 
 
 
 
 
 

  

Fayette from 
Monroe to 
Fulton 

 

 
 
 

  

Mount from 
Saratoga to 
Lexington 

 
 
 No photo available 
 

 
 
No photo available 
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Appendix D ; Baseflow and stormflow water quality data for the 
pretreatment and treatment 1 periods for Catchment F and O (from DiBlasi 
2008).
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Kenneth A. Baerenklau, W. Bowman Cutter, Autumn DeWoody, Ritu Sharma, 
and Joong Gwang Lee

Capturing Urban Stormwater Runoff:  
A Decentralized Market-Based Alternative

Executive Summary

Urban stormwater runoff  is both a source of  pollution and a potentially valuable 

resource.  Large centralized facilities traditionally have been used to manage runoff.  The 

deployment of  small-scale decentralized capture devices (known as stormwater Best 

Management Practices, or BMPs) can decrease the need to purchase expensive urban land or 

use scarce publicly-owned land for centralized facilities.

In this report we investigate the cost-effectiveness of  implementing parcel-level BMPs in a 

Los Angeles area watershed using competitive bidding.  We then compare the costs of  bidding 

and centralized alternatives and find that the bidding alternative is significantly less expensive 

than a centralized alternative for a range of  stormwater capture goals. Finally, we examine the 

water supply value of  the stormwater infiltrated by BMPs and find that it can amount to 38% 

of  the total BMP cost.

Our research shows that, in most scenarios involving urban stormwater runoff, 

decentralized, incentive-based strategies using small-scale capture devices is more cost-effective 

than centralized strategies.  We offer several recommendations on approaches to implement 

decentralized strategies, including payment mechanisms that discourage early exit, and 

Internet-based incentive calculation and program monitoring.
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Introduction

Government agencies in many parts of  the country have 

used a variety of  voluntary “green payment” schemes to increase 

the adoption of  environmentally friendly practices and technolo-

gies by businesses and consumers.  Examples include tax breaks 

for hybrid gasoline-electric vehicles owners, rebates for energy ef-

ficient appliance purchases and payments for long-term fallowing 

of  agricultural land.  In Southern California, local governments 

have employed similar financial incentives to persuade homeown-

ers to install low-flow toilets, weather sensitive irrigation systems, 

and solar panels.  This article proposes and investigates a financial 

incentive program to mitigate the urban stormwater runoff  that 

is the prime cause of  pollution in Santa Monica Bay and other 

Southern California water bodies (Ackerman et al. 2003). 

Urban stormwater runoff  is both a significant pollution 

problem as well as a potential resource.  The pollution problem 

results from the “urban sludge” (heavy metals, petroleum residue, 

salts, solid waste, etc.) that is carried off  impermeable surfaces 

by rainstorm events, and washed into receiving water bodies 

where it damages ecological and recreational resources (Arnold 

and Gibbons 1996).   By capturing runoff, removing pollutants, 

and infiltrating the resulting clean water to aquifers, storm water 

infiltration devices can turn a pollutant into a valuable resource. 

Given the relatively large quantities of  urban runoff  typically 

found in low-density urban areas such as Los Angeles (Ackerman 

et al. 2003), and in light of  recent predictions of  the increased 

likelihood of  long-term drought in the American southwest 

(IPCC 2007, Seager et al. 2007), it is imperative to evaluate the 

economic viability of  augmenting local water resources with 

runoff  capture.  

Historically, the key urban runoff  concern has been to 

decrease the damage from floods. Flooding is typically a concern 

only with large storms that occur on average every ten years or 

more (Ferguson 1998).  In order to control these large storm 

events flood control agencies have built large centralized facilities 

(e.g., culverts, detention basins) and sometimes re-engineered nat-

ural hydrologic features (e.g., paving the Los Angeles River chan-

nel) to quickly convey runoff  to receiving waterbodies.  These 

large-scale facilities are needed to handle the massive amounts of  

runoff  generated by the largest storm events that would be im-

practical to handle on a decentralized parcel-by-parcel basis with 

small-scale infiltration devices.  However, the legacy flood control 

infrastructure does not treat water quality problems; it avoids 

flooding by quickly routing polluted runoff  to water bodies 

 More recently, and with the development of  federal water 

quality regulations on diffuse non-point pollution sources, the 

water quality aspects of  urban runoff  have become an important 

issue for local governments.   For water quality purposes, smaller 

rain events (an inch per 24 hours or less in the Los Angeles area) 

are important because they can lead to frequent violations of  

water quality standards (RWQCB-LA 2005).  However, stormwa-

ter agencies have continued to favor centralized approaches for 

managing water quality challenges.  These approaches assume 

the same strategy as flood control: convey runoff  quickly to a 

large central location.  But instead of  releasing the polluted run-

off  directly to a waterbody, it is either infiltrated to groundwater 

or treated on-site and then released to a waterbody.  This central-

ized approach benefits from economies of  scale in construction 

and maintenance costs compared to a decentralized parcel-level 

approach.  However, in dense urban areas it is often difficult to 

assemble enough land to either treat/infiltrate without impinging 

on private land, purchasing contiguous land parcels, or signifi-

cantly altering redevelopment plans to accommodate centralized 

facilities.  This reasoning implies that land costs can be large for 

centralized approaches.  These costs may come from the direct 

expense of  acquiring land, or the “opportunity cost” of  using 

publicly owned land for stormwater treatment rather than selling 

the land for market value or putting land in another use such as 

parks, habitat, etc.

The incentive system we propose would reimburse indi-
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vidual landowners directly for providing ecosystem services (i.e., 

groundwater recharge and pollution removal) on their proper-

ties.
1
  This entails a decentralized approach where runoff  is 

captured on each individual property by small-scale stormwater 

capture devices—commonly called Best Management Practices, 

or BMPs
2
—such as porous pavement and infiltration trenches. 

(See Figure 1 for examples of  the BMP types used in this pa-

per.)  Although decentralized devices cannot provide the same 

scale economies as centralized facilities, they do not require 

large contiguous land areas. Furthermore, they can be placed on 

parcels with relatively low marginal land use value thus effectively 

reducing the total installation cost.  This is particularly beneficial 

in dense urban areas where land values can be in the millions of  

dollars per acre.  It is therefore an empirical question whether 

centralized or decentralized runoff  control is more cost-effective.  

Figure 1: Examples of  Stormwater Best Management 
Practices (BMPs)

Our research considers a situation where regulators have 

no power to compel landowners to install BMPs.  This differs 

from earlier research (Thurston et al. 2003; Thurston 2006) that 

assumes regulators can impose stormwater fees, or mandatory 

caps on runoff  as part of  a cap and trade scheme.  Our proposed 

incentive structures are applicable in situations where regulatory 

alternatives are limited and economic incentives must provide the 

entire motivation for landowner participation in the regulatory 

program.  We believe this is more relevant for existing develop-

ments than new developments where BMP requirements can 

be more easily built into the permitting process.   However, with 

minor modifications, our methodology could be used to design 

an in-lieu fee system where developers would be allowed to pay 

into a fund to meet water-quality goals through other measures 

instead of  implementing BMPs on their own property.

We use this framework to estimate the cost for implement-

ing decentralized BMPs through a competitive bidding process 

designed to reduce total agency costs (i.e., budgetary costs for the 

regulatory agency).  We also estimate the cost for an equivalent 

volume of  centralized treatment.  Our results show for a range 

of  stormwater capture goals that competitive bidding is more 

cost-effective than centralized treatment.  A sensitivity analysis 

further demonstrates this result is robust to various combinations 

of  plausible parameter values.  Finally we estimate the value of  

infiltrated water and find that it covers a significant fraction of  

total BMP costs. 

 

More recently... the water quality aspects of urban 

runoff have become an important issue for local 

governments.... The incentive system we propose would 

reimburse individual landowners directly for providing 

ecosystem services (i.e., groundwater recharge and 

pollution removal) on their properties

Modeling Stormwater Capture

 We take an economic approach to modeling both the 

objective of  a government regulatory agency and the decisions 

of  landowners to voluntarily adopt BMPs when provided with 

financial incentives to do so.  Coupling our economic model with 

a hydrologic model of  stormwater runoff  and BMP capture al-

lows us to estimate the cost for a government agency to achieve 

a desired level of  runoff  capture with decentralized BMPs.  Our 

economic approach assumes the regulator wants to minimize the 

total payments it makes for land, construction, and maintenance 

costs incurred by landowners while still achieving the desired 

amount of  capture.  Furthermore we assume landowners want to 

maximize the profit they earn from participating in the incentive 

program.  This may not accurately characterize all landowners, 

Infiltration Pit
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some of  whom may participate to a limited extent because it is 

good for the environment or because it creates good publicity.  

However there is a substantial body of  evidence on the private 

provision of  public goods that supports the notion that landown-

ers are primarily self-interested and would demand appropriate 

compensation in exchange for incurring substantial costs (typi-

cally in the thousands of  dollars) to help reduce runoff.  This 

reasoning is particularly applicable to the parcels included in this 

study which are likely to be part of  a business.  Therefore we also 

assume landowners who cannot at least break-even by participat-

ing in the program will choose not to participate.    

We focus our attention on two types of  BMPs: infiltration 

pits and porous pavement.  Infiltration BMPs like these (as op-

posed to BMPs that only filter contaminants such as sand filters or 

storm drain inserts) are advantageous when faced with an array 

of  water quality, water supply, and water-related ecological goals 

(Ferguson 1994). We also collected local cost data (described in 

section 2.1) for these BMPs for our economic modeling. Further-

more it is worth noting that including more BMP options would 

effectively relax some of  the constraints in our model and thus 

could not increase the cost of  a decentralized approach relative to 

the estimates we present here.    

Our study site consists of  918 commercial, industrial, retail, 

and multi-family land parcels in the Sun Valley watershed near 

Los Angeles, California.  With its heterogeneous land use this wa-

tershed is representative of  problematic runoff-generating urban 

landscapes.  We do not consider single-family parcels because we 

judge them to be relatively poor candidates for financial incen-

tives in mixed-use areas: economies of  scale would be relatively 

limited on these parcels, implying smaller BMPs and thus neces-

sitating a large number of  participants which would be costly to 

monitor to ensure compliance with BMP maintenance require-

ments.  Our modeling approach proceeds in several steps: first we 

simulate runoff  and capture for a variety of  parcel characteristics 

and BMP types and sizes using the historical precipitation record 

for Sun Valley.  Using these results, we estimate relationships 

between parcel characteristics, BMP capacity, and runoff  capture 

for different soil infiltration rates specific to this watershed.  Fi-

nally we use these estimated relationships to simulate the outcome 

of  using a competitive bidding mechanism to achieve various 

runoff  capture goals.

 

Our proposed incentive structures are applicable in 

situations where regulatory alternatives are limited and 

economic incentives must provide the entire motivation 

for landowner participation in the regulatory program. 

Estimating Costs

The building blocks for our cost estimates are a hydrologic 

model and three cost models for land, construction, and mainte-

nance expenses (see Figure 2 for a summary of  the cost estimation 

steps.)  The hydrologic simulations determine the relationship 

between the type and size of  the BMPs and the amount of  runoff  

reduction. 

Figure 2: Steps For Calculating Total Cost of  
Stormwater BMP Devices

Step 1
Land cost = Square feet of land use displaced by 
device x cost per sq. ft.

Step 2
Capital cost = Cost of equipment, materials, and 
installation

Step 3
Maintenance cost = Present value of regular 
expenditures for operations and maintenance

Step 4
Rehabilitation cost = Present value of periodic major 
rehabilitation

Step 5 Total Cost = Sum of all costs above

For these simulations we use a version of  the STORM 

(Storage, Treatment, Overflow, Runoff  Model) that has been used 

to find the best mix of  stormwater storage and release control 

strategies over an extended period (Hydrologic Engineering Cen-
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ter 1977). 
3

  For decentralized BMPs we combine Los Angeles 

County property records with data on parking and permeable 

(such as landscaped) area from real estate databases using regres-

sion analysis to generate the parcel level estimates of  permeable, 

parking, and roof  area required by STORM. For centralized 

treatment we also use STORM to find the capacities necessary 

to capture a given proportion of  runoff  from the 231 hectare 

watershed.

 Land Costs

When landowners dedicate a portion of  their parcel to a 

BMP, they likely forgo other potentially more valuable uses of  

that land. Losing the opportunity to otherwise employ that land 

area has a cost, but it is likely less than the cost of  buying land 

because the owner does not lose all uses of  the land. This loss of  

value is the land cost for decentralized BMPs.  We assume that it 

would be prohibitively expensive to tear down buildings to replace 

them with BMPs.  Infiltration pits can be placed within landscap-

ing, so we assume there is no land-related opportunity cost when 

infiltration pits are placed in current permeable area. However, 

there is the potential for land opportunity costs when parking area 

is removed to place infiltration pits.  We use a hedonic regression 

analysis (DeWoody 2007) to estimate the loss of  property value 

when paved area is replaced by infiltration pits (result summary is 

shown in Table 1).  

Table 1: Estimated Parking Land Use Costs for Sun 
Valley Parcels (in $ per square foot)

Land Use Mean Median

Duplex $0.06 $0.00 

Triplex $0.73 $0.00 

Quadplex $2.98 $2.95 

5plex $30.71 $29.32 

Commercial1 $23.34 $11.77 

Commercial2 $27.54 $12.13 

Industrial $25.27 $22.74 

Total $23.31 $18.88 

Centralized BMPs also occupy land which, whether it is 

land that is explicitly purchased for the BMP or existing public 

land, will likely have an opportunity cost similar to the market 

value of  land.    Table 2 shows the median price per square foot 

for vacant land zoned for retail, commercial, or residential uses 

and for different areas of  Los Angeles County.  For the com-

parisons in this paper we use the $65/ft
2

 value that is the mean 

for the San Fernando Valley area where Sun Valley is located. 

Comparison of  Table 1 and Table 2 shows the estimated average 

parking use values for the parcels in Sun Valley are significantly 

less expensive than vacant land in the same geographic area.   

Table 2: Costs for Vacant Land in Los Angeles (in $ per 
square feet)

Commer-
cial

Indus-
trial

Residen-
tial

Total

Southwest Los Angeles County

Cost $125 $46 $167 $129 

Observations (#)   288   96   234   618

San Fernando West of Pasadena

Cost $67 $32 $69 $65 

Observations (#)   67   21 118 206

San Gabriel Area

Cost $59 $26 $61 $54 

Observations (#) 141   48   80 269

TOTAL

Cost $98 $38 $121  $98 

Observations (#) 496 165   432 1,093

Source: Vacant land sales listed in the Costar sales database from 2003-2005, 
adjusted to 2005 dollars.

Construction and Maintenance Costs

In addition to land costs, for each of  the decentralized 

BMPs and centralized alternatives we also estimate capital, 

maintenance, and rehabilitation costs.  For each type of  cost, we 

develop baseline, high, and low estimates in order to conduct a 

sensitivity analysis of  our results (details are provided in Cutter 

et al. 2008).  Our infiltration pit costs come from an analysis of  

installed BMPs in the City of  Santa Monica.  This analysis shows 

significant economies of  scale as BMP capacity increases.  For 

any capacity, we use the average cost prediction from our model 

as our baseline estimate, and the 25th and 75th percentiles as 

the low and high estimates.  In the absence of  maintenance cost 

Policy Matters 
a Quarterly Publication of the university of california, riverside                5

VOLUME 2, ISSUE 3 FALL 2008
0043859



data for the Los Angeles region, we use maintenance cost data 

from the Southeastern Wisconsin Regional Planning Commission 

(SWRPC 1991) updated to 2005 dollars using the Engineering 

News Record Los Angeles construction cost index.
4

  We also add 

1.13% of  capital costs per year to reflect periodic rehabilitation 

costs (EPA 1999).

We calculate porous pavement construction costs based 

on Los Angeles area costs for porous concrete (Andy Youngs, 

California Cement Council, verbal communication, 2006).   We 

derive porous pavement maintenance cost estimates by updating 

SWRPC (1991) estimates to 2005 dollars using the Engineering 

News Record Los Angeles construction cost index.  

For centralized treatment we restrict our attention to two 

designs proposed by local regulators (RWQCB-LA 2005): infiltra-

tion trenches and infiltrations basins. For our baseline construc-

tion, maintenance, and rehabilitation cost data we use national-

level information contained in RWQCB-LA (2005), Caltrans 

(2001), USEPA (1999), and Federal Highway Administration 

(2003).     The national level data appears to understate the capi-

tal costs of  these devices in the Los Angeles area.   A comparison 

with cost data from planned or built infiltration trenches and 

basins in the Los Angeles area shows that capital costs are on av-

erage more than five times higher than the data from FHA(2003) 

and USEPA(1999) would suggest.   Nevertheless, in order to 

remain conservative we use the national level cost estimates in our 

baseline estimates.  For a sensitivity analyses we generate high and 

low cost estimates from the range of  local cost data.

Optimal Placement and Sizing of 
Decentralized BMPs

For any combination of  BMP types, sizes, and locations, we 

define the “BMP placement cost” as the present value of  all land, 

construction, and maintenance costs associated with that BMP 

allocation.  We define the “optimal” allocation as the unique 

combination of  decentralized BMPs that achieves the desired 

level of  runoff  capture and minimizes the BMP placement cost.  

This optimal allocation may not be attainable in practice; or it 

may be attainable only if  the regulator pays each landowner a 

premium for participating in the program and thus incurs costs in 

excess of  the theoretically minimum cost; regardless the optimal 

allocation and its BMP placement cost are useful metrics against 

which other outcomes may be compared.  

Cutter et al. (2008) show how a fixed subsidy paid per unit 

of  runoff  capture can be used to determine the optimal BMP al-

location for any desired amount of  stormwater capture.  However 

a problem with offering a fixed per-unit subsidy is that it encour-

ages profit-seeking landowners to install BMPs for which the total 

subsidy revenue (the agency cost) exceeds the BMP placement 

cost, possibly by a significant amount.  One way to reduce the 

agency cost is to utilize a competitive bidding process in which 

only the “best” bids (from the agency’s perspective) will be accept-

ed.  Competitive bidding creates an incentive for bidders to lower 

their offer prices, thereby giving up some of  the excess profit they 

would earn with a fixed subsidy.  The incentive is inherent in the 

competition among landowners: not knowing how other land-

owners will bid, a higher price reduces the chance that a bid will 

be accepted, in which case the landowner earns no excess profit; a 

lower price increases the chance that it will be accepted, in which 

case the landowner earns a positive profit.  Thus each landowner 

tends to offer a lower price in hopes of  earning at least some ex-

cess profit.  If  landowners can be induced to offer BMP capacities 

that are similar to those they would install in the subsidy case, a 

well-designed bidding process should reduce the total agency cost 

below that for the subsidy case.

In light of  this we investigate the cost-effectiveness of  a 

simple bidding instrument for achieving various runoff  capture 

targets in our study watershed.  The target is specified as an esti-

mated long-run average reduction in runoff.  Basin-wide reduc-

tion is the sum of  parcel-level reductions.  The estimated long-

run average reduction at any parcel is determined by simulating 
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the effect of  the installed BMP capacity using STORM.   The 

installed BMP capacity at any parcel is given by the solution to a 

parcel-level optimization problem in which the landowner bids 

the BMPs that would be installed as well as the annual payment 

that would be required as compensation for land, construction, 

and maintenance costs.  For example, a landowner might bid to 

install 1500 square-feet of  porous pavement for a $1000 an-

nual payment over 30 years.  Thus the landowner’s decision to 

participate in the program is similar to the decision to invest in a 

financial instrument that pays a fixed annual dividend over some 

known time horizon; however there are two important and re-

lated differences.  First, because the landowner gets to specify the 

dividend (i.e., the bid price), the agency must specify how it will 

rank bids so that landowners know how to compete for bid ac-

ceptance; in the absence of  any such ranking method, the agency 

could expect to receive rather high bid prices from opportunistic 

landowners.   

If  all bidders were submitting bids for the same BMP (i.e., 

the same technology and capacity), then a good metric would be 

the bid price: the lower, the better.  However, in this case land-

owners will submit bids for different BMPs based on the char-

acteristics of  their land.  Therefore we need to specify a metric 

for ranking bids that involves different BMP types and capacities 

as well as bid prices.  To do this, we define an “index function” 

that converts a bid of  the form [infiltration pit capacity, porous 

pavement capacity, annual payment] into a numerical value with 

higher values corresponding to “better” bids.  We then assume 

that each landowner submits the bid that maximizes this index 

function for his/her parcel subject to a “zero excess profit condi-

tion,” (more on this below) and that the regulator ranks all bids by 

the index values and accepts bids in rank order until the capture 

target is satisfied.
5

For any desired level of  runoff  capture, the ideal index 

function would induce landowners to submit bids with the same 

BMP capacities as would be induced by a subsidy that achieves 

the same level of  capture and to give up all excess profits that 

would be earned from the subsidy mechanism (i.e., bid their true 

BMP placement cost).  This would allow placement of  optimal 

BMP capacities at each parcel at the lowest possible cost.  Howev-

er, designing and implementing such an ideal index function gen-

erally is not possible when the agency has incomplete informa-

tion.  Intuitively, for our case, this is because landowners must be 

compensated for revealing their private information about land 

costs.  Therefore we implement a simpler index function (details 

provided in Cutter et al. 2008) that encourages landowners to bid 

relatively large capacities and relatively low prices (i.e., low cost 

per unit of  capture).  However because this index function is not 

ideal, it does not exactly replicate the optimal BMP locations and 

capacities produced by a subsidy mechanism; but it does provide 

an incentive for landowners to reduce their bid prices.  Therefore 

the agency faces a trade-off: departing from the optimal place-

ment and sizing of  BMPs tends to increase BMP placement costs 

and thus increases total agency costs, but competition among bid-

ders tends to reduce excess profits and thus reduces total agency 

costs.  Cutter et al. (2008) find that this tradeoff  nearly always 

favors bidding for the empirical setting considered here.  

The second important difference between the bidding 

and investing is related to the “zero profit condition” mentioned 

above.  Bidding potentially involves strategic behavior by land-

owners who are competing to have their bids accepted into the 

program, but who also want to earn excess profit.  Despite the 

incentive to submit lower bids, some landowners may strategically 
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For example, a landowner might bid to install 1500 

square-feet of porous pavement for a $1000 annual 

payment over 30 years.  Thus the landowner’s decision 

to participate in the program is similar to the decision to 

invest in a financial instrument that pays a fixed annual 

dividend over some known time horizon.
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bid above their true BMP placement costs in hopes of  earning 

excess profit.  Because the extent of  such “bid shading” would be 

driven by the subjective beliefs and risk preferences of  landown-

ers, it is not obvious how landowners will respond to a bidding 

program and thus how cost-effective a bidding program will be 

without some additional assumptions about bidding behavior.

In our baseline scenario we examine the best possible case 

where landowners do not attempt to “shade” their bids (however 

later we relax this assumption and incorporate bid shading in 

a sensitivity analysis of  the rate of  return).  In other words, we 

assume competitive bidding drives down the rate of  return from 

the BMP program to that of  the best alternative investment, thus 

generating no excess profit for bidders.  This allows us to specify 

that any bid must satisfy a zero excess profit condition when the 

net present value is calculated at a specified rate of  return over a 

specified time horizon.  In our baseline scenario we select an 8% 

rate of  return and a time horizon of  30 years.  We use this rate of  

return to reflect the opportunity cost of  “investing” in the BMP 

rather than in other available low-risk investments such as govern-

ment bonds. This rate is high for safe investments, so it could also 

be regarded as combining a lower rate of  return requirement 

with some bid shading.  Later we conduct a sensitivity analysis of  

the rate of  return.  We specify a time horizon of  30 years because 

it is a common time horizon for long-term investments such as 

treasury bills and fixed mortgages.

Results

We compare the cost of  implementing decentralized BMPs 

with a bidding mechanism against the cost of  a centralized 

alternative and find that bidding is almost always cheaper.
6

  We 

also examine the value of  runoff  infiltration and find that it is a 

significant proportion of  decentralized BMP costs.

Baseline Estimates

The key issue in deciding when centralized or decentralized 

alternatives perform better is whether the land cost savings of  a 

decentralized approach outweigh the capacity cost savings due to 

the economies of  scale of  centralized facilities.  Figure 3 shows 

that the land cost savings of  an incentive-based system outweigh 

the economies of  scale advantages of  a centralized system.  

Bidding is significantly less expensive than either a centralized 

infiltration trench or infiltration basin for stormwater capture 

levels between 10 and 45 percent of  total runoff  for the baseline 

parameter values.  The cost advantage is greatest at lower capture 

levels where a bid approach is less than half  the cost of  an infil-

tration trench (the most cost-effective centralized approach).  At 

higher capture levels the cost difference narrows, but even at 45% 

capture the bid cost is only 61% of  the costs of  the infiltration 

trench.

Figure 3: Cost Comparison of  Bidding and Centralized 
Treatment Approaches, by Capture % ($ millions)

The land costs savings are the major factor in making an 

incentive based approach more cost-effective.  Figure 3 shows 

that construction and maintenance costs are much higher for 

the bid approach than the infiltration trench, as we expect given 

the greater economies of  scale for the centralized alternatives.  

However, the land cost savings more than make up the difference.  

This implies that some sort of  incentive-based mechanism is cru-

cial for deploying parcel-level, decentralized BMPs.  A traditional 

command-and-control regulatory approach might force landown-
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ers to displace high-value land uses, which would eliminate the 

cost advantage of  decentralized BMPs.

Net costs of  runoff  capture are further reduced if  one 

considers the value of  the infiltrated water. Our analysis considers 

a range of  water values: 1) a low value of  $499/Acre foot from 

The Los Angeles Department of  Water and Power; 2) a mid-

range value of  $800/Acre foot reflecting historical water supply 

risks from Cutter (2007); and 3) a high value of   $1000/Acre foot 

reflecting future drought risks due to climate change (Seager et 

al. 2007). For the bidding approach, we then calculate the present 

value of  infiltrated water for a range of  capture proportions using 

the average yearly infiltration modeled over the 2001-2006 pre-

cipitation record. Figure 4 together with Figure 3 shows that the 

present value of  the additional water supplies is significant – up to 

38% of  the total public agency costs. 

Figure 4: Value of  Infiltrating Runoff  ($ millions)

Sensitivity Analysis 

We construct plausible ranges for important parameters 

to test the robustness of  our finding that bidding is more cost-

effective than a subsidy.  We specifically consider low and high 

values for (1) decentralized BMP costs, given by the 25th and 75th 

percentiles of  our previous cost regressions; (2) required landown-

er rate of  return, specified as 5% and 11%, with the higher value 

incorporating our best estimate of  the amount of  bid shading 

we could expect from landowners who would normally demand 

an 8% return; (3) BMP infiltration rates, assumed to be 1 inch/

hr and 8.5 inches/hr.; and (4) centralized treatment costs, with 

the low value derived from the national level cost estimates and 

the high value from our local cost data (see Cutter et al., 2008 for 

additional explanation.) 

We compare all combinations of  cost estimates across 

centralized and decentralized alternatives.  Only in 2 out of  144 

combinations does the bidding cost exceed the cost of  centralized 

treatment.
7

  In these combinations centralized costs are set at 

their lowest values and decentralized BMP costs at their highest 

value.  In all other cases, bidding has lower costs, often by sub-

stantial amounts. The sensitivity analysis suggests that an incen-

tive-based approach will be significantly cheaper than centralized 

facilities in nearly all situations.

Policy Implementation

Simulating the effects of  financial incentives with com-

puter software can oversimplify and abstract from the actual 

outcomes that may be generated when those same incentives are 

implemented in practice.  Therefore, it likely will be necessary 

to modify and enhance the simulated mechanism in response to 

“real world” concerns before attempting to launch a new regula-

tory program.  

Ensuring Long-Term Participation 

The bidding mechanism creates an incentive for landown-

ers to remain in the program for the entire duration because early 

exit (i.e., removing the BMP or failing to perform required main-

tenance) from the payment schedule reduces the effective rate of  

return.  However, since the bidding mechanism relies on purely 
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voluntary participation by landowners, a well-designed policy 

should carefully consider the possibility of  early exit by landown-

ers from the program.  Generally a landowner will withdraw from 

the program before the planned end-date if  a more lucrative 

opportunity presents itself  for the remaining direct costs (main-

tenance) or land area used.  This might include: the opportunity 

to switch land uses from a BMP to another use such as additional 

parking or building space with a higher rate of  return; similarly, 

the opportunity to invest resources needed to maintain the BMP 

elsewhere at a higher rate of  return; or the opportunity to sell 

the entire parcel to another owner who plans a use that is less 

compatible with BMPs.  

Our preferred method for promoting long-term participa-

tion and one that maintains more of  the voluntary nature of  the 

program now and in the future, is to carefully design the program 

incentives to be competitive with other potential investment 

opportunities.  The mechanisms we simulate here accomplish 

this because the required 8% rate of  return is not achieved until 

the very last payment is made, at which time the landowner has 

exactly earned back his initial investment plus an annualized 8% 

return.  If  the landowner exits the program early and forfeits 

future payments, the effective rate of  return will be less than 8% 

and might be negative if  the landowner exits very early.

In addition, with the fully annuitized contract design pre-

sented in this report, the agency loses little if  the owner exits early.  

For example, suppose the bid is $30,000 and $20,000 of  that cost 

is up-front construction.  In the current contract design the city 

pays an annuity over 30 years to the landowner.  That annuity is 

$2,810/year.  If  the landowner removes the BMP after five years, 

then the city has paid out only $12,167 (present value of  5 years 

of  the annuity at the construction year at 5% discount) and has 

received five years worth of  stormwater management.  On the 

other hand, the owner would lose a large amount by removing 

the BMP after five years; the present value at his 8% discount rate 

is only $11,220. He would not even make his construction cost 

back, much less the maintenance expenditures over that period. 

Alternative contracts with less “backloading” of  payments 

(i.e., those that reimburse the landowner more quickly with larger 

initial payments and smaller payments in the future) tend to 

reduce total program costs for the regulator but increase the likeli-

hood of  early exit.  Total program costs are reduced because the 

agency has a lower discount rate than does the landowner, and 

because the landowner demands a smaller nominal compensation 

if  payments are received sooner.  Thus the landowner is not indif-

ferent between slow and fast repayment schedules that have the 

same present value for the agency, but rather strictly prefers the 

faster repayment schedule.  The likelihood of  early exit increases 

because the landowner has less capital at stake in the program 

and thus has a lower “hurdle rate” for switching into an alterna-

tive investment.  Long-term participation can be made more at-

tractive by raising the payments levels, but this obviously increases 

program costs.
8

  However, there may be some types of  incentives 

(e.g., positive press for participating landowners) that encourage 

participation with relatively minor cost increases.  Similarly it may 

be possibly to rely on tenants’ willingness to contribute to environ-

mental clean-up efforts to further subsidize landowner costs and 

increase the net return from program participation.  This could 

involve, for example, soliciting voluntary donations from resi-

dents or employees to defray BMP costs and ultimately achieve a 

cleaner watershed.  

One case where it would be less difficult to assure long-term 

compliance is where the property owner wants to remove a BMP 

in order to redevelop a property.  The agency could incorporate 

a BMP review step in its development plan review, so that any 
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permitted change to the property would have to include the con-

struction of  an equivalent BMP or repayment of  subsidies to the 

agency.    Incorporation of  decentralized BMPs into the permit-

ting process would likely cover a significant proportion of  those 

landowners that would wish to remove BMPs.

Another possible approach to manage exit from the pro-

gram is to write a relatively flexible BMP contract that guaran-

tees a minimum payment level but allows landowners to submit 

documented cost adjustments to the regulator, and requires the 

regulator to reject an adjustment before a landowner can exit the 

program.  This “right of  first refusal” is analogous to the implicit 

understanding many employers have with their employees: that 

the employer should be given the opportunity to counter any 

employment offers received by the employee before the em-

ployee leaves to work elsewhere.  The onus is thus placed on the 

landowner to justify a payment increase in exchange for a more 

flexible contract; and yet the contract (one that is arguably more 

enforceable due to its flexibility) still provides the regulator with 

greater assurance of  long-term participation without having to 

design an incentive mechanism that addresses all possible contin-

gencies.  

The final way to encourage landowners to remain in the 

program is to enter into a stricter contract with penalties for non-

compliance.  Such a contract will likely raise bid prices and regu-

lator costs and they would not be effective unless enforcement was 

strong.  The key to all these program compliance enforcement 

proposals is that the regulator be able to monitor when BMPs are 

not being maintained or are removed.  We discuss suggestions for 

BMP monitoring below.

Web-Based Incentive Contracting

Aside from these mechanism design issues, certain aspects 

of  the proposed BMP incentive program roll-out and implemen-

tation merit mentioning.  We recommend a web-based approach 

for soliciting participation in the program.  Most landowners will 

be unfamiliar with infiltration BMPs, so a web-based approach 

would be beneficial for conveying relevant information in an in-

teractive environment.  The interactive ability of  a website allows 

specific information from landowners to be utilized.  For example, 

each landowner could create a web account that includes the par-

cel number, building area, parking area, etc.  The website would 

then verify the characteristics of  the parcel and perform calcula-

tions based on our analysis to determine minimum and maximum 

BMP sizes, runoff  capture as a function of  BMP capacity, and 

estimated BMP construction and maintenance costs. 

 For the subsidy mechanism, each landowner could enter 

hypothetical BMP capacities and the website would calculate 

the corresponding annual payments that would be made.  After 

weighing other considerations that are largely unknown to the 

regulator, such as exact land costs and other unobserved oppor-

tunity costs of  participation, the landowner could then determine 

whether to submit an application and, if  so, for which BMP 

capacities.  For the bidding mechanism, each landowner could 

submit hypothetical bids consisting of  [BMP capacities, annual 

payment], and the website would calculate the index function 

values and advise the landowner how to improve his index score 

before submitting an actual bid.  Effectively the website opera-

tionalizes much of  the quantitative analysis we have already done, 

while also taking advantage of  landowners’ greater familiarity 

with their own characteristics and opportunity costs.   

Monitoring Construction and Maintenance

There are several ways to facilitate the monitoring of  

BMP construction and maintenance.  One possibility is to limit 

BMP construction to a list of  approved BMP types and contrac-

tors.  Another possibility is to rely on private firms or NGOs for 

periodic maintenance inspections.  A final possibility is to set up a 

web based BMP location system (e.g., using Google Earth) that al-

lows ordinary citizens to examine locations with BMPs and report 

if  they do not seem to be maintained or operating properly.
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The most important step is to limit the incentive program 

to reliable contractors and BMPs with low maintenance require-

ments.  The contractor list should be flexible enough to allow 

contractors who come up with improved, more cost-effective 

designs, to join the list.  It should also have provisions to remove 

contractors who have demonstrated poor performance. The list 

of  allowed BMPs should be limited to devices with proven effec-

tiveness and relatively low maintenance.  

Regarding responsibilities for construction and mainte-

nance of  installed BMPs, there are important trade-offs to con-

sider.  When more of  these responsibilities are borne by the regu-

lator, the greater is the burden (cost) of  program administration 

but the smaller is the opportunity for landowners to “shirk” their 

duties to properly install and maintain BMPs.  While there may 

be an innate tendency to exert relatively more control by retain-

ing more of  the responsibility, we urge careful consideration of  

other options before a final decision is made.  If  landowners are 

given specific binding instructions regarding approved BMP con-

tractors and maintenance requirements, and if  they are required 

to submit specific documentation before reimbursement payments 

are made, we believe administrative costs can be reduced while 

still ensuring stormwater capture targets are met.  

Another way of  decreasing these costs is to have compli-

ance monitoring performed by private firms or environmental 

NGOs under contract.  In this way the city would avoid hir-

ing its own inspectors.  The contracted firm would report any 

violations to the city. This model has been used for other small 

facilities in pollution prevention programs.  A notable example is 

underground storage tanks, where several states, such as Florida, 

contract out inspection and monitoring activities. 

Conclusions

This research shows that a decentralized incentive-based 

strategy that effectively targets BMPs at areas with low land use 

value is likely to be a cost-effective approach for reducing urban 

runoff.  Whether an incentive-based strategy is more cost-effective 

than a centralized approach ultimately depends on whether the 

land cost advantage of  incentive-based BMPs outweighs the 

economies of  scale advantage of  a centralized facility.  We find 

that this trade-off  favors decentralized incentive-based BMPs in 

all but a very few cases, and only when decentralized costs are at 

the high end of  the range we consider.  Construction and mainte-

nance costs are lower for the centralized alternative due to econo-

mies of  scale, but land costs are much greater so the incentive-

based approach is overall more cost-effective for our study area.  

Notably, realizing the land cost advantage of  decentralized BMPs 

requires a mechanism for placing BMPs on areas with low land-

use value, something which a command-and-control regulatory 

approach is unlikely to do.  

Endnotes
1
 This research was funded by EPA grant number CP-

96950701-0.  This article is based on a technical journal article in 
press at the time of  this publication: W.B. Cutter, K. A. Baeren-
klau, A. DeWoody, R. Sharma, and J. G. Lee, Costs and Benefits 
of  Capturing Urban Runoff  With Competitive Bidding For 
Decentralized BMPs, Water Resour. Res., doi: 10.1029/2007WR 
006343. Accepted for publication 2 June 2008.  The authors are 
grateful to the editors of  that journal for permission to reproduce 
portions of  that article here.  Readers desiring a more detailed 
presentation of  the modeling and additional sensitivity analyses 
of  the results should consult that article.

2 
This is common terminology used by stormwater profes-

sionals.  In other contexts, “BMP” may imply a broader suite 
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of  management practices, some of  which might not necessarily 
involve physical separation methods.  We adopt the application-
specific definition here and throughout the article use it to imply 
small-scale stormwater capture devices.

3 
We customize STORM to the Sun Valley area by incor-

porating a five year hourly rain file from the nearby La Tuna 
Canyon rain station.

4 
The SWRPC (1991) data appears to be the only esti-

mate of  maintenance costs that is publicly available.  It would be 
preferable to have cost estimates from a semi-arid region similar 
to Los Angeles.  The maintenance costs are likely an upper bound 
because Wisconsin maintenance costs, with greater rainfall and 
cold-weather problems, are likely to be higher than Los Angeles 
area maintenance costs after adjusting for general construction 
cost differences.

5 
There is a very large literature on mechanism design and 

auction theory.  Latacz-Lohmann and Schilizzi (2005) provide 
an excellent survey focused on conservation auctions like ours, 
emphasizing that standard auction theory offers relatively little 
guidance for conservation auction design.  They also state that 
empirical studies have produced mixed results, thus highlight-
ing the importance of  practical implementation issues in auction 
design.  Space limitations prevent a more complete discussion of  
the rationale for our chosen bidding mechanism, but its charac-
teristics largely reflect the authors’ conclusions. 

6 
In Cutter, et al. 2008 we examine several different bidding 

approaches.  This paper uses the approach that we find to be 
superior in that paper.

7 
For the sensitivity analysis we use a high and low value 

for the landowner’s discount rate, infiltration pit cost, and porous 
pavement cost, generating eight possibilities for decentralized 
costs.  We evaluate these alternatives at each of  three stormwater 
capture levels and two infiltration rates.  This results in a total 
of  48 alternative costs. Then we compare these costs to the low, 
mid-range, and high costs for the centralized alternatives with the 
same capture percentage and infiltration rate.  The result is 144 
comparison cells.

8 
Withholding repayment of  all capital plus interest until 

the program’s “maturity date” also discourages early exit, but 
landowners may be averse to such a payment schedule perhaps 
due to cash flow constraints.
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Congratulations to Anil Deolalikar and the Public Policy Initiative for the recently-approved 
School of Public Policy at UC Riverside

From the press release announcing the Board of Regents approval on September 17, 2008:

UC Riverside’s location in the fast-growing Inland Empire of  Southern California uniquely positions the campus to edu-
cate future policy-makers and conduct research in issues related to immigration, population growth and environmental policy, 
the Board of  Regents said today as it unanimously approved the establishment of  a School of  Public Policy.

The graduate school will admit its first class of  students in fall 2010.

Chancellor Timothy P. White said the School of  Public Policy will produce graduates trained in policy analysis whose 
work will benefit residents of  the Inland area, California and other fast-growing regions around the world.

“The Inland Empire is one of  the fastest-growing regions in the nation and faces a severe shortage of  skilled individu-
als who have the analytical and management skills necessary to plan and deliver public services at the city, county and regional 
levels,” White said. “Because the public-policy problems facing our region are so similar to those faced by many rapidly growing 
areas around the world, we anticipate there also will be strong national and international demand for the graduate programs to 
be offered by the School of  Public Policy.”

The new school will focus on a range of  social-policy issues, particularly those related to population growth, as they inter-
sect with environmental policy and will emphasize a regional approach to solving common problems.

“We have fairly ambitious plans,” said Anil Deolalikar, associate dean of  the College of  Humanities, Arts and Social Sci-
ences (CHASS) and director of  the CHASS Public Policy Initiative that launched preparations for the School of  Public Policy. 
“We think the school will serve this region well. In many ways the Inland Empire is a living laboratory for policy analysts; the re-
gion is experiencing rapid population growth and the problems that typically come with growth – congestion, suburban sprawl, 
air pollution, water scarcity, stress on social services and increasing inequality of  income and opportunity. From a policy point of  
view, this region is understudied and underserved.”

The proposal approved by the regents allocates 12 full-time faculty equivalent positions. One of  those slots will be filled by 
the dean, and five or six more will be filled by faculty assigned exclusively to the school. The remaining positions may be filled 
by faculty holding joint appointments in relevant departments or schools. The joint appointments will be made with appropriate 
units in areas that will contribute strength to the School of  Public Policy while also furthering existing or developing departmen-
tal academic plans.

Classes will meet initially in existing campus facilities. Ultimately, the school will be located in the planned West Campus 
Professional and Graduate Center, northeast of  Martin Luther King Boulevard and Iowa Avenue. The center – with 51,000 
square feet of  assignable space – will house the School of  Public Policy and the Graduate School of  Education. Construction 
costs are estimated at $37.5 million, with occupancy expected in 2013-14.

The School of  Public Policy will offer a Ph.D. and a Master of  Public Policy degree. The MPP degree may be completed 
in two years by full-time students, or in up to four years by mid-career public-policy professionals. Also planned are a 15-month 
Executive MPP program, a fast-track for experienced professionals working in government, nonprofit and community agencies. 
Non-degree certificate programs will be offered in selected areas.

The school will offer four areas of  specialization: environmental and sustainable development policy, population and 
health policy, higher education policy, and immigration policy.

UCR will begin recruiting a founding dean and core faculty during the 2008-09 year. The school will accommodate a 
graduate student population of  30 doctoral and 120 master’s degree candidates at maturity. Eventually, the School of  Public 
Policy will also include undergraduates from the public policy major and minor programs that were introduced in the College of  

Humanities, Arts and Social Sciences in fall 2006.
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Funding Options 

 
Introduction 
Securing adequate, sustainable sources of funding for managing wet weather presents a significant 
challenge for towns and cities across the United States, and financial constraints frequently hinder the 
implementation of effective programs and practices at the local level. This situation is often especially 
true for green infrastructure approaches, not necessarily because they are more expensive than 
traditional management approaches (in fact often they are less expensive), but because they do not 
necessarily fit existing funding frameworks. In many cases, green infrastructure is simply another item 
on the community “to-do” list that can not (and will not) be addressed without developing alternative 
funding mechanisms. 
 
Fortunately, a growing number of communities have overcome financial barriers with funding 
strategies that are sustainable and effective. Many communities pay for green infrastructure projects by 
drawing from general funds, while others set up new fees, taxes and other directed charges to help pay 
for public infrastructure repairs and improvements. Often, these fees are applied to new development 
and other land use alterations and may appear as plan review and permitting fees, or special assessment 
fees that discourage building in particular locations – like green fields – by exacting an additional 
charge for projects located in sensitive areas. Some communities are charging private properties a “fee-
in-lieu” of on-site water quality treatment, wherein developers no longer implement on-site water 
quality treatment practices, but instead pay into a fund that the municipality can use to finance green 
infrastructure projects in priority areas. Capital cost recovery fees, impact fees, and real estate taxes are 
further examples of the many different ways that local governments are generating reliable funding for 
green infrastructure practices that will result not only in better stormwater management, but in a wide 
range of additional community benefits as well.  
 
This chapter identifies and discusses the two most common funding options communities are using for 
green stormwater infrastructure – stormwater fees and loan programs.  
 
A third source of funding – grant programs – is also available in limited amounts to support green 
infrastructure projects. The amount of grant money currently available on a national basis is only 
sufficient enough to fund small, local projects, and is not enough to sustain large multi-year wet 
weather programs. Grants, such as those provided under Clean Water Act Section 319 or through the 
Department of Housing and Urban Development’s Community Development Block Grant Program 
(CDBG), can be useful in building demonstration projects or as seed money for building local political 
and community support for green infrastructure practices. However, grant money is not considered a 
reliable, long-term source of funding for establishing sustainable green infrastructure policies or 
programs. 
 
A number of national groups are currently working to increase the amount of grant money available for 
green infrastructure projects, and if and when such funds become available this chapter will be 
updated. However, some grant money may be currently available for communities interested in 
funding small demonstration projects, and information on existing grant programs is available at 
http://www.epa.gov/npdes/greeninfrastructure.   
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Stormwater Fees 
 
 
What is a stormwater fee? 
Stormwater fees are used to generate a revenue stream to address the increasing investment most 
communities will have to make to control both combined sewer overflows and stormwater runoff. 
Some municipalities require additional funding for the new infrastructure required to meet the 
demands of growth and development, while other, often older communities need extra revenue to 
repair and maintain existing storm sewer systems. Smart growth planning and updated development 
codes can help offset the financial impact of new infrastructure costs, but most municipalities have 
extensive off-site stormwater systems that require ever increasing public investment.  
 
Why have user fees as opposed to other collection methods? 
Stormwater user fees are often considered a fair, equitable method for charging the people that benefit 
from stormwater infrastructure. Traditionally, the cost of stormwater management was paid for through 
general tax funds (such as a property tax) or was included as a line-item on monthly water bills. 
However, stormwater user fees are increasingly 
used to direct the costs for stormwater 
management towards those properties that 
generate the most runoff.  
 
In addition to being more equitable, stormwater 
fees are also easier for municipalities to set-up 
and implement. In many communities, new 
taxes require a vote of approval by the public, 
while a fee is a charge that municipalities have 
the authority to leverage for the services they 
provide. Also, many properties can be exempt 
from taxes. In Washington DC, for example, the 
federal government contributes to 35% of the 
District’s overall impervious surfaces. These 
properties are exempt from paying a stormwater 
tax, but could be required to pay a fee for 
stormwater management services, just as they 
pay for electricity and water.  
 
Fee Collection 
As a community decides to create a stormwater 
user fee, it is important to determine which 
entity will be responsible for collecting and 
managing the funds that are generated. Most 
municipalities set up a new stormwater utility to 
manage the billing process and incoming 
revenue. The utility may be managed through an enterprise fund or special account separate from 
general funds. If an independent entity is not created, existing departments, such as a department of 
environment or department of public works, are often tasked with the responsibility of managing fee 
collection and spending. For ease of collection, the stormwater fee can be added to water, sewer or 
utility bills; however a few cities charge the user fee as a monthly or annual tax. In San Jose for 

Minneapolis Central Library Green Roof. Image 
courtesy The Kestrel Design Group, Inc. 
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instance, the Santa Clara County Tax Collector’s Office collects the Storm Sewer Service Charge 
through the annual property tax roll.  
 
It is equally important to consider how revenue from the fee will be spent. By creating new utilities, 
municipalities are able to control and prioritize stormwater projects on city-owned property. User fee 
revenue can be used for a wide variety of purposes, but most communities allocate these funds to 
demonstration projects, capital improvements, and operations and maintenance of stormwater 
facilities. 
 
An increasingly common method for calculating a stormwater user fee is an impervious surface based 
billing system. Because runoff from impervious areas is the primary contributor to the storm sewer 
system, this is seen as a more equitable determination for fees than a meter-based fee, which charges 
by water consumption. For example, a parking lot uses no potable water but creates significantly more 
runoff than a small restaurant that consumes a large amount of potable water.   
 
The calculation can differentiate by zoning or property use types. Currently, municipalities are setting 
flat rates for residential units because limitations in technology make it administratively costly to 
calculate actual imperviousness for each residential lot throughout the city. Instead of actual 
impervious lot calculations, cities will set up equivalent residential unit (ERU) or equivalent 
stormwater unit (ESU) charges. These approximate measures provide differential rates based on total 
lot size, which gets closer to actual values of impervious surface calculations. In Minneapolis a three-
tiered system differentiates between overall parcel sizes of single family properties, with a standard 
ESU at 1530 square feet of imperviousness which results in a charge of $8.72 per month. 
 

Table 1: Minneapolis’s Stormwater Charge for Single-Family Residential Properties 

Tier ESU Stormwater Charge 
High 1.25 $10.90 
Medium 1.00 $8.72 
Low 0.75 $6.54 

 
Non-residential properties vary much more in gross size and total imperviousness than residential 
parcels and are more frequently based on their actual contribution of stormwater runoff. Cities such as 
Philadelphia, Pennsylvania, Lenexa, Kansas and Portland, Oregon calculate user fees for commercial, 
multi-family residential and industrial properties by their total lot size and percentage of 
imperviousness. These rates are measured through GIS and flyover image data that accurately accounts 
for the stormwater runoff inputs of these large customer parcels. 
 
Fee Discounts and Credits 
When incentives are tied to stormwater fees, they encourage retrofits of existing properties and 
implementation of green infrastructure in new developments. Fee discounts and credits provide an 
opportunity for property owners to reduce the cost of their stormwater fees by using green 
infrastructure techniques that limit impervious cover and reduce the amount of runoff generated. The 
public system clearly benefits when property owners manage stormwater runoff on site. If less water 
enters the sewer system, less money needs to be spent on treatment, maintenance, and operation 
expenditures. Further, discounts and credits support the fee-for-service system because property 
owners can reduce the amount they pay by reducing the service they receive.  
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There are a number of options for reducing fees, but there must be a balance between the base charge 
and the type of incentive that is used. The fee must be costly enough to encourage avoidance, while 
credit standards must be reasonable enough that owners want to seek the credit in lieu of paying the fee 
in full.  
 
Before setting the credit standard, municipalities should first determine the types of stormwater 
management goals they wish to achieve (e.g. reduce impervious cover, increase infiltration, increase 
green roofs, etc.). Once these management goals are defined, officials must then decide how to credit 
private property owners for the action(s) being incentivized. Table 2 outlines several common 
stormwater management goals and identifies the mechanisms and processes that can be used to meet 
these goals. Some cities give a percent discount for level of performance, primarily for stormwater 
quantity reduction and in lesser cases for pollution reduction. Discounts are also offered for impervious 
surface reductions, whether for total area or by the square foot. Finally, credits can be based on 
particular practices, such as rain gardens, green roofs or even tree canopy. Portland, Oregon, for 
instance, gives specific credits for sites with ecoroofs or trees over 15 feet tall. Credit amounts vary 
based on the practice and the goals the municipality has for private stormwater management. 
 
Depending on the billing cycle, these discounts can be incorporated into the next charge or 
retroactively for past payment. In almost all cases, the fee reduction is permanent, especially for 
impervious surface reductions, but may be contingent on proper maintenance for credits granted for 
specific practices or tree planting/preservation. 
 

Table 2: Framework for Stormwater Fee Discount Programs 

 

Goal of Discount Mechanism for Fee Reduction Process for Implementation 
 

Reduce Imperviousness 
 
• Percent fee reduction  
• Per-square-foot credit 
 

 
• Percent reduction in imperviousness 
• Square feet of pervious surfaces  

 
On-site Management  

 
• Percent fee reduction 
• Quantity/Quality credits (performance-

based) 
 

 
• List of practices with various credits 
• Total area (square feet) managed 

 

 
Volume Reduction 

 
 
• Percent fee reduction 
• Performance-based quantity reduction 

 

 
• Percent reduction in imperviousness 
• Performance-based  
• Total area (square feet) managed 
• Practices based on pre-assigned 

performance values 
 

 
Use of Specific 
Practices 

 
• Percent fee reduction  
• One time credit 
 

 
List of practices with various credits 
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Drawbacks and Limitations 
Stormwater fees can be a fair, efficient way for communities to recover the cost of maintaining and 
improving stormwater infrastructure. However, to be an effective and sustainable source of funding, 
stormwater fees must be thoroughly planned and thoughtfully implemented. When new fees are hastily 
imposed, they can lead to unexpected consequences that often cause more harm than good.   
 
When charging the people that use and benefit from stormwater infrastructure, it is critical that the 
greatest costs are directed towards those who create the most runoff. Following this logic, most 
stormwater fees should be structured so that properties with the large amounts of impervious area – 
such as commercial and industrial facilities – pay higher fees than residential and other small-meter 
properties which generally have less impervious cover.  
 
When too much of the cost burden is placed on residential customers, stormwater fees can quickly lose 
traction and support. In Detroit, for example, an increase in residential stormwater fees left many of the 
city’s low-income families unable to pay their monthly water bill. As a result, many of these residents 
had their water turned off. This was clearly not the intent of the city’s stormwater fee, but it serves as 
an example of what can happen when the cost allocation of stormwater fees is not carefully thought 
out. To address this problem, cities have developed a variety of assistance programs to help low-
income customers pay their stormwater bills. The City of Portland, Oregon, for example, offers bill 
discounts, crisis vouchers (good for up to $150), and zero interest loans for qualified customers.                          
 
In addition to ensuring a fair cost allocation, stormwater fees must also provide enough capital to 
maintain and enhance existing stormwater infrastructure. On the one hand, a stormwater fee that is too 
high will likely meet 
opposition from 
overburdened customers. On 
the other hand, a stormwater 
fee that is too low is virtually 
useless. The District of 
Columbia, for example, 
charges a $7 annual 
stormwater fee to all single-
family homes – a charge that 
covers only a fraction of the 
District’s actual infrastructure 
costs. It is important to 
remember that stormwater 
fees are designed to offset the 
costs of infrastructure 
expenditures. To be truly 
effective, these fees must 
therefore generate enough 
funds to pay for infrastructure 
maintenance and upgrades.  

Tanner Springs Park in Portland, Oregon includes a constructed wetland for 
managing runoff from nearby buildings 

 
 
Case Study: Philadelphia, Pennsylvania 
Like many large cities, Philadelphia has witnessed a significant increase in stormwater management 
costs over the past several years. In an effort to comply with state and federal regulations, the city has 
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incurred substantial capital expenditures and operating costs to maintain its aging stormwater 
infrastructure. In addition, the city will need to invest hundreds of millions of dollars over the next 
decade to reduce the frequency of combined sewer overflows.  
 
To help offset these tremendous costs, the Philadelphia Water Department recently decided to revise 
its stormwater fees. For years, the Water Department recovered the costs of operating and maintaining 
stormwater infrastructure through a service charge collected from metered customers. Under this 
system, properties with larger water meters - such as commercial and industrial facilities - paid a 
higher service charge. While this fee structure may seem reasonable, it has one major drawback in that 
non-metered properties such as parking lots and utility right-of-ways have not had to pay a stormwater 
fee.   
 
The Water Department convened a Citizens Advisory Council to make recommendations for 
improving the city’s stormwater fee. This group of stakeholders recognized that impervious cover is 
the primary factor in determining the amount of runoff a property will generate. As a result, 80 percent 
of the city’s new stormwater fee is based upon a property’s impervious area, with the remaining 20 
percent based upon the property’s gross area. In this way, stormwater fees will reach non-metered 
customers such as rail lines, parking lots and utility right-of-ways that account for significant 
impervious space (and stormwater runoff) within the city.   
 
Philadelphia offers a stormwater fee discount for customers who reduce impervious cover using green 
infrastructure practices, including rain gardens, infiltration trenches, porous pavements, vegetated 
swales, and green roofs. If a property is retrofitted with any of these features, the Water-Department 
will re-calculate that property’s stormwater fee based on the 80/20 impervious/gross area formula. 
 

The Water Department is planning to 
implement this new fee among its 
large-meter non-residential customer 
base over a four year period beginning 
in FY 2009. However, for residential 
and other small-meter customers, the 
City recognized that a detailed analysis 
of each of the City’s 450,000 
residential properties would be 
administratively complex and have 
chosen not to implement this level of 
detail for an impervious-based billing 
program at this time. As a result, all 
residential properties have been 
combined and treated as a single land 
parcel with the total costs of the 80/20 
calculation divided equally among all 
households. Under this new fee system, 
stormwater costs will be spread out and 
shared over a larger customer base, and 
calculations show that the majority of 

customers will see a reduction or otherwise minor impact on the stormwater component of their water 
and sewer bills. For those customers that experience a noticeable increase in their fees, the Water 

Philadelphia’s new impervious-based fee encourages retrofits of large 
impervious sites, such as the Wissahickon Charter School (above), 

which now intercepts all parking lot runoff with rain gardens. 
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Department will provide site-design recommendations that will decrease the amount of impervious 
area on their properties and thus decrease their stormwater fees. 
 
 
For more information about Philadelphia’s new stormwater fee, contact:  
 
Christopher S. Crockett, Ph.D., P.E. 
Director - Planning & Research 
Philadelphia Water Dept.  
(215) 685-6368 
Chris.Crockett@phila.gov 
 
 
Case Study: Portland, Oregon 
The City of Portland has one of the most well-developed stormwater fee and discount programs in the 
nation. The City Council first established a stormwater utility charge based on impervious surfaces in 
1977 and has continued to update the program as local regulations and state funding sources change. 
The most drastic change came in 2000 when the City Council adopted a new split charge on the utility 
bill, with 35% for on-site and 65% for off-site stormwater management. The on-site portion is based on 
the pollutant loads and volumes created by a given property’s impervious surfaces, while the off-site 
portion of the fee covers costs for street drainage, combined sewers and other conveyance and disposal 
infrastructure. Portland currently has the highest average monthly fee for stormwater in the U.S., at 
$16.82 per month based on a rate of $7.22 per 1,000 square feet of imperviousness.  
 
At the same time that the new split stormwater charge appeared on utility bills in 2000, the City 
adopted a discount program for the on-site portion of the fee. Itemization of the bill was motivated by a 
desire to improve public awareness about stormwater and the role of individual property owners and 
runoff created by impervious surfaces like roofs and parking areas. It also set a convenient cap for the 
stormwater discount so that the program creates the revenue necessary to cover costs for large 
infrastructure maintenance and updates, such as several ongoing combined sewer overflow (CSO), or 
“Big Pipe” projects.  
 
Clean River Rewards is the most recently updated version of the stormwater discount program. 
Launched in 2006, it provides discounts to property owners based on the extent and effectiveness of 
on-site stormwater management practices that control flow rate, pollution and disposal. Because the on 
site portion of the stormwater bill is only 35%, this is the maximum discount received for full on site 
management. Different forms and requirements apply to two ratepayer categories, either single-family 
homes or commercial, industrial, and multi-family homes. The process for registering is very simple 
and straightforward, can be done entirely online and requires only the property owner’s signature for 
certification. 
 
Single-family homes are given a stormwater discount based on roof runoff management. Property 
owners are given a checklist to choose what type of on-site management qualifies them for the 
discount. For example, different percentage discounts are given for disconnecting downspouts and 
depending on the type of practice collecting runoff, such as a drywell, swale or rain barrel. Partial 
credit is also given for ecoroofs, four or more trees over 15 feet tall and for properties with less than 
1,000 square feet of imperviousness. To date, over 35,000 residential participants have registered for 
Clean River Rewards.  
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Commercial, industrial, and multi-family home discounts are based on runoff managed not only for 
roof areas, but for paved areas as well. Property owners are asked to calculate the square footage of 
impervious area that drains to an acceptable stormwater management practice listed on the form. Over 
2,000 commercial, industrial and multi-family home properties have registered for the discount 
program.  
 
Bureau of Environmental Services staff are granted access to inspect properties and verify that 
stormwater facilities are properly maintained and operated. The City imposes civil penalties and 
recovers stormwater discounts in situations where management practices are not in proper working 
order. Staff members also provide technical assistance to a range of property types, with special 
attention to schools, 
hospitals, nonprofits and 
government properties to 
help them become eligible for 
the discount. Over
participation is expected to 
reach 110,000 of the 176,000 
ratepayers in Portland.  

The Oregon Convention Center saves $15,600 annually on its stormwater bill by 
managing roof runoff in rain gardens along the side of the building. 

all 

For more information on 
Portland’s stormwater charge 
and Clean River Rewards, 
contact:  
 
Dan Vizzini 
Portland Bureau of 
Environmental Services  
Environmental 
Intergovernmental Relations  
(503) 823-4038 
danv@bes.ci.portland.or.us  
 
 
Case Study: Toledo, Ohio 
The City of Toledo implemented their stormwater utility as a way to pay for the increasing costs of 
managing and maintaining their sewer system. In 1999, the City created a utility that charged fees 
based upon the amount of impervious surface area of all the landowners within their jurisdiction. To 
establish a framework for the utility, city officials worked with the University of Toledo and private 
consultants to measure the amounts of impervious surface within the city. 
 
In 2001, the city also instituted a stormwater fee discount program as a way for non-residential 
property owners to reduce their stormwater service fee. The credit program was developed based on 
research and evaluation of 15 other communities with existing Stormwater Utilities. The program 
identifies several different practices that property owners can install to reduce stormwater runoff and 
pollution and establishes different discount percentages for each practice. For example, a property 
owner can receive a 10% discount for brownfield reuse, and a 30% discount for installing a forested 
buffer or swale. The current guidelines of the program are as follows: 
 
• Credits are available only for non-residential property owners who pay a stormwater fee. 
• The maximum credit receivable is 50%. 
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• Credit is awarded only for fully constructed and functional practices. 
• The credit is applicable only to the impervious area that is controlled by the practice. 

 
Currently, the credit program is evolving and being refined. The city wants to add rain gardens and 
bioretention units as credit worthy practices, and public schools are working with the city and other 
partners to install bioretention on school facilities as a means of receiving stormwater credits. 
 
For more information on Toledo’s utility, contact:  
 
Patekka Bannister 
City of Toledo 
Department of Public Utilities 
Division of Environmental Services 
(419) 936-3774 
Patekka.Bannister@toledo.oh.gov 
 
 
Case Study: Lenexa, Kansas 
Lenexa, Kansas is a growing suburb in metropolitan Kansas City that faces increasing pressure from 
the impacts of new development, including more homes, roads and other impervious surfaces that 
create more runoff volume. In an effort to protect local water quality, as well as prevent flooding and 
improve the quality of life for local residents, Lenexa’s 20 year comprehensive plan, Vision 2020, 
outlines a number of policies and programs to protect land from future development and introduce new 
green infrastructure practices that limit imperviousness and manage runoff on site. Part of the 2020 
process involved establishing sustainable funding at the local level to purchase lands for open space 
preservation and to pay for new and expanded stormwater management programs.  
 
Lenexa is leveraging funds to incorporate green infrastructure into major capital projects, ranging from 
updates to existing wet weather infrastructure to development and redevelopment of roads, parks and 
other facilities. Funding for these major projects and for the day-to-day staffing and management of a 
watershed protection program, Rain to Recreation, comes from four primary sources: 
 
1. Sales Tax 
Lenexa taxpayers voted for a ballot in 2000 to add a 1/8 of a cent sales tax levy to support building 
stormwater facilities that repair existing infrastructure problems and protect against future flooding 
events. The sales tax passed by a 78% margin. It generated $7.2 million between 2000 and 2005 and 
sunsets in 2010. The sales tax levy supports a frontloaded capital improvement program. 
 
2. Utility Charge 
Lenexa established a stormwater utility and charge to provide comprehensive sustainable funding for 
its new programs. The stormwater utility charge is based on the amount of runoff surface on each 
parcel of land. Each property is charged $5.50 (in 2008) per equivalent dwelling unit (EDU), which is 
measured at 2750 square feet, or about the average runoff surface area of a house with a driveway. The 
minimum charge for stormwater management for all residential properties is one EDU. Commercial 
and non-residential properties are charged based upon amount of storm water runoff generated and 
rates are calculated by dividing total runoff surface area by the number of square feet in an EDU 
(2750) to more closely charge these larger properties by runoff contributions to the public system. The 
stormwater utility charges are collected through annual property tax roles administered by the County.  
The City offered a 25% credit for the first three years of the utility to those rate payers that converted 
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their dry bottom detention to wet bottom detention to encourage greater water quality improvement 
from existing basins. There was no demonstrated interest at the time and thus the credit was 
discontinued to date.  
 
3. New Development Charge 
In 2004, the Lenexa City Council 
adopted the Systems Development 
Charge to require new development 
to pay a one-time fee at the time of 
building permit as a means for 
recovering costs for capital 
improvement activities within the 
Rain to Recreation program so that 
growth pays for growth. Although all 
public projects incorporate water 
quality treatment and protection into 
all new city facilities, the focus of 
this fee is to systemically address 
water quantity needs through 
construction of regional retention 
facilities and necessary capital 
improvements to streamways, many 
of which are protected by the City’s 
stream setback ordinance. Some 
other cities refer to this as a “fee in 
lieu” of requiring developers to 
construction detention areas on new 
development sites (and in this case detention of the 100 year (1% storm) event), and instead directs the 
money towards projects that have wider public benefit beyond just water quality treatment. Because 
new developments are contributing to the problems of water quantity, Lenexa has required that they 
pay into the pool of funds used to build new projects, including the construction of regional watershed 
management, multi-use lakes, wetlands and stream restorations.  

Lenexa, Kansas uses revenue from their stormwater utility fee to purch
land that protects natural resources and serves as public park and 

educational areas. 

ase 

 
4. Existing Sources 
Continued grants from state and federal sources, such as Clean Water Act Section 319 Nonpoint 
Source monies for park construction and Surface Transportation Project (STP) funding for roadway 
projects, have assisted with capital and demonstration projects that helped establish Lenexa’s Rain to 
Recreation program. Other sources of funding also support Lenexa’s stormwater program, including 
Johnson County Stormwater Management Advisory Council (SMAC) funding supported by a 1/10th 
cent sales tax and basic permitting fees charged to developers. 
 
For more information on Lenexa’s programs, contact: 
Michael Beezhold 
Watershed Manager 
Public Works Department 
City of Lenexa 
(913) 477-7680 
mbeezhold@ci.lenexa.ks.us 
www.raintorecreation.org 
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Loan Programs 
 
In situations where the creation of a stormwater utility is impractical, loan programs provide another 
funding option for communities looking to finance green infrastructure projects. There are currently a 
variety of federal and state loan programs that can be used to help pay for stormwater infrastructure. 
One of the largest, most readily available sources of funding for green infrastructure implementation is 
the US Environmental Protection Agency (EPA) Clean Water State Revolving Fund (CWSRF).   
 
Background 
The CWSRF is a powerful financing program that provides funding for wastewater treatment, 
stormwater management, nonpoint source abatement and estuary protection projects. Today, all 50 
states and Puerto Rico operate successful CWSRF programs that have provided over $63 billion in 
financial assistance since 1988, with funding generally provided in the form of low interest loans. In 
2007 alone, $5.3 billion was provided to fund a wide variety of projects that protect or improve 
national water quality. At present, only a small percentage of the CWSRF has been used for green 
infrastructure projects; however a growing number of states are beginning to implement green 
stormwater technologies with CWSRF loans.  
 
The working framework of the CWSRF is relatively simple. Each year, funds to establish or capitalize 
the CWSRF program are provided to states through EPA grants.  In addition, states add matching 
funds which are then loaned to a wide variety of water quality improvement projects. Although there is 
no federal requirement to do so, these loans are usually paid off over 20 years or the useful life of the 
project - which ever is less - with repayment commencing within one year of project completion. To 
complete the cycle, loan payments, interest and new capitalization grants are reincorporated into the 
fund and used for new projects. This is the basis of the revolving funding program.  
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Benefits  
The CWSRF is an attractive financing option for a number of reasons. For one, CWSRF money is 
readily available and can be used for a wide variety of projects, both large and small. State managers of 
the CWSRF program are very innovative and can often leverage available resources to meet the 
fluctuating demand for funding. In addition, the CWSRF is also an affordable way to finance projects 
that improve water quality. Though the money provided is not free, CWSRF loans can have interest 
rates as low as 0%, and repayment can begin up to one year after a project is complete. Even better, 
CWSRF loans can cover 100% of a project’s costs with no matching requirement on behalf of the 
borrower.  Finally, the CWSRF is a very flexible program. There are countless ways to structure 
funding agreements, and states have wide latitude to set interest rates and repayment terms.  In many 
cases, funds to repay CWSRF loans are generated by the project itself. For instance, wastewater user 
fees can be used to repay loans to publicly owned treatment works (POTWs). That said, funds do not 
necessarily have to come directly from the project, and it is perfectly acceptable for loan repayment to 
come from unrelated funding sources, such as: 
 

• Stormwater Fees 
• Homeowner Fees 
• Recreational or License Fees 
• Dedicated Portion of State, County, Town, or Special District Fees or Taxes 
• Donations or Membership Dues made to Nonprofit Organizations  
• Individual or Business Revenues 

 
Eligibility 
The CWSRF has broad authority to fund watershed projects directly related to (1) POTWs, (2) 
implementation of a state’s Nonpoint Source Management Plan, and (3) development and 
implementation of a National Estuary’s Comprehensive Conservation Management Plan (CCMP). The 
key to eligibility is determining which of these three authorities apply to a project, if any. Of prime 
concern for green infrastructure projects is whether the project is located in a community that is 
regulated under the National Pollutant Discharge Elimination System (NPDES) stormwater program 
and, if so, identifying what the NPDES permit specifically requires of the community.   
 
Permitted Communities: If a community is permitted for stormwater, it is considered a point source, 
and therefore projects may be funded as POTWs. These types of projects must be publicly owned. If a 
community is permitted and the project is not specifically required by a draft or final NPDES permit, it 
may be funded as a nonpoint source project if it is consistent with a state’s Nonpoint Source 
Management Plan. Nonpoint source projects may be publicly or privately owned. 
 
Non-Permitted Communities: If a community does not have a draft or final NPDES stormwater permit 
or is exempt from permitting, the project may be funded as a nonpoint source project under a state’s 
Nonpoint Source Management Plan and can include publicly or privately owned projects. Additionally, 
any public or private project may be funded as an estuary project if the project is located in a National 
Estuary’s watershed and is sanctioned by the Estuary’s CCMP.         
  
Green Infrastructure Funding 
Under current regulations, the CWSRF can fund only the “capital costs” of a water quality 
improvement project. However, the CWSRF’s definition of capital costs is very broad. In addition to 
traditional infrastructure expenditures on pipes, pumps and treatment plants, capital costs also include 
things like land conservation, tree plantings, equipment purchases, environmental cleanups and even 
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the development and initial delivery of environmental education programs. One of the few things the 
CWSRF cannot fund is the operation and maintenance costs of a project, such as periodic cleaning of 
pervious pavement. 
 
Some examples of green infrastructure projects that are eligible for CWSRF assistance include: 
 

Land Conservation Wetland Restoration 
Reforestation Parks & Greenways 
Tree Boxes Rain Gardens & Bioinfiltration Practices 

Cisterns & Rain Barrels Permeable Pavements 
Downspout Disconnections Green Roofs  

  
 
In addition to providing funding for green infrastructure projects, the CWSRF can also help reduce the 
risk associated with the performance of green infrastructure practices. Some communities may be 
reluctant to try these relatively new stormwater management technologies because of concerns that 
they may fail to perform as expected. Fortunately, there is a simple way to ease these concerns. Many 
states currently charge additional fees on their CWSRF loans, known as non-program income, which 
can be used for a wide range of purposes. Using this additional source of income, states may pay for 
insurance that can cover the risk associated with the performance of newer green technologies. If there 
is sufficient non-program income, states can also use these funds to replace a particular technology that 
fails to perform adequately. 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

Helpful Hint: By incorporating green infrastructure into traditional stormwater infrastructure 
projects, POTWs can use CWSRF funds to pay for land acquisitions in public right-of-ways that 
would not otherwise be authorized. Here is how:   
 
Under current regulations, POTWs cannot receive CWSRF funding for land, including right-of-
ways, unless that land is integral to the wastewater treatment process. However, percolation of 
stormwater through the soil matrix is often essential to the operation of green infrastructure 
practices, many of which can be conveniently located in public right-of-ways. Thus, because green 
infrastructure practices can utilize the soils and plants in a right-of-way to clean and infiltrate 
stormwater, the land in that right-of-way becomes integral to the treatment process and is therefore 
eligible for CWSRF funding. 

 
Case Study: Ohio CWSRF Program  
The Ohio CWSRF program recently provided over $1.1 million in low interest loans to Hidden Creek, 
Ltd., a residential development company, to fund the installation of a variety of green infrastructure 
practices that protect the Big Darby Creek watershed – one of the highest-quality aquatic ecosystems 
in the United States. Home to 25 rare or endangered species, this watershed encompasses 557 square 
miles in central Ohio and has been recognized as one of The Nature Conservancy’s “Last Great 
Places” in the western hemisphere.  
 
When a large tract of highly sensitive agricultural land within this watershed was put up for sale, 
Hidden Creek Ltd. bought the property and designed a housing project to demonstrate that 
development can be both environmentally sensitive and financially profitable. 

 13
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With the help of CWSRF funds, a 
comprehensive set of actions were 
taken to limit the amount of runoff 
generated from the development 
project, including the construction of 
vegetated swales for stormwater 
treatment, restoration of wooded 
stream buffers, and the establishment 
of emergent wetland habitat. In 
addition, 230 acres of the riparian 
stream corridor within the 
development have been protected via a 
conservation easement held by the 
Natural Resources Conservation 
Service. A program has also been 
developed to educate homeowners and 
housing contractors about watershed 
protection and related deed restrictions 
attached to each property. Hidden 
Creek, Ltd. received a national wetland award for land stewardship and development from the 
Environmental Law Institute for their watershed protection efforts, and has repaid the CWSRF loans 
with revenues from the sale of the housing lots. 

The Big Darby Creek watershed provides habitat for 86 species of 
fish, 35 species of reptiles, and 170 species of birds. 

 
 
 
Resources 
University of Maryland, Environmental Finance Center. 

http://www.efc.umd.edu/ 
 
Florida Stormwater Association, Establishing a Stormwater Utility. 
 http://www.florida-stormwater.org/manual.html  
 
National Association of Flood and Stormwater Management Agencies, Guidance for Municipal 
Stormwater Funding.  
  http://www.nafsma.org/Guidance%20Manual%20Version%202X.pdf 
 
Black and Veatch Stormwater Utility Survey 2007 
http://www.bv.com/Downloads/Resources/ems_brochures/rsrc_2007StormwaterUtilitySurvey.pdf 
 
EPA’s Financial Assistance Comparison Tool (FACT) 

www.epa.gov/owm/cwfinance/cwsrf/fact.htm 
 

EPA’s Guidebook of Financial Tools  
www.epa.gov/efinpage/guidebook.htm 
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Disclaimer 
 
Data analyses for the final, validated water consumption, water quality, and flow 
measurements for both the pre- and post-retrofit phases of this study are currently ongoing, 
and will continue past the deadline for this Final Report of September 1, 2008.  Additionally, 
the information contained in this final report for the SEEP is considered provisional and will 
be finalized in a supplemental report to the Final SEEP Report submitted to the State Water 
Resources Control Board no later than October 1, 2008.  Data in this supplemental report 
will be considered finalized. 
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A. EXECUTIVE SUMMARY 
 
The purpose of the SmarTimer/Edgescape Evaluation Project (SEEP) was to retrofit specific 
groups of “structural” landscape Best Management Practices (BMPs) to improve water use 
efficiency of landscape irrigation across a set of residential and non-residential sub-watershed 
assessment areas in southern Orange County, California; and to evaluate the BMPs’ 
effectiveness in reducing water consumption, dry weather runoff and pollutant loads for 
constituents of concern.  “Structural” landscape BMPs, for the purpose of this project, include 
weather-based irrigation controllers (aka “SmarTimers”), “Edgescaping” where existing 
irrigated lawn area along the edge of a public sidewalk, street curb, driveway and/or private 
walkway is replaced with lower impact landscaping and permeable ground covering, and other 
irrigation enhancements & adjustments to further improve water efficiency and reduce runoff 
by eliminating overspray onto pavements and improve distribution uniformity.  A by-product 
of the SEEP was the ability to determine the effectiveness of residential rebate outreach 
programs.  Costs of implementation of selected BMPs in relation to benefits realized in the 
storm drain system were also analyzed. 
 
The project evaluated the effectiveness of the BMPs by implementing them in diverse sub-
watersheds that each drain entirely to a single storm drain monitoring site where flow and 
chemical parameters were easily measurable.  Twenty-three (23) sub-watershed areas, located in 
ten cities within four different watersheds of the San Juan Hydrologic Unit in south Orange 
County, were selected as assessment areas for the project.  All assessment areas had been fully 
developed for at least fifteen years prior to initiation of the SEEP.  Residential (single- and 
multi-family) and non-residential land uses (private and public) were represented. 
 
Three different BMP combinations were deployed at sixteen of the twenty-three assessment 
areas, with pre- and post-BMP conditions evaluated in comparison to seven un-retrofitted 
“control” assessment areas.  The three BMP-retrofit combinations included:   
 

• Group A - SmarTimer controllers only, 
• Group AB - SmarTimers plus irrigation distribution system improvements, and 
• Group ABC - SmarTimers plus irrigation distribution system improvements plus 

turfgrass replacement. 
 

Pre- and post-retrofit assessments for water consumption, dry-weather runoff flow, fecal 
indicator bacteria, nutrient loads and surface flow/seepage ratios were made for each 
assessment area.  Field data gathering took place over twelve (12) weeks starting in May 2007 
and another twelve (12) weeks starting in May 2008.  In the interim between sampling periods, 
the BMPs were implemented in the assessment areas. 
 
Rebate-based marketing programs, implementation standards and technical support were 
developed to assist participants in accomplishing consistent BMP implementation to the extent 
feasible.    In some cases, ‘smart’ irrigation controllers were found to be already in place and 
operational over a portion of the assessment areas prior to the initiation of the SEEP.  In terms of 
BMP implementation, the SEEP resulted in 153 new SmarTimers being successfully deployed to 
control a total of 2,401,399 square feet of landscaped area at 16 assessment areas.  For SFRs, 
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irrigation distribution improvements were implemented over a total of 658,301 square feet at 
seven (7) assessment areas, and turfgrass replacements were accomplished over 18,975 square 
feet at four (4) assessment areas.  For NON-SFRs, irrigation distribution improvements were 
implemented over a total of 711,073 square feet at eight (8) assessment areas, and turfgrass 
replacements were accomplished over 49,963 square feet at four (4) assessment areas.  The most 
variable implementation was at the six (6) predominately single-family residential assessment 
areas, where BMP-retrofit participation varied from 6.5% to 22% in terms of the number of 
single-family lots in the tract, representing 2.6% of their respective assessment area’s overall 
irrigated acreage.  New BMP coverage at the non-single-family assessment areas was 46.4% of 
overall irrigated acreage.    
 
The PAEP for the SEEP established targets to reduce water consumption by an average of 7 to 
21% at SFR sites and an average of 5 to 15% at Non-SFR sites.  In order to detect changes in 
water consumption, water meter data for the 2002-2008 years (2002 through mid-2007 for pre-
retrofit water consumption data and mid-2007 through mid-2008 for post-retrofit water 
consumption data) has been collected or requested to be examined for each assessment area. 
Not all participating water agencies were able to provide monthly consumption data.  
Implementation of SEEP BMPs commenced in September 2007 and was largely complete by 
May 2008. Thus the period of complete post-BMP installation data only occurs after May 2008. 
This report will present analysis of post-BMP water consumption for the brief period of post-
installation available. Conclusions about the level of long term expected water savings based 
upon two months of post-installation history are speculative. It is highly desirable for additional 
follow-up analyses of water consumption once a longer history is available. 
 
Examination of the results from the participants from the Santa Margarita Water District 
(SMWD) service area leads to some suggestive observations. First, the participating customers 
appear to have a somewhat higher level of pre-participation mean consumption than that of 
non-participating (control) customers.  Second, mean consumption in both groups appears to 
fall from 2007 to 2008. Given that evapotranspiration was higher than normal in 2007 (about 7 
percent higher at the CIMIS Irvine Station 75 in May-July 2007) and about normal in 2008, one 
would not be surprised to see a reduction in water consumption in 2008. 
 
By examining SFR participants from the Moulton Niguel Water District (MNWD), these 
customers appear to have a somewhat lower level of pre-participation mean consumption as 
compared to non-participating (control) customers.  And while July 2008 consumption is 
somewhat lower for most customers, the BMP-ABC type appears to have used more. This result 
should not be surprising as the new drought-tolerant plantings (contained in the “C” part of 
BMP-ABC) do require additional water to get established. 
 
Dry weather flow measurements were taken continuously for twelve (12) weeks pre-retrofit 
from May to August 2007 and again post-retrofit in 2008 at flow gages installed at the storm 
drain monitoring sites for all twenty-three (23) assessment areas.  Three (3) of the assessment 
areas produced no measurable dry weather flow, and four (4) areas had less than measurable 
dry weather flow under post-retrofit conditions.  
 
Conductivity measurements were taken as twice-weekly grab samples for each of the twelve-
week monitoring periods at the twenty-three assessment areas where flow was available to be 
measured.  Conductivity was also measured continuously by sensors installed with the flow 
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gages from July-August in pre-retrofit 2007 and for the full twelve weeks in post-retrofit 2008.  
The purpose of the conductivity monitoring was, to the extent feasible, to ascertain the 
percentage of surface irrigation runoff in the dry weather flow.  This evaluation was 
complicated by reclaimed water used at non-residential sites within 5 of the 9 single-family 
residential areas, and by highly variable conditions in the geologic substrate.  Pre-retrofit 
conductivity patterns in the nineteen (19) assessment areas where flow was available to 
measure showed two sites with significantly elevated conductivity, suggesting geomorphic 
contributory factors.  
 
To evaluate the effectiveness of the project with respect to water quality parameters, twice-
weekly grab samples for nutrients, fecal bacteria, and dissolved organic carbon were taken at 
the twenty-three (23) assessment areas where flow was available to be sampled during 
laboratory operating hours.  In the Final SEEP Report, pre- and post-retrofit concentration 
parameter differences will be statistically analyzed to determine the following: nutrient loading 
variations and patterns among the A, AB and ABC areas, the relationship of dissolved organic 
carbon to bacteria concentrations, nutrient concentration relationships to the other parameters, 
and the relationship of the water quality parameters to the flow rate.  
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B. INTRODUCTION 
 
Currently in suburban south Orange County, 85% of single-family residences and virtually all 
non-residential developments have automatic sprinkler systems to keep landscaping lush in a 
semi-arid region where 94% of the potable water supply is imported.  Most of these systems 
historically have utilized conventional timer-based landscape irrigation controllers that require 
an operator/owner to determine and adjust water frequency and duration for each valve zone.  
Because the operators are often either under-informed or inadequately vigilant, water waste 
and dry-season runoff occur due to over-watering compared to seasonal need of different 
plants; overly-rapid application of water relative to site permeability, which varies based on 
local soil type and cultural practices; improper irrigation system design and/or maintenance 
causing overspray or overflow; and extensive planting of water-needy turfgrass lawns.    
 
In recent years, weather-based irrigation controllers (AKA SmarTimers) that automatically 
control the frequency and duration of watering based on actual need (typically calculated as a 
function of the current  evapotranspiration rate, precipitation, humidity, wind, local soil and 
slope conditions, and/or plant types) have become available on the market.  Other irrigation 
products that improve water distribution uniformity and efficiency, such as low-precipitation-
rate ‘rotating’ sprinkler nozzles and drip irrigation, are also available.  Local water agencies are 
making continuing efforts, with limited success so far, to promote these new SmarTimer and 
other high-efficiency irrigation products, as well as encouraging the use of California-friendly 
or native plants in lieu of water-thirsty lawn grasses to reduce consumption and regional 
dependence on imported water supplies.  At the same time, local cities have been conducting 
public education under their National Pollutant Discharge Elimination System (NPDES) 
programs to encourage Best Management Practices (BMPs) such as optimizing landscape water 
and fertilizer application rates and keeping irrigation systems properly adjusted.  For most 
cities, however, ‘non-structural’ landscape maintenance BMP compliance is difficult to enforce 
consistently; and requirements for ‘structural’ landscape design BMPs cannot typically be 
legally imposed on ‘grandfathered’ pre-existing developments.  
 
Storm drain systems carry any wasted water as runoff, along with landscape-derived pollutants 
such as bacteria, nutrients and pesticides, to local creeks and the ocean and beaches. South 
Orange County’s creeks are designated in the San Diego Region Basin Plan for beneficial use for 
REC-1 (contact) and REC-2 (non-contact) recreation, wildlife and warm water aquatic habitat, 
and industrial/agricultural use. South Orange County’s coastal waters are designated with a 
wide range of beneficial uses, including: industrial water supply, navigation, contact and non-
contact recreation, commercial and sport fishing, preservation of Areas of Special Biological 
Significance (ASBS), wildlife, rare and endangered species, mariculture, aquaculture, fish 
migration, fish spawning, and shellfish harvesting, per the 2005 California Ocean Plan.  
 
Given the local Mediterranean climate, excessive perennial dry-season stream flows driven by 
irrigation runoff are an unnatural hydrologic pattern causing species shifts in local riparian 
communities and warm, unseasonal contaminated freshwater plumes in the near-shore marine 
environment.  All the major watersheds in the SEEP study area drain to ocean beaches that are 
303(d)-listed by the Environmental Protection Agency as impaired for recreational use due to 
elevated fecal indicator bacteria.  A Total Maximum Daily Load (TMDL) for fecal bacteria has 
been approved locally for all the impaired waters; the Bacteria Load Reduction Planning 
process is expected to occur in 2008-2009.  Additionally, two of the runoff-receiving creeks are 
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listed as impaired for nutrients and toxicity, which can be expected to impact their beneficial 
use for aquatic habitat. 
 
The purpose of the SmarTimer/Edgescape Evaluation Project (SEEP) was to implement three 
(3) specific groups of BMPs to improve water use efficiency of landscape irrigation across a set 
of residential and non-residential sub-watershed assessment areas, and to evaluate the BMPs’ 
effectiveness in reducing water usage, dry weather runoff and pollutant loads for constituents 
of concern. 
 
The general goals of the SEEP were to: 
 

1. Reduce the amount of water consumed for landscape irrigation; 
2. Reduce irrigation runoff; 
3. Contribute to achieving load reductions for bacteria and nutrients; 
4. Improve understanding of the proportional sources of low flow in the MS4; 
5. Improve understanding of bacteria population dynamics in the MS4; and 
6. Improve understanding of factors affecting participation rates in the retrofit 

program. 
 

The specific desired outcomes of the SEEP were: 
 

1. Retrofit of SmarTimers, irrigation distribution system improvements, and 
turfgrass replacement BMPs at 10 to 30% of single-family residential (SFR) and at 
all targeted non-single family (non-SFR) sites within the selected sub-watershed 
assessment areas. 

2. Documentation of the relative effectiveness of the BMP retrofits on reducing 
water consumption rates by conducting field measurements and evaluating pre- 
and post-retrofit water sales volume, MS4 low flow rates and laboratory analyses 
of bacteria and nutrient loads. 

3. Assessment of the proportion of dry-weather irrigation-generated surface flows 
vs. subsurface seepage inputs to the MS4 through comparative analyses of shifts 
in electrical conductivity vs. flow rate;  

4. Assessment of the possible causal relationship of fecal indicator bacteria 
concentrations to dissolved organic carbon concentrations in runoff; and 

5 Assessment of the relative effectiveness of the proposed BMP implementation 
program in achieving high retrofit participation rates and other load reduction 
goals. 

 
C. STUDY METHODOLOGY 
 
The SEEP evaluated the effectiveness of BMPs by implementing them in a set of sub-watershed 
assessment areas that each entirely drains to a single storm pipe monitoring site where flow and 
chemical parameters could be easily measured.  No previous studies had established baseline 
conditions for any of the sub-watershed assessment areas.  Data on flow level, conductivity, 
fecal bacteria, nutrients and dissolved organic carbon were taken at the monitoring sites for 
twelve (12) weeks prior to BMP installation to set the baseline, and for another twelve (12) 
weeks after BMP installation to identify changes possibly attributable to BMP installation.  
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Evaluation periods occurred during the same twelve-week period in two (2) successive years to 
minimize seasonal data variation.  Un-retrofitted ‘Control’ sites were monitored in the same 
way to establish year-to-year variability.   
 
From a preliminary list of forty-two (42) areas, a final set of twenty-three (23) sub-watershed 
areas in ten cities across south Orange County were selected as assessment areas for the project 
based on drainage pattern, accessibility, land use variety, BMP implementation cost, and 
anticipated landowner cooperation.  Sub-watershed assessment areas represented both 
residential and non-residential land uses.  After final verification of accessibility for monitoring 
and landowner acceptance of proposed BMPs at non-residential areas, seven sub-watershed 
assessment areas were designated as “experimental controls” and the remainder was allocated 
to one of three BMP-retrofit groups:   
 

• Group A - SmarTimer controllers only;  
• Group AB - SmarTimers plus irrigation distribution system improvements; or  
• Group ABC - SmarTimers plus irrigation distribution system improvements 

plus turfgrass replacement with low-water-using landscape.   
 

The final twenty-three (23) assessment areas, land uses and designated BMP groups are listed in 
Table B-1 and are located on Map B-2.   Other descriptive characteristics for each area, including 
acreage, topography, percent impervious cover and aerial photos, are identified.  The land uses 
are organized between single-family residential (SFR), where assessment areas are composed of 
a large number of individually-owned lots and many small irrigation systems and water 
meters; and non-single-family (NON), where assessment areas are mostly under control of a 
single owner and have one or a few large irrigation systems and water meters.  For the non-
single family areas, a more-specific land use descriptor is noted parenthetically in the table.  
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Table C-1 – Assessment Area Summary 

Assessment Area  ID City Assessment Area  Name Land Use Type BMP 
Group 

RSMB2 Rancho Santa 
Margarita Business Park 1 NON (bus) A 

RSMB3 Rancho Santa 
Margarita Business Park 2 NON (bus) A 

LWC6 Laguna Woods United Mutual NON (bus) A 
MVH8 Mission Viejo Aguilar (J07P02) SFR A 

MVH13 Mission Viejo Vista del Lago SFR A 

RSMB4 Rancho Santa 
Margarita Business Park 3 NON (bus) AB 

AVP2 Aliso Viejo Iglesia Park (Low Income Area) NON (park) AB 
LFP7 Lake Forest Pebble Creek Park NON (park) AB 
DPC1 Dana Point Searidge NON (park) AB 

LNH15 Laguna Niguel Village Niguel SFR AB 
MVH12 Mission Viejo Destello SFR AB 
LHC3C Laguna Hills Aliso Meadows 3 (L I A) NON (mfr) ABC 
SJCB5 San Juan Capistrano San Juan Capistrano City Hall NON (gov) ABC 
LHP6 Laguna Hills El Conejo Park NON (park) ABC 
LBP1 Laguna Beach Riddle Park (ASBS) NON (park) ABC 

MVH9 Mission Viejo Via Novena SFR ABC 
LNH14 Laguna Niguel Yosemite/El Acampo SFR ABC 
LHC3A Laguna Hills Aliso Meadows1 NON (mfr) Control 
LHC3B Laguna Hills Aliso Meadows2 NON (mfr) Control 
SJCP3 San Juan Capistrano Long Park NON (park) Control 

MVH11 Mission Viejo Modesto SFR Control 
MVH10 Mission Viejo Via Gaviota SFR Control 
MVH7 Mission Viejo Del Lago School SFR Control 

(mfr = multifamily residential    bus  = business   gov = government facility) 
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Figure C-1 – Assessment Area Locations Map 

 
Prior landscape BMP effectiveness assessments in the Orange County region have addressed 
SmarTimer retrofits only.  The Residential Runoff Reduction (“R3”) Study conducted by the 
Municipal Water District of Orange County and the Irvine Ranch Water in 2001 to 2004 
estimated that baseline urban runoff water savings from retrofitting of SmarTimers averaged 41 
gallons per day per residential household and 545 gallons per day for larger non-residential 
sites with water meter accounts dedicated strictly to landscape irrigation. The observed 
reduction in runoff from the R3 retrofit test area was 50% when comparing pre-intervention and 
post-intervention periods and 71% in comparison to a non-retrofitted control area. However, 
runoff water quality was determined not to have been significantly affected in terms of 
pollutant concentrations.  The R3’s Irvine study area in central Orange County was limited and 
differs from the south Orange County SEEP study area in being flatter, more homogeneous, and 
generally having more highly-permeable soils, but similar patterns of effectiveness results were 
expected for the SEEP study area. 
 
Baseline data had not previously been collected at any of the SEEP monitoring sites.  The 
Quality Assurance Project Plan (QAPP) for the SEEP details the exact study area characteristics, 
sampling design, and standard operating procedures for every project sampling consultants.  
Study activities in the pre-retrofit phase of the SEEP included reconnaissance, grab-sampling 
and field gaging with continuous measurements during dry weather to establish the pre-retrofit 
baseline conditions at all assessment areas and their associated monitoring sites.  Continuous 
flow monitoring equipment (Table C-2) was installed at the 23 monitoring sites for the full 
twelve-week pre-retrofit baseline monitoring period (May to August 2007).  Installation of the 

 Non-Single family residential 

 Single Family residential       

 Control site 
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continuous conductivity sensors was unexpectedly delayed until July 2007 at most sites.  To 
supplement the continuous monitoring, the local cities collected grab samples twice weekly 
(from sites where flow was available to be sampled) within their respective jurisdictions and 
transported the samples to the designated consulting analytical laboratory for analysis.  All 
work was conducted in accordance with the SEEP Quality Assurance Project Plan (QAPP) 
requirements and SWAMP Field Data Measurement Standard Operating Procedures (SOPs).  
Grab samples were analyzed by the laboratory for fecal indicator bacteria, nitrogen and 
phosphorus nutrients, conductivity, and dissolved organic carbon (Table C-3).  Water usage 
data for all water meters within the sub-watershed assessment area boundaries was also 
collected from local water agency electronic records, for the 2007 pre-retrofit monitoring period 
as well as comparable periods for up to the prior 3 years, in order to account for the effect of 
year-to-year weather variability on water consumption. 
 
Table C-2 – Continuous Flow and Conductivity Field Monitoring Equipment Summary 
Parameter Method / Range Units Detection Limit* 
Flow depth  Pitot Hydrostatic Neutralizing Inches 0.8 inches 
Flow velocity Ultrasonic Doppler Feet/sec 0-14.7 ft/sec 
Conductivity Conductivity µS/cm 0-20,000 µS/cm 

 
Figure C-2 – Grab Sampling          Figure C-3 Flow and Conductivity Equipment 

        
Grab sampling at a site assessment location.                Flow monitoring and conductivity equipment  
       deployed into typical drain (AVP2).   
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Table C-3 – Laboratory Grab Sample Summary 

Parameter Method / Range Units Detection Limit* 

Total coliform SM 9222-B CFU/100 mL 1 

Fecal coliform SM 9222-D CFU/100 mL 1 

Enterococcus SM 9230-B CFU/100 mL 1 

Total N SM 4500-N mg/L 0.1 

Total P EPA 365.2 single reagent mg/L 0.05 

Dissolved Organic Carbon EPA 415.1 mg/L 0.5 

Ammonia-N EPA 350.1 mg/L 0.1 

Nitrate-N EPA 353.3 mg/L 0.02 

Orthophosphate (as P) EPA 365.2 mg/L 0.05 

Conductivity SM 2510 µmhos/cm 1.0 

 
Prior to initiation of the SEEP, all of the participating cities had non-structural BMP policies and 
public education programs in place in the project’s assessment areas.  Designated non-structural 
Landscape Maintenance BMPs include: optimizing water and fertilizer application and keeping 
irrigation systems in good repair and adjustment.  However, compliance is difficult to rigidly 
enforce.  Public Education programs, including direct mailing, water bill inserts and educational 
websites, assist business owners and residents with implementing water-wise irrigation 
practices.    There are also rebate programs in place to financially assist property owners in 
voluntarily transitioning to water efficient irrigation system components as “structural” BMPs.  
However, no specific structural BMPs were previously required for any of the SEEP assessment 
areas, all of which were pre-existing developments exempt from NPDES requirements for 
structural BMPs at new developments.  With the exception of SmarTimers previously installed 
within limited homeowner association (HOA) areas within some of the single-family residential 
areas, no significant structural BMPs were known to pre-exist the project in any of the SEEP 
assessment areas. 
 
After completion of the pre-retrofit monitoring, landscape structural BMPs were retrofitted at 
the designated assessment areas in conformance with their Group A, Group AB, and Group 
ABC assignments between September 2007 and May 2008.   BMP retrofits at the non-single-
family private and publicly owned areas were carried out by the landowners in conformance 
with guidelines developed for each Group, and were then partially or fully reimbursed in a 
rebate format, depending on the terms negotiated to secure their participation in the SEEP.   
SmarTimers at the non-single-family sites were commercial units from 13 different 
manufacturers, of which the units controlled watering patterns based by real-time 
evapotranspiration data transmitted via satellite link or an on-site weather.  
 
To solicit SEEP participation in the single family residential assessment areas, the areas were 
blanketed with targeted A, AB or ABC marketing materials including postcards, doorhangers, 
and mailings. Interested homeowners submitted applications with small cash deposit, which 
varied depending on which Group they were in.  Once approved, the homeowners made 
appointments with one of three authorized BMP installers who were pre-trained in the SEEP 
eligibility, installation and procedural guidelines for each BMP Group.  Participating homes in 
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the Group A, AB and ABC assessment areas all had their conventional ‘dumb’ irrigation timers 
replaced with SmarTimers that directly connect to a local weather station via satellite or with a 
portable on-site sensor for  evapotranspiration conditions.  For homes in the Group AB and 
ABC assessment areas, the front-yard irrigation system was first audited to determine what 
distribution efficiency improvements were appropriate before the installers were engaged to 
implement the improvements.  Emphasis was given to replacing high-precipitation nozzles 
with low-precipitation rotating nozzles, adjusting radius, spray pattern and riser height, 
reducing pavement overspray and otherwise improving uniformity of distribution. For homes 
in the Group ABC areas, the installers also assisted homeowners in selecting appropriate low-
water-using “edgescaping” to replace turfgrass lawn areas in strips next to their front walks and 
driveways (thereby theoretically reducing both the need for water and dry- and wet-weather 
runoff potential).  SEEP inspectors then verified that the residential Group A, AB or ABC BMPs 
were properly in place before payment of the rebate or payment, directly from the grant to the 
installers, was authorized.  Data on the type and extent of BMP implementation and payment or 
rebate activity were tracked by location for each retrofitted sub-watershed assessment area for 
use in the project evaluation. 
 
After the BMPs were in place within the assessment areas, the twelve-week post-retrofit phase 
of monitoring took place from May to August 2008, essentially replicating the pre-retrofit 
monitoring parameters, constituents and frequency.  Data collected included continuous flow 
and conductivity monitoring, and twice-weekly grab sampling for laboratory analysis of fecal 
indicator bacteria (Total coliform, Fecal coliform and Enterococcus), nitrogen and phosphorus 
nutrients, and Dissolved Organic Carbon.  Water usage data for all water meters within the 
assessment areas were obtained for the baseline pre-retrofit (minimum of 5 years).  See 
Appendix B for the database of pre-retrofit water consumption information.  Only three months 
of post-retrofit monitoring period data has been able to be collected for comparison to the pre-
retrofit data due to the constraints of the project timeline as outlined in the Grant Agreement.    
 
The SEEP project had three primary objectives for statistical analysis of collected data: 
 
Water Consumption Savings – Based on metered water consumption data collected in this 
study, a robust statistical analysis has been used to determine the delta change in water 
consumption for participating customers.  Water consumption data from approximately five (5) 
years of water consumption data—four (4) years prior to the intervention and less than one (1) 
year of post-intervention data—has been analyzed to statistically estimate the delta change in 
water consumption of the different groups.  These data has been used to form the basis for 
estimates of the net water savings attributable to the SmarTimers, irrigation distribution 
efficiency improvements, and turfgrass replacement with low-water landscaping.  Statistical 
measures of the uncertainty surrounding these changes have also been developed to permit 
scientific inference.   To control for confounding effects, a matched control group was developed 
and the change in water consumption of retrofitted areas and sites has been compared to that of 
non-retrofitted locations for this report. 
 
Dry Weather Runoff Flow Volume Reduction– Based on real-time, 5-minute measurements of 
sub-watershed runoff, the differences in volumetric runoff between the twenty-three (23) 
assessment areas between the two dry-weather monitoring periods (May-August 2007 and 
2008) has been analyzed.  The change in runoff volume of retrofitted sites and assessment areas 
was compared to that of un-retrofitted sites and control areas.  This analysis has been controlled 
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for weather variations, land use, permeability and topographic characteristics to the extent 
feasible.  Flow measurements are have been converted into consistent hourly and daily data 
sets, tested for validity of measurement, and compared across the different sites to identify 
suspect m regression method is being used to develop an observation-specific data quality 
measure for use in subsequent modeling statistical analysis of the measured runoff volume.  
This analysis has also been controlled for weather variations and site characteristics in a 
regression modeling framework to measure both the mean change in volume and the 
uncertainty surrounding this mean change. 
 
Runoff Water Quality Improvement – Based on grab sample measures of water quality 
indicators collected during the pre- and post-retrofit dry-weather monitoring periods (May-
August 2007 and 2008), this study has statistically testing for any changes in concentration from 
baseline conditions and the estimates have been combined with predicted runoff volume to 
arrive at an inferred pollutant loading.  Robust regression methods have been used to develop 
an observation specific data quality measure for use in subsequent modeling.  Water quality 
parameter inter-relationships have also been extensively examined. 
 
D. RESULTS 
 
Participation Rates and Costs 
 
 Non-Single-Family Assessment Areas 
 
For the non-single-family-residential assessment areas (NON-SFR), participation in group-
specific BMP retrofitting activity was solicited in each city based on land use of and ability to 
monitor prospective assessment areas, prior to the start of the SEEP.  Three (3) suitable areas 
where BMP retrofitting was not arranged were identified as experimental Control sites.  Ten of 
the eleven  (10 of 11) non-single-family A, AB and ABC areas successfully completed BMP 
installations within the interim between the completion of the pre-installation monitoring in 
August 2007 and the start of the post-installation monitoring in May 2008.  The eleventh area 
(SJCB5) did not complete its turf-replacement planting until July 2008, halfway through the 
post-retrofit monitoring period.  SJCB5 was also distinguished from the rest of the assessment 
areas by a reduction in total irrigated acreage because some its turf was replaced with non-
irrigated permeable surfacing.  Table D-1 summarizes the final non-single-family BMP 
implementation achieved.  
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Table D-1 – BMP Implementation Summary, Non-SFR Assessment Areas   

Assessment 
Area  ID 

Final 
BMP 

Group 

Total 
Assessment 
Area, acres 

Total 
Irrigated 

Area, acres 

SmarTimer 
coverage area 
pre-existing 
SEEP, acres 

New 
SEEP 

“A” BMP 
coverage 

area, 
acres 

New 
SEEP 

“B” BMP 
coverage 

area, 
acres 

New 
SEEP 

“C” BMP 
coverage 

area, 
acres 

RSMB2 A 91.5 22.9 1.3 1.3 - - 
RSMB3 A 79.6 11.9 1.28 1.28 - - 
LWC6 A 34.5 5.2 0 5.2 - - 
RSMB4 AB 71.3 14.3 1.3 1.3 1.3 - 
AVP2 AB 7.2 5.99 0 5.99 5.99 - 
LFP7 AB 1.9 1.7 0 1.7 1.7  
DPC1 AB 8.0 6.25 0 5.16 5.16 - 
LHC3C ABC 3.48 1.2 0 0.66 1.2 0.11 
SJCB5 ABC 3.04 0.6/0.537* 0 0.254 0.254 0.317* 
LHP6 ABC 3.2 2.1 0 2.1 0.6 0.6 
LBP1 ABC 3.37 1.7 0 0.75 0.12 0.12 
LHC3A Control 4.1 1.5 - - - - 
LHC3B Control 29 6.7 - - - - 
SJCP3 Control 4.01 3.4 - - - - 

Totals 307.09 73.78 3.88 25.69 16.32 1.15 
*Denotes pre/post-installation reduction in total irrigated area as a result of the project.   
 
Costs for implementation of BMPs at non-SFR sites are summarized in Table D-2.  The costs 
shown are installation costs only.  Average installation costs ranged from $0.03 to $0.57 per 
square foot for Group A, from $0.08 to $4.47 per square foot for group AB, to $1.15 to $7.69 per 
square foot for Group ABC.  As might be expected, Group ABC exhibited the widest cost range 
due to the wide variety of turfgrass removal and plant pallet replacement choices for each SEEP 
participant. 
 
Table D-2 – BMP Installation Costs, Non-SFR Assessment Areas   
Assessment 

Area  ID 

Final 
BMP 

Group 

“A” 
SmarTimer, 
Total Cost 

Cost per 
sq. ft for 

“A” 

“B” Irrigation 
Distribution 

Improvement Total Cost 

Cost per 
sq. ft. for 

“B” 

“C” Turf 
Replacemen
t Total Cost 

Cost per 
sq. ft. for 

“C” 
RSMB2 A $8,100 $0.14 - - - - 
RSMB3 A $4,807 $0.09 - - - - 
LWC6 A $129,851 $0.57 - - - - 
RSMB4 AB $4,807 $0.08 $9,112 $0.16 - - 
AVP2 AB $6,539 $0.03 $22,033 $0.08 - - 
LFP7 AB $6,121 $0.08 $7,811 $0.11 - - 
DPC1 AB $29,527 $0.13 $14,800 $0.07 - - 

LHC3C ABC $1,065 $0.04 $21,905 $0.42 $35,364 $7.69 
SJCB5 ABC $678 $0.06 $49,509 $4.47 $36,944 $3.34 
LHP6 ABC $2,866 $0.03 $5,650 $0.22 $30,079 $1.15 
LBP1 ABC $932 $0.03 $1,178 $0.23 $8,100 $1.55 

LHC3A Control - - - - - - 
LHC3B Control - - - - - - 
SJCP3 Control - - - - - - 

TOTALS $195,293.00 N/A $131,998.00 N/A $110,487.00 N/A 
AVERAGES $17,754  $0.12  $16,499.75  $0.72  $27,621.75  $3.43  
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Single-Family Residential Assessment Areas 
 
For the six (6) single-family-residential assessment areas that were retrofitted with BMPs, no 
solicitation of individual residents was made prior to the start of the project.  The 10-to-30% 
participation rate goal established in the Project Assessment and Evaluation Plan (PAEP) was 
recognized as optimistic, because locally targeted SmarTimer rebate programs had previously 
achieved participation rates ranging from 3 to 10%.  Participation was encouraged by 
implementing the following marketing strategies:   
 

1)  Postcards, door-hangers, and mass letter mailings including application forms and 
website links were delivered directly to homeowners within the assessment area 
boundaries.   

 
2) A specific, priced “menu” of SEEP-eligible front-yard-only Groups A, AB and ABC 

improvements simplified the application, installation, inspection and payment 
processes.   Pre-installation site reviews by trained SEEP inspectors were conducted 
to identify what irrigation improvements were actually needed. 

 
3)  BMP installation work was accomplished by one of two pre-selected and pre-trained 

landscape installation contractors.  The contractors also helped applicants fill out the 
Group ABC application, which was the most complex.  

 
4) No homeowner cost-share contribution was required for Group A (SmarTimer-only) 

participants.  The cost of Group AB improvements up to a grant value of $1,785 per 
home was paid directly to the contractor, based on an owner cost-share of $175.  
Group ABC payments were made up to a per-home grant value of $3,235, with a 
$375 owner cost-share.   

 
The SFR marketing effort began in June 2007, with the installation of BMPs commencing in 
September 2007, after the completion of the pre-retrofit water quality and flow monitoring 
efforts.  By December 2007, it was apparent that participation was lagging behind the project 
goals.  In order to attain higher participation and greater BMP coverage, it was decided to 1) 
offer lower-cost options in two of the four assessment areas designated for Group AB and 
Group ABC improvements, and 2) offer irrigation and turf replacement improvements for City- 
or HOA-owned landscaped acreage within the single-family assessment areas.  The secondary 
offerings in January 2008 resulted in four (4) SFR Group A participants in AB area LNH15, one 
(1) Group AB participant in Group ABC area LNH14, large Group AB projects on City-owned 
slopes within Group A areas MVH8 and MVH13, and small Group ABC projects on City-owned 
property within Group AB area MVH12 and Group ABC area MVH9.  No HOA participation 
was accomplished, but it was determined that most HOA irrigation systems within the 
assessment areas were already controlled by SmarTimers.  All of the Control areas remained 
un-retrofitted.  Final participation results are summarized in Tables D-3 and D-4 below.  
Complete SFR BMP implementation details are available in Appendix A. 
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Table D-3  Single-Family Residential Participation Rates 

Area ID 
No. 

BMP 
Group 

# of SFR in 
Area 

# of SFR 
Participants 

Final 
Participation 
Rate 

MVH8 A 323 21 6.50% 
MVH13 A 112 14 12.50% 
MVH12 AB 68 9 13.24% 
LNH15 AB 86 19 22.09% 
MVH9 ABC 148 13 8.78% 
LNH14 ABC 131 10 7.63% 
Totals 868 86 9.91% 
 
Table D-4  – BMP Implementation Summary, Single-Family Residential Areas 

Area ID 
No. 

Final 
BMP 
Group 

Total Area 
within 
Drainage 
boundary, 
ac 

Total 
Irrigated 
Area within 
drainage 
boundary, 
ac 

SmarTimer 
coverage 
pre-existing 
SEEP, sq ft 
(non-SFR) 

New SEEP 
“A” 
SmarTimer 
coverage 
area, sq ft* 

New SEEP “B” 
improvement 
area, sq. ft. 

New SEEP “C” 
improvement 
area, sq. ft. 

MVH8 
(SFR) A 56.1 20.8 - 67,164 - - 

MVH8 
City  
property 

AB - - - 60,984 60,984 - 

MVH13 
(SFR) A 38 21.7 4.4 ac (HOA) 43,101 - - 

MVH13 
City 
property 

AB - - - 265,716 265,716 - 

MVH12 
(SFR) AB 13.8 5.6 1.4 ac (HOA) 24,668 13,561 - 

MVH12 
City 
property 

ABC - - - 6,400 6,400 6,400 

LNH15 AB 13.05 2.9 0 38,295 9,965 0 
MVH9 
(SFR) ABC 48.8 25.9 2.2 ac (HOA) 34,059 17,085 1,507 

MVH9 
City 
property 

ABC - - - 9,600 9,600 9,600 

LNH14 ABC 30.54 13.7 6.5 ac (HOA) 20,952 9,274 1,468 
MVH7 Control 29.5 11.2 0.81 (HOA) - - - 
MVH10 Control 16.7 4.3 0 - - - 
MVH11 Control 32.8 23.0 1.6 (HOA) - - - 

Totals 279.29 129.1 736,600 836,109 658,301 18,975 
*Back yard areas were not measured under the project.  Where the SmarTimer controls front and back yards, the back yard area was assumed 

to be 120% of front yard area. 
**Within the SEEP SFR areas, some HOA areas had pre-existing evapotranspiration-based “SmarTimers” that weren’t part of the project but 

weren’t “conventional” timer-based controllers. 
 
The overall participation rate for the single-family-residential program, at 9.9%, consistent with 
locally targeted SmarTimer rebate programs that had previously achieved participation rates 
ranging from 3 to 10%.  Specifically, the Group A participation rate in the Group A assessment 
areas was 8.1%, the Group AB participation in the two Group AB areas was 18.2%, and the total 
Group ABC participation in the two Group ABC areas was 8.2%.   
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Although the PAEP speculated that the higher-benefit Groups AB and ABC programs might 
attract more participants than the single-component Group A-only program, the actual outcome 
was that the Group AB program ultimately proved to be roughly twice as popular as either the 
Groups A or ABC program.  This finding was somewhat surprising, considering the differential 
in cost.  Homeowners were typically quite cost-sensitive; they resisted paying anything extra to 
extend the “B” irrigation improvements to the back yard, enlarge the “C” planting area, or add 
amenities such as mowstrips.  It is conceivable that the “free offer” may have caused some 
recipients of the Group A mailers to have doubted its legitimacy or actual benefit.  The lesser 
participation in the Group ABC program compared to the Group AB may have been driven by 
the larger homeowner’s share of cost, by the more complex process, and/or by disinclination to 
make aesthetic changes to existing front yard landscaping.   Greater participation in the AB may 
also have been encouraged by awareness of impending water shortages throughout the state.   
 
When the no-cost Group A-only option was offered late in the implementation timeframe to one 
of the two Group AB areas, participation in that Group AB area increased, when the Groups A-
only and AB options were offered in one of the two Group ABC areas, participation in that ABC 
area increased as well.  The actual number of participants in the two areas offered the lower-
cost options increased.  This finding confirms that offering choices – and in particular, lower-
cost choices – was effective in increasing participation.   
 
It should also be noted that the one extra mailing in January 2008, offering the lower-cost 
options but also reiterating the original Groups AB or ABC offers and extending the deadline, 
elicited additional applications for the original Groups AB or ABC offer compared to the 
original applications received in the two areas prior to the original December 31, 2007 deadline.  
The superior late-enrolling performance in the Group AB (as opposed to the Group ABC) area 
also tends to confirm that the Group AB program was well-received and that it may have built 
more credibility than the Group ABC.  The seasonal timing – in early spring rather than late 
summer/fall – may also have encouraged the additional response.  It seems likely that the 
visibility of the projects being installed was at least partly responsible for generating the 
additional interest.  This consideration may support the idea of deliberately phasing future 
projects with temporary deadlines to create successive spurts of interest and urgency.  This 
phased approach would also offer some potential to advertise the water consumption/water 
bill reductions achieved in participating neighbors’ homes. 
 
In looking at participation rates from all the assessment areas, it should also be noted that 
participation tended to be higher where assessment areas were smaller.  This finding further 
suggests the leveraging value of word-of-mouth publicity.  Limiting the neighborhood size as 
well as the duration of rebate offers to target areas may be useful as a strategy for future 
programs and could help keep administrative staffing needs to a minimum.      
 
Average BMP installation costs for the single-family-residential program are summarized for 
each assessment area in Table D-5.  Installation costs ranged from $0.11 per square foot for the 
Group A (SmarTimer) improvements to $7.68 per square foot for “C” component (edgescape) 
improvements of the Group ABC assessment areas.  However, it should be noted that the 
pricing structure for the “C” component of the Group ABC improvements included necessary 
irrigation modifications (such as separation of valve zones) within the “C” component work 
area in addition to planting and mulching.  The “C” component improvements also included 
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the removal of a 2”-deep layer of soil and turf, which should promote enhanced infiltration of 
runoff coming from other parts of the yard during rainy weather.  No wet-weather monitoring 
was conducted under the SEEP, so the cost/benefit of rain runoff attenuation was not 
specifically measured.   
 
It should be noted that participants in the Group ABC program needed significantly more 
administrative and contractor attention, both routinely and for problem-solving purposes, 
compared to the Groups A or AB participants.  This phenomenon would be problematic for 
future program expansion outside of the research context.  Other less-personalized methods of 
promoting turf-replacement edgescaping (such as rebates, discount coupons, or contests) might 
generate fewer administrative demands and help control the associated extra costs, but might 
result in lower participation or slower penetration rates for future programs.   
 
Table D-5  – BMP Implementation Costs, Single-Family Residential Areas 

Assessment 
Area  ID 

Final 
BMP 
Group 

“A” 
SmarTimer 
Total Cost 
for Area 

Average 
Cost per 
sq. ft for 
“A” 

“B” Irrigation 
Distribution 
Improvement 
Total Cost 

Average 
Cost per 
sq. ft. for 
“B” 

“C” Turf 
Replacement 
Total Cost 

Average 
Cost per 
sq. ft. for 
“C” 

MVH8 (SFR) A $7,330 $0.11 - - - - 
MVH8 
(Non-SFR 
City) 

AB $3,464 $0.06 $9,692 $0.16 - - 

MVH13 
(SFR) A $10,645 $0.25 - - - - 

MVH13 
(Non-SFR 
City) 

AB $7,418 $0.03 $43,339 $0.16 - - 

MVH12 
(SFR) AB $5,845 $0.24 $11,361 $0.84 - - 

MVH12 
(Non-SFR 
City) 

ABC $1,582 $0.25 $7,494 $1.17 $10,775 $1.68 

LNH15 
(SFR) AB $10,055 $0.26 $17,095 $1.71 - - 

MVH9 (SFR) ABC $5,995 $0.18 $17,114 $1.00 $10,817 $7.17 
MVH9 
(Non-SFR 
City) 

ABC $2,373 $0.25 $11,241 $1.17 $16,163 $1.68 

LNH14 
(SFR) ABC $5,350 $0.26 $12,309 $1.33 $11,280 $7.68 

Totals $60,057  $0.19  $129,645  $0.94  $49,035  $4.55  
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Table D-6 lists the specific area of land affected by the SEEP project, broken down by SFR and 
NON-SFR participation rates.  
 
Table D-6 Estimated Area of Study Sites (sq. ft.) 
Single Family Residential Sites 

Area in sq ft 
SEEP Improvement 
Area 

Percent of Total Area Affected 
(%Participation) 

Assessment Area 
Site ID 

(1) (2) (3)=(2)/(1) 
MVH8 2,443,716 128,148 5.2% 
MVH13 1,655,280 43,101 2.6% 
MVH12 601,128 31,068 5.2% 
LNH15 568,458 38,295 6.7% 
MVH9 2,125,728 43,659 2.1% 
LNH14 1,330,322 20,952 1.6% 
MVH7  1,285,020 0 0.0% 
MVH10  727,452 0 0.0% 
MVH11  1,428,768 0 0.0% 
SFR Subtotal 12,165,872 570,393  
Non-Single Family Residential Sites 

Area in sq ft 
SEEP Improvement 
Area 

Percent of Total Area Affected 
(%Participation) Assessment Area 

Site ID (1) (2) (3)=(2)/(1) 
RSMB2  3,985,740 56,628 1.4% 
RSMB3 3,467,376 55,757 1.6% 
LWC6 1,502,820 226,512 15.1% 
RSMB4  3,105,828 56,628 1.8% 
AVP2 313,632 260,924 83.2% 
LFP7  82,764 74,052 89.5% 
DPC1 348,480 224,770 64.5% 
LHC3C 151,589 28,750 19.0% 
SJCP5 132,422 11,064 8.4% 
LHP6  139,392 91,476 65.6% 
LBP1  146,797 32,670 22.3% 
LHC3A 178,596 0 0% 
LHC3B  1,263,240 0 0% 
SJCP3 174,676 0 0% 
Non-SFR 
Subtotal 13,376,840 1,119,056  
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Water Consumption Results 
 
In order to detect changes in water consumption, water meter data for the 2002-2008 years (2002 
through mid-2007 for pre-retrofit water consumption data and mid-2007 through mid-2008 for 
post-retrofit water consumption data) has been collected and examined for all meters within 
each assessment area.  One challenge in the assemblage of comparable water consumption data 
sets characterized by the meter measurement cutoff dates and intervals (ranging from  30 days 
to 61 days) utilized by the seven different local water supply agencies that served the study 
area.  A comprehensive review of the pre- and post-retrofit data has been completed to ensure 
proper comparability.  All data collected as of August 30, 2008 is presented in Appendix B, and 
Table D-7 indicates which data have been collected.  
 

Table D-7– Pre- and Post-Retrofit Water Consumption Data Collection Summary 
Assessme
nt Area  
ID 

City Assessment Area  Name Land Use 
Type 

BMP 
Group 

Water 
Agency Time Period Frequency 

LWC6 Laguna Woods United Mutual NON (bus) A MNWD 1990-2008 Monthly 

MVH13 Mission Viejo Vista del Lago SFR A MVH 2002-2008 Monthly 

MVH8 Mission Viejo Aguilar (J07P02) SFR A MVH 2002-2008 Monthly 

RSMB2 Rancho Santa 
Margarita Business Park 1 NON (bus) A SMWD 2002-2008 Monthly 

RSMB3 Rancho Santa 
Margarita Business Park 2 NON (bus) A SMWD 2002-2008 Monthly 

AVP2 Aliso Viejo Iglesia Park (Low Income 
Area) NON (park) AB MNWD 1990-2008 Monthly 

DPC1 Dana Point Searidge NON (park) AB SCWD 1990-2008 Monthly 

LFP7 Lake Forest Pebble Creek Park NON (park) AB ETWD 2002-2008 Monthly 

LNH15 Laguna Niguel Village Niguel SFR AB MNWD 1990-2008 Monthly 

MVH12 Mission Viejo Destello SFR AB MVH 2002-2008 Monthly 

RSMB4 Rancho Santa 
Margarita Business Park 3 NON (bus) AB SMWD 2002-2008 Monthly 

LBP1 Laguna Beach Riddle Park (ASBS) NON (park) ABC LBCWD 1998-2008 Bimonthly 

LHC3C Laguna Hills Aliso Meadows 3 (L I A) NON (mfr) ABC MNWD 1990-2008 Monthly 

LHP6 Laguna Hills El Conejo Park NON (park) ABC MNWD 1990-2008 Monthly 

LNH14 Laguna Niguel Yosemite/El Acampo SFR ABC MNWD 1990-2008 Monthly 

MVH9 Mission Viejo Via Novena SFR ABC MVH 2002-2008 Monthly 

SJCB5 San Juan 
Capistrano San Juan Capistrano City Hall NON (gov) ABC SJC 1999-2008 Monthly 

LHC3A Laguna Hills Aliso Meadows1 NON (mfr) Control MNWD 1990-2008 Monthly 

LHC3B Laguna Hills Aliso Meadows2 NON (mfr) Control MNWD 1990-2008 Monthly 

MVH10 Mission Viejo Via Gaviota SFR Control MVH 2002-2008 Monthly 

MVH11 Mission Viejo Modesto SFR  Control MVH 2002-2008 Monthly 

MVH7 Mission Viejo Del Lago School SFR Control MVH 2002-2008 Monthly 

SJCP3 San Juan 
Capistrano Long Park NON (park) Control SJC 1999-2008 Monthly 

(mfr = multifamily residential    bus  = business   gov = government facility) 
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Outdoor water consumption could be expected to change annually, at least in the early part of 
the dry season, as a result of residual soil moisture from seasonal rainfall.  Evapotranspiration 
data was collected from the California Irrigation Management Information System for the 2007-
2008 calendar years are presented in Table D-8. 
 

Table D-8  Irvine Rainfall and Temperature Data 
Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Mean 
Evapotranspiration 2.18 2.49 3.67 4.71 5.18 5.87 6.29 6.17 4.57 3.66 2.59 2.25 49.63

 Jan-
07 

Feb-
07 

Mar-
07 

Apr-
07 

May-
07 

Jun-
07 

Jul-
07 Aug-07 Sep-

07 
Oct-
07 

Nov-
07 

Dec-
07  

Mean 
Evapotranspiration 3 2.56 4.19 4.3 5.69 6.25 6.6 6.33 5.02 3.98 2.25 2.15  

Departure from 
Normal    -9% 10% 6% 5% 3% 10%     

 Jan-
08 

Feb-
08 

Mar-
08 

Apr-
08 

May-
08 

Jun-
08 

Jul-
08       

Mean 
Evapotranspiration 2.21 2.48 3.67 5.03 4.81 6.4 6.27       

Departure from 
Normal    7% -7% 9% 0%       

 

Rain Season (Sept-May) Precipitation 
Air Temperature, Average/Min/Max for 
following May to Aug (equivalent to SEEP 
monitoring period) 

2003-2004 8.14 76.63 
2004-2005 28.07 77.87 
2005-2006 7.35 77.04 
2006-2007 4.04 79.88 
2007-2008 Not yet compiled 77.77 

 
Outdoor water need and consumption would also be expected to vary depending on a number 
of other site characteristics in addition to land use and irrigated area.  These factors include 
topography and soil type (which affect permeability and, if conditions are adverse, could cause 
more water wasted as runoff); and the type and age of the plant material (since new plantings 
require more watering than well-established ones).   Table D-9 lists the various assessment area 
site characteristics observed in the SEEP. 
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Table D-9– Assessment Area Site Characteristics  
Assessment 
Area  ID 

BMP 
Group 

Land Use 
Type Topography Soil Type 

Date of New 
Planting 

RSMB2 A NON (bus) Gentle slope Loam/clay - 
RSMB3 A NON (bus) Gentle slope Loam/clay - 
LWC6 A NON (mfr) Moderately sloping/terraced  clay - 
MVH8 A SFR Flat/gentle clay - 
MVH13 A SFR Terraced hillside clay - 
RSMB4 AB NON (bus) Gentle slope Loam/clay - 
AVP2 AB NON (park) Steep hills around flat fields Sand & clay - 
LFP7 AB NON (park) Flat/gentle clay - 
DPC1 AB NON (park) Gentle & moderate slopes Sandy loam - 
MVH8 AB NON (City) Gentle slope clay - 
MVH13 AB NON (City) Moderate to steep slopes clay - 
LNH15 AB SFR Gentle slope clay - 
MVH12 AB SFR Terraced hillside clay - 
LHC3C ABC NON (mfr) Moderate slope sandy May 2008 
SJCB5 ABC NON (gov) flat clay July 2008 
LHP6 ABC NON (park) Moderate slope clay May 2008 
LBP1 ABC NON (park) Steep hills around flat fields Sand & rock March 2008 
MVH12 ABC NON (City) Gentle to moderate slope clay April 2008 
MVH9 ABC NON  (City) Moderate to steep slopes clay April 2008 
MVH9 ABC SFR Terraced hillside clay Var. Oct 07- Apr 08 
LNH14 ABC SFR Terraced hillside clay Var. Oct 07-Apr 08 
LHC3A Control NON (mfr) Gentle slopes sandy - 
LHC3B A NON (mfr) Gentle slope Sand & rock - 
SJCP3 Control NON (park) flat clay - 
MVH11 Control SFR  Gentle slopes clay - 
MVH10 Control SFR Gentle slopes clay - 
MVH7 Control SFR Terraced hillside clay - 

mfr = multifamily residential    bus  = business   gov = government facility 
 
Water consumption data have been separated according to meter types (indoor/outdoor 
potable meters; outdoor-only reclaimed-water meters; and outdoor-only potable meters) in 
order to facilitate understanding of irrigation and runoff changes.  Raw water consumption data 
for each non-SFR meter (including those in SFR assessment areas) and each single-family-
residential meter received up to August 30, 2008 from the Retail Water Agencies is included in 
Appendix B.    Supplemental data and evaluation will be submitted prior to October 1, 2008.  
 
The PAEP for the SEEP established targets to reduce water consumption by an average of 7 to 
21% at SFR sites and an average of 5 to 15% at Non-SFR sites. 
 
In order to detect changes in water consumption, water meter data for the 2002-2008 years (2002 
through mid-2007 for pre-retrofit water consumption data and mid-2007 through mid-2008 for 
post-retrofit water consumption data) has been collected or requested to be examined for each 
assessment area. Not all participating water agencies were able to provide monthly 
consumption data. Implementation of SEEP BMPs commenced in September 2007 and were 
largely complete by May 2008. Thus the period of complete post-BMP installation data only 
occurs after May 2008. This report will present analysis of post-BMP water consumption for the 
brief period of post-installation available. Conclusions about the level of long term expected 
water savings based upon two months of post-installation history are speculative. It is highly 
desirable for additional follow-up analyses of water consumption once a longer history is 
available. 
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The monthly water consumption records from MNWD and SMWD were matched to 
participation records. Included participants fell into the following site assessment areas.  
 
Table D-10 Participants by Water Agency 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
The examination of water consumption will be divided into descriptive statistics that compare 
recent consumption of participants with all non-participants (i.e., the control group) and a more 
a formal statistical modeling of the entire 2002 to 2008 period to permit scientific inference.  
 
Descriptive Statistics of Water Consumption 
 
The water consumption analysis begins by examining participants from Santa Margarita Water 
District (SMWD). Examination of the descriptive statistics of water consumption leads to some 
suggestive observations. First, the participating customers appear to have a somewhat higher 
level of pre-participation mean consumption than non-participating (control) customers. (A 
statistical model will be used to formally test whether mean consumption between participants 
and controls is statistically and meaningfully different.) Second, mean consumption in both 
groups appears to fall from 2007 to 2008. Given that evapotranspiration was higher than normal 
in 2007 (about 7 percent higher at the CIMIS Irvine Station 75 in May-July 2007) and about 
normal in 2008, one would not be surprised to see a reduction in water consumption in 2008. 
The significance of these differences can also be tested in a statistical model. How does the 
water consumption of Moulton Niguel Water District Customers compare? 
 
Table D-11 Comparison of SFW Water Consumption (SMWD) 
Descriptive Statistics: Comparison of SFR Water Consumption, Control and Participants 
 
Santa Margarita Water District (SMWD) Participant 
Year 

Control 
SF-A 

June-July Mean 21.9 24.1 
June-July Std. Dev. 10.19 9.15 

2007 
 

Count 766 48 
June-July Mean 20.1 23.9 
June-July Std. Dev. 10.24 8.73 

2008 
 

Count 764 48 
 

Number of Participants by Water Agency 
Site SFR Participants 
MVH8 18 
MVH13 6 
SMWD Subtotal 24 
LNH14 10 
LNH15 19 
MVH9 11 
MVH12 10 
MVH13 6 
MNWD  Subtotal 56 
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The table below suggests that participating Moulton Niguel Water District customers, if 
anything, appear to have a somewhat lower level of pre-participation mean consumption as 
compared to non-participating (control) customers. And while July 2008 consumption is 
somewhat lower for most customers, the BMP-ABC type appears to have used more. This result 
should not be surprising as the new drought-tolerant plantings (contained in the “C” part of 
BMP-ABC) do require additional water to get established. Are any of these differences 
statistically meaningful? Answering this question will require a formal model. 
 
Table D-12 Comparison of SFR Water Consumption (MNWD) 

Descriptive Statistics: Comparison of SFR Water Consumption, Control and Participants 
Moulton Niguel Water District 

(MNWD) 
Participant 

Year 
Control 

SF-A SF-AB SF-ABC 
July Mean 21.7 18.3 20.5 20.1 

July Std. Dev. 11.81 7.60 10.88 6.56 2007 
 

Count 1,367 10 26 20 
July Mean 21.3 18.6 20.6 21.8 

July Std. Dev. 10.48 6.82 9.54 5.77 2008 
 

Count 1,276 10 26 20 
 
Statistical Models of Water Consumption 
 
Using the water consumption data, regression models were used to estimate mean consumption 
in pre- and post periods for participant and nonparticipant groups. A regression framework 
allows for (1) hypothesis testing within or across groups and (2) use of robust modeling 
techniques to identify and minimize the influence of spurious or outlying observations. 

Form of the Model The form of the model is specified to have a single common pre-intervention 
mean (µCommon) and to allow for tests of changes in this mean over time and across groups: 

Equation 1 

PostPartPostPartPostControlPostControlePartePartCommonti IIInConsumptio ,,,,Pr,Pr,, δδδμ ⋅+⋅+⋅+≡  

The indicator variable Ii, t takes on the value one to indicate that an observation comes from 
group i and the time period t (pre/post). Thus, the indicator variable IPart,Pre  takes on the value 
one for participants in the pre-period (2002-2007) and is zero otherwise.   
 
The parameter ePart Pr,δ  is the estimate of how consumption of participants in the pre-period 

differs from the common mean µCommon in the pre-period. The common intercept will, by 
construction, pick up the estimate of control group pre-period mean consumption, since the 
parameter ePart Pr,δ   absorbs any participant differences. The indicator variable I,Control,Post  takes on 
the value one for control customers in the post-period (June 2008 -July 2008); its parameter is 
interpreted as the estimated change to the pre-period mean consumption.  
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Model Results   
 
The results of the statistical models are presented below. SMWD participants do appear to have 
a statistically distinguishable and higher level of consumption in the pre-period—but less than 
10 percent higher (≈1.95 ccf). Though MNWD participating customers are characterized by 
having lower consumption in the pre-period, this difference is not statistically distinguishable at 
a 95 percent confidence level.  
 
Tests for changes in water consumption in the post-period (June –July 2008) are not statistically 
distinguishable at classical levels of significance. These results should be taken with a grain of 
salt given the very short post intervention period being analyzed.  Once a longer post-
installation consumption record is available, more sophisticated statistical modeling--that 
controls for weather and customer characteristics—would also provide more statistical power to 
distinguish small changes in consumption. 
 
Table D-13 Statistics Modeling of SMWD Participants 

 
Table D-14 Statistics Modeling of MNWD Participants 
Statistical Model:  Comparison of SFR Water Consumption, Control and MNWD MNWD 

Participants 
Monthly Consumption in ccf Coef. Std. Err t P>|t| 
Participant – Pre Difference -1.8276 1.438621 -1.27 0.204 
Participant – Post Difference 0.6875 1.756636 0.39 0.696 

Control– Post Difference -0.5119 0.320522 -1.6 0.11 
Common Intercept 21.8097 0.111581 195.46 0 

Number of obs = 10697 
F(  3, 10693) = 1.72 
Prob > F      = 0.1607 

R-squared     = 0.0005 
Adj R-squared = 0.0002 
Root MSE      = 10.733  

  

 
 
 

Statistical Model:  Comparison of SFR Water Consumption, Control and SMWD Participants 

Monthly Consumption in ccf Coef. Std. Err t P>|t| 
Participant – Pre Difference 1.9509 0.612591 3.18 0.001 
Participant – Post Difference 1.5590 1.57228 0.99 0.321 

Control– Post Difference -0.3501 0.394006 -0.89 0.374 
Common Intercept 20.4483 0.148712 137.5 0 

Number of obs = 5699 
F(  3,  5695) = 5.71 
Prob > F      = 0.0007 

R-squared     = 0.003 
Adj R-squared = 0.0025 
Root MSE      = 10.085 
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Flow and Conductivity Monitoring Results 
 
The PAEP for the SEEP established targets to reduce measured surface irrigation runoff by 10 to 
25% at retrofitted SFR assessment areas and by 5 to 25% at retrofitted Non-SFR assessment 
areas.  Because dry-weather flow may include subsurface seepage or groundwater in addition 
to surface irrigation flows, a related target to successfully estimate the proportion of surface 
versus subsurface seepage inputs at all the assessment areas was established. 
 
In order to detect changes in surface irrigation runoff, pre-retrofit and post-retrofit dry-weather 
storm drain flows and conductivity were measured continuously during the monitoring periods 
at the monitoring sites for each assessment area.   Collection of reliable flow and conductivity 
data during the pre-retrofit monitoring period was delayed at many sites by one or more 
problems including: incorrect or tardy deployment of sensors, debris clogs in weirs, flows too 
low to be measurable, vandalism, hypersensitivity, and ‘noise’ in sensor data.  These issues 
were rapidly addressed, and a full twelve (12) weeks of continuous flow and conductivity data 
were collected during the pre-retrofit monitoring period.  Fortunately, there was no unseasonal 
rainfall during the late-May to mid-August flow monitoring periods that would have further 
complicated the analysis.  As a verification measure, conductivity was also measured in the 
laboratory from grab samples.  
 
In the absence of mitigating BMPs, surface irrigation runoff has been shown in several earlier 
studies including the R3 study, to increase under hotter weather conditions when more 
irrigation tends to occur.  Weather data collected from NOAA records indicates that the 2007 
pre-retrofit and 2008 post-retrofit warm seasons for the SEEP will be compared in the Final 
SEEP Report to determine any correlations.  Based on the data from continuous flow sensors, 
graphs of the total flow in gallons per day and conductivity are plotted over the course of the 
pre- and post-monitoring periods (May through August 2007 and 2008), for each site, are 
included in Appendix C.    
 
Prior studies in the region have shown that dry weather storm drain flows may contain a 
significant proportion of groundwater in addition to surface runoff.  Conductivity has been 
utilized in several earlier studies as a useful marker in estimating the proportion of 
groundwater or seepage water in storm drains, in cases where the conductivity of the water 
used for irrigation is significantly different from that of the seepage water, and the proportion 
of one or the other in the storm drain is large.   Groundwater or seepage water, which may have 
elevated conductivity due to soil or geologic conditions, can enter storm drains through pipe or 
culvert joints or cracks, perforated subdrain systems, or unlined channel banks.  Conductivity 
may also be elevated in surface runoff compared to water supplies due to soil or intermittent 
pollutant conditions.  The site conductivity measured in the grab samples at the monitoring 
sites will be compared to the conductivity found in local potable and reclaimed water supplies 
in the Final SEEP Report to determine to what extent, if any, groundwater seepage is occurring 
in the assessment areas of the SEEP. 
 
Statistical Models of Inferred Runoff Height 
 
Using the runoff flow and site area data, regression models were used to estimate mean runoff 
height by site. A regression framework allows for (1) hypothesis testing within or across sites 
and (2) use of robust modeling techniques to identify and minimize the influence of spurious or 
outlying observations.  
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Form of the Model The form of the model is specified to have a single common pre-intervention 
mean (µCommon) and to allow for tests of changes in this mean over time and across groups: 

 

Equation 2 

...... ,,,,Pr,Pr,
, +⋅+⋅++⋅+≡ PostiPostiPostControlPostControleieiCommon

i

ti III
SiteArea

meRunoffVolu
δδδμ  

The indicator variable Ii, t takes on the value one to indicate that an observation comes from site i 
and the time period t (pre/post). Thus, the indicator variable I,i,Pre  takes on the value one for site 
i in the pre-period (2007) and is zero otherwise.  The parameter ei Pr,δ  is the estimate of how 

runoff of participants in the pre-period differs from the common mean µCommon  in the pre-
period. The common intercept will, by construction, pick up the estimate of control group pre-
period mean runoff, since the parameter ei Pr,δ   absorbs any differences in sites with customers 
participating in SEEP BMPs. The indicator variable I,Control,Post  takes on the value one for control 
customers in the post-period (May 2008 - August 2008); its parameter is interpreted as the 
estimated change to the pre-period mean runoff.  
 
Model Results: Comparison from  the Pre-Period to the Post-Period 
 
The results of the statistical models are presented below. The sites characterized as 
predominately single family residences (SFR) with participating residences appear to have 
statistically distinguishable levels of runoff height in the pre-period—all had lower levels of 
runoff than the control sites, except MVH9 which was higher in the pre-period. The sites 
characterized as non-SFR with participating customers differ from the available control sites.  
One may confidently conclude that even after adjusting for differences in site area, the control 
sites are not good matches to the sites with participating sites. This, in turn, implies that cross-
site comparisons in the post-period would be fraught with inferential risk.  
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Table D-14 Statistical Modeling of Runoff Flow for SFRs  

 

 

 

 

 

 

 

 

 

 

 

 

SEEP Statistical Model of Runoff Flow Height  
Predominately Single Family Residential (SFR) Sites 

Dependent Variable: Dry Day Runoff Height (in inches per unit area) (Height=Runoff 

Volume/Site Area) 

Site__Period Coef. Std. Err.     t P>|t| 

Intercept (Mean for 

Control Sites in 2007) 0.11154 0.00645 17.28 0 

LNH14_pre -0.09454 0.01251 -7.56 0 

LNH15_pre -0.02989 0.01475 -2.03 0.043 

MVH08_pre -0.04851 0.01124 -4.31 0 

MVH09_pre 0.53460 0.01151 46.44 0 

LNH14_post -0.04546 0.01248 -3.64 0 

LNH15_post -0.06972 0.01504 -4.63 0 

MVH08_post -0.08941 0.01147 -7.8 0 

MVH09_post -0.10489 0.01158 -9.06 0 

MVH13_post -0.08682 0.01210 -7.18 0 

SF_control_post -0.06803 0.00916 -7.43 0 

Number of obs 1854 

F( 10,  1843) 368.11 

Prob > F 0 

Adj R-sqrd 0.6646 

Root MSE 0.000052 
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Table D-15 Statistical Modeling of Runoff Flow for NON-SFRs 
SEEP Statistical Model of Runoff Flow Height  
NON-SFR Sites (Volume/Area,  in inches) 
Dependent Variable: Dry Day Runoff Height (in inches per unit area) 
(Height=Runoff Volume/Site Area) 
Site__Period Coef. Std. Err.      t P>|t| 
Intercept (Mean for 
Control Sites in 2007) 
 

0.18569 0.00101 15.3 0 

DPC1_pre -0.15580 0.00227 -5.73 0 

LBP1_pre -0.18071 0.00271 -5.55 0 

LFP7_pre -0.17869 0.00308 -4.84 0 

LHC3C_pre -0.18077 0.00274 -5.49 0 

LHP6_pre 2.28444 0.00275 69.35 0 

LWC6_pre -0.18464 0.00173 -8.87 0 

RSMB2_pre -0.18453 0.00150 -10.27 0 

RSMB3_pre -0.18077 0.00153 -9.87 0 

RSMB4_pre -0.17183 0.00155 -9.24 0 

DPC1_post -0.17469 0.00227 -6.4 0 

LBP1_post -0.15989 0.00271 -4.91 0 

LFP7_post -0.16727 0.00309 -4.51 0 

LHC3C_post -0.17991 0.00269 -5.58 0 

LHP6_post -0.10513 0.00270 -3.25 0.001 

LWC6_post -0.17758 0.00163 -9.07 0 

RSMB2_post -0.18367 0.00150 -10.23 0 

RSMB3_post -0.18309 0.00153 -10 0 

RSMB4_post -0.18531 0.00147 -10.5 0 

NON_control_post -0.15272 0.00200 -6.36 0 
Number of obs 3042 
F( 19,  3022) 339.18 
Prob > F 0 
Adj R-squared 0.6788 
Root MSE 0.000096  

 

Comparison of Runoff Height from the Pre-Period to the Post-Period   
 
All sites show statistically distinguishable reductions in runoff height. Control sites showed a 
6.8 and a 15 hundredths of an inch decline for SFR and Non-SFR respectively. All sites with 
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participants showed at least this decline or more with a single exception each. Though no 
formal tests are constructed across control/SEEP-Participant sites—for the good reason of a lack 
of comparability in the pre-period--this outcome is consistent with a hypothesis of a SEEP effect 
on runoff reduction. Clearly there are systematic forces that caused a decline in runoff from 
2007 to 2008—namely a difference in summer evapotranspiration, higher than normal in 2007 
(about 7 percent higher at the CIMIS Irvine Station 75 in May-July 2007) and about normal in 
2008.  
 
In general, the SEEP assessment areas represent only a small fraction of the watershed area for 
the major local creek systems into which the SEEP areas drain.  As such, even a dramatic 
decrease in dry-weather runoff rates and volumes would not be expected to affect beneficial use 
of the creeks, except perhaps on a very localized basis in a riparian channel immediately 
downstream of an MS4 outfall where a retrofitted SEEP area represented a large percentage of 
the contributory subdrainage.  Over time, consistently drier conditions along these localized 
riparian channels could cause a shift in the vegetative community composition and extent, or in 
the prevailing dry-weather water or groundwater depth and velocity, which could alter the 
aquatic and terrestrial wildlife and invertebrate populations.   

 
Habitat conditions just downstream of the SEEP assessment-area MS4 outfalls were not 
monitored as part of this study.  It is unlikely that measurable vegetative or fauna shifts would 
have occurred within the few months that were available for post-retrofit monitoring under the 
SEEP; and any such short-term shift would be difficult to distinguish from normal year-to-year 
weather-driven variability.     In any case, shifts toward drier conditions should normally be 
considered as movement in the right direction – i.e, toward a more natural state of affairs for the 
local environment.        
 
Water Quality Analyses Results 
 
The PAEP for the SEEP established targets to reduce nitrogen nutrient loading by an average of 
10 to 25% and phosphorus nutrient loading by an average of 5 to 12%.  Changes in nutrient 
concentrations were not expected to be statistically significant. 
 
In order to detect changes in nutrient loading, laboratory grab sampling and continuous flow 
monitoring data for the pre-retrofit (May through August 2007) and the post-retrofit (May 
through August 2008) dry-weather monitoring periods have been or will be collected and 
examined for all assessment areas.  Appendix D contains all of the laboratory results for the 
grab samples collected through August 2008.   
 
Analysis of Water Quality Indicators 
 
The detailed site-specific analysis of water quality indicators can be found in Appendix D. To 
derive some general findings of this analysis, a set of pre/post comparisons of means is 
presented.  Understanding that runoff volume was lower in 2008 than 2007, for both control and 
participant sites, is important.  
 
Two quick observations can be made about the changes in Table D-16 below.  First, is the large 
increase in coliform counts (not seen in Enterococcus.) Second is the decline in fertilizer 
signatures (Nitrogen and Ammonia), with most of this change appearing in participant sites.  It 
is hard to know the systemic causal forces for increases in bacteria counts (reduced flow, better 
breeding conditions, etc.).   
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Table D-16 Water Quality Results 
SEEP Water Quality Analysis 
Water Quality Grab Sample 
Indicator 

2007 
Mean 

2008 
Mean 

Percent 
Change Difference 

Std 
Error 

t-
statistic 

Total Coliform (cfu/100 ml) 16092 137507 755% 121415 9122 13.31 
Fecal Coliform (cfu/100ml) 6366 26701 319% 20334 3720 5.47 

Enterococcus (cfu/100ml) 21307 20187 -5% -1120 2471 -0.45 
Orthophosphate-P (mg/l) 0.5595 0.6437 15% 0.0842 0.0336 2.50 
Conductivity (µmhos/cm) 2264 2651 17% 387 144.7 2.68 

Total Nitrogen-N (mg/l) 9.8143 4.5559 -54% -5.2583 0.1868 -28.14 
Total Phosphorus (mg/l) 0.5964 0.6801 14% 0.0836 0.0350 2.39 

Dissolved Organic Carbon (mg/l) 19.9571 24.9237 25% 4.9666 1.8231 2.72 
Ammonia-N (mg/l) 3.2592 1.8646 -43% -1.3946 0.1320 -10.56 

Nitrate-N (mg/l) 6.5508 2.6803 -59% -3.8705 0.1038 -37.27 
 
Figure D-1 shows the variation by site, by year in the total coliform counts.   The majority of the 
SEEP areas showed an increase in total coliform counts increased during the 2008 monitoring 
period.  LHC3B had the highest count during the 2008 monitoring season. 
 
Figure D-1  Total Coliform Counts by Site 
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Figure D-2 shows the variation by site, by year in the total fecal coliform counts.   The majority 
of the SEEP areas showed an increase in total coliform counts increased during the 2008 
monitoring period.  Again, the LHC3B area was the highest value seen for both monitoring 
periods. 
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Figure D-2  Total Fecal Coliform Counts by Site 
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Figure D-3 shows the variation by site, by year in the total enterococcus counts.  There was a 
statistically significant decrease of approximately 5% in the total enterococcus counts observed 
between the 2007 and 2008 monitoring periods. 
 
Figure D-3  Total Enterococcus Counts by Site 
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Figure D-4 shows the variation by site, by year in the total nitrogen values.   The majority of the 
SEEP areas showed a statistically significant decrease (approximately 50%) in total nitrogen 
levels between the 2007 and 2008 monitoring periods.   
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Figure D-4  Total Nitrogen by Site 
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Figure D-5 shows the variation by site, by year in the total phosphorus values.   The overall 
mean total phosphorus values increased by approximately 14% between the 2007 and 2008 
monitoring periods.   
 
Figure D-5  Total Phosphorus by Site 
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Figure D-6 shows the variation by site, by year in the conductivity values.   The overall mean 
conductivity values increased by approximately 15% between the 2007 and 2008 monitoring 
periods.   
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Figure D-6  Conductivity by Site 
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All the receiving waters into which the SEEP study areas drain are designated for beneficial use 
for aquatic habitat.   Of the constituents measured under SEEP, nitrogen and phosphorus, as 
biostimulatory nutrients, are most closely linked to the aquatic habitat use.   As noted above, the 
SEEP assessment areas represent only a small fraction of the watershed area for the major local 
creek systems into which the SEEP areas drain.  Shifts in nutrient concentrations and loads from 
the SEEP areas would therefore be unlikely to significantly affect water quality conditions in the 
creeks, except perhaps on a very localized basis in a riparian channel immediately downstream 
of an MS4 outfall where a retrofitted SEEP area represented a large percentage of the 
contributory subdrainage.     
 
Receiving-water Water Quality Objectives (WQOs) are not directly applicable to water within 
storm drain pipes, and nutrient constituents were not measured at the creek outfalls below the 
SEEP monitoring sites.  However, comparison of the SEEP monitoring site data to 
biostimulatory nutrient objectives may be instructive.  The Basin Plan for the San Diego Region 
requires that “concentrations of nitrogen and phosphorus, by themselves or in combination 
with other nutrients, shall be maintained at levels below those which stimulate algae and 
emergent plant growth…..A desired goal in order to prevent plant nuisances in streams and 
other flowing waters appears to be 0.1 mg/L total P …natural ratios of nitrogen to phosphorus 
are to be determined by surveillance and monitoring and upheld.  If data are lacking, a ratio of 
N:P = 10:1 shall be used.”  .    
 
No individual Total P sample at any of the 23 SEEP monitoring sites met the 0.1 mg/L WQO 
goal during the 2007 pre-retrofit or the 2008 post-retrofit sampling period.  Although these Total 
P values represent significant exceedances of the WQO’s “desired goal”, the context deserves to 
be explored:  it should be noted that the “natural ratios” of nitrogen to phosphorus, as 
referenced in the Basin Plan WQO, have not been formally determined for south Orange 
County watersheds.  As noted above, local geology may be suspected as a significant source of 
phosphorus and nitrogen in some locations.  This perspective is supported by storm drain 
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outfall dry-weather monitoring data in south Orange County extending back into 2003 
(n>1,000). 

 
Bacteriological Analysis Result 
 
The PAEP for the SEEP established targets to reduce loading of fecal indicator bacteria (total 
coliform, fecal coliform, and Enterococcus) by an average of 10 to 25% at SFR areas and by an 
average of 5 to 25% at Non-SFR areas.  The relationship of fecal indicator bacteria to dissolved 
organic carbon concentration was also to be assessed, based on the idea that threshold DOC 
concentrations might drive increase or decrease in bacteria populations. 
 
In order to detect changes in fecal indicator bacteria loading, laboratory grab sampling and 
continuous flow monitoring data for the pre-retrofit (May through August 2007) and the post-
retrofit (May through August 2008) dry-weather monitoring periods have been collected and 
examined for all assessment areas.  Appendix D contains all of the laboratory results for the 
grab samples collected for this project.   
 
FIB in surface runoff may be derived from birds, decomposing organic debris, manures, wildlife 
or pets.  Previous studies have suggested that fecal indicator bacteria loading in storm drains 
may be effected by water temperature, sunlight exposure, nutrient content, mobilization or 
settling of sediment, and/or resident rodents or bats.  There were no known sewage leaks or 
spills into any of the SEEP systems, either before or during the SEEP study, and any seeping 
groundwater is typically expected to have low FIB due to filtration through soil.  These have 
been determined not to be contributing factors to the SEEP’s fecal indicator bacteria results. 
 
All the inland receiving waters downstream of the SEEP assessment areas are designated in the 
Basin Plan for beneficial use for REC-2 non-contact recreation. The sites within the San Juan 
Creek watershed are also designated for contact recreation (REC-1), with the remaining sites 
considered to have “potential” for REC-1 use.   The WQO for fecal coliform for inland surface 
receiving waters designated for REC-2 use states that “the average fecal coliform concentrations 
for any 30-day period shall not exceed 2,000/100 ml nor shall more than 10 percent of samples 
collected during any 30-day period exceed 4,000/100 ml.”  The objective for REC-1 use states 
that “the fecal coliform concentration, based on a minimum of not less than five samples for any 
30-day period, shall not exceed a log mean of 200/100 milliliters(ml), nor shall more than 10 
percent of total samples during any 30-day period exceed 400/100 ml.”   
 
WQOs for receiving waters are not directly applicable to water within storm drains, and 
bacteria concentrations at the local creeks were not measured as part of this study.   Most of the 
SEEP areas contribute only a small proportion of the water discharging into the local creeks, but 
understanding their incremental contributions may be important for future TMDL modeling.    
For the 2007 pre-retrofit and the 2008 post-retrofit monitoring period, the measurements at only 
one SEEP monitoring site (LBP1) met the REC-1 objective.   LBP1 is also the only one of the 
SEEP areas that historically discharged in close proximity to a heavily-used swimming beach.   
7 SEEP areas met the REC-2 objective in 2007.  None of the SEEP areas met the REC-2 objective 
in the 2008 monitoring period.   
 
As context for these findings, it is important to recognize that WQOs for Fecal Indicator Bacteria 
(FIB) concentrations relative to recreational use historically were developed through 
epidemiological studies at receiving water sites where contamination with human sewage was 
known or suspected, where bacteria concentrations were shown to be statistically directly 
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linked to human health risk.  The measured bacteria are not normally pathogenic, but may 
indicate the presence of other viral or bacterial pathogens.  None of the SEEP monitoring sites 
exhibited FIB concentrations in the 1,000,000+ range typically associated with sewage-
contaminated discharges, or outside the range commonly seen at storm drain outfalls 
throughout the region.  Except for downstream of LBP1, actual contact recreational use closely 
downstream of any of the SEEP areas is believed to be very rare.     
          
E. CONCLUSIONS AND RECOMMENDATIONS 
 
The general purpose of the SmarTimer/Edgescape Evaluation Project (SEEP) was to retrofit 
specific groups of “structural” landscape Best Management Practices (BMPs) to improve water 
use efficiency of landscape irrigation across a set of residential and non-residential sub-
watershed assessment areas in southern Orange County, California.  The general goals of the 
SEEP were as follows: 
 

1. Reduce the amount of water consumed for landscape irrigation; 
2. Reduce irrigation runoff; 
3. Contribute to achieving load reductions for bacteria and nutrients; 
4. Improve understanding of the proportional sources of low flow in the MS4; 
5. Improve understanding of bacteria population dynamics in the MS4; and 
6. Improve understanding of factors affecting participation rates in the retrofit 

program. 
 

The specific desired outcomes of the SEEP were: 
 

1. Retrofitting of SmarTimers, irrigation distribution system improvements, and 
turfgrass replacement BMPs at 10 to 30% of single-family residential (SFR) and at 
all targeted non-single family (non-SFR) sites within the selected sub-watershed 
assessment areas. 

2. Documentation of the relative effectiveness of the BMP retrofits on reducing 
water consumption rates by conducting field measurements and evaluating pre- 
and post-retrofit water sales volume, MS4 low flow rates and laboratory analyses 
of bacteria and nutrient loads. 

3. Assessment of the proportion of dry-weather irrigation-generated surface flows 
vs. subsurface seepage inputs to the MS4 through comparative analyses of shifts 
in electrical conductivity vs. flow rate;  

4. Assessment of the possible causal relationship of fecal indicator bacteria 
concentrations to dissolved organic carbon concentrations in runoff; and 

5 Assessment of the relative effectiveness of the proposed BMP implementation 
program in achieving high retrofit participation rates and other load reduction 
goals. 

 
In general, the SEEP was successful in gaining the desired amount of participants, reducing 
water consumption rates, decreasing urban runoff, and improving water quality.  Continuous 
flow monitoring and water quality sample collection was largely successful over a vastly 
variable geographic area and garnered valuable data.  Further, more robust, results from 
analyses of more water consumption data will be presented in a supplemental report to be 
submitted in October of 2008.  This report will present increased water consumption data and 
also present the finalized water quality and flow monitoring data.   
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SEEP Participation Rates 
 
For the SEEP, there was a total participation rate of 9.91% for the targeted SFR and NON-SFR 
groups.  This was just barely below the desired rate of the minimum 10% desired in the goals 
outlined above, but was on par with the previous BMP implementation studies that have been 
conducted in South Orange County, CA.  Additionally, the impact of the SEEP was greater than 
in these previous studies since not only were SmarTimers installed, but irrigation system 
improvements were made and both plant pallets were changed and edgescaping was redone.   
Water Consumption Analyses 
 
Due to the severely limited timeframe for post-retrofit water consumption data collection (i.e. 
less than one full year of monthly water consumption data) for this study, only a snapshot of 
the effects that the retrofit process had on both the SFR and NON-SFR project areas can be 
elucidated.   
 
Using the weather data—which show that the total mean evapotranspiration rate of 2007 was 
approximately 7% higher than that of the first part of 2008 (January—July)—along with the pre- 
and post-retrofit data that have been collected as of August 30, 2008, the following water 
savings have been presented: 
 

• The SFR participants in the Group A Santa Margarita Water District participants showed 
a statistically significantly higher rate of consumption during the pre-retrofit period 
(approximately 1.95ccf). 

• The SFR participants all groups (Groups A, AB, and ABC) of the Moulton Niguel Water 
District participants showed a slightly higher rate of consumption during the post-
retrofit period, but these results are not statistically significant at the 95% confidence 
level.  The Group ABC participants logically had the highest increase in post-retrofit 
water consumption as the new native or water-conserving plants that were recently 
planted required increased water consumption to become established before they help 
reduce landscaping water consumption. 

 
Runoff Flow Analyses 
 
Using the complete dataset from the 2007 pre- and 2008 post-retrofit dry weather monitoring 
periods, it was found that there was a statistically significant decrease in the levels of runoff in 
all of the SEEP areas, except for MVH9 which was higher in the pre-retrofit monitoring period.  
These results are on par with the previous BMP implementation studies that have been 
conducted in South Orange County, CA.   
 
Water Quality Analyses 
 
Comparing the pre- and post-retrofit monitoring period fecal indicator bacteria data, the 
following conclusions can be made: 
 

• The total coliform counts by site increased by approximately 755% from the 2007 mean 
counts to the 2008 mean counts. 

• The total fecal coliform counts by site increased by approximately 319% from the 2007 
mean counts to the 2008 mean counts. 
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• The Enterococcus counts by site decreased by approximately 5% from the 2007 mean 
counts to the 2008 mean counts. 

• The nitrogen species that are commonly associated with the use of fertilizer in urban 
areas (total nitrogen and ammonia) all decreased in the site areas that participated in the 
SEEP.  Total nitrogen decreased by 54%, ammonia decreased by 43%, and nitrate 
decreased by 59% from the 2007 to the 2008 monitoring periods. 

• The phosphorus species (total P and orthophosphate) increased overall—total 
phosphorus increased by 14% and orthophosphate increased by 15% from the 2007 to 
the 2008 monitoring periods. 

• Dissolved organic carbon (DOC) increased overall between the 2007 and the 2008 
monitoring periods by 25%. 

 
Recommendations 
 
The most important recommendation for future projects like the SEEP would be to ensure 
proper time to collect all post-retrofit data prior to final reporting is completed.  This allows for 
complete statistical analyses to be conducted and validated as well as enough time for the 
generation of robust discussions accompanying the data that is presented in the Final Report.  
The main constraint in this SEEP reporting process has been the lack of a complete post-retrofit 
water consumption database to allow for a month-by-month analyses.  A complete year of post-
retrofit data would allow for detailed identification of trends and patterns by site and by year.   
 
Additionally, future studies could allow for more data collection in the sense of the dry weather 
monitoring periods to get at least three (3) years of water quality, flow, and associated water 
consumption data.  The variability seen in this study and other studies between only two (2) 
years of data has been great and makes accurate analyses more difficult, and can lead to an 
incomplete picture of the overall effects of these implementation projects.   
 
Another recommendation would be to limit the number of monitoring areas to increase the 
similarity between SFR and NON-SFR participant and control groups within a smaller 
geographic area.  For example, the flow at the LBP1 was almost entirely comprise of seeping 
groundwater, while that of other areas such as RSMB2 and RSMB3 were almost entirely  
comprised of urban runoff.  With a limited number of more homogenous sampling locations, 
more complete data collection and analyses could be completed with less monetary and staffing 
resources, resulting in a more cost effective sampling and analyses program. 
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LIST OF ITEMS SUBMITTED 

ITEM DESCRIPTION SUBMITTED 
1 PLANS AND COMPLIANCE REQUIREMENTS 

1.1 GPS Information YES 
1.2 PAEP YES 
1.3 MP YES 
1.3 Monitoring Report YES 
1.4 QAPP YES 
1.6 CEQA YES 
1.7 Permits YES 
2 WORK TO BE PERFORMED BY GRANTEE 

2.1.1 Participation Agreements YES 
2.2.3 Assessment Area Locations and BMP Group Assignments YES 

2.3.6 
Sampling Station Locations; Sampling Station Photo Documentation;  
Baseline Flow, Water Quality, and Water Meter Data YES 

2.4.5 Performance Standards, Forms, Marketing and Training Materials YES 
2.5.8 BMP Photo Documentation and Program Participation Database YES 

2.6.5 
Sampling Station Photo Documentation; Post-Installation Flow,  
Water Quality and Water Meter Data YES 

2.7.2 Copy of Presentation and Meeting Materials YES 
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 TECHNICAL TERMS 
 
303(d) Listings – List of waterbodies that have been determined to be impaired.  Section 303(d) 
of the Clean Water Act requires states to establish a listing of all impaired waterbodies and rank 
those waterbodies according to priority for TMDL development.   
 
Areas of Special Biological Significance (ASBS) – A subset of state water quality protection 
areas that require special protection.  Waste will be discharged at a sufficient distance from 
these designated areas to maintain natural water quality conditions.   
 
Best Management Practices (BMPs) – Schedules of activities, prohibitions of practices, 
maintenance procedures, and other management practices to prevent or reduce the discharge of 
pollutants to waters of the United States.   BMPs also include treatment requirements, operating 
procedures and practice to control plant site runoff, spillage or leaks, sludge or waste disposal, 
or drainage from raw material storage.   
 
California Ocean Plan – A water quality control plan for ocean waters of California, created by 
the State Water Resources Control Board.  The California Ocean Plan establishes water quality 
objectives for California’s ocean waters and provides the basis for the regulation of wastes 
discharged into the State’s coastal waters 
 
Conductivity – A measure of the ability of water to pass an electrical current.  Conductivity in 
water is affected by the presence of inorganic dissolved solids. The more of these solids present, 
the higher the conductivity of the water.   
 
Constituents of Concern – High priority constituents  
 
Dissolved Organic Carbon – A broad classification for organic molecules of varied origin and 
composition within an aquatic system.  A high level of dissolved organic carbon can be an 
indicator of excess runoff.   
 
Dry Weather Flow – Nuisance runoff from landscaping or other water waste during dry 
weather. Dry weather flows do not include water from a precipitation event. 
 
Edgescaping – Replacement of a strip of turf around the edge of an area with drought tolerant 
vegetation to create a buffer zone between the lawn and concrete.  The idea is to prevent water 
from spraying onto hard surfaces to prevent runoff.   
 
Evapotranspiration – The quantity of water transpired (given off), retained in plant tissues, and 
evaporated from plant tissues and surrounding soil surface. Quantitatively, it is expressed in 
terms of depth of water per unit area during a specified period of time.  
 
Fecal Bacteria – Used to assess the microbiological quality of water because, although not 
typically disease causing, they are currently used as indicators correlated with the presence of 
several waterborne disease-causing organisms.  
 
Flux Rate – the amount that flows through a unit area per unit time 
 
Grab sample – A sample which is taken from a stream of flow on a one-time basis without 
consideration of the flow rate of the stream and without consideration of time 
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Low Precipitation Rate –  A low precipitation rate (amount of water applied to an irrigated 
area, usually expressed as inches per hour) can reduce runoff and erosion. 
 
Municipal Separate Storm Sewer System (MS4) – A conveyance or system of conveyances 
(including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, 
man-made channels or storm drains): 
1. Owned and operated by a state, city, town, borough, county, parish, district, association, or 

other public body (created by or pursuant to state law) having jurisdiction over disposal of 
sewage, industrial wastes, stormwater, or other wastes, including special districts under 
state law such as a sewer district, flood control district or drainage district, or similar entity, 
or an Indian tribe or an authorized Indian tribal organization, or a designated and approved 
management agency under section 208 of the Clean Water Act (CWA) that discharges to 
waters of the United States; 

2. Designed or used for collecting or conveying stormwater; 
3. Which is not a combined sewer; and 
4. Which is not part of a publicly owned treatment works (POTW). 
 
National Pollutant Discharge Elimination System (NPDES) – A national program under 
Section 402 of the Clean Water Act for regulation of discharges of pollutants from point sources 
to waters of the United States.  Discharges are illegal unless authorized by an NPDES permit.   
 
Nutrients – Elements like nitrogen and phosphorous that are essential to healthy plant life, but 
in excess are detrimental to water quality.  This project tests for nitrogen, phosphorous, 
dissolved organic carbon, ammonia, nitrate and orthophosphate.    
 
Rotating Sprinkler Nozzles – Rotating nozzles have multiple rotating streams that distribute 
water evenly and apply water slowly, allowing time for water to soak into the soil, reducing 
runoff and conserving water.  These nozzles also help save water by increased wind resistance 
and less misting.   
 
SmarTimer – A SmarTimer is an irrigation controller that uses information on weather, soil 
moisture, rain, wind, evaporation rates, plant transpiration rates and more  to determine when 
and when not to water, rather than watering on an owner-programmed set schedule.  
SmarTimers are more efficient than regular timers and can reduce water usage by 30% or more.   
 
Seepage– flow of a fluid through soil pores 
 
Surface Water Ambient Monitoring Program (SWAMP) – SWAMP is a statewide monitoring 
effort designed to assess the conditions of surface waters throughout the state of California. The 
program is administered by the State Water Board.  “Ambient” Monitoring refers to the 
collection of information about the status of the physical, chemical, and biological 
characteristics of the environment.   
 
Total Maximum Daily Load (TMDL) – A calculation of the maximum amount of a pollutant 
that a waterbody can receive and still meet water quality standards, and an allocation of that 
amount to the pollutant's sources. Water quality standards are set by the State of California. 
They identify the uses for each waterbody, for example, drinking water supply, contact 
recreation (swimming), non-contact recreation (fishing, nature enjoyment) and aquatic life 
support, and the scientific criteria to support that use. A TMDL is the sum of the allowable 
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loads of a single pollutant from all contributing point and nonpoint sources. The calculation 
must include a margin of safety to ensure that the waterbody can be used for the purposes the 
State has designated. The calculation must also account for seasonal variation in water quality 
(from federal Clean Water Act). 
 
Ultrasonic Doppler – relies on the Doppler effect to relate the frequency shifts of acoustic 
waves to the flow velocity. 
 
Wash-off coefficient – ratio between concentration in runoff and the total concentration in the 
catchment area 
 
Watershed – The geographic area draining into a river system, ocean or other body of water 
through a single outlet and includes the receiving waters.  Watersheds are usually bordered and 
separated from other watersheds by mountain ridges or other naturally elevated areas.    
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BMP IMPLEMENTATION DETAIL FOR SFRs 
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SFR BMP Implementation Detail 
Area of “B” 
Front Yard  

Area ID No. 
Final 
BMP 
Installed 

Total “A” 
controlled 
Irrigated 
Area, sq. ft.* 

Cost of 
“A” Irrig. Dist 

Impmts, sq. ft. 

Cost of 
“B” 

Area of 
New  “C” 
SEEP 
Planting 

Cost of 
“C” 

Date of New  
“C” 
Planting 

MVH8-City AB 60,984 $3,464  60,984 $9,692.00  0 0 - 
MVH8-0001 A 8096 $545  0 0 0 0 - 
MVH8-0002 A 2570 $495  0 0 0 0 - 
MVH8-0003 A 2629 $495  0 0 0 0 - 
MVH8-0004 A 2,433 $495  0 0 0 0 - 
MVH8-0005 A 3084 $495  0 0 0 0 - 
MVH8-0006 A 5608 $545  0 0 0 0 - 
MVH8-0007 A 3500 $495  0 0 0 0 - 
MVH8-0008 A 3,740 $495  0 0 0 0 - 
MVH8-0009 A 3696 $545  0 0 0 0 - 
MVH8-0010 A 732 $495  0 0 0 0 - 
MVH8-0011 A 660 $495  0 0 0 0 - 
MVH8-0012 A 300 $495  0 0 0 0 - 
MVH8-0013 A 6820 $495  0 0 0 0 - 
MVH8-0014 A 5357 $495  0 0 0 0 - 
MVH8-0015 A 3,408 $495  0 0 0 0 - 
MVH8-0016 A 1,425 $545  0 0 0 0 - 
MVH8-0017 A 1753 $495  0 0 0 0 - 
MVH8-0018 A 1302 $495  0 0 0 0 - 
MVH8-0019 A 3784 $495  0 0 0 0 - 
MVH8-0020 A 985 $495  0 0 0 0 - 
MVH8-0021 A 5282 $495  0 0 0 0 - 
MVH13-City AB 265,716 $7,418  265,716 $43,339  0 0 - 
MVH13-0001 A 881 $545  0 0 0 0 - 
MVH13-0002 A 2952 $545  0 0 0 0 - 
MVH13-0003 A 2647 $495  0 0 0 0 - 
MVH13-0004 A 1,429 $495  0 0 0 0 - 
MVH13-0005 A 2750 $495  0 0 0 0 - 
MVH13-0006 A 4004 $495  0 0 0 0 - 
MVH13-0007 A 5,185 $545  0 0 0 0 - 
MVH13-0008 A 7304 $545  0 0 0 0 - 
MVH13-0009 A 2326 $545  0 0 0 0 - 
MVH13-0010 A 3480 $545  0 0 0 0 - 
MVH13-0011 A 866 $495  0 0 0 0 - 
MVH13-0012 A 4,158 $545  0 0 0 0 - 
MVH13-0013 A 3747 $545  0 0 0 0 - 
MVH13-0014 A 1,372 $495  0 0 0 0 - 
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MVH12-City 
(improvement 
area is shared 
with MVH9) 

ABC 6,400 $1,582 
(40% of 
the total 
cost of the 
controller) 

6,400 $7,494 
(40% of 
total costs 
for the 
irrigation 
work on 
the 
project) 

6,400 $10,775 
(40% of 
total costs 
for the 
planting 
work for 
the 
project) 

4/28/2008 

MVH12-0001 AB 5,742 $495  2,610 $1,746  0 - - 
MVH12-0002 AB 1,650 $595  750 $963  0 - - 
MVH12-0003 AB 2,090 $545  950 $937  0 - - 
MVH12-0004 AB 865 $495  865 $1,342  0 - - 
MVH12-0005 AB 702 $495  702 $1,635  0 - - 
MVH12-0006 AB 1,382 $545  628 $803  0 - - 
MVH12-0007 AB 3,773 $545  1,715 $1,336  0 - - 
MVH12-0008 AB 1,905 $545  1,905 $1,427  0 - - 
MVH12-0009 AB 2,708 $545  1,231 $939  0 - - 
MVH12-0010 AB 1,640 $545  1,200 $1,348  0 - - 
MVH12-0011 AB 2,211 $495  1,005 $863  0 - - 
LNH15-0001 AB 5,342 $545  2,428 $1,502  0 - - 
LNH15-0002 AB 1,245 $495  566 $746  0 - - 
LNH15-0003 AB 750 $495  341 $822  0 - - 
LNH15-0005 AB 4,897 $545  2,226 $1,277  0 - - 
LNH15-0006 AB 763 $545  347 $1,006  0 - - 
LNH15-0007 AB 713 $495  324 $704  0 - - 
LNH15-0008 AB 704 $545  320 $1,379  0 - - 
LNH15-0009 AB 930 $545  423 $1,409  0 - - 
LNH15-0010 AB 957 $545  435 $1,483  0 - - 
LNH15-0011 AB 603 $495  274 $1,280  0 - - 
LNH15-0013 AB 592 $545  269 $1,041  0 - - 
LNH15-0014 AB 946 $495  430 $1,262  0 - - 
LNH15-0016 A 3747 $545  0 - 0 - - 
LNH15-0017 A 3784 $545  0 - 0 - - 
LNH15-0018 AB 715 $545  325 $1,516  0 - - 
LNH15-0019 A 4367 $545  0 - 0 - - 
LNH15-0020 AB 1,837 $545  835 $820  0 - - 
LNH15-0021 AB 928 $495  422 $848  0 - - 
LNH15-0022 A 4475 $545  0   0 - - 
MVH9-City ABC 9,600 $2,373 

(60% of 
the total 
cost of the 
controller) 

9,600 $11,241 
(60% of 
total costs 
for the 
irrigation 
work on 
the 
project) 

9,600 $16,163 
(60% of 
total costs 
for the 
planting 
work for 
the 
project) 

4/28/2008 

MVH9-001 ABC 1,036 $495  1,036  $1,214  82 $573  11/7/2007 
MVH9-002 ABC 4,811 $545  2,187 $1,212  170 $1,561  11/30/2007 
MVH9-003 ABC 1,509 $545  686 $804  170 $1,204  12/17/2007 
MVH9-004 ABC 2,985 $545  1,357 $1,389  225 $1,542  2/15/2008 
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MVH9-005 ABC 2,695 $545  1,225 $1,616  110 $768  11/30/2007 
MVH9-006 ABC 4,836 $545  2,198 $1,799  150 $1,253  2/15/2008 
MVH9-007 ABC 3,256 $595  1,480 $1,771  120 $592  12/5/2007 
MVH9-008 ABC 5,874 $545  2,670 $2,215  50 $424  12/20/2007 
MVH9-010 ABC 2,365 $545  1,075 $1,873  125 $948  2/15/2008 
MVH9-013 ABC 2,838 $545  1,290 $1,569  80 $545  1/2/2008 
MVH9-014 ABC 1,854 $545  1,854 $1,652  225 $1,407  5/22/2008 
LNH14-0001 ABC 2,816 $545  1,280 $1,469  235 $1,325  11/10/07 

LNH14-0002 ABC 1,940 $545  882 $1,294  155 $1,660  01/08/08 

LNH14-0003 ABC 1,500 $495  682 $523  344 $2,431  12/07/08 

LNH14-0004 ABC 3,300 $595  1,500 $1,653  250 $1,841  11/07/08 

LNH14-0005 ABC 1,463 $495  415 $1,147  165 $1,325  12/07/08 

LNH14-0006 ABC 1,375 $495  625 $867  75 $609  12/07/08 

LNH14-0007 ABC 4,400 $595  2,000 $1,216  75 $764  01/08/08 

LNH14-0008 AB 1,595 $545  725 $1,335  0 - - 

LNH14-0009 ABC 1,032 $545  469 $1,545  75 $589  03/08/08 

LNH14-00011 ABC 1,531 $495  696 $1,377  94 $736  03/08/08 

MVH11 Control               

MVH10 Control               

MVH7 Control               

*Back yard areas were not measured in the field.  Where back yard is also irrigated by the SmarTimer, back yard area (BYA) was 
assumed to be 120% of the front yard area (FYA) and areas added together (FYA + BYA) to determine Total Controlled Area).     
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SFR BMP Cost Summary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Area ID No. Final BMP Group 
Direct new BMP 
installation cost, 
labor & materials 

Average installation cost per 
square foot affected 

MVH8 A A = $7,330 A= $0.11/sf 
MVH13 A A= $10,645 A= $0.25/sf 

A = $5,845 A= $0.24/sf 
MVH12 AB 

B = $11,361 B = $0.84/sf 
A = $10,055 A= $0.26/sf 

LNH15 AB 
B = $17,095 B= $1.71/sf 
A = $5,995 A= $0.18/sf 
B = $17,114 B = $1.00/sf MVH9 ABC 
C = $10,817 C= $7.17/sf 
A = $5,350 A = $0.26/sf 
B = $12,426 B = $1.34/sf LNH14 ABC 
C = $11,280 C = $7.68/sf. Or $1.22/sf as 

front-yard storm BMP 
A= $45,220 A= $0.22/sf 
B= $57,996 B= $1.22/sf Totals 
C= $22,097 C= $7.43/sf 
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SFR Area Summary 

 
 

Area ID 
No. 

Final 
BMP 
Group 

Total 
Area 
within 
Drainage 
boundary, 
ac 

Total 
Irrigated 
Area 
within 
drainage 
boundary, 
ac 

SmarTimer 
coverage 
pre-existing 
SEEP, sq ft 
(non-SFR) 

New SEEP 
“A” 
SmarTimer 
coverage 
area, sq ft 

New SEEP 
“B” 
improvement 
area, sq. ft. 

New SEEP “C” 
improvement 
area, sq. ft. 

MVH8 A 56.1 20.8 None 

67,164 for sfr  
+ 61,000 sf 
for City 
project) 

61,000 (City-
owned 
slopes) 

- 

MVH13 A 38 21.7 4.4 ac (HOA) 
43,101 for sfr 
+ 265,716 for 
City project 

265,716 for 
City project 
(mostly on 
slopes) 

N/A 

MVH12 AB 13.8 5.6 1.4 ac (HOA) 
24,668 for sfr. 
+ 5,760 for 
City project 

13,561 for sfr 
+ 5,760 SF 
City project 

5,760 sf (City-
owned 
edgescape) 

LNH15 AB 13.05 2.9 0 38,295 sf 9,965 0 

MVH9 ABC 48.8 25.9 2.2 ac (HOA) 

34,059 for sfr 
+ 3,840 sf 
City owned 
edgescaping, 
if it included 
SmarTimer 

17,085 for 
SFR + 3,840 sf 
City owned 
edgescaping 

1,507 for SFR + 
3,840 sf City 
owned 
edgescaping 

LNH14 ABC 30.54 13.7 6.5 ac (HOA) 20,952 9,274 1,468 

MVH7 Control 29.5 11.2 0.81 (HOA) - - - 
MVH10 Control 16.7 4.3 0 - - - 
MVH11 Control 32.8 23 1.6 (HOA) - - - 

Subtotal SFR ac       5.2 1.1 0.1 

Subtotal City ac       7.7 7.7 0.2 

Totals (acres) 279.3 129.1 16.9 13.0 8.9 0.3 
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APPENDIX B 
 

WATER CONSUMPTION DATA 
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Pre- and Post-Retrofit Water Consumption Data Collected As of August 30, 2008 
Assessment 
Area  ID City Assessment 

Area  Name 
Land Use 
Type 

BMP 
Group 

Water 
Agency Time Period Frequency 

LWC6 Laguna Woods United 
Mutual 

NON 
(bus) A MNWD 1990-2008 Monthly 

MVH13 Mission Viejo Vista del 
Lago SFR A MVH 2002-2008 Annual 

MVH8 Mission Viejo Aguilar 
(J07P02) SFR A MVH 2002-2008 Annual 

RSMB2 Rancho Santa 
Margarita 

Business 
Park 1 

NON 
(bus) A SMWD 2002-2008 Monthly 

RSMB3 Rancho Santa 
Margarita 

Business 
Park 2 

NON 
(bus) A SMWD 2002-2008 Monthly 

AVP2 Aliso Viejo 

Iglesia Park 
(Low 
Income 
Area) 

NON 
(park) AB MNWD 1990-2008 Monthly 

DPC1 Dana Point Searidge NON 
(park) AB MNWD 1990-2008 Monthly 

LFP7 Lake Forest Pebble 
Creek Park 

NON 
(park) AB ETWD 2002-2008 Monthly 

LNH15 Laguna Niguel Village 
Niguel SFR AB MNWD 1990-2008 Monthly 

MVH12 Mission Viejo Destello SFR AB MVH 2002-2008 Monthly 

RSMB4 Rancho Santa 
Margarita 

Business 
Park 3 

NON 
(bus) AB SMWD 2002-2008 Monthly 

LBP1 Laguna Beach Riddle Park 
(ASBS) 

NON 
(park) ABC LBCWD 1998-2008 Bimonthly 

LHC3C Laguna Hills 
Aliso 
Meadows 3 
(L I A) 

NON 
(mfr) ABC MNWD 1990-2008 Monthly 

LHP6 Laguna Hills El Conejo 
Park 

NON 
(park) ABC MNWD 1990-2008 Monthly 

LNH14 Laguna Niguel Yosemite/El 
Acampo SFR ABC MNWD 1990-2008 Monthly 

MVH9 Mission Viejo Via Novena SFR ABC MVH 2002-2008 Monthly 

SJCB5 San Juan 
Capistrano 

San Juan 
Capistrano 
City Hall 

NON 
(gov) ABC SJC 1999-2008 Monthly 

LHC3A Laguna Hills Aliso 
Meadows1 

NON 
(mfr) Control MNWD 1990-2008 Monthly 

LHC3B Laguna Hills Aliso 
Meadows2 

NON 
(mfr) Control MNWD 1990-2008 Monthly 

MVH10 Mission Viejo Via Gaviota SFR Control MVH 2002-2008 Monthly 
MVH11 Mission Viejo Modesto SFR  Control MVH 2002-2008 Monthly 

MVH7 Mission Viejo Del Lago 
School SFR Control MVH 2002-2008 Monthly 

SJCP3 San Juan 
Capistrano Long Park NON 

(park) Control SJC 1999-2008 Monthly 

See Attached CD for Complete Water Consumption Database 
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APPENDIX C 
 

CONTINUOUS FLOW AND CONDUCTIVITY MONITORING DATA 
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SEEP Flow and 
Conductivity data, Daily - 

c_day by Site id_year  n Mean 95% CI SE SD    
 DPC1_2007  125 1339.7668 250.3940 2429.1396 550.3884 6153.5298    
 DPC1_2008  237 3242.2484 2725.9306 3758.5663 262.0814 4034.6921    
 LBP1_2007  125 3530.7701 2832.8818 4228.6584 352.5971 3942.1552    
 LBP1_2008  237 8769.8179 7439.1592 10100.4765 675.4384 10398.2419    
 LFP7_2007  125 833.9012 661.9747 1005.8276 86.8631 971.1593    
 LFP7_2008  237 2212.3091 1936.4540 2488.1642 140.0232 2155.6303    
 LHC3A_2007  125 823.2042 668.7121 977.6962 78.0546 872.6775    
 LHC3A_2008  237 7208.0002 6270.9927 8145.0078 475.6223 7322.1118    

 LHC3B_2007  125 
3525550.839

8 
2264794.782

5 
4786306.897
2 636977.1340 

7121620.858
6    

 LHC3B_2008  237 0.0000 - to - - -    
 LHC3C_2007  125 470.8822 359.7325 582.0320 56.1567 627.8508    
 LHC3C_2008  237 1454.7873 1167.2734 1742.3012 145.9412 2246.7365    
 LHP6_2007  125 1055.5434 845.5393 1265.5474 106.1012 1186.2479    
 LHP6_2008  237 2844.9792 2436.9676 3252.9908 207.1055 3188.3483    
 LNH14_2007  125 568.2543 411.3901 725.1185 79.2532 886.0773    
 LNH14_2008  237 2352.2541 2033.4569 2671.0513 161.8205 2491.1950    
 LNH15_2007  125 2064.4658 1743.4620 2385.4696 162.1821 1813.2509    
 LNH15_2008  237 4299.6439 3739.0041 4860.2836 284.5791 4381.0390    
 LWC6_2007  125 2687.7389 2166.1183 3209.3594 263.5406 2946.4732    
 LWC6_2008  237 6717.3675 5881.8331 7552.9018 424.1148 6529.1637    
 MVH07_2007  125 445.4377 339.9277 550.9477 53.3073 595.9934    
 MVH07_2008  237 1628.0937 1373.2247 1882.9627 129.3707 1991.6371    
 MVH08_2007  125 633.7895 434.5096 833.0694 100.6830 1125.6705    
 MVH08_2008  237 3494.9233 2835.7000 4154.1467 334.6198 5151.4065    
 MVH09_2007  125 353.3007 228.8298 477.7716 62.8870 703.0976    
 MVH09_2008  237 1175.1133 1006.3420 1343.8847 85.6678 1318.8393    
 MVH10_2007  125 449.9990 355.2136 544.7844 47.8888 535.4133    
 MVH10_2008  237 737.9831 560.5162 915.4500 90.0817 1386.7894    
 MVH11_2007  125 504.1130 103.8774 904.3486 202.2127 2260.8072    
 MVH11_2008  237 1166.5932 914.6653 1418.5211 127.8779 1968.6545    
 MVH12_2007  125 413.1882 318.5342 507.8421 47.8224 534.6711    
 MVH12_2008  237 1393.5905 1103.2903 1683.8907 147.3555 2268.5093    
 MVH13_2007  125 132.0915 93.1348 171.0482 19.6822 220.0542    
 MVH13_2008  237 1433.5606 995.1997 1871.9216 222.5107 3425.5090    
 RSMB2_2007  125 287.5785 228.0793 347.0777 30.0610 336.0925    
 RSMB2_2008  237 1803.8352 1559.3090 2048.3614 124.1208 1910.8150    
 RSMB3_2007  125 517.0448 398.2411 635.8485 60.0237 671.0855    
 RSMB3_2008  237 2331.7516 2043.7017 2619.8015 146.2133 2250.9249    
 RSMB4_2007  125 52.9329 37.3428 68.5229 7.8766 88.0634    
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 RSMB4_2008  237 119.4771 74.9949 163.9592 22.5790 347.5996    
 SJCP3_2007  125 0.4238 0.1044 0.7433 0.1614 1.8046    
 SJCP3_2008  237 537.7744 403.9438 671.6050 67.9320 1045.7999    
 SJCP5_2007  125 0.7057 -0.6911 2.1026 0.7057 7.8905    
 SJCP5_2008  237 0.0000 - to - - -    
                  
                  

 

SEEP Flow and 
Conductivity data, Daily - 

c_day by Site id_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 
 DPC1_2007  125 0 0 0 0 0 1453.424067 64531.12 1453.424067 
 DPC1_2008  237 0 0 0 0 3164.3307 6330.8745 17704.115 6330.8745 
 LBP1_2007  125 0 0 0 0 4326.2219 7187.646367 11583.558 7187.646367 
 LBP1_2008  237 0 0 0 0 0 20089.79633 27319.687 20089.79633 
 LFP7_2007  125 0 0 0 0 1121.6748 1763.5898 2842.027 1763.5898 
 LFP7_2008  237 0 0 3086.2838 0 3933.8253 4291.037533 5336.9483 4291.037533 
 LHC3A_2007  125 0 0 0 0 1288.8944 1577.652667 2814.2521 1577.652667 
 LHC3A_2008  237 0 0 0 0 12988.707 14184.60633 18420.14 14184.60633 
 LHC3B_2007  125 0 0 0 0 508.21851 927.1132533 18487855 927.1132533 
 LHC3B_2008  237 0 0 0 0 0 0 0 0 
 LHC3C_2007  125 0 0 0 0 544.49218 853.3838767 2282.1091 853.3838767 
 LHC3C_2008  237 0 0 0 0 0 3691.2654 9704.042 3691.2654 
 LHP6_2007  125 0 0 0 0 1913.7908 2111.404433 3015.3913 2111.404433 
 LHP6_2008  237 0 0 2702.9245 0 2778.5534 5187.369433 9106.5964 5187.369433 
 LNH14_2007  125 0 0 0 0 9.317479 1029.842333 4723.7675 1029.842333 
 LNH14_2008  237 0 0 2029.9641 0 3055.5746 4206.102967 8513.646 4206.102967 
 LNH15_2007  125 0 0 2792.0269 2445.0022 2883.1656 3029.545467 8030.692 3029.545467 
 LNH15_2008  237 0 0 3809.5376 0 7835.629 8316.918667 11290.715 8316.918667 
 LWC6_2007  125 0 0 0 0 4922.1973 5844.6676 7129.412 5844.6676 
 LWC6_2008  237 0 0 9299.866 0 10094.824 14215.059 15138.273 14215.059 
 MVH07_2007  125 0 0 0 0 269.7475 935.2623833 2285.7352 935.2623833 
 MVH07_2008  237 0 0 1193.0403 0 1706.2318 2425.451133 7287.1196 2425.451133 
 MVH08_2007  125 0 0 0 0 158.10748 477.6523133 3539.4013 477.6523133 
 MVH08_2008  237 0 0 0 0 3172.0119 4957.125167 25828.732 4957.125167 
 MVH09_2007  125 0 0 0 0 0 668.14808 6051.668 668.14808 
 MVH09_2008  237 0 0 1367.7668 0 1650.2178 1995.4189 8653.8646 1995.4189 
 MVH10_2007  125 0 0 90.989597 0 606.11336 847.19337 2152.7192 847.19337 
 MVH10_2008  237 0 0 0 0 0 816.29319 8751.2354 816.29319 
 MVH11_2007  125 0 0 0 0 138.97945 394.6034867 23932.598 394.6034867 
 MVH11_2008  237 0 0 414.9422 0 641.05142 1406.1001 8074.7667 1406.1001 
 MVH12_2007  125 0 0 0 0 400.3525 739.5855433 1890.1309 739.5855433 
 MVH12_2008  237 0 0 788.58712 0 1239.0389 2097.5367 16716.594 2097.5367 
 MVH13_2007  125 0 0 0 0 14.46816 249.1426767 1039.5908 249.1426767 
 MVH13_2008  237 0 0 91.35747 0 1006.4313 1587.797267 36861.697 1587.797267 
 RSMB2_2007  125 0 0 130.32537 0 312.09743 558.44942 1401.1893 558.44942 
 RSMB2_2008  237 0 0 2038.8078 0 2346.7348 3398.601567 7249.2938 3398.601567 
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 RSMB3_2007  125 0 0 49.029114 0 513.62841 864.2213533 2995.1225 864.2213533 
 RSMB3_2008  237 0 0 3638.646 0 3883.7036 4480.175567 5638.571 4480.175567 
 RSMB4_2007  125 0 0 0 0 17.464644 84.149647 404.98959 84.149647 
 RSMB4_2008  237 0 0 0 0 0 0 1585.0767 0 
 SJCP3_2007  125 0 0 0 0 0 0 19.16815 0 
 SJCP3_2008  237 0 0 206.52107 0 222.74703 795.6672533 10471.048 795.6672533 
 SJCP5_2007  125 0 0 0 0 0 0 88.217981 0 
 SJCP5_2008  237 0 0 0 0 0 0 0 0 
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Geotivity Dynamic Server Graph

Site: DPC1-2008 Address: 24662 Seacall Way, Dana Point, CA 92629

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow

1
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Geotivity Dynamic Server Graph

Site: LBP1-2008 Address: 612 N Coast Hwy, Laguna Beach, CA 92651

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow

2

0043970



Geotivity Dynamic Server Graph

Site: LFP7-2008 Address: Pebble Creek & Sunlight Creek, Lake Forest, CA 92630

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow

3
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Geotivity Dynamic Server Graph

Site: LHC3A-2008 Address: 25912 Via Lomas & Moulton Pkwy, Laguna Hills, CA 92653

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow

4
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Geotivity Dynamic Server Graph

Site: LHC3C-2008 Address: 25701 Via Lomas, Laguna Hills, CA 92653

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: LHP6-2008 Address: 25612 Creek Dr, Laguna Hills, CA 92653

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: LNH14-2008 Address: Yosemite & El Acampo, Laguna Niguel, CA 92677

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: LNH15-2008 Address: 27697 Moulton Pkwy, Laguna Niguel, CA 92677

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: LWC6-2008 Address: Avenida Sevilla & Medosa St, Laguna Hills, CA 92653

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:16:49, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow

© COPYRIGHT 2008, GEOTIVITY, INC.,  ALL RIGHTS RESERVED
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Geotivity Dynamic Server Graph

Site: MVH07-2008 Address: 27165 Entidad, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow

1
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Geotivity Dynamic Server Graph

Site: MVH08-2008 Address: 27356 Las Nieves, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: MVH09-2008 Address: Via Noveno, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: MVH10-2008 Address: 23070 Los Alisos Blvd, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: MVH11-2008 Address: Corner of Modesto Dr. & Trabuco Rd., Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: MVH12-2008 Address: Via Noveno, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow
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Geotivity Dynamic Server Graph

Site: MVH13-2008 Address: Vista Del Lago and Duende, Mission Viejo, CA 92691

Starting: 2008-07-01 0:0 PDT Ending: 2008-8-6 23:59 PDT

Project Local Time: 08:20:10, 06 Aug 2008

Sensor Graph Of Duration vs. Stage 1 Weir Height, Depth, V-Notch Flow

© COPYRIGHT 2008, GEOTIVITY, INC.,  ALL RIGHTS RESERVED

7

0043984



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

WATER QUALITY AND FECAL INDICATOR BACTERIA DATA 
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v2.11  

  Test   Describe - Comparative               
                      
     Total Coliform (cfu/100 ml) by Site_year             

  Performed by   T. 
Chesnutt           Date 27 August 2012 
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Total Coliform (cfu/100 ml) 

by Site_year  n Mean 95% CI SE SD    
 AVP2_2007  20 11,674.0 1,064.8 to 22,283.2 5,068.86 22,668.61    
 DPC1_2007  24 9,158.3 5,771.0 to 12,545.7 1,637.48 8,021.98    
 DPC1_2008  16 104,325.0 50,895.9 to 157,754.1 25,067.01 100,268.06    
 LBP1_2007  24 1,143.3 -96.7 to 2,383.4 599.44 2,936.64    
 LBP1_2008  20 71,920.0 -16.2 to 143,856.2 34,369.50 153,705.08    
 LFP7_2007  16 21,912.5 8,689.6 to 35,135.4 6,203.71 24,814.86    
 LHC3A_2007  24 12,227.5 2,873.2 to 21,581.8 4,521.90 22,152.70    
 LHC3A_2008  20 298,650.0 123,573.5 to 473,726.5 83,647.64 374,083.62    
 LHC3B_2007  24 47,875.0 11,365.3 to 84,384.7 17,649.00 86,462.07    
 LHC3B_2008  20 257,350.0 122,063.2 to 392,636.8 64,637.01 289,065.51    
 LHC3C_2008  20 119,550.0 43,391.8 to 195,708.2 36,386.70 162,726.27    
 LHP6_2007  24 907.1 281.6 to 1,532.6 302.37 1,481.30    
 LHP6_2008  20 65,550.0 42,020.3 to 89,079.7 11,241.95 50,275.53    
 LNH14_2007  30 23,314.0 11,221.2 to 35,406.8 5,912.69 32,385.13    
 LNH14_2008  20 98,085.0 18,527.7 to 177,642.3 38,010.72 169,989.09    
 LNH15_2007  30 28,086.7 11,688.4 to 44,485.0 8,017.83 43,915.49    
 LNH15_2008  20 225,450.0 149,424.3 to 301,475.7 36,323.36 162,443.02    
 LWC6_2007  24 4,610.4 931.3 to 8,289.5 1,778.49 8,712.81    
 LWC6_2008  20 117,300.0 71,523.1 to 163,076.9 21,871.17 97,810.83    
 MVH10_2007  6 9,466.7 3,202.8 to 15,730.5 2,436.76 5,968.81    
 MVH10_2008  20 183,140.0 77,185.4 to 289,094.6 50,622.75 226,391.82    
 MVH11_2007  19 36,178.9 22,846.9 to 49,511.0 6,345.82 27,660.79    
 MVH11_2008  20 172,600.0 95,639.8 to 249,560.2 36,769.87 164,439.85    
 MVH12_2007  24 2,841.7 663.9 to 5,019.5 1,052.76 5,157.43    
 MVH12_2008  20 175,250.0 65,181.2 to 285,318.8 52,588.42 235,182.54    
 MVH13_2007  24 8,663.8 -1,710.2 to 19,037.7 5,014.84 24,567.62    
 MVH13_2008  20 135,140.0 65,905.8 to 204,374.2 33,078.54 147,931.75    
 MVH7_2007  22 13,246.4 394.8 to 26,098.0 6,179.80 28,985.83    
 MVH7_2008  20 87,000.0 45,209.5 to 128,790.5 19,966.55 89,293.13    
 MVH8_2007  20 33,895.0 15,290.0 to 52,500.0 8,889.06 39,753.10    
 MVH8_2008  20 122,850.0 79,248.5 to 166,451.5 20,831.82 93,162.72    
 MVH9_2007  13 10,403.8 1,572.2 to 19,235.5 4,053.44 14,614.90    
 MVH9_2008  20 94,435.0 61,063.2 to 127,806.8 15,944.30 71,305.09    
 RSMB2_2007  7 1,129.3 -880.0 to 3,138.5 821.14 2,172.54    
 RSMB2_2008  20 108,500.0 72,462.3 to 144,537.7 17,218.03 77,001.37    
 RSMB3_2008  20 114,350.0 81,873.4 to 146,826.6 15,516.59 69,392.31    
 RSMB4_2007  5 6,780.0 831.4 to 12,728.6 2,142.52 4,790.82    
 RSMB4_2008  7 54,428.6 26,054.0 to 82,803.2 11,596.09 30,680.38    
 SC01_2008  13 80,000.0 45,735.1 to 114,264.9 15,726.43 56,702.44    
 SC02_2008  12 110,000.0 80,695.2 to 139,304.8 13,314.38 46,122.37    
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Total Coliform (cfu/100 ml) 

by Site_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 
 AVP2_2007  20 210 741.7 3,000.0 800.0 to 6,000.0 6,583.3 85,000 5,841.7 
 DPC1_2007  24 100 1,416.7 8,500.0 2,000.0 to 14,000.0 15,166.7 25,000 13,750.0 
 DPC1_2008  16 1,800 23,916.7 68,500.0 21,000.0 to 180,000.0 171,666.7 370,000 147,750.0 
 LBP1_2007  24 10 141.7 290.0 200.0 to 830.0 870.8 14,600 729.2 
 LBP1_2008  20 900 2,141.7 29,500.0 2,200.0 to 60,000.0 64,666.7 700,000 62,525.0 
 LFP7_2007  16 2,000 3,000.0 15,000.0 3,000.0 to 35,000.0 33,333.3 86,000 30,333.3 
 LHC3A_2007  24 160 983.3 3,200.0 1,100.0 to 9,300.0 10,875.0 86,000 9,891.7 
 LHC3A_2008  20 40,000 90,000.0 146,500.0 90,000.0 to 270,000.0 270,000.0 1,400,000 180,000.0 
 LHC3B_2007  24 300 3,375.0 6,150.0 3,900.0 to 28,000.0 49,000.0 310,000 45,625.0 
 LHC3B_2008  20 12,000 74,166.7 109,500.0 80,000.0 to 310,000.0 368,333.3 1,120,000 294,166.7 
 LHC3C_2008  20 20,000 44,166.7 80,000.0 50,000.0 to 90,000.0 107,500.0 740,000 63,333.3 
 LHP6_2007  24 50 141.7 300.0 200.0 to 800.0 916.7 6,000 775.0 
 LHP6_2008  20 20,000 30,000.0 55,000.0 30,000.0 to 80,000.0 85,833.3 180,000 55,833.3 
 LNH14_2007  30 220 2,000.0 5,700.0 3,000.0 to 16,000.0 43,666.7 110,000 41,666.7 
 LNH14_2008  20 1,700 9,250.0 33,500.0 11,000.0 to 90,000.0 130,833.3 750,000 121,583.3 
 LNH15_2007  30 200 3,000.0 9,050.0 3,100.0 to 21,000.0 31,333.3 180,000 28,333.3 
 LNH15_2008  20 60,000 130,000.0 170,000.0 130,000.0 to 290,000.0 290,000.0 740,000 160,000.0 
 LWC6_2007  24 110 342.5 1,200.0 500.0 to 4,000.0 4,933.3 39,000 4,590.8 
 LWC6_2008  20 1,000 44,166.7 110,000.0 50,000.0 to 140,000.0 146,416.7 420,000 102,250.0 
 MVH10_2007  6 2,800 2,983.3 10,000.0 2,800.0 to 16,000.0 15,083.3 16,000 12,100.0 
 MVH10_2008  20 29,800 80,000.0 115,000.0 80,000.0 to 150,000.0 161,666.7 970,000 81,666.7 
 MVH11_2007  19 3,000 16,000.0 29,000.0 15,000.0 to 49,000.0 48,833.3 112,000 32,833.3 
 MVH11_2008  20 40,000 60,000.0 120,000.0 60,000.0 to 190,000.0 225,000.0 700,000 165,000.0 
 MVH12_2007  24 100 800.0 1,600.0 800.0 to 2,200.0 2,316.7 26,000 1,516.7 
 MVH12_2008  20 20,000 54,750.0 110,000.0 60,000.0 to 140,000.0 145,833.3 910,000 91,083.3 
 MVH13_2007  24 20 566.7 1,800.0 800.0 to 3,000.0 4,633.3 120,000 4,066.7 
 MVH13_2008  20 10,800 22,000.0 80,000.0 29,000.0 to 210,000.0 215,833.3 520,000 193,833.3 
 MVH7_2007  22 200 993.3 3,000.0 1,000.0 to 12,000.0 12,083.3 123,000 11,090.0 
 MVH7_2008  20 12,000 32,916.7 60,000.0 37,000.0 to 91,000.0 119,583.3 420,000 86,666.7 
 MVH8_2007  20 2,000 9,083.3 14,200.0 9,200.0 to 53,000.0 58,250.0 154,000 49,166.7 
 MVH8_2008  20 20,000 64,166.7 110,000.0 70,000.0 to 140,000.0 145,833.3 390,000 81,666.7 
 MVH9_2007  13 400 1,900.0 4,000.0 1,700.0 to 20,000.0 13,333.3 52,000 11,433.3 
 MVH9_2008  20 2,700 40,000.0 85,000.0 40,000.0 to 140,000.0 140,000.0 310,000 100,000.0 
 RSMB2_2007  7 30 95.8 200.0 30.0 to 6,000.0 900.0 6,000 804.2 
 RSMB2_2008  20 30,000 54,166.7 75,000.0 60,000.0 to 130,000.0 135,833.3 340,000 81,666.7 
 RSMB3_2008  20 20,000 70,000.0 100,000.0 70,000.0 to 160,000.0 160,000.0 310,000 90,000.0 
 RSMB4_2007  5 1,800 2,000.0 8,000.0 - to - 10,333.3 13,000 8,333.3 
 RSMB4_2008  7 4,000 37,500.0 60,000.0 4,000.0 to 100,000.0 70,000.0 100,000 32,500.0 
 SC01_2008  13 1,000 40,000.0 70,000.0 20,000.0 to 140,000.0 120,000.0 190,000 80,000.0 
 SC02_2008  12 60,000 74,166.7 105,000.0 70,000.0 to 130,000.0 125,833.3 210,000 51,666.7 
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v2.11  

Test   Describe - Comparative               
                    
   Fecal Coliform (cfu/100ml) by Site_year             

Performed by   T. 
Chesnutt           Date 27 August 2012 

                   
                   

                   
 
                    
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   

SEEP Grab Sample ‐ Total Entrococcos (cfu/100ml)‐ Past (2007) and Post (2008) by Site
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Fecal Coliform (cfu/100ml) 
by Site_year  n Mean 95% CI SE SD    
AVP2_2007  20 7,110.0 620.6 to 13,599.4 3,100.51 13,865.90    
DPC1_2007  24 2,533.3 972.0 to 4,094.7 754.76 3,697.55    
DPC1_2008  15 7,288.7 2,684.4 to 11,892.9 2,146.72 8,314.21    
LBP1_2007  23 95.0 9.5 to 180.5 41.23 197.74    
LBP1_2008  20 38,797.5 -28,737.4 to 106,332.4 32,266.66 144,300.87    
LFP7_2007  16 4,675.0 561.8 to 8,788.2 1,929.76 7,719.02    

LHC3A_2007  24 1,971.7 767.6 to 3,175.7 582.04 2,851.39    
LHC3A_2008  20 80,400.0 -13,030.7 to 173,830.7 44,639.10 199,632.14    
LHC3B_2007  24 9,216.3 1,356.5 to 17,076.0 3,799.46 18,613.49    
LHC3B_2008  20 78,930.0 8,936.9 to 148,923.1 33,441.16 149,553.41    
LHC3C_2008  20 7,720.0 4,605.7 to 10,834.3 1,487.93 6,654.21    

LHP6_2007  24 370.4 193.3 to 547.5 85.63 419.48    
LHP6_2008  20 12,355.0 3,614.8 to 21,095.2 4,175.87 18,675.05    

LNH14_2007  30 17,855.7 685.5 to 35,025.9 8,395.25 45,982.69    
LNH14_2008  20 7,033.5 834.7 to 13,232.3 2,961.65 13,244.90    
LNH15_2007  30 15,173.3 6,780.5 to 23,566.2 4,103.63 22,476.52    
LNH15_2008  20 23,800.0 14,597.9 to 33,002.1 4,396.55 19,661.99    
LWC6_2007  24 1,742.9 833.7 to 2,652.1 439.51 2,153.14    
LWC6_2008  20 13,825.0 8,184.1 to 19,465.9 2,695.11 12,052.90    

MVH10_2007  6 1,650.0 256.6 to 3,043.4 542.06 1,327.78    
MVH10_2008  20 19,050.0 10,826.1 to 27,273.9 3,929.19 17,571.88    
MVH11_2007  19 11,821.1 5,291.4 to 18,350.7 3,108.00 13,547.47    
MVH11_2008  20 27,945.0 14,478.3 to 41,411.7 6,434.08 28,774.06    
MVH12_2007  24 395.8 211.7 to 579.9 88.99 435.97    
MVH12_2008  20 24,430.0 11,548.8 to 37,311.2 6,154.35 27,523.08    
MVH13_2007  24 3,443.9 1,577.6 to 5,310.2 902.18 4,419.76    
MVH13_2008  20 17,412.0 5,555.3 to 29,268.7 5,664.85 25,334.00    
MVH7_2007  22 11,235.5 3,693.5 to 18,777.4 3,626.62 17,010.36    
MVH7_2008  20 18,037.0 5,328.2 to 30,745.8 6,071.99 27,154.76    
MVH8_2007  19 10,073.7 3,397.3 to 16,750.1 3,177.84 13,851.87    
MVH8_2008  20 30,727.5 13,713.4 to 47,741.6 8,128.97 36,353.88    
MVH9_2007  13 2,253.8 638.3 to 3,869.4 741.50 2,673.52    
MVH9_2008  20 20,440.5 13,348.9 to 27,532.1 3,388.22 15,152.59    

RSMB2_2007  6 1,573.3 -496.4 to 3,643.1 805.17 1,972.24    
RSMB2_2008  20 26,980.0 13,926.6 to 40,033.4 6,236.63 27,891.08    
RSMB3_2008  20 26,180.0 17,268.0 to 35,092.0 4,257.97 19,042.21    
RSMB4_2007  5 1,220.0 179.7 to 2,260.3 374.70 837.85    
RSMB4_2008  7 4,128.6 1,285.7 to 6,971.5 1,161.84 3,073.93    

SC01_2008  12 18,500.0 9,070.1 to 27,929.9 4,284.40 14,841.59    
SC02_2008  12 38,750.0 9,875.3 to 67,624.7 13,118.99 45,445.52    
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Fecal Coliform (cfu/100ml) 
by Site_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 
AVP2_2007  20 100 941.7 2,700.0 1,000.0 to 8,000.0 8,233.3 62,800 7,291.7 
DPC1_2007  24 200 741.7 1,150.0 800.0 to 2,600.0 2,600.0 16,300 1,858.3 
DPC1_2008  15 30 511.7 4,000.0 500.0 to 14,000.0 14,000.0 26,000 13,488.3 
LBP1_2007  23 3 11.7 30.0 20.0 to 80.0 96.7 960 85.0 
LBP1_2008  20 30 141.7 315.0 200.0 to 7,000.0 8,575.0 650,000 8,433.3 
LFP7_2007  16 100 800.0 2,250.0 800.0 to 6,300.0 5,758.3 32,000 4,958.3 

LHC3A_2007  24 60 200.0 505.0 200.0 to 2,500.0 2,616.7 11,000 2,416.7 
LHC3A_2008  20 2,000 11,000.0 16,500.0 11,000.0 to 43,000.0 46,500.0 900,000 35,500.0 
LHC3B_2007  24 10 390.0 1,700.0 600.0 to 7,200.0 9,416.7 82,100 9,026.7 
LHC3B_2008  20 200 9,416.7 31,000.0 10,000.0 to 68,000.0 92,500.0 670,000 83,083.3 
LHC3C_2008  20 1,000 2,416.7 5,500.0 3,000.0 to 10,000.0 10,583.3 29,000 8,166.7 

LHP6_2007  24 10 74.2 190.0 80.0 to 520.0 625.0 1,280 550.8 
LHP6_2008  20 400 1,825.0 8,500.0 2,000.0 to 14,000.0 14,583.3 85,000 12,758.3 

LNH14_2007  30 80 2,083.3 5,800.0 4,000.0 to 9,000.0 12,333.3 250,000 10,250.0 
LNH14_2008  20 90 341.7 1,700.0 400.0 to 5,000.0 5,058.3 50,000 4,716.7 
LNH15_2007  30 500 2,275.0 6,400.0 3,200.0 to 9,400.0 16,166.7 86,000 13,891.7 
LNH15_2008  20 2,800 8,133.3 19,400.0 8,600.0 to 34,000.0 35,750.0 74,000 27,616.7 
LWC6_2007  24 10 141.7 800.0 200.0 to 2,700.0 2,816.7 7,000 2,675.0 
LWC6_2008  20 400 9,041.7 11,000.0 9,100.0 to 16,700.0 18,041.7 54,000 9,000.0 

MVH10_2007  6 100 833.3 1,450.0 100.0 to 4,000.0 2,166.7 4,000 1,333.3 
MVH10_2008  20 1,100 8,300.0 13,000.0 9,000.0 to 22,000.0 27,250.0 71,000 18,950.0 
MVH11_2007  19 1,600 3,333.3 8,000.0 3,100.0 to 14,000.0 13,833.3 61,000 10,500.0 
MVH11_2008  20 2,100 11,000.0 19,000.0 11,000.0 to 32,000.0 37,833.3 130,000 26,833.3 
MVH12_2007  24 30 100.0 300.0 100.0 to 400.0 417.5 1,900 317.5 
MVH12_2008  20 2,100 10,016.7 15,500.0 12,000.0 to 22,000.0 30,166.7 120,000 20,150.0 
MVH13_2007  24 4 183.3 1,700.0 300.0 to 5,400.0 5,750.0 19,000 5,566.7 
MVH13_2008  20 90 1,766.7 9,800.0 2,000.0 to 25,000.0 26,166.7 110,000 24,400.0 
MVH7_2007  22 80 1,250.0 3,900.0 1,300.0 to 10,000.0 10,166.7 62,000 8,916.7 
MVH7_2008  20 80 1,533.3 8,700.0 2,000.0 to 21,000.0 22,166.7 120,000 20,633.3 
MVH8_2007  19 600 3,000.0 3,300.0 3,000.0 to 14,300.0 13,583.3 57,000 10,583.3 
MVH8_2008  20 100 4,250.0 19,000.0 6,000.0 to 31,000.0 40,916.7 130,000 36,666.7 
MVH9_2007  13 100 633.3 1,600.0 300.0 to 3,100.0 2,300.0 9,000 1,666.7 
MVH9_2008  20 110 8,416.7 18,500.0 9,000.0 to 27,000.0 30,500.0 52,000 22,083.3 

RSMB2_2007  6 10 28.3 1,050.0 10.0 to 5,000.0 2,525.0 5,000 2,496.7 
RSMB2_2008  20 1,100 6,658.3 19,000.0 8,000.0 to 30,000.0 37,000.0 110,000 30,341.7 
RSMB3_2008  20 600 10,750.0 25,000.0 16,000.0 to 37,000.0 37,583.3 68,000 26,833.3 
RSMB4_2007  5 400 466.7 1,000.0 - to - 2,066.7 2,200 1,600.0 
RSMB4_2008  7 500 1,233.3 4,000.0 500.0 to 9,000.0 6,000.0 9,000 4,766.7 

SC01_2008  12 2,000 5,416.7 16,000.0 5,000.0 to 32,000.0 29,916.7 49,000 24,500.0 
SC02_2008  12 6,000 13,666.7 23,500.0 12,000.0 to 47,000.0 44,083.3 170,000 30,416.7 
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  Performed by   T. 
Chesnutt           Date 27 August 2012 

                     
                     

                     

  
 
                    

                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     

0043992



 
Enterococcus (cfu/100ml) 

by Site_year  n Mean 95% CI SE SD    
 AVP2_2007  20 52,790.0 23,472.4 to 82,107.6 14,007.30 62,642.54    
 DPC1_2007  24 7,475.0 5,265.7 to 9,684.3 1,067.98 5,232.03    
 DPC1_2008  16 12,881.3 6,677.4 to 19,085.1 2,910.64 11,642.57    
 LBP1_2007  24 299.0 149.5 to 448.4 72.23 353.83    
 LBP1_2008  20 7,757.5 288.9 to 15,226.1 3,568.34 15,958.08    
 LFP7_2007  16 26,660.6 14,260.5 to 39,060.8 5,817.71 23,270.83    
 LHC3A_2007  24 9,578.3 3,357.5 to 15,799.1 3,007.17 14,732.05    
 LHC3A_2008  20 38,710.0 8,624.7 to 68,795.3 14,374.10 64,282.91    
 LHC3B_2007  24 23,595.8 9,903.2 to 37,288.5 6,619.10 32,426.83    
 LHC3B_2008  20 47,700.0 -1,485.7 to 96,885.7 23,499.82 105,094.41    
 LHC3C_2008  20 13,130.0 8,210.0 to 18,050.0 2,350.66 10,512.45    
 LHP6_2007  24 1,865.0 799.8 to 2,930.2 514.91 2,522.52    
 LHP6_2008  20 11,525.0 8,241.0 to 14,809.0 1,569.02 7,016.89    
 LNH14_2007  30 33,770.0 20,541.6 to 46,998.4 6,467.92 35,426.24    
 LNH14_2008  20 10,732.5 4,199.4 to 17,265.6 3,121.38 13,959.22    
 LNH15_2007  30 33,503.3 21,635.7 to 45,371.0 5,802.61 31,782.21    
 LNH15_2008  20 28,050.0 18,523.1 to 37,576.9 4,551.73 20,355.98    
 LWC6_2007  24 8,865.4 -1,601.8 to 19,332.6 5,059.91 24,788.38    
 LWC6_2008  20 23,890.0 12,605.3 to 35,174.7 5,391.56 24,111.80    
 MVH10_2007  6 43,666.7 -10,607.2 to 97,940.5 21,113.45 51,717.18    
 MVH10_2008  20 20,335.0 12,652.4 to 28,017.6 3,670.56 16,415.25    
 MVH11_2007  19 31,273.7 20,521.2 to 42,026.2 5,117.99 22,308.79    
 MVH11_2008  20 22,165.0 14,864.2 to 29,465.8 3,488.15 15,599.50    
 MVH12_2007  24 2,511.3 886.6 to 4,135.9 785.37 3,847.53    
 MVH12_2008  20 19,375.0 12,478.1 to 26,271.9 3,295.16 14,736.42    
 MVH13_2007  24 12,525.0 8,163.2 to 16,886.8 2,108.52 10,329.58    
 MVH13_2008  20 9,780.0 4,486.2 to 15,073.8 2,529.28 11,311.27    
 MVH7_2007  22 44,890.9 15,780.3 to 74,001.5 13,998.10 65,656.91    
 MVH7_2008  20 20,703.0 9,432.8 to 31,973.2 5,384.67 24,080.96    
 MVH8_2007  20 43,500.0 18,533.5 to 68,466.5 11,928.41 53,345.49    
 MVH8_2008  20 19,105.0 8,867.5 to 29,342.5 4,891.26 21,874.39    
 MVH9_2007  13 11,061.5 7,402.5 to 14,720.6 1,679.38 6,055.10    
 MVH9_2008  20 24,440.0 14,278.9 to 34,601.1 4,854.77 21,711.18    
 RSMB2_2007  7 17,150.0 -17,514.9 to 51,814.9 14,166.80 37,481.83    
 RSMB2_2008  20 16,505.0 11,041.7 to 21,968.3 2,610.26 11,673.43    
 RSMB3_2008  19 17,473.7 6,915.3 to 28,032.0 5,025.58 21,906.01    
 RSMB4_2007  5 3,460.0 -3,866.7 to 10,786.7 2,638.86 5,900.68    
 RSMB4_2008  7 7,300.0 1,553.8 to 13,046.2 2,348.35 6,213.16    
 SC01_2008  13 15,461.5 9,816.3 to 21,106.7 2,590.95 9,341.80    
 SC02_2008  12 28,666.7 12,042.2 to 45,291.1 7,553.18 26,164.98    

0043993



 
Enterococcus (cfu/100ml) 

by Site_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 
 AVP2_2007  20 1,000 15,458.3 39,000.0 17,500.0 to 53,000.0 61,166.7 280,000 45,708.3 
 DPC1_2007  24 1,000 4,000.0 6,500.0 4,000.0 to 9,600.0 9,833.3 23,000 5,833.3 
 DPC1_2008  16 20 1,041.7 8,950.0 1,000.0 to 22,000.0 21,166.7 36,000 20,125.0 
 LBP1_2007  24 10 42.1 145.0 45.0 to 500.0 511.7 1,200 469.6 
 LBP1_2008  20 90 375.8 1,000.0 440.0 to 6,700.0 8,158.3 70,000 7,782.5 
 LFP7_2007  16 450 6,166.7 21,000.0 6,000.0 to 48,000.0 47,583.3 62,000 41,416.7 
 LHC3A_2007  24 100 1,000.0 4,500.0 1,000.0 to 12,000.0 12,000.0 62,000 11,000.0 
 LHC3A_2008  20 7,000 10,000.0 22,000.0 10,000.0 to 29,000.0 31,333.3 300,000 21,333.3 
 LHC3B_2007  24 200 2,591.7 14,500.0 3,000.0 to 21,600.0 25,916.7 126,000 23,325.0 
 LHC3B_2008  20 2,900 4,833.3 15,500.0 6,000.0 to 42,000.0 50,750.0 480,000 45,916.7 
 LHC3C_2008  20 1,000 5,416.7 12,500.0 6,000.0 to 15,000.0 15,583.3 47,500 10,166.7 
 LHP6_2007  24 50 400.0 615.0 400.0 to 2,000.0 2,000.0 8,600 1,600.0 
 LHP6_2008  20 600 4,766.7 12,000.0 5,000.0 to 16,000.0 16,000.0 27,000 11,233.3 
 LNH14_2007  30 3,500 6,983.3 18,500.0 9,000.0 to 41,000.0 48,250.0 137,000 41,266.7 
 LNH14_2008  20 90 441.7 4,300.0 500.0 to 15,000.0 16,108.3 40,000 15,666.7 
 LNH15_2007  30 1,600 15,583.3 27,000.0 18,000.0 to 32,000.0 40,250.0 160,000 24,666.7 
 LNH15_2008  20 3,000 10,416.7 22,500.0 11,000.0 to 40,000.0 40,583.3 80,000 30,166.7 
 LWC6_2007  24 300 547.5 2,000.0 600.0 to 4,300.0 4,708.3 122,000 4,160.8 
 LWC6_2008  20 500 8,825.0 16,100.0 9,000.0 to 30,000.0 30,583.3 100,000 21,758.3 
 MVH10_2007  6 1,000 1,000.0 33,000.0 1,000.0 to 139,000.0 62,000.0 139,000 61,000.0 
 MVH10_2008  20 3,300 8,833.3 14,000.0 10,000.0 to 25,000.0 26,750.0 61,000 17,916.7 
 MVH11_2007  19 6,000 11,750.0 30,000.0 11,500.0 to 44,000.0 43,166.7 86,000 31,416.7 
 MVH11_2008  20 3,000 8,008.3 19,000.0 9,000.0 to 31,000.0 35,666.7 56,000 27,658.3 
 MVH12_2007  24 100 366.7 900.0 390.0 to 3,000.0 3,000.0 18,000 2,633.3 
 MVH12_2008  20 1,000 7,075.0 17,500.0 9,000.0 to 24,000.0 24,583.3 56,000 17,508.3 
 MVH13_2007  24 200 2,291.7 10,900.0 2,700.0 to 20,000.0 20,875.0 36,200 18,583.3 
 MVH13_2008  20 600 3,000.0 5,500.0 3,000.0 to 8,000.0 10,916.7 38,000 7,916.7 
 MVH7_2007  22 1,000 10,983.3 29,000.0 11,000.0 to 49,000.0 49,416.7 316,000 38,433.3 
 MVH7_2008  20 100 2,250.0 11,500.0 4,000.0 to 25,000.0 26,166.7 81,000 23,916.7 
 MVH8_2007  20 1,800 9,200.0 24,000.0 12,000.0 to 64,000.0 64,583.3 224,000 55,383.3 
 MVH8_2008  20 200 4,041.7 12,000.0 4,100.0 to 27,000.0 32,250.0 91,000 28,208.3 
 MVH9_2007  13 900 7,333.3 11,000.0 4,000.0 to 15,900.0 15,300.0 19,000 7,966.7 
 MVH9_2008  20 200 8,666.7 18,500.0 11,000.0 to 35,000.0 35,000.0 81,000 26,333.3 
 RSMB2_2007  7 850 1,150.0 2,100.0 850.0 to 102,000.0 6,166.7 102,000 5,016.7 
 RSMB2_2008  20 2,000 6,416.7 14,500.0 7,000.0 to 21,000.0 23,333.3 42,000 16,916.7 
 RSMB3_2008  19 300 2,333.3 11,000.0 2,000.0 to 19,000.0 18,666.7 74,000 16,333.3 
 RSMB4_2007  5 400 666.7 800.0 - to - 5,533.3 14,000 4,866.7 
 RSMB4_2008  7 1,200 3,150.0 4,000.0 1,200.0 to 19,000.0 10,666.7 19,000 7,516.7 
 SC01_2008  13 2,000 8,333.3 15,000.0 7,000.0 to 22,000.0 22,000.0 36,000 13,666.7 
 SC02_2008  12 8,000 11,833.3 17,500.0 11,000.0 to 51,000.0 40,166.7 93,000 28,333.3 
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SEEP Grab Sample ‐ Total Nitrogen (mg/l)‐ Past (2007) and Post (2008) by Site

0043995



 
Total Nitrogen-N (mg/l) by 

Site_year  n Mean 95% CI SE SD    
 AVP2_2007  20 9.758 8.959 to 10.556 0.3813 1.7054    
 DPC1_2007  24 8.825 8.141 to 9.509 0.3306 1.6198    
 DPC1_2008  16 6.047 5.215 to 6.879 0.3904 1.5618    
 LBP1_2007  24 11.925 10.489 to 13.361 0.6943 3.4012    
 LBP1_2008  20 5.530 4.802 to 6.258 0.3477 1.5550    
 LFP7_2007  16 8.838 8.074 to 9.601 0.3582 1.4329    
 LHC3A_2007  24 10.313 9.456 to 11.169 0.4142 2.0290    
 LHC3A_2008  20 4.155 3.824 to 4.486 0.1582 0.7076    
 LHC3B_2007  24 13.246 12.043 to 14.449 0.5816 2.8493    
 LHC3B_2008  20 4.425 3.809 to 5.041 0.2942 1.3156    
 LHC3C_2008  20 4.403 3.917 to 4.888 0.2322 1.0383    
 LHP6_2007  24 13.429 12.141 to 14.717 0.6227 3.0508    
 LHP6_2008  20 5.310 4.883 to 5.737 0.2039 0.9117    
 LNH14_2007  30 8.298 7.254 to 9.342 0.5105 2.7961    
 LNH14_2008  20 5.768 4.437 to 7.098 0.6359 2.8438    
 LNH15_2007  30 7.623 6.745 to 8.502 0.4295 2.3525    
 LNH15_2008  20 5.085 3.803 to 6.367 0.6125 2.7390    
 LWC6_2007  24 13.621 12.724 to 14.517 0.4333 2.1230    
 LWC6_2008  20 4.985 3.367 to 6.603 0.7730 3.4568    
 MVH10_2007  6 6.658 4.927 to 8.389 0.6734 1.6494    
 MVH10_2008  20 3.575 3.061 to 4.089 0.2455 1.0978    
 MVH11_2007  19 7.882 6.838 to 8.925 0.4965 2.1643    
 MVH11_2008  20 3.963 3.531 to 4.394 0.2060 0.9212    
 MVH12_2007  24 8.899 8.183 to 9.614 0.3458 1.6939    
 MVH12_2008  20 3.458 2.937 to 3.978 0.2489 1.1130    
 MVH13_2007  24 9.008 8.125 to 9.892 0.4271 2.0923    
 MVH13_2008  20 3.110 2.875 to 3.345 0.1124 0.5028    
 MVH7_2007  22 10.532 9.808 to 11.256 0.3480 1.6322    
 MVH7_2008  20 4.303 2.567 to 6.038 0.8290 3.7072    
 MVH8_2007  20 8.535 7.683 to 9.387 0.4069 1.8199    
 MVH8_2008  20 4.395 3.895 to 4.895 0.2390 1.0689    
 MVH9_2007  13 9.008 7.431 to 10.585 0.7237 2.6094    
 MVH9_2008  20 4.455 3.617 to 5.293 0.4004 1.7908    
 RSMB2_2007  7 6.150 3.842 to 8.458 0.9431 2.4952    
 RSMB2_2008  20 4.490 3.884 to 5.096 0.2896 1.2953    
 RSMB3_2008  20 4.093 3.601 to 4.584 0.2350 1.0511    
 RSMB4_2007  5 4.120 3.491 to 4.749 0.2267 0.5070    
 RSMB4_2008  7 5.871 3.794 to 7.949 0.8490 2.2463    
 SC01_2008  13 4.604 3.862 to 5.346 0.3406 1.2279    
 SC02_2008  12 5.000 3.960 to 6.040 0.4726 1.6371    

0043996



 
Total Nitrogen-N (mg/l) by 

Site_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 
 AVP2_2007  20 6.25 8.742 9.750 8.800 to 10.400 10.808 12.80 2.067 
 DPC1_2007  24 3.70 8.542 9.100 8.600 to 9.700 9.817 10.70 1.275 
 DPC1_2008  16 4.00 5.025 5.550 4.900 to 7.400 6.942 10.00 1.917 
 LBP1_2007  24 3.60 10.183 12.550 10.300 to 14.300 14.300 16.70 4.117 
 LBP1_2008  20 2.75 4.675 5.650 5.200 to 5.950 6.154 9.40 1.479 
 LFP7_2007  16 6.30 7.825 8.850 7.700 to 9.600 9.558 11.80 1.733 
 LHC3A_2007  24 6.70 9.442 9.850 9.500 to 11.300 11.358 16.60 1.917 
 LHC3A_2008  20 3.30 3.700 3.825 3.700 to 4.350 4.496 5.80 0.796 
 LHC3B_2007  24 7.20 11.417 12.850 12.000 to 14.700 14.933 19.90 3.517 
 LHC3B_2008  20 2.30 3.308 4.475 3.600 to 5.600 5.658 6.45 2.350 
 LHC3C_2008  20 2.70 3.500 4.500 3.500 to 5.000 5.117 6.00 1.617 
 LHP6_2007  24 5.00 11.242 13.950 11.300 to 15.400 15.517 18.00 4.275 
 LHP6_2008  20 3.50 4.842 5.150 4.900 to 5.900 5.900 7.10 1.058 
 LNH14_2007  30 3.10 6.567 7.650 6.900 to 8.700 9.542 17.50 2.975 
 LNH14_2008  20 2.80 3.500 4.900 3.500 to 6.600 6.775 11.20 3.275 
 LNH15_2007  30 3.60 5.692 7.400 6.300 to 8.600 9.217 14.60 3.525 
 LNH15_2008  20 2.50 3.342 3.900 3.400 to 5.000 5.233 11.10 1.892 
 LWC6_2007  24 9.00 12.467 13.800 12.700 to 14.600 14.833 17.30 2.367 
 LWC6_2008  20 2.10 2.925 4.250 3.100 to 5.300 5.358 16.00 2.433 
 MVH10_2007  6 4.30 4.850 7.350 4.300 to 8.100 7.963 8.10 3.113 
 MVH10_2008  20 2.30 2.800 3.350 2.800 to 3.700 3.758 6.10 0.958 
 MVH11_2007  19 2.20 6.600 8.300 6.500 to 9.700 9.617 11.20 3.017 
 MVH11_2008  20 2.10 3.383 3.900 3.500 to 4.550 4.638 5.50 1.254 
 MVH12_2007  24 6.60 7.600 8.935 7.600 to 9.700 9.817 14.50 2.217 
 MVH12_2008  20 2.10 2.721 3.150 2.750 to 3.800 4.325 5.60 1.604 
 MVH13_2007  24 6.35 7.425 8.825 7.600 to 9.900 9.900 15.40 2.475 
 MVH13_2008  20 2.40 2.771 2.950 2.800 to 3.400 3.517 4.10 0.746 
 MVH7_2007  22 6.80 9.383 10.500 9.400 to 11.600 11.617 13.40 2.233 
 MVH7_2008  20 2.05 2.800 3.350 2.800 to 4.200 4.375 19.40 1.575 
 MVH8_2007  20 4.70 7.375 8.500 7.900 to 9.300 9.358 12.90 1.983 
 MVH8_2008  20 2.50 3.433 4.500 3.900 to 4.900 5.133 6.30 1.700 
 MVH9_2007  13 4.50 6.967 9.800 6.700 to 11.200 11.133 13.00 4.167 
 MVH9_2008  20 2.00 3.125 3.850 3.300 to 5.500 5.617 8.40 2.492 
 RSMB2_2007  7 3.40 4.667 5.950 3.400 to 11.300 6.333 11.30 1.667 
 RSMB2_2008  20 3.00 3.442 4.200 3.500 to 5.200 5.317 8.20 1.875 
 RSMB3_2008  20 2.40 3.142 4.025 3.200 to 4.800 4.800 6.40 1.658 
 RSMB4_2007  5 3.60 3.667 4.000 - to - 4.633 4.70 0.967 
 RSMB4_2008  7 3.60 3.933 5.700 3.600 to 9.800 7.133 9.80 3.200 
 SC01_2008  13 2.50 4.033 4.800 3.900 to 5.400 5.100 7.00 1.067 
 SC02_2008  12 2.20 3.692 5.200 3.400 to 6.300 6.258 7.50 2.567 
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SEEP Grab Sample ‐ Total Phosphorus (mg/l)‐ Past (2007) and Post (2008) by Site

0043998



Total Phosphorus (mg/l) by 
Site_year  n Mean 95% CI SE SD    

AVP2_2007  20 0.8150 0.6864 to 0.9436 0.06146 0.27485    
DPC1_2007  24 0.7596 0.6770 to 0.8421 0.03991 0.19550    
DPC1_2008  16 0.2531 0.2122 to 0.2941 0.01921 0.07683    
LBP1_2007  24 0.4758 0.4205 to 0.5312 0.02676 0.13108    
LBP1_2008  20 0.6960 0.3739 to 1.0181 0.15390 0.68825    
LFP7_2007  16 0.9063 0.7485 to 1.0640 0.07399 0.29597    

LHC3A_2007  24 0.4142 0.3784 to 0.4500 0.01731 0.08480    
LHC3A_2008  20 1.0380 0.9102 to 1.1658 0.06105 0.27305    
LHC3B_2007  24 0.3850 0.3449 to 0.4251 0.01940 0.09505    
LHC3B_2008  20 1.1725 0.8904 to 1.4546 0.13476 0.60269    
LHC3C_2008  20 0.5190 0.2870 to 0.7510 0.11085 0.49572    

LHP6_2007  24 0.3508 0.3003 to 0.4014 0.02445 0.11978    
LHP6_2008  20 0.5185 0.3600 to 0.6770 0.07574 0.33873    

LNH14_2007  30 0.4727 0.3955 to 0.5499 0.03775 0.20676    
LNH14_2008  20 0.9290 0.3380 to 1.5200 0.28235 1.26271    
LNH15_2007  30 0.3677 0.3206 to 0.4148 0.02303 0.12613    
LNH15_2008  20 1.4075 0.9607 to 1.8543 0.21347 0.95468    
LWC6_2007  24 0.7129 0.6116 to 0.8142 0.04895 0.23983    
LWC6_2008  20 0.4185 0.3209 to 0.5161 0.04665 0.20861    

MVH10_2007  6 0.3450 0.2135 to 0.4765 0.05117 0.12534    
MVH10_2008  20 0.8545 0.5985 to 1.1105 0.12233 0.54705    
MVH11_2007  19 0.6958 0.5542 to 0.8373 0.06738 0.29370    
MVH11_2008  20 0.9645 0.7068 to 1.2222 0.12311 0.55055    
MVH12_2007  24 0.6983 0.6319 to 0.7648 0.03212 0.15733    
MVH12_2008  20 0.6550 0.5124 to 0.7976 0.06812 0.30464    
MVH13_2007  24 0.8017 0.6784 to 0.9249 0.05959 0.29195    
MVH13_2008  20 0.3195 0.2407 to 0.3983 0.03763 0.16829    
MVH7_2007  22 1.2141 0.9904 to 1.4378 0.10759 0.50462    
MVH7_2008  20 0.3330 0.2719 to 0.3941 0.02921 0.13063    
MVH8_2007  20 0.4135 0.3682 to 0.4588 0.02166 0.09686    
MVH8_2008  20 0.5255 0.3508 to 0.7002 0.08346 0.37324    
MVH9_2007  13 0.4662 0.3372 to 0.5951 0.05917 0.21333    
MVH9_2008  20 0.5430 0.3623 to 0.7237 0.08633 0.38609    

RSMB2_2007  7 0.4057 -0.0022 to 0.8137 0.16672 0.44109    
RSMB2_2008  20 0.6435 0.4021 to 0.8849 0.11532 0.51573    
RSMB3_2008  20 0.5125 0.3173 to 0.7077 0.09328 0.41716    
RSMB4_2007  5 0.2220 0.1864 to 0.2576 0.01281 0.02864    
RSMB4_2008  7 0.7929 0.1108 to 1.4749 0.27874 0.73749    

SC01_2008  13 0.4477 0.3023 to 0.5931 0.06672 0.24056    
SC02_2008  12 0.6200 0.4659 to 0.7741 0.07003 0.24260    

0043999



Total Phosphorus (mg/l) by 
Site_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 

AVP2_2007  20 0.540 0.6283 0.7450 0.6400 to 0.8500 0.8500 1.650 0.2217 
DPC1_2007  24 0.420 0.6133 0.7600 0.6600 to 0.8800 0.8917 1.200 0.2783 
DPC1_2008  16 0.120 0.1925 0.2600 0.1800 to 0.3100 0.3058 0.390 0.1133 
LBP1_2007  24 0.280 0.3800 0.4550 0.3800 to 0.5200 0.5667 0.750 0.1867 
LBP1_2008  20 0.070 0.1742 0.2650 0.1800 to 1.3000 1.3292 2.100 1.1550 
LFP7_2007  16 0.560 0.6342 0.8100 0.6300 to 1.1500 1.1292 1.450 0.4950 

LHC3A_2007  24 0.270 0.3500 0.4100 0.3500 to 0.4800 0.4858 0.570 0.1358 
LHC3A_2008  20 0.660 0.7983 1.0350 0.8100 to 1.2500 1.2792 1.550 0.4808 
LHC3B_2007  24 0.210 0.3200 0.3500 0.3200 to 0.4500 0.4675 0.550 0.1475 
LHC3B_2008  20 0.340 0.5417 1.2050 0.6000 to 1.7000 1.7233 2.000 1.1817 
LHC3C_2008  20 0.190 0.2583 0.3850 0.2700 to 0.5000 0.5058 2.000 0.2475 

LHP6_2007  24 0.200 0.2542 0.3450 0.2600 to 0.4200 0.4258 0.650 0.1717 
LHP6_2008  20 0.160 0.3050 0.4000 0.3400 to 0.5300 0.5650 1.490 0.2600 

LNH14_2007  30 0.190 0.3392 0.4000 0.3500 to 0.5000 0.5958 1.050 0.2567 
LNH14_2008  20 0.160 0.2542 0.3200 0.2600 to 0.5100 0.5508 3.700 0.2967 
LNH15_2007  30 0.200 0.2800 0.3250 0.2900 to 0.4100 0.4542 0.700 0.1742 
LNH15_2008  20 0.260 0.5242 1.4000 0.5300 to 1.8000 2.0917 3.300 1.5675 
LWC6_2007  24 0.320 0.5333 0.7200 0.5800 to 0.7500 0.8083 1.300 0.2750 
LWC6_2008  20 0.180 0.2500 0.3450 0.2500 to 0.5000 0.5408 0.980 0.2908 

MVH10_2007  6 0.250 0.2592 0.2800 0.2500 to 0.5500 0.4583 0.550 0.1992 
MVH10_2008  20 0.270 0.3500 0.7700 0.3500 to 0.9900 1.1708 2.050 0.8208 
MVH11_2007  19 0.250 0.4450 0.7100 0.4400 to 0.8800 0.8750 1.350 0.4300 
MVH11_2008  20 0.320 0.4400 0.8700 0.4400 to 1.4500 1.4792 1.800 1.0392 
MVH12_2007  24 0.410 0.5625 0.6800 0.5800 to 0.8000 0.8000 1.050 0.2375 
MVH12_2008  20 0.240 0.3767 0.7150 0.4000 to 0.9200 0.9375 1.100 0.5608 
MVH13_2007  24 0.300 0.6633 0.8050 0.7100 to 0.8800 0.8917 1.500 0.2283 
MVH13_2008  20 0.120 0.2000 0.2550 0.2000 to 0.3600 0.3775 0.740 0.1775 
MVH7_2007  22 0.600 0.8292 1.0500 0.8300 to 1.6000 1.6000 2.500 0.7708 
MVH7_2008  20 0.070 0.2500 0.3150 0.2500 to 0.3700 0.3817 0.610 0.1317 
MVH8_2007  20 0.250 0.3542 0.4100 0.3600 to 0.4500 0.4500 0.680 0.0958 
MVH8_2008  20 0.210 0.2742 0.3050 0.2800 to 0.7200 0.7317 1.500 0.4575 
MVH9_2007  13 0.200 0.2733 0.4800 0.2600 to 0.6200 0.6133 0.820 0.3400 
MVH9_2008  20 0.080 0.2900 0.3900 0.2900 to 0.6300 0.7525 1.650 0.4625 

RSMB2_2007  7 0.190 0.1950 0.2300 0.1900 to 1.4000 0.3083 1.400 0.1133 
RSMB2_2008  20 0.180 0.2583 0.4750 0.2700 to 0.7300 0.8758 2.100 0.6175 
RSMB3_2008  20 0.220 0.2842 0.3400 0.2900 to 0.6400 0.6517 1.900 0.3675 
RSMB4_2007  5 0.190 0.1967 0.2200 - to - 0.2467 0.260 0.0500 
RSMB4_2008  7 0.090 0.2433 0.2800 0.0900 to 1.8000 1.5600 1.800 1.3167 

SC01_2008  13 0.210 0.2367 0.4800 0.2300 to 0.5900 0.5433 1.000 0.3067 
SC02_2008  12 0.310 0.4408 0.6450 0.4200 to 0.7200 0.6992 1.150 0.2583 
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SEEP Grab Sample ‐ Total Dissolved organic Carbon (mg/l)‐ Past (2007) and Post (2008) by Site
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Dissolved Organic Carbon 
(mg/l) by Site_year  n Mean 95% CI SE SD    

AVP2_2007  20 12.89 11.44 to 14.33 0.689 3.081    
DPC1_2007  24 35.38 28.34 to 42.41 3.399 16.652    
DPC1_2008  16 27.33 18.97 to 35.68 3.918 15.670    
LBP1_2007  24 5.51 4.42 to 6.59 0.525 2.572    
LBP1_2008  20 19.43 2.34 to 36.52 8.166 36.519    
LFP7_2007  16 29.56 25.16 to 33.97 2.068 8.270    

LHC3A_2007  24 10.97 8.61 to 13.33 1.142 5.593    
LHC3A_2008  20 26.37 12.17 to 40.56 6.781 30.324    
LHC3B_2007  24 15.85 11.94 to 19.76 1.889 9.253    
LHC3B_2008  20 25.82 18.74 to 32.90 3.384 15.133    
LHC3C_2008  20 18.63 13.22 to 24.03 2.582 11.548    

LHP6_2007  24 6.18 5.74 to 6.63 0.215 1.052    
LHP6_2008  20 22.92 15.28 to 30.56 3.650 16.325    

LNH14_2007  30 25.67 20.77 to 30.56 2.393 13.105    
LNH14_2008  20 18.70 12.20 to 25.19 3.104 13.881    
LNH15_2007  30 15.76 13.68 to 17.84 1.016 5.564    
LNH15_2008  20 22.35 17.38 to 27.32 2.376 10.624    
LWC6_2007  24 11.64 10.44 to 12.85 0.583 2.856    
LWC6_2008  20 42.59 -4.63 to 89.80 22.558 100.881    

MVH10_2007  6 32.33 12.69 to 51.97 7.641 18.715    
MVH10_2008  20 17.79 13.50 to 22.07 2.050 9.166    
MVH11_2007  19 31.03 24.67 to 37.39 3.026 13.190    
MVH11_2008  20 24.01 15.04 to 32.97 4.284 19.160    
MVH12_2007  24 13.08 12.21 to 13.95 0.421 2.062    
MVH12_2008  20 22.14 14.97 to 29.30 3.422 15.306    
MVH13_2007  24 24.55 15.33 to 33.76 4.454 21.818    
MVH13_2008  20 17.80 15.43 to 20.17 1.132 5.064    
MVH7_2007  22 43.59 18.75 to 68.43 11.944 56.023    
MVH7_2008  20 21.86 16.67 to 27.05 2.481 11.095    
MVH8_2007  20 25.25 18.44 to 32.06 3.252 14.545    
MVH8_2008  20 27.68 17.21 to 38.15 5.002 22.371    
MVH9_2007  13 17.05 13.15 to 20.94 1.787 6.442    
MVH9_2008  20 27.22 17.68 to 36.75 4.554 20.367    

RSMB2_2007  7 17.14 9.16 to 25.12 3.262 8.630    
RSMB2_2008  20 26.35 19.36 to 33.34 3.341 14.943    
RSMB3_2008  20 31.50 20.04 to 42.96 5.477 24.496    
RSMB4_2007  5 13.04 0.53 to 25.55 4.505 10.073    
RSMB4_2008  7 8.26 5.90 to 10.61 0.962 2.546    

SC01_2008  13 27.54 23.05 to 32.03 2.062 7.434    
SC02_2008  12 46.25 21.55 to 70.95 11.224 38.880    

0044002



Dissolved Organic Carbon 
(mg/l) by Site_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 

AVP2_2007  20 8.6 9.94 12.50 10.00 to 16.00 16.00 18.0 6.06 
DPC1_2007  24 21.0 25.00 26.50 25.00 to 39.00 41.92 76.0 16.92 
DPC1_2008  16 5.6 14.67 24.00 13.00 to 42.00 40.33 54.0 25.67 
LBP1_2007  24 3.3 4.50 5.25 4.50 to 5.60 5.72 17.0 1.22 
LBP1_2008  20 4.6 5.35 6.95 5.70 to 15.00 15.58 170.0 10.23 
LFP7_2007  16 14.0 22.42 32.50 22.00 to 36.00 36.00 40.0 13.58 

LHC3A_2007  24 5.2 6.55 8.30 6.90 to 14.00 15.17 23.0 8.62 
LHC3A_2008  20 7.3 14.25 20.50 16.00 to 24.00 24.00 150.0 9.75 
LHC3B_2007  24 7.0 9.59 15.00 10.00 to 19.00 19.00 51.0 9.41 
LHC3B_2008  20 5.3 18.25 23.50 20.00 to 33.00 34.17 64.0 15.92 
LHC3C_2008  20 5.0 8.09 19.00 8.50 to 24.00 24.58 46.0 16.49 

LHP6_2007  24 4.6 5.30 6.05 5.30 to 6.50 6.68 9.1 1.38 
LHP6_2008  20 7.4 13.42 16.50 14.00 to 30.00 30.00 68.0 16.58 

LNH14_2007  30 10.0 18.92 23.00 21.00 to 27.00 29.00 82.0 10.08 
LNH14_2008  20 5.7 8.11 10.00 8.40 to 28.00 28.00 51.0 19.89 
LNH15_2007  30 6.3 12.92 16.00 14.00 to 17.00 18.08 33.0 5.17 
LNH15_2008  20 13.0 17.00 19.50 17.00 to 23.00 23.58 59.0 6.58 
LWC6_2007  24 7.2 9.47 11.50 9.70 to 13.00 13.00 18.0 3.53 
LWC6_2008  20 9.8 15.67 19.00 18.00 to 27.00 27.58 470.0 11.92 

MVH10_2007  6 16.0 16.92 24.50 16.00 to 57.00 55.17 57.0 38.25 
MVH10_2008  20 8.8 12.00 15.00 12.00 to 19.00 19.58 41.0 7.58 
MVH11_2007  19 7.6 21.17 28.00 21.00 to 40.00 39.33 59.0 18.17 
MVH11_2008  20 7.7 11.83 17.00 13.00 to 27.00 30.50 86.0 18.67 
MVH12_2007  24 10.0 12.00 13.00 12.00 to 14.00 14.00 19.0 2.00 
MVH12_2008  20 7.7 14.00 17.00 14.00 to 22.00 22.58 74.0 8.58 
MVH13_2007  24 7.1 14.00 17.00 14.00 to 21.00 22.75 95.0 8.75 
MVH13_2008  20 11.0 15.42 17.50 16.00 to 18.00 18.58 35.0 3.17 
MVH7_2007  22 9.2 16.92 22.00 17.00 to 37.00 38.42 230.0 21.50 
MVH7_2008  20 7.6 13.83 19.50 15.00 to 26.00 28.92 55.0 15.08 
MVH8_2007  20 12.0 16.25 22.50 18.00 to 27.00 27.00 75.0 10.75 
MVH8_2008  20 9.6 14.00 19.50 14.00 to 29.00 30.17 100.0 16.17 
MVH9_2007  13 5.6 13.00 15.00 11.00 to 23.00 22.33 30.0 9.33 
MVH9_2008  20 5.5 16.25 23.00 18.00 to 28.00 29.75 82.0 13.50 

RSMB2_2007  7 10.0 10.50 15.00 10.00 to 34.00 21.67 34.0 11.17 
RSMB2_2008  20 14.0 18.00 21.00 18.00 to 28.00 28.00 74.0 10.00 
RSMB3_2008  20 10.0 17.00 24.00 17.00 to 37.00 37.00 110.0 20.00 
RSMB4_2007  5 7.6 7.87 8.90 - to - 16.80 31.0 8.93 
RSMB4_2008  7 5.5 6.22 7.50 5.50 to 13.00 9.48 13.0 3.27 

SC01_2008  13 18.0 21.33 25.00 20.00 to 35.00 33.67 40.0 12.33 
SC02_2008  12 16.0 20.00 27.00 20.00 to 79.00 76.08 140.0 56.08 
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SEEP Grab Sample ‐ Total Ammonia (mg/l)‐ Past (2007) and Post (2008) by Site
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Ammonia-N (mg/l) by 
Site_year  n Mean 95% CI SE SD    

AVP2_2007  20 2.164 1.909 to 2.419 0.1218 0.5445    
DPC1_2007  24 2.290 2.072 to 2.509 0.1057 0.5180    
DPC1_2008  16 2.892 1.935 to 3.848 0.4488 1.7952    
LBP1_2007  24 5.422 4.511 to 6.334 0.4406 2.1584    
LBP1_2008  20 2.807 1.875 to 3.738 0.4449 1.9895    
LFP7_2007  16 2.528 2.112 to 2.943 0.1951 0.7804    

LHC3A_2007  24 3.365 2.808 to 3.923 0.2696 1.3209    
LHC3A_2008  20 1.788 1.455 to 2.121 0.1590 0.7110    
LHC3B_2007  24 4.805 4.042 to 5.567 0.3688 1.8065    
LHC3B_2008  20 1.951 1.522 to 2.379 0.2047 0.9154    
LHC3C_2008  20 1.714 1.398 to 2.029 0.1506 0.6735    

LHP6_2007  24 6.992 5.826 to 8.157 0.5634 2.7602    
LHP6_2008  20 1.883 1.666 to 2.100 0.1035 0.4627    

LNH14_2007  30 2.783 2.259 to 3.307 0.2562 1.4032    
LNH14_2008  20 3.591 2.440 to 4.741 0.5495 2.4574    
LNH15_2007  30 2.540 2.168 to 2.913 0.1822 0.9979    
LNH15_2008  20 2.593 1.470 to 3.716 0.5365 2.3993    
LWC6_2007  24 6.481 5.716 to 7.247 0.3701 1.8129    
LWC6_2008  20 2.180 1.023 to 3.336 0.5526 2.4713    

MVH10_2007  6 1.950 0.932 to 2.968 0.3959 0.9698    
MVH10_2008  20 1.213 1.000 to 1.426 0.1016 0.4544    
MVH11_2007  19 1.717 1.570 to 1.864 0.0699 0.3049    
MVH11_2008  20 1.515 1.250 to 1.780 0.1265 0.5659    
MVH12_2007  24 1.918 1.647 to 2.188 0.1308 0.6410    
MVH12_2008  20 1.015 0.785 to 1.245 0.1098 0.4911    
MVH13_2007  24 2.098 1.658 to 2.538 0.2125 1.0413    
MVH13_2008  19 1.162 0.958 to 1.366 0.0971 0.4233    
MVH7_2007  22 2.729 2.490 to 2.967 0.1147 0.5380    
MVH7_2008  20 1.415 0.659 to 2.170 0.3612 1.6152    
MVH8_2007  20 1.955 1.691 to 2.219 0.1261 0.5639    
MVH8_2008  20 1.249 0.944 to 1.553 0.1456 0.6511    
MVH9_2007  13 2.772 2.373 to 3.171 0.1832 0.6605    
MVH9_2008  20 1.870 1.202 to 2.538 0.3193 1.4281    

RSMB2_2007  7 1.357 0.346 to 2.368 0.4132 1.0933    
RSMB2_2008  20 1.550 1.066 to 2.034 0.2314 1.0347    
RSMB3_2008  20 1.297 1.064 to 1.530 0.1111 0.4968    
RSMB4_2007  5 1.036 0.634 to 1.438 0.1447 0.3235    
RSMB4_2008  7 2.897 0.681 to 5.113 0.9056 2.3961    

SC01_2008  13 1.634 1.250 to 2.017 0.1761 0.6348    
SC02_2008  12 1.598 1.201 to 1.995 0.1804 0.6248    

0044005



Ammonia-N (mg/l) by 
Site_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 

AVP2_2007  20 1.40 1.771 2.075 1.800 to 2.500 2.617 3.30 0.846 
DPC1_2007  24 1.35 1.900 2.350 1.900 to 2.700 2.758 3.10 0.858 
DPC1_2008  16 1.45 1.721 2.050 1.700 to 4.850 3.871 6.60 2.150 
LBP1_2007  24 1.40 3.725 5.350 3.900 to 6.400 6.983 9.10 3.258 
LBP1_2008  20 0.77 1.000 2.225 1.000 to 4.300 4.358 7.10 3.358 
LFP7_2007  16 1.40 1.917 2.450 1.900 to 3.400 3.192 4.20 1.275 

LHC3A_2007  24 1.20 2.642 3.150 2.700 to 3.700 3.700 7.60 1.058 
LHC3A_2008  20 0.66 1.263 1.725 1.280 to 2.250 2.367 3.50 1.104 
LHC3B_2007  24 2.10 3.400 4.650 3.400 to 5.800 5.858 9.70 2.458 
LHC3B_2008  20 0.60 1.017 2.075 1.250 to 2.600 2.623 3.55 1.607 
LHC3C_2008  20 0.58 1.430 1.750 1.500 to 2.150 2.238 2.90 0.808 

LHP6_2007  24 1.50 4.821 8.100 4.850 to 8.800 8.975 12.50 4.154 
LHP6_2008  20 0.90 1.648 1.875 1.700 to 2.150 2.179 2.80 0.532 

LNH14_2007  30 0.75 1.992 2.510 2.100 to 2.800 3.125 8.00 1.133 
LNH14_2008  20 1.30 1.865 2.465 1.900 to 4.100 4.275 8.60 2.410 
LNH15_2007  30 0.88 1.800 2.400 1.800 to 3.000 3.100 5.55 1.300 
LNH15_2008  20 1.00 1.121 1.415 1.150 to 2.200 2.293 8.20 1.173 
LWC6_2007  24 3.10 5.200 6.675 5.200 to 7.600 7.600 9.40 2.400 
LWC6_2008  20 0.60 1.071 1.375 1.100 to 1.920 2.025 10.20 0.954 

MVH10_2007  6 0.73 0.813 2.250 0.730 to 3.050 2.638 3.05 1.825 
MVH10_2008  20 0.60 0.821 1.210 0.850 to 1.490 1.496 2.20 0.675 
MVH11_2007  19 1.30 1.500 1.600 1.500 to 1.900 1.900 2.40 0.400 
MVH11_2008  20 0.55 0.983 1.635 1.100 to 1.850 1.879 2.55 0.896 
MVH12_2007  24 0.95 1.400 1.800 1.400 to 2.300 2.300 3.50 0.900 
MVH12_2008  20 0.55 0.750 0.825 0.750 to 1.050 1.079 2.20 0.329 
MVH13_2007  24 1.05 1.342 1.775 1.400 to 2.600 2.658 5.30 1.317 
MVH13_2008  19 0.47 0.817 1.200 0.810 to 1.550 1.533 1.90 0.717 
MVH7_2007  22 1.50 2.473 2.700 2.480 to 3.000 3.008 3.80 0.535 
MVH7_2008  20 0.00 0.824 1.095 0.830 to 1.400 1.406 8.00 0.582 
MVH8_2007  20 0.88 1.542 1.875 1.600 to 2.250 2.279 3.20 0.738 
MVH8_2008  20 0.52 0.685 0.845 0.720 to 1.850 1.891 2.40 1.206 
MVH9_2007  13 1.50 2.300 2.900 2.100 to 3.140 3.113 3.80 0.813 
MVH9_2008  20 0.59 0.896 1.500 0.960 to 2.000 2.029 5.90 1.133 

RSMB2_2007  7 0.34 0.520 0.750 0.340 to 3.250 2.100 3.25 1.580 
RSMB2_2008  20 0.61 0.857 1.425 0.880 to 1.800 1.812 5.10 0.955 
RSMB3_2008  20 0.69 0.888 1.200 0.940 to 1.680 1.721 2.60 0.833 
RSMB4_2007  5 0.54 0.807 1.100 - to - 1.267 1.40 0.460 
RSMB4_2008  7 0.54 1.395 2.100 0.540 to 7.000 4.958 7.00 3.563 

SC01_2008  13 0.63 1.093 1.750 0.880 to 2.300 2.167 2.54 1.073 
SC02_2008  12 0.83 1.018 1.465 0.930 to 2.050 2.021 2.78 1.003 
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SEEP Grab Sample ‐ Total Nitrate (mg/l)‐ Past (2007) and Post (2008) by Site
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Nitrate-N (mg/l) by 
Site_year  n Mean 95% CI SE SD    

AVP2_2007  20 7.570 6.776 to 8.364 0.3791 1.6955    
DPC1_2007  24 6.521 5.877 to 7.165 0.3114 1.5255    
DPC1_2008  16 3.125 2.779 to 3.471 0.1621 0.6486    
LBP1_2007  24 6.477 5.828 to 7.126 0.3137 1.5370    
LBP1_2008  20 2.715 2.002 to 3.428 0.3405 1.5226    
LFP7_2007  16 6.295 5.632 to 6.958 0.3111 1.2446    

LHC3A_2007  24 6.938 6.416 to 7.460 0.2523 1.2360    
LHC3A_2008  20 2.340 2.064 to 2.616 0.1317 0.5888    
LHC3B_2007  24 8.394 7.623 to 9.165 0.3728 1.8263    
LHC3B_2008  20 2.450 2.222 to 2.678 0.1089 0.4872    
LHC3C_2008  20 2.670 2.378 to 2.962 0.1394 0.6233    

LHP6_2007  24 6.508 5.900 to 7.117 0.2941 1.4410    
LHP6_2008  20 3.405 3.071 to 3.739 0.1594 0.7126    

LNH14_2007  30 5.507 4.903 to 6.110 0.2951 1.6163    
LNH14_2008  20 2.160 1.870 to 2.450 0.1385 0.6193    
LNH15_2007  30 5.077 4.543 to 5.611 0.2611 1.4299    
LNH15_2008  20 2.475 2.170 to 2.780 0.1456 0.6512    
LWC6_2007  24 7.129 6.631 to 7.627 0.2407 1.1793    
LWC6_2008  20 2.778 2.176 to 3.379 0.2875 1.2858    

MVH10_2007  6 4.833 4.191 to 5.476 0.2499 0.6121    
MVH10_2008  20 2.370 2.015 to 2.725 0.1694 0.7575    
MVH11_2007  19 6.091 5.115 to 7.067 0.4645 2.0248    
MVH11_2008  20 2.570 2.178 to 2.962 0.1872 0.8374    
MVH12_2007  24 7.108 6.522 to 7.694 0.2832 1.3875    
MVH12_2008  20 2.415 1.999 to 2.831 0.1986 0.8881    
MVH13_2007  24 6.871 6.314 to 7.428 0.2692 1.3189    
MVH13_2008  20 1.950 1.791 to 2.109 0.0759 0.3395    
MVH7_2007  22 7.784 7.182 to 8.386 0.2896 1.3582    
MVH7_2008  20 2.890 1.860 to 3.920 0.4919 2.2000    
MVH8_2007  20 6.480 5.785 to 7.175 0.3320 1.4849    
MVH8_2008  20 3.115 2.735 to 3.495 0.1814 0.8113    
MVH9_2007  13 6.377 5.076 to 7.677 0.5969 2.1522    
MVH9_2008  20 2.565 2.035 to 3.095 0.2531 1.1320    

RSMB2_2007  7 4.743 3.124 to 6.361 0.6615 1.7501    
RSMB2_2008  20 2.920 2.631 to 3.209 0.1380 0.6170    
RSMB3_2008  20 2.755 2.323 to 3.187 0.2065 0.9237    
RSMB4_2007  5 3.060 2.529 to 3.591 0.1913 0.4278    
RSMB4_2008  7 2.943 2.038 to 3.847 0.3696 0.9778    

SC01_2008  13 2.938 2.456 to 3.421 0.2215 0.7985    
SC02_2008  12 3.358 2.680 to 4.037 0.3083 1.0681    

0044008



Nitrate-N (mg/l) by 
Site_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 

AVP2_2007  20 3.50 6.683 7.550 6.800 to 8.200 8.375 11.00 1.692 
DPC1_2007  24 1.75 5.900 6.500 5.900 to 7.600 7.600 9.00 1.700 
DPC1_2008  16 1.90 2.583 3.300 2.500 to 3.700 3.700 4.00 1.117 
LBP1_2007  24 2.20 5.842 7.100 5.900 to 7.500 7.500 8.00 1.658 
LBP1_2008  20 1.00 1.442 1.900 1.500 to 4.400 4.575 5.30 3.133 
LFP7_2007  16 4.90 5.342 6.200 5.300 to 7.400 7.150 9.50 1.808 

LHC3A_2007  24 5.10 5.950 6.950 6.020 to 7.500 7.675 10.50 1.725 
LHC3A_2008  20 1.50 1.900 2.300 1.900 to 2.700 2.700 3.90 0.800 
LHC3B_2007  24 4.90 7.342 8.200 7.400 to 9.200 9.258 13.00 1.917 
LHC3B_2008  20 1.70 2.142 2.450 2.200 to 2.700 2.700 3.50 0.558 
LHC3C_2008  20 1.70 2.200 2.650 2.200 to 2.900 3.017 4.10 0.817 

LHP6_2007  24 3.40 5.525 6.450 5.700 to 7.400 7.400 9.00 1.875 
LHP6_2008  20 1.70 3.042 3.300 3.100 to 3.800 3.858 4.90 0.817 

LNH14_2007  30 2.30 4.200 5.250 4.400 to 6.200 6.608 9.50 2.408 
LNH14_2008  20 1.30 1.583 2.050 1.700 to 2.700 2.700 3.20 1.117 
LNH15_2007  30 2.70 4.083 5.100 4.200 to 5.700 6.125 9.00 2.042 
LNH15_2008  20 1.40 1.942 2.650 2.000 to 3.000 3.000 3.30 1.058 
LWC6_2007  24 5.00 6.283 7.250 6.400 to 8.000 8.000 9.70 1.717 
LWC6_2008  20 1.20 1.683 2.700 1.800 to 3.800 3.858 5.80 2.175 

MVH10_2007  6 4.10 4.375 4.700 4.100 to 5.600 5.508 5.60 1.133 
MVH10_2008  20 1.40 1.783 2.100 1.900 to 2.700 2.758 3.90 0.975 
MVH11_2007  19 0.73 5.033 6.700 5.000 to 7.200 7.150 9.50 2.117 
MVH11_2008  20 1.40 2.042 2.450 2.100 to 2.700 2.817 4.60 0.775 
MVH12_2007  24 5.30 6.200 6.700 6.200 to 7.700 7.817 12.00 1.617 
MVH12_2008  20 1.30 1.742 2.350 1.800 to 2.700 2.700 4.70 0.958 
MVH13_2007  24 4.80 5.842 6.750 5.900 to 7.500 7.733 10.10 1.892 
MVH13_2008  20 1.40 1.700 1.850 1.700 to 2.100 2.217 2.60 0.517 
MVH7_2007  22 4.30 6.983 7.800 7.000 to 8.400 8.425 10.20 1.442 
MVH7_2008  20 1.10 1.542 2.700 1.600 to 3.100 3.158 11.40 1.617 
MVH8_2007  20 3.80 5.525 6.350 5.700 to 6.800 6.975 11.00 1.450 
MVH8_2008  20 1.60 2.383 3.300 2.500 to 3.800 3.800 4.10 1.417 
MVH9_2007  13 2.70 4.700 7.100 4.300 to 8.200 8.133 9.20 3.433 
MVH9_2008  20 1.20 1.542 2.400 1.600 to 3.400 3.458 5.10 1.917 

RSMB2_2007  7 2.70 3.817 4.100 2.700 to 8.000 5.783 8.00 1.967 
RSMB2_2008  20 1.80 2.542 2.850 2.600 to 3.100 3.217 4.50 0.675 
RSMB3_2008  20 1.50 1.942 2.800 2.000 to 3.700 3.700 4.40 1.758 
RSMB4_2007  5 2.60 2.667 3.000 - to - 3.500 3.50 0.833 
RSMB4_2008  7 1.70 2.250 2.800 1.700 to 4.700 3.383 4.70 1.133 

SC01_2008  13 1.60 2.300 3.000 2.300 to 3.500 3.433 4.40 1.133 
SC02_2008  12 1.30 2.608 3.550 2.400 to 4.300 4.217 4.70 1.608 
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Test   Describe - Comparative               
                    
   Orthophosphate-P (mg/l) by Site_year             

Performed by   T. 
Chesnutt           Date 27 August 2012 

                   
                   

                   
 
                    
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   

SEEP Grab Sample ‐ Total Orthophosphate (mg/l)‐ Past (2007) and Post (2008) by Site

0044010



Orthophosphate-P (mg/l) 
by Site_year  n Mean 95% CI SE SD    
AVP2_2007  20 0.7640 0.6496 to 0.8784 0.05466 0.24444    
DPC1_2007  24 0.7167 0.6343 to 0.7991 0.03984 0.19517    
DPC1_2008  15 0.2327 0.1978 to 0.2675 0.01626 0.06296    
LBP1_2007  24 0.4417 0.3902 to 0.4931 0.02488 0.12189    
LBP1_2008  20 0.6410 0.3395 to 0.9425 0.14405 0.64422    
LFP7_2007  16 0.8519 0.7040 to 0.9998 0.06940 0.27759    

LHC3A_2007  24 0.3808 0.3463 to 0.4154 0.01671 0.08188    
LHC3A_2008  20 0.9980 0.8735 to 1.1225 0.05948 0.26600    
LHC3B_2007  24 0.3563 0.3182 to 0.3943 0.01837 0.09002    
LHC3B_2008  20 1.1085 0.8388 to 1.3782 0.12886 0.57626    
LHC3C_2008  19 0.4963 0.2643 to 0.7283 0.11041 0.48129    

LHP6_2007  24 0.3233 0.2752 to 0.3715 0.02329 0.11408    
LHP6_2008  20 0.4855 0.3336 to 0.6374 0.07257 0.32455    

LNH14_2007  30 0.4433 0.3695 to 0.5172 0.03612 0.19786    
LNH14_2008  20 0.8915 0.3100 to 1.4730 0.27782 1.24244    
LNH15_2007  30 0.3377 0.2912 to 0.3841 0.02273 0.12448    
LNH15_2008  20 1.3335 0.9068 to 1.7602 0.20389 0.91181    
LWC6_2007  24 0.6704 0.5698 to 0.7711 0.04865 0.23834    
LWC6_2008  20 0.3845 0.2874 to 0.4816 0.04638 0.20740    

MVH10_2007  6 0.3233 0.1964 to 0.4503 0.04937 0.12094    
MVH10_2008  20 0.8010 0.5553 to 1.0467 0.11738 0.52494    
MVH11_2007  19 0.6563 0.5197 to 0.7929 0.06502 0.28340    
MVH11_2008  20 0.9080 0.6645 to 1.1515 0.11632 0.52018    
MVH12_2007  24 0.6571 0.5919 to 0.7223 0.03152 0.15443    
MVH12_2008  20 0.6110 0.4773 to 0.7447 0.06388 0.28567    
MVH13_2007  24 0.7621 0.6468 to 0.8774 0.05574 0.27308    
MVH13_2008  18 0.3056 0.2213 to 0.3898 0.03993 0.16940    
MVH7_2007  22 1.1395 0.9227 to 1.3564 0.10429 0.48914    
MVH7_2008  20 0.3075 0.2475 to 0.3675 0.02867 0.12822    
MVH8_2007  20 0.4020 0.3327 to 0.4713 0.03309 0.14799    
MVH8_2008  20 0.4950 0.3265 to 0.6635 0.08052 0.36011    
MVH9_2007  13 0.4392 0.3142 to 0.5643 0.05739 0.20694    
MVH9_2008  20 0.5110 0.3356 to 0.6864 0.08379 0.37471    

RSMB2_2007  7 0.3771 -0.0217 to 0.7760 0.16300 0.43127    
RSMB2_2008  20 0.6040 0.3766 to 0.8314 0.10866 0.48592    
RSMB3_2008  20 0.4770 0.2932 to 0.6608 0.08783 0.39279    
RSMB4_2007  5 0.2020 0.1586 to 0.2454 0.01562 0.03493    
RSMB4_2008  7 0.7329 0.0936 to 1.3721 0.26124 0.69118    

SC01_2008  13 0.4200 0.2797 to 0.5603 0.06438 0.23213    
SC02_2008  12 0.5858 0.4396 to 0.7320 0.06643 0.23012    

0044011



Orthophosphate-P (mg/l) 
by Site_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 
AVP2_2007  20 0.500 0.6000 0.7100 0.6000 to 0.8000 0.8000 1.500 0.2000 
DPC1_2007  24 0.380 0.5733 0.7150 0.6200 to 0.8500 0.8500 1.140 0.2767 
DPC1_2008  15 0.130 0.1917 0.2400 0.1900 to 0.2900 0.2850 0.350 0.0933 
LBP1_2007  24 0.250 0.3500 0.4150 0.3500 to 0.5000 0.5350 0.710 0.1850 
LBP1_2008  20 0.060 0.1483 0.2400 0.1600 to 1.1500 1.2083 2.000 1.0600 
LFP7_2007  16 0.530 0.6000 0.7650 0.6000 to 1.0500 1.0292 1.400 0.4292 

LHC3A_2007  24 0.250 0.3242 0.3900 0.3300 to 0.4500 0.4500 0.530 0.1258 
LHC3A_2008  20 0.620 0.7642 0.9850 0.7700 to 1.2500 1.2500 1.450 0.4858 
LHC3B_2007  24 0.200 0.3000 0.3200 0.3000 to 0.4000 0.4233 0.530 0.1233 
LHC3B_2008  20 0.310 0.4975 1.1700 0.5500 to 1.6000 1.6233 1.850 1.1258 
LHC3C_2008  19 0.170 0.2467 0.3900 0.2400 to 0.4600 0.4550 1.900 0.2083 

LHP6_2007  24 0.180 0.2442 0.3100 0.2500 to 0.3800 0.3917 0.600 0.1475 
LHP6_2008  20 0.140 0.2792 0.3750 0.3200 to 0.5000 0.5350 1.440 0.2558 

LNH14_2007  30 0.170 0.3100 0.3800 0.3200 to 0.4200 0.5575 1.000 0.2475 
LNH14_2008  20 0.140 0.2400 0.2950 0.2400 to 0.4800 0.4917 3.600 0.2517 
LNH15_2007  30 0.180 0.2500 0.3050 0.2600 to 0.3800 0.4042 0.680 0.1542 
LNH15_2008  20 0.250 0.4942 1.3250 0.5000 to 1.7000 1.9917 3.200 1.4975 
LWC6_2007  24 0.300 0.4917 0.6800 0.5500 to 0.7300 0.7825 1.250 0.2908 
LWC6_2008  20 0.150 0.2242 0.3000 0.2300 to 0.4600 0.5125 0.950 0.2883 

MVH10_2007  6 0.230 0.2300 0.2650 0.2300 to 0.5100 0.4458 0.510 0.2158 
MVH10_2008  20 0.250 0.3042 0.7250 0.3100 to 0.9300 1.1225 1.950 0.8183 
MVH11_2007  19 0.240 0.4217 0.6700 0.4200 to 0.8400 0.8333 1.300 0.4117 
MVH11_2008  20 0.310 0.4142 0.8150 0.4200 to 1.3000 1.3583 1.700 0.9442 
MVH12_2007  24 0.380 0.5283 0.6500 0.5400 to 0.7500 0.7558 0.950 0.2275 
MVH12_2008  20 0.220 0.3525 0.6500 0.3700 to 0.8900 0.8958 1.020 0.5433 
MVH13_2007  24 0.280 0.6333 0.7700 0.6800 to 0.8400 0.8517 1.400 0.2183 
MVH13_2008  18 0.100 0.1792 0.2750 0.1800 to 0.3500 0.3525 0.700 0.1733 
MVH7_2007  22 0.560 0.8000 0.9500 0.8000 to 1.5000 1.5000 2.400 0.7000 
MVH7_2008  20 0.050 0.2300 0.2900 0.2300 to 0.3400 0.3458 0.580 0.1158 
MVH8_2007  20 0.230 0.3242 0.3800 0.3300 to 0.4000 0.4000 0.900 0.0758 
MVH8_2008  20 0.200 0.2500 0.2700 0.2500 to 0.6800 0.6917 1.400 0.4417 
MVH9_2007  13 0.180 0.2500 0.4500 0.2500 to 0.5900 0.5833 0.790 0.3333 
MVH9_2008  20 0.060 0.2600 0.3600 0.2600 to 0.6000 0.7167 1.580 0.4567 

RSMB2_2007  7 0.170 0.1750 0.2000 0.1700 to 1.3500 0.2783 1.350 0.1033 
RSMB2_2008  20 0.160 0.2383 0.4500 0.2500 to 0.7000 0.8400 1.950 0.6017 
RSMB3_2008  20 0.190 0.2600 0.3100 0.2600 to 0.6000 0.6175 1.750 0.3575 
RSMB4_2007  5 0.160 0.1733 0.2000 - to - 0.2300 0.250 0.0567 
RSMB4_2008  7 0.080 0.2133 0.2400 0.0800 to 1.6000 1.5083 1.600 1.2950 

SC01_2008  13 0.190 0.2167 0.4400 0.2100 to 0.5600 0.5133 0.950 0.2967 
SC02_2008  12 0.290 0.4167 0.6050 0.4000 to 0.6600 0.6517 1.070 0.2350 
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Test   Describe - Comparative               
                    
   Conductivity (µmhos/cm) by Site_year             

Performed by   T. 
Chesnutt           Date 27 August 2012 

                   
                   

                   
 
                    
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   

SEEP Grab Sample ‐ Conductivity (µmhos/cm)‐ Past (2007) and Post (2008) by Site

0044013



Conductivity (µmhos/cm) 
by Site_year  n Mean 95% CI SE SD    
AVP2_2007  20 766.6 741.3 to 791.8 12.08 54.02    
DPC1_2007  24 2,012.5 1,795.5 to 2,229.5 104.90 513.91    
DPC1_2008  16 4,143.1 2,866.7 to 5,419.5 598.83 2,395.34    
LBP1_2007  24 7,596.3 7,328.5 to 7,864.0 129.44 634.14    
LBP1_2008  20 5,699.0 4,198.1 to 7,199.9 717.08 3,206.86    
LFP7_2007  16 2,266.9 2,102.2 to 2,431.6 77.28 309.10    

LHC3A_2007  24 1,478.9 1,342.4 to 1,615.5 66.01 323.36    
LHC3A_2008  20 1,323.8 1,187.5 to 1,460.0 65.09 291.08    
LHC3B_2007  24 1,876.5 1,502.6 to 2,250.4 180.75 885.50    
LHC3B_2008  20 2,245.0 1,745.2 to 2,744.8 238.79 1,067.91    
LHC3C_2008  20 2,906.0 2,402.2 to 3,409.8 240.71 1,076.47    

LHP6_2007  24 3,459.2 3,313.3 to 3,605.0 70.50 345.37    
LHP6_2008  20 2,955.5 2,541.2 to 3,369.8 197.92 885.13    

LNH14_2007  30 2,477.7 2,160.9 to 2,794.4 154.87 848.26    
LNH14_2008  20 4,456.5 3,368.9 to 5,544.1 519.62 2,323.83    
LNH15_2007  30 1,631.1 1,462.4 to 1,799.7 82.46 451.67    
LNH15_2008  20 1,354.0 1,108.4 to 1,599.6 117.34 524.76    
LWC6_2007  24 5,283.3 4,868.9 to 5,697.8 200.35 981.49    
LWC6_2008  20 2,186.5 1,286.1 to 3,086.9 430.18 1,923.82    

MVH10_2007  6 1,240.3 704.1 to 1,776.6 208.61 511.00    
MVH10_2008  20 1,302.5 1,094.4 to 1,510.5 99.42 444.61    
MVH11_2007  19 1,087.3 834.3 to 1,340.2 120.39 524.77    
MVH11_2008  20 1,247.5 1,155.9 to 1,339.1 43.76 195.69    
MVH12_2007  24 1,467.8 1,386.8 to 1,548.8 39.15 191.81    
MVH12_2008  20 1,600.8 829.4 to 2,372.2 368.55 1,648.19    
MVH13_2007  24 1,278.1 1,079.8 to 1,476.4 95.87 469.64    
MVH13_2008  20 1,744.7 1,501.0 to 1,988.3 116.40 520.56    
MVH7_2007  22 1,154.9 1,012.9 to 1,296.8 68.26 320.18    
MVH7_2008  20 2,788.3 1,065.8 to 4,510.8 822.95 3,680.35    
MVH8_2007  20 1,083.0 966.6 to 1,199.3 55.59 248.59    
MVH8_2008  20 2,724.2 1,789.7 to 3,658.6 446.47 1,996.69    
MVH9_2007  13 1,009.0 833.5 to 1,184.5 80.57 290.49    
MVH9_2008  20 2,598.5 1,622.5 to 3,574.5 466.33 2,085.47    

RSMB2_2007  7 869.6 652.7 to 1,086.5 88.64 234.51    
RSMB2_2008  20 2,147.5 1,477.7 to 2,817.3 320.03 1,431.21    
RSMB3_2008  20 3,046.0 2,018.3 to 4,073.7 490.99 2,195.77    
RSMB4_2007  5 851.4 788.1 to 914.7 22.79 50.97    
RSMB4_2008  7 4,955.3 1,749.9 to 8,160.7 1,309.97 3,465.85    

SC01_2008  13 2,960.0 2,119.4 to 3,800.6 385.82 1,391.08    
SC02_2008  12 3,564.2 2,511.0 to 4,617.3 478.49 1,657.55    

0044014



Conductivity (µmhos/cm) 
by Site_year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 
AVP2_2007  20 703 729.0 750.5 729.0 to 800.0 802.9 931 73.9 
DPC1_2007  24 1,333 1,621.3 1,898.0 1,665.0 to 2,430.0 2,488.3 3,020 867.1 
DPC1_2008  16 1,470 2,430.0 3,450.0 2,430.0 to 6,100.0 5,508.3 8,520 3,078.3 
LBP1_2007  24 6,610 7,346.7 7,425.0 7,370.0 to 7,690.0 7,946.7 9,600 600.0 
LBP1_2008  20 1,300 2,088.3 8,145.0 2,520.0 to 8,510.0 8,521.7 8,630 6,433.3 
LFP7_2007  16 1,260 2,150.8 2,330.0 2,130.0 to 2,450.0 2,425.0 2,620 274.2 

LHC3A_2007  24 995 1,253.3 1,423.0 1,258.0 to 1,650.0 1,679.2 2,310 425.8 
LHC3A_2008  20 965 1,128.3 1,175.0 1,140.0 to 1,530.0 1,600.0 1,930 471.7 
LHC3B_2007  24 1,037 1,148.8 1,655.0 1,150.0 to 1,775.0 2,326.3 3,590 1,177.4 
LHC3B_2008  20 1,100 1,330.8 2,005.0 1,360.0 to 2,830.0 3,010.8 4,020 1,680.0 
LHC3C_2008  20 1,070 1,946.7 3,225.0 2,180.0 to 3,930.0 3,959.2 4,020 2,012.5 

LHP6_2007  24 2,270 3,360.0 3,445.0 3,360.0 to 3,540.0 3,545.8 3,970 185.8 
LHP6_2008  20 1,460 2,210.0 3,045.0 2,280.0 to 3,450.0 3,718.3 4,570 1,508.3 

LNH14_2007  30 1,040 1,827.5 2,460.0 1,970.0 to 2,980.0 3,130.0 4,010 1,302.5 
LNH14_2008  20 1,070 2,128.3 5,820.0 2,280.0 to 6,250.0 6,261.7 7,950 4,133.3 
LNH15_2007  30 1,009 1,233.8 1,565.0 1,310.0 to 1,830.0 1,937.9 2,850 704.2 
LNH15_2008  20 1,010 1,070.0 1,140.0 1,070.0 to 1,450.0 1,473.3 3,280 403.3 
LWC6_2007  24 3,410 4,804.2 5,300.0 4,810.0 to 5,550.0 5,567.5 8,320 763.3 
LWC6_2008  20 1,030 1,174.2 1,220.0 1,180.0 to 1,570.0 1,575.8 6,270 401.7 

MVH10_2007  6 815 887.4 971.5 815.0 to 1,900.0 1,890.8 1,900 1,003.4 
MVH10_2008  20 959 1,060.0 1,155.0 1,060.0 to 1,240.0 1,257.5 2,710 197.5 
MVH11_2007  19 760 885.0 921.0 882.0 to 1,160.0 1,132.0 3,160 247.0 
MVH11_2008  20 1,000 1,102.5 1,160.0 1,120.0 to 1,360.0 1,400.8 1,680 298.3 
MVH12_2007  24 885 1,386.3 1,491.5 1,409.0 to 1,560.0 1,600.8 1,720 214.6 
MVH12_2008  20 933 1,080.0 1,160.0 1,080.0 to 1,350.0 1,449.2 8,510 369.2 
MVH13_2007  24 736 912.1 1,080.0 950.0 to 1,589.0 1,607.1 2,460 695.0 
MVH13_2008  20 1,040 1,290.0 1,751.5 1,430.0 to 1,860.0 1,906.7 3,220 616.7 
MVH7_2007  22 766 885.3 1,105.0 886.0 to 1,287.0 1,287.0 2,140 401.8 
MVH7_2008  20 977 1,445.8 2,010.0 1,510.0 to 2,360.0 2,406.7 18,100 960.8 
MVH8_2007  20 751 946.3 1,006.0 962.0 to 1,132.0 1,167.6 1,860 221.3 
MVH8_2008  20 993 1,154.2 1,625.0 1,160.0 to 3,990.0 4,223.3 6,370 3,069.2 
MVH9_2007  13 700 790.0 897.0 790.0 to 1,250.0 1,183.3 1,680 393.3 
MVH9_2008  20 1,060 1,352.5 1,710.0 1,370.0 to 2,950.0 3,037.5 8,620 1,685.0 

RSMB2_2007  7 709 721.7 790.0 709.0 to 1,367.0 927.8 1,367 206.2 
RSMB2_2008  20 1,090 1,262.5 1,695.0 1,350.0 to 2,200.0 2,205.8 6,530 943.3 
RSMB3_2008  20 1,080 1,757.5 2,225.0 1,810.0 to 2,860.0 3,180.8 8,100 1,423.3 
RSMB4_2007  5 806 818.0 826.0 - to - 889.7 933 71.7 
RSMB4_2008  7 967 1,408.3 3,950.0 967.0 to 8,640.0 8,493.3 8,640 7,085.0 

SC01_2008  13 1,160 1,740.0 2,900.0 1,620.0 to 4,680.0 3,993.3 5,260 2,253.3 
SC02_2008  12 1,190 1,946.7 3,840.0 1,380.0 to 5,110.0 5,089.2 5,330 3,142.5 

 

0044015



 

                
 
   

  
v2.11  

  Test   Describe - 
Comparative               

                      

     Total Coliform (cfu/100 ml), Fecal Coliform (cfu/100ml), Enterococcus (cfu/100ml) by 
Year       

  Performed by   T. 
Chesnutt           Date 27 August 2012 

                     
                     

                     

  
 
                    

                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     

SEEP Grab Sample Date‐ Coliforms (cfu/100ml)

0044016



                     
                     
                     
                     

                    

   n Mean 95% CI SE SD    

 
Total Coliform (cfu/100 ml) by Year - 

2007 - Pre  380 16,091.9 12,655.6 to 19,528.2 1,747.65 34,068.06    

 
Total Coliform (cfu/100 ml) by Year - 

2008 - Post  388 137,506.7 120,079.0 to 154,934.4 8,864.03 174,601.15    

 
Fecal Coliform (cfu/100ml) by Year - 

2007 - Pre  377 6,366.5 4,594.1 to 8,138.8 901.37 17,501.41    

 
Fecal Coliform (cfu/100ml) by Year - 

2008 - Post  386 26,700.8 19,682.9 to 33,718.6 3,569.34 70,126.42    

 
Enterococcus (cfu/100ml) by Year - 

2007 - Pre  380 21,307.0 17,746.1 to 24,868.0 1,811.05 35,303.91    

 
Enterococcus (cfu/100ml) by Year - 

2008 - Post  387 20,186.7 16,876.6 to 23,496.8 1,683.57 33,119.80    
                  
                  

   n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 

 
Total Coliform (cfu/100 ml) by Year - 

2007 - Pre  380 10 858.3 3,000.0 3,000.0 to 4,000.0 13,000.0 310,000 12,141.7 

 
Total Coliform (cfu/100 ml) by Year - 

2008 - Post  388 900 41,416.7 90,000.0 80,000.0 to 100,000.0 150,000.0 1,400,000 108,583.3 

 
Fecal Coliform (cfu/100ml) by Year - 

2007 - Pre  377 3 300.0 1,600.0 1,200.0 to 2,000.0 5,400.0 250,000 5,100.0 

 
Fecal Coliform (cfu/100ml) by Year - 

2008 - Post  386 30 4,000.0 12,000.0 11,000.0 to 14,000.0 27,000.0 900,000 23,000.0 

 
Enterococcus (cfu/100ml) by Year - 

2007 - Pre  380 10 1,300.0 8,900.0 7,000.0 to 11,000.0 26,000.0 316,000 24,700.0 

 
Enterococcus (cfu/100ml) by Year - 

2008 - Post  387 20 5,000.0 13,000.0 11,000.0 to 15,000.0 24,833.3 480,000 19,833.3 
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  Test   Describe - Comparative                 
                        
     Total Nitrogen-N (mg/l), Total Phosphorus (mg/l), Dissolved Organic Carbon (mg/l), Orthophosphate-P (mg/l), Nitrate-N (mg/l), Ammonia-N (mg/l) 

  Performed by   T. 
Chesnutt           Date 27 August 2012   
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   n Mean 95% CI SE SD     

 
Total Nitrogen-N (mg/l) by Year - 2007 - 

Pre  380 9.814 9.500 to 10.129 0.1600 3.1186     

 
Total Nitrogen-N (mg/l) by Year - 2008 - 

Post  388 4.556 4.363 to 4.749 0.0982 1.9343     

 
Total Phosphorus (mg/l) by Year - 2007 - 

Pre  380 0.5964 0.564 to 0.629 0.01674 0.32638     

 
Total Phosphorus (mg/l) by Year - 2008 - 

Post  388 0.6801 0.620 to 0.740 0.03046 0.59995     

 
Dissolved Organic Carbon (mg/l) by Year 

- 2007 - Pre  380 19.96 17.983 to 21.931 1.004 19.568     

 
Dissolved Organic Carbon (mg/l) by Year 

- 2008 - Post  388 24.92 21.949 to 27.898 1.513 29.799     

 
Orthophosphate-P (mg/l) by Year - 2007 

- Pre  380 0.5595 0.528 to 0.591 0.01603 0.31239     

 
Orthophosphate-P (mg/l) by Year - 2008 

- Post  384 0.6437 0.586 to 0.702 0.02948 0.57767     
 Nitrate-N (mg/l) by Year - 2007 - Pre  380 6.551 6.372 to 6.730 0.0909 1.7720     
 Nitrate-N (mg/l) by Year - 2008 - Post  388 2.680 2.579 to 2.781 0.0513 1.0111     
 Ammonia-N (mg/l) by Year - 2007 - Pre  380 3.259 3.046 to 3.473 0.1087 2.1185     
 Ammonia-N (mg/l) by Year - 2008 - Post  387 1.865 1.716 to 2.013 0.0757 1.4892     

   n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR  

 
Total Nitrogen-N (mg/l) by Year - 2007 - 

Pre  380 2.20 7.700 9.500 9.200 to 9.700 11.558 19.90 3.858  

 
Total Nitrogen-N (mg/l) by Year - 2008 - 

Post  388 2.00 3.300 4.100 4.000 to 4.450 5.400 19.40 2.100  

 
Total Phosphorus (mg/l) by Year - 2007 - 

Pre  380 0.190 0.3500 0.5200 0.480 to 0.560 0.7500 2.500 0.4000  

 
Total Phosphorus (mg/l) by Year - 2008 - 

Post  388 0.070 0.2800 0.4300 0.380 to 0.500 0.8917 3.700 0.6117  

 
Dissolved Organic Carbon (mg/l) by Year 

- 2007 - Pre  380 3.3 10.00 16.00 14.000 to 17.000 23.00 230.0 13.00  

 
Dissolved Organic Carbon (mg/l) by Year 

- 2008 - Post  388 4.6 13.00 19.00 18.000 to 20.000 28.00 470.0 15.00  

 
Orthophosphate-P (mg/l) by Year - 2007 

- Pre  380 0.160 0.3242 0.4800 0.450 to 0.530 0.7300 2.400 0.4058  

 
Orthophosphate-P (mg/l) by Year - 2008 

- Post  384 0.050 0.2542 0.4050 0.350 to 0.460 0.8500 3.600 0.5958  
 Nitrate-N (mg/l) by Year - 2007 - Pre  380 0.73 5.400 6.600 6.400 to 6.800 7.700 13.00 2.300  
 Nitrate-N (mg/l) by Year - 2008 - Post  388 1.00 1.900 2.600 2.500 to 2.700 3.200 11.40 1.300  
 Ammonia-N (mg/l) by Year - 2007 - Pre  380 0.34 1.808 2.600 2.400 to 2.750 3.700 12.50 1.892  
 Ammonia-N (mg/l) by Year - 2008 - Post  387 0.00 0.950 1.550 1.420 to 1.680 2.100 10.20 1.150  
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  Test   Describe - Comparative               
                      
     Conductivity (µmhos/cm) by Year             

  Performed by   T. 
Chesnutt           Date 26 August 2012 

                     
                     

  

 

                    
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     

SEEP Grab Sample Date‐ Conductivity (µmhos/cm)
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Conductivity (µmhos/cm) 

by Year  n Mean 95% CI SE SD    
 2007 - Pre  380 2,264.1 2,078.0 to 2,450.1 94.63 1,844.61    
 2008 - Post  306 2,650.8 2,403.2 to 2,898.4 125.81 2,200.84    

 
Conductivity (µmhos/cm) 

by Year  n Min 1st Quartile Median 95% CI 3rd Quartile Max IQR 
 2007 - Pre  380 700 1,042.9 1,545.0 1,460.0 to 1,670.0 2,749.2 9,600 1,706.3 
 2008 - Post  306 933 1,180.0 1,756.5 1,590.0 to 2,000.0 3,220.8 18,100 2,040.8 
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LHC3C Dry Between 5/29-8/14/07 
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The National Academy of Sciences is a private, nonprofit, self-perpetuating society of distinguished scholars engaged 
in scientific and engineering research, dedicated to the furtherance of science and technology and to their use for the 
general welfare. Upon the authority of the charter granted to it by the Congress in 1863, the Academy has a mandate 
that requires it to advise the federal government on scientific and technical matters. Dr. Ralph J. Cicerone is president 
of the National Academy of Sciences. 

The National Academy of Engineering was established in 1964, under the charter of the National Academy of 
Sciences, as a parallel organization of outstanding engineers.  It is autonomous in its administration and in the selection 
of its members, sharing with the National Academy of Sciences the responsibility for advising the federal government. 
The National Academy of Engineering also sponsors engineering programs aimed at meeting national needs, encourages 
education and research, and recognizes the superior achievement of engineers.  Dr. Charles M. Vest is president of the 
National Academy of Engineering. 

The Institute of Medicine was established in 1970 by the National Academy of Sciences to secure the services of 
eminent members of appropriate professions in the examination of policy matters pertaining to the health of the public. 
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Preface 

Stormwater runoff from the built environment remains one of the great challenges of 
modern water pollution control, as this source of contamination is a principal contributor to 
water quality impairment of waterbodies nationwide.  In addition to entrainment of chemical and 
microbial contaminants as stormwater runs over roads, rooftops, and compacted land, 
stormwater discharge poses a physical hazard to aquatic habitats and stream function, owing to 
the increase in water velocity and volume that inevitably result on a watershed scale as many 
individually managed sources are combined.  Given the shift of the world’s population to urban 
settings, and that this trend is expected to be accompanied by continued wholesale landscape 
alteration to accommodate population increases, the magnitude of the stormwater problem is 
only expected to grow. 

In recognition of the need for improved control measures, in 1987 the U.S. Congress 
mandated the U.S. Environmental Protection Agency (EPA), under amendments to the Clean 
Water Act, to control certain stormwater discharges under the National Pollutant Discharge 
Elimination System.  In response to this federal legislation, a permitting program was put in 
place by EPA as the Phase I (1990) and Phase II (1999) stormwater regulations, which together 
set forth requirements for municipal separate storm sewer systems and industrial activities 
including construction. The result of the regulatory program has been identification of hundreds 
of thousands of sources needing to be permitted, which has put a strain on EPA and state 
administrative systems for implementation and management.  At the same time, achievement of 
water quality improvement as a result of the permit requirements has remained an elusive goal. 

To address the seeming intractability of this problem, the EPA requested that the 
National Research Council (NRC) review its current permitting program for stormwater 
discharge under the Clean Water Act and provide suggestions for improvement.  The broad goals 
of the study were to better understand the links between stormwater pollutant discharges and 
ambient water quality, to assess the state of the science of stormwater management, and to make 
associated policy recommendations.  More specifically, the study was asked to: 

(1) Clarify the mechanisms by which pollutants in stormwater discharges affect ambient 
water quality criteria and define the elements of a “protocol” to link pollutants in stormwater 
discharges to ambient water quality criteria.   

(2) Consider how useful monitoring is for both determining the potential of a discharge 
to contribute to a water quality standards violation and for determining the adequacy of 
stormwater pollution prevention plans.  What specific parameters should be monitored and when 
and where?  What effluent limits and benchmarks are needed to ensure that the discharge does 
not cause or contribute to a water quality standards violation? 
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viii Preface 

(3) Assess and evaluate the relationship between different levels of stormwater pollution 
prevention plan implementation and in-stream water quality, considering a broad suite of best 
management practices (BMPs). 

(4) Make recommendations for how to best stipulate provisions in stormwater permits to 
ensure that discharges will not cause or contribute to exceedances of water quality standards. 
This should be done in the context of general permits.  As a part of this task, the committee will 
consider currently available information on permit and program compliance. 

(5) Assess the design of the stormwater permitting program implemented under the Clean 
Water Act. 

There are a number of related topics that one might expect to find in this report that are 
excluded, because EPA requested that the study be limited to problems addressed by the 
agency’s stormwater regulatory program. Specifically, nonpoint source pollution from 
agricultural runoff, septic systems, combined sewer overflows, sanitary sewer overflows, and 
concentrated animal feeding operations are not addressed in this report.  In addition, alteration of 
the urban base-flow hydrograph from a number of causes that are not directly related to storm 
events (e.g., interbasin transfers of water, leakage from water supply pipes, lawn irrigation, and 
groundwater withdrawals) is a topic outside the scope of the report and therefore not included in 
any depth. 

In developing this report, the committee benefited greatly from the advice and input of 
EPA representatives, including Jenny Molloy, Linda Boornazian, and Mike Borst; 
representatives from the City of Austin; representatives from King County, Washington, and the 
City of Seattle; and representatives from the Irvine Ranch Water District.  The committee heard 
presentations by many of these individuals in addition to Chris Crockett, City of Philadelphia 
Water Department; Pete LaFlamme and Mary Borg, Vermont Department of Environmental 
Conservation; Michael Barrett, University of Texas at Austin; Roger Glick, City of Austin; 
Michael Piehler, UNC Institute of Marine Sciences, Keith Stolzenbach, UCLA; Steve Burges, 
University of Washington; Wayne Huber, Oregon State University; Don Theiler, King County; 
Charlie Logue, Clean Water Services, Hillsboro, Oregon; Don Duke, Florida Gulf Coast 
University; Mike Stenstrom, UCLA; Gary Wolff, California Water Board; Paula Daniels, City of 
Los Angeles Public Works; Mark Gold, Heal the Bay; Geoff Brosseau, California Stormwater 
Quality Association; Steve Weisberg, Southern California Coastal Water Research Project; Chris 
Crompton, Southern California Stormwater Monitoring Coalition; David Beckman, NRDC; and 
Eric Strecker, GeoSyntec. We also thank all those stakeholders who took time to share with us 
their perspectives and wisdom about the various issues affecting stormwater. 

The committee was fortunate to have taken several field trips in conjunction with 
committee meetings.  The following individuals are thanked for their participation in organizing 
and guiding these trips: Austin (Kathy Shay, Mike Kelly, Matt Hollon, Pat Hartigan, Mateo 
Scoggins, David Johns, and Nancy McClintock); Seattle (Darla Inglis, Chris May, Dan Powers, 
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Scott Bawden, Nat Scholz, John Incardona, Kate McNeil, Bob Duffner, Curt Crawford); and Los 
Angeles (Peter Postlmayr, Matthew Keces, Alan Bay, and Sat Tamarieuchi). 

Completion of this report would not have been possible without the Herculean efforts of 
project study director Laura Ehlers. Her powers to organize, probe, synthesize, and keep the 
committee on track with completing its task were simply remarkable.  Meeting logistics and 
travel arrangements were ably assisted by Ellen De Guzman and Jeanne Aquilino. 

This report has been reviewed in draft form by individuals chosen for their diverse 
perspectives and technical expertise, in accordance with procedures approved by the NRC’s 
Report Review Committee.  The purpose of this independent review is to provide candid and 
critical comments that will assist the institution in making its published report as sound as 
possible and to ensure that the report meets institutional standards for objectivity, evidence, and 
responsiveness to the study charge. The review comments and draft manuscript remain 
confidential to protect the integrity of the deliberative process.  We wish to thank the following 
individuals for their review of this report: Michael Barrett, University of Texas; Bruce Ferguson, 
University of Georgia; James Heaney, University of Florida; Daniel Medina, CH2MHILL; 
Margaret Palmer, University of Maryland Chesapeake Biological Laboratory; Kenneth Potter, 
University of Wisconsin; Joan Rose, Michigan State University; Eric Strecker, Geosyntec 
Consultants; and Bruce Wilson, Minnesota Pollution Control Agency. 

Although the reviewers listed above have provided many constructive comments and 
suggestions, they were not asked to endorse the conclusions and recommendations nor did they 
see the final draft of the report before its release. The review of this report was overseen by 
Michael Kavanaugh, Malcolm Pirnie, Inc., and Richard Conway, Union Carbide Corporation, 
retired.  Appointed by the NRC, they were responsible for making certain that an independent 
examination of this report was carried out in accordance with institutional procedures and that all 
review comments were carefully considered.  Responsibility for the final content of this report 
rests entirely with the authoring committee and institution.  

Claire Welty, 

Committee Chair 
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Summary 


Urbanization is the changing of land use from forest or agricultural uses to suburban and 
urban areas. This conversion is proceeding in the United States at an unprecedented pace, and 
the majority of the country’s population now lives in suburban and urban areas.  The creation of 
impervious surfaces that accompanies urbanization profoundly affects how water moves both 
above and below ground during and following storm events, the quality of that stormwater, and 
the ultimate condition of nearby rivers, lakes, and estuaries.   

The National Pollutant Discharge Elimination System (NPDES) program under the Clean 
Water Act (CWA) is the primary federal vehicle to regulate the quality of the nation’s 
waterbodies. This program was initially developed to reduce pollutants from industrial process 
wastewater and municipal sewage discharges.  These point sources were known to be responsible 
for poor, often drastically degraded conditions in receiving waterbodies.  They were easily 
regulated because they emanated from identifiable locations, such as pipe outfalls.  To address 
the role of stormwater in causing or contributing to water quality impairments, in 1987 Congress 
wrote Section 402(p) of the CWA, bringing stormwater control into the NPDES program, and in 
1990 the U.S. Environmental Protection Agency (EPA) issued the Phase I Stormwater Rules.  
These rules require NPDES permits for operators of municipal separate storm sewer systems 
(MS4s) serving populations over 100,000 and for runoff associated with industry, including 
construction sites five acres and larger. In 1999 EPA issued the Phase II Stormwater Rule to 
expand the requirements to small MS4s and construction sites between one and five acres in size. 

With the addition of these regulated entities, the overall NPDES program has grown by 
almost an order of magnitude.  EPA estimates that the total number of permittees under the 
stormwater program at any time exceeds half a million.  For comparison, there are fewer than 
100,000 non-stormwater (meaning wastewater) permittees covered by the NPDES program.  To 
manage the large number of permittees, the stormwater program relies heavily on the use of 
general permits to control industrial, construction, and Phase II MS4 discharges.  These are 
usually statewide, one-size-fits-all permits in which general provisions are stipulated.   

To comply with the CWA regulations, industrial and construction permittees must create 
and implement a stormwater pollution prevention plan, and MS4 permittees must implement a 
stormwater management plan.  These plans documents the stormwater control measures (SCMs) 
(sometimes known as best management practices or BMPs) that will be used to prevent 
stormwater emanating from these sources from degrading nearby waterbodies.  These SCMs 
range from structural methods such as detention ponds and bioswales to nonstructural methods 
such as designing new development to reduce the percentage of impervious surfaces.   

A number of problems with the stormwater program as it is currently implemented have 
been recognized. First, there is limited information available on the effectiveness and longevity 
of many SCMs, thereby contributing to uncertainty in their performance.  Second, the 
requirements for monitoring vary depending on the regulating entity and the type of activity.  For 
example, a subset of industrial facilities must conduct “benchmark monitoring” and the results 
often exceed the values established by EPA or the states, but it is unclear whether these 
exceedances provide useful indicators of potential water quality problems.  Finally, state and 
local stormwater programs are plagued by a lack of resources to review stormwater pollution 
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2 Urban Stormwater Management in the United States 

prevention plans and conduct regular compliance inspections.  For all these reasons, the 
stormwater program has suffered from poor accountability and uncertain effectiveness at 
improving the quality of the nation’s waters. 

In light of these challenges, EPA requested the advice of the National Research Council’s 
Water Science and Technology Board on the federal stormwater program, considering all entities 
regulated under the program (i.e., municipal, industrial, and construction).  The following 
statement of task guided the work of the committee: 

(1) 	Clarify the mechanisms by which pollutants in stormwater discharges affect ambient water 
quality criteria and define the elements of a “protocol” to link pollutants in stormwater 
discharges to ambient water quality criteria.   

(2) 	Consider how useful monitoring is for both determining the potential of a discharge to 
contribute to a water quality standards violation and for determining the adequacy of 
stormwater pollution prevention plans.  What specific parameters should be monitored 
and when and where?  What effluent limits and benchmarks are needed to ensure that the 
discharge does not cause or contribute to a water quality standards violation? 

(3) 	Assess and evaluate the relationship between different levels of stormwater pollution 
prevention plan implementation and in-stream water quality, considering a broad suite of 
SCMs. 

(4) 	Make recommendations for how to best stipulate provisions in stormwater permits to ensure 
that discharges will not cause or contribute to exceedances of water quality standards. 
This should be done in the context of general permits.  As a part of this task, the 
committee will consider currently available information on permit and program 
compliance. 

(5) Assess the design of the stormwater permitting program implemented under the CWA. 

Chapter 2 of this report presents the regulatory history of stormwater control in the 
United States, focusing on relevant portions of the CWA and the federal and state regulations 
that have been created to implement the Act.  Chapter 3 reviews the scientific aspects of 
stormwater, including sources of pollutants in stormwater, how stormwater moves across the 
land surface, and its impacts on receiving waters. Chapter 4 evaluates the current industrial and 
MS4 monitoring requirements, and it considers the multitude of models available for linking 
stormwater discharges to ambient water quality.  Chapter 5 considers the vast suite of both 
structural and nonstructural measures designed to control stormwater and reduce its pollutant 
loading to waterbodies.  In Chapter 6, the limitations and possibilities associated with a new 
regulatory approach are explored, as are those of a more traditional but enhanced scheme.  This 
new approach, which rests on the broad foundation of correlative studies demonstrating the 
effects of urbanization on aquatic ecosystems, would reduce the impact of stormwater on 
receiving waters beyond any efforts currently in widespread practice. 

THE CHALLENGE OF REGULATING STORMWATER 

Although stormwater has been long recognized as contributing to water quality 
impairment, the creation of federal regulations to deal with stormwater quality has occurred only 
in the last 20 years.  Because this longstanding environmental problem is being addressed so late 
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3 Summary  

in the development and management of urban areas, the laws that mandate better stormwater 
control are generally incomplete and are often in conflict with state and local rules that have 
primarily stressed the flood control aspects of stormwater management (i.e., moving water away 
from structures and cities as fast as possible).  Many prior investigators have observed that 
stormwater discharges would ideally be regulated through direct controls on land use, strict 
limits on both the quantity and quality of stormwater runoff into surface waters, and rigorous 
monitoring of adjacent waterbodies to ensure that they are not degraded by stormwater 
discharges. Future land-use development would be controlled to minimize stormwater 
discharges, and impervious cover and volumetric restrictions would serve as proxies for 
stormwater loading from many of these developments.  Products that contribute pollutants 
through stormwater—like de-icing materials, fertilizers, and vehicular exhaust—would be 
regulated at a national level to ensure that the most environmentally benign materials are used. 

Presently, however, the regulation of stormwater is hampered by its association with a 
statute that focuses primarily on specific pollutants and ignores the volume of discharges.  Also, 
most stormwater discharges are regulated on an individualized basis without accounting for the 
cumulative contributions from multiple sources in the same watershed.  Perhaps most 
problematic is that the requirements governing stormwater dischargers leave a great deal of 
discretion to the dischargers themselves in developing stormwater pollution prevention plans and 
self-monitoring to ensure compliance.  These problems are exacerbated by the fact that the dual 
responsibilities of land-use planning and stormwater management within local governments are 
frequently decoupled. 

EPA’s current approach to regulating stormwater is unlikely to produce an 
accurate or complete picture of the extent of the problem, nor is it likely to adequately 
control stormwater’s contribution to waterbody impairment.  The lack of rigorous end-of-
pipe monitoring, coupled with EPA’s failure to use flow or alternative measures for regulating 
stormwater, make it difficult for EPA to develop enforceable requirements for stormwater 
dischargers. Instead, the stormwater permits leave a great deal of discretion to the regulated 
community to set their own standards and to self-monitor.  Current statistics on the states’ 
implementation of the stormwater program, discharger compliance with stormwater 
requirements, and the ability of states and EPA to incorporate stormwater permits with Total 
Maximum Daily Loads are uniformly discouraging. Radical changes to the current regulatory 
program (see Chapter 6) appear necessary to provide meaningful regulation of stormwater 
dischargers in the future. 

Flow and related parameters like impervious cover should be considered for use as 
proxies for stormwater pollutant loading.  These analogs for the traditional focus on the 
“discharge” of “pollutants” have great potential as a federal stormwater management tool 
because they provide specific and measurable targets, while at the same time they focus 
regulators on water degradation resulting from the increased volume as well as increased 
pollutant loadings in stormwater runoff.  Without these more easily measured parameters for 
evaluating the contribution of various stormwater sources, regulators will continue to struggle 
with enormously expensive and potentially technically impossible attempts to determine the 
pollutant loading from individual dischargers or will rely too heavily on unaudited and largely 
ineffective self-reporting, self-policing, and paperwork enforcement. 
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4 Urban Stormwater Management in the United States 

EPA should engage in much more vigilant regulatory oversight in the national 
licensing of products that contribute significantly to stormwater pollution.  De-icing 
chemicals, materials used in brake linings, motor fuels, asphalt sealants, fertilizers, and a variety 
of other products should be examined for their potential contamination of stormwater.  Currently, 
EPA does not apparently utilize its existing licensing authority to regulate these products in a 
way that minimizes their contribution to stormwater contamination.  States can also enact 
restrictions on or tax the application of pesticides or other particularly toxic products.  Even local 
efforts could ultimately help motivate broader scale, federal restrictions on particular products. 

The federal government should provide more financial support to state and local 
efforts to regulate stormwater.  State and local governments do not have adequate financial 
support to implement the stormwater program in a rigorous way.  At the very least, Congress 
should provide states with financial support for engaging in more meaningful regulation of 
stormwater discharges.  EPA should also reassess its allocation of funds within the NPDES 
program.  The agency has traditionally directed funds to focus on the reissuance of NPDES 
wastewater permits, while the present need is to advance the NPDES stormwater program 
because NPDES stormwater permittees outnumber wastewater permittees more than five fold, 
and the contribution of diffuse sources of pollution to degradation of the nation’s waterbodies 
continues to increase. 

EFFECTS OF URBANIZATION ON WATERSHEDS 

Urbanization causes change to natural systems that tends to occur in the following 
sequence. First, land use and land cover are altered as vegetation and topsoil are removed to 
make way for agriculture, or subsequently buildings, roads, and other urban infrastructure.  
These changes, and the introduction of a constructed drainage network, alter the hydrology of the 
local area, such that receiving waters in the affected watershed experience radically different 
flow regimes than prior to urbanization.  Nearly all of the associated problems result from one 
underlying cause: loss of the water-retaining and evapotranspirating functions of the soil and 
vegetation in the urban landscape.  In an undeveloped area, rainfall typically infiltrates into the 
ground surface or is evapotranspirated by vegetation. In the urban landscape, these processes of 
evapotranspiration and water retention in the soil are diminished, such that stormwater flows 
rapidly across the land surface and arrives at the stream channel in short, concentrated bursts of 
high discharge.  This transformation of the hydrologic regime is a wholesale reorganization of the 
processes of runoff generation, and it occurs throughout the developed landscape.  When 
combined with the introduction of pollutant sources that accompany urbanization (such as lawns, 
motor vehicles, domesticated animals, and industries), these changes in hydrology have led to 
water quality and habitat degradation in virtually all urban streams. 

The current state of the science has documented the characteristics of stormwater runoff, 
including its quantity and quality from many different land covers, as well as the characteristics 
of dry weather runoff. In addition, many correlative studies show how parameters co-vary in 
important but complex and poorly understood ways (e.g., changes in macroinvertebrate or fish 
communities associated with watershed road density or the percentage of impervious cover).  
Nonetheless, efforts to create mechanistic links between population growth, land-use change, 
hydrologic alteration, geomorphic adjustments, chemical contamination in stormwater, disrupted 
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5 Summary  

energy flows and biotic interactions, and changes in ecological communities are still in 
development.  Despite this assessment, there are a number of overarching truths that remain 
poorly integrated into stormwater management decision-making, although they have been 
robustly characterized for more than a decade and have a strong scientific basis that reaches even 
farther back through the history of published investigations. 

There is a direct relationship between land cover and the biological condition of 
downstream receiving waters.  The possibility for the highest levels of aquatic biological 
condition exists only with very light urban transformation of the landscape.  Conversely, the 
lowest levels of biological condition are inevitable with extensive urban transformation of the 
landscape, commonly seen after conversion of about one-third to one-half of a contributing 
watershed into impervious area.  Although not every degraded waterbody is a product of intense 
urban development, all highly urban watersheds produce severely degraded receiving waters. 

The protection of aquatic life in urban streams requires an approach that 
incorporates all stressors.  Urban Stream Syndrome reflects a multitude of effects caused by 
altered hydrology in urban streams, altered habitat, and polluted runoff.  Focusing on only one of 
these factors is not an effective management strategy.  For example, even without noticeably 
elevated pollutant concentrations in receiving waters, alterations in their hydrologic regimes are 
associated with impaired biological condition. More comprehensive biological monitoring of 
waterbodies will be critical to better understanding the cumulative impacts of urbanization on 
stream condition. 

The full distribution and sequence of flows (i.e., the flow regime) should be taken 
into consideration when assessing the impacts of stormwater on streams.  Permanently 
increased stormwater volume is only one aspect of an urban-altered storm hydrograph.  It 
contributes to high in-stream velocities, which in turn increase streambank erosion and 
accompanying sediment pollution of surface water.  Other hydrologic changes, however, include 
changes in the sequence and frequency of high flows, the rate of rise and fall of the hydrograph, 
and the season of the year in which high flows can occur.  These all can affect both the physical 
and biological conditions of streams, lakes, and wetlands.  Thus, effective hydrologic mitigation 
for urban development cannot just aim to reduce post-development peak flows to 
predevelopment peak flows. 

Roads and parking lots can be the most significant type of land cover with respect to 
stormwater.  They constitute as much as 70 percent of total impervious cover in ultra-urban 
landscapes, and as much as 80 percent of the directly connected impervious cover.  Roads tend to 
capture and export more stormwater pollutants than other land covers in these highly impervious 
areas, especially in regions of the country having mostly small rainfall events.  As rainfall 
amounts become larger, pervious areas in most residential land uses become more significant 
sources of runoff, sediment, nutrients, and landscaping chemicals.  In all cases, directly 
connected impervious surfaces (roads, parking lots, and roofs that are directly connected to the 
drainage system) produce the first runoff observed at a storm-drain inlet and outfall because their 
travel times are the quickest. 
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6 Urban Stormwater Management in the United States 

MONITORING AND MODELING 

The stormwater monitoring requirements under the EPA Stormwater Program are 
variable and generally sparse, which has led to considerable skepticism about their usefulness.  
This report considers the amount and value of the data collected over the years by municipalities 
(which are substantial on a nationwide basis) and by industries, and it makes suggestions for 
improvement.  The MS4 and particularly the industrial stormwater monitoring programs suffer 
from a paucity of data, from inconsistent sampling techniques, and from requirements that are 
difficult to relate to the compliance of individual dischargers.  For these reasons, conclusions 
about stormwater management are usually made with incomplete information.  Stormwater 
management would benefit most substantially from a well-balanced monitoring program that 
encompasses chemical, biological, and physical parameters from outfalls to receiving waters.   

Many processes connect sources of pollution to an effect observed in a downstream 
receiving water—processes that can be represented in watershed models, which are the key to 
linking stormwater dischargers to impaired receiving waters.  The report explores the current 
capability of models to make such links, including simple models and more involved mechanistic 
models. At the present time, stormwater modeling has not evolved enough to consistently say 
whether a particular discharger can be linked to a specific waterbody impairment.  Some 
quantitative predictions can be made, particularly those that are based on well-supported causal 
relationships of a variable that responds to changes in a relatively simple driver (e.g., modeling 
how a runoff hydrograph or pollutant loading change in response to increased impervious land 
cover). However, in almost all cases, the uncertainty in the modeling and the data (including its 
general unavailability), the scale of the problems, and the presence of multiple stressors in a 
watershed make it difficult to assign to any given source a specific contribution to water quality 
impairment. 

Because of a 10-year effort to collect and analyze monitoring data from MS4s 
nationwide, the quality of stormwater from urbanized areas is well characterized. These 
results come from many thousands of storm events, systematically compiled and widely 
accessible; they form a robust dataset of utility to theoreticians and practitioners alike.  These 
data make it possible to accurately estimate stormwater pollutant concentrations from various 
land uses. Additional data are available from other stormwater permit holders that were not 
originally included in the database and from ongoing projects, and these should be acquired to 
augment the database and improve its value in stormwater management decision-making. 

Industry should monitor the quality of stormwater discharges from certain critical 
industrial sectors in a more sophisticated manner, so that permitting authorities can better 
establish benchmarks and technology-based effluent guidelines. Many of the benchmark 
monitoring requirements and effluent guidelines for certain industrial subsectors are based on 
inaccurate and old information.  Furthermore, there has been no nationwide compilation and 
analysis of industrial benchmark data, as has occurred for MS4 monitoring data, to better 
understand typical stormwater concentrations of pollutants from various industries. 

Continuous, flow-weighted sampling methods should replace the traditional 
collection of stormwater data using grab samples.  Data obtained from too few grab samples 
are highly variable, particularly for industrial monitoring programs, and subject to greater 
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7 Summary  

uncertainly because of experimenter error and poor data-collection practices.  In order to use 
stormwater data for decision making in a scientifically defensible fashion, grab sampling should 
be abandoned as a credible stormwater sampling approach for virtually all applications.  It 
should be replaced by more accurate and frequent continuous sampling methods that are flow 
weighted. Flow-weighted composite monitoring should continue for the duration of the rain 
event. Emerging sensor systems that provide high temporal resolution and real-time estimates 
for specific pollutants should be further investigated, with the aim of providing lower costs and 
more extensive monitoring systems to sample both streamflow and constituent loads. 

Watershed models are useful tools for predicting downstream impacts from 
urbanization and designing mitigation to reduce those impacts, but they are incomplete in 
scope and do not offer definitive causal links between polluted discharges and downstream 
degradation. Every model simulates only a subset of the multiple interconnections between 
physical, chemical, and biological processes found in any watershed, and they all use a grossly 
simplified representation of the true spatial and temporal variability of a watershed.  To speak of 
a “comprehensive watershed model” is thus an oxymoron, because the science of stormwater is 
not sufficiently far advanced to determine causality between all sources, resulting stressors, and 
their physical, chemical, and biological responses.  Thus, it is not yet possible to create a 
protocol that mechanistically links stormwater dischargers to the quality of receiving waters.  
The utility of models with more modest goals, however, can still be high—as long as the 
questions being addressed by the model are in fact relevant and important to the functioning of 
the watershed to which that model is being applied, and sufficient data are available to calibrate 
the model for the processes included therein. 

STORMWATER MANAGEMENT APPROACHES 

A fundamental component of EPA’s stormwater program is the creation of stormwater 
pollution prevention plans that document the SCMs that will be used to prevent the permittee’s 
stormwater discharges from degrading local waterbodies.  Thus, a consideration of these 
measures—their effectiveness in meeting different goals, their cost, and how they are 
coordinated with one another—is central to any evaluation of the stormwater program.  The 
statement of task asks for an evaluation of the relationship between different levels of stormwater 
pollution prevention plan implementation and in-stream water quality.  Although the state of 
knowledge has yet to reveal the mechanistic links that would allow for a full assessment of that 
relationship, enough is known to design systems of SCMs, on a site-scale or local watershed 
scale, that can substantially reduce the effects of urbanization. 

The characteristics, applicability, goals, effectiveness, and cost of nearly 20 different 
broad categories of SCMs to treat the quality and quantity of stormwater runoff are discussed in 
Chapter 5, organized as they might be applied from the rooftop to the stream.  SCMs, when 
designed, constructed, and maintained correctly, have demonstrated the ability to reduce runoff 
volume and peak flows and to remove pollutants.  A multitude of case studies illustrates the use 
of SCMs in specific settings and demonstrates that a particular SCM can have a measurable 
positive effect on water quality or a biological metric.  However, the implementation of SCMs at 
the watershed scale has been too inconsistent and too recent to be able to definitively link their 
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8 Urban Stormwater Management in the United States 

performance to the prolonged sustainment—at the watershed level—of receiving water quality, 
in-stream habitat, or stream geomorphology. 

Individual controls on stormwater discharges are inadequate as the sole solution to 
stormwater in urban watersheds. SCM implementation needs to be designed as a system, 
integrating structural and nonstructural SCMs and incorporating watershed goals, site 
characteristics, development land use, construction erosion and sedimentation controls, 
aesthetics, monitoring, and maintenance.  Stormwater cannot be adequately managed on a 
piecemeal basis due to the complexity of both the hydrologic and pollutant processes and their 
effect on habitat and stream quality.  Past practices of designing detention basins on a site-by-site 
basis have been ineffective at protecting water quality in receiving waters and only partially 
effective in meeting flood control requirements.   

Nonstructural SCMs such as product substitution, better site design, downspout 
disconnection, conservation of natural areas, and watershed and land-use planning can 
dramatically reduce the volume of runoff and pollutant load from a new development.   
Such SCMs should be considered first before structural practices.  For example, lead 
concentrations in stormwater have been reduced by at least a factor of 4 after the removal of lead 
from gasoline.  Not creating impervious surfaces or removing a contaminant from the runoff 
stream simplifies and reduces the reliance on structural SCMs. 

SCMs that harvest, infiltrate, and evapotranspirate stormwater are critical to 
reducing the volume and pollutant loading of small storms. Urban municipal separate 
stormwater conveyance systems have been designed for flood control to protect life and property 
from extreme rainfall events, but they have generally failed to address the more frequent rain 
events (<2.5 cm) that are key to recharge and baseflow in most areas.  These small storms may 
only generate runoff from paved areas and transport the “first flush” of contaminants.  SCMs 
designed to remove this class of storms from surface runoff (runoff-volume-reduction SCMs— 
rainwater harvesting, vegetated, and subsurface) can also help address larger watershed flooding 
issues. 

Performance characteristics are starting to be established for most structural and 
some nonstructural SCMs, but additional research is needed on the relevant hydrologic 
and water quality processes within SCMs across different climates and soil conditions.  
Typical data such as long-term load reduction efficiencies and pollutant effluent concentrations 
can be found in the International Stormwater BMP Database.  However, understanding the 
processes involved in each SCM is in its infancy, making modeling of these SCMs difficult.  
Seasonal differences, the time between storms, and other factors all affect pollutant loadings 
emanating from SCMs.  Research is needed that moves away from the use of percent removal 
and toward better simulation of SCM performance.  Research is particularly important for 
nonstructural SCMs, which in many cases are more effective, have longer life spans, and require 
less maintenance than structural SCMs.  EPA should be a leader in SCM research, both directly 
by improving its internal modeling efforts and by funding state efforts to monitor and report back 
on the success of SCMs in the field. 

PREPUBLICATION 


0044064



 

  

 

 
 

 

9 Summary  

The retrofitting of urban areas presents both unique opportunities and challenges. 
Promoting growth in these areas is desirable because it takes pressure off the suburban fringes, 
thereby preventing sprawl, and it minimizes the creation of new impervious surfaces.  However, 
it is more expensive than Greenfields development because of the existence of infrastructure and 
the limited availability and affordability of land.  Both innovative zoning and development 
incentives, along with the careful selection SCMs, are needed to achieve fair and effective storm-
water management in these areas.  For example, incentive or performance zoning could be used 
to allow for greater densities on a site, freeing other portions of the site for SCMs.  Publicly 
owned, consolidated SCMs should be strongly considered as there may be insufficient land to 
have small, on-site systems.  The performance and maintenance of the former can be overseen 
more effectively by a local government entity. The types of SCMs that are used in consolidated 
facilities—particularly detention basins, wet/dry ponds, and stormwater wetlands—perform 
multiple functions, such as prevention of streambank erosion, flood control, and large-scale 
habitat provision. 

INNOVATIVE STORMWATER MANAGEMENT AND REGULATORY PERMITTING 

There are numerous innovative regulatory strategies that could be used to improve the 
EPA’s stormwater program.  The course of action most likely to check and reverse degradation 
of the nation’s aquatic resources would be to base all stormwater and other wastewater 
discharge permits on watershed boundaries instead of political boundaries.  Watershed-
based permitting is the regulated allowance of discharges of water and wastes borne by those 
discharges to waters of the United States, with due consideration of: (1) the implications of those 
discharges for preservation or improvement of prevailing ecological conditions in the 
watershed’s aquatic systems, (2) cooperation among political jurisdictions sharing a watershed, 
and (3) coordinated regulation and management of all discharges having the potential to modify 
the hydrology and water quality of the watershed’s receiving waters. 

Responsibility and authority for implementation of watershed-based permits would be 
centralized with a municipal lead permittee working in partnership with other municipalities in 
the watershed as co-permittees.  Permitting authorities (designated states or, otherwise, EPA) 
would adopt a minimum goal in every watershed to avoid any further loss or degradation of 
designated beneficial uses in the watershed’s component waterbodies and additional goals in 
some cases aimed at recovering lost beneficial uses.  Permittees, with support by the states or 
EPA, would then move to comprehensive impact source analysis as a foundation for targeting 
solutions. The most effective solutions are expected to lie in isolating, to the extent possible, 
receiving waterbodies from exposure to those impact sources.  In particular, low-impact design 
methods, termed Aquatic Resources Conservation Design in this report, should be employed to 
the fullest extent feasible and backed by conventional SCMs when necessary. 

The approach gives municipal co-permittees more responsibility, with commensurately 
greater authority and funding, to manage all of the sources discharging, directly or through 
municipally owned conveyances, to the waterbodies comprising the watershed.  This report also 
outlines a new monitoring program structured to assess progress toward meeting objectives and 
the overlying goals, diagnosing reasons for any lack of progress, and determining compliance by 
dischargers. The proposal further includes market-based trading of credits among dischargers to 
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10 Urban Stormwater Management in the United States 

achieve overall compliance in the most efficient manner and adaptive management to determine 
additional actions if monitoring demonstrates failure to achieve objectives. 

As a first step to taking the proposed program nationwide, a pilot program is 
recommended that will allow EPA to work through some of the more predictable impediments to 
watershed-based permitting, such as the inevitable limits of an urban municipality’s authority 
within a larger watershed. 

Short of adopting watershed-based permitting, other smaller-scale changes to the EPA 
stormwater program are possible.  These recommendations do not preclude watershed-based 
permitting at some future date, and indeed they lay the groundwork in the near term for an 
eventual shift to watershed-based permitting. 

Integration of the three permitting types is necessary, such that construction and 
industrial sites come under the jurisdiction of their associated municipalities.  Federal and 
state NPDES permitting authorities do not presently have, and can never reasonably expect to 
have, sufficient personnel to inspect and enforce stormwater regulations on more than 100,000 
discrete point source facilities discharging stormwater.  A better structure would be one where 
the NPDES permitting authority empowers the MS4 permittees to act as the first tier of entities 
exercising control on stormwater discharges to the MS4 to protect water quality.  The National 
Pretreatment Program, EPA’s successful treatment program for municipal and industrial 
wastewater sources, could serve as a model for integration. 

To improve the industrial, construction, and MS4 permitting programs in their 
current configuration, EPA should (1) issue guidance for MS4, industrial, and construction 
permittees on what constitutes a design storm for water quality purposes; (2) issue guidance for 
MS4 permittees on methods to identify high-risk industrial facilities for program prioritization 
such as inspections; (3) support the compilation and collection of quality industrial stormwater 
effluent data and SCM effluent quality data in a national database; and (4) develop numerical 
expressions of the MS4 standard of “maximum extent practicable.”  Each of these issues is 
discussed in greater detail in Chapter 6. 

*** 

Watershed-based permitting will require additional resources and regulatory program 
support. Such an approach shifts more attention to ambient outcomes as well as expanded 
permitting coverage.  Additional resources for program implementation could come from 
shifting existing programmatic resources.  For example, some state permitting resources may be 
shifted away from existing point source programs toward stormwater permitting.  Strategic 
planning and prioritization could shift the distribution of federal and state grant and loan 
programs to encourage and support more watershed-based stormwater permitting programs.  
However, securing new levels of public funds will likely be required.  All levels of government 
must recognize that additional resources may be required from citizens and businesses (in the 
form of taxes, fees, etc.) in order to operate a more comprehensive and effective stormwater 
permitting program. 
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Chapter 1 

Introduction 


URBANIZATION AND ITS IMPACTS 

The influence of humans on the physical and biological systems of the Earth’s surface is 
not a recent manifestation of modern societies; instead, it is ubiquitous throughout our history.  
As human populations have grown, so has their footprint, such that between 30 and 50 percent of 
the Earth’s surface has now been transformed (Vitousek et al., 1997).  Most of this land area is 
not covered with pavement; indeed, less than 10 percent of this transformed surface is truly 
“urban” (Grübler, 1994). However, urbanization causes extensive changes to the land surface 
beyond its immediate borders, particularly in ostensibly rural regions, through alterations by 
agriculture and forestry that support the urban population (Lambin et al., 2001).  Within the 
immediate boundaries of cities and suburbs, the changes to natural conditions and processes 
wrought by urbanization are among the most radical of any human activity. 

In the United States, population is growing at an annual rate of 0.9 percent (U.S. Census 
Bureau, http://www.census.gov/compendia/statab/2007edition.html); the majority of the 
population of the United States now lives in suburban and urban areas (Figure 1-1).  Because the 
area appropriated for urban land uses is growing even faster, these patterns of growth all but 
guarantee that the influences of urban land uses will continue to expand over time.  Cities and 
suburbia obviously provide the homes and livelihood for most of the nation’s population.  But, as 
this report makes clear, these benefits have been accompanied by significant environmental 
change. Urbanization of the landscape profoundly affects how water moves both above and 
below ground during and following storm events; the quality of that stormwater (defined in Box 
1-1); and the ultimate condition of nearby rivers, lakes, and estuaries.  Unlike agriculture, which 
can display significant interchange with forest cover over time scales of a century (e.g., Hart, 
1968), there is no indication that once-urbanized land ever returns to a less intensive state.  
Urban land, however, does continue to change over time; by one estimate, 42 percent of land 
currently considered “urban” in the United States will be redeveloped by 2030 (Brookings 
Institute, 2004). In their words, “nearly half of what will be the built environment in 2030 
doesn’t even exist yet” (p. vi).  This truth belies the common belief that efforts to improve 
management of stormwater are doomed to irrelevancy because so much of the landscape is 
already built. Opportunities for improvement have indeed been lost, but many more still await 
an improved management approach. 

Measures of urbanization are varied, and the disparate methods of quantifying the 
presence and influence of human activity tend to confound analyses of environmental effects.  
Population density is a direct metric of human presence, but it is not the most relevant measure 
of the influence of those people on their surrounding landscape.  Expressions of the built 
environment, most commonly road density or pavement coverage as a percentage of gross land 
area, are more likely to determine stormwater runoff-related consequences.  An inverse metric, 
the percentage of mature vegetation or forest across a landscape, expresses the magnitude of 
related, but not identical, impacts to downstream systems.  Alternatively, these measures of land 
cover can be replaced by measures of land use, wherein the types of human activity (e.g.,  
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12 Urban Stormwater Management in the United States 

FIGURE 1-1 Histogram of population for the United States, based on 2000 census data.  The median 
population density is about 1,000 people/km2. SOURCE: Modified from Pozzi and Small (2005), who 
place the rural–suburban boundary at 100 people/km2. Reprinted, with permission, from ASPRS (2005). 
Copyright 2005 by the American Society for Photogrammetry and Remote Sensing. 

BOX 1-1 
What Is “Stormwater”? 

“Stormwater” is a term that is used widely in both scientific literature and regulatory documents.  It 
is also used frequently throughout this report.  Although all of these usages share much in common, there 
are important differences that benefit from an explicit discussion. 

Most broadly, stormwater runoff is the water associated with a rain or snow storm that can be 
measured in a downstream river, stream, ditch, gutter, or pipe shortly after the precipitation has reached 
the ground.  What constitutes “shortly” depends on the size of the watershed and the efficiency of the 
drainage system, and a number of techniques exist to precisely separate stormwater runoff from its more 
languid counterpart, “baseflow.”  For small and highly urban watersheds, the interval between rainfall and 
measured stormwater discharges may be only a few minutes.  For watersheds of many tens or hundreds 
of square miles, the lag between these two components of storm response may be hours or even a day. 

From a regulatory perspective, stormwater must pass through some sort of engineered 
conveyance, be it a gutter, a pipe, or a concrete canal.  If it simply runs over the ground surface, or soaks 
into the soil and soon reemerges as seeps into a nearby stream, it may be water generated by the storm 
but it is not regulated stormwater. 

This report emphasizes the first, more hydrologically oriented definition.  However, attention is 
focused mainly on that component of stormwater that emanates from those parts of a landscape that 
have been affected in some fashion by human activities (“urban stormwater”).  Mostly this includes water 
that flows over the ground surface and is subsequently collected by natural channels or artificial 
conveyance systems, but it can also include water that has infiltrated into the ground but nonetheless 
reaches a stream channel relatively rapidly and that contributes to the increased stream discharge that 
commonly accompanies almost any rainfall event in a human-disturbed watershed. 
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13 Introduction 

residential, industrial, commercial) are used as proxies for the suite of hydrologic, chemical, and 
biological changes imposed on the surrounding landscape. 

All of these metrics of urbanization are strongly correlated, although none can directly 
substitute for another. They also are measured differently, which renders one or another more 
suitable for a given application. Land use is a common measure in the realm of urban planning, 
wherein current and future conditions for a city or an entire region are characterized using 
equivalent categories across parcels, blocks, or broad regions.  Road density can be reliably and 
rapidly measured, either manually or in a Geographic Information System environment, and it 
commonly displays a very good correlation with other measures of human activity.  “Land 
cover,” however, and particularly the percentage of impervious cover, is the metric most 
commonly used in studying the effects of urban development on stormwater, because it clearly 
expresses the hydrologic influence and watershed scale of urbanization.  Box 1-2 describes the 
ways in which the percent of impervious cover in a watershed is measured. 

There is no universally accepted terminology to describe land-cover or land-use 
conditions along the rural-to-urban gradient. Pozzi and Small (2005), for example, identified 
“rural,” “suburban,” and “urban” land uses on the basis of population density and vegetation 
cover, but they did not observe abrupt transitions that suggested natural boundaries (see Figure 
1-1). In contrast, the Center for Watershed Protection (2005) defined the same terms but used 
impervious area percentage as the criterion, with such labels as “rural” (0 to 10 percent 
imperviousness), “suburban” (10 to 25 percent imperviousness), “urban” (25 to 60 percent 
imperviousness) and “ultra-urban” (greater than 60 percent imperviousness). 

Beyond the problems posed by precise yet inconsistent definitions for commonly used 
words, none of the boundaries specified by these definitions are reflected in either hydrologic or 
ecosystem responses.  Hydrologic response is strongly dependent on both land cover and 
drainage connectivity (e.g., Leopold, 1968); ecological responses in urbanizing watersheds do 
not show marked thresholds along an urban gradient (e.g., Figure 1-2) and they are dependent on 
not only the sheer magnitude of urban development but also the spatial configuration of that 
development across the watershed (Alberti et al., 2006).  This report, therefore, uses such terms 
as “urban” and “suburban” under their common usage, without implying or advocating for a 
more precise (but ultimately limited and discipline-specific) definition. 

Changing land cover and land use influence the physical, chemical, and biological 
conditions of downstream waterways. The specific mechanisms by which this influence occurs 
vary from place to place, and even a cursory review of the literature demonstrates that many 
different factors can be important, such as changes to flow regime, physical and chemical 
constituents in the water column, or the physical form of the stream channel itself (Paul and 
Meyer, 2001). Not all of these changes are present in any given system—lakes, wetlands, and 
streams can be altered by human activity in many different ways, each unique to the activity and 
the setting in which it occurs.  Nonetheless, direct influences of land-use change on freshwater 
systems commonly include the following (Naiman and Turner, 2000): 

• Altering the composition and structure of the natural flora and fauna, 
• Changing disturbance regimes, 
• Fragmenting the land into smaller and more diverse parcels, and 
• Changing the juxtaposition between parcel types. 
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14 Urban Stormwater Management in the United States 

BOX 1-2 
Measures of Impervious Cover 

The percentage of impervious surface or cover in a landscape is the most frequently used 
measure of urbanization.  Yet this parameter has its limitations, in part because it has not been 
consistently used or defined.  Most significant is the distinction between total impervious area (TIA) and 
effective impervious area (EIA).  TIA is the “intuitive” definition of imperviousness: that fraction of the 
watershed covered by constructed, non-infiltrating surfaces such as concrete, asphalt, and buildings. 
Hydrologically, however, this definition is incomplete for two reasons.  First, it ignores nominally “pervious” 
surfaces that are sufficiently compacted or otherwise so low in permeability that the rate of runoff from them is 
similar or indistinguishable from pavement.  For example, Burges and others (1998) found that the 
impervious unit-area runoff was only 20 percent greater than that from pervious areas—primarily thin sodded 
lawns over glacial till—in a western Washington residential subdivision.  Clearly, this hydrologic contribution 
cannot be ignored entirely. 

The second limitation of TIA is that it includes some paved surfaces that may contribute nothing to 
the stormwater-runoff response of the downstream channel.  A gazebo in the middle of parkland, for 
example, probably will impose no hydrologic changes into the catchment except for a very localized elevation 
of soil moisture at the edge of its roof.  Less obvious, but still relevant, would be the different downstream 
consequences of rooftops that drain alternatively into a piped storm-drain system with direct discharge into a 
natural stream or onto splash blocks that disperse the runoff onto the garden or lawn at each corner of the 
building.  This metric therefore cannot recognize any stormwater mitigation that may result from alternative 
runoff-management strategies, for example, pervious pavements or rainwater harvesting. 

The first of these TIA limitations, the production of significant runoff from nominally pervious surfaces, 
is typically ignored in the characterization of urban development.  The reason for such an approach lies in the 
difficulty in identifying such areas and estimating their contribution, and because of the credible belief that the 
degree to which pervious areas shed water as overland flow should be related, albeit imperfectly, with the 
amount of impervious area: where construction and development are more intense and cover progressively 
greater fractions of the watershed, it is more likely that the intervening green spaces have been stripped and 
compacted during construction and only imperfectly rehabilitated for their hydrologic functions during 
subsequent “landscaping.” 

The second of these TIA limitations, inclusion of non-contributing impervious areas, is formally 
addressed through the concept of EIA, defined as the impervious surfaces with direct hydraulic connection to 
the downstream drainage (or stream) system.  Thus, any part of the TIA that drains onto pervious (i.e., 
“green”) ground is excluded from the measurement of EIA.  This parameter, at least conceptually, captures 
the hydrologic significance of imperviousness.  EIA is the parameter normally used to characterize urban 
development in hydrologic models. 

The direct measurement of EIA is complicated.  Studies designed specifically to quantify this 
parameter must make direct, independent measurements of both TIA and EIA (Alley and Veenhuis, 1983; 
Laenen, 1983; Prysch and Ebbert, 1986).  The results can then be generalized either as a correlation 
between the two parameters or as a “typical” value for a given land use.  Sutherland (1995) developed an 
equation that describes the relationship between EIA and TIA.  Its general form is: 

EIA = A (TIA)B 

where A and B are a unique combination of numbers that satisfy the following criteria: 

TIA = 1 then EIA = 0% 
TIA = 100 then EIA = 100% 

A commonly used version of this equation (EIA = 0.15 TIA1.41) was based on samples from highly 
urbanized land uses in Denver, Colorado (Alley and Veenhuis, 1983; Gregory et al., 2005).  These results, 
however, are almost certainly region- and even neighborhood-specific, and, although highly relevant to 
watershed studies, they can be quite laborious to develop. 
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15 Introduction 

Historically, human-induced alteration was not universally seen as a problem.  In 
particular, dams and other stream-channel “improvements” were a common activity of municipal 
and federal engineering works of the mid-20th century (Williams and Wolman, 1984).  “Flood 
control” implied a betterment of conditions, at least for streamside residents (Chang, 1992).  And 
fisheries “enhancements,” commonly reflected by massive infrastructure for hatcheries or 
artificial spawning channels, were once seen as unequivocal benefits for fish populations (White, 
1996; Levin et al., 2001). 

By almost any currently applied metric, however, the net result of human alteration of the 
landscape to date has resulted in a degradation of the conditions in downstream watercourses.  
Many prior researchers, particularly when considering ecological conditions and metrics, have 
recognized a crude but monotonically declining relationship between human-induced landscape 
alteration and downstream conditions (e.g., Figure 1-2; Horner et al., 1997; Davies and Jackson, 
2006). These include metrics of physical stream-channel conditions (e.g., Bledsoe and Watson, 
2001), chemical constituents (e.g., Figure 1-3; House et al., 1993), and biological communities 
(e.g., Figure 1-4; Steedman, 1988; Wang et al., 1997). 

The association between watercourse degradation and landscape alteration in general, and 
urban development in particular, seems inexorable.  The scientific and regulatory challenge of 
the last three decades has been to decouple this relationship, in some cases to reverse its trend 
and in others to manage where these impacts are to occur. 

FIGURE 1-2 Conceptual model (left) and actual response (right) of a biological system’s 
response to stress.  The “Urban Gradient of Stressors” might be a single metric of urbanization, 
such as percent watershed impervious or road density; the “Biological Indicator” may be single-
metric or multi-metric measures of the level of disturbance in an aquatic community.  The right-
declining line traces the limits of a “factor-ceiling distribution” (Thomson et al., 1986), wherein 
individual sites (i.e., data points) have a wide range of potential values for a given position along 
the urban gradient but are not observed above a maximum possible limit of the biological index.  
The right-hand graph illustrates actual biological responses, using a biotic index developed to 
show responses to urban impacts plotted against a standardized urban gradient comprising 
urban land use, road density, and population.  SOURCE: Davies and Jackson (2006) (left) and 
Barbour et al. (2006) (right). Left figure, reprinted, with permission, Davies and Jackson (2006). 
Copyright by the Ecological Society of America. Right figure, reprinted, with permission, Barbour 
et al. (2006). Copyright by the Water Environment Research Foundation. 
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16 Urban Stormwater Management in the United States 

FIGURE 1-3 Example relationships between road density (a surrogate measure of urban 
development) and common water quality constituents.  Direct causality is not necessarily 
implied by such relationships, but the monotonic increase in concentrations with increasing 
“urbanization,” however measured, is near-universal.  SOURCE: Reprinted, with permission, 
from Chang and Carlson (2005). Copyright 2005 by Springer. 

FIGURE 1-4 Plots of Effective Impervious Area (EIA, or “connected imperviousness”) against 
metrics of biologic response in fish populations.  SOURCE: Reprinted, with permission, from 
Wang et al. (2001). Copyright 2001 by Springer.  
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17 Introduction 

WHAT’S WRONG WITH THE NATION’S WATERS? 

Since passage of the Water Quality Act of 1948 and the Clean Water Act (CWA) of 
1972, 1977, and 1987, water quality in the United States has measurably improved in the major 
streams and rivers and in the Great Lakes.  However, substantial challenges and problems 
remain.  Major reporting efforts that have examined state and national indicators of condition, 
such as CWA 305(b) reports (EPA, 2002) and the Heinz State of the Nation’s Ecosystem report 
(Heinz Center, 2002), or environmental monitoring that was designed to provide statistically 
valid estimates of condition (e.g., National Wadeable Stream Assessment; EPA, 2006), have 
confirmed widespread impairments related to diffuse sources of pollution and stressors. 

The National Water Quality Inventory (derived from Section 305b of the CWA) compiles 
data in relation to use designations and water quality standards.  As discussed in greater detail in 
Chapter 2, such standards include both (1) a description of the use that a waterbody is supposed 
to achieve (such as a source of drinking water or a cold water fishery) and (2) narrative or 
numeric criteria for physical, chemical, and biological parameters that allow the designated use 
to be achieved. As of 2002, 45 percent of assessed streams and rivers, 47 percent of assessed 
lakes, 32 percent of assessed estuarine areas, 17 percent of assessed shoreline miles, 87 percent 
of near-coastal ocean areas, 51 percent of assessed wetlands, 91 percent of assessed Great Lakes 
shoreline miles, and 99 percent of assessed Great Lakes open water areas were not meeting water 
quality standards set by the states (2002 EPA Report to Congress).1 

The U.S. Environmental Protection Agency (EPA) has also embarked on a five-year 
statistically valid survey of the nation’s waters 
(http://www.epa.gov/owow/monitoring/guide.pdf).  To date, two waterbody types—coastal areas 
and wadeable streams—have been assessed.  The most recent data indicate that 42 percent of 
wadeable streams are in poor biological condition and 25 percent are in fair condition (EPA, 
2006). The overall condition of the nation’s estuaries is generally fair, with Puerto Rico and 
Northeast Coast regions rated poor, the Gulf Coast and West Coast regions rated fair, and the 
Southeast Coast region rated good to fair (EPA, 2007).  These condition ratings for the National 
Estuary Program are based on a water quality index, a sediment quality index, a benthic index, 
and a fish tissue contaminants index. 

The impairment of waterbodies is manifested in a multitude of ways.  Indeed, EPA’s 
primary process for reporting waterbody condition (Section 303(d) of the CWA—see Chapter 2) 
identifies over 200 distinct types of impairments.  As shown in Table 1-1, these have been 
categorized into 15 broad categories, encompassing about 94 percent of all impairments.  59,515 
waterbodies fall into one of the top 15 categories, while the total reported number of waterbodies 
impaired from all causes is 63,599 (which is an underestimate of the actual total because not all 
waterbodies are assessed). Mercury, microbial pathogens, sediments, other metals, and nutrients 
are the major pollutants associated with impaired waterbodies nationwide.  These constituents 
have direct impacts on aquatic ecosystems and public health, which form the basis of the water 
quality standards set for these compounds.  Sediments can harm fish and macroinvertebrate 
communities by introducing sorbed contaminants, decreasing available light in streams, and 
smothering fish eggs.  Microbial pathogens can cause disease to humans via both ingestion and 
dermal contact and are frequently cited as the cause of beach closures and other recreational 

1 EPA does not yet have the 2004 assessment findings compiled in a consistent format from all the states.  EPA is 
also working on processing the states 2006 Integrated Reports as the 303(d) portions are approved and the states 
submit their final assessment findings.  Susan Holdsworth, EPA, personal communication, September 2007.  
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18 Urban Stormwater Management in the United States 

water hazards in lakes and estuaries.  Nutrient over-enrichment can promote a cascade of events 
in waterbodies from algal blooms to decreases in dissolved oxygen and associated fish kills.  
Metals like mercury, pesticides, and other organic compounds that enter waterways can be taken 
up by fish species, accumulating in their tissues and presenting a health risk to organisms 
(including humans) that consume the fish.   

However, Table 1-1 can be misleading if it implies that degraded water quality is the 
primary metric of impairment.  In fact, many of the nation’s streams, lakes, and estuaries also 
suffer from fundamental changes in their flow regime and energy inputs, alteration of aquatic 
habitats, and resulting disruption of biotic interactions that are not easily measured via pollutant 
concentrations.  Such waters may not be listed on State 303(d) lists because of the absence of a 
corresponding water quality standard that would directly indicate such conditions (like a 
biocriterion). Figure 1-5A, B, and C show examples of such impacted waterbodies. 

Over the years, the greatest successes in improving the nation’s waters have been in 
abating the often severe impairments caused by municipal and industrial point source discharges.  
The pollutant load reductions required of these facilities have been driven by the National 
Pollutant Discharge Elimination System (NPDES) permit requirements of the CWA (see Chapter 
2). Although the majority of these sources are now controlled, further declines in water quality 
remain likely if the land-use changes that typify more diffuse sources of pollution are not 
addressed (Palmer and Allan, 2006).  These include land-disturbing agricultural, silvicultural, 
urban, industrial, and construction activities from which hard-to-monitor pollutants emerge 
during wet-weather events. Pollution from these landscapes has been almost universally 
acknowledged as the most pressing challenge to the restoration of waterbodies and aquatic  

TABLE 1-1 Top 15 Categories of Impairment Requiring CWA Section 303(d) Action 
Cause of Impairment Number of Waterbodies Percent of the Total 
Mercury 8,555 14% 
Pathogens 8,526 14% 
Sediment 6,689 11% 
Metals (other than mercury) 6,389 11% 
Nutrients 5,654 10% 
Oxygen depletion 4,568 8% 
pH 3,389 6% 
Cause unknown - biological integrity 2,866 5% 
Temperature 2,854 5% 
Habitat alteration 2,220 4% 
PCBs 2,081 3% 
Turbidity 2,050 3% 
Cause unknown 1,356 2% 
Pesticides 1,322 2% 
Salinity/TDS/chlorides 996 2% 

Note: “Waterbodies” refers to individual river segments, lakes, and reservoirs.  A single waterbody can 
have multiple impairments.  Because most waters are not assessed, however, there is no estimate of the 
number of unimpaired waters in the United States.  SOURCE: EPA, National Section 303(d) List Fact 
Sheet (http://iaspub.epa.gov/waters/national_rept.control).  The data are based on three-fourths of states 
reporting from 2004 lists, with the remaining from earlier lists and one state from a 2006 list. 
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19 Introduction 

FIGURE 1-5A Headwater tributary in Philadelphia suffering from Urban Stream Syndrome.  
SOURCE: Courtesy of Chris Crockett, City of Philadelphia Water Department (2007). 

Center for Watershed Protection 

FIGURE 1-5B A destabilized stream in Vermont.  SOURCE: Courtesy of Pete LaFlamme, 
Vermont Department of Environmental Conservation. 
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20 Urban Stormwater Management in the United States 

FIGURE 1-5C An urban stream, the Lower Oso Creek in Orange County, California, following a 
storm event.  Oso Creek was formerly an ephemeral stream, but heavy development in the 
contributing watershed has created perennial flow—stormwater flow during wet weather and 
minor wastewater discharges and authorized non-stormwater discharges such as landscape 
irrigation runoff during dry weather.  Courtesy of Eric Stein, Southern California Coastal 
Research Water Project. 

ecosystems nationwide.  All population and development forecasts indicate a continued 
worsening of the environmental conditions caused by diffuse sources of pollution under the 
nation’s current growth and land-use trajectories. 

Recognition of urban stormwater’s role in the degradation of the nation’s waters is but 
the latest stage in the history of this byproduct of the human environment.  Runoff conveyance 
systems have been part of cities for centuries, but they reflected only the desire to remove water 
from roads and walkways as rapidly and efficiently as possible.  In some arid environments, 
rainwater has always been collected for irrigation or drinking; elsewhere it has been treated as an 
unmetered, and largely benign, waste product of cities.  Minimal (unengineered) ditches or pipes 
drained developed areas to the nearest natural watercourse.  Where more convenient, stormwater 
shared conveyance with wastewater, eliminating the cost of a separate pipe system but 
commonly resulting in sewage overflows during rainstorms.  Recognition of downstream 
flooding that commonly resulted from upstream development led to construction of stormwater 
storage ponds or vaults in many municipalities in the 1960s, but their performance has typically 
fallen far short of design objectives (Booth and Jackson, 1997; Maxted and Shaver, 1999; 
Nehrke and Roesner, 2004). Water-quality treatment has been a relatively recent addition to the 
management of stormwater, and although a significant fraction of pollutants can be removed 
through such efforts (e.g., Strecker et al., 2004; see http://www.bmpdatabase.org), the 
constituents remaining even in “treated” stormwater represent a substantial, but largely 
unappreciated, impact to downstream watercourses. 
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21 Introduction 

Of the waterbodies that have been assessed in the United States, impairments from urban 
runoff are responsible for about 38,114 miles of impaired rivers and streams, 948,420 acres of 
impaired lakes, 2,742 square miles of impaired bays and estuaries, and 79,582 acres of impaired 
wetlands (2002 305(b) report). These numbers must be considered an underestimate, since the 
urban runoff category does not include stormwater discharges from municipal separate storm 
sewer systems (MS4s) and permitted industries, including construction.  Urban stormwater is 
listed as the “primary” source of impairment for 13 percent of all rivers, 18 percent of all lakes, 
and 32 percent of all estuaries (2000 305(b) report).  Although these numbers may seem low, 
urban areas cover just 3 percent of the land mass of the United States (Loveland and Auch, 
2004), and so their influence is disproportionately large.  Indeed, developed and developing areas 
that are a primary focus of stormwater regulations contain some of the most degraded waters in 
the country. For example, in Ohio few sites with greater than 27 percent imperviousness can 
meet interim CWA goals in nearby waterbodies, and biological degradation is observed with 
much less urban development (Miltner et al., 2004).  Numerous authors have found similar 
patterns (see Meyer et al., 2005). 

Although no water quality inventory data have been made available from the EPA since 
2002, the dimensions of the stormwater problem can be further gleaned from several past 
regional and national water quality inventories.  Many of these assessments are somewhat dated 
and are subject to the normal data and assessment limitations of national assessment methods, 
but they indicate that stormwater runoff has a deleterious impact on nearly all of the nation’s 
waters. For example: 

•	 Harvesting of shellfish is prohibited, restricted, or conditional in nearly 40 percent of all 
shellfish beds nationally due to high bacterial levels, and urban runoff and failing septic 
systems are cited as the prime causes.  Reopening of shellfish beds due to improved 
wastewater treatment has been more than offset by bed closures due to rapid coastal 
development (NOAA, 1992; EPA, 1998). 

•	 In 2006 there were over 15,000 beach closings or swimming advisories due to bacterial 
levels exceeding health and safety standards, with polluted runoff and stormwater cited as 
the cause of the impairment 40 percent of the time (NRDC, 2007). 

•	 Pesticides were detected in 97 percent of urban stream water samples across the United 
States, and exceeded human health and aquatic life benchmarks 6.7 and 83 percent of the 
time, respectively (USGS, 2006).  In 94 percent of fish tissues sampled in urban areas 
nationwide, organochlorine compounds were detected. 

•	 Urban development was responsible for almost 39 percent of freshwater wetland loss 
(88,960 acres) nationally between 1998 and 2004 (Dahl, 2006), and the direct impact of 
stormwater runoff in degrading wetland quality is predicted to affect an even greater 
acreage (Wright et al., 2006). 

•	 Eastern brook trout are present in intact populations in only 5 percent of more than 
12,000 subwatersheds in their historical range in eastern North America, and urbanization 
is cited as a primary threat in 25 percent of the remaining subwatersheds with reduced 
populations (Trout Unlimited, 2006). 
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22 Urban Stormwater Management in the United States 

•	 Increased flooding is common throughout urban and suburban areas, sometimes as a 
consequence of improperly sited development (Figure 1-6A) but more commonly as a 
result of increasing discharges over time resulting from progressive urbanization farther 
upstream (Figure 1-6B).  According to FEMA (undated), property damage from all types 
of flooding, from flash floods to large river floods, averages $2 billion a year. 

•	 The chemical effects of stormwater runoff are pervasive and severe throughout the 
nation’s urban waterways, and they can extend far downstream of the urban source.  
Stormwater discharges from urban areas to marine and estuarine waters cause greater 
water column toxicity than similar discharges from less urban areas (Bay et al., 2003). 

•	 A variety of studies have shown that stormwater runoff is a vector of pathogens with 
potential human health implications in both freshwater (Calderon et al., 1991) and marine 
waters (Dwight et al., 2004; Colford et al., 2007). 

A B 

FIGURE 1-6 (A) New residential construction in the path of episodic stream discharge 
(Issaquah, Washington); (B) recent flooding of an 18th-century tavern in Collegeville, 
Pennsylvania following a storm event in an upstream developing watershed.  SOURCES: Derek 
Booth, Stillwater Sciences, Inc., and Robert Traver, Villanova University. 

WHY IS IT SO HARD TO REDUCE THE IMPACTS OF STORMWATER? 

“Urban stormwater” is the runoff from a landscape that has been affected in some fashion 
by human activities, during and immediately after rain.  Most visibly, it is the water flow over 
the ground surface, which is collected by natural channels and artificial conveyance systems 
(pipes, gutters, and ditches) and ultimately routed to a stream, river, lake, wetland, or ocean.  It 
also includes water that has percolated into the ground but nonetheless reaches a stream channel 
relatively rapidly (typically within a day or so of the rainfall), contributing to the high discharge 
in a stream that commonly accompanies rainfall.  The subsurface flow paths that contribute to 
this stormflow response are typically quite shallow, in the upper layers of the soil, and are 
sometimes termed “interflow.”  They stand in contrast to deeper groundwater paths, where water 
moves at much lower velocities by longer paths and so reaches the stream slowly, over periods 
of days, weeks, or months.  This deeper flow sustains streamflow during rainless periods and is 
usually called baseflow, as distinct from “stormwater.”  A formal distinction between these types 
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23 Introduction 

of runoff is sometimes needed for certain computational procedures, but for most purposes a 
qualitative understanding is sufficient. 

These runoff paths can be identified in virtually all modified landscapes, such as 
agriculture, forestry, and mining.  However, this report focuses on those settings with the 
particular combination of activities that constitute “urbanization,” by which we mean to include 
the commonly understood conversion (whether incremental or total) of a vegetated landscape to 
one with roads, houses, and other structures. 

Although the role of urban stormwater in degrading the nation’s waters has been 
recognized for decades (e.g., Klein, 1979), reducing that role has been notoriously difficult.  This 
difficulty arises from three basic attributes of what is commonly termed “stormwater”: 

1.	 It is produced from literally everywhere in a developed landscape; 
2.	 Its production and delivery are episodic, and these fluctuations are difficult to attenuate; 

and 
3.	 It accumulates and transports much of the collective waste of the urban environment. 

Wherever grasslands and forest are replaced by urban development in general, and 
impervious surfaces in particular, the movement of water across the landscape is radically altered 
(see Figure 1-7). Nearly all of the associated problems result from one underlying cause: loss of 
the water-retaining function of the soil and vegetation in the urban landscape.  In an undeveloped, 
vegetated landscape, soil structure and hydrologic behavior are strongly influenced by biological 
activities that increase soil porosity (the ratio of void space to total soil volume) and the number 
and size of macropores, and thus the storage and conductivity of water as it moves through the 
soil. Leaf litter on the soil surface dissipates raindrop energy; the soil’s organic content reduces 
detachment of small soil particles and maintains high surface infiltration rates.  As a 
consequence, rainfall typically infiltrates into the ground surface or is evapotranspired by 
vegetation, except during particularly intense rainfall events (Dunne and Leopold, 1978). 

In the urban landscape, these processes of evapotranspiration and water retention in the soil 
may be lost for the simple reason that the loose upper layers of the soil and vegetation are gone— 
stripped away to provide a better foundation for roads and buildings.  Even if the soil still exists, it 
no longer functions if precipitation is denied access because of paving or rooftops.  In either case, a 
stormwater runoff reservoir of tremendous volume is removed from the stormwater runoff system; 
water that may have lingered in this reservoir for a few days or many weeks, or been returned 
directly to the atmosphere by evaporation or transpiration by plants, now flows rapidly across the 
land surface and arrives at the stream channel in short, concentrated bursts of high discharge. 

This transformation of the hydrologic regime from one where subsurface flow once 
dominated to one where overland flow now dominates is not simply a readjustment of runoff flow 
paths, and it does not just result in a modest increase in flow volumes.  It is a wholesale 
reorganization of the processes of runoff generation, and it occurs throughout the developed 
landscape.  As such, it can affect every aspect of that runoff (Leopold, 1968)—not only its rate of 
production, its volume, and its chemistry, but also what it indirectly affects farther downstream 
(Walsh et al., 2005a).  This includes erosion of mobile channel boundaries, mobilization of once-
static channel elements (e.g., large logs), scavenging of contaminants from the surface of the urban 
landscape, and efficient transfer of heat from warmed surfaces to receiving waterbodies.  These 
changes have commonly inspired human reactions—typically with narrow objectives but carrying  
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24 Urban Stormwater Management in the United States 

FIGURE 1-7 Schematic of the hydrologic pathways in humid-region watersheds, before and 
after urban development.  The sizes of the arrows suggest relative magnitudes of the different 
elements of the hydrologic cycle, but conditions can vary greatly between individual catchments 
and only the increase in surface runoff in the post-development condition is ubiquitous.  
SOURCE: Adapted from Schueler (1987) and Maryland Department of the Environment; 
http://www.mde.state.md.us/Programs/WaterPrograms. 

additional, far-ranging consequences—such as the piping of once-exposed channels, bank 
armoring, and construction of large open-water detention ponds (e.g., Lieb and Carline, 2000). 

This change in runoff regime is also commonly accompanied by certain land-use activities 
that have the potential to generate particularly harmful or toxic discharges, notably those 
commercial activities that are the particular focus of the industrial NPDES permits.  These include 
manufacturing facilities, transport of freight or passengers, salvage yards, and a more generally 
defined category of “sites where industrial materials, equipment, or activities are exposed to 
stormwater” (e.g., EPA, 1992). 

Other human actions are associated with urban landscapes that do not affect stormwater 
directly, but which can further amplify the negative consequences of altered flow.  These actions 
include clearing of riparian vegetation around streams and wetlands, introduction of atmospheric 
pollutants that are subsequently deposited, inadvertent release of exotic chemicals into the 
environment, and channel crossings by roads and utilities.  Each of these additional actions further 
degrades downstream waterbodies and increases the challenge of finding effective methods to 
reverse these changes (Boulton, 1999).  There is little doubt as to why the problem of urban 
stormwater has not yet been “solved”—because every functional element of an aquatic 
ecosystem is affected.  Urban stormwater has resulted in such widespread impacts, both physical 
and biological, in aquatic systems across the world that this phenomenon has been termed the 
“Urban Stream Syndrome” (see Figure 1-5; Walsh et al., 2005b). 

Of the many possible ways to consider these conditions, Karr (1991) has recommended a 
simple yet comprehensive grouping of the major stressors arising from urbanization that 
influence aquatic assemblages (Figure 1-8).  These include chemical pollutants (water quality 
and toxicity); changes to flow magnitude, frequency, and seasonality of various discharges; the 
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physical aspects of stream, lake, or wetland habitats; the energy dynamics of food webs, sunlight, 
and temperature; and biotic interactions between native and exotic species.  Stormwater and 
stormwater-related impacts encompass all of these categories, some directly (e.g., water 
chemistry) and some indirectly (e.g., habitat, energy dynamics). Because of the wide-ranging 
effects of stormwater, programs to abate stormwater impacts on aquatic systems must deal with a 
broad range of impairments far beyond any single altered feature, whether traditional water-
chemistry parameters or flow rates and volumes. 
 
 
 
 Urbanization Urbanization 
 drivers effects 

 
 • Human 
 population 
 • Impervious 
 area 
 
 

• Vegetation 
loss 

• Road  density 
 
 
 
 
FIGURE 1-8 Five features that are affected by urban development and, in turn, affect biological 
conditions in urban streams.  SOURCES: Modified from Karr (1991), Karr and Yoder (2004), and Booth 
(2005). Reprinted, with permission, from Karr (1991). Copyright 2001 by Ecological Society of America. 
Reprinted, with permission, from Karr and Yoder (2004). Copyright 2004 by American Society of Civil 
Engineers.  Reprinted, with permission, from Booth (2005). Copyright 2005 by the North American 
Benthological Society. 
 
 
 The broad spatial scale of where and how these impacts are generated suggests that 
solutions, if effective, should be executed at an equivalent scale.  Although the “problem” of 
stormwater runoff is manifested most directly as an altered hydrograph or elevated 
concentrations of pollutants, it is ultimately an expression of land-use change at a landscape 
scale.  Symptomatic solutions, applied only at the end of a stormwater collection pipe, are not 
likely to prove fully effective because they are not functioning at the scale of the original 
disturbance (Kloss and Calarusse, 2006). 

The landscape-scale generation of stormwater has a number of consequences for any 
attempt to reduce its effects on receiving waters, as described below. 

 
 

Sources and Volumes 

 

The “source” of stormwater runoff is dispersed, making collection and centralized 
treatment challenging.  To the extent that collection is successful, however, the flip side of this 
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26 Urban Stormwater Management in the United States 

condition—very large volumes—becomes manifest.  Either an extensive infrastructure brings 
stormwater to centralized facilities, whose operation and maintenance may be relatively 
straightforward (e.g., Anderson et al., 2002) but of modest effectiveness, or stormwater remains 
dispersed for management, treatment, or both across the landscape (e.g., Konrad and Burges, 
2001; Holman-Dodds et al., 2003; Puget Sound Action Team, 2005; Walsh et al., 2005a; Bloom, 
2006; van Roon, 2007), better mimicking the natural processes of runoff generation but requiring 
a potentially unlimited number of “facilities” that may have their own particular needs for space, 
cost, and maintenance. 

Treatment Challenges 

Regardless of the scale at which treatment is attempted, technological difficulties are 
significant because of the variety of “pollutants” that must be addressed.  These include physical 
objects, from large debris to microscopic particles; chemical constituents, both dissolved and 
immiscible; and less easily categorized properties such as temperature.  Wastewater treatment 
plants manage a similarly broad range of pollutants, but stormwater flows have highly unsteady 
inflows and, when present, typically much greater volumes to treat. 

Industrial sources of stormwater pose a particularly challenging problem because 
potential generators of polluted or toxic runoff are widespread and are regulated under NPDES 
permitting by their activities, not by the specific category of industrial activity under which they 
fall. This complicates any systematic effort to identify those entities that should be regulated 
(Duke et al., 1999). Even for the limited number of regulated generators, pollution prevention 
measures are of uncertain effectiveness. 

Soil erosion from construction sites is another pollution source that has proven difficult to 
effectively control. Although most bare sites are relatively small and only short-lived, at any 
given time there can be many sites under construction, each of which can deliver sediment loads 
to downstream waterbodies at rates that exceed background levels by many orders of magnitude 
(e.g., Wolman and Schick, 1967).  Relatively effective approaches and technologies exist to 
dramatically reduce the magnitude of these sediment discharges (e.g., Raskin et al., 2005), but 
they depend on conscientious installation and regular maintenance.  Enforcement of such 
requirements, normally a low-priority activity of local departments of building or public works, 
is commonly lacking. 

Another difference between the stormwater and wastewater streams is that stormwater 
treatment must address not only “pollutants” but also physically and ecologically deleterious 
changes in flow rate and total runoff volume.  Treating these changes constitutes a particularly 
difficult task for two reasons. First, there is simply more runoff, as a rule, and so replicating the 
predevelopment hydrograph is not an option—the increased volume of runoff guarantees that 
some discharges, some of the time, must be allowed to increase.  Second, there is little agreement 
on what constitutes “adequate” or “effective” treatment for the various attributes of flow.  Even 
the most basic metrics, such as the magnitude of peak flow, can require extensive infrastructure 
to achieve (e.g., Booth and Jackson, 1997); other flow metrics that correlate more directly with 
undesired effects on physical and biological systems can require even greater efforts to match.  
In many cases, the urban-induced transformation of the flow regime makes true “mitigation” 
virtually impossible. 
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27 Introduction 

Widespread Cause and Effects 

The spatial scale of stormwater generation and its impacts is wide-ranging.  “Generators” 
are literally landscape-wide, and impacts can occur at every location in the path followed by 
urban runoff, from source to receiving waterbody (Hamilton et al., 2004).  There are few ways to 
demonstrate causal connections between distributed landscape sources and cumulative 
downstream effects (Allan, 2004), and so site-specific mitigation typically provides little lasting 
improvement in the watershed as a whole (Maxted and Shaver, 1997). 

Stormwater Measurements 

The desired attributes of stormwater runoff are normally expressed through a 
combination of physical and chemical parameters.  These parameters are commonly presumed to 
have direct correlation to attributes of human or ecological concern, such as the condition of 
human or fish communities, or the stability of a stream channel, even though these parameters do 
not directly measure those effects.  The most commonly measured physical parameters are 
hydrologic and simply measure the rate of flow past a specified location.  Both the absolute, 
instantaneous magnitude of that flow rate (i.e., the discharge) and the variations in that rate over 
multiple time scales (i.e., how rapidly the discharge varies over an hour, a day, a season, etc.) can 
be captured by analysis of a continuous time series of a flow.  Obviously, however, a nearly 
unlimited number of possible metrics, capturing a multitude of temporal scales, could be defined 
(Poff et al., 1997, 2006; Cassin et al., 2004; Konrad et al., 2005; Roy et al., 2005; Chang, 2007).  
Commonly only a single parameter—the peak storm discharge for a given return period (Hollis, 
1975)—has been emphasized in the past.  Mitigation of urban-induced flow increases have 
followed this narrow approach, typically by endeavoring to reduce peak discharge by use of 
detention ponds but leaving the underlying increase in runoff volumes—and the associated 
augmentation of both frequency and duration of high discharges—untouched.  This partly 
explains why evaluation of downstream conditions commonly document little improvement 
resulting from traditional flow-mitigation measures (e.g., Maxted and Shaver, 1997; Roesner et 
al., 2001; May and Horner, 2002). 

Other physical parameters, less commonly measured or articulated, can also express the 
conditions of downstream watercourses. Measures of size or complexity, particularly for stream 
channels, are particularly responsive to the changes in flow regime and discharge.  Booth (1990) 
suggested that discriminating between channel expansion, the proportional increase in channel 
cross-sectional area with increasing discharge, and channel incision, the catastrophic vertical 
downcutting that sometimes accompanies urban-induced flow increases, captures important end-
members of the physical response to hydrologic change.  The former (proportional expansion) is 
more thoroughly documented (Hammer, 1972; Hollis and Luckett, 1976; Morisawa and LaFlure, 
1982; Neller, 1988; Whitlow and Gregory, 1989; Booth and Jackson, 1997; Moscrip and 
Montgomery, 1997; Booth and Henshaw, 2001); the latter (catastrophic incision) is more 
difficult to quantify but has been recognized in both urban and agricultural settings (e.g., Simon, 
1989). Both types of changes result not only in a larger channel but also in substantial 
simplification and loss of features normally associated with high-quality habitat for fish and 
other in-stream biota.  The sediment released by these “growing channels” also can be the largest 
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28 Urban Stormwater Management in the United States 

component of the overall sediment load delivered to downstream waterbodies (Trimble, 1997; 
Nelson and Booth, 2002). 

Chemical parameters (or, historically, “water-quality parameters”; see Dinius, 1987; 
Gergel et al., 2002) cover a host of naturally and anthropogenically occurring constituents in 
water. In flowing water these are normally expressed as instantaneous measurements of 
concentration. In waterbodies with long residence times, such as lakes, these may be expressed 
as either concentrations or as loads (total accumulated amounts, or total amounts integrated over 
an extended time interval).  The CWA defined a list of priority pollutants, of which a subset is 
regularly measured in many urban streams (e.g., Field and Pitt, 1990).  Parameters that are not 
measured may or may not be present, but without assessment they are rarely recognized for their 
potential (or actual) contribution to waterbody impairment. 

Other attributes of stormwater do not fit as neatly into the categories of water quantity or 
water quality. Temperature is commonly measured and is normally treated as a water quality 
parameter, although it is obviously not a chemical property of the water (LeBlanc et al., 1997; 
Wang et al., 2003). Similarly, direct or indirect measures of suspended matter in the water 
column (e.g., concentration of total suspended solids, or secchi disk depths in a lake) are 
primarily physical parameters but are normally included in water quality metrics.  Flow velocity 
is rarely measured in either context, even though it too correlates directly to stream-channel 
conditions. Even more direct expressions of a flow’s ability to transport sediment or other 
debris, such as shear stress or unit stream power, are rarely reported and virtually never 
regulated. 

*** 

Urban runoff degrades aquatic systems in multiple ways, which confounds our attempts 
to define causality or to demonstrate clear linkages between mitigation and ecosystem 
improvement.  It is generally recognized from the conceptual models that seek to describe this 
system that no single element holds the key to ecosystem condition.  All elements must be 
functional, and yet every element can be affected by urban runoff in different ways.  These 
impacts occur at virtually all spatial scales, from the site-specific to the landscape; this breadth 
and diversity challenges our efforts to find effective solutions. 

This complexity and the continued growth of the built environment also present 
fundamental social choices and management challenges.  Stormwater control measures entail 
substantial costs for their long-term maintenance, monitoring to determine their performance, 
and enforcement of their use—all of which must be weighed against their (sometimes unproven) 
benefits. Furthermore, the overarching importance of impervious surfaces inextricably links 
stormwater management to land-use decisions and policy.  For example, where a reversal of the 
effects of urbanization cannot be realized, more intensive land-use development in certain areas 
may be a paradoxically appropriate response to reduce the overall impacts of stormwater.  That 
is, increasing population density and impervious cover in designated urban areas may reduce the 
creation of impervious surface and the associated ecological impacts in areas that will remain 
undeveloped as a result. In these highly urban areas (with very high percentages of impervious 
surface), aquatic conditions in local streams will be irreversibly changed and the Urban Stream 
Syndrome may be unavoidable to some extent.  Where these impacts occur and what effort and 
cost will be used to avoid these impacts are both fundamental issues confronting the nation as it 
attempts to address stormwater.  

PREPUBLICATION 


0044084



  

 

 

 

 

29 Introduction 

IMPETUS FOR THE STUDY AND REPORT ROADMAP 


In 1972 Congress amended the Federal Water Pollution Control Act (subsequently 
referred to as the Clean Water Act) to require control of discharges of pollutants to waters of the 
United States from point sources.  Initial efforts to improve water quality using NPDES permits 
focused primarily on reducing pollutants from industrial process wastewater and municipal 
sewage discharges. These point source discharges were clearly and easily shown to be 
responsible for poor, often drastically degraded conditions in receiving waterbodies because they 
tended to emanate from identifiable and easily monitored locations, such as pipe outfalls. 

As pollution control measures for industrial process wastewater and municipal sewage 
were implemented and refined during the 1970s and 1980s, more diffuse  sources of water 
pollution have become the predominant causes of water quality impairment, including 
stormwater runoff.  To address the role of stormwater in causing water quality impairments, 
Congress included Section 402(p) in the CWA; this section established a comprehensive, two-
phase approach to stormwater control using the NPDES program.  In 1990 EPA issued the Phase 
I Stormwater Rule (55 Fed. Reg. 47990; November 16, 1990) requiring NPDES permits for 
operators of municipal separate storm sewer systems (MS4s) serving populations over 100,000 
and for runoff associated with industrial activity, including runoff from construction sites five 
acres and larger. In 1999 EPA issued the Phase II Stormwater Rule (64 Fed. Reg. 68722; 
December 8, 1999), which expanded the requirements to small MS4s in urban areas and to 
construction sites between one and five acres in size. 

Since EPA’s stormwater program came into being, several problems inherent in its 
design and implementation have become apparent.  As discussed in more detail in Chapter 2, 
problems stem to a large extent from the diffuse nature of stormwater discharges combined with 
a regulatory process that was created for point sources (the NPDES permitting approach).  These 
problems are compounded by the shear number of entities requiring oversight.  Although exact 
numbers are not available, EPA estimates that the number of regulated MS4s is about 7,000, 
including 1,000 Phase I municipalities and 6,000 from Phase II.  The number of industrial 
permittees is thought to be around 100,000.  Each year, the construction permit covers around 
200,000 permittees each for both Phase I (five acres or greater) and Phase II (one to five acres) 
projects. Thus, the total number of permittees under the stormwater program at any time 
numbers greater than half a million.  There are fewer than 100,000 non-stormwater (meaning 
wastewater) permittees covered by the NPDES program, such that stormwater permittees 
account for approximately 80 percent of NPDES-regulated entities.  To manage this large 
number of permittees, the stormwater program relies heavily on the use of general permits to 
control industrial, construction, and Phase II MS4 discharges, which are usually statewide, one
size-fits-all permits in which general provisions are stipulated. 

An example of the burden felt by a single state is provided by Michigan (David 
Drullinger, Michigan Department of Environmental Quality Water Bureau, personal 
communication, September 2007).  The Phase I Stormwater regulations that became effective in 
1990 regulate 3,400 industrial sites, 765 construction sites per year, and five large cities in 
Michigan. The Phase II regulations, effective since 1999, have extended the requirements to 
7,000 construction sites per year and 550 new jurisdictions, which are comprised of about 350 
“primary jurisdictions” (cities, villages, and townships) and 200 “nested jurisdictions” (county 
drains, road agencies, and public schools).  Often, only a handful of state employees are 
allocated to administer the entire program (see the survey in Appendix C). 
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In order to comply with the CWA regulations, permittees must fulfill a number of 
requirements, including the creation and implementation of a stormwater pollution prevention 
plan, and in some cases, monitoring of stormwater discharges.  Stormwater pollution prevention 
plans document the stormwater control measures (SCMs; sometimes known as best management 
practices or BMPs) that will be used to prevent or slow stormwater from quickly reaching nearby 
waterbodies and degrading their quality.  These include structural methods such as detention 
ponds and nonstructural methods such as designing new development to reduce the percentage of 
impervious surfaces.  Unfortunately, data on the degree of pollutant reduction that can be 
assigned to a particular SCM are only now becoming available (see Chapter 5). 

Other sources of variability in EPA’s stormwater program are that (1) there are three 
permit types (municipal, industrial, and construction), (2) some states and local governments 
have assumed primacy for the program from EPA while others have not, and state effluent limits 
or benchmarks for stormwater discharges may differ from the federal requirements, and (3) 
whether there are monitoring requirements varies depending on the regulating entity and the type 
of activity. For industrial stormwater there are 29 sectors of industrial activity covered by the 
general permit, each of which is characterized by a different suite of possible contaminants and 
SCMs. 

Because of the industry-, site-, and community-specific nature of stormwater pollution 
prevention plans, and because of the lack of resources of most NPDES permitting authorities to 
review these plans and conduct regular compliance inspections, water quality-related 
accountability in the stormwater program is poor.  Monitoring data are minimal for most 
permittees, despite the fact that they are often the only indicators of whether an adequate 
stormwater program is being implemented.  At the present time, available monitoring data 
indicate that many industrial facilities routinely exceed “benchmark values” established by EPA 
or the states, although it is not clear whether these exceedances provide useful indicators of 
stormwater pollution prevention plan inadequacies or potential water quality problems.  These 
uncertainties have led to mounting and contradictory pressure from permittees to eliminate 
monitoring requirements entirely as well as from those hoping for greater monitoring 
requirements to better understand the true nature of stormwater discharges and their impact. 

To improve the accountability of it Stormwater Program, EPA requested advice on 
stormwater issues from the National Research Council’s (NRC’s) Water Science and 
Technology Board as the next round of general permits is being prepared.  Although the drivers 
for this study have been in the industrial stormwater arena, this study considered all entities 
regulated under the NPDES program (municipal, industrial, and construction).  The following 
statement of task guided the work of the committee: 

(1) Clarify the mechanisms by which pollutants in stormwater discharges affect ambient 
water quality criteria and define the elements of a “protocol” to link pollutants in 
stormwater discharges to ambient water quality criteria.   

(2) Consider how useful monitoring is for both determining the potential of a discharge 
to contribute to a water quality standards violation and for determining the adequacy of 
stormwater pollution prevention plans.  What specific parameters should be monitored 
and when and where?  What effluent limits and benchmarks are needed to ensure that the 
discharge does not cause or contribute to a water quality standards violation? 
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31 Introduction 

(3) Assess and evaluate the relationship between different levels of stormwater pollution 
prevention plan implementation and in-stream water quality, considering a broad suite of 
SCMs. 

(4) Make recommendations for how to best stipulate provisions in stormwater permits to 
ensure that discharges will not cause or contribute to exceedances of water quality 
standards. This should be done in the context of general permits.  As a part of this task, 
the committee will consider currently available information on permit and program 
compliance. 

(5) Assess the design of the stormwater permitting program implemented under the 
CWA. 

The report is intended to inform decision makers within EPA, affected industries, public 
stormwater utilities, other government agencies and the private sector about potential options for 
managing stormwater. 

EPA requested that the study be limited to those issues that fall under the agency’s 
current regulatory scheme for stormwater, which excludes nonpoint sources of pollution such as 
agricultural runoff and septic systems.  Thus, these sources are not extensively covered in this 
report. The reader is referred to NRC (2000, 2005) for more detailed information on the 
contribution of agricultural runoff and septic systems to waterbody impairment and on 
innovative technologies for treating these sources.  Also at the request of EPA, concentrated 
animal feeding operations and combined sewer overflows were not a primary focus.  However, 
the committee felt that in order to be most useful it should opine on certain critical effects of 
regulated stormwater beyond the delivery of traditional pollutants.  Thus, changes in stream 
flow, streambank erosion, and habitat alterations caused by stormwater are considered, despite 
the relative inattention given to them in current regulations. 

Chapter 2 presents the regulatory history of stormwater control in the United States, 
focusing on relevant portions of the CWA and the regulations that have been created to 
implement the Act.  Federal, state, and local programs for or affecting stormwater management 
are described and critiqued. Chapter 3 deals with the first item in the statement of task.  It 
reviews the scientific aspects of stormwater, including sources of pollutants in stormwater, how 
stormwater moves across the land surface, and its impacts on receiving waters.  It reflects the 
best of currently available science, and addresses biological endpoints that go far beyond 
ambient water quality criteria.  Methods for monitoring and modeling stormwater (the subject of 
the second item in the statement of task) are described in Chapter 4.  The material evaluates the 
usefulness of current benchmark and MS4 monitoring requirements, and suggestions for 
improvement are made.  The latter half of the chapter considers the multitude of models 
available for linking stormwater discharges to ambient water quality.  This analysis makes it 
clear that stormwater pollution cannot yet be treated as a deterministic system (in which the 
contribution of individual dischargers to a waterbody impairment can be identified) without 
significantly greater investment in model development.  Addressing primarily the third item in 
the statement of task, Chapter 5 considers the vast suite of both structural and nonstructural 
measures designed to control stormwater and reduce its pollutant loading to waterbodies.  It also 
takes on relevant larger-scale concepts, such as the benefit of stormwater management within a 
watershed framework.  In Chapter 6, the limitations and possibilities associated with a new 
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32 Urban Stormwater Management in the United States 

regulatory approach are explored, as are those of an enhanced but more traditional scheme.  
Numerous suggestions for improving the stormwater permitting process for municipalities, 
industrial sites, and construction are made.  Along with Chapter 2, this chapter addresses the 
final two items in the committee’s statement of task. 
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Chapter 2 

The Challenge of Regulating Stormwater 


Although stormwater has long been regarded as a major culprit in urban flooding, only in 
the past 30 years have policymakers appreciated the significant role stormwater plays in the 
impairment of urban watersheds.  This recent rise to fame has led to a cacophony of federal, 
state, and local regulations to deal with stormwater, including the federal Clean Water Act 
(CWA) implemented by the U.S. Environmental Protection Agency (EPA).  Perhaps because this 
longstanding environmental problem is being addressed so late in the development and 
management of urban watersheds, the laws that mandate better stormwater control are generally 
incomplete and were often passed for other purposes, like industrial waste control. 

This chapter discusses the regulatory programs that govern stormwater, particularly the 
federal program, explaining how these programs manage stormwater only impartially and often 
inadequately. While progress has been made in the regulation of urban stormwater—from the 
initial emphasis on simply moving it away from structures and cities as fast as possible to its role 
in degrading neighboring waterbodies—a significant number of gaps remain in the existing 
system.  Chapter 6 returns to these gaps and considers the ways that at least some of them may 
be addressed. 

FEDERAL REGULATORY FRAMEWORK FOR STORMWATER 

The Clean Water Act 

The CWA is a comprehensive piece of U.S. legislation that has a goal of restoring and 
maintaining the chemical, physical, and biological integrity of the nation’s waters.  Its long-term 
goal is the elimination of polluted discharges to surface waters (originally by 1985), although 
much of its current effort focuses on the interim goal of attaining swimmable and fishable 
waters. Initially enacted as the Federal Water Pollution Control Act in 1948, it was revised by 
amendments in 1972 that gave it a stronger regulatory, water chemistry-focused basis to deal 
with acute industrial and municipal effluents that existed in the 1970s.  Amendments in 1987 
broadened its focus to deal with more diffuse sources of impairments, including stormwater.  
Improved monitoring over the past two decades has documented that although discharges have 
not been eliminated, there has been a widespread lessening of the effects of direct municipal and 
industrial wastewater discharges. 

A timeline of federal regulatory events over the past 125 years relevant to stormwater, 
which includes regulatory precursors to the 1972 CWA, is shown in Table 2-1.  The table reveals 
that while there was a flourish of regulatory activity related to stormwater during the mid-1980s 
to 1990s, there has been much less regulatory activity since that time. 
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40 Urban Stormwater Management in the United States 

TABLE 2-1 Legal and Regulatory Milestones for the Stormwater Program 
1886 Rivers and Harbors Act. A navigation-oriented statute that was used in the 1960s and 1970s to 

challenge unpermitted pollutant discharges from industry. 
1948 
1952 
1955 

Federal Water Pollution Control Act.  Provided matching funds for wastewater treatment 
facilities, grants for state water pollution control programs, and limited federal authority to act 
against interstate pollution. 

1965 Water Quality Act.  Required states to adopt water quality standards for interstate waters subject 
to federal approval.  It also required states to adopt state implementation plans, although failure to 
do so would not result in a federally implemented plan. As a result, enforceable requirements 
against polluting industries, even in interstate waters, was limited. 

1972 Federal Water Pollution Control Act.  First rigorous national law prohibiting the discharge of 
pollutants into surface waters without a permit. 

• Goal is to restore and maintain health of U.S. waters 
• Protection of aquatic life and human contact recreation by 1983 
• Eliminate discharge of pollutants by 1985 
• Wastewater treatment plant financing 

Clean Water Act Section 303(d) 
• Contains a water quality-based strategy for waters that remain polluted after the 

implementation of technology-based standards. 
• Requires states to identify waters that remain polluted, to determine the total maximum 

daily loads that would reverse the impairments, and then to allocate loads to sources.  If 
states do not perform these actions, EPA must. 

Clean Water Act Section 208 
• Designated and funded the development of regional water quality management plans 

to assess regional water quality, propose stream standards, identify water quality 
problem areas, and identify wastewater treatment plan long-term needs.  These plans 
also include policy statements which provide a common consistent basis for decision 
making. 

1977 Clean Water Act Sections 301 and 402  
1981 • Control release of toxic pollutants to U.S. waters 

• Technology treatment standards for conventional pollutants and priority toxic pollutants. 
• Recognition of technology limitations for some processes. 

1977 NRDC vs. Costle.  Required EPA to include stormwater discharges in the National Pollution 
Discharge Elimination System (NPDES) program. 

1987 Clean Water Act Amended Sections 301 and 402 
• Control toxic pollutants discharged to U.S. waters. 
• Manage urban stormwater pollution. 
• Numerical criteria for all toxic pollutants. 
• Integrated control strategies for impaired waters. 
• Stormwater permit programs for urban areas and industry. 
• Stronger enforcement penalties. 
• Anti-backsliding provisions. 
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41 The Challenge of Regulating Stormwater 

1990 EPA’s Phase I Stormwater Permit Rules are Promulgated 
• Application and permit requirements for large and medium municipalities 
• Application and permit requirements for light and heavy industrial facilities based on 

Standard Industrial Classification (SIC) Codes, and construction activity ≥ 5 acres 
1999 EPA’s Phase II Stormwater Permit Rules are Promulgated 

• Permit requirements for census-defined urbanized areas 
• Permit requirements for construction sites 1 to 5 acres 

1997- Total Maximum Daily Load (TMDL) Program Litigation 
2001 • Courts order EPA to establish TMDLs in a number of states if the states fail to do so.  

The TMDLs assign Waste Load Allocations for stormwater discharges which must be 
incorporated as effluent limitations in stormwater permits. 

2006-
2008 

Section 323 of the Energy Policy Act of 2005 
• EPA promulgates rule (2006) to exempt stormwater discharges from oil and gas 

exploration, production, processing, treatment operations, or transmission facilities 
from NPDES stormwater permit program. 

• In 2008, courts order EPA to reverse the rule which exempted certain activities in the 
oil and gas exploration industry from storm water regulations.  In Natural Resources 
Defense Council vs. EPA (9th Cir. 2008), the court held that it was “arbitrary and 
capricious” to exempt from the Clean Water Act stormwater discharges containing 
sediment contamination that contribute to a violation of water quality standards. 

2007 Energy Independence and Security Act of 2007 
• Requires all federal development and redevelopment projects with a footprint above 

5,000 square feet to achieve predevelopment hydrology to the “maximum extent 
technically feasible.” 

The Basic NPDES Program: Regulating Pollutant Discharges 

The centerpiece of the CWA is its mandate “that all discharges into the nation’s waters 
are unlawful, unless specifically authorized by a permit” [42 U.S.C. §1342(a)].  Discharges do 
not include all types of pollutant flows, however.  Instead, “discharges” are defined more 
narrowly as “point sources” of pollution, which in turn include only sources that flow through a 
discrete conveyance, like a pipe or ditch, into a lake or stream [33 U.S.C. §§ 1362(12) and (14)].  
Much of the focus of the CWA program, then, is on limiting pollutants emanating from these 
discrete, point sources directly into waters of the United States.  Authority to control nonpoint 
sources of pollution, like agricultural runoff (even when drained via pipes or ditches), is 
generally left to the states with more limited federal oversight and direction. 

All point sources of pollutants are required to obtain a National Pollutant Discharge 
Elimination System (NPDES) permit and ensure that their pollutant discharges do not exceed 
specified effluent standards. Congress also commanded that rather than tie effluent standards to 
the needs of the receiving waterbody—an exercise that was far too scientifically uncertain and 
time-consuming—the effluent standards should first be based on the best available pollution 
technology or the equivalent.  In response to a very ambitious mandate, EPA has promulgated 
very specific, quantitative discharge limits for the wastewater produced by over 30 industrial 
categories of sources based on what the best pollution control technology could accomplish, and 
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42 Urban Stormwater Management in the United States 

it requires at least secondary treatment for the effluent produced by most sewage treatment 
plants. Under the terms of their permits, these large sources are also required to self-monitor 
their effluent at regular intervals and submit compliance reports to state or federal regulators.   

EPA quickly realized after passage of the CWA in 1972 that if it were required to 
develop pollution limits for all point sources, it would need to regulate hundreds of thousands 
and perhaps even millions of small stormwater ditches and thousands of small municipal 
stormwater outfalls, all of which met the technical definition of “point source”.  It attempted to 
exempt all these sources, only to have the D.C. Circuit Court read the CWA to permit no 
exemptions [NRDC vs. Costle, 568 F.2d 1369 (D.C. Cir. 1977)]. In response, EPA developed a 
“general” permit system (an “umbrella” permit that covers multiple permittees) for smaller 
outfalls of municipal stormwater and similar sources, but it generally did not require these 
sources to meet effluent limitations or monitor their effluent. 

It should be noted that, while the purpose of the CWA is to ensure protection of the 
physical, biological, and chemical integrity of the nation’s waters, the enforceable reach of the 
Act extends only to the discharges of “pollutants” into waters of the United States [33 U.S.C. § 
1311(a); cf. PUD No. 1 of Jefferson County v. Washington Department of Ecology, 511 U.S. 
700 (1994) (providing states with broad authority under section 401 of the CWA to protect 
designated uses, not simply limit the discharge of pollutants)].  Even though “pollutant” is 
defined broadly in the Act to include virtually every imaginable substance added to surface 
waters, including heat, it has not traditionally been read to include water volume [33 U.S.C. § 
1362(6)]. Thus, the focus of the CWA with respect to its application to stormwater has 
traditionally been on the water quality of stormwater and not on its quantity, timing, or other 
hydrologic properties.  Nonetheless, because the statutory definition of “pollutant” includes 
“industrial, municipal, and agricultural waste discharged into water,” using transient and 
substantial increases in flow in urban watersheds as a proxy for pollutant loading seems a 
reasonable interpretation of the statute.  EPA Regions 1 and 3 have considered flow control as a 
particularly effective way to track sediment loading, and they have used flow in TMDLs as a 
surrogate for pollutant loading (EPA Region 3, 2003).  State trial courts have thus far ruled that 
municipal separate storm sewer system (MS4) permits issued under delegated federal authority 
can impose restrictions on flow where changes in flow impair the beneficial uses of surface 
waters (Beckman, 2007). EPA should consider more formally clarifying that significant, 
transient increases in flow in urban watersheds serve as a legally valid proxy for the loading of 
pollutants. This clarification will allow regulators to address the problems of stormwater in more 
diverse ways that include attention to water volume as well as to the concentration of individual 
pollutants. 

Stormwater Discharge Program 

By 1987, Congress became concerned about the significant role that stormwater played in 
contributing to water pollution, and it commanded EPA to regulate a number of enumerated 
stormwater discharges more rigorously.  Specifically, Section 402(p), introduced in the 1987 
Amendments to the CWA, directs EPA to regulate some of the largest stormwater discharges— 
those that occur at industrial facilities and municipal storm sewers from larger cities and other 
significant sources (like large construction sites)—by requiring permits and promulgating 
discharge standards that require the equivalent of the best available technology [42 U.S.C. § 
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43 The Challenge of Regulating Stormwater 

1342(p)(3)]. Effectively, then, Congress grafted larger stormwater discharges onto the existing 
NPDES program that was governing discharges from manufacturing and sewage treatment 
plants. 

Upon passage of Section 402(p), EPA divided the promulgation of its stormwater 
program into two phases that encompass increasingly smaller discharges.  The first phase, 
finalized in 1990, regulates stormwater discharges from ten types of industrial operations (this 
includes the entire manufacturing sector), construction occurring on five or more acres, and 
medium or large storm sewers in areas that serve 100,000 or more people [40 C.F.R. § 
122.26(a)(3) (1990); 40 C.F.R. § 122.26 (b)(14) (1990)].  The second phase, finalized in 1995, 
includes smaller municipal storm sewer systems and smaller construction sites (down to one 
acre) [60 Fed. Reg. 40,230 (Aug. 7, 1995) (codified at 40 C.F.R. Parts 122, 124 (1995)].  If these 
covered sources fail to apply for a permit, they are in violation of the CWA.   

Because stormwater is more variable and site specific with regard to its quality and 
quantity than wastewater, EPA found it necessary to diverge in two important ways from the 
existing NPDES program governing discharges from industries and sewage treatment plants.  
First, stormwater discharge limits are not federally specified in advance as they are with 
discharges from manufacturing plants.  Even though Congress directed EPA to require 
stormwater sources to install the equivalent of the best available technology or “best 
management practices,” EPA concluded that the choice of these best management practices 
(referred to in this report as stormwater control measures or SCMs) would need to be source 
specific. As a result, although EPA provides constraints on the choices available, it generally 
leaves stormwater sources with responsibility for developing a stormwater pollution prevention 
plan and the state with the authority to approve, amend, or reject these plans (EPA, 2006a, p. 15). 

Second, because of the great variability in the nature of stormwater flow, some sources 
are not required to monitor the pollutants in their stormwater discharges.  Even when monitoring 
is required, there is generally a great deal of flexibility for regulated parties to self-monitor as 
compared with the monitoring requirements applied to industrial waste effluent (not stormwater 
from industries).  More specifically, for a small subset of stormwater sources such as Phase I 
MS4s, some monitoring of effluent during a select number of storms at a select number of 
outfalls is required (EPA, 1996a, p. VIII-1).  A slightly larger number of identified stormwater 
dischargers, primarily industrial, are only required to collect grab samples four times during the 
year and visually sample and report on them (so-called benchmark monitoring).  The remaining 
stormwater sources are not required to monitor their effluent at all (EPA, 1996a).  States and 
localities may still demand more stringent controls and rigorous stormwater monitoring, 
particularly in areas undergoing a Total Maximum Daily Load (TMDL) assessment, as discussed 
below. Yet, even for degraded waters subject to TMDLs, any added monitoring that might be 
required will be limited only to the pollutants that cause the degraded condition [40 C.F.R. §§ 
420.32-420.36 (2004)]. 

Water Quality Management 

Since technology-based regulatory requirements imposed on both stormwater and more 
traditional types of discharges are not tied to the conditions of the receiving water—that is, they 
require sources only to do their technological best to eliminate pollution—basic federal effluent 
limits are not always adequate to protect water quality.  In response to this gap in protection, 
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Congress has developed a number of programs to ensure that waters are not degraded below 
minimal federal and state goals [e.g., 33 U.S.C. §§ 1288, 1313(e), 1329, 1314(l)].  Among these, 
the TMDL program involves the most rigorous effort to control both point and nonpoint sources 
to ensure that water quality goals are met [33 U.S.C. § 1313(d)]. 

Under the TMDL program, states are required to list waterbodies not meeting water 
quality standards and to determine, for each degraded waterbody, the “total maximum daily 
load” of the problematic pollutant that can be allowed without violating the applicable water 
quality standard.  The state then determines what types of additional pollutant loading reductions 
are needed, considering not only point sources but also nonpoint sources.  It then promulgates 
controls on these sources to ensure further reductions to achieve applicable water quality goals. 

The TMDL process has four separate components.  The first two components are already 
required of the states through other sections of the CWA: (1) identify beneficial uses for all 
waters in the state and (2) set water quality standards that correlate with these various uses.  The 
TMDL program adds two components by requiring that states then (3) identify segments where 
water quality goals have not been met for one or more pollutants and (4) develop a plan that will 
ensure added reductions are made by point and/or nonpoint sources to meet water quality goals 
in the future. Each of these is discussed below. 

Beneficial Uses. States are required to conduct the equivalent of “zoning” by 
identifying, for each water segment in the state, a beneficial use, which consists of ensuring that 
the waters are fit for either recreation, drinking water, aquatic life, or agricultural, industrial, and 
other purposes [33 U.S.C. § 1313(c)(2)(A)].  All states have derived “narrative definitions” to 
define the beneficial uses of waterbodies that are components of all water quality standard  
programs.  Many of these narrative criteria are conceptual in nature and tend to define general 
aspects of the beneficial uses.  For categories such as aquatic life uses, most states have a single 
metric for differentiating uses by type of stream (e.g., coldwater vs. warmwater fisheries).  In 
general, the desired biological characteristics of the waterbody are not well defined in the 
description of the beneficial use.  Some states, such as Ohio, have added important details to 
their beneficial uses by developing tiered aquatic life uses that recognize a strong gradient of 
anthropogenic background disturbance that controls whether a waterbody can attain a certain 
water quality and biological functioning (see Box 2-1; Yoder and Rankin, 1998).  Any aquatic 
life use tier less stringent than the CWA interim goal of “swimmable–fishable” requires a Use 
Attainability Analysis to support a finding that restoration is not currently feasible and recovery 
is not likely in a reasonable period of time.  This analysis and proposed designation must 
undergo public comment and review and are always considered temporary in nature.  More 
importantly, typically one or more tiers above the operative interim goal of “swimmable– 
fishable” are provided. This method typically will protect the highest attainable uses in a state 
more effectively than having only single uses. 

The concept of tiered beneficial uses and use attainability is especially important with 
regard to urban stormwater because of the potential irreversibility of anthropogenic development 
and the substantial costs that might be incurred in attempting to repair degraded urban 
watersheds to “swimmable–fishable” or higher status.  Indeed, it is important to consider what 
public benefits and costs might occur for different designated uses.  For example, large public 
benefits (in terms of aesthetics and safety) might be gained from initial improvements in an  
urban stream (e.g., restoring base flow) that achieve modest aquatic use and protect secondary 
human contact.  However, achieving designated uses associated with primary human contact or 
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45 The Challenge of Regulating Stormwater 

BOX 2-1 
Ohio’s Tiered Aquatic Life Uses 

“Designated” or “beneficial” uses for waterbodies are an important aspect of the CWA because 
they are the explicit water quality goals or endpoints set for each water or class of waters.  Ohio was one 
of the first states to implement tiered aquatic life uses (TALUs) in 1978 as part of its water quality 
standards (WQS).  Most states have a single aquatic life use for a class of waters based on narrative 
biological criteria (e.g., warmwater or coldwater fisheries) although many states now collect data that 
would allow identification of multiple tiers of condition.  EPA has recognized the management advantages 
inherent to tiered aquatic life uses and has developed a technical document on how to develop the 
scientific basis that would allow States to implement tiered uses (EPA, 2005a; Davies and Jackson, 
2006). 

Ohio’s TALUs reflect the mosaic of natural features across Ohio and over 200 years of human 
changes to the natural landscape.  Widespread information on Ohio’s natural history (e.g., Trautman’s 
1957 Fishes of Ohio) provided strong evidence that the potential fauna of streams was not uniform, but 
varied geographically.  Based on this knowledge, Ohio developed a more protective aquatic life use tier to 
protect streams of high biological diversity that harbored unique assemblages of rare or sensitive aquatic 
species (e.g., fish, mussels, invertebrates).  In its WQS in 1978, Ohio established a narrative Exceptional 
Warmwater Habitat (EWH) aquatic life use to supplement its more widespread general or “Warmwater 
Habitat” aquatic life use (WWH) (Yoder and Rankin, 1995). 

The CWA permits states to assign aquatic life uses that do not meet the baseline swimmable-
fishable goals of the CWA under specific circumstances after conducting a Use Attainability Analysis 
(UAA), which documents that higher CWA aquatic life use goals (e.g., WWH and EWH in Ohio) are not 
feasibly attainable.  These alternate aquatic life uses are always considered temporary in case land use 
changes or technology changes to make restoration feasible.  The accrual of more than ten years of 
biological assessment data by the late 1980s and extensive habitat and stressor data provided a key link 
between the stressors that limited attainment of a higher aquatic life use in certain areas and reaches of 
Ohio streams.  This assessment formed the basis for several “modified” (physical) warmwater uses for 
Ohio waters and a “limited” use (limited resource water, LRW) for mostly small ephemeral or highly 
artificial waters (Yoder and Rankin, 1995).  Table 2-2 summarizes the biological and physical 
characteristics of Ohio TALUs and the management consequences of these uses.  Channelization 
typically maintained by county or municipal drainage and flood control efforts, particularly where such 
changes have been extensive, are the predominant cause of Modified and Limited aquatic life uses.  
Extensive channel modification in urban watersheds has led to some modified warmwater habitat (MWH) 
and LRW uses in urban areas.  There has been discussion of developing specific “urban” aquatic life 
uses; however the complexity of multiple stressors and the need to find a clear link between the sources 
limiting aquatic life and feasible remediation is just now being addressed in urban settings (Barbour et al., 
2006). 

The TALUs in Ohio (EWHÆLRW) reflect a gradient of landscape and direct physical changes, 
largely related to changes to instream habitat and associated hydrological features.  Aquatic life uses and 
the classification strata based on ecoregion and stream size (headwater, wadeable, and boatable 
streams) provide the template for the biocriteria expectations for Ohio streams (see Box 2-2).  
Identification of the appropriate tiers for streams and UAA are a routine part of watershed monitoring in 
Ohio and are based on biological, habitat, and other supporting data.  Any recommendations for changes 
in aquatic life uses are subject to public comment when the Ohio WQS are changed. 

continues next page 

PREPUBLICATION 


0044101



  

 

 

 

 

 
 

 

 

 
 
 
 

46 Urban Stormwater Management in the United States 

BOX 2-1 Continued 

TABLE 2-2 Key features associated with tiered aquatic life uses in the Ohio WQS.  SOURCE: EPA 
(2005a Appendix B). 

Ohio’s water quality standards contain specific listings by stream or stream reach with notations 
about the appropriate aquatic life use as well as other applicable uses (e.g., recreation).  Much of the 
impact of tiered uses on regulated entities or watershed management efforts arises from the tiered 
chemical and stressor criteria associated with each TALU.  Criteria for compounds such as ammonia and 
dissolved oxygen vary with aquatic life use (see Table 2-2).  Furthermore, application of management 
actions in Ohio, ranging from assigning antidegradation tiers, awarding funding for wastewater 
infrastructure and other projects, to issuing CWA Section 401/404 permits, are influence by the TALU and 
the biological assemblages present.   

Ohio has been expanding its use of tiered uses by proposing tiered uses for wetlands 
(http://www.epa.state.oh.us/dsw/rules/draft_1-53_feb06.pdf) and developing new aquatic life uses for very 
small (primary headwater, PHW) streams.  Both of these water types have a strong intersection with 
urban construction and stormwater practices.  In Ohio this is especially so because the proposed 
mitigation standards for steams and wetlands are linked to TALUs (Ohio EPA, 2007). 

Davies and Jackson (2006) present a good summary of the Maine rationale for TALUs: “(1) 
identifying and preserving the highest quality resources, (2) more accurately depicting existing conditions, 
(3) setting realistic and attainable management goals, (4) preserving incremental improvements, and (5) 
triggering management action when conditions decline” (Davies et al., 1999).  Appendices A and B of 
EPA (2005a) provide more detailed information about the TALUs in Maine and Ohio, respectively. 
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47 The Challenge of Regulating Stormwater 

exceptional aquatic habitat may be much more costly, such that the perceived incremental public 
gains may be much lower than the costs that must be expended to achieve that more ambitious 
designation. 

Water Quality Criteria.  Once a state has created a list of beneficial uses for its waters, 
water quality criteria are then determined that correspond with these uses.  These criteria can 
target chemical, biological, or physical parameters, and they can be either numeric or narrative. 

In response to the acute chemical water pollution that existed when the CWA was 
written, the primary focus of water quality criteria was the control of toxic and conventional 
pollutants from wastewater treatment plants.  EPA developed water quality criteria for a wide 
range of conventional pollutants and began working on criteria for a list of priority pollutants.  
These were generally in the form of numeric criteria that are then used by states to set their 
standards for the range of waterbody types that exist in that state.  While states do not have to 
adopt EPA water quality criteria, they must have a scientific basis for setting their own criteria.  
In practice, however, states have promulgated numerical water quality standards that can vary by 
as much as 1,000-fold for the same contaminant but are still considered justified by the available 
science [e.g., the water quality criteria for dioxin—Natural Resources Defense Council, Inc. vs. 
EPA, 16 F.3d 1395, 1398, 1403-05 (4th Cir. 1993)]. 

The gradual abatement of point source impairments and increased focus on ambient 
monitoring and nonpoint source pollutants has led to a gradual, albeit inconsistent, shift by states 
toward (1) biological and intensive watershed monitoring and (2) consideration of stressors that 
are not typical point source pollutants including nutrients, bedded sediments, and habitat loss.  
For these parameters, many states have developed narrative criteria (e.g., “nutrients levels that 
will not result in noxious algal populations”), but these can be subjective and hard to enforce. 

The use of biological criteria (biocriteria) has gained in popularity because traditional 
water quality monitoring is now perceived as insufficient to answer questions about the wide 
range of impairments caused by activities other than wastewater point sources, including 
stormwater (GAO, 2000).  As described in Box 2-2, Ohio has defined biocriteria in its water 
quality standards based on multimetric indices from reference sites that quantify the baseline 
expectations for each tier of aquatic life use. 

Antidegradation. The antidegradation provision of the water quality standards deals 
with waters that already achieve or exceed baseline water quality criteria for a given designated 
use. Antidegradation provisions must be considered before any regulated activity can be 
authorized that may result in a lowering of water quality which includes biological criteria.  
These provisions protect the existing beneficial uses of a water and only allow a lowering of 
water quality (but never lower than the baseline criteria associated with the beneficial use) where 
necessary to support important social and economic development.  It essentially asks the 
question: is the discharge or activity necessary?  States with refined designated uses and 
biological criteria have used these programs to their advantage to craft scientifically sound, 
protective, yet flexible antidegradation rules (see Ohio and Maine).  Antidegradation is not a 
replacement for tiered uses, which provide a permanent floor against lowering water quality 
protection. Tiered beneficial uses and refined antidegradation rules can have substantial 
influence on stormwater programs because they influence the goals and levels of protection 
assigned to each waterbody. 
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48 Urban Stormwater Management in the United States 

BOX 2-2 
Ohio’s Biocriteria 

After it implemented tiered aquatic life uses  in 1978, Ohio developed numeric biocriteria in 1990 
(Ohio WQS; Ohio Administrative Code 3745-1) as part of its WQS.  Since designated uses were 
formulated and described in ecological terms, Ohio felt that it was natural that the criteria should be 
assessed on an ecological basis (Yoder, 1978).  Subsequent to the establishment of the EWH tier in its 
WQS, Ohio expanded its biological monitoring efforts to include both macroinvertebrates and fish (Yoder 
and Rankin, 1995) and established consistent and robust monitoring methodologies that have been 
maintained to the present.  This core of consistently collected data has allowed the application of 
analytical tools, including multimetric indices such as the Index of Biotic Integrity (IBI), the Invertebrate 
Community Index (ICI), and other multivariate tools.  The development of aquatic ecoregions (Omernik, 
1987, 1995; Gallant et al., 1989), a practical definition of biological integrity (Karr and Dudley, 1981), 
multimetric assessment tools (Karr, 1981; Karr et al., 1986), and reference site concepts (Hughes et al., 
1986) provided the basis for developing Ohio’s ecoregion-based numeric criteria. 

Successful application of biocriteria in Ohio was dependent on the ability to accurately classify 
aquatic ecosystem changes based on primarily natural abiotic features of the environment.  Ohio’s 
reference sites, on which the biocriteria are based, reflect spatial differences that were partially explained 
by aquatic ecoregions and stream size.  Biological indices were calibrated and stratified on this basis to 
arrive at biological criteria that present minimally acceptable baseline ecological index scores (e.g., IBI, 
ICI). Ohio biocriteria stratified by ecoregion aquatic life use and stream size are depicted in Figure 2-1. 

FIGURE 2-1 Numeric biological criteria adopted by Ohio EPA in 1990, using three biological indices [IBI, 
ICI, and the Modified Index of well-being (Mlwb), which is used to assessed fish assemblages] and 
showing stratification by stream size, ecoregion, and designated use (warmwater habitat, WWH; modified 
warmwater habitat-channelized, MWH-C; modified warmwater habitat-impounded, MWH-I; and 
exceptional warmwater habitat, EWH).  SOURCE: EPA (2006, Appendix B).  The basis for the Ohio 
biocriteria and sampling methods is found in Ohio EPA (1987, 1989a,b), DeShon (1995), and Yoder and 
Rankin (1995). 
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49 The Challenge of Regulating Stormwater 

Monitoring Programs to Identify Degraded Segments. Monitoring strategies by the 
states generally follow the regulatory efforts of EPA and seek to identify those waterbodies 
where one or more water quality standards are not being met.  Much of the initial ambient 
monitoring (i.e., monitoring of receiving waterbodies) was chemical based and focused on 
documenting changes in pollutant concentrations and exceedances of water quality criteria.  
Biological monitoring techniques have a long history of use as indicators of water quality 
impacts.  However, it was not until such tools became more widespread—initially in states like 
Maine, North Carolina, and Ohio—that the extent of stormwater and other stressor effects on 
waterbodies became better understood.  The biological response to common nonpoint stressors 
has driven the consideration of new water quality criteria (e.g., for nutrients, bedded sediments) 
that were not major considerations under an effluent-dominated paradigm of water management. 

In parallel with the increase in biocriteria has been the development of biological 
monitoring to measure beneficial use attainment. Integrated biological surveys have revealed 
impairments of waterbodies that go beyond those caused by typical point sources (EPA, 1996b; 
Barbour et al., 1999a). The substantial increase in biological assemblage monitoring during the 
1980s was enhanced by the development of more standard methods (Davis, 1995; Barbour et al., 
1999a,b; Klemm et al., 2003) along with conceptual advances in the development of assessment 
tools (Karr, 1981; Karr and Chu, 1999). Development of improved classification tools (e.g., 
ecoregions, stream types), the reference site concept (Stoddard et al., 2006), and analytical 
approaches including multivariate (e.g., discriminant analysis) and multimetric indices such as 
IBI and ICI (see Box 2-3; Karr et al., 1986; DeShon, 1995) resulted in biological criteria being 
developed for several states.  Biological monitoring approaches are becoming a widespread tool 
for assessing attainment of aquatic life use designation goals inherent to state water quality 
standards. Development of biocriteria represents a maturation of the use of biological data and 
provides institutional advantages for states in addressing pollutants without numeric criteria (e.g., 
nutrients) and non-chemical stressors such as habitat (Yoder and Rankin, 1998). 

Setting Loads and Restricting Loading. Section 303d of the CWA requires that states 
compare existing water quality data with water quality standards set by the states, territories, and 
tribes. For those waters found to be in violation of their water quality standards, Section 303d 
requires that the state develop a TMDL. Currently, approximately 20,000 of monitored U.S. 
waters are in non-attainment of water quality standards, as evidenced by not meeting at least one 
specific narrative or numeric physical, chemical, or biological criterion, and thus require the 
development of a TMDL.   

The TMDL process includes an enforceable pollution control plan for degraded waters 
based on a quantification of the loading of pollutants and an understanding of problem sources 
within the watershed [33 U.S.C. § 1313(d)(1)(C)].  Both point and nonpoint sources of the 
problematic pollutants, including runoff from agriculture, are typically considered and their 
contributions to the problem are assessed.  A plan is then developed that may require these 
sources to reduce their loading to a level (the TMDL) that ensures that the water will ultimately 
meet its designated use.  Most of the TMDL requirements have been developed through 
regulation. Additional effluent limits for point sources discharging into segments subject to 
TMDLs are incorporated into the NPDES permit. 
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50 Urban Stormwater Management in the United States 

BOX 2-3 
Commonly Used Biological Assessment Indices 

Much of the initial work using biological data to assess the effects of pollution on inland streams 
and rivers was a response to Chicago’s routing of sewage effluents into the Illinois River in the late 
1800s.  Early research focused on the use of indicator species, singly or in aggregate, and how they 
changed along gradients of effluent concentrations (Davis, 1990, 1995).  In the 1950s Ruth Patrick used 
biological data to assess rivers by observing longitudinal changes in taxonomic groups, and later in the 
1950s and 1960s “diversity indices” (e.g., Shannon-Wiener index, Shannon and Weaver, 1949) were 
used to assess aquatic communities (Washington, 1984; Davis 1990, 1995).  These indices were various 
mathematical constructs that measured attributes such as richness and evenness of species abundance 
in samples and are still widely used today in ecological studies.  Similarity indices are another approach 
that is used to compare biological assemblages between sites.  There are a wide multitude of such 
indices (e.g., Bray-Curtis, Jaccard) and all use various mathematical constructs to examine species in 
common and absent between samples. 

Biotic indices are generally of more recent origin (1970s to the present).  Hilsenhoff (1987, 1988) 
assigned organic pollution tolerances to macroinvertebrate taxa and then combined these ratings in a 
biotic index that is still widely used for macroinvertebrates.  Karr (1981) developed the Index of Biotic 
Integrity (IBI), a “multimetric” index that is composed of a series of 12 metrics of a Midwest stream fish 
community.  This approach has been widely adopted and adapted to many types of waterbodies 
(streams, lakes, rivers, estuaries, wetlands, the Great Lakes, etc.) and organism groups and is probably 
the most widely used biotic index approach in the United States.  Examples include the periphyton IBI 
(PIBI; Hill et al., 2000) for algal communities, the Invertebrate Community Index (ICI; DeShon, 1995) and 
benthic IBI (B-IBI, Kerans and Karr, 1994) for macroinvertebrates, a benthic IBI for estuaries (B-IBI; 
Weisberg et al., 1997), and a vegetative IBI for wetlands (VIBI-E; Mack, 2007). 

Various multivariate statistical approaches have also been used to assess aquatic assemblages, 
often concurrently with multimetric indices.  Maine, for example, uses a discriminant analysis that 
assesses stream stations by comparison to reference sites (Davies and Tsomides, 1997).  Predictive 
modeling approaches, incorporating both biotic and environmental variables, have been widely used in 
Great Britain and Europe (River Invertebrate Prediction and Classification System, RIVPACS; Wright et 
al., 1993), Australia (AUSRIVAS; Simpson and Norris, 2000), and more recently in the United States by 
Hawkins et al. (2000).  

All of these approaches now have a wide scientific literature supporting their use and application.  
EPA (2002a) reports that most states have a biomonitoring program with at least one organism group to 
assess key waters in their states, although the level of implementation and sophistication varies by state.  
For example, only four states have numeric biocriteria in their state water quality standards, although 11 
more are developing such biocriteria based on one or more of the above monitoring approaches (EPA, 
2002a).  The key to implementation of any of these approaches is to set appropriate goals for waters that 
can be accurately measured and then to use this type of information to identify limiting stressors (e.g., 
EPA Stressor Identification Process; EPA, 2000a). 
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51 The Challenge of Regulating Stormwater 

Total Maximum Daily Load Program and Stormwater 

The new emphasis on TMDLs and the revelation that impacts are primarily from diffuse 
sources has increased the attention given to stormwater.  If a TMDL assigns waste load 
allocations to stormwater discharges, these must be incorporated as effluent limitations into 
stormwater permits.  In addition, the TMDL program provides a new opportunity for states to 
regulate stormwater sources more vigorously.  In degraded waterbodies, effluent reductions for 
point sources are not limited by what is economically feasible but instead include requirements 
that will ensure that the continued degradation of the receiving water is abated.  If a permitted 
stormwater source is contributing pollutants to a degraded waterbody and the state believes that 
further reductions in pollution from that source are needed, then more stringent discharge 
limitations are required.  For example, in City of Arcadia vs. State Water Resources Control 
Board [135 Cal. App. 4th 1392 (Ca. Ct. App. 2006)], the court held in part that California’s zero 
trash requirements for municipal storm drains, resulting from state TMDLs, were not 
inconsistent with TMDL requirements or the CWA.  Thus, the maximum-extent-practicable 
standard for MS4s, as well as other technology-based requirements for other stormwater 
permittees, are a floor, not a ceiling, for permit requirements when receiving waters are impaired 
(Beckman, 2007).  Finally, since the TMDL program expects the states to regulate any source— 
point or nonpoint—that it considers problematic, any source of stormwater is fair game, 
regardless of whether it is listed in Section 402p, and regardless of whether it is a “point source.”  
Nonpoint source runoff from agricultural and silvicultural operations is in fact a common target 
for TMDL-driven restrictions [see, e.g., Pronsolino vs. Nastri, 291 F.3d 1123, 1130 (9th Cir. 
2002), upholding restrictions on nonpoint sources, such as logging, compelled by State’s 
TMDLs)]. 

Despite the potential for positive interaction between stormwater regulation and the 
TMDL program, there appears to be little activity occurring at the stormwater–TMDL interface.  
This is partly because the TMDL program itself has been slow in developing.  In 2000, the 
National Wildlife Federation applied 36 criteria to the 50 states’ water quality programs and 
concluded that 75 percent of the states had failed to develop meaningful TMDL programs 
(National Wildlife Federation, 2000, pp. 1–2). The General Accounting Office (GAO, 1989) 
identified the lack of implementation of TMDLs as a major impediment to attaining the goals of 
the CWA, which led to a spate of lawsuits filed by environmental groups to reverse this pattern.  
The result was numerous settlements with ambitious deadlines for issuing TMDLs.   

Commentators blame the delays in these TMDL programs on inadequate ambient 
monitoring data and on the technical and political challenges of causally linking individual 
sources to problems of impairment.  In a 2001 report, for example, the National Research 
Council (NRC) noted that unjustified and poorly supported water quality standards, a lack of 
monitoring, uncertainty in the relevant models, and a failure to use biocriteria to assess beneficial 
uses directly all contributed to the delays in states’ abilities to bring their waters into attainment 
through the TMDL program (NRC, 2001).  Each of these facets is not only technically 
complicated but also expensive.  The cost of undertaking a rigorous TMDL program in a single 
state has been estimated to be about $4 billion per state, assuming that each state has 100 
watersheds in need of TMDLs (Houck, 1999, p. 10476). 

As a result, the technical demands of the TMDL program make for a particularly bad fit 
with the technical impediments already present in monitoring and managing stormwater.  As 
mentioned earlier, the pollutant loadings in stormwater effluent vary dramatically over time and 
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52 Urban Stormwater Management in the United States 

stormwater is notoriously difficult to monitor for pollutants.  It is thus difficult to understand 
how much of a pollutant a stormwater point source contributes to a degraded waterbody, much 
less determine how best to reduce that loading so that the waterbody will meet its TMDL.  As 
long as the focus in these TMDLs remains on pollutants rather than flow (a point raised earlier 
that will be considered again), the technical challenges of incorporating stormwater sources in a 
water quality-based regulatory program are substantial.  Without considerable resources for 
modeling and monitoring, the regulator has insufficient tools to link stormwater contributions to 
water quality impairments. 

These substantial challenges in linking stormwater sources back to TMDLs are reflected 
by the limited number of reports and guidance documents on the subject.  In one recent report, 
for example, EPA provides 17 case studies in which states and EPA regions incorporated 
stormwater control measures into TMDL plans, but it is not at all clear from this report that these 
efforts are widespread or indicative of greater statewide activity (EPA, 2007a).  Indeed, it almost 
appears that these case studies represent the universe of efforts to link TMDLs and stormwater 
management together.  The committee’s statement of task also appears to underscore, albeit 
implicitly, EPA’s difficulty in making scientific connections between the TMDL and stormwater 
programs.  This challenge is returned to in Chapter 6, which suggests some ways that the two can 
be joined together more creatively. 

Other Statutory Authorities that Control Stormwater 

Although the CWA is by far the most direct statutory authority regulating stormwater 
discharges, there are other federal regulatory authorities that could lead to added regulation of at 
least some stormwater sources of pollution. 

Critical Resources 

If there is evidence that stormwater flows or pollutants are adversely impacting either 
endangered species habitat or sensitive drinking water sources, federal law may impose more 
stringent regulatory restrictions on these activities.  Under the Endangered Species Act, 
stormwater that jeopardizes the continued existence of endangered species may need to be 
reduced to the point that it no longer threatens the endangered or threatened populations in 
measurable ways, especially if the stormwater discharge results from the activity of a federal 
agency [16 U.S.C. §§ 1536(a), 1538(a)]. 

Under the Safe Drinking Water Act, a surface water supply of drinking water must 
conduct periodic “sanitary surveys” to ensure the quality of the supply (see 40 C.F.R. § 142.16).  
During the course of these surveys, significant stormwater contributions to pollution may be 
discovered that are out of compliance or not regulated under the Clean Water Act because they 
are outside of an MS4 area. Such a discovery could lead to more rigorous regulation of 
stormwater discharges.  For a groundwater source that supplies 50 percent or more of the 
drinking water for an area and for which there is no reasonably available alternative source, the 
aquifer can be designated as a “Sole Source Aquifer” and receive greater protection under the 
Safe Drinking Water Act [42 U.S.C. § 300(h)-3(e)].  Stormwater sources that result from 
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53 The Challenge of Regulating Stormwater 

federally funded projects are also more closely monitored to ensure they do not cause significant 
contamination to these sole source aquifers. 

Some particularly sensitive water supplies are covered by both programs.  The Edwards 
Aquifer underlying parts of Austin and San Antonio, Texas, for example, is identified as a “Sole 
Source Aquifer.” There are also several endangered species of fish and salamander in that same 
area. As a result, both the Safe Drinking Water Act and the Endangered Species Act demand 
more rigorous stormwater management programs to protect this delicate watershed. 

Stormwater is also regulated indirectly by floodplain control requirements promulgated 
by the Federal Emergency Management Agency (FEMA).  In order for a community to 
participate in the FEMA National Flood Insurance Program, it must fulfill a number of 
requirements, including ensuring that projects will not increase flood heights, including flood 
levels adjacent to the project site [see, e.g., 44 C.F.R. § 60.3(d)].  

Contaminated Sites 

Continuous discharges of contaminated stormwater and other urban pollutants 
(particularly through combined sewer overflows) have led to highly contaminated submerged 
sediments in many urban bays and rivers throughout the United States.  In several cases where 
the sediment contamination was perceived as presenting a risk to human health or has led to 
substantial natural resource damages, claims have been filed under the federal hazardous waste 
cleanup statute commonly known as Superfund (42 U.S.C. § 9601 et seq.).  This liability under 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
technically applies to any area—whether submerged or not—as long as there is a “release or a 
threat of release of a hazardous substance” and the hazardous substances have accumulated in 
such a way as to lead to the “incurrence of response [cleanup] costs” or to “natural resource 
damages” [42 U.S.C. §9607(a)].  Although only a few municipalities and sewer systems have 
been sued, Superfund liability is theoretically of concern for possibly a much larger number of 
cities or even industries whose stormwater contains hazardous substances and when at least some 
of the discharges were either in violation of a permit or unpermitted.  The National Oceanic and 
Atmospheric Administration brought suit against the City of Seattle and the Municipality of 
Metropolitan Seattle alleging natural resource damages to Elliott Bay resulting from pollution in 
stormwater and combined sewer overflows; the case was settled in 1991 (United States vs. City 
of Seattle, No. C90-395WD, http://www.gc.noaa.gov/natural-office1.html).  While some of the 
elements for liability remain unresolved by the courts, such as whether some or all of the 
discharges are exempted under the “federally permitted release” defense of CERCLA [42 U.S.C. 
§ 9601(10)(H)], which exempts surface water discharges that are covered by a general or 
NPDES permit from liability, the prospect of potential liability is still present. 

Diversion of Stormwater Underground or into Wetlands 

In some areas, stormwater is eliminated by discharging it into wetlands.  If done through 
pipes or other types of point sources, these activities require a permit under the CWA.  Localities 
or other sources that attempt to dispense with their stormwater discharges in this fashion must 
thus first acquire an NPDES permit. 
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54 Urban Stormwater Management in the United States 

Even without a direct discharge into wetlands, stormwater can indirectly enter wetland 
systems and substantially impair their functioning.  In a review of more than 50 studies, the 
Center for Watershed Protection found that increased urbanization and development increased 
the amount of stormwater to wetlands, which in turn “led to increased ponding, greater water 
level fluctuation and/or hydrologic drought in urban wetlands” (Wright et al., 2006).  They found 
that, in some cases, the ability of the wetlands to naturally remove pollutants became 
overwhelmed by pollutant loadings from stormwater. 

An even more common method of controlling stormwater is to discharge it underground.  
Technically, these subsurface discharges of stormwater, including dry wells, bored wells, and 
infiltration galleries, are considered by EPA to be infiltration or “Class V” wells, which require a 
permit under the CWA as long as they are in proximity to an underground source of drinking 
water (40 C.F.R. Parts 144, 146).  While EPA’s definition excludes surface impoundments and 
excavated trenches lined with stone (provided they do not include subsurface fluid distribution 
systems or amount to “improved sinkholes” that involve the man-made modification of a 
naturally occurring karst depression for the purpose of stormwater control), most other types of 
subsurface drainage systems are covered regardless of the volume discharged (40 C.F.R. § 
144.81(4)). 

Given EPA’s recent description of SCMs considered to be Class V injection wells (EPA, 
2008), most SCMs that rely on infiltration are exempted.  For example, if an infiltration trench is 
wider than it is deep, it is exempted from the Class V well regulations.  Residential septic 
systems are also exempted [see 40 C.F.R. §§ 144.1(g)(1)(ii) and (2)(iii)].  However, those that 
involve deeper dry wells or infiltration galleries appear to require Class V well permits under the 
Safe Drinking Water Act.  Because the use of these SCMs is likely to involve expensive 
compliance requirements, dischargers may steer away from them. 

Air Contaminants 

Air pollutants from vehicular exhaust and industrial sources that precipitate on roads and 
parking lots can also be collected in stormwater and increase pollutant loading (see Chapter 3 
discussion of atmospheric deposition).  While the Clean Air Act regulates these sources of air 
contamination, it does not eliminate them.  Stormwater that is contaminated with air pollutants 
may consist of both “legal” releases of air pollutants, as well as “illegal” releases emitted in 
violation of a permit, although the distinction between the two groups of pollutants is effectively 
impossible to make in practice. 

Pesticides and Other Chemical Products Applied to Land and Road Surfaces 

EPA regulates the licensing of pesticides as well as chemicals and chemical mixtures, 
although its actual authority to take action, such as restricting product use or requiring labeling, 
varies according to the statute and whether the product is new or existing.  Although EPA 
technically is allowed to consider the extent to which a chemical is accumulating in stormwater 
in determining whether additional restrictions of the chemical are needed, EPA is not aware of 
any instances in its Toxic Substances Control Act (TSCA) chemical regulatory decision-making 
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55 The Challenge of Regulating Stormwater 

in which it actually used this authority to advance water quality protection (Jenny Molloy, EPA, 
personal communication, March 13, 2008).   

In its pesticide registration program, EPA does routinely consider a pesticide’s potential 
for adverse aquatic effects from stormwater runoff in determining whether the pesticide 
constitutes an unreasonable risk (Bill Jordan, EPA, personal communication, March 14, 2008).  
EPA has imposed use restrictions on a number of individual pesticides, such as prohibiting aerial 
applications, requiring buffer strips, or reducing application amounts.  Presumably states and 
localities are tasked with primary enforcement responsibility for most of these use restrictions.  
EPA has also required a surface water monitoring program as a condition of the re-registration 
for atrazine and continues to evaluate available surface water and groundwater data to assess 
pesticide risks (Bill Jordan, EPA, personal communication, March 14, 2008). 

EPA STORMWATER PROGRAM 

Stormwater is defined in federal regulations as “storm water runoff, snow melt runoff, 
and surface runoff and drainage” [40 CFR §122.26(b)(13)].  EPA intended that the term describe 
runoff from precipitation-related events and not include any type of non-stormwater discharge 
(55 Fed. Reg. 47995). A brief discussion of the evolution of the EPA’s stormwater program is 
followed by an explanation of the permitting mechanisms and the various ways in which the 
program has been implemented by the states. As shown in Figure 2-2, the entire NPDES 
program has grown by almost an order of magnitude over the past 35 years in terms of the 
number of regulated entities, which explains the reliance of the program on general rather than 
individual permits.  Both phases of the stormwater program have brought a large number of new 
entities under regulation. 

Historical Background 

States like Florida, Washington, Maryland, Wisconsin, and Vermont and some local 
municipalities such as Austin, Texas, Portland, Oregon, and Bellevue, Washington, preceded the 
EPA in implementing programs to mitigate the adverse impacts of stormwater quality and 
quantity on surface waters. The State of Florida, after a period of experimentation in the late 
1970s, adopted a rule that required a state permit for all new stormwater discharges and for 
modifications to existing discharges if flows or pollutants increased (Florida Administrative 
Code, Chapter 17-25, 1982). The City of Bellevue, WA, established a municipal utility in 1974 
to manage stormwater for water quality, hydrologic balance, and flood management purposes 
using an interconnected system of natural areas and existing drainage features. 

EPA first considered regulating stormwater in 1973.  At that time, it exempted from 
NPDES permit coverage conveyances carrying stormwater runoff not contaminated by industrial 
or commercial activity, unless the discharge was determined by the Administrator to be a 
significant contributor of pollutants to surface waters (38 Fed. Reg. 13530, May 22, 1973).  EPA 
reasoned that while these stormwater conveyances were point sources, they were not suitable for 
end-of-pipe, technology-based controls because of the intermittent, variable, and less predictable 
nature of stormwater discharges. Stormwater pollution would be better managed at the local 
agency level through nonpoint source controls such as practices that prevent pollutants from 

PREPUBLICATION 


0044111



  

 

 
 

 
 

 

 

 

 

 

 

 

 

 

56 Urban Stormwater Management in the United States 

Stormwater Phase II thousands 
(200,000) 

600 

500 

400 

300 

200 

100 

0 

Municipal and 
Industrial Sources 

(60,000) 

CAFOs 
(15,000) 

Stormwater Phase I 
(300,000) 

1972 1977 1982 1987 1992 1997 2002 


FIGURE 2-2 The number of permittees under the NPDES program of the Clean Water Act from 
1972 to the present.  Note that concentrated Animal Feeding Operations (CAFOs) are not 
considered in this report. 

entering the runoff. Further, EPA justified its decision by noting that the enormous numbers of 
individual permits that the Agency would have to issue would be administratively burdensome 
and divert resources from addressing industrial process wastewater and municipal sewage 
discharges, which presented more identifiable problems. 

The Natural Resources Defense Council (NRDC) successfully challenged the EPA’s 
selective exemption of stormwater point sources from the NPDES regulatory permitting scheme 
in federal court [NRDC vs. Train, 396 F.Supp. 1393 (D.D.C. 1975), aff’d NRDC vs. Costle 568 
F.2d. 1369 (D.C. Cir. 1977)]. The court ruled that EPA did not have the authority to exempt 
point source discharges from the NPDES permit program, but recognized the Agency’s 
discretion to use reasonable procedures to manage the administrative burden and to define what 
constitutes a stormwater point source.  Consequently, EPA issued a rule establishing a 
comprehensive permit program for all stormwater discharges (except rural runoff) including 
municipal separate storm sewer systems (MS4s), which were to be issued “general” or area 
permits after a period of study (41 Fed. Reg. 11307, March 18, 1976).  Individual permits were 
required for stormwater discharges from industrial or commercial activity, or where the 
stormwater discharge was designated by the permitting authority to be a significant contributor 
of pollutants. Comprehensive revisions to the NPDES regulations were published next, retaining 
the broad definition of stormwater discharges subject to the NPDES permit program and 
requiring permit application requirements similar to those for industrial wastewater discharges, 
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including testing for an extended list of pollutants (44 Fed. Reg. 32854, June 7, 1979; 45 Fed. 
Reg. 33290, May 19, 1980). 

The new NPDES regulations resulted in lawsuits filed in federal courts by a number of 
major trade associations, member companies, and environmental groups challenging several 
aspects of the NPDES program, including the stormwater provisions.  The cases were 
consolidated in the D.C. Circuit Court of Appeals, and EPA reached a settlement with the 
industry petitioners on July 7, 1982, agreeing to propose changes to the stormwater regulations to 
balance environmental concerns with the practical limitations of issuing individual NPDES 
permits and limited resources.  The Agency significantly narrowed the definition of stormwater 
point sources to conveyances contaminated by process wastes, raw materials, toxics, hazardous 
pollutants, or oil and grease, and it reduced application requirements by dividing stormwater 
discharges into two groups based on their potential for significant pollution problems (47 Fed. 
Reg. 52073, November 18, 1982).  EPA issued a final rule retaining the broad coverage of 
stormwater point sources, and a two-tiered classification to administratively regulate these 
stormwater discharges (49 Fed. Reg. 37998, September 26, 1984). 

The rule generated considerably controversy; trade associations and industry contended 
that application deadlines would be impossible to meet and that the sampling requirements were 
excessive, while the environmental community expressed a concern that additional changes or 
delays would exacerbate the Agency’s failure to regulate sources of stormwater pollution.  On 
the basis of the post-promulgation comments received, EPA determined that it was necessary to 
obtain additional data on stormwater discharges to assess their significance, and it conducted 
meetings with industry groups, who indicated an interest in providing representative data on the 
quality of stormwater discharges of their membership.  The Agency determined that the 
submission of representative data was the most practical and efficient means of determining 
appropriate permit terms and conditions, as well as priorities for the multitude of stormwater 
point source discharges that needed to be permitted (50 Fed. Reg. 32548, August 12, 1985). 

In the mean time, the U.S. House of Representatives and the Senate both passed bills to 
amend the CWA in mid-1985.  The separate bills were reconciled in Conference Committee, and 
on February 4, 1987, Congress passed the Water Quality Act (WQA), which specifically 
addressed stormwater discharges. The WQA added Section 402(p) to the CWA, which requires 
stormwater permits to be issued prior to October 1992 for (i) municipal stormwater discharges 
from large and medium municipalities based on the 1990 census; (ii) discharges associated with 
industrial activity; and (iii) a stormwater discharge that the Administrator determines contributes 
to the violation of a water quality standard or is a significant contributor of pollutants to waters 
of the United States. MS4s were required to reduce pollutants in stormwater discharges to the 
“maximum extent practicable” (MEP).  Industrial and construction stormwater discharges must 
meet the best conventional technology (BCT) standard for conventional pollutants and the best 
available technology economically achievable (BAT) standard for toxic pollutants.  EPA and the 
NPDES-delegated states were given the flexibility to issue municipal stormwater permits on a 
system-wide or jurisdiction-wide basis.  In addition, the WQA amended Section 402(l)(2) of the 
CWA to not require a permit for stormwater discharges from mining and oil and gas operations if 
the stormwater discharge is not contaminated by contact, and it amended Section 502(14) of the 
CWA to exclude agricultural stormwater discharges from the definition of point source. 

These regulations had been informed by the National Urban Runoff Program, conducted 
from 1978 to 1983 to characterize the water quality of stormwater runoff from light industrial, 
commercial, and residential areas (Athayde et al., 1983).  The majority of samples collected were 
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58 Urban Stormwater Management in the United States 

analyzed for eight conventional pollutants and three heavy metals, and a subset was analyzed for 
120 priority pollutants. The study indicated that on an annual loading basis, some of the 
conventional pollutants were greater than the pollutant loadings resulting from municipal 
wastewater treatment plants.  In addition, the study found that a significant number of samples 
exceeded EPA’s water quality criteria for freshwater. 

The Federal Highway Administration conducted studies over a ten-year period ending in 
1990 to characterize the water quality of stormwater runoff from roadways (Driscoll et al., 
1990). A total of 993 individual stormwater events at 31 highway sites in 11 states were 
monitored for eight conventional pollutants and three heavy metals.  In addition, a subset of 
samples was analyzed for certain other conventional pollutant parameters.  The studies found 
that urban highways had significantly higher pollutant concentrations and loads than non-urban 
highway sites. Also, sites in relatively dry semi-arid regions had higher concentrations of many 
pollutants than sites in humid regions. 

Final Stormwater Regulations 

EPA issued final regulations in 1990 establishing a process for stormwater permit 
application, the required components of municipal stormwater management plans, and a 
permitting strategy for stormwater discharges associated with industrial activities (55 Fed. Reg. 
222, 47992, November 16, 1990).  Stormwater discharges associated with industrial activity that 
discharge to MS4s were required to obtain separate individual or general NPDES permits.  
Nevertheless, EPA recognized that medium and large MS4s had a significant role to play in 
source identification and the development of pollution controls for industry, and thus 
municipalities were obligated to require the implementation of controls under local government 
authority for stormwater discharges associated with industrial activity in their stormwater 
management program.  The final regulations also established minimum sampling requirements 
during permit application for medium and large MS4s (serving a population based on the 1990 
census of 100,000 to 250,000, and 250,000 or more, respectively).  MS4s were required to 
submit a two-part application over two years with the first part describing the existing program 
and resources and the second part providing representative stormwater quality discharge data and 
a description of a proposed stormwater management program, after which individual MS4 
NPDES permits would be issued for medium and large MS4s.   

In addition, the regulations identified ten industry groups and construction activity 
disturbing land area five acres or greater as being subject to stormwater NPDES permits.  These 
industries were classified as either heavy industry or light industry where industrial activities are 
exposed to stormwater, based on the Office of Management and Budget Standard Industrial 
Classifications (SIC). The main industrial sectors subject to the stormwater program are shown 
in Table 2-3 and include 11 regulatory categories: (i) facilities with effluent limitations, (ii) 
manufacturing, (iii) mineral, metal, oil and gas, (iv) hazardous waste treatment, storage, or 
disposal facilities, (v) landfills, (vi) recycling facilities, (vii) steam electric plants, (viii) 
transportation facilities, (ix) treatment works, (x) construction activity, and (xi) light industrial 
activity.   
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59 The Challenge of Regulating Stormwater 

TABLE 2-3 Sectors of Industrial Activity Covered by the EPA Stormwater Program 
Category 

(see above) 
Sector SIC Major 

Group 
Activity Represented 

(i) A 24 Timber products 
(ii) B 26 Paper and allied products 
(ii) C 28 and 39 Chemical and allied products 
(i), (ii) D 29 Asphalt paving and roofing materials and lubricants 
(i) (ii) E 32 Glass, clay, cement, concrete, and gypsum products 
(i) (iii) F 33 Primary metals 
(i), (iii) G 10 Metal mining (ore mining and dressing) 
(i), (iii) H 12 Coal mines and coal mining-related facilities 
(i), (iii) I 13 Oil and gas refining 
(i), (iii) J 14 Mineral mining and dressing 
(iv) K HZ Hazardous waste, treatment, storage, and disposal 
(v) L LF Landfills, land application sites, and open dumps 
(vi) M 50 Automobile salvage yards 
(vii) N 50 Scrap recycling facilities 
(vii) O SE Steam electric generating facilities 
(viii) P 40, 41, 42, 43, 51 Land transportation and warehousing 
(viii) Q 44 Water transportation 
(viii) R 37 Ship and boat building or repairing yards 
(viii) S 45 Air transportation 
(ix) T TW Treatment works 
(xi) U 20, 21 Food and kindred products 
(xi) V 22, 23, 31 Textile mills, apparel, and other fabric product manufacturing, 

leather and leather products 
(xi) W 24, 25 Furniture and fixtures 
(xi) X 27 Printing and publishing 
(xi) Y 30, 39, 34 Rubber, miscellaneous plastic products, and miscellaneous 

manufacturing industries 
(xi) AB 35, 37 Transportation equipment, industrial or commercial machinery 
(xi) AC 35, 36, 38 Electronic, electrical, photographic, and optical goods 
(x) Construction activity 

AD Non-classified facilities designated by Administrator under 40 
CFR §122.26(g)(1)(l) 

SOURCE: 65 Fed. Reg. 64804, October 30, 2000. 
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60 Urban Stormwater Management in the United States 

The second phase of final stormwater regulations promulgated on December 8, 1999 (64 
Fed. Reg. 68722) required small MS4s to obtain permit coverage for stormwater discharges no 
later than March 10, 2003. A small MS4 is defined as an MS4 not already covered by an MS4 
permit as a medium or large MS4, or is located in “urbanized areas” as defined by the Bureau of 
the Census (unless waived by the NPDES permitting authority), or is designated by the NPDES 
permitting authority on a case-by-case basis if situated outside of urbanized areas.  Further, the 
regulations lowered the construction activities regulatory threshold for permit coverage for 
stormwater discharges from five acres to one acre. 

To give an idea of the administrative burden associated with the stormwater program and 
the different types of permits, Table 2-4 shows the number of regulated entities in the Los 
Angeles region that fall under either individual or general permit categories.  Industrial and 
construction greatly outweigh municipal permittees, and stormwater permittees are vastly more 
numerous that traditional wastewater permittees. 

TABLE 2-4 Number of NPDES wastewater and stormwater entities regulated by the CalEPA, 
Los Angeles Regional Water Board, as of May 2007 
Waste Type Individual Permittees General Permittees 
Wastewater and Non-stormwater Industry 103 574 
Combined Wastewater and Stormwater 23 0 
Stormwater (pre-1990) 45 0 
Industrial Stormwater (post-1990) 0 2990 
Construction Stormwater (post-1990) 0 2551 
Municipal Stormwater (post-1990) 100 0 
Total 271 6215 

Municipal Permits 

States with delegated NPDES permit authority (all except Alaska, Arizona, Idaho, 
Massachusetts, New Hampshire, and New Mexico) issued the first large and medium MS4 
permits beginning in 1990, some of which are presently in their fourth permit term.  These MS4 
permits require large and medium municipalities to implement programmatic control measures 
(the six minimum measures) in the areas of (1) public education and outreach, (2) public 
participation and involvement, (3) illicit discharge detection and elimination, (4) construction 
site runoff control, (5) post-construction runoff control, and (6) pollution prevention and good 
housekeeping—all to reduce the discharge of pollutants in stormwater to the maximum extent 
practicable. Efforts to meet the six minimum measures are documented in a stormwater 
management plan.  Non-stormwater discharges to the MS4 are prohibited unless separately 
permitted under the NPDES, except for certain authorized non-stormwater discharges, such as 
landscape irrigation runoff, which are deemed innocuous nuisance flows and not a source of 
pollutants. MS4 permits generally require analytic monitoring of pollutants in stormwater 
discharges for all Phase I medium and large MS4s from a subset of their outfalls that are 36 
inches or greater in diameter or drain 50 acres or more.  These data, at the discretion of the 
permitting authority, may be compared with water quality standards and considered (by default) 
to be effluent limitations, which refer to any restriction, including schedules of compliance, 
established by a state or the Administrator pursuant to CWA Section 304(b) on quantities, rates, 
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61 The Challenge of Regulating Stormwater 

and concentrations of chemical, physical, biological, and other constituents discharged from 
point sources into navigable waters, the waters of the contiguous zone, or the ocean (40 CFR 
§401.11). A future exceedance of an effluent limitation constitutes a permit violation.  However, 
permitting authorities have so far not taken this approach to interpreting MS4 stormwater 
discharge data. 

The Phase I stormwater regulations require medium and large MS4s to inspect “high-
risk” industrial facilities and construction sites within their jurisdictions.  Certain industrial 
facilities and construction sites of a minimum acreage are also subject to separate EPA/state 
permitting under the industrial and construction general permits (see below).  While EPA 
envisioned a partnership with municipalities on these inspections in its Phase I Rule Making, it 
provided no federal funding to build these partnerships.  Both industry and municipalities have 
argued that the dual inspection responsibilities are duplicative and redundant.  Municipalities 
have further contended that the inspection of Phase I industrial facilities and construction sites 
are solely an EPA/state obligation, although state and federal courts have ruled otherwise.  In the 
committee’s experience, many MS4s do not oversee or regulate industries within their 
boundaries. 

As part of the Phase II program, small MS4s are covered under general permits and are 
required to implement a stormwater management program to meet the six minimum measures 
mentioned above.  Unlike with Phase I, Phase II MS4 stormwater discharge monitoring was 
made discretionary, and inspection of industrial facilities within the boundary of a Phase II MS4 
is not required. 

Industrial Permits 

EPA issued the first nationwide multi-sector industrial stormwater general permit 
(MSGP) on September 29, 1995 (60 Fed. Reg. 50804), which was reissued on October 30, 2000 
(65 Fed. Reg. 64746). A proposed new MSGP was released for public comment in 2005 (EPA, 
2005b). The proposed MSGP requires that industrial facility operators prepare a stormwater 
pollution prevention plan (similar to an MS4’s stormwater management plan) that documents the 
SCMs that will be implemented to reduce pollutants in stormwater discharges.  They must 
achieve technology-based requirements using BAT or BCT or water quality-based effluent 
limits, which is the same requirement as for process wastewater permits.   

All industrial sectors covered under the MSGP must conduct visual monitoring four times 
a year. The visual monitoring is performed by collecting a grab sample within the first hour of 
stormwater discharge and observing its characteristics qualitatively.  A subset of MSGP 
industrial categories is required to perform analytical monitoring for benchmark pollutant 
parameters four times in Year 2 of permit coverage and again in Year 4 if benchmarks were 
exceeded in Year 2. The benchmark pollutant parameters, listed in Table 2-5, were selected 
based on the sampling data included with group permit applications submitted after the EPA 
issued its stormwater regulations in 1990. To comply with the benchmark monitoring 
requirements, a grab sample must be collected within the first hour of stormwater discharge after 
a rainfall event of 0.1 inch or greater and with an interceding dry period of at least 72 hours.  A 
benchmark exceedance is not a permit violation, but rather is meant to trigger the facility 
operator to investigate SCMs and make necessary improvements. 
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62 Urban Stormwater Management in the United States 

TABLE 2-5 Industry Sectors and Sub-Sectors Subject to Benchmark Monitoring 
MSGP 
Sector Industry Sub-sector 

Required Parameters for Benchmark 
Monitoring 

C Industry organic chemicals 
Plastics, synthetic resins, etc. 
Soaps, detergents, cosmetics, perfumes 
Agricultural chemicals 

Al, Fe, nitrate and nitrite N 
Zn 
Zn, nitrate and nitrite N 
Pb, Fe, Zn, P, nitrate and nitrite N 

D Asphalt paving and roofing materials TSS 
E Clay products 

Concrete products 
Al 
TSS and Fe 

F Steel works, blast furnaces, rolling and finishing mills 
Iron and steel foundries 
Non-ferrous rolling and drawing 
Non-ferrous foundries (casting) 

Al, Zn 
Al, Cu, Fe, Zn, TSS 
Cu, Zn 
Cu, Zn 

G Copper ore mining and dressing COD, TSS, nitrate and nitrite N 
H Coal mines and coal mining related facilities TSS 
J Dimension stone, crushed stone, and non-metallic 

minerals (except fuels) 
Sand and gravel mining 

TSS, Al, Fe 

Nitrate and nitrite N, TSS 
K Hazardous waste treatment, storage, or disposal NH3, Mg, COD, Ar, Cd, CN, Pb, Hg, Se, Ag 
L Landfills, land application sites, and open dumps Fe, TSS 
M Automobile salvage yards TSS, Al, Fe, Pb 
N Scrap recycling Cu, Al, Fe, Pb, Zn, TSS, COD 
O Steam electric generating facilities Fe 
Q Water transportation facilities Al, Fe, Pb, Zn 
S Airports with deicing activities BOD, COD, NH3, pH 
U Grain mill products 

Fats and oils 
TSS 
BOD, COD, nitrate and nitrite N, TSS 

Y Rubber products Zn 
AA Fabricated metal products except coating 

Fabricated metal coating and engraving 
Fe, Al, Zn, nitrate and nitrite N 
Zn, nitrate and nitrite N 

NOTE: BOD, biological oxygen demand; COD, chemical oxygen demand; TSS, total suspended solids. 
SOURCE: 65 Fed. Reg. 64817, October 30, 2000. 

EPA had already established technology-based effluent limitations for stormwater 
discharges for eight subcategories of industrial discharges prior to 1987, namely, for cement 
manufacturing, feedlots, fertilizer manufacturing, petroleum refining, phosphate manufacturing, 
steam electric, coal mining, and ore mining and dressing (see Table 2-6).  Most of these facilities 
were covered under individual permits prior to 1987 and are generally required to stay covered 
under individual stormwater permits.  Facilities in these sub-categories that had not been issued a 
stormwater discharge permit prior to 1992 are allowed to be covered under the MSGP, but they 
still have analytical monitoring requirements that must be compared to effluent limitation 
guidelines. An exceedance of the effluent limitation constitutes a permit violation. 
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63 The Challenge of Regulating Stormwater 

TABLE 2-6 Select Stormwater Effluent Limitation Guidelines for Illustrative Purposes 
Discharges Design Storm Pollutant 

Parameters 
Effluent Limitations 
(max per day) 

Phosphate Fertilizer Manufacturing 
Runoff (40 C.F.R. 418) 

Not specified Total P 
Fluoride 

105 mg/L 
75 mg/L 

Petroleum Refining (40 C.F.R. 419) Not specified O&G 
TOC 
BOD5 
COD 
Phenols 
Cr 
Hex Cr 
pH 

15 mg/L 
110 mg/L 
48 kg/1000 m3 flow 
360 mg/1000 m3 flow 
0.35 mg/1000 m3 flow 
0.73 mg/1000 m3 flow 
0.062 mg/1000 m3 flow 
6–9 

Asphalt Paving and Roofing Emulsion 
Products Runoff (40 C.F.R. 443) 

Not specified TSS 
O&G 
pH 

0.023 kg/m3 

0.015 kg/m3 

6.0–9.0 

Cement Manufacturing Material 
Storage Piles Runoff (40 C.F.R. 411) 

10 yr, 24 hour TSS 
pH 

50 mg/L 
6.0–9.0 

Coal Mining (40 C.F.R. 434 Subpart 
B) 

1 yr, 24 hour Fe 
Mn 
TSS 
pH 

7.0 mg/L 
4 mg/L 
70 mg/L 
6.0–9.0 

Steam Electric Power Generating (40 
C.F.R. 423) 

10 yr, 24 hour TSS 
pH 
PCBs 

50 mg/L 
6.0–9.0 
No discharge 

NOTE: BOD5, biological oxygen demand; COD, chemical oxygen demand; O&G, oil and grease; PCBs, 
polychlorinated biphenyls; TOC, total organic carbon; TSS, total suspended solids.  SOURCE: 40 C.F.R. 

At the issuance of the Final Storm Water Rule in 1990, EPA envisioned the use of a mix 
of general permits and individual permits to better manage the administrative burden associated 
with permitting thousands of industrial stormwater point sources.  In its original permitting 
strategy for industrial stormwater discharges, EPA articulated a four-tier strategy with the 
nationwide general permits: Tier 1 was baseline permitting, Tier 2 would incorporate watershed 
permits, Tier 3 would be industry category-specific permitting, and Tier 4 would encompass 
facility-specific individual permits.  In reality, individual permits, which would allow for the 
crafting of permit conditions to be better structured to the specific industrial facility based on its 
higher potential risk to water quality, and could include adequate monitoring for purposes of 
compliance and enforcement, have been sparsely used.  Similarly, neither the watershed 
permitting strategy nor the industry category-specific permitting strategy has found favor in the 
absence of better federal guidance and funding. 

Industrial stormwater general permits are issued by the State NPDES Permitting 
Authority in NPDES-delegated states, and may be in the form a single statewide permit covering 
thousands of industrial permittees or sector-specific stormwater general permits covering less 
than a hundred facilities. EPA Regions issue the MSGP in states without NPDES-delegated 
authority and for facilities on Native Indian and Tribal Lands.  EPA’s nationwide 2000 MSGP 
presently covers 4,102 facilities. 

PREPUBLICATION 


0044119



  

 

 

 
 

 

 

 

64 Urban Stormwater Management in the United States 

Construction Permits 

EPA issued the first nationwide construction stormwater general permit (CGP) in 
February 1998 (63 Fed. Reg. 7858).  The permits are valid for five-year terms.  The most recent 
CGP was issued in 2005 (68 Fed. Reg. 39087), and the EPA in 2008 administratively continued 
the CGP until the end of 2009, when it is expected to have developed effluent guidelines for 
construction activity (73 Fed. Reg. 40338). The EPA is presently under court order to develop 
effluent limitation guidelines for stormwater discharges from the construction and land 
development industry.  The construction general permit requires the implementation of 
stormwater pollution prevention plans to prevent erosion, control sediment in stormwater 
discharges, and manage construction waste materials.  Operators of the construction activity are 
required to perform visual inspections regularly, but no sampling of stormwater discharge during 
rainfall events is required.  As with the industrial and municipal permittees, an exceedance of an 
effluent limitation incorporated in a permit would be a violation of the CWA and is subject to 
penalties. 

EPA’s CGP covers construction activity in areas where EPA is the permitting authority, 
including Indian lands, Puerto Rico, the District of Columbia, Massachusetts, New Hampshire, 
New Mexico, Idaho, Arizona, and Alaska. All other states have been delegated the authority to 
issue NPDES permits, and these states issue CGPs based on the EPA model but with subtle 
variations. For example the California and Georgia CGPs include monitoring requirements for 
construction sites discharging to sediment-impaired waterbodies.  Wisconsin requires weekly 
inspections and an inspection within 24 hours of a rain event of 0.5 inches or greater.  Georgia 
imposes discharge limits of an increase of no more than 10 Nephelometric Turbidity Units 
(NTU) above background in trout streams and no more than 25 NTU above background in other 
types of streams. 

Permit Creation, Administration, and Requirements 

For individual permits, the entity seeking coverage submits an application and one permit 
is issued. The conditions of the permit are based on an analysis of information provided in a 
rather lengthy permit application by the facility operator about the facility and the discharge.  
Generally, it takes six to 18 months for the permittee to compile the application information and 
for the permitting authority to finalize the permit.  Individual permits are common for medium 
and large MS4s (Phase I), small MS4s in a few states (Phase II), and a few industrial activities. 

General permits, on the other hand, are issued by the permitting authority, and interested 
parties then submit an Notice of Intent (NOI) to be covered.  This mechanism is used where large 
numbers of dischargers require permit coverage, such as construction activities, most industrial 
activities, and most small MS4s (Phase II).  The permit must identify the area of coverage, the 
sources covered, and the process for obtaining coverage.  Once the permit is issued, a permittee 
may submit a NOI and receive coverage either immediately or within a very short time frame 
(e.g., 30 days). 

All permits contain “effluent limitations” or “effluent guidelines,” adherence to which is 
required of the permittee.  However, the terms (which are synonymous) are agonizingly broad 
and encompass (1) meeting numeric pollutant limits in the discharge, (2) using certain SCMs, 
and (3) meeting certain design or performance standards.  Effluent limitations may be expressed 
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65 The Challenge of Regulating Stormwater 

as SCMs when numeric limits are infeasible or for stormwater discharges where monitoring data 
are insufficient to carry out the purposes and intent of the CWA [122.44(k)].  If EPA has 
promulgated numerical “effluent guidelines” for existing and new stormwater sources under 
CWA Sections 301, 304, or 306, then the permits must incorporate the “effluent guidelines” as 
permit limits. 

Effluent limitations can be either technology-based or water quality-based requirements.  
Technology-based requirements establish pollutant limits for discharges on what the best 
pollution control technology installed for that industry would normally accomplish.  Water-
quality based requirements, by contrast, look to the receiving waters to determine the level of 
pollution reduction needed for individual sources.  There are national technology-based 
standards available for many categories of point sources, including many industrial sectors and 
municipal wastewater treatment plants.  In the absence of national standards, technology-based 
requirements are developed on a case-by-case basis using best professional judgment.  In 
general, BAT is the standard for toxic and non-conventional pollutants, while BCT is the 
standard for conventional pollutants.  Water quality-based effluent limitations are required where 
technology-based limits are found to be insufficient to achieve applicable water quality 
standards, including restoring impaired waters, preventing impairments, and protecting high-
quality waters.  Limitations must control all pollutants or pollutant parameters that are or may be 
discharged at a level which will cause, have reasonable potential to cause, or contribute to an 
excursion above any applicable water quality standard.  To distinguish between technology-
based and water quality-based effluent limits, consider that a permittee is required to meet a 
numeric pollutant limit in their stormwater discharge.  A technology-based limit would be based 
on studies of effluent concentrations coming from that technology, while a water quality-based 
limit would be based on some assessment of the impact of the discharge on a nearby receiving 
water (with the applicable water quality standard being the most conservative choice). 

EPA is presently writing stormwater “effluent guidelines” for airport de-icing operations 
and construction/development activity, with an estimated final action date of December 2009. 

Permits Prior to 1990 

A limited number of individual stormwater permits (perhaps in the low thousands) were 
first issued prior to 1990, the period before EPA promulgated regulations specific to stormwater 
discharges, and before EPA first received the authority to issue general NPDES permits.  These 
individual NPDES permits for industrial stormwater discharges, like traditional individual 
wastewater NPDES permits, incorporate numerical effluent limits and they impose discharge 
monitoring requirements to demonstrate compliance.  These facilities were selected for 
permitting before 1990, presumably because of the risk they presented to causing or contributing 
to the exceedance of water quality standards. 

Do Permittees Have to Meet Water Quality Standards in their Effluent? 

It is unclear as to whether municipal, industrial, and construction stormwater discharges 
must meet water quality standards.  Furthermore, even if such discharges were required to meet 
water quality standards, the absence of monitoring found within the permits means that 
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66 Urban Stormwater Management in the United States 

enforcement of the requirement would be difficult at best.  Nonetheless, some sources suggest 
that, with the exception of Phase II MS4 discharges, EPA’s intent is that stormwater discharges 
comply with water quality standards, especially where a TMDL is in place. 

First, the EPA Office of General Counsel issued a memorandum in 1991 stating that 
municipal stormwater permits must require that MS4s reduce stormwater pollutant discharges to 
the maximum extent practicable and must also comply with water quality standards.  
Recognizing the complexity of stormwater, EPA’s 1996 Interim Permitting Approach for Water 
Quality-Based Effluent Limitations in Storm Water Permits (61 Fed. Reg. 43761) stated that 
stormwater permits should use SCMs in first-term stormwater permits and expanded or better-
tailored SCMs in subsequent term permits to provide for the attainment of water quality 
standards. However, where adequate information existed to develop more specific conditions or 
limitations to meet water quality standards, these conditions or limitations are to be incorporated 
into stormwater permits as necessary and appropriate.   

As permitting authorities began to develop TMDL waste load allocations to address 
impaired receiving waters, and waste load allocations were assigned to stormwater discharges, 
EPA issued a TMDL Stormwater Policy.  It stated that stormwater permits must include permit 
conditions consistent with the assumptions and requirements of available waste load allocations 
(EPA, 2002b). Since waste load allocations derive directly from water quality standards, this 
could be interpreted as saying that stormwater discharges must meet water quality standards.  
However, EPA expected that most water quality-based effluent limitations for NPDES-regulated 
stormwater discharges that implement TMDL waste load allocations would be expressed as 
SCMs, and that numeric limits would be used only in rare instances.  This is understandable, 
given that storm events are dynamic and variable and it would be expensive to monitor all storm 
events and discharge points, particularly for MS4s, to demonstrate compliance with a waste load 
allocation expressed as a numeric effluent limitation.  Effluent limitations expressed as SCMs 
appear to be the best interim approach to demonstrate compliance with TMDLs, provided that 
these SCMs are reasonably expected to satisfy the waste load allocation in the TMDL.  As part 
of the TMDL, the NPDES permit must also specify the monitoring necessary to determine 
compliance with effluent limitations.  Where effluent limits are specified as SCMs, the permit 
should specify the monitoring necessary to assess if the load reductions expected from SCM 
implementation are achieved (e.g., SCM performance data). 

Implementation of the Stormwater Program by States and Municipalities 

NPDES-delegated states and Indian Tribes generally utilize the CGP and the MSGP as 
model templates for adopting their respective general permits to regulate stormwater discharges 
associated with industrial activity, including construction, within their jurisdictions.  
Nevertheless, some variations exist.  For example, the California CGP requires sampling of 
stormwater at construction sites that discharge to surface waters that are listed as being impaired 
for sediment.  Connecticut’s MSGP regulates stormwater discharges associated with commercial 
activity, in addition to industrial activity.  With respect to the municipal permits, the variability 
with which the stormwater program is implemented reflects the flexibility inherent in the MEP 
standard. In the absence of a definite description of MEP or nationwide effluent guidelines 
issued by EPA, states and municipalities have not been very rigorous in determining what 
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67 The Challenge of Regulating Stormwater 

constitutes an adequate level of compliance. This self-defined compliance threshold has been 
translated into a wide range of efforts at program implementation. 

A number of MS4 programs have been leaders in some areas of program implementation.  
For example, Prince George’s County, Maryland, was a pioneer in implementing low impact 
development (LID) techniques.  Notable efforts have been made by states and municipalities in 
the Pacific Northwest, such as Oregon and Washington.  California and Florida also are in the 
forefront of implementing comprehensive and progressive stormwater programs. 

Greater implementation is evident in states that had state stormwater regulations in place 
prior to the advent of the national stormwater program (GAO, 2007).  Some states issued early 
MS4 permits (e.g., California, Florida, Washington, and Wisconsin) prior to the promulgation of 
the national stormwater program, while a number of MS4s (e.g., Austin, Texas,; Santa Monica, 
California; and Bellevue, Washington) were already implementing comprehensive stormwater 
management programs.  In addition, some MS4s conducted individual stormwater management 
activities, such as street-sweeping, household hazardous waste collection, construction site plan 
review, and inspections, prior to the national stormwater program.  These areas are more likely 
than areas without a stormwater program that predated the EPA program to be successfully 
meeting the requirements of the current program. 

One of the obvious differences is the level of interest and effort exercised by coastal 
communities or communities in close proximity to a water resource that have immediate access 
to the beneficial uses of those resources but also have an immediate view of the impacts of 
polluted runoff. That interest may contrast with the less active posture of upstream or further 
inland communities that may not be as sensitive and willing to implement more stringent 
stormwater programs.  A recent report has found that programs with more specific permit 
requirements generally result in more comprehensive and progressive stormwater management 
programs (TetraTech, 2006a).  The report concluded that permittees should be required to 
develop measurable goals based on the desired outcomes of the stormwater program.  
Furthermore, additional stormwater permit requirements can be expected as more TMDLs are 
developed and wasteload allocations must be translated into permit conditions. 

GAO Report on Current Status of Implementation 

In 2007, the GAO issued a report to determine the impact of EPA’s Stormwater Program 
on communities (GAO, 2007). Some of the relevant findings are that urban stormwater runoff 
continues to be a major contributor to the nation’s degraded waters and that stormwater program 
implementation has been slow for both Phase I and Phase II communities, with almost 11 percent 
of all communities not yet permitted as of fall 2006.  Litigation, among other reasons, delayed 
the issuance of some permits for years after the application deadlines.  As a result, almost all 
Phase II and some Phase I communities are still in the early stages of program implementation 
although deadlines for permit applications were years ago—16 years for Phase I and six years for 
Phase II. EPA has acknowledged that it does not currently have a system in place to measure the 
success of the Phase I program on a national scale (EPA, 2000b).  Therefore, it is reasonable to 
conclude that the level of implementation of the stormwater program ranges widely, from 
municipalities having completed a third-term permit (such as Los Angeles County MS4 permit) 
to municipalities not yet covered by a Phase II MS4 permit. 
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The GAO report also indicates that communities’ inconsistent reporting of activities 
makes it difficult to evaluate program implementation nationwide.  Based on the report’s 
findings it seems that little auditing activity has been performed to gauge the status of 
implementation and effectiveness in achieving water quality improvements.  Most often cited is 
the effort by EPA’s Region 9 and the State of California auditors that recently discovered, among 
other things, that some MS4s (1) had not developed stormwater management plans, (2) were not 
properly performing an adequate number of inspections to enforce their stormwater ordinances, 
and (3) were lax in implementing SCMs at publicly owned construction sites.  They also found 
that some MS4s were not adequately controlling stormwater runoff at municipally owned and 
operated facilities, such as maintenance yards. In response to these findings, EPA issued in 
January 2007 an MS4 Program Evaluation Guidance document (EPA, 2007b).   

In the absence of a nationwide perspective of the implementation of the stormwater 
program, it is hard to make a determination about the program’s success.  There are communities 
and states that seem to have made great strides in implementing progressive stormwater 
programs, but it also seems that overall many programs are still in the early stages of 
implementation, while a number of communities are still waiting to obtain coverage under the 
MS4 permits.  In addition, it appears that there is no national uniform system of tracking success 
or cost data. All these unknowns make it very difficult to formulate any definite statements 
about how successful the implementation of the program is on a national perspective. 

Committee Survey 

In order to get a better understanding of how the stormwater program is implemented by 
the states, during 2007 the committee conducted two surveys asking states about their monitoring 
requirements, compliance determination, and other facts for each program (municipal, industrial, 
and construction). For the larger survey, 18 states representing all ten EPA regions responded to 
the survey. Both surveys and all responses are found in Appendix C. 

As expected, the responding states reported that Phase I MS4s are required to sample 
their stormwater discharges for pollutants, although the frequency of sampling and the number of 
pollutants being sampled tended to vary.  No state reported requiring Phase II MS4s to sample 
stormwater discharges.  Monitoring requirements for industrial stormwater varied by state from 
none in Minnesota, Nebraska, and Maine to benchmark monitoring required under the MSGP in 
Virginia, New York, and Wyoming.  California, Connecticut, and Washington require all 
industrial facilities to monitor for select chemical pollutants.  Connecticut, additionally, requires 
sampling for aquatic toxicity.  Most of the responding states do not require construction sites to 
do much more than visual monitoring periodically and after rain events.  Georgia and 
Washington require construction sites to monitor for parameters such as turbidity and pH.  
California and Oregon require sampling when the discharge is to a waterbody impaired by 
sediment. 

As mentioned previously, Phase I MS4s (but not Phase II MS4s) are required to address 
industrial dischargers within their boundaries.  There was considerable variability regarding the 
survey questions of whether MS4s can conduct inspections of industrial facilities and what 
industries are considered high risk. In all of the responding states except Virginia, the 
responders think that MS4s have the authority to inspect industries within their boundaries, 
although the extent to which this is done is not clear and, in the committee’s experience, is quite 
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rare. Many of the responding states have not identified “high-risk” facilities and targeted them 
for compliance scrutiny, although certain categories were felt to be problematic by the state 
employee responding to the survey, such as metal foundries, auto salvage yards, metal recyclers, 
cement plants, and saw mills.  In California and Washington, however, some of the Phase I MS4 
permits have identified high-risk facilities for the municipal permittee to inspect. 

Georgia, Maine, Minnesota, Nevada, New York, Vermont, and Washington have State 
Guidance Manuals for MS4 implementation, while in California a coalition of municipalities and 
the California Department of Transportation have developed MS4 guidance manuals.  The rest of 
the responding states rely on general guidance provided by the EPA.  State guidance manuals for 
the implementation of the industrial stormwater program were less common than guidance 
manuals for construction activity, with only California and Washington having such guidance 
manuals.  In contrast, except for Nebraska and Oklahoma, statewide guidance manuals for 
erosion and sediment control were available.  This may have resulted from the fact that many 
states had laws in place that required erosion and sediment control practices during land 
development, timber harvesting, and agricultural farming that predated the EPA stormwater 
regulations. 

In an attempt to determine the level of oversight that a state provides for industrial and 
construction operations, the survey asked whether and to whom stormwater pollution prevention 
plans (SWPPPs) are submitted.  Most of the responding states require the stormwater pollution 
prevention plans that industrial facilities prepare to be retained at the facility and produced when 
requested by the state. Only Oregon, Vermont, Washington, and Hawaii required industrial 
SWPPPs to be submitted to the state when seeking coverage under the MSGP.  The practice for 
the submittal of construction SWPPPs was similar, except that some states required that SWPPPs 
for large construction projects be submitted to the state. 

Compliance with the MS4 permit in the responding States is mainly determined through 
the evaluation of annual reports and program audits, although no indication was given of the 
frequency of audits. Regulators in Maine have monthly meetings with municipalities.  The 
responding states evaluate compliance with the MSGP by reviewing annual monitoring reports 
and conducting inspections of industrial facilities.  Connecticut characterized its industrial 
inspections as “regular,” Maine inspects industrial facilities twice per five-year permit cycle, 
while Vermont performs visual inspections four times a year.  No other responding states 
specified the frequency of inspections. Inspections and reviews of the SWPPPs constitute the 
main ways for responding states to determine the compliance of sites and facilities covered under 
the CGP. 

With respect to the extent of actual compliance, few states have such information, partly 
because it has not routinely been collected and analyzed.  West Virginia has found that, of the 
871 permitted industrial facilities in the state, 576 were delinquent in submitting the results of 
their benchmark monitoring.  Several case studies of compliance rates for municipal, industrial, 
and construction sites in Southern California are presented in Box 2-4.  The data suggest that 
compliance in all three groups is poor, particularly for industrial sites.  This may be partly 
explained by the preponderance of small businesses covered by the MSGP, whose operators may 
have financial difficulty in committing funds to SCMs, or lack a recognition and knowledge of 
the stormwater program and its requirements. 
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BOX 2-4 
Compliance with Stormwater Permits in Southern California 

Construction General Permits 

In order to determine the compliance of construction sites with the general stormwater permit, 
data were collected and analyzed from three sources: (1) an audit performed in June 2004 of the 
development construction program of five cities that are permittees in the Los Angeles County MS4 
permit (about 44 sites), (2) an audit performed in February 2002 of the development construction program 
(among others) of five Ventura County MS4 permittees (about 32 sites), and (3) a review and inspection 
of 24 large construction sites (50 acres or greater of disturbed land).  These sites accounted for about 5 
percent of all construction sites in the region at the time, and they represent both small and large 
construction sites.  The most common violations on construction sites were paper violations, such as 
incomplete SWPPPs and a lack of record keeping.  Forty (40) percent of the sites had some type of paper 
deficiency.  A close second is the absence of erosion and/or sediment control, observed on 30 percent of 
the sites. SOURCE: TetraTech (2002, 2006b,c). 

Industrial Multi-Sector General Permit 

For industrial sites, information was obtained from the following sources: (1) a review of SCM 
inspections performed in February 2005 which consisted of 38 sites in the transportation sector; (2) a 
review of inspections and non-filer identification information in the plastics sector performed in 2007, 
which consisted of about 100 permitted sites among a large number of non-filer sites; and (3) a review of 
13 area airport inspections and 55 port tenant inspections at the ports of Los Angeles and Long Beach.  
The sites are about 6 percent of the total number of permittees covered by California’s MSGP and 
represent some of the major regulated industrial sectors.  The most common violations observed at 
industrial sites were the lack of implementation of SCMs such as overhead cover, secondary containment 
and/or spill control.  Sixty (60) percent of the sites had poor housekeeping problems.  This was followed 
by incomplete stormwater pollution prevention plans (40 percent).  (SOURCE: E. Solomon, California 
EPA, Los Angeles Regional Water Board, personal communication, 2008). 

In another study, the California Water Boards with the assistance of an EPA contractor conducted 
inspections of 1,848 industrial stormwater permittees (21 percent of permitted facilities) between 2001 
and 2005 (TetraTech, 2006d).  Seventy-one (71) percent of the industrial facilities inspected were not in 
compliance with the MSGP and 18 percent were identified as a threat to water quality.  Fifty-six (56) 
percent of facilities that collected one or more water quality samples reported an exceedance of a 
benchmark. Facility follow-up inspections indicated that field presence of the California Water Boards 
inspectors improved facility compliance with the MSGP.   

Municipal Permits 

An audit similar to the TetraTech study described above was conducted for 84 Phase I and 
Phase II MS4s in California during the same period (TetraTech, 2006e).  The audits found that municipal 
maintenance facilities were often deficient in implementing SCMs, MS4 permittees did not obtain 
adequate legal authority to implement the program, they were not inspecting industrial facilities and 
construction sites or were inspecting them inadequately, and they were unable to evaluate program 
effectiveness in improving water quality.  Overall, the audits found that programs with more specific permit 
requirements generally resulted in more comprehensive and progressive stormwater management 
programs.  For example, the Los Angeles or San Diego MS4 permits enumerate in detail the permit tasks 
such as the frequency of inspection, the types of facilities, and the SCMs to be inspected that permittees 
must perform in implementing their stormwater program.  The auditors concluded that the specificity of 
the provisions enabled the permitting authorities to enforce the MS4 permits and improve the quality of 
MS4 discharges. 

continues next page 
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71 The Challenge of Regulating Stormwater 

Box 2-4 Continued 

Compliance with Industrial Permits within MS4s 

The EPA and the California EPA Los Angeles Regional Water Board conducted a limited audit of 
the inspection program requirements of the Los Angeles County MS4 Permit and the City of Long Beach 
MS4 Permit in conjunction with industrial facilities covered under the MSGP within the Ports of Los 
Angeles and Long Beach (EPA, 2007c).  The Port of Long Beach is covered under a single NOI for its 53 
tenant facilities that discharge stormwater associated with industrial activity, while 137 industrial facilities 
within the Port of Los Angeles file independent NOIs.  At the Port of Los Angeles, of the 23 facilities that 
were inspected, 30 percent were judged to pose a significant threat to water quality, 43 percent were 
determined to have some violations with regard to implementation of SCMs or paperwork requirements, 
and 26 percent appeared to be in compliance with the MSGP.  At the Port of Long Beach, of the 21 
tenant facilities that were inspected, 14 percent were judged to pose a significant threat to water quality, 
52 percent were determined to have some deficiencies with regard to implementation of SCMs or 
paperwork requirements, and 33 percent appeared to be in full compliance with general permit 
requirements.  The Port of Long Beach had a more comprehensive stormwater monitoring program which 
indicated that several pollutant parameters were above EPA benchmark values.  Communication 
between the MS4 departments and the ports in both programs appeared deficient.  The EPA issued 20 
compliance orders for violations of the MSGP, but it did not pursue any action against the MS4s 
overseeing the industries because it was outside the scope of the EPA audit. 

Another aspect of compliance is the extent to which industrial facilities have identified 
themselves and applied for coverage under the state MSGP.  Six states responded to the 
committee’s survey about that topic; only two of the six (California and Vermont) have made 
efforts to determine the numbers of non-filers of an NOI to be covered by the MSGP.  In both 
cases, the efforts, which involved mailings, telephone calls, and file review, found that the 
number of non-filing facilities that should be subject to the MSGP was substantial (see Box 2-5 
for California’s data). Duke and Augustenborg (2006) studied this level of compliance (whether 
industries are filing an NOI for permit coverage) and found incomplete compliance that is 
variable among states and urbanized areas.  Texas and Oklahoma had higher levels of permit 
coverage than California or Florida. 

LOCAL CODES AND ORDINANCES THAT 

AFFECT STORMWATER MANAGEMENT
 

Zoning and building standards, codes, and ordinances have been the basis for city 
building in the United States for almost a century.  They define how to build to protect the 
health, safety, and welfare of the public, and to establish a predictable, although often lengthy 
and cumbersome, process for ensuring that built improvements become a well-integrated part of 
the larger urban environment.  Review processes can be as simple as a walk-through in a local 
building department for a minor house remodeling project.  In other cases, extended rezoning 
processes for larger projects can require several years of planning; multiple public meetings; 
multiple reviews by city, state, and federal agencies; and specialized studies to determine 
impacts on the natural environment and water, sewer, and transportation systems.   

PREPUBLICATION 


0044127



  

 

 

 

 

 

 

 
 
 

 

72 Urban Stormwater Management in the United States 

BOX 2-5 
Searching for Non-Filers Under the Industrial MSGP in Southern California 

The California Water Boards conducted an industrial non-filer identification study between 1995 
and 1998 (CA SWB, 1999).  The study had three components: (1) to develop a mechanism to identify 
facilities subject to the industrial stormwater general permit that had not filed an NOI, which involved a 
comparison of commercially available and agency databases with that maintained by the California Water 
Boards; (2) to communicate with operators of these facilities to inform them of their responsibility to 
comply, which was done using post-mail, telephone calls, and filed verification; and (3) to refer responses 
to the communication efforts to the Water Boards for any appropriate follow-up. 

About 9 percent of the potential non-filers submitted an NOI after the initial mail contact.  About 
52 percent of facilities indicated that they were exempt.  About 37 percent failed to respond and 16 
percent of mailed packages were returned unopened.  A follow-up on facilities that claimed they were 
exempt indicated that 16 percent of them indeed needed to comply.  Similarly 33 percent of facilities that 
failed to respond were determined as needing to file NOIs.  The study suggested that only half of facilities 
considered heavy industrial had filed NOIs through the first five years of the program (Duke and Shaver, 
1999). 

The California EPA Los Angeles Regional Water Board and the City of Los Angeles conducted a 
study in the City of Los Angeles between January 1998 and June 2000 to identify non-filers and evaluate 
compliance by door-to-door visits in industrially zoned areas of the city (Swamikannu et al., 2001).  The 
field investigations covered industrial zones totaling about 4.2 square miles, or about 22 percent of the 
area in the City of Los Angeles zoned for industrial land use.  A total of 1,103 of suspected non-filer 
facilities were subject to detailed on-site facility investigation.  Ninety-three (93) were determined to have 
already have submitted NOIs, and 436 were determined not to be subject to the industrial stormwater 
general permit.  The site visits identified 223 potential non-filers, or industrial facilities where site-visit 
evidence suggested the facilities probably needed to comply with relevant regulations but that had not 
filed NOIs or recognized their duty to comply at the time of the visit.  Of the facilities identified as potential 
non-filers, 202 were identified during detailed on-site investigations, or 18 percent of facilities inspected 
with that methodology; and 21 were identified during the less-detailed non-filer assessment visits, or 6 
percent of the 379 facilities inspected with that methodology.  In total, 295 of the 1,103 facilities visited 
under the project (about 27 percent) were known or suspected to be required to file NOIs under the 
permit, including 93 facilities that had previously filed NOIs and 202 facilities identified as probably 
required to file NOIs based on visual evidence of industrial activities exposed to stormwater.  Thus, prior 
to the project, only 31 percent of all facilities in the project area needing to comply had submitted an NOI. 

There is an overlapping and conflicting maze of codes, regulations, ordinances, and 
standards that have a profound influence on the ability to implement stormwater control 
measures, although they can be loosely categorized into three areas.  Land-use zoning is the first 
type of control. Zoning, which was developed in response to unsanitary and unhealthy living 
conditions in 19th-century cities, prescribes permitted land uses, building heights, setbacks, and 
the arrangement of different types of land uses on a given site.  Zoning often requires 
improvements that enhance the aesthetic and functional qualities of communities.  For example, 
ordinances prescribing landscaping, minimum parking requirements, paving types, and related 
requirements have been developed to improve the livability of cities.  These ordinances have a 
significant impact on both how stormwater affects waterbodies and on attempts to mitigate its 
impacts. 

The second category involves the design and construction of buildings.  National and 
international building codes and standards, such as the International Building Code, and Uniform 
Plumbing, Electrical, and Fire Codes, for example, allow local governments to establish 
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73 The Challenge of Regulating Stormwater 

minimum requirements for building construction.  Because these controls primarily affect 
building construction, they have less effect on stormwater discharges than zoning.  

The third category includes engineering and infrastructure standards and practices that 
govern the design and maintenance of the public realm—streets, roads, utilities rights-of-way, 
and urban waterways. Roadway design standards and emergency access requirements have 
resulted in contemporary cities that are 30 percent or more pavement, just to accommodate the 
movement and storage of vehicles in the public right-of-way.  The standards for the construction 
of deep utilities—water and sewer lines that are typically located underneath streets—are often 
the reason that streets are wider than necessary to safely carry traffic. 

Over time, these codes, standards, and practices have become more complex, and they 
may no longer support the latest innovations in planning practices. The past 10 to 20 years have 
seen a number of innovations in zoning and related building standards.  Mixed-use, mixed-
density communities that incorporate traditional patterns of community development (often 
described as “New Urbanism”), low impact development (LID), and transit-oriented 
development are examples of building patterns that challenge traditional zoning and city design 
standards. With the exception of LID, proposed new patterns of development and regulations 
connected with their implementation rarely incorporate specific guidelines for innovations in 
stormwater management, other than to have general references to environmental responsibility, 
ecological restoration, and natural area protection.  

The following sections describe in more detail the codes, ordinances, and standards that 
affect stormwater and our ability to control it, and alternative approaches to developing new 
standards and practices that support and encourage effective stormwater management. 

Zoning 

The primary, traditional purpose of zoning has been to segregate land uses thought to be 
incompatible.  In practice, zoning is used as a permitting system to prevent new development 
from harming existing residents or businesses.  Zoning is commonly controlled by local 
governments such as counties or cities, though the specifics of the zoning regime are determined 
primarily by state planning laws (see Box 2-6 for a discussion of land use acts in Oregon and 
Washington). 

Zoning involves regulation of the kinds of activities that will be acceptable on particular 
lots (such as open space, residential, agricultural, commercial or industrial), the densities at 
which those activities can be performed (from low-density housing such as single-family homes 
to high-density housing such as high-rise apartment buildings), the height of buildings, the 
amount of space structures may occupy, the location of a building on the lot (setbacks), the 
proportions of the types of space on a lot (for example, how much landscaped space and how 
much paved space), and how much parking must be provided.  Thus, zoning can have a 
significant impact on the amount of impervious area in a development and on what constitutes 
allowable stormwater management. 

As an example, local parking ordinances are often found within zoning that govern the 
size, number, and surface material of parking spaces, as well as the overall geometry of the 
parking lot as a whole. The parking demand requirements are tied to particular land uses and  
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Box 2-6 
Growth Management in the Pacific Northwest 

In Oregon, the 1973 Legislative Assembly enacted the Oregon Land Use Act, which recognized 
that the uncoordinated use of lands threatens orderly development of the environment, the health, safety, 
order, convenience, prosperity and welfare of the people of Oregon.  The state required all of Oregon’s 
214 cities and 36 counties to adopt comprehensive plans and land-use regulations.  It specified planning 
concerns that had to be addressed, set statewide standards that local plans and ordinances had to meet, 
and established a review process to ensure that those standards were met.  Aims of the program are to 
conserve farm land, forest land, coastal resources, and other important natural resources; encourage-
efficient development; coordinate the planning activities of local governments and state and federal 
agencies; enhance the state’s economy; and reduce the public costs that result from poorly planned 
development.  Setting urban growth boundaries is a major mechanism for implementing the act. 

The Washington State Legislature followed in 1990 with the Growth Management Act (GMA), 
adopted on grounds similar to Oregon’s act.  The GMA requires state and local governments to manage 
Washington’s growth by identifying and protecting critical areas and natural resource lands, designating 
urban growth areas, preparing comprehensive plans, and implementing them through capital investments 
and development regulations.  Similar again to Oregon, rather than centralize planning and decision-
making at the state level, the GMA established state goals, set deadlines for compliance, offered direction 
on how to prepare local comprehensive plans and regulations, and set forth requirements for early and 
continuous public participation.  Urban growth areas (UGAs) are those areas, designated by counties 
pursuant to the GMA, “within which urban growth shall be encouraged and outside of which growth can 
occur only if it is not urban in nature.”  Within these UGAs, growth is encouraged and supported with 
adequate facilities.  Areas outside of the UGAs are reserved for primarily rural and resource uses.  Urban 
growth areas are to be based on population forecasts made by counties, which are required to have a 20-
year supply of land for future residential development inside the boundary—a time frame also pertaining 
in the Oregon system.  In both states urban growth boundaries are reconsidered and sometimes adjusted 
to meet this criterion. 

It is important to note that the growth management efforts in the two states have no direct 
relationship to stormwater management.  Rather, the laws control development density, which has 
implications for how stormwater should be managed (see discussion in Chapter 5).  The local jurisdictions 
in Washington have reacted in different ways to link growth management and stormwater management.  
For example, the King County, Washington, stormwater code requires drainage review to evaluate and 
deal with stormwater impacts for development that adds 2,000 square feet or more of impervious surface 
or clears more than 7,000 square feet.  For rural residential lots outside the UGA, the impervious 
threshold is reduced to 500 square feet. 

Sources: 
http://bluebook.state.or.us/state/executive/Land_Conservation/land_conservation_history.htm 
http://www.oregonmetro.gov/index.cfm/go/by.web/id=277 
http://www.gmhb.wa.gov/gma/ and http://www.mrsc.org/Subjects/Planning/compfaqs.aspx 

zoning categories, and can create needless impervious cover.  Most local parking codes are 
overly generous and have few, if any, provisions to treat stormwater at the source (Wells, 1995).  
For example, in a co-housing project under construction in Fresno, California, current city codes 
require 27-foot-long parking spaces.  The developer, in an effort to reduce construction costs, 
requested that the length of spaces be reduced to 24 feet.  The city agreed to the smaller spaces if 
the developer would sign an indemnity clause guaranteeing that the local government would not 
be sued in case of an accident (Wenz, 2008).  

Similarly, landscaping ordinances apply to certain commercial and institutional zoning 
categories and specify that a fixed percentage of site area be devoted to landscaping, screening, 
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75 The Challenge of Regulating Stormwater 

or similar setbacks.  These codes may require as much as 5 to 10 percent of the site area to be 
landscaped, but seldom reference opportunities to capture and store runoff at the source, despite 
the fact that the area devoted to landscaping is often large enough to meet some or all of their 
stormwater treatment needs. 

Zoning codes have evolved over the years as urban planning theory has changed, legal 
constraints have fluctuated, and political priorities have shifted.  The various approaches to 
zoning can be divided into four broad categories: Euclidean, performance, planned unit 
development, and form-based. 

Euclidean Zoning 

Named for the type of zoning code adopted in the town of Euclid, Ohio, Euclidean 
zoning codes are by far the most prevalent in the United States, used extensively in small towns 
and large cities alike.  Euclidean zoning is characterized by the segregation of land uses into 
specified geographic districts and dimensional standards stipulating limitations on the magnitude 
of development activity that is allowed to take place on lots within each type of district.  Typical 
land-use districts in Euclidean zoning are residential (single- or multi-family), commercial, and 
industrial. Uses within each district are usually heavily prescribed to exclude other types of uses 
(for example, residential districts typically disallow commercial or industrial uses).  Some 
“accessory” or “conditional” uses may be allowed in order to accommodate the needs of the 
primary uses.  Dimensional standards apply to any structures built on lots within each zoning 
district and typically take the form of setbacks, height limits, minimum lot sizes, lot coverage 
limits, and other limitations on the building envelope. 

Although traditional Euclidean zoning does not include any significant requirements for 
stormwater drainage, there is no reason that it could not.  Modern Euclidean ordinances include a 
broad list of “development standards” that address topics like signage, lighting, steep slopes, and 
other topics, and that list could be expanded to included stormwater standards for private 
development. 

Euclidean zoning is used almost universally across the country (with rare exceptions) 
because of its relative effectiveness, ease of implementation (one set of explicit, prescriptive 
rules), long-established legal precedent, and familiarity to planners and design professionals.  
However, Euclidean zoning has received heavy criticism for its unnecessary separation of land 
uses, its lack of flexibility, and its institutionalization of now-outdated planning theory.  . In 
response, variances and other methods have been used to modify Euclidean zoning so that it is 
better adapted to localized conditions and existing patterns of development.  The sections below 
briefly describe a range of innovations in local zoning regulations that have potential for 
incorporating stormwater controls into existing regulations. 

Incentive Zoning.  Incentive zoning systems are typically an add-on to Euclidean zoning 
systems.  First implemented in Chicago and New York City in 1961, incentive zoning is intended 
to provide a reward-based system to encourage development that meets established urban 
development goals.  Typically, a base level of prescriptive limitations on development will be 
established and an extensive list of incentive criteria with an associated reward scale will be 
established for developers to adopt at their discretion.  Common examples include floor-area-
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ratio bonuses for affordable housing provided on-site and height-limit bonuses for the inclusion 
of public amenities on-site. 

With incentive zoning, developers are awarded additional development capacity in 
exchange for a public benefit, such as a provision for low- or moderate-income housing, or an 
amenity, such as additional open space.  Incentive zoning is often used in more highly urbanized 
areas. Consideration for water quality treatment and innovative SCMs fits well within the 
incentive zoning model.  For example, redevelopment sites in urbanized areas are often required 
to incorporate stormwater control measures into developments to minimize impacts on aging, 
undersized stormwater systems in that area, and to meet new water quality requirements.  An 
incentive could be to allow greater building height, and therefore higher density, than under 
existing zoning, freeing up land area for SCMs that could also serve as a passive park area.  
Another example would be to allow a higher density on the site and to require not an on-site 
system but a cash payment to the governing entity to provide for consolidated stormwater 
management and treatment.  Off-site consolidated systems, discussed more extensively in 
Chapter 5, may require creation of a localized maintenance district or an increase in stormwater 
maintenance fees to offset long-term maintenance costs.   

Incentive zoning could be used to preserve natural areas or stream corridors as part of a 
watershed enhancement strategy.  For example, transferrable development rights (TDR) could be 
used in the context of the urban or semi-urban interface with rural lands.  Many of the formal 
TDR programs in Colorado (such as Fruita/Mesa County and Aspen/Pitkin) involve cities or 
counties seeking to preserve sensitive areas in the county, or outlying areas of the city, including 
the floodplain, in exchange for urban-level density on a more appropriate site (David D. Smith, 
Garfield & Hecht P.C., personal communication, 2008). 

Incentive zoning allows for a high degree of flexibility, but it can be complex to 
administer.  The more a proposed development takes advantage of incentive criteria, the more 
closely it has to be reviewed on a discretionary basis.  The initial creation of the incentive 
structure can also be challenging and often requires extensive ongoing revision to maintain 
balance between incentive magnitude and value given to developers. 

Performance Zoning 

Performance zoning uses performance-based or goal-oriented criteria to establish review 
parameters for proposed development projects in any area of a municipality.  At its heart, 
performance zoning deemphasizes the specific land uses, minimum setbacks, and maximum 
heights applicable to a development site and instead requires that the development meet certain 
performance standards (usually related to noise, glare, traffic generation, or visibility).  
Performance zoning sometimes utilizes a “points-based” system whereby a property developer 
can apply credits toward meeting established zoning goals through selecting from a menu of 
compliance options (some examples include mitigation of environmental impacts, providing 
public amenities, and building affordable housing units).  Additional discretionary criteria may 
also be established as part of the review process. 

The appeal of performance zoning lies in its high level of flexibility, rationality, 
transparency, and accountability.  Because performance zoning is grounded in specific and in 
many cases quantifiable goals, it better accommodates market principles and private property 
rights with environmental protection.  However, performance zoning can be extremely difficult 
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77 The Challenge of Regulating Stormwater 

to implement and can require a high level of discretionary activity on the part of the supervising 
authority. City staff must often be trained to use specialized equipment to measure the 
performance of the development, and sometimes those impacts cannot be measured until the 
building is completed and the activity operating, by which time it may be difficult and expensive 
to modify a building that turns out not to meet the required performance standards.  Because 
stormwater performance is measurable (especially the amounts of water retained/detained and 
rates and amounts of water discharge), stormwater regulations could be integrated into a 
performance zoning system.  As with other topics, however, it might be time-consuming or 
require special equipment to measure compliance (particularly before the building is built). 

Planned Unit Development (Including Cluster Development and Conservation Design) 

A planned unit development (PUD) is generally a large area of land under unified control 
that is planned and developed as a whole through a single development operation or series of 
development phases, in accord with a master plan.  In California, these are known as Specific 
Plans. More specialized forms of PUDs include clustered subdivisions where density limitations 
apply to the development site as a whole but provide flexibility in the lot size, setback, and other 
standards that apply to individual house lots.  These PUDs provide considerable flexibility in 
locating building sites and associated roads and utilities, allowing them to be concentrated in 
parts of the site, with the remaining land use for agriculture, recreation, preservation of sensitive 
areas, or other open-space purposes. 

PUDs are typically, although not exclusively, found in new development areas and have 
significant open space and park areas that are often 25 percent or more of the total land area.  
This large amount of open space provides considerable opportunity for the use of consolidated, 
multifunctional stormwater controls. 

Form-Based Zoning 

Form-based zoning relies on rules applied to development sites according to both 
prescriptive and potentially discretionary criteria.  These criteria are typically dependent on lot 
size, location, proximity, and other various site- and use-specific characteristics.  Form-based 
codes offer considerably more flexibility in building uses than do Euclidean codes, but, as they 
are comparatively new, may be more challenging to create.  When form-based codes do not 
contain appropriate illustrations and diagrams, they are criticized as being difficult to interpret. 

One example of a recently adopted code with form-based features is the Land 
Development Code adopted by Louisville, Kentucky, in 2003.  This zoning code creates “form 
districts” for Louisville Metro. Each form district intends to recognize that some areas of the 
city are more suburban in nature, while others are more urban.  Building setbacks, heights, and 
design features vary according to the form district.  As an example, in a “traditional 
neighborhood” form district, a maximum setback might be 15 feet from the property line, while 
in a suburban “neighborhood” there may be no maximum setback.  Narrower setbacks allow 
increased density, requiring less land area for the same number of housing units and resulting in 
a smaller development footprint. 
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78 Urban Stormwater Management in the United States 

In rural and suburban areas, form-based codes can often reinforce the “open” character of 
development by preserving open site areas, which could be used for on-site stormwater 
management.  In denser, urban areas, however, some form-based ordinances favor shorter, more 
pedestrian-scale buildings that cover more of the site than taller buildings of the same square 
footage, on the basis that keeping activity closer to the ground and enclosing street frontages 
results in a better pedestrian environment and urban form.  One result of this preference is that 
there may be less of the site left potentially available for on-site stormwater detention or 
infiltration. Integrating stormwater management considerations into form-based codes may 
require a cash payment system where the developer contributes to financing of a district or 
regional stormwater treatment facility because on-site solutions are not available. 

Building Codes 

Building codes define minimum standards for the construction of virtually all types and 
scales of structures. With a few exceptions, building codes have limited direct impact on 
stormwater management.  The main example is where structural and geotechnical design 
standards, which stem from the need to protect buildings and infrastructure from water damage, 
discourage or prohibit the potential infiltration of water adjacent to building foundations.  Such 
standards can make it difficult to use landscape-based SCMs, such as porous pavement, 
bioinfiltration, and extended detention.  There is a need to examine and redefine structural and 
geotechnical “standards of care” that ensure the structural integrity of buildings and other 
infrastructure like buried utilities, in order for landscaped areas adjacent to structures to be 
utilized more effectively for SCMs.  For example, a developer building a mixed-use, medium-
density infill development in Denver intended to incorporate innovative approaches to 
stormwater management by infiltrating stormwater in a number of areas around the site.  The 
standard of care for the geotechnical design of building foundations typically requires that 
positive drainage be maintained a minimum of 5 feet from the building edge.  The geotechnical 
engineer required, when informed that water might be infiltrated in the area of the building and 
without further study, that the minimum distance to an infiltration area must be at least to 20 feet 
from the building, greatly limiting the potential for using the building landscape areas as SCMs.  
The City of Los Angeles is in the process of updating its Building Code, but it is not clear if it 
will be sufficiently comprehensive to address the use of some LID practices, such as on-site 
infiltration. The 2002 Building Code now in effect is written to require the builder to convey 
water away from the building using concrete or some other “non-erosive device.” 

Engineering and Infrastructure Standards and Practices 

Engineering standards and practices for public rights-of-way complement building and 
zoning codes which control development on private property.  Engineering standards and 
practices typically describe requirements for public utilities such as stormwater and wastewater, 
roadways, and related basic services.  For example, there are standards for parking and roadway 
design that typically describe the specific type of roadway and parking surfacing requirements.  
Regulations and standards often require minimum gradients for surface drainage, site grading, 
and drainage pipe size, all of which play an important role in how stormwater is transported.  
There are also often landscape planting requirements, including the requirement to mound 
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79 The Challenge of Regulating Stormwater 

landscape areas to screen cars, which can preclude the opportunity to incorporate SCMs into 
landscape areas. 

Unless right-of-way improvements are constructed as part of the subdivision process by 
private developers, improvements in the right-of-way are typically provided for by city 
government and public agencies.  Because engineering standards are often based on decades of 
refinement and have evolved regionally and nationally, they are difficult to change.  For 
example, street widths are determined more by the ability to maneuver emergency equipment 
and to accommodate water and sewer easements than the need for adequate lane widths for 
vehicles. Street lane-width requirements might be as narrow as 11 feet for each travel lane, 
resulting in a street width of 22 to 24 feet.  This could accommodate emergency vehicle access, 
which typically can require a minimum of 20 feet of unobstructed street.  However, because 
most streets also include potable water distribution lines and easement requirements for the lines, 
which are a minimum of 30 feet in width, this results in a minimum roadway width of 30 feet.  

Local drainage codes govern the disposal of stormwater and essentially dictate the nature 
and capacity of the stormwater infrastructure from the roof to the floodplain.  Like many codes, 
they were developed over time to address problems such as basement flooding, nuisance 
drainage problems, maintenance of floodplain boundaries, and protection of infrastructure such 
as bridges and sewers from storm damage.  Local drainage codes, many of which predate the 
EPA’s stormwater program, often involve peak discharge control requirements for a series of 
design storm events ranging from the 2-year storm up to the 100-year event.  Traditional 
drainage codes can often conflict with effective approaches to reducing runoff volume or 
removing pollutants from stormwater.  Examples of such codes include requirements for positive 
drainage, directly connected roof leaders, curbs and gutters, lined channels, storm-drain inlets, 
and large-diameter storm-drain pipes discharging to a downstream detention or flood control 
basins. 

Often, standards have been tested through legal precedent, and case law has developed 
around certain standards of care, which can further deter innovation.  Changes in design 
standards could result in unknown legal exposure and liability.  Specific types of equipment, 
maintenance protocols and procedures, and extensive training further discourage changes in 
established standards and procedures. 

Innovations in Codes and Regulations to Promote Better Stormwater Management 

A number of innovations have been developed in the previously described zoning, 
building codes, and infrastructure and engineering standards that make them more amenable to 
stormwater management.  These are described in detail below. 

Separate Ordinances for New and Infill Development 

Redevelopment of existing urban areas is almost universally more difficult and expensive 
than Greenfield development because of the deconstruction costs of the former, higher costs of 
designing around existing infrastructure, upgrading existing infrastructure, and higher costs and 
risks associated with assuming liability of pre-existing problems (contamination, etc).  
Redevelopment often occurs in areas of medium to high levels of impervious surface (e.g., 
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80 Urban Stormwater Management in the United States 

downtown areas). Such severely space-limited areas with high land costs drive up stormwater 
management costs.  Consequently, holding developers of such areas to the same stormwater 
standard as for Greenfield developments creates a financial disincentive for redevelopment.  
Without careful application, stormwater requirements may discourage needed redevelopment in 
existing urban areas.  This would be unfortunate because redevelopment can take pressure off of 
the development of lands at the urban fringe, it can accommodate growth without introducing 
new impervious surfaces, and it can bring improvements in stormwater management to areas that 
had previously had none. 

Stormwater planning can include the development of separate ordinances for infill and 
new developments.  Wisconsin has administrative rules that establish specific requirements for 
stormwater management based on whether the site is new development, redevelopment, or infill.  
Requirements for new development include reducing total suspended solids (TSS) by 80 percent, 
maintaining the pre-development peak discharge for the 2-year, 24-hour storm, infiltrating 90 
percent of the pre-development infiltration volume for residential areas, and infiltrating 60 
percent of the pre-development infiltration volume for non-residential areas.  Redevelopment 
varies from new development only in that the TSS requirement is less at 40 percent reduction.  
Requirements for existing developed areas in incorporated cities, villages, and towns do not 
include peak flow reduction or infiltration performance standards, but the municipalities must 
achieve a 40 percent reduction in their TSS load by 2013.  Other requirements unique to 
developed areas include public education activities, proper application of nutrients on 
municipality property, and elimination of illicit discharges 
(www.dnr.state.wi.us/org/water/wm/nps/stormwater/post-constr/).  Chapter 5 makes 
recommendations for the specific types of SCMs that should be used for new, low-density 
residential development as opposed to redevelopment of existing urban and industrial areas. 

Integrated Stormwater Management and Growth Policies 

In the city of San Jose, California, an approach was taken to link water quality and 
development policies that emphasized higher density in-fill development and performance-based 
approaches to achieving water quality goals. The city’s approach encourages stormwater 
practices such as minimizing impervious surface and incorporating swales as the preferred means 
of conveyance and treatment.  In urbanized areas, the policy then goes on to define criteria to 
determine the practicability of meeting numeric sizing requirements for stormwater control 
measures, and identifies Equivalent Alternative Compliance Measures for cases where on-site 
controls are impractical.  Equivalent Measures can include regional stormwater treatment and 
other specific projects that “count” as SCMs, including certain affordable and senior housing 
projects, significant redevelopment within the urban core, and Brownfield projects.  This is 
similar to in lieu fee programs that are sometimes implemented by municipalities to provide 
additional regulated parties with compliance options (see discussion in Chapter 6). 

This approach is a breakthrough in terms of measuring environmental performance, 
which is now focused only on what happens within the boundaries of a site for a project.  This 
myopic view tends to allow many environmentally unfriendly projects that encourage sprawl and 
expand the city’s boundaries to qualify as “low impact,” while more intense projects on a small 
footprint appear to have a much higher impact because they cover so much of the site.  San Jose 
brought several other layers of review, including location in the watershed (close to other uses or 
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81 The Challenge of Regulating Stormwater 

not) as a means of estimating performance.  A PowerPoint presentation describing their approach 
in greater detail is linked here (http://www.cmcgc.com/media/handouts/260126/THR-PDF/040-
Ketchum.PDF, Lisa Nisenson, Nisenson Consulting, LLC, personal communication, May 8, 
2007). 

Unified Development Codes 

A unified development code (UDC) consolidates development-related regulations into a 
single code that represents a more consistent, logical, integrated, and efficient means of 
controlling development.  UDCs integrate zoning and subdivision regulations, simplifying 
development controls that are often conflicting, confusing, and that require multiple layers of 
review and administration.  UDC development standards may include circulation standards that 
address how vehicles and pedestrians move, including provision for adequate emergency access.  
Utility standards are described for water distribution and sewage collection, and necessary utility 
easements are prescribed.  Because of the integrated nature of the code, efficiencies in 
requirements for right-of-way can reduce street widths or the reduction in setbacks, for example, 
resulting in more compact development. 

Design Review Incentives to Speed Permitting 

A number of incentives have been put in place to promote innovative stormwater control 
measures in cities such as Portland and Chicago, where environmental concerns have been 
identified as a key goal for development and redevelopment.  Practices such as the waiver or 
reduction of development fees, preferential treatment and review and approval of innovative 
plans, reduction in stormwater fees, and related incentives encourage the use of innovative 
stormwater practices.  In Chicago, the Green Permit Program initiated in April 2005 has proven 
attractive to many developers as it speeds up the permitting process.  Under the Green Permit 
Program, a green building adviser reviews design plans under an aggressive schedule long before 
a permit application is submitted.  There is one point of contact with intimate knowledge about 
the project to help speed up the permit process.  Projects going through the Green Permit 
Program receive benefits based on their “level of green.”  Tier I commercial projects are 
designed to be Leadership in Energy and Environmental Design (LEED) certified (see Box 2-7).  
Tier II projects must obtain LEED silver rating.  At this level, outside consultant review fees, 
which range from $5,000 to $50,000, are waived.  Tier III projects must earn LEED gold.  The 
goal for a Tier III project is to issue a permit in three weeks for a small project such as a 12-unit 
condo building. Thus, there is both time and money saved.  Private developers are interested in 
the time savings because they can pay less interest on their construction loans by completing the 
building faster. By the end of 2005, 19 green permits were issued.  The program’s director 
estimated that about 50 would be issued in 2006, which exceeds the city’s goal of 40. 

In Portland, Oregon, the city’s Green Building Program is considering instituting a new 
High-Performance Green Building Policy.  Along with goals for reducing global warming 
pollution, it proposes (1) waiving development fees if goals are exceeded by specified 
percentages and (2) eligibility for cash rewards and qualification for state and federal financial 
incentives and tax credits if even higher goals are achieved.  Developers can earn credits by  
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82 Urban Stormwater Management in the United States 

Box 2-7 
Innovative Building Codes 

An increased interest in energy conservation and more environmentally friendly building practices 
in general has led to various methods by which buildings can be evaluated for environmentally friendly 
construction, in addition to conventional code compliance.  The most popular system in the United States 
is the Leadership in Energy and Environmental Design (LEED) system developed in 2000. 

The LEED Green Building Rating System is a voluntary, consensus-based national rating system 
for developing high-performance, sustainable buildings.  LEED addresses all building types and 
emphasizes state-of-the-art strategies in five areas: sustainable site development, water savings, energy 
efficiency, materials and resources selection, and indoor environmental quality.  The U.S. Green Building 
Council is a 501(c)(3) nonprofit organization that certifies sustainable businesses, homes, hospitals, 
schools, and neighborhoods. 

The LEED system encourages progressive stormwater management practices as part of its rating 
system. The LEED system has identified specific criteria, with points assigned to each of the criteria, to 
assess the success of stormwater strategies.  Generally, the criteria are based on LID principles and 
practices and relate directly to the Better Site Design Handbook of the Center for Watershed Protection 
(CWP, 1998).  The system identifies eight categories by which building sites and site-planning practices 
are evaluated.  Of the 69 points possible to achieve the highest LEED rating, 16 points are directly related 
to innovative site design and stormwater management practices.  Six of the eight criteria describing 
sound site-planning practices relate directly to good stormwater practices, including the following: 

Erosion and sediment control; 
Site selection to protect farmland, wetlands, and watercourses; 
Site design to encourage denser infill development to protect Greenfield sites; 
Limitations on site disturbance; 
Specific requirements for the management of stormwater rate and quantity; and 
Specific requirements for the treatment of stormwater for TSS and phosphorous removal. 

The LEED rating system has been criticized because it focuses on individual buildings in building 
sites. A new category, LEED neighborhood development, was developed in response to consider the 
interrelationship of buildings and building sites and connections to existing urban infrastructure.  The 
category is currently in pilot testing.  Evaluation criteria related directly to stormwater include 

All requirements of the original site design criteria, 
A reduced requirement for parking based on access to transit and reduced auto use, and 
Site planning that emphasizes compact development. 

incorporating enhanced stormwater management and water conservation features into their 
projects, including the use of green roofs (Wenz, 2008). 

*** 

There are parallel challenges in the realm of community development and city building 
that tend to discourage innovative stormwater management policies and practices.  Building 
codes and zoning have evolved to reflect the complex relationship of legal, political, and social 
processes and frequently do not promote or allow the most innovative stormwater management.  
Engineering standards and practices that guide the development of roads and utilities present 
equal and possibly greater challenges, in that legal and technical precedents and large 
investments in public equipment and infrastructure present even more intractable reasons to 
resist change. 
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83 The Challenge of Regulating Stormwater 

The difficulty of implementing stormwater control measures cannot be attributed to an 
individual code, standard, or regulation.  It is important to unravel the complexities of codes, 
regulations, ordinances, and standards and practices that discourage innovative stormwater 
management and target the particular element (or multiple elements) that is a barrier to 
innovation. Elements that are barriers might not have been considered previously.  For example, 
roadway design is controlled more by access for emergency equipment and utilities rights-of-
way than by the need for wide travel lanes; it is the fire marshal and the water department that 
should be the focus of attention, rather than the transportation engineer. 

LIMITATIONS OF THE FEDERAL STORMWATER PROGRAM 

The regulation of stormwater discharges seems an inevitable next step to the CWA’s 
objective of “restoring the nation’s waters,” and EPA’s stormwater program is still evolving.  
Yet, in its current configuration EPA’s approach seems inadequate to overcome the unique 
challenges of stormwater and therefore runs the risk of only being partly effective in meeting its 
goals. A number of regulatory, institutional, and societal obstacles continue to hamper 
stormwater management in the United States, as described below. 

The Poor Fit Between the Clean Water Act’s Regulatory Approach 
and the Realities of Stormwater Management 

Controlling stormwater discharges with the CWA introduces a number of obstacles to 
effective stormwater regulation. Unlike traditional industrial effluent, stormwater introduces not 
only contaminants but also surges in volume that degrade receiving waterbodies; yet the statute 
appears focused primarily on the “discharge” of “pollutants.”  Moreover, unlike traditional 
effluent streams from manufacturing processes, the pollutant loadings in stormwater vary 
substantially over time, making effluent monitoring and the development of enforceable control 
requirements considerably more challenging.  Traditional use of end-of-pipe control technologies 
and automated effluent monitors used for industrial effluent do not work for the episodic and 
variable loading of pollutants in stormwater unless they account for these eccentricities by 
adjustments such as flow-weighted measurements.  Finally, at the root of the stormwater 
problem is increasingly intensive land use.  Yet the CWA contains little authority for regulators 
to directly limit land development, even though the discharges that result from these 
developments increase stormwater loading at a predictably rapid pace.  The CWA thus expects 
regulators to reduce stormwater loadings, but gives them incomplete tools for effectuating this 
goal. 

A more straightforward way to regulate stormwater contributions to waterbody 
impairment would be to use flow or a surrogate, like impervious cover, as a measure of 
stormwater loading (such as in the Barberry Creek TMDL [Maine DEP, 2003, pp. 16–20] or the 
Eagle Brook TMDL [Connecticut DEP, 2007, pp. 8–10]).  Flow from individual stormwater 
sources is easier to monitor, model, and even approximate as compared to calculating the 
loadings of individual contaminants in stormwater effluent.  Efforts to reduce stormwater flow 
will automatically achieve reductions in pollutant loading.  Moreover, flow is itself responsible 
for additional erosion and sedimentation that adversely impacts surface water quality.  Flow 
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84 Urban Stormwater Management in the United States 

provides an inexpensive, convenient, and realistic means of tracking stormwater contributions to 
surface waters. Congress itself recently underscored the usefulness of flow as a measure for 
aquatic impairments by requiring that all future developments involving a federal facility with a 
footprint larger than 5,000 square feet ensure that the development achieves predevelopment 
hydrology to the maximum extent technically feasible “with regard to the temperature, rate, 
volume, and duration of flow” (Energy Independence and Security Act of 2007, § 438).  Several 
EPA regions have also used flow in modeling stormwater inputs for TMDL purposes (EPA, 
2007a, Potash Brook TMDL, pp. 12–13). 

Permitting and Enforcement  

For industrial wastewater discharged directly from industrial operations (rather than 
indirectly through stormwater), the CWA requirements are relatively straightforward.  In these 
traditional cases, EPA essentially identifies an average manufacturer within a category of 
industry, like iron and steel manufacturers engaged in coke-making, and then quantifies the 
pollutant concentrations that would result in the effluent if the industry installed the best 
available pollution control technology. EPA promulgates these effluent standards as national, 
mandatory limits (e.g., see Table 2-7). 

TABLE 2-7 Effluent Limits for Best Available Technology Requirements  
for By-product Coke-making in Iron and Steel Manufacture. 

SOURCE: 40 C.F.R. § 420.13(a). 

By contrast, the uncertainties and variability surrounding both the nature of the 
stormwater discharges and the capabilities of various pollution controls for any given industrial 
site, construction site, or municipal storm sewer make it much more difficult to set precise 
numeric limits in advance for stormwater sources.  The quantity and quality of stormwater are 
quite variable over time and vary substantially from one property to another.  Natural causes of 
variation in the pollutant loads in stormwater runoff include the topography of a site, the soil 
conditions, and of course, the nature of storm flows in intensity, frequency, and volume.  In 
addition, the manner in which the facility stores and uses materials, the amount of impervious 
cover, and sometimes even what materials the facility uses can vary and affect pollutant loads in 
runoff from one site to another. Together, these sources of variability, particularly the natural 
features, make it much more difficult to identify or predict a meaningful “average” pollutant load 
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85 The Challenge of Regulating Stormwater 

of stormwater runoff from a facility.  As a result, EPA generally leaves it to the regulated 
facilities, with limited oversight from regulators, to identify the appropriate SCMs for a site.  
Unfortunately, this deferential approach makes the permit requirements vulnerable to significant 
ambiguities and difficult to enforce, as discussed below for each permit type. 

Municipal Stormwater Permits.  MS4 permits are difficult to enforce because the 
permit requirements have not yet been translated into standardized procedures to establish end-
of-pipe numerical effluent limits for MS4 stormwater discharges.  CWA Section 402(p) requires 
that pollutants in stormwater discharges from the MS4 be reduced to the maximum extent 
practicable and comply with water quality standards (when so required by the permitting 
authority). However, neither EPA nor NPDES-delegated states have yet expressed these criteria 
for compliance in numerical form. 

The EPA has not yet defined MEP in an objective manner that could lead to convergence 
of MS4 programs to reduce stormwater pollution.  Thus, at present MS4 permittees have no 
more guidance on the level of effort expected other than what is stated in the CWA: 

[S]hall require controls to reduce the discharge of pollutants to the maximum extent 
practicable, including management practice, control techniques and system, design and 
engineering methods, and such other provisions as the Administrator or the State 
determines appropriate for the control of such pollutants. [CWA Section 
402(p)(3)(B)(iii)] 

A legal opinion issued by the California Water Board’s Office of Chief Counsel in 1993 
stated that MEP would be met if MS4 permittees implemented technically feasible SCMs, 
considering costs, public acceptance, effectiveness, and regulatory compliance (Memorandum 
from Elizabeth Miller Jennings, Office of Chief Counsel, to Archie Matthews, Division of Water 
Quality, California Water Board, February 11, 1993).  In its promulgation of the Phase II Rule in 
1999, the EPA described MEP as a flexible site-specific standard, stating that: 

The pollutant reductions that represent MEP may be different for each [MS4 Permittee] 
given the unique local hydrological and geological concerns that may exist and the 
differing possible pollutant control strategies. (64 Fed. Reg. 68722, 68754) 

As matters stand today, MS4 programs are free to choose from the EPA’s menu of 
SCMs, with MEP being left to the discretionary judgment of the implementing municipality.  
Similarly, there are no clear criteria to be met for industrial facilities that discharge to MS4s in 
order for the MS4s to comply with MEP. The lack of federal guidance for MS4s is 
understandable. A stormwater expert panel convened by the California EPA State Water Board 
in 2006 (CA SWB, 2006) concluded that it was not yet feasible to establish strictly enforceable 
end-of-pipe numeric effluent limits for MS4 discharges.  The principal reasons cited were (1) the 
lack of a design storm (because in any year there are few storms sufficiently large in volume 
and/or intensity to exceed the design volume capacity or flow rates of most treatment SCMs) and 
(2) the high variability of stormwater quality influenced by factors such as antecedent dry 
periods, extent of connected impervious area, geographic location, and land use. 

Industrial and Construction Stormwater Permits.  The industrial and construction 
stormwater programs suffer from the same kind of deficiencies as the municipal stormwater 
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program.  These stormwater discharges are not bound by the MEP criterion, but they are required 
to comply with either technology-based or, less often, water quality-based effluent limitations.  
In selecting SCMs to comply with these limitations, the industrial discharger or construction 
operator similarly selects from a menu of options devised by the EPA or, in some cases, the 
states or localities for their particular facility (EPA, 2006a, p. 15).  For example, the regulated 
party will generally identify structural SCMs, such as fences and impoundments that minimize 
runoff, and describe how they will be installed.  The SWPPP must also include nonstructural 
SCMs, like good housekeeping practices, that require the discharger to minimize the opportunity 
for pollutants to be exposed to stormwater.  The SWPPP and the accompanying SCMs constitute 
the compliance requirements for the stormwater discharger and are essentially analogous to the 
numeric effluent limits listed for industrial effluents in the Code of Federal Regulations. 

This set of requirements leaves considerable discretion to regulated parties in several 
important ways.  First, the regulations require the discharger to evaluate the site for problematic 
pollutants; but where the regulated party does not have specific knowledge or data, they need 
only offer “estimates” and “predictions” of the types of pollutants that might be present at the 
site (EPA, 1996a, pp. IV-3, V-3). With the exception of visible features, the deferential site 
investigation requirements allow regulated parties to describe site conditions in ways that may 
effectively escape accountability unless there is a vigorous regulatory presence.   

Second, dischargers enjoy considerable discretion in drafting the SWPPP (EPA, 1996a, p. 
IV-3). Despite EPA’s instructions to consider a laundry list of considerations that will help the 
facility settle on the most effective plan (EPA, 2006a, p. 20), rational operators may take 
advantage of the wiggle room and develop ambiguous requirements that leave them with 
considerable discretion in determining whether they are in compliance (EPA, 2006a, pp. 15, 20, 
132). Indeed, the federal regulations do little to prevent regulated parties from devising 
requirements that maximize their discretion.  Instead, EPA describes many of the permit 
requirements in general terms.  For example, in its industrial stormwater permit program the 
EPA commands the regulated party to “implement any additional SCMs that are economically 
reasonable and appropriate in light of current industry practice, and are necessary to eliminate or 
reduce pollutants in . . . stormwater discharges” (EPA, 2006a, p. 23). 

EPA’s program provides few rewards or incentives for dischargers to go beyond the 
federal minimum and embrace rigorous or innovative SCMs.  In fact, if the regulated party 
invests resources to measure pollutant loads on their property, they are creating a paper trail that 
puts them at risk of greater regulation.  Under the EPA’s regulations, a regulated party “must 
provide a summary of existing stormwater discharge sampling data previously taken at [its] 
facility,” but if there are no data or sampling efforts, then the facility is off the hook (EPA, 
2006a, p. 20). Quantitative measures can thus be incriminating, particularly in a regulatory 
setting where the regulator is willing to settle for estimates. 

Dilemma of Self-Monitoring 

Unlike the wastewater program where there are relatively rigid self-monitoring 
requirements for the end-of-pipe effluent, self-monitoring is much more difficult to prescribe for 
stormwater discharges, which are variable over time and space.  [For example, compare 33 
U.S.C. § 1342(a)(2)-(b)(2) (2000) (outlining requirements for compliance under NPDES) with 
EPA, 2006a, p. 26 (outlining requirements for self-compliance under EPA regulations.)]  EPA’s 
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87 The Challenge of Regulating Stormwater 

middle ground, in response to these challenges, requires self-monitoring of select chemicals in 
stormwater for only a subset of regulated parties—Phase I MS4 permittees and a limited number 
of industrial facilities (see Table 2-8, EPA, 2006a, pp. 93-94).  Yet even for these more rigid 
monitoring requirements, the discharger enjoys some discretion in sampling.  The EPA’s 
sampling guidelines do prescribe regular intervals for sampling but ultimately must defer to the 
discharger insofar as requiring only that the samples should be taken within 30 minutes after the 
storm begins, and only if it is the first storm in three days (EPA, 2006a, p. 33). 

TABLE 2-8 Effluent Monitoring Requirements for Various Dischargers of Stormwater 
Source Category Type of Effluent Monitoring Required by EPA 
Phase I MS4 Municipality must develop a monitoring plan that provides for representative 

data collection. This requires the municipality, at the very least, to select at 
least 5 to 10 of its most representative outfalls for regular sampling and 
sample for selected conventional pollutants and heavy metals in its effluent. 

Phase II MS4 None 

Small subset of highest 
risk industries, like 
hazardous waste landfills 

Must conduct compliance monitoring as specified in effluent guidelines and 
ensure compliance with these effluent limits.  Must also conduct visual 
monitoring and benchmark monitoring. 

Larger subset of higher 
risk industrial 
dischargers 

Benchmark monitoring: Must conduct analytic monitoring to determine 
whether effluent exceeds numeric benchmark values; compliance with the 
numeric values is not required, however.  Must also conduct visual 
monitoring. 

Remaining set of 
industry except 
construction 

Visual monitoring: Must take four grab samples of stormwater effluent each 
year during first 30 minutes of a storm event and inspect the sample visually 
for contamination. 

Construction (larger than 
5 acres) 

Visual monitoring: Must take four grab samples of stormwater effluent each 
year during first 30 minutes of a storm event and inspect the sample visually 
for contamination.  

Construction (between 1 
and 5 acres) 

Visual monitoring: Must take four grab samples of stormwater effluent each 
year during first 30 minutes of a storm event and inspect the sample visually 
for contamination.  

Note: State regulators can and sometimes do require more—see Appendix C. 

Moreover, while the monitoring itself is mandatory, the legal consequences of an 
exceedance of a numerical limit vary and may be quite limited.  For a small number of identified 
industries, exceedances of effluent limits established by EPA are considered permit violations 
(65 Fed. Reg. 64766). For the other high-risk industries subject to benchmark monitoring 
requirements (see Table 2-5), the analytical limits do not lead to violations per se, but only serve 
to “flag” the discharger that it should consider amending its SWPPP to address the problematic 
pollutant (EPA, 2006a, pp. 10, 30, 34).  Although municipalities are required to do more 
extensive sampling of stormwater runoff and enjoy less sampling discretion, even municipalities 
are allowed to select what they believe are their most representative outfalls for purposes of 
monitoring pollutant loads (EPA, 1996a. p. VIII-1). 
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88 Urban Stormwater Management in the United States 

A large subset of dischargers—the remaining industrial dischargers and construction 
sites—are subject to much more limited monitoring requirements.  They are not required to 
sample contaminant levels, but instead are required only to conduct a visual inspection of a grab 
sample of their stormwater runoff on a quarterly basis and describe the visual appearance of the 
sample in a document that is kept on file at the site (EPA, 2006a, p. 28).  Certainly a visual 
sample is better than nothing, but the requirement allows the discharger not only some discretion 
in determining how and when to take the sample (explained below), but also discretion in how to 
describe the sample.   

A final set of regulated parties, the Phase II MS4s, are not required to perform any 
quantitative monitoring of runoff to test the effectiveness of SCMs (EPA, 1996a, p. 3). 

Making matters worse, in some states there appear to be limited regulatory resources to 
verify compliance with many of these permit requirements.  Thus, even though monitoring plans 
are subject to review and approval by permitting agencies, there may be insufficient resources to 
support this level of oversight. As shown in Appendix C, the total number of staff associated 
with state stormwater programs is usually just a handful, except in cases of larger states 
(California and Georgia) or those where there is a longer history of stormwater management 
(Washington and Minnesota).  In its survey of state stormwater programs, the committee asked 
states how they tracked sources’ compliance with the stormwater permits.  For the 18 states 
responding to the questionnaire, review of (1) monitoring data, (2) annual reports, and (3) 
SWPPP as well as on-site inspections were the primary mechanisms.  However, several states 
indicated that they conduct an inspection only after receiving complaints.  West Virginia tracked 
whether industrial facilities submitted their required samples and followed up with a letter if they 
failed to comply, but in 2006 it found that over 65 percent of the dischargers were delinquent in 
their sampling.  Although the states were not asked in the survey to estimate the overall 
compliance rate, Ohio admitted that at least for construction, “the general sense is that no site is 
100 percent in compliance with the Construction General Permit” (see Appendix C). 

Even where considerable regulatory resources are dedicated to ensuring that dischargers 
are in compliance, it is not clear how well regulators can independently assess compliance with 
the permit requirements.  For example, some of the permits will require “good housekeeping” 
practices that should take place daily at the facility.  Whether or how well these practices are 
followed cannot be assessed during a single inspection.  While a particularly non-compliant 
facility might be apparent from a brief visual inspection, a facility that is mildly sloppy, or at 
least has periods during which it is not careful, can escape detection on one of these pre-
announced audits. Facilities also know best the pollutants they generate and how or whether 
those pollutants might make contact with stormwater.  Inspectors might be able to notice some of 
these problems, but because they do not have the same level of information about the operations 
of the facility, they can be expected to miss some problems. 

Identifying Potentially Regulatable Parties 

Evidence suggests that a sizable percentage of industrial and construction stormwater 
dischargers are also failing to self-identify themselves to regulators, and hence these unreported 
dischargers remain both unpermitted and unregulated (GAO, 2005; Duke and Augustenborg, 
2006). In contrast to industrial pipes that carry wastes from factories out to receiving waters, the 
physical presence of stormwater dischargers may be less visible or obvious.  Thus, particularly 
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89 The Challenge of Regulating Stormwater 

for some industries and construction, if a stormwater discharger does not apply for a permit, the 
probability of detecting it is quite low. 

In Maine, less than 20 percent of the stormwater dischargers that fall within the 
regulatory jurisdiction of the federal stormwater program actually applied for permits before 
2005—more than a decade after the federal regulations were promulgated (Richardson, 2005).  
Yet there is no record of enforcement action taken by Maine against the unpermitted dischargers 
during that interim period.  Indeed, in the one enforcement action brought by citizens in Maine 
for an unpermitted discharge, the discharger claimed ignorance of the stormwater program.  In 
Washington, the State Department of Ecology speculates that between 10 and 25 percent of all 
businesses that should be covered by the federal stormwater permit program are actually 
permitted (McClure, 2004).  In a four-state study, Duke and Augustenborg (2006) found a higher 
percentage of stormwater dischargers—between 50 and 80 percent—had applied for permits by 
2004, but they concluded that this was still “highly incomplete” compliance for an established 
permit program. 

In 2007, the committee sent a short survey to each state stormwater program inquiring as 
to whether and how they tracked non-filing stormwater dischargers, but only six states replied to 
the questions and only two of the six states had any methods for tracking non-filers or 
conducting outreach to encourage all covered parties to apply for permits (see Appendix C).  
While the low response rate cannot be read to mean that the states do not take the stormwater 
program seriously, the responses that were received lend some support to the possibility that 
there is substantial noncompliance at the filing stage. 

In response to this problem of unpermitted discharges, the EPA appears to be targeting 
enforcement against stormwater dischargers that do not have permits.  In several cases, the EPA 
pursued regulated industries that failed to apply for stormwater permits (EPA Region 9, 2005; 
Kaufman et al., 2005).  The EPA has also brought enforcement actions against at least three 
construction companies for failing to apply for a stormwater permit for their construction runoff 
(EPA Region 1, 2004). Such enforcement actions help to make the stormwater program more 
visible and give the appearance of a higher probability of enforcement associated with non-
compliance.  Nevertheless, the non-intuitive features of needing a permit to discharge 
stormwater, coupled with a rational perception of a low probability of being caught, likely 
encourage some dischargers to fail to enter the regulatory system. 

Absence of Regulatory Prioritization 

Many states have been overwhelmed with the sheer numbers of permittees, particularly 
industry and construction sites, and lack a prioritization strategy to identify high-risk sources in 
particular need of rigorous and enforceable permit conditions.  For example, in California major 
facilities like the Los Angeles International Airport and the Los Angeles and Long Beach ports 
are covered under California’s MSGP along with a half-acre metal plating facility in El 
Segundo—all subject to the same level of compliance scrutiny even after nearly two decades of 
implementation!  Similarly, a multiphase, 20-year, thousand-acre residential development such 
as Newhall Land Development in North Los Angeles County is covered by the same California 
CGP as a one-acre residential home construction project in West Los Angeles, and subject to the 
same level of compliance scrutiny.  The lack of an EPA strategy to identify and address high-risk 
industrial facilities and construction sites (i.e., those that pose the greatest risk of discharging 
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90 Urban Stormwater Management in the United States 

polluted stormwater) remains an enormous deficiency.  Phase I MS4s, for example, are left to 
their own devices to determine how to identify the most significant contributors to their 
stormwater systems (Duke, 2007). 

Limited Public Participation 

Public participation is more limited in the stormwater program in comparison to the 
wastewater permit program, providing less citizen-based oversight over stormwater discharges.  
Typically, during the issuance of an individual NPDES permit (for either wastewater or 
stormwater) the public has a chance to comment and review the draft permit requirements that 
are specifically prescribed for a certain site and discharge.  While the same is true about the 
public participation during the adoption of a general stormwater permit, those general permits 
contain only the framework of the requirements and the menu of conditions, but do not prescribe 
specific requirements.  Instead, it is up to the permittee to tailor the compliance to the specific 
conditions of the site in the form of a SWPPP.  However, at this phase neither the public nor the 
regulators have access to the site-specific plan developed by the permittee to comply with the 
obligations of the permit.  In the case of general permits, then, the discharger has enormous 
flexibility in designing its compliance activities. 

Citizens also encounter difficulties in enforcing stormwater permit requirements.  
Citizens have managed to sue facilities for unpermitted stormwater discharges: this is a 
straightforward process because citizens need only verify that the facility should be covered and 
lacks a permit (Richardson, 2005). Overseeing facility compliance with stormwater permit 
requirements is a different story, however, and citizens are stymied at this stage of ensuring 
facility compliance. Citizens can access a facility’s SWPPP, but only if they request the plan 
from the facility in writing (EPA, 2006a, p. 25).  Moreover, the facility is given the authority to 
make a determination—apparently without regulator oversight—of whether the plan contains 
confidential business information and thus cannot be disclosed to citizens (EPA, 2006a, p. 26).  
But, even if the facility sends the plan to the citizens, it will be nearly impossible for them to 
independently assess whether the facility is in compliance unless the citizens station telescopes, 
conduct air surveillance of the site, or are allowed to access the facility’s records of its own self-
inspections. Moreover, to the extent that the stormwater outfalls are on the facility’s property, 
citizens might not be able to conduct their own sampling without trespassing.   

Not surprisingly, significant progress has nevertheless been made in reducing stormwater 
pollution when stormwater becomes a visible public issue.  This increased visibility is often 
accomplished with the help of local environmental advocacy groups who call attention to the 
endangered species, tourism, or drinking water supplies that are jeopardized by stormwater 
contamination.  Box 2-8 describes two cases of active public participation in the management of 
stormwater. 
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91 The Challenge of Regulating Stormwater 

BOX 2-8 
Citizen Involvement/Education in Stormwater Regulations 

The federal Clean Water Act, under Section 505, authorizes citizen groups to bring an action in 
U.S. or state courts if the EPA or a state fails to enforce water quality regulations.  Unsurprisingly, the few 
areas nationally where stormwater quality has become a visible public issue and significant progress has 
been made in reducing stormwater pollution have prominent local environmental advocacy groups 
actively involved. 

Heal the Bay, Santa Monica, California.  In Southern California, Santa Monica-based Heal the 
Bay has utilized research, education, community action, public advocacy, and political activism to improve 
the quality of stormwater discharges from MS4s in Southern California.  Heal the Bay operates an 
aquarium to educate the public, conducts stream teams to survey local streams, posts a beach report 
card on the web to inform swimmers on beach quality, appears before the California Water Boards to 
comment on NPDES stormwater permits, and works with lawmakers to sponsor legislative bills that 
protect water quality. 

In 1998, the organization helped co-author legislation to notify the public when shoreline water 
samples show that water may be unsafe for swimming.  California regulations (AB411) require local 
health agencies (county or city) to monitor water quality at beaches that are adjacent to a flowing storm 
drain and have 50,000 visitors annually (from April 1 to October 31).  At a minimum, these beaches are 
tested on a weekly basis for three specific bacteria indicators: total coliform, fecal coliform, and 
enterococcus. Local health officials are required to post or close the beach, with warning signs, if state 
standards for bacterial indicators are exceeded.  The monitoring data collected are available to the public. 

In order to better inform and engage the public, Heal the Bay has followed up with a web-based 
Weekly Beach Report Card (http://healthebay.org/brc/statemap.asp) and the release of an Annual 
California Beach Report Card assigning an “A” to “F” letter grade to more than 500 beaches throughout 
the state based on their levels of bacterial pollution.  Heal the Bay's Annual Beach Report Card is a 
comprehensive evaluation of California coastal water quality based on daily and weekly samples 
gathered at beaches from Humboldt County to the Mexican border.  A poor grade means beachgoers 
face a higher risk of contracting illnesses such as stomach flu, ear infections, upper respiratory infections, 
and skin rashes than swimmers at cleaner beaches.  

Heal the Bay was instrumental in passing Proposition O in the City of Los Angeles which sets 
aside half a billion dollars to improve the quality of stormwater discharges.  In the 2007 term of the 
California Legislature, the organization has sponsored five legislative bills to address marine debris, 
including plastic litter transported in stormwater runoff, that foul global surface waters (Currents, Vol. 21, 
No. 2, p.8, 2007). Heal the Bay also coordinates its actions and partners with other regional and national 
environmental organizations, such as the WaterKeepers and the NRDC, in advancing water quality 
protection nationally. 

Save Our Springs, Austin, Texas.  Citizen groups have played a very influential role in the 
development of a rigorous stormwater control program in the City of Austin, Texas.  Catalyzed in 1990 by 
a proposal for extensive development that threatened the fragile Barton Springs area, a citizens group 
named Save Our Springs Legal Defense Fund (later renamed Save our Springs Alliance) formed to 
oppose the development.  It orchestrated an infamous all-night council meeting, with 800 citizens 
registering in opposition to the proposed development and ultimately led to the City Council’s rejection of 
the 4,000-acre proposal and the formulation of a “no degradation” policy for the Barton Creek watershed.  
The nonprofit later sponsored the Save Our Springs Ordinance, a citizen initiative supported by 30,000 
signatures, which passed by a 2 to 1 margin in 1992 to further strengthen protection of the area.  The 
Save Our Springs Ordinance limits impervious cover in the Barton Springs watershed to a maximum of 
between 15 and 25 percent, depending on the location of the development in relation to the recharge and 
contributing zones.  The ordinance also mandates that stormwater runoff be as clean after development 
as before.  The ordinance was subject to a number of legal challenges, all of which were successfully 
defended by the nonprofit in a string of court battles. 

continues next page 
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Box 2-8 Continued 

Since its initial formation in 1990, the Save Our Springs Alliance has continued to serve a vital 
role in educating the community about watershed protection and organizing citizens to oppose 
development that threatens Barton Springs.  The organization has also been instrumental in working with 
a variety of government and nonprofit organizations to set aside large areas of parkland and open spaces 
within the watershed. Other citizen groups, like the Save Barton Creek Association, also play a very 
active, complementary role to the Save Our Springs Alliance in protecting the watershed.  These other 
nonprofits are sometimes allied and sometimes diverge to take more moderate stances to development 
proposals.  The resulting constellation of citizen groups, citizen outreach, and community participation is 
very high in the Austin area and has unquestionably led to a much more informed citizenry and a more 
rigorous watershed protection program than would exist without such grassroots leadership. 

Accounting for Future Land Use 

One of the challenges of managing stormwater from urban watersheds thus involves 
anticipating and channeling future urban growth.  Currently, the CWA does little to anticipate 
and control for future sources of stormwater pollution in urban watersheds.  Permits are issued 
individually on a technology-based basis, allowing for uncontrolled cumulative increases in 
pollutant and volume loads over time as individual sources grow in number.  The TMDL process 
in theory requires states to account for future growth by requiring a “margin of safety” in loading 
projections. However, it is not clear how frequently future growth is included in individual 
TMDLs or how vigorous the growth calculations are (for example, see EPA [2007a, pp. 12, 37], 
mentioning considerations of future land use as a consideration in stormwater related TMDLs for 
only a few—Potash Brook and the lower Cuyahoga River—of the 17 TMDLs described in the 
report). In any event, as already noted a TMDL is generally triggered only after waters have 
been impaired, which does nothing to anticipate and channel land development before waters 
become degraded.   

The fact that stormwater regulation and land-use regulation are largely decoupled in the 
federal regulatory system is understandable given the CWA’s industrial and municipal 
wastewater focus and concerns about federalism, but this limited approach is not a credible 
approach to stormwater management in the future.  Federal incentives must be developed to 
encourage states and municipalities to channel growth in a way that acknowledges, estimates, 
and minimizes stormwater problems.  

Picking up the Slack at the Municipal and State Level 

Because it involves land use, any stormwater discharge program strikes at a target that is 
traditionally within the province of state and even more likely local government regulation.  
Indeed, it is possible that part of the reason for the EPA’s loosely structured permit program is its 
concern about intruding on the province of state and local governments, particularly given their 
superior expertise in regulating land-use practices through zoning, codes, and ordinances. 

In theory, it is perfectly plausible that some state and local governments will step into the 
void and overcome some of the problems that afflict the federal stormwater discharge program.  
If local or state governments required mandatory monitoring or more rigorous and less 
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93 The Challenge of Regulating Stormwater 

ambiguous SCMs, they would make considerable progress in developing a more successful 
stormwater control program.  In fact, some states and localities have instituted programs that take 
these steps. For example, Oregon has established its own benchmarks based on industrial 
stormwater monitoring data, and it uses the benchmark exceedances to deny industries coverage 
under Oregon’s MSGP. In such cases, the facility operator must file for an individual 
stormwater discharge NPDES permit.  Some municipalities are also engaging in these problems, 
such as the City of Austin and its ban on coal tar sealants. 

Despite these bursts of activity, most state and local governments have not taken the 
initiative to fill the gaps in the EPA’s federal program (see Tucker [2005] for some exceptions).  
Because they involve some expense, stormwater discharge requirements can increase resident 
taxes, anger businesses, and strain already busy regulatory staff.  Moreover, if the benefits of 
stormwater controls are not going to materialize in waters close to or of value to the community 
instituting the controls, then the costs of the program from the locality’s standpoint are likely to 
outweigh its benefits. Federal financial support for state and local stormwater programs is very 
limited (see section below).  Until serious resources are allocated to match the seriousness and 
complexity of the problem and the magnitude of the caseload, it seems unlikely that states and 
local communities will step in to fill the gaps in EPA’s program.  These impediments help 
explain why there appear to be so many stormwater sources out of compliance with the 
stormwater discharge permit program as discussed above, at least in the few states that have gone 
on record. 

Funding Constraints 

Without a doubt, the biggest challenge for states, regions, and municipalities is having 
adequate fiscal resources dedicated to implement the stormwater program.  Box 2-9 highlights 
the costs of the program for the State of Wisconsin, which has been traditionally strong in 
stormwater management.  Phase I regulations require that a brief description of the annual 
proposed budget for the following year be included in each annual report, but this requirement 
has been dispensed with entirely for Phase II. 

Ever since the promulgation of the stormwater amendments to the CWA and the issuance 
of the stormwater regulations, the discharger community pointed out that this statutory 
requirement had the flavor of an unfunded mandate.  Unlike the initial CWA that provided 
significant funding for research, design, and construction of wastewater treatment plants, the 
stormwater amendments did not provide any funding to support the implementation of the 
requirements by the municipal operators.  The lack of a meaningful level of investment in 
addressing the more complex and technologically challenging problem of cleaning up 
stormwater has left states and municipalities in the difficult position of scrambling for financial 
support in an era of multiple infrastructure funding challenges. 

PREPUBLICATION 


0044149



  

 

 
 

 

 

 

 

 

 

     

     

     
 

94 Urban Stormwater Management in the United States 

BOX 2-9 
Preliminary Cost Estimates for Complying with  

Stormwater Discharge Permits in Wisconsin 

The Wisconsin Department of Natural Resources (WDNR) was delegated authority under the 
CWA to administer the stormwater permit program under Chapter NR 216.  There are 75 municipalities 
regulated under individual MS4 permits and 141 MS4s regulated under a general permit for a total of 216 
municipalities with stormwater discharge permits.   

As part of the “pollution prevention” minimum measure the municipalities are required to achieve 
compliance with the developed urban area performance standards in Chapter NR 151.13.  By March 10, 
2008, municipalities subject to a municipal stormwater permit under NR 216 must reduce their annual 
TSS loads by 20 percent.  These same permitted municipalities are required to achieve an annual TSS 
load reduction of 40 percent by March 10, 2013.  The reduction in TSS is compared to no controls, and 
any existing SCMs will be given credit toward achieving the 20 or 40 percent.  As part of their compliance 
with NR151.13 developed area performance standards, the municipalities are preparing stormwater plans 
describing how they will achieve the 20 and 40 percent TSS reduction.  They are required to use an 
urban runoff model, such as WinSLAMM or P8, to do the pollutant load analysis. 

As the permitted municipalities comply with the six minimum control measures and submit the 
stormwater plans for their developed area urban areas, the WDNR is learning how much it is going to 
cost to achieve the requirements in the stormwater discharge permits.  Some cities have already been 
submitting annual reports that include the cost of the six minimum measures.  Nine of the permitted 
municipalities in the southeast part of Wisconsin have been submitting their annual reports for at least 
four years. The average population of these nine communities is 17,700 with a range of about 6,000 to 
65,000. The average cost of the six minimum measures in 2007 for the nine municipalities is $162,900 
with a range of $11,600 to $479,000.  These costs have not changed significantly from year to year.  The 
average per capita cost is $9 with a range of $1 to $16 per person.  Street cleaning and catch basin 
cleaning (Figures 2-3 and 2-4) cost are included in the cost for the pollution prevention measure, and 
most of the cities were probably incurring costs for these two activities before the issuing of the permit. On 
average the street cleaning and catch basin cleaning represent about 40 percent of the annual cost for 
the six minimum measures.  These two activities will help the cities achieve the 20 and 40 percent TSS 
performance standards for developed urban areas. 

Information is available on the preliminary cost of achieving the 40 percent TSS performance 
standard for selected cities in Wisconsin.  The costs were prepared for 15 municipalities by Earth Tech 
Inc. in Madison, Wisconsin.  Areas of the municipality developed after October 2004 are not included in 
the TSS load analysis.  At this point in the preparation of the stormwater plans the costs are just capital 
cost estimates done at the planning level (Table 2-9).  Because the municipalities receive credit for their 
existing practices, these capital costs represent the additional practices needed to achieve the annual 40 
percent TSS reduction.  The costs per capita appear to decline for cities with a population over 50,000.  
All of the costs in Table 2-9 will increase when other costs, such as maintenance and land cost, are 
included. 

TABLE 2-9 Planning-Level Capital Cost Estimate to Meet 40 Percent TSS Reduction 

Population 
Number of 
Cities 

Average Cost 
($) 

Minimum 
Cost ($) 

Maximum 
Cost ($) 

Avg. Cost per Capita per 
Year over 5 Years ($) 

5,000 to 
10,000 

5 1,380,000 425,000 2,800,000 34 

10,000 to 
50,000 

6 4,600,00 2,700,00 9,200,000 35 

50,000 to 
100,000 

4 9,200,000 7,000,000 12,500,000 26 

SOURCE: Reprinted, with permission, from James Bachhuber, Earth Tech Inc., personnel communication 
(2008). Copyright 2008 by James Bachhuber, Earth Tech Inc. 
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continues next page 

Box 2-9 Continued 

For most of the 15 municipalities, the capital costs are for retrofitting dry ponds with permanent 
pools, installing new wet detention ponds, and improved street cleaning capabilities.  Because of their 
lower cost, the regional type practices have received more attention in the stormwater plans than the 
source area practices, such as proprietary devices and biofilters.  Municipalities with a higher percentage 
of newer areas will usually have lower cost because the newer developments tend to have stormwater 
control measures designed to achieve a high level of TSS control, such as wet detention ponds.  Older 
parts of a municipality are usually limited to practices with a lower TSS reduction, such as street cleaning 
and catch basin cleaning.  Of course, retrofitting older areas with higher efficiency practices is expensive, 
and the cost can go higher than expected when unexpected site limitations occur, such as the presence 
of underground utilities.  

Over the next five years all of the 15 municipalities must budget the costs in Table 2-9.  It is not 
clear yet how much of a burden these costs represent to the taxpayers in each municipality.  All the 
permits will be reviewed for compliance with the performance standards in 2013. 

FIGURE 2-3 Catch basin cleaning. Courtesy     FIGURE 2-4  Street cleaning. SOURCE: 
of Robert Pitt.  Selbig and Bannerman (2007). 

While a number of communities have passed stormwater fees linked to water quality as 
described below, a significant number of communities still do not have that financial resource.  
Municipalities that have not formed utility districts or imposed user fees have had to rely on 
general funds, where stormwater permit compliance must compete with public safety, fire 
protection, and public libraries.  This circumstance explains why elected local government 
officials have been reluctant to embrace the stormwater program.  Stormwater quality 
management is often not regarded as a municipal service, unlike flood control or wastewater 
conveyance and treatment.  A concerted effort will need to be made by all stakeholders to make 
the practical and legal case that stormwater quality management is truly another municipal 
service like trash collection, wastewater treatment, flood control, etc.  Even in states that do 
collect fees to finance stormwater permit programs, the programs appear underfunded relative to 
other types of water pollution initiatives. Table 2-10 shows the water quality budget of the 
California EPA, Los Angeles Regional Water Board.  The amount of money per regulated entity 
(see Table 2-4) dedicated to the stormwater program pales in comparison to the wastewater 
portion of the NPDES program, and it has declined over time.  Furthermore, of the more than $5 
billion dollars in low-interest loans provided in 2006 for investments in water quality 
improvements, 96 percent of that total funding went to wastewater treatment (EPA, 2007d). 
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TABLE 2-10  Comparison of Fiscal Year (FY) 02–03 Budget with FY 06–07 Budget for Water 
Quality Programs at the California EPA, Los Angeles Regional Water Board 
Program Funding Source 2002–2003 2006–2007 
NPDES1 Federal $2.8 mil $2.6 mil 
Stormwater State $2.3 mil $2.1 mil 
TMDLs Federal $1.47 mil $1.38 mil 
Spills, Leaks, Investigation 
Cleanup 

State $1.32 mil. $2.87 mil. 

Underground Storage Tanks State $2.78 mil. $2.74 mil. 
Non-Chapter 15 (Septics) State $0.93 mil. $0.93 mil. 
Water Quality Planning Federal $0.2 mil. $0.21 mil. 
Well Investigation State $1.36 mil. $0.36 mil. 
Water Quality Certification Federal $0.2 mil. $0.23 mil. 
Total $17.1 mil. $15.82 mil. 
1The NPDES row is entirely wastewater funding, as there is no federal money for implementing the 
stormwater program.  Note that the stormwater program in the table is entirely state funded. 

There are a number of potential methods that agencies can use to collect stormwater 
quality management fees, as described more extensively in Chapter 5.  A number of states now 
levy permit fees, with some permits costing in excess of $10,000, to help defray the costs of 
implementation and enforcement of their stormwater programs.  The State of Colorado, for 
example, has developed an elaborate fee structure for separate types of general permits for 
industry and construction, as well as MS4s (see http://www.cdphe.state.co.us/wq/permitsunit/ 
stormwater/StormwaterFees.pdf).  The ability of a state agency to collect fees generally must 
first be authorized by the state legislatures (see, e.g., Revised Code of Washington 90.48.465, 
providing the state agency with the authority to “collect expenses for issuing and administering 
each class of permits”).  The lack of state legislative authorization may limit some state agencies 
from creating such programs on their own.  In fact, in those states where fees cannot be levied 
against permittees, the stormwater programs appear to be both underfinanced and understaffed.  
Some municipalities have even experienced political backlash because of the absence of a strong 
state or federal program requiring them to engage in rigorous stormwater management (see Box 
2-10). 

Stormwater Management Expertise 

Historically, engineering curriculum dealt with stormwater management by focusing on 
the flood control aspects, with little attention given to the water quality aspects.  Thus, there has 
been a significant gap in knowledge and a lack of qualified personnel.  In areas where SCMs are 
just beginning to be introduced, many municipalities, industrial operators, and construction site 
operators are not prepared to address water quality issues; the problem is especially difficult for 
smaller municipalities and operators.  The profession and academia are moving to correct this 
shortfall. Professional associations such as the Water Environment Federation (WEF) and the 
American Society for Civil Engineers (ASCE) are co-authoring an update of the WEF/ASCE 
Manual of Practice “Design of Urban Runoff Controls” that integrates quality and quantity, after 
years of issuing separate manuals of design and operation for the water quality and water 
quantity elements of stormwater management. 
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97 The Challenge of Regulating Stormwater 

BOX 2-10 
A City’s Ability to Pay for Stormwater, Water, and Sewage Utility Fees 

With the implementation of the stormwater permit program of the CWA, stormwater utilities are 
becoming more common as a way to jointly address regional stormwater quality and drainage issues.  
One such program is the Jefferson County, Alabama, Storm Water Management Authority (SWMA), 
formed in 1997 under state legislation that enables local governments to pool their resources in a regional 
stormwater authority to meet regulations required by the CWA.  Jefferson County, the City of Birmingham, 
and 22 other regional municipalities in Jefferson, part of Shelby and part of St. Clair counties, Alabama, 
were required to comply with CWA regulations.  The act gave the stormwater program the ability to 
develop a funding mechanism for the program and to form a Public Corporation. 

Over the years, SWMA has been responsible for many activities.  One of their first goals was to 
develop a comprehensive GIS database to map outfalls, land uses, stormwater practices, and many other 
features that were required as part of the permit program.  Another major activity conducted by SWMA 
was the collection of water samples from about 150 sites in the authority’s jurisdiction, both during wet 
and dry weather.  SWMA also inspects approximately 4,000 outfalls during dry weather to check for 
inappropriate connections to the storm drainage system.  SWMA coordinates public volunteer efforts with 
local environmental groups, including the Alabama Water Watch, the Alabama River Alliance, the Black 
Warrior Riverkeeper, and the Cahaba River Society.  SWMA also inspects businesses and industries 
(including construction sites) within their jurisdictions that are not permitted by the Alabama Department 
of Environmental Management (ADEM).  SWMA does not enforce rules or issue fines, although it can 
report violators to the state.  In its most famous case, it reported McWane Inc. for pollution that led to 
investigations by the state and the federal government, and ultimately a trial and criminal convictions. 

The Birmingham News (Bouma, 2007) reported that from 1997 to 2005, SWMA’s responsibilities 
under the CWA increased substantially, although their fees did not rise.  In late 2005, SWMA proposed 
that member cities increase their stormwater charges from $5 a year to $12 a year per household for 
residences and from $15 to $36 per year for businesses.  At that point, the Business Alliance for 
Responsible Development (BARD), a group of large businesses, utilities, mining interests, developers 
and landowners, began to argue that the group was financially irresponsible, and its attorneys convinced 
member cities that they could save money by withdrawing from SWMA.  Even though SWMA withdrew its  
fee increase request, many local municipalities have pulled out of SWMA, significantly reducing the 
agency’s budget and ability to conduct comprehensive monitoring and reporting.  BARD claims the 
pollution control programs of the ADEM are sufficient. In their countersuit, several environmental groups 
maintain that ADEM has failed to adequately protect the state’s waters because the agency is 
underfunded, understaffed, and ineffective at enforcement.  Much of the Cahaba and Black Warrior River 
systems within Jefferson County have such poor water quality that they frequently violate water quality 
standards (http://www.southernenvironment.org).  SWMA has been significantly impaired in its ability to 
monitor and report water quality violations with the withdrawal of many of its original member 
municipalities and the associated reduced budget.  

At the same time, the sewer bill for a family of four in the region is expected to be about $63 per 
month in 2008.  Domestic water rates have also increased, up to about $32 per month (The Birmingham 
News, Barnett Wright, December 30, 2007).  Domestic water rates have increased in recent years in 
attempts to upgrade infrastructure in response to widespread and long-lasting droughts and to cover 
rising fuel costs.  It is ironic that stormwater management agency fees are very small compared to these 
other urban water agency fees per household by orders of magnitude.  The $12 per year stormwater fee 
was used to justify the dismantling of an agency that was doing its job and identifying CWA violators.  In 
order to bring some reasonableness to the stormwater management situation and expected fees, it may 
be possible for the EPA to re-examine its guidelines of 2 percent of the household income for sewer fees 
to reflect other components of the urban water system, and to ensure adequate enforcement of existing 
regulations, especially by underfunded state environmental agencies. 
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98 Urban Stormwater Management in the United States 

The split between water quantity and quality is evident in municipal efforts that have 
focused primarily on flood control issues and design of appropriate appurtenances tailored for 
this purpose. As discussed earlier, most municipal codes specify practices to collect and move 
water away as fast as possible from urbanized areas.  Very little focus has been put on practices 
to mitigate the quality of the stormwater runoff.  This is especially true in urbanized areas with 
separate municipal storm sewer systems.  Even the designation “sewer” is borrowed from the 
sanitary sewer conveyance system terminology.  In arid or semi-arid areas, these flood control 
systems have been maximally engineered such that river beds have become concrete channels.  
A typical example is the Los Angeles River, which most of the year resembles an empty 
freeway. This analysis does not intend to minimize the engineering feat of designing a robust 
and reliable flood control system.  For example, during the unusually wet 2005 season in 
Southern California, the Los Angeles area did not have any major flooding incidents.  However, 
based on recent studies (Stein and Ackerman, 2007) up to 80 percent of the annual metals 
loading from six watersheds in the Los Angeles area was transported by stormwater events. 

Because of the historical lack of focus on stormwater quality, municipal departments in 
general are not designed to address the issue of pollution in urban runoff.  Just recently and due 
to the stormwater regulations, cities have been adding personnel and creating new sections to 
deal with the issue.  However, because of the complexities of the task, many duties are spread 
among various municipal departments, and more often than not coordination is still lacking.  
Perhaps most problematic is the fact that the local governmental entities in charge of stormwater 
management are often different from those that oversee land-use planning and regulation.  This 
disconnect between land-use planning and stormwater management is especially true for large 
cities. It is not unusual for program responsibilities to be compartmentalized, with industrial 
aspects of the program handled by one group, construction by another, and planning and public 
education by other distinct units. Smaller cities may have one person handling all aspects of the 
program assisted by a consulting firm.  While coordination may be ensured, the task can be 
overwhelming for a single staff person. 

Beyond water quality issues, training to better understand the importance of volume 
control and the role of LID has not yet reached many practitioners.  Many established practices 
and industry standards in the fields of civil, geotechnical, and structural engineering were 
developed prior to the introduction of the current group of SCMs and can unnecessarily limit 
their use. Indeed, certain SCMs such as porous landscape detention, extended detention, and 
vegetated swales require special knowledge about soils and appropriate plant communities to 
ensure their longevity and ease of maintenance. 

Supplementing the Clean Water Act with Other Federal Authorities that Can Control 

Stormwater Pollutants at the Source 


EPA does have other supplemental authorities that are capable of making significant 
progress in reducing or even eliminating some of the problematic stormwater pollutants at the 
national level. Under both the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and 
the TSCA, for example, EPA could restrict some of the most problematic pollutants at their 
source by requiring labels that alert consumers to the deleterious water quality impacts caused by 
widely marketed chemical products, restricting their use, or even banning them.  This source-
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99 The Challenge of Regulating Stormwater 

based regulation bypasses the need of individual dischargers or governments to be concerned 
with reducing the individual contaminants in stormwater.  

The City of Austin’s encounter with coal tar-based asphalt sealants provides an 
illustration of the types of products contributing toxins to stormwater discharges that could be far 
better controlled at the production or marketing stage.  Through detective work, the City of 
Austin learned that coal tar-based asphalt sealants leach high levels of polycyclic aromatic 
hydrocarbons (PAHs) into surface waters (Mahler et al., 2005; Van Metre et al., 2006).  The city 
discovered this because the PAHs were found in sediments in Barton Springs, which were in turn 
leading to the decline of the endangered Barton Creek salamander (Richardson, 2006).  By 
tracing upstream, the city was able to find the culprit—a parking lot at the top of the hill that was 
recently sealed with coal tar sealant and produced very high PAH readings.  Further tests 
revealed that coal tar sealants typically leach very high levels of PAHs, but other types of asphalt 
sealants that are not created from coal tar are much less toxic to the environment and are no more 
expensive than the coal tar-based sealants (City of Austin, 2004).  As a result of its findings, the 
City of Austin banned the use of coal tar-based asphalt sealants.  Several retailers, including 
Lowes and Home Depot followed the city’s lead and refused to carry coal tar sealants.  Dane 
County in the State of Wisconsin has now also banned coal tar sealants1. 

For reasons that appear to inure to the perceived impotency of TSCA and the enormous 
burdens of restricting chemicals under that statute, EPA declined to take regulatory action under 
TSCA against coal tar sealants (Letter from Brent Fewell, Acting Assisting Administrator, U.S. 
EPA, to Senator Jeffords, October 16, 2006, p. 3). Yet, it had authority to consider whether this 
particular chemical mixture presents an “unreasonable risk” to health and the environment, 
particularly in comparison to a substitute product that is available at the same or even lower price 
[15 U.S.C. § 2605(a); Corrosion Proof Fittings vs. EPA, 947 F.2d 1201 (5th Cir. 1991)]. Indeed, 
if EPA had undertaken such an assessment, it might have even discovered that the coal tar 
sealants are not as inferior as Austin and others have concluded; alternatively it could reveal that 
these sealants do present an “unreasonable risk” since there are substantial risks from the sealant 
without corresponding benefits, given the availability of a less risky substitute. 

A similar situation holds for other ubiquitous stormwater pollutants, such as the zinc in 
tires, roof shingles, and downspouts; the copper in brake pads; heavy metals in fertilizers; 
creosote- and chromated copper arsenate (CCA)-treated wood; and de-icers, including road salt.  
Each of these sources may be contributing toxins to stormwater in environmentally damaging 
amounts, and each of these products might have less deleterious and equally cost-effective 
substitutes available, yet EPA and other federal agencies seem not to be undertaking any analysis 
of these possibilities. The EPA’s phase-out of lead in gasoline in the 1970s, which led to 
measurable declines in the concentrations of lead in stormwater by the mid-1980s (see Figure 2-
5), may provide a model of the type of gradual regulatory ban EPA could use to reduce 
contaminants in products that are non-essential. 

1 See, e.g., Coal Tar-based pavement sealants studied, Science Daily, February 12, 2007, available at 
http://www.sciencedaily.com/upi/index.php?feed=Science&article=UPI-1-20070212-10255500-bc-us-sealants.xml; 
Matthew DeFour, Dane County bans Sealants with Coal Tar, Wisconsin State Journal, April 6, 2007, available at 
http://www.madison.com/wsj/home/local/index.php?ntid=128156&ntpid=5. 
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FIGURE 2-5 Trend of lead concentrations in stormwater in EPA rain zone 2 from 1980 to 2001.  Although 
the range of lead concentrations for any narrow range of years is quite large, there is a significant and 
obvious trend in concentration for these 20 years.  SOURCE: National Stormwater Quality Database 
(version 3). 

Some states are taking more aggressive forms of product regulation.  For example, in the 
mid-1990s, numerous scientific studies conducted in California by stormwater programs, 
wastewater treatment plants, the University of California, California Water Boards, the U.S. 
Geological Survey, and EPA showed widespread toxicity in local creeks, stormwater runoff, and 
wastewater treatment plant effluent from pesticide residues, particularly diazinon and chlopyrifos 
(which are commonly used organophosphate pesticides available in hundreds of consumer 
products) (Kuivila and Foe, 1995; MacCoy et al., 1995).  As a result, the California Water 
Boards and EPA listed many waters in urban areas of California as being impaired in accordance 
with CWA Section 303(d).  Many cities and counties were required to implement expensive 
programs to control the pollution under the MS4 NPDES permits to restore the designated 
beneficial uses of pesticide-impaired waters.  Figure 2-6 shows the results of one such action—a 
ban on diazinon. 

In sum, even though there are a number of sources of pollutants—from roof tiles to 
asphalt sealants to de-icers to brake linings—that could be regulated more restrictively at the 
product and market stage, EPA currently provides little meaningful regulatory oversight of these 
sources with regard to their contribution to stormwater pollution.  The EPA’s authority to 
prioritize and target products that increase pollutants in runoff, both for added testing and 
regulation, seems clear from the broad language of TSCA [15 U.S.C. § 2605(a)].  The 
underutilization of this national authority to regulate environmentally deleterious stormwater 
pollutants thus seems to be a remediable shortcoming of EPA’s current stormwater regulatory 
program. 
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101 The Challenge of Regulating Stormwater 

FIGURE 2-6 Trend of the organophosphate pesticide diazinon in MS4 discharges that flow into a 
stormwater basin in Fresno County, California, following a ban on the pesticide.  The figure shows the 
significant drop in the diazinon concentration in just four years to levels where it is no longer toxic to 
freshwater aquatic life.  EPA prohibited the retail sale of diazinon for crack and crevice and virtually all 
indoor uses after December 31, 2002, and non-agriculture outdoor use was phased out by December 31, 
2004. Restricted use for agricultural purposes is still allowed.  SOURCE: Reprinted, with permission, 
from Brosseau (2007). Copyright 2006 by Fresno Metropolitan Flood Control District. 

CONCLUSIONS AND RECOMMENDATIONS 

In an ideal world, stormwater discharges would be regulated through direct controls on 
land use, strict limits on both the quantity and quality of stormwater runoff into surface waters, 
and rigorous monitoring of adjacent waterbodies to ensure that they are not degraded by 
stormwater discharges.  Future land-use development would be controlled to prevent increases in 
stormwater discharges from predevelopment conditions, and impervious cover and volumetric 
restrictions would serve as a reliable proxy for stormwater loading from many of these 
developments.  Large construction and industrial areas with significant amounts of impervious 
cover would face strict regulatory standards and monitoring requirements for their stormwater 
discharges. Products and other sources that contribute significant pollutants through 
stormwater—like de-icing materials, urban fertilizers and pesticides, and vehicular exhaust— 
would be regulated at a national level to ensure that the most environmentally benign materials 
are used when they are likely to end up in surface waters. 

In the United States, the regulation of stormwater looks quite different from this idealized 
vision. Since the primary federal statute—the CWA—is concerned with limiting pollutants into 
surface waters, the volume of discharges are secondary and are generally not regulated at all.  
Moreover, given the CWA’s focus on regulating pollutants, there are few if any incentives to 
anticipate or limit intensive future land uses that generate large quantities of stormwater.  Most 
stormwater discharges are regulated instead on an individualized basis with the demand that 
existing point sources of stormwater pollutants implement SCMs, without accounting for the 
cumulative contributions of multiple sources in the same watershed.  Moreover, since individual 
stormwater discharges vary with terrain, rainfall, and use of the land, the restrictions governing 

PREPUBLICATION 


0044157



  

 

 

 

 

 

 

102 Urban Stormwater Management in the United States 

regulated parties are generally site-specific, leaving a great deal of discretion to the dischargers 
themselves in developing SWPPPs and self-monitoring to ensure compliance.  While states and 
local governments are free to pick up the large slack left by the federal program, there are 
effectively no resources and very limited infrastructure with which to address the technical and 
costly challenges faced by the control of stormwater.  These problems are exacerbated by the fact 
that land use and stormwater management responsibilities within local governments are 
frequently decoupled. The following conclusions and recommendations are made. 

EPA’s current approach to regulating stormwater is unlikely to produce an 
accurate or complete picture of the extent of the problem, nor is it likely to adequately 
control stormwater’s contribution to waterbody impairment.  The lack of rigorous end-of-
pipe monitoring, coupled with EPA’s failure to use flow or alternative measures for regulating 
stormwater, make it difficult for EPA to develop enforceable requirements for stormwater 
dischargers. Instead, under EPA’s program, the stormwater permits leave a great deal of 
discretion to the regulated community to set their own standards and self-monitor. 

Implementation of the federal program has also been incomplete.  Current statistics on 
the states’ implementation of the stormwater program, discharger compliance with stormwater 
requirements, and the ability of states and EPA to incorporate stormwater permits with TMDLs 
are uniformly discouraging.  Radical changes to the current regulatory program (see Chapter 6) 
appear necessary to provide meaningful regulation of stormwater dischargers in the future. 

Future land development and its potential increases in stormwater must be 
considered and addressed in a stormwater regulatory program.  The NPDES permit 
program governing stormwater discharges does not provide for explicit consideration of future 
land use. Although the TMDL program expects states to account for future growth in calculating 
loadings, even these more limited requirements for degraded waters may not always be 
implemented in a rigorous way.  In the future, EPA stormwater programs should include more 
direct and explicit consideration of future land developments.  For example, stormwater permit 
programs could be predicated on rigorous projections of future growth and changes in 
impervious cover within an MS4.  Regulators could also be encouraged to use incentives to 
lessen the impact of land development (e.g., by reducing needless impervious cover within future 
developments). 

Flow and related parameters like impervious cover should be considered for use as 
proxies for stormwater pollutant loading.  These analogs for the traditional focus on the 
“discharge” of “pollutants” have great potential as a federal stormwater management tool 
because they provide specific and measurable targets, while at the same time they focus 
regulators on water degradation resulting from the increased volume as well as increased 
pollutant loadings in stormwater runoff.  Without these more easily measured parameters for 
evaluating the contribution of various stormwater sources, regulators will continue to struggle 
with enormously expensive and potentially technically impossible attempts to determine the 
pollutant loading from individual dischargers or will rely too heavily on unaudited and largely 
ineffective self-reporting, self-policing, and paperwork enforcement. 

Local building and zoning codes, and engineering standards and practices that 
guide the development of roads and utilities, frequently do not promote or allow the most 
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innovative stormwater management.  Fortunately, a variety of regulatory innovations—from 
more flexible and thoughtful zoning to using design review incentives to guide building codes to 
having separate ordinances for new versus infill development can be used to encourage more 
effective stormwater management.  These are particularly important to promoting redevelopment 
in existing urban areas, which reduces the creation of new impervious areas and takes pressure 
off of the development of lands at the urban fringe (i.e., reduces sprawl). 

EPA should provide more robust regulatory guidelines for state and local 
government efforts to regulate stormwater discharges.  There are a number of ambiguities in 
the current federal stormwater program that complicate the ability of state and local governments 
to rigorously implement the program.  EPA should issue clarifying guidance on several key 
areas. Among the areas most in need of additional federal direction are the identification of 
industrial dischargers that constitute the highest risk with regard to stormwater pollution and the 
types of permit requirements that should apply to these high-risk sources. EPA should also issue 
more detailed guidance on how state and local governments might prioritize monitoring and 
enforcement of the numerous and diverse stormwater sources within their purview.  Finally, EPA 
should issue guidance on how stormwater permits could be drafted to produce more easily 
enforced requirements that enable oversight and enforcement not only by government officials, 
but also by citizens. Further detail is found in Chapter 6. 

EPA should engage in much more vigilant regulatory oversight in the national 
licensing of products that contribute significantly to stormwater pollution.  De-icing 
chemicals, materials used in brake linings, motor fuels, asphalt sealants, fertilizers, and a variety 
of other products should be examined for their potential contamination of stormwater.  Currently, 
EPA does not apparently utilize its existing licensing authority to regulate these products in a 
way that minimizes their contribution to stormwater contamination.  States can also enact 
restrictions on or tax the application of pesticides or even ban particular pesticides or other 
particularly toxic products. Austin, for example, has banned the use of coal-tar sealants within 
city boundaries. States and localities have also experimented with alternatives to road salt that 
are less environmentally toxic.  These local efforts are important and could ultimately help 
motivate broader scale, federal restrictions on particular products. 

The federal government should provide more financial support to state and local 
efforts to regulate stormwater.  State and local governments do not have adequate financial 
support to implement the stormwater program in a rigorous way.  At the very least, Congress 
should provide states with financial support for engaging in more meaningful regulation of 
stormwater discharges.  EPA should also reassess its allocation of funds within the NPDES 
program.  The agency has traditionally directed funds to focus on the reissuance of NPDES 
wastewater permits, while the present need is to advance the NPDES stormwater program 
because NPDES stormwater permittees outnumber wastewater permittees more than five fold, 
and the contribution of diffuse sources of pollution to degradation of the nation’s waterbodies 
continues to increase. 
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Chapter 3 

Hydrologic, Geomorphic, and Biological Effects of Urbanization on 


Watersheds 


A watershed is defined as the contributing drainage area connected to an outlet or 
waterbody of interest, for example a stream or river reach, lake, reservoir, or estuary.  Watershed 
structure and composition include both naturally formed and constructed drainage networks, and 
both undisturbed areas and human dominated landscape elements.  Therefore, the watershed is a 
natural geographic unit to address the cumulative impacts of urban stormwater.  Urbanization has 
affected change to natural systems that tends to occur in the following sequence.  First, land use 
and land cover are altered as vegetation and topsoil are removed to make way for agriculture or 
subsequently buildings, roads, and other urban infrastructure.  These changes, and the 
introduction of a built drainage network, alter the hydrology of the local area, such that receiving 
waters in the affected watershed can experience radically different flow regimes than they did 
prior to urbanization. This altered hydrology, when combined with the introduction of pollutant 
sources that accompany urbanization (such as people, domesticated animals, industries, etc.), has 
led to water quality degradation of many urban streams. 

This chapter first discusses the typical land-use and land-cover composition of urbanized 
watersheds. This is followed by a description of changes to the hydrologic and geomorphic 
framework of the watershed that result from urbanization, including altered runoff, streamflow 
mass transport, and stream-channel stability.  The chapter then discusses the characteristics of 
stormwater runoff, including its quantity and quality from different land covers, as well as the 
characteristics of dry weather runoff.  Finally, the effects of urbanization on aquatic ecosystems 
and human health are explored.   

LAND-USE CHANGES 

Land use has been described as the human modification of the natural environment into 
the built environment, such as fields, pastures, and settlements.  Important characteristics of 
different land uses are the modified surface characteristics of the land and the activities that take 
place within that land use.  From a stormwater viewpoint, land uses are usually differentiated by 
building density and comprised of residential, commercial, industrial, institutional, recreational, 
and open-space land uses, among others.  Each of these land uses usually has distinct activities 
taking place within it that affect runoff quality.  In addition, each land use is comprised of 
various amounts of surface land cover, such as roofs, roads, parking areas, and landscaped areas.  
The amount and type of each cover also affect the quality and quantity of runoff from urban 
areas. Changes in land use and in the land covers within the land uses associated with 
development and redevelopment are therefore important considerations when studying local 
receiving water problems, the sources of these problems within the watershed, and the 
stormwater control opportunities. 
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Land-Use Definitions 

Although there can be many classifications of residential land use, a crude and common 
categorization is to differentiate by density.  High-density residential land use refers to urban 
single-family housing at a density of greater than 6 units per acre, including the house, driveway, 
yards, sidewalks, and streets. Medium density is between 2 and 6 units per acre, while low 
density refers to areas where the density is 0.7 to 2 units per acre.  Another significant residential 
land use is multiple-family housing for three or more families and from one to three stories in 
height. These units may be adjoined up-and-down, side-by-side, or front-and-rear. 

There are a variety of commercial land uses common in the United States.  The strip 
commercial area includes those buildings for which the primary function is the sale of goods or 
services. This category includes some institutional lands found in commercial strips, such as 
post offices, court houses, and fire and police stations.  This category does not include 
warehouses or buildings used for the manufacture of goods. Shopping centers are another 
common commercial area and have the unique distinction that the related parking lot that 
surrounds the buildings is at least 2.5 times the area of the building roof area.  Office parks are a 
land use on which non-retail business takes place.  The buildings are usually multi-storied and 
surrounded by larger areas of lawn and other landscaping.  Finally, downtown central business 
districts are highly impervious areas of commercial and institutional land use. 

Industrial areas can be differentiated by the intensity of the industry.  For example, 
“manufacturing industrial” is a land use that encompasses those buildings and premises that are 
devoted to the manufacture of products, with many of the operations conducted outside, such as 
power plants, steel mills, and cement plants.  Institutional areas include a variety of buildings, for 
example schools, churches, and hospitals and other medical facilities that provide patient 
overnight care. 

Roads constitute a very important land use in terms of pollutant contributions.  The 
“freeway” land use includes limited-access highways and the interchange areas, including any 
vegetated rights-of-ways.  Finally, there are a variety of open-space categories, such as 
cemeteries, parks, and undeveloped land.  Parks include outdoor recreational areas such as 
municipal playgrounds, botanical gardens, arboretums, golf courses, and natural areas.  
Undeveloped lands are private or publicly owned with no structures and have a complete 
vegetative cover. This includes vacant lots, transformer stations, radio and TV transmission 
areas, water towers, and railroad rights-of-way. 

The preceding land-use descriptions are the traditional categories that make up the vast 
majority of the land in U.S. cities.  However, there are emerging categories of land use, such as 
those espoused under the term New Urbanism, which combine several area types (such as 
commercial and high-density residential areas).  Although land use can be broadly and generally 
categorized, local variations can be extremely important such that locally available land-use data 
and definitions should always be used. For example, local planning agencies typically do not 
separate the medium-density residential areas into subcategories.  However, this may be 
necessary to represent different development trends that have occurred with time, and to 
represent newly emerging types of land uses for an area.  Box 3-1 discusses the subtle influence 
that tree canopy could have on the residential land-use classification. 
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BOX 3-1 
The Role of Tree Cover in Residential Land Use 

Figure 3-1 shows two medium-density residential neighborhoods, one older and one newer.  Tree 
canopy is obviously different in each case, and it may have an effect on seasonal organic debris in an 
area and possibly on nutrient loads (although nutrient discharges appear to be more related to 
homeowner fertilizer applications).  Increased tree canopy cover also has a theoretical benefit in reducing 
runoff quantities due to increased interception losses.  In both cases, however, monitoring data to 
quantify these benefits are sparse.  Xiao (1998) examined the effect urban tree cover had on the rainfall 
volume striking the ground in Sacramento, California.  The results indicated that the type of tree or type of 
canopy cover affected the amount of rainfall reduction measured during a rain event, such that large 
broad-leafed evergreens and conifers reduced the rainfall that reached the ground by 36 percent, while 
medium-sized conifers and deciduous trees reduced the rainfall by 18 percent.  Cochran (2008) 
compared the volume and intensity of rain that reached the ground in an open area (no canopy cover) 
versus two areas with intact canopy covers in Shelby County, Alabama, over a year.  The sites were 
sufficiently close to each other to assume that the rainfall characteristics were the same in terms of the 
intensity and the variation of intensity and volume during the storm.  Rainfall “throughfall” was reduced by 
about 13.5 percent during the spring and summer months when heavily wooded cover existed. The 
rainfall characteristics at the leafless tree sites (winter deciduous trees) were not significantly different 
from the parking lot control sites.  In many locations around the county, very high winds are associated 
with severe storms, significantly decreasing the interception losses.  Of course, mature trees are known to 
provide other benefits in urban areas, including shading to counteract stormwater temperature increases 
and massive root systems that help restore beneficial soil structure conditions.  Additional research is 
needed to quantify the benefits of urban trees through a comprehensive monitoring program. 

FIGURE 3-1 Two medium-density residential areas (no alleys); the area on the right is older. 
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Trends in Urbanization 

Researchers at Columbia University (de Sherbinin, 2002) state that 83 percent of the 
Earth’s land surface has been affected by human settlements and activities, with the urbanized 
areas comprising about 4 percent of the total land use of the world.  Urban areas are expanding 
world-wide, especially in developing countries.  The United Nations Population Division 
estimates suggest that the world’s population will become mostly urbanized by 2010, whereas 
only 37 percent of the world’s population was urbanized in 1970.  De Sherbinin (2002) 
concludes that although the extent of urban areas is not large when compared with other land 
uses (such as agriculture or forestry) their environmental impact is significant.  Population 
densities in the cities are large, and their political, cultural, and economic influence is great.  
Most industrial activity is also located near cities.  The influence of urban areas extends beyond 
their boundaries due to the need for large amounts of land for food and energy production, to 
generate raw materials for industry, for building water supplies, for obtaining other resources 
such as construction materials, and for recreational areas.  One study estimated that the cities of 
Baltic Europe require from 500 to more than 1,000 times the urbanized land area (in the form of 
forests, agricultural, marine, and wetland areas) to supply their resources and to provide for 
waste disposal (de Sherbinin, 2002). 

Currently, considerable effort is being spent investigating land-use changes world-wide 
and in the United States in support of global climate change research.  The U.S. Geological 
Survey (USGS, 1999) has prepared many research reports describing these changes; Figure 3-2 
shows the results for one study in the Chicago and Milwaukee areas, and Figure 3-3 shows the 
results for a study in the Chesapeake Bay area. These maps graphically show the dramatic rate 
of change in land use in these areas.  The very large growth in urban areas during the 20 years 
between 1975 and 1995 is especially astonishing.  By 1995, Milwaukee and Chicago’s urbanized 
areas more than doubled in size from prior years.  Even more rapid growth has occurred in the 
Washington, D.C.–Baltimore area. 

FIGURE 3-2 The extent of urban land in Chicago and Milwaukee in 1955 (black), 1975 (red), 
and 1995 (yellow). SOURCE: USGS (1999). 
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FIGURE 3-3 This series of maps compares changes in urban, agricultural, and forested lands 
in the Patuxent River watershed over the past 140 years.  The top series shows the extent of 
urban areas (red) along with agriculture (gold), which was at its peak in the mid- to late 1800s.  
Since 1900, the amount of agricultural land has declined as urban and forested land (green) has 
increased. SOURCE: USGS (1999). 

Many different metrics can be used to measure the rate of urbanization in the United 
States, including the number of housing starts and permits and the level of new U.S. 
development.  The latter is tracked by the U.S. Department of Agriculture’s (USDA) National 
Resources Inventory (USDA, 2000).  The inventory, conducted every five years, covers all non-
federal lands in the United States, which is 75 percent of the U.S. total land area.  The inventory 
uses land-use information from about 800,000 statistically selected locations.  From 1992 to 
1997, about 2.2 million acres per year were converted from non-developed to developed status.  
According to the USDA (2000), the per capita developed land use (acres per person, a classical 
measure of urban sprawl) has increased in the United States between the years of 1982 and 1997 
from about 0.43 to about 0.49 acres per person.  The smallest amount of developed land used per 
person was for New York and Hawaii (0.15 acres), while the largest land consumption rate was 
for North Dakota, at about 10 times greater.  Surprisingly, Los Angeles is the densest urban area 
in the country at 0.11 acres per person.  The amount of urban sprawl is also directly 
proportionate to the population growth. According to Beck et al. (2003): 

In the 16 cities that grew in population by 10 percent or less between 1970 and 1990 
(but whose population did not decline), developed area expanded 38 percent—more 
than in cities that declined in population but considerably less than in the cities 
where population increased more dramatically.  Cities that grew in population by 
between 10 and 30 percent sprawled 54 percent on average.  Cities that grew 
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between 31 and 50 percent sprawled 72 percent on average.  Cities that grew in 
population by more than 50 percent sprawled on average 112 percent.  These 
findings confirm the common sense, but often unacknowledged proposition, that 
there is a strong positive relationship between sprawl and population growth. 

In most areas, the per capita use of developed land has increased, along with the 
population growth.  However, even some cities that had no population growth or had negative 
growth, such as Detroit, still had large amounts of sprawl (increased amounts of developed land 
used per person), but usually much less than cities that had large population growth.  Los 
Angeles actually had an 8 percent decreased rate of land consumption per resident during this 
period, but the city still experienced tremendous growth in land area due to its very large 
population growth.  The additional 3.1 million residents in the Los Angeles area during this time 
resulted in the development of almost an additional 400 square miles. 

Land-Cover Characteristics in Urban Areas 

As an area urbanizes, the land cover changes from pre-existing rural surfaces, such as 
agricultural fields or forests, to a combination of different surface types.  In municipal areas, land 
cover can be separated into various common categories—pictured and described in Box 3-2— 
that include roofs, roads, parking areas, storage areas, other paved areas, and landscaped or 
undeveloped areas. 

Most attention is given to impervious cover, which can be easily quantified for different 
types of land development. Given the many types of land cover described in Box 3-2, 
impervious cover is composed of two principal components: building rooftops and the 
transportation system (roads, driveways, and parking lots).  Compacted soils and unpaved 
parking areas and driveways also have “impervious” characteristics in that they severely hinder 
the infiltration of water, although they are not composed of pavement or roofing material.  In 
terms of total impervious area, the transportation component often exceeds the rooftop 
component (Schueler, 1994).  For example, in Olympia, Washington, where 11 residential 
multifamily and commercial areas were analyzed in detail, the areas associated with 
transportation-related uses comprised 63 to 70 percent of the total impervious cover (Wells, 
1995). A significant portion of these impervious areas—mainly parking lots, driveways, and 
road shoulders—experience only minimal traffic activity.  Most retail parking lots are sized to 
accommodate peak parking usage, which occurs only occasionally during the peak holiday 
shopping season, leaving most of the area unused for a majority of the time.  On the other hand, 
many business and school parking areas are used to their full capacity nearly every work day and 
during the school year. Other differences at parking areas relate to the turnover of parking 
during the day. Parked vehicles in business and school lots are mostly stationary throughout the 
work and school hours. The lighter traffic in these areas results in less vehicle-associated 
pollutant deposition and less surface wear in comparison to the greater parking turnover and 
larger traffic volumes in retail areas (Brattebo and Booth, 2003). 
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BOX 3-2 
Land Cover in Urban Areas 

For any given land use, there is a range of land covers that are typical.  Common land covers are 
described below, along with some indication of their contribution to stormwater runoff and their pollutant-
generating ability. 

Roofs.  These are usually either flat or pitched, as both have significantly different runoff 
responses.  Flat roofs can have about 5 to 10 mm of detention storage while pitched roofs have very little 
detention storage.  Roofing materials are also usually quite different for these types of roofs, further 
affecting runoff quality.  In addition, roof flashing and roof gutters may be major sources of heavy metals if 
made of galvanized metal or copper.  Directly connected roofs have their roof drains efficiently connected 
to the drainage system, such as direct connections to the storm drainage itself or draining to driveways 
that lead to the drainage system.  These directly connected roofs have much more of their runoff waters 
reaching the receiving waters than do partially connected roofs, which drain to pervious areas. 

A directly connected roof drain A disconnected roof drain (drains to pervious area) 

Parking Areas. These can be asphalt or concrete paved (impervious surface) or unpaved 
(traditionally considered a pervious surface) and are either directly connected or drain to adjacent 
pervious areas.  Areas that have rapid turnover of parked cars throughout the day likely have greater 
levels of contamination due to the frequent starting of the vehicles, an expected major source of 
pavement pollutants.  Unpaved parking areas actually should be considered impervious surfaces, as the 
compacted surface does not allow any infiltration of runoff.  Besides automobile activity in the parking 
areas, other associated activities contribute to contamination.  For example, parked cars in disrepair 
awaiting service can contribute to parking area runoff contamination.  In addition, maintenance of the 
pavement surface, such as coal-tar seal coating, can be significant sources of polycyclic aromatic 
hydrocarbons (PAHs) to the runoff. 

Paved parking area with frequent  Contamination of paved parking areas 
automobile movement    due to commercial activities 

continues on next page 
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116 Urban Stormwater Management in the United States 

BOX 3-2 Continued 

Storage Areas.  These can also be paved, unpaved, directly connected, or drained to pervious 
areas.  As with parking areas, unpaved storage areas should not be considered pervious surfaces 
because the compacted material effectively hinders infiltration.  Detention storage runoff losses from 
unpaved storage areas can be significant.  In storage areas (especially in commercial and industrial land 
uses), activities in the area can have significant effects on runoff quality. 

Contaminated paved storage area at vehicle junk yard   Heavy equipment storage area on concrete 
surface 

Streets. Streets in municipal areas are usually paved and directly connected to the storm 
drainage system.  In municipal areas, streets constitute a significant percentage of all impervious 
surfaces and runoff flows.  Features that affect the quality of runoff from streets include the varying 
amounts of traffic on different roads and the amount and type of roadside vegetation.  Large seasonal 
phosphorus loads can occur from residential roads in heavily wooded areas, for example.   

Wide arterial street with little roadside vegetation    Narrow residential street with substantial vegetation  

Other Paved Areas. Other paved areas in municipal regions include driveways, playgrounds, 
and sidewalks.  Depending on their slopes and local grading, these areas may drain directly to the 
drainage system or to adjacent pervious areas.  In most cases, the runoff from these areas contributes 
little to the overall runoff for an area, and the runoff quality is of relatively better quality than from the other 
“hard” surfaces. 

continues on next page 
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117 Effects of Urbanization on Watersheds 

BOX 3-2 Continued 

Landscaped and Turf Areas. Although these are some of the only true pervious surfaces in 
municipal areas, disturbed urban soils can be severely compacted, with much more reduced infiltration 
rates than are assumed for undisturbed regional soils.  Besides the usually greater than expected 
quantities of runoff of pervious surfaces in urban areas, they can also contribute high concentrations of 
various pollutants.  In areas with high rain intensities, erosion of sediment can be high from pervious 
areas, resulting in much higher concentrations of total suspended solids (TSS) than from paved areas.  
Also, landscaping chemicals, including fertilizers and pesticides, can be transported from landscaped 
urban areas.  Undeveloped woods in urban areas can have close to natural runoff conditions, but many 
parks and other open-space areas usually have degraded runoff compared to natural conditions.  Turf 
grass has unique characteristics compared to other landscaped areas in that the soil structure is usually 
more severely degraded compared to natural conditions.  The normally shallower root systems are not as 
effective in restoring compacted soils and they can remain compacted due to some activities (pathways, 
parked cars, playing fields, etc.) that do not occur on areas planted with shrubs and trees. 

Soil erosion from turf areas with fine-grained soils during periods of high rain intensities 

Undeveloped Areas. Undeveloped areas in otherwise urban locations differ from natural areas.  
In many situations, they can be previously disturbed (cleared and graded) areas that have not been sold 
or developed.  They may be overgrown with various local vegetation types that thrive in disturbed 
locations.  In other situations, undeveloped areas may be small segments of natural areas that have not 
been disturbed or revegetated.  In this case, their stormwater characteristics may approach natural 
conditions but still be degraded due to adjacent activities and atmospheric deposition. 

SOURCE: Pitt and Voorhees (1995, 2002). 
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118 Urban Stormwater Management in the United States 

As described in Box 1-1, impervious cover is broken down into two main categories: 
directly connected impervious areas (or effective impervious area) and non-directly connected 
(disconnected) impervious areas (Sutherland, 2000; Gregory et al., 2005) (although it is 
recognized that these two states are end-members of a range of conditions).  Directly connected 
impervious area includes impervious surfaces which drain directly to the sealed drainage system 
without flowing appreciable distances over pervious surfaces (usually a flow length of less than 5 
to 20 feet over pervious surfaces, depending on soil and slope characteristics and the amount of 
runoff). Those areas are the most important component of stormwater runoff quantity and 
quality problems.  Approximately 80 percent of directly connected impervious areas are 
associated with vehicle use such as streets, driveways, and parking (Heaney, 2000). 

Values of imperviousness can vary significantly according to the method used to estimate 
the impervious cover.  In a detailed analysis of urban imperviousness in Boulder, Colorado, Lee 
and Heaney (2003) found that hydrologic modeling of the study area resulted in large variations 
(265 percent difference) in the calculations of peak discharge when impervious surface areas 
were determined using different methods.  They concluded that the main focus should be on 
effective impervious area (EIA) when examining the effects of urbanization on stormwater 
quantity and quality. 

Runoff from disconnected impervious areas can be spread over pervious surfaces as sheet 
flow and given the opportunity to infiltrate before reaching the drainage system.  Therefore, there 
can be a substantial reduction in the runoff volume and a delay in the remaining runoff entering 
the storm drainage collection system, depending on the soil infiltration rate, the depth of the 
flow, and the available flow length.  Examples of disconnected impervious surfaces are rooftops 
that discharge into lawns, streets with swales, and parking lots with runoff directed to adjacent 
open space or swales. From a hydrologic point of view, road-related imperviousness usually 
exerts a larger impact than rooftop-related imperviousness, because roadways are usually directly 
connected whereas roofs can be disconnected (Schueler, 1994).  

Methods for Determining Land Use and Land Cover 

Historically, land-use and land-cover information was acquired by a combination of field 
measurements and aerial photographic analyses—methods that required intensive interpretation 
and cross validation to guarantee that the analyst’s interpretations were reliable (Goetz et al., 
2003). Figure 3-4 is an example of a high-resolution panchromatic aerial photograph that was 
taken from an airplane in Toronto and used for measurements of urban surfaces (Pitt and 
McLean, 1986).  Most recently, satellite images have become available at high spatial resolution 
for many areas (<1 to 5 m resolution) and have the advantage of digital multi-spectral 
information more complete than even that provided by digital orthophotographs.  Minnesota has 
one of the longest records (over 20 years) of continuously recorded statistics on land cover and 
impervious surfaces derived from satellite images—information which has been incorporated 
into the Minnesota Statewide Conservation and Preservation Plan.  Some of the remaining 
problems to be overcome with satellite imagery include difficulties in obtaining consistent 
sequential acquisition dates, intensive computer processing time requirements, and large 
computer storage space requirements to store massive amounts of image information. 

PREPUBLICATION 
  

0044174



 

 
 

 

 
 
 

 

 

119 Effects of Urbanization on Watersheds 

FIGURE 3-4 Example of a high-resolution panchromatic aerial photograph of an industrial area 
used for measurements of urban surfaces.  SOURCE: Pitt and McLean (1986). 

The recommended approach for conducting a survey of land uses and development 
characteristics (land cover and activities) for an area is to use both aerial photography and site 
surveys. Aerial photography has improved greatly in recent years, but it is still not suitable for 
obtaining all the information needed for developing a comprehensive stormwater management 
plan. Initially, aerial photos should be used to identify the locations and extents of the various 
land uses in the study area. Neighborhoods representing homogenous land uses should then be 
identified for site surveys.  Usually, about 10 to 15 neighborhoods for each land use are 
sufficient for a community being studied (Burton and Pitt, 2002).  After the field surveys are 
conducted, the aerials are again used to measure the actual areas associated with land surface 
cover. This information can be used with field survey data to separate the surfaces into the 
appropriate categories for analyses and modeling. 

Box 3-3 presents a detailed study of land cover for several land uses in the southern 
United States using satellite imagery and ground surveys (Bochis, 2007; Bochis et al., 2008).  
The results presented here have been found to be broadly similar to other areas studied in the 
United States, although few studies have been as detailed, and there are likely to be regional 
differences. 

The general conclusion of many land-use and land-cover studies is that in urban areas, 
the amount of impervious surfaces has increased since the early years of the 20th century because 
of the tendency toward increased automobile use and bigger houses, which is associated with an 
increase in the facilities necessary to accommodate them (wider streets, more parking lots, and 
garages).  As shown in later sections of this report, the construction of impervious surfaces leads 
to multiple impacts on stream systems.  Therefore, future development plans and water resource 
protection programs should consider reducing impervious cover in the potential expansion of 
communities. Wells (1995), Booth (2000), Stone (2004), and Gregory et al. (2005) show that 
reducing the size and dimensions of residential parcels, promoting cluster developments 
(clustered medium-density residential areas in conjunction with open space, instead of large 
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120 Urban Stormwater Management in the United States 

BOX 3-3 
Land Use and Land Cover for the Little Shades Creek Watershed 

Data collected by Bochis-Micu and Pitt (2005) and Bochis (2007) for the Little Shades Creek 
watershed near Birmingham, Alabama, were acquired using IKONOS satellite imagery (provided by the 
Jefferson County Storm Water Management Authority) as an alternative to classical aerial photography to 
map the characteristics of the land uses in the monitored watershed areas, supplemented with verified 
ground truth surveys.  IKONOS is the first commercially owned satellite that provides 1-m-resolution 
panchromatic image data and 4-m multi-spectral imagery (Goetz et al., 2003).   

This project was conducted to evaluate the effects of variable site conditions associated with 
each land-use category.  About 12 homogeneous neighborhoods were investigated in each of the 16 
major land uses in this 2,500-hectare watershed.  Detailed land-cover measurements were made using a 
variety of techniques, as listed above, including field surveys for small details that were not visible with 
remote sensing tools (such as roof drain connectiveness, pavement texture, and landscaping 
maintenance practices).  Each of these individual neighborhoods was individually modeled to investigate 
the resultant variability in runoff volume and pollutant discharges.  These were statistically evaluated to 
determine if the land-use categories properly stratified these data by explaining significant fractions of the 
variability. Bochis-Micu and Pitt (2005) and Bochis (2007) concluded that land-use categories were an 
appropriate surrogate that can be used to describe the observed combinations of land surfaces.  
However, proper stormwater modeling should examine the specific land surfaces in each land-use 
category in order to better understand the likely sources of the pollutants and the effectiveness of 
candidate stormwater control measures (SCMs). 

This watershed has an overall impervious cover of about 35 percent, of which about 25 percent is 
directly connected to the drainage system.  Table 3-1 shows the average land covers for each of the 
surveyed land uses, along with the major source areas in each of the directly connected and 
disconnected impervious and pervious surface categories.  The impervious covers include streets, 
driveways, parking, playgrounds, roofs, walkways, and storage areas.  The directly connected areas are 
indicated as “connected” or “draining to impervious” and do not include the pervious area or the 
impervious areas that drain to pervious areas.  As expected, the land uses with the least impervious 
cover are open space (vacant land, cemeteries, golf courses) and low-density residential, and the land 
uses with the largest impervious covers are commercial areas, followed by industrial areas.  For a typical 
high-density residential land use in this region (having 15 or more units per hectare), the major land cover 
was found to be landscaped areas, subdivided into front- and backyard categories, while 25 percent of 
this land-use area is covered by impervious surfaces broken down into three major subcategories: roofs, 
streets, and driveways.  The subareas making up each land use show expected trends, with roofs and 
streets being the predominant directly connected impervious covers in residential areas, and parking and 
storage areas also being important in commercial and industrial areas. 

continues on next page 
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121 Effects of Urbanization on Watersheds 

BOX 3-3 Continued 

TABLE 3-1 Little Shades Creek Watershed Land Cover Information (percent and the predominant land 
cover) 

Land Use Directly Connected 
Impervious Cover (%) 

Disconnected 
Impervious Cover (%) Pervious Cover (%) 

High-Density 
Residential 

14 
(streets and roof) 

10 
(roofs) 

76 (front and rear 
landscaping) 

Medium-Density 
Residential (<1960 to 
1980) 

11 
(streets and roofs) 

8 
(roofs) 

81 (front and rear 
landscaping) 

Medium-Density 
Residential (>1980) 

14 
(streets and roofs) 

5 
(roofs) 

80 (front and rear 
landscaping) 

Low-Density 
Residential 

6 
(streets) 

4 
(roofs) 

89 (front and rear 
landscaping) 

Apartments 21 
(streets and parking) 

22 
(roofs) 

58 (front and rear 
landscaping) 

Multiple Families 28 
(roofs, parking , and 
streets) 

7 
(roofs) 

65 (front and rear 
landscaping) 

Offices 59 (parking, streets, 
and roofs) 

3 
(parking) 

39 (front and rear 
landscaping) 

Shopping Centers 64 (parking, roofs, 
and streets) 

4 
(roofs) 

31 (front landscaping) 

Schools 16 
(roofs and parking) 

20 
(playground) 

64 (front and rear 
landscaping, large 
turf) 

Churches 53 7 40 
(parking and streets) (parking) (front landscaping) 

Industrial 39 
(storage, parking, and 
streets) 

18 
(storage and roofs) 

44 (front and rear 
landscaping) 

Parks 32 
(streets and parking) 

33 
(playground) 

34 
(large turf and 
undeveloped) 

Cemeteries 7 15 78 
(streets) (parking) (large turf) 

Golf Courses 2 4 95 
(streets) (roofs) (large turf) 

Vacant 5 
(streets) 

1 
(driveways) 

94 
(undeveloped and 
large turf) 

SOURCE: Bochis-Micu and Pitt (2005) and Bochis (2007). Reprinted, with permission, from Bochis 
(2007).  Copyright 2007 by Celina Bochis.  
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122 Urban Stormwater Management in the United States 

tracts of low-density areas), building taller buildings, reducing the residential street width (local 
access streets), narrowing the width and/or building one-side sidewalks, reducing the size of 
paved parking areas to reflect the average parking needs instead of peak needs, and using 
permeable pavement for intermittent/overflow parking can reduce the traditional impervious 
cover in communities by 10 to 50 percent.  Many of these benefits can also be met by paying 
better attention to how the pavement and roof areas are connected to the drainage system.  
Impervious surfaces that are “disconnected” by allowing their drainage water to flow to adjacent 
landscaped areas can result in reduced runoff quantities. 

HYDROLOGIC AND GEOMORPHIC CHANGES 

The watershed provides an organizing framework for the management of stormwater 
because it determines the natural patterns of water flow as well as the constituent sediment, 
nutrient, and pollutant loads. In undeveloped watersheds, hillslope hydrologic flow-path systems 
co-evolve with microclimate, soils, and vegetation to form topographic patterns within which 
ecosystems are spatially arranged and adjusted to the long-term patterns of water, energy, and 
nutrient availability. The landforms that comprise the watershed include the network patterns of 
streams, rivers, and their associated riparian zones and floodplains, as well as component 
freshwater lakes, reservoirs, wetlands, and estuaries. 

This section starts with a discussion of precipitation measurement and characteristics 
before turning to the typical changes in hydrology and geomorphology of the watershed brought 
on by urbanization. In both the terrestrial and aquatic phases, retention and residence time of 
sediment and solutes decreases with increasing flow volume and velocity.  This results in 
relatively high retention and low export of water and nutrients in undeveloped watersheds 
compared to decreasing retention and greater pollutant export in disturbed or developed systems. 

The Storm in Stormwater 

The magnitude and frequency of stormwater discharges are not just determined by 
rainfall. Instead, they are the combined product of storm and inter-storm characteristics, land 
use, the natural and built drainage system, and any stormwater control measures (SCMs) that 
have been implemented.  The total volume and peak discharge of runoff, as well as the 
mobilization and transport of pollutants, are dependent on all aspects of the storm magnitude, 
catchment antecedent moisture conditions, and the interstorm period.  Therefore, information on 
the frequency distribution of storm events and properties is an important aspect of understanding 
the distribution of pollutant concentrations and loads in stormwater discharges.  In northern 
climates, runoff production from precipitation can be significantly delayed by the accumulation, 
ripening, and melt of snowpacks, such that much of the annual load of certain pollutants may be 
mobilized in peak flow from snowmelt events.  Therefore, measurement of precipitation and 
potential accumulation in both liquid and solid form is critical for stormwater assessment. 
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123 Effects of Urbanization on Watersheds 

Precipitation Measurements 

Any given storm is characterized by the storm’s total rainfall (depth), its duration, and the 
average and peak intensity. A storm hyetograph depicts measured precipitation depth (or 
intensity) at a precipitation gauge as a function of time; an example is shown in Figure 3-5.  This 
figure illustrates the typical high degree of variability of precipitation over the total duration of a 
storm.  In this example, the total storm depth is 50.9 mm, the duration is 19 hours, and the peak 
intensity is 0.56 mm/minute (peak depth of 2.79 mm divided by the measurement increment of 5 
minutes).  The average intensity is 0.045 mm/minute, quite a bit lower than the peak intensity, 
since the storm duration is punctuated by periods of low and no measurable precipitation. 

FIGURE 3-5 Example of a storm hyetograph at location RG2, September 20–21, 2001, Valley 
Creek watershed, Chester County, Pennsylvania.  The time increment of measurement is 5 
minutes, while the entire duration of this storm is about 16 hours. 
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124 Urban Stormwater Management in the United States 

In addition to measurements of individual storm events, precipitation data are routinely 
collected for longer time periods and compiled and analyzed annually when trying to understand 
local rainfall patterns and their impact on baseflow, water quality, and infrastructure design.  
Figure 3-6 shows the rainfall during 2007 at both humid (Baltimore) and arid (Phoenix) 
locations. Especially apparent in the Baltimore data is the fact that the majority of storm events 
are less than 20 mm in depth. 

Several networks of precipitation gauges are available in the United States; gauge data 
are available online from the National Climatic Data Center (NCDC) (http://ncdc.nws.noaa.gov).  
High-resolution precipitation data (i.e., with measurement intervals of an hour or less) are 
typically not recorded except at primary weather service meteorological stations, while daily 
precipitation records are more extensively collected and available through the Cooperative 
Weather Observer Program (http://www.nws.noaa.gov/om/coop/).  This distinction is important 
to stormwater managers because most stormwater applications require short-duration 
measurements or model results (minutes to hours).  Fortunately, a combination of precipitation 
gauges and precipitation radar estimates are available to estimate precipitation depth and 
duration, as well as additional methods to estimate snowfall and snowpack water equivalent 
depth and conditions. (A thorough description of precipitation measurement by radar is given by 
Krajewski and Smith [2001]).  While most of the conterminous United States is covered by 
NEXRAD radar for estimation of high-temporal-resolution precipitation at current resolutions of 
~4 km, the radar backscatter information requires calibration and correction with precipitation 
gauge data, and satellite estimates of precipitation are generally not sufficiently reliable for 
stormwater applications.  It goes without saying that the measurement, quality assurance, and 
maintenance of long-term precipitation records are both vital and nontrivial to stormwater 
management. 

Baltimore and Phoenix Precipitation 2007 
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FIGURE 3-6 Daily precipitation totals for the Baltimore-Washington and Phoenix airports for 
2007. 
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PREPUBLICATION 

Precipitation Statistics 

The basic characterization of precipitation is by depth-duration-frequency curves, which 
describe the return period, recurrence interval, and exceedance probability (terms all denoting 
frequency) of different precipitation intensities (depths) over different durations.  The 
methodology for determining the curves is described in Box 3-4.  Precipitation durations of 
interest in stormwater management range from a few minutes (important for determining peak 
discharge from small urban drainage areas) to a year (where the interest is in the total annual 
volume of runoff production).  As an example, one might be interested in the return period of the 
1-inch, 1-hour event, or the 1-inch, 24-hour event; the latter would have a much shorter return 
period, because accumulating an inch of rain over a day is much more common than 
accumulating the same amount over just an hour. 

The National Weather Service has developed an online utility to estimate the return 
period for a range of depth–duration events for any place in the conterminous United States 
(http://hdsc.nws.noaa.gov/hdsc/pfds/).  Figures 3-7 and 3-8 show examples of precipitation 
depth-duration-frequency curves for a humid location (Baltimore, Maryland) and an arid site 
(Phoenix, Arizona).  As an illustration of the climatic influence on the depth-duration-frequency 
curves, the 2-year, 1-hour storm is associated with a depth of 1.2 inches of precipitation in 
Baltimore, whereas this same recurrence interval and duration are associated with a depth of only 
0.6 inch of precipitation in Phoenix.  Durations from 5 minutes to one day are shown because 

BOX 3-4 
Determining Depth-Duration-Frequency Curves 

Depth-duration-frequency curves are developed from precipitation records using either annual 
maximum data series or annual exceedance data series.  Annual maximum data series are calculated by 
extracting the annual maximum precipitation depths of a chosen duration from a record.  In cases where 
there are only a few years of data available (less than 20 to 25 years), then an annual exceedance series 
(a type of “partial duration series”) for each storm duration can be calculated, where N largest values from 
N years are chosen. An annual maximum series excludes other extreme values of record that may occur 
in the same year.  For example, the second highest value on record at an observing station may occur in 
the same year as the highest value on record but will not be included in the annual maximum series.  The 
design precipitation depths determined from the annual exceedance series can be adjusted to match 
those derived from an annual maximum series using empirical factors (Chow et al., 1988; NOAA Atlas 
data series, see http://www.weather.gov/oh/hdsc/currentpf.htm, e.g., Bonnin et al., 2006).  Hydrologic 
frequency analysis is then applied the data series to determine desired return periods by fitting a 
probability distribution to the data to determine the return periods1 of interest.  The process is repeated for 
other chosen storm durations. 

1Analysis of annual maximum series produces estimates of the average period between years when a particular value is exceeded 
(“average recurrence interval”).  Analysis of partial duration (annual exceedance) series gives the average period between cases of 
a particular magnitude (“annual exceedance probability”).  The two results are numerically similar at rarer average recurrence 
intervals but differ at shorter average recurrence intervals (below about 20 years).  NOAA (e.g., Bonnin et al., 2006) notes that the 
use of the terminology “average recurrence interval” and “annual exceedance probability” typically reflects the analysis of the two 
different series, but that sometimes the term “average recurrence interval” is used as a general term for ease of reference. 
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126 Urban Stormwater Management in the United States 

this is the range typically used in the design of stormwater management facilities.  The shorter 
durations provide expected magnitude and frequency for brief but significant precipitation 
intensity peaks that can mobilize and transport large amounts of pollutants and erode soil, and 
they are used in high-resolution stormwater models.  More commonly, however, stormwater 
regulations are written for 24-hour durations at 2-, 10-, 25-, 50-, or 100-year recurrence intervals. 

Precipitation Depth-Duration-Frequency - BWI 
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FIGURE 3-7 Depth-duration-frequency curves for Baltimore, Maryland. 
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FIGURE 3-8 Depth-duration-frequency curves for Phoenix, Arizona. 
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127 Effects of Urbanization on Watersheds 

Because storm magnitudes and frequencies vary by climatic region, it is reasonable to 
expect them to change during recurring climate events (e.g., El Niño) or over the long term by 
climate change.  Alteration in convective precipitation by major urban centers has been 
documented for some time (Huff and Changnon, 1973).  Some evidence exists that precipitation 
regimes are shifting systematically toward an increase in more intense rainfall events, which is 
consistent with modeled projections of global climate change increases in hydrologic extremes.  
Kunkel et al. (1999) analyzed precipitation data from 1,295 weather stations from 1931 to 1996 
across the contiguous United States and found that storms with extreme levels of precipitation 
have increased in frequency. The analysis considered short-duration events (1, 3, and 7 days) of 
1-year and 5-year return intervals.  A linear trend analysis using Kendall’s slope estimator 
statistic indicated that the overall trend in 7-day, 1-yr events for the conterminous United States 
is upward at a rate of about 3 percent per decade for 1931 to 1996; the upward trend in 7-day, 5
year events is about 4 percent per decade. These two time series are shown in Figure 3-9.  An 
increased frequency of intense precipitation events will shift depth-frequency-duration curves for 
a given location, with a given return period being associated with a more intense event.  
Alternatively, the return period for a given intensity (or depth) of an event will be reduced if the 
event is occurring more frequently.  In light of climate change, depth-duration-frequency curves 
will need to be updated regularly in order to ensure that stormwater management facilities are 
not underdesigned for an increasing intensity of precipitation.  Additional implications of climate 
change for stormwater management are discussed in Box 3-5. 

FIGURE 3-9 Nationally averaged annual U.S. time series of the number of precipitation events 
of 7-day duration exceeding 1-year (dots) and 5-year (diamonds) recurrence intervals. 
SOURCE: Reprinted, with permission, from Kunkel et al. (1999). Copyright 1999 by American 
Meteorological Society. 
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128 Urban Stormwater Management in the United States 

BOX 3-5 
Climate Change and Stormwater Management 

An ongoing report series issued by the U.S. Climate Change Science Program and the 
Subcommittee on Global Change Research summarizes the evidence for climate change to date and 
expected impacts of climate change, including impacts on the water resources sector 
(http://www.climatescience.gov/). According to the Intergovernmental Panel on Climate Change (IPCC 
2007), annual precipitation will likely increase in the northeastern United States and will likely decrease in 
the southwestern United States over the next 100 years.  In the western United States, precipitation 
increases are projected during the winter, whereas decreases are projected for the summer.  As 
temperatures warm, precipitation will increasingly fall as rain rather than snow, and snow season length 
and snow depth are very likely to decrease in most of the country.  More extreme precipitation events are 
also projected, which, when coupled with an anticipated increase in rain-on-snow events, would 
contribute to more severe flooding due to increases in extreme stormwater runoff. 

The predictions for increases in the intensity and frequency of extreme events have significant 
implications for future stormwater management.  First, many of the design standards currently in use will 
need to be revised, since they are based on historical data.  For example, depth-duration-frequency 
curves used for design storm data will need to be updated, because the magnitude of the design storms 
will change.  Even with revised design standards, in light of future uncertainty, new SCMs will need to be 
designed conservatively to allow for additional storage that will be required for regions with predicted 
trends in increased precipitation.  In addition, existing SCM designs based on old standards may prove to 
be undersized in the future.  Implementation of a monitoring program to check existing SCM inflows 
against original design inflows may be prudent to aid in judging whether retrofit of existing facilities or 
additional stormwater infrastructure is needed. 

Design Storms 

Given that only daily precipitation records are widely available, but short-duration data 
are required for stormwater analysis and prediction, design storms have been developed for the 
different regions of the United States by different state and federal resource agencies.  A design 
storm is a specified temporal pattern of rainfall at a location, created using an overall storm 
duration and frequency relevant to the design problem at hand.  Examples of design storms 
include the 24-hour, 100-year event for flood control and the 24-hour, 2-year event for channel 
protection. The magnitude of the design storm can be derived from data at a single gauge, or 
from synthesized regional data published by state or federal agencies.  The simplest form of a 
design storm is a triangular hyetograph where the base is the duration and the height is adjusted 
so that the area under the curve equals the total precipitation.  In instances where the hyetograph 
is to be used to estimate sequences of shorter duration intensities (i.e., minutes to a few hours) 
within larger duration events, depth-duration-frequency curve data can be used to synthesize a 
design storm hyetograph (see Chow et al., 1988).  An example design storm for the 100-year 
storm event for St. Louis based on NOAA Atlas 14 depth-duration-frequency data is shown in 
Figure 3-10. 
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129 Effects of Urbanization on Watersheds 

FIGURE 3-10 Hundred-year design storm for St. Louis based on NOAA Atlas 14 data. 

Conversion of Precipitation to Runoff 

Dynamics of Watershed Flowpaths 

Precipitation falling on the land surface is subject to evaporative loss to the atmosphere 
by vegetation canopy and leaf litter interception, evaporation directly from standing water on the 
surface and upper soil layers or impervious surfaces, and later transpiration through root uptake 
by vascular plants. Snowpack is also subject to sublimation (conversion of snow or ice directly 
to vapor), which results in the loss of a portion of the snow prior to melt.  The rate of evaporative 
loss depends on local weather conditions (temperature, humidity, wind speed, solar radiation) 
and the rate and duration of precipitation.  Precipitation (or snowmelt) in excess of interception 
and potential evaporative loss rates is then partitioned into infiltration and direct runoff.1 

There is a gradation of flowpaths transporting water, sediment, and solutes through a 
watershed, ranging from rapid surface flowpaths through generally slower subsurface flowpaths.  
Residence times generally increase from surface to subsurface flowpaths, with rapid surface flow 

1 The term runoff is often used in two senses.  For a given precipitation event, direct storm runoff refers to the 
rainfall (minus losses) that is shed by the landscape to a receiving waterbody.  In an area of 100 percent 
imperviousness, the runoff nearly equals the rainfall (especially for larger storms).  Over greater time and space 
scales, surface water runoff refers to streamflow passing through the outlet of a catchment, including base flow from 
groundwater that has entered the stream channel.  The raw units of runoff in either case are volume per time, but the 
volumetric flowrate (discharge) is often divided by contributing area to express runoff in units of depth per time.  In 
this way, unit runoff rates from various-sized watersheds can be compared to account for differences other than the 
contributing area. 
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130 Urban Stormwater Management in the United States 

providing the major contribution to flood flow while subsurface flowpaths contribute to longer-
term patterns of surface wetness.  Watershed characteristics that influence the relative dominance 
of surface versus subsurface flowpaths include infiltration capacity as affected by land cover, soil 
properties, and macropores; subsurface structure or soil horizons with varying conductivity; 
antecedent soil moisture and groundwater levels; and the precipitation duration and intensity for 
a particular storm. 

The distribution and activity of flowpaths result in changing patterns of soil moisture and 
groundwater depth, which result in patterns of soil properties, vegetation, and microbial 
communities. These ecosystem patterns, in turn, can have strong influences on the hydraulics of 
flow and biogeochemical transformations within the flowpaths, with important implications for 
sources, sinks, and transport of solutes and sediment in the watershed.  Riparian areas, wetlands, 
and the benthos of streams and waterbodies are nodes of interaction between surface and 
groundwater flowpaths, yielding reactive environments in which “hot spots” of biogeochemical 
transformation develop (McClain et al., 2003).  Thus, any alteration of surface and subsurface 
hydrologic flowpaths, for example due to urbanization, not only alters the properties of soil and 
vegetation canopy but also reforms the ecosystem distribution of biogeochemical 
transformations.   

Runoff Measurements 

Surface water runoff for a given area is measured by dividing the discharge at a given 
point in the stream channel by the contributing watershed area. The basic variables describing 
channel hydraulics include width, mean depth, slope, roughness, and velocity.  Channel 
discharge is the product of width, depth, and velocity and is typically estimated by either directly 
measuring each of these three components, or by development of a rating curve of measured 
discharge as a function of water depth, or stage relative to a datum, of the channel that is more 
easily estimated by a staff gauge or pressure transducer.  The establishment of a gauging station 
to measure discharge typically requires a stable cross section so that stage can be uniquely 
related to discharge.  Maintenance of reliable, long-term gauge sites is expensive and requires 
periodic remeasurement to update rating curves, as well as to remove temporary obstructions that 
may raise stage relative to unobstructed conditions.   

Most stream gauging in the United States is carried out by the USGS, and can be found 
on-line at http://waterdata.usgs.gov/nwis.  Recent reviews of standard methods of stream gauging 
and the status of the USGS stream gauging network are given by the USGS (1998) and the 
National Research Council (NRC, 2004). A major concern is the overall decline in the number 
of active gauges, particularly long-term gauges, as well as the representativeness of the stream 
gauge network relative to the needs of stormwater permitting.  For example, restored streams 
typically lack any gauged streamflow or water quality information prior to or following 
restoration.  This makes it very difficult to assess both the potential for successful restoration and 
whether project goals are met. 

Support of existing and development of new gauges is often in collaboration through a 
co-funding mechanism with other agencies.  Municipal co-funding for stations in support of 
National Pollutant Discharge Elimination System (NPDES) permitting is common and has 
tended to shift the concentration of active gauges toward more urban areas.  Note that the USGS 
river monitoring system was originally designed for resource inventory, and therefore did not 
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131 Effects of Urbanization on Watersheds 

originally sample many headwater streams, particularly intermittent and ephemeral channels that 
are typically most proximal to stormwater discharges.  While this is beginning to change with 
municipal co-funding, headwater streams are still underrepresented in the National Water 
Information System relative to their ecological significance. 

Reliable records for stream discharge are vital because the frequency distribution and 
temporal trends of flows must be known to evaluate long-term loading to waterbodies.  
Magnitude and frequency analysis of sediment and other stream constituent loads consists of a 
transport equation as a function of discharge, integrated over the discharge frequency distribution 
(e.g., Wolman and Miller, 1960).  Different constituent loads have different forms of dependency 
on discharge, but are often nonlinear such that long-term or expected loads cannot be simply 
evaluated from mean flow conditions.  Similar to precipitation, discharge levels often follow an 
Extreme Value distribution, dependent on climate, land use, and hydrogeology, but which is 
typically dampened compared to precipitation due to the memory effects of subsurface storage 
and flows (e.g., Winter, 2007). 

Impacts of Urbanization on Runoff 

Shift from Infiltration and Evapotranspiration to Surface Runoff 

Replacement of vegetation with impervious or hardened surfaces affects the hydrologic 
budget—the quantity of water moving through each component of the hydrologic cycle—in a 
number of predictable ways.  As the percent of the landscape that is paved over or compacted is 
increased, the land area available for infiltration of precipitation is reduced, and the amount of 
stormwater available for direct surface runoff becomes greater, leading to increased frequency 
and severity of flooding. Reduced infiltration of precipitation leads to reduced recharge of the 
groundwater reservoir; absent new sources of recharge, this can lead to reduction in base flow of 
streams (e.g., Simmons and Reynolds, 1982; Rose and Peters, 2001).  Vegetation removal also 
results in a lower amount of evapotranspiration compared to undeveloped land.  This can have 
particularly profound hydrologic effects in those regions of the country where a significant 
percent of precipitation is evapotranspirated, such as the arid Southwest (Ng and Miller, 1980).  
Figure 3-11 illustrates the changes to these components of the hydrologic budget as the percent 
of impervious area is increased. 

It should be noted that the conversion in hydrology from infiltrated water to surface 
runoff following urbanization is not entirely straightforward in all cases.  Leaking pressurized 
water supply pipes and sanitary sewers, subsurface discharge of septic system effluent (Burns et 
al., 2005), infiltration of stormwater from unlined detention ponds, and lawn irrigation can offset 
reduced infiltration of precipitation, such that stream baseflow levels may actually be increased, 
especially during low base flow months, when such effects would be most pronounced (Konrad 
and Booth, 2005; Meyer, 2005). Cracks in sealed surfaces can also provide concentrated points 
of infiltration (Sharp et al., 2006).   
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132 Urban Stormwater Management in the United States 

FIGURE 3-11 As land cover changes from vegetated and undeveloped (upper left) to 
developed with increased connected impervious surfaces (lower right), the partitioning of 
precipitation into other components of the hydrologic cycle is shifted.  Evapotranspiration and 
shallow and deep infiltration are reduced, and surface runoff is increased.  SOURCE: Adapted 
from the Federal Interagency Stream Restoration Working Group (FISRWG, 2000).  

Relationship Between Imperviousness, Drainage Density, and Runoff 

Excess runoff due to urbanization is a direct reflection of the land uses onto which the 
precipitation falls, as well as the presence of drainage systems that receive stormwater from 
many separate source areas before it enters receiving waters.  Thus, a functional way of 
partitioning urban areas is by the nature of the impervious cover and by its connection to the 
drainage system, underlying the differentiation of total impervious area and effective impervious 
area discussed in Box 1-2. 

As examples of how runoff changes with urbanization, Figure 3-12 shows daily stream 
flow values for a low-density suburban catchment and a high-density urban catchment in the 
Baltimore, Maryland area.  The low-density site (Figure 3-12A) shows a strong seasonal signal 
and a marked decline in flow during an extreme drought in 2002.  In contrast, the more densely 
urbanized catchment (Figure 3-12B) shows a much greater variability in flow that is dominated  
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FIGURE 3-12 Daily time series of flows in (A) a low-density suburban and forested catchment 
(Baisman Run, http://waterdata.usgs.gov/md/nwis/uv/?site_no=01583580) and (B) a catchment 
dominated by medium- to high-density residential and commercial land uses (Dead Run, 
http://waterdata.usgs.gov/md/nwis/uv/?site_no=01589330).  Both lie within the Piedmont 
physiographic province. 

by impervious surface runoff, and a dampened response to the drought because natural 
groundwater flow is a much smaller component of the total discharge.   

The percentage of time a discharge level is equaled or exceeded is displayed by flow 
duration curves, which show the cumulative frequency distributions of flows for a given 
duration. Examples for three catchments in the Baltimore area are given in Figure 3-13, showing 
the tendency for urban areas to produce high flows with much longer aggregate durations. 

As another example of how runoff changes with imperviousness, a locally calibrated 
version of WinSLAMM was used to investigate the relationships between watershed and runoff 
characteristics for 125 individual neighborhoods in Jefferson County, Alabama (Bochis-Micu 
and Pitt, 2005).  Figure 3-14 shows the relationships between the directly connected impervious 
area values and the calculated volumetric runoff coefficient (Rv, which is the volumetric fraction 
of the rainfall that occurs as runoff), based on 43 years of local rain data.  As expected, there is a 
strong relationship between these parameters for both sandy and clayey soil conditions.  It is 
interesting to note that the Rv values are relatively constant until values of directly connected 
impervious cover of 10 to 15 percent are reached (at Rv values of about 0.07 for sandy soil areas 
and 0.16 for clayey soil areas)—the point where receiving water degradation typically has been 
observed to start (as discussed later in the chapter).  The 25 to 30 percent directly connected 
impervious levels (where significant degradation is usually observed) is associated with Rv 
values of about 0.14 for sandy soil areas and 0.25 for clayey soil areas; this is where the curves 
start to greatly increase in slope. 
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Flow frequency vs. discharge 

0 

0.25 

0.5 

0.75 

1 

0.01 0.1 1 10 100 
runoff (mm/d) 

Pond Branch 
(forested 
reference) 

Baismans 
Run 
(exurban) 

Dead Run 
(urban) 

FIGURE 3-13 Flow duration curves for three watersheds with distinct land use in the Baltimore, 
Maryland area. Urban areas have flashier runoff with greater frequency of low and high 
extreme flows. 
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FIGURE 3-14 Relationships between the directly connected impervious area (%) and the 
calculated volumetric runoff coefficients (Rv) for (A) sandy soil and (B) clayey soil. 
SOURCE: Reprinted, with permission, from Bochis-Micu and Pitt (2005). Copyright 2005 by 
Water Environment Federation, Alexandria, Virginia. 
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135 Effects of Urbanization on Watersheds 

Relationship Between Runoff and Rainfall Conditions 

The runoff that results from various land uses also varies depending on rainfall 
conditions. For small rain depths, almost all the runoff originates solely from directly connected 
impervious areas, as disconnected areas have most of their flows infiltrated (Pitt, 1987).  For 
larger storms, both directly connected and disconnected impervious areas contribute runoff to the 
stormwater management system.  For example, Figure 3-15 (created using WinSLAMM; Pitt and 
Voorhees, 1995) shows the relative runoff contributions for a large commercial/mall area in 
Hoover, Alabama, for different rains (Bochis, 2007).  In this example, about 80 percent of the 
runoff originates from the parking areas for the smallest runoff-producing rains.  This 
contribution decreases to about 55 percent at rain depths of about 0.5 inch (13 mm).  This 
decrease in the importance of parking areas as a source of runoff volume is associated with an 
increase in runoff contributions from streets and directly connected roofs.  In many areas, 
pervious areas are not hydrologically active until the rain depths are relatively large and are not 
significant runoff contributors until the rainfall exceeds about 25 mm for many land uses and soil 
conditions. However, compacted urban soils can greatly increase the flow contributions from 
pervious areas during smaller rains.  Burges and others (1998), for example, found that more 
than 60 percent of the storm runoff in a suburban development in western Washington State 
originated from nominally “green” parts of the landscape, primarily lawns. 

A further example illustrating the relationship between rainfall and runoff is given for 
Milwaukee, summarized in Box 3-6. The two curves of Figure 3-16 show a relationship between 
rainfall and runoff that is typical of urban areas.  Very small storms (< 0.05 inch) produce no 
measurable runoff, owing to removal by interception storage and evaporation.  Storms that 
deposit up to one inch of rainfall constitute about 90 percent of the storm events in this region, 
but these events produced only about 50 percent of the runoff.  Very large events (greater than 3 
inches of precipitation) are rare and destructive, accounting for only a few percent of the annual 
rainfall events. 

FIGURE 3-15 Surfaces contributing to runoff for an example commercial/mall area.  
SOURCE: Reprinted, with permission, from Bochis (2007). Copyright 2007 by Celina 
Bochis. 
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136 Urban Stormwater Management in the United States 

BOX 3-6 
Example Rainfall and Runoff Distributions 

Figure 3-16 is an example of rainfall and runoff observed at Milwaukee, Wisconsin (Bannerman et 
al., 1983), as monitored during the Nationwide Urban Runoff Program (NURP) (EPA, 1983).  This 
observed distribution is interesting because of the unusually large rains that occurred twice during the 
monitoring program.  These two major rains would be in the category of design storms for conventional 
drainage systems.  These plots indicate that these very large events, in the year they occurred, caused a 
measureable fraction of the annual pollutant loads and runoff volume discharges, but smaller events were 
responsible for the vast majority of the discharges.  In typical years, when these rare design events do not 
occur, their pro-rated contributions would be even smaller. 

FIGURE 3-16  Milwaukee rainfall and runoff probability distributions, and pollutant mass discharge 
probability distributions (1981 to 1983).  Rain count refers to the number of rain events.  SOURCE: Data 
from Bannerman et al. (1983). 

More than half of the runoff from this typical medium-density residential area was associated with 
rain events that were smaller than 0.75 inch.  Two large storms (about 3 and 5 inches in depth), which are 
included in the figure, distort this figure because, on average, the Milwaukee area only expects one 3.5
inch storm about every five years, and 5-inch storms even less frequently.  If these large rains did not 
occur, such as for most years, then the significance of the smaller rains would be even greater.  The 
figure also shows the accumulated mass discharges of different pollutants (suspended solids, chemical 
oxygen demand [COD], phosphates, and lead) monitored during the Milwaukee NURP project.  When 
these figures are compared, it is seen that the runoff and pollutant mass discharge distributions are very 
similar and that variations in the runoff volume are much more important than variations in pollutant 
concentrations (the mass divided by the runoff volume) for determining pollutant mass discharges.   

These rainfall and runoff distributions for Milwaukee can thus be divided into four regions: 

• Less than 0.5 inch.  These rains account for most of the events, but little of the runoff volume, 
and they are therefore easiest to control.  They produce much less pollutant mass discharge and 
probably have less receiving water effects than other rains.  However, the runoff pollutant concentrations 
likely exceed regulatory standards for several categories of critical pollutants (bacteria and some total 
recoverable heavy metals).  They also cause large numbers of overflow events in uncontrolled combined  

continues next page 
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137 Effects of Urbanization on Watersheds 

BOX 3-6 Continued 

sewers.  These rains are very common, occurring once or twice a week (accounting for about 60 percent 
of the total rainfall events and about 45 percent of the total runoff-generating events), but they only 
account for about 20 percent of the annual runoff and pollutant discharges.  Rains less than about 0.05 
inch did not produce noticeable runoff. 

• 0.5 to 1.5 inches. These rains account for the majority of the runoff volume (about 50 percent 
of the annual volume for this Milwaukee example) and produce moderate to high flows.  They account for 
about 35 percent of the annual rain events, and about 20 percent of the annual runoff events, by number.  
These rains occur on average about every two weeks from spring to fall and subject the receiving waters 
to frequent high pollutant loads and moderate to high flows. 

• 1.5 to 3 inches. These rains produce the most damaging flows from a habitat destruction 
standpoint and occur every several months (at least once or twice a year).  These recurring high flows, 
which were historically associated with much less frequent rains, establish the energy gradient of the 
stream and cause unstable streambanks.  Only about 2 percent of the rains are in this category, but they 
are responsible for about 10 percent of the annual runoff and pollutant discharges. 

• Greater than 3 inches.  The rains in this category are included in design storms used for 
traditional drainage systems in Milwaukee, depending on the times of concentration and rain intensities.  
These rains occur only rarely (once every several years to once every several decades, or less 
frequently) and produce extremely large flows that greatly exceed the capacities of the storm drainage 
systems, causing extensive flooding.  The monitoring period during the Milwaukee NURP was unusual in 
that two of these events occurred.  Less than 2 percent of the rains were in this category (typically <<1 
percent would be in this category), and they produced about 15 percent of the annual runoff quantity and 
pollutant discharges.  However, when they do occur, substantial property and receiving water damage 
results (mostly associated with habitat destruction, sediment scouring, and the flushing of organisms 
great distances downstream and out of the system).  The receiving water can conceivably recover 
naturally to pre-storm conditions within a few years.  These storms, while very destructive, are sufficiently 
rare that the resulting environmental problems do not justify the massive controls that would be necessary 
to decrease their environmental effects. 

Alteration of the Drainage Network 

As shown in Figure 3-17, urbanization disrupts natural systems in ways that further 
complicate the hydrologic budget, beyond the imperviousness effects on runoff discussed earlier.  
As an area is urbanized, lower-order stream channels are typically re-routed or encased in pipes 
and paved over, resulting in a highly altered drainage pattern.  The buried stream system is 
augmented by an extensive system of storm drains and pipes, providing enhanced drainage 
density (total lengths of pipes and channels divided by drainage area) compared to the natural 
system.  Figure 3-18 shows how the drainage density of Baltimore today compares to the natural 
watershed before the modern stormwater system was fully developed.  The artificial drainage 
system occupies a greater percentage of the landscape compared to natural conditions, 
permanently altering the terrestrial component of the hydrologic cycle. 
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138 Urban Stormwater Management in the United States 

FIGURE 3-17 Alteration of the natural hydrologic cycle by the presence of piped systems.  Blue 
arrows represent the natural system; red arrows indicate short-circuiting due to piped systems.  
Note that several elements of the water cycle shown in this diagram are not considered in this 
report, such as septic systems, interbasin transfers of water and wastewater, and the influence 
of groundwater withdrawals. SOURCE: Courtesy of Kenneth Belt, USDA Forest Service, 
Baltimore, Maryland. 

Flowpaths are altered in other ways by urban infrastructure.  Buried stormwater and 
sewer pipes can act as infiltration galleries for groundwater, causing shortened groundwater 
flowpaths between groundwater reservoirs and stream systems.  Natural surface water pathways 
are often interrupted or reversed, as shown by the blue lines in Figure 3-19 for a drainage system 
in Baltimore.  Understanding how the system operates as a whole can often require knowledge of 
the history of construction conditions and field verification of the actual flow paths. 

Large-scale infrastructure such as dams, ponds, and bridges can also have a major impact 
on stormwater flows.  Figure 3-20 illustrates the interruption of the drainage network by bridges 
and culverts, even in places where there have been attempts to keep excessive development out 
of the riparian corridor.  Simulations and post-flood mapping in areas around Baltimore have 
shown that bridge abutments such as those shown in Figure 3-20 can slow down channel 
floodwaters during storms.  This is because water backs up behind bridges constructed across the 
floodplain and spreads out over land surfaces and then flows back into channels as floodwaters 
subside. Although reducing the severity of downstream flooding, this phenomenon also 
interrupts the transport of sediment, leading to local zones of both enhanced deposition and 
downstream scour. 
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FIGURE 3-18  Baltimore City before and after development of its stormwater system.  The left-
hand panel shows first- and second-order streams lost to development.  The right-hand panel 
shows the increase in drainage density resulting from construction of the modern storm-drain 
network.  SOURCE: Courtesy of William Stack, Baltimore Department of Public Works.   
 
 
 
Alteration of Travel Times 
 

The combination of impervious surface and altered drainage density provides 
significantly more rapid hydraulic pathways for stormwater to enter the nearest receiving 
waterbody compared to a natural landscape.  This is illustrated quantitatively by Figure 3-21, 
which shows that the lag time—the difference in time between the center of mass of precipitation 
and the center of mass of the storm response hydrograph—is reduced for an urbanized landscape 
compared to a natural one.   

The increase in surface runoff volumes and reduction in lag times between precipitation 
and a waterbody’s response give rise to greater velocities and volumetric discharges in receiving 
waters.  Storm hydrographs in a developed setting peak earlier and higher than they do in 
undeveloped landscapes.  This altered flow regime is of concern to property owners because 
upstream development can increase the probability of a flood-prone property being inundated.  
Properties in the floodplain and near stream channels are particularly susceptible to flooding 
from upstream development.  Such increased flood risk is accompanied by associated potential 
property damages and costs of replacement or repair. 
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140 Urban Stormwater Management in the United States 

FIGURE 3-19 Dead Run drainage system, Baltimore, Maryland.  Blue lines indicate surface 
(daylighted) drainage; orange indicates the subsurface storm-drain system.  The surface 
drainage system is highly disconnected.  From the coverage it is difficult to impossible to discern 
the flow direction of some of the surface drainage components.  SOURCE: Reprinted, with 
permission, from Meierdierks et al. (2004). Copyright 2004 by the American Geophysical Union. 
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FIGURE 3-20 Shaded-relief lidar image of a portion of the Middle Patuxent River valley in 
Howard County, Maryland, showing the pervasive interruption of the drainage network by 
bridges and culverts, even in places where there is an attempt to keep excessive development 
out of the riparian corridor.  SOURCE: Reprinted, with permission, from Miller, University of 
Maryland, Baltimore County. Copyright 2006 by Andrew J. Miller. 

Various descriptors can be used to quantify the effects of urbanization on streamflow 
including flood frequency, flow duration, mean annual flood, discharge at bankfull stage, and 
frequency of bankfull stage. The “classic” view of urban-induced changes to runoff was 
presented by Leopold (1968), who provided several quantitative descriptors of the effects of 
urbanization on the mean annual flood.  For example, Figure 3-22 shows the ratio of discharge 
before and after urbanization for the mean annual flood for a 1-square-mile area as a function of 
percentage of impervious area and percentage area served by a storm-drain system.  This shows 
that for unsewered areas, increases from 0 to 100 percent impervious area will increase the peak 
discharge by a factor of 2.5. However, for 100 percent sewered areas, the ratio of peak 
discharges ranges from 1.7 to 8 for 0 to 100 percent impervious area.  Clearly both impervious 
surfaces and the presence of a storm-drain system combine to increase discharge rates in 
receiving waters.  Combining this information with regional flood frequency data, a discharge– 
frequency relationship can be developed that shows the expected discharge and recurrence 
interval for varying degrees of storm-drain coverage and impervious area coverage.  An example 
is shown in Figure 3-23, using data from the Brandywine Creek watershed in Pennsylvania 
(Leopold, 1968). Bankfull flow for undeveloped conditions in general has a recurrence interval 
of about 1.5 years (which, in the particular case of the Brandywine, was 67 cubic feet per 
second); with 40 percent of the watershed area paved, this discharge would occur about three 
times as often. 
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142 Urban Stormwater Management in the United States 

FIGURE 3-21 Illustration of the effect of urbanization on storm hydrograph lag time, the 
difference in time between the center of mass of rainfall and runoff response before and after 
urbanization.  SOURCE: Leopold (1968). 
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143 Effects of Urbanization on Watersheds 

FIGURE 3-22  Ratio of peak discharge after urbanization to peak discharge before urbanization 
for the mean annual flood for a 1-square-mile drainage area, as a function of percent impervious 
surface and percent area drained by storm sewers.  SOURCE: Leopold (1968). 
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144 Urban Stormwater Management in the United States 

FIGURE 3-23 Flood frequency curves as a function of percent impervious area and percent of 
area serviced by storm sewers. The unurbanized data are from Brandywine Creek, 
Pennsylvania.  SOURCE: Leopold (1968). 

Over the past four decades since this first quantitative characterization of urban 
hydrology, a much greater variety of hydrologic changes resulting from urbanization has been 
recognized. Increases in peak discharge are certainly among those changes, and they will always 
gather attention because of their direct impact on human infrastructure and potential for more 
frequent and more severe flooding.  The extended duration of flood flows, however, also affects 
natural channels because of the potential increase in erosion.  Ecological effects of urban-altered 
flow regimes are even more diverse, because changes in the sequence and frequency of high 
flows, the rate of rise and fall of the hydrograph, and even the season of the year in which high 
flows can occur all have significant ecological effects and can be dramatically altered by 
watershed urbanization (e.g., Rose and Peters, 2001; Konrad et al., 2005; Roy et al., 2005; Poff 
et al., 2006). 

*** 

The overarching conclusion of many studies is that the impact of urbanization on the 
hydrologic cycle is dramatic.  Increased impervious area and drainage connectedness decreases 
stormwater travel times, increases flow rates and volumes, and increases the erosive potential of 
streams.  The flooding caused by increased flows can be life-threatening and damaging to 
property. As described below, changes to the hydrologic flow regime also can have deleterious 
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effects on the geomorphic form of stream channels and the stability of aquatic ecosystems.  
Although these impacts are commonly ignored in efforts to improve “water quality,” they are 
inextricably linked to measured changes in water chemistry and must be part of any attempt to 
recover beneficial uses that have been lost to upstream urbanization.  

Geomorphology 

Watershed geomorphology is determined by the arrangement, interactions, and 
characteristics of component landforms, which include the stream-channel network, the 
interlocking network of ridges and drainage divides, and the set of hillslopes between the 
channel (or floodplain) and ridge. The stream and ridge systems define complementary 
networks, with the ridge (or drainage divide) network separating the drainage areas contributing 
to each reach in the stream network.  At the hillslope scale, the ridges provide upper boundaries 
of all surface flowpaths which converge into the complementary stream reaches.  A rich 
literature describes the topology and geometry of stream and ridge networks (e.g., Horton, 1945; 
Strahler, 1957, 1964; Shreve, 1966, 1967, 1969; Smart, 1968; Abrahams, 1984; Rodriguez-Iturbe 
et al., 1992). 

Besides stream channels, a variety of other water features and landforms make up a 
watershed. Fresh waterbodies (ponds, lakes, and reservoirs) are typically embedded within the 
stream network, while wetlands may be either embedded within the stream network or separated 
and upslope from the channels.  Estuaries represent the interface of the stream network with the 
open ocean. Additional fluvial and colluvial landforms include alluvial fans, landslide features, 
and a set of smaller features within or near the channels and floodplains including bar deposits, 
levees, and terraces. Each of these landforms are developed and maintained by the fluvial and 
gravitational transport and deposition of sediment, and are therefore potentially sensitive to 
disruption or alteration of flowpaths, hydrologic flow regimes, and sediment supply. 

Stream Network Form and Ordering Methods 

Most watersheds are fully convergent, with tributary streams combining to form 
progressively larger channels downstream.  The manner is which streams from different source 
areas join to produce mainstreams strongly influences the propagation of stormwater discharge 
and pollutant concentrations, and the consequent level of ecological impairment in the aquatic 
ecosystem.   

Methods for indexing the topologic position of individual reaches within the drainage 
network have been introduced by Horton (1945), Strahler (1957), Shreve (1966, 1967) and 
others. All stream topologic systems are dependent on the identification of first-order streams— 
the most upstream element of the network—and their lengths and drainage areas.  Unfortunately, 
no universal standards exist to define where the stream head is located, or whether perennial, 
intermittent, and ephemeral channels should be considered in this determination.  While this may 
seem like a trivial process, the identification and delineation of these sources effectively 
determines what lengths and sections of channels are defined to be waterbodies and, thus, the 
classification of all downstream waterbodies. 
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146 Urban Stormwater Management in the United States 

Nadeau and Rains (2007) have recently reviewed stream-channel delineation in the 
United States using standardized maps and hydrographic datasets to better relate climate to the 
extent of perennial, intermittent, and ephemeral channel types.  Because this may influence the 
set of stream channels that are regulated by the Clean Water Act (CWA), it is the subject of 
current legal arguments in courts up to and including the Supreme Court (e.g., Solid Waste 
Agency of Northern Cook County v. U.S. Army Corps of Engineers, 531 U.S. 159 [2001], John A. 
Rapanos et al. vs. United States [U.S., No. 04-1034, 2005]). In addition to the stream-channel 
network, additional features (discussed below) that are embedded in or isolated from the 
delineated stream network (lakes, ponds, and wetlands) are subject to regulation under the CWA 
based on their proximity or interaction with the defined stream and river network.  Therefore, 
definition of the extent and degree of connectivity of the nation’s stream network, with an 
emphasis on the headwater region, is a critical determinant of the set of waterbodies that are 
regulated for stormwater permitting (Nadeau and Rains, 2007). 

Stream Reach Geomorphology 

Within the channel network, stream reaches typically follow a regular pattern of changes 
in downstream channel form.  Hydraulic geometry equations, first introduced by Leopold and 
Maddock (1953), describe the gross geomorphic adjustment of the channel (in terms of average 
channel depth and width) to the flow regime and sometimes the sediment supply.  Within this 
general pattern of larger flows producing larger channels, variations in channel form are evident, 
particularly the continuum among straight, meandering, or braided patterns.  These forms are 
dependent on the spatial and temporal patterns of discharge, sediment supply, transport capacity, 
and roughness elements.   

Most natural channels have high width-to-depth ratios and complexity of channel form 
compared with engineered channels.  Meanders are ubiquitous self-forming features in channels, 
created as accelerated flow around the outside of the meander entrains and transports more 
sediment, producing greater flow depths and eroding the bank, while decelerated flow on the 
inside of the meander results in deposition and the formation of lower water depth and bank 
gradients. These channels typically show small-scale alternation between larger cross sections 
with lower velocities and defining pools, and smaller cross sections with higher velocity flow in 
riffles. Braided streams form repeated subdivision and reconvergence of the channel in multiple 
threads, with reduced specific discharge compared to a single channel.  Natural obstructions 
including woody debris, boulders, and other large (relative to channel dimensions) features all 
contribute to hydraulic and habitat heterogeneity.  The complexity of these channel patterns 
contributes to hydraulic roughness, further dissipating stream energy by increasing the effective 
wetted perimeter of the channel through a valley and deflecting flow between banks. 

Embedded Standing Waterbodies 

Standing waterbodies include natural, constructed, or modified ponds and lakes and are 
characterized by low or near-zero lateral velocity.  They can be thought of as extensions of pools 
within the drainage network, although there is no clear threshold at which a pool can be defined 
as a pond or lake. When they are embedded within the channel network, they are characterized 
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with much greater cross-sectional area (width x depth), lower surface water slopes (approaching 
flat), and lower velocities than a stream reach of similar length.  Therefore, standing waterbodies 
function as depositional zones, have higher residence times, and provide significant storage of 
water, sediment, nutrients, and other pollutants within the stream network. 

Riparian Zone 

The riparian area is a transitional zone between the active channel and the uplands, and 
between surface water and groundwater.  The area typically has shallower groundwater levels 
and higher soil moisture than the surrounding uplands, and it may support wetlands or other 
vegetation communities that require higher soil moisture.  Riparian zones provide important 
ecosystem functions and services, such as reducing peak flood flows, transforming bioavailable 
nutrients into organic matter, and providing critical habitat. 

In humid landscapes, a functioning riparian area commonly is an area where shallow 
groundwater forms discharge seeps, either directly to the surface and then to the stream channel 
or through subsurface flowpaths to the stream channel.  The potential for high moisture and 
organic material content provides an environment conducive to anaerobic microbial activity, 
which can provide effective sinks for inorganic nitrogen by denitrification, reducing nitrate 
loading to the stream channel.  However, the width of the effective riparian zone depends on 
local topographic gradients, hydrogeology, and the channel geomorphology (Lowrance et al., 
1997). In steeply incised channels and valleys, or areas with deeper flowpaths, the riparian zone 
may be narrow and relatively well drained. 

Under more arid conditions with lower groundwater levels, riparian areas may be the 
only areas within the watershed with sufficient moisture levels to support significant vegetation 
canopy cover, even though saturation conditions may occur only infrequently.  Subsurface 
flowpaths may be oriented most commonly from the channel to the bed and banks, forming the 
major source of recharge to this zone from periodic flooding.  In monsoonal climates in the U.S. 
southwest, runoff generated in mountainous areas or from storm activity may recharge riparian 
aquifers well downstream from the storm or snowmelt activity.  Channelization that reduces this 
channel-to-riparian recharge may significantly impair riparian and floodplain ecosystems that 
provide critical habitat and other ecosystem services (NRC, 2002). 

Floodplains 

The presence and distribution of alluvial depositional zones, including floodplains, is 
dependent on the distribution and balance of upstream sediment sources and sediment transport 
capacity, the temporal and spatial variability of discharge, and any geological structural controls 
on valley gradient. Lateral migration of streams contributes to the development of floodplains as 
the outer bank of the migrating channel erodes sediment and deposition occurs on the opposite 
bank. This leads to channels that are closely coupled to their floodplains, with frequent overbank 
flow and deposition, backwater deposits, wetlands, abandoned channels, and other floodplain 
features. During major events, overbank flooding and deposition adds sediment, nutrients, and 
contaminants to the floodplain surface, and may significantly rework preexisting deposits and 
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148 Urban Stormwater Management in the United States 

drainage patterns. Constructional landforms typical of urbanized watersheds, such as levees, 
tend to disconnect streams from their floodplains. 

Changes in Geomorphology from Urbanization 

Changes to channel morphology are among the most common and readily visible effects 
of urban development on natural stream systems (Booth and Henshaw, 2001).  The actions of 
deforestation, channelization, and paving of the uplands can produce tremendous changes in the 
delivery of water and sediment into the channel network.  In channel reaches that are alluvial, the 
responses are commonly rapid and often dramatic.  Channels widen and deepen, and in some 
cases may incise many meters below the original level of their beds.  Alternatively, channels 
may fill with sediment derived from farther upstream to produce a braided form where a single-
thread channel previously existed. 

The clearest single determinant of urban channel change is the alteration of the 
hydrologic response of an urban watershed, notably the increase in stream-flow discharges.  
Increases in runoff mobilize sediment both on the land surface and within the stream channel.  
Because transport capacity increases nonlinearly with flow velocity (Vogel et al., 2003), much 
greater transport will occur in higher flow events.  However, the low frequency of these events 
may result in decreasing cumulative sediment transport during the highest flows, as described by 
standard magnitude and frequency analysis (Wolman and Miller, 1960), such that the maximum 
time-integrated sediment transport occurs at moderate flows (e.g., bankfull stage in streams in 
the eastern United States). 

If the increase in sediment transport caused by the shift in the runoff regime is not 
matched by the sediment supply, channel bed entrenchment and bank erosion and collapse lead 
to a deeper, wider channel form.  Increases in channel dimensions caused by increased 
discharges have been observed in numerous studies, including Hammer (1972), Hollis and 
Luckett (1976), Morisawa and LaFlure (1982), Neller (1988), Whitlow and Gregory (1989), 
Moscrip and Montgomery (1997), and Booth and Jackson (1997).  MacRae (1997), reporting on 
other studies, found that channel cross-sectional areas began to enlarge after about 20 to 25 
percent of the watershed was developed, commonly corresponding to about 5 percent impervious 
cover. When the watersheds were completely developed, the channel enlargements were about 5 
to 7 times the original cross-sectional areas. Channel widening can occur for several decades 
before a new equilibrium is established between the new cross-section and the new discharges. 

Construction results in a large—but normally temporary—increase in sediment load to 
aquatic systems (e.g., Wolman and Schick, 1967).  Indeed, erosion and sediment transport rates 
can reach up to more than 200 Mg/ha/yr on construction sites, which is well in excess of typical 
rates from agricultural land (e.g., Wolman and Schick, 1967; Dunne and Leopold, 1978); rates 
from undisturbed and well-vegetated catchments are negligible (e.g., <<1 Mg/ha/yr).  The 
increased sediment loads from construction exert an opposing tendency to channel erosion and 
probably explain much of the channel narrowing or shallowing that is sometimes reported (e.g., 
Leopold, 1973; Nanson and Young, 1981; Ebisemiju, 1989; Odemerho, 1992). 

Additional sediment is commonly introduced into the channel network by the erosion of 
the streambank and bed itself.  Indeed, this source can become the largest single fraction of the 
sediment load in an urbanizing watershed (Trimble, 1997).  For example, Nelson and Booth 
(2002) reported on sediment sources in the Issaquah Creek watershed, an urbanizing, mixed-use 
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watershed in the Pacific Northwest.  Human activity in the watershed, particularly urban 
development, has caused an increase of nearly 50 percent in the annual sediment yield, now 
estimated to be 44 tons/km2/yr1. The main sources of sediment in the watershed are landslides 
(50 percent), channel-bank erosion (20 percent), and stormwater discharges (15 percent). 

The higher flow volumes and peak discharge caused by urbanization also tend to 
preferentially remove fine-grained sediment, leaving a lag of coarser bed material (armoring) or 
removing alluvial material entirely and eroding into the geologic substrate (Figure 3-24).  The 
geomorphic outcome of these changes is a mix of erosional enlargement of some stream reaches, 
significant sedimentation in others, and potential head-ward downcutting of tributaries as 
discharge levels from small catchments increase.  The collective effects of these processes have 
been described by Walsh et al. (2005) as “Urban Stream Syndrome,” which includes not only the 
visible alteration of the physical form of the channel but also the consequent deterioration of 
stream biogeochemical function and aquatic trophic structures. 

Other changes also accompany these geomorphic changes.  Episodic inundation of the 
floodplain during floods may be reduced in magnitude and frequency, depending on the 
increases in peak flow relative to the deepening and resultant increase in flow capacity of the 
channel. Where deeply entrenched, this channel morphology will lower the groundwater level 
adjacent to the channel.  The effectiveness of riparian areas in filtering or removing solutes is 
thus reduced because subsurface water may reach the channel only by flowpaths now well below 
the organic-rich upper soil horizons. Removal of fine-grained stream-bottom sediment, or 
erosion down to bedrock, may substantially lower the exchange of stream water with the 
surrounding groundwater of the hyporheic zone. 

FIGURE 3-24 Example of an urban stream that has eroded entirely through its alluvium to 
expose the underlying consolidated geologic stratum below (Thornton Creek, Seattle, 
Washington). 
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150 Urban Stormwater Management in the United States 

In addition to these indirect effects on the physical form of the stream channel, 
urbanization also commonly modifies streams directly to improve drainage, applying channel 
straightening and lining to reduce friction, increase flow capacity, and stabilize channel position 
(Figure 3-25). The enlarged and often lined and straightened stream-channel cross section 
reduces the complexity of the bed and the contact between the stream and floodplain, and 
increases transport efficiency of sediment and solutes to receiving waterbodies.  Enhanced 
sedimentation of receiving waterbodies, in turn, reduces water clarity, decreases depth, and 
buries the benthic environment. 

FIGURE 3-25 Example of a channelized urban stream for maximized flood conveyance and 
geomorphic stability (Los Angeles River, California). SOURCE: Reprinted, with permission, from 
Water Resources Research.  Copyright by the American Geophysical Union. 

POLLUTANT LOADING IN STORMWATER 

Hydrologic flowpaths influence the production of particulate and dissolved substances on 
the land surface during storms, as well as their delivery to the stream-channel network.  Natural 
watersheds typically develop a sequence of ecosystem types along hydrologic flowpaths that 
utilize available limiting resources, thereby reducing their export farther downslope or 
downstream, such that in-stream concentrations of these nutrients are low.  As a watershed shifts 
from having mostly natural pervious surfaces to having heavily disturbed soils, new impervious 
surfaces, and activities characteristic of urbanization, the runoff quality shifts from relatively 
lower to higher concentrations of pollutants.  Anthropogenic activities that can increase runoff 
pollutant concentrations in urban watersheds include application of chemicals for fertilization 
and pest control; leaching and corrosion of pollutants from exposed materials; exhaust emissions, 
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151 Effects of Urbanization on Watersheds 

leaks from, and wear of vehicles; atmospheric deposition of pollutants; and inappropriate 
discharges of wastes. 

Most lands in the United States that have been developed were originally grasslands, 
prairies, or forest. About 40 percent of today’s developed land went through an agricultural 
phase (cropland or pastureland) before becoming urbanized, while more than half of today’s 
developed land area has been a direct conversion of natural covers (USDA, 2000).  Agricultural 
land can produce stormwater runoff with high pollutant concentrations via soil erosion, the 
introduction of chemicals (fertilizers, pesticides, and herbicides), animal operations that are 
major sources of bacteria in runoff, and forestry operations.  Indeed, urban stormwater may 
actually have slightly lower pollutant concentrations than other nonpoint sources of pollution, 
especially for sediment and nutrients.  The key difference is that urban watersheds produce a 
much larger annual volume of runoff waters, such that the mass of pollutants discharged is often 
greater following urbanization. Some of the complex land-use–pollutant loading relationships 
are evident in Box 3-7, which shows the measured annual mass loads of nitrogen and phosphorus 
in four small watersheds of different land use monitored as part of the Baltimore Long-Term 
Ecological Research program.  Depending on the nutrient and the year, the agricultural and urban 
watersheds had a higher nutrient export rate than the forested subwatershed. 

BOX 3-7 
Comparison of Nitrogen and Phosphorus Export 

from Watersheds with Different Land Uses 

Land use is a significant influence on nutrient export as controlled by impervious area, sanitary 
infrastructure, fertilizer application, and other determinants of input, retention, and stormwater transport.  
Tables 3-2A and 3-2B compare dissolved nitrate, total nitrogen, phosphate, and total phosphorus loads 
exported from forest catchments with catchments in different developed land uses studied by the 
Baltimore Ecosystem Study (Groffman et al., 2004).  Loads were computed with the Fluxmaster system 
(Schwarz et al., 2006) from weekly samples taken at outlet gauges.  In these sites in Baltimore County, 
the forested catchment, Pond Branch, has nitrogen loads one to two orders of magnitude lower than the 
developed catchments.  Baisman Run, with one-third of the catchment in low-density, septic-served 
suburban land use, has nitrogen export exceeding Dead Run, an older, dense urban catchment.  In this 
case, nutrient load does not follow the direct variation of impervious area because of the switch to septic 
systems and greater fertilizer use in lower density areas.  However, Figure 3-26 shows that as impervious 
area increases, a much greater proportion of the total nitrogen load is discharged in less frequent, higher 
runoff events (Shields et al., 2008), reducing the potential to decrease loads by on-site SCMs.  Total 
phosphorus loads were similarly as low (0.05–0.6 kg P/ha/yr) as nitrogen in the Pond Branch catchment 
(forest) over the 2000–2004 time period, and one to two orders of magnitude lower compared to 
agricultural and residential catchments.   

It should be noted that specific areal loading rates, even in undeveloped catchments, can vary 
significantly depending on rates of atmospheric deposition, disturbance, and climate conditions.  The 
hydrologic connectivity of nonpoint pollutant source areas to receiving waterbodies is also a critical 
control on loading in developed catchments (Nadeau and Rains, 2007) and is dependent on both 
properties of the pollutant as well as the catchment hydrology.  For example, total nitrogen was high in 
both the agricultural and low-density suburban sites.  Total phosphorus, on the other hand, was high in 
the Baltimore Ecosystem Study agricultural catchment, but close to the concentration of the forest site in 
the low-density suburban site serviced by septic systems.  This is because septic systems tend to retain 
phosphorus, while septic wastewater nitrogen is typically nitrified in the unsaturated zone below a 
spreading field and efficiently transported in the groundwater to nearby streams. 

continues next page 
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BOX 3-7 Continued 

TABLE 3-2A Dissolved Nitrate and Total Nitrogen Export Rates from Forest and Developed Land-Use 
Catchments in the Baltimore Ecosystem Study 

Nitrate (kg N/ha/yr) Total N (kg N/ha/yr) 
Catchment Land Use 

2000 2001 2002 2000 2001 2002 
Pond Branch Forest 0.11 0.08 0.04 .47 .37 0.17 
McDonogh Agriculture 17.6 12.9 4.3 20.5 14.5 4.5 
Baisman Run Mixed Forest 

and Suburban 
7.2 3.8 1.5 8.2 4.2 1.7 

Dead Run Urban 3.0 2.9 2.9 5.6 5.3 4.2 

TABLE 3-2B Dissolved Phosphate and Total Phosphorus Export Rates from Forest and Developed 
Land-Use Catchments in the Baltimore Ecosystem Study 

Phosphate (kg P/ha/yr) Total P (kg P/ha/yr) 
Catchment Land Use 

2000 2001 2002 2000 2001 2002 
Pond Branch Forest 0.009 0.007 0.003 0.02 0.014 0.006 
McDonogh Agriculture 0.12 0.080 0.022 0.22 0.14 0.043 
Baisman Run Mixed Forest 

and Suburban 
0.009 0.005 0.002 0.02 0.011 0.004 

Dead Run Urban 0.039 0.037 0.03 0.10 0.10 0.08 
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FIGURE 3-26  Cumulative transport of total nitrogen at increasing flow levels from catchments in 
Baltimore City and County including dominantly forest (Pond Branch), low-density development on septic 
systems and forest (Baisman Run), agricultural (McDonogh), medium-density suburban development on 
separate sewers (Glyndon), and higher-density residential, commercial, and highway land cover (Dead 
Run).  SOURCE: Reprinted, with permission, from Shields et al. (2008).  Copyright 2008 by the American 
Geophysical Union. 
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Table 3-3 summarizes the comparative importance of urban land-use types in generating 
pollutants of concerns that can impact receiving waters (Burton and Pitt, 2002).  This summary is 
highly qualitative and may vary depending on the site-specific conditions, regional climate, 
activities being conducted in each land use, and development characteristics.  It should be noted 
that the rankings in Table 3-3 are relative to one another and classified on a per-unit-area basis.  
Furthermore, this table shows the parameters for each land-use category, such that the effects for 
a community at large would be dependent on the areas of each land use shown.  Thus, although 
residential land use is shown to be a relatively smaller source of many pollutants, it is the largest 
fraction of land use in most communities, typically making it the largest stormwater source on a 
mass pollutant discharge basis.  Similarly, freeway, industrial, and commercial areas can be very 
significant sources of many stormwater problems, and their discharge significance is usually 
much greater than their land area indicates.  Construction sites are usually the overwhelming 
source of sediment in urban areas, even though they make up very small areas of most 
communities.  A later table (Table 3-4) presents observed stormwater discharge concentrations 
for selected constituents for different land uses. 

The following section describes stormwater characteristics associated with urbanized 
conditions. At any given time, parts of an urban area will be under construction, which is the 
source of large sediment losses, flow path disruptions, increased runoff quantities, and some 
chemical contamination.  Depending on the time frame of development, increased stormwater 
pollutant discharges associated with construction activities may last for several years until land 
covers are stabilized. After construction has been completed, the characteristics of urban runoff 
are controlled largely by the increase in volume and the washoff of pollutants from impervious 

TABLE 3-3 Relative Sources of Parameters of Concern for Different Land Uses in Urban Areas 
Problem Parameter Residential Commercial Industrial Freeway Construction 

High flow rates 
(energy) 

Low High Moderate High Moderate 

Large runoff volumes Low High Moderate High Moderate 
Debris 
(floatables and gross solids) 

High High Low Moderate High 

Sediment Low Moderate Low Low Very high 
Inappropriate discharges 
(mostly sewage and cleaning 
wastes) 

Moderate High Moderate Low Low 

Microorganisms High Moderate Moderate Low Low 
Toxicants 
(heavy metals and organics) 

Low Moderate High High Moderate 

Nutrients 
(eutrophication) 

Moderate Moderate Low Low Moderate 

Organic debris 
(SOD and DO) 

High Low Low Low Moderate 

Heat 
(elevated water temperature) 

Moderate High Moderate High Low 

NOTE: SOD, sediment oxygen demand; DO, dissolved oxygen. 

SOURCE: Summarized from Burton and Pitt (2002), Pitt et al. (2008), and CWP and Pitt (2008).
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surfaces. Stormwater in this phase is associated with increases in discharges of most pollutants, 
but with less sediment washoff than from construction and likely less sediment and nutrient 
discharges compared to any pre-urbanization agricultural operations (although increased channel 
erosion may increase the mass of sediment delivered in this phase; Pitt et al., 2007).  A third 
significant urban land use is industrial activity.  As described later, industrial site stormwater 
discharges are highly variable, but often greater than other land uses. 

Construction Site Erosion Characteristics 

Problems associated with construction site runoff have been known for many years.  
More than 25 years ago, Willett (1980) estimated that approximately 5 billion tons of sediment 
reached U.S. surface waters annually, of which 30 percent was generated by natural processes 
and 70 percent by human activities.  Half of this 70 percent was attributed to eroding croplands.  
Although construction occurred on only about 0.007 percent of U.S. land in the 1970s, it 
accounted for approximately 10 percent of the sediment load to all U.S. surface waters and 
equaled the combined sediment contributions of forestry, mining, industrial, and commercial 
land uses (Willett, 1980).  

Construction accounts for a much greater proportion of the sediment load in urban areas 
than it does in the nation as a whole. This is because construction sites have extremely high 
erosion rates and because urban construction sites are efficiently drained by stormwater drainage 
systems installed early during the construction activities.  Construction site erosion losses vary 
greatly throughout the nation, depending on local rain, soil, topographic, and management 
conditions. As an example, the Birmingham, Alabama, area may have some of the highest 
erosion rates in the United States because of its combination of very high-energy rains, 
moderately to severely erosive soils, and steep slopes (Pitt et al., 2007).  The typically high 
erosion rates mean that even a small construction project may have a significant detrimental 
effect on local waterbodies. 

Extensive evaluations of urban construction site runoff problems have been conducted in 
Wisconsin for many years.  Data from the highly urbanized Menomonee River watershed in 
southeastern Wisconsin indicate that construction sites have much greater potentials for 
generating sediment and phosphorus than do other land uses (Chesters et al., 1979).  For 
example, construction sites can generate approximately 8 times more sediment and 18 times 
more phosphorus than industrial sites (the land use that contributes the second highest amount of 
these pollutants) and 25 times more sediment and phosphorus than row crops.  In fact, 
construction sites contributed more sediment and phosphorus to the Menomonee River than any 
other land use, although in 1979, construction comprised only 3.3 percent of the watershed’s 
total land area. During this early study, construction sites were found to contribute about 50 
percent of the suspended sediment and total phosphorus loading at the river mouth (Novotny and 
Chesters, 1981). 

Similar conclusions were reported by the Southeastern Wisconsin Regional Planning 
Commission (SEWRPC) in a 1978 modeling study of the relative pollutant contributions of 17 
categories of point and nonpoint pollution sources to 14 watersheds in the southeast Wisconsin 
regional planning area (SEWRPC, 1978). This study revealed construction as the first or second 
largest contributor of sediment and phosphorus in 12 of the 14 watersheds.  Although 
construction occupied only 2 percent of the region’s total land area in 1978, it contributed 
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approximately 36 percent of the sediment and 28 percent of the total phosphorus load to inland 
waters, making construction the region’s second largest source of these two pollutants.  The 
largest source of sediment was estimated to be cropland; livestock operations were estimated to 
be the largest source of phosphorus. By comparison, cropland comprised 72 percent of the 
region’s land area and contributed about 45 percent of the sediment and only 11 percent of the 
phosphorus to regional watersheds. When looking at the Milwaukee River watershed as a whole, 
construction is a major sediment contributor, even though the amount of land under active 
construction is very low. Construction areas were estimated to contribute about 53 percent of the 
total sediment discharged by the Milwaukee River in 1985 (total sediment load of 12,500 lb/yr), 
while croplands contributed 25 percent, streambank erosion contributed 13 percent, and urban 
runoff contributed 8 percent. 

Line and White (2007) recently investigated runoff characteristics from two similar 
drainage areas in the Piedmont region of North Carolina.  One of the drainage areas was being 
developed as part of a large residential subdivision during the course of the study, while the other 
remained forested or in agricultural fields.  Runoff volume was 68 percent greater for the 
developing compared with the undeveloped area, and baseflow as a percentage of overall 
discharge was approximately zero compared with 25 percent for the undeveloped area.  Overall 
annual export of sediment was 95 percent greater for the developing area, while export of 
nitrogen and phosphorus forms was 66 to 88 percent greater for the developing area. 

The biological stream impact of construction site runoff can be severe.  For example, 
Hunt and Grow (2001) describe a field study conducted to determine the impact to a stream from 
a poorly controlled construction site, with impact being measured via fish electroshocking and 
using the Qualitative Habitat Evaluation Index.  The 33-acre construction site consisted of 
severely eroded silt and clay loam subsoil and was located within the Turkey Creek drainage, 
Scioto County, Ohio. The number of fish species declined (from 26 to 19) and the number of 
fish found decreased (from 525 to 230) when comparing upstream unimpacted reaches to areas 
below the heavily eroding site. The Index of Biotic Integrity and the Modified Index of Well-
Being, common fisheries indexes for stream quality, were reduced from 46 to 32 and 8.3 to 6.3, 
respectively.  Upstream of the area of impact, Turkey Creek had the highest water quality 
designation available, but fell to the lowest water quality designation in the area of the 
construction activity. Water quality sampling conducted at upstream and downstream sites 
verified that the decline in fish diversity was not due to chemical affects alone. 

Municipal Stormwater Characteristics 

The suite of stormwater pollutants generated by municipal areas is expected to be much 
more diverse than construction sites because of the greater variety of land uses and pollutant 
source areas found within a typical city. Many studies have investigated stormwater quality, 
with the U.S. Environmental Protection Agency’s (EPA’s) NURP (EPA, 1983) being the best 
known and earliest effort to collect and summarize these data.  Unfortunately, NURP was limited 
in that it did not represent all areas of the United States or all important land uses.  More 
recently, the National Stormwater Quality Database (NSQD) (CWP and Pitt, 2008; Pitt et al., 
2008 for version 3) has been compiling data from the EPA’s NPDES stormwater permit program 
for larger Phase I municipal separate storm sewer system (MS4) communities.  As a condition of 
their Phase I permits, municipalities were required to establish a monitoring program to 
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156 Urban Stormwater Management in the United States 

characterize their local stormwater quality for their most important land uses discharging to the 
MS4. Although only a few samples from a few locations were required to be monitored each 
year in each community, the many years of sampling and large number of communities has 
produced a database containing runoff quality information for nearly 8,000 individual storm 
events over a wide range of urban land uses.  The NSQD makes it possible to statistically 
compare runoff from different land uses for different areas of the country. 

A number of land uses are represented in MS4 permits and also the database, including 
industrial stormwater discharges to an MS4.  However, there is no separate compilation of 
quantitative mass emissions from specific industrial stormwater sources that may have been 
collected under industrial permit monitoring efforts.  The observations in the NSQD were all 
obtained at outfall locations and do not include snowmelt or construction erosion sources.  The 
most recent version of the NSQD contains stormwater data from about one-fourth of the total 
number of communities that participated in the Phase I NPDES stormwater permit monitoring 
activities. The database is located at http://unix.eng.ua.edu/~rpitt/Research/ms4/mainms4.shtml.   

Table 3-4 is a summary of some of the stormwater data included in NSQD version 3, 
while Figure 3-27 shows selected plots of these data.  The table describes the total number of 
observations, the percentage of observations above the detection limits, the median, and 
coefficients of variation for a few of the major constituents for residential, commercial, 
industrial, institutional, freeway, and open-space land-use categories, although relatively few 
data are available for institutional and open-space areas.  It should be noted that even if there are 
significant differences in the median concentrations by the land uses, the range of the 
concentrations within single land uses can still be quite large.  Furthermore, plots like Figure 3
27 do not capture the large variability in data points observed at an individual site. 

There are many factors that can be considered when examining the quality of stormwater, 
including land use, geographical region, and season.  The following is a narrative summary of 
the entire database and may not reflect information in Table 3-4 and Figure 3-29, which show 
only subsets of the data. First, statistical analyses of variance on the NSQD found significant 
differences among land-use categories for all of the conventional constituents, except for 
dissolved oxygen.  (Turbidity, total solids, total coliforms, and total E. coli did not have enough 
samples in each group to evaluate land-use differences.)  Freeway sites were found to be 
significant sources of several pollutants.  For example, the highest TSS, COD, and oil and grease 
concentrations (but not necessarily the highest median concentrations) were reported for 
freeways. The median ammonia concentration in freeway stormwater is almost three times the 
median concentration observed in residential and open-space land uses, while freeways have the 
lowest orthophosphate and nitrite–nitrate concentrations—half of the concentration levels that 
were observed in industrial land uses. 

In almost all cases the median metal concentrations at the industrial areas were about 
three times the median concentrations observed in open-space and residential areas.  The highest 
lead and zinc concentrations (but not necessarily the highest median concentrations) were found 
in industrial land uses. Lower concentrations of TDS, five-day biological oxygen demand 
(BOD5), and fecal coliforms were observed in industrial land-use areas.  By contrast, the highest 
concentrations of dissolved and total phosphorus were associated with residential land uses.  
Fecal coliform concentrations are also relatively high for residential and mixed residential land 
uses. Open-space land-use areas show consistently low concentrations for the constituents 
examined.  There was no significant difference noted for total nitrogen among any of the land 
uses monitored. 
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FIGURE 3-27  Grouped box and whisker plots of data from the NSQD.  The median values are 
indicated with the horizontal line in the center of the box, while the ends of the box represent the 
25th and 75th percentile values.  The whickers extend to the 5th and 95th percentile values, and 
values outside of these extremes are indicated with separate dots.  These groups were 
statistically analyzed and were found to have at least one group that is significantly different 
from the other groups. The ranges of the values in each group are large, but a very large 
number of data points is available for each group.  The grouping of the data into these 
categories helps explain much of the total variability observed, and the large number of samples 
in each category allows suitable statistical tests to be made.  Many detailed analyses are 
presented at the NSQD website (Maestre and Pitt, 2005). 
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158 Urban Stormwater Management in the United States 

TABLE 3-4 Summary of Selected Stormwater Quality Data Included in NSQD, Version 3.0 
Fecal Nitrogen, 
Colif. Total Zn, 

TSS COD (mpn/100 Kjeldahl Phosphorus, Cu, Total Pb, Total Total 
(mg/L) (mg/L) mL) (mg/L) Total (mg/L) (µg/L) (µg/L) (µg/L) 

All Areas Combined (8,139) 

Coefficient of variation (COV) 2.2 1.1 5.0 1.2 2.8 2.1 2.0 3.3 
Median 62.0 53.0 4300 1.3 0.2 15.0 14.0 90.0 
Number of samples 6780 5070 2154 6156 7425 5165 4694 6184 
% samples above detection 99 99 91 97 97 88 78 98 
All Residential Areas Combined (2,586) 
COV 2.0 1.0 5.7 1.2 1.6 1.9 2.1 3.3 
Median 59.0 50.0 4200 1.2 0.3 12.0 6.0 70.0 
Number of samples 2167 1473 505 2026 2286 1640 1279 1912 

All Commercial Areas Combined (916) 
% samples above detection 99 99 89 98 98 88 77 97 

COV 1.7 1.0 3.0 0.9 1.2 1.4 1.7 1.4 
Median 55.0 63.0 3000 1.3 0.2 17.9 15.0 110.0 
Number of samples 843 640 270 726 920 753 605 839 

All Industrial Areas Combined (719) 
% samples above detection 97 98 89 98 95 85 79 99 

COV 1.7 1.3 6.1 1.1 1.4 2.1 2.0 1.7 
Median 73.0 59.0 2850 1.4 0.2 19.0 20.0 156.2 
Number of samples 594 474 317 560 605 536 550 596 

All Freeway Areas Combined (680) 
% samples above detection 98 98 94 97 95 86 76 99 

COV 2.6 1.0 2.7 1.2 5.2 2.2 1.1 1.4 
Median 53.0 64.0 2000 1.7 0.3 17.8 49.0 100.0 
Number of samples 360 439 67 430 585 340 355 587 

All Institutional Areas Combined (24) 
% samples above detection 100 100 100 99 99 99 99 99 

COV 1.1 1.0 0.4 0.6 0.9 0.6 1.0 0.9 
Median 18.0 37.5 3400 1.1 0.2 21.5 8.6 198.0 
Number of samples 23 22 3 22 23 21 21 22 

All Open-Space Areas Combined (79) 
% samples above detection 96 91 100 91 96 57 86 100 

COV 1.8 0.6 1.2 1.2 1.5 0.4 0.9 0.8 
Median 10.5 21.3 2300 0.4 0.0 9.0 48.0 57.0 
Number of samples 72 12 7 50 77 15 10 16 
% samples above detection 97 83 100 96 97 47 20 50 

NOTE: The complete database is located at: http://unix.eng.ua.edu/~rpitt/Research/ms4/mainms4.shtml. SOURCE: 
National Stormwater Quality Database. 
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159 Effects of Urbanization on Watersheds 

In terms of regional differences, significantly higher concentrations of TSS, BOD5, COD, 
total phosphorus, total copper, and total zinc were observed in arid and semi-arid regions 
compared to more humid regions.  In contrast, fecal coliforms and total dissolved solids were 
found to be higher in the upper Midwest. More detailed discussions of land use and regional 
differences in stormwater quality can be found in Maestre et al. (2004) and Maestre and Pitt 
(2005, 2006). In addition to the information presented above, numerous researchers have 
conducted source area monitoring to characterize sheet flows originating from urban surfaces 
(such as roofs, parking lots, streets, landscaped areas, storage areas, and loading docks).  The 
reader is referred to Pitt et al. (2005a,b,c) for much of this information. 

Industrial Stormwater Characteristics 

The NSQD, described earlier, has shown that industrial-area stormwater has higher 
concentrations of most pollutants compared to other land uses, although the variability is high.  
MS4 monitoring activities are usually conducted at outfalls of drainage systems containing many 
individual industrial activities, so discharge characteristics for specific industrial types are rarely 
available. This discussion provides some additional information concerning industrial 
stormwater beyond that included in the previous discussion of municipal stormwater.  In general, 
there is a profound lack of data on industrial stormwater compared to municipal stormwater, and 
a correspondingly greater uncertainty about industrial stormwater characteristics. 

The first comprehensive monitoring of an industrial area that included stormwater, dry 
weather base flows, and snowmelt runoff was conducted in selected Humber River catchments in 
Ontario (Pitt and McLean, 1986).  Table 3-5 shows the annual mass discharges from the 
monitored industrial area in North York, along with ratios of these annual discharges compared 
to discharges from a mixed commercial and residential area in Etobicoke.  The mass discharges 
of heavy metals, total phosphorus, and COD from industrial stormwater are three to six times 
that of the mixed residential and commercial areas.   

TABLE 3-5 Annual Storm Drainage Mass Discharges from Toronto-Area Industrial Land Use 

Measured 
parameter units 

annual mass discharges from 
industrial drainage area 

stormwater annual discharge ratio 
(industrial compared to residential 

and commercial mixed area) 
Runoff volume m3/hr/yr 6,580 1.6 
total solids kg/ha/yr 6,190 2.8 
total phosphorus kg/ha/yr 4,320 4.5 
TKN g/ha/yr 16,500 1.2 
COD kg/ha/yr 662 3.3 
Cu g/ha/yr 416 4.0 
Pb g/ha/yr 595 4.2 
Zn g/ha/yr 1,700 5.8 
SOURCE: Pitt and McLean (1986).  
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160 Urban Stormwater Management in the United States 

Hotspots of contamination on industrial sites are a specific concern.  Stormwater runoff 
from “hotspots” may contain loadings of hydrocarbons, trace metals, nutrients, pathogens and/or 
other toxicants that are greater than the loadings of “normal” runoff.  Examples of these hotspots 
include airport de-icing facilities, auto recyclers/junkyards, commercial garden nurseries, parking 
lots, vehicle fueling and maintenance stations, bus or truck (fleet) storage areas, industrial 
rooftops, marinas, outdoor transfer facilities, public works storage areas, and vehicle and 
equipment washing/steam cleaning facilities (Bannerman et al., 1993; Pitt et al., 1995; Claytor 
and Schueler, 1996). 

The elevated concentrations and mass discharges found in stormwater at industrial sites 
are associated with both the activities that occur and the materials used in industrial areas, as 
discussed in the sections that follow. 

Effects of Roofing Materials on Stormwater Quality 

The extensive rooftops of industrial areas can be a significant pollutant source area.  A 
summary of the literature on roof-top runoff quality, including both roof surfaces and underlying 
materials used as subbases (such as treated wood), is presented in Table 3-6.  Good (1993) found 
that dissolved metals’ concentrations and toxicity remained high in roof runoff samples, 
especially from rusty galvanized metal roofs during both first flush and several hours after a rain 
has started, indicating that metal leaching continued throughout the events and for many years.  
During pilot-scale tests of roof panels exposed to rains over a two-year period, Clark et al. (2008) 
found that copper roof runoff concentrations for newly treated wood panels exceeded 5 mg/L (a 
very high value compared to median NSQD stormwater concentrations of about 10 to 40 µg/L 
for different land uses) for the first nine months of exposure.  These results indicated that copper 
continued to be released from these wood products at levels high enough to exceed aquatic life 
criteria for long periods after installation, and were not simply due to excess surface coating 
washing off in the first few storms after installation. 

Traditional unpainted or uncoated hot-dip galvanized steel roof surfaces can also produce 
very high zinc concentrations. For example, pilot-scale tests by Clark et al. (2008) indicated that 
zinc roof runoff concentrations were 5 to 30 mg/L throughout the first two years of monitoring of 
a traditional galvanized metal panel.  These are very high values compared to median stormwater 
values reported in the NSQD of 60 to 300 µg/L for different land uses.  Factory-painted 
aluminum–zinc alloy panels had runoff zinc levels less than 250 µg/L, which were closer to the 
reported NSQD median values.  The authors concluded that traditional galvanized metal roofing 
contributed the greatest concentrations of many metals and nutrients.  In addition, they found that 
pressure-treated and waterproofed wood contributed substantial copper loads.  The potential for 
nutrient release exists in many of the materials tested (possibly as a result of phosphate washes 
and binders used in the material’s preparation or due to natural degradation). 

Other researchers have investigated the effects of industrial rooftop runoff on receiving 
waters and biota. Bailey et al. (1999) investigated the toxicity to juvenile rainbow trout of runoff 
from British Columbia sawmills and found that much of the toxicity may have been a result of 
divalent cations on the industrial site, especially zinc from galvanized roofs. 
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TABLE 3-6 Roof Runoff Analysis—A Literature Summary 
Water Quality Parameter Reference 

Roof Type Location 
Cu (µg/L) Zn (µg/L) Pb 

(µg/L) 
Cd 

(µg/L) 
As (µg/L) pH NH4 

+ 

(mg/L) 
NO3 

-

(mg/L) 
Polyester 
Tile 
Flat gravel 

Duebendorf, 
Switzerland 

6817 
1905 
140 

2076 
360 
36 

510 
172 
22 

3.1 
2.1 
0.2 

Boller 
(1997) 

Plywood w/ roof paper/tar 
Rusty galvanized metal 
Old metal w/Al paint 
Flat tar surface w/fibrous  

 reflective Al paint 
New anodized Al 

Washington 166T/128D 

20T/2D 

11T/7D 

25T/14D 

16T/7D 

877T/909D 

12200T/11900D 

1980T/1610D 

297T/257D 

101T/82D 

11T/<5D 

302T/35D 

10T/<5D 

10T/5D 

15T/<5D 

4.3 
5.9 
4.8 
4.1 

5.9 

Good 
(1993) 

Zinc-galvanized Fe Dunedin 
City, New 
Zealand 

560 µg/g 5901 µg/g 670 µg/g Brown & 
Peake 
(2006) 

Fe-Zn sheets  
Concrete slate tiles 
Asbestos cement sheets 
Aluminum sheets 

Ile-Ife, 
Nigeria 

6.77 
7.45 
7.09 
6.68 

0.06 
0.05 
0.06 
0.05 

1.52 
3.34 
2.26 
6.18 

Adeniyi 
and 
Olabanji 
(2005) 

Cu panels Munich, 
Germany 

200– 
11100 

6.7–7.0 Athanasia 
dis et al. 
(2006) 

Galvanized metals (primarily 
Galvalume®) 

Seattle, WA 10–1400 420–14700 ND Tobiason 
(2004) 

CCA wood Florida  1200–1800 Khan et 
Untreated wood 2–3 al. (2006) 

Note: D, dissolved; T, total; ND, not detected. 


SOURCE: Reprinted, with permission, from Clark et al. (2008). Copyright 2008 by American Society of Civil Engineers. 
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162 Urban Stormwater Management in the United States 

Effects of Pavement and Pavement Maintenance on Stormwater Quality 

Pavement surfaces can also have a strong influence on stormwater runoff quality.  For 
example, concrete is often mixed with industrial waste sludges as a way of disposing of the 
wastes. However, this can lead to stormwater discharges high in toxic compounds, either due to 
the additives themselves or due to the mobilization of compounds via the additives.  Salaita and 
Tate (1998) showed that high levels of aluminum, iron, calcium, magnesium, silicon, and sodium 
were seen in the cement-waste samples.  A variety of sands, including waste sands, have been 
suggested as potential additives to cement and for use as fill in roadway construction.  Wiebusch 
et al. (1998) tested brick sands and found that the higher the concentration of alkaline and 
alkaline earth metals in the samples, the more easily the heavy metals were released.  Pitt et al. 
(1995) also found that concrete yard runoff had the highest toxicity (using Microtox screening 
methods) observed from many source areas, likely due to the elevated pH (about 11) from the 
lime dust washing off from the site. 

The components of asphalt have been investigated by Rogge et al. (1997), who found that 
the majority of the elutable organic mass that could be identified consisted of n-alkanes (73 
percent), carboxylic acids such as n-alkanoic acids (17 percent), and benzoic acids.  PAHs and 
thiaarenes were 7.9 percent of the identifiable mass.  In addition, heterocyclic aromatic 
hydrocarbons containing sulfur (S-PAH), such as dibenzothiophene, were identified at 
concentration levels similar to that of phenanthrene.  S-PAHs are potentially mutagenic (similar 
to other PAHs), but due to their slightly increased polarity, they are more soluble in water and 
more prone to aquatic bioaccumulation.   

In addition to the bitumens and asphalts, other compounds are added to paving (and 
asphaltic roofing) materials.  Chemical modifiers are used both to increase the temperature range 
at which asphalts can be used and to prevent stripping of the asphalt from the binder.  A variety 
of fillers may also be used in asphalt pavement mixtures.  The long-term environmental effects 
of these chemicals in asphalts are unknown.  Reclaimed asphalt pavements have also been 
proposed for use as fill materials for roadways.  Brantley and Townsend (1999) performed a 
series of leaching tests and analyzed the leachate for a variety of organics and heavy metals.  
Only lead from asphalt pavements reclaimed from older roadways was found to be elevated in 
the leachate. 

Stormwater quality from asphalt-paved surfaces seems to vary with time.  Fish kills have 
been reported when rains occur shortly after asphalt has been installed in parking areas near 
ponds or streams (Anonymous, 2000; Perez-Rivas, 2000; Kline, 2002).  It is expected that these 
effects are associated with losses of the more volatile and toxic hydrocarbons that are present on 
new surfaces. It is likely that the concentrations of these materials in runoff decrease as the 
pavement ages.  Toxicity tests conducted on pavements several years old have not indicated any 
significant detrimental effects, except for those associated with activities conducted on the 
surface (such as maintenance and storage of heavy equipment; Pitt et al., 1995, 1999).  However, 
pavement maintenance used to “renew” the asphalt surfaces has been shown to cause significant 
problems, which are summarized below. 

A significant source of PAHs in the Austin, Texas, area (and likely elsewhere) has been 
identified as coal-tar sealants commonly used to “restore” asphalt parking lots and storage areas.  
Mahler et al. (2005) found that small particles of sealcoat that flake off due to abrasion by 
vehicle tires have PAH concentrations about 65 times higher than for particles washed off 
parking lots that are not seal coated.  Unsealed parking lots receive PAHs from the same urban 
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163 Effects of Urbanization on Watersheds 

sources as do sealed parking lots (e.g., tire particles, leaking motor oil, vehicle exhaust, and 
atmospheric fallout), and yet the average yield of PAHs from the sealed parking lots was found 
to be 50 times greater than that from the control lots.  The authors concluded that sealed parking 
lots could be the dominant source of PAHs in watersheds that have seal-coated surfaces, such as 
many industrial, commercial, and residential areas.  Consequently, the City of Austin has 
restricted the use of parking lot coal-tar sealants, as have several Wisconsin communities. 

Stored Materials Exposed to Rain 

Although roofing and pavement materials make up a large fraction of the total surface 
covers and can have significant effects on stormwater quality, leaching of rain through stored 
materials may also be a significant pollutant source at industrial sites.  Exposed metals in scrap 
yards can result in very high concentrations of heavy metals.  For example, Table 3-7 
summarizes data from three metals recycling facilities/scrap yards in Wisconsin and shows the 
large fraction of metals that are either dissolved in the runoff or associated with very fine 
particulate matter.  For most of these metals, their greatest abundance is associated with the 
small particles (<20 µm in diameter), and relatively little is associated with the filterable fraction.  
These metals concentrations (especially zinc, copper, and lead) are also very high compared to 
that of most outfall industrial stormwater. 

TABLE 3-7 Metal Concentration Ranges Observed in Scrapyard Runoff 
Particle Size Iron (mg/L) Aluminum (mg/L)  Zinc (mg/L) 

Total 20 – 810 15 – 70 1.6 – 8 
< 63 µm diameter 22 – 767 15 – 58 1.5 – 7.6 
< 38 µm diameter 21 – 705 15 – 58 1.4 – 7.4 
< 20 µm diameter 15 – 534 12 – 50 1.1 – 7.2 

< 0.45 µm diameter 
(filterable fraction) 0.1 – 38 0.1 – 5 0.1 – 6.7 

Copper (mg/L) Lead (mg/L) Chromium (mg/L) 
Total 1.1 – 3.8 0.6 – 1.7 0.1 – 1.9 

< 63 µm diameter 1.1 – 3.6 0.1 – 1.6 0.1 – 1.6 
< 38 µm diameter 1.1 – 3.3 0.1 – 1.6 0.1 – 1.4 
< 20 µm diameter 1.0 – 2.8 0.1 – 1.6 0.1 – 1.2 

< 0.45 µm diameter 
(filterable fraction) 0.1 – 0.3 0.1 – 0.3 0.1 – 0.3 

SOURCE: Reprinted, with permission, from Clark et al. (2000). Copyright 2000 by Shirley Clark. 
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164 Urban Stormwater Management in the United States 

OTHER SOURCES OF URBAN RUNOFF DISCHARGES 

Wet weather stormwater discharges from separate storm sewer outfalls are not the only 
discharges entering receiving waters from these systems.  Dry weather flows, snowmelt, and 
atmospheric deposition all contribute to the pollutant loading of urban areas to receiving waters, 
and for some compounds may be the largest contributor.  Many structural SCMs, especially 
those that rely on sedimentation or filtration, have been designed to function primarily with 
stormwater and are not nearly as effective for dry weather discharges, snowmelt, or atmospheric 
deposition because these nontraditional sources vary considerably in key characteristics, such as 
the flow rate and volume to be treated, sediment concentrsations and particle size distribution, 
major competing ions, association of pollutants with particulates of different sizes, and 
temperature.  Information on the treatability of stormwater vs. snowmelt and other nontraditional 
sources of urban runoff can be found in Pitt and McLean (1986), Pitt et al. (1995), Johnson et al. 
(2003), and Morquecho (2005). 

Dry Weather Flows 

At many stormwater outfalls, discharges occur during dry weather.  These may be 
associated with discharges from leaking sanitary sewer and drinking water distribution systems, 
industrial wastewaters, irrigation return flows, or natural spring water entering the system.  
Possibly 25 percent of all separate stormwater outfalls have water flowing in them during dry 
weather, and as much as 10 percent are grossly contaminated with raw sewage, industrial 
wastewaters, and so forth (Pitt et al., 1993).  These flow contributions can be significant on an 
annual mass basis, even though the flow rates are relatively small, because they have long 
duration. This is particularly true in arid areas, where dry weather discharges can occur daily.  
For example, despite the fact that rain is scarce from May to September in Southern California, 
an estimated 40 to 90 million liters of discharge flow per day into Santa Monica Bay through 
approximately 70 stormwater outlets that empty onto or across beaches (LAC DPW, 1985; 
SMBRP, 1994), such that the contribution of dry weather flow to the total volume of runoff into 
the bay is about 30 percent (NRC, 1984). Furthermore, in the nearby Ballona Creek watershed, 
dry weather discharges of trace metals were found to comprise from 8 to 42 percent of the total 
annual loading (McPherson et al., 2002). Stein and Tiefenthaler (2003) further found that the 
highest loadings of metals and bacteria in this watershed discharging during dry weather can be 
attributed to a few specific stormwater drains.   

In many cases, stormwater managers tend to overlook the contribution of dry weather 
discharges, although the EPA’s NPDES Stormwater Permit program requires municipalities to 
conduct stormwater outfall surveys to identify, and then correct, inappropriate discharges into 
separate storm sewer systems.  The role of inappropriate discharges in the NPDES Stormwater 
Permit program, the developed and tested program to identify and quantify their discharges, and 
an extensive review of these programs throughout the United States can be found in the recently 
updated report prepared for the EPA (CWP and Pitt, 2004).  The following photographs show 
various nontraditional sources of contaminants in urban runoff. 
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165 Effects of Urbanization on Watersheds 

Washing of vehicle engine and allowing runoff  Contamination of storm drainage with 
to enter storm drainage system.   inappropriate disposal of oil.  SOURCE: 
SOURCE: Robert Pitt.    Center for Watershed Protection. 

Dry weather flows from Toronto industrial area Sewage from clogged system overflowing 
outfall. SOURCE: Pitt and McLean (1986). into storm drainage system. SOURCE: 

Robert Pitt. 
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166 Urban Stormwater Management in the United States 

Failing sanitary sewer, causing upwelling of Dye tests to confirm improper sanitary 
sewage through soil, and draining to gutter and sewage connection to storm drainage  
then to storm drainage system.   system SOURCE: Robert Pitt. 
SOURCE: Robert Pitt. 

Snowmelt 

In northern areas, snowmelt runoff can be a significant contributor to the annual 
discharges from urban areas through the storm drainage system.  In locations having long and 
harsh winters, with little snowmelt until the spring, pollutants can accumulate and be trapped in 
the snowpack all winter until the major thaw when the contaminants are transported in short-
duration events to the outfalls (Jokela, 1990).  The sources of the contaminants accumulating in 
snowpack depend on the location, but they usually include emissions from nearby motor vehicles 
and heating equipment and industrial activity in the neighborhood.  Dry deposition of sulfur 
dioxide from industrial and power plant smokestacks affects snow packs over a wider area and 
has frequently been studied because of its role in the acid deposition process (Cadle, 1991).  
Pollutants are also directly deposited on the snowpack.  The sources of directly deposited 
pollutants include debris from deteriorated roadways, vehicles depositing petroleum products 
and metals, and roadway maintenance crews applying salt and anti-skid grit (Oberts, 1994).  
Urban snowmelt, like rain runoff, washes some material off streets, roofs, parking and industrial 
storage lots, and drainage gutters.  However, snowmelt runoff usually has much less energy than 
striking rain and heavy flowing stormwater.  Novotny et al. (1986) found that urban soil erosion 
is reduced or eliminated during winter snow-cover conditions.  However, erosion of bare ground 
at construction sites in the spring due to snowmelt can still be very high. 
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167 Effects of Urbanization on Watersheds 

Snowmelt.  SOURCE: Roger Bannerman. 

Construction site in early spring after snowmelt showing extensive sediment transport. 
SOURCE: Roger Bannerman. 

Sources of Contaminants in Snowmelt 

Several mechanisms can bring about contamination of snow and snowmelt waters.  
Initially, air pollutants can be incorporated into snowflakes as they form and fall to the ground.  
After it falls to the ground and accumulates, the snow can become further contaminated by dry 
atmospheric deposition, deposition of nearby lost fugitive dust materials (usually blown onto 
snow packs near roads by passing vehicles), and wash off of particulates from the exposed 
ground surfaces as it melts and flows to the drainage system. 

Snowflakes can remove particulates and gases from the air by in-cloud or below-cloud 
capture. In-cloud capture of pollutants can occur during snowflake formation as super-cooled 
cloud water condenses on particles and aerosols that act as cloud condensation nuclei.  This is 
known as nucleation scavenging and is a major pathway for air pollution to be incorporated into 
snow. Particles and gases may also be scavenged as snowflakes fall to the ground.  Gases can 
also be absorbed as snow falls. Snowflakes are more effective below-cloud scavengers than 
raindrops because they are bigger and fall slower.  Barrie (1991) reports that large snowflakes 
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HIGH DENSITY LOW DENSITY
FRESH FALLEN LAND USE LAND USE

COD 10 402 54
TS 86 2000 165
SS 16 545 4.5
TKN 0.19 2.69 2
NO3 0.15 0 0

P ------- 0.66 0.017
Pb ------- 0.95 -------
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capture particles in the 0.2- to 0.4-µm-diameter range, not by impaction but by filtering the air 
that moves through the snow flakes as they fall to the ground. 

Most of the contamination of snow in urban areas likely occurs after it lands on the 
ground. Table 3-8 shows the flow-weighted mean concentrations of pollutants found in 
undisturbed falling snow compared to snow found in urban snow cover (Bennett et al., 1981).  
Pitt and McLean (1986) also measured snowpack contamination as a function of distance from a 
heavily traveled road passing through a park.  The contaminants in the snow were at much 
greater concentrations near the road (the major source of blown contamination on the snow) than 
farther away. (The pollutant levels in the fresh fallen snow are generally a small fraction of the 
levels in the snow collected from urban study areas.)  Pierstorff and Bishop (1980) also analyzed 
freshly fallen snow and compared the quality to snow stored at a snow dump site.  They 
concluded that “pollutant levels at the dump site are the result of environmental input occurring 
after the snow falls.”  Some pollutants in snowmelt have almost no atmospheric sources.  For 
example, Oliver et al. (1974) found negligible amounts of chlorides in samples of snow from 
rooftops, indicating that the high chloride level found in the snowmelt runoff water comes almost 
entirely from surface sources (i.e., road salting).  Similar roadside snowpack observations along 
city park roads by Pitt and McLean (1986) also indicated the strong association of road salt with 
snowpack chloride levels. 

Runoff and Pollutant Loading from Snowmelt 

Snowmelt events can exhibit a first flush, in which there are higher concentrations of 
contaminants at the beginning compared to the total event averaged concentration.  The 
enrichment of the first portion of a snowmelt event by soluble pollutants may be due to 
snowpack density changes, where water percolation and melt/freeze events that occur in the 
snowpack cause soluble pollutants to be flushed from throughout the snowpack to concentrate at 
the bottom of the pack (Colbeck, 1981).  This concentrated layer leaves the snowpack as a highly 
concentrated pulse, as snow melts from the bottom due to warmth from the ground (Oberts, 
1994). 

TABLE 3-8 Comparison of Flow-Weighted Pollutant Concentration Means of Snow Samples 
from Boulder, Colorado 

Note: The units are mg/L.  SOURCE: Bennett et al. (1981). Permission pending. 
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169 Effects of Urbanization on Watersheds 

When it rains on snow, heavy pollutant loads can be produced because both soluble and 
particulate pollutants are melted from the snowpack simultaneously.  Also, the large volume of 
melt plus rain can wash off pollutants that have accumulated on various surfaces such as roads, 
parking lots, roofs, and saturated soil surfaces.  The intensity of runoff from a rain-on-snow 
event can be greater than a summer thunderstorm because the ground is saturated or frozen and 
the rapidly melting snowpack provides added runoff volume (Oberts, 1994). 

Figure 3-28 compares the runoff volumes associated with snowmelts alone to those 
associated with snowmelts mixed with rain from monitoring at an industrial area in Toronto (Pitt 
and McLean, 1986). Rain with snowmelt contributes over 80 percent of the total cold-weather 
event runoff volume. 

Whether pollutant loadings are higher or lower for snowmelt than for rainfall depends on 
the particular pollutant and its seasonal prevalence in the environment.  For example, the high 
concentrations of dissolved solids found in snowmelt are usually caused by high chloride 
concentrations that stem from the amount of de-icing salt used.  Figure 3-29 is a plot of the 
chloride concentrations in the influent to the Monroe Street detention pond in Madison, 
Wisconsin.  Chloride levels are negligible in the non-winter months but increase dramatically 
when road salting begins in the fall, and remain high through the snow melting period, even 
extending another month or so after the snowpack in the area has melted.  Bennett et al. (1981) 
found that suspended solids and COD loadings for snowmelt runoff were about one-half of those 
for rainfall. Nutrients were much lower for snowmelt, while the loadings for lead were about the 
same for both forms of precipitation.  Oberts (1994) reports that much of the annual pollutant 
yields from event flows in Minneapolis is accounted for by end-of-winter major melts.  End-of
winter melts yielded 8 to 20 percent of the total phosphorous and total lead annual load in 
Minnesota. Small midwinter melts accounted for less than 5 percent of the total loads.  Box 3-8 
shows mass pollutant discharges for a study site in Toronto and emphasizes the significance of 
snowmelt discharges on the total annual storm drainage discharges. 
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FIGURE 3-28 Runoff volumes for snowmelt events alone and when rain falls on melting snow 
packs (Toronto industrial area).  SOURCE: Pitt and McLean (1986). 
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FIGURE 3-29 Monroe Street detention pond chloride concentration of influent (1986–1988).  
SOURCE: House et al. (1993). 

Atmospheric Deposition 

The atmosphere contains a diverse array of contaminants, including metals (e.g., copper, 
chromium, lead, mercury, zinc), nutrients (nitrogen, phosphorus), and organic compounds (e.g., 
PAHs, polychlorinated biphenyls, pesticides).  These contaminants are introduced to the 
atmosphere by a variety of sources, including local point sources (e.g., power plant stacks) and 
mobile sources (e.g., motor vehicles), local fugitive emissions (e.g., street dust and wind-eroded 
materials), and transport from non-local areas.  These emissions, composed of gases, small 
particles (aerosols), and larger particles, become entrained in the atmosphere and subject to a 
complex series of physical and chemical reactions (Schueler, 1983). 

Atmospheric contaminants are deposited on land and water in two ways—termed wet 
deposition and dry deposition. Wet deposition (or wetfall) involves the sorption and 
condensation of pollutants to water drops and snowflakes followed by deposition with 
precipitation.  This mechanism dominates the deposition of gases and aerosol particles.  Dry 
deposition (or dryfall) is the direct transfer of contaminants to land or water by gravity (particles) 
or by diffusion (vapor and particles). Dry deposition occurs when atmospheric turbulence is not 
sufficient to counteract the tendency of particles to fall out at a rate governed, but not exclusively 
determined, by gravity (Schueler, 1983). 
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171 Effects of Urbanization on Watersheds 

BOX 3-8 
The Contribution of Dry Weather Discharges and 
Snowmelt to Overall Runoff in Toronto, Ontario 

An extensive analysis of all types of stormwater flow—for both dry and wet weather—was 
conducted in Toronto in the mid-1980s (Pitt and McLean, 1986).  The Toronto Area Watershed 
Management Strategy study included comprehensive monitoring in a residential/commercial area and an 
industrial area for summer stormwater, warm season dry weather flows, snowmelt, and cold season dry 
weather flows.  In addition to the outfall monitoring, detailed source area sheet flow monitoring was also 
conducted during rain and snowmelt events to determine the relative magnitude of pollutant sources.  
Particulate accumulation and wash-off tests were also conducted for a variety of streets in order to better 
determine their role in contaminant contributions.   

Tables 3-9 and 3-10 summarize Toronto residential/commercial and industrial urban runoff 
median concentrations during both warm and cold weather, respectively.  These tables show the relative 
volumes and concentrations of wet weather and dry weather flows coming from the different land uses.  
The bacteria densities during cold weather are substantially less than during warm weather, but are still 
relatively high; similar findings were noted during the NURP studies (EPA, 1983).  However, chloride 
concentrations and dissolved solids are much higher during cold weather.  Early spring stormwater 
events also contain high dissolved solids concentrations.  Cold weather runoff accounted for more than 
half of the heavy metal discharges in the residential/commercial area, while warm weather discharges of 
zinc were much greater than the cold weather discharges for the industrial area.  Warm weather flows 
were also the predominant sources of phosphorus for the industrial area.   

One of the interesting observations is that, at these monitoring locations, warm weather 
stormwater runoff only contributed about 20 to 30 percent of the total annual flows being discharged from 
the separate stormwater outfalls.  The magnitudes of the base flows were especially surprising, as these 
monitoring locations were research sites to investigate stormwater processes and were carefully 
investigated to ensure that they did not have significant inappropriate discharges before they were 
selected for the monitoring programs. 

In comparing runoff from the industrial and residential catchments, Pitt and McLean (1986) 
observed that concentrations of most constituents in runoff from the industrial watershed were typically 
greater than the concentrations of the same constituents in the residential runoff.  The only constituents 
with a unit-area yield that were lower in the industrial area were chlorides and total dissolved solids, which 
was attributed to the use of road de-icing salts in residential areas.  Annual yields of several constituents 
(total solids, total dissolved solids, chlorides, ammonia nitrogen, and phenolics) were dominated by cold 
weather flows, irrespective of the land use. 

A comparison of the Toronto sheet flow data from the different land-use areas indicated that the 
highest concentrations of lead and zinc were found in samples collected from paved areas and roads 
during both rain runoff and snowmelt (Pitt and McLean, 1986).  Fecal coliform values were significantly 
higher on sidewalks and on, or near, roads during snowmelt sampling, likely because these areas are 
where dogs would be walked in winter conditions.  In warm weather, dog walking would be less 
concentrated into these areas.  The concentrations for total solids from grass or bare open areas were 
reduced dramatically during snowmelt compared to rain runoff, an indication of the reduced erosion and 
the poor delivery of particulate pollutants during snowmelt periods.  Cold weather sheet flow median 
concentrations of particulate solids for the grass and open areas (80 mg/L) were much less than the TSS 
concentrations observed during warm weather runoff (250 mg/L) for these same areas.  Snowmelt total 
solids concentrations also increased in areas located near roads due to the influence of road salting on 
dissolved solids concentrations.  In the residential areas, streets were the most significant source of 
snowmelt solids, while yards and open areas were the major sources of nutrients.  Parking and storage 
areas contributed the most snowmelt pollutants in the industrial area.  An analysis of snow samples taken 
along a transect of a snowpack adjacent to an industrial road showed that the pollutant levels decreased 
as a function of distance from the roadway.  At distances greater than 3 to 5 meters from the edge of the  
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172 Urban Stormwater Management in the United States 

BOX 3-8 Continued 

snowpack, the concentrations were relatively constant.  Novotny et al. (1986) sampled along a transect of 
a snowpack by a freeway in Milwaukee.  They also found that the concentration of constituents 
decreased as the distance from the road increased.  Most of the measured constituents, including total 
solids and lead, were at or near background levels at 30 meters or more from the road. 

TABLE 3-9 Median Pollutant Concentrations Observed at Toronto Outfalls during Warm Weather1 

Measured Parameter Baseflow Stormwater 
Residential Industrial Residential Industrial 

Stormwater volume (m3/ha/season) — — 950 1500 
Baseflow volume (m3/ha/season) 1700 2100 — — 
Total residue 979 554 256 371 
Total dissolved solids 973 454 230 208 
Suspended solids <5 43 22 117 
Chlorides 281 78 34 17 
Total phosphorus 0.09 0.73 0.28 0.75 
Phosphates <0.06 0.12 0.02 0.16 
Total Kjeldahl nitrogen (organic N plus NH3) 0.9 2.4 2.5 2.0 
Ammonia nitrogen <0.1 <0.1 <0.1 <0.1 
Chemical oxygen demand 22 108 55 106 
Fecal coliform bacteria (#/100 mL) 33,000 7,000 40,000 49,000 
Fecal strep. bacteria (#/100 mL) 2,300 8,800 20,000 39,000 
Pseudo. aeruginosa bacteria (#/100 mL) 2,900 2,380 2,700 11,000 
Cadmium <0.01 <0.01 <0.01 <0.01 
Chromium <0.06 0.42 <0.06 0.32 
Copper 0.02 0.05 0.03 0.06 
Lead <0.04 <0.04 <0.06 0.08 
Zinc 0.04 0.18 0.06 0.19 
Phenolics (µg/L) <1.5 2.0 1.2 5.1 
α-BHC (ng/L) 17 <1 1 3.5 
γ-BHC (lindane) (ng/L) 5 <2 <1 <1 
Chlordane (ng/L) 4 <2 <2 <2 
Dieldrin (ng/L) 4 <5 <2 <2 
Pentachlorophenol (ng/L) 280 50 70 705 
1Values are in mg/L unless otherwise indicated.  Warm weather samples were obtained during the late 
spring, summer, and early fall months when the air temperatures were above freezing and no snow was 
present. 

continues next page 
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BOX 3-8 Continued 

TABLE 3-10 Median Pollutant Concentrations Observed at Toronto Outfalls during Cold Weather1 

Measured Parameter Base flow Snow melt 
Residential Industrial Residential Industrial 

Stormwater volume (m3/ha/season) — — 1800 830 
Base flow volume (m3/ha/season) 1100 660 — — 
Total residue 2230 1080 1580 1340 
Total dissolved solids 2210 1020 1530 1240 
Suspended solids 21 50 30 95 
Chlorides 1080 470 660 620 
Total phosphorus 0.18 0.34 0.23 0.50 
Phosphates <0.05 <0.02 <0.06 0.14 
Total Kjeldahl nitrogen (organic N plus NH3) 1.4 2.0 1.7 2.5 
Ammonia nitrogen <0.1 <0.1 0.2 0.4 
Chemical oxygen demand 48 68 40 94 
Fecal coliform bacteria (#/100 mL) 9800 400 2320 300 
Fecal strep bacteria (#/100 mL) 1400 2400 1900 2500 
Pseudomonas aeruginosa bacteria (#/100 mL) 85 55 20 30 
Cadmium <0.01 <0.01 <0.01 0.01 
Chromium <0.01 0.24 <0.01 0.35 
Copper 0.02 0.04 0.04 0.07 
Lead <0.06 <0.04 0.09 0.08 
Zinc 0.07 0.15 0.12 0.31 
Phenolics (mg/L) 2.0 7.3 2.5 15 
α-BHC (ng/L) NA 3 4 5 
γ-BHC (lindane) (ng/L) NA NA 2 1 
Chlordane (ng/L) NA NA 11 2 
Dieldrin (ng/L) NA NA 2 NA 
Pentachlorophenol (ng/L) NA NA NA 40 
1Values are in mg/L unless otherwise indicated.  Cold weather samples were obtained during the winter months when the air 
temperatures were commonly below freezing. Snowmelt samples were obtained during snowmelt episodes and when rain fell on 
snow. 
NA, not analyzed 

As atmospheric contaminants deposit, they can exert an influence on stormwater in 
several ways. Contaminants deposited by wetfall are directly conveyed to stormwater while 
those in dryfall can be washed off the land surface.  For both processes, the atmospheric load of 
contaminants is strongly influenced by characteristics such as the amount of impervious surface, 
the magnitude and proximity of emission sources, wind speed and direction, and precipitation 
magnitude and frequency (Schueler, 1983).  Deposition rates can depend on the type of 
contaminant and can be site-specific.  The relationships between atmospheric deposition and 
stormwater quality are, however, not well understood and difficult to determine.  Following are a 
few illustrative examples. 
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174 Urban Stormwater Management in the United States 

Southern California 

Several studies have addressed atmospheric deposition in Southern California (e.g., Lu et 
al., 2003; Harris and Davidson, 2005; Stolzenbach et al., 2007).  Stolzenbach et al. and Lu et al. 
conclude the following for this region: 
• 	 the major source of contaminants to the atmosphere in this region is associated with 

resuspended dust, primarily from roads, 
• 	 contaminants in resuspended dust may reflect historical as well as current sources and 

distant as well as local sources, 
• 	 atmospheric loadings to the receiving water are primarily the result of chronic daily dry 

deposition of large particles greater than 10 µm in size on the watershed rather than directly 
on a waterbody, 

• 	 significant spatial variability occurs in trace metal mass loadings and deposition fluxes, 
particularly along transportation corridors along the coast and the mountain slopes of the 
airshed, 

• 	 significant diurnal and seasonal variations occur in the deposition of trace metals, and 
• 	 atmospheric deposition of metals is a significant component of contaminant loading to 

waterbodies in the region relative to other point and nonpoint sources.  

Harris and Davidson (2005) have reported that traditional sources of lead to the south coast 
air basin of California accounted for less than 15 percent of the lead exiting the basin each year.  
They resolve this difference by considering that lead particles deposited during the years of 
leaded gasoline use are resuspended as airborne lead at this time, some decades after their 
original deposition. This result indicates that lead levels in the soil will remain elevated for 
decades and that resuspension of this lead will remain a major source of atmospheric lead well 
into the future. 

Sabin et al. (2005) assessed the contribution of trace metals (chromium, copper, lead, 
nickel, and zinc) from atmospheric deposition to stormwater runoff in a small impervious urban 
catchment in the Los Angeles area.  Dry deposition contributed 90 percent or more of the total 
deposition inside the catchment, indicating the dominance of dry deposition in semi-arid regions 
such as Los Angeles. Deposition potentially accounted for from 57 to 90 percent of the total 
trace metals in stormwater in the study area, demonstrating that atmospheric deposition can be an 
important source of trace metals in stormwater near urban centers. 

San Francisco 

Dissolved copper is toxic to phytoplankton, the base of the aquatic food chain.  Copper and 
other metals are released in small quantities when drivers depress their brakes.  The Brake Pad 
Partnership (http://www.suscon.org/brakepad/index/asp) has conducted studies to determine how 
much copper is released as wear debris, and how it travels through the air and streets to surface 
waters. A comprehensive and complex model of copper loads to and of transport and reactions 
in San Francisco Bay was developed (Yee and Franz, 2005).  Objectives were to provide daily 
loadings of flow, TSS, and copper to the bay and to estimate the relative contribution of brake 
pad wear debris to copper in the bay. The modeling results (Rosselot, 2006a) indicated that an 
estimated 47,000 kg of copper was released to the atmosphere in the Bay Area in 2003.  Of this 
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175 Effects of Urbanization on Watersheds 

amount, 17,000 kg Cu/yr was dry-deposited in subwatersheds; 3,200 kg Cu/yr was wet-deposited 
in subwatersheds; 1,200 kg Cu/yr was dry-deposited directly to bay waters; and 1,300 kg Cu/yr 
was wet-deposited directly to bay waters. The remaining 24,000 kg Cu/yr remained airborne 
until it left the Bay Area.  The contribution of copper from brake pads to the bay is estimated to 
range from 10 to 35 percent of the total copper input, with the best estimate being 23 percent 
(Rosselot, 2006a,b). 

Washington, D.C., Metropolitan Area 

Schueler (1983) investigated the atmospheric deposition of several contaminants in 
Washington, D.C., and its surrounding areas in the early 1980s.  The contaminants assessed 
included trace metals (cadmium, copper, iron, lead, nickel, and zinc), nutrients (nitrogen and 
phosphorus), solids, and organics as measured collectively by BOD and COD.  Dryfall solids 
loading increased progressively from rural to urban sites.  A similar trend was observed for total 
phosphorus, total nitrogen, and trace metal dry deposition rates.  Wet deposition rates exhibited 
few consistent regional patterns. 

The relative importance of wet and dry deposition varied considerably with each 
contaminant and each site.  For example, most of the nitrogen was supplied by wet deposition 
while most of the phosphorus was delivered via dry deposition.  If a contaminant is deposited 
primarily by wet deposition, it is likely that a major fraction of it will be rapidly entrained in 
urban runoff. 

Atmospheric sources were estimated to contribute from 70 to 95 percent of the total 
nitrogen load to urban runoff and 20 to 35 percent of the total phosphorus load. Overall, 
atmospheric deposition appeared to be a moderate source of pollutants in urban runoff.  
However, with the exception of nitrogen, atmospheric deposition was not the major source. 

Average annual atmospheric deposition rates suggested a general trend toward greater 
deposition rates from rural to suburban to urban sites.  This pattern was most pronounced for dry 
deposition. Wet deposition was the most important deposition mechanism for total nitrogen, 
nitrate, organic nitrogen, COD, copper, and zinc.  Dry deposition was most important for most 
soil-related constituents, such as total solids, iron, lead, total phosphorus, and orthophosphate. 

Measurements of rainfall pH showed median values between 4.0 and 4.1 at all stations and 
during all seasons.  Increased mobilization of trace metals from urban surfaces caused by acid 
rain was noted at several monitoring sites. 

*** 

Relationships between atmospheric deposition rates and the quality of urban stormwater 
are complex and cannot be generalized regionally or temporally.  Site-specific measurements or 
reliable estimates of (1) contaminant sources, (2) atmospheric particle size and contaminant 
concentrations, (3) deposition rates and mechanisms, (4) land surface characteristics, (5) local 
and regional hydrology and meteorology, and (6) contaminant concentrations in stormwater are 
needed to assess management decisions to improve stormwater quality.  Transportation is a 
major source of metals (lead in gasoline, zinc in tires, copper in brake pads).  The results of the 
modeling of copper in San Francisco and its watershed demonstrate the feasibility of modeling 
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176 Urban Stormwater Management in the United States 

the impact of a source, in this case copper input by atmospheric deposition, on water quality in a 
receiving waterbody. 

BIOLOGICAL RESPONSES TO URBANIZATION 

As discussed in Chapter 1, the biological integrity of aquatic ecosystems is influenced by 
five major categories of environmental stressors: (1) chemical, (2) hydrologic, (3) physical (e.g., 
habitat), (4) biological (e.g., disease, alien species), and (5) energy-related factors (e.g., nutrient 
dynamics).  Recent studies on biological assemblages in urban or urbanizing waters have begun 
to examine how stormwater stressors limit biological potential along various urban gradients 
(Horner et al., 2003; Carter and Fend, 2005; Meador et al., 2005; Barbour et al., 2008; Purcell et 
al., in press). Advances in biological monitoring and assessment over the past two decades have 
enabled much of this research.  Today, many states and tribes use biological data to directly 
measure their aquatic life beneficial uses and have developed numeric biocriteria that are 
institutionalized in their water quality standards.  Most of these approaches compare biology and 
stressors to suites of reference sites (Hughes, 1995; Stoddard et al., 2006), which can vary from 
near-pristine areas to agricultural landscapes.  While this section focuses on streams because of 
the wealth of data, similar work is being performed on other waterbody types such as wetlands 
(Mack and Micacchion, 2007) and estuaries, both of which are susceptible to stormwater 
pollutants such as metals because of their depositional nature (Morrisey et al., 2000). 

Aquatic life beneficial uses are based on achieving aquatic potential given feasible 
restorative actions. Because such potential may vary substantially across a region depending on 
land use and other factors, some states have adopted tiered aquatic life uses (see Box 2-1).  The 
potential of many urban streams is likely to be something less than “biological integrity” (the 
ultimate goal of the CWA) or even “fishable–swimmable” goals, which are the interim goals of 
the CWA. Indeed, there is a near-universal, negative association between biological 
assemblages in streams and increasing urbanization, to the extent that it has been termed the 
“Urban Stream Syndrome” (Walsh et al., 2005). Recent investigations that have quantified the 
responses of macroinvertebrates and other biological assemblages along multiple measures of 
urban/stormwater stressors have discussed how best to set aquatic life goals for urban streams 
(Booth and Jackson, 1997; Bernhardt and Palmer, 2007).  One of the most important 
contributions to this debate has been the development of the Biological Condition Gradient 
(BCG) concept by EPA. The BCG is an attempt to anchor and standardize interpretations of 
biological conditions and to unify biological monitoring results across the United States in order 
to advance the use of tiered aquatic life beneficial uses.  This section summarizes the 
characteristic biological responses to urban gradients, within the framework of the BCG, and it 
reviews evidence of biological responses within the aforementioned five major categories of 
environmental stressors. 

Biological Condition Gradient 

The BCG framework is an ecological model of how structural and functional components 
of biological assemblages change along gradients of increasing stressors of many kinds (Davies 
and Jackson, 2006). Ecological systems have some common general attributes related to their 
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177 Effects of Urbanization on Watersheds 

structure and function that form the basis for how biological organisms respond to stressors in 
the environment.  Over the past 20 years, development of biological indicators nationwide has 
taken advantage of these repeatable biological responses to stress; however, state benchmarks 
often have varied substantially, even between adjacent states.  To gain consistency, the EPA 
convened a national workgroup of EPA Regions, States, and Tribes to develop the BCG—a 
standardized, nationally applicable model that defines important attributes of biological 
assemblages and describes how these attributes change along a gradient of increasing stress from 
pristine environments to severely impaired conditions (Figure 3-30; Davies and Jackson, 2006).  
The goals of this work were to improve national consistency in the rating and application of 
biological assessment tools for all types of waterbodies and to provide a baseline for the 
development of tiered aquatic life uses. 

The Biological Condition Gradient:  Biological Response to 

Increasing Levels of Stress 


Levels of Biological Condition 
Natural structural, functional, and

taxonomic integrity is preserved.
 

Structure & function similar to natural 

community with some additional taxa &

biomass; ecosystem level functions are

fully maintained.
 

Evident changes in structure due to loss 

of some rare native taxa; shifts in relative 

abundance; ecosystem level functions

fully maintained.
 

Moderate changes in structure due to

replacement of sensitive ubiquitous taxa

by more tolerant taxa; ecosystem

functions largely maintained.
 

Sensitive taxa markedly diminished;

conspicuously unbalanced distribution 
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FIGURE 3-30 The Biological Condition Gradient (BCG) and summaries of biological condition 
along tiers of this gradient. SOURCE: Modified from Davies and Jackson (2006) by EPA. 
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178 Urban Stormwater Management in the United States 

To date, the BCG has been applied to assemblages including aquatic macroinvertebrates, 
fish, Unionid mussels, and algae in streams, but it could be applied to any organism group in any 
type of waterbody. The BCG is derived by applying a suite of ten ecological attributes that 
allows biological condition to be interpreted independently of assessment method (Table 3-11; 
Davies and Jackson, 2006). The first five attributes focus on taxa sensitivity, an important 
component of tools such as multimetric indices (e.g., the Index of Biotic Integrity [IBI], the 
Invertebrate Community Index [ICI]; see Box 2-3) used in the United States and Europe.  Many 
indicator taxa have been widely studied, and, for groups such as fish, historical data often exist.  
Most states have established lists of tolerant and intolerant species as part of their use of 
biological indices (Simon and Lyons, 1995).  The relatively large literature on species population 
and distribution changes in response to stressors and landscape condition offers insight into the 
mechanisms for population shifts, some of which are summarized in this section. 

The first two attributes of the BCG relate to those streams that are closest to natural or 
pristine, with most taxa “as naturally occur.”  Attribute 1 and 2 taxa are the most sensitive 
species that typically disappear with even minor stress.  Table 3-12 lists some example attribute 
1 taxa for four different regions of the United States.  Attribute 3 reflects more ubiquitous, but 
still sensitive, species that can provide information as human influence on the landscape becomes 
more obvious, but is not yet severe.  Attributes 5 and 6 are taxa that increase in abundance and 
distribution with increasing stress.  The organism condition attribute (7) includes the presence of 
anomalies (e.g., tumors, lesions, eroded fins, etc.) or the presence of large or long-lived 
individuals in a population. Most natural streams typically have few or incidental rates of 
“anomalies” associated with disease and stress. Natural waterbodies typically also have the 
entire range of life stages present, as would be expected.  However, as stress is increased, larger 
individuals may disappear or emigrate, or reproductive failure may occur.  Ecosystem function 
(attribute 8) is very difficult to measure directly (Davies and Jackson, 2006).  However, certain 
functions can be inferred from structural measures common to various multimetric indices, 
examples of which are listed in Table 3-13.  The last two attributes (9 and 10) may be of 
particular importance with regard to stormwater and urban impacts.  Cumulative impacts are a 
characteristic of urbanization, and biological organisms typically integrate the effects of many 
small insults to the landscape.  Additionally, most natural systems often have strong 
“connectance,” such that aquatic life often has stages that rely on migrating across multiple types 
or sizes of waterbodies. Urbanized streams can decrease connectance by creating migration 
blocks, including vertical barriers at road crossings and small dams (Warren and Pardew, 1998). 

TABLE 3-11 Ecological attributes that comprise the basis for the BCG 
1. Historically documented, sensitive, long-lived or regionally endemic taxa  
2. Sensitive-rare taxa 
3. Sensitive-ubiquitous taxa 
4. Taxa of intermediate tolerance 
5. Tolerant taxa 
6. Non-native or introduced taxa 
7. Organism condition 
8. Ecosystem functions 
9. Spatial and temporal extent of detrimental effects 
10. Ecosystem connectance 
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179 Effects of Urbanization on Watersheds 

TABLE 3-12  Example of Taxa that Might Serve as Attribute 1: “Historically Documented, 
Sensitive, Long-Lived, Regionally Endemic Taxa for Streams in Four Regions of the United 
States” 

SOURCE: Table 7 from Davies and Jackson (2006). Reprinted, with permission, from Davies and 
Jackson (2006). Copyright 2006 by Ecological Society of America. 

TABLE 3-13  Function Ecological Attributes or Process Rates and Their Structural Indicators 

SOURCE: Table 4 from Davies and Jackson (2006). Reprinted, with permission, from Davies and 
Jackson (2006). Copyright 2006 by Ecological Society of America. 
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180 Urban Stormwater Management in the United States 

Construction of a BCG creates a conceptual framework for developing stressor–response 
gradients for particular urban areas. The initial work done to develop the BCG derived a series 
of six tiers to describe a gradient of biological condition that is anchored in pristine conditions 
(“as naturally occurs”) and that extends to severely degraded conditions (see Figure 3-30).  
Exercises done by the national work group to derive such a gradient for macroinvertebrates in 
wadeable streams showed strong consistency in assigning tiers to datasets using the descriptions 
of taxa for each attribute along these gradients (Davies and Jackson, 2006).  Substantial data 
already exist to populate many of the attributes of the BCG and to provide mechanistic 
underpinning for the expected directions of change. 

The BCG is not a replacement for assessment tools such as the IBI or multivariate 
predictive models (e.g., RIVPACS approach), but rather a conceptual overlay for characterizing 
the anchor point-of-reference conditions and a consistent way to communicate biological 
condition along gradients of stress. As such, it has strong application to understanding 
stormwater impacts and to communicating where a goal is located along the gradient of 
biological condition. While most urban goals may be distant from “pristine” or “natural,” the 
BCG process can dispel misconceptions that alternate urban goals are “dead streams” or unsafe 
in some manner. 

Factors Limiting Aquatic Assemblages in Urban Waters 

A slew of recent investigations have quantified the responses of macroinvertebrates and 
other biological assemblages to multiple measures of urbanization and to stormwater in 
particular. One important conclusion of some of this work is that declines in the highest 
biological condition start with low levels of anthropogenic change (e.g., 5 to 25 percent 
impervious surface); higher levels of urbanization severely alter aquatic conditions (Horner et al., 
2003). This has important consequences for protecting sites with the highest biological integrity, 
as they may be among the most vulnerable.  The non-threshold nature of this aquatic response 
and the typical wedge-shaped response to multiple stressors by aquatic assemblages are 
discussed in Box 3-9. 

The sections that follow review the evidence underlying biological responses to each of 
the major categories of stressors: chemical, hydrologic, physical habitat, biological, and energy-
related factors.  As will be evident in some of the examples, the stressors themselves can interact 
(e.g., flow can influence habitat, habitat can influence energy processing, etc.), which increases 
the complexity of understanding how stormwater affects aquatic ecosystems. 

Biological Responses to Toxic Pollutants 

The chemical constituents of natural streams vary widely with climatic region, stream 
size, soil types, and geological setting.  Most small natural streams, outside of unique areas wth 
naturally occurring toxicants, have very low levels of chemicals considered to be toxicants and 
have relatively low levels of dissolved and particulate materials in general.  This applies to 
chemicals in the water column and in sediments.  Increasing amounts of impervious surface in 
the watershed typically increase the concentrations of many chemical parameters in runoff 
derived from urban surfaces (e.g., Porcella and Sorenson, 1980; Sprague et al., 2007).   
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181 Effects of Urbanization on Watersheds 

BOX 3-9 
Non-threshold Nature of the Decline of Biological 

Assemblages Along Urban Stressor Gradients 

Several recent surveys have demonstrated that biological assemblages begin to decline in 
condition with even low levels of urban disturbance as measured by various gradients of urbanization 
(e.g., May, 1996; Horner et al., 1997; May et al., 1997; Horner et al., 2003; Moore and Palmer, 2005; 
Barbour et al., 2008).  This box summarizes the work of Horner et al. (2003) in small streams in three 
regions: Montgomery County, Maryland; Austin, Texas; and the Puget Sound area of Washington.  
Geographic Information System (GIS) analyses using information such as land use, total impervious area, 
and riparian land use were used to develop multi-metric Watershed Condition Indices (WCIs) for each 
region.  These in turn were related to fish and macroinvertebrate indices, e.g., benthic IBIs, (B-IBI, all 
three regions), a fish IBI (F-IBI for Maryland) and an index that was the ratio of the sensitive coho salmon 
to the more tolerant cutthroat trout in collections for the Puget Sound lowland area. 

In each of these areas, no or extremely low urban development, substantial forest cover, and 
minimal disturbance of riparian zones characterized sites with the highest biological scores, but these 
conditions did not guarantee high scores because other impacts could limit biology even with these 
“natural” characteristics.  In all three regions, high urbanization and loss of natural cover always led to 
biological degradation (Figures 3-31 and 3-32).  The results of this study were similar to other recent 
studies such as Barbour et al. (2008) that identify a “wedge-shaped” relationship or a “polygonal” 
relationship (Carter and Fend, 2005) between urban gradients and biological condition.  These types of 
relationships have also been termed “factor-ceiling” relationships (Thomson et al., 1996).  The outer 
surface of these wedges or polygons reflects where the urban gradients limit biological assemblages, 
such that points below this surface typically represent sites affected by other stressors (e.g., combined 
sewer overflows, discharges, etc.).  In all of these studies it is easier to predict loss of biological 
conditions as the urban gradients (e.g., WCI) worsen than it is to ensure high biological integrity at low 
proportions of urban stress (because some other stressor may still limit aquatic condition). 

FIGURE 3-31  Plots of a measure of urbanization (TIA + Wetland & Forest Cover + IRI) versus B-IBIs for 
Austin, Texas (left), and Montgomery County, Maryland (right).  SOURCE: Horner et al. (2003).  
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182 Urban Stormwater Management in the United States 

BOX 3-9 Continued 

FIGURE 3-32  Plots of a measure of urbanization (TIA + Wetland & Forest Cover + IRI) versus B-IBIs for 
Puget Sound (left) and versus the ratio of coho salmon to cutthroat trout for Puget Sound (right).  
SOURCE: Horner et al. (2003). 

Horner et al. (2003) also focused on whether structural SCMs could moderate the effects of 
urbanization on biological assemblages.  They made detailed observations of two subbasins in the Puget 
Sound lowland area, one with a greater degree of stormwater management than the other (although 
neither had what would be considered comprehensive stormwater management with a focus on water 
quality issues).  As shown in Figure 3-33, at the highest levels of urbanization (triangles), the subbasin 
with the more extensive use of structural SCMs did have better biological conditions.  There was less 
evidence of biological benefit in the watershed that used SCMs but it had only moderate urbanization and 
more natural land cover (squares and diamonds).  There were no circumstances where high biological 
condition was observed along with the use of SCMs because high biological condition only occurred 
where little human alteration was present, and thus SCMs were not used. 

FIGURE 3-33  Macroinvertebrate community index versus structural SCM density with the highest, 
intermediate, and lowest one-third of natural watershed and riparian cover.  The upper and lower 
horizontal lines represent indices considered to define relatively high and low levels of biological integrity, 
respectively.  SOURCE: Horner et al. (2003). 
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183 Effects of Urbanization on Watersheds 

Stormwater concentrations of these pollutants can be variable and sometimes extreme or “toxic” 
depending on the timing of flows (e.g., first flush), although concentrations at base flows may 
not routinely exceed water quality benchmarks (Sprague et al., 2007).  Historical deposition of 
toxics in sediments can also be responsible for extremely high pollutant concentrations within 
waterbodies, even though the stormwater discharges may no longer be active.  These situations 
have been termed “legacy pollution” and are most commonly associated with urban centers that 
have a history of industrial production. 

Natural constituents such as dissolved materials (e.g., chlorides), particulate material 
(e.g., fine sediments), nutrients (e.g., phosphorus and nitrogen compounds), as well as a myriad 
of man-made parameters such as heavy metals and organic chemicals (e.g., hydrocarbons, 
pesticides and herbicides) have been documented to be increased and at times pervasive in 
stormwater (Heany and Huber, 1984; Paul and Meyer, 2001; Roy et al., 2003; Gilliom et al., 
2006) although specific patterns of concentrations can vary with region and ecological setting 
(Sprague et al., 2007). Water chemistry impacts can also arise from a complex array of 
permitted discharges, storm sewer discharges, and combined sewer overflows that are treated to 
certain limits but at times fail to remove all constituents from flows, especially when associated 
with storm events (Paul and Meyer, 2001).   

Streams in urban settings can have increases in toxicant levels compared to background 
concentrations.  In many instances these cases have been associated with loss of aquatic species 
and impairment of aquatic life goals (EPA, 2002a), which are usually explained in terms of 
typical lethal responses. The complexity of urban systems with regard to pathways, magnitude, 
duration, and timing of toxicity as well as possible synergistic or antagonistic effects of mixtures 
of pollutants argues for a broad approach to characterizing effects including not only toxicity 
testing, but also novel approaches and direct monitoring of biological assemblages (Burton et al., 
1999). What is problematic from a traditional management perspective is that aquatic 
communities may decline before exceedances of water quality criteria are evident (May et al., 
1997; Horner et al., 2003). 

The first three BCG attributes focus on populations of species of high to very high 
sensitivity, most of which are uncommon or absent in waters with any substantial level of 
urbanization. Multi-metric indices such as IBI, which reflect loss of these species, decline at 
least linearly with increasing urbanization (e.g., Miltner et al., 2004; Meador et al., 2005; Walters 
et al., 2005). Although toxicity to compounds varies with species, many species of federal and 
state endangered and threatened aquatic species are more sensitive than “commonly” used test 
species (Dwyer et al., 2005), such that the loss of aquatic species when toxicant levels exceed 
criteria are readily explained. 

The mechanisms of species population declines in response to chemical contaminants are 
likely complex and not just limited to direct lethality of the pollutant.  Indeed, initial chemical 
changes may have no “toxic” effects, but rather could change competitive and trophic dynamics 
by changing primary production and energy dynamics in streams.  For example, exposures to 
aromatic and chlorinated organic compounds from sediments derived from urban areas have 
been found to increase the susceptibility of salmonids to the bacterial pathogen Vibrio 
anguillarum (Arkoosh et al., 2001). Recent work has found that salmonids show substantial 
behavioral changes from olfactory degradation related to copper at concentrations as low as 2 
µg/L, well below copper water quality criteria and above levels measured in most stormwater
affected streams (Hecht et al., 2007; Sandahl et al., 2007).  Salmonid and other fish depend 
extensively on olfactory cues for feeding, emigration, responding to prey and predators, social 
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184 Urban Stormwater Management in the United States 

and spawning interactions, and other behaviors, such that loss or diminution of such cues may 
have population-level effects on these species (Sandahl et al., 2007).  Copper has been shown to 
cause olfactory effects on other species (Beyers et al., 2001) and to impair the sensory ability of 
the fish lateral line (Hernandez et al., 2006), which is nearly ubiquitous in fishes and important 
for most freshwater species in feeding, schooling, spawning, and other behaviors. 

Whole effluent toxicity testing or sediment toxicity testing may misclassify the effects of 
runoff and effluents in urban settings (Burton et al., 1999).  Short-term toxicity tests of 
stormwater often result in no identified toxicity.  However, longer studies (e.g., 30 days) have 
shown increasing toxicity with time (Masterson and Bannerman, 1994; Ramcheck and 
Crunkilton, 1995). This suggests that the mechanism of toxicity could be through an ingestion 
pathway, for example, rather than gill uptake.  Metals are often in high concentrations where fine 
sediments accumulate, and their legacy can extend past the time period of active discharge.  
Metal concentrations in urban stream sediments have been associated with high rates of fish and 
invertebrate anomalies such as tumors, lesions, and deformities (Burton, 1992; Ingersoll et al., 
1997; Smith et al., 2003). 

Biological Responses to Non-Toxicant Chemicals 

Non-toxic chemical compounds that occur in stormwater such as nutrients, dissolved 
oxygen (DO), pH, and dissolved solids as well as physical factors such as temperature can have 
impacts on aquatic life.  The effects of some of these compounds (e.g., DO, pH) have been well 
documented from other impacts (e.g., wastewater, mining), such that nearly all states have 
developed water quality criteria for these parameters.  For example, nutrient enrichment in 
stormwater runoff has been associated with declines of biological condition in streams (Miltner 
and Rankin, 1998). Chloride, sulfate, and other dissolved ions that are often elevated in urban 
areas can have effects on osmoregulation of aquatic organisms and have been associated with 
loss of species sensitive to dissolved materials such as mayflies (Kennedy et al., 2004).  The 
concentrations of these compounds can vary regionally (Sprague et al., 2007) and with the 
degree of urbanization. 

Water quality criteria for temperature were spurred by the need for thermal permits for 
industrial and power plant cooling water discharges.  There is a very large literature on the 
importance of water temperature to aquatic organisms; preference, avoidance, and lethal 
temperature ranges have been derived for many aquatic species (e.g., Brungs and Jones, 1977; 
Coutant, 1977; Eaton et al., 1995).  In addition, temperature is one of the key classification strata 
for aquatic life, in that streams are routinely classified as cold water, cool water, or warm water 
based on the geographic and natural settings of waters.  The removal of catchment and riparian 
vegetation and the general increase in surface runoff from impervious, man-made, and heat-
capturing surfaces has been associated with increasing water temperatures in urban waterbodies 
(Wang and Kanehl, 2003; Nelson and Palmer, 2007). A number of researchers have created 
models to predict in-stream temperatures based on urban characteristics (Krause et al., 2004; 
Herb et al., 2008). 
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185 Effects of Urbanization on Watersheds 

Hydrologic Influences on Aquatic Life 

The importance of “natural” flow regimes on aquatic life has been well documented (Poff 
et al., 1997; Richter et al., 1997a, 2003).  As watersheds urbanize, flow regimes change from 
little runoff to over 40 to 90 percent of the rainfall becoming surface runoff (Roesner and 
Bledsoe, 2003). Flow regimes in urban streams typically are very “flashy,” with higher and 
more frequent peak events, compared to undisturbed systems (Poff et al., 1997; Baker et al., 
2004) and well as reduced base flows and more frequent desiccation (Bernhardt and Palmer, 
2007). Richter et al. (1996) proposed a series of indicators that could be used to measure 
hydrologic disturbance, many of which have been used in the recent studies identifying the 
hydrologic effects of stormwater on aquatic biota (Barbour et al., 2008).  Pomeroy et al. (2008) 
did an extensive review of which flow characteristics appear to have the greatest influence on 
biological metrics and biological integrity.  No single measure of flow was found to be 
significant in all studies; however, important attributes included flow variability and flashiness, 
flood frequency, flow volume, flow variability, flow timing, and flow duration. 

There are a number of mechanisms that may be responsible for the influence of flow 
characteristics on aquatic assemblages.  Aquatic species vary dramatically in their swimming 
performance and behaviors, and species are generally adapted to undisturbed flow regimes in an 
area. Many low- to moderate-gradient small streams in the United States, for example, have 
strong connections with their flood-prone areas and often possess habitat features that insulate 
poor swimming species from episodic natural high flows.  Undercut banks, rootwads, oxbows, 
and backwater habitats all can act as refugia from high flows.  Some aquatic species are more or 
less mobile within the sediments, like certain macroinvertebrates (meiofauna or hyporheos) and 
fish species such as sculpins and madtoms.  Secondary impacts from hydrologic changes such as 
bank erosion and aggradation of fines can render substrates embedded and prohibit organisms, 
particularly the meiofauna, from moving vertically within the bottom substrates (Schmid-Araya, 
2000). Substrate fining has been documented to occur with increasing urbanization, especially in 
the early stages of development, which can embed spawning habitats and eliminate or reduce 
spawning success of fish such as salmonids and minnows (Waters, 1995). 

Flood flows can cause mortality in the absence of urbanization.  For example, flood flows 
in streams under natural conditions have been documented as a cause of substantial mortality in 
young or larval fish such as smallmouth bass (Funk and Fleener, 1974; Lorantas and Kristine, 
2004). Increased flashiness from urbanization is likely to exacerbate this effect.  Thus, increases 
in the frequency of peak flows during spring will increase the probability of spawning failure, 
such that sensitive species may eventually be locally extirpated.  In urban areas, culverts and 
other flow obstructions can create conditions that may preclude re-colonization of upstream 
reaches because weak-swimming fishes cannot move past flow constrictions or leap past vertical 
drops caused by artificial structures.   

Hydrologic simplification and stream straightening that occur in urban streams, often as a 
result of increased peak flows or as a local management response, typically remove habitat used 
as temporary refuges from high flows, such as backwater areas, undercut banks, and rootwads.  
There is a large literature relating populations of fish and macroinvertebrates to various habitat 
features of streams, rivers, and wetlands.  The first two attributes of the BCG identify taxa that 
are historically documented, sensitive, long-lived, or regionally endemic taxa or sensitive-rare 
taxa. Many of these taxa are endangered because of large-scale changes in flow-influenced 
habitats; that is, threats of extinction often center on habitat degradation that influence spawning, 
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186 Urban Stormwater Management in the United States 

feeding, or other aspects of a species life history (Rieman et al., 1993).  In contrast, many of the 
fish and macroinvertebrate taxa that compose regional lists of tolerant taxa are tolerant to habitat 
changes related to flow disturbance as well as chemical parameters. Understanding the life 
history attributes of certain species and how they may change with multiple stressors (Power, 
1997) is an important tool for understanding complex responses of aquatic ecosystems to urban 
stressors. 

Geomorphic and Habitat Influences on Aquatic Life 

In natural waters, geomorphic factors and climate, modified by vegetation and land use, 
constrain the types of physical habitat features likely to occur in streams (Webster and 
D’Angelo, 1997). For example, very-low-gradient streams may have few riffles and be 
dominated by woody debris and bank cover, whereas higher gradient waters may have more 
habitat types formed by rapidly flowing waters (riffles, runs).  Aquatic life in streams is 
influenced directly by the habitat features that are present, such as substrate types, in-stream 
structures, bank structure, and flow types (e.g., deep-fast vs. shallow-slow).   

As discussed previously, human alteration of landscapes, encroachment on riparian areas, 
and direct channel modifications (e.g., channelization) that acompany urbanization have often 
resulted in unstable channels, with negative consequences for aquatic habitat.  As urbanization 
has increased, channel density has declined because streams have been piped, dewatered, and 
straightened (Meyer and Wallace, 2001; Paul and Meyer, 2001).  Changes in the magnitude, 
relative proportions, and timing of sediment and water delivery have resulted in loss of aquatic 
life and habitat via a wide range of mechanisms, including changes in channel bed materials, 
increased suspended sediment loads, loss of riparian habitat due to bank erosion, and changes in 
the variability of flow and sediment transport characteristics relative to aquatic life cycles 
(Roesner and Bledsoe, 2003). There are still significant gaps in knowledge about how 
stormwater stressors can affect stream habitat, especially as one moves from the reach scale to 
the watershed scale. Understanding the stage and trajectory of channel evolution is critical to 
understanding channel recovery and expected habitat conditions or in choosing effective 
restoration options (Simon et al., 2007).   

Across much of the United States, stream habitats have been altered to the imperilment of 
aquatic species (Williams et al., 1989; Richter et al., 1997b; Strayer et al., 2004).  A study of 
rapidly urbanizing streams in central Ohio identified the loss of highly and moderately sensitive 
species as a key factor the decline in the IBI in these streams (Miltner et al., 2004).  These 
streams had historical fish collections when they were primarily influenced by agricultural land 
use; sampling after the onset of suburban development documented the loss of many of these 
species attributable to land-use changes and habitat degradation along these urban streams.  
Along the BCGs that have been developed for streams, most of the species in attributes 1–3 are 
specialists requiring very specific habitats for spawning, feeding, and refuge.  Habitat alteration, 
either direct or indirect, creates harsh environments that tend to favor tolerant taxa, which would 
otherwise be in low abundance. Often these tolerant species are characterized by high 
reproductive potential, generalist feeding behaviors, tolerance to chemical stressors such as low 
DO, and pioneering strategies that allow rapid recolonization following acute stressful events.   
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187 Effects of Urbanization on Watersheds 

Altered Energy Pathways in Urban Streams 

The pathways of energy flow in streams are an important determinant of aquatic species 
distributions. In most natural temperate streams, headwaters transform and export energy from 
stream side vegetation and adjacent land uses into aquatic biomass.  The types, amount, and 
timing of delivery of water, organic material, and debris have important consequences for 
conditions downstream (Dolloff and Webster, 2000).  The energy-transforming aspect of stream 
ecosystems is difficult to capture directly, so most measures are surrogates, such as the trophic 
characteristics of assemblages and chemical and physical characteristics consistent with natural 
energy processes. 

An increasingly urban landscape can have a complex array of effects on energy dynamics 
in streams (Allan, 2004).  Loss of riparian areas and changes in riparian vegetation can reduce 
the supply and quality of coarse organic matter that forms the base of aquatic food webs in most 
small streams.  The reduction in the amount of organic matter with riparian loss is obvious; 
however, changing species of vegetation (e.g., invasion or planting of exotic species) can affect 
the quality of organic matter and influence higher trophic levels because, for example, exotic 
species may have different nutrient values (e.g., C/N ratios, trace chemicals) or process nutrients 
at a different rate (Royer et al., 1999).  Furthermore, native invertebrate taxa may not be adapted 
to utilize the exotic material (Miller and Boulton, 2005).  For example, changes in leaf species in 
a stream may alter the macroinvertebrate community by favoring species that feed on fast-
decaying versus slow-decaying leaves (Smock and MacGregor, 1988; Cummins et al., 1989; 
Gregory et al., 1991). 

Other recent work is examining ways that changes in geomorphology with increasing 
urbanization can influence trophic structure in streams (Doyle, 2006).  Groffman et al. (2005) 
examined nitrogen processing in stream geomorphic structures such as bars, riffles, and debris 
dams in suburban and forested areas.  Although suburban areas had high rates of production in 
organic-rich debris dams and gravel bars, higher storm flow effects in urban streams may make 
these features less stable and able to be maintained (Groffman et al., 2005).  Changes in habitat 
and riparian vegetation may greatly alter trophic patterns of energy transport.  For example, local 
nutrient enrichments combined with reduced riparian vegetation can result in nuisance algal 
growths in waterbodies that are evidence of simpler energy pathways.  Corresponding effects are 
further water chemistry changes from algal decomposition (e.g.., low DO) or very high algal 
activity (e.g., high pH) (Ehlinger et al., 2004). 

The complexity of energy flow through simple ecosystems is illustrated in Figure 3-34, a 
“simplified” food web of a headwater stream published by Meyer (1994).  The forms in which 
nutrients are delivered to streams may be more important than actual concentrations as well as 
the availability of carbon sources essential for nutrient transformation.  The nutrient components 
that form the base of the food web in Figure 3-34 are the FPOM and CPOM boxes.  In many 
natural streams, woody and leafy debris are the most common form of nutrient input, and 
changes to urban landscapes often change this to dissolved and finer forms.  Urbanization can 
also reduce the retention of organic debris of streams (Groffman et al., 2005) and the timing of 
nutrient delivery. Timing can be of crucial importance since species spawning and growth 
periods may be specifically timed to take advantage of available nutrients. 
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188 Urban Stormwater Management in the United States 

FIGURE 3-34  Simplified diagram of a lotic food web showing sources and major pathways of organic 
carbon. Dotted lines indicate flows that are a part of the microbial loop in flowing water but not in 
planktonic systems.  SOURCE: Reprinted, with permission, from Meyer (1994). Copyright 1994 by 
Springer. 

As important as energy and nutrient dynamics are to stream function, many of the stream 
characteristics that determine effective energy flow are not typically considered when 
characterizing stormwater impacts.  The best chance for considering these variables and 
maximizing ecosystem function is through integrated, biologically based monitoring programs 
that include urban areas (Barbour et al., 2008) and stressor identification procedures (EPA, 2000) 
to isolate likely causes of impact and to inform the choices of SCMs. 

Biological Interactions in Urban Streams 

Streams in urbanized environments often are characterized by fewer native and more 
alien species than natural streams (DeVivo, 1996; Meador et al., 2005).  The influence of exotic 
species is not always predictable and may be most severe in lentic environments (e.g., wetlands, 
estuaries) and in riparian zones where various exotic aquatic plants can greatly alter natural 
systems in both structure and function (Hood and Naiman, 2000).  Riley et al. (2005) found that 
the presence of alien aquatic amphibians was positively related to degree of urbanization, as was 
the absence of certain native amphibian species.  In a review of possible reasons for this 
observation, he suggested that altered flow regimes were responsible.  In the arid California 
streams they studied, flow became more constant with urbanization (i.e., natural streams were 
generally ephemeral), which allowed invasion by exotic species that can prey on, compete with, 
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189 Effects of Urbanization on Watersheds 

or hybridize with native species (Riley et al., 2005).  The alteration of stream habitat that 
accompanies urbanization can also lead to predation by domestic cats and dogs or collection by 
humans, especially where species (e.g., California newts) are large and conspicuous (Riley et al., 
2005). 

The effects of specific exotic species on aquatic systems has been observed to vary 
geographically, although recent work has found correlations between total invasion rate and the 
number of high-impact exotic species (Ricciardi and Kipp, 2008).  This suggests that overall 
efforts to reduce the importation or spread of all alien species should be helpful. 

The Role of Biological Monitoring 

The preceding sections illustrate the importance of biological data to understanding the 
complexities associated with urban and stormwater impacts to waterbodies.  Although categories 
of urban stressors have been discussed individually, these stressors routinely, if not universally, 
co-occur in urban waterbodies. Their cumulative impacts are best measured with biological tools 
because the biota integrate the influence of all of these stressors. 

Many programmatic aspects of the CWA arose as a response to rather obvious impacts of 
chemical pollutants that were occurring in surface waters during this time.  The initial focus of 
water quality standards was on developing chemical criteria that could serve as engineering 
endpoints for waste treatment systems (e.g., NPDES permits).  Rather general aquatic life goals 
for streams and rivers that were suitable for the initial focus of the CWA are now considered 
insufficient to deal with the complex suite of stressors limiting aquatic systems.  To that end, 
refined aquatic life goals and improved biological monitoring are essential for effective water 
quality management, including stormwater issues (NRC, 2001). Practical biological and physical 
monitoring tools have even been developed for very small headwater streams (Ohio EPA, 2002; 
Fritz et al., 2006), which are particularly affected by stormwater because of their prevalence 
(greater than 95 percent of channels), their relatively high surface-to-volume ratio, their role in 
nutrient and material processing, and their vulnerability to direct modification such as 
channelization and piping (Meyer and Wallace, 2001). 

Surrogate indicators of stormwater impacts to aquatic life (such as TSS concentrations) 
have been widely used because direct biological measures were poorly developed and these 
surrogates were assumed to be important to pollutant delivery to urban streams.  However, 
biological assessment has rapidly advanced in many states and can be readily applied or if 
needed modified to be sensitive to stormwater stressors (Barbour et al., 2008).  As Karr and Chu 
(1999) warned, the management of complex systems requires measures that integrate multiple 
factors.  Stormwater permitting is no different, and care must be taken to ensure that permitting 
and regulatory actions retain ecological relevance.  Surrogate measures have an essential role in 
the assessment of individual SCMs; however, this needs to be kept in context with the entire 
suite of stressors likely to be important to the aquatic life goals in streams. 

Stormwater management programs should not necessarily bear the burden of biological 
monitoring; rather, well-conceived biological monitoring should be the prevue of state and local 
government agencies (as discussed more extensively in Chapter 6).  Refined aquatic life goals 
developed for all waters, including urban waters, measured with appropriate biological measures, 
should be the final endpoint for management.  The collection of biological data needs to be 
closely integrated across multiple disciplines in order to be effective.  Pomeroy et al. (2008) 
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190 Urban Stormwater Management in the United States 

describe a multidisciplinary approach to study the effects of stormwater in urban settings, and 
Scholz and Booth (2001) also propose a monitoring approach for urban watersheds.  Such efforts 
are not necessarily easy, and many institutions find pitfalls when trying to integrate scientific 
information across disciplines (Benda et al., 2002). 

EPA water programs, such as the Total Maximum Daily Load (TMDL) program, have 
been criticized for having too narrow a focus on a limited number of traditional pollutants to the 
exclusion of important stressors such as hydrology, habitat alteration, and invasive taxa (Karr 
and Yoder, 2004)—all serious problems associated with stormwater and urbanization.  The 
science has advanced significantly over the past decade so that biological assessment should be 
an essential tool for identifying stormwater impacts and informing the choice of SCMs in a 
region or watershed. Although biological responses to stressors in the ambient environment are 
by their nature correlative exercises, ecological epidemiology principles or “stressor 
identification” methods can identify likely causative agents of impairment with relatively high 
certainty in many instances (Suter, 1993, 2006; EPA, 2000).  Coupled with other ambient and 
source monitoring information, biological information can form the basis for an effective 
stormwater program.  As an example, Box 3-10 introduces the Impervious Cover Model (ICM), 
which was developed using correlative information on the association between impervious cover 
and biological metrics.  The crux of the ICM is that stormwater management is tailored along a 
readily measureable gradient (impervious cover) that integrates multiple individual stressor 
categories that would otherwise be overlooked in the traditional pollutant-based approach to 
stormwater management.  Even the form of the ICM (as conceptualized in Figure 3-37) matches 
that outlined for the BCG (Figure 3-30).  Use of the ICM to improve the MS4 stormwater 
program is discussed in Chapter 6. 

BOX 3-10 
The Impervious Cover Model: An Emerging Framework  

for Urban Stormwater Management 

The Impervious Cover Model (ICM) is a management tool that is useful for diagnosing the 
severity of future stream problems in a subwatershed.  The ICM defines four categories of urban streams 
based on how much impervious cover exists in their subwatershed: high-quality streams, impacted 
streams, non-supporting streams, and urban drainage.  The ICM is then used to develop specific 
quantitative or narrative predictions for stream indicators within each stream category (see Figure 3-35).  
These predictions define the severity of current stream impacts and the prospects for their future 
restoration.  Predictions are made for five kinds of urban stream impacts: changes in stream hydrology, 
alteration of the stream corridor, stream habitat degradation, declining water quality, and loss of aquatic 
diversity. 

FIGURE 3-35 Changes in Stream Quality with Percent Impervious Cover in the Contributing Watershed.  SOURCE: 
Chesapeake Stormwater Network (2008). Reprinted, with permission, from Schueler (2008).  Copyright 2008 by T. 
Schueler.  
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191 Effects of Urbanization on Watersheds 

BOX 3-10 Continued 

The general predictions of the ICM are as follows.  Stream segments with less than 10 percent 
impervious cover (IC) in their contributing drainage area continue to function as Sensitive Streams, and 
are generally able to retain their hydrologic function and support good-to-excellent aquatic diversity.  
Stream segments that have 10 to 25 percent IC in their contributing drainage area behave as Impacted 
Streams and show clear signs of declining stream health.  Most indicators of stream health will fall in the 
fair range, although some segments may range from fair to good as riparian cover improves.  The decline 
in stream quality is greatest toward the higher end of the IC range.  Stream segments that range between 
25 and 60 percent subwatershed impervious cover are classified as Non-Supporting Streams (i.e., no 
longer supporting their designated uses in terms of hydrology, channel stability habitat, water quality, or 
biological diversity).  These stream segments become so degraded that any future stream restoration or 
riparian cover improvements are insufficient to fully recover stream function and diversity (i.e., the 
streams are so dominated by subwatershed IC that they cannot attain predevelopment conditions).  
Stream segments whose subwatersheds exceed 60 percent IC are physically altered so that they merely 
function as a conduit for flood waters.  These streams are classified as Urban Drainage and consistently 
have poor water quality, highly unstable channels, and very poor habitat and biodiversity scores.  In many 
cases, these urban stream segments are eliminated altogether by earthworks and/or storm-drain 
enclosure.  Table 3-14 shows in greater detail how stream corridor indicators respond to greater 
subwatershed impervious cover. 

TABLE 3-14 General ICM Predictions Based on Urban Subwatershed Classification (CWP, 2004): 
Prediction Impacted 

(IC 11 to 25%) 8 
Non-supporting 
(IC 26 to 60%) 

Urban Drainage 
(IC > 60%) 

Runoff as a Fraction of Annual 
Rainfall 1 

10 to 20% 25 to 60% 60 to 90% 

Frequency of Bankfull Flow per 
Year 2 

1.5 to 3 per year 3 to 7 per year 7 to 10 per year 

Fraction of Original Stream 
Network Remaining 

60 to 90% 25 to 60% 10 to 30% 

Fraction of Riparian Forest Buffer 
Intact 

50 to 70%  30 to 60% Less than 30% 

Crossings per Stream Mile 1 to 2 2 to 10 None left 
Ultimate Channel Enlargement 
Ration 3 

1.5 to 2.5 larger 2.5 to 6 times larger 6 to 12 times larger 

Typical Stream Habitat Score Fair, but variable Consistently poor Poor, often absent 
Increased Stream Warming 4 2 to 4 °F 4 to 8 °F 8+ °F 
Annual Nutrient Load 5 1 to 2 times higher 2 to 4 times higher 4 to 6 times higher 
Wet Weather Violations of Bacteria 
Standards  

Frequent Continuous Ubiquitous 

Fish Advisories Rare Potential risk of 
accumulation 

Should be presumed 

Aquatic Insect Diversity 6 Fair to good Fair Very poor 
Fish Diversity 7 Fair to good Poor Very poor 
1 Based on annual storm runoff coefficient; ranges from 2 to 5% for undeveloped streams. 
2 Predevelopment bankfull flood frequency is about 0.5 per year, or about one bankfull flood every two years. 
3 Ultimate stream-channel cross-section compared to typical predevelopment channel cross section. 
4 Typical increase in mean summer stream temperature in degrees Fahrenheit, compared with shaded rural stream. 
5 Annual unit-area stormwater phosphorus and/or nitrogen load produced from a rural subwatershed. 
6 As measured by benthic index of biotic integrity. Scores for rural streams range from good to very good. 
7 As measured by fish index of biotic integrity. Scores for rural streams range from good to very good. 
8 IC is not the strongest indicator of stream health below 10% IC, so the sensitive streams category is omitted from this table. 
SOURCE: Adapted from CWP (2004). 
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192 Urban Stormwater Management in the United States 

BOX 3-10 Continued 

Scientific Support for the ICM 

The ICM predicts that hydrological, habitat, water quality, and biotic indicators of stream health 
first begin to decline sharply at around 10 percent total IC in smaller catchments (Schueler, 1994).  The 
ICM has since been extensively tested in ecoregions around the United States and elsewhere, with more 
than 200 different studies confirming the basic model for single stream indicators or groups of stream 
indicators (CWP, 2003; Schueler, 2004).  Several recent research studies have reinforced the ICM as it is 
applied to first- to third-order streams (Coles et al., 2004; Horner et al., 2004; Deacon et al., 2005; 
Fitzpatrick et al., 2005; King et al., 2005; McBride and Booth, 2005; Cianfrina et al., 2006; Urban et al., 
2006; Schueler et al., 2008). 

Researchers have focused their efforts to define the specific thresholds where urban stream 
degradation first begins.  There is robust debate as to whether there is a sharp initial threshold or merely 
a continuum of degradation as IC increases, although the latter is more favored.  There is much less 
debate, however, about the dominant role of IC in defining the hydrologic, habitat, water quality, and 
biodiversity expectations for streams with higher levels of IC (15 to 60 percent).  

Caveats to the ICM 

The ICM is a powerful predictor of urban stream quality when used appropriately.  The first caveat 
is that subwatershed IC is defined as total impervious area (TIA) and not effective impervious area (EIA). 
Second, the ICM should be restricted to first- to third-order alluvial streams with moderate gradient and no 
major point sources of pollutant discharge.  The ICM is most useful in projecting the behavior of 
numerous stream health indicators, and it is not intended to be accurate for every individual stream 
indicator. In addition, management practices in the contributing catchment or subwatershed must not be 
poor (e.g., no deforestation, acid mine drainage, intensive row crops, etc.); just because a subwatershed 
has less than 10 percent IC does not automatically mean that it will have good or excellent stream quality 
if past catchment management practices were poor.   

ICM predictions are general and may not apply to every stream within the proposed 
classifications.  Urban streams are notoriously variable, and factors such as gradient, stream order, 
stream type, age of subwatershed development, and past land use can and will make some streams 
depart from these predictions.  Indeed, these “outlier” streams are extremely interesting from the 
standpoint of restoration.  In general, subwatershed IC causes a continuous but variable decline in most 
stream corridor indicators.  Consequently, the severity of individual indicator impacts tends to be greater 
at the upper end of the IC range for each stream category. 

Effects of Catchment Treatment on the ICM 

Most studies that investigated the ICM were done in communities with some degree of catchment 
treatment (e.g., stormwater management or stream buffers).  Detecting the effect of catchment treatment 
on the ICM involves a very complex and difficult paired watershed design.  Very few catchments meet the 
criteria for either full treatment or the lack of it, no two catchments are ever really identical, and individual 
catchments exhibit great variability from year to year.  Not surprisingly, the first generation of research 
studies has produced ambiguous results.  For example, seven research studies showed that ponds and 
wetlands are unable to prevent the degradation of aquatic life in downstream channels associated with 
higher levels of IC (Galli, 1990; Jones et al., 1996; Horner and May, 1999; Maxted, 1999; MNCPPC, 
2000; Horner et al., 2001; Stribling et al., 2001).  The primary reasons cited are stream warming 
(amplified by ponds), changes in organic matter processing, the increased runoff volumes delivered to 
downstream channels, and habitat degradation caused by channel enlargement. 
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193 Effects of Urbanization on Watersheds 

BOX 3-10 Continued 

Riparian forest cover is defined as canopy cover within 100 meters of the stream, and is 
measured as the percentage of the upstream network in this condition.  Numerous researchers have 
evaluated the relative impact of riparian forest cover and IC on stream geomorphology, aquatic insects, 
fish assemblages, and various indices of biotic integrity.  As a group, the studies suggest that indicator 
values for urban streams improve when riparian forest cover is retained over at least 50 to 75 percent of 
the length of the upstream network (Booth et al., 2002; Morley and Karr, 2002; Wang et al., 2003; Allan, 
2004; Sweeney et al., 2004; Moore and Palmer, 2005; Cianfrina et al., 2006; Urban et al., 2006).   

Application of the ICM to other Receiving Waters 

Recent research has focused on the potential value of the ICM in predicting the future quality of 
receiving waters such as tidal coves, lakes, wetlands and small estuaries.  The primary work on small 
estuaries by Holland et al. (2004) [references cited in CWP (2003), Lerberg et al. (2000)] indicates that 
adverse changes in physical, sediment, and water quality variables can be detected at 10 to 20 percent 
subwatershed IC, with a clear biological response observed in the range of 20 to 30 percent IC.  The 
primary physical changes involve greater salinity fluctuations, greater sedimentation, and greater pollutant 
contamination of sediments.  The biological response includes declines in diversity of benthic 
macroinvertebrates, shrimp, and finfish. 

More recent work by King et al. (2005) reported a biological response for coastal plain streams at 
around 21 to 32 percent urban development (which is usually about twice as high as IC).  The thresholds 
for important water quality indicators such as bacterial exceedances in shellfish beds and beaches 
appears to begin at about 10 percent subwatershed IC, with chronic violations observed at 20 percent IC 
(Mallin et al., 2001).  Algal blooms and anoxia resulting from nutrient enrichment by stormwater runoff 
also are routinely noted at 10 to 20 percent subwatershed IC (Mallin et al., 2004). 

The primary conclusion to be drawn from the existing science is that the ICM does apply to tidal 
coves and streams, but that the impervious levels associated with particular biological responses appear 
to be higher (20 to 30 percent IC for significant declines) than for freshwater streams, presumably due to 
their greater tidal mixing and inputs from near-shore ecosystems.  The ICM may also apply to lakes 
(CWP, 2003) and freshwater wetlands (Wright et al., 2007) under carefully defined conditions.  The initial 
conclusion is that the application of the ICM shows promise under special conditions, but more controlled 
research is needed to determine if IC (or other watershed metrics) is useful in forecasting receiving water 
quality conditions. 

Utility of the ICM in Urban Stream Classification and Watershed Management 

The ICM is best used as an urban stream classification tool to set reasonable expectations for the 
range of likely stream quality indicators (e.g., physical, hydrologic, water quality, habitat, and biological 
diversity) over broad ranges of subwatershed IC.  In particular, it helps define general thresholds where 
water quality standards or biological narrative conditions cannot be consistently met during wet weather 
conditions (see Table 6-2).  These predictions help stormwater managers and regulators to devise 
appropriate and geographically explicit stormwater management and subwatershed restoration strategies 
for their catchments as part of MS4 permit compliance.  More specifically, assuming that local monitoring 
data are available to confirm the general predictions of the ICM, it enables managers to manage 
stormwater within the context of current and future watershed conditions. 
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194 Urban Stormwater Management in the United States 

Human Health Impacts 

Despite the unequivocal evidence of ecosystem consequences resulting from urban 
stormwater, a formal risk analysis of the human health effects associated with stormwater runoff 
is not yet possible.  This is because (1) many of the most important waterborne pathogens have 
not been quantified in stormwater, (2) enumeration methods reported in the current literature are 
disparate and do not account for particle-bound pathogens, and (3) sampling times during storms 
have not been standardized nor are known to have occurred during periods of human exposure.  
Individual studies have investigated the runoff impacts on public health in freshwater (Calderon 
et al., 1991) and marine waters (Haile et al., 1999; Dwight et al,. 2004; Colford et al., 2007).  
Although these studies provide ample evidence that stormwater runoff can serve as a vector of 
pathogens with potential health implications (for example, Ahn et al., 2005, found that fecal 
indicator bacteria concentrations could exceed California ocean bathing water standards by up to 
500 percent in surf zones receiving stormwater runoff), it is difficult to draw conclusive 
inferences about the specific human health impacts from microbial contamination of stormwater.  
Calderon et al. (1991) concluded that the currently recommended bacterial indicators are 
ineffective for predicting potential health effects associated with water contaminated by nonpoint 
sources of fecal pollution.  Furthermore, in a study conducted in Mission Bay, California, which 
analyzed bacterial indicators using traditional and non-traditional methods (chromogenic  
substrate and quantitative polymerase chain reaction), as well as a novel bacterial indicator and 
viruses, traditional fecal indicators were not associated with identified human health risks such as 
diarrhea and skin rash (Colford et al., 2007). 

The Santa Monica Bay study (Haile et al., 1999) indicated that the risks of several health 
outcomes were higher for people who swam at storm-drain locations compared to those who 
swam farther from the drain.  However, the list of health outcomes that were more statistically 
significant (fever, chills, ear discharge, cough and phlegm, and significant respiratory) did not 
include highly credible gastrointestinal illness, which is curious because the vast majority of 
epidemiological studies worldwide suggests a causal dose-related relationship between 
gastrointestinal symptoms and recreational water quality measured by bacterial indicator counts 
(Pruss, 1998). Dwight et al. (2004) found that surfers in an urban environment reported more 
symptoms than their rural counterparts; however, water quality was not specifically evaluated in 
that study. 

To better assess the relationship between swimming in waters contaminated by 
stormwater, which have not been influenced by human sewage, and the risk of related illness, the 
California Water Boards and the City of Dana Point have initiated an epidemiological study.  
This study will be conducted at Doheny Beach, Orange County, California, which is a beach 
known to have high fecal indicator bacteria concentrations with no known human source.  The 
project will examine several new techniques for measuring traditional fecal indicator bacteria, 
new species of bacteria, and viruses to determine whether they yield a better relationship to 
human health outcomes than the indicators presently used in California.  The study is expected to 
be completed in 2010.  In addition, the State of California is researching new methods for rapid 
detection of beach bacterial indicators and ways to bring these methods into regular use by the 
environmental monitoring and public health communities to better protect human health. 
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195 Effects of Urbanization on Watersheds 

CONCLUSIONS AND RECOMMENDATIONS 

The present state of the science of stormwater reflects both the strengths and weaknesses 
of historic, monodisciplinary investigations.  Each of the component disciplines—hydrology, 
geomorphology, aquatic chemistry, ecology, land use, and population dynamics—have well-
tested theoretical foundations and useful predictive models.  In particular, there are many 
correlative studies showing how parameters co-vary in important but complex and poorly 
understood ways (e.g., changes in fish community associated with watershed road density or the 
percentage of IC). Nonetheless, efforts to create mechanistic links between population growth, 
land-use change, hydrologic alteration, geomorphic adjustments, chemical contamination in 
stormwater, disrupted energy flows, and biotic interactions, to changes in ecological 
communities are still in development.  Despite this assessment, there are a number of 
overarching truths that remain poorly integrated into stormwater management decision making, 
although they have been robustly characterized and have a strong scientific basis.  These are 
expanded upon below. 

There is a direct relationship between land cover and the biological condition of 
downstream receiving waters.  The possibility for the highest levels of aquatic biological 
condition exists only with very light urban transformation of the landscape.  Even then, 
alterations to biological communities have been documented at such low levels of 
imperviousness, typically associated with roads and the clearing of native vegetation, that there 
has been no real “urban development” at all.  Conversely, the lowest levels of biological 
condition are inevitable with extensive urban transformation of the landscape, commonly seen 
after conversion of about one-third to one-half of a contributing watershed into impervious area.  
Although not every degraded waterbody is a product of intense urban development, all highly 
urban watersheds produce severely degraded receiving waters.  Because of the close and, to date, 
inexorable linkage between land cover and the health of downstream waters, stormwater 
management is an unavoidable offshoot of watershed-based land-use planning (or, more 
commonly, its absence). 

The protection of aquatic life in urban streams requires an approach that 
incorporates all stressors.  Urban Stream Syndrome reflects a multitude of effects caused by 
altered hydrology in urban streams, altered habitat, and polluted runoff.  Focusing on only one of 
these factors is not an effective management strategy.  For example, even without noticeably 
elevated pollutant concentrations in receiving waters, alterations in their hydrologic regimes are 
associated with impaired biological condition. Achieving the articulated goals for stormwater 
management under the CWA will require a balanced approach that incorporates hydrology, 
water quality, and habitat considerations. 

The full distribution and sequence of flows (i.e., the flow regime) should be taken 
into consideration when assessing the impacts of stormwater on streams.  Permanently 
increased stormwater volume is only one aspect of an urban-altered storm hydrograph.  It 
contributes to high in-stream velocities, which in turn increase streambank erosion and 
accompanying sediment pollution of surface water.  Other hydrologic changes, however, include 
changes in the sequence and frequency of high flows, the rate of rise and fall of the hydrograph, 
and the season of the year in which high flows can occur.  These all can affect both the physical 
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196 Urban Stormwater Management in the United States 

and biological conditions of streams, lakes, and wetlands.  Thus, effective hydrologic mitigation 
for urban development cannot just aim to reduce post-development peak flows to 
predevelopment peak flows. 

A single design storm cannot adequately capture the variability of rain and how that 
translates into runoff or pollutant loadings, and thus is not suitable for addressing the 
multiple objectives of stormwater management.  Of particular importance to the types of 
problems associated with urbanization is the size of rain events.  The largest and most infrequent 
rains cause near-bank-full conditions and may be most responsible for habitat destruction; these 
are the traditional “design storms” used to design safe drainage systems.  However, moderate-
sized rains are more likely to be associated with most of the annual mass discharges of 
stormwater pollutants, and these can be very important to the eutrophication of lakes and 
nearshore waters. Water quality standards for bacterial indicators and total recoverable heavy 
metals are exceeded for almost every rain in urban areas. Therefore, the whole distribution of 
storm size needs to be evaluated for most urban receiving waters because many of these 
problems coexist.   

Roads and parking lots can be the most significant type of land cover with respect to 
stormwater.  They constitute as much as 70 percent of total impervious cover in ultra-urban 
landscapes, and as much as 80 percent of the directly connected impervious cover.  Roads tend to 
capture and export more stormwater pollutants than other land covers in these highly impervious 
areas because of their close proximity to the variety of pollutants associated with automobiles.  
This is especially true in areas of the country having mostly small rainfall events (as in the 
Pacific Northwest). As rainfall amounts become larger, pervious areas in most residential land 
uses become more significant sources of runoff, sediment, nutrients, and landscaping chemicals.  
In all cases, directly connected impervious surfaces (roads, parking lots, and roofs that are 
directly connected to the drainage system) produce the first runoff observed at a storm-drain inlet 
and outfall because their travel times are the quickest.  

Generally, the quality of stormwater from urbanized areas is well characterized, 
with the common pollutants being sediment, metals, bacteria, nutrients, pesticides, trash, 
and polycyclic aromatic hydrocarbons. These results come from many thousands of storm 
events from across the nation, systematically compiled and widely accessible; they form a robust 
data set of utility to theoreticians and practitioners alike.  These data make it possible to 
accurately estimate pollutant concentrations, which have been shown to vary by land cover and 
by region across the country. However, characterization data are relatively sparse for individual 
industrial operations, which makes these sources less amenable to generalized approaches based 
on reliable assumptions of pollutant types and loads.  In addition, industrial operations vary 
greatly from site to site, such that it may be necessary to separate them into different categories 
in order to better understand industrial stormwater quality. 

Nontraditional sources of stormwater pollution must be taken into consideration 
when assessing the overall impact of urbanization on receiving waterbodies.  These 
nontraditional sources include atmospheric deposition, snowmelt, and dry weather discharges, 
which can constitute a significant portion of annual pollutant loadings from storm systems in 
urban areas (such as metals in Los Angeles). For example, atmospheric deposition of metals is a 
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197 Effects of Urbanization on Watersheds 

very significant component of contaminant loading to waterbodies in the Los Angeles region 
relative to other point and nonpoint sources. Similarly, much of the sediment found in receiving 
waters following watershed urbanization can come from streambank erosion as opposed to being 
contributed by polluted stormwater.   

Biological monitoring of waterbodies is critical to better understanding the 
cumulative impacts of urbanization on stream condition. Over 25 years ago, individual states 
developed the concept of regional reference sites and developed multi-metric indices to identify 
and characterize degraded aquatic assemblages in urban streams.  Biological assessments 
respond to the range of non-chemical stressors identified as being important in urban waterways 
including habitat degradation, hydrological alterations, and sediment and siltation impacts, as 
well as to the influence of nutrients and other chemical stressors where chemical criteria do not 
exist or where their effects are difficult to measure directly (e.g., episodic stressors).  The 
increase in biological monitoring has also helped to frame issues related to exotic species, which 
are locally of critical importance but completely unrecognized by traditional physical monitoring 
programs. 

Epidemiological studies on the human health risks of swimming in freshwater and 
marine waters contaminated by urban stormwater discharges in temperate and warm 
climates are needed.  Unlike with aquatic organisms, there is little information on the health 
risks of urban stormwater to humans.  Standardized watershed assessment methods to identify 
the sources of human pathogens and indicator organisms in receiving waters need to be 
developed, especially for those waters with a contact-recreation use designation that have had 
multiple exceedances of pathogen or indicator criteria in a relatively short period of time.  Given 
their difficulty and expense, epidemiological studies should be undertaken only after careful 
characterization of water quality and stormwater flows in the study area. 

REFERENCES 

Abrahams, A. 1984. Channel networks: A geomorphological perspective. Water Resources Research 
20:161–168. 

Adeniyi, I. F., and I. O. Olabanji. 2005. The physico-chemical and bacteriological quality of rainwater 
collected over different roofing materials in Ile-Ife, southwestern Nigeria. Chemistry and Ecology 
21(3):149–166. 

Ahn, J. H., S. B. Grant, C. Q. Surbeck, P. M. DiGiacomo, N. P. Nezlin, and S. Jiang.  2005. Coastal 
Water Quality Impact of Stormwater Runoff from an Urban Watershed in Southern California.  
Environ. Sci. Technol. 39(16):5940 -5953. 

Allan, J. D. 2004. Landscapes and riverscapes: The influence of land use on stream ecosystems. Annual 
Review of Ecology, Evolution, and Systematics. 

Anonymous. 2000. Fish kill at Pinch Gut Creek. The Birmingham News (AL). April 18. 
Arkoosh, M. R., E. Clemons, P. Huffman, and A. N. Kagley. 2001. Increased susceptibility of juvenile 

chinook salmon to Vibriosis after exposure to chlorinated and aromatic compounds found in 
contaminated urban estuaries. Journal of Aquatic and Animal Health 13:257–268. 

Athansiadis, K., B. Helmreich, and P. A. Wilderer. 2006. Infiltration of a copper roof runoff through 
artificial barriers. Water Science and Technology 54(6–7):281–289. 

Bailey, H. C., J. R. Elphick, A. Potter, and B. Zak. 1999. Zinc toxicity in stormwater runoff from 
sawmills in British Columbia. Water Research 33(11):2721–2725. 

PREPUBLICATION 


0044253



   
 

 
 

 

 

 

 
 

 
 

  
 

 

 

 

198 Urban Stormwater Management in the United States 

Baker, D. B., R. P. Richards, T. T. Loftus, and J. W. Kramer. 2004. A new flashiness index: 
Characteristics and applications to midwestern rivers and streams. Journal of the American Water 
Resources Association 40(2):503–522. 

Bannerman, R., K. Baun, M. Bohn, P. E. Hughes, and D. A. Graczyk. 1983. Evaluation of Urban 
Nonpoint Source Pollution Management in Milwaukee County, Wisconsin, Vol. I. PB 84
114164. EPA, Water Planning Division. 

Bannerman, R. T., D. W. Owens, R. B. Dodds, and N. J. Hornewer. 1993. Sources of pollutants in 
wisconsin stormwater. Water Science and Technology 28(3–5):241–259. 

Barbour, M. T., M. J. Paul, D. W. Bressler, A. H. Purcell, V. H. Resh, and E. T. Rankin. 2008. 
Bioassessment: A tool for managing aquatic life uses for urban streams. Water Environment 
Research Foundation Research Digest 01-WSM-3. 

Barrie, L. A. 1991. Snow formation and processes in the atmosphere that influence its chemical 
composition. Pp. 1–20 in Seasonal Snowpacks, NATO ASI Series G, Ecological Sciences, Vol. 
28, T. D. Davies, M. Tranter, and H. G. Jones, eds. Springer: Berlin. 

Beck, R., L. Kolankiewicz, and S. A. Camarota. August 2003. Outsmarting Smart Growth: Population 
Growth, Immigration, and the Problem of Sprawl. Center for Immigration Studies, Washington, 
D.C. 124 pp. Available at http://www.cis.org/articles/2003/SprawlPaper.pdf (accessed October 
31, 2007). 

Benda, L. E., N. L. Poff, C. Tague, M. A. Palmer, J. Pizzuto, S. Cooper, E. Stanley, and G. Moglen. 2002. 
How to avoid train wrecks when using science in environmental problem solving. BioScience 52 
(12):1127–1136. 

Bennett, E. R., K. D. Linstedt, V. Nilsgard, G. M. Battaglia, and F. W. Pontius. 1981. Urban snowmelt— 
characteristics and treatment. Journal Water Pollution Control Federation 53(1). 

Bernhardt, E. S., and M. A. Palmer. 2007. Restoring streams in an urbanizing world. Freshwater Biology 
52:738–751. 

Beyers, D. W., and M. S. Farmer. 2001. Effects of copper on olfaction of Colorado pikeminnow. 
Environmental Toxicology and Chemistry 20:907–912. 

Bochis, C. 2007. The Magnitude of Impervious Surfaces in Urban Areas. Master Thesis. The University 
of Alabama at Tuscaloosa. 

Bochis, C., R. Pitt, and P. Johnson. 2008. Land development characteristics in Jefferson County, 
Alabama. Pp. 249–281 in Reliable Modeling of Urban Water Systems, Monograph 16, W. James, 
K. N. Irvine, E. A. McBean, R. E. Pitt, and S.J. Wright, eds. CHI: Guelph, Ontario, Canada. 

Bochis-Micu, C., and R. Pitt. 2005. Impervious Surfaces in Urban Watersheds, Proceedings of the 
78thAnnual Water Environment Federation Technical Exposition and Conference in Washington, 
D.C., October 29–November 2, 2005. 

Boller, M. 1997. Tracking heavy metals reveals sustainability deficits of urban drainage systems. Water 
Science and Technology 35(9):77–87. 

Bonnin, G. M., Martin, D., Lin, B., Parzybok, T., Yekta,M., Riley, D.  2006. NOAA Atlas 14.  
Precipitation-Frequency Atlas of the United States Volume 3 Version 4.0: Puerto Rico and the 
U.S. Virgin Islands U.S. Department of Commerce National Oceanic and Atmospheric 
Administration National Weather Service Silver Spring, Maryland. 

Booth, D. 2000. Forest Cover, Impervious-Surface Area, and the Mitigation of Urbanization Impacts in 
King County, Washington. Center for Urban Water Resources Management, Seattle, WA. 
http://www.metrokc.gov/ddes/cao/PDFs04ExecProp/BAS-AppendixB-04.pdf (accessed February 
14, 2006). 

Booth, D. B., and P. C. Henshaw. 2001. Rates of channel erosion in small urban streams. Pp. 17–38 in 
Land Use and Watersheds: Human Influence on Hydrology and Geomorphology in Urban and 
Forest Areas: AGU Monograph Series, Water Science and Application, Vol. 2. 

Booth, D. B., and C. R. Jackson. 1997. Urbanization of aquatic systems—degradation thresholds, 
stormwater detention, and limits of mitigation. Journal of the American Water Resources 
Association 33:1077–1090. 

PREPUBLICATION 


0044254



 

 
 

 

 

 

 
 

  

 

199 Effects of Urbanization on Watersheds 

Booth, D. B., D. Hartley, and C. R. Jackson. 2002. Forest cover, impervious-surface area, and the 
mitigation of stormwater impacts. Journal of the American Water Resources Association 38:835– 
845. 

Brantley, A. S., and T. G. Townsend. 1999. Leaching of pollutants from reclaimed asphalt pavement. 
Environmental Engineering Science 16(2):105–116. 

Brattebo, B. O., and D. B. Booth. 2003. Long-term stormwater quantity and quality performance of 
permeable pavement systems. Water Research 37:4369–4376. 

Brown, J. N., and B. M. Peake. 2006. Sources of heavy metals and polycyclic aromatic hydrocarbons in 
urban stormwater runoff. Science of the Total Environment 359(1–3):145–155. 

Brungs, W. A., and B. R. Jones. 1977. Temperature Criteria for Freshwater Fish: Protocol and 
Procedures. EPA-600-3-77-061. Environmental Research Laboratory-Duluth, Office of Research 
and Development, EPA, 136 pp. 

Burges, S. J., M. S. Wigmosta, and J. M. Meena. 1998. Hydrological effects of land-use change in a zero-
order catchment. Journal of Hydraulic Engineering. 

Burns, D., A. T. Vitvar, J. McDonnell, J. Hassett, J. Duncan, and C. Kendall. 2005. Effects of suburban 
development on runoff generation in the Croton River Basin, New York USA. Journal of 
Hydrology 311:266–281. 

Burton, G. A., Jr., ed. 1992. Sediment Toxicity Assessment. Chelsea, MI: Lewis Publishers. 
Burton, G. A., Jr., and R. Pitt. 2002. Stormwater Effects Handbook: A Tool Box for Watershed 

Managers, Scientists, and Engineers. Boca Raton, FL: CRC Press, 911 pp. 
Burton, G. A., Jr., R. Pitt, and S. Clark. 1999. The role of traditional and novel toxicity test methods in 

assessing stormwater and sediment contamination. Critical Reviews in Environmental Science 
and Technology 30(4):413–447. 

Cadle, S. H. 1991. Dry deposition to snowpacks. Pp. 21–66 in Seasaonal Snowpacks, NATO ASI Series 
G, Ecological Sciences, Vol. 28, T. D. Davies, M. Tranter, and H. G. Jones, eds. Berlin: Springer. 

Calderon, R., E. Mood, and A. Dufour.  1991.  Health effects of swimmers and nonpoint sources of 
contaminated water.  International Journal of Environmental Health Research 1:21–31. 

Carter, J. L., and S. V. Fend. 2005. Setting limits: The development and use of factor-ceiling distributions 
for an urban assessment using macroinvertebrates. Pp. 179–192 in Effects of Urbanization on 
Stream Ecosystems, L. R. Brown, R. H. Gray, R. M. Hughes, and M. R. Meador, eds. American 
Fisheries Society Symposium 47, Bethesda, MD. 

Chesapeake Stormwater Network, 2008. 	 CSN Technical Bulletin No. 3.  Implications of the Impervious 
Cover Model:  Stream Classification, Urban Subwatershed Management and Permitting.  Version 
1.0. Baltimore, MD: Chesapeake Stormwater Network.   

Chesters, G., J. Konrad, and G. Simsiman. 1979. Menomonee River Pilot Watershed Study—Summary 
and Recommendations. EPA-905/4-79-029. Chicago: EPA. 

Chow, V. T., D. R. Maidment, and L. W. Mays. 1988. Applied Hydrology. McGraw-Hill. 
Cianfrani, C. M., W. C. Hession, and D. M. Rizzo. 2006. Watershed imperviousness impacts on stream 

channel condition in southeastern Pennsylvania. Journal of the American Water Resources 
Association 42(4):941–956. 

Clark, S. 2000. Urban Stormwater Filtration: Optimization of Design Parameters and a Pilot-Scale 
Evaluation. Ph.D. Dissertation, University of Alabama at Birmingham, 450 pp. 

Clark, S. E., K. A. Steeke, J. Spicher, C. Y. S. Siu, M. M. Lalor, R. Pitt, and J. Kirby. 2008. Roofing 
materials’ contributions to stormwater runoff pollution. Journal of Irrigation and Drainage 
Engineering. 

Claytor, R., and T. Schueler. 1996. Design of stormwater filtering systems. Prepared for Chesapeake 
Research Consortium, Center for Watershed Protection, Ellicott City, MD. 

Cochran, J. W. 2008. Evaluation of the Effect of Canopy Cover on the Volume and Intensity of Rain 
Throughfall. MSCE Thesis. UAB. 56 pp. 

Colbeck, S. C. 1981. A simulation of the enrichment of atmospheric pollutants in snowcover runoff. 
Water Resources Research 17:1383–1388. 

PREPUBLICATION 


0044255



   
 

 

 

 
 

 

 

 

  

200 Urban Stormwater Management in the United States 

Coles, J. F., T. F. Cuffney, G. McMahon, and K. M. Beaulieu. 2004. The Effects of Urbanization on the 
Biological, Physical, and Chemical Characteristics of Coastal New England Streams: U.S. 
Geological Survey Professional Paper 1695, 47 pp. 

Colford, J. M., Jr, T. J. Wade, K. C. Schiff, C. C. Wright, J. F. Griffith, S. K. Sandhu, S. Burns, J. Hayes, 
M. Sobsey, G. Lovelace, and S. Weisberg. 2007. Water quality indicators and the risk of illness at 
non-point source beaches in Mission Bay, California. Epidemiology18(1):27–35.  

Coutant, C. C. 1977. Compilation of temperature preference data. Journal of Fisheries Research Board of 
Canada 34:739–745. 

Cummins, K. W., M. A.Wilzbach, D. M. Gates, J. B. Perry, and W.B. Taliaferro, 1989. Shredders and 
riparian vegetation. Bioscience 39:24–30. 

CWP (Center for Watershed Protection). 2003. Impacts of impervious cover on aquatic ecosystems. 
Watershed Protection Techniques Monograph No. 1. Ellicott City, MD. 

CWP and R. Pitt. October 2004. Illicit Discharge Detection and Elimination; A Guidance Manual for 
Program Development and Technical Assessments. EPA, Office of Water and Wastewater. EPA 
Cooperative Agreement X-82907801-0. Washington, DC, 357 pp. 

CWP and R. Pitt. 2008. Monitoring to Demonstrate Environmental Results: Guidance to Develop Local 
Stormwater Monitoring Studies Using Six Example Study Designs. EPA, Office of Water and 
Wastewater. EPA Cooperative Agreement CP-83282201-0. Washington, DC, 176 pp.  

Davies, S. P., and S. K. Jackson. 2006. The biological condition gradient: A descriptive model for 
interpreting change in aquatic ecosystems. Ecological Applications 16(4):1251–1266. 

Deacon, J., S. Soule, and T. Smith. 2005. Effects of urbanization on stream quality at selected sites in the 
seacoast region in New Hampshire, 2001-2003. USGS Scientific Investigations Report 2005
5103. 

de Sherbinin, A. September 2002. A Guide to Land-Use and Land-Cover Change (LUCC). A 
collaborative effort of SEDAC and the IGBP/IHDP LUCC Project. Center for International Earth 
Science Information Network, Columbia University, New York. Available at  
http://sedac.ciesin.org/tg/guide_frame.jsp?rd=LU&ds=1 (accessed October 31, 2007). 

DeVivo, J. C. 1996. Fish assemblages as indicators of water quality within the Apalachicola
Chattahoochee-Flint (ACF) River basin. Master’s Thesis. University of Georgia, Athens. 

Dolloff, C. A., and J. R. Webster. 2000. Particulate organic contributions from forests to streams: Debris 
isn't so bad. Pp. 125–138 in Riparian Management in Forests of the Continental Eastern United 
States, E. S. Verry, J. W. Hornbeck, and C. A. Dolloff, eds. Boca Raton, FL: Lewis Publishers. 

Doyle, M. W. 2006. A heuristic model for potential geomorphic influences on trophic interactions in 
streams. Geomorphology 77:235–248. 

Dunne, T., and L. B. Leopold. 1978. Water in Environmental Planning. New York: W.H. Freeman.  
Dwight, R. H., D. B. Baker, J. C. Semenza, and B. H. Olson. 2004. Health effects associated with 

recreational coastal water use: Urban vs. rural California. American Journal of Public Health 
94(4):565–567. 

Dwyer, F. J., F. L. Mayer, L. C. Sappington, D. R. Buckler, C. M. Bridges, I. E. Greer, D. K. Hardesty, C. 
E. Henke, C. G. Ingersoll, J. L. Kunz, D. W. Whites, T. Augspurger, D. R. Mount, K. Hattala, and 
G. N. Neuderfer. 2005. Assessing contaminant sensitivity of endangered and threatened aquatic 
species: Part I. Acute toxicity of five chemicals. Archives of Environmental Contamination and 
Toxicology 48:143–154. 

Eaton, J. G., J. H. McCormick, B. E. Goodno, D. G. O’Brien, H. G. Stefan, M. Hondzo, and R. M. 
Scheller. 1995. A field information-based system for estimating fish temperature tolerances. 
Fisheries 20(4):10–18. 

Ebisemiju, F. S. 1989. The response of headwater stream channels to urbanization in the humid tropics. 
Hydrological Processes 3:237–253. 

Ehlinger, T. J., C. D. Sandgren, and L. Schacht-DeThorne. 2004. Degradation and recovery in urban 
watersheds: Executive Summary Narrative and Recommendations February 2004, submitted to 
Great Lakes Protection Fund, Grant WR539. 

PREPUBLICATION 


0044256



 

 
 

  

 

 

 

 
 

 

 

 

 

 
 

 
 

201 Effects of Urbanization on Watersheds 

EPA (U.S. Environmental Protection Agency). 1983. Results of the Nationwide Urban Runoff Program. 
Water Planning Division, PB 84-185552, Washington, DC, December. 

EPA. 2000. Stressor Identification Guidance Document. EPA 822-B-00-025. EPA, Offices of Water and 
Research and Development, Washington, DC. 

EPA. 2002a. Summary of Biological Assessment Programs and Biocriteria Development for States, 
Tribes, Territories, and Interstate Commissions: Streams and Wadeable Rivers. EPA-822-R-02
048. EPA. 

EPA. 2005. Draft: Use of Biological Information to Better Define Designated Aquatic Life Uses in State 
and Tribal Water Quality Standards: Tiered Aquatic Life Uses—August 10, 2005. EPA, Office of 
Water. EPA-822-E-05-001. 

FISRWG (Federal Interagency Stream Restoration Working Group). 2000. Stream Corridor Restoration: 
Principles, Processes and Practices. USDA Natural Resource Conservation Service, Washington, 
DC. 

Fitzpatrick, F. A., M. W. Diebel, M. A. Harris, T. L. Arnold, M. A. Lutz, and K. D. Richards. 2005. 
Effects of urbanization on the geomorphology, habitat, hydrology, and fish index of biotic 
integrity of streams in the Chicago area, Illinois and Wisconsin. American Fisheries Society 
Symposium 47:87–115. 

Fritz, K. M., B. R. Johnson, and D. M. Walters. 2006. Field Operations Manual for Assessing the 
Hydrologic Permanence and Ecological Condition of Headwater Streams. EPA/600/R-06/126. 
EPA, Office of Research and Development, Washington, DC. 

Funk, J. L., and G. G. Fleener. 1974. The fishery of a Missouri Ozark stream, Big Piney River, and the 
effects of stocking fingerling smallmouth bass. Transactions of the American Fisheries Society 
103(4):757–771. 

Galli, J. 1990. Thermal Impacts Associated with Urbanization and Stormwater Best Management 
Practices. Metropolitan Washington Council of Governments, Washington, DC. 

GAO (General Accounting Office). 2003. Water Quality: Improved EPA Guidance and Support Can Help 
States Develop Standards that Better Target Cleanup Efforts. Rept. GAO-03-308, Washington, 
DC. 

Gilliom, R. J., J. E. Barbash, C. G. Crawford, P. A. Hamilton, J. D. Martin, N. Nakagaki, L. H. Nowell, J. 
C. Scott, P. E. Stackelberg, G. P. Thelin, and D. M. Wolock. 2006. The Quality of our Nation’s 
Water—Pesticides in the Nation’s Streams and Ground Water, 1992–2001. U.S. Geological 
Survey Circular 1291, 169 pp. 

Goetz, S., R. Wright, A. Smith, E. Zinecker, and E. Schaub. 2003. IKONOS imagery for resource 
management: Tree cover, impervious surfaces, and riparian buffer analyses in the mid-Atlantic 
region. Remote Sensing in the Environment 88:195–208. 

Good, J. C. 1993. Roof runoff as a diffuse source of metals and aquatic toxicity in stormwater. Water 
Science and Technology 28(3–5):317–321. 

Gregory, M., J. Aldrich, A. Holtshouse, and K. Dreyfuss-Wells. 2005. Evaluation of imperviousness 
impacts in large, developing watersheds. Pp. 115–150 in Efficient Modeling for Urban Water 
Systems, Monograph 14, W. James, E. A. McBean, R. E. Pitt, and S. J. Wright, eds. Guelph, 
Ontario, Canada: CHI. 

Gregory, S. V., F. J. Swanson, W. A. McKee, and K. W. Cummins, 1991. An ecosystem perspective of 
riparian zones. Bioscience 41:540–551. 

Groffman, P. M., N. L. Law, K. T. Belt, L. E. Band, and G. T. Fisher. 2004. Nitrogen fluxes and retention 
in urban watershed ecosystems. Ecosystems 7:393–403. 

Groffman, P. M., A. M. Dorsey, and P. M. Mayer. 2005. N processing within geomorphic structures in 
urban streams. Journal of the North American Benthological Society 24(3):613–625. 

Haile, R.W., J. S. Witte, M. Gold, R. Cressey, C. McGee, R. C. Millikan, A. Glasser, N. Harawa, C. 
Ervin, P. Harmon, J. Harper, J. Dermand, J. Alamillo, K. Barrett, M. Nides, and G. Wang. 1999. 
The health effects of swimming in ocean water contaminated by storm drain runoff. 
Epidemiology 10(4):355–363. 

PREPUBLICATION 


0044257



   
 

 
 

 

 

 

  
 

 

 

 
 

 

  

  

202 Urban Stormwater Management in the United States 

Hammer, T. R. 1972. Stream and channel enlargement due to urbanization. Water Resources Research 
8:1530–1540. 

Harris, A. R., and C. I. Davidson. 2005. The role of resuspended soil in lead flows in the California South 
Coast Air Basin. Environmental Science and Technology 39:7410–7415. 

Heany, J. P., and W. C. Huber. 1984. Nationwide assessment of urban runoff impact on receiving water 
quality. Water Resources Bulletin 20:35–42. 

Heaney, J. 2000. Principles of integrated urban water management. Pp. 36–73 in Innovative Urban Wet-
Weather Flow Management Systems. Lancaster, PA: Technomic Publishing. 

Hecht, S. A., D. H. Baldwin, C. A. Mebane, T. Hawkes, S. J. Gross, and N. L. Scholz. 2007. An 
Overview of Sensory Effects on Juvenile Salmonids Exposed to Dissolved Copper: Applying a 
Benchmark Concentration Approach to Evaluate Sublethal Neurobehavioral Toxicity. U.S. 
Department of Commerce, NOAA Tech. Memo. NMFS-NWFSC-83, 39 pp. 

Herb, W. R., B. Janke, O. Mohseni, and H. G. Stefan. 2008. Thermal pollution of streams by runoff from 
paved surfaces. Hydrological Processes 22(7):987–999. 

Hernandez, P. P, V. Moreno, F. A. Olivari, and M. L. Allende. 2006. Sub-lethal concentrations of 
waterborne copper are toxic to lateral line neuromasts in zebrafish (Danio rerio). Hearing 
Research 213:1–10. 

Holland, F., D. Sanger, C. Gawle, S. Lerberg, M. Santiago, G. Riekerk, L. Zimmerman, and G. Scott. 
2004. Linkages between tidal creek ecosystems and the landscape and demographic attributes of 
their watersheds. Journal of Experimental Marine Biology and Ecology 298:151–178. 

Hollis, G. E., and J. K. Luckett. 1976. The response of natural river channels to urbanization: Two case 
studies from southeast England. Journal of Hydrology 30:351–363. 

Hood, W. G., and R. J. Naiman. 2000. Vulnerability of riparian zones to invasion by exotic vascular 
plants. Plant Ecology 148:105–114. 

Horner, R., and C. May. 1999. Regional study supports natural land cover protection as leading 
management practice for maintaining stream ecological integrity. Pp. 233–247 in Comprehensive 
Stormwater and Aquatic Ecosystem Management. First South Pacific Conference. February 22– 
26, Auckland, New Zealand.  

Horner, R. R., D. B. Booth, A. Azous, and C. W. May. 1997. Watershed determinants of ecosystem 
functioning. Pp. 251–274 in Effects of Watershed Development and Management on Aquatic 
Ecosystems, L.A. Roesner, ed. New York: American Society of Civil Engineers. 

Horner, R., C. May, E. Livingston, D. Blaha, M. Scoggins, J. Tims, and J. Maxted. 2001. Structural and 
non-structural BMPs for protecting streams. Linking Stormwater BMP Designs and Performance 
to Receiving Water Impact Mitigation. Pp. 60–77 in Proceedings Engineering Research 
Foundation Conference, American Society of Civil Engineers. 

Horner, R. R., C. W. May, and E. H. Livingston. 2003. Ecological Effects of Stormwater and Stormwater 
Controls on Small Streams. Prepared for EPA, Office of Water, Office of Science and 
Technology by Watershed Management Institute, Inc., Cooperative Agreement CX824446. 

Horner, R. R., H. Lim, and S. J. Burges. 2004. Hydrologic Monitoring of the Seattle Ultra-Urban 
Stormwater Management Projects: Summary of the 2000-2003 Water Years, Water Resources 
Series Technical Report Number 181. Department of Civil and Environmental Engineering, 
University of Washington, Seattle, WA. 

Horton, R. E. 1945. Erosional development of streams and their drainage basins; hydrophysical approach 
to quantitative morphology. Geological Society of America Bulletin 56:275–370. 

House, L. B., R. J. Waschbusch, and P. E. Hughes. 1993. Water Quality of an Urban Wet Detention Pond 
in Madison, Wisconsin, 1987-1988. USGS, in cooperation with the Wisconsin Department of 
Natural Resources. USGS Open File Report 93-172. 

Huff, F. A., and S. A. Changnon. 1973. Precipitation modification by major urban areas. Bulletin of the 
American Meteorological Society 54:1220–1232. 

PREPUBLICATION 


0044258



 

 
  

 
 

 

 

 

  

  

 

203 Effects of Urbanization on Watersheds 

Hughes, R. M. 1995. Defining acceptable biological status by comparing with reference conditions. Pp. 
31–47 in Biological Assessment and Criteria: Tools for Water Resource Planning and Decision 
Making for Rivers and Streams, W. Davis and T. Simon, eds. Boca Raton, FL: Lewis Publishers. 

Hughes, R. M., D. P. Larsen, and J. M. Omernik. 1986. Regional reference sites: A method for assessing 
stream potentials. Environmental Management 10:629–635.  

Hunt, C. L., and J. K. Grow. 2001. Impacts of Sedimentation to a Stream by a Non-compliant 
Construction Site. Proc. ASCE EWRI Conf. - Bridging the Gap: Meeting the World’s Water and 
Environmental Resources Challenges. CD-ROM. 

Ingersoll, C. G., T. Dillon, and G. R. Biddinger, eds. 1997. Ecological Risk Assessment of Contaminated 
Sediments. SETAC Pellston Workshop on Sediment Ecological Risk Assessment. Pensacola, FL: 
SETAC Press. 

Intergovernmental Panel on Climate Change (IPCC).  2007.  Summary for Policymakers.  Pp. 7-22 In: 
Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II 
to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change.  Parry, 
M.L., O.F. Canziani, J.P. Palutikof, P.J. van der Linden, and C.E. Hanson (eds.). Cambridge 
University Press, Cambridge, UK. 

Johnson, P. D., R. Pitt, S. R. Durrans, M. Urrutia, and S. Clark.  2003. Metals Removal Technologies for 
Urban Stormwater. Water Environment Research Foundation. WERF 97-IRM-2. ISBN: 1-94339
682-3. Alexandria, VA. 701 pgs. Oct. 2003. 

Jokela, B. 1990. Water quality considerations. Pp. 349–369 in Cold Regions Hydrology and Hydraulics, 
W. L. Ryan and R. D. Crissman, eds. New York: ASCE. 

Jones, R. C., A. Via-Norton, and D. R. Morgan. 1996. Bioassessment of BMP effectiveness in mitigating 
stormwater impacts on aquatic biota. Pp. 402–417 in Effects of Watershed Development and 
Management on Aquatic Ecosystems, L. A. Roesner, ed. New York: American Society of Civil 
Engineers. 

Karr, J. R. 1995.  Protecting aquatic ecosystems: clean water is not enough.  Pages 7-13 in W.S. Davis, 
T. P. Thomas (eds), Biological Assessment and Criteria: Tools for Water Resource Planning and 
Decision Making. CRC Press, Inc., Boca Raton. 

Karr, J., and E. Chu. 1999.  Restoring Life in Running Waters: Better Biological Monitoring. Published 
by Island Press. ISBN 1559636742, 9781559636742.  206 pages 

Karr, J. R., and C. O. Yoder. 2004. Biological assessment and criteria improve total maximum daily load 
decision making. Journal of Environmental Engineering 130(6). 

Kennedy, A. J., D. S. Cherry1, and R. J. Currie. 2004. Evaluation of ecologically relevant bioassays for a 
lotic system impacted by a coal-mine effluent, using Isonychia. Environmental Monitoring and 
Assessment 95(1–3):37–55. 

Khan, B. I., H. M. Solo-Gabriele, T. G. Townsend, and Y. Cai. 2006. Release of arsenic to the 
environment from CCA-treated wood. 1. Leaching and speciation during service. Environmental 
Science and Technology 40:988–993. 

King, R. M. Baker, D. Whigham, D. Weller and K. Hurd.  2005. Spatial considerations for linking 
watershed land cover to ecological indicators in streams.  Ecological Applications 15:137-153. 

Kline, M. 2002. Storm water official plans to send $2,000 bill to sealing company. The Tennessean 
(Nashville). October 2. 

Konrad, C. P., and D. B. Booth. 2005. Ecological significance of hydrologic changes in urban streams. 
Pp. 157–177 in Effects of Urbanization on Stream Ecosystems, L. R. Brown, R. H. Gray, R. M. 
Hughes, and M. R. Meador, eds. American Fisheries Society, Symposium 47. 

Konrad, C. P., D. B. Booth, and S. J. Burges. 2005. Effects of urban development in the Puget Lowland, 
Washington, on interannual streamflow patterns: Consequences for channel form and streambed 
disturbance. Water Resources Research 41(7):1–15.  

Krajeswki, W. F., and J. A. Smith. 2002. Radar hydrology: Rainfall estimation. Advances in Water 
Resources 25:1387–1394. 

PREPUBLICATION 


0044259



   
 

 

 

 

  

 

 

 

 

 

 

  

 
 

204 Urban Stormwater Management in the United States 

Krause, C.W., B. Lockard, T. J. Newcomb, D. Kibler, V. Lohani, and D. J. Orth. 2004. Predicting 
influences of urban development on thermal habitat in a warm water stream. Journal of the 
American Water Resources Association 40:1645–1658. 

Kunkel, K. E., K, Amdsager, and D. R. Easterling.  1999.  Long-term trends in extreme recipitation 
events over the coterminous United States and Canada.  Journal of Climate 12:2515-2527. 

LAC DPW (Los Angeles County, Department of Public Works). 1985. Plan for Flood Control and Water 
Conservation, Maps 2, 3, 7, 16, and 17. LAC DPW, Los Angeles, CA. 

Lee, J., and J. Heaney. 2003. Estimation of urban imperviousness and its impacts on storm water systems. 
Journal of Water Resources Planning and Management 129(5):419–426. 

Leopold, L., and Maddock. 1953. The hydraulic geometry of stream channels and some physiographic 
implications. USGS Professional Paper 252. U.S. Department of the Interior.  

Leopold, L. B. 1968. Hydrology for Urban Planning—A Guidebook on the Hydrologic Effects of Urban 
Land Use. USGS Circular 554. Washington, DC: USGS. 

Leopold, L. B. 1973. River channel change with time—an example. Geological Society of America 
Bulletin 84:1845–1860.  

Lerberg, S., F. Holland, and D. Singer. 2000. Responses of tidal creek macrobenthic communities to the 
effects of watershed development. Estuaries 23(6):838–853. 

Line, D., and N. White. 2007. Effect of development on runoff and pollutant export. Water Environment 
Research 75(2):184–194. 

Lorantas, R. M., and D. P. Kristine. 2004. Annual monitoring of young of the year abundance of 
smallmouth bass in rivers in Pennsylvania: Relationships between abundance, river 
characteristics, and spring fishing. Pennsylvania Fish & Boat Commission, Bellefonte. USA 

Lowrance, R., L. S. Altier, J. D. Newbold, R. R. Schnabel, P. M. Groffman, J. M. Denver, D. L. Correll, 
J. W. Gilliam, J. L. Robinson, R. B. Brinsfield, K. W. Staver, W. Lucas, and A. H. Todd. 1997. 
Water quality functions of riparian forest buffers in Chesapeake Bay watersheds. Environmental 
Management 21:687–712. 

Lu, R., R. P. Turco, K. Stolzenbach, S. K. Friendlander, C. Xiong, K. Schiff, and L. Tiefenthaler. 2003. 
Dry deposition of airborne trace metals on the Los Angeles Basin and adjacent coastal waters. 
Journal of Geophysical Research 102(D2):4074. 

Mack, J. J., and M. Micacchion. 2007. An Ecological and Functional Assessment of Urban Wetlands in 
Central Ohio. Volume 1: Condition of Urban Wetlands Using Rapid (Level 2) and Intensive 
(Level 3) Assessment Methods. Ohio EPA Technical Report WET/2007-3A. Ohio Environmental 
Protection Agency, Wetland Ecology Group, Division of Surface Water, Columbus, OH. 

MacRae, C. R. 1997. Experience from morphological research on Canadian streams: Is control of the 
two-year frequency runoff event the best basis for stream channel protection? Presented at the 
Effects of Watershed Developments and Management on Aquatic Ecosystems conference. 
Snowbird, UT, August 4–9, 1996. L. A. Roesner, ed. New York: ASCE.  

Madsen, T., and E. Figdor. 2007. When It Rains, It Pours: Global Warming and the Rising Frequency of 
Extreme Precipitation in the United States. PennEnvironment Research & Policy Center, 
Philadelphia, PA. Available at http://www.pennenvironment.org. 48 pp. 

Maestre, A., Pitt, R. E., and Derek Williamson.  2004.  Nonparametric statistical tests comparing first 
flush with composite samples from the NPDES Phase 1 municipal stormwater monitoring data.  
Stormwater and Urban Water Systems Modeling. In: Models and Applications to Urban Water 
Systems, Vol. 12 (edited by W. James). CHI. Guelph, Ontario, pp. 317 – 338. 

Maestre, A., and R. Pitt. August 2005. The National Stormwater Quality Database, Version 1.1, A 
Compilation and Analysis of NPDES Stormwater Monitoring Information. Final Draft Report, 
EPA, Office of Water, Washington,. 

Maestre, A., and R. Pitt. 2006. Identification of significant factors affecting stormwater quality using the 
National Stormwater Quality Database. Pp. 287–326 in Stormwater and Urban Water Systems 
Modeling, Monograph 14, W. James, K. N. Irvine, E. A. McBean, and R. E. Pitt, eds. Guelph, 
Ontario, Canada: CHI. 

PREPUBLICATION 


0044260



 

 

  
 

 
 

  

 
 

 

 

 

 
 

 

 

 
 

 

 

205 Effects of Urbanization on Watersheds 

Mahler, B. J., P. C. VanMetre, T. J. Bashara, J. T. Wilson, and D. A. Johns. 2005. Parking lot sealcoat: 
An unrecognized source of urban polycyclic aromatic hydrocarbons. Environmental Science and 
Technology 39:5560–5566. 

Mallin, M., S. Ensign, M. McIver, C. Shank, and P. Fowler. 2001. Demographic, landscape and 
meteorological factors controlling the microbial pollution of coastal waters. Hydrobiologia 
460:185–193. 

Mallin, M., D. Parsons, V. Johnson, M. McIver, and H. Covan. 2004. Nutrient limitation and algal 
blooms in urbanizing tidal creeks. Journal of Experimental Marine Biology and Ecology 
298:211–231. 

Masterson, J. P., and R. T. Bannerman. 1994. Impacts of stormwater runoff on urban streams in 
Milwaukee County, Wisconsin. In National Symposium on Water Quality, American Water 
Resources Association. 

Maxted, J. R. 1999. The effectiveness of retention basins to protect aquatic life and physical habitat in 
three regions of the United States. Pp. 215–222 in Proceedings of the Comprehensive Stormwater 
and Aquatic Ecosystem Management Conference, Auckland, New Zealand, February 1999. 

May, C. W.  1996. Assessment of Cumulative Effects of Urbanization on Small Streams in the Puget 
Sound Lowland Ecoregion: Implications for Salmonid Resource Management. Ph.D. dissertation, 
University of Washington, Seattle, WA, U.S.A. 

May, C. W., R. R. Horner, J. R. Karr, B. W. Mar, and E. B. Welch. 1997. Effects of urbanization on small 
streams in the Puget Sound Lowland Ecoregion. Watershed Protection Techniques 2(4):483–494. 

McBride, M., and D. Booth. 2005. Urban impacts on physical stream condition: Effects on spatial scale, 
connectivity, and longitudinal trends. Journal of the American Water Resources Association 
6:565–580.  

McClain, M. E., E. W. Boyer, C. L. Dent, S. E. Gergel, N. B. Grimm, P. M. Groffman, S. C. Hart, J. W. 
Harvey, C. A. Johnston, E. Mayorga, W. H. McDowell, and G. Pinay. 2003. Biogeochemical hot 
spots and hot moments at the interface of terrestrial and aquatic ecosystems. Ecosystems 6:301– 
312. 

McPherson, T. N., S. J. Burian, H. J. Turin, M. K. Stenstrom, and I. H. Suffet. 2002. Comparison of the 
pollutant loads in dry and wet weather runoff in a southern California urban watershed. Water 
Science and Technology 45:255–261. 

Meador, M. R., J. F. Coles, and H. Zappia. 2005. Fish assemblage responses to urban intensity gradients 
in contrasting metropolitan areas: Birmingham, Alabama and Boston, Massachusetts. American 
Fisheries Society Symposium 47:409–423. 

Meierdiercks, K. J., J. A. Smith, A. J. Miller, and M. L. Baeck. 2004. The urban drainage network and its 
control on extreme floods. Transactions of the American Geophysical Union 85(47), Abstract 
H11F-0370. 

Meyer, J. L. 1994. Sources of carbon for the microbial loop. Microbial Ecology 28:195–199. 
Meyer, J. L., and J. B. Wallace. 2001. Lost linkages and lotic ecology: Rediscovering small streams. Pp. 

295–317 in Proceedings, the 41st. Symposium of the British Ecological Society jointly sponsored 
by the Ecological Society of America, M. C. Press, N. J. Huntly, and S. Levin, eds.  April 10–13, 
2000, Orlando, FL: Blackwell Science. 

Meyer, J. L., G. C. Poole, and K. L. Jones. 2005a. Buried alive: Potential consequences of burying 
headwater streams in drainage pipes. Proceedings of the 2005 Georgia Water Resources 
Conference, held April 25–27, 2005, at the University of Georgia. K. J. Hatcher, ed. Institute of 
Ecology, The University of Georgia, Athens, GA.  

Meyer, J. L., M. J. Paul, and W. K. Taulbee. 2005b. Stream ecosystem function in urbanizing landscapes. 
Journal of the North American Benthological Society 24(3):602–612.  

Meyer, S. C. 2005. Analysis of base flow trends in urban streams, northeastern Illinois, USA. 
Hydrogeology Journal 13(5–6):871–885. 

Miller, W., and A. J. Boulton. 2005. Managing and rehabilitating ecosystem processes in regional urban 
streams in Australia. Hydrobiologia 552. 

PREPUBLICATION 


0044261



   
 

 

 

 

 
 

 

  

 

 

 

 
 

  

206 Urban Stormwater Management in the United States 

Miltner, R. J., and E. T. Rankin. 1998. Primary nutrients and the biotic integrity of rivers and streams. 
Freshwater Biology 40(1):145–158. 

Miltner, R. J., D. White, and C. O. Yoder. 2004. The biotic integrity of streams in urban and 
suburbanizing landscapes. Landscape and Urban Planning 69:87–100. 

MNCPPC (Maryland National Capital Park and Planning Commission). 2000. Stream Condition 
Cumulative Impact Models for the Potomac Subregion. Silver Spring, MD. 

Moore, A. A., and M. A. Palmer. 2005. Invertebrate biodiversity in agricultural and urban headwater 
streams: Implications for conservation and management. Ecological Applications 15(4):1169– 
1177. 

Morisawa, M., and E. LaFlure. 1982. Hydraulic geometry, stream equilibrium and urbanization. Pp. 
333350 in Adjustments of the Fluvial System, D. D. Rhodes and G. P. Williams, eds. London: 
Allen and Unwin. 

Morley, S., and J. Karr. 2002. Assessing and restoring the health of urban streams in the Puget Sound 
Basin. Conservation Biology 16(6):1498–1509. 

Morquecho, R.  2005. Pollutant Associations with Particulates in Stormwater.  PhD dissertation. 
University of Alabama. 

Morrisey, D. J., R. B. Williamson, L. Van Dam, and D. J. Lee. 2000. Stormwater-contamination of urban 
estuaries. 2. Testing a predictive model of the build-up of heavy metals in sediments. Estuaries 
23(1):67–79. 

Moscrip, A. L., and D. R. Montgomery. 1997. Urbanization, flood frequency, and salmon abundance in 
Puget Lowland streams. Journal of the American Water Resources Association 33:1289–1297. 

Nadeau, T. L., and M. C. Rains. 2007. Hydrological connectivity of headwaters to downstream waters: 
How science can inform policy. Journal of the American Wwater Resources Association 43:118– 
133. 

Nanson, G. C., and R. W. Young. 1981. Downstream reduction of rural channel size with contrasting 
urban effects in small coastal streams of southeastern Australia. Journal of Hydrology 52:239– 
255. 

Neller, R. J. 1988. A comparison of channel erosion in small urban and rural catchments, Armidale, New 
South Wales. Earth Surface Processes and Landforms 13:1–7. 

Nelson, E. J., and D. B. Booth. 2002. Sediment budget of a mixed-land use, urbanizing watershed. 
Journal of Hydrology 264:51–68. 

Nelson, K. C., and M. A. Palmer. 2007. Stream temperature surges under urbanization and climate 
change: Data, models, and responses. Journal of the American Water Resources Association 
43(2):440–452. 

Ng, E., and P. C. Miller.  	1980.  Soil Moisture Relations in the Southern California Chaparral. Ecology 
61(1):98-107. 

Novotny, V., and G. Chesters. 1981. Handbook of Nonpoint Pollution. New York: VanNostrand 
Reinhold. 

Novotny, V., et al. 1986. Effect of Pollution from Snow and Ice on Quality of Water from Drainage 
Basins. Technical report, Marquette University.  

NRC (National Research Council). 1984. Wastewater characteristics. Chapter 2 in Ocean Disposal 
Systems for Sewage Sludge and Effluent. Washington, DC: National Academy Press. 

NRC. 2001. Assessing the TMDL Approach to Water Quality Management. Washington, DC: National 
Academies Press. 

NRC. 2002. Riparian Areas: Functions and Strategies for Management (2002). Washington, DC: National 
Academy Press. 

NRC. 2004. Assessing the National Streamflow Information Program. Washington, DC: National 
Academy Press. 

Oberts, G. L. 1994. Influence of snowmelt dynamics on stormwater runoff quality. Watershed Protection 
Techniques 1(2). 

PREPUBLICATION 


0044262



 

 

 

  
 

 

 
 

 

 

 

 

207 Effects of Urbanization on Watersheds 

Odemerho, F. O. 1992. Limited downstream response of stream channel size to urbanization in a humid 
tropical basin. Professional Geographer 44:332–339. 

Ohio EPA (Ohio Environmental Protection Agency). 1992. Biological and Habitat Investigation of 
Greater Cincinnati Area Streams (Hamilton and Clermont Counties, Ohio). OEPA Tech. Rept. 
1992-1-1. Division of Water Quality Planning and Assessment, Columbus, OH. 

Ohio EPA. 2002. Field Evaluation Manual for Ohio’s Primary Headwater Habitat Streams, Final Version 
1.0. Ohio Environmental Protection Agency, Division of Surface Water, Columbus, OH. 

Oliver, B., J. B. Milne, and N. LaBarre. 1974. Chloride and lead in urban snow. Journal of Water 
Pollution Control Federation 46(4). 

Paul, M. J., and J. L. Meyer.  2001. Streams in the urban landscape.  Annual Review of Ecology and 
Systematics 32:333-365. 

Perez-Rivas, M. 2000. Asphalt sealer kills 1,000 fish in Montgomery. The Washington Post (Washington, 
DC), July 29. 

Pierstorff, B. W., and P. L. Bishop. 1980. Water pollution from snow removal operations. Journal of the 
Environmental Engineering Division 106. 

Pitt, R. 1987. Small Storm Urban Flow and Particulate Washoff Contributions to Outfall Discharges. 
Ph.D. Dissertation. Submitted to the Department of Civil and Environmental Engineering, 
University of Wisconsin–Madison. 

Pitt, R., and J. McLean. 1986. Toronto Area Watershed Management Strategy Study. Humber River Pilot 
Watershed Project. Ontario Ministry of the Environment. Toronto, Ontario.  

Pitt, R., and J. Voorhees. 1995. Source loading and management model (SLAMM). Pp. 225–243 in 
National Conference on Urban Runoff Management: Enhancing Urban Watershed Management 
at the Local, County, and State Levels. March 30–April 2, 1993. Center for Environmental 
Research Information, EPA. EPA/625/R-95/003. Cincinnati, OH.  

Pitt, R., and J. Voorhees. 2002. SLAMM, the Source Loading and Management Model. Pp. 79–101 in 
Wet-Weather Flow in the Urban Watershed: Technology and Management, R. Field and D. 
Sullivan, eds. Boca Raton, FL: Lewis Publishers.  

Pitt, R., M. Lalor, R. Field, D. D. Adrian, and D. Barbe’. 1993. Investigation of Inappropriate Pollutant 
Entries into Storm Drainage Systems. EPA/600/R-92/238. EPA, Office of Research and 
Development, Cincinnati, OH. 

Pitt, R. E., R. Field, M. Lalor, and M. Brown. 1995. Urban stormwater toxic pollutants: Assessment, 
sources, and treatability. Water Environment Research 67(3):260–275.  

Pitt, R., B. Robertson, P. Barron, A. Ayyoubi, and S. Clark. March 1999. Stormwater Treatment at 
Critical Areas: The Multi-Chambered Treatment Train (MCTT). EPA, Wet Weather Flow 
Management Program, National Risk Management Research Laboratory. EPA/600/R-99/017. 
Cincinnati, OH, 505 pp. 

Pitt, R., R. Bannerman, S. Clark, and D. Williamson. 2005a. Sources of pollutants in urban areas (Part 
1)—Older monitoring projects. Pp. 465–484 and 507–530 in Effective Modeling of Urban Water 
Systems, Monograph 13, W. James, K. N. Irvine, E. A. McBean, and R. E. Pitt, eds. Guelph, 
Ontario: CHI. 

Pitt, R., R. Bannerman, S. Clark, and D. Williamson. 2005b. Sources of pollutants in urban areas (part 
2)—recent sheetflow monitoring results. Pp. 485–530 in Effective Modeling of Urban Water 
Systems, Monograph 13, W. James, K. N. Irvine, E. A. McBean, and R. E. Pitt). Guelph, Ontario, 
Canada: CHI. 

Pitt, R., D. Williamson, and J. Voorhees. 2005c. Review of historical street dust and dirt accumulation 
and washoff data. Pp. 203–246 in Effective Modeling of Urban Water Systems, Monograph 13, 
W. James, K. N. Irvine, E. A. McBean, and R. E. Pitt, eds. Guelph, Ontario, Canada: CHI.  

Pitt, R., S. Clark, and D. Lake. 2007. Construction Site Erosion and Sediment Controls: Planning, Design, 
and Performance. Lancaster, PA: DEStech Publications, 370 pp. 

PREPUBLICATION 


0044263



   
 

     
 

 

 
 

 
 

 

 
 

 

208 Urban Stormwater Management in the United States 

Pitt, R., A. Maestre, H. Hyche, and N. Togawa. 2008. The updated National Stormwater Quality Database 
(NSQD), Version 3. Conference CD. 2008 Water Environment Federation Technical Exposition 
and Conference, Chicago, October 2008. 

Poff, N. L., J. D. Allan, M. B. Bain, J. R. Karr, K. L. Prestegaard, B. D. Richter, R. E. Sparks, and J. C. 
Stromberg. 1997. The natural flow regime. Bioscience 47(11):769–784. 

Poff, N. L., B. P. Bledsoe, and C. O. Cuhaciyan. 2006. Hydrologic variation with land use across the 
contiguous United States: Geomorphic and ecological consequences for stream ecosystems. 
Geomorphology 79(3–4):264–285. 

Pomeroy, C. A., L. A. Roesner, J. C. Coleman II, and E. Rankin. 2008. Protocols for Studying Wet 
Weather Impacts and Urbanization Patterns. Final Report. Water Environment Research 
Foundation, Alexandria,. Rept. No. 03WSM3. 

Porcella, D. B., and D. L. Sorenson. 1980. Characteristics of Non-point Source Urban Runoff and Its 
Effects on Stream Ecosystems. EPA-600/3-80-032. EPA, Washington, DC. 

Power, M. 1997. Assessing the effects of environmental stressors on fish populations. Aquatic 
Toxicology 39(2):151–169. 

Prince Georges County, Maryland. 2000. Low-Impact Development Design Strategies. EPA 841-B-00
003. 

Pruss, A. 1998. Review of epidemiological studies on health effects from exposure to recreational water. 
International Journal of Epidemiology 27(1):1–9. 

Purcell, A. H., D. W. Bressler, M. J. Paul, M. T. Barbour, E. T. Rankin, J. L. Carter, and V. H. Resh. In 
press. Assessment Tools for Urban Catchments: Developing Biological Indicators. Journal of the 
American Water Resources Association. 

Ramcheck, J. M., and R. L. Crunkilton. 1995. Toxicity Evaluation of Urban Stormwater Runoff in 
Lincoln Creek, Milwaukee, Wisconsin. College of Natural Resources, University of Wisconsin, 
Stevens Point, WI. 

Ricciardi, A., and R. Kipp. 2008. Predicting the number of ecologically harmful exotic species in an 
aquatic system. Diversity and Distributions 14:374–380. 

Richter, B. D., J. V. Baumgartner, J. Powell, and D. P. Braun. 1996. A method for assessing hydrologic 
alteration within ecosystems. Conservation Biology 10(1):163–174. 

Richter, B. D., J. V. Baumgartner, R. Wigington, and D. P. Braun. 1997a. How much water does a river 
need? Freshwater Biology 37(1):231–249. 

Richter, B. D., D. P. Braun, M. A. Mendelson, and L. L. Master.  1997b.  Threats to imperiled freshwater 
fauna. Conservation Biology 11:1081–1093. 

Richter, B. D., R. Mathews, and R. Wigington. 2003. Ecologically sustainable water management: 
Managing river flows for ecological integrity. Ecological Applications 13(1):206–224. 

Rieman, B., D. Lee, J. McIntyre, K. Ovetton, and R. Thurow. December 1993. Consideration of 
Extinction Risks for Salmonids. Fish Habitat Relationships Technical Bulletin Number 14, 
USDA Forest Service, Intermountain Research Station. 

Riley, S. P. D., G. T. Busteed, L. B. Kats, T. L. Vandergon, L. F. S. Lee, R. G. Dagit, J. L. Kerby, R. N. 
Fisher, and R. M. Sauvajot. 2005. Effects of urbanization on the distribution and abundance of 
amphibians and invasive species in Southern California streams. Conservation Biology 
19(6):1894–1907. 

Rodríguez-Iturbe, I., A. Rinaldo, R. Rigon, R. L. Bras, A. Marani, and E. J. Ijjasz-Vásquez. 1992. Energy 
dissipation, runoff production, and the 3-dimensional structure of river basins. Water Resources 
Research 28(4):1095–1103. 

Roesner, L. A., and B. P. Bledsoe. 2003. Physical effects of wet weather flows on aquatic habitats: 
Present knowledge and research needs. Water Environment Research Foundation Rept. No. 00
WSM-4. 

Rogge, W. F., L. M. Hildemann, M. A. Mazurek, G. R. Cass, and B. R. T. Simoneit. 1997. Sources of 
fine organic aerosol. 7. Hot asphalt roofing tar pot fumes. Environmental Science and Technology 
31(10):2726–2730. 

PREPUBLICATION 


0044264



 

 

 

 
 

 

  
 

 
 

 

 

 

 
 

209 Effects of Urbanization on Watersheds 

Rose, S., and N. E. Peters. 2001. Effects of urbanization on streamflow in the Atlanta area (Georgia, 
USA): A comparative hydrological approach. Hydrological Processes 18:1441–1457. 

Rosselot, K. S. 2006a. Copper Released from Brake Lining Wear in the San Francisco Bay Area, Final 
Report, Brake Pad Partnership, January. 

Rosselot, K. S. 2006b. Copper Released from Non-Brake Sources in the San Francisco Bay Area, Final 
Report, Brake Pad Partnership, January. 

Roy, A., B. Freeman, and M. Freeman. 2006. Riparian influences on stream fish assemblage structure on 
urbanizing streams. Landscape Ecology. On-line edition. 

Roy, A. H., A. D. Rosemond, M. J. Paul, D. S. Leigh, and J. B. Wallace. 2003. Stream macroinvertebrate 
response to catchment urbanization (Georgia, U.S.A.). Freshwater Biology 48:329–346. 

Roy, A. H., M. C. Freeman, B. J. Freeman, S. J. Wenger, W. E. Ensign, and J. L. Meyer. 2005. 
Investigating hydrologic alteration as a mechanism of fish assemblage shifts in urbanizing 
streams. Journal of the North American Benthological Society 24(3):656–678. 

Royer, T. V., M. T. Monaghan, and G. W. Minshall. 1999. Processing of native and exotic leaf litter in 
two Idaho (U.S.A.) streams. Hydrobiologia 400:123–128. 

Sabin, L.D., J.H. Lim, K.D. Stolzenbach, and K.C. Schiff.  2005. Contributions of trace metals from 
atmospheric deposition to stormwater runoff in a small impervious urban catchment.  Water 
Research 39(16):3929-3937. 

Salaita, G. N., and P. H. Tate. 1998. Spectroscopic and microscopic charaterization of Portland cement 
based unleached and leached solidified waste. Applied Surface Science 133(1–2):33–46.  

Sandahl, J. F., D. H. Baldwin, J. J. Jenkins, and N. Scholz. 2007. A sensory system at the interface 
between urban stormwater runoff and salmon survival. Environmental Science and Technology 
41:2998–3004. 

Shields, C.A., L.E. Band, N. Law, P.M. Groffman, S.S. Kaushal, K. Savvas, G.T. Fisher, K.T. Belt. 2008.  
Streamflow distribution of non-point source nitrogen export from urban-rural catchments in the 
Chesapeaker Bay watershed.  Water Resources Research 44. W09416, 
doi:10.1029/2007WR006360. 

Schmid-Araya, J. M. 2000. Invertebrate recolonization patterns in the hyporheic zone of a gravel stream. 
Limnology and Oceanography 45(4):1000–1005. 

Scholz, J. G., and D. B. Booth. 2001. Monitoring urban streams: Strategies and protocols for humid-
region lowland systems. Environmental Monitoring and Assessment 71:143–164. 

Schueler, T. 1983. Atmospheric loading sources. Chapter IV in Urban Runoff in the Washington 
Metropolitan Area, Final Report. Washington, DC. 

Schueler, T. 1994. The importance of imperviousness. Watershed Protection Techniques 1(1):1–15.  
Schueler, T. R. 1987. Controlling Urban Runoff: A Practical Manual for Planning and Designing Urban 

BMPs. Department of Environmental Programs, Metropolitan Washington Council of 
Governments, Water Resources Planning Board.  

Schwarz, G. E., A. B. Hoos, R. B. Alexander, and R. A. Smith. 2006. The SPARROW Surface Water-
Quality Model—Theory, Application, and User Documentation: U.S. Geological Survey 
Techniques and Methods, Book 6, Section B, Chapter 3. Available at 
http://pubs.usgs.gov/tm/2006/tm6b3 (accessed August 6, 2007). 

SEWRPC (Southeastern Wisconsin Planning Commission). 1978. Sources of Water Pollution in 
Southeastern Wisconsin: 1975. Technical Rept. No. 21. Waukesha, WI. 

Sharp, J. M., L. N. Christian, B. Garcia-Fresca, S. A. Pierce, and T. J. Wiles. 2006. Changing recharge 
and hydrogeology in an urbanizing area—Example of Austin, Texas, USA. 2006 Philadelphia 
Annual Meeting (October 22–25, 2006), Geological Society of America. Abstracts with Programs 
38(7):289. 

Shields, C., L. E. Band, N. Law, P. Groffman, S. Kaushal, K. Savvas, G. Fisher, K. Belt. In press. 
Streamflow distribution of non-point source nitrogen export from urban-rural catchments in the 
Chesapeake Bay Watershed. Water Resources Research. 

Shreve, R. L. 1966. Statistical law of stream numbers. Journal of Geology 74:17–37. 

PREPUBLICATION 


0044265



   
 

  

 

 

 
 

 

 

 

 

  

210 Urban Stormwater Management in the United States 

Shreve, R. L. 1967. Infinite topologically random channel networks. Journal of Geology 75:179–186. 
Shreve, R. L. 1969. Stream lengths and basin areas in topologically random channel networks. 

Journal of Geology 77:397–414. 
Simmons, D. L., and R. J. Reynolds. 1982. Effects of urbanization on base flow of selected South-Shore 

streams, Long Island, New York. Journal of the American Water Resources Association 18(5). 
Simon, A., and C. R. Hupp. 1986. Channel evolution in modified Tennessee streams. Pp. 71–82 in 

Proceedings, Fourth Federal Interagency Sedimentation Conference, March, Las Vegas, NV, Vol. 
2. 

Simon, T. P., and J. Lyons.  1995.  Application of the Index of Biotic Integrity to evaluate water resource 
integrity in freshwater ecosystems.  Pp. 245-262 In: Biological Assessment and Criteria: Tools 
for Water Resource Planning and Decision Making by Wayne S. Davis and Thomas P. Simon.. 

Simon, A., M. Doyle, M. Kondolf, F. D. Shields, Jr., B. Rhoads, and M. McPhillips. 2007. Critical 
evaluation of how the Rosgen classification and associated “natural channel design” methods fail 
to integrate and quantify fluvial processes and channel response. Journal of the American Water 
Resources Association 43(5):1117–1131. 

Smart, J. S. 1968. Statistical properties of stream lengths. Water Resources Research 4:1001–1014. 
SMBRP (Santa Monica Bay Restoration Project). 1994. Characterization Study of the Santa Monica Bay 

Restoration Plan. Santa Monica Bay Restoration Project, Monterey Park, CA. 
Smith, S. B., D. R. P. Reader, P. C. Baumann, S. R. Nelson, J. A. Adams, K. A. Smith, M. M. Powers, P. 

L. Hudson, A. J. Rosolofson, M. Rowan, D. Peterson, V. S. Blazer, J. T. Hickey, and K. 
Karwowski. 2003. Lake Erie Ecological Investigation; Summary of findings: Part 1; 
Sediments,Invertebrate Communities, and Fish Communities: Part 2; Indicators, Anomalies, 
Histopathology, and Ecological Risk Assessment. USGS, Mimeo. 

Smock, L. A., and C. M. MacGregor. 1988. Impact of the America chestnut blight on aquatic shredding 
macroinvertebrates. Journal of the North American Benthological Society 7:212–221. 

Sprague, L. A., D. A. Harned, D. W. Hall, L. H. Nowell, N. J. Bauch, and K. D. Richards. 2007. 
Response of stream chemistry during base flow to gradients of urbanization in selected locations 
across the conterminous United States, 2002–04: U.S. Geological Survey Scientific Investigations 
Report 2007–5083, 132 pp. 

Stein, E. D., and L. L. Tiefenthaler. 2005. Dry-weather metals and bacteria loading in an arid, urban 
watershed: Ballona Creek, California. Water, Air, Soil Pollution 164(1–4):367–382.  

Stoddard, J. L., D. P. Larsen, C. P. Hawkins, R. K. Johnson, and R. H. Norris. 2006. Setting expectations 
for the ecological condition of streams: The concept of reference condition. Ecological 
Applications 16(4):1267–1276. 

Stolzenbach, K. D., S. K. Friedlander, R. Turco, A. Winer, R. Lu, C. Xiong, J.-H. Lim, L. Sabin, K. 
Schiff, and L. Tiefenthaler. 2007. Atmospheric Deposition as a Source of Contaminants in 
Stormwater Runoff, PowerPoint presentation to Committee. 

Stone, B. 2004. Paving over paradise: How Land Use Regulations Promote Residential Imperviousness. 
Landscape and Urban Planning (69):101–113. 

Strahler, A. N. 1957. Quantitative analysis of watershed geomorphology. Transactions of the American 
Geophysical Union (38):913–920.  

Strahler, A. N. 1964. Quantitative geomorphology of drainage basins and channel networks. Pp. 4-39–4
76 in Handbook of Applied Hydrology, Ven Te Chow, ed. New York: McGraw-Hill. 

Strayer, D. L., J. A. Downing, W. R. Haag, T. L. King, J. B. Layzer, T. J. Newton, and S. Nichols.  2004. 
Changing Perspectives on Pearly Mussels, North America's Most Imperiled Animals.  BioScience 
54(5):429–439. 

Stribling, J. B., E. W. Leppo, J. D. Cummins, J. Galli, S. Meigs, L. Coffman, M. Cheng. 2001. Relating 
instream biological condition to BMPs in watershed. Pp. 287–304 in Linking Stormwater BMP 
Designs and Performance to Receiving Water Impact Mitigation, B. R. Urbonas, ed.  Proceedings 
of an Engineering Foundation Conference, Snowmass Village, CO, August 19–24, 2001. United 
Engineering Foundation, Environmental and Water Resources Institute of ASCE. 

PREPUBLICATION 


0044266



 

 
 

 

  

 

 
 

 

  

211 Effects of Urbanization on Watersheds 

Suter, G. 2006. Ecological risk assessment and ecological epidemiology for contaminated sites. Human 
and Ecological Risk Assessment 12(1):31–38. 

Suter, G. W., II. 1993. Ecological Risk Assessment. Boca Raton, FL: Lewis Publishers. 
Sutherland, R. 2000. Methods for estimating the effective impervious area of urban watersheds. Pp. 193– 

195 in The Practice of Watershed Protection, T. R. Schueler and H. K. Holland, eds. Ellicott City, 
MD: Center for Watershed Protection. 

Sweeney, B., W. Bott, T. Jackson, K. Kaplan, L. Newbold, J. Standley, L. Hession, and R. Horowitz. 
2004. Riparian deforestation, stream narrowing and loss of stream ecosystem services. 
Proceedings of the National Academy of Sciences 101:14132–14137. 

Thomson, J. D., G. Weiblen, B. A. Thomson, S. Alfaro, and P. Legendre. 1996. Untangling multiple 
factors in spatial distributions: Lilies, gophers, and rocks. Ecology 77(6):1698–1715. 

Tobiason, S. 2004. Stormwater metals removal by media filtration: Field assessment case study. 
Watershed 2004 Conference Proceedings, CD-ROM. Water Environment Federation, Alexandria, 
VA. 

Trimble, S. W. 1997. Contribution of stream channel erosion to sediment yield from an urbanizing 
watershed. Science 278:1442–1444. 

Urban, M., D. Skelly, D. Burchsted, W. Price, and S. Lowry. 2006. Stream communities across a rural-
urban landscape gradient. Diversity and Distributions 12:337–350. 

U.S. Department of Agriculture (USDA).  	2000.  Summary Report: 1997 National Resources Inventory 
(revised December 2000), Natural Resources Conservation Service, Washington, DC, and 
Statistical Laboratory, Iowa State University, Ames, Iowa, 89 pages. 

USGS (U. S. Geological Survey). 1998. A New Evaluation of the USGS Streamgaging Network: A 
Report to Congress dated November 30, 1998. Reston, VA: U.S. Geological Survey. 

USGS. 1999. Analyzing Land Use Change in Urban Environments. U.S. Department of the Interior, U.S. 
Geological Survey. USGS Fact Sheet 188-99. November. 

Vogel, R. M., J. R. Stedinger, and R. P. Hooper. 2003. Discharge indices for water quality loads. Water 
Resources Research 39(10), doi:10.1029/2002WR001872. 

Wallinder, I. O., B. Bahar, C. Leygraf, and J. Tidblad. 2007. Modelling and mapping of copper runoff for 
Europe. Journal of Environmental Monitoring 9:66–73. 

Walsh, C., K. Waller, J. Gehling, and R. MacNally. 2007. Riverine invertebrate assemblages are degraded 
more by catchment urbanization than riparian deforestation. Freshwater Biology (Early On-line 
Edition). 

Walsh, C. J., A. H. Roy, J. W. Feminella, P. D. Cottingham, P. M. Groffman, and R. P. Morgan. 2005. 
The urban stream syndrome: Current knowledge and the search for a cure. Journal of the North 
American Benthological Society 24(3):706–723. 

Walters, D. M., M. C. Freeman, D. S. Leigh, B. J. Freeman, and C. M. Pringle. 2005. Urbanization effects 
on fishes and habitat quality in a southern piedmont river basin. Pp. 69–85 in Effects of 
Urbanization on Stream Ecosystems, L. R. Brown, R. M. Hughes, R. Gray, and M. R. Meador, 
eds. American Fisheries Society, Symposium 47, Bethesda, MD. 

Wang, L., and P. Kanehl. 2003. Influences of watershed urbanization and instream habitat on 
macroinvertebrates in cold water streams. Journal of the American Water Resources Association 
39(5):1181–1196.  

Wang, L., J. Lyons, P. Rasmussen, P. Simons, T. Wiley, and P. Stewart. 2003. Watershed, reach, and 
riparian influences on stream fish assemblages in the Northern Lakes and Forest Ecoregion. 
Canadian Journal of Fisheries and Aquatic Science 60:491–505. 

Warren, M., and M. G. Pardew. 1998. Road crossings as barriers to small-stream fish movement. 
Transactions of the American Fishery Society 127:637–644. 

Waters, T. F. 1995. Sediment in Streams—Sources, Biological Effects and Control. American Fisheries 
Society Monograph 7. American Fisheries Society, Bethesda, MD. 

Webster, J. R., and D. J. D’Angelo. 1997. A regional analysis of the physical characteristics of streams. 
Journal of the North American Benthological Society 16(1):87–95. 

PREPUBLICATION 


0044267



   
 

 

 

 
 

  

 

 

212 Urban Stormwater Management in the United States 

Wells, C. 1995. Skinny streets and one-sided sidewalks: A strategy for not paving paradise. Watershed 
Protection Techniques 1(3):135–137. 

Whitlow, J. R., and K. J. Gregory. 1989. Changes in urban stream channels in Zimbabwe. Regulated 
Rivers: Research and Management 4:27–42. 

Wiebusch, B., M. Ozaki, H. Watanabe, and C. F. Seyfried. 1998. Assessment of leaching tests on 
construction material made of incinerator ash (sewage sludge): Investigations in Japan and 
Germany. Water Science and Technology 38(7):195–205.  

Willett, G. 1980. Urban erosion. In National Conference on Urban Erosion and Sediment Control; 
Institutions and Technology. EPA 905/9-80-002. EPA. 

Williams, J. E., J. E. Johnson, D. A. Hendrickson, S. Contreras-Balderas, J. D. Williams, M. Navarro 
Mendoza, D. E. McAllister, J. E. Deacon. 1989. Fishes of North America endangered, threatened, 
or of special concern: 1989. Fisheries 14:2–20. 

Winter, T. 2007. The role of groundwater in generating streamflow in headwater areas in maintaining 
baseflow. Journal of American Water Resources Association 43(1):15–25. 

Wolman, M. G., and W. P. Miller. 1960. Magnitude and frequency of forces in geomorphic processes. 
Journal of Geology 68:54–74. 

Wolman, M. G., and A. Schick. 1967. Effects of construction on fluvial sediment, urban and suburban 
areas of Maryland. Water Resources Research 3:451–464. 

Wright, T., J. Tomlinson, T. Schueler, and K. Cappiella. 2007. Direct and indirect impacts of urbanization 
on wetland quality. Wetlands and Watersheds Article 1: U.S. EPA OWOW and Center for 
Watershed Protection. Ellicott City, MD.  

Xiao, Q. F. 1998. Rainfall Interception of Urban Forest. Ph.D. Dissertation. University of California, 
Davis. 

Yee, D., and A. Franz. 2005. Castro Valley Atmospheric Deposition Monitoring. PowerPoint 
presentation, Brake Pad Partnership Stakeholder Conference. 

PREPUBLICATION 


0044268



 
 
  

 

Chapter 4 

Monitoring and Modeling 


As part of its statement of task, the committee was asked to consider several aspects of 
stormwater monitoring, including how useful the activity is, what should be monitored and when 
and where, and how benchmarks should be established.  As noted in Chapter 2, the stormwater 
monitoring requirements under the U.S. Environmental Protection Agency (EPA) stormwater 
program are variable and generally sparse, which has led to considerable skepticism about their 
usefulness. This chapter first considers the value of the data collected over the years by 
municipalities and makes suggestions for improvement.  It then does the same for industrial 
stormwater monitoring, which has lagged behind the municipal separate storm sewer system 
(MS4) program both in requirements and implementation.   

It should be noted upfront that this chapter does not discuss the fine details of MS4 and 
industrial monitoring that pertain to regulatory compliance—questions such as should the 
average end of pipe concentrations meet water quality standards, how many exceedances should 
be allowed per year, or should effluent concentrations be compared to acute or chronic criteria.  
Individual benchmarks and effluent limits for specific chemicals emanating from specific 
industries are not provided.  The current state of MS4 and industrial stormwater monitoring and 
the paucity of high quality data are such that it is premature and in many cases impossible to 
make such determinations.  Rather, the chapter suggests both how to monitor an individual 
industry and how to determine benchmarks and effluent limits for industrial categories.  It 
suggests how monitoring requirements should be tailored to accommodate the risk level of an 
individual industrial discharger.  Finally, it makes numerous technical suggestions for improving 
the monitoring of MS4s, building on the data already submitted and analyzed as part of the 
National Stormwater Quality Database.  Policy recommendations about the monitoring of both 
industries and MS4s are found in Chapter 6. 

This chapter’s emphasis on monitoring of stormwater should not be interpreted as a 
disinterest in other types of monitoring, such as biomonitoring of receiving waters, precipitation 
measurements, or determination of land cover.  Indeed, these latter activities are extremely 
important (they are introduced in the preceding chapter) and they underpin the new permitting 
program proposed in Chapter 6 (especially biological monitoring).  Stormwater management 
would benefit most substantially from a well-balanced monitoring program that encompasses 
chemical, biological, and physical parameters from outfalls to receiving waters.  Currently, 
however, decisions about stormwater management are usually made with incomplete 
information; for example, there are continued recommendations by many that street cleaning will 
solve a municipality’s problems, even when the municipality does not have any information on 
the sources of the material being removed.   

A second charge to the committee was to define the elements of a “protocol” to link 
pollutants in stormwater discharges to ambient water quality criteria.  As described in Chapter 3, 
many processes connect sources of pollution to an effect observed in a downstream receiving 
water. More and more, these processes can be represented in watershed models, which are the 
key to linking stormwater sources to effects observed in receiving waters.  The latter half of the 
chapter explores the current capability of models to make such links, including simple models, 
statistical and conceptual models, and more involved mechanistic models.  At the present time, 
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associating a single discharger with degraded in-stream conditions is generally not possible 
because of the state of both modeling and monitoring of stormwater. 

MONITORING OF MS4s 

EPA’s regulations for stormwater monitoring of MS4s is very limited, in that only the 
application requirements are stated [see 40 CFR § 122.26(d)].  The regulations require the MS4 
program to identify five to ten stormwater discharge outfalls and to collect representative 
stormwater data for conventional and priority toxic pollutants from three representative storm 
events using both grab and composite sampling methods.  Each sampled storm event must have a 
rainfall of at least 0.1 inch, must be preceded by at least 72 hours of a dry period, and the rain 
event must be within 50 percent of the average or median of the per storm volume and duration 
for the region.  While the measurement of flow is not specifically required, an MS4 must make 
estimates of the event mean concentrations (EMCs) for pollutants discharged from all outfalls to 
surface waters, and in order to determine EMCs, flow needs to be measured or calculated. 

Other than these requirements, the exact type of MS4 monitoring that is to be conducted 
during the permit term is left to the discretion of the permitting authority.  EPA has not issued 
any guidance on what would be considered an adequate MS4 monitoring program for permitting 
authorities to evaluate compliance.  Some guidance for MS4 monitoring based on desired 
management questions has been developed locally (for example, see the SCCWRP Technical 
Report No. 419, SMC 2004, Model Monitoring Program for MS4s in Southern California).  

In the absence of national guidance from EPA, the MS4 monitoring programs for Phase I 
MS4s vary widely in structure and objectives, and Phase II MS4 programs largely do not 
perform any monitoring at all.  The types of monitoring typically contained in Phase I MS4 
permits include the (1) wet weather outfall screening and monitoring to characterize stormwater 
flows, (2) dry weather outfall screening and monitoring under illicit discharge detection and 
elimination programs, (3) biological monitoring to determine storm water impacts, (4) ambient 
water quality monitoring to characterize water quality conditions, and (5) stormwater control 
measure (SCM) effectiveness monitoring.  

The Nationwide Stormwater Quality Database 

Stormwater monitoring data collected by a portion of Phase I MS4s has been evaluated 
for years by the University of Alabama and the Center for Watershed Protection and compiled in 
a database called the Nationwide Stormwater Quality Database (NSQD).  These data were 
collected in order to describe the characteristics of stormwater on a national level, to provide 
guidance for future sampling needs, and to enhance local stormwater management activities in 
areas with limited data.  The MS4 monitoring data collected over the past ten years from more 
than 200 municipalities throughout the country have great potential in characterizing the quality 
of stormwater runoff and comparing it against historical benchmarks.  Version 3 of the NSQD is 
available online at: http://unix.eng.ua.edu/~rpitt/Research/ms4/mainms4.shtml.  It contains data 
from more than 8,500 events and 100 municipalities throughout the country.  About 5,800 events 
are associated with homogeneous land uses, while the remainder are for mixed land uses. 
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215 Monitoring and Modeling 

The general approach to data collection was to contact EPA regional offices to obtain 
state contacts for the MS4 data, then the individual municipalities with Phase I permits were 
targeted for data collection. Selected outfall data from the International BMP Database were 
also included in NSQD version 3, eliminating any source area and any treated stormwater 
samples.  Some of the older National Urban Runoff Program (NURP) (EPA, 1983) data were 
also included in the NSQD, along with some data from specialized U.S. Geological Survey 
(USGS) stormwater monitoring activities in order to better represent nationwide conditions and 
additional land uses. Because there were multiple sources of information, quality assurance and 
quality control reviews were very important to verify the correctness of data added to the 
database, and to ensure that no duplicate entries were added. 

The NSQD includes sampling location information such as city, state, land use, drainage 
area, and EPA Rain Zone, as well as date, season, and rain depth.  The constituents commonly 
measured for in stormwater include total suspended solids (TSS), 5-day biological oxygen 
demand (BOD5), chemical oxygen demand (COD), total phosphorus (TP), total Kjeldahl 
nitrogen (TKN), nitrite plus nitrate (NO2+NO3), total copper (Cu), total lead (Pb), and total zinc 
(Zn). Less information is available for many other constituents (including filterable heavy 
metals and bacteria).  Figure 4-1 is a map showing the EPA Rain Zones in the United States, 
along with the locations of the communities contributing to the NSQD, version 3.  Table 4-1 
shows the number of samples for each land use and for each Rain Zone.  This table does not 
show the number of mixed land-use site samples.  Rain Zones 8 and 9 have very few samples, 
and institutional and open-space areas are poorly represented.  However, residential, commercial, 
industrial, and freeway data are plentiful, except for the few Rain Zones noted above. 

Land use has an important impact on the quality of stormwater.  For example, the 
concentrations of heavy metals are higher for industrial land-use areas due to manufacturing 
processes and other activities that generate these materials.  Fecal coliform concentrations are 
relatively high for residential and mixed residential land uses, and nitrate concentrations are 
higher for the freeway land use.  Open-space land-use areas show consistently low 
concentrations for the constituents examined.  Seasons could also be a factor in the variation of 
nutrient concentrations in stormwater due to seasonal uses of fertilizers and leaf drop occurring 
during the fall season. Most studies also report lower bacteria concentrations in the winter than 
in the summer. Lead concentrations in stormwater have also significantly decreased since the 
elimination of lead in gasoline (see Figure 2-6).  Most of the statistical tests used are multivariate 
statistical evaluations that compare different constituent concentrations with land use and 
geographical location. More detailed discussions of the earlier NSQD results are found in 
various references, including Maestre et al. (2004, 2005) and Pitt et al. (2003, 2004). 

TABLE 4-1 Number of Samples per Land Use and EPA Rain Zone 
Single land use 1 2 3 4 5 6 7 8 9 Total 
Commercial 234 484 131 66 42 37 64 0 22 1080 
Freeways 0 241 14 0 262 189 28 0 0 734 
Industrial 100 327 90 51 83 74 146 0 22 893 
Institutional 9 46 0  0  0  0  0  0 0  55  
Open Space 68 37 0 18  0  2  0  0 0  125  
Residential 294 1470 290 122 105 32 532 7 81 2933 
Total 705 2605 525 257 492 334 770 7 125 5820 
Note: there are no mixed-use sites in this table.  SOURCE: National Stormwater Quality Database. 
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FIGURE 4-1 Sampling Locations for Data Contained in the National Stormwater Quality 
Database, version 3. 

How the NSQD can be used to Calculate Representative EMC Values 

EMC values were initially used during the NURP to describe typical concentrations of 
pollutants in stormwater for different monitoring locations and land uses.  An EMC is intended 
to represent the average concentration for a single monitored event, usually based on flow-
weighted composite sampling.  It can also be calculated from discrete samples taken during an 
event if flow data are also available. Many individual subsamples should be taken throughout 
most of the event to calculate the EMC for that event.  Being an overall average value, an EMC 
does not represent possible extremes that may occur during an event. 

The NSQD includes individual EMC values from about 8,500 separate events.  
Stormwater managers typically want a representative single value for a land use for their area.  
As such, they typically evaluate a series of individual storm EMC values for conditions similar to 
those representing their site of concern.  With the NSQD in a spreadsheet form, it is relatively 
simple to extract suitable events representing the desired conditions.  However, the individual 
EMC values will likely have a large variability.  Maestre and Pitt (2006) reviewed the NSQD 
data to better explain the variability according to different site and sampling conditions (land use, 
geographical location, season, rain depth, amount of impervious area, sampling methods, 
antecedent dry period, etc.).  The most common significant factor was land use, with some 
geographical and fewer seasonal effects observed.  As with the original NURP data, EMCs in the 
NSQD are usually expressed using medians and coefficients of variation to reflect uncertainty, 
assuming lognormal distributions of the EMC values.  Figure 4-2 shows several lognormal 
probability plots for a few constituents from the NSQD.  Probability plots shown as straight lines 
indicate that the concentrations can be represented by lognormal distributions (see Box 4-1).   
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FIGURE 4-2 Lognormal probability plots of stormwater quality data for selected constituents (pooled data from NSQD version 1.1). 
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BOX 4-1 
Probability Distributions of Stormwater Data 

The coefficient of variation (COV) values for many constituents in the NSQD range from 
unusually low values of about 0.1 (for pH) to highs between 1 and 2.  One objective of a data analysis 
procedure is to categorize the data into separate stratifications, each having small variations in the 
observed concentrations.  The only stratification usually applied is for land use.  However, further 
analyses indicated many differences by geographical area and some differences by season.  When 
separated into appropriate stratifications, the COV values are reduced, ranging between about 0.5 to 1.0.  
With a reasonable confidence of 95 percent (α= 0.05) and power of 80 percent (β= 0.20), and a suitable 
allowable error goal of 25 percent, the number of samples needed to characterize these conditions would 
therefore range from about 25 to 50 (Burton and Pitt, 2002).  In a continuing monitoring program (such as 
the Phase I stormwater National Pollutant Discharge Elimination System [NPDES] permit monitoring 
effort) characterization data will improve over time as more samples are obtained, even with only a few 
samples collected each year from each site. 

Stormwater managers have generally accepted the assumption of lognormality of stormwater 
constituent concentrations between the 5th and 95th percentiles.  Based on this assumption, it is common 
to use the log-transformed EMC values to evaluate differences between land-use categories and other 
characteristics.  Statistical inference methods, such as estimation and tests of hypothesis, and analysis of 
variance, require statistical information about the distribution of the EMC values to evaluate these 
differences.  The use of the log-transformed data usually includes the location and scale parameter, but a 
lower-bound parameter is usually neglected. 

Maestre et al. (2005) conducted statistical tests using NSQD data to evaluate the lognormality 
assumptions of selected common constituents.  It was found in almost all cases that the log-transformed 
data followed a straight line between the 5th and 95th percentile, as illustrated in Figure 4-3 for total 
dissolved solids (TDS) in residential areas.  
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FIGURE 4-3 Probability plot of total dissolved solids in residential land uses (NSQD version 1.1 data). 
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BOX 4-1 Continued 

For many statistical tests focusing on the central tendency (such as for determining the 
concentrations that are to be used for mass balance calculations), this may be a suitable fit.  As an 
example, the model WinSLAMM (Pitt, 1986; Pitt and Voorhees, 1995) uses a Monte Carlo component to 
describe the likely variability of stormwater source flow pollutant concentrations using either lognormal or 
normal probability distributions for each constituent.  However, if the most extreme values are of 
importance, such as when dealing with the influence of many non-detectable values on the predicted 
concentrations, or determining the frequency of observations exceeding a numerical standard, a better 
description of the extreme values may be important.  

The NSQD contains many factors for each sampled event that likely affect the observed 
concentrations.  These include such factors as seasons, geographical zones, and rain intensities.  These 
factors may affect the shape of the probability distribution.  The only way to evaluate the required number 
of samples in each category is by using the power of the test, where power is the probability that the test 
statistic will lead to a rejection of the null hypothesis (Gibbons and Chakraborti, 2003). 

In the NSQD, most of the data were from residential land uses.  The Kolmogorov-Smirnov test 
was used to indicate if the cumulative empirical probability distribution of the residential stormwater 
constituents can be adequately represented with a lognormal distribution.  The number of collected 
samples was sufficient to detect if the empirical distribution was located inside an interval of width 0.1 
above and below the estimated cumulative probability distribution.  If the interval was reduced to 0.05, the 
power varies between 40 and 65 percent.  Another factor that must be considered is the importance of 
relatively small errors in the selected distribution and the problems of false-negative determinations.  It 
may not be practical to collect as many data observations as needed when the distributions are close.  
Therefore, it is important to understand what types of further statistical and analysis problems may be 
caused by having fewer samples than optimal.  For example, Figure 4-4 (total phosphorus in residential 
areas) shows that most of the data fall along the straight line (indicating a lognormal fit), with fewer than 
10 observations (out of 933) in the tails being outside of the obvious path of the line, or a false-negative 
rate of about 0.01 (1 percent). 

FIGURE 4-4 Normality test for total phosphorus in residential land uses using the NSQD. 
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BOX 4-1 Continued 

Further analyses to compare the constituent concentration distributions to other common 
probability distributions (normal, lognormal, gamma, and exponential) were also conducted for all land 
uses by Maestre et al. (2004).  Most of the stormwater constituents can be assumed to follow a lognormal 
distribution with little error.  The use of a third parameter in the estimated lognormal distribution may be 
needed, depending on the number of samples.  When the number of samples is large per category 
(approximately more than 400 samples) the maximum likelihood and the two-parameter lognormal 
distribution better fit the empirical distribution.  For large sample sizes, the L-moments method usually 
unacceptably truncates the distribution in the lower tail.  However, when the sample size is more 
moderate per category (approximately between 100 and 400 samples), the three-parameter lognormal 
method, estimated by L-moments, better fits the empirical distribution.  When the sample size is small 
(less than 100 samples, as is common for most stormwater programs), the use of the third parameter 
does not improve the fit with the empirical distribution and the common two-parameter lognormal 
distribution produces a better fit than the other two methods.  The use of the lognormal distribution also 
has an advantage over the other distribution types because it can be easily transformed to a normal 
distribution and the data can then be correctly examined using a wide variety of statistical tests.  

Fitting a known distribution is important as it helps indicate the proper statistical tests 
that may be conducted.  Using the median EMC value in load calculations, without considering 
the data variability, will result in smaller mass loads compared to actual monitored conditions.  
This is due to the medians underrepresenting the larger concentrations that are expected to occur.  
The use of average EMC values will represent the larger values better, although they will still 
not represent the variability likely to exist.  If all of the variability cannot be further explained 
adequately (such as being affected by rain depth), which would be highly unlikely, then a set of 
random calculations (such as that obtained using Monte Carlo procedures) reflecting the 
described probability distribution of the constituents would be the best method to use when 
calculating loads. 

Municipal Monitoring Issues 

As described in Chapter 2, typical MS4 monitoring requirements involve sampling during 
several events per year at the most common land uses in the area.  Obviously, a few samples will 
not result in very useful data due to the variability of stormwater characteristics.  However, 
during the period of a five-year permit with three samples per year, about 15 events would be 
sampled for each land use.  While still insufficient for many analyses, this number of data points 
likely allows the confidence limits to be reasonably calculated for the average conditions.  When 
many sites of the same land use are monitored for a region, substantial data may be collected 
during a permit cycle.  This was the premise of the NSQD where MS4 data were collected for 
many locations throughout the country.  These data were evaluated and various findings made.  
The following comments are partially based on these analyses, along with additional data 
sources. 
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Sampling Technique and Compositing 

There are a variety of methods for collecting and compositing stormwater samples that 
can result in different values for the EMC.  The first distinction is the mode of sample collection, 
either as grab samples or automatic sampling.  Obviously, grab sampling is limited by the speed 
and accuracy of the individuals doing the sampling, and it is personnel intensive.  It is for this 
reason that about 80 percent of the NSQD samples are collected using automatic samplers.  
Manual sampling has been observed to result in slightly lower TSS concentrations compared to 
automatic sampling procedures.  This may occur, for example, if the manual sampling team 
arrives after the start of runoff and therefore misses an elevated first flush (if it exists for the 
site), resulting in reduced EMCs. 

A second important concept is how and whether the samples are combined following 
collection. With time-based discrete sampling, samplers (people or machines) are programmed 
to take an aliquot after a set period of time (usually in the range of every 15 minutes) and each 
aliquot is put into a separate bottle (usually 1 liter).  Each bottle is processed separately, so this 
method can have high laboratory costs.  This is the only method, however, that will characterize 
the changes in pollutant concentrations during the event.  Time-based composite sampling refers 
to samplers being programmed to take an aliquot after a set period of time (as short as every 3 
minutes), but then the aliquots are combined into one container prior to analysis (compositing).  
All parts of the event receive equal weight with this method, but the large number of aliquots can 
produce a reasonably accurate composite concentration.  Finally, flow-weighted composite 
sampling refers to samplers being programmed to collect an aliquot (usually 1 liter) for a set 
volume of discharge.  Thus, more samples are collected during the peak of the hydrograph than 
toward the trailing edge of the hydrograph.  All of the aliquots are composited into one container, 
so the concentration for the event is weighted by flow. 

Most communities calculate their EMC values using flow-weighted composite sample 
analyses for more accurate mass discharge estimates compared to time-based compositing.  This 
is especially important for areas with a first flush of very short duration, because time
composited samples may overly emphasize these higher flows.  An automatic sampler with flow-
weighted samples, in conjunction with a bed-load sampler, is likely the most accurate sampling 
method, but only if the sampler can obtain a representative sample at the location (such as 
sampling at a cascading location, or using an automated depth-integrated sampler) (Clark et al., 
2008). 

Time- and flow-weighted composite options have been evaluated in residential, 
commercial, and industrial land uses in EPA Rain Zone 2 and in industrial land uses in EPA Rain 
Zone 3 for the NSQD data.  No significant differences were observed for BOD5 concentrations 
using either of the compositing schemes for any of the four categories.  TSS and total lead 
median concentrations in EPA Rain Zone 2 were two to five times higher in concentration when 
time-based compositing was used instead of flow-based compositing.  Nutrients in EPA Rain 
Zone 2 collected in residential, commercial, and industrial areas showed no significant 
differences using either compositing method.  The only exceptions were for ammonia in 
residential and commercial land-use areas and total phosphorus in residential areas where time-
based composite samples had higher concentrations.  Metals were higher when time-based 
compositing was used in residential and commercial land-use areas.  No differences were 
observed in industrial land-use areas, except for lead.  Again, in most cases, mass discharges are 
of the most importance in order to show compliance with TMDL requirements.  Flow-weighted 
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222 Urban Stormwater Management in the United States 

sampling is the most accurate method to obtain these values (assuming sufficient numbers of 
subsamples are obtained).  However, if receiving water effects are associated with short-duration 
high concentrations, then discrete samples need to be collected and analyzed, with no 
compositing of the samples during the event.  Of course, this is vastly more costly and fewer 
events are usually monitored if discrete sampling is conducted. 

Numbers of Data Observations Needed 

The biggest issue associated with most monitoring programs is the number of data points 
needed. In many cases, insufficient data are collected to address the objectives of the monitoring 
program with a reasonable amount of confidence and power.  Burton and Pitt (2002) present 
much guidance in determining the amount of data that should be collected. A basic equation that 
can be used to estimate the number of samples to characterize a set of conditions is as follows: 

n = [COV(Z1-α + Z1-β)/(error)]2 

where: 
n = number of samples needed. 

α = false-positive rate (1–α is the degree of confidence; a value of α of 0.05 is 
usually considered statistically significant, corresponding to a 1–α degree of 
confidence of 0.95, or 95%). 

β = false-negative rate (1–β is the power; if used, a value of β of 0.2 is common, 
but it is frequently and improperly ignored, corresponding to a β of 0.5). 

Z1–α = Z score (associated with area under a normal curve) corresponding to 1–α; 
if α is 0.05 (95% degree of confidence), then the corresponding Z1–α score is 
1.645 (from standard statistical tables). 

Z1–β = Z score corresponding to 1–β value; if β is 0.2 (power of 80%), then the 
corresponding Z1–β score is 0.85 (from standard statistical tables); however, if 
power is ignored and β is 0.5, then the corresponding Z1–β score is 0. 

error = allowable error, as a fraction of the true value of the mean. 

COV = coefficient of variation (sometimes noted as CV), the standard deviation  
divided by the mean (dataset assumed to be normally distributed). 

Figures 4-5 and 4-6 can be used to estimate the sampling effort, based on the expected 
variability of the constituent being monitored, the allowable error in the calculated mean value, 
and the associated confidence and power.  Figure 4-5 can be used for a single sampling point that 
is being monitored for basic characterization information, while Figure 4-6 is used for paired 
sampling when two locations are being compared.  Confidence and power are needed to control 
the likelihood of false negatives and false positives.  The sample needs increase dramatically as 
the difference between datasets becomes small when comparing two conditions with a paired  
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FIGURE 4-5 Number of samples to characterize median (power of 80% and confidence 
of 95%). SOURCE: Reprinted, with permission from, Burton and Pitt (2002). Copyright 
2002 by CRC Press. 

FIGURE 4-6 Number of paired samples needed to distinguish between two sets of 
observations (power 80% and confidence of 95%).  SOURCE: Reprinted, with 
permission from, Burton and Pitt (2002). Copyright 2002 by CRC Press. 
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Urban Stormwater Management in the United States 

analysis, as shown in Figure 4-6 (above and below an outfall, influent vs. effluent, etc.).  
Typically, being able to detect a difference of at least about 25 percent (requiring about 50 
sample pairs with typical sample variabilities) is a reasonable objective for most stormwater 
projects. This is especially important when monitoring programs attempt to distinguish test and 
control conditions associated with SCMs.  It is easy to confirm significant differences between 
influent and effluent conditions at wet detention ponds, as they have relatively high removal 
rates. Less effective controls are much more difficult to verify, as the sampling program 
requirements become very expensive. 

First-Flush Effects 

First flush refers to an assumed elevated load of pollutants discharged in the beginning of 
a runoff event. The first-flush effect has been observed more often in small catchments than in 
large catchments (Thompson et al., 1995, cited by WEF and ASCE, 1998).  Indeed, in large 
catchments (>162 ha, 400 acres), the highest concentrations are usually observed at the times of 
flow peak (Brown et al., 1995; Soeur et al., 1995).  Adams and Papa (2000) and Deletic (1998) 
both concluded that the presence of a first flush depends on numerous site and rainfall 
characteristics. 

Figure 4-7 is a plot of monitoring data from the Villanova first-flush study (Batroney, 
2008) showing the flows, rainfall, TSS concentration, TDS concentration, and TDS and TSS 
event mean concentrations for the inflow to an infiltration trench.  Because of the first-flush  
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FIGURE 4-7 Villanova first-flush study showing pollutant concentration as a function of inflow rainfall volume.  This 
study collected runoff leaving the top floor of a parking garage.  Samples were taken of the runoff in one-quarter-inch 
increments, up to an inch of rain, and then every inch thereafter.  The plot of TSS concentration versus rainfall 
increment shows a strong first flush for this storm, while the TDS concentration does not.  SOURCE: Reprinted, with 
permission, Batroney (2008). Copyright 2008 by T. Thomas Batroney. 
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225 Monitoring and Modeling 

effect, a grab sample early in the storm would have over-predicted the TSS event mean 
concentration of the site, and a later sample would have under-predicted this same value, 
although for TDS the results would have been similar. 

Figure 4-8 shows data for a short-duration, high-intensity rain in Tuscaloosa, Alabama, 
that had rain intensities as great a 6 inches per hour for a 10-minute period.  The drainage area 
was a 0.4-ha paved parking lot with some landscaping along the edges.  The turbidity plot shows 
a strong first flush for this event, and the particle size distributions indicate larger particles at the 
beginning of the event, then becoming smaller as the event progresses, and then larger near the 
end. Most of the other pollutants analyzed had similar first-flush patterns like the turbidity, with 
the notable exception of bacteria. Both E. coli and enterococci concentrations started off 
moderately low, but then increased substantially near the end of the rain.  Several rains have 
been monitored at this site so far, and most show a similar pattern with decreasing turbidity and 
increasing bacteria as the rain continues.   

FIGURE 4-8 Pollutant variations during rain period (0.4-ha drainage area, mostly paved parking 
with small fringe turf area, Tuscaloosa, Alabama).  SOURCE: Robert Pitt. 
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226 Urban Stormwater Management in the United States 

 Sample collection conducted for some of the NPDES MS4 Phase I permits required both 
a grab and a composite sample for each event.  A grab sample was to be taken during the first 30 
minutes of discharge to capture the first flush, and a flow-weighted composite sample was to be 
taken for the entire time of discharge (every 15 to 20 minutes for at least three hours or until the 
event ended). Maestre et al. (2004) examined about 400 paired sets of 30-minute and 3-hour 
samples from the NSQD, as shown in Table 4-2.  Generally, a statistically significant first flush 
is associated with a median concentration ratio of about 1.4 or greater (the exceptions are where 
the number of samples in a specific category is much smaller).  The largest ratios observed were 
about 2.5, indicating that for these conditions the first 30-minute flush sample concentrations are 
about 2.5 times greater than the composite sample concentrations.  More of the larger ratios are 
found for the commercial and institutional land-use categories, where larger paved areas are 
likely to be found.  The smallest ratios are associated with the residential, industrial, and open-
space land uses—locations where there may be larger areas of unpaved surfaces. 

TABLE 4-2 Significant First Flush Ratios (First Flush to Composite Median Concentration) 
Parameter Commercial Industrial Institutional 

n sc R ratio n sc R ratio n sc R ratio 
Turbidity, NTU 11 11 = 1.32 X X 
COD, mg/L 91 91 ≠ 2.29 84 84 ≠ 1.43 18 18 ≠ 2.73 
TSS, mg/L 90 90 ≠ 1.85 83 83 = 0.97 18 18 ≠ 2.12 
Fecal coliform, col/100mL 12 12 = 0.87 X X 
TKN, mg/L 93 86 ≠ 1.71 77 76 ≠ 1.35 X 
Phosphorus total, mg/L 89 77 ≠ 1.44 84 71 = 1.42 17 17 = 1.24 
Copper, total, µg/L 92 82 ≠ 1.62 84 76 ≠ 1.24 18 7 = 0.94 
Lead, total, µg/L 89 83 ≠ 1.65 84 71 ≠ 1.41 18 13 ≠ 2.28 
Zinc, total, µg/L 90 90 ≠ 1.93 83 83 ≠ 1.54 18 18 ≠ 2.48 

Parameter Open Space Residential All Combined 
n sc R ratio n sc R ratio n sc R ratio 

Turbidity, NTU X 12 12 = 1.24 26 26 = 1.26 
COD, mg/L 28 28 = 0.67 140 140 ≠ 1.63 363 363 ≠ 1.71 
TSS, mg/L 32 32 = 0.95 144 144 ≠ 1.84 372 372 ≠ 1.60 
Fecal coliform, col/100mL X 10 9 = 0.98 22 21 = 1.21 
TKN, mg/L 32 14 = 1.28 131 123 ≠ 1.65 335 301 ≠ 1.60 
Phosphorus, total, mg/L 32 20 = 1.05 140 128 ≠ 1.46 363 313 ≠ 1.45 
Copper, total, µg/L 30 22 = 0.78 144 108 ≠ 1.33 368 295 ≠ 1.33 
Lead, total, µg/L 31 16 = 0.90 140 93 ≠ 1.48 364 278 ≠ 1.50 
Zinc, total, µg/L 21 21 = 1.25 136 136 ≠ 1.58 350 350 ≠ 1.59 

Note: n, number of total possible events; sc, number of selected events with detected values; R, result; X, not enough 

data; =, not enough evidence to conclude that median values are different; ≠, median values are different. “Ratio” is 

the ratio of the first flush to the full-period sample concentrations. 

SOURCE: NSQD, as reported by Maestre et al. (2004). 


PREPUBLICATION 


0044282



   

 
 

 

 

 
 
 

 

 

227 Monitoring and Modeling 

The data in Table 4-2 were from North Carolina (76.2 percent), Alabama (3.1 percent), 
Kentucky (13.9 percent), and Kansas (6.7 percent) because most other states’ stormwater permits 
did not require this sampling strategy.  The NSQD investigation of first-flush conditions for 
these data locations indicated that a first-flush effect was not present for all the land-use 
categories and certainly not for all constituents.  Commercial and residential areas were more 
likely to show this phenomenon, especially if the peak rainfall occurred near the beginning of the 
event. It is expected that this effect will more likely occur in a watershed with a high level of 
imperviousness, but even so, the data indicated first flushes for less than 50 percent of the 
samples for the most impervious areas.  This reduced frequency of observed first flushes in areas 
most likely to have first flushes is probably associated with the varying rain conditions during 
the different events, including composite samples that did not represent the complete runoff 
duration. 

Groups of constituents showed different behaviors for different land uses.  All the heavy 
metals evaluated showed higher concentrations at the beginning of the event in the commercial 
land-use category. Similarly, all the nutrients showed higher initial concentrations in residential 
land-use areas, except for total nitrogen and orthophosphorus.  This phenomenon was not found 
in the bacterial analyses. None of the land uses showed a higher population of bacteria at the 
beginning of the event.   

The general conclusion from these data is that, in areas having low and generally even-
intensity rains, first-flush observations are more common, especially in small and mostly paved 
areas. As an area increases in size, multiple routing pathways tend to blend the water, and runoff 
from the more distant locations reaches the outfall later in the event.  SCMs located at outfalls in 
areas having low levels of impervious cover should be selected and sized to treat the complete 
event, if possible.  Preferential treatment of first flushes may only be justified for small 
impervious areas, but even then, care needs to be taken to prevent undersizing and missing 
substantial fractions of the event. 

Seasonal first flushes refer to larger portions of the annual runoff and pollutant discharges 
occurring during a short rain season.  Seasonal first flushes may be observed in more arid 
locations where seasonal rainfalls are predominant.  As an example, central and southern 
California can have dry conditions for extended periods, with the initial rains of the season 
occurring in the late fall. These rains can be quite large and, since they occur after prolonged dry 
periods, may carry substantial portions of the annual stormwater pollutant load.  This is 
especially pronounced if later winter rains are more mild in intensity and frequent.  For these 
areas, certain types of seasonally applied SCMs may be effective.  As an example, extensive 
street, channel, and inlet cleaning in the late summer and early fall could be used to remove large 
quantities of debris and leaves from the streets before the first heavy rains occur.  Other seasonal 
maintenance operations benefiting stormwater quality should also be scheduled before these 
initial rains. 

Rain Depth Effects 

An issue related to first flushes pertains to the effects of rain depth on stormwater quality.  
The NSQD contains much rainfall data along with runoff data for most areas of the country.  
Figure 4-9 contains scatter plots showing concentrations plotted against rain depth for some 
NSQD data. Although many might assume a correlation between concentrations and rain depth,  
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228 Urban Stormwater Management in the United States 

FIGURE 4-9 Examples of scatter plots by precipitation depth.  SOURCE: NSQD. 

in fact there are no obvious trends of concentration associated with rain depth.  Rainfall energy 
determines erosion and wash-off of particulates, but sufficient runoff volume is needed to carry 
the particulate pollutants to the outfalls.  Different travel times from different locations in the 
drainage areas results in these materials arriving at different times, plus periods of high rainfall 
intensity (that increase pollutant wash-off and movement) occur randomly throughout the storm. 
The resulting outfall stormwater concentration patterns for a large area having various surfaces is 
therefore complex and rain depth is just one of the factors involved.   

Reported Monitoring Problems 

A number of monitoring problems were described in the local Phase I community MS4 
annual monitoring reports that were summarized as part of assembling the NSQD.  About 58 
percent of the communities described monitoring problems.  Problems were mostly associated 
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229 Monitoring and Modeling 

with obtaining reliable data for the targeted events.  These problems increased costs because 
equipment failures had to be corrected and sampling excursions had to be rescheduled.  One of 
the basic sampling requirements was to collect three samples every year for each of the land-use 
stations. These samples were to be collected at least one month apart during storm events having 
at least 0.1-inch rains, and with at least 72 hours from the previous 0.1-inch storm event.  It was 
also required (when feasible) that the variance in the duration of the event and the total rainfall 
not exceed the median rainfall for the area.  About 47 percent of the communities reported 
problems meeting these requirements.  In many areas of the country, it was difficult to have three 
storm events per year with these characteristics.  Furthermore, the complete range of site 
conditions needs to be represented in the data-collection effort; focusing only on a narrow range 
of conditions limits the representativeness of the data. 

The second most frequent problem, reported by 26 percent of the communities, 
concerned backwater tidal influences during sampling, or that the outfall became submerged 
during the event. In other cases, it was observed that there was flow under the pipe (flowing 
outside of the pipe, in the backfill material, likely groundwater), or sometimes there was no flow 
at all. These circumstances all caused contamination of the collected samples, which had to be 
discarded, and prevented accurate flow monitoring.  Greater care is obviously needed when 
locating sampling locations to eliminate these problems. 

About 12 percent of the communities described errors related to malfunctions of the 
sampling equipment.  When reported, the equipment failures were due to incompatibility 
between the software and the equipment, clogging of the rain gauges, and obstruction in the 
sampling or bubbler lines.  Memory losses in the equipment recording data were also 
periodically reported. Other reported problems were associated with lighting, false starts of the 
automatic sampler before the runoff started, and operator error due to misinterpretation of the 
equipment configuration manual. 

The reported problems suggest that the following changes should be made.  First, the rain 
gauges need to be placed close to the monitored watersheds.  Large watersheds cannot be 
represented with a single rain gauge at the monitoring station.  In all cases, a standard rain gauge 
needs to supplement a tipping bucket rain gauge, and at least three rain gauges should be used in 
the research watersheds. Second, flow-monitoring instrumentation also needs to be used at all 
water quality monitoring stations.  The lack of flow data greatly hinders the value of the 
chemical data.  Third, monitoring needs to cover the complete storm duration.  Automatic 
samplers need to be properly programmed and maintained to handle very short to very long 
events. It is unlikely that manual samplers were able to initiate sampling near the beginning of 
the events, unless they were deployed in anticipation of an event later in the day.  A more cost-
effective and reliable option would be to have semi-permanent monitoring stations at the various 
locations with sampling equipment installed in anticipation of a monitored event.  Most 
monitoring agencies operated three to five land-use stations at one time.  This number of 
samplers, and flow equipment, could have been deployed in anticipation of an acceptable event 
and would not need to be continuously installed in the field at all sampling locations. 

Non-Detected Analyses 

Left-censored data involve observations that are reported as below the limits of detection, 
whereas right-censored data involve above-range observations.  Unfortunately, many important 
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230 Urban Stormwater Management in the United States 

stormwater measurements (such as for filtered heavy metals) have large fractions of undetected 
values. These incomplete data greatly hinder many statistical tests.  To estimate the problems 
associated with censored values, it is important to identify the probability distributions of the 
data in the dataset and the level of censoring.  As discussed previously, most of the constituents 
in the NSQD follow a lognormal distribution.  When the frequencies of the censored 
observations were lower than 5 percent, the means, standard deviations, and COVs were almost 
identical to the values obtained when the censored observations were replaced by half of the 
detection limit.  As the percentage of nondetected values increases, replacing the censored 
observation by half of the detection limit instead of estimating them using Cohen’s maximum 
likelihood method produced lower means and larger standard deviations.  Replacing the censored 
observations by half of the detection limit is not recommended for levels of censoring larger than 
15 percent.  Because the Cohen method uses the detected observations to estimate the 
nondetected values, it is not very accurate, and therefore not recommended, when the percentage 
of censored observations is larger than 40 percent (Burton and Pitt, 2002).  In this case, 
summaries should only be presented for the detected observations, with clear notations stating 
the level of nondetected observations. 

The best method to eliminate problems associated with left-censored data is to use an 
appropriate analytical method. By keeping the nondetectable level below 5 percent, there are 
many fewer statistical analysis problems and the value of the datasets can be fully realized.  
Table 4-3 summarizes the recommended minimum detection limits for various stormwater 
constituents to obtain manageable nondetection frequencies (< 5 percent), based on the NSQD 
data observations. Some of the open-space stormwater measurements (lead, and oil and grease, 
for example) would likely have greater than 5 percent nondetections, even with the detection 
limits shown.  The detection limits for filtered heavy metals should also be substantially less than 
shown on this table. 

TABLE 4-3 Suggested Analytical Detection Limits for Stormwater Monitoring Programs to 
Obtain Less Than 5 Percent Nondetections 
Parameter Residential, Commercial, Industrial, Freeway Open Space 
Conductivity 20 µS/cm 20 µS/cm 
Hardness 10 mg/L 10 mg/L 
Oil and grease 0.5 mg/L 0.5 mg/L 
TDS 10 mg/L 10 mg/L 
TSS 5 mg/L 1 mg/L 
BOD5 2 mg/L 1 mg/L 
COD 10 mg/L 5 mg/L 
Ammonia 0.05 mg/L 0.01 mg/L 
NO2 + NO3 0.1 mg/L 0.05 mg/L 
TKN 0.2 mg/L 0.2 mg/L 
Dissolved P 0.02 mg/L 0.01 mg/L 
Total P 0.05 mg/L 0.02 mg/L 
Total Cu 2 µg/L 2 µg/L 
Total Pb 3 µg/L (residential 1 µg/L) 1 µg/L 
Total Ni 2 µg/L 1 µg/L 
Total Zn 20 µg/L (residential 10 µg/L) 5 µg/L 

SOURCE: Maestre and Pitt (2005). 
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231 Monitoring and Modeling 

Seasonal Effects 

Another factor that some believe may affect stormwater quality is the season when the 
sample was obtained.  If the few samples collected for a single site were all collected in the same 
season, the results may not be representative of the whole year.  The NPDES sampling protocols 
were designed to minimize this effect by requiring the three samples per year to be separated by 
at least one month. The few samples still could be collected within a single season, but not 
within the same week.  Seasonal variations for residential fecal coliform data are shown in 
Figure 4-10 for NSQD data for all residential areas.  These data were the only significant 
differences in concentration by season for any constituent measured.  The bacteria levels are 
lowest during the winter season and highest during the summer and fall (a similar conclusion 
was obtained during the NURP data evaluations). 

FIGURE 4-10 Fecal coliform concentrations in stormwater by season.  SOURCE: NSQD. 

Recommendations for MS4 Monitoring Activities 

The NSQD is an important tool for the analysis of stormwater discharges at outfalls.  
About a fourth of the total existing information from the NPDES Phase I program is included in 
the database. Most of the statistical analyses in this research were performed for residential, 
commercial, and industrial land uses in EPA Rain Zone 2 (the area of emphasis according to the 
terms of the EPA-funded research).  Many more data are available from other stormwater permit 
holders that are not included in this database.  Acquiring these additional data for inclusion in the 
NSQD is a recommended and cost-effective activity and should be accomplished as additional 
data are also being obtained from ongoing monitoring projects. 

The use of automatic samplers, coupled with bed-load samplers, is preferred over manual 
sampling procedures.  In addition, flow monitoring and on-site rainfall monitoring need to be 
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232 Urban Stormwater Management in the United States 

included as part of all stormwater characterization monitoring.  The additional information 
associated with flow and rainfall data will greatly enhance the usefulness of the much more 
expensive water quality monitoring.  Flow monitoring must also be correctly conducted, with 
adequate verification and correct base-flow subtraction methods applied.  A related issue 
frequently mentioned by the monitoring agencies is the lack of on-site precipitation information 
for many of the sites.  Using regional rainfall data from locations distant from the monitoring 
location is likely to be a major source of error when rainfall factors are being investigated. 

Many of the stormwater permits only required monitoring during the first three hours of 
the rain event. This may have influenced the EMCs if the rain event continued much beyond this 
time.  Flow-weighted composite monitoring should continue for the complete rain duration.  
Monitoring only three events per year from each monitoring location requires many years before 
statistically adequate numbers of observations are obtained.  In addition, it is much more difficult 
to ensure that such a small fraction of the total number of annual events is representative.  Also, 
there is minimal value in obtaining continued data from an area after sufficient information is 
obtained. It is recommended that a more concentrated monitoring program be conducted for a 
two- or three-year period, with a total of about 30 events monitored for each site, covering a 
wide range of rain conditions. Periodic checks can be made in future years, such as repeating 
concentrated monitoring every 10 years or so (and for only 15 events during the follow-up 
surveys). 

Finally, better watershed area descriptions, especially accurate drainage-area 
delineations, are needed for all monitored sites.  While the data contained in the NSQD are 
extremely useful, future monitoring information obtained as part of the stormwater permit 
program would be greatly enhanced with these additional considerations. 

MONITORING OF INDUSTRIES INCLUDING CONSTRUCTION 

The various industrial stormwater monitoring requirements of the EPA Stormwater 
Program have come under considerable scrutiny since the program’s inception.  Input to the 
committee at its first meeting conveyed the strong sense that monitoring as it is being done is 
nearly useless, is burdensome, and produces data that are not being used.  The requirements 
consist of the following. All industrial sectors covered under the Multi-Sector General Permit 
(MSGP) must conduct visual monitoring four times a year.  This visual monitoring is performed 
by collecting a grab sample within the first hour of stormwater discharge and observing its 
characteristics qualitatively (except for construction activities—see below).  A subset of MSGP 
industries are required to perform analytical monitoring for benchmark pollutant parameters (see 
Table 2-5) four times in year 2 of permit coverage and again in year 4 if benchmarks are 
exceeded in year 2. A benchmark sample is collected as a grab sample within the first hour of 
stormwater discharge after a rainfall event of 0.1 inch or greater and with an interceding dry 
period of at least 72 hours. An even smaller subset of MSGP industries that are subject to 
numerical effluent guidelines under 40 C.F.R. must, in addition, collect grab samples of their 
stormwater discharge after every discharge event and analyze it for specific pollutant parameters 
as specified in the effluent guidelines (see Table 2-6).  There is no monitoring requirement for 
stormwater discharges from construction activity in the Construction General Permit.  There is 
only an elective requirement that the construction site be visually inspected within 24 hours after 
the end of a storm event that is 0.5 inch or greater, if inspections are not performed weekly. 
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233 Monitoring and Modeling 

EPA selected the benchmark analytical parameters for industry subsectors to monitor 
using data submitted by industrial groups in 1993 as part of their group applications.  The 
industrial groups were required to sample a minimum of 10 percent of facilities within an 
industry group for pH, TSS, BOD5, oil and grease, COD, TKN, nitrate plus nitrite nitrogen, and 
total phosphorous. Each sampling facility within a group collected a minimum of one grab 
sample within the first 30 minutes of discharge and one flow-weighted composite sample.  Other 
nonconventional pollutants such as fecal coliform bacteria, iron, and cobalt were analyzed only if 
the industry group expected it to be present. Similarly, toxic pollutants such as lead, copper, and 
zinc were not sampled but rather self-identified only if expected to be present in the stormwater 
discharge.  As a result of the self-directed nature of these exercises, the data submitted with the 
group applications were often incomplete, inconsistent, and not representative of the potential 
risk posed by the stormwater discharge to human health and aquatic life.  EPA has not conducted 
or funded independent investigations and has relied solely on the data submitted by industry 
groups to determine which pollutant parameters are appropriate for the analytical monitoring of 
an industry subsector. Thus, there are glaring deficiencies; for example, the only benchmark 
parameter for asphalt paving and roofing materials is TSS, even though current science shows 
that the most harmful pollutants in stormwater discharges from the asphalt manufacturing 
industry are polycyclic aromatic hydrocarbons (compare Table 2-5 with Mahler et al., 2005). 

Aside from the suitability of benchmark parameters is the fact the too few samples are 
collected to sufficiently characterize the variability of pollutant concentrations associated with 
industrial facilities within a sector.  This is discussed in detail in Box 4-2, which describes one of 
the few efforts to collect and analyze data from the benchmark monitoring of industries done in 
Southern California. EPA has not requested a nationwide effort to compile these data, as was 
done for the MS4 program, although this could potentially lead to average effluent 
concentrations by industrial sector that could be used for a variety of purposes, including more 
considerate regulations. Finally, the compliance monitoring that is presently being conducted 
under the MSGP is of limited usefulness because it is being done to comply with effluent 
guidelines that have not been updated to reflect the best available technology relevant to 
pollutants of most concern.  All of these factors have led to an industrial stormwater monitoring 
program that is not very useful for the purposes of reducing stormwater pollution from industries 
or informing operators on which harmful pollutants to expect from their sites. 

Industrial-Area Monitoring Issues 

Monitoring at industrial sites has some unique issues that must be overcome.  The most 
important aspect for any monitoring program is understanding and specifying the objectives of 
the monitoring program and developing and following a detained experimental design to allow 
these objectives to be met.  The following discussion is organized around the reasons why 
monitoring at industrial sites may be conducted. 

Regional Monitoring of Many Facilities 

An important monitoring objective would be regional monitoring to calibrate and verify 
stormwater quality models, to randomly verify compliance at facilities not normally requiring  
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234 Urban Stormwater Management in the United States 

BOX 4-2 
The Plight of Industrial Stormwater Data 

Unlike the data collected by municipalities and stored in the NSQD, the benchmark monitoring 
data collected by permitted industries are not compiled or analyzed on a national basis.  However, there 
has been at least one attempt to compile these data on a more local basis.  California required that 
industrial facilities submit their benchmark monitoring data over a nine-year period, and it was 
subsequently analyzed by Michael Stenstrom and colleagues at UCLA (Stenstrom and Lee, 2005; Lee et 
al., 2007). The collected data were for such parameters as pH, turbidity, specific conductance, oil and 
grease (or total organic carbon), and several metals.  There are more than 6,000 industries covered 
under the California general permit, each of which was to have collected two grab samples per year for a 
limited number of parameters.  Whether these data were collected each year and for each industry was 
highly variable. 

The analysis of the data from Los Angeles and Ventura counties revealed that stormwater 
monitoring data are not similar to the types of data that the environmental engineering field is used to 
collecting, in particular wastewater data.  Indeed, as shown in Figure 4-11, stormwater data are many 
orders of magnitude more variable than drinking water and wastewater data.  The coefficients of variation 
for municipal and industrial stormwater were almost two orders of magnitude higher than for drinking 
water and wastewater, with the industrial stormwater data being particularly variable.  This variability 
comes from various sources, including intrinsic variability given the episodic nature of storm events, 
analytical methods that are more variable when applied to stormwater, and sampling technique problems 
and error. 

FIGURE 4-11  A comparison of data from four sources: wastewater influent, drinking water plant effluent, 
municipal stormwater, and industrial stormwater.  SOURCE: Reprinted, with permission from Stenstrom 
(2007). Copyright 2007 by Michael K. Stenstrom. 

This enormous variability means that it is extremely difficult to make meaningful statements.  For 
example, it was impossible, using different analyses, to correlate certain chemical pollutants with certain 
industries.  Furthermore, although the data revealed that there are exceedances of benchmark values for 
certain parameters (Al, Cu, Fe, Pb, and Zn in particular), the data are not of sufficient quantity or quality to 
identify problem polluters.  Finally, there were also large numbers of outliers (that is, samples whose 
concentrations were well above the 75th percentile range). 
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235 Monitoring and Modeling 

BOX 4-2 Continued 

Because of these large coefficients of variation, greater numbers of samples are needed to be 
able to say there is a significant difference between samples.  As shown in Figure 4-12 using COD and a 
50 percent difference in means as an example, one would need six data points to tell the difference 
between two wastewater influents, 80 data points if one had municipal stormwater data, and around 
1,000 data points for industrial stormwater.  These numbers obviously eclipse what is required under all 
states’ MSGPs. 

FIGURE 4-12  Number of cases needed to detect a certain percentage difference in the means, using 
COD as an example.  SOURCE: Reprinted, with permission from Stenstrom (2007). Copyright 2007 by 
Michael K. Stenstrom. 

For drinking water treatment, monitoring is done to ensure the quality of the product, while for 
wastewater, there is a permit that requires the plant to meet a specific quality of water.  Unlike these other 
areas of water resources, there are few incentives that might compel an industry to increase its frequency 
of stormwater monitoring.  As a result, industries are less invested in the process and rarely have the 
expertise needed to carry out self-monitoring. 

continues next page 
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236 Urban Stormwater Management in the United States 

BOX 4-2 Continued 

Permitted industries are not required to sample flow.  However, Stenstrom and colleagues used 
Los Angeles rainfall data (see Figure 4-13) as a surrogate for flow and demonstrated that there is a 
seasonal first-flush phenomenon occurring in early fall.  That is, samples taken after a prolonged dry spell 
will have higher pollutant concentrations.  There are always high concentrations of contaminants during 
the first rainfall because contaminants have had time to accumulate since the previous rainfall.  This is 
important because EPA asks the industrial permittees to collect data from the first rainfall, such that they 
may end up overestimating the mass emissions for the year.  Furthermore, it shows that numeric limits for 
grab samples would be risky because the measured data are highly affected by the timing of the storm. 

FIGURE 4-13  Annual precipitation in Los Angeles (left) and seasonal first flushes of various 
contaminants (right).  SOURCE: SOURCE: Reprinted, with permission from Stenstrom (2007). Copyright 
2007 by Michael K. Stenstrom. 

The controversy about numeric limits for industrial stormwater dischargers has existed for more 
than ten years in California.  A recent expert panel concluded that in some cases, numeric limits are 
appropriate (for construction, but not for municipalities).  Stenstrom’s recommendations are that industrial 
monitoring should be either ended or upgraded (for competent industries).  If upgraded, it should include 
more types of monitored parameters, a sampling method with a lower coefficient of variation, real-time 
monitoring as opposed to grab samples, more quality assurance/quality control, and web-based reporting.  
A fee-based program with a subset of randomly selected industries may be better than requiring every 
industry to sample.  Stenstrom and Lee (2005) suggest who might do this monitoring if the industry does 
not have the necessary trained personnel.  There is concern that the California water boards are too 
understaffed to administer such programs and respond to high emitters. 

SOURCES: Stenstrom and Lee (2005), Lee et al. (2007), Stenstrom (2007). 
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237 Monitoring and Modeling 

monitoring, and to establish benchmarks for compliance.  As shown in Box 4-2, haphazard 
monitoring throughout an area would require a very large effort, and would still likely result in 
large errors in the expected data. It is recommended that a regional stormwater authority 
coordinate regional monitoring as part of the MS4 monitoring requirements, possibly even at the 
state level covering several Phase I municipalities.  A coordinated effort would be most cost-
effective with the results compiled for a specific objective.  The general steps in this effort would 
include the following. 

(1) Compiling available regional stormwater quality data and comparing the available 
data to the needs (such as calibration of a regional model; verifying compliance of facilities not 
requiring monitoring; and establishing regional benchmarks).  This may include expanding the 
NSQD for the region to include all of the collected data, plus examination of data collected as 
part of other specialized monitoring activities.  These objectives will result in different data 
needs, so it is critical that the uses of the data are identified before sampling plans are 
established. 

(2) Identifying monitoring opportunities as part of other on-going activities that can be 
expanded to also meet data gaps for these specific objectives.  It is important to understand the 
time frame for the monitoring and ensure that it will meet the needs.  As an example, current 
NPDES stormwater monitoring only requires a few events to be sampled per year at a facility.  It 
may take many years before sufficient data are obtained unless the monitoring effort is 
accelerated. 

(3) Preparing an experimental design that identifies the magnitude of the needed data, 
considering the allowable errors in the results, and carrying out the sampling program.  Different 
types of data may have varying data quality objectives, depending on their use.  It may be 
possible to truncate some of the monitoring when a sufficient understanding is obtained. 

A regionally calibrated and verified model can be used to review development plans and 
proposed SCMs for new facilities.  When suitably integrated with receiving-water modeling 
tools, a stormwater model can also be used to develop discharge objectives and numeric 
discharge limits that are expected to meet regulatory requirements.  Eventually, it may be 
possible to couple watershed stormwater models with regional receiving water assessments and 
beneficial use studies.  Haphazard monitoring of a few events each year will be very difficult to 
correlate with regional receiving water objectives, while a calibrated and verified watershed 
model, along with receiving water assessments, will result in a much more useful tool and 
understanding of the local problems. 

Regional monitoring can also be targeted to categories of industries that were previously 
determined to be of low priority.  This monitoring activity would randomly target a specific 
number of these facilities for monitoring to verify the assumption that they are of low priority 
and are still carrying out the minimum management practices.  This activity would also quantify 
the discharges from these facilities and the performance of the minimum controls.  If the 
discharges are excessive when compared to the initial assumptions, or the management practices 
being used are not adequate, then corrective actions would be instigated.  A single category of 
specific industries could be selected for any one year, and a team from the regional stormwater 
management authority could randomly select and monitor a subset of these facilities.  An 
efficient experimental design would need to be developed based on expected conditions, but it is 
expected that from 10 to 15 such facilities would be monitored for at least a year in a large 
metropolitan area that has a Phase I stormwater permit, or even state-wide. 
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238 Urban Stormwater Management in the United States 

Regional monitoring is also necessary to more accurately establish benchmarks for 
numeric permits.  Geographical location, along with land use, is normally an important factor 
affecting stormwater quality. Receiving water impacts and desired beneficial uses also vary 
greatly for different locations. It is therefore obvious that compliance benchmarks also be 
established that consider these regional differences.  This could be a single statewide effort if the 
state agency has the permit authority and if the state has minimal receiving water and stormwater 
variations. However, in most cases, significant variations occur throughout the state and separate 
monitoring activities would be needed for each region.  In the simplest case, probability 
distributions of stormwater discharge quality can be developed for different discharge categories 
and the benchmarks would be associated with a specific probability value.  In some cases, an 
overall distribution may be appropriate, and only the sites having concentrations greater than the 
benchmark value would need to have additional treatment.  In all cases, a basic level of 
stormwater management should be expected for all sites, but the benchmark values would 
identify sites where additional controls are necessary.  The random monitoring of sites not 
requiring extensive monitoring could be used to identify and adjust the basic levels of control 
needed for all categories of stormwater dischargers. 

Identification of Critical Source Areas Associated with Specific Industrial Operations 

The objective of this monitoring activity would be to identify and characterize critical 
source areas for specific industries of concern.  If critical source areas can be identified, targeted 
control or treatment can be much more effective than relying only on outfall monitoring.  Many 
of the treatment strategies for industrial sites involve pollution prevention, ranging from covering 
material or product storage areas to coating galvanized metal.  Other treatment strategies involve 
the use of highly effective treatment devices targeting a small area, such as filters used to treat 
zinc in roof runoff or lamella plate separators for pretreatment of storage yard runoff before wet 
pond treatment. Knowledge of the characteristics of the runoff from the different areas at a 
facility is needed in order to select and design the appropriate treatment methods. 

Box 4-3 is a case study of one such group monitoring effort—for a segment of the 
telecommunications industry targeting a specific maintenance practice.  Instead of having each 
telecommunication company throughout the country conduct a detailed monitoring program for 
individual stormwater permits associated with maintenance efforts, many of the companies 
joined together under an industrial trade group to coordinate the monitoring and to apply for a 
group permit.  This was a significant effort that was conducted over several years and involved 
the participation of many regional facilities throughout the nation.  This coordinated effort spread 
the cost over these different participants, and also allowed significant amounts of data to be 
collected, control practices to be evaluated, and the development of screening methods that allow 
emergency maintenance operations of the telecommunication system to proceed in a timely 
manner.  The experimental design of this monitoring program allowed an efficient examination 
of factors affecting stormwater discharges from these operations.  This enabled the efficient 
implementation of effective control programs that targeted specific site and operational 
characteristics. Although the total cost for this monitoring program was high, it was much less 
costly than if each individual company had conducted their own monitoring.  In addition, this 
group effort resulted in much more useful information for the industry as a whole. 
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239 Monitoring and Modeling 

BOX 4-3 
Monitoring to Support a General Stormwater Group Permit  

Application for the Telecommunications Industry 

This monitoring program was conducted to support a group permit application for the 
telecommunications industry, specifically to cover maintenance operations associated with pumping water 
out of communications manholes that is then discharged into the storm drainage system.  Under federal 
and state environmental statues, the generator (owner or operator) is responsible for determining if the 
discharged water needs treatment.  The work performed under this project covered characterization, 
prevention, and treatment methods of water found in manholes.   

The objective of this project was to develop a test method to quickly evaluate water in manholes 
and then to recommend on-site treatment and preventative methods.  To meet the telecommunication 
industry needs, the evaluating tests of water found in manholes need to be simple, quick, inexpensive, 
field applicable, and accurate indicators of contaminated conditions.  The on-site treatment methods must 
be cost-effective and quickly reduce the concentrations of the contaminant of concern to acceptable 
levels before the water from manholes is discharged, to result in a safe environment for workers. 

A sampling effort was conducted by Pitt et al. (1998) to characterize the quality of the water and 
sediment found in manholes.  More than 700 water samples and 300 sediment samples were analyzed 
over a three-year period, representing major land-use, age, season, and geographical factors from 
throughout the United States.  The samples were analyzed for a wide range of common and toxic 
constituents.  The statistical procedures identified specific relationships between these main factor 
categories and other manhole characteristics.  Part of the project was to evaluate many field analytical 
methods.  Finally, research was also conducted to examine possible water treatment methods for water 
being pumped from telecommunication manholes. 

Summary of Sampling Effort and Strategy 

The objective of the monitoring program was to characterize telecommunication manhole water 
and sediment. Important variables affecting the quality of these materials were also determined.  A 
stratified random sampling design was followed, with the data organized in a full 24 factorial design, with 
repeated sampling of the same manholes for each season. The goal for the minimum number of samples 
per strata was ten.  This sampling effort enabled the determination of errors associated with the results, 
which was expected to be less than 25 percent.  In addition, this level of effort enabled comparison tests 
to be made outside of the factorial design.  Table 4-4 lists the constituents that were evaluated for each of 
the sample types. 

The immense amount of data collected during this project and the adherence to the original 
experimental design enabled a comprehensive statistical evaluation of the data.  Several steps in data 
analysis were performed, including: 

• exploratory data analyses (mainly probability plots and grouped box plots), 
• simple correlation analyses (mainly Pearson correlation matrices and  
  associated scatter plots), 
• complex correlation analyses (mainly cluster and principal component  
  analyses, plus Kurskal-Wallis comparison tests), and 
• model building (based on complete 24 factorial analyses of the most important  
  factors). 

continues next page 
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240 Urban Stormwater Management in the United States 

BOX 4-3 Continued 

The toxicity screening tests (using the Azur Microtox® method) conducted on both unfiltered and 
filtered water samples from telecommunication manholes indicated a wide range of toxicity, with no 
obvious trends for season, land use, or age.  About 60 percent of the samples were not considered toxic 
(less than an I25 light reduction of 20 percent, the light reduction associated with phosphorescent 
bacteria after a 25-minute exposure to undiluted samples), about 20 percent were considered moderately 
toxic, while about 10 percent were considered toxic (light reductions of greater than 40 percent), and 10 
percent were considered highly toxic (light reductions of greater than 60 percent).  Surprisingly, samples 
from residential areas generally had greater toxicities than samples from commercial and industrial areas.  
Samples from newer areas were also more toxic than those from older areas.  Further statistical tests of 
the data indicated that the high toxicity levels were likely associated with periodic high concentrations of 
salt (in areas using de-icing salt), heavy metals (especially filterable zinc, with high values found in most 
areas), and pesticides (associated with newer residential areas).  

TABLE 4-4 Constituents Examined in Water and Sediment from Telecommunication Manholes  
Constituent Unfiltered Water Filtered Water Sediment 
Solids, volatile solids, COD, Cu, Pb, and Zn X X X 
Turbidity, color, and toxicity (Microtox screening method) X X 
pH, conductivity, hardness, phosphate, nitrate, ammonia, 
boron, fluoride, potassium, and detergents 

X 

Odor, color, and texture X 
E. coli, enterococci, particle size, and chromium Selected 
Metal scan (ICP) Selected 
PAHs, phenols (GC/MSD), and pesticides X Selected Selected 
SOURCE: Pitt et al., (1998).  

Concentrations of copper, lead, and zinc were evaluated in almost all of the water samples, and 
some filtered samples were also analyzed for chromium.  From 470 to 548 samples (75 to 100 percent of 
all unfiltered samples analyzed) had detectable concentrations of these metals.  Filterable lead 
concentrations in the water were as high as 160 µg/L, while total lead concentrations were as high as 810 
µg/L.  Zinc values in filtered and unfiltered samples were as high as about 3,500 µg/L. Some of the 
copper concentrations were also high in both filtered and unfiltered samples (as high as 1,400 µg/L). 
Chromium concentrations as high as 45 µg/L were also detected. 

About 300 sediment samples were analyzed and reviewed for heavy metals.  An ICP/MS was 
used to obtain a broad range of metals with good detection limits.  The following list shows the median 
observed concentrations for some of the constituents found in the sediments (expressed as milligrams of 
the constituent per kilogram of dry sediment): 

Aluminum 14,000 mg/kg
 COD  85,000 mg/kg
 Chromium <10 mg/kg 
 Copper  100 mg/kg 

Lead  200 mg/kg 
Strontium 35 mg/kg 
Zinc  1,330 mg/kg 

continues next page 
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241 Monitoring and Modeling 

BOX 4-3 Continued 

Geographical area had the largest effect on the data observations, while land use, season, and 
age influenced many fewer parameters.  The most obvious relationship was found for high dissolved 
solids and conductivity associated with winter samples from snowmelt areas.  The high winter 
concentrations slowly decreased with time, with the lowest concentrations noted in the fall.  Another 
important observation was the common association between zinc and toxicity.  Residential-area samples 
generally had larger zinc concentrations than the samples from commercial and industrial areas.  
Samples from the newest areas also had higher zinc concentrations compared to samples from older 
areas.  No overall patterns were observed for zinc concentrations in sediment samples obtained from 
manholes.  Other constituents (especially nutrients and pesticides) were also found to have higher 
concentrations in water collected from manholes in newer residential areas.  Very few organic toxicants 
were found in the water samples, but sediment sample organic toxicant concentrations appeared to be 
well correlated to sediment texture and color.  About 10 to 25 percent of the sediment samples had 
relatively large concentrations of organics.  Bacteria analyses indicated some relatively high bacteria 
counts in a small percentage of the samples.  Bacteria were found in lower amounts during sampling 
periods that were extremely hot or extremely cold. Pacific Northwest samples also had the lowest bacteria 
counts. 

The data were used to develop and test predictive equations based on site conditions.  These 
models were shown to be valid for most of the data, but the highest concentrations were not well 
predicted.  Therefore, special comparisons of many site conditions were made for the manholes having 
water with the highest concentrations of critical constituents for comparison to the other locations.  It was 
interesting to note that about half of the problem manholes were repeated samples from the same sites 
(after complete pumping), but at different seasons, indicating continuous problems and not discrete 
incidents.  In addition, the problem manholes were found for all areas of the country and for most rain 
conditions.  Water clarity and color, along with sediment texture, were found to be significant factors 
associated with the high concentrations of other constituents, while land use was also noted as a 
significant factor.  These factors can be used to help identify problem manholes, but the rates of false 
positives and false negatives were found to be high.  Therefore, these screening criteria can be used to 
identify more likely problematic manholes, but other methods (such as confirmation chemical analyses) 
are also needed to identify those that could not be identified using these simpler methods. 

The field analytical test methods worked reasonably well, but had much higher detection limits 
than advertised, limiting their usefulness.  Due to the complexity and time needs for many of these on-site 
analyses, it is usually more effective to analyze samples at a central facility.  For scheduled maintenance 
operations, a crew could arrive at the site before the maintenance time to collect samples and have them 
analyzed before the maintenance crew arrives.  For emergency repairs, it is possible to pump the 
collected water into a tank truck for later analyses, treatment, and disposal.   

The treatment scenario developed and tested is relatively rapid and cheap and can be used for all 
operations, irrespective of screening analyses.  Chemical addition (using ferric chloride) to the standing 
water in the manhole was found to reduce problematic levels of almost all constituents to low levels.  
Slow pumping from the water surface over about a 15- to 30-minute period, with the discharged water 
then treated in 20-µm cartridge filters, allows the manhole to be entered and the repairs made relatively 
rapidly, with the water safely discharged.  The remaining several inches of water in the bottom of the 
manhole, along with the sediment, can be removed at a later time for proper disposal. 

SOURCE: Pitt et al. (1998). 
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242 Urban Stormwater Management in the United States 

Outfall Monitoring at a Single Industrial Facility for Permit Compliance and to Demonstrate 
Effectiveness of Control Practices 

Sampling at an individual facility results in outfall data that can be compared to pre-
control conditions and numeric standards.  There are many guidance documents and reports 
available describing how to monitor stormwater at an outfall.  Two comprehensive sources that 
describe stormwater monitoring procedures include the handbook written by Burton and Pitt 
(2002) and a recent guidance report prepared by Shaver et al. (2007).  There are a number of 
basic components that need to be included for an outfall characterization monitoring effort, many 
which have been described in this report.  These include the following: 
• rainfall monitoring in the drainage area (rate and depth, at least at two locations). 
• flow monitoring at the outfall (calibrated with known flow or using dye dilution methods). 
•	 flow-weighted composite sampler, with sampler modified to accommodate a wide range of 

rain events. 
•	 recommended use of water quality sonde to obtain high-resolution and continuous 


measurements of such parameters as turbidity, conductivity, pH, oxidation reduction 

potential, dissolved oxygen (DO), and temperature. 


•	 preparation of adequate experimental design that quantifies the needed sampling effort to 
meet the data quality objectives (adequate numbers of samples in all rain categories and 
seasons). 

•	 selection of constituents that meet monitoring objectives.  In addition, the analytical 

methods must be appropriately selected to minimize “nondetected” values. 


•	 monitoring station maintenance must also be conducted appropriately to ensure reliable 

sample collection.  Sampling plan must also consider sample retrieval, sample 

preparation and processing, and delivery to the analytical laboratory to meet quality 

control requirements.  


Burton and Pitt (2002) describe these monitoring components in detail, along with many other 
monitoring elements of potential interest (e.g., receiving water biological, physical, and chemical 
monitoring, including sediment and habitat studies), and include many case studies addressing 
these components, along with basic statistical analyses and interpretation of the collected data.  
Box 4-4 provides a detailed example of industrial stormwater monitoring at individual sites in 
Wisconsin. 

In general, monitoring of industries should be tailored to their stormwater pollution 
potential, considering receiving water uses and problems.  There are a number of site survey 
methods that have been developed to rank industry by risk that mostly rely on visual inspections 
and information readily available from regional agencies.  The Center for Watershed Protection 
developed a hot-spot investigation procedure that is included in the Urban Subwatershed 
Restoration Manual No. 11 (Wright et al., 2005).  This site survey reconnaissance method ranks 
each site according to its likely stormwater pollutant discharge potential.  A detailed field sheet is 
used when surveying each site to assist with the visual inspections. Cross and Duke (2008) 
developed a methodology, described in greater detail in Chapter 6, to visually assess industrial 
facilities based on the level of activities exposed to stormwater. They devised four categories— 
Category A, no activities exposed to stormwater; Category B, low intensity; Category C, medium 
intensity; and Category D, high intensity—and tested this scheme by examining many southern 
Florida industrial facilities.  About 25 percent of the facilities surveyed that were officially 
included in the stormwater permit program had no stormwater exposure (Category A), but very 
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243 Monitoring and Modeling 

few had submitted the necessary application to qualify for an exception under the “no exposure” 
rule. Slightly more than half of the of the surveyed facilities were included in the “no exposure” 
and “low exposure” categories, obviously deserving less attention compared to the higher impact 
categories. 

BOX 4-4 
Wisconsin’s Monitoring of Industrial Stormwater 

The State of Wisconsin also uses a site assessment method to rank industrial operations into 
three tiers, mostly based on their standard industrial codes.  This system groups facilities by industry and 
how likely they are to contaminate stormwater.  The general permits differ in monitoring requirements, 
inspection frequency, plan development requirements, and the annual permit fee.  The Tier 1 general 
permit covers the facilities that are considered “heavy” industries, such as paper manufacturing, chemical 
manufacturing, petroleum refining, ship building/repair, and bulk storage of coal, minerals, and ores.  The 
monitoring required of these facilities is presented in this box.  The Tier 2 general permit covers facilities 
that are considered “light” industries and includes such sites as furniture manufacturing, printing, 
warehousing, and textiles.  Facilities with no discharge of contaminated stormwater are in the Tier 3 
category and include sites that have no outdoor storage of materials or waste products. 

In accordance with the Wisconsin MSGP, Tier 1 industries are required to perform an annual 
chemical stormwater sampling at each outfall for those residual pollutants listed in the industry’s 
stormwater pollution prevention plan.  The one runoff event selected for sampling must occur between 
March and November and the rainfall depth must be at least 0.1 inch.  At least 72 hours must separate 
the sampled event and the previous rainfall of 0.1 inch.  The concentration of the pollutant must represent 
a composite of at least three grab samples collected in the first 30 minutes of the runoff event.  There is 
concern about the value of collecting so few samples from just one storm each year. 

To evaluate how well this sampling protocol characterizes pollutant concentrations in industrial 
runoff, the Wisconsin Department of Natural Resources partnered with the USGS to collect stormwater 
samples from three Tier 2 industrial sites (Roa-Espinosa and Bannerman, 1994).  Seven runoff events 
were monitored at each site, and the samples were collected using five different sampling methods, 
including (1) flow-weighted composites, (2) time-based discrete samples, (3) time-based composites, (4) 
a composite of discrete samples from first 30 minutes, and (5) time-based composite sheet flow samples.  
The first three methods have been described previously.  For the composite of discrete samples from the 
first 30 minutes, the sampler is programmed to take an aliquot after a set period of time (usually every 5 
minutes) and the aliquots are combined into one container.  The sampler stops collecting samples after 
30 minutes.  For many sites the samples are collected manually, so there is a high probability the sample 
does not represent the first 30 minutes of the event.  For the time-based composite sheet flow samples, a 
sheet flow sampler is programmed to take an aliquot of sheet flow after a set period of time (usually about 
every 5 to 15 minutes). All the aliquots are deposited in one bottle beneath the surface of the ground.  All 
of the parts of the hydrograph receive equal weight in the final concentration, but the larger number of 
aliquots makes for a reasonably accurate composite concentration.  This method is unique in that it can 
be placed near the source of concern.  Automatic samplers were used for the first four methods, while 
sheet flow samplers designed by the USGS were used for the fifth method (Bannerman et al., 1993).  
Samples were collected during the entire event.  All the automatic samplers had to be installed at a 
location with concentrated flow, such as an outfall pipe, while the sheet flow samplers could be installed 
in the pavement near a potential source, such as a material storage area. 

The time-based discrete, time-based composite, first-30-minute composite, and sheet flow 
samples were analyzed for COD, total recoverable copper, total recoverable lead, total recoverable zinc, 
TSS, total solids, and hardness.  In addition to these constituents, the flow-weighted composite samples 
were analyzed for antimony, arsenic, beryllium, chromium, ammonia-N, nitrate plus nitrite, TKN, and TP.  
All the analysis was done at the State Laboratory of Hygiene in Madison, Wisconsin, and the data are 
stored in the USGS’s QWDATA database. 

continues next page 
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BOX 4-4 Continued 

The number of samples collected during a runoff event varied greatly among the five types of 
sampling.  By design, the median number of samples collected for the first 30 minutes was three.  Limits 
on the funds available for laboratory cost limited the time-based discrete sampling to about six per storm.  
Since they are not restricted by laboratory cost, the composites can be based on more sub-samples 
during a storm.  Thus, the median numbers of sub-samples collected for the flow-weighted composite and 
time-based composite were 13 and 24, respectively.  The time-based composite sheet flow sample could 
not document the number of samples it collected, but it was set to collect a sample every few minutes. 

To judge the accuracy of the sampling methods, one method had to be selected as the most 
representative of the concentration and load affecting the receiving water.  Because a relatively large 
number of samples are collected and the timing of the sampling is weighted by volume, the flow-weighted 
composite concentrations were used as the best representation of the quality of the industrial runoff.  
Concentrations in water samples collected by the time-based composite method compared very well to 
those collected by the flow-weighted composite method, especially if the time-based composite  
resulted in 20 sub-samples or more.  This was not true for the discrete sampling method, because many 
fewer sub-samples were used to represent changes across the hydrograph.  The time-based composite 
sheet flow sampler produced concentrations slightly higher than the time-based composite samplers 
collecting water in the concentrated flow.  Concentrations from the sheet flow sampler are probably not 
diluted by other source areas such as the roof. 

Concentrations of total recoverable zinc and TSS collected in the first 30 minutes of the event 
were usually two to three times higher than the flow-weighted composite samples.  For many of the 
events, the highest concentration of these constituents occurred in the first 10 minutes of the event.  
Although the concentrations might be higher in the first part of the event, the earlier parts of the event 
might only represent one third or less of the total runoff volume.  Thus, using the concentrations from the 
first 30 minutes of the event could greatly overestimate the constituent load from the site. 

Along with accuracy, the selection of an appropriate sampling method must consider cost and the 
criteria for installing the sampling equipment.  To measure flow, the site must have a location where the 
flow is concentrated, such as a pipe or well-defined channel, and the runoff is just coming from the site.  
Out of 474 sites evaluated for this project, only 14 met the criteria for an accurate flow measurement.  A 
few more sites might be suitable for using an automatic sampler without flow measurements, but the 
number of sites would still be limited.  Sheet flow samplers can be used on most sites, since they are 
simply installed in the pavement near the source of concern.  

For each sampling method, approximate costs were determined including equipment, installation 
of equipment, and the analysis of one sample (Table 4-5).  Collecting the samples and processing the 
data should also be included, but they were not because this cost is highly variable.  Flow-weighted 
composite and time-based discrete sampling had the highest cost.  Flow measurements made the 
composite sampling more expensive, while the laboratory cost of analyzing six discrete samples 
increased the cost of the time-based discrete method.  It should be noted that hand grab samples could 
be used to collect the discrete samples in the first 30 minutes at lower cost, although this depends 
strongly on the skill of the person collecting the sample.  The sheet flow sampler could be the most cost 
effective approach to sampling an industrial site.  

TABLE 4-5 Cost of Using Different Sampling Methods in 1993 Dollars 
Method Estimated Cost for equipment, installation, and analysis of 

one sample 
Flow-weighted composite $16,052 
Time-based discrete $22,682 
Time-based composite $5,920 
First-30-minutes (automatic sampler) $6,000 
First-30-minutes (grab sample) $1,8001 

Time-based composite sheet flow sampler $2,889 
1Cost of laboratory analysis only. SOURCE: Reprinted, with permission, Roa-Espinosa and Bannerman 
(1994).  Copyright 1994 by the American Society of Civil Engineers. 
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245 Monitoring and Modeling 

BOX 4-4 Continued 

A determination must be made of how many runoff events should be sampled in order to 
accurately characterize a site’s water quality.  As shown in Table 4-6, representing a site with the results 
from one storm can be very misleading.  Concentrations in Table 4-6 were collected by the flow-weighted 
composite method.  The geometric means of EMCs from five or more events were very different than the 
lowest or highest concentration observed for the set of storms.  The chances of observing an extreme 
value by sampling just one event is increased by selecting a sampling method designed to collect a 
limited number of sub-samples, such as the first-30-minutes method.  Too few storms were monitored in 
this project to properly evaluate the variability in the EMCs, but sufficient changes occur between the zinc 
and TSS geometric means in Table 4-6 to suggest that a compliance monitoring schedule should include 
a minimum of five events be sampled each year.  

To overcome the high COV observed for municipal stormwater data collected in Wisconsin, 
EMCs should be determined for about 40 events (Selbig and Bannerman, 2007; Horwatich et al., 2008).  
The 40 event mean concentrations would probably represent the long-range distribution of rainfall depths, 
and there would be sufficient data available to perform some trend analysis, such as evaluating the 
benefits of an SCM implemented at an industrial site.  Monitoring 40 events each year, however, would 
be too costly for an annual compliance monitoring schedule for each industrial site. 

TABLE 4-6 Effects of Including a Different Number of Events in the Geometric Mean Calculation for Zinc 
and TSSa 

Number of Events Total Recoverable Zinc Total Suspended Solids 
AC Rochester 

1 (Lowest Concentration) 57 8 
1 (Highest Concentration) 150 84 
3 76 24 
5 91 36 

PPG Industries 
1 (Lowest Concentration) 140 32 
1 (Highest Concentration) 330 49 
3 153 57 
6 186 53 

Warman International 
1 (Lowest Concentration) 68 17 
1 (Highest Concentration) 140 56 
3 67 15 
5 81 26 
7 74 19 
aSamples were collected using the flow-weighted composite method. SOURCE: Reprinted, with 
permission, Roa-Espinosa and Bannerman (1994).  Copyright 1994 by the American Society of Civil 
Engineers. 

Results from this project indicate that the stormwater monitoring required at industrial sites cannot 
adequately characterize the quality of runoff from an industrial site.  Only collecting samples from the first 
30 minutes of a storm is probably an overestimate of the concentration, and a load calculated from this 
concentration would exaggerate the impact of the site on the receiving waters.  Time- and flow-based 
composite sampling would be much better methods for monitoring a site if there are locations to operate 
an automatic sampler.  For sites without such a location, the time-based composite sheet flow sampler 
offers the best results at the least cost.  Given all the variability in concentrations between runoff events, 
the annual monitoring schedule for any site should include sampling multiple storms. 
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246 Urban Stormwater Management in the United States 

Recommendations for Industrial Stormwater Monitoring 

Suitable industrial monitoring programs can be implemented for different categories of 
industrial activities. The following is one such suggestion, based on the likely risks associated 
with stormwater discharges from each type of facility. 

No Exposure to Industrial Activities and Other Low-Risk Industrial Operations 

For sites having limited stormwater exposure to industrial operations, such as no outdoor 
storage of materials or waste products, basic monitoring would not normally be conducted.  
However, roof runoff (especially if galvanized metals are used) and large parking areas need to 
be addressed under basic stormwater regulations dealing with these common sources of 
contaminants and the large amounts of runoff that may be produced.  Simple SCM guidance 
manuals can be used to select and size any needed controls for these sites, based on the areas of 
concern at the facility. For these facilities, simple visual inspections with no monitoring 
requirements may be appropriate to ensure compliance with the basic stormwater regulations.  A 
regionally calibrated stormwater quality model can be used to evaluate these basic stormwater 
conditions and to calculate the expected benefits of control measures.  Periodic random 
monitoring of sites in this category should be conducted to verify the small magnitude of 
discharges from these sites and the performance of SCMs. 

Medium-Risk Industrial Operations 

For “medium-intensity” industry facilities, site inspections and modeling should be 
supplemented with suitable outfall monitoring to ensure compliance.  As noted in Box 4-2, there 
can be a tremendous amount of variability in industrial runoff characteristics.  However, the 
dataset described in that example was a compilation of data from many different types of 
facilities, with no separation by industrial type. Even different facilities in a single industrial 
group may have highly variable runoff characteristics.  However, a single facility has much less 
variability, and reasonable monitoring strategies can be developed for compliance purposes.  As 
noted in Box 4-4, about 40 samples were expected to be needed for each site in that example.  
With typical permit periods of five years, this would require that less than ten samples per year 
(more than the three samples per year currently obtained at many locations) be collected in order 
to determine the EMC for the site for comparison to allowable discharge conditions.  Obviously, 
the actual number of samples needed is dependent on the variability of the runoff characteristics 
and the allowable error, as described elsewhere.  After about 10 to 15 storms have been 
monitored for a site, it would be possible to better estimate the total number of samples actually 
needed based on the data quality objectives. If the monitoring during the permit period indicated 
excessive stormwater discharges, then the SCMs are obviously not adequate and would need 
improvement.  The permit for the next five-year period could then be modified to reflect the need 
for more stringent controls, and suitable fines accessed if the facility was not in compliance.  It is 
recommended that absolute compliance not be expected in the industrial permits, but that 
appropriate benchmarks be established that allow a small fraction of the monitored events to 
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247 Monitoring and Modeling 

exceed the goals.  This is similar to discharge permit requirements for combined sewers, and for 
air quality regulations, where a certain number of excessive periods are allowed per year. 

High-Risk Industrial Facilities 

For “high-risk” industrial sites of the most critical nature, especially if noncompliance 
may cause significant human and environmental health problems, visual inspections and site 
modeling should be used in conjunction with monitoring of each event during the permit period.  
Because of the potential danger associated with noncompliance, the most stringent and robust 
controls would be required, and frequent monitoring would be needed to ensure compliance.  If 
noncompliance was noted, immediate action would be needed to improve the discharge 
conditions. This is similar to industrial and municipal NPDES monitoring requirements for point 
sources. 

MODELING TO LINKING SOURCES OF POLLUTION  

TO EFFECTS IN RECEIVING WATERS
 

Stormwater permitting is designed to regulate dischargers, develop information, and 
reduce the level of stormwater pollutants and impact on receiving waterbodies.  An important 
assumption is that the level of understanding of the stormwater system, through a combination of 
monitoring and modeling, is sufficient to associate stormwater discharges with receiving 
waterbody impacts. Impairment of waterbodies can occur for a variety of physical, chemical, 
and biological reasons, often with a complex combination of causes.  The ambient water quality 
of a receiving waterbody, which may result in a determination of impairment, is itself a function 
of the total mass loading of pollutant; dilution with stream discharge or standing waterbody 
volume; the capacity of the aquatic ecosystem to assimilate, transform, or disperse the pollutant; 
and transport out of the waterbody.  In addition to the chemical and physical attributes of the 
water, impairment may also be characterized by degraded biologic structure or geomorphic form 
of the waterbody (e.g., channel incision in urban areas).  Interactions between multiple pollutant 
loadings, long turnover and residence times, saturation effects, and cascading feedbacks with 
biological communities complicate the apparent response of waterbodies to pollutant discharge.  
This is particularly important when considering cumulative watershed effects, in which 
interactions between stressors and long-term alteration of watershed conditions may contribute to 
threshold responses of a waterbody to continued loading or alteration.  Under these conditions, 
simple “loading-response” relations are often elusive and require consideration of historical and 
local watershed conditions. 

As an example, pollutant loading at high stream flow or into strong tidally flushed 
systems may be advected downstream or into the coastal ocean without building up significant 
concentrations, while pollutant loading at low flow may not be effectively transported and 
dispersed and may build up to harmful concentrations.  In the former case the pollutant may be 
rapidly transported out of the local waterbody, but may impact a more distant, downstream 
system.  In addition, certain pollutants, such as inorganic nitrogen, may be discharged into 
surface waters and subsequently transformed and removed from the water column into 
vegetation or outgassed (e.g., volatilized or denitrified) into the atmosphere under certain 
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248 Urban Stormwater Management in the United States 

ecosystem conditions.  Sediment and other pollutants may be stored for long time periods in 
alluvial or lacustrine deposits, and then remobilized long after the initial loading into a stream 
reach or standing waterbody in response to extreme climate events, land-use change, reservoir 
management, or even reductions in the pollutant concentrations in the water column.  
Consequently, long lags may exist between the actual discharge of the sediment (and any 
pollutants adsorbed or otherwise stored within the deposits) and their contribution to waterbody 
impairment.  Therefore, understanding the fate of pollutants, particularly nonconservative forms, 
may require consideration of the full ecosystem cycling and transport of the material over long 
time periods. 

Impairment of waterbodies can be assessed on the basis of biological indicators, as 
discussed in Chapter 2. As organisms and communities respond to multiple stressors, it is not 
always clear what the direct or indirect effects of any specific pollutant discharge is, or how that 
may be exacerbated by correlated or interacting activity in the watershed.  The association of 
specific types of impairment with surrounding land use implicitly accounts for these interactions 
but does not provide a mechanistic understanding of the linkage sufficient to specify effective 
remedial activity.  However, much progress has been made in determining toxic effects of certain 
contaminants on different aquatic species assemblages (see, e.g., Shaver et al., 2007) and on 
quantifying impacts of land use on flow duration curves, EMCs, and loading rates for a number 
of pollutants (Maestre and Pitt, 2005).  For the latter effort, it has been shown that there is large 
variability within land-use categories, both as a function of specific SCMs and of innate 
differences due to historical legacies, climate, and hydrogeology. 

A protocol linking pollutants in stormwater discharges to ambient water quality criteria 
should be based on conservation of mass, in which the major inputs, outputs, transformations, 
and stores of the pollutant can be quantified. Indeed, these are the components of hydrologic and 
watershed models used to simulate the fate and transport of stormwater and its pollutants.  SCMs 
that improve ambient water quality criteria are designed to act on one or more of these mass 
balance terms.  A number of these measures act to reduce the magnitude of a stormwater source 
(e.g., porous pavement), while others are designed to absorb or dissipate a pollutant within a 
hydrologic flowpath downstream from a source (e.g., rain garden, detention pond, stream 
restoration). The latter requires some consideration of the flowpath from the source to the 
receiving waterbody.  Therefore, determining the major sources, sinks, and transformations of 
the pollutant should be the first step in this procedure.  For a number of pollutants there may be 
very few potential sources, while for others there may be multiple significant sources.  The 
spatial diversity of these sources and sinks may also range from uniform distribution to “hot 
spot” patterns that are difficult to detect and quantify.  Many stormwater models work effectively 
with sources, but are not structured to follow the transport or transformation of pollutants from 
source to waterbody along hydrologic flowpaths. 

Figure 4-14 shows the drainage area of Jordan Lake, an important regional drinking water 
source in the Triangle area of North Carolina.  Catchment areas are shaded to relate the 
percentage of industrial and commercial land cover, according to the National Land Cover 
Database (NLCD). Figure 4-15 shows a small tributary within the Jordan Lake watershed in 
Chapel Hill (outlined in Figure 4-14) with a high-resolution image of all impervious surfaces 
overlain on the topographically defined surface flowpath network.  Each of the distributed 
sources of stormwater is routed through a flowpath consisting of other pervious and impervious 
segments, within which additions, abstractions, and transformations of water and pollutants 
occur depending on weather, hydrologic, and ecosystem conditions.  The cumulative delivery 
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249 Monitoring and Modeling 

and impact of all stormwater sources include the transformations occurring along the flowpaths, 
which could include specific SCMs such as detention or infiltration facilities or simply 
infiltration or transformations in riparian areas or low-order streams.  The riparian area may be 
bypassed depending on stormwater concentration or piping, and it may have various levels of 
effectiveness on reducing pollutants depending on geomorphic, ecosystem, and hydrologic 
conditions. The ability of a stormwater model to capture these types of effects is a key property 
influencing its ability to associate a stormwater source with a waterbody outcome. 

FIGURE 4-14 The drainage area to Jordan Lake, a major drinking water reservoir in the 
Triangle area of North Carolina, is under nutrient-sensitive rules, requiring reductions in total 
nitrogen and phosphorus.  Drainage flowlines and catchment areas are from NHDplus, and are 
shaded according to their percentage of industrial and commercial land cover from the NLCD.  
The area outlined in red is a small urban catchment, detailed in Figure 4-15, and comprised of a 
wooded central region, surrounded by residential and institutional land use. 

PREPUBLICATION 
  

0044305



   
 

 
 

 

 
 

 

  

 
 
 
 
 
 
 
 
 
 

250 Urban Stormwater Management in the United States 

FIGURE 4-15 A small urban catchment in the Lake Jordan watershed of North Carolina with 
distributed sources of impervious surface (buildings and roads) stormwater arranged within the 
full surface drainage flowpath system.  Stormwater from each source is routed down surface 
and subsurface flowpaths to the nearest tributary and out the drainage network, with additions 
and abstractions of water and pollutants along each flowpath segment. 

This section discusses the fundamentals of stormwater modeling and the capabilities of 
commonly used models.  Much of this information is captured in a summary table at the end of 
the section (Table 4-7).  The models included are the following: 

•	 The Rational Method, or Q = C*I*A, where Q is the peak discharge for small urban 
catchments, A is the catchment area, I is the rainfall intensity, and C is a rainfall-runoff 
coefficient. 

•	 The Simple Method, which classifies stormwater generation and impact regimes by the 
percent impervious cover 

•	 TR-20 and TR-55 
•	 The Generalized Watershed Loading Function (GWLF) 
•	 Program for Predicting Polluting Particle Passage through Pits, Puddles, and Ponds (P8) 
•	 Model for Urban Stormwater Improvement Conceptualization (MUSIC) 
•	 Stormwater Management Model (SWMM) 
•	 Source Loading and Management Model (WinSLAMM) 
•	 Soil and Water Assessment Tool (SWAT) 
•	 Hydrologic Simulation Program–Fortran (HSPF) 
•	 Western Washington Hydrologic Model 
• Chesapeake Bay Watershed Model (CBWM) 

Detailed descriptions of some of these models and their unique applications are given in 
Appendix D. 
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251 Monitoring and Modeling 

Fundamentals of Stormwater Models 

Stormwater models are designed to evaluate the impacts of a stormwater discharge on a 
receiving waterbody.  In order to do this, the model must have the capability of describing the 
nature of the source term (volumes, constituents), transport and transformation to the receiving 
waterbody, and physical, chemical, and biological interaction with the receiving water body and 
ecosystem.  No model can mechanistically reproduce all of these interactions because of current 
limitations in available data, incomplete understanding of all processes, and large uncertainties in 
model and data components.  Computer resources, while rapidly advancing, still limit the 
complexity of certain applications, especially as spatial data become increasingly available and it 
is tempting to model at ever-increasing resolution and comprehensiveness.  Therefore, models 
must make a set of simplifying assumptions, emphasizing more reliable and available data, while 
attempting to retain critical processes, feedbacks, and interactions.  Models are typically 
developed for a variety of applications, ranging from hydraulic design for small urban 
catchments to urban and rural pollutant loading at a range of watershed scales. 

An evaluation of the current state of stormwater modeling should say much about our 
ability to link pollutant sources with effects in receiving waters.  Both stormwater models and 
models supporting the evaluation of SCM design and effectiveness are based on simulating a 
mass budget of water and specific pollutants.  The detail of mass flux, transformation, and 
storage terms vary depending on the scale and purpose of the application, level of knowledge 
regarding the primary processes, and available data.  In many cases, mechanisms of 
transformation may be either poorly understood or may be dependent on detailed interactions.  
As an example, nitrogen-cycle transformations are sensitive to very short temporal and spatial 
conditions, termed “hot spots” and “hot moments” relative to hydrologic flowpaths and moisture 
conditions (McClain et al., 2003). 

Stormwater runoff production and routing are common components of these models.  All 
models include an approach to estimate the production of stormwater runoff from one or more 
zones in the watershed, although runoff routing from the location(s) of runoff production to a 
point or waterbody is not always included explicitly.  Major divisions between approaches are 
found in the representation of the watershed “geography” in terms of patterns and heterogeneity, 
and in runoff production and routing. Some stormwater models do not consider the effects of 
routing from a runoff source to a local waterbody directly, but may attempt to reproduce net 
impacts at larger scales through the use of unit hydrograph theory to estimate peak flows, and 
delivery ratios or stormwater control efficiency factors to estimate export to a waterbody.   

There are a number of different approaches and paradigms used in stormwater models 
that include varying degrees of watershed physical, biological, and chemical process detail, as 
well as spatial and temporal resolution and the representation of uncertainty in model estimates.  
A number of researchers have written about the nature of watershed models (e.g., Beven, 2001; 
Pitt and Vorhees, 2002). At present, many hydrologic and stormwater models have become so 
complex, with multiple choices for different components, that standard descriptions apply only to 
specific components of the models.  The following discussion is generalized; most models fit the 
descriptions only to certain degrees or only under specific conditions in which they are operated. 
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252 Urban Stormwater Management in the United States 

Lumped Versus Distributed Approaches 

Central to the design of watershed models is the concept of a “control volume,” which is 
a unit within which material and energy contents and balances are defined, with boundaries 
across which material and energy transport occurs.  Control volumes can range from multiple 
subsurface layers and vegetation canopy layers bounded in three dimensions to a full watershed.  
Lumped models ignore or average spatial heterogeneity and patterns of watershed conditions, 
representing all control volumes, and the stores, sources, and sinks of water and pollutants in a 
vertically linked set of conceptual components, such as surface interception, unsaturated and 
saturated subsurface zones, and a single stream or river reach.  For example, SWAT or HSPF are 
conceptually lumped at the scale of subwatersheds (e.g., the level of geography in Figure 4-14) 
and do not show any spatial patterns at higher resolutions (e.g., Figure 4-15) than these units.  
While multiple land-use/soil combinations may be represented, these models do not represent the 
connectivity of the land segments (e.g., which land segments drain into which land segments) 
and assume all unique land segment types drain directly to a stream.   

Distributed models include some scheme to represent spatial heterogeneity of the 
watershed environment pertinent to stormwater generation, including land cover, soils, 
topography, meteorological inputs, and stream reach properties distributed through a set of 
linked control volumes.  Control volumes representing land elements, including vertically linked 
surface and subsurface stores, are connected by a representation of water and pollutant lateral 
routing through a network of flowpaths that may be predefined or set by the dynamics of surface, 
soil, and saturated zone water storage.  The land elements may be grid cells in a regular lattice, 
or irregular elements (e.g., triangles) with the pattern adapted to variations in land surface 
characteristics or hydraulic gradients. 

A number of models are intermediate between lumped and distributed, with approaches 
such as lumping at the subwatershed scale, incorporating statistical distributions of land element 
types within subwatersheds but without explicit pattern representation, or lumping some 
variables and processes (such as groundwater storage and flux), while including distributed 
representation of topography and land cover.  Thus, within the model SLAMM (Pitt and 
Vorhees, 2002), the catchment is described in sufficient detail to summarize the breakdown of 
different drainage sequences.  As an example, roof area will be broken down to the proportion 
that drains to pervious areas and to directly connected impervious areas.  An important 
distinction is that there is no routing of the output of one land element into another, such that 
there is no drainage sequence that may significantly modify the stormwater runoff from its 
source to the stream.  Implicitly, all land elements drain directly into a stream, although a loss 
rate or delivery ratio can be specified. 

The choice of a more lumped or distributed model is often dependent on available data 
and overall complexity of the model.  Simpler, lumped models may be preferred in the absence 
of sufficient data to effectively parameterize a distributed approach, or for simplicity and 
computational speed.  However, fully lumped models may be limited in their ability to represent 
spatial dependency, such as the development and dynamics of riparian zones, or the effects of 
SCM patterns and placement.  As there is typically an irreducible level of spatial heterogeneity in 
land surface characteristics down to very small levels below the resolution of individual flow 
elements, we note that all models lump at some scale (Beven, 2000). 
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Mechanistic Versus Conceptual Process Representation 

Mechanistic, or process-based, approaches attempt to reproduce key stormwater transport 
and transformation processes with more physically, chemically, or biologically based detail, 
while conceptual models represent fluxes between stores and transformations with aggregate, 
simplified mathematical forms.  No operational models are built purely from first principles, so 
the distinction between mechanistic and conceptual process basis is one of degree. 

The level of sampling necessary to support detailed mechanistic models, as well as 
remaining uncertainty in physicochemical processes active in heterogeneous environments 
typically limits the application of first-principle methods.  The development or application of 
more mechanistic approaches is currently limited by available measurements, which require both 
time and resources to adequately carry out.  Unfortunately, modeling and monitoring have often 
been mutually exclusive in terms of budgets, although it is necessary for both to be carefully 
planned and integrated. A new generation of sensors and a more rigorous and formal sampling 
protocol for existing methods will be necessary to advance beyond the current practice.   

At present, most operational hydrologic and transport models are based on a strong set of 
simplifying assumptions regarding active processes and/or the spatial variation of sources, sinks, 
and stores in the watershed. Runoff production can be computed by a range of more mechanistic 
to more conceptual or empirical methods.  More mechanistic methods include estimation of 
infiltration capacities based on soil hydraulic properties and moisture conditions, excess runoff 
production, and hydraulic routing over land surfaces into and through a stream-channel network.  
More conceptual approaches use a National Resources Conservation Service (NRCS) curve 
number approach (see Box 4-5) and unit hydrograph methods to estimate runoff volume and time 
of concentration. Pollutant concentrations or loads are often estimated on the basis of look-up 
tables using land use or land cover.  Land use- or land cover-specific EMC or unit area loading 
for pollutants can be developed directly from monitoring data or from local, regional, or national 
databases.  The NSQD statistically summarizes the results of a large number of stormwater 
monitoring projects (as discussed previously in this chapter).  The effects of SCM performance 
(typically percent removal) can be estimated from similar databases (e.g., 
www.bmpdatabase.org).  A set of models, such as SWAT, incorporate fairly detailed 
descriptions of nutrient cycling as an alternative to using EMC, requiring more detailed inputs of 
soil, crop, and management information.  Unfortunately, the detailed biogeochemistry of this and 
similar models is typically not matched by the hydrology, which remains lumped at individual 
Hydrologic Response Unit (HRU) levels using NRCS curve number methods, although options 
exist to incorporate more mechanistic infiltration excess runoff. 

Deterministic Versus Stochastic Methods 

Deterministic models are fully determined by their equation sets, initial and boundary 
conditions, and forcing meteorology.  There are no components that include random variation.  
In a stochastic model, at least one parameter or variable is drawn from a probability distribution 
function such that the same model set-up (initial and boundary conditions, meteorology, 
parameter sets) will have randomly varying results.  The advantage of the latter approach is the 
ability to generate statistical variability of outcomes, reflecting uncertainty in parameters, 
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254 Urban Stormwater Management in the United States 

processes, or any other component.  In fact, any deterministic model can be operated in a 
stochastic manner by sampling parameter values from specified probability distributions. 

It is recognized that information on the probability distribution of input parameters may 
be scarce.  For situations with limited information on parameter values, one option is to assume a 
uniform distribution that brackets a range of values of the parameter reported in the literature.  
This would at least be a start in considering the impacts of the variability of model inputs on 
outputs. A thorough discussion on methods for incorporating uncertainty analysis into model 
evaluation is provided in Chapter 14 of Ramaswami et al. (2005).  It should be noted that the 
ability to generate probability distribution information on stormwater outcomes requires a 
potentially large number of model runs, which may be difficult for detailed mechanistic and 
distributed models that have large computational loads.   

Continuous Versus Event-Based Approaches 

Another division between modeling approaches is the time domain of the simulation.  
Event-based models limit simulation time domains to a storm event, covering the time of rainfall 
and runoff generation and routing.  Initial conditions need to be estimated on the basis of 
antecedent moisture or precipitation conditions.  For catchments in which runoff is dominated by 
impervious surfaces, this is a reasonable approach.  In landscapes dominated by variable source 
area runoff dynamics in which runoff is generated from areas that actively expand and contract 
on the basis of soil moisture conditions, a fuller accounting of the soil moisture budget is 
required. Furthermore, event-based modeling is inappropriate for water quality purposes 
because it will not reproduce the full distribution of receiving water problems.  Continuous 
models include simulation of a full time domain composed of storm and inter-storm periods, thus 
tracking soil moisture budgets up to and including storm events. 

Outfall Models 

After beneficial use impairments are recognized, cause-and-effect relationships need to 
be established and restorative discharge goals need to be developed.  Models are commonly used 
to calculate the expected discharges for different outfalls affecting the receiving water in a 
community. All of the models shown in Table 4-7 can calculate outfall discharge quantities, 
although some may only give expected average annual discharge.  Models calculate these 
discharges using a variety of processes, but all use an urban hydrology component to determine 
the runoff quantity and various methods to calculate the quality of the runoff.  The runoff 
quantity is multiplied by the pollutant concentration in the outfall to obtain the mass discharges 
of the different pollutants. The outfall mass discharge from the various outfalls in the area can 
then be compared to identify the most significant outfalls that should be targeted for control.   

The most common hydrology “engines” in simple stormwater models are the NRCS 
curve number method or a simple volumetric runoff coefficient—Rv, the ratio of runoff to 
rainfall—for either single rainfall events or the total annual rainfall depth.  Runoff quality in the 
simple models is usually calculated based on published EMCs for similar land uses in the same 
geographical area. More complex models may use build-up and wash-off of pollutants from 
impervious surfaces in a time series or they may derive pollutant concentrations from more 
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255 Monitoring and Modeling 

detailed biogeochemical cycling mechanisms, including atmospheric deposition and other inputs 
(e.g., fertilizer). Some models use a combination of these processes depending on the area 
considered, and others offer choices to the model user.  Again, these processes all need local 
calibration and verification to reduce the likely uncertainty associated with the resultant 
calculated discharge conditions. 

Source Area 

When the outfalls are ranked according to their discharges of the pollutants of 
importance, further detailed modeling can be conducted to identify sources of the significant 
pollutants within the outfall drainage area.  Lumped parameter models cannot be used, as the 
model parameters vary within the drainage area according to the different source areas.  
Distributed area models can be used to calculate contributions from different source areas within 
the watershed area. This information can then be used to rank the land uses and source area 
contributions. In-stream responses can be calculated if the land-area models are linked to 
appropriate receiving-water models.   

Need for Coupling Models 

As urban areas become increasingly extensive and heterogeneous, including a gradient of 
dense urban to forest and agricultural areas, linkage and coupling of models to develop feedback 
and interactions (e.g., impacts of urban runoff hydraulics with stream scour and sedimentation, 
mixed with agricultural nutrient and sediment production on receiving waterbodies) is a critical 
area that requires more development.  In general, stormwater models were designed to track and 
predict discharges from sources by surface water flowpaths into receiving waterbodies, such that 
infiltration was considered to be a loss (or retention) of water and its constituents.  To fully 
evaluate catchment-scale impacts of urbanization on receiving waterbodies, the infiltration term 
needs to be considered a source term for the groundwater, and a groundwater component or 
model needs to be coupled to complete the surface–subsurface hydrologic interactions and 
loadings to the waterbody. 

Finally, each of the models may or may not incorporate explicit consideration of SCM 
performance based on design, implementation and location within the catchment.  As discussed 
in the next chapter, SCM models can range from simple efficiency factors (0–1 multipliers on 
source discharge) to more detailed treatment of physical, chemical, and biological transport and 
transformations. 

Linking to Receiving-Water Models 

Specific problems for urban receiving waters need to be identified through 
comprehensive field monitoring and modeling.  Monitoring can identify current problems and 
may identify the stressors of importance (see Burton and Pitt [2002] for tools to evaluate 
receiving water impairments).  However, monitoring cannot predict conditions that do not yet 
exist and for other periods of time that are not represented at the time of monitoring.  Modeling 
is therefore needed to gain a more comprehensive understanding of the problem.  In small-scale 
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256 Urban Stormwater Management in the United States 

totally urbanized systems, less complex receiving-water models are needed.  However, as the 
watershed becomes more complex and larger with multiple land uses, the receiving-water 
models also need to become more complex.  Complex receiving-water models need to include 
transport and transformations of the pollutants of concern, for example.  Examples of models 
shown on the comparison table that include receiving-water processes are MUSIC and HSPF.  
Other models (such as WinSLAMM) provide direct data links to external receiving-water 
models. Calibration and verification of important receiving-water processes that are to be 
implemented in a model can be very expensive and time consuming, and still result in substantial 
uncertainty. 

Model Calibration and Verification 

Calibration is the process where model parameters are adjusted to minimize the 
difference between model output and field measurements, with an aim of keeping model 
parameters within a range of values reported in the literature.  Model verification, similar to 
model validation, is used to mean comparison between calibrated model results using part of a 
data set as input and results from application of the calibrated model using a second 
(independent) part of the data set as input.  Oreskes et al. (1994) present the viewpoint that no 
model can really be verified; at best, verification should be taken to mean that a model is 
consistent with a physical system under a given set of comparison data.  This is not synonymous 
with saying that the model can reliably represent the real system under any set of conditions.  In 
general, the water quantity aspects of stormwater modeling are easier to calibrate and verify than 
the water quality aspects, in part because there are more water quantity data available and 
because chemical transformations are more complex to simulate.  A thorough discussion of the 
broad topic of model evaluation is provided by several excellent texts on this subject, including 
Schnoor (1996) and Ramaswami et al. (2005). 

Models in Practice Today 

Table 4-7 presents a set of models used for stormwater evaluation that range in 
complexity from first-generation stormwater models making use of simple empirical land 
cover/runoff and loading relations to more detailed and information-demanding models.  The 
columns in Table 4-7 provide an abbreviated description of some of the attributes of these 
models—common usage, typical application scales, the degree of model complexity, some data 
requirements (for the hydrologic component), whether the model addresses groundwater, and 
whether the model has the ability to simulate SCMs.  Models capable of simulating a water 
quality component require EMC data, with some models also having a simple build-up/wash-off 
approach to water quality simulation (e.g., SWMM, WinSLAMM, and MUSIC) and others 
simulating more complex geochemistry (e.g., SWAT and HSPF).  The set of columns in Table 4
7 is not meant to be exhaustive in describing the models, which is why websites are provided for 
comprehensive model descriptions and data requirements.   

In addition to the models listed in Table 4-7, a representative set of emerging research 
models that are not specifically designed for stormwater, but may offer some advantages for 
specific uses, are also described below. In general, it is important that models that integrate 

PREPUBLICATION 
  

0044312



   

 
 

 
 
 
 
 
 
 
 
 
 
 
 

257 Monitoring and Modeling 

hydrologic, hydraulic, meteorologic, water quality, and biologic processes maintain balance in 
their treatment of process details.  Both model design and data collection should proceed in 
concert and should be geared toward evaluating and diagnosing the consistency of model or 
coupled model predictions and the uncertainty attached to each component and the integrated 
modeling system.  The models should be used in a manner that produces both best estimates of 
stormwater discharge impacts on receiving waterbodies, as well as the level of uncertainty in the 
predictions. 

The Rational Method is a highly simplified model widely used to estimate peak flows for 
in sizing storm sewer pipes and other low level drainage pathways.  The method assumes a 
constant rainfall rate (intensity), such that the runoff rate will increase until the time at which all 
of the drainage area contributes to flow at its outlet (termed the time of concentration). The 
product of the drainage area and rainfall intensity is considered to be the input flow rate to the 
drainage area under consideration; the ratio of the input flow rate to an outflow discharge rate is 
termed the runoff coefficient.  Runoff coefficients for a variety of land surface types and slopes 
have been compiled in standard tables (see e.g., Chow et al., 1988).  The outflow is determined 
by multiplying inflow (rainfall intensity times drainage area) by the runoff coefficient for the 
land-surface type. As pointed out by Chow et al. (1988), this method is often criticized owing to 
its simplified approach, so its use is limited to stormwater inlet and piping designs. 

The Simple Method estimates stormwater pollutant loads for urban areas, and it is most 
valuable for assessing and comparing the relative stormwater pollutant load changes of different 
land use and stormwater management scenarios.  It requires a modest amount of information, 
including the subwatershed drainage area and impervious cover, stormwater pollutant 
concentrations (as defined by the EMC), and annual precipitation.  The subwatershed can be 
broken up into specific land uses, such that annual pollutant loads are calculated for each type of 
land use. Stormwater pollutant concentrations are usually estimated from local or regional data, 
or from national data sources.  The Simple Method estimates pollutant loads for chemical 
constituents as a product of annual runoff volume and pollutant concentration, as L = 0.226 R x 
C x A, where L = annual load (lbs), R = annual runoff (inches), C = pollutant concentration 
(mg/l), and A = area (acres). 

Of slightly increased complexity are those models initially developed decades ago by the 
Soil Conservation Service, now the NRCS of the U.S. Department of Agriculture (USDA).  
NRCS Technical Releases (TR) 20 and 55 are widely used in many municipalities, despite the 
availability of more rigorous, updated stormwater models.  Box 4-5 provides an overview of the 
NRCS TR-55 assumptions and approaches. 
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258 Urban Stormwater Management in the United States 

BOX 4-5 
NRCS Technical Release 55 

NRCS methods to estimate runoff volumes and flows have been popular since the early 1950s 
(Rallison, 1980).  Fundamentally they can be broken into the separation of runoff from the rainfall volume 
(Curve Number Method), the pattern of runoff over time (dimensionless unit hydrograph), and their 
application within computer simulation models.  In the late 1970s these components were packaged 
together in a desktop hydrology method known as Technical Release 55 (TR-55).  TR-55 became the 
primary model used by the majority of stormwater designers, and there is considerable confusion over the 
terms used to describe what aspects of the NRCS methods are in use. 

The NRCS Curve Number Method was first derived in the 1950s for prediction of runoff from 
ungauged agricultural areas.  It relates two summation ratios, that of runoff to rainfall and that of moisture 
retained to maximum potential retention. Two statistically based relations were developed to drive the 
ratio, the first of which is based on a “curve number” which depicts the soil type, land cover, and initial 
moisture content.  The second or initial abstraction is defined as the volume of losses that occur prior to 
the initiation of runoff, and is also related to the curve number.  Data were used to derive curve numbers 
for each soil type and cover as shown in Figure 4-17 (Rallison, 1980). 

The Curve Number method is a very practical method that gives “average” runoff results from a 
watershed and is used in many models (WIN TR-55, TR-20, SWMM, GWLF, HEC-HMS, etc.).  Caution 
has to be exercised when using it for smaller urbanizing storm events.  For example, past practice was to 
average curve numbers for developments for pavement and grass based on percent imperviousness.  
While this works well for large storms, for smaller storms it gives erroneous answers through violation of 
the initial abstraction relationship.  Current state manuals (MDE, 2000; PaDEP, 2006) do not allow paved- 
and unpaved-area curve numbers to be averaged.  When applied to continuous simulation models (such 
as in SWMM or GWLF), it requires an additional method to recover the capacity to remove runoff because 
the soil capacity to infiltrate water is restored over time. 

The NRCS Dimensionless Unit Hydrogaph has also evolved over many years and simply creates 
a temporal pattern from the runoff generated from the curve number method.  This transformation is 
based upon the time of concentration, defined as the length of time the water takes to travel from the top 
to the bottom of the watershed. The dimensionless curve ensures that conservation of mass is 
maintained.  The main purpose of this method is to estimate how long it takes the runoff generated by the 
curve number to run off the land and produce discharge at the watershed outlet.   

continues next page 
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259 Monitoring and Modeling 

BOX 4-5 Continued 

FIGURE 4-17  Development of curve number from collected data. SOURCE: Reprinted, with permission, 
from Rallison (1980). Copyright 1980 by the American Society of Civil Engineers. 

The NRCS curve number and dimensionless unit hydrograph were first incorporated in the Soil 
Conservation Service (SCS) TR-20 hydrologic computer model developed in the 1960s.  As most 
stormwater professionals did not have access to mainframes, SCS put together TR-55, which created a 
hand or calculator method to apply the curve number and dimensionless unit hydrograph.  In order to 
create this hand method, many runs were generated using TR-20 to develop patterns for different times 
of concentration.  The difficulty with using the original TR-55 in the modern era is that the simplifications 
to the hydrograph development do not allow the benefits of SCMs to be easily accounted for. 

The use of the term TR-55 has been equated with the curve number method; this has created 
confusion, especially when it is included in municipal code.  Further clouding the issue, there are two 
types of TR-55 computer models available.  One is based on the original, outdated, simplified hand 
method, and the other (Win TR-55) returns to the more appropriate application of the curve number and 
dimensionless hydrograph methods.  In either case, the focus of these models is on single event 
hydrology and cannot easily incorporate or demonstrate the benefits of the wide range of structural and 
nonstructural SCMs.  Note that the curve number and dimensionless unit hydrograph methods are 
incorporated in many continuous flow models, including SWMM and GWLF, as the basis of runoff 
generation and runoff timing. 
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260 Urban Stormwater Management in the United States 

A number of watershed models that are used for stormwater assessment are lumped, 
conceptual forms, with varying levels of process simplification and spatial patterns aggregated at 
the subwatershed level, with aspatial statistical distribution of land types as described above.  
The GWLF model (Haith and Shoemaker, 1987) is an example of this type of approach, using 
simple land use-based EMC with NRCS curve number estimates of runoff within a watershed 
context. GWLF is a continuous model with simplified upper- and lower-zone subsurface water 
stores, and a simple linear aquifer to deliver groundwater flow.  EMCs are assigned or calibrated 
for subsurface and surface flow delivery, while sediment erosion and delivery are computed with 
the use of the Universal Soil Loss Equation and delivery coefficients.  The methods are easily 
linked to a Geographical Information System (GIS), which provides land-use composition at the 
subwatershed level and develops estimates of runoff and loading that are typically used to 
estimate annual loading.  AVGWLF links GWLF with ArcView and is used as a planning- or 
screening-level tool.  A recent example of AVGWLF for nutrient loading linked to a simple 
stream network nutrient decay model for the development of a TMDL for a North Carolina water 
supply area is given in Box 4-6. 

P8 (Program for Predicting Polluting Particle Passage through Pits, Puddles, and Ponds) 
is a curve number-based model for predicting the generation and transport of stormwater runoff 
pollutants in urban watersheds, originally developed to help design and evaluate nutrient control 
in wet detention ponds (Palmstrom and Walker, 1990; http://wwwalker.net/p8/).  Continuous 
water-balance and mass-balance calculations are performed and consist of the following 
elements: watersheds, devices, particle classes, and water quality components.  Continuous 
simulations use hourly rainfall and daily air temperature time series.  The model was initially 
calibrated to predict runoff quality typical of that measured under NURP (EPA, 1983).  SCMs in 
P8 include detention ponds (wet, dry, extended), infiltration basins, swales, and buffer strips.  
Groundwater and baseflows are also included in the model using linear reservoir processes. 

MUSIC is a part of the Catchment Modelling Toolkit (www.toolkit.net.au) developed by 
the Cooperative Research Center for Catchment Hydrology in Australia (Wong et al., 2001).  
The model concentrates on the quality and quantity of urban stormwater, including detailed 
accounting of multiple SCMs acting within a treatment train and life-cycle costing.  It employs a 
simplified rainfall–runoff model (Chiew and McMahon, 1997) based on impervious area and two 
moisture stores (shallow and deep). TSS, total nitrogen, and total phosphorus are based on 
EMCs, sampled from lognormal distributions.  The model does not contain detailed hydraulics 
required for routing or sizing of SCMs, and it is designed as a planning tool. 

EPA’s SWMM has the capability of simulating water quantity and quality for a single 
storm event or for continuous runoff.  The model is commonly used to design and evaluate 
storm, sanitary, and combined sewer systems.  SWMM accounts for hydrologic processes that 
produce runoff from urban areas, including time-varying rainfall, evaporation, snow 
accumulation and melting, depression storage, infiltration into soil, percolation to groundwater, 
interflow between groundwater and the drainage system, and nonlinear reservoir routing of 
overland flow. Spatial variability is modeled by dividing a study area into a collection of 
smaller, homogeneous subcatchment areas, each containing its own fraction of pervious and 
impervious sub-areas.  Overland flow can be routed between sub-areas, between subcatchments, 
or between entry points of a drainage system.  SWMM can also be used to estimate the 
production of pollutant loads associated with runoff for a number of user-defined water quality 
constituents. Transport processes include dry-weather pollutant buildup over different land uses, 
pollutant wash-off from specific land uses, direct contribution of rainfall deposition, and the  
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261 Monitoring and Modeling 

BOX 4-6 
The B. Everett Jordan Lake GWLF Watershed Model Development 

Jordan Lake is a regionally important water supply reservoir at the base of the 1,686-square-mile 
Haw watershed in North Carolina (see Figure 4-18).  It is considered a nutrient-sensitive waterbody.  
Officials are now in the process of implementing watershed goals to reduce nitrogen and phosphorus, 
with the reduction goals differentiated by geographic location within the basin.  In support of the 
development of these rules as part of a TMDL effort, the North Carolina Division of Water Quality 
commissioned a water quality modeling study (Tetra Tech, 2003).  The modeling effort was needed to 
support the evaluation of nutrient reduction strategies in different parts of the watershed relative to Jordan 
Lake, which requires both a model of nutrient loading, as well as river transport and transformation.  
Given data and resource restrictions, a more detailed model was not considered feasible.  As GWLF does 
not support nutrient transformations in the stream network, the model was used in conjunction with a 
method to decay nutrient source loading by river transport distance to the lake.  A spreadsheet model 
was designed to take as input GWLF estimates of seasonal loads for 14-digit hydrologic unit code (HUC) 
subbasins of the Haw, and to reduce the loads by river miles between the subwatershed and Jordan 
Lake. The GWLF loading model was calibrated to observations in small subwatersheds within the Haw 
using HRUs developed from soil and NLCD land classes, updated with additional information from county 
GIS parcel databases and the 2000 Census.  This information was used to estimate subwatershed 
impervious surface cover, fertilizer inputs, runoff curve numbers, soil water capacity, and vegetation cover 
to adjust evapotranspiration rates.  Wastewater disposal (sewer or septic) was estimated on the basis of 
urban service boundaries. GWLF was used to provide loading estimates, using limited information on soil 
and groundwater nutrient concentrations, and calibrated delivery ratios.  In-stream loss was based on a 
first-order exponential decay function of river travel time to Jordan Lake, with the decay coefficient 
generated by estimates of residence time in the river network, and upstream/downstream nutrient loads 
following non-linear regression methods used in SPARROW (Alexander et al., 2000).  Further 
adjustments based on impoundment trapping of sediment and associated nutrient loads were carried out 
for larger reservoirs in the Haw.  The results provided estimates of both loading and transport efficiency to 
Jordan Lake, with estimates of relative effectiveness of sectoral loading reductions in different parts of the 
watershed.   

FIGURE 4-18  14 digit HUCs draining to Jordan Lake in the Haw River watershed of North Carolina.  
SOURCE: NHD+. 
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262 Urban Stormwater Management in the United States 

action of such SCMs as street cleaning, source control, and treatment in storage units, among 
others. Further details are provided in Appendix D. 

Watershed models such as SWAT (Arnold et al., 1998) or HSPF (Bicknell et al., 1997, 
2005) have components based on similar land-use runoff and loading factors, but also 
incorporate options to utilize detailed descriptions of interception, infiltration, runoff, routing, 
and biogeochemical transformations.  Both models are based on hydrologic models that were 
developed prior to the availability of detailed digital spatial information on watershed form and 
use conceptual control volumes that are not spatially linked.  HRUs are based on land use, soils, 
and vegetation (and crop) type, among other characteristics, and are considered uniformly 
distributed through a subbasin.  Within each HRU, simplified representations of soil upper and 
lower zones, or unsaturated and saturated components, are vertically integrated with a conceptual 
groundwater storage-release component.  There is no land surface routing and all runoff from a 
land element is considered to reach the river reach, with some delivery ratio if appropriate for 
sediment and other constituents.  Like GWLF, the models are typically not designed to estimate 
loadings from individual dischargers, but are used to help guide and develop TMDL for 
watersheds. SWAT and HSPF are integrated within the EPA BASINS system 
(http://www.epa.gov/waterscience/basins) with GIS tools designed to use available spatial data to 
set up and parameterize simulations for watersheds within the United States.  Examples of 
combining one of these models, typically designed for larger-scale applications (such as the area 
shown in Figure 4-14) with more site-specific models such as SLAMM or SWMM, are given in 
Box 4-7. 

BOX 4-7 
Using SWAT and WinSLAMM to Predict Phosphorus Loads in the Rock River Basin, Wisconsin 

Wisconsin Administrative Code NR 217 states that wastewater treatment facilities in Wisconsin 
must achieve an effluent concentration of 1 mg/L for phosphorus.  Alternative limits are allowed if it can 
be demonstrated that achieving the 1 mg/L limit will not “result in an environmentally significant 
improvement in water quality” (NR 217.04(2)(b)1).  In response to NR 217, a group of municipal 
wastewater treatment facilities formed the Rock River Partnership (RRP) to assess water quality 
management issues (Kirsch, 2000).  The RRP and the Wisconsin Department of Natural Resources 
funded a study to seek water quality solutions across all media, and not just pursue additional reductions 
from point sources.  A significant portion of the study required a modeling effort to determine the 
magnitude of various nutrient sources and determine potential reductions through the implementation of 
global SCMs. 

The Rock River Basin covers approximately 9,530 square kilometers and lies within the glaciated 
portion of south central and eastern Wisconsin (Figure 4-19).  The Rock River and its numerous 
tributaries thread their way through this landscape that spreads over 10 counties inhabited by more than 
750,000 residents.  There are 40 permitted municipalities in the watershed, representing 4 percent of the 
land area, and they are served by 57 sewage treatment plants.  Urban centers include Madison, 
Janesville, and Beloit as well as smaller cities such as Waupun, Watertown, Oconomowoc, Jefferson, and 
Beaver Dam. Although the basin is experiencing rapid growth, it is still largely rural in character with 
agriculture using nearly 75 percent of the land area.  Crops range from continuous corn and corn– 
soybean rotations in the south to a mix of dairy, feeder operations, and cash cropping in the north.  The 
basin enjoys a healthy economy with a good balance of agricultural, industrial, and service businesses. 

The focus of the modeling was to construct an intermediate-level macroscale model to better 
quantify phosphorus loads from point and nonpoint sources throughout the basin.  The three goals of the 
modeling effort were to (1) estimate the average annual phosphorus load, (2) estimate the relative 

continues next page 
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263 Monitoring and Modeling 

BOX 4-7 Continued 

contribution of phosphorus loads from both nonpoint (urban and agricultural) and point sources, and (3) 
estimate changes in average annual phosphorus loads from the application of global SCMs and point 
source controls. 

SWAT was selected for the agricultural analysis and WinSLAMM was selected to develop 
phosphorus loads for the urban areas.  WinSLAMM was selected to make estimates of stormwater loads, 
because it is already calibrated in Wisconsin for stormwater volumes and pollutant concentrations.  
Outputs of phosphorus loads from WinSLAMM were used as input to SWAT.  One output of SWAT was a 
total nonpoint phosphorus load based on agricultural loads calculated in SWAT and stormwater loads 
estimated by WinSLAMM. 

SWAT was calibrated with data from 23 USGS gauging stations in the Rock River Basin.  
Hydrology was balanced first on a yearly basis looking at average annual totals, then monthly to verify 
snowfall and snowmelt routines, and then daily.  Daily calibration was conducted to check crop growth, 
evapotranspiration, and daily peak flows.  Crop yields predicted by SWAT were calibrated to those 
published in the USDA Agricultural Statistics.  

Under current land-use and management conditions, the model predicted an average annual load 
of approximately 1,680,000 pounds of total phosphorus for the basin with 41 percent from point sources 
and 59 percent from nonpoint sources.  Less than 10 percent of the annual phosphorus load is generated 
by the urban areas in the watershed.  Evaluation of various SCM scenarios shows that with 
implementation of NR 217 (applicable point source effluent at 1 mg/L) and improvement in tillage 
practices and nutrient management practices, total phosphorus can be reduced across the basin by 
approximately 40 percent.  It is important to note that the nonpoint management practices that were 
analyzed were limited to two options: modifications in tillage practices, and adoption of recommended 
nutrient application rates.  No other management practices (i.e., urban controls, riparian buffer strips, etc.) 
were simulated.  Urban controls were not included because the urban areas contributed a relatively small 
percentage of the total phosphorus load.  Thus, loadings depicted by SWAT under these management 
scenarios do not necessarily represent the lowest attainable loads.  Results suggest that a combination of 
point and nonpoint controls will be required to attain significant phosphorus reductions. 

FIGURE 4-19  Rock River Basin, Wisconsin. SOURCE: Reprinted, with permission, from Kirsch (2000). 
Copyright 2000 by American Society for Biological and Agricultural Engineers. 
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264 Urban Stormwater Management in the United States 

The CBWM is a detailed watershed model that is extended from HSPF as a base, but 
includes additional components to incorporate stormwater controls at the land segment level.  
HSPF is operated for a number of subbasins, and each subbasin model includes different land 
segments based on land cover and soil units as aspatial, lumped distribution functions, but also 
includes representation of SCMs and (large) stream routing.  Model implementation at the scale 
of the full Chesapeake Bay watershed requires fairly coarse-grained land partitioning.  A 
threshold of 100 cfs mean annual flow is used to represent streams and rivers, and the one-to-one 
mapping of land segment to river reach produces large, heterogeneous land segments as the basic 
runoff-producing zones. SCMs are implemented either at the field or runoff production unit as 
distinct land segment types in terms of management or land cover, or as “edge-of-field” 
reductions of runoff or pollutant loads. The latter are assigned as static efficiency factors 
irrespective of flow conditions or season, with all SCMs within a land segment integrated into a 
single weighted efficiency value. 

SLAMM is designed for complex, urban catchments and is used as a planning tool to 
assess both stormwater and pollutant runoff production and the capability of specific stormwater 
control strategies to reduce stormwater discharges from urban sources.  It is specifically designed 
to capture the most significant distributed and sequential drainage effects of variable source areas 
in urban catchments (Pitt and Vorhees, 2002) and is based on detailed descriptions of the 
catchment composition, including both type and relative position (drainage sequence) of land 
elements.  The model is dependent on high-resolution classification or description of the 
catchment that has become increasingly available in urban areas over the past two decades, and 
comprehensive field assessment of runoff and pollutant loading from different urban land 
elements.  SLAMM uses continuous simulation for some aspects, such as the build up of street 
pollutant loads between storms, while using event-based simulation for runoff.  The description 
of build-up and wash-off is a critical component in urban stormwater models applied to areas 
with substantial impervious surfaces and is a good example of the need to match detailed and 
rigorous field sampling in order to adequately describe and represent dominant processes.  
Details of measurement and model representation for build-up and wash-off of contaminants are 
given in Box 4-8. 

Potential New Applications of Coupled Distributed Models 

The advent of high-resolution digital topographic and land-cover data over the past two 
decades has fueled a significant shift in runoff modeling towards “spatially explicit” simulations 
that distinguish and connect runoff producing elements in a detailed flow routing network.  
While models developed prior to the availability of high-resolution data or based on older 
paradigms developed in the absence of this information required spatial and conceptual lumping 
of control volumes, more recently developed distributed models may contain control volumes 
linked in multiple vertical layers (soil and aquifer elements) and laterally from a drainage divide 
to the stream, including stream-channel and riparian segments.  A set of models has been 
developed and applied to stormwater generation using this paradigm that can be applied at the 
scale of residential neighborhoods, resolving land cover and topography at the parcel level. 
These models also vary in terms of their emphasis, with some models better representing coupled 
surface water–groundwater interactions, water, carbon and nutrient cycling, or land–atmosphere 
interactions.  Boyer et al. (2006) have recently reviewed a set of hydrologic and ecosystem 
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BOX 4-8 
Build-up and Wash-off of Contaminants from Impervious Surfaces 

The accumulation and wash-off of street particulates have been studied for many years (Sartor 
and Boyd, 1972; Pitt, 1979, 1985, 1987) and are important considerations in many stormwater models, 
such as SWMM, HSPF, and SLAMM, that require information pertaining to the movement of pollutants 
over land surfaces.  Accumulation rates are usually obtained through trial and error during calibration, 
with little, if any, actual direct measurements.  Furthermore, those direct measurements that have been 
made are often misapplied in modeling applications, resulting in unreasonable model predictions. 

Historically, streets have been considered the most important directly connected impervious 
surface.  Therefore, much early research was directed toward measuring the processes on these 
surfaces.  Although it was eventually realized that other surfaces can also be significant pollutant sources 
(see Pitt et al., 2005b,c, for reviews), additional research to study accumulation and wash-off for these 
other areas has not been conducted, such that the following discussion is focused on street dirt 
accumulation and wash-off.  

Accumulation of Particulates on Street Surfaces 

The permanent storage component of street surface particulates is a function of street texture 
and condition and is the quantity of street dust and dirt that cannot be removed naturally by rain or wind, 
or by street cleaning equipment.  It is literally trapped in the texture of the street.  The street dirt loading at 
any time is this initial permanent loading plus the accumulation amount corresponding to the exposure 
period, minus the resuspended material removal by wind and traffic-induced turbulence.   

One of the first research studies to attempt to measure street dirt accumulation was conducted by 
Sartor and Boyd (1972).  Field investigations were conducted between 1969 and 1971 in several cities 
throughout the United States and in residential, commercial, and industrial land-use areas.  Figure 4-20 is 
a plot of the 26 test area measurements collected from different cities, but separated by the three land 
uses.  The data are the accumulated solids loading plotted against the number of days since the street 
had been cleaned by the municipal street cleaning operation or a “significant” rain.  There is a large 
amount of variability. The street cleaning and this rain were both assumed to remove all of the street dirt; 
hence, the curves were all forced through zero loading at zero days. 

FIGURE 4-20 Accumulation curves developed during early street cleaning research.  SOURCE: Sartor 
and Boyd (1972). 
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266 Urban Stormwater Management in the United States 

BOX 4-8 Continued 

A more thorough study was conducted in San Jose, California by Pitt (1979), during which the 
measured street dirt loading for a smooth street was also found to be a function of time.  As shown in 
Figure 4-21, both accumulation rates and increases in particle size of the street dirt increase as time 
between street cleaning lengthens.  However, it is also evident that there is a substantial residual loading 
on the streets immediately after the street cleaning, which differs substantially from the assumption of 
Sartor and Boyd that rains reduce street dirt to zero.   

FIGURE 4-21  Street dirt accumulation and particle size changes on good asphalt streets in San Jose, 
California. SOURCE: Pitt (1979). 

The San Jose study also investigated the role of different street textures, which resulted in very 
different street dirt loadings.  Although the accumulation and deposition rates are quite similar, the initial 
loading values (the permanent storage values) are very different, with greater amounts of street dirt 
trapped by the coarser (oil and screens) pavement.  Street cleaning and rains are not able to remove this 
residual material.  The early, uncorrected Sartor and Boyd accumulation rates that ignored the initial 
loading values were almost ten times the corrected values that had reasonable “initial loads.”  

Finally, it was found that, at very long accumulation periods relative to the rain frequency, the 
wind losses (fugitive dust) may approximate the deposition rate, resulting in very little increases in 
loading.  In Bellevue, Washington, with inter-event rain periods averaging about three days, steady 
loadings were observed after about one week (Pitt, 1985).  However, in Castro Valley, California, the rain 
inter-event periods were much longer (ranging from about 20 to 100 days), and steady loadings were 
never observed (Pitt and Shawley, 1982). 

Taking many studies into account (Sartor and Boyd 1972—corrected; Pitt, 1979, 1983, 1985; Pitt 
and Shawley, 1982; Pitt and Sutherland, 1982; Pitt and McLean, 1986), the most important factors 
affecting the initial loading and maximum loading values have been found to be street texture and street 
condition, and not land use.  When data from many locations are studied, it is apparent that smooth 
streets have substantially less loadings at any accumulation period compared to rough streets for the 
same land use.  Very long accumulation periods relative to the rain frequency result in high street dirt 
loadings.  However, during these conditions the wind losses of street dirt (as fugitive dust) may 
approximate the deposition rate, resulting in relatively constant street dirt loadings. 

continues next page 
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267 Monitoring and Modeling 

BOX 4-8 Continued 

Wash-off of Street Surface Pollutants 

Wash-off of particulates from impervious surfaces is dependent on the available supply of 
particulates on the surface that can be removed by rains, the rain energy available to loosen the material, 
and the capacity of the runoff to transport the loosened material.  Observations of particulate wash-off 
during controlled tests have resulted in empirical wash-off models.  The earliest controlled street dirt 
wash-off experiments were conducted by Sartor and Boyd (1972) to estimate the percentage of the 
available particulates on the streets that would wash off during rains of different magnitudes.  Sartor and 
Boyd fitted their data to an exponential curve, as shown in Figure 4-22 (accumulative wash-off curves for 
several particle sizes).  The empirical equation that they developed, N = No e-kR, is only sensitive to the 
total rain depth up to the time of interest and the initial street dirt loading. 

FIGURE 4-22  Street dirt wash-off during high-intensity rain tests.  SOURCE: Sartor and Boyd (1972). 

There are several problems with this approach.  First, these figures did not show the total street 
dirt loading that was present before the wash-off tests.  Most modelers have assumed that the asymptotic 
maximum shown was the total “before-rain” street dirt loading; that is, the No factor has been assumed to 
be the total initial street loading, when in fact it is only the portion of the total street load available for 
wash-off (the maximum asymptotic wash-off load observed during the wash-off tests).  The actual total 
street dirt loadings were several times greater than the maximum wash-off amounts observed.  STORM 
and SWMM now use an availability factor (A) for particulate residue as a calibration procedure in order to 
reduce the wash-off quantity for different rain intensities (Novotny and Chesters, 1981).  Second, the 
proportionality constant, k, was found by Sartor and Boyd to be slightly dependent on street texture and 
condition, but was independent of rain intensity and particle size.  The value of this constant is usually 
taken as 0.18/mm, assuming that 90 percent of the particulates will be washed from a paved surface in 
one hour during a 13 mm/h rain.  However, Alley (1981) fitted this model to watershed outfall runoff data 
and found that the constant varied for different storms and pollutants for a single study area.  Novotny 
examined “before” and “after” rain-event street particulate loading data using the Milwaukee NURP 
stormwater data (Bannerman et al., 1983) and found almost a three-fold difference between the 
proportionality constant value for fine (<45 �m) and medium-sized particles (100 to 250 �m).  Jewell et 
al. (1980) also found large variations in outfall “fitted” values for different rains compared to the typical 
default value.  They stressed the need to have local calibration data before using the exponential wash-
off equation, as the default values can be very misleading.  The exponential wash-off equation for 
impervious areas is justified, but wash-off coefficients for each pollutant would improve its accuracy.  The 
current SWMM5 version discourages the use of accumulation and wash-off functions due to lack of data, 
and the misinterpretation of available data. 

continues next page 
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268 Urban Stormwater Management in the United States 

BOX 4-8 Continued 

It turns out that particle dislodgement and transport characteristics at impervious areas can be 
directly measured using relatively simple wash-off tests.  The Bellevue, Washington, urban runoff project 
(Pitt, 1985) included about 50 pairs of street dirt loading observations close to the beginnings and ends of 
rains to determine the differences in loadings that may have been caused by the rains.  The observations 
were affected by rains falling directly on the streets, along with flows and particulates originating from 
non-street areas. When all the data were considered together, the net loading difference was about 10 to 
13 g/curb-m removed, which amounted to a street dirt load reduction of about 15 percent.  Large 
reductions in street dirt loadings for the small particles were observed during these Bellevue rains.  Most 
of the weight of solid material in the runoff was concentrated in fine particle sizes (<63 µm). Very few 
wash-off particles greater than 1,000 µm were found; in fact, street dirt loadings increased for the largest 
sizes, presumably due to settled erosion materials.  Urban runoff outfall particle size analyses in Bellevue 
(Pitt, 1985) resulted in a median particle size of about 50 µm; similar results were obtained in the 
Milwaukee NURP study (Bannerman et al., 1983).  The results make sense because the rain energy 
needed to remove larger particles is much greater than for small particles. 

In order to clarify street dirt wash-off, Pitt (1987) conducted numerous controlled wash-off tests on 
city streets in Toronto.  The experimental factors examined included rain intensity, street texture, and 
street dirt loading.  The differences between available and total street dirt loads were also related to the 
experimental factors.  The runoff flow quantities were also carefully monitored to determine the magnitude 
of initial and total rain water losses on impervious surfaces.  The test setup was designed and tested to 
best represent actual rainfall conditions, such as rain intensities (3 mm/h) and peak rain intensities (12 
mm/h). The kinetic energies of the “rains” during these tests were therefore comparable to actual rains 
under investigation.  Figure 4-23 shows the asymptotic wash-off values observed in the tests, along with 
the measured total street dirt loadings.  The maximum asymptotic values are the “available” street dirt 
loadings (No).  As can be seen, the measured total loadings are several times larger than these 
“available” loading values.  For example, the asymptotic available total solids value for the high-intensity 
rain–dirty street–smooth street test was about 3 g/m2 while the total load on the street for this test was 
about 14 g/ m2, or about five times the available load.  The differences between available and total 
loadings for the other tests were even greater, with the total loads typically about ten times greater than 
the available loads.  The total loading and available loading values for dissolved solids were quite close, 
indicating almost complete wash-off of the very small particles. 

FIGURE 4-23  Wash-off plots for high rain intensity, dirty street, and smooth street test, showing the total 
street dirt loading.  SOURCE: Pitt (1987). 

continues next page 
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269 Monitoring and Modeling 

BOX 4-8 Continued 

The availability factor (the ratio of the available loading, N0, to the total loading) depended on the 
rain intensity and the street roughness, such that wash-off was more efficient for the higher rain energy 
and smoother pavement tests.  The worst case was for a low rain intensity and rough street, where only 
about 4.5 percent of the street dirt would be washed from the pavement.  In contrast, the high rain 
intensities on the smooth streets were more than four times more efficient in removing street dirt (20 
percent removal). 

A final important consideration in calculating wash-off of street dirt during rains is the carrying 
capacity of the flowing water to transport sediment.  If the calculated wash-off is greater than the carrying 
capacity (such as would occur for relatively heavy street dirt loads and low to moderate rain intensities), 
then the carrying capacity is limiting.  For high rain intensities, the carrying capacity is likely sufficient to 
transport most or all of the wash-off material.  Figure 4-24 shows the maximum wash-off amounts (g/m2) 
for the different tests conducted on smooth streets plotted against the rain intensity (mm/h) used for the 
tests (data from Sartor and Boyd, 1972, and Pitt, 1987).  Wash-off limitations for rough streets would be 
more restrictive. 

FIGURE 4-24  Maximum wash-off capacity for smooth streets (based on measurements of Sartor and 
Boyd, 1972; Pitt, 1987). If the predicted wash-off, using the previous “standard” wash-off equations, is 
smaller than the values shown in this figure, then those values can be used directly.  However, if the 
predicted wash-off is greater than the values shown in this figure, then the values in the figure should be 
used. 

Accumulation and Wash-off Summary 

This discussion summarized street particulate wash-off observations obtained during special 
wash-off tests, along with associated street dirt accumulation measurements.  The objectives of these 
tests were to identify the significant rain and street factors affecting particulate wash-off and to develop 
appropriate wash-off models.  The controlled wash-off experiments identified important relationships 
between “available” and “total” particulate loadings and the significant effects of the test variables on the 
wash-off model parameters.  Past modeling efforts have typically ignored or misused this relationship to 
inaccurately predict the importance of street particulate wash-off.  The available loadings were almost 
completely washed off streets during rains of about 25 mm (as previously assumed).  However, the 
fraction of the total loading that was available was at most only 20 percent of the total loading, and 
averaged only 10 percent, with resultant actual wash-offs of only about 9 percent of the total loadings. 

In many model applications, total initial loading values (as usually measured during field studies) 
are used in conjunction with model parameters as the available loadings, resulting in predicted wash-off 
values that are many times larger than observed.  This has the effect of incorrectly assuming greater 
pollutant contributions originating from streets and less from other areas during rains.  This in turn results 
in inaccurate estimates of the effectiveness of different source area urban runoff controls.  Although 
streets can be important sources of runoff and stormwater pollutants, their significance varies greatly 
depending on the land use and rainfall pattern.  They are much more important sources in areas having 
relatively mild rains (e.g., the Pacific Northwest), where contaminants from other potential sources are not 
effectively transported to the storm drainage system. 
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270 Urban Stormwater Management in the United States 

models in terms of their ability to simulate sources, transport, and transformation of nitrogen 
within terrestrial and aquatic ecosystems.  Data and information requirements are typically high, 
and the level of process specificity may outstrip the available information necessary to 
parameterize the integrated models.  However, an emphasis is placed on providing mechanistic 
linkage and feedbacks between important surface, subsurface, atmospheric, and ecosystem 
components.  Examples of these models include the Distributed Hydrology Soil Vegetation 
model (DHSVM, Wigmosta et al., 1994); the Regional Hydro-Ecologic Simulation System 
(RHESSys, Band et al., 1993; Tague and Band, 2004); ParFlow-Common Land Model (CLM, 
Maxwell and Miller, 2007); the Penn State Integrated Hydrologic Model (PIHM, Qu and Duffy, 
2007); the Soil Moisture Distribution and Routing (SMDR) model (Easton et al., 2007); and that 
of Xiao et al. (2007). 

One advantage of integrating surface and subsurface flow systems within any of these 
model structures is the ability to incorporate different SCMs by specifying characteristics of 
specific locations within the flow element networks linked to the subsurface drainage.  Examples 
can include alteration of surface detention storage and release curves to simulate detention 
ponds, or soil depth, texture, vegetation, and drainage release for rainfall gardens.  The 
advantage of this approach is the tight coupling of these SCM features with the connected 
surface and subsurface drainage systems, allowing the direct incorporation of the SCM as sink or 
source terms within the flowpath network.  Burgess et al. (1998) effectively demonstrated that 
suburban lawns can become the major source of stormwater in seasonally wet conditions 
(Seattle), while Cuo et al. (2008) have explored the modification of DHSVM to include detention 
SCMs. Xiao et al. (2007) explicitly integrated and evaluated parcel scale SCM design and 
efficiency into their model.  Wang et al. (2008) integrated a canopy interception model with a 
semi-distributed subsurface moisture scheme (TOPMODEL) to evaluate the effectiveness of 
urban tree canopy interception on stormwater production, utilizing a detailed spatial dataset of 
urban tree cover. Band et al. (2001) and Law (2003) coupled a water-, carbon-, and nitrogen-
cycling model to a distributed water routing system modified from DHSVM to simulate nitrogen 
cycling and export in a high-spatial-resolution representation of forested and suburban 
catchments.  While these models have the potential to directly link stormwater generation with 
specific dischargers, the challenge of scaling to larger watersheds remains.  SMDR (Easton et al., 
2007) has recently been used to integrate rural and urban stormwater production, including 
dissolved phosphorus source and transport in New York State. 

Alternatives to mass budget-based models include fully statistical approaches such as 
simple regressions based on watershed land use and population (e.g., Boyer et al., 2002); 
nonlinear regression using detailed watershed spatial data and observed loads to estimate 
retention parameters and loading of nutrients, sediment, and other pollutants (e.g., Smith et al., 
1997; Brakebill and Preston, 1999; Schwarz et al., 2006); and Bayesian chain models (e.g., 
Reckhow and Chapra, 1999; Borsuk et al., 2001).  These models have the advantage of being 
data-based, and therefore capable of assimilating observations as they become available to 
update water quality probabilities, but also lack a process basis that might support management 
intervention.  A major debate exists within the literature as to the relative advantages of detailed 
process-based models that may not have inadequate information for parameterization, and the 
more empirical, data-based approaches. 
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Monitoring and Modeling 271 

TABLE 4-7 Example Mathematical Models That Have Been or Can Be Used in Stormwater Modeling 
Model Common Use Typical 

Scale Complexity Data Requirements Ground-
water SCM Reference 

Rational 
Method 

Urban hydraulic 
design—peak flow 

Small Simple Land cover, rainfall 
intensity, Tc 

None None Standard hydrology 
text 

Simple 
Method 

Urban annual 
runoff, loads 

Small to 
medium 

Simple Impervious surface 
cover, land use, 
annual rainfall 

None None http://www.stormwa 
tercenter.net/monit 
oring%20and%20a 
ssessment/simple 
%20meth/simple.ht 
m 

TR-20 
TR-55 

Rural/urban runoff 
production for 
simple stormwater 
models, hydraulic 
design 

Small to 
medium 

Simple to 
medium 

Land use, soil 
texture, Tc 

None Pond sizing for 
hydraulic benefits 
and others through 
CN modification 

http://www.wsi.nrcs 
.usda.gov/products/ 
W2Q/H&H/Tools_ 
Models 

GWLF Rural/urban runoff, 
pollutant loading 

Medium to 
watershed 

Simple to 
medium 

Land use, soil 
texture, precipitation 
time series 

Simple 
linear 
reservoir 

Runoff reduction 
with CN 
modification 

Haith and 
Shoemaker (1987) 
http://www.avgwlf.p 
su.edu/overview.ht 
m 

P8 Urban runoff, 
pollutant loading 

Small to 
large 

Simple to 
medium 

Land use, soil 
texture, precipitation 
time series, SCM 
type and sizing 

Simple 
linear 
reservoir 

Runoff reduction 
with CN 
modification, ponds 
(evaluation and 
sizing), infiltration, 
street cleaning 

Palmstrom and 
Walker (1990) 
http://www.wwwalk 
er.net/p8/ 

MUSIC Urban runoff, 
pollutant loading, 
hydraulic design, 
simple receiving 
water 

Small to 
large 

Medium to 
complex 

Land use, soil 
texture, 
precipitation/PET? 
time series, drainage 
system details, SCM 
type and sizing 

Simple 
linear 
reservoir 

Comprehensive 
evaluation of SCM 
systems 

Wong (2000) 
(proprietary) 
http://www.toolkit.n 
et.au/cgi
bin/WebObjects/too 
lkit.woa/wa/product 
Details?productID= 
1000000 
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272 Urban Stormwater Management in the United States 

Model Common Use Typical 
Scale Complexity Data Requirements Ground-

water SCM Reference 

SWMM Urban runoff, 
pollutant loading, 
hydraulic design 

Small to 
large 

Medium to 
complex 

Land use, soil 
texture, 
meteorological time 
series, drainage 
system details, SCM 
type and sizing 

Simple 
linear 
reservoir? 

Infiltration 
practices, ponds, 
street cleaning 

http://www.epa.gov 
/ednnrmrl/models/s 
wmm 

PCSWMM Same as above Same as 
above 

Same as 
above 

Same as above Same as 
above 

Enhanced SCM 
compared to 
SWMM 

(proprietary) 
http://www.comput 
ationalhydraulics.c 
om/Software/PCS 
WMM.NET 

WinSLAMM Urban runoff, 
pollutant loads 

Small to 
large 

Intermediate Land cover, land 
use, development 
characteristics, 
soil texture, 
compaction, rainfall 
event time series, 
monthly PET, 
monthly water 
evaporation, SCM 
type and sizing 

Mounding 
under 
infiltration 
controls 

Comprehensive 
evaluation of SCM 
systems  

(proprietary) 
http://www.winslam 
m.com/prod01.htm 

SWAT Rural runoff, 
loading 

Medium to 
watershed 

Intermediate Land cover/land use, 
soil texture, 
precipitation, 
temperature, 
humidity, solar 
radiation time or PET 
series 

Simple 
subbasin 
reservoir 

Impoundments, 
agricultural 
conservation 
practices, nutrient 
management, 
buffers 

http://www.epa.gov 
/waterscience/BASI 
NS/bsnsdocs.html# 
swat 

HSPF Comprehensive 
watershed 
evaluation, 
receiving water 
dynamics 

Medium to 
watershed 

Complex Land cover/land use, 
soil texture, 
precipitation, 
temperature, 
humidity, solar 
radiation or PET time 
series 

Subbasin 
reservoir 

Infiltration, ponds Bicknell et al. 
(2005) 
http://www.epa.gov 
/ceampubl/swater/h 
spf/index.htm 

http://www.epa.gov 
/waterscience/BASI 
NS/bsnsdocs.html# 
hspf 
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Model Common Use Typical 
Scale Complexity Data Requirements Ground-

water SCM Reference 

WWHM 
HSPF engine with 
regional 
modifications, 

Puget 
Sound 

Complex Same as above Same as 
above 

Enhanced 
infiltration, ponds 
(from HSPF) 

http://www.ecy.wa. 
gov/programs/wg/st 
ormwater/wwhm_tr 
aining/index.html. 

CBWM 
HSPF engine with 
regional 
modifications, 
integration specific 
spatial data 
processing 

Chesapeake 
Bay 
Watershed 

Complex Same as above Same as 
above 

Enhanced 
infiltration, ponds 
(from HSPF) 

http://www.chesape 
akebay.net/phase5. 
htm 

1 Note: CN, curve number 
2 
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274 Urban Stormwater Management in the United States 

Limitations in Extending Stormwater Models to Biological Impacts 

The mass budget approach may be successful in developing the physical and chemical 
characteristics of the receiving waterbody in terms of the flow (or stage) duration curve, the 
distribution of concentrations over time, and the integrated pollutant storage and flux (load) 
terms.  However, the biological status of the waterbody requires a link between the physical and 
chemical conditions, primary productivity, and trophic system interactions.  Progressing from 
aquatic ecosystem productivity to trophic systems includes increasingly complex ecological 
processes such as competition, herbivory, predation, and migration.  To date, mechanistic 
linkage between flow path hydraulics, biogeochemistry, and the ecological structure of the 
aquatic environment has not been developed.  Instead, habitat suitability for different 
communities is identified through empirical sampling and analysis, with the implicit assumption 
that, as relative habitat suitability changes, transitions will occur between species or 
assemblages.  These methods may work well at the base of the trophic system (algae, 
phytoplankton) and for specific conditions such as DO limitations on fish communities, but the 
impacts of low to moderate concentrations of pollutants on aquatic ecosystems may still be 
poorly understood. A critical assumption in these and similar models (e.g., ecological 
community change resulting from physical changes to the watershed or climate) is the 
substitution of space for time.  More detailed understanding of the mechanisms leading to a shift 
in ecological communities and interactions with the physical environment is necessary to 
develop models of transient change, stability of the shifts, and feedback to the biophysical 
environment.   

Given these limitations, it should be noted that statistical databases on species tolerance 
to a range of aquatic conditions have been compiled that will allow the development of habitat 
suitability mapping as a mechanism for (1) targeting ecosystem restoration, (2) determining 
vulnerable sites (for use in application of the Endangered Species Act), and (3) assessing aquatic 
ecosystem impairment and “best use” relative to reference sites. 

*** 

Stormwater models have been developed to meet a range of objectives, including small-
scale hydraulic design (e.g., siting and sizing a detention pond), estimation of potential 
contributions of stormwater pollutants from different land covers and locations using empirically 
generated EMC, and large watershed hydrology and gross pollutant loading.  The ability to 
associate a given discharger with a particular waterbody impairment is limited by the scale and 
complexity of watersheds (i.e., there maybe multiple discharge interactions); by the ability of a 
model to accurately reproduce the distribution function of discharge events and their cumulative 
impacts (as opposed to focusing only on design storms of specific return periods); and by the 
availability of monitoring data of sufficient number and design to characterize basic processes 
(e.g., build-up/wash-off), to parameterize the models, and to validate model predictions. 

In smaller urban catchments with few dominant dischargers and significant impervious 
area, current modeling capabilities may be sufficient to associate the cumulative impact of 
discharge to waterbody impairment.  However, many impaired waterbodies have larger, more 
heterogeneous stormwater sources, with impacts that are complex functions of current and past 
conditions. The level of sampling that would be necessary to support linked model calibration 
and verification using current measurement technologies is both time-consuming and expensive.  
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275 Monitoring and Modeling 

In order to develop a more consistent capability to support stormwater permitting needs, there 
should be increased investment in improving model paradigms, especially the practice and 
methods of model linkage as described above, and in stormwater monitoring.  The latter may 
require investment in a new generation of sensors that can sample at temporal resolutions that 
can adjust to characterize low flow and the dynamics of storm flow, but are sufficiently 
inexpensive and autonomous to be deployed in multiple locations from distributed sources to 
receiving waterbodies of interest.  Finally, as urban areas extend to encompass progressively 
lower-density development, the interactions of surface water and groundwater become more 
critical to the cumulative impact of stormwater on impaired waterbodies. 

EPA needs to ensure continuous support and development of their water quality models 
and spatial data infrastructure.  Beyond this, a set of distributed watershed models has been 
developed that can resolve the location and position of parcels within hydrologic flow fields; 
these are being modified for use as urban stormwater models.  These models avoid the pitfalls of 
lumping, but they require much greater volumes of spatial data, provided by current remote 
sensing technology (e.g., lidar, airborne digital optical and infrared sensors) as well as the 
emerging set of in-stream sensor systems.  While these methods are not yet operational or 
widespread, they should be further investigated and tested for their capabilities to support 
stormwater management. 

CONCLUSIONS AND RECOMMENDATIONS 

This chapter addresses what might be the two weakest areas of the stormwater program— 
monitoring and modeling of stormwater.  The MS4 and particularly the industrial stormwater 
monitoring programs suffer from (1) a paucity of data, (2) inconsistent sampling techniques, (3) 
a lack of analyses of available data and guidance on how permittees should be using the data to 
improve stormwater management decisions, and (4) requirements that are difficult to relate to the 
compliance of individual dischargers.  The current state of stormwater modeling is similarly 
limited.  Stormwater modeling has not evolved enough to consistently say whether a particular 
discharger can be linked to a specific waterbody impairment, although there are many correlative 
studies showing how parameters co-vary in important but complex and poorly understood ways 
(see Chapter 3). Some quantitative predictions can be made, particularly those that are based on 
well-supported causal relationships of a variable that responds to changes in a relatively simple 
driver (e.g., modeling how a runoff hydrograph or pollutant loading change in response to 
increased impervious land cover).  However, in almost all cases, the uncertainty in the modeling 
and the data, the scale of the problems, and the presence of multiple stressors in a watershed 
make it difficult to assign to any given source a specific contribution to water quality 
impairment.  More detailed conclusions and recommendations about monitoring and modeling 
are given below. 

Because of a ten-year effort to collect and analyze monitoring data from MS4s 
nationwide, the quality of stormwater from urbanized areas is well characterized. These 
results come from many thousands of storm events, systematically compiled and widely 
accessible; they form a robust dataset of utility to theoreticians and practitioners alike.  These 
data make it possible to accurately estimate the EMC of many pollutants.  Additional data are 
available from other stormwater permit holders that were not originally included in the database 
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276 Urban Stormwater Management in the United States 

and from ongoing projects, and these should be acquired to augment the database and improve its 
value in stormwater management decision-making. 

Industry should monitor the quality of stormwater discharges from certain critical 
industrial sectors in a more sophisticated manner, so that permitting authorities can better 
establish benchmarks and technology-based effluent guidelines. Many of the benchmark 
monitoring requirements and effluent guidelines for certain industrial subsectors are based on 
inaccurate and old information.  Furthermore, there has been no nationwide compilation and 
analysis of industrial benchmark data, as has occurred for MS4 monitoring data, to better 
understand typical stormwater concentrations of pollutants from various industries.  The absence 
of accurate benchmarks and effluent guidelines for critical industrial sectors discharging 
stormwater may explain the lack of enforcement by permitting authorities, as compared to the 
vigorous enforcement within the wastewater discharge program. 

Industrial monitoring should be targeted to those sites having the greatest risk 
associated with their stormwater discharges.  Many industrial sites have no or limited 
exposure to runoff and should not be required to undertake extensive monitoring.  Visual 
inspections should be made, and basic controls should be implemented at these areas.  Medium-
risk industrial sites should conduct monitoring so that a sufficient number of storms are 
measured over the life of the permit for comparison to regional benchmarks.  Again, visual 
inspections and basic controls are needed for these sites, along with specialized controls to 
minimize discharges of the critical pollutants.  Stormwater from high-risk industrial sites needs 
to be continuously monitored, similar to current point source monitoring practices.  The use of a 
regionally calibrated stormwater model and random monitoring of the lower-risk areas will likely 
require additional monitoring. 

Continuous, flow-weighted sampling methods should replace the traditional 
collection of stormwater data using grab samples.  Data obtained from too few grab samples 
are highly variable, particularly for industrial monitoring programs, and subject to greater 
uncertainly because of experimenter error and poor data-collection practices.  In order to use 
stormwater data for decision making in a scientifically defensible fashion, grab sampling should 
be abandoned as a credible stormwater sampling approach for virtually all applications.  It 
should be replaced by more accurate and frequent continuous sampling methods that are flow 
weighted. Flow-weighted composite monitoring should continue for the duration of the rain 
event. Emerging sensor systems that provide high temporal resolution and real-time estimates 
for specific pollutants should be further investigated, with the aim of providing lower costs and 
more extensive monitoring systems to sample both streamflow and constituent loads. 

Flow monitoring and on-site rainfall monitoring need to be included as part of 
stormwater characterization monitoring.  The additional information associated with flow and 
rainfall data greatly enhance the usefulness of the much more expensive water quality 
monitoring. Flow monitoring should also be correctly conducted, with adequate verification and 
correct base-flow subtraction methods applied.  Using regional rainfall data from locations 
distant from the monitoring location is likely to be a major source of error when rainfall factors 
are being investigated.  The measurement, quality assurance, and maintenance of long-term 
precipitation records are both vital and nontrivial to stormwater management. 
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Whether a first flush of contaminants occurs at the start of a rainfall event depends 
on the intensity of rainfall, the land use, and the specific pollutant.  First flushes are more 
common for smaller sites with greater imperviousness and thus tend to be associated with more 
intense land uses such as commercial areas. Even though a site may have a first flush of a 
constituent of concern, it is still important that any SCM be designed to treat as much of the 
runoff from the site as possible. In many situations, elevated discharges may occur later in an 
event associated with delayed periods of peak rainfall intensity.   

Stormwater runoff in arid and semi-arid climates demonstrates a seasonal first-flush 
effect (i.e., the dirtiest storms are the first storms of the season).  In these cases, it is important 
that SCMs are able to adequately handle these flows.  As an example, early spring rains mixed 
with snowmelt may occur during periods when wet detention ponds are still frozen, hindering 
their performance.  The first fall rains in the southwestern regions of the United States may occur 
after extended periods of dry weather. Some SCMs, such as street cleaning targeting leaf 
removal, may be more effective before these rains than at other times of the year. 

Watershed models are useful tools for predicting downstream impacts from 
urbanization and designing mitigation to reduce those impacts, but they are incomplete in 
scope and typically do not offer definitive causal links between polluted discharges and 
downstream degradation.  Every model simulates only a subset of the multiple 
interconnections between physical, chemical, and biological processes found in any watershed, 
and they all use a grossly simplified representation of the true spatial and temporal variability of 
a watershed.  To speak of a “comprehensive watershed model” is thus an oxymoron, because the 
science of stormwater is not sufficiently far advanced to determine causality between all sources, 
resulting stressors, and their physical, chemical, and biological responses.  Thus, it is not yet 
possible to create a protocol that mechanistically links stormwater dischargers to the quality of 
receiving waters.  The utility of models with more modest goals, however, can still be high—as 
long as the questions being addressed by the model are in fact relevant and important to the 
functioning of the watershed to which that model is being applied, and sufficient data are 
available to calibrate the model for the processes included therein. 

EPA needs to ensure that the modeling and monitoring capabilities of the nation are 
continued and enhanced to avoid losing momentum in understanding and eliminating 
stormwater pollutant discharges.  There is a need to extend, develop, and support current 
modeling capabilities, emphasizing (1) the impacts of flow energy, sediment transport, 
contaminated sediment, and acute and chronic toxicity on biological systems in receiving 
waterbodies; (2) more mechanistic representation (physical, chemical, biological) of SCMs; and 
(3) coupling between a set of functionally specific models to promote the linkage of source, 
transport and transformation, and receiving water impacts of stormwater discharges.  Stormwater 
models have typically not incorporated interactions with groundwater and have treated 
infiltration and recharge of groundwater as a loss term with minimal consideration of 
groundwater contamination or transport to receiving waterbodies.  Emerging distributed 
modeling paradigms that simulate interactions of surface and subsurface flowpaths provide 
promising tools that should be further developed and tested for applications in stormwater 
analysis. 
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Chapter 5 

Stormwater Management Approaches 


A fundamental component of the U.S. Environmental Protection Agency’s (EPA) 
Stormwater Program, for municipalities as well as industries and construction, is the creation of 
stormwater pollution prevention plans.  These plans invariably document the stormwater control 
measures that will be used to prevent the permittee’s stormwater discharges from degrading local 
waterbodies. Thus, a consideration of these measures—their effectiveness in meeting different 
goals, their cost, and how they are coordinated with one another—is central to any evaluation of 
the Stormwater Program.  This report uses the term stormwater control measure (SCM) instead 
of the term best management practice (BMP) because the latter is poorly defined and not specific 
to the field of stormwater. 

The committee’s statement of task asks for an evaluation of the relationship between 
different levels of stormwater pollution prevention plan implementation and in-stream water 
quality. As discussed in the last two chapters, the state of the science has yet to reveal the 
mechanistic links that would allow for a full assessment of that relationship.  However, enough is 
known to design systems of SCMs, on a site scale or local watershed scale, to lessen many of the 
effects of urbanization. Also, for many regulated entities the current approach to stormwater 
management consists of choosing one or more SCMs from a preapproved list.  Both of these 
facts argue for the more comprehensive discussion of SCMs found in this chapter, including 
information on their characteristics, applicability, goals, effectiveness, and cost.  In addition, a 
multitude of case studies illustrate the use of SCMs in specific settings and demonstrate that a 
particular SCM can have a measurable positive effect on water quality or a biological metric.  
The discussion of SCMs is organized along the gradient from the rooftop to the stream.  Thus, 
pollutant and runoff prevention are discussed first, followed by runoff reduction and finally 
pollutant reduction. 

HISTORICAL PERSPECTIVE ON STORMWATER CONTROL MEASURES 

Over the centuries, SCMs have met different needs for cities around the world.  Cities in 
the Mesopotamian Empire during the second millennium BC had practices for flood control, to 
convey waste, and to store rain water for household and irrigation uses (Manor, 1966) (see 
Figure 5-1). Today, SCMs are considered a vital part of managing flooding and drainage 
problems in a city.  What is relatively new is an emphasis on using the practices to remove 
pollutants from stormwater and selecting practices capable of providing groundwater recharge.  
These recent expectations for SCMs are not readily accepted and require an increased 
commitment to the proper design and maintenance of the practices. 

With the help of a method for estimating peak flows (the Rational Method, see Chapter 
4), the modern urban drainage system came into being soon after World War II.  This generally 
consisted of a system of catch basins and pipes to prevent flooding and drainage problems by 
efficiently delivering runoff water to the nearest waterbody.  However, it was soon realized that 
delivering the water too quickly caused severe downstream flooding and bank erosion in the 
receiving water.  To prevent bank erosion and provide more space for flood waters, some stream 
channels were enlarged and lined with concrete (see Figure 5-2).  But while hardening and 
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FIGURE 5-1 Cistern tank, Kamiros, Rhodes (ancient Greece, 7th century BC).  SOURCE: 
Robert Pitt. 

FIGURE 5-2 Concrete channel in Lincoln Creek, Milwaukee, Wisconsin.  SOURCE: Roger 
Bannerman. 
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enlarging natural channels is a cost-effective solution to erosion and flooding, the modified 
channel increases downstream peak flows and it does not provide habitat to support a healthy 
aquatic ecosystem.   

Some way was needed to control the quantity of water reaching the end of pipes during a 
runoff event, and on-site detention (Figure 5-3) became the standard for accomplishing this.  
Ordinances started appearing in the early 1970s, requiring developers to reduce the peaks of 
different size storms, such as the 10-year, 24-hour storm.  The ordinances were usually intended 
to prevent future problems with peak flows by requiring the installation of flow control 
structures, such as detention basins, in new developments.  Detention basins can control peak 
flows directly below the point of discharge and at the property boundary.  However, when 
designed on a site-by-site basis without taking other basins into account, they can lead to 
downstream flooding problems because volume is not reduced (McCuen, 1979; Ferguson, 1991; 
Traver and Chadderton, 1992; EPA, 2005d).  In addition, out of concerns for clogging, openings 
in the outlet structure of most basins are generally too large to hold back flows from smaller, 
more frequent storms.  Furthermore, low-flow channels have been constructed or the basins have 
been graded to move the runoff through the structure without delay to prevent wet areas and to 
make it easier to mow and maintain the detention basin. 

Because of the limitations of on-site detention, infiltration of urban runoff to control its 
volume has become a recent goal of stormwater management.  Without stormwater infiltration, 
municipalities in wetter regions of the country can expect drops in local groundwater levels, 
declining stream base flows (Wang et al., 2003a), and flows diminished or stopped altogether 
from springs feeding wetlands and lakes (Leopold, 1968; Ferguson, 1994).   

The need to provide volume control marked the beginning of low-impact development 
(LID) and conservation design (Arendt, 1996; Prince George’s County, 2000), which were 
founded on the seminal work of landscape architect Ian McHarg and associates decades earlier 
(McHarg and Sutton, 1975; McHarg and Steiner, 1998).  The goal of LID is to allow for 
development of a site while maintaining as much of its natural hydrology as possible, such as 
infiltration, frequency and volume of discharges, and groundwater recharge.  This is 
accomplished with infiltration practices, functional grading, open channels, disconnection of 

FIGURE 5-3  On-site detention.  SOURCE: Tom Schueler. 
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286 Urban Stormwater Management in the United States 

impervious areas, and the use of fewer impervious surfaces.  Much of the LID focus is to manage 
the stormwater as close as possible to its source—that is, on each individual lot rather than 
conveying the runoff to a larger regional SCM. Individual practices include rain gardens (see 
Figure 5-4), disconnected roof drains, porous pavement, narrower streets, and grass swales.  In 
some cases, LID site plans still have to include a method for passing the larger storms safely, 
such as a regional infiltration or detention basin or by increasing the capacity of grass swales. 

Infiltration has been practiced in a few scattered locations for a long time.  For example, 
on Long Island, New York, infiltration basins were built starting in 1930 to reduce the need for a 
storm sewer system and to recharge the aquifer, which was the only source of drinking water 
(Ferguson, 1998). The Cities of Fresno, California, and El Paso, Texas, which faced rapidly 
dropping groundwater tables, began comprehensive infiltration efforts in the 1960s and 1970s.  
In the 1980s Maryland took the lead on the east coast by creating an ambitious statewide 
infiltration program.  The number of states embracing elements of LID, especially infiltration, 
has increased during the 1990s and into the new century and includes California, Florida, 
Minnesota, New Jersey, Vermont, Washington, and Wisconsin. 

FIGURE 5-4 Rain Garden in Madison, Wisconsin.  SOURCE: Roger Bannerman. 

Evidence gathered in the 1970s and 1980s suggested that pollutants be added to the list of 
things needing control in stormwater (EPA, 1983).  Damages caused by elevated flows, such as 
stream habitat destruction and floods, were relatively easy to document with something as simple 
as photographs. Documentation of elevated concentrations of conventional pollutants and 
potentially toxic pollutants, however, required intensive collection of water quality samples 
during runoff events.  Samples collected from storm sewer pipes and urban streams in the 
Menomonee River watershed in the late 1970s clearly showed the concentrations of many 
pollutants, such as heavy metals and sediment, were elevated in urban runoff (Bannerman et al., 
1979). Levels of heavy metals were especially high in industrial-site runoff, and construction-
site erosion was calculated to be a large source of sediment in the watershed.  This study was 
followed by the National Urban Runoff Program, which added more evidence about the high 
levels of some pollutants found in urban runoff (Athayde et al., 1983; Bannerman et al., 1983). 

*** 
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287 Stormwater Management Approaches 

With new development rapidly adding to the environmental impacts of existing urban 
areas, the need to develop good stormwater management programs is more urgent than ever.  For 
a variety of reasons, the greatest potential for stormwater management to reduce the footprint of 
urbanization is in the suburbs.  These areas are experiencing the fastest rates of growth, they are 
more amenable to stormwater management because buildings and infrastructure are not yet in 
place, and costs for stormwater management can be borne by the developer rather than by 
taxpayers. Indeed, most structural SCMs are applied to new development rather than existing 
urban areas. Many of the most innovative stormwater programs around the country are found in 
the suburbs of large cities such as Seattle, Austin, and Washington, D.C.  When stormwater 
management in ultra-urban areas is required, it entails the retrofitting of detention basins and 
other flow control structures or the introduction of innovative below-ground structures 
characterized by greater technical constraints and higher costs, most of which are charged to 
local taxpayers. 

Current-day SCMs represent a radical departure from past practices, which focused on 
dealing with extreme flood events via large detention basins designed to reduce peak flows at the 
downstream property line. As defined in this chapter, SCMs now include practices intended to 
meet broad watershed goals of protecting the biology and geomorphology of receiving waters in 
addition to flood peak protection. The term encompasses such diverse actions as using more 
conventional practices like basins and wetland to installing stream buffers, reducing impervious 
surfaces, and educating the public. 

REVIEW OF STORMWATER CONTROL MEASURES 

Stormwater control measures refer to what is defined by EPA (1999) as “a technique, 
measure, or structural control that is used for a given set of conditions to manage the quantity 
and improve the quality of stormwater runoff in the most cost-effective manner.”  SCMs are 
designed to mitigate the changes to both the quantity and quality of stormwater runoff that are 
caused by urbanization. Some SCMs are engineered or constructed facilities, such as a 
stormwater wetland or infiltration basin, that reduce pollutant loading and modify volumes and 
flow. Other SCMs are preventative, including such activities as education and better site design 
to limit the generation of stormwater runoff or pollutants. 

Stormwater Management Goals 

It is impossible to discuss SCMs without first considering the goals that they are expected 
to meet.  A broadly stated goal for stormwater management is to reduce pollutant loads to 
waterbodies and maintain, as much as possible, the natural hydrology of a watershed.  On a 
practical level, these goals must be made specific to the region of concern and embedded in the 
strategy for that region. Depending on the designated uses of the receiving waters, climate, 
geomorphology, and historical development, a given area may be more or less sensitive to both 
pollutants and hydrologic modifications.  For example, goals for groundwater recharge might be 
higher in an area with sandy soils as compared to one with mostly clayey soils; watersheds in the 
coastal zone may not require hydrologic controls.  Ideally, the goals of stormwater management 
should be linked to the water quality standards for a given state’s receiving waters.  However, 
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288 Urban Stormwater Management in the United States 

because of the substantial knowledge gap about the effect of a particular stormwater discharge on 
a particular receiving water (see Chapter 3 conclusions), surrogate goals are often used by state 
stormwater programs in lieu of water quality standards.  Examples include credit systems, 
mandating the use of specific SCMs, or achieving stormwater volume reduction.  Credit systems 
might be used for practices that are known to be productive but are difficult to quantify, such as 
planting trees. Specific SCMs might be assumed to remove a percent of pollutants, for example 
85 percent removal of total suspended solids (TSS) within a stormwater wetland.  Reducing the 
volume of runoff from impervious surfaces (e.g., using an infiltration device) might be assumed 
to capture the first flush of pollutants during a storm event.  Before discussing specific state 
goals, it is worth understanding the broader context in which goals are set. 

Trade-offs Between Stormwater Control Goals and Costs 

The potentially substantial costs of implementing SCMs raise a number of fundamental 
social choices concerning land-use decisions, designated uses, and priority setting for urban 
waters. To illustrate some of these choices, consider a hypothetical urban watershed with three 
possible land-cover scenarios: 25, 50, and 75 percent impervious surface.  A number of different 
beneficial uses could be selected for the streams in this watershed.  At a minimum, the goal may 
be to establish low-level standards to protect public health and safety.  To achieve this, sufficient 
and appropriate SCMs might be applied to protect residents from flooding and achieve water 
quality conditions consistent with secondary human contact.  Alternatively, the designated use 
could be to achieve the physical, chemical, and/or biological conditions sufficient to provide 
exceptional aquatic habitat (e.g., a high-quality recreational fishery).  The physical, biological, 
and chemical conditions supportive of this use might be similar to a reference stream located in a 
much less disturbed watershed. Achieving this particular designated use would require 
substantially greater resources and effort than achieving a secondary human contact use.  
Intermediate designated uses could also be imagined, including improving ambient water quality 
conditions that would make the water safe for full-body emersion (primary human contact) or 
habitat conditions for more tolerant aquatic species. 

Figure 5-5 sketches what the marginal (incremental) SCM costs (opportunity costs) might 
be to achieve different designated uses given different amounts of impervious surface in the 
watershed. The horizontal axis orders potential designated uses in terms of least difficult to most 
difficult to achieve. The three conceptual curves represent the SCM costs under three different 
impervious surface scenarios.  The relative positions of the cost curves indicate that achieving 
any specific designated use will be more costly in situations with a higher percentage of the 
watershed in impervious cover.  All cost curves are upward sloping, reflecting the fact that 
incremental improvements in designated uses will be increasingly costly to achieve.  The cost 
curves are purely conceptual, but nonetheless might reasonably reflect the relative costs and 
direction of change associated with achieving specific designated uses in different watershed 
conditions. 

The locations of the cost curves suggest that in certain circumstances not all designated 
uses can be achieved or can be achieved only at an extremely high cost.  For example, the 
attainment of exceptional aquatic uses may be unachievable in areas with 50 percent impervious 
surface even with maximum application of SCMs.  In this illustration, the cost of achieving even 
secondary human contact use is high for areas with 75 percent impervious surfaces.  In such 
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FIGURE 5-5 Cost of achieving designated uses in a hypothetical urban watershed.  MCC is the 
marginal control cost, which represents the incremental costs to achieve successive expansion 
of designated uses through SCMs.  The curves are constructed on the assumption that the 
lowest cost combination of SCMs would be implemented at each point on the curve. 

highly urbanized settings, achievement of only adequate levels of aquatic uses could be 
exceedingly high and strain the limits of what is technically achievable.  Finally, the existing and 
likely expected future land-use conditions have significant implications for what is achievable 
and at what cost. Clearly land-use decisions have an impact on the cost and whether a use can be 
achieved, and thus they need to be included in the decision process.  The trade-off between costs 
and achieving specific designated uses can change substantially given different development 
patterns. 

The purpose of Figure 5-5 is not to identify the precise location of the cost curves or to 
identify thresholds for achieving specific designated uses.  Rather, these concepts are used to 
illustrate some fundamental trade-offs that confront public and private investment and regulatory 
decisions concerning stormwater management.  The general relationships shown in Figure 5-5 
suggest the need for establishing priorities for investments in stormwater management and 
controls, and connecting land usage and watershed goals.  Setting overly ambitious or costly 
goals for urban streams may result in the perverse consequence of causing more waters to fail to 
meet designated uses.  For example, consider efforts to secure ambitious designated uses in 
highly developed areas or in an area slated for future high-density development.  Regulatory 
requirements and investments to limit stormwater quantity and quality through open-space 
requirements, areas set aside for infiltration and water detention, and strict application of 
maximum extent practicable controls have the effect of both increasing development costs and 
diminishing land available for residential and commercial properties.  Policies designed to 
achieve exceedingly costly or infeasible designated uses in urban or urbanizing areas could have 
the net consequence of shifting development (and associated impervious surface) out into 
neighboring areas and watersheds. The end result might be minimal improvements in “within
watershed” ambient conditions but a decrease in designated uses (more impairments) elsewhere.  
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290 Urban Stormwater Management in the United States 

In such a case, it might be sound water quality policy to accept higher levels of impervious 
surface in targeted locations, more stormwater-related impacts, and less ambitious designated 
uses in urban watersheds in order to preserve and protect designated uses in other watersheds. 

Setting unrealistic or unachievable water quality objectives in urban areas can also pose 
political risks for stormwater management.  The cost and difficulty of achieving ambitious water 
quality standards for urban stream goals may be understood by program managers but pursued 
nonetheless in efforts to demonstrate public commitment to achieving high-quality urban waters.  
Yet, promising what cannot be realistically achieved may act to undermine public support for 
urban stormwater programs.  Increasing costs without significant observable improvements in 
ambient water conditions or achievement of water quality standards could ultimately reduce 
public commitment to the program.  Thus, there are risks of “setting the bar” too high, or not 
coordinating land use and designated stream uses. 

The cost of setting the bar too low can also be significant.  Stormwater requirements that 
result in ineffective stormwater management will not achieve or maintain the desired water uses 
and can result in impairments.  Loss of property, degraded waters, and failed infrastructure are 
tangible costs to the public (Johnston et al., 2006).  Streambank rehabilitation costs can be 
severe, and loss of confidence in the ability to meet stormwater goals can result. 

The above should not be construed as an argument for or against devoting resources to 
SCMs; rather, such decisions should be made with an open and transparent acknowledgment and 
understanding of the costs and consequences involved in those decisions. 

Common State Stormwater Goals 

Most states do not and have never had an overriding water quality objective in their 
stormwater program, but rather have used engineering criteria for SCM performance to guide 
stormwater management.  These criteria can be loosely categorized as 

• Erosion and sedimentation control, 
• Recharge/base flow, 
• Water quality, 
• Channel protection, and 
• Flooding events. 

The SCMs used to address these goals work by minimizing or eliminating increases in 
stormwater runoff volume, peak flows, and/or the pollutant load carried by stormwater. 

The criteria chosen by any given state usually integrate state, federal, and regional laws 
and regulations. Areas of differing climates may emphasize one goal over another, and the 
levels of control may vary drastically.  Contrast a desert region where rainwater harvesting is 
extremely important versus a coastal region subject to hurricanes.  Some areas like Seattle have 
frequent smaller volume rainfalls—the direct opposite of Austin, Texas—such that small volume 
controls would be much more effective in Seattle than Austin.  Regional geology (karst) or the 
presence of Brownfields may affect the chosen criteria as well. 

The committee’s survey of State Stormwater Programs (Appendix C) reflects a wide 
variation in program goals as reflected in the criteria found in their SCM manuals.  Some states 
have no specific criteria because they do not produce SCM manuals, while others have manuals 
that address every category of criteria from flooding events to groundwater recharge.  Some 
states rely upon EPA or other states’ or transportation agencies’ manuals.  In general, soil and 
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291 Stormwater Management Approaches 

erosion control criteria are the most common and often exist in the absence of any other state 
criteria. This wide variation reflects the difficulties that states face in keeping up with rapidly 
changing information about SCM design and performance.   

The criteria are ordered below (after the section on erosion and sediment control) 
according to the size of the storm they address, from smallest to most extreme.  The criteria can 
be expressed in a variety of ways, from a simple requirement to control a certain volume of 
rainfall or runoff (expressed as a depth) to the size of a design storm to more esoteric 
requirements, such as limiting the time that flow can be above a certain threshold.  The volumes 
of rainfall or runoff are based on statistics of a region’s daily rainfall, and they approximate one 
another as the percentage of impervious cover increases.  Design storms for larger events that 
address channel protection and flooding are usually based on extreme event statistics and tend to 
represent a temporal pattern of rainfall over a set period, usually a day.  Finally, it should be 
noted that the categories are not mutually exclusive; for example, recharge of groundwater may 
enhance water quality via pollutant removal during the infiltration process.   

Erosion and Sedimentation Control.  This criterion refers to the prevention of erosion 
and sedimentation of sites during construction and is focused at the site level.  Criteria usually 
include a barrier plan to prevent sedimentation from leaving the site (e.g., silt fences), practices 
to minimize the potential erosion (phased construction), and facilities to capture and remove 
sediment from the runoff (detention).  Because these measures are considered temporary, smaller 
extreme events are designated as the design storm than what typically would be used if flood 
control were the goal. 

Recharge/Base Flow. This criterion is focused on sustaining the preconstruction 
hydrology of a site as it relates to base flow and recharge of groundwater supplies.  It may also 
include consideration of water usage of the property owners and return through septic tanks and 
tile fields. The criterion, expressed as a volume requirement, is usually to capture around 0.5 to 
1.0 inch of runoff from impervious surfaces depending on the climate and soil type of the region.  
(For this range of rainfall, very little runoff occurs from grass or forested areas, which is why 
runoff from impervious surfaces is used as the criterion.) 

Water Quality.  Criteria for water quality are the most widespread, and are usually 
crafted as specific percent removal for pollutants in stormwater discharge.  Generally, a water 
quality criterion is based on a set volume of stormwater being treated by the SCM.  The size of 
the storm can run from the first inch of rainfall off impervious surfaces to the runoff from the 
one-year, 24-hour extreme storm event.  It should be noted that the term “water quality” covers a 
wide range of groundwater and surface water pollutants, including water temperature and 
emerging contaminants. 

Many of the water quality criteria are surrogates for more meaningful parameters that are 
difficult to quantify or cannot be quantified, or they reflect situations where the science is not 
developed enough to set more explicit goals.  For example, the Wisconsin state requirement of 
an 80 percent reduction in TSS in stormwater discharge does not apply to receiving waters 
themselves.  However, it presumes that there will be some water quality benefits in receiving 
waters; that is, phosphorus and fecal coliform might be captured by the TSS requirement.  
Similarly water quality criteria may be expressed as credits for good practices, such as using 
LID, street sweeping, or stream buffers. 
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Channel Protection. This criterion refers to protecting channels from accelerated 
erosion during storm events due to the increased runoff.  It is tied to either the presumed 
“channel-forming event”—what geomorphologists once believed was the storm size that created 
the channel due to erosion and deposition—or to the minimum flow that accomplishes any 
degree of sediment transport.  It is generally defined as somewhere between the one- and five-
year, 24-hour storm event or a discharge level typically exceeded once to several times per year.  
Some states require a reduction in runoff volume for these events to match preconstruction 
levels. Others may require that the average annual duration of flows that are large enough to 
erode the streambank be held the same on an annual basis under pre- and postdevelopment 
conditions. 

It is not uncommon to find states where a channel protection goal will be written poorly, 
such that it does not actually prevent channel widening.  For example, MacRae (1997) presented 
a review of the common “zero runoff increase” discharge criterion, which is commonly met by 
using ponds designed to detain the two-year, 24-hour storm.  MacRae showed that stream bed 
and bank erosion occur during much lower events, namely mid-depth flows that generally occur 
more often than once a year, not just during bank-full conditions (approximated by the two-year 
event). This finding is entirely consistent with the well-established geomorphological literature 
(e.g., Pickup and Warner, 1976; Andrews, 1984; Carling, 1988; Sidle, 1988).  During monitoring 
near Toronto, MacRae found that the duration of the geomorphically significant predevelopment 
mid-bankfull flows increased by more than four-fold after 34 percent of the basin had been 
urbanized. The channel had responded by increasing in cross-sectional area by as much as three 
times in some areas, and was still expanding. 

Flooding Events.  This criterion addresses public safety and the protection of property 
and is applicable to storm events that exceed the channel capacity.  The 10- through the 100-year 
storm is generally used as the standard.  Volume-reduction SCMs can aid or meet this criterion 
depending on the density of development, but usually assistance is needed in the form of 
detention SCMs.  In some areas, it may be necessary to reduce the peak flow to below 
preconstruction levels in order to avoid the combined effects of increased volume, altered timing, 
and a changed hydrograph. It should be noted that some states do not consider the larger storms 
(100-year) to be a stormwater issue and have separate flood control requirements.   

Each state develops a framework of goals, and the corresponding SCMs used to meet 
them, which will depend on the scale and focus of the stormwater management strategy.  A few 
states have opted to express stormwater goals within the context of watershed plans for regions 
of the state. However, the setting of goals on a watershed basis is time-consuming and requires 
study of the watersheds in question. The more common approach has been to set generic or 
minimal controls for a region that are not based on a watershed plan.  This has been done in 
Maryland, Wisconsin (see Box 5-1), and Pennsylvania (see Box 5-2).  This strategy has the 
advantage of more rapid implementation of some SCMs because watershed management plans 
are not required. In order to be applicable to all watersheds in the state, the goals must target 
common pollutants or flow modification factors where the processes are well known.  It must 
also be possible for these goals to be stated in National Pollutant Discharge Elimination System 
(NPDES) permits.  Many states have selected TSS reduction, volume reduction, and peak flow 
control as generic goals. A generic goal is not usually based on potentially toxic pollutants, such 
as heavy metals, due to the complexity of their interaction in the environment, the dependence on  
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293 Stormwater Management Approaches 

BOX 5-1 
Wisconsin Statewide Goal of TSS Reduction for Stormwater Management 

To measure the success of stormwater management, Wisconsin has statewide goals for 
sediment and flow (Wisconsin DNR, 2002).  A lot is known about the impacts of sediment on receiving 
waters, and any reduction is thought to be beneficial.  Flow can be a good indicator of other factors; for 
example, reducing peak flows will prevent bank erosion. 

Developing areas in Wisconsin are required to reduce the annual TSS load by 80 percent 
compared to no controls (Wisconsin DNR, 2002).  Two flow-rated requirements for developing areas are 
in the administrative rules.  One is that the site must maintain the peak flow for the two-year, 24-hour 
rainfall event.  Second, the annual infiltration volume for postdevelopment must be within 90 percent of 
the predevelopment volumes for residential land uses; the number for non-residential is 60 percent.  Both 
of these flow control goals are thought to also have water quality benefits.   

The goal for existing urban areas is an annual reduction in TSS loads.  Municipalities must 
reduce their annual TSS loads by 20 percent, compared to no controls, by 2008.  This number is 
increased to 40 percent by 2013.  All of these goals were partially selected to be reasonable based on 
cost and technical feasibility.   

BOX 5-2 
Volume-Based Stormwater Goals in Pennsylvania 

Pennsylvania has developed a stormwater Best Management Practices manual to support the 
Commonwealth’s Storm Water Management Act.  This manual and an accompanying sample ordinance 
advocates two methods for stormwater control based on volume, termed Control Guidance (CG) 1 and 2.  
The first (CG-1) requires that the runoff volume be maintained at the two-year, 24-hour storm level (which 
corresponds to approximately 3.5 inches of rainfall in this region) through infiltration, evapotranspiration, 
or reuse.  This criterion addresses recharge/base flow, water quality, and channel protection, as well as 
helping to meet flooding requirements. 

The second method (CG-2) requires capture and removal of the first inch of runoff from paved 
areas, with infiltration strongly recommended to address recharge and water quality issues.  Additionally, 
to meet channel protection criteria, the second inch is required to be held for 24 hours, which should 
reduce the channel-forming flows.  (This is an unusual criterion in that it is expressed as what an SCM 
can accomplish, not as the flow that the channel can handle.)  Peak flows for larger events are required to 
be at preconstruction levels or less if the need is established by a watershed plan.  These criteria are the 
starting point for watershed or regional plans, to reduce the effort of plan development.  Some credits are 
available for tree planting, and other nonstructural practices are advocated for dissolved solids mitigation. 
See http://www.dep.state.pa.us/dep/deputate/watermgt/wc/subjects/stormwatermanagement/default.htm. 

the existing baseline conditions, and the need for more understanding on what are acceptable 
levels. The difficulty with the generic approach is that specific watershed issues are not 
addressed, and the beneficial uses of waters are not guaranteed. 

One potential drawback of a strategy based on a generic goal coupled to the permit 
process is that the implementation of the goal is usually on a site-by-site basis, especially for 
developing areas. Generic goals may be appropriate for certain ubiquitous watershed processes 
and are clearly better than having no goals at all.  However, they do not incorporate the effects of 
differences in past development and any unique watershed characteristics; they should be 
considered just a good starting point for setting watershed-based goals. 
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Role of SCMs in Achieving Stormwater Management Goals 

One important fundamental change in SCM design philosophy has come about because 
of the recent understanding of the roles of smaller storms and of impervious surfaces.  This is 
demonstrated by Box 3-4, which shows that for the Milwaukee area more than 50 percent of the 
rainfall by volume occurs in storms that have a depth of less then 0.75 inch.  If extreme events 
are the only design criteria for SCMs, the vast majority of the annual rainfall will go untreated or 
uncontrolled, as it is smaller than the minimum extreme event.  This relationship is not the same 
in all regions. For example, in Austin, Texas, the total yearly rainfall is smaller than in 
Milwaukee, but a large part of the volume occurs during larger storm events, with long dry 
periods in between. 

The upshot is that the design strategy for stormwater management, including drainage 
systems and SCMs, should take a region’s rainfall and associated runoff conditions into account.  
For example, an SCM chosen to capture the majority of the suspended solids, recharge the 
baseflow, reduce streambank erosion, and reduce downstream flooding in Pennsylvania or 
Seattle (which have moderate and regular rainfall) would likely not be as effective in Texas, 
where storms are infrequent and larger.  In some areas, a reduction in runoff volume may not be 
sufficient to control streambank erosion and flooding, such that a second SCM like an extended 
detention stormwater wetland may be needed to meet management goals.   

Finally, as discussed in greater detail in a subsequent section, SCMs are most effective 
from the perspective of both efficiency and cost when stormwater management is incorporated in 
the early planning stages of a community.  Retrofitting existing development with SCMs is much 
more technically difficult and costly because the space may not be available, other infrastructure 
is already installed, or utilities may interfere.  Furthermore, if the property is on private land or 
dedicated as an easement to a homeowners association, there may be regulatory limitations to 
what can be done. Because of these barriers, retrofitting existing urban areas often depends on 
engineered or manufactured SCMs, which are more expensive in both construction and 
operation. 

Stormwater Control Measures 

SCMs reduce or mitigate the generation of stormwater runoff and associated pollutants.  
These practices include both “structural” or engineered devices as well as more “nonstructural 
measures” such as land-use planning, site design, land conservation, education, and stewardship 
practices. Structural practices may be defined as any facility constructed to mitigate the adverse 
impacts of stormwater and urban runoff pollution.  Nonstructural practices, which tend to be 
longer-term and lower-maintenance solutions, can greatly reduce the need for or increase the 
effectiveness of structural SCMs.  For example, product substitution and land-use planning may 
be key to the successful implementation of an infiltration SCM.  Preserving wooded areas and 
reducing street widths can allow the size of detention basins in the area to be reduced. 

Table 5-1 presents the expansive list of SCMs that are described in this chapter.  For most 
of the SCMs, each listed item represents a class of related practices, with individual methods 
discussed in greater detail later in the chapter. There are nearly 20 different broad categories of 
SCMs that can be applied, often in combination, to treat the quality and quantity of stormwater 
runoff. A primary difference among the SCMs relates to which stage of the development cycle 
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295 Stormwater Management Approaches 

they are applied, where in the watershed they are installed, and who is responsible for 
implementing them.   

The development cycle extends from broad planning and zoning to site design, 
construction, occupancy, retrofitting, and redevelopment.  As can be seen, SCMs are applied 
throughout the entire cycle. The scale at which the SCM is applied also varies considerably.  
While many SCMs are installed at individual sites as part of development or redevelopment 
applications, many are also applied at the scale of the stream corridor or the watershed or to 
existing municipal stormwater infrastructure.  The final column in Table 5-1 suggests who would 
implement the SCM.  In general, the responsibility for implementing SCMs primarily resides 
with developers and local stormwater agencies, but planning agencies, landowners, existing 
industry, regulatory agencies, and municipal separate storm sewer system (MS4) permittees can 
also be responsible for implementing many key SCMs. 

In Table 5-1, the SCMs are ordered in such a way as to mimic natural systems as rain 
travels from the roof to the stream through combined application of a series of practices 
throughout the entire development site.  This order is upheld throughout the chapter, with the 
implication that no SCM should be chosen without first considering those that precede it on the 
list. 

Given that there are 20 different SCM groups and a much larger number of individual 
design variations or practices within each group, it is difficult to authoritatively define the 
specific performance or effectiveness of SCMs.  In addition, our understanding of their 
performance is rapidly changing to reflect new research, testing, field experience, and 
maintenance history.  The translation of these new data into design and implementation guidance 
is accelerating as well. What is possible is to describe their basic hydrologic and water quality 
objectives and make a general comparative assessment of what is known about their design, 
performance, and maintenance as of mid-2008.  This broad technology assessment is provided in 
Table 5-2, which reflects the committee’s collective understanding about the SCMs from three 
broad perspectives: 

•	 Is widely accepted design or implementation guidance available for the SCM and has it 
been widely disseminated to the user community? 

•	 Have enough research studies been published to accurately characterize the expected 
hydrologic or pollutant removal performance of the SCM in most regions of the country? 

•	 Is there enough experience with the SCM to adequately define the type and scope of 
maintenance needed to ensure its longevity over several decades? 

Affirmative answers to these three questions are needed to be able to reliably quantify or model 
the ability of the SCM, which is an important element in defining whether the SCM can be 
linked to improvements in receiving water quality.  As will be discussed in subsequent sections 
of this chapter, there are many SCMs for which there is only a limited understanding, 
particularly those that are nonstructural in nature. 

The columns in Table 5-2 summarize several important factors about each SCM, 
including the ability of the SCM to meet hydrologic control objectives and water quality 
objectives, the availability of design guidance, the availability of performance studies, and 
whether there are maintenance protocols.  The hydrologic control objectives range from 
complete prevention of stormwater flow to reduction in runoff volume and reduction in peak 
flows. The column on water quality objectives describes whether the SCM can prevent the 
generation of, or remove, contaminants of concern in stormwater. 
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296 Urban Stormwater Management in the United States 

TABLE 5-1 Summary of Stormwater Control Measures—When, Where, and Who 
Stormwater Control 
Measure 

When Where Who 

Product Substitution Continuous National, state, 
regional 

Regulatory agencies 

Watershed and Land-Use 
Planning 

Planning stage Watershed Local planning agencies 

Conservation of Natural 
Areas 

Site and watershed 
planning stage 

Site, 
watershed 

Developer, local planning 
agency 

Impervious Cover 
Minimization 

Site planning stage Site Developer, local review 
authority 

Earthwork Minimization Grading plan Site Developer, local review 
authority 

Erosion and Sediment 
Control 

Construction Site Developer, local review 
authority 

Reforestation and Soil 
Conservation 

Site planning and 
construction 

Site Developer, local review 
authority 

Pollution Prevention SCMs 
for Stormwater Hotspots 

Post-construction 
or retrofit 

Site Operators and local and 
state permitting agencies 

Runoff Volume Reduction— 
Rainwater harvesting 

Post-construction 
or retrofit 

Rooftop Developer, local planning 
agency and review 
authority 

Runoff Volume Reduction— 
Vegetated 

Post-construction 
or retrofit 

Site Developer, local planning 
agency and review 
authority 

Runoff Volume Reduction— 
Subsurface 

Post-construction 
or retrofit 

Site Developer, local planning 
agency and review 
authority 

Peak Reduction and Runoff 
Treatment 

Post-construction 
or retrofit 

Site Developer, local planning 
agency and review 
authority 

Runoff Treatment Post-construction 
or retrofit 

Site Developer, local planning 
agency and review 
authority 

Aquatic Buffers and 
Managed Floodplains 

Planning, construction 
and post-construction 

Stream corridor Developer, local plan
ning agency and review 
authority, landowners 

Stream Rehabilitation Postdevelopment Stream corridor  Local planning agency 
and review authority 

Municipal Housekeeping Postdevelopment Streets and storm-
water infrastructure 

MS4 Permittee 

Illicit Discharge Detection 
and Elimination 

Postdevelopment Stormwater 
infrastructure 

MS4 Permittee 

Stormwater Education Postdevelopment Stormwater 
infrastructure 

MS4 Permittee 

Residential Stewardship Postdevelopment Stormwater 
infrastructure 

MS4 Permittee 

Note: Nonstructural SCMs are in italics. 
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297 Stormwater Management Approaches 

The availability of design guidance tends to be greatest for the structural practices.  Some 
but not all nonstructural practices are of recent origin, and communities lack available design 
guidance to include them as an integral element of local stormwater solutions.  Where design 
guidance is available, it may not yet have been disseminated to the full population of Phase II 
MS4 communities. 

The column on the availability of performance data is divided into those SCMs where 
enough studies have been done to adequately define performance, those SCMs where limited 
work has been done and the results are variable, and those SCMs where only a handful of studies 
are available. A large and growing number of performance studies are available that report the 
efficiencies of structural SCMs in reducing flows and pollutant loading (Strecker et al., 2004; 
ASCE, 2007; Schueler et al., 2007; Selbig and Bannerman, 2008).  Many of these are compiled 
in the Center for Watershed Protection’s National Pollutant Removal Performance Database for 
Stormwater Treatment Practices (http://www.cwp.org/Resource_Libra
ry/Center_Docs/SW/bmpwriteup_092007_v3.pdf), in the International Stormwater BMP 
Database (http://www.bmpdatabase.org/Docs/Performance%20Summary%20June%202008.pdf), 
and by the Water Environment Research Foundation (WERF, 2008).  In cases where there is 
incomplete understanding of their performance, often information can be gleaned from other 
fields including agronomy, forestry, petroleum exploration, and sanitary engineering.  Current 
research suggests that it is not a question if whether structural SCMs “work” but more of a 
question of to what degree and with what longevity (Heasom et al., 2006; Davis et al., 2008; 
Emerson and Traver, 2008).  There is considerably less known about the performance of 
nonstructural practices for stormwater treatment, partly because their application has been 
uneven around the country and it remains fairly low in comparison to structural stormwater 
practices. 

Finally, defined maintenance protocols for SCMs can be nonexistent, emerging, or fully 
available. SCMs differ widely in the extent to which they can be considered permanent 
solutions. For those SCMs that work on the individual site scale on private property, such as rain 
gardens, local stormwater managers may be reluctant to adopt such practices due to concerns 
about their ability to enforce private landowners to conduct maintenance over time.  Similarly, 
those SCMs that involve local government decisions (such as education, residential stewardship 
practices, zoning, or street sweeping) may be less attractive because governments are likely to 
change over time.   

The following sections contain more detailed information about the individual SCMs 
listed in Tables 5-1 and 5-2, including the operating unit processes, the pollutants treated, the 
typical performance for both runoff and pollutant reduction, the strengths and weaknesses, 
maintenance and inspection requirements, and the largest sources of variability and uncertainty. 
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298 Urban Stormwater Management in the United States 

TABLE 5-2 Current Understanding of Stormwater Control Measure Capabilities 
SCM Hydrologic 

Control 
Objectives 

Water 
Quality 

Objectives 

Available 
Design 

Guidance 

Performance 
Studies 

Available 

Defined 
Maintenance 

Protocols 
Product Substitution NA Prevention NA Limited NA 
Watershed and Land-Use 
Planning 

All objectives Prevention Available Limited Yes 

Conservation of Natural 
Areas 

Prevention Prevention Available None Yes 

Impervious Cover 
Minimization 

Prevention 
and reduction 

Prevention Available Limited No 

Earthwork Minimization Prevention Prevention Emerging Limited Yes 
Erosion and Sediment 
Control 

Prevention 
and reduction 

Prevention 
and removal 

Available Limited Yes 

Reforestation and Soil 
Conservation 

Prevention 
and reduction 

Prevention 
and removal  

Emerging None No 

Pollution Prevention 
SCMs for Hotspots 

NA Prevention Emerging Very few No 

Runoff Volume 
Reduction—Rainwater 
harvesting 

Reduction NA Emerging Limited Yes 

Runoff Volume 
Reduction—Vegetated 
(Green Roofs, Bioretention 
Bioinfiltration, Bioswales) 

Reduction and 
some peak 
attenuation 

Removal Available Limited Emerging 

Runoff Volume 
Reduction—Subsurface 
(Infiltration Trenches, 
Pervious Pavements) 

Reduction and 
some peak 
attenuation 

Removal Available Limited Yes 

Peak Reduction and 
Runoff Treatment 
(Stormwater Wetlands, 
Dry/Wet Ponds) 

Peak 
attenuation 

Removal Available Adequate Yes 

Runoff Treatment 
(Sand Filters, 
Manufactured Devices) 

None Removal Emerging Adequate— 
sand filters 
Limited— 
manufactured 
devices 

Yes 

Aquatic Buffers and 
Managed Floodplains 

NA Prevention 
and removal 

Available Very few Emerging 

Stream Rehabilitation NA Prevention 
and removal 

Emerging Limited Unknown 

Municipal Housekeeping 
(Street Sweeping/Storm-
Drain Cleanouts) 

NA Removal Emerging Limited Emerging 

Illicit Discharge 
Detection/Elimination 

NA Prevention 
and removal 

Available Very few No 

Stormwater Education Prevention Prevention Available Very few Emerging 
Residential Stewardship Prevention Prevention Emerging Very few No 

Note: Nonstructural SCMs are in italics. 
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Stormwater Management Approaches 299 

Key: 
Hydrologic Objective Water Quality Objective Available Design Guidance? 
Prevention: Prevents generation of 
runoff 
Reduction: Reduces volume of runoff 
Treatment: Delays runoff delivery 
only 
Peak Attenuation: Reduction of peak 
flows through detention 

Prevention: Prevents generation, 
accumulation, or wash-off of 
pollutants and/or reduces runoff 
volume  
Removal: Reduces pollutant 
concentrations in runoff by physical, 
chemical, or biological means 

Available: Basic design or 
implementation guidance is available in 
most areas of the country are readily 
available 
Emerging: Design guidance is still 
under development, is missing in many 
parts of the country, or requires more 
performance data 

Performance Data Available? Defined Maintenance Protocol? Notes: 
Very Few: Handful of studies, not 
enough data to generalize about SCM 
performance 
Limited: Numerous studies have been 
done, but results are variable or 
inconsistent 
Adequate: Enough studies have been 
done to adequately define performance  

No: Extremely limited understanding 
of procedures to maintain SCM in 
the future  
Emerging: Still learning about how 
to maintain the SCM   
Yes: Solid understanding of 
maintenance for future SCM needs 

NA: Not applicable for the SCM 

Product Substitution 

Product substitution refers to the classic pollution prevention approach of reducing the 
emissions of pollutants available for future wash-off into stormwater runoff.  The most notable 
example is the introduction of unleaded gasoline, which resulted in an order-of-magnitude 
reduction of lead levels in stormwater runoff in a decade (Pitt et al., 2004a,b).  Similar reductions 
are expected with the phase-out of methyl tert-butyl ether (MTBE) additives in gasoline.  Other 
examples of product substitution are the ban on coal-tar sealants during parking lot renovation 
that has reduced PAH runoff (Van Metre et al., 2006), phosphorus-free fertilizers that have 
measurably reduced phosphorus runoff to Minnesota lakes (Barten and Johnson, 2007), the 
painting of galvanized metal surfaces, and alternative rooftop surfaces (Clark et al., 2005).  
Given the importance of coal power plant emissions in the atmospheric deposition of nitrogen 
and mercury, it is possible that future emissions reductions for such plants may result in lower 
stormwater runoff concentrations for these two pollutants. 

The level of control afforded by product substitution is quite high if major reductions in 
emissions or deposition can be achieved.  The difficulty is that these reductions require action in 
another environmental regulatory arena, such as air quality, hazardous waste, or pesticide 
regulations, which may not see stormwater quality as a core part of their mission. 

Watershed and Land-Use Planning 

Communities can address stormwater problems by making land-use decisions that change 
the location or quantity of impervious cover created by new development.  This can be 
accomplished through zoning, watershed plans, comprehensive land-use plans, or Smart Growth 
incentives. 
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300 Urban Stormwater Management in the United States 

The unit process that is managed is the amount of impervious cover, which is strongly 
related to various residential and commercial zoning categories (Cappiella and Brown, 2000).  
Numerous techniques exist to forecast future watershed impervious cover and its probable 
impact on the quality of aquatic resources (see the discussion of the Impervious Cover Model in 
Chapter 3; CWP, 1998a; MD DNR, 2005).  Using these techniques and simple or complex 
simulation models, planners can estimate stormwater flows and pollutant loads through the 
watershed planning process and alter the location or intensity of development to reduce them. 

The level of control that can be achieved by watershed and land-use planning is 
theoretically high, but relatively few communities have aggressively exercised it.  The most 
common application of downzoning has been applied to watersheds that drain to drinking water 
reservoirs (Kitchell, 2002). The strength of this practice is that it has the potential to directly 
address the underlying causes of the stormwater problem rather than just treating its numerous 
symptoms.  The weakness is that local decisions on zoning and Smart Growth are reversible and 
often driven by other community concerns such as economic development, adequate 
infrastructure, and transportation.  In addition, powerful consumer and market forces often have 
promoted low-density sprawl development.  Communities that use watershed-based zoning often 
require a compelling local environmental goal, since state and federal regulatory authorities have 
traditionally been extremely reluctant to interfere with the local land-use and zoning powers.   

Conservation of Natural Areas 

Natural-area conservation protects natural features and environmental resources that help 
maintain the predevelopment hydrology of a site by reducing runoff, promoting infiltration, and 
preventing soil erosion. Natural areas are protected by a permanent conservation easement 
prescribing allowable uses and activities on the parcel and preventing future development.  
Examples include any areas of undisturbed vegetation preserved at the development site, 
including forests, wetlands, native grasslands, floodplains and riparian areas, zero-order stream 
channels, spring and seeps, ridge tops or steep slopes, and stream, wetland, or shoreline buffers. 
In general, conservation should maximize contiguous area and avoid habitat fragmentation. 

While natural areas are conserved at many development sites, most of these requirements 
are prompted by other local, state, and federal habitat protections, and are not explicitly designed 
or intended to provide runoff reduction and stormwater treatment.  To date, there are virtually no 
data to quantify the runoff reduction and/or pollutant removal capability of specific types of 
natural area conservation, or the ability to explicitly link them to site design. 

Impervious Cover Reduction 

A variety of practices, some of which fall under the broader term “better site design,” can 
be used to minimize the creation of new impervious cover and disconnect or make more 
permeable the hard surfaces that are needed (Nichols et al., 1997; Richman, 1997; CWP, 1998a).  
A list of some common impervious cover reduction practices for both residential and commercial 
areas is provided below. 
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301 Stormwater Management Approaches 

Elements of Better Site Design: Single-Family Residential 
o	 Maximum residential street width  
o	 Maximum street right-of-way width  
o	 Swales and other stormwater practices can be located within the right-of-way 
o	 Maximum cul-de-sac radius with a bioretention island in the center 
o	 Alternative turnaround options such as hammerheads are acceptable if they reduce 

impervious cover 
o	 Narrow sidewalks on one side of the street (or move pedestrian pathways away from the 

street entirely) 
o	 Disconnect rooftops from the storm-drain systems  
o	 Minimize driveway length and width and utilize permeable surfaces 
o	 Allow for cluster or open-space designs that reduce lot size or setbacks in exchange for 

conservation of natural areas 
o	 Permeable pavement in parking areas, driveways, sidewalks, walkways, and patios 

Elements of Better Site Design: Multi-Family Residential and Commercial 
o	 Design buildings and parking to have multiple levels 
o	 Store rooftop runoff in green roofs, foundation planters, bioretention areas, or cisterns 
o	 Reduce parking lot size by reducing parking demand ratios and stall dimensions 
o	 Use landscaping areas, tree pits, and planters for stormwater treatment 
o	 Use permeable pavement over parking areas, plazas, and courtyards 

CWP (1998a) recommends minimum or maximum geometric dimensions for subdivisions, 
individual lots, streets, sidewalks, cul-de-sacs, and parking lots that minimize the generation of 
needless impervious cover, based on a national roundtable of fire safety, planning, transportation 
and zoning experts. Specific changes in local development codes can be made using these 
criteria, but it is often important to engage as many municipal agencies that are involved in 
development as possible in order to gain consensus on code changes. 

At the present time, there is little research available to define the runoff reduction 
benefits of these practices. However, modeling studies consistently show a 10 to 45 percent 
reduction in runoff compared to conventional development (CWP, 1998b,c, 2002).  Several 
monitoring studies have documented a major reduction in stormwater runoff from development 
sites that employ various forms of impervious cover reduction and LID in the United States and 
Australia (Coombes et al., 2000; Philips et al., 2003; Cheng et al., 2005) compared to those that 
do not. 

Unfortunately, better site design has been slowly adopted by local planners, developers, 
designers, and public works officials.  For example, although the project pictured in Figure 5-6 
has been very successful in terms of controlling stormwater, the better-site-design principles 
used have not been widely adopted in the Seattle area.  Existing local development codes may 
discourage or even prohibit the application of environmental site design practices, and many 
engineers and plan reviewers are hesitant to embrace them.  Impervious cover reduction must be 
incorporated at the earliest stage of site layout and design to be effective, but outdated 
development codes in many communities can greatly restrict the scope of impervious cover 
reduction (see Chapter 2). Finally, the performance and longevity of impervious cover reduction 
are dependent on the infiltration capability of local soils, the intensity of development, and the 
future management actions of landowners. 
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302 Urban Stormwater Management in the United States 

FIGURE 5-6 110th Street, Seattle, part of the Natural Drainage Systems Project.  This location 
exhibits several elements of impervious cover reduction. In particular, vegetated swales were 
installed and curbs and gutters removed.  There are sidewalks on only one side of the street, 
and they are separated from the road by the swales.  The residences’ rooftops have been 
disconnected from the storm-drain systems and are redirected into the swales.  SOURCE: 
Seattle Public Utilities. 

Earthwork Minimization 

This source control measure seeks to limit the degree of clearing and grading on a 
development site in order to prevent soil compaction, conserve soils, prevent erosion from steep 
slopes, and protect zero-order streams.  This is accomplished by (1) identifying key soils, 
drainage features, and slopes to protect and then (2) establishing a limit of disturbance where 
construction equipment is excluded.  This element is an important, but often under-utilized 
component of local erosion and sediment control plans. 

Numerous researchers have documented the impact of mass grading, clearing, and the 
passage of construction equipment on the compaction of soils, as measured by increase in bulk 
density, declines in soil permeability, and increases in the runoff coefficient (Lichter and 
Lindsey, 1994; Legg et al., 1996; Schueler, 2001a,b; Gregory et al., 2006).  Another goal of 
earthwork minimization is to protect zero-order streams, which are channels with defined banks 
that emanate from a hollow or ravine with convergent contour lines (Gomi et al., 2002).  They 
represent the uppermost definable channels that possess temporary or intermittent flow.  
Functioning zero-order channels provide major watershed functions, including groundwater 
recharge and discharge (Schollen et al., 2006; Winter, 2007), important nutrient storage and 
transformation functions (Bernot and Dodds, 2005; Groffman et al., 2005), storage and retention 
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303 Stormwater Management Approaches 

of eroded hill-slope sediments (Meyers, 2003), and delivery of leaf inputs and large woody 
debris. Compared to high-order network streams, zero-order streams are disproportionately 
disturbed by mass grading, enclosure, or channelization (Gomi et al., 2002; Meyer, 2003).  

The practice of earthwork minimization is not widely applied across the country. This is 
partly due to the limited performance data available to quantify its benefits, and the absence of 
local or national design guidance or performance benchmarks for the practice. 

Erosion and Sediment Control 

Erosion and sediment control predates much of the NPDES stormwater permitting 
program.  It consists of the temporary installation and operation of a series of structural and 
nonstructural practices throughout the entire construction process to minimize soil erosion and 
prevent off-site delivery of sediment.  Because construction is expected to last for a finite and 
short period of time, the design standards are usually smaller and thus riskier (25-year versus the 
100-year storm).  By phasing construction, thereby limiting the exposure of bare earth at any one 
time, the risk to the environment is reduced significantly. 

The basic practices include clearing limits, dikes, berms, temporary buffers, protection of 
drainage-ways, soil stabilization through hydroseeding or mulching, perimeter controls, and 
various types of sediment traps and basins.  All plans have some component that requires 
filtration of runoff crossing construction areas to prevent sediment from leaving the site.  This 
usually requires a sediment collection system including, but not limited to, conventional settling 
ponds and advanced sediment collection devices such as polymer-assisted sedimentation and 
advanced sand filtration.  Silt fences are commonly specified to filter distributed flows, and they 
require maintenance and replacement after storms as shown in Figure 5-7.  Filter systems are 
added to inlets until the streets are paved and the surrounding area has a cover of vegetation 
(Figure 5-8). Sedimentation basins (Figure 5-9) are constructed to filter out sediments through 
rock filters, or are equipped with floating skimmers or chemical treatment to settle out pollutants. 
Other common erosion and sediment control measures include temporary seeding and rock or 
rigged entrances to construction sites to remove dirt from vehicle tires (see Figure 5-10). 

FIGURE 5-7 A functioning silt fence (left) and an improperly maintained silt fence (right).  
SOURCES: EPA NPDES Menu of BMPs and Robert Traver. 
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304 Urban Stormwater Management in the United States 

FIGURE 5-8 Sediment filter left in place after construction.  SOURCE: Robert Traver. 

FIGURE 5-9  Sediment basin. SOURCE: EPA NPDES Menu of BMPs. 

FIGURE 5-10 Rumble strips to remove dirt from vehicle tires.  SOURCE: Laura Ehlers. 
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305 Stormwater Management Approaches 

Control of the runoff’s erosive potential is a critical element.  Most erosion and sediment 
control manuals provide design guidance on the capacity and ability of swales to handle runoff 
without eroding, on the design of flow paths to transport runoff at non-erosive velocities, and on 
the dissipation of energy at pipe outlets. Examples include rock energy dissipaters, level 
spreaders (see Figure 5-11), and other devices. 

Box 5-3 provides a comprehensive list of recommended construction SCMs.  The reader 
is directed to reviews by Brown and Caraco (1997) and Shaver et al. (2007) for more 
information.  Although erosion and sediment control practices are temporary, they require 
constant operation and maintenance during the complicated sequence of construction and after 
major storm events.  It is exceptionally important to ensure that practices are frequently 
inspected and repaired and that sediments are cleaned out.  Erosion and sediment control are 
widely applied in many communities, and most states have some level of design guidance or 
standards and specifications.  Nonetheless, few communities have quantified the effectiveness of 
a series of construction SCMs applied to an individual site, nor have they clearly defined 
performance benchmarks for individual practices or their collective effect at the site.  In general, 
there has been little monitoring in the past few decades to characterize the performance of 
construction SCMs, although a few notable studies have been recently published (e.g., Line and 
White, 2007). Box 5-4 describes the effectiveness of filter fences and filter fences plus grass 
buffers to reduce sediment loadings from construction activities and the resulting biological 
impacts. 

. 
FIGURE 5-11 Level spreader. SOURCE: Robert Traver. 
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306 Urban Stormwater Management in the United States 

BOX 5-3 
Recommended Construction Stormwater Control Measures 

1. As the top priority, emphasize construction management SCMs as follows: 
• Maintain existing vegetation cover, if it exists, as long as possible. 
• Perform ground-disturbing work in the season with smaller risk of erosion, and work off disturbed 

ground in the higher risk season. 
• Limit ground disturbance to the amount that can be effectively controlled in the event of rain. 
• Use natural depressions and planning excavation to drain runoff internally and isolate areas of potential 

sediment and other pollutant generation from draining off the site, so long as safe in large storms. 
• Schedule and coordinate rough grading, finish grading, and erosion control application to be completed 

in the shortest possible time overall and with the shortest possible lag between these work activities. 

2. Stabilize with cover appropriate to site conditions, season, and future work plans.  For example: 
• Rapidly stabilize disturbed areas that could drain off the site, and that will not be worked again, with 

permanent vegetation supplemented with highly effective temporary erosion controls until 
achievement of at least 90 percent vegetative soil cover. 

• Rapidly stabilize disturbed areas that could drain off the site, and that will not be worked again for more 
than three days, with highly effective temporary erosion controls. 

• If at least 0.1 inch of rain is predicted with a probability of 40 percent or more, before rain falls stabilize 
or isolate disturbed areas that could drain off the site, and that are being actively worked or will be 
within three days, with measures that will prevent or minimize transport of sediment off the property. 

3. As backup for cases where all of the above measures are used to the maximum extent possible but 
sediments still could be released from the site, consider the need for sediment collection systems 
including, but not limited to, conventional settling ponds and advanced sediment collection devices such 
as polymer-assisted sedimentation and advanced sand filtration. 

4. Specify emergency stabilization and/or runoff collection (e.g., using temporary depressions) 
procedures for areas of active work when rain is forecast. 

5. If runoff can enter storm drains, use a perimeter control strategy as backup where some soil exposure 
will still occur, even with the best possible erosion control (above measures) or when there is discharge to 
a sensitive waterbody. 

6. Specify flow control SCMs to prevent or minimize to the extent possible: 
• Flow of relatively clean off-site water over bare soil or potentially contaminated areas; 
• Flow of relatively clean intercepted groundwater over bare soil or potentially contaminated areas; 
• High velocities of flow over relatively steep and/or long slopes, in excess of what erosion control 

coverings can withstand; and 
• Erosion of channels by concentrated flows, by using channel lining, velocity control, or both. 

7. Specify stabilization of construction entrance and exit areas, provision of a nearby tire and chassis 
wash for dirty vehicles leaving the site with a wash water sediment trap, and a sweeping plan. 

8. Specify construction road stabilization. 

9. Specify wind erosion control. 

10. Prevent contact between rainfall or runoff and potentially polluting construction materials, processes, 
wastes, and vehicle and equipment fluids by such measures as enclosures, covers, and containments, as 
well as berming to direct runoff. 
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BOX 5-4 
Receiving Water Impacts Associated with Construction Site Discharges 

The following is a summary of a recent research project that investigated in-stream biological 
conditions downstream of construction sites having varying levels of erosion controls (none, the use of 
filter fences, and filter fences plus grass buffers) for comparison.  The project title is Studies to Evaluate 
the Effectiveness of Current BMPs in Controlling Stormwater Discharges from Small Construction Sites 
and was conducted for the Alabama Water Resources Research Institute, Project 2001AL4121B, by Drs. 
Robert Angus, Ken Marion, and Melinda Lalor of the University of Alabama at Birmingham.  The initial 
phase of the project, described below, was completed in 2002.  While this case study is felt to be 
representative of many sites across the United States, there are other examples of where silt fences have 
been observed to be more effective (e.g., Barrett et al., 1998). 

Methods 

This study was conducted in the upper Cahaba River watershed in north central Alabama, near 
Birmingham.  The study areas had the following characteristics.  (1) Topography and soil types 
representative of the upland physiographic regions in the Southeast (i.e., southern Appalachian and 
foothill areas); thus, findings from this study should be relevant to a large portion of the Southeast.  (2) 
The rainfall amounts and intensities in this region are representative of many areas of the Southeast and 
(3) the expanding suburbs of the Birmingham metropolitan area are rapidly encroaching upon the upper 
Cahaba River and its tributaries.  Stormwater runoff samples were manually collected from sheet flows 
above silt fences, and from points below the fence within the vegetated buffer.  Water was sampled 
during “intense” (≥1 inch/hour) rain events.  The runoff samples were analyzed for turbidity, particle size 
distribution (using a Coulter Counter Multi-Sizer IIe), and total solids (dissolved solids plus 
suspended/non-filterable solids).  Sampling was only carried out on sites with properly installed and well-
maintained silt fences, located immediately upgrade from areas with good vegetative cover.  

Six tributary or upper mainstream sites were studied to investigate the effects of sedimentation 
from construction sites on both habitat quality and the biological “health” of the aquatic ecosystem (using 
benthic macroinvertebrates and fish).  EPA’s Revision to Rapid Bioassessment Protocols for Use in 
Streams and Rivers was used to assess the habitat quality at the study sites.  Each site was assessed in 
the spring to evaluate immediate effects of the sediment, and again during the following late summer or 
early fall to evaluate delayed effects.  

Results 

Effectiveness of Silt Fences.  Silt fences were found to be better than no control measures at 
all, but not substantially.  The mean counts of small particles (<5 µm) below the silt fences were about 50 
percent less than that from areas with no erosion control measures, even though the fences appeared to 
be properly installed and in good order.  However, the variabilities were large and the difference between 
the means was not statistically significant.  For every variable measured, the mean values of samples 
taken below silt fences were significantly higher (p < 0.001) than samples collected from undisturbed 
vegetated control sites collected nearby and at the same time.  These data therefore indicate that silt 
fences are only marginally effective at reducing soil particulates in runoff water.  

Effectiveness of Filter Fences with Vegetated Buffers. Runoff samples were also collected 
immediately below filter fences, and below filter fences after flow over buffers having 5, 10, and 15 feet of 
dense (intact) vegetation.  Mean total solids in samples collected below silt fences and a 15-foot-wide 
vegetated buffer zone were about 20 percent lower, on average, than those samples collected only below 
the silt fence.  The installation of filter fences above an intact, good vegetated buffer removes sediment 
from construction site runoff more effectively than with the use of filter fences alone. 

continues next page 
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308 Urban Stormwater Management in the United States 

BOX 5-4 Continued 

Biological Metrics Sensitive to Sedimentation Effects (Fish).  Analysis of the fish biota 
indicates that various metrics used to evaluate the biological integrity of the fish community also are 
affected by highly sedimented streams.  As shown in Figure 5-12, the overall composition of the 
population, as quantified by the Index of Biotic Integrity (IBI) is lower; the proportion and biomass of 
darters, a disturbance-sensitive group, is lower; the proportion and biomass of sunfish is higher; the 
Shannon-Weiner diversity index is lower; and the number of disturbance-tolerant species is higher as 
mean sediment depth increases. 

FIGURE 5-12  Association between two fish metrics and amount of stream sediment.  NOTE: The IBI is 
based on numerous characteristics of the fish population.  The percent relative abundance of darters is 
the percentage of darters to all the fish collected at a site. SOURCE: Alabama WRRI. 

Benthic Macroinvertebrates.  A number of stream benthic macroinvertebrate community 
characteristics were also found to be sensitive to sedimentation.  Metrics based on these characteristics 
differ greatly between sediment-impacted and control sites (Figure 5-13).  Some of the metrics that 
appear to reflect sediment-associated stresses include the Hilsenhoff Biotic Index (HBI), a variation of the 
EPT index (percent EPT minus Baetis), and the Sorensen Index of Similarity to a reference site.  The HBI 
is a weighted mean tolerance value; high HBI values indicate sites dominated by disturbance-tolerant 
macroinvertebrate taxa.  The EPT% index is the percent of the collection represented by organisms in the 
generally disturbance-sensitive orders Ephemeroptera, Plecoptera, and Trichoptera. Specimens of the 
genus Baetis were not included in the index as they are relatively disturbance-tolerant.  The HBI and the 
EPT indices also show positive correlations to several other measures of disturbance, such as percent of 
the watershed altered by development. 

FIGURE 5-13  Associations between two macroinvertebrate metrics and the amount of stream sediment. 
SOURCE: Alabama WRRI. 
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309 Stormwater Management Approaches 

Reforestation and Soil Compost Amendments 

This set of practices seeks to improve the quality of native vegetation and soils present at 
the site. Depending on the ecoregion, this may involve forest, prairie, or chapparal plantings, 
tilling, and amending compacted soils to improve their hydrologic properties. 

The goal is to maintain as much predevelopment hydrologic function at a development 
site as possible by retaining canopy interception, duff/soil layer interception, evapotranspiration, 
and surface infiltration. The basic methods to implement this practice are described in Cappiella 
et al. (2006), Pitt et al. (2005), Chollak and Rosenfeld (1998), and Balusek (2003). 

At this time, there are few monitoring data to assess the degree to which land 
reforestation or soil amendments can improve the quality of stormwater runoff at a particular 
development site, apart from the presumptive watershed research that has shown that forests with 
undisturbed soils have very low rates of surface runoff and extremely low levels of pollutants in 
runoff (Singer and Rust, 1975; Johnson et al., 2000; Chang, 2006).  More data are needed on the 
hydrologic properties of urban forests and soils whose ecological functions are stressed or 
degraded by the urbanization process (Pouyat et al., 1995, 2007). 

Pollution Prevention SCMs for Stormwater Hotspots 

Certain classes of municipal and industrial operations are required to maintain a series of 
pollution prevention practices to prevent or minimize contact of pollutants with rainfall and 
runoff. Pollution prevention practices involve a wide range of operational practices at a site 
related to vehicle repairs, fueling, washing and storage, loading and unloading areas, outdoor 
storage of materials, spill prevention and response, building repair and maintenance, landscape 
and turf management, and other activities that can introduce pollutants into the stormwater 
system (CWP, 2005).  Training of personnel at the affected area is needed to ensure that 
industrial and municipal managers and employees understand and implement the correct 
stormwater pollution prevention practices needed for their site or operation. 

Examples of municipal operations that may need pollution prevention plans include 
public works yards, landfills, wastewater treatment plants, recycling and solid waste transfer 
stations, maintenance depots, school bus and fleet storage and maintenance areas, public golf 
courses, and ongoing highway maintenance operations.  The major industrial categories that 
require stormwater pollution prevention plans were described in Table 2-3.  Both industrial and 
municipal operations must develop a detailed stormwater pollution prevention plan, train 
employees, and submit reports to regulators.  Compliance has been a significant issue with this 
program in the past, particularly for small businesses (Duke and Augustenberg, 2006; Cross and 
Duke, 2008) Recently filed investigations of stormwater hotspots indicate many of these 
operations are not fully implementing their stormwater pollution prevention plans, and a recent 
GAO report (2007) indicates that state inspections and enforcement actions are extremely rare. 

The goal of pollution prevention is to prevent contact of rainfall or stormwater runoff 
with pollutants, and it is an important element of the post-construction stormwater plan.  
However, with the exception of a few industries such as auto salvage yards (Swamikannu, 1994), 
basic research is lacking on how much greater event mean concentrations are at municipal and 
industrial stormwater hotspots compared to other urban land uses.  In addition, little is presently 
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310 Urban Stormwater Management in the United States 

known about whether aggressive implementation of stormwater pollution prevention plans 
actually can reduce stormwater pollutant concentrations at hot spots. 

Runoff Volume Reduction—Rainwater Harvesting 

A primary goal of stormwater management is to reduce the volume of runoff from 
impervious surfaces.  There are several classes of SCMs that can achieve this goal, including 
rainwater harvesting systems, vegetated SCMs that evapotranspirate part of the volume, and 
infiltration SCMs. For all of these measures, the amount of runoff volume to be captured 
depends on watershed goals, site conditions including climate, upstream nonstructural practices 
employed, and whether the chosen SCM is the sole management measure or part of a treatment 
train. Generally, runoff-volume-reduction SCMs are designed to handle at least the first flush 
from impervious surfaces (1 inch of rainfall).  In Pennsylvania, control of the 24-hour, two-year 
storm volume (about 8 cm) is considered the standard necessary to protect stream-channel 
geomorphology, while base flow recharge and the first flush can be addressed by capturing a 
much smaller volume of rain (1–3 cm).  Where both goals must be met, the designer is permitted 
to either oversize the volume reduction device to control the larger volume, or build a smaller 
device and use it in series with an extended detention basin to protect the stream geomorphology 
(PaDEP, 2006). Some designers have reported that in areas with medium to lower percentage 
impervious surfaces they are able to control up to the 100-year storm by enlarging runoff
volume-reduction SCMs and using the entire site.  In retrofit situations, capture amounts as small 
as 1 cm are a distinct improvement.  It should be noted that there are important, although 
indirect, water quality benefits of all runoff-volume-reduction SCMs—(1) the reduction in runoff 
will reduce streambank erosion downstream and the concomitant increases in sediment load, and 
(2) volume reductions lead to pollutant load reductions, even if pollutant concentrations in 
stormwater are not decreased. 

Rainwater harvesting systems refer to use of captured runoff from roof tops in rain 
barrels, tanks, or cisterns (Figures 5-14 and 5-15).  This SCM treats runoff as a resource and is 
one of the few SCMs that can provide a tangible economic benefit through the reduction of 
treated water usage.  Rainwater harvesting systems have substantial potential as retrofits via the 
use of rain barrels or cisterns that can replace lawn or garden sprinkling systems.  Use of this 
SCM to provide gray water within buildings (e.g., for toilet flushing) is considerably more 
complicated due to the need to construct new plumbing and obtain the necessary permits. 

The greatest challenge with these systems is the need to use the stored water and avoid 
full tanks, since these cannot be responsive in the event of a storm.  That is, these SCMs are 
effective only if the captured runoff can be regularly used for some grey water usage, like car 
washing, toilet flushing, or irrigation systems (golf courses, landscaping, nurseries).  In some 
areas it might be possible to use the water for drinking, showering, or washing, but treatment to 
potable water quality would be required.  Sizing of the required storage is dependent on the 
climate patterns, the amount of impervious cover, and the frequency of water use.  Areas with 
frequent rainfall events require less storage as long as the water is used regularly, while areas 
with cold weather will not be able to utilize the systems for irrigation in the winter and thus 
require larger storage. 
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311 Stormwater Management Approaches 

FIGURE 5-14 Rainwater harvesting tanks at a      FIGURE 5-15  A Schematic of rainwater 
Starbucks in Austin, Texas.  SOURCE: Laura Ehlers. harvesting . SOURCE: PaDEP (2006). 

One substantial advantage of these systems is their ability to reduce water costs for the 
user and the ability to share needs.  An example of this interaction is the Pelican Hill 
development in Irvine, California, where excess runoff from the streets and houses is collected in 
enormous cisterns and used for watering of a nearby golf course.  Furthermore, compared to 
other SCMs, the construction of rainwater harvesting facilities provide a long-term benefit with 
minimal maintenance cost, although they do require an upfront investment for piping and storage 
tanks. 

Coombes et al. (2000) found that rainwater harvesting achieved a 60 to 90 percent 
reduction in runoff volume; in general, few studies have been conducted to determine the 
performance of these SCMs.  It should be noted that rainwater harvesting systems do collect 
airborne deposition and acid rain. 

Runoff Volume Reduction—Vegetated 

A large and very promising class of SCMs includes those that use infiltration and 
evapotranspiration via vegetation to reduce the volume of runoff.  These SCMs also directly 
address water quality of both surface water and groundwater by reducing streambank erosion, 
capturing suspended solids, and removing other pollutants from stormwater during filtration 
through the soil (although the extent to which pollutants are removed depends on the specific 
pollutant and the local soil chemistry).  Depending on their design, these SCMs can also reduce 
peak flows and recharge groundwater (if they infiltrate).  These SCMs can often be added as 
retrofits to developed areas by installing them into existing lawns, rights of way, or traffic 
islands. They can add beauty and property value. 

Flow volume is addressed by this SCM group by first capturing runoff, creating a 
temporary holding area, and then removing the stored volume through infiltration and 
evapotranspiration. Examples include bioswales, bioretention, rain gardens, green roofs, and 
bioinfiltration. Swales refer to grassy areas on the side of the road that convey drainage.  These 
were first designed to move runoff away from paved areas, but can now be designed to achieve a 
certain contact time with runoff so as to promote infiltration and pollutant removal (see Figure 5
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312 Urban Stormwater Management in the United States 

16). Bioretention generally refers to a constructed sand filter with soil and vegetation growing 
on top to which stormwater runoff from impervious surfaces is directed (Figure 5-17).  The 
original rain garden or bioretention facilities were constructed with a fabric at the bottom of the 
prepared soil to prevent infiltration and instead had a low-level outflow at the bottom.  Green 
roofs (Figure 5-18) are very similar to bioretention SCMs.  They tend to be populated with a 
light expanded shale-type soil and succulent plants chosen to survive wet and dry periods.  
Finally, bioinfiltration is similar to bioretention but is better engineered to achieve greater 
infiltration (Figure 5-19). All of these devices are usually at the upper end of a treatment train 
and designed for smaller storms, which minimizes their footprint and allows for incorporation 
within existing infrastructure (such as traffic control devices and median strips).  This allows for 
distributed treatment of the smaller volumes and distributed volume reduction. 

FIGURE 5-16 Vegetated swale. 	 FIGURE 5-17 Bioretention during a storm  
SOURCE: PaDEP (2006).	 event at the University of Maryland.  

SOURCE: Reprinted, with permission, from 
Davis et al. (2008). Copyright 2008 by the 
American Society of Civil Engineers. 

FIGURE 5-18 City Hall in the center of Chicago’s downtown was retrofitted with a green roof to 
reduce the heat island effect, remove airborne pollutants, and attenuate stormwater flows as a 
demonstration of innovative stormwater management in an ultra-urban setting.  SOURCE: 
Conservation Design Forum. 
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313 Stormwater Management Approaches 

FIGURE 5-19 Retrofit bioinfiltration at Villanova University immediately following a storm event.  
SOURCE: Robert Traver. 

These SCMs work by capturing water in a vegetated area, which then infiltrates into the 
soil below. They are primarily designed to use plant material and soil to evapotranspirate the 
runoff over several days. A shallow depth of ponding is required, since the inflows may exceed 
the possible infiltration ability of the native soil.  This ponding is maintained above an 
engineered sandy soil mixture and is a surface-controlled process (Hillel, 1998).  Early in the 
storm, the soil moisture potential creates a suction process that helps draw water into the SCM.  
This then changes to a steady rate that is “practically equal to the saturated hydraulic 
conductivity” of the subsurface (Hillel, 1998).  The hydrologic design goal should be to 
maximize the volume of water that can be held in the soil, which necessitates consideration of 
the soil hydraulic conductivity (which varies with temperature), climate, depth to groundwater, 
and time to drain.  Usually these devices are designed to empty between 24 and 72 hours after a 
storm event.  In some cases (usually bioretention), these SCMs have an underdrain. 

The choice of vegetation is an important part of the design of these SCMs.  Many sites 
where infiltration is desirable have highly sandy soils, and the vegetation has to be able to endure 
both wet and dry periods. Long root growths are desired to promote infiltration (Barr 
Engineering Co., 2001), and plants that attract birds can reduce the insect population.  
Bioretention cells may be wet for longer periods than bioinfiltration sites, requiring different 
plants. Denser plantings or “thorns” may be needed to avoid the destruction caused by humans 
and animals taking shortcuts through the beds. 

The pollutant removal mechanism operating for volume-reduction SCMs are different for 
each pollutant type, soil type, and volume-reduction mechanism.  For bioretention and SCMs 
using infiltration, the sedimentation and filtration of suspended solids in the top layers of the soil 
are extremely efficient.  Several studies have shown that the upper layers of the soil capture 
metals, particulate nutrients, and carbon (Pitt, 1996; Deschesne et al., 2005; Davis et al., 2008).  
The removal of dissolved nutrients from stormwater is not as straightforward.  While ammonia is 
caught by the top organic layer, nitrate is mobile in the soil column.  Some bioretention systems 
have been built to hold water in the soil for longer periods in order to create anaerobic conditions 
that would promote denitrification (Hunt and Lord, 2006a).  Phosphorus removal is related to the 
amount of phosphorus in the original soil.  Some studies have shown that bioretention cells built 
with agricultural soils increased the amount of phosphorus released.  Chlorides pass through the 
system unchecked (Ermilio and Traver, 2006), while oils and greases are easily removed by the 
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314 Urban Stormwater Management in the United States 

organic layer. Hunt et al. (2008) have reported in studies in North Carolina that the drying cycle 
appears to kill off bacteria. Temperature is not usually a concern as most storms do not overflow 
these devices. Green roofs collect airborne deposition and acid rain and may export nutrients 
when they overflow. However, this must be tempered by the fact that in larger storms, most 
natural lands would produce nutrients. 

A group of new research studies from North America and Australia have demonstrated 
the value of many of these runoff-volume-reduction practices to replicate predevelopment 
hydrology at the site. The results from 11 recent studies are given in Table 5-3, which shows the 
runoff reduction capability of bioretention. As can be seen, the reduction in runoff volume 
achieved by these practices is impressive—ranging from 20 to 99 percent with a median 
reduction of about 75 percent. Box 5-5 discusses the excellent performance of the bioswales 
installed during Seattle’s natural drainage systems project (see also Horner et al., 2003; Jefferies, 
2004; Stagge, 2006). Bioinfiltration has been less studied, but one field study concluded that 
close to 30 percent of the storm volume was able to be removed by bioinfiltration (Sharkey, 
2006). A very recent case study of bioinfiltration is provided in Box 5-6, which demonstrates 
that the capture of small storms through these SCMs is extremely effective in areas where the 
majority of the rainfall falls in smaller storms. 

TABLE 5-3 Volumetric Runoff Reduction Achieved by Bioretention 
Bioretention Design Location Runoff Reduction Reference 

Infiltration CT 99% Dietz and Clausen (2006) 
PA 86% Ermilio and Traver (2006) 
FL 98% Rushton (2002) 
AUS 73% Lloyd et al. (2002) 

Underdrain ONT 40% Van Seters et al. (2006) 
Model 30% Perez-Perdini et al. (2005) 
NC 40 to 60% Smith and Hunt (2007) 
NC 20 to 29% Sharkey (2006) 
NC 52 to 56% Hunt et al. (2008) 
NC 20 to 50% Passeport et al. (2008) 
MD 52 to 65% Davis et al. (2008) 
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315 Stormwater Management Approaches 

BOX 5-5 
Bioswale Case Study 

100th Street Cascade, Seattle, Washington 

A recent example of the ability of SCMs to accomplish a variety of goals was illustrated for water 
quality swales in Seattle, Washington.  As part of its Natural Drainage Systems Project, the City of Seattle 
retrofitted several blocks of an urban residential neighborhood with curbside vegetated swales.  On NW 
110th Street, the two-block-long system was developed as a cascade, due to the steep slope (6 percent).  
Twelve stepped, in-series biofilters were installed between properties and the road, each of which 
contains a storage area and an overflow weir.  During rain events, the cells were designed to fill before 
emptying into the cell downstream.  The soils in the bottom of each cell were over one foot thick and 
consisted of river rocks overlain by a swale mix.  Native plants were chosen to vegetate the sides of the 
swale. 

Extensive flow and water quality 
sampling occurred during 2003–2006 at the 
inflow and outflow of the biofilters as well as at 
references points elsewhere in the neighborhood 
that are not served by the new SCMs. Perhaps 
the most profound observation was that almost 
50 percent of all rainfall flowing into the cascade 
was infiltrated, resulting in a corresponding 
reduction in runoff.  Indeed, the cascade 
discharged measurable flow only during 49 of 
235 storm events during the period.  Depending 
on preceding conditions, the cascade was able 
to retain all of the flow for storms up to 1 inch in 
magnitude.  In addition to the reduction in runoff 
affected by the swales, they also achieved 
significant peak flow reduction, as shown in 
Figure 5-20.  Many peak flow rates were entirely dampened, even those where the inflow peak rate was 
as high as 0.7 cfs. 

FIGURE 5-20  Peak flow rates at the inlet and outlet of the cascade, as measured by two different 
devices: Campbell Scientific (left) and ISCO (right).  SOURCE: Horner and Chapman (2007). 
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316 Urban Stormwater Management in the United States 

BOX 5-5 Continued 

Water quality data were also extremely encouraging, as shown in Table 5-4.  For total suspended 
solids, influent concentration of 94 mg/L decreased to 29 mg/L at the outlet of the cascade.  Similar 
percent removals were observed for total copper, total phosphorus, total zinc, and total lead (see Table 5
4). Soluble phosphorus concentrations tended to increase from the inflow of the cascade to the outflow.   

TABLE 5-4 Typical Outflow Quality from the 100th Street Cascade. Permission pending. 
Pollutant Range (mg/L) 
Total Suspended Solids 10–40 
Total Nitrogen 0.6–1.4 
Total Phosphorus 0.09–0.23 
Soluble Reactive Phosphorus 0.02–0.05 
Total Copper 0.004–0.008 
Dissolved Copper 0.002–0.005 
Total Zinc 0.04–0.11 
Dissolved Zinc 0.02–0.06 
Total Lead 0.002–0.007 
Dissolved Lead <0.001 
Motor Oil 0.11–0.33 
SOURCE: Horner and Chapman (2007). 

Taking both measured concentrations and volume reduction into account, the cascade reduced 
the mass loadings for the contaminants by 60 percent to greater than 90 percent.  As shown in Table 5-5, 
pollutants associated with sediments were reduced to the greatest extent, while dissolved pollutants were 
less readily removed. 

TABLE 5-5 Pollutant Mass Loading Reductions at 100th Street Cascade. Permission pending. 
Pollutant Percent Reduction (90% Confidence Interval) 
Total Suspended Solids 84 (72–92) 
Total Nitrogen 63 (53–74) 
Total Phosphorus 63 (49–74) 
Total Copper 83 (77–88) 
Dissolved Copper 67 (50–78) 
Total Zinc 76 (46–85) 
Dissolved Zinc 55 (21–70) 
Total Lead 90 (84–94) 
Motor Oil 92 (86–97) 
SOURCE: Horner and Chapman (2007). 

This level of performance was compared to other parts of the neighborhood treated with 
conventional ditch and pipe systems.  The concentrations of almost all pollutants at the outlet of the 100th 

Cascade was significantly lower than a corresponding outlet at 120th Street. Furthermore, the ability of 
this SCM to attenuate peak flows and reduce runoff was remarkable. 
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317 Stormwater Management Approaches 

BOX 5-6 
SCM Evaluation Through Monitoring: 

Villanova Bioinfiltration SCM 

The Bioinfiltration Traffic Island located on the campus of Villanova University in Southeastern 
Pennsylvania is part of the Villanova Urban Stormwater Partnership (VUSP) BMP Demonstration Park 
(see Figure 5-21).  Originally funded through the Pennsylvania Growing Greener Program, and now 
through the State’s 319 nonpoint source monitoring program, the site has been monitored continuously 
since soon after it was constructed in 2001.  This monitoring has lead to a wealth of information about the 
performance and monitoring needs of infiltration SCMs. 

FIGURE 5-21 Villanova Bioinfiltration Traffic Island SCM.  SOURCE : Reprinted, with permission, from VUSP. 
Copyright by Villanova Urban Stormwater Partnership. 

The SCM is a retrofit of an existing curb-enclosed traffic island in the parking lot of a university 
dormitory complex.  The original grass area was dug out to approximately six feet.  The soil removed 
during the excavation was then mixed with sand onsite to create a 50 percent sand–soil mixture.  This soil 
mixture was then placed back into the excavation to a depth of approximately four feet, leaving a surface 
depression that is an average of two feet deep.  Care was taken during construction to prevent any 
compaction of either the soil mixture or the undisturbed soil below.  Placement of the mixed soil is shown 
in Figure 5-22. 

During construction two curb cuts were created to direct runoff into the SCM.  Creation of one of 
the cuts entailed filling and paving over an existing stormwater inlet to redirect the runoff that previously 
entered the stormwater drainage system of the parking lot.  Another existing inlet was used to collect and 
redirect runoff into the SCM.  Plants were chosen based on their ability to thrive in both extreme wet and 
dry conditions; the species chosen are commonly found on sand dunes where similar wet/dry conditions 
may exist. 

The contributing watershed is approximately 50,000 square feet and is 52 percent impervious 
surfaces.  The design goal of the SCM was for it to temporarily store the first inch of runoff.  The one-inch 
capture depth is based on an analysis of local historical rainfall data showing that capture of the first inch 
of each storm would account for approximately 96 percent of the annual rainfall.  This capture depth 
would therefore also account for the majority of the annual pollutant load coming from the drainage area. 

FIGURE 5-22  Placement of the mixed soil in the basin.  
Notice the construction equipment being kept away from  
the basin to avoid potential compaction of the sub-base.  
SOURCE : Reprinted, with permission, from VUSP.  
Copyright by Villanova Urban Stormwater Partnership. 

continues next page 
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318 Urban Stormwater Management in the United States 

BOX 5-6 Continued 

Continuous monitoring over multiple years has increased our understanding of how this type of 
structure operates and its benefits.  For example, Heasom et al. (2006) was able to produce a continuous 
hydrologic flow model of the site based on season.  Figure 5-23 shows the variability of the infiltration rate 
on a seasonal basis, and the relationship between infiltration and temperature (Emerson and Traver, 
2008).  This work has also shown no statistical change in performance over the five-year monitoring 
period.  
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FIGURE 5-23  Seasonal Infiltration Rate.  SOURCE: Reprinted, with permission, from Emerson and 
Traver (2008). Copyright 2008 by Journal of Irrigation and Drainage Engineering. 

When examining the yearly performance of the site from a surface water standpoint, it is easily 
shown that on a regular basis approximately 50 to 60 percent of the runoff that reaches the site is 
removed from the surface waters, and 80 to 85 percent of the rainfall is infiltrated (Figure 5-24). 
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FIGURE 5-24  2003 Performance and 2006 Performance. SOURCE : Reprinted, with permission, from VUSP. 
Copyright by Villanova Urban Stormwater Partnership. 
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319 Stormwater Management Approaches 

The performance of the SCM during individual storm events was examined in 2005.  Out of 77 
rainfall events, overflow was recorded for only seven events.  Generally overflow did not occur for rainfalls 
less than 1.95 inches except for one occasion.  As the bowl volume is much less than this value, 
substantial infiltration must be occurring during the storm event.  When one extreme 6-inch storm was 
recorded (Figure 5-25), it was surprising to note that infiltration occurred all during the storm event,  as did 
some unexpected peak flow reduction.  What is even more impressive is to examine the reduction in the 
duration of flows, which is directly related to downstream channel erosion (Figure 5-26).  Clearly the 
bioinfiltration SCM exceeded its design goals. 

FIGURE 5-25  October 2005 extreme storm event.   FIGURE 5-26 Flow duration curves, October 2005. 
storm event. SOURCE : Reprinted, with  SOURCE : Reprinted, with permission, from VUSP.  
permission, from VUSP. Copyright by Villanova   Copyright by Villanova Urban Stormwater Partnership. 
Urban Stormwater Partnership. 

Research on this site is currently examining water quality benefits and groundwater interactions.  
When evaluating the pollutant removal of bioinfiltration, it is critical to consider flow volumes and pollutant 
levels together.  For example, during many of the overflow events, there were higher nutrient levels 
leaving the SCM than entering due to the plants contained within the SCM.  However, when the runoff 
volume reduction is considered, the total nitrogen and phosphorus removed from the influent is 
impressive (Davis et al., 2008).  Water quality studies of the infiltrated water are still incomplete but 
generally show some conversion of nitrate to nitrite, and high chlorides from snow melt chemicals moving 
through the system.  Nutrient levels are relatively low in the samples at the 8-foot depth. 
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320 Urban Stormwater Management in the United States 

The strengths of vegetated runoff-volume-reduction SCMs include the flexibility to 
utilize the drainage system as part of the treatment train.  For example, bioswales can replace 
drainage pipes, green roofs can be installed on buildings, and bioretention can replace parking 
borders (Figure 5-27), thereby reducing the footprint of the stormwater system.  Also, through 
the use of swales and reducing pipes and inlets, costs can be offset.  Vegetated systems are more 
tolerant of the TSS collected, and their growth cycle maintains pathways for infiltration and 
prevents clogging. Freeze–thaw cycles also contribute to pathway maintenance.  The aesthetic 
appeal of vegetated SCMs is also a significant strength.   

Weaknesses include the dependence of these SCMs on native soil infiltration and the 
need to understand groundwater levels and karst geology, particularly for those SCMs designed 
to infiltrate. For bioinfiltration and bioretention, most failures occur early on and are caused by 
sedimentation and construction errors that reduce infiltration capacity, such as stripping off the 
topsoil and compacting the subsurface.  Once a good grass cover is established in the 
contributing area, the danger of sedimentation is reduced.  Nonetheless, the need to prevent 
sediment from overwhelming these structures is critical.  The longevity of these SCMs and their 
vulnerability to toxic spills are a concern (Emerson and Traver, 2008), as is their failure to 
reduce chlorides.  Finally, in areas where the land use is a hot spot, or where the SCM could 
potentially contaminate the groundwater supply, bioretention, non-infiltrating bioswales, and 
green roofs may be more suitable than infiltration SCMs.  

The role of infiltration SCMs in promoting groundwater recharge deserves additional 
consideration.  Although this is a benefit of infiltration SCMs in regions where groundwater 
levels are dropping, it may be undesirable in a few limited scenarios.  For example, in the arid 
southwest contributions to base flow from irrigation have turned some dry ephemeral stream 
systems into perennial streams that support the growth of dense vegetation, which may be less 
desirable habitat for certain riparian species (like the Arroyo toad in Southern California).  
Infiltration SCMs could contribute to changing the flow regime in cases such as these.  In most 
urban areas, there is so much impervious cover that it would be difficult to “overinfiltrate.”  
Nonetheless, the use of infiltration SCMs will change local subsurface hydrology, and the 
ramifications of this—good and bad—should be considered prior to their installation. 

FIGURE 5-27 North Carolina Retrofit Bioretention SCMs.  SOURCE: Traver. 
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321 Stormwater Management Approaches 

Maintenance of vegetated runoff-volume-reduction SCMs is relatively simple.  A visit 
after a rainstorm to check for plant health, to check sediment buildup, and to see if the water is 
ponded can answer many questions.  Maintenance includes trash pickup and seasonal removal of 
dead grasses and weeds. Sediment removal from pretreatment devices is required.  Depending 
on the pollutant concentrations in the influent, the upper layer of organic matter may need to be 
removed infrequently to maintain infiltration and to prevent metal and nutrient buildup. 

At the site level, the chief factors that lead to uncertainty are the infiltration performance 
of the soil, particular for the limiting subsoil layer, and how to predict the extent of pollutant 
removal.  Traditional percolation tests are not effective to estimate the infiltration performance; 
rather, testing hydraulic conductivity is required.  Furthermore, the infiltration rate varies 
depending on temperature and season (Emerson and Traver, 2008).  Basing measurements on 
percent removal of pollutants is extremely misleading, since every site and storm generates 
different levels of pollutants. The extent of pollutant removal depends on land use, time between 
storms, seasons, and so forth.  These factors should be part of the design philosophy for the site.  
Finally, it should also be pointed out that climate is a factor determining the effectiveness of 
some of these SCMs.  For example, green roofs are more likely to succeed in areas having 
smaller, more frequent storms (like the Pacific Northwest) compared to areas subjected to less 
frequent, more intense storms (like Texas). 

Runoff Volume Reduction—Subsurface 

Infiltration is the primary runoff-volume-reduction mechanism for subsurface SCMs, 
such that much of the previous discussion is relevant here.  Thus, like vegetated SCMs, these 
SCMs provide benefits for groundwater recharge, water quality, stream channel protection, peak 
flow reduction, capture of the suspended solids load, and filtration through the soil (Ferguson, 
2002). Because these systems can be built in conjunction with paved surfaces (i.e., they are 
often buried under parking lots), the amount of water captured, and thus stream protection, may 
be higher than for vegetated systems.  They also have lower land requirements than vegetated 
systems, which can be an enormous advantage when using these SCMs during retrofitting, as 
long as the soil is conducive to infiltration. 

Similar to vegetated SCMs, this SCM group works primarily by first capturing runoff and 
then removing the stored volume through infiltration.  The temporary holding area is made either 
of stone or using manufactured vaults.  Examples include pervious pavement, infiltration 
trenches, and seepage pits (see Figures 5-28, 5-29, 5-30, 5-31, and 5-32).  As with vegetated 
SCMs, a shallow depth of ponding is required, since the inflows may exceed the possible 
infiltration ability of the native soil.  In this case, the ponding is maintained within a rock bed 
under a porous pavement or in an infiltration trench.  These devices are usually designed to 
empty between 24 and 72 hours after the storm event. 

The infiltration processes operating for these subsurface SCMs are similar to those for the 
vegetated devices previously discussed. Thus, much like for vegetated systems, the level of 
control achieved depends on the infiltration ability of the native soils, the percent of impervious 
surface area in the contributing watershed, land use contributing to the pollutant loadings, and 
climate.  A large number of recent studies have found that permeable pavement can reduce 
runoff volume by anywhere from 50 percent (Rushton, 2002; Jefferies, 2004; Bean et al., 2007) 
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322 Urban Stormwater Management in the United States 

FIGURE 5-28  Schematic of a seepage pit. FIGURE 5-29  Porous asphalt.  SOURCE: SOURCE: 
PaDEP.    PaDEP. 

FIGURE 5-30 A retrofitted infiltration trench at FIGURE 5-31  Pervious concrete at 
Villanova University. SOURCE: Reprinted, with Villanova University.  SOURCE: Reprinted, 
permission, from VUSP. Copyright by VUSP. with permission from VUSP. Copyright by    

VUSP. 

FIGURE 5-32  A small office building conversion at the edge of downtown Denver included the 
replacement of a portion of the site’s parking with modular block porous pavement underlain by an 18
inch layer of crushed rock.  Rainfall on the porous pavement and roof runoff for most storm events are 
contained in the reservoir created by the crushed rock.  The pavement infiltrates runoff from most storm 
events for one-third of the impervious area on the half-acre site. 
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323 Stormwater Management Approaches 

to as much as 95 percent or greater (van Seters et al., 2006; Kwiatkowski et al., 2007).  Box 5-7 
describes the success of a recent retrofitting of asphalt with pervious pavement at Villanova 
University. 

The strengths of subsurface runoff-volume-reduction SCMs are similar to those of their 
vegetated counterparts.  Additional attributes include their ability to be installed under parking 
areas and to manage larger volumes of rainfall.  These SCMs typically have few problems with 
safety or vector-borne diseases because of their subsurface location and storage capacity, and 
they can be very aesthetically pleasing.  The potential of permeable pavement could be 
particularly far-reaching if one considers the amount of impervious surface in urban areas that is 
comprised of roads, driveways, and parking lots. 

The weaknesses of these SCMs are also similar to those of vegetated systems, including 
their dependence on native soil infiltration and the need to understand groundwater levels and 
karst geology. Simply estimating the soil hydraulic conductivity can have an error rate of an 
order of magnitude.  Specifically for subsurface systems that use geotextiles (not permeable 
pavement), there is a danger of TSS being compressed against the bottom of the geotextile, 
preventing infiltration. There are no freeze–thaw cycles or vegetated processes that can reopen 
pathways, so the control of TSS is even more critical to their life span.  In most cases (permeable 
pavement is an exception), pretreatment is required, except for the cleanest of sources (like a 
slate roof). Typically, manufactured devices, sediment forebays, or grass strips are part of the 
design of subsurface SCMs to capture the larger sediment particles. 

The maintenance of subsurface runoff-volume-reduction SCMs is relatively simple but 
critical.  If inspection wells are installed, a visit after a rainstorm will check that the volume is 
captured, and later that it has infiltrated.  Porous surfaces should undergo periodic vacuum street 
sweeping when a sediment source is present.  Pretreatment devices require sediment removal.  
The difficulty with this class of SCMs is that, if a toxic spill occurs or maintenance is not 
proactive, there are no easy corrective measures other than replacement. 

Low-Impact Development. LID refers primarily to the use of small, engineered, on-site 
stormwater practices to treat the quality and quantity of runoff at its source.  It is discussed here 
because the SCMs that are thought of as LID—particularly vegetated swales, green roofs, 
permeable pavement, and rain gardens—are all runoff-volume-reduction SCMs.  They are 
designed to capture the first portion of a rainfall event and to treat the runoff from a few hundred 
square meters of impervious cover. 

As discussed earlier, several studies have measured the runoff volume reduction of 
individual LID practices.  Fewer studies are available on whether multiple LID practices, when 
used together, have a cumulative benefit at the neighborhood or catchment scale.  Four 
monitoring studies have clearly documented a major reduction in runoff from developments that 
employ LID and Better Site Design (see Box 5-8) compared to those that do not.  In addition, six 
studies have documented the runoff reduction benefits of LID at the catchment or watershed 
scale using a modeling approach (Alexander and Heaney, 2002; Stephens et al., 2002; Holman-
Dodds et al., 2003; Coombes, 2004; Hardy et al., 2004; Huber et al., 2006).  
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324 Urban Stormwater Management in the United States 

BOX 5-7 
Evaluation Through Monitoring: Villanova Pervious Concrete SCM 

Villanova University’s Stormwater Research and Demonstration Park is home to a pervious 
concrete infiltration site (Figure 5-33).  The site, 
formerly a standard asphalt paved area, is 
located between two dormitories.  The area was 
reconstructed in the summer of 2002 and 
outfitted with three infiltration beds overlain with 
pervious concrete.  Usage of the site consists 
primarily of pedestrian traffic with some light 
automobile traffic.  The pervious concrete site is 
designed to infiltrate small-volume storms (1 to 2 
inches).  Roof top runoff is directly piped to the 
rock bed under the concrete.  For these smaller 
events, there is essentially no runoff from the 
site.  

Figure 5-33  Villanova University pervious 
concrete retrofit site. SOURCE: Reprinted, with 
permission, from VUSP. Copyright by VUSP. 

The pervious concrete is outlined with decorative pavers that divide the pervious concrete into 
three separate sections as seen in Figure 5-33.  Underneath these three sections are individual storage 
beds.  Since the site lies on a significant slope it was necessary to create earthen dams that isolate each 
storage area.  At the top of each dam there is an overflow pipe which connects the storage area with the 
next one downstream.  The final storage bed has an overflow that connects to the existing storm sewer.  
The beds are approximately 4 feet deep and are filled with stone, producing about 40 percent void space 
within the beds.  A geotextile pervious liner was laid down to separate the storage beds from the 
undisturbed soil below (Figure 5-34).  The primary idea was to avoid any upward migration of the in-situ 
soil, which could possibly reduce the capacity of the beds over time. 

FIGURE 5-34  Infiltration bed under construction.  Pervious concrete has functionality and workability similar to that of 
regular concrete.  However, the pervious concrete mix lacks the sand and other fine particles found in regular 
concrete. This creates a significant amount of void space which allows water to flow relatively unobstructed through 
the concrete. This site was the first attempt at creating a pervious concrete SCM in the area, and there were 
construction and material problems.  Since that time the industry has matured, and a second site on campus 
constructed in 2007 has not had any significant difficulties. SOURCE: Reprinted, with permission, from VUSP. 
Copyright by VUSP. 

continues next page 
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325 Stormwater Management Approaches 

Note the runoff from impervious concrete spilling over to the pervious concrete 

Continuous monitoring of the site over a number of years has considerably increased our 
understanding of infiltration.  Similar to the bioinfiltration site (Box 5-6), the infiltration rate of permeable 
concrete does vary as a function of temperature (Braga et al., 2007; Emerson and Traver, 2008), and the 
SCM volume reduction is impressive.  As shown in Figure 5-35, over 95 percent of the yearly rainfall was 
infiltrated with minimal overflow.  Besides hydrologic plots, water quality plots also show the benefits of 
permeable concrete (Kwiatkowski et al., 2007).  Because over 95 percent of the runoff is infiltrated, well 
over 95 percent of the pollutant mass is also removed.  Figure 5-36 shows the level of copper extracted 
from lysimeters buried under the rock bed and surrounding grass.  The plot is arranged in quartiles, with 
readings in milligrams per liter.  Lysimeter samples from under the surrounding grass and one foot and 
four feet under the infiltration bed all report almost no copper, compared to samples taken from the port in 
the rock bed and from the gutters draining the roof tops. 

continues next page 
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326 Urban Stormwater Management in the United States 

BOX 5-7 Continued 

FIGURE 5-35  Rainfall and corresponding outflow from the weir of the SCM.  SOURCE: Reprinted, with 
permission, from VUSP.  Copyright by VUSP. 

FIGURE 5-36  Copper measured at various locations.  The three quartiles correspond to the 25th, 50th, 
and 75th percentile value of all data collected.  A21 is a lysimeter location under the surrounding grass, 
while B11 and B13 refer to locations that are one foot and four feet under the infiltration bed, respectively. 
SOURCE: Reprinted, with permission, from VUSP. Copyright by VUSP. 

PREPUBLICATION 
  

0044382



  

 
 

  
 

 

 

 

  
 

 

 

 
 

 

 
 

 

 

327 Stormwater Management Approaches 

BOX 5-8 
Jordan Cove—An LID Watershed Project 

LID refers to the use of a system of small, on-site SCMs to counteract increases in flow and 
pollution following development and to control smaller runoff events.  Although some studies are available 
that measure the runoff volume reduction of individual LID practices, fewer studies are available on 
whether multiple LID practices, when used together, have a cumulative benefit at the neighborhood or 
catchment scale.  Of those listed in Table 5-6, Jordan Cove is the most extensively studied, as it was 
monitored for ten years as part of a paired watershed study that included a site with no SCMs and a site 
with traditional (detention) SCMs.  The watersheds were monitored during calibration, construction, and 
post-construction periods.  The project consisted of 12 lots, and the SCMs used were bioretention, porous 
pavements, no-mow areas, and education for the homeowners (Figure 5-37). 

TABLE 5-6 Review of Recent LID Monitoring Research on a Catchment Scale 

Location Practices Runoff 
Reduction 

Jordan Cove, USA 
Dietz and Clausen (2008) 

Permeable pavers, bioretention, grass swales, 
education 

84% 

Somerset Heights, USA 
Cheng et al. (2005) 

Grass swale, bioretention, and rooftop 
disconnection 

45% 

Figtree Place, Australia 
Coombes et al. (2000) 

Rain tanks, infiltration trenches, swales 100% 

FIGURE 5-37 Jordan Cove LID subdivision. Permission pending 

continues next page 
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328 Urban Stormwater Management in the United States 

BOX 5-8 Continued 

Figure 5-38 (right panel) displays the hydrograph from a post-construction storm comparing the 
LID, traditional, and control watersheds.  Note that the traditional watershed shows the delay and peak 
reduction from the detention basins, while the LID watershed has almost no runoff. The LID watershed 
was found to reduce runoff volume by 74 percent by increasing infiltration over preconstruction levels. 

FIGURE 5-38.  Significant changes in runoff volume (m3/week), runoff depth (cm/week) and peak 
discharge (m3/sec/week) after construction was completed (left panel).  Hydrograph of all three 
subdivisions in the project, showing the larger volume and rate of runoff from the traditional and control 
subdivisions, as compared to the LID (right panel). Permission pending. 

Comparisons of nutrient and metal concentrations and total export in the surface water shows the 
value of the LID approach as well as the significance of the reduction in runoff volume.  Figure 5-39 
shows the changes in pollutant concentration and mass export before and after construction for the 
traditional and LID subdivisions.  Note that concentrations of TSS and nutrients are increased in the LID 
subdivision (left-hand panel); this is because swales and natural systems are used in place of piping as a 
“green” drainage system and because only larger storms leave the site.  The right-hand panel shows how 
the large reduction in runoff achieved through infiltration can dramatically reduce the net export of 
pollutants from the LID watershed. 

FIGURE 5-39  Significant changes in pollutant concentration, after construction was completed (left).  
Units are mg/L for NO3-N, NH3-N, TKN, TP, and BOD, and µg/L for Cu, Pb, and Zn.  Significant changes 
in mass export (kg/ha/year) after construction was completed (right).  Permission pending 

SOURCE: Clausen (2007). 
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Peak Flow Reduction and Runoff Treatment 

After efforts are made to prevent the generation of pollutants and to reduce the volume of 
runoff that reaches stormwater systems, stormwater management focuses on the reduction of 
peak flows and associated treatment of polluted runoff.  The main class of SCMs used to 
accomplish this is extended detention basins, versions of which have dominated stormwater 
management for decades.  These include a wide variety of ponds and wetlands, including wet 
ponds (also known as retention basins), dry extended detention ponds (as known as detention 
basins), and constructed wetlands.  By holding a volume of stormwater runoff for an extended 
period of time, extended detention SCMs can achieve both water quality improvement and 
reduced peak flows. Generally the goal is to hold the flows for 24 hours at a minimum to 
maximize the opportunity of settling, adsorption, and transformation of pollutants (based on past 
pollutant removal studies) (Rea and Traver, 2005).  For smaller storm events (one- to two-year 
storms), this added holding time also greatly reduces the outflows from the SCM to a level that 
the stream channel can handle.  Most wet ponds and stormwater wetlands can hold a “water 
quality” volume, such that the flows leaving in smaller storms have been held and “treated” for 
multiple days.  Extended detention dry ponds greatly reduce the outflow peaks to achieve the 
required residence times. 

Usually extended detention devices are lower in the treatment train of SCMs, if not at the 
end. This is both due to their function (they are designed for larger events) and because the 
required water sources and less permeable soils needed for these SCMs are more likely to be 
found at the lower areas of the site.  Some opportunities exist to naturalize dry ponds or to 
retrofit wet ponds into stormwater wetlands but it depends on their site configuration and 
hydrology. Stormwater wetlands are shown in Figures 5-40 and 5-41.  A wet pond and a dry 
extended detention basin are shown in Figures 5-42 and 5-43.   

Simple ponds are little more than a hole in the ground, in which stormwater is piped in 
and out. Dry ponds are meant to be dry between storms, whereas wet ponds have a permanent 
pool throughout the year. Detention basins reduce peak flows by restricting the outflows and 
creating a storage area. Depending on the detention time, outflows can be reduced to levels that 
do not accelerate erosion, that protect the stream channel, and that reduce flooding.   

FIGURE 5-40 Constructed wetland at   FIGURE 5-41 Retrofitted stormwater wetland. 
SOURCE: PaDEP (2006). SOURCE: Reprinted, with permission, from 

                VUSP. Copyright by VUSP. 
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330 Urban Stormwater Management in the United States 

The flow normally enters the structure through a sediment forebay (Figure 5-44), which 
is included to capture incoming sediment, remove the larger particles through settling, and allow 
for easier maintenance. Then a meandering path or cell structure is built to “extend” and slow 
down the flows. The main basin is a large storage area (sometimes over the meandering flow 
paths). Finally, the runoff exits through an outflow control structure built to retard flow.  

Wet ponds, stormwater wetlands, and (to a lesser extent) dry extended detention ponds 
provide treatment.  The first step in treatment is the settling of larger particles in the sediment 
forebay. Next, for wet ponds a permanent pool of water is maintained so that, for smaller 
storms, the new flows push out a volume that has had a chance to interact with vegetation and be 
“treated.” This volume is equivalent to an inch of rain over the impervious surfaces in the 
drainage area. Thus, what exits the SCM during smaller storm events is baseflow contributions 
and runoff that entered during previous events.  For dry extended detention ponds, there is no 
permanent pool and the outlet is instead greatly restricted.  For all of these devices, vegetation is 
considered crucial to pollutant removal.  Indeed, wet ponds are designed with an aquatic bench 
around the edges to promote contact with plants.  The vegetation aids in reduction of flow 
velocities, provides growth surfaces for microbes, takes up pollutants, and provides filtering 
(Braskerud, 2001). 

FIGURE 5-42 Wet pond. SOURCE: PaDEP FIGURE 5-43 Dry extended detention  
(2006). pond. SOURCE: PaDEP (2006). 

FIGURE 5-44 Villanova University sediment forebay.  

SOURCE: Reprinted, with permission, from VUSP. Copyright by VUSP002E 
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331 Stormwater Management Approaches 

The ability of detention structures to achieve a certain level of control is size related— 
that is, the more peak flow reduction or pollutant removal required, the more volume and surface 
area are needed in the basin.  Because it is not simply the peak flows that are important, but also 
the duration of the flows that cause damage to the stream channels (McCuen, 1979; Loucks et 
al., 2005), some detention basins are currently sized and installed in series with runoff-volume
reduction SCMs. 

The strength of extended detention devices is the opportunity to create habitats or 
picturesque settings during stormwater management.  The weaknesses of these measures include 
large land requirements, chloride buildup, possible temperature effects, and the creation of 
habitat for undesirable species in urban areas. There is a perception that these devices promote 
mosquitoes, but that has not been found to be a problem when a healthy biological habitat is 
created (Greenway et al., 2003). Another drawback of this class of SCMs is that they often have 
limited treatment capacity, in that they can reduce pollutants in stormwater only to a certain 
level. These so-called irreducible effluent concentrations have been documented mainly for 
ponds and stormwater wetlands, as well as sand filters and grass channels (Schueler, 1998).  
Finally, it should be noted that either a larger watershed (10–25 acres; CWP, 2004) or a 
continuous water source is needed to sustain wet ponds and stormwater wetlands. 

Maintenance requirements for extended detention basins and wetlands include the 
removal of built-up sediment from the sediment forebay, harvesting of grasses to remove 
accumulated nutrients, and repair of berms and structures after storm events.  Inspection items 
relate to the maintenance of the berm and sediment forebay. 

While the basic hydrologic function of extended detention devices is well known, their 
performance on a watershed basis is not.  Because they do not significantly reduce runoff volume 
and are designed on a site-by-site basis using synthetic storm patterns, their exclusive use as a 
flood reduction strategy at the watershed scale is uncertain (McCuen, 1979; Traver and 
Chadderton, 1992). Much of this variability is reduced when they are coupled with volume 
reduction SCMs at the watershed level.  Pollutant removal is effected by climate, short-
circuiting, and by the schedule of sediment removal and plant harvesting.  Extreme events can 
resuspend captured sediments, thus reintroducing them into the environment.  Although there is 
debate, it seems likely that plants will need to be harvested to accomplish nutrient removal (Reed 
et al., 1998). 

Runoff Treatment 

As mentioned above, many SCMs associated with runoff volume reduction and extended 
detention provide a water quality benefit. There are also some SCMs that focus primarily on 
water quality with little peak flow or volume effect.  Designed for smaller storms, these are 
usually based on filtration, hydrodynamic separation, or small-scale bioretention systems that 
drain to a subsequent receiving water or other device.  Thus, often these SCMs are used in 
conjunction with other devices in a treatment train or as retrofits under parking lots.  They can be 
very effective as pretreatment devices when used “higher up” in the watershed than infiltration 
structures. Finally, in some cases these SCMs are specifically designed to reduce peak flows in 
addition to providing water quality benefits by introducing elements that make them similar to 
detention basins; this is particularly the case for sand filters. 
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332 Urban Stormwater Management in the United States 

The sand filter is relied on as a treatment technology in many regions, particular those 
where stream geomorphology is less of a concern and thus peak flow control and runoff volume 
reduction are not the primary goals.  These devices can be effective at removing suspended 
sediments and can extend the longevity and performance of runoff-volume-reduction SCMs.  
They are also one of the few urban retrofits available, due to the ability to implement them 
within traditional culvert systems.  Figures 5-45 and 5-46 show designs for the Austin sand filter 
and the Delaware sand filter. 

Filters use sand, peat, or compost to remove particulates, similar to the processes used in 
drinking water plants.  Sand filters primarily remove suspended solids and ammonia nitrogen.  
Biological material such as peat or compost provides adsorption of contaminants such as 
dissolved metals, hydrocarbons, and other organic chemicals.  Hydrodynamic devices use 
rotational forces to separate the solids from the flow, allowing the solids to settle out of the flow 
stream.  There is a recent class of bioretention-like manufactured devices that combine inlets 
with planters. In these systems, small volumes are directed to a soil planter area, with larger 
flows bypassing and continuing down the storm sewer system.  In any event, for manufactured 
items the user needs to look to the manufacturer’s published and reviewed data to understand 
how the device should be applied. 

The level of control that can be achieved with these SCMs depends entirely on sizing of 
the device based on the incoming flow and pollutant loads.  Each unit has a certified removal rate 
depending on inflow to the SCM. Also all units have a maximum volume or rate of flow they 
can treat, such that higher flows are bypassed with no treatment.  Thus, the user has to determine 
what size unit is needed and the number to use based on the area’s hydrologic cycle and what 
criteria are to be met. 

With the exception of some types of sand filters, the strengths of water quality SCMs are 
that they can be placed within existing infrastructure or under parking lots, and thus do not take 
up land that may be used for other purposes.  They make excellent choices for retrofit situations.  
For filters, there is a wealth of experience from the water treatment community on their 
operations. For all manufactured devices there are several testing protocols that have been set up 
to validate the performance of the manufactured devices (the sufficiency of which is discussed in 
Box 5-9). Weaknesses of these devices include their cost and maintenance requirements.   

FIGURE 5-45 Austin sand filter. SOURCE: FIGURE 5-46 Delaware sand filter. 
Robert Traver.      SOURCE: Tom Schueler. 
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333 Stormwater Management Approaches 

BOX 5-9 
Insufficient Testing of Proprietary Stormwater Control Measures 

Manufacturers of proprietary SCMs offer a service that can save municipalities time and money.  
Time is saved by the ability of the manufactures to quickly select a model matching the needs of the site.  
A city can minimize the cost of buying the product by requiring the different manufacturers to submit bids 
for the site. All the benefits of the service will have no meaning, however, if the cities cannot trust the 
performance claims of the different products.  Because the United States does not have, at this time, a 
national program to verify the performance of proprietary SCMs, interested municipalities face a high 
amount of uncertainty when they select a product.  Money could be wasted on products that might have 
the lowest bid, but do not achieve the water quality goals of the city or state.  

The EPA’s Environmental Technology Verification (ETV) program was created to facilitate the 
deployment of innovative or improved environmental technologies through performance verification and 
dissemination of information.  The Wet Weather Flow Technologies Pilot was established as part of the 
ETV program to verify commercially available technologies used in the abatement and control of urban 
stormwater runoff, combined sewer overflows, and sanitary sewer overflows.  Ten proprietary SCMs were 
tested under the ETV program (see Figure 5-47), and the results of the monitoring are available on the 
National Sanitation Foundation International website.  Unfortunately, the funding for the ETV program 
was discontinued before all the stormwater products could be tested.  Without a national testing program 
some states have taken a more regional approach to verifying the performance of proprietary practices, 
while most states do not have any type of verification or approval program. 

The Washington Department of Ecology has supported a testing protocol called Technology 
Assessment Protocol–Ecology that describes a process for evaluating and reporting on the performance 
and appropriate uses of emerging SCMs.  California, Massachusetts, Maryland, New Jersey, 
Pennsylvania, and Virginia have sponsored a testing program called Technology Acceptance and 
Reciprocity Partnership (TARP), and a number of products are being tested in the field.  The State of 
Wisconsin has prepared a draft technical standard (1006) describing methods for predicting the site-
specific reduction efficiency of proprietary sedimentation devices.  To meet the criteria in the standard the 
manufacturers can either use a model to predict the performance of the practice or complete a laboratory 
protocol designed to develop efficiency curves for each product.  Although none of these state or federal 
verification efforts have produced enough information to sufficiently reduce the uncertainty in selection 
and sizing of proprietary SCMs, many proprietary practices are being installed around the country, 
because of the perceived advantage of the service being provided by the manufacturers and the 
sometimes overly optimistic performance claims.   

All those involved in stormwater management, including the manufacturers, will have a much 
better chance of implementing a cost-effective stormwater program in their cities if the barriers to a 
national testing program for proprietary SCMs are eliminated.  Two of the barriers to the ETV program 
were high cost and the transferability of the results.  Also, the ETV testing did not produce results that 
could be used in developing efficiency curves for the product.  A new national testing program could 
reduce the cost by using laboratory testing instead of field testing.  Each manufacturer would only have to 
do one series of tests in the lab and the results would be applicable to the entire country.  The laboratory 
protocol in the Wisconsin Technical Standard 1006 provides a good example of what should be included 
to evaluate each practice over a range of particle sizes and flows.  These types of laboratory data could 
also be used to produce efficiency curves for each practice.  It would be relatively easy for state and local 
agencies to review the benefits of each installation if the efficiency curves were incorporated into urban 
runoff models, such as WinSLAMM or P8. 

continues next page 

PREPUBLICATION 
  

0044389



   

 
 

 

  
              

                 
      

                 
    

 
 

 
 
 
 
 
 

 
 

334 Urban Stormwater Management in the United States 

BOX 5-9 Continued 

Stormwater 360 Hydrodynamic Separator.    Downstream Defender. SOURCE:  Available online 
SOURCE: EPA (2005c)    at http://epa.gov/Region1/assistance/ceitts/ 

   stormwater/techs/downstreamdefender.html 

Bay Seperator: SOURCE: EPA (2005a). Stormfilter. SOURCE: EPA (2005b). 

FIGURE 5-47  Proprietary Manufactured Devices tested by the ETV Program.  

Regular maintenance and inspection at a high level are required to remove captured pollutants, to 
replace mulch, or to rake and remove the surface layer to prevent clogging.  In some cases 
specialized equipment (vacuum trucks) is required to remove built-up sediment.  Although the 
underground placement of these devices has many benefits, it makes it easy to neglect their 
maintenance because there are no signs of reduced performance on the surface.  Because these 
devices are manufactured, the unit construction cost is usually higher than for other SCMs.  
Finally, the numerous testing protocols are confusing and prevent more widespread applications. 

The chief uncertainty with these SCMs is due to the lack of certification of some 
manufactured devices.  There is also concern about which pollutants are removed by which class 
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335 Stormwater Management Approaches 

of device. For example, hydrodynamic devices and sand filters do not address dissolved 
nutrients, and in some cases convert suspended pollutants to their dissolved form.  Both issues 
are related to the false perception that a single SCM must be found that will comprehensively 
treat stormwater.  Such pressures often put vendors in a position of trying to certify that their 
devices can remove all pollutants.  Most often, these devices can serve effectively as part of a 
treatment train, and should be valued for their incremental contributions to water quality 
treatment.  For example, a filter that removes sediment upstream of a bioinfiltration SCM can 
greatly prolong the life of the infiltration device. 

Aquatic Buffers and Managed Floodplains 

Aquatic buffers, sometimes also known as stream buffers or riparian buffers, involve 
reserving a vegetated zone adjacent to streams, shorelines, or wetlands as part of development 
regulations or as an ordinance. In most regions of the country, the buffer is managed as forest, 
although in arid or semi-arid regions it may be managed as prairie, chapparal, or other cover.  
When properly designed, buffers can both reduce runoff volumes and provide water quality 
treatment to stormwater. 

The performance of urban stream buffers cannot be predicted from studies of buffers 
installed to remove sediment and nutrients from agricultural areas (Lowrance and Sheridan, 
2005). Agricultural buffers have been reported to have high sediment and nutrient removal 
because they intercept sheet flow or shallow groundwater flow in the riparian zone.  By contrast, 
urban stream buffers often receive concentrated surface runoff or may even have a storm-drain 
pipe that short-circuits the buffer and directly discharges into the stream.  Consequently, the 
pollutant removal capability of urban stream buffers is limited, unless they are specifically 
designed to distribute and treat stormwater runoff (NRC, 2000).  This involves the use of level 
spreaders, grass filters, and berms to transform concentrated flows into sheet flow (Hathaway 
and Hunt, 2006). Such designed urban stream buffers have been applied widely in the Neuse 
River basin to reduce urban stormwater nutrient inputs to this nitrogen-sensitive waterbody. 

The primary benefit of buffers is to help maintain aquatic biodiversity within the stream.  
Numerous researchers have evaluated the relative impact of riparian forest cover and impervious 
cover on stream geomorphology, aquatic insects, fish assemblages, and various indexes of biotic 
integrity. As a group, the studies suggest that indicator values for urban stream health increase 
when riparian forest cover is retained over at least 50 to 75 percent of the length of the upstream 
network (Goetz et al., 2003; Wang et al., 2003b; McBride and Booth, 2005; Moore and Palmer, 
2005). The width of the buffer is also important for enhancing its stream protection benefits, and 
it ranges from 25 to 200 feet depending on stream order, protection objectives, and community 
ordinances. At the present time, there are no data to support an optimum width for water quality 
purposes. The beneficial impact of riparian forest cover is less detectable when watershed 
impervious cover exceeds 15 percent, at which point degradation by stormwater runoff 
overwhelms the benefits of the riparian forest (Roy et al., 2005, 2006; Walsh et al., 2007).   

Maintenance, inspection, and compliance for buffers can be a problem.  In most 
communities, urban stream buffers are simply a line on a map and are not managed in any 
significant way after construction is over.  As such, urban stream buffers are prone to residential 
encroachment and clearing, and to colonization by invasive plants.  Another important practice is 
to protect, preserve, or otherwise manage the ultimate 100-year floodplain so that vulnerable 
property and infrastructure are not damaged during extreme floods.  Federal Emergency 
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336 Urban Stormwater Management in the United States 

Management Agency (FEMA), state, and local requirements often restrict or control 
development on land within the floodway or floodplain.  In larger streams, the floodway and 
aquatic buffer can be integrated together to achieve multiple social objectives. 

Stream Rehabilitation 

While not traditionally considered an SCM, certain stream rehabilitation practices or 
approaches can be effective at recreating stream physical habitat and ecosystem function lost 
during urbanization. When combined with effective SCMs in upland areas, stream rehabilitation 
practices can be an important component of a larger strategy to address stormwater.  From the 
standpoint of mitigating stormwater impacts, four types of urban stream rehabilitation are 
common: 

•	 Practices that stabilize streambanks and/or prevent channel incision/enlargement can 
reduce downstream delivery of sediments and attached nutrients (see Figure 5-48).  
Although the magnitude of sediment delivery from urban-induced stream-channel 
enlargement is well documented, there are very few published data to quantify the 
potential reduction in sediment or nutrients from subsequent channel stabilization. 

•	 Streams can be hydrologically reconnected to their floodplains by building up the profile 
of incised urban streams using grade controls so that the channel and floodplain interact 
to a greater degree. Urban stream reaches that have been so rehabilitated have increased 
nutrient uptake and processing rates, and in particular increased denitrification rates, 
compared to degraded urban streams prior to treatment (Bukavecas, 2007; Kaushal et al., 
2008). This suggests that urban stream rehabilitation may be one of many elements that 
can be considered to help decrease loads in nutrient-sensitive watersheds. 

•	 Practices that enhance in-stream habitat for aquatic life can improve the expected level of 
stream biodiversity.  However, Konrad (2003) notes that improvement of biological 
diversity of urban streams should still be considered an experiment, since it is not always 
clear what hydrologic, water quality, or habitat stressors are limiting.  Larson et al. (2001) 
found that physical habitat improvements can result in no biological improvement at all.  
In addition, many of the biological processes in urban stream ecosystems remain poorly 
understood, such as carbon processing and nutrient uptake. 

•	 Some stream rehabilitation practices can indirectly increase stream biodiversity (such as 
riparian reforestation, which could reduce stream temperatures, and the removal of 
barriers to fish migration). 
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337 Stormwater Management Approaches 

FIGURE 5-48 Three photographs illustrate stream rehabilitation in Denver.  The top left picture 
is a creek that has eroded in its bed due to urbanization.  The top right picture shows a portion 
of the stabilized creek immediately after construction.  Check structures, which keep the creek 
from cutting its bed, are visible in the middle distance.  The bottom image shows the creek just 
upstream of one of the check structures two years after stabilization.  The thickets of willows 
established themselves naturally.  The only revegetation performed was to seed the area for 
erosion control.  

It should be noted that the majority of urban stream rehabilitation projects undertaken in 
the United States are designed for purposes other than mitigating the impacts of stormwater or 
enhancing stream biodiversity or ecosystem function (Bernhardt et al., 2005).  Most stream 
rehabilitation projects have a much narrower design focus, and are intended to protect threatened 
infrastructure, naturalize the stream corridor, achieve a stable channel, or maintain local bank 
stability (Schueler and Brown, 2004). Improvements in either biological health or the quality of 
stormwater runoff have rarely been documented. 

Unique design models and methods are required for urban streams, compared to their 
natural or rural counterparts, given the profound changes in hydrologic and sediment regime and 
stream–floodplain interaction that they experience (Konrad, 2003).  While a great deal of design 
guidance on urban stream rehabilitation has been released in recent years (FISRWG, 2000; Doll 
and Jennings, 2003; Schueler and Brown, 2004), most of the available guidance has not yet been 
tailored to produce specific outcomes for stormwater mitigation, such as reduced sediment 
delivery, increased nutrient processing, or enhanced stream biodiversity.  Indeed, several 
researchers have noted that many urban stream rehabilitation projects fail to achieve even their 
narrow design objectives, for a wide range of reasons (Bernhardt and Palmer, 2007; Sudduth et 
al., 2007). This is not surprising given that urban stream rehabilitation is relatively new and 
rarely addresses the full range of in-stream alteration generated by watershed-scale changes.  
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338 Urban Stormwater Management in the United States 

This shortfall suggests that much more research and testing are needed to ensure urban stream 
habilitation can meet its promise as an emerging SCM. 

Municipal Housekeeping (Street Sweeping and Storm-Drain Cleanouts) 

Phase II NPDES stormwater permits specifically require municipal good housekeeping as 
one of the six minimum management measures for MS4s.  Although EPA has not presented 
definitive guidance on what constitutes “good housekeeping”, CWP (2008) outlines ten 
municipal operations where housekeeping actions can improve the quality of stormwater, 
including the following: 

• municipal hotspot facility management, 
• municipal construction project management, 
• road maintenance, 
• street sweeping, 
• storm-drain maintenance, 
• stormwater hotline response, 
• landscape and park maintenance , 
• SCM maintenance, and 
• employee training. 

The overarching theme is that good housekeeping practices at municipal operations provide 
source treatment of pollutants before they enter the storm-drain system.  The most frequently 
applied practices are street sweeping (Figure 5-49) and sediment cleanouts of sumps and storm-
drain inlets. Most communities conduct both operations at some frequency for safety and 
aesthetic reasons, although not specifically for the sake of improving stormwater quality (Law et 
al., 2008). 

Numerous performance monitoring studies have been conducted to evaluate the effect of 
street sweeping on the concentration of stormwater pollutants in downstream storm-drain pipes 
(see Pitt, 1979; Bender and Terstriep, 1994; Brinkman and Tobin, 2001; Zarrielo et al., 2002; 
Chang et al., 2005; USGS, 2005; Law et al., 2008).  The basic finding is that regular street 
sweeping has a low or limited impact on stormwater quality, depending on street conditions, 
sweeping frequency, sweeper technology, operator training, and on-street parking.  Sweeping 
will always have a limited removal capability because rainfall events frequently wash off 
pollutants before the sweeper passes through, and only some surfaces are accessible to the 
sweeper, thus excluding sidewalk, driveways, and landscaped areas.  Frequent sweeping (i.e., 
weekly or monthly) has a moderate capability to remove sediment, trash and debris, coarse 
solids, and organic matter. 

Fewer studies have been conducted on the pollutant removal capability of frequent 
sediment cleanout of storm-drain inlets, most in regions with arid climates (Lager et al., 1977; 
Mineart and Singh, 1994; Morgan et al., 2005). These studies have shown some moderate 
pollutant removal if cleanouts are done on a monthly or quarterly basis.  Most communities, 
however, report that they clean out storm drains on an annual basis or in response to problems or 
drainage complaints (Law, 2006). 
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339 Stormwater Management Approaches 

FIGURE 5-49 Vacuum street sweeper at Villanova University.  SOURCE: Robert Traver. 

Frequent sweeping and cleanouts conducted on the dirtiest streets and storm drains 
appear to be the most effective way to include these operations in the stormwater treatment train.  
However, given the uncertainty associated with the expected pollutant removal for these 
practices, street sweeping and storm-drain cleanout cannot be relied on as the sole SCMs for an 
urban area. 

Illicit Discharge Detection and Elimination 

MS4 communities must develop a program to detect and eliminate illicit discharges to 
their storm-drain system as a stormwater NPDES permit condition.  Illicit discharges can involve 
illegal cross-connections of sewage or washwater into the storm-drain system or various 
intermittent or transitory discharges due to spills, leaks, dumping, or other activities that 
introduce pollutants into the storm-drain system during dry weather.  National guidance on the 
methods to find and fix illicit discharges was developed by Brown et al. (2004).  Local illicit 
discharge detection and elimination (IDDE) programs represent an ongoing and perpetual effort 
to monitor the network of pipes and ditches to prevent pollution discharges. 

The water quality significance of illicit discharges has been difficult to define since they 
occur episodically in different parts of a municipal storm drain system.  Field experience in 
conducting outfall surveys does indicate that illicit discharges may be present at 2 to 5 percent of 
all outfalls at any given time.  Given that pollutants are being introduced into the receiving water 
during dry weather, illicit discharges may have an amplified effect on water quality and 
biological diversity. 

Many communities indicate that they employ a citizen hotline to report illicit discharges 
and other water quality problems (Brown et al., 2004), which sharply increases the number of 
illicit discharge problems observed. 
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340 Urban Stormwater Management in the United States 

Stormwater Education 

Like IDDE, stormwater education is one of the six minimum management measures that 
MS4 communities must address in their stormwater NPDES permits.  Stormwater education 
involves municipal efforts to make sure individuals understand how their daily actions can 
positively or negatively influence water quality and work to change specific behaviors linked to 
specific pollutants of concern (Schueler, 2001c).  Targeted behaviors include lawn fertilization, 
littering, car fluid recycling, car washing, pesticide use, septic system maintenance, and pet 
waste pickup.  Communities may utilize a wide variety of messages to make the public aware of 
the behavior and more desirable alternatives through radio, television, newspaper ads, flyers, 
workshops, or door-to-door outreach.  Several communities have performed before-and-after 
surveys to assess both the penetration rate for these campaigns and their ability to induce 
changes in actual behaviors. Significant changes in behaviors have been recorded (see Schueler, 
2002), although few studies are available to link specific stormwater quality improvements to the 
educational campaigns (but see Turner, 2005; CASQA, 2007). 

Residential Stewardship 

This SCM involves municipal programs to enhance residential stewardship to improve 
stormwater quality.  Residents can undertake a wide range of activities and practices that can 
reduce the volume or quality of runoff produced on their property or in their neighborhood as a 
whole. This may include installing rain barrels or rain gardens, planting trees, xeriscaping, 
downspout disconnection, storm-drain marking, household hazardous waste pickups, and yard 
waste composting (CWP, 2005).  This expands on stormwater education in that a municipality 
provides a convenient delivery service to enable residents to engage in positive watershed 
behavior. The effectiveness of residential stewardship is enhanced when carrots are provided to 
encourage the desired behavior, such as subsidies, recognition, discounts, and technical 
assistance (CWP, 2005).  Consequently, communities need to develop a targeted program to 
educate residents and help them engage in the desired behavior. 

SCM Performance Monitoring and Modeling 

Stormwater is characterized by widely fluctuating flows.  In addition, inflow pollutant 
concentrations vary over the course of a storm and can be a function of time since the last storm, 
watershed, size and intensity of rainfall, season, amount of imperviousness, pollutant of interest, 
and so forth. This variability of the inflow to SCMs along with the very nature of SCMs makes 
performance monitoring a complex task.  Most SCMs are built to manage stormwater, not to 
enable flow and water quality monitoring.  Furthermore, they are incorporated into the collection 
system and spread throughout developments.  Measurement of multiple inflows, outflows, 
evapotranspiration, and infiltration are simply not feasible for most sites.  Many factors, such as 
temperature and climate, play a role in how well SCMs function.  Infiltration rates can vary by 
an order of magnitude as a function of temperature (Braga et al., 2007; Emerson and Traver, 
2008), such that a reading in late summer might be twice that of a winter reading.  Determining 
performance can be further complicated because, e.g., at the start of a storm a detention basin 
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341 Stormwater Management Approaches 

could still be partially full from a previous storm, and removal rates for wetlands are a function 
of the growing season, not to mention snowmelt events. 

Monitoring of SCMs is usually performed for one of two purposes: functionality or more 
intensive performance monitoring.  Monitoring of functionality is primarily to establish that the 
SCM is functioning as designed. Performance monitoring is focused on determining what level 
of performance is achieved by the SCM. 

Functionality Monitoring 

Functionality monitoring, in a broad sense, involves checking to see whether the SCM is 
functioning and screening it for potential problems.  Both the federal and several state industrial 
and construction stormwater general permits have standard requirements for visual inspections 
following a major storm event.  Visual observations of an SCM by themselves do not provide 
information on runoff reduction or pollutant removal, but rather only that the device is 
functioning as designed. Adding some grab samples for laboratory analysis can act as a 
screening tool to determine if a more complex analysis is required. 

The first step of functionality monitoring for any SCM is to examine the physical 
condition of the device (piping, pervious surfaces, outlet structure, etc.).  Visual inspection of 
sediments, eroded berms, clogged outlets, and other problems are good indications of the SCM’s 
functionality (see Figure 5-50).  For infiltration devices, visiting after a storm event will show 
whether or not the device is functioning. A simple staff gauge (Figure 5-51) or a stilling well in 
pervious pavement can be used to measure the amount of water-level change over several days to 
estimate infiltration rates.  Minnesota suggests the use of fire equipment or hydrants to fill 
infiltration sites with a set volume of water to measure the rate of infiltration.  For sites that are 
designed to capture a set volume, for example a green roof, a visit could be coordinated with a 
rainfall event of the appropriate size to determine whether there is overflow during the event.  If 
so, then clearly further investigation is required. 

FIGURE 5-50 Rusted outlet structure. FIGURE 5-51 Staff gauge attached to 
SOURCE: Reprinted, with permission, ultrasonic sensor after a storm.  SOURCE: 
from Emerson. Copyright by Clay Emerson.  VUSP. 
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342 Urban Stormwater Management in the United States 

For extended detention and stormwater wetlands, the depth of water during an event is an 
indicator of how well the SCM is functioning.  Usually high-water marks are easy to determine 
due to debris or mud marks on the banks or the structures.  If the size of the storm event is 
known, the depths can be compared to what was expected for the structure.  Other indicators of 
problems would include erosion downstream of the SCM, algal blooms, invasive species, poor 
water clarity, and odor. 

For water quality and manufactured devices, visual inspections after a storm event can 
determine whether the SCM is functioning properly.  Standing water over a sand or other media 
filter 48 hours after a storm is a sign of problems.  Odor and lack of flow clarity could be a sign 
of filter breakthrough or other problems.  For manufactured devices, literature about the device 
should specify inspection and maintenance procedures.  

Monitoring of nonstructural SCMs is almost exclusively limited to visual observation due 
to the difficulty in applying numerical value to their benefits.  Visual inspection can identify 
eroded stream buffers, additional paved areas, or denuded conservation areas (see Figure 5-52). 

Performance Monitoring 

Performance monitoring is an extremely intensive effort to determine the performance of 
an SCM over either an individual storm event or over a series of storms.  It requires integration 
of flow and water quality data creating both a hydrograph and a polutograph for a storm event as 
shown in Figure 5-53. The creation of these graphs requires continuous monitoring of the 
hydrology of the site and multiple water quality samples of the SCM inflow and outflow, the 
vadose zone, and groundwater. Event mean concentrations can then be determined from these 
data. There should be clear criteria for the number and type of storms to be sampled and for the 
conditions preceding a storm.  For example, for most SCMs it would be improper to sample a 
second storm event in series, as the inflow may be free of pollutants and the soil moisture filled, 
resulting in a poor or negative performance.  (Extended detention basins are an exception 
because the outflow during a storm event may include inflows from previous events.)  The size 
of the sampled storm is also important.  If the water quality goal is focused on smaller events, the 
100-year storm would not give a proper picture of the performance because the occurrence is so 
rare that it is not a water quality priority. 
. 

FIGURE 5-52 Wooded conservation 
area stripped of trees. Note pile of 
sawdust. SOURCE: Robert Traver. 
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FIGURE 5-53  Example polutograph that displays inflow and outflow TSS during a storm event from the 
Villanova wetland stormwater SCM.  SOURCE: Reprinted, with permission, Rea and Traver (2005).  
Copyright 2005 by the American Society of Civil Engineers. 

For runoff-volume-reduction SCMs, performance monitoring can be extremely difficult 
because these systems are spread over the project site.  The monitoring program must consider 
multiple-size storms because these SCMs are designed to remove perhaps the first inch of runoff.  
Therefore, for storms of less than an inch, there is no surface water release, so the treatment is 
100 percent effective for surface discharges.  During larger events, a bioretention SCM or green 
roof may export pollutants.  When viewed over the entire spectrum of storms, these devices are 
an outstanding success; however, this may not be evident during a hurricane. 

Through the use of manufactured weirs (Figure 5-54), it is possible to develop flow-depth 
criteria based on hydraulic principles for surface flows entering or leaving the SCM.  Where this 
is not practical, various manufacturers have Doppler velocity sensors that, combined with 
geometry and depth, provide a reasonable continuous record of flow.  Measurement of depth 
within a device can be accomplished through use of pressure transducers, bubblers, float gauges, 
and ultrasonic sensors. Other common measures would include rainfall and temperature.  One 
advantage of these data recording systems is that they can be connected to water quality probes 
and automated samplers to provide a flow-weighted sample of the event for subsequent 
laboratory analysis. Field calibration and monitoring of these systems is required. 
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FIGURE 5-54 Weir flow used to measure flow rate.  Courtesy of Robert Traver. 

Groundwater sampling for infiltration SCMs is a challenge.  Although the rate of change 
in water depth can indicate volume moving into the soil mantle, it is difficult to establish whether 
this flow is evapotranspirated or ends up as baseflow or deep groundwater input.  Sampling in 
the vadose zone can be established through the use of lysimeters that, through a vacuum, draw 
out water from the soil matrix.  Soil moisture probes can give a rough estimation of the soil 
moisture content, and weighing lysimeters can establish evapotranspiration rates.  Finally 
groundwater wells can be used to establish the effect of the SCM on the groundwater depth and 
quality during and after storm events. 

Performance monitoring of extended detention SCMs is difficult because the inflows and 
outflows are variable and may extend over multiple days.  Hydrologic monitoring can be 
accomplished using weirs (Figure 5-54), flow meters, and level detectors.  The new generation of 
temperature, dissolved oxygen, and conductivity probes allows for automated monitoring.  (It 
should be noted that in many cases the conductivity probes are observing chlorides, which are 
not generally removed by SCMs.)  In many cases monitoring of the downstream stream-channel 
geomorphology and stream habitat may be more useful than performance monitoring when 
assessing the effect of the SCM. 

The performance monitoring of treatment devices is straightforward and involves 
determining the pollutant mass inflows and outflows.  Performance monitoring of manufactured 
SCMs has been established through several protocols.  An example is TARP, used by multiple 
states (http://www.dep.state.pa.us/dep/deputate/pollprev/techservices/tarp/).  This requires the 
manufacturer to test their units according to a set protocol of lab or field experiments to set 
performance criteria.  Several TARP member and other states have published revised protocols 
for their use.  These and other similar criteria are evolving and the subject of considerable effort 
by industry organizations that include the American Society of Civil Engineers. 
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Finally, much needs to be done to determine the performance of nonstructural SCMs, for 
which little to no monitoring data are available (see Table 5-2).  Currently most practitioners 
expand upon current hydrologic modeling techniques to simulate these techniques.  For example, 
disconnection of impervious surfaces is often modeled by adding the runoff from the roof or 
parking area as distributed “rainfall” on the pervious area.  Experiments and long-term 
monitoring are needed for these SCMs. 

More information on SCM monitoring is available through the International Stormwater 
BMP Database (http://www.bmpdatabase.org). 

Modeling of SCM performance 

Modeling of SCMs is required to understand their individual performance and their effect 
on the overall watershed. The dispersed nature of their implementation, the wide variety of 
possible SCM types and goals, and the wide range of rainfall events they are designed for makes 
modeling of SCMs extremely challenging.  For example, to model multiple SCMs on a single 
site may require simulation of many hydrologic and environmental processes for each SCM in 
series. Modeling these effects over large watersheds by simulating each SCM is not only 
impractical, but the noise in the modeling may make the simulation results suspect.  Thus, it is 
critical to understand the model’s purpose, limitations, and applicability.   

As discussed in Chapter 4, one approach to simulating SCM performance is through 
mathematical representation of the unit processes.  The large volumes of data needed for 
process-based models generally restrict their use to smaller-scale modeling.  For flow this would 
start with the hydrograph entering the SCM and include infiltration, evapotranspiration, routing 
through the system, or whatever flow paths were applicable.  The environmental processes that 
would need to be represented could include settling, adsorption, biological transformation, and 
soil physics. Currently there are no environmental process models that work across the range of 
SCMs. Rather, the state of art is to use general removal efficiencies from publications such as 
the International Stormwater BMP Database (http://www.bmpdatabase.org) and the Center for 
Watershed Protection’s National Pollutant Removal Database (CWP, 2000b, 2007b).  
Unfortunately, this approach has many limitations.  The percent removal used on a site and storm 
basis does not include storm intensity, period between the storms, land use, temperature, 
management practices, whether other SCMs are upstream, and so forth.  It also should be noted 
that percent removals are a surface water statistic and do not address groundwater issues or 
include any biogeochemistry.  

Mechanistic simulation of the hydrologic processes within an SCM is much advanced 
compared to environmental simulation, but from a modeling scale it is still evolving.  Indeed, 
models such as the Prince George’s County Decision Support System are greatly improved in 
that the hydrologic simulation of the SCM includes infiltration, but they still do not incorporate 
the more rigorous soil physics and groundwater interactions.  Some models, such as the 
Stormwater Management Model (SWMM), have the capability to incorporate mechanistic 
descriptions of the hydrologic processes occurring inside an SCM.   

At larger scales, simulation of SCMs is done primarily using lumped models that do not 
explicitly represent the unit processes but rather the overall effects.  For example, the goal may 
be to model the removal of 2 cm of rainfall from every storm from bioinfiltration SCMs.  Thus, 
all that would be needed is how many SCMs are present and their configuration and what their 
capabilities are within your watershed.  What is critical for these models is to represent the 
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346 Urban Stormwater Management in the United States 

interrelated processes correctly and to include seasonal effects.  Again, the pollutant removal 
capability of the SCM is represented with removal efficiencies derived from publications. 

Regardless of the scale of the model, or the extent to which it is mechanistic or not, 
nonstructural SCMs are a challenge.  Limiting impervious surface or maintenance of forest cover 
have been modeled because they can be represented as the maintenance of certain land uses.  
However, aquatic buffers, disconnected impervious surfaces, stormwater education, municipal 
housekeeping, and most other nonstructural SCMs are problematic.  Another challenge from a 
watershed perspective is determining what volume of pollutants comes from streambank erosion 
during elevated flows versus from nonpoint source pollution.  Most hydrologic models do not 
include or represent in-stream processes. 

In order to move forward with modeling of SCMs, it will be necessary to better 
understand the unit processes of the different SCMs, and how they differ for hydrology versus 
transformations.  Research is needed to gather performance numbers for the nonstructural SCMs.  
Until such information is available, it will be virtually impossible to predict that an individual 
SCM can accomplish a certain level of treatment and thus prevent a nearby receiving water from 
violating its water quality standard. 

DESIGNING SYSTEMS OF STORMWATER CONTROL MEASURES 

ON A WATERSHED SCALE
 

Most communities have traditionally relied on stormwater management approaches that 
result in the design and installation of SCMs on a site-by-site basis.  This has created a large 
number of individual stormwater systems and SCMs that are widely distributed and have become 
a substantial part of the contemporary urban and suburban landscape.  Typically, traditional 
stormwater infrastructure was designed on a subdivision basis to reduce peak storm flow rates to 
predevelopment levels for large flood events (> 10-year return period). The problem with the 
traditional approach is that (1) the majority of storms throughout the year are small and therefore 
pass through the detention facilities uncontrolled, (2) the criterion of reducing storm flow does 
not address the need for reducing total storm volume, and (3) the facilities are not designed to 
work as a system on a watershed scale.  In many cases, the site-by-site approach has exacerbated 
downstream flooding and channel erosion problems as a watershed is gradually built out.  For 
example, McCuen (1979) and Emerson et al. (2005) showed that an unplanned system of site-
based SCMs can actually increase flooding on a watershed scale owing to the effect of many 
facilities discharging into a receiving waterbody in an uncoordinated fashion—causing the very 
flooding problem the individual basins were built to solve. 

With the relatively recent recognition of unacceptable downstream impacts and the 
regulation of urban stormwater quality has come a rethinking of the design of traditional 
stormwater systems.  It is becoming rapidly understood that stormwater management should 
occur on a watershed scale to prevent flow control problems from occurring or reducing the 
chances that they might become worse.  In this context, the “watershed scale” refers to the small 
local watershed to which the individual site drains (i.e., a few square miles within a single 
municipality). Together, the developer, designer, plan reviewer, owners, and the municipality 
jointly install and operate a linked and shared system of distributed practices across multiple sites 
that achieve small watershed objectives.  Many metropolitan areas around the country have 
institutions, such as the Southeast Wisconsin Regional Planning Commission and the Milwaukee 
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347 Stormwater Management Approaches 

Metropolitan Sewage District, that are doing stormwater master planning to reduce flooding, 
bank erosion, and water quality problems on a watershed scale.  

Designing stormwater management on a watershed scale creates the opportunity to 
evaluate a system of SCMs and maximize overall effectiveness based on multiple criteria, such 
as the incremental costs to development beyond traditional stormwater infrastructure, the 
limitations imposed on land area required for site planning, the effectiveness at improving water 
quality or attenuating discharges, and aesthetics.  Because the benefits that accrue with improved 
water quality are generally not realized by those entities required to implement SCMs, greater 
value must be created beyond the functional aspects of the facility if there is to be wide 
acceptance of SCMs as part of the urban landscape.  Stormwater systems designed on a 
watershed basis are more likely to be seen as a multi-functional resource that can contribute to 
the overall quality of the urban environment.  Potential even exists to make the stormwater 
system a primary component of the civic framework of the community—elements of the public 
realm that serve to enhance a community’s quality of life like public spaces and parks.  For 
example, in central Minneapolis, redevelopment of a 100-acre area called Heritage Park as a 
mixed-density residential neighborhood was organized around two parks linked by a parkway 
that served dual functions of recreation and stormwater management. 

Key elements of the watershed approach to designing systems of SCMs are discussed in 
detail below.  They include the following: 

1. Forecasting the current and future development types. 
2. Forecasting the scale of current and future development. 
3. Choosing among on-site, distributed SCMs and larger, consolidated SCMs. 
4. Defining stressors of concern. 
5. Determining goals for the receiving water. 
6. Noting the physical constraints. 
7. Developing SCM guidance and performance criteria for the local watershed. 
8. Establishing a trading system. 
9. Ensuring the safe performance of the drainage network, streams, and floodplains. 
10. Establishing community objectives for the publically owned elements of stormwater 

infrastructure. 
11. Establishing a maintenance plan. 

Forecasting the Current and Future Development Types 

Forecasting the type of current and future development within the local watershed will 
guide or shape how individual practices and SCMs are generally assembled at each individual 
site. The development types that are generally thought of include Greenfield development (small  
and large scales), redevelopment within established communities and on Brownfield sites, and 
retrofitting of existing urban areas. These development types range roughly from lower density 
to higher density impervious cover.  Box 5-10 explains how the type of development can dictate 
stormwater management, discussing two main categories—Greenfield development and 
redevelopment of existing areas. The former refers to development that changes pristine or 
agricultural land to urban or suburban land uses, frequently low-density residential housing.  
Redevelopment refers to changing from an existing urban land use to another, usually of higher  
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348 Urban Stormwater Management in the United States 

BOX 5-10 
Development Types and their Relationship to the Stormwater System 

Development falls into two basic types.  Greenfield development requires new infrastructure 
designed according to contemporary design standards for roads, utilities, and related infrastructure.  
Redevelopment refers to developed areas undergoing land-use change.  In contrast to Greenfields, 
infrastructure in previously developed areas is often in poor condition, was not built to current design 
standards, and is inadequate for the new land uses proposed.  The stormwater management scenarios 
common to these types of development are described below. 

Greenfield Development 

At the largest scale, Greenfield development refers to planned communities at the developing 
edge of metropolitan areas.  Communities of this type often vary from several hundred acres to very large 
projects that encompassed tens of thousands of acres requiring buildout over decades.  They often 
include the trunk or primary stormwater system as well as open stream and river corridors.  The most 
progressive communities of this type incorporate a significant portion of the area to stormwater systems 
that exist as surface elements.  Such stormwater system elements are typically at the subwatershed scale 
and provide for consolidated conveyance, detention, and water quality treatment.  These elements of the 
infrastructure can be multi-functional in nature, providing for wildlife habitat, trail corridors, and open-
space amenities. 

Greenfield development can also occur on a small scale—neighborhoods or individual sites within 
newly developing areas that are served by the secondary public and tertiary stormwater systems.  This 
smaller-scale, incremental expansion of existing urban patterns is a more typical way for cities to grow.  A 
more limited range of SCMs and innovative stormwater management practices are available on smaller 
projects of this type, including LID practices. 

Redevelopment of Existing Areas 

Redevelopment within established communities is typically at the scale of individual sites and 
occasionally the scale of a small district.  The area is usually served by private, on-site systems that 
convey larger storm events into preexisting stormwater systems that were developed decades ago, either 
in historic city centers or in “first ring,” post-World War II suburbs adjacent to historic city centers.  
Redevelopment in these areas is typically much denser than the original use.  The resulting increase in 
impervious area, and typically the inadequacy of existing stormwater infrastructure serving the site often 
results in significant development costs for on-site detention and water quality treatment.  Elaborate 
vaults or related structures, or land area that could be utilized for development, must often be committed 
to on-site stormwater management to comply with current stormwater regulations. 

Brownfields are redevelopments of industrial and often contaminated property at the scale of an 
individual site, neighborhood, or district.  Secondary public systems and private stormwater systems on 
individual sites typically serve these areas.  In many cases, especially in outdated industrial areas, little or 
no stormwater infrastructure exists, or it is so inadequate as to require replacement.  Water quality 
treatment on contaminated sites may also be necessary.  For these reasons, stormwater management in 
such developments presents special challenges.  As an example, the most common methods of 
remediation of contaminated sites involve capping of contaminated soils or treatment of contaminants in 
situ, especially where removal of contaminated soils from a site is cost prohibitive.  Given that 
contaminants are still often in place on redeveloped Brownfield sites and must not be disturbed, certain 
SCMs such as infiltration of stormwater into site soils, or excavation for stormwater piping and other 
utilities, present special challenges. 
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349 Stormwater Management Approaches 

density, such as from single-family housing to multi-family housing.  Finally, retrofitting as used 
in this report is not a development type but rather the upgrading of stormwater management 
within an existing land use to meet higher standards. 

Table 5-7 shows which SCMs are best suited for Greenfield development (particularly 
low-density residential), redevelopment of urban areas, and intense industrial redevelopment.  
The last category is broken out because the suite of SCMs needed is substantially different than 
for urban redevelopment.  Each type of development has a different footprint, impervious cover, 
open space, land cost, and existing stormwater infrastructure.  Consequently, SCMs that are 
ideally suited for one type of development may be impractical or infeasible for another.  One of 
the main points to be made is that there are more options during Greenfield development than 
during redevelopment because of existing infrastructure, limited land area, and higher costs in 
the latter case. 

TABLE 5-7 Applicability of Stormwater Control Measures by Type of Development 
Stormwater Control Measure Low-Density 

Greenfield Residential 
Urban 

Redevelopment 
Intense Industrial 

Redevelopment 
Product Substitution ○ ● ● 
Watershed and Land-Use 
Planning 

■ ■ ○ 

Conservation of Natural Areas ■ � ○ 
Impervious Cover Minimization ■ � � 
Earthwork Minimization ■ � � 
Erosion and Sediment Control  ■ ■ ■ 
Reforestation and Soil 
Conservation 

■ ● ● 

Pollution Prevention SCMs � ● ■ 
Runoff Volume Reduction— 
Rainwater Harvesting 

■ ■ ● 

Runoff Reduction—Vegetated ■ ○ ● 
Runoff Reduction—Subsurface ■ ○ � 
Peak Reduction and Runoff 
Treatment  

■ � ○ 

Runoff Treatment ● ● ■ 
Aquatic Buffers and Managed 
Floodplains 

● � ○ 

Stream Rehabilitation ○ � � 
Municipal Housekeeping  ○ ○ NA 
IDDE ○ ○ ○ 
Stormwater Education ● ● ● 
Residential Stewardship ■ ● NA 
NOTE: ■, always; ●, often; ○, sometimes; �, rarely; NA, not applicable. 
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350 Urban Stormwater Management in the United States 

Forecasting the Scale of Current and Future Development 

The choice of what SCMs to use depends on the area that needs to be serviced.  It turns 
out that some SCMs work best over a few acres, whereas others require several dozen acres or 
more; some are highly effective only for the smallest sites, while others work best at the stream 
corridor or subwatershed level. Table 5-1 includes a column that is related the scale at which 
individual SCMs can be applied (“where” column).  The SCMs mainly applied at the site scale 
include runoff volume reduction—rainwater harvesting, runoff treatment like filtering, and 
pollution prevention SCMs for hotspots.  As one goes up in scale, SCMs like runoff volume 
reduction—vegetated and subsurface, earthwork minimization, and erosion and sediment control 
take on more of a role.  At the largest scales, watershed and land-use planning, conservation of 
natural areas, reforestation and soil conservation, peak flow reduction, buffers and managed 
floodplains, stream rehabilitation, municipal housekeeping, IDDE, stormwater education, and 
residential stewardship play a more important role.  Some SCMs are useful at all scales, such as 
product substitution and impervious cover minimization. 

Choosing Among On-Site, Distributed SCMs and Larger, Consolidated SCMs 

There are distinct advantages and disadvantages to consider when choosing to use a 
system of larger, consolidated SCMs versus smaller-scale, on-site SCMs that go beyond their 
ability to achieve water quality or urban stream health.  Smaller, on-site facilities that serve to 
meet the requirements for residential, commercial, and office developments tend to be privately 
owned. Typically, flows are directed to porous landscape detention areas or similar SCMs, such 
that volume and pollutants in stormwater are removed at or near their source.  Quite often, these 
SCMs are relegated to the perimeter project, incorporated into detention ponds, or, at best, 
developed as landscape infiltration and parking islands and buffers.  On-site infiltration of 
frequent storm events can also reduce the erosive impacts of stormwater volumes on downstream 
receiving waters.  Maintenance is performed by the individual landowner, which is both an 
advantage because the responsibility and costs for cleanup of pollutants generated by individual 
properties are equitably distributed, and a disadvantage because ongoing maintenance incurs a 
significant expense on the part of individual property owners and enforcement of properties not 
in compliance with required maintenance is difficult.  On the negative side, individual SCMs 
often require additional land, which increases development costs and can encourage sprawl.  
Monitoring of thousands of SCMs in perpetuity in a typical city creates a significant ongoing 
public expense, and special training and staffing may be required to maintain SCM effectiveness 
(especially for subgrade or in-building vaults used in ultra-urban environments).  Finally, given 
that as much as 30 percent of the urban landscape is comprised of public streets and rights-of
way, there are limited opportunities to treat runoff from streets through individual on-site private 
SCMs. (Notable exceptions are subsurface runoff-volume-reduction SCMs like permeable 
pavement that require no additional land and promote full development density within a given 
land parcel because they use the soil areas below roads and the development site for infiltration.) 

In contrast, publicly owned, consolidated SCMs are usually constructed as part of larger 
Greenfield and infill development projects in areas where there is little or no existing 
infrastructure.  This type of facility—usually an infiltration basin, detention basin, wet/dry pond, 
or stormwater wetland—tends to be significantly larger, serving multiple individual properties.  
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351 Stormwater Management Approaches 

Ownership is usually by the municipality, but may be a privately managed, quasi-public special 
district. There must be adequate land available to accommodate the facility and a means of up-
front financing to construct the facility. An equitable means of allocating costs for ongoing 
maintenance must also be identified.  However, the advantage of these facilities is that 
consolidation requires less overall land area, and treatment of public streets and rights-of-way 
can be addressed. Monitoring and maintenance are typically the responsibility of one 
organization, allowing for effective ongoing operations to maintain the original function of the 
facility.  If that entity is public, this ensures that the facility will be maintained in perpetuity, 
allowing for the potential to permanently reduce stormwater volumes and for reduction in the 
size of downstream stormwater infrastructure.  Because consolidated facilities are typically 
larger than on-site SCMs, mechanized maintenance equipment allows for greater efficiency and 
lower costs. Finally, consolidated SCMs have great potential for multifunctional uses because 
wildlife habitat, recreational, and open-space amenities can be integrated to their design.  Box 5
11 describes sites of various scales where either consolidated or distributed SCMs were chosen. 

Defining Stressors of Concern 

The primary pollutants or stressors of concern (and the primary source areas or 
stormwater hotspots within the watershed likely to produce them) should be carefully defined for 
the watershed. Although this community decision is made only infrequently, it is critical to 
ensuring that SCMs are designed to prevent or reduce the maximum load of the pollutants of 
greatest concern. This choice may be guided by regional water quality priorities (such as 
nutrient reduction in the Chesapeake Bay or Neuse River watersheds) or may be an outgrowth of 
the total maximum daily load process where there is known water quality impairment or a listed 
pollutant. The choice of a pollutant of concern is paramount, since individual SCMs have been 
shown to have highly variable capabilities to prevent or reduce specific pollutants (see WERF, 
2006; ASCE, 2007; CWP, 2007b). In some cases, the capability of SCMs to reduce a specific 
pollutant may be uncertain or unknown. 

Determining Goals for the Receiving Waters 

It is important to set biological and public health goals for the receiving water that are 
achievable given the ultimate impervious cover intended for the local watershed (see the 
Impervious Cover Model in Box 3-10).  If the receiving water is too sensitive to meet these 
goals, one should consider adjustments to zoning and development codes to reduce the amount 
of impervious cover.  The biological goals may involve a keystone species, such as salmon or 
trout, a desired state of biological integrity in a stream, or a maximum level of eutrophication in 
a lake. In other communities, stormwater goals may be driven by the need to protect a sole-
source drinking water supply (e.g., New York watersheds) or to maintain water contact 
recreation at a beach, lake, or river.  Once again, the watershed goals that are selected have a 
strong influence on the assembly of SCMs needed to meet them, since individual SCMs vary 
greatly in their ability to achieve different biological or public health outcomes. 
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352 Urban Stormwater Management in the United States 

BOX 5-11 

Examples of Communities Using Consolidated versus Distributed SCMs 


Stapleton Airport New Community 

This is a mixed-use, mixed-density New Urbanist community that has been under development 
for the past 15 years on the 4,500-acre former Stapleton Airport site in central Denver.  As shown in 
Figures 5-55 and 5-56, the stormwater system emphasizes surface conveyance and treatment on 
individual sites, as well as in consolidated regional facilities. 

FIGURE 5-55  The community plan, shown on the left, is organized around two day lighted creeks, 
formerly buried under airport runways, and a series of secondary conveyances which provide recreational 
open space within neighborhoods.  The image on the right illustrates one of the multi-functional creek 
corridors.  Consolidated stormwater treatment areas and surface conveyances define more traditional 
park recreation and play areas.  Courtesy of Stapleton Redevelopment Foundation.  

FIGURE 5-56  A consolidated 
treatment area adjacent to 
one of several neighborhoods 
that have been constructed as 
part of the project’s build-out.  

continues next page 
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353 Stormwater Management Approaches 

Heritage Park Neighborhood Redevelopment 

A failed public housing project adjacent to downtown Minneapolis, Minnesota, has been replaced 
by a mixed-density residential neighborhood.  Over 1,200 rental, affordable, and market-rate single- and 
multi-family housing units have been provided in the 100-acre project area.  The neighborhood is 
organized around two neighborhood parks and a parkway that serve dual functions as neighborhood 
recreation space and as surface stormwater conveyance and a consolidated treatment system (see 
Figure 5-57).  Water quality treatment is being provided for a combined area of over 660 acres that 
includes the 100-acre project area and over 500 acres of adjacent neighborhoods.  Existing stormwater 
pipes have been routed through treatment areas with treatment levels ranging from 50 to 85 percent TSS 
removal, depending on the available land area. 

FIGURE 5-57  View of a sediment trap and porous 
landscape detention area in the central parkway spine 
of Heritage Park.  The sediment trap in the center left 
of the photo was designed for ease of maintenance 
access by city crews with standard city maintenance 
equipment. Courtesy of SRF Consulting Group, Inc. 

The High Point Neighborhood 

This Seattle project is the largest example of the city’s Natural Drainage Systems Project and it 
illustrates the incorporation of individual SCMs into street rights-of-way as well as a consolidated facility.  
The on-site, distributed SCMs in this 600-acre neighborhood are swales, permeable pavement, and 
disconnected downspouts.  A large detention pond services the entire region that is much smaller than it 
would have been had the other SCMs not been built.  Both types of SCMs are shown in Figure 5-58. 

FIGURE 5-58  Natural drainage system methods have been applied to a 34-block, 1,600-unit mixed-
income housing redevelopment project called High Point.  Vegetated swales, porous concrete sidewalks, 
and frontyard rain gardens convey and treat stormwater on-site.  On the right is the detention pond for the 
development.  

continues next page 
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BOX 5-11 Continued 

Pottsdammer Platz 

This project, in the heart of Berlin, Germany, illustrates the potential for stormwater treatment in 
the densest urban environments by incorporating treatment into building systems and architectural pools 
that are the centerpiece of a series of urban plazas.  As shown in Figure 5-59, on-site, individual SCMs 
are used to collect stormwater and use it for sanitary purposes. 

FIGURE 5-59  Stormwater is collected and stored on-site in a series of vaults.  Water is circulated through 
a series of biofiltration areas and used for toilets and other mechanical systems in the building complex.  
Large storms overflow into an adjacent canal. Permission pending. 

Menomonee Valley Redevelopment, Wisconsin 

The 140-acre redevelopment of abandoned railyards illustrates how a Brownfield site within an 
existing floodplain can be redeveloped using both on-site and consolidated treatment.  As shown in 
Figure 5-60, consolidated treatment is incorporated into park areas which provide recreation for adjacent 
neighborhoods and serve as a centerpiece for a developing light industrial area that provides jobs to 
surrounding neighborhoods.  Treatment on individual privately owned parcels is limited to the removal of 
larger sediments and debris only, making more land available for development.  The volume of water that, 
by regulation, must be captured and treated on individual sites is conveyed through a conventional 
subsurface system for treatment in park areas.  

FIGURE 5-60  Illustrations show consolidated treatment areas in proposed parks.  The image on the left 
illustrates the fair weather condition, the center image the water quality capture volume, and the image on 
the right the 100-year storm event.  Construction was completed in spring 2007.  
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355 Stormwater Management Approaches 

Noting the Physical Constraints 

The specific physical constraints of the watershed terrain and the development pattern 
will influence the selection and assembly of SCMs.  The application of SCMs must be 
customized in every watershed to reflect its unique terrain, such as karst, high water tables, low 
or high slopes, freeze–thaw depth, soil types, and underlying geology.  Each SCM has different 
restrictions or constraints associated with these terrain factors.  Consequently, the SCM 
prescription changes as one moves from one physiographic region to another (e.g., the flat 
coastal plain, the rolling Piedmont, the ridge and valley, and mountainous headwaters). 

Developing SCM Guidance and Performance Criteria for the Local Watershed 

Based on the foregoing factors, the community should establish specific sizing, selection, 
and design requirements for SCMs.  These SCM performance criteria may be established in a 
local, regional, or state stormwater design manual, or by reference in a local watershed plan.  The 
Minnesota Stormwater Steering Committee (MSSC, 2005) provides a good example of how 
SCM guidance can be customized to protect specific types of receiving waters (e.g., high-quality 
lakes, trout streams, drinking water reservoirs, and impaired waters).  In general, the watershed-
or receiving water-based criteria are more specific and detailed than would be found in a regional 
or statewide stormwater manual.  For example, the local stormwater guidance criteria may be 
more prescriptive with respect to runoff reduction and SCM sizing requirements, outline a 
preferred sequence for SCMs, and indicate where SCMs should (or should not) be located in the 
watershed. Like the identification of stressors or pollutants of concerns, this step is rarely taken 
under current paradigms of stormwater management. 

Establishing a Trading System 

A stormwater trading or offset system is critical to situations when on-site SCMs are not 
feasible or desirable in the watershed.  Communities may choose to establish some kind of 
stormwater trading or mitigation system in the event that full compliance is not possible due to 
physical constraints or because it is more cost effective or equitable to achieve pollutant 
reduction elsewhere in the local watershed.  The most common example is providing an offset 
fee based on the cost to remove an equivalent amount of pollutants (such as phosphorus in the 
Maryland Critical Area—MD DNR, 2003).  This kind of trading can provide for greater cost 
equity between low-cost Greenfield sites and higher-cost ultra-urban sites. 

Ensuring the Safe and Effective Performance of the Drainage Network, Streams, and 
Floodplains 

The urban water system is not solely designed to manage the quality of runoff.  It also 
must be capable of safely handling flooding from extreme storms to protect life and property.  
Consequently, communities need to ensure that their stormwater infrastructure can prevent 
increased flooding caused by development (and possibly exacerbated future climate change).  In 
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addition, many SCMs must be designed to safely pass extreme storms when they do occur.  This 
usually requires a watershed approach to stormwater management to ensure that quality and 
quantity control are integrated together, with an emphasis on the connection and effective use of 
conveyance channels, streams, riparian buffers, and floodplains. 

Establishing Community Objectives for the Publicly Owned Elements of Stormwater 
Infrastructure 

The stormwater infrastructure in a community normally occupies a considerable surface 
area of the landscape once all the SCMs, drainage easements, buffers, and floodplains are added 
together.  Consequently, communities may require that individual SCM elements are designed to 
achieve multiple objectives, such as landscaping, parks, recreation, greenways, trails, habitat, 
sustainability, and other community amenities (as discussed extensively above).  In other cases, 
communities may want to ensure that SCMs do not cause safety or vector problems and that they 
look attractive. The best way to maximize community benefits is to provide clear guidance in 
local SCM criteria at the site level and to ensure that local watershed plans provide an overall 
context for their implementation. 

Establishing an Inspection and Maintenance Plan 

The long-term performance of any SCM is fundamentally linked to the frequency of 
inspections and maintenance.  As a result, NPDES stormwater permit conditions for industrial, 
construction, and municipal permittees specify that pollution prevention, construction, and post-
construction SCMs be adequately maintained.  MS4 communities are also required under 
NPDES stormwater permits to track, inspect, and ensure the maintenance of the collective 
system of SCMs and stormwater infrastructure within their jurisdiction.  In larger communities, 
this can involve hundreds or even thousands of individual SCMs located on either public or 
private property.  In these situations, communities need to devise a workable model that will be 
used to operate, inspect, and maintain the stormwater infrastructure across their local watershed.  
Communities have the lead responsibility in their MS4 permits to assure that SCMs are 
maintained properly to ensure their continued function and performance over time.  They can 
elect to assign the responsibility to the public sector, the private sector (e.g., property owners and 
homeowners association), or a hybrid of the two, but under their MS4 permits they have ultimate 
responsibility to ensure that SCM maintenance actually occurs.  This entails assigning legal and 
financial responsibilities to the owners of each SCM element in the watershed, as well as 
maintaining a tracking and enforcement system to ensure compliance. 

Summary 

Taking all of the elements above into consideration, the emerging goal of stormwater 
management is to mimic, as much as possible, the hydrological and water quality processes of 
natural systems as rain travels from the roof to the stream through combined application of a 
series of practices throughout the entire development site and extending to the stream corridor.  
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The series of SCMs incrementally reduces the volume of stormwater on its way to the stream, 
thereby reducing the amount of conventional stormwater infrastructure required.   

There is no single SCM prescription that can be applied to each kind of development; 
rather, a combination of interacting practices must be used for full and effective treatment.  For a 
low-density residential Greenfield setting, a combination of SCMs that might be implemented is 
illustrated in Table 5-8.  There are many successful examples of SCMs in this context and at 
different scales.  By contrast, Tables 5-9 and 5-10 outline how the general “roof-to-stream” 
stormwater approach is adapted for intense industrial operations and urban redevelopment sites, 
respectively. As can be seen, these development situations require a differ combination of SCMs 
and practices to address the unique design challenges of dense urban environments.  The tables 
are meant to be illustrative of certain situations; other scenarios, such as commercial 
development, would likely require additional tables. 

TABLE 5-8 From the Roof to the Stream: SCMs in a Residential Greenfield 
SCM What it Is What it Replaces How it Works 
Land-Use 
Planning 

Early site 
assessment 

Doing SWM design 
after site layout 

Map and plan submitted at earliest 
stage of development review 
showing environmental, drainage, 
and soil features 

Conservation 
of Natural 
Areas 

Maximize forest canopy Mass clearing Preservation of priority forests and 
reforestation of turf areas to 
intercept rainfall 

Earthwork 
Minimization 

Conserve soils and 
contours 

Mass grading and 
soil compaction  

Construction practices to conserve 
soil structure and only disturb a 
small site footprint  

Impervious 
Cover 
Minimization 

Better site design Large streets, lots and 
cul-de-sacs 

Narrower streets, permeable 
driveways, clustering lots, and 
other actions to reduce site IC 

Runoff 
Volume 
Reduction— 
Rainwater 
Harvesting 

Utilize rooftop runoff Direct connected roof 
leaders 

A series of practices to capture, 
disconnect, store, infiltrate, or 
harvest rooftop runoff 

Runoff 
Volume 
Reduction— 

Frontyard  
bioretention 

Positive drainage 
from roof to road 

Grading frontyard to treat roof, 
lawn, and driveway runoff using 
shallow bioretention 

Vegetated Dry 
swales 

Curb/gutter and storm 
drain pipes 

Shallow, well-drained bioretention 
swales located in the street right-
of-way 

Peak 
Reduction 
and Runoff 
Treatment 

Linear 
wetlands 

Large detention 
ponds 

Long, multi-cell, forested wetlands 
located in the stormwater 
conveyance system 

Aquatic 
Buffers and 
Managed 
Floodplains 

Stream buffer 
management 

Unmanaged stream 
buffers 

Active reforestation of buffers and 
restoration of degraded streams  

Note: SCMs are applied in a series, although all of the above may not be needed at a given residential 
site. This “roof-to-stream” approach works best for low- to medium-density residential development. 
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358 Urban Stormwater Management in the United States 

In summary, a watershed approach for organizing site-based stormwater decisions is 
generally superior to making site-based decisions in isolation.  Communities that adopt the 
preceding watershed elements not only can maximize the performance of the entire system of 
SCMs to meet local watershed objectives, but also can maximize other urban functions, reduce 
total costs, and reduce future maintenance burdens. 

TABLE 5-9 From the Roof to the Outfall: SCMs in an Industrial Context 
SCM 
Category 

What it Is What it Replaces How it Works 

Pollution 
Prevention 

Drainage mapping No map Analysis of the locations and connections of the 
stormwater and wastewater infrastructure from the 
site 

Hotspot site 
investigation 

Visual inspection Systematic assessment of runoff problems and 
pollution prevention opportunities at the site 

Rooftop 
management 

Uncontrolled 
rooftop runoff 

Use of alternative roof surfaces or coatings to 
reduce metal runoff, and disconnection of roof 
runoff for stormwater treatment   

Exterior maintenance 
practices 

Routine plant 
maintenance 

Special practices to reduce discharges during 
painting, powerwashing, cleaning, sealcoating and 
sandplasting 

Extending roofs for no 
exposure 

Exposed hotspot 
operations 

Extending covers over susceptible 
loading/unloading, fueling, outdoor storage, and 
waste management operations 

Vehicular  
pollution prevention 

Uncontrolled 
vehicle operations 

Pollution prevention practices applied to vehicle 
repair, washing, fueling, and parking operations 

Outdoor pollution 
prevention  
practices 

Outdoor materials 
storage  

Prevent rainwater from contact with potential 
pollutants by covering, secondary containment, or 
diversion from storm-drain system 

Waste management 
practices 

Exposed dumpster 
or waste streams 

Improved dumpster location, management, and 
treatment to prevent contact with rainwater or 
runoff 

Spill control 
plan and response 

No plan Develop and test response to spills to the storm-
drain system, train employees, and have spill 
control kits available on-site  

Greenscaping Routine landscape 
and turf 
maintenance 

Reduce use of pesticides, fertilization, and 
irrigation in pervious areas, and conversion of turf 
to forest  

Employee stewardship Lack of stormwater 
awareness 

Regular ongoing training of employees on 
stormwater problems and pollution prevention 
practices 

Site housekeeping and 
stormwater 
maintenance  

Dirty site and 
unmaintained 
infrastructure 

Regular sweeping, storm-drain cleanouts, litter 
pickup, and maintenance of stormwater 
infrastructure 

Runoff 
Treatment 

Stormwater retrofitting No stormwater 
treatment 

Filtering retrofits to remove pollutants from most 
severe hotspot areas  

IDDE Outfall analysis  No monitoring Monitoring of outfall quality to measure 
effectiveness 

Note: While many SCMs are used at each individual industrial site, the exact combination depends on the 
specific configuration, operations, and footprint of each site. 
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TABLE 5-10  From the Roof to the Street: SCMs in a Redevelopment Context 
SCM 
Category 

What it Is What it Replaces How it Works 

Impervious 
Cover 
Minimization 

Site design to prevent 
pollution 

Conventional site 
design 

Designing redevelopment footprint 
to restore natural area remnants, 
minimize needless impervious 
cover, and reduce hotspot potential  

Runoff 
Volume 
Reduction— 
Rainwater 
Harvesting 
and Vegetated 

Treatment on the roof Traditional rooftops Use of green rooftops to reduce 
runoff generated from roof 
surfaces 

Rooftop runoff 
treatment 

Directly connected 
roof leaders 

Use of rain tanks, cisterns, and 
rooftop disconnection to capture, 
store, and treat runoff 

Runoff treatment in 
landscaping 

Traditional 
landscaping 

Use of foundation planters and 
bioretention areas to treat runoff 
from parking lots and rooftops 

Soil 
Conservation 
and 
Reforestation 

Runoff reduction in 
pervious areas 

Impervious or 
compacted soils  

Reducing runoff from compacted 
soils through tilling and compost 
amendments, and in some cases, 
removal of unneeded impervious 
cover 

Increase urban tree 
canopy 

Turf or landscaping Providing adequate rooting 
volume to develop mature tree 
canopy to intercept rainfall 

Runoff 
Reduction— 
Subsurface 

Increase permeability 
of impervious cover 

Hard asphalt or 
concrete 

Use of permeable pavers, porous 
concrete, and similar products to 
decrease runoff generation from 
parking lots and other hard 
surfaces. 

Runoff 
Reduction— 
Vegetated 

Runoff treatment in the 
street 

Sidewalks, curb and 
gutter, and storm 
drains 

Use of expanded tree pits, dry 
swales and street bioretention cells 
to further treat runoff in the street 
or its right-of-way 

Runoff 
Treatment 

Underground treatment Catch basins and 
storm-drain pipes 

Use of underground sand filters 
and other practices to treat hotspot 
runoff quality at the site 

Municipal 
Housekeeping 

Street cleaning  Unswept streets Targeted street cleaning on 
priority streets to remove trash and 
gross solids 

Watershed 
Planning 

Off-site stormwater 
treatment or mitigation 

On-site waivers Stormwater retrofits or restoration 
projects elsewhere in the 
watershed to compensate for 
stormwater requirements that 
cannot be met onsite 

Note: SCMs are applied in a series, although all of the above may not be needed at a given 
redevelopment site. 
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COST, FINANCE OPTIONS, AND INCENTIVES 

Municipal Stormwater Financing 

To be financially sustainable, stormwater programs must develop a stable long-term 
funding source. The activities common to most municipal stormwater programs (such as 
education, development design review, inspection, and enforcement) are funded through general 
tax revenues, most commonly property taxes and sales taxes (NAFSMA, 2006), which is 
problematic for several reasons.  First, stormwater management financed through general tax 
receipts does not link or attempt to link financial obligation with services received.  The absence 
of such links can reduce the ability of a municipality to adequately plan and meet basic 
stormwater management obligations.  Second, when funded through general tax revenues, 
stormwater programs must compete with other municipal programs and funding obligations.  
Finally, in programs funded by general tax revenue, responsibilities for stormwater management 
tend to be distributed into the work responsibilities of existing and multiple departments (e.g., 
public works, planning, etc.).  One recent survey conducted in the Charles River watershed in 
Massachusetts found that three-quarters of local stormwater management programs did not have 
staff dedicated exclusively for stormwater management (Charles River Watershed Association, 
2007). 

Increasingly, many municipalities are establishing stormwater utilities to manage 
stormwater (Kaspersen, 2000).  Most stormwater utilities are created as a separate organizational 
entity with a dedicated, self-sustaining source of funding.  The typical stormwater utility 
generates the large majority of revenue through user fees (Florida Stormwater Association, 2003; 
Black and Veatch, 2005; NAFSMA, 2006).  User fees are established and set so as to have a 
close nexus to the cost of providing the service and, thus, are most commonly based on the 
amount of impervious surface, frequently measured in terms of equivalent residential unit.  For 
example, an average single-family residence may create 3,000 square feet of impervious surface 
(roof and driveway area). A per-unit charge is then assigned to this “equivalent runoff unit.”  To 
simplify program administration, utilities typically assign a flat rate for residential properties 
(customer class average) (NAFSMA, 2006).  Nonresidential properties are then charged 
individually based on the total amount of impervious surface (square feet or equivalent runoff 
units) of the parcel. Fees are sometimes also based on gross area (total area of a parcel) or some 
combination of gross area and a development intensity measure (Duncan, 2004; NAFSMA, 
2006). 

Municipalities have the legal authority to create stormwater utilities in most states 
(Lehner et al., 1999). In addition to creating the utility, a municipality will generally establish 
the utility rate structure in a separate ordinance.  Separating the ordinances allows the 
municipality flexibility to change the rate structure without revising the ordinance governing the 
entire utility (Lehner et al., 1999). While municipalities generally have the authority to collect 
fees, some states have legal restrictions on the ability of local governments to levy taxes (Lehner 
et al., 1999; NAFSMA, 2006).  The legal distinction between a tax and a fee is the most common 
legal challenge to a stormwater utility.  For example, stormwater fees have been subject to 
litigation in at least 17 states (NAFSMA, 2006). To avoid legal challenges, care must be taken to 
meet a number of legal tests that distinguish a fee for a specific service and a general tax. 
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361 Stormwater Management Approaches 

Stormwater utilities typically bill monthly, and fees range widely.  A recent survey of 
U.S. stormwater utilities reported that fees for residential households range from $1 to $14 per 
month, but a typical residential household rate is in the range of $3 to $6 (Black and Veatch, 
2005). Despite the dedicated funding source, the majority of stormwater utilities responding to a 
recent survey (55 percent) indicated that current funding levels were either inadequate or just 
adequate to meet their most urgent needs (Black and Veatch, 2005). 

Both municipal and state programs can finance administrative programming costs 
through stormwater permitting fees.  Municipal stormwater programs can use separate fees to 
finance inspection activities.  For instance, inspection fees can be charged to cover the costs of 
ensuring that SCMs are adequately planned, installed, or maintained (Debo and Reese, 2003).  
Stormwater management programs can also ensure adequate funding for installation and 
maintenance of SCMs by requiring responsible parties to post financial assurances.  Performance 
bonds, letters of credit, and cash escrow are all examples of financial assurances that require up-
front financial payments to ensure that longer-term actions or activities are successfully carried 
out. North Carolina’s model stormwater ordinance recommends that the amount of a 
maintenance performance security (bond, cash escrow, etc.) be based on the present value of an 
annuity based on both inspection costs and operation and maintenance costs (Whisnant, 2007). 

In addition to fees or taxes, exactions such as impact fees can also be used as a way to 
finance municipal stormwater infrastructure investments (Debo and Reese, 2003).  An impact fee 
is a one-time charge levied on new development.  The fee is based on the costs to finance the 
infrastructure needed to service the new development.  The ability to levy impact fees varies 
between states. Municipalities that use impact fees are also required to show a close nexus 
between the size of the fee and the level of benefits provided by the fee; a failure to do so 
exposes local government to law suits (Keller, 2003).  Compared to other funding sources, 
impact fees also exhibit greater variability in revenue flows because the amount of funds 
collected is dependent on development growth. 

Bonds and grants can supplement the funding sources identified above.  Bonds and 
loans tend to smooth payments over time for large up-front stormwater investments.  For 
example, state and federal loan programs (state revolving funds) provide long-term, low-interest 
loans to local governments or capital investments (Keller, 2003). In addition, grant opportunities 
are sometimes available from state and federal sources to help pay for specific elements of local 
stormwater management programs. 

Municipalities require funds to meet federal and state stormwater requirements.  
Understanding of the municipal costs incurred by implementing stormwater regulations under 
the Phase I and II stormwater rules, however, is incomplete (GAO, 2007).  Of the six minimum 
measures of a municipal stormwater program (public education, public involvement, illicit 
discharge detection and elimination, construction site runoff control, post-construction 
stormwater management, and pollution prevention/good housekeeping—see Chapter 2), a recent 
study of six California municipalities found that pollution prevention activities (primarily street 
sweeping) accounted for over 60 percent of all municipal stormwater management costs in these 
communities (Currier et al., 2005).  Annual per-household costs ranged from $18 to $46. 
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Stormwater Cost Review 

Conceptually, the costs of providing SCMs are all opportunity costs (EPA, 2000).  
Opportunity costs are the value of alternatives (next best) given up by society to achieve a 
particular outcome.  In the case of stormwater control, opportunity costs include direct costs 
necessary to control and treat runoff such as capital and construction costs and the present value 
of annual operation and maintenance costs.  Initial installation costs should also include the value 
of foregone opportunities on the land used for stormwater control, typically measured as land 
acquisition (land price). 

Costs also include public and private resources incurred in the administration of the 
stormwater management program.  Private-sector costs might include time and administrative 
costs associated with permitting programs.  Public costs include agency monitoring and 
enforcement costs. 

Opportunity costs also include other values that might be given up as a consequence of 
stormwater management.  For example, the creation of a wet pond in a residential area might be 
opposed because of perceived safety, aesthetic, or nuisance concerns (undesirable insect or 
animal species).  In this case, the diminished satisfaction of nearby property owners is an 
opportunity cost associated with the wet pond.  On the other hand, if SCMs are considered a 
neighborhood amenity (e.g., a constructed wetland in a park setting), opportunity costs may 
decrease. In addition, costs of a given practice may be reduced by reducing costs elsewhere.  For 
example, increasing on-site infiltration rates can reduce off-site storage costs by reducing the 
volume and slowing the release of runoff. 

In general the cost of SCMs is incompletely understood and significant gaps exist in the 
literature. More systematic research has been conducted on the cost of conventional stormwater 
SCMs (wet ponds, detention basins, etc.), with less research applied to more recent, smaller-
scale, on-site infiltration practices.  Cost research is challenging given that stormwater treatment 
exhibits considerable site-specific variation resulting from different soil, topography, climatic 
conditions, local economic conditions, and regulatory requirements (Lambe et al., 2005). 

The literature on stormwater costs tend to be oriented around construction costs of 
particular types of SCMs (Wiegand et al., 1986; SWRPC, 1991; Brown and Schueler, 1997; 
Heaney et al., 2002; Sample et al., 2003; Wossink and Hunt, 2003; Caltrans, 2004; Narayanan 
and Pitt, 2006; DeWoody, 2007).  In many of these studies, construction cost functions are 
estimated statistically based on a sample of recently installed SCMs and the observed total 
construction costs. Observed costs are then related statistically to characteristics that influence 
cost such as practice size. Other studies estimate costs by identifying the individual components 
of a construction project (pipes, excavation, materials, labor, etc.), estimating unit costs of each 
component, and then summing all project components.  These studies generally find that 
construction costs decrease on a per-unit basis as the overall size (expressed in volume or 
drainage area) of the SCM increases (Lambe et al., 2005).  These within-practice economies of 
scale are found across certain SCMs including wet ponds, detention ponds, and constructed 
wetlands. Several empirical studies, however, failed to find evidence of economies of scale for 
bioretention practices (Brown and Schueler, 1997; Wossink and Hunt, 2003). 

Increasing attention has been paid to small-scale practices, including efforts to increase 
infiltration and retain water through such means as green roofs, permeable pavements, rain 
barrels, and rain gardens (under the label of LID).  The costs of these practices are less well 
studied compared to the other stormwater practices identified above.  In general, per-unit 
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construction and design costs exceed larger-scale SCMs (Low Impact Development Center, 
2007). Higher construction costs, however, may be offset to various degrees by reducing the 
investments in stormwater conveyance and storage infrastructure (i.e., less storage volume is 
needed) (CWP, 1998a, 2000a; Low Impact Development Center, 2007).  Others have suggested 
that per-unit costs to reduce runoff may be less for these small-scale distributed practices because 
of higher infiltration rates and retention rates (MacMullan and Reich, 2007). 

Compared to construction costs, less is known about the operation and maintenance costs 
of SCMs (Wossink and Hunt, 2003; Lambe et al., 2005; MacMullan and Reich, 2007).  Most 
stormwater practices are not maintenance free and can create financial and long-term 
management obligations for responsible parties (Hager, 2003).  Cost-estimation programs and 
procedures have been developed to estimate operation and maintenance costs as well as 
construction costs (SWRPC, 1991; Lambe et al., 2005; Narayanan and Pitt, 2006), but 
examination of observed maintenance costs is less common.  Based on estimates from Wossink 
and Hunt (2003), the total present value of maintenance costs over 20 years can range from 15 to 
70 percent of total capital construction costs for wet ponds and constructed wetlands and appear 
generally consistent with percentages reported in EPA (1999).  Operation and maintenance costs 
were also reported to be a substantial percentage of construction costs of infiltration pits and 
bioretention areas in Southern California (DeWoody, 2007).  Others estimate that over the life of 
many SCMs, maintenance costs may equal construction costs (CWP, 2000a).  In general, 
maintenance costs tend to decrease as a percentage of total SCM cost as the total size of the SCM 
increases (Wossink and Hunt, 2003). 

Very few quantifiable estimates are available for public and private regulatory 
compliance costs.  Compliance costs could include both initial permitting costs (labor and time 
delays) of gaining regulatory approval for a particular stormwater design to post-construction 
compliance costs (administration, inspection monitoring, and enforcement).  Compliance 
monitoring is a particular concern if a stormwater management program relies on widespread use 
of small-scale distributed on-site practices (Hager, 2003).  Unlike larger-scale or regional 
stormwater facilities that might be located on public lands or on private lands with an active 
stormwater management plan, a multitude of smaller SCMs would increase monitoring and 
inspection times by increasing the number of SCMs.  Furthermore, municipal governments may 
be reluctant to undertake enforcement actions against citizens with SCMs located on private 
land. 

Land costs tend to be site specific and exhibit a great deal of spatial variation.  Some 
types of SCMs, such as constructed wetlands, are more land intensive than others.  In highly 
urban areas, land costs may be the single biggest cost outlay of land-intensive SCMs (Wossink 
and Hunt, 2003). 

In general, cost analyses generally find that the cost to treat a given acreage or volume of 
water is less for regional SCMs than for smaller-scale SCMs (Brown and Schueler, 1997; EPA, 
1999; Wossink and Hunt, 2003).  For example, considering maintenance, capital construction, 
and land costs, recent estimates for North Carolina indicate that annual costs for wet ponds and 
constructed wetlands range between $100 and $3,000 per treated acre (typically less than 
$1,000). Per-acre annual costs for bioretention and sand filters typically ranged between $300 
and $3,500, and between $4,500 and 8,500, respectively.  However, if SCMs face space 
constraints, bioretention areas can become more cost effective.  Furthermore, other classes of 
small, on-site practices, such as grass swales and filter strips, can sometimes be implemented for 
relatively low cost. 
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There are exceptions to the general conclusion that larger-scale stormwater practices tend 
to be less costly on a per-unit basis than more numerous and distributed on-site practices.  For 
instance, in Sun Valley, California, a recent study indicates that installing small distributed 
practices (infiltration practices, porous pavement, rain gardens) was more cost effective than 
centralized approaches for a retrofit program (Cutter et al., 2008).  In this particular setting, the 
difference tended to revolve around the high land costs in the urbanized setting.  Small-scale 
practices can be placed on low-valued land or integrated into existing landscaping, reducing land 
costs. Centralized stormwater facilities require substantial purchases of high-priced urban 
properties. Similarly, small distributed practices (porous pavement, green roofs, rain gardens, 
and constructed wetlands) can also provide a more cost-effective approach to reducing combined 
sewer overflow (CSO) discharges in a highly urban setting than large structural CSO controls 
(storage tanks) (Montalto et al., 2007). 

SCMs are now a part of most development processes and consequently will increase the 
cost of the development.  Randolph et al. (2006) report on the cost of complying with stormwater 
and sediment and erosion control regulations for six developments in the Washington, D.C., 
metropolitan area.  These costs include primarily stormwater facility construction and land costs.  
The findings from these case studies indicate that stormwater and erosion and sediment control 
comprised about 60 percent of all environmental-related compliance costs for the residential 
developments studied and added about $5,000 to the average price of a home.  Nationwide, 
stormwater and erosion and sediment controls are estimated to add $1,500 to $9,000 to the cost 
of a new residential dwelling unit (Randolph et al., 2006). 

As a means to control targeted chemical constituents, SCMs may be an expensive control 
option relative to other control alternatives.  For example, nutrients from anthropocentric sources 
are an increasing water quality concern for many fresh and marine waters.  Some states (e.g., 
Virginia, Maryland, and North Carolina) require stormwater programs to achieve specific 
nutrient (nitrogen or phosphorus) stormwater standards.  The construction, maintenance, and 
land costs of reducing nitrogen discharge from residential developments using bioretention areas, 
wet ponds, constructed wetlands, or sand filters range from $60 to $2,500 per pound (Aultman, 
2007). These control costs can be an order of magnitude higher than nitrogen control costs from 
point sources or agricultural nonpoint sources.  The high per-pound removal costs are due in part 
to the relatively low mass load of nutrients carried in stormwater runoff.  These estimates, 
however, assume that all costs are allocated exclusively to nitrogen removal.  The high per-
pound removal costs from the control of single pollutants highlight the importance of achieving 
ancillary and offsetting benefits associated with stormwater control (e.g., removal of other 
pollutants of concern, stream-channel protection from volume reduction, and enhancement of 
neighborhood amenities). 

It should also be noted that installing SCMs in an existing built environment tends to be 
significantly more expensive than new construction.  Construction costs for retrofitted extended 
detention ponds, wet ponds, and constructed wetlands were estimated to be two to seven times 
more costly than new SCMs (Schueler et al., 2007).  Retrofit costs can be higher for a variety of 
reasons, including the need to upgrade existing infrastructure (culverts, drainage channels, etc.) 
to meet contemporary engineering and regulatory requirements.  Retrofitting a single existing 
residential city block in Seattle with a new stormwater drainage system that included reduced 
street widths, biofiltration practices, and enhanced vegetation cost an estimated $850,000 (see 
Box 5-5; Seattle Public Utilities, 2007).  Estimates suggested that the costs might have been even 
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365 Stormwater Management Approaches 

higher using more conventional stormwater piping/drainage systems (Chris May, personal 
communication, August 2007; EPA, 2007). 

As discussed earlier in the chapter, stormwater runoff can be reduced and managed 
through better site design to reduce impervious cover.  Low- to medium-density developments 
can reduce impervious cover through cluster development patterns that preserve open space and 
reduce lot sizes. Impervious surfaces and infiltration rates could be altered by any number of 
site-design characteristics such as reduction in street widths, reduction in the number of cul-de
sacs, and different setback requirements (CWP, 2000a).  Finally, impervious surface per capita 
could be substantially reduced by increasing the population per dwelling unit.  

Quantifying the cost of many of these design features is more challenging, and the 
literature is much less developed or conclusive than the literature on conventional SCM costs.  
Many design features described above (clustering, reduced setbacks, narrower streets, less curb 
and gutter) can significantly lower construction and infrastructure costs (CWP, 2001; EPA, 
2007). Such features may reduce the capital cost of subdivision development by 10 to 33 percent 
(CWP, 2000a). 

On the other hand, the evidence is unclear whether consumers are willing to pay for these 
design features. If consumers prefer features typically associated with conventional 
developments (large suburban lot, for example), then some aspects of alternative development 
designs/patterns could impose an opportunity cost on builders and buyers alike in the form of 
reduced housing value. For example, most statistical studies in the U.S. housing market find that 
consumers prefer homes with larger lots and are willing to pay premiums for homes located on 
cul-de-sacs, presumably for privacy and safety reasons (Dubin, 1998; Fina and Shabman, 1999; 
Song and Knapp, 2003). These effects, however, might be partly or completely offset by the 
higher value consumers might place on the proximity of open space to their homes (Palmquist, 
1980; Cheshire and Sheppard, 1995; Qiu et al., 2006).  Anecdotal evidence indicates that 
residents feel that Seattle’s Street Edge Alternative program (the natural drainage system retrofit 
program that combines swales, bioretention and reduced impervious surfaces) increased their 
property values (City of Seattle, undated). Studies that have attempted to assess the net change 
in costs are limited, but some evidence suggests that the amenity values of lower-impact designs 
may match or outweigh the disamentities (Song and Knapp, 2003). 

Incentives for Stormwater Management 

The dominant policy approach to controlling effluent discharge under the Clean Water 
Act is through the application of technology-based effluent standards or the requirements to 
install particular technologies or practices.  Some note that this general policy approach may not 
provide the regulated community with (1) incentives to invest in pollution prevention activities 
beyond what is required in the standard or with (2) sufficient opportunities or flexibility to lower 
overall compliance costs (Parikh et al., 2005). 

A loosely grouped set of policies, called here “incentive-based,”1 aim to create financial 
incentives to manage effluent or volume discharge.  Such policies tend to be classified into two 
groups: price- and quantity-based mechanisms (Stavins, 2000; Parikh et al., 2005).  Price-based 
mechanisms are created when government creates a charge (tax, fee, etc.) or subsidy (payment) 

1 These policies are sometimes called “market-based” policies, but that term will not be used here because many of 
the incentive-based policies discussed fail to contain features characteristic of a market system.  

PREPUBLICATION 
  

0044421
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on an outcome that government wants to either discourage or encourage.  Ideally, the price 
would be placed on a target outcome (effluents discharged, volume of water released, etc.) and 
not on the means to achieve that outcome end (such as a tax or subsidy to adopt specific 
technologies or practices).2  Quantity-based policies require government to establish some 
binding limit or cap on an outcome (e.g., mass load of effluent, volume of runoff, etc.) for an 
identified group of dischargers, but then allow the regulated parties to “trade” responsibilities for 
meeting that limit or cap.  The opportunity to trade creates the financial incentive.  The trading 
concept is discussed in greater detail in Chapter 6, while this section focuses on price-based 
incentives. 

Some stormwater utilities offer reductions in stormwater fees to landowners who 
voluntarily undertake activities to reduce runoff from their parcels (Doll and Lindsey, 1999; 
Keller, 2003). The reduction in tax obligations, called credits, can be interpreted as a financial 
subsidy or payment for implementing on-site runoff controls.  Credit payments are typically 
made based on the volume of water detained.  For example, as part of Portland, Oregon’s Clean 
River Rewards program, residents and commercial property owners can reduce their stormwater 
utility fee by as much as 35 percent by reducing stormwater runoff from existing developed 
properties (Portland Bureau of Environmental Services, 2008a).  Residential and commercial 
property owners are given a number of ways to reduce runoff to receive this financial benefit.  In 
addition, Portland has a downspout disconnection program that aims to reduce discharge into 
CSOs in targeted areas in the city. Property owners may be reimbursed up to $53 per eligible 
downspout (Portland Bureau of Environmental Services, 2008b). 

Alternatively, stormwater utilities could (where allowed) also use fee revenue to provide 
private incentives for stormwater control through a competitive bidding process.  Such a bidding 
process (“reverse auction”) would request proposals for stormwater reduction projects and fund 
projects that reduce volume at the least cost.  Proposed investments that can meet the program 
objectives at the lowest per unit cost would receive payments.  Such a program creates private 
incentives to search for low-cost stormwater investments by creating a price for runoff volume 
reduction. The bidding program could also be used to identify cost-effective stormwater 
investments in areas targeted for enhanced levels of restoration.  A bidding program has been 
proposed as a way to lower overall costs of a stormwater program in Southern California (Cutter 
et al., 2008).  Revenue to fund such a competitive bid program could come from a variety of 
sources including stormwater utility fees or fees paid into an in lieu fee program. 

Finally, impact fees on new developments can be structured in a way to create incentives 
to reduce stormwater runoff volumes.  Charges based on runoff volume (or a surrogate measure 
like impervious surface) can provide an incentive for developers to reduce the volume of new 
runoff created. 

2 The literature on what level to set the price (tax or subsidy) is vast, complex, and controversial. Parikh et al. 
(2005) seem to wander into this debate (perhaps unwittingly) by making a distinction between taxes based on some 
optimality rule (marginal damage costs equal to marginal control costs) and those based on some other sort of 
decision rule.  Without getting into the specifics of this debate here, this discussion will simply assert more generally 
that price-based incentive policies structure taxes and subsidies to induce desirable behavioral change (rather than 
simply to raise revenue). 
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367 Stormwater Management Approaches 

CHALLENGES TO IMPLEMENTATION OF WATERSHED-BASED 

MANAGEMENT AND STORMWATER CONTROL MEASURES
 

The implementation of SCMs has seen variable success.  Environmental awareness, 
threats to potable water sources or to habitat for threatened and endangered species, problems 
with combined sewer overflows, and other environmental factors have caused cities such as 
Portland, Oregon; Seattle, Washington; Chicago, Illinois; and Austin, Texas to aggressively 
pursue widespread implementation of a broad range of SCMs.  In contrast, other cities have been 
slow to implement recommended practices, for many reasons.  This is particularly true for 
nonstructural SCMs, despite their popularity among planners and regulators for the past two 
decades. A host of real and perceived concerns about individual nonstructural SCMs are often 
raised regarding development costs, market acceptance, fire safety, emergency access, traffic and 
parking congestion, basement seepage, pedestrian safety, backyard flooding, nuisance 
conditions, maintenance, and winter snow removal operations.  While most of these concerns are 
unfounded, they contribute to a culture of inertia when it comes to code change (CWP, 1998a, 
2000a). As a result, some nonstructural SCMs are discouraged or even prohibited by local 
development codes.  Very few communities make the consideration of nonstructural practices a 
required element of stormwater plan review, nor do they require that they be considered early in 
the site layout and design process when their effectiveness would be maximized.  Finally, many 
engineers and planners feel they can fully comply with existing stormwater criteria without 
resorting to nonstructural SCMs. 

Cost Issues 

There are numerous cost issues that have proven to be significant barriers to the use of 
innovative SCMs.  Special construction techniques required for the proper design and function of 
SCMs, specially formulated manufactured soils, expensive subsurface vaults, and increased land 
area requirements as a result of increased stormwater storage requirements can significantly 
increase site development costs.  For smaller projects in highly urbanized areas where land costs 
are high, there can be a disproportionately large expense to comply with stormwater regulations, 
causing developers to seek, and often receive, exemption from requirements. 

Sediment removal and related maintenance activities required to ensure the proper 
ongoing functioning of SCMs are activities that are not a part of normal building maintenance.  
Data on maintenance costs of SCMs on privately owned facilities are limited, and management 
companies responsible for commercial and office building maintenance have yet to provide SCM 
maintenance as part of their services. 

Additional costs are incurred when development review periods by public agencies get 
extended because of an increased level of design review required to evaluate the compliance of 
SCMs with city ordinances. Additional review increases development costs and extends the 
design process. Even with specialized training for city staff to evaluate SCM submittals, 
deviation from the most basic type of SCM design seems to require extended review and 
documentation. 

Cost concerns are partly responsible for the markedly slow implementation of the 
stormwater program.  The federal deadlines for permit coverage have long passed; in fact more 
than 14 years have lapsed for medium and large municipalities.  A good part of the delay can be 
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explained by the resistance of states and local governments to the unknown cost burden.  Cities 
contend that the permit requirements are unreasonable, expensive, and unrealistic to achieve.  
Many local government officials view some permit provisions such as LID or better site design 
as intrusion into the land-use authority of local governments. 

As discussed in Chapter 2, the U.S. Congress provided no start-up or upgrade financial 
assistance, unlike what it did for municipally owned and operated wastewater treatment plants 
after the promulgation of the NPDES permit program under the Clean Water Act in 1972.  Local 
governments have been reluctant to tax residents or create stormwater utilities.  States like 
California and Michigan even have laws that require voter approval in order for local 
governments to assess new fees.  Thus, to implement the NPDES stormwater program, states 
have had to largely rely on stormwater permit fees collected to support a skeletal to modest staff 
for program oversight.  In Denver, and presumably in other cities, there is no reduction in 
stormwater fees when impervious area is reduced because of construction of on-site SCMs.  This 
amounts to a disincentive to do the “right thing.”  Meanwhile, the overall federal budget for the 
NPDES program, including stormwater, has been declining. 

Long-Term Maintenance of Stormwater Control Measures 

One of the weakest parts of most stormwater management programs is the lack of 
information about, and funding to support, the long-term maintenance of SCMs.  If SCMs are not 
inspected and maintained on a regular basis, the stormwater management program is likely to 
fail. This also negatively impacts the design process—if there is no inspection program oand no 
accountability for maintenance, the designer has no incentive to build better, more maintenance-
friendly SCMs. Finally, without an accurate assessment of the maintenance needs of an SCM, 
land owners and other responsible parties cannot anticipate their total costs over the lifetime of 
the device. 

Almost all SCMs require active long-term maintenance in order to continue to provide 
volume and water quality benefits (Hoyt and Brown, 2005; Hunt and Lord, 2006b).  
Furthermore, a typical municipality may contain hundreds or thousands of individual SCMs 
within its jurisdiction. Thus, the long-term obligations for maintenance are considerable.  For 
example, the annual maintenance cost of 100 medium-sized wet ponds (one-half acre to 2 acres) 
is estimated to be a quarter of a million dollars (Hunt and Lord, 2006c).  Currently, the majority 
of municipal stormwater programs do not have adequate plans or resources in place for the long-
term maintenance of SCMs (GAO, 2007).   

A number of issues confront the long-term maintenance of SCMs.  First, legal and 
financial responsibility for maintenance must be assigned.  Historically stormwater ownership 
and responsibility have been poorly defined and implemented (Reese and Presler, 2005).  If a 
party is an industrial facility that is required to obtain a permit, then responsibility for 
maintaining SCMs rests with the permittee.  Other instances are more ambiguous.  For 
residential developments, the responsibility for long-term maintenance could be assigned to the 
developer (e.g., establishing long-term financial accounts for maintenance), individual 
landowners, homeowners associations, or the municipality itself.  Some cities, like Austin and 
Seattle, assume responsibility for long-term maintenance of SCMs in residential areas.  Concerns 
over assigning responsibility to individual residential landowners or homeowners associations 
include insufficient technical and financial resources to conduct consistent maintenance and a 
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lack of inspection to require maintenance.  A recent survey of municipal stormwater programs 
found that less than one-third perform regular maintenance on stormwater detention ponds or 
water quality SCMs in general residential areas (Reese and Presler, 2005).  To ensure that 
adequate maintenance will occur, municipalities can require performance securities (performance 
bonds, escrow accounts, letter of credit, etc.) that ensure adequate funds are available for 
maintenance and repair in the event of failure to maintain the SCM by the responsible party. 

An effective maintenance program also requires a system to inventory and track SCMs, 
inspection/monitoring, and enforcement against noncompliance.  The large number of SCMs to 
track and manage creates management challenges.  Municipal stormwater programs must 
administer their regulatory programs, perform inspection and enforcement activities, and 
maintain SCMs in public lands/rights-of-way and sometimes in residential areas.  Municipal 
programs often do not have adequate staff to ensure that these maintenance responsibilities are 
adequately carried out. The lack of adequate staff for inspection and an inadequate system for 
prioritizing inspections have been repeatedly pointed out (Duke and Beswick, 1997; Duke, 2007; 
GAO, 2007). 

Tracking and monitoring costs may also create disincentives for municipalities to adopt 
or encourage smaller-scale SCMs.  For example, residential-scale rain gardens, porous 
driveways, rain barrels, and grass swales all have the potential to increase the cost and 
complexity of compliance monitoring because of the multitude of small infiltration devices that 
are located on private property as opposed to having fewer SCMs located in public rights-of-way 
or public lands. Small-scale distributed SCMs located on private property raise concerns of 
municipal willingness to inspect and enforce against noncompliance.  Indeed, some 
municipalities have banned innovative SCMs like pervious pavement because the municipalities 
have no means to ensure their maintenance and continued operation.   

Finally, there is concern that there is inadequate funding to maintain the growing number 
of SCMs on the landscape. The long-term funding obligation for maintenance has been difficult 
to assess (GAO, 2007), partly because many stormwater programs frequently do not have 
adequate accounting practices to define capital value and depreciation, maintenance, operation, 
or management programs (Reese and Presler, 2005).  The problem is compounded because the 
long-term maintenance cost associated with various types of SCMs is not well understood.  
Additional research and information are needed on the costs of maintaining the performance of 
SCMs as experienced in the field (rather than ex ante estimates based on design plans).  Research 
into long-term maintenance costs should include not only routine operation and maintenance 
costs but also costs for inspection and enforcement and remediation costs associated with SCM 
performance failures.  Such research is critical to understanding the long-term cost obligation 
that is being assumed by municipal stormwater programs that are responsible for managing a 
growing number of SCMs. 

At the present time, the maintenance schedule for many of the proprietary and non
proprietary SCMs is poorly defined.  It will vary with the type of drainage area and the activities 
that are occurring within it and with the efficiency of the SCM.  (For example, the city of Austin, 
Texas, has determined that the average lifespan of their sand filters ranges from 5 to 15 years, 
but can be as little as one year if there is construction in the drainage area.)  In order to establish 
a maintenance schedule, an assessment protocol needs to be adopted by municipalities.  The 
protocol, which is specific to the type of SCM, could consist of the following: each year 
municipalities would be required to collect data from a subset of their SCMs on public and 
private property, and then over a period of years these data could be used to determine 
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maintenance schedules, predict performance based on age and sediment loading, and identify 
failed systems.  A measurement of the depth of deposited sediment might be the only test needed 
for settling devices, such as hydrodynamic devices and wet detention ponds.  Two levels of 
analysis could be performed for infiltration devices—one based on simple visual observations 
and the other using an instrument to check infiltration rates.  These assessment methods for 
infiltration devices have been tested at the University of Minnesota (Gulliver and Anderson, 
2007). Without an assessment protocol for SCMs, the chances for poor maintenance and 
outright failure are greatly increased, it is difficult if not impossible to determine the actual 
performance of an SCM, and there will be insufficient data to reduce the uncertainty in future 
SCM design. 

Lack of Design Guidance on Important SCMs and Lack of Training 

Progress in implementing SCMs is often handicapped by the lack of local or national 
design guidance on important SCMs, and by the lack of training among the many players in the 
land development community (planners, designers, plan reviewers, public works staff, 
regulators, and contractors) on how to properly implement them on the ground.  For example, 
design guidance is lacking or just emerging for many of the non-traditional SCMs, such as 
conservation of natural areas, earthwork minimization, product substitution, reforestation, soil 
restoration, impervious cover reduction, municipal housekeeping, stormwater education, and 
residential stewardship. Some LID techniques are better covered, such as the standards for 
pervious concrete from the American Concrete Institute and the National Ready Mixed Concrete 
Association.  Design guidance for traditional SCMs such as erosion and sediment control may 
exist but is often incomplete, outdated, or lacking key implementation details to ensure proper 
on-the-ground implementation.  In other cases, design guidance is available, but has not been 
disseminated to the full population of Phase II MS4 communities.  For example, in an 
unpublished survey of state manuals used to develop national post-construction stormwater 
guidance, Hirschman and Kosco (2008) found that less than 25 percent provided sizing criteria, 
detailed engineering design specifications, or maintenance criteria. Nationwide guidance on 
SCM design and implementation may not be advisable or applicable to all physiographic, 
climatic, and ecoregions of the country.  Rather, EPA and the states should encourage the 
development of regional design guidance that can be readily adapted and adopted by municipal 
and industrial permittees.  Improvement of SCM design guidance should incorporate more direct 
consideration of the parameters of concern, how they move across the landscape, and the issues 
in receiving waters—a strategy both espoused in this report (page 351) and in recent publications 
on this topic (Strecker et al., 2005, 2007). 

The second key issue relates to how to train and possibly certify the hundreds of 
thousands of individuals that are responsible for land development and stormwater infrastructure 
at the local and state level.  New stormwater methods and practices cannot be effectively 
implemented until local planners, engineers, and landscape architects fully understand them and 
are confident on how to apply them to real-world sites.  Currently, stormwater design is not a 
major component of the already crowded curriculum of undergraduate or graduate planning 
engineering or landscape architecture programs.  Most stormwater professionals acquire their 
skills on the job. Given the rapid development of new stormwater technologies, there is a critical 
need for implementation of regional or statewide training programs to ensure that stormwater 
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371 Stormwater Management Approaches 

professionals are equipped with the latest knowledge and skills.  The training programs should 
ultimately lead to formal certification for stormwater designers, inspectors, and plan reviewers. 

Different Standards in Different Jurisdictions That Are Within the Same Watershed 

Governmental and watershed boundaries rarely coincide, with the result that most 
watersheds are made up of many municipal bodies regulating stormwater management.  
Unfortunately in most cases there is no overarching stormwater regulatory structure that is based 
upon a watershed analysis. This can result in many unfortunate conflicts, where approval of a 
stormwater facility does not affect the community issuing the permit.  It is often said that the 
most effective stormwater management for an area high in the watershed is to speed the water 
downstream, thus saving the upstream community but severely damaging the downstream rivers.  
While this may be an exaggeration, the problems downstream are less of a concern to the upper 
watershed communities, and downstream communities may not be able to solve their water 
issues without help from the upstream communities. 

Often neighboring communities’ plans or the methods or data used do not coincide.  For 
example, often out-of-date rainfall distributions, methods, or standards are required in the code 
that do not apply to the newer focus on smaller storms and volume reduction.  If methods that 
include Modified Rational or TR-55 are used, it is difficult if not impossible to show the benefits 
in peak flow reduction gained through volume reduction devices.  Also, some municipalities may 
require curb and piping and not allow swales, impending the implementation of a cost-effective 
design. Finally, it is difficult to observe a measureable impact of SCMs when they are guided by 
a patchwork of regulations. One community may require removal of the first inch of runoff, and 
another may require the reduction of the 25-year, post-construction peak to the 10-year pre-
construction level. 

Water Rights that Conflict with Stormwater Management 

In the West, water is considered real property, governed by state law and regional water 
compacts.  Landowners in urban areas rarely own surface water rights and are typically 
prohibited from “beneficial use” of that water, which affects how SCMs are chosen.  For 
example, current practices in Colorado typically allow stormwater to be infiltrated within a short 
period of time on-site without violation of water laws.  However, storage of and/or pumping this 
water for broader distribution is considered to be a beneficial use and is therefore prohibited.  
Moreover, as discussed in Chapter 2, SCMs that manage stormwater by driving the water 
underground with a bored, drilled, or driven shaft or a hole dug deeper than its widest surface 
dimension are typically considered to be “injection wells,” requiring a federal permit and regular 
monitoring under the Safe Drinking Water Act. 

Some states prohibit infiltration because of concerns over long-term groundwater 
pollution. In California, which does not have a uniform policy for groundwater management and 
groundwater rights, authority over groundwater quality management falls to several regional and 
local agencies. For example, the Upper Los Angeles River Area (ULARA) has a court-
appointed Watermaster to manage the complex appropriation of its groundwater to user cities 
and agencies. The ULARA has clashed with the City of Los Angeles regarding rights to all of 
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the water that normally recharges the Los Angeles River via runoff from precipitation.  In 2000, 
the ULARA Watermaster expressed a concern with certain permit provisions of the Los Angeles 
County MS4 Permit for New Development/ Redevelopment that promoted infiltration, stating 
that the MS4 permit interfered with the adjudicated right of the City of Los Angeles to manage 
groundwater. 

Urban Development and Sprawl 

The continued expansion of urban areas is inevitable given population increases 
worldwide and the transition from agricultural to industrial economies.  Given that urbanization 
of almost any magnitude—even less than 10 percent impervious area—has been demonstrated to 
have an impact on in-stream water quality, a central question to be addressed is how water 
quality can be maintained as cities grow, without having negative impacts on social and 
economic systems.  Ideally, SCMs would perform their water quality function, contribute to the 
livability of cities, and enhance their economic and social potentials. 

Low-density, auto-oriented urban development, commonly known as sprawl, has been 
the predominant pattern of development in the United States, and increasingly worldwide, since 
World War II.  It has been widely criticized for its inefficient use of land, its high use of natural 
resources, and its high energy costs—all of which are associated with the required auto-oriented 
travel. Additionally, ongoing economic costs related to the provision of widely dispersed 
services and social impacts of a breakdown in community life have been identified (Brugemann, 
1974). Sprawl and the impacts on in-stream water quality that result from urbanization have 
been an inevitable consequence of improved economic conditions.  In the United States, sprawl 
constitutes the vast majority of development occurring today because a majority of the 
population is attracted to the benefits of a suburban lifestyle, government has subsidized roads 
and highways at the expense of public transit, and local zoning often limits development density. 

There has been a great deal of innovation in city planning and design in the past decade 
that encourages greater density and a return to urban living.  New types of zoning, New 
Urbanism, Smart Growth, and related innovations in urban planning and design have been 
developed in parallel with environmental regulations at local to national levels (see Chapter 2).  
They acknowledge the importance of protecting natural resources to maintain quality of life and 
have established water quality as an important consideration in city building. 

It is not clear that current stormwater regulations can be effectively implemented over the 
broad range of development patterns that characterize contemporary cities or if they 
inadvertently favor one type of development over another.  For example, on-site SMCs are often 
recommended as the preferred means of stormwater management, although they tend to 
encourage lower-density development patterns.  And while they are easily implemented and 
regulated given the incremental, site-by-site development that is typical of most urban growth, 
monitoring and maintenance can be expensive and difficult for both the individual property 
owner and the regulating authority. In highly urbanized areas, they are often relegated to 
subsurface systems that are expensive and that, to be effective, require high levels of 
maintenance.   

In newly developing areas, cluster development should be encouraged whenever possible, 
according to the Smart Growth principles of narrower streets, reduced setbacks, and related 
approaches to reduce the amount of impervious area required and land consumed.  Furthermore, 
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an interconnected series of on-site and consolidated SCMs can reduce subsurface stormwater 
piping requirements.  Most planned communities have dedicated park and open-space areas that 
can constitute 25 percent or more of a development’s total land area, making it feasible to easily 
accommodate consolidated SCMs (typically 8 to 10 percent of impervious area) within multi
functional open space and park lands.  Cost efficiencies such as a 30 percent reduction in 
infrastructure costs (Duaney Plater-Zyberk & Company, 2006) can be realized through Smart 
Growth development techniques.  Clustered housing surrounded by open space, laced with trails, 
has appreciated in value at a higher rate than conventionally designed subdivisions (Crompton, 
2007). 

In order to encourage infill or redevelopment over sprawl patterns of development, 
innovative zoning and other practices will be needed to prevent stormwater management from 
becoming onerous.  For example, incentive zoning or performance zoning could be used to allow 
for greater densities on a site, freeing other portions of the site for SCMs.  Innovations in 
governance and finance can also be used to incorporate consolidated SCMs into urban 
environments.  For example, the City of Denver, in updating its Comprehensive Plan, designated 
certain underdeveloped corridors and districts in the city as “areas of change” where it hoped to 
encourage large-scale infill redevelopment.  Given the scale of redevelopment, it would be 
feasible to establish special maintenance districts, allowing the development of consolidated 
SCMs that have multiple functions.  To fund land purchase and facility design and construction, 
cash in lieu of payments could be made. 

Safety and Aesthetic Concerns 

Vector-borne diseases, especially West Nile virus, are a concern when SCMs such as 
extended detention basins, constructed wetlands, and rain barrels are proposed.  Furthermore, 
other SCMs that are poorly designed, improperly constructed, or inadequately maintained may 
retain water and provide an ideal breeding ground for mosquitoes, increasing the potential for 
disease transmission to humans and wildlife.  Kwan et al. (2005) found that water-retaining 
SCMs increase the availability of breeding habitats for disease vectors and provide opportunistic 
species an extended breeding season. State Health Departments generally recommend that 
SCMs be designed to drain fully in 72 hours, which is the minimum time required for a mosquito 
to complete its life cycle under optimum conditions.  In SCMs where there is permanent standing 
water, such as stormwater wetlands, there is the possibility of introducing biota that might prey 
on mosquitoes.  Municipalities may have to consider the added cost of vector control and public 
health when implementing stormwater quality management programs. 

With larger consolidated and regional extended detention facilities, concerns about the 
safety of children who may be attracted to such SCMs and ensuing liability must be considered.  
These SCMs need to be fenced off or otherwise designed appropriately to reduce the risk of 
drowning. 

One aspect of stormwater management that is infrequently considered is the aesthetic 
appeal, or lack thereof, of SCMs.  The visual qualities of SCMs are important because they are a 
growing part of the urban landscape setting.  Although it can be assumed that landscapes that are 
carefully tended are often preferred over other types of landscapes, it depends substantially on 
one’s point of view. For example, an engineer may consider a particular SCM that is functioning 
as expected to be beautiful in the sense that its engineering function has been realized, even 
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though there is sediment buildup, algae, or other products of a properly functioning SCM visible.  
Similarly, a biologist or ecologist evaluating an ecologically healthy SCM in an urban context 
might find it to be beautiful because of its biological or ecological diversity, whereas another 
individual who evaluates the same SCM finds it to be “weedy.”  SCMs can be viewed as a means 
of restoring a degraded landscape to a state that might have existed before urban development.  
The desire to “return to nature” is a seductive idea that suggests naturalistic SCMs that may have 
very little to do with an original landscape, given the dramatic changes in hydrology that are 
inevitable with urban streams.  Each of these widely varied views of SCMs may be appropriate 
depending on the context and the viewer. 

One goal of stormwater management should be to make SCMs desirable and attractive to 
a broader audience, thereby increasing their potential for long-term effectiveness.  For example, 
the Portland convention center rain gardens demonstrate how native and non-native wetland 
plantings can be carefully composed as a landscape composition and also provide for stormwater 
treatment.  If context and aesthetics of a chosen SCM are poorly matched, there is a high 
probability that the SCM will be eliminated or its function compromised because of 
modifications that make its landscape qualities more appropriate for its context. 

CONCLUSIONS AND RECOMMENDATIONS 

SCMs, when designed, constructed, and maintained correctly, have demonstrated the 
ability to reduce runoff volume and peak flows and to remove pollutants.  However, in very few 
cases has the performance of SCMs been mechanistically linked to the guaranteed sustainment at 
the watershed level of receiving water quality, in-stream habitat, or stream geomorphology.  
Many studies demonstrate that degradation in rivers is directly related to impervious surfaces in 
the contributing watershed, and it is clear that SCMs, particularly combinations of SMCs, can 
reduce the runoff volume, erosive flows, and pollutant loadings coming from such surfaces.  
However, none of these measures perfectly mimic natural conditions, such that the accumulation 
of these SCMs in a watershed may not protect the most sensitive beneficial aquatic life uses in a 
state. Furthermore, the implementation of SCMs at the watershed scale has been too inconsistent 
and too recent to observe an actual cause-and-effect relationship between SCMs and receiving 
waters. The following specific conclusions and recommendations about stormwater control 
measures are made. 

Individual controls on stormwater discharges are inadequate as the sole solution to 
stormwater in urban watersheds. SCM implementation needs to be designed as a system, 
integrating structural and nonstructural SCMs and incorporating watershed goals, site 
characteristics, development land use, construction erosion and sedimentation controls, 
aesthetics, monitoring, and maintenance.  Stormwater cannot be adequately managed on a 
piecemeal basis due to the complexity of both the hydrologic and pollutant processes and their 
effect on habitat and stream quality.  Past practices of designing detention basins on a site-by-site 
basis have been ineffective at protecting water quality in receiving waters and only partially 
effective in meeting flood control requirements.   

Nonstructural SCMs such as product substitution, better site design, downspout 
disconnection, conservation of natural areas, and watershed and land-use planning can 
dramatically reduce the volume of runoff and pollutant load from a new development.   
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Such SCMs should be considered first before structural practices.  For example, lead 
concentrations in stormwater have been reduced by at least a factor of 4 after the removal of lead 
from gasoline.  Not creating impervious surfaces or removing a contaminant from the runoff 
stream simplifies and reduces the reliance on structural SCMs. 

SCMs that harvest, infiltrate, and evapotranspirate stormwater are critical to 
reducing the volume and pollutant loading of small storms. Urban municipal separate 
stormwater conveyance systems have been designed for flood control to protect life and property 
from extreme rainfall events, but they have generally failed to address the more frequent rain 
events (<2.5 cm) that are key to recharge and baseflow in most areas.  These small storms may 
only generate runoff from paved areas and transport the “first flush” of contaminants.  SCMs 
designed to remove this class of storms from surface runoff (runoff-volume-reduction SCMs— 
rainwater harvesting, vegetated, and subsurface) can also address larger watershed flooding 
issues. 

Performance characteristics are starting to be established for most structural and 
some nonstructural SCMs, but additional research is needed on the relevant hydrologic 
and water quality processes within SCMs across different climates and soil conditions.  
Typical data such as long-term load reduction efficiencies and pollutant effluent concentrations 
can be found in the International Stormwater BMP Database.  However, understanding the 
processes involved in each SCM is in its infancy, making modeling of these SCMs difficult.  
Seasonal differences, the time between storms, and other factors all affect pollutant loadings 
emanating from SCMs.  Research is needed that moves away from the use of percent removal 
and toward better simulation of SCM performance.  Hydrologic models of SCMs that 
incorporate soil physics (moisture, wetting fronts) and groundwater processes are only now 
becoming available.  Research is particularly important for nonstructural SCMs, which in many 
cases are more effective, have longer life spans, and require less maintenance than structural 
SCMs. EPA should be a leader in SCM research, both directly by improving its internal 
modeling efforts and by funding state efforts to monitor and report back on the success of SCMs 
in the field. 

Research is needed to determine the effectiveness of suites of SCMs at the watershed 
scale.  In parallel with learning more about how to quantify the unit processes of both structural 
and nonstructural practices, research is needed to develop surrogates or guidelines for modeling 
SCMs in lumped watershed models.  Design formulas and criteria for the most commonly used 
SCMs, such as wet ponds and grass swales, are based on extensive laboratory and/or field 
testing. There are limited data for other SCMs, such as bioretention and proprietary filters.  
Whereas it is important to continue to do rigorous evaluations of individual SCMs, there is also a 
role for more simple methods to gain an approximate idea about how SCMs are performing.  The 
scale factor is a problem for watershed managers and modelers, and there is a need to provide 
guidance on how to simulate a watershed of SCMs, without modeling thousands of individual 
sites. 

Improved guidance for the design and selection of SMCs is needed to improve their 
implementation. Progress in implementing SCMs is often handicapped by the lack of design 
guidance, particularly for many of the non-traditional SCMs.  Existing design guidance is often 
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incomplete, outdated, or lacking key details to ensure proper on-the-ground implementation.  In 
other cases, SCM design guidance has not been disseminated to the full population of MS4 
communities.  Nationwide guidance on SCM design and implementation may not be advisable or 
applicable to all physiographic, climatic, and ecoregions of the country.  Rather, EPA and the 
states should encourage the development of regional design guidance that can be readily adapted 
and adopted by municipal and industrial permittees.  As our understanding of the relevant 
hydrologic, environmental, and biological processes increases, SCM design guidance should be 
improved to incorporate more direct consideration of the parameters of concern, how they move 
across the landscape, and the issues in receiving waters. 

The retrofitting of urban areas presents both unique opportunities and challenges. 
Promoting growth in these areas is desirable because it takes pressure off the suburban fringes, 
thereby preventing sprawl, and it minimizes the creation of new impervious surfaces.  However, 
it is more expensive than Greenfields development because of the existence of infrastructure and 
the limited availability of land.  Both innovative zoning and development incentives, along with 
the selection of SCMs that work well in the urban setting, are needed to achieve fair and 
effective stormwater management in these areas.  For example, incentive or performance zoning 
could be used to allow for greater densities on a site, freeing other portions of the site for SCMs.  
Publicly owned, consolidated SCMs should be strongly considered as there may be insufficient 
land to have small, on-site systems.  The performance and maintenance of the former can be 
overseen more effectively by a local government entity.  The types of SCMs that are used in 
consolidated facilities—particularly detention basins, wet/dry ponds, and stormwater wetlands— 
perform multiple functions, such as prevention of streambank erosion, flood control, and large-
scale habitat provision. 
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Chapter 6 
Innovative Stormwater Management and Regulatory Permitting 

There are numerous innovative regulatory strategies that could be used to improve EPA’s 
stormwater program.  This chapter first outlines a substantial departure from the status quo, 
namely, basing all stormwater and other wastewater discharge permits on watershed boundaries 
instead of political boundaries.  Watershed-based permitting is not a new concept, but it has been 
attempted in only a few communities.  Development of the new permitting paradigm is followed 
by more modest and easily implemented recommendations for improving the stormwater 
program, from a new plan for monitoring industrial sites to encouraging greater use of 
quantitative measures of the maximum extent practicable requirement.  The recommendations in 
the latter half of the chapter do not preclude adoption of watershed-based permitting at some 
future date, and indeed they lay the groundwork in the near term for an eventual shift to 
watershed-based permitting. 

WATERSHED PERMITTING FRAMEWORK FOR MANAGING STORMWATER 

In its initial meeting in January 2007, the committee heard opinions that collectively 
pointed in a new direction for managing and regulating stormwater that would differ from the 
end-of-pipe approach traditionally applied by regulatory agencies under the National Pollutant 
Discharge Elimination System (NPDES) permits and be based instead on a watershed 
framework.  Indeed, the U.S. Environmental Protection Agency (EPA) has already given 
substantial thought to watershed permitting and issued a Watershed-Based NPDES Permitting 
Policy Statement (EPA, 2003a) that defined watershed-based permitting as an approach that 
produces NPDES permits that are issued to point sources on a geographic or watershed basis.  It 
went on to declare that, “The utility of this tool relies heavily on a detailed, integrated, and 
inclusive watershed planning process. Watershed planning includes monitoring and assessment 
activities that generate the data necessary for clear watershed goals to be established and permits 
to be designed to specifically address the goals.” 

In the statement, EPA listed a number of important benefits of watershed permitting: 

•	 More environmentally effective results; 
•	 Ability to emphasize measuring the effectiveness of targeted actions on improvements in 

water quality; 
•	 Greater opportunities for trading and other market-based approaches; 
•	 Reduced cost of improving the quality of the nation’s waters; 
•	 More effective implementation of watershed plans, including total maximum daily loads 

(TMDLs); and 
•	 Other ancillary benefits beyond those that have been achieved under the Clean Water Act 

(e.g., integrating CWA and Safe Drinking Water Act [SDWA] programs). 

Subsequent to the policy statement, EPA published two guidance documents that lay out 
a general process for a designated state that wishes to set up any type of permit or permits under 
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CWA auspices on a watershed basis (EPA, 2003b, 2007a).  It also outlined a number of case 
studies illustrating various kinds of permits that contain some watershed-based elements.  Box 6-
1 describes in greater detail the more recent report (EPA, 2007a) and its 11 “options” for 
watershed-based permitting.  Unfortunately, the EPA guidance is lacking in its description of 
what constitutes watershed-based permitting, who would be covered under such a permit, and 
how it would replace the current program for municipalities and industries discharging 
stormwater under an individual or general NPDES permit.  Few examples are given, some of 
which are not even watershed-based, with most of the examples involving grouping municipal 
wastewater treatment works under a single permit with no reference to stormwater.  Most of the 
11 options are removed from the fundamental concept of watershed-based permitting.  Finally, 
the guidance fails to elaborate on the policy statement goal to make water quality standards 
watershed-based. The committee concluded that, although the EPA documents lay some 
groundwork for watershed-based permitting—especially the ideas of integrated municipal 
permits, water quality trading, and monitoring consortia—the sum total of EPA’s analysis does 
not define a framework for moving toward true watershed-based permitting.  The guidance 
attends to few of the details associated with such a program and it has made no attempt to 
envision how such a system could be extended to the states and the municipal and industrial 
stormwater permittees.  This chapter attempts to overcome these shortcomings by presenting a 
more comprehensive description of watershed-based permitting for stormwater dischargers. 

The approach proposed in this chapter fits within the general framework outlined by EPA 
but goes much further.  First, it is intended to replace the present structure, instead of being an 
adjunct to it, and to be uniformly applied nationwide.  The proposal adopts the goal orientation 
of the policy statement and then extends it to root watershed management and permitting in 
comprehensive objectives representing the ability of waters to actually support designated 
beneficial uses. The proposal builds primarily around the integrated municipal permit concept in 
the policy statement and technical guidance.  Like EPA’s outline, the committee emphasizes 
measuring the effectiveness of actions in bringing improvements, but goes on from there to 
recommend a set of monitoring activities designed to support active adaptive management to 
achieve objectives, as well as to assess compliance.  Credit trading, indicator development, the 
rotating basin approach, and monitoring should be part of management and permitting programs 
within watersheds, and ideas are advanced to develop these and other elements. 

In addition to building on the work of EPA, the proposed approach tackles many of the 
impediments to effective watershed management identified in the National Research Council 
(NRC) treatise on watershed management (NRC, 1999).  That report noted that watershed 
approaches are easiest to implement at the local level; thus, the approach developed in this 
chapter is a bottom-up process in which programmatic responsibility lies mainly with 
municipalities. Because the natural boundaries of watersheds rarely coincide with political 
jurisdictions, watersheds as geographic areas are less useful for political, institutional, and 
funding purposes, such that initiatives and organizations directed at watershed management 
should be flexible. The proposed approach recognizes this reality and makes numerous 
suggestions for pilot testing, funding, and institutional arrangements that will facilitate success.  
Finally, NRC (1999) notes the need to “develop practical procedures for considering risk and 
uncertainty in real world decision-making in order to advance watershed management.”  The 
proposed revised monitoring system presented later in this chapter is designed to provide 
information in the face of ongoing uncertainty, i.e., adaptive management in a permitting 
context. 
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BOX 6-1 
EPA’s Current Guidance on Watershed-Based Permitting 

Rather than explicitly define watershed based permitting, the EPA’s recent guidance (EPA, 
2007a) groups a large number of activities as having elements of watershed-based permitting, and 
defines how each might be utilized by a community.  They are 

●   NPDES permitting development on a watershed basis, 
●  Water quality trading, 
●   Wet weather integration, 
●   Indicator development for watershed-based stormwater management, 
●   TMDL development and implementation, 
●   Monitoring consortium, 
●   Permit synchronization, 
●   Statewide rotating basin planning, 
●   State-approved watershed management plan development, 
●   Section 319 planning, and 
●   Source water protection planning. 

Taking these topics in order, the first option is generally similar to that in EPA (2003a,b), but with 
some more detail on possible permitting forms.  “Coordinated individual permits” implies that individual 
permits would be made similar and set with respect to one another and to a holistic watershed goal.  The 
nature of such permits is not fully described, and there are no examples given.  An “integrated municipal 
permit,” also presented in the earlier policy statement, would place the disparate individual NPDES 
permits in a municipality (e.g., wastewater plants, combined sewer overflows, municipal separate storm 
sewer systems [MS4s]) under one permit.  However, such a permit is not necessarily watershed-based.  
Finally, the “multi-source permit” could go in numerous directions, none of which are described in detail.  
In one concept, all current individual permittees who discharge a common pollutant into a watershed 
would come under one new individual permit that regulates that pollutant, while keeping the existing 
individual permits intact for other purposes.  The Neuse River Consortium is given as an example.  
Alternatively, a multi-source permit could cover all dischargers of a particular type now falling under one 
individual permit that regulates all of their pollutants (no examples are given).  In yet another application, 
this permit could be a general permit, and it would be identical to the existing general permits, except that 
it would be organized along watershed boundaries.  As above, it could be refined on the basis of pollutant 
or discharger type. 

The other ten options are more distant from the fundamental concept of watershed-based 
permitting. The water quality trading description is minimal, though it does mention a new EPA document 
that gives guidance to permittees for trading.  Wet weather integration, the third topic, can mean any 
number of things, from creating a single permit to cover all discharges of pollutants during wet weather in 
a municipality, as described above for “coordinated individual permits,” to just having all the managers of 
the systems get together and strategize.  Although a stated goal is to reduce the amount of water in the 
sewer system after a storm, this integration is not particularly well defined in the document, nor is it well 
differentiated from other activities that would normally occur under an MS4 permit. 

Indicator development for watershed-based stormwater management refers to identifying 
indicators that are better than one or a few pollutants at characterizing the degree of impairment wrought 
by stormwater.  Stormwater runoff volume is one indicator being developed by Vermont, and percent 
impervious surface is another.  As discussed in Chapter 2, some states have long used biological 
indicators that integrate the effects of many pollutants as well as physical stresses such as elevated flow 
velocities.  Indicators can be used as TMDL targets or as goals in NPDES permits.  Identifying and 
adopting indicators is, essentially, a prerequisite to implementing some of the other options listed above. 

Regarding the next topic on the list, the option of TMDL development is obvious, since the TMDL 
program is by definition watershed based.  If it can be made the highest priority, and if stormwater is a  

continues next page 
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BOX 6-1 Continued 

contributor, then the implementation plan can be an excellent way to combat stormwater pollution on a 
watershed basis.  Reducing the contribution of the pollutant from a stormwater source can involve water 
quality trading, better enforcement of existing permits, or creating new watershed-based permits.  Hence, 
again, there is considerable overlap with the previously discussed options. 

Developing a monitoring consortium is an option that works when sufficient data are not available 
to do much else.  The concept mainly refers to monitoring of ambient waters.  The activity is shared 
among partners (e.g., all wastewater plants in a region), with the goal of collecting and analyzing enough 
data to improve management decisions on a watershed basis, instead of for a single plant. 

The following topic, permit synchronization, refers to having all permits within a watershed expire 
and be renewed simultaneously.  This approach could be helpful for streamlining administrative, 
monitoring, and management tasks associated with maintaining the permits.  Some states have operated 
in this way, whereas others have decided not to.  It is one way to coordinate permits in cases where other 
types of watershed-based permitting would not work. Similarly, the statewide rotating basin approach, 
used by many states, relies on a five-year cycle.  The state is divided into major watersheds, and each 
watershed is in a different stage of the cycle every year.  It is a way to distribute the workload such that 
there is never a year when, for example, every watershed would require monitoring.  Since it is a 
statewide program, how it relates to a watershed-based permitting situation is not at all clear. 

With regard to the next topic, there has been a great deal of watershed planning around the 
nation and tremendous variety in form and comprehensiveness.  Plans generally contain some 
information on the state of the watershed, goals for the watershed, and activities to meet those goals.  
Development of such plans in areas that do not have them could facilitate watershed-based permitting by 
providing much needed information about conditions, sources of pollutants, and methods to reduce 
pollution. According to EPA, a watershed plan may or may not indicate the need for watershed-based 
permitting. 

The Section 319 Program refers to voluntary efforts to reduce pollution from nonpoint sources.  
The program in and of itself is not relevant to NPDES permits, since it deals strictly with activities that are 
not regulated.  However, these activities could be traded with more traditional stormwater practices as 
part of a watershed-based effort to reduce overall pollution reaching waterbodies.  Many watershed plans 
must consider guidance for the 319 program in order to get funding for their management activities. 

If the watershed in question contains a drinking water source (either surface water or 
groundwater), then a good source water protection plan can have a significant impact on NPDES 
permitting in a watershed.  Information collected during the assessment phase of source water protection 
could be used to help inform watershed-based permitting.  Also, NPDES permits could be rewritten taking 
into account the proximity of discharges to source water intakes. 

Following its coverage of the 11 options, EPA (2007a) gives a hypothetical example of picking six 
of the options to develop permitting for a watershed.  It discusses how the options might be prioritized, but 
in a very qualitative manner, according to considerations such as availability of funding and personnel, 
stakeholder desires, environmental impacts, and sequencing of events.  Chapter 1 of the report ends with 
a list of performance goals that might apply to the 11 options. 

Chapter 2 further explains the multi-source watershed-based permit, discussing, for example, 
who would be covered by it, who would administer it, and how credit trading fits in.  The chapter has a lot 
of practical, although quite intuitive, information about how to write such a permit.  Much of the decision 
making is left to the permit writer.  There are discussions of effluent limitations, monitoring requirements, 
reporting and record keeping, special conditions, and public notice.  Chapter 3 follows by presenting case 
studies, although fewer than appeared in 2003 and not all truly watershed based. 
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Watershed Management and Permitting Issues 

There are many implications of redirecting the stormwater management and regulatory 
system from a site-by-site, SCM-by-SCM approach to an emphasis on attainment of beneficial 
uses throughout a watershed. Most fundamentally, the program’s focus would shift to a primary 
concentration on broad goals in terms of, for example, achieving a targeted condition in a 
biological indicator associated with aquatic ecosystem beneficial uses or no net increase in 
elevated flow duration. Application of site-specific stormwater control measures (SCMs) would 
no longer constitute presumptive evidence of permit compliance, as is often the case in permits 
now, although it would still be an essential means to meeting goals.  Achieving those goals, 
however, would form the compliance criteria. 

In recognition of the demonstrated negative effects of watershed hydrologic modification 
on the attainment of beneficial uses, the proposal steps beyond the generally prevailing practice 
by embracing water quantity as a concern along with water quality.  The inclusion of hydrology 
is consistent with the CWA on several grounds. First, elevated runoff peak flow rates and 
volumes increase erosive shear stress on stream beds and banks and directly contribute 
particulate pollutants to the flow (such as suspended and settleable solids, as well as nutrients 
and other contaminants bound to the soil material).  Conversely, reduced dry-weather flows often 
occur in urban streams as a result of lost groundwater recharge and tend to concentrate pollutants 
and, hence, worsen their biological effects. Moreover, pollutant mass loading is the product of 
concentration and flow volume, and thus increased wet-weather surface runoff directly augments 
the cumulative burden on receiving waters.  Finally, regulatory precedent for incorporating 
hydrology exists, as demonstrated by Vermont’s stormwater program (LaFlamme, 2007). 

At this time, stormwater management and regulation are divorced from the management 
and regulation of municipal and industrial wastewater.  A true watershed-based approach would 
incorporate the full range of municipal and industrial sources, including (1) public streets and 
highways; (2) municipal stormwater drainage systems; (3) municipal separate and combined 
wastewater collection, conveyance, and treatment systems; (4) industrial stormwater and process 
wastewater discharges; (5) private residential and commercial property; and (6) construction 
sites. These many sources represent an array of uncoordinated permits under the current system 
and a strong challenge to developing a watershed-based approach. As pointed out in Chapter 2, 
multi-source considerations are an implicit facet of TMDL assessments, wherein states must 
consider both point and nonpoint sources. EPA (2003b) identified, among other possible permit 
types, an Integrated Municipal NPDES Permit, which would bundle all requirements for a 
municipality (e.g., stormwater, combined sewer overflows, biosolids, pretreatment) into a single 
permit.  The Tualatin River watershed in Oregon has faced this challenge, at least in part, 
through an innovative watershed permit that combines both wastewater treatment and 
stormwater, brings in management of agricultural contributions to thermal pollution, and allows 
for pollutant trading among sources (see Box 6-2).  It appears that the various participating 
parties did not use their energies in trying to allocate blame but instead determined the most 
effective and efficient ways of improving conditions.  For example, the municipal permittees 
willingly offered incentives to agricultural landowners to plant riparian shade trees as an 
alternative to more expensive means of reducing stream temperatures under their direct control.  
Indeed, with agriculture not being regulated by the Clean Water Act, watershed permitting and 
initiatives of this type represent the best, and perhaps only, mechanism for ameliorating negative 
effects of agricultural runoff that, left unattended, would undo gains in managing urban runoff.  
The Neuse River case study, discussed later in this chapter, is another example of bringing 
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392 Urban Stormwater Management in the United States 

agricultural contributions to aquatic degradation under control, along with urban sources, 
through a watershed-based approach. 

BOX 6-2 
Watershed-Based Permitting in Oregon 

Clean Water Services is a wastewater and stormwater utility that covers a special service district 
of 12 cities and unincorporated areas in urban Washington County, Oregon.  It was originally chartered in 
the 1970s as the Unified Sewerage Agency to consolidate the management of 26 “package” wastewater 
treatment facilities.  Its responsibilities expanded to stormwater management in the early 1990s and it 
now serves nearly 500,000 customers.  There are four wastewater treatment plants (WWTPs) in the 
district, with a dry weather capacity of 71 million gallons per day (MGD).  During low-flow months, the 
discharge from these plants can account for 50 percent of the water in the Tualatin River.  The district 
also own rights to one-quarter of the stored water in Hagg Lake.  The land use in the watershed is about 
one-third urban, one-third agriculture, and one-third forest. 

In 2001, the region was faced with TMDLs on the Tualatin River or its tributaries for total 
phosphorus, ammonia, temperature, bacteria, and dissolved oxygen.  By 2002, the area was also dealing 
with four expired NPDES permits and one expired MS4 permit (all of which had been administratively 
extended), approval of a second TMDL, and an Endangered Species Act (ESA) listing.  The region 
decided that it wanted to try to integrate all of these programs using a watershed-based regulatory 
framework. This would include a TMDL implementation mechanism, an ESA response plan, and 
integrated water resources management (meaning that water quantity, water quality, and habitat 
considerations would be made at the same time).  Prior to integration, water quality was covered by the 
TMDL and NPDES programs, but these programs did not cover water quantity and habitat issues.  The 
ESA listing addressed the habitat issues, but it was done totally independently of the TMDLs and NPDES 
permits.   

Thus, the region applied for an integrated municipal NPDES permit that bundles all NPDES 
permit requirements for a municipality into a single permit, including publicly owned treatment works 
(POTWs), pretreatment, stormwater, sanitary sewer overflows, and biosolids.  Initially, it encompassed 
the four WWTP permits, the one MS4 permit, and the industrial and construction stormwater permits.  The 
hope was that this would streamline multiple permits and capture administrative and programmatic 
efficiencies; provide a mechanism for implementing more cost-effective technologies and management 
practices including water quality credit trading; integrate watershed management across federal statutes 
such as the CWA, SDWA, and ESA; and encourage early and meaningful collaboration and cooperation 
among key stakeholders. 

This case study was successful because a single entity—Clean Water Services—was already in 
charge of what would have otherwise been a group of individual permittees.  Furthermore, all the NPDES 
permits had expired and the TMDL had just been issued, providing a window of opportunity.  The state 
regulatory agency was very willing, and EPA provided a $75,000 grant.  Finally, there was a robust water 
quality database and modeling performed for the area because of the previous TMDL work.  The 
watershed-based permit, the first in the nation, was issued February 26, 2004.  Among its unique 
elements are an intergovernmental agreement companion document signed by the Oregon Department 
of Environmental Quality (DEQ), water quality credit trading, and consolidation of reporting requirements.  
The water quality trading is one of the most interesting elements, and several variations have been 
attempted. Biological oxygen demand (BOD) and NH3 have been traded both intra-facility and inter-
facility. 

The temperature TMDL on the Tualatin River is a particularly interesting example of trading 
because it helped to bring agriculture into the process, where it would otherwise not have been involved.  
Along the length of the river, there are portions that exceed the temperature standard.  A TMDL allocation 
was calculated that would lower temperatures by the same amount everywhere, such that there would be 
no point along the river that would be in exceedance.  Options for reducing temperature include reducing 
the influent wastewater temperature (which is hard to do), reducing the total WWTP discharge to the  

continues next page 
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BOX 6-2 Continued 

Tualatin River (which is not practical), mechanically cooling or refrigerating WWTP discharge (which 
would require more energy), or trading the heat load via flow augmentation and increased shading (which 
is what was attempted). 

Clean Water Services choose to utilize a market-based, watershed approach to meet the Tualatin 
temperature TMDL.  It was market-based because it had financial incentives for certain groups to 
participate, it was cost-effective, and it provided ancillary ecosystem services.  It was a watershed-based 
approach because it capitalized on the total assimilative capacity of the basin.  What was done was to (1) 
provide cooling and in-stream flow augmentation by releasing water from Hagg Lake Reservoir, and (2) 
trade riparian stream surface shading improvement credits.  They also reused WWTP effluent in lieu of 
irrigation withdrawals.  For the riparian shading, they developed an “enhanced” CREP program to 
increase the financial incentives to rural landowners (with Clean Water Services paying the difference 
over existing federal and state programs).  Clean Water Services also made incentive payments to the 
Soil and Water Conservation District to hire people to act as agents of Clean Water Services.  Oregon 
DEQ’s Shadalator model was used to quantify thermal credits for riparian planting projects, which 
required that information be collected at 100-foot increments along the stream on elevation, aspect, 
wetted width, Nordfjord-Sogn Detachment Zone, channel incision, and plant type and planting corridor 
width. To summarize, over the five-year term of the permit, Clean Water Services will release 30 cfs/d of 
stored water from Hagg Lake each July and August and shade roughly 35 miles of tributary riparian area 
(they have already planted 34 miles of riparian buffer).  This plan involved an element of risk taking, since 
the actions of unregulated parties (such as farmers) have suddenly become the responsibility of Clean 
Water Services. 

Significant disadvantages of the current system of separate permits for municipal, 
construction, and industrial activities are (1) the permits attack the problem on a piecemeal basis, 
(2) they are hard to coordinate because they expire at different times, (3) they are not designed to 
allow for long-term operation of SCMs, and (4) they do not cover all discharges.  A solution to 
these problems would be to integrate all discharge permitting under municipal authority, as is 
proposed here. The lead permittee and co-permittees would bear ultimate responsibility for 
meeting watershed goals and would regulate all public and private discharges within their 
jurisdictions to attain them.  Municipalities are the natural focus for this role because they are the 
center of land-use decisions throughout the nation. 

Municipalities must be provided with substantially greater resources than they have now 
to take on this increased responsibility.  Beyond funding, regulatory responsibilities must be 
realigned to some degree.  The norm now is for states to administer industrial permits directly 
and generally attend to all aspects of permit management.  However, states, more often than not, 
are unable because of resource limitations to give permittees much attention in the form of 
inspection and feedback to ensure compliance.  At the same time, some states, explicitly or 
implicitly, expect municipal permittees to set up programs to meet water quality standards in the 
waters to which all land uses under their jurisdictions discharge.1  It only makes sense in this 

1 For example, the second Draft Ventura County [California] Municipal Separate Storm Sewer System Permit states 
(under Findings D.  Permit Coverage), “Provisions of this Order apply to the urbanized areas of the municipalities, 
areas undergoing urbanization and areas which the Regional Water Board Executive Officer determines are 
discharging storm water that causes or contributes to a violation of a water quality standard … .”  The permit further 
states (under Part 2—Receiving Water Limitations), “1. Discharges from the MS4 that cause or contribute to a 
violation of water quality standards are prohibited.  … 3. … This Order shall be implemented to achieve 
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394 Urban Stormwater Management in the United States 

situation to have designated states (or EPA for the others) specify criteria for industrial and 
construction permits but revise regulations to empower and support municipal co-permittees in 
compliance-related activities.  This paradigm is not unprecedented in environmental permitting, 
as under the Clean Air Act, states develop state implementation plans for implementation by 
local entities. For this new arrangement to work, states would have to be comfortable that 
municipalities could handle the responsibility and be able to exercise the added authority 
granted. The committee’s opinion is that municipalities generally do have the capability, 
working together as co-permittees with a large-jurisdiction lead permittee and with guidance and 
support from states. 

It bears noting at the outset that the proposed new program would not reduce the present 
system’s reliance on general permits.  Whereas a general permit now can be issued to a group of 
municipalities having differing circumstances, under the new system a permit could just as well 
be formulated in the same way for a group of varying watersheds.  General industrial and 
construction permits would be just as prevalent too. 

Toward Watershed-Based Permitting 

Watershed-based permitting is taken in this report to mean regulated allowance of 
discharges of water and wastes borne by those discharges to waters of the United States, with 
due consideration of (1) the implications of those discharges for preservation or improvement of 
prevailing ecological conditions in the watershed’s aquatic systems, (2) cooperation among 
political jurisdictions sharing a watershed, and (3) coordinated regulation and management of all 
discharges having the potential to modify the hydrology and water quality of the watershed’s 
receiving waters. 

Determining Watershed Scale for Permitting 

A fundamental question that must be answered at the outset of any move to watershed 
permitting is, What is a watershed?  Hydrologically, a watershed is the rain catchment area 
draining to a point of interest. Hence, the question comes down to, Where should the point of 
interest be located to define watersheds for permitting purposes?  If placed close to the initial 
sources of surface runoff (e.g., on each first-order stream just above its confluence with another 
first-order stream), attention would be very specifically directed.  However, there would be little 
flexibility to devise solutions for the greatest good.  For example, trading of the commodities 
runoff quantity and quality would be very restricted.  If on the other hand the point of interest is 
placed far downstream, thus defining a very large watershed, a welter of issues, and probably 
also of involved jurisdictions, would overly confuse the management and regulatory task. 

The U.S. Geological Survey (USGS) delineates watersheds in the United States using a 
nationwide system based on surface hydrologic features.  This system divides the country into 21 
regions, 222 subregions, 352 accounting units, and 2,262 cataloging units.  These hydrologic 
units are arranged within each other, from the smallest (cataloging units) to the largest (regions).  
USGS identifies each hydrologic unit by a unique hydrologic unit code (HUC) consisting of 2 to 

compliance with receiving water limitations.  If exceedence(s) of water quality objectives or water quality standards 
persist … the Permittee shall assure compliance with discharge prohibitions and receiving water limitations … .” 
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16 digits based on the four levels of classification in the hydrologic unit system.  Watersheds 
thus delineated are typically of the order a few square kilometers in area.  This system is now 
being linked to the National Hydrography Dataset (NHD) and the National Land Cover Dataset 
to produce NHDPlus, an integrated suite of application-ready geospatial datasets. 

The USGS system provides a starting point.  Ultimately, though, what constitutes a 
watershed will best be answered with reference to specific biogeophysical conditions and 
problems and by personnel at relatively close hand (i.e., state or regional oversight agency staff).  
A general guideline might be the catchment area of a waterbody influenced by a set of similar 
subwatersheds. Similar subbasins would presumably be amenable to similar solutions and 
trading off reduced efforts in some places for compensating additional efforts elsewhere, as well 
as to analysis and monitoring on a representative basis, instead of exhaustively throughout.  
Often, a watershed defined in this way would flow into another watershed and influence it.  
Thus, there would have to be coordination among managers and regulators of interacting 
watersheds. It would be common for several watersheds ranging from relatively small to large in 
scale to be nested. Each would have its management team, and a committee drawn from those 
teams should be formed to coordinate goals and actions.   

A prerequisite to moving toward watershed permitting, then, is for states or regions 
within states to delineate watersheds. California took this step early in the NPDES stormwater 
permitting process and offers a model in this respect, as well as in encompassing all jurisdictions 
coordinated by a lead permittee.  First, the state organized its California EPA regional water 
boards on a watershed basis. Furthermore, since 1992 it has been common in California to 
establish one jurisdiction as the lead permittee (e.g., Los Angeles County in the Los Angeles 
region, Orange County in the Santa Ana Region, and San Diego County in the San Diego 
Region) and all of the politically separate cities as co-permittees.  The lead permittee has 
typically been the jurisdiction most widely distributed geographically in the region and large 
enough to develop compliance mechanisms and coordinate their implementation among all 
participants. Box 6-3 describes the approach taken to delineating management units within the 
Chesapeake Bay watershed, which comprises parts of Pennsylvania, Maryland, Virginia, and the 
District of Columbia.  The case study illustrates well the approach advocated here of focusing on 
the outcome in the receiving water and considering all aspects of land and water resources 
management that determine that outcome. 

Steps Toward Watershed-Based Permitting 

Once a watershed is defined, a further question arises regarding how much and what part 
of its territory to cover formally under permit conditions.  Under the present system substantial 
development occurring outside Phase I or Phase II municipal jurisdictions is escaping coverage.  
Failing to control relatively high levels of development both outside a permitted jurisdiction and 
upstream of more lightly developed areas within a permitted area is particularly contrary to the 
watershed approach. Areas having a more urban than rural character are already essentially 
treated as urban in water supply and sewer planning, and the same should occur in the area of 
stormwater management.  Accordingly, the permit should extend to any area in the watershed, 
even if outside Phase I or II jurisdictions, zoned or otherwise projected for development at an 
urban scale (e.g., more than one dwelling per acre).  States do have authority under the CWA to 
designate any area for Phase II coverage based on projected growth or the presence of impact  
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BOX 6-3 
Watershed Delineation for the Chesapeake Bay 

The “Tributary Strategy Team” approach of the Chesapeake Bay Watershed provides a specific 
example of a watershed-scale approach to implementation of water quality control measures. Some 
background on this longstanding program is first provided, before turning to how watersheds were 
delineated.  In 1983, the states of Virginia, Maryland, and Pennsylvania; the District of Columbia; and 
EPA signed an agreement to form the Chesapeake Bay Program with a goal to restore and protect the 
bay, which was suffering from nutrient overenrichment, severely reduced submerged aquatic vegetation, 
and contamination by toxics.  In 1987 the program established a target of a 40 percent reduction in the 
amount of nutrients entering the Bay by 2000.  In 1992 the bay program partners agreed to continue the 
40 percent reduction goal beyond 2000 by allocating nutrient reduction targets to the bay’s tributaries.  In 
Chesapeake 2000, the most recent version of the Chesapeake Bay agreement, the nutrient reduction 
goals were reaffirmed, and an additional goal of sediment reduction was established.  New York, 
Delaware, and West Virginia, locations of the bay’s headwaters, also became involved in nutrient and 
sediment reduction.  Cap load allocations for nutrients (nitrogen and phosphorus) and sediment to be 
reached by 2010 were agreed upon by the states.  The states began developing 36 voluntary watershed-
based tributary strategies to meet the state cap load allocations covering the entire 64,000-square-mile 
Chesapeake Bay watershed. 

Watershed-based tributary strategies are developed in cooperation with local watershed 
stakeholders.  For rural areas, where stakeholders include farmers, nutrient strategies include promotion 
of management practices such as maintaining cover crops on recently harvested cropland to reduce soil 
erosion, reduction in nitrogen applications, conservation tillage, and establishment of riparian buffers.  For 
urban-area stakeholders such as homeowners and municipalities, tributary strategies include practices 
such as enhanced nutrient removal at WWTPs, low-impact development (LID) practices, erosion and 
sediment control practices, and septic system upgrades. 

The first cut at delineating the watershed, which was based on hydrography and topography, 
defined the eight major areas draining to the Chesapeake Bay: six major basins (Susquehanna, Potomac, 
York, James, Rappahannock, and Patuxent) plus smaller areas not draining to a major river on the 
Eastern and Western Shores of the bay in Maryland.  These subdivisions are disparate with respect to 
size (the Susquehanna can engulf almost the entire other seven), but direct drainage to the bay was the 
criterion at this level. 

The next cut was made at state borders.  For example, the Susquehanna traverses three states 
and was subdivided at the New York–Pennsylvania and Pennsylvania–Maryland political boundaries.  
Further cuts were subsequently made within some states.  The criteria for these cuts varied from state to 
state, but generally involved a combination of smaller political jurisdictions (e.g., county, township), 
subwatershed basin borders, and other local considerations, such as local interest and investment (e.g., 
watershed associations). 

The resulting delineations are highly variable in size but apparently satisfactory to the local 
parties who decided on the areas.  They represent individual “tributary strategy areas” but are also nested 
within the larger eight designations and involve interjurisdictional and interstate coordination where a 
subbasin is divided by a political boundary.  Although the example of the Chesapeake Bay is at a very 
large scale, the principles of watershed delineation it illuminates apply at all scales.   
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397 Innovative Stormwater Management and Regulatory Permitting 

sources. They should be required to do so for nationwide uniformity and best protection of water 
resources. 

It is essential to clarify that watershed-based permitting as formulated in this chapter 
differs sharply from what has been termed watershed (or basin) planning.  According to EPA, 
watershed planning “identifies broad goals and objectives, describes environmental problems, 
outlines specific alternatives for restoration and protection, and documents where, how, and by 
whom these action alternatives will be evaluated, selected, and implemented” 
(http://www.epa.gov/watertrain/planning/planning7.htm).  Drawing up such a plan is a time-
consuming process, which has often become an end in itself, instead of a means to an end.  
Completing a full watershed plan, as usually construed, should not be a prerequisite to  
watershed-based permitting.  Rather, the anticipated process would spring much more from 
comprehensive, advanced scientific and technical analysis of the water resources to be managed 
and their contributing catchment areas than from a planning framework. 

Effective watershed-based permitting as outlined in this report is composed of 

•	 Centralizing responsibility and authority for implementation with a municipal lead 
permittee working in partnership with other municipalities in the watershed as co-
permittees; 

•	 Adopting a minimum goal in every watershed to avoid any further loss or degradation of 
designated beneficial uses within the watershed’s component waterbodies; 

•	 Assessing waterbodies that are not providing designated beneficial uses in order to set 
goals aimed at recovering these uses; 

•	 Defining careful, complete, and clear specific objectives to be achieved through 

management and permitting; 


•	 Comprehensive impact source analysis as a foundation for targeting solutions; 
•	 Determining the most effective ways to isolate, to the extent possible, receiving 


waterbodies from exposure to those impact sources; 

•	 Developing and appropriately allocating funding sources to enable the lead permittee and 

partners to implement effectively; 
•	 Developing a monitoring program composed of direct measures to assess compliance and 

progress toward achieving objectives and diagnosing reasons for the ability or failure to 
meet objectives, in support of active adaptive management; and 

•	 Developing a market system of trading credits as a tool available to municipal co-
permittees to achieve watershed objectives, even if solutions cannot be uniformly 

applied. 


The system proposed herein is a significant departure from the road traveled in the 20 
years since CWA amendments began to bring stormwater under direct regulation.  This 
reorganization is necessary because of the failure of the present system to achieve widespread 
and relatively uniform compliance (see Chapter 2) and, ultimately, to protect the nation’s water 
resources from degradation by municipal, industrial, and construction runoff.  The workload 
associated with adopting this approach will be considerable and will take some time to complete.  
The structure of the new program should be fully in place within five years, which is considered 
to be a reasonable period to complete the work.  It could be fully implemented throughout the 
nation within ten years. However, interim measures toward its fulfillment should occur sooner, 
within one to two years. Such measures should be applied to each land-use and impact-source 
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category (i.e., existing residential and commercial development, existing industry, new 
development, redevelopment, construction sites).  For example, measures such as an effective 
impervious area limit or a requirement to maintain predevelopment recharge to the subsurface 
zone could make early progress in managing new development, and lead toward the ultimate, 
objective-based management and permitting strategy for that category.  Advanced source control 
performance standards would be appropriate interim measures for existing development.   

One innovative approach to watershed-based management that can ease the burden of the 
proposed new system is the rotating basin approach.  As described by EPA (2007a), this option 
entails delineating state watershed boundaries and grouping the watersheds into basin 
management units, usually by the state water pollution control agency.  Next, states implement a 
watershed management process on a rotating schedule, which is usually composed of five 
activities: (1) data collection and monitoring, (2) assessment, (3) strategy development, (4) basin 
plan review, and (5) implementation.  Over time, different waterbodies are intensively studied as 
part of the rotation. Data collected can be used to support a number of different reporting and 
planning requirements, including a finding of attainment of water quality standards, a 
determination of impairment, or possible delisting if the waterbody is found not to be impaired.  
Florida offers a good example of the rotating basin approach.  The Florida Department of 
Environmental Protection has defined five levels of intensity, or phases, each taking about one 
year to complete, and it has divided the state into 30 areas based on HUCs.  At any one time six 
areas are in each phase before rotating to a subsequent phase.  This division of effort would help 
alleviate the burden of moving to a new system of watershed-based permitting by programming 
the work over a period of years.  It could certainly be organized on a priority basis, in which the 
watersheds of greatest interest for whatever reason (e.g., having the highest resource values, 
being most subject to new impacts) would get attention first. 

An Objective-Based Framework 

The proposed framework for watershed-based management and regulation of stormwater 
relies on broad goals to retain and recover aquatic resource beneficial uses, backed by specific 
objectives (e.g., water quality criteria) that must be achieved if the goals are to be fulfilled.  
Meeting the objectives and overarching goals is intended to become the basis for determining 
permit compliance, instead of the current reliance on implementation of SCMs as presumptive 
evidence of compliance.   

The broad goals of retaining and recovering beneficial uses are entirely consistent with 
the antidegradation clause of the CWA.  Antidegradation means that the current level of water 
quality shall be maintained and protected, unless waters exceed levels necessary for maintaining 
their beneficial uses and the state finds that allowing lower water quality is necessary to 
accommodate important economic or social development.  In accordance with the 
antidegradation clause, a major pillar of the proposed concept is the goal of preventing 
degradation from the existing state of biological health, whatever it may be, to a lower state.  
Thus, fully and nearly pristine watersheds are to remain so and, at a minimum, partially or highly 
impaired ones are to suffer no further impairment.  Beyond this minimum, impaired waters 
should be assessed to determine if feasible actions can be taken to recover lost designated 
beneficial uses or at least improve degraded uses. 
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As discussed in Chapter 2, beneficial uses relate to the social and ecological services 
offered, or intended to be offered, by waterbodies.  For example, California has 20 categories of 
beneficial uses embracing water supply for various domestic, agricultural, and industrial 
purposes; provision of public recreation; and support of aquatic life and terrestrial wildlife 
(CalEPA, Central Coast Regional Water Board Basin Plan).  That beneficial uses are usually 
assigned at the state level by waterbody classes or specific waterbodies would not change under 
the proposed permitting program revision.  Most waters have several beneficial uses 
encompassing some water supply and ecological functions and, perhaps, some form of 
recreation. Unlike most current stormwater programs where attainment of beneficial uses is only 
implicit, these goals would become explicit in the altered system and officially promulgated by 
the authority operating the permit program (a designated state, in most cases, or EPA).  The 
permitting authority would then partner with municipal permittees to determine the conditions 
that must be brought to bear to attain beneficial uses, set objectives or criteria to establish those 
conditions, and follow through with the tasks to accomplish objectives. 

The proposed framework’s reliance on achieving objectives that reflect the cumulative 
aquatic resource effects of contributing watershed conditions suggests the following related 
concepts: 

• In whatever manner watershed boundaries are set, the full extent of the watershed from 
headwaters onward should be considered in defining objectives.  This is important even where 
watershed scale and boundaries are based on local and/or regional hydrogeomorphic 
circumstances and their associated management and regulatory needs.  Watersheds can and often 
will be defined and nested at different scales (e.g., streams tributary to a lake, a river flowing into 
an estuary or marine bay). 

• The scale of objectives must be consistent with the scale and recognized beneficial uses 
of the watershed(s) in question; for example, sustaining salmonid fish spawning could be the 
basis for a stream objective, while retaining an oligotrophic state could be the essential objective 
for a lake to which the stream is tributary. 

• Whenever beneficial uses pertain to living organisms (aquatic life or humans), 
representing the vast majority of all cases, objectives should be largely in biological terms.  That 
is not to say that supplementary objectives cannot be stated otherwise (e.g., in terms of flow 
characteristics, chemical water quality constituents, or habitat attributes), but the ultimate direct 
thrust of the program should be toward the biota. 

• Objectives must be carefully chosen to represent attributes of importance from a resource 
standpoint, limited in number for feasibility of tracking achievement, and defined in a way that 
achievement can be measured.  For example, nitrogen is generally the nutrient limiting algal 
growth in saline systems and in excess it stimulates growth that can reduce dissolve oxygen, 
killing fish and other aerobic organisms.  In this case the most productive objectives would 
probably target reduction of nitrogen concentration and mass flux and maintenance of dissolved 
oxygen. For waterbodies designated for contact recreation, fecal coliform indicators (although 
not directly pathogenic when waterborne) have proven to be an effective means of assessing 
condition and should continue to form the basis for objectives to protect contact recreation until 
research produces superior measures.  If drinking water supply is a designated beneficial use of a 
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400 Urban Stormwater Management in the United States 

lake, it will better serve that function in a lower than a higher state of eutrophication, which can 
be managed, according to a long limnological research record, by restricting water column 
chlorophyll a as an objective. Where the beneficial use is fish protection and propagation, 
biological criteria might include (1) maintenance of a specific population size of a resident fish 
species when that species’ population can be assayed conveniently; (2) maintenance of a 
numerical index (e.g., benthic index of biotic integrity) when a fish species of ultimate interest 
cannot be assessed so conveniently but is known or reasonably hypothesized to be associated 
with the index; or (3) a related parameter, such as eelgrass beds, which are important fish nursery 
areas in estuarine waters, such that areal coverage by these beds would be an appropriate 
objective to track over time.  An intermittent waterbody could have biological criteria related to, 
for example, fish migration or amphibian reproduction. 

• The achievement of objectives, or lack thereof, is the basis for follow-up and prescription 
of remedies in an active adaptive management mode; that is, falling short of objectives would 
trigger a search for reasons throughout the watershed, followed by identification of actions 
necessary and sufficient to remedy the shortfall, assessment of their ability to reach objectives, 
and the cost of doing so. In the course of this assessment it may be concluded that the objective 
itself is faulty and should be restated, replaced, or discarded. 

Basing the watershed framework principally on biological objectives grows out of the 
CWA’s fundamental charge to protect the biological (as well as physical and chemical) integrity 
of the nation’s waters.  The tie between specific physical and chemical conditions and the 
sustenance of aquatic biological communities is not well established through an extensive, well-
verified body of research. Moreover, living organisms consuming or living in water are subject 
to a vast multitude of simultaneous physical and chemical agents having the potential to harm 
them individually and interactively.  There are no realistic prospects for research to determine 
the levels of these numerous agents that must be maintained to support beneficial uses.  
Therefore, their integrative effects must be determined using measures of biological populations 
or communities of interest. 

By and large, state water quality standards as now promulgated would not serve the 
proposed objective-based system well.  They are usually not phrased in biological terms or with 
respect to hydrologic variables now known to have instrumental negative effects on aquatic 
organisms, but instead mostly as concentrations of selected chemical elements or compounds.  
However, there is no prohibition of biological or hydrologic standards in the law.  The 
recommended emphasis is consistent with and informed by the tiered aquatic life uses system 
applied by some states and illustrated for Ohio in Box 2-1.  The use of such systems must expand 
greatly to support the recommended framework.  An opportunity to do so exists through the 
triennial review already required for each state’s water quality standards. 

Certain special considerations affect the development and use of objectives as the device 
to carry forward watershed-based stormwater management and regulation.  First, other elements 
of the CWA beyond the stormwater program and other laws may very well be involved in a 
watershed (see Chapter 2).  Municipal and industrial wastewater discharges will often be 
contributors along with stormwater.  Aquatic organisms may be listed as threatened or 
endangered under the federal ESA or state authority.  Both objectives and the management and 
regulatory program designed to achieve objectives should reflect any such circumstances. 
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Instituting the proposed permitting program will require converting the TMDL program 
to one more suitable for its purposes and structure.  The TMDL program is watershed based and 
hence offers some precedent and experience applicable to the new system.  However, for the 
most part, it has operated only on waters declared to be impaired for specific pollutants, and it 
relies on management of specific physical and chemical water quality variables.  Furthermore, in 
its current mode it takes no account of potential future impact sources.  The TMDL program 
should be replaced with one adapted to the objective-based framework proposed here.  This new 
program should apply to all waters assigned objectives, “impaired” or not, and formulate limits 
in whatever terms are best to achieve objectives.  Hence, although the program would expand in 
coverage area, the efficient tailoring of objectives directly to beneficial uses could compensate 
for the expansion by targeting fewer variables.  Finally, the new program should look to the 
future as well as the present by encompassing the anticipated impacts of prospective landscape 
changes. 

The nature of a program to replace TMDLs can be glimpsed from a few attempts to move 
in the anticipated direction even under the existing structure.  For example, Connecticut collected 
data directly linking impervious cover to poor stream health in Eagleville Brook (Connecticut 
Department of Environmental Protection, 2007).  The stream’s TMDL was developed using 
watershed impervious cover as a surrogate parameter for a mix of pollutants conveyed by 
stormwater.  The intention is to reduce effective imperviousness by disconnecting impervious 
areas, installing unspecified SCMs, minimizing additional disturbance, and enhancing in-stream 
and riparian habitat. Flow was used as a surrogate for stormwater pollution in the Potash Brook, 
Vermont TMDL (Vermont DEC, 2006).  In this waterbody, the impairment was based on 
biological indices that were then related to a hydrologic condition believed to be necessary to 
achieve the Vermont criteria for aquatic life.  The TMDL will be implemented via the use of 
runoff-volume-reduction SCMs throughout the watershed. 

Impact Sources 

The CWA provides for regulating, as specific land-use types, only designated industrial 
categories, with construction sites disturbing one acre or more considered to be one of those 
categories.  Otherwise, it gives authority to regulate municipal jurisdictions operating separate 
storm sewer systems.  Generally speaking, these jurisdictions encompass, in addition to the 
industrial categories, the full range of urban land-use types, such as single- and multiple-family 
residential, various kinds and scales of commercial activity, institutional, and parks and other 
open space. All of these land uses and the activities conducted on them are, to one degree or 
another, sources of the agents that physically and chemically modify aquatic systems to the 
detriment of their biological health.  Hence, most of the impact sources to which these aquatic 
systems are subject are not directly regulated under CWA authority as are industrial sources, but 
instead are indirectly regulated through the municipal program.  Also, as already discussed, the 
situation is further complicated by the presence of municipal and industrial wastewater sources 
along with landscape sources contributing flow and pollutants to receiving waters via stormwater 
discharges. 

The watershed-based framework envisioned here relies on municipalities led by a 
principal permittee.  Thus, a fundamental task that municipal permittees charged with operating 
under a watershed-based permit must do is to find industries and construction sites in the 
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watershed that have not filed for permit coverage and bring them under regulation.  Furthermore, 
municipal co-permittees, with leadership by a watershed lead permittee, must classify industries 
and construction sites within their borders according to risk and accordingly prioritize them for 
inspection and monitoring (methods for doing this are discussed later in the chapter).  Municipal 
permittees must have better tools than they have had in the past to assess the various impact 
sources and formulate strategies to manage them that have a reasonably high probability of 
fulfilling objectives.  The present state of practice and research findings offers some directions 
for choosing or more completely developing these tools.  However, by no means are all the 
necessary elements available, and substantial new basic and applied research must be performed. 

From the literature come several possibilities to improve source analysis in the complex 
urban environment.  Some examples of apparent promise, drawn from Clark et al. (2006) include 
the following: 

• Nirel and Revaclier (1999) used the ratio of dissolved rubidium (Rb) to strontium (Sr) to 
identify and quantify the impact of sewage effluents on river quality in Switzerland.  Rubidium 
was present in larger quantities than strontium in feces and urine, making the ratio of these two 
elements an effective tracer that does not vary with river flow for a given water quality 
condition. Using the ratio alone produced the same conclusions regarding impact as measuring a 
host of physicochemical water quality variables.  The researchers estimated that the Rb:Sr ratio 
must be lower than 0.007 if biological diversity is to be maintained, which could be the basis of 
an objective to manage river water quality.  Although this case pertains to municipal wastewater 
and the technique works best in waters with a naturally low Rb:Sr ratio (e.g., calcareous regions), 
it success points out a potential avenue of research to simplify stormwater management on the 
basis of quantitative objectives related to biological integrity. 

• Cosgrove (2002) described the approach used in New Jersey to characterize the relative 
contribution of point and nonpoint sources of pollutants in the Raritan River Basin.  Twenty-one 
surface water sampling locations within the watershed were monitored four to five times per year 
from 1991 to 1997.  These data were evaluated by comparing the median concentration at each 
sampling location with land-use statistics.  Cumulative probability curves were also developed 
for each pollutant to demonstrate the probability that the concentration at a given location would 
be below a certain level (e.g., a stream standard).  These probability curves were useful in 
determining the risk that a given location would violate a particular standard.  The concentration 
data, coupled with continuous flow monitoring records, were utilized to determine the total load 
for each constituent.  Regression analysis was used to develop a relationship between the total in-
stream loads and flow.  Such an analysis provided an indication of municipal or industrial 
discharge versus diffuse-source-dominated locations.  Pollutant loads could then be converted to 
yield (load per unit area) to normalize the results for comparison from one station to another.  
The “screening level” methodology uses only existing data and, not requiring advanced 
modeling techniques, can be used to understand where to focus more rigorous modeling 
techniques. 

• Maimone (2002) presented the overall approach that was used to screen and evaluate 
potential pollutant sources within the Schuylkill River watershed as part of the Schuylkill River 
Source Water Assessment Partnership.  The partnership performed source water assessments of 
42 public water supply intakes for the Pennsylvania Department of Environmental Protection.  
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The watershed encompasses over 1,900 square miles with more than 3,000 potential point 
sources of contamination.  In addition, runoff from diverse land uses such as urban and 
agriculture had to be characterized using the Stormwater Management Model.  For all 42 surface 
water intakes, potential point sources were identified using existing databases.  The list was first 
passed through a series of Geographic Information System-based “screening” sieves to limit the 
sources to only those considered to be high priority (including proximity and travel time from 
source to intake). Ten categories were identified that cover the range of the most important 
contaminants that might be found within the watershed, and a representative or surrogate 
chemical was identified whose properties were used to stand in for the category.  Beyond the 
geographic screening, a more sophisticated screening was needed to limit the number of sites, 
using a decision support computer software program called EVAMIX.  The greatest benefit of 
EVAMIX, compared to other software, is that it allows mixed criteria evaluation, qualitative and 
quantitative, to be considered concurrently. EVAMIX produced source rankings representing an 
organized and consistent use of both the objective data and the subjective priorities of decision 
makers.  

• Hetling et al. (2003) investigated the effect of water quality management efforts on 
wastewater discharges to the Hudson River (from Troy, New York to the New York City 
Harbor) from 1900 to 2000. The paper demonstrated a methodology for estimating historic 
loadings where data are not available.  Under these circumstances, estimated historic sewered 
and treated populations and per capita values were used to calculate wastewater flow and 
loadings for 5-day biochemical oxygen demand (BOD5), total suspended solids (TSS), total 
nitrogen, and total phosphorus. The analysis showed that dispersed landscape sources have 
become the most significant contributors of the first two contaminants to the river, while 
municipal wastewater plants remain the largest sources of nutrients.  The methodology presented 
in this paper could be used by co-permittees to estimate present-day sources of various types and 
contribute to moving toward a comprehensive permit incorporating multiple sources. 

• Zeng and Rasmussen (2005) used multivariate statistics to characterize water quality in a 
lake and its tributaries. Tributary water was composed of three components.  Factor analysis 
demonstrated that stormwater runoff was the predominant cause of elevation of a group of water 
quality variables in a factor including TSS, the measurement of which is a convenient surrogate 
for all variables in the factor.  Similarly, municipal and industrial discharges could be 
characterized by total dissolved solids, and groundwater by alkalinity plus soluble reactive 
phosphorus. These sources can thus be distinguished through measurement of just four common 
water quality variables. Reducing the number of analytes reduces laboratory costs and allows 
resources to be freed up for other purposes. Cluster analyses performed on the data indicated 
that further savings could be realized by sampling just one among several stations in a cluster 
and sampling at just one point in time over a period of relatively stable water quality (e.g., a 
relatively dry period). 

A key research need associated with applying the proposed framework is assessment of 
these and other mechanisms for sorting out the contributions of the variety of impact sources in 
the urban environment.  Leading this effort would be a natural role for EPA. 
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Impact Reduction Strategies 

The philosophical basis for impact reduction under a modified permitting system 
centered on a lead municipal permittee and associated co-permittees is to avoid, as far as 
possible, exposing receiving waters to impact sources or to otherwise minimize that exposure.  
The concept embraces both water quantity and quality impact sources and specifically raises the 
former category to the same level of scrutiny as traditionally applied to water quality sources.  
Furthermore, the endpoints upon which success and compliance would be judged are directly 
related to achievement of beneficial uses.  This approach to impact reduction, where the direct 
focus is on reducing the loss of aquatic ecosystem functioning supportive of beneficial uses, 
fundamentally contrasts with the currently prevailing system.  What are primary concerns in the 
existing system (e.g., discharge concentrations of certain chemical and physical substances, 
technological strategies from a menu of practices) are still prospectively important, but only as a 
means toward realizing functional objectives, not as endpoints themselves.  To be sure, attaining 
beneficial uses will require wise choices among tools to decrease discharges and contaminant 
emissions.  However, the ultimate proof will always be in biological outcomes. 

As made clear in Chapters 3 and 4, linkages among myriad stressing agents, impact 
receptors, and specific mitigating abilities of technological fixes are poorly understood and not 
easily understandable. The proposed new paradigm acknowledges that the linkages are not 
established among the voluminous elements in an exceptionally complex system ranging from 
impact sources, through environmental transport and fate mechanisms, to ecosystem health.  
However, it is intuitively and theoretically clear that minimizing the generation of impacts in the 
first place and slowing their progression into aquatic environments can break the chain of 
landscape alteration that leads to increased runoff and pollutant production, modifies aquatic 
habitat, and ultimately causes deterioration of the biological community.  Landscapes can be 
managed in a preventive, integrated fashion that deals with the many undifferentiated agents of 
impact and avoids, or at least reduces, the damage.  Although the application of these theories 
may not automatically and quickly stem biological losses, the powerful mechanism of adaptive 
management, if correctly applied, can be used to make course corrections toward meeting the 
defined objectives. 

An earlier National Research Council (NRC) committee examined the scientific basis of 
EPA’s TMDL program and recommended “adaptive implementation” (AI) to water quality 
standards (NRC, 2001a).  That committee drew AI directly from the concept of adaptive 
management for decision making under uncertainty, introduced by Holling and Chambers (1973) 
and Holling (1978) and described it as an iterative process in which TMDL objectives and the 
implementation plans to meet those objectives are regularly reassessed during the ongoing 
implementation of controls.  Shabman et al. (2007) and Freedman et al. (2008) subsequently 
extended and refined the applicability of AI for promoting water quality improvement both 
within and outside of the TMDL program.  In that broader context, AI fits well with the 
framework put forward here.  Indeed, the proposed revised monitoring system presented later in 
this chapter is designed to provide information to support adaptive management in a permitting 
context. 
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The Stages of Urbanization and Their Effects on Strategy 

In waterbodies that are not in attainment of designated uses, it is likely that the physical 
stresses and pollutants responsible for the loss of beneficial uses will have to be decreased, 
especially as human occupancy of watersheds increases.  Reducing stresses, in turn, entails 
mitigative management actions at every life stage of urban development: (1) during construction 
when disturbing soils and introducing other contaminants associated with building; (2) after new 
developments on Greenfields are established and through all the years of their existence; (3) 
when any already developed property is redeveloped; and (4) through retrofitting static existing 
development.  Most management heretofore has concentrated on the first two of those life stages.   

The proposed approach recognizes three broad stages of urban development requiring 
different strategies: new development, redevelopment, and existing development.  New 
development means building on land either never before covered with human structures or in 
prior agricultural or silvicultural use relatively lightly developed with structures and pavements 
(i.e., Greenfields development).  Redevelopment refers to fully or partially rebuilding on a site 
already in urban land use; there are significant opportunities for bringing protective measures to 
these areas where none previously existed.  The term existing development means built urban 
land not changing through redevelopment; retrofitting these areas will require that permittees 
operate creatively. 

What is meant by redevelopment requires some elaboration.  Regulations already in force 
typically provide some threshold above which stormwater management requirements are 
specified for the redeveloped site. For example, the third Draft Ventura County Municipal 
Separate Storm Sewer System Permit defines “significant redevelopment” as land-disturbing 
activity that results in the creation or addition or replacement of 5,000 square feet or more of 
impervious surface area on an already developed site.  The permit goes on to state that where 
redevelopment results in an alteration to more than 50 percent of the impervious surfaces of a 
previously existing development, and the existing development was not subject to 
postdevelopment stormwater quality control requirements, the entire site becomes subject to 
application of the same controls required for new development.  Where the alteration affects 50 
percent or less of the impervious surfaces, only the modified portion is subject to these controls.  
All urban areas are redeveloped at some rate, generally slowly (e.g., roughly one or at most a few 
percent per annum) but still providing an opportunity to ameliorate aquatic resource problems 
over time.  Extending stormwater requirements to redeveloping property also gradually “levels 
the playing field” with new developments subject to the requirements.  As pointed out in Chapter 
2, some jurisdictions offer exemptions from stormwater management requirements to stimulate 
desired economic activities or realize social benefits.  Such exemptions should be considered 
very carefully with respect to firm criteria designed to weigh the relative socioeconomic and 
environmental benefits, to prevent abuses, to gauge just how instrumental the exemption is to 
gaining the socioeconomic benefits, and to compensate through a trading mechanism as 
necessary to achieve set aquatic resource objectives. 

It is important to mention that not only residential and commercial properties are 
redeveloped, but also streets and highways are periodically rebuilt.  Highways have been 
documented to have stormwater runoff higher than other urban land uses in the concentrations 
and mass loadings of solids, metals, and some forms of nutrients (Burton and Pitt, 2002; Pitt et 
al., 2004; Shaver et al., 2007). Redevelopment of transportation corridors must be taken as an 
opportunity to install SCMs effective in reducing these pollutants. 
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406 Urban Stormwater Management in the United States 

Opportunities to apply SCMs are obviously greatest at the new development stage, 
somewhat less but still present in redevelopment, but most limited when land use is not changing 
(i.e., existing development). Still, it is extremely important to utilize all readily available 
opportunities and develop others in static urban areas, because compromised beneficial uses are a 
function of the development in place, not what has yet to occur.  Often, possibly even most of the 
time, to meet watershed objectives it will be necessary to retrofit a substantial amount of the 
existing development with SCMs.  To further progress in this overlooked but crucial area, the 
Center for Watershed Protection issued a practical Urban Stormwater Retrofit Practices manual 
(Schueler et al., 2007). 

Practices for Impact Reduction 

As described in Chapter 5, in the past 15 to 20 years stormwater management has passed 
through several stages.  First, it was thought that the key to success was to match 
postdevelopment with predevelopment peak flow rates, while also reducing a few common 
pollutants (usually TSS) by a set percentage.  Finding this to require large ponds but still not 
forestalling impacts, stormwater managers next deduced that runoff volumes and high discharge 
durations would also have to decrease.  Almost simultaneously, although not necessarily in 
concert, the idea of LID arose to offer a way to achieve actual avoidance or at least minimization 
of discharge quantity and pollutant increases reaching far above predevelopment levels.  For 
purposes of this discussion, the SCMs associated with LID along with others are named Aquatic 
Resources Conservation Design (ARCD).  First, this term signifies that the principles and many 
of the methods apply not only to building on previously undeveloped sites, but also to 
redeveloping and retrofitting existing development.  Second, incorporating aquatic resources 
conservation in the title is a direct reminder of the central reason for improving stormwater 
regulation and management.  ARCD goes beyond LID to encompass many of the SCMs 
discussed in Chapter 5, in particular those that decrease surface runoff peak flow rates, volumes, 
and elevated flow durations caused by urbanization, and those that avoid or at least minimize the 
introduction of pollutants to any surface runoff produced.  This concentration reduction, together 
with runoff volume decrease, cuts the cumulative mass loadings (mass per unit time) of 
pollutants entering receiving waters over time.  The SCM categories from Table 5-1 that qualify 
as ARCD include 

• Product Substitution, 
• Watershed and Land-Use Planning, 
• Conservation of Natural Areas, 
• Impervious Cover Minimization, 
• Earthwork Minimization, 
• Reforestation and Soil Conservation, 
• Runoff Volume Reduction—Rainwater Harvesting, Vegetated, and Subsurface, 
• Aquatic Buffers and Managed Floodplains, and 
• Illicit Discharge Detection and Elimination. 

The menu of ARCD practices begins with conserving, as much as possible, existing trees, 
other vegetation, and soils, as well as natural drainage features (e.g., depressions, dispersed sheet 
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flows, swales). Clustering development to affect less land is a fundamental practice advancing 
this goal. Conserving natural features would further entail performing construction in such a 
way that vegetation and soils are not needlessly disturbed and soils are not compacted by heavy 
equipment.  Using less of polluting materials, isolating contaminating materials and activities 
from contacting rainfall or runoff, and reducing the introduction of irrigation and other non-
stormwater flows into storm drain systems are essential.  Many ARCD practices fall into the 
category of minimizing impervious areas through decreasing building footprints and restricting 
the widths of streets and other pavements to the minimums necessary.  Water can be harvested 
from impervious surfaces, especially roofs, and put to use for irrigation and gray water system 
supply. Harvesting is feasible at the small scale using rain barrels and at larger scales using 
larger collection cisterns and piping systems.  Relatively low traffic areas can be constructed 
with permeable surfaces such as porous asphalt, open-graded Portland cement concrete, coarse 
granular materials, concrete or plastic unit pavers, or plastic grid systems.  Another important 
category of ARCD practices involves draining runoff from roofs and pavements onto pervious 
areas, where all or much can infiltrate or evaporate in many situations.   

If these practices are used, but excess runoff still discharges from a site, ARCD offers an 
array of techniques to reduce the quantity through infiltration and evapotranspiration and 
improve the quality of any remaining runoff.  These practices include (1) bioretention cells, 
which provide short-term ponded and soil storage until all or much of the water goes into the 
deeper soil or the atmosphere; (2) swales, in which water flows at some depth and velocity; (3) 
filter strips, broad surfaces receiving sheet flows; (4) infiltration trenches, where temporary 
storage is in below-ground gravel or rock media; and (5) vegetated (“green”) roofs, which offer 
energy as well stormwater management benefits.  Natural soils sometimes do not provide 
sufficient short-term storage and hydraulic conductivity for effective surface runoff reduction 
because of their composition but, unless they are very coarse sands or fine clays, can usually be 
amended with organic compost to serve well.   

ARCD practices should be selected and applied as close to sources as possible to stem 
runoff and pollutant production near the point of potential generation.  However, these practices 
must also work well together and, in many cases, must be supplemented with strategies operating 
farther downstream.  For example, the City of Seattle, in its “natural drainage system” retrofit 
initiative, built serial bioretention cells flanking relatively flat streets that subsequently drain to 
“cascades” of vegetated stepped pools created by weirs, along more sloping streets.  The 
upstream components are highly effective in attenuating most or even all runoff.  Flowing at 
higher velocities, the cascades do not perform at such a high level, although under favorable 
conditions they can still infiltrate or evapotranspire the majority of the incoming runoff (Horner 
et al., 2001, 2002, 2004; Chapman, 2006; Horner and Chapman, 2007).  Their role is to reduce 
runoff from sources not served by bioretention systems as well as capture pollutants through 
mechanisms mediated by the vegetation and soils.  The success of Seattle’s natural drainage 
systems demonstrates that well-designed SCMs can mimic natural landscapes hydrologically, 
and thereby avoid raising discharge quantities above predevelopment levels. 

In some situations ARCD practices will not be feasible, at least not entirely, and the 
SCMs conventionally used now and in the recent past (e.g., retention/detention basins, 
biofiltration without soil enhancement, and sand filters) should be integrated into the overall 
system to realize the highest management potential. 

The proposed watershed-based program emphasizing ARCD practices would convey 
significant benefits beyond greatly improved stormwater management.  ARCD techniques 
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overall would advance water conservation, and infiltrative practices would increase recharge of 
the groundwater resource.  ARCD practices can be made attractive and thereby improve 
neighborhood aesthetics and property values.  Retention of more natural vegetation would both 
save wildlife habitat and provide recreational opportunities.  Municipalities could use the 
program in their general urban improvement initiatives, giving incentives to property owners to 
contribute to goals in that area while also complying with their stormwater permit. 

Municipal Permittee Roles in Implementing Strategies 

Municipal permittees sharing a watershed will have key roles in promoting ARCD under 
the proposed new system. First, the lead permittee and its partners would be called upon to 
perform detailed scientifically and technically based watershed analysis as the program’s 
foundation. The City of San Diego (2007) offers a model by which permittees could operate 
with its Strategic Plan for Watershed Activity Implementation.  The plan consists of 

•	 Activity location prioritization—locations prioritized for action based on pollutant 
loading potential; 

•	 Implementation strategy and activity prioritization—tiered approach identifying 
activities directed at meeting watershed goals over a five-year period; 

•	 Potential watershed activities—general list of activities required and potentially 
required to meet goals as guidance for planning and budgeting; 

•	 Watershed activity maps—specified locations for activities; and 
•	 Framework for assessment monitoring—a plan for development of the monitoring 

and reporting program. 
Municipal permittees would be required under general state regulations to make ARCD 

techniques top priorities for implementation in approving new developments and 
redevelopments, to be used unless they are formally and convincingly demonstrated to be 
infeasible. In that situation permit approval would still require full water quantity and quality 
management using conventional practices.  Beyond regulation, municipalities would be called 
upon to give private property owners attractive incentives to select ARCD methods and support 
to implement them.  Furthermore, they should supplement on-site ARCD installations with 
municipally created, more centralized facilities in subwatersheds.   

Other municipal roles in the proposed program revolve around the prominence of soil 
infiltration as a mechanism in ARCD.  Successful use of infiltration requires achieving soil 
hydraulic conductivity sufficient to drain the runoff collector quickly enough to provide capacity 
for subsequent storms and avoid nuisance conditions, while not so rapid that contaminants would 
reach groundwater.  One important task for municipal co-permittees will be defining watershed 
soils and hydrogeological conditions to permit proper siting and design of infiltrative facilities.  
A great deal of soils information already exists in any community but must be assembled and 
interpreted to assist stormwater managers.  U.S. Department of Agriculture soil surveys, while a 
start, are often insufficiently site-specific to characterize the subsurface accurately at a point on 
the landscape.  More localized data available to municipalities come from years of recorded well 
logs, soil borings, and percolation test results.  Municipalities should tap these records to define, 
to their best ability, soil types, hydraulic conductivities, and seasonal groundwater positions.  
Although abundant and valuable, these data are unlikely to be sufficient to define subsurface 
attributes across a watershed. Thus, municipalities should collect additional data (soil borings, 
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soils analyses, and percolation tests) to obtain a good level of assurance of the prospects for 
infiltrative ARCD. 

Part of the task for municipalities will be overcoming opposition to infiltration if it is 
unjustified. Some opponents discourage infiltration based on coarse soil survey data that may 
not apply at all at a locality, or they fail to take into account that the well-established ARCD 
practice of soil amendment, generally with organic compost, can improve the characteristics of 
somewhat marginal soils sufficiently to function well during infiltration.  While such amendment 
cannot increase hydraulic conductivity sufficiently in restrictive clay soils, the technique has 
proven to effectuate substantial infiltration and attendant reduction in runoff volumes and peak 
flow rates in Seattle’s natural drainage systems, discussed above.  These systems lie on variable 
soils, including formations categorized by the Natural Resources Conservation Service (2007) as 
being in hydrologic group C. This group generally has somewhat restricted saturated hydraulic 
conductivity in the least transmissive layer between the surface and 50 centimeters (20 inches) of 
between 1.0 micrometers per second (0.14 inches per hour) and 10.0 micrometers per second 
(1.42 inches per hour). Furthermore, additional runoff reduction often occurs through 
evapotranspiration, which is enhanced by the vegetation in ARCD systems.   

Another objection sometimes raised to infiltrating stormwater is its perceived potential to 
compromise groundwater quality.  Whether or not that potential is very great depends upon a 
number of variables: rate of infiltration, ability of the soil type to extract and retain contaminants, 
distance of travel to groundwater, and any contaminated layers through which the water passes.  
It is unlikely that urban stormwater, with its prevailing pollutant concentrations, will threaten 
groundwater if it travels at a moderate rate, through soils of medium or fine textures without 
contaminant deposits, to groundwater at least several meters below the surface.  To ensure that 
groundwater is not compromised when surface water is routed through infiltrative practices, 
municipalities must establish where appropriate conditions do and do not exist and spot 
infiltration opportunities accordingly.  Records of past waste disposal, leaks, and spills must be 
consulted to clean up or stay away from contaminated zones.  There are alternatives even if 
documented soils or groundwater limitations rule out infiltrative practices.  Much can be 
accomplished to reduce the quantities of contaminated urban runoff discharged to receiving 
waters through impervious surface reduction, water harvesting, and green roofs. 

One additional problem to infiltrating stormwater runoff exists in some relatively dry 
areas and must be countered by municipalities. Overirrigation of lawns and landscape plantings 
has already increased infiltration well over the predevelopment amount and raised groundwater 
tables, sometimes to problematic levels.  This unnecessary use of irrigation not only wastes 
potable water, often scarce in such areas, but reduces capacity to infiltrate stormwater without 
further water table rise. Municipalities should set up effective programs to conserve water and 
simultaneously increase stormwater infiltration capacity. 

A final element of an integrated management and permitting program under municipal 
control is use of capacity in the sanitary sewer and municipal wastewater treatment systems to 
treat some stormwater.  This initiative must be pursued very carefully.  For one reason, 
municipal treatment works have historically been overburdened with stormwater flows in 
combined sewers and have not yet broken free of that burden through sewer separation 
programs.  A second reason for care is that municipal sewage treatment plants are generally 
designed to remove particulates and decompose organic wastes, and not to capture the array of 
pollutants in stormwater, many dissolved or associated with the finest and most difficult to 
capture particles. Toxic contaminants can damage microbes and upset biological treatment 
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plants. Nonetheless, capacity exists in many WWTPs to treat stormwater.  The delivery of 
pollutants the plant was not designed to handle can be managed by pretreatment requirements, 
applied to industrial stormwater dischargers particularly.  Dry weather flows, consisting mostly 
of excess irrigation water runoff, can be diverted to treatment plants to prevent at least some of 
the nutrient and pesticide contamination that otherwise would flow to receiving waters.  
Additional capacity to treat stormwater can be gained by repairing defective municipal 
wastewater pipes that allow groundwater entry. 

Special Considerations for Construction and Industrial Land Uses 

All of the principles discussed above apply to industrial and construction sites as well: 
minimize the quantity of surface runoff and pollutants generated in the first place, or act to 
minimize what is exported off the site.  Unfortunately, construction site stormwater now is 
managed all too often using sediment barriers (e.g., silt fences and gravel bags) and 
sedimentation ponds, none of which are very effective in preventing sediment transport.  Much 
better procedures would involve improved construction site planning and management, backed 
up by effective erosion controls, preventing soil loss in the first place, which might be thought of 
as ARCD for the construction phase of development.  Just as ARCD for the finished site would 
seek to avoid discharge volume and pollutant mass loading increase above predevelopment 
levels, the goal of improved construction would be to avoid or severely limit the release of 
eroded sediments and other pollutants from the construction site.  Chapter 5 discusses 
construction-phase stormwater management in more detail. 

Other industrial sites are faced with some additional challenges.  First, industrial sites 
usually have less landscaping potentially available for land-based treatments.  Their discharges 
are often more contaminated and carry greater risk to groundwater.  On the other hand, industrial 
operations are amenable to a variety of source control options that can completely break the 
contact between pollutants and rainfall and runoff.  Moving operations indoors or roofing 
outdoor material handling and processing areas can transform a high-risk situation to a no-risk 
one. It is recommended that industrial permits strongly emphasize source control (e.g., pollution 
prevention) as the first priority and the remaining ARCD measures as secondary options (as 
outlined in Table 5-9).  Together these measures would attempt to avoid, or minimize to the 
extent possible, any discharge of stormwater that has contacted industrial sources. 

It is likely that the remaining discharges that emanate from an industrial site will often 
require treatment and, if relatively highly contaminated, very efficient treatment to meet 
watershed objectives. Some industrial stormwater runoff carries pollutant concentrations that are 
orders of magnitude higher than now prevailing water quality standards.  In these cases meeting 
watershed objectives may require providing active treatment, which refers to applying 
specifically engineered physicochemical mechanisms to reduce pollutant concentrations to 
reliably low levels (as opposed to the passive forms of treatment usually given stormwater, such 
as ponds, biofiltration, and sand filters).  Examples now in the early stages of application to 
stormwater include chemical coagulation and precipitation, ion exchange, electrocoagulation, 
and filtration enhanced in various ways.  These practices are undeniably more expensive than 
source controls and other ARCD options and traditional passive treatments.  If they must be used 
at all, it is to the advantage of all parties that costs be lowered by decreasing contaminated waste 
stream throughput rates to the absolute minimum. 
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Administrative and Funding Arrangements 

A number of practical, logistical considerations pertain to converting to the permitting 
and regulatory system discussed above.  These considerations include: 

•	 What design and performance standards should be placed on the management systems? 
•	 What administrative vehicles offer the best prospects for success? 
•	 What funding arrangements are necessary to support the revised permitting and 


management system?
 

Design and Performance Standards 

It has already been asserted under the discussion of objectives above that ultimate 
performance standards should be based on results in the aquatic systems under protection.  The 
report further advocates promulgating these standards primarily in terms of biological health (for 
protection of human health, aquatic life, or both), supplemented by measures of conditions well 
known to influence biological health quite directly, such as hydrologic variables.  It was further 
proposed that active adaptive management be applied in relation to the degree of achievement of 
water resource objectives. However, it would not be wise to standardize entirely on this level 
and leave all questions of the means to the end to individual permittees.  Certain design-level 
standards would also be appropriate.  An example is provided by the recently issued draft 
municipal permit for Ventura County, California.  In that permit, application of low-impact 
methods to new development and redevelopment is specified to hold the effective impervious 
area to 5 percent of the total contributing catchment.  While technical experts may disagree on 
the precise number, the point is that adopting such a standard gives a straightforward design 
requirement on an evidentiary basis.  Results in the receiving waters would still be tracked and 
used in active adaptive management if necessary, but effective application of the design standard 
would provide some level of initial assurance that the aquatic health standards can be met. 

Forging Institutional Partnerships 

At the heart of the proposal for a new system of regulating discharges to the nation’s 
waters is issuing permits to groups of municipalities in a watershed operating as co-permittees 
under a lead permittee.  Furthermore, the proposal envisions these municipal permittees 
assuming responsibility for and implementing the permits for all public and private dischargers 
in their jurisdictions.  These admittedly sweeping changes in the way waters have been managed 
almost everywhere in the nation raise serious issues of acquiescence to the new arrangements, 
compatibility, and devising a sufficient and stable funding base.  This section draws from the 
small number of examples where arrangements like those proposed here have been attempted. 

The Los Angeles County Municipal Storm Water Permit offers a case study in how to 
aggregate municipalities in a co-permittee system while still allowing prospective members 
latitude should they perceive their own interests to deviate, even considering the advantages of 
group action. The permit, first issued in 1990, presently covers five watersheds and 86 
municipal permittees.  During the process of reissuing the 1996 permit, the City of Long Beach 
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challenged the provisions of the Los Angeles County MS4 permit.  The city was given the option 
of applying for its own individual permit, which it did.  Long Beach was issued its own 
individual MS4 permit in 1999 with provisions similar to the Los Angeles County MS4 permit.  
As another example, a small coastal municipality (Hermosa Beach) covered by the Los Angeles 
County Municipal Storm Water Permit investigated the possibility of withdrawing from the 
county permit in 2000 to be reclassified as a Phase II municipality.  Just as with Long Beach, 
Hermosa Beach was given the option of applying for an individual permit as a Phase I MS4, but 
in the end Hermosa Beach elected to remain within the areawide permit.  Although this report 
strongly encourages cooperative participation of municipalities as co-permittees, it does not 
mandate it.  Rather, the flexibility illustrated above should be retained in the proposed new 
permitting program.  What matters for compliance with the CWA is that a municipality manage 
discharges in a manner at least equivalent to other permittees in the watershed. 

Stephenson and Shabman (2005) gave thought to the dilemma of entities who may not 
naturally work well together being asked to cooperatively solve a problem that all have had a 
share in creating. They argued that new organizational forms that consolidate multiple regulated 
entities under a single organizational umbrella could be used to coordinate and manage jointly 
the collective obligations of a group of regulated parties at lower costs to members.  Private and 
public regulated entities alike could benefit from participation in these new organizations.  Such 
cooperative organizations could offer participating parties financial incentives and decision-
making flexibility through credit trading programs. 

Two larger-scale compliance associations exist in the Neuse and Tar-Pamlico river basins 
in North Carolina (Stephenson and Shabman, 2005).  In both programs the state was concerned 
about nutrient enrichment of estuary waters and imposed an aggregate cap on industrial and 
municipal wastewater dischargers equivalent to a 30 percent reduction in nitrogen loads.  In both 
programs, the state granted individual point source dischargers a choice: (1) accept new 
requirements to control nitrogen through individual NPDES permits or (2) form and join a 
discharger association. The rigidities associated with individual NPDES permits provided 
enough incentive for most point source dischargers to opt for the second choice.  Compliance 
associations were then created and issued permits. 

The Neuse River rules cover nonpoint agricultural sources as well as point discharges.  
Counties are responsible for reducing nutrient loads, and farmers must either join county 
associations that apply different strategies or individually contribute to meeting objectives by 
setting aside 50- to 100-foot buffers along all streams. 

North Carolina requires compliance associations to meet a single mass load cap.  In the 
Tar-Pamlico case, the legal requirement to meet the cap was established by an enforceable 
contractual agreement signed by the association and the state.  In the Neuse program, a single 
“group compliance permit” was issued to the association.  Both legal mechanisms established 
financial penalties for the two associations if aggregate discharges of the group exceed the 
association cap. A key advantage of the association is similar to that of a formal effluent trading 
program—granting dischargers flexibility to decide how best to meet the aggregate load cap.  To 
date, the associations have managed to keep nitrogen loads considerably below their respective 
caps. Compliance costs have also fallen below original projections.  Further, there is some 
evidence that the association concept is producing incentives for strong cooperative behavior that 
did not exist prior to implementation. 

The case studies presented here illustrate ways in which both public and private entities 
subject to regulation can exercise options for operating autonomously should they not wish to 
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incorporate with a group, while still contributing to the achievement of watershed objectives.  
The case studies suggest that most dischargers conclude in the end that group membership offers 
considerable advantages. 

Funding Considerations 

The existing stormwater permit program is characterized, in most of the nation, by 
municipal Phase I and now Phase II permittees operating mostly alone.  In contrast the new 
system envisions coalitions of permittees that share a watershed operating in concert, under the 
coordination and leadership of a principal permittee.  The present structure tends to bring about 
duplication in effort and staff, whereas cooperation should stimulate efficiencies that could 
defray at least part or even much of the extra local costs associated with new responsibilities for 
municipal permittees. 

As explored in the preceding section, municipalities may not necessarily wish to join in 
co-permittee arrangements; and mechanisms are proposed to allow them to operate individually, 
as long as watershed objectives are met.  However, the state could encourage participation 
through financial inducements, for example, by estimating the resources needed to meet the 
requirements of each watershed permit and pointing out to permittees how shared resources can 
save each contributor money.  The state should also set preferences and better terms for grants in 
the favor of municipalities who join together. 

To the questions of administrative vehicles and funding arrangements, stormwater 
utilities are the preferred mechanism, and regulations should support creating stormwater 
utilities. It should be added that, with watershed-based permitting as proposed here, utilities 
should also be regionalized on a watershed basis.  A utility draws funds from the entities served 
in direct relation to the cost of providing the services, here management of the quantity and 
quality of stormwater discharged to natural waterbodies.  These funds must be dedicated to that 
purpose and that purpose only, and cannot be redirected to general agency coffers or for any 
unrelated use. 

Not only are more funds from more reliable sources needed, but monies should be 
redirected in ways differing from their allocation under the current system.  It was proposed 
earlier that a lead municipal permittee, working with other municipal co-permittees, be given 
responsibility for coordinating permitting and management of municipal, industrial, and 
construction stormwater permits, and even permits involving other sources, such as industrial 
process and municipal wastewaters.  Those entities would hence be doing work now devolving 
to individual private developers and industrial plants and other public authorities.  They would 
need to attract the revenue from those other bodies in proportion to the added work taken on.  A 
utility structure would provide a well-tested means of carrying out this reallocation. 

Stormwater utility fees are generally assessed according to a simple formula, such as a 
flat rate for all single-unit dwellings and in proportion to impervious area for commercial 
property. Some municipalities have investigated charging more directly according to the 
estimated quantity and quality of stormwater discharged into the public drainage system.  
Municipal permittees may choose to formulate such a system, but the development process itself 
is not a trivial task and, being based on general (and usually quite simple) hydrologic and water 
quality models, can generate considerable arguments from rate payers.  Going through this 
process is probably not necessary or even advisable for most municipal permittees, who will 
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have many new functions should the proposed system be adopted.  Instead, they should 
concentrate on implementing a fee structure based on a simple formula like the one above and 
then capture additional revenues for special functions that they will take over from industrial and 
construction permittees. 

As discussed previously, in the proposed program municipal co-permittees, with 
leadership by a watershed lead permittee, will be asked to classify industries and construction 
sites within their borders according to risk and accordingly prioritize them for inspection and 
monitoring. It is proposed in the section on Measures of Achievement, below, that inspection 
include reviewing and approving industrial and construction site stormwater pollution prevention 
plans (SWPPPs).  While many municipalities now inspect construction sites for stormwater 
compliance and some inspect industries, this work will increase significantly in the new system, 
and SWPPP review and approval will be a completely new element.  Moreover, municipalities 
would perform some industrial monitoring now conducted by the industries themselves and may 
monitor high-risk construction sites.  These special functions would require different institutional 
arrangements and substantial new revenue that could not be fairly charged to all rate payers.  
There are several possible sources for these funds.  One way would be to increase industrial and 
construction permit fees and direct large proportions to municipalities to support inspection and 
monitoring. The permitting authority (designated state or EPA) would still hold ultimate 
authority, and municipalities could refer industrial and construction permittees found during 
inspection to be out of compliance to the permitting authority for enforcement.  Another means 
would be to form consortia of industries of similar type and assess fees directly applicable to 
inspection and monitoring.  For example, scrapyards under the jurisdiction of the California EPA 
Los Angeles Regional Water Board formed a monitoring consortium under which sample 
collection by a qualified contractor rotates among the members, with funding by all.  While the 
members operate this system, it could be adapted to operation by municipal co-permittees. 

A second-level funding concern is, once revenues are generated, how should they be put 
to use?  It is very important that funds largely be devoted directly to the tasks at hand regarding 
the achievement of objectives instead of into excessive administrative and bureaucratic structure.  
These tasks are scientific and technical and are highly oriented toward what is actually going on 
in the drainage systems and their receiving waters.  Thus, the majority of funds should be 
directed to making scientific and technical judgments based on observations and monitoring 
results obtained in the field (see the discussion below). 

Measures of Achievement 

Critique of the Current Monitoring System 

No area exemplifies the differences between the present and proposed new stormwater 
permitting and monitoring systems more than the measures used to gauge achievement.  The 
current monitoring system is characterized by scattered and uncoordinated measurements of 
discharges from Phase I MS4s and some industries, and some visual observations of construction 
sites. The system proposed to take its place would emphasize monitoring of receiving water 
biological conditions as a data source for prescribing management adaptations to meet specified 
biological objectives. The discussion here first critiques the prevailing system to construct part 
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of the rationale for changing it.  It then proceeds to outline a recommended monitoring structure 
to replace it. 

To expand very briefly on the point that the present system is scattered and 
uncoordinated, monitoring under all three stormwater permits is according to minimum 
requirements not founded in any particular objective or question.  It therefore produces data that 
cannot be applied to any question that may be of importance to guide management programs, and 
it is entirely unrelated to the effects being produced in the receiving waters.  Phase I municipal 
permit holders are generally required to monitor some storms at some discharges for no stated 
purposes but to report periodically to the permitting agency (Phase II municipalities have no 
monitoring requirements, although they may represent the major or even only impact sources in 
a given watershed). The usual model for industries across the nation is to collect a few discharge 
grab samples a year and send the results to the permitting authority, plus occasionally to make 
observations for obvious signs of pollution (e.g., oil sheen, odor).  Construction site monitoring 
is less standardized and often involves no water quality monitoring at all.  Again, no permittee 
under any of the three programs is obligated according to national standards to check the effects 
of its discharges on receiving waters. Since the individual effects of any discharger are often not 
distinguishable from any other, the scattershot system would usually not be able to discern 
responsibility for negative effects in the receiving water ecosystem. 

Input to the committee conveyed the strong sense that monitoring as it is being done is 
nearly useless, burdensome, and producing data that are not being used.  For example, the City of 
Philadelphia conducts substantial amounts of wet weather monitoring, which is very expensive, 
but it can barely monitor for TSS in many of its heavily impacted streams (Crockett, 2007).  The 
resources to monitor for the more exotic pollutants do not exist.  Smaller municipal permittees 
without the resources and sophistication of a big-city program have difficulty performing even 
the most basic monitoring.  City water managers believe that the traditional stormwater program 
places too much emphasis on monitoring of individual chemicals rather than looking at 
ecological results (Crockett, 2007). 

Industry representatives have also described several problems they see in industrial 
stormwater monitoring as it is performed now (Bromberg, 2007; Longsworth, 2007; Smith, 
2007). One concerns the high degree of variability, from the methods used to what is actually 
measured (Stenstrom and Lee, 2005; Lee et al., 2007).  Opponents have been quite critical of the 
benchmarks to which industrial monitoring data are compared, believing that the benchmarks 
have no basis in direct measurements associating stormwater with impacts.  Some have 
suggested replacing monitoring with an annual stormwater documentation report to the 
permitting authority.  It seems that industry personnel disrespect the current monitoring 
framework for some good reasons and feel it conveys a burden for little purpose.  There was 
some implication that industry would be receptive to measures offering more meaningful 
information in place of poorly conceived monitoring requirements (Bromberg, 2007; 
Longsworth, 2007; Smith, 2007). 

Proposed Revised Monitoring System 

A structure in several tiers is proposed as a monitoring system to serve the watershed-
based permitting and management framework. 
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Progress Evaluation Tier. This tier would represent the ultimate basis for judgment on 
whether the objectives adopted for the watershed are being met.  Because these objectives would 
mainly be expressed in terms related to direct support of beneficial uses, so too would 
monitoring in the Progress Evaluation Tier principally emphasize direct measurements of 
ecological health.  The preferred model for this evaluation would be the paired watershed 
approach, which is based on the classic method of scientific experimentation and was developed 
for water resource management investigations by EPA (Clausen and Spooner, 1993).  Ideally, 
conditions in the waterbody under evaluation would be compared to conditions in the same 
waterbody before imposition of a permit and management scheme (before versus after 
comparison), as well as to conditions in a similar waterbody not subject to human-induced 
changes (affected system versus reference system comparison).  At least one of these 
comparisons must be made if both cannot.  If the objectives involve improving conditions, and 
not just avoiding more degradation, the reference should represent that state to which the 
objective points. 

This function has traditionally been the province of the permitting authority (i.e., the 
designated state or EPA). In the new program, the function is assigned to municipal permittees, 
guided by the lead permittee, to conduct or contract, but with a substantial contribution by the 
permitting authority in the form of material support and guidance.  The primary vehicle 
envisioned to perform the progress assessment is a well-qualified monitoring consortium serving 
the watershed, and perhaps other watersheds in the vicinity.  Case studies below present 
examples of successful joint ventures in monitoring that can serve as models.  The proposal is 
based on the belief that monitoring should be more manageable and effective at the watershed 
compared to the state level and, furthermore, that utilizing a consortium approach should make it 
feasible for a coalition of municipal co-permittee partners to commission monitoring. 

Findings of objective shortfall would trigger development of active adaptive management 
strategies. Generally, an assessment should be conducted to determine what additional measures 
should be put in place in regulating new development and redevelopment, as well as increasing 
coverage of existing developments with retrofits.  

Diagnostic Tier. The second tier would be designed to provide the municipal permittees 
with the necessary information to formulate active adaptive management strategies, and they 
would be responsible for this second tier as well as the first.  The Diagnostic Tier would be 
composed of assessment of information from the Compliance Reporting Tier, plus some specific 
field monitoring to determine the main reasons for ability or failure to meet objectives.  Some 
highly directed monitoring of receiving water conditions could determine the need to improve 
management of water quantity, water quality, or both.  A tool like the Vermont flow-duration 
curves is an example of a potentially useful device for diagnostic purposes.  To allow the use of 
such a tool, it is important that continuous flow recorders be installed on key streams in the 
watershed. The techniques described in the Impact Sources section above, once they are further 
developed, would also be useful in Diagnostic Tier monitoring. 

An important dimension of this tier would be prioritized inspection and monitoring of 
potentially high-risk industrial and construction sites.  In addition, data submitted by the 
industrial and construction permittees according to the Compliance Reporting Tier would assist 
in targeting dischargers to bring about the necessary improvements in water quantity and/or 
quality management. 
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Compliance Reporting Tier.  It is proposed that the first step in compliance reporting be 
submission of SWPPPs by all construction and industrial permittees (plus municipal corporation 
yards as an industrial-like activity) to the jurisdictional municipal permittee for review and 
approval. It is further proposed that the industrial permittees and municipal corporation yards be 
relieved of sample collection, if they develop SWPPPs making maximum possible use of ARCD 
practices, supplemented by active treatment as necessary, and the municipal permittee approves 
the SWPPP.  Construction sites would be given a similar sampling dispensation if they develop 
an approved SWPPP along the lines of Box 5-3. 

Otherwise, the permittees would be required to perform scientifically valid sampling and 
analysis and report results to the watershed co-permittees.  This more comprehensive and 
meaningful monitoring would increase the burden already felt by permittees and create a strong 
incentive to apply excellent SCMs. This burden could be relieved to a degree through 
participation with other similar dischargers in the watershed in a monitoring coalition.  As an 
example, in North Carolina coalitions of wastewater dischargers are working with the state 
Division of Water Quality (DWQ) to create and manage coalition-led watershed monitoring 
programs that operate in conjunction with DWQ’s ambient chemistry and biological programs 
(Atkins et al., 2007). Lee et al. (2007), after an assessment of industrial stormwater and other 
monitoring data, concluded that selecting a subset of permittees from each monitored category 
would yield better results at lower overall cost compared to monitoring at every location.  This 
strategy would permit the use of more advanced sampling techniques, such as flow-weighted 
composite samplers instead of grab sampling, to estimate representative loads from each 
category with improved accuracy and reduced variability. 

All permittees would still make observations of the SCMs and discharges and keep 
records. The final proposed step in compliance reporting is an annual report covering 
observations, SCM operation and maintenance, SWPPP modifications, and monitoring results (if 
any), to be sworn as to correctness, notarized, and submitted to the lead municipal permittee.  
The Massachusetts Environmental Results Program (April and Greiner, 2000) offers a possible 
model for compliance reporting and verification.  This program uses annual self-certification to 
shift the compliance assurance burden onto facilities.  Senior-level company officials certify 
annually that they are, and will continue to be, in compliance with all applicable air, water, and 
hazardous waste management performance standards.  The state regulatory agency reviews the 
certifications, conducts both random and targeted inspections, and performs enforcement when 
necessary. 

Research Tier. The final tier would be outside the permit system and exist to develop 
broad mechanistic understanding of stormwater impacts and SCM functioning important to assist 
permittees in reaching their objectives.  EPA and state agencies designated to operate the permit 
system would have charge of this tier.  These agencies would develop projects and contract with 
universities and other qualified research organizations on a competitive basis to carry out the 
research. 

Instructive Case Studies for the Proposed Revised Monitoring System 

Many municipalities, even large ones, would be challenged and burdened by taking on 
comprehensive watershed monitoring.  The Southern California Coastal Water Research Project 

PREPUBLICATION 
  

0044475



   
 

 
 

 
  
  
 
 
  

 

418 Urban Stormwater Management in the United States 

Authority (SCCWRP, http://www.sccwrp.org) offers an excellent model of how co-permittees in 
a watershed or an even broader area could organize to diffuse these challenges and burdens.  
SCCWRP is a joint-powers agency, one that is formed when several government bodies have a 
common mission that can be better addressed by pooling resources and knowledge.  In 
SCCWRP’s case, the common mission is to gather the necessary scientific information so that 
member agencies can effectively and cost-efficiently protect the Southern California marine 
environment.  Key goals adopted by SCCWRP are defining the mechanisms by which aquatic 
biota are potentially affected by anthropogenic inputs and fostering communication among 
scientists and managers.  Comprised of a multidisciplinary staff, SCCWRP encompasses units 
specializing in analytical chemistry, benthic ecology, fish biology, watershed conditions, 
toxicology, and emerging research. 

SCCWRP’s current mission stems from the results of a 1990 NRC review of marine 
environmental monitoring programs in the Southern California Bight (NRC, 1990).  It was 
determined that although $17 million was being spent annually on marine monitoring, it was not 
possible to provide an integrated assessment of the status of the Southern California coastal 
marine environment.  Most monitoring was associated with NPDES permit requirements and 
directed toward addressing questions about site-specific discharge sources.  As a result, most 
monitoring in the bight was restricted to an area covering less than 5 percent of the bight’s 
overall watershed, making it difficult to draw conclusions about the system as a whole.  The 
limited spatial extent of monitoring was also found to limit the quality of local-scale 
assessments, since the boundaries of most monitoring programs did not match the spatial and 
temporal boundaries of the important physical and biological processes in the bight. 

NRC (1990) further found that there was a lack of coordination among existing programs, 
with substantial differences in the parameters measured among programs, preventing integration 
of data. Even when the same parameters were examined, they were often measured with 
different methodologies or with different (or unknown) levels of quality assurance.  Moreover, 
the NRC found that even when the same parameters were measured in the same way, substantial 
differences in data storage systems among monitoring programs limited access to the data for 
more comprehensive assessment.  To avoid repetition of these shortcomings, the SCCWRP 
example should be given very thorough consideration as a template for the Progress Evaluation, 
Diagnostic, and Research Tiers in the proposed revised monitoring program. 

The San Gabriel River Regional Monitoring Program (SGRRMP, 
http://www.lasgrwc.org/SGRRMP.html) is a watershed-scale counterpart to the larger-scale 
regional monitoring efforts in Southern California.  The SGRRMP incorporates local and site-
specific issues within a broader watershed-scale perspective.  The program exists to improve 
overall monitoring cost effectiveness, reduce redundancies within and between existing 
monitoring programs, target monitoring efforts to contaminants of concern, and adjust 
monitoring locations and sampling frequencies to better respond to management priorities in the 
San Gabriel River watershed. Five core questions provide the structure for the regional program: 

• What is the environmental health of streams in the overall watershed? 
• Are the conditions at areas of unique importance getting better or worse? 
• Are receiving waters near discharges meeting water quality objectives? 
• Are local fish safe to eat? 
• Is body-contact recreation safe? 
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The workgroup convened to establish the program recommended monitoring designs to answer 
the core questions effectively and efficiently.  The resulting program is a multilevel monitoring 
framework that combines probabilistic and targeted sampling for water quality, toxicity, and 
bioassessment and habitat condition. 

The City of Austin, Texas, has more than 20 years of stormwater monitoring experience 
and offers additional guidance on designing and implementing watershed monitoring programs 
(City of Austin, 2006). Austin performs detailed periodic synoptic sampling in the watersheds it 
manages to track trends in stormwater quantity and quality.  The city uses the results to evaluate 
the impacts of land development on stormwater quantity and pollution, establishing statistical 
relationships between measures of these conditions and the amount of impervious cover.  Trend 
assessment over time leads to recommended changes to the City of Austin Environmental 
Criteria Manual as needed. 

Creating Flexibility and Incentives Within a Watershed Approach 

A watershed-based permitting approach to stormwater management focuses attention on 
watershed objectives and endpoints. To be able to achieve these goals, observable performance 
measures beyond the success of an individual SCM need to be identified that are consistent and 
necessary to meet designated uses.  These might include watershed-level numeric limits on the 
amount of a particular pollutant allowed to enter a waterbody (e.g., pounds of phosphorus) or 
various measures of allowable volume of discharge.  A watershed focus shifts attention away 
from specific SCM performance and site-specific technological requirements to achieving a 
larger watershed goal.  As a consequence, there is considerable management flexibility in 
deciding how these goals will be achieved.  Indeed, this flexibility was cited by the NRC (1999) 
as a prerequisite to successful watershed management. 

One way of exercising this flexibility is to create an “incentive-based” or “market-based” 
approach to choose how watershed goals are met.  It is recognized throughout the environmental 
management field that entities subject to regulation do not necessarily have equal opportunities 
and qualifications to comply sufficiently to sustain resources.  To compensate for this, the 
market-based approach allows individual discretion to select how effluent (or runoff volume) 
will be controlled (choice of technology, processes, or practices) and where they will be 
controlled (on site or off site). That is, any discharger legitimately unable to meet discharge 
quantity and quality allocations would be able to finance offsets elsewhere to achieve the 
watershed goals. An important element and challenge is to couple this decision-making 
flexibility with personal (typically financial) incentives so that people willingly make choices 
supportive of the watershed objectives.  Broadly stated, the idea is to create financial reasons and 
decision-making opportunities to lower compliance costs and create or implement new 
effluent/volume control options (Shabman and Stephenson, 2007). 

Because incentive-based policies require a shift in emphasis from technologies and 
practices to outcomes (e.g., volume or quantity of effluents), the municipal manager would not 
be responsible for deciding what SCM will be implemented in specific areas or hand picking 
specific practices to promote. Rather the stormwater program manager’s responsibilities shift to 
establishing watershed goals, developing metrics to measure outcomes and performance, and 
performing necessary inspection and enforcement activities. 
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420 Urban Stormwater Management in the United States 

Effluent trading, sometimes called “water-quality trading,” is one type of incentive-based 
policy. In an ideal form, effluent trading requires government to establish a binding aggregate 
limit or cap on an outcome (e.g., mass load of effluent, volume of runoff) for an identified group 
of dischargers. The cap or aggregate allowable discharge is set to support and achieve a socially 
determined environmental goal.  Because it is fixed, the cap provides the public assurances that 
environmental objectives will be achieved in the face of a growing and changing economy.  The 
total allowable discharge is then divided into discrete and transferable units, called allowances, 
and either distributed or auctioned to existing dischargers.  All dischargers must own sufficient 
allowances to cover their discharges. For instance, any new or expanding source must first 
purchase allowances (and hence effluent or volume reductions) from another source before 
legally discharging. The requirement to hold allowances on the condition to discharge and the 
positive allowance price creates financial incentives for pollution prevention.  Dischargers 
holding allowances rather than reducing discharge face forgone revenues that could have been 
achieved from the sale of allowances. Conversely, expanding dischargers have incentives to 
invest in pollution prevention in order to avoid the cost of purchasing additional allowances.  

In the context of the revised permit system advocated here, achievement of objectives 
(generally of a biological nature) will require some combination of strategies such as no net 
increases in hydrologic parameters (e.g., peak flow rates, durations, volumes), water pollutants, 
forest cover loss, and effective impervious area.  If one entity is unable to contribute adequately 
to meeting its share of compliance, then it must obtain the necessary credit by buying it from 
another similar entity that is able to contribute more than its designated share.  Ideally, all 
sources of a waterbody’s problems, not only stormwater, would come under the trading system. 

Implementing the market system requires development of a resource-based currency, a 
nontrivial exercise but one for which models are available in other fields, especially air 
emissions.  For example, emission trading has been a critical element of the nation’s strategy to 
limit sulfur dioxide and nitrogen oxide emissions (Ellerman et al., 2000).  Carbon trading is a 
cornerstone policy in the European Union effort to limit greenhouse gas emissions.  The EPA 
promotes the use of trading to help achieve the goals of the CWA and has issued several policy 
statements and recently published guidance on how trading programs can be grafted within 
existing NPDES permitting programs (EPA, 2003a, 2007b). 

However, compared to the air program, experience and success with trading in the water 
program have been limited (Shabman et al., 2002).  Furthermore, programs labeled trading have 
been implemented in a multitude of ways in the nation’s water quality program (Woodward et 
al., 2002; Stephenson et al., 2005; Shabman and Stephenson, 2007).  In many instances, trading 
programs are case-specific and isolated “trades” that do not fundamentally change the choice and 
incentives facing dischargers in a conventional permitting system.  The extent to which trading 
policies can be effectively employed on a watershed scale is limited not only by the physical 
differences between air and water mediums, but also by the unique legal structure of the CWA 
(Stephenson et al., 1999). For example, the CWA is oriented around imposing technology-based 
performance requirements on specific subset of discharge sources.  Individual NPDES permits 
require sources to achieve these agency-identified levels of performance and may specify how 
performance is achieved.  The statute also places limits and disincentives on the degree to which 
permit agencies can deviate from these limits (e.g., “antibacksliding”). 

Thus, the focus of the NPDES permitting system has been on individual source control 
and technologies, unlike the air program, which has a stronger statutory orientation around 
achieving broader air quality goals (ambient air quality standards).  The orientation of the 
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NPDES program limits the flexibility and incentives for regulated parties that might make 
market-oriented trading possible.  It turns out that some of the more successful applications of 
trading in the water program have occurred because of permitting innovations that effectively 
avoid some of these rigidities (see discussion of North Carolina point source control program on 
the Neuse River, above). 

Trading programs of various types have been proposed or suggested for stormwater 
(Thurston et al., 2003; Parikh et al., 2006).  Although conceptual models of a comprehensive 
trading program based on the total volume of allowable water to be discharged have been 
proposed, no working examples have yet to be implemented.  More limited versions of trading 
programs, however, have been developed.  These programs provide compliance flexibility for 
new sources of stormwater runoff.  In some locations, new developments face a requirement to 
provide a specific level of volume or effluent control from the parcel to be developed.  The 
regulated entity is typically obligated to meet this requirement with the applications of on-site 
SCMs. Trading programs create opportunities for regulated entities to meet their regulatory 
requirement off site (off the parcel to be developed), called here an offset.  In some trading 
programs, the off-site controls can be accomplished by the creation of an in lieu fee program.  
Such programs typically occur for dischargers that are not required to hold or obtain individual 
NPDES permits. 

In lieu fee programs offer some opportunity for regulated parties to make a financial 
payment (fee) to a local government entity in lieu of implementing on-site controls.  The fees are 
collected and used to implement stormwater controls in other areas of the watershed.  
Controlling runoff at a regional level rather than through the construction of many small on-site 
controls may be more cost-effective given the economies of scale associated with some SCMs 
(see Chapter 5 pages 362–363). The option for off-site controls also allows the stormwater 
program to direct investments in stormwater control to specifically targeted areas of the 
watershed. 

Examples of in lieu fee programs include Santa Monica, California, the Neuse River 
Basin in North Carolina, and Williamsburg, Virginia.  Santa Monica’s program requires new and 
redevelopment projects to treat a specific volume of runoff.  The program first requires the 
regulated entity to take all feasible steps to meet the requirement through the implementation of 
on-site infiltration practices. If the regulated party can demonstrate why it is economically and 
physically infeasible to install any type of infiltration or treatment SCM, the regulated party can 
pay a fee based on the volume of water that needs to be controlled (the total mitigation volume is 
the volume that would have been attenuated via an SCM).  The fee set by Santa Monica is 
$18/gallon of total required mitigation volume.  The $18 reflects the cost of constructing an SCM 
and maintaining it over 40 years (DeWoody, 2007).  Presumably these fees are used to construct 
infiltration measures elsewhere. 

The Neuse River Program requires all new land development to meet a nitrogen export 
standard of 3.6 pounds per acre per year (North Carolina Division of Water Quality, 1999).  The 
water quality goal for the Neuse basin is to reduce mass nitrogen loads by 30 percent in order to 
improve water quality in the estuary.  The export standard was set to achieve a 30 percent 
reduction from the average nitrogen load from lands prior to development.  Developers have the 
option to meet this export standard either through the application of on-site SCMs or by paying a 
fee into a state-administered Riparian Buffer Restoration Fund (see 15A North Carolina 
Administrative Code 02B .0240), which would be used to reduce nitrogen loads elsewhere in the 
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basin. Developer discretion, however, is not unlimited.  Under no circumstances may developers 
discharge more than an estimated 6.0 pounds per acre per year from a residential site. 

The Williamsburg program has an in lieu fee program for total phosphorus loads created 
by new development (Frie et al., 1996; Stephenson et al., 1998).  For every new development, 
the increase in total phosphorus load from stormwater runoff from impervious surfaces is 
estimated.  Developers have the choice to meet the phosphorus load reduction requirement 
through the application of on-site controls or by paying a fee to the city.  The fee is set at 
$5,000/lb of phosphorus, with the fees earmarked to the construction of regional stormwater 
facilities or for the preservation of open space within the city.  The presence of a fee option could 
also provide incentives for developers to implement source reduction practices. 

The above programs differ in some important ways.  For example, the Santa Monica 
program requires regulated entities to undergo a “sequencing” process that places regulatory 
preference on on-site controls before being able to use the fee option.  The Williamsburg 
program allows regulated entities the option to select between constructing on-site controls and 
paying the fee without a regulatory preference for on-site controls.  Sequencing rules tend to 
limit control options and thus the cost-effectiveness of these types of programs. 

In lieu fee programs are distinguished from other offset programs in that it is the 
responsibility of the local government (or more generally, any designated fee service provider 
such as a nongovernmental organization) to provide the off-site SCMs.  In lieu fee programs, 
common in the U.S. wetlands program, face a number of implementation and design challenges 
(Shabman and Scodari, 2004).  For example, enforcement sometimes becomes a concern because 
the local stormwater management agency responsible for constructing and maintaining the SCMs 
is also responsible for monitoring and enforcement.  These dual responsibilities create potential 
conflicts of interest; if an off-site mitigation project fails, there maybe no apparent overseeing 
agency to enforce corrective actions.  The lack of transparency in accounting to determine 
whether the offset projects provide enough compensation is also sometimes a challenge.  Finally, 
the ability to fully offset the volume of effluent discharge from a new development is contingent 
on collecting enough revenue from the fee to pay for the construction and maintenance of offsite 
SCMs. The delay between impacts and compensation and lack of full public cost accounting 
complicate the challenges of setting an appropriate fee. 

Ensuring that in lieu fee programs provide the necessary mitigation could be 
accomplished in a number of ways.  For example, an oversight agency may be designated to 
establish tracking and reporting requirements and monitor in lieu fee program performance.  Or, 
the potential conflicts of interest inherent in the lieu fee program design could be avoided by 
separating the provision of the off-site mitigation service from the monitoring and enforcement.  
It is possible to imagine that the private sector, rather than an in lieu fee administrator, could 
provide off-site stormwater reduction services to those subject to the stormwater control 
requirements.  In this case, the private sector would provide stormwater detention/retention 
services above and beyond what is required by law.  These private service providers would 
receive stormwater runoff credits for these investments (“above baseline”) that could be sold to 
developers who might wish to meet their control obligations in ways other than on-site controls.  
In essence, the role of searching, designing, and constructing offsite SCMs would be transferred 
to the private-sector stormwater credit providers.  The local stormwater managers, however, 
would retain full authority to monitor, verify, and enforce to ensure that these offsets are 
successfully implemented.  
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The flexibility provided by in lieu fee and trading programs requires that pollutant loads 
or runoff volume created at one site be reduced at another site.  Thus, a design issue confronting 
these types of programs is the consideration of the spatial extent in which offsetting activities can 
occur. The extent of the spatial range of offsetting activities in turn will depend partly on the 
nature and type of service being offset. For example, in the Neuse example nitrogen is a 
regional, basinwide concern with minimal localized effects.  In such cases, the offsetting 
activities might be allowed basinwide (after adjusting for nitrogen attenuation through the basin).  
In other situations where localized concerns maybe a greater concern (say from localized 
flooding), the flexibility offered by such programs may be more limited.  However, such spatial 
flexibility might also be a way to implement and achieve watershed planning objectives.  For 
example, development may be encouraged in high-impact areas, and offsetting fees could be 
used to protect and enhance water quality objectives in other areas.   

This last point deserves further explanation.  Although this chapter advocates that 
biological conditions in waterbodies should be maintained or improved, there are many urban 
areas where local waterbodies cannot achieve the same designated uses as less developed areas.  
If a goal-setting entity chose to do so, beneficial uses for waters in these areas could be set at 
levels that acknowledge this highly altered condition, such that these streams would not be 
expected to achieve the same biological condition as streams outside the urban core (see Chapter 
5 pages 8–10). This might be done to encourage development in high impact areas; San Jose, 
CA, provides an example (see Chapter 2).  In that city’s stormwater program, in urban areas 
where on-site control is either technically impossible (due to soil or space constraints) or 
prohibitively costly, the developers can meet the post-construction treatment standard by 
providing volume control either through participation in a regional stormwater project or by 
providing equivalent projects off site (e.g., stream restoration). 

It is also possible to design a stormwater offset program that allows the different 
functions of stormwater management to be separated to achieve watershed objectives.  For 
example, management of peak flow serves mostly to prevent localized flooding while more 
stringent volume control maybe required to protect stream channels and aquatic life.  Control of 
peak flow might be required on site or within a narrow geographic region.  In areas targeted for 
development, however, the volume control needed for channel protection might be transferred 
off site and into areas where watershed planning has identified the need for higher levels of 
stream channel protection or enhancement (more stringent water quality standards).  A similar 
watershed approach based on functional assessment was recommended for wetland 
compensation (NRC, 2001b).  

Regulatory and Legal Implications of Proposed Watershed-Based  

Permitting Framework for Managing Stormwater
 

EPA, the states, and municipal permittees would all have tasks to perform to transform 
the framework set forth in this report to a fully developed and functioning program.  These 
efforts would be rewarded with a program that is rooted in science, transparent in its aims, fairer 
for all than the current program, and better for the aquatic environment.  This section of the 
report outlines the tasks necessary to carry the proposal forward to full development. 

EPA should seek significant congressional funding to support the states and 
municipalities in undertaking this new program, in the nature of the support distributed to 
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424 Urban Stormwater Management in the United States 

upgrade municipal WWTPs after the 1972 passage of the Federal Water Pollution Control Act.  
Beyond financial support, EPA’s tasks emphasize broad policy formulation, regulatory 
modifications and adaptations necessary to initiate the new program, and guidance to the states 
and permittees.  The principal adaptation needed in the regulatory arena involves converting the 
current TMDL program to a form suitable for the new system.  Guidance would be needed in a 
number of crucial areas, and it is EPA’s natural role to develop it. 

States (or EPA for states without delegated authority) would have broad responsibilities 
to translate policies and federal regulations into their own regulatory and management systems.  
A key task in this regard would be to recast water quality standards into objectives most directly 
supporting sustenance and improvement of beneficial uses.  States already have considerable 
background for performing this task through their present definitions of beneficial uses, the 
Section 303(d) process for assessing waterbody compliance with water quality standards, and the 
triennial review of those standards.  However, the added prominence of biological aspects of 
beneficial uses and associated objectives will require additional analysis.  Other prominent state 
tasks will involve defining the watersheds subject to permits, forming bodies of co-permittees 
associated with the watersheds, and appointing the lead permittee.  Many other state tasks entail 
cooperative work with the permittees to support and assist them in funding and conducting their 
activities. 

Many aspects of the municipal permittees’ roles in implementing strategies were 
explored above in a section titled accordingly.  That section especially focused on activities to 
advance the use of ARCD methods.  More broadly, the permittees will be coordinators of all 
permits pertaining to the watershed’s aquatic resources, collectively pointed toward meeting 
objectives that the permittees adopt under state oversight.  Other categories of tasks assigned to 
the municipalities under the proposed system include monitoring, in the contexts of both 
inspections and sampling performed through a consortium, and enforcement actions and program 
adaptations to promote progress toward achieving objectives.  Box 6-4 provides a listing of 
anticipated tasks for the municipal permittees as well as the states and EPA. 

A Pilot Program as a Stepping Stone 

The shift of responsibility for stormwater regulation to municipalities under the 
watershed-based approach may lead to some surprises in implementation and enforcement.  
Primarily because of this, EPA is well advised to institute a pilot program that provides some 
experience in municipality-based stormwater regulation before instituting a nationwide program.  
This pilot program will also allow EPA to work through more predictable impediments to this 
watershed-based approach. The most obvious impediment arises from the inevitable limits of an 
urban municipality’s responsibility within a larger watershed: substantial growth and 
accompanying stormwater loading may occur on the outside periphery of a municipality’s 
designated boundaries. If an urban authority lacks legal authority over this future growth, and if 
this growth contributes significantly to water quality degradation, then a considerable share of 
the urban stormwater problem could remain poorly addressed.  A pilot program should help 
identify the extent of this jurisdictional slippage and help identify ways to overcome it.  Second, 
it is possible that some municipalities will balk at the added responsibility involved with the 
watershed-based approach, even with adequate funding.  Unless the objective performance 
standards are rigid, the monitoring requirements substantial, and the rewards for compliance  
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BOX 6-4 
Government Agencies Roles during the Operation of a  

Watershed-Based Permitting System 

EPA 

1. Petition Congress for significant funding support for states and municipal permittees, and develop a 
program of fairly distributing funds based on environmental and financial needs at the watershed level. 
2. Initiate regulatory modifications and clarifications necessary to establish the system. 
3. Set policies for watershed permitting based on this report’s recommendations. 
4. Adapt TMDL program for use in the new program. 
5. Produce guidance to assist the states and municipal permittees in the areas of: 

a. Developing a rotating basin approach; 
b. Developing an integrated municipal NPDES permit incorporating the full range of sources; 
c. Developing stormwater utilities and other funding mechanisms; 
d. Using impact source analysis (e.g., using reasonable potential analysis and new research results, 

industrial and construction site risk assessment); 
e. Using ARCD techniques for new development, redevelopment, and retrofitting; 
f. Developing monitoring consortia; 
g. Developing a credit trading system; 
h. Developing an active adaptive management program 

Designated States (or EPA otherwise) 

1. Define watersheds for which permits will be issued and set up a rotating basin approach to govern 
watershed analysis in support of subsequent steps. 
2. Formulate and formally adopt goals relative to avoiding any further loss or degradation of designated 
beneficial uses in each watershed’s component waterbodies and recovering lost beneficial uses. 
3. Use the results of the existing Section 303(d) process and supplementary work to assess the extent of 
designated beneficial use achievement in each watershed and set goals for protection and recovery. 
4. Match municipal permittees to watersheds and designate a lead permittee for each watershed. 
5. Estimate resource needs to fulfill permit requirements in each watershed. 
6. Develop a grant program, drawing on EPA and state funds, to support municipal permittees, with 
incentives for joining co-permittee associations. 
7. Identify areas outside the jurisdictions of permitted municipalities that should be brought into the 
program because of projected development or the existence of problem sources that would compromise 
the protection and recovery of beneficial uses. 
8. Use the triennial review process to modify water quality standards to the objective basis, emphasizing 
biological outcomes recommended in this report. 
9. Revise the TMDL program in accord with the needs of the new program. 
10. Set requirements for credit trading systems. 
11. Set up an integrated municipal NPDES permit incorporating the full range of sources. 
12. Work with municipal permittees to establish specific objectives as the basis for progress assessment. 
13. Work with municipalities to develop adaptive management programs responding to progress 
assessment results. 
14. Write municipal permits incorporating the above elements. 
15. Write industrial and construction general or individual permits incorporating the recommendations in 
this report. 
16. Allocate a substantial portion of industrial and construction permit fees to municipal permittees to 
oversee those sectors. 
17. Set requirements for municipalities and private properties to opt out of the defined program without 
compromising the achievement of objectives. 

continues next page 
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BOX 6-4 Continued 

18. Provide consultation, support, and guidance (adapted from EPA materials or originally produced) to 
municipal permittees in the areas of: 

a. Developing stormwater utilities and other funding mechanisms; 
b. Using impact source analysis (e.g., industrial and construction site risk assessment); 
c. Using ARCD techniques for new development, redevelopment, and retrofitting; 
d. Developing monitoring consortia; 
e. Developing a credit trading system 

19. Perform enforcement actions on non-complying dischargers referred by municipal permittees. 
20. Assess performance of municipal permittees and specify corrections, rewards, and penalties 
accordingly. 

Municipal Co-permittees (led by Lead Permittee) 

1. Adopt specific objectives as the basis for program progress assessment. 
2. Convert ordinances and regulations as needed to implement the modified program. 
3. Supplement and reorganize staffing to emphasize progress and compliance assessment as the 
principal functions of the program. 
4. Perform or contract detailed scientifically and technically based watershed analysis as a foundation for 
permit compliance. 
5. Assemble existing data on soils and hydrogeologic properties and supplement with additional data 
collection as necessary to assess infiltration prospects across the municipality. 
6. Create incentives for private property owners to maximize the use of ARCD methods in new 
development and redevelopment. 
7. Build subwatershed-scale, publicly owned ARCD works to supplement on-site management measures 
and as retrofits. 
8. Develop capacity for stormwater management in municipal WWTPs by reducing groundwater inflows 
to sanitary sewer lines. 
9. In areas experiencing excessive infiltration and groundwater table rise resulting from non-stormwater 
flows, develop capacity for stormwater management through infiltration by formulating water conservation 
programs. 
10. Identify industries and construction sites that are required to apply for permits but have not done so 
and compel their filing. 
11. Establish or enhance existing programs to inspect and oversee industries and construction sites; 
report non-complying dischargers to the state for enforcement actions. 
12. Set up or join a monitoring consortium structured to implement the progress evaluation and 
diagnostic tiers of the proposed monitoring program. 
13. Annually report monitoring results to the permitting authority; submit a comprehensive progress 
assessment triennially. 

compelling for municipalities that meet the standards, it is quite possible that noncompliance or 
bare minimal compliance will be the norm.  A pilot program provides a less politically charged 
atmosphere to experiment with the benefits of watershed-based regulation at the local level and 
to generate local government support for the approach.  Finally, because the watershed-based 
approach necessitates legislative amendments to the CWA, instituting a pilot program in the 
interim—both to improve the design of a watershed-based program as well as to generate 
enthusiasm for it—seems a sensible course. 
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The pilot program should target those local governments that are most eager to redress 
water quality degradation in their watersheds, but feel stymied by what they perceive as 
inadequate legal authority and flexibility to make the necessary improvements.  Willing 
municipalities or regional governments would thus opt-in to the program.  The pilot program 
entices these more progressive municipalities to participate by allowing them to serve as the lead 
authority and providing them with much greater flexibility to determine how to meet their 
performance-based water quality goals with fewer legal constraints.   

Under the pilot program, a municipal government or similar legal authority would apply 
to EPA or a delegated state to be designated as the lead agency for that portion of the watershed 
within its legal jurisdiction. In the application itself the municipality would establish—using 
modeling and ambient data—how it plans at a general level to maintain or exceed its water 
quality goals (objective performance standards).  These goals must be at or above the state water 
quality goals, or if they are different (i.e., use biological criteria when the state adopts chemical 
criteria), the municipality must demonstrate how its performance standards will attain the 
equivalent of the state water quality goals at the downstream edge of the municipality’s border.  
The municipality would also be required to provide assurance of sufficient infrastructure and 
funding to allow it to develop a water quality plan, implement that plan, issue permits, and 
enforce the requirements within its boundaries.  Finally, municipal plans, once finalized, would 
need to meet minimum federal procedural requirements.  For example, the plans must be 
transparent and provide opportunities for public comment; they must be enforceable; and they 
must establish monitoring programs that will track whether they in fact meet the objective 
performance standards.  If a municipality fails to meet any of its performance standards by the 
requisite deadline, the state and EPA would have the option of revoking the municipality’s 
program, and reinstituting federal requirements.  Ideally, federal guidance would also be 
available to municipalities to provide direction on how they might institute a watershed-based 
plan within their boundaries, while still reserving considerable flexibility to allow them to 
develop creative and progressive stormwater solutions.  For example, municipalities would be 
encouraged to form stormwater utilities that are financed from point and even nonpoint sources 
that assist them in establishing rigorous permitting and enforcement of their water quality plan. 

Municipalities that voluntarily take on this role as lead authority will be rewarded with 
few legal constraints on how they meet their performance-based objectives.  NPDES permits for 
major sources will still be required and must meet federal minima (technology-based controls) to 
avoid possible hot spots surrounding large dischargers, and states would remain listed as the lead 
permittee for these permits, but the lead municipality or other regional government would be 
able to propose new, more stringent limits that are presumptively favored in revised NPDES 
permits.  Stormwater permits would also be mandatory, but their substantive requirements would 
be left wholly within the discretion of the lead municipality.  Finally, states and municipalities 
would not be required to comply with all of the federal regulations governing TMDLs (they 
would make a basic load calculation for pollutants contributing to degraded conditions, 33 
U.S.C. § 1313(d), but would not be required to do more).  Instead, the watershed-based program 
would be considered the functional equivalent of TMDLs for at least the municipality’s portion 
of the watershed since the program ensures that water quality objectives are met.  Municipalities 
could even be allowed to set interim goals over a period of a decade or more so that TMDLs 
need not be achieved in a single permit cycle. 

Other than federal minimum standards for major NPDES sources, municipalities would 
have primary if not exclusive authority to decide what types of sources (including nonpoint) 
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require permits, whether certain land uses might be taxed for stormwater management fees, and 
whether and how to create trading programs among the contributors to water quality impairments 
within their watershed.  Municipalities would also have legal authority to petition EPA to restrict 
upstream sources that contribute significantly to water quality degradation in ways that make it 
difficult for them to reach their goals.  Upstream governments or sources could also be subject to 
more rigorous federal or state TMDLs and could be vulnerable to tort and related claims from 
downstream municipalities.   

This added flexibility and authority for municipalities to control water quality problems 
within their legal jurisdiction—coupled with objective performance standards—should lead to 
more creative approaches to stormwater management that create significant benefits to the 
municipality (i.e., more green-space buffers along waterways for recreation) and stronger 
planning and taxation of new developments that otherwise might be uncontrolled.  Municipal 
green space, parks, and a variety of other public goods that both reduce stormwater and enhance 
the public enjoyment of the surface waters could result from allowing a municipality the freedom 
to determine how best to regulate sources within its local boundaries.  For example, rather than 
automatically allowing federally approved SCMs that have little aesthetic or recreational 
qualities, alternative approaches to SCMs that retain their effectiveness but provide other 
qualities (particularly qualities that draw the public outdoors for recreation or relaxation) are 
more likely to be encouraged or even required by a municipality that serves as lead over 
implementation of its water quality program.   

Although a national watershed-based approach to stormwater regulation is likely to 
require legislative amendments, the pilot program may not necessitate additional legislative 
authorization. It is possible that through regulation, EPA may be able to develop “in lieu of” or 
“functional equivalent” requirements that allow a rigorous watershed plan to substitute for the 
bare federal requirements governing stormwater regulation, general permits, and TMDL 
planning laid out in the CWA. This type of intricate legal analysis, however, is beyond the scope 
of this document. 

Final Thoughts 

The watershed-based stormwater permitting program outlined above is ultimately 
essential if the nation is to be successful in arresting aquatic resource depletion stemming from 
sources dispersed across the landscape.  EPA is called upon to adopt the framework now and set 
in motion a process to move it toward implementation over the next five to, at most, ten years.  
This chapter deals with some but not the entire realm of political, legal, regulatory, and logistical 
issues raised by converting to a fundamentally different system of management and permitting.  
Ideas are contributed regarding piloting and transitioning toward the new program, altering 
institutional arrangements to accommodate it, and incentives for effective participation.  For 
watershed-based permitting to take hold, specific actions will have to be undertaken by EPA, 
state permitting authorities, and municipal permittees during the adoption and transition process. 

The proposed program could be implemented by EPA in a number of ways, ranging from 
making it mandatory without any exception in all states and jurisdictions to leaving it entirely 
voluntary. The committee recommends neither extreme and believes the best course would be: 
(1) pilot test and refine the program as described in the report section titled “A Pilot Program as a 
Stepping Stone;” (2) make the refined program the default to be followed by all designated states 
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429 Innovative Stormwater Management and Regulatory Permitting 

(and EPA in others) and all municipal, industrial, and construction permittees, unless a state 
permitting authority convincingly demonstrates to EPA’s satisfaction than an alternative 
approach will accomplish the program’s overall goal of retaining and recovering aquatic resource 
beneficial uses; (3) develop very significant incentives for states and permittees to participate; 
and (4) require objective demonstration by any state opting for an alternative that it is broadly 
achieving the goal to at least the same extent as states within the program, with appropriate 
sanctions for noncompliance. 

ENHANCEMENT OF EXISTING PERMITTING BASIS 

The current federal stormwater regulatory framework has been in place since 1990, and 
the point source NPDES program under which it is being implemented has existed since 1972.  
The U.S. Congress deliberately acted in 1987 to amend the federal CWA with the goal of 
addressing stormwater pollution because it had been identified as a leading cause of surface 
water impairments, and regulations were inadequate to address it effectively.  The total 
rethinking of the current framework of regulating stormwater pollution described above may 
require changes in statute and take a long time to implement.  Thus, in addition to the longer-
term approach that integrates a watershed-wide planning and permitting strategy into the 
program, several near-term solutions are also offered, with the objective of improving the current 
regulatory implementation and which at most might require changes in regulation.  

Problems Complying with Both Municipal and General Industrial Permits 

The NPDES permitting authority issues (1) separate individual permits or general permits 
to impose discharge requirements on small, medium, and large MS4s; (2) general permits that 
require construction activity operators who discharge stormwater to waters of the United States, 
including those who discharge via MS4s, to implement SCMs; and (3) general permits for 
operators of stormwater discharges associated with industrial activity who discharge to waters of 
the United States, including those who discharge via MS4s, to implement SCMs.  The MS4 
operators in turn are also required under the terms of their MS4 permits to require industries and 
construction site operators who discharge stormwater via the MS4 to implement controls to 
reduce pollutants in stormwater discharges to the maximum extent practicable, including those 
covered under the permitting authority’s NPDES general permits.  This dual-coverage scheme 
appears intended to recognize the separation of governmental authorities.  Unfortunately, in 
practice it is duplicative, inefficient, and ineffective in controlling stormwater pollution that 
enters the MS4 from diffuse and dispersed sources.  Particularly in the area of monitoring of 
water quality, the dual approach seems to have resulted in a lack of prioritization of high-risk 
industrial sources and the purposeless collection of industrial stormwater monitoring data or the 
poor use of it to strategically reduce the discharge of stormwater pollutants to the MS4. 

The preference of EPA to use general NPDES permits to alleviate the administrative 
burden associated with permitting more than a 100,000 point sources discharging stormwater is 
understandable. It would have been prudent to have some form of prioritization to select some 
subset of the whole as high-risk or have a strategy for identifying a subset for individual NPDES 
permits to better achieve the objective of ensuring compliance with water quality standards on 
the basis of potential risk. As discussed in Chapter 2, there are no federal guidelines for 
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430 Urban Stormwater Management in the United States 

prioritization (determining what industries are high-risk for stormwater discharges), and the state 
permitting authorities have largely not prioritized because of the overwhelming burden of 
administering a very expansive stormwater permitting program. 

In the existing permitting scheme, the MS4 operator cannot be faulted for having a 
reasonable expectation that the permitting authority’s general NPDES permits that regulate 
industrial activities and construction that discharge to the MS4 would require, at a minimum, a 
sufficient level of identification and implementation of SCMs to facilitate the MS4 operator’s 
compliance with the MS4 permit.  However, such controls are not identified by the NPDES 
permitting authority and rather are left to the choice of the industrial facility and construction site 
operators.  Furthermore, the NPDES permitting authority imposes weak to no discharge 
sampling requirements on industrial facility and construction activity operators, which greatly 
impairs the MS4’s ability to determine and control the worst regulated stormwater discharges to 
the MS4. Similarly, the NPDES permitting authority’s general permit for construction activity 
encourages construction facility operators to consider post-construction stormwater controls, but 
it does not require them, even though the MS4 permit’s programmatic measures mandate new 
development planning and post-construction controls as essential elements of the MS4 program.  
The lack of integration among stormwater permits and the absence of objective measures of 
compliance that are quantifiable is a glaring shortcoming in current stormwater permits and 
renders them difficult to enforce for water quality protection. 

The California EPA State Water Board asked an expert panel to evaluate the extent of 
implementation success of the stormwater program in California and the feasibility of numeric 
effluent limits in stormwater permits.  In its report (CA SWB, 2006), the panel concluded that 
the flexible approach of allowing a permittee to self-select SCMs for the purpose of controlling 
stormwater pollution was largely ineffective. The reasons stated were: (1) the SCMs were 
selected without proper consideration of design, performance, hydraulics, and function; (2) the 
MS4 permittees were not accountable for the performance of the SCMs; (3) the industrial and 
construction permittees were not responsible for the performance of the SCMs; and (4) the SCMs 
were seldom maintained properly except for aesthetic purposes.  In other words, the flexibility 
provided by self-determination, self-evaluation, and self-reporting did not assure that SCMs were 
being implemented to effectively reduce stormwater pollutants to the MEP.  Rather, the 
flexibility resulted in a lack of coordination of purpose and accountability between the MS4 
permittees who owned or operate the MS4 and the industry and construction permittees who 
discharge to the MS4.  Although typically enforcement by the permitting authority would have 
restored the integrity of the stormwater program, that remedy is likely to be ineffective here 
because the choice of SCMs is left too much to discretion and there are no quantifiable 
performance or design criteria for water quality purposes. 

Integration and Dissemination of Authority 

This section offers a near-term alternative solution to the problem cited above that 
utilizes the existing framework of the NPDES stormwater program.  The strategy builds on the 
authority of MS4s over industry and construction sites to implement an integrated permitting 
scheme to reduce stormwater pollution into the waters of the United States.  Unlike the first 
section of this chapter, it does not take a watershed approach to protecting water quality, even 
though the municipal stormwater programs may be more cost-effective if implemented on a 
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watershed scale. It also addresses a significant shortcoming of the current scheme, that is, failure 
to recognize the enormous staff resources that it would take at the federal and state level for 
successful implementation in the absence of the leadership of local governments.  Further, 
federal and state NPDES permitting authorities do not presently have, and can never reasonably 
expect to have, sufficient personnel under the principles of democratic governance, such as in the 
United States, to inspect and enforce stormwater regulations on more than 100,000 discrete point 
source facilities discharging stormwater.  A better structure would be one where the NPDES 
permitting authority empowers the MS4 permittees, who are local governments working for the 
public good, to act as the first tier of entities exercising control on stormwater discharges to the 
MS4 to protect water quality—an approach here called “integration.” 

The central concept of integration is to give the MS4s controlling jurisdiction and 
responsibility over discharges from construction and industry to the MS4 in addition to their 
responsibility to implement the programmatic minimum measures identified in regulation.  This 
approach would be similar to the current NPDES permitting scheme for publicly owned 
WWTPs, where a WWTP operator controls the quality of wastewater inputs (industrial waste 
streams) to make sure that the total output will not exceed water quality standards (see Box 6-5 
on the National Pretreatment Program).  The WWTP operators establish additional criteria such 
as local limits, require discharge monitoring of industrial wastes, and conduct inspections to 
make sure industrial discharges implement adequate wastewater treatment technologies, so that 
treated effluent from the wastewater treatment can comply with water quality standards to 
protect receiving waters. The same could be done for stormwater, except here the WWTP is 
replaced by the MS4, and the other inputs in this case are all industrial and construction 
discharges of stormwater into the MS4.  The criteria by which the outputs of the industries are 
judged could be either water quality- or technology-based criteria.  This arrangement puts the 
burden on the MS4 to identify high-risk industries because the MS4 is now responsible for the 
overall output (which could be, for example, the concentration of pollutants in stormwater 
monitored during events).  If put in this position, municipalities will make intelligent choices and 
adopt effective strategies to identify which industries and sources to focus upon.  Each of these 
issues is discussed in greater detail below. 

Determination of High-Risk Dischargers 

At present, the federal stormwater regulations do not specifically identify which sources 
would be considered high risk given the common pollutants in MS4 stormwater discharges.  
With the exception of the category of municipal landfills and hazardous waste treatment, storage, 
and disposal facilities, it does not even state that the other nine categories of industry singled out 
in the regulations for permitting under the multi-sector industrial stormwater general permit 
(MSGP) are really high risk. The devolution of this responsibility to the municipality is sensible 
because the municipality, as the land-use authority, already conducts development review and 
issues industrial conditional-use permits.  The permitting authority would still be responsible for 
inspecting high-risk state, federal, and other facilities over which the MS4 permittee has no 
jurisdiction.  In addition, the permitting authority would inspect municipal facilities such as 
airports, ports, landfills, and waste storage facilities to avoid the situation of self-inspection.  
Methods for ranking industries according to risk are discussed in a subsequent section. 
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432 Urban Stormwater Management in the United States 

BOX 6-5 
National Pretreatment Program 

EPA’s NPDES Permitting Program requires that all point source discharges to waters of the 
United States (i.e., “direct discharges”) must be permitted.  To address “indirect discharges” from 
industries to Publicly Owned Treatment Works (POTWs), EPA, through CWA authorities, established the 
National Pretreatment Program as a component of the NPDES Permitting Program.  The National 
Pretreatment Program requires industrial and commercial dischargers to treat or control pollutants in their 
wastewater prior to discharge to POTWs. 

In 1986, more than one-third of all toxic pollutants entered the nation’s waters from POTWs 
through industrial discharges to public sewers.  Certain industrial discharges, such as slug loads, can 
interfere with the operation of POTWs, leading to the discharge of untreated or inadequately treated 
wastewater into rivers, lakes, etc.  Some pollutants are not compatible with biological wastewater 
treatment at POTWs and may pass through the treatment plant untreated.  This “pass through” of 
pollutants impacts the surrounding environment, occasionally causing fish kills or other detrimental 
alterations of the receiving waters.  Even when POTWs have the capability to remove toxic pollutants 
from wastewater, these toxics can end up in the POTW’s sewage sludge, which in many places is land-
applied to food crops, parks, or golf courses as fertilizer or soil conditioner. 

The National Pretreatment Program is unique in that the general pretreatment regulations require 
all large POTWs (i.e., those designed to treat flows of more than 5 MGD) and smaller POTWs with 
significant industrial discharges to establish local pretreatment programs.  These local programs must 
enforce all national pretreatment standards (effluent limitations) and requirements, in addition to any more 
stringent local requirements necessary to protect site-specific conditions at the POTW.  More than 1,500 
POTWs have developed and are implementing local pretreatment programs designed to control 
discharges from approximately 30,000 significant industrial users. 

EPA has supported the pretreatment program through development of more than 30 manuals that 
provide guidance to EPA, states, POTWs, and industry on various pretreatment program requirements 
and policy determinations.  Through this guidance, the pretreatment program has maintained national 
consistency in interpretation of the regulations. 

The general pretreatment regulations establish responsibilities of federal, state, and local 
government, industry, and the public to implement pretreatment standards to control pollutants that pass 
through or interfere with POTW treatment processes or that may contaminate sewage sludge.  The 
general pretreatment regulations apply to all non-domestic sources that introduce pollutants into a POTW.  
These sources of “indirect discharge” are more commonly referred to as industrial users (IUs).  Since IUs 
can be as simple as an unmanned coin-operated car wash to as complex as an automobile 
manufacturing plant or a synthetic organic chemical producer, EPA developed four criteria that define a 
significant industrial user (SIU).  Many of the general pretreatment regulations apply to SIUs as opposed 
to IUs, based on the fact that control of SIUs should provide adequate protection of the POTW. 

Unlike other environmental programs that rely on federal or state governments to implement and 
enforce specific requirements, the Pretreatment Program places the majority of the responsibility on local 
municipalities. Specifically, Section 403.8(a) of the general pretreatment regulations states that any 
POTW (or combination of treatment plants operated by the same authority) with a total design flow 
greater than 5 million MGD and smaller POTWs with SIUs must establish a local pretreatment program. 
As of early 1998, 1,578 POTWs were required to have local programs.  Although this represents only 
about 15 percent of the total treatment plants nationwide, these POTWs account for more than 80 percent 
(i.e., approximately 30 billion gallons a day) of the national wastewater flow. 

Consistent with Section 403.8(f), POTW pretreatment programs must contain the six minimum 
elements described below (EPA, 1999): 

continues next page 
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433 Innovative Stormwater Management and Regulatory Permitting 

BOX 6-5 Continued 

1. Legal Authority 
The POTW must operate pursuant to legal authority enforceable in federal, state, or local courts, 

which authorizes or enables the POTW to apply and enforce any pretreatment regulations developed 
pursuant to the CWA.  At a minimum, the legal authority must enable the POTW to: 

i. deny or condition discharges to the POTW, 
ii. require compliance with pretreatment standards and requirements, 
iii. control IU discharges through permits, orders, or similar means, 
iv. require IU compliance schedules when necessary to meet applicable pretreatment standards 

and/or requirements and the submission of reports to demonstrate compliance, 
v. inspect and monitor IUs, 
vi. obtain remedies for IU noncompliance, and 
vii. comply with confidentiality requirements. 

2. Procedures 
The POTW must develop and implement procedures to ensure compliance with pretreatment 

requirements, including: 

i. identify and locate IUs subject to the pretreatment program, 
ii. identify the character and volume of pollutants contributed by such users, 
iii. notify users of applicable pretreatment standards and requirements, 
iv. receive and analyze reports from IUs, 
v. sample and analyze IU discharges and evaluate the need for IU slug control plans, 
vi. investigate instances of noncompliance, and 
vii. comply with public participation requirements. 

3. Funding 
The POTW must have sufficient resources and qualified personnel to carry out the authorities and 

procedures specified in its approved pretreatment programs. 

4. Local Limits 
The POTW must develop local limits or document why those limits are not necessary. 

5. Enforcement Response Plan (ERP) 
The POTW must develop and implement an ERP that contains detailed procedures indicating 

how the POTW will investigate and respond to instances of IU noncompliance. 

6. List of SIUs 
The POTW must prepare, update, and submit to the approval authority a list of all significant 

industrial users (SIUs). 

In addition to the six specific elements, pretreatment program submissions must include: 

●    A statement from the city solicitor (or the like) declaring the POTW has adequate authority to 
carry out program requirements; 

●    Copies of statutes, ordinances, regulations, agreements, or other authorities the POTW relies 
upon to administer the pretreatment program, including a statement reflecting the endorsement or 
approval of the bodies responsible for supervising and/or funding the program; 

●    A brief description and organizational chart of the organization administering the program; 
and 

●    A description of funding levels and manpower available to implement the program. 

continues next page 
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BOX 6-5 Continued 

The objectives of the National Pretreatment Program are achieved by applying and enforcing three types 
of discharge standards: (1) prohibited discharge standards, (2) categorical standards, and (3) local limits. 

Prohibited Discharge Standards 

All IUs, whether or not subject to any other national, state, or local pretreatment requirements, are 
subject to the general and specific prohibitions identified in 40 C.F.R. §§403.5(a) and (b), respectively.  
General prohibitions forbid the discharge of any pollutant(s) to a POTW that cause pass-through or 
interference.  These prohibited discharge standards are intended to provide general protection for 
POTWs. Examples of these include prohibitions on discharges of pollutants that can create fire or 
explosion hazards, cause corrosive structural damage, obstruct flow within the POTW, and interfere with 
the POTW’s biological treatment activity.  However, their lack of specific pollutant limitations creates the 
need for additional controls, namely categorical pretreatment standards and local limits. 

Categorical Standards 

Categorical pretreatment standards (i.e., categorical standards) are national, uniform, technology-
based standards that apply to discharges to POTWs from specific industrial categories (i.e., indirect 
dischargers) and limit the discharge of specific pollutants.  Categorical pretreatment standards for both 
existing and new sources are promulgated by EPA pursuant to Section 307(b) and (c) of the CWA.  
Limitations developed for indirect discharges are designed to prevent the discharge of pollutants that 
could pass through, interfere with, or otherwise be incompatible with POTW operations.  The categorical 
pretreatment standards can be concentration based or mass based.  For example, the pretreatment 
standard for the electrical and electronic component manufacturing industry (40 C.F.R. Part 469, 
Subparts A-D) are concentration-based daily maximum and monthly average limits that vary by subpart 
and pollutant parameter. 

Local Limits 

Prohibited discharge standards are designed to protect against pass-through and interference 
generally.  Categorical pretreatment standards, on the other hand, are designed to ensure that IUs 
implement technology-based controls to limit the discharge of pollutants.  Local limits, however, address 
the specific needs and concerns of a POTW and its receiving waters.  Federal regulations at 40 CFR 
§§403.8(f)(4) and 122.21(j)(4) require control authorities to evaluate the need for local limits and, if 
necessary, implement and enforce specific limits as part of pretreatment program activities. Local limits 
are developed for pollutants (e.g., metals, cyanide, BOD5, TSS, oil and grease, organics) that may cause 
interference, pass-through, sludge contamination, and/or worker health and safety problems if discharged 
in excess of the receiving POTW treatment plant’s capabilities and/or receiving water quality standards. 

It is likely that some of the designated high-risk facilities would be better regulated by 
individual stormwater NPDES permits.  In particular, good candidates for individual NPDES 
permits include international ports, airports, and multiphase construction land developments, 
which are similar (in the potential risk they pose to water quality) to traditional major wastewater 
facilities such as petroleum refineries and large POTWs. 
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SCM Design Parameters, Numerical SCM Performance Criteria, and Monitoring 

For the integration approach to work, the permitting authority and the MS4 permittee 
must better delineate SCM design parameters, numerical performance criteria, and default SCMs 
based on best available technology or water quality standards for the discharge of industrial and 
construction stormwater. Both the ASCE International Storm Water Database (which is now 
called the WERF International Storm Water Database because it is maintained by the Water 
Environment Research Foundation) and the National Stormwater Quality Database (NSQD), 
which were developed with EPA funding, are comprehensive datasets that can be used to 
develop numeric technology-based effluent criteria or limits for industrial and construction 
stormwater discharges.  The MS4 can then determine the compliance of industry and 
construction activity with its requirements by using either some numeric criteria or a suite of 
SCMs that have been presumptively determined as capable of achieving the performance criteria.  
The EPA MSGP includes a general list of sector-specific SCMs, but these presently have no 
performance criteria associated with them.  It is important that the EPA continue to support both 
the WERF and the NSQD databases as the repositories of SCM performance and MS4 
monitoring data, so that MS4s can use them to establish local limits and update the performance 
criteria periodically to fully effectuate the iterative approach to ensuring that MS4 discharges 
eventually will meet water quality standards. 

The proposed integration scheme will also facilitate the MS4 permittee’s implementation 
of a purpose-oriented stormwater monitoring program directed toward identifying problematic 
industrial or construction stormwater discharges or high-risk industrial facility sectors.  The 
current benchmark monitoring conducted by MSGP facilities would be eliminated.  Instead, 
MSGP facilities would have the option of performing scientifically valid stormwater discharge 
sampling to demonstrate their compliance with performance criteria or to participate in an MS4-
led monitoring program by paying in lieu fees to support the cost of the purpose-oriented MS4 
monitoring program.  The net effect of this alternative is to pool the resources to come up with 
an optimal sampling strategy to replace what is now a stormwater monitoring strategy that is 
haphazard and not useful. 

MS4 Responsibilities 

Under integration, the MS4 permittee would be primarily responsible for the quality of 
stormwater discharges that exit the MS4 to the waters of the United States.  The MS4 permittee 
would not be responsible for stormwater discharges from federal and state facilities or for 
facilities that have been issued an individual NPDES permit for stormwater discharges.  The 
MS4 permittee would be responsible for implementing the six minimum program measures, 
assisting in the oversight and inspection of facilities covered under the MSGP and the 
construction general permit (CGP), and implementing a strategic water quality monitoring 
program to identify and control pollutant discharges from high-risk sites.  The permitting 
authority would share any fees collected under the MSGP and CGP with the MS4, and facilities 
covered by them would have the option to opt-out of self-monitoring and contribute equivalent 
funds to an MS4-led monitoring program.  Similarly, the permitting authority would be expected 
to support research and special studies that address issues of regional or national significance 
through partnerships with the MS4 permittees. 
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436 Urban Stormwater Management in the United States 

Some MS4s may balk at taking on more responsibility for the control of stormwater 
pollution, as required for integration to succeed. However, there are already several case 
examples that exist.  The State of Oregon requires facilities that discharge industrial stormwater 
to file a Notice of Intent (NOI) for coverage under the MSGP with both the state and the local 
MS4 (Campbell, 2007).  The state has an agreement with the local MS4s for the inspection of the 
facilities covered under the MSGP and the sharing of NOI fees.  The State of Tennessee has a 
statewide pilot program to partner with local MS4s for the inspection of construction sites that 
are covered under the CGP. 

Analogy to the WWTP Pretreatment Program 

It is certainly true that the MS4s are a more challenging point source to regulate for the 
discharge of pollutants than WWTPs.  WWTPs have fewer outfalls discharging to waters of the 
United States than MS4s, and inputs into them are through discrete rather than diffuse sources as 
in the case of MS4s. It is thus expected to be more difficult to identify problem stormwater 
sources and to hold them accountable for discharges in excess of standards.  This problem is not 
insurmountable, however.  Watershed and land-use hydrologic models can be developed and 
refined by strategic sampling of pollutant sources for use by MS4 permittees and regulatory 
agencies.  If EPA and state permitting authorities establish measurable outcomes as expected 
endpoints of progress, MS4 permittees will make intelligent choices about which measures to 
implement in order to meet these endpoints.  In large part, the lack of progress nationally towards 
controlling pollutants in stormwater discharges from the MS4s has been due to the absence of 
national SCM design standards, MS4 discharge performance criteria, and stormwater effluent 
guidelines. Presently, the MS4 permittees as owners and operators of the MS4 affirmatively 
approve connections to the conveyance system for rainfall runoff.  Historically the issuance of 
the MS4 connection permit has been based on the sizing of the pipes for the conveyance of flood 
waters. There are few barriers to including water quality considerations in reauthorizing these 
connections and adding new ones. 

Note that EPA did initially consider using the WWTP pretreatment approach for 
stormwater discharges by requiring MS4 permittees to be primarily responsible for discharges of 
stormwater associated with industrial activity through the MS4 (53 Fed. Reg. 49428; December 
7, 1988). However, EPA deviated from this approach in issuing its Final Storm Water Rule (55 
Fed. Reg. 48006; November 16, 1990). In the absence of regulations that specifically confer 
authority on MS4 permittees to establish local limits for stormwater discharges to the MS4 from 
industry and businesses, the EPA should promulgate specific SCMs and performance guidelines 
with rigorous requirements for self-monitoring and compliance in order to support the integrated 
framework for controlling stormwater pollution from MS4s. 

Potential Legal Barriers 

A revised stormwater program that requires MS4s to play a more significant role in 
enforcement and oversight and that provides greater specificity in permit requirements is not 
only contemplated, but arguably demanded by Congress in the CWA.  Specifically, Congress 
directs that MS4 permits be conditioned on the requirement that the MS4s “shall require controls 
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437 Innovative Stormwater Management and Regulatory Permitting 

to reduce the discharge of pollutants to the maximum extent practicable” 42 U.S.C. § 
1342(p)(3)(B)(iii). EPA has already conditioned Phase I MS4 permits on the requirement that 
the municipality establish that it has the legal authority to inspect discharges into the system and 
take regulatory and enforcement action against excessive or violating sources [40 C.F.R. § 
122.26(d)(2)(i)]. Nevertheless, to ensure that MS4s play an even more active role, EPA should 
include several additional requirements in its implementing regulations.  In addition to 
promulgating more detailed and specific SCM requirements as discussed above, EPA should also 
require that the Phase I MS4s establish that they possess sufficient funding and staff to effectuate 
their responsibilities [see, e.g., 40 C.F.R. § 403.8(f)(2) and (3) requiring this showing for the 
POTW program]. Like the POTW program, states should also be authorized as MS4 permittees 
when the local governments are unable or unwilling to carry out their mandatory stormwater 
permit responsibilities [see, e.g., 40 C.F.R. § 403.10(e) providing this authority for the POTW 
program]. 

Industrial Program 

The industrial stormwater permit program presently incorporates a menu of SCMs that 
are to be selected by the facility operator, a rudimentary monitoring program that includes visual 
observations, some water quality sampling for selected parameters for certain types of industries 
subject to numerical effluent limitations (see Table 2-6) or a set of pollutant-level benchmarks 
that are to be used as a measure to appropriately revise the SWPPP (see Table 2-5), and annual 
reporting. Neither SCM performance criteria nor the characteristics of a design storm for water 
quality purposes have been established. Given the broad discretion that facility operators enjoy 
as a result, it has been difficult to gauge compliance with the MSGP and initiate enforcement for 
non-compliance even though industrial stormwater discharges are required to meet effluent 
limitations (technology- or water quality-based) that reflect water quality standards (Duke and 
Beswick, 1997; Duke and Augustenborg, 2006; Wagner, 2006).  Several ideas to address some 
of the shortcomings in the implementation of the permitting program for industrial stormwater 
discharges are offered as additions to the concept of MS4 regulatory integration discussed 
previously.  They would substantively improve the current industrial stormwater permitting 
program even if the integration recommendations were not acted upon. 

Criteria for a Water Quality Design Storm and Subsequent SCM Selection 

To improve the quality of stormwater discharges from industry, provide for better 
accountability, and advance the objectives of the CWA, it is important first to identify the criteria 
for a water quality design storm as opposed to one for flood control design, where the objective 
is to protect human life and real property.  It is important that the permitting authority designate 
the basis for the determination of the water quality design storm, and explicitly state that it would 
form the criteria for evaluation of compliance with technology-based standards or water quality-
based standards. This is essential because the engineering design decisions that determine how 
much stormwater is to be treated to remove toxic pollutants that pose a risk to human health or 
aquatic life is more a policy matter than a scientific one (Schiff et al., 2007).  While modeling 
exercises using continuous simulation methods in theory could be performed for every project or 
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subwatershed or region to support planning decisions on how much stormwater needs to be 
treated for optimum water quality benefits, such a detailed analysis will be too cumbersome and 
cost-prohibitive for routine planning and implementation purposes.  Thus it is recommended that 
the EPA establish guidelines for the selection of water quality design storms for controlling 
pollution from MS4 and industrial stormwater discharges.  This would not be a new practice for 
EPA because the agency has previously established design storms for certain industrial sectors 
when promulgating effluent guidelines (Table 2-6).  Conceivably, unlike the technology limiting 
design storms that are set on rainfall recurrence intervals, the design storm to protect surface 
water quality and beneficial uses could be different for different eco-regions of the United States. 

The water quality design storm, which may be expressed as total rainfall depth, runoff 
volume, or rainfall intensity, incorporates the concept that extreme rainfall events are rare, and 
that a few times each year the runoff volume or flow rate from a storm will exceed the design 
volume or rate capacity of an SCM.  Therefore, for the purpose of best available technology and 
cost-effectiveness, industrial facility operators should not be held accountable for pollutant 
removal from storms beyond the size for which an SCM is designed.   

For MS4 operators, the concept of designing MS4s for both flood control conveyance 
(capital flood design) and for water quality protection (water quality design) involves a 
fundamental shift.  Whereas flood control engineers design conveyance systems with return 
frequencies of two years (streets), ten years (detention basins), 50 years, and 100 years 
(channels), the water quality design storm event is for a return frequency of six months to a year.  
The water quality design implicitly focuses on treating the first flush of runoff, which contains 
the highest load and concentration of pollutants and which occurs in the first half to one inch of 
runoff. In contrast, flood control designs are built to convey tens of inches of runoff. 

In addition to issuing the guidelines to support the setting of stormwater criteria for water 
quality design, it is important that the EPA establish SCM performance criteria based on best 
technologies and identify the “presumptive technologies” that have been demonstrated to achieve 
the performance criteria.  The water quality design storm and the best available technologies 
with their associated criteria can then form a basis for technology-based effluent limitations to be 
included in industrial stormwater permits.  If the facility operator elects the identified 
presumptive technology, then compliance monitoring requirements can be scaled down to a 
minimum to ensure that the treatment systems are being properly maintained.  On the other hand, 
if the operator elects to go with a suite of alternative SCMs, then the monitoring requirements 
sufficient to demonstrate that the suite of alternative SCMs are in fact achieving the effluent 
quality of the selected technology can be prescribed.  In such a scheme, visual monitoring will 
serve to ensure that the treatment systems are being properly maintained, and compliance can be 
reported using the same procedures as required presently for the industrial wastewater permits. 

How to Identify a High-Risk Industry 

Both the watershed-based permitting approach described previously in this chapter and 
the integration approach call for municipal permittees, as part of their responsibilities, to identify 
high-risk industrial stormwater dischargers. This involves identifying the potential sources of 
concern, evaluating the extent of their potential impacts, and then prioritizing them for 
attention—a classic risk assessment.  Municipalities would generally not be able to give equal 
and full attention to all sources, nor should they.  Unfortunately, what constitutes high risk or any 
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439 Innovative Stormwater Management and Regulatory Permitting 

level of risk for industries covered by NPDES stormwater permits has not been defined by EPA, 
although the states have developed various interpretations (see Appendix C).   

Two methodologies for identifying industrial and commercial facilities that are 
considered high-risk for discharging pollutants in stormwater are presented below.  Box 6-6 
describes the “intensity of industrial activity” method devised for the City of Jacksonville (Duke, 
2007). This method uses telephone queries and a point scale system to visually score each 
facility based on the intensity of the industrial activities exposed to stormwater, and groups the 
results into categories A, B, C, or D in increasing order of intensity (Cross and Duke, 2008).  The 
categories are designed to distinguish high-risk facilities from low-risk facilities, and not to make 
fine distinctions among facilities with similar characteristics. This typology is sufficient to 
distinguish facilities with little or no potential for discharging pollutants associated with 
stormwater from facilities that might discharge those pollutants.  More than half of the facilities 
that were subject to Florida’s MSGP were determined to be low-risk (Cross and Duke, 2008).  

Box 6-7 outlines an empirical methodology used by the County of Los Angeles to rank 
the risk of industrial facilities for stormwater pollution on the basis of pollution potential P.  The 
pollution potential P was computed as a product of the number of on-site sources, percent 
imperviousness, pollutant toxicity, degree of exposure, and the number of facilities (Los Angeles 
County, 2001). Based on this ranking scheme, five top high-risk industries were selected: (1) 
automobile dismantlers, (2) automobile repair, (3) metal fabrication, (4) motor freight, and (5) 
automobile dealers.  Stormwater discharges from six facilities in each category were 
characterized over a two-year period, and the effectiveness of SCMs was assessed at a subset of 
them.  However, the monitoring was minimal, and so much of the prioritization was based on 
best professional judgment about pollutant discharges. 

Industrial Stormwater Discharge Monitoring 

Monitoring data from Phase I MS4s have been compiled in the NSQD for several years, 
making possible a number of important findings about the quality of municipal stormwater (see 
Chapter 3). Although industry that occurs within MS4s is technically included in the NSQD, the 
data are lumped together and not sector specific.  There is no comparable, reliable source of data 
specifically on industrial discharges, even though EPA requires benchmark monitoring for 
MSGP industrial permittees.  The intent was that industrial facility operators would use 
benchmark exceedances as action levels to improve SCMs, but this self-directed approach has 
been largely a failure. Many industrial facilities reported repeated exceedances of benchmark 
values without action, and others have failed to report any monitoring data at all.  In addition, the 
representativeness of single grab samples taken to characterize the discharge and less-than-
rigorous sample collection and quality assurance procedures have resulted in monitoring data 
that are not very useful. One of the only analyses of benchmark monitoring data ever done 
evaluated California’s program between 1992 and 2001 (see Box 4-2; Stenstrom and Lee, 2005; 
Lee et al., 2007). The study showed no relationship between facility type and stormwater 
discharge quality. The cited reasons for the poor relationship included variability in sampling 
parameters, sampling time, and sampling strategy—that is, poor data. 
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440 Urban Stormwater Management in the United States 

BOX 6-6 
Risk Assessment for Industrial Dischargers of Stormwater 

The City of Jacksonville has had very good success in determining what industries pose the 
highest stormwater risks by starting with businesses having the Standard Industrial Classification (SIC) 
codes designated for permit coverage but using multiple lists of potential sources and cross checking 
them to target inspections and other interventions where they will have the best effect.  Other clues to 
sources of interest include other environmental permits (e.g., wastewater NPDES permits, permits for 
discharge to sanitary sewer), tax records, records of fire code inspections, building permit filings, planning 
agency proceedings, contacts with business associations, marketing information put out by companies, 
Resource Conservation and Recovery Act hazardous waste reports, and telephone and field surveys. 

Duke (2007) proposed a 0- to 8-point scoring scheme (shown below) to rate the intensity of 
industrial activities exposed to stormwater.  The system is based on the relative amount of exposure to 
precipitation and runoff by industrial materials, processes, wastes, and vehicles.  Once municipalities 
gather the data and then classify their industries accordingly, they would have a very useful tool to 
program inspections and monitoring emphasizing the industries most risking their success in achieving 
established objectives.  A similar system could and should be developed for construction sites. 

0 points 
Small bulk waste, e.g., covered dumpster: area <100 m2 

Hazardous waste: containers not exposed to precipitation 
1 point 

Outdoor vehicle use: 1-2 vehicles, outdoors occasionally/never, not used in precipitation 
Vehicle washing outdoors, 1-2 vehicles, rarely or occasionally done 

2 points 
Outdoor vehicles, e.g., forklifts: 1-2, outdoors occasionally/never, used in precipitation 
Outdoor vehicles, e.g., forklifts: 1-2, outdoors every day, not used in precipitation 
Outdoor vehicles, e.g., forklifts: 3-4, outdoors occasionally/never, not used in precipitation 
Vehicle maintenance or re-fueling, 1-2 vehicles, rarely or occasionally done, outside 
Vehicle washing outdoors, 1-2 vehicles, regularly done 
Vehicles washing outdoors, 3 vehicles, rarely or occasionally done 

4 points 
Storage of materials or products: area < 100m2 and/or < five 55-gallon drums 
Fixed outdoor equipment: 1-2 small or large item(s) 
Outdoor vehicles, e.g., forklifts: 1-2, outdoors every day, used in precipitation 
Outdoor vehicles, e.g., forklifts: 3-4, outdoors occasionally/never, used in precipitation 
Outdoor vehicles, e.g., forklifts: 3-4, outdoors every day, not used in precipitation 
Uncovered shipping/receiving area: 1-2 docks 
Vehicle maintenance or re-fueling outdoors, 1-2 vehicles, regularly done 
Vehicle maintenance or re-fueling outdoors, vehicles, rarely or occasionally done 
Plant yard, rail lines, access roads: 1,000 ft2 

Small process equipment, e.g., compressors, generators: exposed to precipitation 
6 points 

Outdoor vehicles, e.g., forklifts: 3-4, outdoors every day, used in precipitation 
Outdoor vehicles, e.g., forklifts: > 5 or heavy, outdoors occasionally, used in precipitation 
Outdoor vehicles, e.g., forklifts: > 5 or heavy, outdoors every day, not used in precipitation 
Vehicle maintenance or re-fueling outdoors, 3 vehicles, regularly done 
Plant yard, rail lines, access roads: 1,000 ft2 

8 points 
Storage of materials or products: area 1002 and/or five 55-gallon drums 
Boneyard of scrap, disused equipment, similar 
Hazardous waste: containers exposed to precipitation 
Fixed outdoor equipment: small or 2 large items 
Outdoor vehicles, e.g., forklifts: > 5 or heavy, outdoors every day, used in precipitation 
Uncovered shipping/receiving area: 3 docks 
Plant yard, rail lines, access roads: 5,000 ft2 

Manufacturing activities, e.g., cutting, painting, coating materials: exposed to precipitation 
SOURCE: Duke (2007). 
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441 Innovative Stormwater Management and Regulatory Permitting 

BOX 6-7 
Los Angeles County Critical Facilities Monitoring Data 

One of the few sources of data on industrial stormwater discharges comes from the County of 
Los Angeles.  A stepwise process was used to identify the highest-risk industrial/commercial facilities, 
which were then monitored to measure the quality of their stormwater discharges and to evaluate the 
effectiveness of SCMs.  The initial list of candidate facilities was identified from their relative numbers and 
the extent of their outdoor activities.  This list was then refined using an empirical equation for pollutant 
potential P: 

P = Q x R x T x E x N 
where 

Loading (Q) is the number of sources at a site and the likelihood of release; 
Imperviousness (R) of a site is the percent of paved area; 
Pollutant toxicity (T) denotes the number of toxic pollutants and the inherent toxicity of the mix; 
An exposure factor (E) signifies if activities are exposed to rainfall; and  
The Number (N) represents the total number of sites in the county. 

Each variable was assigned a qualitative number from 1 to 10, with 10 representing the worst condition.  
Based on this equation, five top “critical source” industries were determined: (1) automobile 

dismantlers; (2) automobile repair; (3) metal fabrication; (4) motor freight; and (5) automobile dealers.  Six 
facilities from each of these categories were monitored during five storms a year for two years.  The 
stormwater discharge samples were analyzed for general conventional pollutants, heavy metals, bacteria, 
and semi-volatile organic compounds.  Half of the facilities were then fitted with SCMs, which were 
monitored to evaluate their effectiveness. 

The highest median values were observed for total zinc (approx. 450 �g/L), dissolved zinc 
(approx. 360 �g/L), total copper (approx. 240 �g/L), and dissolved copper (approx. 110 �g/L) in 
stormwater discharges from fabricated metal sites.  However, levels for total and dissolved zinc did not 
appear to be significantly different among the industry types.  SCMs in the form of good housekeeping 
and spill containment measures were installed at half of the sites.  For total and dissolved zinc, the 
median concentration lowered or stayed nearly the same with the implementation of SCMs at the auto 
dismantling, auto repair, and fabricated metals industries (i.e., in none of the circumstances was the 
difference significant).  For total and dissolved copper, however, where the fabricated metal industry had 
displayed the highest median concentrations, levels were significantly reduced with the implementation of 
SCMs. The auto dismantling and auto repair businesses showed no significant differences in copper 
after the implementation of SCMs. 

SOURCE: Los Angeles County (2001). 

In the past, it has been proposed to EPA that it fund a project that would systematically 
collect the benchmark monitoring data across the nation, as has been done for MS4s, but these 
suggestions have been rejected. To get better data from specific industrial sectors, it is 
recommended that a small subset of industrial users and sectors be selected for composite 
sampling in a program directed by the MS4.  Alternatively, making a trained team responsible 
for monitoring of small-business industrial dischargers would reduce, if not eliminate, current 
problems with quality assurance. 

Monitoring of industrial stormwater discharges could be streamlined by considering the 
adoption of a Reasonable Potential Analysis (RPA), which is already part of the existing practice 
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442 Urban Stormwater Management in the United States 

in developing limits for NPDES wastewater permits (EPA, 1991).  The RPA is a procedure that 
uses statistical distribution assumptions in association with a limited number of wastewater 
discharge quality measurements to determine the likelihood that a receiving water quality 
standard would be violated, which assists the permitting authority in determining what permit 
limitations should be set to protect receiving water quality.  The effluent data from any treatment 
system may be described using standard descriptive statistics such as the mean concentration and 
the coefficient of variation. Using a statistical distribution such as the lognormal, an entire 
distribution of values can be projected from limited data; limits on pollutant concentrations in 
discharge can then be set at a specified probability of occurrence so that the receiving water is 
protected. An RPA for stormwater pollutants may be particularly relevant in developing 
performance criteria for SCMs for facilities discharging stormwater within the integrated 
framework of MS4 permitting.  Also, MS4 permittees could use the method to reduce the 
number of pollutants that high-risk industries would be required to monitor in order to 
demonstrate to the municipality that they are not the source of pollutants in MS4 discharges that 
are impairing surface waters.   

Construction Program 

The recommendations for stormwater discharges associated with construction activity are 
very similar to those offered for stormwater discharges associated with industrial activity.  The 
integration with the MS4 program is less of a challenge because municipalities have always had 
primacy on land development planning and construction activity.  Most municipalities have had 
requirements for soil erosion and sediment control plans on construction sites that precede the 
federal stormwater regulations.  EPA regulations already allow permitting authorities to approve 
Phase I and Phase II MS4 permittee oversight of CGP construction sites under the qualifying 
local program provision (40 C.F.R. 122.44(s)) (Grumbles, 2006).  The weakness in the 
implementation of this provision currently is the absence of rigorous SCM performance criteria 
guidelines for MS4s permittees to meet in order to be deemed as qualifying. 

The construction stormwater general permit program requires the development and 
implementation of an SWPPP.  The SWPPP, which must be prepared before construction begins, 
focuses on two major requirements: (1) describing the site adequately and identifying the sources 
of pollution to stormwater discharges associated with construction activity on site and (2) 
identifying and implementing appropriate measures to reduce pollutants in stormwater 
discharges to ensure compliance with the terms and conditions of this permit.  The SWPPP must 
describe the sequence of major stormwater control activities and the kinds of SCMs that will be 
in place, and it must identify interim and permanent stabilization practices, including a schedule 
of their implementation.  There is an expectation that the construction site operator will use good 
site planning, preserve mature vegetation, and properly stage major earth-disturbing activities to 
avoid sediment loss and prevent erosion.  Post-construction stormwater controls need to be 
considered, but are not required. Construction site operators are required to visually inspect the 
construction site weekly and perform a walk through before predicted storm events.  No annual 
reports are required, but records must be kept for a period of three years after permit coverage 
has been terminated.  There are no SCM performance criteria, other than a suggestion that most 
SCMs should be able to achieve 80 percent TSS removal.  As with industry, it is difficult to 
gauge compliance with the CGP except when inadequate SCMs result in a massive discharge of 
sediment from a construction site. 
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443 Innovative Stormwater Management and Regulatory Permitting 

The pollutant parameters that are of concern in stormwater discharges from construction 
activity are TSS, settleable solids, turbidity, and nutrients from erosion; pH from concrete and 
stucco; and a wide range of metallic and organic pollutants from construction materials, 
processes, wastes, and vehicles and other motorized equipment.  The permitting authority, in 
addition to guidelines for the water quality design storm, must establish SCM performance 
criteria for stormwater discharges associated with construction activity.  The construction site 
operator should be given the option of implementing SCMs that are the presumptive technology, 
or equivalent SCMs that can achieve the performance criteria.  For example, the recommended 
SCMs in Box 5-3 could serve as the presumptive construction SCMs on a typical construction 
site that is less than 50 acres in size.  If the operator elects to go with a suite of alternative SCMs, 
then adequate monitoring must be performed to demonstrate that the alternative SCMs are in fact 
achieving the performance criteria.  In addition, the CGP presently does not mandate or require 
that post-construction SCMs be integrated with the MS4 permittee requirements under its New 
Development/Redevelopment Program requirements.  The proper planning for and 
implementation of SCMs that will help mitigate stormwater pollution from planned future use of 
the site will be critical to protecting water quality.  Thus the post-construction requirements of 
the CGP should be strengthened and better integrated with the new development/redevelopment 
requirements of the MS4 permits. 

Municipal Program 

Several key enhancements to the MS4 permitting program are needed to ensure that 
resources are targeted to achieve the greatest on-the-ground implementation of SCMs to make 
incremental progress in meeting water quality standards.  Six specific issues are discussed below; 
their implementation will require greater collaboration and flexibility among regulators and 
permitted parties.  These recommendations are suggested for communities that are not ready for 
the integrated watershed approach proposed in the prior section, and represent a bridge toward 
building internal capacity to implement them. 

Numeric Expression of “Maximum Extent Practicable” 

The ambiguity of the term “maximum extent practicable” (MEP) has been a major 
impediment to achieving meaningful water quality results in the MS4 program.  The EPA should 
develop numerical expressions of MEP in the next round of permit renewals that can be 
measured and tracked.  A national numeric benchmark should be avoided; states should focus on 
regional benchmarks that are tied to their water quality problems.  Four examples of methods to 
define MEP in a numeric manner are provided below: the first three are applied at a regional or 
state level, whereas the last (impervious cover-based TMDLs) offers more flexibility to be 
applied at individual sites. 

Establish Municipal Action Levels. This approach relies on the use of a national 
database of stormwater runoff quality to establish reasonable expectations for outfall monitoring 
in highly developed watersheds.  The NSQD (Pitt et al., 2004) allows users to statistically 
establish action levels based on regional or national event mean concentrations developed for 
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444 Urban Stormwater Management in the United States 

pollutants of concern.  The action level would be set to define unacceptable levels of stormwater 
quality (e.g., two standard deviations from the median statistic, for simplicity).  Municipalities 
would then routinely monitor runoff quality from major outfalls.  Where an MS4 outfall to 
surface waters consistently exceeds the action level, municipalities would need to demonstrate 
that they have been implementing the stormwater program measures to reduce the discharge of 
pollutants to the maximum extent practicable.  The MS4 permittees can demonstrate the rigor of 
their efforts by documenting the level of implementation through measures of program 
effectiveness, failure of which will lead to an inference of noncompliance and potential 
enforcement by the permitting authority. 

Site-Based Runoff and/or Pollutant Load Limits. This approach is primarily used for 
watersheds that are experiencing rapid development; it establishes numeric targets or 
performance standards for pollutant or runoff reduction that must be met on individual 
development sites.  The numeric targets may involve specific pollutant load limits or runoff 
reduction volumes.  For example, Virginia DCR (2007) and Hirschman et al. (2008) established 
a statewide computational method to ensure that SCMs are sized, designed, and sequenced to 
comply with specific nutrient-based load and runoff reduction limits.  The nutrient load limits of 
0.28 lb/acre/yr for total phosphorus and 2.68 lb/acre/yr for total nitrogen were computed using 
the Chesapeake Bay Model for Virginia tributaries to the bay.  The design process also requires 
the computation of runoff reduction volumes achieved to promote the use of nonstructural 
SCMs. The basic concept is that new development on non-urban land must not exceed the 
average annual nutrient load and runoff volume for non-urban land using effective SCMs in the 
watershed. This blended site-based runoff and load limit approach has been advocated by the 
Office of Inspector General (2007) and Schueler (2008a) and is under active consideration by 
several other Chesapeake Bay states. 

Wenger et al. (2008) reports on a no-net-hydrologic-increase strategy to protect 
endangered fish species in the northern Georgia Piedmont that sets specific on-site runoff 
reduction requirements for a range of land uses and design storm events.  A similar approach has 
been incorporated into the recently enacted Energy Independence and Security Act of 2007 that 
contains provisions that require that the “sponsor of any development or redevelopment project 
involving a Federal facility with a footprint that exceeds 5,000 square feet shall use site planning, 
design, construction, and maintenance strategies for the property to maintain or restore, to the 
maximum extent technically feasible, the predevelopment hydrology of the property with regard 
to the temperature, rate, volume, and duration of flow.” 

The challenge of defining MEP as a runoff reduction or pollutant load limit is that 
considerable scientific and engineering analysis is needed to establish the performance standards, 
evaluate SCM capability to meet them, and devise a workable computational approach that links 
them together at both the site and watershed levels.  In addition, care must be taken to define an 
appropriate baseline to represent predevelopment conditions that does not unduly penalize 
redevelopment projects or make it impossible to comply with limits at new development sites 
after maximum effort to apply multiple SCMs is made. 

Turbidity Limits for Construction Sites.  Numeric enforcement criteria can be used to 
define what constitutes an egregious water quality violation at construction sites and provide a 
technical criterion to measure the effectiveness of erosion and sediment control practices.  
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Currently, most states and localities do not specify either numeric enforcement criteria or a 
monitoring requirement within their CGP (see the survey data contained in Appendix C).  

A maximum turbidity limit would establish definitive criteria as to what constitutes a 
direct sediment control violation and trigger an assessment for remediation and prevention 
actions. For example, local erosion and sediment control ordinances could establish a numeric 
turbidity limit of 75 Nephelometric Turbidity Units (NTU) as an instantaneous maximum for 
rainfall events less than an inch (or a 25 NTU monthly average) and would prohibit visible 
sediment in water discharged from upland construction sites.  While the exact turbidity limit 
would need to be derived on a regional basis to reflect geology, soils, and receiving water 
sensitivity, research conducted in the Puget Sound of Washington indicates that turbidity limits 
in the 25 to 75 NTU can be consistently achieved at most highway construction sites using 
current erosion and sediment control technology that is properly maintained (Horner et al., 
1990). If turbidity limits are exceeded, a detailed assessment of site conditions and follow-up 
remediation actions would be required.  If turbidity limits continue to be exceeded, penalties and 
enforcement actions would be imposed.  Enforcement of turbidity limits could be performed 
either by state, local, or third party erosion and sediment control inspectors, or—under 
appropriate protocols, training, and documentation—by citizens or watershed groups. 

Impervious Cover Limits and IC-based TMDLs.  MS4s that discharge into TMDL 
watersheds also require more quantitative expression of how MEP will be defined to reduce 
pollutant loads to meet water quality standards.  Maine, Vermont, and Connecticut have recently 
issued TMDLs that are based on impervious cover rather than individual pollutants of concern 
(Bellucci, 2007). In such a TMDL, impervious cover is used as a surrogate for increased runoff 
and pollutant loads as a way to simplify the urban TMDL implementation process.  Impervious 
cover-based TMDLs have been issued for small subwatersheds that have biological stream 
impairments associated with stormwater runoff but no specific pollutant listed as causing the 
impairment (in most cases, these subwatersheds are classified as impacted according to the 
Impervious Cover Model [ICM]—see Box 3-10).  A specific subwatershed threshold is set for 
effective impervious cover, which means impervious cover reductions are required through 
removal of impervious cover, greater stormwater treatment for new development, offsets through 
stormwater retrofits, or other means. 

Traditional pollutant-based TMDLs would continue to be appropriate for “non-
supporting” and “urban drainage” subwatersheds, although they could be modified to focus 
compliance monitoring on priority urban source areas or subwatersheds that produce the greatest 
pollutant loads. Although EPA (2002) indicates that this analysis does not extend to 
demonstrating that changes will occur in receiving waters, it does outline a rigorous process for 
evaluating pollutant discharges and SCM performance.  More recent EPA guidance (2007c) 
recommends that MS4s conduct a four-step analysis, which is distilled to its essence below: 

Step 1: Estimate loads for pollutant of concern for the watershed. 
Step 2: Provide a specific list of SCMs that will be applied in the listed watershed. 
Step 3: Estimate the pollutant removal capability of the individual SCMs applied. 
Step 4: Compute aggregate watershed pollutant reduction achieved by the MS4. 

Although this is not a particularly new interpretation of addressing stormwater loads in 
watersheds listed as impaired and/or having written TMDLs, it is exceptionally uncommon for 
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446 Urban Stormwater Management in the United States 

individual MS4s to document the link between their stormwater discharges and water quality 
standard exceedances, as modified by the system of SCMs that they used to reduce these 
pollutants. As of 2007, EPA could only document 17 TMDLs that addressed stormwater 
discharges using this sequential analysis. EPA and states need to provide more specific guidance 
for MS4s to comply with TMDLs in their permit applications and annual reports. 

Focus MS4 Permit Implementation at the Subwatershed Level 

Chapter 5 noted the importance of the watershed context for making better local 
stormwater decisions.  This context can be formally incorporated into local MS4 permits by 
focusing implementation on a subwatershed basis, using the ICM, as described in Box 3-10 and 
outlined in Table 6-1.  When urban streams are classified by the ICM, this basic subwatershed 
planning process can be used to establish realistic water quality and biodiversity goals for 
individual classes of subwatersheds, as shown in Table 6-2.  As can be seen, goals for water and 
habitat quality become less stringent as impervious cover increases within the subwatershed.  
This subwatershed approach provides stormwater managers with more specific, measurable, and 
attainable implementation strategies than the one-size-fits-all approach that is still enshrined in 
current wet-weather management regulations.  

TABLE 6-1 Components of Subwatershed-Based Stormwater Management 

1.	 Define interim water quality and stormwater goals (i.e., pollutants of concern, biodiversity targets) and 
the primary stormwater source areas and hotspots that cause them. 

2.	 Delineate subwatersheds within community boundaries. 

3.	 Measure current and future impervious cover within individual subwatersheds. 

4.	 Establish the initial subwatershed management classification using the ICM. 

5.	 Undertake field monitoring to confirm or modify individual subwatershed classifications. 

6.	 Develop specific stormwater strategies within each subwatershed classification that will guide or shape 
how individual practices and SCMs are generally assembled at each individual site. 

7.	 Undertakes restoration investigations to verify restoration potential in priority subwatersheds. 

8.	 Agree on the specific implementation measures that will be completed within the permit cycle.  Evaluate 
the extent to which each of the six minimum management practices can be applied in each subwatershed 
to meet municipal objectives. 

9.	 Agree on the maintenance model that will be used to operate or maintain the stormwater infrastructure, 
assign legal and financial responsibilities to the owners of each element of the system, and develop a 
tracking and enforcement system to ensure compliance. 

10. Define the trading or offset system that will be used to achieve objectives elsewhere in the local 
watershed objectives in the event that full compliance cannot be achieved due to physical constraints 
(e.g., indexed fee-in-lieu to finance municipal retrofits). 

11. Establish sentinel monitoring stations in subwatersheds to measure progress towards goals. 

12. Revise subwatershed management plans in the subsequent NPDES permitting cycle based on monitoring 
data. 
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TABLE 6-2 Expectations for Different Urban Subwatershed Classes 

Lightly Impacted 
Subwatersheds 
(1 to 5% IC) 

• Consistently attain scores for specific indicators for hydrology, biodiversity, 
and geomorphology that are comparable to streams whose entire 
subwatersheds are fully protected in a natural state (e.g., national parks).  
Should provide for healthy reproduction of trout, salmon, or other keystone 
fish species. 

Moderately 
Impacted 
Subwatersheds 
(6 to 10% IC) 

• Consistently attain scores for specific stream indicators that are comparable to 
the highest 10 percent of streams in a population of rural watersheds in order 
to maintain or restore ecological structure, function, and diversity of the 
streams. The “good to excellent” indicator scores for this category of 
subwatersheds will be the benchmark against which the relative quality of 
more developed subwatersheds will be measured. 

Heavily Impacted 
Subwatersheds 
(11 to 25% IC) 

• Consistently attain good stream quality indicator scores to ensure enough 
stream function to adequately protect downstream receiving waters from 
degradation. 

• Function is defined in terms of flood storage, in-stream nutrient processing, 
biological corridors, stable stream channels, and other factors. 

Non-Supporting 
Subwatersheds 
(26 to 60% IC) 

• Consistently attain “fair to good” stream quality indicator scores. 
• Meet bacteria standards during dry weather and trash limits during wet 

weather. 
• Maintain existing stream corridor to allow for safe passage of fish and 

floodwaters. 

Urban Drainage 
Subwatersheds 
(61 to 100% IC) 

• Maintain “good” water quality conditions in downstream receiving waters. 
• Consistently attain “fair” water quality scores during wet weather and “good” 

water scores during dry weather. 
• Provide clean “plumbing” in upland land uses such that discharges of sewage 

and toxics do not occur. 
Note: the objectives presume some portion of the subwatershed has already been developed, thereby 
limiting attainment of objectives. If a subwatershed is not yet developed, managers should shift 
expectations up one category (e.g., urban drainage should behave like non-supporting).  Also, the 
specific ranges of IC that define each management category should always be derived from local or 
regional monitoring data.  Note that the ranges in IC shown to define a subwatershed management 
category are illustrative and will vary regionally. 

Some examples of how to customize stormwater strategies for different subwatersheds 
are described in Table 6-3.  This approach enables MS4s to utilize the full range of watershed 
planning, engineering, economic, and regulatory tools that can manage the intensity, location, 
and impact of impervious cover on receiving waters.  In addition, the application of multiple 
tools in a given subwatershed class helps provide the maximum level of protection or restoration 
for an individual subwatershed when impervious cover is forecast to increase due to future 
growth and development.  The conceptual management approach shown in Table 6-3 is meant to 
show how urban stream classification can be used to guide stormwater decisions on a 
subwatershed basis. The first column of the table lists some key stormwater management issues 
that lend themselves to a subwatershed approach and are explained in greater detail below. 
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448 Urban Stormwater Management in the United States 

TABLE 6-3 Examples of Customizing Stormwater Strategies on a Subwatershed Basis 

Stormwater 
Management 

Issue 

Lightly 
Impacted 

Subwatershed 
(1 to 5% IC) 

Moderately 
Impacted 

Subwatershed 
(6 to 10% IC) 

Impacted 
(IC 11 to 

25%) 

Non-
Supporting 

(IC 26 to 
60%) 

Urban Drainage 
(61% + IC) 

Linkage with Utilize extensive Implement site- Reduce the IC Encourage redevelopment, 
Local Land- land based or created for development intensification and 
Use Planning conservation watershed-based each zoning mass transit to decrease per-capita 
and Zoning and acquisition 

to preserve 
natural land 
cover 

IC caps and 
maximize 
conservation of 
natural areas 

category by 
changing local 
codes and 
ordinances 

IC utilization in the urban 
landscape. Develop watershed 
restoration plans to maintain or 
enhance existing aquatic resources. 

Site-based Allow no net Treat runoff from two-year design Treat runoff from the one-year 
Stormwater increase in storm, using SCMs to achieve design storm, using SCMs to 
Reduction and runoff volume, 100% runoff reduction achieve at least 75% runoff 
Treatment velocity and reduction 
Limits duration up to 

the five-year 
design storm 

Site-Based IC 
Fees 

None Establish Excess IC fee for 
projects that exceed IC for zoning 
category 

Allow IC mitigation fee 

Subwatershed 
Trading 

Receiving Area 
for Conservation 
Easements 

Receiving Area for Restoration 
Projects and/or Retrofit 

Receiving or 
Sending Area 
for Retrofit 

Sending Area for 
Restoration 
Projects 

Stormwater Measure in-stream metrics of biotic Track Check outfalls Check stormwater 
Monitoring integrity subwatershed and measure quality against 
Approach IC and 

measure SCM 
performance 

SCM 
performance 

municipal actions 
levels at outfalls 

TMDL Protect using Use IC-based TMDLs that use Use pollutant Use pollutant 
Approach antidegradation 

provisions of the 
CWA 

flow or IC as a surrogate for 
traditional pollutants 

TMDLs to 
identify 
problem 
subwatersheds 

TMDLs to 
identify priority 
source areas 

Dry Weather Perform in- Check for Screen outfalls Perform dry Perform dry 
Water Quality stream grab 

sampling of 
water quality at 
sentinel stations 

failing septic 
systems 

for illicit 
discharges 

weather 
sampling in 
streams and 
outfall 
screening 

weather sampling 
in receiving waters 

Addressing Protect or conserve natural areas, Perform Perform Use pollution 
Existing enhance riparian cover, assess road stream repairs, storage source controls 
Development crossings, and ensure farm, forest, 

and pasture best practices are used  
riparian 
reforestation, 
and residential 
stewardship 

retrofits and 
stream repairs 

and municipal 
housekeeping 
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449 Innovative Stormwater Management and Regulatory Permitting 

Linkage with Local Land-Use Planning and Zoning.  Given the critical relation 
between land use and the generation of stormwater, communities should ensure that their 
planning tools (e.g., comprehensive plans, zoning, and watershed planning) are appropriately 
aligned with the intended management classification for each subwatershed.  For example, it is 
reasonable to encourage redevelopment, infill, and other forms of development intensification 
within non-supporting or urban drainage subwatersheds, whereas down-zoning, site-based IC 
caps, and other density-limiting planning measures are best applied to sensitive subwatersheds. 

Stormwater Treatment and Runoff Reduction MEP.  Subwatershed classification 
allows managers to define achievable numerical benchmarks to define treatment in terms of the 
maximum extent practicable.  Thus, a greater level of treatment is required for less-developed 
subwatersheds and a reduced level of treatment is applied for more intensely developed 
subwatersheds. This is most frequently expressed in terms of a rainfall depth associated with a 
given design storm.  Designers are required to treat and/or reduce runoff for all storm events up 
to the designated storm event.  This flexibility recognizes the greater difficulty and cost involved 
in providing the same level of treatment in an intensely developed subwatershed, as well as the 
fact that less treatment is needed to maintain stream condition in a highly urban subwatershed.   

The other key element of defining MEP is to specify how much of the treatment volume 
must be achieved through runoff reduction.  The runoff reduction volume has emerged as the 
primary performance benchmark to maintain predevelopment runoff conditions at a site after it is 
developed. In its simplest terms, this means achieving the same predevelopment runoff 
coefficient for each storm up to a defined storm event through a combination of canopy 
interception, soil infiltration, evaporation, rainfall harvesting, engineered infiltration, extended 
filtration, or evapotranspiration (Schueler, 2008b).  Once again, the physical feasibility and need 
to provide treatment through runoff reduction becomes progressively harder as subwatershed 
impervious cover increases. 

Site-Based IC Fees. Several economic strategies can be used to promote equity and 
efficiency when it comes to managing stormwater in different kinds of subwatersheds.  In lower-
density subwatersheds, an excess impervious cover fee can be charged to individual sites that 
exceed a maximum threshold for impervious cover for their zoning category.  Similarly, an 
impervious cover mitigation fee can be levied at individual development sites in more intensely 
developed subwatersheds when on-site compliance is not possible or it is more cost-effective to 
provide an equivalent amount of treatment elsewhere in the watershed.  The type of fee and the 
frequency that is used is expected to be closely related to the subwatershed classification. 

Subwatershed Trading. The degree of impervious cover in a subwatershed also has a 
strong influence on the feasibility, cost, and appropriateness of restoration projects.  
Consequently, any revenues collected from various site IC fees can be traded among 
subwatersheds to arrive at the least-cost, effective solutions.  In general, the most intensely 
developed subwatersheds are sending areas and the more lightly developed subwatersheds are 
used as receiving areas for such projects. 

Stormwater Monitoring Approach. Subwatershed classification can also be used to 
define the type and objectives for stormwater monitoring to track compliance over time.  For 
example, in sensitive subwatersheds, it may be advisable to routinely measure in-stream metrics 
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450 Urban Stormwater Management in the United States 

of biological integrity to ensure stream quality is being maintained or enhanced.  As impervious 
cover increases, stormwater managers may want to shift toward tracking of subwatershed 
impervious cover and actual performance monitoring of select SCMs to establish their 
effectiveness (e.g., impacted subwatersheds).  At even higher levels of impervious cover, streams 
are transformed into urban drainage, and monitoring becomes more focused on identifying 
individual stormwater outfalls with the worst quality during storm conditions. 

TMDL Approach.  Subwatershed classification may also serve as a useful tool to decide 
how to apply TMDLs to impaired waters, or how to ensure that healthy waters are not degraded 
by future land development. For example, most lightly developed subwatersheds will seldom be 
subject to a TMDL, or if so, urban stormwater is often only a minor component in the final waste 
load allocation. Antidegradation provisions of the CWA are often the best means to protect the 
quality of these healthy waters before they are degraded by future land development.  By 
contrast, impaired watersheds appear to be the best candidates to apply impervious cover-based 
TMDLs, as described earlier in this section.  As subwatershed impervious cover increases, more 
traditional pollutant-based TMDLs are warranted, with a focus on problem subwatersheds for 
non-supporting streams and priority source areas for urban drainage. 

Dry Weather Water Quality.  The type, severity, and sources of illicit discharges often 
differ among different subwatershed classifications, which can have a strong influence on the 
kind of dry weather detective work needed to isolate them.  For example, in lightly developed 
subwatersheds, failing septic systems are often the most illicit discharges, which prompts 
assessments at the lot or ditch level.  The storm-drain network and potential discharge source 
areas becomes progressively more complex as subwatershed impervious cover increases.  
Consequently, illicit-discharge assessments shift toward outfall screening, catchment analysis, 
and individual source analysis. 

Addressing Existing Development. The need for, type of, and feasibility for restoration 
efforts shift as subwatershed impervious cover increases.  In general, lightly developed 
watersheds have the greatest land area available for retrofits and restoration projects in the 
stream corridor.  Consequently, unique restoration strategies are developed for different 
subwatershed classifications (Schueler, 2004). 

Require More Quantitative Evaluation of MS4 Programs 

The next round of permit renewals should contain explicit conditions to define and 
measure outcomes from the six minimum management measures that constitute a Phase II MS4 
program.  Measurable program evaluation is critical to develop, implement, and adapt effective 
local stormwater programs, and has been consistently requested in permits and application 
guidance. To date, however, only a small fraction of MS4 communities have provided 
measurable outcomes with regard to aggregate pollutant reduction achieved by their municipal 
stormwater programs.   

CASQA (2007) defines a six-level pyramid to assess program effectiveness, beginning 
with documenting activities, raising awareness, changing behaviors, reducing loads from 
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451 Innovative Stormwater Management and Regulatory Permitting 

sources, improving runoff quality, and ultimately leading to protection of receiving water quality 
(see Figure 6-1). 

AAsssseessssmmeenntt OOuuttccoommee LLeevveellss 

LLeevveell 11 –– DDooccuummeennttiinngg SSttoorrmmwwaatteerr PPrrooggrraamm AAccttiivviittiieess 

LLeevveell 22 –– RRaaiissiinngg AAwwaarreenneessss 

LLeevveell 33 –– CChhaannggiinngg BBeehhaavviioorr 

LLeevveell 44 –– RReedduucciinngg LLooaaddss ffrroomm SSoouurrcceess 

LLeevveell 55 –– IImmpprroovviinngg RRuunnooffff QQuuaalliittyy 

LLeevveell 66 –– 
PPrrootteeccttiinngg

RReecceeiivviinngg WWaatteerr 
QQuuaalliittyy 

Increasing 
Difficulty 

FIGURE 6-1 Pyramid of Assessment Outcome Levels for an MS4. SOURCE: CASQA (2007). 

At the current time, most MS4s are struggling simply to organize or document their 
program activities (i.e., the first level), and few have moved up the pyramid to provide a 
quantitative link between program activities and water quality improvements. The framework 
and methods to evaluate program effectiveness for each of the six minimum management 
measures has been outlined by CASQA (2007). Regulators are encouraged to work with 
permitted municipalities to define increasingly more specific quantitative measures of program 
performance in each succeeding permit cycle. 

Shift Monitoring Requirements to Measure the Performance of Stormwater Control Measures 

The lack of monitoring requirements in the Phase II stormwater program makes it 
virtually impossible to measure or track actual pollutant load or runoff volume reductions 
achieved. While the existing Phase I outfall monitoring requirements have improved our 
understanding of urban stormwater runoff quality, they are also insufficient to link program 
effort to receiving water quality. It is recommended that both Phase I and II MS4s shift to a 
more collaborative monitoring effort to link management efforts to receiving water quality, as 
described below: 

•	 If a review of past Phase 1 MS4s stormwater outfall monitoring indicates no violations of 
the Municipal Action Limits, then their current outfall monitoring efforts can be replaced 
by pooled annual financial contributions to a regional stormwater monitoring 
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452 Urban Stormwater Management in the United States 

collaborative or authority to conduct basic research on the performance and longevity of  
range of SCMs employed in the community. 

•	 If some subwatersheds exceed Municipal Action Levels, outfall monitoring should be 
continued at these locations, as well as additional source area sampling in the problem 
subwatershed to define the sources of the stormwater pollutant of concern.  

•	 Phase II MS4s should be encouraged to make incremental financial contributions to a 
state or regional stormwater monitoring research collaborative to conduct basic research 
on SCM performance and longevity.  Although the committee knows of no examples 
where this has been accomplished, this pooling of financial resources by multiple MS4s 
should produce more useful scientific data to support municipal programs than could be 
produced by individual MS4s alone.  Phase II communities that do not participate in the 
research collaborative would be required to perform their own outfall and/or SCM 
performance monitoring, at the discretion of the state or federal permitting authority.   

•	 All MS4s should be required to indicate in their annual reports and permit renewal 
applications how they incorporated research findings into their existing stormwater 
programs, ordinances, and design manuals. 

CONCLUSIONS AND RECOMMENDATIONS 

The watershed-based permitting program outlined in the first part of this chapter is 
ultimately essential if the nation is to be successful in arresting aquatic resource depletion 
stemming from sources dispersed across the landscape.  Smaller-scale changes to the EPA 
stormwater program are also possible.  These include integration of industrial and construction 
permittees into municipal permits (“integration”), as well as a number of individual changes to 
the current industrial, construction, and municipal programs. 

Improvements to the stormwater permitting program can be made in a tiered manner.  
Thus, individual recommendations specific to advancing one part of the municipal, industrial, or 
construction stormwater programs could be implemented immediately and with limited 
additional funds. “Integration” will need additional funding to provide incentives and to 
establish partnerships between municipal permittees and their associated industries.  Finally, the 
watershed-based permitting approach will likely take up to ten years to implement.  The 
following conclusions and recommendations about these options are made: 

The greatest improvement to the EPA’s Stormwater Program would be to convert 
the current piecemeal system into a watershed-based permitting system.  The proposed 
system would encompass coordinated regulation and management of all discharges (wastewater, 
stormwater, and other diffuse sources), existing and anticipated from future growth, having the 
potential to modify the hydrology and water quality of the watershed’s receiving waters.   

The committee proposes centralizing responsibility and authority for implementation of 
watershed-based permits with a municipal lead permittee working in partnership with other 
municipalities in the watershed as co-permittees, with enhanced authority and funding 
commensurate with increased responsibility.  Permitting authorities would adopt a minimum 
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goal in every watershed to avoid any further loss or degradation of designated beneficial uses in 
the watershed’s component waterbodies and additional goals in some cases aimed at recovering 
lost beneficial uses.  The framework envisions the permitting authorities and municipal co-
permittees working cooperatively to define careful, complete, and clear specific objectives aimed 
at meeting goals. 

Permittees, with support from the permitting authority, would then move to 
comprehensive scientific and technically based watershed analysis as a foundation for targeting 
solutions. The most effective solutions are expected to lie in isolating, to the extent possible, 
receiving waterbodies from exposure to those impact sources.  In particular, low-impact design 
methods, termed Aquatic Resources Conservation Design in this report, should be employed to 
the full extent feasible and backed by conventional SCMs when necessary.  This report also 
outlines a monitoring program structured to assess progress toward meeting objectives and the 
overlying goals, diagnosing reasons for any lack of progress, and determining compliance by 
dischargers. The new concept further includes market-based trading of credits among 
dischargers to achieve overall compliance in the most efficient manner and adaptive management 
to program additional actions if monitoring demonstrates failure to achieve objectives. 

Integration of the three permitting types, such that construction and industrial sites 
come under the jurisdiction of their associated municipalities, would greatly improve many 
deficient aspects of the stormwater program.  Federal and state NPDES permitting authorities 
do not presently have, and can never reasonably expect to have, sufficient personnel to inspect 
and enforce stormwater regulations on more than 100,000 discrete point source facilities 
discharging stormwater.  A better structure would be one where the NPDES permitting authority 
empowers the MS4 permittees to act as the first tier of entities exercising control on stormwater 
discharges to the MS4 to protect water quality.  The National Pretreatment Program, EPA’s 
successful treatment program for municipal and industrial wastewater sources, could serve as a 
model for integration. 

Short of adopting watershed-based permitting or integration, a variety of other smaller-
scale changes to the EPA stormwater program could be made now, as outlined below. 

EPA should issue guidance for MS4, MSGP, and CGP permittees on what 
constitutes a design storm for water quality purposes.  Precipitation events occur across a 
spectrum from small, more frequent storms to larger and more extreme storms, with the latter 
being a more typical focus of guidance manuals to date.  Permittees need guidance from regional 
EPA offices on what water quality considerations to design SCMs for beyond issues such as 
safety of human life and property.  In creating the guidance there should be a good faith effort to 
integrate water quality requirements with existing stormwater quantity requirements. 

EPA should issue guidance for MS4 permittees on methods to identify high-risk 
industrial facilities for program prioritization such as inspections.  Two visual methods for 
establishing rankings that have been field tested are provided in the chapter.  Some of these high-
risk industrial facilities and construction sites may be better covered by individual NPDES 
stormwater permits rather than the MSGP or the CGP, and if so would fall directly under the 
permitting authority and not be part of MS4 integration. 
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454 Urban Stormwater Management in the United States 

EPA should support the compilation and collection of quality industrial stormwater 
effluent data and SCM effluent quality data in a national database.  This database can then 
serve as a source for the agency to develop technology-based effluent guidelines for stormwater 
discharges from industrial sectors and high-risk facilities. 

EPA should develop numerical expressions to represent the MS4 standard of 
Maximum Extent Practicable.  This could involve establishing municipal action levels based 
on expected outfall pollutant concentrations from the National Stormwater Quality Database, 
developing site-based runoff and pollutant load limits, and setting turbidity limits for 
construction sites. Such numerical expressions would create improved accountability, bring 
about consistency, and result in implementation actions that will lead to measurable reductions in 
stormwater pollutants in MS4 discharges.   

Communities should use an urban stream classification system, such as a regionally 
adapted version of the Impervious Cover Model, to establish realistic water quality and 
biodiversity goals for individual classes of subwatersheds.  The goals for water and habitat 
quality should become less stringent as impervious cover increases within the subwatershed.  
This should not become an excuse to work less diligently to improve the most degraded 
waterways—only to recognize that equivalent, or even greater, efforts to improve water quality 
conditions will achieve progressively less ambitious results in more highly urbanized watersheds.  
This approach would provide stormwater managers with more specific, measurable, and 
attainable implementation strategies than the one-size-fits-all approach that is promoted in 
current wet weather management regulations. 

Better monitoring of MS4s to determine outcomes is needed.  Only a small fraction of 
MS4 communities have provided measurable outcomes with regard to aggregate flow and 
pollutant reduction achieved by their municipal stormwater programs.  A framework and 
methods to evaluate program effectiveness for each of the six minimum management measures 
have been outlined by CASQA (2007) and should be adopted.  In addition, the lack of 
monitoring requirements in the Phase II stormwater program makes it virtually impossible to 
measure or track actual pollutant load or runoff volume reductions achieved.  It is recommended 
that both Phase I and II MS4s shift to a more collaborative monitoring paradigm to link 
management efforts to receiving water quality. 

*** 

Watershed-based permitting will require additional resources and regulatory 
program support.  Such an approach shifts more attention to ambient outcomes as well as 
expanded permitting coverage.  Additional resources for program implementation could come 
from shifting existing programmatic resources.  For example, some state permitting resources 
may be shifted away from existing point source programs toward stormwater permitting.  
Strategic planning and prioritization could shift the distribution of federal and state grant and 
loan programs to encourage and support more watershed-based stormwater permitting programs.  
However, securing new levels of public funds will likely be required.  All levels of government 
must recognize that additional resources may be required from citizens and businesses (in the 
form of taxes, fees, etc.) in order to operate a more comprehensive and effective stormwater 
permitting program. 
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Appendix A 
Acronyms 

BAC 	 best attainable conditions 
BAT 	 best available technology 
BCG 	 Biological Condition Gradient 
BCT 	 best control technology 
BOD 	 biological oxygen demand 
CAFO 	 concentrated animal feeding operation 
CBWM	 Chesapeake Bay Watershed Model 
CCI 	 Census of Construction Industries 
CERCLA 	 Comprehensive Environmental Response, Compensation, and Liability 

Act 
CGP 	 Construction General Permit 
CN 	 Curve Number 
COD 	 chemical oxygen demand 
COV 	 coefficient of variability 
CWA  	 Clean Water Act 
DHSVM 	Distributed Hydrology, Soil, and Vegetation Model 
EIA 	 effective impervious area 
EMC 	 event mean concentration 
ERP 	 Enforcement Response Plan 
ETV 	 Environmental Technology Verification Program 
EWH 	 exceptional warmwater habitat 
FEMA 	 Federal Emergency Management Agency 
FHWA 	 Federal Highway Administration 
FIFRA 	 Federal Insecticide, Fungicide, and Rodenticide Act 
GIS 	 Geographic Information System 
GWLF 	 General Watershed Loading Function 
HRU 	 Hydrologic Response Unit 
HSPF 	 Hydrologic Simulation Program–Fortran 
HUC 	 hydrologic unit code 
ICM 	 Impervious Cover Model 
KCRTS 	 King County Runoff Time Series 
LDC 	 least disturbed conditions 
LEED 	 Leadership in Energy and Environmental Design 
LID 	 low-impact development 
MDC 	 minimally disturbed conditions 
MEP 	 maximum extent practicable 
MGD 	 million gallons per day 
MSGP 	 multi-sector industrial stormwater general permit 
MTBE 	 methyl tert-butyl ether 
NCSI	 Normalized Channel Stabilization Index 
NOI 	 Notice of Intent 
NPDES 	 National Pollutant Discharge Elimination System 
NRDC 	 Natural Resources Defense Council 
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NRI National Resource Inventory 
NSQD National Stormwater Quality Database 
NTU Nephelometric Turbidity Unit 
NURP National Urban Runoff Program 
PAH polycyclic aromatic hydrocarbons 
PCB polychlorinated biphenyl 
POTW publicly owned treatment works 
PUD planned unit development 
RCRA Resource Conservation and Recovery Act 
RPA Reasonable Potential Analysis 
SBUH Santa Barbara Unit Hydrograph 
SCCWRP Southern California Coastal Water Research Project Authority 
SCM stormwater control measure 
SIC Standard Industrial Classification 
SLAMM Source Loading and Management Model 
SMDR Soil Moisture Distributed and Routing 
SWAT Soil and Water Assessment Tool 
SWMM Stormwater Management Model 
SWPPP  stormwater pollution prevention plan 
TALU tiered aquatic life use 
TARP Technology Acceptance and Reciprocity Partnership 
TIA total impervious area 
TKN total Kjedahl nitrogen 
TMDL total maximum daily load 
TND traditional neighborhood development 
TOD transit-oriented development 
TSCA Toxic Substances Control Act 
TSS total suspended solids 
UAA Use Attainability Analysis 
UDC unified development code 
ULARA Upper Los Angeles River Area 
USLE Universal Soil Loss Equation 
WERF Water Environment Research Foundation 
WQA Water Quality Act 
WQS water quality standard 
WWH  warmwater habitat 
WWHM Western Washington Hydrologic Model 
WWTP wastewater treatment plant 
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Appendix B 

Glossary 


Antidegradation: Policies which ensure protection of water quality from a particular waterbody 
where the water quality exceeds levels necessary to protect fish and wildlife propagation and 
recreation on and in the water.  This also includes special protection of waters designated as 
outstanding natural resource waters.  Antidegradation plans are adopted by each state to 
minimize adverse effects on water. 

Best Management Practice (BMP): Physical, structural, and/or managerial practices that, 
when used singly or in combination, reduce the downstream quality and quantity impacts of 
stormwater.  The term is synonymous with Stormwater Control Measure (SCM). 

Biofiltration: The simultaneous process of filtration, infiltration, adsorption, and biological 
uptake of pollutants in stormwater that takes place when runoff flows over and through vegetated 
areas. 

Bioinfiltration: A particular SCM that is like bioretention but has more infiltration, and thus 
would be categorized as an infiltration process. 

Bioretention: A stormwater management practice that utilizes shallow storage, landscaping, and 
soils to control and treat urban stormwater runoff by collecting it in shallow depressions before 
filtering through a fabricated planting soil media.  This SCM is often categorized under 
“filtration” although it has additional functions. 

Buffer: The zone contiguous with a sensitive area that is required for the continued 
maintenance, function, and structural stability of the sensitive area.  The critical functions of a 
riparian buffer (those associated with an aquatic system) include shading, input of organic debris 
and coarse sediments, uptake of nutrients, stabilization of banks, interception of fine sediments, 
overflow during high-water events, protection from disturbance by humans and domestic 
animals, maintenance of wildlife habitat, and room for variation of aquatic system boundaries 
over time due to hydrologic or climatic effects.  The critical functions of terrestrial buffers 
include protection of slope stability, attenuation of surface water flows from stormwater runoff 
and precipitation, and erosion control. 

Stream buffers are zones of variable width that are located along both sides of a stream 
and are designed to provide a protective natural area along a stream corridor. 

Combined Sewer Overflow (CSO):  A discharge of untreated wastewater from a combined 
sewer system at a point prior to the headworks of a publicly owned treatment works.  CSOs 
generally occur during wet weather (rainfall or snowmelt).  During periods of wet weather, these 
systems become overloaded, bypass treatment works, and discharge directly to receiving waters. 
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Combined Sewer System:  A wastewater collection system that conveys sanitary wastewaters 
(domestic, commercial, and industrial wastewaters) and stormwater through a single pipe to a 
publicly owned treatment works for treatment prior to discharge to surface waters. 

Constructed Wetland: A wetland that is created on a site that previously was not a wetland.  
This wetland is designed specifically to remove pollutants from stormwater runoff. 

Created Wetland: A wetland that is created on a site that previously was not a wetland.  This 
wetland is created to replace wetlands that were unavoidably destroyed during design and 
construction of a project. This wetland cannot be used for treatment of stormwater runoff. 

Detention: The temporary storage of stormwater runoff in an SCM with the goals of controlling 
peak discharge rates and providing gravity settling of pollutants. 

Detention Facility/Structure:  An above- or below-ground facility, such as a pond or tank, that 
temporarily stores stormwater runoff and subsequently releases it at a slower rate than it is 
collected by the drainage facility system.  There is little or no infiltration of stored stormwater, 
and the facility is designed to not create a permanent pool of water. 

Drainage: Refers to the collection, conveyance, containment, and/or discharge of surface and 
stormwater runoff. 

Drainage Area: That area contributing runoff to a single point measured in a horizontal plane, 
which is enclosed by a ridge line. 

Drainage Basin: A geographic and hydrologic subunit of a watershed. 

Dry Pond: A facility that provides stormwater quantity control by containing excess runoff in a 
detention basin, then releasing the runoff at allowable levels.  Synonymous with detention basin, 
it is intended to be dry between storms. 

Effluent Limitation:  Any restriction imposed by the EPA director on quantities, discharge 
rates, and concentrations of pollutants that are discharged from point sources into waters of the 
United States, the waters of the contiguous zone, or the ocean. 

Effluent Limitation Guidelines:  A regulation published by the EPA Administrator under 
Section 304(b) of the Clean Water Act that establishes national technology-based effluent 
requirements for a specific industrial category. 

Exfiltration:  The downward movement of water through the soil; the downward flow of runoff 
from the bottom of an infiltration SCM into the soil. 

Extended Detention: A stormwater design feature that provides for the gradual release of a 
volume of water in order to increase settling of pollutants and protect downstream channels from 
frequent storm events.  When combined with a pond, the settling time is increased by 24 hours. 
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Filter Strip: A strip of permanent vegetation above ponds, diversions, and other structures to 
retard the flow of runoff, causing deposition of transported material and thereby reducing 
sedimentation. As an SCM, it refers to riparian buffers, which run adjacent to waterbodies and 
intercept overland flow and shallow subsurface flow (both of which are usually sheet flow rather 
than a distinct influent pipe). The term is borrowed from the agricultural world.  

Flood Frequency: The frequency with which the flood of interest may be expected to occur at a 
site in any average interval of years.  Frequency analysis defines the n-year flood as being the 
flood that will, over a long period, be equaled or exceeded on the average once every n years. 

Frequency of Storm (Design Storm Frequency): The anticipated period in years that will 
elapse, based on average probability of storms in the design region, before a storm of a given 
intensity and/or total volume will recur; thus, a 10-year storm can be expected to occur on the 
average once every 10 years. Sewers designed to handle flows which occur under such storm 
conditions would be expected to be surcharged by any storms of greater amount or intensity. 

General Permit:  A single permit issued to a large number of dischargers of pollutants in 
stormwater.  General permits are issued by the permitting authority, and interested parties then 
submit a Notice of Intent (NOI) to be covered.  The permit must identify the area of coverage, 
the sources covered, and the process for obtaining coverage.  Once the permit is issued, a 
permittee may submit an NOI and receive coverage within a very short time frame. 

Grab Sample: A sample which is taken from a stream on a one-time basis without 
consideration of the flow rate of the stream and without consideration of time. 

Hotspot: An area where land use or activities generate highly contaminated runoff, with 
concentrations of pollutants in excess of those typically found in stormwater. 

Hydrograph: A graph of runoff rate, inflow rate, or discharge rate, past a specific point as a 
function of time. 

Hydroperiod:  A seasonal occurrence of flooding and/or soil saturation; it encompasses depth, 
frequency, duration, and seasonal pattern of inundation. 

Hyetograph:  A graph of measured precipitation depth (or intensity) at a precipitation gauge as a 
function of time. 

Impervious Surface or Impervious Cover: A hard surface area which either prevents or 
retards the entry of water into the soil.  Common impervious surfaces include roof tops, 
walkways, patios, driveways, parking lots or storage areas, concrete or asphalt paving, gravel 
roads, packed earthen materials, and oiled surfaces. 

Infiltration:  The downward movement of water from the surface to the subsoil. 

Infiltration Facility: A drainage facility designed to use the hydrologic process of runoff 
soaking into the ground, commonly referred to as percolation, to dispose of stormwater. 
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Infiltration Pond: A facility that provides stormwater quantity control by containing excess 
runoff in a detention facility, then percolating that runoff into the surrounding soil. 

Level Spreader:  A temporary SCM used to spread stormwater runoff uniformly over the 
ground surface as sheet flow. The purpose of level spreaders is to prevent concentrated, erosive 
flows from occurring.  Levels spreaders will commonly be used at the upstream end of wider 
biofilters to ensure sheet flow into the biofilter. 

Municipal Separate Storm Sewer System:  A conveyance or system of conveyances (including 
roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-made 
channels, or storm drains) owned by a state, city, town, or other public body that is designed or 
used for collecting or conveying stormwater, which is not a combined sewer and which is not 
part of a publicly owned treatment works. 

National Pollutant Discharge Elimination System:  A provision of the Clean Water Act that 
prohibits the discharge of pollutants into waters of the United States unless a special permit is 
issued by EPA, a state, or, where delegated, a tribal government on an Indian reservation.  The 
permit applies to point sources of pollutants to ensure that their pollutant discharges do not 
exceed specified effluent standards.  The effluent standards in most permits are based on the best 
available pollution technology or the equivalent. 

Nonpoint Source: Diffuse pollution source, but with a regulatory connotation; a source without 
a single point of origin or not introduced into a receiving stream from a specific outlet.  The 
pollutants are generally carried off the land by stormwater.  Some common nonpoint sources are 
agriculture, forestry, mining, dams, channels, land disposal, and saltwater intrusion.   

Nonstructural SCM: Stormwater control measure that uses natural measures to reduce 
pollution levels, does not require extensive construction efforts, and/or promotes pollutant 
reduction by eliminating the pollutant source. 

Peak Discharge Rate:  The maximum instantaneous rate of flow during a storm, usually in 
reference to a specific design storm event. 

Point Source: Any discernible, confined, and discrete conveyance, including but not limited to 
any pipe, ditch, channel, tunnel, conduit, well, discrete fixture, container, rolling stock, 
concentrated animal feeding operation, landfill leachate collection system, vessel, or other 
floating craft from which pollutants are or may be discharged. 

Pollutant: A contaminant in a concentration or amount that adversely alters the physical, 
chemical, or biological properties of the natural environment.  Dredged soil, solid waste, 
incinerator residue, filter backwash, sewage, garbage, sewage sludge, munitions, chemical 
wastes, biological materials, radioactive materials (except those regulated under the Atomic 
Energy Act of 1954, as amended), heat, wrecked or discarded equipment, rock, sand, cellar dirt 
and industrial, municipal, and agricultural waste discharged into water (EPA, 2008). 

Polutograph: A graph of pollutant loading rate (mass per unit time) as a function of time. 
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Predevelopment Conditions:  Those conditions that existed at a site just prior to the 
development in question, which are not necessarily pristine conditions. 

Pretreatment:  The removal of material such as gross solids, grot, grease, and scum from flows 
prior to physical, biological, and chemical treatment processes to improve treatability.  The 
reduction of the amount of pollutants, the elimination of pollutants, or the alteration of the nature 
of pollutant properties in wastewater prior to or in lieu of discharging or otherwise introducing 
such pollutants into a publicly owned treatment works [40 C.F.R. § 403.3(q)].  Pretreatment may 
include screening, grit removal, stormwater, and oil separators.  With respect to stormwater, it 
refers to techniques employed in stormwater SCMs to help trap coarse materials and other 
pollutants before they enter the SCM. 

Recharge: The flow of groundwater from the infiltration of stormwater runoff. 

Recharge Volume: The portion of the water quality volume used to maintain groundwater 
recharge rates at development sites. 

Retention: The process of collecting and holding stormwater runoff with no surface outflow.  
Also, the amount of precipitation on a drainage area that does not escape as runoff.  It is the 
difference between total precipitation and total runoff. 

Retention/Detention Facility: A type of drainage facility designed either to hold water for a 
considerable length of time and then release it by evaporation, plant transpiration, and/or 
infiltration into the ground, or to hold stormwater runoff for a short period of time and then 
release it to the stormwater management system. 

Runoff: The term is often used in two senses. For a given precipitation event, direct storm 
runoff refers to the rainfall (minus losses) that is shed by the landscape to a receiving waterbody.  
In an area of 100 percent imperviousness, the runoff equals the rainfall.  Over greater time and 
space scales, surface water runoff refers to streamflow passing through the outlet of a watershed, 
including base flow from groundwater that has entered the stream channel. 

Soil Stabilization:  The use of measures such as rock lining, vegetation, or other engineering 
structure to prevent the movement of soil when loads are applied to the soil. 

Source Control: A type of SCM that is intended to prevent pollutants from entering 
stormwater.  A few examples of source control are erosion control practices, maintenance of 
stormwater facilities, constructing roofs over storage and working areas, and directing wash 
water and similar discharges to the sanitary sewer or a dead end sump. 

Stormwater:  That portion of precipitation that does not naturally percolate into the ground or 
evaporate, but flows via overland flow, interflow, channels, or pipes into a defined surface water 
channel or a constructed infiltration facility.  According to 40 C.F.R. § 122.26(b)(13), this 
includes stormwater runoff, snow melt runoff, and surface runoff and drainage. 
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Stormwater Control Measure (SCM):  Physical, structural, and/or managerial measures that, 
when used singly or in combination, reduce the downstream quality and quantity impacts of 
stormwater.  Also, a permit condition used in place of or in conjunction with effluent limitations 
to prevent or control the discharge of pollutants.  This may include a schedule of activities, 
prohibition of practices, maintenance procedures, or other management practices.  SCMs may 
include, but are not limited to, treatment requirements; operating procedures; practices to control 
plant site runoff, spillage, leaks, sludge, or waste disposal; or drainage from raw material storage. 

Stormwater Drainage System:  Constructed and natural features which function together as a 
system to collect, convey, channel, hold, inhibit, retain, detain, infiltrate, divert, treat, or filter 
stormwater. 

Stormwater Facility:  A constructed component of a stormwater drainage system, designed or 
constructed to perform a particular function or multiple functions.  Stormwater facilities include, 
but are not limited to, pipes, swales, ditches, culverts, street gutters, detention basins, retention 
basins, constructed wetlands, infiltration devices, catch basins, oil/water separators, sediment 
basins, and modular pavement. 

Structural SCMs: Devices which are constructed to provide temporary storage and treatment 
of stormwater runoff. 

Swale:  A shallow drainage conveyance with relatively gentle side slopes, generally with flow 
depths of less than one foot. 

Biofilter (same as a Biofiltration Swale): A sloped, vegetated channel or ditch that 
provides both conveyance and water quality treatment to stormwater runoff.  It does not 
provide stormwater quantity control but can convey runoff to SCMs designed for that 
purpose. 

Dry Swale: An open drainage channel explicitly designed to detain and promote the 
filtration of stormwater runoff through an underlying fabricated soil media.  It has an 
underdrain. 

Wet Swale:  An open drainage channel or depression, explicitly designed to retain water 
or intercept groundwater for water quality treatment.  

Technology-Based Effluent Limit: A permit limit for a pollutant that is based on the capability 
of a treatment method to reduce the pollutant to a certain concentration. 

Time of Concentration: The time period necessary for surface runoff to reach the outlet of a 
subbasin from the hydraulically most remote point in the tributary drainage area. 

Total Maximum Daily Load (TMDL):  The amount, or load, of a specific pollutant that a 
waterbody can assimilate and still meet the water quality standard for its designated use.  For 
impaired waters the TMDL reduces the overall load by allocating the load among current 
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pollutant loads (from point and nonpoint sources), background or natural loads, a margin of 
safety, and sometimes an allocation for future growth. 

Volumetric Runoff Coefficient (Rv): The value that is applied to a given rainfall volume to 
yield a corresponding runoff volume based on the percent impervious cover in a drainage basin. 

Water Quality-Based Effluent Limit (WQBEL): A value determined by selecting the most 
stringent of the effluent limits calculated using all applicable water quality criteria (e.g., aquatic 
life, human health, and wildlife) for a specific point source to a specific receiving water for a 
given pollutant. 

Water Quality SCM: An SCM specifically designed for pollutant removal. 

Water Quantity SCM:  An SCM specifically designed to reduce the peak rate of stormwater 
runoff. 

Water Quality Volume (Wqv): The volume needed to capture and treat 90 percent of the 
average annual stormwater runoff volume equal to 1 inch times the volumetric runoff coefficient 
(Rv) times the site area. 

Wetlands: Those areas that are inundated or saturated by surface water or groundwater at a 
frequency and duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions.  Wetlands 
generally include swamps, marshes, bogs, and similar areas.  This includes wetlands created, 
restored, or enhanced as part of a mitigation procedure. This does not include constructed 
wetlands or the following surface waters of the state intentionally constructed from sites that are 
not wetlands: irrigation and drainage ditches, grass-lined swales, canals, agricultural detention 
facilities, farm ponds, and landscape amenities. 

Wet Pond: A facility that treats stormwater for water quality by utilizing a permanent pool of 
water to remove conventional pollutants from runoff through sedimentation, biological uptake, 
and plant filtration. Synonymous with a retention basin. 

SOURCES: Most of the definitions are from EPA (2003), “BMP Design Considerations,” 600/R-
03/103, or EPA (2008), “Handbook for Developing Watershed Plans to Restore and Protect Our 
Waters,” EPA 841-B-08-002. 
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Appendix C 

Summary of Responses from State Stormwater Coordinators 


On February 21, 2007, on behalf of the committee, Jenny Molloy of EPA’s Office of Wastewater 
Management sent the following questions to a group of state stormwater program managers and 
received six responses (found in Tables C-1 and C-2). 

1. For industrial and/or construction: do you have information on non-filers, i.e., folks who 
should have submitted NOIs, but did not? If so, how old are these data, and how do they 
compare to overall numbers of those with permit coverage? How did you find and/or estimate 
the number of non-filers? 

2. Also for industrial and/or construction: do you have information on compliance rates? Yes, 
this is a really broad question, but something along the lines of: based on inspections (or 
monitoring data, or whatever metric you use), have you made any determinations on numbers of 
facilities out of compliance, or alternatively, in compliance? If so, define what you mean by 
compliance (paper violations, SWPPP/BMP inadequacies, water quality standards violations, 
etc.). 

TABLE C-1 Nonfilers 

State 

Information 
on 

Industrial 
Non-Filers 

Estimate 
Percent Non-
Filers as of 

Total 
Basis of 
Estimate 

Period of 
Estimate Comment 

CA Yes 50 percent of 
heavy industry 
statewide 

69 percent of 
industry within 
City of Los 
Angeles 

Study—CA Water 
Board, 1999; 
Duke and Shaver, 
1999. 

Study— 
Swamikannu et 
al., 2001 

1995–1998 

1998–2000 

MN No Study in 
progress 

OH No Plan outreach 
to business 

OR No Do not compile 
data 

VT Yes 88–90 percent 
of industry 

Mass mailing 2006 No response 
from 2,400 of 
3,000 mailings 

WI No 
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474 Urban Stormwater Management in the United States 

TABLE C-2 Compliance 

State 

Information on 
Compliance 

Rates 

Estimate of 
Covered 

Facilities Non-
Compliant 

Basis of 
Estimate 

Period of 
Estimate Comment 

CA Yes (Construction) 40 percent 
deficient in 
paperwork; 30 
percent with 
inadequate E&S 
controls 

MS4 
construction 
audit in Los 
Angeles and 
Ventura 
counties, and 
large CGP 
construction 
sites 

2002, 
2004, and 
2005 

Prioritized 
large CGP 
sites for 
inspection 

Yes (Industrial) 60 percent poor 
house-keeping 
practices; 40 
percent 
incomplete 
SWPPPs 

Transportation 
sector, 
plastics 
manufacturing 
inspections in 
Los Angeles 
County 

2005 and 
2007 

NH No Inspect in 
response to 
complaints 

OH No Inspect 
construction 
sites as a 
priority 

OR No Do not 
compile 
data 

VT No Plan to 
inspect for 
compliance 

WV Yes (Industrial) 66 percent failed 
to submit report 

Monitoring 
report 
submittal 
tracking 

2007 Mailed 
deficiency 
notices 

WI Yes (Construction) 38 percent with 
minor and 43 
percent with 
major violations 

A subsample 
of 1 percent of 
CGP sites 

2007 Perform 
inspections 
annually; no 
central 
database 
tracking 
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Appendix C 475 

In September 2007, the NRC Committee on Reducing Stormwater Discharge Contributions to 
Water Pollution sent the following survey to 50 state stormwater program managers. Responses 
were received from 18 states, including at least one from every EPA region. The blank survey is 
shown below, and Tables C-3 through C-9 contain the states’ responses. 

The NRC committee members will greatly appreciate receiving the following information from 
State Stormwater Coordinators. Please complete both sides of this form and return to 
Xavier Swamikannu, CalEPA, Los Angeles Regional Water Board, 
xswamikannu@waterboards.ca.gov or Fax: (213) 576-6625. 

State: 

Name of information provider: 


Please summarize your State’s Stormwater Permit Program 

Municipal Permit Industrial General Permit Construction General Permit 

What are the monitoring 
requirements? 

How is compliance demonstrated 
(monitoring or other activity)? 

To whom is the SWPPP 
submitted? 

Can an MS4 perform an 
inspection of an industry within 
its boundary? 

What industries are considered 
"high-risk”? 

Do BMP manuals exist for 
implementation guidance? 

No. of dedicated staff or FTEs 

Does your State Storm Water BMP Manual contain the following, and what are they? 
WQ sizing criteria 

Recharge criteria 

Channel protection criteria 

Overbank flood criteria 

Extreme flows 

Acceptable BMP list 

Detailed engineering specs for BMPs 

Soil and erosion control requirements 
(unless this is left to the local government) 
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476 Urban Stormwater Management in the United States 

TABLE C-3 Monitoring Requirements 
State Municipal Industrial Construction 

Alabama Monitoring requirements are 
specific to the Phase I MS4.  

MS4 Phase II permit does 
not require monitoring. 

Monitoring is specific to the 
General Permit type and 
associated discharge. 
Alabama has 18 NPDES 
Industrial Stormwater 
General Permits. 
http://www.adem.state.al.us/ 
genpermits.htm 

Monitoring is required under 
specific conditions, but in 
general compliance with the 
permit does not require 
monitoring. ADEM Admin. 
Code Chapter 335-6-12 is 
attached. 

California Monitoring requirements are 
specific to the Phase 1 MS4 
permits. 
MS4 Phase II permit 
monitoring is discretionary. 

2 wet weather sampling 
events per year – 4 basic 
parameters and other 
pollutants known to be on 
site. Quarterly visual 
monitoring. 

Visual monitoring before, 
during, and after rain events. 
Analytical monitoring for 
discharges to sediment-
impaired waterbodies.  

Connecticut Sample six outfalls once a 
year. Twelve chemical 
parameters. 

Sample all outfalls once a 
year. Ten chemical 
parameters plus aquatic 
toxicity. 

None, yet. Soon to modify 
permit to sample for 
turbidity. 

Georgia Dry weather outfall 
screening. 

Standard monitoring from 
the EPA MSGP. Additional 
monitoring for the pollutant 
of concern for industries that 
may be causing or 
contributing to stream 
impairment. 

Monitoring is required for a 
qualifying rain event (0.5 
inch) once after clearing and 
grubbing, and once after 
mass grading. 

Hawaii Visual and water chemistry 
sampling. 

Visual and water chemistry 
sampling. 

Visual 

Maine None No benchmark monitoring, 
only effluent limitations. 
Additional monitoring upon 
request based on discharges, 
complaints, audits, or 
inspections 

None 

Minnesota The Phase I MS4 permits for 
Minneapolis and St. Paul 
require monitoring. MS4 
Phase II permit does not 
require monitoring. 

The current state MSGP 
does not have monitoring 
requirements. The proposed 
next term draft permit would 
require at least 4 stormwater 
monitoring events per year. 

The current state CGP does 
not require monitoring. The 
proposed next term draft 
permit is not expected to 
include monitoring.  

Nebraska Stormwater monitoring 
required on different use 
sites. BMP monitoring. 

None. Monitoring can be 
required by the director 
through permit.  

None. Monitoring can be 
required by the director 
through permit. 

Nevada Required for storm events 
that produce runoff. 

None None 

New York Ad hoc Similar to monitoring in the 
EPA MSGP. 

None. Self-inspection. 
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Appendix C 477 

State Municipal Industrial Construction 
Ohio Phase I MS4 permits require 

some chemical and 
biological monitoring. 
Phase II MS4 permit does 
not require mandatory 
monitoring, although 
recommended as part of 
IDDE program.  

Similar to monitoring in the 
EPA MSGP, except 
annually. No priority 
chemical monitoring 
required. 

For the state CGP, no 
chemical monitoring. For 
special watershed CGPs 
associated with TMDLs, 
TSS monitoring required. 

Oklahoma Phase 1 MS4s permits 
require dry weather 
monitoring, floatables 
monitoring, and watershed 
characterization monitoring, 
including biological 
assessments. 

Quarterly visual monitoring 
and annual analytical 
monitoring. 

None 

Oregon Monitoring requirements are 
specific to the Phase I MS4.  
The Phase II MS4 permit 
does not require monitoring, 
though some permittees do 
monitor on their own 
accord. The average 
frequency is 2-4 times a 
year. 

Industrial facilities required 
to sample their stormwater 
discharge 4 times per year. 
Also required to conduct 
visual monitoring of their 
discharge on a monthly basis 
when discharge is present. 
Mining sites in addition are 
subject to the same 
requirements as in the state 
CGP since sediment is the 
main pollutant of concern. 

None. However, permittees 
discharging stormwater to 
waters listed specifically for 
turbidity/sedimentation on 
the most recent 303(d) list or 
that have a TMDL for 
turbidity/sedimentation have 
the option of either 
monitoring for turbidity or 
implementing additional 
BMPs. 

Vermont None other than the 
development of an IDDE 
program and follow-up until 
elimination occurs 

Benchmark monitoring for 
individual sectors, quarterly 
for the first year. Visual 
inspection 4 times per year. 
Effluent limitations (if 
applicable) once per year. 

None at present. Turbidity 
monitoring for moderate-
risk projects included in 
draft CGP. 

Virginia Monitoring requirements are 
specific to the Phase I MS4 
permit. The Phase II MS4 
permit does not require 
monitoring. 

Benchmark and effluent 
limitation (the same as 
EPA's 2000 MSGP), except 
we only require one sample 
per year for benchmark 
samples. 

None 

Washington Monitoring requirements are 
specific to the Phase I MS4, 
Outfall conveyance system 
monitoring. Selected outfalls 
for representative land uses 
are monitored intensively 
for a wide range of chemical 
constituents including 
toxicity. BMP effectiveness 

Industry required to sample 
for turbidity, pH, zinc, and 
petroleum oil and grease. If 
exceeds zinc benchmark, 
then also need to monitor for 
total copper, total lead, and 
hardness. There are 
additional monitoring 
requirements for different 

All state CGP sites are 
required to do weekly 
monitoring for turbidity and 
pH. If benchmark exceeded, 
specific actions/responses 
are triggered. For sites 
which discharge to waters 
impaired by phosphorous, 
turbidity, fine sediments, or 

PREPUBLICATION 


0044535



  
 

 

 

 
 

 

478 Urban Stormwater Management in the United States 

State Municipal Industrial Construction 
monitoring. Selected 
stormwater BMPs are 
monitored to determine 
performance and how 
effective the designs are.  
The Phase II MS4 permit 
does not require monitoring, 
except as required under the 
IDDE program or for a 
TMDL. 

industry categories. For 
discharges to impaired 
303(d) waters monitor 
required for the pollutants 
for which the waterbody is 
impaired.  

high pH, monitoring 
required for these 
parameters additionally. 

West 
Virginia 

NA Benchmark monitoring. 
Sector specific.  

None 

Wyoming None Benchmark monitoring for 
timber, metal mining, 
concrete and gypsum, 
junkyards and recycling. 
Effluent limitation 
monitoring for coal piles, 
concrete manufacture, and 
asphalt emulsion. 

None 

NOTE: NA, not answered. 
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Appendix C 479 

TABLE C-4 How is Compliance Demonstrated? 
State Municipal Industrial Construction 

Alabama MS4 Phase I – monitoring 
and BMPs 
MS4 Phase II – BMPs 

Monitoring reporting and 
BMP implementation 

Inspections. Monitoring; 
SWPPP implementation 
during inspection; aerial 
reconnaissance 

California Annual and monitoring 
reporting. MS4 audits and 
inspections. 

Annual and monitoring 
reporting. Inspections. 

Annual certifications. 
Inspections 

Connecticut Annual and monitoring 
reporting. 

Annual and monitoring 
reporting. Inspections. 

Inspections. SWPPP review 
and implementation for 
large projects. 

Georgia Annual and monitoring 
reporting. 

Annual and monitoring 
reporting. 

Reporting. 

Hawaii Annual and Monitoring 
reporting. Inspections. 

Annual and monitoring 
reporting. Inspections. 

Inspections. Reporting. 

Maine Annual reporting and 
municipal audits. 

Inspections and audits, at 
least two per 5-year permit 
term. 

NA 

Minnesota Annual reporting and 
inspections. 

Nebraska MS4 audits and annual 
reporting. 

Inspections and SWPPP 
implementation.  

Inspections and SWPPP 
implementation—complaint 
only. 

Nevada Annual reporting, MS4 
audits, inspections. 

Annual reporting, 
inspections 

Inspections. 

New York Annual reporting and MS4 
audits. 

Annual and monitoring 
reporting. Inspections. 

Inspections and SWPPP 
implementation. 

Ohio Annual reporting. SWPPP implementation. SWPPP implementation.  
Oklahoma Annual reporting. MS4 

audits and compliance 
schedules. 

Annual and monitoring 
reporting. Inspections. 

SWPPP implementation 
and inspections based on 
complaints received. 

Oregon Annual and monitoring 
reporting. 

Annual and monitoring 
reporting. Action Plan 
approval. 

Inspections and SWPPP 
implementation.  

Vermont Annual reporting and MS4 
audits. 

Monitoring reporting. Inspections, recordkeeping. 

Virginia Registration statement 
BMP implementation. 

Monitoring reporting and 
inspections. 

Inspections. SWPPP and 
E&S plan implementation. 

Washington Implementation of 
prescriptive stormwater 
management program. 

Monitoring reporting and 
inspections. 

Inspections and monitoring 
reporting. 

West Virginia NA SWPPP implementation 
and monitoring reporting. 

Inspections. SWPPP 
implementation. 

Wyoming Periodic MS4 audits. Inspections, monitoring 
reporting. 

Inspections. 

NOTE: NA, not answered. 
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480 Urban Stormwater Management in the United States 

TABLE C-5 To Whom Is the SWPPP Submitted? 
State Municipal Industrial Construction 

Alabama MS4 Phase I – Storm Water 
Management Program 
(SWMP) sent to state. 
Should be available for 
review at the time of 
inspection. (SWPPP 
information should also be 
provided to the 
department.)  

MS4 Phase 2 – SWMP 
submitted with the Notice 
of Intent (NOI). 

No submittal to state. The 
SWPPP must be kept on 
site and made available for 
review at the time of 
inspection. 

No submittal to state. The 
SWPPP must be kept on 
site and made available for 
review at the time of 
inspection. 

SWPPP required to be 
submitted under certain 
circumstance during 
registration and re-
registration. 

California MS4 Phase 1 – SWMP 
incorporated as prescriptive 
requirements in the permit. 
MS4 Phase 2 – SWMP 
submitted to state with NOI 

No submittal to state. The 
SWPPP must be kept on 
site and made available for 
review at the time of 
inspection. 

No submittal to state. The 
SWPPP must be kept on 
site and made available for 
review at the time of 
inspection. 

Connecticut NA The SWPPP is submitted to 
the state only if requested. 

The SWPPP is submitted to 
the state only if requested. 

Georgia The SWMP is submitted to 
the state. 

The SWPPP is submitted to 
the state only if requested. 
Otherwise it is kept on-site. 

The E&S Control Plan 
equivalent to the SWPPP is 
submitted to the Local 
Issuing Authority. It is also 
submitted to the state if the 
project disturbs more than 
50 ac, or if there is no LIA. 

Hawaii NA The SWMP is submitted to 
the state. 

The SWMP is submitted to 
the state. 

Maine NA The SWPPP is submitted to 
the state only if requested. 

The E&S Control Plan 
equivalent to the SWPPP is 
submitted to the state for 
review. 

Minnesota Phase 1 MS4 - The SWMP 
is submitted to the state for 
review and public notice. 

The SWPPP is not required 
to be submitted to the state.  

The SWPPP must be must 
be submitted to the state for 
review for projects 
disturbing 50 acres or more, 
and has a discharge point 
within 2,000 feet of an 
impaired or special water 
listed in the state CGP. A 
SWPPP must also be 
submitted for projects 
proposing to use alternative 
method(s) for the 
permanent stormwater 
management system. 
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State Municipal Industrial Construction 
Nebraska NA The SWPPP is submitted to 

the state only if requested. 
The SWPPP is submitted to 
the MS4 permittee and to 
the state when requested. 

Nevada NA No submittal to state. The 
SWPPP must be kept on 
site. 

No submittal to state. The 
SWPPP must be kept on 
site. 

New York NA Some SWPPPs submitted 
to state (very few). 

About 1/6 SWPPPs 
submitted to state. 

Ohio NA The SWPPP is submitted to 
the MS4 permittee and to 
the state when requested. 

The SWPPP is submitted to 
the state. 

Oregon NA The SWPPP is submitted to 
the state on first application 
and when renewing 
coverage under the state 
MSGP. 

The SWPPP is submitted to 
the state on first application 
and when renewing 
coverage under the state 
CGP. Projects that are 
greater than 5 acres are 
subject to public notice and 
comment.  

Vermont NA A copy of the SWPPP is 
submitted to the state, and 
the original kept on site. 

The E&S Control Plan is 
submitted to the state. Low-
risk projects have a 
standard assigned E&S 
Control Plan – “Low Risk 
Handbook”. 

Virginia NA No submittal to the state. 
The SWPPP must be kept 
on-site. 

No submittal to the state. 
The SWPPP must be kept 
on-site. 

Washington NA The SWPPP is submitted to 
the state upon first 
application only. 
Otherwise, the SWPPP 
must be kept on site and 
must be made available to 
the state, the MS4 
permittee, or the public 
upon request. 

The SWPPP is not 
submitted to the state. The 
SWPPP must be kept on 
site and must be made 
available to the state, the 
MS4 permittee or the public 
upon request. 

West Virginia NA The SWPPP is submitted to 
the state upon first 
application only. 

The SWPPP is submitted to 
the state. 

Wyoming NA The SWPPP is submitted to 
the state for facilities >50 
ac. Class 1 waters not 
eligible for coverage under 
the state MSGP. 

The SWPPP is submitted to 
the state for projects >100 
ac or on Class 1 waters. 

NOTE: NA, not applicable. 
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482 Urban Stormwater Management in the United States 

TABLE C-6 Can an MS4 Inspect Industries Within Its Boundary? 
Alabama Yes, if adequate legal authority exists. 
California Yes. Local agencies inspection to ensure compliance with local stormwater or 

municipal ordinance. 
Connecticut Yes. Nothing specific. State MSGP requires industries to comply with the 

stormwater management program of the MS4 in which they are located. 
Georgia Yes 
Hawaii Yes 
Maine Yes 
Minnesota Yes. Capability to do this varies with the MS4. 
Nebraska Yes. Phase 1 MS4s only. 
Nevada Yes 
New York Yes. MS4s can inspect for illicit discharge detection and elimination. Industries 

can be inspected under local authority, but local inspections are infrequently 
conducted. 

Ohio Yes. Phase I MS4s can check for MSGP coverage and that a SWPPP exists in 
conjunction with pretreatment inspections. 

Oklahoma Yes 
Oregon Yes, under various authorities. Pretreatment, industrial stormwater, construction 

stormwater, etc. 
Vermont Yes. The MS4 can request an inspection but can be denied access. 
Virginia No. No state statute for private property access to inspect for stormwater 

management. Some do use Fire Marshall’s authority through the fire code. 
Washington Yes 
West Virginia NA 
Wyoming Yes. If the MS4 has authority. 
NOTE: NA, not answered. 
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TABLE C-7 What Industries Are Considered High Risk? 
Alabama Metal foundries.  
California None specified in the state MSGP. Some MS4 permits may specify high-risk 

industries. Construction activity discharging to sediment-impaired waterbodies 
are identified as high risk in the state CGP. 

Connecticut None specified in the state MSGP. 
Georgia None specified in the state MSGP. Facilities that may be causing or contributing 

to stream impairment are high risk. 
Hawaii None specified in the state MSGP 
Maine Auto salvage, scrap metal recycling, boatyards and marinas, concrete and 

asphalt, batch plants, vehicle maintenance facilities. 
Minnesota None specified in the state MSGP. Heavy industries are considered higher risk.  
Nebraska Ethanol, scrap metal recycling. 
Nevada Waste oil recyclers, auto salvage, aggregate mines, cement plants. 
New York Auto salvage, scrap recycling.  
Ohio None specified in the state MSGP. Individual stormwater permits required for 

some airports, landfills, sand and gravel operations, and bulk terminals. 
Oklahoma None specified in the state MSGP. 
Oregon None specified in the state MSGP. 
Vermont None specified in the state MSGP. Gravel pits, salvage yards, scrap recycling 

facilities are considered high risk.  
Virginia None specified in the state MSGP. 
Washington MS4 permit identifies a list of industries and land uses that the permittee must 

inspect (See Permit appendix 8). 
West Virginia None specified in the state MSGP. Mills and auto salvage yards are considered 

high risk. 
Wyoming None specified in the state MSGP. Case by case based on proximity to high class 

waters and industry type. 
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484 Urban Stormwater Management in the United States 

TABLE C-8 Do State BMP Manuals Exist for Implementation Guidance? 
State Municipal Industrial Construction 

Alabama No. Use EPA materials. No. Use EPA Materials. Yes. State E&S Manual. 
http://swcc.state.al.us/erosio 
n_handbook.htm 

California Yes. CASQA and Caltrans 
manuals. Not officially 
adopted. 

Yes. CASQA and Caltrans 
manuals. Not officially 
adopted 

Yes. CASQA and Caltrans 
manuals. Not officially 
adopted. 

Connecticut No No. An SWPPP guidance 
document is available 
online. 

Yes. E&S Guidelines (2002) 
and CT Stormwater Quality 
Manual (2004). 

Hawaii No. Use EPA materials. No. Use EPA materials. No. Use EPA materials. 
Georgia Yes. Georgia Stormwater 

Management Manual. 
No. Use EPA materials. Yes. Manual for Erosion and 

Sediment Control in 
Georgia. 

Maine Yes Yes Yes 
Minnesota Yes. The Minnesota 

Stormwater Manual at: 
http://www.pca.state.mn.us/ 
water/stormwater/stormwate 
r-manual.html 
Stormwater BMPs – 
Protecting Water Quality in 
Urban Areas at: 
http://www.pca.state.mn.us/ 
water/pubs/sw-
bmpmanual.html 

No. Plan to develop one. Yes. Fact sheets and 
guidance at: 
http://www.pca.state.mn.us/ 
water/stormwater/stormwate 
r-ms4.html#bmp 

Nebraska No No No 

Nevada Yes Yes Yes 

New York Yes Yes. A few state materials. Yes 

Ohio No. Use EPA materials. No. Use EPA materials. Yes. 
http://www.dnr.state.oh.us/w 
ater/rainwater/default/tabid/ 
9186/Default.aspx 

Oklahoma No. Use EPA materials. No. Use EPA materials. No. Use EPA materials. 
Oregon No No. Have BMP technical 

assistance guidance 
documents. 

Yes. Use of Oregon BMP 
manual is optional. 

Vermont Yes No Yes. Standards for 
designers, a field guide for 
contractors (2006), and the 
Low Risk Handbook. 

Virginia Yes. E&S control and 
stormwater handbooks. 

No Yes. E&S control and 
stormwater handbooks. 
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State Municipal Industrial Construction 
Washington Yes. 

Stormwater Management 
Manual for Western 
Washington (2005) and 
Stormwater Management 
Manual for Eastern 
Washington (2004) 

Yes. 
http://www.ecy.wa.gov/prog 
rams/wq/stormwater/manual 
.html 

Yes. 
http://www.ecy.wa.gov/prog 
rams/wq/stormwater/eastern 
_manual/index.html 

West 
Virginia 

No No Yes 

Wyoming No No. Refer to manuals from 
other states. 

No. Refer to manuals from 
other states. 
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TABLE C-9 Full-Time Staff Dedicated to the Stormwater Program 
State Municipal Industrial Construction Total Statewide 

Alabama 1.5 7 25–30 33.5–38.5 
California 89 
Connecticut 5 
Georgia 4.5 2.5 46 53 
Hawaii 0.5 1 2 3.5 
Maine 0.7 2.5 NA 
Minnesota 4.3 14 36 
Nebraska 3 
Nevada 1 1.5 3 5.5 
New York 7 1 11 19 
Ohio 18 
Oklahoma 7 
Oregon 1 4–5 (shared with 

construction) 
4–5 (shared with 

industrial) 
5–6 

Vermont 0.5 2 5 7.5 
Virginia 3 8 (shared with 

other programs) 
10 13 

Washington 10 17 16 43 
West Virginia NA 1 5 
Wyoming 4 
NOTE: NA, not answered. 
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Appendix D 

Select Stormwater Model Descriptions and Application 


DESCRIPTION OF THE SOIL AND WATER ASSESSMENT TOOL  

The Soil and Water Assessment Tool (SWAT) model (Arnold et al., 1998; Arnold and 
Fohrer, 2005; Gassman et al., 2007) is a tool for assessing water resource and nonpoint source 
pollution problems for a wide range of scales and environmental conditions across the globe 
(SWAT, 2008). SWAT is being used in the United States to support total maximum daily load 
(TMDL) analysis, to research the effectiveness of conservation practices within the U.S. 
Department of Agriculture Conservation Effects Assessment Program initiative (Mausbach and 
Dedrick, 2004; CEAP, 2007), to perform “macro-scale assessments” for large regions such as the 
upper Mississippi River basin (Arnold et al., 1999; Jha et al., 2006), and for a wide range of 
other water use and water quality applications. It is primarily used in agricultural watersheds, but 
an agricultural model must be used with an urban runoff model, such as WinSLAMM, when a 
watershed has both urban and agricultural nonpoint sources. 

SWAT has been found to be sound and suitable for long-term continuous simulations in 
agricultural watersheds (Borah and Bera, 2004). Although the model is primarily used for 
evaluating agricultural runoff problems, it is very useful for evaluating sources of pollutants and 
the benefits of management practices in watersheds containing both agricultural and urban areas, 
especially for TMDL analysis. Output from urban management models, such as WinSLAMM, 
can be input to SWAT for a mass balance analysis of pollutant sources and an evaluation of the 
most cost-effective approach to achieving pollutant reduction goals.  

SWAT is a basin-scale, continuous-time model that operates on a daily time step and is 
designed to predict the impact of management (point and nonpoint) on water, sediment, and 
agricultural chemical yields in ungauged watersheds. The model is a physically based model 
developed to simulate landscape processes with a high level of spatial detail in large watersheds. 
A watershed is divided into multiple subwatersheds, which are then further subdivided into 
hydrologic response units (HRUs) that consist of homogeneous land-use, management, and soil 
characteristics. A watershed can also be divided into only subwatersheds that are characterized 
by dominant land uses, soil type, and management. 

Processes simulated in the model are driven by the water balances in the watershed. The 
water balance is separated into a land phase and a routing phase of the hydrologic cycle. Loads 
of water, sediment, nutrients, and pesticides are controlled by the land phase. The routing phase 
determines the movement of water, sediments, nutrients, and pesticides through the channel 
network to the outlet of the watershed. The overall hydrologic balance is calculated for each 
HRU. This combination of upland and channel processes is an important strength of SWAT.  

Input information required to run the model include climatic data, soil properties, 
topography, vegetation, and land management practices in the watershed. Since most of the 
inputs are physically based or readily available, the watersheds can be modeled without 
collecting any monitoring data. It is important to note that SWAT is not a “parametric model” 
with a formal optimization procedure to fit any data (Santhi et al., 2005). Instead, a few 
important variables that are not well defined physically—such as runoff curve number, or the 
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Universal Soil Loss Equation’s cover and management factor—may be adjusted to provide a 
better fit.  

A key strength of SWAT is a flexible framework that allows the simulation of a wide 
variety of conservation practices and other best management practices, such as fertilizer and 
manure application rates and timing, cover crops, filter strips, conservation tillage, irrigation 
management, flood prevention structures, grassed waterways, and wetlands. The majority of 
conservation practices can be simulated in SWAT with straightforward parameter changes. 

THE SOURCE LOADING AND MANAGEMENT MODEL 

WinSLAMM, the Source Loading and Management Model, was developed starting in the 
mid-1970s as part of early EPA street cleaning and receiving water projects in San Jose (Pitt, 
1979) and Coyote Creek, California (Pitt and Bozeman, 1982). The primary purpose of the 
model is to identify sources of urban stormwater pollutants and to evaluate the efficiency of 
stormwater control measures. During the mid-1980s, the model was expanded to include more 
management options beyond street cleaning. The Nationwide Urban Runoff Program projects 
(EPA, 1983) provided a large dataset for model, especially for Alameda County, California (Pitt 
and Shawley, 1982); Bellevue, Washington (Pitt and Bissonnette, 1994); and Milwaukee, 
Wisconsin (Bannerman et al., 1983). Research funded by the Ontario Ministry of the 
Environment, Ottawa (Pitt, 1987), and the Toronto Area Watershed Management Strategy study 
in the Humber River (Pitt and McLean, 1986) also provided much information on bacteria 
sources in urban areas. During the mid-1980s, the model started to be used by the Wisconsin 
Department of Natural Resources (DNR) in their Priority Watershed Program (Pitt, 1986). The 
first Windows version of the model was developed in 1995 and the current version is 9.3. The 
model is continuously being updated based on user needs and new research (recent and current 
support from the Stormwater Management Authority of Jefferson County, Alabama; the 
Tennessee Valley Authority, Economic Development group; WI DNR; the USGS; and 
Imbrium). The next version currently being developed will include drag-and-drop watershed 
elements and more complete routing options. 

Over the years, WinSLAMM has been extensively revised and expanded and now 
includes a wide range of capabilities. The following lists several important model features: 

•	 The model can evaluate a long series of rain events; usually one to five years of typical 
rains are used, but several decades of rains can be evaluated. 

•	 The model is based on actual field data. Street dirt accumulation and wash-off equations 
and direct runoff from paved surfaces during all rains are used, for example, based on 
many thousands of actual measurements. 

•	 The effects of compacted urban soils are also considered. 
•	 Uncertainties of many modeling parameters are represented by built-in Monte Carlo 

components. 
•	 Costs of control practices can be directly calculated and considered in model runs. 
•	 Runoff flow-duration probability distributions and associated receiving water biological 

conditions are calculated based on site conditions and the control measures being used. 
•	 The model can be interfaced with several other models for more detailed drainage system 

and receiving water evaluations. 
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Appendix D 489 

Prior descriptions of WinSLAMM have been presented during the Engineering 
Foundation and in the Urban Water Modeling Conference series, and in other publications (e.g., 
Pitt, 1986, 1997, 1999; Pitt and Voorhees, 2002). The model website 
(http://www.winslamm.com/) also contains further model descriptions and references. 
The applications of WinSLAMM include the following: 

• Permit compliance—municipal pollutant loadings and discharge reductions 
• Evaluate alternative stormwater controls 

o City-wide 
o Watershed 
o Site development 

• Identify critical drainage areas: 
o ID critical land uses 
o ID critical source areas  
o Assist with cost-sharing 
o Identify the most cost-effective stormwater control and development scenarios. 

WinSLAMM is an urban stormwater model (it does not directly address agricultural areas, etc.). 
It is designed to be effective for multiple scales (individual lots to whole communities) and to 
calculate annual or seasonal pollutant loads. It evaluates individual or multiple stormwater 
control scenarios (source area, land use, drainage, outfalls), as shown in the following table: 

Hydro-
dynamic 
Devices 

Wet 
Detention 
Ponds 

Street 
Cleaning 

Biofil-
tration 

Porous 
Pave-
ment 

Rain 
Barrels/ 
Tanks 

Beneficial 
Uses of 
Stormwater 

Grass 
Swales 

Catch-
basin 
Cleaning 

Drainage 
Disconnec 
tions 

Roof X X X X X X 
Paved Parking/Storage X X X X X X X 
Unpaved Parking/Storage X X X X X X 
Playgrounds X X X X X X X 
Driveways  X X X X X X 
Sidewalks/Walks X X X X X X 
Streets/Alleys X X X X 
Undeveloped Areas X X X X X 
Small Landscaped Areas X X X X X 
Other Pervious Areas X X X X X 
Other Impervious Areas X X X X X X X 
Freeway Lanes/Shoulders X X X 
Large Landscaped Areas X X X 
Land Uses (multiple source 
areas) X 

X X X 

Drainage System  X X X X X X X 
Outfall X X X X X 
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490 Urban Stormwater Management in the United States 

The effectiveness of stormwater control measures (SCMs) are calculated based on the 
actual sizing and other attributes of the devices, the source area or outfall location characteristics, 
and the calculated runoff characteristics. The model does a complete mass balance and routing of 
water volume and particulate mass, considering the combined effects of all controls. Hydraulic 
and particle size routing occurs individually for each device, although serial effects of multiple 
devices are being expanded for these parameters in the newer model versions. The effects of the 
sedimentation controls are calculated using modified Puls hydraulic routing with surface 
overflow rate particulate routing. The performance of wet ponds has been verified by extensive 
monitoring of several ponds (http://unix.eng.ua.edu/~rpitt/SLAMMDETPOND/WinDetpond/ 
WinDETPOND%20user%20guide%20and%20documentation.pdf ). The infiltration and 
biofiltration devices use a combination of hydraulic routing with infiltration and evaporation 
losses, plus any pumped withdrawals. Evapotranspiration losses are being added to the devices in 
the next model update. Underdrain filtering is based on extensive tests of media filtration. Grass 
swale performance is calculated based on extensive laboratory and outdoor testing of particulate 
trapping of shallow flowing water and infiltration losses (Johnson et al., 2003; Kirby et al., 2005; 
Nara et al., 2006). Porous pavement performance is calculated based on infiltration losses and 
clogging effects. Street cleaning and catch-basin benefits are based on extensive EPA research, 
and newer updated research that has examined modern equipment. Hydrodynamic devices are 
based on the basic sedimentation processes but have been verified by tests conducted by the 
USGS and the DNR, plus continued tests at the University of Alabama. The following figure 
shows some example screen shots used to enter information for some of the controls. 
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Hydrodynamic Device Input Screen Main Wet Detention Pond Input Screen 

Street Cleaning Input Screen 
Porous Pavement Input Screen 

Biofilter Input Screen 

Grass Swale Input Screen 
Example control practice input screens for WinSLAMM. 
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492 Urban Stormwater Management in the United States 

Each land use is described by characterizing elements for each source area within the 
land use, including source area and land-use controls. Outfall and drainage system controls are 
described using the dropdown menus. A new drag-and-drop interface is currently being 
developed that will allow greater efficiency and flexibility in placement of controls and multiple 
land-use source areas. The following figure shows these screens. 

Current source area WinSLAMM screen and new drag-and-drop routing screen being developed. 

The calculated outputs from WinSLAMM are organized in several tiers. For most of the 
output options, a summary table is presented. The data in the summary table includes the 
following information: 

•	 Runoff volume (ft3, percent reduction; and Rv, runoff coefficient), particulate solids (lbs 
and mg/L), for 

o	 source area total without controls, 
o	 total before drainage system, 
o	 total after drainage system, and 
o	 total after outfall controls. 

•	 Total control practice costs: 
o	 capital costs, 
o	 land cost, 
o	 annual maintenance cost, 
o	 present value of all costs, and 
o	 annualized value of all costs. 

•	 Receiving water impacts due to stormwater runoff: 
o	 calculated Rv with and without controls, 
o	 approximate biological condition of receiving water (good, fair, or poor), and 
o	 flow duration curves (probabilities of flow rates for current model run and without 

controls). 
Most of this information is included on the first output page, while the flow duration curves are 
included on an optional second page, as shown in the following figure. 
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Summary Table with Detailed Output Tabs Flow Duration Summary Output Option 

The tabs along the top of the summary table enable additional information to be displayed 
for runoff volume, particulate solids, and pollutants, such as the following: 

•	 Runoff volume (ft3), source area contributions, particulate solids (lbs and mg/L), and 
pollutants (lbs and mg/L) 

o	 by source area for each rain event, 
o	 land-use total, 
o	 summary for all rains, 
o	 total for land use and for each event, 
o	 outfall summary, before and after drainage system and before and after outfall 

controls, 
o	 Rv (runoff volume only), 
o	 total losses (runoff volume only), and 
o	 calculated curve number (runoff volume only). 

An example of the detailed data for runoff volume is shown in the following figure. 

Runoff volume detailed WinSLAMM output. 
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494 Urban Stormwater Management in the United States 

Another group of output options are “one-line-per-event” datasets saved in a csv file 
format that can be opened in a spreadsheet for further data manipulation. These files can also be 
examined by selecting the “utilities/view file/use notepad or use Windows view,” pull-down 
menu option from the main WinSLAMM page. The data presented in these files include “One-
Line per Event Runoff Details,” with data for each event and statistical summaries for all events 
(number of events, total, equivalent annual total, minimum, maximum, average of all events, 
median, standard deviation, and coefficient of variation): 

• rain duration (hours), 
• rain inter-event period (days), 
• runoff duration (hours), 
• rain depth (inches), 
• runoff volume (ft3), 
• Rv, 
• average flow (cfs), 
• peak flow (cfs), and 
• suspended solids (lbs and mg/L). 

One of the main features of WinSLAMM is to identify the sources of pollutants for 
different rain conditions for a specific development. The following example plot shows how 
runoff volume originates from different sources in a medium-density residential area for different 
categories of rains. This type of plot is very useful when determining the most likely effective 
locations for stormwater controls, or for changes in development characteristics. 

A powerful feature of WinSLAMM is the batch processor that enables many control 
options to be quickly compared for an area. The following plot of the cost-performance data for 
one study site shows the unit costs associated with preventing particulate solids from being 
discharged from an area: 
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THE STORMWATER MANAGEMENT MODEL, VERSION 5 

The Stormwater Management Model (SWMM) can be used to evaluate a number of 
urban water hydrology and hydraulic problems. It is commonly used to design and evaluate 
separate storm drainage and sanitary systems and to evaluate combined sewers. Its detailed 
hydraulic capabilities have made it the most popular tool for evaluating CSO problems and 
controls. SWMM also includes various water quality options and it is currently being expanded 
to include a variety of low-impact development options. 

The U.S. EPA National Risk Management Laboratory and CDM, Inc., completely 
recoded the SWMM software recently, with the release of SWMM5. The original version of this 
software was developed between 1969 and 1971, with Metcalf and Eddy (M&E) of Palo Alto, 
California, as the main contractor to develop the different modules in the program. M&E 
subcontracted some of the modules to Water Resources Engineers of Walnut Creek, California 
(WRE) and the University of Florida (UoF). WRE (now part of CDM) developed the original 
RUNOFF, RECEIV, and GRAPH models. M&E developed the RUNOFF quality and 
STORAGe/Treatment routines. UoF developed the TRANSPORT module. In 1973, WRE 
developed the TRANS model that later in 1977 was modified to EXTRAN (Larry Roesner). Also 
in 1977, William James developed the minicomputer version known as FASTSWMM and 
SWESWMM. In 1984, Computational Hydraulics Institute (CHI), the company formed by 
William James, developed the first user-friendly microcomputer version known as PCSWMM. 
In 1988, version 4 of SWMM was released by EPA and included some of the enhancements 
developed by PCSWMM. Since that time, UoF (Wayne Huber and Jim Heaney), the University 
of Guelph (where William James taught), and Oregon State University (Wayne Huber) have 
been improving version 4, with the release of version 4.4gu in 1999 (James et al., 2002). 

SWMM5 was developed for many reasons: the previous versions were developed in 
DOS-based FORTRAN over more than a 30-year period with different levels of documentation. 
The development of the Windows environment and object-oriented programming techniques 
improved programming capabilities and graphical user interfaces. One advantage of the new 
model is that only a single file is needed, and not multiple modules, for a single simulation. A 
single file can now be created that contains RUNOFF, TRANSPORT, and/or EXTRANS at the 
same time. SWMM5 uses the same environment that EPANET uses, assigning the values to the 
objects used during the simulation. Other reasons for the new SWMM version are its ability to 
eventually develop routines for modeling SCMs, to improve the routing procedures of water 
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496 Urban Stormwater Management in the United States 

quality in the model, and to create the possibility to simulate real-time control by manipulating 
control structures (EPA, 2002). 

The following summary of SWMM5’s capabilities and applications is from the EPA’s 
SWMM5 website, where one can download the model and documentation 
(http://www.epa.gov/ednnrmrl/models/swmm/index.htm). 
“The EPA Storm Water Management Model (SWMM) is a dynamic rainfall-runoff simulation 
model used for single event or long-term (continuous) simulation of runoff quantity and quality 
from primarily urban areas. The runoff component of SWMM operates on a collection of 
subcatchment areas that receive precipitation and generate runoff and pollutant loads. The 
routing portion of SWMM transports this runoff through a system of pipes, channels, 
storage/treatment devices, pumps, and regulators. SWMM tracks the quantity and quality of 
runoff generated within each subcatchment, and the flow rate, flow depth, and quality of water in 
each pipe and channel during a simulation period comprised of multiple time steps.  

Capabilities 

SWMM accounts for various hydrologic processes that produce runoff from urban areas. 
These include: 

•	 time-varying rainfall  
•	 evaporation of standing surface water  
•	 snow accumulation and melting  
•	 rainfall interception from depression storage 
•	 infiltration of rainfall into unsaturated soil layers 
•	 percolation of infiltrated water into groundwater layers  
•	 interflow between groundwater and the drainage system 
•	 nonlinear reservoir routing of overland flow.  

Spatial variability in all of these processes is achieved by dividing a study area into a collection 
of smaller, homogeneous subcatchment areas, each containing its own fraction of pervious and 
impervious sub-areas. Overland flow can be routed between sub-areas, between subcatchments, 
or between entry points of a drainage system. 

SWMM also contains a flexible set of hydraulic modeling capabilities used to route 
runoff and external inflows through the drainage system network of pipes, channels, 
storage/treatment units and diversion structures. These include the ability to: 

•	 handle drainage networks of unlimited size  
•	 use a wide variety of standard closed and open conduit shapes as well as natural channels  
•	 model special elements such as storage/treatment units, flow dividers, pumps, weirs, and 

orifices 
•	 apply external flows and water quality inputs from surface runoff, groundwater interflow, 

rainfall-dependent infiltration/inflow, dry weather sanitary flow, and user-defined inflows  
•	 utilize either kinematic wave or full dynamic wave flow routing methods  
•	 model various flow regimes, such as backwater, surcharging, reverse flow, and surface 

ponding 
•	 apply user-defined dynamic control rules to simulate the operation of pumps, orifice 

openings, and weir crest levels 
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Appendix D 	 497 

In addition to modeling the generation and transport of runoff flows, SWMM can also 
estimate the production of pollutant loads associated with this runoff. The following processes 
can be modeled for any number of user-defined water quality constituents: 

•	 dry-weather pollutant buildup over different land uses  
•	 pollutant wash-off from specific land uses during storm events  
•	 direct contribution of rainfall deposition 
•	 reduction in dry-weather buildup due to street cleaning  
•	 reduction in wash-off load due to stormwater controls 
•	 entry of dry weather sanitary flows and user-specified external inflows at any point in the 

drainage system 
•	 routing of water quality constituents through the drainage system 
•	 reduction in constituent concentration through treatment in storage units or by natural 

processes in pipes and channels 

Applications 

Since its inception, SWMM has been used in thousands of sewer and stormwater studies 
throughout the world. Typical applications include: 

•	 design and sizing of drainage system components for flood control  
•	 sizing of detention facilities and their appurtenances for flood control and water quality 

protection 
•	 flood plain mapping of natural channel systems (SWMM 5 is a FEMA-approved model 

for NFPI studies) 
•	 designing control strategies for minimizing combined sewer overflows  
•	 evaluating the impact of inflow and infiltration on sanitary sewer overflows  
•	 generating non-point source pollutant loadings for waste load allocation studies  
•	 evaluating the effectiveness of stormwater controls for reducing wet weather pollutant 

loadings.” 

SWMM has been used as an engine by many other model developers in several countries. 
These other products usually add both front-end data collection and GIS support and post-
processing tools. In many cases, the integration of these additional tools is seamless. One of the 
more popular extensions has been a series of programs developed by Dr. Bill James at the 
University of Guelph and Computational Hydraulics International, Guelph, Ontario 
(http://www.computationalhydraulics.com/). The following is a brief description of 
PCSWMM.NET, their newest version that integrates SWMM5, as an illustration of the expanded 
capabilities that these SWMM program extensions can offer. This model is a GIS-based, 
graphical decision support system for EPA SWMM5 urban drainage modeling (sanitary, storm, 
and/or combined systems). It implements additional tools for streamlining sewer collection 
system model development, optimization and analysis. PCSWMM.NET allows both engineers 
and GIS professionals to work on the same data as it offers direct support for ESRI ArcGIS 
geodatabases, ArcView shape files, and ArcInfo E00 files, along with several open standard and 
proprietary GIS and CAD formats. The GIS engine is completely scalable, allowing a wide range 
of site conditions to be evaluated. 
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Other added attributes of PCSWMM.NET include advanced quality assurance and 
quality control features that include attribute validation, orphan detection, and pipe slope 
screening tools. As an example, disconnected entities (link, node, and subcatchment), missing 
data, and potential data errors such as negative pipe slopes are identified and reported. Calculator 
tools are also included for identifying and estimating missing data. For example, it is possible to 
manually control the calculation of subcatchment areas or conduit attributes from map units, or 
to turn on the autolength feature and have these spatial attributes automatically synchronized. 
The subcatchment widths can also be directly calculated from user-defined overland flow path 
lengths. A dry weather flow (DWF) analyzer tool allows for automatic creation of hourly, daily, 
and/or monthly patterns for sanitary sewer DWF model inputs. Subcatchment-specific 
hyetographs can be computed from rain-gauge calibrated radar-rainfall data through an area 
weighting process (DE-9IM model) relating a radar-rainfall overlay (polar coordinate, grid, etc.) 
to the model’s subcatchment polygons. This process supports any length of radar-rainfall time 
series and any number of radar cells or subcatchments. Native support is provided for Vieux and 
Associates (rain-gauge calibrated radar-rainfall data providers) data.  

A major feature of many of the third-party SWMM packages is additional support for 
importing data. PCSWMM.NET, for example, supports extended interfaces with GIS/CAD, 
database, spreadsheet, and delimited text files. The Import Data Wizard supports importing to 
multiple SWMM5 layers from multiple data sources simultaneously and provides data filtering 
and attribute matching control. An interesting feature of PCSWMM.NET is the ability to 
automatically transfer the site data directly into Google Earth for three-dimensional 
visualizations of the model layouts and the results. Other extended output features include the 
ability to create scatter plots for any two computed model time series (conduit depth vs. velocity, 
storage depth vs. discharge, subcatchment rainfall vs. runoff, etc.). Positive or negative strong, 
weak, or no correlation is reported. Trend lines or best-fit curves can also be plotted on the 
scatter plots. 

There is much third-party support for SWMM5. James et al. (2005) is the latest edition of 
the SWMM user guide, containing much supplemental material, including tutorials. Many 
beginning model users are intimidated by SWMM; however, it is quite possible to use the new 
versions quickly for a variety of common problems. As an example, Pitt has a comprehensive 
“hello world” user guide available at 
http://unix.eng.ua.edu/~rpitt/Class/Water%20Resources%20Engineering/WREMainPage.htm 
that is used in undergraduate water resources classes. This guide covers both storm drainage and 
sanitary collection system designs. The example is for a small area, but the guide is also 
applicable for larger and more complex situations. The following are a few selected screen shots 
from this guide showing some of the basic features of SWMM. 
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Example storm drainage system layout for SWMM5 evaluation. 

Extensive Help files are available that explains each parameter and input need. 
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500 Urban Stormwater Management in the United States 

Calculated water depth for a storm-drain system. 

Water surface profiles can also be calculated in SWMM5 to examine backwater problems. 
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Four-month rain history simulation using SWMM5. 

Road and pipe layout for sanitary sewer design for same area. 

Continuous simulations for water depths on sanitary sewer with SWMM5. 
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WESTERN WASHINGTON HSPF APPLICATION 

A Brief History of Western Washington Stormwater Hydrology Modeling 

Municipal stormwater management programs in western Washington go back more than 
30 years. They grew out of flood prevention and control programs and from there expanded to 
encompass concern with stream-channel and habitat damage by elevated storm flows and, later, 
water quality degradation by stormwater runoff. Early hydrologic modeling supporting 
retention/detention pond design to attempt control of elevated flows utilized a derivative of the 
Rational Method. By the late 1980s hydrologists had begun using HSPF for continuous flow 
modeling, but most modeling by other professionals was based on a Santa Barbara Unit 
Hydrograph (SBUH) approach rooted in the U.S. Soil Conservation Service (USCS; now Natural 
Resources Conservation Service, NRCS) TR-55 storm event–based model (USCS, 1986). The 
latter model was the basis for most analyses prescribed by the first comprehensive stormwater 
management manual issued in the region, King County’s Surface Water Design Manual (King 
County Surface Water Management Division, 1990). 

Shortly after the manual’s appearance some of the more experienced hydrologic analysts 
in the area began developing various dissatisfactions with the prevailing, highly simplified 
modeling methodology, focusing ultimately on its inability to produce pond designs that actually 
control peak discharge rates in a predictable manner. At the same time it became apparent that, 
although HSPF offered promise to improve analysis and design substantially, several factors 
limited its broader use. First, its relative complexity restricted effective use to the specialists. 
HSPF’s application was further limited by its extensive input data requirements and orientation 
to drainage catchments more on the order of square kilometers or larger than on development 
site-scale sizes. 

In 1992 King County and the University of Washington began work to develop a “runoff 
files” system to remove HSPF’s limitations and gain its benefits much more broadly (Jackson et 
al., 2001). The runoff files concept dates back to Lumb and James (1976), who developed it for 
flood analysis in DeKalb County, Georgia. Runoff files comprise a set of time-series data files of 
unit-area land surface runoff presimulated with HSPF for a range of land-cover conditions and 
soil types. To expedite analysis and design, the runoff files depend on a reduced hydrologic 
record that is statistically representative of the available extended record. Estimation of design 
flows and facilities design is accomplished by accessing and manipulating the runoff file data by 
means of supporting software. 

The work culminated in the development of the King County Runoff Time Series 
(KCRTS) software package. The Washington Department of Ecology (WDOE, 2005) later 
extended the runoff file coverage to all of western Washington and produced accompanying 
software—the Western Washington Hydrologic Model (WWHM). The next section briefly 
describes the initial runoff files development process, as an illustration of the effort necessary to 
establish a runoff files–based system. Subsequent sections discuss the characteristics, data 
requirements, capabilities, limitations, and applications of WWHM. 
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Runoff Files Development for KCRTS 

Approach 

To determine reliable flows and design stormwater management facilities, continuous 
hydrologic models must simulate long time series of flows, on the order of 40 years or more. To 
relieve the burden on the user imposed by these extensive data needs, an important feature of the 
runoff files method is selection of a shorter sample of hydrologic data that are statistically 
representative of the full record. As a prerequisite to developing KCRTS, the University of 
Washington compiled precipitation and flow records from a number of locations in King County 
and examined them to identify seven years that had flow statistics representative of the most 
critical conditions for stormwater facility design. An eighth year represents the hypothetical 100-
year discharge event, simulated by scaling up runoff from a large January 1990 storm. 

Steps in Development 

Eight steps were involved in developing the runoff files and KCRTS (Jackson et al., 
2001, a reference with more detail on each step): (1) selection of HSPF parameters for a range of 
land-cover conditions and soil types, (2) quality assurance and correction of rainfall data, (3) 
selection of a short climate record that accurately substitutes for the long record, (4) generation 
of runoff files using HSPF, (5) determining plot positions for peak annual flows so that the short 
record could be used for flow recurrence estimation, (6) creation of 100-year flood hydrographs, 
(7) model verification against long-term HSPF simulations, and (8) training the engineering 
community to use the new system. 

The first step was covered by preceding USGS work developing generalized model 
parameters from HSPF calibrations against flow data from 21 gauged streams in King and 
neighboring Snohomish County. These parameters were used with HSPF to generate hydrologic 
responses as time series of unit area land surface runoff for eight soil and land-cover types and 
two long-term hourly rainfall stations. King County soils are almost entirely derived from 
continental glaciation 12,000 years ago and consist of either low-porosity till or high-porosity 
outwash. These two soil types were paired with forest, pasture, and grass (lawn) to make up six 
soil and cover types. To these types were added two others, impervious and wetlands. One 
precipitation station represented the lowlands of western King County, and the other the foothills 
and valleys to the east. More stations were initially evaluated but discarded because of short 
records, data gaps, errors, and recording too coarse for the modeling purposes (e.g., in tenth-inch 
instead of hundredth-inch increments). 

In the third step, the longest, most complete rainfall record, from Seattle-Tacoma 
International Airport, was searched for any combination of seven water years that together would 
produce flow duration statistics for the selected soil and cover types that match the statistics from 
a simulation of the full record (step 5). The search yielded seven years from 1951 to 1987 that 
met this criterion. These years also proved to be acceptable for the eastern rain station. 

Generation of the 100-year frequency simulation (step 6) was complicated by the fact that 
a given storm generally does not produce maximum flows from all soil and land-cover types. 
However, the January 1990 storm, falling on already very wet ground, had characteristics that 
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did produce highly elevated flows from all of the types of interest. For till soils and impervious 
land, 100-year peak flow rates were estimated by fitting a Log Pearson Type III distribution to 
peak annual flows generated with the available 42-year record. This technique did not work well 
for outwash soils and wetlands, because of the relatively large soil storage in the former case and 
the flow attenuating effects of wetlands. In these cases semi-logarithmic graphing fit a flow 
frequency curve to peak flows. Scale factors were chosen to produce a weighted-average factor 
that increases the January 1990 peak flows from a mixture of soil and cover types to statistically 
determined 100-year rates. 

For verification (step 7), extensive tests of KCRTS-designed detention facilities were 
conducted by routing long-term HSPF-generated flow series from the full record through the 
units to determine if discrepancies in flow statistics from the short record caused faulty designs. 
Almost all designs using KCRTS met or came close to meeting their performance standards 
when tested with HSPF. Notwithstanding a small number of deviations at the relatively frequent 
recurrence end of the storm spectrum, producing both larger and smaller facilities than designed 
by HSPF, it was concluded that KCRTS-designed detention devices are expected to meet 
performance standards much better than units designed with single-event methodologies. Two 
watershed-scale (1,404 and 4,706 ha) tests demonstrated the utility of KCRTS as a basis for 
designing networks of detention facilities to maintain predevelopment stream hydrology (see 
KCRTS Case Study). 

KCRTS Case Study 

KCRTS was applied to compare the model’s ability to specify runoff detention facilities 
meeting runoff control standards to results using the SBUH method instead. The Soosette Creek 
watershed (1,404 ha) in King County provided the test case. This stream was already impacted 
biologically and expected to experience additional development to a full buildout condition. 
Predevelopment simulations were based on land cover obtained from 1985 aerial photographs. 
Pasture predominated in undeveloped areas at that time. The postdevelopment case assumed that 
all developable land would be built in high-density residential land use (10 to 15 dwellings per 
hectare), with assumed 25 percent impervious cover and 75 percent lawns. The supposition was 
that 91 percent of this development would drain to detention facilities, and the remainder would 
consist of small projects not subject to King County drainage review. It was further assumed that 
20 percent of the forest cover and all wetlands existing in 1985 would remain undisturbed. 

Performance standards applied to gauge results were as follows: (1) ability to match pre- 
and postdevelopment peak flow rates between the 2- and 10-year discharges, and (2) ability to 
match pre- and postdevelopment flow durations between 50 percent of the 2-year and the 50-year 
flow. More specifically, the Normalized Channel Stability Index (NCSI) was taken as a basis for 
judgment: 

NCSI = (2-yearpostdevelopment – 2-yearpredevelopment)/(10-yearpredevelopment – 2-yearpredevelopment) 

Previous observations of channel morphology, habitat characteristics and fish usage 
indicated that channels with an index greater than 1 are unstable and unable to support 
anadromous salmonid fish, whereas those with an index near zero have excellent habitat and 
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healthy fish populations, unless some other negative factor (e.g., blockage to fish passage, poor 
water quality) is present (Jackson et al., 2001). 

KCRTS-designed detention systems were estimated to maintain the two-year peak flow 
rates at different stream stations with very little change, whereas those facilities designed 
according to SBUH would allow increases of 15 to 20 percent. In the latter case two-year flow 
durations were forecast to rise by up to 80 percent, while those based on KCRTS would hold 
durations with almost no increases. The KCRTS facilities were also estimated to keep NCSI 
values at already degraded levels of 1.2–2.1, while the SBUH devices would permit further 
deterioration to 1.7–2.7. 

The Western Washington Hydrologic Model 

Characteristics 

WWHM is an outgrowth of KCRTS, extending the runoff-files approach from King 
County to all of western Washington. Accordingly, it utilizes model parameters and rainfall data 
from a wider area. The same eight soil and land-cover types underlying KCRTS are also used in 
WWHM, with parameter selections appropriate to the different locations in the region. Western 
Washington rainfall regimes are represented by 17 gauging stations at elevations below 457 m 
(1,500 ft), where almost all development occurs. For better representation of local conditions in 
the large area served by the model, it includes multipliers to adjust rainfall geographically. Pan 
evaporation coefficients similarly adjust evapotranspiration from place to place. 

Capabilities 

WWHM computes the pre- and postdevelopment 2- through 100-year flow frequency 
values from a detention facility discharge point. It then compares the pre- and postdevelopment 
flow durations to check if the device would meet WDOE’s flow control requirements, which are 
duration-based according to the following criterion: if postdevelopment flow duration values 
exceed any of the predevelopment durations occurring between 50 percent of predevelopment 
two-year up to the predevelopment 50-year surface runoff peak flow rates, then the requirement 
is not met. 

Limitations 

Being based on HSPF, WWHM shares the limitations inherent in that continuous model 
(e.g., not being capable of modeling backwater or tailwater situations). WWHM is a site-scale 
model and has been programmed specifically to design individual stormwater management 
practices. While the model can route runoff through multiple stormwater control devices in 
series, it cannot route through a natural lake or wetland. Routing effects become more important 
with increase in catchment area. For this reason it is recommended that WWHM not be used for 
drainage areas larger than 130 ha (320 acres). 

PREPUBLICATION 


0044563



  
 

 

 

 
 

 

 
 

 

 
 

 
 

 

  

506 Urban Stormwater Management in the United States 

REFERENCES 


Arnold, J. G., and N. Fohrer.  2005. SWAT2000: Current capabilities and research opportunities in 
applied watershed modeling. Hydrologic Processes 19:563e572. 

Arnold, J. G., Srinivasan, R., Muttiah, R. S., Williams, J. R.  1998. Large area hydrologic modeling and 
assessment Part I: model development.  Journal of the American Water Resources Association 34 
(1):73e89. 

Arnold, J. G., R. Srinivasan, R. S. Muttiah, and P. M. Allen.  1999. Continental scale simulation of the 
hydrologic balance. Journal of the American Water Resources Association 35(5):1037e1051. 

Bannerman, R., K. Baun, M. Bohn, P. E. Hughes, and D. A. Graczyk.  1983. Evaluation of Urban 
Nonpoint Source Pollution Management in Milwaukee County, Wisconsin, Vol. I. PB 84-
114164. EPA, Water Planning Division. 

Borah, D. K., and M. Bera. 2004.  Watershed-scale hydrologic and nonpoint source pollution models: 
Review of applications. Transactions of the ASAE 47(3):789–803. 

CEAP. 	2007. Conservation Effects Assessment Project.  Washington, DC: USDA Natural Resources 
Conservation Service.  Available at: www.nrcs.usda.gov/technical /NRI/ceap/. 

EPA (U.S. Environmental Protection Agency).  1983.  Results of the Nationwide Urban Runoff Program. 
Water Planning Division, PB 84-185552.  Washington, DC: EPA. 

Gassman, P. W., M. R. Reyes, C. H. Green, and J. G. Arnold.  2007.  The Soil and Water Assessment 
Tool: Historical Development Applications, and Future Research Directions. American Society of 
Agricultural and Biological Engineers 50(4):1211–1250. 

Jackson, C. R., S. J. Burges, X. Liang, K. M. Leytham, K. R. Whiting, D. M. Hartley, C. W. Crawford, B. 
N. Johnson, and R. R. Horner.  2001.  Development and application of simplified continuous 
hydrologic modeling for drainage design and analysis. Pp. 39–58 in Land Use and Watersheds: 
Human Influence on Hydrology and Geomorphology in Urban and Forest Areas. Water Science 
and Application Volume 2. Washington, DC: American Geophysical Union. 

James, W., W. Huber, R. Pitt, R. Dickinson, and R. James.  2002. Water Systems Models, Hydrology. 
CHI: Guelph, Ontario, Canada. 347 pp. 

Jha, M., J. G. Arnold, P. W. Gassman, F. Giorgi, and R. Gu.  2006. Climate change sensitivity 
assessment on upper Mississippi river basin stream flows using SWAT. Journal of the American 
Water Resources Association 42(4):997–1015. 

Johnson, P. D., R. Pitt, S.R. Durrans, M. Urrutia, and S. Clark.  2003. Metals Removal Technologies for 
Urban Stormwater. Water Environment Research Foundation.  WERF 97-IRM-2. ISBN: 1-
94339-682-3.  Alexandria, VA. 701 pgs. 

King County Surface Water Management Division.  1990.  Surface Water Design Manual. King County, 
Seattle, WA. 

Kirby, J. T., S. R. Durrans, R. Pitt, and P. D. Johnson.  2005. Hydraulic resistance in grass swales 
designed for small flow conveyance.  Journal of Hydraulic Engineering 131(1):65-68. 

Lumb, A. M., and D. James.  1976.  Runoff files for flood hydrograph simulation. ASCE Journal of the 
Hydraulics Division 102:1515–1531. 

Mausbach, M.J., and A.R. Dedrick.  2004.  The length we go: Measuring environmental benefits of 
conservation practices. J. Soil Water Cons. 59(5):96A-103A. 

Nara, Y., R. Pitt, S. R. Durrans, and J. Kirby.  2006.  Sediment transport in grass swales.  In: Stormwater 
and Urban Water Systems Modeling. Monograph 14. (edited by W. James, K.N. Irvine, E.A. 
McBean, and R.E. Pitt). CHI. Guelph, Ontario, pp. 379 – 402. 

Pitt, R. 	1979.  Demonstration of Nonpoint Pollution Abatement Through Improved Street Cleaning 
Practices, EPA-600/2-79-161, U.S. Environmental Protection Agency, Cincinnati, Ohio. 270 pgs. 

Pitt, R., and G. Shawley.	 1982. A Demonstration of Non-Point Source Pollution Management on Castro 
Valley Creek.  Alameda County Flood Control and Water Conservation District and the U.S. 
Environmental Protection Agency Water Planning Division (Nationwide Urban Runoff Program). 
Washington, D.C. June 1982. 

PREPUBLICATION 


0044564



 

 

 

 

 

 

 

 

 

Appendix D 	 507 

Pitt, R. 	1986.  The incorporation of urban runoff controls in the Wisconsin Priority Watershed Program. 
Pp. 290–313 in Advanced Topics in Urban Runoff Research, B. Urbonas and L. A. Roesner, eds. 
New York: Engineering Foundation and ASCE.  

Pitt, R. 	1987. Small Storm Urban Flow and Particulate Washoff Contributions to Outfall Discharges. 
Ph.D. Dissertation. Submitted to the Department of Civil and Environmental Engineering, 
University of Wisconsin–Madison. 

Pitt, R. 	1997.  unique features of the Source Loading and Management Model (SLAMM). Pp. 13–37 in 
Advances in Modeling the Management of Stormwater Impacts, Volume 6, W. James, ed. 
Guelph, Ontario: CHI and Lewis Publishers/CRC Press.  

Pitt, R. 	1999. Small storm hydrology and why it is important for the design of stormwater control 
practices. In Advances in Modeling the Management of Stormwater Impacts, Volume 7, W. 
James, ed. Guelph, Ontario: CHI and Lewis Publishers/CRC Press.  

Pitt, R., and P. Bissonnette.  1994. Bellevue Urban Runoff Program, Summary Report. PB84 237213, 
Water Planning Division, EPA and the Storm and Surface Water Utility, Bellevue, WA. 

Pitt, R., and M. Bozeman.  1982. Sources of Urban Runoff Pollution and Its Effects on an Urban Creek. 
EPA-600/52-82-090, EPA, Cincinnati, OH. 

Pitt, R., and J. McLean.  1986. Toronto Area Watershed Management Strategy Study. Humber River 
Pilot Watershed Project. Ontario Ministry of the Environment. Toronto. 

Pitt, R., and J. Voorhees.  2002.  SLAMM, the Source Loading and Management Model. Pp. 79–101 in 
Wet-Weather Flow in the Urban Watershed: Technology and Management, R. Field and D. 
Sullivan, eds. Boca Raton, FL: Lewis Publishers. 

Santhi, C., R. Srinivasan, J. G. Arnold, and J. R. Williams.  2005. A modeling approach to evaluate the 
impacts of water quality management plans implemented in a watershed in Texas. Environmental 
Modelling and Software 21:1141–1157. 

SWAT. 2008. http://www.brc.tamus.edu/swat/. 
USCS (U.S. Soil Conservation Service).  1986.  Urban Hydrology for Small Watersheds, Technical 

Release 55. U.S. Department of Agriculture, Washington, DC. 
WDOE (Washington Department of Ecology).  2005. Stormwater Management Manual for Western 

Washington. Washington Department of Ecology, Olympia, WA. 

PREPUBLICATION 


0044565



 

0044566



 
 

  

 

 

 

 
 

Appendix E 

Biographical Information for the Committee on Reducing Stormwater 


Discharge Contributions to Water Pollution 
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from the University of California, Los Angeles. 

Robert G. Traver is a professor of Civil and Environmental Engineering at Villanova 
University and the Director of the Villanova Urban Stormwater Partnership.  He conducts 
research on topics that include modeling of stream hydraulics, urban hydrology, water quality, 
and measures to mitigate stormwater effects of urbanization.  Most recently he has created a 
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modeling, and on technology-based standards. Ms. Wagner received a master’s degree in 
environmental studies from the Yale School of Forestry and Environmental Studies and a law 
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Green Streets 

Introduction 
By design and function, urban areas are covered with impervious surfaces: roofs, roads, sidewalks, and 
parking lots. Although all contribute to stormwater runoff, the effects and necessary mitigation of the 
various types of surfaces can vary significantly. Of these, roads and travel surfaces present perhaps the 
largest urban pollution sources and also one of the greatest opportunities for green infrastructure use. 

The Federal Highway Administration (FHA) estimates that more than 20% of U.S. roads are in urban 
areas.1 Urban roads, along with sidewalks and parking lots, are estimated to constitute almost two-thirds 
of the total impervious cover and contribute a similar ratio of runoff.2 While a significant source of 
runoff, roads are also a part of the infrastructure system, conveying stormwater along gutters to inlets and 
the buried pipe network. Effective road drainage, translated as moving stormwater into the conveyance 
system quickly, has been a design priority while opportunities for enhanced environmental management 
have been overlooked especially in the urban environment. 

 

The altered flow regime from traditional roadways, increased runoff volume, more frequent runoff events, 
and high runoff peak flows, are damaging to the environment and a risk to property downstream. These 
erosive flows in receiving streams will cause down cutting and channel shifting in some places and 
excessive sedimentation in others. The unnatural flow regime destroys stream habitat and disrupts aquatic 
systems. 

Compounding the deliberate rapid conveyance of stormwater, roads also are prime collection sites for 
pollutants. Because roads are a component of the stormwater conveyance system, are impacted by 
atmospheric deposition, and exposed to vehicles, they collect a wide suite of pollutants and deliver them 
into the conveyance system and ultimately receiving streams (See Table 1). The metals, combustion by-
products, and automotive fluids from vehicles can present a toxic mix that combines with the ubiquitous 
nutrients, trash, and suspended solids. 

Table 1. Examples of Stormwater Pollutants Typical of Roads.
3, 4

 

Pollutant Source Effects 

Trash 
--- 

Physical damage to aquatic animals and 
fish, release of poisonous substances 

Sediment/solids Construction, unpaved areas Increased turbidity, increased transport of 
soil bound pollutants, negative effects on 
aquatic organisms reproduction and 
function 

Metals 
• Copper 
• Zinc 
• Lead 
• Arsenic 
 

 
• Vehicle brake pads 
• Vehicle tires, motor oil 
• Vehicle emissions and engines 
• Vehicle emissions, brake linings, 

automotive fluids 

 
Toxic to aquatic organisms and can 
accumulate in sediments and fish tissues 

Organics associated 
with petroleum (e.g., 
PAHs) 

Vehicle emissions, automotive fluids, 
gas stations 

Toxic to aquatic organisms 

Nutrients Vehicle emissions, atmospheric 
deposition 

Promotes eutrophication and depleted 
dissolved oxygen concentrations 
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While other impervious surfaces can be replaced, for 
example using green roofs to decrease the amount of 
impervious roof surface, for the most part, impervious 
roads will, for some time to come, constitute a 
significant percentage of urban imperviousness 
because of their current widespread existence. 
Reducing road widths and other strategies to limit the amount of impervious surface are critical, but truly 
addressing road runoff requires mitigating its effects. 

Roads present many opportunities for green infrastructure application. One principle of green 
infrastructure involves reducing and treating stormwater close to its source. Urban transportation right-of-
ways integrated with green techniques are often called “green streets”. Green streets provide a source 
control for a main contributor of stormwater runoff and pollutant load. In addition, green infrastructure 
approaches complement street facility upgrades, street aesthetic improvements, and urban tree canopy 
efforts that also make use of the right-of-way and allow it to achieve multiple goals and benefits. Using 
the right-of-way for treatment also links green with gray infrastructure by making use of the engineered 
conveyance of roads and providing connections to conveyance systems when needed. 

Green streets are beneficial for new road construction and retrofits. They can provide substantial 
economic benefits when used in transportation applications. Billions of dollars are spent annually on road 
construction and rehabilitation, with a large percentage focused on rehabilitation especially in urban 
areas. Coordinating green infrastructure installation with broader transportation improvements can 
significantly reduce the marginal cost of stormwater management by including it within larger 
infrastructure improvements. Also, and not unimportantly, right-of-way installations allow for easy public 
maintenance. A large municipal concern regarding green infrastructure use is maintenance; using roads 
and right-of-ways as locations for green infrastructure not only addresses a significant pollutant source, 
but also alleviates access and maintenance concerns by using public space. 

In urban areas, roads present many opportunities for coordinated green infrastructure use. Some 
municipalities are capitalizing on the benefits gained by introducing green infrastructure in transportation 
applications. This paper will evaluate programs and policies that have been used to successfully integrate 
green infrastructure into roads and right-of-ways.  

Green Street Designs 
Green streets can incorporate a wide variety of design elements including street trees, permeable 
pavements, bioretention, and swales. Although the design and appearance of green streets will vary, the 
functional goals are the same: provide source control of stormwater, limit its transport and pollutant 
conveyance to the collection system, restore predevelopment hydrology to the extent possible, and 
provide environmentally enhanced roads. Successful application of green techniques will encourage soil 
and vegetation contact and infiltration and retention of stormwater. 

Alternative Street Designs (Street Widths) 
A green street design begins before any BMPs are considered. When building a new street or streets, the 
layout and street network must be planned to respect the existing hydrologic functions of the land 
(preserve wetlands, buffers, high-permeability soils, etc.) and to minimize the impervious area. If 
retrofitting or redeveloping a street, opportunities to eliminate unnecessary impervious area should be 
explored. 

Green Streets achieve multiple benefits, such as 
improved water quality and more livable 
communities, through the integration of stormwater 
treatment techniques which use natural processes 
and landscaping. 
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Implementation Hurdles 
Many urban and suburban streets, sized to meet 
code requirements for emergency service 
vehicles and provide a free flow of traffic, are 
oversized for their typical everyday functions. 
The Uniform Fire Code requires that streets 
have a minimum 20 feet of unobstructed width; 
a street with parking on both sides would 
require a width of at least 34 feet. In addition to 
stormwater concerns, wide streets have many 
detrimental implications on neighborhood livability, traffic conditions, and pedestrian safety.5  

The Transportation Growth and Management Program of Oregon, through a Stakeholder Design Team, 
developed a guide for reducing street widths titled the Neighborhood Street Design Guidelines.

6 The 
document provides a helpful framework for cities to conduct an inclusive review of street design profiles 
with the goal of reducing widths. Solutions for accommodating emergency vehicles while minimizing 
street widths are described in the document. They include alternative street parking configurations, 
vehicle pullout space, connected street networks, prohibiting parking near intersections, and smaller block 
lengths.  

In 1997, Oregon, which has adopted the 
Uniform Fire Code, specifically granted 
local government the authority to establish 
alternative street design standards but 
requires them to consult with fire 
departments before standards are adopted. 
Table 2 provides examples of alternative 
street widths allowed in U.S. jurisdictions.7 

Swales 

Swales are vegetated open channels 
designed to accept sheet flow runoff and 
convey it in broad shallow flow. The intent 
of swales is to reduce stormwater volume 
through infiltration, improve water quality 
through vegetative and soil filtration, and 
reduce flow velocity by increasing channel 
roughness. In the simple roadside grassed 
form, they have been a common historical 

component of road design. Additional benefit can be attained through more complex forms of swales, 
such as those with amended soils, bioretention soils, gravel storage areas, underdrains, weirs, and thick 
diverse vegetation. 

Implementation Hurdles 

There is a common misconception of open channel drainage being at the bottom of a street development 
hierarchy in which curb and gutter are at the top. Seattle’s Street Edge Alternative Project and other 
natural drainage swale pilot projects have demonstrated that urban swales not only mitigate stormwater 
impacts, but they can also enhance the urban environment.8 

 
Figure 1. The street-side swale and adjacent porous 
concrete sidewalk are located in the High Point 
neighborhood of Seattle, WA  
(Source: Abby Hall, US EPA). 

Oregon State Code Granting Authority for Street 
Standards to Local Government 

ORS 92.044 - Local governments shall supersede and prevail 
over any specifications and standards for roads and streets 
set forth in a uniform fire code adopted by the State Fire 
Marshal, a municipal fire department or a county firefighting 
agency…. Local governments shall consider the needs of the fire 
department or fire-fighting agency when adopting the final 
specifications and standards. 
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Table 2. Examples of Alternative Street Widths 

Jurisdiction Street Width Parking Condition 

Phoenix, AZ 28' parking both sides 

Santa Rosa, CA 30' 
26'-28' 

20' 
20' 

parking both sides, <1000ADT 
parking one side 
no parking 
neck downs @ intersection 

Orlando, FL 28' 
22' 

parking both sides, res. Lots<55’ wide 
parking both sides, res. Lots>55’ wide 

Birmingham, MI 26' 
20' 

parking both sides 
parking one side 

Howard County, MD 24' parking unregulated 

Kirkland, WA 12' 
20' 
24' 
28' 

alley 
parking one side 
parking both sides – low density only 
parking both sides 

Madison, WI 27' 
28' 

parking both sides, <3DU/AC 
parking both sides, 3-10 DU/AC 

ADT: Average Daily Traffic   DU/AC: dwelling units per acre 

 

Bioretention Curb Extensions and 

Sidewalk Planters 
Bioretention is a versatile green street strategy. 
Bioretention features can be tree boxes taking 
runoff from the street, indistinguishable from 
conventional tree boxes. Bioretention features can 
also be attractive attention grabbing planter boxes 
or curb extensions. Many natural processes occur 
within bioretention cells: infiltration and storage 
reduces runoff volumes and attenuates peak flows; 
biological and chemical reactions occur in the 
mulch, soil matrix, and root zone; and stormwater 
is filtered through vegetation and soil.  

Implementation Hurdles 
A few municipal DOT programs have instituted 
green street requirements in roadway projects, but 
as of yet, specifications for street bioretention 
have not yet been incorporated into municipal 
DOT specifications. Many cities do have street bioretention pilot projects; two of the well documented 
programs are noted in the table. Several concerns and considerations have prevented standard 
implementation of bioretention by DOTs. 

Table 3. Municipalities with Swale Specifications and Standard Details 

Municipality Document Section Title Section # 

City of Austin9 Standard Specifications and 
Standard Details 

Grass-Lined Swale and Grass-
Lined Swale with Stone Center 

627S 

City of Seattle10 2008 Standard Specifications for 
Municipal Construction 

Natural Drainage Systems 7-21 

 

 

Figure 2. This bioretention area takes runoff from the 
street through a trench drain in the sidewalk as well as 
runoff from the sidewalk through curb cuts 
(Source: Abby Hall, US EPA). 
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The diversity of shapes, sizes, and layouts bioretention can take is a significant obstacle to their 
incorporation with DOT specifications and standards. Street configurations, topography, soil conditions, 
and space availability are some of the factors that will influence the design of the bioretention facility. 
These variables make documentation of each new bioretention project all the more important. By building 
a menu of templates from local bioretention projects, future projects with similar conditions will be easier 
to implement and cost less to design. The documentation should include copies of the details and 
specifications for the materials used. A section on construction and operation issues, costs, lessons 
learned, and recommendations for similar designs should also be included in project documentation. 
Portland’s Bureau of Environmental Services has proven adept at documenting each of its Green Streets 
projects and making them accessible online.13  

Utilities are a chief constraint to implementing bioretention as a retrofit in urban areas. The Prince 
George’s County, MD Bioretention Design Specifications and Criteria manual recommends applying the 
same clearance criteria recommended for storm drainage pipes.14 Municipal design standards should 
specify the appropriate clearance from 
bioretention or allowable traversing.  

Plants are another common concern of 
municipal staff, whether it is maintenance, 
salt tolerance, or plant height with regard to 
safety and security. Cities actively 
implementing LID practices in public spaces 
maintain lists of plants which fit the 
vegetated stormwater management practice 
niche. These are plants that flourish in the 
regional climate conditions, are adapted to 
periodic flooding, are low maintenance, and, 
if in cold climates, salt tolerant. Most often 
these plants are natives, but sometimes an 
approved non-native will best fit necessary criteria. A municipal plant list should be periodically updated 
based on maintenance experience, and vegetation health surveys.  

Permeable Pavement 
Permeable pavement comes in four forms: permeable concrete, permeable asphalt, permeable interlocking 
concrete pavers, and grid pavers. Permeable concrete and asphalt are similar to their impervious 
counterparts but are open graded or have reduced fines and typically have a special binder added. 
Methods for pouring, setting, and curing these permeable pavements also differ from the impervious 
versions. The concrete and grid pavers are modular systems. Concrete pavers are installed with gaps 
between them that allow water to pass through to the base. Grid pavers are typically a durable plastic 
matrix that can be filled with gravel or vegetation. All of the permeable pavement systems have an 
aggregate base in common which provides structural support, runoff storage, and pollutant removal 
through filtering and adsorption. Aside from a rougher unfinished surface, permeable concrete and asphalt 
look very similar to their impervious versions. Permeable concrete and asphalt and certain permeable 
concrete pavers are ADA compliant.  

Table 4. Municipalities with Bioretention Pilot Projects in the Right-of-Way 

Municipality Bioretention Type Document 

Maplewood, MN Rain gardens Implementing Rainwater in Urban Stormwater Management 
11

 

Portland, OR • Curb extensions 
• Planters 
• Rain gardens 

2006 Stormwater Management Facility Monitoring Report 
12

 

Prince George’s County, MD - 2.12.1.16 Utility Clearance 

Utility clearances that apply to storm drainage pipe and 
structure placement also apply to bioretention. Standard 
utility clearances for storm drainage pipes have been 
established at 1' vertical and 5' horizontal. However, 
bioretention systems are shallow, non-structural IMP's 
consisting of mostly plant and soil components, (often) with a 
flexible underdrain discharge pipe. For this reason, other 
utilities may traverse a bioretention facility without adverse 
impact. Conduits and other utility lines may cross through 
the facility but construction and maintenance operations 
must include safeguard provisions. In some instances, 
bioretention could be utilized where utility conflicts would 
make structural BMP applications impractical. 
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Implementation Hurdles 
Of all the green streets practices, 
municipal DOTs have been arguably most 
cautious about implementing permeable 
pavements, though it should be noted that 
some DOTs have, for decades, specified 
open-graded asphalt for low use roadways 
because of lower cost; to minimize vehicle 
hydroplaning; and to reduce road noise. 
The reticence to implement on a large-
scale, however, is understandable given 
the lack of predictability and experience 
behind impervious pavements. However, 
improved technology, new and ongoing 
research, and a growing number of pilot 
projects are dispelling common myths 
about permeable pavements. 

The greatest concern among DOT staff 
seems to be a perceived lack of long-
term performance and maintenance data. Universities and DOTs began experimenting with permeable 
pavements in parking lots, maintenance yards, and pedestrian areas as early as twenty years ago in the 
U.S., even earlier in Europe. There is now a wealth of data on permeable pavements successfully used for 
these purposes in nearly every climate region of the country. In recent years, the cities of Portland, OR, 
Seattle, WA, and Waterford, CT and several private developments have constructed permeable pavement 
pilots within the roadway with positive results.  

The two typical maintenance activities are 
periodic sweeping and vacuuming. The City of 
Olympia, WA has experimented with several 
methods of clearing debris from permeable 
concrete sidewalks. Each of the methods was 
evaluated on the ease of use, debris removal, and 
the performance pace. The cost analysis by 
Olympia, WA found that the maintenance cost for pervious pavement was still lower than the traditional 
pavement when the cost of stormwater management was considered. 

 

Freeze/thaw and snow plows are the major concerns for permeable pavements in cold climate 
communities. However, these concerns have proven to be generally unwarranted when appropriate design 
and maintenance practices are employed. A well designed permeable pavement structure will always 
drain and never freeze solid. The air voids in the pavement allow plenty of space for moisture to freeze 
and ice crystals to expand. Also, rapid drainage through the pavement eliminates the occurrence of 
freezing puddles and black ice. Cold climate municipalities will need to make adjustments to snow 
plowing and deicing programs for permeable pavement areas. Snow plow blades must be raised enough to 
prevent scraping the surface of permeable pavements, particularly paver systems. Also, sand should not 
be applied. 

Table 5. Municipalities with Permeable Pavement Specifications and Standard Details 

Municipality Document Section Title Section # 

Portland 2007 Standard Construction 
Specifications 

Unit Pavers (includes permeable 
pavers) 

00760 

Olympia WSDOT Specification Pervious Concrete Sidewalks 8-30 

Figure 3. Pervious pavers used in the roadway of a 
neighborhood development in Wilsonville, OR  
(Source: Abby Hall, US EPA). 

Permeable pavement concerns in the roadway often 
raise concerns of safety, maintenance, and durability. 
Municipalities can replace impervious surfaces in other 
non-critical areas such as sidewalks, alleys, and 
municipal parking lots. These types of applications help 
municipalities build experience and a market for the 
technology. 
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Table 6. A Study in Olympia, WA Comparison of the cost of permeable 

concrete sidewalks to the cost of traditional impervious sidewalks15 

Traditional Concrete Sidewalk Permeable Concrete Sidewalk 

Construction Cost Maintenance Cost Construction Cost Maintenance Cost 

$5,003,000* $156,000 $2,615,000* $147,000 

Total = $5,159,000 
$101.16 per square yard 

Total = $2,762,000 
$54.16 per square yard 

*The cost of stormwater management (stormwater pond) for the added impervious surface is 
factored into the significantly higher cost of constructing the traditional concrete sidewalk. 
Maintenance of the stormwater pond is also factored into the traditional concrete sidewalk 
maintenance cost. 

Sidewalk trees and tree boxes 
From reducing the urban heat island effect 
and reducing stormwater runoff to improving 
the urban aesthetic and improving air quality, 
much is expected of street trees. Street trees 
are even good for the economy. Customers 
spend 12% more in shops on streets lined 
with trees than on those without trees.16 
However, most often street trees are given 
very little space to grow in often inhospitable 
environments. The soil around street trees 
often becomes compacted during the 
construction of paved surfaces and 
minimized as underground utilities encroach 
on root space. If tree roots are surrounded by 
compacted soils or are deprived of air and 
water by impervious streets and sidewalks, 
their growth will be stunted, their health will 
decline, and their expected life span will be cut short. By providing adequate soil volume and a good soil 
mixture, the benefits obtained from a street tree multiply. To obtain a healthy soil volume, trees can 
simply be provided larger tree boxes, or structural soils, root paths, or “silva cells” can be used under 
sidewalks or other paved areas to expand root zones. These allow tree roots the space they need to grow 
to full size. This increases the health of the tree and provides the benefits of a mature sized tree, such as 
shade and air quality benefits, sooner than a tree with confined root space.  

Table 7. Healthy Tree Volume and Permeable Pavement Specifications and Standard Details 

Jurisdictions Minimum Soil Volume Section Title Section # 

Prince William County, VA Large tree 970 cf 
Medium tree 750 cf 
Small tree 500 cf 

Design Construction 
Manual (Sec 800) 

Table 8-8 

Alexandria, VA  300 cf Landscape Guidelines II.B. (2) 

 

 
Figure 4. Trees planted at the same time but with different 
soil volumes, Washington DC 
(Source: Casey Trees) 
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Implementation Hurdles 
Providing an adequate root volume for trees comes down to a trade off between space in the right-of-way 
and added construction costs. The least expensive way to obtain the volume needed for roots to grow to 
full size is providing adequate space unhindered by utilities or other encroachments. However, it is often 
hard to reserve space dedicated just to street trees in an urban right-of-way with so many other uses 
competing for the room they need. As a result, some creative solutions, though they cost more to install, 
have become useful alternatives in crowded subsurface space. Structural soils, root paths, and “silva 
cells” leave void space for roots and still allow sidewalks to be constructed near trees.  

Root Paths can be used to increase tree root volume by connecting a small tree root volume with a larger 
subsurface volume nearby. A tunnel-like system extends from the tree underneath a sidewalk and 
connects to an open space on the other side.  

Silva Cells17 are another option for 
supporting sidewalks near trees while still 
providing enough space for roots to grow. 
These plastic milk crate-like frames fit 
together and act as a supporting structure for 
a sidewalk while leaving room for 
uncompacted soil and roots inside the frame. 

Permeable pavement sidewalks are another 
enhancement to the root space. They provide 
moisture and air to roots under sidewalks. 
Soils under permeable pavements can still 
become compacted. Structural soils18 are a 
good companion tree planting practice to 
permeable pavement. When planting a tree in 
structural soils an adequate tree root volume 
is excavated and filled with a mix of stone 
and soil that still provides void space for 
healthy roots and allows for sidewalks, 
plazas or other paved surfaces to be 
constructed over them. 

Case Studies 

Portland, OR: Green Street Pilot Projects 
Portland, Oregon is a national leader in developing green infrastructure. Portland’s innovation in 
stormwater management was necessitated by the need to satisfy a Combined Sewer Overflow consent 
decree, Safe Drinking Water Act requirements, impending Total Maximum Daily Load limitations, 
Superfund cleanup measures and basement flooding. Through the 1990s, over 3 billion gallons of 
combined sewer overflow discharged to the Willamette River every year.19 All of these factors plus 
leadership and local desires to create green solutions and industries compelled the city to implement green 
infrastructure as a complement to adding capacity to the sewer system with large pipe overflow 
interceptors. Despite gaps in long-term performance data, Portland took a proactive approach in 
implementing green infrastructure pilot projects. 

Portland’s green infrastructure pilot projects have their roots in the city’s 2001 Sustainable Infrastructure 
Committee. The committee, consisting of representatives from Portland’s three infrastructure 
management Bureaus, documented the city’s ongoing efforts toward sustainable infrastructure, gathered 
research on green infrastructure projects from around the country, and identified opportunities for local 
pilots.20, 21, 22  

 

Figure 5. Root Paths direct tree roots under paving and 
into better soil areas for tree root growth 
(Source: Arlington County, VA). 

0044581



 9 

One of the Bureau of Environmental 
Services’ (BES) earliest green 
infrastructure retrofit projects within 
the right-of-way was a set of two 
stormwater curb extensions on NE 
Siskiyou Street. Portland had been 
retrofitting many streets with curb 
extensions for the purpose of 
pedestrian safety, but this was the first 
done for the purpose of treating street 
runoff. In a simulated 25-year storm 
event flow test, the curb extensions 
captured 85% of the runoff volume 
that would be discharged to the 
combined sewer system and reduced 
peak flow by 88%.23 

Between 2003 and 2007, Portland 
designed and implemented a variety 
of Green Street pilots. Funding 
sources for these projects have come 
from BES, Portland Department of 
Transportation, U.S. EPA, and an 
Innovative Wet Weather Fund. BES 
combined funds with an EPA grant to 
create the Innovative Wet Weather 
Fund. In 2004, nearly $3 million from 
the Innovative Wet Weather Fund was 
budgeted for a long list of projects 
from city green roofs, public-private 
projects, and a number of pilot 
projects within the right-of-way.24 
Several pilots have been cost 
competitive with or less costly than 
conventional upgrades. The Bureau 
recognizes that costs will decrease 
once these projects become more 
routine. Many of the pilot project 
costs included one time costs such as 
the development of outreach materials 
and standard drawings.  

 

Figure 6. Silva cell structures support the sidewalk while providing 
root space for street trees  
(Source: Deep Root Partners, LP). 

 
Figure 7. Structural soils provide void space for root growth and 
load-bearing for sidewalk 
(Source: Urban Horticulture Institute, Cornell University). 
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Table 8. Portland, OR - Green Street Pilot Projects 

Location Design 

Year 

Completed Cost 

NE Siskiyou b/w NE 35th Pl. and 
NE 36th Ave 

Stormwater curb extension 2003 $20,000 

3 blocks of the Westmoreland 
Neighborhood 

Permeable Pavers in parking 
lanes and curb to curb 

2004 $412,000 

SE Ankeny b/w SE 56th and SE 
57th Ave. 

Stormwater curb extensions 2004 $11,946 

NE Fremont b/w NE 131st and 
132nd Av 

Stormwater curb extension 2005 $20,400 

SW 12th Ave b/w SW 
Montgomery and Mill 

Stormwater planters 2005 $34,850 

East Holladay Park Pervious paver parking lot 2005 $165,000 

4 blocks of North Gay Avenue b/w  
N Wygant and  
N Sumner 

Porous concrete in curb lanes 
and curb to curb; porous asphalt 
in curb lanes and curb to curb 

2005 -- 

SW Texas  Stormwater wetlands and 
swales 

2007 $2.3 
million 

Division St. – New Seasons 
Market 

Stormwater planters and swales -- -- 

SE Tibbetts and SE 21st Ave. Stormwater curb extension and 
planters 

-- -- 

Source: Portland Bureau of Environmental Services, 2008 
http://www.portlandonline.com/bes/index.cfm?c=44463& 

 

Each of the pilot projects have been well documented by BES. A consistent format has been used to 
describe pilot background, features, engineering design, landscaping, project costs, maintenance, 
monitoring, and, most importantly, lessons learned. These case studies as well as other Green Street 
documentation can be found on BES’s Sustainable Stormwater webpage, 
http://www.portlandonline.com/BES/index.cfm?c=34598. Due to physical factors (drainage, slope, soil, 
existing utilities, multiple uses) and development factors (retrofit, redevelopment, and new construction), 
there will be many variations on Green Streets. As part of the program, a continually updated Green 
Street Profile Notebook will catalog the successful green street projects. Users can use the Notebook for 
permitting guidance, to identify green streets facilities appropriate for various factors, but the document is 
not a technical document with standard details. 

Figure 8: NE Siskiyou Vegetated Curb Extensions 
Source: City of Portland – Bureau of Environmental Services 
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The Green Streets Team 
The City of Portland, OR is widely acknowledged for long term, forward thinking, and comprehensive 
transportation and environmental planning. Portland recognized the fact that 66% of the City’s total 
runoff is collected from streets and the right-of-way.25 The city also saw the potential for transportation 
corridors to meet multiple objectives, including: 

• Comprehensively address numerous City goals for neighborhood livability, sustainable development, 
increased green spaces, stormwater management, and groundwater protection; 

• Integrate infrastructure functions by creating “linear parks” along streets that provide both 
pedestrian/bike areas and stormwater management; 

• Avoid the key impacts of unmanaged stormwater whereby surface waterbodies are degraded, and 
water quality suffers;  

• Manage stormwater with investments citizens can support, participate in, and see; 

• Manage stormwater as a resource, rather than a waste; 

• Protect pipe infrastructure investments (extend the life of pipe infrastructure, limit the additional 
demand on the combined sewer system as development occurs); 

• Protect wellhead areas by managing stormwater on the surface; and 

• Provide increased neighborhood amenities and value. 

In a two phased process from 2005 to 2007, 
the Green Streets Team, a cross agency and 
interdisciplinary team, developed a 
comprehensive green streets policy and a way 
forward for the green streets agenda. Phase 1 
identified challenges and issues and began a 
process for addressing them. Barriers to the 
public initiation of green street projects 
included a code and standards that would 
disallow or discourage green street strategies, 
long term performance unknowns, and 
maintenance responsibilities. To address 
these barriers, the Green Streets Team 
organized into subgroups focusing on 
outreach, technical guidance, infrastructure, 
maintenance, and resources. 

Phase 2 of the Green Streets project 
synthesized the opportunities and solutions 
identified in Phase 1 into a citywide Green 
Streets Program. The first priority for this 
phase was the drafting of a binding citywide 
policy. The resolution was adopted by the 
Portland City Council in March 2007.  

 

Prior to the start of the Portland effort, 90% of implemented 
green street projects were issued by private permits rather 

than city initiated projects.  

Six Approaches to Implementing Green Streets 

Pathway Implementation 

City-initiated street 
improvement projects 

City designs, manages, maintains 

City-initiated stormwater 
retrofits 

City designs, manages, maintains 

Neighborhood-initiated 
LIDs 

 

Developer-initiated 
subdivisions with public 
streets 

Developer designs and builds via 
City permit and review process, 
then turns over new right of way to 
the City after warranty period 

Developer-initiated 
subdivisions with 
private streets 

Developer designs and builds via 
City permit and review process, and 
turns over to home-owner 
association 

Developer-related 
initiated frontage 
improvements on 
existing public streets 

Developer designs and builds new 
sidewalks and curbs via City permit 
and review process, usually 
because the City required it via a 
building permit or via a land division 

Source: Portland Green Streets, Phase 1 
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The second priority for Phase 2 was developing communication and planning procedures for 
incorporating multi-bureaus plans into the scheduled Portland DOT Capital Improvement Program (CIP). 
Three timeframes for green street project planning were recommended. In the short term, the CIP 
Planning Group, backed by the citywide policy directive, will shift to a focus on “identifying and 
evaluating opportunities to partner.” For example, coordinating Water Bureau and BES pipe replacement 

Portland City Council Approved Green Streets Policy 

Goal: City of Portland will promote and incorporate the use of green street facilities in public and private 
development. 

City elected officials and staff will: 

1. Infrastructure Projects in the Right of Way: 

a. Incorporate green street facilities into all City of Portland funded development, redevelopment or 
enhancement projects as required by the City’s September 2004 (or updated) Stormwater Management 
Manual. Maintain these facilities according to the May 2006 (or updated) Green Streets Maintenance 
Policy. 

If a green street facility (infiltrating or flow through) is not incorporated into the Infrastructure Project, or only 
partial management is achieved, then an off site project or off site management fee will be required. 

b. Any City of Portland funded development, redevelopment or enhancement project, that does not trigger the 
Stormwater Manual but requires a street opening permit or occurs in the right of way, shall pay into a “% for 
Green” Street fund. The amount shall be 1% of the construction costs for the project. 

Exceptions: Emergency maintenance and repair projects, repair and replacement of sidewalks and 
driveways, pedestrian and trail replacement, tree planting, utility pole installation, street light poles, traffic, 
signal poles, traffic control signs, fire hydrants, where this use of funds would violate contracted or legal 
restrictions.  

2. Project Planning and Design: 

a. Foster communication and coordination among City Bureaus to encourage consideration of watershed 
health and improved water quality through use of green street facilities as part of planning and design of 
Bureau projects. 

b. Coordinate Bureau work programs and projects to implement Green Streets as an integrated aspect of City 
infrastructure. 

c. Plan for large-scale use of Green Streets as a means of better connecting neighborhoods, better use of the 
right of way, and enhancing neighborhood livability. 

d. Strive to develop new and innovative means to cost-effectively construct new green street facilities. 

e. Develop standards and incentives (such as financial and technical resources, or facilitated permit review) for 
Green Streets projects that can be permitted and implemented by the private sector. These standards and 
incentives should be designed to encourage incorporation of green street facilities into private 
development, redevelopment and enhancement projects. 

3. Project and Program Funding: 

a. Seek opportunities to leverage the work and associated funding of projects in the same geographic areas 
across Bureaus to create Green Street opportunities. 

b. Develop a predictable and sustainable means of funding implementation and maintenance of Green Street 
projects. 

4. Outreach: 

a. Educate citizens, businesses, and the development community/industry about Green Streets and how they 
can serve as urban greenways to enhance, improve, and connect neighborhoods to encourage their 
support, demand and funding for these projects. 

b. Establish standard maintenance techniques and monitoring protocols for green street facilities across 
bureaus, and across groups within bureaus. 

5. Project Evaluation: 

a. Conduct ongoing monitoring of green street facilities to evaluate facility effectiveness as well as 
performance in meeting multiple City objectives for: 

- Gallons managed; 

- Projects distributed geographically by watershed and by neighborhood; and 
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projects with DOT maintenance, repair, and improvement projects. The mid-term approach is more 
proactive and involves forecasting potential green street projects using existing bureau data and GIS tools. 
As for the long term, green street objectives will be incorporated into the citywide systems plan which 
guides city bureaus for the next 20 years. 

The Green Street Team methodology propelled Portland’s early green street pilot projects into a 
comprehensive, citywide multi-bureau program. The program built on previous efforts by the Sustainable 
Infrastructure Committee as well as other efforts such as the 2005 Portland Watershed Management Plan, 
established a City Council mandated policy, and institutionalized green street development. The outcome 
of this approach is multi-agency buy-in and responsibility for the effort. For instance, because of their 
knowledge of plant maintenance, Portland Parks and Recreation is responsible for the maintenance of 
some DOT installations. 

Chicago, IL: Green Alleys Program 
The City of Chicago, Illinois has an alley system that is perhaps the largest in the world. These 13,000 
publicly owned alleys result in 1,900 miles, or 3,500 acres, of impermeable surfaces in addition to the 
street network. Because the alley system was not originally paved, there are no sewer connections as part 
of the original design. Over time the alleys were paved and flooding in garages and basements began to 
occur as a result of unmanaged stormwater runoff. Since the city already spends $50 million each year to 
clean and upgrade 4,400 miles of sewer lines and 340,000 related structures, the preferred solution to the 
flooded alleys is one that doesn’t put more stress on an already overburdened and expensive sewer 
system.26  

In 2003, the Chicago Department of Transportation (CDOT) used permeable pavers and French drain 
pilot applications to remedy localized flooding problems in alleys in the 48th Ward.27 These applications 
proved to be successful and by 2006, CDOT launched its Green Alley Program with the release of the 
Chicago Green Alley Handbook (Handbook).28  

The Chicago Green Alley Program is unique because it marries green infrastructure practices in the public 
right-of-way with green infrastructure efforts on private property. The user-friendly Handbook, which 
describes both facets of the program including the design techniques and their benefits, is an award 
winning document. The American Society of Landscape Architects awarded the creators of the Handbook 
the 2007 Communications Honor Award for the clear graphics and simple, yet effective, message.29 The 
Handbook explains to the residents why green infrastructure is important, how to be good stewards of the 
Green Alley in their neighborhood, and what sorts of “green” practices they can implement on their 
property to reduce waste, save water, and help manage stormwater wisely.  

While the initial impetus behind the Green Alley Program was stormwater management, Chicago decided 
to use this opportunity to address other environmental concerns as well as reducing the urban heat island 
effect, recycling, energy conservation, and light pollution.  

Green Infrastructure in the Right-of-Way 
Chicago’s Green Alley Program uses the following five techniques in the public right-of-way to “green” 
the alley: 

1. Changing the grade of the alley to drain to the street rather than pond water in the alley or drain 
toward garages or private property. 

2. Using permeable pavement that allows water to percolate into the ground rather than pond on the 
surface. 

3. Using light colored paving material that reflects sunlight rather than adsorbing it, reducing urban 
heat island effect. 
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4. Incorporating recycled materials 
into the pavement mix to reduce 
the need for virgin materials and 
reduce the amount of waste going 
into the landfill. 

5. Using energy efficient light 
fixtures that focus light 
downward, reducing light 
pollution.  

Four design approaches were created 
using these techniques. Based on the local 
conditions, the most appropriate approach 
is selected. In areas where soils are well-
draining, permeable pavement is used. In 
areas where buildings come right up to the 
edge of pavement and infiltrated water 
could threaten foundations, impermeable 
pavement strips are used on the outside 
with a permeable pavement strip down the 
middle. In areas where soils do not 
provide much infiltration capacity, the 
alley is regraded to drain properly and impermeable pavement made with recycled materials is used. 
Another approach utilizes an infiltration trench down the middle of the alley. Light colored (high albedo) 
pavement, recycled materials, and energy efficient, glare reducing lights are a part of each design 
approach.  

Green Infrastructure on Private Property 

The Handbook also describes actions that property owners can take to “green” their own piece of 
Chicago. The Handbook describes the costs, benefits, and utility of the following practices: 

• Recycling; 

• Composting; 

• Planting a tree; 

• Using native landscape vegetation; 

• Constructing a rain garden; 

• Installing a rain barrel; 

• Using permeable pavement for patios; 

• Installing energy efficient lighting; and 

• Utilizing natural detention. 
 

By bringing this wide range of “green” practices to the attention of homeowners, the positive impacts of 
the Green Alley Program spread beyond the boundaries of the right-of-way, increasing awareness and 
providing practical resources to help community members be a part of the solution.  

Chicago Green Alley Cost Considerations 
When the program began in 2006, repaving the alleys with impermeable pavement ranged in cost from 
$120,000 to $150,000, whereas a total Green Alley reconstruction was more along the lines of $200,000 
to $250,000.30 While less expensive conventional rehabilitation options may seem more attractive, they 
don’t provide a solution to the localized flooding issues or the combined sewer system overflow 
problems. Sewer system connections could be established to solve the localized flooding problem, but it 
would add to the already overburdened sewer system and increase the cost of the reconstruction to that of 
the impermeable alley option. Consequently, the higher priced Green Alley option proved to be the best 
investment as it has multiple benefits in addition to solving localized flooding and reducing flow into the 
combined sewer system. The additional benefits of the Green Alley Program include not only urban heat 

 

 

Figure 9: Permeable Asphalt Installation Using Ground Tire 
Rubber. 
Source: Chicago Department of Transportation, Sustainable 
Development Initiatives; Streetscape and Urban Design Program, 
CDOT Division of Project Development. 
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island effect reduction, material recycling, energy conservation, and light pollution reduction, but also the 
creation of a new market.  

In 2006, when the Green Alley Program began, the city paid about $145 per cubic yard of permeable 
concrete. Just one year later, the cost of permeable concrete had dropped to only $45 per cubic yard. 
Compared with the cost of ordinary concrete, $50 per cubic yard, permeable concrete may have seemed 
like an infeasible option in the past to customers wanting to purchase concrete.31 After the city’s initial 
investment in the local permeable concrete market, the product cost has come down making permeable 
concrete a more affordable option for other consumers besides the city. This has resulted in an increased 
application of permeable concrete throughout the region. 

 

  

Figure 10: Permeable Pavers and Permeable Concrete Chicago Alleys 
(Source: Abby Hall, US EPA) 
 

The success of the Chicago Green Alley Program is evident. Not only are the alleys been “greened” as a 
result of the program, the surrounding properties and even the surrounding neighborhoods are 
experiencing the positive impacts of the program’s implementation.  

Conclusions and Recommendations 
Incorporating green streets as a feature of urban stormwater management requires matching road function 
with environmental performance. Enhancing roads with green elements can improve their primary 
function as a transportation corridor while simultaneously mitigating their negative environmental 
impacts. In theory and practice many municipalities are not far removed from dedicated green streets 
programs. Street tree and other greenscaping programs are often identified and promoted along urban 
transportation corridors. Adapting them to become fully functional green streets requires minor design 
modifications and an evaluation of how to maximize the benefits of environmental systems.  

Portland’s green streets program demonstrates how common road and right-of-way elements (e.g., traffic 
calming curb extensions, tree boxes) can be modified and optimized to provide stormwater management 
in addition to other benefits. The curb cuts and design variations to allow runoff to enter the vegetated 
areas are subtle changes with a significant impact and demonstrate how stormwater can be managed 
successfully at the source. One of the biggest successes of the program was reassessing common design 
features and realizing that environmental performance can be improved by integrating stormwater 
management. 

Where Portland used vegetation, Chicago’s Green Alley Program similarly demonstrates that hardscape 
elements can be an integral part of a greening program. By incorporating permeable pavements that 
simulate natural infiltration, Chicago enhances the necessary transportation function of alleys while 
enhancing infrastructure and environmental management. Portland also contrasts the “soft” and “hard” 
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elements of green streets by using both permeable pavements and vegetated elements. The green options 
available demonstrate the flexibility of green infrastructure to satisfy road function and environmental 
objectives and highlight why transportation corridors are well suited for green infrastructure. 

 
 

As public spaces, roads are prime candidates for green infrastructure improvements. In addition to 
enabling legislation, and technical guidance, developing a green streets program requires an institutional 
re-evaluation of how right-of-ways are most effectively managed. This process typically includes: 

• Assessing the necessary function of the road and selecting the minimum required street width to 
reduce impervious cover; 

• Enhancing streetscaping elements to manage stormwater and exploring opportunities to integrate 
stormwater management into roadway design; and 

• Integrating transportation and environmental planning to capitalize on economic benefits.  

The use of green streets offers the capability of transforming a significant stormwater and pollutant source 
into an innovative treatment system. Green streets optimize the performance of public space easing 
maintenance concerns and allowing municipalities to coordinate the progression and implementation of 
stormwater control efforts. In addition, green streets optimize the performance of both the transportation 
and water infrastructure. Effectively incorporating green techniques into the transportation network 
provides significant opportunity to decrease infrastructure demands and pollutant transport. 
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Green Infrastructure Retrofit Policies  

Introduction 
Existing development, especially in urbanized and urbanizing areas, is responsible for currently degraded 
water quality and stream conditions. Changes in land cover and the increased imperviousness of the urban 
environment have resulted in larger volumes of runoff traveling at faster velocities. This has caused 
serious streambank erosion and has compromised aquatic habitat. Many of these areas were developed 
without adequate stormwater controls and must be addressed if urban streams are to be restored and water 
quality is to be improved nationwide. It should be noted that most stormwater regulations are intended to 
limit the increases in pollution associated with new development, or to curb flooding, but do not 
specifically address the hydrologic modifications associated with runoff from existing development. 

Nationally, 40% of assessed waters fail to meet water quality standards and urban streams have tended to 
fare worse than the national averages.1 USGS studies of urban streams find that concentrations of total 
phosphorus exceed EPA’s goal for nuisance growth in 70% of streams, insecticides are usually at a higher 
concentration than in agricultural areas, and fecal coliform bacteria commonly exceed recommended 
standards for water recreation.2 In addition, combined sewer systems in nearly 750 municipalities deliver 
850 billion gallons of untreated overflows to urban waters each year.3 

Retrofits to stormwater infrastructure will be necessary to reduce runoff and pollution, but the capital 
investment is daunting. Upgrades to stormwater and combined sewer systems, like other utilities, are 
capital intensive projects. EPA estimates current wastewater infrastructure needs an investment in excess 
of $200 billion, with $10 billion needed for stormwater management and $60 billion needed for combined 
sewer overflow (CSO) correction.4 While this needed investment presents a significant economic burden, 
it also presents an opportunity to re-evaluate the most efficient way to invest in infrastructure and 
environmental programs. 

Using green infrastructure for urban stormwater retrofits can reduce stormwater pollution while 
simultaneously reducing the burden and demand on existing infrastructure. However, water quality and 
quantity benefits are not the only advantages green infrastructure has to offer. Green infrastructure 
enhances communities by bringing aspects of the natural environment into inhabited space. Trees provide 
shade, act as wind breaks and noise barriers, and improve air quality. In many instances, green 
infrastructure has been found to be less costly than or cost competitive with traditional infrastructure. 
Green infrastructure provides additional environmental and economic benefits for the investment rather 
than traditional stormwater management approaches that literally bury the investments out of sight. The 
additional benefits that green infrastructure provides include: 

• Green infrastructure effectively counteracts urban heat island by substituting soils and 
vegetation for hard, heat absorbing materials common in urban areas, creating shade, and 
emitting water vapor. 

• Green roofs and other vegetation incorporated on and around buildings, help shade and insulate 
buildings from wide temperature swings, decreasing the energy needed for heating and cooling. 

• Green infrastructure improves air quality as vegetation absorbs gaseous air pollutants and 
adsorbs particulates. 

• Research indicates that property values increase when street trees are planted and vacant lots are 
greened, providing private benefits to homeowners, increased property tax revenue, and more 
livable communities. 

The distributed green infrastructure network is designed to limit the conversion of precipitation to runoff 
by capturing rainwater where it falls, managing stormwater at the surface, and maximizing soil and 
vegetation contact during treatment. This combination allows green infrastructure to reduce stormwater 
volumes, peak flow rates, and pollutant concentrations.  
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Traditional stormwater controls have focused almost exclusively on reducing pollution without 
addressing the increased volume of stormwater discharged from urbanized areas. The benefits gained 
from removing pollutants are often overshadowed by the magnitude of the runoff volume. Even with 
stormwater controls and high rates of pollutant removal, absent volume reductions, urban areas will 
contribute more pollution than pre-development conditions making it difficult to achieve water quality 
standards. Table 1 highlights this condition with the familiar example of the runoff from a one-acre 
meadow and one-acre parking lot after one-inch of rain. 

Table 1. Runoff Volume and Pollutant Load from One-Acre Parking Lot with Treatment and 
Meadow for a One-Inch Rain Event.

5, 6
 

Land Use Pollutant 
Concentration 

(mg/L) 

% 

Removal 

Effluent 

Concentration 

(mg/L) 

Runoff 

Volume 

(gal) 

Pollutant 

Load 

(lbs) 

Paved Parking Lot 
with Treatment  

130 80 26 25,800 5.6 

Meadow 

TSS 

25 0 25 1,600 0.34 

  

Table 1 demonstrates that even when treatment measures are able to achieve pollutant concentrations 
similar to pre-development conditions, the large difference in runoff volume produces a pronounced 
increase in pollutant load from urbanized areas. And with the lack of any controls in many urban areas, 
the pollutant loadings are much greater than displayed in Table 1. Green infrastructure’s ability to reduce 
both stormwater volumes and pollutant concentrations is critical to reducing pollutant loads from urban 
areas and improving water quality.  

This paper will explore the policies and incentives that municipalities have used to facilitate the use of 
green infrastructure within their stormwater programs. While the benefits of green infrastructure are 
increasingly understood, incorporating green retrofits into municipal infrastructure has presented 
institutional and regulatory challenges. The solutions to overcome these barriers are often dependent upon 
the water quality objectives and technologies employed. The policies are presented in this paper by 
technology type, but often approaches used for one green infrastructure practice are applicable to another 
or there is overlap among goals and outcomes.  

Green Roof Retrofit Policy 
There are two types of public policy currently in place concerning the implementation of green roofs for 
retrofit applications: incentives and regulations. Although many jurisdictions are currently using 
incentives alone in the early stages of garnering widespread municipal support for green roofs, these two 
policy approaches work well in tandem. An incentive program can initiate a green roof regulation by 
introducing the technology and its application on private property before implementing a mandate.  

A combination of both incentives and regulation has been effective in Basel-City, Switzerland. Their 
incentive program had good publicity and raised awareness of green roof benefits such as energy savings 
and biodiversity protection, issues that were important to the community. Consequently, their green roof 
regulations did not meet resistance.7 
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Incentives 
A green roof can have up to twice the lifespan of a conventional roof, making the long-term cost of the 
two comparable.8 However, since the initial cost of a green roof is significant, a policy that focuses on 
alleviating that initial cost burden appears to be most successful. 

Subsidy 
The most common way to reduce the initial cost burden is through a subsidy program. Subsidies are 
usually provided per square foot of green roof area, up to an established maximum amount or percent of 
the total cost. For example, the City of Toronto’s Green Roof Incentive Pilot Program will fund $50 per 
square meter of green roof up to a maximum of $10,000 for single family homes and $100,000 for other 
building types (Canadian dollar values).9 

The funding for subsidy programs often comes from stormwater fees collected by the municipality to 
mitigate for post-construction levels of runoff quantity and pollutants. By investing in green roofs, the 
municipality is eliminating runoff before it enters the municipal stormwater system. The use of public 
money on private land is validated because of the reduced municipal facility cost, size, and maintenance 
burden.  

After the first year of Toronto’s Green Roofs Pilot Program, the incentive offered for building green roofs 
was found to not be high enough to attract broad interest.10 Consequently, the financial incentive was 
raised from $10 (CAD) to the current $50 (CAD) per square meter. However, this amount is more than 
the cost of the stormwater benefit to the city and alternative funding sources have to be found in order to 
sustain the program. Since green roofs also reduce energy use in buildings making more energy available 
for other users and delaying the need for capacity upgrades, Toronto is considering funding the Green 
Roof Incentives Program with energy conservation funds as well as stormwater management funds.11 

Excerpt from the City of Toronto Green Roofs Pilot Program 
Green Roof Incentive Pilot Program 

Program goals 

The Green Roof Incentive Pilot Program supports the City's stormwater plan known as the Wet Weather Flow 
Master Plan. The overall goal of the Green Roof Pilot Program is to encourage green roof construction in the City. 
In addition, the program will: 

• Result in the construction of a variety of green roof types which could be used for education and 
promotional purposes.  

• Provide an opportunity to showcase various green roof technologies and planting styles.  

• Provide a grant of $50 per square meter of eligible green roof area up to a maximum of $10,000 for single 
family homes and a maximum of $100,000 for all other property owners in the City of Toronto.  

Who is eligible 

Any private property owner in the City of Toronto with a water account with the City is eligible, regardless of 
building size and type, so long as the building is capable of supporting a green roof that meets the specifications 
and requirements. Each green roof applicant must demonstrate that the proposed green roof:  

• Has a continuous coverage of growing media over at least 50% of the roof footprint (roof area) of the 
building.  

• Has a vegetation mix as opposed to a monoculture and a sustainable organic growing medium that 
replenishes nutrients and retains moisture.  

• Has a maximum slope of 10 percent.  

• Has a depth of at least 150 mm (6 inches) for a new building. The depth will permit greater flexibility in 
terms of the type and variety of vegetation that can be incorporated and will help ensure greater survival 
of plants (existing buildings with a lesser growing medium thickness may be considered for the pilot 
program if the applicant (or manufacturer) submits test data indicating the performance of the system with 
respect to water runoff coefficient and plant survival ability.  

• Is installed over heated spaces (non-heated spaces, such as underground garages will not be considered 
for the pilot program).  
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Local market development is an additional benefit 
of financial incentives. As more property owners 
elect to build green roofs, the demand for local 
green roof services will increase and the cost of 
the technology will eventually decrease as a result 
of a competitive market. This may eventually 
reduce or eliminate the need for a financial 
incentives program. 

Consultation 

Lack of information about the site-specific costs, 
maintenance needs, and benefits of a green roof 
can discourage property owners considering 
retrofitting an existing roof. Providing a free 
consultation with a green roof professional can 
allow property owners who are interested in green 
roof retrofits to overcome initial uncertainty. 
Stuttgart, Germany has a financial incentives 
program, and also provides free consultations and 
informative brochures that detail benefits, weight, 
waterproofing issues, and maintenance 
considerations.12   

Fee Reduction 
An incentive that can be used to ensure the long-
term effectiveness of a green roof is a stormwater 
fee reduction. In areas where stormwater utility 
fees are in place, credit for reducing impervious 
area, and thereby runoff volume, can be given to property owners who install and maintain green roofs. In 
Minneapolis, Minnesota, 50% of the stormwater fee can be waived if the property owner can demonstrate 
that the runoff from a 10-year, 24-hour storm event can be managed on site. If a property owner can 
demonstrate that the runoff from a 100-year, 24-hour storm event can be managed on site, the entire 
stormwater fee is waived.13 

Regulation 
There are very few cities in North America that directly mandate the use of green roofs. The City of 
Chicago has requirements in place to mitigate urban heat island effects by addressing the solar reflectance 
of roofs. These requirements set a minimum reflectance for low and medium sloped roofs. However, 
green roofs are exempt. By installing a green roof, the solar reflectance requirements are met. 

 

Excerpt from the City of Minneapolis 
Stormwater Utility Fee 

Applying for Stormwater Quantity Credits 

Property owners can apply for either the “Standard 
Quantity Reduction Credit” or the “Additional Quantity 
Reduction Credit.” 

• Standard Quantity Reduction Credit. The 
Standard Quantity Reduction Credit is a 50 
percent credit on a property’s stormwater fee. 
The “Standard Quantity” credit is based on a 
property’s stormwater quantity management 
tools/practices being able to retain the 10-year, 
24-hour type II SCS storm event to pre-
developed conditions. To qualify for this credit, 
the property owner must demonstrate that 
stormwater from the property is controlled with 
an on-site constructed stormwater quantity 
management tool/practice (BMP).  

• Additional Quantity Reduction Credit. The 
Additional Quantity Reduction Credit is a 100 
percent credit on a property’s stormwater fee. 
To be eligible for the “Additional Quantity” 
credit, a property’s stormwater quantity 
management tools/practices must be able to 
retain the 100-year, 24-hour type II SCS storm 
event to pre-developed conditions. To qualify 
for this credit, the property owner must 
demonstrate that stormwater from the property 
is controlled with an on-site constructed 
stormwater quantity management tool/practice 
(BMP).  
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Downspout and Impervious Cover Disconnection Retrofit Policy 
There are various reasons why municipalities pursue a downspout or impervious cover disconnection 
program. Disconnection refers to the practice of breaking the direct link between impervious areas such as 
roofs or paved surfaces and the storm or combined sewer system. Disconnection can reduce combined 
sewer system overflows; reduce potable water demand when the runoff from roofs is used for applications 
such as landscape irrigation and toilet flushing; recharge ground water, helping to restore the natural 
hydrologic cycle; reduce stormwater discharges to waterways; and reduce or eliminate the need for large, 
municipally owned stormwater management facilities.  

Using a combination of incentives, compliance assistance and regulations seems to be very effective at 
obtaining a high rate of retrofit disconnection. The regulation sets the timeframe for compliance. 
Incentives and assistance programs make compliance easily attainable for the target audience.  

Incentives 

Fast-track Project Review 
Philadelphia has implemented a fast track review process for redevelopment projects with 95% or more of 
the impervious area disconnected from the combined or separate storm sewer. The Philadelphia Water 
Department will review the stormwater management portion of a project submittal within five business 
days for projects that qualify for the Green Project Review.14 This is a low or no cost program for the City 
and it provides the project with a time savings that usually also translates into a financial savings. Because 
of the low cost of implementing this program, it is not subject to budget cuts or lapses in grant funding, 
and is not likely to be met with tax payer opposition.  

 

Excerpt from the City of Chicago Energy Conservation Code Revised January 9, 2003. 
303 URBAN HEAT ISLANDS 

18-13-303.1 Roof Reflectance. To minimize the undesirable “urban heat islands effect,” low and medium 
sloped roofs shall comply with the following requirements when tested in accordance with ASTM E408. The 
roof surface of low sloped roofs (2:12 or less) shall have an initial solar reflectance greater than or equal to 
0.65 and shall maintain a reflectance equal to greater than 0.50 for three years after installation. Medium-
sloped roofs (greater than 2:12 and less than or equal to 5:12) shall have a solar reflectance equal to or greater 
than 0.15 initially and for three years after installation. Minimum emissivity shall be 0.9. 

Exception: Roofs or portions of roofs that utilize photovoltaic, solar thermal or roof garden systems. 

Urban heat island provisions. The reflectance and emittance requirements of Sections 18-13-303.1 through 
18-13-303.2.1 are intended to minimize the urban heat island effect, as defined in Section 18-13-202, 
Definitions. 

1. The portion of the roof that is covered by a rooftop deck covering 1/3 or less of the aggregate area of the 
roof, or a rooftop garden, or a green roof, is exempted from the requirements of this section. 

2. An area including and adjacent to rooftop photovoltaic and solar thermal equipment, totaling not more than 
three times the area that is covered with such equipment, may be exempted from the requirements of this 
section. 

18-13-303.2 Solar Reflectance. All roof exterior surfaces shall have a minimum solar reflectance as specified 
in 18-13-303.2.1 when tested in accordance with ASTM E903, ASTM E1918 or by testing with a portable 
reflectometer at near ambient conditions. 

18-13-303.2.1 Roofing materials used in roofs with slopes of 0 in 12 to 2 in 12 shall meet the following 
requirements: 

1. Roofs installed prior to and including 12/31/08 shall have a minimum solar reflectance, both initial and 
weathered, of 0.25. 

2. Roofs installed after 12/31/08 shall utilize roofing products that meet or exceed the minimum criteria to 
qualify for an Energy Star label as designated by the USEPA Energy Star program. 
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Stormwater Utility Fee Discount 

Portland, Oregon uses a stormwater utility fee discount as an incentive to encourage residential and 
commercial property owners to manage stormwater on site. Property owners with disconnected 
downspouts are able to apply for fee discounts. For example, residential property owners pay a monthly 
stormwater charge of $17.33. A discount of $6.07 applies to properties with disconnected downspouts, 
reducing the monthly charge to $11.26. A Residential Discount Calculator and a Commercial Discount 
Calculator can be found on the Clean River Rewards website.15 

Compliance Assistance 

The cities of Bremerton, Washington and Portland, Oregon elected to implement similar compliance 
assistance programs to achieve retrofit disconnection. 

Reimbursement 

Bremerton developed brochures and self-help videos describing how to separate roof drain leaders from 
the sewer system and offered free site assessments and technical assistance. In addition, Bremerton 
simplified their permit process and eliminated the fees for work done to disconnect downspouts. They 
also reimbursed residential property owners ($25 to $500) for materials used in the disconnection effort.16  

As a result, 417,000 square feet of impervious area were disconnected. The program lasted 34 months and 
cost $270,000. The city obtained a grant for $150,000 from Washington Department of Ecology, and used 
$120,000 of its stormwater and wastewater utility funds. The use of wastewater utility funds was easily 
justified because the disconnection project reduced combined sewer overflows by 99%; the grant money 
was earmarked for public projects so the utility money was directed towards private property.17 The 
program also reduced, and in some situations eliminated, the need for large scale, municipally owned 
stormwater management facilities, further justifying the use of stormwater and wastewater utility funds. 
Bremerton estimates that the cost per gallon of stormwater removed was $1.04 for a one inch rain event, 
whereas the cost of municipally owned stormwater management facilities is $5-$10 per gallon.18 

Free Disconnection 
Portland, Oregon implemented a similar compliance assistance program that offered reimbursement of 
$53 per disconnected downspout for property owners wanting to disconnect their own downspouts. 
Alternatively, property owners could apply to the City to do the disconnection work for free.19 This 
flexibility provides compensation for property owners who want to do the work themselves, and free 
disconnection service for those who can not or do not want to. Portland’s program is responsible for 

City of Philadelphia Stormwater Management Guidance Manual Version 2.0 

4.2.1 Green Project Review 

PWD (Philadelphia Water Department) offers a Green Project Review for redevelopment projects that are able to 
disconnect 95% or more of the impervious area in the post construction condition. When performing a Green 
Project Review, PWD is committed to providing review of the stormwater management component within 5 
business days of receipt of a complete project submittal. A Green Project Review may not necessarily include 
review of additional elements outside stormwater management such as Private Cost or Act 537 review. To be 
eligible for a Green Project Review a project must meet the following criteria: 

• Project is redevelopment; 

• 95% or more of the post construction impervious area is disconnected; 

• Project may not adversely impact or further exacerbate rates and quality of runoff contributing to public 
infrastructure; and 

• Public Health and Safety issues may preclude a project from a Green Project Review. 

The submittee MUST identify their project as eligible for a Green Project Review in the letter of transmittal sent 
with the technical submittal. PWD may not be able to provide review comments within 5 business days without 
this notification.  
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successfully disconnecting over 50,000 downspouts and removing 1.5 billion gallons of stormwater a year 
from the combined sewer system.20  

 

 
 

Regulation 
Both the Bremerton and Portland programs were successful in part because they required that downspouts 
be disconnected by a specified future date. Portland’s regulations require that downspouts be 
disconnected one year after notification from the City.21 This provides the incentive for property owners 
to participate in the compliance assistance program. In Bremerton, the regulations required that property 
owners disconnect their downspouts by 2005.22 Their compliance assistance program began around 2001 
giving property owners time to become informed about the issue, get involved in the compliance 
assistance program, and comply with the regulation before the disconnection requirement date.  

 

 
 

 

Portland City Code 
Chapter 17.37.050 Disconnection Reimbursement in Voluntary and Mandatory Program Areas 

(Amended by Ordinance No. 170113, effective May 15, 1996.) Disconnection reimbursement will be paid in the 
following manner: 

A. Disconnection reimbursement will be made for the least expensive method of disconnection that will be 
effective, as determined by the Director. Reimbursements will not be processed until the new disposal 
system has been inspected and approved. Owners will not be reimbursed for downspouts disconnected prior 
to receiving official notification from the Downspout Disconnection Program that they are eligible for 
downspout disconnection reimbursement. Reimbursement will only be provided within the target areas 
identified in section 17.37.030 B.1. and 2.  

B. Downspout disconnection to surface systems will be reimbursed as follows:  

1. Owners who complete the disconnection work themselves or use their own contractor and receive a 
satisfactory inspection will be compensated according to the following unit costs per downspout:  

a. $25 per downspout disconnected for supplies;  

b. $13 per downspout for time and effort;  

c. $15 per downspout for landscaping and miscellaneous;  

Owners who receive free supplies from the City for their disconnection work will not receive the $25 
amount for supplies. 

Portland City Code 
Chapter 17.37.030 Establishment of Downspout Disconnection Program  

B.3. Owners of eligible property located in mandatory program areas are required to disconnect their 
downspouts within one year following written notice from the City. For purposes of this section, notice shall be 
deemed to have been received upon the mailing of said notice by first class mail or upon delivery of the notice 
in person. 

Chapter 17.37.090 Enforcement Charges 

(Added by Ordinance No. 170113, effective May 15, 1996.) In the event that the City needs to enforce the 
terms of the Code Hearings Officer’s order referred to in Section 17.37.080, an administration fee of $300 for 
each occurrence shall be made a lien on the property in accordance with the provisions of Chapter 22.06. 
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Permeable Pavement Retrofit Policy 
With so many paved surfaces in the urban environment, there are plenty of opportunities to retrofit 
sidewalks, driveways, parking lots, plazas, roads, and alleys with permeable materials. Paved surfaces fall 
into two categories from a retrofit policy perspective: paved surfaces on private property and publicly 
owned paved surfaces. 

 

Public Property Retrofit 
Publicly owned paved surfaces account for a large portion of the impermeable cover in urban areas. The 
City of Chicago, for example, has over 1,900 miles of alleys. Because many of these alleys were not built 
with connections to the combined or storm sewer system, stormwater pools on paved surfaces, often 
flooding nearby garages and basements.23  

 

 

Bremerton Municipal Code Title 15.04.130 
ELIMINATION OF IMPROPER STORMWATER INFLOW TO THE WASTEWATER SYSTEM. 

(a) Purpose. 
The purpose of this section is to significantly reduce improper stormwater inflow to the wastewater 
system in order to eliminate or reduce instances of combined sewer overflow events and 
surcharged sanitary sewers due to the improper inflows, which are detrimental to public health and 
welfare; and to maximize efficient operation of the wastewater collection system and treatment 
plant. 

(b) Disconnection Required by 2005. 
Disconnection of all improper stormwater inflow to the wastewater system shall be made by January 
1, 2005, unless continued connection is authorized by the Director where no practicable alternative 
for elimination of the improper stormwater inflow is available. 

(c) Director’s Authority to Order Early Disconnection. 
(1) Purpose. The Director has the authority to order the disconnection of improper stormwater 

inflow to the wastewater system prior to January 1, 2005, where that disconnection is 
necessary to meet combined sewer overflow reduction plans and for elimination of sanitary 
sewer surcharging. The Order of Early Disconnection will generally be in target areas as 
defined elsewhere in this section. 

(2) Notice. Notice of a Director’s Order for Early Disconnection will be provided in writing. The 
notice will establish an effective date by which the improper stormwater inflow shall be 
discontinued. The effective date shall be no sooner than ninety (90) days from the date of the 
letter. The effective date may be extended in writing by the Director. 

(d) Target Areas. 
The Director may identify target areas within the wastewater service area (sewer or storm drainage 
basins or subbasins) which have the highest priority for reduction of improper stormwater inflow to 
the wastewater system based upon combined sewer overflow events and sanitary sewer surcharge 
problems. 

The Chicago Green Alley Handbook 
About the Green Alley Program 

While one solution to this problem is to install expensive connections to the City sewer system, the Green Alley 
Program also looks at other more sustainable solutions. In particular, where soil conditions are appropriate, 
water is allowed to infiltrate into the soils through permeable pavement or infiltration basins, instead of being 
directed into the sewer system or onto adjacent property. This not only solves a persistent problem, but it also 
provides an environmental benefit by cleaning and recharging the ground water. Furthermore, by not sending 
additional water to the combined sewer system a green alley can help alleviate basement and other flooding 
issues. 
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Philadelphia Code § 14-1603.2. Environmental Controls for the 
Wissahickon Watershed 

 (4) Special Environmental Controls. The following special 
environmental controls are imposed (in addition to any applicable 
provisions of Section 1603.1) to regulate: setbacks from water 
courses, construction and earth moving activity on slopes, 
impervious cover, and, earth moving plans.  

 
(a) Setbacks from Water Courses Within the Watershed. There 

shall be no new impervious ground cover constructed or 
erected within 200 feet of the bank of a surface water body or 
within 50 feet of the center line of a swale within the Watershed 

 
(b) …. 
 
(c) Impervious Coverage. 

 
(.1) Basic Impervious Coverage. No building, paving, street or 

other impervious ground cover shall be constructed or 
placed on any property within the Watershed in excess of 
the requirements of the following categories as designated 
on Map "B" cited in Paragraph (4)(c)(.4): 

 
Category 1: There shall be no impervious ground coverage 
in excess of twenty (20) percent of the lot area or 
subdivision. 
 
Category 2: There shall be no impervious ground coverage 
in excess of twenty-seven (27) percent of the lot area or 
subdivision. 
 
Category 3: There shall be no impervious ground coverage 
in excess of thirty-five (35) percent of the lot area or 
subdivision. 
 
Category 4: There shall be no impervious ground coverage 
in excess of forty-five (45) percent of the lot area or 
subdivision. 
 
Category 5: There shall be no percentage limitation of 
impervious ground coverage on land deemed to be 
developed or otherwise disturbed from its natural state, 
provided that parcels in excess of one-half acre may be 
further developed only as follows: 

 
(.a) The increased surface water runoff leaving the site 

shall not adversely affect adjacent property. 
 

(.b) The method of handling runoff on the site shall be in 
accord with sound engineering practices and shall not 
significantly accelerate on-site erosion. 

(.c) Such development shall not significantly diminish the 
infiltration capacity of the site. 

In 2006, Chicago piloted the Green 
Alley Program using permeable 
pavers, permeable concrete, and 
permeable asphalt to manage 
stormwater and recharge 
groundwater. Approximately 20 
alleys are resurfaced each year. 
Costs vary depending on material 
use, soil type, and size of the paved 
area. The sometimes higher cost of 
construction is offset by the 
avoided costs of maintenance and 
sewer improvements that would 
have been needed if the alleys were 
redesigned and resurfaced with 
impermeable pavement. In 
addition, the cost of alternative 
paving materials is decreasing as 
they become more common. The 
2008 cost of permeable concrete in 
Chicago is about $100 less per 
cubic yard than it was when the 
program began in 2006.24 

In addition to water quality and 
quantity benefits, the use of light 
colored pavers and concrete 
reduces both the urban heat island 
effect and smog levels, improving 
outdoor air quality. The program 
also uses recycled materials, 
reducing the burden on landfills 
and conserving natural resources. 
For these reasons, the Green Alley 
Program was given the Chicago 
Innovation Award in 2007, 
sponsored by the Chicago Sun-

Times and Kuczmarski & 
Associates.25  

Private Property Retrofit 
As Chicago “greens” its alleys in 
the public right-of-way, it invites 
residents to participate in 
“greening” the City by retrofitting 
their properties through The 
Chicago Green Alley Handbook.  

The handbook describes the environmental benefits of recycling, composting, planting trees, and using 
native landscaping. It also explains the benefits, costs and uses of rain gardens, rain barrels, permeable 
pavement and green roofs. The American Society of Landscape Architects gave the handbook a 2007 
Communications Honor Award for its clear and user-friendly content and graphics. 
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As residents experience environmental 
improvements in their neighborhood, 
awareness increases. In addition, exposure to 
stormwater management increases the 
likelihood that residents will consider the use 
of other complementary practices such as 
rain barrels and rain gardens on their 
property. 

While Chicago has taken a “lead by 
example” approach to private property 
retrofits, Philadelphia requires limited 
imperviousness by way of local code. 
Property owners in the Wissahickon 
Watershed are required to meet impervious 
ground cover percentage maximums based 
on location. Since impervious cover 
includes buildings and pavement, the 
requirement acts as an incentive to reduce impervious cover through whatever means work best for the 
site. For example, a property owner may install permeable pavement if new paved surfaces are desired, or 
retrofit impermeable paved surfaces with permeable pavement in order to increase building size. The code 
allows for additional impervious coverage if stormwater is managed such that the infiltration capacity of 
the site is not diminished and runoff leaving the property does not have negative impacts off site. Because 
Philadelphia’s impervious coverage regulation does not specify the manner of compliance, it leaves room 
for flexibility and creative solutions while achieving the desired environmental performance. 

 

 
 

Philadelphia Code § 14-1603.2.(4) 
Environmental Controls for the Wissahickon Watershed 

 (.1) … 

 (.2) Additional Impervious Coverage. Additional impervious coverage shall be permitted by the City 
Planning Commission, after review and comments by the Water Department and other appropriate City 
agencies according to the standards and regulations adopted by the Commission and the Water 
Department. Such standards and regulations shall assure that: 

(.a) Storm water leaving the property shall be substantially similar in effect to that under the basic 
impervious coverage limitation. 

(.b) Countermeasures shall not require excessive or significant maintenance. 

(.c) Design of countermeasures shall take account of storm water runoff that enters the property from 
adjacent land. 

(.d) The method of handling runoff on the site shall be in accord with sound engineering practices 
and shall not significantly accelerate on-site erosion. 

(.e) Such development shall not significantly diminish the infiltration capacity of the site. 

(.3) … 

(.4) The map designated as "Impervious Coverage Categories" shall define the areas where the 
restrictions imposed under this Section shall apply and is made part of this ordinance (Map "B"). Where a 
parcel crosses category lines, each portion of the parcel shall be governed by the controls applicable to 
that portion. 

Chicago Green Alley. 
Photo: Chicago Department of Transportation 
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Bioretention Retrofit Policy 
Bioretention retrofit applications fit largely into two categories: those aimed at treating runoff from 
private property such as roofs and driveways, and those focused on treating runoff from the public right-
of-way such as roadways. The policy approaches are different based on the constraints and opportunities 
of each. Policies governing public right-of-ways tend to be in the form of regulation and policies used for 
private property more often takes the form of incentives. 

When implementing bioretention in the right-of-way, the constraint is most often space. The advantages 
are easy access and adequate authority. So while a narrow, linear space may be difficult to retrofit, a 
municipality usually has ample access, both physically and legally, to the property. Bioretention practices, 
such as rain gardens on private property usually have fewer space limitations. However, gaining access to 
build or maintain rain gardens on private property is a constraint. 

Public Property Runoff Retrofit 

Public Right-of-Way Retrofits  
The Green Street Policy adopted in Portland, Oregon defines a “Green Street” as one that manages 
stormwater on site through the use of vegetated practices that provide water quality benefit and 
infiltration capacity. The policy requires that infrastructure projects incorporate these practices or be 
subject to an off-site project or off-site management fee requirement.26  

Portland’s Green Streets have been successful in many respects. 
The SW 12th Avenue retrofit project that introduced bioretention 
planter boxes into the landscaping strip between the sidewalk and 
the street, manages 180,000 gallons of runoff annually. The 
planters reduce the peak flow of a 25-year storm event by 70%.27. 
And at a cost of only $30,000 for the construction of the SW 12th 
Avenue bioretention planters, the project demonstrates a cost-
effective solution. For these reasons, the American Society of 
Landscape Architects awarded the project the General Design 
Award of Honor as part of the 2006 Professional Awards.28  

Using Easements 

Burnsville, Minnesota solved a similar problem of managing road 
runoff in a slightly different way. Lacking space in the right-of-
way to implement bioretention practices, Burnsville launched a 
one month long public outreach campaign in an effort to get 
residents involved in the solution. Eighty-five percent of the 
residents agreed to participate in the rain garden retrofit project 

and allow the city to build rain gardens on the edge of their 
property to treat road runoff. The city obtained an $117,000 grant 
from the Metropolitan Council and contributed $30,000 of the 
City’s funds to build the rain gardens. Each rain garden cost $7,500: $500 for plants, $8.00/square foot for 
construction, and $4.50/square foot for education, design and construction supervision. The City has 
easements to maintain the rain gardens, which have been successful at reducing runoff by 90%.29 

 

Portland Streetside Infiltration Planters. 
Photo: Martina Frey. 
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Private Property Runoff Retrofit 

Grant Program 

In an effort to protect Lake Michigan and increase the number of rain gardens in Milwaukee County, the 
Milwaukee Metropolitan Sewerage District launched the Lake Michigan Rain Gardens Initiative. Grants 
are offered to property owners who are interested in planting their own rain garden. Grantees receive 
appropriate plants at a “two for one” discounted price. Applicants apply in January and, if awarded the 
grant, pick up their plants in June. An additional incentive is available for those who provide the total 
square footage of their roof, number of downspouts, and number of downspouts to be redirected. Their 
application is fast-tracked and they may be awarded early grant approval.30 

This program not only encourages the creation of more rain gardens by reducing the cost to homeowners, 
but also provides a useful mechanism for tracking the size of rain gardens and the amount of impervious 
area that is disconnected within the watershed.  

 

City of Portland, Oregon 
Green Streets Policy 

Goal: City of Portland will promote and incorporate the use of green street facilities in public and private 
development.  

City elected officials and staff will:  

1. Infrastructure Projects in the Right of Way:  
a. Incorporate green street facilities into all City of Portland funded development, redevelopment or 

enhancement projects as required by the City’s September 2004 (or updated) Stormwater 
Management Manual. Maintain these facilities according to the May 2006 (or updated) Green 
Streets Maintenance Policy.  

 
    If a green street facility (infiltrating or flow through) is not incorporated into the Infrastructure 

Project, or only partial management is achieved, then an off site project or off site management 
fee will be required.  

 
b. Any City of Portland funded development, redevelopment, or enhancement project, that does not 

trigger the Stormwater Manual but requires a street opening permit or occurs in the right of way, 
shall pay into a “% for Green” Street fund. The amount shall be 1% of the construction costs for 
the project.  

c. … 
 
d. … 
 
e. Develop standards and incentives (such as financial and technical resources, or facilitated permit 

review) for Green Streets projects that can be permitted and implemented by the private sector. 
These standards and incentives should be designed to encourage incorporation of green street 
facilities into private development, redevelopment, and enhancement projects.  

 
Findings  

A “Green Street”:  

• Handles stormwater on site through use of vegetated facilities;  

• Provides water quality benefits and replenishes groundwater (if an infiltration facility);  

• Creates attractive streetscapes that enhance neighborhood livability by enhancing the pedestrian 
environment and introducing park-like elements into neighborhoods;  

• Serves as an urban greenway segment that connects neighborhoods, parks, recreation facilities, 
schools, mainstreets, and wildlife habitats; and  

• Meets broader community goals by providing pedestrian and where appropriate bicycle access.  
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Voluntary Offset Program 
The Mt. Airy Rain Catchers program is a pilot project administered by U.S. EPA as part of an effort to 
better understand the effectiveness of incentive programs. The objective of this voluntary offset program 
is to provide the largest benefit to the environment for the least amount of money spent. Participation in 
this unique program is voluntary and the offset (monetary compensation) received is determined by the 
individual property owner.  

The pilot program is being conducted in the Shepherd Creek Watershed of Cincinnati, Ohio. Since 
residential roofs and driveways account for 50% to 72% of the total impervious area in the relevant 
subwatersheds, rain barrels and rain gardens are the desired solution.31 Using an auction-based method, 
property owners place a bid for a rain garden or rain barrels to be installed on their property for free, and a 
dollar value they would like to be compensated for accepting these practices on their property. The bids 
are weighted according to cost, soils, and percent imperviousness of the site. Then the bids are ranked 
according to least cost and largest environmental benefit, and projects are awarded until available money 
is expended. In the summer of 2007, 50 rain gardens and 101 rain barrels were installed. They will be 
maintained for the property owner until 2010. Homeowners received an owner’s manual and will 
continue to receive quarterly emails during the establishment phase explaining maintenance protocols. 
This helps the homeowners become familiar with the activities they will become responsible for in 
2010.32 The program also has a user-friendly web page that keeps residents up to date by providing 
seasonally appropriate information.  

The program held a second auction in May 2008 followed by installation of the second phase of rain 
barrels and rain gardens. Most applicants did not request monetary compensation in exchange for theses 
practices being installed on their property.33 The program has been successful in implementing rain 
barrels and rain gardens on private property at a low cost.  

 

Excerpt from the Milwaukee Metropolitan Sewerage District 
Rain Garden Grant Information 

WHAT DOES THE GRANT PROVIDE? 

Grants will be awarded in the form of plants for your rain garden. For every 2.5 inch plant purchased at $3.60, 
grantees will receive a second plant for free, about a 50% discount compared to retail prices. The number of 
plants required is typically one per square foot of rain garden installed. 

EXAMPLE: the application is for a 10 x 10 foot rain garden, or 100 square feet. The number of plants needed 
is 100. The applicant orders 50 plants from GMF at a price of $3.60 each. The grantee receives 100 plants 
and pays $180.00. 

There are no cash awards. 

Costs for planning, design and construction of the rain garden are not grant eligible. 
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Green Lot Retrofit Policy 
Part of the difficulty in implementing green infrastructure practices in dense urban environments is 
finding the space and having the influence to make changes in a static built environment. One way around 
this dilemma is the conversion of vacant lots into “Green Lots.” Green Lots are vacant or abandoned lots 
that have had debris and paved surfaces removed and vegetation and trees added to deliver economic, 
social, and environmental benefits.  

Vacant lots can attract dumping, harbor toxic chemicals, depress property values, and attract criminal 
activity.34 In contrast, Green Lots can increase property values, reduce urban heat island effect, improve 
air quality, provide habitat for small wildlife, increase infiltration, and recharge groundwater.  

Vacant Lot Stabilization 
Philadelphia began the process of vacant lot transformation in 1995 when the Pennsylvania Horticultural 
Society (PHS) partnered with the New Kensington Community Development Corporation to address the 
1,100 parcels of abandoned land in the New Kensington neighborhood. The strategies included stabilizing 
vacant lots with grass, trees, and wood fencing; creating community gardens; planting trees; renovating 
parks; and transferring vacant lots to adjacent homeowners for private use. Funded by the City’s Office of 
Housing and Community Development, with support from the Pew Charitable trusts and the William 
Penn Foundation, from 1995 through 2002, 480 new trees were planted, 145 side yards were settled, 217 
lots were stabilized, and 15 community 
gardens were created.35  

While the intangible benefits can often be 
hard to quantify, a study done by the 
Wharton School of the University of 
Pennsylvania evaluated the economic value 
of Philadelphia’s Green Lot pilot project in 
New Kensington. The Determinants of 

Neighborhood Transformation in 

Philadelphia: Identification and Analysis—

The New Kensington Pilot Study by 
Professor Susan Wachter found that Green 
Lots increased adjacent property values by as 
much as 30%. Tree plantings increased the 
collective value of property in the 
community by $4 million and lot 
improvements by $12 million. In addition, 

Excerpt from the Mt. Airy Rain Catchers Brochure  
U.S. EPA is offering Mt. Airy homeowners a free rain garden and rain barrel! 

U.S. EPA is sponsoring a limited number of rain gardens and rain barrels in the Mt. Airy neighborhood. 
Interested households must bid in an auction to receive them. Houses will be chosen based on lowest bids 
coupled with some environmental factors. 

Bid forms will be coming in the mail next week. Send in bid-forms early! Put in a low bid to increase your 
chances of receiving a free rain garden and/or rain barrel. Winning households will receive their bid 
amount as a one-time payment after the installation is complete. U.S. EPA’s contractor Tetra Tech, Inc., and 
its partner Horticultural Management, Inc., will install and maintain the gardens and barrels for three years. 

This unique opportunity is a one-time offer only for Mt. Airy homeowners in the spring of 2007. During this 
summer and for the next three summers, U.S. EPA will monitor local streams for changes in runoff quantity 
and water quality resulting from the combined effects of individual rain gardens and rain barrels. 

Visit the model rain garden planted at the bottom 

Excerpt from the Vacant Land Management Pennsylvania 
Horticultural Society 

There are two basic ways in which the City contracts with 
Philadelphia Green to revitalize vacant spaces. The first is 
known as the Vacant Land Stabilization Program. 
Philadelphia Green begins stabilization by cleaning and 
mowing the grounds, laying topsoil, planting seeds, and 
adorning the area with new trees and fencing. In the past six 
years, nearly 4 million square feet of land have undergone 
this treatment and continue to receive care. 

The second approach is a project called Community 
LandCare, in which vacant land receives routine cleaning and 
mowing, but isn’t refurbished with topsoil, trees, or fencing. 
Nine community groups oversee the maintenance of vacant 
land in 16 Philadelphia neighborhoods. Currently 4 million 
square feet are regularly cleaned through this program. 
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the more desirable the neighborhood becomes, 
the more people will move in to the 
community, providing a higher tax base for 
the City.36 

Concerns about how to keep the lots clean 
remained after the initial effort to transform 
vacant properties into Green Lots. A 
maintenance program was established by 
hiring and training community residents. This 
not only provides local jobs, but also provides 
informal community education as employees 
tell neighbors about their work.  

 
 
 
 
 

  

Before: Lot at 2300 North 3rd Street 
Green Lot, Philadelphia, PA.  
Photo: The Pennsylvania Horticultural Society 

After: Lot at 2300 North 3rd Street 
Green Lot, Philadelphia, PA. 
Photo: The Pennsylvania Horticultural Society 

 

Before and after conditions of a lot in Philadelphia 
treated under the Vacant Land Stabilization program. 
Photo: Cooperative Conservation America. 

 

Excerpt from the article “Seeing Green: Study Finds 
Greening is a Good Investment” on the Pennsylvania 

Horticultural Society webpage (taken July 7, 2008) 

Key Findings of the Wharton School Study 

• Cleaning and greening of vacant lots can increase 
adjacent property values by as much as 30%.  

• Planting a tree within 50 feet of a house can 
increase its value by about 9%.  

• Location of a house within 1/4 mile from a park 
increased values by 10%.  

• Neighborhood blocks with higher concentrations of 
unmanaged vacant lots displayed lower house 
prices, about 18%.  
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Stormwater Offsets 
The Maryland Chesapeake and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual allows 
abandoned lots to be converted to Green Lots, and set aside in perpetuity as mitigation for development 
projects elsewhere in the watershed that can not treat their stormwater on site. The Manual defines an 
offset as “structures or actions that compensate for undesirable impacts”37 and lists four options, one of 
which is reducing the imperviousness of an existing property. This means that as compensation for adding 
impervious area elsewhere in the watershed, an abandoned lot can be restored to a Green Lot by removing 
impermeable pavement and revegetating the site, returning it to its natural hydrologic function within the 
watershed. The Green Lot remains a permanent open space. Green Lots provide a creative way to use 
abandoned properties to restore infiltration rates in the watershed and address urban runoff quantity and 
quality. 

 

 
 

Conclusions and Recommendations 
Regardless of whether a community expects high rates of growth in the future or very little growth, 
existing development and its impervious surfaces will continue to dominate water quality and quantity 
problems in urban areas. Just as green infrastructure approaches should be pivotal components of all new 
and redevelopment, policies that focus on retrofitting the built environment with green infrastructure 
should be a major element in any community’s plans for addressing urban stormwater challenges.  

Because green infrastructure provides benefits in many arenas, such as climate change, air quality, water 
quality and quantity, urban heat island effect reduction, and energy conservation, creative solutions can be 
found through cross-disciplinary partnerships. As organizations with different focuses come together to 
resolve their concerns through a common solution, funding and other resources can be leveraged to 
accomplish multiple goals.  

Two common themes seem to arise from successful green infrastructure retrofit policy: removing 
obstacles and creating incentives. As demonstrated by the examples discussed in this paper, when 
selecting a retrofit policy option, the first step involves determining the most significant barriers to 
implementation and using an incentive program, a compliance assistance program, or regulation to target 
and overcome that obstacle.  

 

Excerpt from the Maryland Chesapeake and Atlantic Coastal Bays 
Critical Area 10% Rule Guidance Manual 

Option 4: Reducing the Imperviousness of 
 an Existing Property 

Some older waterfront areas are so intensely developed that there is no available land for most offset options. 
As an alternative, these jurisdictions may consider the option of reducing or eliminating impervious cover on 
publicly or privately owned lands. Some jurisdictions have acquired tax-delinquent properties within the Critical 
Area. These abandon properties may be purchased by a developer seeking an offset and can be subsequently 
converted to vegetated open space and maintained in a perpetual easement. Developers also have the option 
of purchasing private land for this purpose.  
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Retrofit policies can gain greater community support when they directly address local needs or concerns. 
For example, if water supply is a local concern, the infiltration capacity of green infrastructure practices 
to recharge groundwater and/or the benefits of rainwater harvesting in conserving potable water sources 
should be emphasized. If energy costs are a local concern, energy savings associated with green roofs 
should be clearly communicated.  

To date, green infrastructure retrofit policies have largely been driven by municipalities’ immediate 
regulatory concerns with CSOs and stormwater runoff. However, future programs to encourage retrofits 
should capitalize more fully on the multiple benefits provided by green infrastructure. Chicago’s Energy 
Conservation Code is a good example of this approach. By granting an exception for green roofs from the 
reflectance and urban heat island provisions, the City is simultaneously encouraging broader adoption of 
green roofs and recognizing the multiple benefits they provide. 

In addition to water quality problems, municipalities will be increasingly challenged by sustainably 
managing infrastructure and addressing potential impacts of climate change. More than 700 mayors have 
signed on to the Mayors Climate Protection Agreement with the goal of a local 7% reduction in carbon 
dioxide emissions compared to 1990 levels. That goal, coupled with multi-billion dollar infrastructure 

Overcoming Green Infrastructure Retrofit Obstacles 

1. Determine the actual, local obstacles to green infrastructure implementation. 

There can be perceived obstacles and/or real obstacles. Obstacles may be common to many locations or 
specific to a particular location. Consequently, taking the time to accurately identify the biggest local obstacle to 
implementation will give credibility to an incentive or compliance assistance program when seeking approval or 
funding since the likelihood of success will be greater. (See “Determining Green Infrastructure Retrofit Goals”) 

2. Determine what will bridge the gap. 

Once the biggest obstacle is known, a creative solution to fill the gap between the current rate of installation and 
the desired rate of installation can be invented. (See “Steps to Creating a Successful Green Infrastructure 
Retrofit Policy”) 

3. Establish funding sources for the incentive or compliance assistance program. 

Since Green Infrastructure helps achieve many environmental, social and economic objectives, there are 
diverse funding options that may be possible. Some include: 

• Stormwater Utility Fees 

• Sanitary Sewer Fees (where the program addresses CSOs) 

• Flood Control District funds 

• Grants 

• Energy Companies (where the green infrastructure practice reduces energy demand) 

4. Conduct a pilot test. 

Obstacles can only be overcome by an incentive program if the program is targeting the right obstacle and to 
the right degree. For this reason, a short term pilot that implements the incentive in a limited area or to a limited 
audience for a limited amount of time, helps determine if the incentive program is worthy of more funding or if it 
needs to be modified to accomplish the environmental goals. 

5. Assess the success of the incentive or compliance assistance program. 

The use of the pilot program should be measured to determine if the rate of green infrastructure installation is 
increasing to the level necessary to meet the environmental or watershed goals.  

6. Modify, continue, or expand. 

After the pilot period, based on the results of the use of the implementation program, either the incentive 
program may need to be modified to better fill the implementation gap, continued because it is successful, or 
expanded to cover an even broader audience or wider area of application. 
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needs, creates a challenging environment in which to craft policy. Future policies should look beyond the 
compartmentalization of traditional media and establish criteria for urban sustainability. 

Green infrastructure implementation can be encouraged by establishing codes and regulations that 
mandate reductions in both energy usage and discharges of stormwater. This integrated approach would 
lead to a more comprehensive system of environmental management but would also require coordination 
across departments to facilitate funding and compliance assurance. This approach would also more fully 
establish a policy framework that recognizes the relationship between water conveyance and treatment, 
energy, and climate. 

 

 
 

Policies should also make use of the economic advantages that green infrastructure provides. 
Simultaneously addressing several environmental requirements with one program uses municipal 
resources more efficiently; reducing the burden on infrastructure can limit additional capital investments. 
These savings can be incorporated into incentive programs. Tax abatements have been used to encourage 
development in economically distressed urban areas. This concept could also be applied to green 
redevelopment efforts. A predetermined period of tax abatement could be provided to projects that meet 
certain green infrastructure requirements. The reductions in tax revenue from this type of policy can be 
justified by the decreased demand on municipal services provided by green infrastructure. 

Setting Green Infrastructure Retrofit Goals 

1. Identify watershed goals. 

Identifying the watershed goals that green infrastructure will be used to meet helps determine which practices to use 
and how many will need to be implemented in order to achieve the environmental goals. This ensures that the green 
infrastructure retrofit policy being created is focused on real environmental improvement, from the outset. Watershed 
goals can include obtaining a particular level of: 

• Volume reduction 

• Pollutant load reduction 

• Reduced flooding 

• Groundwater recharge 

• Water supply/ reduced energy demand 

2. Identify applicable green infrastructure practices. 

Land use is a critical criterion for selecting appropriate practices. Some green infrastructure practices are better 
suited for urban application, and some are more appropriate for rural use. Also, some are better at removing certain 
pollutants than others, and some allow for infiltration, whereas others don’t. A particular green infrastructure practice, 
or combination of practices, can be selected depending upon the goals and application conditions. 

3. Determine the level of implementation that will meet the watershed goals. 

Once the most applicable green infrastructure practices have been selected, the degree of implementation that will 
accomplish the environmental goals should be determined. For example, how many square feet of green roofs need 
to be installed to accomplish the volume reduction necessary to protect the receiving water? Or, how many square 
feet of bioretention practices are needed in order to maintain natural groundwater aquifer levels? 

4. Measure goal attainment. 

The most important measure of green infrastructure retrofit success is evidence of beneficial impacts in the 
environment (e.g., healthy groundwater aquifers, healthy stream habitat, or reduced pollutant levels in receiving 
waters). A method to measure environmental improvement should be a part of a green infrastructure retrofit effort. If 
a green infrastructure retrofit incentive program or regulation is not resulting in measurable environmental 
improvement, the program and/or regulation should be reevaluated and modified to better achieve the watershed 
goals. In addition, it is useful to compile the number of green infrastructure practices installed or number of square 
feet of functioning green infrastructure practices in order to determine the effectiveness of the retrofit incentive 
program or regulation at increasing the number. However, success in implementing green infrastructure practices 
should not be mistaken for the importance of confirming the achievement of watershed goals. 
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Each jurisdiction has its own set of unique challenges and opportunities, and successful green 
infrastructure retrofit policies capitalize on those opportunities to develop creative and sustainable 
solutions.  

 

 

 

Steps to Creating a Successful Green Infrastructure Retrofit Policy 

1. Establish the local green infrastructure objectives.  

Determine which green infrastructure practices should be implemented, and to what extent, in order to meet local 
watershed goals for stream health. (See “Setting Green Infrastructure Retrofit Goals”) 

2. Identify the biggest implementation obstacle. 

There is often more than one obstacle to implementation. However, by targeting the most prevalent obstacle, the 
largest audience is reached. Taking the time to understand the real, local obstacle is important as each 
community has different perceptions about green infrastructure and different levels of available resources, such 
as funding, technical expertise, and local contractors. (See “Overcoming Green Infrastructure Retrofit Obstacles”) 

3. Target the biggest implementation obstacle with an incentive or compliance assistance program. 

Create an incentive program that targets the biggest obstacle to implementation. Where the biggest obstacle is 
initial investment, the incentive program should provide money for installation costs. Where the biggest obstacle 
is technical knowledge, providing technical expertise would be an appropriate incentive. Operating the incentive 
program Years 1 through 3 allows time for the program to be publicized, and modifications to be made if the 
incentives aren’t effective, and also provides enough time for people to take advantage of the incentives before 
the regulation takes effect. 

4. Check local regulations or ordinances for internal obstacles.  

Before launching an incentive program or a compliance assistance program, local regulations and ordinances 
may need to be modified to allow compliance. For example, if the incentive program involves disconnecting 
downspouts and under the current requirements a permit is needed to do the work, a solution such as creating a 
waiver and/or eliminating the permit fee may help the incentive program operate as intended.  

5. Create regulations that become effective at a future date. 

Creating regulations that go into effect in Year 5 provides the ultimate incentive to take advantage of the 
opportunities for early implementation.  

6. Publicize the incentive or compliance assistance program and regulation. 

Use targeted outreach, as well as press releases, to ensure that the regulations, and the incentive program that 
helps people meet the regulations, is known and utilized by a broad audience. Targeted outreach helps reach 
those most likely to utilize the incentive program. For example, giving a presentation about a rain garden incentive 
program to Garden Club members who are likely to be interested in utilizing gardens for rainwater treatment can 
help jump start the program so that it can spread by word of mouth. Other mechanisms, such a press releases 
that may result in newspaper articles, communicate the purpose and benefits of the program and regulations to a 
wider audience and increase awareness about program and future requirements.  

7. Monitor the success of the incentive or compliance assistance program, and modify if necessary. 

A true incentive program provides an actual “incentive” to implement the green infrastructure practice. If an 
incentive program is underutilized, either the “incentive” is not enough, or not enough people are aware of the 
program. After a year of implementing the incentive program, the success of the program should be evaluated. If 
the program goals have not been met, the incentive program should be modified to better meet the program goals 
in Year 2. 
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Rainwater Harvesting Policies 

Introduction 
From the last half of the 20th century, the U.S. has enjoyed nearly universal access to abundant supplies of 
potable water. But as witnessed by the recent serious and sustained droughts in the Southeast and 
Southwest, this past luxury is not something that can be expected for the long term. Future population 
growth will exert more demand on water systems while climate change is predicted to decrease available 
supplies because of decreased snow pack and drier regional climatic patterns. The U.S. has been 
identified as a country that faces imminent water shortages and a Government Accountability Office 
(GAO) survey found that water managers in 36 states anticipate water shortages during the first two 
decades of this century.1 These challenges will require a more sustainable approach to using water 
resources, looking at not only how much water is used, but also the quality of water needed for each use. 

The overwhelming majority of the water used in the U.S. comes from freshwater supplies of surface and 
groundwater. Water extracted for public systems is treated to potable standards as defined by the Safe 
Drinking Water Act. Access to high quality water has greatly benefited public health, but it has also 
resulted in our current system that utilizes potable water for virtually every end use, even when lesser 
quality water would be sufficient. In addition to conservation methods, using alternative sources of water 
will be necessary for more efficient use of water resources. 

Rainwater harvesting, collecting rainwater from impervious surfaces and storing it for later use, is a 
technique that has been used for millennia. It has not been widely employed in industrialized societies 
that rely primarily on centralized water distribution systems, but with limited water resources and 
stormwater pollution recognized as serious problems and the emergence of green building, the role that 
rainwater harvesting can play for water supply is being reassessed. Rainwater reuse offers a number of 
benefits.2 

• Provides inexpensive supply of water; 

• Augments drinking water supplies; 

• Reduces stormwater runoff and pollution; 

• Reduces erosion in urban environments; 

• Provides water that needs little treatment for irrigation or non-potable indoor uses; 

• Helps reduce peak summer demands; and 

• Helps introduce demand management for drinking water systems. 

Rainwater harvesting has significant potential to provide environmental and economic benefits by 
reducing stormwater runoff and conserving potable water, though several barriers exist that limit its 
application. The U.S. uses more water per capita than any other country, with potable water delivered for 
the majority of domestic and commercial applications. Typical domestic indoor per capita water use, 
shown in Table 1, is 70 gallons per day (gpd); however outdoor water use can constitute 25% to 58% of 
overall domestic demand, increasing per capita domestic use up to 165 gpd. 
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Table 1. Typical Domestic Daily per Capita Water Use.
3
 

Use Gallons per Capita % of Daily Total 

Potable indoor uses 

• Showers 
• Dishwashers 
• Baths 
• Faucets 
• Other uses, leaks 

 
11.6 

1.0 
1.2 

10.9 
11.1 

 
7.0% 
0.6% 
0.8% 
6.6% 
6.7% 

Subtotal 35.8 21.7% 

Non-potable indoor uses 

• Clothes washers 
• Toilets 

 
15.0 
18.5 

 
9.1% 

11.2% 

Subtotal 33.5 20.3% 

Outdoor uses 95.7 58.0% 

 

While potable water is used almost exclusively for domestic uses, almost 80% of demand does not require 
drinkable water. Similar trends exist for commercial water use. Table 2 provides examples of daily 
commercial water usage. 

Table 2. Typical Daily Water Use for Office Buildings and Hotels.
4
 

Use 

Office Buildings 

% of Daily Total 

Hotels 

% of Daily Total 

Potable indoor uses 

Showers 
• Faucets 
• Kitchen 
• Other uses 

 
--- 
1% 
3% 

10% 

 
27% 

1% 
10% 
19% 

Subtotal 14% 57% 

Non-potable indoor uses 
• Toilets/urinals 
• Laundry 
• Cooling 

 
25% 
--- 
23% 

 
9% 

14% 
10% 

Subtotal 48% 33% 

Outdoor uses 38% 10% 

 

Both the domestic and commercial water use statistics show that potable water is often being utilized for 
end uses that could be satisfied with lesser quality water. The statistics also indicate that nearly all water 
is used in a one-time pass through manner, with little attempt at reuse. Rainwater harvesting offers an 
alternative water supply that can more appropriately match water use to the quality of water supplied. 

Rainwater harvesting systems typically divert and store runoff from residential and commercial roofs. 
Often referred to as ‘clean’ runoff, roof runoff does contain pollutants (metals or hydrocarbons from 
roofing materials, nutrients from atmospheric deposition, bacteria from bird droppings), but they are 
generally in lower concentrations and absent many of the toxics present in runoff from other impervious 
surfaces. Installing a rainwater collection system requires diverting roof downspouts to cisterns or rain 
barrels to capture and store the runoff. Collection containers are constructed of dark materials or buried to 
prevent light penetration and the growth of algae.5 From the storage container, a dual plumbing system is 
needed for indoor uses and/or a connection to the outdoor irrigation system.  

Regulations 
Although a few states and local jurisdictions have developed standards or guidelines for rainwater 
harvesting, it is largely unaddressed by regulations and codes. Neither the Uniform Plumbing Code 
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(UPC) nor International Plumbing Code (IPC) directly address rainwater harvesting in their potable or 
stormwater sections. Other reuse waters are covered by codes. The UPC’s Appendix J addresses 
reclaimed water use for water closets and urinals and the IPC’s Appendix C addresses graywater use for 
water closets and urinals along with subsurface irrigation.6 Both sections focus on treatment requirements, 
measures necessary to prevent cross-contamination with potable water, and appropriate signage and 
system labeling. However, because of a general lack of specific rainwater harvesting guidance some 
jurisdictions have regulated harvested rainwater as reclaimed water, resulting in more stringent 
requirements than necessary. These issues have led to confusion as to what constitutes harvested 
rainwater, graywater, or reclaimed water.7 

The confusion among waters for reuse and the 
lack of uniform national guidance has resulted 
in differing use and treatment guidelines among 
state and local governments and presents an 
impediment to rainwater reuse. Texas promotes 
harvested rainwater for any use including 
potable uses provided appropriate treatment is 
installed; Portland, like many other 
jurisdictions, generally recommends rainwater 
use to the non-potable applications of irrigation, 
hose bibbs, water closets, and urinals.  

To develop general or national guidance for 
rainwater harvesting, several factors must be 
considered. While potable use is possible for 
harvested rainwater, necessary on-site treatment 
and perceived public health concerns will likely limit the quantity of rainwater used for potable demands. 
Irrigation and the non-potable uses of water closets, urinals and HVAC make-up are the end uses that are 
generally the best match for harvested rainwater. A lesser amount of on-site treatment is required for 
these uses and, as seen from the use statistics presented above, these uses constitute a significant portion 
of residential and commercial demand. Focusing harvested rainwater on irrigation and selected non-
potable indoor uses can significantly lower demand while allowing a balance and public comfort level 
between municipal potable water and reused rainwater. 

 Guidance for the reuse of harvested stormwater will be similar to reclaimed water and graywater but will 
differ because of lower levels of initial contamination and targeted end uses. The primary concerns of 
indoor rainwater reuse are cross-contamination of the potable supply and human contact with bacteria or 
pathogens that may be present in the collected rainwater. Portland’s Rainwater Harvesting One and Two 
Family Dwelling Specialty Code provides a good example 
of specific rainwater reuse stipulations. Although the code 
doesn’t address multi-family residential or non-residential 
applications, rainwater reuse is permitted for these facilities, 
but due to the unique design of each system, commercial 
reuse systems are considered on a case by case basis. In 
addition, multi-family residential units and sleeping portions 
of hotels are allowed to use rainwater for irrigation only; 
non-residential buildings are permitted to use rainwater for 
irrigation, water features, water closets and urinals. In these 
applications, water provided for water closets and urinals 
must be treated with filters and UV and/or chlorinating.9 

UPC Definitions – Waters for Reuse8 

• Graywater – untreated wastewater that has not come in 
to contact with black water (sewage). Graywater 
includes used water from bathtubs, showers, lavatories, 
and water from clothes washing machines. 

• Reclaimed water – water treated to domestic 
wastewater tertiary standards by a public agency 
suitable for a controlled use, including supply to water 
closets, urinals, and trap seal primers for floor drains 
and floor sinks. Reclaimed water is conveyed in purple 
pipes (California’s purple pipe system is one of the 
better known water reclamation systems). 

• Harvested rainwater – stormwater that is conveyed 
from a building roof, stored in a cistern and disinfected 
and filtered before being used for toilet flushing. It can 
also be used for landscape irrigation. 

Tucson Rainwater 
Harvesting Requirements 

Tucson, Arizona became the first city in the 
country to require rainwater harvesting for 
landscaping use. Beginning June 1, 2010, 
50% of a commercial property’s irrigation 
water must be supplied from rainwater. In 
addition to cisterns, the regulations allow 
berms and contoured slopes to be used to 
direct rainwater to trees and landscaped 
areas. 
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Portland’s code permits rainwater reuse for 
potable uses at family dwellings only 
through an appeals process. In addition, 
rainwater used only for outdoor irrigation is 
not covered by the code and needs no 
treatment prior to use. Acceptable indoor 
non-potable uses are hose bibbs, water 
closets, and urinals. The code illuminates 
several important issues that need to be 
considered when developing rainwater 
harvesting code. 

• Water quality – Water quality and 
its impact on human health is a 
primary concern with rainwater 
harvesting. This issue is comprised 
of two components: end use of the 
rainwater and treatment provided. 
Rainwater used for residential 
irrigation (on the scale of rain 
barrel collection) does not typically 
require treatment. Commercial 
applications and non-potable 
indoor uses require treatment but 
the type of use will determine the 
extent of treatment. Each 
jurisdiction will need to assess the 
level of treatment with which it is 
comfortable, but limiting rainwater 
reuse to water closets, urinals and 
hose bibbs presents little human 
health risk. Each system will 
require some level of screening and 
filtration to prevent particles and 
debris from traveling through the 
plumbing system, and most 
jurisdictions require disinfection 
with UV or chlorination because of 
bacterial concerns. Table 3 
provides an example of minimum 
water quality guidelines and 
suggested treatment methods for collected rainwater. 

A review of treatment standards among various jurisdictions shows a wide range of 
requirements from minimal treatment to reclaimed water standards. A recent memorandum of 
understanding from the City and County of San Francisco allows rainwater to be used for toilet 
flushing without being treated to potable standards. Texas requires filtration and disinfection for 
non-potable indoor uses, and Portland requires filtration for residential non-potable indoor uses, 
but requires filtration and disinfection for multi-family and commercial applications. Treatment 
requirements ultimately come down to risk exposure with risk of bacterial exposure determining 
the most stringent levels of treatment. However, San Francisco’s Memorandum or 
Understanding indicates a belief in a low exposure risk with rainwater when used for toilet 
flushing. Likewise, testing conducted in Germany demonstrated that the risk of E. coli contact 
with the human mouth from toilet flushing was virtually non-existent, resulting in the 

Excerpts of General Requirements 
Portland Rainwater Harvesting Code Guide 

General 

• Harvested rainwater may only be used for water 
closets, urinals, hose bibbs, and irrigation. 

• Rainwater can only be harvested from roof surfaces. 

• The first 10 gallons of roof runoff during any rain event 
needs to be diverted away from the cistern to an Office 
of Planning & Development Review (OPDR) approved 
location. 

Rainwater Harvesting System Components 

• Gutters – All gutters leading to the cistern require leaf 
screens with openings no larger than 0.5 inches across 
their entire length including the downspout opening. 

• Roof washers – Rainwater harvesting systems 
collecting water from impervious roofs are required to 
have a roof washer for each cistern. Roof washers are 
not required for water collected from green roofs or 
other pervious surfaces. The roof washer is required to 
divert at least the first 10 gallons of rainfall away from 
the cistern and contain 18 inches of sand, filter fabric, 
and 6 inches of pea gravel to ensure proper filtration.  

• Cisterns – Material of construction shall be rated for 
potable water use. Cisterns shall be able to be filled 
with rainwater and the municipal water system. Cross-
contamination of the municipal water system shall be 
prevented by the use of (1) a reduced pressure 
backflow assembly or (2) an air gap. Cisterns shall be 
protected from direct sunlight. 

• Piping – Piping for rainwater harvesting systems shall 
be separate from and shall not include any direct 
connection to any potable water piping. Rainwater 
harvesting pipe shall be purple in color and labeled 
“CAUTION: RECLAIMED WATER, DO NOT DRINK” 
every four feet in length and not less than once per 
room. 

• Labeling – Every water closet or urinal supply, hose 
bibb or irrigation outlet shall be permanently identified 
with an indelibly marked placard stating: “CAUTION: 
RECLAIMED WATER, DO NOT DRINK.” 

• Inspections – Inspections are required of all elements 
prior to being covered. 

• Maintenance – Property owner is responsible for all 
maintenance.  
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recommendation that special disinfection measures were unnecessary for rainwater dedicated to 
non-potable uses.10 

The level of treatment required by each municipality can influence the number of harvesting 
systems installed. Filtration and disinfection are not expensive treatment requirements but each 
treatment requirement adds a cost to the system. Simplifying the treatment requirements when 
there is not a threat to public health lowers the cost for private entities to install systems and 
encourages broader adoption of the practice. 

• Cross-contamination – Cross-contamination of the potable water system is a critical concern for 
any water reuse system. Cross-contamination measures for rainwater reuse systems will be 
similar to those for reclaimed and graywater systems. When rainwater is integrated as a 
significant supply source for a non-potable indoor use, a potable make-up supply line is needed 
for dry periods and when the collected rainwater supply is unable to meet water demands. The 
make-up supply to the cistern is the point of greatest risk for cross-contamination of the potable 
supply. Codes will require a backflow prevention assembly on the potable water supply line, an 
air gap, or both. In addition to backflow prevention, the use of a designated, dual piping system 
is also necessary. Purple pipes, indicating reused water, are most often used to convey rainwater 
and are accompanied by pipe stenciling and point-of-contact signage that indicates the water is 
non-potable and not for consumption. 

• Maintenance and inspection – The operation and maintenance of rainwater harvesting systems 
is the responsibility of the property owner. Municipal inspections occur during installation and 
inspections of backflow prevention systems are recommended on an annual basis. For the 
property owner, the operation of a rainwater harvesting system is similar to a private well. 
Especially for indoor uses annual water testing to verify water quality is recommended as well 
as regular interval maintenance to replace treatment system components such as filters or UV 
lights. The adoption and use of rainwater harvesting systems will add to the inspection 
responsibilities of the municipal public works department, but the type of inspection, level of 
effort, and documentation required will be similar to those of private potable water systems and 
should be readily integrated into the routine of the inspection department. 

Table 3. Minimum Water Quality Guidelines and Treatment Options for Stormwater Reuse.
11

 

Use 

Minimum Water Quality 

Guidelines Suggested Treatment Options 

Potable indoor uses • Total coliforms – 0 
• Fecal coliforms – 0 
• Protozoan cysts – 0  
• Viruses – 0 
• Turbidity < 1 NTU 

• Pre-filtration – first flush diverter 
• Cartridge filtration – 3 micron 

sediment filter followed by 3 micron 
activated carbon filter 

• Disinfection – chlorine residual of 0.2 
ppm or UV disinfection 

Non-potable indoor uses • Total coliforms < 500 cfu per 
100 mL 

• Fecal coliforms < 100 cfu per 
100 mL 

 

• Pre-filtration – first flush diverter 
• Cartridge filtration – 5 micron 

sediment filter 
• Disinfection – chlorination with 

household bleach or UV disinfection 

Outdoor uses N/A Pre-filtration – first flush diverter 

*cfu – colony forming units 
*NTU – nephelometric turbidity units 

Institution Issues and Barriers 
Although stormwater reuse offers environmental and economic benefits, its use has remained relatively 
limited. This is caused by a number of perceived and actual barriers. The high rate of water consumption 
in the U.S. is coupled with water cost rates that are among the lowest. For example, U.S. water use is 
approximately twice that of Europe, but the annual cost of household water bills are roughly equal. The 
cost of water in the U.S. ranges from $0.70 to $4 per thousand gallons, with the national average cost 
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slightly more than $2 for a thousand gallons. Price, therefore, creates little incentive for conservation or 
the use of alternative sources.12 

 

  

Residential rain barrels are an inexpensive and easy retrofit that reduces stormwater 
runoff and provides irrigation water. Photo at left: District of Columbia Water & Sewer 
Authority; Photo at right: Ann English. 

 

San Francisco Rainwater Harvesting MOU 

In 2008, San Francisco’s Public Utilities Commission (SFPUC), Department of Building Inspection (DBI), and 
Department of Public Health (DPH) signed a Memorandum of Understanding for the permitting requirements for 
rainwater harvesting systems located within the City and County of San Francisco. The MOU encourages rainwater 
harvesting and its reuse for non-potable applications without requiring treatment to potable water standards. It also 
defines the roles of the participating agencies. From the MOU: 

• The SFPUC will create and distribute guidance and material on rainwater harvesting. The material will cover 
system design, system components, allowable uses, owner responsibilities, and permitting requirements. The 
SFPUC will encourage all rainwater harvesters to notify the SFPUC with the design specifications of their 
systems for research purposes. 

• DBI will issue permits for construction of properly designed rainwater harvesting systems for non-potable 
uses that meet the minimum criteria described in the MOU and in guidance materials prepared by the 
SFPUC. DBI will be responsible for review of permit applications and inspection of rainwater harvesting 
systems that require permits. 

• DPH will review rainwater harvesting projects that propose any residential indoor uses of rainwater other than 
toilet flushing to assure the protection of public health. 

It also stipulates that system design, maintenance, and use are the responsibility of the system owner. 

The MOU classifies rain barrels and cisterns and defines the allowable uses of harvested rainwater. Water from rain 
barrels may be used for irrigation and vehicle washing; it is prohibited to connect rain barrels to indoor or outdoor 
plumbing. Water from cisterns connected to indoor plumbing may be used for irrigation, vehicle washing, heating and 
cooling, and toilet flushing. If a cistern is not connected to indoor plumbing it cannot be used for toilet flushing. 

The MOU also includes safety and maintenance requirements, required system components, labeling requirements, 
and DBI permit requirements. 
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To better manage natural resources and water infrastructure, EPA has advocated four pillars of 
sustainable infrastructure, one of which is full cost pricing of water. Full cost pricing would result in 
water rates that reflect the entire suite of costs associated with water delivery: past, present, and future 
capital costs and operations and maintenance. Full cost pricing would ideally also include the external 
costs associated with the environmental damage and resource depletion created by water use.13, 14 

However, user fees and other funding sources are insufficient in 29% of water utilities to cover the cost of 
providing service, let alone including external costs.15 Insufficient pricing is a significant barrier to 
collection and reuse. 

Water needed for sanitation, cleaning, and cooking is less 
responsive to price than discretionary uses such as 
landscaping, but overall, water generally displays inelastic 
demand. A 10% increase in domestic prices decreases demand 
2 to 4%; a 10% increase in commercial prices decreases 
demand 5 to 8%.16 While studies show that price has limited 
effect on demand, they also do not consider the option of a 
low-cost alternative source of water. Increased prices may not 
significantly diminish water use, but may be sufficient to 
encourage the use of lower cost alternatives. When faced with 
sufficiently priced potable water, the investment in a low cost 
alternative that provides continued savings becomes 
increasingly favorable. 

Regulations and codes also inhibit rainwater collection. 
Plumbing codes have been identified as a common barrier. 
Whether they make no provisions for rainwater reuse or 
require downspouts to be connected to the stormwater collection system, thereby eliminating the 
possibility of intervening to intercept roof runoff, code changes are often a necessary first step to enabling 
rainwater harvesting. Other regulations complicate the implementation of rainwater harvesting. Western 
water rights and the doctrine of “first in time, first in line” access to water can present a barrier to 
rainwater harvesting. Colorado interprets its Western water rights laws as prohibiting rainwater 
harvesting. The state’s interpretation that cisterns and rain barrels prevent runoff from reaching rivers and 
thereby decrease a downstream user’s allotted water right has been questioned, but it currently prohibits 
rainwater capture and reuse. 

Rainwater Harvesting in the West 

Western water rights can be an impediment to rainwater harvesting efforts because the doctrine of prior appropriation 
has created ambiguity about the legality of intercepting and storing rainwater. In the strictest interpretation, diverting 
rainwater to a collection system is a taking of a water previously appropriated. 

This issue has been overlooked for many community rain barrel initiatives, because the individual storage units are 
relatively small. The City of Seattle, however, obtained a citywide water-right permit to ensure the legality of water 
harvesting efforts. 

State legislation may ultimately be necessary to ensure the legality of rainwater harvesting and establish the upper 
capacity limit for rainwater systems. Any efforts should fully assess the watershed impacts of rainwater harvesting 
efforts. Colorado law, for instance has assumed that all rainfall eventually reaches groundwater or surface waters and 
is therefore appropriated. In the dry regions of the state, however, a study has found that the majority of rainfall on 
undeveloped lands is lost to evaporation and transpiration and only a small fraction actually reaches surface waters.  

Likewise, rainwater harvesting is a water conservation practice which will reduce the overall withdrawal and use of 
water, making a greater quantity of water available for downstream users. Harvested rainwater used for irrigation or 
other outdoor uses reapplies the water in a manner similar to normal precipitation. Rainwater used for non-potable 
indoor uses is collected in the sanitary system and eventually returned to receiving streams and available for 
downstream use. 

Albuquerque-Bernalillo County Building 
Standards 

In 2008, the Water Utility Authority of 
Albuquerque-Bernalillo County instituted 
new standards that require rainwater 
harvesting systems for new homes. 
Buildings larger than 2,500 square feet are 
required to have a cistern and pump, while 
smaller buildings can use cisterns, rain 
barrels, or catchment basins. All rainwater 
harvesting systems need to capture the 
runoff from at least 85% of the roof area. 

The standards also include a requirement 
for high efficiency toilets and prohibitions 
against installing turf on slopes steeper 
than 5:1 and sprinkler irrigating areas 
smaller than 10 feet in any dimension. 
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Energy and Climate 
In addition to the natural resources impacts that water use imparts, water collection, treatment, and 
distribution has energy and climate consequences. The connection between water and energy is often 
overlooked but the process of extracting water from surface or groundwater supplies, bringing it to 
treatment facilities, treating it to drinking water standards, and delivering it to residential and commercial 
customers expends energy primarily because of pumping and treatment costs. The water sector consumes 
3% of the electricity generated in the U.S. and electricity accounts for approximately one-third of utilities’ 
operating costs.17 Reducing potable water demand by 10% could save approximately 300 billion kilowatt-
hours of energy each year.18 Water reuse systems, like rainwater harvesting, supplant potable water and 
reduce demand. The reduced water demand provided by rainwater harvesting systems translates directly 
to energy savings. Table 4 presents estimates of the energy required to deliver potable water to 
consumers. 

Table 4. Estimated Energy Consumption for  

Water Treatment and Distribution.
19

 

Activity 

Energy Consumption 

kWh/MG 

Supply and conveyance 150 

Water Treatment 100 

Distribution 1,200 

Total 1,450 

 

Decreasing potable water demand by 1 million gallons can reduce electricity use by nearly 1,500 kWh. 
An inch of rainfall produces 600 gallons of runoff per 1,000 square feet of roof. Coordinated residential 
applications and large-scale non-residential rainwater harvesting systems offer an alternative method of 
reducing energy use.  

Limiting energy demand is significant but the impact that decreased energy demand has on carbon 
dioxide emissions is critical. Carbon dioxide emissions associated with electricity generation vary 
according to the fossil fuel source. Rough estimates suggest that reducing potable water demand by 1 
million gallons can reduce carbon dioxide emissions 1 to 1½ tons when fossil fuels are used for power 
generation (Table 5). 

Table 5. Carbon Dioxide Emissions from Electric Power Generation.
20

 

Fuel Type 

CO2 Output Rate 

Pounds CO2/kWh 

CO2 Output per MG Water 

Delivered (x 1,450 kWh) 

Coal 2.117 3,070 lbs 

Petroleum 1.915 2,775 lbs 

Natural gas 1.314 1,905 lbs 

 

The carbon reductions associated with rainwater harvesting are admittedly not on the order of magnitude 
required to significantly impact climate change. However, the connection between potable water use and 
energy demand is important to recognize in the broader context of sustainable water management. It is 
critical to assess water use not only from a resource availability and protection standpoint, but also with 
the aim of improving overall sustainability of which energy is a critical component. As municipalities are 
faced with the anticipated CO2 reductions that will be required over the coming decades, decreased 
potable water demand (along with other measures such as increased energy efficiency and conservation) 
represent the “low hanging fruit” that may provide the quickest and easiest reductions. Rainwater 
harvesting along with graywater and reclaimed water reuse represent an integrated water management 
approach that can not only limit contributions to climate change, but also protect and conserve limited 
water resources developing resiliency to the uncertain effects of climate change. 
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Conclusions and Recommendations 
Encouraging rainwater harvesting and reuse requires enabling the practice through codes and regulations 
and providing incentives. State or municipal codes need to address public health concerns by stipulating 
water quality and cross-contamination requirements. Similar to reclaimed and graywater, specific 
rainwater harvesting codes need to be developed. Codes should establish acceptable uses for rainwater 
and corresponding treatment requirements. Disinfection of rainwater for reuse has been the standard, but 
recent research and policies should encourage jurisdictions to evaluate lesser requirements for non-
potable uses in water closets and urinals. The simplification of the on-site treatment process and 
associated cost savings could broaden the use of rainwater harvesting without increasing exposure risks. 

In addition to code development, incentives for 
rainwater harvesting should be instituted. The 
incentives should recognize that rainwater is a 
resource and that the use of potable water carries 
and environmental and economic cost. Current 
water policies and rates do not promote 
sustainability, with a structure that inadequately 
accounts for the value of water and does not 
promote conservation. Municipalities should review 
their water rates to see if they appropriately account 
for the full cost of water. Pricing alternatives such 
as increasing block rates, which increase the price 
of water with increased use, create an incentive to 
conserve potable water. An increased price of 
potable water would encourage investment in 
rainwater harvesting systems because they offer a 
long-term inexpensive supply of water after the 
initial capital investment.  The combined actions of 
establishing certain requirements for rainwater 
harvesting systems and increasing the currently 
underpriced cost of water creates a complementary 
system that can encourage the use of alternative 
water sources. 

  

Commercially sized cistern at the Chicago Center for 
Green Technology. Photo: Abby Hall, EPA. 
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Considerations when Establishing a Municipal Rainwater Harvesting Program 

1. Establish specific codes or regulations for rainwater harvesting 

• Building and plumbing codes are largely silent on rainwater harvesting. Consequently, graywater 
requirements are often used to govern rainwater harvesting systems, resulting in requirements that are more 
stringent than necessary. Codes should define rainwater harvesting and establish its position as an 
acceptable stormwater management/water conservation practice. 

2. Identify acceptable end uses and treatment standards 

• Each municipality will need to consider and identify acceptable uses for harvested rainwater and the required 
treatment for specified uses. Rainwater is most commonly used for non-potable applications and segregated 
by indoor and outdoor uses. 

� Typical outdoor uses: 

1. Irrigation; and 
2. Vehicle washing. 

� Typical indoor uses: 

1. Toilet flushing; 
2. Heating and cooling; and  
3. Equipment washing. 

• Non-potable uses typically require minimal treatment. Outdoor uses normally need only prescreening to limit 
fouling of the collection system. Indoor non-potable uses do not necessarily require treatment beyond 
screening, although some municipalities have adopted a conservative approach and require filtration and 
disinfection prior to reuse. 

• Harvested rainwater can be used for potable applications although a special permitting process should be 
established to ensure that proper treatment (e.g., filtration and disinfection) is provided and maintained. 

3. Detail required system components 

• Jurisdictions often delineate between rain barrels and cisterns because of the size and potential complexity of 
the systems. Rain barrels collect relatively small quantities of water and generally only require mosquito 
prevention, proper overflow, and an outlet for outdoor uses. Cisterns can be 100 to several thousand gallons 
in size and may be connected to various indoor plumbing and mechanical systems. Needed system 
requirements include: 

� Pre-filtration – Filtration prior to the rain barrel or cistern should be provided to remove solids and debris.  

� Storage containers – Rain barrels and cisterns should be constructed of a National Sanitation 
Foundation approved storage container listed for potable water use. 

� Back-flow prevention – For cisterns that require a potable water make-up for operation, back flow 
prevention in the form of an air gap or backflow assembly must be provided. 

� Duel piping system – a separate piping system must be provided for harvested rainwater distribution. 
The pipe should be labeled and color coded to indicate non-potable water. Purple piping indicating 
reclaimed water is often used for rainwater harvesting systems. Cross connections with the potable 
water supply system are prohibited. 

� Signage – permanent signage should be provided at every outlet and point of contact indicating non-
potable water not for consumption. In addition, biodegradable dyes can be injected to indicate non-
potable water.   

4. Permitting 

• Rain barrels should not need to be permitted provided that they are installed correctly and direct overflow to a 
proper location. A permit application process should be instituted for cistern systems used for non-potable 
uses. If harvested rainwater is used for potable water, the collection and treatment system should be 
inspected and approved by the public health department.  

5. Maintenance 

• Adequate design and maintenance of the cistern and piping system is the responsibility of the cistern owner.  

6. Rates of reuse 

• For harvesting systems to be efficient stormwater retention systems, the collected rainwater needs to be used 
in a timely matter to ensure maximum storage capacity for subsequent rain events. Cistern systems generally 
supply uses with significant demands, ensuring timely usage of the collected water. Outreach and education 
is a critical component of rain barrel programs, however, because of the more episodic and less structured 
use of this collected water.  Municipalities should inform homeowners of the steps needed to maximize the 
effectiveness of their rain barrels. Harvesting programs targeting susceptible combined sewer areas have 
used slow draw down of the rain barrels to delay stormwater release to the sewer system, yet ensure 
maximum storage capacity for subsequent rain events. 
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Case Studies 

King Street Center, Seattle 
The King Street Center in Seattle uses rainwater for toilet flushing and irrigation. Rainwater from the 
building’s roof is collected in three 5,400 gallon cisterns. Collected rainwater passes through each tank 
and is filtered prior to being pumped to the building’s toilets or irrigation system through a separate 
piping system. When needed, potable makeup water is added to the cisterns. The collection and reuse 
system is able to provide 60% of the annual water needed for toilet flushing, conserving approximately 
1.4 million gallons of potable water each year.21 

The Solaire, Battery Park City, New York 
The 357,000 square foot, 27 floor building was the first high-rise residential structure to receive LEED® 
Gold certification. The Solaire was designed to comply with Battery Park City’s progressive water and 
stormwater standards; more than 2 inches of stormwater must be treated on site to meet the standards. 
Rainwater is collected in a 10,000 gallon cistern located in the building’s basement. Collected water is 
treated with a sand filter and chlorinated according to New York City Standards prior to being reused for 
irrigating two green roofs on the building. Treated and recycled blackwater is used for toilet flushing and 
make-up water. Water efficient appliances and the rainwater and blackwater reuse system have decreased 
potable water use in the building by 50%.22 Because of its innovative environmental features, the Solaire 
earned New York State’s first-ever tax credit for sustainable construction.23, 24 

Philip Merrill Building, Annapolis, MD 
The Chesapeake Bay Foundation’s 
headquarters is a LEED® Version 1 Platinum 
certified building. Rainwater from the roof is 
collected in three exposed cisterns located 
above the entrance.25 Roof runoff passes 
through roof washers before entering the 
cisterns; following the cisterns the water is 
treated with a sand filter, chlorination, static 
mixer, and carbon filter prior to reuse. The 
building uses composting toilets, so the reused 
water is used for bathroom and mop sinks, gear 
washing, irrigation, fire suppression, and 
laundry. The building’s design allows for a 
90% reduction in potable water use with 73% 
of the water used within the building supplied 
by the cistern collection system.26, 27, 28 

Alberici Corporate Headquarters, Overland, Missouri  
Alberici Corporation, a construction company, chose to relocate its corporate headquarters to a 14-acre 
site in the St. Louis suburbs in 2004. The site renovation included refurbishing a 150,000 square foot 
former metal fabrication facility into a LEED® platinum certified office building. The building design 
includes a rainwater collection and reuse system. Rainwater is collected from 60% of the garage roof area 
and stored in a 38,000 gallon cistern. The collected water is filtered and chlorinated and used for toilet 
flushing and the building’s cooling tower. The stormwater reuse system saves 500,000 gallons of water 
each year, reducing potable water demand by 70%.29, 30 

Lazarus Building, Columbus, Ohio 
After Federated Department Stores closed the 750,000 square foot retail store in 2002, it donated the 
building to the Columbus Downtown Development Corporation. The building renovation completed in 
2007 achieved LEED® Gold certification and the building’s largest tenant is Ohio EPA. The renovated 
building includes a rainwater collection and reuse system. The system makes use of an existing 40,000 

 

Cisterns at CBF headquarters. Photo: Chesapeake Bay 
Foundation. 
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gallon tank on the building’s roof and a new 50,000 gallon tank installed in the basement. The collected 
rainwater is used for toilet flushing, irrigation, and HVAC makeup. A biodegradable blue dye is added to 
the water used for toilet flushing to visually identify it as non-potable water. The system reduces potable 
water use in the building by several million gallons a year.31, 32  

Stephen Epler Hall, Portland State University  
PSU’s 62,500 square foot mixed-use student housing facility (classrooms and academic office space are 
located on the first floor) was completed in 2003 and is LEED® Silver Certified. The stormwater 
management system was designed to be engaging to the public; rain from the roofs of Epler Hall and 
neighboring King Albert Hall is diverted to several river rock “splash boxes” in the public plaza.33 The 
water then travels through channels in the plaza’s brick pavers to planter boxes where it infiltrates and is 
filtered before being collected in an underground cistern. UV light is used to treat the water prior to its 
reuse for toilet flushing in the first floor restroom and irrigation. Placards located in the water closets 
indicate that the non-potable toilet flushing water is not for consumption. The stormwater collection and 
reuse system conserves approximately 110,000 gallons of potable water annually, providing a savings of 
$1,000 each year.34, 35 

Natural Resources Defense Council’s Robert Redford Building, Santa Monica 
NRDC’s renovation of a 1920s-era structure in downtown Santa Monica achieved LEED® New 
Construction, Version 2 Platinum certification. The innovative water systems in the 15,000 square foot 

building are a key component of the project’s 
sustainability. The plumbing system delivers 
potable water only to locations where drinking 
water is needed, such as faucets and showers. 
Water from the showers and sinks is collected in 
graywater collection tanks and treated on-site. The 
treated graywater is reused for toilet flushing and 
landscaping. Rainwater from the building is 
collected in outdoor cisterns, which were installed 
beneath planters adjacent to the building. The 
collected rainwater is filtered prior to being added 
to the graywater collection tank as part of the water 
reuse system. The graywater/rainwater reuse 
system and high-efficiency features such as duel-
flush toilets, waterless urinals, and drought-tolerant 
plants reduce potable water demand by 60%. Each 
waterless urinal, for instance, saves 40,000 gallons 
of water each year.36 

The City’s plumbing code complicated the 
installation of many of the building’s water 
features. The plumbing code prohibited waterless 
toilets or urinals, requiring a resolution that 
allowed the waterless urinals to be installed with 
water supply stubbed out behind the wall if needed 
for future use. The City is now seeking a change to 

City Code to allow for waterless urinals to be installed without an available water supply. Similarly, 
California’s graywater ordinance did not contain a provision for rainwater collection; an agreement was 
negotiated with the County Health Department after which the City’s Building and Safety Division agreed 
to sign off on the plans.37, 38 

 

 

Rainwater cistern at NRDC’s Santa Monica Office 
(inset photo after planter planting). Photo: NRDC. 
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STATE OF CALIFORNIA 

STATE WATER RESOURCES CONTROL BOARD 

ORDER WQ 2009-0008 

  

In the Matter of the Petition of 

COUNTY OF LOS ANGELES AND LOS ANGELES COUNTY FLOOD CONTROL DISTRICT 
Waste Discharge Requirements Order No. R4-2006-0074  

Issued by the  
California Regional Water Quality Control Board, 

Los Angeles Region 

SWRCB/OCC FILE A-1780 
  

BY THE BOARD:  

In 2001, the Los Angeles Regional Water Quality Control Board (Los Angeles 

Water Board) adopted Waste Discharge Requirements Order No. 01-182 (the permit), a 

national pollutant discharge elimination system (NPDES) municipal storm water permit.  The 

permit authorizes storm water discharges from municipalities throughout the County of 

Los Angeles.1  In 2002, the Los Angeles Water Board established a total maximum daily load 

(TMDL) for bacteria at Santa Monica Bay beaches during dry weather (the TMDL).  The TMDL 

includes a waste load allocation for municipal storm water discharges.  On  

September 14, 2006, the Los Angeles Water Board modified the permit by adopting Waste 

Discharge Requirements Order No. R4-2006-0074 (the Permit modification).  The Los Angeles 

Water Board crafted the Permit modification to implement the summer dry weather waste load 

allocations in the TMDL. 

 On October 16, 2006, the County of Los Angeles and the Los Angeles County 

Flood Control District (Petitioners) filed a petition with the State Water Resources Control Board 

(State Water Board), challenging the Permit modification.  The Petitioners asked that the 

petition be placed in abeyance.  Two years later, in September 2008, the Petitioners activated  

/ / / 

/ / / 

/ / / 

                                                 
1  The City of Long Beach is subject to a separate municipal storm water permit. (Los Angeles Water Board 
Order 99-060 [NPDES No. CAS004002].) 
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the petition.  In this Order, the State Water Board concludes that the Los Angeles Water Board’s 

implementation of the TMDL through the Permit modification was appropriate and proper.2 

I. BACKGROUND 

A.  Regulatory Background 

 The Petitioners contend the Los Angeles Water Board improperly translated the 

provisions of an existing TMDL into a municipal storm water permit.  In this section, we provide 

a brief overview of relevant portions of the regulatory frameworks for TMDLs and for storm 

water regulation. 

 1.  TMDLs 

 In State Water Board Order WQ 2001-06 (Tosco), this Board provided a detailed 

background of TMDLs.  As we explained in the Tosco order, water quality standards provide the 

foundation for identifying impaired waters that require a TMDL.  Clean Water Act section 303(c) 

requires the states to adopt water quality standards that protect the public health or welfare, 

enhance the quality of water, and serve the purposes of the Clean Water Act.  Water quality 

standards consist of the beneficial uses of a water body and the criteria to protect those uses.  

For waters subject to the Clean Water Act, California’s water quality standards are typically 

found in regional water quality control plans (basin plans) and in statewide plans. 

Clean Water Act section 303(d) requires states to identify waters of the United 

States for which technology-based effluent limitations are not stringent enough to implement 

water quality standards.  We refer to those waters that are not attaining water quality standards 

as impaired waters, and identify the impaired waters on the state’s 303(d) list of water quality 

limited segments. 

For the pollutants causing impairment of waters of the United States, Clean 

Water Act section 303(d) requires states to establish TMDLs.  “A TMDL defines the specified 

maximum amount of a pollutant which can be discharged or ‘loaded’ into [impaired waters] from 

all combined sources.”3  A TMDL is the sum of the individual wasteload allocations assigned to 

point sources, load allocations for nonpoint sources, and other elements designed to achieve 

                                                 
2  To the extent Petitioners raised issues not discussed in this order, such issues are hereby dismissed as not 
substantial or appropriate for review by the State Water Board.  (See People v. Barry (1987) 194 Cal.App.3d 158, 
175-177; Johnson v. State Water Resources Control Board (2004) 123 Cal.App.4th 1107; Cal. Code Regs., tit. 23, 
§ 2052, subd. (a)(1).) 
3  Dioxin/Organochlorine Center v. Clarke (9th Cir. 1995) 57 F.3d 1517, 1520. 

 2.  

0044631



water quality standards.4  Regional water quality control boards typically adopt TMDLs as part 

of each region’s basin plan5 and therefore include programs for implementation.6  In essenc

TMDLs serve as a backstop provision of the Clean Water Act designed to implement water 

quality standards when other provisions have failed to achieve water quality standards. 

e, 

um 

n and 

                                                

TMDLs are not self-executing, but instead, rely upon further orders or actions to 

adjust pollutant restrictions on individual dischargers.7  Federal regulations state that water 

quality based effluent limitations in NPDES permits must be consistent with the assumptions 

and requirements of the wasteload allocations in the TMDL, if the TMDL has been approved by 

the United States Environmental Protection Agency (U.S. EPA).8  

The State Water Board estimates that statewide over 580 TMDLs will be needed 

for the current impaired waters list of 2,238 pollutant/water body combinations.  Over 115 

TMDLs are currently under development. 

 2.  Municipal Storm Water Regulation 

This Board has discussed the regulatory requirements for municipal storm water 

discharges in prior orders.9  Section 402(p) of the Clean Water Act prohibits the discharge of 

pollutants from specified municipal separate storm sewer systems (MS4s) to waters of the 

United States except as authorized by an NPDES permit.  Section 402(p) contains two 

substantive standards applicable to municipal storm water permits:  MS4 permits (1) “shall 

include a requirement to effectively prohibit non-stormwater discharges into the storm 

sewers;”10 and (2) “shall require controls to reduce the discharge of pollutants to the maxim

extent practicable, including management practices, control techniques and system, desig

engineering methods, and such other provisions as the Administrator or the State determines 

appropriate for the control of such pollutants.”11 

 
4  40 C.F.R. § 130.3(i). 
5  See 40 C.F.R. §§ 130.6(c)(1) & 130.7. 
6  Wat. Code, §§ 13050, subd. (j), & 13242. 
7  City of Arcadia v. EPA (N.D.Cal. 2003) 265 F.Supp.2d 1142, 1144-1145; see also, e.g., State Water Board 
Resolution 2002-0149, ¶ 9 (approving Santa Monica Beaches Dry Weather Bacteria TMDL and noting that numeric 
targets and wasteload allocations are not directly enforceable and will need to be translated into individual permit 
requirements during a subsequent permitting action). 
8  40 C.F.R. § 122.44(d)(1)(vii)(B). 
9  See, e.g., State Water Board Orders WQ 91-03 (Communities for a Better Environment), WQ 96-13 (Save 
San Francisco Bay Ass’n), WQ 2000-11 (Cities of Bellflower et al.), and WQ 2001-15 (BIA).  
10  33 U.S.C., § 1342(p)(3)(B)(ii). 
11  Id., § 1342(p)(3)(B)(iii). 
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U.S. EPA promulgated regulations establishing minimum requirements for all 

MS4 permits.  The regulations generally focus on requirements that MS4s implement programs 

to reduce the amount of pollutants found in storm water discharges to the maximum extent 

practicable.  The regulations also require the MS4’s program to include an element to detect 

and remove illicit discharges and improper disposal into the storm sewer.12  U.S. EPA added 

the illicit discharge program requirement with the stated intent of implementing the Clean Water 

Act provision requiring permits to “effectively prohibit non-storm water discharges.”13  Neither 

the Clean Water Act nor the federal storm water regulations define “non-storm water.”  “Ill

discharge” is defined as any discharge to an MS4 “not composed entirely of storm water.”

icit 

                                                

14  

Thus, “illicit discharge” is the most nearly applicable definition of “non-storm water” found in 

federal law and is often used interchangeably with that term. 

B.  Procedural Background 

 In 1998, the State Water Board added 44 Santa Monica Bay beaches to its 

303(d) list due to bacteria impairments.  As required by the Clean Water Act, the Los Angeles 

Water Board adopted a TMDL entitled Dry Weather TMDL for Bacteria at Santa Monica Bay 

Beaches (the TMDL) on January 24, 2002.  The State Water Board approved the TMDL on 

September 19, 2002.  The California Office of Administrative Law and U.S. EPA subsequently 

approved the TMDL, and the TMDL became effective on July 15, 2003. 

 The Los Angeles Water Board established the TMDL to protect swimmers and 

other recreational users of Santa Monica Bay beaches when there are dry weather conditions 

and the beaches are most heavily used.  Dry weather is defined in the TMDL to mean those 

days with less than 0.1 inches of rain and days at least three days after a day with 0.1 inches of 

rain or more.  The TMDL recognizes that, under certain conditions, even undeveloped 

watersheds may have exceedances of bacteria water quality standards.  As a result, the TMDL 

differentiates between summer dry weather (April 1 to October 31) and winter dry weather 

(November 1 to March 31).  In summer dry weather, a reference beach in an undeveloped 

watershed had no exceedances of bacteria water quality standards.  The resulting summer dry 

weather wasteload allocations in the TMDL are, therefore, zero days of exceedance of the 

bacteria water quality standards at a particular beach.  In winter dry weather, the reference 

 
12  40 C.F.R. § 122.26(d)(2)(iv)(B). 
13  National Pollutant Discharge Elimination System Permit Application Regulations for Storm Water Discharges; Final 
Rule (hereafter Phase I preamble), 55 Fed. Reg. 47990, 47995 (Nov. 16, 1990). 
14  40 C.F.R. § 122.26(b)(2).  The definition of “illicit discharge” does provide exceptions for discharges pursuant to a 
separate NPDES permit and for discharges resulting from fire fighting activities.  (Ibid.) 
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beach had three exceedances of the bacteria water quality standards.  The resulting winter dry 

weather wasteload allocations allowed no more than three days of exceedance of the bacteria 

water quality standards at a particular beach.15 

 The TMDL includes wasteload allocations for municipal storm water discharges.  

Recognizing the different challenges associated with achieving the summer and winter dry 

weather wasteload allocations, as well as the higher summertime use of the beaches, the 

Los Angeles Water Board’s implementation plan for the TMDL established a shorter schedule 

for achieving the summer dry weather wasteload allocations.  The basin plan amendment 

establishing the TMDL included an implementation plan with a final compliance date of  

July 15, 2006 for summer dry weather.  The final date for winter dry weather is July 15, 2009.  

By those dates, the TMDL’s implementation plan anticipated there were to be no more 

discharges from MS4s that cause or contribute to exceedances of bacteria water quality 

standards on summer dry weather days. 
 The TMDL applies to Santa Monica Bay beaches along 55 miles of coastline, 

from Leo Carillo State Beach in the north to Outer Cabrillo beach in the south.  Together, the 

beaches host an average of 55 million visitors per year, who add approximately $1.7 billion 

dollars to the local economy. 

 In May 2006, the Los Angeles Water Board’s staff provided notice of its proposal 

to reopen and modify the permit in order to establish permit requirements consistent with the 

TMDL and its implementation plan.  The proposed modification would make the TMDL’s 

wasteload allocations enforceable, and be consistent with U.S. EPA’s regulation requiring that 

effluent limitations in NPDES permits be consistent with the assumptions and requirements of 

the wasteload allocations in the TMDL.16  The Los Angeles Water Board solicited and received 

two rounds of comments on the proposed permit revisions, held a public workshop to solicit oral 

and written comments, and issued two sets of responses to comments.  During the comment 

period, the Los Angeles Water Board received many comment letters, including letters of 

support from Governor Schwarzenegger and other public officials.  On September 14, 2006, the 

Los Angeles Water Board held a public hearing and adopted a permit modification that included 

requirements to implement the TMDL’s summer dry weather wasteload allocations.   

                                                 
15  Relying on antidegradation principles, the TMDL established winter dry weather wasteload allocations of zero, one, 
two, or three days of bacteria exceedances based on a particular beach’s historical water quality. 
16  40 C.F.R. §122.44(d)(1)(vii)(B). 
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 The modification prohibits discharges that cause or contribute to exceedances of 

bacteria water quality standards at Santa Monica Bay beaches on summer dry weather days.  

The Permit modification added Part 2.5 to the Receiving Water Limitations.  Part 2.5 states:  

During Summer Dry Weather there shall be no discharges of bacteria 
from MS4s into the Santa Monica Bay that cause or contribute to exceedances in 
the Wave Wash, of the applicable bacteria objectives.  The applicable bacteria 
objectives include both the single sample and geometric mean bacteria 
objectives set to protect the Water Contact Recreation (REC-1) beneficial use, as 
set forth in the Basin Plan. 

 The Permit modification also added a discharge prohibition.  Discharge 

Prohibition 1.B states: “Discharges of Summer Dry Weather flows from MS4s into Santa Monica 

Bay that cause or contribute to exceedances of the bacteria Receiving Water Limitations in 

Part 2.5 below are prohibited.”  Neither the discharge prohibition nor the receiving water 

limitations includes an iterative process towards compliance. 

 Petitioners submitted a timely joint petition to the State Water Board on 

October 16, 2006.  Pursuant to State Water Board regulations,17 the petition was held in 

abeyance for nearly two years before Petitioners activated it on September 18, 2008.  On that 

date, Petitioners also submitted a supplemental statement of points and authorities, which the 

State Water Board hereby adds to the administrative record.  Petitioners, the Los Angeles 

Water Board, and a group of three environmental organizations sought leave to make additional 

submissions and to add evidence to the administrative record.18  Those requests are hereby 

denied.19 

II.  ISSUES AND FINDINGS 

 Contention:  The discharge prohibition and receiving water limitations added by 

the Permit modification are ambiguous and should be clarified. 

 Finding:  The contested provisions are sufficiently clear and were properly 

adopted.  We conclude that no changes are necessary and reject this contention. 

Petitioners claim that the discharge prohibition and receiving water limitations added by the 

Permit modification could be construed to prohibit storm water discharges containing bacteria, 

despite the Los Angeles Water Board’s stated intention to limit those provisions to non-storm 

                                                 
17  See Cal. Code Regs., tit. 23, § 2050.5, subd. (d). 
18  The filings include Petitioners’ request to file a reply pleading, and various requests for administrative notice and to 
submit additional evidence.  
19  See Cal. Code Regs., tit. 23, §§ 2050.5, subd. (a), & 2050.6. 
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water discharges.  In Petitioners’ view, the words “non-storm water” should be added to Part 2.5 

of the permit’s receiving water limitations to match that intent and to clarify that Part 2.5 does 

not apply to storm water discharges. 

Part 2.5 of the permit reads: “During Summer Dry Weather there shall be no 

discharges of bacteria from MS4s into the Santa Monica Bay that cause or contribute to 

[bacteria] exceedances….”  The permit defines dry weather as “days with less than 0.1 inch of 

rainfall and occurring more than three days after a rain day.”20  “Summer Dry Weather” is a dry 

weather day occurring from April 1 to October 31 of each year.21 

 Petitioners’ proposed revision to Part 2.5 would read: “During Summer Dry 

Weather there shall be no non-storm water discharges of bacteria from MS4s . . . .”  (Italics 

added.)  They argue that, without the change, Part 2.5 may apply to “storm water” because that 

term is defined in federal regulations to include “surface run-off and drainage.”  Petitioners imply 

that the federal reference to “surface run-off and drainage” includes run-off and drainage 

discharges that occur during dry weather periods of the summer. 

 We decline to accept Petitioners’ proposed language, including their similar 

proposal for Discharge Prohibition 1.B, because the language chosen by the Los Angeles Water 

Board is clear and appropriate.  The challenged permit provisions do not apply to storm water 

flows.  U.S. EPA has previously rejected the notion that “storm water,” as defined at 40 Code of 

Federal Regulations section 122.26(b)(13), includes dry weather flows.  In U.S. EPA’s preamble 

to the storm water regulations, U.S. EPA rejected an attempt to define storm water to include 

categories of discharges “not in any way related to precipitation events.”22  The Los Angeles 

Water Board’s permit language follows U.S. EPA’s approach.  The new Permit provisions 

specifically regulate dry weather discharges, which are defined to exclude discharges occurring 

during or immediately following a reportable precipitation event.  Any discharges during such dry 

weather days would not be precipitation-related.  No liability will attach under these provisions 

for discharges during, or as the result of, a rainfall event exceeding 0.1 inches. 

 In any event, Petitioners’ proposed language deviates from that of the underlying 

wasteload allocation.  That wasteload allocation defines “dry weather” and “summer dry 

weather” with language identical to that used in the challenged provisions.23  The discharges 

                                                 
20  Permit, Part 5, Definitions. 
21  Ibid. 
22  55 Fed. Reg. 47990, 47995. 
23  See Basin Plan, Tables 7-4.1, 7-4.2a. 
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regulated by the wasteload allocation are not qualified by the modifier “non-storm water,” or any 

other term.  Because 40 Code of Federal Regulations section 122.44(d)(1)(vii) requires effluent 

limitations to be consistent with the assumptions and requirements of the underlying wasteload 

allocation, we refuse to unnecessarily add language that, if anything, could cause confusion and 

threaten compliance with U.S. EPA’s regulation. 

 Contention:  The receiving water limitations and discharge prohibition are 

numeric effluent limitations and, therefore, do not follow the accepted approach for controlling 

municipal storm water discharges. 

 Finding:  The contested provisions are appropriate and proper.  The summer dry 

weather discharges, as defined by the Permit and the TMDL, are more appropriately regarded 

as non-storm water discharges, which the Clean Water Act requires to be effectively prohibited. 

 Petitioners liken the challenged provisions to numeric effluent limitations, and 

then cite various state and federal sources to argue that using numeric effluent limitations to 

implement a TMDL in a storm water permit is inappropriate.  Petitioners point to State Water 

Board Order WQ 2001-15 (BIA), where we stated that, for municipal storm water permits, “we 

will generally not require ‘strict compliance’ with water quality standards through numeric 

effluent limitations,” and instead “we will continue to follow an iterative approach, which seeks 

compliance over time” with water quality standards.24  They also point to a U.S. EPA guidance 

document entitled Establishing Total Maximum Daily Load (TMDL) Wasteload Allocations 

(WLAs) for Storm Water Sources and NPDES Permit Requirements Based on Those WLAs (the 

U.S. EPA guidance document).25  Petitioners cite a provision therein that reads, “because storm 

water discharges are due to storm events that are highly variable in frequency and duration and 

are not easily characterized, only in rare cases will it be feasible or appropriate to establish 

numeric limits for municipal and small construction discharges.”26 

 The references relied upon by Petitioners are inapposite, and do not support 

invalidating the Los Angeles Water Board’s requirements.  Instead, the Petitioners’ references 

are directed at the regulation of storm water discharges.  The Permit modification is limited to 

non-storm water discharges which occur during summer dry weather.  The U.S. EPA guidance 

document is limited to wasteload allocations “for storm water discharges” and permit limitations 

                                                 
24  BIA, supra, at p. 8. 
25  U.S. EPA, Establishing Total Maximum Daily Load (TMDL) Wasteload Allocations (WLAs) for Storm Water 
Sources and NPDES Permit Requirements Based on Those WLAs, Memorandum from U.S. EPA Director, Office of 
Wetlands, Oceans and Watersheds Robert H. Wayland, III and Director, Office of Wastewater Management James 
Hanlon to Water Division Directors, Regions 1-10, Nov. 22, 2002 (hereafter U.S. EPA guidance document). 
26  Id., at p. 4. 
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and conditions “based on the [wasteload allocations] for storm water discharges.”27  

Furthermore, the Clean Water Act and the federal storm water regulations assign different 

performance requirements for storm water and non-storm water discharges.  These distinctions 

in the guidance document, the Clean Water Act, and the storm water regulations make it clear 

that a regulatory approach for storm water - such as the iterative approach we have previously 

endorsed - is not necessarily appropriate for non-storm water. 

 We instead look to directly relevant authorities.  Federal law requires municipal 

storm water permit limitations to be consistent with applicable wasteload allocations.28  The 

Clean Water Act requires MS4 permit requirements to effectively prohibit non-storm water 

discharges.29  Similarly, California law requires NPDES permits to apply “any more stringent 

effluent standards or limitations necessary to implement water quality control plans....”30 

 The basin plan established a compliance deadline of July 15, 2006, for achieving 

final compliance with the summer dry weather wasteload allocations for bacteria.  The TMDL, 

which is a component of the Los Angeles Water Board’s basin plan, assigns a wasteload 

allocation to certain “local agencies that are permittees or co-permittees on a municipal storm 

water permit.”31  The basin plan further establishes that these agencies are responsible for 

complying with the summer dry weather wasteload allocation.  The summer dry weather 

wasteload allocation prohibits the exceedance of bacteria water quality objectives on summer 

dry weather days at specified locations.32  The Permit modification is consistent with the 

wasteload allocation and other basin plan provisions. 

 The Permit modification is also consistent with the federal framework for non-

storm water discharges.  40 Code of Federal Regulations section 122.26(d)(2)(iv)(B), which 

implements the Clean Water Act’s requirement for the effective prohibition of non-storm water 

discharges, requires municipal storm water permittees to detect and remove all categories of 

non-storm water discharges to the MS4, or to require the non-storm water discharger to obtain a 

separate NPDES permit.  While MS4 permits generally contain exceptions for some non-storm 

water discharges, these exceptions do not extend to non-storm water discharges identified as a 

                                                 
27  U.S. EPA guidance document, supra, at p. 1. 
28  40 C.F.R. § 122.44(d)(1)(vii)(B). 
29  33 U.S.C. § 1342(p)(3)(B)(ii). 
30  Wat. Code, § 13377. 
31  Basin Plan, Table 7-4.1, fn. 3. 
32  Id., Table 7-4.1. 
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source of pollutants.33  In adopting the TMDL, the Los Angeles Water Board identified summer 

dry weather discharges as a source of water quality exceedances for bacteria.  Prohibiting 

summer dry weather bacteria exceedances caused or contributed to by MS4s is therefore 

consistent with the federal framework for non-storm water discharges. 

 Moreover, the references Petitioners’ rely upon to challenge the prohibitions and 

receiving water limitations as strict, numeric effluent limitations are not relevant to this petition.  

The contested provisions are receiving water limitations, not numeric effluent limitations.  The 

contested provisions do not impose a numeric limitation measured at a point source outfall.  

Instead, compliance with the limitations is measured in the receiving water, and more 

specifically, at the “wave wash” for the individual beaches.  The TMDL defines the wave wash 

“as the point at which the storm drain or creek empties and the effluent from the storm drain 

initially mixes with the receiving ocean water.”34  The provisions are directed at the quality of the 

receiving water, as affected by the discharge.  They do not establish numeric effluent limitations 

for the discharge to the receiving water.35,36  

 While the issue before us only concerns permit requirements to implement 

summer dry weather wasteload allocations and therefore non-storm water discharges, the result 

would not necessarily be different for municipal storm water discharges subject to a TMDL.  

TMDLs, which take significant resources to develop and finalize, are devised with specific 

implementation plans and compliance dates designed to bring impaired waters into compliance 

with water quality standards.  It is our intent that federally mandated TMDLs be given 

substantive effect.  Doing so can improve the efficacy of California’s NPDES storm water 

permits.  This is not to say that a wasteload allocation will result in numeric effluent limitations 

for municipal storm water discharges.  But, when an approved TMDL is in place, the water 

boards will give substantive effect to the TMDL and allow it to become much more than an 

academic exercise.  Whether a future municipal storm water permit requirement appropriately 

implements a storm water wasteload allocation will need to be decided based on the regional 

                                                 
33  See 40 C.F.R. § 122.26(d)(2)(iv)(B)(1).  The exempted categories include, but are not limited to, water line 
flushing, rising ground waters, landscape irrigation, and street wash water. 
34  Basin Plan, Table 7-4.1, fn. 1. 
35  See, e.g., BIA, supra; State Water Board Order WQ 99-05 (Environmental Health Coalition).  Those Orders 
endorsed receiving water limitations modified by an iterative process.  The absence of an accompanying iterative 
process does not convert receiving water limitations into numeric effluent limitations. 
36  For the purposes of state enforcement under the Porter-Cologne Act’s mandatory minimum penalties law, 
California distinguishes numeric restrictions on discharged effluent from receiving water limitations.  (Wat. Code, 
§ 13385.1, subd. (c).) 
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water quality control board’s findings supporting either the numeric or non-numeric effluent 

limitations contained in the permit. 

III.  ORDER 
IT IS HEREBY ORDERED THAT the petition of the County of Los Angeles and 

Los Angeles County Flood Control District is denied. 

 

CERTIFICATION 
The undersigned, Clerk to the Board, does hereby certify that the foregoing is a full, true, and 
correct copy of an order duly and regularly adopted at a meeting of the State Water Resources 
Control Board held on August 4, 2009. 
 
AYE:   Chairman Charles R. Hoppin 
  Vice Chair Frances Spivy-Weber 
   Board Member Arthur G. Baggett, Jr. 
   Board Member Tam M. Doduc 

NAY:  None 

ABSENT: None 

ABSTAIN: None 

 
              
  Jeanine Townsend 
       Clerk to the Board 
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California Code of Regulations 
Title 23. Waters 

Division 2. Department of Water Resources 
Chapter 2.7. Model Water Efficient Landscape Ordinance 

 
§ 490.  Purpose. 
(a) The State Legislature has found: 
(1) that the waters of the state are of limited supply and are subject to ever increasing demands; 
(2) that the continuation of California’s economic prosperity is dependent on the availability of adequate 
supplies of water for future uses; 
(3) that it is the policy of the State to promote the conservation and efficient use of water and to prevent 
the waste of this valuable resource; 
(4) that landscapes are essential to the quality of life in California by providing areas for active and 
passive recreation and as an enhancement to the environment by cleaning air and water, preventing 
erosion, offering fire protection, and replacing ecosystems lost to development; and 
(5) that landscape design, installation, maintenance and management can and should be water efficient; 
and 
(6) that Section 2 of Article X of the California Constitution specifies that the right to use water is 
limited to the amount reasonably required for the beneficial use to be served and the right does not and 
shall not extend to waste or unreasonable method of use. 
(b) Consistent with these legislative findings, the purpose of this model ordinance is to: 
(1) promote the values and benefits of landscapes while recognizing the need to invest water and other 
resources as efficiently as possible; 
(2) establish a structure for planning, designing, installing, maintaining and managing water efficient 
landscapes in new construction and rehabilitated projects;  
(3) establish provisions for water management practices and water waste prevention for existing 
landscapes; 
(4) use water efficiently without waste by setting a Maximum Applied Water Allowance as an upper 
limit for water use and reduce water use to the lowest practical amount; 
(5) promote the benefits of consistent landscape ordinances with neighboring local and regional 
agencies; 
(6) encourage local agencies and water purveyors to use economic incentives that promote the efficient 
use of water, such as implementing a tiered-rate structure; and 
(7) encourage local agencies to designate the necessary authority that implements and enforces the 
provisions of the Model Water Efficient Landscape Ordinance or its local landscape ordinance.  
 
Note: Authority cited: Section 65593, Government Code. Reference: Sections 65591, 65593, 65596, 
Government Code.  

 
§ 490.1   Applicability 
(a) After January 1, 2010, this ordinance shall apply to all of the following landscape projects: 
(1) new construction and rehabilitated landscapes for public agency projects and private development 
projects with a landscape area equal to or greater than 2,500 square feet requiring a building or 
landscape permit, plan check or design review; 
(2) new construction and rehabilitated landscapes which are developer-installed in single-family and 
multi-family projects with a landscape area equal to or greater than 2,500 square feet requiring a 
building or landscape permit, plan check, or design review; 
(3) new construction landscapes which are homeowner-provided and/or homeowner-hired in single-
family and multi-family residential projects with a total project landscape area equal to or greater than 
5,000 square feet requiring a building or landscape permit, plan check or design review; 
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(4) existing landscapes limited to Sections 493, 493.1 and 493.2; and 
(5) cemeteries. Recognizing the special landscape management needs of cemeteries, new and 
rehabilitated cemeteries are limited to Sections 492.4, 492.11 and 492.12; and existing cemeteries are 
limited to Sections 493, 493.1 and 493.2. 
(b) This ordinance does not apply to: 
(1) registered local, state or federal historical sites; 
(2) ecological restoration projects that do not require a permanent irrigation system; 
(3) mined-land reclamation projects that do not require a permanent irrigation system; or 
(4) plant collections, as part of botanical gardens and arboretums open to the public. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
 
§ 491.  Definitions.  
The terms used in this ordinance have the meaning set forth below: 
(a) “applied water” means the portion of water supplied by the irrigation system to the landscape. 
(b) “automatic irrigation controller” means an automatic timing device used to remotely control valves 
that operate an irrigation system. Automatic irrigation controllers schedule irrigation events using either 
evapotranspiration (weather-based) or soil moisture data. 
(c) “backflow prevention device” means a safety device used to prevent pollution or contamination of 
the water supply due to the reverse flow of water from the irrigation system. 
(d) “Certificate of Completion” means the document required under Section 492.9. 
(e) “certified irrigation designer” means a person certified to design irrigation systems by an accredited 
academic institution a professional trade organization or other program such as the US Environmental 
Protection Agency’s WaterSense irrigation designer certification program and Irrigation Association’s 
Certified Irrigation Designer program. 
(f) “certified landscape irrigation auditor” means a person certified to perform landscape irrigation 
audits by an accredited academic institution, a professional trade organization or other program such as 
the US Environmental Protection Agency’s WaterSense irrigation auditor certification program and 
Irrigation Association’s Certified Landscape Irrigation Auditor program.  
(g) “check valve” or “anti-drain valve” means a valve located under a sprinkler head, or other location in 
the irrigation system, to hold water in the system to prevent drainage from sprinkler heads when the 
sprinkler is off.  
(h) “common interest developments” means community apartment projects, condominium projects, 
planned developments, and stock cooperatives per Civil Code Section 1351. 
(i) “conversion factor (0.62)” means the number that converts acre-inches per acre per year to gallons 
per square foot per year  
(j) “drip irrigation” means any non-spray low volume irrigation system utilizing emission devices with a 
flow rate measured in gallons per hour. Low volume irrigation systems are specifically designed to 
apply small volumes of water slowly at or near the root zone of plants. 
(k) “ecological restoration project” means a project where the site is intentionally altered to establish a 
defined, indigenous, historic ecosystem. 
(l)“effective precipitation” or “usable rainfall” (Eppt) means the portion of total precipitation which 
becomes available for plant growth.  
(m) “emitter” means a drip irrigation emission device that delivers water slowly from the system to the 
soil.  
(n) “established landscape” means the point at which plants in the landscape have developed significant 
root growth into the soil. Typically, most plants are established after one or two years of growth. 
(o) “establishment period of the plants” means the first year after installing the plant in the landscape or 
the first two years if irrigation will be terminated after establishment. Typically, most plants are 
established after one or two years of growth. 
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(p) “Estimated Total Water Use” (ETWU) means the total water used for the landscape as described in 
Section 492.4.  
(q) “ET adjustment factor” (ETAF) means a factor of 0.7, that, when applied to reference 
evapotranspiration, adjusts for plant factors and irrigation efficiency, two major influences upon the 
amount of water that needs to be applied to the landscape.  
A combined plant mix with a site-wide average of 0.5 is the basis of the plant factor portion of this 
calculation. For purposes of the ETAF, the average irrigation efficiency is 0.71. Therefore, the ET 
Adjustment Factor is (0.7)=(0.5/0.71). ETAF for a Special Landscape Area shall not exceed 1.0. ETAF 
for existing non-rehabilitated landscapes is 0.8. 
(r) “evapotranspiration rate” means the quantity of water evaporated from adjacent soil and other 
surfaces and transpired by plants during a specified time. 
(s) “flow rate” means the rate at which water flows through pipes, valves and emission devices, 
measured in gallons per minute, gallons per hour, or cubic feet per second. 
(t) “hardscapes” means any durable material (pervious and non-pervious).  
(u) “homeowner-provided landscaping” means any landscaping either installed by a private individual 
for a single family residence or installed by a licensed contractor hired by a homeowner. A homeowner, 
for purposes of this ordinance, is a person who occupies the dwelling he or she owns. This excludes 
speculative homes, which are not owner-occupied dwellings.  
(v) “hydrozone” means a portion of the landscaped area having plants with similar water needs. A 
hydrozone may be irrigated or non-irrigated. 
(w) “infiltration rate” means the rate of water entry into the soil expressed as a depth of water per unit of 
time (e.g., inches per hour). 
(x)“invasive plant species” means species of plants not historically found in California that spread 
outside cultivated areas and can damage environmental or economic resources. Invasive species may be 
regulated by county agricultural agencies as noxious species. “Noxious weeds” means any weed 
designated by the Weed Control Regulations in the Weed Control Act and identified on a Regional 
District noxious weed control list. Lists of invasive plants are maintained at the California Invasive Plant 
Inventory and USDA invasive and noxious weeds database. 
(y) “irrigation audit” means an in-depth evaluation of the performance of an irrigation system conducted 
by a Certified Landscape Irrigation Auditor. An irrigation audit includes, but is not limited to: inspection, 
system tune-up, system test with distribution uniformity or emission uniformity, reporting overspray or 
runoff that causes overland flow, and preparation of an irrigation schedule.  
(z) “irrigation efficiency” (IE) means the measurement of the amount of water beneficially used divided 
by the amount of water applied. Irrigation efficiency is derived from measurements and estimates of 
irrigation system characteristics and management practices. The minimum average irrigation efficiency 
for purposes of this ordinance is 0.71. Greater irrigation efficiency can be expected from well designed 
and maintained systems. 
(aa) “irrigation survey” means an evaluation of an irrigation system that is less detailed than an irrigation 
audit. An irrigation survey includes, but is not limited to: inspection, system test, and written 
recommendations to improve performance of the irrigation system.  
(bb) “irrigation water use analysis” means an analysis of water use data based on meter readings and 
billing data. 
(cc) “landscape architect” means a person who holds a license to practice landscape architecture in the 
state of California Business and Professions Code, Section 5615. 
(dd) “landscape area” means all the planting areas, turf areas, and water features in a landscape design 
plan subject to the Maximum Applied Water Allowance calculation. The landscape area does not 
include footprints of buildings or structures, sidewalks, driveways, parking lots, decks, patios, gravel or 
stone walks, other pervious or non-pervious hardscapes, and other non-irrigated areas designated for 
non-development (e.g., open spaces and existing native vegetation). 
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(ee) “landscape contractor” means a person licensed by the state of California to construct, maintain, 
repair, install, or subcontract the development of landscape systems.  
(ff) “Landscape Documentation Package” means the documents required under Section 492.3.  
(gg) “landscape project” means total area of landscape in a project as defined in “landscape area” for the 
purposes of this ordinance, meeting requirements under Section 490.1. 
(hh) “lateral line” means the water delivery pipeline that supplies water to the emitters or sprinklers from 
the valve. 
(ii) “local agency” means a city or county, including a charter city or charter county, that is responsible 
for adopting and implementing the ordinance. The local agency is also responsible for the enforcement 
of this ordinance, including but not limited to, approval of a permit and plan check or design review of a 
project. 
(jj) “local water purveyor” means any entity, including a public agency, city, county, or private water 
company that provides retail water service. 
(kk) “low volume irrigation” means the application of irrigation water at low pressure through a system 
of tubing or lateral lines and low-volume emitters such as drip, drip lines, and bubblers. Low volume 
irrigation systems are specifically designed to apply small volumes of water slowly at or near the root 
zone of plants. 
(ll) “main line” means the pressurized pipeline that delivers water from the water source to the valve or 
outlet. 
(mm) “Maximum Applied Water Allowance” (MAWA) means the upper limit of annual applied water 
for the established landscaped area as specified in Section 492.4. It is based upon the area’s reference 
evapotranspiration, the ET Adjustment Factor, and the size of the landscape area. The Estimated Total 
Water Use shall not exceed the Maximum Applied Water Allowance. Special Landscape Areas, 
including recreation areas, areas permanently and solely dedicated to edible plants such as orchards and 
vegetable gardens, and areas irrigated with recycled water are subject to the MAWA with an ETAF not 
to exceed 1.0. 
(nn) “microclimate” means the climate of a small, specific area that may contrast with the climate of the 
overall landscape area due to factors such as wind, sun exposure, plant density, or proximity to reflective 
surfaces. 
(oo) “mined-land reclamation projects” means any surface mining operation with a reclamation plan 
approved in accordance with the Surface Mining and Reclamation Act of 1975. 
(pp) “mulch” means any organic material such as leaves, bark, straw, compost, or inorganic mineral 
materials such as rocks, gravel, and decomposed granite left loose and applied to the soil surface for the 
beneficial purposes of reducing evaporation, suppressing weeds, moderating soil temperature, and 
preventing soil erosion.  
(qq) “new construction” means, for the purposes of this ordinance, a new building with a landscape or 
other new landscape, such as a park, playground, or greenbelt without an associated building.  
(rr) “operating pressure” means the pressure at which the parts of an irrigation system are designed by 
the manufacturer to operate.  
(ss) “overhead sprinkler irrigation systems” means systems that deliver water through the air (e.g., spray 
heads and rotors). 
(tt) “overspray” means the irrigation water which is delivered beyond the target area. 
(uu) “permit” means an authorizing document issued by local agencies for new construction or 
rehabilitated landscapes.  
(vv) “pervious” means any surface or material that allows the passage of water through the material and 
into the underlying soil.  
(ww) “plant factor” or “plant water use factor” is a factor , when multiplied by ETo, estimates the 
amount of water needed by plants. For purposes of this ordinance, the plant factor range for low water 
use plants is 0 to 0.3, the plant factor range for moderate water use plants is 0.4 to 0.6, and the plant 
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factor range for high water use plants is 0.7 to 1.0. Plant factors cited in this ordinance are derived from 
the Department of Water Resources 2000 publication “Water Use Classification of Landscape Species”. 
(xx) “precipitation rate” means the rate of application of water measured in inches per hour.  
(yy) “project applicant” means the individual or entity submitting a Landscape Documentation Package 
required under Section 492.3, to request a permit, plan check, or design review from the local agency. A 
project applicant may be the property owner or his or her designee. 
(zz) “rain sensor” or “rain sensing shutoff device” means a component which automatically suspends an 
irrigation event when it rains. 
(aaa) “record drawing” or “as-builts” means a set of reproducible drawings which show significant 
changes in the work made during construction and which are usually based on drawings marked up in 
the field and other data furnished by the contractor.   
(bbb) “recreational area” means areas dedicated to active play such as parks, sports fields, and golf 
courses where turf provides a playing surface.  
(ccc) “recycled water”, “reclaimed water”, or “treated sewage effluent water” means treated or recycled 
waste water of a quality suitable for non-potable uses such as landscape irrigation and water features. 
This water is not intended for human consumption. 
(ddd) “reference evapotranspiration” or “ETo” means a standard measurement of environmental 
parameters which affect the water use of plants. ETo is expressed in inches per day, month, or year as 
represented in Section 495.1, and is an estimate of the evapotranspiration of a large field of four- to 
seven-inch tall, cool-season grass that is well watered. Reference evapotranspiration is used as the basis 
of determining the Maximum Applied Water Allowance so that regional differences in climate can be 
accommodated. 
(eee) “rehabilitated landscape” means any re-landscaping project that requires a permit , plan check, or 
design review, meets the requirements of Section 490.1, and the modified landscape area is equal to or 
greater than 2,500 square feet, is 50% of the total landscape area, and the modifications are completed 
within one year. 
(fff) “runoff” means water which is not absorbed by the soil or landscape to which it is applied and 
flows from the landscape area. For example, runoff may result from water that is applied at too great a 
rate (application rate exceeds infiltration rate) or when there is a slope.  
(ggg) “soil moisture sensing device” or “soil moisture sensor” means a device that measures the amount 
of water in the soil. The device may also suspend or initiate an irrigation event.  
(hhh) “soil texture” means the classification of soil based on its percentage of sand, silt, and clay. 
(iii)“Special Landscape Area” (SLA) means an area of the landscape dedicated solely to edible plants, 
areas irrigated with recycled water, water features using recycled water and areas dedicated to active 
play such as parks, sports fields, golf courses, and where turf provides a playing surface. 
(jjj) “sprinkler head” means a device which delivers water through a nozzle. 
(kkk) “static water pressure” means the pipeline or municipal water supply pressure when water is not 
flowing. 
(lll) “station” means an area served by one valve or by a set of valves that operate simultaneously. 
(mmm) “swing joint” means an irrigation component that provides a flexible, leak-free connection 
between the emission device and lateral pipeline to allow movement in any direction and to prevent 
equipment damage. 
(nnn) “turf” means a ground cover surface of mowed grass. Annual bluegrass, Kentucky bluegrass, 
Perennial ryegrass, Red fescue, and Tall fescue are cool-season grasses. Bermudagrass, Kikuyugrass, 
Seashore Paspalum, St. Augustinegrass, Zoysiagrass, and Buffalo grass are warm-season grasses. 
(ooo) “valve” means a device used to control the flow of water in the irrigation system.  
(ppp) “water conserving plant species” means a plant species identified as having a low plant factor. 
(qqq) “water feature” means a design element where open water performs an aesthetic or recreational 
function. Water features include ponds, lakes, waterfalls, fountains, artificial streams, spas, and 
swimming pools (where water is artificially supplied). The surface area of water features is included in 
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the high water use hydrozone of the landscape area. Constructed wetlands used for on-site wastewater 
treatment or stormwater best management practices that are not irrigated and used solely for water 
treatment or stormwater retention are not water features and, therefore, are not subject to the water 
budget calculation. 
(rrr) “watering window” means the time of day irrigation is allowed.  
(sss) “WUCOLS” means the Water Use Classification of Landscape Species published by the University 
of California Cooperative Extension, the Department of Water Resources and the Bureau of 
Reclamation, 2000. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Sections 65592, 65596, 
Government Code. 
   
 
§ 492.  Provisions for New Construction or Rehabilitated Landscapes.  
(a) A local agency may designate another agency, such as a water purveyor, to implement some or all of 
the requirements contained in this ordinance. Local agencies may collaborate with water purveyors to 
define each entity’s specific responsibilities relating to this ordinance. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
 
 
§ 492.1  Compliance with Landscape Documentation Package. 
(a) Prior to construction, the local agency shall: 
(1) provide the project applicant with the ordinance and procedures for permits, plan checks, or design 
reviews; 
(2) review the Landscape Documentation Package submitted by the project applicant;  
(3) approve or deny the Landscape Documentation Package;  
(4) issue a permit or approve the plan check or design review for the project applicant; and 
(5) upon approval of the Landscape Documentation Package, submit a copy of the Water Efficient 
Landscape Worksheet to the local water purveyor. 
(b) Prior to construction, the project applicant shall:  
(1) submit a Landscape Documentation Package to the local agency. 
(c) Upon approval of the Landscape Documentation Package by the local agency, the project applicant 
shall: 
(1) receive a permit or approval of the plan check or design review and record the date of the permit in 
the Certificate of Completion; 
(2) submit a copy of the approved Landscape Documentation Package along with the record drawings, 
and any other information to the property owner or his/her designee; and 
(3) submit a copy of the Water Efficient Landscape Worksheet to the local water purveyor. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 

 
§ 492.2  Penalties. 
(a) A local agency may establish and administer penalties to the project applicant for non-compliance 
with the ordinance to the extent permitted by law. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
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§ 492.3  Elements of the Landscape Documentation Package. 
(a) The Landscape Documentation Package shall include the following six (6) elements: 
(1) project information;  
(A) date 
(B) project applicant 
(C) project address (if available, parcel and/or lot number(s)) 
(D) total landscape area (square feet) 
(E) project type (e.g., new, rehabilitated, public, private, cemetery, homeowner-installed) 
(F) water supply type (e.g., potable, recycled, well) and identify the local retail water purveyor if the 
applicant is not served by a private well 
(G) checklist of all documents in Landscape Documentation Package 
(H) project contacts to include contact information for the project applicant and property owner 
(I) applicant signature and date with statement, “I agree to comply with the requirements of the water 
efficient landscape ordinance and submit a complete Landscape Documentation Package”. 
(2) Water Efficient Landscape Worksheet; 
(A) hydrozone information table 
(B) water budget calculations 
1. Maximum Applied Water Allowance (MAWA) 
2. Estimated Total Water Use (ETWU) 
(3) soil management report; 
(4) landscape design plan; 
(5) irrigation design plan; and 
(6) grading design plan. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 

  
 
§ 492.4  Water Efficient Landscape Worksheet.  
(a) A project applicant shall complete the Water Efficient Landscape Worksheet which contains two 
sections (see sample worksheet in Appendix B): 
(1) a hydrozone information table (see Appendix B, Section A) for the landscape project; and 
(2) a water budget calculation (see Appendix B, Section B) for the landscape project. For the calculation 
of the Maximum Applied Water Allowance and Estimated Total Water Use, a project applicant shall use 
the ETo values from the Reference Evapotranspiration Table in Appendix A. For geographic areas not 
covered in Appendix A, use data from other cities located nearby in the same reference 
evapotranspiration zone, as found in the CIMIS Reference Evapotranspiration Zones Map, Department 
of Water Resources, 1999. 
(b) Water budget calculations shall adhere to the following requirements: 
(1) The plant factor used shall be from WUCOLS. The plant factor ranges from 0 to 0.3 for low water 
use plants, from 0.4 to 0.6 for moderate water use plants, and from 0.7 to 1.0 for high water use plants. 
(2) All water features shall be included in the high water use hydrozone and temporarily irrigated areas 
shall be included in the low water use hydrozone. 
(3) All Special Landscape Areas shall be identified and their water use calculated as described below. 
(4) ETAF for Special Landscape Areas shall not exceed 1.0. 
(c) Maximum Applied Water Allowance 
The Maximum Applied Water Allowance shall be calculated using the equation: 
 
MAWA = (ETo) (0.62) [(0.7 x LA) + (0.3 x SLA)] 
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The example calculations below are hypothetical to demonstrate proper use of the equations and do not 
represent an existing and/or planned landscape project. The ETo values used in these calculations are 
from the Reference Evapotranspiration Table in Appendix A, for planning purposes only. For actual 
irrigation scheduling, automatic irrigation controllers are required and shall use current reference 
evapotranspiration data, such as from the California Irrigation Management Information System 
(CIMIS), other equivalent data, or soil moisture sensor data. 
 (1) Example MAWA calculation: a hypothetical landscape project in Fresno, CA with an irrigated 
landscape area of 50,000 square feet without any Special Landscape Area (SLA= 0, no edible plants, 
recreational areas, or use of recycled water). To calculate MAWA, the annual reference 
evapotranspiration value for Fresno is 51.1 inches as listed in the Reference Evapotranspiration Table in 
Appendix A. 
MAWA = (ETo) (0.62) [(0.7 x LA) + (0.3 x SLA)] 
MAWA = Maximum Applied Water Allowance (gallons per year) 
ETo = Reference Evapotranspiration (inches per year) 
0.62 = Conversion Factor (to gallons) 
0.7       = ET Adjustment Factor (ETAF) 
LA       = Landscape Area including SLA (square feet) 
0.3       = Additional Water Allowance for SLA 
SLA = Special Landscape Area (square feet) 
MAWA = (51.1 inches) (0.62) [(0.7 x 50,000 square feet) + (0.3 x 0)] 
= 1,108,870 gallons per year 
To convert from gallons per year to hundred-cubic-feet per year: 
= 1,108,870/748 = 1,482 hundred-cubic-feet per year  
(100 cubic feet = 748 gallons)  
  
(2) In this next hypothetical example, the landscape project in Fresno, CA has the same ETo value of 
51.1 inches and a total landscape area of 50,000 square feet. Within the 50,000 square foot project, there 
is now a 2,000 square foot area planted with edible plants. This 2,000 square foot area is considered to 
be a Special Landscape Area. 
MAWA = (ETo) (0.62) [(0.7 x LA) + (0.3 x SLA)] 
MAWA = (51.1 inches) (0.62) [(0.7 x 50,000 square feet) + (0.3 x 2,000 square feet)] 
= 31.68 x [35,000 + 600] gallons per year 
= 31.68 x 35,600 gallons per year 
=1,127,808 gallons per year or 1,508 hundred-cubic-feet per year 

 
(d) Estimated Total Water Use.  
The Estimated Total Water Use shall be calculated using the equation below. The sum of the Estimated 
Total Water Use calculated for all hydrozones shall not exceed MAWA. 

  
 
 

Where: 
   
ETWU = Estimated Total Water Use per year (gallons) 
ETo = Reference Evapotranspiration (inches) 
PF = Plant Factor from WUCOLS (see Section 491) 
HA = Hydrozone Area [high, medium, and low water use areas] (square feet) 
SLA = Special Landscape Area (square feet) 
0.62 = Conversion Factor 
IE = Irrigation Efficiency (minimum 0.71) 

⎟
⎠
⎞

⎜
⎝
⎛ += SLA

IE
HAxPFEToETWU )62.0)((
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(1) Example ETWU calculation: landscape area is 50,000 square feet; plant water use type, plant factor, 
and hydrozone area are shown in the table below.  The ETo value is 51.1 inches per year. There are no 
Special Landscape Areas (recreational area, area permanently and solely dedicated to edible plants, and 
area irrigated with recycled water) in this example. 

 
 
 
 
 
 
 
 
 
 
 
*Plant Factor from WUCOLS 

⎟
⎠
⎞

⎜
⎝
⎛ += 0

71.0
700,24)62.0)(1.51(ETWU   

= 1,102,116 gallons per year 
Compare ETWU with MAWA: For this example MAWA = (51.1) (0.62) [(0.7 x 50,000) + (0.3 x 0)] = 
1,108,870 gallons per year. The ETWU (1,102,116 gallons per year) is less than MAWA (1,108,870 
gallons per year). In this example, the water budget complies with the MAWA.  
 
(2) Example ETWU calculation: total landscape area is 50,000 square feet, 2,000 square feet of which is 
planted with edible plants. The edible plant area is considered a Special Landscape Area (SLA). The 
reference evapotranspiration value is 51.1 inches per year. The plant type, plant factor, and hydrozone 
area are shown in the table below. 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
*Plant Factor from WUCOLS 

 

⎟
⎠
⎞

⎜
⎝
⎛ += 000,2

71.0
500,23)62.0)(1.51(ETWU  

= (31.68) (33,099 + 2,000) 
= 1,111,936 gallons per year 
 

Hydrozone 
Plant Water 
Use Type(s) 

Plant 
Factor 
(PF)* 

Hydrozone 
Area (HA) 

(square feet) 
PF x HA 

(square feet) 
1 High 0.8 7,000 5,600 
2 High 0.7 10,000 7,000 
3 Medium 0.5 16,000 8,000 
4 Low 0.3 7,000 2,100 
5 Low 0.2 10,000 2,000 

   Sum 24,700 

Hydrozone 
Plant Water 
Use Type(s) 

Plant 
Factor 
(PF)* 

Hydrozone 
Area (HA) 

(square feet)
PF x HA 

(square feet) 
1 High 0.8 7,000 5,600 
2 High 0.7 9,000 6,300 
3 Medium 0.5 15,000 7,500 
4 Low 0.3 7,000 2,100 
5 Low 0.2 10,000 2,000 

   Sum 23,500 

6 SLA    1.0 2,000 2,000 
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Compare ETWU with MAWA.  For this example: 
MAWA = (51.1) (0.62) [(0.7 x 50,000) + (0.3 x 2,000)] 
= 31.68 x [35,000 + 600] 
= 31.68 x 35,600 
=1,127,808 gallons per year 
 
The ETWU (1,111,936 gallons per year) is less than MAWA (1,127,808 gallons per year). For this 
example, the water budget complies with the MAWA. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code.  
 

 
§ 492.5  Soil Management Report. 
(a) In order to reduce runoff and encourage healthy plant growth, a soil management report shall be 
completed by the project applicant, or his/her designee, as follows:  
(1) Submit soil samples to a laboratory for analysis and recommendations. 
(A) Soil sampling shall be conducted in accordance with laboratory protocol, including protocols 
regarding adequate sampling depth for the intended plants. 
(B) The soil analysis may include: 
1. soil texture; 
2. infiltration rate determined by laboratory test or soil texture infiltration rate table; 
3. pH; 
4. total soluble salts; 
5. sodium; 
6. percent organic matter; and 
7. recommendations. 
(2) The project applicant, or his/her designee, shall comply with one of the following: 
(A) If significant mass grading is not planned, the soil analysis report shall be submitted to the local 
agency as part of the Landscape Documentation Package; or 
(B) If significant mass grading is planned, the soil analysis report shall be submitted to the local agency 
as part of the Certificate of Completion. 
(3) The soil analysis report shall be made available, in a timely manner, to the professionals preparing 
the landscape design plans and irrigation design plans to make any necessary adjustments to the design 
plans.  
(4) The project applicant, or his/her designee, shall submit documentation verifying implementation of 
soil analysis report recommendations to the local agency with Certificate of Completion.  
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code.  

 
 

§ 492.6  Landscape Design Plan. 
(a) For the efficient use of water, a landscape shall be carefully designed and planned for the intended 
function of the project. A landscape design plan meeting the following design criteria shall be submitted 
as part of the Landscape Documentation Package. 
(1) Plant Material  
(A) Any plant may be selected for the landscape, providing the Estimated Total Water Use in the 
landscape area does not exceed the Maximum Applied Water Allowance. To encourage the efficient use 
of water, the following is highly recommended:  
1. protection and preservation of native species and natural vegetation; 
2. selection of water-conserving plant and turf species; 
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3. selection of plants based on disease and pest resistance; 
4. selection of trees based on applicable local tree ordinances or tree shading guidelines; and 
5. selection of plants from local and regional landscape program plant lists.  
(B) Each hydrozone shall have plant materials with similar water use, with the exception of hydrozones 
with plants of mixed water use, as specified in Section 492.7(a)(2)(D). 
(C) Plants shall be selected and planted appropriately based upon their adaptability to the climatic, 
geologic, and topographical conditions of the project site. To encourage the efficient use of water, the 
following is highly recommended: 
1. use the Sunset Western Climate Zone System which takes into account temperature, humidity, 
elevation, terrain, latitude, and varying degrees of continental and marine influence on local climate; 
2. recognize the horticultural attributes of plants (i.e., mature plant size, invasive surface roots) to 
minimize damage to property or infrastructure [e.g., buildings, sidewalks, power lines]; and 
3. consider the solar orientation for plant placement to maximize summer shade and winter solar gain. 
(D) Turf is not allowed on slopes greater than 25% where the toe of the slope is adjacent to an 
impermeable hardscape and where 25% means 1 foot of vertical elevation change for every 4 feet of 
horizontal length (rise divided by run x 100 = slope percent).  
(E) A landscape design plan for projects in fire-prone areas shall address fire safety and prevention. A 
defensible space or zone around a building or structure is required per Public Resources Code Section 
4291(a) and (b). Avoid fire-prone plant materials and highly flammable mulches.  
(F) The use of invasive and/or noxious plant species is strongly discouraged.  
(G) The architectural guidelines of a common interest development, which include community 
apartment projects, condominiums, planned developments, and stock cooperatives, shall not prohibit or 
include conditions that have the effect of prohibiting the use of low-water use plants as a group.  
(2) Water Features 
(A) Recirculating water systems shall be used for water features. 
(B) Where available, recycled water shall be used as a source for decorative water features. 
(C) Surface area of a water feature shall be included in the high water use hydrozone area of the water 
budget calculation. 
(D) Pool and spa covers are highly recommended. 
(3) Mulch and Amendments 
(A) A minimum two inch (2″) layer of mulch shall be applied on all exposed soil surfaces of planting 
areas except in turf areas, creeping or rooting groundcovers, or direct seeding applications where mulch 
is contraindicated.  
(B) Stabilizing mulching products shall be used on slopes. 
(C) The mulching portion of the seed/mulch slurry in hydro-seeded applications shall meet the mulching 
requirement. 
(D) Soil amendments shall be incorporated according to recommendations of the soil report and what is 
appropriate for the plants selected (see Section 492.5). 
(b) The landscape design plan, at a minimum, shall:  
(1) delineate and label each hydrozone by number, letter, or other method; 
(2) identify each hydrozone as low, moderate, high water, or mixed water use. Temporarily irrigated 
areas of the landscape shall be included in the low water use hydrozone for the water budget calculation; 
(3) identify recreational areas;  
(4) identify areas permanently and solely dedicated to edible plants;  
(5) identify areas irrigated with recycled water; 
(6) identify type of mulch and application depth; 
(7) identify soil amendments, type, and quantity; 
(8) identify type and surface area of water features; 
(9) identify hardscapes (pervious and non-pervious);  
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(10) identify location and installation details of any applicable stormwater best management practices 
that encourage on-site retention and infiltration of stormwater. Stormwater best management practices 
are encouraged in the landscape design plan and examples include, but are not limited to: 
(A) infiltration beds, swales, and basins that allow water to collect and soak into the 
ground; 
(B) constructed wetlands and retention ponds that retain water, handle excess flow, and filter pollutants; 
and 
(C) pervious or porous surfaces (e.g., permeable pavers or blocks, pervious or porous concrete, etc.) that 
minimize runoff.  
(11) identify any applicable rain harvesting or catchment technologies (e.g., rain gardens, cisterns, etc.); 
(12) contain the following statement: “I have complied with the criteria of the ordinance and applied 
them for the efficient use of water in the landscape design plan”; and 
(13) bear the signature of a licensed landscape architect, licensed landscape contractor, or any other 
person authorized to design a landscape. (See Sections 5500.1, 5615, 5641, 5641.1, 5641.2, 5641.3, 
5641.4, 5641.5, 5641.6, 6701, 7027.5 of the Business and Professions Code, Section 832.27 of Title16 
of the California Code of Regulations, and Section 6721 of the Food and Agriculture Code.)  
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code 
and Section 1351, Civil Code. 
 
 
§ 492.7  Irrigation Design Plan. 
(a) For the efficient use of water, an irrigation system shall meet all the requirements listed in this 
section and the manufacturers’ recommendations. The irrigation system and its related components shall 
be planned and designed to allow for proper installation, management, and maintenance. An irrigation 
design plan meeting the following design criteria shall be submitted as part of the Landscape 
Documentation Package. 
(1) System  
(A) Dedicated landscape water meters are highly recommended on landscape areas smaller than 5,000 
square feet to facilitate water management.   
(B) Automatic irrigation controllers utilizing either evapotranspiration or soil moisture sensor data shall 
be required for irrigation scheduling in all irrigation systems.  
(C) The irrigation system shall be designed to ensure that the dynamic pressure at each emission device 
is within the manufacturer’s recommended pressure range for optimal performance. 
1. If the static pressure is above or below the required dynamic pressure of the irrigation system, 
pressure-regulating devices such as inline pressure regulators, booster pumps, or other devices shall be 
installed to meet the required dynamic pressure of the irrigation system.  
2. Static water pressure, dynamic or operating pressure. and flow reading of the water supply shall be 
measured at the point of connection. These pressure and flow measurements shall be conducted at the 
design stage. If the measurements are not available at the design stage, the measurements shall be 
conducted at installation. 
(D) Sensors (rain, freeze, wind, etc.), either integral or auxiliary, that suspend or alter irrigation 
operation during unfavorable weather conditions shall be required on all irrigation systems, as 
appropriate for local climatic conditions. Irrigation should be avoided during windy or freezing weather 
or during rain. 
(E) Manual shut-off valves (such as a gate valve, ball valve, or butterfly valve) shall be required, as 
close as possible to the point of connection of the water supply, to minimize water loss in case of an 
emergency (such as a main line break) or routine repair.  
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(F) Backflow prevention devices shall be required to protect the water supply from contamination by the 
irrigation system. A project applicant shall refer to the applicable local agency code (i.e., public health) 
for additional backflow prevention requirements. 
(G) High flow sensors that detect and report high flow conditions created by system damage or 
malfunction are recommended. 
(H) The irrigation system shall be designed to prevent runoff, low head drainage, overspray, or other 
similar conditions where irrigation water flows onto non-targeted areas, such as adjacent property, non-
irrigated areas, hardscapes, roadways, or structures. 
(I) Relevant information from the soil management plan, such as soil type and infiltration rate, shall be 
utilized when designing irrigation systems. 
(J) The design of the irrigation system shall conform to the hydrozones of the landscape design plan. 
(K) The irrigation system must be designed and installed to meet, at a minimum, the irrigation efficiency 
criteria as described in Section 492.4 regarding the Maximum Applied Water Allowance. 
(L) It is highly recommended that the project applicant or local agency inquire with the local water 
purveyor about peak water operating demands (on the water supply system) or water restrictions that 
may impact the effectiveness of the irrigation system. 
(M) In mulched planting areas, the use of low volume irrigation is required to maximize water 
infiltration into the root zone. 
(N) Sprinkler heads and other emission devices shall have matched precipitation rates, unless otherwise 
directed by the manufacturer’s recommendations. 
(O) Head to head coverage is recommended.  However, sprinkler spacing shall be designed to achieve 
the highest possible distribution uniformity using the manufacturer’s recommendations. 
(P) Swing joints or other riser-protection components are required on all risers subject to damage that 
are adjacent to high traffic areas. 
(Q) Check valves or anti-drain valves are required for all irrigation systems. 
(R) Narrow or irregularly shaped areas, including turf, less than eight (8) feet in width in any direction 
shall be irrigated with subsurface irrigation or low volume irrigation system. 
(S) Overhead irrigation shall not be permitted within 24 inches of any non-permeable surface. Allowable 
irrigation within the setback from non-permeable surfaces may include drip, drip line, or other low flow 
non-spray technology. The setback area may be planted or unplanted. The surfacing of the setback may 
be mulch, gravel, or other porous material. These restrictions may be modified if:  
1. the landscape area is adjacent to permeable surfacing and no runoff occurs; or 
2. the adjacent non-permeable surfaces are designed and constructed to drain entirely to landscaping; or 
3. the irrigation designer specifies an alternative design or technology, as part of the Landscape 
Documentation Package and clearly demonstrates strict adherence to irrigation system design criteria in 
Section 492.7 (a)(1)(H). Prevention of overspray and runoff must be confirmed during the irrigation 
audit.  
(T) Slopes greater than 25% shall not be irrigated with an irrigation system with a precipitation rate 
exceeding 0.75 inches per hour. This restriction may be modified if the landscape designer specifies an 
alternative design or technology, as part of the Landscape Documentation Package, and clearly 
demonstrates no runoff or erosion will occur. Prevention of runoff and erosion must be confirmed during 
the irrigation audit.  
(2) Hydrozone 
(A) Each valve shall irrigate a hydrozone with similar site, slope, sun exposure, soil conditions, and 
plant materials with similar water use.  
(B) Sprinkler heads and other emission devices shall be selected based on what is appropriate for the 
plant type within that hydrozone. 
(C) Where feasible, trees shall be placed on separate valves from shrubs, groundcovers, and turf. 
(D) Individual hydrozones that mix plants of moderate and low water use, or moderate and high water 
use, may be allowed if:  
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1. plant factor calculation is based on the proportions of the respective plant water uses and their plant 
factor; or 
2. the plant factor of the higher water using plant is used for calculations. 
(E) Individual hydrozones that mix high and low water use plants shall not be permitted.  
(F) On the landscape design plan and irrigation design plan, hydrozone areas shall be designated by 
number, letter, or other designation. On the irrigation design plan, designate the areas irrigated by each 
valve, and assign a number to each valve. Use this valve number in the Hydrozone Information Table 
(see Appendix B Section A). This table can also assist with the irrigation audit and programming the 
controller. 
(b) The irrigation design plan, at a minimum, shall contain: 
(1) location and size of separate water meters for landscape; 
(2) location, type and size of all components of the irrigation system, including controllers, main and 
lateral lines, valves, sprinkler heads, moisture sensing devices, rain switches, quick couplers, pressure 
regulators, and backflow prevention devices; 
(3) static water pressure at the point of connection to the public water supply; 
(4) flow rate (gallons per minute), application rate (inches per hour), and design operating pressure 
(pressure per square inch) for each station; 
(5) recycled water irrigation systems as specified in Section 492.14; 
(6) the following statement: “I have complied with the criteria of the ordinance and applied them 
accordingly for the efficient use of water in the irrigation design plan”; and 
(7) the signature of a licensed landscape architect, certified irrigation designer, licensed landscape 
contractor, or any other person authorized to design an irrigation system. (See Sections 5500.1, 5615, 
5641, 5641.1, 5641.2, 5641.3, 5641.4, 5641.5, 5641.6, 6701, 7027.5 of the Business and Professions 
Code, Section 832.27 of Title 16 of the California Code of Regulations, and Section 6721 of the Food 
and Agricultural Code.) 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
 
§ 492.8  Grading Design Plan.  
(a) For the efficient use of water, grading of a project site shall be designed to minimize soil erosion, 
runoff, and water waste. A grading plan shall be submitted as part of the Landscape Documentation 
Package. A comprehensive grading plan prepared by a civil engineer for other local agency permits 
satisfies this requirement.  
(1) The project applicant shall submit a landscape grading plan that indicates finished configurations and 
elevations of the landscape area including: 
(A) height of graded slopes; 
(B) drainage patterns; 
(C) pad elevations; 
(D) finish grade; and 
(E) stormwater retention improvements, if applicable. 
(2) To prevent excessive erosion and runoff, it is highly recommended that project applicants: 
(A) grade so that all irrigation and normal rainfall remains within property lines and does not drain on to 
non-permeable hardscapes; 
(B) avoid disruption of natural drainage patterns and undisturbed soil; and  
(C) avoid soil compaction in landscape areas. 
(3) The grading design plan shall contain the following statement: “I have complied with the criteria of 
the ordinance and applied them accordingly for the efficient use of water in the grading design plan” and 
shall bear the signature of a licensed professional as authorized by law.  
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
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§ 492.9  Certificate of Completion. 
(a) The Certificate of Completion (see Appendix C for a sample certificate) shall include the following 
six (6) elements:  
(1) project information sheet that contains: 
(A) date; 
(B) project name; 
(C) project applicant name, telephone, and mailing address; 
(D) project address and location; and 
(E) property owner name, telephone, and mailing address; 
(2) certification by either the signer of the landscape design plan, the signer of the irrigation design plan, 
or the licensed landscape contractor that the landscape project has been installed per the approved 
Landscape Documentation Package; 
(A) where there have been significant changes made in the field during construction, these “as-built” or 
record drawings shall be included with the certification;  
(3) irrigation scheduling parameters used to set the controller (see Section 492.10);  
(4) landscape and irrigation maintenance schedule (see Section 492.11); 
(5) irrigation audit report (see Section 492.12); and  
(6) soil analysis report, if not submitted with Landscape Documentation Package, and documentation 
verifying implementation of soil report recommendations (see Section 492.5). 
(b) The project applicant shall:  
(1) submit the signed Certificate of Completion to the local agency for review;  
(2) ensure that copies of the approved Certificate of Completion are submitted to the local water 
purveyor and property owner or his or her designee. 
(c) The local agency shall: 
(1) receive the signed Certificate of Completion from the project applicant; 
(2) approve or deny the Certificate of Completion. If the Certificate of Completion is denied, the local 
agency shall provide information to the project applicant regarding reapplication, appeal, or other 
assistance. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
 

 
§ 492.10  Irrigation Scheduling.  
(a) For the efficient use of water, all irrigation schedules shall be developed, managed, and evaluated to 
utilize the minimum amount of water required to maintain plant health. Irrigation schedules shall meet 
the following criteria: 
(1) Irrigation scheduling shall be regulated by automatic irrigation controllers. 
(2) Overhead irrigation shall be scheduled between 8:00 p.m. and 10:00 a.m. unless weather conditions 
prevent it. If allowable hours of irrigation differ from the local water purveyor, the stricter of the two 
shall apply. Operation of the irrigation system outside the normal watering window is allowed for 
auditing and system maintenance. 
(3) For implementation of the irrigation schedule, particular attention must be paid to irrigation run 
times, emission device, flow rate, and current reference evapotranspiration, so that applied water meets 
the Estimated Total Water Use. Total annual applied water shall be less than or equal to Maximum 
Applied Water Allowance (MAWA). Actual irrigation schedules shall be regulated by automatic 
irrigation controllers using current reference evapotranspiration data (e.g., CIMIS) or soil moisture 
sensor data.  
(4) Parameters used to set the automatic controller shall be developed and submitted for each of the 

following: 
(A) the plant establishment period; 
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(B) the established landscape; and 
(C) temporarily irrigated areas. 
(5) Each irrigation schedule shall consider for each station all of the following that apply: 
(A) irrigation interval (days between irrigation); 
(B) irrigation run times (hours or minutes per irrigation event to avoid runoff); 
(C) number of cycle starts required for each irrigation event to avoid runoff; 
(D) amount of applied water scheduled to be applied on a monthly basis; 
(E) application rate setting; 
(F) root depth setting; 
(G) plant type setting; 
(H) soil type; 
(I) slope factor setting; 
(J) shade factor setting; and 
(K) irrigation uniformity or efficiency setting. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
 

 
§ 492.11  Landscape and Irrigation Maintenance Schedule. 
(a) Landscapes shall be maintained to ensure water use efficiency. A regular maintenance schedule shall 
be submitted with the Certificate of Completion.  
(b) A regular maintenance schedule shall include, but not be limited to, routine inspection; adjustment 
and repair of the irrigation system and its components; aerating and dethatching turf areas; replenishing 
mulch; fertilizing; pruning; weeding in all landscape areas, and removing and obstruction to emission 
devices. Operation of the irrigation system outside the normal watering window is allowed for auditing 
and system maintenance. 
(c) Repair of all irrigation equipment shall be done with the originally installed components or their 
equivalents.  
(d) A project applicant is encouraged to implement sustainable or environmentally-friendly practices for 
overall landscape maintenance. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code.  

 
 

§ 492.12  Irrigation Audit, Irrigation Survey, and Irrigation Water Use Analysis. 
(a) All landscape irrigation audits shall be conducted by a certified landscape irrigation auditor. 
(b) For new construction and rehabilitated landscape projects installed after January 1, 2010, as 
described in Section 490.1: 
(1) the project applicant shall submit an irrigation audit report with the Certificate of Completion to the 
local agency that may include, but is not limited to: inspection, system tune-up, system test with 
distribution uniformity, reporting overspray or run off that causes overland flow, and preparation of an 
irrigation schedule;  
(2) the local agency shall administer programs that may include, but not be limited to, irrigation water 
use analysis, irrigation audits, and irrigation surveys for compliance with the Maximum Applied Water 
Allowance. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
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§ 492.13  Irrigation Efficiency. 
(a) For the purpose of determining Maximum Applied Water Allowance, average irrigation efficiency is 
assumed to be 0.71. Irrigation systems shall be designed, maintained, and managed to meet or exceed an 
average landscape irrigation efficiency of 0.71. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
 
 
§ 492.14  Recycled Water. 
(a) The installation of recycled water irrigation systems shall allow for the current and future use of 
recycled water, unless a written exemption has been granted as described in Section 492.14(b).  
(b) Irrigation systems and decorative water features shall use recycled water unless a written exemption 
has been granted by the local water purveyor stating that recycled water meeting all public health codes 
and standards is not available and will not be available for the foreseeable future. 
(c) All recycled water irrigation systems shall be designed and operated in accordance with all 
applicable local and State laws.  
(d) Landscapes using recycled water are considered Special Landscape Areas. The ET Adjustment 
Factor for Special Landscape Areas shall not exceed 1.0. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
 
 
§ 492.15  Stormwater Management. 
(a) Stormwater management practices minimize runoff and increase infiltration which recharges 
groundwater and improves water quality. Implementing stormwater best management practices into the 
landscape and grading design plans to minimize runoff and to increase on-site retention and infiltration 
are encouraged. 
(b) Project applicants shall refer to the local agency or Regional Water Quality Control Board for 
information on any applicable stormwater ordinances and stormwater management plans. 
(c) Rain gardens, cisterns, and other landscapes features and practices that increase rainwater capture 
and create opportunities for infiltration and/or onsite storage are recommended. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
 
§ 492.16  Public Education.  
(a) Publications. Education is a critical component to promote the efficient use of water in landscapes. 
The use of appropriate principles of design, installation, management and maintenance that save water is 
encouraged in the community. 
(1) A local agency shall provide information to owners of new, single-family residential homes 
regarding the design, installation, management, and maintenance of water efficient landscapes. 
(b) Model Homes. All model homes that are landscaped shall use signs and written information to 
demonstrate the principles of water efficient landscapes described in this ordinance.  
(1) Signs shall be used to identify the model as an example of a water efficient landscape featuring 
elements such as hydrozones, irrigation equipment, and others that contribute to the overall water 
efficient theme.  
(2) Information shall be provided about designing, installing, managing, and maintaining water efficient 
landscapes.  
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
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§ 492.17  Environmental Review.  
(a) The local agency must comply with the California Environmental Quality Act (CEQA), as 
appropriate.  
 
Note: Authority cited: Section 21082, Public Resources Code. Reference: Sections 21080, 21082, Public 
Resources Code. 
 
§ 493.  Provisions for Existing Landscapes. 
(a) A local agency may designate another agency, such as a water purveyor, to implement some or all of 
the requirements contained in this ordinance. Local agencies may collaborate with water purveyors to 
define each entity’s specific responsibilities relating to this ordinance. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
 
§ 493.1  Irrigation Audit, Irrigation Survey, and Irrigation Water Use Analysis. 
(a) This section, 493.1, shall apply to all existing landscapes that were installed before January 1, 2010 
and are over one acre in size. 
(1) For all landscapes in 493.1(a) that have a water meter, the local agency shall administer programs 
that may include, but not be limited to, irrigation water use analyses, irrigation surveys, and irrigation 
audits to evaluate water use and provide recommendations as necessary to reduce landscape water use to 
a level that does not exceed the Maximum Applied Water Allowance for existing landscapes. The 
Maximum Applied Water Allowance for existing landscapes shall be calculated as: MAWA = (0.8) 
(ETo)(LA)(0.62). 
(2)  For all landscapes in 493.1(a), that do not have a meter, the local agency shall administer programs 
that may include, but not be limited to, irrigation surveys and irrigation audits to evaluate water use and 
provide recommendations as necessary in order to prevent water waste. 
(b) All landscape irrigation audits shall be conducted by a certified landscape irrigation auditor. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 

 
 
§ 493.2    Water Waste Prevention. 
(a) Local agencies shall prevent water waste resulting from inefficient landscape irrigation by 
prohibiting runoff from leaving the target landscape due to low head drainage, overspray, or other 
similar conditions where water flows onto adjacent property, non-irrigated areas, walks, roadways, 
parking lots, or structures. Penalties for violation of these prohibitions shall be established locally.  
(b) Restrictions regarding overspray and runoff may be modified if:  
(1) the landscape area is adjacent to permeable surfacing and no runoff occurs; or 
(2) the adjacent non-permeable surfaces are designed and constructed to drain entirely to landscaping. 
 
Note: Authority cited: Section 65594, Government Code. Reference: Section 65596, Government Code. 

 
 
§ 494.  Effective Precipitation. 
(a) A local agency may consider Effective Precipitation (25% of annual precipitation) in tracking water 
use and may use the following equation to calculate Maximum Applied Water Allowance:  
MAWA= (ETo - Eppt) (0.62) [(0.7 x LA) + (0.3 x SLA)]. 
 
Note: Authority Cited: Section 65595, Government Code. Reference: Section 65596, Government Code. 
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Appendices. 

 
Appendix A.  Reference Evapotranspiration (ETo) Table. 
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 Appendix A - Reference Evapotranspiration (ETo) Table*  

 County and City   Jan   Feb   Mar  Apr   May  Jun   Jul   Aug  Sep  Oct   Nov  Dec  Annual 
ETo  

 ALAMEDA       
 Fremont   1.5   1.9   3.4  4.7  5.4  6.3  6.7  6.0  4.5  3.4   1.8   1.5  47.0  
 Livermore   1.2   1.5   2.9  4.4  5.9  6.6  7.4  6.4  5.3  3.2   1.5   0.9  47.2  
 Oakland   1.5   1.5   2.8  3.9  5.1  5.3  6.0  5.5  4.8  3.1   1.4   0.9  41.8  
 Oakland Foothills   1.1   1.4   2.7  3.7  5.1  6.4  5.8  4.9  3.6  2.6   1.4   1.0  39.6  
 Pleasanton   0.8   1.5   2.9  4.4  5.6  6.7  7.4  6.4  4.7  3.3   1.5   1.0  46.2  
 Union City   1.4   1.8   3.1  4.2  5.4  5.9  6.4  5.7  4.4  3.1   1.5   1.2  44.2  
 ALPINE       
 Markleeville   0.7   0.9   2.0  3.5  5.0  6.1  7.3  6.4  4.4  2.6   1.2   0.5  40.6  
 AMADOR       
 Jackson   1.2   1.5   2.8  4.4  6.0  7.2  7.9  7.2  5.3  3.2   1.4   0.9  48.9  
 Shanandoah Valley   1.0   1.7   2.9  4.4  5.6  6.8  7.9  7.1  5.2  3.6   1.7   1.0  48.8  
 BUTTE       
 Chico   1.2   1.8   2.9  4.7  6.1  7.4  8.5  7.3  5.4  3.7   1.7   1.0  51.7  
 Durham   1.1   1.8   3.2  5.0  6.5  7.4  7.8  6.9  5.3  3.6   1.7   1.0  51.1  
 Gridley   1.2   1.8   3.0  4.7  6.1  7.7  8.5  7.1  5.4  3.7   1.7   1.0  51.9  
 Oroville   1.2   1.7   2.8  4.7  6.1  7.6  8.5  7.3  5.3  3.7   1.7   1.0  51.5  
 CALAVERAS       
 San Andreas   1.2   1.5   2.8  4.4  6.0  7.3  7.9  7.0  5.3  3.2   1.4   0.7  48.8  
 COLUSA       
 Colusa   1.0   1.7   3.4  5.0  6.4  7.6  8.3  7.2  5.4  3.8   1.8   1.1  52.8  
 Williams   1.2   1.7   2.9  4.5  6.1  7.2  8.5  7.3  5.3  3.4   1.6   1.0  50.8  
 CONTRA COSTA       
 Benicia   1.3   1.4   2.7  3.8  4.9  5.0  6.4  5.5  4.4  2.9   1.2   0.7  40.3  
 Brentwood   1.0   1.5   2.9  4.5  6.1  7.1  7.9  6.7  5.2  3.2   1.4   0.7  48.3  
 Concord   1.1   1.4   2.4  4.0  5.5  5.9  7.0  6.0  4.8  3.2   1.3   0.7  43.4  
 Courtland   0.9   1.5   2.9  4.4  6.1  6.9  7.9  6.7  5.3  3.2   1.4   0.7  48.0  
 Martinez   1.2   1.4   2.4  3.9  5.3  5.6  6.7  5.6  4.7  3.1   1.2   0.7  41.8  
 Moraga   1.2   1.5   3.4  4.2  5.5  6.1  6.7  5.9  4.6  3.2   1.6   1.0  44.9  
 Pittsburg   1.0   1.5   2.8  4.1  5.6  6.4  7.4  6.4  5.0  3.2   1.3   0.7  45.4  
 Walnut Creek   0.8   1.5   2.9  4.4  5.6  6.7  7.4  6.4  4.7  3.3   1.5   1.0  46.2  
 DEL NORTE       
 Crescent City   0.5   0.9   2.0  3.0  3.7  3.5  4.3  3.7  3.0  2.0   0.9   0.5  27.7  
 EL DORADO       
 Camino   0.9   1.7   2.5  3.9  5.9  7.2  7.8  6.8  5.1  3.1   1.5   0.9  47.3  
 FRESNO       
 Clovis   1.0   1.5   3.2  4.8  6.4  7.7  8.5  7.3  5.3  3.4   1.4   0.7  51.4  
 Coalinga   1.2   1.7   3.1  4.6  6.2  7.2  8.5  7.3  5.3  3.4   1.6   0.7  50.9  
 Firebaugh   1.0   1.8   3.7  5.7  7.3  8.1  8.2  7.2  5.5  3.9   2.0   1.1  55.4  
 FivePoints   1.3   2.0   4.0  6.1  7.7  8.5  8.7  8.0  6.2  4.5   2.4   1.2  60.4  
 FRESNO  
 Fresno   0.9   1.7   3.3  4.8  6.7  7.8  8.4  7.1  5.2  3.2   1.4   0.6  51.1  
 Fresno State   0.9   1.6   3.2  5.2  7.0  8.0  8.7  7.6  5.4  3.6   1.7   0.9  53.7  
 Friant   1.2   1.5   3.1  4.7  6.4  7.7  8.5  7.3  5.3  3.4   1.4   0.7  51.3  
 Kerman   0.9   1.5   3.2  4.8  6.6  7.7  8.4  7.2  5.3  3.4   1.4   0.7  51.2  
 Kingsburg   1.0   1.5   3.4  4.8  6.6  7.7  8.4  7.2  5.3  3.4   1.4   0.7  51.6  
 Mendota   1.5   2.5   4.6  6.2  7.9  8.6  8.8  7.5  5.9  4.5   2.4   1.5  61.7  
 Orange Cove   1.2   1.9   3.5  4.7  7.4  8.5  8.9  7.9  5.9  3.7   1.8   1.2  56.7  
 Panoche   1.1   2.0   4.0  5.6  7.8  8.5  8.3  7.3  5.6  3.9   1.8   1.2  57.2  
 Parlier   1.0   1.9   3.6  5.2  6.8  7.6  8.1  7.0  5.1  3.4   1.7   0.9  52.0  
 Reedley   1.1   1.5   3.2  4.7  6.4  7.7  8.5  7.3  5.3  3.4   1.4   0.7  51.3  
 Westlands   0.9   1.7   3.8  6.3  8.0  8.6  8.6  7.8  5.9  4.3   2.1   1.1  58.8  
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 Appendix A - Reference Evapotranspiration (ETo) Table*  

 County and City   Jan   Feb   Mar  Apr   May  Jun   Jul   Aug  Sep  Oct   Nov  Dec  Annual 
ETo  

 GLENN       
 Orland   1.1   1.8   3.4  5.0  6.4  7.5  7.9  6.7  5.3  3.9   1.8   1.4  52.1  
 Willows   1.2   1.7   2.9  4.7  6.1  7.2  8.5  7.3  5.3  3.6   1.7   1.0  51.3  
 HUMBOLDT       
 Eureka   0.5   1.1   2.0  3.0  3.7  3.7  3.7  3.7  3.0  2.0   0.9   0.5  27.5  
 Ferndale   0.5   1.1   2.0  3.0  3.7  3.7  3.7  3.7  3.0  2.0   0.9   0.5  27.5  
 Garberville   0.6   1.2   2.2  3.1  4.5  5.0  5.5  4.9  3.8  2.4   1.0   0.7  34.9  
 Hoopa   0.5   1.1   2.1  3.0  4.4  5.4  6.1  5.1  3.8  2.4   0.9   0.7  35.6  
 IMPERIAL       
 Brawley   2.8   3.8   5.9  8.0  10.4 11.5 11.7 10.0 8.4  6.2   3.5   2.1  84.2  
 Calipatria/Mulberry   2.4   3.2   5.1  6.8  8.6  9.2  9.2  8.6  7.0  5.2   3.1   2.3  70.7  
 El Centro   2.7   3.5   5.6  7.9  10.1 11.1 11.6 9.5  8.3  6.1   3.3   2.0  81.7  
 Holtville   2.8   3.8   5.9  7.9  10.4 11.6 12.0 10.0 8.6  6.2   3.5   2.1  84.7  
 Meloland   2.5   3.2   5.5  7.5  8.9  9.2  9.0  8.5  6.8  5.3   3.1   2.2  71.6  
 Palo Verde II   2.5   3.3   5.7  6.9  8.5  8.9  8.6  7.9  6.2  4.5   2.9   2.3  68.2  
 Seeley   2.7   3.5   5.9  7.7  9.7  10.1 9.3  8.3  6.9  5.5   3.4   2.2  75.4  
 Westmoreland   2.4   3.3   5.3  6.9  8.7  9.6  9.6  8.7  6.9  5.0   3.0   2.2  71.4  
 Yuma   2.5   3.4   5.3  6.9  8.7  9.6  9.6  8.7  6.9  5.0   3.0   2.2  71.6  
 INYO       
 Bishop   1.7   2.7   4.8  6.7  8.2  10.9 7.4  9.6  7.4  4.8   2.5   1.6  68.3  
 Death Valley Jct   2.2   3.3   5.4  7.7  9.8  11.1 11.4 10.1 8.3  5.4   2.9   1.7  79.1  
 Independence   1.7   2.7   3.4  6.6  8.5  9.5  9.8  8.5  7.1  3.9   2.0   1.5  65.2  
 Lower Haiwee Res.   1.8   2.7   4.4  7.1  8.5  9.5  9.8  8.5  7.1  4.2   2.6   1.5  67.6  
 Oasis   2.7   2.8   5.9  8.0  10.4 11.7 11.6 10.0 8.4  6.2   3.4   2.1  83.1  
 KERN       
 Arvin   1.2   1.8   3.5  4.7  6.6  7.4  8.1  7.3  5.3  3.4   1.7   1.0  51.9  
 Bakersfield   1.0   1.8   3.5  4.7  6.6  7.7  8.5  7.3  5.3  3.5   1.6   0.9  52.4  
 Bakersfield/Bonanza   1.2   2.2   3.7  5.7  7.4  8.2  8.7  7.8  5.7  4.0   2.1   1.2  57.9  
 Bakersfield/Greenlee   1.2   2.2   3.7  5.7  7.4  8.2  8.7  7.8  5.7  4.0   2.1   1.2  57.9  
 KERN  
 Belridge   1.4   2.2   4.1  5.5  7.7  8.5  8.6  7.8  6.0  3.8   2.0   1.5  59.2  
 Blackwells Corner   1.4   2.1   3.8  5.4  7.0  7.8  8.5  7.7  5.8  3.9   1.9   1.2  56.6  
 Buttonwillow   1.0   1.8   3.2  4.7  6.6  7.7  8.5  7.3  5.4  3.4   1.5   0.9  52.0  
 China Lake   2.1   3.2   5.3  7.7  9.2  10.0 11.0 9.8  7.3  4.9   2.7   1.7  74.8  
 Delano   0.9   1.8   3.4  4.7  6.6  7.7  8.5  7.3  5.4  3.4   1.4   0.7  52.0  
 Famoso   1.3   1.9   3.5  4.8  6.7  7.6  8.0  7.3  5.5  3.5   1.7   1.3  53.1  
 Grapevine   1.3   1.8   3.1  4.4  5.6  6.8  7.6  6.8  5.9  3.4   1.9   1.0  49.5  
 Inyokern   2.0   3.1   4.9  7.3  8.5  9.7  11.0 9.4  7.1  5.1   2.6   1.7  72.4  
 Isabella Dam   1.2   1.4   2.8  4.4  5.8  7.3  7.9  7.0  5.0  3.2   1.7   0.9  48.4  
 Lamont   1.3   2.4   4.4  4.6  6.5  7.0  8.8  7.6  5.7  3.7   1.6   0.8  54.4  
 Lost Hills   1.6   2.2   3.7  5.1  6.8  7.8  8.7  7.8  5.7  4.0   2.1   1.6  57.1  
 McFarland/Kern   1.2   2.1   3.7  5.6  7.3  8.0  8.3  7.4  5.6  4.1   2.0   1.2  56.5  
 Shafter   1.0   1.7   3.4  5.0  6.6  7.7  8.3  7.3  5.4  3.4   1.5   0.9  52.1  
 Taft   1.3   1.8   3.1  4.3  6.2  7.3  8.5  7.3  5.4  3.4   1.7   1.0  51.2  
 Tehachapi   1.4   1.8   3.2  5.0  6.1  7.7  7.9  7.3  5.9  3.4   2.1   1.2  52.9  
 KINGS       
 Caruthers   1.6   2.5   4.0  5.7  7.8  8.7  9.3  8.4  6.3  4.4   2.4   1.6  62.7  
 Corcoran   1.6   2.2   3.7  5.1  6.8  7.8  8.7  7.8  5.7  4.0   2.1   1.6  57.1  
 Hanford   0.9   1.5   3.4  5.0  6.6  7.7  8.3  7.2  5.4  3.4   1.4   0.7  51.5  
 Kettleman   1.1   2.0   4.0  6.0  7.5  8.5  9.1  8.2  6.1  4.5   2.2   1.1  60.2  
 Lemoore   0.9   1.5   3.4  5.0  6.6  7.7  8.3  7.3  5.4  3.4   1.4   0.7  51.7  
 Stratford   0.9   1.9   3.9  6.1  7.8  8.6  8.8  7.7  5.9  4.1   2.1   1.0  58.7  
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 Appendix A - Reference Evapotranspiration (ETo) Table*  

 County and City   Jan   Feb   Mar  Apr   May  Jun   Jul   Aug  Sep  Oct   Nov  Dec  Annual 
ETo  

 LAKE       
 Lakeport   1.1   1.3   2.6  3.5  5.1  6.0  7.3  6.1  4.7  2.9   1.2   0.9  42.8  
 Lower Lake   1.2   1.4   2.7  4.5  5.3  6.3  7.4  6.4  5.0  3.1   1.3   0.9  45.4  
 LASSEN       
 Buntingville   1.0   1.7   3.5  4.9  6.2  7.3  8.4  7.5  5.4  3.4   1.5   0.9  51.8  
 Ravendale   0.6   1.1   2.3  4.1  5.6  6.7  7.9  7.3  4.7  2.8   1.2   0.5  44.9  
 Susanville   0.7   1.0   2.2  4.1  5.6  6.5  7.8  7.0  4.6  2.8   1.2   0.5  44.0  
 LOS ANGELES       
 Burbank   2.1   2.8   3.7  4.7  5.1  6.0  6.6  6.7  5.4  4.0   2.6   2.0  51.7  
 Claremont   2.0   2.3   3.4  4.6  5.0  6.0  7.0  7.0  5.3  4.0   2.7   2.1  51.3  
 El Dorado   1.7   2.2   3.6  4.8  5.1  5.7  5.9  5.9  4.4  3.2   2.2   1.7  46.3  
 Glendale   2.0   2.2   3.3  3.8  4.7  4.8  5.7  5.6  4.3  3.3   2.2   1.8  43.7  
 Glendora   2.0   2.5   3.6  4.9  5.4  6.1  7.3  6.8  5.7  4.2   2.6   2.0  53.1  
 Gorman   1.6   2.2   3.4  4.6  5.5  7.4  7.7  7.1  5.9  3.6   2.4   1.1  52.4  
 Hollywood Hills   2.1   2.2   3.8  5.4  6.0  6.5  6.7  6.4  5.2  3.7   2.8   2.1  52.8  
 Lancaster   2.1   3.0   4.6  5.9  8.5  9.7  11.0 9.8  7.3  4.6   2.8   1.7  71.1  
 Long Beach   1.8   2.1   3.3  3.9  4.5  4.3  5.3  4.7  3.7  2.8   1.8   1.5  39.7  
 Los Angeles   2.2   2.7   3.7  4.7  5.5  5.8  6.2  5.9  5.0  3.9   2.6   1.9  50.1  
 LOS ANGELES  
 Monrovia   2.2   2.3   3.8  4.3  5.5  5.9  6.9  6.4  5.1  3.2   2.5   2.0  50.2  
 Palmdale   2.0   2.6   4.6  6.2  7.3  8.9  9.8  9.0  6.5  4.7   2.7   2.1  66.2  
 Pasadena   2.1   2.7   3.7  4.7  5.1  6.0  7.1  6.7  5.6  4.2   2.6   2.0  52.3  
 Pearblossom   1.7   2.4   3.7  4.7  7.3  7.7  9.9  7.9  6.4  4.0   2.6   1.6  59.9  
 Pomona   1.7   2.0   3.4  4.5  5.0  5.8  6.5  6.4  4.7  3.5   2.3   1.7  47.5  
 Redondo Beach   2.2   2.4   3.3  3.8  4.5  4.7  5.4  4.8  4.4  2.8   2.4   2.0  42.6  
 San Fernando   2.0   2.7   3.5  4.6  5.5  5.9  7.3  6.7  5.3  3.9   2.6   2.0  52.0  
 Santa Clarita   2.8   2.8   4.1  5.6  6.0  6.8  7.6  7.8  5.8  5.2   3.7   3.2  61.5  
 Santa Monica   1.8   2.1   3.3  4.5  4.7  5.0  5.4  5.4  3.9  3.4   2.4   2.2  44.2  
 MADERA       
 Chowchilla   1.0   1.4   3.2  4.7  6.6  7.8  8.5  7.3  5.3  3.4   1.4   0.7  51.4  
 Madera   0.9   1.4   3.2  4.8  6.6  7.8  8.5  7.3  5.3  3.4   1.4   0.7  51.5  
 Raymond   1.2   1.5   3.0  4.6  6.1  7.6  8.4  7.3  5.2  3.4   1.4   0.7  50.5  
 MARIN       
 Black Point   1.1   1.7   3.0  4.2  5.2  6.2  6.6  5.8  4.3  2.8   1.3   0.9  43.0  
 Novato   1.3   1.5   2.4  3.5  4.4  6.0  5.9  5.4  4.4  2.8   1.4   0.7  39.8  
 Point San Pedro   1.1   1.7   3.0  4.2  5.2  6.2  6.6  5.8  4.3  2.8   1.3   0.9  43.0  
 San Rafael   1.2   1.3   2.4  3.3  4.0  4.8  4.8  4.9  4.3  2.7   1.3   0.7  35.8  
 MARIPOSA       
 Coulterville   1.1   1.5   2.8  4.4  5.9  7.3  8.1  7.0  5.3  3.4   1.4   0.7  48.8  
 Mariposa   1.1   1.5   2.8  4.4  5.9  7.4  8.2  7.1  5.0  3.4   1.4   0.7  49.0  
 Yosemite Village   0.7   1.0   2.3  3.7  5.1  6.5  7.1  6.1  4.4  2.9   1.1   0.6  41.4  
 MENDOCINO       
 Fort Bragg   0.9   1.3   2.2  3.0  3.7  3.5  3.7  3.7  3.0  2.3   1.2   0.7  29.0  
 Hopland   1.1   1.3   2.6  3.4  5.0  5.9  6.5  5.7  4.5  2.8   1.3   0.7  40.9  
 Point Arena   1.0   1.3   2.3  3.0  3.7  3.9  3.7  3.7  3.0  2.3   1.2   0.7  29.6  
 Sanel Valley   1.0   1.6   3.0  4.6  6.0  7.0  8.0  7.0  5.2  3.4   1.4   0.9  49.1  
 Ukiah   1.0   1.3   2.6  3.3  5.0  5.8  6.7  5.9  4.5  2.8   1.3   0.7  40.9  
 MERCED       
 Kesterson   0.9   1.7   3.4  5.5  7.3  8.2  8.6  7.4  5.5  3.8   1.8   0.9  55.1  
 Los Banos   1.0   1.5   3.2  4.7  6.1  7.4  8.2  7.0  5.3  3.4   1.4   0.7  50.0  
 Merced   1.0   1.5   3.2  4.7  6.6  7.9  8.5  7.2  5.3  3.4   1.4   0.7  51.5  
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 Appendix A - Reference Evapotranspiration (ETo) Table*  

 County and City   Jan   Feb   Mar  Apr   May  Jun   Jul   Aug  Sep  Oct   Nov  Dec  Annual 
ETo  

 MODOC       
 Modoc/Alturas   0.9   1.4   2.8  3.7  5.1  6.2  7.5  6.6  4.6  2.8   1.2   0.7  43.2  
 MONO       
 Bridgeport   0.7   0.9   2.2  3.8  5.5  6.6  7.4  6.7  4.7  2.7   1.2   0.5  43.0  
 MONTEREY       
 Arroyo Seco   1.5   2.0   3.7  5.4  6.3  7.3  7.2  6.7  5.0  3.9   2.0   1.6  52.6  
 Castroville   1.4   1.7   3.0  4.2  4.6  4.8  4.0  3.8  3.0  2.6   1.6   1.4  36.2  
 Gonzales   1.3   1.7   3.4  4.7  5.4  6.3  6.3  5.9  4.4  3.4   1.9   1.3  45.7  
 MONTEREY  
 Greenfield   1.8   2.2   3.4  4.8  5.6  6.3  6.5  6.2  4.8  3.7   2.4   1.8  49.5  
 King City   1.7   2.0   3.4  4.4  4.4  5.6  6.1  6.7  6.5  5.2   2.2   1.3  49.6  
 King City-Oasis Rd.   1.4   1.9   3.6  5.3  6.5  7.3  7.4  6.8  5.1  4.0   2.0   1.5  52.7  
 Long Valley   1.5   1.9   3.2  4.1  5.8  6.5  7.3  6.7  5.3  3.6   2.0   1.2  49.1  
 Monterey   1.7   1.8   2.7  3.5  4.0  4.1  4.3  4.2  3.5  2.8   1.9   1.5  36.0  
 Pajaro   1.8   2.2   3.7  4.8  5.3  5.7  5.6  5.3  4.3  3.4   2.4   1.8  46.1  
 Salinas   1.6   1.9   2.7  3.8  4.8  4.7  5.0  4.5  4.0  2.9   1.9   1.3  39.1  
 Salinas North   1.2   1.5   2.9  4.1  4.6  5.2  4.5  4.3  3.2  2.8   1.5   1.2  36.9  
 San Ardo   1.0   1.7   3.1  4.5  5.9  7.2  8.1  7.1  5.1  3.1   1.5   1.0  49.0  
 San Juan   1.8   2.1   3.4  4.6  5.3  5.7  5.5  4.9  3.8  3.2   2.2   1.9  44.2  
 Soledad   1.7   2.0   3.4  4.4  5.5  5.4  6.5  6.2  5.2  3.7   2.2   1.5  47.7  
 NAPA       
 Angwin   1.8   1.9   3.2  4.7  5.8  7.3  8.1  7.1  5.5  4.5   2.9   2.1  54.9  
 Carneros   0.8   1.5   3.1  4.6  5.5  6.6  6.9  6.2  4.7  3.5   1.4   1.0  45.8  
 Oakville   1.0   1.5   2.9  4.7  5.8  6.9  7.2  6.4  4.9  3.5   1.6   1.2  47.7  
 St Helena   1.2   1.5   2.8  3.9  5.1  6.1  7.0  6.2  4.8  3.1   1.4   0.9  44.1  
 Yountville   1.3   1.7   2.8  3.9  5.1  6.0  7.1  6.1  4.8  3.1   1.5   0.9  44.3  
 NEVADA  
 Grass Valley   1.1   1.5   2.6  4.0  5.7  7.1  7.9  7.1  5.3  3.2   1.5   0.9  48.0  
 Nevada City   1.1   1.5   2.6  3.9  5.8  6.9  7.9  7.0  5.3  3.2   1.4   0.9  47.4  
 ORANGE       
 Irvine   2.2   2.5   3.7  4.7  5.2  5.9  6.3  6.2  4.6  3.7   2.6   2.3  49.6  
 Laguna Beach   2.2   2.7   3.4  3.8  4.6  4.6  4.9  4.9  4.4  3.4   2.4   2.0  43.2  
 Santa Ana   2.2   2.7   3.7  4.5  4.6  5.4  6.2  6.1  4.7  3.7   2.5   2.0  48.2  
 PLACER       
 Auburn   1.2   1.7   2.8  4.4  6.1  7.4  8.3  7.3  5.4  3.4   1.6   1.0  50.6  
 Blue Canyon   0.7   1.1   2.1  3.4  4.8  6.0  7.2  6.1  4.6  2.9   0.9   0.6  40.5  
 Colfax   1.1   1.5   2.6  4.0  5.8  7.1  7.9  7.0  5.3  3.2   1.4   0.9  47.9  
 Roseville   1.1   1.7   3.1  4.7  6.2  7.7  8.5  7.3  5.6  3.7   1.7   1.0  52.2  
 Soda Springs   0.7   0.7   1.8  3.0  4.3  5.3  6.2  5.5  4.1  2.5   0.7   0.7  35.4  
 Tahoe City   0.7   0.7   1.7  3.0  4.3  5.4  6.1  5.6  4.1  2.4   0.8   0.6  35.5  
 Truckee   0.7   0.7   1.7  3.2  4.4  5.4  6.4  5.7  4.1  2.4   0.8   0.6  36.2  
 PLUMAS       
 Portola   0.7   0.9   1.9  3.5  4.9  5.9  7.3  5.9  4.3  2.7   0.9   0.5  39.4  
 Quincy   0.7   0.9   2.2  3.5  4.9  5.9  7.3  5.9  4.4  2.8   1.2   0.5  40.2  
 RIVERSIDE       
 Beaumont   2.0   2.3   3.4  4.4  6.1  7.1  7.6  7.9  6.0  3.9   2.6   1.7  55.0  
 Blythe   2.4   3.3   5.3  6.9  8.7  9.6  9.6  8.7  6.9  5.0   3.0   2.2  71.4  
 Cathedral City   1.6   2.2   3.7  5.1  6.8  7.8  8.7  7.8  5.7  4.0   2.1   1.6  57.1  
 Coachella   2.9   4.4   6.2  8.4  10.5 11.9 12.3 10.1 8.9  6.2   3.8   2.4  88.1  
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 Appendix A - Reference Evapotranspiration (ETo) Table*  

 County and City   Jan   Feb   Mar  Apr   May  Jun   Jul   Aug  Sep  Oct   Nov  Dec  Annual 
ETo  

 RIVERSIDE  
 Desert Center   2.9   4.1   6.4  8.5  11.0 12.1 12.2 11.1 9.0  6.4   3.9   2.6  90.0  
 Elsinore   2.1   2.8   3.9  4.4  5.9  7.1  7.6  7.0  5.8  3.9   2.6   1.9  55.0  
 Indio   3.1   3.6   6.5  8.3  10.5 11.0 10.8 9.7  8.3  5.9   3.7   2.7  83.9  
 La Quinta   2.4   2.8   5.2  6.5  8.3  8.7  8.5  7.9  6.5  4.5   2.7   2.2  66.2  
 Mecca   2.6   3.3   5.7  7.2  8.6  9.0  8.8  8.2  6.8  5.0   3.2   2.4  70.8  
 Oasis   2.9   3.3   5.3  6.1  8.5  8.9  8.7  7.9  6.9  4.8   2.9   2.3  68.4  
 Palm Deser   2.5   3.4   5.3  6.9  8.7  9.6  9.6  8.7  6.9  5.0   3.0   2.2  71.6  
 Palm Springs   2.0   2.9   4.9  7.2  8.3  8.5  11.6 8.3  7.2  5.9   2.7   1.7  71.1  
 Rancho California   1.8   2.2   3.4  4.8  5.6  6.3  6.5  6.2  4.8  3.7   2.4   1.8  49.5  
 Rancho Mirage   2.4   3.3   5.3  6.9  8.7  9.6  9.6  8.7  6.9  5.0   3.0   2.2  71.4  
 Ripley   2.7   3.3   5.6  7.2  8.7  8.7  8.4  7.6  6.2  4.6   2.8   2.2  67.8  
 Salton Sea North   2.5   3.3   5.5  7.2  8.8  9.3  9.2  8.5  6.8  5.2   3.1   2.3  71.7  
 Temecula East II   2.3   2.4   4.1  4.9  6.4  7.0  7.8  7.4  5.7  4.1   2.6   2.2  56.7  
 Thermal   2.4   3.3   5.5  7.6  9.1  9.6  9.3  8.6  7.1  5.2   3.1   2.1  72.8  
 Riverside UC   2.5   2.9   4.2  5.3  5.9  6.6  7.2  6.9  5.4  4.1   2.9   2.6  56.4  
 Winchester   2.3   2.4   4.1  4.9  6.4  6.9  7.7  7.5  6.0  3.9   2.6   2.1  56.8  
 SACRAMENTO       
 Fair Oaks   1.0   1.6   3.4  4.1  6.5  7.5  8.1  7.1  5.2  3.4   1.5   1.0  50.5  
 Sacramento   1.0   1.8   3.2  4.7  6.4  7.7  8.4  7.2  5.4  3.7   1.7   0.9  51.9  
 Twitchell Island   1.2   1.8   3.9  5.3  7.4  8.8  9.1  7.8  5.9  3.8   1.7   1.2  57.9  
 SAN BENITO  
 Hollister   1.5   1.8   3.1  4.3  5.5  5.7  6.4  5.9  5.0  3.5   1.7   1.1  45.1  
 San Benito   1.2   1.6   3.1  4.6  5.6  6.4  6.9  6.5  4.8  3.7   1.7   1.2  47.2  
 San Juan Valley   1.4   1.8   3.4  4.5  6.0  6.7  7.1  6.4  5.0  3.5   1.8   1.4  49.1  
 SAN BERNARDINO       
 Baker   2.7   3.9   6.1  8.3  10.4 11.8 12.2 11.0 8.9  6.1   3.3   2.1  86.6  
 Barstow NE   2.2   2.9   5.3  6.9  9.0  10.1 9.9  8.9  6.8  4.8   2.7   2.1  71.7  
 Big Bear Lake   1.8   2.6   4.6  6.0  7.0  7.6  8.1  7.4  5.4  4.1   2.4   1.8  58.6  
 Chino   2.1   2.9   3.9  4.5  5.7  6.5  7.3  7.1  5.9  4.2   2.6   2.0  54.6  
 Crestline   1.5   1.9   3.3  4.4  5.5  6.6  7.8  7.1  5.4  3.5   2.2   1.6  50.8  
 Lake Arrowhead   1.8   2.6   4.6  6.0  7.0  7.6  8.1  7.4  5.4  4.1   2.4   1.8  58.6  
 Lucerne Valley   2.2   2.9   5.1  6.5  9.1  11.0 11.4 9.9  7.4  5.0   3.0   1.8  75.3  
 Needles   3.2   4.2   6.6  8.9  11.0 12.4 12.8 11.0 8.9  6.6   4.0   2.7  92.1  
 Newberry Springs   2.1   2.9   5.3  8.4  9.8  10.9 11.1 9.9  7.6  5.2   3.1   2.0  78.2  
 San Bernardino   2.0   2.7   3.8  4.6  5.7  6.9  7.9  7.4  5.9  4.2   2.6   2.0  55.6  
 Twentynine Palms   2.6   3.6   5.9  7.9  10.1 11.2 11.2 10.3 8.6  5.9   3.4   2.2  82.9  
 Victorville   2.0   2.6   4.6  6.2  7.3  8.9  9.8  9.0  6.5  4.7   2.7   2.1  66.2  
 SAN DIEGO       
 Chula Vista   2.2   2.7   3.4  3.8  4.9  4.7  5.5  4.9  4.5  3.4   2.4   2.0  44.2  
 Escondido SPV   2.4   2.6   3.9  4.7  5.9  6.5  7.1  6.7  5.3  3.9   2.8   2.3  54.2  
 SAN DIEGO  
 Miramar   2.3   2.5   3.7  4.1  5.1  5.4  6.1  5.8  4.5  3.3   2.4   2.1  47.1  
 Oceanside   2.2   2.7   3.4  3.7  4.9  4.6  4.6  5.1  4.1  3.3   2.4   2.0  42.9  
 Otay Lake   2.3   2.7   3.9  4.6  5.6  5.9  6.2  6.1  4.8  3.7   2.6   2.2  50.4  
 Pine Valley   1.5   2.4   3.8  5.1  6.0  7.0  7.8  7.3  6.0  4.0   2.2   1.7  54.8  
 Ramona   2.1   2.1   3.4  4.6  5.2  6.3  6.7  6.8  5.3  4.1   2.8   2.1  51.6  
 San Diego   2.1   2.4   3.4  4.6  5.1  5.3  5.7  5.6  4.3  3.6   2.4   2.0  46.5  
 Santee   2.1   2.7   3.7  4.5  5.5  6.1  6.6  6.2  5.4  3.8   2.6   2.0  51.1  
 Torrey Pines   2.2   2.3   3.4  3.9  4.0  4.1  4.6  4.7  3.8  2.8   2.0   2.0  39.8  
 Warner Springs   1.6   2.7   3.7  4.7  5.7  7.6  8.3  7.7  6.3  4.0   2.5   1.3  56.0  
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 Appendix A - Reference Evapotranspiration (ETo) Table*  

 County and City   Jan   Feb   Mar  Apr   May  Jun   Jul   Aug  Sep  Oct   Nov  Dec  Annual 
ETo  

 SAN FRANCISCO       
 San Francisco   1.5   1.3   2.4  3.0  3.7  4.6  4.9  4.8  4.1  2.8   1.3   0.7  35.1  
 SAN JOAQUIN       
 Farmington   1.5   1.5   2.9  4.7  6.2  7.6  8.1  6.8  5.3  3.3   1.4   0.7  50.0  
 Lodi West   1.0   1.6   3.3  4.3  6.3  6.9  7.3  6.4  4.5  3.0   1.4   0.8  46.7  
 Manteca   0.9   1.7   3.4  5.0  6.5  7.5  8.0  7.1  5.2  3.3   1.6   0.9  51.2  
 Stockton   0.8   1.5   2.9  4.7  6.2  7.4  8.1  6.8  5.3  3.2   1.4   0.6  49.1  
 Tracy   1.0   1.5   2.9  4.5  6.1  7.3  7.9  6.7  5.3  3.2   1.3   0.7  48.5  
 SAN LUIS OBISPO       
 Arroyo Grande   2.0   2.2   3.2  3.8  4.3  4.7  4.3  4.6  3.8  3.2   2.4   1.7  40.0  
 Atascadero   1.2   1.5   2.8  3.9  4.5  6.0  6.7  6.2  5.0  3.2   1.7   1.0  43.7  
 Morro Bay   2.0   2.2   3.1  3.5  4.3  4.5  4.6  4.6  3.8  3.5   2.1   1.7  39.9  
 Nipomo   2.2   2.5   3.8  5.1  5.7  6.2  6.4  6.1  4.9  4.1   2.9   2.3  52.1  
 Paso Robles   1.6   2.0   3.2  4.3  5.5  6.3  7.3  6.7  5.1  3.7   2.1   1.4  49.0  
 San Luis Obispo   2.0   2.2   3.2  4.1  4.9  5.3  4.6  5.5  4.4  3.5   2.4   1.7  43.8  
 San Miguel   1.6   2.0   3.2  4.3  5.0  6.4  7.4  6.8  5.1  3.7   2.1   1.4  49.0  
 San Simeon   2.0   2.0   2.9  3.5  4.2  4.4  4.6  4.3  3.5  3.1   2.0   1.7  38.1  
 SAN MATEO       
 Hal Moon Bay   1.5   1.7   2.4  3.0  3.9  4.3  4.3  4.2  3.5  2.8   1.3   1.0  33.7  
 Redwood City   1.5   1.8   2.9  3.8  5.2  5.3  6.2  5.6  4.8  3.1   1.7   1.0  42.8  
 Woodside   1.8   2.2   3.4  4.8  5.6  6.3  6.5  6.2  4.8  3.7   2.4   1.8  49.5  
 SANTA BARBARA       
 Betteravia   2.1   2.6   4.0  5.2  6.0  5.9  5.8  5.4  4.1  3.3   2.7   2.1  49.1  
 Carpenteria   2.0   2.4   3.2  3.9  4.8  5.2  5.5  5.7  4.5  3.4   2.4   2.0  44.9  
 Cuyama   2.1   2.4   3.8  5.4  6.9  7.9  8.5  7.7  5.9  4.5   2.6   2.0  59.7  
 Goleta   2.1   2.5   3.9  5.1  5.7  5.7  5.4  5.4  4.2  3.2   2.8   2.2  48.1  
 Goleta Foothills   2.3   2.6   3.7  5.4  5.3  5.6  5.5  5.7  4.5  3.9   2.8   2.3  49.6  
 Guadalupe   2.0   2.2   3.2  3.7  4.9  4.6  4.5  4.6  4.1  3.3   2.4   1.7  41.1  
 Lompoc   2.0   2.2   3.2  3.7  4.8  4.6  4.9  4.8  3.9  3.2   2.4   1.7  41.1  
 Los Alamos   1.8   2.0   3.2  4.1  4.9  5.3  5.7  5.5  4.4  3.7   2.4   1.6  44.6  
 Santa Barbara   2.0   2.5   3.2  3.8  4.6  5.1  5.5  4.5  3.4  2.4   1.8   1.8  40.6  
 SANTA BARBARA  
 Santa Maria   1.8   2.3   3.7  5.1  5.7  5.8  5.6  5.3  4.2  3.5   2.4   1.9  47.4  
 Santa Ynez   1.7   2.2   3.5  5.0  5.8  6.2  6.4  6.0  4.5  3.6   2.2   1.7  48.7  
 Sisquoc   2.1   2.5   3.8  4.1  6.1  6.3  6.4  5.8  4.7  3.4   2.3   1.8  49.2  
 Solvang   2.0   2.0   3.3  4.3  5.0  5.6  6.1  5.6  4.4  3.7   2.2   1.6  45.6  
 SANTA CLARA       
 Gilroy   1.3   1.8   3.1  4.1  5.3  5.6  6.1  5.5  4.7  3.4   1.7   1.1  43.6  
 Los Gatos   1.5   1.8   2.8  3.9  5.0  5.6  6.2  5.5  4.7  3.2   1.7   1.1  42.9  
 Morgan Hill   1.5   1.8   3.4  4.2  6.3  7.0  7.1  6.0  5.1  3.7   1.9   1.4  49.5  
 Palo Alto   1.5   1.8   2.8  3.8  5.2  5.3  6.2  5.6  5.0  3.2   1.7   1.0  43.0  
 San Jose   1.5   1.8   3.1  4.1  5.5  5.8  6.5  5.9  5.2  3.3   1.8   1.0  45.3  
 SANTA CRUZ       
 De Laveaga   1.4   1.9   3.3  4.7  4.9  5.3  5.0  4.8  3.6  3.0   1.6   1.3  40.8  
 Green Valley Rd   1.2   1.8   3.2  4.5  4.6  5.4  5.2  5.0  3.7  3.1   1.6   1.3  40.6  
 Santa Cruz   1.5   1.8   2.6  3.5  4.3  4.4  4.8  4.4  3.8  2.8   1.7   1.2  36.6  
 Watsonville   1.5   1.8   2.7  3.7  4.6  4.5  4.9  4.2  4.0  2.9   1.8   1.2  37.7  
 Webb   1.8   2.2   3.7  4.8  5.3  5.7  5.6  5.3  4.3  3.4   2.4   1.8  46.2  
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 Appendix A - Reference Evapotranspiration (ETo) Table*  

 County and City   Jan   Feb   Mar  Apr   May  Jun   Jul   Aug  Sep  Oct   Nov  Dec  Annual 
ETo  

 SHASTA       
 Burney   0.7   1.0   2.1  3.5  4.9  5.9  7.4  6.4  4.4  2.9   0.9   0.6  40.9  
 Fall River Mills   0.6   1.0   2.1  3.7  5.0  6.1  7.8  6.7  4.6  2.8   0.9   0.5  41.8  
 Glenburn   0.6   1.0   2.1  3.7  5.0  6.3  7.8  6.7  4.7  2.8   0.9   0.6  42.1  
 McArthur   0.7   1.4   2.9  4.2  5.6  6.9  8.2  7.2  5.0  3.0   1.1   0.6  46.8  
 Redding   1.2   1.4   2.6  4.1  5.6  7.1  8.5  7.3  5.3  3.2   1.4   0.9  48.8  
 SIERRA       
 Downieville   0.7   1.0   2.3  3.5  5.0  6.0  7.4  6.2  4.7  2.8   0.9   0.6  41.3  
 Sierraville   0.7   1.1   2.2  3.2  4.5  5.9  7.3  6.4  4.3  2.6   0.9   0.5  39.6  
 SISKIYOU  
 Happy Camp   0.5   0.9   2.0  3.0  4.3  5.2  6.1  5.3  4.1  2.4   0.9   0.5  35.1  
 MacDoel   1.0   1.7   3.1  4.5  5.9  7.2  8.1  7.1  5.1  3.1   1.5   1.0  49.0  
 Mt Shasta   0.5   0.9   2.0  3.0  4.5  5.3  6.7  5.7  4.0  2.2   0.7   0.5  36.0  
 Tule lake FS   0.7   1.3   2.7  4.0  5.4  6.3  7.1  6.4  4.7  2.8   1.0   0.6  42.9  
 Weed   0.5   0.9   2.0  2.5  4.5  5.3  6.7  5.5  3.7  2.0   0.9   0.5  34.9  
 Yreka   0.6   0.9   2.1  3.0  4.9  5.8  7.3  6.5  4.3  2.5   0.9   0.5  39.2  
 SOLANO       
 Dixon   0.7   1.4   3.2  5.2  6.3  7.6  8.2  7.2  5.5  4.3   1.6   1.1  52.1  
 Fairfield   1.1   1.7   2.8  4.0  5.5  6.1  7.8  6.0  4.8  3.1   1.4   0.9  45.2  
 Hastings Tract   1.6   2.2   3.7  5.1  6.8  7.8  8.7  7.8  5.7  4.0   2.1   1.6  57.1  
 Putah Creek   1.0   1.6   3.2  4.9  6.1  7.3  7.9  7.0  5.3  3.8   1.8   1.2  51.0  
 Rio Vista   0.9   1.7   2.8  4.4  5.9  6.7  7.9  6.5  5.1  3.2   1.3   0.7  47.0  
 Suisun Valley   0.6   1.3   3.0  4.7  5.8  7.0  7.7  6.8  5.3  3.8   1.4   0.9  48.3  
 Winters   0.9   1.7   3.3  5.0  6.4  7.5  7.9  7.0  5.2  3.5   1.6   1.0  51.0  
 SONOMA  
 Bennett Valley   1.1   1.7   3.2  4.1  5.5  6.5  6.6  5.7  4.5  3.1   1.5   0.9  44.4  
 Cloverdale   1.1   1.4   2.6  3.4  5.0  5.9  6.2  5.6  4.5  2.8   1.4   0.7  40.7  
 Fort Ross   1.2   1.4   2.2  3.0  3.7  4.5  4.2  4.3  3.4  2.4   1.2   0.5  31.9  
 Healdsburg   1.2   1.5   2.4  3.5  5.0  5.9  6.1  5.6  4.5  2.8   1.4   0.7  40.8  
 Lincoln   1.2   1.7   2.8  4.7  6.1  7.4  8.4  7.3  5.4  3.7   1.9   1.2  51.9  
 Petaluma   1.2   1.5   2.8  3.7  4.6  5.6  4.6  5.7  4.5  2.9   1.4   0.9  39.6  
 Santa Rosa   1.2   1.7   2.8  3.7  5.0  6.0  6.1  5.9  4.5  2.9   1.5   0.7  42.0  
 Valley of the Moon   1.0   1.6   3.0  4.5  5.6  6.6  7.1  6.3  4.7  3.3   1.5   1.0  46.1  
 Windsor   0.9   1.6   3.0  4.5  5.5  6.5  6.5  5.9  4.4  3.2   1.4   1.0  44.2  
 Denair   1.0   1.9   3.6  4.7  7.0  7.9  8.0  6.1  5.3  3.4   1.5   1.0  51.4  
 La Grange   1.2   1.5   3.1  4.7  6.2  7.7  8.5  7.3  5.3  3.4   1.4   0.7  51.2  
 Modesto   0.9   1.4   3.2  4.7  6.4  7.7  8.1  6.8  5.0  3.4   1.4   0.7  49.7  
 Newman   1.0   1.5   3.2  4.6  6.2  7.4  8.1  6.7  5.0  3.4   1.4   0.7  49.3  
 STANISLAUS  
 Oakdale   1.2   1.5   3.2  4.7  6.2  7.7  8.1  7.1  5.1  3.4   1.4   0.7  50.3  
 Patterson   1.3   2.1   4.2  5.4  7.9  8.6  8.2  6.6  5.8  4.0   1.9   1.3  57.3  
 Turlock   0.9   1.5   3.2  4.7  6.5  7.7  8.2  7.0  5.1  3.4   1.4   0.7  50.2  
 SUTTER       
 Nicolaus   0.9   1.6   3.2  4.9  6.3  7.5  8.0  6.9  5.2  3.4   1.5   0.9  50.2  
 Yuba City   1.3   2.1   2.8  4.4  5.7  7.2  7.1  6.1  4.7  3.2   1.2   0.9  46.7  
 TEHAMA       
 Corning   1.2   1.8   2.9  4.5  6.1  7.3  8.1  7.2  5.3  3.7   1.7   1.1  50.7  
 Gerber   1.0   1.8   3.5  5.0  6.6  7.9  8.7  7.4  5.8  4.1   1.8   1.1  54.7  
 Gerber Dryland   0.9   1.6   3.2  4.7  6.7  8.4  9.0  7.9  6.0  4.2   2.0   1.0  55.5  
 Red Bluff   1.2   1.8   2.9  4.4  5.9  7.4  8.5  7.3  5.4  3.5   1.7   1.0  51.1  
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 Appendix A - Reference Evapotranspiration (ETo) Table*  

 County and City   Jan   Feb   Mar  Apr   May  Jun   Jul   Aug  Sep  Oct   Nov  Dec  Annual 
ETo  

 TRINITY       
 Hay Fork   0.5   1.1   2.3  3.5  4.9  5.9  7.0  6.0  4.5  2.8   0.9   0.7  40.1  
 Weaverville   0.6   1.1   2.2  3.3  4.9  5.9  7.3  6.0  4.4  2.7   0.9   0.7  40.0  
 TULARE       
 Alpaugh   0.9   1.7   3.4  4.8  6.6  7.7  8.2  7.3  5.4  3.4   1.4   0.7  51.6  
 Badger   1.0   1.3   2.7  4.1  6.0  7.3  7.7  7.0  4.8  3.3   1.4   0.7  47.3  
 Delano   1.1   1.9   4.0  4.9  7.2  7.9  8.1  7.3  5.4  3.2   1.5   1.2  53.6  
 Dinuba   1.1   1.5   3.2  4.7  6.2  7.7  8.5  7.3  5.3  3.4   1.4   0.7  51.2  
 Lindcove   0.9   1.6   3.0  4.8  6.5  7.6  8.1  7.2  5.2  3.4   1.6   0.9  50.6  
 Porterville   1.2   1.8   3.4  4.7  6.6  7.7  8.5  7.3  5.3  3.4   1.4   0.7  52.1  
 Visalia   0.9   1.7   3.3  5.1  6.8  7.7  7.9  6.9  4.9  3.2   1.5   0.8  50.7  
 TUOLUMNE       
 Groveland   1.1   1.5   2.8  4.1  5.7  7.2  7.9  6.6  5.1  3.3   1.4   0.7  47.5  
 Sonora   1.1   1.5   2.8  4.1  5.8  7.2  7.9  6.7  5.1  3.2   1.4   0.7  47.6  
 VENTURA       
 Camarillo   2.2   2.5   3.7  4.3  5.0  5.2  5.9  5.4  4.2  3.0   2.5   2.1  46.1  
 Oxnard   2.2   2.5   3.2  3.7  4.4  4.6  5.4  4.8  4.0  3.3   2.4   2.0  42.3  
 Piru   2.8   2.8   4.1  5.6  6.0  6.8  7.6  7.8  5.8  5.2   3.7   3.2  61.5  
 Port Hueneme   2.0   2.3   3.3  4.6  4.9  4.9  4.9  5.0  3.7  3.2   2.5   2.2  43.5  
 Thousand Oaks   2.2   2.6   3.4  4.5  5.4  5.9  6.7  6.4  5.4  3.9   2.6   2.0  51.0  
 Ventura   2.2   2.6   3.2  3.8  4.6  4.7  5.5  4.9  4.1  3.4   2.5   2.0  43.5  
 YOLO       
 Bryte   0.9   1.7   3.3  5.0  6.4  7.5  7.9  7.0  5.2  3.5   1.6   1.0  51.0  
 Davis   1.0   1.9   3.3  5.0  6.4  7.6  8.2  7.1  5.4  4.0   1.8   1.0  52.5  
 Esparto   1.0   1.7   3.4  5.5  6.9  8.1  8.5  7.5  5.8  4.2   2.0   1.2  55.8  
 Winters   1.7   1.7   2.9  4.4  5.8  7.1  7.9  6.7  5.3  3.3   1.6   1.0  49.4  
 Woodland   1.0   1.8   3.2  4.7  6.1  7.7  8.2  7.2  5.4  3.7   1.7   1.0  51.6  
 Zamora   1.1   1.9   3.5  5.2  6.4  7.4  7.8  7.0  5.5  4.0   1.9   1.2  52.8  
 YUBA       
 Browns Valley   1.0   1.7   3.1  4.7  6.1  7.5  8.5  7.6  5.7  4.1   2.0   1.1  52.9  
 Brownsville   1.1   1.4   2.6  4.0  5.7  6.8  7.9  6.8  5.3  3.4   1.5   0.9  47.4  

 * The values in this table were derived from:
1) California Irrigation Management Information System (CIMIS);
2) Reference  EvapoTranspiration Zones Map, UC Dept. of Land, Air & Water Resources and 
California Dept of Water Resources 1999; and
3) Reference Evapotranspiration for California, University of California, Department of Agriculture 
and Natural Resources  (1987) Bulletin 1922 4) Determining Daily Reference Evapotranspiration, 

Publication Leaflet 21426  
Cooperative Extension UC Division of Agriculture and Natural Resources (1987), 
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Appendix B – Sample Water Efficient Landscape Worksheet. 
 

 
WATER EFFICIENT LANDSCAPE WORKSHEET 

This worksheet is filled out by the project applicant and it is a required element of the Landscape Documentation Package. 
Please complete all sections (A and B) of the worksheet.   

 
 

  
SECTION A. HYDROZONE INFORMATION TABLE 

Please complete the hydrozone table(s) for each hydrozone. Use as many tables as necessary to provide the 
square footage of landscape area per hydrozone.   
 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Hydrozone* Zone or 
Valve 

Irrigation 
Method** 

Area 
(Sq. Ft.) 

% of 
Landscape Area 

     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
 Total   100% 

* Hydrozone 
HW = High Water Use Plants 
MW = Moderate Water Use Plants 
LW = Low Water Use Plants 
 

**Irrigation Method 
MS = Micro-spray 
S = Spray 
R = Rotor 
B= Bubbler 
D= Drip 
O = Other 
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SECTION B. WATER BUDGET CALCULATIONS 

 
Section B1. Maximum Applied Water Allowance (MAWA) 
 
The project's Maximum Applied Water Allowance shall be calculated using this equation: 
 
MAWA = (ETo) (0.62) [(0.7 x LA) + (0.3 x SLA)] 
 
where:  
 
MAWA = Maximum Applied Water Allowance (gallons per year) 
ETo = Reference Evapotranspiration from Appendix A (inches per year) 
0.7 = ET Adjustment Factor (ETAF) 
LA = Landscaped Area includes Special Landscape Area (square feet) 
0.62 = Conversion factor (to gallons per square foot) 
SLA = Portion of the landscape area identified as Special Landscape Area (square feet) 
0.3 = the additional ET Adjustment Factor for Special Landscape Area (1.0 - 0.7 = 0.3) 
 
Maximum Applied Water Allowance = ________________________gallons per year 
 
Show calculations. 
 
 
 
 
 
 
 
 
 
 
 
Effective Precipitation (Eppt) 
 
If considering Effective Precipitation, use 25% of annual precipitation. Use the following equation to calculate 
Maximum Applied Water Allowance:  
 
MAWA= (ETo – Eppt) (0.62) [(0.7 x LA) + (0.3 x SLA)] 
 
Maximum Applied Water Allowance = ________________________gallons per year 
 
Show calculations. 
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Section B2. Estimated Total Water Use (ETWU) 
 
The project’s Estimated Total Water Use is calculated using the following formula:  
 

 
 
 
 

 
where: 
   
ETWU  = Estimated total water use per year (gallons per year) 
ETo = Reference Evapotranspiration (inches per year) 
PF = Plant Factor from WUCOLS (see Definitions) 
HA = Hydrozone Area [high, medium, and low water use areas] (square feet) 
SLA = Special Landscape Area (square feet) 
0.62 = Conversion Factor (to gallons per square foot) 
IE = Irrigation Efficiency (minimum 0.71) 
 
Hydrozone Table for Calculating ETWU 
 
Please complete the hydrozone table(s). Use as many tables as necessary. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Estimated Total Water Use = _________________________gallons 
 
Show calculations.  
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hydrozone 
Plant Water 
Use Type(s) 

Plant 
Factor (PF) 

Area (HA) 
(square feet) 

PF x HA 
(square feet) 

     
     
     
     
     

   Sum  

 SLA    

 

⎟
⎠
⎞

⎜
⎝
⎛ += SLA

IE
HAxPFEToETWU )62.0)((
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Appendix C – Sample Certificate of Completion.  

 
CERTIFICATE OF COMPLETION 

This certificate is filled out by the project applicant upon completion of the landscape project. 
 

PART 1. PROJECT INFORMATION SHEET 
Date 
 

 

Project Name 
 

 

Telephone No. 
 

Name of Project Applicant 
 
 Fax No. 

 
Title 
 

Email Address 

Company Street Address 

City State Zip Code 
 

 
Project Address and Location: 
Street Address 
 

Parcel, tract or lot number, if available. 
 

City 
 
State 
 

Zip Code 

Latitude/Longitude (optional) 

 
Property Owner or his/her designee: 

Telephone No. 
 

Name 

Fax No. 
 

Title Email Address 
 

Company Street Address 

City 
 

State Zip Code 

 
Property Owner 
“I/we certify that I/we have received copies of all the documents within the Landscape Documentation Package 
and the Certificate of Completion and that it is our responsibility to see that the project is maintained in 
accordance with the Landscape and Irrigation Maintenance Schedule.” 
 
______________________________________________________________________________ 
 
Property Owner Signature                                    Date 
 
 

 
Please answer the questions below: 
1. Date the Landscape Documentation Package was submitted to the local agency_____________   
2. Date the Landscape Documentation Package was approved by the local agency_____________  
3. Date that a copy of the Water Efficient Landscape Worksheet (including the Water Budget Calculation) was 

submitted to the local water purveyor_____________   
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PART 2. CERTIFICATION OF INSTALLATION ACCORDING TO THE LANDSCAPE 
DOCUMENTATION PACKAGE  
“I/we certify that based upon periodic site observations, the work has been substantially completed in accordance 
with the ordinance and that the landscape planting and irrigation installation conform with the criteria and 
specifications of the approved Landscape Documentation Package.” 
 
Signature* 
 
 
 

Date 

Telephone No. 
 

Name (print) 
 

Fax No. 
 

Title 
 

Email Address 

License No. or Certification No. 
 
Company Street Address 

 
 

City 
 

State Zip Code 

*Signer of the landscape design plan, signer of the irrigation plan, or a licensed landscape contractor.   
 

 
PART 3. IRRIGATION SCHEDULING 
Attach parameters for setting the irrigation schedule on controller per ordinance Section 492.10. 
 
PART 4. SCHEDULE OF LANDSCAPE AND IRRIGATION MAINTENANCE  
Attach schedule of Landscape and Irrigation Maintenance per ordinance Section 492.11. 
 
PART 5. LANDSCAPE IRRIGATION AUDIT REPORT  
Attach Landscape Irrigation Audit Report per ordinance Section 492.12. 
 
PART 6. SOIL MANAGEMENT REPORT 
Attach soil analysis report, if not previously submitted with the Landscape Documentation Package per ordinance 
Section 492.5. 
Attach documentation verifying implementation of recommendations from soil analysis report per ordinance 
Section 492.5. 
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Within the South Coast Hydrologic Region, wholesale and retail water agencies, 
groundwater agencies, and watershed managers are working together to meet current 
and future demands of municipal, industrial, and agricultural users and the environment 
and to sustain the region’s economy. To achieve this they are planning and implementing 

projects. Cooperation between agencies and organizations and use of integrated 

supplies.

Setting

The South Coast Hydrologic Region is California’s most urbanized and populous 
region. More than half of the state’s population resides in the region (54 percent), which 
covers 11,000 square miles or 7 percent of the state’s total land. It extends from the 

Barbara County line south to the international border with Mexico. The region includes 
all of Orange County and portions of Ventura, Los Angeles, San Bernardino, Riverside, 
and Sana Diego counties (see Figure SC-1).

Topographically, most of the South Coast region is composed of several large, 
undulating coastal and interior plains. Several prominent mountain ranges comprise 
its northern and eastern boundaries and include the San Gabriel and San Bernardino 

in lagoons or wetland areas that serve as important coastal habitat. Many river segments 

Although much of the land is used for either urban or agricultural land uses, all or 
portions of several national and State parks are located in the South Coast region. 
They are the Los Padres, Angeles, San Bernardino, and Cleveland national forests and 
Cuyamaca-Rancho and Chino Hills State parks.

Watersheds
There are 19 major rivers and watersheds in the South Coast region (Figure SC-2).
Many of these watersheds have densely urbanized lowlands with concrete-lined 

within coastal mountain ranges and have remained largely undeveloped. 
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10,925 square miles (6.9% of State)

17.6 inches

19,638,116

27,106,340

3,059 TAF

242,210 acres


2,328 TAF 

Colorado River Aqueduct
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East Branch California Aqueduct (SWP)

730 TAF


Los Angeles Aqueduct

West Branch California Aqueduct (SWP)
943 TAF



 





Figure SC-1 South Coast Hydrologic Region
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Santa Clara Planning Area Watersheds
The watersheds of the Santa Clara Planning Area provide important habitat and water 
resources within Ventura County and northern Los Angeles County. They are not heavily 
urbanized and efforts are under way to protect remaining ecosystems and water supplies 

the Ventura River, Santa Clara River, and Calleguas Creek (including Oxnard Plain). 
Watershed scale planning efforts include the Ventura River Watershed Protection 
Plan, Santa Clara River Enhancement and Management Plan, and the Calleguas Creek 
Watershed Management Plan. 
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Figure SC-2 Watersheds of the South Coast region
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The 228-square mile Ventura River watershed extends from the upper slopes of the 
Transverse Ranges southward to an estuary north of the City of Ventura. Drainage is 
provided by the Ventura River and its tributaries which include the Matilija, North Fork 
Matilija, and San Antonio creeks. The watershed also has one major reservoir, Lake 
Casitas, which provides water supplies downstream for local urban and agricultural 
users. The upper portion of the watershed is minimally developed and provides excellent 
aquatic habitat. Water quality issues from point and nonpoint pollution sources are 
present in the lower portion. 

The 1,600-square mile Santa Clara River watershed extends from the northern slope of 
the San Gabriel Mountains in Los Angeles County westward to the City of Oxnard in 
Ventura County. Drainage is provided by the Santa Clara River and its tributaries which 
include Piru, Sespe, San Francisquito, Castaic, and Santa Paula creeks. The Santa Clara 
is the largest river in Southern California that remains in a relatively natural state. The 
upper watershed (portion in Los Angeles County) consists of approximately 680 square 
mile of mostly undeveloped land. The only urban development in the upper portion is 
in the Santa Clarita Valley. Agricultural and urban land use activities are more extensive 
in the lower portion of the watershed. Although the Santa Clara River typically has an 

The 343-square mile Calleguas Creek watershed drains the Oxnard Plain in Ventura 
County. Drainage is provided by Calleguas Creek and its tributaries Conejo Creek and 
Arroyo Santa Rosa. Calleguas Creek begins on the eastern Ventura County, meanders 

Ocean at Mugu Lagoon. Along the way it is also known as Arroyo Simi and Arroyo 
Las Posas. Groundwater supplies are quite extensive in the alluvial aquifers beneath the 
plain. Urban, industrial, and agricultural land use activities within the watershed have 

and erosion and sedimentation. Nutrients and other dissolved constituents in irrigation 

Metropolitan Los Angeles Planning Area Watersheds
The watersheds of the Metropolitan Los Angeles Planning Area have been subjected 
to some of the densest urbanization in California and have issues associated with 
urban runoff, groundwater contamination, and the loss of major historical ecosystems. 
The planning area has four major watersheds: Santa Monica Bay, Los Angeles River, 
Dominguez Channel, and San Gabriel River. These watersheds begin in the surrounding 

Monica Bay Restoration Plan, Malibu Creek Watershed Management Plan, Los Angeles 
River Master Plan, Arroyo Seco Watershed Restoration Feasibility Study, Dominguez 
Watershed Management Master Plan, and San Gabriel River Master Plan.
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The 200-square mile North Santa Monica Bay watershed is in the northwest corner of 
Los Angeles County and comprises several smaller subwatersheds, including Malibu 
and Topanga creeks. The topography of the watershed is a combination of steep-slope 
mountains, coastal sand dunes, and several broad, gently sloping alluvial valleys. The 
coastal margin and portions interior valleys are urbanized. Healthy riparian habitats 
continue to exist because many of the mountainous canyons remain undeveloped. 
Malibu Creek drains the southern Simi Hills, western San Fernando Valley, and the 

The 130-square mile Ballona Creek watershed extends from downtown Los Angeles 

Mountains and the south by the Baldwin Hills. Drainage is provided by Ballona Creek 
and two small tributaries. The watershed is heavily urbanized and includes the cities of 
Beverly Hills, Culver City, and West Hollywood and portions of the cities of Inglewood, 
Los Angeles, and Santa Monica. Several environmental sites are located in the western 
margin of the watershed. These are the Ballona Wetlands, Ballona Lagoon, and Oxford 

dumping, and nonpoint source pollutants. Upgrades of the Hyperion Sewage Treatment 

The 834-square mile Los Angeles River watershed is shaped by the Los Angeles River, 

Fernando Valley, south through the Glendale Narrows and across the coastal plain into 
San Pedro Bay. The river’s major tributaries are the Arroyo Calabasas and Bell Creek 
(at the river’s origin), Brown’s Canyon Wash, the Burbank Western Channel, Tujunga 
Wash, Arroyo Seco, Rio Hondo, and Compton Creek. The watershed contains 22 lakes 

River is hydraulically connected to the San Gabriel River through the Whittier Narrows 
Reservoir, although this occurs primarily during large storm events. The Los Angeles 

the region. Today, over 90 percent of the Los Angeles River is concrete-lined. The 
watershed has impaired water quality in the middle and lower portions of the basin due 
to urban runoff from dense urbanization.

The 110-square mile Dominguez Channel watershed is in southern Los Angeles County 

The Dominguez Channel extends from the Los Angeles International Airport to the 
Los Angeles Harbor and drains a large portion, if not all, of the cities of Inglewood, 
Hawthorne, El Segundo, Gardena, Lawndale, Redondo Beach, Torrance, Carson, and 
Los Angeles.

The 640-square mile San Gabriel River watershed is in the eastern portion of Los 

at the City of Seal Beach. Drainage is provided by the San Gabriel River and its 
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tributaries, which include Coyote Creek. Although the watershed contains portions of 
37 incorporated cities, only 26 percent of its total land area is developed. Flows in the 
San Gabriel River are diverted into four different spreading grounds and impounded 

Santa Ana Planning Area Watersheds
The Santa Ana Planning Area has experienced some of the most rapid urbanization 
in the state over the past 10 to 15 years, which has created numerous challenges in 

The planning area consists of one major watershed, the Santa Ana River watershed, and 
a few subwatershed areas including the San Diego Creek subwatershed and the San 
Jacinto River subwatershed. Watershed scale planning is provided by the Santa Ana 
Watershed Project Authority Santa Ana (One Water One Watershed) Integrated Water 
Resources Management Plan. This plan was supported by a number of subwatershed 
integrated plans including Central Orange County Integrated Regional and Coastal 
Watershed Management Plan, North Orange County Integrated Regional and Coastal 
Watershed Management Plan, Integrated Regional Management Plan for San Jacinto 
River Watershed, Upper Santa Ana River Watershed Integrated Regional Water 
Management Plan, and Western Municipal Water District Integrated Regional Water 
Management Plan. 

The 2,800-square mile Santa Ana River watershed is the largest coastal stream system 
in Southern Ca1ifornia including parts of Orange, Riverside, San Bernardino, and Los 
Angeles counties. The principle river in the watershed is 96-mile long Santa Ana River. 
The river has its headwaters in the San Bernardino Mountains, and it meanders through 
the San Bernardino Valley, Chino Basin, and the coastal plain of Orange County before 

section that has been concrete-lined. Upstream, the river is in its natural state. Flows in 
the river are perennial. The watershed also contains several human-made water storage 

facilities along the river are Prado and Seven Oaks dams. Most of the watershed has 
both urban and agricultural land use activities. In the upper portion of the watershed, 
urbanization is a factor in the degradation of sensitive aquatic and riparian habitats and 
has impacted local water quality. The watershed continues to have riparian, wetland, and 
other wildlife habitat. 

The 112-square mile San Diego Creek subwatershed is in central Orange County, and 
drains a portion of the area into Upper Newport Bay. It is a subwatershed to the Santa 
Ana River watershed. Erosion of the creek channels in the watershed have resulted in 
the sedimentation of the bay and channel basins. For years there have been concerns 
about declining water quality from sediments, nutrients, pathogens, and toxics. Habitats 
for many wildlife species are being isolated by new construction that cuts off long-used 
wildlife corridors. 
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The 765-square mile San Jacinto River subwatershed is in western Riverside County and 
is a subwatershed to the Santa Ana River watershed. It extends from the San Bernardino 
National Forest in the San Jacinto Mountains to Lake Elsinore in the west. Drainage 
is provided by the San Jacinto River. The lower portion of the watershed is being 
urbanized while the upper portion is a mixture of high- and low-density urbanization, 
agriculture, and undeveloped lands. 

San Diego Planning Area Watersheds
The watersheds of the San Diego Planning Area are generally smaller than in other 
areas of the South Coast Hydrologic region. These watersheds are being urbanized, 
resulting in local water quality issues and loss of ecosystems. Local water supplies are 
limited in these watersheds. The planning area has nine major watersheds: San Juan, 
Santa Margarita, San Luis Rey, Carlsbad, San Dieguito, San Diego River, Sweetwater, 

into lagoons that been designated as ecological reserves. Watershed-scale planning 
efforts include Santa Margarita Watershed Management Plan, San Dieguito Watershed 
Management Plan, San Diego River Watershed Management Plan, Otay River 
Watershed Management Plan, and Tijuana River Bi-national Vision. 

The 134-square mile San Juan Creek watershed extends from the Cleveland National 

Ocean near the City of Dana Point. Drainage is provided by San Juan Creek and its 

of the watershed. Issues include channelization and poor surface water quality from 

invasive species, and erosion.

The 750-square mile Santa Margarita River watershed resides in both Riverside and 

Corps Base Camp Pendleton, north of the City of Oceanside. The lower portion of 
the watershed and estuary has largely escaped the development typical of the South 
Coast and are, therefore, able to support a relative abundance of functional habitats and 
wildlife. The upper portion is one of the fastest growing areas in California. Issues that 
have arisen include excessive nutrient inputs, erosion and sedimentation, groundwater 
degradation and contamination with nitrates and other salts, habitat loss, channelization, 

The 562-square mile San Luis Rey River watershed is in San Diego County and extends 
westward from the Palomar and Hot Springs Mountains in the Cleveland National Forest 

Rey River and its tributaries. Most of the river channel remains in its natural state. The 

water feature in the watershed is Lake Henshaw, which impounds water on the San Luis 
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Rey River near its headwater. Water supplies from the dam are used downstream for 
urban uses in the City of Escondido and Vista Irrigation District. The eastern portion 
of the watershed is owned and managed by governmental agencies, local districts, and 
Native American Tribes. Urban and agricultural land uses occur throughout much of 
the watershed, with the urban uses concentrated in the lower portion. Agricultural and 
livestock operations, urban runoff, and sand mining operations, and septic tanks are 
among the factors in local surface water quality issues. They include high chloride, total 
dissolved solids (TDS), and bacteria levels. 

The 210-square mile Carlsbad watershed is in the coastal margin of San Diego County 

watershed is extensively urbanized and includes the cities of Oceanside, Carlsbad, 
Encinitas, Solana Beach, Vista, San Marcos, Rancho Santa Fe, and Escondido. 
Water quality issues include toxic substances, nutrients, bacteria and pathogens, and 
sedimentation. The Agua Hedionda, Buena Vista, and San Elijo lagoons are experiencing 
excessive coliform bacteria and sediment loading from upstream sources. 

The 346-square mile San Dieguito River watershed extends westward from the Volcan 

Del Mar. Drainage is provided by the San Dieguito River and its tributaries which 
include Santa Ysabel and Santa Maria creeks. Over half of the watershed is vacant 
or undeveloped; however, much of this is zoned for future residential development. 
There are several important natural areas within the watershed that sustain a number 
of threatened and endangered species. Among these are the 55-mile-long, 80,000-acre 

reservoirs including Lake Hodges, Lake Sutherland, and Lake Poway. The San Dieguito 
Lagoon is especially sensitive to the effects of pollutants and oxygen depletion from 

The 440-square mile San Diego River watershed extends westward from the Volcan and 

Beach. Drainage is provided by the San Diego River and its tributaries which include 
San Vicente and Boulder creeks. There are four imported-water storage reservoirs 
within the watershed: El Capitan, San Vicente, Lake Jennings, and Cuyamaca. Famosa 
Slough is a tidal salt water marsh, which receives water via the San Diego River Flood 
Control Channel. Beach postings and closures from elevated levels of coliform bacteria 
were common in the last 10 years due to urban runoff and sewage spills. Excessive 
groundwater extraction, increasing TDS, and MTBE contamination threatens this limited 
resource.

The 230-square mile Sweetwater River watershed extends westward from the Cuyamaca 
Mountains to the San Diego Bay. Drainage is provided by the Sweetwater River. The 
San Diego Bay, which constitutes the largest estuary along the San Diego coastline, 
has been extensively developed with port facilities. Similar to other major bays of the 

of Loveland and Sweetwater reservoirs, as well as extensive local groundwater 
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pumping, has substantially reduced freshwater input to San Diego Bay. Storm water 

timing, frequency, or content. 

The 160-square mile Otay River watershed extends westward from the San Miguel 

through the Upper and Lower Otay lakes. These lakes provide water supply, wildlife 
habitat, and recreational opportunities. Approximately 36 square mile of the watershed 
are part of the San Diego Multiple Species Conservation Plan (MSCP) effort that 
provides habitat for endangered plant and animal species. Other important conservation 
areas include the San Diego National Wildlife Refuge, Rancho Jamul Ecological 
Reserve, and vernal pools. Water quality concerns include elevated coliform bacteria in 

The 1,700-square mile Tijuana River watershed is a bi-national watershed (455 square 
miles in the United States and 1,245 square miles in Mexico) on the westernmost portion 
of the US/Mexico border. The watershed contains three surface water reservoirs, various 

Cottonwood and Campo creeks in the United States, and the Rio Las Palmas system in 
Mexico. Cottonwood Creek begins about 20 miles north of the international boundary in 
the Laguna Mountains. Numerous tributaries come together near Barrett Lake, where the 
creek continues, entering Mexico west of Tecate. The main river returns to the United 

quality is a major issue in the Tijuana River watershed. Although discharges from the 
Tijuana River account for only a small percentage of total gaged runoff to the ocean, 
it contains the highest concentrations of suspended solids and heavy metals among the 
eight largest creeks and rivers in Southern California. Surface water quality has been 
affected by urban runoff from Mexico, and groundwater contamination has occurred as a 
result of seawater intrusion and waste discharges. 

Ecosystems
Ecosystems in the South Coast region are host to a wide diversity of special status 
plants and wildlife. Despite their exceptional value, many of the region’s ecosystems 
have suffered from over 100 years of human development activities. Rivers, streams, 

channels have been built to contain and direct waterways, fundamentally altering their 

wetlands, or riparian buffers to remove vegetation from channels and adjacent habitats. 
Riparian vegetation is not only important for raptor nesting and other bird species, but 
vegetation within streambeds and along the edge of streams provides essential cover for 

extensive; the largest remnant patch in San Diego County occurs on the US Marine
Corps Air Station Miramar (Bauder and McMillan 1998). Much of the historical coastal 
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dunes, wetlands, and estuary ecosystems in the region have also been degraded by 
declines in water quality and ecosystem functionality. The introduction of invasive 
Quagga mussels in Lake Havasu, the Colorado River Aqueduct (CRA), and multiple 
San Diego reservoirs threatens to both disrupt the food chain within those aquatic 

such as , have further impaired local ecosystems by choking out native 
plants and competing with other plant and animal species for limited available water. 

In recent decades, however, concerted planning efforts and technologies have emerged 
to restore function and productivity to degraded or destroyed ecosystems. Additionally, 
important ecological areas have been set aside and designated for protection including 

Areas by the Coastal Commission; State Water Quality Protected Areas (formerly 

(State Water Board); Ecological Reserves by the California Department of Fish and 
Game (DFG); and Critical Habitat by the US Fish and Wildlife Service (USFWS). See 
Figure SC-3 Wetlands and critical habitat in the South Coast Region.

Key ecosystems in the Santa Clara Planning Area include the aquatic and riparian 
habitats along Ventura and Santa Clara rivers and their tributaries and estuaries. The 
primary goal of the Watersheds Coalition of Ventura County is to bring together 
stakeholders to develop integrated watershed management strategies and coordinate 
ecosystem restoration efforts to achieve long term sustainability of local water resources. 
Ongoing projects and programs include land acquisition for protection and restoration 
of habitat areas; ecosystem restoration projects to remove barriers to steelhead passage, 
restore sediment transport and natural hydrologic regimes on the river, and restore 
riparian and wetland habitats; and remove the invasive giant reed () from 
local rivers and tributaries. 

Key ecosystems in the Metropolitan Los Angeles Planning Area include intermittent 
canyons in the inland San Gabriel Mountains and coastal Santa Monica Mountains. 
Because of extensive development in the Los Angeles area, the physical and hydrologic 
landscape has been irreversibly altered. Nevertheless, opportunities for aquatic and 
riparian restoration, wetlands enhancement, and habitat creation are being actively 
pursued. Ecosystem protection efforts are under way in the San Gabriel River 
headwaters in Angeles National Forest.

Key ecosystems in the Santa Ana Planning Area include the upper Newport Bay and the 
constructed wetlands behind Prado Dam. Seven Oaks Dam, and Hemet/San Jacinto. The 
Santa Ana Watershed Project Authority (SAWPA) is responsible for many impressive 
projects underway or under development within the Santa Ana watershed, including 
its 93-mile Santa Ana Regional Interceptor (SARI) pipeline designed to convey non-
reclaimable, high-saline brine out of the watershed, non-native plant removal program, 
constructed wetlands, wetland expansion, habitat restoration, and wildlife conservation 
and enhancement. Environmental groups such as the Orange County Coastkeeper 
are working to restore ecosystem function and improve water quality within coastal 
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marshes. In Orange County's developed watersheds, restoration activities include the 

native species, and a regional invasive species removal program. Many projects contain 
a public education component intended to integrate public outreach and education of 
outlying neighborhoods, as well as of visitors to the restoration site. 

Key ecosystems in the San Diego Planning Area include the coastal lagoons and 
wetlands, protected reservoir lands, and the San Dieguito River Park area. The San 
Diego area’s vegetation communities support a wide array of wildlife species and are 
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Figure SC-3 Wetlands and critical habitat in the South Coast Region
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home to hundreds of native plant species. However, invasive species are a major threat 
to native species in the area. The San Diego County MSCP effort is implementing 
comprehensive programs to protect these resources. 

Climate

The coastal and interior valleys of the South Coast region feature Mediterranean 
climates characterized by mild, wet winters and warm, dry summers. See Table SC-1 for 
climate data by planning area. The bordering mountains have climates that range from 
Mediterranean to subtropical steppe, with a greater range of maximum and minimum 
temperatures and higher precipitation amounts for all seasons. Most of the region’s 
precipitation (75 percent) falls between December and March. Average precipitation 
can vary greatly along the South Coast, ranging from over 40 inches annually in the 
mountains to less than 10 inches annually in the valleys. Although generally dry, the 
eastern and southern portions of the region may be impacted in the late summer by 
monsoonal thunderstorms which result from low pressure cells in the Southwest. The 
region generally experiences substantial climactic variability, with periods of higher 
than normal precipitation followed by lower than normal precipitation. Periodic drought 
conditions present a challenge to water providers throughout the region as they attempt 
to meet growing demands for water.

Precipitation extremes were experienced in the South Coast region between 2000 and 
2005. Very dry conditions were experienced in 2002 in the region. At the Los Angeles 
Civic Center, 4.4 inches was recorded in water year 2002, which was 30 percent of 
normal. At the San Diego Airport, 3.3 inches was recorded, which is 33 percent of 
normal. Above average precipitation was recorded in 2005. At the Los Angeles Civic 
Center, 37.5 inches was recorded in water year 2005, which was 254 percent of normal. 
At the San Diego Airport, 22.6 inches was recorded, which is 222 percent of normal. 

Population
In 2005, South Coast Hydrologic Region had the largest population of the state’s 
10 hydrologic regions with 19.6 million people. About 54 percent of the state’s total 

Table SC-1 Representative climate data for South Coast planning areas

Planning areas

Santa Clara Metropolitan LA Santa Ana San Diego 
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population lives in this region, and 88 percent of the region’s population lives in 
incorporated cities. Between 2000 and 2005, the region grew by 1,414,691 people, a 
growth of 8 percent over the 5-year period. For historical population data, 1960–2005, 
see Volume 5, The Technical Guide.

In Water Plan Update 2009, we project population growth based on the assumptions of 
future scenarios. Discussion of the three scenarios used in this Water Plan and how the 
region’s population may change through 2050 can be found later in this report under 
Looking to the Future.

Senate Bill 18 (Chapter 905, Statutes of 2004) requires cities and counties to consult 
with Native American Indian Tribes during the adoption or amendment of local general 

a region is maintained by the Native American Heritage Commission. Box SC-2 lists 
information about regional Tribal concerns.


































































































Box SC-2  California Native American Tribal Information, South Coast Hydrologic Region
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Economic Drivers
Historically dominated by the aerospace and defense industries, the South Coast region 

are concentrated within the region’s universities, including UC Los Angeles, University 
of Southern California, Caltech, UC Irvine, UC Riverside, and UC San Diego, and 
their associated research institutes, as well as countless technology-based companies. 
The top industries in the South Coast, according to the US Census Bureau (2006), are: 
manufacturing (computers and electronics, transportation equipment, metal fabrication, 

services (legal, accounting, architectural/engineering services); and wholesale trade 
(grocery, professional and commercial equipment, apparel, machinery). 

The tourism industry, which is supported by coastal and beach ecosystems, is a 
key economic driver in the South Coast region. The region also includes the largest 
port complex in the United States, the adjacent 7,500-acre Port of Los Angeles and 
3,200-acre Port of Long Beach, as well as several smaller ports and harbors. In 2003, 
merchandise trade passing through the Port of Long Beach was valued at $96 billion: 
12 percent of the value of total US international waterborne trade. Coastal and channel 
erosion, polluted runoff, and sea level rise are all water resources issues that affect these 
important industries. 

Though not as high in value as the above industries, the agricultural industry still plays 
an important role in the South Coast economy. The top agricultural products in 2005 
include: strawberries, assorted nursery products, and citrus. 

Land Use Patterns
With over half of the State’s population, urbanization and its associated impacts are 
key challenges to future land use and water resources planning. The mild climate and 

great development boom of the late 1880s. Typical land use patterns include urban 
development in the coastal plains and interior valleys, with open space maintained in 
the mountains. Nearly 40 percent of the South Coast’s land area is urban and suburban 
use, which has led to fragmentation of wildlife habitats by urban sprawl and freeways. 
Recent urban development has occurred on the coastal plains, valleys, and hillsides of 
Ventura, Orange, and San Diego counties and on the remaining undeveloped land in the 
Inland Empire. Managed wetlands, reservoirs, and riparian corridors provide pockets 
of open space within the urban grid. Historical agricultural areas are giving way to 
urbanization. There are numerous Native American reservations in the South Coast 
region. See Table SC-2 for information on Tribal lands.

Agricultural land uses remain important in the South Coast region. Important 
agricultural areas are the Oxnard Plain and Santa Clara River and Santa Rosa valleys 
in Ventura County and several coastal and interior valleys of San Diego County. 
Other notable locations include the Chino, Perris, and San Jacinto valleys and near the 
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Table SC-2 Tribal lands with acreage, South Coast Hydrologic Region

Federal Trust Lands Acres Tribal owners
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cities of Irvine, Redlands, and Riverside. Total crop acres in 2005 for the region was 
242,000 acres; a decrease from 2000 when 280,000 acres was harvested. 

In the major agricultural areas, the emphasis was on growing high market value crops. 
The Oxnard Plain is still recognized for fresh market vegetables. Citrus and subtropical 
fruits are produced in the Santa Clara River Valley and the interior valleys of San Diego 
County. Forage crops are still grown in the Chino, Perris, and San Jacinto Valleys in 
support of the dairy industry in Chino.

The South Coast’s watersheds typically do not resemble their natural state due to 

management, thereby decreasing groundwater recharge. This is a particular problem 
for those groundwater basins which have historically been over-pumped, such as in the 
Los Angeles River watershed. Bridges and other structures over channelized streams 

watershed. Due to intense urbanization and loss of natural habitat, there is a focus on 
conserving the natural areas that remain within the region. 

response strategies have become more urgent as development continues to move into 

265,000 acres (Cal Fire 2003). Not only was the loss to wildlands severe during this 
nightmare, including devastating nearly all of Cuyamaca Rancho State Park, but more 
than 5,000 homes and other structures were damaged or completely destroyed. San 
Diego County burned again in October 2007, losing 347,000 acres and damaging 

in Los Angeles County burned over 160,000 acres and damaged 89 structures. Fires 

profound damage for local residents has increased with ongoing urbanization. Planners 
and legislators are increasingly looking to understand and manage the South Coast 
landscape to reduce such losses.

Regional Water Conditions

The region has developed a diverse mix of local and imported water supply sources, 
available in differing amounts throughout the South Coast region. The following 
sections provide an overview of regional water conditions.

Environmental Water

South Coast environment is generally very sensitive to water. Although numerous 
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are under way to restore these damaged environments, protect existing ones, and 
develop new ones to replace those that have been lost. 

programs for reclaimed water. Managed wetlands—e.g., Balboa Lake in the Sepulveda 
Basin area of Los Angeles County, Hemet/San Jacinto Multi-Purpose Constructed 
Wetlands in Riverside County, San Jacinto Wildlife Area in Riverside County, San 
Joaquin Marsh along San Diego Creek in Orange County, and Santee Lakes in San 
Diego—are maintained through discharge of reclaimed water supplies. Discharges from 

region’s coastal lagoons and estuaries. Constructed wetlands along the Santa Ana River, 
including lands behind Prado Dam, have effectively demonstrated the ability to reduce 
nitrogen levels and recharge the groundwater aquifer. These managed wetlands, fed 

habitat, wildlife diversity, and public education and recreation opportunities. The source 

guaranteed TDS concentrations within the river.

A 31-mile section of Sespe Creek in the Los Padres National Forest (Ventura County) 
was designated by USFWS as a Wild and Scenic River in 1992. Unusual geologic 
formations, gorges, and riparian vegetation provide excellent scenic diversity and 

critical habitat for the endangered California condor. Sespe Creek and Bear Creek/Bear 
Valley Dam (impounding Big Bear Lake) are both designated as “wild trout waters” 
by DFG and are further regulated to maintain appropriate instream habitat conditions 

Water Supplies
To meet current and growing demands for water, the South Coast region is leveraging 
all available water resources: imported water, water transfers, conservation, captured 
surface water, groundwater, recycled water, and desalination. Given the level of 
uncertainty about water supply from the Delta and Colorado River, local agencies 

local and imported sources and water management strategies to adequately meet urban 
and agricultural demands each year. For example, San Diego is projected to produce 
approximately 185,000 acre-feet per year of local supplies through water recycling, 
desalination, groundwater, and surface storage programs by 2030. By 2021, the area 
will receive an additional 277,000 acre-feet per year due to San Diego County Water 
Authority-Imperial Irrigation District (SDCWA-IID) water conservation, transfer, and 

resources in wet and dry years.
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Imported Water
Water is brought into the South Coast region from three major sources: the Sacramento-
San Joaquin Delta, Colorado River, and Owens Valley/Mono Basin. All three are facing 
water supply cutbacks due to climate change and environmental issues. Although 
historically imported water served to help the South Coast region grow, it is today relied 
upon to sustain the existing population and economy. As such, parties in the South Coast 
region are working closely with other regions, the State, and federal agencies to address 
the challenges facing these imported supplies. Meanwhile, the South Coast region 
is working to develop new local supplies to meet the needs of future population and 
economic growth.

State Water Project 
The State Water Project (SWP) is an important source of water for the South Coast 
region wholesale and retail suppliers. SWP contractors in the region take delivery of 
and convey the supplies to regional wholesalers and retailers. Contractors in the region 
are the Metropolitan Water District of Southern California (Metropolitan), Castaic 
Lake Water Agency (CLWA), San Bernardino Valley Municipal Water District (MWD), 
Ventura County Watershed Protection District (VCWPD) (formerly Ventura County 
Flood Control District), San Gorgonio Pass Water Agency (SGPWA), and San Gabriel 
Valley Municipal Water District. Metropolitan’s contract with the California Department 
of Water Resources (DWR) is for 1.91 million acre-feet annually—about half the total 
project (see more discussion in Appendix B).

Colorado River System
Another key imported water supply source for the South Coast region is the Colorado 
River. California water agencies are entitled to 4.4 million acre-feet annually of 
Colorado River water. Of this amount, 3.85 million acre-feet are assigned in aggregate 
to agricultural users; 550,000 acre-feet is Metropolitan’s annual entitlement. Until 
a few years ago, Metropolitan routinely had access to 1.2 million acre-feet annually 
because Arizona and Nevada had not been using their full entitlement and the Colorado 

available water via the 242-mile CRA and the regional conveyance system. (See more 
discussion in Appendix B.)

Owens Valley/Mono Basin
High-quality water from the Mono Basin and Owens Valley is delivered through the 
Los Angeles Aqueduct (LAA) to the City of Los Angeles. Construction of the original 
233-mile aqueduct from the Owens Valley was completed in 1913, with a second 
aqueduct completed in 1970 to increase capacity. Approximately 480,000 acre-feet per 
year of water can be delivered to the City of Los Angeles each year; however the amount 
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Diversion of water from Mono Lake has been reduced following State Water Board 
Decision 1631 and exportation of water from the Owens Valley is limited by the Inyo-
Los Angeles Long Term Water Agreement (and related MOU) and the Great Basin Air 
Pollution Control District/City of Los Angeles MOU (to reduce particulate matter air 
pollution from the Owens Lake bed). 

Other Water Transfers
Prior to 1991, water transfers within the South Coast region had been limited to transfers 
of annual groundwater basin rights (which continue to occur). Recently, municipal 
population growth and the need for water supply reliability have resulted in the growth 
of water transfer agreements. Metropolitan participates in multiple water exchange 
and storage programs, including agreements with Semitropic Water Storage District 
(WSD), Arvin-Edison WSD, San Bernardino Valley MWD, Kern-Delta Water District, 
Mojave Water District, and the Governor’s Water Bank. CLWA has executed long-term 
transfer agreements with the Buena Vista and Rosedale-Rio Bravo WSDs (see Section, 
Relationship with Other Regions).

In 1998, SDCWA entered into a transfer agreement with Imperial Irrigation District 
(IID) to purchase conserved agricultural water. Through the agreement, SDCWA 
received 50,000 acre-feet in 2007. This quantity will increase in 10,000 acre-feet 

for the duration of the 75-year agreement. Metropolitan conveys the transfer water to 
SDCWA via an exchange agreement. 

Agreement of 2003 (QSA) has resulted in the movement of supplies between the 
Colorado River and South Coast regions. 

Local Surface Water
Local surface capture plays an important water resource role in the South Coast region. 
More than 75 impound structures are used to capture local runoff for direct use or 

the region’s waterways, urban runoff, wastewater discharges, agricultural tailwater, and 

past 30 years as the region has developed, due to increased imported water use and 
associated urban runoff. (See more discussion in Appendix B.)

Groundwater

expansion of the urban and agricultural sectors in the South Coast region. Today, 
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it remains important for the Santa Clara, Metropolitan Los Angeles and Santa Ana 
planning areas, but only a small source for San Diego. Court adjudications, recharge 
operations, and other management programs are helping to maintain the supplies 
available from many of the region’s groundwater basins. Since the 1950s, conjunctive 
management and groundwater storage has been utilized to increase the reliability 
of supplies, particularly during droughts. Using the region’s other water resources, 
groundwater basins are being recharged through spreading basins and injection wells. 
During water shortages of the imported supplies, more groundwater would be extracted 
to make up the difference. Water quality issues have impacted the reliability of supplies 
from some basins. However, major efforts are underway to address the problems and 
increase supplies for these basins. (See more discussion in Appendix B.)               

Recycled Water
In the South Coast region, recycled water is becoming increasingly valuable given 
its reliability and cost-effectiveness as compared to tapping other water supplies. In 
addition to extending conveyance systems to deliver recycled water for non-potable uses 
(i.e., purple pipe), the region is leading implementation of groundwater recharge and 
reservoir augmentation with recycled water (i.e., indirect potable reuse, IPR). (See more 
discussion in Appendix B.)

Desalination
Desalination is being implemented in the South Coast region not only to help meet local 
water supply needs, but also to manage salinity levels and associated impacts on the 
environment. In the Santa Clara and Santa Ana planning areas, desalination is focused 
on brackish groundwater treatment. Large-scale seawater desalination facilities are 
moving through the approval process in the Santa Ana Planning Area. A large-scale 
seawater desalination facility has recently been approved in the San Diego Planning 
Area, and seawater desalination is being pursued in earnest in the Metropolitan Los 
Angeles Planning Area. (See more discussion in Appendix B.)

Urban Water Conservation
Water conservation is a fundamental component of the South Coast region’s water 
management planning. Water agencies in the South Coast have been aggressively 
implementing water conservation since the 1990s. Many local water agencies 
are signatories to the California Urban Water Conservation Council (CUWCC) 
Memorandum of Understanding (MOU) for urban water conservation and also have 
adopted Urban Water Management Plans to ensure water supply reliability during 
normal, dry, and multiple dry years. These agencies implement the best management 
practices (BMPs) and demand management measures contained in those documents. 
The backbone of Metropolitan’s conservation program is the Conservation Credits 
Program (CCP), initiated in 1988, that contributes $195 per acre-foot of water conserved 
to assist member agencies in pursuing urban BMPs and other demand management 
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opportunities. All of the region’s water suppliers have water conservation programs 
for their customers which feature residential and commercial water saving tips, rebates 

weather-based irrigation controllers), and tools for implementing landscape/garden 
improvements. Local agencies are also developing water conservation master plans and 
conservation rate structures as well as working closely through Integrated Regional 

programs. (See more discussion in Appendix B.)

Water Uses

Urban Water Use 
The South Coast Hydrologic Region is the most populous and urbanized region in 
California. In some portions of the region, water users consume more water than is 
locally available, which has resulted in an overdraft of groundwater resources and 
increasing dependence on imported water supplies. The distribution of water uses, 
however, varies dramatically across the South Coast’s planning areas. As a result of 

programs to reduce per capita water demand. As a result of changes in plumbing codes, 

(Read about the region’s urban water conservation above under Water Supply and in 
Appendix B.)

Agricultural Water Use
Despite vast urbanization within the South Coast, about 240,000 acres of irrigated crops 
were harvested in 2005. Agricultural activities accounted for approximately 12 percent 
of the overall use in the region. In the main agricultural areas on the South Coast, 
growers are very conscious about the amount of water needed to produce a marketable 

crops (35,000 acres of harvest produce) is in Ventura County. Although sprinkler and 
furrow irrigation is still used on several truck crops (celery, cabbage and broccoli), drip 
irrigation is used almost exclusively for other kinds of vegetable crops (lettuce, peppers, 
and tomatoes). In recent years, improvements in surface drip technology have permitted 
growers to use drip tape for consecutive years without a decrease in effectiveness. 
Additionally, many of the large-scale citrus and avocado operations in Ventura and San 
Diego counties are irrigated with micro-sprinkler systems. Improved technology has 
allowed growers to more accurately distribute water to the individual trees; pressure 
compensating valves and emitters have enabled growers to irrigate on steep slopes 
with better precision. Maximizing agricultural irrigation systems lowers the growers’ 
irrigation demands.
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Water Balance Summary
Figure SC-4 summarizes the total developed water supplies and distribution of the 
dedicated water uses within this hydrologic region for the eight years from 1998 through 
2005. As indicated by the variation in the horizontal bars for wet (1998) and dry (2002) 
years, the distribution of the dedicated supply sources (right side of Figure SC-4) 

detailed numerical information about the developed water supplies and uses is presented 
in Volume 5 Technical Guide, which provides a breakdown of the components of 
developed supplies used for agricultural, urban, and environmental purposes and Water 
Portfolio data.
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Figure SC-4 South Coast Hydrologic Region water balance summary, 1998-2005
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For the South Coast region, urban water uses are the largest component of the developed 

water supply portion of Figure SC-4 also indicates that imported water supplies and 
groundwater are the major components of the water supply for this region, with minor 
supplies from local surface waters and recycled water.

Table SC-3 presents information about the total water supply available to this region for 
the eight years from 1998 through 2005, and the estimated distribution of these water 
supplies to all uses. The annual change in the region’s surface and groundwater storage 
is also estimated, as part of the balance between supplies and uses. In wetter water 
years, water will usually be added to storage, while during drier water years storage 
volumes may be reduced. Of the total water supply to the region, more than half is either 
used by native vegetation; evaporates to the atmosphere; provides some of the water 

agricultural uses and for diversions to managed wetlands. For some of the data values 
presented in Table SC-3, the numerical values were developed by estimation techniques, 
because actual measured data are not available for all categories of water supply and use.

Water Quality
Water quality is a key issue in the South Coast region. Population and economic 
growth not only affect water demand, but add contamination challenges from increases 
in wastewater and industrial discharges, urban runoff, agricultural chemical usage, 
livestock operations, and seawater intrusion. Urban and agricultural runoff can 
contribute to local surface water sediment from disturbed areas; oil, grease, and toxic 
chemicals from automobiles; nutrients and pesticides from turf and crop management; 
viruses and bacteria from failing septic systems and animal waste; road salts; and 
heavy metals. Three areas that are receiving intense interest are nonpoint source (NPS) 
pollution control, salinity management, and emerging contaminants.

Three Regional Water Quality Control Boards (Regional Water Boards) have jurisdiction 
in the South Coast: Los Angeles (Region 4), Santa Ana (Region 8), and San Diego 

priorities for the protection of water quality, issues waste discharge requirements, and 

water quality issues within the South Coast include beach closures, contaminated 
sediments, agricultural discharges, salinity management, and port and harbor discharges. 
Outside the region, high salinity levels and perchlorate contamination contribute to 
degraded Colorado River supplies, while seawater intrusion and agricultural drainage 
threaten SWP supplies.
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Figure SC-5 Impaired water bodies in South Coast Hydrologic Region

Nonpoint Source Pollution Control
All NPS pollution is currently regulated through either the National Pollutant Discharge 
Elimination System (NPDES) Permitting Program or the Coastal Non-point Pollution 
Control Program. All three Regional Water Boards issue municipal, industrial, and 
construction NPDES permits with the goal of reducing or eliminating the discharge 
of pollutants into the storm water conveyance system. The coastal program requires 
the US Environmental Protection Agency and National Oceanic and Atmospheric 
Administration to develop and implement enforceable BMPs to control non-point source 
pollution in coastal waters. Further, the Los Angeles and San Diego Regional Water 
Boards have adopted conditional waivers for discharges from irrigated agricultural 
lands, which require farmers to measure and control discharges from their property. 
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South Coast agencies have recently begun to implement Low Impact Development 
(LID) as a way of improving water quality through sustainable urban runoff 
management. LID practices include: bioretention and rain gardens, rooftop gardens, 
vegetated swales and buffers, roof disconnection, rain barrels and cisterns, permeable 
pavers, soil amendments, impervious surface reduction, and pollution prevention 
(SWRCB 2008). The Los Angeles and San Diego Regional Water Boards have 
both incorporated LID language into Standard Urban Storm Water Mitigation Plan 
requirements for municipal NPDES permits.

Salinity Management
Surface and groundwater salinity is an ongoing challenge for South Coast water 
supply agencies. Higher levels of treatment are needed following long-range import 
of water supplies, as TDS levels are increased during conveyance. Salinity sources in 
local supplies include concentration from agricultural irrigation, seawater intrusion, 
discharge of treated wastewater, and recycled water. Metropolitan depends on blending 
the higher salinity CRA supply at Parker Dam with the lower salinity SWP supply to 
maintain 500 milligrams per liter (mg/L) TDS or lower. The City of San Diego 2006 
Water Quality Report shows average TDS for three water treatment plants using blended 
supplies ranging from 442 to 465 parts per million (ppm). Further, seawater intrusion 
and agricultural drainage threatens to increase the salinity of SWP supplies. Reduced 
surface water quality would require additional or upgraded demineralization facilities. 

replacement costs to customers.

Groundwater quality has also been degraded by a long history of groundwater 
overdrafting and subsequent seawater intrusion. Orange County Water District (OCWD), 
Water Replenishment District of Southern California (WRD), and Los Angeles County 
Department of Public Works (LACDPW) operate groundwater injection programs 
to form hydraulic barriers that protect aquifers from seawater intrusion. Brackish 
groundwater treatment occurs throughout the Santa Clara and Santa Ana planning areas. 
Various local agencies have developed salinity and nutrient management plans to reduce 
salt loading. For example, the Chino Basin Watermaster developed an Optimum Basin 
Management Plan (1999) to develop the maximum yield of the basin while protecting 
water quality. Further development of IPR/groundwater recharge programs within the 
South Coast may exacerbate groundwater salinity and require additional technological 
advances in desalination.

Potential Contaminants
Chemical and microbial constituents that have not historically been considered as 
contaminants are increasingly present in the environment due to municipal, agricultural, 
and industrial wastewater sources and pathways. Established and emerging contaminants 
of concern to the region’s drinking water supplies include pharmaceuticals and personal 
care products; disinfection byproducts; those associated with the production of rocket 
fuel, such as perchlorate and nitrosodimethylamine; those that occur naturally, such 
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as arsenic; those associated with industrial processes, such as hexavalent chromium; 
and methyl tertiary butyl ether (MTBE), a gasoline additive. WWTPs are not currently 
designed to remove these emerging contaminants. However, Metropolitan, the National 
Water Resources Institute, and OCWD are studying the occurrence of emerging 
constituents in the Santa Ana River, SWP, and Colorado River water. Also, SAWPA 
is facilitating a task force of watershed stakeholders that is investigating emerging 
constituents as part of a voluntary cooperative agreement with the Santa Ana Regional 
Water Quality Control Board. 

Planning Area Impairments
Water quality issues within the Santa Clara and Metropolitan Los Angeles planning 
areas (Los Angeles Regional Water Board) stem from a range of sources, including 

non-native species, sand and gravel operations, natural oil seeps, dredging, spills from 
ships, transient camps, and illegal dumping. Over time, these practices have resulted in 

eutrophication, beach closures, and a number of Clean Water Act 303(d) listings. Water 
bodies within this planning area have been listed for metals, pesticides, nitrates, trash, 
salinity, and pH. The Regional Water Board is developing Total Maximum Daily Loads 
(TMDLs) for nutrients, pathogens, trash, toxic organic compounds, and metals (Los 
Angeles Regional Water Board 1994; 2007). 

Key issues within the Santa Ana Planning Area (Santa Ana Regional Water Board) 

agricultural activities and dairies in the Chino Basin; and pathogen issues from 
urbanization impacting river and coastal beaches, and past contamination of 
groundwater basins from perchlorate which is related to rocket fuel disposal and 
fertilizer use. Water bodies within this planning area typically have nutrient issues, 
including organic enrichment, low dissolved oxygen, and algal blooms. These are 
particular problems in Big Bear Lake and Lake Elsinore. Water quality issues also 
include pathogens, metals, and toxic organic compounds in the lower watershed due to 
urbanization and agricultural activities. TMDLs have been developed throughout the 
Santa Ana River and San Jacinto River watersheds for nutrients and pathogens. Along 
the Newport coast, TMDLs are in place for metals, nutrients, pathogens, pesticides/
priority organics, and siltation (Santa Ana Regional Water Board 1994; 2001). 

The Chino Basin maintains a large concentration of dairy operations along with 
livestock. Runoff from the dairies contributes nitrate, salts, and microorganisms to both 
surface water and groundwater. Since 1972, the Santa Ana Regional Water Board has 
issued waste discharge requirements to the dairies in this basin. Groundwater quality in 
this basin is integrally related to the surface water quality downstream in the Santa Ana 
River, which in turn serves as a source for groundwater recharge in Orange County. 

The San Diego Planning Area (San Diego Regional Water Board) is primarily concerned 
with the quality of coastal water bodies. Agricultural operations, urban runoff, marinas 
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shorelines within this region are Clean Water Act 303(d) listed for pathogens, and a 
number of estuaries and lagoons are listed for nutrients, sediments, pathogens, and 
metals. TMDLs are under development for several lagoons for nutrients/eutrophication, 
sedimentation/siltation, TDS, and bacteria. A shoreline TMDL is being created for 
indicator bacteria as well. The bays and harbors in the region are Clean Water Act 303(d) 
listed for sediment toxicity, pathogens, pesticides, benthic community effects, copper, 
lead, and toxic organics. As with the rest of the South Coast, the lakes and reservoirs 
within the region are affected by nutrients, metals and pH, and rivers are streams are 
commonly listed for nutrients, pathogens, metals, pesticides, toxic organics, and salinity 
(San Diego Regional Water Board 1994; 2002). 

The Tijuana River watershed poses a unique challenge water quality control as the 
upper watershed lies within Mexico. Urban runoff and untreated wastewater discharges 

The river and its estuary have issues with nutrients, debris, bacteria, low dissolved 
oxygen, synthetic organics, pesticides, and metals. The Tijuana River Bi-national Vision 

watershed to an ideal state.

Project Operations

The South Coast region maintains one of the most far-reaching systems of water 
management in the world. This includes facilities to convey imported water to the 
region; capture, store, and treat water supplies within the region; and deliver water 
throughout the region. The following paragraphs describe major water supply 
infrastructure that deliver imported water to the South Coast region (Figure SC-6). 
Protection of this infrastructure from earthquakes and other major catastrophes is an 
essential component of water management. 

The California Aqueduct is 444 miles long, owned and operated by DWR, and carries 
SWP supplies to water agencies throughout California. The aqueduct begins at the Delta 

where it is pumped 1,926 feet over the Tehachapi Mountains. Once it has crossed the 
Tehachapis, the aqueduct divides into two branches—the West and the East. The East 
Branch feeds Lake Palmdale, Lake Perris, and the San Gorgonio Pass area, and the West 
Branch heads toward Pyramid Lake and Castaic Lake in the Angeles National Forest to 
supply the western Los Angeles basin. The SWP consists of pumping and power plants 
(6.5 billion KWh generated annually); 21 reservoirs (5.8 million acre-feet capacity); 
storage tanks; and canals, tunnels, and pipelines (DWR 2008b).

The CRA is 242 miles long, owned and operated by Metropolitan, and conveys 
Colorado River water to Southern California. The CRA diverts water from the Colorado 
River at Lake Havasu on the California-Arizona border and conveys it west across the 
Mojave and Colorado deserts to Lake Mathews in western Riverside County. The CRA 
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Figure SC-6 Statewide project operations

was constructed between 1933 and 1941 to ensure a steady supply of drinking water 
to Los Angeles. The aqueduct consists of 2 reservoirs, 5 pumping plants, 63 miles of 
canals, 92 miles of tunnels, and 84 miles of buried conduit and siphons. 

Valley aqueduct) was completed 1913 and the second LAA was completed 1970. The 

the City of Los Angeles. The second LAA, which added transport capacity in order to 
exhaust the city's water rights from the Mono Basin, starts at the Haiwee Reservoir just 

137 miles to the City of Los Angeles. 

The San Diego Aqueducts, with two branch lines, make up the backbone of the SDCWA 

                                  

0044707



    

  

CRA near San Jacinto to San Vicente Reservoir. Constructed by the Navy Department 
and US Bureau of Reclamation (USBR) from 1945 to 1954, the two pipelines share 
common tunnels and inverted siphons. The 94-mile second aqueduct (Pipelines 3 and 4)
were constructed from 1957 to 1979 and are operated separately. Pipeline 3 extends 
from the CRA to Lower Otay Reservoir, and Pipeline 4 terminates at San Diego's 
Alvarado Treatment Plant near Lake Murray. Metropolitan owns and operates the 
northern portions of the pipelines; the delivery point to SDCWA is located six miles 
south of the San Diego-Riverside county line (USBR 2008a).

Water Governance 

Water governance is undertaken by various federal and State agencies, the courts, and 
sanctioned regional organizations to manage critical imported water and groundwater 

hundreds of water supply agencies within the South Coast region. In addition, regional 
partnerships have been established by South Coast agencies to further collaborate on 
strategic water resources planning and implementation. 

DWR administers long-term imported water supply contracts with 29 agencies for SWP 

the agencies contractually agree to repay all associated capital and operating costs. The 
Colorado River is managed and operated by USBR under numerous compacts, federal 
laws, court decisions and decrees, contracts, and regulatory guidelines collectively 
known as the “Law of the River” (Table SC-4). This collection of documents apportions 
the water and regulates the use and management of the Colorado River among the 
seven basin states and Mexico. LADWP owns and operates the LAAs for conveyance 
of imported water from the Owens Valley to the City of Los Angeles. Metropolitan, 
the largest SWP contractor and primary South Coast wholesaler, delivers an average of 
1.4 million acre-feet or more of SWP and CRA supplies (depending on the availability 

year 2007-2008, SDCWA, the largest of Metropolitan’s members, purchased about 
593,500 acre-feet, or about 25 percent of Metropolitan’s deliveries.

Groundwater adjudication limits the amount of groundwater that can be extracted by 
all parties based on a court-determined safe yield of the basin. A watermaster is then 
appointed by the court to administer the judgment. There are 13 court adjudications 
for groundwater basins in the South Coast, including Central Basin, Chino Basin, 
Cucamonga Basin, Goleta Basin, Main San Gabriel Basin, Puente Basin, Raymond 
Basin, San Bernardino Basin Area, Santa Margarita River watershed, Santa Paula Basin, 
Six Basins, Upper Los Angeles River, and the West Coast Basin. 

Three Regional Water Boards manage water quality for the region by setting 
standards, issuing waste discharge requirements, determining compliance with those 
requirements, and taking appropriate enforcement actions. Each Regional Water Board 
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Table SC-4 Key elements of the Law of the Colorado River

Document Date Main Purpose
  





  







 



 

 

  





  























  

























 







water quality.

Regional planning has been advanced by IRWM introduced by DWR and the State 

control, and environmental stakeholders to identify water management challenges, 
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Flood Management

Flood Hazards
Flooding in the South Coast region is predominately from winter storms. Precipitation 
over short periods can produce large amounts of water in the steep upper watersheds, 

watersheds of their vegetation, and can leave steep terrain vulnerable to winter storms. 
Thunderstorms are infrequent in the region and typically only occur at lower elevations 
during the winter months. Very little snow makes its way into this region and therefore 

instances, see Challenges).

resulting from the event having 1 percent probability of occurrence in any year.
Flood infrastructure is aging, leading to deterioration and costly maintenance.
Population growth and the ensuing development increase the area of impervious 

Some debris basins do not have adequate capacity to capture the anticipated 

Some dams do not meet current State seismic, spillway or other structural 
requirements.

Emergency Management Agency (FEMA).

Historic Floods

1969, 1978, 1980, and 1992. 

The highest storm discharges on record have occurred on the Los Angeles River at Long 
Beach (128,700 cfs), the Santa Clara River at Montalvo (165,000 cfs), the Santa Ana 
River at Prado Dam (100,000 cfs), the San Diego River at Fashion Valley (75,000 cfs), 
and Sespe Creek near Fillmore (85,300 cfs).
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Flood Governance
Flood management is a cooperative effort in which federal, tribal, state, and local 

Flood Management Agencies. For more information on the agencies’ roles, see 
Table SCA-2, Flood management participants, in Appendix A.
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Flood Risk Management

Flood risk management includes a wide variety of projects and programs, which may 
be grouped as Structural Approaches (constructed facilities, coordination and reservoir 

Disaster Preparedness, Response, and Recovery (information and education, event 
management).

Structural Approaches
Constructed Facilities. The urban development that supports the South Coast’s 

control projects accommodate changing conditions by protecting life, property, public 

of Engineers (USACE). Smaller watershed-related projects often have the support of 
Natural Resources Conservation Service (NRCS). 

Federal











Tribal



State











Local































Box SC-3  Flood Management Agencies
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The USACE Santa Clara River Project in the Santa Clara Planning Area includes 
levees on the Santa Clara River protecting Oxnard and Port Hueneme, and an improved 
channel on Santa Paula Creek at Santa Paula. Other USACE projects include levees 
on the Ventura River at Ventura and a debris basin and channel on Stewart Creek near 
Ojai. NRCS has provided construction funding for projects including a debris basin, 
spillways and channel work at Beardsley Wash and channel improvements on Revolon 
Slough, both in the Oxnard Plain and owned by Ventura County Watershed Management 
District; and sediment basins, debris dams, levees, channels, and spillways on Calleguas 
and Conejo creeks, Arroyo Simi, Arroyo Las Posas, and tributaries near Camarillo, 
Somis, Moorpark, and Simi Valley, all part of another project of Ventura County 
Watershed Management District.

In the Metropolitan Los Angeles Planning Area, the LACDPW, in cooperation 

metropolitan area. The Los Angeles County Drainage Area Project includes 
20 reservoirs, 90 debris basins, 458 miles of improved channels, and 1,424 separate 
storm drains. Included in the Los Angeles County Drainage Area (LACDA) project are 
the Sepulveda Dam on the Los Angeles River, Hansen Dam on Tujunga Wash, Santa Fe 
Dam on the San Gabriel River, Lopez Dam on Pacoima Wash, and the Whittier Narrows 
Dam on the San Gabriel River and Rio Hondo. Apart from LACDA, LACDPW also 
operates and maintains Big Dalton, Santa Anita, Big Tujunga, Cogswell, Devil’s Gate, 
Live Oak, Eaton Wash, Pacoima, San Dimas, Puddingstone, Puddingstone Diversion, 

greater Los Angeles area. 

USACE constructed conduit and channel at Kenter Canyon near Santa Monica. NRCS 
provided construction funding for many LADPW channel projects in the San Fernando 
Valley, including Aliso Creek, Arroyo Calabasas, Bell Creek, Browns Creek, Bull Creek, 
Limekiln Creek, Lower East Canyon, Santa Susana Creek, Upper East Canyon, and 
Wilbur Creek.

The USACE collaborated with the Orange County Flood Control District to develop 

Orange County (SAROC) projects in the Santa Ana Planning Area. The SAROC 

Fullerton protecting Fullerton, Prado and Seven Oaks protecting urban Orange County, 
and Carbon Canyon protecting Anaheim and Los Alamitos. USACE also constructed 
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San Antonio Dam, protecting the Ontario-Pomona area, and Orange County Flood 
Control District built Villa Park Dam for Orange County urban areas. SAROC also 
includes levees, improved channels, bypasses, debris basins, detention basins, groins, 

Riverside County Flood Control and Water Conservation District constructed, operates 
and maintains Allesandro, Box Springs, Harrison Street, Prenda, Sycamore, and 

Moreno Valley. The City of Riverside contributed Mockingbird Dam. At Lake Elsinore, 

USACE also constructed improved channels and a storage basin on Santiago Creek 
at Santa Ana and levees, an improved channel, and revetment on City Creek at San 
Bernardino.

control projects. USACE has constructed levees or improved channels on the San Diego 
River, the Sweetwater River, and Rose Creek at San Diego, the San Luis Rey River in 
the San Luis Rey Valley, Los Coches Creek at Lakeside, and Telegraph Canyon Creek 
at Chula Vista. Internationally, a USACE project on the Tijuana River in the San Diego 
area protects property in Tijuana, Mexico. NRCS has provided construction funds for 
City of Vista channel improvements on Buena Vista Creek near Vista and a City of 

in the region are listed in Appendix A in Table SCA-3, Flood control facilities. Also in 
Appendix A, Figure SCA-1 is a schematic of the LACDA project, and Figure SCA-2 
depicts the SAROC projects. 

Coordination and Reservoir Operations. There are no formal overall agreements for 

often drain separately to the ocean and are served by coordinated systems developed 

closely on the operation of the LACDA project and upstream reservoirs. Orange County 
Flood Control District and USACE also coordinate closely for operation of the SAROC 

agency, Riverside County Flood Control and Water Conservation District.

season, and decreasing to zero again at season’s end. Superimposed on these diagrams 

forecast. The index-controlled diagrams are usually decreased from the trapezoid and 
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shortened in time during drier years, beginning in mid-season. The runoff-controlled 
diagrams increase the trapezoid and extend it in time for the greater runoff forecasts. 

there are usually downstream controls of various kinds on evacuation rates. 

facilities, in Appendix A. 

Maintenance.
the integrity of the facilities, ensuring continued protection for the public. This effort is 

is the result of tax-management efforts of the late 20th century that have placed controls 
on former sources of revenue, and (2) Heightened public awareness of the environment 
has resulted in new regulations making the permitting process lengthy and expensive. 
Compounding the problem, deferred maintenance can cause establishment of new 
habitat which then must be protected.

maintaining agency, which is usually the local sponsor; or if there is none, the 
constructing agency. Most USACE projects are maintained by the sponsoring local 
maintenance agency, but dams in particular may be exceptions. In this region, Hansen 
Dam, Lopez Dam, Santa Fe Dam, Sepulveda Dam, Whittier Narrows Dam, Prado Dam, 
Carbon Canyon Dam, San Antonio Dam, and the international Tijuana River levees and 
channel improvements are maintained directly by the USACE. NRCS projects follow 
a pattern of close cooperation with a local sponsor, with NRCS providing maintenance 
standards and the local sponsor performing the maintenance. The local constructing 
agency maintains non-federal projects in this region.

Land Use Management
Regulation. Counties are the main agencies responsible for designating and regulating 

regulated by local building codes, subdivision regulations, and zoning ordinances. These 

insurance.

Flood Insurance. The National Flood Insurance Program is administered by FEMA. 
It enables property owners in participating communities to purchase insurance as 

California communities participate in the National Flood Insurance Program. Of 
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those, approximately 12 percent participate in the Community Rating System (CRS) 
Program, which encourages communities to go beyond minimum program requirements 
in return for reduced insurance rates. Quality mapping is critical to administering an 

FEMA has provided Flood Insurance Rate Maps (FIRMs) for all areas within the region. 

179 cities in the hydrologic region, 5 counties and 17 cities participate in CRS. As of 
May 2009, Orange County, Huntington Beach, Long Beach, and Los Angeles are in 
Class 7; Los Angeles County, San Diego County, Anaheim, Fountain Valley, Irvine, 
Moreno Valley, Newport Beach, Oceanside, Poway, and San Juan Capistrano, Class 8;
and Mission Viejo, Murrieta, Orange, Redlands, Santa Clarita, and Simi Valley, 
Class 9. See  for more information on the 
CRS system.

Disaster Preparedness, Response, and Recovery
Information and Education. The California Data Exchange Center (CDEC) provides 
real-time and historical hydrometeorological data for hundreds of stations statewide, as 
well as real-time data on releases, spill rates, and elevations of many reservoirs. For this 
region, CDEC provides gage data from several federal, State, and local agencies, a total 

San Diego rivers and Piru Creek. For access to CDEC data, see http://cdec.water.ca.gov.

The US Geological Survey maintains and publishes statistics for stream gages 
nationwide. USGS gages are the source of data for 28 of the 32 stations listed in 
Appendix A, Table SCA-1, Flood parameters for principal streams. For access to USGS 
gage data, see http://waterdata.usgs.gov/nwis.

DWR’s Awareness Floodplain Mapping program provides an easy-to-use computer 

probability of occurrence. The program applies to areas not already covered by FEMA 
Flood Insurance Rate Maps. For this region, maps have been drawn for all counties, but 
coverage of some areas may have been deferred. By 2015, all areas expected to develop 

Service’s Advanced Hydrologic Prediction Service uses historical hydrologic data, 
current river and watershed conditions, and near-term meteorological outlooks to 

Coast region. Locations are given in Appendix A, Table SCA-5, AHPS stream forecast 
points.
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Event Management. Under the Standardized Emergency Management System (SEMS) 

response is made by the responsible party at the site. When its resources are exhausted, 
the county emergency management organization (Operational Area) provides support. 
If necessary, additional support is coordinated by Southern Region or Inland Region of 

of Emergency Services. Through the Cal EMA region and Cal EMA headquarters, help 
can be obtained from any State agency. Cal EMA coordinates with federal agencies 
and private organizations as well. The State-federal Flood Operations Center (a joint 

Forecast Center, both units of National Weather Service) is normally called early in 

Cal EMA involvement may also require emergency response by USACE, which is 
obtained by request of DWR. Table SCA-4, Flood emergency response organizations, in 

USACE if the facilities are parts of federal projects. Availability of resources to repair 

infrastructure often depends on the severity of the event and the allocation of event-

Flood preparedness and mitigation efforts are promoted and funded by many 
organizations, including city and county governments, Cal EMA, DWR, National 
Weather Service, and USACE.

Relationship with Other Regions 

The South Coast region is a major importer of water supplies from other regions both 
within and outside of the state. Because these supplies are vital to sustaining the South 
Coast region, local representatives work closely with other regions to ensure that their 
local resource needs are met while ensuring the reliability of supply to the South Coast 
region.

Within this region, water supply agencies have undertaken strategic regional planning 
to increase the reliability of local water supplies during normal and dry hydrologic 
conditions. This effort has resulted in the preparation and execution of water transfer and 
banking agreements both within and outside of the region. Outside of the South Coast 
region, environmental and water resource management in the Delta, Colorado River, 
and Owens River systems affect imported water supply reliability and quality. However, 
these inter-regional and inter-state linkages go well beyond direct water use. The overall 
planning direction (i.e., land use development patterns, economic drivers, agricultural 
production) established in other regions effect water resources available to the South 
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Coast. As a region dependent on others, the South Coast agencies recognize the need 
to invest in water management strategies in these other regions in order to provide 

Sacramento-San Joaquin Delta
SWP contractors in the South Coast region—including Metropolitan, CLWA, San 
Bernardino Valley MWD, VCWPD, SGPWA, and San Gabriel Valley MWD—work 
with DWR to coordinate delivery of SWP supplies. Due to a series of short-term 

of habitat, Metropolitan also participates with DWR and other State, federal, and 
local agencies and environmental organizations in the development of the Bay-Delta 
Conservation Plan (BDCP). Metropolitan further maintains individual relationships 
with each of its 26 member agencies for sale and conveyance of SWP supplies, as well 
as adjacent agencies with which it has storage and transfer agreements (see discussion 
below).

December 2007 federal court imposed interim rules to protect the Delta smelt 
( ). Additionally, the inherent annual variability in location, 
timing, and amount of precipitation in California introduces uncertainty to the 
availability of future SWP deliveries. In June 2008, the Governor issued Executive 
Order S-06-08 declaring a statewide drought, which directed State agencies and 
departments to take immediate action to address serious drought conditions and water 
delivery reductions. Solutions developed to address environmental and drought-related 
concerns, including conservation and restoration efforts associated with the BDCP, 
will continue to impact future SWP exports. Other important factors that impact 

earthquakes, as well as long-term management and maintenance of SWP conveyance 
infrastructure. As the regional SWP wholesaler, Metropolitan is continuing to develop 
closer relationships with DWR and other State agencies to deal with fundamental Delta 
issues including environmental protection and levee rehabilitation.

Colorado River System
Metropolitan and USBR have been working together for many decades to manage 
Colorado River deliveries, including drought allocation planning and salinity 
management. Allocations and diversions of Colorado River water function within the 
legal and administrative rules known as the “Law of the River” (see Table SC-4). With 

be able to annually divert 852,000 acre-feet of Colorado River water plus any unused 
agricultural water that may be available. With continuation of the current drought, 
however, the South Coast’s reliance on diversions of excess Colorado River water (such 

regional water availability. 
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Metropolitan will continue to collaborate with USBR to ensure the reliability and quality 
of Colorado River supplies. Although agricultural water conservation and transfer 
agreements (described below) will increase the volume of water available to the South 
Coast region via the CRA, further development of local supplies will be necessary to 
defend against future shortages.

Owens Valley and Mono Basin
In 1991, LADWP entered into the Inyo/Los Angeles Long Term Water Agreement to 
address impacts from groundwater pumping in the Owens Valley. In 1994, the State 
Water Board ruled on decision 1631, restricting exports from the Mono Basin to protect 
the basin and the tributaries feeding into Mono Lake. As a result of these measures and 
other commitments to protecting and enhancing the environment, approximately half 
of the historical average annual LAA supplies are being diverted for environmental 
enhancement projects.

The Lower Owens River Project, considered one of the most ambitious river restoration 
projects in the West, is in operation with 62 miles of the Lower Owens River having 
been rewatered. LADWP is working with Inyo County and other stakeholders on 

Vining, Walker, and Parker creeks, restoration of Mono Lake water surface elevation, 
riparian restoration on the Upper Owens River, Convict, Mammoth, and McGee creeks, 
and dust mitigation measures on the Owens Lake bed.

Other Water Storage and Transfers
South Coast agencies continue to build relationships with other areas of the state 
via various storage and transfer programs. Under many of the storage and exchange 
agreements, imported water supplies are banked in groundwater aquifers in neighboring 
regions. These agreements are an essential component of the region’s overall strategic 
planning to meet peak demand during the dry season.

Metropolitan has agreements with the Semitropic and Arvin-Edison Water Storage 
Districts which can result in the delivery of 197,000 acre-feet to Metropolitan over 
a 10-month period. Metropolitan can store portions of its SWP entitlements in the 
groundwater basins managed by these agencies during wet hydrologic conditions and 
retrieve the supplies when conditions are dry. Metropolitan’s program with the San 
Bernardino Valley MWD yields between 20,000-80,000 acre-feet during dry years and 
permits Metropolitan to store up to 50,000 acre-feet of transfer water supplies in its 
groundwater basin. Metropolitan’s programs with the Kern-Delta Water District and 
Mojave Water District operate in a similar manner. Dry-year yields for Metropolitan are 
50,000 acre-feet and 35,000 acre-feet, respectively.

River Intertie. This water is transported from the Tulare Lake Hydrologic Region to the 
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capability of the aqueduct and by available space in the SWP reservoirs in Southern 
California.

In addition to exchange agreements, Metropolitan is partnering with the Coachella 
Valley Water District (CVWD) and Desert Water Agency on an advance delivery 
agreement. The agreement allows Metropolitan to deliver exchange water in advance 
of receiving CVWD’s and Desert Water Agency’s SWP water. Metropolitan releases 

Coachella Valley and deep percolates in the groundwater basin. During dry hydrologic 
conditions, Metropolitan can take the CRA and SWP supplies for its partners until the 
banked water supplies are used. Through 2004, 177,400 acre-feet was banked in the 
groundwater basin. 

CLWA has executed a long-term transfer agreement for 11,000 acre-feet per year with 
the Buena Vista and Rosedale-Rio Bravo water storage districts (WSD). These two 

supply and a water banking component. The supply is based on existing long-standing 
Kern River water rights, which would be delivered by exchange of SWP supplies.

In 1998, SDCWA entered into a transfer agreement with IID to purchase conserved 
agricultural water. Through the agreement, SDCWA will receive an annually increasing 

of the 75-year agreement. 

In 2003, the QSA resulted in the movement of supplies between the Colorado River 
and South Coast regions. SDCWA was assigned rights to 77,000 acre-feet per year of 
water that will be conserved through lining of the All-American and Coachella canals in 
Imperial County. Another 16,000 acre-feet per year of water conserved with the lining 
of the All-American Canal will go the San Luis Rey Indian Water Rights Settlement 
Parties.

Regional Water and Flood Planning
and Management 

Integrated Regional Water Management

The IRWM Planning Act, signed by the Governor as part of SB 1 in 2008 (CWC 

to DWR as to what IRWM program guidelines must contain. The Act states that the 
guidelines shall include standards for identifying a region for the purposes of developing 

2008-2009. Final decisions were released in fall 2009. The region acceptance process 
is used to evaluate and accept an IRWM region into the IRWM grant program. See 
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Figure SC-8 for map for regions in the South Coast Hydrologic Region’s three funding 
areas: Los Angeles-Ventura, Santa Ana, and San Diego. Find more information on the 
DWR IRWM Web site: http://www.water.ca.gov/irwm/integregio_rap_summary2.cfm.

South Coast region implements to some extent nearly all of the resource management 
strategies in the Water Plan’s Volume 2. Some regional projects in the South Coast 
region are highlighted here.

Los Angeles Subregion
Calleguas Regional Salinity Management Project. The Calleguas Regional Salinity 
Management Project (SMP) is a regional pipeline that will collect salty water generated 
by groundwater desalting facilities and excess recycled water and convey that water for 
reuse elsewhere. Any unused salty water will be safely discharged to the ocean, where 
natural salt levels are much higher. The SMP will improve water supply reliability by 
facilitating the development of up to 40,000 acre feet of new, local water supplies each 
year and expanding the distribution and use of recycled water from areas with abundant 
supplies to areas of need.

 Removal.  (giant reed) removal projects have been completed in several 
watersheds in Ventura County and in the San Gabriel Valley of Los Angeles County. 
The objectives of removing the non-native invasive giant reed are to restore biological 

supply reliability and groundwater recharge.

Las Virgenes Creek Restoration. More than 1,500 tons of concrete and other non-
native material were removed from a portion of the creek between Highway 101 and the 
Agoura Road Bridge. Native vegetation was planted where litter used to accumulate on 
concrete, and a walkway and gazebo were built along the creek's bank.

Joint Water Pollution Control Plant Marshland Enhancement (Bixby Marshland). 
Marshland conditions before restoration and enhancement included stagnant water pools 
and an abundance of non-native plants. A viewing and educational area was added to the 
marshland to provide the public with the opportunity to enjoy this green gem set amidst 
an industrial area. Open water pools were added to the marshland, which is located on 

Santa Ana Subregion
Arlington Desalter. The Arlington Desalter, operated by Western Municipal Water 
District and constructed by the Santa Ana Watershed Project Authority in 1989, was the 
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Orange County Groundwater Replenishment System. Orange County Groundwater 
Replenishment System produces 70 million gallons per day (MGD) of highly treated 
wastewater for groundwater recharge and a seawater intrusion barrier. Located in the 
lower Santa Ana River Watershed, it is one of the largest water reclamation facilities 
west of the Mississippi River.

Solar Array at RP-5 WWTP. The solar array at RP-5 WWTP, operated by Inland 
Empire Utilities Agency, produces 1 megawatt of power and is an example of 
sustainability efforts in the Santa Ana River Watershed.

San Diego Subregion
Tri-County Funding Area Coordinating Committee. The Upper Santa Margarita 
Regional Watershed Management Group (RWMG), San Diego RWMG, and South 
Orange County RWMG collaborate in the San Diego Funding Area through a joint 
Memorandum of Understanding that established the inter-regional body known as the 
Tri-County Funding Area Coordinating Committee (Tri- County FACC). The group 
is enthusiastically working together on common and long-term water quality issues 
and aim to improve planning across regional boundaries and identify opportunities to 
support common goals and projects. One example of this partnership is the Stormwater 
Monitoring Coalition, which enables the Tri-County FACC members to jointly address 
water quality concerns. 

El Monte Valley Groundwater Recharge and River Restoration Project. The El 
Monte Valley Groundwater Recharge and River Restoration Project will recharge 
the El Monte Valley Basin using highly treated recycled water, raise the groundwater 
level to support habitat restoration, and subsequently withdraw up to 2,240 AFY of 
groundwater to supply the R.M. Levy Water Treatment Plant. 

Carlsbad Desalination Project Local Conveyance. The Carlsbad Desalination Project 
Local Conveyance project will provide 56,000 acre-feet per year of new water supply 
for the San Diego region through the design and construction of pipelines and facilities 
to serve local desalinated water from the Carlsbad Desalination Plant to Water Authority 
member agencies, including Carlsbad Municipal Water District, City of Oceanside, 
Olivenhain Municipal Water District, Vallecitos Water District, Vista Irrigation District, 
and Santa Fe Irrigation District.

Santa Margarita Conjunctive Use Project. The Santa Margarita Conjunctive Use 
Project provides for enhanced recharge of the groundwater basin underlying US Marine 
Corps Base Camp Pendleton in northern San Diego County. The project also includes 
a seawater intrusion barrier using recycled water, a distribution system, and advanced 
water treatment facilities. This project will provide a water supply for both Camp 
Pendleton and Fallbrook as resolution of a long-standing water rights dispute.
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Accomplishments

The South Coast has a long history of regional water management and planning that has 
helped form the backbone of its current system. As the state’s water resources continue 

accomplishments. These include the following.

Integrating Water Management Efforts. Recent developments in IRWM planning 

that meet regional water demands, improve water quality, and enhance environmental 
functions. Coordination of numerous stakeholders in development of the IRWM plans 
has been one of the biggest successes in the region. As a result, South Coast agencies 
acquired $135 million in Proposition 50 grant funding for local water resources projects.

Diversifying Supplies. The South Coast has succeeded in diversifying its water supply 
sources over the last decade. Environmental and drought concerns have reduced 
imported water supplies, while local agencies have expanded local groundwater 
production, water recycling, and surface storage. Water transfers, banking, and 
conservation programs have further contributed to supply reliability.

Reducing Water Demands. DWR, State Water Board, and USBR are making major 
statewide investments in urban and agricultural water conservation programs, which 
regional and local agencies leverage with their own investments to reduce demands. 
Metropolitan and its member agencies have developed a robust interregional water 

in pursuing urban BMPs and other demand management opportunities. The 2007 
Blueprint for Water Conservation was a San Diego regional partnership for increasing 
conservation. In tandem with these urban conservation efforts, Metropolitan and IID 
entered into an agricultural water savings program. In August 2008, the City of Los 
Angeles amended its conservation ordinance by expanding the prohibited uses of water 
and curtailing outdoor irrigation in conservation phases based on reduced water supply 
conditions.

Increasing Local Surface Storage. South Coast agencies are developing partnerships 
for reservoir construction, reoperation, and maintenance in order to meet water demands. 
The Carryover Storage and San Vicente Dam Raise project is a joint project by SDCWA 
and the City of San Diego to raise the existing dam at San Vicente Reservoir to provide 
additional capacity.

Replenishing Groundwater. A groundwater conjunctive use program is a storage 
program to provide dry-year yield. Fourteen conjunctive use programs are implemented 
by local water agencies. Metropolitan has 10 conjunctive use programs within its 
service area.

Eleven dams were constructed as part of the San Gabriel River and Montebello 
Forebay water conservation system to impound storm water runoff for groundwater 
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recharge. The Vern Freeman Diversion and Pumping Trough Pipeline in Ventura County 

groundwater basins on the Oxnard Plain. 

Desalting Brackish Supplies. Nineteen brackish groundwater recovery programs 
are being implemented in the region. Some of these programs have multiple facilities 
in operations. The Calleguas MWD Salinity Management Project is a 35-mile brine 

disposal for seven groundwater desalters. SAWPA’s 30-MGD capacity SARI pipeline 
conveys desalter brine to Orange County Sanitation District for treatment and then 
discharges to the ocean. Further, several agencies within the South Coast are pursuing 
design, engineering, and environmental review for seawater desalination facilities.

Recycling Water. Progress continues on the start-up or augmentation of water recycling 
programs in the region. The Inland Empire Utilities Agency (IEUA) has completed and 

supplies within its service area to 50,000 acre-feet per year by 2015 (70,000 acre-feet 
per year by 2025). West Basin MWD’s Edward Little Water Recycling Facility in El 
Segundo recently completed its Phase IV Expansion, which increased production of 
recycled water. LADWP has begun development of a Recycled Water Master Plan to 
expand its existing recycled water deliveries for an estimated $1 billion in construction 
cost. Irvine Ranch Water District (IRWD) is planning for expansion of its recycled water 
treatment and delivery system to meet expected recycled water demand at buildout. 
Further, IPR is being pioneered through various groundwater recharge and reservoir 
augmentation projects—the San Diego City Council recently authorized a demonstration 
IPR/reservoir augmentation project.

Controlling NPS Pollution. Local agencies are continuing to collaborate with Regional 
Water Boards on NPS pollution prevention, including development of public outreach 
campaigns to reduce pollutant loading as well as LID for more sustainable storm water 
management.

Hazard Mitigation Plans. The federal Disaster Mitigation Act of 2000 amended 
existing law with regards to hazard mitigation planning. The Act emphasizes pre-disaster 
mitigation and mitigation planning. In order to receive federal hazard mitigation funds 
in the future, all local jurisdictions must now adopt a hazard mitigation plan identifying 
hazards, risks, mitigation actions and priority and providing technical support for those 
efforts. Between 2004 and 2007, Kern, Los Angeles, Orange, Riverside, San Bernardino, 
San Diego, Santa Barbara, and Ventura counties adopted hazard mitigation plans and 
subsequently received Cal EMA approval.

Challenges
With the South Coast region, population growth, water supply availability and reliability, 
water quality, and drought will continue to be key issues for the future. 
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Resource Development. Water districts throughout the South Coast are engaged in 
integrated urban water management and groundwater planning. Decisions regarding 
development and expansion of other water supplies, such as recycled water and ocean 
desalination, will require more rigorous analysis of costs and tradeoffs between options.

Drought. Drought is a constant concern for water districts in the South Coast region. 
A drought simulation developed by Harding et al. (1995) indicated that, under current 
management practices, a severe sustained drought would heavily impact the Colorado 
River. In some months, stretches of river would be completely dry in order to maintain 
reservoir storage elsewhere in the system. Potential repercussions of drought on 
imported water supply reliability have led to an emphasis on the development of local 
supplies and implementation of demand management strategies. Further, given the 
uncertainty of water imports in the future, local agencies are aggressively developing 
local alternatives and transfer agreements. 

Climate Change. Climate change is expected to impact the South Coast region through 
changes in Statewide precipitation and surface runoff volume. More extreme storm 
events may exceed reservoir storage capacity and therefore result in allocated water 
supplies discharged to the ocean. Sea level rise may impact local aquifers and Delta 
water quality through seawater intrusion, as well as impact local coastal water and 
wastewater infrastructure. All of these uncertainties related to climate change could 
potentially reduce delivery of imported supplies and the ability of local agencies to meet 
South Coast water demand.

Sustainability. With the recognition that water resources management is a major 
component to sustainable development for the State, an overarching emphasis must be 
placed on the concept of integration in all water resource planning efforts. As water 
supply development is considered, the energy and greenhouse gas emission impacts 
must be addressed to assure that proposed water development projects are sustainable 
for the future.

Environmental Concerns in Delta. Uncertainty about the availability of imported 
water supplies from the Delta through the SWP is of primary concern to the South Coast 
region. A federal court found that a 2004 biological opinion by the USFWS does not 

SWP and Central Valley Project pumping in accordance with the December 2007 federal 
court imposed interim rules to protect the Delta smelt ( ).
Metropolitan and other stakeholders are reviewing the impact of the ruling and possible 
future solutions. 

Groundwater Overdraft. Groundwater overdraft and lower groundwater levels are 
further water supply challenges to the region. Historically, agricultural, industrial, 
and urban development has led to increased groundwater pumping from many of the 
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and current pumping levels due to the extent of impervious surfaces and the presence 
of clay soils. In some basins, over-extraction of groundwater has caused lowering of 
groundwater tables and seawater intrusion, contributed to land subsidence, and resulted 

basins.

Runoff Management. Surface water quality issues in the region are dominated by 
storm water and urban runoff, which contribute contaminants to local creeks and rivers, 

San Diego Bay and the Long Beach and Los Angeles harbors, where there are toxic 
sediment hot spots. The Chino Basin faces substantial nutrient loading impacts from 
dairy farming, thereby impacting groundwater quality and downstream Santa Ana River 
quality.

Salinity. Salinity in both local and imported supplies will continue to be a challenge 
for local water agencies. Salinity sources in local groundwater supplies include 
concentration from agricultural tailwater, imported water, seawater intrusion, discharge 
of treated wastewater, and recycled water. Higher levels of treatment are also 
needed following long-range import of water supplies, as TDS levels are increased 
during conveyance. High salinity levels and perchlorate contamination contribute 
to degraded Colorado River supplies. Seawater intrusion and agricultural drainage 
threatens to increase the salinity of SWP supplies. The long-term salt balance of the 
region’s groundwater basins is an increasingly critical management issue. Abandoned 
groundwater basins, due to high salinity levels, have only recently been restored through 
brackish water desalting projects.

Water Recycling. With its expansion of water recycling programs, the region continues 
to work to address issues related to TDS levels and constituents of emerging concern 
like pharmaceuticals, household products, and other products in treated wastewater that 
are not known to be harmful or are not regulated. The high salinity of imported Colorado 
River water limits the number of times water can be reused and wastewater can only be 
discharged to the ocean. Additionally, some inland water districts that use recycled water 
also have salt accumulation problems in their groundwater basins because they lack an 
ocean outfall or stream discharge. 

Flood Control Infrastructure. 
protection where it has been provided throughout the South Coast in light of continued 

Gabriel, and Santa Ana areas are threatened as urbanization in the upper watersheds 

has become less effective in recent years because of several factors: Laws enacted in 
response to heightened public awareness of the need to protect the environment have 
increased the cost of upkeep and improvement; concern for endangered species has 
made scheduling more complex; both environmental and endangered species conditions 
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increased costs. Meeting the requirements of these new restraints has become a high-

in channels and reservoirs, decreasing levels of protection as runoff rates increase with 

and debris basins that are too small. Finally, adequate evaluation is needed of the long-
term secondary impacts of environmental enhancements proposed for integration into 

Water Costs. SWP contractors pay for the cost of constructing and operating facilities 
which store and convey SWP water supply, plus a transportation charge which 
covers the cost of delivery facilities. Thus, contractors in the South Coast pay higher 
transportation charges than those near the Delta. Metropolitan’s 2009 Tier 1 rates for 
treated water total $579 per acre-foot and recovers the costs of purchasing, pumping, 
and delivering SWP and CRA supplies, as well as a surcharge for purchase of additional 
water transfers.

Local Flooding Impacts. 
Coast region. At many locations, lives, homes, business, farm lands, and infrastructure 
are frequently at risk. Providing better protection for lives and property remains the 

based non-structural measures to infrastructure such as levees and reservoirs, 
constructed with consideration of environmental needs. Development of a discharge-

2 percent probability of occurrence (or such a standard in conjunction with land use 
type or other pertinent factor) would facilitate equitable distribution of State and federal 
support funding. 

San Jacinto River. Excessive sedimentation in the San Jacinto River causes breaching 
onto agricultural lands in the “gap” area of the river. There are many challenges in the 

feasibility studies have been completed. Additional studies will be needed to resolve this 

Effects of Urbanization. Throughout the state, including this region, urbanization 
continues. It brings greater runoff due to increases of impervious area making retention 

may cause subsequent undesirable vegetation growth, whether of native or invasive 
species. Regulation of occupancy and land use is critical for reducing the number and 

in disadvantaged communities. Increased agricultural activity, an adjunct of population 
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Preparedness for and Response to Flood Events. 
events depends on accurate evaluation of the risk, adequate measures for mitigation 

mapping, both the FEMA Flood Insurance Rate Maps and the State’s complementary 
Awareness Floodplain Mapping, will provide much needed information for evaluating 

or structural protection of vulnerable sites. Some actions that help meet the challenge 
of response and recovery preparedness are organization for emergency management, 
formal agreement on responsibilities for emergency actions and funding, and use of 
warning systems. 

Debris Flows. 
above urban development below. Ensuing winter rains may threaten these areas not 

greatly increased damages to structures and other installations and may leave large 
amounts of sediment and other detritus. 

Storm Water Capture. 

recharge basins provides an opportunity to enhance the supply of local water. 

Invasive Species. Invasive species disrupt natural ecosystems by competing with native 

The removal of Arundo and other invasive species offers numerous direct and indirect 

quality, increased water conservation, and restoration of habitat for native species, 
including several threatened and endangered species. 

Drought and Flood Planning
The South Coast region is subject to severe repercussions from extreme weather events. 
Drought conditions both within and outside of the region can substantially limit water 
availability to urban and agricultural users. In contrast, extreme precipitation events can 

planning efforts.

Drought Planning
Drought planning in the South Coast region is being conducted in coordination with 
State agencies, per the Governor’s Executive Order S-06-08 declaring a statewide 
drought. Metropolitan’s Water Supply Allocation Plan (2007) provides a formula and 
implementation plan for equitable regional allocation of water supplies during times 
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of shortage. The objectives, mechanics, and policy aspects of the Allocation Plan were 
developed in coordination with member agencies. 

In 2007, SDCWA adopted a Drought Management Plan that outlined a series of potential 
actions to take when faced with a shortage of imported water supplies from Metropolitan 
due to drought conditions. Further, SDCWA adopted a model Drought Response 
Ordinance in March 2008. A Drought Management Committee has been formed in the 
Upper Santa Clara watershed to address the need to comprehensively respond to the 
current drought. Water agencies and cities within Ventura County are working together 
to coordinate their disaster and drought preparedness efforts.

In 2008, LADWP developed a Water Supply Action Plan for creating sustainable sources 
of water for the future demands of Los Angeles. As a result of water shortages, Los 
Angeles implemented Phase III of its Emergency Water Conservation Plan Ordinance, 
which added restrictions on outdoor water use to existing prohibitions on water waste.

Flood Planning

Disaster Mitigation Act of 2000 required development of Hazard Mitigation Plans, 
which emphasize community partnerships in planning for and responding to disasters; 
assessing strategies for reducing risks; and identifying capabilities and resources for 
addressing various hazards. Each county in the South Coast region has an adopted 
Hazard Mitigation Plan. 

and issues at the local level. VCWPD staff is looking into an integrated surface water 
and groundwater model of the entire county as an element of the IRWM Plan. The 

county’s rivers/creeks and aquifers. 

All counties in this region have adopted hazard mitigation plans. For more information, 
see “Challenges” in this report. 

management and emergency response system throughout California that improves 
public safety, protects and enhances environmental and cultural resources, and supports 
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potential projects and funding strategies. The plans will emphasize multiple objectives, 
system resiliency, and compatibility with State goals and IRWM plans. 

Looking to the Future

With a growing population, drought conditions in many parts of the West, and an aging 
infrastructure system, water resource managers will be focusing on three important 
areas: protection of imported water supplies; increased development of local water 

Protection of Imported Supplies. Protection of imported water supplies is essential 
for South Coast agencies. Continued partnerships with DWR, USBR, and other State 
and regional agencies are necessary to ensure that the Delta, Colorado River basin, 
and Owens Valley ecosystems are managed in such a way that allows for successful 
allocation of water supplies. Effective salinity and water quality management will also 
be necessary to ensure that imported supplies are usable. Further, South Coast agencies 
are moving forward with plans to operate conjunctive use programs in local groundwater 
basins. South Coast water agencies are storing discount-priced imported water during 
winter months into groundwater basins and increasing their groundwater use during 
summer and drought periods. 

Development of Local Supplies. Due to uncertainties related to imported supplies, 
South Coast agencies are also aggressively pursuing development of local supplies. 
In 2002 and again in 2006, California’s voters approved water bond packages to 
help address the state’s water crisis and ensure clean, safe water for generations to 
come. Funding from these bonds will support a variety of local water management 
efforts including implementation of water conservation programs, expansion of water 
reclamation plants and conveyance systems, construction of desalination facilities, and 

are planning for the potential development of up to 300 MGD of desalinated seawater. 
Further, the Southern California Water Recycling Initiative—a joint effort by DWR, 
USBR, and 10 local agencies—will continue a multi-year planning study that evaluates 

increase recycled water supplies. The initiative projects recycled water demand to 
increase between 615,700 acre-feet in moderate reuse conditions and 1.0 million acre-
feet under maximum reuse conditions by 2040.

Desalination Projects. Brackish groundwater and ocean desalination will likely serve 
an important role in the solution to southern California’s water supply shortfall. In the 
Santa Clara Planning Area, the Calleguas MWD Salinity Management Project serves as 
a regional conveyance facility that moves saline water from areas where it is a nuisance 
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to areas where it can be an asset for salt tolerant crops and wetlands restoration (see 
earlier discussion under Integrated Regional Water Management). 

There are proposals for a number of desalination projects in the Metropolitan Los 
Angeles Planning Area. West Basin MWD is proposing to co-locate a 20 MGD 
desalination plant at the El Segundo Power Plant in El Segundo. The district has 
operated a 40 gallons-per-minute pilot plant and was awarded Proposition 50 grant 
funding to build a 0.5 MGD demonstration facility in May 2005 (WBMWD 2005). The 
Long Beach Water Department is considering a 9 MGD seawater desalination plant in 
Long Beach. The department, in partnership with LADWP and USBR, began operating 
a 0.30 MGD prototype plant at the Haynes Generating Station in early 2006. Operation 
of the full-scale facility is expected to commence no earlier than 2015 if the project 
proves to be economically, technically, and environmentally feasible (LBWD 2005b). 

Poseidon Resources is proposing to co-locate a 50 MGD seawater desalination plant 
with the AES Power Plant in Huntington Beach. Municipal Water District of Orange 
County (MWDOC) is also considering building a 25 MGD seawater desalination plant 
in Dana Point.

SDCWA and MWDOC are considering building a 50- to 100-MGD seawater 
desalination plant at Camp Pendleton, using the intake and outfall structure from Unit 1
of the San Onofre Nuclear Generating Station, which is being decommissioned. A 
public-private partnership between the City of Carlsbad and Poseidon Resources, the 
50-MGD seawater desalination plant at the Encina Power Station in Carlsbad will begin 
construction in 2009 and be on line by 2011. Nine water agencies have entered into 
long-term water purchase agreements with the Carlsbad desalination plant (Poseidon 
Resources 2008).

Creation of Integrated Flood Control Projects. The South Coast will continue 

runoff water quality, and protect environmental resources. Flood control reservoirs 

control facilities in Los Angeles County for the purpose of capturing storm water and 
then slowly releasing the water to downstream groundwater recharge facilities after 
storm events. The Water Augmentation Study is a long-term research project led by 
the Los Angeles and San Gabriel Rivers Watershed Council to explore the challenge of 

Most of the South Coast’s future supply projects will be designed to improve water 
quality as the means to develop new water supplies. These include watershed protection 
activities, groundwater desalination, use of highly treated recycled water, reduction 
of sewage spills and storm water runoff through water conservation, and surface and 
groundwater storage projects that implement blending and treatment strategies to reduce 
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contaminants in treated drinking water supplies. Ground and surface water treatment and 
reuse are the future of water management in the South Coast. 

Climate Change
Climate change is expected to impact the South Coast region through changes in 
statewide precipitation and surface runoff volumes, and therefore availability of local 
surface and imported water supplies. Additionally, sea level rise is expected to degrade 
Delta water quality and impact coastal water and wastewater infrastructure, requiring 
substantial capital investments by local agencies. All of these uncertainties related to 
climate change could potentially reduce the ability of local agencies to meet South Coast 
water demand.

Model simulations using the Intergovernmental Panel on Climate Change’s 21st 
century climate scenarios suggest increasing temperatures in California, with greater 
increases in the summer (Cayan 2008). Changes in annual precipitation across 
California may result in changes to surface runoff timing, volume, and form. By the 
end of the century, the Sierra Nevada snowpack is expected to decline as warmer 
temperatures raise the elevation of snow levels, reduce spring snowmelt, and increase 
winter runoff. Locally, climate change is expected to result in hotter summer months 

degrading aquatic and riparian habitats already impacted by shifts in climate. Further, 

region. Additionally, changes in climate and runoff patterns may create competition 
between sectors. The agricultural industry’s demand could increase due to higher 
evapotranspiration rates caused by increased temperatures. Environmental water 

necessary to maintain habitat for aquatic species throughout the dry season. For the 
South Coast, this would likely result in reduced supplies available for import through 
the SWP during the non-winter months (California Climate Change Portal 2008; 
Cayan 2008; Hayhoe 2004).

LADWP has initiated a climate change study to evaluate the effects of climate change 
on the LAA watershed. This study will identify possible adaptation measures that can 
be implemented to mitigate the potential negative effects of climate change on the 
hydrology of the region as well as the potential negative impact to water quality.

Impacts resulting from extreme sea levels associated with tides, winter storms, and other 
episodic events would be superimposed on the higher sea level. This rise could heavily 
impact the South Coast through inundation of low lying areas, causing severe coastal 

and damage to coastal marshes and wildlife reserves (Cayan 2008; California Climate 
Change Portal 2008). Additionally, higher sea levels would exacerbate current seawater 
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intrusion issues in South Coast groundwater aquifers. A USGS study on the vulnerability 
of the West Coast to sea level rise shows the South Coast area as being in the moderate 
to very high vulnerability range (Thieler 2001). 

Future Scenarios
For Update 2009, we evaluated different ways of managing water in California 
depending on alternative future conditions and different regions of the state. The 
ultimate goal is to evaluate how different regional response packages, or combinations 
of resource management strategies from Volume 2, perform under alternative possible 
future conditions. The alternative future conditions are described as future scenarios. 
Together the response packages and future scenarios show what management options 
could provide for sustainability of resources and ways to manage uncertainty and risk at 
a regional level. See Box SC-4 scenario descriptions.

Total Demand 
Change in total water demand in the South Coast Hydrologic Region for the three 
scenarios, Current Trends, Slow & Strategic Growth and Expansive Growth is shown 
in Figure SC-9. The change in water demand is based on the difference between the 
historical average (1998-2005) and future average (2043-2050) water demands. Future 
demand is shown with and without climate change. The change in water demand 















Scenario 1 – Current Trends. 




















Scenario 2 – Slow & Strategic Growth. 




 











Scenario 3 – Expansive Growth. 




















Box SC-4  Scenario Descriptions

                                  

0044733



    

  

without climate change is shown with solid bars and those with climate change is 

magnitude in demand increases across the three scenarios. Equally noticeable, Slow & 
Strategic Growth shows a dramatic reduction in demand when compared with Current 
Trends; from 1,325 thousand acre-feet down to a reduction of 140 thousand acre-feet. 
Considering 12 climate change alternatives (hatched bar), pronounced range of water 
demand change are observed under all three scenarios. 


 

* = no change

L E G E N D


The graph under each scenario represents future 
 (the difference between the 
average demands for 2043-2050 and 1998-2005.) 
This change could be either an increase (above 
baseline) or a decrease (below baseline) in water use.

Climate change adds another dimension of variability 
to demand changes. In figure at right, historical period 
shows actual demand (blue line). Each colored line 
represents 1 of 12 climate scenarios. This variability 
is represented on the water demand change graph by 
the hatched area.

range with 
climate change

without
climate change

 baseline = Average historical demand
(1998-2005)

Average projected
future demand
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Figure SC-9 Water demand changes by scenario, South Coast Hydrologic Region
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Urban Demand Change
Figure SC-9 shows urban water demand change in the South Coast region with and 
without climate under the Current Trends, Slow & Strategic Growth, and Expansive 
Growth scenarios. Without climate change, all three scenarios show an increase in urban 
water demand. Expansive Growth, however, shows marked increase in water demand 
when compared with Current Trends; an increase from 1,645 thousand acre-feet with 
Current Trends to 3,240 thousand acre-feet with Expansive Growth scenario. This shows 
urban growth and expansion in the South Coast area dramatically increases demand 
for water. The Slow & Strategic Growth scenario, however, shows a smaller relative 
increase in water demand (145 thousand acre-feet). When climate change is considered, 
all three scenarios showed an increase in urban water demand across most future 
climate sequences.

Agricultural Demand Change
Change in agricultural water demand in the South Coast region is shown in Figure SC-9.
Future agricultural water demand is generally reduced due to reduction in irrigated 
acreage from urbanization and increased background water conservation. Without 
climate change (solid bar), Expansive Growth shows a slightly larger reduction 
(360 thousand acre-feet), followed by Current Trends scenario (320 thousand acre-feet). 
Under the Slow & Strategic Growth scenario, however, agricultural demand shows 
a slightly lower reduction of about 285 thousand acre-feet. When climate change is 
considered (hatched bar), water demand reductions are the same or less than demand 
reductions without climate change. 

Environmental Demand Change 
Figure SC-9 shows a base environmental water demand of about 130 thousand acre-feet 
in South Coast region. No additional environmental water demands are assumed for the 
South Coast beyond current commitments. 
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Historic Floods

Flood Parameters

records. The stations were selected from all USGS gaging stations in the hydrologic 
region, according to the criteria in Box SCA-1. (The table is supplemented with four 
additional sites. See Table note 6.)

Flood Descriptions
Early Floods. 

washed away adobes.

20 days. 

In 1884 the region experienced an unusually long wet season, receiving rains well 

occurred inundated the towns of Santa Ana and Orange, and caused the Santa Ana River 
to cut a new channel to the sea. 

damage to the Los Angeles area when inadequately sized bridges acted as debris plugs. 

Santa Ana and Los Angeles rivers.

In 1928, the St. Francis Dam, located 40 miles northwest of Los Angeles, 

of the St. Francis Dam remains the second-greatest loss of life in California's history, 

Angeles Aqueduct system. 













































Box SCA-1 Selection 
Criteria
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Table SCA-1

Stream Location
Mean annual 
runoff (taf)

Peak stage 
of record (ft)

Peak
discharge of 
record (cfs)
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Los Angeles, and Ventura Counties caused an estimated $78.5 million in damages and 
killed 87 people. 

1969. Flooding in 1969 took the lives of 103 people and caused more than 
$160.1 million in damages to the South Coast Hydrologic Region. Due to increased 

Orange, San Bernardino, and Riverside.

1978. In 1978 intense storms combined with inadequate drainage systems caused 

in lower elevations in Ventura, Los Angeles, Orange, San Bernardino, and Riverside 
counties. Damages caused by this event were estimated to be $86 million.

1980. In 1980 a powerful series of storms left the region with destroyed homes, washed 
out bridges and roads, and disrupted utilities. Thousands of people were evacuated from 
the area, and 29 people lost their lives. Los Angeles, Orange, Riverside, San Bernardino, 
San Diego, and Ventura counties were declared disaster areas by President Carter.

1992. A heavy downpour led to spill at the Las Llajas Dam near Simi Valley, resulting in 
considerable erosion on Las Llajas Creek and bridge damage in Moorpark.

Flood Governance
Many federal, State, and local agencies have responsibilities in the overall effort to 

their activities are listed in Table SCA-2, Flood management participants. Most listed 
activities are self-explanatory. Descriptions of some are:

Flood project development. Performing feasibility studies, planning, and design of 
constructed facilities.
Encroachment control.
permitting and enforcing permits to encroach on constructed facilities.
Floodplain conservation or restoration. Any overt activity causing part of a 

Flood insurance administration or participation. Contribution to the 
management of or acting as a sponsor and cooperator in the National Flood 
Insurance Program including the Community Rating System.
Hydrologic analysis. Hydrologic or statistical analysis of collected 
hydrometeorological data.
Flood education.
management; publishing or broadcasting collected hydrometeorological data or 

Recovery operations. Financing or performing any activity intended to return 
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Event management system administration. Oversight of the National Incident 
Management System/Standardized Emergency Management System (NIMS/SEMS) 
as applied to California. 

management to 1,670 square miles. The agency divides the county into four zones; each 
zone is managed separately to protect aquatic ecosystems, human life and health, and 
other natural resources. 

In the Metropolitan Los Angeles Planning Area, the Los Angeles County Flood Control 
District (LACFCD) was created in 1915 to provide for the control and conservation of 

conservation, and enhancement of habitat, open space, and recreational opportunities.

In the Santa Ana Planning Area, the Orange County Flood Control District manages 

drain construction. The district is divided into six planning zones that cover an area of 
21,105 square miles; each zone functions independently. The Riverside County Flood 

miles in the western region of the county. The district divides its jurisdiction into seven 
management zones; each zone is managed separately.

In the San Diego Planning Area, the San Diego County Flood Control District is 

responsibilities include water supply, watershed-based recreation, water quality 
enforcement, and watershed rehabilitation.

Flood Risk Management

Structural Approaches

been the responsibility of US Army Corps of Engineers with the Natural Resources 
Conservation Service and other public agencies participating on a much smaller scale. 

exception of a few structures under the purview of the USACE.

region. These are:
The Los Angeles County Drainage Area Project, principally in the watersheds of 
Los Angeles and San Gabriel Rivers and the Rio Hondo. The local sponsor is the 
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Table SCA-2 Flood management participants, South Coast Hydrologic Region

Structural
approaches

Land use 
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and recovery
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Figure SCA-1 Los Angeles County Drainage Area Project
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Los Angeles County Flood Control District (LACFCD). The project, depicted in 
Figure SCA-1, Los Angeles County Drainage Area Project, includes 20 dams, 
90 debris basins, and 458 miles of improved channels.
The Santa Ana River Project and Santa Ana Main Stem Project, implemented 
successively on the Santa Ana River, also include multiple dams and many miles 
of new or improved channels. Figure SCA-2, Santa Ana River Basin and Orange 
County projects, illustrates these facilities.

in Table SCA-3, Flood control facilities.

Disaster Preparedness, Response, and Recovery

individuals. Response is required by law to conform to the Standardized Emergency 
Management System, under which action is taken by levels of organization. It is begun 
by the person or organization on the site. That entity resists personal injury and property 
damage to the best of its ability, only calling on the next level when its resources become 

emergency responders indicates the responsible entities at successive levels of response.

Table SCA-5, Advanced Hydrologic Prediction Service stream forecast points, is a list of 
forecast points that can be used in the Advanced Hydrologic Prediction Service of NWS.

Integrated Regional Water Management
The South Coast Region has a high density of integrated regional water management 

projects. The Central Orange County IRWMP discusses the Orange County Flood 

The Watersheds Coalition of Ventura County IRWMP is coordinated with the Integrated 

measures over a 20 year horizon. For example, in the Calleguas Creek basin, which is 
a 341 square mile watershed, one of the ongoing projects is the Calleguas Creek IWPP 
Phase II Management Strategy Study. This project will provide multi-purpose outcomes 

land use management, groundwater recharge, ecosystem mitigation and restoration, and 
recreational opportunities. When and where opportunities become available, projects 
of this type will be proposed, planned, and implemented on a collaborative basis in all 
four zones within Ventura County. The San Jacinto River Watershed Management Plan 

and the important role it plays in protecting public and private property.
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Table SCA-3 Flood control facilities, South Coast Hydrologic Region

Facility Stream Owner (Sponsor)  Description Protects
RESERVOIRS AND LAKES
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Table SCA-3 Flood control facilities, South Coast Hydrologic Region (continued)

Facility Stream Owner (Sponsor)  Description Protects
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Table SCA-3 Flood control facilities, South Coast Hydrologic Region (continued)

Facility Stream Owner (Sponsor)  Description Protects
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Table SCA-4 Flood emergency responders

Responder Level Comment
  





 





 



 





 





 







 



 

 



 



Table SCA-5 Advanced Hydrologic Prediction Service stream forecast points

River Basin Stream Location
  

  

  

  

  

  

  

  

  

  

  

                                  

0044747



    

         



Water Supplies

State Water Project
Legal decisions regarding environmental concerns in the Delta, however, have recently 
limited the volume of water that can be delivered south of the Sacramento-San Joaquin 
Bay Delta through the State Water Project (SWP). The potential impact of further 
declines in ecological indicators in the Delta system on SWP water deliveries is unclear. 
Additionally, the SWP is subject to extreme variability in hydrology due to a lack of 
storage, with full deliveries in only the wettest years. Other obstacles that must be 
overcome in importing water through the SWP include limitations on the movement of 
water across the Delta system, constraints related to water quality, and the cost of the 
water. The Governor’s Delta Vision Strategic Plan (2008) recently recommended two 
co-equal goals and associated actions: (1) restore the Delta ecosystem and (2) create 
a reliable water supply for California. The plan recommends improving the existing 
channel through the Delta, developing a second conveyance channel, increasing storage 
capacity, and expanding local supplies to reduce dependence on imports. The Bay-Delta 
Conservation Plan, under development by a collaboration of State, federal, and local 

the Delta. 

Colorado River System

The Metropolitan Water District of Southern California (Metropolitan) diverts Colorado 
River supplies based on the agreements in the 1931 California Seven-Party Agreement 

document.  Metropolitan’s diversions, although within its legal entitlements, are less 
now than they were in the early 2000s.  Surplus supplies which existed then have 
been reduced as other states increased their diversions in accord with their authorized 
entitlements. Since 2003, Metropolitan’s annual deliveries have varied from a low of 

measures to conserve and transfer water through the lining of existing earthen canals. 
The San Diego County Water Authority has further developed conservation and transfer 
agreements with Imperial Irrigation District to augment its Colorado River Aqueduct 

plans to divert 852,000 acre-feet per year of Colorado River water annually plus any 
unused agricultural water that may be available. Additional conjunctive use agreements 
that Metropolitan have in operation to manage its Colorado River Aqueduct supply 

programs.
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Local Surface Water
Surface water in the Santa Clara Planning Area is obtained from Lake Casitas 
(254,000 acre-feet), Lake Piru (100,000 acre-feet), and from diversion projects along 
the Santa Clara River, Ventura River, Santa Paula Creek, Piru Creek, Sespe Creek, 

spreading basins to replenish local aquifers. Local surface water provides approximately 
8.5 percent of the total water utilized in Ventura County. The most southern reservoir on 
the West Branch of the SWP California Aqueduct is Castaic Lake (320,000 acre-feet). 
Metropolitan and CLWA both receive water from Castaic Lake and distribute it to retail 
water purveyors following treatment. Bouquet Reservoir (33,000 acre-feet) is a part of 
the Los Angeles Aqueduct (LAA) system built by the City of Los Angeles in 1934. 

Originally, the Los Angeles River was the primary water source for the Metropolitan Los 

Engineers (USACE) lined most of the riverbed with concrete and constructed several 

Sepulveda Dams in the Los Angeles River watershed, as well as Santa Fe and Whittier 
Narrows Dams in the San Gabriel River watershed. LACDPW oversees several surface 
water storage facilities, including Big Tujunga and Pacoima dams, which further 

spreading basins. Eleven dams were constructed as part of the San Gabriel River and 
Montebello Forebay water conservation system to impound runoff for groundwater 
recharge. Three dams in San Gabriel Canyon (Cogswell, San Gabriel, and Morris dams) 
capture runoff for diversion to the Santa Fe, Rio Hondo, or San Gabriel Coastal Basin 
spreading grounds. Las Virgenes MWD uses Las Virgenes Reservoir (9,800 acre-feet) 
to store treated water it has purchased from Metropolitan. The Los Angeles Reservoir 
(10,000 acre-feet), operated by the LADWP, is a primary water source of the San 
Fernando Valley area. 

The Santa Ana Planning Area has water storage reservoirs, including Lake Perris 
(124,000 acre-feet), which stores State Water Project water Lake Mathews 
(182,000 acre-feet) which stores Colorado River water, and Big Bear Lake (74,000 acre-

feet) and Seven Oaks Dam (145,600 acre-feet) have been created to retain surface water 
during storm season. Although not a drinking water supply, Lake Elsinore is the only 

in the Santa Ana watershed. 

In the San Diego Planning Area, a total of 25 reservoirs with a combined capacity 
of 594,000 acre-feet are located within the SDCWA’s service territory. Major supply 
reservoirs include San Vicente (90,200 acre-feet), El Capitan (112,800 acre-feet), Lake 
Henshaw (50,000 acre-feet), and Lake Morena (50,200 acre-feet). Seventeen (17) of 
these reservoirs are connected to the SDCWA’s aqueduct system. SDCWA plans to 
raise the existing dam at San Vicente Reservoir from 220 feet to 337 feet to provide 
an additional 100,000 acre-feet capacity for carryover storage (63 feet per Carryover 
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Storage Project) and 52,000 acre-feet capacity for emergency storage (54 feet per 
Emergency Storage Project). The increased reservoir capacity will also require 
construction of two auxiliary saddle dams and a three-year reservoir draw down. 
RCWD’s surface storage system is comprised of Vail Lake (51,000 acre-feet). RCWD 

Cooperative Water Resource Management Agreement between Camp Pendleton and 
RCWD, by discharging untreated imported water into Murrieta Creek, a tributary of 
the Santa Margarita River. Metropolitan owns and operates Diamond Valley Lake 
(800,000 acre-feet) and Lake Skinner (44,000 acre-feet) within the planning area.

Groundwater

groundwater basin water levels and current pumping levels due to the extent of 
impervious surfaces and the presence of clay soils. In some groundwater basins, as the 
demand for groundwater exceeded supply, landowners and other parties have turned 
to the courts to determine how much groundwater can rightfully be extracted. Most 
basin adjudications have resulted in either a reduction or no increase in the amount 
of groundwater extracted. Watermasters are further recognizing that they must also 
manage groundwater extraction to protect water quality and/or to prevent the spread 
of contaminants in groundwater. Adjudicated groundwater basins include: Central, 
Chino, Cucamonga, Main San Gabriel, Puente, Raymond, San Bernardino, Santa 
Margarita River, Santa Paula, Six Basins, Upper Los Angeles River, and the West Coast. 
Additional management of groundwater has been afforded through legislation to: Fox 
Canyon Groundwater Management Agency (GMA), Ojai GMA, Water Replenishment 
District of Southern California (WRD), and OCWD. 

Groundwater production within the greater Metropolitan service area is estimated at 
1.6 million acre-feet annually, employing nearly 5,000 acres of spreading basins and 
36 injection wells (Metropolitan 2007). The discussion below provides examples of the 
larger basins, as there are too many small groundwater basins to name.

Groundwater is the largest single source of water in the Santa Clara Planning Area. 
The 66,200-acre Upper Santa Clara River Valley basin is comprised of two aquifers 
(an alluvial aquifer and a Saugus Formation aquifer) totaling approximately 1.9 million
acre-feet of storage capacity. Due to extensive pumping by private well owners and 
by a majority of the 166 public water purveyors within Ventura County, overdraft and 
seawater intrusion problems were occurring to local groundwater basins. Established in 
1982 by State legislation, the Fox Canyon GMA now manages some of the basins and 
is implementing actions to mitigate these issues. The 125,300-acre Lower Santa Clara 

Fillmore, and Piru. The largest of the sub-basins is the 58,000-acre Oxnard basin, which 
contains approximately 7.1 million acre-feet of storage capacity and is managed by 
the Fox Canyon GMA. Conjunctive use projects underway in Ventura County include 
Calleguas Conjunctive Use Program (North Las Posas Basin).
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optimal, to spreading grounds (or basins) which typically contain sandy soils that 

District, is moving forward with several storm water capture projects with the goal of 
increasing long-term groundwater recharge by a minimum 20,000 acre-feet per year. 

imported water) along the coast to form barriers to seawater intrusion at three locations 
(the Alamitos, Dominguez Gap, and West Coast barriers). The 310,900-acre Coastal 
Plain of Los Angeles County basin is subdivided into 4 sub-basins: Santa Monica, 
Hollywood, Central, and West Coast. The Central and West Coast sub-basins represent 
almost 90 percent of the storage of the Coastal Plain basin and are both adjudicated for 
allowed pumping of up to 281,000 acre-feet per year. These sub-basins have a combined 
total storage capacity estimated at 20.3 million acre-feet and up to 450,000 acre-feet set 
aside for the development of future conjunctive use projects. Conjunctive use projects 
underway in Los Angeles County include Long Beach Conjunctive Use Storage Project 
(Central Basin).

Groundwater continues to be the primary water supply source in the Santa Ana Planning 

of recycled water, imported water, and storm water supplies. On average, about 
80,000 acre-feet per year of imported supplies from Metropolitan are recharged each 
year to support groundwater production. The 466,900-acre Upper Santa Ana Valley 
basin has nine sub-basins: Chino, Cucamonga, Rialto-Colton, Riverside-Arlington, 
Cajon, Bunker Hill, Yucaipa, San Timoteo, and Temescal. Total combined storage of 
the sub-basins is estimated at 21 million acre-feet. Groundwater pumping operations in 
the Chino, Bunker Hill, and Rialto-Colton sub-basins are managed under adjudication 
judgments. The 224,000-acre Coastal Plain of Orange County basin has a storage 
capacity of 37.7 million acre-feet. The Orange County groundwater basin, managed 
by OCWD, provides a majority of the water used by north and central Orange County 
cities. Conjunctive use of surface water and groundwater is a long-standing practice 
in the region, with numerous spreading grounds developed to recharge the basins. 
Phase I construction has been completed for OCWD and Orange County Sanitation 

of wastewater for groundwater storage either by injection along the seawater barrier or 
by percolation near the Santa Ana River. Conjunctive use programs underway in San 
Bernardino County include IEUA Cyclic Storage Agreement (Chino Basin) and Three 
Valley Municipal Water District Cyclic Storage Agreement (Main San Gabriel Basin). 

Groundwater production in the San Diego Planning Area is limited by lack of storage 
capacity in local aquifers, availability of groundwater recharge, and degraded water 
quality. RCWD stores local runoff in Vail Lake via a surface water storage permit (up 
to 40,000 acre-feet from November 1 to April 30) and then releases available water 
to spreading basins for groundwater recharge. SDCWA does not utilize groundwater 
extraction to meet member agency needs. The proposed El Monte Valley Groundwater 
Recharge project, a joint effort between Padre Dam MWD and Helix WD in San Diego 
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County, would recharge the El Monte Valley Basin using highly treated recycled water. 
The Santa Margarita Conjunctive Use Project, by the Fallbrook PUD, provides for 
recharge of the groundwater basin underlying Camp Pendleton through diversions from 
the Santa Margarita River.

Recycled Water
Within Metropolitan’s service area, there are approximately 355,000 acre-feet of planned 
and permitted uses of recycled water supplies. Actual use is approximately 209,000 acre-
feet, which includes golf course, landscape, and cropland irrigation; industrial uses; 
construction applications; and groundwater recharge, including maintenance of seawater 
barriers in coastal aquifers. Metropolitan projects the development of 500,000 acre-feet 
of recycled water supplies (including groundwater recovery) by 2025 (Metropolitan 
2004). A necessary component of water recycling is providing a means of disposal 
or storage for excess recycled water supplies during wet weather periods (other than 

streams and rivers can help satisfy environmental water demands and provide for 
incidental groundwater recharge. IPR through release of recycled water to groundwater 
spreading basins or surface storage reservoirs can further augment local drinking water 

potable water and increase the reliability of water supplies in the region.

Recycled water in the Santa Clara Planning Area holds great potential as an alternative 
water source and a means to improve water supply reliability, particularly for 
agricultural irrigation. Four WWTPs in Ventura County currently reclaim a portion 

the City of Thousand Oaks’ Hill Canyon WWTP, and Camarillo Sanitary District for 
agricultural and landscape irrigation demands. In the upper watershed, Santa Clarita 
Valley Sanitation District owns and operates two water reclamation plants (Saugus and 
Valencia) within the CLWA service area. A third reclamation plant is proposed as part 
of the Newhall Ranch project. Accordingly, CLWA has constructed an initial phase 
(Phase 1A) of the recycled water system and proposes to construct an additional phase 
in the near future.

Current average annual recycled water production in the Metropolitan Los Angeles 
Planning Area is approximately 225 million gallons per day (MGD), which represents 

permitted to recharge up to 50,000 acre-feet per year (45 MGD) of Title 22 recycled 
water from CSDLAC for replenishment of the Central sub-basin through use of the 
Montebello Forebay spreading grounds. West Basin MWD’s Edward Little Water 
Recycling Facility in El Segundo, which produced approximately 24,500 acre-feet 
in 2004-2005, recently completed its Phase IV Expansion Project. Approximately 
12,500 acre-feet per year of the water produced at this facility is purchased by WRD 
and injected into the West Coast Barrier by LACDPW. The use of recycled water by 
LADWP is projected to be approximately 50,000 acre-feet per year by 2019.
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Recycled water currently represents approximately 4 percent of the total water demands 

EMWD is reusing the majority of the treated wastewater. EMWD is also investigating 
the feasibility of indirect potable reuse through groundwater recharge, The Irvine 
Ranch Water District (IRWD) has developed an extensive recycled water treatment 
and delivery system and will expand capacity through 2013 to meet expected recycled 
water demand at buildout. Inland Empire Utilities Agency (IEUA) is expanding its water 
recycling with a goal of meeting 20 percent of their demand or 50,000 acre-feet with 
recycled water. The Western Water Recycling Facility, owned and operated by Western 
Municipal Water District, is currently being upgraded and expanded. Eastern Municipal 
Water District has Perris Valley and Moreno Valley Water Reclamation Facilities and 
recycled water is available through the OCWD’s Green Acres Project and the El Toro 
Water District. As infrastructure is further developed, recycled water is projected to 
surpass surface water as a water supply source for the planning area. OCWD and Orange 
County Sanitation District’s Groundwater Replenishment System provides 72,000 acre-
feet per year of recycled water for groundwater recharge and injection along the 
seawater barrier.

The San Diego Planning Area contains a number of recycled water facilities. In 
Riverside County, water reclamation facilities include Santa Rosa and Temecula Valley 
which provide non-potable supplies for local use. Seventeen recycled water tertiary 
treatment facilities are located within San Diego County. The use of tertiary treated 
recycled water within the San Diego area is projected to increase from 11,500 acre-
feet per year in 2005 to 47,600 acre-feet per year in 2030 (SDCWA 2007). In 
September 2008, the City of San Diego approved funding for an IPR demonstration 
project that releases advanced treated wastewater to San Vicente Reservoir for blending 
and subsequent additional treatment prior to redistribution. 

Desalination
In the Metropolitan Los Angeles Planning Area, the 3 MGD Goldsworthy Desalter, 
owned and operated by WRD, provides brackish groundwater desalination for the dual 
purposes of remediation of a saline plume located within the West Coast sub-basin and 
provision of a reliable local water source to Torrance.

The potential for groundwater banking in the Santa Ana Planning Area is substantial, but 
the volume of clean water that can be stored may be hindered by high salt concentrations 
in the existing groundwater. In the Santa Ana watershed, three groundwater desalination 
plants have been constructed by SAWPA (in the Arlington and Chino areas) and are 
producing a total of 24 MGD. The Arlington Desalter is now owned and operated by 
Western Municipal Water District. The Temescal plant, constructed and operated by the 
City of Corona, has a capacity of 15 MGD. The Menifee and Perris Desalters, owned 
and operated by Eastern MWD, are producing 7 MGD. A third desalter (Perris II with 
a 5 MGD capacity is in design. The Chino Basin Desalter Authority operates Chino 1
and Chino II Desalters, which are producing 24 MGD (26,000 acre-feet per year). 
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The Irvine Desalter Project, a joint groundwater quality restoration project by IRWD 
and OCWD, yields 7,700 acre-feet per year of potable drinking water and 3,900 acre-
feet per year of non-potable water. The Tustin Seventeenth Street Desalter, owned 
and operated by the City of Tustin yields approximately 2,100 acre-feet per year. The 
Arlington Desalter, managed by Western MWD, delivers approximately 6,400 acre-
feet of treated groundwater annually to the City of Norco. Brine from local desalters is 
effectively transported from the watershed by SAWPA’s 30 MGD capacity Santa Ana 
Regional Interceptor (SARI) brine pipeline to OCSD for treatment and then discharge 
to the ocean. As described above, groundwater extraction is limited in the San Diego 
Planning Area. Brackish groundwater desalination facilities in the planning area include 
the City of Oceanside’s Mission Basin Desalter (6.37 MGD) and Sweetwater Authority’s 
Reynolds Groundwater Desalination Facility (4 MGD). 

Urban Water Conservation

Water conservation programs are coordinated in the Santa Clara Planning Area by a 
variety of agencies. Calleguas MWD, the local wholesaler of SWP supplies, administers 
programs with its member agencies in the southeastern portion of Ventura County. 
A regional agricultural interest group, the Ventura County Farm Water Coalition, 

management practices. CLWA acts as the information clearinghouse for water 
conservation efforts in the upper watershed by purchasing advertising time in all media 
types and funding conservation programs by its member water retailers. 

In the Metropolitan Los Angeles Planning Area, Metropolitan assists member agencies 
with implementation of water conservation programs. Additionally, LADWP implements 
public outreach and school education programs to encourage conservation ethics; 
seasonal water rates that are approximately 20 percent greater during the summer high 
use period; and free water conservation kits. As a result of these conservation efforts 
by LADWP, the water demand for Los Angeles is about the same as it was 25 years 
ago, despite a population increase of more than 1 million people. LADWP projects an 
additional savings of at least 50,000 acre-feet per year by 2030 through additional water 
conservation programs. The Central and West Basin MWDs recently completed water 
conservation master plans to coordinate and prioritize conservation efforts and identify 
enforcement protocols.

Area, including a hotel/motel water conservation program, an annual Children’s Water 
Festival and a Water Heroes program and water saving tips and tools. Eastern Municipal 
Water District has a strategic goal to reduce per capita water use and has several 

in new development. IEUA provides multiple rebate programs, including turf removal 

Municipal Water District operates the preeminent water conservation demonstration 
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center in the southland, Landscapes Southern California Style, which has been educating 

been directed toward implementing water conservation programs. Major programs 

during 2005; water savings are projected to annually exceed 100,000 acre-feet by 
year 2025. Numerous partnerships have also been developed to implement retail agency 
projects supported by external funding. For example, the 2007 Blueprint for Water 
Conservation is a partnership of SDCWA, member agencies, Cuyamaca College’s Water 
Conservation Garden, and private stakeholders dedicated to increasing regional water 
conservation to 80,000 acre-feet per year by 2010 and further to 108,000 acre-feet per 
year by 2030.

                                  

0044755
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Metropolitan Water District of Southern California (MWDSC) SWP

Calleguas Municipal Water District (MWD) MWDSC

Academy MWC, Arroyo Las Posas MWC, Balcolm Bixby MWA, Berylwood Heights MWC, 
Brandeis-Bardin MWC, Butler Ranch MWC, California Water Service Company, California-
American Water Company, City of Camarillo, Camrosa Water District, Crestview MWC, 
Golden State Water Company, Del Norte MWC, Epworth MWC, Fuller Falls MWC, La 
Loma Ranch MWC, Lake Sherwood CSD, Las Lomas Water System, Mesa Water Co., 
Oak Park Water Service, City of Oxnard, Pleasant Valley MWC, Rancho Canada Water 
Company, Thermic MWC, City of Simi Valley, Solano Verde MWC, City of Thousand Oaks, 
Ventura County Waterworks District No. 1, Ventura County Waterworks District No. 8, 
Ventura County Waterworks District No. 17, Ventura County Waterworks District No. 19, 
Zone MWC

Calleguas MWD, 
United Water 
Conservation District

Central Basin MWD MWDSC

City of Bell Gardens, City of Downey, City of Montebello, City of Norwalk, City of Vernon, 
City of La Habra Heights, City of La Mirada, City of Pico Rivera, City of Santa Fe Springs, 
City of Whittier, City of Bell, City of Commerce, City of Huntington Park, City of Maywood, 
City of Walnut Park, City of Lynwood, City of South Gate, City of Florence-Graham, City of 

City of Lakewood, City of Paramount, City of Signal Hill, Water Replenishment District of 
Southern California (WRD)

Central Basin MWD

Eastern MWD MWDSC

City of Hemet, City of Perris, City of San Jacinto, City of Menifee, Nuevo MWC, Moreno 
Valley MWC, Lake Hemet MWD, Rancho California Water District

Eastern MWD, 
Western MWD

Foothill MWD MWDSC

Crescenta Valley Water District, La Canada Irrigation District, Mesa Crest Water Company, 
Valley Water Company, Las Flores Water Company, Lincoln Avenue Water Company, 
Rubio Canon Land and Water Association, Kinneloa Irrigation District

Foothill MWD

Inland Empire Utilities Agency (IEUA) MWDSC

City of Chino, City of Chino Hills, City of Upland, Cucamonga Valley Water District, City 
of Fontana, City of Montclair, City of Ontario, City of Upland, Monte Vista Water District, 
Fontana Water Co., San Antonio Water Co.,

IEUA

Las Virgenes MWD MWDSC

Municipal Water District of Orange County (MWDOC) MWDSC

City of Brea, City Buena Park, East Orange County Water District (EOCWD), City of 
Fountain Valley, City Garden Grove, Golden State Water Co-Orange County District, City of 
Huntington Beach, City of La Habra, City of La Palma, Mesa Consolidated Water District, 
City of Orange, Orange County Water District (OCWD), City of Newport Beach, Santa 
Margarita Water District, City of Seal Beach, Serrano Water District, City of Tustin, City 
of Westminster, Yorba Linda Water District, El Toro Water District, Emerald Bay Service 
District, Irvine Ranch Water District (IRWD), Laguna Beach County Water District, Moulton 
Niguel Water District, City of San Clemente, South Coast Water District, City of San Juan 
Capistrano, Trabuco Canyon Water District, City of Laguna Beach

MWDOC, OCWA, 
EOCWD, IRWD, Cal 
Domestic

San Diego County Water Authority (SDCWA) MWDSC, IID Transfer, 
Canal Lining

Carlsbad MWD, City of Del Mar, City of Escondido, Fallbrook PUD, Helix Water District, 
Lakeside Water District, City of Oceanside, Olivenhain MWD, Otay Water District, Padre 
Dam MWD, Camp Pendleton, City of Poway, Rainbow MWD, Ramona MWD, Rincon Del 
Diablo MWD, City of San Diego, San Dieguito Water District, Santa Fe Irrigation District, 
Sweetwater Authority (incl City of National City, South Bay Irrigation District), Vallecitos 
Water District, Valley Center MWD, Vista Irrigation District, Yuima MWD

SDCWA

                                  

0044756



  

     

Entity

Local Supply

Im
po

rt
ed

Imported SupplierSu
rf

ac
e

G
ro

un
dw

at
er

D
es

al
in

at
io

n

R
ec

yc
le

Three Valleys MWD MWDSC

City of La Verne, City of Covina, City of Glendora, City of Pamona, Southern California 
Water Co, Rowland Water District, Walnut Valley Water District, California State 
Polytechnic University-Pamona, Mount San Antonio College, Boy Scouts of America-
Firestone Reservation

Three Valleys MWD, 
Covina Irrigating Co

Upper San Gabriel Valley MWD MWDSC

Golden State Water Company, City of South Pasadena, Main San Gabriel Basin 
Watermaster, Suburban Water Systems, City of Alhambra, City of Arcadia, City of 
Monrovia, City of Azusa, Valley County Water District

Upper San Gabriel 
Valley MWD, Covina 
Irrigating Co, 
Cal Domestic

West Basin MWD MWDSC

City of El Segundo, City of Inglewood, City of Lomita, City of Los Angeles, City of 
Manhattan Beach, City of Torrance, Water Replenishment District of Southern California, 
Los Angeles County Waterworks District #29, California American Water Company, 
California Water Service Company, Golden State Water Company

MET, West Basin 
MWD, LADWP

Western MWD MWDSC

Box Springs MWC, City of Corona, City of Norco, City of Riverside, City of Wildomar, Eagle 
Valley MWC, Elsinore Valley MWD, Lee Lake Water District, Rancho California Water 
District

Eastern MWD, 
Western MWD

City of Anaheim MWDSC

City of Beverly Hills MWDSC

City of Burbank MWDSC

City of Compton MWDSC

City of Fullerton MWDSC

City of Glendale MWDSC

City of Long Beach MWDSC

City of Pasadena MWDSC

City of San Fernando MWDSC

City of San Marino Cal-American, City of 
Pasadena

City of Santa Monica MWDSC

City of Torrance MWDSC, WBMWD

Castaic Lake Water Agency (CLWA) SWP, Buena Vista 
WSD, Rosedale-Rio 
Bravo WSD

Los Angeles County Water District #36, Newhall County Water District, Santa Clarita Water 
Division, Valencia Water Company

CLWA

San Bernardino Valley MWD SWP

City of Redlands, City of Rialto, City of Colton, City of Loma Linda, City of San Bernardino, 
Terrace Water Co.,Western Heights Co, Marygold Mutual Water Co. Riverside Highland 
Water Co. Muscoy Mutual Water Co. East Valley Water District, Fontana Water Co., 
Yucaipa Valley Water District, West Valley Water District

San Gorgonio Pass Water Agency (SGPWA) SWP

City of Banning, Beaumont-Cherry Valley Water District, Yucaipa Valley Water District, 
South Mesa Water Company

SGPWA

Table SCB-1  Water Suppliers in the South Coast Hydrologic Region (continued)
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San Gabriel Valley MWD SWP

Casitas MWD SWP (Ventura County 
allocation)

Casitas MWC, City of Buenaventura, Dennison Park Water System, Gridley Road Water 
Group, Hermitage MWC, Meiners Oaks CWD, North Fork Springs MWC, Ojala, Old Creek 
Road MWC, Oviatt Water Association, Rancho del Cielo MWC, Rancho Matilija MWC, 
Rincon Water and Roadworks, Ojai Water Conservation District, Senior Canyon MWC, 
Siete Robles MWC, Sisar MWC, Golden State Water Company, Sulphur Mountain Road 
Water Association, Tico MWC, Tres Condados, Ventura River CWD, Villanova Road Water 
Well Association

Casitas MWD

City of Ventura SWP (Ventura County 
allocation)

United Water Conservation District SWP (Ventura County 
allocation)

Aliso MWC, Alta MWC, Beedy Street Well, Brownstone MWC, Camarillo Airport Utility, 
Channel Islands Beach CSD, City of Fillmore, City of Port Hueneme, Cloverdale MWC, 
Community MWC, Cypress MWC, Dempsey Road MWC, Seacoast Cooling, Elkins Ranch 
Co., Farmer’s Irrigation Co., Fillmore Irrigation Co., Goodenough MWC, Hailwood Inc., 
CB South, Poinsettia Stock Farm, Lake Piru Recreation Area, Limoneira Assoc., Middle 
Road MWC, Montalvo MWC, Nyeland Acres NWC, Oxnard Lemon MWC, Pleasant Valley 
CWD, Rio Manor MWC, Rio Plaza Water Company, San Cayetand MWC, City of Santa 
Paula, Saviers Road MWC, South Mountain MWC, Storkel MWC, Strickland MWC, 
Thermal Belt MWC, Timber Canyon MWC, Tobock Rock MWC, USNAS Point Mugu, 
USNCBC Port Hueneme, United MWC, Ventura County Waterworks District #16, Vineyard 
Avenue Acres MWC, Vineyard MWC, Warring Water Service, Piro MWC, Hardscrabble 
MWC, Sespe Agricultural Water, Guadalasca MWC, Citrus MWC, Lloyd-Butler MWC, 
Onard MWC, Toland Road Water System, Thornhill MWC

United Water 
Conservation District

Table SCB-1  Water Suppliers in the South Coast Hydrologic Region (continued)
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The California Water Plan provides a framework for resource managers, legislators, Tribes, other decision-

is that this document meet Water Code requirements, receive broad support among those participating in 

volumes and Highlights in December 2009. 

volumes of the update and related materials are also available online at www.waterplan.water.ca.gov.

For printed copies of the Highlights, Volume 1, 2, or 3, call 1-916-653-1097. 
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I. BACKGROUND 

A. History 

In 1972, the Federal Water Pollution Control Act (also referred to as the Clean Water Act [CWA]) was 
amended to provide that the discharge of pollutants to waters of the United States from any point source 
is unlawful unless the discharge is in compliance with a National Pollutant Discharge Elimination System 
(NPDES) permit.  The 1987 amendments to the CWA added Section 402(p), which establishes a 
framework for regulating municipal and industrial storm water discharges under the NPDES Program.  On 
November 16, 1990, the U.S. Environmental Protection Agency (USEPA) published final regulations that 
established storm water permit application requirements for specified categories of industries.  The 
regulations provide that discharges of storm water to waters of the United States from construction 
projects that encompass five or more acres of soil disturbance are effectively prohibited unless the 
discharge is in compliance with an NPDES Permit. Regulations (Phase II Rule) that became final on 
December 8, 1999 lowered the permitting threshold from five acres to one acre.  
 
While federal regulations allow two permitting options for storm water discharges (Individual Permits and 
General Permits), the State Water Board has elected to adopt only one statewide General Permit at this 
time that will apply to most storm water discharges associated with construction activity.   
 
On August 19, 1999, the State Water Board reissued the General Construction Storm Water Permit 
(Water Quality Order 99-08-DWQ).  On December 8, 1999 the State Water Board amended Order 99-08-
DWQ to apply to sites as small as one acre. 
 
The General Permit accompanying this fact sheet regulates storm water runoff from construction sites.  
Regulating many storm water discharges under one permit will greatly reduce the administrative burden 
associated with permitting individual storm water discharges.  To obtain coverage under this General 
Permit, dischargers shall electronically file the Permit Registration Documents (PRDs), which includes a 
Notice of Intent (NOI), Storm Water Pollution Prevention Plan (SWPPP), and other compliance related 
documents required by this General Permit and mail the appropriate permit fee to the State Water Board.  
It is expected that as the storm water program develops, the Regional Water Quality Control Boards 
(Regional Water Boards) may issue General Permits or Individual Permits containing more specific permit 
provisions.  When this occurs, this General Permit will no longer regulate those dischargers. 
 

B. Legal Challenges and Court Decisions 

1. Early Court Decisions 

Shortly after the passage of the CWA, the USEPA promulgated regulations exempting most storm water 
discharges from the NPDES permit requirements. (See 40 C.F.R. § 125.4 (1975); see also Natural 
Resources Defense Council v. Costle (D.C. Cir. 1977) 568 F.2d 1369, 1372 (Costle); Defenders of 
Wildlife v. Browner (9th Cir. 1999) 191 F.3d 1159, 1163 (Defenders of Wildlife).)  When environmental 
groups challenged this exemption in federal court, the District of Columbia Court of Appeals invalidated 
the regulation, holding that the USEPA “does not have authority to exempt categories of point sources 
from the permit requirements of [CWA] § 402.”  (Costle,  568 F.2d at 1377.)  The Costle court rejected the 
USEPA's argument that effluent-based storm sewer regulation was administratively infeasible because of 
the variable nature of storm water pollution and the number of affected storm sewers throughout the 
country. (Id. at 1377-82.)  Although the court acknowledged the practical problems relating to storm sewer 
regulation, the court found the USEPA had the flexibility under the CWA to design regulations that would 
overcome these problems. (Id. at 1379-83.)  In particular, the court pointed to general permits and permits 
based on requiring best management practices (BMPs). 
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During the next 15 years, the USEPA made numerous attempts to reconcile the statutory requirement of 
point source regulation with the practical problem of regulating possibly millions of diverse point source 
discharges of storm water. (See Defenders of Wildlife, 191 F.3d at 1163; see also Gallagher, Clean Water 
Act in Environmental Law Handbook (Sullivan, edit., 2003) 
p. 300 (Environmental Law Handbook); Eisen, Toward a Sustainable Urbanism:  Lessons from Federal 
Regulation of Urban Storm Water Runoff (1995) 48 Wash. U.J. Urb. & Contemp. L.1, 40-41 [Regulation of 
Urban Storm Water Runoff].) 
 
In 1987, Congress amended the CWA to require NPDES permits for storm water discharges. (See CWA 
§  402(p), 33 U.S.C. § 1342(p); Defenders of Wildlife,  191 F.3d at 1163;  Natural Resources Defense 
Council v. USEPA (9th Cir. 1992) 966 F.2d 1292, 1296.)  In these amendments, enacted as part of the 
Water Quality Act of 1987, Congress distinguished between industrial and municipal storm water 
discharges.  With respect to industrial storm water discharges, Congress provided that NPDES permits 
"shall meet all applicable provisions of this section and section 1311 [requiring the USEPA to establish 
effluent limitations under specific timetables]." (CWA § 402(p)(3)(A), 33 U.S.C. §  1342(p)(3)(A);  see also 
Defenders of Wildlife, 191 F.3d at 1163-64.)  
 
In 1990, USEPA adopted regulations specifying what activities were considered “industrial” and thus 
required discharges of storm water associated with those activities to obtain coverage under NPDES 
permits. (55 Fed. Reg. 47,990 (1990); 40 C.F.R. § 122.26(b)(14).)  Construction activities, deemed a 
subset of the industrial activities category, must also be regulated by an NPDES permit. (40 C.F.R. § 
122.26(b)(14)(x)).  In 1999, USEPA issued regulations for “Phase II” of storm water regulation, which 
required most small construction sites (1-5 acres) to be regulated under the NPDES program. (64 Fed. 
Reg. 68,722; 40 C.F.R. § 122.26(b)(15)(i).) 
 

2. Court Decisions on Public Participation 

Two recent federal court opinions have vacated USEPA rules that denied meaningful public review of 
NPDES permit conditions.  On January 14, 2003, the Ninth Circuit Court of Appeals held that certain 
aspects of USEPA’s Phase II regulations governing MS4s were invalid primarily because the general 
permit did not contain express requirements for public participation. (Environmental Defense Center v. 
USEPA (9th Cir. 2003) 344 F.3d 832.)  Specifically, the court determined that applications for general 
permit coverage (including the Notice of Intent (NOI) and Storm Water Management Program (SWMP)) 
must be made available to the public, the applications must be reviewed and determined to meet the 
applicable standard by the permitting authority before coverage commences, and there must be a 
process to accommodate public hearings.  (Id. at 852-54.)  Similarly, on February 28, 2005, the Second 
Circuit Court of Appeals held that the USEPA's confined animal feeding operation (CAFO) rule violated 
the CWA because it allowed dischargers to write their own nutrient management plans without public 
review. (Waterkeeper Alliance v. USEPA (2d Cir. 2005) 399 F.3d 486.)  Although neither decision 
involved the issuance of construction storm water permits, the State Water Board’s Office of Chief 
Counsel has recommended that the new General Permit address the courts’ rulings where feasible1.   

                                                      
 
 
 
 
 
 
 
 
1 In Texas Independent Producers and Royalty Owners Assn. v. USEPA (7th Cir. 2005) 410 F.3d 964, the Seventh 
Circuit Court of Appeals held that the USEPA’s construction general permit was not required to provide the public 
with the opportunity for a public hearing on the Notice of Intent or Storm Water Pollution Prevention Plan.  The 
Seventh Circuit briefly discussed why it agreed with the Ninth Circuit’s dissent in Environmental Defense Center, but 
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The CWA and the USEPA’s regulations provide states with the discretion to formulate permit terms, 
including specifying best management practices (BMPs), to achieve strict compliance with federal 
technology-based and water quality-based standards.  (Natural Resources Defense Council v. USEPA 
(9th Cir. 1992) 966 F.2d 1292, 1308.) Accordingly, this General Permit has developed specific BMPs as 
well as numeric action levels (NALs) in order to achieve these minimum federal standards.   In addition, 
the General Permit requires a SWPPP and REAP (another dynamic, site-specific plan) to be developed 
but has removed all language requiring the discharger to implement these plans – instead, the discharger 
is required to comply with specific requirements.  By requiring the dischargers to implement these specific 
BMPs and NALs,  this General Permit ensures that the dischargers do not “write their own permits.”   As a 
result this General Permit does not require each discharger’s SWPPP and REAP to be reviewed and 
approved by the Regional Water Boards. 
 
This General Permit also requires dischargers to electronically file all permit-related compliance 
documents.  These documents include, but are not limited to, NOIs, SWPPPs, annual reports, Notice of 
Terminations (NOTs), and numeric action level (NAL) exceedance reports.  Electronically submitted 
compliance information is immediately available to the public, as well as the Regional Water Quality 
Control Board (Regional Water Board) offices, via the Internet.  In addition, this General Permit enables 
public review and hearings on permit applications when appropriate. Under this General Permit, the 
public clearly has a meaningful opportunity to participate in the permitting process.    

                                                                                                                                                                           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
generally did not discuss the substantive holdings in Environmental Defense Center and Waterkeeper Alliance, 
because neither court addressed the initial question of whether the plaintiffs had standing to challenge the permits at 
issue.  However, notwithstanding the Seventh Circuit’s decision, it is not binding or controlling on the State Water 
Board because California is located within the Ninth Circuit. 
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C. Blue Ribbon Panel of Experts and Feasibility of Numeric Effluent 
Limitations 

In 2005 and 2006, the State Water Board convened an expert panel (panel) to address the feasibility of 
numeric effluent limitations (NELs) in California’s storm water permits.  Specifically, the panel was asked 
to address: 
  
“Is it technically feasible to establish numeric effluent limitations, or some other quantifiable limit, for 
inclusion in storm water permits?  How would such limitations or criteria be established, and what 
information and data would be required?” 
 
“The answers should address industrial general permits, construction general permits, and area-wide 
municipal permits.  The answers should also address both technology-based limitations or criteria and 
water quality-based limitations or criteria.  In evaluating establishment of any objective criteria, the panel 
should address all of the following: 
 
The ability of the State Water Board to establish appropriate objective limitations or criteria; 
 
How compliance determinations would be made; 
 
The ability of dischargers and inspectors to monitor for compliance; and 
 
The technical and financial ability of dischargers to comply with the limitations or criteria.” 
  
Through a series of public participation processes (State Water Board meetings, State Water Board 
workshops, and the solicitation of written comments), a number of water quality, public process and 
overall program effectiveness problems were identified. Some of these problems are addressed through 
this General Permit.   
 

D. Summary of Panel Findings on Construction Activities 

The panel’s final report can be downloaded and viewed through links at www.waterboards.ca.gov or by 
clicking here2.   
 
The panel made the following observations: 
 
“Limited field studies indicate that traditional erosion and sediment controls are highly variable in 
performance, resulting in highly variable turbidity levels in the site discharge.” 
 
“Site-to-site variability in runoff turbidity from undeveloped sites can also be quite large in many areas of 
California, particularly in more arid regions with less natural vegetative cover and steep slopes.” 
                                                      
 
 
 
 
 
 
 
 
2 http://www.waterboards.ca.gov/stormwtr/docs/numeric/swpanel_final_report.pdf 
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“Active treatment technologies involving the use of polymers with relatively large storage systems now 
exist that can provide much more consistent and very low discharge turbidity.  However, these 
technologies have as yet only been applied to larger construction sites, generally five acres or greater.  
Furthermore, toxicity has been observed at some locations, although at the vast majority of sites, toxicity 
has not occurred.  There is also the potential for an accidental large release of such chemicals with their 
use.” 
 
“To date most of the construction permits have focused on TSS and turbidity, but have not addressed 
other, potentially significant pollutants such as phosphorus and an assortment of chemicals used at 
construction sites.” 
 
“Currently, there is no required training or certification program for contractors, preparers of soil erosion 
and sediment control Storm Water Pollution Prevention Plans, or field inspectors.” 
 
“The quality of storm water discharges from construction sites that effectively employ BMPs likely varies 
due to site conditions such as climate, soil, and topography.”  
 
“The States of Oregon and Washington have recently adopted similar concepts to the Action Levels 
described earlier.” 
 
In addition, the panel made the following conclusions: 
 
“It is the consensus of the Panel that active treatment technologies make Numeric Limits technically 
feasible for pollutants commonly associated with storm water discharges from construction sites (e.g. TSS 
and turbidity) for larger construction sites.  Technical practicalities and cost-effectiveness may make these 
technologies less feasible for smaller sites, including small drainages within a larger site, as these 
technologies have seen limited use at small construction sites.  If chemical addition is not permitted, then 
Numeric Limits are not likely feasible.” 
 
“The Board should consider Numeric Limits or Action Levels for other pollutants of relevance to 
construction sites, but in particular pH.  It is of particular concern where fresh concrete or wash water from 
cement mixers/equipment is exposed to storm water.”    
 
“The Board should consider the phased implementation of Numeric Limits and Action Levels, 
commensurate with the capacity of the dischargers and support industry to respond.”  
 

E. How the Panel’s Findings are Used in this General Permit 

The State Water Board carefully considered the findings of the panel and related public comments.  The 
State Water Board also reviewed and considered the comments regarding statewide storm water policy 
and the reissuance of the Industrial General Permit.  From the input received the State Water Board 
identified some permit and program performance gaps that are addressed in this General Permit.  The 
Summary of Significant Changes (below) in this General Permit are a direct result of this process. 

F. Summary of Significant Changes in This General Permit 

The State Water Board has significant changes to Order 99-08-DWQ.  This General Permit differs from 
Order 99-08-DWQ in the following significant ways:  
 
Rainfall Erosivity Waiver: this General Permit includes the option allowing a small construction site (>1 
and <5 acres) to self-certify if the rainfall erosivity value (R value) for their site's given location and time 
frame compute to be less than or equal to 5. 
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Technology-Based Numeric Action Levels: this General Permit includes NALs for pH and turbidity. 
 
Risk-Based Permitting Approach:  this General Permit establishes three levels of risk possible for a 
construction site.  Risk is calculated in two parts: 1) Project Sediment Risk, and 2) Receiving Water Risk.     
   
Minimum Requirements Specified: this General Permit imposes more minimum BMPs and 
requirements that were previously only required as elements of the SWPPP or were suggested by 
guidance. 
 
Project Site Soil Characteristics Monitoring and Reporting:  this General Permit provides the option 
for dischargers to monitor and report the soil characteristics at their project location.  The primary purpose 
of this requirement is to provide better risk determination and eventually better program evaluation. 
 
Effluent Monitoring and Reporting: this General Permit requires effluent monitoring and reporting for 
pH and turbidity in storm water discharges.  The purpose of this monitoring is to evaluate whether NALs 
and NELs for Active Treatment Systems included in this General Permit are exceeded.   
 
Receiving Water Monitoring and Reporting: this General Permit requires some Risk Level 3 and LUP 
Type 3 dischargers to monitor receiving waters and conduct bioassessments.  
 
Post-Construction Storm Water Performance Standards:  this General Permit specifies runoff 
reduction requirements for all sites not covered by a Phase I or Phase II MS4 NPDES permit, to avoid, 
minimize and/or mitigate post-construction storm water runoff impacts.  
 
Rain Event Action Plan: this General Permit requires certain sites to develop and implement a Rain 
Event Action Plan (REAP) that must be designed to protect all exposed portions of the site within 48 
hours prior to any likely precipitation event. 
 
Annual Reporting: this General Permit requires all projects that are enrolled for more than one 
continuous three-month period to submit information and annually certify that their site is in compliance 
with these requirements.  The primary purpose of this requirement is to provide information needed for 
overall program evaluation and pubic information. 
 
Certification/Training Requirements for Key Project Personnel: this General Permit requires that key 
personnel (e.g., SWPPP preparers, inspectors, etc.) have specific training or certifications to ensure their 
level of knowledge and skills are adequate to ensure their ability to design and evaluate project 
specifications that will comply with General Permit requirements. 
 
Linear Underground/Overhead Projects: this General Permit includes requirements for all Linear 
Underground/Overhead Projects (LUPs). 
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II. RATIONALE 

A. General Permit Approach 

A general permit for construction activities is an appropriate permitting approach for the following 
reasons:  

1. A general permit is an efficient method to establish the essential regulatory requirements for 
a broad range of construction activities under differing site conditions;  

2. A general permit is the most efficient method to handle the large number of construction 
storm water permit applications;  

3. The application process for coverage under a general permit is far less onerous than that for 
individual permit and hence more cost effective; 

4. A general permit is consistent with USEPA's four-tier permitting strategy, the purpose of 
which is to use the flexibility provided by the CWA in designing a workable and efficient 
permitting system; and 

5. A general permit is designed to provide coverage for a group of related facilities or operations 
of a specific industry type or group of industries. It is appropriate when the discharge 
characteristics are sufficiently similar, and a standard set of permit requirements can 
effectively provide environmental protection and comply with water quality standards for 
discharges. In most cases, the general permit will provide sufficient and appropriate 
management requirements to protect the quality of receiving waters from discharges of storm 
water from construction sites.   

There may be instances where a general permit is not appropriate for a specific construction project.  A 
Regional Water Board may require any discharger otherwise covered under the General Permit to apply 
for and obtain an Individual Permit or apply for coverage under a more specific General Permit.  The 
Regional Water Board must determine that this General Permit does not provide adequate assurance that 
water quality will be protected, or that there is a site-specific reason why an individual permit should be 
required.  

B. Construction Activities Covered 

1. Construction activity subject to this General Permit: 

Any construction or demolition activity, including, but not limited to, clearing, grading, grubbing, or 
excavation, or any other activity that results in a land disturbance of equal to or greater than one acre.  
 
Construction activity that results in land surface disturbances of less than one acre if the construction 
activity is part of a larger common plan of development or sale of one or more acres of disturbed land 
surface. 
 
Construction activity related to residential, commercial, or industrial development on lands currently used 
for agriculture including, but not limited to, the construction of buildings related to agriculture that are 
considered industrial pursuant to USEPA regulations, such as dairy barns or food processing facilities.  
 
Construction activity associated with LUPs including, but not limited to, those activities necessary for the 
installation of underground and overhead linear facilities (e.g., conduits, substructures, pipelines, towers, 
poles, cables, wires, connectors, switching, regulating and transforming equipment and associated 
ancillary facilities) and include, but are not limited to, underground utility mark-out, potholing, concrete 
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and asphalt cutting and removal, trenching, excavation, boring and drilling, access road and pole/tower 
pad and cable/wire pull station, substation construction, substructure installation, construction of tower 
footings and/or foundations, pole and tower installations, pipeline installations, welding,  concrete and/or 
pavement repair or replacement, and stockpile/borrow locations.   
 
Discharges of sediment from construction activities associated with oil and gas exploration, production, 
processing, or treatment operations or transmission facilities.3 
 
Storm water discharges from dredge spoil placement that occur outside of U.S. Army Corps of Engineers 
jurisdiction4 (upland sites) and that disturb one or more acres of land surface from construction activity are 
covered by this General Permit.  Construction projects that intend to disturb one or more acres of land 
within the jurisdictional boundaries of a CWA § 404 permit should contact the appropriate Regional Water 
Board to determine whether this permit applies to the project.   
 

2. Linear Underground/Overhead Projects (LUPs) subject to this General Permit: 

Underground/overhead facilities typically constructed as LUPs include, but are not limited to, any 
conveyance, pipe, or pipeline for the transportation of any gaseous, liquid (including water, wastewater for 
domestic municipal services), liquescent, or slurry substance; any cable line or wire for the transmission 
of electrical energy; any cable line or wire for communications (e.g., telephone, telegraph, radio or 
television messages); and associated ancillary facilities.  Construction activities associated with LUPs 
include, but are not limited to, those activities necessary for the installation of underground and overhead 
linear facilities (e.g., conduits, substructures, pipelines, towers, poles, cables, wires, connectors, 
switching, regulating and transforming equipment and associated ancillary facilities) and include, but are 
not limited to, underground utility mark-out, potholing, concrete and asphalt cutting and removal, 
trenching, excavation, boring and drilling, access road and pole/tower pad and cable/wire pull station, 
substation construction, substructure installation, construction of tower footings and/or foundations, pole 
and tower installations, pipeline installations, welding,  concrete and/or pavement repair or replacement, 
and stockpile/borrow locations. 

 
Water Quality Order 2003-0007-DWQ regulated construction activities associated with small LUPs that 
resulted in land disturbances greater than one acre, but less than five acres.  These projects were 
considered non-traditional construction projects.  Attachment A of this Order now regulates all 
construction activities from LUPs resulting in land disturbances greater than one acre. 

 

3. Common Plan of Development or Sale 

USEPA regulations include the term “common plan of development or sale” to ensure that acreage within 
a common project does not artificially escape the permit requirements because construction activities are 
phased, split among smaller parcels, or completed by different owners/developers.  In the absence of an 

                                                      
 
 
 
 
 
 
 
 
3 Pursuant to the Ninth Circuit Court of Appeals’ decision in NRDC v. EPA (9th Cir. 2008) 526 F.3d 591, and 
subsequent denial of the USEPA’s petition for reconsideration in November 2008, oil and gas construction activities 
discharging storm water contaminated only with sediment are no longer exempt from the NPDES program.   
4  A construction site that includes a dredge and/or fill discharge to any water of the United States (e.g., wetland, 
channel, pond, or marine water) requires a CWA Section 404 permit from the U.S. Army Corps of Engineers and a 
CWA Section 401 Water Quality Certification from the Regional Water Board or State Water Board. 
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exact definition of “common plan of development or sale,” the State Water Board is required to exercise 
its regulatory discretion in providing a common sense interpretation of the term as it applies to 
construction projects and permit coverage. An overbroad interpretation of the term would render 
meaningless the clear “one acre” federal permitting threshold and would potentially trigger permitting of 
almost any construction activity that occurs within an area that had previously received area-wide utility or 
road improvements.  
 
Construction projects generally receive grading and/or building permits (Local Permits) from local 
authorities prior to initiating construction activity.  These Local Permits spell out the scope of the project, 
the parcels involved, the type of construction approved, etc.  Referring to the Local Permit helps define 
“common plan of development or sale.”  In cases such as tract home development, a Local Permit will 
include all phases of the construction project including rough grading, utility and road installation, and 
vertical construction.  All construction activities approved in the Local Permit are part of the common plan 
and must remain under the General Permit until construction is completed. For custom home 
construction, Local Permits typically only approve vertical construction as the rough grading, utilities, and 
road improvements were already independently completed under the a previous Local Permit.  In the 
case of a custom home site, the homeowner must submit plans and obtain a distinct and separate Local 
Permit from the local authority in order to proceed.  It is not the intent of the State Water Board to require 
permitting for an individual homeowner building a custom home on a private lot of less than one acre if it 
is subject to a separate Local Permit. Similarly, the installation of a swimming pool, deck, or landscaping 
that disturbs less than one acre that was not part of any previous Local Permit are not required to be 
permitted.  
 
The following are several examples of construction activity of less than one acre that would require permit 
coverage: 
 

a. A landowner receives a building permit(s) to build tract homes on a 100-acre site split into 
200 one-third acre parcels, (the remaining acreage consists of streets and parkways) 
which are sold to individual homeowners as they are completed.  The landowner 
completes and sells all the parcels except for two.  Although the remaining two parcels 
combined are less than one acre, the landowner must continue permit coverage for the 
two parcels. 

b. One of the parcels discussed above is sold to another owner who intends to complete the 
construction as already approved in the Local Permit. The new landowner must file 
Permit Registration Documents (PRDs) to complete the construction even if the new 
landowner is required to obtain a separate Local Permit. 

c. Landowner in (1) above purchases 50 additional one half-acre parcels adjacent to the 
original 200-acre project. The landowner seeks a Local Permit (or amendment to existing 
Local permit) to build on 20 parcels while leaving the remaining 30 parcels for future 
development. The landowner must amend PRDs to include the 20 parcels 14 days prior 
to commencement of construction activity on those parcels.         

 

C. Construction Activities Not Covered 

1. Traditional Construction Projects Not Covered 

This General Permit does not apply to the following construction activity:  

a. Routine maintenance to maintain original line and grade, hydraulic capacity, or original 
purpose of the facility.   
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b. Disturbances to land surfaces solely related to agricultural operations such as disking, 
harrowing, terracing and leveling, and soil preparation.  

c. Discharges of storm water from areas on tribal lands; construction on tribal lands is 
regulated by a federal permit. 

d. Discharges of storm water within the Lake Tahoe Hydrologic Unit. The Lahontan 
Regional Water Board has adopted its own permit to regulate storm water discharges 
from construction activity in the Lake Tahoe Hydrologic Unit (Regional Water Board 
6SLT).  Owners of construction projects in this watershed must apply for the Lahontan 
Regional Water Board permit rather than the statewide Construction General Permit.  
Construction projects within the Lahontan region must also comply with the Lahontan 
Region Project Guideline for Erosion Control (R6T-2005-0007 Section), which can be 
found at 
http://www.waterboards.ca.gov/lahontan/Adopted_Orders/2005/r6t_2005_0007.pdf  

e. Construction activity that disturbs less than one acre of land surface, unless part of a 
larger common plan of development or the sale of one or more acres of disturbed land 
surface.  

f. Construction activity covered by an individual NPDES Permit for storm water discharges.  

g. Landfill construction activity that is subject to the Industrial General Permit.  

h. Construction activity that discharges to Combined Sewer Systems.  

i. Conveyances that discharge storm water runoff combined with municipal sewage. 

j. Discharges of storm water identified in CWA § 402(l)(2), 33 U.S.C. § 1342(l)(2). 

2. Linear Projects Not Covered  

a. LUP construction activity does not include linear routine maintenance projects.  Routine 
maintenance projects are projects associated with operations and maintenance activities 
that are conducted on existing lines and facilities and within existing right-of-way, 
easements, franchise agreements, or other legally binding agreements of the discharger.  
Routine maintenance projects include, but are not limited to projects that are conducted 
to: 

i. Maintain the original purpose of the facility or hydraulic capacity. 

ii. Update existing lines5 and facilities to comply with applicable codes, standards, and 
regulations regardless if such projects result in increased capacity. 

iii. Repairing leaks.  

                                                      
 
 
 
 
 
 
 
 
5Update existing lines includes replacing existing lines with new materials or pipes. 
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Routine maintenance does not include construction of new6 lines or facilities resulting from compliance 
with applicable codes, standards, and regulations. 
 
Routine maintenance projects do not include those areas of maintenance projects that are outside of an 
existing right-of-way, franchise, easements, or agreements.  When a project must secure new areas, 
those areas may be subject to this General Permit based on the area of disturbed land outside the 
original right-of-way, easement, or agreement. 
 

b. LUP construction activity does not include field activities associated with the planning and 
design of a project (e.g., activities associated with route selection). 

c. Tie-ins conducted immediately adjacent to “energized” or “pressurized” facilities by the 
discharger are not considered construction activities where all other LUP construction 
activities associated with the tie-in are covered by an NOI and SWPPP of a third party or 
municipal agency.  

3. EPA’s Small Construction Rainfall Erosivity Waiver 

EPA’s Storm Water Phase II Final Rule provides the option for a Small Construction Rainfall Erosivity 
Waiver.  This waiver applies to small construction sites between 1 and 5 acres, and allows permitting 
authorities to waive those sites that do not have adverse water quality impacts. 
 
Dischargers eligible for this waiver are exempt from Construction General Permit Coverage.  In order to 
obtain the waiver, the discharger must certify to the State Water Board that small construction activity will 
occur only when the rainfall erosivity factor is less than 5 (“R” in the Revised Universal Soil Loss 
Equation).  The period of construction activity begins at initial earth disturbance and ends with final 
stabilization.  Where vegetation will be used for final stabilization, the date of installation of a practice that 
provides interim non-vegetative stabilization can be used for the end of the construction period.  The 
operator must agree (as a condition waiver eligibility) to periodically inspect and properly maintain the 
area until the criteria for final stabilization as defined in the General Permit have been met.  If use of this 
interim stabilization eligibility condition was relied on to qualify for the waiver, signature on the waiver with 
a certification statement constitutes acceptance of and commitment to complete the final stabilization 
process.  The discharger must submit a waiver certification to the State Board prior to commencing 
construction activities. 
 
USEPA funded a cooperative agreement with Texas A&M University to develop an online rainfall erosivity 
calculator.  Dischargers can access the calculator from EPA’s website at: www.epa.gov/npdes/storm 
water/cgp.  Use of the calculator allows the discharger to determine potential eligibility for the rainfall 
erosivity waiver.  It may also be useful in determining the time periods during which construction activity 
could be waived from permit coverage. 
 

                                                      
 
 
 
 
 
 
 
 
6New lines are those that are not associated with existing facilities and are not part of a project to update or replace 
existing lines. 
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D. Obtaining and Terminating Permit Coverage 

The appropriate Legally Responsible Person (LRP) must obtain coverage under this General Permit. To 
obtain coverage, the LRP or the LRP’s Approved Signatory must file Permit Registration Documents 
(PRDs) prior to the commencement of construction activity.  Failure to obtain coverage under this General 
Permit for storm water discharges to waters of the United States is a violation of the CWA and the 
California Water Code.  
 
To obtain coverage under this General Permit, LRPs must electronically file the PRDs, which include a 
Notice of Intent (NOI), Storm Water Pollution Prevention Plan (SWPPP), and other documents required 
by this General Permit, and mail the appropriate permit fee to the State Water Board.  It is expected that 
as the storm water program develops, the Regional Water Boards may issue General Permits or 
Individual Permits that contain more specific permit provisions.  When this occurs, this General Permit will 
no longer regulate those dischargers that obtain coverage under Individual Permits. 
 
Any information provided to the Regional Water Board shall comply with the Homeland Security Act and 
any other federal law that concerns security in the United States; any information that does not comply 
should not be submitted. 
 
The application requirements of the General Permit establish a mechanism to clearly identify the 
responsible parties, locations, and scope of operations of dischargers covered by the General Permit and 
to document the discharger’s knowledge of the General Permit’s requirements. 
 
This General Permit provides a grandfathering exception to existing dischargers subject to Water Quality 
Order No. 99-08-DWQ.   Construction projects covered under Water Quality Order No. 99-08-DWQ shall 
obtain permit coverage at Risk Level 1.  LUP projects covered under Water Quality Order No. 2003-0007-
DWQ shall obtain permit coverage at LUP Type 1.  The Regional Water Boards have the authority to 
require Risk Determination to be performed on projects currently covered under Water Quality Order No. 
99-08-DWQ and 2003-0007-DWQ where they deem necessary.   
 
LRPs must file a Notice of Termination (NOT) with the Regional Water Board when construction is 
complete and final stabilization has been reached or ownership has been transferred.  The discharger 
must certify that all State and local requirements have been met in accordance with this General Permit.  
In order for construction to be found complete, the discharger must install post-construction storm water 
management measures and establish a long-term maintenance plan.  This requirement is intended to 
ensure that the post-construction conditions at the project site do not cause or contribute to direct or 
indirect water quality impacts (i.e., pollution and/or hydromodification) upstream and downstream.  
Specifically, the discharger must demonstrate compliance with the post-construction standards set forth in 
this General Permit (Section XIII).  The discharger is responsible for all compliance issues including all 
annual fees until the NOT has been filed and approved by the local Regional Water Board. 
 

E. Discharge Prohibitions 

This General Permit authorizes the discharge of storm water to surface waters from construction activities 
that result in the disturbance of one or more acres of land, provided that the discharger satisfies all permit 
conditions set forth in the Order.  This General Permit prohibits the discharge of pollutants other than 
storm water and non-storm water discharges authorized by this General Permit or another NPDES permit. 
This General Permit also prohibits all discharges which contain a hazardous substance in excess of 
reportable quantities established in 40 C.F.R. §§ 117.3 and 302.4, unless a separate NPDES Permit has 
been issued to regulate those discharges.  In addition, this General Permit incorporates discharge 
prohibitions contained in water quality control plans, as implemented by the nine Regional Water Boards.  
Discharges to Areas of Special Biological Significance (ASBS) are prohibited unless covered by an 
exception that the State Water Board has approved. 
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Non-storm water discharges include a wide variety of sources, including improper dumping, spills, or 
leakage from storage tanks or transfer areas.  Non-storm water discharges may contribute significant 
pollutant loads to receiving waters.  Measures to control spills, leakage, and dumping, and to prevent illicit 
connections during construction must be addressed through structural as well as non-structural BMPs.  
The State Water Board recognizes, however, that certain non-storm water discharges may be necessary 
for the completion of construction projects.  Authorized non-storm water discharges may include those 
from de-chlorinated potable water sources such as: fire hydrant flushing, irrigation of vegetative erosion 
control measures, pipe flushing and testing, water to control dust, uncontaminated ground water 
dewatering, and other discharges not subject to a separate general NPDES permit adopted by a region. 
Therefore this General Permit authorizes such discharges provided they meet the following conditions.   

 
These authorized non-storm water discharges must: 
 

1. be infeasible to eliminate; 

2. comply with BMPs as described in the SWPPP; 

3. filter or treat, using appropriate technology, all dewatering discharges from sedimentation 
basins; 

4. meet the NALs for pH and turbidity; and 

5. not cause or contribute to a violation of water quality standards.   

 
Additionally, authorized non-storm water discharges must not be used to clean up failed or inadequate 
construction or post-construction BMPs designed to keep materials onsite.  Authorized non-storm water 
dewatering discharges may require a permit because some Regional Water Boards have adopted 
General Permits for dewatering discharges.   
 
This General Permit prohibits the discharge of storm water that causes or threatens to cause pollution, 
contamination, or nuisance.  
 

F. Effluent Standards for All Types of Discharges 

1. Technology-Based Effluent Limitations 

Permits for storm water discharges associated with construction activity must meet all applicable 
provisions of Sections 301 and 402 of the CWA.  These provisions require controls of pollutant 
discharges that utilize best available technology economically achievable (BAT) for toxic pollutants and 
non conventional pollutants and best conventional pollutant control technology (BCT) for conventional 
pollutants.  Additionally, these provisions require controls of pollutant discharges to reduce pollutants and 
any more stringent controls necessary to meet water quality standards.  The USEPA has already 
established such limitations, known as effluent limitation guidelines (ELGs), for some industrial 
categories. This is not the case with construction discharges.  In instances where there are no ELGs the 
permit writer is to use best professional judgment (BPJ) to establish requirements that the discharger 
must meet using BAT/BCT technology.  This General Permit contains only narrative effluent limitations 
and does not contain numeric effluent limitations, except for Active Treatment Systems (ATS). 
 
Order No. 2009-0009-DWQ, as originally adopted by the State Water Board on September 2, 2009, 
contained numeric effluent limitations for pH (within the range of 6.0 and 9.0 pH units) and turbidity (500 
NTU) that applied only to Risk Level 3 and LUP Type 3 construction sites.  The State Water Board 
adopted the numeric effluent limitations as technology-based effluent limitations based upon its best 
professional judgment.  The California Building Industry Association, the Building Industry Legal Defense 
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Foundation, and the California Business Properties Association (petitioners) challenged Order No. 2009-
0009-DWQ in California Building Industry Association et al. v. State Water Resources Control Board.   On 
December 27, 2011, the Superior Court issued a judgment and writ of mandamus.  The Superior Court 
ruled in favor of the State Water Board on almost all of the issues the petitioners raised, but the Superior 
Court invalidated the numeric effluent limitations for pH and turbidity for Risk Level 3 and LUP Type 3 
sites because it determined that the State Water Board did not have sufficient BMP performance data to 
support those numeric effluent limitations.  Therefore, the Superior Court concluded that the State Water 
Board did not comply with the federal regulations that apply to the use of best professional judgment.  In 
invalidating the numeric effluent limitations, the Superior Court also suspended two ancillary requirements 
(a compliance storm event provision and receiving water monitoring at Risk Level 3 and LUP Type 3 sites 
that violated the numeric effluent limitations) that related solely to the invalidated numeric effluent 
limitations. 
 
As a result of the Superior Court’s writ of mandamus, this Order no longer contains numeric effluent 
limitations for pH and turbidity, except for ATS.  In addition, as a result of the Superior Court’s writ of 
mandamus, the receiving water monitoring requirements for Risk Level 3 and LUP Type 3 sites were 
suspended until the State Water Board amended this Order to restore the receiving water monitoring 
requirements.  As amended, this Order now requires Risk Level 3 and LUP Type 3 Dischargers with 
direct discharges to surface waters to conduct receiving water monitoring whenever their effluent exceeds 
specified receiving water monitoring triggers.  The receiving water monitoring triggers were established at 
the same levels as the previous numeric effluent limitations (effluent pH outside the range of 6.0 and 9.0 
pH units or turbidity exceeding 500 NTU).  In restoring the receiving water monitoring requirements, the 
State Water Board determined that it was appropriate to require receiving water monitoring for these 
types of sites with direct discharges to surface waters that exceeded the receiving water monitoring 
triggers under any storm event scenarios, because these sites represent the highest threat to receiving 
water quality.  An exceedance of a receiving water monitoring trigger does not constitute a violation of this 
General Permit.  These receiving water monitoring requirements take effect on the effective date of the 
amendment to this Order.   
 
BAT/BCT technologies not only include passive systems such as conventional runoff and sediment 
control, but also treatment systems such as coagulation/flocculation using sand filtration, when 
appropriate.  Such technologies allow for effective treatment of soil particles less 0.02 mm (medium silt) in 
diameter.  The discharger must install structural controls, as necessary, such as erosion and sediment 
controls that meet BAT and BCT to achieve compliance with water quality standards.  The narrative 
effluent limitations constitute compliance with the requirements of the CWA.  
 
Because the permit is an NPDES permit, there is no legal requirement to address the factors set forth in 
Water Code sections 13241 and 13263, unless the permit is more stringent than what federal law 
requires.  (See City of Burbank v. State Water Resources Control Bd. (2005) 35 Cal.4th 613, 618, 627.)  
None of the requirements in this permit are more stringent than the minimum federal requirements, which 
include technology-based requirements achieving BAT/BCT and strict compliance with water quality 
standards. The inclusion of numeric effluent limitations (NELs) in the permit for Active Treatment Systems 
does not cause the permit to be more stringent than current federal law.  NELs and best management 
practices are simply two different methods of achieving the same federal requirement:  strict compliance 
with state water quality standards.  Federal law authorizes both narrative and numeric effluent limitations 
to meet state water quality standards. The use of NELs to achieve compliance with water quality 
standards is not a more stringent requirement than the use of BMPs.  (State Water Board Order No. WQ 
2006-0012 (Boeing).) Accordingly, the State Water Board does not need to take into account the factors 
in Water Code sections 13241 and 13263. 
 
The State Water Board has concluded that the establishment of BAT/BCT will not create or aggravate 
other environmental problems through increases in air pollution, solid waste generation, or energy 
consumption.  While there may be a slight increase in non-water quality impacts due to the 
implementation of additional monitoring or the construction of additional BMPs, these impacts will be 
negligible in comparison with the construction activities taking place on site and would be justified by the 
water quality benefits associated with compliance. 
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pH Receiving Water Monitoring Trigger 
 
Given the potential contaminants, the minimum standard method for control of pH in runoff requires the 
use of preventive measures such as avoiding concrete pours during rainy weather, covering concrete and 
directing flow away from fresh concrete if a pour occurs during rain, covering scrap drywall and stucco 
materials when stored outside and potentially exposed to rain, and other housekeeping measures. If 
necessary, pH-impaired storm water from construction sites can be treated in a filter or settling pond or 
basin, with additional natural or chemical treatment required to meet pH limits set forth in this permit.  The 
basin or pond acts as a collection point and holds storm water for a sufficient period for the contaminants 
to be settled out, either naturally or artificially, and allows any additional treatment to take place.  The 
State Water Board considers these techniques to be equivalent to BCT.   In determining the pH 
concentration trigger for discharges, the State Water Board used BPJ to set these limitations.   
 
The chosen trigger was established by calculating three standard deviations above and below the mean 
pH of runoff from highway construction sites7 in California.   Proper implementation of BMPs should result 
in discharges that are within the range of 6.0 to 9.0 pH Units. 
 
Turbidity Receiving Water Monitoring Trigger 
 
The Turbidity receiving water monitoring trigger of 500 NTU is a technology-based trigger and was 
developed using three different analyses aimed at finding the appropriate threshold to set the technology-
based limit to ensure environmental protection, effluent quality and cost-effectiveness.  The analyses fell 
into three, main types: (1) an ecoregion-specific dataset developed by Simon et. al. (2004) 8; (2) 
Statewide Regional Water Quality Control Board enforcement data; and (3) published, peer-reviewed 
studies and reports on in-situ performance of best management practices in terms of erosion and 
sediment control on active construction sites.   
 
A 1:3 relationship between turbidity (expressed as NTU) and suspended sediment concentration 
(expressed as mg/L) is assumed based on a review of suspended sediment and turbidity data from three 
gages used in the USGS National Water Quality Assessment Program:  
 
USGS 11074000 SANTA ANA R BL PRADO DAM CA 
USGS 11447650 SACRAMENTO R A FREEPORT CA 
USGS 11303500 SAN JOAQUIN R NR VERNALIS CA 
 
The receiving water monitoring trigger represents staff determination that the trigger value is the most 
practicable based on available data. The turbidity receiving water monitoring trigger represents a bridge 
between the narrative effluent limitations and receiving water limitations.  To support this receiving water 
monitoring trigger, State Water Board staff analyzed construction site discharge information (monitoring 
data, estimates) and receiving water monitoring information. 
 
Since the turbidity receiving water monitoring trigger represents an appropriate threshold level expected 
at a site, compliance with this value does not necessarily represent compliance with either the narrative 
effluent limitations (as enforced through the BAT/BCT standard) or the receiving water limitations.  In the 
San Diego region, some inland surface waters have a receiving water objective for turbidity equal to 20 
NTU.  Obviously a discharge up to, but not exceeding, the turbidity receiving water monitoring trigger of 
                                                      
 
 
 
 
 
 
 
 
7 Caltrans Construction Sites Runoff Characterization Study, 2002.  Available at: http://www.dot.ca.gov/hq/env/storm 
water/pdf/CTSW-RT-02-055.pdf. 
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500 NTU may still cause or contribute to the exceedance of the 20 NTU standard.  Most of the waters of 
the State are protected by turbidity objectives based on background conditions. 
 
Table 1 - Regional Water Board Basin Plans, Water Quality Objectives for Turbidity 

REGIONAL 
WATER BOARD 

WQ Objective Background/Natural 
Turbidity 

Maximum 
Increase 

1 Based on 
background 

All levels 20% 

2 Based on 
background 

> 50 NTU 10% 

3 Based on 
background 

0-50 JTU 
50-100 JTU 
> 100 JTU 

20% 
10 NTU 
10% 

4 Based on 
background 

0-50 NTU 
> 50 NTU 

20% 
10% 

5 Based on 
background 

0-5 NTU 
5-50 NTU 
50-100 NTU 
>100 NTU 

1 NTU 
20% 
10 NTU 
10% 

6 Based on 
background 

All levels 10% 

7 Based on 
background 

N/A N/A 

8 Based on 
background 

0-50 NTU 
50-100 NTU 
>100 NTU 

20% 
10 NTU 
10% 

9 Inland Surface 
Waters, 20 NTU 
 
All others, based 
on background 

 
 
 
 
0-50 NTU 
50-100 NTU 
>100 NTU 

 
 
 
 
20% 
10 NTU 
10% 

 
 
Table 2 shows the suspended sediment concentrations at the 1.5 year flow recurrence interval for the 12 
ecoregions in California from Simon et. al (2004).   
 
Table 2 - Results of Ecoregion Analysis 

Ecoregion Percent of California Land 
Area 

Median Suspended Sediment 
Concentration (mg/L) 

1 9.1 874 
4 0.2 120 
5 8.8 35.6 
6 20.7 1530 
7 7.7 122 
8 3.0 47.4 
9 9.4 284 
13 5.2 143 
14 21.7 5150 
78 8.1 581 
80 2.4 199 
81 3.7 503 
Area-weighted average 1633 
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If a 1:3 relationship between turbidity and suspended sediment is assumed, the median turbidity is 544 
NTU.   
 
The following table is composed of turbidity readings measured in NTUs from administrative civil liability 
(ACL) actions for construction sites from 2003 - 2009.   This data was derived from the complete listing of 
construction-related ACLs for the six year period.  All ACLs were reviewed and those that included 
turbidimeter readings at the point of storm water discharge were selected for this dataset. 
Table 3 – ACL Sampling Data taken by Regional Water Board Staff 

WDID# Region Discharger Turbidity (NTU) 

5S34C331884 
 

5S Bradshaw 
Interceptor 
Section 6B 

1800  

5S05C325110  
 

5S Bridalwood 
Subdivision 

1670  

5S48C336297 
 

5S Cheyenne at 
Browns Valley 

1629  

5R32C314271 
 

5R Grizzly Ranch 
Construction  

1400  

6A090406008 6T El Dorado County 
Department of 
Transportation, 
Angora Creek 

97.4  

5S03C346861  5S TML 
Development, 
LLC  

1600  

6A31C325917 6T Northstar Village See Subdata  
Set 

 
Subdata Set - Turbidity for point of storm water runoff discharge at Northstar Village 
Date Turbidity 

(NTU) 
Location 
 

10/5/2006 900 Middle Martis Creek 

11/2/2006 190 Middle Martis Creek 
01/04/2007 36 West Fork, West Martis Creek 
02/08/2007 180 Middle Martis Creek 
02/09/2007 130 Middle Martis Creek 
02/09/2007 290 Middle Martis Creek 
02/09/2007 100 West Fork, West Martis Creek 
02/10/2007 28 Middle Martis Creek 
02/10/2007 23 Middle Martis Creek 
02/10/2007 32 Middle Martis Creek 
02/10/2007 12 Middle Martis Creek 
02/10/2007 60 West Fork, West Martis Creek 
02/10/2007 34 West Fork, West Martis Creek 
 
A 95% confidence interval for mean turbidity in an ACL order was constructed.  The data set used was a 
small sample size, so the 500 NTU (the value derived as the receiving water monitoring trigger for this 
General Permit) needed to be verified as a possible population mean.  In this case, the population refers 
to a hypothetical population of turbidity measurements of which our sample of 20 represents.  A t-
distribution was assumed due to the small sample size: 
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Mean: 512.23 NTU 
Standard Deviation: 686.85 
Margin of Error: 321.45 
Confidence Interval: 190.78 NTU (Low)  
                                    833.68 NTU (High) 
 
 
Based on a constructed 95% confidence interval, an ACL order turbidity measurement will be between 
190.78 – 833.68 NTU.  500 NTU falls within this range.  Using the same data set, a small-sample 
hypothesis test was also performed to test if the ACL turbidity data set contains enough information to 
cast doubt on choosing a 500 NTU as a mean.  500 NTU was again chosen due to its proposed use as 
an acceptable value.  The test was carried out using a 95% confidence interval.  Results indicated that 
the ACL turbidity data set does not contain significant sample evidence to reject the claim of 500 NTU as 
an acceptable mean for the ACL turbidity population.   
 
There are not many published, peer-reviewed studies and reports on in-situ performance of best 
management practices in terms of erosion and sediment control on active construction sites.  The most 
often cited study is a report titled, “Improving the Cost Effectiveness of Highway Construction Site Erosion 
and Pollution Control” (Horner, Guedry, and Kortenhof 1990, 
http://www.wsdot.wa.gov/Research/Reports/200/200.1.htm).  In a comment letter summarizing this report 
sent to the State Water Board, the primary author, Dr. Horner, states: 
 
“The most effective erosion control product was wood fiber mulch applied at two different rates along with 
a bonding agent and grass seed in sufficient time before the tests to achieve germination. Plots treated in 
this way reduced influent turbidity by more than 97 percent and discharged effluent exhibiting mean and 
maximum turbidity values of 21 and 73 NTU, respectively. Some other mulch and blanket materials 
performed nearly as well. These tests demonstrated the control ability of widely available BMPs over a 
very broad range of erosion potential.”   
 
Other technologies studied in this report produced effluent quality at or near 100 NTU.  It is the BPJ of the 
State Water Board staff that erosion control, while preferred, is not always an option on construction sites 
and that technology performance in a controlled study showing effluent quality directly leaving a BMP is 
always easier and cheaper to control than effluent being discharged from the project (edge of property, 
etc.).  As a result, it is the BPJ of the State Water Board staff that it is not cost effective or feasible, at this 
time, for all risk level and type 3 sites in California to achieve effluent discharges with turbidity values that 
are less than 100 NTU.    
 
To summarize, the analysis showed that: (1) results of the Simon et. al dataset reveals turbidity values in 
background receiving water in California’s ecoregions range from 16 NTU to 1716 NTU (with a mean of 
544 NTU); (2) based on a constructed 95% confidence interval, construction sites will be subject to  
administrative civil liability (ACL) when their turbidity measurement falls between 190.78 – 833.68 NTU; 
and (3) sites with highly controlled discharges employing and maintaining good erosion control practices 
can discharge effluent from the BMP with turbidity values less than 100 NTU.  State Water Board staff 
has determined, using its BPJ, that it is most cost effective to set the receiving water monitoring trigger for 
turbidity at 500 NTU. 

i. Compliance Storm Event 

While this General Permit no longer contains “compliance storm event” exceptions from technology-based 
NELs, the “compliance storm event” exception from the ATS NELs remain in effect.  See Section K of this 
Fact Sheet, and Attachment F of this General Permit for more information. 

a. TMDLs and Waste Load Allocations 

Dischargers located within the watershed of a CWA § 303(d) impaired water body, for which a TMDL for 
sediment has been adopted by the Regional Water Board or USEPA, must comply with the approved 
TMDL if it identifies “construction activity” or land disturbance as a source of sediment.  If it does, the 
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TMDL should include a specific waste load allocation for this activity/source.  The discharger, in this case, 
may be required by a separate Regional Water Board order to implement additional BMPs, conduct 
additional monitoring activities, and/or comply with an applicable waste load allocation and 
implementation schedule.  If a specific waste load allocation has been established that would apply to a 
specific discharge, the Regional Water Board may adopt an order requiring specific implementation 
actions necessary to meet that allocation.  In the instance where an approved TMDL has specified a 
general waste load allocation to construction storm water discharges, but no specific requirements for 
construction sites have been identified in the TMDL, dischargers must consult with the state TMDL 
authority9 to confirm that adherence to a SWPPP that meets the requirements of the General Permit will 
be consistent with the approved TMDL. 
 

2. Determining Compliance with Effluent Standards  

a. Technology-Based Numeric Action Levels (NALs) 

This General Permit contains technology-based NALs for pH and turbidity, and requirements for effluent 
monitoring at all Risk level 2 & 3, and LUP Type 2 & 3 sites.  Numeric action levels are essentially 
numeric benchmark values for certain parameters that, if exceeded in effluent sampling, trigger the 
discharger to take actions.  Exceedance of an NAL does not itself constitute a violation of the General 
Permit.  If the discharger fails to take the corrective action required by the General Permit, though, that 
may consititute a violation. 
 
The primary purpose of NALs is to assist dischargers in evaluating the effectiveness of their on-site 
measures.  Construction sites need to employ many different systems that must work together to achieve 
compliance with the permit's requirements.  The NALs chosen should indicate whether the systems are 
working as intended.   
 
Another purpose of NALs is to provide information regarding construction activities and water quality 
impacts.  This data will provide the State and Regional Water Boards and the rest of the storm water 
community with more information about levels and types of pollutants present in runoff and how effective 
the dischargers BMPs are at reducing pollutants in effluent.  The State Water Board also hopes to learn 
more about the linkage between effluent and receiving water quality.  In addition, these requirements will 
provide information on the mechanics needed to establish compliance monitoring programs at 
construction sites in future permit deliberations.   
 

i. pH  

The chosen limits were established by calculating one standard deviation above and below the mean pH 
of runoff from highway construction sites10 in California.   Proper implementation of BMPs should result in 
discharges that are within the range of 6.5 to 8.5 pH Units. 
 

                                                      
 
 
 
 
 
 
 
 
9 http://www.waterboards.ca.gov/tmdl/tmdl.html. 
10 Caltrans Construction Sites Runoff Characterization Study, 2002. Available at: http://www.dot.ca.gov/hq/env/storm 
water/pdf/CTSW-RT-02-055.pdf. 
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The Caltrans study included 33 highway construction sites throughout California over a period of four 
years, which included 120 storm events.  All of these sites had BMPs in place that would be generally 
implemented at all types of construction sites in California. 

ii. Turbidity  

BPJ was used to develop an NAL that can be used as a learning tool to help dischargers improve their 
site controls, and to provide meaningful information on the effectiveness of storm water controls.  A 
statewide turbidity NAL has been set at 250 NTU.  
 

G. Receiving Water Limitations 

Construction-related activities that cause or contribute to an exceedance of water quality standards must 
be addressed.  The dynamic nature of construction activity gives the discharger the ability to quickly 
identify and monitor the source of the exceedances. This is because when storm water mobilizes 
sediment, it provides visual cues as to where corrective actions should take place and how effective they 
are once implemented.  
 
This General Permit requires that storm water discharges and authorized non-storm water discharges 
must not contain pollutants that cause or contribute to an exceedance of any applicable water quality 
objective or water quality standards.  The monitoring requirements in this General Permit for sampling 
and analysis procedures will help determine whether BMPs installed and maintained are preventing 
pollutants in discharges from the construction site that may cause or contribute to an exceedance of 
water quality standards.   
 
Water quality standards consist of designated beneficial uses of surface waters and the adoption of 
ambient criteria necessary to protect those uses.  When adopted by the State Water Board or a Regional 
Water Board, the ambient criteria are termed “water quality objectives.” If storm water runoff from 
construction sites contains pollutants, there is a risk that those pollutants could enter surface waters and 
cause or contribute to an exceedance of water quality standards.  For that reason, dischargers should be 
aware of the applicable water quality standards in their receiving waters. (The best method to ensure 
compliance with receiving water limitations is to implement BMPs that prevent pollutants from contact with 
storm water or from leaving the construction site in runoff.)  
 
In California, water quality standards are published in the Basin Plans adopted by each Regional Water 
Board, the California Toxics Rule (CTR), the National Toxics Rule (NTR), and the Ocean Plan.   
 
Dischargers can determine the applicable water quality standards by contacting Regional Water Board 
staff or by consulting one of the following sources.  The actual Basin Plans that contain the water quality 
standards can be viewed at the website of the appropriate Regional Water Board. 
(http://www.waterboards.ca.gov/regions.html), the State Water Board site for statewide plans 
(http://www.waterboards.ca.gov/plnspols/index.html), or the USEPA regulations for the NTR and CTR (40 
C.F.R. §§ 131.36-38).  Basin Plans and statewide plans are also available by mail from the appropriate 
Regional Water Board or the State Water Board.  The USEPA regulations are available at 
http://www.epa.gov/. Additional information concerning water quality standards can be accessed through 
http://www.waterboards.ca.gov/stormwtr/gen_const.html. 
 

H. Training Qualifications and Requirements 

The Blue Ribbon Panel (BRP) made the following observation about the lack of industry-specific training 
requirements: 
 
“Currently, there is no required training or certification program for contractors, preparers of soil erosion 
and sediment control Storm Water Pollution Prevention Plans, or field inspectors.” 
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Order 99-08-DWQ required that all dischargers train their employees on how to comply with the permit,  
but it did not specificy a curriculum or certification program.  This has resulted in inconsistent 
implementation by all affected parties - the dischargers, the local governments where the construction 
activity occurs, and the regulators required to enforce 99-08-DWQ.  This General Permit requires 
Qualified SWPPP Developers and practitioners to obtain appropriate training, and makes this curriculum 
mandatory two years after adoption, to allow time for course completion.  The State and Regional Water 
Board are working with many stakeholders to develop the curriculum and mechanisms needed to develop 
and deliver the courses.  
 
To ensure that the preparation, implementation, and oversight of the SWPPP is sufficient for effective 
pollution prevention, the Qualified SWPPP Developer and Qualified SWPPP Practitioners responsible for 
creating, revising, overseeing, and implementing the SWPPP must attend a State Water Board-
sponsored or approved Qualified SWPPP Developer and Qualified SWPPP Practitioner training course. 

I. Sampling, Monitoring, Reporting and Record Keeping 

1. Traditional Construction Monitoring Requirements  

This General Permit requires visual monitoring at all sites, and effluent water quality at all Risk Level 2 & 
3 sites.  It requires receiving water monitoring at some Risk Level 3 sites.  All sites are required to submit 
annual reports, which contain various types of information, depending on the site characteristics and 
events.  A summary of the monitoring and reporting requirements is found in Table 4. 
 

Table 4 - Required Monitoring Elements for Risk Levels 

 Visual  Non-visible 
Pollutant 

Effluent  Receiving Water 

Risk Level 1 

three types required 
for all Risk Levels: 
non-storm water, 
pre-rain and post-
rain 

As needed for all 
Risk Levels (see 
below) 
 

where applicable not required 
Risk Level 2 pH, turbidity not required 
Risk Level 3 pH, turbidity  (if Receiving Water 

Monitoring Trigger 
exceeded) pH, turbidity 
and SSC.  Bioassessment 
for sites 30 acres or 
larger. 

a. Visual 

All dischargers are required to conduct quarterly, non-storm water visual inspections.  For these 
inspections, the discharger must visually observe each drainage area for the presence of (or indications 
of prior) unauthorized and authorized non-storm water discharges and their sources.  For storm-related 
inspections, dischargers must visually observe storm water discharges at all discharge locations within 
two business days after a qualifying event.  For this requirement, a qualifying rain event is one producing 
precipitation of ½ inch or more of discharge.   Dischargers must conduct a post-storm event inspection to 
(1) identify whether BMPs were adequately designed, implemented, and effective, and (2) identify any 
additional BMPs necessary and revise the SWPPP accordingly. Dischargers must maintain on-site 
records of all visual observations, personnel performing the observations, observation dates, weather 
conditions, locations observed, and corrective actions taken in response to the observations.   
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b. Non-Visible Pollutant Monitoring 

This General Permit requires that all dischargers develop a sampling and analysis strategy for monitoring 
pollutants that are not visually detectable in storm water.  Monitoring for non-visible pollutants must be 
required at any construction site when the exposure of construction materials occurs and where a 
discharge can cause or contribute to an exceedance of a water quality objective. 
 
Of significant concern for construction discharges are the pollutants found in materials used in large 
quantities at construction sites throughout California and exposed throughout the rainy season, such as 
cement, flyash, and other recycled materials or by-products of combustion.  The water quality standards 
that apply to these materials will depend on their composition.  Some of the more common storm water 
pollutants from construction activity are not CTR pollutants.  Examples of non-visible pollutants include 
glyphosate (herbicides), diazinon and chlorpyrifos (pesticides), nutrients (fertilizers), and molybdenum 
(lubricants).  The use of diazinon and chlorpyrifos is a common practice among landscaping professionals 
and may trigger sampling and analysis requirements if these materials come into contact with storm 
water.  High pH values from cement and gypsum, high pH and SSC from wash waters, and 
chemical/fecal contamination from portable toilets, also are not CTR pollutants.  Although some of these 
constituents do have numeric water quality objectives in individual Basin Plans, many do not and are 
subject only to narrative water quality standards (i.e. not causing toxicity).  Dischargers are encouraged to 
discuss these issues with Regional Water Board staff and other storm water quality professionals. 
 
The most effective way to avoid the sampling and analysis requirements, and to ensure permit 
compliance, is to avoid the exposure of construction materials to precipitation and storm water runoff.  
Materials that are not exposed do not have the potential to enter storm water runoff, and therefore 
receiving waters sampling is not required.  Preventing contact between storm water and construction 
materials is one of the most important BMPs at any construction site.   
 
Preventing or eliminating the exposure of pollutants at construction sites is not always possible.  Some 
materials, such as soil amendments, are designed to be used in a manner that will result in exposure to 
storm water.  In these cases, it is important to make sure that these materials are applied according to the 
manufacturer’s instructions and at a time when they are unlikely to be washed away.  Other construction 
materials can be exposed when storage, waste disposal or the application of the material is done in a 
manner not protective of water quality.  For these situations, sampling is required unless there is capture 
and containment of all storm water that has been exposed.  In cases where construction materials may 
be exposed to storm water, but the storm water is contained and is not allowed to run off the site, 
sampling will only be required when inspections show that the containment failed or is breached, resulting 
in potential exposure or discharge to receiving waters. 
 
The discharger must develop a list of potential pollutants based on a review of potential sources, which 
will include construction materials soil amendments, soil treatments, and historic contamination at the site.  
The discharger must review existing environmental and real estate documentation to determine the 
potential for pollutants that could be present on the construction site as a result of past land use activities.   
 
Good sources of information on previously existing pollution and past land uses include:  
 

i. Environmental Assessments; 

ii. Initial Studies; 

iii. Phase 1 Assessments prepared for property transfers; and 

iv. Environmental Impact Reports or Environmental Impact Statements prepared under 
the requirements of the National Environmental Policy Act or the California 
Environmental Quality Act.   

 
In some instances, the results of soil chemical analyses may be available and can provide additional 
information on potential contamination.   
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The potential pollutant list must include all non-visible pollutants that are known or should be known to 
occur on the construction site including, but not limited to, materials that: 
 

i. are being used in construction activities; 

ii. are stored on the construction site; 

iii. were spilled during construction operations and not cleaned up; 

iv. were stored (or used) in a manner that created the potential for a release of the 
materials during past land use activities; 

v. were spilled during previous land use activities and not cleaned up; or 

vi. were applied to the soil as part of past land use activities. 

c. Effluent Monitoring 

Federal regulations11 require effluent monitoring for discharges subject to NALs.  Subsequently, all Risk 
Level 2 and 3 dischargers must perform sampling and analysis of effluent discharges to characterize 
discharges associated with construction activity from the entire area disturbed by the project.  Dischargers 
must collect samples of stored or contained storm water that is discharged subsequent to a storm event 
producing precipitation of ½ inch or more at the time of discharge.   

 

Table 5 - Storm Water Effluent Monitoring Requirements by Risk Level 

 Frequency Effluent Monitoring  
(Section E, below) 

Risk Level 1  when applicable non-visible pollutant parameters (if 
applicable) 

Risk Level 2  Minimum of 3 samples per day during qualifying 
rain event characterizing discharges associated 
with construction activity from the entire project 
disturbed area.  

pH, turbidity, and non-visible pollutant 
parameters (if applicable) 

Risk Level 3  Minimum of 3 samples per day during qualifying 
rain event characterizing discharges associated 
with construction activity from the entire project 
disturbed area.  
 

pH, turbidity, and non-visible pollutant 
parameters if applicable 

 
 
Risk Level 1 dischargers must analyze samples for:  
 

i. any parameters indicating the presence of pollutants identified in the pollutant source 
assessment required in Attachment C contained in the General Permit. 

                                                      
 
 
 
 
 
 
 
 
11 40 C.F.R. § 122.44. 
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Risk Level 2 dischargers must analyze samples for: 
 

i. pH and turbidity; 

ii. any parameters indicating the presence of pollutants identified in the pollutant source 
assessment required in Attachment D contained in the General Permit, and 

iii. any additional parameters for which monitoring is required by the Regional Water 
Board.   

 
Risk Level 3 dischargers must analyze samples for: 
 

i. pH, turbidity; 

ii. any parameters indicating the presence of pollutants identified in the pollutant source 
assessment required in Attachment E contained in the General Permit, and 

iii. any additional parameters for which monitoring is required by the Regional Water 
Board.   

2. Linear Monitoring and Sampling Requirements 

Attachment A, establishes minimum monitoring and reporting requirements for all LUPs.  It establishes 
different monitoring requirements depending on project complexity and risk to water quality.  The 
monitoring requirements for Type 1 LUPs are less than Type 2 & 3 projects because Type 1 projects 
have a lower potential to impact water quality. 
 
A discharger shall prepare a monitoring program prior to the start of construction and immediately 
implement the program at the start of construction for LUPs.  The monitoring program must be 
implemented at the appropriate level to protect water quality at all times throughout the life of the project.   

a. Type 1 LUP Monitoring Requirements 

A discharger must conduct daily visual inspections of Type 1 LUPs during working hours while 
construction activities are occurring.  Inspections are to be conducted by qualified personnel and can be 
conducted in conjunction with other daily activities.  Inspections will be conducted to ensure the BMPs are 
adequate, maintained, and in place at the end of the construction day. The discharger will revise the 
SWPPP, as appropriate, based on the results of the daily inspections.  Inspections can be discontinued in 
non-active construction areas where soil disturbing activities have been completed and final stabilization 
has been achieved (e.g., trench has been paved, substructures have been installed, and successful final 
vegetative cover or other stabilization criteria have been met).  
 
A discharger shall implement the monitoring program for inspecting Type 1 LUPs.  This program requires 
temporary and permanent stabilization BMPs after active construction is completed. Inspection activities 
will continue until adequate permanent stabilization has been established and will continue in areas 
where re-vegetation is chosen until minimum vegetative coverage has been established.   Photographs 
shall be taken during site inspections and submitted to the State Water Board. 

b. Type 2 & 3 LUP Monitoring Requirements 

A discharger must conduct daily visual inspections of Type 2 & 3 LUPs during working hours while 
construction activities are occurring. Inspections are to be conducted by qualified personnel and can be in 
conjunction with other daily activities.   
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All dischargers of Type 2 & 3 LUPs are required to conduct inspections by qualified personnel of the 
construction site during normal working hours prior to all anticipated storm events and after actual storm 
events.  During extended storm events, the discharger shall conduct inspections during normal working 
hours for each 24-hour period.  Inspections can be discontinued in non-active construction areas where 
soil disturbing activities have been completed and final stabilization has been achieved (e.g., trench has 
been paved, substructures installed, and successful vegetative cover or other stabilization criteria have 
been met).   
 
The goals of these inspections are (1) to identify areas contributing to a storm water discharge; (2) to 
evaluate whether measures to reduce pollutant loadings identified in the SWPPP are adequate and 
properly installed and functioning in accordance with the terms of the General Permit; and (3) to 
determine whether additional control practices or corrective maintenance activities are needed.  
Equipment, materials, and workers must be available for rapid response to failures and emergencies.  All 
corrective maintenance to BMPs shall be performed as soon as possible, depending upon worker safety.  
 
All dischargers shall develop and implement a monitoring program for inspecting Type 2 & 3 LUPs that 
require temporary and permanent stabilization BMPs after active construction is completed.  Inspections 
will be conducted to ensure the BMPs are adequate and maintained.  Inspection activities will continue 
until adequate permanent stabilization has been established and will continue in areas where 
revegetation is chosen until minimum vegetative coverage has been established. 
 
A log of inspections conducted before, during, and after the storm events must be maintained in the 
SWPPP.  The log will provide the date and time of the inspection and who conducted the inspection.  
Photographs must be taken during site inspections and submitted to the State Water Board. 

c. Sampling Requirements for all LUP Project Types 

LUPs are also subject to sampling and analysis requirements for visible pollutants (i.e., 
sedimentation/siltation, turbidity) and for non-visible pollutants.   
 
Sampling for visible pollutants is required for Type 2 & 3 LUPs. 
 
Non-visible pollutant monitoring is required for pollutants associated with construction sites and activities 
that (1) are not visually detectable in storm water discharges, and (2) are known or should be known to 
occur on the construction site, and (3) could cause or contribute to an exceedance of water quality 
objectives in the receiving waters.  Sample collection for non-visible pollutants must only be required (1) 
during a storm event when pollutants associated with construction activities may be discharged with 
storm water runoff due to a spill, or in the event there was a breach, malfunction, failure, and/or leak of 
any BMP, and (2) when the discharger has failed to adequately clean the area of material and pollutants.  
Failure to implement appropriate BMPs will trigger the same sampling requirements as those required for 
a breach, malfunction and/or leak, or when the discharger has failed to implement appropriate BMPs prior 
to the next storm event.  
 
Additional monitoring parameters may be required by the Regional Water Boards. 
 
It is not anticipated that many LUPs will be required to collect samples for pollutants not visually detected 
in runoff due to the nature and character of the construction site and activities as previously described in 
this fact sheet.  Most LUPs are constructed in urban areas with public access (e.g., existing roadways, 
road shoulders, parking areas, etc.).  This raises a concern regarding the potential contribution of 
pollutants from vehicle use and/or from normal activities of the public (e.g., vehicle washing, landscape 
fertilization, pest spraying, etc.) in runoff from the project site.  Since the dischargers are not the land 
owners of the project area and are not able to control the presence of these pollutants in the storm water 
that runs through their projects, it is not the intent of this General Permit to require dischargers to sample 
for these pollutants.  This General Permit does not require the discharger to sample for these types of 
pollutants except where the discharger has brought materials onsite that contain these pollutants and 
when a condition (e.g., breach, failure, etc.) described above occurs.   
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3. Receiving Water Monitoring 

In order to ensure that receiving water limitations are met, discharges subject to receiving water 
monitoring triggers (i.e., Risk Level 3 and LUP Type 3 sites) or numeric effluent limitations  (i.e., Risk 
Level 3 and LUP Type 3 sites utilizing ATS with direct discharges into receiving waters) must also monitor 
the downstream receiving water(s) for turbidity, SSC, and pH (if applicable) when a receiving water 
monitoring trigger or NEL is exceeded.  

a. Bioassessment Monitoring 

This General Permit requires a bioassessment of receiving waters for dischargers of Risk Level 3 or LUP 
Type 3 construction projects equal to or larger than 30 acres with direct discharges into receiving waters.  
Benthic macroinvertebrate samples will be taken upstream and downstream of the site’s discharge point 
in the receiving water. Bioassessments measure the quality of the stream by analyzing the aquatic life 
present. Higher levels of appropriate aquatic species tend to indicate a healthy stream; whereas low 
levels of organisms can indicate stream degradation. Active construction sites have the potential to 
discharge large amounts of sediment and pollutants into receiving waters. Requiring a bioassessment for 
large project sites, with the most potential to impact water quality, provides a snapshot of the health of the 
receiving water prior to initiation of construction activities.  This snapshot can be used in comparison to 
the health of the receiving water after construction has commenced. 
 
Each ecoregion (biologically and geographically related area) in the State has a specific yearly peak time 
where stream biota is in a stable and abundant state. This time of year is called an Index Period. The 
bioassessment requirements in this General Permit, requires benthic macroinvertebrate sampling within a 
sites index period. The State Water Board has developed a map designating index periods for the 
ecoregions in the State (see State Water Board Website).   
   
This General Permit requires the bioassessment methods to be in accordance with the Surface Water 
Ambient Monitoring Program (SWAMP) in order to provide data consistency within the state as well as 
generate useable biological stream data.     

 

Table 6 - Receiving Water Monitoring Requirements  

 Receiving Water Monitoring Parameters 
Risk Level 1 /LUP Type 1 not required 
Risk Level 2 / LUP Type 2 not required 
Risk Level 3 / LUP Type 3 If Receiving Water Monitoring Trigger 

exceeded: pH (if applicable), turbidity, and 
SSC.  
Bioassessment for sites 30 acres or larger. 

 

4. Reporting Requirements 

a. NAL Exceedance Report 

All Risk Level 3 and LUP Type 3 dischargers must electronically submit all storm event sampling results 
to the State And Regional Boards, via the electronic data system, no later than 10 days after the 
conclusion of the storm event. 
 

b. Annual Report 

All dischargers must prepare and electronically submit an annual report no later than September 1 of 
each year using the Storm water Multi-Application Reporting and Tracking System (SMARTS).  The 
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Annual Report must include a summary and evaluation of all sampling and analysis results, original 
laboratory reports, chain of custody forms, a summary of all corrective actions taken during the 
compliance year, and identification of any compliance activities or corrective actions that were not 
implemented. 

5. Record Keeping 

According to 40 C.F.R. Parts 122.21(p) and 122.41(j), the discharger is required to retain paper or 
electronic copies of all records required by this General Permit for a period of at least three years from the 
date generated or the date submitted to the State Water Board or Regional Water Boards. A discharger 
must retain records for a period beyond three years as directed by Regional Water Board.  

J. Risk Determination 

1. Traditional Projects 

a. Overall Risk Determination 

There are two major requirements related to site planning and risk determination in this General Permit.  
The project’s overall risk is broken up into two elements – (1) project sediment risk (the relative amount of 
sediment that can be discharged, given the project and location details) and (2) receiving water risk (the 
risk sediment discharges pose to the receiving waters).  
 
Project Sediment Risk: 
Project Sediment Risk is determined by multiplying the R, K, and LS factors from the Revised Universal 
Soil Loss Equation (RUSLE) to obtain an estimate of project-related bare ground soil loss expressed in 
tons/acre.  The RUSLE equation is as follows: 
 
A = (R)(K)(LS)(C)(P) 
 
Where:  A = the rate of sheet and rill erosion  
R = rainfall-runoff erosivity factor 
K = soil erodibility factor 
LS = length-slope factor 
C = cover factor (erosion controls) 
P = management operations and support practices (sediment controls) 
 
The C and P factors are given values of 1.0 to simulate bare ground conditions.   
 
There is a map option and a manual calculation option for determining soil loss.  For the map option, the 
R factor for the project is calculated using the online calculator at 
http://cfpub.epa.gov/npdes/stormwater/LEW/lewCalculator.cfm.  The product of K and LS are shown on 
Figure 1.  To determine soil loss in tons per acre, the discharger multiplies the R factor times the value for 
K times LS from the map.   
     

0044794



 

2009-0009-DWQ amended by 2010-0014-DWQ & 2012-0006-DWQ  
28   

   
Figure 1 -Statewide Map of K * LS 

 
 
For the manual calculation option, the R factor for the project is calculated using the online calculator at 
http://cfpub.epa.gov/npdes/stormwater/LEW/lewCalculator.cfm.  The K and LS factors are determined 
using Appendix 1. 
 
Soil loss of less than 15 tons/acre is considered low sediment risk.   
Soil loss between 15 and 75 tons/acre is medium sediment risk. 
Soil loss over 75 tons/acre is considered high sediment risk. 
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The soil loss values and risk categories were obtained from mean and standard deviation RKLS values 
from the USEPA EMAP program.  High risk is the mean RKLS value plus two standard deviations.  Low 
risk is the mean RKLS value minus two standard deviations. 
 
Receiving Water Risk: 
Receiving water risk is based on whether a project drains to a sediment-sensitive waterbody.  A 
sediment-sensitive waterbody is either 
 
on the most recent 303d list for waterbodies impaired for sediment; 
has a USEPA-approved Total Maximum Daily Load implementation plan for sediment; or 
has the beneficial uses of COLD, SPAWN, and MIGRATORY.   
 
A project that meets at least one of the three criteria has a high receiving water risk.   A list of sediment-
sensitive waterbodies will be posted on the State Water Board’s website.  It is anticipated that an 
interactive map of sediment sensitive water bodies in California will be available in the future.   
 
The Risk Levels have been altered by eliminating the possibility of a Risk Level 4, and expanding the 
constraints for Risk Levels 1, 2, and 3.  Therefore, projects with high receiving water risk and high 
sediment risk will be considered a Risk Level 3 risk to water quality. 
 
In response to public comments, the Risk Level requirements have also been changed such that Risk 
Level 1 projects will be subject to minimum BMP and visual monitoring requirements, Risk Level 2 
projects will be subject to NALs and some additional monitoring requirements, and Risk Level 3 projects 
will be subject to NALs, and more rigorous monitoring requirements such as receiving water monitoring 
and in some cases bioassessment.  
 

Table 7 - Combined Risk Level Matrix 

Combined Risk Level Matrix 
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Low Level 1 Level 2 

High Level 2 Level 3 

 

b. Effluent Standards 

All dischargers are subject to the narrative effluent limitations specified in the General Permit.  The 
narrative effluent limitations require storm water discharges associated with construction activity to meet 
all applicable provisions of Sections 301 and 402 of the CWA.  These provisions require controls of 
pollutant discharges that utilize BAT and BCT to reduce pollutants and any more stringent controls 
necessary to meet water quality standards. 
 
Risk Level 2 dischargers that pose a medium risk to water quality are subject to technology-based NALs 
for pH and turbidity.  Risk Level 3 dischargers that pose a high risk to water quality are also subject to 
technology-based NALs for pH and turbidity. 
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c. Good Housekeeping 

Proper handling and managing of construction materials can help minimize threats to water quality.  The 
discharger must consider good housekeeping measures for:  construction materials, waste management, 
vehicle storage & maintenance, landscape materials, and potential pollutant sources.  Examples include; 
conducting an inventory of products used, implementing proper storage & containment, and properly 
cleaning all leaks from equipment and vehicles. 

d. Non-Storm Water Management 

Non-storm water discharges directly connected to receiving waters or the storm drain system have the 
potential to negatively impact water quality.  The discharger must implement measures to control all non-
storm water discharges during construction, and from dewatering activities associated with construction.    
Examples include; properly washing vehicles in contained areas, cleaning streets, and minimizing 
irrigation runoff.  

e. Erosion Control 

The best way to minimize the risk of creating erosion and sedimentation problems during construction is 
to disturb as little of the land surface as possible by fitting the development to the terrain.  When 
development is tailored to the natural contours of the land, little grading is necessary and, consequently, 
erosion potential is lower.14  Other effective erosion control measures include: preserving existing 
vegetation where feasible, limiting disturbance, and stabilizing and re-vegetating disturbed areas as soon 
as possible after grading or construction activities.  Particular attention must be paid to large, mass-
graded sites where the potential for soil exposure to the erosive effects of rainfall and wind is great and 
where there is potential for significant sediment discharge from the site to surface waters.  Until 
permanent vegetation is established, soil cover is the most cost-effective and expeditious method to 
protect soil particles from detachment and transport by rainfall.  Temporary soil stabilization can be the 
single most important factor in reducing erosion at construction sites.  The discharger is required to 
consider measures such as: covering disturbed areas with mulch, temporary seeding, soil stabilizers, 
binders, fiber rolls or blankets, temporary vegetation, and permanent seeding.  These erosion control 
measures are only examples of what should be considered and should not preclude new or innovative 
approaches currently available or being developed.  Erosion control BMPs should be the primary means 
of preventing storm water contamination, and sediment control techniques should be used to capture any 
soil that becomes eroded.12 
 
Risk Level 3 dischargers pose a higher risk to water quality and are therefore additionally required to 
ensure that post-construction soil loss is equivalent to or less than the pre-construction levels. 

f. Sediment Control 

Sediment control BMPs should be the secondary means of preventing storm water contamination.   When 
erosion control techniques are ineffective, sediment control techniques should be used to capture any soil 
that becomes eroded.  The discharger is required to consider perimeter control measures such as: 
installing silt fences or placing straw wattles below slopes.  These sediment control measures are only 

                                                      
 
 
 
 
 
 
 
 
12 U.S. Environmental Protection Agency.  2007.  Developing Your Storm Water Pollution Prevention Plan: A Guide 
for Construction Sites. 
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examples of what should be considered and should not preclude new or innovative approaches currently 
available or being developed.   
 
Because Risk Level 2 and 3 dischargers pose a higher risk to water quality, additional requirements for 
the application of sediment controls are imposed on these projects.  This General Permit also authorizes 
the Regional Water Boards to require Risk Level 3 dischargers to implement additional site-specific 
sediment control requirements if the implementation of other erosion or sediment controls are not 
adequately protecting the receiving waters. 

g. Run-on and Runoff Control 

Inappropriate management of run-on and runoff can result in excessive physical impacts to receiving 
waters from sediment and increased flows.  The discharger is required to manage all run-on and runoff 
from a project site.  Examples include: installing berms and other temporary run-on and runoff diversions. 
 
Risk Level 1 dischargers with lower risks to impact water quality are not subject to the run-on and runoff 
control requirements unless an evaluation deems them necessary or visual inspections show that such 
controls are required. 

h. Inspection, Maintenance and Repair 

All measures must be periodically inspected, maintained and repaired to ensure that receiving water 
quality is protected.  Frequent inspections coupled with thorough documentation and timely repair is 
necessary to ensure that all measures are functioning as intended. 

i. Rain Event Action Plan (REAP)  

A Rain Event Action Plan (REAP) is a written document, specific for each rain event.  A REAP should be 
designed that when implemented it protects all exposed portions of the site within 48 hours of any likely 
precipitation event forecast of 50% or greater probability. 
 
This General Permit requires Risk Level 2 and 3 dischargers to develop and implement a REAP designed 
to protect all exposed portions of their sites within 48 hours prior to any likely precipitation event.  The 
REAP requirement is designed to ensure that the discharger has adequate materials, staff, and time to 
implement erosion and sediment control measures that are intended to reduce the amount of sediment 
and other pollutants generated from the active site.  A REAP must be developed when there is likely a 
forecast of 50% or greater probability of precipitation in the project area.  (The National Oceanic and 
Atmospheric Administration (NOAA) defines a chance of precipitation as a probability of precipitation of 
30% to 50% chance of producing precipitation in the project area.13 NOAA defines the probability of 
precipitation (PoP) as the likelihood of occurrence (expressed as a percent) of a measurable amount 
(0.01 inch or more) of liquid precipitation (or the water equivalent of frozen precipitation) during a 
specified period of time at any given point in the forecast area.)  Forecasts are normally issued for 12-
hour time periods.  Descriptive terms for uncertainty and aerial coverage are used as follows:   
 

Table 8 -National Oceanic and Atmospheric Administration (NOAA) Definition of Probability of 
Precipitation (PoP) 

                                                      
 
 
 
 
 
 
 
 
13 http://www.crh.noaa.gov/lot/severe/wxterms.php. 
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PoP  
Expressions of 
Uncertainty  

Aerial  
Coverage 

0%  none used  none used

10%  none used  isolated 

20%  slight chance  isolated 

30-50%  chance  scattered 

60-70%  likely  numerous

80-100% none used  none used

 
The discharger must obtain the precipitation forecast information from the National Weather Service 
Forecast Office (http://www.srh.noaa.gov/). 
 

2. Linear Projects 

a. Linear Risk Determination 

LUPs vary in complexity and water quality concerns based on the type of project. This General Permit 
has varying application requirements based on the project’s risk to water quality.  Factors that lead to the 
characterization of the project include location, sediment risk, and receiving water risk.  

 
 Based on the location and complexity of a project area or project section area, LUPs are separated into 
project types.  As described below, LUPs have been categorized into three project types.    

i. Type 1 LUPs  

Type 1 LUPs are those construction projects where: 
 

(1) 70 percent or more of the construction activity occurs on a paved surface and 
where areas disturbed during construction will be returned to preconstruction 
conditions or equivalent protection established at the end of the construction 
activities for the day, or 

 
(2) greater than 30 percent of construction activities occur within the non-paved 

shoulders or land immediately adjacent to paved surfaces, or where construction 
occurs on unpaved improved roads, including their shoulders or land immediately 
adjacent to them where: 

 
Areas disturbed during construction will be returned to pre-construction conditions or equivalent 
protection established at the end of the construction activities for the day to minimize the potential for 
erosion and sediment deposition, and 
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Areas where established vegetation was disturbed during construction will be stabilized and re-vegetated 
by the end of project.  When required, adequate temporary stabilization Best Management Practices 
(BMPs) will be installed and maintained until vegetation is established to meet minimum cover 
requirements established in this General Permit for final stabilization. 
 
Type 1 LUPs typically do not have a high potential to impact storm water quality because (1) these 
construction activities are not typically conducted during a rain event, (2) these projects are normally 
constructed over a short period of time14, minimizing the duration that pollutants could potentially be 
exposed to rainfall; and (3) disturbed soils such as those from trench excavation are required to be 
hauled away, backfilled into the trench, and/or covered (e.g., metal plates, pavement, plastic covers over 
spoil piles) at the end of the construction day.   
 
Type 1 LUPs are determined during the risk assessment found in Attachment A.1 to be 1) low sediment 
risk and low receiving water risk; 2) low sediment risk and medium receiving water risk; and 3) medium 
sediment risk and low receiving water risk. 
 
 
This General Permit requires the discharger to ensure a SWPPP is developed for these construction 
activities that is specific to project type, location and characteristics. 

ii. Type 2 LUPs: 

Type 2 projects are determined to have a combination of High, Medium, and Low project sediment risk 
along with High, Medium, and Low receiving water risk.   Like Type 1 projects, Type 2 projects are 
typically constructed over a short period of time.  However, these projects have a higher potential to 
impact water quality because they:  
 

(1) typically occur outside the more urban/developed areas;  
 

(2) have larger areas of soil disturbance that are not closed or restored at the end of 
the day;  

 
(3) may have onsite stockpiles of soil, spoil and other materials;  

 
(4) cross or occur in close proximity to a wide variety of sensitive resources that may 

include, but are not limited to, steep topography and/or water bodies; and  
 

(5) have larger areas of disturbed soils that may be exposed for a longer  time 
interval  before final stabilization, cleanup and/or reclamation occurs.  

 
 This General Permit requires the discharger to develop and implement a SWPPP for these construction 
activities that are specific for project type, location and characteristics.  

iii. Type 3 LUPs: 

                                                      
 
 
 
 
 
 
 
 
14 Short period of time refers to a project duration of weeks to months, but typically less than one year in duration. 
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Type 3 projects are determined to have a combination of High and Medium project sediment risk along 
with High and Medium receiving water risk.  Similar to Type 2 projects, Type 3 projects have a higher 
potential to impact water quality because they:  
 

(1) typically occur outside of the more urban/developed areas;  
 

(2) have larger areas of soil disturbance that are not closed or restored at the end of 
the day;  

 
(3) may have onsite stockpiles of soil, spoil and other materials;  

 
(4) cross or occur in close proximity to a wide variety of sensitive resources that may 

include, but are not limited to, steep topography and/or water bodies; and  
 

(5) have larger areas of disturbed soils that may be exposed for a longer  time 
interval  before final stabilization, cleanup and/or reclamation occurs.   

 
This General Permit requires the discharger to develop and implement a SWPPP for these construction 
activities that are specific for project type, location, and characteristics. 
 

b. Linear Effluent Standards 

All LUPs are subject to the narrative effluent limitations specified in the General Permit. 
 
Type 2 and Type 3 projects are subject to technology-based NALs for pH and turbidity. 

c. Linear Good Housekeeping 

Improper use and handling of construction materials could potentially cause a threat to water quality.  In 
order to ensure proper site management of these construction materials, all LUP dischargers must 
comply with a minimum set of Good Housekeeping measures specified in Attachment A of this General 
Permit.   

d. Linear Non-Storm Water Management 

In order to ensure control of all non-storm water discharges during construction, all LUP dischargers must 
comply with the Non-Storm Water Management measures specified in Attachment A of this General 
Permit.   

e. Linear Erosion Control 

This General Permit requires all LUP dischargers to implement effective wind erosion control measures, 
and soil cover for inactive areas.  Type 3 LUPs posing a higher risk to water quality are additionally 
required to ensure the post-construction soil loss is equivalent to or less than the pre-construction levels. 

f. Linear Sediment Control 

In order to ensure control and containment of all sediment discharges, all LUP dischargers must comply 
with the general Sediment Control measures specified in Attachment A or this General Permit.  Additional 
requirements for sediment controls are imposed on Type 2 & 3 LUPs due to their higher risk to water 
quality. 

0044801



 

2009-0009-DWQ amended by 2010-0014-DWQ & 2012-0006-DWQ  
35   

g. Linear Run-on and Runoff Control 

Discharges originating outside of a project’s perimeter and flowing onto the property can adversely affect 
the quantity and quality of discharges originating from a project site.  In order to ensure proper 
management of run-on and runoff, all LUPs must comply with the run-on and runoff control measures 
specified in Attachment A of this General Permit.  Due to the lower risk of impacting water quality, Type 1 
LUPs are not required to implement run-on and runoff controls unless deemed necessary by the 
discharger. 

h. Linear Inspection, Maintenance and Repair 

Proper inspection, maintenance, and repair activities are important to ensure the effectiveness of on-site 
measures to control water quality.  In order to ensure that inspection, maintenance, and repair activities 
are adequately performed, the all LUP dischargers a re required to comply with the Inspection, 
Maintenance, and Repair requirements specified in Attachment A of this General Permit.   

K. ATS15 Requirements 

There are instances on construction sites where traditional erosion and sediment controls do not 
effectively control accelerated erosion.  Under such circumstances, or under circumstances where storm 
water discharges leaving the site may cause or contribute to an exceedance of a water quality standard, 
the use of an Active Treatment System (ATS) may be necessary.  Additionally, it may be appropriate to 
use an ATS when site constraints inhibit the ability to construct a correctly sized sediment basin, when 
clay and/or highly erosive soils are present, or when the site has very steep or long slope lengths.16   
 
Although treatment systems have been in use in some form since the mid-1990s, the ATS industry in 
California is relatively young, and detailed regulatory standards have not yet been developed.  Many 
developers are using these systems to treat storm water discharges from their construction sites.  The 
new ATS requirements set forth in this General Permit are based on those in place for small wastewater 
treatment systems, ATS regulations from the Central Valley Regional Water Quality Control Board 
(September 2005 memorandum “2005/2006 Rainy Season – Monitoring Requirements for Storm Water 
Treatment Systems that Utilize Chemical Additives to Enhance Sedimentation”), the Construction Storm 
Water Program at the State of Washington’s Department of Ecology, as well as recent advances in 
technology and knowledge of coagulant performance and aquatic safety. 
 
The effective design of an ATS requires a detailed survey and analysis of site conditions.  With proper 
planning, ATS performance can provide exceptional water quality discharge and prevent significant 
impacts to surface water quality, even under extreme environmental conditions. 
 
These systems can be very effective in reducing the sediment in storm water runoff, but the systems that 
use additives/polymers to enhance sedimentation also pose a potential risk to water quality (e.g., 
operational failure, equipment failure, additive/polymer release, etc.).  The State Water Board is 
concerned about the potential acute and chronic impacts that the polymers and other chemical additives 
may have on fish and aquatic organisms if released in sufficient quantities or concentrations.  In addition 
                                                      
 
 
 
 
 
 
 
 
15 An ATS is a treatment system that employs chemical coagulation, chemical flocculation, or electrocoagulation in 
order to reduce turbidity caused by fine suspended sediment. 
16 Pitt, R., S. Clark, and D. Lake.  2006.  Construction Site Erosion and Sediment Controls: Planning, Design, and 
Performance.  DEStech Publications.  Lancaster, PA.  370pp. 
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to anecdotal evidence of polymer releases causing aquatic toxicity in California, the literature supports 
this concern.17  For example, cationic polymers have been shown to bind with the negatively charged gills 
of fish, resulting in mechanical suffocation.18  Due to the potential toxicity impacts, which may be caused 
by the release of additives/polymers into receiving waters, this General Permit establishes residual 
polymer monitoring and toxicity testing requirements have been established in this General Permit for 
discharges from construction sites that utilize an ATS in order to protect receiving water quality and 
beneficial uses. 
 
The primary treatment process in an ATS is coagulation/flocculation.  ATS’s operate on the principle that 
the added coagulant is bound to suspended sediment, forming floc, which is gravitationally settled in 
tanks or a basin, or removed by sand filters.  A typical installation utilizes an injection pump upstream 
from the clarifier tank, basin, or sand filters, which is electronically metered to both flow rate and 
suspended solids level of the influent, assuring a constant dose.  The coagulant mixes and reacts with the 
influent, forming a dense floc.  The floc may be removed by gravitational setting in a clarifier tank or 
basin, or by filtration.  Water from the clarifier tank, basin, or sand filters may be routed through 
cartridge(s) and/or bag filters for final polishing.  Vendor-specific systems use various methods of dose 
control, sediment/floc removal, filtration, etc., that are detailed in project-specific documentation.  The 
particular coagulant/flocculant to be used for a given project is determined based on the water chemistry 
of the site because the coagulants are specific in their reactions with various types of sediments.  
Appropriate selection of dosage must be carefully matched to the characteristics of each site. 
 
ATS’s are operated in two differing modes, either Batch or Flow-Through.  Batch treatment can be 
defined as Pump-Treat-Hold-Test-Release.  In Batch treatment, water is held in a basin or tank, and is 
not discharged until treatment is complete.  Batch treatment involves holding or recirculating the treated 
water in a holding basin or tank(s) until treatment is complete or the basin or storage tank(s) is full.  In 
Flow-Through treatment, water is pumped into the ATS directly from the runoff collection system or storm 
water holding pond, where it is treated and filtered as it flows through the system, and is then directly 
discharged.  “Flow-Through Treatment” is also referred to as “Continuous Treatment.” 

1. Effluent Standards 

This General Permit establishes NELs for discharges from construction sites that utilize an ATS.  These 
systems lend themselves to NELs for turbidity and pH because of their known reliable treatment.  
Advanced systems have been in use in some form since the mid-1990s.  An ATS is considered reliable, 
can consistently produce a discharge of less than 10 NTU, and has been used successfully at many sites 
in several states since 1995 to reduce turbidity to very low levels.19   
 
This General Permit contains “compliance storm event” exceptions from the technology-based NELs for 
ATS discharges.  The rationale is that technology-based requirements are developed assuming a certain 
design storm.  In the case of ATS the industry-standard design storm is 10-year, 24-hour (as stated in 

                                                      
 
 
 
 
 
 
 
 
17 RomØen, K., B. Thu, and Ø. Evensen.  2002.  Immersion delivery of plasmid DNA II.  A study of the potentials of a 
chitosan based delivery system in rainbow trout (Oncorhynchus mykiss) fry.  Journal of Controlled Release 85: 215-
225. 
18 Bullock, G., V. Blazer, S. Tsukuda, and S. Summerfelt.  2000.  Toxicity of acidified chitosan for cultured rainbow 
trout (Oncorhynchus mykiss).  Aquaculture 185:273-280. 
19 Currier, B., G. Minton, R. Pitt, L. Roesner, K. Schiff, M. Stenstrom, E. Strassler, and E. Strecker.  2006.  The 
Feasibility of Numeric Effluent Limits Applicable to Discharges of Storm Water Associated with Municipal, Industrial 
and Construction Activities.   
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Attachment F of this General Permit), so the compliance storm event has been established as the 10-year 
24-hour event as well to provide consistency. 

2. Training 

Operator training is critical to the safe and efficient operation and maintenance of the ATS, and to ensure 
that all State Water Board monitoring and sampling requirements are met.  The General Permit requires 
that all ATS operators have training specific to using ATS’s liquid coagulants. 
 

L. Post-Construction Requirements 

Under past practices, new and redevelopment construction activities have resulted in modified natural 
watershed and stream processes.  This is caused by altering the terrain, modifying the vegetation and soil 
characteristics, introducing impervious surfaces such as pavement and buildings, increasing drainage 
density through pipes and channels, and altering the condition of stream channels through straightening, 
deepening, and armoring.  These changes result in a drainage system where sediment transport capacity 
is increased and sediment supply is decreased.  A receiving channel’s response is dependent on 
dominant channel materials and its stage of adjustment.   
 
Construction activity can lead to impairment of beneficial uses in two main ways.  First, during the actual 
construction process, storm water discharges can negatively affect the chemical, biological, and physical 
properties of downstream receiving waters.  Due to the disturbance of the landscape, the most likely 
pollutant is sediment, however pH and other non-visible pollutants are also of great concern. Second, 
after most construction activities are completed at a construction site, the finished project may result in 
significant modification of the site’s response to precipitation.  New development and redevelopment 
projects have almost always resulted in permanent post-construction water quality impacts because more 
precipitation ends up as runoff and less precipitation is intercepted, evapotranspired, and infiltrated.   
 
General Permit 99-08-DWQ required the SWPPP to include a description of all post-construction BMPs 
on a site and a maintenance schedule.  An effective storm water management strategy must address the 
full suite of storm events (water quality, channel protection, overbank flood protection, extreme flood 
protection) (Figure 2). 
 

 
Figure 2 - Suite of Storm Events 
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The post-construction storm water performance standards in this General Permit specifically address 
water quality and channel protection events.  Overbank flood protection and extreme flood protection 
events are traditionally dealt with in local drainage and flood protection ordinances.  However, measures 
in this General Permit to address water quality and channel protection also reduce overbank and extreme 
flooding impacts.  This General Permit aims to match post-construction runoff to pre-construction runoff 
for the 85th percentile storm event, which not only reduces the risk of impact to the receiving water’s 
channel morphology but also provides some protection of water quality.   
 
This General Permit clarifies that its runoff reduction requirements only apply to projects that lie outside of 
jurisdictions covered by a Standard Urban Storm water Management Plan (SUSMP) (or other more 
protective) post-construction requirements in either Phase I or Phase II permits. 
 
Figures 3 and 4, below, show the General Permit enrollees (to Order 99-08-DWQ, as of March 10, 2008) 
overlaid upon a map with SUSMP (or more protective) areas in blue and purple.  Areas without blue or 
purple indicate where the General Permit’s runoff reduction requirements would actually apply. 
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Figure 3 - Northern CA (2009) Counties / Cities With SUSMP-Plus Coverage 
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Figure 4 - Southern CA (2009) Counties / Cities With SUSMP-Plus Coverage 
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Water Quality:  
This General Permit requires dischargers to replicate the pre-project runoff water balance (defined as the 
amount of rainfall that ends up as runoff) for the smallest storms up to the 85th percentile storm event, or 
the smallest storm event that generates runoff, whichever is larger.  Contemporary storm water 
management generally routes these flows directly to the drainage system, increasing pollutant loads and 
potentially causing adverse effects on receiving waters.  These smaller water quality events happen much 
more frequently than larger events and generate much higher pollutant loads on an annual basis.  There 
are other adverse hydrological impacts that result from not designing according to the site’s pre-
construction water balance.  In Maryland, Klein20 noted that baseflow decreases as the extent of 
urbanization increases.  Ferguson and Suckling21 noted a similar relation in watersheds in Georgia.  On 
Long Island, Spinello and Simmons22 noted substantial decreases in base flow in intensely urbanized 
watersheds.  
 
The permit emphasizes runoff reduction through on-site storm water reuse, interception, evapo-
transpiration and infiltration through non-structural controls and conservation design measures (e.g., 
downspout disconnection, soil quality preservation/enhancement, interceptor trees).  Employing these 
measures close to the source of runoff generation is the easiest and most cost-effective way to comply 
with the pre-construction water balance standard.  Using low-tech runoff reduction techniques close to the 
source is consistent with a number of recommendations in the literature.23  In many cases, BMPs 
implemented close to the source of runoff generation cost less than end-of the pipe measures.24  
Dischargers are given the option of using Appendix 2 to calculate the required runoff volume or a 
watershed process-based, continuous simulation model such as the EPA’s Storm Water Management 
Model (SWMMM) or Hydrologic Simulation Program Fortran (HSPF). Such methods used by the 
discharger will be reviewed by the Regional Water Board upon NOT application.  
 
Channel Protection: 
In order to address channel protection, a basic understanding of fluvial geomorphic concepts is 
necessary.  A dominant paradigm in fluvial geomorphology holds that streams adjust their channel 
dimensions (width and depth) in response to long-term changes in sediment supply and bankfull 
discharge (1.5 to 2 year recurrence interval).  The bankfull stage corresponds to the discharge at which 
channel maintenance is the most effective, that is, the discharge at which the moving sediment, forming 
or removing bars, forming or changing bends and meanders, and generally doing work that results in the 
average morphologic characteristics of channels. 25  Lane (1955 as cited in Rosgen 199626) showed the 
generalized relationship between sediment load, sediment size, stream discharge and stream slope in 

                                                      
 
 
 
 
 
 
 
 
20 Klein 1979 as cited in Delaware Department of Natural Resources (DDNR).  2004.  Green Technology:  The 
Delaware Urban Runoff Management Approach.  Dover, DE.  117 pp. 
21 Ferguson and Suckling 1990 as cited Delaware Department of Natural Resources (DDNR).  2004.  Green 
Technology:  The Delaware Urban Runoff Management Approach.  Dover, DE.  117 pp.   
22 Center for Watershed Protection (CWP).  2000.  The Practice of Watershed Protection: Techniques for protecting 
our nation’s streams, lakes, rivers, and estuaries.  Ellicott City, MD.  741 pp.   
23 Bay Area Storm Water Management Agencies Association (BASMAA).  1997.  Start at the Source: Residential Site 
Planning and Design Guidance Manual for Storm Water Quality Protection.  Palo Alto, CA; 
McCuen, R.H. 2003 Smart Growth: hydrologic perspective. Journal of Professional Issues in Engineering Education 
and Practice. Vol (129), pp.151-154; 
Moglen, G.E. and S. Kim. 2007. Impervious imperviousness-are threshold based policies a good idea? Journal of the 
American Planning Association, Vol 73 No. 2. pp 161-171. 
24 Delaware Department of natural Resources (DDNR). 2004. Green technology: The Delaware urban Runoff 
Management Approcah. Dover, DE. 117 pp. 
25 Dunne, T and L.B. Leopold. 1978.  Water in Environmental Planning.  San Francisco W.H. Freeman and Company 
26 Rosgen. D.L.  1996.  Applied River Morphology.  Pagosa Springs.  Wildland Hydrology 
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Figure 5.  A change in any one of these variables sets up a series of mutual adjustments in the 
companion variables with a resulting direct change in the physical characteristics of the stream channel.   
 

 
Figure 5 - Schematic of the Lane Relationship 

After Lane (1955) as cited in Rosgen (1996) 

 

 
Stream slope multiplied by stream discharge (the right side of the scale) is essentially an approximation of 
stream power, a unifying concept in fluvial geomorphology (Bledsoe 1999).  Urbanization generally 
increases stream power and affects the resisting forces in a channel (sediment load and sediment size 
represented on the left side of the scale).   
 
During construction, sediment loads can increase from 2 to 40,000 times over pre-construction levels.27  
Most of this sediment is delivered to stream channels during large, episodic rain events.28  This increased 
sediment load leads to an initial aggradation phase where stream depths may decrease as sediment fills 
the channel, leading to a decrease in channel capacity and increase in flooding and overbank deposition.  
A degradation phase initiates after construction is completed.  
 
Schumm et. al (1984) developed a channel evolution model that describes the series of adjustments from 
initial downcutting, to widening, to establishing new floodplains at lower elevations (Figure 6).   

 

 
                                                      
 
 
 
 
 
 
 
 
27 Goldman S.J., K. Jackson, and T.A. Bursztynsky.  1986.  Erosion and Sediment Control Handbook.  McGraw Hill.  
San Francisco. 
28 Wolman 1967 as cited in Paul, M.P. and J.L. Meyer.  2001.  Streams in the Urban Landscape.  Annu. Rev.Ecol. 
Syst.  32: 333-365. 
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Figure 6 - Channel Changes Associated with Urbanization 

After Incised Channel Evolution Sequence in Schumm et. al 1984 
 
 
Channel incision (Stage II) and widening (Stages III and to a lesser degree, Stage IV) are due to a 
number of fundamental changes on the landscape.  Connected impervious area and compaction of 
pervious surfaces increase the frequency and volume of bankfull discharges.29  Increased drainage 
density (miles of stream length per square mile of watershed) also negatively impacts receiving stream 
channels.30  Increased drainage density and hydraulic efficiency leads to an increase in the frequency 
and volume of bankfull discharges because the time of concentration is shortened.  Flows from 
engineered pipes and channels are also often “sediment starved” and seek to replenish their sediment 
supply from the channel.   
 
Encroachment of stream channels can also lead to an increase in stream slope, which leads to an 
increase in stream power.  In addition, watershed sediment loads and sediment size (with size generally 
represented as the median bed and bank particle size, or d50) decrease during urbanization.31 This means 
                                                      
 
 
 
 
 
 
 
 
29 Booth, D. B. and C. R. Jackson. 1997. Urbanization of Aquatic Systems: Degradation Thresholds, 
Storm Water Detection, and the Limits of Mitigation. Journal of the American Water Resources 
Association Vol. 33, No.5, pp. 1077-1089. 
30 May, C.W.  1998.  Cumulative effects of urbanization on small streams in the Puget Sound Lowland ecoregion.  
Conference proceedings from Puget Sound Research '98 held March 12, 13 1998 in Seattle, WA; 
  Santa Clara Valley Urban Runoff Pollution Prevention Program.  2002.  Hydromodification Management Plan 
Literature Review.  80 pp. 
31 Finkenbine, J.K., D.S. Atwater, and D.S. Mavinic.  2000.  Stream health after urbanization.  J. Am. Water Resour. 
Assoc.  36:1149-60; 
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that even if pre- and post-development stream power are the same, more erosion will occur in the post-
development stage because the smaller particles are less resistant (provided they are non-cohesive).   
 
As shown in Stages II and III, the channel deepens and widens to accommodate the increased stream 
power 32and decrease in sediment load and sediment size.  Channels may actually narrow as entrained 
sediment from incision is deposited laterally in the channel.  After incised channels begin to migrate 
laterally (Stage III), bank erosion begins, which leads to general channel widening.33  At this point, a 
majority of the sediment that leaves a drainage area comes from within the channel, as opposed to the 
background and construction related hillslope contribution.  Stage IV is characterized by more aggradation 
and localized bank instability.  Stage V represents a new quasi-equilibrium channel morphology in 
balance with the new flow and sediment supply regime.  In other words, stream power is in balance with 
sediment load and sediment size.   
 
The magnitude of the channel morphology changes discussed above varies along a stream network as 
well as with the age of development, slope, geology (sand-bedded channels may cycle through the 
evolution sequence in a matter of decades whereas clay-dominated channels may take much longer), 
watershed sediment load and size, type of urbanization, and land use history.  It is also dependent on a 
channel’s stage in the channel evolution sequence when urbanization occurs.  Management strategies 

                                                                                                                                                                           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pizzuto, J.E. W.S. Hession, and M. McBride.  2000.  Comparing gravel-bed rivers in paired urban and rural 
catchments of southeastern Pennsylvania.  Geology  28:79-82.   
32 Hammer 1973 as cited in Delaware Department of Natural Resources (DDNR).  2004.  Green Technology:  The 
Delaware Urban Runoff Management Approach.  Dover, DE.  117 pp; 
Booth, D.B.  1990.  Stream Channel Incision Following Drainage Basin Urbanization.  Water Resour. Bull.  26:407-
417.   
33 Trimble, S.W. 1997. Contribution of Stream Channel Erosion to Sediment Yield from an Urbanizing Watershed. 
Science: Vol. 278 (21), pp. 1442-1444. 
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must take into account a channel’s stage of adjustment and account for future changes in the evolution of 
channel form (Stein and Zaleski 2005). 34   
 
Traditional structural water quality BMPs (e.g. detention basins and other devices used to store volumes 
of runoff) unless they are highly engineered to provide adequate flow duration control, do not adequately 
protect receiving waters from accelerated channel bed and bank erosion, do not address post-
development increases in runoff volume, and do not mitigate the decline in benthic macroinvertebrate 
communities in the receiving waters35 suggest that structural BMPs are not as effective in protecting 
aquatic communities as a continuous riparian buffer of native vegetation.  This is supported by the 
findings of Zucker and White36, where instream biological metrics were correlated with the extent of 
forested buffers.   
 
This General Permit requires dischargers to maintain pre-development drainage densities and times of 
concentration in order to protect channels and encourages dischargers to implement setbacks to reduce 
channel slope and velocity changes that can lead to aquatic habitat degradation.   
 
There are a number of other approaches for modeling fluvial systems, including statistical and physical 
models and simpler stream power models.37  The use of these models in California is described in Stein 
and Zaleski (2005).38  Rather than prescribe a specific one-size-fits-all modeling method in this permit, the 
State Water Board intends to develop a stream power and channel evolution model-based framework to 
assess channels and develop a hierarchy of suitable analysis methods and management strategies. In 
time, this framework may become a State Water Board water quality control policy.   
 
Permit Linkage to Overbank and Extreme Flood Protection 
Site design BMPs (e.g. rooftop and impervious disconnection, vegetated swales, setbacks and buffers) 
filter and settle out pollutants and provide for more infiltration than is possible for traditional centralized 
structural BMPs placed at the lowest point in a site.  They provide source control for runoff and lead to a 
reduction in pollutant loads.  When implemented, they also help reduce the magnitude and volume of 
larger, less frequent storm events (e.g., 10-yr, 24-hour storm and larger), thereby reducing the need for 
expensive flood control infrastructure.  Nonstructural BMPs can also be a landscape amenity, instead of a 
large isolated structure requiring substantial area for ancillary access, buffering, screening and 
maintenance facilities.25 The multiple benefits of using non-structural benefits will be critically important as 
the state’s population increases and imposes strains upon our existing water resources.  
 
Maintaining predevelopment drainage densities and times of concentration will help reduce post-
development peak flows and volumes in areas not covered under a municipal permit.  The most effective 
way to preserve drainage areas and maximize time of concentration is to implement landform grading, 

                                                      
 
 
 
 
 
 
 
 
34 Stein, E.S. and S. Zaleski.  2005.Managing runoff to protect natural stream: the latest developments on 
investigation and management of hydromodification in California.  Southern California Coastal Water Research 
Project Technical Report 475.  26 pp.    
35 Horner, R.R.  2006.  Investigation of the Feasibility and Benefits of Low-Impact Site Design Practices (LID) for the 
San Diego Region.  Available at: http://www.projectcleanwater.org/pdf/permit/case-study_lid.pdf. 
36 Delaware Department of Natural Resources (DDNR).  2004.  Green Technology:  The Delaware Urban Runoff 
Management Approach.  Dover, DE.  117 pp.   
37 Finlayson, D.P. and D.R. Montgomery.  2003.  Modeling large-scale fluvial erosion in geographic information 
systems.  Geomorphology (53), pp. 147-164).   
38 Stein, E.S. and S. Zaleski.  2005.Managing runoff to protect natural stream: the latest developments on 
investigation and management of hydromodification in California.  Southern California Coastal Water Research 
Project Technical Report 475.  26 pp.    
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incorporate site design BMPs and implement distributed structural BMPs (e.g., bioretention cells, rain 
gardens, rain cisterns).   
 

M. Storm Water Pollution Prevention Plans 

USEPA’s Construction General Permit requires that qualified personnel conduct inspections.  USEPA 
defines qualified personnel as “a person knowledgeable in the principles and practice of erosion and 
sediment controls who possesses the skills to assess conditions at the construction site that could impact 
storm water quality and to assess the effectiveness of any sediment and erosion control measures 
selected to control the quality of storm water discharges from the construction activity.”39  USEPA also 
suggests that qualified personnel prepare SWPPPs and points to numerous states that require certified 
professionals to be on construction sites at all times.  States that currently have certification programs are 
Washington, Georgia, Florida, Delaware, Maryland, and New Jersey.  The Permit 99-08-DWQ did not 
require that qualified personnel prepare SWPPPs or conduct inspections.  However, to ensure that water 
quality is being protected, this General Permit requires that all SWPPPs be written, amended, and 
certified by a Qualified SWPPP Developer.  A Qualified SWPPP Developer must possess one of the eight 
certifications and or registrations specified in this General Permit and effective two years after the 
adoption date of this General Permit, must have attended a State Water Board-sponsored or approved 
Qualified SWPPP Developer training course.  Table 9 provides an overview of the criteria used in 
determining qualified certification titles for a QSD and QSP. 

                                                      
 
 
 
 
 
 
 
 
39 US Environmental Protection Agency. Stormwater Pollution Prevention Plans for Construction Activities. 
<http://cfpub.epa.gov/npdes/stormwater/swppp.cfm> and <http://www.epa.gov/npdes/pubs/sw_swppp_guide.pdf>. 
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Table 9 - Qualified SWPPP Developer/ Qualified SWPPP Practitioner Certification Criteria 

Certification/ Title Registered By QSD/QSP Certification Criteria 

Professional Civil 
Engineer California 

Both 

1. Approval Process           
2. Code of Ethics             
3. Accountability              
4.  Pre-requisites 

Professional 
Geologist or 
Engineering 
Geologist 

California 

Both 

1. Approval Process           
2. Code of Ethics              
3. Accountability             
4.  Pre-requisites 

Landscape 
Architect California 

Both 

1. Approval Process           
2. Code of Ethics              
3. Accountability             
4.  Pre-requisites 

Professional 
Hydrologist 

American Institute of 
Hydrology 

Both 

1. Approval Process 
2. Code of Ethics 
3. Accountability 
4.  Pre-requisites 

Certified 
Professional in 
Erosion and 
Sediment 
Control™ 
(CPESC) 

Enviro Cert International 
Inc. 

Both 

1. Approval Process 
2. Code of Ethics 
3. Accountability 
4.  Pre-requisites 
5. Continuing Education 

Certified Inspector 
of Sediment and 
Erosion ControlTM 
(CISEC) 

Certified Inspector of 
Sediment and Erosion 
Control, Inc. 

QSP 

1. Approval Process          
2. Code of Ethics              
3. Accountability             
4.  Pre-requisites              
5. Continuing Education 

Certified Erosion, 
Sediment and 
Storm Water 
Inspector™ 
(CESSWI) 

Enviro Cert International 
Inc. 

QSP 

1. Approval Process           
2. Code of Ethics              
3. Accountability             
4.  Pre-requisites              
5. Continuing Education 

Certified 
Professional in 
Storm Water 
Quality™ 
(CPSWQ) 

Enviro Cert International 
Inc. 

Both 

1. Approval Process           
2. Code of Ethics              
3. Accountability             
4.  Pre-requisites              
5. Continuing Education 
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The previous versions of the General Permit required development and implementation of a SWPPP as 
the primary compliance mechanism.  The SWPPP has two major objectives: (1) to help identify the 
sources of sediment and other pollutants that affect the quality of storm water discharges; and (2) to 
describe and ensure the implementation of BMPs to reduce or eliminate sediment and other pollutants in 
storm water and non-storm water discharges.  The SWPPP must include BMPs that address source 
control, BMPs that address pollutant control, and BMPs that address treatment control.  
 
This General Permit shifts some of the measures that were covered by this general requirement to 
specific permit requirements, each individually enforceable as a permit term.  This General Permit 
emphasizes the use of appropriately selected, correctly installed and maintained pollution reduction 
BMPs.  This approach provides the flexibility necessary to establish BMPs that can effectively address 
source control of pollutants during changing construction activities.  These specific requirements also 
improve both the clarity and the enforceability of the General Permit so that the dischargers understand, 
and the public can determine whether the discharges are in compliance with, permit requirements. 
 
The SWPPP must be implemented at the appropriate level to protect water quality at all times throughout 
the life of the project.   The SWPPP must remain on the site during construction activities, commencing 
with the initial mobilization and ending with the termination of coverage under the General Permit.  For 
LUPs the discharger shall make the SWPPP available at the construction site during working hours while 
construction is occurring and shall be made available upon request by a State or Municipal inspector.  
When the original SWPPP is retained by a crewmember in a construction vehicle and is not currently at 
the construction site, current copies of the BMPs and map/drawing will be left with the field crew and the 
original SWPPP shall be made available via a request by radio or telephone.  Once construction activities 
are complete, until stabilization is achieved, the SWPPP shall be available from the SWPPP contact listed 
in the PRDs 
  
A SWPPP must be appropriate for the type and complexity of a project and will be developed and 
implemented to address project specific conditions.  Some projects may have similarities or complexities, 
yet each project is unique in its progressive state that requires specific description and selection of BMPs 
needed to address all possible generated pollutants 
 

N. Regional Water Board Authorities 

Because this General Permit will be issued to thousands of construction sites across the State, the 
Regional Water Boards retain discretionary authority over certain issues that may arise from the 
discharges in their respective regions. This General Permit does not grant the Regional Water Boards 
any authority they do not otherwise have; rather, it merely emphasizes that the Regional Water Boards 
can take specific actions related to this General Permit. For example, the Regional Water Boards will be 
enforcing this General Permit and may need to adjust some requirements for a discharger based on the 
discharger’s compliance history.   
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STORM WATER DISCHARGES  

ASSOCIATED WITH CONSTRUCTION AND LAND DISTURBANCE 
ACTIVITIES 

 
ORDER NO. 2009-0009-DWQ 

NPDES NO. CAS000002 
 

 
 
IT IS HEREBY ORDERED, that this Order supersedes Order No. 99-08-DWQ 
[as amended by Order No. 2010-0014-DWQ] except for enforcement purposes.  
The Discharger shall comply with the requirements in this Order to meet the 
provisions contained in Division 7 of the California Water Code (commencing 
with section 13000) and regulations adopted thereunder, and the provisions of 
the federal Clean Water Act and regulations and guidelines adopted thereunder. 
 
 
I, Jeanine Townsend, Clerk to the Board, do hereby certify that this Order with all 
attachments is a full, true, and correct copy of an Order adopted by the State 
Water Resources Control Board, on September 2, 2009. 
 
AYE:  Vice Chair Frances Spivy-Weber 
   Board Member Arthur G. Baggett, Jr. 
   Board Member Tam M. Doduc 
NAY:  Chairman Charles R. Hoppin 
ABSENT: None 
ABSTAIN: None 
 
             

Jeanine Townsend 
Clerk to the Board 

 

This Order was adopted by the State Water Resources Control 
Board on: September 2, 2009 

This Order shall become effective on:   July 1, 2010 
This Order shall expire on: September 2, 2014  
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NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
GENERAL PERMIT FOR  

STORM WATER DISCHARGES  
ASSOCIATED WITH CONSTRUCTION AND LAND DISTURBANCE 

ACTIVITIES 
 

ORDER NO. 2010-0014-DWQ 
NPDES NO. CAS000002 

 

 

Order No. 2009-0009-DWQ was adopted by the State Water 
Resources Control Board on: September 2, 2009 

Order No. 2009-0009-DWQ became effective on:   July 1, 2010 
Order No. 2009-0009-DWQ shall expire on: September 2, 2014 
This Order, which amends Order No. 2009-0009-DWQ, was 
adopted by the State Water Resources Control Board on: November 16, 2010 

This Order shall become effective on: February 14, 2011 

IT IS HEREBY ORDERED that this Order amends Order No. 2009-0009-DWQ.  
Additions to Order No. 2009-0009-DWQ are reflected in blue-underline text and 
deletions are reflected in red-strikeout text. 
  
IT IS FURTHER ORDERED that staff are directed to prepare and post a 
conformed copy of Order No. 2009-0009-DWQ incorporating the revisions made 
by this Order. 
 
I, Jeanine Townsend, Clerk to the Board, do hereby certify that this Order with all 
attachments is a full, true, and correct copy of an Order adopted by the State 
Water Resources Control Board, on November 16, 2010. 
 
AYE:  Chairman Charles R. Hoppin 
  Vice Chair Frances Spivy-Weber 
   Board Member Arthur G. Baggett, Jr.  
   Board Member Tam M. Doduc 
NAY:  None 
ABSENT: None 
ABSTAIN: None 
 
             
 Jeanine Townsend 
 Clerk to the Board 

 i
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ASSOCIATED WITH CONSTRUCTION AND LAND DISTURBANCE ACTIVITIES 

 
ORDER NO. 2012-0006-DWQ 

NPDES NO. CAS000002 
 

 
IT IS HEREBY ORDERED that this Order amends Order No. 2009-0009-DWQ.  Additions to 
Order No. 2009-0009-DWQ are reflected in blue-underline text and deletions are reflected in 
red-strikeout text. 
 
IT IS FURTHER ORDERED that staff are directed to prepare and post a conformed copy of 
Order No. 2009-000-DWQ incorporating the revisions made by this Order. 
 
I, Jeanine Townsend, Clerk to the Board, do hereby certify that this Order with all attachments is 
a full, true, and correct copy of an Order adopted by the State Water Resources Control Board, 
on July 17, 2012. 
 
AYE:   Chairman Charles R. Hoppin 
  Vice Chair Frances Spivy-Weber 
  Board Member Tam M. Doduc 
  Board Member Steven Moore 
  Board Member Felicia Marcus 
NAY:  None 
ABSENT: None 
ABSTAIN: None 
              
  Jeanine Townsend 
  Clerk to the Board 

Order No. 2009-0009-DWQ was adopted by the State Water Resources 
Control Board on: September 2, 2009 

Order No. 2009-0009-DWQ became effective on:   July 1, 2010 

Order No. 2010-0014-DWQ became effective on: February 14, 2011 

Order No. 2009-0009-DWQ as amended by 2010-0014-DWQ shall 
expire on: September 2, 2014 

This Order, which amends Order No. 2009-0009-DWQ as amended by 
2010-0014-DWQ, was adopted by the State Water Resources Control 
Board on: 

July 17, 2012 

This Order No. 2012-0006-DWQ shall become effective on: July 17, 2012  
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STATE WATER RESOURCES CONTROL BOARD 
ORDER NO. 2009-0009-DWQ  

[AS AMENDED BY ORDER NO. 2010-0014-DWQ] 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

GENERAL PERMIT NO. CAS000002 
 

WASTE DISCHARGE REQUIREMENTS 
FOR 

DISCHARGES OF STORM WATER RUNOFF ASSOCIATED WITH 
CONSTRUCTION AND LAND DISTURBANCE ACTIVITIES 

 
I. FINDINGS 
 

A. General Findings 
  
 The State Water Resources Control Board (State Water Board) finds that: 

 
1. The federal Clean Water Act (CWA) prohibits certain discharges of 

storm water containing pollutants except in compliance with a National 
Pollutant Discharge Elimination System (NPDES) permit (Title 33 
United States Code (U.S.C.) §§ 1311 and 1342(p); also referred to as 
Clean Water Act (CWA) §§ 301 and 402(p)).  The U.S. Environmental 
Protection Agency (U.S. EPA) promulgates federal regulations to 
implement the CWA’s mandate to control pollutants in storm water 
runoff discharges.  (Title 40 Code of Federal Regulations (C.F.R.) 
Parts 122, 123, and 124).  The federal statutes and regulations require 
discharges to surface waters comprised of storm water associated with 
construction activity, including demolition, clearing, grading, and 
excavation, and other land disturbance activities (except operations 
that result in disturbance of less than one acre of total land area and 
which are not part of a larger common plan of development or sale), to 
obtain coverage under an NPDES permit.  The NPDES permit must 
require implementation of Best Available Technology Economically 
Achievable (BAT) and Best Conventional Pollutant Control Technology 
(BCT) to reduce or eliminate pollutants in storm water runoff.  The 
NPDES permit must also include additional requirements necessary to 
implement applicable water quality standards.  

  
2. This General Permit authorizes discharges of storm water associated 

with construction activity so long as the dischargers comply with all 
requirements, provisions, limitations and prohibitions in the permit.  In 
addition, this General Permit regulates the discharges of storm water 
associated with construction activities from all Linear 
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Underground/Overhead Projects resulting in the disturbance of greater 
than or equal to one acre (Attachment A). 

 
3. This General Permit regulates discharges of pollutants in storm water 

associated with construction activity (storm water discharges) to waters 
of the United States from construction sites that disturb one or more 
acres of land surface, or that are part of a common plan of 
development or sale that disturbs more than one acre of land surface.   

 
4. This General Permit does not preempt or supersede the authority of 

local storm water management agencies to prohibit, restrict, or control 
storm water discharges to municipal separate storm sewer systems or 
other watercourses within their jurisdictions. 

 
5. This action to adopt a general NPDES permit is exempt from the 

provisions of Chapter 3 of the California Environmental Quality Act 
(CEQA) (Public Resources Code Section 21100, et seq.), pursuant to 
Section 13389 of the California Water Code. 

 
6. Pursuant to 40 C.F.R. § 131.12 and State Water Board Resolution No. 

68-16,1 which incorporates the requirements of § 131.12 where 
applicable, the State Water Board finds that discharges in compliance 
with this General Permit will not result in the lowering of water quality 
standards, and are therefore consistent with those provisions. 
Compliance with this General Permit will result in improvements in 
water quality. 

 
7. This General Permit serves as an NPDES permit in compliance with 

CWA § 402 and will take effect on July 1, 2010 by the State Water 
Board provided the Regional Administrator of the U.S. EPA has no 
objection.  If the U.S. EPA Regional Administrator objects to its 
issuance, the General Permit will not become effective until such 
objection is withdrawn. 

 
8. Following adoption and upon the effective date of this General Permit, 

the Regional Water Quality Control Boards (Regional Water Boards) 
shall enforce the provisions herein. 

 
9. Regional Water Boards establish water quality standards in Basin 

Plans.  The State Water Board establishes water quality standards in 
various statewide plans, including the California Ocean Plan.  U.S. 
EPA establishes water quality standards in the National Toxic Rule 
(NTR) and the California Toxic Rule (CTR).   

                                            
1 Resolution No. 68-16 generally requires that existing water quality be maintained unless degradation is 
justified based on specific findings. 
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10. This General Permit does not authorize discharges of fill or dredged 

material regulated by the U.S. Army Corps of Engineers under CWA § 
404 and does not constitute a waiver of water quality certification under 
CWA § 401. 

 
11. The primary storm water pollutant at construction sites is excess 

sediment.  Excess sediment can cloud the water, which reduces the 
amount of sunlight reaching aquatic plants, clog fish gills, smother 
aquatic habitat and spawning areas, and impede navigation in our 
waterways.  Sediment also transports other pollutants such as 
nutrients, metals, and oils and greases.   

 
12. Construction activities can impact a construction site’s runoff sediment 

supply and transport characteristics.  These modifications, which can 
occur both during and after the construction phase, are a significant 
cause of degradation of the beneficial uses established for water 
bodies in California.  Dischargers can avoid these effects through 
better construction site design and activity practices. 

 
13. This General Permit recognizes four distinct phases of construction 

activities.  The phases are Grading and Land Development Phase, 
Streets and Utilities Phase, Vertical Construction Phase, and Final 
Landscaping and Site Stabilization Phase.  Each phase has activities 
that can result in different water quality effects from different water 
quality pollutants.  This General Permit also recognizes inactive 
construction as a category of construction site type. 

 
14. Compliance with any specific limits or requirements contained in this 

General Permit does not constitute compliance with any other 
applicable requirements. 

 
15. Following public notice in accordance with State and Federal laws and 

regulations, the State Water Board heard and considered all comments 
and testimony in a public hearing on 06/03/2009.  The State Water 
Board has prepared written responses to all significant comments. 

 
16. Construction activities obtaining coverage under the General Permit 

may have multiple discharges subject to requirements that are specific 
to general, linear, and/or active treatment system discharge types. 

 
17. The State Water Board may reopen the permit if the U.S. EPA adopts 

a final effluent limitation guideline for construction activities. 
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B. Activities Covered Under the General Permit 

 
18. Any construction or demolition activity, including, but not limited to, 

clearing, grading, grubbing, or excavation, or any other activity that 
results in a land disturbance of equal to or greater than one acre. 

 
19. Construction activity that results in land surface disturbances of less 

than one acre if the construction activity is part of a larger common 
plan of development or the sale of one or more acres of disturbed land 
surface. 

 
20. Construction activity related to residential, commercial, or industrial 

development on lands currently used for agriculture including, but not 
limited to, the construction of buildings related to agriculture that are 
considered industrial pursuant to U.S. EPA regulations, such as dairy 
barns or food processing facilities. 

 
21. Construction activity associated with Linear Underground/Overhead 

Utility Projects (LUPs) including, but not limited to, those activities 
necessary for the installation of underground and overhead linear 
facilities (e.g., conduits, substructures, pipelines, towers, poles, cables, 
wires, connectors, switching, regulating and transforming equipment 
and associated ancillary facilities) and include, but are not limited to, 
underground utility mark-out, potholing, concrete and asphalt cutting 
and removal, trenching, excavation, boring and drilling, access road 
and pole/tower pad and cable/wire pull station, substation construction, 
substructure installation, construction of tower footings and/or 
foundations, pole and tower installations, pipeline installations, 
welding, concrete and/or pavement repair or replacement, and 
stockpile/borrow locations. 

 
22. Discharges of sediment from construction activities associated with oil 

and gas exploration, production, processing, or treatment operations or 
transmission facilities.2 

 
23. Storm water discharges from dredge spoil placement that occur 

outside of U.S. Army Corps of Engineers jurisdiction (upland sites) and 
that disturb one or more acres of land surface from construction activity 
are covered by this General Permit.  Construction sites that intend to 
disturb one or more acres of land within the jurisdictional boundaries of 

                                            
2 Pursuant to the Ninth Circuit Court of Appeals’ decision in NRDC v. EPA (9th Cir. 2008) 526 F.3d 591, and 
subsequent denial of the U.S. EPA’s petition for reconsideration in November 2008, oil and gas construction 
activities discharging storm water contaminated only with sediment are no longer exempt from the NPDES 
program. 
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a CWA § 404 permit should contact the appropriate Regional Water 
Board to determine whether this permit applies to the site. 

 
C. Activities Not Covered Under the General Permit 

 
24. Routine maintenance to maintain original line and grade, hydraulic 

capacity, or original purpose of the facility.  
 

25. Disturbances to land surfaces solely related to agricultural operations 
such as disking, harrowing, terracing and leveling, and soil preparation.  

 
26. Discharges of storm water from areas on tribal lands; construction on 

tribal lands is regulated by a federal permit. 
 

27. Construction activity and land disturbance involving discharges of 
storm water within the Lake Tahoe Hydrologic Unit.  The Lahontan 
Regional Water Board has adopted its own permit to regulate storm 
water discharges from construction activity in the Lake Tahoe 
Hydrologic Unit (Regional Water Board 6SLT).  Owners of construction 
sites in this watershed must apply for the Lahontan Regional Water 
Board permit rather than the statewide Construction General Permit.   

 
28. Construction activity that disturbs less than one acre of land surface, 

and that is not part of a larger common plan of development or the sale 
of one or more acres of disturbed land surface.  

 
29. Construction activity covered by an individual NPDES Permit for storm 

water discharges.  
 

30. Discharges from small (1 to 5 acre) construction activities with an 
approved Rainfall Erosivity Waiver authorized by U.S. EPA Phase II 
regulations certifying to the State Board that small construction activity 
will occur only when the Rainfall Erosivity Factor is less than 5 (“R” in 
the Revised Universal Soil Loss Equation). 

 
31. Landfill construction activity that is subject to the Industrial General 

Permit. 
 

32. Construction activity that discharges to Combined Sewer Systems. 
 

33. Conveyances that discharge storm water runoff combined with 
municipal sewage. 

 
34. Discharges of storm water identified in CWA § 402(l)(2), 33 U.S.C. § 

1342(l)(2). 
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35. Discharges occurring in basins that are not tributary or hydrologically 
connected to waters of the United States (for more information contact 
your Regional Water Board). 

 
D. Obtaining and Modifying General Permit Coverage 

 
36. This General Permit requires all dischargers to electronically file all 

Permit Registration Documents (PRDs), Notices of Termination (NOT), 
changes of information, annual reporting, and other compliance 
documents required by this General Permit through the State Water 
Board’s Storm water Multi-Application and Report Tracking System 
(SMARTS) website. 

 
37. Any information provided to the Regional Water Board shall comply 

with the Homeland Security Act and any other federal law that 
concerns security in the United States; any information that does not 
comply should not be submitted. 

 
38. This General Permit grants an exception from the Risk Determination 

requirements for existing sites covered under Water Quality Orders No. 
99-08-DWQ, and No. 2003-0007-DWQ.  For certain sites, adding 
additional requirements may not be cost effective.  Construction sites 
covered under Water Quality Order No. 99-08-DWQ shall obtain permit 
coverage at the Risk Level 1.  LUPs covered under Water Quality 
Order No. 2003-0007-DWQ shall obtain permit coverage as a Type 1 
LUP.  The Regional Water Boards have the authority to require Risk 
Determination to be performed on sites currently covered under Water 
Quality Orders No. 99-08-DWQ and No. 2003-0007-DWQ where they 
deem it necessary.  The State Water Board finds that there are two 
circumstances when it may be appropriate for the Regional Water 
Boards to require a discharger that had filed an NOI under State Water 
Board Order No. 99-08-DWQ to recalculate the site’s risk level.  These 
circumstances are: (1) when the discharger has a demonstrated 
history of noncompliance with State Water Board Order No. 99-08-
DWQ or; (2) when the discharger’s site poses a significant risk of 
causing or contributing to an exceedance of a water quality standard 
without the implementation of the additional Risk Level 2 or 3 
requirements. 

 
E. Prohibitions 

 
39. All discharges are prohibited except for the storm water and non-storm 

water discharges specifically authorized by this General Permit or 
another NPDES permit. Non-storm water discharges include a wide 
variety of sources, including improper dumping, spills, or leakage from 
storage tanks or transfer areas.  Non-storm water discharges may 
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contribute significant pollutant loads to receiving waters.  Measures to 
control spills, leakage, and dumping, and to prevent illicit connections 
during construction must be addressed through structural as well as 
non-structural Best Management Practices (BMPs)3.  The State Water 
Board recognizes, however, that certain non-storm water discharges 
may be necessary for the completion of construction.   

 
40.  This General Permit prohibits all discharges which contain a 

hazardous substance in excess of reportable quantities established in 
40 C.F.R. §§ 117.3 and 302.4, unless a separate NPDES Permit has 
been issued to regulate those discharges.   

 
41. This General Permit incorporates discharge prohibitions contained in 

water quality control plans, as implemented by the State Water Board 
and the nine Regional Water Boards.   

 
42. Pursuant to the Ocean Plan, discharges to Areas of Special Biological 

Significance (ASBS) are prohibited unless covered by an exception 
that the State Water Board has approved. 

 
43. This General Permit prohibits the discharge of any debris4 from 

construction sites.  Plastic and other trash materials can cause 
negative impacts to receiving water beneficial uses.  The State Water 
Board encourages the use of more environmentally safe, 
biodegradable materials on construction sites to minimize the potential 
risk to water quality. 

 
F. Training 

 
44. In order to improve compliance with and to maintain consistent 

enforcement of this General Permit, all dischargers are required to 
appoint two positions - the Qualified SWPPP Developer (QSD) and the 
Qualified SWPPP Practitioner (QSP) - who must obtain appropriate 
training.  Together with the key stakeholders, the State and Regional 
Water Boards are leading the development of this curriculum through a 
collaborative organization called The Construction General Permit 
(CGP) Training Team.   

 
45. The Professional Engineers Act (Bus. & Prof. Code section 6700, et 

seq.) requires that all engineering work must be performed by a 
California licensed engineer. 

                                            
3 BMPs are scheduling of activities, prohibitions of practices, maintenance procedures, and other 
management practices to prevent or reduce the discharge of pollutants to waters of the United States. BMPs 
also include treatment requirements, operating procedures, and practice to control site runoff, spillage or 
leaks, sludge or waste disposal, or drainage from raw material storage. 
 
4 Litter, rubble, discarded refuse, and remains of destroyed inorganic anthropogenic waste. 
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G. Determining and Reducing Risk 
 
46. The risk of accelerated erosion and sedimentation from wind and water 

depends on a number of factors, including proximity to receiving water 
bodies, climate, topography, and soil type.   

 
47. This General Permit requires dischargers to assess the risk level of a 

site based on both sediment transport and receiving water risk.  This 
General Permit contains requirements for Risk Levels 1, 2 and 3, and 
LUP Risk Type 1, 2, and 3 (Attachment A). Risk levels are established 
by determining two factors:  first, calculating the site's sediment risk; 
and second, receiving water risk during periods of soil exposure (i.e. 
grading and site stabilization).  Both factors are used to determine the 
site-specific Risk Level(s).  LUPs can be determined to be Type 1 
based on the flowchart in Attachment A.1. 

 
48. Although this General Permit does not mandate specific setback 

distances, dischargers are encouraged to set back their construction 
activities from streams and wetlands whenever feasible to reduce the 
risk of impacting water quality (e.g., natural stream stability and habitat 
function).  Because there is a reduced risk to receiving waters when 
setbacks are used, this General Permit gives credit to setbacks in the 
risk determination and post-construction storm water performance 
standards.  The risk calculation and runoff reduction mechanisms in 
this General Permit are expected to facilitate compliance with any 
Regional Water Board and local agency setback requirements, and to 
encourage voluntary setbacks wherever practicable. 

 
49. Rain events can occur at any time of the year in California.  Therefore, 

a Rain Event Action Plan (REAP) is necessary for Risk Level 2 and 3 
traditional construction projects (LUPs exempt) to ensure that active 
construction sites have adequate erosion and sediment controls 
implemented prior to the onset of a storm event, even if construction is 
planned only during the dry season.    

 
50. Soil particles smaller than 0.02 millimeters (mm) (i.e., finer than 

medium silt) do not settle easily using conventional measures for 
sediment control (i.e., sediment basins).  Given their long settling time, 
dislodging these soils results in a significant risk that fine particles will 
be released into surface waters and cause unacceptable downstream 
impacts.  If operated correctly, an Active Treatment System (ATS5) can 
prevent or reduce the release of fine particles from construction sites.  

                                            
5 An ATS is a treatment system that employs chemical coagulation, chemical flocculation, or electro 
coagulation in order to reduce turbidity caused by fine suspended sediment. 
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Use of an ATS can effectively reduce a site's risk of impacting 
receiving waters. 

 
51. Dischargers located in a watershed area where a Total Maximum Daily 

Load (TMDL) has been adopted or approved by the Regional Water 
Board or U.S. EPA may be required by a separate Regional Water 
Board action to implement additional BMPs, conduct additional 
monitoring activities, and/or comply with an applicable waste load 
allocation and implementation schedule.  Such dischargers may also 
be required to obtain an individual Regional Water Board permit 
specific to the area.  

 
H. Effluent Standards 

 
52. The State Water Board convened a blue ribbon panel of storm water 

experts that submitted a report entitled, “The Feasibility of Numeric 
Effluent Limits Applicable to Discharges of Storm Water Associated 
with Municipal, Industrial and Construction Activities,” dated  
June 19, 2006.  The panel concluded that numeric limits or action 
levels are technically feasible to control construction storm water 
discharges, provided that certain conditions are considered.  The panel 
also concluded that numeric effluent limitations (NELs) are feasible for 
discharges from construction sites that utilize an ATS.  The State 
Water Board has incorporated the expert panel’s suggestions into this 
General Permit, which includes numeric action levels (NALs) for pH 
and turbidity, and special numeric limits for ATS discharges.   

 
 

Determining Compliance with Numeric Limitations 
53. This General Permit sets a pH NAL of 6.5 to 8.5, and a turbidity NAL of 

250 NTU.  The purpose of the NAL and its associated monitoring 
requirement is to provide operational information regarding the 
performance of the measures used at the site to minimize the 
discharge of pollutants and to protect beneficial uses and receiving 
waters from the adverse effects of construction-related storm water 
discharges.  An exceedance of a NAL does not constitute a violation of 
this General Permit. 

 
54. This General Permit requires dischargers with NAL exceedances to 

immediately implement additional BMPs and revise their Storm Water 
Pollution Prevention Plans (SWPPPs) accordingly to either prevent 
pollutants and authorized non-storm water discharges from 
contaminating storm water, or to substantially reduce the pollutants to 
levels consistently below the NALs.  NAL exceedances are reported in 
the State Water Boards SMARTS system, and the discharger is 
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required to provide an NAL Exceedance Report when requested by a 
Regional Water Board. 

 
 

I. Receiving Water Limitations 
 

55. This General Permit requires all enrolled dischargers to determine the 
receiving waters potentially affected by their discharges and to comply 
with all applicable water quality standards, including any more stringent 
standards applicable to a water body.  

 
J. Sampling, Monitoring, Reporting and Record Keeping 
 

56. Visual monitoring of storm water and non-storm water discharges is 
required for all sites subject to this General Permit. 

 
57.  Records of all visual monitoring inspections are required to remain on-

site during the construction period and for a minimum of three years.  
 

58. For all Risk Level 3/LUP Type 3 and Risk Level 2/LUP Type 2 sites, 
this General Permit requires effluent monitoring for pH and turbidity.  
Sampling, analysis and monitoring requirements for effluent monitoring 
for pH and turbidity are contained in this General Permit. 

 
59. Risk Level 3 and LUP Type 3 sites with effluent that exceeds the 

Receiving Water Monitoring Triggers contained in this General Permit 
and with direct discharges to receiving water are required to conduct 
receiving water monitoring.  An exceedance of a Receiving Water 
Monitoring Trigger does not constitute a violation of this General 
Permit. 

 
60. This General Permit establishes a 5 year, 24 hour (expressed in inches 

of rainfall) as an exemptions to the receiving water monitoring 
requirements for Risk Level 3 and LUP Type 3 dischargers. 

 
61. If run-on is caused by a forest fire or any other natural disaster, then 

receiving water monitoring triggers do not apply. 
 

62. For Risk Level 3 and LUP Type 3 sites larger than 30 acres and with 
direct discharges to receiving waters, this General Permit requires 
bioassessment sampling before and after site completion to determine 
if significant degradation to the receiving water’s biota has occurred. 
Bioassessment sampling guidelines are contained in this General 
Permit. 
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63. A summary and evaluation of the sampling and analysis results will be 
submitted in the Annual Reports.   

 
64. This General Permit contains sampling, analysis and monitoring 

requirements for non-visible pollutants at all sites subject to this 
General Permit. 

 
65. Compliance with the General Permit relies upon dischargers to 

electronically self-report any discharge violations and to comply with 
any Regional Water Board enforcement actions.   

 
66. This General Permit requires that all dischargers maintain a paper or 

electronic copy of all required records for three years from the date 
generated or date submitted, whichever is last.  These records must be 
available at the construction site until construction is completed.  For 
LUPs, these documents may be retained in a crew member’s vehicle 
and made available upon request. 

 
K. Active Treatment System (ATS) Requirements 

 
67. Active treatment systems add chemicals to facilitate flocculation, 

coagulation and filtration of suspended sediment particles. The 
uncontrolled release of these chemicals to the environment can 
negatively affect the beneficial uses of receiving waters and/or degrade 
water quality (e.g., acute and chronic toxicity).  Additionally, the batch 
storage and treatment of storm water through an ATS' can potentially 
cause physical impacts on receiving waters if storage volume is 
inadequate or due to sudden releases of the ATS batches and 
improperly designed outfalls.   

 
68. If designed, operated and maintained properly an ATS can achieve 

very high removal rates of suspended sediment (measured as 
turbidity), albeit at sometimes significantly higher costs than traditional 
erosion/sediment control practices.  As a result, this General Permit 
establishes NELs consistent with the expected level of typical ATS 
performance. 

 
69. This General Permit requires discharges of storm water associated 

with construction activity that undergo active treatment to comply with 
special operational and effluent limitations to ensure that these 
discharges do not adversely affect the beneficial uses of the receiving 
waters or cause degradation of their water quality.   

 
70. For ATS discharges, this General Permit establishes technology-based 

NELs for turbidity.  
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71. This General Permit establishes a 10 year, 24 hour (expressed in 
inches of rainfall) Compliance Storm Event exemption from the 
technology-based numeric effluent limitations for ATS discharges. 
Exceedances of the ATS turbidity NEL constitutes a violation of this 
General Permit.  

 
L. Post-Construction Requirements 

 
72. This General Permit includes performance standards for post-

construction that are consistent with State Water Board Resolution No. 
2005-0006, "Resolution Adopting the Concept of Sustainability as a 
Core Value for State Water Board Programs and Directing Its 
Incorporation," and 2008-0030, “Requiring Sustainable Water 
Resources Management.“  The requirement for all construction sites to 
match pre-project hydrology will help ensure that the physical and 
biological integrity of aquatic ecosystems are sustained.  This “runoff 
reduction” approach is analogous in principle to Low Impact 
Development (LID) and will serve to protect related watersheds and 
waterbodies from both hydrologic-based and pollution impacts 
associated with the post-construction landscape. 

 
73. LUP projects are not subject to post-construction requirements due to 

the nature of their construction to return project sites to pre-
construction conditions. 

 
M. Storm Water Pollution Prevention Plan Requirements 

 
74. This General Permit requires the development of a site-specific 

SWPPP.  The SWPPP must include the information needed to 
demonstrate compliance with all requirements of this General Permit, 
and must be kept on the construction site and be available for review.  
The discharger shall ensure that a QSD develops the SWPPP.  

 
75. To ensure proper site oversight, this General Permit requires a 

Qualified SWPPP Practitioner to oversee implementation of the BMPs 
required to comply with this General Permit. 

 
N. Regional Water Board Authorities 

 
76. Regional Water Boards are responsible for implementation and 

enforcement of this General Permit.  A general approach to permitting 
is not always suitable for every construction site and environmental 
circumstances.  Therefore, this General Permit recognizes that 
Regional Water Boards must have some flexibility and authority to 
alter, approve, exempt, or rescind permit authority granted under this 
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General Permit in order to protect the beneficial uses of our receiving 
waters and prevent degradation of water quality. 
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IT IS HEREBY ORDERED that all dischargers subject to this General Permit 
shall comply with the following conditions and requirements (including all 
conditions and requirements as set forth in Attachments A, B, C, D, E and F)6: 
 
II. CONDITIONS FOR PERMIT COVERAGE 
 

A. Linear Underground/Overhead Projects (LUPs) 
 

1. Linear Underground/Overhead Projects (LUPs) include, but are not 
limited to, any conveyance, pipe, or pipeline for the transportation of 
any gaseous, liquid (including water and wastewater for domestic 
municipal services), liquescent, or slurry substance; any cable line or 
wire for the transmission of electrical energy; any cable line or wire for 
communications (e.g. telephone, telegraph, radio or television 
messages); and associated ancillary facilities.  Construction activities 
associated with LUPs include, but are not limited to, (a) those activities 
necessary for the installation of underground and overhead linear 
facilities (e.g., conduits, substructures, pipelines, towers, poles, cables, 
wires, connectors, switching, regulating and transforming equipment, 
and associated ancillary facilities); and include, but are not limited to, 
(b) underground utility mark-out, potholing, concrete and asphalt 
cutting and removal, trenching, excavation, boring and drilling, access 
road and pole/tower pad and cable/wire pull station, substation 
construction, substructure installation, construction of tower footings 
and/or foundations, pole and tower installations, pipeline installations, 
welding, concrete and/ or pavement repair or replacement, and 
stockpile/borrow locations. 

 
2. The Legally Responsible Person is responsible for obtaining coverage 

under the General Permit where the construction of pipelines, utility 
lines, fiber-optic cables, or other linear underground/overhead projects 
will occur across several properties unless the LUP construction 
activities are covered under another construction storm water permit. 

 
3. Only LUPs shall comply with the conditions and requirements in 

Attachment A, A.1 & A.2 of this Order.  The balance of this Order is not 
applicable to LUPs except as indicated in Attachment A.    

 
 
 
 
 

                                            
6 These attachments are part of the General Permit itself and are not separate documents that are capable 
of being updated independently by the State Water Board. 
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B. Obtaining Permit Coverage Traditional Construction Sites 
 

1. The Legally Responsible Person (LRP) (see Special Provisions, 
Electronic Signature and Certification Requirements, Section IV.I.1) 
must obtain coverage under this General Permit. 

  
2. To obtain coverage, the LRP must electronically file Permit 

Registration Documents (PRDs) prior to the commencement of 
construction activity.  Failure to obtain coverage under this General 
Permit for storm water discharges to waters of the United States is a 
violation of the CWA and the California Water Code.   

 
3. PRDs shall consist of: 

 
a. Notice of Intent (NOI) 
b. Risk Assessment (Section VIII) 
c. Site Map 
d. Storm Water Pollution Prevention Plan (Section XIV) 
e. Annual Fee 
f. Signed Certification Statement 
 
Any information provided to the Regional Water Board shall comply 
with the Homeland Security Act and any other federal law that 
concerns security in the United States; any information that does not 
comply should not be submitted. 
 
Attachment B contains additional PRD information.  Dischargers must 
electronically file the PRDs, and mail the appropriate annual fee to the 
State Water Board.   

 
4. This permit is effective on July 1, 2010. 
 

a. Dischargers Obtaining Coverage On or After July 1, 2010:  All 
dischargers requiring coverage on or after July 1, 2010, shall 
electronically file their PRDs prior to the commencement of 
construction activities, and mail the appropriate annual fee no later 
than seven days prior to the commencement of construction 
activities.  Permit coverage shall not commence until the PRDs and 
the annual fee are received by the State Water Board, and a WDID 
number is assigned and sent by SMARTS. 

 
b. Dischargers Covered Under 99-08-DWQ and 2003-0007-DWQ:  

Existing dischargers subject to State Water Board Order No. 99-08-
DWQ (existing dischargers) will continue coverage under 99-08-
DWQ until July 1, 2010.  After July 1, 2010, all NOIs subject to 
State Water Board Order No. 99-08-DWQ will be terminated.  
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Existing dischargers shall electronically file their PRDs no later than 
July 1, 2010.  If an existing discharger’s site acreage subject to the 
annual fee has changed, it shall mail a revised annual fee no less 
than seven days after receiving the revised annual fee notification, 
or else lose permit coverage.  All existing dischargers shall be 
exempt from the risk determination requirements in Section VIII of 
this General Permit until two years after permit adoption.  All 
existing dischargers are therefore subject to Risk Level 1 
requirements regardless of their site’s sediment and receiving water 
risks.  However, a Regional Board retains the authority to require 
an existing discharger to comply with the Section VIII risk 
determination requirements.  

 
5. The discharger is only considered covered by this General Permit upon 

receipt of a Waste Discharger Identification (WDID) number assigned 
and sent by the State Water Board Storm water Multi-Application and 
Report Tracking System (SMARTS).  In order to demonstrate 
compliance with this General Permit, the discharger must obtain a 
WDID number and must present documentation of a valid WDID upon 
demand. 

 
6. During the period this permit is subject to review by the U.S. EPA, the 

prior permit (State Water Board Order No. 99-08-DWQ) remains in 
effect.  Existing dischargers under the prior permit will continue to have 
coverage under State Water Board Order No. 99-08-DWQ until this 
General Permit takes effect on July 1, 2010.  Dischargers who 
complete their projects and electronically file an NOT prior to July 1, 
2010, are not required to obtain coverage under this General Permit. 

 
7. Small Construction Rainfall Erosivity Waiver 

 
EPA’s Small Construction Erosivity Waiver applies to sites between 
one and five acres demonstrating that there are no adverse water 
quality impacts. 
 
Dischargers eligible for a Rainfall Erosivity Waiver based on low 
erosivity potential shall complete the electronic Notice of Intent (NOI) 
and Sediment Risk form through the State Water Board’s SMARTS 
system, certifying that the construction activity will take place during a 
period when the value of the rainfall erosivity factor is less than five.  
Where the LRP changes or another LRP is added during construction, 
the new LRP must also submit a waiver certification through the 
SMARTS system. 
 
If a small construction site continues beyond the projected completion 
date given on the waiver certification, the LRP shall recalculate the 
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rainfall erosivity factor for the new project duration and submit this 
information through the SMARTS system.  If the new R factor is below 
five (5), the discharger shall update through SMARTS all applicable 
information on the waiver certification and retain a copy of the revised 
waiver onsite.  The LRP shall submit the new waiver certification 30 
days prior to the projected completion date listed on the original waiver 
form to assure exemption from permitting requirements is 
uninterrupted.  If the new R factor is five (5) or above, the LRP shall be 
required to apply for coverage under this Order. 
 

8. In the case of a public emergency that requires immediate construction 
activities, a discharger shall submit a brief description of the 
emergency construction activity within five days of the onset of 
construction, and then shall submit all PRDs within thirty days. 

 
C. Revising Permit Coverage for Change of Acreage or New Ownership 

 
1. The discharger may reduce or increase the total acreage covered 

under this General Permit when a portion of the site is complete and/or 
conditions for termination of coverage have been met (See Section II.D 
Conditions for Termination of Coverage); when ownership of a portion 
of the site is sold to a different entity; or when new acreage, subject to 
this General Permit, is added to the site. 
 

2. Within 30 days of a reduction or increase in total disturbed acreage, 
the discharger shall electronically file revisions to the PRDs that 
include: 

 
a. A revised NOI indicating the new project size; 

 
b. A revised site map showing the acreage of the site completed, 

acreage currently under construction, acreage sold/transferred or 
added, and acreage currently stabilized in accordance with the 
Conditions for Termination of Coverage in Section II.D below. 

 
c. SWPPP revisions, as appropriate; and 

 
d. Certification that any new landowners have been notified of 

applicable requirements to obtain General Permit coverage.  The 
certification shall include the name, address, telephone number, 
and e-mail address of the new landowner. 

 
e. If the project acreage has increased, dischargers shall mail 

payment of revised annual fees within 14 days of receiving the 
revised annual fee notification. 
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3. The discharger shall continue coverage under the General Permit for 
any parcel that has not achieved “Final Stabilization” as defined in 
Section II.D. 

 
4. When an LRP with active General Permit coverage transfers its LRP 

status to another person or entity that qualifies as an LRP, the existing 
LRP shall inform the new LRP of the General Permit’s requirements.  
In order for the new LRP to continue the construction activity on its 
parcel of property, the new LRP, or the new LRP’s approved signatory, 
must submit PRDs in accordance with this General Permit’s 
requirements. 

 
D. Conditions for Termination of Coverage 

 
1. Within 90 days of when construction is complete or ownership has 

been transferred, the discharger shall electronically file a Notice of 
Termination (NOT), a final site map, and photos through the State 
Water Boards SMARTS system.  Filing a NOT certifies that all General 
Permit requirements have been met.  The Regional Water Board will 
consider a construction site complete only when all portions of the site 
have been transferred to a new owner, or all of the following conditions 
have been met: 

 
a. For purposes of “final stabilization,” the site will not pose any 

additional sediment discharge risk than it did prior to the 
commencement of construction activity; 
 

b. There is no potential for construction-related storm water pollutants 
to be discharged into site runoff; 
 

c. Final stabilization has been reached; 
 

d. Construction materials and wastes have been disposed of properly; 
 

e. Compliance with the Post-Construction Standards in Section XIII of 
this General Permit has been demonstrated; 
 

f. Post-construction storm water management measures have been 
installed and a long-term maintenance plan7 has been established; 
and  
 

g. All construction-related equipment, materials and any temporary 
BMPs no longer needed are removed from the site. 

                                            
7 For the purposes of this requirement a long-term maintenance plan will be designed for a minimum of five 
years, and will describe the procedures to ensure that the post-construction storm water management 
measures are adequately maintained. 
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2. The discharger shall certify that final stabilization conditions are 

satisfied in their NOT.  Failure to certify shall result in continuation of 
permit coverage and annual billing. 
 

3. The NOT must demonstrate through photos, RUSLE or RUSLE2, or 
results of testing and analysis that the site meets all of the conditions 
above (Section II.D.1) and the final stabilization condition (Section 
II.D.1.a) is attained by one of the following methods: 

 
a. “70% final cover method,” no computational proof required 

 
OR: 

 
b. “RUSLE or RUSLE2 method,” computational proof required  

 
OR: 

 
c. “Custom method”, the discharger shall demonstrate in some other 

manner than a or b, above, that the site complies with the “final 
stabilization” requirement in Section II.D.1.a. 
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III. DISCHARGE PROHIBITIONS 

 
A. Dischargers shall not violate any discharge prohibitions contained in 

applicable Basin Plans or statewide water quality control plans.  Waste 
discharges to Areas of Special Biological Significance (ASBS) are 
prohibited by the California Ocean Plan, unless granted an exception 
issued by the State Water Board. 
 

B. All discharges are prohibited except for the storm water and non-storm 
water discharges specifically authorized by this General Permit or another 
NPDES permit. 

 
C. Authorized non-storm water discharges may include those from de-

chlorinated potable water sources such as: fire hydrant flushing, irrigation 
of vegetative erosion control measures, pipe flushing and testing, water to 
control dust, uncontaminated ground water from dewatering, and other 
discharges not subject to a separate general NPDES permit adopted by a 
Regional Water Board.  The discharge of non-storm water is authorized 
under the following conditions: 

 
1. The discharge does not cause or contribute to a violation of any water 

quality standard; 
 

2. The discharge does not violate any other provision of this General 
Permit; 
 

3. The discharge is not prohibited by the applicable Basin Plan; 
 

4. The discharger has included and implemented specific BMPs required 
by this General Permit to prevent or reduce the contact of the non-
storm water discharge with construction materials or equipment. 
 

5. The discharge does not contain toxic constituents in toxic amounts or 
(other) significant quantities of pollutants; 
 

6. The discharge is monitored and meets the applicable NALs; and 
 

7. The discharger reports the sampling information in the Annual Report.  
 
If any of the above conditions are not satisfied, the discharge is not 
authorized by this General Permit.  The discharger shall notify the 
Regional Water Board of any anticipated non-storm water discharges not 
already authorized by this General Permit or another NPDES permit, to 
determine whether a separate NPDES permit is necessary. 
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D. Debris resulting from construction activities are prohibited from being 
discharged from construction sites. 

 
E. When soil contamination is found or suspected and a responsible party is 

not identified, or the responsible party fails to promptly take the 
appropriate action, the discharger shall have those soils sampled and 
tested to ensure proper handling and public safety measures are 
implemented.  The discharger shall notify the appropriate local, State, and 
federal agency(ies) when contaminated soil is found at a construction site, 
and will notify the appropriate Regional Water Board. 
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IV. SPECIAL PROVISIONS 

 
A. Duty to Comply 

 
1. The discharger shall comply with all of the conditions of this General 

Permit.  Any permit noncompliance constitutes a violation of the Clean 
Water Act (CWA) and the Porter-Cologne Water Quality Control Act 
and is grounds for enforcement action and/or removal from General 
Permit coverage. 

 
2. The discharger shall comply with effluent standards or prohibitions 

established under Section 307(a) of the CWA for toxic pollutants within 
the time provided in the regulations that establish these standards or 
prohibitions, even if this General Permit has not yet been modified to 
incorporate the requirement. 

 
B. General Permit Actions 

 
1. This General Permit may be modified, revoked and reissued, or 

terminated for cause.  The filing of a request by the discharger for a 
General Permit modification, revocation and reissuance, or 
termination, or a notification of planned changes or anticipated 
noncompliance does not annul any General Permit condition. 

 
2. If any toxic effluent standard or prohibition (including any schedule of 

compliance specified in such effluent standard or prohibition) is 
promulgated under Section 307(a) of the CWA for a toxic pollutant 
which is present in the discharge and that standard or prohibition is 
more stringent than any limitation on the pollutant in this General 
Permit, this General Permit shall be modified or revoked and reissued 
to conform to the toxic effluent standard or prohibition and the 
dischargers so notified. 

 
C. Need to Halt or Reduce Activity Not a Defense 

 
It shall not be a defense for a discharger in an enforcement action that it 
would have been necessary to halt or reduce the permitted activity in 
order to maintain compliance with the conditions of this General Permit. 

 
D. Duty to Mitigate 

 
The discharger shall take all responsible steps to minimize or prevent any 
discharge in violation of this General Permit, which has a reasonable 
likelihood of adversely affecting human health or the environment. 
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E. Proper Operation and Maintenance 

 
The discharger shall at all times properly operate and maintain any 
facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by the discharger to achieve 
compliance with the conditions of this General Permit.  Proper operation 
and maintenance also includes adequate laboratory controls and 
appropriate quality assurance procedures.  Proper operation and 
maintenance may require the operation of backup or auxiliary facilities or 
similar systems installed by a discharger when necessary to achieve 
compliance with the conditions of this General Permit. 

 
F. Property Rights 

 
This General Permit does not convey any property rights of any sort or 
any exclusive privileges, nor does it authorize any injury to private 
property or any invasion of personal rights, nor does it authorize any 
infringement of Federal, State, or local laws or regulations. 

 
G. Duty to Maintain Records and Provide Information 

 
1. The discharger shall maintain a paper or electronic copy of all required 

records, including a copy of this General Permit, for three years from 
the date generated or date submitted, whichever is last.  These 
records shall be available at the construction site until construction is 
completed. 

 
2. The discharger shall furnish the Regional Water Board, State Water 

Board, or U.S. EPA, within a reasonable time, any requested 
information to determine compliance with this General Permit.  The 
discharger shall also furnish, upon request, copies of records that are 
required to be kept by this General Permit. 

 
H. Inspection and Entry 

 
The discharger shall allow the Regional Water Board, State Water Board, 
U.S. EPA, and/or, in the case of construction sites which discharge 
through a municipal separate storm sewer, an authorized representative of 
the municipal operator of the separate storm sewer system receiving the 
discharge, upon the presentation of credentials and other documents as 
may be required by law, to: 

 
1. Enter upon the discharger’s premises at reasonable times where a 

regulated construction activity is being conducted or where records 
must be kept under the conditions of this General Permit; 
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2. Access and copy at reasonable times any records that must be kept 
under the conditions of this General Permit; 

 
3. Inspect at reasonable times the complete construction site, including 

any off-site staging areas or material storage areas, and the 
erosion/sediment controls; and 

 
4. Sample or monitor at reasonable times for the purpose of ensuring 

General Permit compliance. 
 

I. Electronic Signature and Certification Requirements 
 

1. All Permit Registration Documents (PRDs) and Notices of Termination 
(NOTs) shall be electronically signed, certified, and submitted via 
SMARTS to the State Water Board.   Either the Legally Responsible 
Person (LRP), as defined in Appendix 5 – Glossary, or a person legally 
authorized to sign and certify PRDs and NOTs on behalf of the LRP 
(the LRP’s Approved Signatory, as defined in Appendix 5 - Glossary) 
must submit all information electronically via SMARTS.   

 
2. Changes to Authorization.  If an Approved Signatory’s authorization is 

no longer accurate, a new authorization satisfying the requirements of 
paragraph (a) of this section must be submitted via SMARTS prior to or 
together with any reports, information or applications to be signed by 
an Approved Signatory. 
 

3. All Annual Reports, or other information required by the General Permit 
(other than PRDs and NOTs) or requested by the Regional Water 
Board, State Water Board, U.S. EPA, or local storm water 
management agency shall be certified and submitted by the LRP or the 
LRP’s Approved Signatory.  

 
J. Certification 

 
Any person signing documents under Section IV.I above, shall make the 
following certification: 

 
"I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate 
the information submitted.  Based on my inquiry of the person or persons 
who manage the system or those persons directly responsible for 
gathering the information, to the best of my knowledge and belief, the 
information submitted is, true, accurate, and complete.  I am aware that 
there are significant penalties for submitting false information, including 
the possibility of fine and imprisonment for knowing violations." 
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K. Anticipated Noncompliance 

 
The discharger shall give advance notice to the Regional Water Board and 
local storm water management agency of any planned changes in the 
construction activity, which may result in noncompliance with General 
Permit requirements. 
 

L. Bypass 
 

Bypass8 is prohibited.  The Regional Water Board may take enforcement 
action against the discharger for bypass unless: 
 
1. Bypass was unavoidable to prevent loss of life, personal injury or 

severe property damage;9   
 

2. There were no feasible alternatives to bypass, such as the use of 
auxiliary treatment facilities, retention of untreated waste, or 
maintenance during normal periods of equipment downtime.  This 
condition is not satisfied if adequate back-up equipment should have 
been installed in the exercise of reasonable engineering judgment to 
prevent a bypass that could occur during normal periods of equipment 
downtime or preventative maintenance; 
 

3. The discharger submitted a notice at least ten days in advance of the 
need for a bypass to the Regional Water Board; or 
 

4. The discharger may allow a bypass to occur that does not cause 
effluent limitations to be exceeded, but only if it is for essential 
maintenance to assure efficient operation.  In such a case, the above 
bypass conditions are not applicable.  The discharger shall submit 
notice of an unanticipated bypass as required. 

 
M. Upset 
 

1. A discharger that wishes to establish the affirmative defense of an 
upset10 in an action brought for noncompliance shall demonstrate, 

                                            
8 The intentional diversion of waste streams from any portion of a treatment facility 
9 Severe property damage means substantial physical damage to property, damage to the treatment 
facilities that causes them to become inoperable, or substantial and permanent loss of natural resources that 
can reasonably be expected to occur in the absence of a bypass.  Severe property damage does not mean 
economic loss caused by delays in production. 
 
10 An exceptional incident in which there is unintentional and temporary noncompliance the technology 
based numeric effluent limitations because of factors beyond the reasonable control of the discharger.  An 
upset does not include noncompliance to the extent caused by operational error, improperly designed 
treatment facilities, inadequate treatment facilities, lack of preventative maintenance, or careless or improper 
operation. 
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through properly signed, contemporaneous operating logs, or other 
relevant evidence that: 

 
a. An upset occurred and that the discharger can identify the cause(s) 

of the upset 
 

b. The treatment facility was being properly operated by the time of 
the upset 

 
c. The discharger submitted notice of the upset as required; and 

 
d. The discharger complied with any remedial measures required 

 
2. No determination made before an action of noncompliance occurs, 

such as during administrative review of claims that noncompliance was 
caused by an upset, is final administrative action subject to judicial 
review. 

 
3. In any enforcement proceeding, the discharger seeking to establish the 

occurrence of an upset has the burden of proof 
 

N. Penalties for Falsification of Reports 
 

Section 309(c)(4) of the CWA provides that any person who knowingly 
makes any false material statement, representation, or certification in any 
record or other document submitted or required to be maintained under 
this General Permit, including reports of compliance or noncompliance 
shall upon conviction, be punished by a fine of not more than $10,000 or 
by imprisonment for not more than two years or by both. 

 
O. Oil and Hazardous Substance Liability 

 
Nothing in this General Permit shall be construed to preclude the 
institution of any legal action or relieve the discharger from any 
responsibilities, liabilities, or penalties to which the discharger is or may be 
subject to under Section 311 of the CWA. 

 
P. Severability 

 
The provisions of this General Permit are severable; and, if any provision 
of this General Permit or the application of any provision of this General 
Permit to any circumstance is held invalid, the application of such 
provision to other circumstances and the remainder of this General Permit 
shall not be affected thereby. 

 
Q. Reopener Clause 
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This General Permit may be modified, revoked and reissued, or 
terminated for cause due to promulgation of amended regulations, receipt 
of U.S. EPA guidance concerning regulated activities, judicial decision, or 
in accordance with 40 Code of Federal Regulations (CFR) 122.62, 122.63, 
122.64, and 124.5. 

 
R. Penalties for Violations of Permit Conditions 

 
1. Section 309 of the CWA provides significant penalties for any person 

who violates a permit condition implementing Sections 301, 302, 306, 
307, 308, 318, or 405 of the CWA or any permit condition or limitation 
implementing any such section in a permit issued under Section 402. 
Any person who violates any permit condition of this General Permit is 
subject to a civil penalty not to exceed $37,50011 per calendar day of 
such violation, as well as any other appropriate sanction provided by 
Section 309 of the CWA. 

 
2. The Porter-Cologne Water Quality Control Act also provides for civil 

and criminal penalties, which in some cases are greater than those 
under the CWA. 

 
S. Transfers 

 
This General Permit is not transferable.  

 
T. Continuation of Expired Permit 

 
This General Permit continues in force and effect until a new General 
Permit is issued or the SWRCB rescinds this General Permit.  Only those 
dischargers authorized to discharge under the expiring General Permit are 
covered by the continued General Permit. 

                                            
11 May be further adjusted in accordance with the Federal Civil Penalties Inflation Adjustment Act. 
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V. EFFLUENT STANDARDS & RECEIVING WATER MONITORING 

 
A. Narrative Effluent Limitations 

 
1. Storm water discharges and authorized non-storm water discharges 

regulated by this General Permit shall not contain a hazardous 
substance equal to or in excess of reportable quantities established in 
40 C.F.R. §§ 117.3 and 302.4, unless a separate NPDES Permit has 
been issued to regulate those discharges. 

 
2. Dischargers shall minimize or prevent pollutants in storm water 

discharges and authorized non-storm water discharges through the 
use of controls, structures, and management practices that achieve 
BAT for toxic and non-conventional pollutants and BCT for 
conventional pollutants.   

 
 

Table 1- Numeric Action Levels, Test Methods, Detection Limits, and Reporting 
Units 

Parameter Test 
Method 

Discharge 
Type 

Min. 
Detection 

Limit 

Units Numeric 
Action 
Level 

pH 

Field test 
with 

calibrated 
portable 

instrument 

Risk Level 2 

0.2 pH 
units 

lower NAL = 
6.5 

upper NAL = 
8.5 

Risk Level 3 

lower NAL = 
6.5 

upper NAL = 
8.5 

Turbidity EPA 
0180.1 

and/or field 
test with 

calibrated 
portable 

instrument 

Risk Level 2 

1 NTU 

250 NTU 

Risk Level 3 250 NTU 

 
 

 
B. Numeric Action Levels (NALs) 

 
1. For Risk Level 2 and 3 dischargers, the lower storm event average 

NAL for pH is 6.5 pH units and the upper storm event average NAL for 
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pH is 8.5 pH units.  The discharger shall take actions as described 
below if the discharge is outside of this range of pH values. 
 

2. For Risk Level 2 and 3 dischargers, the NAL storm event daily average 
for turbidity is 250 NTU.  The discharger shall take actions as 
described below if the discharge is outside of this range of turbidity 
values.  

 
3. Whenever the results from a storm event daily average indicate that 

the discharge is below the lower NAL for pH, exceeds the upper NAL 
for pH, or exceeds the turbidity NAL (as listed in Table 1), the 
discharger shall conduct a construction site and run-on evaluation to 
determine whether pollutant source(s) associated with the site’s 
construction activity may have caused or contributed to the NAL 
exceedance and shall immediately implement corrective actions if they 
are needed. 

 
4. The site evaluation shall be documented in the SWPPP and 

specifically address whether the source(s) of the pollutants causing the 
exceedance of the NAL: 

 
a. Are related to the construction activities and whether additional 

BMPs are required to (1) meet BAT/BCT requirements; (2) reduce 
or prevent pollutants in storm water discharges from causing 
exceedances of receiving water objectives; and (3) determine what 
corrective action(s) were taken or will be taken and with a 
description of the schedule for completion.   
 

AND/OR: 
 

b. Are related to the run-on associated with the construction site 
location and whether additional BMPs measures are required to (1) 
meet BAT/BCT requirements; (2) reduce or prevent pollutants in 
storm water discharges from causing exceedances of receiving 
water objectives; and (3) what corrective action(s) were taken or 
will be taken with a description of the schedule for completion.   

 
C. Receiving Water Monitoring Triggers 

 
1. The receiving water monitoring triggers for Risk Level 3 dischargers 

with direct discharges to surface waters are triggered when the daily 
average effluent pH values during any site phase when there is a high 
risk of pH discharge12  fall outside of the range of 6.0 and 9.0 pH units, 
or when the daily average effluent turbidity exceeds 500 NTU. 
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2. Risk Level 3 dischargers with with direct discharges to surface waters 

shall conduct receiving water monitoring whenever their effluent 
monitoring results exceed the receiving water monitoring triggers.  If 
the pH trigger is exceeded, the receiving water shall be monitored for 
pH for the duration of coverage under this General Permit.  If the 
turbidity trigger is exceeded, the receiving water shall be monitored for 
turbidity and SSC for the duration of coverage under this general 
permit. 

 
3. Risk Level 3 dischargers with direct discharges to surfaces waters 

shall initiate receiving water monitoring when the triggers are exceeded 
unless the storm event causing the exceedance is determined after the 
fact to equal to or greater than the 5-year 24-hour storm (expressed in 
inches of rainfall) as determined by using these maps: 

 
http://www.wrcc.dri.edu/pcpnfreq/nca5y24.gif  
http://www.wrcc.dri.edu/pcpnfreq/sca5y24.gif 

 
Verification of the 5-year 24-hour storm event shall be done by 
reporting on-site rain gauge readings as well as nearby governmental 
rain gauge readings. 

 
4. If run-on is caused by a forest fire or any other natural disaster, then 

receiving water monitoring triggers do not apply. 

                                                                                                                                  
12 A period of high risk of pH discharge is defined as a project's complete utilities phase, complete vertical 
build phase, and any portion of any phase where significant amounts of materials are placed directly on the 
land at the site in a manner that could result in significant alterations of the background pH of the 
discharges. 
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VI. RECEIVING WATER LIMITATIONS 
 

A. The discharger shall ensure that storm water discharges and authorized 
non-storm water discharges to any surface or ground water will not 
adversely affect human health or the environment. 
  

B. The discharger shall ensure that storm water discharges and authorized 
non-storm water discharges will not contain pollutants in quantities that 
threaten to cause pollution or a public nuisance. 
 

C. The discharger shall ensure that storm water discharges and authorized 
non-storm water discharges will not contain pollutants that cause or 
contribute to an exceedance of any applicable water quality objectives or 
water quality standards (collectively, WQS) contained in a Statewide 
Water Quality Control Plan, the California Toxics Rule, the National Toxics 
Rule, or the applicable Regional Water Board’s Water Quality Control Plan 
(Basin Plan).  

 
D. Dischargers located within the watershed of a CWA § 303(d) impaired 

water body, for which a TMDL has been approved by the U.S. EPA, shall 
comply with the approved TMDL if it identifies “construction activity” or 
land disturbance as a source of the pollution.  
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VII. TRAINING QUALIFICATIONS AND CERTIFICATION 

REQUIREMENTS 
 

A. General 
The discharger shall ensure that all persons responsible for implementing 
requirements of this General Permit shall be appropriately trained in 
accordance with this Section.  Training should be both formal and 
informal, occur on an ongoing basis, and should include training offered by 
recognized governmental agencies or professional organizations.  Those 
responsible for preparing and amending SWPPPs shall comply with the 
requirements in this Section VII.   
 
The discharger shall provide documentation of all training for persons 
responsible for implementing the requirements of this General Permit in 
the Annual Reports. 

 
B. SWPPP Certification Requirements 

 
1. Qualified SWPPP Developer: The discharger shall ensure that 

SWPPPs are written, amended and certified by a Qualified SWPPP 
Developer (QSD).  A QSD shall have one of the following registrations 
or certifications, and appropriate experience, as required for: 
 
a. A California registered professional civil engineer; 

 
b. A California registered professional geologist or engineering 

geologist; 
 

c. A California registered landscape architect; 
 

d. A professional hydrologist registered through the American Institute 
of Hydrology; 

 
e. A Certified Professional in Erosion and Sediment Control (CPESC) 

TM registered through Enviro Cert International, Inc.; 
 

f. A Certified Professional in Storm Water Quality (CPSWQ) TM 
registered through Enviro Cert International, Inc.; or 
 

g. A professional in erosion and sediment control registered through 
the National Institute for Certification in Engineering Technologies 
(NICET).   
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Effective two years after the adoption date of this General Permit, a 
QSD shall have attended a State Water Board-sponsored or approved 
QSD training course.   

 
2. The discharger shall list the name and telephone number of the 

currently designated Qualified SWPPP Developer(s) in the SWPPP.   
 

3. Qualified SWPPP Practitioner:  The discharger shall ensure that all 
BMPs required by this General Permit are implemented by a Qualified 
SWPPP Practitioner (QSP).  A QSP is a person responsible for non-
storm water and storm water visual observations, sampling and 
analysis.  Effective two years from the date of adoption of this General 
Permit, a QSP shall be either a QSD or have one of the following 
certifications: 

 
a. A certified erosion, sediment and storm water inspector registered 

through Enviro Cert International, Inc.; or 
 

b. A certified inspector of sediment and erosion control registered 
through Certified Inspector of Sediment and Erosion Control, Inc. 
 

Effective two years after the adoption date of this General Permit, a 
QSP shall have attended a State Water Board-sponsored or approved 
QSP training course.   

 
4. The LRP shall list in the SWPPP, the name of any Approved Signatory, 

and provide a copy of the written agreement or other mechanism that 
provides this authority from the LRP in the SWPPP. 

  
5. The discharger shall include, in the SWPPP, a list of names of all 

contractors, subcontractors, and individuals who will be directed by the 
Qualified SWPPP Practitioner.  This list shall include telephone 
numbers and work addresses.  Specific areas of responsibility of each 
subcontractor and emergency contact numbers shall also be included. 

 
6. The discharger shall ensure that the SWPPP and each amendment will 

be signed by the Qualified SWPPP Developer.  The discharger shall 
include a listing of the date of initial preparation and the date of each 
amendment in the SWPPP. 

 
VIII. RISK DETERMINATION 
 

The discharger shall calculate the site's sediment risk and receiving water risk 
during periods of soil exposure (i.e. grading and site stabilization) and use the 
calculated risks to determine a Risk Level(s) using the methodology in 
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Appendix 1.  For any site that spans two or more planning watersheds,13 the 
discharger shall calculate a separate Risk Level for each planning watershed.  
The discharger shall notify the State Water Board of the site’s Risk Level 
determination(s) and shall include this determination as a part of submitting 
the PRDs.  If a discharger ends up with more than one Risk Level 
determination, the Regional Water Board may choose to break the project 
into separate levels of implementation.   
 

 
IX. RISK LEVEL 1 REQUIREMENTS 
 
Risk Level 1 Dischargers shall comply with the requirements included in 
Attachment C of this General Permit. 
 
 
X. RISK LEVEL 2 REQUIREMENTS 

 
Risk Level 2 Dischargers shall comply with the requirements included in 
Attachment D of this General Permit. 

 
 

XI. RISK LEVEL 3 REQUIREMENTS 
 

Risk Level 3 Dischargers shall comply with the requirements included in 
Attachment E of this General Permit. 
 
 
XII. ACTIVE TREATMENT SYSTEMS (ATS) 

 
Dischargers choosing to implement an ATS on their site shall comply with all of 
the requirements in Attachment F of this General Permit. 
 

                                            
13 Planning watershed: defined by the Calwater Watershed documents as a watershed that ranges in size 
from approximately 3,000 to 10,000 acres http://cain.ice.ucdavis.edu/calwater/calwfaq.html,  
http://gis.ca.gov/catalog/BrowseRecord.epl?id=22175 . 
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XIII. POST-CONSTRUCTION STANDARDS 
 

A. All dischargers shall comply with the following runoff reduction 
requirements unless they are located within an area subject to post-
construction standards of an active Phase I or II municipal separate storm 
sewer system (MS4) permit that has an approved Storm Water 
Management Plan.      

 
1. This provision shall take effect three years from the adoption date of 

this permit, or later at the discretion of the Executive Officer of the 
Regional Board. 

 
2. The discharger shall demonstrate compliance with the requirements of 

this section by submitting with their NOI a map and worksheets in 
accordance with the instructions in Appendix 2.  The discharger shall 
use non-structural controls unless the discharger demonstrates that 
non-structural controls are infeasible or that structural controls will 
produce greater reduction in water quality impacts. 

 
3. The discharger shall, through the use of non-structural and structural 

measures as described in Appendix 2, replicate the pre-project water 
balance (for this permit, defined as the volume of rainfall that ends up 
as runoff) for the smallest storms up to the 85th percentile storm event 
(or the smallest storm event that generates runoff, whichever is larger).  
Dischargers shall inform Regional Water Board staff at least 30 days 
prior to the use of any structural control measure used to comply with 
this requirement.  Volume that cannot be addressed using non-
structural practices shall be captured in structural practices and 
approved by the Regional Water Board.  When seeking Regional 
Board approval for the use of structural practices, dischargers shall 
document the infeasibility of using non-structural practices on the 
project site, or document that there will be fewer water quality impacts 
through the use of structural practices. 

 
4. For sites whose disturbed area exceeds two acres, the discharger shall 

preserve the pre-construction drainage density (miles of stream length 
per square mile of drainage area) for all drainage areas within the area 
serving a first order stream14 or larger stream and ensure that post-
project time of runoff concentration is equal or greater than pre-project 
time of concentration.   

 

                                            
14 A first order stream is defined as a stream with no tributaries. 
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B. All dischargers shall implement BMPs to reduce pollutants in storm water 
discharges that are reasonably foreseeable after all construction phases 
have been completed at the site (Post-construction BMPs).   
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XIV. SWPPP REQUIREMENTS  
 

A. The discharger shall ensure that the Storm Water Pollution Prevention 
Plans (SWPPPs) for all traditional project sites are developed and 
amended or revised by a QSD.  The SWPPP shall be designed to address 
the following objectives: 

 
1. All pollutants and their sources, including sources of sediment 

associated with construction, construction site erosion and all other 
activities associated with construction activity are controlled; 

 
2. Where not otherwise required to be under a Regional Water Board 

permit, all non-storm water discharges are identified and either 
eliminated, controlled, or treated;  

 
3. Site BMPs are effective and result in the reduction or elimination of 

pollutants in storm water discharges and authorized non-storm water 
discharges from construction activity to the BAT/BCT standard;  

 
4. Calculations and design details as well as BMP controls for site run-on 

are complete and correct, and 
 

5. Stabilization BMPs installed to reduce or eliminate pollutants after 
construction are completed. 

 
B. To demonstrate compliance with requirements of this General Permit, the 

QSD shall include information in the SWPPP that supports the 
conclusions, selections, use, and maintenance of BMPs. 

   
C. The discharger shall make the SWPPP available at the construction site 

during working hours while construction is occurring and shall be made 
available upon request by a State or Municipal inspector.  When the 
original SWPPP is retained by a crewmember in a construction vehicle 
and is not currently at the construction site, current copies of the BMPs 
and map/drawing will be left with the field crew and the original SWPPP 
shall be made available via a request by radio/telephone. 
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XV. REGIONAL WATER BOARD AUTHORITIES 
 

A. In the case where the Regional Water Board does not agree with the 
discharger’s self-reported risk level (e.g., they determine themselves to be 
a Level 1 Risk when they are actually a Level 2 Risk site), Regional Water 
Boards may either direct the discharger to reevaluate the Risk Level(s) for 
their site or terminate coverage under this General Permit.   

 
B. Regional Water Boards may terminate coverage under this General 

Permit for dischargers who fail to comply with its requirements or where 
they determine that an individual NPDES permit is appropriate.   

 
C. Regional Water Boards may require dischargers to submit a Report of 

Waste Discharge / NPDES permit application for Regional Water Board 
consideration of individual requirements. 

 
D. Regional Water Boards may require additional Monitoring and Reporting 

Program Requirements, including sampling and analysis of discharges to 
sediment-impaired water bodies.   

 
E. Regional Water Boards may require dischargers to retain records for more 

than the three years required by this General Permit. 
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XVI. ANNUAL REPORTING REQUIREMENTS 
 

A. All dischargers shall prepare and electronically submit an Annual Report 
no later than September 1 of each year.     

 
B. The discharger shall certify each Annual Report in accordance with the 

Special Provisions.  
 

C. The discharger shall retain an electronic or paper copy of each Annual 
Report for a minimum of three years after the date the annual report is 
filed.   

 
D. The discharger shall include storm water monitoring information in the 

Annual Report consisting of: 
 

1. a summary and evaluation of all sampling and analysis results, 
including copies of laboratory reports;  

 
2. the analytical method(s), method reporting unit(s), and method 

detection limit(s) of each analytical parameter (analytical results that 
are less than the method detection limit shall be reported as "less than 
the method detection limit");  

 
3. a summary of all corrective actions taken during the compliance year; 

 
4. identification of any compliance activities or corrective actions that 

were not implemented; 
 
5. a summary of all violations of the General Permit;  
 
6. the names of individual(s) who performed the facility inspections, 

sampling, visual observation (inspections), and/or measurements;  
 
7. the date, place, time of facility inspections, sampling, visual 

observation (inspections), and/or measurements, including 
precipitation (rain gauge); and 

 
8. the visual observation and sample collection exception records and 

reports specified in Attachments C, D, and E. 
 

E. The discharger shall provide training information in the Annual Report 
consisting of: 

 
1. documentation of all training for individuals responsible for all activities 

associated with compliance with this General Permit; 
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2. documentation of all training for individuals responsible for BMP 

installation, inspection, maintenance, and repair; and 
 

3. documentation of all training for individuals responsible for overseeing, 
revising, and amending the SWPPP. 

0044859



ATTACHMENT A 

2009-0009-DWQ amended by 2010-0014-DWQ & 2012–0006-DWQ   
1 

 
ATTACHMENT A 

Linear Underground/ Overhead Requirements 
 

A.  DEFINITION OF LINEAR UNDERGROUND/OVERHEAD PROJECTS .... 1 
B.  LINEAR PROJECT PERMIT REGISTRATION DOCUMENTS (PRDs) ..... 3 
C.  LINEAR PROJECT TERMINATION OF COVERAGE REQUIREMENTS .. 4 
D.  DISCHARGE PROHIBITIONS ................................................................... 6 
E.  SPECIAL PROVISIONS ............................................................................. 8 
F.  EFFLUENT STANDARDS & RECEIVING WATER MONITORING ......... 13 
G.  RECEIVING WATER LIMITATIONS ........................................................ 16 
H.  TRAINING QUALIFICATIONS ................................................................. 17 
I.  TYPES OF LINEAR PROJECTS ............................................................. 19 
J.  LUP TYPE-SPECIFIC REQUIREMENTS ................................................ 20 
K.  STORM WATER POLLUTION PREVENTION PLAN (SWPPP) 

REQUIREMENTS .................................................................................... 28 
L.  REGIONAL WATER BOARD AUTHORITIES .......................................... 29 
M.  MONITORING AND REPORTING REQUIREMENTS ............................. 31 

 
All Linear Underground/Overhead project dischargers who submit permit 
registration documents (PRDs) indicating their intention to be regulated under the 
provisions of this General Permit shall comply with the following:  
 
 
A. DEFINITION OF LINEAR UNDERGROUND/OVERHEAD PROJECTS 
 

1. Linear Underground/Overhead Projects (LUPs) include, but are not limited 
to, any conveyance, pipe, or pipeline for the transportation of any 
gaseous, liquid (including water and wastewater for domestic municipal 
services), liquiescent, or slurry substance; any cable line or wire for the 
transmission of electrical energy; any cable line or wire for 
communications (e.g., telephone, telegraph, radio, or television 
messages); and associated ancillary facilities.  Construction activities 
associated with LUPs include, but are not limited to, (a) those activities 
necessary for the installation of underground and overhead linear facilities 
(e.g., conduits, substructures, pipelines, towers, poles, cables, wires, 
connectors, switching, regulating and transforming equipment, and 
associated ancillary facilities); and include, but are not limited to, (b) 
underground utility mark-out, potholing, concrete and asphalt cutting and 
removal, trenching, excavation, boring and drilling, access road and 
pole/tower pad and cable/wire pull station, substation construction, 
substructure installation, construction of tower footings and/or foundations, 
pole and tower installations, pipeline installations, welding, concrete and/ 
or pavement repair or replacement, and stockpile/borrow locations. 

 
2. LUP evaluation shall consist of two tasks: 

 

0044860



ATTACHMENT A 

2009-0009-DWQ amended by 2010-0014-DWQ & 2012–0006-DWQ   
2 

a. Confirm that the project or project section(s) qualifies as an LUP.  The 
State Water Board website contains a project determination guidance 
flowchart.   
http://www.waterboards.ca.gov/water_issues/programs/stormwater/con
stpermits.shtml 

 
b. Identify which Type(s) (1, 2 or 3 described in Section I below) are 

applicable to the project or project sections based on project sediment 
and receiving water risk. (See Attachment A.1) 
 

3. A Legally Responsible Person (LRP) for a Linear Underground/Overhead 
project is required to obtain CGP coverage under one or more permit 
registration document (PRD) electronic submittals to the State Water 
Board’s Storm Water Multi-Application and Report Tracking (SMARTs) 
system.  Attachment A.1 contains a flow chart to be used when 
determining if a linear project qualifies for coverage and to determine LUP 
Types.  Since a LUP may be constructed within both developed and 
undeveloped locations and portions of LUPs may be constructed by 
different contractors, LUPs may be broken into logical permit sections.  
Sections may be determined based on portions of a project conducted by 
one contractor.  Other situations may also occur, such as the time period 
in which the sections of a project will be constructed (e.g. project phases), 
for which separate permit coverage is possible.  For projects that are 
broken into separate sections, a description of how each section relates to 
the overall project and the definition of the boundaries between sections 
shall be clearly stated.  

 
4. Where construction activities transverse or enter into different Regional 

Water Board jurisdictions, LRPs shall obtain permit coverage for each 
Regional Water Board area involved prior to the commencement of 
construction activities.  

 
5. Small Construction Rainfall Erosivity Waiver 

 
EPA’s Small Construction Erosivity Waiver applies to sites between one 
and five acres demonstrating that there are no adverse water quality 
impacts. 

 
Dischargers eligible for a Rainfall Erosivity Waiver based on low erosivity 
potential shall complete the electronic Notice of Intent (NOI) and Sediment 
Risk form through the State Water Board’s SMARTS system, certifying 
that the construction activity will take place during a period when the value 
of the rainfall erosivity factor is less than five.  Where the LRP changes or 
another LRP is added during construction, the new LRP must also submit 
a waiver certification through the SMARTS system. 
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If a small linear construction site continues beyond the projected 
completion date given on the waiver certification, the LRP shall recalculate 
the rainfall erosivity factor for the new project duration and submit this 
information through the SMARTS system.  If the new R factor is below five 
(5), the discharger shall update through SMARTS all applicable 
information on the waiver certification and retain a copy of the revised 
waiver onsite.  The LRP shall submit the new waiver certification 30 days 
prior to the projected completion date listed on the original waiver form to 
assure exemption from permitting requirements is uninterrupted.  If the 
new R factor is five (5) or above, the LRP shall be required to apply for 
coverage under this Order. 

 
 
B. LINEAR PROJECT PERMIT REGISTRATION DOCUMENTS (PRDs) 
 

Any information provided to the Regional Water Board shall comply with the 
Homeland Security Act and any other federal law that concerns security in the 
United States; any information that does not comply should not be submitted. 
PRDs shall consist of the following: 

 
1. Notice of Intent (NOI) 

 
Prior to construction activities, the LRP of a proposed linear 
underground/overhead project shall utilize the processes and methods 
provided in Attachment A.2, Permit Registration Documents (PRDs) – 
General Instructions for Linear Underground/Overhead Projects to comply 
with the Construction General Permit. 

 
2. Site Maps  

 
LRPs submitting PRDs shall include at least 3 maps.  The first map will be 
a zoomed1 1000-1500 ft vicinity map that shows the starting point of the 
project.  The second will be a zoomed map of 1000-1500 ft showing the 
ending location of the project.   The third will be a larger view vicinity map, 
1000 ft to 2000 ft, displaying the entire project location depending on the 
project size, and indicating the LUP type (1, 2 or 3) areas within the total 
project footprint. 

 
3. Drawings 

 
LRPs submitting PRDs shall include a construction drawing(s) or other 
appropriate drawing(s) or map(s) that shows the locations of storm drain 

                                            
1  An image with a close-up/enhanced detailed view of site features that show minute details such as streets 
and neighboring structures.   
Or: An image with a close-up/enhanced detailed view of the site’s surrounding infrastructure.  
Or: An image with a close up detailed view of the project and its surroundings.   
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inlets and waterbodies2 that may receive discharges from the construction 
activities and that shows the locations of BMPs to be installed for all those 
BMPs that can be illustrated on the revisable drawing(s) or map(s).  If 
storm drain inlets, waterbodies, and/or BMPs cannot be adequately shown 
on the drawing(s) or map(s) they should be described in detail within the 
SWPPP. 

 
4. Storm Water Pollution Prevention Plan (SWPPP) 

 
LUP dischargers shall comply with the SWPPP Preparation, 
Implementation, and Oversight requirements in Section K of this 
Attachment. 
 

5. Contact information  
 
LUP dischargers shall include contact information for all contractors (or 
subcontractors) responsible for each area of an LUP project.  This should 
include the names, telephone numbers, and addresses of contact 
personnel.  Specific areas of responsibility of each contact, and 
emergency contact numbers should also be included. 

 
6. In the case of a public emergency that requires immediate construction 

activities, a discharger shall submit a brief description of the emergency 
construction activity within five days of the onset of construction, and then 
shall submit all PRDs within thirty days. 

 
 
C. LINEAR PROJECT TERMINATION OF COVERAGE REQUIREMENTS 
 

The LRP may terminate coverage of an LUP when construction activities are 
completed by submitting an electronic notice of termination (NOT) through the 
State Water Board’s SMARTS system.  Termination requirements are 
different depending on the complexity of the LUP.  An LUP is considered 
complete when: (a) there is no potential for construction-related storm water 
pollution; (b) all elements of the SWPPP have been completed; 
(c) construction materials and waste have been disposed of properly; (d) the 
site is in compliance with all local storm water management requirements; 
and (e) the LRP submits a notice of termination (NOT) and has received 
approval for termination from the appropriate Regional Water Board office. 
 
1. LUP Stabilization Requirements 

 
The LUP discharger shall ensure that all disturbed areas of the 
construction site are stabilized prior to termination of coverage under this 
General Permit.  Final stabilization for the purposes of submitting an NOT 

                                            
2 Includes basin(s) that the MS4 storm sewer systems may drain to for Hydromodification or Hydrological 
Conditional of Concerns under the MS4 permits. 
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is satisfied when all soil disturbing activities are completed and one of the 
following criteria is met: 

 
a. In disturbed areas that were vegetated prior to construction activities of 

the LUP, the area disturbed must be re-established to a uniform 
vegetative cover equivalent to 70 percent coverage of the 
preconstruction vegetative conditions.  Where preconstruction 
vegetation covers less than 100 percent of the surface, such as in arid 
areas, the 70 percent coverage criteria is adjusted as follows:  if the 
preconstruction vegetation covers 50 percent of the ground surface, 70 
percent of 50 percent (.70 X .50=.35) would require 35 percent total 
uniform surface coverage; or  

 
b. Where no vegetation is present prior to construction, the site is 

returned to its original line and grade and/or compacted to achieve 
stabilization; or 

 
c. Equivalent stabilization measures have been employed.  These 

measures include, but are not limited to, the use of such BMPs as 
blankets, reinforced channel liners, soil cement, fiber matrices, 
geotextiles, or other erosion resistant soil coverings or treatments. 

 
2. LUP Termination of Coverage Requirements  

 
The LRP shall file an NOT through the State Water Board’s SMARTS 
system.  By submitting an NOT, the LRP is certifying that construction 
activities for an LUP are complete and that the project is in full compliance 
with requirements of this General Permit and that it is now compliant with 
soil stabilization requirements where appropriate.  Upon approval by the 
appropriate Regional Water Board office, permit coverage will be 
terminated. 

 
3. Revising Coverage for Change of Acreage  

 
When the LRP of a portion of an LUP construction project changes, or 
when a phase within a multi-phase project is completed, the LRP may 
reduce the total acreage covered by this General Permit.  In reducing the 
acreage covered by this General Permit, the LRP shall electronically file 
revisions to the PRDs that include: 
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a. a revised NOI indicating the new project size; 
 
b. a revised site map showing the acreage of the project completed, 

acreage currently under construction, acreage sold, transferred or 
added, and acreage currently stabilized. 

 
c. SWPPP revisions, as appropriate; and 
 
d. certification that any new LRPs have been notified of applicable 

requirements to obtain General Permit coverage.  The certification 
shall include the name, address, telephone number, and e-mail 
address (if known) of the new LRP. 

 
If the project acreage has increased, dischargers shall mail payment of 
revised annual fees within 14 days of receiving the revised annual fee 
notification. 

 
 
D. DISCHARGE PROHIBITIONS 
 

1. LUP dischargers shall not violate any discharge prohibitions contained in 
applicable Basin Plans or statewide water quality control plans.  Waste 
discharges to Areas of Special Biological Significance (ASBS) are 
prohibited by the California Ocean Plan, unless granted an exception 
issued by the State Water Board. 
 

2. LUP dischargers are prohibited from discharging non-storm water that is 
not otherwise authorized by this General Permit.  Non-storm water 
discharges authorized by this General Permit3 may include, fire hydrant 
flushing, irrigation of vegetative erosion control measures, pipe flushing 
and testing, water to control dust, street cleaning, dewatering,4 
uncontaminated groundwater from dewatering, and other discharges not 
subject to a separate general NPDES permit adopted by a Regional Water 
Board.  Such discharges are allowed by this General Permit provided they 
are not relied upon to clean up failed or inadequate construction or post-
construction BMPs designed to keep materials on site.  These authorized 
non-storm water discharges: 

 

                                            
3 Dischargers must identify all authorized non-storm water discharges in the LUP’s SWPPP and identify 
BMPs that will be implemented to either eliminate or reduce pollutants in non-storm water discharges.  
Regional Water Boards may direct the discharger to discontinue discharging such non-storm water 
discharges if determined that such discharges discharge significant pollutants or threaten water quality. 
4Dewatering activities may be prohibited or need coverage under a separate permit issued by the Regional 
Water Boards.  Dischargers shall check with the appropriate Regional Water Boards for any required permit 
or basin plan conditions prior to initial dewatering activities to land, storm drains, or waterbodies. 
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a. Shall not cause or contribute to a violation of any water quality 
standard; 

 
b. Shall not violate any other provision of this General Permit; 
 
c. Shall not violate any applicable Basin Plan; 
 
d. Shall comply with BMPs as described in the SWPPP; 

 
e. Shall not contain toxic constituents in toxic amounts or (other) 

significant quantities of pollutants; 
 
f. Shall be monitored and meets the applicable NALs; and 
 
g. Shall be reported by the discharger in the Annual Report.  
      
If any of the above conditions are not satisfied, the discharge is not 
authorized by this General Permit.  The discharger shall notify the 
Regional Water Board of any anticipated non-storm water discharges not 
authorized by this General Permit to determine the need for a separate 
NPDES permit. 
 
Additionally, some LUP dischargers may be required to obtain a separate 
permit if the applicable Regional Water Board has adopted a General 
Permit for dewatering discharges.  Wherever feasible, alternatives, that do 
not result in the discharge of non-storm water, shall be implemented in 
accordance with this Attachment’s Section K.2 - SWPPP Implementation 
Schedule. 
 

3. LUP dischargers shall ensure that trench spoils or any other soils 
disturbed during construction activities that are contaminated5 are not 
discharged with storm water or non-storm water discharges into any storm 
drain or water body except pursuant to an NPDES permit. 

 
When soil contamination is found or suspected and a responsible party is 
not identified, or the responsible party fails to promptly take the 
appropriate action, the LUP discharger shall have those soils sampled and 
tested to ensure that proper handling and public safety measures are 

                                            
5 Contaminated soil contains pollutants in concentrations that exceed the appropriate thresholds that various 
regulatory agencies set for those substances.  Preliminary testing of potentially contaminated soils will be 
based on odor, soil discoloration, or prior history of the site's chemical use and storage and other similar 
factors.  When soil contamination is found or suspected and a responsible party is not identified, or the 
responsible party fails to promptly take the appropriate action,  the discharger shall have those soils 
sampled and tested to ensure proper handling and public safety measures are implemented. The legally 
responsible person will notify the appropriate local, State, or federal agency(ies) when contaminated soil is 
found at a construction site, and will notify the Regional Water Board by submitting an NOT at the 
completion of the project. 
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implemented. The LUP discharger shall notify the appropriate local, State, 
and federal agency(ies) when contaminated soil is found at a construction 
site, and will notify the appropriate Regional Water Board. 

 
4. Discharging any pollutant-laden water that will cause or contribute to an 

exceedance of the applicable Regional Water Board’s Basin Plan from a 
dewatering site or sediment basin into any receiving water or storm drain 
is prohibited. 

 
5. Debris6 resulting from construction activities are prohibited from being 

discharged from construction project sites. 
 
 
E. SPECIAL PROVISIONS 
 

1. Duty to Comply 
 

a. The LUP discharger must comply with all of the conditions of this 
General Permit.  Any permit noncompliance constitutes a violation of 
the Clean Water Act (CWA) and the Porter-Cologne Water Quality 
Control Act and is grounds for enforcement action and/or removal from 
General Permit coverage. 

 
b. The LUP discharger shall comply with effluent standards or 

prohibitions established under Section 307(a) of the CWA for toxic 
pollutants within the time provided in the regulations that establish 
these standards or prohibitions, even if this General Permit has not yet 
been modified to incorporate the requirement. 

 
2. General Permit Actions 

 
a. This General Permit may be modified, revoked and reissued, or 

terminated for cause.  The filing of a request by the discharger for a 
General Permit modification, revocation and reissuance, or 
termination, or a notification of planned changes or anticipated 
noncompliance does not annul any General Permit condition. 

 

                                            
6 Litter, rubble, discarded refuse, and remains of something destroyed. 
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b. If any toxic effluent standard or prohibition (including any schedule of 
compliance specified in such effluent standard or prohibition) is 
promulgated under Section 307(a) of the CWA for a toxic pollutant 
which is present in the discharge and that standard or prohibition is 
more stringent than any limitation on the pollutant in this General 
Permit, this General Permit shall be modified or revoked and reissued 
to conform to the toxic effluent standard or prohibition and the 
dischargers so notified. 

 
3. Need to Halt or Reduce Activity Not a Defense 

 
It shall not be a defense for an LUP discharger in an enforcement action 
that it would have been necessary to halt or reduce the permitted activity 
in order to maintain compliance with the conditions of this General Permit. 

 
4. Duty to Mitigate 

 
The LUP discharger shall take all responsible steps to minimize or prevent 
any discharge in violation of this General Permit, which has a reasonable 
likelihood of adversely affecting human health or the environment. 

 
5. Proper Operation and Maintenance 

 
The LUP discharger shall at all times properly operate and maintain any 
facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by the discharger to achieve 
compliance with the conditions of this General Permit and with the 
requirements of the Storm Water Pollution Prevention Plan (SWPPP).  
Proper operation and maintenance also includes adequate laboratory 
controls and appropriate quality assurance procedures.  Proper operation 
and maintenance may require the operation of backup or auxiliary facilities 
or similar systems installed by a discharger when necessary to achieve 
compliance with the conditions of this General Permit. 

 
6. Property Rights 

 
This General Permit does not convey any property rights of any sort or 
any exclusive privileges, nor does it authorize any injury to private 
property or any invasion of personal rights, nor does it authorize any 
infringement of Federal, State, or local laws or regulations. 

 
7. Duty to Maintain Records and Provide Information 

 
a. The LUP discharger shall maintain a paper or electronic copy of all 

required records, including a copy of this General Permit, for three 
years from the date generated or date submitted, whichever is last.  
These records shall be kept at the construction site or in a crew 
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member’s vehicle until construction is completed, and shall be made 
available upon request. 

 
b. The LUP discharger shall furnish the Regional Water Board, State 

Water Board, or USEPA, within a reasonable time, any requested 
information to determine compliance with this General Permit.  The 
LUP discharger shall also furnish, upon request, copies of records that 
are required to be kept by this General Permit. 

 
8. Inspection and Entry 

 
The LUP discharger shall allow the Regional Water Board, State Water 
Board, USEPA, and/or, in the case of construction sites which discharge 
through a municipal separate storm sewer, an authorized representative of 
the municipal operator of the separate storm sewer system receiving the 
discharge, upon the presentation of credentials and other documents as 
may be required by law, to: 

 
a. Enter upon the discharger’s premises at reasonable times where a 

regulated construction activity is being conducted or where records 
must be kept under the conditions of this General Permit; 

 
b. Access and copy at reasonable times any records that must be kept 

under the conditions of this General Permit; 
 

c. Inspect at reasonable times the complete construction site, including 
any off-site staging areas or material storage areas, and the 
erosion/sediment controls; and 

 
d. Sample or monitor at reasonable times for the purpose of ensuring 

General Permit compliance. 
 

9. Electronic Signature and Certification Requirements 
 

a. All Permit Registration Documents (PRDs) and Notices of Termination 
(NOTs) shall be electronically signed, certified, and submitted via 
SMARTS to the State Water Board.  Either the Legally Responsible 
Person (LRP), as defined in Appendix 5 – Glossary, or a person legally 
authorized to sign and certify PRDs and NOTs on behalf of the LRP 
(the LRP’s Approved Signatory, as defined in Appendix 5 - Glossary) 
must submit all information electronically via SMARTS.   
 

 
b. Changes to Authorization.  If an Approved Signatory’s authorization is 

no longer accurate, a new authorization satisfying the requirements of 
paragraph (a) of this section must be submitted via SMARTS prior to or 
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together with any reports, information or applications to be signed by 
an Approved Signatory. 

 
c. All SWPPP revisions, annual reports, or other information required by 

the General Permit (other than PRDs and NOTs) or requested by the 
Regional Water Board, State Water Board, USEPA, or local storm 
water management agency shall be certified and submitted by the LRP 
or the LRP’s Approved Signatory. 

 
10. Certification 

 
Any person signing documents under Section E.9 above, shall make the 
following certification: 

 
"I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate 
the information submitted.  Based on my inquiry of the person or persons 
who manage the system or those persons directly responsible for 
gathering the information, to the best of my knowledge and belief, the 
information submitted is, true, accurate, and complete.  I am aware that 
there are significant penalties for submitting false information, including 
the possibility of fine and imprisonment for knowing violations." 

 
11. Anticipated Noncompliance 

 
The LUP discharger shall give advance notice to the Regional Water 
Board and local storm water management agency of any planned changes 
in the construction activity, which may result in noncompliance with 
General Permit requirements. 

 
12. Penalties for Falsification of Reports 

 
Section 309(c)(4) of the CWA provides that any person who knowingly 
makes any false material statement, representation, or certification in any 
record or other document submitted or required to be maintained under 
this General Permit, including reports of compliance or noncompliance 
shall upon conviction, be punished by a fine of not more than $10,000 or 
by imprisonment for not more than two years or by both. 

 
13. Oil and Hazardous Substance Liability 

 
Nothing in this General Permit shall be construed to preclude the 
institution of any legal action or relieve the discharger from any 
responsibilities, liabilities, or penalties to which the LUP discharger is or 
may be subject to under Section 311 of the CWA. 
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14. Severability 
 

The provisions of this General Permit are severable; and, if any provision 
of this General Permit or the application of any provision of this General 
Permit to any circumstance is held invalid, the application of such 
provision to other circumstances and the remainder of this General Permit 
shall not be affected thereby. 

 
15. Reopener Clause 

 
This General Permit may be modified, revoked and reissued, or 
terminated for cause due to promulgation of amended regulations, receipt 
of USEPA guidance concerning regulated activities, judicial decision, or in 
accordance with 40 Code of Federal Regulations (CFR) 122.62, 122.63, 
122.64, and 124.5. 

 
16. Penalties for Violations of Permit Conditions 

 
a. Section 309 of the CWA provides significant penalties for any person 

who violates a permit condition implementing Sections 301, 302, 306, 
307, 308, 318, or 405 of the CWA or any permit condition or limitation 
implementing any such section in a permit issued under Section 402. 
Any person who violates any permit condition of this General Permit is 
subject to a civil penalty not to exceed $37,5007 per calendar day of 
such violation, as well as any other appropriate sanction provided by 
Section 309 of the CWA. 

 
b. The Porter-Cologne Water Quality Control Act also provides for civil 

and criminal penalties, which in some cases are greater than those 
under the CWA. 

 
17. Transfers 

 
This General Permit is not transferable. A new LRP of an ongoing 
construction activity must submit PRDs in accordance with the 
requirements of this General Permit to be authorized to discharge under 
this General Permit.  An LRP who is a property owner with active General 
Permit coverage who sells a fraction or all the land shall inform the new 
property owner(s) of the requirements of this General Permit. 

 
18. Continuation of Expired Permit 

 
This General Permit continues in force and effect until a new General 
Permit is issued or the SWRCB rescinds this General Permit.  Only those 

                                            
7 May be further adjusted in accordance with the Federal Civil Penalties Inflation Adjustment Act 
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dischargers authorized to discharge under the expiring General Permit are 
covered by the continued General Permit. 

 
 
F. EFFLUENT STANDARDS & RECEIVING WATER MONITORING 
 

1. Narrative Effluent Limitations 
 
a. LUP dischargers shall ensure that storm water discharges and 

authorized non-storm water discharges regulated by this General 
Permit do not contain a hazardous substance equal to or in excess of 
reportable quantities established in 40 C.F.R. §§ 117.3 and 302.4, 
unless a separate NPDES Permit has been issued to regulate those 
discharges. 

 
b. LUP dischargers shall minimize or prevent pollutants in storm water 

discharges and authorized non-storm water discharges through the 
use of structural or non-structural controls, structures, and 
management practices that achieve BAT for toxic and non-
conventional pollutants and BCT for conventional pollutants.   
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Table 1.  Numeric Action Levels, Test Methods, Detection Limits, and Reporting Units 

Parameter Test 
Method 

Discharge 
Type 

Min. 
Detection 

Limit 

Units Numeric 
Action 
Level 

pH 

Field test 
with 

calibrated 
portable 

instrument 

LUP Type 2 

0.2 pH 
units 

lower NAL = 
6.5 

upper NAL = 
8.5 

LUP Type 3 

lower NAL = 
6.5 

upper NAL = 
8.5 

Turbidity EPA 
0180.1 

and/or field 
test with 

calibrated 
portable 

instrument 

LUP Type 2 

1 NTU 

250 NTU 

LUP Type 3 250 NTU 
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2. Numeric Action Levels (NALs) 
 
a. For LUP Type 2 and 3 dischargers, the lower storm event daily 

average NAL for pH is 6.5 pH units and the upper storm event daily 
average NAL for pH is 8.5 pH units.  The LUP discharger shall take 
actions as described below if the storm event daily average discharge 
is outside of this range of pH values. 

 
b. For LUP Type 2 and 3 dischargers, the storm event daily average NAL 

for turbidity is 250 NTU.  The discharger shall take actions as 
described below if the storm event daily average discharge is outside 
of this range of turbidity values.  

 
c. Whenever daily average analytical effluent monitoring results indicate 

that the discharge is below the lower NAL for pH, exceeds the upper 
NAL for pH, or exceeds the turbidity NAL (as listed in Table 1), the 
LUP discharger shall conduct a construction site and run-on evaluation 
to determine whether pollutant source(s) associated with the site’s 
construction activity may have caused or contributed to the NAL 
exceedance and shall immediately implement corrective actions if they 
are needed. 

 
d. The site evaluation will be documented in the SWPPP and specifically 

address whether the source(s) of the pollutants causing the 
exceedance of the NAL: 

 
i Are related to the construction activities and whether additional 

BMPs or SWPPP implementation measures are required to (1) 
meet BAT/BCT requirements; (2) reduce or prevent pollutants in 
storm water discharges from causing exceedances of receiving 
water objectives; and (3) determine what corrective action(s) were 
taken or will be taken and with a description of the schedule for 
completion.   
 

AND/OR: 
 

ii Are related to the run-on associated with the construction site 
location and whether additional BMPs or SWPPP implementation 
measures are required to (1) meet BAT/BCT requirements; (2) 
reduce or prevent pollutants in storm water discharges from 
causing exceedances of receiving water objectives; and (3) decide 
what corrective action(s) were taken or will be taken, including a 
description of the schedule for completion.   

 
3. Receiving Water Monitoring Triggers 
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a. The receiving water monitoring triggers for LUP Type 3 dischargers 
with direct discharges to surface waters are triggered when the daily 
average effluent pH values during any site phase when there is a high 
risk of pH discharge8 fall outside of the range of 6.0 and 9.0 pH units, 
or when the daily average effluent turbidity exceeds 500 NTU. 

  
b. LUP Type 3 dischargers with direct discharges to surface waters shall 

conduct receiving water monitoring whenever their effluent monitoring 
results exceed the receiving water monitoring triggers.  If the pH trigger 
is exceeded, the receiving water shall be monitored for pH for the 
duration of coverage under this General Permit.  If the turbidity trigger 
is exceeded, the receiving water shall be monitored for turbidity and 
SSC for the duration of coverage under this General Permit. 

 
c. LUP Type 3 dischargers with direct discharges to surfaces waters shall 

initiate receiving water monitoring when the triggers are exceeded 
unless the storm event causing the exceedance is determined after the 
fact to equal to or greater than the 5-year 24-hour storm (expressed in 
inches of rainfall) as determined by using these maps: 

 
http://www.wrcc.dri.edu/pcpnfreq/nca5y24.gif  
http://www.wrcc.dri.edu/pcpnfreq/sca5y24.gif 

 
Verification of the 5-year 24-hour storm event shall be done by 
reporting on-site rain gauge readings as well as nearby governmental 
rain gauge readings. 

 
d. If run-on is caused by a forest fire or any other natural disaster, then 

receiving water monitoring triggers do not apply. 
 
G. RECEIVING WATER LIMITATIONS 

 
1. LUP dischargers shall ensure that storm water discharges and authorized 

non-storm water discharges to any surface or ground water will not 
adversely affect human health or the environment. 
  

2. LUP dischargers shall ensure that storm water discharges and authorized 
non-storm water discharges will not contain pollutants in quantities that 
threaten to cause pollution or a public nuisance. 
 

3. LUP dischargers shall ensure that storm water discharges and authorized 
non-storm water discharges will not contain pollutants that cause or 

                                            
8 A period of high risk of pH discharge is defined as a project's complete utilities phase, complete vertical 
build phase, and any portion of any phase where significant amounts of materials are placed directly on the 
land at the site in a manner that could result in significant alterations of the background pH of the 
discharges. 
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contribute to an exceedance of any applicable water quality objectives or 
water quality standards (collectively, WQS) contained in a Statewide 
Water Quality Control Plan, the California Toxics Rule, the National Toxics 
Rule, or the applicable Regional Water Board’s Water Quality Control Plan 
(Basin Plan).  

 
 
H. TRAINING QUALIFICATIONS 
 

1. General 
 
All persons responsible for implementing requirements of this General 
Permit shall be appropriately trained.  Training should be both formal and 
informal, occur on an ongoing basis, and should include training offered by 
recognized governmental agencies or professional organizations.  
Persons responsible for preparing, amending and certifying SWPPPs shall 
comply with the requirements in this Section H. 

 
2. SWPPP Certification Requirements 

 
a. Qualified SWPPP Developer: The LUP discharger shall ensure that 

all SWPPPs be written, amended and certified by a Qualified SWPPP 
Developer (QSD).  A QSD shall have one of the following registrations 
or certifications, and appropriate experience, as required for: 
 
i A California registered professional civil engineer; 

 
ii A California registered professional geologist or engineering 

geologist; 
 

iii A California registered landscape architect; 
 

iv A professional hydrologist registered through the American Institute 
of Hydrology; 

 
v A certified professional in erosion and sediment control (CPESC) TM 

registered through Enviro Cert International, Inc; 
 

vi A certified professional in storm water quality (CPSWQ)TM 
registered through Enviro Cert International, Inc.; or 
 

vii A certified professional in erosion and sediment control registered 
through the National Institute for Certification in Engineering 
Technologies (NICET).    
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Effective two years after the adoption date of this General Permit, a 
QSD shall have attended a State Water Board-sponsored or 
approved QSD training course.   

 
b. The LUP discharger shall ensure that the SWPPP is written and 

amended, as needed, to address the specific circumstances for each 
construction site covered by this General Permit prior to 
commencement of construction activity for any stage. 

 
c. The LUP discharger shall list the name and telephone number of the 

currently designated Qualified SWPPP Developer(s) in the SWPPP.   
 
d. Qualified SWPPP Practitioner:  The LUP discharger shall ensure that 

all elements of any SWPPP for each project will be implemented by a 
Qualified SWPPP Practitioner (QSP).  A QSP is a person responsible 
for non-storm water and storm water visual observations, sampling and 
analysis, and for ensuring full compliance with the permit and 
implementation of all elements of the SWPPP.  Effective two years 
from the date of adoption of this General Permit, a QSP shall be either 
a QSD or have one of the following certifications: 

 
i A certified erosion, sediment and storm water inspector registered 

through Certified Professional in Erosion and Sediment Control, 
Inc.; or 
 

ii A certified inspector of sediment and erosion control registered 
through Certified Inspector of Sediment and Erosion Control, Inc. 
 
Effective two years after the adoption date of this General Permit, a 
QSP shall have attended a State Water Board-sponsored or 
approved QSP training course.   

 
e. The LUP discharger shall ensure that the SWPPP include a list of 

names of all contractors, subcontractors, and individuals who will be 
directed by the Qualified SWPPP Practitioner, and who is ultimately 
responsible for implementation of the SWPPP.  This list shall include 
telephone numbers and work addresses.  Specific areas of 
responsibility of each subcontractor and emergency contact numbers 
shall also be included. 

 
f. The LUP discharger shall ensure that the SWPPP and each 

amendment be signed by the Qualified SWPPP Developer.  The LUP 
discharger shall include a listing of the date of initial preparation and 
the dates of each amendment in the SWPPP. 
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I. TYPES OF LINEAR PROJECTS 
 

This attachment establishes three types (Type 1, 2 & 3) of complexity for 
areas within an LUP or project section based on threat to water quality.  
Project area Types are determined through Attachment A.1. 
 
The Type 1 requirements below establish the baseline requirements for all 
LUPs subject to this General Permit.  Additional requirements for Type 2 and 
Type 3 LUPs are labeled. 

 
1. Type 1 LUPs: 

 
LUP dischargers with areas of a LUP designated as Type 1 shall comply 
with the requirements in this Attachment.  Type 1 LUPs are: 

 
a. Those construction areas where 70 percent or more of the construction 

activity occurs on a paved surface and where areas disturbed during 
construction will be returned to preconstruction conditions or equivalent 
protection established at the end of the construction activities for the 
day; or 

 
b. Where greater than 30 percent of construction activities occur within 

the non-paved shoulders or land immediately adjacent to paved 
surfaces, or where construction occurs on unpaved improved roads, 
including their shoulders or land immediately adjacent to them where: 

 
i Areas disturbed during construction will be returned to 

preconstruction conditions or equivalent protection is established at 
the end of the construction activities for the day to minimize the 
potential for erosion and sediment deposition, and  

 
ii Areas where established vegetation was disturbed during 

construction will be stabilized and re-vegetated by the end of 
project.  When required, adequate temporary stabilization BMPs 
will be installed and maintained until vegetation is established to 
meet minimum cover requirements established in this General 
Permit for final stabilization. 

 
c. Where the risk determination is as follows: 

 
i Low sediment risk, low receiving water risk, or 

 
ii Low sediment risk, medium receiving water risk, or 

 
iii Medium sediment risk, low receiving water risk 
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2. Type 2 LUPs: 
 

Type 2 LUPs are determined by the Combined Risk Matrix in Attachment 
A.1.  Type 2 LUPs have the specified combination of risk:     

 
d. High sediment risk, low receiving water risk, or 

 
e. Medium sediment risk, medium receiving water risk, or 

 
f. Low sediment risk, high receiving water risk 
 
Receiving water risk is either considered “Low” for those areas of the 
project that are not in close proximity to a sensitive receiving watershed, 
“Medium” for those areas of the project within a sensitive receiving 
watershed yet outside of the flood plain of a sensitive receiving water 
body, and “High” where the soil disturbance is within close proximity to a 
sensitive receiving water body.  Project sediment risk is calculated based 
on the Risk Factor Worksheet in Attachment C of this General Permit.  

 
3. Type 3 LUPs: 

 
Type 3 LUPs are determined by the Combined Risk Matrix in Attachment 
A.1.  Type 3 LUPs have the specified combination of risk: 

 
a. High sediment risk, high receiving water risk, or 

 
b. High sediment risk, medium receiving water risk, or 

 
c. Medium sediment risk, high receiving water risk 

 
Receiving water risk is either considered “Medium” for those areas of the 
project within a sensitive receiving watershed yet outside of the flood plain 
of a sensitive receiving water body, or “High” where the soil disturbance is 
within close proximity to a sensitive receiving water body.  Project 
sediment risk is calculated based on the Risk Factor Worksheet in 
Attachment C. 
 

 
J. LUP TYPE-SPECIFIC REQUIREMENTS 
 

1. Effluent Standards 
 
a. Narrative – LUP dischargers shall comply with the narrative effluent 

standards below. 
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i Storm water discharges and authorized non-storm water 
discharges regulated by this General Permit shall not contain a 
hazardous substance equal to or in excess of reportable quantities 
established in 40 C.F.R. §§ 117.3 and 302.4, unless a separate 
NPDES Permit has been issued to regulate those discharges. 

 
ii LUP dischargers shall minimize or prevent pollutants in storm water 

discharges and authorized non-storm water discharges through the 
use of controls, structures, and management practices that achieve 
BAT for toxic and non-conventional pollutants and BCT for 
conventional pollutants.   

 
b. Numeric – LUP Type 1 dischargers are not subject to a numeric 

effluent standard 
 

c. Numeric –LUP Type 2 dischargers are subject to a pH NAL of 6.5-8.5, 
and a turbidity NAL of 250 NTU. 
 

d. Numeric – LUP Type 3 dischargers are subject to a pH NAL of 6.5-8.5, 
and a turbidity NAL of 250 NTU.   

 
2. Good Site Management "Housekeeping" 

 
a. LUP dischargers shall implement good site management (i.e., 

"housekeeping") measures for construction materials that could 
potentially be a threat to water quality if discharged.  At a minimum, the 
good housekeeping measures shall consist of the following: 
 
i Identify the products used and/or expected to be used and the end 

products that are produced and/or expected to be produced.  This 
does not include materials and equipment that are designed to be 
outdoors and exposed to environmental conditions (i.e. poles, 
equipment pads, cabinets, conductors, insulators, bricks, etc.). 
 

ii Cover and berm loose stockpiled construction materials that are not 
actively being used (i.e. soil, spoils, aggregate, fly-ash, stucco, 
hydrated lime, etc.). 

 
iii Store chemicals in watertight containers (with appropriate 

secondary containment to prevent any spillage or leakage) or in a 
storage shed (completely enclosed). 

 
iv Minimize exposure of construction materials to precipitation (not 

applicable to materials designed to be outdoors and exposed to the 
environment). 
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v Implement BMPs to control the off-site tracking of loose 
construction and landscape materials. 

 
b. LUP dischargers shall implement good housekeeping measures for 

waste management, which, at a minimum, shall consist of the 
following: 
 
i Prevent disposal of any rinse or wash waters or materials on 

impervious or pervious site surfaces or into the storm drain system. 
 

ii Ensure the containment of sanitation facilities (e.g., portable toilets) 
to prevent discharges of pollutants to the storm water drainage 
system or receiving water. 

 
iii Clean or replace sanitation facilities and inspecting them regularly 

for leaks and spills. 
 

iv Cover waste disposal containers at the end of every business day 
and during a rain event.   

 
v Prevent discharges from waste disposal containers to the storm 

water drainage system or receiving water.  
 

vi Contain and securely protect stockpiled waste material from wind 
and rain at all times unless actively being used. 

 
vii Implement procedures that effectively address hazardous and non-

hazardous spills.   
 

viii Develop a spill response and implementation element of the 
SWPPP prior to commencement of construction activities.  The 
SWPPP shall require that: 
 
(1) Equipment and materials for cleanup of spills shall be available 

on site and that spills and leaks shall be cleaned up immediately 
and disposed of properly; and  
 

(2) Appropriate spill response personnel are assigned and trained. 
 

ix Ensure the containment of concrete washout areas and other 
washout areas that may contain additional pollutants so there is no 
discharge into the underlying soil and onto the surrounding areas.   
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c. LUP dischargers shall implement good housekeeping for vehicle 

storage and maintenance, which, at a minimum, shall consist of the 
following: 
 
i Prevent oil, grease, or fuel from leaking into the ground, storm 

drains or surface waters.  
 

ii Implement appropriate BMPs whenever equipment or vehicles are 
fueled, maintained or stored.  

 
iii Clean leaks immediately and disposing of leaked materials 

properly. 
 

d. LUP dischargers shall implement good housekeeping for landscape 
materials, which, at a minimum, shall consist of the following: 
 
i Contain stockpiled materials such as mulches and topsoil when 

they are not actively being used. 
 

ii Contain fertilizers and other landscape materials when they are not 
actively being used. 
 

iii Discontinue the application of any erodible landscape material at 
least 2 days before a forecasted rain event9 or during periods of 
precipitation. 

 
iv Applying erodible landscape material at quantities and application 

rates according to manufacture recommendations or based on 
written specifications by knowledgeable and experienced field 
personnel. 

 
v Stacking erodible landscape material on pallets and covering or 

storing such materials when not being used or applied. 
 

e. LUP dischargers shall conduct an assessment and create a list of 
potential pollutant sources and identify any areas of the site where 
additional BMPs are necessary to reduce or prevent pollutants in storm 
water discharges and authorized non-storm water discharges.  This 
potential pollutant list shall be kept with the SWPPP and shall identify 
all non-visible pollutants which are known, or should be known, to 
occur on the construction site.  At a minimum, when developing BMPs, 
LUP dischargers shall do the following: 

 

                                            
9 50% or greater chance of producing precipitation. 

0044882



ATTACHMENT A 

2009-0009-DWQ amended by 2010-0014-DWQ & 2012–0006-DWQ   
24 

i Consider the quantity, physical characteristics (e.g., liquid, powder, 
solid), and locations of each potential pollutant source handled, 
produced, stored, recycled, or disposed of at the site. 

 
ii Consider the degree to which pollutants associated with those 

materials may be exposed to and mobilized by contact with storm 
water. 

 
iii Consider the direct and indirect pathways that pollutants may be 

exposed to storm water or authorized non-storm water discharges.  
This shall include an assessment of past spills or leaks, non-storm 
water discharges, and discharges from adjoining areas. 

 
iv Ensure retention of sampling, visual observation, and inspection 

records. 
 

v Ensure effectiveness of existing BMPs to reduce or prevent 
pollutants in storm water discharges and authorized non-storm 
water discharges. 

 
f. LUP dischargers shall implement good housekeeping measures on the 

construction site to control the air deposition of site materials and from 
site operations.  

 
3. Non-Storm Water Management  

 
a. LUP dischargers shall implement measures to control all non-storm 

water discharges during construction.   
 

b. LUP dischargers shall wash vehicles in such a manner as to prevent 
non-storm water discharges to surface waters or MS4 drainage 
systems. 

 
c. LUP dischargers shall clean streets in such a manner as to prevent 

unauthorized non-storm water discharges from reaching surface water 
or MS4 drainage systems. 

 
4. Erosion Control 

 
a. LUP dischargers shall implement effective wind erosion control. 

 
b. LUP dischargers shall provide effective soil cover for inactive10 areas 

and all finished slopes, and utility backfill. 
 
                                            
10 Areas of construction activity that have been disturbed and are not scheduled to be re-disturbed for at 
least 14 days 
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c. LUP dischargers shall limit the use of plastic materials when more 
sustainable, environmentally friendly alternatives exist.  Where plastic 
materials are deemed necessary, the discharger shall consider the use 
of plastic materials resistant to solar degradation. 
 

5. Sediment Controls 
 

a. LUP dischargers shall establish and maintain effective perimeter 
controls as needed, and implement effective BMPs for all construction 
entrances and exits to sufficiently control erosion and sediment 
discharges from the site.   
 

b. On sites where sediment basins are to be used, LUP dischargers shall, 
at minimum, design sediment basins according to the guidance 
provided in CASQA’s Construction BMP Handbook.  

 
c. Additional LUP Type 2 & 3 Requirement:  LUP Type 2 & 3 

dischargers shall apply linear sediment controls along the toe of the 
slope, face of the slope, and at the grade breaks of exposed slopes to 
comply with sheet flow lengths11 in accordance with Table 2 below.   

 
Table 2 – Critical Slope/Sheet Flow Length Combinations 

 

Slope Percentage Sheet flow length not 
to exceed 

0-25% 20 feet 
25-50% 15 feet 

Over 50% 10 feet 
 

 
d. Additional LUP Type 2 & 3 Requirement:  LUP Type 2 & 3 

dischargers shall ensure that construction activity traffic to and from 
the project is limited to entrances and exits that employ effective 
controls to prevent off-site tracking of sediment.   
 

e. Additional LUP Type 2 & 3 Requirement:  LUP Type 2 & 3 
dischargers shall ensure that all storm drain inlets and perimeter 
controls, runoff control BMPs, and pollutant controls at entrances and 
exits (e.g. tire washoff locations) are maintained and protected from 
activities that reduce their effectiveness.   

 
f. Additional LUP Type 2 & 3 Requirement:  LUP Type 2 & 3 

dischargers shall inspect all immediate access roads.  At a minimum 
daily and prior to any rain event, the discharger shall remove any 

                                            
11 Sheet flow length is the length that shallow, low velocity flow travels across a site.   

0044884



ATTACHMENT A 

2009-0009-DWQ amended by 2010-0014-DWQ & 2012–0006-DWQ   
26 

sediment or other construction activity-related materials that are 
deposited on the roads (by vacuuming or sweeping).   

 
g. Additional LUP Type 3 Requirement:  The Regional Water Board 

may require LUP Type 3 dischargers to implement additional site-
specific sediment control requirements if the implementation of the 
other requirements in this section are not adequately protecting the 
receiving waters.  

 
6. Run-on and Run-off Controls 

a. LUP dischargers shall effectively manage all run-on, all runoff within 
the site and all runoff that discharges off the site.  Run-on from off site-
shall be directed away from all disturbed areas or shall collectively be 
in compliance with the effluent limitations in this Attachment.   

 
b. Run-on and runoff controls are not required for Type 1 LUPs unless 

the evaluation of quantity and quality of run-on and runoff deems them 
necessary or visual inspections show that the site requires such 
controls. 

 
7. Inspection, Maintenance and Repair 

  
a. All inspection, maintenance repair and sampling activities at the 

discharger’s LUP location shall be performed or supervised by a QSP 
representing the discharger.  The QSP may delegate any or all of 
these activities to an employee trained to do the task(s) appropriately, 
but shall ensure adequate deployment.     
 

b. LUP dischargers shall conduct visual inspections and observations 
daily during working hours (not recorded).  At least once each 24-hour 
period during extended storm events, LUP Type 2 & 3 dischargers 
shall conduct visual inspections to identify and record BMPs that need 
maintenance to operate effectively, that have failed, or that could fail to 
operate as intended.  Inspectors shall be the QSP or be trained by the 
QSP. 

 
c. Upon identifying failures or other shortcomings, as directed by the 

QSP, LUP dischargers shall begin implementing repairs or design 
changes to BMPs within 72 hours of identification and complete the 
changes as soon as possible.  

 
d. For each pre- and post-rain event inspection required, LUP 

dischargers shall complete an inspection checklist, using a form 
provided by the State Water Board or Regional Water Board or in an 
alternative format that includes the information described below.    
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e. The LUP discharger shall ensure that the checklist remains on-site or 
with the SWPPP.  At a minimum, an inspection checklist should 
include: 

 
i Inspection date and date the inspection report was written. 

 
ii Weather information, including presence or absence of 

precipitation, estimate of beginning of qualifying storm event, 
duration of event, time elapsed since last storm, and approximate 
amount of rainfall in inches. 

 
iii Site information, including stage of construction, activities 

completed, and approximate area of the site exposed.  
 

iv A description of any BMPs evaluated and any deficiencies noted.   
 

v If the construction site is safely accessible during inclement 
weather, list the observations of all BMPs:  erosion controls, 
sediment controls, chemical and waste controls, and non-storm 
water controls.  Otherwise, list the results of visual inspections at all 
relevant outfalls, discharge points, downstream locations and any 
projected maintenance activities. 

 
vi Report the presence of noticeable odors or of any visible sheen on 

the surface of any discharges.  
 

vii Any corrective actions required, including any necessary changes 
to the SWPPP and the associated implementation dates. 

 
viii Photographs taken during the inspection, if any. 

 
ix Inspector’s name, title, and signature. 
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K. STORM WATER POLLUTION PREVENTION PLAN (SWPPP) 

REQUIREMENTS 
 

1. Objectives 
 
SWPPPs for all LUPs shall be developed and amended or revised by a 
QSD.  The SWPPP shall be designed to address the following objectives: 

 
a.  All pollutants and their sources, including sources of sediment, 

associated with construction activities associated with LUP activity are 
controlled; 

 
b.  All non-storm water discharges are identified and either eliminated, 

controlled, or treated; 
 

c.  BMPs are effective and result in the reduction or elimination of 
pollutants in storm water discharges and authorized non-storm water 
discharges from LUPs during construction; and 

 
d.  Stabilization BMPs installed to reduce or eliminate pollutants after 

construction is completed are effective and maintained. 
 

2. SWPPP Implementation Schedule 
 

a. LUPs for which PRDs have been submitted to the State Water Board 
shall develop a site/project location SWPPP prior to the start of land-
disturbing activity in accordance with this Section and shall implement 
the SWPPP concurrently with commencement of soil-disturbing 
activities. 

 
b. For an ongoing LUP involving a change in the LRP, the new LRP shall 

review the existing SWPPP and amend it, if necessary, or develop a 
new SWPPP within 15 calendar days to conform to the requirements 
set forth in this General Permit. 

 
3. Availability 

 
The SWPPP shall be available at the construction site during working 
hours while construction is occurring and shall be made available upon 
request by a State or Municipal inspector.  When the original SWPPP is 
retained by a crewmember in a construction vehicle and is not currently at 
the construction site, copies of the BMPs and map/drawing will be left with 
the field crew and the original SWPPP shall be made available via a 
request by radio/telephone. 
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L. REGIONAL WATER BOARD AUTHORITIES 
 

1. Regional Water Boards shall administer the provisions of this General 
Permit.  Administration of this General Permit may include, but is not 
limited to, requesting the submittal of SWPPPs, reviewing SWPPPs, 
reviewing monitoring and sampling and analysis reports, conducting 
compliance inspections, gathering site information by any medium 
including sampling, photo and video documentation, and taking 
enforcement actions. 

 
2. Regional Water Boards may terminate coverage under this General 

Permit for dischargers who fail to comply with its requirements or where 
they determine that an individual NPDES permit is appropriate.   

 
3. Regional Water Boards may issue separate permits for discharges of 

storm water associated with construction activity to individual dischargers, 
categories of dischargers, or dischargers in a geographic area.  Upon 
issuance of such permits by a Regional Water Board, dischargers subject 
to those permits shall no longer be regulated by this General Permit. 

 
4. Regional Water Boards may direct the discharger to reevaluate the LUP 

Type(s) for the project (or elements/areas of the project) and impose the 
appropriate level of requirements.   

 
5. Regional Water Boards may terminate coverage under this General 

Permit for dischargers who negligently or with willful intent incorrectly 
determine or report their LUP Type (e.g., they determine themselves to be 
a LUP Type 1 when they are actually a Type 2).   

 
6. Regional Water Boards may review PRDs and reject or accept 

applications for permit coverage or may require dischargers to submit a 
Report of Waste Discharge / NPDES permit application for Regional 
Water Board consideration of individual requirements. 

 
7. Regional Water Boards may impose additional requirements on 

dischargers to satisfy TMDL implementation requirements or to satisfy 
provisions in their Basin Plans.  

 
8. Regional Water Boards may require additional Monitoring and Reporting 

Program Requirements, including sampling and analysis of discharges to 
sediment-impaired water bodies.   

 
9. Regional Water Boards may require dischargers to retain records for more 

than the three years required by this General Permit. 
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10. Based on an LUP’s threat to water quality and complexity, the Regional 
Water Board may determine on a case-by-case basis that an LUP, or a 
portion of an LUP, is not eligible for the linear project requirements 
contained in this Attachment, and require that the discharger comply with 
all standard requirements in this General Permit.  

 
11. The Regional Water Board may require additional monitoring and 

reporting program requirements including sampling and analysis of 
discharges to CWA § 303(d)-listed water bodies.  Additional requirements 
imposed by the Regional Water Board shall be consistent with the overall 
monitoring effort in the receiving waters.  
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M. MONITORING AND REPORTING REQUIREMENTS 
 
 
Table 3.  LUP Summary of Monitoring Requirements 

LUP 
Type 

  
  

Visual Inspections Sample Collection 

Daily Site 
BMP 

Pre-storm 
Event Daily 

Storm 
BMP 

Post 
Storm

Storm 
Water 

Discharge 
Receiving 

Water 

Non-Visible 
(when 

applicable) Baseline 
1 X           X 
2 X X X X X   X 
3 X X X X X X X 

 
 

1. Objectives 
 
LUP dischargers shall prepare a monitoring and reporting program 
(M&RP) prior to the start of construction and immediately implement the 
program at the start of construction for LUPs.  The monitoring program 
must be implemented at the appropriate level to protect water quality at all 
times throughout the life of the project. The M&RP must be a part of the 
SWPPP, included as an appendix or separate SWPPP chapter. 

 
 

2. M&RP Implementation Schedule 
 

a. LUP dischargers shall implement the requirements of this Section at 
the time of commencement of construction activity.  LUP dischargers 
are responsible for implementing these requirements until construction 
activity is complete and the site is stabilized. 

 
b. LUP dischargers shall revise the M&RP when: 
 

i Site conditions or construction activities change such that a change 
in monitoring is required to comply with the requirements and intent 
of this General Permit. 

 
ii The Regional Water Board requires the discharger to revise its 

M&RP based on its review of the document.  Revisions may 
include, but not be limited to, conducting additional site inspections, 
submitting reports, and certifications.  Revisions shall be submitted 
via postal mail or electronic e-mail. 
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iii The Regional Water Board may require additional monitoring and 
reporting program requirements including sampling and analysis of 
discharges to CWA § 303(d)-listed water bodies.  Additional 
requirements imposed by the Regional Water Board shall be 
consistent with the overall monitoring effort in the receiving waters.  

 
3. LUP Type 1 Monitoring and Reporting Requirements 

 
a. LUP Type 1 Inspection Requirements 
 

i LUP Type 1 dischargers shall ensure that all inspections are 
conducted by trained personnel. The name(s) and contact 
number(s) of the assigned inspection personnel should be listed in 
the SWPPP. 

 
ii LUP Type 1 dischargers shall ensure that all visual inspections are 

conducted daily during working hours and in conjunction with other 
daily activities in areas where active construction is occurring. 

 
iii LUP Type 1 dischargers shall ensure that photographs of the site 

taken before, during, and after storm events are taken during 
inspections, and submitted through the State Water Board’s 
SMARTS website once every three rain events. 

 
iv LUP Type 1 dischargers shall conduct daily visual inspections to 

verify that:  
 

(1) Appropriate BMPs for storm water and non-storm water are 
being implemented in areas where active construction is 
occurring (including staging areas); 

 
(2) Project excavations are closed, with properly protected spoils, 

and that road surfaces are cleaned of excavated material and 
construction materials such as chemicals by either removing or 
storing the material in protective storage containers at the end 
of every construction day; 

 
(3) Land areas disturbed during construction are returned to pre-

construction conditions or an equivalent protection is used at the 
end of each workday to eliminate or minimize erosion and the 
possible discharge of sediment or other pollutants during a rain 
event. 

 
v Inspections may be discontinued in non-active construction areas 

where soil-disturbing activities are completed and final soil 
stabilization is achieved (e.g., paving is completed, substructures 
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are installed, vegetation meets minimum cover requirements for 
final stabilization, or other stabilization requirements are met). 

 
vi Inspection programs are required for LUP Type 1 projects where 

temporary and permanent stabilization BMPs are installed and are 
to be monitored after active construction is completed.  Inspection 
activities shall continue until adequate permanent stabilization is 
established and, in areas where re-vegetation is chosen, until 
minimum vegetative coverage is established in accordance with 
Section C.1 of this Attachment. 

 
b. LUP Type 1 Monitoring Requirements for Non-Visible Pollutants 

 
LUP Type 1 dischargers shall implement sampling and analysis 
requirements to monitor non-visible pollutants associated with (1) 
construction sites; (2) activities producing pollutants that are not 
visually detectable in storm water discharges; and (3) activities which 
could cause or contribute to an exceedance of water quality objectives 
in the receiving waters. 

 
i Sampling and analysis for non-visible pollutants is only required 

where the LUP Type 1 discharger believes pollutants associated 
with construction activities have the potential to be discharged with 
storm water runoff due to a spill or in the event there was a breach, 
malfunction, failure and/or leak of any BMP.  Also, failure to 
implement BMPs may require sample collection.  

 
(1) Visual observations made during the monitoring program 

described above will help the LUP Type 1 discharger determine 
when to collect samples.  

 
(2) The LUP Type 1 discharger is not required to sample if one of 

the conditions described above (e.g., breach or spill) occurs and 
the site is cleaned of material and pollutants and/or BMPs are 
implemented prior to the next storm event. 

 
ii LUP Type 1 dischargers shall collect samples down-gradient from 

all discharge locations where the visual observations were made 
triggering the monitoring, and which can be safely accessed.  For 
sites where sampling and analysis is required, personnel trained in 
water quality sampling procedures shall collect storm water 
samples.  

 
iii If sampling for non-visible pollutant parameters is required, LUP 

Type 1 dischargers shall ensure that samples be analyzed for 
parameters indicating the presence of pollutants identified in the 
pollutant source assessment required in Section J.2.a.i.   
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iv LUP Type 1 dischargers shall collect samples during the first two 

hours of discharge from rain events that occur during business 
hours and which generate runoff. 

 
v LUP Type 1 dischargers shall ensure that a sufficiently large 

sample of storm water that has not come into contact with the 
disturbed soil or the materials stored or used on-site 
(uncontaminated sample12) will be collected for comparison with the 
discharge sample.  Samples shall be collected during the first two 
hours of discharge from rain events that occur during daylight hours 
and which generate runoff. 

 
vi LUP Type 1 dischargers shall compare the uncontaminated sample 

to the samples of discharge using field analysis or through 
laboratory analysis.  Analyses may include, but are not limited to, 
indicator parameters such as:  pH, specific conductance, dissolved 
oxygen, conductivity, salinity, and Total Dissolved Solids (TDS).  

 
vii For laboratory analyses, all sampling, sample preservation, and 

other analyses must be conducted according to test procedures 
pursuant to 40 C.F.R. Part 136.  LUP Type 1 dischargers shall 
ensure that field samples are collected and analyzed according to 
manufacturer specifications of the sampling devices employed.  
Portable meters shall be calibrated according to manufacturer’s 
specification.   

 
viii LUP Type 1 dischargers shall ensure that all field and/or analytical 

data are kept in the SWPPP document. 
 

c. LUP Type 1 Visual Observation Exceptions 
 

i LUP Type 1 dischargers shall be prepared to collect samples and 
conduct visual observation (inspections) to meet the minimum 
visual observation requirements of this Attachment. The Type 1 
LUP discharger is not required to physically collect samples or 
conduct visual observation (inspections) under the following 
conditions: 

 
(1) During dangerous weather conditions such as flooding and 

electrical storms; 
 

(2) Outside of scheduled site business hours. 
 

(3) When access to the site is unsafe due to storm events. 

                                            
12 Sample collected at a location unaffected by contruction activities. 
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ii If the LUP Type 1 discharger does not collect the required samples 

or visual observation (inspections) due to these exceptions, an 
explanation why the sampling or visual observation (inspections) 
were not conducted shall be included in both the SWPPP and the 
Annual Report. 

 
d. Particle Size Analysis for Risk Justification 

 
LUP Type 1 dischargers utilizing justifying an alternative project risk 
shall report a soil particle size analysis used to determine the RUSLE 
K-Factor.  ASTM D-422 (Standard Test Method for Particle-Size 
Analysis of Soils), as revised, shall be used to determine the 
percentages of sand, very fine sand, silt, and clay on the site.   

 
 

4. LUP Type 2 & 3 Monitoring and Reporting Requirements 
 

a. LUP Type 2 & 3 Inspection Requirements 
 

i LUP Type 2 & 3 dischargers shall ensure that all inspections are 
conducted by trained personnel. The name(s) and contact 
number(s) of the assigned inspection personnel should be listed in 
the SWPPP. 

 
ii LUP Type 2 & 3 dischargers shall ensure that all visual inspections 

are conducted daily during working hours and in conjunction with 
other daily activities in areas where active construction is occurring. 

 
iii LUP Type 2 & 3 dischargers shall ensure that photographs of the 

site taken before, during, and after storm events are taken during 
inspections, and submitted through the State Water Board’s 
SMARTS website once every three rain events. 

 
iv LUP Type 2 & 3 dischargers shall conduct daily visual inspections 

to verify that appropriate BMPs for storm water and non-storm 
water are being implemented and in place in areas where active 
construction is occurring (including staging areas). 

 
v LUP Type 2 & 3 dischargers shall conduct inspections of the 

construction site prior to anticipated storm events, during extended 
storm events, and after actual storm events to identify areas 
contributing to a discharge of storm water associated with 
construction activity.  Pre-storm inspections are to ensure that 
BMPs are properly installed and maintained; post-storm inspections 
are to assure that BMPs have functioned adequately. During 
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extended storm events, inspections shall be required during normal 
working hours for each 24-hour period.  

 
vi Inspections may be discontinued in non-active construction areas 

where soil-disturbing activities are completed and final soil 
stabilization is achieved (e.g., paving is completed, substructures 
are installed, vegetation meets minimum cover requirements for 
final stabilization, or other stabilization requirements are met). 

 
vii LUP Type 2 & 3 dischargers shall implement a monitoring program 

for inspecting projects that require temporary and permanent 
stabilization BMPs after active construction is complete.  
Inspections shall ensure that the BMPs are adequate and 
maintained.  Inspection activities shall continue until adequate 
permanent stabilization is established and, in vegetated areas, until 
minimum vegetative coverage is established in accordance with 
Section C.1 of this Attachment. 

 
viii If possible, LUP Type 2 & 3 dischargers shall install a rain gauge 

on-site at an accessible and secure location with readings made 
during all storm event inspections.  When readings are unavailable, 
data from the closest rain gauge with publically available data may 
be used. 

 
ix LUP Type 2 & 3 dischargers shall Include and maintain a log of the 

inspections conducted in the SWPPP.  The log will provide the date 
and time of the inspection and who conducted the inspection. 

 
b. LUP Type 2 & 3 Storm Water Effluent Monitoring Requirements  

 
Table 4.  LUP Type 2 & 3 Effluent Monitoring Requirements 

LUP Type Frequency Effluent Monitoring 
2 Minimum of 3 samples per day 

characterizing discharges 
associated with construction 

activity from the project active 
areas of construction.

Turbidity, pH, and non-visible 
pollutant parameters (if 

applicable) 

3 Minimum of 3 samples per day 
characterizing discharges 

associated with construction 
activity from the project active 

areas of construction.

turbidity, pH, and non-visible 
pollutant parameters (if 

applicable) 

 
i LUP Type 2 & 3 dischargers shall collect storm water grab samples 

from sampling locations characterizing discharges associated with 
activity from the LUP active areas of construction.  At a minimum, 3 
samples shall be collected per day of discharge. 
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ii LUP Type 2 & 3 dischargers shall collect samples of stored or 
contained storm water that is discharged subsequent to a storm 
event producing precipitation of ½ inch or more at the time of 
discharge. 

 
iii LUP Type 2 & 3 dischargers shall ensure that storm water grab 

sample(s) obtained be representative of the flow and characteristics 
of the discharge. 

 
iv LUP Type 2 & 3 dischargers shall analyze their effluent samples 

for: 
 

(1) pH and turbidity 
(2) Any additional parameter for which monitoring is required by the 

Regional Water Board. 
 

 
c. LUP Type 2 & 3 Storm Water Effluent Sampling Locations  

 
i LUP Type 2 & 3 dischargers shall perform sampling and analysis of 

storm water discharges to characterize discharges associated with 
construction activity from the entire disturbed project or area. 

 
ii LUP Type 2 & 3 dischargers may monitor and report run-on from 

surrounding areas if there is reason to believe run-on may 
contribute to exceedance of NALs. 

 
iii LUP Type 2 & 3 dischargers shall select analytical test methods 

from the list provided in Table 5 below. 
 

iv LUP Type 2 & 3 dischargers shall ensure that all storm water 
sample collection preservation and handling shall be conducted in 
accordance with the “Storm Water Sample Collection and Handling 
Instructions” below. 

 
d. LUP Type 3 Receiving Water Monitoring Requirements 

 
i In the event that an LUP Type 3 discharger’s effluent exceeds the 

receiving water monitoring triggers of 500 NTU turbidity or pH 
range of 6.0-9.0, contained in this General Permit and has a direct 
discharge to receiving waters, the LUP discharger shall 
subsequently sample Receiving Waters (RWs) for turbidity, pH (if 
applicable) and SSC for the duration of coverage under this 
General Permit. In the event that an LUP Tupe 3 discharger 
utilizing ATS with direct discharges into receiving waters discharges 
effluent that exceeds the NELs in this permit, the discharger shall 
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subsequently sample RWs for turbidity, pH (if applicable), and SSC 
for the duration of coverage under this General Permit. 

 
ii LUP Type 3 dischargers that meet the project criteria in Appendix 3 

of this General Permit and have more than 30 acres of soil 
disturbance in the project area or project section area designated 
as Type 3, shall comply with the Bioassessment requirements prior 
to commencement of construction activity. 

 
iii LUP Type 3 dischargers shall obtain RW samples in accordance 

with the requirements of the Receiving Water Sampling Locations 
section (Section M.4.c. of this Attachment). 

 
e. LUP Type 3 Receiving Water Sampling Locations 

 
i Upstream/up-gradient RW samples: LUP Type 3 dischargers 

shall obtain any required upstream/up-gradient receiving water 
samples from a representative and accessible location as close as 
possible to and upstream from the effluent discharge point. 

 
ii Downstream/down-gradient RW samples: LUP Type 3 

dischargers shall obtain any required downstream/down-gradient 
receiving water samples from a representative and accessible 
location as close as possible to and downstream from the effluent 
discharge point. 

 
iii If two or more discharge locations discharge to the same receiving 

water, LUP Type 3 dischargers may sample the receiving water at 
a single upstream and downstream location. 

 
f. LUP Type 2 & 3 Monitoring Requirements for Non-Visible Pollutants 

 
LUP Type 2 & 3 dischargers shall implement sampling and analysis 
requirements to monitor non-visible pollutants associated with (1) 
construction sites; (2) activities producing pollutants that are not 
visually detectable in storm water discharges; and (3) activities which 
could cause or contribute to an exceedance of water quality objectives 
in the receiving waters. 

 
i Sampling and analysis for non-visible pollutants is only required 

where LUP Type 2 & 3 dischargers believe pollutants associated 
with construction activities have the potential to be discharged with 
storm water runoff due to a spill or in the event there was a breach, 
malfunction, failure and/or leak of any BMP.  Also, failure to 
implement BMPs may require sample collection.  
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(1) Visual observations made during the monitoring program 
described above will help LUP Type 2 & 3 dischargers 
determine when to collect samples.  

 
(2) LUP Type 2 & 3 dischargers are not required to sample if one of 

the conditions described above (e.g., breach or spill) occurs and 
the site is cleaned of material and pollutants and/or BMPs are 
implemented prior to the next storm event. 

 
ii LUP Type 2 & 3 dischargers shall collect samples down-gradient 

from the discharge locations where the visual observations were 
made triggering the monitoring and which can be safely accessed.  
For sites where sampling and analysis is required, personnel 
trained in water quality sampling procedures shall collect storm 
water samples.  

 
iii If sampling for non-visible pollutant parameters is required, LUP 

Type 2 & 3 dischargers shall ensure that samples be analyzed for 
parameters indicating the presence of pollutants identified in the 
pollutant source assessment required in Section J.2.a.i.   

 
iv LUP Type 2 & 3 dischargers shall collect samples during the first 

two hours of discharge from rain events that occur during business 
hours and which generate runoff. 

 
v LUP Type 2 & 3 dischargers shall ensure that a sufficiently large 

sample of storm water that has not come into contact with the 
disturbed soil or the materials stored or used on-site 
(uncontaminated sample13) will be collected for comparison with the 
discharge sample.  Samples shall be collected during the first two 
hours of discharge from rain events that occur during daylight hours 
and which generate runoff. 

 
vi LUP Type 2 & 3 dischargers shall compare the uncontaminated 

sample to the samples of discharge using field analysis or through 
laboratory analysis.  Analyses may include, but are not limited to, 
indicator parameters such as:  pH, specific conductance, dissolved 
oxygen, conductivity, salinity, and Total Dissolved Solids (TDS).  

 
vii For laboratory analyses, all sampling, sample preservation, and 

other analyses must be conducted according to test procedures 
pursuant to 40 C.F.R. Part 136.  LUP Type 2 & 3 dischargers shall 
ensure that field samples are collected and analyzed according to 
manufacturer specifications of the sampling devices employed.  

                                            
13 Sample collected at a location unaffected by construction activities 
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Portable meters shall be calibrated according to manufacturer’s 
specification.   

 
viii LUP Type 2 & 3 dischargers shall ensure that all field and/or 

analytical data are kept in the SWPPP document. 
 

g. LUP Type 2 & 3 Visual Observation and Sample Collection Exceptions 
 

i LUP Type 2 & 3 dischargers shall be prepared to collect samples 
and conduct visual observation (inspections) to meet the minimum 
visual observation requirements of this Attachment. Type 2 & 3 
LUP dischargers are not required to physically collect samples or 
conduct visual observation (inspections) under the following 
conditions: 

 
(1) During dangerous weather conditions such as flooding and 

electrical storms; 
 

(2) Outside of scheduled site business hours. 
 

(3) When access to the site is unsafe due to storm events. 
 
ii If the LUP Type 2 or 3 discharger does not collect the required 

samples or visual observation (inspections) due to these 
exceptions, an explanation why the sampling or visual observation 
(inspections) were not conducted shall be included in both the 
SWPPP and the Annual Report. 

 
h. LUP Type 2 & 3 Storm Water Sample Collection and Handling 

Instructions 
 

LUP Type 2 & 3 dischargers shall refer to Table 5 below for test 
Methods, detection Limits, and reporting Units.  During storm water 
sample collection and handling, the LUP Type 2 & 3 discharger shall: 

 
i Identify the parameters required for testing and the number of 

storm water discharge points that will be sampled.  Request the 
laboratory to provide the appropriate number of sample containers, 
types of containers, sample container labels, blank chain of custody 
forms, and sample preservation instructions.   

 
ii Determine how to ship the samples to the laboratory.  The testing 

laboratory should receive samples within 48 hours of the physical 
sampling (unless otherwise required by the laboratory).  The 
options are to either deliver the samples to the laboratory, arrange 
to have the laboratory pick them up, or ship them overnight to the 
laboratory.  
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iii Use only the sample containers provided by the laboratory to 

collect and store samples.  Use of any other type of containers 
could contaminate your samples.    

 
iv Prevent sample contamination, by not touching, or putting anything 

into the sample containers before collecting storm water samples. 
 

v Not overfilling sample containers.  Overfilling can change the 
analytical results.  

 
vi Tightly screw the cap of each sample container without stripping 

the threads of the cap. 
 

vii Complete and attach a label to each sample container.  The label 
shall identify the date and time of sample collection, the person 
taking the sample, and the sample collection location or discharge 
point.  The label should also identify any sample containers that 
have been preserved.  

 
viii Carefully pack sample containers into an ice chest or refrigerator to 

prevent breakage and maintain temperature during shipment. 
Remember to place frozen ice packs into the shipping container.  
Samples should be kept as close to 4° C (39° F) as possible until 
arriving at the laboratory.  Do not freeze samples.  

 
ix Complete a Chain of Custody form for each set of samples.  The 

Chain of Custody form shall include the discharger’s name, 
address, and phone number, identification of each sample 
container and sample collection point, person collecting the 
samples, the date and time each sample container was filled, and 
the analysis that is required for each sample container. 

 
x Upon shipping/delivering the sample containers, obtain both the 

signatures of the persons relinquishing and receiving the sample 
containers. 

 
xi Designate and train personnel to collect, maintain, and ship 

samples in accordance with the above sample protocols and good 
laboratory practices. 

 
xii Refer to the Surface Water Ambient Monitoring Program’s 

(SWAMP) 2008 Quality Assurance Program Plan (QAPrP) for more 
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information on sampling collection and analysis.  See  
http://www.waterboards.ca.gov/water_issues/programs/swamp/14 

 
Table 5.  Test Methods, Detection Limits, Reporting Units and Applicable NALs 

Parameter Test 
Method 

Discharge 
Type 

Min. 
Detection 

Limit 

Reporting 
Units 

Numeric 
Action 
Levels 

 (LUP Type 
3) 

Receiving 
Water 

Monitoring 
Trigger 

pH Field test 
with 

calibrated 
portable 

instrument 

Type 2 & 3 0.2 pH units Lower = 6.5   
upper = 8.5 

Lower = 6.0   
upper = 9.0 

Turbidity EPA 
0180.1 

and/or field 
test with 

calibrated 
portable 

instrument 

Type 2 & 3 1 NTU 250 NTU 500 NTU 

SSC ASTM 
Method D 
3977-9715 

Type 3 if 
Receiving 

Water 
Monitoring 
Trigger is 
exceeded 

5 Mg/L N/A N/A 

Bioassessment (STE) 
Level I of 
(SAFIT),16 
fixed-count 
of 600 
org/sample 

 

Type 3 
LUPs > 30 

acres 

N/A N/A N/A N/A 

 
 

i. LUP Type 2 & 3 Monitoring Methods 
 

i  The LUP Type 2 or 3 discharger’s project M&RP shall include a 
description of the following items:   

 
(1) Visual observation locations, visual observation procedures, and 

visual observation follow-up and tracking procedures. 

                                            
14 Additional information regarding SWAMP’s QAPrP can be found at:  
http://www.waterboards.ca.gov/water_issues/programs/swamp/. 
15 ASTM, 1999, Standard Test Method for Determining Sediment Concentration in Water Samples: 
American Society of Testing and Materials, D 3977-97, Vol. 11.02, pp. 389-394 
16 The current SAFIT STEs (28 November 2006) list requirements for both the Level I and Level II 
taxonomic effort, and are located at: http://www.swrcb.ca.gov/swamp/docs/safit/ste_list.pdf. When new 
editions are published by SAFIT, they will supersede all previous editions. All editions will be posted at the 
State Water Board’s SWAMP website. 
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(2) Sampling locations, and sample collection and handling 

procedures.  This shall include detailed procedures for sample 
collection, storage, preservation, and shipping to the testing lab 
to assure that consistent quality control and quality assurance is 
maintained.  Dischargers shall attach to the monitoring program 
a copy of the Chain of Custody form used when handling and 
shipping samples.  

 
(3) Identification of the analytical methods and related method 

detection limits (if applicable) for each parameter required in 
Section M.4.f above. 

 
ii LUP Type 2 & 3 dischargers shall ensure that all sampling and 

sample preservation be in accordance with the current edition of 
"Standard Methods for the Examination of Water and Wastewater" 
(American Public Health Association).  All monitoring instruments 
and equipment (including a discharger’s own field instruments for 
measuring pH and turbidity) shall be calibrated and maintained in 
accordance with manufacturers' specifications to ensure accurate 
measurements.  All laboratory analyses shall be conducted 
according to test procedures under 40 CFR Part 136, unless other 
test procedures have been specified in this General Permit or by 
the Regional Water Board.  With the exception of field analysis 
conducted by the discharger for turbidity and pH, all analyses shall 
be sent to and conducted at a laboratory certified for such analyses 
by the State Department of Health Services (SSC exception).  The 
LUP discharger shall conduct its own field analysis of pH and may 
conduct its own field analysis of turbidity if the discharger has 
sufficient capability (qualified and trained employees, properly 
calibrated and maintained field instruments, etc.) to adequately 
perform the field analysis. 

 
j. LUP Type 2 & 3 Analytical Methods 

 
LUP Type 2 & 3 dischargers shall refer to Table 5 above for test 
Methods, detection Limits, and reporting Units. 

 
i pH:  LUP Type 2 & 3 dischargers shall perform pH analysis on-site 

with a calibrated pH meter or pH test kit.  The LUP discharger shall 
record pH monitoring results on paper and retain these records in 
accordance with Section M.4.o, below.   

 
ii Turbidity: LUP Type 2 & 3 dischargers shall perform turbidity 

analysis using a calibrated turbidity meter (turbidimeter), either on-
site or at an accredited lab.  Acceptable test methods include 
Standard Method 2130 or USEPA Method 180.1.  The results shall 
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be recorded in the site log book in Nephelometric Turbidity Units 
(NTU).  

 
iii Suspended sediment concentration (SSC): LUP Type 3 

dischargers exceeding the turbidity Receiving Water Monitoring 
Trigger, shall perform SSC analysis using ASTM Method D3977-
97. 

 
iv Bioassessment: LUP Type 3 dischargers shall perform 

bioassessment sampling and analysis according to Appendix 3 of 
this General Permit. 

 
k. Watershed Monitoring Option 

 
If an LUP Type 2 or 3 discharger is part of a qualified regional 
watershed-based monitoring program the LUP Type 2 or 3 discharger 
may be eligible for relief from the monitoring requirements in this 
Attachment.  The Regional Water Board may approve proposals to 
substitute an acceptable watershed-based monitoring program if it 
determines that the watershed-based monitoring program will provide 
information to determine each discharger’s compliance with the 
requirements of this General Permit.  

 
l. Particle Size Analysis for Risk Justification 

 
LUP Type 2 & 3 dischargers justifying an alternative project risk shall 
report a soil particle size analysis used to determine the RUSLE K-
Factor.  ASTM D-422 (Standard Test Method for Particle-Size Analysis 
of Soils), as revised, shall be used to determine the percentages of 
sand, very fine sand, silt, and clay on the site.   
 

m. NAL Exceedance Report 
 

i In the event that any effluent sample exceeds an applicable NAL, 
the Regional Water Boards may require LUP Type 2 & 3 
dischargers to submit NAL Exceedance Reports.   

   
ii LUP Type 2 & 3 dischargers shall certify each NAL Exceedance 

Report in accordance with the Special Provisions for Construction 
Activity.  

 
iii LUP Type 2 & 3 dischargers shall retain an electronic or paper copy 

of each NAL Exceedance Report for a minimum of three years after 
the date the exceedance report is filed.   

 
iv LUP Type 2 & 3 dischargers shall include in the NAL Exceedance 

Report: 

0044903



ATTACHMENT A 

2009-0009-DWQ amended by 2010-0014-DWQ & 2012–0006-DWQ   
45 

 
(1) the analytical method(s), method reporting unit(s), and method 

detection limit(s) of each analytical parameter (analytical results 
that are less than the method detection limit shall be reported as 
“less than the method detection limit”); and 

(2) the date, place, time of sampling, visual observation 
(inspections), and/or measurements, including precipitation. 

(3) Description of the current BMPs associated with the effluent 
sample that exceeded the NAL and the proposed corrective 
actions taken. 

 
 

n. Monitoring Records 
 

LUP Type 2 & 3 dischargers shall ensure that records of all storm 
water monitoring information and copies of all reports (including Annual 
Reports) required by this General Permit be retained for a period of at 
least three years.  LUP Type 2 & 3 dischargers may retain records off-
site and make them available upon request.  These records shall 
include: 
 
i The date, place, time of facility inspections, sampling, visual 

observation (inspections), and/or measurements, including 
precipitation (rain gauge); 

 
ii The individual(s) who performed the facility inspections, sampling, 

visual observation (inspections), and or measurements; 
 

iii The date and approximate time of analyses; 
 

iv The individual(s) who performed the analyses; 
 

v A summary of all analytical results from the last three years, the 
method detection limits and reporting units, the analytical 
techniques or methods used, and all chain of custody forms; 

 
vi Quality assurance/quality control records and results; 

 
vii Non-storm water discharge inspections and visual observation 

(inspections) and storm water discharge visual observation records 
(see Section M.4.a above); 

 
viii Visual observation and sample collection exception records (see 

Section M.4.g above); and 
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ix The records of any corrective actions and follow-up activities that 
resulted from analytical results, visual observation (inspections), or 
inspections.  
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LUP Project Area or Project Section Area Type Determination 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 

Yes

No 

No 

Yes 

Yes 

Yes 

Yes

No

No

Yes

Yes 

No 

No

No 

*See Definition of Terms 
** Or: “Will < 30% of the soil disturbance occur on unpaved surfaces? 

E 

Will  
≥ 70% of the 
construction 

activity occur  
on paved  

surfaces**? 

Will the  
construction  

activity occur on 
unpaved improved 

roads, including their 
shoulders or land 

immediately  
adjacent  
to them?

Will areas  
disturbed  

be returned to pre-
construction conditions 

or equivalent 
condition* at the end 

of the day? 

 
Will > 30%  

of the construction  
activity occur within the 
non-paved shoulders or 

land immediately 
adjacent to paved  

surfaces? 

Will areas  
disturbed be  

returned to pre-
construction conditions 

or equivalent 
condition* at the end 

of the day? 
 

 
Will areas of  

established vegetation 
disturbed by the 

construction be stabilized
and revegetated by the 

end of the project? 
 

When  
required, will  

adequate temporary 
stabilization BMPs be 

installed and maintained until 
vegetation is established to 
meet the Permit’s minimum 

cover requirements for  
final stabilization? 

 

This is a  
Project  

Type 1 LUP 
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ATTACHMENT A.1 
LUP Project Area or Project Section Area  

Type Determination 
  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

 
 
 
 
 

 LOW MEDIUM HIGH 
LOW Type 1 Type 1 Type 2 

MEDIUM Type 1 Type 2 Type 3 
HIGH Type 2 Type 3 Type 3 

 

E 

Receiving 
Water Risk: 

“HIGH”

Yes

Calculate the Sediment Risk Based on Appendix 1 Risk Factor Worksheet 
Project Sediment Risk = 

“LOW”: <15 tons/acre 
“MEDIUM”: ≥ 15 and < 75 tons/acre; or 

“HIGH”: ≥ 75 tons/acre 

PROJECT SEDIMENT RISK 

RECEIVING  
WATER RISK 

* See Definition of Terms 
 

Yes

No

No

Receiving 
Water Risk: 

“LOW” 

 
Is the 

 project area or 
project section area 

located within a 
Sediment Sensitive 

Watershed*? 

 
Is the  

project area or section  
located within the flood 
plain or flood prone area 

(riparian zone) of a 
Sensitive Receiving 

 Water Body*? 

Receiving 
Water Risk: 
“MEDIUM”
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ATTACHMENT A.1 
Definition of Terms 

 
1. Equivalent Condition – Means disturbed soils such as those from trench excavation are required to be hauled 

away, backfilled into the trench, and/or covered (e.g., metal plates, pavement, plastic covers over spoil piles) at the 
end of the construction day. 

2. Linear Construction Activity – Linear construction activity consists of underground/ overhead facilities that 
typically include, but are not limited to, any conveyance, pipe or pipeline for the transportation of any gaseous, liquid 
(including water, wastewater for domestic municipal services), liquescent, or slurry substance; any cable line or wire 
for the transmission of electrical energy; any cable line or wire for communications (e.g., telephone, telegraph, radio 
or television messages); and associated ancillary facilities.  Construction activities associated with LUPs include, but 
are not limited to those activities necessary for the installation of underground and overhead linear facilities (e.g., 
conduits, substructures, pipelines, towers, poles, cables, wires, connectors, switching, regulating and transforming 
equipment and associated ancillary facilities) and include, but are not limited to, underground utility mark-out, 
potholing, concrete and asphalt cutting and removal, trenching, excavation, boring and drilling, access road and 
pole/ tower pad and cable/ wire pull station, substation construction, substructure installation, construction of tower 
footings and/or foundations, pole and tower installations, pipeline installations, welding, concrete and/or pavement 
repair or replacement, and stockpile/ borrow locations. 

3. Sediment Sensitive Receiving Water Body – Defined as a water body segment that is listed on EPA’s 
approved CWA 303(d) list for sedimentation/siltation, turbidity, or is designated with beneficial uses of SPAWN, 
MIGRATORY, and COLD. 

4. Sediment Sensitive Watershed – Defined as a watershed draining into a receiving water body listed on EPA’s 
approved CWA 303(d) list for sedimentation/siltation, turbidity, or a water body designated with beneficial uses 
of SPAWN, MIGRATORY, and COLD. 
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Who Must Submit 
 
This permit is effective on July 1, 2010. 
 
The Legally Responsible Person (LRP) for construction activities associated with linear 
underground/overhead project (LUP) must electronically apply for coverage under this General 
Permit on or after July 1, 2010.  If it is determined that the LUP construction activities require an 
NPDES permit, the Legally Responsible Person1 (LRP) shall submit PRDs for this General Permit 
in accordance with the following: 
 
LUPs associated with Private or Municipal Development Projects 
 
1. For LUPs associated with pre-development and pre-redevelopment construction activities: 

 
The LRP must obtain coverage2 under this General Permit for its pre-development and pre-
redevelopment construction activities where the total disturbed land area of these construction 
activities is greater than 1 acre.  
 

2. For LUPs associated with new development and redevelopment construction projects: 
 

The LRP must obtain coverage under this General Permit for LUP construction activities 
associated with new development and redevelopment projects where the total disturbed land 
area of the LUP is greater than 1 acre.  Coverage under this permit is not required where the 
same LUP construction activities are covered by another NPDES permit.  

 
LUPs not associated with private or municipal new development or redevelopment projects: 

 
The LRP must obtain coverage under this General Permit on or after July 1, 2010 for its LUP 
construction activities where the total disturbed land area is greater than 1 acre.  
 
PRD Submittal Requirements 
 
Prior to the start of construction activities a LRP must submit PRDs and fees to the State Water 
Board for each LUP.   
 
New and Ongoing LUPs  
 
Dischargers of new LUPs that commence construction activities after the adoption date of this 
General Permit shall file PRDs prior to the commencement of construction and implement the 
SWPPP upon the start of construction.   
 
                                                 
1 person possessing the title of the land on which the construction activities will occur for the regulated site 
2 obtain coverage means filing PRDs for the project.  
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Dischargers of ongoing LUPs that are currently covered under State Water Board Order No. 2003-
0007 (Small LUP General Permit) shall electronically file Permit Registration Documents no later 
than July 1, 2010.  After July 1, 2010, all NOIs subject to State Water Board Order No. 2003-0007-
DWQ will be terminated.  All existing dischargers shall be exempt from the risk determination 
requirements in Attachment A.  All existing dischargers are therefore subject to LUP Type 1 
requirements regardless of their project’s sediment and receiving water risks.  However, a 
Regional Board retains the authority to require an existing discharger to comply with the risk 
determination requirements in Attachment A. 
 
Where to Apply 
 
The Permit Registration Documents (PRDs) can be found at  
www.waterboards.ca.gov/water_issues/programs/stormwater/ 
 
Fees 
 
The annual fee for storm water permits are established through the State of California Code of 
Regulations.   
 
When Permit Coverage Commences 
 
To obtain coverage under the General Permit, the LRP must include the complete PRDs and the 
annual fee.  All PRDs deemed incomplete will be rejected with an explanation as to what is 
required to complete submittal.  Upon receipt of complete PRDs and associated fee, each 
discharger will be sent a waste discharger's identification (WDID) number. 
 
 
Projects and Activities Not Defined As Construction Activity 
 
1. LUP construction activity does not include routine maintenance projects to maintain original line 

and grade, hydraulic capacity, or original purpose of the facility.  Routine maintenance projects 
are projects associated with operations and maintenance activities that are conducted on 
existing lines and facilities and within existing right-of-way, easements, franchise agreements or 
other legally binding agreements of the discharger.  Routine maintenance projects include, but 
are not limited to projects that are conducted to: 

 
• Maintain the original purpose of the facility, or hydraulic capacity. 
• Update existing lines3 and facilities to comply with applicable codes, standards and 

regulations regardless if such projects result in increased capacity. 
• Repairing leaks. 

 
Routine maintenance does not include construction of new4 lines or facilities resulting from 
compliance with applicable codes, standards and regulations. 
 

                                                 
3 Update existing lines includes replacing existing lines with new materials or pipes. 
4 New lines are those that are not associated with existing facilities and are not part of a project to update or replace existing lines. 
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Routine maintenance projects do not include those areas of maintenance projects that are 
outside of an existing right-of-way, franchise, easements, or agreements.  When a project must 
acquire new areas, those areas may be subject to this General Permit based on the area of 
disturbed land outside the original right-of-way, easement, or agreement. 

 
2. LUP construction activity does not include field activities associated with the planning and 

design of a project (e.g., activities associated with route selection). 
 
3. Tie-ins conducted immediately adjacent to “energized” or “pressurized” facilities by the 

discharger are not considered small construction activities where all other LUP construction 
activities associated with the tie-in are covered by a NOI and SWPPP of a third party or 
municipal agency. 

 
 
Calculating Land Disturbance Areas of LUPs 
 
The total land area disturbed for LUPs is the sum of the: 
• Surface areas of trenches, laterals and ancillary facilities, plus 
• Area of the base of stockpiles on unpaved surfaces, plus 
• Surface area of the borrow area, plus 
• Areas of paved surfaces constructed for the project, plus 
• Areas of new roads constructed or areas of major reconstruction to existing roads (e.g. 

improvements to two-track surfaces or road widening) for the sole purpose of accessing 
construction activities or as part of the final project, plus 

• Equipment and material storage, staging, and preparation areas (laydown areas) not on paved 
surfaces, plus 

• Soil areas outside the surface area of trenches, laterals and ancillary facilities that will be 
graded, and/or disturbed by the use of construction equipment, vehicles and machinery during 
construction activities. 

 
Stockpiling Areas 
 
Stockpiling areas, borrow areas and the removal of soils from a construction site may or may not 
be included when calculating the area of disturbed soil for a site depending on the following 
conditions: 
 
• For stockpiling of soils onsite or immediately adjacent to a LUP site and the stockpile is not on a 

paved surface, the area of the base of the stockpile is to be included in the disturbed area 
calculation. 

 
• The surface area of borrow areas that are onsite or immediately adjacent to a project site are to 

be included in the disturbed area calculation. 
 
• For soil that is hauled offsite to a location owned or operated by the discharger that is not a 

paved surface, the area of the base of the stockpile is to be included in the disturbed area 
calculation except when the offsite location is already subject to a separate storm water permit. 
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• For soil that is brought to the project from an off-site location owned or operated by the 

discharger the surface area of the borrow pit is to be included in the disturbed area calculation 
except when the offsite location is already subject to a separate storm water permit. 

 
• Trench spoils on a paved surface that are either returned to the trench or excavation or hauled 

away from the project daily for disposal or reuse will not be included in the disturbed area 
calculation. 

 
If you have any questions concerning submittal of PRDs, please call the State Water Board at 
(866) 563-3107. 
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ATTACHMENT B 
PERMIT REGISTRATION DOCUMENTS (PRDs) TO COMPLY WITH THE TERMS 

OF THE GENERAL PERMIT TO DISCHARGE STORM WATER 
ASSOCIATED WITH CONSTRUCTION ACTIVITY 

 
GENERAL INSTRUCTIONS 

 
 

A. All Linear Construction Projects shall comply with the PRD requirements in 
Attachment A.2 of this Order. 

 
B. Who Must Submit 

 
Discharges of storm water associated with construction that results in the 
disturbance of one acre or more of land must apply for coverage under the 
General Construction Storm Water Permit (General Permit).  Any construction 
activity that is a part of a larger common plan of development or sale must also 
be permitted, regardless of size.  (For example, if 0.5 acre  of a 20-acre 
subdivision is disturbed by the construction activities of discharger A and the 
remaining 19.5  acres is to be developed by discharger B, discharger A must 
obtain a General Storm Water Permit for the 0.5 acre project).     
 
Other discharges from construction activities that are covered under this General 
Permit can be found in the General Permit Section II.B. 
  
It is the LRP’s responsibility to obtain coverage under this General Permit by 
electronically submitting complete PRDs (Permit Registration Documents). 
 
In all cases, the proper procedures for submitting the PRDs must be completed 
before construction can commence.   

    
C. Construction Activity Not Covered By This General Permit 

 
Discharges from construction that are not covered under this General Permit can 
be found in the General Permit Sections II.A &B.. 

 
D. Annual Fees and Fee Calculation 

 
Annual fees are calculated based upon the total area of land to be disturbed not 
the total size of the acreage owned.  However, the calculation includes all acres 
to be disturbed during the duration of the project.  For example, if 10 acres are 
scheduled to be disturbed the first year and 10 in each subsequent year for 5 
years, the annual fees would be based upon 50 acres of disturbance.  The State 
Water Board will evaluate adding acreage to an existing Permit Waste Discharge 
Identification (WDID) number on a case-by-case basis.  In general, any acreage 
to be considered must be contiguous to the permitted land area and the existing 
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SWPPP must be appropriate for the construction activity and topography of the 
acreage under consideration.  As acreage is built out and stabilized or sold, the 
Change of Information (COI) form enables the applicant to remove those acres 
from inclusion in the annual fee calculation. Checks should be made payable to:  
State Water Board.  

 
The Annual fees are established through regulations adopted by the State Water 
Board. The total annual fee is the current base fee plus applicable surcharges for 
all construction sites submitting an NOI, based on the total acreage to be 
disturbed during the life of the project. Annual fees are subject to change by 
regulation. 

 
Dischargers that apply for and satisfy the Small Construction Erosivity Wavier 
requirements shall pay a fee of $200.00 plus an applicable surcharge, see the 
General Permit Section II.B.7.  

 
E. When to Apply 

 
LRP’s proposing to conduct construction activities subject to this General Permit 
must submit their PRDs prior to the commencement of construction activity.   

 
F. Requirements for Completing Permit Registration Documents (PRDs) 

 
All dischargers required to comply with this General Permit shall electronically 
submit the required PRDs for their type of construction as defined below.  

 
G. Standard PRD Requirements (All Dischargers) 

  
1. Notice of Intent 
2. Risk Assessment (Standard or Site-Specific) 
3. Site Map 
4. SWPPP  
5. Annual Fee  
6. Certification 

 
H. Additional PRD Requirements Related to Construction Type 

 
1. Discharger in unincorporated areas of the State (not covered under an 

adopted Phase I or II SUSMP requirements) and that are not a linear project 
shall also submit a completed:  
a. Post-Construction Water Balance Calculator (Appendix 2). 

 
2. Dischargers who are proposing to implement ATS shall submit: 

a. Complete ATS Plan in accordance with Attachment F at least 14 days 
prior to the planned operation of the ATS and a paper copy shall be 
available onsite during ATS operation. 
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b. Certification proof that design done by a professional in accordance with 
Attachment F.  

   
3. Dischargers who are proposing an alternate Risk Justification: 

a. Particle Size Analysis. 
 

I. Exceptions to Standard PRD Requirements 
  

Construction sites with an R value less than 5 as determined in the Risk 
Assessment are not required to submit a SWPPP. 

 
J. Description of PRDs 

 
1. Notice of Intent (NOI) 
  
2. Site Map(s) Includes:  

a. The project’s surrounding area (vicinity)  
b. Site layout  
c. Construction site boundaries  
d. Drainage areas  
e. Discharge locations  
f. Sampling locations  
g. Areas of soil disturbance (temporary or permanent)   
h. Active areas of soil disturbance (cut or fill)  
i. Locations of all runoff BMPs  
j. Locations of all erosion control BMPs  
k. Locations of all sediment control BMPs  
l. ATS location (if applicable)  
m. Locations of sensitive habitats, watercourses, or other features which are 

not to be disturbed  
n. Locations of all post-construction BMPs  
o. Locations of storage areas for waste, vehicles, service, loading/unloading 

of materials, access (entrance/exits) points to construction site, fueling, 
and water storage, water transfer for dust control and compaction 
practices         

 
3. SWPPPs  

A site-specific SWPPP shall be developed by each discharger and shall be 
submitted with the PRDs. 

 
4. Risk Assessment  

All dischargers shall use the Risk Assessment procedure as describe in the 
General Permit Appendix 1.  
 
a. The Standard Risk Assessment includes utilization of the following: 

i. Receiving water Risk Assessment interactive map 
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ii. EPA Rainfall Erosivity Factor Calculator Website 
iii. Sediment Risk interactive map 
iv. Sediment sensitive water bodies list 
 

b. The Site-Specific Risk Assessment includes the completion of the hand 
calculated R value Risk Calculator 

  
5. Post-Construction Water Balance Calculator 

All dischargers subject to this requirement shall complete the Water Balance 
Calculator (in Appendix 2) in accordance with the instructions. 

 
6. ATS Design Document and Certification 

All dischargers using ATS must submit electronically their system design (as 
well as any supporting documentation) and proof that the system was 
designed by a qualified ATS design professional (See Attachment F). 

 
To obtain coverage under the General Permit PRDs must be included and completed.  
If any of the required items are missing, the PRD submittal is considered incomplete 
and will be rejected. Upon receipt of a complete PRD submittal, the State Water Board 
will process the application package in the order received and assign a (WDID) number.   
 
Questions? 
 
If you have any questions on completing the PRDs please email 
stormwater@waterboards.ca.gov or call (866) 563-3107. 
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ATTACHMENT C 
RISK LEVEL 1 REQUIREMENTS 

 
 
A. Effluent Standards  

 
 [These requirements are the same as those in the General Permit order.] 

 
1. Narrative – Risk Level 1 dischargers shall comply with the narrative 

effluent standards listed below: 
 

a. Storm water discharges and authorized non-storm water 
discharges regulated by this General Permit shall not contain a 
hazardous substance equal to or in excess of reportable quantities 
established in 40 C.F.R. §§ 117.3 and 302.4, unless a separate 
NPDES Permit has been issued to regulate those discharges. 

 
b. Dischargers shall minimize or prevent pollutants in storm water 

discharges and authorized non-storm water discharges through the 
use of controls, structures, and management practices that achieve 
BAT for toxic and non-conventional pollutants and BCT for 
conventional pollutants.   

 
2. Numeric – Risk Level 1 dischargers are not subject to a numeric 

effluent standard. 
 

B. Good Site Management "Housekeeping" 
 
1. Risk Level 1 dischargers shall implement good site management (i.e., 

"housekeeping") measures for construction materials that could 
potentially be a threat to water quality if discharged.  At a minimum, 
Risk Level 1 dischargers shall implement the following good 
housekeeping measures: 
 
a. Conduct an inventory of the products used and/or expected to be 

used and the end products that are produced and/or expected to be 
produced. This does not include materials and equipment that are 
designed to be outdoors and exposed to environmental conditions 
(i.e. poles, equipment pads, cabinets, conductors, insulators, 
bricks, etc.).  
 

b. Cover and berm loose stockpiled construction materials that are not 
actively being used (i.e. soil, spoils, aggregate, fly-ash, stucco, 
hydrated lime, etc.). 
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c. Store chemicals in watertight containers (with appropriate 
secondary containment to prevent any spillage or leakage) or in a 
storage shed (completely enclosed). 

 
d. Minimize exposure of construction materials to precipitation.  This 

does not include materials and equipment that are designed to be 
outdoors and exposed to environmental conditions (i.e. poles, 
equipment pads, cabinets, conductors, insulators, bricks, etc.). 

 
e. Implement BMPs to prevent the off-site tracking of loose 

construction and landscape materials. 
 

2. Risk Level 1 dischargers shall implement good housekeeping 
measures for waste management, which, at a minimum, shall consist 
of the following: 
 
a. Prevent disposal of any rinse or wash waters or materials on 

impervious or pervious site surfaces or into the storm drain system. 
 

b. Ensure the containment of sanitation facilities (e.g., portable toilets) 
to prevent discharges of pollutants to the storm water drainage 
system or receiving water. 

 
c. Clean or replace sanitation facilities and inspecting them regularly 

for leaks and spills. 
 

d. Cover waste disposal containers at the end of every business day 
and during a rain event.   

 
e. Prevent discharges from waste disposal containers to the storm 

water drainage system or receiving water.  
 

f. Contain and securely protect stockpiled waste material from wind 
and rain at all times unless actively being used. 

 
g. Implement procedures that effectively address hazardous and non-

hazardous spills.   
 

h. Develop a spill response and implementation element of the 
SWPPP prior to commencement of construction activities.  The 
SWPPP shall require that: 
 
i. Equipment and materials for cleanup of spills shall be available 

on site and that spills and leaks shall be cleaned up immediately 
and disposed of properly; and  
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ii. Appropriate spill response personnel are assigned and trained. 
 

i. Ensure the containment of concrete washout areas and other 
washout areas that may contain additional pollutants so there is no 
discharge into the underlying soil and onto the surrounding areas.   

 
3. Risk Level 1 dischargers shall implement good housekeeping for 

vehicle storage and maintenance, which, at a minimum, shall consist of 
the following: 
 
a. Prevent oil, grease, or fuel to leak in to the ground, storm drains or 

surface waters.  
 

b. Place all equipment or vehicles, which are to be fueled, maintained 
and stored in a designated area fitted with appropriate BMPs. 

 
c. Clean leaks immediately and disposing of leaked materials 

properly. 
 

4. Risk Level 1 dischargers shall implement good housekeeping for 
landscape materials, which, at a minimum, shall consist of the 
following: 
 
a. Contain stockpiled materials such as mulches and topsoil when 

they are not actively being used. 
 

b. Contain fertilizers and other landscape materials when they are not 
actively being used. 
 

c. Discontinue the application of any erodible landscape material 
within 2 days before a forecasted rain event or during periods of 
precipitation. 

 
d. Apply erodible landscape material at quantities and application 

rates according to manufacture recommendations or based on 
written specifications by knowledgeable and experienced field 
personnel. 

 
e. Stack erodible landscape material on pallets and covering or 

storing such materials when not being used or applied. 
 

5. Risk Level 1 dischargers shall conduct an assessment and create a list 
of potential pollutant sources and identify any areas of the site where 
additional BMPs are necessary to reduce or prevent pollutants in storm 
water discharges and authorized non-storm water discharges.  This 
potential pollutant list shall be kept with the SWPPP and shall identify 
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all non-visible pollutants which are known, or should be known, to 
occur on the construction site.  At a minimum, when developing BMPs, 
Risk Level 1 dischargers shall do the following: 

 
a. Consider the quantity, physical characteristics (e.g., liquid, powder, 

solid), and locations of each potential pollutant source handled, 
produced, stored, recycled, or disposed of at the site. 

 
b. Consider the degree to which pollutants associated with those 

materials may be exposed to and mobilized by contact with storm 
water. 

 
c. Consider the direct and indirect pathways that pollutants may be 

exposed to storm water or authorized non-storm water discharges.  
This shall include an assessment of past spills or leaks, non-storm 
water discharges, and discharges from adjoining areas. 

 
d. Ensure retention of sampling, visual observation, and inspection 

records. 
 

e. Ensure effectiveness of existing BMPs to reduce or prevent 
pollutants in storm water discharges and authorized non-storm 
water discharges. 

 
6. Risk Level 1 dischargers shall implement good housekeeping 

measures on the construction site to control the air deposition of site 
materials and from site operations. Such particulates can include, but 
are not limited to, sediment, nutrients, trash, metals, bacteria, oil and 
grease and organics. 

 
C. Non-Storm Water Management  

 
1. Risk Level 1 dischargers shall implement measures to control all non-

storm water discharges during construction.   
 

2. Risk Level 1 dischargers shall wash vehicles in such a manner as to 
prevent non-storm water discharges to surface waters or MS4 
drainage systems. 

 
3. Risk Level 1 dischargers shall clean streets in such a manner as to 

prevent unauthorized non-storm water discharges from reaching 
surface water or MS4 drainage systems. 
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D. Erosion Control 
 
1. Risk Level 1 dischargers shall implement effective wind erosion 

control. 
 

2. Risk Level 1 dischargers shall provide effective soil cover for inactive1 
areas and all finished slopes, open space, utility backfill, and 
completed lots. 

 
3. Risk Level 1 dischargers shall limit the use of plastic materials when 

more sustainable, environmentally friendly alternatives exist.  Where 
plastic materials are deemed necessary, the discharger shall consider 
the use of plastic materials resistant to solar degradation. 

 
E. Sediment Controls 

 
1. Risk Level 1 dischargers shall establish and maintain effective 

perimeter controls and stabilize all construction entrances and exits to 
sufficiently control erosion and sediment discharges from the site.   
 

2. On sites where sediment basins are to be used, Risk Level 1 
dischargers shall, at minimum, design sediment basins according to 
the method provided in CASQA’s Construction BMP Guidance 
Handbook.  

 
F. Run-on and Runoff Controls 

 
Risk Level 1 dischargers shall effectively manage all run-on, all runoff 
within the site and all runoff that discharges off the site.  Run-on from off 
site shall be directed away from all disturbed areas or shall collectively be 
in compliance with the effluent limitations in this General Permit.   

 
G. Inspection, Maintenance and Repair 

  
1. Risk Level 1 dischargers shall ensure that all inspection, maintenance 

repair and sampling activities at the project location shall be performed 
or supervised by a Qualified SWPPP Practitioner (QSP) representing 
the discharger.  The QSP may delegate any or all of these activities to 
an employee trained to do the task(s) appropriately, but shall ensure 
adequate deployment.     
 

2. Risk Level 1 dischargers shall perform weekly inspections and 
observations, and at least once each 24-hour period during extended 

                                            
1 Inactive areas of construction are areas of construction activity that have been disturbed and are not 
scheduled to be re-disturbed for at least 14 days. 
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storm events, to identify and record BMPs that need maintenance to 
operate effectively, that have failed, or that could fail to operate as 
intended.  Inspectors shall be the QSP or be trained by the QSP. 

 
3. Upon identifying failures or other shortcomings, as directed by the 

QSP, Risk Level 1 dischargers shall begin implementing repairs or 
design changes to BMPs within 72 hours of identification and complete 
the changes as soon as possible.  

 
4. For each inspection required, Risk Level 1 dischargers shall complete 

an inspection checklist, using a form provided by the State Water 
Board or Regional Water Board or in an alternative format.  
 

5. Risk Level 1 dischargers shall ensure that checklists shall remain 
onsite with the SWPPP and at a minimum, shall include: 

 
a. Inspection date and date the inspection report was written. 

 
b. Weather information, including presence or absence of 

precipitation, estimate of beginning of qualifying storm event, 
duration of event, time elapsed since last storm, and approximate 
amount of rainfall in inches. 

 
c. Site information, including stage of construction, activities 

completed, and approximate area of the site exposed.  
 

d. A description of any BMPs evaluated and any deficiencies noted.   
 

e. If the construction site is safely accessible during inclement 
weather, list the observations of all BMPs:  erosion controls, 
sediment controls, chemical and waste controls, and non-storm 
water controls.  Otherwise, list the results of visual inspections at all 
relevant outfalls, discharge points, downstream locations and any 
projected maintenance activities. 

 
f. Report the presence of noticeable odors or of any visible sheen on 

the surface of any discharges.  
 

g. Any corrective actions required, including any necessary changes 
to the SWPPP and the associated implementation dates. 

 
h. Photographs taken during the inspection, if any. 

 
i. Inspector’s name, title, and signature. 
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H. Rain Event Action Plan 
Not required for Risk Level 1 dischargers. 

0044923



ATTACHMENT C 

2009-0009-DWQ as amended by 2010-0014-DWQ & 2012-2006-DWQ  
8 

 
I. Risk Level 1 Monitoring and Reporting Requirements 

 
Table 1- Summary of Monitoring Requirements 

Risk 
Level 

Visual Inspections Sample Collection 
Quarterly 

Non-
storm 
Water 

Discharge 

Pre-storm 
Event Daily 

Storm
BMP 

Post 
Storm

Storm 
Water 

Discharge 
Receiving 

Water Baseline REAP

1 X X  X X   
 

1. Construction Site Monitoring Program Requirements 
 

a. Pursuant to Water Code Sections 13383 and 13267, all dischargers 
subject to this General Permit shall develop and implement a 
written site-specific Construction Site Monitoring Program (CSMP) 
in accordance with the requirements of this Section.  The CSMP 
shall include all monitoring procedures and instructions, location 
maps, forms, and checklists as required in this section.  The CSMP 
shall be developed prior to the commencement of construction 
activities, and revised as necessary to reflect project revisions.  The 
CSMP shall be a part of the Storm Water Pollution Prevention Plan 
(SWPPP), included as an appendix or separate SWPPP chapter. 

 
b. Existing dischargers registered under the State Water Board Order 

No. 99-08-DWQ shall make and implement necessary revisions to 
their Monitoring Programs to reflect the changes in this General 
Permit in a timely manner, but no later than July 1, 2010.  Existing 
dischargers shall continue to implement their existing Monitoring 
Programs in compliance with State Water Board Order No. 99-08-
DWQ until the necessary revisions are completed according to the 
schedule above. 

 
c. When a change of ownership occurs for all or any portion of the 

construction site prior to completion or final stabilization, the new 
discharger shall comply with these requirements as of the date the 
ownership change occurs.  

 
2. Objectives 

 
The CSMP shall be developed and implemented to address the 
following objectives: 

 
a. To demonstrate that the site is in compliance with the Discharge 

Prohibitions; 
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b. To determine whether non-visible pollutants are present at the 

construction site and are causing or contributing to exceedances of 
water quality objectives; 

 
c. To determine whether immediate corrective actions, additional Best 

Management Practice (BMP) implementation, or SWPPP revisions 
are necessary to reduce pollutants in storm water discharges and 
authorized non-storm water discharges; and 

 
d. To determine whether BMPs included in the SWPPP are effective 

in preventing or reducing pollutants in storm water discharges and 
authorized non-storm water discharges. 

 
3. Risk Level 1 - Visual Monitoring (Inspection) Requirements for 

Qualifying Rain Events 
 

a. Risk Level 1 dischargers shall visually observe (inspect) storm 
water discharges at all discharge locations within two business 
days (48 hours) after each qualifying rain event.   

 
b. Risk Level 1 dischargers shall visually observe (inspect) the 

discharge of stored or contained storm water that is derived from 
and discharged subsequent to a qualifying rain event producing 
precipitation of ½ inch or more at the time of discharge.  Stored or 
contained storm water that will likely discharge after operating 
hours due to anticipated precipitation shall be observed prior to the 
discharge during operating hours.   

 
c. Risk Level 1 dischargers shall conduct visual observations 

(inspections) during business hours only. 
 

d. Risk Level 1 dischargers shall record the time, date and rain gauge 
reading of all qualifying rain events. 

 
e. Within 2 business days (48 hours) prior to each qualifying rain 

event, Risk Level 1 dischargers shall visually observe (inspect): 
 

i. All storm water drainage areas to identify any spills, leaks, or 
uncontrolled pollutant sources.  If needed, the discharger shall 
implement appropriate corrective actions. 

 
ii. All BMPs to identify whether they have been properly 

implemented in accordance with the SWPPP. If needed, the 
discharger shall implement appropriate corrective actions. 
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iii. Any storm water storage and containment areas to detect leaks 
and ensure maintenance of adequate freeboard.   

 
f. For the visual observations (inspections) described in e.i and e.iii 

above, Risk Level 1 dischargers shall observe the presence or 
absence of floating and suspended materials, a sheen on the 
surface, discolorations, turbidity, odors, and source(s) of any 
observed pollutants.  

 
g. Within two business days (48 hours) after each qualifying rain 

event, Risk Level 1 dischargers shall conduct post rain event visual 
observations (inspections) to (1) identify whether BMPs were 
adequately designed, implemented, and effective, and (2) identify 
additional BMPs and revise the SWPPP accordingly.   

 
h. Risk Level 1 dischargers shall maintain on-site records of all visual 

observations (inspections), personnel performing the observations, 
observation dates, weather conditions, locations observed, and 
corrective actions taken in response to the observations.   

 
4. Risk Level 1 – Visual Observation Exemptions 

 
a. Risk Level 1 dischargers shall be prepared to conduct visual 

observation (inspections) until the minimum requirements of 
Section I.3 above are completed. Risk Level 1 dischargers are not 
required to conduct visual observation (inspections) under the 
following conditions: 

 
i. During dangerous weather conditions such as flooding and 

electrical storms. 
 

ii. Outside of scheduled site business hours. 
 
b. If no required visual observations (inspections) are collected due to 

these exceptions, Risk Level 1 dischargers shall include an 
explanation in their SWPPP and in the Annual Report documenting 
why the visual observations (inspections) were not conducted. 

 
5. Risk Level 1 – Monitoring Methods 

 
Risk Level 1 dischargers shall include a description of the visual 
observation locations, visual observation procedures, and visual 
observation follow-up and tracking procedures in the CSMP. 
  

6. Risk Level 1 – Non-Storm Water Discharge Monitoring 
Requirements 
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a. Visual Monitoring Requirements: 

  
i. Risk Level 1 dischargers shall visually observe (inspect) each 

drainage area for the presence of (or indications of prior) 
unauthorized and authorized non-storm water discharges and 
their sources. 

 
ii. Risk Level 1 dischargers shall conduct one visual observation 

(inspection) quarterly in each of the following periods:  January-
March, April-June, July-September, and October-December.  
Visual observation (inspections) are only required during 
daylight hours (sunrise to sunset). 

 
iii. Risk Level 1 dischargers shall ensure that visual observations 

(inspections) document the presence or evidence of any non-
storm water discharge (authorized or unauthorized), pollutant 
characteristics (floating and suspended material, sheen, 
discoloration, turbidity, odor, etc.), and source.  Risk Level 1 
dischargers shall maintain on-site records indicating the 
personnel performing the visual observation (inspections), the 
dates and approximate time each drainage area and non-storm 
water discharge was observed, and the response taken to 
eliminate unauthorized non-storm water discharges and to 
reduce or prevent pollutants from contacting non-storm water 
discharges. 

 
7. Risk Level 1 – Non-Visible Pollutant Monitoring Requirements 

 
a. Risk Level 1 dischargers shall collect one or more samples during 

any breach, malfunction, leakage, or spill observed during a visual 
inspection which could result in the discharge of pollutants to 
surface waters that would not be visually detectable in storm water.  

 
b. Risk Level 1 dischargers shall ensure that water samples are large 

enough to characterize the site conditions. 
 

c. Risk Level 1 dischargers shall collect samples at all discharge 
locations that can be safely accessed. 

 
d. Risk Level 1 dischargers shall collect samples during the first two 

hours of discharge from rain events that occur during business 
hours and which generate runoff. 

  
e. Risk Level 1 dischargers shall analyze samples for all non-visible 

pollutant parameters (if applicable) - parameters indicating the 

0044927



ATTACHMENT C 

2009-0009-DWQ as amended by 2010-0014-DWQ & 2012-2006-DWQ  
12 

presence of pollutants identified in the pollutant source assessment 
required (Risk Level 1 dischargers shall modify their CSMPs to 
address these additional parameters in accordance with any 
updated SWPPP pollutant source assessment). 

 
f. Risk Level 1 dischargers shall collect a sample of storm water that 

has not come in contact with the disturbed soil or the materials 
stored or used on-site (uncontaminated sample) for comparison 
with the discharge sample.  

 
g. Risk Level 1 dischargers shall compare the uncontaminated sample 

to the samples of discharge using field analysis or through 
laboratory analysis.2 

 
h. Risk Level 1 dischargers shall keep all field /or analytical data in the 

SWPPP document. 
 

8. Risk Level 1 – Particle Size Analysis for Project Risk Justification 
 

Risk Level 1 dischargers justifying an alternative project risk shall 
report a soil particle size analysis used to determine the RUSLE K-
Factor.  ASTM D-422 (Standard Test Method for Particle-Size Analysis 
of Soils), as revised, shall be used to determine the percentages of 
sand, very fine sand, silt, and clay on the site.   

 
9. Risk Level 1 – Records 

 
Risk Level 1 dischargers shall retain records of all storm water 
monitoring information and copies of all reports (including Annual 
Reports) for a period of at least three years.  Risk Level 1 dischargers 
shall retain all records on-site while construction is ongoing.  These 
records include: 
 
a. The date, place, time of facility inspections, sampling, visual 

observation (inspections), and/or measurements, including 
precipitation. 

 
b. The individual(s) who performed the facility inspections, sampling, 

visual observation (inspections), and or measurements. 
 
c. The date and approximate time of analyses. 

 
d. The individual(s) who performed the analyses. 

                                            
2 For laboratory analysis, all sampling, sample preservation, and analyses must be conducted according to 
test procedures under 40 CFR Part 136.  Field discharge samples shall be collected and analyzed according 
to the specifications of the manufacturer of the sampling devices employed. 
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e. A summary of all analytical results from the last three years, the 

method detection limits and reporting units, and the analytical 
techniques or methods used. 

 
f. Rain gauge readings from site inspections. 

 
g. Quality assurance/quality control records and results. 
 
h. Non-storm water discharge inspections and visual observation 

(inspections) and storm water discharge visual observation records 
(see Sections I.3 and I.6 above). 

 
i. Visual observation and sample collection exception records (see 

Section I.4 above). 
 

j. The records of any corrective actions and follow-up activities that 
resulted from analytical results, visual observation (inspections), or 
inspections.  
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ATTACHMENT D 
RISK LEVEL 2 REQUIREMENTS 

 
 
A. Effluent Standards 

 
[These requirements are the same as those in the General Permit order.] 
 
1. Narrative – Risk Level 2 dischargers shall comply with the narrative 

effluent standards listed below: 
 

a. Storm water discharges and authorized non-storm water 
discharges regulated by this General Permit shall not contain a 
hazardous substance equal to or in excess of reportable quantities 
established in 40 C.F.R. §§ 117.3 and 302.4, unless a separate 
NPDES Permit has been issued to regulate those discharges. 

 
b. Dischargers shall minimize or prevent pollutants in storm water 

discharges and authorized non-storm water discharges through the 
use of controls, structures, and management practices that achieve 
BAT for toxic and non-conventional pollutants and BCT for 
conventional pollutants.   

 
2. Numeric – Risk level 2 dischargers are subject to a pH NAL of 6.5-8.5, 

and a turbidity NAL of 250 NTU. 
 

B. Good Site Management "Housekeeping" 
 
1. Risk Level 2 dischargers shall implement good site management (i.e., 

"housekeeping") measures for construction materials that could 
potentially be a threat to water quality if discharged.  At a minimum, 
Risk Level 2 dischargers shall implement the following good 
housekeeping measures: 
 
a. Conduct an inventory of the products used and/or expected to be 

used and the end products that are produced and/or expected to be 
produced.  This does not include materials and equipment that are 
designed to be outdoors and exposed to environmental conditions 
(i.e. poles, equipment pads, cabinets, conductors, insulators, 
bricks, etc.). 
 

b. Cover and berm loose stockpiled construction materials that are not 
actively being used (i.e. soil, spoils, aggregate, fly-ash, stucco, 
hydrated lime, etc.). 
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c. Store chemicals in watertight containers (with appropriate 
secondary containment to prevent any spillage or leakage) or in a 
storage shed (completely enclosed). 

 
d. Minimize exposure of construction materials to precipitation.  This 

does not include materials and equipment that are designed to be 
outdoors and exposed to environmental conditions (i.e. poles, 
equipment pads, cabinets, conductors, insulators, bricks, etc.). 

 
e. Implement BMPs to prevent the off-site tracking of loose 

construction and landscape materials. 
 

2. Risk Level 2 dischargers shall implement good housekeeping 
measures for waste management, which, at a minimum, shall consist 
of the following: 
 
a. Prevent disposal of any rinse or wash waters or materials on 

impervious or pervious site surfaces or into the storm drain system. 
 

b. Ensure the containment of sanitation facilities (e.g., portable toilets) 
to prevent discharges of pollutants to the storm water drainage 
system or receiving water. 

 
c. Clean or replace sanitation facilities and inspecting them regularly 

for leaks and spills. 
 

d. Cover waste disposal containers at the end of every business day 
and during a rain event.   

 
e. Prevent discharges from waste disposal containers to the storm 

water drainage system or receiving water.  
 

f. Contain and securely protect stockpiled waste material from wind 
and rain at all times unless actively being used. 

 
g. Implement procedures that effectively address hazardous and non-

hazardous spills.   
 

h. Develop a spill response and implementation element of the 
SWPPP prior to commencement of construction activities.  The 
SWPPP shall require: 
 
i. Equipment and materials for cleanup of spills shall be available 

on site and that spills and leaks shall be cleaned up immediately 
and disposed of properly. 
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ii. Appropriate spill response personnel are assigned and trained. 
 

i. Ensure the containment of concrete washout areas and other 
washout areas that may contain additional pollutants so there is no 
discharge into the underlying soil and onto the surrounding areas.   

 
3. Risk Level 2 dischargers shall implement good housekeeping for 

vehicle storage and maintenance, which, at a minimum, shall consist of 
the following: 
 
a. Prevent oil, grease, or fuel to leak in to the ground, storm drains or 

surface waters.  
 

b. Place all equipment or vehicles, which are to be fueled, maintained 
and stored in a designated area fitted with appropriate BMPs. 

 
c. Clean leaks immediately and disposing of leaked materials 

properly. 
 

4. Risk Level 2 dischargers shall implement good housekeeping for 
landscape materials, which, at a minimum, shall consist of the 
following: 
 
a. Contain stockpiled materials such as mulches and topsoil when 

they are not actively being used. 
 

b. Contain all fertilizers and other landscape materials when they are 
not actively being used. 
 

c. Discontinue the application of any erodible landscape material 
within 2 days before a forecasted rain event or during periods of 
precipitation. 

 
d. Apply erodible landscape material at quantities and application 

rates according to manufacture recommendations or based on 
written specifications by knowledgeable and experienced field 
personnel. 

 
e. Stack erodible landscape material on pallets and covering or 

storing such materials when not being used or applied. 
 

5. Risk Level 2 dischargers shall conduct an assessment and create a list 
of potential pollutant sources and identify any areas of the site where 
additional BMPs are necessary to reduce or prevent pollutants in storm 
water discharges and authorized non-storm water discharges.  This 
potential pollutant list shall be kept with the SWPPP and shall identify 
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all non-visible pollutants which are known, or should be known, to 
occur on the construction site.  At a minimum, when developing BMPs, 
Risk Level 2 dischargers shall do the following: 

 
a. Consider the quantity, physical characteristics (e.g., liquid, powder, 

solid), and locations of each potential pollutant source handled, 
produced, stored, recycled, or disposed of at the site. 

 
b. Consider the degree to which pollutants associated with those 

materials may be exposed to and mobilized by contact with storm 
water. 

 
c. Consider the direct and indirect pathways that pollutants may be 

exposed to storm water or authorized non-storm water discharges.  
This shall include an assessment of past spills or leaks, non-storm 
water discharges, and discharges from adjoining areas. 

 
d. Ensure retention of sampling, visual observation, and inspection 

records. 
 

e. Ensure effectiveness of existing BMPs to reduce or prevent 
pollutants in storm water discharges and authorized non-storm 
water discharges. 

 
6. Risk Level 2 dischargers shall implement good housekeeping 

measures on the construction site to control the air deposition of site 
materials and from site operations. Such particulates can include, but 
are not limited to, sediment, nutrients, trash, metals, bacteria, oil and 
grease and organics. 
 

7. Additional Risk Level 2 Requirement:  Risk Level 2 dischargers shall 
document all housekeeping BMPs in the SWPPP and REAP(s) in 
accordance with the nature and phase of the construction project.  
Construction phases at traditional land development projects include 
Grading and Land Development Phase, Streets and Utilities, or 
Vertical Construction for traditional land development projects. 

 
C. Non-Storm Water Management  

 
1. Risk Level 2 dischargers shall implement measures to control all non-

storm water discharges during construction.   
 

2. Risk Level 2 dischargers shall wash vehicles in such a manner as to 
prevent non-storm water discharges to surface waters or MS4 
drainage systems. 
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3. Risk Level 2 dischargers shall clean streets in such a manner as to 
prevent unauthorized non-storm water discharges from reaching 
surface water or MS4 drainage systems. 

 
D. Erosion Control 

 
1. Risk Level 2 dischargers shall implement effective wind erosion 

control. 
 

2. Risk Level 2 dischargers shall provide effective soil cover for inactive1 
areas and all finished slopes, open space, utility backfill, and 
completed lots. 

 
3. Risk Level 2 dischargers shall limit the use of plastic materials when 

more sustainable, environmentally friendly alternatives exist.  Where 
plastic materials are deemed necessary, the discharger shall consider 
the use of plastic materials resistant to solar degradation. 
 

E. Sediment Controls 
 

1. Risk Level 2 dischargers shall establish and maintain effective 
perimeter controls and stabilize all construction entrances and exits to 
sufficiently control erosion and sediment discharges from the site.   
 

2. On sites where sediment basins are to be used, Risk Level 2 
dischargers shall, at minimum, design sediment basins according to 
the method provided in CASQA’s Construction BMP Guidance 
Handbook. 

 
3. Additional Risk Level 2 Requirement:  Risk Level 2 dischargers shall 

implement appropriate erosion control BMPs (runoff control and soil 
stabilization) in conjunction with sediment control BMPs for areas 
under active2 construction.   
 

4. Additional Risk Level 2 Requirement:  Risk Level 2 dischargers shall 
apply linear sediment controls along the toe of the slope, face of the 
slope, and at the grade breaks of exposed slopes to comply with sheet 
flow lengths3 in accordance with Table 1.   

 
 

                                            
1 Inactive areas of construction are areas of construction activity that have been disturbed and are not 
scheduled to be re-disturbed for at least 14 days. 
2 Active areas of construction are areas undergoing land surface disturbance.  This includes construction 
activity during the preliminary stage, mass grading stage, streets and utilities stage and the vertical 
construction stage. 
3 Sheet flow length is the length that shallow, low velocity flow travels across a site.   
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Table 1 - Critical Slope/Sheet Flow Length Combinations 

Slope Percentage Sheet flow length not 
to exceed 

0-25% 20 feet 
25-50% 15 feet 

Over 50% 10 feet 
 

5. Additional Risk Level 2 Requirement:  Risk Level 2 dischargers shall 
ensure that construction activity traffic to and from the project is limited 
to entrances and exits that employ effective controls to prevent offsite 
tracking of sediment.   
 

6. Additional Risk Level 2 Requirement:  Risk Level 2 dischargers shall 
ensure that all storm drain inlets and perimeter controls, runoff control 
BMPs, and pollutant controls at entrances and exits (e.g. tire washoff 
locations) are maintained and protected from activities that reduce their 
effectiveness.   

 
7. Additional Risk Level 2 Requirement:  Risk Level 2 dischargers shall 

inspect on a daily basis all immediate access roads daily.  At a 
minimum daily (when necessary) and prior to any rain event, the 
discharger shall remove any sediment or other construction activity-
related materials that are deposited on the roads (by vacuuming or 
sweeping).   

 
F. Run-on and Run-off Controls 

 
Risk Level 2 dischargers shall effectively manage all run-on, all runoff 
within the site and all runoff that discharges off the site.  Run-on from off 
site shall be directed away from all disturbed areas or shall collectively be 
in compliance with the effluent limitations in this General Permit.   

 
G. Inspection, Maintenance and Repair 

  
1. Risk Level 2 dischargers shall ensure that all inspection, maintenance 

repair and sampling activities at the project location shall be performed 
or supervised by a Qualified SWPPP Practitioner (QSP) representing 
the discharger.  The QSP may delegate any or all of these activities to 
an employee appropriately trained to do the task(s). 
 

2. Risk Level 2 dischargers shall perform weekly inspections and 
observations, and at least once each 24-hour period during extended 
storm events, to identify and record BMPs that need maintenance to 
operate effectively, that have failed, or that could fail to operate as 
intended.   Inspectors shall be the QSP or be trained by the QSP.  
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3. Upon identifying failures or other shortcomings, as directed by the 

QSP, Risk Level 2 dischargers shall begin implementing repairs or 
design changes to BMPs within 72 hours of identification and complete 
the changes as soon as possible.  

 
4. For each inspection required, Risk Level 2 dischargers shall complete 

an inspection checklist, using a form provided by the State Water 
Board or Regional Water Board or in an alternative format.  
 

5. Risk Level 2 dischargers shall ensure that checklists shall remain 
onsite with the SWPPP and at a minimum, shall include: 

 
a. Inspection date and date the inspection report was written. 

 
b. Weather information, including presence or absence of 

precipitation, estimate of beginning of qualifying storm event, 
duration of event, time elapsed since last storm, and approximate 
amount of rainfall in inches. 

 
c. Site information, including stage of construction, activities 

completed, and approximate area of the site exposed.  
 

d. A description of any BMPs evaluated and any deficiencies noted.   
 

e. If the construction site is safely accessible during inclement 
weather, list the observations of all BMPs:  erosion controls, 
sediment controls, chemical and waste controls, and non-storm 
water controls.  Otherwise, list the results of visual inspections at all 
relevant outfalls, discharge points, downstream locations and any 
projected maintenance activities. 

 
f. Report the presence of noticeable odors or of any visible sheen on 

the surface of any discharges.  
 

g. Any corrective actions required, including any necessary changes 
to the SWPPP and the associated implementation dates. 

 
h. Photographs taken during the inspection, if any. 

 
i. Inspector’s name, title, and signature. 

 
H. Rain Event Action Plan 

 
1. Additional Risk Level 2 Requirement:  The discharger shall ensure a 

QSP develop a Rain Event Action Plan (REAP) 48 hours prior to any 
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likely precipitation event.  A likely precipitation event is any weather 
pattern that is forecast to have a 50% or greater probability of 
producing precipitation in the project area.  The discharger shall 
ensure a QSP obtain a printed copy of precipitation forecast 
information from the National Weather Service Forecast Office (e.g., by 
entering the zip code of the project’s location at 
http://www.srh.noaa.gov/forecast).  
 

2. Additional Risk Level 2 Requirement:  The discharger shall ensure a 
QSP develop the REAPs for all phases of construction (i.e., Grading 
and Land Development, Streets and Utilities, Vertical Construction, 
Final Landscaping and Site Stabilization).   

 
3. Additional Risk Level 2 Requirement:  The discharger shall ensure a 

QSP ensure that the REAP include, at a minimum, the following site 
information: 
 
a. Site Address 
b. Calculated Risk Level (2 or 3)  
c. Site Storm Water Manager Information including the name, 

company, and 24-hour emergency telephone number 
d. Erosion and Sediment Control Provider information including the 

name, company, and 24-hour emergency telephone number 
e. Storm Water Sampling Agent information including the name, 

company, and 24-hour emergency telephone number 
 

4. Additional Risk Level 2 Requirement:  The discharger shall ensure a 
QSP include in the REAP, at a minimum, the following project phase 
information: 
 
a. Activities associated with each construction phase 
b. Trades active on the construction site during each construction 

phase 
c. Trade contractor information 
d. Suggested actions for each project phase 

 
5. Additional Risk Level 2 Requirement:  The discharger shall ensure a 

QSP develop additional REAPs for project sites where construction 
activities are indefinitely halted or postponed (Inactive Construction).  
At a minimum, Inactive Construction REAPs must include: 
 
a. Site Address 
b. Calculated Risk Level (2 or 3) 
c. Site Storm Water Manager Information including the name, 

company, and 24-hour emergency telephone number 
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d. Erosion and Sediment Control Provider information including the 
name, company, and 24-hour emergency telephone number 

e. Storm Water Sampling Agent information including the name, 
company, and 24-hour emergency telephone number 

f. Trades active on site during Inactive Construction 
g. Trade contractor information 
h. Suggested actions for inactive construction sites 

 
6. Additional Risk Level 2 Requirement:  The discharger shall ensure a 

QSP begin implementation and make the REAP available onsite no 
later than 24 hours prior to the likely precipitation event. 
  

7. Additional Risk Level 2 Requirement:  The discharger shall ensure a 
QSP maintain onsite a paper copy of each REAP onsite in compliance 
with the record retention requirements of the Special Provisions in this 
General Permit. 
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I. Risk Level 2 Monitoring and Reporting Requirements 

 
Table 2- Summary of Monitoring Requirements 

Risk 
Level 

Visual Inspections Sample Collection 
Quarterly 

Non-
storm 
Water 

Discharge 

Pre-storm 
Event Daily 

Storm
BMP 

Post 
Storm

Storm 
Water 

Discharge 
Receiving 

Water Baseline REAP

2 X X X X X X  
 

1. Construction Site Monitoring Program Requirements 
 

a. Pursuant to Water Code Sections 13383 and 13267, all dischargers 
subject to this General Permit shall develop and implement a 
written site-specific Construction Site Monitoring Program (CSMP) 
in accordance with the requirements of this Section.  The CSMP 
shall include all monitoring procedures and instructions, location 
maps, forms, and checklists as required in this section.  The CSMP 
shall be developed prior to the commencement of construction 
activities, and revised as necessary to reflect project revisions.  The 
CSMP shall be a part of the Storm Water Pollution Prevention Plan 
(SWPPP), included as an appendix or separate SWPPP chapter. 

 
b. Existing dischargers registered under the State Water Board Order 

No. 99-08-DWQ shall make and implement necessary revisions to 
their Monitoring Program to reflect the changes in this General 
Permit in a timely manner, but no later than July 1, 2010.  Existing 
dischargers shall continue to implement their existing Monitoring 
Programs in compliance with State Water Board Order No. 99-08-
DWQ until the necessary revisions are completed according to the 
schedule above. 

 
c. When a change of ownership occurs for all or any portion of the 

construction site prior to completion or final stabilization, the new 
discharger shall comply with these requirements as of the date the 
ownership change occurs.  

 
2. Objectives 

 
The CSMP shall be developed and implemented to address the 
following objectives: 

 
a. To demonstrate that the site is in compliance with the Discharge 

Prohibitions and applicable Numeric Action Levels (NALs). 
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b. To determine whether non-visible pollutants are present at the 

construction site and are causing or contributing to exceedances of 
water quality objectives. 

 
c. To determine whether immediate corrective actions, additional Best 

Management Practice (BMP) implementation, or SWPPP revisions 
are necessary to reduce pollutants in storm water discharges and 
authorized non-storm water discharges. 

 
d. To determine whether BMPs included in the SWPPP/Rain Event 

Action Plan (REAP) are effective in preventing or reducing 
pollutants in storm water discharges and authorized non-storm 
water discharges. 

 
3. Risk Level 2 – Visual Monitoring (Inspection) Requirements for 

Qualifying Rain Events 
 

a. Risk Level 2 dischargers shall visually observe (inspect) storm 
water discharges at all discharge locations within two business 
days (48 hours) after each qualifying rain event.   

 
b. Risk Level 2 dischargers shall visually observe (inspect) the 

discharge of stored or contained storm water that is derived from 
and discharged subsequent to a qualifying rain event producing 
precipitation of ½ inch or more at the time of discharge.  Stored or 
contained storm water that will likely discharge after operating 
hours due to anticipated precipitation shall be observed prior to the 
discharge during operating hours.   

 
c. Risk Level 2 dischargers shall conduct visual observations 

(inspections) during business hours only. 
 

d. Risk Level 2 dischargers shall record the time, date and rain gauge 
reading of all qualifying rain events. 

 
e. Within 2 business days (48 hours) prior to each qualifying rain 

event, Risk Level 2 dischargers shall visually observe (inspect): 
 

i. all storm water drainage areas to identify any spills, leaks, or 
uncontrolled pollutant sources.  If needed, the discharger shall 
implement appropriate corrective actions. 

 
ii. all BMPs to identify whether they have been properly 

implemented in accordance with the SWPPP/REAP. If needed, 
the discharger shall implement appropriate corrective actions. 
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iii. any storm water storage and containment areas to detect leaks 

and ensure maintenance of adequate freeboard.   
 

f. For the visual observations (inspections) described in c.i and c.iii 
above, Risk Level 2 dischargers shall observe the presence or 
absence of floating and suspended materials, a sheen on the 
surface, discolorations, turbidity, odors, and source(s) of any 
observed pollutants.  

 
g. Within two business days (48 hours) after each qualifying rain 

event, Risk Level 2 dischargers shall conduct post rain event visual 
observations (inspections) to (1) identify whether BMPs were 
adequately designed, implemented, and effective, and (2) identify 
additional BMPs and revise the SWPPP accordingly.   

 
h. Risk Level 2 dischargers shall maintain on-site records of all visual 

observations (inspections), personnel performing the observations, 
observation dates, weather conditions, locations observed, and 
corrective actions taken in response to the observations.   

 
4. Risk Level 2 – Water Quality Sampling and Analysis 

 
a. Risk Level 2 dischargers shall collect storm water grab samples 

from sampling locations, as defined in Section I.5.  The storm water 
grab sample(s) obtained shall be representative of the flow and 
characteristics of the discharge. 

   
b. At minimum, Risk Level 2 dischargers shall collect 3 samples per 

day of the qualifying event.  
 

c. Risk Level 2 dischargers shall ensure that the grab samples 
collected of stored or contained storm water are from discharges 
subsequent to a qualifying rain event (producing precipitation of  
½ inch or more at the time of discharge).   

 
Storm Water Effluent Monitoring Requirements 

 
d. Risk Level 2 dischargers shall analyze their effluent samples for: 

 
i. pH and turbidity. 

 
ii. Any additional parameters for which monitoring is required by 

the Regional Water Board.  
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5. Risk Level 2 – Storm Water Discharge Water Quality Sampling 
Locations 

 
Effluent Sampling Locations 

 
a. Risk Level 2 dischargers shall perform sampling and analysis of 

storm water discharges to characterize discharges associated with 
construction activity from the entire project disturbed area. 

 

b. Risk Level 2 dischargers shall collect effluent samples at all 
discharge points where storm water is discharged off-site.  

 

c. Risk Level 2 dischargers shall ensure that storm water discharge 
collected and observed represent4 the effluent in each drainage 
area based on visual observation of the water and upstream 
conditions.   

 

d. Risk Level 2 dischargers shall monitor and report site run-on from 
surrounding areas if there is reason to believe run-on may 
contribute to an exceedance of NALs. 

 
e. Risk Level 2 dischargers who deploy an ATS on their site, or a 

portion on their site, shall collect ATS effluent samples and 
measurements from the discharge pipe or another location 
representative of the nature of the discharge. 

 
f. Risk Level 2 dischargers shall select analytical test methods from 

the list provided in Table 3 below. 
 

g. All storm water sample collection preservation and handling shall 
be conducted in accordance with Section I.7 “Storm Water Sample 
Collection and Handling Instructions” below. 

 
6. Risk Level 2 – Visual Observation and Sample Collection 

Exemptions 
 

a. Risk Level 2 dischargers shall be prepared to collect samples and 
conduct visual observation (inspections) until the minimum 
requirements of Sections I.3 and I.4 above are completed. Risk 
Level 2 dischargers are not required to physically collect samples 
or conduct visual observation (inspections) under the following 
conditions: 

                                            
4 For example, if there has been concrete work recently in an area, or drywall scrap is exposed to the rain, a 
pH sample shall be taken of drainage from the relevant work area.  Similarly, if sediment laden water is 
flowing through some parts of a silt fence, samples shall be taken of the sediment-laden water even if most 
water flowing through the fence is clear. 
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i. During dangerous weather conditions such as flooding and 

electrical storms. 
 

ii. Outside of scheduled site business hours. 
 
b. If no required samples or visual observation (inspections) are 

collected due to these exceptions, Risk Level 2 dischargers shall 
include an explanation in their SWPPP and in the Annual Report 
documenting why the sampling or visual observation (inspections) 
were not conducted. 

 
7. Risk Level 2 – Storm Water Sample Collection and Handling 

Instructions 
 

a. Risk Level 2 dischargers shall refer to Table 3 below for test 
methods, detection limits, and reporting units. 

 
b. Risk Level 2 dischargers shall ensure that testing laboratories will 

receive samples within 48 hours of the physical sampling (unless 
otherwise required by the laboratory), and shall use only the 
sample containers provided by the laboratory to collect and store 
samples.   

 
c. Risk Level 2 dischargers shall designate and train personnel to 

collect, maintain, and ship samples in accordance with the Surface 
Water Ambient Monitoring Program’s (SWAMP) 2008 Quality 
Assurance Program Plan (QAPrP).5 

 
8. Risk Level 2 – Monitoring Methods 

 
a. Risk Level 2 dischargers shall include a description of the following 

items in the CSMP:   
 

i. Visual observation locations, visual observation procedures, and 
visual observation follow-up and tracking procedures. 

 
ii. Sampling locations, and sample collection and handling 

procedures.  This shall include detailed procedures for sample 
collection, storage, preservation, and shipping to the testing lab 
to assure that consistent quality control and quality assurance is 
maintained.  Dischargers shall attach to the monitoring program 

                                            
5 Additional information regarding SWAMP’s QAPrP can be found at 
http://www.waterboards.ca.gov/water_issues/programs/swamp/. 
QAPrP:http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/qapp/swamp_qapp_master090
108a.pdf.   
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an example Chain of Custody form used when handling and 
shipping samples.  

 
iii. Identification of the analytical methods and related method 

detection limits (if applicable) for each parameter required in 
Section I.4 above. 

 
b. Risk Level 2 dischargers shall ensure that all sampling and sample 

preservation are in accordance with the current edition of "Standard 
Methods for the Examination of Water and Wastewater" (American 
Public Health Association).  All monitoring instruments and 
equipment (including a discharger’s own field instruments for 
measuring pH and turbidity) should be calibrated and maintained in 
accordance with manufacturers' specifications to ensure accurate 
measurements.  Risk Level 2 dischargers shall ensure that all 
laboratory analyses are conducted according to test procedures 
under 40 CFR Part 136, unless other test procedures have been 
specified in this General Permit or by the Regional Water Board.  
With the exception of field analysis conducted by the discharger for 
turbidity and pH, all analyses should be sent to and conducted at a 
laboratory certified for such analyses by the State Department of 
Health Services.  Risk Level 2 dischargers shall conduct their own 
field analysis of pH and may conduct their own field analysis of 
turbidity if the discharger has sufficient capability (qualified and 
trained employees, properly calibrated and maintained field 
instruments, etc.) to adequately perform the field analysis. 

 
9. Risk Level 2 – Analytical Methods 

 
a. Risk Level 2 dischargers shall refer to Table 3 below for test 

methods, detection limits, and reporting units. 
 

b. pH:  Risk Level 2 dischargers shall perform pH analysis on-site with 
a calibrated pH meter or a pH test kit.  Risk Level 2 dischargers 
shall record pH monitoring results on paper and retain these 
records in accordance with Section I.14, below.   

 
c. Turbidity: Risk Level 2 dischargers shall perform turbidity analysis 

using a calibrated turbidity meter (turbidimeter), either on-site or at 
an accredited lab.  Acceptable test methods include Standard 
Method 2130 or USEPA Method 180.1.  The results will be 
recorded in the site log book in Nephelometric Turbidity Units 
(NTU).  

 
10. Risk Level 2 - Non-Storm Water Discharge Monitoring 

Requirements 
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a. Visual Monitoring Requirements: 

  
i. Risk Level 2 dischargers shall visually observe (inspect) each 

drainage area for the presence of (or indications of prior) 
unauthorized and authorized non-storm water discharges and 
their sources. 

 
ii. Risk Level 2 dischargers shall conduct one visual observation 

(inspection) quarterly in each of the following periods:  January-
March, April-June, July-September, and October-December.  
Visual observation (inspections) are only required during 
daylight hours (sunrise to sunset). 

 
iii. Risk Level 2 dischargers shall ensure that visual observations 

(inspections) document the presence or evidence of any non-
storm water discharge (authorized or unauthorized), pollutant 
characteristics (floating and suspended material, sheen, 
discoloration, turbidity, odor, etc.), and source.  Risk Level 2 
dischargers shall maintain on-site records indicating the 
personnel performing the visual observation (inspections), the 
dates and approximate time each drainage area and non-storm 
water discharge was observed, and the response taken to 
eliminate unauthorized non-storm water discharges and to 
reduce or prevent pollutants from contacting non-storm water 
discharges. 

 
b. Effluent Sampling Locations: 

 
i. Risk Level 2 dischargers shall sample effluent at all discharge 

points where non-storm water and/or authorized non-storm 
water is discharged off-site.  

 

ii. Risk Level 2 dischargers shall send all non-storm water sample 
analyses to a laboratory certified for such analyses by the State 
Department of Health Services. 

 

iii. Risk Level 2 dischargers shall monitor and report run-on from 
surrounding areas if there is reason to believe run-on may 
contribute to an exceedance of NALs. 

 
11. Risk Level 2 – Non-Visible Pollutant Monitoring Requirements 

 
a. Risk Level 2 dischargers shall collect one or more samples during 

any breach, malfunction, leakage, or spill observed during a visual 
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inspection which could result in the discharge of pollutants to 
surface waters that would not be visually detectable in storm water.  

 
b. Risk Level 2 dischargers shall ensure that water samples are large 

enough to characterize the site conditions. 
 

c. Risk Level 2 dischargers shall collect samples at all discharge 
locations that can be safely accessed. 

 
d. Risk Level 2 dischargers shall collect samples during the first two 

hours of discharge from rain events that occur during business 
hours and which generate runoff. 

  
e. Risk Level 2 dischargers shall analyze samples for all non-visible 

pollutant parameters (if applicable) - parameters indicating the 
presence of pollutants identified in the pollutant source assessment 
required (Risk Level 2 dischargers shall modify their CSMPs to 
address these additional parameters in accordance with any 
updated SWPPP pollutant source assessment). 

 
f. Risk Level 2 dischargers shall collect a sample of storm water that 

has not come in contact with the disturbed soil or the materials 
stored or used on-site (uncontaminated sample) for comparison 
with the discharge sample.  

 
g. Risk Level 2 dischargers shall compare the uncontaminated sample 

to the samples of discharge using field analysis or through 
laboratory analysis.6 

 
h. Risk Level 2 dischargers shall keep all field /or analytical data in the 

SWPPP document. 
 

12. Risk Level 2 – Watershed Monitoring Option 
 

Risk Level 2 dischargers who are part of a qualified regional 
watershed-based monitoring program may be eligible for relief from the 
requirements in Sections I.5.  The Regional Water Board may approve 
proposals to substitute an acceptable watershed-based monitoring 
program by determining if the watershed-based monitoring program 
will provide substantially similar monitoring information in evaluating 
discharger compliance with the requirements of this General Permit.  

 

                                            
6 For laboratory analysis, all sampling, sample preservation, and analyses must be conducted 
according to test procedures under 40 CFR Part 136.  Field discharge samples shall be collected 
and analyzed according to the specifications of the manufacturer of the sampling devices 
employed. 
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13. Risk Level 2 – Particle Size Analysis for Project Risk Justification 
 

Risk Level 2 dischargers justifying an alternative project risk shall 
report a soil particle size analysis used to determine the RUSLE  
K-Factor.  ASTM D-422 (Standard Test Method for Particle-Size 
Analysis of Soils), as revised, shall be used to determine the 
percentages of sand, very fine sand, silt, and clay on the site.   

 
14. Risk Level 2 – Records 

 
Risk Level 2 dischargers shall retain records of all storm water 
monitoring information and copies of all reports (including Annual 
Reports) for a period of at least three years.  Risk Level 2 dischargers 
shall retain all records on-site while construction is ongoing.  These 
records include: 
 
a. The date, place, time of facility inspections, sampling, visual 

observation (inspections), and/or measurements, including 
precipitation. 

 
b. The individual(s) who performed the facility inspections, sampling, 

visual observation (inspections), and or measurements. 
 
c. The date and approximate time of analyses. 

 
d. The individual(s) who performed the analyses. 

 
e. A summary of all analytical results from the last three years, the 

method detection limits and reporting units, the analytical 
techniques or methods used, and the chain of custody forms. 

 
f. Rain gauge readings from site inspections; 

 
g. Quality assurance/quality control records and results. 
 
h. Non-storm water discharge inspections and visual observation 

(inspections) and storm water discharge visual observation records 
(see Sections I.3 and I.10 above). 

 
i. Visual observation and sample collection exception records (see 

Section I.6 above). 
 

j. The records of any corrective actions and follow-up activities that 
resulted from analytical results, visual observation (inspections), or 
inspections.  
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15. Risk Level 2 – NAL Exceedance Report 
 

a. In the event that any effluent sample exceeds an applicable NAL, 
Risk Level 2 dischargers shall electronically submit all storm event 
sampling results to the State Water Board no later than 10 days 
after the conclusion of the storm event. The Regional Boards have 
the authority to require the submittal of an NAL Exceedance 
Report.    

   
b. Risk Level 2 dischargers shall certify each NAL Exceedance Report 

in accordance with the Special Provisions for Construction Activity.  
 

c. Risk Level 2 dischargers shall retain an electronic or paper copy of 
each NAL Exceedance Report for a minimum of three years after 
the date the annual report is filed.   

 
d. Risk Level 2 dischargers shall include in the NAL Exceedance 

Report: 
 

i. The analytical method(s), method reporting unit(s), and method 
detection limit(s) of each analytical parameter (analytical results 
that are less than the method detection limit shall be reported as 
“less than the method detection limit”). 

 
ii. The date, place, time of sampling, visual observation 

(inspections), and/or measurements, including precipitation. 
 

iii. A description of the current BMPs associated with the effluent 
sample that exceeded the NAL and the proposed corrective 
actions taken.
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Table 3 – Risk Level 2 Test Methods, Detection Limits, Reporting Units and Applicable NALs/NELs 
Parameter Test Method / 

Protocol 
Discharge 

Type 
Min. 

Detection 
Limit 

Reporting 
Units 

Numeric Action 
Level 

pH Field test with 
calibrated 
portable 
instrument 

 
 

Risk Level 2 
Discharges 

0.2 pH units lower NAL = 6.5 
upper NAL = 8.5 

Turbidity EPA 0180.1 
and/or field test 
with calibrated 
portable 
instrument 

Risk Level 2 
Discharges 
other than 

ATS 

1 NTU 250 NTU 

For ATS 
discharges 1 NTU N/A 
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ATTACHMENT E 
RISK LEVEL 3 REQUIREMENTS 

 
A. Effluent Standards 

 
[These requirements are the same as those in the General Permit order.] 
 
1. Narrative – Risk Level 3 dischargers shall comply with the narrative 

effluent standards listed below: 
 

a. Storm water discharges and authorized non-storm water 
discharges regulated by this General Permit shall not contain a 
hazardous substance equal to or in excess of reportable quantities 
established in 40 C.F.R. §§ 117.3 and 302.4, unless a separate 
NPDES Permit has been issued to regulate those discharges. 

 
b. Dischargers shall minimize or prevent pollutants in storm water 

discharges and authorized non-storm water discharges through the 
use of controls, structures, and management practices that achieve 
BAT for toxic and non-conventional pollutants and BCT for 
conventional pollutants.   

 
2. Numeric –Risk Level 3 dischargers are subject to a pH NAL of 6.5-8.5, 

and a turbidity NAL of 250 NTU.   
 

B. Good Site Management "Housekeeping" 
 
1. Risk Level 3 dischargers shall implement good site management (i.e., 

"housekeeping") measures for construction materials that could 
potentially be a threat to water quality if discharged.  At a minimum, 
Risk Level 3 dischargers shall implement the following good 
housekeeping measures: 
 
a. Conduct an inventory of the products used and/or expected to be 

used and the end products that are produced and/or expected to be 
produced.  This does not include materials and equipment that are 
designed to be outdoors and exposed to environmental conditions 
(i.e. poles, equipment pads, cabinets, conductors, insulators, 
bricks, etc.). 
 

b. Cover and berm loose stockpiled construction materials that are not 
actively being used (i.e. soil, spoils, aggregate, fly-ash, stucco, 
hydrated lime, etc.). 
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c. Store chemicals in watertight containers (with appropriate 
secondary containment to prevent any spillage or leakage) or in a 
storage shed (completely enclosed). 

 
d. Minimize exposure of construction materials to precipitation.  This 

does not include materials and equipment that are designed to be 
outdoors and exposed to environmental conditions (i.e. poles, 
equipment pads, cabinets, conductors, insulators, bricks, etc.). 

 
e. Implement BMPs to prevent the off-site tracking of loose 

construction and landscape materials. 
 

2. Risk Level 3 dischargers shall implement good housekeeping 
measures for waste management, which, at a minimum, shall consist 
of the following: 
 
a. Prevent disposal of any rinse or wash waters or materials on 

impervious or pervious site surfaces or into the storm drain system. 
 

b. Ensure the containment of sanitation facilities (e.g., portable toilets) 
to prevent discharges of pollutants to the storm water drainage 
system or receiving water. 

 
c. Clean or replace sanitation facilities and inspecting them regularly 

for leaks and spills. 
 

d. Cover waste disposal containers at the end of every business day 
and during a rain event.   

 
e. Prevent discharges from waste disposal containers to the storm 

water drainage system or receiving water.  
 

f. Contain and securely protecting stockpiled waste material from 
wind and rain at all times unless actively being used. 

 
g. Implement procedures that effectively address hazardous and non-

hazardous spills.   
 

h. Develop a spill response and implementation element of the 
SWPPP prior to commencement of construction activities.  The 
SWPPP shall require that: 
 
i. Equipment and materials for cleanup of spills shall be available 

on site and that spills and leaks shall be cleaned up immediately 
and disposed of properly; and  
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ii. Appropriate spill response personnel are assigned and trained. 
 

i. Ensure the containment of concrete washout areas and other 
washout areas that may contain additional pollutants so there is no 
discharge into the underlying soil and onto the surrounding areas.   

 
3. Risk Level 3 dischargers shall implement good housekeeping for 

vehicle storage and maintenance, which, at a minimum, shall consist of 
the following: 
 
a. Prevent oil, grease, or fuel to leak in to the ground, storm drains or 

surface waters.  
 

b. Place all equipment or vehicles, which are to be fueled, maintained 
and stored in a designated area fitted with appropriate BMPs. 

 
c. Clean leaks immediately and disposing of leaked materials 

properly. 
 

4. Risk Level 3 dischargers shall implement good housekeeping for 
landscape materials, which, at a minimum, shall consist of the 
following: 
 
a. Contain stockpiled materials such as mulches and topsoil when 

they are not actively being used. 
 

b. Contain fertilizers and other landscape materials when they are not 
actively being used. 
 

c. Discontinuing the application of any erodible landscape material 
within 2 days before a forecasted rain event or during periods of 
precipitation. 

 
d. Applying erodible landscape material at quantities and application 

rates according to manufacture recommendations or based on 
written specifications by knowledgeable and experienced field 
personnel. 

 
e. Stacking erodible landscape material on pallets and covering or 

storing such materials when not being used or applied. 
 

5. Risk Level 3 dischargers shall conduct an assessment and create a list 
of potential pollutant sources and identify any areas of the site where 
additional BMPs are necessary to reduce or prevent pollutants in storm 
water discharges and authorized non-storm water discharges.  This 
potential pollutant list shall be kept with the SWPPP and shall identify 
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all non-visible pollutants which are known, or should be known, to 
occur on the construction site.  At a minimum, when developing BMPs, 
Risk Level 3 dischargers shall do the following: 

 
a. Consider the quantity, physical characteristics (e.g., liquid, powder, 

solid), and locations of each potential pollutant source handled, 
produced, stored, recycled, or disposed of at the site. 

 
b. Consider the degree to which pollutants associated with those 

materials may be exposed to and mobilized by contact with storm 
water. 

 
c. Consider the direct and indirect pathways that pollutants may be 

exposed to storm water or authorized non-storm water discharges.  
This shall include an assessment of past spills or leaks, non-storm 
water discharges, and discharges from adjoining areas. 

 
d. Ensure retention of sampling, visual observation, and inspection 

records. 
 

e. Ensure effectiveness of existing BMPs to reduce or prevent 
pollutants in storm water discharges and authorized non-storm 
water discharges. 

 
6. Risk Level 3 dischargers shall implement good housekeeping 

measures on the construction site to control the air deposition of site 
materials and from site operations. Such particulates can include, but 
are not limited to, sediment, nutrients, trash, metals, bacteria, oil and 
grease and organics. 
 

7. Additional Risk Level 3 Requirement:  Risk Level 3 dischargers shall 
document all housekeeping BMPs in the SWPPP and REAP(s) in 
accordance with the nature and phase of the construction project.  
Construction phases at traditional land development projects include 
Grading and Land Development Phase, Streets and Utilities, or 
Vertical Construction for traditional land development projects. 

 
C. Non-Storm Water Management  

 
1. Risk Level 3 dischargers shall implement measures to control all non-

storm water discharges during construction.   
 

2. Risk Level 3 dischargers shall wash vehicles in such a manner as to 
prevent non-storm water discharges to surface waters or MS4 
drainage systems. 
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3. Risk Level 3 dischargers shall clean streets in such a manner as to 
prevent unauthorized non-storm water discharges from reaching 
surface water or MS4 drainage systems. 

 
D. Erosion Control 

 
1. Risk Level 3 dischargers shall implement effective wind erosion 

control. 
 

2. Risk Level 3 dischargers shall provide effective soil cover for inactive1 
areas and all finished slopes, open space, utility backfill, and 
completed lots. 

 
3. Dischargers shall limit the use of plastic materials when more 

sustainable, environmentally friendly alternatives exist.  Where plastic 
materials are deemed necessary, the discharger shall consider the use 
of plastic materials resistant to solar degradation. 
 

E. Sediment Controls 
 

1. Risk Level 3 dischargers shall establish and maintain effective 
perimeter controls and stabilize all construction entrances and exits to 
sufficiently control erosion and sediment discharges from the site.   
 

2. On sites where sediment basins are to be used, Risk Level 3 
dischargers shall, at minimum, design sediment basins according to 
the method provided in CASQA’s Construction BMP Guidance 
Handbook.  

 
3. Additional Risk Level 3 Requirement:  Risk Level 3 dischargers shall 

implement appropriate erosion control BMPs (runoff control and soil 
stabilization) in conjunction with sediment control BMPs for areas 
under active2 construction.   
 

4. Additional Risk Level 3 Requirement:  Risk Level 3 dischargers shall 
apply linear sediment controls along the toe of the slope, face of the 
slope, and at the grade breaks of exposed slopes to comply with sheet 
flow lengths3 in accordance with Table 1. 

 
 

                                            
1 Inactive areas of construction are areas of construction activity that have been disturbed and are not 
scheduled to be re-disturbed for at least 14 days. 
2 Active areas of construction are areas undergoing land surface disturbance.  This includes construction 
activity during the preliminary stage, mass grading stage, streets and utilities stage and the vertical 
construction stage 
3 Sheet flow length is the length that shallow, low velocity flow travels across a site.   
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Table 1 - Critical Slope/Sheet Flow Length Combinations 

Slope Percentage Sheet flow length not 
to exceed 

0-25% 20 feet 
25-50% 15 feet 

Over 50% 10 feet 
 

 
5. Additional Risk Level 3 Requirement:  Risk Level 3 dischargers shall 

ensure that construction activity traffic to and from the project is limited 
to entrances and exits that employ effective controls to prevent offsite 
tracking of sediment.   
 

6. Additional Risk Level 3 Requirement:  Risk Level 3 dischargers shall 
ensure that all storm drain inlets and perimeter controls, runoff control 
BMPs, and pollutant controls at entrances and exits (e.g. tire washoff 
locations) are maintained and protected from activities that reduce their 
effectiveness.   

 
7. Additional Risk Level 3 Requirement:  Risk Level 3 dischargers shall 

inspect on a daily basis all immediate access roads daily.  At a 
minimum daily (when necessary) and prior to any rain event, the 
discharger shall remove any sediment or other construction activity-
related materials that are deposited on the roads (by vacuuming or 
sweeping).   

 
8. Additional Risk Level 3 Requirement:  The Regional Water Board 

may require Risk Level 3 dischargers to implement additional site-
specific sediment control requirements if the implementation of the 
other requirements in this section are not adequately protecting the 
receiving waters.  

 
F. Run-on and Run-off Controls 

 
Risk Level 3 dischargers shall effectively manage all run-on, all runoff 
within the site and all runoff that discharges off the site.  Run-on from off 
site shall be directed away from all disturbed areas or shall collectively be 
in compliance with the effluent limitations in this General Permit.   

 
G. Inspection, Maintenance and Repair 

  
1. Risk Level 3 dischargers shall ensure that all inspection, maintenance 

repair and sampling activities at the project location shall be performed 
or supervised by a Qualified SWPPP Practitioner (QSP) representing 
the discharger.  The QSP may delegate any or all of these activities to 
an employee appropriately trained to do the task(s). 
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2. Risk Level 3 dischargers shall perform weekly inspections and 

observations, and at least once each 24-hour period during extended 
storm events, to identify and record BMPs that need maintenance to 
operate effectively, that have failed, or that could fail to operate as 
intended.  Inspectors shall be the QSP or be trained by the QSP. 

 
3. Upon identifying failures or other shortcomings, as directed by the 

QSP, Risk Level 3 dischargers shall begin implementing repairs or 
design changes to BMPs within 72 hours of identification and complete 
the changes as soon as possible.  

 
4. For each inspection required, Risk Level 3 dischargers shall complete 

an inspection checklist, using a form provided by the State Water 
Board or Regional Water Board or in an alternative format.  
 

5. Risk Level 3 dischargers shall ensure that checklists shall remain 
onsite with the SWPPP and at a minimum, shall include: 

 
a. Inspection date and date the inspection report was written. 

 
b. Weather information, including presence or absence of 

precipitation, estimate of beginning of qualifying storm event, 
duration of event, time elapsed since last storm, and approximate 
amount of rainfall in inches. 

 
c. Site information, including stage of construction, activities 

completed, and approximate area of the site exposed.  
 

d. A description of any BMPs evaluated and any deficiencies noted.   
 

e. If the construction site is safely accessible during inclement 
weather, list the observations of all BMPs:  erosion controls, 
sediment controls, chemical and waste controls, and non-storm 
water controls.  Otherwise, list the results of visual inspections at all 
relevant outfalls, discharge points, downstream locations and any 
projected maintenance activities. 

 
f. Report the presence of noticeable odors or of any visible sheen on 

the surface of any discharges.  
 

g. Any corrective actions required, including any necessary changes 
to the SWPPP and the associated implementation dates. 

 
h. Photographs taken during the inspection, if any. 
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i. Inspector’s name, title, and signature. 
 
 

H. Rain Event Action Plan 
 
1. Additional Risk Level 3 Requirement:  The discharger shall ensure a 

QSP develop a Rain Event Action Plan (REAP) 48 hours prior to any 
likely precipitation event.  A likely precipitation event is any weather 
pattern that is forecast to have a 50% or greater probability of 
producing precipitation in the project area.  The QSP shall obtain a 
printed copy of precipitation forecast information from the National 
Weather Service Forecast Office (e.g., by entering the zip code of the 
project’s location at http://www.srh.noaa.gov/forecast).  
 

2. Additional Risk Level 3 Requirement:  The discharger shall ensure a 
QSP develop the REAPs for all phases of construction (i.e., Grading 
and Land Development, Streets and Utilities, Vertical Construction, 
Final Landscaping and Site Stabilization).   

 
3. Additional Risk Level 3 Requirement:  The discharger shall ensure a 

QSP ensure that the REAP include, at a minimum, the following site 
information: 
 
a. Site Address. 
b. Calculated Risk Level (2 or 3). 
c. Site Storm Water Manager Information including the name, 

company, and 24-hour emergency telephone number. 
d. Erosion and Sediment Control Provider information including the 

name, company, and 24-hour emergency telephone number. 
e. Storm Water Sampling Agent information including the name, 

company, and 24-hour emergency telephone number. 
 

4. Additional Risk Level 3 Requirement:  The QSP shall include in the 
REAP, at a minimum, the following project phase information: 
 
a. Activities associated with each construction phase. 
b. Trades active on the construction site during each construction 

phase. 
c. Trade contractor information. 
d. Suggested actions for each project phase. 

 
5. Additional Risk Level 3 Requirement:  The QSP shall develop 

additional REAPs for project sites where construction activities are 
indefinitely halted or postponed (Inactive Construction).  At a minimum, 
Inactive Construction REAPs must include: 
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a. Site Address. 
b. Calculated Risk Level (2 or 3). 
c. Site Storm Water Manager Information including the name, 

company, and 24-hour emergency telephone number. 
d. Erosion and Sediment Control Provider information including the 

name, company, and 24-hour emergency telephone number. 
e. Storm Water Sampling Agent information including the name, 

company, and 24-hour emergency telephone number. 
f. Trades active on site during Inactive Construction. 
g. Trade contractor information. 
h. Suggested actions for inactive construction sites. 

 
6. Additional Risk Level 3 Requirement:  The discharger shall ensure a 

QSP begin implementation and make the REAP available onsite no 
later than 24 hours prior to the likely precipitation event. 
  

7. Additional Risk Level 3 Requirement:  The discharger shall ensure a 
QSP maintain onsite a paper copy of each REAP onsite in compliance 
with the record retention requirements of the Special Provisions in this 
General Permit. 
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I. Risk Level 3 Monitoring and Reporting Requirements 

 
Table 2- Summary of Monitoring Requirements 

Risk 
Level 

Visual Inspections Sample Collection 
Quarterly 

Non-
storm 
Water 

Discharge 

Pre-storm 
Event Daily 

Storm
BMP 

Post 
Storm

Storm 
Water 

Discharge 
Receiving 

Water Baseline REAP

3 X X X X X X X4 
 

1. Construction Site Monitoring Program Requirements 
 

a. Pursuant to Water Code Sections 13383 and 13267, all dischargers 
subject to this General Permit shall develop and implement a 
written site-specific Construction Site Monitoring Program (CSMP) 
in accordance with the requirements of this Section.  The CSMP 
shall include all monitoring procedures and instructions, location 
maps, forms, and checklists as required in this section.  The CSMP 
shall be developed prior to the commencement of construction 
activities, and revised as necessary to reflect project revisions.  The 
CSMP shall be a part of the Storm Water Pollution Prevention Plan 
(SWPPP), included as an appendix or separate SWPPP chapter. 

 
b. Existing dischargers registered under the State Water Board Order 

No. 99-08-DWQ shall make and implement necessary revisions to 
their Monitoring Program to reflect the changes in this General 
Permit in a timely manner, but no later than July 1, 2010.  Existing 
dischargers shall continue to implement their existing Monitoring 
Program in compliance with State Water Board Order No. 99-08-
DWQ until the necessary revisions are completed according to the 
schedule above. 

 
c. When a change of ownership occurs for all or any portion of the 

construction site prior to completion or final stabilization, the new 
discharger shall comply with these requirements as of the date the 
ownership change occurs.  

 
2. Objectives 

 
The CSMP shall be developed and implemented to address the 
following objectives: 

 

                                            
4 When receiving water monitoring trigger is exceeded 
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a. To demonstrate that the site is in compliance with the Discharge 
Prohibitions and applicable Numeric Action Levels (NALs) of this 
General Permit. 

 
b. To determine whether non-visible pollutants are present at the 

construction site and are causing or contributing to exceedances of 
water quality objectives. 

 
c. To determine whether immediate corrective actions, additional Best 

Management Practice (BMP) implementation, or SWPPP revisions 
are necessary to reduce pollutants in storm water discharges and 
authorized non-storm water discharges. 

 
d. To determine whether BMPs included in the SWPPP/Rain Event 

Action Plan (REAP) are effective in preventing or reducing 
pollutants in storm water discharges and authorized non-storm 
water discharges. 

 
3. Risk Level 3 – Visual Monitoring (Inspection) Requirements for 

Qualifying Rain Events 
 

a. Risk Level 3 dischargers shall visually observe (inspect) storm 
water discharges at all discharge locations within two business 
days (48 hours) after each qualifying rain event.   

 
b. Risk Level 3 dischargers shall visually observe (inspect) the 

discharge of stored or contained storm water that is derived from 
and discharged subsequent to a qualifying rain event producing 
precipitation of ½ inch or more at the time of discharge.  Stored or 
contained storm water that will likely discharge after operating 
hours due to anticipated precipitation shall be observed prior to the 
discharge during operating hours.   

 
c. Risk Level 3 dischargers shall conduct visual observations 

(inspections) during business hours only. 
 

d. Risk Level 3 dischargers shall record the time, date and rain gauge 
reading of all qualifying rain events. 

 
e. Within 2 business days (48 hours) prior to each qualifying rain 

event, Risk Level 3 dischargers shall visually observe (inspect): 
 

i. all storm water drainage areas to identify any spills, leaks, or 
uncontrolled pollutant sources.  If needed, the discharger shall 
implement appropriate corrective actions. 
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ii. all BMPs to identify whether they have been properly 
implemented in accordance with the SWPPP/REAP. If needed, 
the discharger shall implement appropriate corrective actions. 

 
iii. any storm water storage and containment areas to detect leaks 

and ensure maintenance of adequate freeboard.   
 

f. For the visual observations (inspections) described in c.i. and c.iii 
above, Risk Level 3 dischargers shall observe the presence or 
absence of floating and suspended materials, a sheen on the 
surface, discolorations, turbidity, odors, and source(s) of any 
observed pollutants.  

 
g. Within two business days (48 hours) after each qualifying rain 

event, Risk Level 3 dischargers shall conduct post rain event visual 
observations (inspections) to (1) identify whether BMPs were 
adequately designed, implemented, and effective, and (2) identify 
additional BMPs and revise the SWPPP accordingly.   

 
h. Risk Level 3 dischargers shall maintain on-site records of all visual 

observations (inspections), personnel performing the observations, 
observation dates, weather conditions, locations observed, and 
corrective actions taken in response to the observations.   

 
4. Risk Level 3 – Water Quality Sampling and Analysis 

 
a. Risk Level 3 dischargers shall collect storm water grab samples 

from sampling locations, as defined in Section I.5.  The storm water 
grab sample(s) obtained shall be representative of the flow and 
characteristics of the discharge. 

 
b. At minimum, Risk Level 3 dischargers shall collect 3 samples per 

day of the qualifying event.  
 

c. Risk Level 3 dischargers shall ensure that the grab samples 
collected of stored or contained storm water are from discharges 
subsequent to a qualifying rain event (producing precipitation of ½ 
inch or more at the time of discharge).   

 
Storm Water Effluent Monitoring Requirements 

 
d. Risk Level 3 dischargers shall analyze their effluent samples for: 

 
i. pH and turbidity. 
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ii. Any additional parameters for which monitoring is required by 
the Regional Water Board.  

 
e. Risk 3 dischargers shall electronically submit all storm event 

sampling results to the State Water Board no later than 10 days 
after the conclusion of the storm event.   

 
 
Receiving Water Monitoring Requirements 

 
f. In the event that a Risk Level 3 discharger’s effluent exceeds the 

daily average receiving water monitoring trigger of 500 NTU 
turbidity or the daily average pH range 6.0-9.0 contained in this 
General Permit and has a direct discharge into receiving waters, 
the Risk Level 3 discharger shall subsequently sample receiving 
waters (RWs) for turbidity, pH (if applicable), and SSC for the 
duration of coverage under this General Permit. If a Risk Level 3 
discharger utilizing ATS with direct discharges into receiving waters 
discharges effluent that exceeds the NELs in this permit, the 
discharger shall subsequently sample RWs for turbidity, pH (if 
applicable), and SSC for the duration of coverage under this 
General Permit. 

 
g. Risk Level 3 dischargers disturbing 30 acres or more of the 

landscape and with direct discharges into receiving waters shall 
conduct or participate in benthic macroinvertebrate bioassessment 
of RWs prior to commencement of construction activity (See 
Appendix 3). 

 
h. Risk Level 3 dischargers shall obtain RW samples in accordance 

with the Receiving Water sampling location section (Section I.5), 
below. 

 
5. Risk Level 3 – Storm Water Discharge Water Quality Sampling 

Locations 
 

Effluent Sampling Locations 
 

a. Risk Level 3 dischargers shall perform sampling and analysis of 
storm water discharges to characterize discharges associated with 
construction activity from the entire project disturbed area. 

 

b. Risk Level 3 dischargers shall collect effluent samples at all 
discharge points where storm water is discharged off-site.  
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c. Risk Level 3 dischargers shall ensure that storm water discharge 
collected and observed represent5 the effluent in each drainage 
area based on visual observation of the water and upstream 
conditions.   

 

d. Risk Level 3 dischargers shall monitor and report site run-on from 
surrounding areas if there is reason to believe run-on may 
contribute to an exceedance of NALs. 

 
e. Risk Level 3 dischargers who deploy an ATS on their site, or a 

portion on their site, shall collect ATS effluent samples and 
measurements from the discharge pipe or another location 
representative of the nature of the discharge. 

 
f. Risk Level 3 dischargers shall select analytical test methods from 

the list provided in Table 3 below. 
 

g. All storm water sample collection preservation and handling shall 
be conducted in accordance with Section I.7 “Storm Water Sample 
Collection and Handling Instructions” below. 

 
Receiving Water Sampling Locations 

 
h. Upstream/up-gradient RW samples: Risk Level 3 dischargers 

shall obtain any required upstream/up-gradient receiving water 
samples from a representative and accessible location as close as 
possible and upstream from the effluent discharge point. 

 
i. Downstream/down-gradient RW samples: Risk Level 3 

dischargers shall obtain any required downstream/down-gradient 
receiving water samples from a representative and accessible 
location as close as possible and downstream from the effluent 
discharge point. 

 
j. If two or more discharge locations discharge to the same receiving 

water, Risk Level 3 dischargers may sample the receiving water at 
a single upstream and downstream location. 

 
 
 

                                            
5 For example, if there has been concrete work recently in an area, or drywall scrap is exposed to the rain, a 
pH sample shall be taken of drainage from the relevant work area.  Similarly, if sediment-laden water is 
flowing through some parts of a silt fence, samples shall be taken of the sediment laden water even if most 
water flowing through the fence is clear. 
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6. Risk Level 3 – Visual Observation and Sample Collection 
Exemptions 

 
a. Risk Level 3 dischargers shall be prepared to collect samples and 

conduct visual observation (inspections) until the minimum 
requirements of Sections I.3 and I.4 above are completed. Risk 
Level 3 dischargers are not required to physically collect samples 
or conduct visual observation (inspections) under the following 
conditions: 

 
i. During dangerous weather conditions such as flooding and 

electrical storms. 
 

ii. Outside of scheduled site business hours. 
 
b. If no required samples or visual observation (inspections) are 

collected due to these exceptions, Risk Level 3 dischargers shall 
include an explanation in their SWPPP and in the Annual Report 
documenting why the sampling or visual observation (inspections) 
were not conducted. 

 
7. Risk Level 3 – Storm Water Sample Collection and Handling 

Instructions 
 

a. Risk Level 3 dischargers shall refer to Table 3 below for test 
methods, detection limits, and reporting units. 

 
b. Risk Level 3 dischargers shall ensure that testing laboratories will 

receive samples within 48 hours of the physical sampling (unless 
otherwise required by the laboratory), and shall use only the 
sample containers provided by the laboratory to collect and store 
samples.   

 
c. Risk Level 3 dischargers shall designate and train personnel to 

collect, maintain, and ship samples in accordance with the Surface 
Water Ambient Monitoring Program’s (SWAMP) 2008 Quality 
Assurance Program Plan (QAPrP).6 

 
 
 
 

                                            
6 Additional information regarding SWAMP’s QAPrP can be found at 
http://www.waterboards.ca.gov/water_issues/programs/swamp/. 
QAPrP:http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/qapp/swamp_qapp_

master090108a.pdf 
 

0044964



ATTACHMENT E 

2009-0009-DWQ amended by 2010-0014-DWQ & 2012–0006-DWQ   
16 

8. Risk Level 3 – Monitoring Methods 
 

a. Risk Level 3 dischargers shall include a description of the following 
items in the CSMP:   

 
i. Visual observation locations, visual observation procedures, and 

visual observation follow-up and tracking procedures. 
 

ii. Sampling locations, and sample collection and handling 
procedures.  This shall include detailed procedures for sample 
collection, storage, preservation, and shipping to the testing lab 
to assure that consistent quality control and quality assurance is 
maintained.  Dischargers shall attach to the monitoring program 
an example Chain of Custody form used when handling and 
shipping samples.  

 
iii. Identification of the analytical methods and related method 

detection limits (if applicable) for each parameter required in 
Section I.4 above. 

 
b. Risk Level 3 dischargers shall ensure that all sampling and sample 

preservation are in accordance with the current edition of "Standard 
Methods for the Examination of Water and Wastewater" (American 
Public Health Association).  All monitoring instruments and 
equipment (including a discharger’s own field instruments for 
measuring pH and turbidity) should be calibrated and maintained in 
accordance with manufacturers' specifications to ensure accurate 
measurements.  Risk Level 3 dischargers shall ensure that all 
laboratory analyses are conducted according to test procedures 
under 40 CFR Part 136, unless other test procedures have been 
specified in this General Permit or by the Regional Water Board.  
With the exception of field analysis conducted by the discharger for 
turbidity and pH, all analyses should be sent to and conducted at a 
laboratory certified for such analyses by the State Department of 
Health Services (SSC exception).  Risk Level 3 dischargers shall 
conduct their own field analysis of pH and may conduct their own 
field analysis of turbidity if the discharger has sufficient capability 
(qualified and trained employees, properly calibrated and 
maintained field instruments, etc.) to adequately perform the field 
analysis. 

 
9. Risk Level 3 – Analytical Methods 

 
a. Risk Level 3 dischargers shall refer to Table 3 below for test 

methods, detection limits, and reporting units. 
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b. pH:  Risk Level 3 dischargers shall perform pH analysis on-site with 
a calibrated pH meter or a pH test kit.  Risk Level 3 dischargers 
shall record pH monitoring results on paper and retain these 
records in accordance with Section I.14, below.   

 
c. Turbidity: Risk Level 3 dischargers shall perform turbidity analysis 

using a calibrated turbidity meter (turbidimeter), either on-site or at 
an accredited lab.  Acceptable test methods include Standard 
Method 2130 or USEPA Method 180.1.  The results will be 
recorded in the site log book in Nephelometric Turbidity Units 
(NTU).  

 
d. Suspended sediment concentration (SSC): Risk Level 3 

dischargers that exceed the turbidity Receiving Water Monitoring 
Trigger shall perform SSC analysis using ASTM Method D3977-97. 

 
e. Bioassessment: Risk Level 3 dischargers shall perform 

bioassessment sampling and analysis according to Appendix 3 of 
this General Permit. 

 
10. Risk Level 3 - Non-Storm Water Discharge Monitoring 

Requirements 
 

a. Visual Monitoring Requirements: 
  

i. Risk Level 3 dischargers shall visually observe (inspect) each 
drainage area for the presence of (or indications of prior) 
unauthorized and authorized non-storm water discharges and 
their sources. 

 
ii. Risk Level 3 dischargers shall conduct one visual observation 

(inspection) quarterly in each of the following periods:  January-
March, April-June, July-September, and October-December.  
Visual observation (inspections) are only required during 
daylight hours (sunrise to sunset). 

 
iii. Risk Level 3 dischargers shall ensure that visual observations 

(inspections) document the presence or evidence of any non-
storm water discharge (authorized or unauthorized), pollutant 
characteristics (floating and suspended material, sheen, 
discoloration, turbidity, odor, etc.), and source.  Risk Level 3 
dischargers shall maintain on-site records indicating the 
personnel performing the visual observation (inspections), the 
dates and approximate time each drainage area and non-storm 
water discharge was observed, and the response taken to 
eliminate unauthorized non-storm water discharges and to 
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reduce or prevent pollutants from contacting non-storm water 
discharges. 

 
b. Effluent Sampling Locations: 

 
i. Risk Level 3 dischargers shall sample effluent at all discharge 

points where non-storm water and/or authorized non-storm 
water is discharged off-site.  

 

ii. Risk Level 3 dischargers shall send all non-storm water sample 
analyses to a laboratory certified for such analyses by the State 
Department of Health Services. 

 

iii. Risk Level 3 dischargers shall monitor and report run-on from 
surrounding areas if there is reason to believe run-on may 
contribute to an exceedance of NALs. 

 
11. Risk Level 3 – Non-Visible Pollutant Monitoring Requirements 

 
a. Risk Level 3 dischargers shall collect one or more samples during 

any breach, malfunction, leakage, or spill observed during a visual 
inspection which could result in the discharge of pollutants to 
surface waters that would not be visually detectable in storm water.  

 
b. Risk Level 3 dischargers shall ensure that water samples are large 

enough to characterize the site conditions.   
 

c. Risk Level 3 dischargers shall collect samples at all discharge 
locations that can be safely accessed. 

 
d. Risk Level 3 dischargers shall collect samples during the first two 

hours of discharge from rain events that occur during business 
hours and which generate runoff. 

  
e. Risk Level 3 dischargers shall analyze samples for all non-visible 

pollutant parameters (if applicable) - parameters indicating the 
presence of pollutants identified in the pollutant source assessment 
required (Risk Level 3 dischargers shall modify their CSMPs to 
address these additional parameters in accordance with any 
updated SWPPP pollutant source assessment). 

 
f. Risk Level 3 dischargers shall collect a sample of storm water that 

has not come in contact with the disturbed soil or the materials 
stored or used on-site (uncontaminated sample) for comparison 
with the discharge sample.  
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g. Risk Level 3 dischargers shall compare the uncontaminated sample 
to the samples of discharge using field analysis or through 
laboratory analysis.7 

 
h. Risk Level 3 dischargers shall keep all field /or analytical data in the 

SWPPP document. 
 

12. Risk Level 3 – Watershed Monitoring Option 
 

Risk Level 3 dischargers who are part of a qualified regional 
watershed-based monitoring program may be eligible for relief from the 
requirements in Sections I.5.  The Regional Water Board may approve 
proposals to substitute an acceptable watershed-based monitoring 
program by determining if the watershed-based monitoring program 
will provide substantially similar monitoring information in evaluating 
discharger compliance with the requirements of this General Permit.  

 
13. Risk Level 3 – Particle Size Analysis for Project Risk Justification 

 
Risk Level 3 dischargers justifying an alternative project risk shall 
report a soil particle size analysis used to determine the RUSLE K-
Factor.  ASTM D-422 (Standard Test Method for Particle-Size Analysis 
of Soils), as revised, shall be used to determine the percentages of 
sand, very fine sand, silt, and clay on the site.   

 
14. Risk Level 3 – Records 

 
Risk Level 3 dischargers shall retain records of all storm water 
monitoring information and copies of all reports (including Annual 
Reports) for a period of at least three years.  Risk Level 3 dischargers 
shall retain all records on-site while construction is ongoing.  These 
records include: 
 
a. The date, place, time of facility inspections, sampling, visual 

observation (inspections), and/or measurements, including 
precipitation. 

 
b. The individual(s) who performed the facility inspections, sampling, 

visual observation (inspections), and or measurements. 
 
c. The date and approximate time of analyses. 

 

                                            
7 For laboratory analysis, all sampling, sample preservation, and analyses must be conducted 
according to test procedures under 40 CFR Part 136.  Field discharge samples shall be collected 
and analyzed according to the specifications of the manufacturer of the sampling devices 
employed. 
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d. The individual(s) who performed the analyses. 
 

e. A summary of all analytical results from the last three years, the 
method detection limits and reporting units, the analytical 
techniques or methods used, and the chain of custody forms. 

 
f. Rain gauge readings from site inspections. 

 
g. Quality assurance/quality control records and results. 
 
h. Non-storm water discharge inspections and visual observation 

(inspections) and storm water discharge visual observation records 
(see Sections I.3 and I.10 above). 

 
i. Visual observation and sample collection exception records (see 

Section I.6 above). 
 

j. The records of any corrective actions and follow-up activities that 
resulted from analytical results, visual observation (inspections), or 
inspections.  

 
15. Risk Level 3 – NAL Exceedance Report 

 
a. Risk Level 3 dischargers shall electronically submit all storm event 

sampling results to the State Water Board no later than 10 days 
after the conclusion of the storm event. The Regional Boards have 
the authority to require the submittal of an NAL Exceedance 
Report.    

   
b. Risk Level 3 dischargers shall certify each NAL Exceedance Report 

in accordance with the Special Provisions for Construction Activity 
In this General Permit.  

 
c. Risk Level 3 dischargers shall retain an electronic or paper copy of 

each NAL Exceedance Report for a minimum of three years after 
the date the annual report is filed.   

 
d. Risk Level 3 dischargers shall include in the NAL Exceedance 

Report: 
 

i. The analytical method(s), method reporting unit(s), and method 
detection limit(s) of each analytical parameter (analytical results 
that are less than the method detection limit shall be reported as 
“less than the method detection limit”). 
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ii. The date, place, time of sampling, visual observation 
(inspections), and/or measurements, including precipitation. 

 
iii. A description of the current BMPs associated with the effluent 

sample that exceeded the NAL and the proposed corrective 
actions taken. 

 
 

16. Risk Level 3 – Bioassessment  
 

a. Risk Level 3 dischargers with a total project-related ground 
disturbance exceeding  30 acres shall:  

 
i. Conduct bioassessment monitoring, as described in Appendix 3. 

 
ii. Include the collection and reporting of specified in stream 

biological data and physical habitat. 
 

iii. Use the bioassessment sample collection and Quality 
Assurance & Quality Control (QA/QC) protocols developed by 
the State of California’s Surface Water Ambient Monitoring 
Program (SWAMP).8  

 
b. Risk Level 3 dischargers qualifying for bioassessment, where 

construction commences out of an index period for the site location 
shall: 

 
i. Receive Regional Board approval for the sampling exception. 

 
ii. Conduct bioassessment monitoring, as described in Appendix 3.  

 
iii. Include the collection and reporting of specified instream 

biological data and physical habitat. 
 

iv. Use the bioassessment sample collection and Quality 
Assurance & Quality Control (QA/QC) protocols developed by 
the State of California’s Surface Water Ambient Monitoring 
Program (SWAMP). 

 
OR 

 
v. Make a check payable to: Cal State Chico Foundation (SWAMP 

Bank Account) or San Jose State Foundation (SWAMP Bank 
Account) and include the WDID# on the check for the amount 
calculated for the exempted project. 

                                            
8 http://www.waterboards.ca.gov/water_issues/programs/swamp/. 
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vi. Send a copy of the check to the Regional Water Board office for 

the site’s region. 
 

vii. Invest $7,500.00 X The number of samples required into the 
SWAMP program as compensation (upon regional board 
approval). 
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Table 3 – Risk Level 3 Test Methods, Detection Limits, Reporting Units and Applicable NALs 
Parameter Test Method / 

Protocol 
Discharge 

Type 
Min. 

Detection 
Limit 

Reporting 
Units 

Numeric Action 
Level 

Numeric Effluent 
Limitation 

Receiving Water 
Monitoring Trigger 

pH Field test with 
calibrated portable 
instrument 

 
 

Risk Level 3 
Discharges 

0.2 pH units lower NAL = 6.5 
upper NAL = 8.5 N/A lower limit = 6.0 

upper limit = 9.0 

Turbidity EPA 0180.1 and/or 
field test with 
calibrated portable 
instrument 

Risk Level 3 
Discharges 
other than 

ATS 

1 NTU 250 NTU N/A 500 NTU 

For ATS 
discharges 1 NTU N/A 

10 NTU for Daily 
Weighted Average  

& 
20 NTU for Any 
Single Sample 

10 NTU for Daily 
Weighted Average  

& 
20 NTU for Any 
Single Sample 

SSC ASTM Method D 
3977-979  

Risk Level 3 
(if Receiving 

Water 
Monitoring 

Trigger 
exceeded)  

5 mg/L N/A N/A N/A 

Bioassessment (STE) Level I of 
(SAFIT),10 fixed-count 
of 600 org/sample 
 

Risk Level 3 
projects> 30 

acres 
N/A N/A N/A N/A N/A 

 
 

                                            
9 ASTM, 1999, Standard Test Method for Determining Sediment Concentration in Water Samples: 
American Society of Testing and Materials, D 3977-97, Vol. 11.02, pp. 389-394. 
10 The current SAFIT STEs (28 November 2006) list requirements for both the Level I and Level II taxonomic effort, and are located at: 
http://www.swrcb.ca.gov/swamp/docs/safit/ste_list.pdf. When new editions are published by SAFIT, they will supersede all previous editions. All editions will be 
posted at the State Water Board’s SWAMP website. 
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ATTACHMENT F: 
Active Treatment System (ATS) Requirements 

 
Table 1 – Numeric Effluent Limitations, Numeric Action Levels, Test Methods, 

Detection Limits, and Reporting Units 
Parameter Test 

Method 
Discharge 

Type 
Min. 

Detection 
Limit 

Units Numeric 
Action 
Level 

Numeric 
Effluent 

Limitation 
Turbidity 

EPA 
0180.1 

and/or field 
test with a 
calibrated  
portable 

instrument 

For ATS 
discharges 1 NTU N/A 

10 NTU for 
Daily Flow-
Weighted 
Average  

& 
20 NTU for 
Any Single 

Sample 

 
 

A. Dischargers choosing to implement an Active Treatment System (ATS) on their site 
shall comply with all of the requirements in this Attachment. 

 
B. The discharger shall maintain a paper copy of each ATS specification onsite in 

compliance with the record retention requirements in the Special Provisions of this 
General Permit. 

   
C. ATS Design, Operation and Submittals 
 

1. The ATS shall be designed and approved by a Certified Professional in Erosion 
and Sediment Control (CPESC), a Certified Professional in Storm Water Quality 
(CPSWQ); a California registered civil engineer; or any other California 
registered engineer. 

 
2. The discharger shall ensure that the ATS is designed in a manner to preclude the 

accidental discharge of settled floc1 during floc pumping or related operations. 
 
3. The discharger shall design outlets to dissipate energy from concentrated flows. 
 
4. The discharger shall install and operate an ATS by assigning a lead person (or 

project manager) who has either a minimum of five years construction storm 

                                            
1 Floc is defined as a clump of solids formed by the chemical action in ATS systems. 
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water experience or who is a licensed contractors specifically holding a California 
Class A Contractors license.2 

 
5. The discharger shall prepare an ATS Plan that combines the site-specific data 

and treatment system information required to safely and efficiently operate an 
ATS.  The ATS Plan shall be electronically submitted to the State Water Board at 
least 14 days prior to the planned operation of the ATS and a paper copy shall be 
available onsite during ATS operation.  At a minimum, the ATS Plan shall 
include: 

 
a. ATS Operation and Maintenance Manual for All Equipment. 
 
b. ATS Monitoring, Sampling & Reporting Plan, including Quality 

Assurance/Quality Control (QA/QC). 
 

c. ATS Health and Safety Plan. 
 

d. ATS Spill Prevention Plan. 
 

6. The ATS shall be designed to capture and treat (within a 72-hour period) a 
volume equivalent to the runoff from a 10-year, 24-hour storm event using a 
watershed runoff coefficient of 1.0. 

 
D. Treatment – Chemical Coagulation/Flocculation 
 

1. Jar tests shall be conducted using water samples selected to represent typical 
site conditions and in accordance with ASTM D2035-08 (2003). 

 
2. The discharger shall conduct, at minimum, six site-specific jar tests (per polymer 

with one test serving as a control) for each project to determine the proper 
polymer and dosage levels for their ATS.  

 
3. Single field jar tests may also be conducted during a project if conditions warrant, 

for example if construction activities disturb changing types of soils, which 
consequently cause change in storm water and runoff characteristics.  

 
E. Residual Chemical and Toxicity Requirements 
 

1. The discharger shall utilize a residual chemical test method that has a method 
detection limit (MDL) of 10% or less than the maximum allowable threshold 

                                            
2 Business and Professions Code Division 3, Chapter 9, Article 4, Class A Contractor:  A general engineering 
contractor is a contractor whose principal contracting business is in connection with fixed works requiring specialized 
engineering knowledge and skill. [http://www.cslb.ca.gov/General-Information/library/licensing-classifications.asp]. 
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concentration3 (MATC) for the specific coagulant in use and for the most 
sensitive species of the chemical used. 

 
2. The discharger shall utilize a residual chemical test method that produces a 

result within one hour of sampling. 
 
3. The discharger shall have a California State certified laboratory validate the 

selected residual chemical test.   Specifically the lab will review the test protocol, 
test parameters, and the detection limit of the coagulant.  The discharger shall 
electronically submit this documentation as part of the ATS Plan.  

 
4. If the discharger cannot utilize a residual chemical test method that meets the 

requirements above, the discharger shall operate the ATS in Batch Treatment4 
mode. 

 
5. A discharger planning to operate in Batch Treatment mode shall perform toxicity 

testing in accordance with the following: 
  
a. The discharger shall initiate acute toxicity testing on effluent samples 

representing effluent from each batch prior to discharge5.  All bioassays shall 
be sent to a laboratory certified by the Department of Health Services (DHS) 
Environmental Laboratory Accreditation Program (ELAP).  The required field 
of testing number for Whole Effluent Toxicity (WET) testing is E113.6   

 
b. Acute toxicity tests shall be conducted with the following species and 

protocols.  The methods to be used in the acute toxicity testing shall be those 
outlined for a 96-hour acute test in “Methods for Measuring the Acute Toxicity 
of Effluents and Receiving Water to Freshwater and Marine Organisms, 
USEPA-841-R-02-012” for Fathead minnow, Pimephales promelas (fathead 
minnow). Acute toxicity for Oncorhynchus mykiss  (Rainbow Trout) may be 
used as a substitute for testing fathead minnows. 

 
c. All toxicity tests shall meet quality assurance criteria and test acceptability 

criteria in the most recent versions of the EPA test method for WET testing. 
 
d. The discharger shall electronically report all acute toxicity testing.   
 

                                            
3 The Maximum Allowable Threshold Concentration (MATC) is the allowable concentration of residual, or dissolved, 
coagulant/flocculant in effluent.  The MATC shall be coagulant/flocculant-specific, and based on toxicity testing 
conducted by an independent, third-party laboratory.  A typical MATC would be: 
The MATC is equal to the geometric mean of the NOEC (No Observed Effect Concentration) and LOEC (Lowest 
Observed Effect Concentration) Acute and Chronic toxicity results for most sensitive species determined for the 
specific coagulant.  The most sensitive species test shall be used to determine the MATC. 
4 Batch Treatment mode is defined as holding or recirculating the treated water in a holding basin or tank(s) until 
treatment is complete or the basin or storage tank(s) is full.   
5 This requirement only requires that the test be initiated prior to discharge. 
6 http://www.dhs.ca.gov/ps/ls/elap/pdf/FOT_Desc.pdf. 
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F. Filtration 
 

1. The ATS shall include a filtration step between the coagulant treatment train and 
the effluent discharge.  This is commonly provided by sand, bag, or cartridge 
filters, which are sized to capture suspended material that might pass through the 
clarifier tanks.  

 
2. Differential pressure measurements shall be taken to monitor filter loading and 

confirm that the final filter stage is functioning properly.  
 
G. Residuals Management 
 

1. Sediment shall be removed from the storage or treatment cells as necessary to 
ensure that the cells maintain their required water storage (i.e., volume) 
capability.   

 
2. Handling and disposal of all solids generated during ATS operations shall be 

done in accordance with all local, state, and federal laws and regulations. 
 

H. ATS Instrumentation 
 

1. The ATS shall be equipped with instrumentation that automatically measures and 
records effluent water quality data and flow rate.   

 
2. The minimum data recorded shall be consistent with the Monitoring and 

Reporting requirements below, and shall include: 
 

a. Influent Turbidity  
 

b. Effluent Turbidity  
 

c. Influent pH 
 
d. Effluent pH 
 
e. Residual Chemical 
 
f. Effluent Flow rate 
 
g. Effluent Flow volume 
 

3. Systems shall be equipped with a data recording system, such as data loggers or 
webserver-based systems, which records each measurement on a frequency no 
longer than once every 15 minutes.  
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4. Cumulative flow volume shall be recorded daily. The data recording system shall 

have the capacity to record a minimum of seven days continuous data. 
 
5. Instrumentation systems shall be interfaced with system control to provide auto 

shutoff or recirculation in the event that effluent measurements exceed turbidity 
or pH.  

 
6. The system shall also assure that upon system upset, power failure, or other 

catastrophic event, the ATS will default to a recirculation mode or safe shut 
down. 

 
7. Instrumentation (flow meters, probes, valves, streaming current detectors, 

controlling computers, etc.) shall be installed and maintained per manufacturer’s 
recommendations, which shall be included in the QA/QC plan.   

 
8. The QA/QC plan shall also specify calibration procedures and frequencies, 

instrument method detection limit or sensitivity verification, laboratory duplicate 
procedures, and other pertinent procedures. 

 
9. The instrumentation system shall include a method for controlling coagulant 

dose, to prevent potential overdosing.  Available technologies include 
flow/turbidity proportional metering, periodic jar testing and metering pump 
adjustment, and ionic charge measurement controlling the metering pump. 

 
I. ATS Effluent Discharge 
 

1. ATS effluent shall comply with all provisions and prohibitions in this General 
Permit, specifically the NELs. 

 
2. NELs for discharges from an ATS:   

 
a. Turbidity of all ATS discharges shall be less than 10 NTU for daily flow-

weighted average of all samples and 20 NTU for any single sample. 
 

b. Residual Chemical shall be < 10% of MATC7 for the most sensitive species of 
the chemical used. 

 

                                            
7 The Maximum Allowable Threshold Concentration (MATC) is the allowable concentration of residual, or dissolved, 
coagulant/flocculant in effluent.  The MATC shall be coagulant/flocculant-specific, and based on toxicity testing 
conducted by an independent, third-party laboratory.  The MATC is equal to the geometric mean of the NOEC (No 
Observed Effect Concentration) and LOEC (Lowest Observed Effect Concentration) Acute and Chronic toxicity 
results for most sensitive species determined for the specific coagulant.  The most sensitive species test shall be 
used to determine the MATC. 
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3. If an analytical effluent sampling result exceeds the turbidity NEL (as listed in 
Table 1), the discharger is in violation of this General Permit and shall 
electronically file the results in violation within 24-hours of obtaining the results. 

 
4. If ATS effluent is authorized to discharge into a sanitary sewer system, the 

discharger shall comply with any pre-treatment requirements applicable for that 
system.  The discharger shall include any specific criteria required by the 
municipality in the ATS Plan. 

 
5. Compliance Storm Event: 

 
Discharges of storm water from ATS shall comply with applicable NELs (above) 
unless the storm event causing the discharges is determined after the fact to be 
equal to or larger than the Compliance Storm Event (expressed in inches of 
rainfall).  The Compliance Storm Event for ATS discharges is the 10 year, 24 
hour storm, as determined using these maps: 

 
http://www.wrcc.dri.edu/pcpnfreq/nca10y24.gif 
http://www.wrcc.dri.edu/pcpnfreq/sca10y24.gif 

   
This exemption is dependent on the submission of rain gauge data verifying the 
storm event is equal to or larger than the Compliance Storm. 
 

 
J. Operation and Maintenance Plan 
 

1. Each Project shall have a site-specific Operation and Maintenance (O&M) 
Manual covering the procedures required to install, operate and maintain the 
ATS.8  

 
2. The O&M Manual shall only be used in conjunction with appropriate project-

specific design specifications that describe the system configuration and 
operating parameters. 

 
3. The O&M Manual shall have operating manuals for specific pumps, generators, 

control systems,and other equipment.  
 

K. Sampling and Reporting Quality Assurance/ Quality Check (QA/QC) Plan 
 

4. A project-specific QA/QC Plan shall be developed for each project. The QA/QC 
Plan shall include at a minimum: 

 
a. Calibration – Calibration methods and frequencies for all system and field 

instruments shall be specified. 
                                            
8 The manual is typically in a modular format covering generalized procedures for each component that is utilized in a 
particular system. 
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b. Method Detection Limits (MDLs) – The methods for determining MDLs shall 

be specified for each residual coagulant measurement method.  Acceptable 
minimum MDLs for each method, specific to individual coagulants, shall be 
specified. 

 
c. Laboratory Duplicates – Requirements for monthly laboratory duplicates for 

residual coagulant analysis shall be specified. 
 

L. Personnel Training 
 

1. Operators shall have training specific to using an ATS and liquid coagulants for 
storm water discharges in California.   

 
2. The training shall be in the form of a formal class with a certificate and 

requirements for testing and certificate renewal. 
 
3. Training shall include a minimum of eight hours classroom and 32 hours field 

training. The course shall cover the following topics: 
 

a. Coagulation Basics –Chemistry and physical processes 
 
b. ATS System Design and Operating Principles 
 
c. ATS Control Systems  
 
d. Coagulant Selection – Jar testing, dose determination, etc. 
 
e. Aquatic Safety/Toxicity of Coagulants, proper handling and safety 
 
f. Monitoring, Sampling, and Analysis 
 
g. Reporting and Recordkeeping  
 
h. Emergency Response 

 
 

M. Active Treatment System (ATS) Monitoring Requirements 
 

  Any discharger who deploys an ATS on their site shall conduct the following: 
  
1. Visual Monitoring 

 
a. A designated responsible person shall be on site daily at all times during 

treatment operations.  
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b. Daily on-site visual monitoring of the system for proper performance shall be 

conducted and recorded in the project data log.  
 

i. The log shall include the name and phone number of the person 
responsible for system operation and monitoring. 
 

ii. The log shall include documentation of the responsible person’s training. 
 

2. Operational and Compliance Monitoring 
 

a. Flow shall be continuously monitored and recorded at not greater than 15-
minute intervals for total volume treated and discharged. 
 

b. Influent and effluent pH must be continuously monitored and recorded at not 
greater than 15-minute intervals. 

 
c. Influent and effluent turbidity (expressed in NTU) must be continuously 

monitored and recorded at not greater than 15-minute intervals. 
 

d. The type and amount of chemical used for pH adjustment, if any, shall be 
monitored and recorded. 

 
e. Dose rate of chemical used in the ATS system (expressed in mg/L) shall be 

monitored and reported 15-minutes after startup and every 8 hours of 
operation. 

 
f. Laboratory duplicates – monthly laboratory duplicates for residual coagulant 

analysis must be performed and records shall be maintained onsite. 
 

g. Effluent shall be monitored and recorded for residual chemical/additive levels. 
 

h. If a residual chemical/additive test does not exist and the ATS is operating in 
a batch treatment mode of operation refer to the toxicity monitoring 
requirements below. 

 
3. Toxicity Monitoring 

 
A discharger operating in batch treatment mode shall perform toxicity testing in 
accordance with the following: 

 
a. The discharger shall initiate acute toxicity testing on effluent samples 

representing effluent from each batch prior to discharge.9  All bioassays shall 
be sent to a laboratory certified by the Department of Health Services (DHS) 

                                            
9 This requirement only requires that the test be initiated prior to discharge. 
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Environmental Laboratory Accreditation Program (ELAP).  The required field 
of testing number for Whole Effluent Toxicity (WET) testing is E113.10  

 
b. Acute toxicity tests shall be conducted with the following species and 

protocols.  The methods to be used in the acute toxicity testing shall be those 
outlined for a 96-hour acute test in “Methods for Measuring the Acute Toxicity 
of Effluents and Receiving Water to Freshwater and Marine Organisms, 
USEPA-841-R-02-012” for Fathead minnow, Pimephales promelas or 
Rainbow trout Oncorhynchus mykiss may be used as a substitute for fathead 
minnow. 

 
c. All toxicity tests shall meet quality assurance criteria and test acceptability 

criteria in the most recent versions of the EPA test method for WET testing.11 
 

4. Reporting and Recordkeeping 
 

At a minimum, every 30 days a LRP representing the discharger shall access the 
State Water Boards Storm Water Mulit-Application and Report Tracking system 
(SMARTS) and electronically upload field data from the ATS. Records must be 
kept for three years after the project is completed . 

 
5. Non-compliance Reporting 

 
a. Any indications of toxicity or other violations of water quality objectives shall 

be reported to the appropriate regulatory agency as required by this General 
Permit.  

 
b. Upon any measurements that exceed water quality standards, the system 

operator shall immediately notify his supervisor or other responsible parties, 
who shall notify the Regional Water Board. 

 
c. If any monitoring data exceeds any applicable NEL in this General Permit, the 

discharger shall electronically submit a NEL Violation Report to the State 
Water Board within 24 hours after the NEL exceedance has been identified.  

  
i. ATS dischargers shall certify each NEL Violation Report in accordance 

with the Special Provisions for Construction Activity in this General Permit.  
 

ii. ATS dischargers shall retain an electronic or paper copy of each NEL 
Violation Report for a minimum of three years after the date the annual 
report is filed.   

 
iii. ATS dischargers shall include in the NEL Violation Report: 

                                            
10 http://www.dhs.ca.gov/ps/ls/elap/pdf/FOT_Desc.pdf. 
11 http://www.epa.gov/waterscience/methods/wet/. 
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(1) The analytical method(s), method reporting unit(s), and method 

detection limit(s) of each analytical parameter (analytical results 
that are less than the method detection limit shall be reported as 
“less than the method detection limit”);  

 
(2) The date, place, time of sampling, visual observation (inspections), 

and/or measurements, including precipitation; and 
 

(3) A description of the current onsite BMPs, and the proposed 
corrective actions taken to manage the NEL exceedance. 

 
iv. Compliance Storm Exemption - In the event that an applicable NEL has 

been exceeded during a storm event equal to or larger than the 
Compliance Storm Event, ATS dischargers shall report the on-site rain 
gauge reading and nearby governmental rain gauge readings for 
verification. 
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Version 8/17/2011

Risk Determination Worksheet
Step 1 Determine Sediment Risk via one of the options listed:

1.  GIS Map Method - EPA Rainfall Erosivity Calculator & GIS map
2.  Individual Method - EPA Rainfall Erosivity Calculator & Individual Data

Step 2 Determine Receiving Water Risk via one of the options listed:
1.  GIS map of Sediment Sensitive Watersheds provided 
2.  Site Specific Analysis (support documentation required)

Step 3 Determine Combined Risk Level
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A B C

Entry

0

0

0

Watershed Erosion Estimate (=RxKxLS) in tons/acre

Site Sediment Risk Factor
Low Sediment Risk: < 15 tons/acre

Medium Sediment Risk:  >=15 and <75 tons/acre
High Sediment Risk:  >= 75 tons/acre

GIS Map Method:
1.  The R factor for the project is calculated using the online calculator at:  
http://cfpub.epa.gov/npdes/stormwater/LEW/lewCalculator.cfm

2.  The K and LS factors may be obtained by accessing the GIS maps located on the State Water 
Board FTP website at:                   
ftp://swrcb2a.waterboards.ca.gov/pub/swrcb/dwq/cgp/Risk/

Sediment Risk Factor Worksheet 

A) R Factor

R Factor Value

B) K Factor (weighted average, by area, for all site soils)

Analyses of data indicated that when factors other than rainfall are held constant, soil loss is directly proportional to a 
rainfall factor composed of total storm kinetic energy (E) times the maximum 30-min intensity (I30) (Wischmeier and 
Smith, 1958). The numerical value of R is the average annual sum of EI30 for storm events during a rainfall record of at 
least 22 years. "Isoerodent" maps were developed based on R values calculated for more than 1000 locations in the 
Western U.S. Refer to the link below to determine the R factor for the project site.

http://cfpub.epa.gov/npdes/stormwater/LEW/lewCalculator.cfm

K Factor Value

LS Factor Value

Low

C) LS Factor (weighted average, by area, for all slopes)

The soil-erodibility factor K represents: (1) susceptibility of soil or surface material to erosion, (2) transportability of the 
sediment, and (3) the amount and rate of runoff given a particular rainfall input, as measured under a standard condition. 
Fine-textured soils that are high in clay have low K values (about 0.05 to 0.15) because the particles are resistant to 
detachment. Coarse-textured soils, such as sandy soils, also have low K values (about 0.05 to 0.2) because of high 
infiltration resulting in low runoff even though these particles are easily detached. Medium-textured soils, such as a silt 
loam, have moderate K values (about 0.25 to 0.45) because they are moderately susceptible to particle detachment and 
they produce runoff at moderate rates. Soils having a high silt content are especially susceptible to erosion and have high 
K values, which can exceed 0.45 and can be as large as 0.65. Silt-size particles are easily detached and tend to crust, 
producing high rates and large volumes of runoff. Use Site-specific data must be submitted.

The effect of topography on erosion is accounted for by the LS factor, which combines the effects of a hillslope-length 
factor, L, and a hillslope-gradient factor, S. Generally speaking, as hillslope length and/or hillslope gradient increase, soil 
loss increases. As hillslope length increases, total soil loss and soil loss per unit area increase due to the progressive 
accumulation of runoff in the downslope direction. As the hillslope gradient increases, the velocity and erosivity of runoff 
increases. Use the LS table located in separate tab of this spreadsheet to determine LS factors. Estimate the weighted 
LS for the site prior to construction. 

0

Site-specific K factor guidance

LS Table
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Receiving Water (RW) Risk Factor Worksheet Entry Score

A. Watershed Characteristics yes/no
A.1. Does the disturbed area discharge (either directly or indirectly) to a303(d)-listed 
waterbody impaired by sediment (For help with impaired waterbodies please visit the link 
below) or has a USEPA approved TMDL implementation plan for sediment?:
http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml

OR
A.2. Does the disturbed area discharge to a waterbody with designated beneficial uses of 
SPAWN & COLD & MIGRATORY? (For help please review the appropriate Regional Board 
Basin Plan)

http://www.waterboards.ca.gov/waterboards_map.shtml

Region 1 Basin Plan

Region 2 Basin Plan

Region 3 Basin Plan

Region 4 Basin Plan

Region 5 Basin Plan

Region 6 Basin Plan

Region 7 Basin Plan

Region 8 Basin Plan

Region 9 Basin Plan

no Low
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Low Medium High

Low Level 1

High Level 3

Project Sediment Risk: Low 1

Project RW Risk: Low 1

Project Combined Risk: Level 1

Combined Risk Level Matrix

Sediment Risk
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Level 2

0044986



0044987



Average Watershed Slope (%)
Sheet 
Flow 
Length 
(ft) 0.2 0.5 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 14.0 16.0 20.0 25.0 30.0 40.0 50.0 60.0

<3 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.35 0.36 0.38 0.39 0.41 0.45 0.48 0.53 0.58 0.63
6 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.37 0.41 0.45 0.49 0.56 0.64 0.72 0.85 0.97 1.07
9 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.38 0.45 0.51 0.56 0.67 0.80 0.91 1.13 1.31 1.47

12 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.39 0.47 0.55 0.62 0.76 0.93 1.08 1.37 1.62 1.84
15 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.40 0.49 0.58 0.67 0.84 1.04 1.24 1.59 1.91 2.19
25 0.05 0.07 0.10 0.16 0.21 0.26 0.31 0.36 0.45 0.57 0.71 0.85 0.98 1.24 1.56 1.86 2.41 2.91 3.36
50 0.05 0.08 0.13 0.21 0.30 0.38 0.46 0.54 0.70 0.91 1.15 1.40 1.64 2.10 2.67 3.22 4.24 5.16 5.97
75 0.05 0.08 0.14 0.25 0.36 0.47 0.58 0.69 0.91 1.20 1.54 1.87 2.21 2.86 3.67 4.44 5.89 7.20 8.37

100 0.05 0.09 0.15 0.28 0.41 0.55 0.68 0.82 1.10 1.46 1.88 2.31 2.73 3.57 4.59 5.58 7.44 9.13 10.63
150 0.05 0.09 0.17 0.33 0.50 0.68 0.86 1.05 1.43 1.92 2.51 3.09 3.68 4.85 6.30 7.70 10.35 12.75 14.89
200 0.06 0.10 0.18 0.37 0.57 0.79 1.02 1.25 1.72 2.34 3.07 3.81 4.56 6.04 7.88 9.67 13.07 16.16 18.92
250 0.06 0.10 0.19 0.40 0.64 0.89 1.16 1.43 1.99 2.72 3.60 4.48 5.37 7.16 9.38 11.55 15.67 19.42 22.78
300 0.06 0.10 0.20 0.43 0.69 0.98 1.28 1.60 2.24 3.09 4.09 5.11 6.15 8.23 10.81 13.35 18.17 22.57 26.51
400 0.06 0.11 0.22 0.48 0.80 1.14 1.51 1.90 2.70 3.75 5.01 6.30 7.60 10.24 13.53 16.77 22.95 28.60 33.67
600 0.06 0.12 0.24 0.56 0.96 1.42 1.91 2.43 3.52 4.95 6.67 8.45 10.26 13.94 18.57 23.14 31.89 39.95 47.18
800 0.06 0.12 0.26 0.63 1.10 1.65 2.25 2.89 4.24 6.03 8.17 10.40 12.69 17.35 23.24 29.07 40.29 50.63 59.93

1000 0.06 0.13 0.27 0.69 1.23 1.86 2.55 3.30 4.91 7.02 9.57 12.23 14.96 20.57 27.66 34.71 48.29 60.84 72.15

 LS Factors for Construction Sites.  Table from Renard et. al., 1997.
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APPENDIX 2:  
Post-Construction Water Balance Performance Standard 

Spreadsheet 
 

The discharger shall submit with their Notice of Intent (NOI) the following 
information to demonstrate compliance with the New and Re-Development Water 
Balance Performance Standard. 
 
Map Instructions 
 
The discharger must submit a small-scale topographic map of the site to show 
the existing contour elevations, pre- and post-construction drainage divides, and 
the total length of stream in each watershed area.  Recommended scales include 
1 in. = 20 ft., 1 in. = 30 ft., 1 in. = 40 ft., or 1 in = 50 ft.  The suggested contour 
interval is usually 1 to 5 feet, depending upon the slope of the terrain.  The 
contour interval may be increased on steep slopes.  Other contour intervals and 
scales may be appropriate given the magnitude of land disturbance. 
 
Spreadsheet Instructions 
 
The intent of the spreadsheet is to help dischargers calculate the project-related 
increase in runoff volume and select impervious area and runoff reduction credits 
to reduce the project-related increase in runoff volume to pre-project levels.   
 
The discharger has the option of using the spreadsheet (Appendix 2.1) or a 
more sophisticated, watershed process-based model (e.g. Storm Water 
Management Model, Hydrological Simulation Program Fortran) to determine the 
project-related increase in runoff volume.   
 
In Appendix 4.1, you must complete the worksheet for each land use/soil 
type combination for each project sub-watershed.   
 
Steps 1 through 9 pertain specifically to the Runoff Volume Calculator:   

 
Step 1:    Enter the county where the project is located in cell H3. 

 
Step 2:    Enter the soil type in cell H6. 
 
Step 3:    Enter the existing pervious (dominant) land use type in cell H7. 
 
Step 4:    Enter the proposed pervious (dominant) land use type in cell H8. 
 
Step 5:    Enter the total project site area in cell H11 or J11. 
 
Step 6:    Enter the sub-watershed area in cell H12 or J12. 
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Step 7:    Enter the existing rooftop area in cell H17 or J17, the existing non-
rooftop impervious area in cell H18 or J18, the proposed rooftop area in 
cell H19 or J19, and the proposed non-rooftop impervious area in cell 
H20 or J20 

 
Step 8: Work through each of the impervious area reduction credits and claim 

credits where applicable.  Volume that cannot be addressed using non-
structural practices must be captured in structural practices and 
approved by the Regional Water Board.   

 
Step 9: Work through each of the impervious volume reduction credits and 

claim credits where applicable.  Volume that cannot be addressed 
using non-structural practices must be captured in structural practices 
and approved by the Regional Water Board.   

 
Non-structural Practices Available for Crediting 

 
• Porous Pavement  

 
• Tree Planting 

 
• Downspout Disconnection 

 
• Impervious Area Disconnection 

 
• Green Roof 

 
• Stream Buffer 

 
• Vegetated Swales 

 
• Rain Barrels and Cisterns 

 
• Landscaping Soil Quality 
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(Step 1a) If you know the 
85th percentile storm event 
for your location enter it in 
the box below

(Step 1b) If you can not answer 1a then 
select the county where the project is 
located (click on the cell to the right for 
drop-down):    This will determine the 
average 85th percentile 24 hr. storm event 
for your site, which will appear under 
precipitation to left.                     

(Step 1c) If you would like a more percise 
value select the location closest to your 
site. If you do not recgonize any of these 
locations, leave this drop-down menu at 
location. The average value for the County 
will be used. 

Project Name: (Step 2) Indicate the Soil Type (dropdown 
menu to right):

Waste Discharge Identification 
(WDID):

(Step 3) Indicate the existing dominant 
non-built land Use Type (dropdown menu 
to right):

Date:
(Step 4) Indicate the proposed dominant 
non-built land Use Type (dropdown menu 
to right):

Sub Drainage Area Name (from 
map):

Acres

82 (Step 5) Total Project Site Area:
5.00

74
(Step 6)  Sub-watershed Area: 5.00

Percent  of total project :
Based on the County you indicated 
above, we have included the 85 
percentile average 24 hr event - P85 
(in)^ for your area.

in

The Amount of rainfall needed for 
runoff to occur (Existing runoff curve 
number -P from existing RCN (in)^)

In
 (Step 7)  Sub-watershed Conditions

P used for calculations (in) (the greater 
of the above two criteria) In Sub-watershed Area (acres)

Acres
^Available at 
www.cabmphandbooks.com Existing Rooftop Impervious Coverage 0

Existing Non-Rooftop Impervious Coverage 
0

Proposed  Rooftop Impervious Coverage 
0

Proposed Non-Rooftop Impervious 
Coverage 0

( p ) p
Credits

Porous Pavement
Tree Planting

Pre-Project Runoff Volume (cu ft) Cu.Ft.
Downspout Disconnection

Project-Related Runoff Volume 
Increase w/o credits (cu ft) Cu.Ft.

Impervious Area Disconnection
Green Roof

Stream Buffer

Vegetated Swales

Subtotal

Subtotal Runoff Volume Reduction Credit

(Step 9)  Impervious Volume Reduction Credits

Rain Barrels/Cisterns
Soil Quality Cu. Ft.

Subtotal Runoff Volume Reduction

Total Runoff Volume Reduction Credit 

247

Proposed Development Pervious Runoff Curve Number

0.62

0.62

Optional

Runoff Curve Numbers

Complete Either

Lawn, Grass, or Pasture covering more than 75% 
of the open space

Existing Pervious Runoff Curve Number

Complete EitherOptional

Optional

Calculated Acres

Optional

You have achieved your minimum requirements

Project-Related Volume Increase 
with Credits (cu ft) 0

Design Storm

0

0.44

0

Post-Construction Water Balance Calculator

100%

Acres

5.00

5.00

Wood & Grass: <50% ground cover

User may make changes from any cell 
that is orange or brown in color  (similar 
to the cells to the immediate right). 
Cells in green are calculated for you.  

Project Information

SACRAMENTO

0.00

Cu. Ft.

Cu.Ft.

Cu. Ft.

0

0

0

00.00

0

0

0.00

0.00

Cu. Ft.

Volume (cubic feet)

0.00

0.00

0.00

0

0.00

0

0.00

Square FeetAcres
0

SACRAMENTO FAA ARPT

Low infiltration.   Sandy clay loam.  
Infiltration rate 0.05 to 0.15 inch/hr 

when wet.

Runoff Calculations

5.00Sq Ft

Sq Ft

Group C 
Soils

Cu. Ft.

0.00

0.00

0.00 0

0

0
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Porous Pavement Credit Worksheet
Please fill out a porous pavement credit worksheet for each project sub-watershed.

For the PROPOSED Development:

Proposed  Porous Pavement Runoff Reduction* In SqFt. In Acres Equivalent Acres
Area of Brick without Grout on less than 12 inches of base with at least 20% void 
space over soil 0.45 0.00
Area of Brick without Grout on more than 12 inches of base with at least 20% void 
space over soil 0.90 0.00
Area of Cobbles less than 12 inches deep and over soil 0.30 0.00
Area of Cobbles less than 12 inches deep and over soil 0.60 0.00
Area of Reinforced Grass Pavement on less than 12 inches of base with at least 20% 
void space over soil 0.45 0.00
Area of Reinforced Grass Pavement on at least 12 inches of base with at least 20% 
void space over soil 0.90 0.00
Area of Porous Gravel Pavement on less than 12 inches of base with at least 20% 
void space over soil 0.38 0.00
Area of Porous Gravel Pavement on at least 12 inches of base with at least 20% void 
space over soil 0.75 0.00
Area of Poured Porous Concrete or Asphalt Pavement with less than 4 inches of 
gravel base (washed stone) 0.40 0.00
Area of Poured Porous Concrete or Asphalt Pavement with  4 to 8 inches of gravel 
base (washed stone) 0.60 0.00
Area of Poured Porous Concrete or Asphalt Pavement with  8 to 12 inches of gravel 
base (washed stone) 0.80 0.00
Area of Poured Porous Concrete or Asphalt Pavement with  12 or more  inches of 
gravel base (washed stone) 1.00 0.00

*=1-Rv** Return to Calculator
**Using Site Design Techniques to meet Development Standards for Stormwater Quality (BASMAA 2003)
**NCDENR Stormwater BMP Manual (2007)

Fill in either Acres or SqFt
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Tree Planting Credit Worksheet

Tree Canopy Credit Criteria
Number of Trees 

Planted Credit (acres)
0 0.00

0.00
Square feet Under  

Canopy 

0.00

0.00 0

Return to Calculator
* credit amount based on credits from Stormwater Quality Design Manual for the Sacramento and South Placer Regions

Please fill out a tree canopy credit worksheet for each project sub-watershed.

Number of proposed evergreen trees to be planted (credit = number of trees x 0.005)*
Number of proposed deciduous trees to be planted (credit = number of trees x 0.0025)*

Square feet under an existing tree canopy, that will remain on the property, with an average 
diameter at 4.5 ft above grade (i.e., diameter at breast height or DBH) is LESS than 12 in 
diameter.

Please describe below how the project will ensure that these trees will be maintained.

Square feet under an existing tree canopy that will remain on the property, with an average 
diameter at 4.5 ft above grade (i.e., diameter at breast height or DBH) is 12 in diameter or 
GREATER.
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Downspout Disconnection Credit Worksheet

Percentage of existing 0.00 Acres

The Stream Buffer and/or Vegetated Swale credits will not be taken in this sub-watershed area?  

Please fill out a downspout disconnection credit worksheet for each project subwatershed.  If you 
answer yes to all questions,  all rooftop area draining to each downspout will be subtracted from 
your proposed rooftop impervious coverage.    

Is the roof runoff from the design storm event fully contained in a raised bed or planter box or does 
it drain as sheet flow to a landscaped area large enough to contain the roof runoff from the design 
storm event? 

Downspout Disconnection Credit Criteria 
Do downspouts and any extensions extend at least six feet from a basement and two feet from a 
crawl space or concrete slab?

Is the area of rooftop connecting to each disconnected downspout  600 square feet or less?

of rooftop surface has disconnected 
downspouts

of rooftop surface has disconnected 50

Yes

Yes

Yes

No

No

No

Yes No

Percentage of the proposed 0.00 Acres
p

downspouts
50

Return to Calculator

Yes

Yes

Yes

No

No

No

Yes No
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Impervious Area Disconnection Credit Worksheet

Response

Percentage of existing 0.00 Acres
Percentage of the 

proposed 0.00 Acres 70

Return to Calculator

The Stream Buffer credit will not be taken in this sub-watershed area?  

non-rooftop surface area disconnected

non-rooftop surface area disconnected

Please fill out an impervious area disconnection credit worksheet for each project sub-watershed.  If you answer 
yes to all questions,  all non-rooftop impervious surface area will be subtracted from your proposed non-rooftop 
impervious coverage.   

Non-Rooftop Disconnection Credit Criteria 

Is the maximum contributing impervious flow path length less than 75 feet or, if equal or 
greater than 75 feet, is a storage device (e.g. French drain, bioretention area, gravel 
trench) implemented to achieve the required disconnection length?

Is the impervious area to any one discharge location less than 5,000 square feet?  

Yes No

Yes No

Yes No
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Green Roof Credit Worksheet     

Please fill out a greenroof credit worksheet for each project sub-watershed.  If you answer yes to all 
questions, 70% of the greenroof  area will be subtracted from your proposed rooftop impervious coverage.
       
       
       

Green Roof Credit Criteria  

 

Response  

Is the roof slope less than 15% or does it have a grid to hold the substrate in 
place until it forms a thick vegetation mat?   

Has a professional engineer assessed the necessary load reserves and 
designed a roof structure to meet state and local codes?   

Is the irrigation needed for plant establishment and/or to sustain the green roof 
during extended dry periods, is the source from stored, recycled, reclaimed, or 
reused water? 

  

Percentage of 
existing  

0.0
0 Acres rooftop surface area in greenroof 

  

Percentage of the 
proposed 

0.0
0 Acres rooftop surface area in greenroof 

  

      Return to Calculator 
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Stream Buffer Credit Worksheet     

Please fill out a stream buffer credit worksheet for each project sub-watershed.  If you answer yes to all 
questions, you may subtract all impervious surface draining to each stream buffer that has not been 
addressed using the Downspout and/or Impervious Area Disconnection credits.  
       
       
       

Stream Buffer Credit Criteria  

 

Response  

Does runoff enter the floodprone width* or within 500 feet (whichever is 
larger) of a stream channel as sheet flow**?     

Is the contributing overland slope 5% or less, or if greater than 5%, is a 
level spreader used?   

Is the buffer area protected from vehicle or other traffic barriers to reduce 
compaction?   

Will the stream buffer be maintained in an ungraded and uncompacted 
condition and will the vegetation be maintained in a natural condition?   

Percentage of 
existing  0.00 Acres 

impervious surface area draining 
into a stream buffer: 

  

Percentage of the 
proposed 0.00 Acres 

impervious surface area that will 
drain into a stream buffer: 

  

Please describe below how the project will ensure that the buffer areas 
will remain in ungraded and uncompacted condition and that the 
vegetation will be maintained in a natural condition.   

  

 Return to Calculator 

* floodprone width is the width at twice the bankfull depth.    
** the maximum contributing length shall be 75 feet for impervious area   
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Vegetated Swale Credit Worksheet

Percentage of existing 0.00 Acres

Percentage of the proposed 0.00 Acres
Return to Calculator

Please fill out a vegetated swale worksheet for each project subwatershed.  If you answer yes to all 
questions, you may subtract all impervious surface draining to each stream buffer that has not been 
addressed using the Downspout Disconnection credit.

Vegetated Swale Credit Criteria 
Have all vegetated swales been designed in accordance with Treatment Control BMP 30 (TC-30 - 
Vegetated Swale) from the California Stormwater BMP Handbook, New Development and 
Redevelopment (available at www.cabmphandbooks.com)?

Is the maximum flow velocity for runoff from the design storm event less than or equal to 1.0 foot 
per second?  

of impervious area draining to a vegetated swale

of impervious area draining to a vegetated swale

Yes No

Yes No
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Rain Barrel/Cistern Credit Worksheet

Rain Barrel/Cistern Credit Criteria Response

Total number of rain barrel(s)/cisterns 

Average capacity of rain barrel(s)/cistern(s) (in gallons)

Total capacity rain barrel(s)/cistern(s) (in cu ft) 1 0

1 accounts for 10% loss Return to Calculator

Please fill out a rain barrel/cistern  worksheet for each project sub-watershed.
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Response

1.3

Sandy loams, loams

12

2.97

Return to Calculator
Table 1
Sands, loamy sands <1 6 Porosity (%) 50 94%

Will the landscaped area be lined with an impervious membrane?

What is the average depth of your landscaped soil media  meeting the above criteria (inches)?

What is the total area of the landscaped areas meeting the above criteria (in acres)?

Please fill out a soil quality worksheet for each project sub-watershed.

Will the soils used for landscaping meet the ideal bulk densities listed in Table 1 below? 1

If you answered yes to the question above, but you do not know the exact bulk density, which 
of the soil types in the drop down menu to the right best describes the top 12 inches for soils 
used for landscaping (in g/cm3).

If you answered yes to the question above, and you know the area-weighted bulk density 
within the top 12 inches for soils used for landscaping (in g/cm 3)* , fill in the cell to the right and 
skip to cell G11. If not select from the drop-down menu in G10.

Yes No

Sands, loamy sands <1.6 Porosity (%)  50.94%
Sandy loams, loams <1.4
Sandy clay loams, loams, clay loams <1.4
Silts, silt loams <1.3
Silt loams, silty clay loams <1.1
Sandy clays, silty clays, some clay 
loams (35-45% clay) <1.1
Clays (>45% clay) <1.1

http://soils.usda.gov/sqi/management/files/sq_utn_2.pdf

* To determine how to calculate density see: 
http://www.globe.gov/tctg/bulkden.pdf?sectionID=94

1 USDA NRCS. "Soil Quality Urban Technical Note 
No.2-Urban Soil Compaction". March 2000.

Mineral grains in many soils are mainly quartz and 
feldspar, so 2.65 a good average for particle 
density. To determine percent porosity, use the 
formula: Porosity (%) = (1-Bulk Density/2.65) X 
100

Yes No
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APPENDIX 3  
Bioassessment Monitoring Guidelines 

 
Bioassessment monitoring is required for projects that meet all of the following 
criteria: 
 

1. The project is rated Risk Level 3 or LUP Type 3 
2. The project directly discharges runoff to a freshwater wadeable stream (or 

streams) that is either: (a) listed by the State Water Board or USEPA as 
impaired due to sediment, and/or (b) tributary to any downstream water 
body that is listed for sediment; and/or have the beneficial use SPAWN & 
COLD & MIGRATORY 

3. Total project-related ground disturbance exceeds 30 acres. 
 
For all such projects, the discharger shall conduct bioassessment monitoring, as 
described in this section, to assess the effect of the project on the biological 
integrity of receiving waters.  
Bioassessment shall include:  

1. The collection and reporting of specified instream biological data  
2.  The collection and reporting of specified instream physical habitat data 
 

Bioassessment Exception  
If a site qualifies for bioassessment, but construction commences out of an index 
period for the site location, the discharger shall: 

1. Receive Regional Water Board approval for the sampling exception  
2. Make a check payable to: Cal State Chico Foundation (SWAMP Bank 

Account) or San Jose State Foundation (SWAMP Bank Account) and 
include the WDID# on the check for the amount calculated for the 
exempted project.   

3. Send a copy of the check to the Regional Water Board office for the site’s 
region   

4. Invest 7,500.00 X The number of samples required into the SWAMP 
program as compensation (upon Regional Water Board approval). 

5. Conduct bioassessment monitoring, as described in Appendix 4  
6. Include the collection and reporting of specified instream biological data 

and physical habitat  
7. Use the bioassessment sample collection and Quality Assurance & 

Quality Control (QA/QC) protocols developed by the State of California’s 
Surface Water Ambient Monitoring Program (SWAMP)  

  
Site Locations and Frequency 
Macroinvertebrate samples shall be collected both before ground disturbance is 
initiated and after the project is completed. The “after” sample(s) shall be 
collected after at least one winter season resulting in surface runoff has 
transpired after project-related ground disturbance has ceased. “Before” and 
“after” samples shall be collected both upstream and downstream of the project’s 
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discharge. Upstream samples should be taken immediately before the sites 
outfall and downstream samples should be taken immediately after the outfall 
(when safe to collect the samples). Samples should be collected for each 
freshwater wadeable stream that is listed as impaired due to sediment, or 
tributary to a water body that is listed for sediment. Habitat assessment data shall 
be collected concurrently with all required macroinvertebrate samples. 
 
Index Period (Timing of Sample Collection) 
Macroinvertebrate sampling shall be conducted during the time of year (i.e., the 
“index period”) most appropriate for bioassessment sampling, depending on 
ecoregion. This map is posted on the State Water Board’s Website: 
http://www.waterboards.ca.gov/water_issues/programs/stormwater/construction.s
html 
 
Field Methods for Macroinvertebrate Collections 
In collecting macroinvertebrate samples, the discharger shall use the “Reachwide 
Benthos (Multi-habitat) Procedure” specified in Standard Operating Procedures 
for Collecting Benthic Macroinvertebrate Samples and Associated Physical and 
Chemical Data for Ambient Bioassessments in California (Ode 2007).1  
 
Physical - Habitat Assessment Methods 
The discharger shall conduct, concurrently with all required macroinvertebrate 
collections, the “Full” suite of physical habitat characterization measurements as 
specified in Standard Operating Procedures for Collecting Benthic 
Macroinvertebrate Samples and Associated Physical and Chemical Data for 
Ambient Bioassessments in California (Ode 2007), and as summarized in the 
Surface Water Ambient Monitoring Program’s Stream Habitat Characterization 
Form — Full Version. 
 
Laboratory Methods  
Macroinvertebrates shall be identified and classified according to the Standard 
Taxonomic Effort (STE) Level I of the Southwestern Association of Freshwater 
Invertebrate Taxonomists (SAFIT),2 and using a fixed-count of 600 organisms per 
sample. 
 
Quality Assurance 
The discharger or its consultant(s) shall have and follow a quality assurance (QA) 
plan that covers the required bioassessment monitoring. The QA plan shall 
include, or be supplemented to include, a specific requirement for external QA 
checks (i.e., verification of taxonomic identifications and correction of data where 

                                                 
1 This document is available on the Internet at: http://www.swrcb.ca.gov/swamp/docs/phab_sopr6.pdf.  
http://swamp.mpsl.mlml.calstate.edu/wp-
content/uploads/2009/04/swamp_sop_bioassessment_collection_020107.pdf. 
2 The current SAFIT STEs (28 November 2006) list requirements for both the Level I and Level II taxonomic 
effort, and are located at: http://www.swrcb.ca.gov/swamp/docs/safit/ste_list.pdf 
http://www.safit.org/Docs/ste_list.pdf.  When new editions are published by SAFIT, they will supersede all 
previous editions. All editions will be posted at the State Water Board’s SWAMP website. 
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errors are identified). External QA checks shall be performed on one of the 
discharger’s macroinvertebrate samples collected per calendar year, or ten 
percent of the samples per year (whichever is greater). QA samples shall be 
randomly selected. The external QA checks shall be paid for by the discharger, 
and performed by the California Department of Fish and Game’s Aquatic 
Bioassessment Laboratory. An alternate laboratory with equivalent or better 
expertise and performance may be used if approved in writing by State Water 
Board staff. 
 
Sample Preservation and Archiving 
The original sample material shall be stored in 70 percent ethanol and retained 
by the discharger until: 1) all QA analyses specified herein and in the relevant QA 
plan are completed; and 2) any data corrections and/or re-analyses 
recommended by the external QA laboratory have been implemented. The 
remaining subsampled material shall be stored in 70 percent ethanol and 
retained until completeness checks have been performed according to the 
relevant QA plan. The identified organisms shall be stored in 70 percent ethanol, 
in separate glass vials for each final ID taxon. (For example, a sample with 45 
identified taxa would be archived in a minimum of 45 vials, each containing all 
individuals of the identified taxon.) Each of the vials containing identified 
organisms shall be labeled with taxonomic information (i.e., taxon name, 
organism count) and collection information (i.e., site name/site code, waterbody 
name, date collected, method of collection). The identified organisms shall be 
archived (i.e., retained) by the discharger for a period of not less than three years 
from the date that all QA steps are completed, and shall be checked at least 
once per year and “topped off” with ethanol to prevent desiccation. The identified 
organisms shall be relinquished to the State Water Board upon request by any 
State Water Board staff. 
 
Data Submittal 
The macroinvertebrate results (i.e., taxonomic identifications consistent with the 
specified SAFIT STEs, and number of organisms within each taxa) shall be 
submitted to the State Water Board in electronic format. The State Water Board’s 
Surface Water Ambient Monitoring Program (SWAMP) is currently developing 
standardized formats for reporting bioassessment data. All bioassessment data 
collected after those formats become available shall be submitted using the 
SWAMP formats. Until those formats are available, the biological data shall be 
submitted in MS-Excel (or equivalent) format.3 
 
The physical/habitat data shall be reported using the standard format titled 
SWAMP Stream Habitat Characterization Form — Full Version.4 
 

                                                 
3 Any version of Excel, 2000 or later, may be used. 
4 Available at: 
http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/reports/fieldforms_fullversion052908.pd
f 
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Invasive Species Prevention 
In conducting the required bioassessment monitoring, the discharger and its 
consultants shall take precautions to prevent the introduction or spread of aquatic 
invasive species. At minimum, the discharger and its consultants shall follow the 
recommendations of the California Department of Fish and Game to minimize the 
introduction or spread of the New Zealand mudsnail.5 

                                                 
5 Instructions for controlling the spread of NZ mudsnails, including decontamination methods, can be found 
at: http://www.dfg.ca.gov/invasives/mudsnail/  
More information on AIS More information on AIS 
http://www.waterboards.ca.gov/water_issues/programs/swamp/ais/     
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Appendix 4 Non Sediment TMDLs 
 
 

Region 1 Lost River-DIN and CBOD  
 

Region 1  
Source: Cal Trans 
Construction 
TMDL Completion Date: 12 
30 2008 
TMDL Type: River, Lake 
Watershed Area= 2996 mi2 

Pollutant Stressors/WLA 

Dissolved inorganic 
nitrogen (DIN) 

(metric tons/yr) 

Carbonaceous biochemical oxygen 
demand (CBOD) 
(metric tons/yr) 

Lost River from the Oregon 
border to Tule Lake 

.1 .2 

Tule Lake Refuge .1 .2 
Lower Klamath Refuge .1 .2 

 
Region 2 San Francisco Bay-Mercury 

 
Region 2  
Source:Non-Urban 
Stormwater Runoff 
TMDL Type: Bay 

Name Pollutant 
Stressor/WLA 

TMDL 
Completion Date 

San 
Francisco 
Bay 

Mercury 25 kg/year 08 09 2006 

 
Region 4 Ballona Creek-Metals and Selenium 

 
Region 4  
Source: NPDES 
General Construction 
TMDL Completion 
Date: 12 22 2005 
TMDL Type: Creek  

Pollutant Stressors/WLA 
 

Copper (Cu) Lead (Pb) Selenium (Se) Zinc (Zn) 

g/day g/day/acre g/day g/day/acre g/day g/day/acre g/day g/day/acre 

Ballona Creek 4.94E-07 x 
Daily storm 
volume (L)  

2.20E-10 x 
Daily storm 
volume (L)  

1.62E-06 x 
Daily storm 
volume (L)  

7.20E-10 x 
Daily storm 
volume (L)  

1.37E-07 x 
Daily storm 
volume (L)  

6.10E-11 x 
Daily storm 
volume (L)  

3.27E-06 x 
Daily storm 
volume (L)  

1.45E-09 x 
Daily storm 
volume (L) 
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General Construction Storm Water Permits: 
Waste load allocations will be incorporated into the State Board general permit upon renewal or into a watershed-specific general 
permit developed by the Regional Board.  
• Dry-weather Implementation Non-storm water flows authorized by the General Permit for Storm Water Discharges Associated 

with Construction Activity (Water Quality Order No. 99-08 DWQ), or any successor order, are exempt from the dry-weather 
waste load allocation equal to zero as long as they comply with the provisions of sections C.3 and A.9 of the Order No. 99-08 
DWQ, which state that these authorized non-storm discharges shall be: 
(1) infeasible to eliminate 
(2) comply with BMPs as described in the Storm Water Pollution Prevention Plan prepared by the permittee, and  
(3) not cause or contribute to a violation of water quality standards, or comparable provisions in any successor order. 
Unauthorized non-storm water flows are already prohibited by Order No. 99-08 DWQ.  

• Wet-weather Implementation Within seven years of the effective date of the TMDL, the construction industry will submit the 
results of BMP effectiveness studies to determine BMPs that will achieve compliance with the final waste load allocations 
assigned to construction storm water permittees.  

• Regional Board staff will bring the recommended BMPs before the Regional Board for consideration within eight years of the 
effective date of the TMDL.  

• General construction storm water permittees will be considered in compliance with final waste load allocations if they 
implement these Regional Board approved BMPs. All permittees must implement the approved BMPs within nine years of the 
effective date of the TMDL. If no effectiveness studies are conducted and no BMPs are approved by the Regional Board within 
eight years of the effective date of the TMDL, each general construction storm water permit holder will be subject to site-
specific BMPs and monitoring requirements to demonstrate compliance with final waste load allocations.  

 
Region 4 Calleaguas Creek-OC Pesticides, PCBs, and Siltation 

Interim Requirements 
Region 4 Calleaguas Creek 
Source: Minor NPDES point sources/WDRs
TMDL Completion Date: 3 14 2006 
TMDL Type:Creek 

Pollutant Stressor WLA Daily Max (µg/L) WLA Monthly Ave (µg/L) 

Chlordane 1.2 0.59 
4,4-DDD 1.7 0.84 
4,4-DDE 1.2 0.59 
4,4-DDT 1.2 0.59 
Dieldrin 0.28 0.14 
PCB’s 0.34 0.17 
Toxaphene 0.33 0.16 
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Final WLA  (ng/g) 

Region 4 Calleaguas Creek 
Source: Stormwater Permittees  
TMDL Completion Date: 3 14 2006 
TMDL Type:Creek 

Chlordane 4,4-DDD 4,4-DDE 4,4-DDT Dieldrin PCB’s Toxaphene 

Mugu Lagoon* 3.3 2.0 2.2 0.3 4.3 180.0 360.0 
Callegaus Creek 3.3 2.0 1.4 0.3 0.2 120.0 0.6 
Revolon Slough (SW)* 0.9 2.0 1.4 0.3 0.1 130.0 1.0 
Arroyo Las posas(SW)* 3.3 2.0 1.4 0.3 0.2 120.0 0.6 
Arroyo Simi 3.3 2.0 1.4 0.3 0.2 120.0 0.6 
Conejo Creek 3.3 2.0 1.4 0.3 0.2 120.0 0.6 

Interim Requirements (ng/g) 
Mugu Lagoon* 25.0 69.0 300.0 39.0 19.0 180. 22900.0 
Callegaus Creek 17.0 66.0 470.0 110.0 3.0 3800.0 260.0 
Revolon Slough (SW)* 48.0 400.0 1600.0 690.0 5.7 7600.0 790.0 
Arroyo Las posas(SW)* 3.3 290.0 950.0 670.0 1.1 25700.0 230.0 
Arroyo Simi 3.3 14.0 170.0 25.0 1.1 25700.0 230.0 
Conejo Creek 3.4 5.3 20.0 2.0 3.0 3800.0 260.0 
*(SW)=Subwatershed 
*Mugu Lagoon includes Duck pond/Agricultural Drain/Mugu/Oxnard Drain #2 
Compliance with sediment based WLAs is measured as an instream annual average at the base of each subwatershed where the 
discharges are located. 

Region 4 Calleguas Creek-Salts 
 

Final Dry Weather Pollutant WLA (mg/L) 

Region 4 Calleaguas Creek 
Source Permitted Stormwater Dischargers TMDL 
Completion Date: 12 2 2008 
TMDL Type:Creek 

Critical 
Condition 
Flow Rate 

(mgd) 

Chloride 
(lb/day) 

TDS 
(lb/day) 

Sulfate 
(lb/day) 

Boron 
(lb/day) 

Simi 1.39 1738.0 9849.0 2897.0 12.0 
Las Posas 0.13 157.0 887.0 261.0 N/A 
Conejo 1.26 1576.0 8931.0 2627.0 N/A 
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Camarillo 0.06 72.0 406.0 119.0 N/A 
Pleasant Valley (Calleguas) 0.12 150.0 850.0 250.0 N/A 
Pleasant Valley (Revolon) 0.25 314.0 1778.0 523.0 2.0 

Dry Weather Interim Pollutant WLA (mg/L) 

 Chloride (mg/L) TDS (mg/L) Sulfate (mg/L) Boron (mg/L) 
Simi 230.0 1720.0 1289.0 1.3 
Las Posas 230.0 1720.0 1289.0 1.3 
Conejo 230.0 1720.0 1289.0 1.3 
Camarillo 230.0 1720.0 1289.0 1.3 
Pleasant Valley (Calleguas) 230.0 1720.0 1289.0 1.3 
Pleasant Valley (Revolon) 230.0 1720.0 1289.0 1.3 
 
• General Construction permittees are assigned a dry weather wasteload allocation equal to the average dry weather critical 

condition flow rate multiplied by the numeric target for each constituent. Waste load allocations apply in the receiving water at 
the base of each subwatershed. Dry weather allocations apply when instream flow rates are below the 86th percentile flow and 
there has been no measurable precipitation in the previous 24 hours. 

• Because wet weather flows transport a large mass of salts at low concentrations, these dischargers meet water quality 
objectives during wet weather.  

• Interim limits are assigned for dry weather discharges from areas covered by NPDES stormwater permits to allow time to 
implement appropriate actions. The interim limits are assigned as concentration based receiving water limits set to the 95th 
percentile of the discharger data as a monthly average limit except for chloride. The 95th percentile for chloride was 267 mg/L 
which is higher than the recommended criteria set forth in the Basin Plan for protection of sensitive beneficial uses including 
aquatic life. Therefore, the interim limit for chloride for Permitted Stormwater Dischargers is set equal to 230 mg/L to ensure 
protection of sensitive beneficial uses in the Calleguas Creek watershed.  

 
 

Region 4 San Gabriel River and Tributaries-Metals and Selenium 

Region 4 San Gabriel River and 
Tributaries 
Source: Construction Stormwater 
Dischargers  
TMDL Completion Date: 3 2007  
TMDL Type: Creek 

Pollutant 
Stressor 

 Wet weather 
Allocations 

Dry Weather 
Allocations 

% of Watershed 
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Wet-weather allocations for lead in San Gabriel River Reach 2. Concentration-based allocations apply to non-stormwater NPDES 
discharges. Stormwater allocations are expressed as a percent of load duration curve. Mass-based values presented in table are 
based on a flow of 260 cfs (daily storm volume = 6.4 x10

8 
liters). 

 
There are 1555 acres of water in the entire watershed, 37.4 acres of water in the Reach 1 subwatershed (2.4%), and 269 acres in 
the Coyote Creek subwatershed (17%). 
 
General Construction Storm Water Permits  
Waste load allocations for the general construction storm water permits may be incorporated into the State Board general permit 
upon renewal or into a watershed-specific general permit developed by the Regional Board.  An estimate of direct atmospheric 
deposition is developed based on the percent area of surface water in the watershed. Approximately 0.4% of the watershed area 
draining to San Gabriel River Reach 2 is comprised of water and approximately 0.2% of the watershed area draining to Coyote 
Creek is comprised of water. 
 
 

Region 4 The Harbor Beaches of Ventura County-Bacteria 
 
The TMDL has a multi-part numeric target based on the bacteriological water quality objectives for marine water to protect the 
water contact recreation use. These targets are the most appropriate indicators of public health risk in recreational waters. 
Bacteriological objectives are set forth in Chapter 3 of the Basin Plan. The objectives are based on four bacteria indicators and 
include both geometric mean limits and single sample limits. The Basin Plan objectives that serve as the numeric targets for this 
TMDL are:  

San Gabriel Reach 2 Lead (Pb)  0.7% * 166 µg/l * 
Daily Storm Vol  
 

N/A 0.7% 

San Gabriel Reach 2 Lead (Pb)  
Mass based 

0.8 kg/d N/A 0.7% 

Coyote Creek Copper (Cu) 0.285  kg/d 0 5.0%  
 

Coyote Creek Lead (Pb) 1.70 kg/d N/A 5.0%  
 

Coyote Creek Zinc (Zn) 2.4 kg/d N/A 5.0%  
San Jose Creek Reach 1 and 2  
 

Selenium 5 µg/L 5 µg/L 5.0%  
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The General NPDES Construction permit is seen as a minor contributor and is given no allocation 
 
General NPDES permits, individual NPDES permits, the Statewide Industrial Storm Water General Permit, the Statewide 
Construction Activity Storm Water General Permit, and WDR permittees in the Channel Islands Harbor subwatershed are 
assigned WLAs of zero (0) days of allowable exceedances for all three time periods and for the single sample limits and the rolling 
30-day geometric mean. Any future enrollees under a general NPDES permit, individual NPDES permit, the Statewide Industrial 
Storm Water General  Permit, the Statewide Construction Activity Storm Water General Permit, and WDR will also be subject to a 
WLA of zero (0) days of allowable exceedances.   
 

Region 4 Resolution No. 03-009 Los Angeles River and Tributaries-Nutrients 
Minor Point Sources 
Waste loads are allocated to minor point sources enrolled under NPDES or WDR permits including but not limited to Tapia WRP,  
Whittier Narrows WRP, Los Angeles Zoo WRP, industrial and construction stormwater, and municipal storm water and urban 
runoff from municipal separate storm sewer systems (MS4s) 

 
 

Malibu Creek Attachment A to Resolution No. 2004-019R-Bacteria 
12 13 2004 The WLAs for permittees under the NPDES General Stormwater Construction Permit are zero (0) days of allowable 
exceedances for all three time periods and for the single sample limits and the rolling 30-day geometric mean. 
 

Region 4 Marina del Rey Harbor,  Mothers’ Beach and Back Basins  

Region 4   
Minor Point Sources for 
NPDES/WDR Permits 

TMDL Completion Date: 7 10 
2003 
 
TMDL Type: River 

Pollutant Stressor/WLA 

Total Ammonia (NH3) Nitrate-nitrogen 
(NO3-N) 

Nitrite-nitrogen 
(NO2-N) 

NO3-N + NO3-N 

1 Hr Ave 
mg/l 

30 Day Ave  
mg/l 

30 Day Ave  mg/l 30 Day Ave  mg/l 

LA River Above Los 
Angeles-Glendale WRP 
(LAG) 

4.7 1.6 8.0 1.0 8.0 

LA River Below LAG 8.7 2.4 8.0 1.0 8.0 
Los Angeles Tributaries 10.1 2.3 8.0 1.0 8.0 
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Attachment A to Resolution No. 2003-012-Bacteria   
 

8 7 2003 As discussed in “Source Analysis”, discharges from general NPDES permits, general industrial storm water permits and 
general construction storm water permits are not expected to be a significant source of bacteria. Therefore, the WLAs for these 
discharges are zero (0) days of allowable exceedances for all three time periods and for the single sample limits and the rolling 
30-day geometric mean. Any future enrollees under a general NPDES permit, general industrial storm water permit or general 
construction storm water permit within the MdR Watershed will also be subject to a WLA of zero days of allowable exceedances. 
 

Region 4 San Gabriel River and Tributaries-Metals and Selenium 
 
Dry Weather Selenium WLA 
A zero WLA is assigned to the industrial and construction stormwater permits during dry weather. Non-storm water discharges are 
already prohibited or restricted by existing general permits. 
 

 
Each enrollee under the general construction stormwater permit receives a WLA on a per acre basis  
 

Region 4   
General Construction Permittees 
TMDL Completion Date: 7 13 2006 
TMDL Type: River 

Total Recoverable Metals (kg/day) 

Copper (Cu) 
Kg/day 

Lead (Pb) 
Kg/day  

Zinc (Zn) 
Kg/day 

San Gabriel River Reach 2 and 
upstream reaches/tributaries 

XXXX Daily storm volume x 1.24 
µg/L 

XXXX 

Coyote Creek and Tributaries Daily storm volume x 0.7 
µg/L 

Daily storm volume x 4.3 
µg/L 

Daily storm volume x 6.2 
µg/L 

Region 4   
General Construction Permittees TMDL 
Completion Date: 7 13 2006 
TMDL Type: River 

Total Recoverable Metals (kg/day/acre) 

Copper (Cu) 
Kg/acre/day 

Lead (Pb) 
Kg/acre/day  

Zinc (Zn) 
Kg/acre/day 

San Gabriel River Reach 2 and 
upstream reaches/tributaries 

XXXX Daily storm volume x 0.56 
µg/L 

XXXX 
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For the general industrial and construction storm water permits, the daily storm volume is measured at USGS station 11085000 
for discharges to Reach 2 and above and at LACDPW flow gauge station F354-R for discharges to Coyote Creek. 
 
General construction storm water permits 
WLAs will be incorporated into the State Board general permit upon renewal or into a watershed-specific general permit 
developed by the Regional Board. 
Dry-weather implementation 
Non-storm water flows authorized by the General Permit for Storm Water Discharges Associated with Construction Activity 
(NPDES Permit No. CAS000002), or any successor permit, are exempt from the dry-weather WLA equal to zero as long as they 
comply with the provisions of sections C.3.and A.9 of the Order No. 99-08 DWQ, which state that these authorized non-storm 
discharges shall be (1) infeasible to eliminate (2) comply with BMPs as described in the Storm Water Pollution Prevention Plan 
prepared by the permittee, and (3) not cause or contribute to a violation of water quality standards, or comparable provisions in 
any successor order. Unauthorized non-storm water flows are already prohibited by Permit No. CAS000002. 

 
Upon permit issuance, renewal, or re-opener 
Non-storm water flows not authorized by Order No. 99-08 DWQ, or any successor order, shall achieve dry-weather WLAs.  WLAs 
shall be expressed as NPDES water quality-based effluent limitations specified in accordance with federal regulations and state 
policy on water quality control. Effluent limitations may be expressed as permit conditions, such as the installation, maintenance, 
and monitoring of Regional Board-approved BMPs. 
 
Six years from the effective date of the TMDL 
The construction industry will submit the results of wet-weather BMP effectiveness studies to the Los Angeles Regional Board for 
consideration. In the event that no effectiveness studies are conducted and no BMPs are approved, permittees shall be subject to 
site-specific BMPs and monitoring to demonstrate BMP effectiveness. 
 
Seven years from the effective date of the TMDL 
The Los Angeles Regional Board will consider results of the wet weather BMP effectiveness studies and consider approval of 
BMPs. 
 
Eight years from the effective date of the TMDL 
All general construction storm water permittees shall implement Regional Board-approved BMPs. 

Region 8 RESOLUTION NO. R8-2007- 0024 

Coyote Creek and Tributaries Daily storm volume x 0.12 
µg/L 

Daily storm volume x 0.70 
µg/L 

Daily storm volume x 1.01 
µg/L 
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Total Maximum Daily Loads (TMDLs) for San Diego Creek, 
Upper and Lower Newport Bay, Orange County, California 
 

*Red= Informational WLA only, not for enforcement purposes 
 
Organochlorine Compounds TMDLs Implementation Tasks and Schedule 
 
Regional Board staff shall develop a SWPPP Improvement Program that identifies the Regional Board’s expectations with respect 
to the content of SWPPPs, including documentation regarding the selection and implementation of BMPs, and a sampling and 
analysis plan. The Improvement Program shall include specific guidance regarding the development and implementation of 
monitoring plans, including the constituents to be monitored, sampling frequency and analytical protocols. The SWPPP 
Improvement Program shall be completed by (the date of OAL approval of this BPA). No later than two months from completion 
of the Improvement Program, Board staff shall assure that the requirements of the Program are communicated to interested 
parties, including dischargers with existing authorizations under the General Construction Permit. Existing, authorized dischargers 
shall revise their project SWPPPs as needed to address the Program requirements as soon as possible but no later than (three 
months of completion of the SWPPP Improvement Program). Applicable SWPPPs that do not adequately address the 
Program requirements shall be considered inadequate and enforcement by the Regional Board shall proceed accordingly. The 
Caltrans and Orange County MS4 permits shall be revised as needed to assure that the permittees communicate the Regional 
Board’s SWPPP expectations, based on the SWPPP Improvement Program, with the Standard Conditions of Approval.  

Region 8   
NPDES Construction Permit 

TMDL Completion Date: 1 24 1995 
 
TMDL Type: River. Cr, Bay 

Organochlorine Compounds 

Total DDT 
 

Chlordane Total PCBs Toxaphene 

g/day g/yr g/day g/yr g/day g/yr g/day g/yr 
San Diego Creek .27 99.8 .18* 64.3* .09* 31.5* .004 1.5 
Upper Newport Bay .11 40.3 .06 23.4 .06 23.2 X X 
Lower Newport Bay .04 14.9 .02 8.6 .17 60.7 X X 
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Appendix 4 Sediment TMDLs 
 
Implemented Sediment TMDLs in California. Construction was listed as a source in all fo these TMDLs in relation to road construction. 
Although construction was mentioned as a source, it was not given a specific allocation amount. The closest allocation amount would be for 
the road activity management WLA.   Implementation Phase – Adoption process by the Regional Board, the State Water Resources Control 
Board, the Office of Administrative Law, and the US Environmental Protection Agency completed and TMDL being implemented. 
 
A. Region Type Name Pollutant Stressor Potential Sources TMDL 

Completion 
Date 

Watershed 
Acres 

WLA 
tons mi2 yr 

1 
R1.epa.albionfinalt
mdl 

R Albion River Sedimentation Road Construction 2001 43 acres See A 
(table 6) 

 

  

 
 

B Region Type Name Pollutant 
Stressor 

Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres 

WLA 
tons mi2 yr 

1 R1.epa.EelR-
middle.mainSed.te
mp 

R Middle Main Eel River and 
Tributaries (from Dos Rios 
to the South Fork) 
 

Sedimentation Road 
Construction 

2005-2006 521 mi2 100   

C Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres 

WLA 
tons mi2 yr 

1 
R1.epa.EelRsouth.
sed.temp 
 

R South Fork Eel River 
 

Sedimentation  Road 
Construction 

12 1999 See chart 473  

D Region Type Name Pollutant 
Stressor 

Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres 

WLA 
tons mi2 yr 

1 
R1.epa.bigfinaltmd
l 

R Big River 
 

Sedimentation  Road 
Construction 

12 2001 181 mi2
watershed 
drainage 

TMDL = loading 
capacity = nonpoint 
sources + background = 
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 393 t mi2 yr 

E Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres 

WLA 
tons mi2 yr 

1 R1.epa.EelR-
lower.Sed.temp-
121807-signed 
 

R Lower Eel River Sedimentation  Road 
Construction 

12 2007 300 square-
mile 
watershed 

898  

F Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres 

WLA 
tons mi2 yr 

1 R1.epa.EelR-
middle.Sed.temp- 

R Middle Fork Eel 
River  

Sedimentation  Road 
Construction  

12 2003 753 mi2
(approx. 
482,000 acres) 

82 

G Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres Mi2 

WLA 
tons mi2 yr 

1 
R1.epa.EelRnorth-
Sed.temp.final-
121807-signed 

R North Fork Eel 
River 

Sedimentation  Road 
Construction  

12 30 2002 289 
(180,020 
acres)  

20  

H Region Type Name Pollutant 
Stressor 

Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres  Mi2 

WLA 
tons mi2 yr 

1 R1.epa.EelR-
upper.mainSed.te
mp- 

R  Upper Main Eel River 
and Tributaries (including 
Tomki Creek, Outlet 
Creek and Lake 
Pillsbury) 

Sedimentation  Road 
Construction  

12 29 2004 688 
(approx. 
440,384 
acres) 

14  
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I Region Type Name Pollutant Stressor Potential Sources TMDL 
Completion 
Date 

Watershed 
Acres 

WLA 
tons mi2 yr 

1 
R1.epa.gualalafina
ltmdl 

R Gualala River Sedimentation  Road Construction  Not sure 300 
(191,145 
acres) 

7  

J Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres mi2 

WLA 
tons mi2 yr 

1 R1.epa.Mad-
sed.turbidity 

R Mad River Sedimentation  Road 
Construction  

12 21 2007  480  174  

K Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres mi2 

WLA 
tons mi2 yr 

1 
R1.epa.mattole.se
diment 

R Mattole River Sedimentation  Road 
Construction  

12 30 2003 296  27 or  
520+27 = 547 

L Region Type Name Pollutant 
Stressor 

Potential Sources TMDL 
Completion 
Date 

Watershed Acres 
mi2 

WLA 
tons mi2 yr 

1 
R1.epa.navarro.se
d.temp 

R Navarro River Sedimentation  Road Construction  Not sure 315 (201,600 
acres). 

50  

M Region Type Name Pollutant 
Stressor 

Potential 
Sources 

TMDL 
Completion 
Date 

Watershed Acres 
mi2 

WLA 
tons mi2 yr 

1 
R1.epa.noyo.sedi
ment 

R Noyo River Sedimentation  Road 
Construction  

12 16 1999 113  (72,323 acres) 68 (three 
areas 
measured) 
Table 16 in 
the TMDL 
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N Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres mi2 

WLA 
tons mi2 yr 

1  
R1.epa.Redwoo
dCk.sed 

Cr Redwood Creek Sedimentation  Road 
Construction  

12 30 1998 278  1900  
Total allocation 

O Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres mi2 

WLA – Roads 
tons mi2 yr 

1  
R1.epa.tenmile.s
ed 

R Ten Mile River Sedimentation  Road 
Construction  

2000 120  9  

P Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres  mi2 

WLA 
management 
tons mi2 yr 

1 
R1.epa.trinity.se
d 

R Trinity River Sedimentation  Road 
Construction  

12 20 2001 2000 of 
3000 
covered in 
this TMDL 

See rows 
below 

1 Cr Horse Linto Creek Sedimentation  Road 
Construction 

12 20 2001 64 528 

1 Cr Mill creek and Tish 
Tang 

Sedimentation  Road 
Construction 

12 20 2001 39 210 

1 Cr Willow Creek Sedimentation  Road 
Construction 

12 20 2001 43 94 

1 Cr Campbell Creek and 
Supply Creek 

Sedimentation  Road 
Construction 

12 20 2001 11 1961 

1 Cr Lower Mainstem and 
Coon Creek 

Sedimentation  Road 
Construction 

12 20 2001 32 63 

1 R Reference Sedimentation  Road 12 20 2001 434 24 

0045017



APPENDIX 4 

2009-0009-DWQ as amended by 2010-0014-DWQ & 2012-0006-DWQ        
5 

                                                 
1  
2  
3  
4  
5  
6  
7  
8  

Subwatershed 1 Construction 
1 Cr Canyon Creek  Sedimentation  Road 

Construction 
12 20 2001 64 326 

1 R Upper Tributaries2 Sedimentation  Road 
Construction 

12 20 2001 72 67 

1 R Middle Tributaries3 Sedimentation  Road 
Construction 

12 20 2001 54 53 

1 R Lower Tributaries4 Sedimentation  Road 
Construction 

12 20 2001 96 55 

1 Cr Weaver and Rush 
Creeks 

Sedimentation  Road 
Construction 

12 20 2001 72 169 

1 Cr Deadwood Creek 
Hoadley Gulch 
Poker Bar 

Sedimentation  Road 
Construction 

12 20 2001 47 68 

1 L Lewiston Lake Sedimentation  Road 
Construction 

12 20 2001 25 49 

1 Cr Grassvalley Creek Sedimentation  Road 
Construction 

12 20 2001 37 44 

1 Cr Indian Creek Sedimentation  Road 
Construction 

12 20 2001 34 81 

1 Cr Reading and Browns 
Creek 

Sedimentation  Road 
Construction 

12 20 2001 104 66 

1 Cr Reference 
Subwatersheds5 

Sedimentation  Road 
Construction 

12 20 2001 235 281 

1 L, Cr Westside tributaries6 Sedimentation  Road 
Construction 

12 20 2001 93 105 

1 R, Cr, 
G 

Upper trinity7 Sedimentation  Road 
Construction 

12 20 2001 161 690 

1 R, Cr, 
G 

East Fork Tributaries8 Sedimentation  Road 
Construction 

12 20 2001 115 65 
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1 New River, Big French, Manzanita, North Fork, East Fork, North Fork 
2 Dutch, Soldier, Oregon gulch, Conner Creek  
3 Big Bar, Prairie Creek, Little French Creek 
4 Swede, Italian, Canadian, Cedar Flat, Mill, McDonald, Hennessy, Quimby, Hawkins, Sharber 
5 Stuarts Fork, Swift Creek, Coffee Creek 
6 Stuart Arm, Stoney Creek, Mule Creek, East Fork, Stuart Fork, West Side Trinity Lake, Hatchet Creek, Buckeye Creek,     
7 Upper Trinity River, Tangle Blue, Sunflower, Graves, Bear Upper Trinity Mainstream, Ramshorn Creek, Ripple Creek,  Minnehaha Creek, 
Snowslide Gulch, Scorpion Creek 
8 East Fork Trinity, Cedar Creek, Squirrel Gulch 
9 East Side Tributaries, Trinity Lake 

 

 
 

                                                 
9  

1 R, L Eastside Tributaries9 Sedimentation  Road 
Construction 

12 20 2001 89 60 

Q Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres mi2 

WLA tons mi2 
yr 

1  
R1.epa.trinity.so.sed 

R, Cr South Fork 
Trinity River 
and Hayfork 
Creek  

Sedimentation  Road 
Construction  

12 1998 Not given, 
19 miles 
long  

33 (road total) 

R Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres mi2 

WLA tons mi2 
yr 

1   
R1.epa.vanduzen.sed 

R, Cr Van Duzen 
River and 
Yager Creek 

Sedimentation  Various 12 16 1999 429 1353 total 
allocation 

1  Upper Basin Sedimentation Road 
Construction 

  7 

1  Middle Basin Sedimentation Road 
Construction 

  22 

1  Lower Basin Sedimentation Road 
Construction 

  20 

S Region Type Name Pollutant Stressor Potential TMDL Watershed WLA tons mi2 
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Adopted TMDLs for Construction Sediment Sources 

 

Sources Completion 
Date 

Acres mi2 yr 

6  R6.blackwood.sed Cr Blackwood 
Creek (Placer 
County) 

Bedded Sediment  Various 9 2007 11 17272  total 

T Region Type Name Pollutant Stressor Potential 
Sources 

TMDL 
Completion 
Date 

Watershed 
Acres mi2 

WLA tons mi2 
yr 

6  R6.SquawCk.sed R Squaw Creek 
(Placer 
County) 

Sedimentation 
/controllable sources 

Various – basin 
plan 
amendment 

4 13 2006 8.2 10,900 

Region Type  Name Pollutant Stressor Potential Sources TMDL 
Completion 
Date 

Watershed  
Area  mi2 

Waste load 
Allocation 
tons mi2 yr 

8 R Newport 
Bay San 
Diego 
Creek 
Watershed 

Sedimentation   
 

Construction Land 
Development 
 

1999 2.24 (1432 
acres) 

125,000 tons 
per 
Year (no 
more than 
13,000 tons 
per year 
from 
construction 
sites) 
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APPENDIX 5: 
Glossary 

 
 
Active Areas of Construction 
All areas subject to land surface disturbance activities related to the project 
including, but not limited to, project staging areas, immediate access areas and 
storage areas.  All previously active areas are still considered active areas until 
final stabilization is complete.  [The construction activity Phases used in this 
General Permit are the Preliminary Phase, Grading and Land Development 
Phase, Streets and Utilities Phase, and the Vertical Construction Phase.] 
 
Active Treatment System (ATS) 
A treatment system that employs chemical coagulation, chemical flocculation, or 
electrocoagulation to aid in the reduction of turbidity caused by fine suspended 
sediment. 
 
Acute Toxicity Test  
A chemical stimulus severe enough to rapidly induce a negative effect; in aquatic 
toxicity tests, an effect observed within 96 hours or less is considered acute.   
 
Air Deposition  
Airborne particulates from construction activities.  
 
Approved Signatory 
A person who has been authorized by the Legally Responsible Person to sign, 
certify, and electronically submit Permit Registration Documents, Notices of 
Termination, and any other documents, reports, or information required by the 
General Permit, the State or Regional Water Board, or U.S. EPA.  The Approved 
Signatory must be one of the following:  
 
1. For a corporation or limited liability company: a responsible corporate officer. 

For the purpose of this section, a responsible corporate officer means: (a) a 
president, secretary, treasurer, or vice-president of the corporation in charge 
of a principal business function, or any other person who performs similar 
policy or decision-making functions for the corporation or limited liability 
company; or (b) the manager of the facility if authority to sign documents has 
been assigned or delegated to the manager in accordance with corporate 
procedures; 

 
2. For a partnership or sole proprietorship: a general partner or the proprietor, 

respectively;  
 
3. For a municipality, State, Federal, or other public agency: a principal 

executive officer, ranking elected official, city manager, council president, or 
any other authorized public employee with managerial responsibility over the 
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construction or land disturbance project (including, but not limited to, project 
manager, project superintendent, or resident engineer); 

 
4. For the military:  any military officer or Department of Defense civilian, acting 

in an equivalent capacity to a military officer, who has been designated; 
 
5. For a public university:  an authorized university official; 
 
6. For an individual:  the individual, because the individual acts as both the 

Legally Responsible Person and the Approved Signatory; or 
 
7. For any type of entity not listed above (e.g. trusts, estates, receivers):  an 

authorized person with managerial authority over the construction or land 
disturbance project. 

 
Beneficial Uses  
As defined in the California Water Code, beneficial uses of the waters of the state 
that may be protected against quality degradation include, but are not limited to, 
domestic, municipal, agricultural and industrial supply; power generation; 
recreation; aesthetic enjoyment; navigation; and preservation and enhancement 
of fish, wildlife, and other aquatic resources or preserves. 
 
Best Available Technology Economically Achievable (BAT) 
As defined by USEPA, BAT is a technology-based standard established by the 
Clean Water Act (CWA) as the most appropriate means available on a national 
basis for controlling the direct discharge of toxic and nonconventional pollutants 
to navigable waters.  The BAT effluent limitations guidelines, in general, 
represent the best existing performance of treatment technologies that are 
economically achievable within an industrial point source category or 
subcategory. 
 
Best Conventional Pollutant Control Technology (BCT) 
As defined by USEPA, BCT is a technology-based standard for the discharge 
from existing industrial point sources of conventional pollutants including 
biochemical oxygen demand (BOD), total suspended sediment (TSS), fecal 
coliform, pH, oil and grease.  
 
Best Professional Judgment (BPJ) 
The method used by permit writers to develop technology-based NPDES permit 
conditions on a case-by-case basis using all reasonably available and relevant 
data. 
 
Best Management Practices (BMPs) 
BMPs are scheduling of activities, prohibitions of practices, maintenance 
procedures, and other management practices to prevent or reduce the discharge 
of pollutants.  BMPs also include treatment requirements, operating procedures, 
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and practices to control site runoff, spillage or leaks, sludge or waste disposal, or 
drainage from raw material storage. 
 
Chain of Custody (COC)  
Form used to track sample handling as samples progress from sample collection 
to the analytical laboratory.  The COC is then used to track the resulting 
analytical data from the laboratory to the client.  COC forms can be obtained from 
an analytical laboratory upon request. 
 
Coagulation 
The clumping of particles in a discharge to settle out impurities, often induced by 
chemicals such as lime, alum, and iron salts. 
 
Common Plan of Development 
Generally a contiguous area where multiple, distinct construction activities may 
be taking place at different times under one plan. A plan is generally defined as 
any piece of documentation or physical demarcation that indicates that 
construction activities may occur on a common plot. Such documentation could 
consist of a tract map, parcel map, demolition plans, grading plans or contract 
documents. Any of these documents could delineate the boundaries of a 
common plan area. However, broad planning documents, such as land use 
master plans, conceptual master plans, or broad-based CEQA or NEPA 
documents that identify potential projects for an agency or facility are not 
considered common plans of development. 
 
Daily Average Discharge 
The discharge of a pollutant measured during any 24-hour period that reasonably 
represents a calendar day for purposes of sampling. For pollutants with 
limitations expressed in units of mass, the daily discharge is calculated as the 
total mass of the pollutant discharged during the day. For pollutants with 
limitations expressed in other units of measurement (e.g., concentration) the 
daily discharge is calculated as the average measurement of the pollutant 
throughout the day (40 CFR 122.2). In the case of pH,  the pH must first be 
converted from a log scale.    
 
Debris 
Litter, rubble, discarded refuse, and remains of destroyed inorganic 
anthropogenic waste. 
 
Direct Discharge 
A discharge that is routed directly to waters of the United States by means of a 
pipe, channel, or ditch (including a municipal storm sewer system), or through 
surface runoff. 
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Discharger 
The Legally Responsible Person (see definition) or entity subject to this General 
Permit.  
 
Dose Rate (for ATS) 
In exposure assessment, dose (e.g. of a chemical) per time unit (e.g. mg/day), 
sometimes also called dosage. 
 
Drainage Area 
The area of land that drains water, sediment, pollutants, and dissolved materials 
to a common outlet.  
 
Effluent 
Any discharge of water by a discharger either to the receiving water or beyond 
the property boundary controlled by the discharger. 
 
Effluent Limitation 
Any numeric or narrative restriction imposed on quantities, discharge rates, and 
concentrations of pollutants which are discharged from point sources into waters 
of the United States, the waters of the contiguous zone, or the ocean. 
 
Erosion 
The process, by which soil particles are detached and transported by the actions 
of wind, water, or gravity. 
 
Erosion Control BMPs 
Vegetation, such as grasses and wildflowers, and other materials, such as straw, 
fiber, stabilizing emulsion, protective blankets, etc., placed to stabilize areas of 
disturbed soils, reduce loss of soil due to the action of water or wind, and prevent 
water pollution. 
 
Field Measurements 
Testing procedures performed in the field with portable field-testing kits or 
meters. 
 
Final Stabilization 
All soil disturbing activities at each individual parcel within the site have been 
completed in a manner consistent with the requirements in this General Permit.   
 
First Order Stream 
Stream with no tributaries. 
 
Flocculants 
Substances that interact with suspended particles and bind them together to form 
flocs.   
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Good Housekeeping BMPs 
BMPs designed to reduce or eliminate the addition of pollutants to construction 
site runoff through analysis of pollutant sources, implementation of proper 
handling/disposal practices, employee education, and other actions. 
 
Grading Phase (part of the Grading and Land Development Phase) 
Includes reconfiguring the topography and slope including; alluvium removals; 
canyon cleanouts; rock undercuts; keyway excavations; land form grading; and 
stockpiling of select material for capping operations.   
 
Hydromodification 
Hydromodification is the alteration of the hydrologic characteristics of coastal and 
non-coastal waters, which in turn could cause degradation of water resources.  
Hydromodification can cause excessive erosion and/or sedimentation rates, 
causing excessive turbidity, channel aggradation and/or degradation.   
 
Identified Organisms 
Organisms within a sub-sample that is specifically identified and counted. 
 
Inactive Areas of Construction 
Areas of construction activity that are not active and those that have been active 
and are not scheduled to be re-disturbed for at least 14 days. 
 
Index Period  
The period of time during which bioassessment samples must be collected to 
produce results suitable for assessing the biological integrity of streams and 
rivers. Instream communities naturally vary over the course of a year,and 
sampling during the index period ensures that samples are collected during a 
time frame when communities are stable so that year-to-year consistency is 
obtained. The index period approach provides a cost-effective alternative to year-
round sampling. Furthermore, sampling within the appropriate index period will 
yield results that are comparable to the assessment thresholds or criteria for a 
given region, which are established for the same index period. Because index 
periods differ for different parts of the state, it is essential to know the index 
period for your area. 
 
K Factor 
The soil erodibility factor used in the Revised Universal Soil Loss Equation 
(RUSLE).  It represents the combination of detachability of the soil, runoff 
potential of the soil, and the transportability of the sediment eroded from the soil. 
 
Legally Responsible Person 
The Legally Responsible Person (LRP) will typically be the project proponent.  
The categories of persons or entities that are eligible to serve as the LRP are set 
forth below.  For any construction or land disturbance project where multiple 
persons or entities are eligible to serve as the LRP, those persons or entities 
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shall select a single LRP.  In exceptional circumstances, a person or entity that 
qualifies as the LRP may provide written authorization to another person or entity 
to serve as the LRP.  In such a circumstance, the person or entity that provides 
the authorization retains all responsibility for compliance with the General Permit.  
Except as provided in category 2(d), a contractor who does not satisfy the 
requirements of any of the categories below is not qualified to be an LRP. 
 
The following persons or entities may serve as an LRP:  
 
1. A person, company, agency, or other entity that possesses a real property 

interest (including, but not limited to, fee simple ownership, easement, 
leasehold, or other rights of way) in the land upon which the construction or 
land disturbance activities will occur for the regulated site. 

 
2. In addition to the above, the following persons or entities may also serve as 

an LRP:   
 

a. For linear underground/overhead projects, the utility company, 
municipality, or other public or private company or agency that owns or 
operates the LUP; 

 
b. For land controlled by an estate or similar entity, the person who has day-

to-day control over the land (including, but not limited to, a bankruptcy 
trustee, receiver, or conservator);  
 

c. For pollution investigation and remediation projects, any potentially 
responsible party that has received permission to conduct the project from 
the holder of a real property interest in the land; or 

 
d. For U.S. Army Corp of Engineers projects, the U.S. Army Corps of 

Engineers may provide written authorization to its bonded contractor to 
serve as the LRP, provided, however, that the U.S. Army Corps of 
Engineers is also responsible for compliance with the general permit, as 
authorized by the Clean Water Act or the Federal Facilities Compliance 
Act. 

 
Likely Precipitation Event 
Any weather pattern that is forecasted to have a 50% or greater chance of 
producing precipitation in the project area.  The discharger shall obtain likely 
precipitation forecast information from the National Weather Service Forecast 
Office (e.g., by entering the zip code of the project’s location at 
http://www.srh.noaa.gov/forecast).  
 
Maximum Allowable Threshold Concentration (MATC) 
The allowable concentration of residual, or dissolved, coagulant/flocculant in 
effluent.  The MATC shall be coagulant/flocculant-specific, and based on toxicity 
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testing conducted by an independent, third-party laboratory.  A typical MATC 
would be: 
 
The MATC is equal to the geometric mean of the NOEC (No Observed Effect 
Concentration) and LOEC (Lowest Observed Effect Concentration) Acute and 
Chronic toxicity results for most sensitive species determined for the specific 
coagulant.  The most sensitive species test shall be used to determine the 
MATC. 
 
Natural Channel Evolution 
The physical trend in channel adjustments following a disturbance that causes 
the river to have more energy and degrade or aggrade more sediment. Channels 
have been observed to pass through 5 to 9 evolution types. Once they pass 
though the suite of evolution stages, they will rest in a new state of equilibrium. 
 
Non-Storm Water Discharges 
Discharges are discharges that do not originate from precipitation events.  They 
can include, but are not limited to, discharges of process water, air conditioner 
condensate, non-contact cooling water, vehicle wash water, sanitary wastes, 
concrete washout water, paint wash water, irrigation water, or pipe testing water. 
 
Non-Visible Pollutants 
Pollutants associated with a specific site or activity that can have a negative 
impact on water quality, but cannot be seen though observation (ex: chlorine). 
Such pollutants being discharged are not authorized. 
  
Numeric Action Level (NAL) 
Level is used as a warning to evaluate if best management practices are 
effective and take necessary corrective actions. Not an effluent limit.  
 
Original Sample Material  
The material (i.e., macroinvertebrates, organic material, gravel, etc.) remaining 
after the subsample has been removed for identification.  
 
pH 
Unit universally used to express the intensity of the acid or alkaline condition of a 
water sample.  The pH of natural waters tends to range between 6 and 9, with 
neutral being 7.  Extremes of pH can have deleterious effects on aquatic 
systems. 
 
Post-Construction BMPs 
Structural and non-structural controls which detain, retain, or filter the release of 
pollutants to receiving waters after final stabilization is attained.   
 
 
 

0045027



APPENDIX 5 
 

2009-0009-DWQ as amended by 2010-0014-DWQ & 2012-0006-DWQ  
8 

Preliminary Phase (Pre-Construction Phase - Part of the Grading and Land 
Development Phase) 
Construction stage including rough grading and/or disking, clearing and grubbing 
operations, or any soil disturbance prior to mass grading. 
 
Project 
 
Qualified SWPPP Developer 
Individual who is authorized to develop and revise SWPPPs.   
 
Qualified SWPPP Practitioner 
Individual assigned responsibility for non-storm water and storm water visual 
observations, sampling and analysis, and responsibility to ensure full compliance 
with the permit and implementation of all elements of the SWPPP, including the 
preparation of the annual compliance evaluation and the elimination of all 
unauthorized discharges.   
 
Qualifying Rain Event 
Any event that produces 0.5 inches or more precipitation with a 48 hour or 
greater period between rain events. 
 
R Factor 
Erosivity factor used in the Revised Universal Soil Loss Equation (RUSLE).  The 
R factor represents the erosivity of the climate at a particular location. An 
average annual value of R is determined from historical weather records using 
erosivity values determined for individual storms. The erosivity of an individual 
storm is computed as the product of the storm's total energy, which is closely 
related to storm amount, and the storm's maximum 30-minute intensity. 
 
Rain Event Action Plan (REAP) 
Written document, specific for each rain event, that when implemented is 
designed to protect all exposed portions of the site within 48 hours of any likely 
precipitation event. 
   
Remaining Sub sampled Material  
The material (e.g., organic material, gravel, etc.) that remains after the organisms 
to be identified have been removed from the subsample for identification. 
(Generally, no macroinvertebrates are present in the remaining subsampled 
material, but the sample needs to be checked and verified using a complete 
Quality Assurance (QA) plan)  
 
Routine Maintenance  
Activities intended to maintain the original line and grade, hydraulic capacity, or 
original purpose of a facility.  
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Runoff Control BMPs 
Measures used to divert runon from offsite and runoff within the site.   
 
Run-on 
Discharges that originate offsite and flow onto the property of a separate project 
site. 
   
Revised Universal Soil Loss Equation (RUSLE) 
Empirical model that calculates average annual soil loss as a function of rainfall 
and runoff erosivity, soil erodibility, topography, erosion controls, and sediment 
controls.   
 
Sampling and Analysis Plan 
Document that describes how the samples will be collected, under what 
conditions, where and when the samples will be collected, what the sample will 
be tested for, what test methods and detection limits will be used, and what 
methods/procedures will be maintained to ensure the integrity of the sample 
during collection, storage, shipping and testing (i.e., quality assurance/quality 
control protocols). 
 
Sediment 
Solid particulate matter, both mineral and organic, that is in suspension, is being 
transported, or has been moved from its site of origin by air, water, gravity, or ice 
and has come to rest on the earth's surface either above or below sea level. 
 
Sedimentation 
Process of deposition of suspended matter carried by water, wastewater, or other 
liquids, by gravity. It is usually accomplished by reducing the velocity of the liquid 
below the point at which it can transport the suspended material.  
 
Sediment Control BMPs 
Practices that trap soil particles after they have been eroded by rain, flowing 
water, or wind.  They include those practices that intercept and slow or detain the 
flow of storm water to allow sediment to settle and be trapped (e.g., silt fence, 
sediment basin, fiber rolls, etc.). 
 
Settleable Solids (SS) 
Solid material that can be settled within a water column during a specified time 
frame.  It is typically tested by placing a water sample into an Imhoff settling cone 
and then allowing the solids to settle by gravity for a given length of time.  
Results are reported either as a volume (mL/L) or a mass (mg/L) concentration. 
 
Sheet Flow 
Flow of water that occurs overland in areas where there are no defined channels 
where the water spreads out over a large area at a uniform depth. 
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Site 
 
Soil Amendment 
Any material that is added to the soil to change its chemical properties, 
engineering properties, or erosion resistance that could become mobilized by 
storm water.   
 
Streets and Utilities Phase 
Construction stage including excavation and street paving, lot grading, curbs, 
gutters and sidewalks, public utilities, public water facilities including fire 
hydrants, public sanitary sewer systems, storm sewer system and/or other 
drainage improvements. 
 
Structural Controls 
Any structural facility designed and constructed to mitigate the adverse impacts 
of storm water and urban runoff pollution 
 
Suspended Sediment Concentration (SSC)  
The measure of the concentration of suspended solid material in a water sample 
by measuring the dry weight of all of the solid material from a known volume of a 
collected water sample.  Results are reported in mg/L. 
 
Total Suspended Solids (TSS)  
The measure of the suspended solids in a water sample includes inorganic 
substances, such as soil particles and organic substances, such as algae, 
aquatic plant/animal waste, particles related to industrial/sewage waste, etc.  The 
TSS test measures the concentration of suspended solids in water by measuring 
the dry weight of a solid material contained in a known volume of a sub-sample 
of a collected water sample. Results are reported in mg/L. 
 
Toxicity 
The adverse response(s) of organisms to chemicals or physical agents ranging 
from mortality to physiological responses such as impaired reproduction or 
growth anomalies. 
 
Turbidity  
The cloudiness of water quantified by the degree to which light traveling through 
a water column is scattered by the suspended organic and inorganic particles it 
contains.  The turbidity test is reported in Nephelometric Turbidity Units (NTU) or 
Jackson Turbidity Units (JTU). 
 
Vertical Construction Phase 
The Build out of structures from foundations to roofing, including rough 
landscaping. 
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Waters of the United States 
Generally refers to surface waters, as defined by the federal Environmental 
Protection Agency in 40 C.F.R. § 122.2.1 
 
Water Quality Objectives (WQO) 
Water quality objectives are defined in the California Water Code as limits or 
levels of water quality constituents or characteristics, which are established for 
the reasonable protection of beneficial uses of water or the prevention of 
nuisance within a specific area. 
 
 
 
 

                                                 
1  The application of the definition of “waters of the United States” may be difficult to determine; there are 
currently several judicial decisions that create some confusion.  If a landowner is unsure whether the 
discharge must be covered by this General Permit, the landowner may wish to seek legal advice. 
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APPENDIX 6: 
Acronym List 

 
ASBS    Areas of Special Biological Significance 
ASTM  American Society of Testing and Materials; Standard Test 

Method for Particle-Size Analysis of Soils 
ATS      Active Treatment System 
BASMAA      Bay Area Storm water Management Agencies Association 
BAT   Best Available Technology Economically Achievable 
BCT   Best Conventional Pollutant Control Technology 
BMP     Best Management Practices 
BOD   Biochemical Oxygen Demand 
BPJ    Best Professional Judgment 
CAFO     Confined Animal Feeding Operation 
CCR   California Code of Regulations 
CEQA   California Environmental Quality Act 
CFR     Code of Federal Regulations 
CGP NPDES General Permit for Storm Water Discharges 

Associated with Construction Activities 
CIWQS     California Integrated Water Quality System 
CKD      Cement Kiln Dust  
COC   Chain of Custody 
CPESC  Certified Professional in Erosion and Sediment Control 
CPSWQ  Certified Professional in Storm Water Quality 
CSMP     Construction Site Monitoring Program 
CTB      Cement Treated Base 
CTR       California Toxics Rule 
CWA     Clean Water Act 
CWC   California Water Code 
CWP     Center for Watershed Protection 
DADMAC  Diallyldimethyl-ammonium chloride 
DDNR     Delaware Department of Natural Resources 
DFG   Department of Fish and Game 
DHS   Department of Health Services 
DWQ   Division of Water Quality 
EC   Electrical Conductivity 
ELAP   Environmental Laboratory Accreditation Program 
EPA   Environmental Protection Agency 
ESA   Environmentally Sensitive Area 
ESC   Erosion and Sediment Control 
HSPF    Hydrologic Simulation Program Fortran   
JTU   Jackson Turbidity Units 
LID    Low Impact Development 
LOEC   Lowest Observed Effect Concentration 
LRP   Legally Responsible Person 
LUP      Linear Underground/Overhead Projects 
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MATC   Maximum Allowable Threshold Concentration 
MDL   Method Detection Limits 
MRR   Monitoring and Reporting Requirements 
MS4      Municipal Separate Storm Sewer System 
MUSLE     Modified Universal Soil Loss Equation 
NAL     Numeric Action Level 
NEL     Numeric Effluent Limitation 
NICET National Institute for Certification in Engineering 

Technologies 
NOAA    National Oceanic and Atmospheric Administration 
NOEC   No Observed Effect Concentration 
NOI     Notice of Intent  
NOT     Notice of Termination 
NPDES  National Pollutant Discharge Elimination System 
NRCS   Natural Resources Conservation Service 
NTR      National Toxics Rule 
NTU      Nephelometric Turbidity Units 
O&M   Operation and Maintenance 
PAC   Polyaluminum chloride 
PAM   Polyacrylamide 
PASS   Polyaluminum chloride Silica/sulfate 
POC   Pollutants of Concern 
PoP    Probability of Precipitation 
POTW  Publicly Owned Treatment Works 
PRDs    Permit Registration Documents 
PWS   Planning Watershed 
QAMP   Quality Assurance Management Plan 
QA/QC  Quality Assurance/Quality Control 
REAP    Rain Event Action Plan 
Regional Board Regional Water Quality Control Board 
ROWD    Report of Waste Discharge 
RUSLE  Revised Universal Soil Loss Equation 
RW   Receiving Water 
SMARTS    Storm water Multi Application Reporting and Tracking 
System 
SS   Settleable Solids 
SSC      Suspended Sediment Concentration 
SUSMP  Standard Urban Storm Water Mitigation Plan 
SW   Storm Water 
SWARM      Storm Water Annual Report Module 
SWAMP  Surface Water Ambient Monitoring Program 
SWMM  Storm Water Management Model 
SWMP    Storm Water Management Program 
SWPPP    Storm Water Pollution Prevention Plan 
TC   Treatment Control 
TDS   Total Dissolved Solids 

0045033



APPENDIX 6 

2009-0009-DWQ as amended by 2010-0014-DWQ & 2012-0006-DWQ  
3 

TMDL    Total Maximum Daily Load 
TSS   Total Suspended Solids 
USACOE  U.S. Army Corps of Engineers 
USC    United States Code 
USEPA    United States Environmental Protection Agency 
USGS   United States Geological Survey 
WDID   Waste Discharge Identification Number 
WDR   Waste Discharge Requirements 
WLA   Waste Load Allocation 
WET   Whole Effluent Toxicity 
WRCC  Western Regional Climate Center 
WQBEL  Water Quality Based Effluent Limitation 
WQO   Water Quality Objective 
WQS   Water Quality Standard 
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APPENDIX 7: 
State and Regional Water Resources Control Board Contacts 

 
 

NORTH COAST REGION (1) 
5550 Skylane Blvd, Ste. A 
Santa Rose, CA  95403 
(707) 576-2220 FAX: (707)523-0135 
 

CENTRAL COAST REGION (3) 
895 Aerovista Place, Ste 101 
San Luis Obispo, CA 93401 
(805) 549-3147 FAX: (805) 543-0397 
 

LAHONTAN REGION (6 SLT) 
2501 Lake Tahoe Blvd. 
South Lake Tahoe, CA  96150 
(530) 542-5400 FAX: (530) 544-2271 
 

SAN FRANCISCO BAY REGION (2) 
1515 Clay Street, Ste. 1400 
Oakland, CA  94612 
(510) 622-2300 FAX: (510) 622-2640 

LOS ANGELES REGION (4) 
320 W. 4th Street, Ste. 200 
Los Angeles, CA  90013 
(213) 576-6600 FAX: (213) 576-6640 
 
 

VICTORVILLE OFFICE (6V) 
14440 Civic Drive, Ste. 200 
Victorville, CA  92392-2383 
(760) 241-6583 FAX: (760) 241-7308 

 CENTRAL VALLEY REGION (5S) 
11020 Sun Center Dr., #200 
Rancho Cordova, CA 95670-6114 
(916) 464-3291 FAX: (916) 464-4645 
 

COLORADO RIVER BASIN REGION (7) 
73-720 Fred Waring Dr., Ste. 100 
Palm Desert, CA  92260 
(760) 346-7491 FAX: (760) 341-6820 
 

 FRESNO BRANCH OFFICE (5F) 
1685 E St. 
Fresno, CA  93706 
(559) 445-5116 FAX: (559) 445-5910 
 

SANTA ANA REGION (8) 
3737 Main Street, Ste. 500 
Riverside, CA  92501-3339 
Phone (951) 782-4130 FAX: (951) 781-6288 
 

 REDDING BRANCH OFFICE (5R) 
364 Knollcrest Drive, Ste. 205 
Redding, CA  96002 
(530) 224-4845 FAX: (530) 224-4857 
 

SAN DIEGO REGION (9) 
9174 Sky Park Court, Ste. 100 
San Diego, CA  92123-4340 
(858) 467-2952 FAX: (858) 571-6972 
 

   
STATE WATER BOARD 
PO Box 1977 
Sacramento, CA 95812-1977 
stormwater@waterboards.ca.gov 
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The Municipal Handbook is a series of documents 
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Incentive Mechanisms 

Incentives are a creative tool local governments can use to encourage the use of green 
infrastructure practices on private property. Incentive mechanisms allow municipalities to act 
beyond the confines of their regulatory authorities to improve wet weather management on 
properties that may not fall under updated stormwater requirements or other state and municipal 
policies, codes and ordinances. These incentives can be applied to both new developments and 
existing developments. For new development projects, incentives can be incorporated into the 
development processes, such as building permits and stormwater permits or other development 
codes and requirements, to creatively encourage green infrastructure. In already developed areas, 
incentives can be designed to encourage private property owners to retrofit their properties to 
include green infrastructure practices where they do not already exist. Examples of local 
incentive mechanisms can include stormwater fee discounts, expedited permitting, grants, rebate 
and installation financing, and awards and recognition. 

This chapter includes a list of incentive mechanisms currently being used by municipalities 
around the United States. The incentives have been organized categorically by type of incentive. 
The following are the primary types of green infrastructure incentives:  

� Stormwater Fee Discount: Require a stormwater fee that is based on impervious surface 

area. If property owners reduce need for service by reducing impervious area and the 

volume of runoff discharged from the property, the municipality reduces the fee. 


� Development Incentives: Offered to developers during the process of applying for 

development permits. Examples include: zoning upgrades, expedited permitting, reduced 

stormwater requirements and increases in floor area ratios. 


� Grants: Provide direct funding to property owners and/or community groups for 

implementing a range of green infrastructure projects and practices.   


� Rebates & Installation Financing: Provide funding, tax credits or reimbursements to 
property owners who install specific practices. Often focused on practices needed in certain 
areas or neighborhoods 

� Awards & Recognition Programs: Provide marketing opportunities and public outreach for 
exemplary projects. May include monetary awards.  

Incentive mechanisms can be easy to implement and afford local decision makers the flexibility 
and creativity to tailor programs to specific priorities or to particular geographic areas in a 
community. For example, as seen in Figure 1, Portland’s downspout disconnection program is 
defined by the areas of the City with a combined sewer system. By offering an incentive of $53 
to disconnect a downspout, the City of Portland is encouraging private property owners in the 
defined program area to reduce the runoff that enters the combined sewer system. This 
geographically-specific approach allows a municipality to focus resources and program efforts 
on a more manageable scale and can be an opportunity to pilot new incentives to determine the 
potential for municipality-wide application.  Similarly, the City of Seattle’s Green Factor 
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landscaping program is designed to increase the quantity and quality of planted areas in Seattle. 
The Green Factor is limited to downtown business districts because of the economic 
development potential of improved green space in the urban core and also because it allows the 
City to pilot the program in a defined area before applying it to other areas and zoning types in 
the city. Furthermore, incentive programs are voluntary, which creates less resistance from 
stakeholder groups and allows policy makers to test and refine programs that may one day 
develop into mandates or requirements.  

Figure 1: The map on the left shows Portland’s combined sewer area and the map on the right shows the same 
geographic area outlined as neighborhoods targeted to receive incentives for disconnecting downspouts. 
Directing incentives to specific zones with water quality issues can help achieve measurable results. 

Descriptions of Incentive Types 

Stormwater Fee Discount 

Incentives tied to stormwater fees encourage retrofits of existing properties and implementation 
of green infrastructure in new developments. In cities of varying sizes across the United States, 
fee discounts and credits provide an opportunity for property owners to reduce the amount of 
stormwater fees they pay by decreasing impervious surfaces or by using green infrastructure 
techniques that reduce the amount of stormwater runoff. In turn, public infrastructure is less 
burdened when private property owners manage their own stormwater runoff on-site. Discounts 
also support the fee-for-service system because property owners can reduce the amount they pay 
by reducing the service received. 

Before setting the credit standard or discount, whether for the use of green infrastructure or 
reductions in impervious surfaces, municipalities should set appropriate management goals and 
determine how to credit private property owners for whatever action is being incentivized. Table 
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1 outlines common frameworks for setting goals and developing the process for implementing 
fee discounts. 

Some cities provide a percent discount for level of performance. This discount is primarily given 
for stormwater quantity reductions and in fewer cases for pollution reduction for water quality 
purposes. Discounts are also offered for impervious surface reductions, whether for total area or 
by the square foot. A credit system can be based on the implementation of specific practices, 
such as rain gardens, green roofs or even tree canopy area. In some cases, credits vary based on 
the practice and the goals the municipality has for private lands.  

Table 1: Framework for Stormwater Fee Discount Programs 

Goal of Discount Mechanism for Fee 
Reduction 

Process for Implementation 

Reduce Imperviousness • Percent fee reduction 
• Per-square-foot credit 

• Percent reduction in 
imperviousness 

• Square feet of pervious surfaces 

On-site Management  • Percent fee reduction 
• Quantity/Quality credits 

(performance-based) 

• List of practices with associated 
credits 

• Total area (square feet) 
managed 

Volume Reduction • Percent fee reduction 
• Performance-based 

quantity reduction 

• Percent reduction in 
imperviousness 

• Performance-based  
• Total area (square feet) 

managed 
• Practices based on pre-assigned 

performance values 

Use of Specific 
Practices 

• Percent fee reduction 
• One time credit 

List of practices with associated 
credits 
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Development Incentives 

Development incentives apply to private developers that take initiative by using more sustainable 
site design and green building practices. These incentives are typically provided within the 
framework of existing land use or development regulations and often remove or decrease fees, 
requirements, or steps in the permit process. Chicago’s Green Permit Program reviews permits 
much faster, even in as few as 30 days, for projects that meet certain LEED (Leadership in 
Energy and Environmental Design) criteria that include better stormwater management practices. 
Portland’s Floor Area Ratio (FAR) Bonus increases a building’s allowable area in exchange for 
adding an ecoroof/greenroof. Portland has seen over $225 million in additional private 
development through this program, and more than 120 ecoroofs have been built in the center city 
district. These incentives can be used to improve environmental performance and support 
economic development. Development incentives also can be used to encourage green 
infrastructure beyond the site scale by encouraging infill development, aesthetically pleasing and 
walkable neighborhoods, and compact, mixed use community designs.  

Grants 

Grant programs can be used to disburse money directly to individual homeowners, other property 
owners and community groups for stormwater-related projects and can help a city or county add 
green infrastructure projects to the landscape. Grants can be used to encourage both site-specific 
green infrastructure practices such as rain gardens, street retrofits, green roofs, and cisterns, as 
well as neighborhood and municipal scale projects such as wetland construction or stream 
restoration projects. Santa Monica provides $160,000 per year in Landscape Grants to develop 
sites with native landscaping that reduce water consumption and absorb runoff. Chicago’s Green 
Roof Grant program has helped this former industrial city add over 2.5 million square feet of 
green roofs across the City.  The program grants $5000 awards to residential and small 
commercial buildings that meet criteria based on location, visibility and environmental benefit. 
Green infrastructure grant programs provide awards and savings to developers and properties 
that take extra steps to add greener stormwater management practices to both new and existing 
sites. 

Rebates and Installation Financing 

Communities offer rebates and installation financing to provide incentives for property owners to 
install green infrastructure practices on their property. These rebates and financing opportunities 
are often targeted to specific areas with the greatest need for green infrastructure, most often 
combined sewer areas. However, these programs may also be developed to achieve a range of 
water quality goals and implement community livability initiatives. For example, subsidies might 
be provided in neighborhoods with a high percentage of imperviousness or limited access to 
public green space.  

Rebates and financing tools are also commonly used to encourage the use of specific practices 
based on priority environmental and community goals such as cisterns for water conservation, 
rain gardens to improve groundwater recharge, and green roofs to mitigate urban heat island 
effects. 
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Rebates and installation financing are also an effective means of educating the public about the 
benefits of green infrastructure and how it can be applied to a variety of property types and 
settings. 

Awards and Recognition Programs 

Awards and recognition programs highlight successful examples of green infrastructure in a 
community. Award winners often include businesses and property owners as well as non-profit 
organizations, community organizations, individuals, schools or government agencies. Awards 
are provided to recognize innovations in green infrastructure practices and design, and may 
include projects or plans that focus on water conservation and reuse, stormwater mitigation and 
management, landscaping and site design, watershed restoration and other sustainable strategies 
for water quality protection. 

Granting awards to local projects gives valuable recognition to innovators that help to drive the 
field forward. At the same time, awards increase public awareness about local projects and the 
ways that stormwater can be used as a valuable resource. Adding signage to award-winning 
projects can help further educate the public and help the public recognize its impacts and 
connection to the local watershed. 

Stormwater Incentive Examples 

The following table provides a compendium of known examples of local incentives for green 
infrastructure organized by municipality and type of incentive. Clicking on the blue check marks 
will direct the reader to more information about the specific municipal examples, including the 
program name, description, the incentive beneficiary and a reference for finding out more 
information.  
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Table 2: Examples of local incentives for green infrastructure 
Stormwater 

Fee 
Discounts 

Development 
Incentives Grants 

Rebate/ 
Installation 
Financing 

Awards/ 
Recognition 

CA: Santa Monica  
CA: Palo Alto 
CO: Denver 
DC: Washington 
FL: Gainesville 
FL: Maitland 
FL: Orlando 
FL: Sarasota County 
GA: Gwinnett County 
GA: Henry County 
IL: Chicago    
IL: Rock Island 
KS: Wichita 
KY: Louisville/Jefferson County 
KY: Sanitation District No. 1 
MA: Reading 
MD: Montgomery County 
MN: Burnsville 
MN: Maplewood 
MN: Minneapolis  
MN: New Brighton 
MN: Saint Paul 
MO: Kansas City 
NC: Charlotte 
NC: Durham 
NC: Raleigh 
NY: New York 
OH: Columbus 
OH: Cincinnati 
OK: Tulsa 
OR: Portland     
OR: Sandy 
PA: Philadelphia   
SC: Beaufort County 
TN: Knox County 
TX: Austin  
U.S. Virgin Islands 
VA: Chesapeake 
VA: Prince William County 
WA: Bellevue 
WA: King County   
WA: Marysville 
WA: Seattle    
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Case Study Examples 

Stormwater Fee Discounts 
CO: Denver 
Incentive Type:  Stormwater Fee Discount 
Program Name: Stormwater fee equitability 
Description:  Fees are based on actual impervious area at each site as determined by aerial 

photography, so the less impervious surface, the lower the fee charged. 
Beneficiary: All properties 
Reference(s):  http://www.semswa.org/fees.htm#surface 

FL: Gainesville 
Incentive Type:  Stormwater Fee Discount 
Program Name: Stormwater Management Utility Exemption 
Description:  Gainesville’s Stormwater Management Utility reduces monthly fees for 

nonresidential properties with privately maintained, onsite stormwater 
management retention systems. The utility’s base fee is established according to 
the property’s impervious area and one-half its pervious parking areas. Credits of 
up to 100% are available based on the volume of onsite retention provided. 
Detention volume is not considered because that stormwater is discharged. Most 
credits range from 15% to 35%. 

Beneficiary: Nonresidential properties 
Reference(s):  http://www.cityofgainesville.org/Portals/0/pw/pw_StormWater_MgtUtility.pdf 

Doll, A., and G. Lindsey. 1999. Credits Bring Economic Incentives for Onsite 
Stormwater Management. Watershed and Wet Weather Technical Bulletin, 
January 1999, Water Environment Federation. 
http://stormwaterfinance.urbancenter.iupui.edu/PDFs/LindseyDoll.pdf 

FL: Orlando 
Incentive Type:  Stormwater Fee Discount 
Program Name: Stormwater Utility Discount 
Description:  Orlando’s stormwater utility provides a lower rate for commercial and multi-

family residential properties with onsite stormwater management facilities. 
Properties with approved onsite retention or detention get a 42% credit on the 
rate charged per equivalent residential unit. 

Beneficiary: Commercial and multi-family residential 
Reference(s):  Overview of Stormwater Utility Fee Billing: 

http://www.cityoforlando.net/public_works/Stormwater/fee.htm 
Flow Chart for Rate Determination: 
http://www.cityoforlando.net/public_works/Stormwater/Utility%20Fee/FLOWC 
HART%20FOR%202008%20BILLING%20YEAR.pdf

 FAQs: http://www.cityoforlando.net/public_works/Stormwater/faq.htm#04.3 
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GA: Gwinnett County  
Incentive Type: Stormwater Fee Discounts 
Program Name: Stormwater Credits Program 
Description: The County provides stormwater credit to landowners who install four types of 

practices: watershed stewardship, water quality, peak flow and channel 
protection.  The total maximum credit for any property is 40%.  Watershed 
stewardship practices include:  public participation, low impact parcels, farmland 
deep tillage, stream restoration / streambank stabilization, watershed 
improvement project participation, conservation easements, conservation use 
valuation, assessment (CUVA) properties, county approved training programs, 
stream buffers that exceed 75’ standards, fencing livestock out of streams, rain 
barrels, automatic sprinkler sensors, direct discharges, septic tank maintenance, 
and connection to sanitary sewers.  Water quality credits of up to 10% are earned 
by property owners who install facilities that capture pollutants, thereby 
providing treatment of stormwater before it enters streams. There are several 
practices to accomplish this available to all property owners.  Porous pavement, 
roof gardens and green roofs are acceptable practices to receive this credit. 
Residential property owners can install rain gardens to earn this credit.   Channel 
protection credit (maximum 10%) is earned by property owners who provide 
protection of stream channels from bank and stream bed erosion by detaining and 
reducing the volume of stormwater from their properties. Peak flow credit 
(maximum 10%) is earned by property owners who install basins that delay the 
h ge system, thereby protecting downstream 
p

ighest flows from reaching the draina
roperties. 

Beneficiary: Property owner in Gwinnett County. 
Reference(s): http://www.gwinnettcounty.com/cgi-

bin/gwincty/egov/ep/gcbrowse.do?channelId=-24201&pageTypeId=536880236 
 
GA: Henry County 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Utility fee credit 
Description:  Credits are available for eligible properties that install, alter, or conduct activities 

that reduce the costs of services provided by the County. A 10% reduction of the 
stormwater fee is allowed for property owners; a 1% reduction is allowed for 
each percent of stormwater directed to rain garden. If all stormwater is treated on 
site, no fee is charged. 

Beneficiary:  All properties 
Reference(s):  Contact the Stormwater Management Department at (770) 288-7246 or visit 

http://www.co.henry.ga.us/Stormwater/FAQs.shtml 
 
KS: Wichita 
Incentive Type:  Stormwater Fee Discount 
Program Name:   
Description:  Wichita’s stormwater utility offers two types of credits only for properties with 

50 or more equivalent residential units. Up to a 40% credit is available for 
detention that equals or exceeds the city’s new development standards, which are 
based on a 100-year storm. An 80% credit is available for retention of all runoff 
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from the site. Wichita has not issued any credits, because the standards are 
difficult to achieve. 

Beneficiary: 	 Residential 
Reference(s):  	 Source: Doll, A., and G. Lindsey. 1999. Credits Bring Economic Incentives for 

Onsite Stormwater Management. Watershed and Wet Weather Technical 
Bulletin, January 1999, Water Environment Federation. 
http://stormwaterfinance.urbancenter.iupui.edu/PDFs/LindseyDoll.pdf  



KY: Louisville/Jefferson County  
Incentive Type:  	

 	 Program Name: Drainage Charge Credit 
Description:  	 The Louisville and Jefferson County Metropolitan Sewer District (MSD) 

provides credits primarily for commercial properties with onsite detention for 
controlling peak flows. The credit amount depends on how the detention basin 
functions. Basins must be sized for 2-, 10-, or 100-year storms, and limit 
discharges to predevelopment runoff rates. Credits are available for each type of 
storm, with an 82% maximum credit if  all criteria are met. Currently, MSD is 
evaluating ways to incorporate stormwater quality measures into its credit 
approach. 

Stormwater Fee Discount 

Beneficiary: Commercial 
Reference(s):  http://www.msdlouky.org/pdfs/msdrates09.pdf 

KY: Sanitation District No. 1 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Storm Water Surcharge Credit 
Description:  Any non-residential property owner who has either installed an approved on-site 

post-construction storm water control facility, implemented an approved best 
management practice (BMP), or developed and implemented an approved 
education program, may apply for a reduction of the Surcharge applied to that 
specific parcel. The District will evaluate each case individually in determining 
the appropriate level of credit. A total maximum of an 80% credit against the 
Surcharge may be granted:  
  The credit is applied by reducing the number of billable equivalent 

residential units. 
  The property  parcel can qualify for both water quantity and water quality  

credits. 
  The maximum  allowable water quantity credit percentage = 35%. 
  The maximum  allowable water quality  credit percentage = 50% 

Beneficiary: Commercial 
Reference(s):  Stormwater Credit Policy overview: http://www.sd1.org/stormwater/credit.asp 

9

0045046

http://stormwaterfinance.urbancenter.iupui.edu/PDFs/LindseyDoll.pdf
http://stormwaterfinance.urbancenter.iupui.edu/PDFs/LindseyDoll.pdf
http://www.msdlouky.org/pdfs/msdrates09.pdf
http://www.msdlouky.org/pdfs/msdrates09.pdf
http://www.sd1.org/stormwater/credit.asp
http://www.sd1.org/stormwater/credit.asp


MA: Reading   
Incentive Type: Stormwater Fee Discounts 
Program Name: Stormwater Enterprise Fund Fee Abatement  
Description: The City allows single and two-family residential properties to abate up to 50% 

of the total fee if they install and maintain infiltration systems or other means to 
reduce runoff.  Commercial/industrial/multi-family properties are allowed this 
abatement if they install and maintain “state-of-the-art” stormwater treatment and 
infiltration systems.  Typical devices that qualify are drywells, infiltration 
chambers, detention ponds.  Drinking water filtration systems and rain barrels do 
not qualify.  The stormwater abatement continues as long as the impervious 
surface does not change. 

Beneficiary: Property owner in Reading, Massachusetts.   
Reference(s): http://www.ci.reading.ma.us/Pages/ReadingMA_Engineering/faq   
 
MN: Minneapolis 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Stormwater Quality Credit 
Description:  Residential storm water fee credit determined by the percent of a property’s 

impervious area that drains to a stormwater management tool/practice (BMP). 
The maximum credit allowed is equal to 50% of the total percentage of 
impervious area draining to a BMP. 

Beneficiary:  Residential 
Reference(s):  Overview: 

http://www.ci.minneapolis.mn.us/stormwater/fee/stormwaterQualityCredits.asp 
 Credit Application Form: 

http://www.ci.minneapolis.mn.us/stormwater/docs/Stormwater_QualityChklstAp
p_Instruct.pdf 

 
MN: Minneapolis 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Stormwater Quantity Credit 
Description:  The Standard Quantity Reduction Credit is a 50% credit on a property’s 

stormwater fee, based on a property’s stormwater quantity management 
tools/practices being able to retain the 10-year, 24-hour type II SCS storm event 
to pre-developed conditions. To qualify for this credit, the property owner must 
demonstrate that all stormwater from the property is controlled with an on-site 
BMP. The Additional Quantity Reduction Credit is a 100% credit on a property’s 
stormwater fee if the property’s stormwater quantity management tools/practices 
can retain the 100-year, 24-hour type II SCS storm event to pre-developed 
conditions. 

Beneficiary:  Commercial 
Reference(s):  http://www.ci.minneapolis.mn.us/stormwater/fee/stormwaterQualityCredits.asp 
 Credit Application Form: 

http://www.ci.minneapolis.mn.us/stormwater/docs/Stormwater_QualityChklstAp
p_Instruct.pdf 
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MN: New Brighton   
Incentive Type: Stormwater Fee Discount 
Program Name: Stormwater Utility Credits 
Description: City allows property owners discounts on utility fee based upon the property’s 

average runoff depth and how that depth compares to the mean depth for the 
property’s class type.  For every percentage point the property’s runoff depth is 
below 20% of the average class type flow, the property owner gets a percentage 
point discount. Additional discounts are given if the property’s peak outflow rate 
is less then predevelopment for the five and 100 year storms, if a property’s wet 
pond meets Nationwide Urban Runoff Program (NURP) standards, or if a 
residential property owner installs and maintains a biorention/raingarden.  

Beneficiary: Property owner in New Brighton, Minnesota. 
Reference(s): City Code 

http://www.ci.new-brighton.mn.us/index.asp?Type=B_BASIC&SEC={935DAF6C-
8103-4A58-832F-26F917416992}&DE={0196EBC2-26B7-4AFA-8692-73F29EF10707}
  

 
MN: Saint Paul 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Rate of Discharge Credit 
Description:  St. Paul provides a rate of discharge credit for nonresidential properties, which is 

based on parcel acreage and a standardized peak runoff rate determined for 
selected land-use classifications. Where the peak stormwater runoff rate from a 
parcel is limited by onsite facilities such as detention ponds owned and 
maintained by the property owner, a credit of up to 25% is available. A 10% 
credit is given for parcels that provide onsite storage for 5-year storms and also 
limit discharge to a maximum of 0.11 m3/ha/s (1.64 ft3/ac/s). An additional 15% 
credit is allowed for parcels that provide onsite storage for 100-year storms and 
limit discharge to a maximum of 0.11 m3/ha/s (1.64 ft3/ac/s). Both new 
developments and redevelopment projects may apply for the credit. Existing 
nonresidential properties can retrofit their systems to provide onsite storage for 5-
year storms for a 10% credit. Most credits were provided in the first few years 
after the program was established. Currently, approximately three to four credits 
are approved annually. In St. Paul, the credit approach increased the political 
acceptability of the storm sewer system charge. 

Beneficiary:  Nonresidential properties 
Reference(s):  Source: Doll, A., and G. Lindsey. 1999. Credits Bring Economic Incentives for 

Onsite Stormwater Management. Watershed and Wet Weather Technical 
Bulletin, January 1999, Water Environment Federation. 
http://stormwaterfinance.urbancenter.iupui.edu/PDFs/LindseyDoll.pdf 

 
MO: Kansas City 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Stormwater Fee Ratio Credit 
Description:  Properties with a large amount of pervious area (e.g. grass, gravel), when 

compared to the amount of impervious area, may qualify. The Ratio Credit is a 
50% credit that is granted to parcels where the ratio of the Total Parcel Area to  

0045048

http://www.ci.new-brighton.mn.us/index.asp?Type=B_BASIC&SEC={935DAF6C-8103-4A58-832F-26F917416992}&DE={0196EBC2-26B7-4AFA-8692-73F29EF10707}
http://www.ci.new-brighton.mn.us/index.asp?Type=B_BASIC&SEC={935DAF6C-8103-4A58-832F-26F917416992}&DE={0196EBC2-26B7-4AFA-8692-73F29EF10707}
http://www.ci.new-brighton.mn.us/index.asp?Type=B_BASIC&SEC={935DAF6C-8103-4A58-832F-26F917416992}&DE={0196EBC2-26B7-4AFA-8692-73F29EF10707}
http://www.ci.new-brighton.mn.us/index.asp?Type=B_BASIC&SEC={935DAF6C-8103-4A58-832F-26F917416992}&DE={0196EBC2-26B7-4AFA-8692-73F29EF10707}
http://www.ci.new-brighton.mn.us/index.asp?Type=B_BASIC&SEC={935DAF6C-8103-4A58-832F-26F917416992}&DE={0196EBC2-26B7-4AFA-8692-73F29EF10707}
http://www.ci.new-brighton.mn.us/index.asp?Type=B_BASIC&SEC={935DAF6C-8103-4A58-832F-26F917416992}&DE={0196EBC2-26B7-4AFA-8692-73F29EF10707}
http://stormwaterfinance.urbancenter.iupui.edu/PDFs/LindseyDoll.pdf
http://stormwaterfinance.urbancenter.iupui.edu/PDFs/LindseyDoll.pdf


the Runoff Surface area is at least 30: 1. Property owners do not need to apply for 
this credit as it is automatically determined and applied by computer processes. 

Beneficiary:  Residential 
Reference(s):  http://www.kcmo.org/water.nsf/web/ordinances?opendocument 
 
MO: Kansas City 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Detention Basin Credit 
Description:  Properties served by a privately owned, and properly maintained, detention 

structure will be granted a stormwater fee credit. A 10% credit of the monthly 
stormwater fee is allowed if greater than 50% of the stormwater runoff from 
impervious surfaces is detained in the detention basin. 50% credit is the 
maximum allowable, only if 100% of stormwater runoff is detained in detention 
basin. 

Beneficiary:  Residential and Commercial 
Reference(s):  http://www.kcmo.org/water.nsf/web/ordinances?opendocument 
 
NC: Charlotte 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Storm Water Services Credit 
Description:  A credit toward reducing a ratepayer’s storm water user fee. The storm water fee 

is proportional to the amount of impervious area on a given property. The credit 
is also developed to be proportional to the effective reduction in impervious area. 
The credit is allowed for all properties except single-family residential properties, 
except in extraordinary situations. Credit will only be allowed for properties that 
maintain their structural controls in fully functional condition and according to 
maintenance criteria and BMP standards. Credit will be allowed for previously 
constructed controls. A maximum of 100 percent of the user fee can be granted in 
credit with a maximum of 40% for peak reduction and 60% for volume 
reduction. 

Beneficiary:  Commercial and Some Residential 
Reference(s): http://www.charmeck.org/Departments/StormWater/Storm+Water+Fee/Can+I+ 

reduce+my+storm+water+fee%3f.htm 
 Fee Credit Manual: 

http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45yd
x7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManual
June2008.pdf 

 
NC: Charlotte 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Stormwater Credit Fee 
Description:  Charlotte provides one or more credits to commercial, industrial, institutional, 

and multifamily residential properties and homeowner associations that provide 
stormwater management measures. Eligibility for credits is proportional to the 
extent that the measures address the impacts of peak discharge, total runoff 
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http://www.kcmo.org/water.nsf/web/ordinances?opendocument
http://www.kcmo.org/water.nsf/web/ordinances?opendocument
http://www.kcmo.org/water.nsf/web/ordinances?opendocument
http://www.kcmo.org/water.nsf/web/ordinances?opendocument
http://www.charmeck.org/Departments/StormWater/Storm+Water+Fee/Can+I+reduce+my+storm+water+fee%3f.htm
http://www.charmeck.org/Departments/StormWater/Storm+Water+Fee/Can+I+reduce+my+storm+water+fee%3f.htm
http://www.charmeck.org/Departments/StormWater/Storm+Water+Fee/Can+I+reduce+my+storm+water+fee%3f.htm
http://www.charmeck.org/Departments/StormWater/Storm+Water+Fee/Can+I+reduce+my+storm+water+fee%3f.htm
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf


volume, and annual pollutant loading from the site. Up to 100% credit is 
available as follows: 

 Up to 50% credit for reducing peak discharge from a 10-year, 6-hour 
storm; 

 Up to 25% credit for reducing total runoff volume from a 2-year, 6-hour 
storm; and 

 Up to 25% credit for reducing annual pollutant loading. 
 Each credit is conditional on continued compliance with the Charlotte-

Mecklenburg Land Development Standards Manual and may be rescinded for 
noncompliance with those standards. 

Beneficiary:  Commercial, industrial, institutional, multifamily residential 
Reference(s):  http://www.charmeck.org/Departments/StormWater/Storm+Water+Fee/Can+I+ 

reduce+my+storm+water+fee%3f.htm 
 Fee Credit Manual: 

http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45yd
x7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManual
June2008.pdf 

 
NC: Durham 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Stormwater credit 
Description:  Durham provides up to a 25% pollution credit for selected structural stormwater 

controls on nonresidential properties. The city first offered credits for onsite 
retention basins based on the pool volume for retention. Later, the city offered 
credits for onsite extended detention and extended detention-retention basins 
based on drawdown time. Currently, the maximum pollution credit goes to 
standard basin designs that achieve maximum pollutant removal efficiency under 
North Carolina’s performance standards. For other structural controls listed in the 
state’s standards, the city’s pollution credit is linearly variable, with a maximum 
25% credit for a removal efficiency of 85% of total suspended solids. The city 
recently approved the use of sand filters in addition to approved onsite basin 
designs, but no pollution credits have been established yet for their use. Durham 
receives few applications for credits. 

Beneficiary:  Nonresidential properties 
Reference(s):  Source: Doll, A., and G. Lindsey. 1999. Credits Bring Economic Incentives for 

Onsite Stormwater Management. Watershed and Wet Weather Technical 
Bulletin, January 1999, Water Environment Federation. 
http://stormwaterfinance.urbancenter.iupui.edu/PDFs/LindseyDoll.pdf 

 
NC: Raleigh 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Stormwater Facility Credit 
Description:  A maximum 50% credit against stormwater fees for installing Stormwater 

Facilities exceeding City requirements specified in the Stormwater Ordinance. To 
qualify, customers must demonstrate that their existing Stormwater or New 
Stormwater Facility manages stormwater generated from their immediate 
property and/or upstream tributary areas. 
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http://www.charmeck.org/Departments/StormWater/Storm+Water+Fee/Can+I+reduce+my+storm+water+fee%3f.htm
http://www.charmeck.org/Departments/StormWater/Storm+Water+Fee/Can+I+reduce+my+storm+water+fee%3f.htm
http://www.charmeck.org/Departments/StormWater/Storm+Water+Fee/Can+I+reduce+my+storm+water+fee%3f.htm
http://www.charmeck.org/Departments/StormWater/Storm+Water+Fee/Can+I+reduce+my+storm+water+fee%3f.htm
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf
http://www.charmeck.org/NR/rdonlyres/ez47jvb2blxko5opj7tx2d5ok7wwdl45ydx7invbiiert5nzr3kqcgaf6v3knodp27k7fv54gyisgbajiszvxladiwd/FeeCreditManualJune2008.pdf
http://stormwaterfinance.urbancenter.iupui.edu/PDFs/LindseyDoll.pdf
http://stormwaterfinance.urbancenter.iupui.edu/PDFs/LindseyDoll.pdf


Beneficiary:  Commercial 
Reference(s):  http://www.raleighnc.gov/portal/server.pt/gateway/PTARGS_0_2_306_202_0 

_43/http%3B/pt03/DIG_Web_Content/category/Resident/Stormwater/Utility_Inf
ormation/Cat-FAQ-20041129-154204-Stormwater_Fee_Credit.html 

 
NC: Raleigh 
Incentive Type:  Stormwater Fee Discount 
Program Name:  NPDES Credit 
Description:  Customers holding National Pollution Discharge Elimination System (NPDES) 

MS4 permits are eligible for a Credit of an amount to be determined by the City 
on a case-by-case basis and not to exceed 15%. The Credit will be determined 
based on a comparison between the City’s NPDES program and the Customer’s 
NPDES program. Credit will be given for elements of the programs that are 
similar to those offered by the City. 

Beneficiary:  Commercial 
Reference(s):  http://www.raleighnc.gov/portal/server.pt/gateway/PTARGS_0_2_306_202_0 

_43/http%3B/pt03/DIG_Web_Content/category/Resident/Stormwater/Utility_Inf
ormation/Cat-FAQ-20041129-154204-Stormwater_Fee_Credit.html 

 
OH: Columbus 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Stormwater Peak Flow Credit 
Description:  A reduction in a portion of stormwater service fees available by reducing the 

peak flow of runoff from your property through the use of stormwater detention 
or retention. The credit ranges from 20% to 80% of the stormwater fee. 

Beneficiary:  Commercial 
Reference(s):  Source: Metropolitan Sewer District of Greater Cincinnati, Hamilton County, 

Ohio, Cincinnati, Ohio, and their respective Legal Counsel. 2007. Green 
infrastructure program: A report evaluating the concept of a major storm water 
minimization program, utilizing green infrastructure and related methods. 
http://www.msdgc.org/wetweather/greenreport.htm. 

 
OH: Columbus 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Stormwater Maintenance Credit 
Description:  A reduction in a portion of stormwater service fees available by performing your 

own maintenance on the part of the public, open channel stormwater system that 
goes through your property. The credit is given on a dollar per linear foot per 
year basis of two channel types and cannot exceed 100% of the fee. 

Beneficiary:  Commercial 
Reference(s):  Source: Metropolitan Sewer District of Greater Cincinnati, Hamilton County, 

Ohio, Cincinnati, Ohio, and their respective Legal Counsel. 2007. Green 
infrastructure program: A report evaluating the concept of a major storm water 
minimization program, utilizing green infrastructure and related methods. 
http://www.msdgc.org/wetweather/greenreport.htm. 
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http://www.raleighnc.gov/portal/server.pt/gateway/PTARGS_0_2_306_202_0_43/http%3B/pt03/DIG_Web_Content/category/Resident/Stormwater/Utility_Information/Cat-FAQ-20041129-154204-Stormwater_Fee_Credit.html
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http://www.raleighnc.gov/portal/server.pt/gateway/PTARGS_0_2_306_202_0_43/http%3B/pt03/DIG_Web_Content/category/Resident/Stormwater/Utility_Information/Cat-FAQ-20041129-154204-Stormwater_Fee_Credit.html
http://www.raleighnc.gov/portal/server.pt/gateway/PTARGS_0_2_306_202_0_43/http%3B/pt03/DIG_Web_Content/category/Resident/Stormwater/Utility_Information/Cat-FAQ-20041129-154204-Stormwater_Fee_Credit.html
http://www.raleighnc.gov/portal/server.pt/gateway/PTARGS_0_2_306_202_0_43/http%3B/pt03/DIG_Web_Content/category/Resident/Stormwater/Utility_Information/Cat-FAQ-20041129-154204-Stormwater_Fee_Credit.html
http://www.raleighnc.gov/portal/server.pt/gateway/PTARGS_0_2_306_202_0_43/http%3B/pt03/DIG_Web_Content/category/Resident/Stormwater/Utility_Information/Cat-FAQ-20041129-154204-Stormwater_Fee_Credit.html
http://www.raleighnc.gov/portal/server.pt/gateway/PTARGS_0_2_306_202_0_43/http%3B/pt03/DIG_Web_Content/category/Resident/Stormwater/Utility_Information/Cat-FAQ-20041129-154204-Stormwater_Fee_Credit.html
http://www.raleighnc.gov/portal/server.pt/gateway/PTARGS_0_2_306_202_0_43/http%3B/pt03/DIG_Web_Content/category/Resident/Stormwater/Utility_Information/Cat-FAQ-20041129-154204-Stormwater_Fee_Credit.html
http://www.msdgc.org/wetweather/greenreport.htm
http://www.msdgc.org/wetweather/greenreport.htm
http://www.msdgc.org/wetweather/greenreport.htm
http://www.msdgc.org/wetweather/greenreport.htm


 

  
 

 
 

 
 

 
 

 

 

 

 

 

 
 

 

 
 

 
 

 
 

   

OK: Tulsa 
Incentive Type:  Stormwater Fee Discount 
Program Name: 
Description:  Tulsa’s stormwater drainage system service charge incorporates credits for 

private maintenance of approved onsite detention or retention facilities. The 
credit amount varies depending on what the estimated cost would be to the city to 
provide maintenance. The maximum credit is 60%, because approximately that 
percentage of Tulsa’s stormwater utility budget goes to maintenance. To be 
approved, an onsite facility must provide at least 50% more detention than 
required by the city. If an onsite facility is found to be performing inadequately, 
the property owner must pay the typical stormwater drainage service charge. 

Beneficiary: 
Reference(s):  http://www.cityoftulsa.org/media/17773/Title11A_000.pdf 

OR: Portland 
Incentive Type:  Stormwater Fee Discount 
Program Name: Clean River Rewards Incentive and Discount Program 
Description:  Provides financial incentives to property owners who manage stormwater on 

their site through a discount on their monthly stormwater utility charge. The 
Portland City Council instituted a two-part rate—35% of the charge for providing 
drainage services to the property and 65% of the charge to provide drainage 
services to the public right of way that served the property. Not only did the 
charge breakdown reinforce that street drainage is an issue the City must deal 
with, it also allowed a portion of the rate to be discounted for properties 
providing onsite stormwater management. So with 35% of the stormwater rate up 
for a potential discount, some properties could be encouraged to make retrofit 
changes. The CRID has a simplified discount program for residential properties 
based on volume control, and a more complex commercial property program that 
requires water quality and flow control for the full discount. 

Beneficiary: Residential and Commercial 
Reference(s):  http://www.portlandonline.com/BES/index.cfm?c=41976 

OR: Sandy 
Incentive Type:  Stormwater Fee Discount 
Program Name: Credit Program 
Description:  Sandy’s incentive program is intended to encourage property owners to utilize 

source control facilities on new development or redevelopment, or to make 
improvements to existing properties to mitigate stormwater discharges. Credits 
under the incentive program are given on the basis of Equivalent Residential 
Units (ERUs) mitigated. The maximum credit allowed is 1/3 (33%) of the total 
number of ERUs. Additional credits may be available for property owners that 
completely eliminate impervious surfaces on their property. 

Beneficiary: Commercial, industrial, and multi-family properties 
Reference(s):  http://www.ci.sandy.or.us/index.asp?Type=B_BASIC&SEC={A9D3CDDE-

3BA0-42DE-BE30-4E321A155AA8} 
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http://www.cityoftulsa.org/media/17773/Title11A_000.pdf
http://www.cityoftulsa.org/media/17773/Title11A_000.pdf
http://www.portlandonline.com/BES/index.cfm?c=41976
http://www.portlandonline.com/BES/index.cfm?c=41976
http://www.ci.sandy.or.us/index.asp?Type=B_BASIC&SEC=%7BA9D3CDDE-3BA0-42DE-BE30-4E321A155AA8%7D
http://www.ci.sandy.or.us/index.asp?Type=B_BASIC&SEC=%7BA9D3CDDE-3BA0-42DE-BE30-4E321A155AA8%7D
http://www.ci.sandy.or.us/index.asp?Type=B_BASIC&SEC=%7BA9D3CDDE-3BA0-42DE-BE30-4E321A155AA8%7D
http://www.ci.sandy.or.us/index.asp?Type=B_BASIC&SEC=%7BA9D3CDDE-3BA0-42DE-BE30-4E321A155AA8%7D


PA: Philadelphia 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Stormwater Fee Reduction and Retrofit Assistance 
Description:  Yet to be adopted. A 50% discount would be offered for residents and businesses 

to decrease directly connected impervious areas using rain gardens, porous 
asphalt and sidewalks, swales, and green roofs. 

Beneficiary:  Residential and commercial properties 
Reference(s):  http://ddoe.dc.gov/ddoe/frames.asp?doc=/ddoe/lib/ddoe/stormwaterdiv/ 

Phila._Water_Dep.pdf, see slide 64 of 75 
 
SC: Beaufort County  
Incentive Type: Stormwater Fee Discounts 
Program Name: User Fee Credit Program 
Description: The County provides six options for property owners to get credits towards 

reducing stormwater user fees – 1) The Integrated Non-Structural BMP Program 
Credit:  A 10% credit adjustment may be applied if 6 of the 9 BMPs have been 
met on the site - Educational Program, On-Site Refuse Control Program, On-Site 
Stormwater System Maintenance and Cleaning Program, Paved Area Sweeping 
Program, Used Motor Oil Recycling Program, Sanitary Sewer/Storm Sewer 
Cross-Connection Inventory, Landscaping for Run-Off Rate Control and Water 
Quality, Storm Drain Stenciling Program, and Designated Vehicle Washing 
Area.  2)  NPDES Industrial Stormwater Permit Credit:  A 5% credit adjustment 
may be applied at a non-residential facility if that facility is covered by a NPDES 
industrial stormwater permit, is in compliance with all permit requirements and 
discharges wastewater which is 10% below all applicable effluent discharge 
limits.  The sample results must be submitted to the County.  3)  Other Non-
Structural BMP Credit:  A maximum of 5% credit may be given to nonresidential 
customers who implement a unique approach to improving water quality.  4)  
Education Credit:  Schools can be given credit for providing education to 
students and employees in water quality awareness and protection.  5)  
Stormwater Quality Control Structural BMP Credit:  Credit (up to 20%) can be 
given for the installation of approved BMPs to treat stormwater.   6) Stormwater 
Volume Control Credit:  Credit may be given for the installation of approved 
BMPs or the preservation of vegetated open spaces to reduce stormwater volume 
at a site. 

Beneficiary: Non-residential property owners and other privately owned stormwater facility 
operators in Beaufort County, South Carolina. 

Reference(s):  Manual 
http://www.bcgov.net/Stormwater/documents/AdjustmentandCreditManaul9-5-
07.pdf 

TX: Austin 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Reduced Drainage Charge 
Description:  Austin’s Drainage Utility provides a 50% credit to commercial property owners 

that construct and maintain approved onsite detention facilities. The user of a 
non-residential benefited property with an on-site detention or water-quality pond 
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that receives storm water runoff from the property must register the pond to be 
entitled to request a reduced drainage charge. The city inspects these onsite 
facilities annually to ensure proper maintenance. 

Beneficiary: Nonresidential property 
Reference(s): http://www.amlegal.com/nxt/gateway.dll/Texas/austin/thecodeofthecityofaustin 

texas?f=templates$fn=default.htm$3.0$vid=amlegal: austin_tx$anc= 

VA: Chesapeake 
Incentive Type:  Stormwater Fee Discount 
Program Name: Stormwater Utility Credit 
Description:  Stormwater utility fee credits are available by providing water quality 

improvements and/or water quantity improvements (reduced peak discharge). In 
order to qualify for one or both of these credits, an application form must be 
submitted which shows compliance with this policy. The credit system consists 
of a two-part credit where each part allows for a 20% reduction in the stormwater 
utility fee for privately owned and operated systems. Any credits provided, water 
quality or water quantity, shall be reduced by half (50%) if a public facility is 
used to accomplish the reduction. This reduction in credit is necessary since the 
City must maintain the system. The 50% reduction applies only to the credit and 
not the total stormwater fee. The percentage of credit for both quantity and 
quality varies based on the contribution to the City's stormwater system as 
determined by the City's Drainage Engineer based on information contained in 
the application. 

Beneficiary: Non-residential property owners, although multi-family residential properties are 
included 

Reference(s):  http://www.chesapeake.va.us/services/depart/pub-wrks/pdffiles/BMP-Credit-
App.pdf 

VA: Prince William County 
Incentive Type: Stormwater Fee Discounts 
Program Name: Partners for Water Quality 
Description: The County’s Department of Public Works presents quarterly stormwater 

management educational sessions and by enrolling annually in the program, 
businesses and non-profits can earn a 10 percent rebate on their previous year's 
storm water management bill.  Businesses and non-profits can earn an additional 
10% for providing proof of implementation of a Great 'Scapes Nutrient 
Management Plan from Virginia Cooperative Extension and conduct parking lot 
or common area clean-up once a year.  Another 10% can be deducted for 
conducting a site clean-up in cooperation with agencies such as Prince William 
Soil and Water Conservation District (Adopt-a-Stream), Clean Community 
Council (Adopt-a-Spot), or other pre-approved site clean-ups in the community. 

Beneficiary: Businesses or non-profits in Prince William County, Virginia.   
Reference(s): http://www.pwcgov.org/default.aspx?topic=020008001920001183 

WA: Bellevue 
Incentive Type:  Stormwater Fee Discount 
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http://www.amlegal.com/nxt/gateway.dll/Texas/austin/thecodeofthecityofaustintexas?f=templates$fn=default.htm$3.0$vid=amlegal:austin_tx$anc=
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http://www.amlegal.com/nxt/gateway.dll/Texas/austin/thecodeofthecityofaustintexas?f=templates$fn=default.htm$3.0$vid=amlegal:austin_tx$anc=
http://www.chesapeake.va.us/services/depart/pub-wrks/pdffiles/BMP-Credit-App.pdf
http://www.chesapeake.va.us/services/depart/pub-wrks/pdffiles/BMP-Credit-App.pdf
http://www.chesapeake.va.us/services/depart/pub-wrks/pdffiles/BMP-Credit-App.pdf
http://www.chesapeake.va.us/services/depart/pub-wrks/pdffiles/BMP-Credit-App.pdf
http://www.pwcgov.org/default.aspx?topic=020008001920001183
http://www.pwcgov.org/default.aspx?topic=020008001920001183


Program Name:  
Description:  Bellevue’s Storm and Surface Water Utility’s rate structure classifies each 

property according to its percentage of developed land. A reduction of one 
development classification is given for installation and maintenance of approved 
onsite detention facilities. The approach has worked well to get approved 
detention facilities built on large residential and commercial plats. 

Beneficiary:  
Reference(s):  Source: Doll, A., and G. Lindsey. 1999. Credits Bring Economic Incentives for 

Onsite Stormwater Management. Watershed and Wet Weather Technical 
Bulletin, January 1999, Water Environment Federation. 
http://stormwaterfinance.urbancenter.iupui.edu/PDFs/LindseyDoll.pdf 

WA: King County 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Stormwater Facility Discount 
Description:  Surface Water Mgmt. fee reduction to one rate category lower for operating one 

or more stormwater flow control or water quality treatment facilities approved to 
be functioning properly within County standards. Facility inspection occurs 
annually by engineers. Residential parcels meeting this condition will receive a 
discount equal to half the residential fee, or $51.00. Both residential and 
commercial properties are eligible. Discount may not be combined with other 
runoff mitigation discounts. 

Beneficiary:  Residential / Commercial 
Reference(s):  http://www.kingcounty.gov/environment/wlr/surface-water-mgt-fee/discount.aspx 

WA: King County 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Sixty-Five-Ten Discount 
Description:  Discount on fee assessment if your property is at least 65% forested, has no more 

than 10% effective impervious area and BMP for dispersing and infiltrating 
runoff are being met. Other conditions may apply and at least one site visit will 
be required for approval, but qualification for this discount would lower your 
assessment by one-rate category. Residential parcels meeting this condition will 
receive a discount equal to half the residential fee, or $51.00. Both residential and 
commercial properties are eligible. This discount may not be combined with 
other runoff mitigation discounts 

Beneficiary:  Residential / Commercial 
Reference(s):  http://www.kingcounty.gov/environment/wlr/surface-water-mgt-fee/discount.aspx

WA: King County 
Incentive Type:  Stormwater Fee Discount 
Program Name:  Pervious Surface Absorption Discount 
Description:  25% discount on fee assessment if implement county-approved flow control 

BMPs and at least 10% of the impervious surface is served by these practices. 
Not eligible for discount if already receive another runoff mitigation discount. 
Only commercial properties are eligible. 
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Beneficiary: Commercial 
Reference(s):  http://www.kingcounty.gov/environment/wlr/surface-water-mgt-fee/discount.aspx 

WA: Marysville 
Incentive Type:  Stormwater Fee Discount 
Program Name:  
Description:  

Beneficiary: 
Reference(s):  

Surface Water Utility Reductions 
The surface water utility rate can be reduced by a minimum of 10 percent for any 
new or remodeled commercial building that uses a permissive rainwater 
harvesting system properly sized to use the available roof surface of the building. 
Rate reductions in excess of 10 percent will be considered dependent upon the 
amount of rainwater harvested divided by the mean annual runoff volume  
generated by the total impervious surface area at the parcel. Additionally, 
properties using low impact development techniques as recommended in the 
Marysville Municipal Code may be eligible for a reduction in their surface water  
utility rate. 
Commercial properties 
Chapter 14.19.080 of http://www.codepublishing.com/wa/marysville/  

WA: Seattle 
Incentive Type:  Stormwater Fee Discount 
Program Name:  
Description:  

Rainwise Incentive Program 
The City of Seattle is currently working on an incentive program called 
Rainwise, which would offer drainage rate reductions for owners who use 
sustainable stormwater management techniques. While this program is not yet 
implemented, developers who are putting  in infrastructure now can benefit from  
the rate reductions in the future. 

Beneficiary: 
Reference(s):  

Property owners 
http://www.seattle.gov/dpd/cms/groups/pan/@pan/@plan/@proj/documents/ 
Web_Informational/cos_005050.pdf  

Development Incentives 
FL: Sarasota County    
Incentive Type: Development Incentives 
Program Name: Green Building and Green Development Program  
Description: Green buildings or green developments shall qualify for expedited permitting and 

priority inspections.  Green buildings and developments shall be defined and 
certified as appropriate by the U.S. Green Building  Council (i.e. Leadership in 
Energy and Environmental Design (LEED) certification) or the Florida Green 
Building Coalition.  The County discontinued the permit fee rebate previously  
offered to these projects as well on December 28, 2007. 

Beneficiary: Qualified developer in Sarasota County. 

Reference(s): https://building.scgov.net/OSG/Sarasota/Green%20Building/GreenBuilding.htm
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http://www.kingcounty.gov/environment/wlr/surface-water-mgt-fee/discount.aspx
http://www.kingcounty.gov/environment/wlr/surface-water-mgt-fee/discount.aspx
http://www.codepublishing.com/wa/marysville/
http://www.codepublishing.com/wa/marysville/
http://www.seattle.gov/dpd/cms/groups/pan/@pan/@plan/@proj/documents/Web_Informational/cos_005050.pdf
http://www.seattle.gov/dpd/cms/groups/pan/@pan/@plan/@proj/documents/Web_Informational/cos_005050.pdf
http://www.seattle.gov/dpd/cms/groups/pan/@pan/@plan/@proj/documents/Web_Informational/cos_005050.pdf
http://www.seattle.gov/dpd/cms/groups/pan/@pan/@plan/@proj/documents/Web_Informational/cos_005050.pdf
https://building.scgov.net/OSG/Sarasota/Green%20Building/GreenBuilding.htm
https://building.scgov.net/OSG/Sarasota/Green%20Building/GreenBuilding.htm


IL: Chicago 
Incentive Type:  Development Incentives 
Program Name:  Green Permit Program 
Description:  Chicago's Department of Construction and Permits (DCAP) has created an 

incentive that encourages inclusion of environmentally conscious design 
elements by promising developers savings of both time and money. Architects, 
developers and building owners can be part of an expedited permit process by 
adding elements of green building strategies and technologies from a menu of 
items created by DCAP. Projects admitted into the Green Permit Program can 
receive permits in less than 30 business days as opposed to the 60 to 90 that are 
normally allotted for permit issuance. Participants that display a particularly high 
level of green strategy can possibly have consultant code review fees waived as 
well. A team of green building design experts compiled by the city help 
applicants navigate the permit process to ensure timely implementation of these 
technologies. 

Beneficiary:  Architects, developers, and building owners 
Reference(s):  http://www.chicagocodes.com/display_news.cfm?news_id=252 

IL: Chicago 
Incentive Type:  Development Incentives 
Program Name:  Zoning Bonus Ordinance 
Description:  The Chicago Department of Zoning states, "A floor area premium shall be 

granted for a roof that is covered with plants that reduce the 'urban heat island' 
effect and storm-water runoff of buildings in the central business district. To 
qualify for a floor area premium, a minimum of 50 % of the roof area at the level 
of the green roof or a minimum of 2000 square feet (whichever is greater) shall 
be covered by vegetation and shall meet..." certain standards. 

Beneficiary:  High-density districts in the downtown area 
Reference(s):  Source: http://www.greenroofs.com/Greenroofs101/industry_support.htm 

NY: New York   
Incentive Type: Development Incentive 
Program Name: Green Roof Tax Abatement 
Description: Building owners in New York City can apply for a one-time tax credit of up to 

$100,000 for the installation of a green roof.  The green roof must be on at least 
50% of available rooftop space.  The credit would be equal to $4.50 per square 
foot of roof area that is planted with vegetation.  It is a state program for New 
York City residents only and is administered by the city.  The program sunsets in 
2013 unless extended by the state legislature.  The program will begin accepting 
applications on January 1, 2009. 

Beneficiary: Building owners in New York City, New York. 
Reference(s):  Not yet available. 

PA: Philadelphia 
Incentive Type:  Development Incentives 
Program Name:  Green Roofs Tax Credit 
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Description: Business owners may receive a credit for a green roof covering at least fifty 
percent (50%) of the building’s rooftop or seventy-five percent (75%) of eligible 
roof top space. They may claim a tax credit of twenty-five percent (25%) of all 
costs actually incurred to construct the green roof, provided that total tax credits 
for a green roof do not exceed $100,000. The tax credit is applied against the 
applicant’s total business privilege tax liability for the Tax Year during which the 
applicant certifies completion of the green roof, provided that any unused credits 
may be carried forward until fully used. 

Beneficiary: Commercial businesses 
Reference(s):  http://webapps.phila.gov/council/attachments/3533.pdf 

OR: Portland 
Incentive Type:  Development Incentives 
Program Name: Floor Area Ratio Bonus 
Description:  Projects that install ecoroofs in the Central City Plan District are eligible for a 

floor area ratio bonus, which increases the building’s allowable area, and can use 
ecoroofs to conform to the Central City Design Guidelines. Buildings can receive 
bonus FAR based on three ranges of ecoroof coverage in relation to the 
building’s footprint: 10-30%, 30-60% and 60% or greater earns one, two and 
three square feet of additional floor area per square foot of ecoroof respectively. 

Beneficiary: Commercial buildings in the Central City area of Portland. 
Reference(s):  http://www.portlandonline.com/osd/index.cfm?a=114728&c=42113 

http://www.portlandonline.com/shared/cfm/image.cfm?id=53363, see 510-28 

TN: Knox County 
Incentive Type:  Development Incentives 
Program Name: Stream and Vegetated Buffers Credit 
Description:  Credit may be granted when stormwater runoff is effectively treated by a stream 

buffer or other vegetated buffer. Effective treatment constitutes treating runoff as 
overland sheet flow through an appropriately vegetated and forested buffer. 

Beneficiary: Developer 
Reference(s):  http://www.knoxcounty.org/stormwater/pdfs/vol2/5-2%20Water%20Quality%20 

Volume%20Credits.pdf 

TN: Knox County 
Incentive Type:  Development Incentives 
Program Name: Use of Vegetated Channels 
Description:  This credit may be granted when vegetated (grass) channels are used for water 

quality treatment. Site designers will be able to subtract the areas draining to a 
grass channel and the channel area itself from the total site area when computing 
water quality volume requirements. 

Beneficiary: Developer 
Reference(s):  http://www.knoxcounty.org/stormwater/pdfs/vol2/5-2%20Water%20Quality%20 

Volume%20Credits.pdf 
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http://webapps.phila.gov/council/attachments/3533.pdf
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TN: Knox County 
Incentive Type:  Development Incentives 
Program Name: Impervious Area Disconnection 
Description:  This credit may be granted when impervious areas are disconnected from the 

stormwater control system via overland flow filtration/infiltration (i.e., pervious) 
zones. These pervious areas are incorporated into the site design to receive runoff 
from rooftops or other small impervious areas. If impervious areas are adequately 
disconnected in accordance with the criteria listed below, they can be deducted 
from the total site area when computing the water quality volume requirements. 

Beneficiary: Developer 
Reference(s):  http://www.knoxcounty.org/stormwater/pdfs/vol2/5-2%20Water%20Quality%20 

Volume%20Credits.pdf 

TN: Knox County 
Incentive Type:  Development Incentives 
Program Name: Water Quality Volume Credits (General term for all specific credits) 
Description:  Allows for a reduction in the water quality treatment volume (WQv). The credit 

system directly translates into cost savings to the developer by reducing the size 
of structural stormwater control and conveyance facilities. If a developer 
incorporates one or more of the credited practices in the design of the site, the 
requirement for capture and treatment of the WQv will be reduced. Site designers 
are encouraged to utilize as many credits as they can on a site. Greater reductions 
in stormwater storage volumes can be achieved when many credits are combined 
(e.g., disconnecting rooftops and protecting natural conservation areas). 

Beneficiary: Developer 
Reference(s):  http://www.knoxcounty.org/stormwater/pdfs/vol2/5-2%20Water%20Quality%20 

Volume%20Credits.pdf 

WA: Seattle 
Incentive Type:  Development Incentives 
Program Name: Density Bonus Incentive 
Description:  The Density Bonus incentive offers downtown commercial, residential and 

mixed-use developments greater height and/or floor area if a green building 
standard of LEED Silver or higher is met. 

Beneficiary: Commercial 
Reference(s):  http://www.seattle.gov/dpd/GreenBuilding/OurProgram/PublicPolicyInitiatives/ 

DevelopmentIncentives/ 

Grants 
CA: Santa Monica 
Incentive Type:  Grants 
Program Name: Sustainable Landscape Grant Program 
Description:  Grants are awarded for up to 50% of the cost of the project, not to exceed $5,000, 

including a maximum of $3,500 for qualified irrigation equipment and a 
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maximum of $1,500 for climate-appropriate plants defined as very low, low, and 
medium water use plants. No turf or high water using plants or invasive plants 
will be funded. In addition to the $5,000, applicants may also apply for rebates 
for specific irrigation equipment including weather-based irrigation controllers, 
rotary nozzles for sprinklers and synthetic turf. The grant is a reimbursement 
grant, paid upon completion of the approved project. Invoices to substantiate 
costs will be required for all reimbursements. This grant is a first come, first 
served program available until funds run out. Projects in the parkway will receive 
priority funding. Projects must be completed within 180 days of grant award to 
receive funding. Partial funding for incomplete projects will not be permitted. 

Beneficiary: Individuals, property owners, businesses, non-governmental organizations and 
public agencies who are water customers in Santa Monica; new construction and 
major remodel projects are not eligible. 

Reference(s):  http://www.smgov.net/epd/residents/Water/Landscape_Grant.htm 

IL: Chicago 
Incentive Type:  Grants 
Program Name: Green Roof Improvement Fund 
Description:  A one year pilot redevelopment program to provide financial assistance for the 

installation of Green Roofs on certain eligible commercial facilities. Eligible 
Applicants can receive a grant for up to 50% of Eligible Costs, with a maximum 
assistance of $100,000 per project and per applicant. All grants shall be in the 
form of reimbursement funding to be awarded only after the Green Roof is 
installed and all other requirements for funding are met. 

Beneficiary: Commercial 
Reference(s):  http://egov.cityofchicago.org/city/webportal/portalContentItemAction.do?content 

OID=536943451andcontenTypeName=COC_EDITORIALandtopChannelName 
=DeptandchannelId=0andprogramId=0andentityName=Planning+And+Develop 
mentanddeptMainCategoryOID=-536884767 

OR: Portland 
Incentive Type:  Grants 
Program Name: Ecoroof Grant Program 
Description:  The City of Portland offers grants as incentives to property owners and 

developers to add more ecoroofs. The incentive program is part of Portland's 
Grey to Green initiative to increase sustainable stormwater management 
practices, control non-native, invasive plants, and protect sensitive natural areas. 
The grants fund up to $5 per square foot of an ecoroof project. Installation costs 
for ecoroofs in Portland range from $5 to $20 per square foot. 

Beneficiary: Property owners and developers 
Reference(s):  http://www.portlandonline.com/bes/index.cfm?c=48724 

OR: Portland 
Incentive Type:  Grants 
Program Name: Community Watershed Stewardship Grants 
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Description: 

Beneficiary: 
Reference(s):  

OR: Portland 
Incentive Type:  
Program Name:  
Description:  

Beneficiary: 
Reference(s):  

Incentive Type:  
Program Name: 
Description:  

Beneficiary: 
Reference(s):  

WA: King County  
Incentive Type:  
Program Name:  
Description:  

Watershed stewardship grants provide  up to $10,000 to schools, churches, 
businesses and other community  organizations for projects that protect and 
enhance watershed health at the local level. Groups can use grant money for 
supplies, materials, equipment, room  rentals, feasibility studies or technical 
assistance. Past projects include education and monitoring, ecoroofs, stormwater 
features, restoration, and naturescaping. 
Community organizations 
http://www.portlandonline.com/BES/index.cfm?c=43077  

Grants 
Willamette Stormwater Control Program 
Provides technical and financial assistance for a limited number of pilot projects 
that control stormwater runoff. Funded 15 demonstration projects to retrofit 
existing sites in targeted areas. Up to $30,000 was available for design and 
construction for projects that were part of an existing development, located in the 
city’s combined sewer target area, and removed runoff from at least 10,000 ft2 of  
paved or roof area. 
Commercial 
http://www.nrdc.org/water/pollution/storm/chap12.asp  

Grants 
Non-Point Source Pollution Conservation Schools 
Through the program, “Youth Putting a LID On Non-Point Source Pollution,” 
schools are encouraged to manage resources on their school grounds and 
surrounding areas, in ways that will help mitigate Non-Point Source Pollution 
through Low Impact Development. The objective of the program is to increase 
the level of environmental awareness among public schools and the community  
at large. Grants may be awarded to schools willing to participate in the program. 
Awards of $1,000 to $4,000 will be available to schools or individual classes. 
Schools that participate will be considered as a “NPS Pollution Conservation 
School.” 
Schools 
http://www.dpnr.gov.vi/dep/pubs/2005_9_18_nps_schools.htm  

Grants 
Impervious Surface Cost Share and Credit Program  
As an incentive to reduce impervious surface, the county is making funds 
available for sharing the costs of converting impervious surface to (1) native-
vegetated landscape, (2) compost-amended lawn or (3) grassed, modular-grid 
pavement. To qualify, a plot plan, technical information and description must be 
submitted to county engineers who will work with the customer to develop the 
plan. 50% of costs up to $20K will be reimbursed after the job is complete and 
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inspected. Reducing impervious surface could potentially place the property into 
a lower rate category, reducing the surface water fee. 

Beneficiary: Commercial 
Reference(s):  http://dnr.metrokc.gov/wlr/surface-water-mgt-fee/swm-discount.htm 

WA: King County 
Incentive Type:  Grants 
Program Name: King County Green Building Grants 
Description:  The King County LEED Grants Program provides funding to projects built in 

King County, outside of the City of Seattle, that meet stringent criteria for 
resource conservation, and help educate the public about the importance of green 
building. Public, private, and not-for-profit organizations seeking LEED 
certification for building projects are eligible and encouraged to apply. Grant 
awards range from $20,000 to $30,000 depending on performance level 
achieved. 

Beneficiary: Commercial 
Reference(s):  http://your.kingcounty.gov/solidwaste/greenbuilding/incentives/commercial.asp 

WA: Seattle 
Incentive Type:  Grants 
Program Name: Aquatic Habitat Matching Grant 
Description:  Seattle Public Utilities provides matching grants for individuals or groups to help 

improve Seattle's aquatic habitat along creeks and shorelines. Award amounts 
begin at $2,000 per project, with $300,000 in total awards available. Projects 
require a one-to-one match. Projects considered are those that improve, preserve, 
and/or restore aquatic habitat and/or ecological diversity and enhancement; 
address water flow and/or quality; or improve/prevent impacts from the City’s 
drainage system. 

Beneficiary: Individuals or groups 
Reference(s):  http://www.seattle.gov/util/Services/Drainage_&_Sewer/Get_Involved/ 

Aquatic_Habitat_Grants/index.asp 

WA: Seattle 
Incentive Type:  Grants 
Program Name: Environmental Grants (Neighborhood Improvement Grants, etc) 
Description:  The Watershed Climate Action Grant will provide volunteer groups one to three 

weeks of support by EarthCorps, a service organization that engages young 
adults in restoring key ecological sites around Puget Sound. They will provide 
tailored support to your volunteer group that could include removing invasive 
plants, providing plants and mulch, and planting and caring for new trees. 

Beneficiary: Volunteer groups 
Reference(s):  http://www.seattle.gov/util/Services/Drainage_&_Sewer/Get_Involved/ 

Environmental_Grants/index.asp 
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Rebate/Installation Financing 
CA: Santa Monica 
Incentive Type:  Rebate/Installation Financing 
Program Name:  Rain Gutter Downspout Redirect Rebate, Rain Barrel Rebate, Cistern Rebate 
Description:  1. Rain Gutter Downspout Redirect Rebate (rainwater percolation): Up to $40 per 

qualified rain gutter downspout (up to and including all downspouts on one’s 
property), includes labor and materials. Rebates are available for the cost of 
redirecting rain gutter downspouts to permeable surfaces, such as landscaped 
areas. 

 

 

2. Rain Barrel Rebate (rainwater storage): Rebates up to $100 per barrel (limited 
to 125 gallon maximum capacity), includes design, labor and materials. 
3. Cistern Rebate (rainwater storage): Up to $500 per cistern (limited to cisterns 
over 500 gallons each), includes design, labor and materials. 

Beneficiary:  Any property owner (resident, institution or business) in the City of Santa 
Monica and any tenant of said property with the permission of the owner. 

Reference(s):  http://www.smgov.net/epd/residents/Urban_Runoff/rain_harvest_rebates.htm 
 
CA: Palo Alto 
Incentive Type: Rebate/Installation Financing 
Program Name: City of Palo Alto Innovative Stormwater Measures Rebate Program 
Description: 1. Rain Barrel Rebate:  $50 rebate for purchase and installation of a rain barrel to 

collect and harvest rainwater runoff from rooftops. 
2. Permeable Pavement Rebate:  Rebate of $1.50 per square foot for installation 
of permeable pavement (porous asphalt concrete, pervious Portland cement 
concrete, or permeable interlocking concrete pavers) to reduce storm water 
runoff from driveways, walkways, patios, and parking lots. 
3. Cistern Rebate:  Rebate of 15 cents per gallon for purchase and installation of 
a cistern to collect and harvest rainwater runoff from rooftops and site runoff  
4. Green Roof Rebate:  Rebate of $1.50 per square foot for the installation of a 
green (vegetated) roof to minimize storm runoff from rooftops. 
Rebates are limited to a maximum of $1,000 per single-family residential 
property and $10,000 for commercial/industrial and multi-family residential 
properties. 

Beneficiary: Residential, commercial, or governmental property owner in the City of Palo 
Alto, California. 

Reference(s):  http://www.cityofpaloalto.org/stormwater   
 
DC: Washington 
Incentive Type:  Rebate/Installation Financing 
Program Name:  River Smart Homes 
Description:  This program offers incentives to homeowners interested in reducing stormwater 

pollution from their properties. Homeowners receive up to $1,200 to adopt one or 
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more landscape enhancements, including shade trees, above-ground cisterns/rain 
barrels, permeable/porous pavers, rain gardens, and BayScaping. 

Beneficiary:  Residential properties 
Reference(s):  http://ddoe.dc.gov/ddoe/cwp/view,a,1209,q,497794.asp 
 
FL: Maitland   
Incentive Type: Rebate/Installation Financing 
Program Name: City of Maitland Incentive Programs 
Description: The City has three stormwater/water quality incentive programs.  Through the 

Shoreline Revegatation Program, the City will reimburse qualified residents up to 
50% of the cost to purchase and install aquatic plants along their property 
shoreline. A maximum one-time reimbursement of $200 is being offered.  The 
Wetland Tree Planting Program provides lakefrond homeowners up to three, 8-
10 foot tall, bald cypress trees at a cost of only $25 per tree. A City representative 
works with the homeowner to establish the ideal location for the trees to ensure 
that the trees will benefit the lake and the shoreline.  Finally the City has an 
Environmental Swale Program which pays for 20% of the cost to grade and sod a 
swale, or $500 per property whichever is less. A City representative helps 
establish the best location for the swale to ensure that the lakes/canals have 
maximum water quality benefit. 

Beneficiary: Property owner in Maitland, Florida 
Reference(s): http://www.ci.maitland.fl.us/pubworks_lakesFaq.asp  
 
IL: Chicago 
Incentive Type:  Rebate/Installation Financing 
Program Name:  Green Roof Grants 
Description:  Residential and small commercial building owners can qualify for $5,000 for a 

green roof project. 
Beneficiary:  Residential and commercial properties 
Reference(s):  http://www.cityofchicago.org/city/webportal/portalContentItemAction.do?BV_ 

SessionID=@@@@1021838484.1229132155@@@@&BV_EngineID=ccccade
fmdlgmfecefecelldffhdfif.0&contentOID=536932287&contenTypeName=COC_
EDITORIAL&topChannelName=Dept&blockName=Environment%2FGreen+R
oof+%26+Cool+Roof+Grants+Programs%2FI+Want+To&context=dept&channe
lId=0&programId=0&entityName=Environment&deptMainCategoryOID=-
536887205 

 
IL: Chicago 
Incentive Type:  Rebate/Installation Financing 
Program Name:  Roll Out the Barrel Events 
Description:  Events held where rain barrels sold at discounted prices ($15 - $20) to residents. 

Barrels were built by the City’s ex-offender job training program by retrofitting 
recycled 55-gallon plastic barrels. City provided information on installing and 
maintaining rain barrels, as well as information on stormwater management and 
water conservation. Pilot program cost ~$40K excluding city labor. 

Beneficiary:  Residential 
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Reference(s): http://www.cityofchicago.org/city/webportal/portalContentItemAction.do?block 
Name=Conserve+Chicago+Together%2f2004%2fI+Want+ToanddeptMainCateg
oryOID=-536890176andchannelId=0andprogramId=0andentityName=Conserve+ 
Chicago+TogetherandtopChannelName=SubAgencyandcontentOID=536913711
andFailed_Reason=Invalid+timestamp,+engine+has+been+restartedandcontenTy
peName=COC_EDITORIALandcom.broadvision.session.new=YesandFailed_Pa
ge=%2fwebportal%2fportalContentItemAction.doandcontext=dept 

 
IL: Rock Island  
Incentive Type: Rebate/Installation Financing 
Program Name: Rain Gardens for Rock Island 
Description: City reimburses residents $4/square foot of rain garden space and if a rain is 

incorporated into the design the City will supply one for free.  The City must 
approve the design prior to installation and inspect the rain garden upon 
completion prior to paying the incentive payment.  

Beneficiary: Residential property owner in Rock Island, Illinois. 
Reference(s):  http://www.rigov.org/citydepartments/publicworks/raingarden.html    
 
MD: Montgomery County 
Incentive Type:  Rebate/Installation Financing 
Program Name:  RainScapes Rewards 
Description:  Up to $1,200 is offered per single-family lot or up to $5,000 per multi-family or 

commercial lot for installation of rain gardens, cisterns green roofs, native plants, 
shade trees and permeable pavement. 

Beneficiary:  Residential and commercial properties 
Reference(s):  http://www.stormwaterpartners.org/PDF/RainScapesRewardsApplication.pdf 
 
MN: Burnsville 
Incentive Type:  Rebate/Installation Financing 
Program Name:  Rain Garden Retrofit Project 
Description:  $150K project to target homeowners in a specific neighborhood near Crystal 

Lake in an effort to compel residents to build rain gardens in their yards to reduce 
stormwater runoff. An architect met w/ residents free of charge to design the 
gardens and residents helped to build them. The city installed 6-ft. curb cuts w/ 2-
ft. tapering sections on either side to direct stormwater off the streets and into the 
gardens. The project reduced runoff by 90% compared to neighboring control 
area. Homeowners maintain gardens w/ city assistance if needed. 

Beneficiary:  Residential 
Reference(s):  Source: Metropolitan Sewer District of Greater Cincinnati, Hamilton County, 

Ohio, Cincinnati, Ohio, and their respective Legal Counsel. 2007. Green 
infrastructure program: A report evaluating the concept of a major storm water 
minimization program, utilizing green infrastructure and related methods. 
http://www.msdgc.org/wetweather/greenreport.htm. 
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MN: Maplewood 
Incentive Type:  Rebate/Installation Financing 

Program Name:  Street Redesign and Reconstruction 

Description:  As part of large-scale redesign of existing streets and utilities, the City  offered to 


construct standard-size rain gardens in the public boulevard right-of-way on the 

front edge of residential properties. These gardens handle drainage from yards, 

rooftops, driveways and some runoff from the street. Residents volunteer to have 
 
the garden built by the City and are responsible for planting the provided plants 

and maintaining the gardens with free technical assistance from the City. 


Beneficiary: Residential 

Reference(s):  http://www.ci.maplewood.mn.us/DocumentView.asp?DID=246
  
 RESOLVE. 2007. Public Funding Incentives for Private Residential and 


Commercial Watershed Protection Projects: Report on Key Case Studies and 

Community Workshop.  http://www.resolv.org/rainscapesworkshop/Report.pdf. 


MN: Minneapolis 
Incentive Type:  Rebate/Installation Financing 

Program Name:  Rain Barrel Discount Program 
 
Description:  2,000 rain barrels made available to Minneapolis households at a reduced cost 


($45). Barrels made available thanks to a $100,000 grant from the EPA’s Region 

5 Great Cities Program and in partnership w/ Minnesota/Metro Blooms and the 

Green Institute. 


Beneficiary: Residential 

Reference(s):  Source: Metropolitan Sewer District of Greater Cincinnati, Hamilton County, 


Ohio, Cincinnati, Ohio, and their respective Legal Counsel. 2007. Green 

infrastructure program: A report evaluating the concept of a major storm  water 

minimization program, utilizing green infrastructure and related methods. 

http://www.msdgc.org/wetweather/greenreport.htm. 


MN: Minneapolis 
Incentive Type:  Rebate/Installation Financing 

Program Name:  Ramsey-Washington Metro Watershed’s BMP Cost Share Program 

Description:  The Ramsey-Washington Metro Watershed District (RWMWD) BMP Cost Share 


Program offers financial assistance to efforts that protect and improve water and 

natural resources within the watershed. BMP Cost Share assistance may be used 

by public or private landowners implementing programs and projects that (1) 

Promote actions that prevent flooding or lessens the effect of drought; (2) 

Improve water quality or increases the capacity  of the watershed to store water; 

(3) Preserve, protect, and restore native plant and wildlife communities, 
especially lakes, rivers and wetlands; (4) Protect and preserves groundwater 
quality and quantity; and/or (5) Treat the natural environment as intrinsically  
valuable in land use decisions. 

The RWMWD has allocated $250,000 for the BMP Cost Share program  and 
projects for 2009. The RWMWD will provide applications year round until funds  
are depleted for the year. The minimum grant amount available is $100.00. The 
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maximum grant amount is residential: $2,000.00, commercial and government: 
$30,000.00. Funds are a reimbursement of 50% match for materials and labor. 
The funds must be used within one year of receiving grant approval. 

Beneficiary:  Residential, commercial, and government properties 
Reference(s):  http://www.rwmwd.org/index.asp?Type=B_BASIC&SEC={E5745966-78DF-

4558-8C39-431D6D450673}&DE= 
 
OH: Cincinnati  
Incentive Type: Rebate/Installation Financing 
Program Name: Mt. Airy Rain Catchers 
Description: Reverse auction to encourage the installation of rain barrels and rain gardens.  

Bids were received from qualified residents which outlined what rain catcher 
projects they agreed to have installed and the incentive payment they requested to 
do so.  The bids were selected based upon the project(s) they agreed to install, 
their scoring within an Environment Benefit Index and the amount of the 
incentive payment requested.  The selected project(s) were installed for free and 
the residents were paid the bid amount as a one-time incentive payment.  The 
first round of the reverse auction in 2007 resulted in 50 rain gardens and 100 rain 
barrels installed at 67 of the approximately 350 residential properties in the 
watershed. In 2008, the auction was repeated and an additional 35 rain gardens 
and 74 rain barrels were installed. 

Beneficiary: Residential property owner in the Shepherd Creek watershed. 
Reference(s):  http://www.epa.gov/nrmrl/pubs/600r08129/600r08129.htm     
 
OR: Portland 
Incentive Type:  Rebate/Installation Financing 
Program Name:  Downspout Disconnection Program 
Description:  Targets property owners to disconnect roof downspouts onto lawns and 

flowerbeds, or use onsite stormwater mgmt. facilities such as drywells and 
soakage trenches. The City’s Plumbing division works directly with homeowners 
to disconnect downspouts without the homeowner having to get a plumbing 
permit. A target area of CSO basins is selected and Disconnection Program staff 
go to work, door-to-door canvassing to get voluntary agreement from property 
owners to complete the disconnection. Owners then complete the disconnection 
themselves and receive a $53 per downspout incentive, or have the City complete 
the disconnection for them free of charge. The program is funded primarily by a 
mixture of capital and operating funds due to this ability to remove enough 
stormwater from the CSO system, that collection pipes may be able to be 
downsized providing significant pipe construction cost savings. 

Beneficiary:  Residential 
Reference(s):  http://www.portlandonline.com/bes/index.cfm?c=43081 
 
TX: Austin 
Incentive Type:  Rebate/Installation Financing 
Program Name:  Rain Barrel Sales Program 
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Description: City of Austin water customers may purchase rain barrels from Austin Water 
Conservation at a discounted price of $61 per barrel. 

Beneficiary: Residential 
Reference(s):  http://www.ci.austin.tx.us/watercon/rbsales.htm 

TX: Austin 
Incentive Type:  Rebate/Installation Financing 
Program Name: Rainwater Harvesting Rebates 
Description:  The City offers a rebate of up to $500 on the cost of installing a larger capacity 

rainwater harvesting system (over 300 gallons). Rainwater harvesting systems 
must collect a minimum of 300 gallons. Life expectancy of the system should be 
a minimum of 20 years. Applicants must agree to open the site to the public if so 
requested. 

Beneficiary: Applicants must receive 100% of their water from the Austin Water Utility or 
qualifying municipal utility. 

Reference(s):  Contact: Department of Water Quality at (512) 974-2550 or visit 
http://www.ci.austin.tx.us/watercon/rwrebates.htm 

WA: Seattle 
Incentive Type:  Rebate/Installation Financing 
Program Name: Seattle Rain Barrels 
Description:  The Seattle Conservation Corps (SSC), a work-training program for homeless 

adults, and Seattle Public Utilities (SPU) partner to offer SPU customers 
discounted rain barrels. SSC piloted the program in 2003, selling 1,500 barrels in 
just a few hours. The Corps subsequently formed a partnership with SPU to 
establish an ongoing program, which SPU advertises on its Website. The Corps 
assembles the rain barrels out of shipping containers (usually for olives or 
peppers from the Mediterranean) sent to them from packing plants around the 
U.S. and handles all sales. SPU and SCC handle marketing jointly. The current 
program offers homeowners in SPU’s direct service area the opportunity to buy 
rain barrels at a cost of $59, about $20 less than barrels of comparable quality 
sold elsewhere. SCC sells the rain barrels for $69, but SPU customers pay $59 
and SPU pays $10 as a subsidy for their customers, to encourage participation by 
keeping customer costs low. Residents call the SCC to order a barrel and either 
pick up the barrel(s) at a central location, or can have barrels delivered for an 
additional fee of $15 for the first barrel, and $5 for each additional barrel. SPU 
offers discounts on barrel purchases and delivery to low-income families. There 
is no limit on barrel purchases. The program sold approximately 5,000 barrels in 
2005, and about 1,500 in 2006. 

Beneficiary: Residents 
Reference(s):  http://www.seattle.gov/util/Services/Yard/Natural_Lawn_&_Garden_Care/ 

BuyCompostBinsRainBarrels/index.htm 
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OR: Portland 

 

 

   

Awards/Recognition 
IL: Chicago 
Incentive Type:  Awards and Recognition Programs 
Program Name:  Mayor Daley’s GreenWorks Awards 
Description:  Mayor Daley's GreenWorks Awards promote a green city  by recognizing 

businesses, non-profits, schools and government agencies whose buildings, 
practices, and products or services are environmentally responsible. The 
GreenWorks Awards are presented annually. 

Beneficiary: Projects/buildings must be located in the city  of Chicago. The award program is 
open to businesses, non-profits, schools, and government agencies.  

Reference(s):  http://www.cityofchicago.org/city/webportal/portalDeptCategoryAction.do?BV_ 
SessionID=@@@@1791384520.1225235751@@@@&BV_EngineID=cccdade 
fieleijdcefecelldffhdfhk.0&deptCategoryOID=-536895154&contentType=COC_  
EDITORIAL&topChannelName=Dept&entityName=Environment&deptMainCa 
tegoryOID=-536887204  

Incentive Type:  Awards and Recognition Programs 
Program Name:  Businesses for an Environmentally Sustainable Tomorrow (BEST) 
Description:  Since 1993, the BEST Awards have been presented annually to Portland area 

companies demonstrating excellence in business practices that promote economic 
growth and environmental benefits. The BEST Awards recognize businesses with 
significant and unique achievements in the following categories: (1) BEST 
Practices for Sustainability for Small, Medium and Large companies, 
(2) Sustainable Products or Services, (3) Innovations in Resource Conservation, 
(4) Green Building, and (4) Sustainable Food Systems. 

Beneficiary: Local businesses 
Reference(s):  http://www.portlandonline.com/OSD/index.cfm?c=41891  

OR: Portland 
Incentive Type:  Awards/Recognition 
Program Name:  Eco-logical Business Program  
Description:  A certification and recognition program  to highlight environmentally friendly  

businesses. After a certification visit, participating shops receive a shop display  
package, press coverage, listing on the program  web site, and promotion on the 
radio and at public events. 

Beneficiary: Commercial 
Reference(s):  http://www.ecobiz.org/  

PA: Philadelphia 
Incentive Type:  Awards and Recognition Programs 
Program Name:  Philadelphia Sustainability Awards 
Description:  Projects are granted recognition awards for sustainability in a variety of 

categories, including water efficiency/conservation, pollution prevention, 
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landscaping/greening, habitat protection, best management practices, stormwater 
management, and green building elements, among many others. 

Beneficiary: Businesses, non-profits, community organizations, individuals, schools and 
government agencies in the Greater Philadelphia region 

Reference(s):  http://www.philadelphiasustainabilityawards.org/ 

PA: Philadelphia 
Incentive Type:  Awards and Recognition Programs 
Program Name: Stormwater BMP Recognition Program 
Description:  The BMP Recognition Program recognizes innovative stormwater Best 

Management Practices (BMPs) in the southeastern region of Pennsylvania. The 
program is looking for projects such as rain gardens, green roofs, infiltration 
swales, and treatment wetlands. Those who are recognized will receive a 
certificate and/or award from top officials of the Department of Environmental 
Protection (DEP) and the City of Philadelphia; recognition at an awards 
ceremony; and region-wide media exposure, such as in partner newsletters and 
the PWD newsletter, which reaches over half a million households and 
businesses in the region, in addition to acknowledgment on the PWD website. 

Beneficiary: Landscape architects, engineers, developers, university students, neighborhood 
residents and others 

Reference(s):  http://www.stormwaterbmp.org/stormwaterbmp/ 

WA: King County 
Incentive Type:  Awards/Recognition 
Program Name: Businesses for Clean Water 
Description:  The Businesses for Clean Water program recognizes companies that successfully 

prevent storm water pollution at their sites. 
Beneficiary: Commercial 
Reference(s): http://www.envirostars.com/news/articles/detail.cfm?Article=3andCategory= 

4andList=30,16,26,25,9,3 

WA: King County 
Incentive Type:  Awards and Recognition Programs 
Program Name: Greening In Place Awards 
Description:  Annual awards that honor the planning and design teams of public facilities that 

reflect environmental sustainability. 
Beneficiary: Planning and design teams 
Reference(s):  http://www.estormwater.com/King-County-Wash-Presents-Greening-in-Place-

Awards-newsPiece16766 
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Executive Summary 
 

Many communities across the United States face the challenge of balancing water quality protection with 

the desire to accommodate new growth and development. These cities and counties are finding that a 

review of local ordinances beyond just stormwater regulations is necessary to remove barriers and ensure 

coordination across all development codes for better stormwater management and watershed protection. 

Local policies, such as landscaping and parking requirements or street design criteria, should complement 

strong stormwater standards and make it easier for developers to meet multiple requirements 

simultaneously.  

 

EPA’s Water Quality Scorecard was developed to help local governments identify opportunities to 

remove barriers, and revise and create codes, ordinances, and incentives for better water quality 

protection. It guides municipal staff through a review of relevant local codes and ordinances, across 

multiple municipal departments and at the three scales within the jurisdiction of a local government 

(municipality, neighborhood, and site),
1
 to ensure that these codes work together to protect water quality 

goals. The two main goals of this tool are to: (1) help communities protect water quality by identifying 

ways to reduce the amount of stormwater flows in a community and (2) educate stakeholders on the wide 

range of policies and regulations that have water quality implications. 

 
The scorecard is for municipalities of various sizes in rural, suburban, and urban settings, including those 

that have combined sewers, municipal separate storm sewers, and those with limited or no existing 

stormwater infrastructure. It can help municipal staff, stormwater managers, planners, and other 

stakeholders to understand better where a municipality’s
2
 land development regulations and other 

ordinances may present barriers or opportunities to implementing a comprehensive water quality 

protection approach. The scorecard provides policy options, resources, and case studies to help 

communities develop a comprehensive water quality program. 

 

Background 

 
Growth and development expand communities’ opportunities by bringing in new residents, businesses, 

and investments. Growth can give a community the resources to revitalize a downtown, refurbish a main 

street, build new schools, and develop vibrant places to live, work, shop, and play. The environmental 

impacts of development, however, can make it more difficult for communities to protect their natural 

resources. The U.S. Census Bureau projects that the U.S. population will reach 400 million people by 

about 2040, which will add continued development pressure on local communities and the environment. 

Many communities are asking where and how they can accommodate this growth while maintaining and 

improving their water resources.   

 

Land development directly affects watershed functions. When development occurs in previously 

undeveloped areas, the resulting alterations to the land can dramatically change the transportation and 

                                                 
1
 While the watershed scale is the best scale at which to look regionally at water quality protection strategies, it can 

be difficult to align policies, incentives, and regulations across political boundaries. For purposes of implementation, 

the largest scale the scorecard uses is the municipality.   
2
 The term ―municipality‖ as used by the International City/County Management Association (ICMA) refers to local 

government at both the city and county levels. 
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storage of water. Residential and commercial development create impervious surfaces and compacted 

soils that filter less water, which increases surface runoff and decreases groundwater infiltration. These 

changes can increase the volume and velocity of runoff, the frequency and severity of flooding, and peak 

storm flows. 

 

Many communities are already struggling with degraded water bodies and failing infrastructure. For 

example, EPA’s National Water Quality Inventory: 1996 Report to Congress indicated that 36 percent of 

total river miles assessed were impaired.
3
  In EPA’s 2004 Report to Congress, that percentage increased 

to 44 percent.
4
  Further, a report by the National Academy of Sciences found urban stormwater is 

estimated to be the primary source of impairment for 13 percent of assessed rivers, 18 percent of lakes, 

and 32 percent of estuaries—significant numbers given that urban areas cover only 3 percent of the land 

mass of the United States.
5
 

 

Urban runoff also affects existing wastewater and drinking water systems. EPA estimates that between 

23,000 and 75,000 sanitary sewer overflows occur each year in the United States, releasing between 3 and 

10 billion gallons of sewage annually.
6
 Many of these overflow problems stem from poor stormwater 

management. Many municipalities—both large and small—must address the impact of existing 

impervious areas, such as parking lots, buildings, and streets and roads, that have limited or no 

stormwater management while at the same time trying to find effective and appropriate solutions for new 

development.   

 

These water quality impairments exist, in part, because historically stormwater management—and indeed 

stormwater regulation—has focused primarily at the site level. The reasoning was that if one managed 

stormwater correctly at the site, then the protection of the community’s water bodies occurred. However, 

as the findings of EPA’s National Water Quality Inventory demonstrated, this strategy has not been as 

effective for two main reasons.   

 

First, the site-level approach does not take into account the amount of off-site impervious surfaces. 

During the development boom from 1995-2005, rain-absorbing landscapes, such as forests, wetlands, and 

meadows, were transformed into large areas of houses, roads, office buildings, and retail centers. This 

development created vast areas of impervious cover, which generated significant increases in stormwater 

runoff. However, the amount of development in the watershed is not simply the sum of the sites within it. 

Rather, total impervious area in a watershed is the sum of sites developed plus the impervious surface of 

associated infrastructure supporting those sites, such as roads and parking lots.  

 

Second, federal stormwater regulations focus on reducing pollutants in the runoff—the sediments from 

roads, fertilizers from lawns, etc.—and not on the amount of stormwater coming from a site. 

Nevertheless, the increased volume of runoff coming into a municipality’s water bodies scours streams, 

dumps sediments, and pushes existing infrastructure past its capacity limits. Failure to consider the 

cumulative impact—this loss of natural land, increased imperviousness, and resulting stormwater runoff 

volumes— on regional water quality and watershed health has led communities to seek stormwater 

solutions that look beyond site-level approaches. 

                                                 
3
 U.S. EPA National Water Quality Inventory: 1996 Report to Congress: 

http://www.epa.gov/305b/96report/index.html  
4
 U.S. EPA National Water Quality Inventory: 2004 Report to Congress: 

http://www.epa.gov/owow/305b/2004report/  
5
 Urban Stormwater Management in the United States, National Research Council of the National Academy of 

Sciences, 2008: http://dels.nas.edu/dels/rpt_briefs/stormwater_discharge_final.pdf  
6
 U.S. EPA National Water Quality Inventory: 2004 Report to Congress: 

http://www.epa.gov/owow/305b/2004report/  
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 3 

 

Communities are recognizing the importance of managing water quality impacts of development at a 

variety of scales, including the municipal, the neighborhood, and site levels. A range of planning and 

development strategies at the municipal and neighborhood scales are necessary to address stormwater 

management comprehensively and systematically. At the same time that stormwater management is 

moving beyond the site level, it is also evolving beyond hardscaped, engineered solutions, such as basins 

and curb-and-gutter conveyance, to an approach that manages stormwater through natural processes.   

 

A green infrastructure approach provides a solution to thinking at all 3 scales as well as how to change the 

specific types of practices used on the site.. Green infrastructure is a comprehensive approach to water 

quality protection defined by a range of natural and built systems that can occur at the regional, 

community, and site scales. At the larger regional or watershed scale, green infrastructure is the 

interconnected network of preserved or restored natural lands and waters that provide essential 

environmental functions. Large-scale green infrastructure may include habitat corridors and water 

resource protection. At the community and neighborhood scale, green infrastructure incorporates planning 

and design approaches such as compact, mixed-use development, parking reductions strategies and urban 

forestry that reduces impervious surfaces and creates walkable, attractive communities. At the site scale, 

green infrastructure mimics natural systems by absorbing stormwater back into the ground (infiltration), 

using trees and other natural vegetation to convert it to water vapor (evapotranspiration), and using rain 

barrels or cisterns to capture and reuse stormwater. These natural processes manage stormwater runoff in 

a way that maintains or restores the site’s natural hydrology.   

 

At the municipal scale, decisions about where and how our towns, cities, and regions grow are the first, 

and perhaps most important, development decisions related to water quality. Preserving and restoring 

natural landscape features (such as forests, floodplains, and wetlands) are critical components of green 

infrastructure. By choosing not to develop on and thereby protecting these ecologically sensitive areas, 

communities can improve water quality while providing wildlife habitat and opportunities for outdoor 

recreation. In addition, using land more efficiently reduces and better manages stormwater runoff by 

reducing total impervious areas. Perhaps the single most effective strategy for efficient land use is 

redevelopment of already degraded sites, such as abandoned shopping centers or underused parking lots, 

rather than paving greenfield sites.   

 

At the intermediate or neighborhood scale, green infrastructure includes planning and design approaches 

such as compact, mixed-use development, narrowing streets and roads, parking reduction strategies, and 

urban forestry that reduce impervious surfaces and better integrate the natural and the built environment.  

 

At the site scale, green infrastructure practices include rain gardens, porous pavements, green roofs, 

infiltration planters, trees and tree boxes, and rainwater harvesting for non-potable uses such as toilet 

flushing and landscape irrigation. These processes represent a new approach to stormwater management 

that is not only sustainable and environmentally friendly, but cost-effective as well.   

 

Municipalities are realizing that green infrastructure can be a solution to the many and increasing water-

related challenges facing municipalities, including flood control, combined sewer overflows, Clean Water 

Act requirements, and basic asset management of publicly owned treatment systems. Communities need 

new solutions and strategies to ensure that they can continue to grow while maintaining and improving 

their water resources. This Water Quality Scorecard seeks to provide the policy tools, resources, and case 

studies to both accommodate growth and protect water resources.   
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The Water Quality Scorecard 
 

EPA worked with numerous water quality experts, local government staff, developers, urban designers, 

and others working on land use and water quality issues to develop this Water Quality Scorecard. The 

purpose of the scorecard is to address water quality protection across multiple scales (municipality, 

neighborhood, and site) and across multiple municipal departments. This scorecard can help municipal 

staff, stormwater managers, planners, and other stakeholders to understand better where a municipality’s 

land development regulations and other ordinances may present barriers or opportunities to implementing 

a comprehensive green infrastructure approach. The tool’s two main goals are to: (1) help communities 

protect water quality by identifying ways to reduce the amount of stormwater flows in a community and 

(2) educate stakeholders on the wide range of policies and regulations that have water quality 

implications.  

 

Communities throughout the U.S. are implementing stormwater regulations that require or encourage the 

use of green infrastructure for managing stormwater on site. These cities and counties are finding that, to 

better manage stormwater and protect watersheds, green infrastructure policies require a review of many 

other local ordinances to remove barriers and ensure coordination across all development codes. Local 

policies, such as landscaping and parking requirements or street design criteria, should complement 

strong stormwater standards and make it easier for developers to meet multiple requirements 

simultaneously. At the same time, if these policies support water quality goals, they can independently 

reduce and better manage stormwater runoff.  

 

HOW TO USE THE SCORECARD 

 

This scorecard is a locally controlled self-assessment and guide for better incorporating green 

infrastructure practices at the municipal, neighborhood, and site scales. While one department or agency 

could complete the tool, the effectiveness of this tool will increase if an interagency process is established 

to review all local codes and policies that might affect water quality.  

 

Completing the Water Quality Scorecard requires different documents, plans, codes, and guidance 

manuals. While the legal structure for stormwater management and land development regulation varies 

among municipalities, the following list contains the most common and relevant documents to complete 

this scorecard and describes how they can create impervious cover.   

 

 Zoning ordinances specify the type and intensity of land uses allowed on a given parcel. A zoning 

ordinance can dictate single-use low-density zoning, which spreads development throughout the 

watershed, creating considerable excess impervious surface. 

 

 Subdivision codes or ordinances specify development elements for a parcel: housing footprint 

minimums, distance from the house to the road, the width of the road, street configuration, open 

space requirements, and lot size—all of which can lead to excess impervious cover.  

 

 Street standards or road design guidelines dictate the width of the road, turning radius, street 

connectivity, and intersection design requirements. Often in new subdivisions, roads tend to be too 

wide, which creates excess impervious cover. 

 

 Parking requirements generally set the minimum, not the maximum, number of parking spaces 

required for retail and office parking. Setting minimums leads to parking lots designed for peak 
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demand periods, such as the day after Thanksgiving, which can create acres of unused pavement 

during the rest of the year. 

 

 Setbacks define the distance between a building and the right-of-way or lot line and can spread 

development out by leading to longer driveways and larger lots. Establishing maximum setback 

lines for residential and retail development will bring buildings closer to the street, reducing 

impervious cover associated with long driveways, walkways, and parking lots.  

 

 Height limitations limit the number of floors in a building. Limiting height can spread development 

out if square footage is unmet by vertical density. 

 

 Open space or natural resource plans detail land parcels that are or will be set aside for recreation, 

habitat corridors, or preservation. These plans help communities prioritize their conservation, 

parks, and recreation goals.    

 

 Comprehensive plans may be required by state law, and many cities, towns, and counties prepare 

comprehensive plans to support zoning codes. Most comprehensive plans include elements 

addressing land use, open space, natural resource protection, transportation, economic 

development, and housing, all of which are important to watershed protection. Increasingly, local 

governments are defining existing green infrastructure and outlining opportunities to add new 

green infrastructure throughout the community. 

 

An initial step in using this tool is to convene appropriate staff to review various sections of the tool and 

coordinate to both identify opportunities for change and address the potential inconsistencies between 

policies. The approaches described in this scorecard may be under the control of a number of different 

local government agencies, including:  

 

 Parks and Recreation 

 Public Works 

 Planning 

 Environmental Protection 

 Utilities  

 Transportation 

 

The scorecard’s review of land use and development policies provides guidance for implementing a range 

of regulatory and non-regulatory approaches, including land use planning elements, land acquisition 

efforts, and capital investment policies that can help various municipal agencies integrate green 

infrastructure into their programs. Internal agency policies and practices, such as maintenance protocols 

or plan review processes, may be potential barriers as well.  

 

Each policy or approach is described in the context of its potential for providing water quality benefits, 

although most of the policies have many additional benefits for community livability, human health, air 

quality, energy use, wildlife habitat, and more. This tool does not provide model ordinance language. It 

emphasizes best practices and helps municipalities understand the incremental steps for changing specific 

policies and internal agency practices. The scorecard divides the tools and policies into four categories:  

 

1. Adopt plans 

2. Remove barriers 

3. Adopt incentives 
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4. Enact regulations  

 

These four categories provide greater structure to the compiled tools by organizing the policies or 

approaches as incremental changes and updates. These categories may help municipal staff prioritize 

which tools to work on based on local factors like resources, time, and political support. For example, an 

appropriate first step in the process of updating local regulations may be to remove a barrier rather than 

enacting a new regulation. Most policy options avoid specific performance guidance so that the tool is 

useful to a range of municipalities in different contexts. However, the case studies and resources provide 

locally appropriate performance measures where possible. 

 

To highlight the diverse nature of green infrastructure approaches, as well as the fact that oversight over 

these policies resides in various municipal agencies, the scorecard has five sections:  

 

1. Protect Natural Resources (Including Trees) and Open Space 

2. Promote Efficient, Compact Development Patterns and Infill  

3. Design Complete, Smart Streets that Reduce Overall Imperviousness  

4. Encourage Efficient Provision of Parking  

5. Adopt Green Infrastructure Stormwater Management Provisions  

 

The five sections organize green infrastructure approaches based on drivers of impervious cover at the 

municipal, neighborhood, and site scales. Yet all three scales may be in any single section. For example, 

the parking section will have questions that address the municipal, neighborhood and site level 

considerations. 
 

The scorecard describes alternative policy or ordinance information that, when implemented, would 

support a comprehensive green infrastructure approach, and will allow the municipality to determine 

where, in the broad spectrum of policy implementation, their policies fall. 

A NOTE ABOUT THE POINT SYSTEM 

 

The tool includes a point system to make it easier to evaluate and improve local programs. The 

municipality can decide whether to use the point system at all. If the point system is used, municipalities 

can set locally appropriate thresholds and goals. 

 

Governments could choose to use the point system in many different ways, including:  

 

 State governments could require municipalities to complete the Water Quality Scorecard and 

establish measures for improvement over different permit cycles. For example, a municipality 

might have to improve its score by some number of points before the next permit cycle.  

 

 Local governments could determine a score based on existing programs and policies and then set 

goals from this baseline. Local targets may include incremental yearly improvements or 

achieving additional points in a particular section, such as ―Encourage Efficient Parking Supply‖ 

or ―Protect Natural Resources and Open Space.‖  

 

 Stakeholders such as watershed groups or environmental organizations could complete the 

scorecard and then provide feedback and information assistance to the local government about 

sections within the scorecard that received few points and might be an area for improvement.  
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 The total score or scores in certain sections could educate elected officials, decision makers, and 

others about the importance of these issues and the role of local policies in addressing them.  

 

 A lack of points in one section may alert a municipality that a certain area, such as parking, lacks 

local ordinances that support green infrastructure and may be ripe for improvement.  

 

 Variation in the number of points achieved across the five sections may help a municipality to 

better assess local sources of impervious cover and potential for the introduction of green 

infrastructure.  

 

Because the scorecard is for use by a range of community types and sizes in locations throughout the 

U.S., please note that no single municipality will be able to receive every point. Some questions and 

points may only be available to urban municipalities while others may only be available to those in a 

suburban or rural setting.  

TIPS FOR BUILDING RELATIONSHIPS BETWEEN STORMWATER MANAGERS, LAND USE 

PLANNERS, AND OTHER LOCAL OFFICIALS 

 

Effective stormwater management requires coordination and collaboration across many different 

municipal departments and processes. Below are some ideas for incorporating stormwater management in 

traditional planning processes and programs. 

 

 Include both land use planners and stormwater managers in pre-concept and/or pre-application 

meetings for potential development projects. 

  

 Use local government sites (e.g., schools, regional parks, office buildings, public works yards) as 

demonstration projects for innovative land use strategies and stormwater management. Form a 

team that includes land use planners, stormwater managers, parks and school officials, etc. to 

work out the details.  

 

 Include stormwater managers in the comprehensive plan process to incorporate overall watershed 

and stormwater goals.  

 

 Make sure that both land use planners and stormwater managers are involved in utility and 

transportation master planning.  

 

 Allow stormwater managers to be involved in economic development planning, especially for 

enterprise zones, Main Street projects, and other projects that involve infill and redevelopment. 

Encourage stormwater managers to develop efficient watershed-based solutions for these plans.  

 

 Develop cross training and joint activities that allow land use planners, stormwater managers, and 

transportation, utility, and capital projects planners to explore the improved integration of various 

land use and stormwater processes.  

 

 Hold staff trainings with speakers that are knowledgeable about smart growth and stormwater 

management. Alternately, encourage land use planners, stormwater managers, and other local 

officials to attend trainings on this topic as a team. 
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TABLE 1: WATER QUALITY SCORECARD QUICK REFERENCE GUIDE 

 

INCORPORATING GREEN INFRASTRUCTURE PRACTICES AT  
THE MUNICIPAL, NEIGHBORHOOD, AND SITE SCALES 

SUMMARY 
 Policy Question Goal 

PROTECT NATURAL RESOURCES (INCLUDING TREES) AND OPEN SPACE 

1A. Natural Resource Protection 

 Are development policies, regulations, and 

incentives in place to protect natural 

resource areas and critical habitat? 

Protect natural resource areas (e.g., forests, prairies) and 

critical habitat (e.g., conservation corridors, buffer zones, 

wildlife preserves) from future development. 

 Are no-development buffer zones and other 

protective tools in place around wetlands, 

riparian areas, and floodplains to 

improve/protect water quality? 

Protect critical areas such as wetlands, floodplains, lakes, 

rivers, and estuaries with a mandatory no-development 

buffer. 

 

 Does the community have protection 

measures for source water protection areas 

through land use controls and stewardship 

activities? 

Protect source water areas from current or potential sources 

of contamination. 

1B. Open Space Protection 

 Does the jurisdiction have adequate open 

space in both developed and greenfield areas 

of the community? 

Create open networks throughout a community that serve a 

dual function of providing recreational areas and assisting 

in management of stormwater runoff. 

1C. Tree Preservation 

 Does the local government have a 

comprehensive public urban forestry 

program? 

Protect and maintain trees on public property and rights-of-

way and plant additional trees to enhance the urban tree 

canopy. 

 Has the community taken steps to protect 

trees on private property? 

Preserve trees on private property and require replacement 

when trees are removed or damaged during development. 

 Do local codes encourage or require street 

trees as part of road and public right-of-way 

capital improvement projects? 

Leverage existing capital funds to plant more street trees 

and add multiple benefits to the public right-of-way. 

PROMOTE EFFICIENT, COMPACT DEVELOPMENT PATTERNS AND INFILL 

2A. Infill and Redevelopment 

 Are policy incentives in place to direct 

development to previously developed areas? 

Municipalities implement a range of policies and tools to 

direct development to specific areas.  

2B. Development in Areas with Existing Infrastructure 

 Is the jurisdiction directing growth to areas 

with existing infrastructure, such as sewer, 

water, and roads? 

Adopt policies, incentives, and regulations to direct new 

development to areas that have infrastructure, such as water 

and sewer. 

2C. Mixed-Use Development 

 Are mixed-use and transit-oriented 

developments allowed or encouraged? 

Revise codes and ordinances to allow for the ―by right‖ 

building of mixed-use and transit-oriented developments.  

DESIGN COMPLETE, SMART STREETS THAT REDUCE OVERALL IMPERVIOUSNESS 

3A. Street Design 

 Do local street design standards and 

engineering practices encourage streets to be 

no wider than is necessary to move traffic 
effectively? Do policies allow narrow 

Appropriate street widths allow narrower lanes for certain 

street types, thereby reducing overall imperviousness. 
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neighborhood streets designed to slow traffic 

and create safer conditions for pedestrians 

and bicyclists? 

 Are shared driveways, reduced driveway 

widths, two-track driveways, and rear 

garages and alleys encouraged for all single-

family developments? 

Encourage alternative forms and decreased dimensions of 

residential driveways and parking areas. 

3B. Green Infrastructure Elements and Street Design 

 Are major street projects required to 

integrate green infrastructure practices as a 

standard part of construction, maintenance, 

and improvement plans? 

Formally integrate green infrastructure into standard 

roadway construction and retrofit practice. 

 Do regulations and policies promote use of 

pervious materials for all paving areas, 

including alleys, streets, sidewalks, 

crosswalks, driveways, and parking lots? 

Build and retrofit these surfaces with pervious materials to 

reduce stormwater runoff and its negative impacts. 

ENCOURAGE EFFICIENT PROVISION OF PARKING 

4A. Reduced Parking Requirements 

 Does your local government provide 

flexibility regarding alternative parking 

requirements (e.g., shared parking, off-site 

parking) and discourage over-parking of 

developments? Do parking requirements 

vary by zone to reflect places where more 

trips are on foot or by transit? 

Match parking requirements to the level of demand and 

allow flexible arrangements to meet parking standards.   

 

4B. Transportation Demand Management Alternatives 

 Does the municipality allow developers to 

use alternative measures such as 

transportation demand management or in-

lieu payments to reduce required parking? 

Provide flexibility to reduce parking in exchange for 

specific actions that reduce parking demands on site.  

4C. Minimizing Stormwater From Parking Lots 

 Are there requirements for landscaping 

designed to minimize stormwater in parking 

lots? 

Require substantial landscaping to help reduce runoff.  

ADOPT GREEN INFRASTRUCTURE STORMWATER MANAGEMENT PROVISIONS 

5A. Green Infrastructure Practices 

 Are green infrastructure practices 

encouraged as legal and preferred for 

managing stormwater runoff? 

Make all types of green infrastructure allowed and legal 

and remove all impediments to using green infrastructure 

(including for stormwater requirements), such as limits on 

infiltration in rights-of-way, permit challenges for green 

roofs, safety issues with permeable pavements, restrictions 

on the use of cisterns and rain barrels, and other such 

unnecessary barriers. 

 Do stormwater management plan reviews 

take place early in the development review 

process? 

Incorporate stormwater plan comments and review into the 

early stages of development review/site plan review and 

approval, preferably at pre-application meetings with 

developers.  

 Do local building and plumbing codes allow 

harvested rainwater use for exterior uses 

such as irrigation and non-potable interior 

uses such as toilet flushing? 

Ensure that the municipality allows and encourages 

stormwater reuse for non-potable uses. 

 Are provisions available to meet stormwater 

requirements in other ways, such as off-site 

Allow off-site management of runoff while still holding 

developers responsible for meeting stormwater 
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management within the same sewershed or 

―payment in lieu‖ of programs, to the extent 

that on-site alternatives are not technically 

feasible? 

management goals. 

5B. Maintenance/Enforcement 

 Does your stormwater ordinance include 

monitoring, tracking, and maintenance 

requirements for stormwater management 

practices? 

Incorporate monitoring, tracking, and maintenance 

requirements for stormwater management practices into 

your municipal stormwater ordinance. 
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Getting Started 
 

Below are suggested steps to help complete the Water Quality Scorecard: 
 

Step 1. Review the scorecard to identify which agencies, departments, or personnel will be required to complete each section.  

 

Step 2. Convene appropriate staff to review various sections of the tool, and work together to ensure that updates and changes to codes, policies, and 

internal processes align well with other agency changes. 

 

Step 3. Collect existing ordinances and policies that will be necessary references to complete the scorecard.  

 

Step 4. Coordinate between appropriate agencies or departments to complete the scorecard.  

 

 

Please indicate by your signature that you have reviewed the tool with all co-signees of this document (name, department, and date): 

 
 

____________________________________________________________________________________________________________________ 

 

 

____________________________________________________________________________________________________________________ 

 

 

____________________________________________________________________________________________________________________ 

 

 

____________________________________________________________________________________________________________________ 

 

 

____________________________________________________________________________________________________________________ 

 

 

 
Step 5:  Identify sections of the scorecard and/or specific policy questions that should be prioritized for immediate revision or update.  

 
Step 6: Identify short-, medium-, and long-term goals and strategies for revising local policies to better support green infrastructure.
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Section 1: Protect Natural Resources (Including Trees) and Open Space 
 

 

1.A—Natural Resource 

Protection 

 

 

Tools and Policies 

 

Points 

Available 

 

Points 

Received 

or N/A 

 

Notes and Local References  

 

 (1)  Sensitive Natural 

Lands/Critical Area Protection 

 

Question: Are development 

policies, regulations, and incentives 

in place to protect natural resource 

areas and critical habitat?  

 

Goal: Protect natural resource areas 

(e.g., forests, prairies) and critical 

habitat (e.g., conservation corridors, 

buffer zones, wildlife preserves) 

from future development.  

 

Why:  Protection of significant 

tracts of critical lands and wildlife 

habitat will aid in protecting and 

improving water quality by 

increasing infiltration and 

groundwater recharge, preventing 

erosion and contamination of 

ground water and surface water 

resources, and protecting sources of 

drinking water. 

 

Adopt Plans/Educate: 

 

 Identify and map critical natural resource areas (e.g., 

steep slopes, wildlife habitat, forests, drinking water 

source areas).  

 

 The local comprehensive plan contains a natural resource 

protection element with goals calling for preservation of 

identified critical natural resource areas.  

 

 Identify key natural resource areas for protection in 

jurisdiction’s parks and open space plan. 

 

 Assist landowners in identifying sensitive natural areas 

and laying out developments to avoid such areas.   

 

 Local plans establish and enforce areas which are 

available for development and which lands are a priority 

for preservation. 

 

 

 

 

1  

 

 

 

1 

 

 

 

1 

 

 

 

1 

 

 

 

1 

 

 

 

 

 

Remove Barriers: 

 

 Protection of sensitive natural areas and wildlife habitat 

qualifies for credit towards local open space dedication 

and set-aside requirements. 

 

 

 

 

1 

  

 

Adopt Incentives:  

 

 Provide financial support to or collaborate with land 

trusts to acquire critical natural areas. 

 

 

 

1 
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 Establish a dedicated source of funding for open space 

acquisition and management (e.g., bond proceeds, sales 

tax). 

 

 Adopt a transferable developments rights program to 

provide an incentive for landowners to preserve sensitive 

natural lands and wildlife habitat. 

 

 Land use regulations provide for the creation of cluster 

and conservation subdivision on the periphery of urban 

growth areas to encourage preservation of intact blocks 

of sensitive natural areas. 

 

 

 

2 

 

 

 

1 

 

 

 

 

1 

 

Enact Regulations:  

 

 Adopt regulations to protect steep slope, hillsides, and 

other sensitive natural lands (e.g., by limiting 

development on slopes > 30% or requiring larger lot 

sizes in sensitive areas). 

 

 Adopt wildlife habitat protection regulations aimed at 

preserving large contiguous blocks of habitat areas. 

 

 Create agriculture/natural resource zoning districts (e.g., 

minimum lot size of 80 acres and larger) to preserve 

agricultural areas and forests.  

 

 

 

 

 

2 

 

 

 

 

2 

 

 

 

2 

  

 

(2)  Protection Of Water 

Bodies/Aquifers 

 

a. Question: Are no-development 

buffer zones and other protective 

tools in place around wetlands, 

riparian areas, and floodplains that 

improve/protect water quality? 

 

 

Adopt Plans/Educate: 

 

 Identify and map critical water resource areas. 

 

 The local comprehensive plan contains a water quality 

protection element with goals calling for protection of 

identified water bodies and other water resource areas 

such as wetlands. 

 

 

 

 

1 

 

 

1 
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Goal: Protect critical areas such as 

wetlands, floodplains, lakes, rivers, 

and estuaries with a mandatory no-

development buffer. 

 

Why: The use of these practices 

will reduce pollutant loads and 

hydrologic alterations to water 

bodies.  

 Identify key critical water resource areas for protection in 

jurisdiction’s parks and open space plan. 

 

 Cooperate in developing regional approaches to 

watershed protection and stormwater management. 

 

 

1 

 

 

1 

 

Remove Barriers: 

 

   Wetlands and other water bodies and buffer areas qualify 

for credit against local open space dedication/set-aside 

regulations.  

 

 

 

 

1 

  

 

Adopt Incentives: 

 

 Protected water bodies and buffer areas qualify for twice   

the credit (or more) against open space requirements set 

by the municipality. 

 

 Restoration of degraded riparian/wetland areas qualifies 

for additional open space credit within the local 

municipal system. 

 

 Transfer of density from protected riparian areas/buffers 

to upland portions of development sites. 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

1 

  

 

Enact Regulations:  

 

 Riparian and wetland buffer areas required by local land 

use regulations 

           --Buffer is at least 50 feet (as measured from the 

top of bank) = 1 point 

           --Buffer is at least 100 feet (as measured from the 

top of bank)  = 2 points 

           --Buffer is greater than 100 feet (as measured from 

the top of bank)  = 3 points 

       

 

 Critical water resource areas cannot be counted in 

 

 

 

1 to 3 

points 

 

 

 

 

 

 

 

 

1 
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calculating allowable density on a site (e.g., on a 200-

acre site with 50 acres of wetlands, only 150 acres can be 

used to calculate density under zone district regulations, 

and only those 150 acres may be developed). 

 

 Development in floodplains is prohibited or must 

demonstrate no adverse impacts upstream and 

downstream (See resources below for details on ―no 

adverse impact‖ approach to floodplain management). 

 

 Stormwater quality and quantity performance standards 

exist for development sites (e.g., restrictions on 

sedimentation levels, pre/post development flows). 

 

 Local regulations require restoration of degraded 

riparian/wetland areas on a development site. 

 

 Compensation for damage to riparian/wetland areas must 

be on a minimum 2:1 basis on- or off-site. 

 

 Performance standards exist and are well enforced for 

stormwater discharges to wetlands that protect the 

hydrologic regimes and limit pollutant loads. 

 

 

 

 

 

 

2 

 

 

 

 

 

1 

 

 

 

 

1 

 

 

1 

 

 

 

1 

 

b. Question: Does the community 

have protection measures for source 

water protection areas through land 

use controls and stewardship 

activities? 

 

Goal: Protect source water areas 

from current or potential sources of 

contamination. 

 

Why: These practices will help 

 

Adopt Plans/Educate: 

 

 Local land use plans identify aquifer recharge/source 

water areas and recommend protective measures. 

 

 Require that all stormwater inlets carry a notice 

regarding discharge to receiving waters. 

 

 Map and publish wellhead and aquifer recharge areas to 

alert developers to potential restrictions. 

 

 

 

 

1 

 

 

1 

 

 

1 
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safeguard community health, reduce 

the risk of water supply 

contamination, and potentially 

reduce water treatment costs. 

 

 

 

Adopt Incentives: 

 

 Identification of drinking water source protection and 

aquifer recharge areas with a dedicated funding source in 

place to purchase and protect such areas. 

 

 Protection of critical water source areas qualifies for 

additional credit towards local open space requirements. 

 

 

 

 

1 

 

 

 

 

1 

  

 

Enact Regulations:  

 

 Adopt well-head protection regulations/zones to prevent 

incompatible development and uses.  

 

 Adopt aquifer protection regulations/zones to prevent 

incompatible development and uses. 

 

 

 

 

1 

 

 

2 

  

 

1.B-- Open Space Protection 

 

Tools and Policies 

 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local References 

 

(1)  Question:  Does the 

jurisdiction have adequate open 

space in both developed and 

greenfield areas of the community? 

 

Goal:  Create open space networks 

throughout a community that serve 

a dual function of providing 

recreational areas and assisting in 

the management of stormwater 

runoff. 

 

Why:  In addition to providing 

open space throughout a community 

as an amenity, such a network can 

provide large areas that contribute 

little to stormwater loads and can 

 

Adopt Plans/Educate: 

 

 Adopt a community-wide open space and parks plan. 

 

 The local comprehensive plan contains an open 

space/parks element that recognizes the role of open 

space in sustainable stormwater management. 

 

 

 

 

1 

 

 

1 

  

 

Remove Barriers: 

 

 Green infrastructure practices count towards local open 

space set aside requirements up to 50% of total. 

 

 Allow and encourage retrofits of abandoned or 

underutilized public lands to serve as permanent or 

temporary open space and green infrastructure sites.  

 

 

 

1 

 

 

 

1 
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provide large areas for the 

infiltration and purification of 

stormwater. 

 

Create Incentives: 

 

 Additional open space credits are eligible for green 

stormwater management facilities improved/designed for 

public recreational purposes. 

 

 Provide credit against open space impact fees for green 

roofs. 

 

 

 

 

1 

 

 

 

1 

  

 

Enact Regulations: 

 

 Adopt neighborhood policies and ordinances that work to 

create neighborhood—not development site—open space 

amenities that are within ¼ to ½ mile walking distance 

from every residence.   

 

 Adopt an open space impact fee to purchase passive open 

space that can assist in stormwater management. 

 

 Adopt open space dedication and/or set aside 

requirements based on the demand generated by the 

development.  As a baseline, use the average open space 

requirements adopted by the National Recreation and 

Park Assn. (e.g., 10 acres of community and 

neighborhood parks for every 1,000 persons in a 

development or fraction thereof). 

 

 

 

 

1 

 

 

 

 

1 

 

 

 

1 

 

 

 

  

 

1.C--Tree Protection 

 

Tools and Policies 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local References 

 

(1)  Question:  Does the local 

government have a comprehensive 

public urban forestry program? 

 

Goal:  Protect and maintain trees on 

public property and rights-of-way 

 

Adopt Plans/Educate: 

 

 Survey and inventory existing trees on public lands and 

street rights-of-way. Document the characteristics and 

location of street trees and urban tree canopy to inform 

public tree planting, adoption, and maintenance 

 

 

 

1 
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and plant additional trees to 

enhance the urban tree canopy. 

 

Why:  Mature trees provide 

multiple community benefits, 

reduce overall stormwater runoff, 

and improve stormwater quality.  

programs. 

 

 Select tree species based on known performance for 

managing stormwater runoff. Publish list and make 

widely available for homeowners/others that plant street 

trees. 

 

 Conduct education and outreach about tree protection, 

proper maintenance, and replanting opportunities through 

printed materials, workshops, events, and signage. 

 

 Adopt a policy to protect existing trees on local 

government development sites (e.g., municipal parking 

lots, municipal buildings). 

 

 Maintain an active tree maintenance program for public 

trees, including pest control, pruning, watering, and 

similar measures. 

 

 

 

1 

 

 

 

 

1 

 

 

 

 

1 

 

 

1 

 

 

 

Remove Barriers:  

 

 Acknowledge trees as part of community infrastructure 

and develop a coordinated design for locating public 

utilities to provide enough space for mature tree canopy 

and root development. 

 

 

 

 

1 

 

 

 

  

 

Adopt Incentives:  

 

 Provide free or reduced-price trees to homeowners to be 

used as street trees. 

 

 

 

1 

 

  

 

Enact Regulations: 

 

 Require any public trees removed or damaged during 

construction associated with private development to be 

replaced on- or off-site with an equivalent amount of tree 

caliper (e.g., remove a 24-inch diameter tree/replace with 

6 four-inch diameter trees). 

 

 

 

1 
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 Adopt construction protection rules for all public trees 

(e.g., fencing, no storage of hazardous materials, avoid 

cutting into root zones). 

 

1 

 

(2)  Question:  Has the community 

taken steps to protect trees on 

private property? 

 

Goal:  Preserve trees on private 

property and require replacement 

when trees are removed or damaged 

during development. 

 

Why: Mature trees provide multiple 

environmental, economic, and 

community benefits, including 

improved water and air quality, 

reduced heat island effects, lowered 

energy costs, and improved 

community aesthetics. 

 

 

 

Adopt Plans/Educate:  

 

 Community plans specifically include tree preservation 

and replacement as community goals. 

 

 Conduct educational sessions for builders and developers 

regarding appropriate tree protection techniques and/or 

publish a technical tree protection manual. 

 

 Follow maintenance and inspection timelines and meet 

canopy goals and milestones by ensuring old trees 

survive, replacing dead or diseased trees, and planting 

new trees.  

 

 

 

 

1 

 

 

1 

 

 

 

 

 

1 

  

 

Remove Barriers:  

 

 Set up maintenance and inspection agreements for 

private properties meeting stormwater requirements or 

receiving stormwater fee credit for trees.  

 

 Set up long-term maintenance and inspection schedules 

for trees on public lands. 

 

 

 

 

1 

 

 

 

1 

  

 

Adopt Incentives:   

 

 Support local non-profits that plant trees and provide 

educational services. 

 

 Provide financial incentives for tree purchases and 

planting. 

 

 A tree fund has been established to receive in-lieu 

payments when trees must be removed from a 

development site to accommodate permitted projects. 

 

 

 

1 

 

 

1 

 

 

 

1 
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 Trees of a specified minimum size count towards a 

percentage of stormwater management requirements 

(e.g., partial credit given for each mature tree exceeding 

a specified height or canopy size). 

 

 Trees over a specified minimum size (e.g., 3-inch 

caliper) protected during development are credited 

towards landscaping requirements. 

-- meeting the established landscape requirement = 1 

point 

 --exceeding the established landscape requirement = 2 

points 

 

 

 

1 

 

 

 

 

1 to 2 

points 

  

Enact Regulations: 

 

 Require permits before removing trees on proposed 

development or redevelopment sites. Provide fines 

and/or stop-work authority for permit violations.  

 

 Set minimum tree preservation standards for new 

development sites. 

 

 Require site plans or stormwater plans to include tree 

preservation. 

 

 Require/allow tree replacement off-site for infill sites. 

 

 

 

1 

 

 

 

1 

 

 

1 

 

 

1 

 

  

 

(3)   Question: Are street trees 

encouraged or required as part of 

road and public right-of-way capital 

improvement projects? 

 

Goal: Leverage existing capital 

funds to plant more street trees and 

add multiple benefits to the public 

right-of-way. 

 

Why: Street trees can help manage 

 

Adopt Plans/Educate: 

 

 Local comprehensive and transportation plans support 

the planting of street trees by all private and public 

development projects. 

 

 Capital improvement plans include tree planning as part 

of project budgets. 

 

 

 

 

1 

 

 

 

1 

  

 

Adopt Incentives: 
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and reduce stormwater runoff while 

providing multiple public and 

environmental benefits. 

 

 Offer incentives, such as reduced setbacks or increased 

building densities, in exchange for additional tree 

preservation beyond ordinance requirements. 

 

 

1 

 

 

 

 

Enact Regulations: 

 

 All private and public developments are required to plant 

street trees in accordance with size, spacing, and other 

local government requirements.  

 

 New street designs and redesigns of existing streets take 

into account space for tree development and require 

necessary surface area and volume of soil dependent on 

type of tree species selected (this includes lateral root 

growth as well as direct downward growth to 

accommodate mature tree canopy and roots without 

adversely affecting other utilities). 

 

 Street specifications require permeable paving for 

sidewalks and other surfaces to reduce stormwater runoff 

and allow street trees to benefit from the available water. 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

 

 

 

1 

  

 

Total score for PROTECT NATURAL RESOURCE AREAS AND OPEN 

SPACE : 
 

  

80 

  

 

 

 

 

This section has been reviewed and scored by ______________________________________________________________________  

(Insert Department name and signee) 

 

 

RESOURCES  

 Planner’s Guide to Wetland Buffers for Local Governments, Environmental Law Institute: http://www.elistore.org/reports_detail.asp?ID=11272 
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 Mertes, James D. and James R. Hall. Park, Recreation, Open Space and Greenway Guidelines. National Recreation and Park Association, 1996. 

 Center for Watershed Protection guidance on aquatic buffers: 

http://www.cwp.org/Resource_Library/Restoration_and_Watershed_Stewardship/perviousarea.htm 

 ―Protecting Stream and River Corridors: Creating Effective Local Riparian Buffer Ordinances,‖ Carl Vinson Institute of Government, The University of 

Georgia: http://www.rivercenter.uga.edu/publications/pdf/riparian_buffer_guidebook.pdf 

 No Adverse Impact Floodplain Management, Association of State Floodplain Managers: 

http://www.floods.org/index.asp?menuID=349&firstlevelmenuID=187&siteID=1  

 Riparian Toolbox: Model Regulations and Legal Issues, Long Island Sound Study: http://www.longislandsoundstudy.net/riparian/legal.htm 

 Model Ordinances to Protect Local Resources: Aquatic Buffers, U.S. EPA: http://www.epa.gov/owow/nps/ordinance/osm1.htm 

 Duerksen, Christopher and Cara Snyder. Nature-Friendly Communities: Habitat Protection and Land Use Planning. Island Press, 2005. 

 City Trees: Sustainability Guidelines and Best Practices:  http://www.treetrust.org/pdf/community-forestry-city-trees-bonestroo.pdf  

 Guide to Setting Urban Tree Canopy Goals, American Forests: http://www.americanforests.org/resources/urbanforests/treedeficit.php  

 Urban Forestry Manual, Center for Watershed Protection: http://www.cwp.org/forestry/part3forestrymanual.pdf (pg. 69))  

 Duerksen, Christopher and Suzanne Richman, ―Tree Conservation Ordinances.‖  American Planning Association. 1993: Planning Advisory Service Report 

No. 446. 

 Duerksen, Christopher , Mowery, M. and McGlyn M. ―Tree Preservation.‖ Zoning Practice. July 2006: American Planning Association, Volume 23 

Number 7. 

 ―Trees for green streets: An illustrated guide,‖ Portland Metro: http://www.metro-region.org/index.cfm/go/by.web/id=26337 

 Tree Preservation Information Guide, Portland, Oregon: http://www.sustainableportland.org/shared/cfm/image.cfm?id=72545 

 Storm Water Pollution Prevention Plan (SWPPP) Guide, U.S. EPA: http://cfpub.epa.gov/npdes/stormwater/swppp.cfm 

 Center for Urban Forest Research, U.S. Forest Service: http://www.fs.fed.us/psw/programs/cufr/ 

 Urban Forest Policy and Management, U.S. Forest Service: http://www.fs.fed.us/psw/programs/cufr/research/studies.php?TopicID=1  

 Plants for Stormwater Design Volume II, Great River Greening: http://www.greatrivergreening.org/_downloads/PSD%20II%20Sample.PDF 

 

CASE STUDIES 

 Alachua County, Florida’s land conservation and acquisition program, Alachua County Forever, has conserved over 17,000 acres of environmentally 

sensitive land: http://www.alachuacounty.us/government/depts/epd/land/filesforms.aspx   

 Baltimore County, Maryland’s Master Plan 2010 designates land management areas that include agricultural preservation areas and resource preservation 

areas: http://www.baltimorecountymd.gov/Agencies/planning/masterplanning/smartgrowth.html  

 King County, Washington's Greenprint Project is an open space and resource conservation strategy that focuses on land acquisition, restoration projects, 

regulatory changes and protection within the urban growth boundary: http://dnr.metrokc.gov/wlr/greenprint/about.htm   

 The Pennsylvania Horticultural Society’s Philadelphia Green program revitalizes and maintains abandoned land and public spaces by partnering with 

government, businesses and the community: http://www.pennsylvaniahorticulturalsociety.org/phlgreen/about.html  

 Chicago, Illinois’s Open Space Impact Fee Ordinance charges a fee associated with residential development building permits and spends the funds on 

acquisition of neighborhood open space in the same area where development occurs: 
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http://egov.cityofchicago.org/city/webportal/portalContentItemAction.do?blockName=Buildings%2FContent&deptMainCategoryOID=-

536901233&entityName=Buildings&topChannelName=Dept&contentOID=536988877&contenTypeName=COC_EDITORIAL  

 Lenexa, Kansas’s Watershed Management Plan, includes erosion and sediment control, stream buffers, subwatershed protection and improvement, and 

design standards for the city’s uniform development code: https://www.ci.lenexa.ks.us/Planning/compplan/Overview/  

 The Maryland Cooperative Extension Service provides a fact sheet on how to design, plant and maintain a riparian forest buffer: 

http://www.riparianbuffers.umd.edu/fact/FS725.html 

 Vermont’s Department of Environmental Conservation offers grants to conservation organizations to purchase or receive donated river corridor easements 

on private property within priority stretches of river: http://www.anr.state.vt.us/dec/waterq/rivers/docs/rv_RiverCorridorEasementGuide.pdf  

 The U.S. Department of Agriculture’s Natural Resources Conservation Service provides guidance on riparian buffers through the Ohio Lake Erie Buffer 

Program: http://www.oh.nrcs.usda.gov/programs/Lake_Erie_Buffer/riparian.html 

 Davidson, North Carolina requires a public park within a five minute walk of all housing units, providing multifunctional neighborhood open space: 

http://www.ci.davidson.nc.us/index.aspx?NID=576  

 San Jose, California gives post-construction stormwater treatment credit for new and existing trees in close proximity to impervious areas: 

http://www.sanjoseca.gov/planning/stormwater/Policy_6-29_Memo_Revisions.pdf  

 Portland, Oregon gives a stormwater fee discount for trees over 15 feet tall: http://www.portlandonline.com/bes/index.cfm?c=43444&#types  

 Portland, Oregon also gives a tree credit for meeting local stormwater requirements: http://www.portlandonline.com/shared/cfm/image.cfm?id=93075  

 Portland, Oregon Parks and Recreation and Bureau of Development Services regulate tree cutting on private property and public property: 

http://www.portlandonline.com/parks/index.cfm?c=39712  

 New York City requires street tree planting for a range of developments and zoning increases: 

http://www.nyc.gov/html/dcp/html/street_tree_planting/index.shtml 

 Charlottesville, North Carolina has set goals for achieving a 40% minimum urban tree canopy: http://www.charlottesville.org/Index.aspx?page=1745 

(Chapter 8, pgs. 184-187)  
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Section 2: Promote Efficient, Compact Development Patterns and Infill 
 

2.A—Support Infill and 

Redevelopment 

 

 

Tools and Policies 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local References 

(1)  Question: Are policy 

incentives in place to direct 

development to previously 

developed areas? 

 

Goal: Municipalities implement a 

range of policies and tools to direct 

development to specific areas.   

 

Why: Municipalities can realize a 

significant reduction in regional 

runoff if they take advantage of 

underused properties, such as infill, 

brownfield, or greyfield sites. 

Redeveloping already degraded 

sites such as abandoned shopping 

centers or underutilized parking lots 

rather than paving greenfield sites 

for new development can 

dramatically reduce total 

impervious area while allowing 

communities to experience the 

benefits and opportunities 

associated with growth. 

 

Adopt Plans/Educate: 

 

 Local plans identify potential brownfield and greyfield 

sites, and support their redevelopment. 

 

 Capital improvement plans include infrastructure 

improvements (water, sewer, road, sidewalk, etc. 

upgrades) for identified brownfield and greyfield sites. 

 

 Educate lending and financial institutions about benefits 

and local priorities of directing development to existing 

areas.  

 

 Conduct outreach to the community to ensure support 

for local forms and patterns of development. 

 

 

 

1 

 

 

1 

 

 

 

1 

 

 

 

1 

  

 

 

 

  

Remove Barriers: 

 

 Establish a brownfields program to remove uncertainty 

regarding cleanup and liability issues.  

 

 

 

 

1 

 

  

 

 

 

 

  

Adopt Incentives:  

 

 Provide incentives such as density bonuses and 

 

 

 

1 
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accelerated permitting for brownfield and greyfield sites. 

 

 Adopt funding mechanisms for 

remediating/redeveloping brownfield and greyfield sites. 

 

 Streamlined permitting procedures facilitate infill and 

brownfield redevelopment plan review. 

 

 Establish tax increment financing (TIF) districts to 

encourage redevelopment. 

 

 

 

 

1 

 

 

1 

 

 

1 

  

Enact Regulations:  

 

 In local codes, ordinances, and policies, the municipality 

differentiates between greenfield and infill development. 

 

 

 

 

1 

  

 

 

2.B—Direct Development To 

Existing Infrastructure 

 

 

Tools  and Policies 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local References 

 

(1)  Question: Does the 

municipality direct growth to areas 

with existing infrastructure, such as 

sewer, water, and roads? 

 

Goal: Adopt policies, incentives, 

and regulations to direct new 

development to areas that have 

infrastructure, such as water and 

sewer. 

 

However, in situations where 

development is in areas with no 

sewer infrastructure, permitting 

alternative treatment options that 

can allow for higher density 

development or clustering of 

houses will reduce the overall water 

quality impact. 

 

Adopt Plans/Educate:  

 

 Local plans recommend/establish urban growth areas 

and urban growth boundaries. Development is 

encouraged within urban growth boundaries and 

discouraged outside of them. 

 

 Analyze which areas within the jurisdiction are 

appropriate for higher density development based on 

existing infrastructure capacity, cost of providing new 

services, and access. 

 

 Capital improvement plans for public infrastructure 

(roads, water, sewer, etc.) target funding inside urban 

growth boundary.   

 

 Local sewer/water authority capital improvement plans 

follow development policies established in local 

comprehensive plans and target areas with existing 

 

 

1 

 

 

 

 

 

2 

 

 

 

 

 

2 

 

 

 

1 
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Why: Sewer and water authorities 

can play a major role in directing a 

region’s growth by determining 

when and where new infrastructure 

investment will occur. Well-drafted 

facility planning areas can direct 

growth by providing sewer service 

in areas least likely to impact water 

resources.   

 

 

development/infrastructure. 

 

Remove Barriers: 

 

 Development standards addressing landscaping, 

buffering, parking, and open space are tailored for infill 

areas to avoid creating unnecessary hurdles to 

development (e.g., imposing suburban parking 

requirements in high-density infill areas). 

 

 Remove prohibitions on accessory dwelling units in 

infill areas to increase density of development. 

 

 Off-site, regional water retention/detention 

encouraged/allowed to avoid costly on-site retention in 

densely developed infill areas and to provide benefit to 

priority retrofit sites, such as schools.  

 

 Package plants and other wastewater treatment trains are 

encouraged for development in limited circumstance 

areas where growth is appropriate but sewers/treatment 

capacity does not exist.  

 

 Technical information and analysis on the effectiveness 

of various treatment systems are readily available to 

developers. Local governments have determined which 

systems work best for their soil conditions and 

topography and have made this information available to 

the development community. 

 

 Allow a wide variety of housing types and sizes within 

infill areas and reduced minimum lot sizes. 

 

 

 

 

 

2 

 

 

 

 

2 

 

 

 

2 

 

 

 

 

1 

 

 

 

 

1 

 

 

 

 

 

 

 

1 

  

 

 

 

 

Adopt Incentives:  

 

 Increase development densities and allowable height in 

infill areas. 

 

 Reduce impact fees for infill development based on less 

 

 

 

1 

 

 

1 
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demand for new infrastructure. 

 

 Create development incentives for green roofs (e.g., 

increased floor area ratio [FAR] bonus, additional 

building height). 

 

 Include provision in stormwater management 

requirement that reduces on site management 

requirements for projects that decrease total 

imperviousness on previously developed sites.  

 

 

 

1 

 

 

 

1 

 

 

Enact Regulations:  

 

 Zoning and land development regulations implement 

urban service areas/urban growth boundary policies by 

restricting development in outlying areas. 

 

 Adopt adequate public facility and concurrency 

ordinances that require adequate public infrastructure to 

be available when development comes on line (e.g., 

water, sewer, roads). 

 

 Adopt large-lot/agricultural zoning (e.g., 1 unit/160 

acres) on fringe of city to restrict inappropriate 

greenfield development. 

 

 Enact transitional compatibility standards to ensure that 

new denser infill development is compatible with 

existing neighborhoods/adjacent development. 

 

 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

1 

 

 

 

 

1 

  

 

 

 

2.C—Encourage Mixed-Use 

Developments 

 

 

Tools and Policies 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local References 
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(1)  Question: Are mixed-use and 

transit-oriented developments 

allowed or encouraged? 

 

Goal: Revise codes and ordinances 

to allow for the ―by right‖ building 

of mixed-use and transit-oriented 

developments.  

 

Why: Mixed-use developments 

allow for the co-locating of land 

uses, which decreases impervious 

surfaces associated with parking 

and decreases vehicle miles 

traveled—resulting in a reduction 

of hydrocarbons left on roadways 

and reduced air deposition.  

 

Transit-oriented development 

(TOD) produces water quality 

benefits by reducing: (1) land 

consumption due to smaller site 

footprints; (2) parking spaces and 

the impervious cover associated 

with them; and (3) average vehicle 

miles traveled, which, in turn, 

reduces deposition of air pollution 

into water bodies.  

 

Adopt Plans/Educate:  

 

 Comprehensive plans identify appropriate areas for 

higher-density mixed-use developments (e.g., at transit 

stops) and recommend policies to encourage their 

development. 

 

 Local capital improvement plans and funding are 

targeted to areas appropriate for mixed-use development. 

 

 

 

 

1 

 

 

 

 

2 

 

  

 

 

 

Remove Barriers:  

 

 Zoning ordinances can create by-right mixed-use and 

transit-oriented development districts or overlays 

through amendments. 

 

 Initiate map amendments to designate mixed-use and 

transit-oriented development areas, eliminating the need 

for developers to secure zoning amendments.   

 

 

 

 

1 

 

 

 

1 

 

 

 

  

 

 

 

 

Adopt Incentives:  

 

 Parking requirements are reduced to reflect decreased 

automobile use. 

 

 Credit given for adjacent on-street parking, which can 

count for local parking requirements. 

 

 Shared parking and alternative parking arrangements 

encouraged. 

 

 Mixed-use districts/areas feature increased densities and 

height. 

 

 Accessory parking structures are not counted against 

maximum floor area ratio (FAR) on a site. 

 

 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

 

 

1 
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Enact Regulations:  

 

 Zoning code requires a minimum mix of uses and 

minimum density in designated mixed-use and transit-

oriented development areas. 

 

 Auto-oriented uses and drive-throughs are restricted or 

prohibited in mixed-use and transit-oriented 

development areas. 

 

 

 

 

1 

 

 

 

1 

  

 

 

 

 

Total score for PROMOTE EFFICIENT, COMPACT DEVELOPMENT PATTERNS 

AND INFILL: 
 

  

45 

  

 

 

 

This section has been reviewed and scored by ______________________________________________________________________  

(Insert Department name and signee) 

 

RESOURCES  

 ―Protecting Water Resources with Higher-Density Development,‖ U.S. EPA Development, Community and Environment Division: 

http://www.epa.gov/dced/water_density.htm 

 ―Infill Development: Completing the Community Fabric,‖ Municipal Research and Services Center of Washington: 

http://www.mrsc.org/Subjects/Planning/infilldev.aspx  

 Smart Growth Priority Funding Areas Act of 1997, Maryland Department of Planning: http://www.mdp.state.md.us/fundingact.htm 

 Metro Regional Government Urban Growth Boundary, Portland Metro: http://www.metro-region.org/index.cfm/go/by.web/id/277  

 Smart Growth Toolkit, Smart Growth Leadership Institute: http://www.smartgrowthtoolkit.net/main-content/the-smart-growth-implementation-tools.html 

 ―Water and Growth: Toward a Stronger Connection Between Water Supply and Land Use in Southeastern Pennsylvania,‖ 10,000 Friends of Pennsylvania: 

http://10000friends.org/water-and-growth 

 ―Connecting Smart Growth and Brownfields Redevelopment,‖ Center for Environmental Policy and Management, University of Louisville: 

http://cepm.louisville.edu/publications/PDF_docs/smart%20growth%20and%20brownfields%20for%20website.pdf  

 ―Strategies for Successful Infill Development,‖ Northeast Midwest Institute: http://www.nemw.org/infillbook.htm  

 ―Smart Infill,‖ Greenbelt Alliance: http://www.greenbelt.org/resources/reports/smartinfill/index.html  

 Infill Incentives, Policy Link: http://www.ci.phoenix.az.us/BUSINESS/infilpgm.html  
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CASE STUDIES 

 Wisconsin Department of Natural Resources is responsible for helping municipalities establish Sewer Service Area Planning to protect water quality and 

guide growth within public sewer systems: http://dnr.wi.gov/org/water/wm/GLWSP/SSAPlan/ 

 Dane County, Wisconsin’s BUILD program offers incentives for infill development and removes barriers to redevelopment in order to preserve farmland 

and prevent greenfield development: http://www.countyofdane.com/plandev/Community/build/about.asp  

 U.S. EPA and Land-of-Sky Regional Council in Asheville, North Carolina developed a report outlining market, policy and regulatory changes that can 

help overcome the barriers to infill and brownfield redevelopment: http://www.epa.gov/dced/pdf/losrc_brownfields.pdf  

 The Oregon Transportation and Growth Management Program prepared a Model Infill Ordinance to clarify legal and policy-related questions about local 

infill incentives: http://www.dca.state.ga.us/intra_nonpub/Toolkit/ModelOrdinances/ModOrdInfl.pdf  

 The City of Sacramento, California’s Infill Strategies includes a Water Development Fee Waiver, Reduced Entitlement Fees and Sewer Facility Fee 

Reductions: http://www.cityofsacramento.org/planning/infill/  

 Phoenix, Arizona’s Infill Housing Program provides incentives to encourage single-family housing on vacant and underutilized land and offers high 

density development standards: http://www.ci.phoenix.az.us/BUSINESS/infilpgm.html  

 Portland, Oregon’s Infill Design website provides design strategies for integrating infill development into medium-density neighborhoods: 

http://www.portlandonline.com/bps/index.cfm?c=34024  

 Portland, Oregon’s Ecoroof Floor Area Ratio (FAR) Bonus allows developers to increase a building’s footprint or floor area by adding an ecoroof: 

http://www.portlandonline.com/bes/index.cfm?a=236916&c=48725  

 The Georgia Quality Growth Partnership’s Infill Development Program outlines a comprehensive infill strategy that includes incentives, improvements to 

public facilities, streamlined regulations, and guidelines for the design, density and location of infill projects: 

http://www.georgiaqualitygrowth.com/ToolDetail.asp?GetTool=32  

 Santa Cruz, California’s Accessory Dwelling Unit Development Program encourages well-designed rental housing in the developed core of the City while 

being careful to discourage poorly-constructed illegal residential additions: http://www.ci.santa-cruz.ca.us/pl/hcd/ADU/adu.html  

 Clark County, Washington’s Infill Development Incentives include a waiver of all stormwater requirements for infill projects that create less than 5,000 

square feet of new impervious surface: http://www.clark.wa.gov/commdev/documents/devservices/handouts/46-infill.pdf  

 San Diego, California offers expedited permitting for eligible affordable/infill housing projects: http://www.sandiego.gov/development-

services/industry/pdf/infobulletin/ib538.pdf   
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Section 3: Design Complete, Smart Streets That Reduce Overall Imperviousness 
 

3.A—Street Design 

 

 

Tools  and Policies 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local References 

 

(1)  Question: Do local street 

design standards and engineering 

practices encourage streets to be no 

wider than necessary to move 

traffic effectively?   

 

Do street designs vary according to: 

 

street type (arterial streets, 

collector streets, 

neighborhood streets) and 

 

urban context (urban core, 

transit station area, suburban 

center, general suburban, 

rural)?  

 

Do policies allow narrow 

neighborhood streets designed to 

slow traffic and create safer 

conditions for pedestrians and 

bicyclists? 

 

Goal: Appropriate street widths 

allow narrower lanes for certain 

street types, thereby reducing 

overall imperviousness. 

 

Why: The width of travel lanes, 

parking lanes and sidewalks should 

be tailored to the urban setting. 

Where appropriate, narrowing 

travel lane width to 10-11 feet, 

 

Adopt Plans/Educate:  

 

 Comprehensive plan/transportation plan emphasizes 

alternative modes of transportation (walking, biking, and 

transit) to reduce vehicle miles traveled and width and 

prominence of roads/streets. 

 

 Comprehensive/transportation plan calls for distributing 

traffic across several parallel streets, reducing the need 

for high capacity streets with wide rights-of-way.   

 

 Comprehensive/transportation planning process brings 

emergency response and other local government 

departments (e.g., public works, utilities) to the table 

early in the process to discuss street design. 

 

 Adopt formal bicycle/pedestrian master plan. 

 

 Create ―safe routes to school‖ programs or other 

pedestrian/bike safety initiatives. 

 

 Make consistent improvements to walking/biking 

conditions or develop a formal bicycle/pedestrian master 

plan. 

 

 

 

 

1 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

1 

 

 

1 

 

 

1 

 

 

  

 

 

 

Remove Barriers:  

 

 Comprehensive plan endorses context-sensitive street 

design with narrower streets in appropriate locations. 

 

 Improve pedestrian crossing at intersections to 

encourage walking. 

 

 

 

1 

 

 

1 
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rather than the standard 12-13 feet, 

can significantly reduce the total 

amount of impervious surfaces. 

Such streets can also substantially 

improve conditions for walking, 

biking, and using transit, which 

reduces automobile use and overall 

demand for parking spaces.    

 

  

 

 Consolidate utilities in street right-of-way to improve 

sidewalk design and function. 

 

 Negotiate with state department of transportation or 

county transportation department to allow different 

design standards for regional roads passing through 

downtowns or other key areas. 

 

 Promote street standards for fire safety that include 

attributes of narrow streets (20 feet widths) while 

identifying factors relevant to local government 

departments involved with streets such as public works, 

engineering and utilities. 

 

 Take formal control of state or county roads within city 

boundaries to ensure power over design and operations.  

 

 

1 

 

 

1 

 

 

 

 

2 

 

 

 

 

 

2 

 

Adopt Incentives:  

 

 Developments that provide comprehensive 

pedestrian/bicycle circulation systems allowed reducing 

number of vehicle parking spaces. (See parking section 

below for greater detail.) 

 

 Developments with approved comprehensive 

mobility/transportation plans allowed building narrower, 

less costly streets and alleys. 

 

 

 

 

1 

 

 

 

 

1 
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Enact Regulations:  

 

 Revamp local government technical street specifications 

to allow context-sensitive, innovative street design with 

narrower travel lanes, without curb and gutter, etc., in 

appropriate circumstances (See Institute of 

Transportation Engineers Recommended Practice 

document below). 

 

 Emergency response professionals and other local 

government departments involved with streets (e.g. 

public works, engineering, utilities) have endorsed or 

adopted design standards for narrower neighborhood 

streets.  

 

 Development review process involves emergency 

response early on to reach consensus on appropriate 

project street design and access.   

 

 Development review process requires submittal of 

project pedestrian/bicycle circulation plans with safe 

street routes and other pedestrian/bicycle-friendly 

features in addition to traffic circulation plans for larger 

developments. 

 

 Apply formal connectivity index
7
 or other measures to 

ensure adequate internal street and pedestrian/bicycle 

connections. 

 

 Zoning/subdivision regulations require minimum 

number of connections between new project and 

surrounding developments and neighborhoods. 

 

 

 

 

2 

 

 

 

 

 

1 

 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

 

2 

 

 

 

 

2 

  

 

 

                                                 
7
 Connectivity index refers to the directness of links and the density of connections in path or road network. A well-connected road or path network has many short links, numerous 

intersections, and minimal dead-ends (cul-de-sacs). As connectivity increases, travel distances decrease and route options increase, allowing more direct travel between 

destinations, and creating a more Accessible and Resilient system. Source: Online Travel Demand Management Encyclopedia, http://www.vtpi.org/tdm/tdm116.htm 
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Remove Barriers: 

 

 Allow developments that utilize shared driveways and 

rear-loaded garages to permit overnight parking in 

driveways and on-street. 

 

 Development code prohibits homeowner covenants 

forbidding overnight parking in driveways, on-street 

overnight parking, and shared driveways. 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

  

 

Adopt Incentives: 

 

 Allow developments with narrow driveways and rear-

loaded garages to reduce number of parking spaces for 

guests. 

 

 Zoning/subdivision regulations require minimum 

number of connections between new project and 

surrounding developments and neighborhoods. 

 

 

 

1 

 

 

 

1 

 

  

 

Enact Regulations: 

 

 Shared driveways are permitted or required for single-

family residential developments. 

 

 Minimum widths for single-family driveways reduced to 

9 feet. 

 

 Two-track driveways are allowed by technical 

street/subdivision specifications. 

 

 Single-family residential developments 

encouraged/required to be designed with minimum 

percentage of alley-accessible, rear-loading garages. 

           --Alleys/garages encouraged = 1 points 

           --Alleys/garages required = 2 points 

 

 

 

1 

 

 

1 

 

 

1 

 

 

1 to 2 

points 
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3.B—Green Infrastructure 

Elements and Street Design 

 

 

Tools  and Policies 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local References 

 

(1)  Question: Are major street 

projects required to integrate green 

infrastructure practices as a 

standard part of construction, 

maintenance, and improvement 

plans? 

 

Goal: Formally integrate green 

infrastructure into standard 

roadway construction and retrofit 

practice. 

 

Why: Consistent projects to 

improve or repair streets provide 

opportunities to include green 

infrastructure retrofits as part of 

larger project budget, design, and 

construction. 

 

Adopt Plans/Educate: 

 

 Comprehensive/transportation plans promote green 

infrastructure practices in street design. 

 

 Street project cost estimates include green infrastructure 

designs and assess cost savings from reduced hard 

infrastructure. 

 

 

 

 

1 

 

 

1 

  

 

 

 

 

Remove Barriers: 

 

 Technical street specifications allow/require integration 

of green infrastructure elements into street project 

construction. 

 

 Allow street-side swales to replace conventional curb 

and gutter for managing stormwater and for separating 

sidewalks from street traffic in appropriate 

circumstances. 

 

 

 

 

1 

 

 

 

1 

 

  

 

Adopt Incentives: 

 

 Undertake consistent effort to secure state and federal 

funds (e.g. transportation enhancements) to pay for 

green infrastructure elements. 

 

 Streets with green infrastructure count towards 

stormwater requirements. 

 

 

 

 

1 

 

 

 

1 

  

 

 

Enact Regulations: 

 

 Adopt green infrastructure retrofit standards for major 

street projects.   

 

 

 

1 
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 Adopt technical specifications and design templates for 

green infrastructure in private and public rights-of-way. 

 

 All local road projects required to allocate a minimum 

amount of the total project cost to green infrastructure 

elements. 

 

 

1 

 

 

 

1 

 

 

(2)  Question: Do regulations and 

policies promote use of pervious 

materials for all paving areas, 

including alleys, streets, sidewalks, 

crosswalks, driveways, and parking 

lots? 

 

Goal: Build and retrofit these 

surfaces with pervious materials to 

reduce stormwater runoff and its 

negative impacts.  

 

Note: While eliminating sidewalks 

or placing sidewalks on only one 

side of the road can reduce 

impervious cover, this strategy is 

typically most appropriate for rural 

areas. However, other effective 

strategies can achieve the same 

runoff reductions that will not limit 

residents’ options for recreation and 

transportation. 

 

Why: Streets, sidewalks, and other 

hard surfaces contribute a large 

portion to a municipality’s total 

imperviousness. Making these 

impervious surfaces more 

permeable protects water quality, 

reduces flooding, and can recharge 

 

Adopt Plans/Educate:  

 

 Sponsor/approve pilot programs to determine 

appropriate pervious materials for different paving areas 

(e.g., permeable concrete for sidewalks, permeable 

pavers for driveways), as well as process for installation 

and maintenance. 

 

 Pilot project results incorporated into standard practice 

for all new paved areas and retrofits of existing paved 

surfaces.  

 

 Adopt policy to replace impervious materials with 

pervious materials where practical.  

 

 

 

1 

 

 

 

 

 

1 

 

 

 

1 

 

 

  

 

 

Remove Barriers:  

 

 Technical street specifications allow pervious paving 

materials in appropriate circumstances (e.g., not allowed 

over aquifer recharge areas).  

 

 

 

 

1 

  

 

Adopt Incentives:  

 

 Create formal program offering incentives (e.g., cost 

sharing, reduction in street widths/parking requirements, 

assistance with maintenance) to property owners who 

utilize pervious pavement elements. 

 

 

 

 

1 

  

0045256



 

 37 

groundwater.   

Enact Regulations:  

 

 Adopt requirement that some percentage of parking lots, 

alleys, or roads in a development utilize pervious 

materials.   

 

 Development approvals that allow/require use of 

pervious materials include requirements for continuing 

maintenance/cleaning of pervious surfaces. 

 

 

 

 

1 

 

 

 

1 

  

 

Total score for DESIGN COMPLETE, SMART STREETS THAT REDUCE OVERALL 

IMPERVIOUSNESS: 

 

 

50 

  

 

 

 

 

This section has been reviewed and scored by ______________________________________________________________________  

(Insert Department name and signee) 
 

 

RESOURCES  

 Context Sensitive Solutions in Designing Major Urban Thoroughfares for Walkable Communities, Institute of Transportation Engineers: 

http://www.ite.org/css/ (Ch. 6, pages. 65-87) 

 ―Neighborhood Street Design Guidelines: An Oregon Guide for Reducing Street Widths,‖ Oregon Department of Transportation and Department of Land 

Conservation and Development: http://www.oregon.gov/LCD/docs/publications/neighstreet.pdf 

 University of California, Davis Sustainable Transportation Center Sustainable Streets Project: http://stc.ucdavis.edu/outreach/ssp.php 

 New York High Performance Infrastructure Guidelines: http://www.designtrust.org/pubs/05_HPIG.pdf  

 Stormwater Guidelines for Green, Dense Redevelopment: Stormwater Quality Solutions for the City of Emeryville: 

http://www.ci.emeryville.ca.us/planning/pdf/stormwater_guidelines.pdf  

  ―Sustainable Green Streets and Parking Lots Design Guidebook,‖ San Mateo County, California Water Pollution Prevention Program: 

http://www.flowstobay.org/ms_sustainable_streets.php 

 Green Streets: Innovative Solutions for Stormwater and Stream Crossings, Portland Metro: http://www.oregonmetro.gov/index.cfm/go/by.web/id=26335 

 Green Highways Partnership between U.S. EPA, U.S. Federal Highway Administration and Maryland State Highway Administration: 

http://www.greenhighways.org/ 
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 Protecting Water Quality with Smart Growth Strategies and Natural Stormwater Management in Sussex County, Delaware:  

http://www.epa.gov/smartgrowth/pdf/2009_0106_sussex_county.pdf  
 Promoting Sustainable Transportation Through Site Design: An Institute of Transportation Engineers Proposed Recommended Practice: 

http://www.cite7.org/Technical_Projects/Final%20Proposed%20Recommended%20Practice%20RP-035.pdf 

 Transportation is about Places, Project for Public Spaces: http://www.pps.org/transportation/  

 

CASE STUDIES 

 The Road Ecology Center at the University of California, Davis conducts research and develops policies to design transportation systems that minimize the 

impacts of roads on landscapes and communities: http://roadecology.ucdavis.edu/  

 Houston, Texas’s Urban Corridor Planning changes development regulations and infrastructure standards to support transit ridership and walkability in key 

corridors: http://www.houstontx.gov/planning/Urban/urban_cor.html  

 San Francisco, California’s Better Streets Plan created a common set of standards and guidelines for designing, building and maintaining more pedestrian 

friendly sidewalks, crosswalks and roadways, including extensive greening: http://www.sfbetterstreets.org 

 Portland, Oregon’s Green Streets Program includes design specifications for swales, planters and curb extensions, creative funding for projects that treat 

runoff from public rights-of-way, case studies, tours, and videos of public and private green street projects: 

http://www.portlandonline.com/BES/index.cfm?c=44407  

 Seattle, Washington’s Right-of-Way Improvements Manual outlines the requirements and permitting process for right-of-way improvements, as well as 

provides specific design criteria and model templates for submitting street design concepts: http://www.seattle.gov/transportation/rowmanual/ 

 Florida Department of Transportation developed Model Regulations and Plan Amendments for Multimodal Transportation Districts, including regulation 

changes related to traffic calming, parking, sidewalks and pedestrian and bicycle facilities, and incentives for developments located in multimodal 

transportation districts:  http://www.dot.state.fl.us/planning/systems/sm/los/pdfs/MMTDregs.pdf  

 New York Department of Transportation’s Sustainable Streets Strategic Plan includes an initiative to retrofit underused roads into public plazas, 

streamlining design review for capital projects, and goals to connect tree pits for better surface drainage, among other stormwater management 

improvements : http://www.nyc.gov/html/dot/html/about/stratplan.shtml  

 Chicago, Illinois’s Green Alley Program retrofits existing alleys with permeable pavement for better stormwater management, localized flood mitigation, 

heat reduction, material recycling, and energy conservation: 

http://egov.cityofchicago.org/webportal/COCWebPortal/COC_EDITORIAL/GreenAlleyHandbook.pdf  

 North Carolina Department of Environment and Natural Resources offers guidance to developers on eliminating curbs and gutters, including siting and 

design considerations, maintenance concerns, effectiveness and cost considerations: http://www.p2pays.org/ref/41/40403.pdf 

 New York City requires street trees for every 25 feet of street frontage of a zoning lot: 

http://www.nyc.gov/html/dcp/pdf/street_tree_planting/tree_adopted_cc_043008.pdf, page 8.  

 Seattle Public Utilities’ Natural Drainage System projects redesign residential streets to include vegetated drainage systems that use swales, wetlands, trees 

and other natural features to treat pollutants and minimize the speed and volume of road runoff: 

http://www.seattle.gov/util/About_SPU/Drainage_&_Sewer_System/Natural_Drainage_Systems/  
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Section 4: Encourage Efficient Parking  
 

4.A—Reduced Parking 

Requirements 

 

 

Tools  and Policies 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local Resources 

 

(1)  Question: Does your local 

government provide flexibility 

regarding alternative parking 

requirements (e.g., shared parking, 

off-site parking) and discourage 

over-parking of developments?   

 

Do parking requirements vary by 

zone to reflect places where more 

trips are on foot or by transit? 

 

Goal: Match parking requirements 

to the level of demand and allow 

flexible arrangements to meet 

parking standards.   

 

Why: Inflexible parking 

requirements that do not allow for 

alternative approaches, as well as 

standards that require too much 

parking for specific uses increase 

the amount of impervious surface 

in a development. Over-parking a 

development also encourages 

greater vehicle use and detracts 

from the overall pedestrian 

environment.  

 

Adopt Plans/Educate: 

 

 The comprehensive plan recognizes the advantages to 

reduced parking requirements generally and specifically 

for mixed-use and transit-oriented developments.   

 

 The comprehensive plan recommends alternative, 

flexible approaches to meeting parking demands (e.g., 

shared parking, counting on-street spaces towards site 

parking requirements) 

 

 Comprehensive/bicycle plans recommend provision of 

bicycle parking spaces/storage lockers and concomitant 

reduction in vehicle parking space requirements. 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

1 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Remove Barriers:  

 

 Allow flexibility in meeting parking space requirements 

through shared parking, off-site parking, and similar 

approaches. 

 

 Permit businesses with different peak demand periods to 

share their required parking spaces. 

 

 

 

 

1 

 

 

 

1 

  

 

Adopt Incentives:  

 

 Permit reduction in vehicle parking spaces through the 

provision of a minimum number of bicycle parking 

spaces.  

 

 Allow by-right reduction in required parking spaces 

 

 

 

1 

 

 

1 
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(e.g., 25%) in mixed-use and transit-oriented 

developments and districts. 

 

 Permit developers to undertake parking studies to 

establish that specific developments (e.g., senior 

housing, affordable housing) require fewer parking 

spaces than typical projects. 

 

 Create parking districts to finance/construct centralized 

parking lots/structures as shared parking facilities to 

reduce on-site parking. 

 

 

 

1 

 

 

 

 

1 

 

 

Enact Regulations:  

 

 Revise parking regulations to reduce minimums below 

standard ITE (Institute of Transportation Engineers) 

requirements based on analysis of local developments 

and actual parking demand/experience. 

 

 Charge developers for every space beyond parking 

minimums to offset environmental impacts. 

 

 Enact parking standards that allow credit for adjacent 

on-street parking. 

 

 Create zones with reduced parking requirements (e.g., 

transit overlay districts, mixed-use activity centers, 

multi-modal districts). 

 

 Waive all parking minimums in downtown and other 

locations that are pedestrian-oriented and/or have good 

transit access. 

 

 Adopt parking standards that reduce requirements based 

on sliding scale tied to degree of walkability/transit 

access locations (20% reduction in areas well served by 

bus, 30% reduction in areas served by rail stations). 

 

 Require shared parking agreements where appropriate 

complementary uses exist. 

 

 

 

2 

 

 

 

 

1 

 

 

1 

 

 

1 

 

 

 

 

1 

 

 

 

 

1 

 

 

 

1 
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 Adopt maximum parking caps (e.g., 125% above 

minimum) for multi-family and commercial 

developments. 

 

 Reduce minimum parking space size based on analysis 

of average vehicle size in jurisdiction. 

 

 

2 

 

 

 

1 

 

 

4.B—Transportation Demand 

Management Alternatives 

 

 

Tools and Policies 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local References 

 

 

(1)  Question: Can developers use 

alternative measures such as 

transportation demand management 

or in-lieu payments to reduce 

required parking? 

 

Goal: Provide flexibility to reduce 

parking in exchange for specific 

actions that reduce parking 

demands on site.   

 

Why: Incentives such as transit 

passes, vanpool arrangements, 

flexible work schedules, market-

priced facilities, and separate 

leasing for spaces in apartments 

and condominiums have 

quantifiable impacts on parking 

demand. Incorporating them into 

parking requirements creates the 

opportunity to meet demand with 

less impervious cover.  

 

Adopt Plans/Educate:  

 

 Comprehensive/transportation plans recognize 

transportation demand management as an approach to 

reducing vehicle miles traveled and parking 

requirements. 

 

 

 

 

1 

 

 

  

 

 

Remove Barriers:  

 

 Rather than include parking spaces with an apartment 

lease, allow tenants to opt-out by treating parking as a 

separate optional lease agreement. 

 

 

 

 

1 

 

  

 

Adopt Incentives: 

 

 Allow businesses that offer employee transit passes, 

provide vans for employee commuting, allow flexible 

working arrangements, or charge market rates for 

parking to 1) provide fewer parking spaces or 2) pay less 

into a parking district fund for required parking spaces. 

 

 Allow developers to make in-lieu fee payments for 

parking. Fees utilized by local government/parking 

authority to provide off-site parking lots/structures. 

 

 Provide mechanisms for car sharing in transit-oriented 

 

 

 

2 

 

 

 

 

 

1 

 

 

 

1 
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development. Where done, area parking requirements 

are reduced. 

 

 

 

 

Enact Regulations:  

 

 Create a parking district and allow/require businesses to 

support public garages rather than provide their own on-

site parking. 

 

 Require large developments to adopt transportation 

demand management techniques to lower vehicle use 

and parking demand. 

 

 

 

 

1 

 

 

 

1 

  

 

4.C—Minimize Stormwater 

From Parking Lots 

 

 

Tools and Policies 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local References  

 

 

(1)  Question: Are there 

requirements for landscaping 

designed to minimize stormwater in 

parking lots?  

 

Goal: Require substantial 

landscaping to help reduce runoff.  

 

Why: Parking lots generate a large 

amount of impervious cover. 

Requiring landscaping reduces the 

 

Adopt Plans/Educate:  

 

 Comprehensive plan calls for landscaping in parking lots 

to help reduce stormwater runoff. 

 

 

 

 

1 

 

  

 

 

Remove Barriers:  

 Allow alternative or innovative landscaping solutions 

that provide stormwater management functions to count 

towards perimeter or other landscaping requirements.  
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environmental impact of parking 

and can provide additional 

community benefits by providing 

shade and, if appropriately placed, 

creating natural barriers between 

pedestrians and cars.  

 

Adopt Incentives:  

 

 Parking lot landscaping and green roofs on parking 

structures credited towards meeting local stormwater 

management requirements. 

 

 Give additional landscaping credit for preservation of 

large, mature trees within parking lots. 

 

 Do not count parking structures with green roofs against 

the allowable floor area ratio of a site. 

 

 

 

1 

 

 

 

1 

 

 

1 

 

 

  

 

Enact Regulations:  

 

 Adopt parking lot landscape regulations that require 

provision of trees, minimum percent of parking lot 

interior area to be landscaped (e.g., 10%), and minimum 

sized landscaping areas (e.g., minimum of 25 square feet 

for island planting areas). 

 

 In parking lot landscaping regulations, specify the types 

and sizes of shrubs and trees most appropriate for 

controlling/reducing stormwater runoff. 

 

 Adopt standards requiring a minimum area of the 

parking lot to drain into landscaped areas. 

 

 Require the management of runoff from parking lots 

through green infrastructure practices, including trees, 

vegetated islands, swales, rain gardens, or other 

approaches. 

 

 Enact specific alternative landscaping and parking 

regulations to support infill development (parking 

requirements, parking lot landscaping options that focus 

on perimeter landscaping to encourage smaller lots, 

etc.). 

 

 Require parking structures to incorporate green roofs to 

 

 

 

1 

 

 

 

 

 

1 

 

 

 

1 

 

 

1 

 

 

 

 

2 

 

 

 

 

 

1 
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reduce stormwater runoff. 

 

 Reduce drive aisle widths in parking lots to decrease the 

amount of pervious surface. For multi-family 

developments, drive aisles can be shared. In commercial 

developments, typical drive aisles can be reduced 5–

10%. 

 

 

 

1 

 

Total score for ENCOURAGE EFFICIENT PROVISIONS OF PARKING: 
  

 

40 

  

 

 

 

This section has been reviewed and scored by ______________________________________________________________________ 

(Insert Department name and signee) 

 

RESOURCES 

 ―Parking Spaces/Community Places: Finding the Balance through Smart Growth Solutions‖ (pg. 14, 18-19, 21), U.S. EPA Development, Community and 

Environment Division: http://www.epa.gov/piedpage/pdf/EPAParkingSpaces06.pdf 

 ―Shared Parking, Second Edition,‖ Urban Land Institute: www.uli.org/bookstore/ 

 ―Developing Parking Policies to Support Smart Growth in Local Jurisdictions: Best Practices,‖ Metropolitan Transportation Commission: 

http://www.mtc.ca.gov/planning/smart_growth/parking_study/April07/bestpractice_042307.pdf 

 ―Driving Urban Environments: Smart Growth Parking Best Practices,‖ Maryland Governor’s Office of Smart Growth: 

http://www.smartgrowth.state.md.us/pdf/Final%20Parking%20Paper.pdf 

 ―Design Principles for Parking Lots,‖ Tennessee Valley Authority Economic Development: http://www.tvaed.com/sustainable/parking.htm  

 Efficient Parking Strategies, Centralina Council of Governments and Catawba Regional Council of Governments: 

http://www.epa.gov/region4/airqualitytoolkit/9_CaseStudies/SEQL%20-%20Efficient%20Parking%20Strategies.pdf  

 ―Parking Management: Strategies, Evaluation and Planning,‖ Victoria Transport Policy Institute: http://www.vtpi.org/park_man.pdf  

 ―Smart Growth Alternatives to Minimum Parking Requirements,‖ Proceedings from the 2nd Urban Street Symposium, July 28-30, 2003: 

http://transtoolkit.mapc.org/Parking/Referenced_pdfs/Forinash_SmartGrowthParkingAlternatives.pdf  

 ―Flexible Parking Standards,‖ Georgia Quality Growth Partnership: http://www.dca.state.ga.us/toolkit/ToolDetail.asp?GetTool=17 

 ―Multifunctional Landscaping: Putting Your Parking Lot Design Requirements to Work for Water Quality,‖ University of Illinois Extension: 

http://urbanext.illinois.edu/lcr/LGIEN2002-0017.html  

 ―Low-Impact Parking Lot Design Reduces Runoff and Pollutant Loads,‖ Journal of Water Resources Planning and Management, 2001: 

http://cedb.asce.org/cgi/WWWdisplay.cgi?0101775  
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 ―Managing Stormwater for Urban Sustainability Using Trees and Structural Soils,‖ Virginia Polytechnic Institute and State University: 

http://www.cnr.vt.edu/urbanforestry/stormwater/Resources/TreesAndStructuralSoilsManual.pdf  

 

CASE STUDIES 

 San Mateo County, California’s ―Sustainable Green Streets and Parking Lots Design Guidebook‖ provides policy guidance and design and construction 

details, including site layout strategies, green infrastructure design guidelines and case studies for both streets and parking lots: 

http://www.flowstobay.org/ms_sustainable_streets.php  

 Minneapolis, Minnesota’s zoning code includes regulations to support pedestrian-oriented off-street parking, including parking maximums, shared parking 

allowances, pedestrian-overlay districts with reduced parking requirements, replacing off-street parking spaces with bicycle racks, and more: 

http://www.ci.minneapolis.mn.us/lrtrezoning/tod-haiwatha-09.asp  

 Boston Metropolitan Area Planning Council gives detailed guidance for reducing parking demand and developing parking requirements based on local 

factors such as access to transit, expected demographics, auto ownership rates and access to destinations and transit service: 

http://transtoolkit.mapc.org/Parking/Strategies/flexiblerequirements.htm  

 San Diego, California’s Community Parking District Program helps older commercial districts collect revenue and implement parking plans to construct 

public parking facilities, make public transit enhancements, and maximize off-street parking inventory: http://www.sandiego.gov/economic-

development/business-assistance/small-business/pmd.shtml  

 Placer County, California enacted an In-Lieu Parking Fee that allows developments within specific parking districts to pay a fee in lieu of complying with 

off-street parking standards. The collected fees are then used to construct new public parking spaces within the same parking district: 

http://www.placer.ca.gov/Departments/Works/TahPkngStudy/DraftParkingFeeOrdinance.aspx  

 Minnesota’s Urban Small Sites Best Management Practice Manual provides drawings, design guidelines and plant lists for impervious surface reduction in 

parking lot design:  http://km.fao.org/uploads/media/Impervious_surface_reduction_parking_lot_desing.pdf  

 The retrofit of Our Lady Gate of Heaven Parish parking lot in Chicago, Illinois included a large swale that absorbs 100,000 gallons of runoff per year, 

reducing flooding in the parking lot and in nearby streets and properties. This U.S. EPA-funded project continues to be monitored for performance data: 

http://www.cnt.org/natural-resources/demonstration-projects/olgh-case-study  

 The Florida Aquarium Parking Lot and Queuing Garden in Tampa, Florida maximizes existing site vegetation for stormwater management and provides 

education to Aquarium visitors. This website includes construction cost information, lessons learned, monitoring results and maintenance protocols: 

http://www.sustainablesites.org/cases/show.php?id=16  

 Several parking lot demonstration sites in Blacksburg, VA, Ithaca, NY and Davis, CA provide details about newly constructed parking lots and retrofitted 

lots that include trees, structural soils and pervious pavements for managing stormwater: 

http://www.cnr.vt.edu/urbanforestry/stormwater/DemonstrationSites.html  
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Section 5: Adopt Green Infrastructure Stormwater Management Provisions 
 

 

5.A—Green Infrastructure 

Practices 

 

 

Tools and Policies 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local References 

 

 

(1)  Question: Are green 

infrastructure practices encouraged 

as legal and preferred for managing 

stormwater runoff?  

 

Goal:  Make all types of green 

infrastructure allowed and legal and 

remove all impediments to using 

green infrastructure (including for 

stormwater requirements), such as 

limits on infiltration in rights-of-

way, permit challenges for green 

roofs, safety issues with permeable 

pavements, restrictions on the use 

of cisterns and rain barrels, and 

other such unnecessary barriers. 

 

Why: Green infrastructure 

approaches are more effective and 

cost efficient than conventional 

stormwater management practices 

in many instances, and provide 

other substantial community 

benefits.   

 

 

Adopt Plans/Educate:  

 

 Inform the public, through education and outreach 

programs, that green infrastructure practices can manage 

stormwater runoff on their property.  

 

 Create a green infrastructure workshop or training 

program for internal and external reviewers to ensure 

that the stakeholders who use this tool will have the 

ability to understand and use it effectively.   

 

 

 

 

1 

 

 

 

1 

  

 

 

 

Remove Barriers:  

 

 Development and other codes encourage and allow 

property owners to adopt home-based green 

infrastructure practices, such as rain gardens, rain 

barrels, and other rainwater harvesting practices.   

 

 Review and change, where necessary, building codes or 

other local regulations to ensure that all local 

government departments/agencies have coordinated with 

one another to ensure that green infrastructure 

implementation is legal, e.g. remove restrictions on 

downspout disconnection.  

 

 

 

 

1 

 

 

 

 

1 

  

 

 

 

Adopt Incentives:  

 

 Green infrastructure practices credited towards required 

controls for stormwater runoff. 

 

 

 

 

1 
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 Establish a ―Green Tape‖ expedited review program for 

applications that include green infrastructure practices. 

 

 Reduce stormwater utility rates based on the use of 

green infrastructure practices.   

 

1 

 

Enact Regulations:  

 

 Zoning and subdivision regulations specifically permit 

green infrastructure facilities, including but not limited 

to: (1 point for each technique to a maximum of 4 

points) 

     --Green roofs; 

     --Infiltration approaches, such as rain gardens, curb  

extensions, planter gardens, permeable and porous 

pavements, and other designs where the intent is to 

capture and manage stormwater using soils and plants; 

           --Water harvesting devices, such as rain barrels and 

cisterns;  

       --Downspout disconnection. 

 

 Developers are required to meet stormwater 

requirements using green infrastructure practices where 

site conditions allow. Developers must provide 

documentation for sites that do not allow on-site 

infiltration, reuse, or evapotranspiration to meet locally 

determined performance stormwater management 

standards. 

       

 

 

 

1 to 4 

points 

 

 

 

 

 

 

 

 

 

 

 

1 to 2 

points 

 

 

  

 

 

(2)  Question:  Do stormwater 

management plan reviews take 

place early in the development 

review process? 

 

Goal:  Incorporate stormwater plan 

comments and review into the early 

stages of development review/site 

plan review and approval, 

preferably at pre-application 

 

Adopt Plans/Educate: 

 

 Encourage/require a pre-site plan meeting with 

developers to discuss stormwater management and green 

infrastructure approaches. 

          --Voluntary = 1 point 

          --Mandatory = 2 points 

 

 Include landscape architects in design and review of 

stormwater management plans. 

 

 

 

1 to 2 

points 

 

 

 

 

1 
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meetings with developers.   

 

Why: Pre-site plan review is an 

effective tool for discussing with 

developers alternative approaches 

for meeting stormwater 

requirements. This will incorporate 

green infrastructure techniques into 

new projects at early design stages, 

well before construction begins. 

 

Adopt Incentives: 

 

 Provide accelerated review of projects where developer 

attended a pre-application meeting. 

 

 

 

 

1 

  

 

 

 

Enact Regulations:  

 

 Preliminary stormwater plan review occurs 

contemporaneously with preliminary site plan review 

and before any development approvals. 

 

 Development applications must include 

preliminary/conceptual stormwater management plans 

that incorporate green infrastructure elements and 

describe how stormwater management standards will be 

met. 

 

 

 

 

1 

 

 

 

1 

  

 

 

 (3)  Question: Do local building 

and plumbing codes allow 

harvested rainwater for exterior 

uses, such as irrigation, and non-

potable interior uses, such as toilet 

flushing? 

 

Goal: Ensure that the municipality 

allows and encourages stormwater 

reuse for non-potable uses.  

 

Why: Stormwater reuse is 

important for dense, urban areas 

with limited spaces for vegetated 

green infrastructure practices.  

 

 

Adopt Plans/Educate: 

 

 Local government provides information 

brochures/manual for homeowners describing acceptable 

rainwater harvesting techniques. 

 

 

 

 

1 

  

 

Remove Barriers:  

 

 Local development, building, and plumbing codes 

updated to allow reuse of stormwater for non-potable 

purposes.  

 

 

 

 

1 

 

 

 

 

Adopt Incentives: 

 

 Reduce stormwater management facility requirements 

for developments employing comprehensive rainwater 

harvesting. 

 

 Reduce stormwater utility rates based on the use of 

 

 

 

1 
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harvest and reuse techniques.  

 

 

Enact Regulations:  

 

 Require developments to adopt rainwater harvesting 

techniques as element of stormwater management plans. 

 

 

 

 

1 

 

 

 

 

 

 

(4)  Question: Are provisions 

available to meet stormwater 

requirements in other ways, such as 

off-site management within the 

same sewershed or ―payment in 

lieu‖ of programs, to the extent that 

on-site alternatives are not 

technically feasible?  

 

Goal: Allow off-site management 

of runoff while still holding 

developers responsible for meeting 

stormwater management goals. 

 

Why: In some cases, it is 

impracticable or infeasible to treat 

all or even some of the stormwater 

runoff on site. In such instances, 

alternative means should be 

provided through contribution to 

off-site mitigation projects or off-

site stormwater management 

facilities (preferably green 

infrastructure facilities). 

 

 

Adopt Plans/Educate:  

 

 For infill and redevelopment areas, off-site green 

stormwater management plans should be developed in 

cooperation between local government and 

landowner/developers. Allowing off-site management of 

stormwater runoff requires sewershed designation within 

the local government to ensure that true mitigation is 

possible and realize the equal stormwater management 

and water quality benefits through off-site management. 

 

 Retrofit projects that will utilize green infrastructure 

stormwater management techniques should be identified 

and prioritized within the sewershed.  

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

Remove Barriers: 

 

 Amend stormwater management regulations and 

development codes as necessary to allow off-site 

stormwater management, especially for infill and 

redevelopment areas. 

 

 

 

 

1 

 

 

 

Enact Regulations:  

 

 Establish system that allows/requires payment-in-lieu 

fees for off-site stormwater management facilities. Fees 

should be set sufficiently high as to cover the true cost of 

off-site management. Consider limitations on amount of 

 

 

 

1 
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off-site management allowed (more for infill areas, less 

for greenfield sites). 

 

 

5.B—Maintenance/Enforcement 

 

 

Tools  and Policies 

 

Points 

Available 

 

Points 

Received or 

N/A 

 

Notes and Local References  

 

(1)  Question: Does your 

stormwater ordinance include 

monitoring, tracking, and 

maintenance requirements for 

stormwater management practices? 

 

Goal: Incorporate monitoring, 

tracking, and maintenance 

requirements for stormwater 

management practices into your 

municipal stormwater ordinance. 

 

Why: These measures will help 

ensure that the successful tracking 

and monitoring of green 

infrastructure practices and remain 

in proper working condition to 

provide the performance required 

by the stormwater ordinance. 

 

Adopt Plans/Educate 

 

 Develop a system to monitor and track stormwater 

management practices deployed at greenfield and 

redevelopment sites. Tracking of management practices 

should begin during the plan review and approval 

process with a database or geographic information 

system (GIS). The database should include both public 

and private projects. 

 

 Provide model checklist for maintenance protocols for 

ease of inspection, tracking, and enforcement. 

 

 Sponsor demonstration projects for green infrastructure 

management best practices. 

 

 

   

 

1 

 

 

 

 

 

 

 

1 

 

 

 

1 

  

 

 

 

Remove Barriers:  

 

 Ensure that proper local agencies have authority to 

enforce maintenance requirements. 

 

 

 

 

1 

  

 

 

Adopt Incentives:  

 

 Create self-inspection maintenance certification 

program that allows developers/landowners to 

train/retain private inspectors to certify compliance 

with stormwater management plans and long-term 

maintenance. 

 

 

 

 

1 
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Enact Regulations:  

 

 Require long-term maintenance agreements that allow 

for public inspections of the management practices and 

account for transfer of responsibility in leases and/or 

deed transfers.  

 

 Conduct inspections every 3 to 5 years, prioritizing 

properties that pose the highest risk to water quality, 

inspecting at least 20% of approved facilities annually. 

 

 Develop a plan approval and post-construction 

verification process to ensure compliance with 

stormwater standards, including enforceable 

procedures for bringing noncompliant projects into 

compliance. 

 

 Inspections of construction sites occur at for at least 

25% of permitted projects to ensure proper installation 

of approved practices. 

 

 Require conservation/green infrastructure bond/escrow 

in zoning/subdivision ordinances to ensure 

installation/maintenance of green infrastructure storm 

water management facilities. 

 

 

 

1 

 

 

 

 

1 

 

 

 

 

1 

 

 

 

1 

 

 

 

1 

  

 

Total score for GREEN INFRASTRUCTURE STORMWATER MANAGEMENT 

PROVISIONS: 
 

 
37 

  

 

 

This section has been reviewed and scored by ______________________________________________________________________  

(Insert Department name and signee) 

 

RESOURCES 

 Green Infrastructure Municipal Handbook, U.S. EPA Green Infrastructure website: http://cfpub.epa.gov/npdes/greeninfrastructure/munichandbook.cfm  
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 A Catalyst for Community Land Use Change, National NEMO Network 2008 Progress Report with local regulations for water quality protection: 

http://nemonet.uconn.edu/about_network/publications/2008_report.htm  

 Public Entity Environmental Management System Resource Center: http://peercenter.net/  

 Environmental Management System, U.S. EPA: http://epa.gov/ems/ 

 ―The Economics of Low-Impact Development: A Literature Review,‖ EcoNorthwest: http://www.econw.com/reports/ECONorthwest_Low-Impact-

Development-Economics-Literature-Review.pdf  

 ―Reducing Stormwater Costs through Low Impact Development (LID) Strategies and Practices,‖ U.S. EPA Office of Water: 

http://www.epa.gov/owow/nps/lid/costs07/  

 New York City’s PlaNYC for Water: http://www.nyc.gov/html/planyc2030/html/plan/water.shtml 

 Puget Sound Partnership Low Impact Development Local Regulation Assistance Project: 

http://www.psparchives.com/our_work/stormwater/lid/lid_regs.htm  

 Massachusetts Low Impact Development Toolkit: http://www.mapc.org/regional_planning/LID/PDFs/LID%20Local%20Codes%20Checklist.pdf 

 Plan Review checklist and flow chart, Office of Watersheds, Philadelphia Water Department: 

http://www.phillyriverinfo.org/WICLibrary/DevelopmentProcess_Final.pdf 

 General Factors that Influence the Selection of Stormwater Management Facilities, Portland Bureau of Environmental Services: 

http://www.portlandonline.com/shared/cfm/image.cfm?id=129055  

 Operations and Maintenance of Treatment Best Management Practices, Santa Clara Valley Urban Pollution Prevention Program: http://www.scvurppp-

w2k.com/om_workproduct_links.htm 

 Stormwater Center Maintenance Agreements Guidance and Case Studies: 

http://www.stormwatercenter.net/Manual_Builder/Maintenance_Manual/4Maintenance_Agreements/Maintenance%20Agreements%20Introduction.htm 

CASE STUDIES 

 Alachua County, Florida’s stormwater regulation requires that developers reduce impervious surfaces via vertical construction and alternative parking 

surfaces and use site contours and minimize disturbance to existing natural features: http://growth-

management.alachua.fl.us/compplanning/amended_docs/ORDstormCPA-06-01final.pdf  

 Philadelphia, Pennsylvania’s stormwater regulation requires that projects infiltrate/manage the first 1" of rainfall from all directly connected impervious 

surfaces and exempts redevelopment projects from flood control and channel protection requirements: 

http://www.phillyriverinfo.org/Programs/SubprogramMain.aspx?Id=Regulations  

 Portland, Oregon’s stormwater requirement uses a mandatory hierarchy that requires on-site infiltration with surface vegetation above all other practices 
http://www.portlandonline.com/bes/index.cfm?c=35122 (Chapter 1, page 1-18) 

 Emeryville, California’s stormwater guidelines for dense green redevelopment provide guidance on using green infrastructure in high density, infill sites: 

http://ca-emeryville.civicplus.com/DocumentView.asp?DID=144  

 Portland, Oregon’s Ecoroof Floor Area Ratio (FAR) Bonus allows developers to increase a building’s footprint or floor area for projects that include an 

ecoroof: http://www.portlandonline.com/bes/index.cfm?a=236916&c=48725  
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 Chicago Department of Construction and Permits has a Green Permit Program that offers expedited permits and waived permit review fees for projects 

that meet a series of green building requirements, including exceptional water management and green roof criteria: 

http://egov.cityofchicago.org/webportal/COCWebPortal/COC_EDITORIAL/GreenPermitBrochure1.pdf  

 Tucson, Arizona’s Water Harvesting Guidance Manual describes how the City’s code requirements for water harvesting help to meet several other local 

codes, such as for landscaping, floodplain and erosion hazard management, and stormwater management: 

http://dot.tucsonaz.gov/stormwater/education/waterharvest.php (page 26) 

 San Francisco, California’s Public Utilities, Department of Building Inspection and Department of Public Health partnered to allow the use of rainwater 

for irrigation and toilet flushing without requiring treatment to potable standards: http://sfwater.org/mto_main.cfm/MC_ID/14/MSC_ID/361/MTO_ID/559 

 Seattle, Washington’s Green Factor is an amended landscape requirement that property owners meet via a scoring system that encourages green features 

such as large plants, permeable pavement, green roofs, vegetated walls and tree preservation: http://www.seattle.gov/dpd/permits/greenfactor/Overview/  

 San Jose, California’s stormwater regulation requires that projects with 10,000 square feet or more of impervious surface area use landscape-based 

treatment and trees to meet quantity and quality standards: http://www.sanjoseca.gov/planning/stormwater/Policy_6-29_Memo_Revisions.pdf  

 Santa Monica, California’s stormwater code requires that new development projects maximize permeable areas, maximize runoff to permeable areas, reuse 

stormwater, and reduce parking lot pollution: http://www.smgov.net/uploadedFiles/Departments/OSE/Categories/Urban_Runoff/UR_Brochure.pdf  

 Chicago, Illinois’s stormwater regulation requires that new developments manage 0.5‖ runoff from all impervious surfaces or reduce imperviousness by 

15%: http://egov.cityofchicago.org/webportal/COCWebPortal/COC_EDITORIAL/StormwaterManagementOrdinance1206.pdf  

 Lenexa, Kansas’s stormwater regulation requires new developments to manage 1.37" for water quality using a natural system treatment train approach and 

also charges a fee for water quantity management which pays for watershed-scale public projects managed by the City: 

http://www.ci.lenexa.ks.us/LenexaCode/viewXRef.asp?Index=2927  

 Fauquier County, Virginia’s stormwater maintenance agreements state that if maintenance is neglected the County has the authority to perform the work 

and recover costs from the property owner: http://www.fauquiercounty.gov/documents/departments/commdev/pdf/SWMOrdinance.pdf (pages 12-13) 

 Philadelphia, Pennsylvania’s Stormwater Management Guidance Manual provides maintenance guidelines and schedules for a range of green 

infrastructure practices, from green roofs to pervious pavements and subsurface infiltration: 

http://www.phillyriverinfo.org/Programs/SubprogramMain.aspx?Id=StormwaterManual  
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STORMWATER RUNOFF QUALITY AND QUANTITY FROM
TRADITIONAL AND LOW IMPACT DEVELOPMENT WATERSHEDS1

Erik S. Bedan and John C. Clausen2

ABSTRACT: The quality and quantity of residential stormwater runoff from a control, traditional, and low
impact development (LID) watershed were compared in a paired watershed study. A traditional neighborhood
was built using typical subdivision standards while a LID design was constructed with best management prac-
tices including grass swales, cluster housing, shared driveways, rain gardens, and a narrower pervious concrete-
paver road. Weekly, flow-weighted, composite samples of stormwater were analyzed for nitrate + nitrite-nitrogen
(NO3 + NO2-N), ammonia-nitrogen (NH3-N), total Kjeldahl nitrogen (TKN), total phosphorus (TP), and total sus-
pended solids (TSS). Monthly composite samples were analyzed for total copper (Cu), lead (Pb), and zinc (Zn).
Mean weekly storm flow increased (600x) from the traditional watershed in the postconstruction period.
Increased exports of TKN, NO3 + NO2-N, NH3-N, TP, Cu, Zn, and TSS in runoff were associated with the
increased storm flow. Postconstruction storm flow in the LID watershed was reduced by 42% while peak
discharge did not change from preconstruction conditions. Exports were reduced from the LID watershed for
NH3-N, TKN, Pb, and Zn, while TSS and TP exports increased.

(KEY TERMS: best management practices; low impact development; nonpoint source pollution; runoff;
stormwater management; urbanization; water quality; Connecticut.)

Bedan, Erik S. and John C. Clausen, 2009. Stormwater Runoff Quality and Quantity From Traditional and
Low Impact Development Watersheds. Journal of the American Water Resources Association (JAWRA) 45(4):998-
1008. DOI: 10.1111 ⁄ j.1752-1688.2009.00342.x

INTRODUCTION

Nonpoint sources are responsible for a large por-
tion of the remaining water quality impairments in
our nation’s waters (USEPA, 2002). Urban storm-
water runoff is one source of nonpoint pollution, and
is responsible for contributing excess nutrients, bacte-
ria, and toxic metals to receiving waters (USEPA,
2002). Additionally, runoff from urban construction

and development is reported as a source of pollution
for 14 of the 18 National Estuaries (USEPA, 1994a).
Traditional stormwater controls used in urban areas
were designed to collect, convey, and discharge water
quickly and efficiently (USEPA, 2000). Recently, the
concept of low impact development (LID) has been
introduced to mitigate the problems associated with
urban stormwater runoff (Prince George’s County,
1999). LID is a design strategy to retain the storage,
infiltration, runoff, and ground-water recharge that

1Paper No. JAWRA-07-0159-P of the Journal of the American Water Resources Association (JAWRA). Received November 19, 2007; accepted
March 17, 2009. ª 2009 American Water Resources Association. Discussions are open until six months from print publication.

2Respectively, Natural Resource Specialist, North Central Conservation District, 24 Hyde Avenue, Vernon, Connecticut 06066; and Profes-
sor, Department of Natural Resources Management and Engineering, University of Connecticut, 1376 Storrs Road, Storrs, Connecticut 06269
(E-Mail ⁄ Clausen: john.clausen@uconn.edu).
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existed before urban development (USEPA, 2000).
The LID concepts utilize various best management
practices (BMPs) such as bioretention, cluster hous-
ing, grassed swales, and public education (Prince
George’s County, 1999).

Most studies of stormwater BMPs have focused on
individual treatments, and few have incorporated
more than one BMP into an investigation (Richards
et al., 1981; Urbonas, 1994; Legret and Colandini,
1999; Davis et al., 2001a; Kopp and Guillard, 2002;
Deletic, 2005). Such studies have examined perme-
able pavements (Brattebo and Booth, 2003), educa-
tion (Dietz and Clausen, 2004), and vegetative swales
(Rushton, 2001).

There are even fewer studies on LID designs, and
these have relied mostly on assumptions about their
effectiveness for stormwater management. For exam-
ple, a survey of local governments in several states
concluded that planned greenfield developments,
which utilized LID methods, surpassed traditional
developments in terms of watershed protection
(Berke et al., 2003). Also, a modeling approach was
used to predict runoff from low impact urbanization
by estimating the ability of LID to infiltrate storm-
water (Holman-Dodds et al., 2003). However, no stud-
ies have monitored the effects of a LID design on
stormwater runoff.

This study, known as the Jordan Cove Urban
Watershed project, investigated the effects of LID on
stormwater quality and quantity. This paper reports
the comparison of the quality and quantity of storm-
water runoff from a traditional and a LID watershed
during the postconstruction period. Previous papers
have addressed the stormwater impacts during con-
struction (Phillips et al., 2003), compared stormwater
runoff from different driveway types (Gilbert and
Clausen, 2006), and compared discharge lag times
between traditional and LID watersheds (Hood et al.,
2007).

METHODS

Study Site

The project was located near the Long Island
Sound in the town of Waterford, Connecticut. The
watersheds studied consisted of a control and two
watersheds (traditional and LID) that were studied
prior to, during, and after residential development.
The traditional watershed originally contained a
poultry hatchery and storage buildings. During cali-
bration, samples were collected at the discharge point
of overland flow from a lawn. The LID watershed

originally was a closed-out gravel pit. During calibra-
tion, samples were collected at the discharge point for
the restored pit. The treatment watersheds were
adjacent and the control watershed was 0.8 km away.

Study watersheds were relatively small, with small
lot sizes, gentle slopes, and total imperviousness
varying, depending on the treatment (Table 1). The
control watershed was developed in 1988 (Figure 1).
The traditional watershed used minimum 0.2 ha lot
zoning, a standard 8.5 m wide asphalt road, and a
curb and gutter stormwater collection system
(Figure 2). Roof runoff was directed to either grassed
lawns or onto driveways. The LID watershed had
26% open space, mostly along the periphery
(Figure 3). Two main features of the design were the
replacement of traditional curbs and gutters with
grassed bioretention swales and the asphalt road
with a narrower pervious concrete-paver road. A bio-
retention cul-de-sac, which allowed for retention and
infiltration of runoff, was used instead of the tradi-
tional impervious asphalt area. Individual bioreten-
tion areas (rain gardens) were incorporated into each
lot to detain roof and lot runoff. These were designed
to contain the first 2.54 cm of runoff from their indi-
vidual watersheds. Shared driveways were used in 10
of the 12 lots and were composed of asphalt, pervious
concrete pavers, or crushed gravel. Cluster housing

TABLE 1. Characteristics of Study Watersheds.

Control Traditional LID

Watershed area (ha) 5.5 2.0 1.7
No. of lots 43 17 12
Average lot size (ha) 0.16 0.15 0.10
% Total impervious 29 32 22
Average slope (%) 1.0 1.5 1.8

FIGURE 1. Control Watershed Subdivision
for the Jordan Cove Project, Connecticut.
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was used with reduced lawn areas, replaced by low-
mow and no-mow areas. Deed restrictions prevented
increased impervious surfaces, alteration of LID
structures, rain garden filling, and changes to origi-
nal driveway surfaces during the course of the study.
Education sessions, informational packets, and soil
testing were used to instruct homeowners on LID
practices, such as lawn maintenance, rain garden
care, and rain barrels for rainwater use.

Study Design

The paired watershed approach was used for this
study (Clausen and Spooner, 1993). A primary
strength of the paired watershed approach is that it
corrects for year to year differences in precipitation,

which can confound temporal studies. One control and
two treatment watersheds were monitored during cal-
ibration, construction, and postconstruction periods.
Calibration occurred prior to any applied treatment in
the watersheds, and regression relationships of paired
runoff observations were established between the con-
trol and the two treatment watersheds. The construc-
tion of houses in the traditional and LID watersheds
began the first treatment (construction), while the
second treatment (postconstruction) began immedi-
ately after construction was complete.

Periods of calibration and treatment varied by date
and length depending on the watershed and construc-
tion schedules (Table 2). The length of the calibration
period was determined by when construction began
in the watershed and when a significant calibration
equation existed between the paired watersheds.
Since construction took longer in the LID watershed,
the postconstruction period started later than in the
traditional watershed. This paper presents only the
data and results from the calibration and post-
construction periods through June 2005.

Monitoring

Discharge from the control watershed was moni-
tored with a combination rectangular ⁄ V-notch weir in
a 76 cm stormwater pipe. A precalibrated 45.7 cm
H-flume was used to measure overland flow during
the calibration period in the traditional watershed.
During the postconstruction period, a precalibrated
Palmer-Bowlus flume in a 38.1 cm stormwater pipe
was used to measure discharge. Overland flow in the
swales was monitored in the LID watershed using a
45.7 cm H-flume.

Stormwater runoff from each watershed was moni-
tored continuously using ISCO 4230 bubbler flow-
meters (Isco, Inc., Lincoln, Nebraska). Fifteen-minute
discharge was downloaded weekly from each ISCO
flowmeter using a computer. An ISCO 2900 sampler
(Isco, Inc.) collected flow-weighted, composite samples
of stormwater runoff directly in a refrigerator. Sam-
ples were collected in three plastic bottles. One bottle
was preacidified with sulfuric acid for nutrient pres-
ervation, a second bottle preserved metals with nitric
acid. The third bottle was not acidified and was used
for suspended solids analysis.

Collected samples were retrieved weekly, and
transported in a cooler with ice packs to the Univer-
sity of Connecticut, Storrs and stored at 4�C until
analyzed. When discharge occurred during site visits,
grab samples were collected from each monitoring
station in sterile sampling bags for analyses of fecal
coliform (FC) bacteria and 5-day biochemical oxygen
demand (BOD5).

FIGURE 2. Traditional Watershed Subdivision
for the Jordan Cove Project, Connecticut.

FIGURE 3. LID Watershed Subdivision for
the Jordan Cove Project, Connecticut.
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Sample Analysis

Acidified, filtered samples were analyzed for
nitrate + nitrite-nitrogen (NO3 + NO2-N) using EPA
Method 353.2 (USEPA, 1993b) and ammonia-nitrogen
(NH3-N) using EPA Method 350.1 (USEPA, 1993c).
Acidified, unfiltered samples were analyzed for total
Kjeldahl nitrogen (TKN) (Method 351.2) (USEPA,
1993d) and total phosphorus (TP) (Method 365.4) fol-
lowing persulfate digestion (USEPA, 1983a). These
analyses were performed using a LaChat colorimetric
flow injection system. Nonacidified samples were ana-
lyzed gravimetrically for total suspended solids (TSS)
using EPA method 160.2 (USEPA, 1983a). Acidified,
unfiltered monthly composites of samples were ana-
lyzed for total copper (Cu), and zinc (Zn) using
plasma emission spectroscopy (EPA Method 200.7)
(USEPA, 1994). Pb analysis used atomic absorption
(EPA Method 239.2). Fecal coliform membrane filter
(Method 9222D) (Clesceri et al., 1998) and BOD5

(Method 5210B) (Clesceri et al., 1998) analyses were
performed immediately after returning from weekly
field collections. A USEPA approved Quality Assur-
ance Project Plan was followed during the study in
accordance with the USEPA (1998, 2001). The Plan
provided for preservation and storage protocols.
Duplicates and spikes were analyzed every 20
samples and a check standard every 10 samples.

Household Survey

A one-page survey was mailed to each household
in all three watersheds from 1999-2004. The overall
response rate was 55%.

Statistical Analysis

Analysis of covariance (ANCOVA) was used to deter-
mine changes in the slopes and intercepts of treatment
and control watershed regressions for water quality
and quantity variables between the calibration and
treatment periods. For cases when regressions were
not significant, paired t-tests were used to determine

differences in the mean peak discharge and the mean
TP, BOD, and FC concentrations between the tradi-
tional and BMP watersheds. Data were analyzed using
SAS version 9.1 software (SAS Institute Inc., 2002).
Mass export (g ⁄ ha ⁄ month) was calculated as the prod-
uct of weekly cumulative flow and weekly sample con-
centration, divided by the watershed area. The
presentation of results from paired watershed studies
includes the means observed during each period, a pre-
dicted mean, and percent change due to the treatment.
Means reported for the control watershed during the
calibration period may be different in Tables 2 and 3
because the calibration period length differed for the
traditional and LID watersheds. Predicted treatment
watershed means were calculated from calibration
regression equations based on observed control means
during each treatment period. Percent change was cal-
culated as the difference between the observed mean
and the predicted mean for the appropriate treatment
watershed using the equation: % change = [(Observed
) Predicted) ⁄ Predicted]*100. A Chi-square test was
used to compare household survey counts in a two-way
contingency table.

RESULTS AND DISCUSSION

Precipitation

The normal annual precipitation in Groton, Con-
necticut, located 7 km from the study area, was
1,237.5 mm (NOAA, 2002). Annual departures from
normal ranged from )24 to +14% during this study.
Overall, the precipitation during this study averaged
5% below normal.

Storm Flow

Traditional Watershed. An increase in storm
flow from the traditional watershed was observed
during the postconstruction period as compared with
the calibration period. Mean flow depth increased by

TABLE 2. Monitoring Schedule for the Jordan Cove Project, Connecticut.

Watershed

Period

Calibration Construction Postconstruction

Control 11 ⁄ 1 ⁄ 1995————————————————— to —————————————————6 ⁄ 30 ⁄ 2005
Traditional 4 ⁄ 4 ⁄ 1996 to 10 ⁄ 8 ⁄ 1997 10 ⁄ 8 ⁄ 1997 to 6 ⁄ 19 ⁄ 2003 6 ⁄ 19 ⁄ 2003 to 6 ⁄ 30 ⁄ 2005
LID 1 ⁄ 18 ⁄ 1996 to 3 ⁄ 23 ⁄ 1999 3 ⁄ 23 ⁄ 1999 to 8 ⁄ 1 ⁄ 2002 8 ⁄ 1 ⁄ 2002 to 6 ⁄ 30 ⁄ 2005
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16 times (p < 0.001) based on values predicted by the
calibration equation (Table 3). Increased runoff dur-
ing the postconstruction period was likely due to the
stormwater drainage system and the impervious
asphalt road. These systems are designed to provide
quick, safe, and efficient transport of stormwater in
urban areas (Tourbier, 1994; Wagner and Geiger,
1996; Chocat et al., 2001). Urbanization generally
results in increased impervious surfaces and storm-
water drainage systems that will increase the total
flow of discharges (Leopold, 1968; Laenen, 1980;
Schueler, 1994).

Low Impact Development Watershed. A signif-
icant (p < 0.001) decrease of 42% in the weekly storm
flow depth from the LID watershed was observed
during the postconstruction period (Table 4). Figure 4
shows that storm flow decreased across the full range
of values observed. As indicated by the regression
lines, for a given flow from the control watershed, the
flow from the treatment watershed declined from cali-
bration to treatment periods. The scatter in paired
weekly values shown in Figure 4 is expected. Such

scatter could be reduced by aggregating data into
longer time periods. These results are consistent with
studies of individual LID practices that have shown
reductions in storm flow using permeable pavement
(USEPA, 1993a; Brattebo and Booth, 2003),
decreased imperviousness (Urbonas, 1994), and vege-
tated swales (USEPA, 1993a; Rushton, 2001). Grass
swales and pervious pavers can provide the control of
runoff and peak discharge (USEPA, 1993a). The
reduction in storm flow observed in this study was
similar to that observed by Rushton (2001) who found
a 50% reduction with permeable pavement and grass
swales in a parking lot. Grass swales alone reduced
storm flow by 30% when compared with impervious
pavement (Rushton, 2001). Brattebo and Booth (2003)
reported essentially no runoff from four types of per-
meable pavement after 570 mm of total rainfall dur-
ing a six-year study in Seattle, Washington.

During the postdevelopment period after 19 June
2003, mean annual runoff from the traditional
watershed was 36.6 cm, while runoff from the LID
watershed was only 8.6 cm. Runoff from the control
watershed averaged 35.0 cm during the same period.

TABLE 3. Mean Predicted and Observed Values and Percent Change From the Traditional and Control
Watersheds During the Calibration and Postconstruction Periods for the Jordan Cove Project, Connecticut.

Characteristic

Calibration Period
(n = 10)1

Postconstruction Period
(n = 56)2

Calibration
Equation % Change

ANCOVA

Control Traditional Control

Traditional

Observed Predicted F p

Storm flow (cm ⁄ week) 0.20 0.02 0.35 0.33 0.02 T = 0.028C0.285 +1,550*** 27.78 <0.001
Peak discharge (m3 ⁄ s ⁄ week) 0.0525 0.0005 0.0246 0.0152 0.0005 T = 0.018C)0.073 +2,829*** 63.58 <0.001
NO3N (mg ⁄ l) 0.5 0.3 1.1 0.3 0.3 T = 0.340C0.084 0 0.50 0.626
NH3-N (mg ⁄ l) 0.15 0.08 0.16 0.15 0.13 T = 0.313C0.498 +15N.S. 4.00 0.012
TKN (mg ⁄ l) 1.3 4.0 1.1 1.0 4.1 T = 3.999C0.196 )76*** 20.68 <0.001
TP (mg ⁄ l) 0.159 1.009 0.156 0.185 0.885 T = 3.494C0.739 )79*** 10.99 <0.001
TSS (mg ⁄ l) 31 132 22 24 114 T = 53.239C0.247 )79* 10.18 <0.001
BOD (mg ⁄ l) 3.2 15.9 3.2 3.4 11.8 T = 18.0C)0.363 )71** 10.78 0.008
Fecal coliform (No ⁄ 100 ml) 13 1 234 22 <1 T = 0.654C)0.698 undefined 1.60 0.300
Cu (lg ⁄ l) 7 8 9 7 10 T = 3.163C0.533 )30N.S. 2.64 0.074
Pb (lg ⁄ l) 6 11 1 1 1 T = 0.762C1.478 0 11.39 <0.001
Zn (lg ⁄ l) 46 65 36 42 67 T = 11.414C0.492 )37N.S. 1.86 0.164
NO3-N (kg ⁄ ha ⁄ year) 0.61 0.01 3.29 0.83 0.04 T = 0.008C1.081 +2,181*** 38.77 <0.001
NH3-N (kg ⁄ ha ⁄ year) 0.17 0.01 0.48 0.35 0.22 T = 0.085C0.711 +65*** 12.91 <0.001
TKN (kg ⁄ ha ⁄ year) 1.42 0.07 3.6 2.4 0.06 T = 0.496C0.200 +76,361*** 20.09 <0.001
TP (kg ⁄ ha ⁄ year) 0.186 0.021 0.462 0.412 0.017 T = 0.068C0.720 +46,582*** 16.87 <0.001
TSS (kg ⁄ ha ⁄ year) 36 2 64 65 2 T = 0.762C0.547 +64,323*** 11.42 <0.001
Cu (g ⁄ ha ⁄ year) 10 0.2 15 18 0.2 T = 30.358C)0.078 +8,900*** 10.65 <0.001
Pb (g ⁄ ha ⁄ year) 9 0.4 1 2 0.6 T = 54.358C)0.064 +163N.S. 1.07 0.389
Zn (g ⁄ ha ⁄ year) 82 0.6 55 17 2 T = 34,215,540C)1.528 +8,650*** 2.42 0.096

Notes: C = control; N.S. = not significant; T = treatment.
1n = number of samples; n for FC, and metals were three and seven, respectively.
2n for metals were 20.
*p < 0.05.
**p < 0.01.
***p < 0.001.
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Peak Discharge – Qp

Traditional Watershed. Mean peak discharge
from the traditional watershed increased by 30 times
when compared with values predicted by the calibra-
tion equation (Table 3). The increase in peak dis-
charge was likely due to the stormwater drainage
system and the impervious asphalt road. Urban land
use has been widely reported to increase peak dis-
charge when compared with nonurbanized areas
(Leopold, 1968; Schueler, 1994). One study, using a
rainfall-runoff model (DR3M), concluded that 25%
imperviousness led to a 54% increase in peak dis-
charge (Sloto, 1989). Another study in Georgia
reported that a watershed, more than half urbanized,
had peak discharges that were 30-100% greater than
watersheds with 13% or less urbanization (Rose and
Peters, 2001).

Low Impact Development Watershed. Peak
discharge from the LID watershed decreased during

TABLE 4. Mean Predicted and Observed Values and Percent Change From the LID and Control Watersheds
During the Calibration and Postconstruction Periods for the Jordan Cove Project, Connecticut.

Characteristic

Calibration Period
(n = 90)1

Postconstruction Period (n = 75)2

Calibration
Equation % Change

ANCOVA

Control LID Control

LID

Observed Predicted F p

Storm flow (cm ⁄ week) 0.21 0.17 0.40 0.13 0.22 T = 0.407C0.674 )42*** 17.77 <0.001
Peak discharge
(m3 ⁄ s ⁄ week)

0.0360 0.0057 0.0262 0.0030 0.0041 T = 0.147C0.279 )26N.S. 5.91 0.001

NO3-N (mg ⁄ l) 0.5 0.2 1.3 0.4 0.2 T = 0.201C)0.106 +100* 3.33 0.021
NH3-N (mg ⁄ l) 0.20 0.05 0.14 0.03 0.06 T = 0.089C0.193 )50* 8.61 <0.001
TKN (mg ⁄ l) 1.3 0.9 1.2 1.3 0.9 T = 0.816C0.343 +44** 20.37 <0.001
TP (mg ⁄ l) 0.139 0.027 0.165 0.291 0.028 T = 0.052C0.349 +939*** 50.71 <0.001
TSS (mg ⁄ l) 29 4 24 11 4 T = 1.862C0.22 +197*** 10.60 <0.001
BOD5 (mg ⁄ l) 2.9 2.9 3.1 3.3 3.4 T = 1.535C0.705 )3N.S. 9.72 <0.001
Fecal coliform
(No ⁄ 100 ml)

10 62 305 41 790 T = 17.091C0.67 )95** 5.57 0.006

Cu (lg ⁄ l) 10 8 10 6 8 T = 6.116C0.12 )25N.S. 0.96 0.419
Pb (lg ⁄ l) 6 4 2 1 3 T = 2.674C0.157 )67*** 10.05 <0.001
Zn (lg ⁄ l) 69 88 40 17 74 T = 18.146C0.38 )77*** 9.63 <0.001
NO3-N (kg ⁄ ha ⁄ year) 0.55 0.18 4.02 0.25 0.34 T = 1.99C0.271 )26N.S. 5.49 0.001
NH3-N (kg ⁄ ha ⁄ year) 0.23 0.05 0.43 0.02 0.08 T = 1.034C0.183 )71*** 9.26 <0.001
TKN (kg ⁄ ha ⁄ year) 1.59 0.73 3.99 0.90 1.36 T = 2.006C0.592 )33* 16.67 <0.001
TP (kg ⁄ ha ⁄ year) 0.17 0.04 0.52 0.21 0.06 T = 0.404C0.454 +249** 23.83 <0.001
TSS (kg ⁄ ha ⁄ year) 35 3 75 8 5 T = 4.96C0.394 +85* 20.28 <0.001
Cu (g ⁄ ha ⁄ year) 13 6 21 4 7 T = 10.862C0.535 )50N.S. 2.03 0.122
Pb (g ⁄ ha ⁄ year) 7 3 5 0.5 2 T = 46.016C0.234 )79** 5.41 0.003
Zn (g ⁄ ha ⁄ year) 85 65 87 10 56 T = 0.435C1.044 )81** 7.65 <0.001
Fecal coliform
(No ⁄ ha ⁄ year · 106)

56 1,893 2,713 39 521 T = 6,061,917C0.125 )99** 3.78 0.032

Notes: C = control; N.S. = not significant; T = treatment.
1n = number of samples; n for FC and metals were 20 and 28, respectively.
2n for FC and metals were 7 and 20, respectively.
*p < 0.05.
**p < 0.01.
***p < 0.001.

FIGURE 4. Paired Storm Flow From the LID and Control
Watersheds During the Calibration and Postconstruction

Periods for the Jordan Cove Project, Connecticut.
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the postconstruction period (Table 4). It was expected
that pervious concrete pavement would reduce peak
discharge compared with traditional stormwater con-
veyance (USEPA, 1993a; Brattebo and Booth, 2003).
A goal of LID is to maintain peak flow and flow vol-
ume at predevelopment conditions. That goal was
achieved in this study.

Nutrients – Nitrogen

Traditional Watershed. During the postcon-
struction period, no significant change was observed
in NO3 + NO2-N (p = 0.590) and NH3-N (p = 0.103)
concentrations in runoff from the traditional
watershed when compared with values predicted by
the calibration equation. However, NO3 + NO2-N and
NH3-N mass exports significantly increased
(p < 0.001) based on the difference in regression
intercepts (Table 3).

Total Kjeldahl nitrogen concentrations in runoff
from the traditional watershed significantly
decreased (p < 0.001) by 76% in the postconstruction
period. The decrease was likely due to less input of
organic nitrogen. Runoff during the calibration period
was collected from a lawn, while runoff during the
postconstruction period was primarily from the
asphalt road. Conversely, the mass export of TKN
significantly increased (p < 0.001) by 40 times during
postconstruction (Table 3).

Other studies have reported nitrogen concentra-
tions in runoff comparable to these from the tradi-
tional watershed in the postconstruction period
(Table 3). For example, the Nationwide Urban Runoff
Program (NURP) reported similar concentrations of
NO3 + NO2-N (0.74 mg ⁄ l) and TKN (1.9 mg ⁄ l) as
event mean concentrations (EMCs) from residential
runoff (USEPA, 1983b). The nitrogen concentrations
in runoff from the traditional watershed were also
similar to residential runoff observations found else-
where in Connecticut (Dietz and Clausen, 2004).

Urbanization has increased storm flow and subse-
quently increased pollutant loadings (Myers et al.,
1985), which was evident in this study. Increased
mass exports of NO3 + NO2-N, NH3-N, and TKN
were primarily due to increased storm flow from the
traditional watershed, since the concentrations had
decreased or not changed at all (Table 3). The NURP
study (1983b) reported exports of NO3 + NO2-N
(5.8 kg ⁄ ha ⁄ year) and TKN (5.8 kg ⁄ ha ⁄ year) which
were slightly higher compared with the control and
traditional watersheds (Table 3).

Low Impact Development Watershed. Mean
weekly concentrations of NO3 + NO2-N in runoff from
the LID watershed increased significantly (p = 0.014)

by two times during the postconstruction period
(Table 4). NH3-N concentrations in runoff signifi-
cantly decreased (p = 0.012) by 50% when compared
with values predicted by the calibration equation
(Table 4). TKN concentrations in runoff significantly
increased during the postconstruction period
(p = 0.008) by 44% (Table 4).

Unlike results from Dietz and Clausen (2004),
homeowner education of BMP lawn practices was not
effective in this study. A survey of homeowners in
the study watersheds saw no difference in lawn care
practices, such as whether they fertilized and the
number of applications per year between the tradi-
tional and LID watersheds (Table 5). However, more
LID residents applied fertilizers themselves than in
the control and traditional watersheds, which had a
higher percentage of professional service applicators.
The increase in TKN concentrations in runoff was
likely due to organic nitrogen from the grass swales,
since NH3-N concentrations decreased. Grass clippings
and other detritus were expected sources of organic
nitrogen. Rushton (2001) also found TKN concentra-
tions were higher in runoff from parking lots with
grassed swales as compared with lots with no swales.

During the postconstruction period, no significant
change (p > 0.277) was observed in NO3 + NO2-N
mass export in runoff from the LID watershed. How-
ever, the mass exports of NH3-N and TKN in the LID
watershed significantly decreased by 71% (p < 0.001)
and 33% (p = 0.05), respectively, when compared with
values predicted by the calibration equation (Table 4).

Mass export reductions in NH3-N and TKN from
the LID watershed were attributed to the decrease in
storm flow in the postconstruction period. Reduced
exports of nitrogen from the LID watershed (Table 4)
were somewhat similar to observations by Rushton
(2001) who found that reduced runoff from pervious
pavement with grassed swales had reduced NH3 load-
ings by up to 85%.

TABLE 5. Household Survey Results for Lawn
Maintenance by Watershed (2003-2004).

Question
Control
(n = 40)

Traditional
(n = 15)

LID
(n = 16) v2

Fertilize lawn? (%)
Yes 85 100 88 2.557N.S.

No 15 0 13
Fertilize times ⁄ year? (%)

1-2 48 20 29 5.861N.S.

3-4 45 67 71
>4 7 13 0

Lawn care source? (%)
Self 75 67 100 5.987*
Professional 25 33 0

Note: N.S. ¼ not significant.
*p < 0.05
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Mean concentrations of nitrogen in runoff from all
watersheds in this study (Tables 3 and 4) were on the
low end of the broad ranges reported in a literature
review by Makepeace et al. (1995).

Nutrients – Phosphorus

Traditional Watershed. The mean concentration
of TP in runoff from the traditional watershed signifi-
cantly decreased (p < 0.001) by 79% in the postcon-
struction period when compared with values
predicted by the calibration equation (Table 3). Previ-
ous research reported that TP was associated with
suspended solids in urban stormwater (Mallin et al.,
2002). In this study, TP concentrations in runoff from
the traditional watershed were also associated with
TSS concentrations during the postconstruction per-
iod (r = 0.698; data not shown). TP concentrations
likely decreased during the postconstruction period
because the TSS concentrations decreased, although
higher flows could also have diluted TP concentra-
tions. Mean TP concentrations (Table 3) were
between the concentrations reported by Dietz and
Clausen (2004) in Connecticut and those in the
NURP report (USEPA, 1983b).

Despite the decrease in stormwater TP concentra-
tions, the mass export of TP increased by 24 times in
the postconstruction period because the flow
increased (Table 3). In a Wisconsin study, feeder
streets (low traffic residential streets), lawn areas,
and residential driveways were important sources of
TP (Bannerman et al., 1993). Together, these sources
contributed more than 75% of the total load in resi-
dential areas.

Low Impact Development Watershed. In the
LID watershed, TP concentrations significantly
increased (p < 0.001) by more than ten times during
the postconstruction period (Table 4). Mass export of
TP also significantly increased (p = 0.01) by more
than three times in the postconstruction period
(Table 4). Spikes in the TP concentrations and
exports in the postconstruction period occurred
mostly during the growing season and autumn leaf
fall. This timing suggested that increases in TP were
likely due to fertilization of the grassed swales as
well as leaching from autumn leaves. Fertilizer appli-
cations from residential houses contribute to nutri-
ents in stormwater runoff (Myers et al., 1985), and
leaves have been reported to leach soluble phospho-
rus in stormwater (Cowen and Lee, 1973).

Interestingly, TP concentrations in runoff from the
LID watershed were greater than from the tradi-
tional watershed during the postconstruction period
based on a paired t-test (t = )2.97, p = 0.004). Since

the primary conveyance of stormwater in the LID
watershed was from the grassed swales, perhaps they
alone may have contributed to the higher TP concen-
trations. Parking lot runoff in another study reported
higher TP concentrations from lots with grassed
swales compared with lots with no grassed swales
(Rushton, 2001). However, TP export from traditional
watershed runoff was still greater than export from
the LID watershed because the storm flow increased
significantly.

Metals – Cu, Pb, and Zn

Traditional Watershed. The concentrations of
Cu, Pb, and Zn in runoff from the traditional
watershed did not change significantly in the postcon-
struction period (Table 3). The NURP study (USEPA,
1983b) reported higher Cu and Pb concentrations
than those observed in this study (Table 3) with med-
ian EMCs of 33 lg ⁄ l and 144 lg ⁄ l, respectively. Lead
fuels were phased out in the early 1980s and lower
Pb concentrations would be expected.

Cu mass export in runoff from the traditional
watershed increased significantly (p < 0.001) by 90
times, and the mass export of Zn significantly
increased (p < 0.001) by eight times during the post-
construction period (Table 3). Pb mass export did not
change significantly in the postconstruction period.
Increased mass exports of Cu and Zn from the tradi-
tional watershed were likely due to the significant
increase in storm flow in the postconstruction period.
Greater storm flow may have mobilized metals that
built up with sediment accumulation (Myers et al.,
1985). Urban areas contribute heavy metals to runoff
through automobiles, roofs, and building siding
(Davis et al., 2001b).

Low Impact Development Watershed. Pb and
Zn concentrations in runoff from the LID watershed
significantly decreased (p < 0.001) by 67 and 77%,
respectively, during the postconstruction period
(Table 4). Cu concentrations in runoff showed no sig-
nificant change between the calibration and postcon-
struction periods. Reductions of Pb and Zn
concentrations in this study were not as large as
those from a laboratory column study of bioretention
effectiveness, in which Davis et al. (2001a) reported
reductions of Pb (>98%) and Zn (>98%) concentra-
tions. However, in that study, the stormwater was
simulated and no runoff occurred because it was com-
pletely infiltrated by the bioretention areas.

The mass exports of Pb and Zn significantly
decreased by 79% (p = 0.006) and 81% (p = 0.01),
respectively, during the postconstruction period when
compared with values predicted by the calibration
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equation (Table 4). The mass export of Cu did not
change significantly in the postconstruction period.
Metals exports of Pb and Zn most likely decreased
because storm flow from this watershed declined dur-
ing the postconstruction period. Studies of individual
BMPs have shown reduced loadings of heavy metals
as well. Grassed swales are reported to reduce Pb
and Zn loadings in stormwater runoff by 60%, and
permeable pavement can reduce these metals by 90%
(USEPA, 1993a). Rushton (2001) also reported that
pervious pavement with grassed swales reduced Pb
and Zn loadings from parking lot runoff by at least
75%.

Total Suspended Solids

Traditional Watershed. Mean TSS concentra-
tions in runoff from the traditional watershed signifi-
cantly decreased (p = 0.001) by 79% in the
postconstruction period (Table 3). Decreased TSS con-
centrations may be due to the primary conveyance of
stormwater across the asphalt road and the curb and
gutter system in the postconstruction period. A lawn
area was the primary conveyer of stormwater in pre-
development conditions and soils were a likely source
of TSS. Dilution could also explain lower TSS concen-
trations. Median TSS EMCs from the NURP study
were higher compared with this study (Table 3)
(USEPA, 1983b). Total suspended solids concentra-
tions observed in this study (Table 3) were at the
lower end of the range (4 to 1,223 mg ⁄ l) reported by
Makepeace et al. (1995) in their review of urban
stormwater quality.

The mass export of TSS from the traditional
watershed significantly increased (p < 0.001) by 32
times compared with the values predicted by the cali-
bration equation (Table 3). Since the TSS concentra-
tions decreased, the increased storm flow in the
postconstruction period presumably caused the
increase in the mass export of TSS. Increased runoff
from urbanization is expected to yield higher loads
of sediment compared with nonurbanized areas
(Leopold, 1968).

Low Impact Development Watershed. Total
suspended solids concentrations in runoff from the
LID watershed significantly increased (p < 0.001) by
almost three times in the postconstruction period
(Table 4). Increased TSS concentrations were likely
due to the grassed swales because stormwater was
primarily directed through them. The mass export of
TSS increased in the postconstruction period as well
(Table 4). However, observed TSS concentrations
were low. The NURP study (USEPA, 1983b) reported
TSS concentrations in residential runoff that were

ten times greater than the concentrations observed in
runoff from the LID watershed (Table 4).

Biochemical Oxygen Demand

Traditional Watershed. The mean BOD concen-
tration in runoff from the traditional watershed sig-
nificantly decreased (p = 0.009) during the
postconstruction period when compared with values
predicted using the calibration equation (Table 3).

Low Impact Development Watershed. In the
LID watershed, the mean BOD concentration in runoff
did not change significantly (p = 0.693) during the
postconstruction period when compared with values
predicted using the calibration equation. Mean BOD
concentrations in runoff from the LID and traditional
watersheds were not significantly different in the post-
construction period based on a paired t-test (t = )0.39,
p = 0.708). In this study, LIDs did not effectively
reduce BOD concentrations. Mean BOD concentra-
tions from this study (Tables 3 and 4) were generally
lower than the median EMC (10 mg ⁄ l) for residential
areas reported in the NURP study (USEPA, 1983b).

Fecal Coliform Bacteria

Traditional Watershed. Fecal coliform bacteria
abundance in runoff from the traditional watershed
did not significantly change from the calibration to
postconstruction period.

Low Impact Development Watershed. Fecal
coliform bacteria in runoff from the LID watershed
decreased significantly from the calibration to post-
construction period (Table 4). The mean FC concen-
trations of the study watersheds (Tables 3 and 4)
were low when compared with the FC concentrations
reported by the NURP study (USEPA, 1983b). Addi-
tionally, FC concentrations in this study were some-
what lower than the reported concentrations
(>800 fcu ⁄ 100 ml) in residential runoff from else-
where in Connecticut (Dietz and Clausen, 2004).

CONCLUSIONS

Storm flow from the traditional development
increased dramatically during postdevelopment
conditions compared with predevelopment. The
increased runoff resulted in increased mass exports
of NO3 + NO2, NH3, TKN, TP, TSS, Cu, and Zn.
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In contrast, storm flow and peak flow from the res-
idential development that incorporated LID concepts
decreased compared with predevelopment conditions.
TKN and NH3 mass exports from the LID watershed
significantly decreased during the postconstruction
period. Concentrations and exports of Pb and Zn were
significantly reduced in stormwater from the LID
development during postdevelopment conditions. Sur-
prisingly, TSS and TP concentrations and exports
increased during postconstruction in LID runoff.

Many studies have demonstrated the benefits of
individual BMPs. This paired watershed study dem-
onstrated that implementing the LID design signifi-
cantly reduced storm flow and mass exports of
several pollutants in stormwater compared with the
traditional development. LID can likely improve
stormwater quantity and quality over traditional
development methods in this region of the U.S.
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ve The American Recovery and Reinvestment Act (ARRA), Green Reserve of 2009, through the State Revolving Fund, 

provides funding for a wide variety of qualifying projects in the categories of: green infrastructure, energy efficiency,  

water efficiency, and other innovative projects. For more information on ARRA, to find out if your current or future  

planned project meets the necessary criteria, and how to apply, visit www.Recovery.gov.

Green Streets

Streets comprise a significant percentage of 
publicly owned land in most communities, and 
thus offer a unique opportunity to manage for 
environmental outcomes. A Green Street uses a 
natural systems approach to reduce stormwater 
flow, improve water quality, reduce urban 
heating, enhance pedestrian safety, reduce 
carbon footprints, and beautify neighborhoods. 

Through various combinations of plants and 
soils, these objectives—and several others—
can be met on different types of streets in 
many settings. Green Street features include 
vegetated curb extensions, sidewalk planters, 
landscaped medians, vegetated swales, 
permeable paving, and street trees. This guide 
provides an overview of different strategies that 
can be employed in transportation rights-of-
way at the local or neighborhood scale.

A Green Street 
is a street that uses 
natural processes 

to manage 
stormwater runoff 

at its source. 

A concepTuAl Guide To 
effecTive Green STreeTS 

deSiGn SoluTionS 

Residential Streets
Commercial Streets

Arterial Streets
Alleys

Green Street designs provide better environmental 
performance while creating attractive, safer environments.

Green St reets     |      1

0045339



G
re

en
   

  r
es

er
ve

Green Streets                    www.Recovery.gov

Res ident ia l  St reets     |      2

Stormwater curb extenSionS 

Figure 5-9:  A pair of stormwater curb extensions used in a residential street’s parking zone in Portland, Oregon.
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Figure 5-8:  Stormwater Curb Extension at Intersection-Plan View
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Conventional curb extensions 
(also known as curb bulb outs, 
chokers, or chicanes) have 
been used for decades to 
enhance pedestrian safety and 
help in traffic calming.  

A stormwater curb extension 
simply incorporates a rain 
garden into which runoff flows.

Figure 5-9:  A pair of stormwater curb extensions used in a residential street’s parking zone in Portland, Oregon.
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Figure 5-8:  Stormwater Curb Extension at Intersection-Plan View
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implemenTATion
Figure 5-7:  RETROFIT OPPORTUNITY: Same residential street retrofitted with stormwater curb extensions.

Figure 5-6:  EXISTING:  A typical low-density residential 
street in Covington.

Using Stormwater Curb Extensions

Many streets in Northern Kentucky could 
be retroffited with stormwater curb 
extensions that could contain rain gardens 
while not affecting existing trees. This 
residential street example illustrates how 
stormwater curb extensions can be easily 
retrofitted alongside the existing curb
line. Runoff from the street can simply 
enter these landscape areas and overflow 
into the existing drain inlets. Because 
this street has a lot of unused on-street 
parking, installing curb extensions would 
not take away needed parking. With the 
new stormwater curb extensions and 
street trees in place, the narrower street 
provides a more aesthetically pleasing and 
potentially safer traffic environment.
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Figure 5-7:  RETROFIT OPPORTUNITY: Same residential street retrofitted with stormwater curb extensions.

Figure 5-6:  EXISTING:  A typical low-density residential 
street in Covington.

Using Stormwater Curb Extensions

Many streets in Northern Kentucky could 
be retroffited with stormwater curb 
extensions that could contain rain gardens 
while not affecting existing trees. This 
residential street example illustrates how 
stormwater curb extensions can be easily 
retrofitted alongside the existing curb
line. Runoff from the street can simply 
enter these landscape areas and overflow 
into the existing drain inlets. Because 
this street has a lot of unused on-street 
parking, installing curb extensions would 
not take away needed parking. With the 
new stormwater curb extensions and 
street trees in place, the narrower street 
provides a more aesthetically pleasing and 
potentially safer traffic environment.
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TypicAl STreeT

Residential 
Streets

Stormwater curb ex tenSionS

Permeable Paving

vegetated SwaleS

residential streets offer the greatest potential for 
building Green Streets in new neighborhoods or 
retrofitting existing streets because the streets 
are typically slower, less trafficked, and likely to 
already have some landscape elements. 

These days, it is fairly common for homes to have 
rain gardens incorporated into their landscaping to 
collect and store stormwater runoff from rooftops, 
driveways, and patios. “rain garden” is the general 
term used to describe stormwater strategies that 
use plants and soils to filter, absorb, and slow 
rainwater on the landscape surface.  

Similar types of rain gardens can take various forms 
within the street right-of-way itself—the edges of 
the street can be built to allow stormwater to flow 
into a landscape area, or space within the paved 
area of the street can be converted to landscape, 
increasing permeability. Additionally, permeable 

paving that is durable, load-bearing, and built with 
an underlying reservoir can temporarily store water 
prior to infiltration. 

in new construction situations, Green Streets 
can be designed to handle significant volumes 
of water. in retrofit situations, they can typically 
handle all of the rain from small storms, while 
excess water from large storms can overflow into 
existing storm sewer systems.

Rain gardens are beautiful 
landscape features that 

naturally filter runoff and 
require less maintenance 

than turf grass.
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Permeable Paving

Figure 5-21:  Pervious paving used in a residential street’s parking zone.  Notice the visual “narrowing” of the street.
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Figure 5-20:  Pervious Paving in Parking Zone-Plan View 
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Permeable paving (pavers,  
or porous asphalt and 
pervious concrete) in the 
parking lane converts 
impervious surfaces to allow 
stormwater to absorb into the 
ground, which reduces the 
amount of runoff without any 
loss of parking on the street. 

The aesthetics of permeable 
paving can also give the 
illusion of a narrower street 
and therefore help calm traffic.

Figure 5-21:  Pervious paving used in a residential street’s parking zone.  Notice the visual “narrowing” of the street.
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Figure 5-20:  Pervious Paving in Parking Zone-Plan View 
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Pervious Paving in the Parking Zone

Pervious pavers in the parking lane can 
give the illusion of a narrower street and 
therefore help calm traffic. They convert 
impervious surface to allow stormwater 
to absorb into the ground, reducing the 
amount of runoff, without any loss of 
parking on the street.
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Figure 5-19:  RETROFIT OPPORTUNITY:  Same residential street retrofitted with pervious paving in the parking zone 
of the street.

Figure 5-18:  EXISTING: A typical urban residential 
street in Covington,.
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Pervious Paving in the Parking Zone

Pervious pavers in the parking lane can 
give the illusion of a narrower street and 
therefore help calm traffic. They convert 
impervious surface to allow stormwater 
to absorb into the ground, reducing the 
amount of runoff, without any loss of 
parking on the street.
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Figure 5-19:  RETROFIT OPPORTUNITY:  Same residential street retrofitted with pervious paving in the parking zone 
of the street.

Figure 5-18:  EXISTING: A typical urban residential 
street in Covington,.
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Figure 5-16:  Swale on One Side of Street,  Parking on Other Side-Plan View View 

Figure 5-17:  Side Swales and Median Swale (No On-Street Parking)-Plan View
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Swales are long, shallow 
vegetated depressions, with 
a slight longitudinal slope. 
As water flows through the 
swale, it is slowed by the 
interaction with plants and 
soil, allowing sediments 
and pollutants to settle out. 
Water soaks into the soil and 
is taken up by plants, and 
may infiltrate further into 
the ground if the soil is well- 
drained. 

Swales and Streets

On a new street: 

The long and linear character of streets 
can accommodate a swale’s need for long 
uninterrupted stretches of landscape. Often 
streets have long stretches of right-of-way that 
is underused.

On an existing street: 

• Look for long, unplanted, unused median 
strips or planting strips between the 
sidewalk and the street.

• Can turn lanes be removed, travel lanes 
moved to center, and swales added on 
sides?

• Is there a way to move that water on the 
surface rather than in a pipe?

• Can travel lanes on a particular street be 
narrowed? 

• Does a street effectively use on-street 
parking, or can that extra impervious area 
be consolidated into swales? Can parking 
be moved to one side and a swale be 
placed on the other side?

Swales and Parking Lots

In a new parking lot:

Parking lots are a great fit for swales. Long drive 
aisles lend themselves well to the continuous 
spaces swales need. There are many creative 
ways to include swales in parking lots. For 
example, shorter parking stalls can yield a 
few extra feet of area, especially when a high 
number of parking spaces are required by 
code.

In an existing parking lot:

Often parking lots can be retrofitted without 
losing any parking spaces. It may not always be 
obvious how a parking lot might be retrofitted; 
look for:

insert swale here

4.4  Stormwater Swales

Figure 4-27:  A residential street with a stormwater 
swale.

Figure 4-28:  A potential residential street swale 
opportunity in existing planting strip.  Dashed lines show 
where a vegetated swale could be added. 

Figure 4-29:  An elementary school parking lot with a 
stormwater swale.
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implemenTATion
Figure 5-15:  RETROFIT OPPORTUNITY:  Same residential street using vegetated swales in the street’s planting strips.

Figure 5-14  EXISTING:  A new residential street in 
Lewes, Delaware.

Options for New Development

The street shown in Figure 5-14 has lawn in 
planting strips between the street and the 
sidewalks. The design could have substituted 
swales for lawn in the planting strips, with 
a curbless condition to allow water to 
sheet flow into the swales (see Figure 5-
15). These design changes could provide 
significant stormwater management area,  
reducing the need for a larger facility to 
treat all the runoff from this development 
in one location. Figure 5-16 and Figure 5-
17 show additional options for using swales 
depending on how streets are crowned 
(See Appendix C).
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Figure 5-15:  RETROFIT OPPORTUNITY:  Same residential street using vegetated swales in the street’s planting strips.

Figure 5-14  EXISTING:  A new residential street in 
Lewes, Delaware.

Options for New Development

The street shown in Figure 5-14 has lawn in 
planting strips between the street and the 
sidewalks. The design could have substituted 
swales for lawn in the planting strips, with 
a curbless condition to allow water to 
sheet flow into the swales (see Figure 5-
15). These design changes could provide 
significant stormwater management area,  
reducing the need for a larger facility to 
treat all the runoff from this development 
in one location. Figure 5-16 and Figure 5-
17 show additional options for using swales 
depending on how streets are crowned 
(See Appendix C).
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Commercial  
Streets

Stormwater PlanterS

Stormwater curb ex tenSionS

Permeable Paving

commercial streets in most urban areas need to 
accommodate a wide range of users and uses 
including pedestrians, drivers, bikers, transit 
riders, on-street parking, outdoor seating, 
lighting, trees, etc. Because of all these demands, 
finding space to collect and manage stormwater 
can at first appear challenging. There are, 
however, several design options that towns and 
cities can consider when integrating stormwater 
mangement into even their most active streets. 

The key is thinking creatively in finding space 
that can accommodate multiple purposes in one 
space, such as a street tree pit designed to collect 
runoff, or the curb extensions (also known as 
“pedestrian bulb outs”) at the corners designed 
to reducing crossing distances for pedestrians 
that can also contain a rain garden. These design 
options are more easily accommodated in new 

streets where the location of underground 
utilities is considered from the start. more 
strategic design is necessary for streets with 
existing utilities. The pay-off of these efforts, 
though, is a more attractive, walkable street  
that considerably reduces polluted runoff.

Stormwater PlanterS 

Figure 5-29:  Stormwater planters used along a downtown street.  Space should be allocated for people to get in and out of 
their vehicles and access the sidewalk.
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Figure 5-28:  Stormwater Planters With On-Street Parking-Plan View
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Planters are long, narrow land-
scaped areas with vertical walls 
and flat bottoms, typically open 
to the underlying soil. They 
allow for more storage volume 
than a swale in less space.  

Water flows into the planter, 
absorbs into the plants and 
topsoil, fills to a predetermined 
level, and then, if necessary, 
overflows into a storm sewer 
system. If desired, planters can 
accommodate street trees.

Figure 5-29:  Stormwater planters used along a downtown street.  Space should be allocated for people to get in and out of 
their vehicles and access the sidewalk.
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Figure 5-28:  Stormwater Planters With On-Street Parking-Plan View
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Main Street With Stormwater 
Planters

This design adds stormwater planters to 
be added to the furnishing zone while 
retaining on-street parking.  A band of 
paving, which can be pervious paving or 
another paving material, allows access to 
cars parked on the street.  This design 
links a series of flow-through planters or 
infiltration planters.  Water flows into the 
first one; when it fills up, water can flow 
back out to the street gutter and into the 
next planter, and so on.  If any stormwater 
overflows at the end, after the last planter, 
it flows into the existing catch basin.  An 
advantage of using planters in downtown 
areas is that they treat a given amount 
of water in tighter spaces because of 
their vertical walls. In addition, they add 
greenery and make the streetscape more 
appealing.

Figure 5-27:  RETROFIT OPPORTUNITY: Same commercial street retrofitted with a series of stormwater planters.

Figure 5-26:  EXISTING:  A commercial street in 
Covington with on-street parking. 

5.2  Commercial Main Streets
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Main Street With Stormwater 
Planters

This design adds stormwater planters to 
be added to the furnishing zone while 
retaining on-street parking.  A band of 
paving, which can be pervious paving or 
another paving material, allows access to 
cars parked on the street.  This design 
links a series of flow-through planters or 
infiltration planters.  Water flows into the 
first one; when it fills up, water can flow 
back out to the street gutter and into the 
next planter, and so on.  If any stormwater 
overflows at the end, after the last planter, 
it flows into the existing catch basin.  An 
advantage of using planters in downtown 
areas is that they treat a given amount 
of water in tighter spaces because of 
their vertical walls. In addition, they add 
greenery and make the streetscape more 
appealing.

Figure 5-27:  RETROFIT OPPORTUNITY: Same commercial street retrofitted with a series of stormwater planters.

Figure 5-26:  EXISTING:  A commercial street in 
Covington with on-street parking. 
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A community’s identity is 
often most evident on its 

commercial streets.  
Green Street techniques not 
only achieve environmental 

goals but can greatly 
improve the look and feel  

of a community.
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Stormwater curb extenSionS 

implemenTATionopporTuniTyexiSTinG

Permeable Paving
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Figure 5-40:  Combination of Pervious Paving and Curb Extensions in Parking Zone-Plan 
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Figure 5-41:  This urban street in Portland, Oregon uses pervious paving in its parking zone and could have provided more 
stormwater management by adding stormwater curb extensions.
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Permeable paving on 
commercial streets can be 
incorporated into sidewalks 
and parking lanes. 

Recent advances in permeable 
paving technologies now 
make many appropriate for 
higher speeds or where large, 
heavy vehicles are expected 
to be parked—areas such as 
loading zones and bus stops. 
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Figure 5-40:  Combination of Pervious Paving and Curb Extensions in Parking Zone-Plan 
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Figure 5-41:  This urban street in Portland, Oregon uses pervious paving in its parking zone and could have provided more 
stormwater management by adding stormwater curb extensions.
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Curb Extensions and Pervious 
Paving in Parallel Parking Zone

The curb extensions shown for residential 
streets in Section 5.1 can also be adapted 
to commercial streets. Figure 5-39 
illustrates a curb extension with a rain 
garden planter that is about the size of 
one parking space. The planters can be 
built mid-block and serve as street tree 
planting pits if the sidewalk are too narrow 
to accommodate street trees.

Figure 5-38:  EXISTING:  A typical commercial main 
street with on-street parking in San Mateo County, 
California. 

Figure 5-39:  RETROFIT OPPORTUNITY:  Same commercial street with pervious paving in the parking zone and 
stormwater curb extensions.
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Curb Extensions and Pervious 
Paving in Parallel Parking Zone

The curb extensions shown for residential 
streets in Section 5.1 can also be adapted 
to commercial streets. Figure 5-39 
illustrates a curb extension with a rain 
garden planter that is about the size of 
one parking space. The planters can be 
built mid-block and serve as street tree 
planting pits if the sidewalk are too narrow 
to accommodate street trees.

Figure 5-38:  EXISTING:  A typical commercial main 
street with on-street parking in San Mateo County, 
California. 

Figure 5-39:  RETROFIT OPPORTUNITY:  Same commercial street with pervious paving in the parking zone and 
stormwater curb extensions.
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Travel Lane Stormwater Planter Within Angled Parking Sidewalk Zone

Figure 5-44:  Angled Parking Curb Extensions-Plan ViewView

Figure 5-45:  Angled Parking Curb Extensions-Cross Section
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4.7  Stormwater Curb Extensions
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Figure 4-50:  Curb extensions can fit nearly anywhere 
and help calm traffic to protect pedestrians.
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Figure 4-49:  Curb extensions can provide stormwater 
management opportunities and safer crossings for 
pedestrians.
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Figure 4-48:  A diagram of how stormwater runoff 
typically flows within a stormwater curb extension.
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Figure 5-43:  RETROFIT OPPORTUNITY: Same commercial street with two angled parking stalls converted into 
stormwater curb extensions.

Angled Parking Solutions

Angled parking along commercial main 
streets is common in cities in Northern 
Kentucky. One green street design 
scenario consolidates one or more parking 
spaces into a curb extension. Converting 
angled parking spaces into curb extensions 
can add more landscaping to the street 
which could also make storefronts more 
attractive.

5.2  Commercial Main Streets

Figure 5-42:  EXISTING:  A typical commercial 
main street with angled parking in San Mateo County, 
California.
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Figure 5-43:  RETROFIT OPPORTUNITY: Same commercial street with two angled parking stalls converted into 
stormwater curb extensions.

Angled Parking Solutions

Angled parking along commercial main 
streets is common in cities in Northern 
Kentucky. One green street design 
scenario consolidates one or more parking 
spaces into a curb extension. Converting 
angled parking spaces into curb extensions 
can add more landscaping to the street 
which could also make storefronts more 
attractive.

5.2  Commercial Main Streets

Figure 5-42:  EXISTING:  A typical commercial 
main street with angled parking in San Mateo County, 
California.
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Stormwater curb extensions 
on commercial streets are 
similar to those on residential 
streets. They are rain gardens 
typically located near the 
corners that can also provide 
the pedestrian with a more 
comfortable crossing.  

Curb extensions can also 
be located mid-block by 
converting one or more 
parking spaces.
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Arterial  
Streets
vegetated SwaleS

Arterial streets in towns and cites are  
often characterized by wide expanses of 
pavement, little greenery, and little to address 
pedestrian needs. Should an arterial street 
already have landscape areas adjacent to 
the roadway or within grassy medians, then 
retrofitting these areas to accommodate 
rainwater will significantly reduce runoff  
and help protect water quality. 

Where adjacent landscape space does not  
exist, a process of “road dieting” can be 
undertaken. This involves determining just 
how much paved surface is necessary to 
safely manage travel, and how much can 
be converted to green space. in addition to 
managing runoff, this is also an opportunity 
to retrofit the functionality of arterial 
streets, making them more “multi-modal” by 

incorporating sidewalks, on-street bike lanes,  
or landscape-separated bike greenways. 

Again, as with residential and commercial streets, 
though it is easier to plan and design all of these 
uses into a roadway from the beginning, most 
arterials present opportunities to incorporate 
Green Street features, and can be highly successful.

Busy arterials need  
not only be a conduit  
for traffic. They have  

the potential to be 
attractive, green 

boulevards that reduce 
runoff and reinforce a 
community’s identity.

vegetated SwaleS

Option for an Arterial Street With 
Multiple Swales 

This is another example of how a typical 
four- or two-lane highway could be 
designed to not only manage stormwater 
runoff, but also allow for multiple 
transportation options, including biking and 
walking. On-street bike lanes can be used 
or, if there is adequate space, a separated 
bike path can provide more protection for 
bicyclists and pedestrians. Also, depending 
on the drainage pattern of the roadway, 
median grassy swales could also manage a 
portion of the road’s runoff.

Figure 5-56:  Stormwater side swale with bike lanes on 
arterial street in Oregon City, Oregon.
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Figure 5-57:  Side Swales on a Multi-Lane Arterial-Plan View
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Like residential streets, arterial 
roadways are good street 
types for swales because they 
typically have long, linear 
stretches of uninterrupted 
space that can be used  
to manage stormwater. 

Some arterials may not have 
landscape space in place 
but do have travel lanes or 
paved shoulders that can be 
narrowed to create space for 
swales.

Option for an Arterial Street With 
Multiple Swales 

This is another example of how a typical 
four- or two-lane highway could be 
designed to not only manage stormwater 
runoff, but also allow for multiple 
transportation options, including biking and 
walking. On-street bike lanes can be used 
or, if there is adequate space, a separated 
bike path can provide more protection for 
bicyclists and pedestrians. Also, depending 
on the drainage pattern of the roadway, 
median grassy swales could also manage a 
portion of the road’s runoff.

Figure 5-56:  Stormwater side swale with bike lanes on 
arterial street in Oregon City, Oregon.
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Figure 5-57:  Side Swales on a Multi-Lane Arterial-Plan View
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implemenTATion

Four-Lane Arterial:  Retrofit or New 
Construction    

This four-lane arterial has enough room 
in the shoulder and utility zone to build 
a bike lane, sidewalk, safety buffer, and 
swale. The design can be modified to 
preserve the shoulder, if it is critical.

Arterial Streets and Boulevards       5.3

Figure 5-52:  EXISTING: This arterial street in Lewes, 
Delaware has an extra wide shoulder that could be used 
more efficiently.

Figure 5-53: RETROFIT OPPORTUNITY:  This retrofit example meets multiple goals by adding a bike lane that is 
buffered from the road, a sidewalk, and a stormwater swale.
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Four-Lane Arterial:  Retrofit or New 
Construction    

This four-lane arterial has enough room 
in the shoulder and utility zone to build 
a bike lane, sidewalk, safety buffer, and 
swale. The design can be modified to 
preserve the shoulder, if it is critical.
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Figure 5-52:  EXISTING: This arterial street in Lewes, 
Delaware has an extra wide shoulder that could be used 
more efficiently.

Figure 5-53: RETROFIT OPPORTUNITY:  This retrofit example meets multiple goals by adding a bike lane that is 
buffered from the road, a sidewalk, and a stormwater swale.
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Alleys
Permeable Paving

vegetated SwaleS

in many towns and cities, alleys comprise a 
significant amount of impervious surface and 
are sometimes prone to flooding because they 
are often not connected to the sewer system.  
Green Street techniques like vegetated swales 
and permeable paving effectively reduce and 
treat runoff, alleviate flooding, and are far less 
expensive than installing connections to sewers. 

vegetated SwaleS

If the alley is crowned in such 
a way that water flows to the 
side, then stormwater can be 
accommodated by simply 
greening edges of the alley 
with swales and planters. 

If necessary, water can  
flow through pipes or  
covered trenches to allow 
vehicle access to garages  
and driveways.  

implemenTATion

Residential Alley Swales

Putting garages behind homes makes the 
street more pedestrian friendly, and the 
architectural detail of the home is no 
longer dominated by a front-entry garage. 
Providing alley access and eliminating the 
driveways at the front of homes not only 
enhances the overall streetscape, but also 
allows a more contiguous landscape area 
along the street frontage and front yards.

The example in Figure 5-23 transforms 
the alley in Figure 5-22 by draining water 
to the sides into narrow swales. The 
example shows a crowned alley, draining 
to both sides. An alternative would be 
to drain the whole alley to a swale on 
one side. This example shows a curbless 
condition, with sheet-flow of stormwater 
into the swale. The swale is shallow, and 
the street has a low traffic volume. Access 
across the swale for cars and pedestrians 
can be provided by either a culvert or 
small bridge.

Figure 5-22:  EXISTING:  An alley in a new residential 
development in Sussex County, Delaware.

Figure 5-23:  RETROFIT OPPORTUNITY:  Same residential alley retrofitted with side stormwater swales.

5.1  Residential Streets
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opporTuniTy

Residential Alley Swales

Putting garages behind homes makes the 
street more pedestrian friendly, and the 
architectural detail of the home is no 
longer dominated by a front-entry garage. 
Providing alley access and eliminating the 
driveways at the front of homes not only 
enhances the overall streetscape, but also 
allows a more contiguous landscape area 
along the street frontage and front yards.

The example in Figure 5-23 transforms 
the alley in Figure 5-22 by draining water 
to the sides into narrow swales. The 
example shows a crowned alley, draining 
to both sides. An alternative would be 
to drain the whole alley to a swale on 
one side. This example shows a curbless 
condition, with sheet-flow of stormwater 
into the swale. The swale is shallow, and 
the street has a low traffic volume. Access 
across the swale for cars and pedestrians 
can be provided by either a culvert or 
small bridge.

Figure 5-22:  EXISTING:  An alley in a new residential 
development in Sussex County, Delaware.

Figure 5-23:  RETROFIT OPPORTUNITY:  Same residential alley retrofitted with side stormwater swales.
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TypicAl Alley

Alleys are the “low-hanging 
fruit” of Green Street  

design—a good starting 
point for towns and cities  

to begin incorporating  
stormwater management.

Permeable Paving

Alleys are typically low-speed 
and low-trafficked streets and 
therefore suitable locations 
for using permeable paving. 
The entire surface could be 
permeable, or if heavier vehicles 
are anticipated for loading 
and unloading, or the alley is 
“reversed crowned” (sloping 
toward the center line), then 
only the middle section needs 
to be permeable.

implemenTATion

Commercial Main Streets        5.2

An Urban Alley Retrofit

A variety of pervious paving options 
are available for retrofitting urban alleys 
with green infrastructure. This example 
uses pervious concrete with a distinctive 
serpentine valley gutter that collects any 
overflow runoff. Simply greening the space 
alongside buildings can make the alley a 
more attractive. Swales and planters can 
achieve this; however, the alley must have 
adequate space to incorporate these 
elements with the daily transportation 
requirements.

Figure 5-48: EXISTING:  An existing urban alley in 
downtown Covington.

Figure 5-49: RETROFIT OPPORTUNITY:  Same alley retrofitted with pervious concrete and an artistic valley gutter to 
convey overflow.
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overflow runoff. Simply greening the space 
alongside buildings can make the alley a 
more attractive. Swales and planters can 
achieve this; however, the alley must have 
adequate space to incorporate these 
elements with the daily transportation 
requirements.
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Illustrations and photographs used in this brochure are from the EPA publication  

Stormwater Management Handbook–Implementing Green Infrastructure in Northern Kentucky 

Communities and were created by Nevue Ngan Associations of Portland, Oregon. 

This handbook, as well as other valuable resources, are available at both 

 www.epa.gov/smartgrowth and www.epa.gov/greeninfrastructure. 

EPA-833-F-09-002  |  August 2009  |  www.epa.gov/greeninfrastructure
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STATE OF CALIFORNIA 

STATE WATER RESOURCES CONTROL BOARD 

ORDER WQ 2009-0008 

  

In the Matter of the Petition of 

COUNTY OF LOS ANGELES AND LOS ANGELES COUNTY FLOOD CONTROL DISTRICT 
Waste Discharge Requirements Order No. R4-2006-0074  

Issued by the  
California Regional Water Quality Control Board, 

Los Angeles Region 

SWRCB/OCC FILE A-1780 
  

BY THE BOARD:  

In 2001, the Los Angeles Regional Water Quality Control Board (Los Angeles 

Water Board) adopted Waste Discharge Requirements Order No. 01-182 (the permit), a 

national pollutant discharge elimination system (NPDES) municipal storm water permit.  The 

permit authorizes storm water discharges from municipalities throughout the County of 

Los Angeles.1  In 2002, the Los Angeles Water Board established a total maximum daily load 

(TMDL) for bacteria at Santa Monica Bay beaches during dry weather (the TMDL).  The TMDL 

includes a waste load allocation for municipal storm water discharges.  On  

September 14, 2006, the Los Angeles Water Board modified the permit by adopting Waste 

Discharge Requirements Order No. R4-2006-0074 (the Permit modification).  The Los Angeles 

Water Board crafted the Permit modification to implement the summer dry weather waste load 

allocations in the TMDL. 

 On October 16, 2006, the County of Los Angeles and the Los Angeles County 

Flood Control District (Petitioners) filed a petition with the State Water Resources Control Board 

(State Water Board), challenging the Permit modification.  The Petitioners asked that the 

petition be placed in abeyance.  Two years later, in September 2008, the Petitioners activated  

/ / / 

/ / / 

/ / / 

                                                 
1  The City of Long Beach is subject to a separate municipal storm water permit. (Los Angeles Water Board 
Order 99-060 [NPDES No. CAS004002].) 
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the petition.  In this Order, the State Water Board concludes that the Los Angeles Water Board’s 

implementation of the TMDL through the Permit modification was appropriate and proper.2 

I. BACKGROUND 

A.  Regulatory Background 

 The Petitioners contend the Los Angeles Water Board improperly translated the 

provisions of an existing TMDL into a municipal storm water permit.  In this section, we provide 

a brief overview of relevant portions of the regulatory frameworks for TMDLs and for storm 

water regulation. 

 1.  TMDLs 

 In State Water Board Order WQ 2001-06 (Tosco), this Board provided a detailed 

background of TMDLs.  As we explained in the Tosco order, water quality standards provide the 

foundation for identifying impaired waters that require a TMDL.  Clean Water Act section 303(c) 

requires the states to adopt water quality standards that protect the public health or welfare, 

enhance the quality of water, and serve the purposes of the Clean Water Act.  Water quality 

standards consist of the beneficial uses of a water body and the criteria to protect those uses.  

For waters subject to the Clean Water Act, California’s water quality standards are typically 

found in regional water quality control plans (basin plans) and in statewide plans. 

Clean Water Act section 303(d) requires states to identify waters of the United 

States for which technology-based effluent limitations are not stringent enough to implement 

water quality standards.  We refer to those waters that are not attaining water quality standards 

as impaired waters, and identify the impaired waters on the state’s 303(d) list of water quality 

limited segments. 

For the pollutants causing impairment of waters of the United States, Clean 

Water Act section 303(d) requires states to establish TMDLs.  “A TMDL defines the specified 

maximum amount of a pollutant which can be discharged or ‘loaded’ into [impaired waters] from 

all combined sources.”3  A TMDL is the sum of the individual wasteload allocations assigned to 

point sources, load allocations for nonpoint sources, and other elements designed to achieve 

                                                 
2  To the extent Petitioners raised issues not discussed in this order, such issues are hereby dismissed as not 
substantial or appropriate for review by the State Water Board.  (See People v. Barry (1987) 194 Cal.App.3d 158, 
175-177; Johnson v. State Water Resources Control Board (2004) 123 Cal.App.4th 1107; Cal. Code Regs., tit. 23, 
§ 2052, subd. (a)(1).) 
3  Dioxin/Organochlorine Center v. Clarke (9th Cir. 1995) 57 F.3d 1517, 1520. 

 2.  

0045347



water quality standards.4  Regional water quality control boards typically adopt TMDLs as part 

of each region’s basin plan5 and therefore include programs for implementation.6  In essenc

TMDLs serve as a backstop provision of the Clean Water Act designed to implement water 

quality standards when other provisions have failed to achieve water quality standards. 

e, 

um 

n and 

                                                

TMDLs are not self-executing, but instead, rely upon further orders or actions to 

adjust pollutant restrictions on individual dischargers.7  Federal regulations state that water 

quality based effluent limitations in NPDES permits must be consistent with the assumptions 

and requirements of the wasteload allocations in the TMDL, if the TMDL has been approved by 

the United States Environmental Protection Agency (U.S. EPA).8  

The State Water Board estimates that statewide over 580 TMDLs will be needed 

for the current impaired waters list of 2,238 pollutant/water body combinations.  Over 115 

TMDLs are currently under development. 

 2.  Municipal Storm Water Regulation 

This Board has discussed the regulatory requirements for municipal storm water 

discharges in prior orders.9  Section 402(p) of the Clean Water Act prohibits the discharge of 

pollutants from specified municipal separate storm sewer systems (MS4s) to waters of the 

United States except as authorized by an NPDES permit.  Section 402(p) contains two 

substantive standards applicable to municipal storm water permits:  MS4 permits (1) “shall 

include a requirement to effectively prohibit non-stormwater discharges into the storm 

sewers;”10 and (2) “shall require controls to reduce the discharge of pollutants to the maxim

extent practicable, including management practices, control techniques and system, desig

engineering methods, and such other provisions as the Administrator or the State determines 

appropriate for the control of such pollutants.”11 

 
4  40 C.F.R. § 130.3(i). 
5  See 40 C.F.R. §§ 130.6(c)(1) & 130.7. 
6  Wat. Code, §§ 13050, subd. (j), & 13242. 
7  City of Arcadia v. EPA (N.D.Cal. 2003) 265 F.Supp.2d 1142, 1144-1145; see also, e.g., State Water Board 
Resolution 2002-0149, ¶ 9 (approving Santa Monica Beaches Dry Weather Bacteria TMDL and noting that numeric 
targets and wasteload allocations are not directly enforceable and will need to be translated into individual permit 
requirements during a subsequent permitting action). 
8  40 C.F.R. § 122.44(d)(1)(vii)(B). 
9  See, e.g., State Water Board Orders WQ 91-03 (Communities for a Better Environment), WQ 96-13 (Save 
San Francisco Bay Ass’n), WQ 2000-11 (Cities of Bellflower et al.), and WQ 2001-15 (BIA).  
10  33 U.S.C., § 1342(p)(3)(B)(ii). 
11  Id., § 1342(p)(3)(B)(iii). 
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U.S. EPA promulgated regulations establishing minimum requirements for all 

MS4 permits.  The regulations generally focus on requirements that MS4s implement programs 

to reduce the amount of pollutants found in storm water discharges to the maximum extent 

practicable.  The regulations also require the MS4’s program to include an element to detect 

and remove illicit discharges and improper disposal into the storm sewer.12  U.S. EPA added 

the illicit discharge program requirement with the stated intent of implementing the Clean Water 

Act provision requiring permits to “effectively prohibit non-storm water discharges.”13  Neither 

the Clean Water Act nor the federal storm water regulations define “non-storm water.”  “Ill

discharge” is defined as any discharge to an MS4 “not composed entirely of storm water.”

icit 

                                                

14  

Thus, “illicit discharge” is the most nearly applicable definition of “non-storm water” found in 

federal law and is often used interchangeably with that term. 

B.  Procedural Background 

 In 1998, the State Water Board added 44 Santa Monica Bay beaches to its 

303(d) list due to bacteria impairments.  As required by the Clean Water Act, the Los Angeles 

Water Board adopted a TMDL entitled Dry Weather TMDL for Bacteria at Santa Monica Bay 

Beaches (the TMDL) on January 24, 2002.  The State Water Board approved the TMDL on 

September 19, 2002.  The California Office of Administrative Law and U.S. EPA subsequently 

approved the TMDL, and the TMDL became effective on July 15, 2003. 

 The Los Angeles Water Board established the TMDL to protect swimmers and 

other recreational users of Santa Monica Bay beaches when there are dry weather conditions 

and the beaches are most heavily used.  Dry weather is defined in the TMDL to mean those 

days with less than 0.1 inches of rain and days at least three days after a day with 0.1 inches of 

rain or more.  The TMDL recognizes that, under certain conditions, even undeveloped 

watersheds may have exceedances of bacteria water quality standards.  As a result, the TMDL 

differentiates between summer dry weather (April 1 to October 31) and winter dry weather 

(November 1 to March 31).  In summer dry weather, a reference beach in an undeveloped 

watershed had no exceedances of bacteria water quality standards.  The resulting summer dry 

weather wasteload allocations in the TMDL are, therefore, zero days of exceedance of the 

bacteria water quality standards at a particular beach.  In winter dry weather, the reference 

 
12  40 C.F.R. § 122.26(d)(2)(iv)(B). 
13  National Pollutant Discharge Elimination System Permit Application Regulations for Storm Water Discharges; Final 
Rule (hereafter Phase I preamble), 55 Fed. Reg. 47990, 47995 (Nov. 16, 1990). 
14  40 C.F.R. § 122.26(b)(2).  The definition of “illicit discharge” does provide exceptions for discharges pursuant to a 
separate NPDES permit and for discharges resulting from fire fighting activities.  (Ibid.) 

 4.  

0045349



beach had three exceedances of the bacteria water quality standards.  The resulting winter dry 

weather wasteload allocations allowed no more than three days of exceedance of the bacteria 

water quality standards at a particular beach.15 

 The TMDL includes wasteload allocations for municipal storm water discharges.  

Recognizing the different challenges associated with achieving the summer and winter dry 

weather wasteload allocations, as well as the higher summertime use of the beaches, the 

Los Angeles Water Board’s implementation plan for the TMDL established a shorter schedule 

for achieving the summer dry weather wasteload allocations.  The basin plan amendment 

establishing the TMDL included an implementation plan with a final compliance date of  

July 15, 2006 for summer dry weather.  The final date for winter dry weather is July 15, 2009.  

By those dates, the TMDL’s implementation plan anticipated there were to be no more 

discharges from MS4s that cause or contribute to exceedances of bacteria water quality 

standards on summer dry weather days. 
 The TMDL applies to Santa Monica Bay beaches along 55 miles of coastline, 

from Leo Carillo State Beach in the north to Outer Cabrillo beach in the south.  Together, the 

beaches host an average of 55 million visitors per year, who add approximately $1.7 billion 

dollars to the local economy. 

 In May 2006, the Los Angeles Water Board’s staff provided notice of its proposal 

to reopen and modify the permit in order to establish permit requirements consistent with the 

TMDL and its implementation plan.  The proposed modification would make the TMDL’s 

wasteload allocations enforceable, and be consistent with U.S. EPA’s regulation requiring that 

effluent limitations in NPDES permits be consistent with the assumptions and requirements of 

the wasteload allocations in the TMDL.16  The Los Angeles Water Board solicited and received 

two rounds of comments on the proposed permit revisions, held a public workshop to solicit oral 

and written comments, and issued two sets of responses to comments.  During the comment 

period, the Los Angeles Water Board received many comment letters, including letters of 

support from Governor Schwarzenegger and other public officials.  On September 14, 2006, the 

Los Angeles Water Board held a public hearing and adopted a permit modification that included 

requirements to implement the TMDL’s summer dry weather wasteload allocations.   

                                                 
15  Relying on antidegradation principles, the TMDL established winter dry weather wasteload allocations of zero, one, 
two, or three days of bacteria exceedances based on a particular beach’s historical water quality. 
16  40 C.F.R. §122.44(d)(1)(vii)(B). 
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 The modification prohibits discharges that cause or contribute to exceedances of 

bacteria water quality standards at Santa Monica Bay beaches on summer dry weather days.  

The Permit modification added Part 2.5 to the Receiving Water Limitations.  Part 2.5 states:  

During Summer Dry Weather there shall be no discharges of bacteria 
from MS4s into the Santa Monica Bay that cause or contribute to exceedances in 
the Wave Wash, of the applicable bacteria objectives.  The applicable bacteria 
objectives include both the single sample and geometric mean bacteria 
objectives set to protect the Water Contact Recreation (REC-1) beneficial use, as 
set forth in the Basin Plan. 

 The Permit modification also added a discharge prohibition.  Discharge 

Prohibition 1.B states: “Discharges of Summer Dry Weather flows from MS4s into Santa Monica 

Bay that cause or contribute to exceedances of the bacteria Receiving Water Limitations in 

Part 2.5 below are prohibited.”  Neither the discharge prohibition nor the receiving water 

limitations includes an iterative process towards compliance. 

 Petitioners submitted a timely joint petition to the State Water Board on 

October 16, 2006.  Pursuant to State Water Board regulations,17 the petition was held in 

abeyance for nearly two years before Petitioners activated it on September 18, 2008.  On that 

date, Petitioners also submitted a supplemental statement of points and authorities, which the 

State Water Board hereby adds to the administrative record.  Petitioners, the Los Angeles 

Water Board, and a group of three environmental organizations sought leave to make additional 

submissions and to add evidence to the administrative record.18  Those requests are hereby 

denied.19 

II.  ISSUES AND FINDINGS 

 Contention:  The discharge prohibition and receiving water limitations added by 

the Permit modification are ambiguous and should be clarified. 

 Finding:  The contested provisions are sufficiently clear and were properly 

adopted.  We conclude that no changes are necessary and reject this contention. 

Petitioners claim that the discharge prohibition and receiving water limitations added by the 

Permit modification could be construed to prohibit storm water discharges containing bacteria, 

despite the Los Angeles Water Board’s stated intention to limit those provisions to non-storm 

                                                 
17  See Cal. Code Regs., tit. 23, § 2050.5, subd. (d). 
18  The filings include Petitioners’ request to file a reply pleading, and various requests for administrative notice and to 
submit additional evidence.  
19  See Cal. Code Regs., tit. 23, §§ 2050.5, subd. (a), & 2050.6. 
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water discharges.  In Petitioners’ view, the words “non-storm water” should be added to Part 2.5 

of the permit’s receiving water limitations to match that intent and to clarify that Part 2.5 does 

not apply to storm water discharges. 

Part 2.5 of the permit reads: “During Summer Dry Weather there shall be no 

discharges of bacteria from MS4s into the Santa Monica Bay that cause or contribute to 

[bacteria] exceedances….”  The permit defines dry weather as “days with less than 0.1 inch of 

rainfall and occurring more than three days after a rain day.”20  “Summer Dry Weather” is a dry 

weather day occurring from April 1 to October 31 of each year.21 

 Petitioners’ proposed revision to Part 2.5 would read: “During Summer Dry 

Weather there shall be no non-storm water discharges of bacteria from MS4s . . . .”  (Italics 

added.)  They argue that, without the change, Part 2.5 may apply to “storm water” because that 

term is defined in federal regulations to include “surface run-off and drainage.”  Petitioners imply 

that the federal reference to “surface run-off and drainage” includes run-off and drainage 

discharges that occur during dry weather periods of the summer. 

 We decline to accept Petitioners’ proposed language, including their similar 

proposal for Discharge Prohibition 1.B, because the language chosen by the Los Angeles Water 

Board is clear and appropriate.  The challenged permit provisions do not apply to storm water 

flows.  U.S. EPA has previously rejected the notion that “storm water,” as defined at 40 Code of 

Federal Regulations section 122.26(b)(13), includes dry weather flows.  In U.S. EPA’s preamble 

to the storm water regulations, U.S. EPA rejected an attempt to define storm water to include 

categories of discharges “not in any way related to precipitation events.”22  The Los Angeles 

Water Board’s permit language follows U.S. EPA’s approach.  The new Permit provisions 

specifically regulate dry weather discharges, which are defined to exclude discharges occurring 

during or immediately following a reportable precipitation event.  Any discharges during such dry 

weather days would not be precipitation-related.  No liability will attach under these provisions 

for discharges during, or as the result of, a rainfall event exceeding 0.1 inches. 

 In any event, Petitioners’ proposed language deviates from that of the underlying 

wasteload allocation.  That wasteload allocation defines “dry weather” and “summer dry 

weather” with language identical to that used in the challenged provisions.23  The discharges 

                                                 
20  Permit, Part 5, Definitions. 
21  Ibid. 
22  55 Fed. Reg. 47990, 47995. 
23  See Basin Plan, Tables 7-4.1, 7-4.2a. 
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regulated by the wasteload allocation are not qualified by the modifier “non-storm water,” or any 

other term.  Because 40 Code of Federal Regulations section 122.44(d)(1)(vii) requires effluent 

limitations to be consistent with the assumptions and requirements of the underlying wasteload 

allocation, we refuse to unnecessarily add language that, if anything, could cause confusion and 

threaten compliance with U.S. EPA’s regulation. 

 Contention:  The receiving water limitations and discharge prohibition are 

numeric effluent limitations and, therefore, do not follow the accepted approach for controlling 

municipal storm water discharges. 

 Finding:  The contested provisions are appropriate and proper.  The summer dry 

weather discharges, as defined by the Permit and the TMDL, are more appropriately regarded 

as non-storm water discharges, which the Clean Water Act requires to be effectively prohibited. 

 Petitioners liken the challenged provisions to numeric effluent limitations, and 

then cite various state and federal sources to argue that using numeric effluent limitations to 

implement a TMDL in a storm water permit is inappropriate.  Petitioners point to State Water 

Board Order WQ 2001-15 (BIA), where we stated that, for municipal storm water permits, “we 

will generally not require ‘strict compliance’ with water quality standards through numeric 

effluent limitations,” and instead “we will continue to follow an iterative approach, which seeks 

compliance over time” with water quality standards.24  They also point to a U.S. EPA guidance 

document entitled Establishing Total Maximum Daily Load (TMDL) Wasteload Allocations 

(WLAs) for Storm Water Sources and NPDES Permit Requirements Based on Those WLAs (the 

U.S. EPA guidance document).25  Petitioners cite a provision therein that reads, “because storm 

water discharges are due to storm events that are highly variable in frequency and duration and 

are not easily characterized, only in rare cases will it be feasible or appropriate to establish 

numeric limits for municipal and small construction discharges.”26 

 The references relied upon by Petitioners are inapposite, and do not support 

invalidating the Los Angeles Water Board’s requirements.  Instead, the Petitioners’ references 

are directed at the regulation of storm water discharges.  The Permit modification is limited to 

non-storm water discharges which occur during summer dry weather.  The U.S. EPA guidance 

document is limited to wasteload allocations “for storm water discharges” and permit limitations 

                                                 
24  BIA, supra, at p. 8. 
25  U.S. EPA, Establishing Total Maximum Daily Load (TMDL) Wasteload Allocations (WLAs) for Storm Water 
Sources and NPDES Permit Requirements Based on Those WLAs, Memorandum from U.S. EPA Director, Office of 
Wetlands, Oceans and Watersheds Robert H. Wayland, III and Director, Office of Wastewater Management James 
Hanlon to Water Division Directors, Regions 1-10, Nov. 22, 2002 (hereafter U.S. EPA guidance document). 
26  Id., at p. 4. 
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and conditions “based on the [wasteload allocations] for storm water discharges.”27  

Furthermore, the Clean Water Act and the federal storm water regulations assign different 

performance requirements for storm water and non-storm water discharges.  These distinctions 

in the guidance document, the Clean Water Act, and the storm water regulations make it clear 

that a regulatory approach for storm water - such as the iterative approach we have previously 

endorsed - is not necessarily appropriate for non-storm water. 

 We instead look to directly relevant authorities.  Federal law requires municipal 

storm water permit limitations to be consistent with applicable wasteload allocations.28  The 

Clean Water Act requires MS4 permit requirements to effectively prohibit non-storm water 

discharges.29  Similarly, California law requires NPDES permits to apply “any more stringent 

effluent standards or limitations necessary to implement water quality control plans....”30 

 The basin plan established a compliance deadline of July 15, 2006, for achieving 

final compliance with the summer dry weather wasteload allocations for bacteria.  The TMDL, 

which is a component of the Los Angeles Water Board’s basin plan, assigns a wasteload 

allocation to certain “local agencies that are permittees or co-permittees on a municipal storm 

water permit.”31  The basin plan further establishes that these agencies are responsible for 

complying with the summer dry weather wasteload allocation.  The summer dry weather 

wasteload allocation prohibits the exceedance of bacteria water quality objectives on summer 

dry weather days at specified locations.32  The Permit modification is consistent with the 

wasteload allocation and other basin plan provisions. 

 The Permit modification is also consistent with the federal framework for non-

storm water discharges.  40 Code of Federal Regulations section 122.26(d)(2)(iv)(B), which 

implements the Clean Water Act’s requirement for the effective prohibition of non-storm water 

discharges, requires municipal storm water permittees to detect and remove all categories of 

non-storm water discharges to the MS4, or to require the non-storm water discharger to obtain a 

separate NPDES permit.  While MS4 permits generally contain exceptions for some non-storm 

water discharges, these exceptions do not extend to non-storm water discharges identified as a 

                                                 
27  U.S. EPA guidance document, supra, at p. 1. 
28  40 C.F.R. § 122.44(d)(1)(vii)(B). 
29  33 U.S.C. § 1342(p)(3)(B)(ii). 
30  Wat. Code, § 13377. 
31  Basin Plan, Table 7-4.1, fn. 3. 
32  Id., Table 7-4.1. 
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source of pollutants.33  In adopting the TMDL, the Los Angeles Water Board identified summer 

dry weather discharges as a source of water quality exceedances for bacteria.  Prohibiting 

summer dry weather bacteria exceedances caused or contributed to by MS4s is therefore 

consistent with the federal framework for non-storm water discharges. 

 Moreover, the references Petitioners’ rely upon to challenge the prohibitions and 

receiving water limitations as strict, numeric effluent limitations are not relevant to this petition.  

The contested provisions are receiving water limitations, not numeric effluent limitations.  The 

contested provisions do not impose a numeric limitation measured at a point source outfall.  

Instead, compliance with the limitations is measured in the receiving water, and more 

specifically, at the “wave wash” for the individual beaches.  The TMDL defines the wave wash 

“as the point at which the storm drain or creek empties and the effluent from the storm drain 

initially mixes with the receiving ocean water.”34  The provisions are directed at the quality of the 

receiving water, as affected by the discharge.  They do not establish numeric effluent limitations 

for the discharge to the receiving water.35,36  

 While the issue before us only concerns permit requirements to implement 

summer dry weather wasteload allocations and therefore non-storm water discharges, the result 

would not necessarily be different for municipal storm water discharges subject to a TMDL.  

TMDLs, which take significant resources to develop and finalize, are devised with specific 

implementation plans and compliance dates designed to bring impaired waters into compliance 

with water quality standards.  It is our intent that federally mandated TMDLs be given 

substantive effect.  Doing so can improve the efficacy of California’s NPDES storm water 

permits.  This is not to say that a wasteload allocation will result in numeric effluent limitations 

for municipal storm water discharges.  But, when an approved TMDL is in place, the water 

boards will give substantive effect to the TMDL and allow it to become much more than an 

academic exercise.  Whether a future municipal storm water permit requirement appropriately 

implements a storm water wasteload allocation will need to be decided based on the regional 

                                                 
33  See 40 C.F.R. § 122.26(d)(2)(iv)(B)(1).  The exempted categories include, but are not limited to, water line 
flushing, rising ground waters, landscape irrigation, and street wash water. 
34  Basin Plan, Table 7-4.1, fn. 1. 
35  See, e.g., BIA, supra; State Water Board Order WQ 99-05 (Environmental Health Coalition).  Those Orders 
endorsed receiving water limitations modified by an iterative process.  The absence of an accompanying iterative 
process does not convert receiving water limitations into numeric effluent limitations. 
36  For the purposes of state enforcement under the Porter-Cologne Act’s mandatory minimum penalties law, 
California distinguishes numeric restrictions on discharged effluent from receiving water limitations.  (Wat. Code, 
§ 13385.1, subd. (c).) 
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water quality control board’s findings supporting either the numeric or non-numeric effluent 

limitations contained in the permit. 

III.  ORDER 
IT IS HEREBY ORDERED THAT the petition of the County of Los Angeles and 

Los Angeles County Flood Control District is denied. 

 

CERTIFICATION 
The undersigned, Clerk to the Board, does hereby certify that the foregoing is a full, true, and 
correct copy of an order duly and regularly adopted at a meeting of the State Water Resources 
Control Board held on August 4, 2009. 
 
AYE:   Chairman Charles R. Hoppin 
  Vice Chair Frances Spivy-Weber 
   Board Member Arthur G. Baggett, Jr. 
   Board Member Tam M. Doduc 

NAY:  None 

ABSENT: None 

ABSTAIN: None 

 
              
  Jeanine Townsend 
       Clerk to the Board 
 

 11.  

0045356



       California Regional Water Quality Control Board 
                                           San Francisco Bay Region                                            
                                                             1515 Clay Street,  Suite 1400, Oakland, California 94612 
                       

                                                                http;//ww.swrcb.ca.gov/rwqcb2 

Putting A Price On Riparian Corridors As Water Treatment Facilities 
 

Ann L. Riley1 
Abstract: The monetary value of natural riparian environments that provide water 
quality treatment functions by processing nutrients, storing sediment, moderating 
temperatures, and other services can be estimated by calculating the costs associated with 
the construction of “brick and mortar” water treatment plants built to achieve similar 
functions. A demonstration urban runoff treatment plant built by the City of Santa 
Monica provides similar water quality services as a 4,000-5,000 lineal foot riparian 
corridor does, and has annualized costs of approximately $1.3 million per year ($2008) 
over a 50-year period.   
 
These costs can be compared to the costs of protecting and/or restoring naturally 
functioning riparian systems.  For example, a large, federally-funded, multi-objective 
urban flood damage reduction project with water quality benefits has costs that are 
approximately $967,600 per year ($2008).  Other urban stream restoration projects for 
5,000 lineal feet of stream with riparian habitat can range in cost from $1,900 for fencing 
projects to $227,000 per year for “typical” restoration projects annualized over 50 years 
($2008). While most riparian restoration projects will provide benefits over a 100 year 
period or in perpetuity, the life spans of the structural plants are generally much shorter, 
thereby requiring significant replacement costs. 
 
If it can be demonstrated that the water quality treatment services of a “brick and mortar” 
plant can be equated to similar services provided by naturally functioning riparian 
systems, then a cost comparison between the “brick and mortar” plant is not only 
illustrative, but may also provide a benefit measure that can be used to evaluate the 
economic efficiency of proposed habitat protection and/or restoration projects. 
 
The Policy Context  
 
Ecologically functioning riparian environments are valued because they provide aquatic 
and terrestrial habitat for fish, amphibians, reptiles, mammals, and birds, and recreational 
and open space opportunities for the public. Yet little or no research appears to be 
available on the economic benefits of riparian areas to society for their water quality 
treatment functions. Riparian areas improve water quality by removing nutrients, 
improving dissolved oxygen, storing sediment and regulating temperatures among other 
benefits. These benefits can be achieved by protecting existing healthy riparian 
environments, or by restoring degraded areas into functioning ecosystems. Protection can 

                                                 
1 A.L. Riley, Ph.D., Watershed and River Restoration Advisor, San Francisco Bay 
Regional Water Quality Control Board, Oakland, CA.. August 6, 2009 
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be achieved by voluntary ecologically sound landowner practices, and/or through 
regulation, conservation easements, or fee purchase of riparian corridors. Therefore, one 
purpose of assigning monetary value to these natural systems is to record what society 
pays to prevent farming or other land uses in these areas, pass protection regulations, 
purchase easements or full public rights to the riparian land, and/or to restore the 
ecosystem.  
 
However, in many circumstances, particularly in urban environments, the monetary costs 
of protecting a healthy system can be difficult to estimate. Therefore, this research 
focuses on putting the benefits and services of a riparian environment into perspective by 
describing what we need to pay if we were to substitute these naturally occurring services 
with a constructed plant. 
 
Santa Monica Urban Runoff Recycling Facility 
 
The first of its kind, state-of-the-art stormwater treatment plant located in Santa Monica, 
California, gives us the opportunity to compare the benefits and costs of a physical “brick 
and mortar” stormwater facility with the benefits and costs of naturally occurring or 
restored riparian environments based upon their respective abilities to affect the quality of 
stormwater runoff. The Santa Monica Urban Runoff Recycling Facility (SMURRF) 
collects polluted runoff from the Los Angeles area and reclaims it sufficiently so that it 
can be re-used for landscape irrigation or dual plumbing systems (Figure 1). The plant 
came on line in February 2001 and is located near the Santa Monica pier. The building 
design involved a collaboration of engineers and artists. The plant features interesting 
architecture, art, and on-going visitor tours with public education about urban stormwater 
runoff, making this interesting, pioneering engineering facility an engaging tourist 
attraction. There are proposals to construct similar plants at Lake Tahoe. 
 

Figure 1: SMURRF Plant 
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This plant is intriguing for reasons other than its merits as a currently one-of-a kind 
centralized stormwater collection and treatment facility. The presence of a “brick and 
mortar” plant and the costs associated with its construction, operations and maintenance 
provides an excellent opportunity to compare its long term costs with the costs of 
protecting and/or restoring the treatment capabilities of a natural, functioning riparian 
systems.  If we do allocate financial resources to protecting riparian resources or to 
restoring degraded waterways, this comparison gives us one method for assigning 
monetary benefit values for these natural system restoration projects based upon the 
avoided costs of more costly “brick and mortar” plants that would provide similar water 
quality services.   
 
The SMURRF Plant Functions and Costs 
 
The SMURRF Plant was constructed in 2000.  In 2008 dollars, construction costs were 
approximately $14.8 million dollars and the annual maintenance and operations costs are 
about $216,900 a year; the plant treats about 320,000 gallons of runoff a day. 2 One 
function of the plant is to remove fine sediments from the water, which is accomplished 
with a rotating drum screen. A second chamber removes grit and sand. Oil and grease are 
then removed in a unit that aerates the water using a compressed air unit (the dissolved 
air flotation unit). This unit brings the oil and greases to the top so they can be skimmed 
off.  
 
The next process in the plant is micro-filtration, which helps reduce the turbidity of the 
water by forcing the water through membranes. The membranes have to be periodically 
cleaned of pollutant build-up. The final step in the treatment process is to disinfect 
bacteria and viruses by passing the water under ultraviolet radiation lamps. The basic 
functions of the plant therefore are to filter sediment, reduce turbidity, trap oil and grease, 
and treat bacteria and viruses. Removal of sediment can also benefit removal of nutrients 
and other pollutants that may adhere to it. 3  A separate trash collecting unit, which cost 
$200,000, catches trash from about 50,000 gallons a day before it enters the plant.4  
 
Comparing A Treatment Plant To A Stream 
 
To compare the costs of a “brick and mortar” plant with the costs of protecting and/or 
restoring a riparian corridor, we need to identify whether the water treatment functions of 
the plant and the riparian corridor are similar, including an evaluation of the treatment of 
similar quantities and qualities of stormwater. The SMURRF plant treats approximately 
320,000 gallons of water a day. The water treated is not wet weather runoff but dry 
weather run-off collected from about 5,100 urbanized acres. Stormwater flows from 
winter rainfall continue to run untreated into the ocean.5 Theoretically, the plant could be 

                                                 
2 City of Santa Monica (2003) and Shapiro (2005)  Visit the SMURFF website at:  
http://www01.smgov.net/epwm/smurrf/smurrf.html 
3 City of Santa Monica (2003). 
4 Shapiro (2005). 
5 Shapiro (2005). 
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expanded to treat wet and dry weather runoff, but for now it is assumed that the costs per 
gallon of either dry season or wet season runoff are comparable. It is important to keep in 
mind that the plant may treat runoff from 5,100 acres but only treats a small portion of 
the runoff from that acreage. Therefore, we cannot use as a basis of comparison the 
number of acres served by our “brick and mortar” plant and natural “facilities,” but we 
need to compare systems that can accommodate similar quantities of water. Under perfect 
research conditions we would collect a wide variety of water quality and sediment 
measurements for the same discharges in both the field conditions and the plant and 
compare them. This is challenging to achieve at this time, but a future research project 
may try to evaluate some water quality parameters at low discharges on Wildcat Creek at 
the project site. 
 
A stream flowing at 1 cfs (cubic foot per second) produces a volume of water equal to 
646,272 gallons per day. The 320,000 gallons treated by the plant equates to about 0.5 cfs 
flow per day. Using watershed and hydrologic information from a San Francisco Bay 
Area stream we can estimate the size of the drainage area and creek that would produce a 
flow of about 0.5 cfs and then evaluate the ability of a stream of this scale to treat 
stormwater naturally. We can also compare the costs associated with restoring a length of 
stream that would treat a similar average annual flow to the costs of the stormwater plant 
providing similar water quality services. 
 
The San Francisco Bay Area creek we will use for a costs and benefits comparison with 
the plant is Wildcat Creek located in the cities of Richmond and San Pablo, and the East 
Bay Regional Park system in Alameda and Contra Costa Counties (Figures 2 and 3). The 
average discharge or average annual flow (the arithmetic mean of the daily flows for the 
period of the hydrologic record) of Wildcat Creek using twenty years of gage data located 
on the creek is approximately 7 cfs for the location we are going to evaluate on the lower 
portion of Wildcat Creek. This twenty-year average for the daily flow takes into account 
the occurrence of large fluctuations of flows during the year, including very low summer 
flows where the creek may dry up in places, to high flood flow events—as high as 2,000 
cfs or more. Wildcat Creek drains a watershed area of about 11 square miles and the 
length of the creek is about 11 miles. 
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Figure 2: Wildcat Creek Floodplain Flows 

 
 
 

Figure 3:  Wildcat Creek Channel 
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The length of the Wildcat Creek stream channel is about 5,280 feet for each square mile 
of watershed drained, and the average daily flow from this square mile is about 0.64 cfs. 
Using this hydrologic information for the Wildcat Creek watershed we can estimate that a 
section of creek channel about 4,125 feet long comprising an area of 0.78 square miles of 
the lower watershed will produce a 0.5 cfs average daily flow on an annual basis. 
Another way to describe the scale of this watershed is as a 500-acre area. In 2000, the 
Wildcat San Pablo Creeks Watershed Council completed a restoration project 5,000 feet 
long on lower Wildcat Creek where the average daily discharge is about 7cfs. The width 
of the riparian corridor varies from 50 feet to 65 feet. The channel width is 10 feet and 
the floodplain located outside the riparian zone is maintained in grasses, shrubs, and 
cattails. The entire corridor is 250 feet wide. If you evaluated this reach of creek in 
isolation from the rest of the watershed it would produce about 0.6 cfs average daily 
discharge. The scale of this project and the discharges produced by this reach (if 
considered separated from other watershed runoff) make it a reasonable case study with 
which to make comparisons to the SMURRF plant which treats an average daily 
discharge of 0.5 cfs.  
 
Natural Riparian Systems Functions  
 
Research and collected field data is now available that addresses the issue of not only the 
water treatment functions riparian systems perform but also the area of the natural 
systems that produce the treatment results. A significant body of water quality research 
details the ability of riparian systems to store sediment, and retain and transform excess 
nutrients, pesticides, and toxic substances.6 The literature represents a wide range of 
environmental conditions and landscapes and therefore produces a range of quantifiable 
findings. For example, researchers in Corvallis, Oregon found that 60 to 80 percent of the 
sediment generated  from forest roads were captured by less than 250 feet of a healthy 
riparian system in point bars and pools, and their measurements indicated that stream 
systems could store sediment for as long as 114 years.7 A study in the Southern 
Appalachian Mountains indicates that phosphorous- and nitrogen-containing compound 
ammonium traveled less than 65 feet downstream before being removed from the water 
by riparian areas.8 First order headwater streams in the northeastern United States have 
been found to be responsible for 90 percent phosphorus removal.9 A mathematical model 
based on research in 14 headwater streams throughout the country shows that 64 percent 
of inorganic nitrogen entering a small stream is transformed within 3,000 feet of stream 
channel.10 
 

                                                 
6 Meyer et al. 2003; Klapproth and Johnson 2000); Wenger 1999; Osborne and Kovacic 
1993; Peterjohn and Correll 1984; Chagrin River Watershed Partners 2006;Perry et al 
1999; Mayeret.al 2005 
7 Meyer et al. 2003. 
8 Meyer et al. 2003. 
9 Meyer et al. 2003. 
10Naiman et al. 1997. 
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In general, riparian areas are found to be efficient at processing organic matter and 
sediments, and sediment bound pollutants carried in surface runoff are deposited 
effectively in riparian forests and floodplain areas. The finer sediments are removed from 
runoff as a result of deposition and erosion, infiltration, dilution, and 
adsorption/desorption reactions with woodland soil and litter.11  Riparian systems are 
known to have significant impacts on water temperatures and microclimates.12 
 
Scientist have described how the oxidized hyporheic water from the stream bed mixes 
with the interstitial water flowing from riparian zones, which reduces the transfer of 
inorganic nitrogen and phosphorous to stream water. Ecological process that occur in the 
hyporheic zones have strong effects on water quality in which bacteria, fungi, and other 
microorganisms living in stream bottoms consume nutrients and convert them to less 
harmful, more biologically beneficial compounds. 13  Riparian areas and their floodplains 
have been measured to remove 80 to 90 percent of the sediments contributed by 
agricultural areas.14 Plant uptake can be an important mechanism for nutrient removal in 
riparian forests in both intermittent and perennial streams.15 The width and length of 
riparian corridors needed to act as chemical filters for nitrogen varies by stream 
environment, but researchers have found that riparian areas as narrow as 48 feet were 
effective in removing it.16 A project involving fencing a 5000 lineal foot corridor that is 
45 feet wide and planting some willow posts resulted in downstream benefits with a 
measured significant   increase in benthic insect taxa richness and increase of the 
presence of family taxa typically not found in polluted and degraded conditions.17   Even 
smaller headwater areas have been found to rapidly take up and transform nutrients 
within just hundreds of lineal feet.18 
 
Researchers have also found that the loss of riparian areas to clearing and channelization 
not only equates to a loss of these treatment functions but may also result in the 
disturbance of areas that have served as nutrient sinks for sediment and sediment 
associated nutrients, which then causes the export of the nutrient sink accumulated over 
many years.19 Removal of wooded areas and the subsequent changes in the peak 
discharges and shortening of runoff lag time typically results in geometric increases in 
sediment loads being transported by streams.20  
 

                                                 
11 Bhowmilk et al. 1980;Lowrance et al 1984; Lowranceet al 1986 
12 Naiman et al.1997; 
13 Naiman 1997;Korum 1992 
14Cooper et al. 1987. 
15 Karr and Schlosser 1978. 
 
16 Cooper et al. 1986. 
17 SFBRWQCB 2007 
18 Peterson, et.al 2001 
19 Kuenzler et al. 1977. 
20 Leopold 1981. 
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Research also indicates that healthy aquatic systems can transform animal waste and 
chemical fertilizers into less harmful substances. Vegetated buffers and protected riparian 
areas with contiguous riparian corridors have been shown to be effective in reducing 
pathogens such as coliform and cryptosporidium parvuum.21  
 
Comparing Costs: SMURFF vs. Habitat Restoration Projects 
 
If it can be demonstrated that the water quality treatment services of a “brick and mortar” 
plant can be equated to similar services provided by naturally functioning riparian 
systems, then a cost comparison between the “brick and mortar” plant is not only 
illustrative, but may also provide a benefit measure that can be used to evaluate the 
economic efficiency of proposed habitat protection and/or restoration projects.  For this 
research, we will compare the costs of the SMURFF stormwater treatment plant with a 
Wildcat Creek multi-objective project in the Bay Area as well as other restoration 
projects.  The critical underlying assumption is that the restoration projects provide 
similar water quality treatment services as the SMURFF plant.  The following 
assumptions were used to perform the cost comparisons: 
 

• 50 year analysis period and 
• 6% discount rate 

 
SMURFF.  The SMURFF plant was constructed in year 2000 at a cost of about $12 
million (including land costs). The City Engineer’s best estimate on the life of this plant 
is twenty years, based on the technology becoming obsolete by that time, although she 
cautions that breakdowns and replacements of machinery are inherent in the use of the 
new technology. The plant construction and land costs converted to 2008 dollars are 
$14.8 million.22  Annual maintenance costs are now approximately $216,900 per year. 
Because the plant’s life is shorter than the 50-year analysis period, replacement costs 
($5,000,000) were included for each 20 year period to account for significant machinery 
and equipment replacement.  Therefore, the SMURRF construction and operations and 
maintenance costs annualized over this length of time are about $1.3 million per year for 
the treatment of 0.5 cfs per day. 
 
Wildcat Creek.  Between 1986 and 1989, the Army Corps of Engineers, in partnership 
with Contra Costa County, constructed a multi-objective flood damage reduction project 
which included acquisition of the 250-foot-wide-corridor, and creation of a floodplain, 
vegetated corridor, and stream channel within the 250-foot-wide-corridor over 10,000 
lineal feet. Objectives of the project were to provide for a naturally functioning bankfull 
stream channel and adjacent floodplain, and protection of a riparian corridor. In 2008 
dollars, the total construction costs for 10,000 lineal feet was about $26.7 million, and 
land costs and relocation costs were about $3.7 million for a total project cost of about 
$30.4 million. The annual maintenance cost expended by the county for this project area 
and staff support for the watershed council, which oversees the long tem management of 

                                                 
21 Meyer et al. 2003; Tate, et al. 2004; Tate 1978; Balance Hydrologics 2007. 
22 Higbee 2007. 

 8

0045364



the project area, is approximately $9,000 per year. Army Corps projects represent the 
high end of costs for stream and river restoration work; the costs in this case equated to 
about $2,700 per lineal foot. To make this project comparable to the SMURFF plant, a 
length of 5,000 should be used, or about half the size of the Army Corps project.  Thus, 
the costs of this project were halved which results in annualized costs over a fifty year 
period of approximately $967,600 per year.   
 
The Army Corps project should have similar water quality treatment capacities as the 
SMURRF plant in respect to sediment removal, nutrient absorption, and breakdown of 
grease and oils, as described above. This riparian area also has the inherent capacity to 
reduce bacteria and viruses. The ultraviolet light treatment for pathogens is likely a more 
consistently reliable treatment for the latter; therefore, this may be the one area in which 
natural riparian system do not have equal treatment capacity. However, the primary 
objective of this project is flood damage reduction, and water quality benefits would be 
incidentally related to the creation of a vegetated floodplain corridor.  Thus, it is unfair to 
compare the total cost of the Army Corps project with the SMURFF plant because many 
of these project costs should be allocated to the flood damage reduction objective, and 
such a cost allocation was not performed.  However, even without a water quality cost 
allocation, the annualized cost of the Wildcat Creek project ($967,600) is less than the 
SMURFF plant ($1.3 million per year). 
 
In 2000, the Wildcat-San Pablo Creeks Watershed Council implemented a 5,000-lineal-
foot project along a reach in the same corridor to bring the project into conformance with 
the latest in geomorphic and engineering design knowledge and to provide a stream 
system with improved environmental values that could better maintain itself in an 
equilibrium condition. This project restored the stream channel to new dimensions, 
increased its sinuosity, and increased the average width of the riparian corridor from 30 
to 55 feet. The 2000 project represents a major design and construction effort of the 
county and a non-profit organization; however, the project represents the lower end of the 
costs spectrum for restoration work at only $23 per lineal foot, for a total cost of 
$116,600 ($2008). The Army Corps did provide a design document that helped validate 
the restoration design prepared by the non-profit organization. If the cost of that 
document is included, the cost of this restoration project is increased to $239,300, with a 
per lineal foot cost of $48 (2008 dollars). The annualized cost of this restoration project 
for a fifty-year period is $19,700 per year including maintenance costs (in 2008 dollars).  
If we add in the original land acquisition costs included in the earlier Corps project, the 
average annual cost increases to $253,600 and the cost per lineal foot to $785 (in 2008 
dollars).  Thus, the Wildcat Creek case allows us to compare very high and low range 
costs associated with stream restoration projects that occurred along the same reach of 
channel at different times. 
 
Fencing/Easement/Restoration Projects.  
Protecting With Easements and Fencing 
The restoration of degraded riparian corridors is a relatively expensive method of 
attaining their benefits compared to the more cost effective method of retaining the 
benefits through the protection of stream and floodplain corridors.  Two of the most 
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effective and commonly used methods to protect and or restore streams are to fence out 
livestock and/or purchase conservation easements to remove riparian corridors from 
grazing or other agricultural uses. Only very limited cost information is available for 
purchase of conservation easements to protect riparian resources in the San Francisco 
Bay Area. The Napa Valley Regional Natural Resources Conservation Service office 
located in an agrarian region contiguous with the more urban part of the San Francisco 
Bay Area, reports that it is exceedingly rare for the federal wetland and floodplain reserve 
programs to be used to acquire easements in the more urbanized coastal, high value urban 
and agricultural lands. This rarity of conservation easements is a result of the fact that 
most of the Bay Area landowners generally want in-fee purchase for the total land values, 
and land trusts are reticent to accept the maintenance and management costs associated 
with conservation easements for relatively small linear tracts of property characteristic of 
riparian corridors as opposed to the advantages of purchasing large parcels of property 
for open space and wildlife refuges. The U.S. Department of Agriculture reports that its 
wetland reserve program was used once in the past decade in the Bay Area in partnership 
with Marin Audubon Society in east Marin County, where the easement price was capped 
at $5,000 an acre. Most wetland reserve programs are capped at $3,000 per acre federal 
acquisition costs, but coastal counties in California are allowed a $5,000 cap. In 
Stanislaus County (inland from the Bay Area) easements purchased in 1999 along the 
Tuolumne River required a combination of funding sources to cover costs as high as 
$4,000 an acre.23 If the per acre cost of $5,000 is applied to a 150-foot-wide riparian 
corridor it puts the cost of a riparian easement at $86,000 for 5,000 lineal feet of stream. 
Fencing costs to protect riparian corridors can typically range from $19,000 to $26,000 
for a 5,000-foot length of creek (including both banks).24 A fencing cost of $26,000 
results in an annualized cost of about $1,900. The costs estimates in this paper focus on 
the costs of both in-fee acquisition of land and restoring a 5,000 foot riparian corridor in 
urban western Contra Costa County and represent low, moderate and high costs 
associated with an urban environment. 
Typical Restoration Costs 
The above costs provide actual figures for expensive and low cost projects; therefore, it is 
also useful to estimate costs that better represent average costs for stream restoration 
projects. Based on the experience of the author, who is involved in implementing stream 
restoration projects and comparing costs with other practitioners, a reasonable average 
lineal foot cost for a project of this scope conducted in 2008 in the San Francisco Bay 
Area would range between $300 and $700. Using the higher average value of $700 per 
lineal foot, a reasonable capital cost estimate for a “typical” 5,000-foot riparian 
restoration project in the median range would be $3.5 million. Adding in average annual 
maintenance costs of $5,000 per year brings the annualized costs over a fifty-year period 
to $227,000 per year.  
 
Thus far, we have established that our total project cost comparisons on an annualized 
basis are $1.3 million per year for the SMURRF plant, and the restoration projects have a 
wide range of annual costs, from $967,600 for a large multi-objective federal project to 

                                                 
23 Blake 2008 and Fourkey 2008. 
24 Blake 2008. 

 10

0045366



$227,000 for “typical” restoration projects and $1,900 for fencing projects. Research 
indicates that the wide riparian and floodplain corridor and project length of the Wildcat 
creek case should be more than adequate to insure equivalent water treatment functions 
and benefits as the plant except possibly virus control. The reason we evaluated a 5,000 
foot restoration corridor on Wildcat Creek is that this length of corridor, if it was viewed 
in isolation from the rest of the watershed, would produce approximately an equivalent 
average daily flow of about 0 .6 cfs compared to the SMURRF plant average daily 
discharge of 0.5 cfs. However, we do have to recognize that we are probably not 
comparing equivalent water treatment functions because the average daily discharge that 
flows through this restored section of Wildcat Creek—because it is part of a larger 
watershed—is closer to 7 cfs, as opposed to the 0.5 cfs treated by the plant. Again it is 
reasonable to assume that the riparian corridor is affecting the quality of the total average 
daily 7 cfs. We could correct for the equivalent costs for “treatment” of 0.5 cfs by 
proportionately lowering the costs to approximate the costs per cfs treated. For example 
the treatment by a riparian system of 7 cfs average annual flow comes at a cost of 
$877,200 for the large, multi-objective federal project and therefore, theoretically, the 
costs for treating only 0.5-0.6 cfs would be about $63,000. 
 
Multiple Benefits  
  
This analysis so far restricts itself to only the comparable water treatment functions of the 
riparian system and the SMURRF plant.  However, there are additional benefits of both 
the SMURRF Plant and the riparian systems that should be recognized and these can be 
described in either qualitative or quantitative terms.  
 
The SMURRF plant also serves as a public education facility in which visitors can tour 
the plant and read interpretive displays about the plant and stormwater management.  City 
records indicate that the plant averages about 230 visitors a year.25 Some of the water 
treated by the SMURRF plant is sold to customers, including the City of Santa Monica, 
for landscape irrigation and use in dual plumbing systems. Currently the water supplied 
by the plant is used in the new dual- plumbed Santa Monica Public Safety Building 
housing the police and fire departments, and the water is used to irrigate the grounds of 
the civic center parking structure, city parks, and cemetery, and Caltrans applies it to 
Santa Monica freeway landscaping. The income receipts for this water use currently total 
$32,000 a year based on 2003-2004 records.26  New water customers just now hooking 
up include a state-of-the art Rand Corporation Building and a commercial building 
known as The Water Gardens, which will be dual plumbed. It is estimated that this may
increase the use of the water from the plant by 20 percent; therefore, receipts in the next 
few years could reasonably expect to increase to almost $40,000 annually. Unused flows
return to the regional sewage treatment plant. It is very hard to predict future demand for 
the water cleaned by the plant because high volume estimates would be based on demand 
for newly constructed dual plumbing systems. The city water resources engineer’s best 
estimate of a potential full use annual income if there is a demand for the full 230,000 

 

 

                                                 
25 Higbee 2005. 
26 Lowell 2005. 
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gallons a day (based on a three tier pricing rate structure) is about $390,000 per year by 
2016.27 If we apply some optimistic assumptions about increasing demand over time for 
the water supply created by the plant, which includes a demand for the full amount 
treated by 2016, the plant will bring in an average annual income, based on a plant life of 
twenty years, of about $150,000 per year. (The plant may reasonably bring in total 
revenue of about $3,000,000 during its life span.) This benefit helps offset the annual 
maintenance costs of $216,900 ($2008) which lowers the total annualized costs of th
plant to about $

e 
1.1 million a year. 

                                                

 
The Wildcat Creek restoration project has enabled an adjacent regional trail to be 
developed, and the project serves as a part of the educational opportunities for a very 
disadvantaged elementary school serving an impoverished community located next to the 
creek. The creek restoration area is also the focus for a Richmond High School 
environmental education program that serves about 25 students a year. The elementary 
school located next to the restored creek banks serves about 307 students a year. The 
project also serves as an anadromous steelhead (a threatened species) fisheries habitat 
restoration project and supports habitat and protection for the endangered California 
clapper rail and salt marsh harvest mouse. It is known that the restored riparian system 
offers habitat for mammals, raptors and other birds, and a range of aquatic organisms. 
One of the important objectives of the restoration project is to protect 200 acres of high 
quality brackish marsh from degradation by sedimentation. Environmental organizations 
hold regularly scheduled birding and wildlife hikes along the creek. The restored creek 
serves as the location for an on-going inner city youth environmental stewardship, 
training, and employment program that has involved an average of another 15 students on 
an annual basis for the past ten years, and there are varying numbers of community based 
water quality monitoring volunteers. This particular program has attracted over $200,000 
in grants and donations to the community’s desperately needed youth programs in a ten-
year period. 
 
Water Quality Program Policy Implications 
 
Water quality programs have followed a logical progression from the first emphasis on 
the treatment of “point pollution” discharges from sewage treatment plants and industrial 
facilities. The second generation of water quality programs has focused on the avoidance 
and treatment of polluted runoff from “non-point” sources. The U.S. Environmental 
Protection Agency has identified six categories of non-point sources of polluted runoff 
including: urban properties and streets; farm fields, pastures and operations; forestry 
activities; marinas and recreational boating; hydromodifications of streams such as 
channelization, bank stabilization projects and stormwater discharge increases; and 
alteration of wetland and riparian areas. The three strategies applied to managing non-
point sources pollution are prevention of pollution at the source, control and reduction of 
unavoidable runoff, and cleanup and remediation of pollutants that remain. Best 
management practices including environmentally sensitive land use and development site 
plans, and stormwater catchment and detention and filtering systems are common 

 
27 Lowell 2005. 
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examples of source control and remediation. Protecting riparian areas, of course, directly 
addresses the avoidance of pollution from environmentally damaging hyrdomodifications 
and alterations of wetland areas. The evaluation most often missing from this non-point 
source management model is the recognition of the role of natural riparian areas to serve 
as part of the remediation system for runoff that escapes catchment and or detention near 
its source. This gives added value to riparian areas of not only addressing a part of the 
strategy to avoid degradation but also pro-actively remediating the impacts of various 
causes of non-point source pollution. A possible practical application of this information 
could be to assign water quality credits for meeting TMDL requirements in a watershed 
through the implementation of stream protection and restoration projects. 
 
Current water quality budgets and priorities should evaluate the expenditures that have 
gone into treatment plants in the past and the expenditures that could occur in the future 
with mechanical stormwater treatment facilities, and use this evaluation as a budgeting 
framework for addressing the next generation of treatment systems. The comparisons 
described here indicate that projects designed to restore degraded stream environments as 
fully functioning water treatment systems (which provide a significant range of other 
environmental benefits) can have a wide range of annual costs, from $967,600 for a large 
multi-objective federal project to $227,000 for “typical” restoration projects but involve 
discharge amounts much greater than those addressed by a treatment plant. More 
attention could be given to the purchase of riparian easements for unprotected riparian 
corridors in suburban and urban areas to provide cost-effective long term benefits as part 
of a protection program which supplements regulatory programs. The costs of these 
alternatives can be compared to the annual cost of the stormwater treatment plant of 
around $1.3 million for a system that treats a fraction of the amount of water and that has 
inherent limitations on additional environmental benefits. This represents a substantial 
magnitude in cost differences while the benefits of riparian environmental protection or 
restoration should be viewed as a more sustainable approach for attaining many more 
benefits through time.   
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                                     Comparison of Project Costs (2008 Dollars) 
 

US Army Corps of 
Engineers 

Wildcat Creek Project  
 

Wildcat-San Pablo Creeks 
Watershed Council 

Wildcat Creek Project 

SMURRF Plant 
 

1986 U.S. Army Corps of 
Engineers multi-objective 
flood damage reduction 
project of 10,000 foot length 
 
Estimated construction costs: 
$26,673,400  
 
Estimated permanent rights of 
way and relocation costs for  
$3,687,700  
 
Total project costs: 
$30,361,100 
 
Design and construction per 
lineal foot:  $2,700 
 
Average Annual Maintenance 
costs: $9,000  
 
These costs were reduced by 
50% to be comparable with a 
stream length (5,000 feet) that 
would provide similar water 
quality benefits. 
 
 

2000 Watershed Council 
Restoration Project (executed 
by Contra Costa County and a 
non-profit). Channel 
excavation and partial 
revegetation for   
5,021 feet of project channel  
 
Costs: $116,600 for design 
and construction by the 
watershed council 
 
$127,700 Army Corps 
planning  
 
Total Cost: $239,300 
 
Design and construction per 
lineal foot including Army 
Corps planning; $48 
 
Average Annual Maintenance 
including management of the 
watershed council: $4,500. 
 
 

Constructed in 2000. 
Values provided by City of 
Santa Monica 
 
Construction costs: 
$14,761,900 
 
Land Costs: The land used for 
construction of the SMURRF 
plant was in city ownership 
and is an odd shaped parcel, 
which made it infeasible to 
develop. The Los Angeles 
Assessors’ office values the 
parcel of land, 2,783 sq. ft at 
$33,300. 
. 
Average Annual Management 
costs: $216,900 
 
 
 

Total Annual Average Cost  
for 5,000 length project 
$967,600 
 
 

Total Average Annual Costs  
$19,700 
With Corps land purchase & 
relocation costs: 
$253,600 

Total Average Annual Cost  
$1,283,800 

 
 Data from: 

• Contra Costa County Wildcat and San Pablo Creeks Project Cost Summary 
• 1985 U.S. Army Corps of Engineers Design Memorandum for the Wildcat- San Pablo 

Creeks Flood Control Project, Richmond, Contra Costa County, Calif. 
• City of Santa Monica 
• Cost annualization computed over a fifty year analysis period with a 6% discount rate 

(Capital Recovery Factor = 0.06344) 
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Comparison of Projects Benefits 
 

Summary of Benefits of the Wildcat Creek 
Project  

• 6.9 acres of high quality riparian 
corridor with a diversity of species and 
forest tiers to support wildlife habitat 

• 5,000 lineal feet of fish habitat and 
habitat for other aquatic species 

• Water quality functions: sediment 
collection and storage; nutrient uptake 
and conversion; bacteria reduction 

• Watershed Council conducts biannual 
community sponsored program of trash 
clean up 

• Water quality functions for average 
annual flows and greater magnitude 
flows 

• Flood storage and conveyance 
sufficient to protect the surrounding 
community from the damages 
associated with the one in one hundred 
year flood. Estimated average annual 
savings from avoided flood control 
damages calculated by the Army Corps 
of Engineers in 1986 for the period 
1988-2088 is $1,498,000 ($2008). 

• Active, hands-on environmental 
education experiences including water 
quality monitoring, and cleanup and 
revegetation projects for 340 plus 
elementary school students and other 
local public schools and community 
members 

• Youth training and employment 
projects (ten year program attracted 
more than $200,000 to community 
youth programs) 

• Riparian corridor bird habitat and bird 
watching for hikers who use the 
creekside trail. (The Sierra Club, 
schools and other organizations 
sponsor hikes.) 

• Riparian corridor and floodplain 
protect 250 acres of downstream 
brackish and saltwater wetlands and 
San Francisco Bay water quality. 

• Endangered species habitat 
 
 

Summary of Benefits of the SMURRF 
Project  
 

• 1,200 sq.ft. educational facility for the 
public. Visitors   recorded  averaged 
230 annually 

• Partial trash collection 
• Treatment of low-flow dry weather 

runoff 
• Water Quality functions: sediment 

removal; nutrient removal to a water 
treatment plant for further treatment; 
bacterial treatment, and virus control 

• Protection of the Santa Monica beach 
and the surfers and other public who 
frequent the ocean in the area 

• Income from the sale of recycled water 
averages $153,000 a year. 

• Water conservation for avoidance of 
use of equivalent potable supplies. 
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Photo: Daniel Smith
Foam from residential car washing runs into a 
storm drain.

- Forester Network - http://foresternetwork.com -

Residential Car Washing
Posted By Dan Smith and Hollie Shilley On September 1, 2009 @ 12:00 am In Stormwater 
Management | No Comments

Society has been slow to recognize the link between individual behaviors and practices, and 
the detrimental impacts that they may have on our natural aquatic resources. One of these 
practices, residential car washing, may give rise to surface-water-quality problems that can 
be felt well beyond the front yards and driveways of the communities where it occurs.

Portrayed as innocuous, residential car washing is a common scene during any weekend, in 
any cul-de-sac, in any neighborhood, and in any city across America’s vast patchwork quilt
–including our town, Federal Way, WA. The conventional wisdom for many washing their cars 
is this: Once vehicle wash water gets hosed off the pavement and disappears down the drain, 
it is out of sight and out of mind.

In some instances, car washing is carried out on lawns, in side yards, or on graveled areas. 
However, in most cases, it is performed on impervious surfaces–that is, driveways or streets
–where the wash water drains directly into the municipal separate storm sewer system 
(MS4). In an attempt to better understand the nature of these discharges to the MS4 and to 
quantify their potential impacts, the Water Quality section of the Surface Water Management 
Division of Public Works in Federal Way embarked on a small study to illustrate the links 
between car washing, stormwater, local surface waters, and Puget Sound.

Seeking professional guidance for funding stormwater systems? Read this FREE Special Report, 
Stormwater Solutions Funding: Successfully Establishing a Stormwater Management Utility [1]. 
Download it now!

Most citizens falsely assume that stormwater is treated before it gets to streams, wetlands, 
and other waterbodies. They may ask, “What could be so dangerous in the harmless-looking 
white-with-foam river running into the street and oozing headlong into a stormwater catch 
basin?”  For these folks, there are no apparent water-quality impacts, because from every 
shoreline and bluff vantage point, their view of Puget Sound appears as sparkling and 
unaltered as ever.

Fed by seasonal freshwater from the Olympic and Cascade Mountain watersheds, Puget 
Sound is a 90-mile-long saltwater estuary in rapidly growing western Washington. This 
threatened waterbody provides recreation for people and is home to a diverse, but 
endangered, ecosystem.

In 2007, the Washington State Legislature created the Puget Sound Partnership (PSP), an 
effort undertaken to implement a strategic and bold plan to restore this regionally important 
waterbody by 2020. At the end of 2008, the PSP issued an Action Agenda that spells out 
measurable goals for Puget Sound’s recovery by demonstrating the complex connections 
between the land and water. With a good deal of alarm, the PSP emphasizes, in no uncertain 
terms, that urban stormwater runoff poses a major threat to the ecosystem health of Puget 
Sound.

Add Stormwater Weekly and Water Efficiency Weekly [2] to  your Newsletter Preferences and 
keep up with the latest articles on water: green infrastructure, smart meters, stormwater 
drainage and management, water quality monitoring and water treatment.    

The findings presented here show that most 
residential car washing is a source of stormwater 
pollution. We are hopeful that the release of this 
credible, community-based, homegrown 
information will help the residents of Federal 
Way, as well as other communities, connect the 
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Photo: Daniel Smith
Water sample from a local charity car wash

dots between their own actions, the associated impacts, and their shared environmental 
responsibilities.

Regulatory Background
Nearly 10 years ago, the EPA issued the National Pollutant Discharge Elimination System 
(NPDES) stormwater Phase II program regulations (40 CFR Part 122). In essence, the ruling 
was a federal mandate established to address discharges from small MS4s in an effort to 
reduce sources of stormwater pollution that impact water quality.

The EPA’s primary role in the NPDES program was to develop the overall regulatory 
framework. Under the ruling, authorized states (including Washington) were permitted to 
tailor their stormwater discharge control programs so that water-quality needs and objectives 
could be addressed through a fine-tuning and adjustment of the regulatory process at a state 
level. In early 2007, the Washington state Department of Ecology (DOE) issued the Western 
Washington Phase II Municipal Stormwater Permit. More than 100 jurisdictions are subjected 
to this permit, including Federal Way.

The Phase II rule requires that all affected municipalities implement a series of individualized 
programs designed to control non-stormwater discharges, including both public education and 
procedures to detect and eliminate stormwater pollutants (illicit discharges). With some 
exceptions, the EPA defines an illicit discharge as “any discharge to an MS4 that is not 
composed entirely of stormwater.” 

As such, Phase II jurisdictions are to “effectively prohibit through ordinance, or other 
regulatory mechanism, illicit discharges into the MS4, and implement appropriate 
enforcement actions as needed.”  The Western Washington Phase II Municipal Stormwater 
permit requires the development of a regulatory mechanism by August 2009 that effectively 
prohibits non-stormwater discharges, illegal discharges, and dumping into the MS4 to the 
maximum extent allowable under state and federal law.

By definition, residential car washwater is a non-stormwater discharge; however, the EPA 
ruling sets it and other types of non-stormwater discharges (including water-line flushing, 
landscape irrigation, and dechlorinated swimming pool discharges) apart. These discharges 
would only be included in the scope of an illicit discharge detection and elimination (IDDE) 
program if they were identified as significant contributors of pollutants to the MS4. In these 
cases, a municipality could require specific stormwater controls for the activity, or could 
prohibit the discharge completely.

If this sounds vague, it’s because it is. A former EPA senior analyst with the Office of Water 
stormwater programs admits that the permit is “mushy.”  But he believes that existing within 
that mushiness is a degree of flexibility that will be a benefit to regulated MS4s when 
implementing an effective program.

Controversy Unfolds
Toward the latter part of 2008, a flurry of misinformation raced around numerous media 
outlets proclaiming that residential car washing would be banned in the state of Washington. 
Many people were incensed that government agencies would outlaw the washing of vehicles 
on private property.

Reacting to the firestorm, the DOE launched a full court press to set the record straight. In 
September alone, the DOE issued several news releases, a fact sheet, a guidance document 
to cities and counties, and a two-page letter from director Jay Manning explaining that the act 
of residential car washing would not, and should not, be banned.

Although most of the DOE communiquÃ©s listed 
the harmful constituents of residential car 
washwater such as soaps, oils, greases, toxic 
metals, and other chemicals that pollute the 
water and harm fish, the agency began 
recommending to local jurisdictions the following 

compliance path: Take the education road first in efforts to change behavior and improve 
surface water quality.
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Photo: Daniel Smith
Sampling setup at the charity car wash

Sandy Howard, communications manager with the DOE’s Water Quality and Environmental 
Assessment Programs, acknowledges that this is where the agency decided to land, and 
admits that it will be up to each permitted entity to decide how hard of a compliance line it 
needs to draw in order to eliminate or reduce the prohibited discharges to “insignificant”  
levels.

“People have to want to do the right thing, but often times they simply don’t know what to 
do,”  she says. “It’s a challenge to change people’s behaviors, but we have to help them 
understand that storm drains lead to surface water with little or no treatment. First, we have 
to get through this learning phase.” 

Sampling Design
In most cases, attempting to sample and quantify stormwater contaminants generated by 
common residential activities can be daunting. These elusive constituents, which are invisible 
to the naked eye, include fertilizers, herbicides, and pesticides dissolved in surface runoff 
from lawns and bacterial loadings produced by poor pet waste management practices. 
Depending on the frequency and volume of stormwater flows, concentrations of these 
pollutants (the classic nonpoint discharges) can be highly variable.

Conversely, car washwater streaming into our neighborhood stormwater structures presents 
a more simplified sampling opportunity. Like low-hanging fruit, it offers a much easier target 
to examine: the flow stream is often foamy and visible, it can be readily captured as it drops 
into a catch basin, the concentration of contaminants is relatively consistent, the discharges 
occur predictably on nice days, and the transport of pollutants generated by the activity is not 
dependant upon fluctuating stormwater runoff.

In its own way, residential car washwater itself could be considered a point-source discharge 
to the MS4. But sampling many individual driveway or street locations around the city in an 
effort to examine the issue would be difficult with respect to timing, coordination, and 
potentially uneasy interactions with the public.

Instead, car washwater generated at several fundraising events was sampled by city staff in 
an effort to replicate discharges generated by residential washing activities. Specifically, the 
study utilized car washwater from five distinct weekend fundraising events in the city of 
Federal Way during the summers of 2007 and 2008. The events were typical, and included 
groups washing cars and trucks for donations at settings such as commercial business 
locations and church parking lots.

Because of the large number of vehicles washed and the volume of washwater generated, 
event organizers were required to install a car wash kit to divert the flow away from the 
stormwater system. The kit, supplied by the city at no cost, includes power cords, hoses, a 
small submersible pump, and a plastic insert that fits into catch basin structures that receive 
the soapy flow.

All water flowing across the pavement in the car 
washing area was collected within the catch 
basin insert. Collected car washwater was 
pumped through a hose to a sanitary clean-out, 
to a sanitary sewer manhole, or to pervious 
areas on site. By means of this setup, discrete 

grab samples of the washwater were easily retrieved from the car wash kit discharge hose 
during the midpoint of each scheduled event.

Laboratory guidance was used to determine the number and type of sample containers used, 
the correct sample volume, and the proper sample preservatives required for each parameter 
analyzed. The samples were immediately chilled in a cooler, stored in a refrigerator, and 
delivered to Test America Laboratories in Fife, WA. Chain-of-custody was maintained 
throughout the process.

Results
The EPA notes that washwater generated from outdoor car washing may contain many types 
of contaminants, including large amounts of petroleum hydrocarbons, heavy metals, and 
nutrients. In addition, data provided by the International Carwash Association (ICA) 
representing wastewater discharged to publicly owned treatment works from various 
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Photo: Washington Department of Ecology
Trying to change public attitudes and behavior

commercial facilities indicate a similar inventory of pollutants generated by car washing 
activity (ICA 2002).

Based on this information, a list of parameters to be analyzed was developed. The 
parameters tested are shown in Table 1. The following presents a brief description of the 
general pollutant categories that were selected to be tested for this study:

• Petroleum hydrocarbons (gasoline, diesel fuel, motor oil, fluids, and lubricants) from 
automobile engines, leaks, and fuel combustion processes

• Heavy metals resulting from normal wear of auto brake linings (copper), tires, 
exhaust, and fluid leaks

• Phosphorous- and nitrogen-containing detergents contained in wash water from 
cleaning vehicles (nutrient loading)

• Surfactants in detergents and cleaning formulations (both synthetic and organic 
agents) that lower the surface tension of water, allowing dirt or grease to be washed 
off of cars

• Solids washed from vehicle exteriors and impervious surfaces

There are many other specific chemicals that we did not test for, but that a more 
comprehensive study would have evaluated. These compounds–degreasers, metal 
brighteners, waxes, and other potentially toxic components–are more extensively addressed 
by recent studies investigating the overall aquatic toxicity of car wash effluent and synthetic 
detergents (Abel 2006 and Brasino et al. 2007).

The estimated annual pollutant loadings to the city’s MS4, shown in Table 1, were calculated 
by converting sample concentrations to mass and then multiplying by the estimated number 
of residential car washings carried out in Federal Way over the course of a year. Our goal is 
to fashion the study results in a simple and meaningful way that will be presented to 
residents in future public education campaigns.

We used the following assumptions and conversion factors to estimate annual pollutant 
loadings delivered to the MS4 by residential car-washing activities:

• An estimated 62,000 passenger cars and trucks are registered in Federal Way (WDOL 
2009).

• Thirty-eight percent of car owners wash their cars in the driveway (ICA 2005).
• Contaminant loadings were calculated from an estimate of the annual number of 

residential car washes performed in Federal Way that drain to the MS4. The final 
loading figures were based in part upon data presented in a study of Puget Sound area 
car wash behaviors (Hardwick 1997). (See Note in Additional Content.)

• Twenty gallons is the average amount of water used to wash a vehicle (based upon 
field observations and simulations using a low-flow nozzle).

• Eighty percent of driveway car washwater drains directly to the MS4.
• The average weight of used motor oil is 7.0 lb/gal (USEPA 1993).
• The average weight of gasoline is 6.1 lb/gal (USDOE 2009).
• The average weight of #2 diesel fuel is 7.0 lb/gal (USDOE 2009).
• The weight of ammonia is 5.15 lb/gal at 60°F (USDOL 2009).

The following is a brief discussion concerning several of the crucial pollutants detected, 
including their impacts to the city’s stormwater system and their potential effects on 
downstream water quality:

Approximately 190 gallons of petroleum hydrocarbon waste (gasoline, diesel, and motor oil).
Compounds in petroleum hydrocarbons are highly toxic, and, in the surface water 
environment, they can cause harm to wildlife through direct physical contact, contamination 
by ingestion, and the destruction of food sources and habitats.

Bottom-dwelling or bottom-feeding aquatic 
organisms may ingest petroleum contaminants 
and transmit them up through the food chain 
until they accumulate in dangerous 
concentrations in fish. Hydrocarbons also harm 
fish directly, and damaged fish eggs may not 

develop properly (USEPA 2003). Additionally, oil can be particularly problematic because a 
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single spilled cup can contaminate the surface area of a waterbody the size of a football field 
(USEPA 2003).

Approximately 14 pounds of dissolved copper. Exposure to dissolved copper may be sufficient 
to impair the sensory biology (olfactory system) of coho salmon (Oncorhynchus kisutch), 
listed as a Species of Concern under the Endangered Species Act. Coho and other salmonids 
rely on their sense of smell for critical behaviors such as homing, foraging, and predator 
avoidance. Sublethal impacts on olfactory function may reduce the chances of survival or 
reproduction of individual salmon and, therefore, are a concern for the survival of salmon 
populations within the Pacific Northwest (Baldwin et al. 2003). Dissolved copper is also toxic 
to phytoplankton, the base of the aquatic food chain (NRC 2008).

Almost 400 pounds of nutrients (phosphorous and nitrogen). An increase in nutrient loading 
to a surface water body leads to excessive plant growth and decay. This creates low dissolved 
oxygen levels, changes in animal populations, and an overall degradation of water quality and 
aquatic habitat. This process is known as eutrophication. In the 2008 water quality 
assessment, DOE found numerous locations in South Puget Sound impaired due to a lack of 
dissolved oxygen caused by excess sources of nitrogen from human-related pollution.

Nutrient availability also impacts the formation of hazardous algal blooms (HABs), which can 
produce high concentrations of nerve or liver toxins in the water column at levels that pose 
human health concerns (WDOE 2009a). HABs in Washington ponds, lakes, and reservoirs 
(including Federal Way) have been documented at an increasing rate over the past 25 years 
(WDOH 2008).

Approximately 60 pounds of ammonia. Forms of nitrogen (ammonium), in combination with 
pH and temperature variations, can be toxic to fish. When this toxic combination occurs, large 
amounts of oxygen in the water are consumed, subsequently stressing or killing fish and 
other aquatic organisms (King County 2009).

Approximately 2,200 pounds of surfactants. In surface water environments, surfactants are 
acutely toxic to aquatic life, stripping fish gills of natural oils, thereby interrupting the normal 
transfer of oxygen.

Approximately 34,000 pounds of solids. Sediment, the most common pollutant in stormwater 
runoff by volume and weight, makes streams and lakes less suitable for fish life, plant 
growth, and human recreation. Sediment is of particular concern in fish-bearing streams, 
where it can smother trout and salmon eggs, destroy habitat for insects (a food source for 
fish), and cover prime spawning areas. Uncontrolled sediment can also clog storm drains, 
leading to increased private and public maintenance costs and flooding problems (King 
County 2009).

The results of this study are consistent with the findings of the Puget Sound Partnership 2008 
Action Agenda declaring that pollution-related water quality problems in the freshwaters and 
marine waters of Puget Sound include excess nutrients and contamination by toxic chemicals 
draining from urban areas. The Action Agenda also points out that pollution entering Puget 
Sound’s rivers, lakes, and marine waters does so through a variety of pathways, and that 
surface water runoff appears to be the primary transportation route, with the most 
concentrated loads coming from developed lands.

Given both the nature and concentration of the pollutants found in the car washwater tested, 
it is apparent that significant volumes of stormwater contaminants are generated annually 
from residential car washing activity in Federal Way. Stormwater carries these pollutants
–soapy water and all–to storm drains in urban areas. The runoff then flows to surface waters 
with little or no water-quality treatment (WDOE 2009b). This study demonstrates that any 
standalone uncontrolled residential car wash might be considered inconsequential with 
respect to its contribution to the pollutant load being delivered to the MS4; however, when 
extrapolated over the entire city of Federal Way for a year, the pollutant loading becomes 
more significant.

As Will Appleton, surface water manager for Federal Way puts it, “It is akin to death by a 
thousand cuts. As a jurisdiction, we tend to focus on the big bleeders, but we are finding that 
only a holistic approach to water quality will work.”  He continues, “Our hope is that the 
community will help to apply the smaller Band-Aids.” 
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Changing Behavior
Stormwater professionals have long known the general water-quality threats posed by 
residential car washing runoff. To counter these threats, environmental educators have 
utilized for many years both literature and advertising campaigns in attempts to change 
attitudes and affect behavior.

One iconic and timeless stormwater education effort features a photo of a nerdy guy decked 
out in tight, checkered shorts, black dress shoes, and black socks. Busy foaming up his late 
model Rambler, the man and his auto miraculously float on the surface of Puget Sound, 
illustrating the connection between one’s actions and nonpoint-source water pollution.

The original printed product was developed more than 10 years ago through collaboration 
between various public agencies (Washington Department of Ecology, King County, and the 
cities of Seattle, Tacoma, and Bellevue). Still a powerful image, the print has made its way 
across the nation, with electronic versions currently found posted on municipal Web pages 
from Springfield, OR, to West Chester County, NY.

But are these efforts effective? In reviewing car-washing attitudes and habits contained in a 
series of surveys conducted by the ICA from 1999 to 2008, it appears that there is still work 
to do. Even though professional car-washing facilities employ water treatment systems and in 
many cases recycle the wastewater, the surveys indicate that the majority of home washers 
consistently feel that residential car washing is better for the environment than commercial 
car washes (ICA 2008).

Future Work
Residential car washing is certainly a hot-button issue that has evolved into a conundrum for 
entities trying to walk the tightrope between public discontent, permit compliance, and the 
preservation of our natural resources. The city of Federal Way recognizes the challenges 
average homeowners face as they struggle to implement car wash stormwater pollution 
prevention best management practices in their own driveways or neighborhood streets.

For starters, physical design limitations associated with a typical single-family development 
property may make it nearly impossible to effectively collect and pump the dirty water to a 
sanitary sewer. Options for onsite infiltration may not be available, as either gravel or grassy 
areas are usually not large enough on which to park a vehicle.

Much more difficult to address are less-tangible issues: the ingrained behaviors and attitudes 
that cause folks to choose residential car washing when there are other, more 
environmentally sound, alternatives.

Solving these challenges becomes more urgent when considering the population growth 
trends developed for Washington’s 10 central Puget Sound counties. Currently, approximately 
4.2 million people reside here, but the figure is expected to swell 1.3 million more by 2020 
(WSOFM 2009). These census predictions show us how powerful and effective incremental 
behavioral changes by people can be, and how small change–when they benefit the 
environment–can translate into larger and more geographically significant water-quality 
improvements.

The good news is that other survey data indicate people will act more environmentally 
responsible as more accurate information is attained (NEETF 2005). Our public education 
program continues to embrace this concept and will follow the DOE’s lead in utilizing the 
results of this study to craft more meaningful, effective, and accurate educational tools that 
describe the overall magnitude of stormwater pollution created by all home-based activities, 
including residential car washing.

For the seasoned stormwater professional, the data presented in this study may not be 
surprising. But for average residents, we hope that the amount of car washing contamination 
produced in their own community will be worrisome, causing them to be further concerned by 
the prospects of pollutant loadings to our local salmon streams and Puget Sound when the 

sum of discharges from the entire western Washington region are considered. 
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Senate Bill No. 790

CHAPTER 620

An act to amend Section 30916 of the Public Resources Code, and to
amend Section 10540 of, and to add Part 2.3 (commencing with Section
10560) to Division 6 of, the Water Code, relating to resources.

[Approved by Governor October 11, 2009. Filed with
Secretary of State October 11, 2009.]

legislative counsel’s digest

SB 790, Pavley.  Resources: water quality: stormwater resource plans.
(1)  The Watershed, Clean Beaches, and Water Quality Act authorizes

the Water Resources Control Board, in consultation with the State Coastal
Conservancy, to award grants to public agencies and nonprofit organizations
for projects designed to restore and protect the water quality and environment
of coastal waters, estuaries, bays, and near shore waters, including, among
other things, a project to make improvements to, or upgrades or conversions
of, existing sewer collection systems and septic systems for the restoration
and protection of coastal water quality.

This bill would also authorize grants for projects designed to implement
or promote low-impact development for new or existing developments that
will contribute to the improvement of water quality or reduce stormwater
runoff and for projects designed to implement specified stormwater resource
plans.

(2)  Under existing law, the State Water Resources Control Board and
the California regional water quality control boards prescribe waste discharge
requirements for the discharge of stormwater in accordance with the national
pollutant discharge elimination system (NPDES) permit program and the
Porter-Cologne Water Quality Control Act. Existing law authorizes a
regional water management group, as defined, to adopt an integrated regional
water management plan that addresses specified matters.

This bill would authorize a city, county, or special district to develop,
jointly or individually, stormwater resource plans that meet certain standards.
The bill would authorize a regional water management group to coordinate
its planning activities to address or incorporate into its plan any stormwater
resource planning that is undertaken pursuant to the bill’s provisions.

The people of the State of California do enact as follows:

SECTION 1. Section 30916 of the Public Resources Code is amended
to read:
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30916. (a)  Upon appropriation by the Legislature, funds provided under
this chapter may be used by the board, in consultation with the State Coastal
Conservancy, to award grants not to exceed five million dollars ($5,000,000)
per project to public agencies and nonprofit organizations for the purposes
of this chapter. Grants may be awarded for any of the following projects:

(1)  A project designed to improve water quality at public beaches and
to make improvements for the purpose of ensuring that coastal waters
adjacent to public beaches meet the bacteriological standards set forth in
Article 2 (commencing with Section 115875) of Chapter 5 of Part 10 of
Division 104 of the Health and Safety Code.

(2)  A project to make improvements to, or upgrades or conversions of,
existing sewer collection systems and septic systems for the restoration and
protection of coastal water quality.

(3)  A project designed to implement stormwater and runoff pollution
reduction and prevention programs, or for the implementation of best
management practices, for the restoration and protection of coastal water
quality.

(4)  A project designed to implement or promote low-impact development
for new or existing developments that will contribute to the improvement
of water quality or reduce stormwater runoff.

(5)  A project designed to implement a stormwater resource plan prepared
pursuant to Part 2.3 (commencing with Section 10560) of Division 6 of the
Water Code.

(b)  The projects funded pursuant to this chapter shall be consistent with
the state’s nonpoint source control program, as revised to meet the
requirements of Division 20 (commencing with Section 30000), Section
6217 of the federal Coastal Zone Act Reauthorization Amendments of 1990,
Section 319 of the federal Clean Water Act (33 U.S.C. Sec. 1329), Division
7 (commencing with Section 13000) of the Water Code, and the California
Coastal Commission.

(c)  The projects funded pursuant to this chapter shall demonstrate the
capability of contributing to sustained, long-term water quality or
environmental restoration or protection benefits for a period of 20 years,
address the causes of degradation, rather than the symptoms, and be
consistent with water quality and resource protection plans prepared,
implemented, or adopted by the board, the applicable regional water quality
control board, and the State Coastal Conservancy.

(d)  An applicant for funds under this chapter shall be required to submit
to the board a monitoring and reporting plan that does all of the following:

(1)  Identifies the nonpoint source or sources of pollution to be prevented
or reduced by the project.

(2)  Describes the baseline water quality or environmental quality to be
addressed.

(3)  Describes the manner in which the project will be effective in
preventing or reducing pollution and in demonstrating the desired
environmental results.
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(4)  Describes the monitoring program, including, but not limited to, the
methodology, and the frequency and duration of monitoring.

(e)  Upon completion of the project, a recipient of funds under this chapter
shall submit a report to the board that summarizes the completed activities
and indicates whether the purposes of the project have been met. The report
shall include information collected by the recipient in accordance with the
project monitoring and reporting plan, including a determination of the
effectiveness of the project in preventing or reducing pollution, and the
results of the monitoring program. The board shall make the report available
to the public, watershed groups, and federal, state, and local agencies.

(f)  Not more than 25 percent of a grant may be awarded in advance of
actual expenditure.

(g)  An applicant for funds under this chapter shall inform the board of
any necessary public agency approvals, entitlements, and permits that may
be necessary to implement the project. The application shall certify to the
board, at the appropriate time, that those approvals, entitlements, and permits
have been granted.

(h)  Where recovery plans for coho salmon, steelhead trout, or other
threatened or endangered aquatic species exist, projects funded under this
chapter shall be consistent with those plans and, to the extent feasible, shall
seek to implement actions specified in those plans.

(i)  The board shall appoint a Clean Beaches Task Force comprised of
individuals representing the breadth and diversity of coastal communities.
All proposals for funding shall be reviewed by the task force. The task force
may recommend projects to the board for funding consideration.

SEC. 2. Section 10540 of the Water Code is amended to read:
10540. (a)  A regional water management group may prepare and adopt

an integrated regional water management plan in accordance with this part.
(b)  A regional water management group may coordinate its planning

activities to address or incorporate all or part of any of the following actions
of its members into its plan:

(1)  Groundwater management planning pursuant to Part 2.75
(commencing with Section 10750) or other specific groundwater
management authority.

(2)  Urban water management planning pursuant to Part 2.6 (commencing
with Section 10610).

(3)  The preparation of a water supply assessment required pursuant to
Part 2.10 (commencing with Section 10910).

(4)  Agricultural water management planning pursuant to Part 2.8
(commencing with Section 10800).

(5)  City and county general planning pursuant to Section 65350 of the
Government Code.

(6)  Stormwater resource planning that is undertaken pursuant to Part 2.3
(commencing with Section 10560).

(7)  Other water resource management planning, including flood
protection, watershed management planning, and multipurpose program
planning.
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(c)  At a minimum, all plans shall address all of the following:
(1)  Protection and improvement of water supply reliability, including

identification of feasible agricultural and urban water use efficiency
strategies.

(2)  Identification and consideration of the drinking water quality of
communities within the area of the plan.

(3)  Protection and improvement of water quality within the area of the
plan, consistent with the relevant basin plan.

(4)  Identification of any significant threats to groundwater resources
from overdrafting.

(5)  Protection, restoration, and improvement of stewardship of aquatic,
riparian, and watershed resources within the region.

(6)  Protection of groundwater resources from contamination.
(7)  Identification and consideration of the water-related needs of

disadvantaged communities in the area within the boundaries of the plan.
(d)  This section does not obligate a local agency to fund the

implementation of any project or program.
SEC. 3. Part 2.3 (commencing with Section 10560) is added to Division

6 of the Water Code, to read:

PART 2.3.  STORMWATER RESOURCE PLANNING

10560. This part shall be known and may be cited as “The Stormwater
Resource Planning Act.”

10561. The Legislature hereby finds and declares all of the following:
(a)  In many parts of the state stormwater is a source of surface water and

groundwater contamination, contributing to a loss of usable water supplies,
and the pollution and impairment of rivers, lakes, streams, and coastal waters.

(b)  Improved management of stormwater, including, but not limited to,
pollution prevention and source control, can improve water quality and
increase water supplies for beneficial uses and the environment.

(c)  Most of California’s current stormwater drainage systems are designed
to capture and convey water away from people and property rather than
capturing that water for beneficial uses.

(d)  Historical patterns of precipitation are predicted to change and an
increasing amount of California’s water is predicted to fall not as snow in
the mountains, but as rain in other areas of the state. This will likely have
a profound and transforming effect on California’s hydrologic cycle and
much of that water will no longer be captured by California’s reservoirs,
many of which are located to capture snow melt.

(e)  Stormwater, properly managed, can contribute significantly to local
water supplies through onsite storage and reuse, or letting it percolate into
the ground to recharge groundwater, thereby increasing available supplies
of drinking water.
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(f)  New developments and redevelopments should be designed to be
consistent with low-impact development principles to improve the retention,
reuse, and percolation of stormwater onsite.

(g)  Stormwater can be managed to achieve environmental and societal
benefits such as wetland creation, riverside habitats, instream flows, and an
increase in urban green space.

(h)  Stormwater management through multiobjective projects can achieve
additional benefits, including augmenting recreation opportunities for
communities, increased tree canopy, reduced urban heat island effect, and
improved air quality.

10562. (a)  A city, county, or special district, either individually or
jointly, may develop a stormwater resource plan pursuant to this part.

(b)  Stormwater resource plans shall:
(1)  Be developed on a watershed basis.
(2)  Provide for multiple benefit project design to maximize water supply,

water quality, and environmental and other community benefits.
(3)  Provide for community participation in plan development and

implementation.
(4)  Be consistent with, and assist in, compliance with total maximum

daily load (TMDL) implementation plans and applicable national pollutant
discharge elimination system (NPDES) permits.

(5)  Be consistent with all applicable waste discharge permits.
(6)  Be consistent with any applicable integrated regional water

management plan.
(c)  The proposed or adopted plan shall meet the standards outlined in

this section. The plan need not be referred to as a “stormwater resource
plan.” Existing planning documents may be utilized as a functionally
equivalent plan, including, but not limited to, watershed management plans,
integrated resource plans, urban water management plans, or similar plans.
If a planning document does not meet the standards of this section, a
collection of local and regional plans may constitute a functional equivalent.

(d)  Stormwater resource plans shall identify all of the following:
(1)  Opportunities to augment local water supply through groundwater

recharge or storage for beneficial reuse of stormwater.
(2)  Opportunities for source control for both pollution and stormwater

runoff volume, onsite and local infiltration, and reuse of stormwater.
(3)  Projects to reestablish natural water drainage treatment and infiltration

systems, or mimic natural system functions to the maximum extent feasible.
(4)  Opportunities to develop or enhance habitat and open space through

stormwater management, including wetlands, riverside habitats, parkways,
and parks.

(5)  Design criteria and best management practices to prevent stormwater
pollution and increase effective stormwater management for new and
upgraded infrastructure and residential, commercial, industrial, and public
development. These design criteria and best management practices shall
accomplish all of the following:
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(A)  Reduce effective impermeability within a watershed by creating
permeable surfaces and directing stormwater to permeable surfaces, retention
basins, cisterns, and other storage for beneficial reuse.

(B)  Increase water storage for beneficial use through a variety of on-site
storage techniques.

(C)  Increase groundwater supplies through infiltration, where appropriate
and feasible.

(D)  Support low-impact development for new and upgraded infrastructure
and development using low-impact techniques.

(6)  Activities that generate or contribute to the pollution of stormwater,
or that impair the effective beneficial use of stormwater.

(7)  Projects and programs to ensure the effective implementation of the
stormwater resource plan pursuant to this part and achieve multiple benefits.

(8)  Ordinances or other mechanisms necessary to ensure the effective
implementation of the stormwater resource plan pursuant to this part.

10563. (a)  Nothing in this part interferes with or prevents the exercise
of authority by a public agency to carry out its programs, projects, or
responsibilities.

(b)  Nothing in this part affects requirements imposed under any other
provision of law.

10564. For purposes of this part, “low-impact development” means new
development or redevelopment projects that employ natural and constructed
features that reduce the rate of stormwater runoff, filter out pollutants,
facilitate stormwater storage onsite, infiltrate stormwater into the ground
to replenish groundwater supplies, or improve the quality of receiving
groundwater and surface water.
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Senate Bill No. 310

CHAPTER 577

An act to add Chapter 27 (commencing with Section 16100) to Division
7 of the Water Code, relating to water quality.

[Approved by Governor October 11, 2009. Filed with
Secretary of State October 11, 2009.]

legislative counsel’s digest

SB 310, Ducheny. Water quality: stormwater and other runoff.
Under existing law, the State Water Resources Control Board and the

California regional water quality control boards prescribe waste discharge
requirements for the discharge of stormwater in accordance with the federal
national pollutant discharge elimination system (NPDES) permit program
pursuant to the federal Clean Water Act and the Porter-Cologne Water
Quality Control Act. Various programs finance regional water management
planning.

This bill would authorize a county, city, or special district that is a
permittee or copermittee under an NPDES permit for a municipal separate
storm sewer system to develop a watershed improvement plan that addresses
major sources of pollutants in receiving water, stormwater, urban runoff,
or other surface runoff pollution within the watershed or subwatershed to
which the plan applies. The regional boards would be authorized to
participate in the preparation of the watershed improvement plan. The
regional boards would be required to review, and authorized to approve, a
watershed improvement plan if they find that the proposed plan will facilitate
compliance with water quality requirements. The entities that develop the
plan that is submitted to a regional board for approval would be required to
reimburse the regional board for its costs in accordance with a fee schedule
adopted by the state board. The bill would authorize a county, city, or special
district, or combination thereof, to impose fees on activities that generate
or contribute to runoff, stormwater, or surface runoff pollution to pay the
costs of the preparation of a watershed improvement plan or the
implementation of a plan that is approved by a regional board if certain
requirements are met. The bill would authorize a county, city, or special
district, or combination thereof, to plan, design, implement, construct,
operate, and maintain controls and facilities to improve water quality.

The people of the State of California do enact as follows:

SECTION 1. Chapter 27 (commencing with Section 16100) is added to
Division 7 of the Water Code, to read:
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Chapter  27.  California Watershed Improvement Act of 2009

16100. This chapter shall be known and may be cited as the California
Watershed Improvement Act of 2009.

16101. (a)  Each county, city, or special district that is a permittee or
copermittee under a national pollutant discharge elimination system
(NPDES) permit for municipal separate storm sewer systems may develop,
either individually or jointly with one or more permittees or copermittees,
a watershed improvement plan that addresses major sources of pollutants
in receiving water, stormwater, urban runoff, or other surface runoff pollution
within the watershed or subwatershed to which the plan applies. The
principal purpose of a watershed improvement plan is to implement existing
and future water quality requirements and regulations by, among other
things, where appropriate, identifying opportunities for stormwater detention,
infiltration, use of natural treatment systems, water recycling, reuse, and
supply augmentation; and providing programs and measures designed to
promote, maintain, or achieve compliance with water quality laws and
regulations, including water quality standards and other requirements of
statewide plans, regional water quality control plans, total maximum daily
loads, and NPDES permits.

(b)  The process of developing a watershed improvement plan shall be
open and transparent, and shall be conducted consistent with all applicable
open meeting laws. A county, city, special district, or combination thereof,
shall solicit input from entities representing resource agencies, water
agencies, sanitation districts, the environmental community, landowners,
home builders, agricultural interests, and business and industry
representatives.

(c)  Each county, city, special district, or combination thereof shall notify
the appropriate regional board of its intention to develop a watershed
improvement plan. The regional board may, in its discretion, participate in
the preparation of the plan. A watershed improvement plan shall be
consistent with the regional board’s water quality control plan.

(d)  A watershed improvement plan shall include all of the following
elements relevant to the waters within the watershed or subwatershed to
which the plan applies:

(1)  A description of the watershed or subwatershed improvement plan
area, the rivers, streams, or manmade drainage channels within the plan
area, the agencies with regulatory jurisdiction over matters to be addressed
in the plan, the relevant receiving waters within or downstream from the
plan area, and the county, city, special district, or combination thereof,
participating in the plan.

(2)  A description of the proposed facilities and actions that will improve
the protection and enhancement of water quality and the designated
beneficial uses of waters of the state, consistent with water quality laws and
regulations.

(3)  Recommendations for appropriate action by any entity, public or
private, to facilitate achievement of, or consistency with, water quality
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objectives, standards, total maximum daily loads, or other water quality
laws, regulations, standards, or requirements, a time schedule for the actions
to be taken, and a description of appropriate measurement and monitoring
to be undertaken to determine improvement in water quality.

(4)  A coordinated economic analysis and financing plan that identifies
the costs, effectiveness, and benefits of water quality improvements specified
in the watershed improvement plan, and, where feasible, incorporates
user-based and cost recovery approaches to financing, which place the cost
of managing and treating surface runoff pollution on the generators of the
pollutants.

(5)  To the extent applicable, a description of regional best management
practices, watershed-based natural treatment systems, low-flow diversion
systems, stormwater capture, urban runoff capture, other measures
constituting structural treatment best management practices, pollution
prevention measures, low-impact development strategies, and site design,
source control, and treatment control best management practices to promote
improved water quality.

(6)  A description of the proposed structure, operations, powers, and duties
of the implementing entity for the watershed improvement plan.

16102. (a)  A regional board shall review, in accordance with the
reimbursement requirement described in subdivision (c), a watershed
improvement plan developed pursuant to Section 16101 and may approve
the plan, including any appropriate conditions to the approval, if the regional
board finds that the proposed watershed improvement plan will facilitate
compliance with water quality requirements. A regional board’s review and
approval of the watershed improvement plan shall be limited to components
described in paragraphs (1), (2), (3), and (5) of subdivision (d) of Section
16101.

(b)  A regional board may not approve a proposed watershed improvement
plan that includes a geographical area included in an existing approved
watershed improvement plan unless the regional board determines that it is
infeasible to amend either the proposed watershed improvement plan or the
approved watershed improvement plan to achieve the purposes of this
chapter.

(c)  The entity or entities that develop a watershed improvement plan that
is submitted to the regional board for approval shall reimburse the regional
board for its costs, including the costs to review and oversee the
implementation of the plan, if nonstate funds are not available to cover the
costs of the review and oversight. For the purpose of this paragraph, the
state board shall adopt a fee schedule by emergency regulation in the manner
prescribed in paragraph (2) of subdivision (f) of Section 13260. Fees
collected pursuant to this section shall be deposited in the Waste Discharge
Permit Fund established by Section 13260.

(d)  A regional board may, if it deems appropriate, utilize provisions of
approved watershed improvement plans to promote compliance with one
or more of the regional board’s regulatory plans or programs.
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(e)  Unless a regional board incorporates the provisions of a watershed
improvement plan into waste discharge requirements issued to a permittee,
the implementation of a watershed improvement plan by a permittee shall
not be deemed to be compliance with those waste discharge requirements.

16103. (a)  In addition to making use of other financing mechanisms
that are available to local agencies to fund watershed improvement plans
and plan measures and facilities, a county, city, special district, or
combination thereof may impose fees on activities that generate or contribute
to runoff, stormwater, or surface runoff pollution, to pay the costs of the
preparation of a watershed improvement plan, and the implementation of a
watershed improvement plan if all of the following requirements are met:

(1)  The regional board has approved the watershed improvement plan.
(2)  The entity or entities that develop the watershed improvement plan

make a finding, supported by substantial evidence, that the fee is reasonably
related to the cost of mitigating the actual or anticipated past, present, or
future adverse effects of the activities of the feepayer. “Activities,” for the
purposes of this paragraph, means the operations and existing structures
and improvements subject to regulation under an NPDES permit for
municipal separate storm sewer systems.

(3)  The fee is not imposed solely as an incident of property ownership.
(b)  A county, city, special district, or combination thereof may plan,

design, implement, construct, operate, and maintain controls and facilities
to improve water quality, including controls and facilities related to the
infiltration, retention and reuse, diversion, interception, filtration, or
collection of surface runoff, including urban runoff, stormwater, and other
forms of runoff, the treatment of pollutants in runoff or other waters subject
to water quality regulatory requirements, the return of diverted and treated
waters to receiving water bodies, the enhancement of beneficial uses of
waters of the state, or the beneficial use or reuse of diverted waters.

(c)  The fees authorized under subdivision (a) may be imposed as
user-based or regulatory fees consistent with this chapter.

16104. Nothing in this chapter alters requirements that govern the
diversion of water.

O
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California Regional Water Quality Control Board 
San Francisco Bay Region 

Municipal Regional Stormwater NPDES Permit 

Order R2-2009-0074 
NPDES Permit No. CAS612008 

October 14, 2009 
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California Regional Water Quality Control Board 
San Francisco Bay Region 

Municipal Regional Stormwater NPDES Permit 

ORDER R2-2009-0074 
NPDES PERMIT NO. CAS612008 

Issuing Waste Discharge Requirements and National Pollutant Discharge 
Elimination System (NPDES) Permit for the discharge of stormwater runoff from 
the municipal separate storm sewer systems (MS4s) of the following jurisdictions 
and entities, which are permitted under this San Francisco Bay Municipal Regional 
Stormwater Permit (MRP): 

The cities of Alameda, Albany, Berkeley, Dublin, Emeryville, Fremont, Hayward, 
Livermore, Newark, Oakland, Piedmont, Pleasanton, San Leandro, and Union City, 
Alameda County, the Alameda County Flood Control and Water Conservation District, 
and Zone 7 of the Alameda County Flood Control and Water Conservation District, which 
have joined together to form the Alameda Countywide Clean Water Program (Alameda 
Permittees)

The cities of Clayton, Concord, El Cerrito, Hercules, Lafayette, Martinez, Orinda, Pinole, 
Pittsburg, Pleasant Hill, Richmond, San Pablo, San Ramon, and Walnut Creek, the towns 
of Danville and Moraga, Contra Costa County, the Contra Costa County Flood Control 
and Water Conservation District, which have joined together to form the Contra Costa 
Clean Water Program (Contra Costa Permittees) 

The cities of Campbell, Cupertino, Los Altos, Milpitas, Monte Sereno, Mountain View, 
Palo Alto, San Jose, Santa Clara, Saratoga, and Sunnyvale, the towns of Los Altos Hills 
and Los Gatos, the Santa Clara Valley Water District, and Santa Clara County, which 
have joined together to form the Santa Clara Valley Urban Runoff Pollution Prevention 
Program (Santa Clara Permittees)  

The cities of Belmont, Brisbane, Burlingame, Daly City, East Palo Alto, Foster City, Half 
Moon Bay, Menlo Park, Millbrae, Pacifica, Redwood City, San Bruno, San Carlos, San 
Mateo, and South San Francisco, the towns of Atherton, Colma, Hillsborough, Portola 
Valley, and Woodside, the San Mateo County Flood Control District, and San Mateo 
County, which have joined together to form the San Mateo Countywide Water Pollution 
Prevention Program (San Mateo Permittees) 

The cities of Fairfield and Suisun City, which have joined together to form the Fairfield-
Suisun Urban Runoff Management Program (Fairfield-Suisun Permittees) 

The City of Vallejo and the Vallejo Sanitation and Flood Control District (Vallejo 
Permittees)
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The California Regional Water Quality Control Board, San Francisco 
Bay Region, (hereinafter referred to as the Water Board) finds that: 

FINDINGS
Incorporation of Fact Sheet
1. The Fact Sheet for the San Francisco Bay Municipal Regional Stormwater National Pollutant 

Discharge Elimination System (NPDES) Permit (Appendix I) includes cited regulatory and legal 
references and additional explanatory information in support of the requirements of this Permit. 
This information, including any supplements thereto, and any response to comments on the 
Tentative Orders, is hereby incorporated by reference. 

Existing Permits 
2. Alameda County—The cities of Alameda, Albany, Berkeley, Dublin, Emeryville, Fremont, 

Hayward, Livermore, Newark, Oakland, Piedmont, Pleasanton, San Leandro, and Union City, 
Alameda County (Unincorporated area), the Alameda County Flood Control and Water 
Conservation District, and Zone 7 of the Alameda County Flood Control and Water 
Conservation District have joined together to form the Alameda Countywide Clean Water 
Program (hereinafter collectively referred to as the Alameda Permittees) and have submitted a 
permit application (Report of Waste Discharge), dated July 26, 2007, for reissuance of their 
waste discharge requirements under the NPDES permit to discharge stormwater runoff from 
storm drains and watercourses within the Alameda Permittees’ jurisdictions. The Alameda 
Permittees are currently subject to NPDES Permit No. CAS0029831 issued by Order No. R2-
2003-0021 on February 19, 2003, and amended by Order No. R2-2007-0025 on March 14, 2007, 
to the Alameda Permittees to discharge stormwater runoff from storm drains and watercourses 
within their jurisdictions. 

3. Contra Costa County—The cities of Clayton, Concord, El Cerrito, Hercules, Lafayette, 
Martinez, Orinda, Pinole, Pittsburg, Pleasant Hill, Richmond, San Pablo, San Ramon, and 
Walnut Creek, the towns of Danville and Moraga, Contra Costa County, and the Contra Costa 
County Flood Control and Water Conservation District have joined together to form the Contra 
Costa Clean Water Program (hereinafter collectively referred to as the Contra Costa Permittees) 
and have submitted a permit application (Report of Waste Discharge), dated September 30, 2003, 
for reissuance of their waste discharge requirements under the NPDES permit to discharge 
stormwater runoff from storm drains and watercourses within the Contra Costa Permittees’ 
jurisdictions.  The Contra Costa Permittees are currently subject to NPDES Permit No. 
CAS0029912 issued by Order No. 99-058 on July 21, 1999, amended by Order No. R2-2003-
0022 on February 9, 2003, amended by Order Nos. R2-2004-059 and R2-2004-0061 on July 21, 
2004, and amended by Order No. R2-2006-0050 on July 12, 2006, to the Contra Costa 
Permittees to discharge stormwater runoff from storm drains and watercourses within their 
jurisdictions. 

4. San Mateo County—The cities of Belmont, Brisbane, Burlingame, Daly City, East Palo Alto, 
Foster City, Half Moon Bay, Menlo Park, Millbrae, Pacifica, Redwood City, San Bruno, San 
Carlos, San Mateo, and South San Francisco, the towns of Atherton, Colma, Hillsborough, 
Portola Valley, and Woodside, the San Mateo County Flood Control District and San Mateo 
County have joined together to form the San Mateo Countywide Water Pollution Prevention 
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Program (hereinafter collectively referred to as the San Mateo Permittees) and have submitted a 
permit application (Report of Waste Discharge), dated January 23, 2004, for reissuance of their 
waste discharge requirements under the NPDES permit to discharge stormwater runoff from 
storm drains and watercourses within the San Mateo Permittees’ jurisdictions. The San Mateo 
Permittees are currently subject to NPDES Permit No. CAS0029921 issued by Order No. 99-059 
on July 21, 1999, amended by Order No. R2-2003-0023 on February 19, 2003, amended by 
Order Nos. R2-2004-0060 and R2-2004-0062 on July 21, 2004, and amended by Order R2-2007-
0027 on March 14, 2007, to the San Mateo Permittees to discharge stormwater runoff from storm 
drains and watercourses within their jurisdictions. 

5. Santa Clara County—The cities of Campbell, Cupertino, Los Altos, Milpitas, Monte Sereno, 
Mountain View, Palo Alto, San Jose, Santa Clara, Saratoga, and Sunnyvale, the towns of Los 
Altos Hills and Los Gatos, the Santa Clara Valley Water District, and the County of Santa Clara 
have joined together to form the Santa Clara Valley Urban Runoff Pollution Prevention Program 
(hereinafter collectively referred to as the Santa Clara Permittees) and have submitted a permit 
application (Report of Waste Discharge), dated February 25, 2005, for reissuance of their waste 
discharge requirements under the NPDES permit to discharge stormwater runoff from storm 
drains and watercourses within the Santa Clara Permittees’ jurisdictions. The Santa Clara 
Permittees are currently subject to NPDES Permit No. CAS029718 issued by Order No. 01-024 
on April 21, 2001, amended by Order No. 01-119 on October 17, 2001, and Order No. R2-2005-
0035 on July 20, 2005, to the Santa Clara Permittees to discharge stormwater runoff from storm 
drains and watercourses within their jurisdictions. 

6. Fairfield-Suisun—The cities of Fairfield and Suisun City have joined together to form the 
Fairfield-Suisun Urban Runoff Management Program (hereinafter referred to as the Fairfield-
Suisun Permittees) and have submitted a permit application (Report of Waste Discharge), dated 
October 17, 2007, for reissuance of their waste discharge requirements under the NPDES permit 
to discharge stormwater runoff from storm drains and watercourses within the Fairfield-Suisun 
Permittees’ jurisdictions. The Fairfield-Suisun Permittees are currently subject to NPDES Permit 
No. CAS0612005 issued by Order No. R2-2003-0034 on April 16, 2003, and amended by Order 
R2-2007-0026 on March 14, 2007, to the Fairfield-Suisun Permittees to discharge stormwater 
runoff from storm drains and watercourses within their jurisdictions. 

7. Vallejo—The City of Vallejo and the Vallejo Sanitary District (hereinafter referred to as the 
Vallejo Permittees) are currently subject to NPDES Permit No. CAS612006 issued by the United 
States Environmental Protection Agency (USEPA) on April 27, 1999, and that became effective 
on May 30, 1999, for the discharge of stormwater runoff from storm drains and watercourses 
within the Vallejo Permittees’ jurisdictions. 

8. The Alameda, Contra Costa, San Mateo, Santa Clara, Fairfield-Suisun, and Vallejo Permittees 
are hereinafter referred to in this Order as the Permittees. 

Applicable Federal, State and Regional Regulations 
9. Section 402(p) of the federal Clean Water Act (CWA), as amended by the Water Quality Act of 

1987, requires NPDES permits for stormwater discharges from municipal separate storm sewer 
systems (MS4s), stormwater discharges associated with industrial activity (including 
construction activities), and designated stormwater discharges, which are considered significant 
contributors of pollutants to waters of the United States. On November 16, 1990, USEPA 
published regulations (40 CFR Part 122), which prescribe permit application requirements for 
MS4s pursuant to CWA 402(p). On May 17, 1996, USEPA published an Interpretive Policy 
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Memorandum on Reapplication Requirements for Municipal Separate Storm Sewer Systems, 
which provided guidance on permit application requirements for regulated MS4s. 

10. The Water Quality Control Plan for the San Francisco Bay Basin (Basin Plan) is the Water 
Board's master water quality control planning document. It designates beneficial uses and water 
quality objectives for waters of the State, including surface waters and groundwater. It also 
includes programs of implementation to achieve water quality objectives. The Basin Plan was 
duly adopted by the Water Board and approved by the State Water Resources Control Board 
(State Board), Office of Administrative Law and the USEPA, where required. 

11. The Water Board finds stormwater discharges from urban and developing areas in the San 
Francisco Bay Region to be significant sources of certain pollutants that cause or may be causing 
or threatening to cause or contribute to water quality impairment in waters of the Region. 
Furthermore, as delineated in the CWA section 303(d) list, the Water Board has found that there 
is a reasonable potential that municipal stormwater discharges cause or may cause or contribute 
to an excursion above water quality standards for the following pollutants: mercury, PCBs, 
furans, dieldrin, chlordane, DDT, and selenium in San Francisco Bay segments; pesticide 
associated toxicity in all urban creeks; and trash and low dissolved oxygen in Lake Merritt, in 
Alameda County. In accordance with CWA section 303(d), the Water Board is required to 
establish TMDLs for these pollutants to these waters to gradually eliminate impairment and 
attain water quality standards. Therefore, certain early pollutant control actions and further 
pollutant impact assessments by the Permittees are warranted and required pursuant to this 
Order.

12. The San Francisco Estuary Project, established pursuant to CWA Section 320, culminated in 
June 1993 with completion of its Comprehensive Conservation and Management Plan (CCMP) 
for the preservation, restoration, and enhancement of the San Francisco Bay-Delta Estuary.  The 
2007 update of the CCMP includes new and revised actions, while retaining many of the original 
plan’s actions. The CCMP includes recommended actions in the areas of aquatic resources, 
wildlife, wetlands, water use, pollution prevention and reduction, dredging and waterway 
modification, land use, public involvement and education, and research and monitoring.  
Recommended actions which may, in part, be addressed through implementation of this Permit 
include, but are not limited to, the following: 
(1) ACTION AR-9.1 (New 2007) 
Improve understanding of sources, types, and impacts of marine debris in the Estuary. 

(5) ACTION AR-9.2 (New 2007) 
Expand existing marine debris prevention and cleanup programs and develop new initiatives to 
reduce discharge of debris to waterways. 

(10)  ACTION PO-1.2 (Revised 2007) 
Recommend institutional and financial changes needed to place more focus on pollution prevention. 

(12) ACTION PO-1.6 (Revised 2007) 
Implement a comprehensive strategy to reduce pesticides coming into the Estuary. 

(13)  ACTION PO-1.7.1 (New 2007) 
Develop product stewardship program for new commercial products to minimize future pollutant 
releases. 

Findings Page 5 Date:  October 14, 2009 

0045397



Municipal Regional Stormwater Permit               NPDES No. CAS612008 
Order No. R2-2009-0074 Findings

(14) ACTION PO-1.8 (New 2007) 
Develop and implement programs to prevent pollution of the Estuary by other harmful pollutants like 
trash, bacteria, sediments, and nutrients. 

(15) ACTION PO-2.1 (Revised 2007) 
Pursue a mass emissions strategy to reduce pollutant discharges into the Estuary from point and 
nonpoint sources and to address the accumulation of pollutants in estuarine organisms and sediments. 

(16) ACTION PO-2.4 (Revised 2007) 
Improve the management and control of urban runoff from public and private sources. 

(18) ACTION PO-3.3 (New 2007) 
Accomplish large-scale improvements to Bay-Delta area infrastructure and implement pollution 
prevention strategies to prevent pollution threats to public health and wildlife. 

(19) ACTION PO-4.1 (New 2007) 
Increase regulatory incentives for municipalities, through urban runoff and other programs, to invest 
in projects that restore or enhance stream and wetland functions. 

(20)  ACTION LU-1.1 (Revised 2007) 
Local land use jurisdiction’s General Plans should incorporate watershed protection goals for 
wetlands and stream environments and to reduce pollutants in runoff. 

(21) ACTION LU-1.1.1 (New 2007): Provide assistance to local agencies to ensure that applicable 
nonpoint source control elements are incorporated into local government and business practices. 

(22) ACTION LU-1.5 (LU-3.2 in 1993 CCMP; Revised 2007) 
Provide incentives and promote the use of building, planning, and maintenance guidelines for site 
planning and implementation of best management practices (BMPs) as related to stormwater and 
encourage local jurisdictions to adopt these guidelines as local ordinances. 

(23) ACTION LU-1.6 (New 2007) 
Continue and enhance training and certification for planners, public works departments, consultants, 
and builders on sustainable design and building practices with the goal of preventing or minimizing 
alteration of watershed functions (e.g., flood water conveyance, groundwater infiltration, stream 
channel and floodplain maintenance), and preventing construction-related erosion and post-
construction pollution. 

(24) ACTION LU-2.7 (New 2007) 
Adopt and implement policies and plans that protect and restore water quality, flood water storage, 
and other natural functions of stream and wetland systems. 

(25) ACTION LU-3.1 (New 2007) 
Promote, encourage, and support collaborative partnerships with broad stakeholder representation, 
such as watershed councils, in order to develop diverse community-based approaches to long-term 
stewardship.

(26) ACTION LU-4.1 (Revised 2007) 
Educate the public about how human actions impact the Estuary and its watersheds. 

(28) ACTION PI-2.5 (Revised 2007) 
Assist in the development of long-term educational programs designed to prevent pollution to 
the Estuary's ecosystem and provide assistance to other programs as needed. 

13. Under section 13389 of the California Water Code, this action to adopt an NPDES permit is 
exempt from the provisions of Chapter 3 of the California Environmental Quality Act (CEQA). 
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Nature of Discharges and Sources of Pollutants 
14. Stormwater runoff is generated from various land uses in all the hydrologic sub basins in the 

Basin and discharges into watercourses, which in turn flow into Central, Lower and South San 
Francisco Bay. 

15. The quality and quantity of runoff discharges vary considerably and are affected by hydrology, 
geology, land use, season, and sequence and duration of hydrologic events. Pollutants of concern 
in these discharges are certain heavy metals; excessive sediment production from erosion due to 
anthropogenic activities; petroleum hydrocarbons from sources such as used motor oil; microbial 
pathogens of domestic sewage origin from illicit discharges; certain pesticides associated with 
acute aquatic toxicity; excessive nutrient loads, which can cause or contribute to the depletion of 
dissolved oxygen and/or toxic concentrations of dissolved ammonia; trash, which impairs 
beneficial uses including, but not limited to, support for aquatic life; and other pollutants which 
can cause aquatic toxicity in the receiving waters. 

16. Federal, State or regional entities within the Permittees’ boundaries, not currently named in this 
Order, operate storm drain facilities and/or discharge stormwater to the storm drains and 
watercourses covered by this Order.  The Permittees may lack jurisdiction over these entities. 
Consequently, the Water Board recognizes that the Permittees should not be held responsible for 
such facilities and/or discharges.  The Water Board will consider such facilities for coverage 
under its NPDES permitting scheme pursuant to US EPA Phase II stormwater regulations.  
Under Phase II, the Water Board can permit these federal, State, and regional entities through use 
of the Statewide Phase II NPDES General Permit.     

17. Certain pollutants present in stormwater and/or urban runoff can be derived from extraneous 
sources over which the Permittees have limited or no direct jurisdiction. Examples of such 
pollutants and their respective sources are polycyclic aromatic hydrocarbons (PAHs), which are 
products of internal combustion engine operation and other sources; heavy metals, such as 
copper from vehicle brake pad wear and zinc from vehicle tire wear; dioxins as products of 
combustion; polybrominated diphenyl ethers that are incorporated in many household products 
as flame retardants; mercury resulting from atmospheric deposition; and naturally occurring 
minerals from local geology. All these pollutants, and others, can be deposited on paved 
surfaces, rooftops, and other impervious surfaces as fine airborne particles—thus yielding 
stormwater runoff pollution that is unrelated to the activity associated with a given project site. 

18. The Water Board will notify interested agencies and interested persons of the availability of 
reports, plans, and schedules, including Annual Reports, and will provide interested persons with 
an opportunity for a public hearing and/or an opportunity to submit their written views and 
recommendations. The Water Board will consider all comments and may modify the reports, 
plans, or schedules or may modify this Order in accordance with applicable law. All submittals 
required by this Order conditioned with acceptance by the Water Board will be subject to these 
notification, comment, and public hearing procedures. 

19. This Order supersedes and rescinds Order Nos. 99-058, 99-059, 01-024, R2-2003-0021, R2-
2003-0034, and supersedes NPDES Permit Nos. CAS0029831, CAS0029912, CAS0029921, 
CAS029718, CAS0612005, and CAS612006. 

This Order serves as a NPDES permit, pursuant to CWA section 402, or amendments thereto, 
and shall become effective December 1, 2009, provided the Regional Administrator, USEPA, 
Region 9, has no objections. 
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IT IS HEREBY ORDERED that the Permittees, in order to meet the provisions contained in 
Division 7 of the California Water Code and regulations adopted hereunder and the provisions 
of the Clean Water Act as amended and regulations and guidelines adopted hereunder, shall 
comply with the following: 

A.   DISCHARGE  PROHIBITIONS 
A.1. The Permittees shall, within their respective jurisdictions, effectively prohibit the discharge 

of non-stormwater (materials other than stormwater) into, storm drain systems and 
watercourses. NPDES-permitted discharges are exempt from this prohibition. Provision C.15 
describes a tiered categorization of non-stormwater discharges based on potential for 
pollutant content that may be discharged upon adequate assurance that the discharge contains 
no pollutants of concern at concentrations that will impact beneficial uses or cause 
exceedances of water quality standards. 

A.2. It shall be prohibited to discharge rubbish, refuse, bark, sawdust, or other solid wastes into 
surface waters or at any place where they would contact or where they would be eventually 
transported to surface waters, including flood plain areas. 

B.   RECEIVING WATER LIMITATIONS 
B.1. The discharge shall not cause the following conditions to create a condition of nuisance or to 

adversely affect beneficial uses of waters of the State: 
a. Floating, suspended, or deposited macroscopic particulate matter, or foam; 
b. Bottom deposits or aquatic growths; 
c. Alteration of temperature, turbidity, or apparent color beyond present natural background 

levels;
d. Visible, floating, suspended, or deposited oil or other products of petroleum origin; and 
e. Substances present in concentrations or quantities that would cause deleterious effects on 

aquatic biota, wildlife, or waterfowl, or that render any of these unfit for human 
consumption. 

B.2. The discharge shall not cause or contribute to a violation of any applicable water quality 
standard for receiving waters. If applicable water quality objectives are adopted and 
approved by the State Board after the date of the adoption of this Order, the Water Board 
may revise and modify this Order as appropriate. 
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C.1. Compliance with Discharge Prohibitions and Receiving Water 
Limitations
The Permittees shall comply with Discharge Prohibitions A.1 and A.2 and Receiving Water 
Limitations B.1 and B.2 through the timely implementation of control measures and other 
actions as specified in Provisions C.2 through C.15. 

If exceedance(s) of water quality standards or water quality objectives (collectively, WQSs) 
persist in receiving waters, the Permittees shall comply with the following procedure: 

C.1.a. Upon a determination by either the Permittee(s) or the Water Board that discharges 
are causing or contributing to an exceedance of an applicable WQS, the Permittee(s) 
shall notify, within no more than 30 days, and thereafter, except for any exceedances 
of  WQSs for pesticides, trash, mercury, polychlorinated biphenols, copper, 
polybrominated diphenyl ethers, and selenium that are addressed pursuant to 
Provisions C.8 through C.14 of this Order, submit a report to the Water Board that 
describes BMPs that are currently being implemented, and the current level of 
implementation, and additional BMPs that will be implemented, and/or an increased 
level of implementation, to prevent or reduce the discharge of pollutants that are 
causing or contributing to the exceedance of WQSs. The report may be submitted in 
conjunction with the Annual Report, unless the Water Board directs an earlier 
submittal, and shall constitute a request to the Water Board for amendment of this 
NPDES Permit. The report and application for amendment shall include an 
implementation schedule. The Water Board may require modifications to the report 
and application for amendment; and 

C.1.b. Submit any modifications to the report required by the Water Board within 30 days 
of notification. 

As long as the Permittees have complied with the procedures set forth above, they do not 
have to repeat the same procedure for continuing or recurring exceedances of the same 
WQSs unless directed by the Water Board to develop additional control measures and 
BMPs and reinitiate the Permit amendment process.  
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C.2. Municipal Operations 
The purpose of this provision is to ensure development and implementation of 
appropriate BMPs by all Permittees to control and reduce non-stormwater discharges and 
polluted stormwater to storm drains and watercourses during operation, inspection, and 
routine repair and maintenance activities of municipal facilities and infrastructure. 

C.2.a. Street and Road Repair and Maintenance 
i. Task Description – Asphalt/Concrete Removal, Cutting, Installation and Repair 

- The Permittees shall develop and implement appropriate BMPs at street and 
road repair and/or maintenance sites to control debris and waste materials during 
road and parking lot installation, repaving or repair maintenance activities, such 
as those described in the California Stormwater Quality Association’s Handbook 
for Municipal Operations. 

ii. Implementation Levels 
(1) The Permittees shall require proper management of concrete slurry and 

wastewater, asphalt, pavement cutting, and other street and road 
maintenance materials and wastewater to avoid discharge to storm drains 
from such work sites. The Permittees shall coordinate with sanitary sewer 
agencies to determine if disposal to the sanitary sewer system is available 
for the wastewater generated from these activities provided that 
appropriate approvals and pretreatment standards are met. 

(2) The Permittees shall require sweeping and/or vacuuming to remove debris, 
concrete, or sediment residues from such work sites upon completion of 
work. The Permittees shall require cleanup of all construction remains, 
spills and leaks using dry methods (e.g., absorbent materials, rags, pads, 
and vacuuming), as described in the Bay Area Stormwater Management 
Agencies Association’s (BASMAA’s) Blueprint for a Clean Bay. 

iii. Reporting – The Permittees shall report on implementation of and compliance 
with these BMPs in the Annual Report 

C.2.b. Sidewalk/Plaza Maintenance and Pavement Washing 
i. Task Description – The Permittees shall implement, and require to be 

implemented, BMPs for pavement washing, mobile cleaning, pressure wash 
operations in such locations as parking lots and garages, trash areas, gas station 
fueling areas, and sidewalk and plaza cleaning, which prohibit the discharge of 
polluted wash water and non-stormwater to storm drains. The Permittees shall 
implement the BMPs included in BASMAA’s Mobile Surface Cleaner Program. 
The Permittees shall coordinate with sanitary sewer agencies to determine if 
disposal to the sanitary sewer is available for the wastewater generated from 
these activities provided that appropriate approvals and pretreatment standards 
are met. 
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ii. Reporting – The Permittees shall report on implementation of and compliance 
with these BMPs in their Annual Report. 

C.2.c. Bridge and Structure Maintenance and Graffiti Removal 
i. Task Description 

(1) The Permittees shall implement appropriate BMPs to prevent polluted 
stormwater and non-stormwater discharges from bridges and structural 
maintenance activities directly over water or into storm drains. 

(2) The Permittees shall implement BMPs for graffiti removal that prevent 
non-stormwater and wash water discharges into storm drains. 

ii. Implementation Levels 
(1) The Permittees shall prevent all debris, including structural materials and 

coating debris, such as paint chips, or other debris and pollutants 
generated in bridge and structure maintenance or graffiti removal from 
entering storm drains or water courses. 

(2) The Permittees shall protect nearby storm drain inlets before removing 
graffiti from walls, signs, sidewalks or other structures. The Permittees 
shall prevent any discharge of debris, cleaning compound waste, paint 
waste or wash water due to graffiti removal from entering storm drains or 
watercourses. 

(3) The Permittees shall determine the proper disposal method for wastes 
generated from these activities. The Permittees shall train their employees 
and/or specify in contracts about these proper capture and disposal 
methods for the wastes generated. 

iii. Reporting – The Permittees shall report on implementation of and compliance 
with these BMPs in their Annual Report. 

C.2.d. Stormwater Pump Stations 
The objective of this sub-provision is to prevent the discharge of water with low 
dissolved oxygen (DO) from pump stations, and to explore the use of pump stations 
for trash capture and removal from waters to protect beneficial uses of receiving 
waters.

i. Task Description – Operation and Maintenance of Stormwater Pump Stations – 
The Permittees shall develop and implement measures to operate, inspect, and 
maintain these facilities to eliminate non-stormwater discharges containing 
pollutants, and to reduce pollutant loads in the stormwater discharges to comply 
with WQSs.  

ii. Implementation Levels – The Permittees shall comply with the following 
implementation measures to reduce polluted water discharges from Permittee-
owned or operated pump stations: 
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(1) Complete an inventory of pump stations within each Permittee’s 
jurisdiction, including locations, and key characteristics1 by March 1, 
2010.

(2) Inspect and collect DO data from all pump stations twice a year during the 
dry season  after July 1, starting in 2010. DO monitoring is exempted 
where all discharge from a pump station remains in the stormwater 
collection system or infiltrates into a dry creek immediately downstream. 

(3) If DO levels are at or below 3 milligrams per liter (3 mg/L), apply 
corrective actions, such as continuous pumping at a low flow rate, 
aeration, or other appropriate methods to maintain DO concentrations of 
the discharge above 3 mg/L. Verify corrective actions are effective by 
increasing DO monitoring interval to weekly until two weekly samples are 
above 3 mg/L. 

(4) Starting in fall 2010, inspect pump stations a minimum of two times 
during the wet season in the first business day after ¼-inch  and larger 
storm events after a minimum of a two week antecedent period with no 
precipitation.  Post-storm inspections shall collect and report presence and 
quantity estimates of  trash, including presence of odor, color, turbidity,   
and floating hydrocarbons. Remove debris and trash and replace any oil 
absorbent booms, as needed. 

iii. Reporting – The Permittees shall report information resulting from C.2.d.ii.(2)-
(4), including DO monitoring data and subsequent corrective actions taken to 
verify compliance with the 3 mg/L implementation level, in their Annual 
Report, and maintain records of inspection and maintenance activities and 
volume or mass of waste materials removed from pump stations.  

C.2.e. Rural Public Works Construction and Maintenance
i. Task Description – Rural Road and Public Works Construction and 

Maintenance - For the purpose of this provision, rural means any watershed or 
portion thereof that is developed with large lot home-sites, such as one acre or 
larger, or with primarily agricultural, grazing or open space uses. The Permittees 
shall implement and require contractors to implement BMPs for erosion and 
sediment control  during and  after construction for maintenance activities on 
rural roads, particularly in or adjacent to stream channels or wetlands. The 
Permittees shall notify the Water Board, the California Department of Fish and 
Game and the U.S. Army Corps of Engineers, where applicable, and obtain 
appropriate agency permits for rural public works activities before work in or 
near creeks and wetlands. 

1 Characteristics include name of pump station, latitude and longitude in WGS 84, number of pumps, drainage area 
in acres, dominant land use(s), first receiving water body, maximum pumping capacity of station in gallons per 
minute (gpm), flow measurement capability (Y or N), flow measurement method, average wet season discharge 
rate in gpm, dry season discharge (Y, N, or unknown), nearest municipal wastewater treatment plant, wet well 
storage capacity in gallons, trash control (Y or N), trash control measure, and date built or last updated. 
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ii. Implementation Level 
(1) The Permittees shall develop, where they do not already exist, and 

implement BMPs for erosion and sediment control measures during 
construction and maintenance activities on rural roads, including 
developing and implementing appropriate training and technical assistance 
resources for rural public works activities, by April 1, 2010.

(2) The Permittees shall develop and implement appropriate BMPs for the 
following activities, which minimize impacts on streams and wetlands in 
the course of rural road and public works maintenance and construction 
activities: 
(a) Road design, construction, maintenance, and repairs in rural areas that 

prevent and control road-related erosion and sediment transport; 
(b) Identification and prioritization of rural road maintenance on the basis 

of soil erosion potential, slope steepness, and stream habitat 
resources;

(c) Construction of roads and culverts  that do not impact creek functions. 
New or replaced culverts shall not create a migratory fish passage 
barrier, where migratory fish are present, or lead to stream instability;  

(d) Development and implementation of an inspection program to 
maintain rural roads’ structural integrity and prevent impacts on water 
quality;

(e) Maintenance of rural roads adjacent to streams and riparian habitat to 
reduce erosion, replace damaging shotgun culverts and excessive 
erosion;

(f) Re-grading of unpaved rural roads to slope outward where consistent 
with road engineering safety standards, and installation of water bars 
as appropriate; and 

(g) Replacement of existing culverts or design of new culverts or bridge 
crossings shall use measures to reduce erosion, provide fish passage 
and maintain natural stream geomorphology in a stable manner. 

(3) The Permittees shall develop or incorporate existing training and guidance 
on permitting requirements for rural public works activities so as to stress 
the importance of proper planning and construction to avoid water quality 
impacts. 

(4) The Permittees shall provide training incorporating these BMPs to rural 
public works maintenance staff at least twice within this Permit term. 

iii. Reporting – The Permittees shall report on the implementation of and 
compliance with BMPs for the rural public works construction and maintenance 
activities in their Annual Report, including reporting on increased maintenance 
in priority areas. 
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C.2.f. Corporation Yard BMP Implementation 
i. Task Description – Corporation Yard Maintenance 

(1) The Permittees shall prepare, implement, and maintain a site specific 
Stormwater Pollution Prevention Plan (SWPPP) for corporation yards, 
including municipal vehicle maintenance, heavy equipment and 
maintenance vehicle parking areas, and material storage facilities to 
comply with water quality standards. Each SWPPP shall incorporate all 
applicable BMPs that are described in the California Stormwater Quality 
Association’s Handbook for Municipal Operations and the Caltrans Storm 
Water Quality Handbook Maintenance Staff Guide, May 2003, and its 
addenda, as appropriate. 

(2) The requirements in this provision shall apply only to facilities that are not 
already covered under the State Board’s Industrial Stormwater NPDES 
General Permit. 

(3) The site specific SWPPPs for corporation yards shall be completed by July 
1, 2010. 

ii. Implementation Level 
(1) Implement BMPs to minimize pollutant discharges in stormwater and 

prohibit non-stormwater discharges, such as wash waters and street 
sweeper, vactor, and other related equipment cleaning wash water. 
Pollution control actions shall include, but not be limited to, good 
housekeeping practices, material and waste storage control, and vehicle 
leak and spill control. 

(2) Routinely inspect corporation yards to ensure that no non-stormwater 
discharges are entering the storm drain system and, during storms, 
pollutant discharges are prevented to the maximum extent practicable. At 
a minimum, an inspection shall occur before the start of the rainy season. 

(3) Plumb all vehicle and equipment wash areas to the sanitary sewer after 
coordination with the local sanitary sewer agency and equip with a 
pretreatment device (if necessary) in accordance with the requirements of 
the local sanitary sewer agency. 

(4) Use dry cleanup methods when cleaning debris and spills from corporation 
yards. If wet cleaning methods must be used (e.g., pressure washing), the 
Permittee shall ensure that wash water is collected and disposed in the 
sanitary sewer after coordination with the local sanitary sewer agency and 
in accordance with the requirements of the local sanitary sewer agency. 
Any private companies hired by the Permittee to perform cleaning 
activities on Permittee-owned property shall follow the same 
requirements. In areas where sanitary sewer connection is not available, 
the Permittees shall collect and haul the wash water to a municipal 
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wastewater treatment plant, or implement appropriate BMPs and dispose 
of the wastewater to land in a manner that does not adversely impact 
surface water or groundwater. 

(5) Outdoor storage areas containing waste pollutants shall be covered and/or 
bermed to prevent discharges of polluted stormwater runoff or run-on to 
storm drain inlets. 

iii. Reporting – The Permittees shall report on implementation of SWPPPs, the 
results of inspections, and any follow-up actions in their Annual Report. 
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C.3. New Development and Redevelopment 
The goal of Provision C.3 is for the Permittees to use their planning authorities to include 
appropriate source control, site design, and stormwater treatment measures in new 
development and redevelopment projects to address both soluble and insoluble 
stormwater runoff pollutant discharges and prevent increases in runoff flows from new 
development and redevelopment projects.  This goal is to be accomplished primarily 
through the implementation of low impact development (LID) techniques.  

C.3.a. New Development and Redevelopment Performance Standard Implementation 
i. Task Description – At a minimum each Permittee shall: 

(1) Have adequate legal authority to implement all requirements of Provision 
C.3;

(2) Have adequate development review and permitting procedures to impose 
conditions of approval or other enforceable mechanisms to implement the 
requirements of Provision C.3. For projects discharging directly to CWA 
section 303(d)-listed waterbodies, conditions of approval must require that 
post-development runoff not exceed pre-development levels for such 
pollutants that are listed; 

(3) Evaluate potential water quality effects and identify appropriate mitigation 
measures when conducting environmental reviews, such as under CEQA; 

(4) Provide training adequate to implement the requirements of Provision C.3 
for staff, including interdepartmental training; 

(5) Provide outreach adequate to implement the requirements of Provision 
C.3, including providing education materials to municipal staff, 
developers, contractors, construction site operators, and owner/builders, 
early in the planning process and as appropriate; 

(6) For all new development and redevelopment projects that are subject to the 
Permittee’s planning, building, development, or other comparable review, 
but not regulated by Provision C.3, encourage the inclusion of adequate 
site design measures that may include minimizing land disturbance and 
impervious surfaces (especially parking lots); clustering of structures and 
pavement; directing roof runoff to vegetated areas; use of micro-detention, 
including distributed landscape-based detention; preservation of open 
space; protection and/or restoration of riparian areas and wetlands as 
project amenities; 

(7) For all new development and redevelopment projects that are subject to the 
Permittee’s planning, building, development, or other comparable review, 
but not regulated by Provision C.3, encourage the inclusion of adequate 
source control measures to limit pollutant generation, discharge, and 
runoff. These source control measures should include: 

Storm drain stenciling. 
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Landscaping that minimizes irrigation and runoff, promotes surface 
infiltration where possible, minimizes the use of pesticides and 
fertilizers, and incorporates appropriate sustainable landscaping 
practices and programs such as Bay-Friendly Landscaping. 
Appropriate covers, drains, and storage precautions for outdoor 
material storage areas, loading docks, repair/maintenance bays, and 
fueling areas. 
Covered trash, food waste, and compactor enclosures.  
Plumbing of the following discharges to the sanitary sewer, subject to 
the local sanitary sewer agency’s authority and standards: 

Discharges from indoor floor mat/equipment/hood filter wash 
racks or covered outdoor wash racks for restaurants.  
Dumpster drips from covered trash and food compactor enclosures.  
Discharges from outdoor covered wash areas for vehicles, 
equipment, and accessories.  
Swimming pool water, if discharge to onsite vegetated areas is not 
a feasible option.
Fire sprinkler test water, if discharge to onsite vegetated areas is 
not a feasible option. 

(8) Revise, as necessary, General Plans to integrate water quality and 
watershed protection with water supply, flood control, habitat protection, 
groundwater recharge, and other sustainable development principles and 
policies (e.g., referencing the Bay-Friendly Landscape Guidelines). 

ii. Implementation Level – Most of the elements of this task should already be 
fully implemented because they are required in the Permittees’ existing 
stormwater permits. 
Due Dates for Full Implementation – Immediate for C.3.a.i.(1)-(5), May 1, 
2010 for C.3.a.i.(6)-(7), and December 1, 2010 for C.3.a.i.(8).  For Vallejo 
Permittees:  December 1, 2010 for C.3.a.i.(1)-(8) 

iii. Reporting – Provide a brief summary of the method(s) of implementation of 
Provisions C.3.a.i.(1)–(8) in the 2011 Annual Report. 

C.3.b. Regulated Projects 
i. Task Description – The Permittees shall require all projects fitting the category 

descriptions listed in Provision C.3.b.ii below (hereinafter called Regulated 
Projects) to implement LID source control, site design, and stormwater 
treatment onsite or at a joint stormwater treatment facility2 in accordance with 
Provisions C.3.c and C.3.d, unless the Provision C.3.e alternate compliance 
options are evoked. For adjacent Regulated Projects that will discharge runoff to 
a joint stormwater treatment facility, the treatment facility must be completed by 
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the end of construction of the first Regulated Project that will be discharging 
runoff to the joint stormwater treatment facility.  

Regulated Projects, as they are defined in this Provision, do not include detached 
single-family home projects that are not part of a larger plan of development. 

ii. Regulated Projects are defined in the following categories: 

(1) Special Land Use Categories 
(a) New Development or redevelopment projects that fall into one of 

the categories listed below and that create and/or replace 10,000 
square feet or more of impervious surface (collectively over the entire 
project site). This category includes development projects of the 
following four types on public or private land that fall under the 
planning and building authority of a Permittee: 
(i) Auto service facilities, described by the following Standard 

Industrial Classification (SIC) Codes:  5013, 5014, 5541, 7532-
7534, and 7536-7539; 

(ii) Retail gasoline outlets; 
(iii) Restaurants (SIC Code 5812); or 
(iv) Uncovered parking lots that are stand-alone or part of any other 

development project. This category includes the top uncovered 
portion of parking structures unless drainage from the uncovered 
portion is connected to the sanitary sewer along with the covered 
portions of the parking structure.

(b) For redevelopment projects in the categories specified in Provision 
C.3.b.ii.(1)(a)(i)-(iv), specific exclusions are: 
(i) Interior remodels;  
(ii) Routine maintenance or repair such as: 

roof or exterior wall surface replacement, 
pavement resurfacing within the existing footprint. 

(c) Where a redevelopment project in the categories specified in 
Provision C.3.b.ii.(1)(a)(i)-(iv) results in an alteration of more than 
50 percent of the impervious surface of a previously existing 
development that was not subject to Provision C.3, the entire project, 
consisting of all existing, new, and/or replaced impervious surfaces, 
must be included in the treatment system design (i.e., stormwater 
treatment systems must be designed and sized to treat stormwater 
runoff from the entire redevelopment project). 

(d) Where a redevelopment project in the categories specified in 
Provision C.3.b.ii.(1)(a)(i)-(iv) results in an alteration of less than 50 
percent of the impervious surface of a previously existing 
development that was not subject to Provision C.3, only the new 
and/or replaced impervious surface of the project must be included in 
the treatment system design (i.e., stormwater treatment systems must 
be designed and sized to treat stormwater runoff from the new and/or 
replaced impervious surface of the project). 
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(e) For any private development project in the categories specified in 
Provisions C.3.b.ii.(1)(a)(i)-(iv) for which a planning application has 
been deemed complete by a Permittee on or before the Permit 
effective date, the lower 5000 square feet impervious surface 
threshold (for classification as a Regulated Project) shall not apply so 
long as the project applicant is diligently pursuing the project.
Diligent pursuance  may be demonstrated by the project applicant’s 
submittal of supplemental information to the original application, 
plans, or other documents required for any necessary approvals of the 
project by the Permittee. If during the time period between the Permit 
effective date and the required implementation date of December 1, 
2011, for the 5000 square feet threshold, the project applicant has not 
taken any action to obtain the necessary approvals from the Permittee, 
the project will then be subject to the lower 5000 square feet 
impervious surface threshold specified in Provision C.3.b.ii.(1).

(f) For any private development project in the categories specified in 
Provisions C.3.b.ii.(1)(a)(i)-(iv) with an application deemed complete 
after the Permit effective date, the lower 5000 square feet impervious 
surface threshold (for classification as a Regulated Project) shall not 
apply if the project applicant has received final discretionary approval 
for the project before the required implementation date of December 
1, 2011, for the 5000 square feet threshold.

(g) For public projects for which funding has been committed and 
construction is scheduled to begin by December 1, 2012, the lower 
5000 square feet of impervious surface threshold (for classification as 
a Regulated Project) shall not apply. 

Effective Date – Immediate, except December 1, 2010, for Vallejo 
Permittees. 

Beginning December 1, 2011, all references to 10,000 square feet in 
Provision C.3.b.ii.(1) change to 5,000 square feet.

(2) Other Development Projects 
New development projects that create 10,000 square feet or more of 
impervious surface (collectively over the entire project site) including 
commercial, industrial, residential housing subdivisions (i.e., detached 
single-family home subdivisions, multi-family attached subdivisions 
(town homes), condominiums, and apartments), mixed-use, and public 
projects. This category includes development projects on public or private 
land that fall under the planning and building authority of a Permittee.  
Detached single-family home projects that are not part of a larger plan of 
development are specifically excluded. 

Effective Date – Immediate, except December 1, 2010, for Vallejo 
Permittees. 

Provision C.3. Page 19 Date:  October 14, 2009 

0045411



Municipal Regional Stormwater Permit  NPDES No. CAS612008 
Order No. R2-2009-0074 Provision C.3.

(3) Other Redevelopment Projects 
Redevelopment projects that create and/or replace 10,000 square feet or 
more of impervious surface (collectively over the entire project site) 
including commercial, industrial, residential housing subdivisions (i.e., 
detached single-family home subdivisions, multi-family attached 
subdivisions (town homes), condominiums, and apartments), mixed-use, 
and public projects. Redevelopment is any land-disturbing activity that 
results in the creation, addition, or replacement of exterior impervious 
surface area on a site on which some past development has occurred. This 
category includes redevelopment projects on public or private land that 
fall under the planning and building authority of a Permittee. 

Specific exclusions to this category are: 
Interior remodels. 
Routine maintenance or repair such as: 

roof or exterior wall surface replacement, or 
pavement resurfacing within the existing footprint. 

(a) Where a redevelopment project results in an alteration of more than 
50 percent of the impervious surface of a previously existing 
development that was not subject to Provision C.3, the entire project, 
consisting of all existing, new, and/or replaced impervious surfaces, 
must be included in the treatment system design (i.e., stormwater 
treatment systems must be designed and sized to treat stormwater 
runoff from the entire redevelopment project). 

(b) Where a redevelopment results in an alteration of less than 50 
percent of the impervious surface of a previously existing 
development that was not subject to Provision C.3, only the new 
and/or replaced impervious surface of the project must be included in 
the treatment system design (i.e., stormwater treatment systems must 
be designed and sized to treat stormwater runoff from the new and/or 
replaced impervious surface of the project). 

Effective Date – Immediate, except December 1, 2010, for Vallejo 
Permittees. 

(4) Road Projects 
Any of the following types of road projects that create 10,000 square feet 
or more of newly constructed contiguous impervious surface and that fall 
under the building and planning authority of a Permittee:   
(a) Construction of new streets or roads, including sidewalks and bicycle 

lanes built as part of the new streets or roads. 
(b) Widening of existing streets or roads with additional traffic lanes.  

(i) Where the addition of traffic lanes results in an alteration of more
than 50 percent of the impervious surface of an existing street or 
road that was not subject to Provision C.3, the entire project, 
consisting of all existing, new, and/or replaced impervious 
surfaces, must be included in the treatment system design (i.e., 

Provision C.3. Page 20 Date:  October 14, 2009 

0045412



Municipal Regional Stormwater Permit  NPDES No. CAS612008 
Order No. R2-2009-0074 Provision C.3.

stormwater treatment systems must be designed and sized to treat 
stormwater runoff from the entire street or road that had additional 
traffic lanes added). 

(ii) Where the addition of traffic lanes results in an alteration of less 
than 50 percent of the impervious surface of an existing street or 
road that was not subject to Provision C.3, only the new and/or 
replaced impervious surface of the project must be included in 
the treatment system design (i.e., stormwater treatment systems 
must be designed and sized to treat stormwater runoff from only 
the new traffic lanes). However, if the stormwater runoff from the 
existing traffic lanes and the added traffic lanes cannot be 
separated, any onsite treatment system must be designed and sized 
to treat stormwater runoff from the entire street or road. If an 
offsite treatment system is installed or in-lieu fees paid in 
accordance with Provision C.3.e, the offsite treatment system or 
in-lieu fees must address only the stormwater runoff from the 
added traffic lanes. 

(c) Construction of impervious trails that are greater than 10 feet wide or 
are creek-side (within 50 feet of the top of bank).

(d) Specific exclusions to Provisions C.3.b.ii.(4)(a)-(c) are: 
Sidewalks built as part of new streets or roads and built to 
direct stormwater runoff to adjacent vegetated areas. 
Bicycle lanes that are built as part of new streets or roads but 
are not hydraulically connected to the new streets or roads and 
that direct stormwater runoff to adjacent vegetated areas.  
Impervious trails built to direct stormwater runoff to adjacent 
vegetated areas, or other non-erodible permeable areas, 
preferably away from creeks or towards the outboard side of 
levees.
Sidewalks, bicycle lanes, or trails constructed with permeable 
surfaces.3

Caltrans highway projects and associated facilities. 
(e) For any private road or trail project described by Provisions 

C.3.b.ii.(4)(b) or (c) for which a planning application has been 
deemed complete by a Permittee on or before the Permit effective 
date, the requirements of Provisions C.3.b.ii.(4)(b) or (c) to classify 
the project as a Regulated Project shall not apply so long as the 
project applicant is diligently pursuing the project. Diligent pursuance 
may be demonstrated by the project applicant’s submittal of 
supplemental information to the original application, plans, or other 
documents required for any necessary approvals of the project by the 
Permittee. If during the time period between the Permit effective date 
and the required implementation date of December 1, 2011, for 
Provisions C.3.b.ii.(4)(b) and (c), the project applicant has not taken 

3 Permeable surfaces include pervious concrete, porous asphalt, unit pavers, and granular materials. 
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any action to obtain the necessary approvals from the Permittee, the 
project will then be classified as a Regulated Project under Provisions 
C.3.b.ii.(4)(b) or (c).

(f) For any private road or trail project with an application deemed 
complete after the Permit effective date, the requirements of 
Provisions C.3.b.i.(4)(b) or (c) to classify the project as a Regulated 
Project shall not apply if the project applicant has received final 
discretionary approval for the project before the required 
implementation date of December 1, 2011, for Provisions 
C.3.b.ii.(4)(b) and (c). 

(g) For any public road or trail project for which funding has been 
committed and construction is scheduled to begin by December 1, 
2012, the requirements of Provisions C.3.b.i.(4)(b) or (c) to classify 
the project as a Regulated Project shall not apply. 

Effective Date – Immediate for C.3.b.ii.(4)(a) and (d)-(g), and December 1, 
2011, for C.3.b.ii.(4)(b) and (c).  For Vallejo Permittees:  Immediate for 
C.3.b.ii.(4)(d)-(g), and December 1, 2011 for C.3.b.ii.(4)(a)-(c). 

iii. Green Street Pilot Projects 
The Permittees shall cumulatively complete ten pilot green street projects that 
incorporate LID techniques for site design and treatment in accordance with 
Provision C.3.c and that provide stormwater treatment sized in accordance with 
Provision C.3.d.  It is also desirable that they meet or exceed the Bay-Friendly 
Landscape Scorecard minimum requirements (see www.BayFriendly.org). 
(1) Parking lot projects that provide LID treatment in accordance with 

Provisions C.3.c and Provision C.3.d. for stormwater runoff from the 
parking lot and street may be considered pilot green street projects.

(2) A Regulated Project (as defined in Provision C.3.b.ii) may not be counted 
as one of the ten pilot green street projects.

(3) At least two pilot green street projects must be located in each of the 
following counties: Alameda, Contra Costa, San Mateo, and Santa Clara. 

(4) The Permittees shall construct the ten pilot green street projects in such a 
manner that they, as a whole: 
(a) Are representative of the various types of streets: arterial, collector, 

and local; and 
(b) Contain the following key elements: 

(i) Stormwater storage for landscaping reuse or stormwater 
treatment and/or infiltration for groundwater replenishment 
through the use of natural feature systems;  

(ii) Creation of attractive streetscapes that enhance neighborhood 
livability by enhancing the pedestrian environment and 
introducing park-like elements into neighborhoods; 
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(iii) Service as an urban greenway segment that connects 
neighborhoods, parks, recreation facilities, schools, mainstreets, 
and wildlife habitats; 

(iv) Parking management that includes maximum parking space 
requirements as opposed to minimum parking space 
requirements, parking requirement credits for subsidized transit 
or shuttle service, parking structures, shared parking, car 
sharing, or on-street diagonal parking; 

(v) Meets broader community goals by providing pedestrian and, 
where appropriate, bicycle access; and 

(vi) Located in a Priority Development Area as designated under the 
Association of Bay Area Government’s and Metropolitan 
Transportation Commission’s FOCUS4 program.   

(5) The Permittees shall conduct appropriate monitoring of these projects to 
document the water quality benefits achieved.  Appropriate monitoring 
may include modeling using the design specifications and specific site 
conditions.

Due Date – All pilot green street projects shall be completed by December 1, 2014. 
iv. Implementation Level – All elements of Provision C.3.b.i.-iii shall be fully 

implemented by the effective/due dates set forth in their respective sub-
provision, and a database or equivalent tabular format shall be developed and 
maintained that contains all the information listed under Reporting (Provision 
C.3.b.v.).

Due Dates for Full Implementation – See specific Effective Dates listed under 
Provisions C.3.b.ii& iii. .The database or equivalent tabular format required by 
Provision C.3.b.iv shall be developed by December 1, 2010. (For Vallejo 
Permittees:  December 1, 2011) 

v. Reporting

(1) Annual Reporting – C.3.b.ii. Regulated Projects 
For each Regulated Project approved during the fiscal year reporting 
period, the following information shall be reported electronically in the 
fiscal year Annual Report, in tabular form (as set forth in the attached 
Provision C.3.b. Sample Reporting Table): 

(a) Project Name, Number, Location (cross streets), and Street Address; 
(b) Name of Developer, Phase No. (if project is being constructed in 

phases, each phase should have a separate entry), Project Type (e.g., 
commercial, industrial, multiunit residential, mixed-use, public), and 
description; 

(c) Project watershed; 
(d) Total project site area and total area of land disturbed; 

4 FOCUS is a regional incentive-based development and conservation strategy for the Bay Area.
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(e) Total new impervious surface area and/or total replaced impervious 
surface area; 

(f) If  redevelopment or road widening project, total pre-project 
impervious surface area and total post-project impervious surface 
area;

(g) Status of project (e.g., application date, application deemed complete 
date, project approval date); 

(h) Source control measures; 
(i) Site design measures; 
(j) All post-construction stormwater treatment systems installed onsite, at 

a joint stormwater treatment facility, and/or at an offsite location; 
(k) Operation and maintenance responsibility mechanism for the life of 

the project. 
(l) Hydraulic Sizing Criteria used; 
(m) Alternative compliance measures for Regulated Project (if applicable) 

(i) If alternative compliance will be provided at an offsite location 
in accordance with Provision C.3.e.i.(1), include information 
required in Provision C.3.b.v.(a) – (l) for the offsite project; and 

(ii) If alternative compliance will be provided by paying in-lieu fees 
in accordance with Provision C.3.e.i.(2), provide information 
required in Provision C.3.b.v.(a) – (l) for the Regional Project. 
Additionally, provide a summary of the Regional Project’s 
goals, duration, estimated completion date, total estimated cost 
of the Regional Project, and estimated monetary contribution 
from the Regulated Project to the Regional Project; and 

(n) Hydromodification (HM) Controls (see Provision C.3.g.) – If not 
required, state why not. If required, state control method used. 

(2) Pilot Green Streets Project Reporting - Provision C.3.b.iii. 
(a) On an annual basis, the Permittees shall report on the status of the 

pilot green street projects.
(b) For each completed project, the Permittees shall report the capital 

costs, operation and maintenance costs, legal and procedural 
arrangements in place to address operation and maintenance and its 
associated costs, and the sustainable landscape measures incorporated 
in the project including, if relevant, the score from the Bay-Friendly 
Landscape Scorecard.   

(c) The 2013 Annual Report shall contain a summary of all green street 
projects completed by January 1, 2013. The summary shall include 
for each completed project the following information: 
(i) Location of project 
(ii) Size of project, including total impervious surface treated 
(iii) Map(s) of project showing areas where stormwater runoff will 

be treated by LID measures 

Provision C.3. Page 24 Date:  October 14, 2009 

0045416



Municipal Regional Stormwater Permit  NPDES No. CAS612008 
Order No. R2-2009-0074 Provision C.3.

(iv) Specific type(s) of LID treatment measures included 
(v) Total and specific costs of project 
(vi) Specific funding sources for project and breakdown of 

percentage paid by each funding source 
(vii) Lessons learned, including recommendations to facilitate 

funding and building of future projects
(viii)Identification of responsible party and funding source for 

operation and maintenance. 

C.3.c. Low Impact Development (LID) 
The goal of LID is to reduce runoff and mimic a site’s predevelopment hydrology by 
minimizing disturbed areas and impervious cover and then infiltrating, storing, 
detaining, evapotranspiring, and/or biotreating stormwater runoff close to its source.
LID employs principles such as preserving and recreating natural landscape features 
and minimizing imperviousness to create functional and appealing site drainage that 
treats stormwater as a resource, rather than a waste product.  Practices used to adhere 
to these LID principles include measures such as rain barrels and cisterns, green 
roofs, permeable pavement, preserving undeveloped open space, and biotreatment 
through rain gardens, bioretention units, bioswales, and planter/tree boxes.

Task Description 
i. The Permittees shall, at a minimum, implement the following LID requirements: 

(1) Source Control Requirements 
Require all Regulated Projects to implement source control measures 
onsite that at a minimum, shall include the following: 
(a) Minimization of stormwater pollutants of concern in urban runoff 

through measures that may include plumbing of the following 
discharges to the sanitary sewer, subject to the local sanitary sewer 
agency’s authority and standards: 

Discharges from indoor floor mat/equipment/hood filter wash 
racks or covered outdoor wash racks for restaurants;  
Dumpster drips from covered trash, food waste and compactor 
enclosures;
Discharges from covered outdoor wash areas for vehicles, 
equipment, and accessories;  
Swimming pool water, if discharge to onsite vegetated areas is 
not a feasible option; and 
Fire sprinkler test water, if discharge to onsite vegetated areas is 
not a feasible option; 

(b) Properly designed covers, drains, and storage precautions for outdoor 
material storage areas, loading docks, repair/maintenance bays, and 
fueling areas; 

(c) Properly designed trash storage areas; 
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(d) Landscaping that minimizes irrigation and runoff, promotes surface 
infiltration, minimizes the use of pesticides and fertilizers, and 
incorporates other appropriate sustainable landscaping practices and 
programs such as Bay-Friendly Landscaping; 

(e) Efficient irrigation systems; and 
(f) Storm drain system stenciling or signage. 

(2) Site Design and Stormwater Treatment Requirements 
(a) Require each Regulated Project to implement at least the following 

design strategies onsite: 
(i) Limit disturbance of natural water bodies and drainage systems; 

minimize compaction of highly permeable soils; protect slopes 
and channels; and minimize impacts from stormwater and urban 
runoff on the biological integrity of natural drainage systems and 
water bodies; 

(ii) Conserve natural areas,  including existing trees, other 
vegetation, and soils; 

(iii) Minimize impervious surfaces;  
(iv) Minimize disturbances to natural drainages; and 
(v) Minimize stormwater runoff by implementing one or more of the 

following site design measures: 
Direct roof runoff into cisterns or rain barrels for reuse. 
Direct roof runoff onto vegetated areas. 
Direct runoff from sidewalks, walkways, and/or patios onto 
vegetated areas. 
Direct runoff from driveways and/or uncovered parking lots 
onto vegetated areas. 
Construct sidewalks, walkways, and/or patios with 
permeable surfaces.3

Construct driveways, bike lanes, and/or uncovered parking 
lots with permeable surfaces.3

(b) Require each Regulated Project to treat 100% of the amount of runoff 
identified in Provision C.3.d for the Regulated Project’s drainage area 
with LID treatment measures onsite or with LID treatment measures 
at a joint stormwater treatment facility.  

(i) LID treatment measures are harvesting and re-use, infiltration, 
evapotranspiration, or biotreatment.   

(ii) A properly engineered and maintained biotreatment system may 
be considered only if it is infeasible to implement harvesting and 
re-use, infiltration, or evapotranspiration at a project site.

(iii) Infeasibility to implement harvesting and re-use, infiltration, or 
evapotranspiration at a project site may result from conditions 
including the following: 
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Locations where seasonal high groundwater would be within 
10 feet of the base of the LID treatment measure. 
Locations within 100 feet of a groundwater well used for 
drinking water. 
Development sites where pollutant mobilization in the soil or 
groundwater is a documented concern. 
Locations with potential geotechnical hazards. 
Smart growth and infill or redevelopment sites where the 
density and/or nature of the project would create significant 
difficulty for compliance with the onsite volume retention 
requirement. 
Locations with tight clay soils that significantly limit the 
infiltration of stormwater. 

(iv) By May 1, 2011, the Permittees, collaboratively or individually, 
shall submit a report on the criteria and procedures the 
Permittees shall employ to determine when harvesting and re-
use, infiltration, or evapotranspiration is feasible and infeasible 
at a Regulated Project site. This report shall, at a minimum, 
contain the information required in Provision C.3.c.iii.(1). 

(v) By December 1, 2013, the Permittees, collaboratively or 
individually, shall submit a report on their experience with 
determining infeasibility of harvesting and re-use, infiltration, or 
evapotranspiration at Regulated Project sites.  This report shall, 
at a minimum, contain the information required in Provision 
C.3.iii.(2). 

(vi) Biotreatment systems shall be designed to have a surface area no 
smaller than what is required to accommodate a 5 inches/hour 
stormwater runoff surface loading rate.  The planting and soil 
media for biotreatment systems shall be designed to sustain plant 
growth and maximize stormwater runoff retention and pollutant 
removal.  By December 1, 2010, the Permittees, working 
collaboratively or individually, shall submit for Water Board 
approval, a proposed set of model biotreatment soil media 
specifications and soil infiltration testing methods to verify a 
long-term infiltration rate of 5 to 10 inches/hour. This submittal 
to the Water Board shall, at a minimum, contain the information 
required in Provision C.3.c.iii.(3).  Once the Water Board 
approves biotreatment soil media specifications and soil 
infiltration testing methods, the Permittees shall ensure that 
biotreatment systems installed to meet the requirements of 
Provision C.3.c and d comply with the Water Board-approved 
minimum specifications and soil infiltration testing methods.  

(vii) Green roofs may be considered biotreatment systems that treat 
roof runoff only if they meet certain minimum specifications.  
By May 1, 2011, the Permittees shall submit for Water Board 
approval, proposed minimum specifications for green roofs.  
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This submittal to the Water Board shall, at a minimum, contain 
the information required in Provision C.3.c.iii.(4). Once the 
Water Board approves green roof minimum specifications, the 
Permittees shall ensure that green roofs installed to meet the 
requirements of Provision C.3.c and d comply with the Water 
Board-approved minimum specifications.  

(c) Require any Regulated Project that does not comply with Provision 
C.3.c.i.(2)(b) above to meet the requirements established in Provision 
C.3.e for alternative compliance.

ii. Implementation Level – All elements of the tasks described in Provision C.3.c.i 
shall be fully implemented.  
Due Date for Full Implementation – December 1, 2011  

(1) For any private development project for which a planning application has 
been deemed complete by a Permittee on or before the Permit effective 
date, Provision C.3.c.i shall not apply so long as the project applicant is 
diligently pursuing the project.  Diligent pursuance  may be demonstrated 
by the project applicant’s submittal of supplemental information to the 
original application, plans, or other documents required for any necessary 
approvals of the project by the Permittee. If during the time period 
between the Permit effective date and the required implementation date of 
December 1, 2011, the project applicant has not taken any action to obtain 
the necessary approvals from the Permittee, the project will then be subject 
to the requirements of Provision C.3.c.i.  

(2) For any private development project with an application deemed complete 
after the Permit effective date, the requirements of Provision C.3.c.i shall 
not apply if the project applicant has received final discretionary approval 
for the project before the required implementation date of December 1, 
2011.

(3) For public projects for which funding has been committed and 
construction is scheduled to begin by December 1, 2012, the requirements 
of Provision C.3.c.i shall not apply. 

iii. Reporting
(1) Feasibility/Infeasibility Criteria Report - By May 1, 2011, the Permittees, 

collaboratively or individually, shall submit a report to the Water Board 
containing the following information: 

Literature review and discussion of documented cases/sites, particularly 
in the Bay Area and California, where infiltration, harvesting and reuse, 
or evapotranspiration have been demonstrated to be feasible and/or 
infeasible. 
Discussion of proposed feasibility and infeasibility criteria and 
procedures the Permittees shall employ to make a determination of 
when biotreatment will be allowed at a Regulated Project site. 
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(2) Status Report on Application of Feasibility/Infeasibility Criteria – By 
December 1, 2013, the Permittees shall submit a report to the Water Board 
containing the following information: 

Discussion of the most common feasibility and infeasibility criteria 
employed since implementation of Provision C.3.c requirements, 
including site-specific examples; 
Discussion of barriers, including institutional and technical site specific 
constraints, to implementation of harvesting and reuse, infiltration, or 
evapotranspiration, and proposed strategies for removing these 
identified barriers; 
If applicable, discussion of proposed changes to feasibility and 
infeasibility criteria and rationale for the changes; and 
Guidance for the Permittees to make a consistent and appropriate 
determination of the feasibility of harvesting and reuse, infiltration, or 
evapotranspiration for each Regulated Project. 

(3) Model Biotreatment Soil Media Specifications - By December 1, 2010, the 
Permittees, collaboratively or individually, shall submit a report to the 
Water Board containing the following information: 

Proposed soil media specifications for biotreatment systems;  
Proposed soil testing methods to verify a long-term infiltration rate of 5-
10 inches/hour; 
Relevant literature and field data showing the feasibility of the 
minimum design specifications; 
Relevant literature, field, and analytical data showing adequate pollutant 
removal and compliance with the Provision C.3.d hydraulic sizing 
criteria; and
Guidance for the Permittees to apply the minimum specifications in a 
consistent and appropriate manner. 

(4) Green Roof Minimum Specifications - By May 1, 2011, the Permittees, 
collaboratively or individually, shall submit a report to the Water Board 
containing the following information: 

Proposed minimum design specifications for green roofs;  
Relevant literature and field data showing the feasibility of the 
minimum design specifications; 
Relevant literature, field, and analytical data showing adequate pollutant 
removal and compliance with the Provision C.3.d hydraulic sizing 
criteria;
Discussion of data and lessons learned from already installed green 
roofs;
Discussion of barriers, including institutional and technical site specific 
constraints, to installation of green roofs and proposed strategies for 
removing these identified barriers; and 
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Guidance for the Permittees to apply the minimum specifications in a 
consistent and appropriate manner. 

(5) Report the method(s) of implementation of Provisions C.3.c.i above in the 
2012 Annual Report. For specific tasks listed above that are reported using 
the reporting tables required for Provision C.3.b.v, a reference to those 
tables will suffice.   

C.3.d. Numeric Sizing Criteria for Stormwater Treatment Systems 
i. Task Description – The Permittees shall require that stormwater treatment 

systems constructed for Regulated Projects meet at least one of the following 
hydraulic sizing design criteria: 
(1) Volume Hydraulic Design Basis – Treatment systems whose primary 

mode of action depends on volume capacity shall be designed to treat 
stormwater runoff equal to: 
(a) The maximized stormwater capture volume for the area, on the basis 

of historical rainfall records, determined using the formula and 
volume capture coefficients set forth in Urban Runoff Quality 
Management, WEF Manual of Practice No. 23/ASCE Manual of 
Practice No. 87, (1998), pages 175–178 (e.g., approximately the 85th 
percentile 24-hour storm runoff event); or 

(b) The volume of annual runoff required to achieve 80 percent or more 
capture, determined in accordance with the methodology set forth in 
Section 5 of the California Stormwater Quality Association’s 
Stormwater Best Management Practice Handbook, New Development 
and Redevelopment (2003), using local rainfall data. 

(2) Flow Hydraulic Design Basis –  Treatment systems whose primary mode 
of action depends on flow capacity shall be sized to treat: 
(a) 10 percent of the 50-year peak flowrate; 
(b) The flow of runoff produced by a rain event equal to at least two 

times the 85th percentile hourly rainfall intensity for the applicable 
area, based on historical records of hourly rainfall depths; or 

(c) The flow of runoff resulting from a rain event equal to at least 0.2 
inches per hour intensity. 

(3) Combination Flow and Volume Design Basis – Treatment systems that 
use a combination of flow and volume capacity shall be sized to treat at 
least 80 percent of the total runoff over the life of the project, using local 
rainfall data.  

ii. Implementation Level – The Permittees shall immediately require the controls 
in this task. 
Due Date for Full Implementation – Immediate, except December 1, 2010, for 
Vallejo Permittees. 

iii. Reporting – Permittees shall use the reporting tables required in Provision 
C.3.b.v.
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iv. Limitations on Use of Infiltration Devices in Stormwater Treatment 
Systems
(1) For Regulated Projects, each Permittee shall review planned land use and 

proposed treatment design to verify that installed stormwater treatment 
systems with no under-drain, and that function primarily as infiltration 
devices, should not cause or contribute to the degradation of groundwater 
quality at project sites.  An infiltration device is any structure that is 
deeper than wide and designed to infiltrate stormwater into the subsurface 
and, as designed, bypass the natural groundwater protection afforded by 
surface soil.  Infiltration devices include dry wells, injection wells, and 
infiltration trenches (includes french drains). 

(2) For any Regulated Project that includes plans to install stormwater 
treatment systems which function primarily as infiltration devices, the 
Permittee shall require that: 
(a) Appropriate pollution prevention and source control measures are 

implemented to protect groundwater at the project site, including the 
inclusion of a minimum of two feet of suitable soil to achieve a 
maximum 5 inches/hour infiltration rate for the infiltration system; 

(b) Adequate maintenance is provided to maximize pollutant removal 
capabilities; 

(c) The vertical distance from the base of any infiltration device to the 
seasonal high groundwater mark is at least 10 feet. (Note that some 
locations within the Permittees’ jurisdictions are characterized by 
highly porous soils and/or high groundwater tables. In these areas, a 
greater vertical distance from the base of the infiltration device to the 
seasonal high groundwater mark may be appropriate, and treatment 
system approvals should be subject to a higher level of analysis that 
considers the potential for pollutants (such as from onsite chemical 
use), the level of pretreatment to be achieved, and other similar 
factors in the overall analysis of groundwater safety); 

(d) Unless stormwater is first treated by a method other than infiltration, 
infiltration devices are not approved as treatment measures for runoff 
from areas of industrial or light industrial activity; areas subject to 
high vehicular traffic (i.e., 25,000 or greater average daily traffic on a 
main roadway or 15,000 or more average daily traffic on any 
intersecting roadway); automotive repair shops; car washes; fleet 
storage areas (e.g., bus, truck); nurseries; and other land uses that pose 
a high threat to water quality;

(e) Infiltration devices are not placed in the vicinity of known 
contamination sites unless it has been demonstrated that increased 
infiltration will not increase leaching of contaminants from soil, alter 
groundwater flow conditions affecting contaminant migration in 
groundwater, or adversely affect remedial activities; and 

(f) Infiltration devices are located a minimum of 100 feet horizontally 
away from any known water supply wells, septic systems, and 
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underground storage tanks with hazardous materials.  (Note that some 
locations within the Permittees’ jurisdictions are characterized by 
highly porous soils and/or high groundwater tables. In these areas, a 
greater horizontal distance from the infiltration device to known water 
supply wells, septic systems, or underground storage tanks with 
hazardous materials may be appropriate, and treatment system 
approvals should be subject to a higher level of analysis that considers 
the potential for pollutants (such as from onsite chemical use), the 
level of pretreatment to be achieved, and other similar factors in the 
overall analysis of groundwater safety). 

C.3.e. Alternative or In-Lieu Compliance with Provision C.3.c.  
i. The Permittees may allow a Regulated Project to provide alternative compliance 

with Provision C.3.c in accordance with one of the two options listed below: 

(1) Option 1:  LID Treatment at an Offsite Location 
Treat a portion of the amount of runoff identified in Provision C.3.d for the 
Regulated Project’s drainage area with LID treatment measures onsite or 
with LID treatment measures at a joint stormwater treatment facility and
treat the remaining portion of the Provision C.3.d runoff with LID 
treatment measures at an offsite project in the same watershed. The offsite 
LID treatment measures must provide hydraulically-sized treatment (in 
accordance with Provision C.3.d) of an equivalent quantity of both 
stormwater runoff and pollutant loading and achieve a net environmental 
benefit.

(2) Option 2: Payment of In-Lieu Fees 
Treat a portion of the amount of runoff identified in Provision C.3.d for the 
Regulated Project’s drainage area with LID treatment measures onsite or 
with LID treatment measures at a joint stormwater treatment facility and
pay equivalent in-lieu fees5 to treat the remaining portion of the Provision 
C.3.d runoff with LID treatment measures at a Regional Project.6 The 
Regional Project must achieve a net environmental benefit.   

(3) For the alternative compliance options described in Provision C.3.e.i.(1) 
and (2) above, offsite projects must be constructed by the end of 
construction of the Regulated Project. If more time is needed to construct 
the offsite project, for each additional year, up to three years, after the 
construction of the Regulated Project, the offsite project must provide an 
additional 10% of the calculated equivalent quantity of both stormwater 
runoff and pollutant loading. Regional Projects must be completed within 
three years after the end of construction of the Regulated Project. 
However, the timeline for completion of the Regional Project may be 

5 In-lieu fees – Monetary amount necessary to provide both hydraulically-sized treatment (in accordance with 
Provision C.3.d) with LID treatment measures of an equivalent quantity of stormwater runoff and pollutant 
loading, and a proportional share of the operation and maintenance costs of the Regional Project. 
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extended, up to five years after the completion of the Regulated Project, 
with prior Executive Officer approval. Executive Officer approval will be 
granted contingent upon a demonstration of good faith efforts to 
implement the Regional Project, such as having funds encumbered and 
applying for the appropriate regulatory permits.    

ii. Special Projects 
(1) When considered at the watershed scale, certain types of smart growth, 

high density, and transit-oriented development can either reduce existing 
impervious surfaces, or create less “accessory” impervious areas and 
automobile-related pollutant impacts.  Incentive LID treatment reduction 
credits approved by the Water Board may be applied to these types of 
Special Projects. 

(2) By December 1, 2010, the Permittees shall submit a proposal to the Water 
Board containing the following information: 

Identification of the types of projects proposed for consideration of LID 
treatment reduction credits and an estimate of the number and 
cumulative area of potential projects during the remaining term of this 
Permit for each type of project; 
Identification of institutional barriers and/or technical site-specific 
constraints to providing 100% LID treatment onsite that justify the 
allowance for non-LID treatment measures onsite; 
Specific criteria for each type of Special Project proposed, including 
size, location, minimum densities, minimum floor area ratios, or other 
appropriate limitations; 
Identification of specific water quality and environmental benefits 
provided by these types of projects that justify the allowance for non-
LID treatment measures onsite; 
Proposed LID treatment reduction credit for each type of Special 
Project and justification for the proposed credits. The justification shall 
include identification and an estimate of the specific water quality 
benefit provided by each type of Special Project proposed for LID 
treatment reduction credit; and 
Proposed total treatment reduction credit for Special Projects that may 
be characterized by more than one category and justification for the 
proposed total credit. 

iii. Effective Date –  December 1, 2011.

iv. Implementation Level 
(1) For any private development project for which a planning application has 

been deemed complete by a Permittee on or before the Permit effective 
date, Provisions C.3.e.i-ii shall not apply so long as the project applicant is 
diligently pursuing the project.  Diligent pursuance  may be demonstrated 
by the project applicant’s submittal of supplemental information to the 
original application, plans, or other documents required for any necessary 
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approvals of the project by the Permittee. If during the time period 
between the Permit effective date and the required implementation date of 
December 1, 2011, the project applicant has not taken any action to obtain 
the necessary approvals from the Permittee, the project will then be subject 
to the requirements of Provision C.3.e.i-ii.  

(2) For public projects for which funding has been committed and 
construction is scheduled to begin by December 1, 2012, the requirements 
of Provisions C.3.e.i-ii shall not apply. 

(3) Provisions C.3.e.i-ii supersede any Alternative Compliance Policies 
previously approved by the Executive Officer 

(4) For all offsite projects and Regional Projects installed in accordance with 
Provision C.3.e.i-ii, the Permittees shall meet the Operation & 
Maintenance (O&M) requirements of Provision C.3.h. 

v. Reporting –The Permittees shall submit the ordinance/legal authority and 
procedural changes made, if any, to implement Provision C.3.e with their 2012 
Annual Report. Annual reporting thereafter shall be done in conjunction with 
reporting requirements under Provision C.3.b.v. 
Any Permittee choosing to require 100% LID treatment onsite for all Regulated 
Projects and not allow alternative compliance under Provision C.3.e, shall 
include a statement to that effect in the 2012 Annual Report and all subsequent 
Annual Reports. 

C.3.f. Alternative Certification of Stormwater Treatment Systems 
i. Task Description – In lieu of reviewing a Regulated Project’s adherence to 

Provision C.3.d, a Permittee may elect to have a third party conduct detailed 
review and certify the Regulated Project’s adherence to Provision C.3.d. The 
third party reviewer must be a Civil Engineer or a Licensed Architect or 
Landscape Architect registered in the State of California, or staff of another 
Permittee subject to the requirements of this Permit. 

ii. Implementation Level – Any Permittee accepting third-party reviews must 
make a reasonable effort to ensure that the third party has no conflict of interest 
with regard to the Regulated Project in question. That is, any consultant or 
contractor (or his/her employees) hired to design and/or construct a stormwater 
treatment system for a Regulated Project shall not also be the certifying third 
party. The Permittee must verify that the third party certifying any Regulated 
Project has current training on stormwater treatment system design (within three 
years of the certification signature date) for water quality and understands the 
groundwater protection principles applicable to Regulated Project sites. 
Training conducted by an organization with stormwater treatment system design 
expertise (such as a college or university, the American Society of Civil 
Engineers, American Society of Landscape Architects, American Public Works 
Association, California Water Environment Association (CWEA), BASMAA, 
National Association of Flood & Stormwater Management Agencies, California 
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Stormwater Quality Association (CASQA), or the equivalent, may be 
considered qualifying training. 

iii. Reporting – Projects reviewed by third parties shall be noted in reporting tables 
for Provision C.3.b.

C.3.g. Hydromodification Management 
i. Hydromodification Management (HM) Projects are Regulated Projects that 

create and/or replace one acre or more of impervious surface and are not 
specifically excluded within the requirements of Attachments B–F. A project 
that does not increase impervious surface area over the pre-project condition is 
not an HM Project. All HM Projects shall meet the Hydromodification 
Management Standard of Provision C.3.g.ii. 

ii. HM Standard 
Stormwater discharges from HM Projects shall not cause an increase in the 
erosion potential of the receiving stream over the pre-project (existing) 
condition. Increases in runoff flow and volume shall be managed so that post-
project runoff shall not exceed estimated pre-project rates and durations, where 
such increased flow and/or volume is likely to cause increased potential for 
erosion of creek beds and banks, silt pollutant generation, or other adverse 
impacts on beneficial uses due to increased erosive force. The demonstration 
that post-project stormwater runoff does not exceed estimated pre-project runoff 
rates and durations shall include the following: 
(1) Range of Flows to Control: For Alameda, Contra Costa, San Mateo, and 

Santa Clara Permittees, HM controls shall be designed such that post-
project stormwater discharge rates and durations match pre-project 
discharge rates and durations from 10 % of the pre-project 2-year peak 
flow7 up to the pre-project 10-year peak flow. For Fairfield-Suisun 
Permittees, HM controls shall be designed such that post-project 
stormwater discharge rates and durations shall match from 20 percent of 
the 2-year peak flow up to the pre-project 10-year peak flow.  Contra 
Costa Permittees, when using pre-sized and pre-designed Integrated 
Management Practices (IMPs) per Attachment C of this Order, are not 
required to meet the low-flow criterion of 10% of the 2-year peak flow. 
These IMPs are designed to control 20% of the 2-year peak flow.  After 
the Contra Costa Permittees conduct the required monitoring specified in 
Attachment C, the design of these IMPs will be reviewed. 

(2) Goodness of Fit Criteria: The post-project flow duration curve shall not 
deviate above the pre-project flow duration curve by more than 10 percent 
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7  Where referred to in this Order, the 2-year peak flow is determined using a flood frequency analysis based on 
USGS Bulletin 17 B to obtain the peak flow statistically expected to occur at a 2-year recurrence interval. In this 
analysis, the appropriate record of hourly rainfall data (e.g., 35-50 years of data) is run through a continuous 
simulation hydrologic model, the annual peak flows are identified, rank ordered, and the 2-year peak flow is 
estimated. Such models include USEPA’s Hydrologic Simulation Program—Fortran (HSPF), U.S. Army Corps 
of Engineers’ Hydrologic Engineering Center-Hydrologic Modeling System (HEC-HMS), and USEPA’s Storm 
Water Management Model (SWMM). 
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over more than 10 percent of the length of the curve corresponding to the 
range of flows to control. 

(3) Precipitation Data: Precipitation data used in the modeling of HM 
controls shall, at a minimum, be 30 years of hourly rainfall data 
representative of the area being modeled. Where a longer rainfall record is 
available, the longer record shall be used.

(4) Calculating Post-Project Runoff: Retention and detention basins shall be 
considered impervious surfaces for purposes of calculating post-project 
runoff. Pre- and post-project runoff shall be calculated and compared for 
the entire site, without separating or excluding areas that may be 
considered self-retaining. 

(5) Existing HM Control Requirements: The Water Board has adopted HM 
control requirements for all Permittees (except for the Vallejo Permittees), 
and these adopted requirements are attached to this Order as listed below. 
The Permittees shall comply with all requirements in their own Permittee- 
specific Attachment, unless otherwise specified by this Order. In all cases, 
the HM Standard shall be achieved.

Attachment B for Alameda Permittees 
Attachment C for Contra Costa Permittees 
Attachment D for Fairfield-Suisun Permittees 
Attachment E for San Mateo Permittees 
Attachment F for Santa Clara Permittees 

iii. Types of HM Controls 
Projects shall meet the HM Standard using any of the following HM controls or 
a combination thereof. 

(1) Onsite HM controls are flow duration control structures and hydrologic 
source controls that collectively result in the HM Standard being met at the 
point(s) where stormwater runoff discharges from the project site. 

(2) Regional HM controls are flow duration control structures that collect 
stormwater runoff discharge from multiple projects (each of which shall 
incorporate hydrologic source control measures as well) and are designed 
such that the HM Standard is met for all the projects at the point where the 
regional HM control discharges. 

(3) In-stream measures shall be an option only where the stream, which 
receives runoff from the project, is already impacted by erosive flows and 
shows evidence of excessive sediment, erosion, deposition, or is a 
hardened channel. 
In-stream measures involve modifying the receiving stream channel slope 
and geometry so that the stream can convey the new flow regime without 
increasing the potential for erosion and aggradation. In-stream measures 
are intended to improve long-term channel stability and prevent erosion by 
reducing the erosive forces imposed on the channel boundary. 
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In-stream measures, or a combination of in-stream and onsite controls, 
shall be designed to achieve the HM Standard from the point where the 
project(s) discharge(s) to the stream to the mouth of the stream or to 
achieve an equivalent degree of flow control mitigation (based on amount 
of impervious surface mitigated) as part of an in-stream project located in 
the same watershed. Designing in-stream controls requires a hydrologic 
and geomorphic evaluation (including a longitudinal profile) of the stream 
system downstream and upstream of the project. As with all in-stream 
activities, other regulatory permits must be obtained by the project 
proponent.8

iv. Reporting
For each HM Project approved during the reporting period, the following 
information shall be reported electronically in tabular form. This information 
shall be added to the required reporting information specified in Provision 
C.3.b.v.
(1) Device(s) or method(s) used to meet the HM Standard, such as detention 

basin(s), biodetention unit(s), regional detention basin, or in-stream 
control;

(2) Method used by the project proponent to design and size the device or 
method used to meet the HM Standard; and 

(3) Other information as required in the Permittee’s existing HM 
requirements, as shown in Attachments B–F. 

v. Vallejo Permittees shall complete the following tasks in lieu of complying with 
Provisions C.3.g.i-iv. 

(1) Develop a Hydrograph Modification Management Plan (HMP) for 
meeting the requirements of Provisions C.3.g.i–iv.  The Vallejo 
Permittees’ HMP shall be subject to approval by the Water Board. 

(2) Vallejo Permittees shall include the following in their HMP: 
(a) A map of the City of Vallejo, delineating areas where the HM 

Standard applies. The HM Standard shall apply in all areas except 
where a project: 

discharges stormwater runoff into creeks or storm drains that 
are concrete-lined or significantly hardened (e.g., with rip-rap, 
sackrete) downstream to their outfall in San Francisco Bay; 
discharges to an underground storm drain discharging to the 
Bay; or 
is located in a highly developed watershed.9

8  In-stream control projects require a Stream Alteration Agreement from the California Department of Fish & 
Game, a CWA section 404 permit from the U.S. Army Corps of Engineers, and a section 401 certification from 
the Water Board. Early discussions with these agencies on the acceptability of an in-stream modification are 
necessary to avoid project delays or redesign. 
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However, plans to restore a creek reach may reintroduce the 
applicability of HM controls, and would need to be addressed in the 
HMP;

(b) A thorough technical description of the methods project proponents 
may use to meet the HM Standard. Vallejo Permittees shall use the 
same methodologies, or similar methodologies, to those already in use 
in the Bay Area to meet the HM Standard. Contra Costa sizing charts 
may be used on projects up to ten acres after any necessary 
modifications are made to the sizes to control runoff rates and 
durations from ten percent of the pre-project 2-year peak flow to the 
pre-project 10-year peak flow, and adjustments are made for local 
rainfall and soil types; 

(c) A description of any land use planning measures the City of Vallejo 
will take (e.g., stream buffers and stream restoration activities, 
including restoration-in-advance of floodplains, revegetation, and use 
of less-impacting facilities at points of discharge) to allow expected 
changes in stream channel cross sections, stream vegetation, and 
discharge rates, velocities, and/or durations without adverse impacts 
on stream beneficial uses;  

(d) A description of how the Vallejo Permittees will incorporate these 
requirements into their local approval processes, and a schedule for 
doing so; and 

(e) Guidance for City of Vallejo project proponents explaining how to 
meet the HM Standard. 

(3) Vallejo Permittees shall complete the HMP according to the schedule 
below. All required documents shall be submitted acceptable to the 
Executive Officer, except the HMP, which shall be submitted to the Water 
Board for approval. Vallejo Permittees shall report on the status of HMP 
development and implementation in each Annual Report and shall also 
provide a summary of projects incorporating measures to address 
Provision C.3.g and the measures used. 

By April 1, 2011, submit a detailed workplan and schedule for 
completion of the information required in Provision C.3.g.v.(2). 
By December 1, 2011, submit the map required in Provision 
C.3.g.v.(2)(a).
By April 1, 2012, submit a draft HMP. 
By December 1, 2012, provide responses to Water Board comments 
on the draft HMP so that the final HMP is submitted for Water Board 
approval by July 1, 2013. 
Upon adoption by the Water Board, implement the HMP, which shall 
include the requirements of this measure. Before approval of the HMP 
by the Water Board, Vallejo Permittees shall encourage early 
implementation of measures likely to be included in the HMP. 
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C.3.h. Operation and Maintenance of Stormwater Treatment Systems 
i. Task Description – Each Permittee shall implement an Operation and 

Maintenance (O&M) Verification Program. 
ii. Implementation Level – At a minimum, the O&M Verification Program shall 

include the following elements: 
(1) Conditions of approval or other legally enforceable agreements or 

mechanisms for all Regulated Projects that, at a minimum, require at least 
one of the following from all project proponents and their successors in 
control of the Project or successors in fee title: 
(a) The project proponent’s signed statement accepting responsibility for 

the O&M of the installed onsite, joint, and/or offsite stormwater 
treatment system(s) and HM control(s) (if any) until such 
responsibility is legally transferred to another entity; 

(b) Written conditions in the sales or lease agreements or deed for the 
project that requires the buyer or lessee to assume responsibility for 
the O&M of the onsite, joint, and/or offsite installed stormwater 
treatment system(s) and HM control(s) (if any) until such 
responsibility is legally transferred to another entity; 

(c) Written text in project deeds, or conditions, covenants and restrictions 
(CCRs) for multi-unit residential projects that require the 
homeowners association or, if there is no association, each individual 
owner to assume responsibility for the O&M of the installed onsite, 
joint, and/or offsite stormwater treatment system(s) and HM 
control(s) (if any) until such responsibility is legally transferred to 
another entity; or 

(d) Any other legally enforceable agreement or mechanism, such as 
recordation in the property deed, that assigns the O&M responsibility 
for the installed onsite, joint, and/or offsite treatment system(s) and 
HM control(s) (if any) to the project owner(s) or the Permittee. 

(2) Coordination with the appropriate mosquito and vector control agency 
with jurisdiction to establish a protocol for notification of installed 
stormwater treatment systems and HM controls.  

(3) Conditions of approval or other legally enforceable agreements or 
mechanisms for all Regulated Projects that require the granting of site 
access to all representatives of the Permittee, local mosquito and vector 
control agency staff, and Water Board staff, for the sole purpose of 
performing O&M inspections of the installed stormwater treatment 
system(s) and HM control(s) (if any). 

(4) A written plan and implementation of the plan that describes O&M 
(including inspection) of all Regional Projects and regional HM controls 
that are Permittee-owned and/or operated. 

(5) A database or equivalent tabular format of all Regulated Projects (public 
and private) that have installed onsite, joint, and/or offsite stormwater 
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treatment systems. This database or equivalent tabular format shall include 
the following information for each Regulated Project: 
(a) Name and address of the Regulated Project; 
(b) Specific description of the location (or a map showing the location) of 

the installed stormwater treatment system(s) and HM control(s) (if 
any);

(c) Date(s) that the treatment system(s) and HM controls (if any) is/are 
installed; 

(d) Description of the type and size of the treatment system(s) and HM 
control(s) (if any) installed; 

(e) Responsible operator(s) of each treatment system and HM control (if 
any);

(f) Dates and findings of inspections (routine and follow-up) of the 
treatment system(s) and HM control(s) (if any) by the Permittee; and 

(g) Any problems and corrective or enforcement actions taken. 

(6) A prioritized plan for inspecting all installed stormwater treatment systems 
and HM controls. At a minimum, this prioritized plan must specify the 
following for each fiscal year: 
(a) Inspection by the Permittee of all newly installed stormwater 

treatment systems and HM controls within 45 days of installation to 
ensure approved plans have been followed; 

(b) Inspection by the Permittee of at least 20 percent of the total number 
(at the end of the preceding fiscal year) of installed stormwater 
treatment systems and HM controls; 

(c) Inspection by the Permittee of at least 20 percent of the total number 
(at the end of the preceding fiscal year) of installed vault-based 
systems; and 

(d) Inspection by the Permittee of all installed stormwater treatment 
systems subject to Provision C.3, at least once every five years. 

iii. Maintenance Approvals:  The Permittees shall ensure that onsite, joint, and 
offsite stormwater treatment systems and HM controls installed by Regulated 
Projects are properly operated and maintained for the life of the projects.  In 
cases where the responsible party for a stormwater treatment system or HM 
control has worked diligently and in good faith with the appropriate State and 
federal agencies to obtain approvals necessary to complete maintenance 
activities for the treatment system or HM control, but these approvals are not 
granted, the Permittees shall be deemed to be in compliance with this Provision. 
Permittees shall ensure that constructed wetlands installed by Regulated Projects 
and used for urban runoff treatment shall abide by the Water Board’s Resolution 
No. 94-102:  Policy on the Use of Constructed Wetlands for Urban Runoff 
Pollution Control and the O&M requirements contained therein. 
Due Date for Full Implementation:  Immediate for Provisions C.3.h.i, 
C.3.h.ii.(1), and C.3.h.iii, and December 1, 2010, for Provisions C.3.h.ii.(2)-(6). 
For Vallejo Permittees: December 1, 2010, for Provisions C.3.h.i-iii. 
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iv. Reporting: Beginning with the 2010 Annual Report 
(1) For each Regulated Project inspected during the reporting period (fiscal 

year) the following information shall be reported to the Water Board 
electronically in tabular form as part of the Annual Report (as set forth in 
the Provision C.3.h. Sample Reporting Table attached): 

Name of facility/site inspected. 
Location (street address) of facility/site inspected. 
Name of responsible operator for installed stormwater treatment 
systems and HM controls. 
For each inspection: 

Date of inspection. 
Type of inspection (e.g., initial, annual, follow-up, spot). 
Type(s) of stormwater treatment systems inspected (e.g., swale, 
bioretention unit, tree well, etc.) and an indication of whether the 
treatment system is an onsite, joint, or offsite system. 
Type of HM controls inspected. 
Inspection findings or results (e.g., proper installation, proper 
operation and maintenance, system not operating properly because 
of plugging, bypass of stormwater because of improper 
installation, maintenance required immediately, etc.). 
Enforcement action(s) taken, if any (e.g., verbal warning, notice of 
violation, administrative citation, administrative order). 

(2) On an annual basis, before the wet season, provide a list of newly installed 
(installed within the reporting period) stormwater treatment systems and 
HM controls to the local mosquito and vector control agency and the 
Water Board. This list shall include the facility locations and a description 
of the stormwater treatment measures and HM controls installed. 

(3) Each Permittee shall report the following information in the Annual 
Report each year: 
(a) A discussion of the inspection findings for the year and any common 

problems encountered with various types of treatment systems and/or 
HM controls.  This discussion should include a general comparison to 
the inspection findings from the previous year.   

(b) A discussion of the effectiveness of the Permittee’s O&M Program 
and any proposed changes to improve the O&M Program (e.g., 
changes in prioritization plan or frequency of O&M inspections, other 
changes to improve effectiveness of program). 

C.3.i. Required Site Design Measures for Small Projects and Detached Single-Family 
Home Projects 
i. Task Description – The Permittees shall require all development projects, 

which create and/or replace > 2500 ft2 to < 10,000 ft2 of impervious surface, and 
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detached single-family home projects,10 which create and/or replace 2,500 
square feet or more of impervious surface, to install one or more of the 
following site design measures:     

Direct roof runoff into cisterns or rain barrels for reuse. 
Direct roof runoff onto vegetated areas. 
Direct runoff from sidewalks, walkways, and/or patios onto vegetated 
areas.
Direct runoff from driveways and/or uncovered parking lots onto 
vegetated areas. 
Construct sidewalks, walkways, and/or patios with permeable 
surfaces.3

Construct bike lanes, driveways, and/or uncovered parking lots with 
permeable surfaces.3

This provision applies to all development projects that require approvals and/or 
permits issued under the Permittee’s’ planning, building, or other comparable 
authority.

ii. Implementation Level – All elements of this task shall be fully implemented by 
December 1, 2012.  

iii. Reporting – On an annual basis, discuss the implementation of the requirements 
of Provision C.3.i, including ordinance revisions, permit conditions, 
development of standard specifications and/or guidance materials, and staff 
training.

iv. Task Description – The Permittees shall develop standard specifications for lot-
scale site design and treatment measures (e.g., for roof runoff and paved areas) 
as a resource for single-family homes and small development projects. 

v. Implementation Level – This task may be fulfilled by the Permittees 
cooperating on a countywide or regional basis. 

Due Date for Full Implementation – December 1, 2012.  
vi. Reporting – A report containing the standard specifications for lot-scale 

treatment BMPs shall be submitted by December 1, 2012. 

10 Detached single-family home project – The building of one single new house or the addition and/or 
replacement of impervious surface to one single existing house, which is not part of a larger plan of 
development. 
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C.4. Industrial and Commercial Site Controls 
Each Permittee shall implement an industrial and commercial site control program at all 
sites which could reasonably be considered to cause or contribute to pollution of 
stormwater runoff, with inspections and effective follow-up and enforcement to abate 
actual or potential pollution sources consistent with each Permittee’s respective 
Enforcement Response Plan (ERP), to prevent discharge of pollutants and impacts on 
beneficial uses of receiving waters. Inspections shall confirm implementation of 
appropriate and effective BMPs and other pollutant controls by industrial and commercial 
site operators.

C.4.a. Legal Authority for Effective Site Management 
i. Task Description – Permittees shall have sufficient legal enforcement authority 

to obtain effective stormwater pollutant control on industrial sites.  Permittees 
shall have the ability to inspect and require effective stormwater pollutant 
control and to escalate progressively stricter enforcement to achieve expedient 
compliance and pollutant abatement at commercial and industrial sites within 
their jurisdiction.

ii.  Implementation Level
(1) Permittees shall have the legal authority to oversee, inspect, and require 

expedient compliance and pollution abatement at all industrial and 
commercial sites which may be reasonably considered to cause or 
contribute to pollution of stormwater runoff. Permittees shall have the 
legal authority to require implementation of appropriate BMPs at 
industrial and commercial to address pollutant sources associated with 
outdoor process and manufacturing areas, outdoor material storage areas, 
outdoor waste storage and disposal areas, outdoor vehicle and equipment 
storage and maintenance areas, outdoor parking areas and access roads, 
outdoor wash areas, outdoor drainage from indoor areas, rooftop 
equipment, and contaminated and erodible surface areas, and other sources 
determined by the Permittees or Water Board Executive Officer to have a 
reasonable potential to contribute to pollution of stormwater runoff.  

(2) Permittees shall notify the discharger of any actual or potential pollutant 
sources and violations and require problem correction within a reasonably 
short and expedient time frame commensurate with the threat to water 
quality. Permittees shall require timely correction of problems involving 
rapid temporary repair, and may allow longer time periods for 
implementation of more permanent solutions, if these require significant 
capital expenditure or construction. Violations shall be corrected prior to 
the next rain event or within 10 business days after the violations are 
noted. If more than 10 business days are required for correction, a 
rationale shall be given in the tabulated sheets. 
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C.4.b. Industrial and Commercial Business Inspection Plan (Inspection Plan) 
i. Task Description – Permittees shall develop and implement an inspection plan 

that will serve as a prioritized inspection workplan. This inspection plan will 
allow inspection staff to categorize the commercial and industrial sites within 
the Permittee’s jurisdiction by pollutant threat and inspection frequency, change 
inspection frequency based on site performance, and add and remove sites as 
businesses open and close.
The Inspection Plan shall contain the following information: 

(1) Total number and a list of industrial and commercial facilities requiring 
inspection, within each Permittee’s jurisdiction, to be determined on the 
basis of a prioritization criteria designed to assign a more frequent 
inspection schedule to the highest priority facilities per Section C.4.b.ii. 
below.

(2) A description of the process for prioritizing inspections and frequency of 
inspections. If any geographical areas are to be targeted for inspections 
due to high potential for stormwater pollution, these areas should be 
indicated in the Inspection Plan. A mechanism to include newly opened 
businesses that warrant inspection shall be included. 

ii. Implementation Level – Each Permittee shall annually update and maintain a list 
of industrial and commercial facilities in the Inspection Plan to inspect that 
could reasonably be considered to cause or contribute to pollution of stormwater 
runoff.  The following are some of the functional aspects of businesses and types 
of businesses that shall be included in the Inspection Plans: 
(1) Sites that include the following types of functions that may produce 

pollutants when exposed to stormwater include, but are not limited to: 
(a) Outdoor process and manufacturing areas 
(b) Outdoor material storage areas  
(c) Outdoor waste storage and disposal areas 
(d) Outdoor vehicle and equipment storage and maintenance areas 
(e) Outdoor wash areas 
(f) Outdoor drainage from indoor areas 
(g) Rooftop equipment  
(h) Other sources determined by the Permittee or Water Board to have a 

reasonable potential to contribute to pollution of stormwater runoff 

(2) The following types of Industrial and Commercial businesses that have a 
reasonable likelihood to be sources of pollutants to stormwater and non-
stormwater discharges:  
(a) Industrial facilities, as defined at 40 CFR 122.26(b)(14), including 

those subject to the State General NPDES Permit for Stormwater 
Discharges Associated with Industrial Activity (hereinafter the 
Industrial General Permit);  

0045436



Municipal Regional Stormwater Permit   NPDES No. CAS612008 
Order No. R2-2009-0074 Provision C.4. 

Provision C.4. Page 45 Date: October 14, 2009 

(b) Vehicle Salvage yards; 
(c) Metal and other recycled materials collection facilities, waste transfer 

facilities; 
(d) Vehicle mechanical repair, maintenance, fueling, or cleaning;
(e) Building trades central facilities or yards, corporation yards;
(f) Nurseries and greenhouses;
(g) Building material retailers and storage;  
(h) Plastic manufacturers; and 
(i) Other facilities designated by the Permittee or Water Board to have a 

reasonable potential to contribute to pollution of stormwater runoff. 

(3) Prioritization of Facilities 
Facilities of the types described in Provision 4.b.ii.(2) above and identified 
by the Permittees as having the reasonable potential to contribute to 
pollution of stormwater runoff shall be prioritized on the basis of the 
potential for water quality impact using criteria such as pollutant sources 
on site, pollutants of concern, proximity to a waterbody, violation history 
of the facility, and other relevant factors. 

(4) Types/Contents of Inspections 
Each Permittee shall conduct inspections to determine compliance with its 
ordinances and this Permit. Inspections shall include but not be limited to 
the following: 
(a) Prevention of stormwater runoff pollution or illicit discharge by 

implementing appropriate BMPs;  
(b) Visual observations for evidence of unauthorized discharges, illicit 

connections, and potential discharge of pollutants to stormwater; 
(c) Noncompliance with Permittee ordinances and other local 

requirements; and 
(d) Verification of coverage under the Industrial General Permit, if 

applicable. 
(5) Inspection Frequency – Permittees shall establish appropriate inspection 

frequencies for facilities based on Provision 4.b.ii (3) priority, potential for 
contributing pollution to stormwater runoff, and commensurate with the 
threat to water quality. 

(6) Record Keeping – For each facility identified in Provision 4.b.ii, the 
Permittee shall maintain a database or equivalent of the following 
information at a minimum: 
(a) Name and address of the business and local business operator; 
(b) A brief description of business activity including SIC code; 
(c) Inspection priority and inspection frequency; and 
(d) If coverage under the Industrial General Permit is required. 

iii. Reporting – The Permittees shall include the following in the Annual Report: 
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(1) The list of facilities identified in Provision 4.b.ii in the 2010 Annual 
Report and revisions or updates in subsequent annual reports; and 

(2) The list of facilities scheduled for inspection during the current fiscal year. 

C.4.c. Enforcement Response Plan (ERP) 
i. Task Description – Permittees shall develop and implement an ERP that will 

serve as a reference document for inspection staff to take consistent actions to 
achieve timely and effective compliance from all commercial and industrial site 
operators.

ii. Implementation Level – The ERP shall contain the following: 
(1) Required enforcement actions – including timeframes for corrections of 

problems – for various field violation scenarios. The ERP will provide 
guidance on appropriate use of the various enforcement tools, such as 
verbal and written notices of violation, citations, cleanup requirements, 
administrative and criminal penalties.  

(2) Timely Correction of Violations – All violations must be corrected in a 
timely manner with the goal of correcting them before the next rain event 
but no longer than 10 business days after the violations are discovered. If 
more than 10 business days are required for compliance, a rationale shall 
be recorded in the electronic database or equivalent tabular system. 
A description of the Permittee’s procedures for follow-up inspections and 
enforcement actions or referral to another agency, including appropriate 
time periods for each level of corrective action. 

(3) Referral and Coordination with Water Board – Each Permittee shall 
enforce its stormwater ordinances as necessary to achieve compliance at 
sites with observed violations. For cases in which Permittee enforcement 
tools are inadequate to remedy the noncompliance, the Permittee shall 
refer the case to the Water Board, district attorney or other relevant 
agencies for additional enforcement. 

(4) Recordkeeping – Permittees shall maintain adequate records to 
demonstrate compliance and appropriate follow-up enforcement responses 
for facilities inspected.  
Permittees shall maintain an electronic database or equivalent tabular 
system that contains the following information regarding industrial 
commercial site inspections: 

(a) Name of Facility/Site Inspected 
(b) Inspection Date 
(c) Industrial General Permit coverage required (Yes or No) 
(d) Compliance Status 
(e) Type of Enforcement (if applicable) 
(f) Type of Activity or Pollutant Source 
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Examples: Outdoor process/manufacturing areas, Outdoor material 
storage areas, Outdoor waste storage/disposal areas, outdoor vehicle 
and equipment storage/maintenance areas, Outdoor parking areas and 
access roads, Outdoor wash areas, Rooftop equipment, Outdoor 
drainage from indoor areas

(g) Specific Problems 
(h) Problem Resolution 
(i) Additional Comments 
The electronic database or equivalent tabular system shall be made readily 
available to the Executive Officer and during inspections and audits by the 
Water Board staff or its representatives.

(5) The ERP shall be developed and implemented by April 1, 2010.

iii. Reporting – Permittees shall include the following information in each Annual 
Report:
(1) Number of inspections conducted, Number of violations issued (excluding 

verbal warnings), Percentage of sites inspected in violation, and number 
and percent of violations resolved within 10 working days or otherwise 
deemed resolved in a longer but still timely manner; 

(2) Frequency and Types/categories of violations observed, Frequency and 
type of enforcement conducted; 

(3) Summary of types of violations noted by business category; and 
(4) Facilities that are required to have coverage under the Industrial General 

Permit, but have not filed for coverage. 

C.4.d. Staff Training 

i. Task Description
Permittees shall provide focused training for inspectors annually. Trainings may 
be Program-wide, Region-wide, or Permittee-specific. 

ii. Implementation Level  
At a minimum, train inspectors, within the 5-year term of this Permit, in the 
following topics: 

(1) Urban runoff pollution prevention; 
(2) Inspection procedures; 
(3) Illicit Discharge Detection, Elimination and follow-up; and 

(4) Implementation of typical BMPs at Industrial and Commercial Facilities. 
Permittees, either countywide or regionally, if they have not already done so, are 
encouraged to create or adopt guidance for inspectors or reference existing 
inspector guidance including the California Association of Stormwater Quality 
Agencies (CASQA) Industrial BMP Handbook. 
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iii. Reporting
The Permittees shall include the following information in the Annual Report: 

(1) Dates of trainings; 
(2) Training topics that have been covered; and 
(3) Percentage of Permittee inspectors attending training. 
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C.5. Illicit Discharge Detection and Elimination 
The purpose of this provision is to implement the illicit discharge prohibition and to 
ensure illicit discharges are detected and controlled that are not otherwise controlled 
under provision C4, Industrial and Commercial Site Controls and C6, Construction Site 
Controls. Permittees shall develop and implement an illicit discharge program that 
includes an active surveillance component and a centralized complaint collection and 
follow-up component to target illicit discharge and non-stormwater sources.  Permittees 
shall maintain a complaint tracking and follow-up data system as their primary 
accountability reporting for this provision. 

C.5.a. Legal Authority 
i. Task Description – Permittees shall have the legal authority to prohibit and 

control illicit discharges and escalate stricter enforcement to achieve expedient 
compliance.  

ii. Implementation Level 
(1) Permittees shall have adequate legal authority to address stormwater and 

non-stormwater pollution associated with, but not limited to the following: 
(a) Sewage;
(b) Discharges of wash water resulting from the cleaning of exterior 

surfaces and pavement, or the equipment and other facilities of any 
commercial business, or any other public or private facility;  

(c) Discharges of runoff from material storage areas, including containing 
chemicals, fuels, or other potentially polluting or hazardous materials;  

(d) Discharges of pool or fountain water containing chlorine, biocides, or 
other chemicals; discharges of pool or fountain filter backwash water;  

(e) Discharges of sediment, pet waste, vegetation clippings, or other 
landscape or construction-related wastes; and

(f) Discharges of food-related wastes (e.g., grease, fish processing, and 
restaurant kitchen mat and trash bin wash water, etc.).

(2) Permittees shall have adequate legal authority to prohibit, discover 
through inspection and surveillance, and eliminate illicit connections and 
discharges to storm drains. 

(3) Permittees shall have adequate legal authority to control the discharge of 
spills, dumping, or disposal of materials other than storm water to storm 
drains.

C.5.b. Enforcement Response Plan (ERP) 
i. Task Description – Permittees shall develop and implement an ERP that will 

serve as guidance for inspection staff to take consistent actions to achieve timely 
and effective abatement of illicit discharges. 

ii. Implementation Level – The ERP shall contain the following:  
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(1) Recommended responses and enforcement actions – including timeframes 
for corrections of problems – for various types and degree of violations. 
The ERP shall provide guidelines on when to employ the range of 
regulatory responses from warnings, citations and cleanup and cost 
recovery, to administrative or criminal penalties.  

(2) Timely Correction of Violations: All violations must be corrected in a 
timely manner with the goal of correcting them before the next rain event 
but no longer than 10 business days after the violations are discovered. If 
more than 10 business days are required for compliance, a rationale shall 
be recorded in the electronic database or equivalent tabular system. 
Immediate correction can be temporary and short-term if a long-term, 
permanent correction will involve significant resources and construction 
time. An example would be replumbing of a wash area to the sanitary 
sewer, which would involve an immediate short-term, temporary fix 
followed by permanent replumbing. 

(3) If corrective actions are not implemented promptly or if there are repeat 
violations, Permittees shall escalate responses as needed to achieve 
compliance, including referral to other agencies were necessary.   

(4) The ERP shall be developed and implemented by April 1, 2010. 

C.5.c. Spill and Dumping Response, Complaint Response, and Frequency of 
Inspections
i. Task Description – Permittees shall have a central contact point, including a 

phone number for complaints and spill reporting, and publicize this number to 
both internal Permittee staff and the public. If 911 is selected, also maintain and 
publicize a staffed, non-emergency phone number with voicemail, which is 
checked during normal business hours. 

Permittees shall develop a spill/dumping response flow chart and phone tree or 
contact list for internal use that shows the various responsible agencies and their 
contacts, who would be involved in illicit discharge incident response that goes 
beyond the Permittees immediate capabilities. The list shall be maintained and 
updated as changes occur. 
Permittees shall conduct reactive inspections in response to complaints and 
follow-up inspections as needed to ensure that corrective measures have been 
implemented to achieve and maintain compliance. 

ii. Implementation Level – Permittees will have the phone number and contact 
information available and integrated into training and outreach both to Permittee 
staff and the public by July 1, 2010. 

iii. Reporting – Submit the complaint and spill response phone number and spill 
contact list with the 2010 Annual Report and update annually if changes occur. 

C.5.d. Control of Mobile Sources 
i. Task Description – The purpose of this section is to establish oversight and 

control of pollutants associated with mobile business sources. 
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ii. Implementation Level – Each Permittee shall develop and implement a program 
to reduce the discharge of pollutants from mobile businesses.  
(1) The program shall include the following:

(a) Development and implementation of minimum standards and BMPs 
to be required for each of the various types of mobile businesses such 
as automobile washing, power washing, steam cleaning, and carpet 
cleaning. This guidance can be developed via county-wide or regional 
collaboration.

(b) Development and implementation of an enforcement strategy which 
specifically addresses the unique characteristics of mobile businesses.  

(c) Outreach to mobile businesses operating within the Permittee’s 
jurisdiction with minimum standards and BMP requirements and local 
ordinances through an outreach and education strategy.

(d) Inspection of mobile businesses as needed. 

(2) Permittees should cooperate regionally in developing and implementing 
their programs for mobile businesses, including sharing of mobile business 
inventories, BMP requirements, enforcement action information, and 
education.

iii. Reporting – Permittees shall report on implementation of minimum standards 
and BMPs for mobile business and their enforcement strategy in each Annual 
Report.

C.5.e. Collection System Screening - Municipal Separate Storm Sewer System (MS4) 
Map Availability 
i. Task Description – Permittees shall perform routine surveys for illicit discharges 

and illegal dumping in above ground check points in the collection system 
including elements that are typically inspected for other maintenance purposes, 
such as end of pipes, creeks, flood conveyances, storm drain inlets and catch 
basins, in coordination with public works/flood control maintenance surveys, 
video inspections of storm drains, and during other routine Permittee 
maintenance and inspection activities when Permittee staff are working in or 
near the MS4 system. 

ii. Implementation Level – Permittees shall develop and implement a screening 
program utilizing the USEPA/Center for Watershed Protection publication, 
“Illicit Discharge Detection and Elimination: A Guidance Manual for Program 
Development and Technical Assessment.”  Permittees shall implement the 
screening program by conducting a survey of strategic collection system check 
points (one screening point per square mile of Permittee urban and suburban 
jurisdiction area, less open space) including some key major outfalls draining 
industrial areas as defined in 40 CFR 122.26 (b)(5) once each year in dry 
weather conditions meaning no significant rainfall within the past 3 weeks. 
Routine surveys that occur on an ongoing basis during regular conveyance 
system inspections may be credited toward this requirement. Make maps of the 
MS4 publicly available, either electronically or in hard copy by July 1, 2010.
The public availability shall be through a publicized single point of contact that 
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is convenient for the public, such as a staffed counter or web accessible maps. 
The MS4 map availability shall be publicized through Permittee directories and 
web pages. 

iii. Reporting – Permittees shall provide a summary of their collection screening 
program, a summary of problems found during collection system screening, and 
any changes to the screening program in each Annual Report.

C.5.f. Tracking and Case Follow-up 
i. Task Description – All incidents or discharges reported to the complaint/spill 

system that might pose a threat to water quality shall be logged to track follow-
up and response through problem resolution. The data collected shall be 
sufficient to demonstrate escalating responses for repeated problems, and 
inter/intra-agency coordination, where appropriate. 

ii. Implementation Level – Create and maintain a water quality spill and discharge 
complaint tracking and follow-up in an electronic database or equivalent tabular 
system by April 1, 2010.  
The spill and discharge complaint tracking system shall contain the following 
information: 

(1) Complaint information: 
(a) Date and time of complaint 
(b) Type of pollutant 
(c) Problem Status (potential or actual discharge.) 

(2) Investigation information: 
(a) Date and time started 
(b) Type of pollutant 
(c) Entered storm drain and/or receiving water
(d) Date abated 
(e) Type of enforcement (if applicable) 

(3) Response time (days) 
(a) Call to investigation 
(b) Investigation to abatement 
(c) Call to abatement 
The electronic database or equivalent tabular system shall be made 
available to Water Board staff as needed for review of enforcement 
response through problem resolution.

iii. Reporting – Permittees shall provide the following information in the Annual Report:  

(1) Number of discharges reported; 
(2) Number of discharges reaching storm drains and/or receiving waters; 

(3) Number and percentage of discharges resolved in a timely manner; and 
(4) Summary of major types of discharges and complaints.
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C.6. Construction Site Control 
Each Permittee shall implement a construction site inspection and control program at all 
construction sites, with follow-up and enforcement consistent with each Permittee’s 
respective Enforcement Response Plan (ERP), to prevent construction site discharges of 
pollutants and impacts on beneficial uses of receiving waters. Inspections shall confirm 
implementation of appropriate and effective erosion and other construction pollutant 
controls by construction site operators/developers; and reporting shall demonstrate the 
effectiveness of this inspection and problem solution activity by the Permittees. 

C.6.a. Legal Authority for Effective Site Management 
i. Task Description – Permittees shall have the ability to require effective 

stormwater pollutant controls, and escalate progressively stricter enforcement to 
achieve expedient compliance and clean up at all public and private construction 
sites.

ii. Implementation Level 
(1) Permittees shall have the legal authority to require at all construction sites 

year round effective erosion control, run-on and runoff control, sediment 
control, active treatment systems (as appropriate), good site management, 
and non storm water management through all phases of construction 
(including but not limited to site grading, building, and finishing of lots) 
until the site is fully stabilized by landscaping or the installation of 
permanent erosion control measures.  

(2) Permittees shall have the legal authority to oversee, inspect, and require 
expedient compliance and clean up at all construction sites year round. 

iii. Reporting – Permittees shall certify adequacy of their respective legal authority 
in the 2010 Annual Report. 

C.6.b. Enforcement Response Plan (ERP) 
i. Task Description – Permittees shall develop and implement an ERP that will 

serve as a reference document for inspection staff to take consistent actions to 
achieve timely and effective compliance from all public and private construction 
site owners/operators. 

ii. Implementation Level 
(1) The ERP shall include required enforcement actions – including 

timeframes for corrections of problems – for various field violation 
scenarios.  All violations must be corrected in a timely manner with the 
goal of correcting them before the next rain event but no longer than 10 
business days after the violations are discovered. If more than 10 business 
days are required for compliance, a rationale shall be recorded in the 
electronic database or equivalent tabular system. 
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(2) If site owners/operators do not implement appropriate corrective actions in 
a timely manner, or if violations repeat, Permittees shall take progressively 
stricter responses to achieve compliance.  The ERP shall include the 
structure for progressively stricter responses and various violation 
scenarios that evoke progressively stricter responses. 

(3) The ERP shall be developed and implemented by April 1, 2010. 

C.6.c. Best Management Practices Categories 
i. Task Description – Permittees shall require all construction sites to have site 

specific, and seasonally- and phase-appropriate, effective Best Management 
Practices (BMPs) in the following six categories: 

Erosion Control 
Run-on and Run-off Control 
Sediment Control 
Active Treatment Systems (as necessary) 
Good Site Management 
Non Stormwater Management. 

Theses BMP categories are listed in State General NPDES Permit for Stormwater 
Discharges Associated with Construction Activities (hereinafter the Construction 
General Permit). 

ii. Implementation Level
The BMPs targeting specific pollutants within the six categories listed in C.6.c.i. 
shall be site specific. Site specific BMPs targeting specific pollutants from the 
six categories listed in C.6.c.i. can be a combination of BMPs from: 

California BMP Handbook, Construction, January 2003. 
Caltrans Stormwater Quality Handbooks, Construction Site Best 
Management Practices Manual, March 2003, and addenda. 
California Regional Water Quality Control Board, San Francisco Bay 
Region, Erosion and Sediment Control Field Manual, 2002. 
New BMPs available since the release of these Handbooks. 

C.6.d. Plan Approval Process 
i. Task Description – Permittees shall review erosion control plans for consistency 

with local requirements, appropriateness and adequacy of proposed BMPs for 
each site before issuance of grading permits for projects. Permittees shall also 
verify that sites disturbing one acre or more of land have filed a Notice of Intent 
for coverage under the Construction General Permit. 

ii. Implementation Level – Before approval and issuance of local grading permits, 
each Permittee shall perform the following: 
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(1) Review the site operator’s/developer’s erosion/pollution control plan or 
Stormwater Pollution Prevention Plan (SWPPP) to verify compliance with 
the Permittee’s grading ordinance and other local requirements. Also 
review the site operator’s/developer’s erosion/pollution control plan or 
SWPPP to verify that seasonally appropriate and effective BMPs for the 
six categories listed in C.6.c.i. are planned; 

(2) For sites disturbing one acre or more of soil, verify that the site 
operators/developers have filed a Notice of Intent for permit coverage 
under the Construction General Permit; and 

(3) Provide construction stormwater management educational materials to site 
operators/developers, as appropriate. 

C.6.e. Inspections
i. Task Description – Permittees shall conduct inspections to determine 

compliance with local ordinances (grading and stormwater) and determine the 
effectiveness of the BMPs in the six categories listed in C.6.c.i.; and Permittees 
shall require timely corrections of all actual and threatened violations of local 
ordinances observed.

ii. Implementation Level 

(1) Wet Season Notification 
By September 1st of each year, each Permittee shall remind all site 
developers and/or owners disturbing one acre or more of soil to prepare 
for the upcoming wet season. 

(2) Frequency of Inspections 
Inspections shall be conducted monthly during the wet season11  at the 
following sites: 
(a) All construction sites disturbing one or more acre of land; and 
(b) High Priority Sites – Other sites determined by the Permittee or the 

Water Board as significant threats to water quality.  In evaluating 
threat to water quality, the following factors shall be considered: 
(i) Soil erosion potential or soil type; 
(ii) Site slope; 
(iii) Project size and type; 
(iv) Sensitivity or receiving waterbodies; 
(v) Proximity to receiving waterbodies; 
(vi) Non-stormwater discharges; and 
(vii) Any other relevant factors as determined by the local agency or 

the Water Board. 

11  For the purpose of inspections, the wet season is defined as October through April, but sites need to implement 
seasonally appropriate BMPs in the six categories listed in C.6.c.i throughout the year. 
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(3) Contents of Inspections 
Inspections shall focus on the adequacy and effectiveness of the site 
specific BMPs implemented for the six categories listed in C.6.c.i. 
Permittees shall require timely corrections of all actual and potential 
problems observed. Inspections of construction sites shall include, but are 
not limited to, the following: 
(a) Assessment of compliance with Permittee's ordinances and permits 

related to urban runoff, including the implementation and 
maintenance of the verified erosion/pollution control plan or SWPPP 
(from C.6.d.ii.(1));  

(b) Assessment of the adequacy and effectiveness of the site specific 
BMPs implemented for the six categories listed in C.6.c.i.; 

(c) Visual observations for: 
actual discharges of sediment and/or construction related 
materials into stormdrains and/or waterbodies. 
evidence of sediment and/or construction related materials 
discharges into stormdrains and/or waterbodies. 
illicit connections. 
potential illicit connections. 

(d) Education on stormwater pollution prevention, as needed. 

(4) Tracking
All inspections must be recorded on a written or electronic inspection 
form.  Inspectors shall follow the ERP if a violation is noted and shall 
require timely corrections of all actual and threatened violations of local 
ordinances observed. All violations must be corrected in a timely manner 
with the goal of correcting them before the next rain event but no longer 
than 10 business days after the violations are discovered.  If more than 10 
business days are required for compliance, a rationale shall be recorded on 
the inspection form. 

Permittees shall track in an electronic database or tabular format all 
inspections. This electronic database or tabular format shall be made 
readily available to the Executive Officer and during inspections and 
audits by the Water Board staff or its representatives. This electronic 
database or tabular format shall record the following information for each 
site inspection: 

(a) Site name; 
(b) Inspection date; 
(c) Weather during inspection; 
(d) Has there been rainfall with runoff since the last inspection?; 
(e) Enforcement Response Level (Use ERP); 
(f) Problem(s) observed using Illicit Discharge and the six BMP 

categories listed in C.6.c.i.; 
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(g) Specific Problem(s) (List the specific problem(s) within the BMP 
categories); 

(h) Resolution of Problems noted using the following three standardized 
categories: Problems Fixed, Need More Time, and Escalate 
Enforcement; and 

(i) Comments, which shall include all Rationales for Longer Compliance 
Time, all escalation in enforcement discussions, and any other 
information that may be relevant to that site inspection. 

iii. Reporting
(1) In each Annual Report, each Permittee shall summarize the following 

information: 
(a) Total number of active sites disturbing less than one acre of soil 

requiring inspection; 
(b) Total number of active sites disturbing 1 acre or more of soil; 
(c) Total number of inspections conducted; 
(d) Number and percentage12 of violations in each of the six categories 

listed in C.6.c.i.; 
(e) Number and percentage13 of each type of enforcement action taken as 

listed in each Permittee’s ERP; 
(f) Number of discharges, actual and those inferred through evidence, of 

sediment or other construction related materials; 
(g) Number of sites with discharges, actual and those inferred through 

evidence, of sediment or other construction related materials; 
(h) Number and percentage14 of violations fully corrected prior to the 

next rain event but no longer than 10 business days after the 
violations are discovered or otherwise considered corrected in a 
timely, though longer period; and 

(i) Number and percentage15 of violations not fully corrected 30 days 
after the violations are discovered. 

(2) In each Annual Report, each Permittee shall evaluate its respective 
electronic database or tabular format and the summaries produced in 
C.6.e.ii.(4) above.  This evaluation shall include findings on the program’s 
strength, comparison to previous years’ results, as well as areas that need 

12  Percentage shall be calculated as number of violations in each category divided by total number of violations in 
all six categories. 

13  Percentage shall be calculated as number of each type of enforcement action divided by the total number of 
enforcement actions. 

14  Percentage shall be calculated as follows: number of violations fully corrected prior to the goal of the next rain 
event but no later than10 business days after the violations are discovered divided by the total number of 
violations for the reporting year. 

15  Percentage shall be calculated as follows: number of violations not fully corrected 30 days after the violations are 
discovered divided by the total number of violations for the reporting year. 
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more focused education for site owners, operators, and developers the 
following year. 

(3) The Executive Officer may require that the information recorded and 
tracked by C.6.e.ii.(4) be submitted electronically or in a tabular format.  
Permittees shall submit the information within 10-working days of the 
Executive Officer’s requirement. Submittal of the information in tabular 
form for the reporting year is not required in each Annual Report but 
encouraged. 

C.6.f. Staff Training 
i. Task Description – Permittees shall provide training or access to training for 

staff conducting construction stormwater inspections. 
ii. Implementation Level – Permittees shall provide training at least every other 

year to municipal staff responsible for conducting construction site stormwater 
inspections. Training topics will include information on correct uses of specific 
BMPs, proper installation and maintenance of BMPs, Permit requirements, local 
requirements, and ERP. 

iii. Reporting – Permittees shall include in each Annual Report the following 
information: training topics covered, dates of training, and the percentage of 
Permittees’ inspectors attending each training.  If no training in that year, so 
state.
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C.7. Public Information and Outreach
Each Permittee shall increase the knowledge of the target audiences regarding the 
impacts of stormwater pollution on receiving water and potential solutions to mitigate the 
problems caused; change the waste disposal and runoff pollution generation behavior of 
target audiences by encouraging implementation of appropriate solutions; and involve 
various citizens in mitigating the impacts of stormwater pollution. 

C.7.a. Storm Drain Inlet Marking 
i. Task Description – Permittees shall mark and maintain at least 80 percent of 

municipally-maintained storm drain inlets with an appropriate stormwater 
pollution prevention message, such as “No dumping, drains to Bay” or 
equivalent. At least 80% of municipally-maintained storm drain inlet markings 
shall be inspected and maintained at least once per 5-year permit term. For 
newly approved, privately maintained streets, Permittees shall require inlet 
marking by the project developer upon construction and maintenance of 
markings through the development maintenance entity.  Markings shall be 
verified prior to acceptance of the project. 

ii. Implementation Level
(1) Inspect and maintain markings of at least 80 percent of municipality 

maintained inlets to ensure they are legibly labeled with a no dumping 
message or equivalent once per permit term. 

(2) Verify that newly developed streets are marked prior to acceptance of the 
project.

iii. Reporting
(1) In the 2013 Annual Report, each Permittee shall report prior years’ annual 

percentages of municipality maintained inlet markings inspected and 
maintained as legible with a no dumping message or equivalent. 

(2) In the 2013 Annual Report, each Permittee shall report prior years’ annual 
number of projects accepted after inlet markings were verified.  

C.7.b. Advertising Campaigns 
i. Task Description – Permittees shall participate in or contribute to advertising 

campaigns on trash/litter in waterways and pesticides with the goal of 
significantly increasing overall awareness of stormwater runoff pollution 
prevention messages and behavior changes in target audience. 

ii. Implementation Level
(1) Target a broad audience with two separate advertising campaigns, one 

focused on reducing trash/litter in waterways and one focused on reducing 
the impact of urban pesticides. The advertising campaigns may be 
coordinated regionally or county-wide. 

(2) Permittees shall conduct a pre-campaign survey and a post-campaign 
survey to identify and quantify the audiences’ knowledge, trends, and 
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attitudes and/or practices; and to measure the overall population’s 
awareness of the messages and behavior changes achieved by the two 
advertising campaigns.  These surveys may be done regionally or county-
wide.

iii. Reporting
(1) In the Annual Report following the pre-campaign survey, each Permittee 

(or the Countywide Program, if the survey was done county-wide or 
regionally) shall provide a report of the survey completed, which at a 
minimum, shall include the following: 

A summary of how the survey was implemented. 
A copy of the survey. 
A copy of the survey results. 
An analysis of the survey results. 
A discussion of the outreach strategies based on the survey results. 
A discussion of the planned or future advertising campaigns to 
influence awareness and behavior changes regarding trash/litter and 
pesticides.

(2) In the Annual Report following the post campaign survey, each Permittee 
(or the Countywide Program, if survey was done county-wide or 
regionally) shall provide a report of the survey completed, which at 
minimum shall include the information required in the pre-campaign 
report (C.7.b.iii.(1)) and the following: 

A discussion of the campaigns. 
A discussion of the measurable changes in awareness and behavior 
achieved.
An update of outreach strategies based on the survey results. 

C.7.c. Media Relations – Use of Free Media 
i. Task Description – Permittees shall participate in or contribute to a media 

relations campaign. Maximize use of free media/media coverage with the 
objective of significantly increasing the overall awareness of stormwater 
pollution prevention messages and associated behavior change in target 
audiences, and to achieve public goals. 

ii. Implementation Level – Conduct a minimum of six pitches (e.g., press releases, 
public service announcements, and/or other means) per year at the county-wide 
program, regional, and/or local levels. 

iii. Reporting – In each Annual Report, each Permittee (or the Countywide 
Program, if the media relations campaign was done county-wide or regionally) 
shall include the details of each media pitch, such as the medium, date, and 
content of the pitch. 
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C.7.d. Stormwater Point of Contact 
i. Task Description – Permittees shall individually or collectively create and 

maintain a point of contact, e.g., phone number or website, to provide the public 
with information on watershed characteristics and stormwater pollution 
prevention alternatives. 

ii. Implementation Level – Maintain and publicize one point of contact for 
information on stormwater issues.  Permittees may combine this function with 
the complaint/spill contact required in C.5. 

iii. Reporting – In the 2010 Annual Report, each Permittee shall discuss how this 
point of contact is publicized and maintained.  If any change occurs in this 
contact, report in subsequent annual report. 

C.7.e. Public Outreach Events 
i. Task Description – Participate in and/or host events such as fairs, shows, 

workshops, (e.g., community events, street fairs, and farmers’ markets), to reach 
a broad spectrum of the community with both general and specific stormwater 
runoff pollution prevention messages. Pollution prevention messages shall 
include encouraging residents to (1) wash cars at commercial car washing 
facilities, (2) use minimal detergent when washing cars, and (3) divert the car 
washing runoff to landscaped area. 

ii. Implementation Level – Each Permittee shall annually participate and/or host 
the number of events according to its population, as shown in the table below: 

Table 7.1 Public Outreach Events16

Permittee Population Number of Outreach Events 
< 10,000 2

10,001– 40,000 3
40,001 – 100,000 4

100,001 – 175,000 5
175,001 – 250,000 6

> 250,000 8
Non-population-based Permittees17 6

Should a public outreach event contain significant citizen involvement elements, 
the Permittee may claim credit for both Public Outreach Events (C.7.e.) and 
Citizen Involvement Events (C.7.g.). 

iii. Reporting – In each Annual Report, each Permittee shall list the events (name of 
event, event location, and event date) participated in and assess the effectiveness 

16  Permittees may claim individual credits for all events in which their Countywide Program or BASMAA 
participates, supports, and/or hosts, which are publicized to reach the Permittees jurisdiction. 

17  Alameda County Flood Control and Water Conservation District, Contra Costa Flood Control and Water 
Conservation District, Santa Clara Valley Water District, Vallejo Sanitation and Flood Control District, and Zone 
7 of the Alameda County Flood Control and Water Conservation District 
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of efforts with appropriate measures (e.g., success at reaching a broad spectrum 
of the community, number of participants compared to previous years, post-
event survey results, quantity/volume materials cleaned up and comparisons to 
previous efforts). 

C.7.f. Watershed Stewardship Collaborative Efforts 
i. Task Description – Permittees shall individually or collectively encourage and 

support watershed stewardship collaborative efforts of community groups such 
as the Contra Costa Watershed Forum, the Santa Clara Basin Watershed 
Management Initiative, “friends of creek” groups, and other organizations that 
benefit the health of the watershed such as the Bay-Friendly Landscaping and 
Gardening Coalition. If no such organizations exist, encourage and support 
development of grassroots watershed groups or engagement of an existing 
group, such as a neighborhood association, in watershed stewardship activities. 
Coordinate with existing groups to further stewardship efforts. 

ii. Implementation Level – Annually demonstrate effort. 
iii. Reporting – In each Annual Report, each Permittee shall state the level of effort, 

describe the support given, state what efforts were undertaken and the results of 
these efforts, and provide an evaluation of the effectiveness of these efforts. 

C.7.g. Citizen Involvement Events 
i. Task Description – Permittees shall individually or collectively, support citizen 

involvement events, which provide the opportunity for citizens to directly 
participate in water quality and aquatic habitat improvement, such as 
creek/shore clean-ups, adopt-an-inlet/creek/beach programs, volunteer 
monitoring, service learning activities such as storm drain inlet marking, 
community riparian restoration activities, community grants, other participation 
and/or host volunteer activities. 

ii. Implementation Level – Each Permittee shall annually sponsor and/or host the 
number of citizen involvement events according to its population, as shown in 
the table below: 

Table 7.2 Community Involvement Events18

Permittee Population Number of Involvement Events 
< 10,000 1

10,001 – 40,000 1
40,001 – 100,000 2
100,001 – 175,000 3
175,001 – 250,000 4

> 250,000 5
Non-population-based Permittees 2

18  Permittees can claim individual credit for all events sponsored or hosted by their Countywide Program or 
BASMAA, which are publicized to reach the Permittee’s jurisdiction. 
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Should a citizen involvement event contain significant public outreach elements, 
the Permittee may claim credit for both Citizen Involvement Events (C.7.g.) and 
Public Outreach Events (C.7.e.). 

iii. Reporting – In each Annual Report, each Permittee shall list the events (name of 
event, event location, and event date) participated in and assess the effectiveness 
of efforts with appropriate measures (e.g., success at reaching a broad spectrum 
of the community, number of participants compared to previous years, post-
event survey results, number of inlets/creeks/shores/parks/and such adopted, 
quantity/volume materials cleaned up, data trends, and comparisons to previous 
efforts). 

C.7.h. School-Age Children Outreach 
i. Task Description – Permittees shall individually or collectively implement 

outreach activities designed to increase awareness of stormwater and/or 
watershed message(s) in school-age children (K through 12). 

ii. Implementation Level – Implement annually and demonstrate effectiveness of 
efforts through assessment. 

iii. Reporting – In each Annual Report, each Permittee shall state the level of effort, 
spectrum of children reached, and methods used, and provide an evaluation of 
the effectiveness of these efforts. 

C.7.i. Outreach to Municipal Officials 
i. Task Description – Permittees shall conduct outreach to municipal officials. One 

alternative means of accomplishing this is through the use of the Nonpoint 
Education for Municipal Officials program (NEMO) to significantly increase 
overall awareness of stormwater and/or watershed message(s) among regional 
municipal officials. 

ii. Implementation Level – At least once per permit cycle, or more often. 

iii. Reporting – Permittees shall summarize efforts in the 2013 Annual Report. 
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C.8. Water Quality Monitoring

C.8.a. Compliance Options 
i. Regional Collaboration – All Permittees shall comply with the monitoring 

requirements in C.8, however, Permittees may choose to comply with any 
requirement of this Provision through a collaborative effort to conduct or cause 
to be conducted the required monitoring in their jurisdictions. Where all or a 
majority of the Permittees collaborate to conduct water quality monitoring, this 
shall be considered a regional monitoring collaborative. 

Where an existing collaborative body has initiated plans, before the adoption of 
this Permit, to conduct monitoring that would fulfill a requirement(s) of this 
Provision, but the monitoring would not meet this Provision’s due date(s) by a 
year or less, the Permittees may request the Executive Officer adjust the due 
date(s) to synchronize with such efforts. 

The types, quantities, and quality of data required within Provision C.8 establish 
the minimum level-of-effort that a regional monitoring collaborative must 
achieve. Provided these data types, quantities, and quality are obtained, a 
regional monitoring collaborative may develop its own sampling design. For 
Pollutants of Concern and Long-Term monitoring required under C.8.e, an 
alternative approach may be pursued by Permittees provided that: either similar 
data types, data quality, data quantity are collected with an equivalent level of 
effort described under C.8.e; or an equivalent level of monitoring effort is 
employed to answer the management information needs stated under C.8.e. 

ii. Implementation Schedule – Monitoring conducted through a regional 
monitoring collaborative shall commence data collection by October 2011. All 
other Permittee monitoring efforts shall commence data collection by October 
2010.  By July 1, 2010, each Permittee shall provide documentation to the Water 
Board, such as a written agreement, letter, or similar document that confirms 
whether the Permittee will conduct monitoring individually or through a 
regional monitoring collaborative.19

iii. Permittee Responsibilities – A Permittee may comply with the requirements in 
Provision C.8 by performing the following: 

(1) Contributing to its stormwater countywide program, as determined 
appropriate by the Permittee members, so that the stormwater countywide 
Program conducts monitoring on behalf of its members; 

(2) Contributing to a regional collaborative effort; 

19 This documentation will allow the Water Board to know when monitoring will commence for each Permittee. 
Permittees who commit to monitoring individually may join the regional monitoring collaborative at any time. 
Any Permittee who discontinues monitoring through the regional collaborative must commence complying with 
all requirements of Provision C.8 immediately. 
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(3) Fulfilling monitoring requirements within its own jurisdictional 
boundaries; or 

(4) A combination of the previous options, so that all requirements are 
fulfilled. 

iv. Third-party Monitoring – Permittees may choose to fulfill requirements of 
Provision C.8 using data collected by citizen monitors or other third-party 
organizations, provided the data are demonstrated to meet the data quality 
objectives described in Provision C.8.h. Where an existing third-party 
organization has initiated plans to conduct monitoring that would fulfill a 
requirement(s) of this Provision, but the monitoring would not meet this 
Provision’s due date(s) by a year or less, the Permittees may request that the 
Executive Officer adjust the due date(s) to synchronize with such efforts. 

C.8.b. San Francisco Estuary Receiving Water Monitoring 
With limited exceptions, urban runoff from the Permittees’ jurisdictions ultimately 
discharges to the San Francisco Estuary. Monitoring of the Estuary is intended to 
answer questions20 such as:

Are chemical concentrations in the Estuary potentially at levels of concern and 
are associated impacts likely? 

What are the concentrations and masses of contaminants in the Estuary and its 
segments? 

What are the sources, pathways, loadings, and processes leading to contaminant 
related impacts in the Estuary? 

Have the concentrations, masses, and associated impacts of contaminants in the 
Estuary increased or decreased? 

What are the projected concentrations, masses, and associated impacts of 
contaminants in the Estuary? 

Permittees shall participate in implementing an Estuary receiving water monitoring 
program, at a minimum equivalent to the San Francisco Estuary Regional 
Monitoring Program for Trace Substances (RMP), by contributing their fair-share 
financially on an annual basis. 

C.8.c. Status Monitoring/Rotating Watersheds 
i. Status Monitoring is intended to answer these questions: Are water quality 

objectives, both numeric and narrative, being met in local receiving waters, 

20 These are the management questions approved by the Regional Monitoring Program’s Steering Committee  on 
May 9, 2008, and stated at 
http://www.sfei/rmp/rmp_steering_meetings/rmp_steering_meeting_5_09_08/Item%2010a%20Attachment%201
%20%20Draft%20RMP%20Management%20Questions%2005-02-08%20Annotated.pdf. While the stated 
objectives may change over time, the intent of this provision is for Permittees to continue contributing financially 
and as stakeholders in such a program as the RMP, which monitors the quality of San Francisco Bay. 
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including creeks, rivers and tributaries? Are conditions in local receiving waters 
supportive of or likely to be supportive of beneficial uses? 

ii. Parameters and Methods – Permittees shall conduct Status Monitoring using 
the parameters, methods, occurrences, durations, and minimum number of 
sampling sites as described in Table 8.1. Spring sampling shall be conducted 
during the April - June timeframe; dry weather sampling shall be conducted 
during the July - September timeframe. Minor variations of the parameters and 
methods may be allowed with Executive Officer concurrence. 

iii. Frequency – Permittees shall complete the Status Monitoring in Table 8.1 at the 
following frequencies: 

Alameda Permittees – annually 
Contra Costa Permittees – annually 
Fairfield-Suisun Permittees – twice during the Permit term 
San Mateo Permittees – annually 
Santa Clara Permittees – annually 
Vallejo Permittees – once during the Permit term
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Table 8.1 Status Monitoring Elements 

Status Monitoring 
Parameter 

Sampling
and/or

Analytical
Method21

Minimum
Sampling

Occurrence22

Duration of 
Sampling

Minimum # Sample Sites to Monitor/Yr23

Santa Clara & Alameda Permittees/  
Contra Costa & San Mateo Permittees/ 
Fairfield-Suisun & Vallejo Permittees

Result(s) that Trigger a 
Monitoring Project in 

Provision C.8.d.i. 

Biological Assessment24

(Includes Physical Habitat 
Assessment and General 
Water Quality Parameters25)
Nutrients (total phosphorus, 
dissolved orthophosphate, 
total nitrogen, nitrate,  
ammonia, silica, chloride, 

SWAMP Std 
Operating

Procedure26,27 ,

28

for Biological 
Assessments & 

PHab;
SWAMP

1/yr 
(Spring

Sampling) 
Grab sample Spring 20 / 10 / 4 

BMI metrics that indicate 
substantially degraded 

community as per 
Attachment H, Table H-1 

For Nutrients: 20% of results 
in one waterbody exceed one 

or more water quality standard 

21  Refers to field protocol, instrumentation and/or laboratory protocol. 
22  Refers to the number of sampling events at a specific site in a given year. 
23 The number of sampling sites shown is based on the relative population in each Regional Stormwater Countywide Program and is listed in this order: Santa Clara & 

Alameda Countywide / Contra Costa & San Mateo Countywide / Vallejo & Fairfield-Suisun Programs. 
24  The same general location must be used to collect benthic community, sediment chemistry, and sediment toxicity samples. General Water Quality Parameters need not be 

collected twice, where it is collected by a multi-parameter probe at a subset of these sample sites (see next row of Table 8.1).
25 Includes dissolved oxygen, temperature, conductivity, and pH.   
26 Ode, P.R. 2007. Standard Operating Procedures for Collecting Benthic Macroinvertebrate Samples and Associated Physical and Chemical Data for Ambient 

Bioassessments in California, California State Water Resources Control Board Surface Water Ambient Monitoring Program (SWAMP), as subsequently revised 
(http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/phab_sopr6.pdf ). Permittees may coordinate with Water Board staff to modify their sampling 
procedures if these referenced procedures change during the Permit term.  

27  Biological assessments shall include benthic macroinvertebrates and algae. Bioassessment sampling method shall be multihabitat reach-wide. Macroinvertebrates shall be 
identified according to the Standard Taxonomic Effort Level I of the Southwestern Association of Freshwater Invertebrate Taxonomists, using the most current SWAMP 
approved method. Current methods are documented in (1) SWAMP Standard Operating Procedure (SOP) and Interim Guidance on Quality Assurance for SWAMP 
Bioassessments, Memorandum to SWAMP Roundtable from Beverly H. van Buuren and Peter R. Ode, 5-21-07, and (2) Amendment to SWAMP Interim Guidance on 
Quality Assurance for SWAMP Bioassessments, Memorandum to SWAMP Roundtable from Beverly H. van Buuren and Peter R. Ode, 9-17-08.  For algae, include mass 
(ash-free dry weight), chlorophyll a, diatom and soft algae taxonomy, and reachwide algal percent cover. Physical Habitat (PHab) Assessment shall include the SWAMP 
basic method plus 1) depth and pebble count + CPOM, 2) cobble embeddedness, 3) discharge measurements, and 4) in-stream habitat. Permittees may coordinate with 
Water Board staff to modify these sampling procedures if SWAMP procedures change during the Permit term.  

28  Algae shall be collected in a consistent timeframe as Regional SWAMP. For guidance on algae sampling and evaluation: Fetscher, A. and K. McLaughlin, May 16, 2008. 
Incorporating Bioassessment Using Freshwater Algae into California’s Surface Water Ambient Monitoring Program (SWAMP). Technical Report 563 and current 
SWAMP-approved updates to Standard Operating Procedures therein. Available at 
http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/reports/563_periphyton_bioassessment.pdf.
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Status Monitoring 
Parameter 

Sampling
and/or

Analytical
Method21

 

Minimum
Sampling

Occurrence22
 

Duration of 
Sampling

Minimum # Sample Sites to Monitor/Yr23

Santa Clara & Alameda Permittees/  
Contra Costa & San Mateo Permittees/ 
Fairfield-Suisun & Vallejo Permittees

Result(s) that Trigger a 
Monitoring Project in 

Provision C.8.d.i. 

dissolved organic carbon, 
suspended sediment 
concentration)

comparable 
methods for 

Nutrients

or established threshold 

General Water Quality29
Multi-

Parameter
Probe

2/yr 
(Concurrent

with
bioassessment 
& during the 
Aug. - Sept. 
timeframe)

15-minute 
intervals for 1-

2 weeks 
3 / 2 / 1 

20% of results in one 
waterbody exceed one or more 

water quality standard or 
established threshold 

Chlorine
(Free and Total) 

USEPA Std. 
Method 4500 

Cl F30

2/yr  Spring & 
Dry Seasons Grab sample Sp  2 ring 20 / 10 /

Dry 3 / 2 / 1 

After immediate resampling, 
concentrations remain > 0.08 

mg/L 

Temperature 
Digital

Temperature  
Logger

60-minute 
intervals

60-minute 
intervals April 
through Sept. 

8 / 4 / 1 
20% of results in one 

waterbody exceed applicable 
temperature threshold31

Toxicity – 
Water Column32

Applicable
SWAMP

Comparable 
Method

2/yr 
(1/Dry Season 

& 1 Storm 
Event)

Grab or 
composite 

sample 
3 / 2 / 1 

If toxicity results < 50% of 
control results, repeat sample. 
If 2nd sample yields < 50% of 

control results, proceed to 
C.8.d.i.

29  Includes dissolved oxygen, temperature, conductivity, and pH. 
30  The method of analysis shall achieve a method detection limit at least as low as that achieved by the Amperometric Titration Method (4500-Cl from Standard 

Methods for Examination of Water and Wastewater, Edition 20).  
31  If temperatures exceed applicable threshold (e.g., Maximum Weekly Average Temperature, Sullivan K., Martin, D.J., Cardwell, R.D., Toll, J.E., Duke, S. 2000. An

Analysis of the Effects of Temperature on Salmonids of the Pacific Northwest with Implications for Selecting Temperature Criteria, Sustainable Ecosystem 
Institute) or spike with no obvious natural explanation observed. 

32  US EPA three species toxicity tests: Selenastrum growth and Ceriodaphnia and Pimephales with lethal and sublethal endpoints. Also Hyalella azteca with lethal endpoint.
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Status Monitoring 
Parameter 

Sampling
and/or

Analytical
Method21

 

Minimum
Sampling

Occurrence22
 

Duration of 
Sampling

Minimum # Sample Sites to Monitor/Yr23

Santa Clara & Alameda Permittees/  
Contra Costa & San Mateo Permittees/ 
Fairfield-Suisun & Vallejo Permittees

Result(s) that Trigger a 
Monitoring Project in 

Provision C.8.d.i. 

Toxicity– 
Bedded Sediment, 

Fine-grained33
 

Applicable
SWAMP

Comparable 
Method

1/yr Grab sample 
3 / 2 / 1 

At fine-grained depositional area at bottom 
of watershed 

See Attachment H, Table H-1 

Pollutants – 
Bedded Sediment,34 fine-

grained

Applicable
SWAMP

Comparable 
Method

inc. grain size 

1/yr Grab sample 
3 / 2 / 1 

At fine-grained depositional area at bottom 
of watershed 

See Attachment H, Table H-1 

Pathogen Indicators35
 

 

U.S. EPA 
protocol36

1/yr 
(During

Summer)

Follow U.S. 
EPA protocol 

5 / 5 / * 
*Fairfield-Suisun & Vallejo Permittees: 3 

sites twice in permit term 
Exceedance of USEPA criteria  

Stream Survey (stream walk 
& mapping)37

 

USA38 or 
equivalent

1
waterbody/yr N/A 9 / 6 / 3 stream miles/year N/A

33 Bedded sediments should be fine-grain from depositional areas. Grain size and TOC must be reported. Coordinate with TMDL Provision requirements as applicable. 
34 Bedded sediments should be fine-grain from depositional areas. Grain size and TOC must be reported. Analytes shall include all of those reported in MacDonald et al. 2000 

(including copper, nickel, mercury, PCBs, DDT, chlordane, dieldrin) as well as pyrethroids (see Table 8.4 for list of pyrethroids). Coordinate with TMDL Provision 
requirements as applicable.  MacDonald, D.D., G.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-based Sediment Quality Guidelines for 
Freshwater Ecosystems. Archives of Environ. Contamination and Toxicology 39(1):20–31. 

35 Includes fecal coliform and E. Coli.
36  Rather than collecting samples over five separate days, Permittees may use Example #2, pg. 54, of USEPA’s Implementation Guidance for Ambient Water Quality Criteria 

for Bacteria, March 2004 Final.  
37 The Stream Surveys need not be repeated on a watershed if a Stream Survey was completed on that waterbody within the  

previous five years. The number of stream miles to be surveyed in any given year may be less than that shown in Table 8-1 in  
order to avoid repeating surveys at areas surveyed during the previous five years.   

38 Center for Watershed Protection, Manual 10: Unified Stream Assessment: A User's Manual, February 2005. 
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iv. Locations – For each sampling year (per C.8.c.iii.), Permittees shall select at 
least one waterbody to sample from the applicable list below. Locations shall be 
selected so that sampling is sufficient to characterize segments of the 
waterbody(s). For example, Permittees required to collect a larger number of 
samples should sample two or more waterbodies, so that each sampling effort 
represents a reasonable segment length and/or type. Samples shall be collected 
in reaches that receive urban stormwater discharges, except in possible 
infrequent instances where non-urban-impacted stream samples are needed for 
comparison39. Waterbody selection shall be based on factors such as watershed 
area, land use, likelihood of urban runoff impacts, and existing monitoring data.  

Table 8.2 Status Monitoring Locations – Waterbodies 
SCVURPPP ACCWP CCCWP SMCWPPP FSUMRP VALLEJO
Coyote Creek and 
tributaries

Arroyo Valle (below 
Livermore or lower) Kirker Creek  San Pedro Creek and 

tributaries
Laurel
Creek Chabot Creek 

Guadalupe River and
tributaries Arroyo Mocho  Mt. Diablo 

Creek Pilarcitos Creek Ledgewood
Creek

Austin Creek 
& tributaries 

San Tomas Creek 
and tributaries Tassajara Creek Walnut Creek 

and tributaries Colma Creek

Calabazas Creek Alamo Creek Rodeo Creek San Bruno Creek and 
tributaries

Permanente Creek 
and tributaries 

Arroyo de la 
Laguna Pinole Creek Millbrae Creek and 

tributaries
Stevens Creek and 
tributaries

Alameda Creek (at 
Fremont or below) 

San Pablo 
Creek

Mills Creek and 
tributaries

Matadero Creek 
and tributaries 

San Lorenzo Creek 
& tribs

Alhambra 
Creek

Easton Creek and 
tributaries

Adobe Creek San Leandro Creek 
& tribs Wildcat Creek Sanchez Creek and 

tributaries
Lower Penitencia 
Creek and 
tributaries

Oakland, Berkeley, 
or Albany Creeks 

Burlingame Creek and 
tributaries

Barron Creek San Mateo Creek 
(below dam only) 

San Francisquito 
Creek & tributaries 

Borel Creek & 
tributaries
Laurel Creek & tribs  
Belmont Creek & tribs  
Pulgas Creek & tribs
Cordilleras & 
tributaries
Redwood Creek & tribs 
Atherton Creek & tribs
San Francisquito Creek 
and tributaries 

39   Sampling efforts shall focus on stream reaches with urban stormwater system discharges. Sampling upstream of 
urban outfalls is not precluded where needed to meet sampling plan objectives. 
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v. Status Monitoring Results – When Status Monitoring produces results such as 
those described in the final column of Table 8.1, Permittees shall conduct 
Monitoring Project(s) as described in C.8.d.i. 

C.8.d. Monitoring Projects – Permittees shall conduct the Monitoring Projects listed 
below.

i. Stressor/Source Identification – When Status results trigger a follow-up action 
as indicated in Table 8.1, Permittees shall take the following actions, as also 
required by Provision C.1. If the trigger stressor or source is already known, 
proceed directly to step 2. The first follow-up action shall be initiated as soon as 
possible, and no later than the second fiscal year after the sampling event that 
triggered the Monitoring Project. 

(1) Conduct a site specific study (or non-site specific if the problem is wide-
spread) in a stepwise process to identify and isolate the cause(s) of the 
trigger stressor/source. This study should follow guidance for Toxicity 
Reduction Evaluations (TRE)40 or Toxicity Identification Evaluations 
(TIE).41 A TRE, as adapted for urban stormwater data, allows Permittees 
to use other sources of information (such as industrial facility stormwater 
monitoring reports) in attempting to determine the trigger cause, 
potentially eliminating the need for a TIE. If a TRE does not result in 
identification of the stressor/source, Permittees shall conduct a TIE. 

(2) Identify and evaluate the effectiveness of options for controlling the 
cause(s) of the trigger stressor/source. 

(3) Implement one or more controls. 
(4) Confirm the reduction of the cause(s) of trigger stressor/source.

(5) Stressor/Source Identification Project Cap: Permittees who conduct this 
monitoring through a regional collaborative shall be required to initiate 
no more than ten Stressor/Source Identification projects during the Permit 
term in total, and at least two must be toxicity follow-ups, unless 
monitoring results do not indicate the presence of toxicity. If conducted 
through a stormwater countywide program, the Santa Clara and Alameda 

40  USEPA. August 1999. Toxicity Reduction Evaluation Guidance for Municipal Wastewater Treatment Plants.
EPA/833B-99/002. Office of Wastewater Management, Washington, D.C. 

41   Select TIE methods from the following references after conferring with SWAMP personnel: For sediment: 
(1) Ho KT, Burgess R., Mount D, Norberg-King T, Hockett, RS. 2007. Sediment toxicity identification 
evaluation: interstitial and whole methods for freshwater and marine sediments. USEPA, Atlantic Ecology 
Division/Mid-Continental Ecology Division, Office of Research and Development, Narragansett, RI, or 
(2) Anderson, BS, Hunt, JW, Phillips, BM, Tjeerdema, RS. 2007. Navigating the TMDL Process: Sediment 
Toxicity. Final Report- 02-WSM-2. Water Environment Research Federation. 181 pp. For water column: 
(1) USEPA. 1991. Methods for aquatic toxicity identification evaluations. Phase I Toxicity Characterization 
Procedures. EPA 600/6-91/003. Office of Research and Development, Washington, DC., (2) USEPA. 1993. 
Methods for aquatic toxicity identification evaluations. Phase II Toxicity Identification Procedures for Samples 
Exhibiting Acute and Chronic Toxicity. EPA 600/R-92/080. Office of Research and Development, Washington, 
DC., or (3) USEPA. 1996. Marine Toxicity Identification Evaluation (TIE), Phase I Guidance Document.
EPA/600/R-95/054. Office of Research and Development, Washington, DC. 
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Permittees each shall be required to initiate no more than five (two for 
toxicity); the Contra Costa and San Mateo Permittees each shall be 
required to initiate no more than three (one for toxicity); and the 
Fairfield-Suisun and Vallejo Permittees each shall be required to initiate 
no more than one Stressor/Source Identification project(s) during the 
Permit term.  

(6) As long as Permittees have complied with the procedures set forth above, 
they do not have to repeat the same procedure for continuing or recurring 
exceedances of the same receiving water limitations unless directed to do 
so by the Water Board.

ii. BMP Effectiveness Investigation – Investigate the effectiveness of one BMP 
for stormwater treatment or hydrograph modification control. Permittees who do 
this project through a regional collaborative are required to initiate no more than 
one BMP Effectiveness Investigation during the Permit term. If conducted 
through a stormwater countywide program, the Santa Clara, Alameda, Contra 
Costa, and San Mateo Permittees shall be required to initiate one BMP 
Effectiveness Investigation each, and the Fairfield-Suisun and Vallejo 
Permittees shall be exempt from this requirement. The BMP(s) used to fulfill 
requirements of C.3.b.iii., C.11.e. and C.12.e. may be used to fulfill this 
requirement, provided the BMP Effectiveness Investigation includes the range 
of pollutants generally found in urban runoff. The BMP Effectiveness 
Investigation will not trigger a Stressor/Source Identification Project. Data from 
this Monitoring Project need not be SWAMP-comparable.  

iii. Geomorphic Project – This monitoring is intended to answer the questions: 
How and where can our creeks be restored or protected to cost-effectively 
reduce the impacts of pollutants, increased flow rates, and increased flow 
durations of urban runoff? 
Permittees shall select a waterbody/reach, preferably one that contains 
significant fish and wildlife resources, and conduct one of the following projects 
within each county, except that only one such project must be completed within 
the collective Fairfield-Suisun and Vallejo Permittees’ jurisdictions: 

(1) Gather geomorphic data to support the efforts of a local watershed 
partnership42 to improve creek conditions; or 

(2) Inventory locations for potential retrofit projects in which decentralized, 
landscape-based stormwater retention units can be installed; or 

(3) Conduct a geomorphic study which will help in development of regional 
curves which help estimate equilibrium channel conditions for different-
sized drainages. Select a waterbody/reach that is not undergoing 
changing land use. Collect and report the following data: 
Formally surveyed channel dimensions (profile), planform, and cross-
sections. Cross-sections shall include the topmost floodplain terrace and 

42  A list of local watershed partnerships may be obtained from Water Board staff. 
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be marked by a permanent, protruding (not flush with ground) 
monument. 
Contributing drainage area. 
Best available information on bankfull discharges and width and depth of 
channel formed by bankfull discharges. 
Best available information on average annual rainfall in the study area. 

Permittees shall complete the selected geomorphic project so that project 
results are reported in the Integrated Monitoring Report (see Provision 
C.8.g.v).

C.8.e. Pollutants of Concern and Long-Term Trends Monitoring 
Pollutants of Concern (POC) monitoring is intended to assess inputs of Pollutants of 
Concern to the Bay from local tributaries and urban runoff, assess progress toward 
achieving wasteload allocations (WLAs) for TMDLs and help resolve uncertainties 
associated with loading estimates for these pollutants. In particular, there are four 
priority management information needs toward which POC monitoring must be 
directed: 1) identifying which Bay tributaries (including stormwater conveyances) 
contribute most to Bay impairment from pollutants of concern; 2) quantifying annual 
loads or concentrations of pollutants of concern from tributaries to the Bay; 3) 
quantifying the decadal-scale loading or concentration trends of pollutants of 
concern from small tributaries to the Bay; and 4) quantifying the projected impacts 
of management actions (including control measures) on tributaries and identifying 
where these management actions should be implemented to have the greatest 
beneficial impact. 

Permittees shall implement the following POC monitoring components or pursue an 
alternative approach that addresses each of the aforementioned management 
information needs. An alternative approach may be pursued by Permittees provided 
that: either similar data types, data quality, data quantity are collected with an 
equivalent level of effort described; or an equivalent level of monitoring effort is 
employed to answer the management information needs. 

Long-Term monitoring is intended to assess long-term trends in pollutant 
concentrations and toxicity in receiving waters and sediment, in order to evaluate if 
stormwater discharges are causing or contributing to toxic impacts on aquatic life. 
Permittees shall implement the following Long-Term monitoring components or, 
following approval by the Executive Officer, an equivalent monitoring program. 

i. Pollutants of Concern Loads Monitoring Locations – Permittees shall 
conduct Pollutants of Concern monitoring at stations listed below. Permittees 
may install these stations in two phases providing at least half of the stations are 
monitored in the water year beginning October 2010, and all the stations are 
monitored in the water year beginning October 2012. Upon approval by the 
Executive Officer, Permittees may use alternate POC monitoring locations.  
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(1) Castro Valley Creek S3 at USGS gauging station in Castro Valley 

(2) Guadalupe River 
(3) Zone 4 Line A at Chabot Road in Hayward 

(4) Rheem Creek at Giant Road in Richmond 
(5) Walnut Creek at a downstream location 

(6) Calabazas Creek at Lakeside Drive in Sunnyvale, at border with Santa 
Clara

(7) San Mateo Creek at downstream location 
(8) Laurel Creek at Laurie Meadows park, off Casanova Drive in City of San 

Mateo.
ii. Long-Term Monitoring Locations – Permittees shall conduct Long-Term 

monitoring at stations listed below. After conferring with the Regional SWAMP 
program, and upon approval by the Executive Officer, Permittees may use 
alternate Long-Term monitoring locations. 

Table 8.3. Long-Term Monitoring Locations 

Stormwater Countywide 
Program Waterbody Suggested Location

Alameda Creek OR East of Alvarado Blvd* Alameda Permittees 
Lower San Leandro Creek Empire Road* 

Kirker Creek  OR Floodway* Contra Costa Permittees 
Walnut Creek Concord Avenue* 

Guadalupe River OR USGS Gaging Station 11169025* Santa Clara Permittees 
Coyote Creek Montague*

San Mateo Permittees San Mateo Creek Gateway Park* 

* SWAMP is scheduled to collect sediment toxicity and sediment chemistry samples annually at these 
stations during the month of June. 

iii. Parameters and Frequencies – Permittees shall conduct Pollutants of Concern 
sampling pursuant to Table 8.4, Categories 1 and 2. In Table 8.4, Category 1 
pollutants are those for which the Water Board has active water quality 
attainment strategies (WQAS), such as TMDL or site-specific objective projects. 
Category 2 pollutants are those for which WQAS are in development. The lower 
monitoring frequency for Category 2 pollutants is sufficient to develop 
preliminary loading estimates for these pollutants.  
Permittees shall conduct Long-Term monitoring pursuant to Table 8.4, Category 
3. SWAMP has scheduled collection of Category 3 data at the Long-Term 
monitoring locations stated in C.8.e.ii. As stated in Provision C.8.a.iv., 
Permittees may use SWAMP data to fulfill Category 3 sampling requirements.   

iv. Protocols – At a minimum, sampling and analysis protocols shall be consistent 
with 40 CFR 122.21(g)(7)(ii).

0045466



Municipal Regional Stormwater Permit   NPDES No. CAS612008 
Order No. R2-2009-0074 Provision C.8. 

Provision C.8. Page 75 Date: October 14, 2009 

v. Methods – Methyl mercury samples shall be grab samples collected during 
storm events that produce rainfall of at least 0.10 inch, shall be frozen 
immediately upon collection, and shall be kept frozen during transport to the 
laboratory. All other Category 1 and 2 samples shall be wet weather flow-
weighted composite samples, collected during storm events that produce rainfall 
of at least 0.10 inch. Sampled storms should be separated by 21 days of dry 
weather, but, at a minimum, sampled storms must have 72 hours of antecedent 
dry weather. Samples must include the first rise in the hydrograph. Category 3 
monitoring data shall be SWAMP-comparable. 

Table 8.4 Pollutants of Concern Loads & Long-Term Monitoring Elements 

Category/Parameter Sampling
Years

Minimum
Sampling

Occurrence

Sampling
Interval

 Category 1 
Total and Dissolved Copper 
Total Mercury43

Methyl Mercury 
Total PCBs44

Suspended Sediments (SSC) 
Total Organic Carbon 
Toxicity – Water Column 
Nitrate as N 
Hardness

Annually 

Average of 4 wet 
weather events per 
year 

For methyl mercury 
only: average of 2 
wet & 2 dry weather 
events per year 

Flow-weighted
composite 

For methyl mercury 
only: grab samples 
collected during the 
first rise in the 
hydrograph of a 
storm event. 

Category 2 
Total and Dissolved Selenium 
Total PBDEs (Polybrominated Diphenyl 
Ethers)
Total PAHs (Poly-Aromatic Hydrocarbons) 
Chlordane
DDTs (Dichloro-Diphenyl-Trichloroethane) 
Dieldrin
Nitrate as N 
Pyrethroids - bifenthrin, cyfluthrin, beta-
cyfluthrin, cypermethrin, deltamethrin, 
esfenvalerate, lambda-cyhalothrin, permethrin, 
and tralomethrin 
Carboryl and fipronil   
Total and Dissolved Phosphorus 

Oct. 2010 -
2011 water 
year and 

Oct. 2012 -
2013 water 
year  

2 times per year  Flow-weighted
composite 

Category 3
Toxicity – Bedded Sediment, fine-grained45

Biennially, 
Coordinate

Once per year, 
during April-June, Grab sample 

43  The monitoring type and frequency shown for mercury is not sufficient to determine progress toward achieving 
TMDL load allocations. Progress toward achieving load allocations will be accomplished by assessing loads 
avoided resulting from treatment, source control, and pollution prevention actions. 

44  The monitoring type and frequency shown for PCBs is not sufficient to determine progress toward achieving 
TMDL load allocations. Progress toward achieving load allocations will be accomplished by assessing loads 
avoided resulting from treatment, source control, and pollution prevention actions. 
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Category/Parameter Sampling
Years

Minimum
Sampling

Occurrence

Sampling
Interval

Pollutants – Bedded Sediment, fine-grained with
SWAMP

coordinate with 
SWAMP

vi. Sediment Delivery Estimate/Budget – The objective of this monitoring is to 
develop a strong estimate of the amount of sediment entering the Bay from local 
tributaries and urban drainages. By July 1, 2011, Permittees shall develop a 
design for a robust sediment delivery estimate/sediment budget in local 
tributaries and urban drainages. Permittees shall implement the study by July 1, 
2012.

vii. Emerging Pollutants – Permittees shall develop a work plan and schedule for 
initial loading estimates and source analyses for emerging pollutants: endocrine-
disrupting compounds, PFOS/PFAS (Perfluorooctane Sulfonates (PFOS),
Perfluoroalkyl sulfonates (PFAS); these perfluorocompounds are related to 
Teflon products), and NP/NPEs (nonylphenols/nonylphenol esters —estrogen-
like compounds). This work plan, which is to be implemented in the next Permit 
term, shall be submitted with the Integrated Monitoring Report (see Provision 
C.8.g.).

C.8.f. Citizen Monitoring and Participation 
i. Permittees shall encourage Citizen Monitoring. 

ii. In developing Monitoring Projects and evaluating Status & Trends data, 
Permittees shall make reasonable efforts to seek out citizen and stakeholder 
information and comment regarding waterbody function and quality. 

iii. Permittees shall demonstrate annually that they have encouraged citizen and 
stakeholder observations and reporting of waterbody conditions. Permittees shall 
report on these outreach efforts in the annual Urban Creeks Monitoring Report. 

C.8.g. Reporting
i. Water Quality Standard Exceedence – When data collected pursuant to 

C.8.a.-C.8.f. indicate that stormwater runoff or dry weather discharges are or 
may be causing or contributing to exceedance(s) of applicable water quality 
standards, including narrative standards, a discussion of possible pollutant 
sources shall be included in the Urban Creeks Monitoring Report. When data 
collected pursuant to C.8.a.-C.8.f. indicate that discharges are causing or 
contributing to an exceedance of an applicable water quality standard, 
Permittees shall notify the Water Board within no more than 30 days of such a 
determination and submit a follow-up report in accordance with Provision C.1 
requirements.  The preceding reporting requirements shall not apply to 

45 If Ceriodaphnia, Hyalella azteca, or Pimephales survival or Selenastrum growth is < 50% of control results, repeat 
wet weather sample. If 2nd sample yields < 50% of control results, proceed to C.8.d.i. 
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continuing or recurring exceedances of water quality standards previously 
reported to the Water Board or to exceedances of pollutants that are to be 
addressed pursuant to Provisions C.8 through C.14 of this Order in accordance 
with Provision C.1. 

ii. Status Monitoring Electronic Reporting – Permittees shall submit an 
Electronic Status Monitoring Data Report no later than January 15 of each year, 
reporting on all data collected during the foregoing October 1–September 30 
period. Electronic Status Monitoring Data Reports shall be in a format 
compatible with the SWAMP database.46 Water Quality Objective exceedances 
shall be highlighted in the Report. 

iii. Urban Creeks Monitoring Report – Permittees shall submit a comprehensive 
Urban Creeks Monitoring Report no later than March 15 of each year, reporting 
on all data collected during the foregoing October 1–September 30 period, with 
the initial report due March 15, 2012, unless the Permittees choose to monitor 
through a regional collaborative, in which case the due date is March 15, 2013. 
Each Urban Creeks Monitoring Report shall contain summaries of Status, Long-
Term, Monitoring Projects, and Pollutants of Concern Monitoring including, as 
appropriate, the following: 

(1) Maps and descriptions of all monitoring locations; 

(2) Data tables and graphical data summaries; Constituents that exceed 
applicable water quality standards shall be highlighted; 

(3) For all data, a statement of the data quality; 
(4) An analysis of the data, which shall include the following: 

Calculations of biological metrics and physical habitat endpoints. 
Comparison of biological metrics to:  

Each other 
Any applicable, available reference site(s) 
Any applicable, available index of biotic integrity 
Physical habitat endpoints. 

Identification and analysis of any long-term trends in stormwater or 
receiving water quality. 

(5) A discussion of the data for each monitoring program component, which 
shall:
Discuss monitoring data relative to prior conditions, beneficial uses and 
applicable water quality standards as described in the Basin Plan, the 
Ocean Plan, or the California Toxics Rule or other applicable water 
quality control plans. 

46  See http://mpsl.mlml.calstate.edu/swdataformats.htm. Permittees shall maintain an information management 
system that will support electronic transfer of data to the Regional Data Center of the California Environmental 
Data Exchange Network (CEDEN), located within the San Francisco Estuary Institute.  
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Where appropriate, develop hypotheses to investigate regarding pollutant 
sources, trends, and BMP effectiveness. 
Identify and prioritize water quality problems. 
Identify potential sources of water quality problems. 
Describe follow-up actions. 
Evaluate the effectiveness of existing control measures. 
Identify management actions needed to address water quality problems. 

iv. Monitoring Project Reports – Permittees shall report on the status of each 
ongoing Monitoring Project in each annual Urban Creeks Monitoring Report. In 
addition, Permittees shall submit stand-alone summary reports within six months 
of completing BMP Effectiveness and Geomorphic Projects; these reports shall 
include: a description of the project; map(s) of project locations; data tables and 
summaries; and discussion of results.

v. Integrated Monitoring Report – No later than March 15, 2014, Permittees 
shall prepare and submit an Integrated Monitoring Report through the regional 
collaborative monitoring effort on behalf of all participating Permittees, or on a 
countywide basis on behalf of participating Permittees, so that all monitoring 
conducted during the Permit term is reported.47 This report shall be in lieu of the 
Annual Urban Creeks Monitoring Report due on March 15, 2014.
The report shall include, but not be limited to, a comprehensive analysis of all 
data collected pursuant to Provision C.8., and may include other pertinent 
studies. For Pollutants of Concern, the report shall include methods, data, 
calculations, load estimates, and source estimates for each Pollutant of Concern 
Monitoring parameter. The report shall include a budget summary for each 
monitoring requirement and recommendations for future monitoring. This report 
will be part of the next Report of Waste Discharge for the reissuance of this 
Permit. 

vi. Standard Report Content –All monitoring reports shall include the following: 

The purpose of the monitoring and briefly describe the study design rationale. 
Quality Assurance/Quality Control summaries for sample collection and 
analytical methods, including a discussion of any limitations of the data. 
Brief descriptions of sampling protocols and analytical methods. 
Sample location description, including waterbody name and segment and 
latitude and longitude coordinates. 
Sample ID, collection date (and time if relevant), media (e.g., water, filtered 
water, bed sediment, tissue). 
Concentrations detected, measurement units, and detection limits. 

47  Permittees who do not participate in the Regional Monitoring Group or in a stormwater countywide program 
must submit an individual Integrated Receiving Water Impacts Report. 
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Assessment, analysis, and interpretation of the data for each monitoring 
program component. 
Pollutant load and concentration at each mass emissions station. 
A listing of volunteer and other non-Permittee entities whose data are 
included in the report. 
Assessment of compliance with applicable water quality standards. 
A signed certification statement. 

vii. Data Accessibility – Permittees shall make electronic reports available through 
a regional data center, and optionally through their web sites. Permittees shall 
notify stakeholders and members of the general public about the availability of 
electronic and paper monitoring reports through notices distributed through 
appropriate means, such as an electronic mailing list. 

C.8.h. Monitoring Protocols and Data Quality 
Where applicable, monitoring data must be SWAMP comparable. Minimum data 
quality shall be consistent with the latest version of the SWAMP Quality Assurance 
Project Plan (QAPP)48 for applicable parameters, including data quality objectives, 
field and laboratory blanks, field duplicates, laboratory spikes, and clean techniques, 
using the most recent Standard Operating Procedures. A Regional Monitoring 
Collaborative may adapt the SWAMP QAPP for use in conducting monitoring in the 
San Francisco Bay Region, and may use such QAPP if acceptable to the Executive 
Officer.

48 The current SWAMP QAPP at the time of Permit issuance is dated September 1, 2008, and is available at 
http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/qapp/swamp_qapp_master090108a.pdf.
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C.9. Pesticides Toxicity Control 
To prevent the impairment of urban streams by pesticide-related toxicity, the Permittees 
shall implement a pesticide toxicity control program that addresses their own and others’ 
use of pesticides within their jurisdictions that pose a threat to water quality and that have 
the potential to enter the municipal conveyance system. This provision implements 
requirements of the TMDL for Diazinon and Pesticide related Toxicity for Urban Creeks 
in the region. The TMDL includes urban runoff allocations for Diazinon of 100 ng/l and 
for pesticide related toxicity of 1.0 Acute Toxicity Units (TUa) and 1.0 Chronic Toxicity 
Units (TUc) to be met in urban creek waters. However, urban runoff management 
agencies (i.e., the Permittees) are not solely responsible for attaining the allocations 
because their authority to regulate pesticide use is constrained by federal and State law. 
Accordingly, the Permittees’ requirements for addressing the allocations are set forth in 
the TMDL implementation plan and are included in this provision.

Pesticides of concern include: organophosphorous pesticides (chlorpyrifos, diazinon, and 
malathion); pyrethroids (bifenthrin, cyfluthrin, beta-cyfluthrin, cypermethrin, 
deltamethrin, esfenvalerate, lambda-cyhalothrin, permethrin, and tralomethrin); 
carbamates (e.g., carbaryl); and fipronil. The Permittees may coordinate with BASMAA, 
the Urban Pesticide Pollution Prevention Project, the Urban Pesticide Committee, the 
Bay-Friendly Landscaping and Gardening Coalition, and other agencies and 
organizations in carrying out these activities. 

C.9.a. Adopt an Integrated Pest Management (IPM) Policy or Ordinance 
i. Task Description – In their IPM policies or ordinances, the Permittees shall 

include provisions to minimize reliance on pesticides that threaten water quality 
and to require the use of IPM in municipal operations and on municipal 
property.

ii. Implementation Level – If not already in place, the Permittees shall adopt IPM 
policies or ordinances no later than July 1, 2010. 

iii. Reporting – The Permittees shall submit a copy of their IPM ordinance(s) or 
policy(s) in their 2010 Annual Report.  

C.9.b. Implement IPM Policy or Ordinance 
i. Task Description – The Permittees shall establish written standard operating 

procedures for pesticide use that ensure implementation of the IPM policy or 
ordinance and require municipal employees and contractors to adhere to the IPM 
standard operating procedures. 

ii. Reporting
(1) In their Annual Reports, the Permittees shall report on IPM 

implementation by showing trends in quantities and types of pesticide 
used, and suggest reasons for increases in use of pesticides that threaten 
water quality, specifically organophosphorous pesticides, pyrethroids, 
carbaryl, and fipronil.
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(2) The Permittees shall maintain pesticide application standard operating 
procedures and submit them upon request. 

C.9.c. Train Municipal Employees 
i. Task Description – The Permittees shall ensure that all municipal employees 

who, within the scope of their duties, apply or use pesticides that threaten water 
quality are trained in IPM practices and the Permittee’s IPM policy. This 
training may also include other training opportunities such as Bay-Friendly 
Landscape Maintenance Training & Qualification Program and EcoWise 
Certified. 

ii. Reporting
(1) In their Annual Reports, the Permittees shall report the percentage of 

municipal employees who apply pesticides who have received training in 
IPM policy and IPM standard operating procedures within the last three 
years.

(2) The Permittees shall submit training materials (e.g., course outline, date, 
attendees) upon request. 

C.9.d. Require Contractors to Implement IPM 
i. Task Description – The Permittees shall hire IPM-certified contractors or 

include contract specifications requiring contractors to implement IPM no later 
than July 1, 2010. 

ii. Reporting – In their Annual Reports, the Permittees shall submit documentation 
to confirm compliance, such as the Permittee’s standard contract specification or 
copy of contractors’ certification(s). 

C.9.e. Track and Participate in Relevant Regulatory Processes (may be done jointly 
with other Permittees, such as through CASQA or BASMAA and/or the Urban 
Pesticide Pollution Prevention Project) 

i. Task Description 
(1) The Permittees shall track USEPA pesticide evaluation and registration 

activities as they relate to surface water quality, and when necessary, 
encourage USEPA to coordinate implementation of the Federal 
Insecticide, Fungicide, and Rodenticide Act and the CWA and to 
accommodate water quality concerns within its pesticide registration 
process;

(2) The Permittees shall track California Department of Pesticide Regulation 
(DPR) pesticide evaluation activities as they relate to surface water 
quality, and when necessary, encourage DPR to coordinate 
implementation of the California Food and Agriculture Code with the 
California Water Code and to accommodate water quality concerns within 
its pesticide evaluation process; 

(3) The Permittees shall assemble and submit information (such as monitoring 
data) as needed to assist DPR and County Agricultural Commissioners in 
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ensuring that pesticide applications comply with water quality standards; 
and

(4) As appropriate, the Permittees shall submit comment letters on USEPA 
and DPR re-registration, re-evaluation, and other actions relating to 
pesticides of concern for water quality. 

ii. Reporting – In their Annual Reports, the Permittees who participate in a 
regional effort to comply with C.9.e. may reference a regional report that 
summarizes regional participation efforts, information submitted, and how 
regulatory actions were affected. All other Permittees shall list their specific 
participation efforts, information submitted, and how regulatory actions were 
affected.

C.9.f. Interface with County Agricultural Commissioners 
i. Task Description – The Permittees shall maintain regular communications with 

county agricultural commissioners (or other appropriate State and/or local 
agencies) to (1) get input and assistance on urban pest management practices 
and use of pesticides, (2) inform them of water quality issues related to 
pesticides, and (3) report violations of pesticide regulations (e.g., illegal 
handling) associated with stormwater management. 

ii. Reporting – In their Annual Reports, the Permittees shall summarize improper 
pesticide usage reported to county agricultural commissioners and report follow-
up actions to correct violations. 

C.9.g. Evaluate Implementation of Source Control Actions Relating to Pesticides 
i. Task Description – The Permittees shall evaluate the effectiveness of the 

control measures implemented, evaluate attainment of pesticide concentration 
and toxicity targets for water and sediment from monitoring data (Provision 
C.8.), and identify improvements to existing control measures and/or additional 
control measures, if needed, to attain targets with an implementation time 
schedule.

ii. Reporting – In their 2013 Annual Reports, the Permittees shall report the 
evaluation results, and if needed, submit a plan to implement improved and/or 
new control measures. 

C.9.h. Public Outreach (may be done jointly with other Permittees, such as through 
CASQA or BASMAA and/or the Urban Pesticide Pollution Prevention Project or the 
Bay-Friendly Landscaping and Gardening Coalition).

i. Point of Purchase Outreach: The Permittees shall:  

(1) Conduct outreach to consumers at the point of purchase;  
(2) Provide targeted information on proper pesticide use and disposal, 

potential adverse impacts on water quality, and less toxic methods of pest 
prevention and control; and
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(3) Participate in and provide resources for the “Our Water, Our World” 
program or a functionally equivalent pesticide use reduction outreach 
program. 

ii. Reporting – In their Annual Reports, the Permittees who participate in a 
regional effort to comply with C.9.h.i. may reference a report that summarizes 
these actions. All other Permittees shall summarize activities completed and 
document any measurable awareness and behavior changes resulting from 
outreach.

iii. Pest Control Contracting Outreach: The Permittees shall conduct outreach to 
residents who use or contract for structural or landscape pest control and shall:

(1) Provide targeted information on proper pesticide use and disposal, 
potential adverse impacts on water quality, and less toxic methods of pest 
prevention and control, including IPM; 

(2) Incorporate IPM messages into general outreach; 
(3) Provide information to residents about “Our Water, Our World” or 

functionally equivalent program; 
(4) Provide information to residents about EcoWise Certified IPM 

certification in Structural Pest Management, or functionally equivalent 
certification program; and 

(5) Coordinate with household hazardous-waste programs to facilitate 
appropriate pesticide waste disposal, conduct education and outreach, and 
promote appropriate disposal. 

iv. Reporting – In their 2013 Annual Reports, the Permittees who participate in a 
regional effort to comply with C.9.h.iii. may reference a report that summarizes 
these actions. All other Permittees shall document the effectiveness of their 
actions in their 2013 Annual Reports. This documentation may include 
percentages of residents hiring certified IPM providers and the change in this 
percentage.

v. Outreach to Pest Control Operators: The Permittees shall conduct outreach to 
pest control operators (PCOs) and landscapers; Permittees are encouraged to 
work with DPR, county agricultural commissioners, UC-IPM, BASMAA, the 
Urban Pesticide Committee, the EcoWise Certified Program (or functionally 
equivalent certification program), the Bio-integral Resource Center and others to 
promote IPM to PCOs and landscapers. 

vi. Reporting – In each Annual Report, the Permittees who participate in a regional 
effort to comply with C.9.h.v. may reference a report that summarizes these 
actions. All other Permittees shall summarize how they reached PCOs and 
landscapers and reduced pesticide use. 
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C.10. Trash Load Reduction  
The Permittees shall demonstrate compliance with Discharge Prohibition A.2 and trash-related 
Receiving Water Limitations through the timely implementation of control measures and other 
actions to reduce trash loads from municipal separate storm sewer systems (MS4s) by 40% by 
2014, 70% by 2017, and 100% by 2022 as further specified below.
During this permit term, the Permittees shall develop and implement a Short-Term Trash Load 
Reduction Plan. This includes implementation of a mandatory minimum level of trash capture; 
cleanup and abatement progress on a mandatory minimum number of Trash Hot Spots; and 
implementation of other control measures and best management practices, such as trash 
reduction ordinances, to prevent or remove trash loads from MS4s to attain a 40% reduction in 
trash loads by July 1, 2014.  The Permittees shall also develop and begin implementation of a 
Long-Term Trash Load Reduction Plan to attain a 70% reduction in trash loads from their MS4s 
by 2017 and 100% by 2022.  Flood management agencies, which are non-population-based 
Permittees that do not have jurisdiction over urban watershed land, are not subject to these trash 
reduction requirements except for minimum full trash capture and Trash Hot Spot requirements, 
as specified in subsections C.10.a.iii and C.10.b below.

C.10.a. Short-Term Trash Load Reduction  
i. Short-Term Trash Loading Reduction Plan – Each Permittee shall submit a 

Short-Term Trash Load Reduction Plan, including an implementation schedule, 
to the Water Board by February 1, 2012. The Plan shall describe control 
measures and best management practices, including any trash reduction 
ordinances, that are currently being implemented and the current level of 
implementation and additional control measures and best management practices 
that will be implemented, and/or an increased level of implementation designed 
to attain a 40% trash load reduction from its MS4 by July 1, 2014.  

The Short-Term Trash Load Reduction Plan shall account for required 
mandatory minimum Full Trash Capture devices called for in Provision 
C.10.a.iii and Trash Hot Spot Cleanup called for in Provision C.10.b. 

ii. Baseline Trash Load and Trash Load Reduction Tracking Method – Each 
Permittee, working collaboratively or individually, shall determine the baseline 
trash load from its MS4 to establish the basis for trash load reductions and 
submit the determined load level to the Water Board by February 1, 2012, along 
with documentation of methodology used to determine the load level. The 
submittal shall also include a description of the trash load reduction tracking 
method that will be used to account for trash load reduction actions and to 
demonstrate progress and attainment of trash load reduction levels. The 
submittal shall account for the drainage areas of a Permittee’s jurisdiction that 
are associated with the baseline trash load from its MS4, and the baseline trash 
load level per unit area by land use type and drainage area characteristics used to 
derive the total baseline trash load level for each Permittee.  
In the determination of applicable areas that generate trash loads for inclusion in 
the Baseline Trash Load, the Permittees may propose areas for exclusion, with 
supporting documentation, which meet Discharge Prohibition A.2 and trash-
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related Receiving Water Limitations. Documentation demonstrating no material 
trash presence or adverse impact may include data from the maintenance of 
existing trash capture devices, data from trash flux measurements in the MS4 
and the water column of streams during wet weather, Trash Hot Spot 
assessments, and litter audits of street curb and gutter areas in high pedestrian 
traffic and high commercial activity areas.  
If proposed areas for exclusion are commercial, industrial, or high density 
residential areas, or adjacent to schools or event venues, the Permittee shall 
collect and submit by February 1, 2013, an additional year of documentation to 
further support the basis for the exclusion. If the data continue to support the 
exclusion determination, further trash reduction actions are not required in these 
areas, unless the Water Board notifies the Permittee otherwise. 

Each Permittee shall submit a progress report by February 1, 2011, that indicates 
whether it is determining its baseline trash load and trash load reduction method 
individually or collaboratively with other Permittees and a summary of the 
approach being used.  The report shall also include the types and examples of 
documentation that will be used to propose exclusion areas, and the land use 
characteristics and estimated area of potentially excluded areas. 

iii. Minimum Full Trash Capture – Except as excluded below, population-based 
Permittees shall install and maintain a mandatory minimum number of full trash 
capture devices by July 1, 2014, to treat runoff from an area equivalent to 30% 
of Retail/Wholesale Land49 that drains to MS4s within their jurisdictions (see 
Table 10.1 in Attachment J). If the sum of the areas that generate trash loads 
determined pursuant to C.10.a.ii above is a smaller acreage than the required 
trash capture acreage, a population-based Permittee may reduce its minimum 
full trash capture requirement to the smaller acreage. A population-based 
Permittee with a population less than 12,000 and retail/wholesale land less than 
40 acres, or a population less than 2000, is exempt from this trash capture 
requirement. The minimum number of trash capture devices required to be 
installed and maintained by non-population-based Permittees is included in 
Attachment J. 
All installed devices that meet the following full trash capture definition may be 
counted toward this requirement regardless of date of installation. A full capture 
system or device is any single device or series of devices that traps all particles 
retained by a 5 mm mesh screen and has a design treatment capacity of not less 
than the peak flow rate Q resulting from a one-year, one-hour, storm in the sub-
drainage area.

C.10.b. Trash Hot Spot Selection and Cleanup 
Trash Hot Spots in receiving waters shall be cleaned annually to achieve the multiple benefits 
of beginning abatement of these impacts as mitigation and to learn more about the sources 
and patterns of trash loading. 

49  [http://quake.abag.ca.gov/mitigation/pickdbh2.html]  and Association of Bay Area Governments, 2005 ABAG 
Land Use Existing Land Use in 2005: Report and Data for Bay Area Counties 
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i. Hot Spot Cleanup and Definition – The Permittees shall cleanup selected 
Trash Hot Spots to a level of “no visual impact” at least one time per year for 
the term of the permit. Trash Hot Spots shall be at least 100 yards of creek 
length or 200 yards of shoreline length.

ii. Hot Spot Selection – Population-based Permittees shall identify high trash-
impacted locations on State waters totaling at least one Trash Hot Spot per 
30,000 population, or one per 100 acres of Retail/Wholesale Commercial Land 
Area, within their jurisdictions based on Association of Bay Area Governments 
(ABAG) 2005 data1, whichever is greater. If the hot spot number by one of the 
two determination methods is more than twice that determined by the other 
method, double the smaller hot spot number shall be used.  Otherwise, the larger 
hot spot number determined by the two methods shall be the Trash Hot Spot 
assignment for a population-based Permittee. Each population-based Permittee 
shall select at least one Trash Hot Spot. The Permittees shall each submit 
selected Trash Hot Spots to the Water Board by July 1, 2010. The list should 
include photo documentation (one photo per 50 feet) and initial assessment 
results for the proposed hot spots. The minimum number of Trash Hot Spots per 
Permittee is included in Attachment J for population and non-population-based 
Permittees. The Permittees shall proceed with cleanup of selected Trash Hot 
Spots unless informed otherwise by the Water Board. 

iii. Hot Spot Assessments – The Permittees shall quantify the volume of material 
removed from each Trash Hot Spot cleanup, and identify the dominant types of 
trash (e.g., glass, plastics, paper) removed and their sources to the extent 
possible. Documentation shall include the trash condition before and after clean 
up of the entire hot spot using photo documentation with a minimum of one 
photo per 50 feet of hot spot length. Trash Hot Spots may also be assessed using 
either the Rapid Trash Assessment (RTA v.8) or the SCVURPPP Urban RTA 
variation of that method. 

C.10.c. Long-Term Trash Load Reduction
Each Permittee shall submit a Long-Term Trash Load Reduction Plan, including an 
implementation schedule, to the Water Board by February 1, 2014. The Plan shall describe 
control measures and best management practices, including any trash reduction ordinances, 
that are being implemented and the level of implementation and additional control measures 
and best management practices that will be implemented, and/or an increased level of 
implementation designed to attain a 70% trash load reduction from its MS4 by July 1, 2017, 
and 100% by July 1, 2022. 

C.10.d. Reporting
i. In each Annual Report, each Permittee shall provide a summary of its trash load 

reduction actions (control measures and best management practices) including 
the types of actions and levels of implementation, the total trash loads and 
dominant types of trash removed by its actions, and the total trash loads and 
dominant types of trash for each type of action. The latter shall include each 
Trash Hot Spot selected pursuant to C.10.b. Beginning with the 2012 Annual 
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Report, each Permittee shall also report its percent annual trash load reduction 
relative to its Baseline Trash Load. 

ii. The Permittees shall retain records for review providing supporting 
documentation of trash load reduction actions and the volume and dominant 
type of trash removed from full trash capture devices, from each Trash Hot Spot 
cleanup, and from additional control measures or best management practices 
implemented. Data may be combined for specific types of full trash capture 
devices deployed in the same drainage area. These records shall have the 
specificity required for the trash load reduction tracking method established 
pursuant to subsection C.10.a.iii. 
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C.11. Mercury Controls 
The Permittees shall implement the following control programs for mercury. The 
Permittees shall perform the control measures and provide reporting on those control 
measures according to the provisions below. The purpose of this provision is to 
implement the urban runoff requirements of the San Francisco Bay mercury TMDL and 
reduce mercury loads to make substantial progress toward achieving the urban runoff 
mercury load allocation established for the TMDL. The aggregate, regionwide, urban 
runoff wasteload load allocation is 82 kg/yr. This allocation should be achieved by 
February 2028 and, as a way to measure progress, an interim loading milestone of 120 
kg/yr, halfway between the current load and the allocation, should be achieved by 
February 2018. If the interim loading milestone is not achieved, the Permittees shall 
demonstrate reasonable and measurable progress toward achieving the milestone. The 
Permittees may comply with any requirement of this provision through a collaborative 
effort. 

C.11.a. Mercury Collection and Recycling Implemented throughout the Region 
i. Task Description – The Permittees shall promote, facilitate, and/or participate 

in collection and recycling of mercury containing devices and equipment at the 
consumer level (e.g., thermometers, thermostats, switches, bulbs). 

ii. Reporting – The Permittees shall report on these efforts in their Annual Report, 
including an estimate of the mass of mercury collected. 

C.11.b. Monitor Methylmercury 
i. Task Description – The Permittees shall monitor methymercury in runoff 

discharges. The objective of the monitoring is to investigate a representative set 
of drainages and obtain seasonal information and to assess the magnitude and 
spatial/temporal patterns of methylmercury concentrations. 

ii. Implementation Level – The Permittees shall analyze aqueous grab samples 
already being collected for total mercury analysis for methylmercury as 
specified in Provision C.8.f.

iii. Reporting – The Permittees shall report monitoring results annually beginning 
with their 2010 Annual Report. 

C.11.c. Pilot Projects To Investigate and Abate Mercury Sources in Drainages, 
Including Public Rights-Of-Way, and Stormwater Conveyances with 
Accumulated Sediment that Contains Elevated Mercury Concentrations. 
i. Task Description – The Permittees shall investigate and abate mercury sources 

in or to their storm drain systems in conjunction with the Water Board and other 
appropriate regulatory agencies with investigation and cleanup authorities. The 
purpose of this task is to implement and evaluate the benefit of a suite of 
abatement measures at five pilot project locations. The Permittees shall 
document the knowledge and experience gained through pilot implementation, 
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and this documentation will provide a basis for determining the scope of 
abatement implementation in subsequent permit terms. The Permittees shall also 
quantify and report the amount of mercury loads abated resulting from 
implementation of these measures.  

ii. Implementation Level – Reducing loads of PCBs is the main pilot location 
selection factor for this Provision, and reducing loads of mercury is a secondary 
criterion. Accordingly, for PCB pilot project locations selected as part of 
Provision C.12.c, the Permittees shall conduct reconnaissance in the pilot project 
drainage areas. The Permittees shall test sediments in storm drains and 
conveyances to characterize the extent and magnitude of mercury 
concentrations. They shall evaluate monitoring data and determine if a mercury 
sediment abatement program would reduce mercury loading significantly. If so 
determined, the Permittees shall cause abatement activities to be conducted at 
those sites under Permittee jurisdiction with identified remedial activities. When 
contamination is located on private property, a Permittee must either exercise 
direct authority to require cleanup or notify and request other appropriate 
authorities to exercise their cleanup authority.

iii. Reporting – Report on mercury-related aspects of work and loads abated as part 
of reporting requirements for Provision C.12.c. 

C.11.d. Pilot Projects to Evaluate and Enhance Municipal Sediment Removal and 
Management Practices 
i. Task Description – The Permittees shall jointly evaluate ways to enhance 

mercury load reduction benefits of operation and maintenance actives that 
remove or manage sediment. The purpose of this task is to implement these 
management practices at the pilot scale in five drainages during this permit term. 
The knowledge and experience gained through pilot implementation will be 
used to determine the implementation scope of enhanced sediment removal and 
management practices in subsequent permit terms. The Permittees shall 
document the knowledge and experience gained through pilot implementation, 
and this documentation will provide a basis for determining the implementation 
scope of enhanced sediment removal management practices in subsequent 
permit terms. The Permittees shall also quantify and report the amount of 
mercury loads removed or avoided resulting from implementation of these 
measures. 

ii. Implementation Level – In all pilot program drainages selected as part of 
Provision C.12.c, the Permittees shall jointly evaluate ways to enhance existing 
sediment removal and management practices such as municipal street sweeping, 
curb clearing parking restrictions, inlet cleaning, catch basin cleaning, stream 
and stormwater conveyance system maintenance, and pump station cleaning via 
increased effort and/or retrofits for the control of mercury. This evaluation shall 
also include consideration of street flushing and capture, collection, or routing to 
the sanitary sewer (in coordination and consultation with local sanitary sewer 
agencies) as a potential enhanced management practice in coordination and 
consultation with local sanitary sewer agencies. 
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Beginning July 1, 2011, the Permittees shall implement pilot studies for the most 
potentially effective measures(s) based on the evaluation of Provision C.11.d.ii 
in all drainages for which PCB pilot projects are being conducted. 

iii. Reporting
(1) The Permittees shall present a progress report on the results of the 

evaluation in their 2010 Annual Report and the final evaluation results in 
their 2011 Annual Report.

(2) In their March 15, 2014 Integrated Monitoring Report, the Permittees shall 
report the effectiveness of enhanced practices pilot implementation, report 
estimates of loads reduced, and present a plan and schedule for possible 
expanded implementation for subsequent permit terms. 

C.11.e. Conduct Pilot Projects to Evaluate On-Site Stormwater Treatment via Retrofit 
i. Task Description – The Permittees shall evaluate and quantify the removal of 

mercury by on-site treatment systems via retrofit of such systems into existing 
storm drain systems. The purpose of this task is to implement on-site treatment 
projects at the pilot scale in ten locations during this permit term. The Permittees 
shall document the knowledge and experience gained through pilot 
implementation, and this documentation will provide a basis for determining the 
implementation scope of on-site treatment retrofits in subsequent permit terms. 
The Permittees shall also quantify and report the amount of mercury loads 
removed or avoided resulting from implementation of these measures. 

ii. Implementation Level – The Permittees, working collaboratively, shall identify 
at least ten locations throughout the Permittees’ jurisdictions that present 
opportunities to install and evaluate50 on-site treatment systems (e.g., detention 
basins, bioretention units, sand filters, infiltration basins, treatment wetlands) 
and shall assess best treatment options for those locations. Every county (San 
Mateo, Contra Costa, Alameda, Santa Clara, and Solano) should have at least 
one location. This effort shall identify potential locations draining a variety of 
land uses; evaluate technical feasibility; and discuss economical feasibility. The 
pilot locations may be the same as those chosen for Provision C.12.e, but 
consideration should be given to areas of elevated mercury concentrations. 
On the basis of the Provision C.11.e.ii report, the Permittees shall select sites to 
perform pilot studies and shall conduct pilot studies in ten selected locations. 
Pilot studies shall span treatment types and drainage characteristics. 

iii. Reporting –
(1) In their 2011 Annual Report, the Permittees shall report on candidate 

locations and types of treatment retrofit for each location. The report shall 
include assessment of at least ten locations. 

50 Permittees may evaluate a maximum of two pre-existing treatment systems of the ten total required systems to be 
evaluated provided that these existing treatment systems are applicable to the intent of this provision.. 
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(2) In their March 15, 2014 Integrated Monitoring Report, the Permittees shall 
report status, results, mercury removal effectiveness, and lessons learned 
from the ten pilot studies and their plan for implementing this type of 
treatment on an expanded basis throughout their jurisdictions during the 
next permit term. 

C.11.f. Diversion of Dry Weather and First Flush Flows to Publicly Owned Treatment 
Works (POTWs) 
i. Task Description – The Permittees shall evaluate the reduced loads of mercury 

from diversion of dry weather and first flush stormwater flows to sanitary 
sewers. The Permittees shall document the knowledge and experience gained 
through pilot implementation, and this documentation will provide a basis for 
determining the implementation scope of urban runoff diversion projects in 
subsequent permit terms. The Permittees shall also quantify and report the 
amount of mercury loads removed or avoided resulting from implementation of 
these measures. 

ii. Implementation Level – The Permittees shall implement pilot projects to divert 
dry weather and first flush flows to POTWs to address these flows as a source of 
PCBs and mercury to receiving waters. The Permittees are strongly encouraged 
to make use of stormwater pump stations in this effort because pump station 
characterization work performed pursuant to Provisions C.2 and C.10, 
addressing dissolved oxygen depletion and trash impacts, may be efficiently 
leveraged for the initial phase of these diversion pilot projects. The objectives of 
this Provision are to: implement five pilot projects for urban runoff diversion 
from stormwater pump stations to POTWs; evaluate the reduced loads of 
mercury and PCBs resulting from each diversion; and gather information to 
guide the selection of  additional diversion projects in future permits. 
Collectively, the Permittees shall select five stormwater pump stations and five 
alternates by evaluating drainage characteristics and the feasibility of diverting 
flows to the sanitary sewer.   
(1) The Permittees should work with local POTWs on a watershed, county, or 

regional level to evaluate feasibility and to establish cost sharing 
agreements. The feasibility evaluation shall include, but not be limited to, 
costs, benefits, and impacts on the stormwater and wastewater agencies 
and the receiving waters relevant to the diversion and treatment of the dry 
weather and first flush flows.

(2) From this feasibility evaluation, the Permittees shall select five pump 
stations and five alternates for pilot diversion studies. At least one urban 
runoff diversion pilot project shall be implemented in each of the five 
counties (San Mateo, Contra Costa, Alameda, Santa Clara, and Solano). 
The pilot and alternate locations should be located in industrially-
dominated catchments where elevated PCB concentrations are 
documented. 
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(3) The Permittees shall implement flow diversion to the sanitary sewer at 
five pilot pump stations. As part of the pilot studies, the Permittees shall 
monitor, measure, and report mercury load reduction. 

iii. Reporting
(1) The Permittees shall summarize the results of the feasibility evaluation in 

their 2010 Annual Report, including: 
Selection criteria leading to the identification of the five candidate and 
five alternate pump stations for pilot studies. 
Time schedules for conducting the pilot studies. 
A proposed method for distributing mercury load reductions to 
participating wastewater and stormwater agencies. 

(2) The Permittees shall report annually on the status of the pilot studies in 
each subsequent Annual Report. 

(3) The Permittees shall include in their March 15, 2014 Integrated 
Monitoring Report: 

Evaluation of pilot program effectiveness. 
Mercury loads reduced. 
Updated feasibility evaluation procedures to guide future diversion 
project selection. 

C.11.g. Monitor Stormwater Mercury Pollutant Loads and Loads Reduced 
i. Task Description – The Permittees shall develop and implement a monitoring 

program to quantify mercury loads and loads reduced through source control, 
treatment and other management measures as required in Provision C.8.f. 

ii. Implementation Level – The Permittees shall demonstrate progress toward (a) 
the interim loading milestones, or (b) attainment of the program area allocations, 
by using the following methods: 
(1) Quantify through estimates the annual average mercury load reduced by 

implementing pollution prevention, source control and treatment control 
efforts required by the provisions of this permit or other relevant efforts; 
or

(2) Quantify the mercury load as a rolling five-year annual average using data 
on flow and water column mercury concentrations; or 

(3) Quantitatively demonstrate that the mercury concentration of suspended 
sediment that best represents sediment discharged with urban runoff is 
below the target of 0.2 mg mercury/kg dry weight. 

iii. Reporting
(1) The Permittees shall report in their 2010 Annual Report methods used to 

assess progress toward meeting WLA goals and a full description of the 
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measurement and estimation methodology and rationale for the 
approaches.

(2) The Permittees shall report in their March 15, 2014 Integrated Monitoring 
Report results of chosen monitoring/measurement approach concerning 
loads assessment and estimation of loads reduced. 

C.11.h. Fate and Transport Study of Mercury in Urban Runoff 
i. Task Description – The Permittees shall conduct or cause to be conducted 

studies aimed at better understanding the fate, transport, and biological uptake of 
mercury discharged in urban runoff to San Francisco Bay and tidal areas. 

ii. Implementation Level – The specific information needs include understanding 
the in-Bay transport of mercury discharged in urban runoff, the influence of 
urban runoff on the patterns of food web mercury accumulation, and the 
identification of drainages where urban runoff mercury is particularly important 
in food web accumulation. 

iii. Reporting – The Permittees shall submit in their 2010 Annual Report a work 
plan describing the specific manner in which these information needs will be 
accomplished and describing the studies to be performed with a schedule. The 
Permittees shall report on status of these studies in their 2010, 2011, and 2012 
Annual Reports.  In the March 15, 2014 Integrated Monitoring Report, the 
Permittees shall report the findings and results of the studies completed, 
planned, or in progress as well as implications of studies on potential control 
measures to be investigated, piloted or implemented in future permit cycles. 

C.11.i. Development of a Risk Reduction Program Implemented Throughout the 
Region.
i. Task Description – The Permittees shall develop and implement or participate 

in effective programs to reduce mercury-related risks to humans and quantify 
the resulting risk reductions from these activities.  

ii. Implementation Level – The risk reduction activities shall include investigating 
ways to address public health impacts of mercury in San Francisco Bay/Delta 
fish, including activities that reduce actual and potential exposure of health 
impacts to those people and communities most likely to be affected by mercury 
in San Francisco Bay-caught fish, such as subsistence fishers and their families. 
Such strategies should include public participation in developing effective 
programs in order to ensure their effectiveness. The Permittees may include 
studies needed to establish effective exposure reduction activities and risk 
communication messages as part of their planning. The risk reduction activities 
may be performed by a third party if the Permittees wish to provide funding for 
this purpose. This requirement may be satisfied by a combination of related 
efforts through the Regional Monitoring Program or other similar collaborative 
efforts. 
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iii. Reporting – The Permittees shall submit in their 2010 Annual Report the 
specific manner in which these risk reduction activities will be accomplished 
and describe the studies to be performed with a schedule. The Permittees shall 
report on the status of the risk reduction efforts in their 2011 and 2012 Annual 
Reports. The Permittees shall report the findings and results of the studies 
completed, planned, or in progress as well as the status of other risk reduction 
actions in their March 15, 2014 Integrated Monitoring Report. 

C.11.j. Develop Allocation Sharing Scheme with Caltrans. 
i. Task Description – The wasteload allocations for urban stormwater developed 

through the San Francisco Bay mercury TMDL implicitly include California 
Department of Transportation (Caltrans) roadway and non-roadway facilities 
within the geographic boundaries of urban runoff management agencies.  
Consistent with the TMDL, the Permittees are required to develop an equitable 
mercury allocation-sharing scheme in consultation with Caltrans to address the 
Caltrans facilities in the program area, and report the details to the Water Board. 
Alternatively, Caltrans may choose to implement mercury load reduction actions 
on a watershed or regionwide basis in lieu of sharing a portion of an urban 
runoff management agencies’ mercury allocation. In such a case, the Water 
Board will consider a separate allocation for Caltrans for which it may 
demonstrate progress toward attaining an allocation or load reduction in the 
same manner as municipal programs. 

ii. Reporting – The Permittees shall report on the status of the efforts to develop 
this allocation sharing scheme in their 2010, 2011, and 2012 Annual Reports. 
The Permittees shall submit in their March 15, 2014 Integrated Monitoring 
Report the manner in which the urban runoff mercury TMDL allocation will be 
shared between the Permittees and Caltrans. 
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C.12. Polychlorinated Biphenyls (PCBs) Controls 
The Permittees shall implement the following control programs for PCBs. The Permittees 
shall perform the control measures and provide reporting on those control measures 
according to the provisions below. The purpose of these provisions is to implement the 
urban runoff requirements of the PCBs TMDL and reduce PCBs loads to make 
substantial progress toward achieving the urban runoff PCBs load allocation. The 
Permittees may comply with any requirement of this Provision through a collaborative 
effort. 

C.12.a. Implement Project throughout Region to Incorporate PCBs and PCB-
Containing Equipment Identification into Existing Industrial Inspections 
i. Task Description – The Permittees shall develop training materials and train 

municipal industrial building inspectors to identify, in the course of their 
existing inspections, PCBs or PCB-containing equipment. The Permittees shall 
incorporate such PCB identification into industrial inspection programs. 

ii. Implementation Level – Where inspectors identify during inspections PCBs or 
PCB-containing equipment, the Permittees shall document incidents in 
inspection reports and refer to appropriate regulatory agencies (e.g. county 
health departments, Department of Toxic Substances Control, California 
Department of Public Health, and the Water Board) as necessary. 

iii. Reporting – The Permittees shall report the results of training in their 2010 
Annual Report and report on both ongoing training development and inspections 
for PCB identification in their 2011, and following, Annual Reports. 

C.12.b. Conduct Pilot Projects to Evaluate Managing PCB-Containing Materials and 
Wastes during Building Demolition and Renovation (e.g., Window 
Replacement) Activities 
i. Task Description – The Permittees shall evaluate potential presence of PCBs at 

construction sites, current material handling and disposal regulations/programs 
(e.g., municipal ordinances, RCRA, TSCA) and current level of implementation. 

ii. Implementation Level –
(1) The Permittees shall develop a sampling and analysis plan to evaluate 

PCBs at construction sites that involve demolition activities (including 
research on when, where, and which materials potentially contained 
PCBs).

(2) The Permittees shall implement a sampling and analysis plan at a 
minimum of 10 sites distributed throughout the combined Permittees’ 
jurisdiction areas. 

(3) The Permittees shall develop/select BMPs to reduce or prevent discharges 
of PCBs during demolition/remodeling. The BMPs will focus on methods 
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to identify, handle, contain, transport and dispose of PCB-containing 
building materials. 

(4) The Permittees shall develop model ordinances or policies, train and 
deploy inspectors, and pilot test BMPs at 5 sites. 

iii. Reporting –
(1) In their 2010 Annual Report, the Permittees shall submit the sampling and 

analysis plan (of Provision C.12.b.ii.).

(2) In their 2010 Annual Report, the Permittees shall submit a status report on 
sampling and analysis along with whatever sampling results are available.  

(3) In their 2011 Annual Report, the Permittees shall submit the results of the 
evaluation (Provision C.12.b.i.) of current regulations, level of 
implementation, and regulatory gaps as well as the final sampling and 
analysis report, a list of appropriate BMPs, BMP training program, and 
model ordinances and policies to prevent PCB discharges from building 
demolition and improvement activities.  

(4) In the March 15, 2014 Integrated Monitoring Report, the Permittees shall 
submit the results of pilot program effectiveness evaluation. 

C.12.c. Pilot Projects to Investigate and Abate On-land Locations with Elevated PCB 
Concentrations, Including Public Rights-of-way, and Stormwater Conveyances 
with Accumulated Sediments with Elevated PCBs Concentrations.  
i. Task Description – The Permittees shall investigate and abate PCBs sources in 

or to their storm drain systems in conjunction with the Water Board and other 
appropriate regulatory agencies with investigation and cleanup authorities. The 
purpose of this task is to implement and evaluate the benefit of a suite of 
abatement measures at five pilot project locations. The Permittees shall 
document the knowledge and experience gained through pilot implementation, 
and this documentation will provide a basis for determining the implementation 
scope of abatement projects in subsequent permit terms. The Permittees shall 
also quantify and report the amount of PCBs loads abated resulting from 
implementation of these measures. 

ii. Implementation Level –
(1) The Permittees, working collaboratively, shall identify 5 drainage areas 

that contain high levels of PCBs and conduct pilot projects to investigate 
and abate these high PCB concentrations. To accomplish this, the 
Permittees shall interview municipal staff and review municipal databases, 
data collected or compiled through grant-funded efforts, other agency 
files, and other available information to identify potential PCB source 
areas and areas where PCB-contaminated sediment accumulates, including 
within stormwater conveyances. The Permittees shall qualitatively rank 
and map potential PCB source areas within each drainage. Investigation of 
mercury (Provision C.11.c.) shall be included in these efforts unless not 
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appropriate. When contamination is located on private property, the 
Permittees must either exercise direct authority to require cleanup or 
notify and request other appropriate authorities to exercise their cleanup 
authority.

(2) The Permittees shall conduct reconnaissance surveys of the identified 
drainages and gather information concerning past or current use of PCBs 
to further identify potential source areas and determine whether runoff 
from such locations is likely to convey soils/sediments with PCBs to 
municipal stormwater conveyances. 

(3) The Permittees shall validate existence of elevated PCB concentrations 
through surface soil/sediment sampling and analysis where visual 
inspections and/or other information suggest potential source areas within 
each drainage. 

Where data confirm significantly elevated PCB concentrations in surface 
soils/sediments within the subject pilot drainage, the Permittees shall 
provide available information on current site conditions and 
owner/operators and other potentially responsible parties to Water Board 
and other appropriate regulatory agencies to facilitate their issuance of 
orders for further investigation and remediation of subject sites. The 
Permittees shall assist the Water Board and other appropriate agencies to 
identify/evaluate funding to perform abatement and/or responsible parties 
and abatement options. 

(4) The Permittees shall identify areas for expedited abatement on the basis of 
loading potential including factors such as PCB concentration, mass of 
sediment, and mobilization potential and/or human health protection 
thresholds, such as California Human Health Screening Levels. 

(5) The Permittees shall conduct an abatement program in portions of 
drainages under their jurisdiction in conjunction with the Water Board and 
other appropriate agencies. 

iii. Reporting
(1) The Permittees shall report on the identified suspect drainage areas 

[Provision C.12.c.ii (1)] in their 2010 Annual Report and results of the 
surveys [Provision C.12.c.ii.(2)] in their 2011 Annual Report.

(2) The Permittees shall report sampling and chemical analysis results at pilot 
locations [Provision C.12.c.ii.(3)] in their 2011 Annual Reports.  

(3) The Permittees shall report on proposed abatement opportunities and 
activities [Provision C.12.c.ii.(4) and (5)], responsible parties, funding, 
agency oversight, and schedules in their 2012 Annual Report.

(4) The Permittees shall report results of abatement program effectiveness and 
estimates of loads reduced (see C.11.g) in the March 15, 2014 Integrated 
Monitoring Report. 
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C.12.d. Conduct Pilot Projects to Evaluate and Enhance Municipal Sediment Removal 
and Management Practices 
i. Task Description – The Permittees shall jointly evaluate ways to enhance PCBs 

load reduction benefits of operation and maintenance activities that remove or 
manage sediment. The purpose of this task is to implement these management 
practices at the pilot scale in five drainages during this permit term. The 
Permittees shall document the knowledge and experience gained through pilot 
implementation, and this documentation will provide a basis for determining the 
implementation scope of enhanced sediment removal and management practices 
in subsequent permit terms. The Permittees shall also quantify and report the 
amount of PCBs loads removed or avoided resulting from implementation of 
these measures. 

ii. Implementation Level – In all pilot program drainages selected as part of 
Provision C.12.c, the Permittees shall jointly evaluate ways to enhance existing 
sediment removal and management practices such as municipal street sweeping, 
curb clearing parking restrictions, inlet cleaning, catch basin cleaning, stream 
and stormwater conveyance system maintenance, and pump station cleaning via 
increased effort and/or retrofits. This evaluation shall also include consideration 
of street flushing and capture, collection, or routing to the sanitary sewer (in 
coordination and consultation with local sanitary sewer agency) as a potential 
enhanced management practice. The Permittees shall also jointly evaluate 
existing information on high-efficiency street sweepers. The goal is to evaluate 
the cost-effectiveness of high-efficiency street sweeping relative to reducing 
pollutant loads. The Permittees shall develop recommendations for follow-up 
studies to be conducted. 

iii. Reporting – The Permittees shall submit a progress report on the results of 
these two evaluations in their 2010 Annual Report and the final evaluation 
results in their 2011 Annual Report. 

iv. Beginning July 1, 2011, the Permittees shall implement pilot studies for the most 
potentially effective measure(s) based on the evaluation of Provision C.12.d. ii. 
throughout the region. 

v. Reporting – The Permittees shall report effectiveness of enhanced practices 
pilot implementation in the March 15, 2014 Integrated Monitoring Report, and 
their plan for implementing enhanced practices in the next permit term. 

C.12.e. Conduct Pilot Projects to Evaluate On-Site Stormwater Treatment via Retrofit 
i. Task Description – The Permittees shall evaluate and quantify the removal of 

PCBs by on-site treatment systems via retrofit of such systems into existing 
storm drain systems. The purpose of this task is to implement on-site treatment 
projects at the pilot scale in ten locations during this permit term. The Permittees 
shall document the knowledge and experience gained through pilot 
implementation, and this documentation will provide a basis for determining the 
implementation scope of on-site treatment retrofits in subsequent permit terms.  
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ii. Implementation Level – The Permittees, working collaboratively, shall identify 
at least 10 locations throughout the Permittees’ jurisdictions that present 
opportunities to install and evaluate51 on-site treatment systems (e.g., detention 
basins, bioretention units, sand filters, infiltration basins, treatment wetlands) 
and shall assess the best treatment options for those locations. Every county 
(San Mateo, Contra Costa, Alameda, Santa Clara, and Solano) should have at 
least one location. This assessment shall identify potential locations draining a 
variety of land uses, discuss technical feasibility, and discuss economical 
feasibility. The Permittees shall choose pilot study locations primarily on the 
basis of elevated PCBs concentrations with additional consideration to mercury 
concentrations. 

iii. On the basis of the Provision C.12.e.ii. report, the Permittees shall select sites to 
perform pilot studies and shall conduct pilot studies in selected locations. Taken 
as a group, these 10 pilot study locations should span treatment types and 
drainage characteristics. 

iv. Reporting –
(1) In their 2011 Annual Report, the Permittees shall report on candidate 

locations with types of treatment retrofit for each location. The report shall 
include assessment of at least 10 locations. 

(2) In the March 15, 2014 Integrated Monitoring Report, the Permittees shall 
report status, results, PCBs-removal effectiveness, and lessons learned 
from the pilot studies and their plan for implementing this type of 
treatment on an expanded basis throughout the region during the next 
permit term. 

C.12.f. Diversion of Dry Weather and First Flush Flows to POTWs 
i. Task Description – The Permittees shall evaluate the reduced loads of PCBs 

from diversion of dry weather and first flush stormwater flows to sanitary 
sewers. The knowledge and experience gained through pilot implementation will 
be used to determine the implementation scope of urban runoff diversion in 
subsequent permit terms. The Permittees shall document the knowledge and 
experience gained through pilot implementation, and this documentation will 
provide a basis for determining the implementation scope of urban runoff 
diversion projects in subsequent permit terms.  

ii. Implementation Level – The Permittees shall implement pilot projects to 
address the role of pump stations as a source of pollutants of concern (primarily 
PCBs and secondarily mercury). This work is in addition to Provisions C.2 and 
C.10 that address dissolved oxygen depletion and trash impacts in receiving 
waters. The objectives of this provision are: to implement five pilot projects for 
urban runoff diversion from stormwater pump stations to POTWs; evaluate the 
reduced loads of mercury and PCBs resulting from the diversion; and gather 

51 The Permittees may evaluate a maximum of two pre-existing treatment systems of the ten total required systems 
to be evaluated provided that these existing treatment systems are applicable to the intent of this provision. 
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information to guide the selection of  additional diversion projects required in 
future permits. Collectively, the Permittees shall select 5 stormwater pump 
stations and 5 alternates by evaluating drainage characteristics and the feasibility 
of diverting flows to the sanitary sewer.  
(1) The Permittees should work with the local POTW on a watershed, 

program, or regional level to evaluate feasibility and to establish cost 
sharing agreements. The feasibility evaluation shall include, but not be 
limited to, costs, benefits, and impacts on the stormwater and wastewater 
agencies and the receiving waters relevant to the diversion and treatment 
of the dry weather and first flush flows.

(2) From this feasibility evaluation, the Permittees shall select 5 pump stations 
and 5 alternates for pilot diversion studies. At least one urban runoff 
diversion pilot project shall be implemented in each of the five counties 
(San Mateo, Contra Costa, Alameda, Santa Clara, and Solano). The pilot 
and alternate locations should be located in industrially dominated 
catchments where elevated PCB concentrations are documented. 

(3) The Permittees shall implement flow diversion to the sanitary sewer at the 
5 pilot pump stations. As part of the pilot studies, they shall monitor and 
measure PCBs load reduction. 

iii. Reporting –
(1) The Permittees shall summarize the results of the feasibility evaluation in 

their 2010 Annual Report, including: 
Selection criteria leading to the identification of the 5 candidate and 5 
alternate pump station for pilot studies. 
Time schedules for conducting the pilot studies. 
A proposed method for distributing PCBs load reductions to 
participating wastewater and stormwater agencies. 

(2) The Permittees shall report annually on the status of the pilot studies in 
each subsequent annual report. 

(3) The March 15, 2014 Integrated Monitoring Report shall include: 
Evaluation of pilot program effectiveness. 
PCBs loads reduced. 
Updated feasibility evaluation procedures to guide future diversion 
project selection. 

C.12.g. Monitor Stormwater PCB Pollutant Loads and Loads Reduced 
The Permittees shall develop and implement a monitoring program as required in 
Provision C.8.f to quantify PCBs loads and loads reduced (see C.11.g for details) 
through the source control, treatment and other management measures implemented 
as part of the pilot studies of C.12.a through C.12.f. 
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C.12.h. Fate and Transport Study of PCBs in Urban Runoff 
i. Task Description – The Permittees shall conduct or cause to be conducted 

studies aimed at better understanding the fate, transport, and biological uptake of 
PCBs discharged in urban runoff. 

ii. Implementation Level –  The specific information needs include understanding 
the in-Bay transport of PCBs discharged in urban runoff, the influence of urban 
runoff on the patterns of food web PCBs accumulation, and the identification of 
drainages where urban runoff PCBs are particularly important in food web 
accumulation. 

iii. Reporting – The Permittees shall submit in their 2010 Annual Report a 
workplan describing the specific manner in which these information needs will 
be accomplished and describing the studies to be performed with a schedule. 
The Permittees shall report on status of the studies in their 2011 and 2012 
Annual Reports. The Permittees shall report in the March 15, 2014 Integrated 
Monitoring Report the findings and results of the studies completed, planned, or 
in progress as well as implications of studies on potential control measures to be 
investigated, piloted or implemented in future permit cycles. 

C.12.i. Development of a Risk Reduction Program Implemented throughout the Region 
i. Task Description – The Permittees shall develop and implement or participate 

in effective programs to reduce PCBs-related risks to humans and quantify the 
resulting risk reductions from these activities.   

ii. Implementation Level – The risk reduction activities shall include investigating 
ways to address public health impacts of PCBs in San Francisco Bay/Delta fish, 
including activities that reduce actual and potential exposure of health impacts 
to those people and communities most likely to be affected by PCBs in San 
Francisco Bay-caught fish, such as subsistence fishers and their families. Such 
strategies should include public participation in developing effective programs 
in order to ensure their effectiveness. The Permittees may include studies needed 
to establish effective exposure reduction activities and risk communication 
messages as part of their planning. The risk reduction activities may be 
performed by a third party if the Permittees wish to provide funding for this 
purpose. This requirement may be satisfied by a combination of related efforts 
through the Regional Monitoring Program or other similar collaborative efforts. 

iii. Reporting – The Permittees shall submit in their 2010 Annual Report the 
specific manner in which these risk reduction activities will be accomplished 
and describe the studies to be performed with a schedule. The Permittees shall 
report on status of the studies in their 2011 and 2012 Annual Reports. The 
Permittees shall report the findings and results of the studies completed, 
planned, or in progress as well as the status of other risk reduction actions in the 
March 15, 2014 Integrated Monitoring Report. 
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C.13. Copper Controls 
The control program for copper is detailed below. The Permittees shall implement the 
control measures and accomplish the reporting on those control measures according to 
the provisions below. The purpose of these provisions is to implement the control 
measures identified in the Basin Plan amendment necessary to support the copper site-
specific objectives in San Francisco Bay. The Permittees may comply with any 
requirement of C.13 Provisions through a collaborative effort. 

C.13.a. Manage Waste Generated from Cleaning and Treating of Copper Architectural 
Features, Including Copper Roofs, during Construction and Post-Construction. 
i. Task Description – The Permittees shall ensure that local ordinance authority is 

established to prohibit the discharge of wastewater to storm drains generated 
from the installation, cleaning, treating, and washing of the surface of copper 
architectural features, including copper roofs to storm drains. 

ii. Implementation Level 
(1) The Permittees shall develop BMPs on how to manage the waste during 

and post-construction. 

(2) The Permittees shall require use of appropriate BMPs when issuing 
building permits. 

(3) The Permittees shall educate installers and operators on appropriate 
BMPs.

(4) The Permittees shall enforce against noncompliance. 

iii. Reporting
(1) The Permittees shall certify adequate legal authority in their 2011 Annual 

Report or otherwise provide justification for schedule not to exceed one 
year to comply. 

(2) The Permittees shall report annually, starting with their 2012 Annual 
Report, on training, permitting and enforcement activities. 

(3) In their 2013 Annual Report, the Permittees shall evaluate the 
effectiveness of these measures, including BMP implementation and 
propose any additional measures to address this source. 

C.13.b. Manage Discharges from Pools, Spas, and Fountains that Contain Copper-
Based Chemicals 
i. Task Description – By adopting local ordinances, the Permittees shall prohibit 

discharges to storm drains from pools, spas, and fountains that contain copper-
based chemicals. 

ii. Implementation Level – The Permittees shall either: 1) require installation of a 
sanitary sewer discharge connection for pools, spas, and fountains, including 
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connection for filter backwash, with a proper permit from the POTWs; or 2) 
require diversion of discharge for use in landscaping or irrigation. 

iii. Reporting – The Permittees shall certify adequate legal authority in their 2011 
Annual Report or otherwise provide justification for schedule not to exceed one 
year to comply. 

C.13.c. Vehicle Brake Pads 
i. Task Description – The Permittees shall engage in efforts to reduce the copper 

discharged from automobile brake pads to surface waters via urban runoff. 

ii. Implementation Level – The Permittees shall participate in the Brake Pad 
Partnership (BPP) process to develop California legislation phasing out copper 
from certain automobile brake pads sold in California. 

iii. Reporting – The Permittees shall report on legislation development and 
implementation status in Annual Reports during the permit term. In their 2013 
Annual Report, the Permittees shall assess status of copper water quality issues 
associated with automobile brake pads and recommend brake pad-related 
actions for inclusion in subsequent permits if needed. 

C.13.d. Industrial Sources 
i. Task Description – The Permittees shall ensure industrial facilities do not 

discharge elevated levels of copper to storm drains by ensuring, through 
industrial facility inspections, that proper BMPs are in place. 

ii. Implementation Level –
(1) As part of industrial site controls required by Provision C.4, the Permittees 

shall identify facilities likely to use copper or have sources of copper (e.g., 
plating facilities, metal finishers, auto dismantlers) and include them in 
their inspection program plans.  

(2) The Permittees shall educate industrial inspectors on industrial facilities 
likely to use copper or have sources of copper and proper BMPs for them.  

(3) As part of the industrial inspection, inspectors shall ensure that proper 
BMPs are in place at such facilities to minimize discharge of copper to 
storm drains, including consideration of roof runoff that might accumulate 
copper deposits from ventilation systems on-site. 

iii. Reporting
The Permittees shall highlight copper reduction results in the industrial 
inspection component in the C.13 portion of each Annual Report beginning 
September 2010. 
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C.13.e. Studies to Reduce Copper Pollutant Impact Uncertainties 
i. Task Description – The Permittees shall conduct or cause to be conducted 

technical studies to investigate possible copper sediment toxicity and technical 
studies to investigate sub-lethal effects on salmonids. 

ii. Implementation Level – Technical uncertainties regarding copper effects in the 
Bay are described in the Basin Plan’s implementation program for copper site-
specific objectives.  These uncertainties include toxicity to Bay benthic 
organisms possibly caused by high copper concentrations as well as possible 
impacts to the olfactory system of salmonids. The Permittees shall ensure that 
these studies are supported and conducted. Similar requirements are included in 
NPDES permits for wastewater discharges. The Permittees shall submit in their 
2010 Annual Report the specific manner in which these information needs will 
be accomplished and describe the studies to be performed with a schedule. The 
Permittees shall report the findings and results of the studies completed, 
planned, or in progress in their 2012 Annual Report. 
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C.14. Polybrominated Diphenyl Ethers (PBDE), Legacy Pesticides and 
Selenium
The control program for PBDEs, legacy pesticides, and selenium is detailed below. The 
Permittees shall perform the control measures and accomplish the reporting on those 
control measures according to the provisions below. The purpose of these provisions is to 
gather concentration and loading information on a number of pollutants of concern (e.g., 
PBDEs, DDT, dieldrin, chlordane, selenium) for which TMDLs are planned or are in the 
early stages of development. The Permittees may comply with any requirement of C.14 
Provisions through a collaborative effort. 

C.14.a. Control Program for PBDEs, Legacy Pesticides, and Selenium. 
i. Task Description – To determine if urban runoff is a conveyance mechanism 

associated with the possible impairment of San Francisco Bay for PBDEs, 
legacy pesticides (such as DDT, dieldrin, and chlordane), and selenium, the 
Permittees shall work with the other municipal stormwater management 
agencies in the Bay Region to implement a plan (PBDEs/Legacy 
Pesticides/Selenium Plans) to identify, assess, and manage controllable sources 
of PBDEs, legacy pesticides, and selenium found in urban runoff, if any. The 
Water Board recognizes that these three pollutants are distinct in terms of origin 
and transport, but they have been grouped into a single permit provision because 
the requirements are identical. The Water Board anticipates that some of the 
control measures that are developed for PCBs consistent with aforementioned 
efforts warrant consideration for the control of PBDEs and possibly legacy 
pesticides.

ii. Implementation Level – The PBDEs/Legacy Pesticides/Selenium Plan shall 
include actions to do the following: 
Characterize the representative distribution of PBDEs, legacy pesticides, and 
selenium in the urban areas of the Bay Region covered by this permit to 
determine: 

(1) If PBDEs, legacy pesticides, and selenium are present in urban runoff; 

(2) If PBDEs, legacy pesticides, or selenium are distributed relatively 
uniformly in urban areas; and 

(3) Whether storm drains or other surface drainage pathways are sources of 
PBDEs, legacy pesticides, or selenium in themselves, or whether there are 
specific locations within urban watersheds where prior or current uses 
result in land sources contributing to discharges of PBDEs, legacy 
pesticides, or selenium to San Francisco Bay via urban runoff conveyance 
systems. 

iii. Report on progress in 2010 and 2011 Annual Reports. Submit in the 2012 
Annual Report a report with the results of the characterization of PBDEs, legacy 
pesticides, and selenium in urban areas throughout the Bay Region. 

iv. Provide information to allow calculation of PBDEs, legacy pesticides, and 
selenium loads to San Francisco Bay from urban runoff conveyance systems. 
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v. Submit in the 2013 Annual Report a report with the information required to 
compute such loads to San Francisco Bay of PBDEs, legacy pesticides, and 
selenium from urban runoff conveyance systems throughout the Bay. 

vi. Identify control measures and/or management practices to eliminate or reduce 
discharges of PBDEs, legacy pesticides, or selenium conveyed by urban runoff 
conveyance systems. 

vii. Submit in the 2013 Annual Report a report identifying such control 
measures/management practices.  
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C.15. Exempted and Conditionally Exempted Discharges 
The objective of this provision is to exempt unpolluted non-stormwater discharges from 
Discharge Prohibition A.1 and to conditionally exempt non-stormwater discharges that 
are potential sources of pollutants.  In order for non-stormwater discharges to be 
conditionally exempted from Discharge Prohibition A.1, the Permittees must identify 
appropriate BMPs, monitor the non-stormwater discharges where necessary, and ensure 
implementation of effective control measures – as listed below – to eliminate adverse 
impacts to waters of the State consistent with the discharge prohibitions of the Order.

C.15.a. Exempted Non-Stormwater Discharges (Exempted Discharges): 
i. Discharge Type – In carrying out Discharge Prohibition A.1, the following 

unpolluted discharges are exempted from prohibition of non-stormwater 
discharges:

(1) Flows from riparian habitats or wetlands; 
(2) Diverted stream flows; 

(3) Flows from natural springs; 
(4) Rising ground waters; 

(5) Uncontaminated and unpolluted groundwater infiltration;
(6) Single family homes’ pumped groundwater, foundation drains, and water 

from crawl space pumps and footing drains; 
(7) Pumped groundwater from drinking water aquifers; and 

(8) NPDES permitted discharges (individual or general permits). 
ii. Implementation Level – The non-stormwater discharges listed in Provision 

C.15.a.i above are exempted unless they are identified by the Permittees or the 
Executive Officer as sources of pollutants to receiving waters. If any of the 
above categories of discharges, or sources of such discharges, are identified as 
sources of pollutants to receiving waters, such categories or sources shall be 
addressed as conditionally exempted discharges in accordance with Provision 
C.15.b below. 

C.15.b. Conditionally Exempted Non-Stormwater Discharges: 
The following non-stormwater discharges are also exempt from Discharge 
Prohibition A.1 if they are either identified by the Permittees or the Executive 
Officer as not being sources of pollutants to receiving waters, or if appropriate 
control measures to eliminate adverse impacts of such sources are developed and 
implemented in accordance with the tasks and implementation levels of each 
category of Provision C.15.b.i-viii below.

i. Discharge Type – Pumped Groundwater, Foundation Drains, and Water from 
Crawl Space Pumps and Footing Drains 
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(1) Pumped Groundwater from Non Drinking Water Aquifers –
Groundwater pumped from monitoring wells, used for groundwater basin 
management, which are owned and/or operated by the Permittees who 
pump groundwater as drinking water.  These aquifers tend to be shallower, 
when compared to drinking water aquifers. 
(a) Implementation Level – Twice a year (once during the wet season 

and once during the dry season), representative samples shall be taken 
from each aquifer that potentially will discharge or has discharged 
into a storm drain.  Samples collected and analyzed for compliance in 
accordance with self-monitoring requirements of other NPDES 
permits or sample data collected for drinking water regulatory 
compliance may be submitted to comply with this requirement as long 
as they meet the following criteria: 
(i) The water samples shall meet water quality standards consistent 

with the existing effluent limitations in the Water Board’s 
NPDES General Permits, such as NPDES Nos. CAG912002 and 
CAG912003 for Discharge or Reuse of Extracted and Treated 
Groundwater Resulting from the Cleanup of Groundwater 
Polluted by fuel and VOCs, respectively, and NPDES No. 
CAG912004 for discharges of low-level, incidental, and 
potentially contaminated groundwater. 

(ii) The water samples shall be analyzed using approved USEPA 
Methods (e.g., (a) USEPA Method 160.2 for total suspended 
solids; (b) USEPA Method 8015 Modified for total petroleum 
hydrocarbons; (c) USEPA Method 8260B and 8270C or 
equivalent for volatile and semi-volatile organic compounds; and 
(d) USEPA Method 3005 for metals. 

(iii) The water samples shall be analyzed for pH and turbidity. 
(iv) If a Permittee is unable to comply with the above criteria, the 

Permittee shall notify the Water Board upon becoming aware of 
the compliance issue. 

(b) Required BMPs – When uncontaminated (meeting the criteria in 
C.15.b.i.(1)(a)(i)) groundwater is discharged from these monitoring 
wells, the following shall be implemented: 
(i) Discharges shall be properly controlled and maintained to 

prevent erosion at the discharge point and at a rate that avoids 
scouring of banks and excess sedimentation in the receiving 
waterbody.

(ii) Appropriate BMPs shall be implemented to remove total 
suspended solids and silt to allowable discharge levels.
Appropriate BMPs may include filtration, settling, coagulant 
application with no residual coagulant discharge, minor odor or 
color removal with activated carbon, small scale peroxide 
addition, or other minor treatment. 

(iii) Turbidity of the discharged groundwater shall be maintained 
below 50 NTUs for discharges to dry creeks, 110 percent of the 
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ambient stream turbidity for a flowing stream with turbidities 
greater than 50 NTU, or 5 NTU above ambient turbidity for 
flowing streams with turbidities less than or equal to 50 NTU. 

(iv) pH of the discharged groundwater shall be maintained within the 
range of 6.5 to 8.5. 

(c) Reporting – The Permittees shall maintain records of these 
discharges, BMPs implemented, and any monitoring data collected. 

(2) Pumped52 Groundwater, Foundation Drains, and Water from Crawl 
Space Pumps and Footing Drains 
(a) Proposed new discharges of uncontaminated groundwater at flows of 

10,000 gallons/day or more and all new discharges of potentially 
contaminated groundwater shall be reported to the Water Board so 
that they can be subject to NPDES permitting requirements. 

(b) Proposed new discharges of uncontaminated groundwater at flows of 
less than 10,000 gallons/day shall be encouraged to discharge to a 
landscaped area or bioretention unit that is large enough to 
accommodate the volume. 

(c) If the discharge options in C.15.b.i.(2)(b) above are not feasible and 
these discharges must enter a storm drain, sampling shall be done to 
verify that the discharge is uncontaminated. 
(i) The discharge shall meet water quality standards consistent with 

the existing effluent limitations in the Water Board’s NPDES 
General Permits, such as NPDES Nos. CAG912002 and 
CAG912003 for Discharge or Reuse of Extracted and Treated 
Groundwater Resulting from the Cleanup of Groundwater 
Polluted by fuel and VOCs, respectively, and NPDES No. 
CAG912004 for discharges of low-level, incidental, and 
potentially contaminated groundwater. 

(ii) The Permittees shall require that water samples from these 
discharge types  be analyzed using approved USEPA Methods 
(e.g., (a) USEPA Method 160.2 for total suspended solids; (b) 
USEPA Method 8015 Modified for total petroleum 
hydrocarbons; (c) USEPA Method 8260B and 8270C or 
equivalent for volatile and semi-volatile organic compounds; and 
(d) USEPA Method 3005 for metals. 

(d) Required BMPs – When the discharge has been verified as 
uncontaminated per sampling completed in C.15.b.i.(2)(c) above, the 
Permittees shall require the following during discharge: 
(i) Proper control and maintain to prevent erosion at the discharge 

point and at a rate that avoids scouring of banks and excess 
sedimentation in the receiving waterbody. 

(ii) Appropriate BMPs to render pumped groundwater free of 
pollutants and therefore exempted from prohibition may include 

52  Pumped groundwater not exempted in C.15.a or conditionally exempted in C.15.b.i.(1). 
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the following: filtration, settling, coagulant application with no 
residual coagulant discharge, minor odor or color removal with 
activated carbon, small scale peroxide addition, or other minor 
treatment. 

(iii) Testing of water samples for turbidity and pH on the first two 
consecutive days of dewatering. 

(iv) Turbidity of discharged groundwater shall be maintained below 
50 NTU for discharges to dry creeks, 110 percent of the ambient 
stream turbidity for a flowing stream with turbidities greater than 
50 NTU, or 5 NTU above ambient turbidity for a flowing stream 
with turbidities less than or equal to 50 NTU.  

(v) pH of discharged water shall be maintained within the range of 
6.5 to 8.5. 

(e) If a Permittee determines that a discharger or a project proponent is 
unable to comply with the above criteria, the discharger shall be 
directed to obtain approval or permits directly from the Water Board. 

(f) Reporting – The Permittees shall maintain records of these 
discharges, BMPs implemented, and any monitoring data collected. 

ii. Discharge Type – Air Conditioning Condensate 
Required BMPs – Condensate from air conditioning units shall be directed to 
landscaped areas or the ground. Discharge to a storm drain system may be 
allowed if discharge to landscaped areas or the ground is not feasible.

iii. Discharge Types – Planned,53 Unplanned,54 and Emergency Discharges of the 
Potable Water System 
(1) Planned Discharges – Planned discharges are routine operation and 

maintenance activities in the potable water distribution system that can be 
scheduled in advance, such as disinfecting water mains, testing fire 
hydrants, storage tank maintenance, cleaning and lining pipe sections, 
routine distribution system flushing, reservoir dewatering, and water main 
dewatering activities. The following requirements only apply to those 
Permittees that are water purveyors and pertain to their planned discharges 
of potable water to their storm drain systems.  
(a) Required BMPs55 – The Permittees shall implement appropriate 

BMPs for dechlorination, and erosion and sediment controls for all 
planned potable water discharges. 

53  Planned discharges typically result from required routine operation and maintenance activities that can be 
scheduled in advance. Planned discharges are easier to control than unplanned discharges, and the BMPs are 
significantly easier to plan and implement. 

54  Unplanned discharges are non-routine, the result of accidents or incidents that cannot be scheduled or planned 
for in advance. 

55  Reference for BMPs, monitoring methods: Guidelines for the Development of Your BMP Manual for Drinking 
Water System Releases. Developed by the California-Nevada Sections of the American Water Works Association 
(CA-NV AWWA), Environmental Compliance Committee (ECC) 2005. 
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(b) Notification Requirements
(i) The Permittees shall notify the Water Board staff at least one 

week in advance for planned discharges with a flow rate of 
250,000 gallons per day or more, or a total volume of 500,000 
gallons or more.  The Permittees shall also notify other 
interested parties who may be impacted by planned discharges, 
such as flood control agencies, downstream jurisdictions, and 
non-governmental organizations such as creek groups, before 
discharge. The notification shall include the following 
information, but is not limited to: (1) project name; (2) type of 
discharges; (3) receiving waterbody(ies); (4) date of discharge; 
(5) time of discharge (in military time); (6) estimated volume 
(gallons); and (7) estimated flow rate (gallons per day); and (8) 
monitoring plan of the discharges and receiving water. If 
receiving water monitoring is infeasible or is not practicable, 
justification shall be provided.  

(c) Monitoring and Reporting Requirements
(i) The Permittees shall monitor planned discharges for pH, 

chlorine residual, and turbidity. 
(ii) The following discharge benchmarks shall be used to evaluate 

the effectiveness of BMPs for all planned discharges: 
Chlorine residual 0.05 mg/L using the field test (Standard 
Methods 4500-Cl F and F) or equivalent 
pH ranges between 6.5 and 8.5 
Turbidity of 50 NTU post-BMPs or limit increase in turbidity 
above background level as follows: 

Receiving Water Background Incremental Increase
Dry Creek  50 NTU 
< 50 NTU 5 NTU 
50–100 NTU  10 NTU 
> 100 NTU  10% of background 

(iii) The Permittees shall submit the following information with the 
Annual Report in tabular form for all planned discharges.  
Reporting content shall include, but is not limited to the 
following parameters: (1) project name; (2) type of discharge; 
(3) receiving waterbody(ies); (4) date of discharge; (5) duration 
of discharge (in military time); (6) estimated volume (gallons); 
(7) estimated flow rate (gallons per day); (8) chlorine residual 
(mg/L); (9) pH; (10) turbidity (NTU) for receiving water where 
feasible and point of discharge, and (11) description of 
implemented BMPs or corrective actions. 

(2) Unplanned Discharges – Unplanned discharges are non-routine activities 
such as water line breaks, leaks, overflows, fire hydrant shearing, and 
emergency flushing. The following requirements only apply to those 
Permittees that are water purveyors and pertain to their unplanned 
discharges of potable water to their storm drain systems. 
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(a) Required BMPs – The Permittees shall implement appropriate BMPs 
for dechlorination and erosion and sediment control for all unplanned 
discharges upon containing the discharge and attaining safety of the 
discharge site. 

(b) Administrative BMPs – In some instances, the Permittees shall 
implement Administrative BMPs, such as source control measures, 
managerial practices, operations and maintenance procedures, or other 
measures to reduce or prevent potential pollutants from being 
discharged during unplanned discharges upon containing the 
discharge and attaining safety of the discharge site. 

(c) Notification Requirements
(i) The Permittees shall report to the State Office of Emergency 

Services as soon as possible, but no later than two hours after 
becoming aware of (1) any aquatic impacts (e.g., fish kill) as a 
result of the unplanned discharges, or (2) when the discharge 
might endanger or compromise public health and safety. 

(ii) The Permittees shall report to Water Board staff, by telephone or 
email as soon as possible, but no later than 24 hours after 
becoming aware of any unplanned discharges, where the total 
chlorine residual is greater than 0.05 mg/L and the total volume 
is approximately 50,000 gallons or more. 

Within five working days after the 24-hour telephone or 
email report, the Permittees shall submit a report 
documenting the discharge and corrective actions taken to 
Water Board staff and other interested parties. 

(d) Monitoring and Reporting Requirements 
(i) The Permittees shall monitor at least 10% of their unplanned 

discharges for pH and chlorine residual, and visually assess each 
discharge for turbidity immediately downstream of
implemented BMPs to demonstrate their effectiveness. After the 
implementation of appropriate BMPs, the discharge pH levels 
outside the discharge ranges (below 6.5 and above 8.5), chlorine 
residual above 0.05 mg/l, or moderate and high turbidity shall 
trigger BMP improvement.  If the Permittees monitor more than 
10% of the unplanned discharges, all monitoring results shall be 
included in the Annual Report. 

(ii) The Permittees shall submit the following information with the 
Annual Report in tabular form for all unplanned discharges. The 
reporting format and content shall be as described in Provision 
C.15.b.ii.(1)(c)(iii) of the Planned Discharges above.  In 
addition, these reports shall also state the time of discharge 
discovery, notification time, inspector arrival time, and 
responding crew arrival time. 

(iii) After 18 months of consecutive data gathering, a Permittee may 
propose, to the Executive Officer, a reduced monitoring plan 
targeting specific “high-risk” or “environmentally sensitive” 
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areas (i.e., areas that are prone to erosion and excess 
sedimentation at high flows, support rare or endangered species, 
or provide aquatic habitat with proven effective BMPs).  Until 
the Executive Officer approves the reduced monitoring plan, the 
Permittee shall continue the monitoring plan prescribed in 
C.15.b.iii.(2)(d)(i).  

(3) Emergency Discharges – Emergency discharges are the result of 
firefighting, unauthorized hydrant openings, natural or man-made disasters 
(e.g., earthquakes, floods, wildfires, accidents, terrorist actions). 
Required BMPs 
(a) The Permittees shall implement or require fire fighting personnel to 

implement BMPs for emergency discharges.  However, the BMPs 
should not interfere with immediate emergency response operations 
or impact public health and safety.  BMPs may include, but are not 
limited to, the plugging of the storm drain collection system for 
temporary storage, the proper disposal of water according to 
jurisdictional requirements, and the use of foam where there may be 
toxic substances on the property the fire is located. 

(b) During emergency situations, priority of efforts shall be directed 
toward life, property, and the environment (in descending order). The 
Permittees or fire fighting personnel shall control the pollution threat 
from their activities to the extent that time and resources allow. 

(c) Reporting Requirements – Reporting requirements will be 
determined by Water Board staff on a case-by-case basis, such as for 
fire incidents at chemical plants. 

iv. Discharge Type – Individual Residential Car Washing 

Required BMPs 
(1) The Permittees shall discourage through outreach efforts individual 

residential car washing within their jurisdictional areas that discharge 
directly into their MS4s. 

(2) The Permittees shall encourage individuals to direct car wash waters to 
landscaped areas, use as little detergent as necessary, wash cars at 
commercial car wash facilities, etc. 

v. Discharge Type – Swimming Pool, Hot Tub, Spa, and Fountain Water 
Discharges 
(1) Required BMPs

(a) The Permittees shall prohibit discharge of water that contains chlorine 
residual, copper algaecide, filter backwash or other pollutants to storm 
drains or to waterbodies.  Such polluted discharges from pools, hot 
tubs, spas, and fountains shall be directed to the sanitary sewer (with 
the local sanitary sewer agency’s approval) or to landscaped areas that 
can accommodate the volume.  

(b) Discharges from swimming pools, hot tubs, spas and fountains shall 
be allowed into storm drain collection systems only if there are no 
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other feasible disposal alternatives (e.g., disposal to sanitary sewer or 
landscaped areas) and if the discharge is properly dechlorinated to 
non-detectable levels of chlorine consistent with water quality 
standards. 

(c) The Permittees shall require that new or rebuilt swimming pools, hot 
tubs, spas and fountains within their jurisdictions have a connection56

to the sanitary sewer to facilitate draining events. The Permittees shall 
coordinate with local sanitary sewer agencies to determine the 
standards and requirements necessary for the installation of a sanitary 
sewer discharge location to allow draining events for pools, hot tubs, 
spas, and fountains to occur with the proper permits from the local 
sanitary sewer agency. 

(d) The Permittees shall improve their public outreach and educational 
efforts and ensure implementation of the required BMPs and 
compliance in commercial, municipal, and residential facilities. 

(e) The Permittees shall implement the Illicit Discharge Enforcement 
Response Plan from C.5.b for polluted (contains chlorine, copper 
algaecide, filter backwash, or other pollutants) swimming pool, hot 
tub, spa, or fountain waters that get discharged into the storm drain. 

(2) Reporting – The Permittees shall keep records of the authorized major 
discharges of dechlorinated pool, hot tubs, spa and fountain water to the 
storm drain, including BMPs employed; such records shall be available for 
inspection by the Water Board. 

vi. Discharge Type – Irrigation Water, Landscape Irrigation, and Lawn or 
Garden Watering 
(1) Required BMPs – The Permittees shall promote measures that minimize 

runoff and pollutant loading from excess irrigation via the following: 
(a) Promoting and/or working with potable water purveyors to promote 

conservation programs that minimize discharges from lawn watering 
and landscape irrigation practices; 

(b) Promoting outreach messages regarding the use of less toxic options 
for pest control and landscape management; 

(c) Promoting and/or working with potable water purveyors to promote 
the use of drought tolerant, native vegetation to minimize landscape 
irrigation demands;  

(d) Promoting and/or working with potable water purveyors to promote 
outreach messages that encourage appropriate applications of water 
needed for irrigation and other watering practices; and, 

(e) Implementing the Illicit Discharge Enforcement Response Plan from 
C.5.b, as necessary, for ongoing, large-volume landscape irrigation 
runoff to their MS4s. 

56  This connection could be a drain in the pool to the sanitary sewer or a sanitary sewer clean out located close 
enough to the pool so that a hose can readily direct the pool discharge into the sanitary sewer clean out. 
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(2) Reporting – The Permittees shall provide implementation summaries in 
their Annual Report. 

vii. Additional Discharge Types –The Permittees shall identify and describe 
additional types and categories of discharges not yet listed in Provision C.15.b 
that they propose to conditionally exempt from Prohibition A.1 in periodic 
submissions to the Executive Officer. For each such category, the Permittees 
shall identify and describe, as necessary and appropriate to the category, either 
documentation that the discharges are not sources of pollutants to receiving 
waters or circumstances in which they are not found to be sources of pollutants 
to receiving waters. Otherwise, the Permittees shall describe control measures to 
eliminate adverse impacts of such sources, procedures and performance 
standards for their implementation, procedures for notifying the Water Board of 
these discharges, and procedures for monitoring and record management. 

viii. Permit Authorization for Exempted Non-Stormwater Discharges 
(1) Discharges of non-stormwater from sources owned or operated by the 

Permittees are authorized and permitted by this Permit, if they are in 
accordance with the conditions of this provision. 

(2) The Water Board may require dischargers of non-stormwater, other than 
the Permittees, to apply for and obtain coverage under an NPDES permit 
and to comply with the control measures pursuant to Provision C.15.b. 
Non-stormwater discharges that are in compliance with such control 
measures may be accepted by a Permittee and are not subject to 
Prohibition A.1. 

(3) The Permittees may propose, as part of their annual updates consistent 
with the requirements of Provision C.15.b of this Permit, additional 
categories of non-stormwater discharges with BMPs, to be included in the 
exemption to Prohibition A.1.  Such proposals may be subject to approval 
by the Executive Officer as a minor modification of the Permit. 
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C.16. Annual Reports 

C.16.a. The Permittees shall submit Annual Reports electronically and in paper copy upon 
request by September 15 of each year. Each Annual Report shall report on the 
previous fiscal year beginning July 1 and ending June 30. The annual reporting 
requirements are set forth in Provisions C.1 – C.15. The Permittees shall retain 
documentation as necessary to support their Annual Report. The Permittees shall 
make this supporting information available upon request within a timely manner, 
generally no more that ten business days unless otherwise agreed to by the Executive 
Officer.

C.16.b. The Permittees shall collaboratively develop a common annual reporting format for 
acceptance by the Executive Officer by April 1, 2010. The resulting Annual Report 
Form, once approved, shall be used by all Permittees. The Annual Report Form may 
be changed by April 1 of each year for the following annual report, to more 
accurately reflect the reporting requirements of Provisions C.1 – C.15, with the 
agreement of the Permittees and by the approval of the Executive Officer.  

C.16.c. The Permittees shall certify in each Annual Report that they are in compliance with 
all requirements of the Order. If a Permittee is unable to certify compliance with a 
requirement, it must submit in the Annual Report the reason for failure to comply, a 
description and schedule of tasks necessary to achieve compliance, and an estimated 
date for achieving full compliance. 

C.17. Modifications to this Order 
This Order may be modified, or alternatively, revoked or reissued, before the expiration 
date as follows: 

C.17.a. To address significant changed conditions identified in the technical or Annual 
Reports required by the Water Board, or through other means or communication, that 
were unknown at the time of the issuance of this Order; 

C.17.b. To incorporate applicable requirements of statewide water quality control plans 
adopted by the State Board or amendments to the Basin Plan approved by the State 
Board; or 

C.17.c. To comply with any applicable requirements, guidelines, or regulations issued or 
approved under section 402(p) of the CWA, if the requirement, guideline, or 
regulation so issued or approved contains different conditions or additional 
requirements not provided for in this Order. The Order as modified or reissued under 
this paragraph shall also contain any other requirements of the CWA then applicable. 

C.18. Standard Provisions 
Each Permittee shall comply with all parts of the Standard Provisions contained in 
Attachment K of this Order. 
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C.19. Expiration Date 
This Order expires on November 30, 2014, five years from the effective date of this 
Order. The Permittees must file a Report of Waste Discharge in accordance with Title 23, 
California Code of Regulations, not later than 180 days in advance of such date as 
application for reissuance of waste discharge requirements. 

C.20. Rescission of Old Orders 
Order Nos. 99-058, 99-059, 01-024, R2-2003-0021, and R2-2003-0034 are hereby 
rescinded on the effective date of this Order, which shall be December 1, 2009, provided 
that the Regional Administrator of USEPA, Region IX, does not object. 

C.21. Effective Date 
The Effective Date of this Order and Permit shall be December 1, 2009, provided that the 
Regional Administrator of USEPA, Region IX, does not object. 

I, Bruce H. Wolfe, Executive Officer, do hereby certify that the foregoing is a full, true, and 
correct copy of an Order adopted by the California Regional Water Quality Control Board, San 
Francisco Bay Region, on October 14, 2009. 

______________________________
Bruce H. Wolfe 
Executive Officer 

Appendix I:     Municipal Regional Stormwater Permit Fact Sheet 
Attachment A: Provision C.3.b. Sample Reporting Table 
Attachment B: Provision C.3.g. Alameda Permittees Hydromodification Requirements 
Attachment C: Provision C.3.g. Contra Costa Permittees Hydromodification Requirements 
Attachment D: Provision C.3.g. Fairfield-Suisun Permittees Hydromodification Requirements 
Attachment E: Provision C.3.g. San Mateo Permittees Hydromodification Requirements 
Attachment F: Provision C.3.g. Santa Clara Permittees Hydromodification Requirements 
Attachment G: Provision C.3.h. Sample Reporting Table  
Attachment H: Provision C.8. Status & Long-Term Monitoring Follow-up Analysis and Actions 
Attachment I:  Provision C.8. Standard Monitoring Provisions 
Attachment J: Provision C.10.  Minimum Trash Capture Areas and Minimum Number of Trash 

Hot Spots 
Attachment K: Standard NPDES Stormwater Permit Provisions 
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ACRONYMS & ABBREVIATIONS 

ACCWP Alameda Countywide Clean Water Program 

BAHM Bay Area Hydrology Model 

Basin Plan Water Quality Control Plan for the San Francisco Bay Basin 

BASMAA Bay Area Stormwater Management Agencies Association 

BMPs Best Management Practices  

CASQA California Stormwater Quality Association 

CCC California Coastal Commission 

CCCWP Contra Costa Clean Water Program 

CDFG California Department of Fish and Game 

CEQA California Environmental Quality Act 

CFR Code of Federal Regulations 

CSBP California Stream Bioassessment Procedures 

CWA Federal Clean Water Act 

CWC California Water Code 

DCIA Directly Connected Impervious Area  

ERP Enforcement Response Plan 

FR Federal Register 

GIS Geographic information System 

HBANC Homebuilders Association of Northern California 

HM Hydromodification Management 

HMP Hydromodification Management Plan 

IC/ID Illicit Connections and Illicit Discharges 

IPM Integrated Pest Management 

LID Low Impact Development 

MEP Maximum Extent Practicable  

MRP Municipal Stormwater Regional Permit 

MS4 Municipal Separate Storm Sewer System 

MTC Metropolitan Transportation Commission 

0045510



Municipal Regional Stormwater Permit   NPDES No. CAS612008 
Order No. R2-2009-0074 Acronyms and Abbreviations 

Acronyms and Abbreviations. Page 119 Date:  October 14, 2009 

NAFSMA National Association of Flood & Stormwater Management Agencies 

NOI Notice of Intent 

NPDES National Pollutant Discharge Elimination System  

NRDC Natural Resources Defense Council 

O&M Operation and Maintenance 

PBDE Polybrominated Diphenyl Ether 

POTW Publicly Owned Treatment Works 

RCRA Resource Conservation and Recovery Act 

RMP Regional Monitoring Program 

ROWD Report of Waste Discharge 

RTA Rapid Trash Assessment 

SARA Superfund Amendments and Reauthorization Act 

SCURTA Santa Clara Urban Rapid Trash Assessment 

SCVURPPP Santa Clara Valley Urban Runoff Pollution Prevention Program 

SFRWQCB San Francisco Bay Regional Water Quality Control Board 

SIC Standard Industrial Classification 

SMWPPP San Mateo Countywide Water Pollution Prevention Program 

SOP Standard Operating Procedure 

SWAMP Surface Water Ambient Monitoring Program 

SWPPP Stormwater Pollution Prevention Plan 

SWRCB State Water Resources Control Board 

TIE Toxicity Identification Evaluation 

TMDLs Total Maximum Daily Loads 

TSCA Toxic Substances Control Act 

USEPA Unites States Environmental Protection Agency 

Water Board San Francisco Bay Regional Water Quality Control Board 

WLAs Wasteload Allocations 
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GLOSSARY

Arterial Roads 
Freeways, multilane highways, and other important roadways that supplement the 
Interstate System.  Arterial roads connect, as directly as practicable, principal 
urbanized areas, cities, and industrial centers. 

Beneficial Uses  

The uses of water of the state protected against degradation, such as domestic, 
municipal, agricultural and industrial supply; power generation; recreation; 
aesthetic enjoyment; navigation and preservation of fish and wildlife, and other 
aquatic resources or preserves.

Collector Roads Major and minor roads that connect local roads with arterial roads.  Collector roads 
provide less mobility than arterial roads at lower speeds and for shorter distances. 

Commercial Development  
Development or redevelopment to be used for commercial purposes, such as office 
buildings, retail or wholesale facilities, restaurants, shopping centers, hotels, and 
warehouses.

Construction Site 

Any project, including projects requiring coverage under the General Construction 
Permit, that involves soil disturbing activities including, but not limited to, clearing, 
grading, paving, disturbances to ground such as stockpiling, and excavation. 
Construction sites are all sites with disturbed or graded land area not protected by 
vegetation, or pavement, that are subject to a building or grading permit. 

Conditionally Exempted 
Non-Stormwater 
Discharge

Non-stormwater discharges that are prohibited by A.1. of this permit, unless such 
discharges are authorized by a separate NPDES permit or are not in violation of 
water quality standards because appropriate BMPs have been implemented to 
reduce pollutants to the maximum extent practicable, consistent with Provision 
C.15.

Discharger Any responsible party or site owner or operator within the Permittees’ jurisdiction 
whose site discharges stormwater runoff, or a non-stormwater discharge 

Detached Single-family 
Home Project 

The building of one single new house or the addition and/or replacement of 
impervious surface associated with one single existing house, which is not part of a 
larger plan of development.    

Development

Construction, rehabilitation, redevelopment, or reconstruction of any public or 
private residential project (whether single-family, multi-unit, or planned unit 
development); or industrial, commercial, retail or other nonresidential project, 
including public agency projects.

Estate Residential
Development Development zoned for a minimum 1 acre lot size 

Emerging Pollutants 

Pollutants in water that either: 
(1) May not have been thoroughly studied to date but are suspected by the scientific 

community to be a source of impairment of beneficial uses and/or present a 
health risk; or 

(2) Are not yet part of a monitoring program.   

Erosion The diminishing or wearing away of land due to wind, or water.  Often the eroded 
debris (silt or sediment) becomes a pollutant via stormwater runoff.  Erosion occurs 
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naturally, but can be intensified by land disturbing and grading activities such as 
farming, development, road building, and timber harvesting.  

Full Trash Capture 
Device

Full trash capture systems are defined as “any device or series of devices that traps 
all particles retained by a 5mm mesh screen and has a design treatment capacity of 
not less than the peak flow rate resulting from a one-year, one-hour, storm in the 
tributary drainage catchment area.”  Trash collection booms and sea curtains do not 
meet this definition, but are effective for removal of floating trash if properly 
maintained.  Because these devices do not meet the Full Trash Capture Device 
definition, only ¼ of the catchment area treated by these measures is credited 
toward meeting the trash management area requirement of C.10.a. 

General Permits 

Waste Discharge Requirements or NPDES Permits containing requirements that are 
applicable to a class or category of dischargers.  The State of California has general 
stormwater permits for construction sites that disturb soil of 1 acre or more; 
industrial facilities; `Phase II smaller municipalities (including nontraditional Small 
MS4s, which are governmental facilities, such as military bases, public campuses, 
and prison and hospital complexes); and small linear underground/overhead 
projects disturbing at least 1 acre, but less than 5 acres (including trenching and 
staging areas). 

Grading The cutting and/or filling of the land surface to a slope or elevation. 

Hydrologic source control 
measures

Site design techniques that minimize and/or slow the rate of stormwater runoff from 
the site. 

Hydromodification

The modification of a stream’s hydrograph, caused in general by increases in flows 
and durations that result when land is developed (e.g., made more impervious).  
The effects of hydromodification include, but are not limited to, increased bed and 
bank erosion, loss of habitat, increased sediment transport and deposition, and 
increased flooding. 

Illicit Discharge 

Any discharge to a municipal separate storm sewer (storm drain) system (MS4) that 
is prohibited under local, state, or federal statutes, ordinances, codes, or regulations.
The term illicit discharge includes all non-stormwater discharges not composed 
entirely of stormwater and discharges that are identified under Section A. 
(Discharge Prohibitions) of this Permit.  The term illicit discharge does not include 
discharges that are regulated by an NPDES permit (other than the NPDES permit 
for discharges from the MS4) or authorized by the Regional Water Board Executive 
Officer.

Impervious Surface 

A surface covering or pavement of a developed parcel of land that prevents the 
land’s natural ability to absorb and infiltrate rainfall/stormwater.  Impervious 
surfaces include, but are not limited to, roof tops; walkways; patios; driveways; 
parking lots; storage areas; impervious concrete and asphalt; and any other 
continuous watertight pavement or covering.  Landscaped soil and pervious 
pavement, including pavers with pervious openings and seams, underlain with 
pervious soil or pervious storage material, such as a gravel layer sufficient to hold 
at least the C.3.d volume of rainfall runoff are not impervious surfaces.  Open, 
uncovered retention/detention facilities shall not be considered as impervious 
surfaces for purposes of determining whether a project is a Regulated Project under 
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Provisions C.3.b. and C.3.g.  Open, uncovered retention/detention facilities shall be 
considered impervious surfaces for purposes of runoff modeling and meeting the 
Hydromodification Standard.   

Industrial Development Development or redevelopment of property to be used for industrial purposes, such 
as factories; manufacturing buildings; and research and development parks.  

Infill Site 

A site in an urbanized area where the immediately adjacent parcels are developed 
with one or more qualified urban uses or at least 75% of the perimeter of the site 
adjoins parcels that are developed with qualified urban uses and the remaining 25% 
of the site adjoins parcels that have previously been developed for qualified urban 
uses and no parcel within the site has been created within the past 10 years. 

Infiltration Device 

Any structure that is deeper than wide and designed to infiltrate stormwater into the 
subsurface, and, as designed, bypass the natural groundwater protection afforded by 
surface soil.  These devices include dry wells, injection wells, and infiltration 
trenches (includes French drains).

Joint Stormwater 
Treatment Facility 

A stormwater treatment facility built to treat the combined runoff from two or more 
Regulated Projects located adjacent to each other, 

Local Roads 

Roads that provide limited mobility and are the primary access to residential areas, 
businesses, farms, and other local areas.  Local roads offer the lowest level of 
mobility and usually contain no bus routes.  Service to through traffic movement 
usually is deliberately discouraged in local roads. 

Maximum Extent 
Practicable (MEP) 

A standard for implementation of stormwater management actions to reduce 
pollutants in stormwater.   Clean Water Act (CWA) 402(p)(3)(B)(iii) requires that 
municipal stormwater permits “shall require controls to reduce the discharge of 
pollutants to the maximum extent practicable, including management practices, 
control techniques and system, design and engineering methods, and such other 
provisions as the Administrator or the State determines appropriate for the control 
of such pollutants.”  Also see State Board Order WQ 2000-11.  

Mixed-use Development 
or Redevelopment 

Development or redevelopment of property to be used for two or more different 
uses, all intended to be harmonious and complementary.  An example is a high-rise 
building with retail shops on the first 2 floors, office space on floors 3 through 10, 
apartments on the next 10 floors, and a restaurant on the top floor.

Municipal Separate Storm 
Sewer System (MS4) 

A conveyance or system of conveyances (including roads with drainage systems, 
municipal streets, catch basins, curbs, gutters, ditches, manmade channels, or storm 
drains), as defined in 40 CFR 122.26(b)(8): 
(1) Owned or operated by a state, city, town, borough, county, parish, district, 

association, or other public body (created by or pursuant to State law...including 
special districts under State law such as a sewer district, flood control district or 
drainage district, or similar entity, or an Indian tribe or an authorized Indian 
tribal organization or a designated and approved management agency under 
section 208 of the CWA) that discharges into waters of the United States; 

(2) Designed or used for collecting or conveying stormwater; 
(3) Which is not a combined sewer; and 
(4) Which is not part of a Publicly Owned Treatment Works (POTW), as defined in 
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40 CFR 122.2. 

Municipal Corporation 
Yards, Vehicle 
Maintenance/Material 
Storage Facilities/ 

Any Permittee-owned or -operated facility, or portion thereof, that: 
(1) Conducts industrial activity, operates or stores equipment, and materials; 
(2) Performs fleet vehicle service/maintenance including repair, maintenance, 

washing, or fueling; 
(3) Performs maintenance and/or repair of machinery/equipment; 

National Pollutant 
Discharge Elimination 
System (NPDES) 

A national program for issuing, modifying, revoking and reissuing, terminating, 
monitoring and enforcing permits, and imposing and enforcing pretreatment 
requirements, under sections 307, 402, 318, and 405 of the CWA. 

Notice of Intent (NOI) The application form by which dischargers seek coverage under General Permits, 
unless the General Permit requires otherwise.

Parking Lot Land area or facility for the parking or storage of motor vehicles used for business, 
commerce, industry, or personal use. 

Permittee/Permittees Municipal agency/agencies that are named in and subject to the requirements of this 
Permit.  

Permit Effective Date The date at least 45 days after Permit adoption, provided the Regional 
Administrator of U.S. EPA Region 9 has no objection, whichever is later.

Pervious Pavement 
Pavement that stores and infiltrates rainfall at a rate equal to immediately 
surrounding unpaved, landscaped areas, or that stores and infiltrates the rainfall 
runoff volume described in C.3.d. 

Point Source 

Any discernible, confined, and discrete conveyance including, but not limited to, 
any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling 
stock, concentrated animal feeding operations, landfill leachate collection systems, 
vessel, or other floating craft, from which pollutants are or may be discharged. This 
term does not include return flows from irrigated agriculture or agricultural 
stormwater runoff. 

Pollutants of Concern 

Pollutants that impair waterbodies listed under CWA section 303(d), pollutants 
associated with the land use type of a development, including pollutants commonly 
associated with urban runoff. Pollutants commonly associated with stormwater 
runoff include, but are not limited to, total suspended solids; sediment; pathogens 
(e.g., bacteria, viruses, protozoa); heavy metals (e.g., copper, lead, zinc, and 
cadmium); petroleum products and polynuclear aromatic hydrocarbons; synthetic 
organics (e.g., pesticides, herbicides, and PCBs); nutrients (e.g., nitrogen and 
phosphorus fertilizers); oxygen-demanding substances (e.g., decaying vegetation
and animal waste) litter and trash.

Potable Water Water that is safe for domestic use, drinking, and cooking. 

Pre-Project Runoff 
Conditions

Stormwater runoff conditions that exist onsite immediately before development 
activities occur. This definition is not intended to be interpreted as that period 
before any human-induced land activities occurred. This definition pertains to 
redevelopment as well as initial development. 

Public Development  Any construction, rehabilitation, redevelopment or reconstruction of any public 
agency project, including but not limited to, libraries, office buildings, roads, and 
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highways.

Redevelopment
Land-disturbing activity that results in the creation, addition, or replacement of 
exterior impervious surface area on a site on which some past development has 
occurred.

Regional Monitoring 
Program (RMP) 

A monitoring program aimed at determining San Francisco Bay Region receiving 
water conditions.  The program was established in 1993 through an agreement 
among the Water Board, wastewater discharger agencies, dredgers, Municipal 
Stormwater Permittees and the San Francisco Estuary Institute to provide regular 
sampling of Bay sediments, water, and organisms for pollutants. The program is 
funded by the dischargers and  managed by San Francisco Estuary Institute.

Regional Project A regional or municipal stormwater treatment facility that discharges into the same 
watershed that the Regulated Project does. 

Regulated Projects Development projects as defined in Provision C.3.b.ii. 

Residential Housing 
Subdivision

Any property development of multiple single-family homes or of dwelling units 
intended for multiple families/households (e.g., apartments, condominiums, and 
town homes).   

Retrofitting Installing improved pollution control devices at existing facilities to attain water 
quality objectives. 

Sediments Soil, sand, and minerals washed from land into water, usually after rain.

Solid Waste All putrescible and nonputrescible solid, semisolid, and liquid wastes as defined by 
California Government Code Section 68055.1 (h).

Source Control BMP 

Land use or site planning practices, or structural or nonstructural measures, that aim 
to prevent runoff pollution by reducing the potential for contact with rainfall runoff 
at the source of pollution. Source control BMPs minimize the contact between 
pollutants and urban runoff. 

Standard Industrial 
Classification (SIC) 

A federal system for classifying establishments by the type of activity in which they 
are engaged using a four-digit code. 

Stormwater Pumping 
Station

Mechanical device (or pump) that is installed in MS4s or pipelines to discharge 
stormwater runoff and prevent flooding. 

Stormwater Treatment 
System

Any engineered system designed to remove pollutants from stormwater runoff by 
settling, filtration, biological degradation, plant uptake, media 
absorption/adsorption or other physical, biological, or chemical process.  This 
includes landscape-based systems such as grassy swales and bioretention units as 
well as proprietary systems.   

Surface Water Ambient 
Monitoring Program 
(SWAMP)

The State Water Board’s program to monitor surface water quality; coordinate 
consistent scientific methods; and design strategies for improving water quality 
monitoring, assessment, and reporting. 

Total Maximum Daily 
Loads (TMDLs) 

The maximum amount of a pollutant that can be discharged into a waterbody from 
all sources (point and nonpoint) and still maintain water quality standards. Under 
CWA section 303(d), TMDLs must be developed for all waterbodies that do not 
meet water quality standards even after application of technology-based controls, 
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more stringent effluent limitations required by a state or local authority, and other 
pollution control requirements such as BMPs. 

Toxicity Identification 
Evaluation (TIE) 

TIE is a series of laboratory procedures used to identify the chemical(s) responsible 
for toxicity to aquatic life. These procedures are designed to decrease, increase, or 
transform the bioavailable fractions of contaminants to assess their contributions to 
sample toxicity. TIEs are conducted separately on water column and sediment 
samples. 

Trash and Litter 

Trash consists of litter and particles of litter.  California Government Code Section 
68055.1 (g) defines litter as all improperly discarded waste material, including, but 
not limited to, convenience food, beverage, and other product packages or 
containers constructed of steel, aluminum, glass, paper, plastic, and other natural 
and synthetic materials, thrown or deposited on the lands and waters of the state, 
but not including the properly discarded waste of the primary processing of 
agriculture, mining, logging, sawmilling, or manufacturing. 

Treatment Any method, technique, or process designed to remove pollutants and/or solids 
from polluted stormwater runoff, wastewater, or effluent. 

Waste Load Allocations 
(WLAs)

A portion of a receiving water’s TMDL that is allocated to one of its existing or 
future point sources of pollution.

Water Quality Control 
Plan (Basin Plan) 

The Water Quality Control Plan for the San Francisco Bay Basin (Basin Plan) is the 
Board's master water quality control planning document. It designates beneficial 
uses and water quality objectives for waters of the State within the Region, 
including surface waters and groundwater. It also includes programs of 
implementation to achieve water quality objectives and discharge prohibitions. The 
Basin Plan was duly adopted and approved by the State Water Resources Control 
Board, U.S. EPA, and the Office of Administrative Law where required. The latest 
version is effective as of December 22, 2006.   

Water Quality Objectives 

The limits or levels of water quality elements or biological characteristics 
established to reasonably protect the beneficial uses of water or to prevent pollution 
problems within a specific area. Water quality objectives may be numeric or 
narrative. 

Water Quality Standards 

State-adopted and USEPA-approved water quality standards for waterbodies.  The 
standards prescribe the use of the waterbody and establish the water quality criteria 
that must be met to protect designated uses.  Water quality standards also include 
the federal and state anti-degradation policy. 

Wet Season October 1 through April 30 of each year 
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FACT SHEET/RATIONALE 
TECHNICAL REPORT  

for

ORDER NO. R2-2009-0074

NPDES Permit No. CAS612008 

Municipal Regional Stormwater NPDES Permit 
and

Waste Discharge Requirements

for

The cities of Alameda, Albany, Berkeley, Dublin, Emeryville, Fremont, Hayward, 
Livermore, Newark, Oakland, Piedmont, Pleasanton, San Leandro, and Union City, 
Alameda County, the Alameda County Flood Control and Water Conservation District, 
and Zone 7 of the Alameda County Flood Control and Water Conservation District, which 
have joined together to form the Alameda Countywide Clean Water Program 

The cities of Clayton, Concord, El Cerrito, Hercules, Lafayette, Martinez, Orinda, Pinole, 
Pittsburg, Pleasant Hill, Richmond, San Pablo, San Ramon, and Walnut Creek, the towns 
of Danville and Moraga, Contra Costa County, and the Contra Costa County Flood 
Control and Water Conservation District, which have joined together to form the Contra 
Costa Clean Water Program 

The cities of Campbell, Cupertino, Los Altos, Milpitas, Monte Sereno, Mountain View, 
Palo Alto, San Jose, Santa Clara, Saratoga, and Sunnyvale, the towns of Los Altos Hills 
and Los Gatos, the Santa Clara Valley Water District, and Santa Clara County, which 
have joined together to form the Santa Clara Valley Urban Runoff Pollution Prevention 
Program

The cities of Belmont, Brisbane, Burlingame, Daly City, East Palo Alto, Foster City, Half 
Moon Bay, Menlo Park, Millbrae, Pacifica, Redwood City, San Bruno, San Carlos, San 
Mateo, and South San Francisco, the towns of Atherton, Colma, Hillsborough, Portola 
Valley, and Woodside, the San Mateo County Flood Control District, and San Mateo 
County, which have joined together to form the San Mateo Countywide Water Pollution 
Prevention Program 

The cities of Fairfield and Suisun City, which have joined together to form the Fairfield-
Suisun Urban Runoff Management Program 

The City of Vallejo and the Vallejo Sanitation and Flood Control District 
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I. CONTACT INFORMATION  

Water Board Staff Contact:  Dale Bowyer, 1515 Clay Street, Suite 1400, Oakland, CA 
94612,  510-622-2323, 510-622-2501 (fax), email: dbowyer@waterboards.ca.gov
The Permit and other related documents can be downloaded from the Water Board website 
at: http://www.waterboards.ca.gov/sanfranciscobay/mrp.htm
Comments can be electronically submitted to mrp@waterboards.ca.gov. 

All documents referenced in this Fact Sheet and in the Order are available for public review 
at the Water Board office, located at the address listed above. Public records are available 
for inspection during regular business hours, from 9:00 am to 4:00 pm, Monday through 
Friday, 12 - 1 pm excluded. Per the Governor’s order calling for furloughs, the Water Board 
office will be closed the first three Fridays of each month through June 2010. To schedule 
an appointment to inspect public records, contact Melinda Wong at 510-622-2430.  

II. PERMIT GOALS AND PUBLIC PROCESS  

Goals
The Goals for the Municipal Regional Stormwater Permit (hereinafter, the Permit) 
Development Process include: 

1. Consolidate six Phase I municipal stormwater NPDES permits into one consistent 
permit which is regional in scope.   

2. Include more specificity in NPDES permit order language and requirements. Create 
(A) required stormwater management actions, (B) a specific level of implementation 
for each action or set of actions, and (C) reporting and effectiveness evaluation 
requirements for each action sufficient to determine compliance.   

3. Incorporate the Stormwater Management Plan level of detail and specificity into the 
Permit.  Stormwater Management Plans have always been considered integral to the 
municipal stormwater NPDES permits, but have not received the level of public 
review in the adoption process necessary relative to their importance in adequate 
stormwater pollutant management implementation. 

4. Implement and enhance actions to control 303(d) listed pollutants, pollutants of 
concern, and achieve Waste Load Allocations adopted under Total Maximum Daily 
Loads.

5. Implement more specific and comprehensive stormwater monitoring, including 
monitoring for 303(d) listed pollutants. 

Public Process 
Water Board staff conducted a series of stakeholder meetings and workshops with the 
Permittees and other interested parties to develop this Permit over the past 3 years. These 
meetings included Water Board staff, representatives of the Permittees, representatives of 
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environmental groups, homebuilders, private citizens, and other interested parties. The 
following is a summary of the lengthy stakeholder process. 
 (2004–2005) Water Board staff and the Bay Area Stormwater Management Agencies 
Association (BASMAA) agreed to develop a municipal regional stormwater permit. Board 
staff and BASMAA held monthly meetings to agree on the regional permit approach and 
developed concepts and ground rules for a Steering Committee. The Steering Committee 
for the Permit began regular monthly meetings, and there was agreement to form work 
groups to develop options for permit program components in table format. 

 (2006) Water Board staff, BASMAA, and nongovernmental groups met and discussed the 
Performance Standard (i.e., actions, implementation levels, and reporting requirements) 
tables from six workgroups. In addition to the Steering Committee, Work Group 
Stakeholder meetings focused on the six program elements to complete the Performance 
Standard Tables and discuss other issues in preparation for creating the first Draft Permit 
Provisions. Two large public workshops were held in November with all interested 
stakeholders to discuss Work Group products. 
 (2007) The Water Board held a public workshop in March to receive public input. Board 
staff distributed an Administrative Draft Permit dated May 1, 2007, held multiple meetings 
and received comment.

(2007- 2008) On December 14, 2007, Board staff distributed the Tentative Order for a 77-
day written public comment period ending February 29, 2008. A public hearing for oral 
testimony was held on March 11, 2008. During the remainder of 2008 there were additional 
meetings with stakeholders, and Board staff worked on revisions to the Tentative Order and 
produced responses to both written comments received by February 29, 2008, and oral 
comments received at the March 11, 2008, hearing.  The Revised Tentative Order for the 
MRP was released on February 11, 2009, and a May 13, 2009, hearing before the Water 
Board was scheduled.  Written comments on the revisions to the Tentative Order were 
received until April 3, 2009. 

(2009) After the May 2009 MRP Public Hearing, Water Board staff held numerous 
meetings with the Permittees (via the Bay Area Stormwater Management Agencies 
Association) and other key stakeholders including Save the Bay, NRDC, the Northern 
California Homebuilders, S.F. BayKeeper and the U.S. EPA.  These meetings have been 
focused on discussion of revisions to the MRP Tentative Order in response to comments 
received, in an effort to resolve issues primarily related to Provisions C.3 New 
Development, C.8 Monitoring, C.10 Trash Load Reduction, C.11 Mercury Controls, C.12 
PCBs Controls, and C.15 Exempt Non-Stormwater Discharges.   

Implementation
It is the Water Board's intent that this Permit shall ensure attainment of applicable water 
quality objectives and protection of the beneficial uses of receiving waters and associated 
habitat. This Permit requires that discharges shall not cause exceedances of water quality 
objectives nor shall they cause certain conditions to occur that create a condition of 
nuisance or water quality impairment in receiving waters. Accordingly, the Water Board is 
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requiring that these standard requirements be addressed through the implementation of 
technically and economically feasible control measures to reduce pollutants in stormwater 
discharges to the maximum extent practicable as provided in Provisions C.1 through C.15 
of this Permit and section 402(p) of the CWA. Compliance with the Discharge Prohibitions, 
Receiving Water Limitations, and Provisions of this Permit is deemed compliance with the 
requirements of this Permit. If these measures, in combination with controls on other point 
and nonpoint sources of pollutants, do not result in attainment of applicable water quality 
objectives, the Water Board may invoke Provision C.1. and may reopen this Permit 
pursuant to Provisions C.1 and C.15 of this Permit to impose additional conditions that 
require implementation of additional control measures. 

Each of the Permittees is individually responsible for adoption and enforcement of 
ordinances and policies, for implementation of assigned control measures or best 
management practices (BMPs) needed to prevent or reduce pollutants in stormwater, and 
for providing funds for the capital, operation, and maintenance expenditures necessary to 
implement such control measures/BMPs within its jurisdiction. Each Permittee is also 
responsible for its share of the costs of the area-wide component of the countywide program 
to which the Permittee belongs. Enforcement actions concerning non-compliance with the 
Permit will be pursued against individual Permittee(s) responsible for specific violations of 
the Permit. 

III. BACKGROUND 

Early Permitting Approach 
The federal Clean Water Act (CWA) was amended in 1987 to address urban stormwater 
runoff pollution of the nation’s waters. One requirement of the amendment was that many 
municipalities throughout the United States were obligated for the first time to obtain 
National Pollutant Discharge Elimination System (NPDES) permits for discharges of urban 
runoff from their Municipal Separate Storm Sewer Systems (MS4s). In response to the 
CWA amendment (and the pending federal NPDES regulations which would implement the 
amendment), the Water Board issued a municipal storm water Phase I permits in the early 
1990s.  These permits were issued to the entire county-wide urban areas of Santa Clara, 
Alameda, San Mateo and Contra Costa Counties, rather than to individual cities over 
100,000 population threshold.  The cities chose to collaborate in countywide groups, to pool 
resources and expertise, and share information, public outreach and monitoring costs, 
among other tasks. 
During the early permitting cycles, the county-wide programs developed many of the 
implementation specifics which were set forth in their Stormwater Pollution Prevention 
Management Plans (Plans).  The permit orders were relatively simple documents that 
referred to the stormwater Plans for implementation details.  Often specific aspects of 
permit and Plan implementation evolved during the five year permit cycle, with relatively 
significant changes approved at the Water Board staff level without significant public 
review and comment. 
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Merging Permit Requirements and Specific Requirements Previously 
Contained in Stormwater Management Plans 
US EPA stormwater rules for Phase I stormwater permits envisioned a process in which 
municipal stormwater management programs contained the detailed BMP and specific level 
of implementation information, and are reviewed and approved by the permitting agency 
before the municipal NPDES stormwater permits are adopted.  The current and previous 
permits established a definition of a stormwater management program and required each 
Permittee to submit an urban runoff management plan and annual work plans for 
implementing its stormwater management program.  An advantage to this approach was 
that it provided flexibility for Permittees to tailor their stormwater management programs to 
reflect local priorities and needs.  However, Water Board staff found it difficult to 
determine Permittees’ compliance with the current permits, due to the lack of specific 
requirements and measurable outcomes of some required actions.  Furthermore, federal 
stormwater regulations require that modifications to stormwater management programs, 
such as annual revisions to urban runoff management plans, be approved through a public 
process.
Recent court decisions have reiterated that federal regulations and State law require that the 
implementation specifics of Municipal Stormwater NPDES permits be adopted after 
adequate public review and comment, and that no significant change in the permit 
requirements except minor modifications can occur during the permit term without a similar 
level of public review and comment.

This Permit introduces a modification to these previous approaches by establishing the 
stormwater management program requirements and defining up front, as part of the Permit 
Development Process, the minimum acceptable elements of the municipal stormwater 
management program.  The advantages of this approach are that it satisfies the public 
involvement requirements of both the federal Clean Water Act and the State Water Code.  
An advantage for Permittees and the public of this approach is that the permit requirements 
are known at the time of permit issuance and not left to be determined later through 
iterative review and approval of work plans.  While it may still be necessary to amend the 
Permit prior to expiration, any need to this should be minimized.   
This Permit does not include approval of all Permittees’ stormwater management programs 
or annual reports as part of the administration of the Permit.  To do so would require 
significantly increased staff resources.  Instead, minimum measures have been established 
to simplify assessment of compliance and allow the public to more easily assess each 
Permittee’s compliance.  Each Permit provision and its reporting requirements are written 
with this in mind.  That is, each provision establishes the required actions, minimum 
implementation levels (i.e., minimum percentage of facilities inspected annually, escalating 
enforcement, reporting requirements for tracking projects, number of monitoring sites, etc.), 
and specific reporting elements to substantiate that these implementation levels have been 
met.  Water Board staff will evaluate each individual Permittee’s compliance through 
annual report review and the audit process.
The challenge in drafting the Permit is to provide the flexibility described above 
considering the different sizes and resources while ensuring that the Permit is still 
enforceable. To achieve this, the Permit frequently prescribes minimum measurable 
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outcomes, while providing Permittees with flexibility in the approaches they use to meet 
those outcomes. Enforceability has been found to be a critical aspect of the Permit. To 
avoid these types of situations, a balance between flexibility and enforceability has been 
crafted into the Permit.  

Current Permit Approach 
In the previous permit issuances, the detailed actions to be implemented by the Permittees 
were contained in Stormwater Management Plans, which were separate from the NPDES 
permits, and incorporated by reference. Because those plans were legally an integral part of 
the permits and were subject to complete public notice, review and comment, this permit 
reissuance incorporates those plan level details in the permit, thus merging the Permittees’ 
stormwater management plans into the permit in one document. This Permit specifies the 
actions necessary to reduce the discharge of pollutants in stormwater to the maximum 
extent practicable, in a manner designed to achieve compliance with water quality standards 
and objectives, and effectively prohibit non-stormwater discharges into municipal storm 
drain systems and watercourses within the Permittees’ jurisdictions. This set of specific 
actions is equivalent to the requirements that in past permit cycles were included in a 
separate stormwater management plan for each Permittee or countywide group of 
Permittees. With this permit reissuance, that level of specific compliance detail is integrated 
into permit language and is not a separate document. 
The Permit includes requirements for the following components: 

Municipal Operations  
New Development and Redevelopment 
Industrial and Commercial Site Controls 
Illicit Discharge and Elimination 
Construction Site Controls 
Public Information and Outreach 
Water Quality Monitoring 
Pesticides Toxicity Controls  
Trash Reduction 
Mercury Controls 
PCBs Controls 
Copper Controls 
Polybrominated Diphenyl Ethers (PBDE), Legacy Pesticides, and Selenium 
Exempt and Conditionally Exempt Discharges 

IV. ECONOMIC ISSUES  

Economic discussions of urban runoff management programs tend to focus on costs 
incurred by municipalities in developing and implementing the programs. This is 
appropriate, and these costs are significant and a major issue for the Permittees. However, 
when considering the cost of implementing the urban runoff programs, it is also important 
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to consider the alternative costs incurred by not fully implementing the programs, as well as 
the benefits which result from program implementation.  
It is very difficult to ascertain the true cost of implementation of the Permittees’ urban 
runoff management programs because of inconsistencies in reporting by the Permittees. 
Reported costs of compliance for the same program element can vary widely from 
Permittee to Permittee, often by a very wide margin that is not easily explained.57 Despite 
these problems, efforts have been made to identify urban runoff management program 
costs, which can be helpful in understanding the costs of program implementation.  

In 1999, United States Environmental Protection Agency (USEPA) reported on multiple 
studies it conducted to determine the cost of urban runoff management programs. A study 
of Phase II municipalities determined that the annual cost of the Phase II program was 
expected to be $9.16 per household. USEPA also studied 35 Phase I municipalities, finding 
costs to be similar to those anticipated for Phase II municipalities, at $9.08 per household 
annually.58

A study on program cost was also conducted by the Los Angeles Regional Water Quality 
Control Board (LARWQCB), where program costs reported in the municipalities’ annual 
reports were assessed. The LARWQCB estimated that average per household cost to 
implement the MS4 program in Los Angeles County was $12.50.  

The State Water Resources Control Board (State Water Board) also commissioned a study 
by the California State University, Sacramento to assess costs of the Phase I MS4 program. 
This study is current and includes an assessment of costs incurred by the City of Encinitas 
in implementing its program. Annual cost per household in the study ranged from $18-46, 
with the City of Encinitas representing the upper end of the range.59 The cost of the City of 
Encinitas’ program is understandable, given the City’s coastal location, reliance on tourism, 
and consent decree with environmental groups regarding its program. For these reasons, as 
well as the general recognition the City of Encinitas receives for implementing a superior 
program, the City’s program cost can be considered as the high end of the spectrum for 
Permittee urban runoff management program costs.  

It is important to note that reported program costs are not all attributable to compliance with 
MS4 permits. Many program components, and their associated costs, existed before any 
MS4 permits were issued. For example, street sweeping and trash collection costs cannot be 
solely or even principally attributable to MS4 permit compliance, since these practices have 
long been implemented by municipalities. Therefore, true program cost resulting from MS4 
permit requirements is some fraction of reported costs. The California State University, 
Sacramento study found that only 38% of program costs are new costs fully attributable to 
MS4 permits. The remainder of program costs were either pre-existing or resulted from 
enhancement of pre-exiting programs.60 The County of Orange found that even lesser 
amounts of program costs are solely attributable to MS4 permit compliance, reporting that 
the amount attributable to implement its Drainage Area Management Plan, its municipal 

57 LARWQCB, 2003. Review and Analysis of Budget Data Submitted by the Permittees for Fiscal Years 2000-2003.p.2 
58 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68791-68792. 
59 State Water Board, 2005. NPDES Stormwater Cost Survey. P. ii 
60 Ibid. P. 58. 
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stormwater permit requirements, is less than 20% of the total budget. The remaining 80% is 
attributable to pre-existing programs.61

It is also important to acknowledge that the vast majority of costs that will be incurred as a 
result of implementing the Order are not new. Urban runoff management programs have 
been in place in this region for over 15 years. Any increase in cost to the Permittees will be 
incremental in nature.  
Urban runoff management programs cannot be considered in terms of their costs only. The 
programs must also be viewed in terms of their value to the public. For example, household 
willingness to pay for improvements in fresh water quality for fishing and boating has been 
estimated by USEPA to be $158-210.62 This estimate can be considered conservative, since 
it does not include important considerations such as marine waters benefits, wildlife 
benefits, or flood control benefits. The California State University, Sacramento study 
corroborates USEPA’s estimates, reporting annual household willingness to pay for 
statewide clean water to be $180.63 When viewed in comparison to household costs of 
existing urban runoff management programs, these household willingness to pay estimates 
exhibit that per household costs incurred by Permittees to implement their urban runoff 
management programs remain reasonable.  
Another important way to consider urban runoff management program costs is to consider 
the implementation cost in terms of costs incurred by not improving the programs. Urban 
runoff in southern California has been found to cause illness in people bathing near storm 
drains.64  A study of south Huntington Beach and north Newport Beach found that an 
illness rate of about 0.8% among bathers at those beaches resulted in about $3 million 
annually in health-related expenses.65   Extrapolation of such numbers to the beaches and 
other water contact recreation in San Francisco Bay and the tributary creeks of the region 
could result in huge expenses to the public.
Urban runoff and its impact on receiving waters also places a cost on tourism. the 
California Division of Tourism has estimated that each out-of-state visitor spends $101.00 a 
day.   The experience of Huntington Beach provides an example of the potential economic 
impact of poor water quality. Approximately 8 miles of Huntington Beach were closed for 
two months in the middle of summer of 1999, impacting beach visitation and the local 
economy.  
Finally, it is important to consider the benefits of urban runoff management programs in 
conjunction with their costs. A recent study conducted by USC/UCLA assessed the costs 
and benefits of implementing various approaches for achieving compliance with the MS4 
permits in the Los Angeles Region. The study found that non-structural systems would cost 
$2.8 billion but provide $5.6 billion in benefit. If structural systems were determined to be 
needed, the study found that total costs would be $5.7 to $7.4 billion, while benefits could 

61 County of Orange, 2000. A NPDES Annual Progress Report. P. 60. More current data from the County of Orange is 
not used in this discussion because the County of Orange no longer reports such information. 

62 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68793. 
63 State Water Board, 2005. NPDES Stormwater Cost Survey. P. iv. 
64 Haile, R.W., et al, 1996. An Epidemiological Study of Possible Adverse Health Effects of Swimming in Santa 

Monica Bay. Santa Monica Bay Restoration Project. 
65 Los Angeles Times, May 2, 2005. Here’s What Ocean Germs Cost You: A UC Irvine Study Tallies the Cost of 

Treatment and Lost Wages for Beachgoers Who Get Sick. 
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reach $18 billion.66 Costs are anticipated to be borne over many years – probably ten years 
at least. As can be seen, the benefits of the programs are expected to considerably exceed 
their costs. Such findings are corroborated by USEPA, which found that the benefits of 
implementation of its Phase II storm water rule would also outweigh the costs.67

V. LEGAL AUTHORITY  

The following statutes, regulations, and Water Quality Control Plans provide the basis for 
the requirements of Order No. R2-2009-0074: CWA, California Water Code (CWC), 40 
CFR Parts 122, 123, 124 (National Pollutant Discharge Elimination System Permit 
Application Regulations for Storm Water Discharges, Final Rule), Part II of 40 CFR Parts 
9, 122, 123, and 124 (National Pollutant Discharge Elimination System – Regulations for 
Revision of the Water Pollution Control Program Addressing Storm Water Discharges; 
Final Rule), Water Quality Control Plan – Ocean Waters of California (California Ocean 
Plan), Water Quality Control Plan for the San Francisco Bay Basin (Basin Plan), 40 CFR 
131Water Quality Standards; Establishment of Numeric Criteria for Priority Toxic 
Pollutants for the State of California; Rule (California Toxics Rule), and the California 
Toxics Rule Implementation Plan.  
The legal authority citations below generally apply to directives in Order No. R2-2009-
0074, and provide the Water Board with ample underlying authority to require each of the 
directives of Order No. R2-2009-0074..  Legal authority citations are also provided with 
each permit provision in this Fact Sheet.  
CWA 402(p)(3)(B)(ii) – The CWA requires in section 402(p)(3)(B)(ii) that permits for 
discharges from municipal storm sewers “shall include a requirement to effectively prohibit 
non-stormwater discharges into the storm sewers.”  

CWA 402(p)(3)(B)(iii) – The CWA requires in section 402(p)(3)(B)(iii) that permits for 
discharges from municipal storm sewers “shall require controls to reduce the discharge of 
pollutants to the maximum extent practicable, including management practices, control 
techniques and system, design and engineering methods, and such other provisions as the 
Administrator or the State determines appropriate for the control of such pollutants.”  
40 CFR 122.26(d)(2)(i)(B,C,E, and F) – Federal NPDES regulations 40 CFR 
122.26(d)(2)(i)(B,C,D,E, and F) require that each Permittee’s permit application “shall 
consist of: (i) Adequate legal authority. A demonstration that the applicant can operate 
pursuant to legal authority established by statute, ordinance or series of contracts which 
authorizes or enables the applicant at a minimum to: […] (B) Prohibit through ordinance, 
order or similar means, illicit discharges to the municipal separate storm sewer; (C) Control 
through ordinance, order or similar means the discharge to a municipal separate storm 
sewer of spills, dumping or disposal of materials other than storm water; (D) Control 
through interagency agreements among co-applicants the contribution of pollutants from 
one portion of the municipal system to another portion of the municipal system; (E) Require 
compliance with condition in ordinances, permits, contracts or orders; and (F) Carry out all 

66 LARWQCB, 2004. Alternative Approaches to Stormwater Control. 
67 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations. P. 68791. 
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inspection, surveillance and monitoring procedures necessary to determine compliance and 
noncompliance with permit conditions including the prohibition on illicit discharges to the 
municipal separate storm sewer.”

40 CFR 122.26(d)(2)(iv) – Federal NPDES regulation 40 CFR 122.26(d)(2)(iv) requires  “a 
comprehensive planning process which involves public participation and where necessary 
intergovernmental coordination, to reduce the discharge of pollutants to the maximum 
extent practicable using management practices, control techniques and system, design and 
engineering methods, and such other provisions which are appropriate. The program shall 
also include a description of staff and equipment available to implement the program. […] 
Proposed programs may impose controls on a system wide basis, a watershed basis, a 
jurisdiction basis, or on individual outfalls. […] Proposed management programs shall 
describe priorities for implementing controls.”  

40 CFR 122.26(d)(2)(iv)(A -D) – Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A -
D) require municipalities to implement controls to reduce pollutants in urban runoff from 
new development and significant redevelopment, construction, and commercial, residential, 
industrial, and municipal land uses or activities. Control of illicit discharges is also 
required.
CWC 13377 – CWC section 13377 requires that “Notwithstanding any other provision of 
this division, the state board or the regional boards shall, as required or authorized by the 
CWA, as amended, issue waste discharge requirements and dredged or fill material permits 
which apply and ensure compliance with all applicable provisions of the act and acts 
amendatory thereof or supplementary, thereto, together with anymore stringent effluent 
standards or limitation necessary to implement water quality control plans, or for the 
protection of beneficial uses, or to prevent nuisance.”  

Order No. R2-2009-0074 is an essential mechanism for achieving the water quality 
objectives that have been established for protecting the beneficial uses of the water 
resources in the San Francisco Bay Region. Federal NPDES regulation 40 CFR 
122.44(d)(1) requires MS4 permits to include any requirements necessary to “achieve water 
quality standards established under CWA section 303, including State narrative criteria for 
water quality.” The term “water quality standards” in this context refers to a water body’s 
beneficial uses and the water quality objectives necessary to protect those beneficial uses, 
as established in the Basin Plan.

State Mandates
This Permit does not constitute an unfunded local government mandate subject to 
subvention under Article XIIIB, Section (6) of the California Constitution for several 
reasons, including, but not limited to, the following. First, this Permit implements federally 
mandated requirements under CWA section 402, subdivision (p)(3)(B). (33 U.S.C. 
§ 1342(p)(3)(B).)  This includes federal requirements to effectively prohibit non-
stormwater discharges, to reduce the discharge of pollutants to the maximum extent 
practicable, and to include such other provisions as the Administrator or the State 
determines appropriate for the control of such pollutants. Federal cases have held that these 
provisions require the development of permits and permit provisions on a case-by-case 
basis to satisfy federal requirements. (Natural Resources Defense Council, Inc. v. USEPA 
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(9th Cir. 1992) 966 F.2d 1292, 1308, fn. 17.) The authority exercised under this Permit is 
not reserved state authority under the CWA’s savings clause (cf. Burbank v. State Water 
Resources Control Bd. (2005) 35 Cal.4th 613, 627-628 [relying on 33 U.S.C. § 1370, which 
allows a state to develop requirements that are not less stringent than federal 
requirements]), but instead, is part of a federal mandate to develop pollutant reduction 
requirements for MS4. To this extent, it is entirely federal authority that forms the legal 
basis to establish the permit provisions. (See, City of Rancho Cucamonga v. Regional 
Water Quality Control Bd.-Santa Ana Region (2006) 135 Cal.App.4th 1377, 1389; Building 
Industry Association of San Diego County v. State Water Resources Control Bd. (2004) 
124 Cal.App.4th 866, 882-883.) 

Likewise, the provisions of this Permit to implement total maximum daily loads (TMDLs) 
are federal mandates. The CWA requires TMDLs to be developed for waterbodies that do 
not meet federal water quality standards. (33 U.S.C. § 1313(d).) Once USEPA or a state 
develops a TMDL, federal law requires that permits must contain effluent limitations 
consistent with the assumptions of any applicable WLA. (40 CFR 122.44(d)(1)(vii)(B).) 
Second, the local agencies’ (Permittees’) obligations under this Permit are similar to, and in 
many respects less stringent than, the obligations of nongovernmental dischargers who are 
issued NPDES permits for stormwater discharges. With a few inapplicable exceptions, the 
CWA regulates the discharge of pollutants from point sources (33 U.S.C. § 1342) and the 
Porter-Cologne regulates the discharge of waste (Water Code, section 13263), both without 
regard to the source of the pollutant or waste. As a result, the costs incurred by local 
agencies to protect water quality reflect an overarching regulatory scheme that places 
similar requirements on governmental and nongovernmental dischargers. (See County of 
Los Angeles v. State of California (1987) 43 Cal.3d 46, 57-58 [finding comprehensive 
workers compensation scheme did not create a cost for local agencies that was subject to 
state subvention].) 

The CWA and the Porter-Cologne Water Quality Control Act largely regulate stormwater 
with an even hand, but to the extent that there is any relaxation of this evenhanded 
regulation, it is in favor of the local agencies. Except for MS4s, the CWA requires point 
source dischargers, including discharges of stormwater associated with industrial or 
construction activity, to comply strictly with water quality standards. (33 U.S.C. 
§ 1311(b)(1)(C), Defenders of Wildlife v. Browner (1999) 191 F.3d 1159, 1164-1165 
[noting that industrial stormwater discharges must strictly comply with water quality 
standards].) As discussed in prior State Water Board decisions, this Permit does not require 
strict compliance with water quality standards. (SWRCB Order No. WQ 2001-15, p. 7.) 
The Permit, therefore, regulates the discharge of waste in municipal stormwater more 
leniently than the discharge of waste from nongovernmental sources. 
Third, the Permittees have the authority to levy service charges, fees, or assessments 
sufficient to pay for compliance with this Permit. The fact sheet demonstrates that 
numerous activities contribute to the pollutant loading in the MS4. Permittees can levy 
service charges, fees, or assessments on these activities, independent of real property 
ownership. (See, e.g., Apartment Association of Los Angeles County, Inc. v. City of Los 
Angeles (2001) 24 Cal.4th 830, 842 [upholding inspection fees associated with renting 
property].) The ability of a local agency to defray the cost of a program without raising 
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taxes indicates that a program does not entail a cost subject to subvention. (County of 
Fresno v. State of California (1991) 53 Cal.3d 482, 487-488.) 
Fourth, the Permittees have requested permit coverage in lieu of compliance with the 
complete prohibition against the discharge of pollutants contained in CWA section 301, 
subdivision (a) (33 U.S.C. § 1311(a)) and in lieu of numeric restrictions on their discharges. 
To the extent Permittees have voluntarily availed themselves of the Permit, the program is 
not a state mandate. (Accord County of San Diego v. State of California (1997) 15 Cal.4th 
68, 107-108.) Likewise, the Permittees have voluntarily sought a program-based municipal 
stormwater permit in lieu of a numeric limits approach. (See City of Abilene v. USEPA 
(5th Cir. 2003) 325 F.3d 657, 662-663 [noting that municipalities can choose between a 
management permit or a permit with numeric limits].) The Permittees’ voluntary decision 
to file a report of waste discharge proposing a program-based permit is a voluntary decision 
not subject to subvention. (See Environmental Defense Center v. USEPA (9th Cir. 2003) 
344 F.3d 832, 845-848.) 

Fifth, the Permittees’ responsibility for preventing discharges of waste that can create 
conditions of pollution or nuisance from conveyances that are within their ownership or 
control under State law predates the enactment of Article XIIIB, Section (6) of the 
California Constitution. 

This Permit is based on the federal CWA, the Porter-Cologne Water Quality Control Act 
(Division 7 of the CWC, commencing with Section 13000), applicable State and federal 
regulations, all applicable provisions of statewide Water Quality Control Plans and Policies 
adopted by the State Water Board, the Basin Plan, the California Toxics Rule, and the 
California Toxics Rule Implementation Plan.  
Discussion: In 1987, Congress established CWA Amendments to create requirements for 
storm water discharges under the NPDES program, which provides for permit systems to 
regulate the discharge of pollutants. Under the Porter-Cologne Water Quality Control Act, 
the State Water Board and Regional Water Quality Control Boards (Water Boards) have 
primary responsibility for the coordination and control of water quality, including the 
authority to implement the CWA. Porter-Cologne (section 13240) directs the Water Boards 
to set water quality objectives via adoption of Basin Plans that conform to all state policies 
for water quality control. As a means for achieving those water quality objectives, Porter-
Cologne (section 13243) further authorizes the Water Boards to establish waste discharge 
requirements (WDRs) to prohibit waste discharges in certain conditions or areas. Since 
1990, the Water Board has issued area-wide MS4 NPDES permits. The Permit will re-issue 
Order Nos. 99-058, 99-059, 01-024, R2-2003-0021, R2-2003-0034 to comply with the 
CWA and attain water quality objectives in the Basin Plan by limiting the contributions of 
pollutants conveyed by urban runoff. Further discussions of the legal authority associated 
with the prohibitions and directives of the Permit are provided in section V. of this 
document.  
This Permit supersedes NPDES Permit Nos. CAS029718, CAS029831, CAS029912, 
CAS029921, CAS612005, and CAS612006.
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Basin Plan 
The Urban Runoff Management, Comprehensive Control Program section of the Basin Plan 
requires the Permittees to address existing water quality problems and prevent new 
problems associated with urban runoff through the development and implementation of a 
comprehensive control program focused on reducing current levels of pollutant loading to 
storm drains to the maximum extent practicable. The Basin Plan comprehensive program 
requirements are designed to be consistent with federal regulations (40 CFR Parts 122-124) 
and are implemented through issuance of NPDES permits to owners and operators of MS4s. 
A summary of the regulatory provisions is contained in Title 23 of the California Code of 
Regulations at section 3912. The Basin Plan identifies beneficial uses and establishes water 
quality objectives for surface waters in the Region, as well as effluent limitations and 
discharge prohibitions intended to protect those uses. This Permit implements the plans, 
policies, and provisions of the Water Board’s Basin Plan. 

Statewide General Permits  
The State Water Board has issued NPDES general permits for the regulation of stormwater 
discharges associated with industrial activities and construction activities. To effectively 
implement the New Development (and significant redevelopment) and Construction 
Controls, Illicit Discharge Controls, and Industrial and Commercial Discharge Controls 
components in this Permit, the Permittees will conduct investigations and local regulatory 
activities at industrial and construction sites covered by these general permits. However, 
under the CWA, the Water Board cannot delegate its own authority to enforce these general 
permits to the Permittees. Therefore, Water Board staff intends to work cooperatively with 
the Permittees to ensure that industries and construction sites within the Permittees’ 
jurisdictions are in compliance with applicable general permit requirements and are not 
subject to uncoordinated stormwater regulatory activities. 

Regulated Parties
Each of the Permittees listed in this Permit owns or operates a MS4, through which it 
discharges urban runoff into waters of the United States within the San Francisco Bay 
Region. These MS4s fall into one or more of the following categories: (1) a medium or 
large MS4 that services a population of greater than 100,000 or 250,000 respectively; or (2) 
a small MS4 that is “interrelated” to a medium or large MS4; or (3) an MS4 which 
contributes to a violation of a water quality standard; or (4) an MS4 which is a significant 
contributor of pollutants to waters of the United States.  

Permit Coverage 
The Permittees each have jurisdiction over and maintenance responsibility for their 
respective MS4s in the Region.  Federal, State or regional entities within the Permittees’ 
boundaries, not currently named in this Permit, operate storm drain facilities and/or 
discharge stormwater to the storm drains and watercourses covered by this Permit. The 
Permittees may lack jurisdiction over these entities. Consequently, the Water Board 
recognizes that the Permittees should not be held responsible for such facilities and/or 
discharges. The Water Board will consider such facilities for coverage under NPDES 
permitting pursuant to USEPA Phase II stormwater regulations. Under Phase II, the Water 
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Board intends to permit these federal, State, and regional entities through use of a Statewide 
Phase II NPDES General Permit. 
Discussion: Section 402 of the CWA prohibits the discharge of any pollutant to waters of 
the United States from a point source, unless that discharge is authorized by a NPDES 
permit. Though urban runoff comes from a diffuse source, it is discharged through MS4s, 
which are point sources under the CWA. Federal NPDES regulation 40 CFR 122.26(a) (iii) 
and (iv) provide that discharges from MS4s, which service medium or large populations 
greater than 100,000 or 250,000 respectively, shall be required to obtain a NPDES permit. 
Federal NPDES regulation 40 CFR 122.26(a)(v) also provides that a NPDES permit is 
required for “A [storm water] discharge which the Director, or in States with approved 
NPDES programs, either the Director or the USEPA Regional Administrator, determines to 
contribute to a violation of a water quality standard or is a significant contributor of 
pollutants to waters of the United States.” Such sources are then designated into the 
program.  

VI. PERMIT PROVISIONS 

A. Discharge Prohibitions 
Prohibition A.1. Legal Authority – CWA 402(p)(3)(B)(ii) – The CWA requires in 
section 402(p)(3)(B)(ii) that permits for discharges from municipal storm sewers “shall 
include a requirement to effectively prohibit non-stormwater discharges into the storm 
sewers.”

Prohibition A.2. Legal Authority – San Francisco Bay Basin Plan, 2006 Revision, 
Chapter 4 Implementation, Table 4-1, Prohibition  7. 

B. Receiving Water Limitations 
Receiving Water Limitation B.1.  Legal Authority – Receiving Water Limitations are 
retained from previous Municipal Stormwater Runoff NPDES permits.  They reflect 
applicable water quality standards from the Basin Plan.
Receiving Water Limitation B.2.  Legal Authority – Receiving Water Limitations are 
retained from previous Municipal Stormwater Runoff NPDES permits.  They reflect 
applicable water quality standards from the Basin Plan. 

C. Provisions 
C.1. Compliance with Discharge Prohibitions and Receiving Water 

Limitations
Legal Authority
Broad Legal Authority: CWA sections 402(p)(3)(B)(ii-iii), CWC section 
13377, and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) 
and 40 CFR 122.26(d)(2)(iv).
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Specific Legal Authority: The Water Board’s Water Quality Control Plan for 
the San Francisco Bay Basin (Basin Plan) contains the following waste 
discharge prohibition: “The discharge of waste to waters of the state in a manner 
causing, or threatening to cause a condition of pollution, contamination, or 
nuisance as defined in California Water Code Section 13050, is prohibited.”

California Water Code section 13050(l) states “(1) ‘Pollution’ means an 
alteration of the quality of waters of the state by waste to a degree which 
unreasonably affects either of the following:  (A) The water for beneficial uses. 
(B) Facilities which serve beneficial uses. (2) ‘Pollution’ may include 
“contamination.”  

California Water Code section 13050(k) states “’Contamination’ means an 
impairment of the quality of waters of the state by waste to a degree which 
creates a hazard to public health through poisoning or through the spread of 
disease. ‘Contamination’ includes any equivalent effect resulting from the 
disposal of waste, whether or not waters of the state are affected.”  
California Water Code section 13050(m) states “’Nuisance’ means anything 
which meets all of the following requirements: (1) Is injurious to health, or is 
indecent or offensive to the senses, or an obstruction to the free use of property, 
so as to interfere with the comfortable enjoyment of life or property. (2) Affects 
at the same time an entire community or neighborhood, or any considerable 
number of persons, although the extent of the annoyance or damage inflicted 
upon individuals may be unequal. (3) Occurs during, or as a result of, the 
treatment or disposal of wastes.”  
California Water Code section 13241 requires each water board to “establish 
such water quality objectives in water quality control plans as in its judgment 
will ensure the reasonable protection of beneficial uses and the prevention of 
nuisance […].”  
California Water Code Section 13243 provides that a water board, “in a water 
quality control plan or in waste discharge requirements, may specify certain 
conditions or areas where the discharge of waste, or certain types of waste, will 
not be permitted.”  
California Water Code Section 13263(a) provides that waste discharge 
requirements prescribed by the water board implement the Basin Plan.  
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(A -D) require 
municipalities to implement controls to reduce pollutants in urban runoff from 
commercial, residential, industrial, and construction land uses or activities.

Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(A -D) require 
municipalities to have legal authority to control various discharges to their MS4.  

Federal NPDES regulation 40 CFR 122.44(d)(1) requires municipal storm water 
permits to include any requirements necessary to “[a]chieve water quality 
standards established under section 303 of the CWA, including State narrative 
criteria for water quality.”
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Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to 
include limitations to “control all pollutants or pollutant parameters (either 
conventional, nonconventional, or toxic pollutants) which the Director 
determines are or may be discharged at a level which will cause, have 
reasonable potential to cause, or contribute to an excursion above any State 
water quality standard, including State narrative criteria for water quality.”  
State Water Resources Control Board (“State Water Board”) Order WQ 1999-
05, is a precedential order requiring that municipal stormwater permits achieve 
water quality standards and water quality standard based discharge prohibitions 
through the implementation of control measures, by which Permittees’ 
compliance with the permit can be determined. The State Water Board Order 
specifically requires that Provision C.1 include language that Permittees shall 
comply with water quality standards based discharge prohibitions and receiving 
water limitations through timely implementation of control measures and other 
actions to reduce pollutants in the discharges.  State Water Board Order WQ 
2001-15 refines Order 1999-05 by requiring an iterative approach to compliance 
with water quality standards that involves ongoing assessments and revisions.
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C.2. Municipal Operations 
Legal Authority
The following legal authority applies to Provision C.2: 

Broad Legal Authority: CWA sections 402(p)(3)(B)(ii-iii), California Water 
Code (CWC) section 13377, and Federal NPDES regulations 40 CFR 
122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 122.26(d)(2)(iv). 
Specific Legal Authority: Federal NPDES regulation 40 CFR 
122.26(d)(2)(iv)(A)(1) requires, “A description of maintenance activities and a 
maintenance schedule for structural controls to reduce pollutants (including 
floatables) in discharges from municipal separate storm sewers.” 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(3) requires, “A 
description for operating and maintaining public streets, roads and highways and 
procedures for reducing the impact on receiving waters of discharges from 
municipal storm sewer systems, including pollutants discharged as a result of 
deicing activities.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(4) requires, “A 
description of procedures to assure that flood management projects assess the 
impacts on the water quality of receiving waterbodies and that existing structural 
flood control devices have been evaluated to determine if retrofitting the device 
to provide additional pollutant removal from storm water is feasible.” 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(5) requires, “A 
description of a program to monitor pollutants in runoff from operating or closed 
municipal landfills or other treatment, storage or disposal facilities for municipal 
waste, which shall identify priorities and procedures for inspections and 
establishing and implementing control measures for such discharges.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(A)(6) requires, “A 
description of a program to reduce to the maximum extent practicable, pollutants 
in discharges from municipal separate storm sewers associated with the 
application of pesticides, herbicides, and fertilizer which will include, as 
appropriate, controls such as educational activities, permits, certifications, and 
other measures for commercial applicators and distributors, and controls for 
application in public right-of-ways and at municipal facilities.” 
Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to 
include limitations to “control all pollutants or pollutant parameters (either 
conventional, nonconventional, or toxic pollutants) which the Director 
determines are or may be discharged at a level which will cause, have 
reasonable potential to cause, or contribute to an excursion above any State 
water quality standard, including State narrative criteria for water quality.” 
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Fact Sheet Findings in Support of Provision C.2
C.2-1 Municipal maintenance activities are potential sources of pollutants unless 

appropriate inspection, pollutant source control, and cleanup measures are 
implemented during routine maintenance works to minimize pollutant 
discharges to storm drainage facilities. 
Sediment accumulated on paved surfaces, such as roads, parking lots, parks, 
sidewalks, landscaping, and corporation yards, is the major source of point 
source pollutants found in urban runoff. Thus, Provision C.2 requires the 
Permittees to designate minimum BMPs for all municipal facilities and 
activities as part of their ongoing pollution prevention efforts as set forth in this 
Permit. Such prevention measures include, but are not limited to, activities as 
described below. The work of municipal maintenance personnel is vital to 
minimize stormwater pollution, because personnel work directly on municipal 
storm drains and other municipal facilities. Through work such as inspecting 
and cleaning storm drain drop inlets and pipes and conducting municipal 
construction and maintenance activities upstream of the storm drain, municipal 
maintenance personnel are directly responsible for preventing and removing 
pollutants from the storm drain. Maintenance personnel also play an important 
role in educating the public and in reporting and cleaning up illicit discharges. 

C.2-2 Road construction and other activities can disturb the soil and drainage patterns 
to streams in undeveloped areas, causing excess runoff and thereby erosion and 
the release of sediment. In particular, poorly designed roads can act as man-
made drainages that carry runoff and sediment into natural streams, impacting 
water quality. 

Provision C.2 also requires the Permittees to implement effective BMPs for the 
following rural works maintenance and support activities: (a) Road design, 
construction, maintenance, and repairs in rural areas that  prevent and control 
road-related erosion and sediment transport; (b)Identification and prioritization 
of rural roads maintenance on the basis of soil erosion potential, slope 
steepness, and stream habitat resources; (c) Road and culvert construction 
designs that do not impact creek functions. New or replaced culverts shall not 
create a migratory fish passage barrier, where migratory fish are present, or lead 
to stream instability; (d) Development and implement an inspection program to 
maintain roads structural integrity and prevent impacts on water quality; (e) 
Provide adequate maintenance of rural roads adjacent to streams and riparian 
habitat to reduce erosion, replace damaging shotgun culverts, re-grade roads to 
slope outward where consistent with road engineering safety standards, and 
install water bars; and (f) When replacing existing culverts or redesigning new 
culverts or bridge crossings use measures to reduce erosion, provide fish 
passage and maintain natural stream geomorphology in a stable manner.  

Road construction, culvert installation, and other rural maintenance activities 
can disturb the soil and drainage patterns to streams in undeveloped areas, 
causing excess runoff and thereby erosion and the release of sediment. Poorly 
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designed roads can act as preferential drainage pathways that carry runoff and 
sediment into natural streams, impacting water quality. In addition, other rural 
public works activities, including those the BMP approach would address, have 
the potential to significantly affect sediment discharge and transport within 
streams and other waterways, which can degrade the beneficial uses of those 
waterways. This Provision would help ensure that these impacts are 
appropriately controlled. 

Specific Provision C.2 Requirements
Provision C.2.a-f. (Operation and Maintenance of Municipal Separate Storm Sewer 
Systems (MS4) facilities) requires that the Permittees implement appropriate pollution 
control measures during maintenance activities and to inspect and, if necessary, clean 
municipal facilities such as conveyance systems, pump stations, and corporation yards, 
before the rainy season. The requirements will assist the Permittees to prioritize tasks, 
implement appropriate BMPs, evaluate the effectiveness of the implemented BMPs, and 
compile and submit annual reports. 
Provision C.2.d. (Stormwater Pump Stations) In late 2005, Board staff investigated the 
occurrence of low salinity and dissolved oxygen conditions in Old Alameda Creek 
(Alameda County) and Alviso Slough (Santa Clara County) in September and October 
of 2005.  Board staff became aware of this problem in their review of receiving water 
and discharge sampling conducted by the U.S. Geological Survey as part of its routine 
monitoring on discharges associated with the former salt ponds managed by the U.S. 
Fish and Wildlife Service in Santa Clara County and the California Department of Fish 
and Game in Alameda County.  
In the case of Old Alameda Creek, discharge of black-colored water from the Alvarado 
pump station to the slough was observed at the time of the data collection on September 
7, 2005, confirming dry weather urban runoff as the source of the documented 
violations of the 5 mg/L dissolved oxygen water quality objective.  Such conditions 
were measured again on September 21, 2005. 

On October 17, 2005, waters in Alviso Slough were much less saline than the salt ponds 
and had the lowest documented dissolved oxygen of the summer, suggesting a dry 
weather urban runoff source.  The dissolved oxygen sag was detected surface to bottom 
at 2.3 mg/L at a salinity of less than 1 part per thousand (ppt), mid-day, when oxygen 
levels should be high at the surface.  The sloughs have a typical depth of 6 feet.  

Board staff’s investigations of these incidents, documented in a memorandum,68 found 
that “storm water pump stations, universally operated by automatic float triggers, have 
been confirmed as the cause in at least one instance, and may represent an overlooked 
source of controllable pollution to the San Francisco Bay Estuary and its tidal sloughs. . 
. the discharges of dry weather urban runoff from these pump stations are not being 

68  Internal Water Board Memo dated December 2, 2005:  “Dry Weather Urban Weather Urban Runoff Causing or 
Contributing to Water Quality Violations:  Low Dissolved Oxygen (DO) in Old Alameda Creek and Alviso 
Slough” 
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managed to protect water quality, and [that] surveillance monitoring has detected 
measurable negative water quality consequences of this current state of pump station 
management.” 

Pump station discharges of dry weather urban runoff can cause violations of water 
quality objectives.  These discharges are controllable point sources of pollution that are 
virtually unregulated.  The Water Board needs a complete inventory of dry weather 
urban runoff pump stations and to require BMP development and implementation for 
these discharges now.  In the long term, Water Board staff should prioritize the sites 
from the regional inventory for dry weather diversion to sanitary sewers and encourage 
engineering feasibility studies to accomplish the diversions in a cost-effective manner.  
Structural treatment alternatives should be explored for specific pump stations. 
To address the short term goals identified in the previous paragraph, Provision C.2.g. 
requires the Permittees to implement the following measures to reduce pollutant 
discharges to stormwater runoff from Permittee-owned or operated pump stations: 

1. Establish an inventory of pump stations within each Permittee’s jurisdiction, 
including pump station locations and key characteristics, and inspection 
frequencies.

2. Inspect these pump stations regularly, but at least two times a year, to address water 
quality problems, including trash control and sediment and debris removal. 

3. Inspect trash racks and oil absorbent booms at pump stations in the first business 
day after ¼-inch within 24 hours and larger storm events. Remove debris in trash 
racks and replace oil absorbent booms, as needed. 
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C.3. New Development and Redevelopment 

Legal Authority
Broad Legal Authority: CWA Sections 402(p)(3)(B)(ii-iii), CWA Section 
402(a), CWC Section 13377, and Federal NPDES regulations 40 CFR 
122.26(d)(2)(i)(B, C, E, and F), 40 CFR 131.12, and 40 CFR 122.26(d)(2)(iv). 

Fact Sheet Findings in Support of Provision C.3
C.3-1 Urban development begins at the land use planning phase; therefore, this phase 

provides the greatest cost-effective opportunities to protect water quality in new 
development and redevelopment. When a Permittee incorporates policies and 
principles designed to safeguard water resources into its General Plan and 
development project approval processes, it has taken a critical step toward the 
preservation and most of local water resources for current and future 
generations.

C.3-2 Provision C.3. is based on the assumption that Permittees are responsible for 
considering potential stormwater impacts when making planning and land use 
decisions. The goal of Provision C.3. is for Permittees to use their planning 
authority to include appropriate source control, site design, and stormwater 
treatment measures to address both soluble and insoluble stormwater runoff 
pollutant discharges and prevent increases in runoff flow from new 
development and redevelopment projects.  This goal is to be accomplished 
primarily through the implementation of low impact development (LID) 
techniques. Neither Provision C.3. nor any of its requirements are intended to 
restrict or control local land use decision-making authority. 

C.3-3 Certain control measures implemented or required by Permittees for urban 
runoff management might create a habitat for vectors (e.g., mosquitoes and 
rodents) if not properly designed or maintained. Close collaboration and 
cooperative efforts among Permittees, local vector control agencies, Water 
Board staff, and the State Department of Public Health are necessary to 
minimize potential nuisances and public health impacts resulting from vector 
breeding.

C.3-4 The Water Board recognized in its Policy on the Use of Constructed Wetlands 
for Urban Runoff Pollution Control (Resolution No. 94-102) that urban runoff 
treatment wetlands that are constructed and operated pursuant to that Resolution 
and are constructed outside a creek or other receiving water are stormwater 
treatment systems and, as such, are not waters of the United States subject to 
regulation pursuant to Sections 401 or 404 of the federal Clean Water Act. 
Water Board staff is working with the California Department of Fish and Game 
(CDFG) and U.S. Fish and Wildlife Service (USFWS) to identify how 
maintenance for stormwater treatment controls required under permits such as 
this Permit can be appropriately streamlined, given CDFG and USFWS 
requirements, and particularly those that address special status species. This 
Permit requires Permittees to ensure that constructed wetlands installed by 
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Regulated Projects are consistent with Resolution No. 94-102 and the operation 
and maintenance requirements contained therein.  

C.3-5 The Permit requires Permittees to ensure that onsite, joint, and offsite 
stormwater treatment systems and HM controls installed by Regulated Projects 
are properly operated and maintained for the life of the projects.  In cases where 
the responsible parties for the treatment systems or HM controls have worked 
diligently and in good faith with the appropriate state and federal agencies to 
obtain approvals necessary to complete maintenance activities for the treatment 
systems or HM controls, but these approvals are not granted, the Permittees  
shall be considered by the Water Board to be in compliance with Provision 
C.3.h.iii. of the Permit. 

Specific Provision C.3 Requirements
Provision C.3.a. (New Development and Redevelopment Performance Standard 
Implementation) sets forth essentially the same legal authority, development review and 
permitting, environmental review, training, and outreach requirements that are 
contained in the existing permits. This Provision also requires the Permittees to 
encourage all projects not regulated by Provision C.3., but that are subject to the 
Permittees’ planning, building, development , or other comparable review, to include 
adequate source control and site design measures, which include discharge of 
appropriate wastestreams to the sanitary sewer, subject to the local sanitary agency’s 
authority and standards.  Lastly, this Provision requires Permittees to revise, as 
necessary, their respective General Plans to integrate water quality and watershed 
protection with water supply, flood control, habitat protection, groundwater recharge, 
and other sustainable development principles and policies.  Adequate implementation 
time has been allocated to Provisions C.3.a.i.(6)-(8), which may be considered new 
requirements. 

Provision C.3.b. (Regulated Projects) establishes the different categories of new 
development and redevelopment projects that Permittees must regulate under Provision 
C.3. These categories are defined on the basis of the land use and the amount of 
impervious surface created and/or replaced by the project because all impervious 
surfaces contribute pollutants to stormwater runoff and certain land uses contribute 
more pollutants. Impervious surfaces can neither absorb water nor remove pollutants as 
the natural, vegetated soil they replaced can. Also, urban development creates new 
pollution by bringing higher levels of car emissions that are aerially deposited, car 
maintenance wastes, pesticides, household hazardous wastes, pet wastes, and trash, 
which can all be washed into the storm sewer. 

Provision C.3.b.ii.(1) lists Special Land Use Categories that are already regulated 
under the current stormwater permits. Therefore, extra time is not necessary for 
the Permittees to comply with this Provision, so the Permit Effective Date is set as 
the required implementation date.  For these categories, the impervious surface 
threshold (for classification as a Regulated Project subject to Provision C.3.) will 
be decreased from the current 10,000 ft2 to 5,000 ft2 beginning two years from the 
Permit Effective Date. These special land use categories represent land use types 
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that may contribute more polluted stormwater runoff. Regulation of these special 
land use categories at the lower impervious threshold of 5,000 square feet is 
considered the maximum extent practicable and is consistent with State Board 
guidance, court decisions, and other Water Boards’ requirements.  In the 
precedential decision contained in its WQ Order No. 2000-11, the State Board 
upheld the SUSMP (Standard Urban Stormwater Mitigation Plan) requirements 
issued by the Los Angeles Water Board’s Executive Officer on March 8, 2000, 
and found that they constitute MEP for addressing pollutant discharges resulting 
from Priority Development Projects. The State Board re-affirmed that SUSMP 
requirements constitute MEP in their Order WQ 2001-15.  Provision C.3.b.ii.(1)’s 
requirement that development projects in the identified Special Land Use 
Categories adding and/or replacing > 5000 ft2 of impervious surface shall install 
hydraulically sized stormwater treatment systems is consistent with the SUSMP 
provisions upheld by the State Board. Provision C.3.b.ii.(1) is also consistent 
with Order No. R9-2007-0001 issued by the San Diego Water Board, Order Nos. 
R4-2009-0057 and R4-2001-182 issued by the Los Angeles Water Board, Order 
No. 2009-0030 issued by the Santa Ana Water Board, and State Board’s Order 
WQ 2003-0005 issued to Phase II MS4s.  Under Order WQ 2003-0005, Phase II 
MS4s with populations of 50,000 and greater must apply the lower 5000 ft2

threshold for requiring stormwater treatment systems by April 2008.  The MRP 
allows two years from the MRP effective date for the Permittees to implement the 
lower 5000 ft2 threshold for the special land use categories, three and half years 
later than the Phase II MS4s. However, the additional time is necessary for the 
Permittees to revise ordinances and permitting procedures and conduct training 
and outreach. 
This Provision contains a “grandfathering” clause, which allows any private 
development project in a special land use category for which a planning 
application has been deemed complete by a Permittee on or before the Permit 
effective date to be exempted from the lower 5,000 square feet impervious surface 
threshold (for classification as a Regulated Project) as long as the project 
applicant is diligently pursuing the project.  Diligent pursuance may be 
demonstrated by the project applicant’s submittal of supplemental information to 
the original application, plans, or other documents required for any necessary 
approvals of the project by the Permittee.  If during the time period between the 
Permit effective date and the required implementation date of December 1, 2011, 
for the 5000 square feet threshold, the project applicant has not taken any action 
to obtain the necessary approvals from the Permittee, the project will then be 
subject to the lower 5000 square feet impervious surface threshold specified in 
Provision C.3.b.ii.(1).
For any private development project in a special land use category with an 
application deemed complete after the Permit effective date, the lower 5000 
square feet impervious surface threshold (for classification as a Regulated Project) 
shall not apply if the project applicant has received final discretionary approval 
for the project before the required implementation date of December 1, 2011 for 
the 5000 square feet threshold. 
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Previous stormwater permits also used the “application deemed complete” date as 
the date for determining Provision C.3. applicability, but it was tied to the 
implementation date for new requirements and not the Permit effective date.  The 
Permit Streamlining Act requires that a public agency must determine whether a 
permit application is complete within 30 days after receipt; if the public agency 
does not make this determination, the application is automatically deemed 
complete after 30 days.  Data we have collected from audits and file reviews as 
well as reported to us by Permittees confirm that in many cases, the development 
permit applications have indeed not been reviewed for compliance with Provision 
C.3. requirements and yet have automatically been deemed complete 30 days after 
the application submittal date.  As soon as the Permit is adopted, there is certainty 
about any new requirements that must be implemented during the Permit term.  
Therefore, the “application deemed complete” date should only be used to exempt 
projects that have reached this milestone by the Permit effective date and not 
years later at a new requirement’s implementation date.  However, this change 
requires consideration of those applications that are deemed complete after the 
Permit effective date.  Because there is certainty with regard to new requirements 
as soon as the Permit becomes effective, we have tied the “final discretionary 
approval” date to a new requirement’s implementation date for determining 
whether to exempt the projects with applications deemed complete after the 
Permit effective date.  After a project receives “final discretionary approval” it 
would be too late in the permitting process to implement new requirements, 
particularly since this type of approval requires actions by city councils or boards 
of supervisors.  Therefore, the “grandfathering” language is a hybrid that makes 
use of both the “application deemed complete” date and the “final discretionary 
approval” date, two known and recognized milestones in development planning. 

As for private projects, public projects should be far enough along in the design 
and approval process to warrant being grandfathered and essentially exempted 
from complying with the lower 5000 ft2 threshold when it becomes effective.  
Previous stormwater permits grandfathered projects that only had funds 
committed by the new threshold’s effective date, which was too early because 
projects can be held for years before design can begin, well after funding 
commitments have been made. Conversely, application of the grandfathering 
exemption to projects that have construction scheduled to begin by the threshold 
effective date (or 2 years after the MRP effective date) may be too late in the 
permitting process to implement new threshold requirements, particularly since 
this type of approval requires actions by city councils or boards of supervisors. 
Therefore, the Permit provides the grandfathering exemption for projects that 
have construction set to begin within 1 year of the threshold effective date (or 3 
years after the MRP effective date). 

Provisions C.3.b.ii.(2)-(3) describe land use categories that are already regulated 
under the current stormwater permits; therefore, extra time is not necessary for the 
Permittees to comply with these Provisions and the implementation date is the 
Permit effective date. Because the Vallejo Permittees do not have post-
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construction requirements in their current stormwater permit, the Permit allows an 
extra year for them to comply with these Provisions. 
Provision C.3.b.ii.(4) applies to road projects adding and/or replacing 10,000 ft2

of impervious surface, which include the construction of new roads and sidewalks 
and bicycle lanes built as part of the new roads; widening of existing roads with 
additional traffic lanes; and construction of impervious trails that are greater than 
10 feet wide or are creekside (within 50 feet of the top of bank).  Although 
widening existing roads with bike lanes and sidewalks increases impervious 
surface and therefore increases stormwater pollutants because of aerial deposition, 
they have been excluded from this Provision because we recognize the greater 
benefit that bike lanes and sidewalks provide by encouraging less use of 
automobiles.  Likewise, this Provision also contains specific exclusions for: 
sidewalks built as part of a new road and built to direct stormwater runoff to 
adjacent vegetated areas; bike lanes built as part of a new road but not 
hydraulically connected to the new road and built to direct stormwater runoff to 
adjacent vegetated areas; impervious trails built to direct stormwater runoff to 
adjacent vegetated areas, or other non-erodible permeable areas, preferably away 
from creeks or towards the outboard side of levees; and sidewalks, bike lanes, or 
trails constructed with permeable surfaces. 
In the case of road widening projects where additional lanes of traffic are added, 
the 50% rule also applies.  That is, the addition of traffic lanes resulting in an 
alteration of more than 50 percent of the impervious surface of an existing street 
or road that was not subject to Provision C.3, the entire project, consisting of all 
existing, new, and/or replaced impervious surfaces, must be included in the 
treatment system design (i.e., stormwater treatment systems must be designed and 
sized to treat stormwater runoff from the entire street or road that had additional 
traffic lanes added). 
Where the addition of traffic lanes results in an alteration of less than 50 percent 
of the impervious surface of an existing street or road that was not subject to 
Provision C.3, only the new and/or replaced impervious surface of the project 
must be included in the treatment system design (i.e., stormwater treatment 
systems must be designed and sized to treat stormwater runoff from only the new 
traffic lanes).  However, if the stormwater runoff from the existing traffic lanes 
and the added traffic lanes cannot be separated, any onsite treatment system must 
be designed and sized to treat stormwater runoff from the entire street or road. If 
an offsite treatment system is installed or in-lieu fees paid in accordance with 
Provision C.3.e., the offsite treatment system or in-lieu fees must address only the 
stormwater runoff from the added traffic lanes.

Because road widening and trail projects belong to a newly added category of 
Regulated Projects, adequate implementation time has been included as well as 
“grandfathering” language.  (See discussion under Provision C.3.b.ii.(1).) 
Provision C.3.b.iii. requires that the Permittees cumulatively complete 10 pilot 
“green street” projects within the Permit term.  This Provision was originally 
intended to require stormwater treatment for road rehabilitation projects on 
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arterial roads that added and/or replaced > 10,000 ft2 of impervious surface. We 
acknowledge the logistical difficulties in retrofitting roads with stormwater 
treatment systems as well as the funding challenges facing municipalities in the 
Bay Area.  However, we are aware that some cities have or will have funding for 
“green street” retrofit projects that will provide water quality benefits as well as 
meet broader community goals such as fostering unique and attractive 
streetscapes that protect and enhance neighborhood livability, serving to enhance 
pedestrian and bike access, and encouraging the planting of landscapes and 
vegetation that contribute to reductions in global warming.  Therefore, instead of 
requiring post-construction treatment for all road rehabilitation of arterial streets, 
this Provision requires the completion of 10 pilot “green street” projects by the 
Permittees within the Permit term.  These projects must incorporate LID 
techniques for site design and treatment in accordance with Provision C.3.c. and 
provide stormwater treatment pursuant to Provision C.3.d. and must be 
representative of the three different types of streets:  arterial, collector, and local.
To ensure equity and an even distribution of projects, at least two pilot projects 
must be located in each of the following counties:  Alameda, Contra Costa, San 
Mateo, and Santa Clara.  Parking lot projects are acceptable as pilot projects as 
long as both parking lot and street runoff is addressed.  Because these are pilot 
projects, we have not specified a minimum or maximum size requirement and the 
details of which cities will have these projects are to be determined by the 
Permittees. 

Provision C.3.c (Low Impact Development (LID)) recognizes LID as a cost-
effective, beneficial, holistic, integrated stormwater management strategy69. The goal 
of LID is to reduce runoff and mimic a site’s predevelopment hydrology by 
minimizing disturbed areas and impervious cover and then infiltrating, storing, 
detaining, evapotranspiring, and/or biotreating stormwater runoff close to its source.
LID employs principles such as preserving and recreating natural landscape features 
and minimizing imperviousness to create functional and appealing site drainage that 
treat stormwater as a resource, rather than a waste product.  Practices used to adhere 
to these LID principles include measures such as preserving undeveloped open 
space, rain barrels and cisterns, green roofs, permeable pavement, and biotreatment 
through rain gardens, bioretention units, bioswales, and planter/tree boxes.
This Provision sets forth a three-pronged approach to LID with source control, site 
design, and stormwater treatment requirements. The concepts and techniques for 
incorporating LID into development projects, particularly for site design, have been 
extensively discussed in BASMAA’s Start at the Source manual (1999) and its 
companion document, Using Site Design Techniques to Meet Development 
Standards for Stormwater Quality (May 2003), as well as in various other LID 
reference documents. 

Provision C.3.c.i.(1) lists source control measures that must be included in all 
Regulated Projects as well as some that are applicable only to certain types of 

69 USEPA, Reducing Stormwater Costs through Low Impact Development (LID) Strategies and Practices
(Publication Number EPA 841-F-07-006, December 2007) http://www.epa.gov/owow/nps/lid/costs07)
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businesses and facilities. These measures are recognized nationwide as basic, 
effective techniques to minimize the introduction of pollutants into stormwater 
runoff. The current stormwater permits also list these methods; however, they are 
encouraged rather than required. By requiring these source control measures, this 
Provision sets a consistent, achievable standard for all Regulated Projects and 
allows the Board to more systematically and fairly measure permit compliance. 
This Provision retains enough flexibility such that Regulated Projects are not 
forced to include measures inappropriate, or impracticable, to their projects. This 
Provision does not preclude Permittees from requiring additional measures that 
may be applicable and appropriate. 

Provision C.3.c.i.(2)(a) lists site design elements that must be implemented at all 
Regulated Projects. These design elements are basic, effective techniques to 
minimize pollutant concentrations in stormwater runoff as well as the volume and 
frequency of discharge of the runoff. On the basis of the Board staff’s review of 
the Permittees’ Annual Reports and CWA section 401 certification projects, these 
measures are already being done at many projects. One design element requires 
all Regulated Projects to include at least one site design measure from a list of six 
which includes recycling of roof runoff, directing runoff into vegetated areas, and 
installation of permeable surfaces instead of traditional paving. All these 
measures serve to reduce the amount of runoff and its associated pollutants being 
discharged from the Regulated Project.   
Provision C.3.c.i.(2)(b) requires each Regulated Project to treat 100% of the 
Provision C.3.d. runoff with LID treatment measures onsite or with LID treatment 
measures at a joint stormwater treatment facility.  LID treatment measures are 
harvesting and re-use, infiltration, evapotranspiration, or biotreatment.  A 
properly engineered and maintained biotreatment system may be considered only 
if it is infeasible to implement harvesting and re-use, infiltration, or 
evapotranspiration at a project site.  Infeasibility may result from conditions 
including the following: 

Locations where seasonal high groundwater would be within 10 feet of the 
base of the LID treatment measure. 
Locations within 100 feet of a groundwater well used for drinking water. 
Development sites where pollutant mobilization in the soil or groundwater is a 
documented concern. 
Locations with potential geotechnical hazards. 
Smart growth and infill or redevelopment sites where the density and/or 
nature of the project would create significant difficulty for compliance with 
the onsite volume retention requirement. 
Locations with tight clay soils that significantly limit the infiltration of 
stormwater. 

This Provision recognizes the benefits of harvesting and reuse, infiltration and 
evapotranspiration and establishes these methods at the top of the LID treatment 
hierarchy.  This Provision also acknowledges the challenges, both institutional 
and technical, to providing these LID methods at all Regulated Projects.  There 
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are certainly situations where biotreatment is a valid LID treatment measure and 
this Provision allows Permittees the flexibility to make this determination so that 
Regulated Projects are not forced to include measures inappropriate or 
impracticable to the project sites. However, Permittees are required to submit a 
report within 18 months of the Permit effective date and prior to the required 
implementation date on the criteria and procedures that Permittees will employ to 
determine when harvesting and re-use, infiltration, or evapotranspiration is 
feasible and infeasible at a Regulated Project site.  The Permittees are also 
required to submit a second report two years after implementing the new LID 
requirements that documents their experience with determining the feasibility and 
infeasibility of harvesting and reuse, infiltration, and evapotranspiration at 
Regulated Project sites.  This report shall also discuss barriers, including 
institutional and technical site specific constraints, to implementation of 
infiltration, harvesting and reuse, or evapotranspiration and proposed strategies 
for removing these identified barriers. 
This Provision specifies minimum specifications for biotreatment systems to be 
considered as LID treatment and requires Permittees to develop soil media 
specifications.  Because this Provision recognizes green roofs as biotreatment 
systems for roof runoff, it also requires Permittees to develop minimum 
specifications for green roofs. 

Provision C.3.c.ii. establishes the implementation date for the new LID 
requirements of Provision C.3.c.i. to be two years after the Permit effective date.  
Grandfathering language consistent with Provision C.3.b.ii.(1) has been included 
in this Provision to exempt private development projects (that are far along in 
their permitting and approval process) and public projects (that are far along in 
their funding and design) from the requirements of Provision C.3.c.i. 

Provision C.3.d (Numeric Sizing Criteria for Stormwater Treatment Systems) lists the 
hydraulic sizing design criteria that the stormwater treatment systems installed for 
Regulated Projects must meet. The volume and flow hydraulic design criteria are the 
same as those required in the current stormwater permits. These criteria ensure that 
stormwater treatment systems will be designed to treat the optimum amount of 
relatively smaller-sized runoff-generating storms each year. That is, the treatment 
systems will be sized to treat the majority of rainfall events generating polluted runoff 
but will not have to be sized to treat the few very large annual storms as well. For many 
projects, such large treatment systems become infeasible to incorporate into the 
projects. Provision C.3.d. also adds a new combined flow and volume hydraulic design 
criteria to accommodate those situations where a combination approach is deemed most 
efficient.

Provision C.3.d.iv. defines infiltration devices and establishes limits on the use of 
stormwater treatment systems that function primarily as infiltration devices The 
intent of the Provision is to ensure that the use of infiltration devices, where 
feasible and safe from the standpoint of structural integrity, must also not cause or 
contribute to the degradation of groundwater quality at the project sites. This 
Provision requires infiltration devices to be located a minimum of 10 feet 

0045547



Municipal Regional Stormwater Permit   NPDES No. CAS612008 
Order No. R2-2009-0074 Appendix I:  Fact Sheet 

Fact Sheet Page App I-31 Date:  October 14, 2009 

(measured from the base) above the seasonal high groundwater mark and a 
minimum of 100 feet horizontally away from any known water supply wells, 
septic systems, and underground storage tanks with hazardous materials, and 
other measures to ensure that any potential threat to the beneficial uses of ground 
water is appropriately evaluated and avoided. 

Provision C.3.e (Alternative or In-Lieu Compliance with Provision C.3.c.) recognizes 
that not all Regulated Projects may be able to install LID treatment systems onsite 
because of site conditions, such as existing underground utilities, right-of-way 
constraints, and limited space.  

Provision C.3.e.i. In keeping with LID concepts and strategies, we expect new 
development projects to provide LID treatment onsite and to allocate the 
appropriate space for these systems because they do not have the site limitations 
of redevelopment and infill site development in the urban core. However, this 
Provision does not restrict alternative compliance to redevelopment and infill 
projects because the Permittees have requested flexibility to make the 
determination of when alternative compliance is appropriate.  Based on the lack 
of offsite alternative compliance projects installed during the current stormwater 
permit terms, it seems that having to find offsite projects is already a great 
disincentive.  Therefore, this Provision allows any Regulated Project to provide 
LID treatment for up to 100% of the required Provision C.3.d. stormwater runoff 
at an offsite location or pay equivalent in-lieu fees to provide LID treatment at a 
Regional Project, as long as the offsite and Regional Projects are in the same 
watershed as the Regulated Project. 
For the LID Treatment at an Offsite Location alternative compliance option, 
offsite projects must be constructed by the end of construction of the Regulated 
Project.  We acknowledge that a longer timeframe may be required to complete 
construction of offsite projects because of administrative, legal, and/or 
construction delays.  Therefore, up to 3 years additional time is allowed for 
construction of the offsite project; however, to offset the untreated stormwater 
runoff from the Regulated Project that occurs while construction of the offsite 
project is taking place, the offsite project must be sized to treat an additional 10% 
of the calculated equivalent quantity of both stormwater runoff and pollutant 
loading for each year that it is delayed.  Permittees have commented that for 
projects that are delayed, requiring treatment of an additional (10-30)% of 
stormwater runoff may result in costly re-design of treatment systems.  In those 
cases, payment of in-lieu fees to provide the additional treatment at a Regional 
Project is a viable alternative.   
For the Payment of In-Lieu Fees to a Regional Project alternative compliance 
option, the Regional Project must be completed within 3 years after the end of 
construction of the Regulated Project.  We acknowledge that a longer timeframe 
may be required to complete construction of Regional Projects because they may 
involve a variety of public agencies and stakeholder groups and a longer planning 
and construction phase.  Therefore, the timeline for completion of a Regional 
Project may be extended, up to 5 years after the completion of the Regulated 
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Project, with prior Water Board Executive Officer approval.  Executive Officer 
approval will be granted contingent upon a demonstration of good faith efforts to 
implement the Regional Project, such as having funds encumbered and applying 
for the appropriate regulatory permits. 
Provision C.3.e.ii. (Special Projects) When considered at the watershed scale, 
certain types of smart growth, high density, and transit-oriented development can 
either reduce existing impervious surfaces, or create less “accessory” impervious 
areas and auto-related pollutant impacts.  Incentive LID treatment reduction 
credits approved by the Water Board may be applied to these types of Special 
Projects.
This Provision requires that by December 1, 2010, Permittees shall submit a 
proposal to the Water Board containing the following information: 

Identification of the types of projects proposed for consideration of LID 
treatment reduction credits and an estimate of the number and cumulative 
area of potential projects during the remaining term of this permit for each 
type of project.. 
Identification of institutional barriers and/or technical site specific 
constraints to providing 100% LID treatment onsite that justify the allowance 
for non-LID treatment measures onsite. 
Specific criteria for each type of Special Project proposed, including size, 
location, minimum densities, minimum floor area ratios, or other appropriate 
limitations. 
Identification of specific water quality and environmental benefits provided 
by these types of projects that justify the allowance for non-LID treatment 
measures onsite. 
Proposed LID treatment reduction credit for each type of Special Project and 
justification for the proposed credits. The justification shall include 
identification and an estimate of the specific water quality benefit provided 
by each type of Special Project proposed for LID treatment reduction credit. 
Proposed total treatment reduction credit for Special Projects that may be 
characterized by more than one category and justification for the proposed 
total credit. 

Provision C.3.f (Alternative Certification of Adherence to Numeric Sizing Criteria for 
Stormwater Treatment Systems) allows Permittees to have a third-party review and 
certify a Regulated Project’s compliance with the hydraulic design criteria in Provision 
C.3.d. Some municipalities do not have the staffing resources to perform these technical 
reviews. The third-party review option addresses this staffing issue. This Provision 
requires Permittees to make a reasonable effort to ensure that the third-party reviewer 
has no conflict of interest with regard to the Regulated Project being reviewed. That is, 
any consultant, contractor or their employees hired to design and/or construct a 
stormwater treatment system for a Regulated Project can not also be the certifying third 
party.
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Provision C.3.g. (Hydromodification Management, HM) requires that certain new 
development projects manage increases in stormwater runoff flow and volume so that 
post-project runoff shall not exceed estimated pre-project runoff rates and durations, 
where such increased flow and/or volume is likely to cause increased potential for 
erosion of creek beds and banks, silt pollutant generation, or other adverse impacts on 
beneficial uses due to increased erosive force. 
Background for Provision C.3.g.  Based on Hydrograph Modification Management 
Plans prepared by the Permittees, the Water Board adopted hydromodification 
management (HM) requirements for Alameda Permittees (March 2007), Contra Costa 
Permittees (July 2006), Fairfield-Suisun Permittees (March 2007), Santa Clara 
Permittees (July 2005), and San Mateo Permittees (March 2007). Within Provision 
C.3.g, the major common elements of these HM requirements are restated. Attachments 
B–F contain the HM requirements as adopted by the Water Board, with some changes 
to correct minor errors and to provide consistency across the Region.  Attachment F 
contains updated HM requirements for the Santa Clara Permittees. Permittees will 
continue to implement their adopted HM requirements; where Provision C.3.g. 
contradicts the Attachments, Provision C.3.g. shall be implemented.  Additional 
requirements and/or options contained in the Attachments, above and beyond what is 
specified in Provision C.3.g., remain unaltered by Provision C.3.g.  In all cases, the HM 
Standard must be achieved. 

The Alameda, Santa Clara and San Mateo Permittees have adapted the Western 
Washington Hydrology Model70 for modeling runoff from development project sites, 
sizing flow duration control structures, and determining overall compliance of such 
structures and other HM control structures (HM controls) in controlling runoff from the 
project sites to manage hydromodification impacts as described in the Permit. The 
adapted model is called the Bay Area Hydrology Model (BAHM).71 All Permittees may 
use the BAHM if its inputs reflect actual conditions at the project site and surrounding 
area, including receiving water conditions. As Permittees gain experience in designing 
and operating HM controls, the Programs may make adjustments in the BAHM to 
improve its function in controlling excess runoff and managing hydromodification 
impacts. Notification of all such changes shall be given to the Water Board and the 
public through such mechanism as an electronic email list. 

The Contra Costa Permittees have developed sizing charts for the design of flow 
duration control devices.  Attachment C requires the Contra Costa Permittees to conduct 
a monitoring program to verify the performance of these devices. Following the 
satisfactory conclusion of this monitoring program, or conclusion of other study(s) that 
demonstrate devices built according to Attachment C specifications satisfactorily 
protect streams from excess erosive flows, the Water Board intends to allow the use of 
the Contra Costa sizing charts, when tailored to local conditions, by other stormwater 
programs and Permittees. Similarly, any other control strategies or criteria approved by 
the Board would be made available across the Region. This would be accomplished 

70 http://www.ecy.wa.gov/programs/wq/stormwater/wwhm_training/wwhm/wwhm_v2/instructions_v2.html
71 See www.bayareahydrologymodel.org , Resources. 
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ual

through Permit amendment or in another appropriate manner following appropriate 
public notification and process. 
The Fairfield-Suisun Permittees have developed design procedures, criteria, and sizing 
factors for infiltration basins and bioretention units. These procedures, criteria, and 
sizing factors have been through the public review process already, and are not subject 
to public review at this time. Water Board staff’s technical review found that the 
procedures, criteria, and sizing factors are acceptable in all ways except one: they are 
based on an allowable low flow rate that exceeds the criteria established in this Permit. 
Fairfield-Suisun Permittees may choose to change the design criteria and sizing factors 
to the allowable criterion of 20 percent of the 2-year peak flow, and seek Executive 
Officer approval of the modified sizing factors. This criterion, which is greater than the 
criterion allowed for other Bay Area Stormwater Countywide Programs, is based on 
data collected from Laurel and Ledgewood Creeks and technical analyses of these site-
specific data. Following approval by the Executive Officer and notification of the public 
through such mechanism as an email list-serve, project proponents in the Fairfield-
Suisun area may meet the HM Standard by using the Fairfield-Suisun Permittees’ 
design procedures, criteria, and sizing factors for infiltration basins and/or bioretention 
units.

Attachments B and F allow the Alameda and Santa Clara Permittees to prepare a user 
guide to be used for evaluating individual receiving waterbodies using detailed methods 
to assess channel stability and watercourse critical flow. This user guide would reiterate 
and collate established stream stability assessment methods that have been presented in 
these Programs’ HMPs, which have undergone Water Board staff review and been 
made available for public review. After the Programs have collated their methods into 
user guide format, received approval of the user guide from the Executive Officer, and 
informed the public through such process as an email list-serve, the user guide may be 
used to guide preparation of technical reports for: implementing the HM standard using 
in-stream or regional measures; determining whether certain projects are discharging to 
a watercourse that is less susceptible (from point of discharge to the Bay) to 
hydromodification (e.g., would have a lower potential for erosion than set forth in this 
Permit);  and/or determining if a watercourse has a higher critical flow and project(s) 
discharging to it are eligible for an alternative Qcp72 for the purpose of designing on-
site or regional measures to control flows draining to these channels (i.e., the act
threshold of erosion-causing critical flow is higher than 10 percent of the 2-year pre-
project flow). 
The Water Board recognizes that the collective knowledge of management of erosive 
flows and durations from new and redevelopment is evolving, and that the topics listed 
below are appropriate topics for further study. Such a study may be initiated by Water 
Board staff, or the Executive Officer may request that all Bay Region municipal 
stormwater Permittees jointly conduct investigations as appropriate. Any future 

72 Qcp is the allowable low flow discharge from a flow control structure on a project site. It is a means of 
apportioning the critical flow in a stream to individual projects that discharge to that stream, such that cumulative 
discharges do not exceed the critical flow in the stream.  
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proposed changes to the Permittees’ HM provisions may reflect improved 
understanding of these issues: 

Potential incremental costs, and benefits to waterways, from controlling a 
range of flows up to the 35- or 50-year peak flow, versus controlling up to the 
10-year peak flow, as required by this Permit; 

The allowable low-flow (also called Qcp and currently specified as 10–20 
percent of the pre-project 2-year runoff from the site) from HM controls; 

The effectiveness of self-retaining areas for management of post-project flows 
and durations; and/or 
The appropriate basis for determining cost-based impracticability of treating 
stormwater runoff and controlling excess runoff flows and durations. 

Within Attachments B-F, this Permit allows for alternative HM compliance when on-
site and regional HM controls and in-stream measures are not practicable. Alternative 
HM compliance includes contributing to or providing mitigation at other new or 
existing development projects that are not otherwise required by this Permit or other 
regulatory requirements to have HM controls. The Permit provides flexibility in the 
type, location, and timing of the mitigation measure. The Board recognizes that 
handling mitigation funds may be difficult for some municipalities because of 
administrative and legal constraints. The Board intends to allow flexibility for project 
proponents and/or Permittees to develop new or retrofit stormwater treatment or HM 
control projects within a broad area and reasonable time frame. Toward the end of the 
Permit term, the Board will review alternative projects and determine whether the 
impracticability criteria and options should be broadened or made narrower. 

Provision C.3.g.i. defines the subset of Regulated Projects that must install 
hydromodification controls (HM controls). This subset, called HM Projects, are 
Regulated Projects that create and/or replace one acre or more of impervious 
surface and are not specifically excluded within Attachments B–F of the Permit. 
Within these Attachments, the Permittees have identified areas where the 
potential for single-project and/or cumulative development impacts to creeks is 
minimal, and thus HM controls are not required. Such areas include creeks that 
are concrete-lined or significantly hardened (e.g., with concrete) from point of 
discharge and continuously downstream to their outfall into San Francisco Bay; 
underground storm drains discharging to the Bay; and construction of infill 
projects in highly developed watersheds.73

Provision C.3.g.ii. establishes the standard hydromodification controls must 
meet. The HM Standard is based largely on the standards proposed by Permittees 
in their Hydrograph Modification Management Plans.  The method for calculating 
post-project runoff in regards to HM controls is standard practice in Washington 
State and is equally applicable in California.

73 Within the context of Provision C.3.g., “highly developed watersheds; refer to catchments or sub-catchments that 
are 65 percent impervious or more. 
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Provision C.3.g.iii. identifies and defines three methods of hydromodification 
management. 
Provision C.3.g.iv. sets forth the information on hydromodification management 
to be submitted in the Permittees’ Annual Reports.  
Provision C.3.g.v. requires the Vallejo Permittees to develop a 
Hydromodification Management Plan (HMP), because the Vallejo Permittees 
have not been required to address HM impacts to date. Vallejo’s current permit 
was issued by USEPA and does not require the Vallejo Permittees’ to develop an 
HMP.  The Vallejo Permittees may choose to adopt and implement one or a 
combination of the approaches in Attachments B–F. 

Provision C.3.h (Operation and Maintenance of Stormwater Treatment Systems) 
establishes permitting requirements to ensure that proper maintenance for the life of the 
project is provided for all onsite, joint, and offsite stormwater treatment systems 
installed. The Provision requires Permittees to inspect at least 20% of these systems 
annually, at least 20% of all vault-based systems annually, and every treatment system 
at least once every 5 years.  Requiring inspection of at least 20% of the total number of 
treatment and HM controls serves to prevent failed or improperly maintained systems 
from going undetected until the 5th year.  We have the additional requirement to inspect 
at least 20% of all installed vault-based systems because they require more frequent 
maintenance and problems arise when the appropriate maintenance schedules are not 
followed.  Also, problems with vault systems may not be as readily identified by the 
projects’ regular maintenance crews.  Neither of these inspection frequency 
requirements interferes with the Permittees’ current ability to prioritize their inspections 
based on factors such as types of maintenance agreements, owner or contractor 
maintained systems, maintenance history, etc.  This Provision also requires the 
development of a database or equivalent tabular format to track the operation and 
maintenance inspections and any necessary enforcement actions against Regulated 
Projects and submittal of Reporting Table C.3.h., which requires standard information 
that should be collected on each operation and maintenance inspection. We require this 
type of information to evaluate a Permittee’s inspection and enforcement program and 
to determine compliance with the Permit.  Summary data alone without facility-specific 
inspection findings does not allow us to determine whether Permittees are doing timely 
follow-up inspections at problematic facilities and taking appropriate enforcement 
actions. 

Stormwater treatment system maintenance has been identified as a critical aspect of 
addressing urban runoff from Regulated Projects by many prominent urban runoff 
authorities, including CASQA, which states that “long-term performance of BMPs 
[stormwater treatment systems] hinges on ongoing and proper maintenance.”74  USEPA 
also stresses the importance of BMP [stormwater treatment system] maintenance, 

74 California Stormwater Quality Association, 2003. Stormwater Best Management Practice Handbook – New 
Development and Redevelopment, p. 6-1. 

0045553



Municipal Regional Stormwater Permit   NPDES No. CAS612008 
Order No. R2-2009-0074 Appendix I:  Fact Sheet 

Fact Sheet Page App I-37 Date:  October 14, 2009 

stating that “Lack of maintenance often limits the effectiveness of stormwater structure 
controls such as detention/retention basins and infiltration devices.”75

Provision C.3.i. (Required Site Design Measures for Small Project and Detached 
Single-Family Homes Projects) introduces new requirements on single-family home 
projects that create and/or replace 2500 square feet or more of impervious surface and 
small development projects that create and/or replace > 2500 ft2 to <10,000 ft2

impervious surface (collectively over the entire project). A detached single-family home 
project is defined as the building of one single new house or the addition and/or 
replacement of impervious surface to one single existing house, which is not part of a 
larger plan of development.   

This Provision requires these  projects to select and implement one or more stormwater 
site design measures from a list of six. These site design measures are basic methods to 
reduce the amount and flowrate of stormwater runoff from projects and provide some 
pollutant removal treatment of the runoff that does leave the projects. Under this 
Provision, only projects that already require approvals and/or permits under the 
Permittees’ current planning, building, or other comparable authority are regulated. 
Hence this Provision does not require Permittees to regulate small development and 
single-family home projects that would not otherwise be regulated under the Permittees’ 
current ordinances or authorities. Water Board staff recognizes that the stormwater 
runoff pollutant and volume contribution from each one of these projects may be small; 
however, the cumulative impacts could be significant. This Provision serves to address 
some of these cumulative impacts in a simple way that will not be too administratively 
burdensome on the Permittees.  To assist these small development and single-family 
home projects, this Provision also requires the Permittees to develop standard 
specifications for lot-scale site design and treatment measures. 

75 USEPA. 1992. Guidance Manual for the Preparation of Part II of the NPDES Permit Application for Discharges 
from Municipal Separate Storm Sewer Systems. EPA 833-B-92-002. 
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C.4. Industrial and Commercial Site Controls  
Legal Authority

Broad Legal Authority: CWA sections 402(p)(3)(B)(ii-iii), CWC section 
13377, and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, D, E, and 
F) and 40 CFR 122.26(d)(2)(iv). 

Specific Legal Authority: Federal NPDES regulation 40 CFR 
122.26(d)(2)(iv)(C) requires, “A description of a program to monitor and control 
pollutants in storm water discharges to municipal systems from municipal 
landfills, hazardous waste treatment, disposal and recovery facilities, industrial 
facilities that are subject to section 313 of title III of the Superfund Amendments 
and Reauthorization Act of 1986 (SARA), and industrial facilities that the 
municipal permit applicant determines are contributing a substantial pollutant 
loading to the municipal storm sewer system.” 

Specific Provision C.4. Requirements

Provision C.4.a (Legal Authority for Effective Site Management) 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that each Permittee 
must demonstrate that it can control “through ordinance, permit, contract, order or 
similar means, the contribution of pollutants to the municipal storm sewer by storm 
water discharges associated with industrial activity and the quality of storm water 
discharged from site of industrial activity.” This section also describes requirements for 
effective follow-up and resolution of actual or threatened discharges of either polluted 
non-stormwater or polluted stormwater runoff from industrial/commercial sites. 

Provision C.4.b (Inspection Plan) 
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(C)(1) provides that Permittees 
must “identify priorities and procedures for inspections and establishing and 
implementing control measures for such discharges.”  The Permit requires Permittees to 
implement an industrial and commercial site controls program to reduce pollutants in 
runoff from all industrial and commercial sites/sources. 

Provision C.4.b.ii.(1)  (Commercial and Industrial Source Identification) 
Federal NPDES regulation 40 CFR 122.26(d)(2)(ii) provides that Permittees 
“Provide an inventory, organized by watershed of the name and address, and a 
description (such as SIC codes) which best reflects the principal products or 
services provided by each facility which may discharge, to the municipal separate 
storm sewer, storm water associated with industrial activity.” 
USEPA requires “measures to reduce pollutants in storm water discharges to 
municipal separate storm sewers from municipal landfills, hazardous waste 
treatment, disposal and recovery facilities, industrial facilities that are subject to 
section 313 of title III of the Superfund Amendments and Reauthorization Act of 
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1986 (SARA).”76  USEPA “also requires the municipal storm sewer Permittees to 
describe a program to address industrial dischargers that are covered under the 
municipal storm sewer permit.”77  To more closely follow USEPA’s guidance, 
this Permit also includes operating and closed landfills, and hazardous waste 
treatment, disposal, storage and recovery facilities. 

The Permit requires Permittees to identify various industrial sites and sources 
subject to the General Industrial Permit or other individual NPDES permit. 
USEPA supports the municipalities regulating industrial sites and sources that are 
already covered by an NPDES permit: 

Municipal operators of large and medium municipal separate storm 
sewer systems are responsible for obtaining system-wide or area 
permits for their system’s discharges. These permits are expected 
to require that controls be placed on storm water discharges 
associated with industrial activity which discharge through the 
municipal system. It is anticipated that general or individual 
permits covering industrial storm water discharges to these 
municipal separate storm sewer systems will require industries to 
comply with the terms of the permit issued to the municipality, as 
well as other terms specific to the Permittee.78

And:

Although today’s rule will require industrial discharges through 
municipal storm sewers to be covered by separate permit, USEPA 
still believes that municipal operators of large and medium 
municipal systems have an important role in source identification 
and the development of pollutant controls for industries that 
discharge storm water through municipal separate storm sewer 
systems is appropriate. Under the CWA, large and medium 
municipalities are responsible for reducing pollutants in discharges 
from municipal separate storm sewers to the maximum extent 
practicable. Because storm water from industrial facilities may be a 
major contributor of pollutants to municipal separate storm sewer 
systems, municipalities are obligated to develop controls for storm 
water discharges associated with industrial activity through their 
system in their storm water management program.79

Provision C.4.b.ii.(5) (Inspection Frequency) 
USEPA guidance80 says, “management programs should address minimum 
frequency for routine inspections.” The USEPA Fact Sheet—Visual Inspection81

says, “To be effective, inspections must be carried out routinely.” 

76 Federal Register. Vol. 55, No. 222, Friday, November 16, 1990. Rules and Regulations. P. 48056. 
77 Ibid. 
78 Federal Register. Vol. 55, No. 222,  Friday, November 16, 1990, Rules and Regulations. P. 48006. 
79 Ibid. P. 48000 
80 USEPA. 1992. Guidance 833-8-92-002, section 6.3.3.4 “Inspection and Monitoring”. 
81 USEPA. 1999. 832-F-99-046, “Storm Water Management Fact Sheet – Visual Inspection”. 
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Provision C.4.c (Enforcement Response Plan) requires the Permittees to establish an 
Enforcement Response Plan (ERP) that ensures timely response to actual or potential 
stormwater pollution problems discovered in the course of industrial/commercial 
stormwater inspections. The ERP also provides for progressive enforcement of 
violations of ordinances and/or other legal authorities. The ERP will provide guidance 
on the appropriate use of the various enforcement tools, such as verbal and written 
notices of violation, when to issue a citations, and require cleanup requirements, cost 
recovery, and pursue administrative or and criminal penalties. All violations must be 
corrected in a timely manner with the goal of correcting them before the next rain event 
but no longer than 10 business days after the violations are discovered. 

Provision C.4.d (Staff Training) section of the Permit requires the Permittees to 
conduct annual staff trainings for inspectors. Trainings are necessary to keep inspectors 
current on enforcement policies and current MEP BMPs for industrial and commercial 
stormwater runoff discharges. 
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C.5. Illicit Discharge Detection and Elimination 

Legal Authority
The following legal authority applies to section C.5: 

Broad Legal Authority: CWA sections 402(p)(3)(B)(ii-iii), CWC section 
13377, and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, D, E, and 
F) and 40 CFR 122.26(d)(2)(iv). 

Specific Legal Authority: Federal NPDES regulations 40 CFR 
122.26(d)(1)(iii)(B)(1) provides that the Permittee shall include in their 
application, “the location of known municipal storm sewer system outfalls 
discharging to waters of the United States.” 

Federal NPDES regulations 40 CFR 122.26(d)(1)(iii)(B)(5) provides that the 
Permittee shall include in their application, “The location of major structural 
controls for storm water discharge (retention basins, detention basins, major 
infiltration devices, etc.” 

Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B) provides that the 
Permittee shall have, “adequate legal authority to prohibit through ordinance, 
order or similar means, illicit discharges to the municipal separate storm sewer.” 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B) provides that the 
Permittee shall, “Carry out all inspection, surveillance and monitoring 
procedures necessary to determine compliance and noncompliance with permit 
conditions including the prohibition on illicit discharges to the municipal 
separate storm sewer.” 

Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B) requires, “shall be 
based on a description of a program, including a schedule, to detect and remove 
(or require the discharger to the municipal storm sewer to obtain a separate 
NPDES permit for) illicit discharges and improper disposal into the storm 
sewer.”
Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) requires, “a program, 
including inspections, to implement and enforce an ordinance, orders or similar 
means to prevent illicit discharges to the municipal storm sewer system.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(2) requires, “a 
description of procedures to conduct on-going field screening activities during 
the life of the permit, including areas or locations that will be evaluated by such 
field screens.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(3) requires, “procedures 
to be followed to investigate portions of the separate storm sewer system that, 
based on the results of the field screen, or other appropriate information, indicate 
a reasonable potential of containing illicit discharges or other sources of non-
storm water.” 

0045558



Municipal Regional Stormwater Permit   NPDES No. CAS612008 
Order No. R2-2009-0074 Appendix I:  Fact Sheet 

Fact Sheet Page App I-42 Date:  October 14, 2009 

Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(4) requires, “a 
description of procedures to prevent, contain, and respond to spills that may 
discharge into the municipal separate storm sewer.” 

Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(5) requires, “a 
description of a program to promote, publicize, and facilitate public reporting of 
the presence of illicit discharges or water quality impacts associated with 
discharges from municipal separate storm sewers.” 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(7) requires, “a 
description of controls to limit infiltration of seepage from municipal sanitary 
sewers to municipal separate storm sewer systems where necessary.” 

Fact Sheet Findings in Support of Provision C.5
C.5-1 Illicit and inadvertent connections to MS4 systems result in the discharge of 

waste and chemical pollutants to receiving waters. Every Permittee must have 
the ability to discover, track, and clean up stormwater pollution discharges by 
illicit connections and other illegal discharges to the MS4 system. 

C.5-2 Illicit discharges to the storm drain system can be detected in several ways. 
Permittee staff can detect discharges during their course of other tasks, and 
business owners and other aware citizens can observe and report suspect 
discharges. The Permittee must have a direct means for these reports of 
suspected polluted discharges to receive adequate documentation, tracking, 
and response through problem resolution. 

Specific Provision C.5 Requirements

Provision C.5.a (Legal Authority) requires each Permittee have adequate legal 
authority to effectuate cessation, abatement, and/or clean up of non-exempt non-
stormwater discharges per Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B). 
Illicit and inadvertent connections to MS4 systems result in the discharge of waste and 
chemical pollutants to receiving waters. Every Permittee must have the ability to 
discover, track, and clean up stormwater pollution discharges by illicit connections and 
other illegal discharges to the MS4 system. 

Provision C.5.b (ERP) requires Permittees to establish an ERP that ensures timely 
response to illicit discharges and connections to the MS4 and provides progressive 
enforcement of violations of ordinances and/or other legal authorities. This section also 
requires Permittees to establish criteria for triggering follow-up investigations. 
Additional language has been added to this section to clarify the minimum level of 
effort and time frames for follow-up investigations when violations are discovered. 
Timely investigation and follow up when action levels are exceeded is necessary to 
identify sources of illicit discharges, especially since many of the discharges are 
transitory. The requirements for all violations to be corrected before the next rain event 
but no longer than 10 business days when there is evidence of illegal non-stormwater 
discharge, dumping, or illicit connections having reached municipal storm drains is 
necessary to ensure timely response by Permittees. 
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Provision C.5.c (Spill and Dumping Response, Complaint Response, and 
Frequency of Inspections) Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(4) 
requires, “a description of procedures to prevent, contain, and respond to spills that may 
discharge into the municipal separate storm sewer.” This Provision of the Permit
requires the Permittees to establish and maintain a central point of contact including 
phone numbers for spill and complaint reporting. Reports from the public are an 
essential tool in discovering and investigating illicit discharge activities. Maintaining 
contact points will help ensure that there is effective reporting to assist with the 
discovery of prohibited discharges. Each Permittee must have a direct means for these 
reports of suspected polluted discharges to receive adequate documentation, tracking, 
and response through problem resolution. 
Provision C.5.d (Control of Mobile Sources)  requires each Permittee to develop and 
implement a program to reduce the discharge of pollutants from mobile businesses.  The 
purpose of this section is to establish oversight and control of pollutants associated with 
mobile business sources to the MEP.
Provision C.5.e (Collection System Screening and MS4 Map Availability) Federal 
NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(3) requires, “procedures to be followed 
to investigate portions of the separate storm sewer system that, based on the results of 
the field screen, or other appropriate information, indicate a reasonable potential of 
containing illicit discharges or other sources of non-storm water.” This Provision of the 
Permit requires the Permittees to conduct follow up investigations and inspect portions 
of the MS4 for illicit discharges and connections. Permittees shall implement a program 
to actively seek and eliminate illicit connections and discharges during their routine 
collection system screening and during screening surveys at strategic check points. 
Additional wording has been added to this section to clarify and ensure that all 
appropriate municipal personnel are used in the program to observe and report these 
illicit discharges and connections when they are working the system. 
This section also requires the Permittees to develop or obtain a map of their entire MS4 
system and drainages within their jurisdictions and provide the map to the public for 
review. As part of the permit application process federal NPDES regulations 40 CFR 
122.26(d)(1)(iii)(B)(1) and 40 CFR 122.26(d)(1)(iii)(B)(5) specify that dischargers must 
identify the location of any major outfall that discharges to waters of the United States, 
as well as the location of major structural controls for stormwater discharges. A major 
outfall is any outfall that discharges from a single pipe with an inside diameter of 36 
inches or more or its equivalent (discharge from a single conveyance other than a 
circular pipe which is associated with a drainage area of more than 50 acres) or; for 
areas zoned for industrial activities, any pipe with a diameter of 12 inches or more or its 
equivalent (discharge from other than a circular pipe associated with a drainage area of 
2 acres or more). The permitting agency may not process a permit until the applicant 
has fully complied with the application requirements.82 If, at the time of application, the 
information is unavailable, the Permit must require implementation of a program to 
meet the application requirements.83 The requirement in this Provision of the Permit for 

82 40 CFR 124.3 (applicable to state programs, see section 123.25).
83 40 CFR. 122.26(d)(1)(iv)(E).
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Permittees to prepare maps of the MS4 system will help ensure that Permittees comply 
with federal NPDES permit application requirements that are more than 10 years old. 
Provision C.5.f (Tracking and Case Follow-up) section of the Permit requires 
Permittees to track and monitor follow-up for all incidents and discharges reported to 
the complaint/spill response system that could pose a threat to water quality. This 
requirement is included so Permittees can demonstrate compliance with the ERP 
requirements of Section C.5.b and to ensure that illicit discharge reports receive 
adequate follow up through to resolution. 
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C.6. Construction Site Control  

Legal Authority

The following legal authority applies to section C.6: 

Broad Legal Authority: CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, D, E, and F) and 40 CFR 
122.26(d)(2)(iv).

Specific Legal Authority: Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D) 
requires, “A description of a program to implement and maintain structural and non-
structural best management practices to reduce pollutants in storm water runoff from 
construction sites to the municipal storm sewer system.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(1) requires, “A description of 
procedures for site planning which incorporate consideration of potential water quality 
impacts.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(2) requires, “A description of 
requirements for nonstructural and structural best management practices.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(3) requires, “A description of 
procedures for identifying priorities for  inspecting sites and enforcing control measures 
which consider the nature of the construction activity, topography, and the 
characteristics of soils and receiving water quality.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(D)(4) requires, “A description of 
appropriate educational and training measures for construction site operators.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(A) provides that each Permittee 
must demonstrate that it can control, “through ordinance, permit, contract, order or 
similar means, the contribution of pollutants to the municipal storm sewer by storm 
water discharges associated with industrial activity and the quality of storm water 
discharged from site of industrial activity.” 

Federal NPDES regulation 40 CFR 122.26(b)(14) provides that, “The following 
categories of facilities are considered to be engaging in ‘industrial activity’ for the 
purposes of this subsection: […] (x) Construction activity including cleaning, grading 
and excavation activities […].” 

Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to, “control all pollutants or pollutant parameters (either conventional, non-
conventional, or toxic pollutants) which the Director determines are or may be 
discharged at a level which will cause, have reasonable potential to cause, or contribute 
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to an excursion above any State water quality standard, including State narrative criteria 
for water quality.” 

Fact Sheet Findings in Support of Provision C.6.

C.6-1 Vegetation clearing, mass grading, lot leveling, and excavation expose soil to 
erosion processes and increase the potential for sediment mobilization, runoff 
and deposition in receiving waters. Construction sites without adequate BMP 
implementation result in sediment runoff rates that greatly exceed natural 
erosion rates of undisturbed lands, causing siltation and impairment of 
receiving waters. 

C.6-2 Excess sediment can cloud the water, reducing the amount of sunlight 
reaching aquatic plants, clog fish gills, smother aquatic habitat and spawning 
areas, and impede navigation in our waterways. Sediment also transports other 
pollutants such as nutrients, metals, and oils and grease. Permittees are on-site 
at local construction sites for grading and building permit inspections, and 
also have in many cases dedicated construction stormwater inspectors with 
training in verifying that effective BMPs are in place and maintained. 
Permittees also have effective tools available to achieve compliance with 
adequate erosion control, such as stop work orders and citations. 

C.6-3 Mobilized sediment from construction sites can flow into receiving waters. 
According to the 2004 National Water Quality Inventory84, States and Tribes 
report that sediment is one of the top 10 causes of impairment of assessed 
rivers and streams, next to pathogens, habitat alteration, organic enrichment or 
oxygen depletion, nutrients, metals, etc.. Sediment impairs 35,177 river and 
stream miles (14% of the impaired river and stream miles). Sources of 
sedimentation include agriculture, urban runoff, construction, and forestry. 
Sediment runoff rates from construction sites, however, are typically 10 to 20 
times greater than those of agricultural lands, and 1,000 to 2,000 times greater 
than those of forest lands. During a short period of time, construction sites can 
contribute more sediment to streams than can be deposited naturally during 
several decades.85

Specific Provision C.6 Requirements

Provision C.6.a. Legal Authority for Effective Site Management. Federal NPDES 
regulation 40 CFR 122.26(d)(2)(i)(A) requires that each Permittee demonstrate that it 
can control “through ordinance, permit, contract, order or similar means, the 
contribution of pollutants to the municipal storm sewer by storm water discharges 
associated with industrial activity and the quality of storm water discharged from site of 
industrial activity.” This section of the Permit requires each Permittee to have the 

84  http://www.epa.gov/owow/305b/2004report/2004_305Breport.pdf 
85  USEPA. December 2005. Stormwater Phase II Final Rule Fact Sheet Series – Construction Site Runoff Control 

Minimum Control Measure. EPA 833-F-00-008. Fact Sheet 2.6. 
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authority to require year-round, seasonally and phase appropriate effective erosion 
control, run-on and runoff control, sediment control, active treatment systems, good site 
management, and non stormwater management through all phases of site grading, 
building, and finishing of lots.  All Permittees should already have this authority.  
Permittees shall certify adequacy of their respective legal authority in the 2010 Annual 
Report.

Inspectors should have the authority to take immediate enforcement actions when 
appropriate. Immediate enforcement will get the construction site’s owner/operator to 
quickly implement corrections to violations, thereby minimizing and preventing threats 
to water quality. When inspectors are unable to take immediate enforcement actions, the 
threat to water quality continues until an enforcement incentive is issued to correct the 
violation. In its Phase II Compliance Assistance Guidance, USEPA says that, 
“Inspections give the MS4 operator an opportunity to provide additional guidance and 
education, issue warnings, or assess penalties.”86 To issue warnings and assess penalties 
during inspections, inspectors must have the legal authority to conduct enforcement. 

Provision C.6.b. Enforcement Response Plan (ERP). This section requires each 
Permittee to develop and implement an escalating enforcement process that serves as 
reference for inspection staff to take consistent actions to achieve timely and effective 
corrective compliance from all public and private construction site owners/operators. 
Under this section, each Permittee develops its own unique ERP tailored for the specific 
jurisdiction; but all ERPs must make it a goal to correct all violations before the next 
rain event but no longer than 10 business days after the violations are discovered.  In a 
few cases, such as slope inaccessibility, it may require longer than 10 days before crews 
can safely access the eroded area.  The Permittees’ tracking data need to provide a 
rationale for the longer compliance timeframe. 

Water Board staff has noted deficiencies in the Permittees’ enforcement procedures and 
implementation during inspections. The most common issues found were that 
enforcement was not firm and appropriate to correct the violation, and that repeat 
violations did not result in escalated enforcement procedures. USEPA supports 
enforcement of ordinances and permits at construction sites stating, “Effective 
inspection and enforcement requires […] penalties to deter infractions and intervention 
by the municipal authority to correct violations.”87 In addition, USEPA expects permits 
issued to municipalities to address “weak inspection and enforcement.”88 For these 
reasons, the enforcement requirements in this section have been established, while 
providing sufficient flexibility for each Permittee’s unique stormwater program. 

Provision C.6.c. Best Management Practices Categories. This section requires all 
Permittees to require all construction sites to have year-round seasonally appropriate 
effective Best Management Practices (BMPs) in the following six categories: (1) 

86 USEPA. 2000. 833-R-00-002, Storm Water Phase II Compliance Assistance Guide, P.4-31
87 USEPA. 1992. Guidance 833-8-92-002. Section 6.3.2.3.
88 Federal Register. Vol. 55, No. 222, Friday, November 16, 1990. Rules and Regulations. p. 48058.
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erosion control, (2) run-on and runoff control, (3) sediment control, (4) active treatment 
systems, (5) good site management, and (6) non stormwater management.  These BMP 
categories are listed in the State General NPDES Permit for Stormwater Discharges 
Associated with Construction Activities (General Construction Permit). The Water 
Board staff decided it was too prescriptive and inappropriate to require a specific set of 
BMPs that are to be applicable to all sites.  Every site is different with regards to terrain, 
soil type, soil disturbance, and proximity to a waterbody.  The General Construction 
Permit recognizes these different factors and requires site specific BMPs through the 
Storm Water Pollution Prevention Plan that addresses the six specified BMP categories.  
This Permit allows Permittees the flexibility to determine if the BMPs for each 
construction site are effective and appropriate. This Permit also allows the Permittees 
and the project proponents the necessary flexibility to make immediate decisions on 
appropriate, cutting-edge technology to prevent the discharge of construction pollutants 
into stormdrains, waterways, and right-of-ways.  Appropriate BMPs for the different 
site conditions can be found in different handbooks and manuals. Therefore, this Permit 
is consistent with the General Construction Permit in its requirements for BMPs in the 
six specified categories.   

Vegetation clearing, mass grading, lot leveling, and excavation expose soil to erosion 
processes and increase the potential for sediment mobilization, runoff and deposition in 
receiving waters. Construction sites without adequate BMP implementation result in 
sediment runoff rates that greatly exceed natural erosion rates of undisturbed lands, 
causing siltation and impairment of receiving waters. This can even occur in 
conjunction with unexpected rain events during the so-called dry-season.  Although 
rare, significant rains can occur in the San Francisco Bay Region during the dry season.
Therefore, Permittees should ensure that construction sites have materials on hand for 
rapid rain response during the dry season. 

Normally, stormwater restrictions on grading should be implemented during the wet 
season from October 1st through April 30th. Section C.6.c.ii.(1).d of the Permit requires, 
“project proponents to minimize grading during the wet season and scheduling of 
grading with seasonal dry weather periods to the extent feasible.” If grading does occur 
during the wet season, Permittees shall require project proponents to (1) implement 
additional BMPs as necessary, (2) keep supplies available for rapid response to storm 
events, and (3) minimize wet-season, exposed, and graded areas to the absolute 
minimum necessary.  

Slope stabilization is necessary on all active and inactive slopes during rain events 
regardless of the season, except in areas implementing advanced treatment. Slope 
stabilization is also required on inactive slopes throughout the rainy season. These 
requirements are needed because unstabilized slopes at construction sites are significant 
sources of erosion and sediment discharges during rainstorms. “Steep slopes are the 
most highly erodible surface of a construction site, and require special attention.”89

USEPA emphasizes the importance of slope stabilization when it states, “slope length 

89 Schueler, T., and H. Holland. 2000. Muddy Water In—Muddy Water Out? The Practice of Watershed Protection. p. 6.
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nsure 

rds.

and steepness are key influences on both the volume and velocity of surface runoff. 
Long slopes deliver more runoff to the base of slopes and steep slopes increase runoff 
velocity; both conditions enhance the potential for erosion to occur.”90 In lieu of 
vegetation preservation or replanting, soil stabilization is the most effective measure in 
preventing erosion on slopes. Research has shown that effective soil stabilization can 
reduce sediment discharge concentrations up to six times, as compared to soils without 
stabilization.91 Slope stabilization at construction sites for erosion control is already the 
consensus among the regulatory community and is found throughout construction BMP 
manuals and permits. For these reasons, Permittees must ensure that slope stabilization 
is implemented on sites, as appropriate. 

It is also necessary that Permittees ensure that construction sites are revegetated as early 
as feasible. Implementation of revegetation reduces the threat of polluted stormwater 
discharges from construction sites. Construction sites should permanently stabilize 
disturbed soils with vegetation at the conclusion of each phase of construction.92 A 
survey of grading and clearing programs found one-third of the programs without a time 
limit for permanent revegetation, “thereby increasing the chances for soil erosion to 
occur.”93 USEPA states “the establishment and maintenance of vegetation are the most 
important factors to minimizing erosion during development.”94

To ensure the MEP standard and water quality standards are met, advanced treatment 
systems may be necessary at some construction sites.  In requiring the implementation 
of advanced treatment for sediment at construction sites, Permittees should consider the 
site’s threat to water quality. In evaluating the threat to water quality, the following 
factors shall be considered: (1) soil erosion potential; (2) the site’s slopes; (3) project 
size and type; (4) sensitivity of receiving waterbodies; (5) proximity to receiving 
waterbodies; (6) non-stormwater discharges; and (7) any other relevant factors. 
Advanced treatment is a treatment system that employs chemical coagulation, chemical 
flocculation, or electro coagulation in order to reduce turbidity caused by fine 
suspended sediment.95  Advanced treatment consists of a three part treatment train of 
coagulation, sedimentation, and polishing filtration. Advanced treatment has been 
effectively implemented extensively in the other states and in the Central Valley Region 
of California.96 In addition, Water Board’s inspectors have observed advanced 
treatment being effectively implemented at both large sites greater than 100 acres, and 
at small, 5-acre sites. Advanced treatment is often necessary for Permittees to e
that discharges from construction sites are not causing or contributing to a violation of 
water quality standa

90 USEPA. 1990. Sediment and Erosion Control: An Inventory of Current Practices. p. II-1. 
91 Schueler, T., and H. Holland. 2000. “Muddy Water In—Muddy Water Out?” The Practice of Watershed 

Protection. p. 5. 
92 Ibid. 
93 Ibid. p. 11. 
94 USEPA. 1990. Sediment and Erosion Control: An Inventory of Current Practices. p. II-1. 
95  SWCRB. September 2, 2009.  NPDES General Permit for Storm Water Discharges Associated with 

Construction and Land Disturbance Activities – Order No. 2009-0009-DWQ. 
96 SWRCB. 2004. Conference on Advanced Treatment at Construction Sites. 
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Provision C.6.d. Plan Approval Process. This section of the Permit requires the 
Permittees to review project proponents’ stormwater management plans for compliance 
with local regulations, policies, and procedures. USEPA states that it is often easier and 
more effective to incorporate stormwater quality controls during the site plan review 
process or earlier.97 In the Phase I stormwater regulations, USEPA states that a primary 
control technique is good site planning.98 USEPA goes on to say that the most efficient 
controls result when a comprehensive stormwater management system is in place.99 To 
determine if a construction site is in compliance with construction and grading 
ordinances and permits, USEPA states that the “MS4 operator should review the site 
plans submitted by the construction site operator before ground is broken.”100 Site plan 
review aids in compliance and enforcement efforts since it alerts the “MS4 operator 
early in the process to the planned use or non-use of proper BMPs and provides a way 
to track new construction activities.”101

Provision C.6.e. (Inspections) The Water Board allows flexibility on the exact legal 
authority language, ERP, and BMPs required on a site. This section of the Permit pulls 
together the accountability of the whole Provision through regular inspections, 
consistent enforcement, and meaningful tracking.  These three elements will help ensure 
that effective construction pollutant controls are in place in order to minimize 
construction polluted runoff to the stormdrain and waterbodies.   

Currently, Annual Reports show that some Permittees provide no information on its 
construction inspection and enforcement programs; some Permittees only provide 
information on pre rainy season inspections; another group of Permittees conduct 
inspections through December and provide just the date each site was inspected; yet 
another group of Permittees provides a very brief summary of their respective overall 
inspection program; and there is a small group of Permittees who report meaningful 
inspection and enforcement information.  Inspections of construction sites by Water 
Board staff have noted deficiencies in stormwater inspections and enforcement.  
Therefore, this section clearly identifies the level of effort necessary by all Permittees to 
minimize construction pollutant runoff into stormdrains and ultimately, waterbodies. 

This section requires monthly inspections during the wet season of all construction sites 
disturbing one or more acre of land and at all high priority sites as determined by the 
Permittee or the Water Board as significant threats to water quality.  Inspections shall 
focus on the adequacy and effectiveness of the site specific BMPs implemented for the 
six BMP categories.  Permittees shall implement its ERP and require timely corrections 
of all actual and potential problems observed.  All violations must be corrected in a 
timely manner with the goal of correcting them before the next rain event but no longer 

97 USEPA. 2000. Storm Water Phase II Compliance Assistance Guide. EPA 833-R-00-002. Section 6.3.2.1. 
98 Federal Register. Vol. 55, No. 222, Friday, November 16, 1990. Rules and Regulations. p. 48034. 
99 Ibid. 
100 USEPA. 2000. Storm Water Phase II Compliance Assistance Guide. EPA 833-R-00-002. Section 4.6.2.4,  

pp. 4–30. 
101 Ibid. pp. 4–31. 
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than 10 business days after the violations are discovered.  All inspections shall be 
recorded on a written or electronic inspection form, and also tracked in an electronic 
database or tabular format. The tracked information provides meaningful data for 
evaluating compliance.  An example tabular format is included as Table 6 – 
Construction Inspection Data.  Submittal of this Table is not required in each Annual 
Report but encouraged. Each Permittee will need to use the information in the electronic 
database or tabular format to compile  its Annual Reports.  The Executive Officer may 
require that the tracked information be submitted electronically or in a tabular format.  
When required, Permittees shall submit that data within 10-working days of the 
requirement. The recommended submittal format is in Table 6 – Construction 
Inspection Data. 

Provision C.6.f. Staff Training. This section of the Permit requires Permittees to 
conduct annual staff trainings for municipal staff. These trainings have been found to be 
extremely effective means to educate inspectors and to inform them of any changes to 
local ordinances and state laws. Trainings provide valuable opportunity for Permittees 
to network and share strategies used for effective enforcement and management of 
erosion control practices.
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Table 6 – Construction Inspection Data 
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Rationale for 

Longer
Compliance Time 

Panoramic 
Views

9/30/08 Dry 0 Written Notice 
x

Driveway not 
stabilized

Panoramic 
Views

10/15/08 Dry 0.5   
x

50' of driveway 
rocked. 

Panoramic 
Views

11/15/08 Rain 3 Stop Work 

x x x

Uncovered graded lots 
eroding; Sediment 
entering a stormdrain 
that didn't have 
adequate protection. 

Panoramic 
Views

11/15/08 Drizzling 0.25   
x

Lots blanketed.  Storm 
drains pumped.  Street 
cleaned.

Panoramic 
Views

12/1/08 Dry 4 Verbal 
Warning x

Porta potty next to 
stormdrain. x

Porta potty moved 
away from stormdrain. 

Panoramic 
Views

1/15/08 Rain 3.25 Written 
Warning 

x x

Fiber rolls need 
maintenance; Tire 
wash water flowing 
into street 

Panoramic 
Views

1/25/09 Dry 0   
x

Fiber rolls replaced. 
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Problem(s) Observed Resolution

Facility/Site
Inspected 

Inspection
Date

Weather
During
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t Comments/
Rationale for 

Longer
Compliance Time 

Panoramic 
Views

2/28/09 Rain 2.4 Stop Work 

x x x

Slope erosion control 
failed.  Fiber rolls at 
the bottom of the hill 
flattened.  Sediment 
laden discharge 
skipping protected 
stormdrains and 
entering unprotected 
stormdrains. 

Panoramic 
Views

2/28/09 Rain 0.1   

x

Fiber rolls replaced.  
Silt fences added. 
More stormdrains 
protected.  Streets 
cleaned.  Slope too 
soggy to access. 

Panoramic 
Views

3/15/09 Dry 1 Citation with 
Fine x x

Paint brush washing 
not designated x

Street and storm 
drains cleaned. Slopes 
blanketed. 

Panoramic 
Views

4/1/09 Dry 0.5 Citation with 
Fine x

Concrete washout 
overflowed; Evidence 
of illicit discharge 

Panoramic 
Views

4/15/09 Dry 0   
x

Concrete washout 
replaced; Storm drain 
and line cleaned. 
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C.7. Public Information and Outreach 

Legal Authority

The following legal authority applies to section C.7: 

Broad Legal Authority: CWA sections 402(p)(3)(B)(ii-iii), CWC section 
13377, and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) 
and 40 CFR 122.26(d)(2)(iv). 

Specific Legal Authority: Federal NPDES regulation 40 CFR 
122.26(d)(2)(iv)(A)(6) requires, “A description of a program to reduce to the 
maximum extent practicable, pollutants in discharges from municipal separate 
storm sewers associated with the application of pesticides, herbicides, and 
fertilizer which will include, as appropriate, controls such as educational 
activities, permits, certifications, and other measures for commercial applicators 
and distributors, and controls for application in public right-of-ways and at 
municipal facilities.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(5) requires , “a 
description of a program to promote, publicize, and facilitate public reporting of 
the presence of illicit discharges or water quality impacts associated with 
discharges from municipal separate storm sewers.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(6) requires, “A 
description of educational activities, public information activities, and other 
appropriate activities to facilitate the proper management and disposal of used 
oil and toxic materials.” 

Fact Sheet Finding in Support of Provision C.7.

C.7-1 An informed and knowledgeable community is critical to the success of a 
stormwater program since it helps ensure greater support for the program as the 
public gains a greater understanding of stormwater pollution issues. 

C.7-2 An informed community also ensures greater compliance with the program as 
the public becomes aware of the personal responsibilities expected of them and 
others in the community, including the individual actions they can take to 
protect or improve the quality of area waters. 

C.7-3 The public education programs should use a mix of appropriate local strategies 
to address the viewpoints and concerns of a variety of audiences and 
communities, including minority and disadvantaged communities, as well as 
children.102

102  USEPA.  2000.  Storm Water Phase II Compliance Assistance Guide.  EPA 833-R-00-002. 
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C.7-4 Target audiences should include (1) government agencies and official to achieve 
better communication, consistency, collaboration, and coordination at the 
federal, state, and local levels and (2) K-12/Youth Groups.103

C.7-5 Citizen involvement events should make every effort to reach out and engage all 
economic and ethnic groups.104

Specific Provision C.7 Requirements

Provision C.7.a.  Storm Drain Inlet Marking. Storm drain inlet marking is a long-
established program of outreach to the public on the nature of the storm drain system, 
providing the information that the storm drain system connects directly to creeks and 
the Bay and does not receive treatment. Past public awareness surveys have 
demonstrated that this BMP has achieved significant impact in raising awareness in the 
general public and meets the MEP standard as a required action. Therefore, it is 
important to set a goal of ensuring that all municipally-maintained inlets are legible 
labeled with a no dumping message. If storm drain marking can be conducted as a 
volunteer activity, it has additional public involvement value. 

Provision C.7.b.  Advertising Campaigns. Use of various electronic and/or print 
media on trash/litter in waterways and pesticides. Advertising campaigns are long-
established outreach management practices.  Specifically, the Bay Area Management 
Agencies Association (BASMAA) already implements an advertising campaign on 
behalf of the Permittees.  While the Permittees have been successful at reaching certain 
goals for its Public Information/Participation programs, it must continue to increase 
public awareness of specific stormwater issues.  This Permit also requires a pre-
campaign survey and a post-campaign survey.  These two surveys will help identify and 
quantify the audiences’ knowledge, trends, and attitudes and/or practices; and to 
measure the overall population awareness of the messages and behavioral changes.   

Provision C.7.c.  Media Relations. Public service media time is available and allows 
the Permittees to leverage expensive media purchases to achieve broader outreach 
goals.
Provision C.7.d.  Stormwater Point of Contact. As the public has become more 
aware, citizens are more frequently calling their local jurisdictions to report spills and 
other polluting behavior impacting stormwater runoff and causing non-stormwater 
prohibited discharges. Permittees are required to have a centralized, easily accessible 
point of contact both for citizen reports and to coordinate reports of problems identified 
by Permittee staff, permitting follow-up and pollution cleanup or prevention. Often the 
follow-up, cleanup, and/or prevention provide the opportunity to educate the immediate 
neighborhood through established public outreach mechanisms such as distributing door 
hangers in the neighborhood describing the remedy for the problem discovered.  
Permittees already have existing published stormwater point of contacts. 

103  State Water Board.  1994.  Urban Runoff Technical Advisory Committee Report and Recommendations. 
Nonpoint Source Management Program. 

104   USEPA. 2000. Storm Water Phase II Compliance Assistance Guide. EPA 833-R-00-002. 
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Provision C.7.e.  Public Outreach Events. Staffing tables or booths at fairs, street 
fairs or other community events are a long-established outreach mechanism employed 
by Permittees to reach large numbers of citizens with stormwater pollution prevention 
information in an efficient and convenient manner.  These have been ongoing in the 
Region for several municipal stormwater permit cycles and are MEP outreach actions.  
Permittees shall continue with such outreach events utilizing appropriate outreach 
materials, such as printed materials, newsletter/journal articles, and videos.  Permittees 
shall also utilize existing community outreach events such as the Bringing Back the 
Natives Garden Tour. 
Provision C.7.f.  Watershed Stewardship Collaborative Efforts. Watershed and 
Creek groups are comprised of active citizens, but they often need support from the 
local jurisdiction and certainly need to coordinate actions with Permittees such as flood 
districts and cities. 
Provision C.7.g.  Citizen Involvement Events. Citizen involvement and volunteer 
efforts both accomplish needed creek cleanups and restorations, and serve to raise 
awareness and provide outreach opportunities. These have been ongoing in the Region 
for several municipal stormwater permit cycles and are MEP outreach actions. 
In previous municipal stormwater permits, Public Information/Participation 
encompassed both Citizen Involvement Events and Public Outreach Events.  Citizen 
Involvement Events are important because they provide the community opportunities to 
actively practice being good stewards of our environment.  Therefore, this Permit 
separates out the Public Outreach Events from the Citizen Involvement Events to ensure 
that citizens in all Bay Area communities are given the opportunity to be involved.  In 
addition, the Permit allows Permittees to claim both Public Outreach and Citizen 
Involvement credits if the event contains significant elements of both.  The combined 
specified number of events for Public Outreach and Citizen Involvement are very close 
to current performance standards and/or level of effort for respective Public 
Information/Participation Programs. 

Provision C.7.h.  School-Age Children Outreach. Outreach to school children has 
proven to be a particularly successful program with an enthusiastic audience who are 
efficient to reach. School children also take the message home to their parents, 
neighbors, and friends.  In addition, they are the next generation of decision makers and 
consumers. 
Provision C.7.i.  Outreach to Municipal Officials. It is important for Permittee staff 
to periodically inform Municipal Officials of the permit requirements and also future 
planning and resource needs driven by the permit and stormwater regulations. 
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C.8. Water Quality Monitoring 
Legal Authority

Broad Legal Authority: CWA sections 402(p)(3)(B)(ii-iii); CWC section 
13377; Federal
NPDES regulations 40 CFR 122.26(d)(2)(iv) 

Specific Legal Authority: Permittees must conduct a comprehensive 
monitoring program as required under Federal NPDES regulations 40 CFR 
122.48, 40 CFR 122.44(i), 40 CFR 122.26.(d)(1)(iv)(D), and 40 CFR 
122.26(d)(2)(ii)-(iv).

Fact Sheet Findings in Support of Provision C.8

C.8-1 In response to questions regarding the type of water quality-based effluent 
limitations that are most appropriate for NPDES stormwater permits, and 
because of the nature of stormwater discharges, USEPA established the 
following approach to stormwater monitoring: 
Each storm water permit should include a coordinated and cost-
effective monitoring program to gather necessary information to 
determine the extent to which the permit provides for attainment of 
applicable water quality standards and to determine the appropriate 
conditions or limitations for subsequent permits. Such a monitoring 
program may include ambient monitoring, receiving water assessment, 
discharge monitoring (as needed), or a combination of monitoring 
procedures designed to gather necessary information.105

According to USEPA, the benefits of stormwater runoff monitoring 
include, but are not limited to, the following: 

Providing a means for evaluating the environmental risk of stormwater 
discharges by identifying types and amounts of pollutants present; 
Determining the relative potential for stormwater discharges to contribute 
to water quality impacts or water quality standard violations; 
Identifying potential sources of pollutants; and 
Eliminating or controlling identified sources more specifically through 
permit conditions.106

C.8-2 Provision C.8 requires Permittees to conduct water quality monitoring, 
including monitoring of receiving waters, in accordance with 40 CFR 
122.44(i) and 122.48. One purpose of water quality monitoring is to 
demonstrate the effectiveness of the Permittees’ stormwater management 

105 USEPA. 1996. Interim Permitting Approach for Water Quality-Based Effluent Limitations in Stormwater 
Permits. Sept. 1, 1996. http://www.epa.gov/npdes/pubs/swpol.pdf

106 USEPA. 1992. NPDES Storm Water Sampling Guidance Document. EPA/833-B-92-001. 
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actions pursuant to this Permit and, accordingly, demonstrate compliance with 
the conditions of the Permit. Other water quality monitoring objectives under 
this Permit include: 

Assess the chemical, physical, and biological impacts of urban runoff on 
receiving waters; 
Characterize stormwater discharges; 
Assess compliance with Total Maximum Daily Loads (TMDLs) and 
Wasteload Allocations (WLAs) in impaired waterbodies; 
Assess progress toward reducing receiving water concentrations of 
impairing pollutants; 
Assess compliance with numeric and narrative water quality objectives 
and standards; 
Identify sources of pollutants; 
Assess stream channel function and condition, as related to urban 
stormwater discharges; 
Assess the overall health and evaluate long-term trends in receiving water 
quality; and 
Measure and improve the effectiveness of the Permittees’ urban runoff 
control programs and the Permittees’ implemented BMPs. 

C.8-3 Monitoring programs are an essential element in the improvement of urban 
runoff management efforts. Data collected from monitoring programs can be 
assessed to determine the effectiveness of management programs and 
practices, which is vital for the success of the iterative approach, also called 
the “continuous improvement” approach, used to meet the MEP standard. 
When water quality data indicate that water quality standards or objectives are 
not being met, particular pollutants, sources, and drainage areas can be 
identified and targeted for urban runoff management efforts. The iterative 
process in Provision C.1, Water Quality Standards Exceedances, could 
potentially be triggered by monitoring results. Ultimately, the results of the 
monitoring program must be used to focus actions to reduce pollutant 
loadings to comply with applicable WLAs, and protect and enhance the 
beneficial uses of the receiving waters in the Permittees’ jurisdictions and the 
San Francisco Bay. 

C.8-4 Water quality monitoring requirements in previous permits were less detailed 
than the requirements in this Permit. Under previous permits, each program 
could design its own monitoring program, with few permit guidelines. A 
decision by the California Superior Court107 regarding two of the programs’ 
permits stated: 
Federal law requires that all NPDES permits specify “[r]equired 
monitoring including type, intervals, and frequency sufficient to yield 

107  San Francisco Baykeeper vs. Regional Water Quality Control Board, San Francisco Bay Region, Consolidated 
Case No. 500527, filed Nov. 14, 2003. 
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data which are representative of the monitored activity.”  40 C.F.R. § 
122.48(b). Here, there is no monitoring program set forth in the 
Permit. Instead, an annual Monitoring Program Plan is to be prepared 
by the dischargers to set forth the monitoring program that will be 
used to demonstrate the effectiveness of the Stormwater Management 
Plan. This does not meet the regulatory requirements that a monitoring 
program be set forth including the types, intervals, and frequencies of 
the monitoring. 

The water quality monitoring requirements in Provision C.8 comply with 40 
CFR 122.44(i) and 122.48(b), and the Superior Court decision. 

C.8-5 The Water Quality Monitoring Provision is intended to provide answers to 
five fundamental management questions, outlined below. Monitoring is 
intended to progress as iterative steps toward ensuring that the Permittees’ can 
fully answer, through progressive monitoring actions, each of the five 
management questions: 

Are conditions in receiving waters protective, or likely to be protective, of 
beneficial uses? 
What is the extent and magnitude of the current or potential receiving 
water problems? 
What is the relative urban runoff contribution to the receiving water 
problem(s)? 
What are the sources of urban runoff that contribute to receiving water 
problem(s)? 
Are conditions in receiving waters getting better or worse?

C.8-6 On April 15, 1992, the Water Board adopted Resolution No. 92-043 directing 
the Executive Officer to implement the Regional Monitoring Program for San 
Francisco Bay. Subsequent to a public hearing and various meetings, Board 
staff requested major permit holders in the Region, under authority of CWC 
section 13267, to report on the water quality of the Estuary. These permit 
holders, including the Permittees, responded to this request by participating in 
a collaborative effort through the San Francisco Estuary Institute. This effort 
has come to be known as the San Francisco Estuary Regional Monitoring 
Program for Trace Substances (RMP). The RMP involves collection and 
analysis of data on pollutants and toxicity in water, sediment and biota of the 
Estuary. The Permittees are required to continue to report on the water quality 
of the Estuary, as presently required. Compliance with the requirement 
through participation in the RMP is considered to be adequate compliance. 

C.8-7 The Surface Water Ambient Monitoring Program (SWAMP) is a statewide 
monitoring effort, administered by the State Water Board, designed to assess 
the conditions of surface waters throughout California. One purpose of 
SWAMP is to integrate existing water quality monitoring activities of the 
State Water Board and the Regional Water Quality Control Boards, and to 
coordinate with other monitoring programs. Provision C.8 contains a 
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framework, referred to as a regional monitoring collaborative, within which 
Permittees can elect to work cooperatively with SWAMP to maximize the 
value and utility of both the Permittees’ and SWAMP’s monitoring resources. 

C.8-8 In 1998 BASMAA published Support Document for Development of the 
Regional Stormwater Monitoring Strategy,108 a document describing a 
possible strategy for coordinating the monitoring activities of BASMAA 
member agencies. The document states: 

BASMAA’s member agencies are connected not only by geography but 
also by an overlapping set of environmental issues and processes and a 
common regulatory structure. It is only natural that the evolution of 
their individual stormwater management programs has led toward 
increasing amounts of information sharing, cooperation, and 
coordination.
This same concept is found in the optional provision for Permittees to form a 
regional monitoring collaborative. Such a group is meant to provide 
efficiencies and economies of scale by performing certain tasks (e.g., planning, 
contracting, data quality assurance, data management and analysis, and 
reporting) at the regional level. Further benefits are expected from closer 
cooperation between this group, the Regional Monitoring Program, and 
SWAMP. 

C.8-9 This Permit includes monitoring requirements to verify compliance with 
adopted TMDL WLAs and to provide data needed for TMDL development 
and/or implementation. This Permit incorporates the TMDLs’ WLAs adopted 
by the Water Board as required under CWA section 303(d). 

C.8-10 SB1070 (California Legislative year 2005/2006) found that there is no single 
place where the public can go to get a look at the health of local waterbodies. 
SB1070 also states that all information available to agencies shall be made 
readily available to the public via the Internet. This Permit requires water 
quality data to be submitted in a specified format and uploaded to a 
centralized Internet site so that the public has ready access to the data. 

Specific Provision C.8 Requirements
Each of the components of the monitoring provision is necessary to meet the objectives 
and answer the questions listed in the findings above. Justifications for each monitoring 
component are discussed below. 
Provision C.8.a.  Compliance Options. Provision C.8.a. provides Permittees options 
for obtaining monitoring data through various organizational structures, including use 
of data obtained by other parties. This is intended to 

108 EcoAnalysis, Inc. & Michael Drennan Assoc., Inc., Support Document for Development of the Regional 
Stormwater Monitoring Strategy, prepared for Bay Area Stormwater Management Agencies Association, March 
2, 1998. 
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Promote cost savings through economies of scale and elimination of redundant 
monitoring by various entities; 
Promote consistency in monitoring methods and data quality; 
Simplify reporting; and 
Make data and reports readily publicly available. 

In the past, each Stormwater Countywide Program has conducted water quality 
monitoring on behalf of its member Permittees, and some data were collected by wider 
collaboratives, such as the Regional Monitoring Program. In this Permit, all the 
Stormwater Countywide Programs are encouraged to work collaboratively to conduct 
all or most of the required monitoring and reporting on a region-wide basis. For each 
monitoring component that is conducted collaboratively, one report would be prepared 
on behalf of all contributing Permittees; separate reports would not be required from 
each Program. Cost savings could result also from reduced contract and oversight hours, 
fewer quality assurance/quality control samples, shared sampling labor costs, and 
laboratory efficiencies. 

Provision C.8.b.  San Francisco Estuary Receiving Water Monitoring. The San 
Francisco Estuary is the ultimate receiving water for most of the urban runoff in this 
region. For this reason and because of the high value of its beneficial uses, Provision 
C.8.b requires focused monitoring on the Estuary to continue. Since the mid-1990s, 
Permittees have caused this monitoring to be conducted by contributing financially and 
with technical expertise, to the San Francisco Estuary Regional Monitoring Program for 
Trace Substances. Provision C.8.b requires such monitoring to continue.  

Provisions C.8.c. & C.8.e.ii.  Status Monitoring and Long-Term Monitoring.  Status
Monitoring and Long-Term Monitoring serve as surrogates to monitoring the discharge 
from all major outfalls, of which the Permittees have many. By sampling the sediment 
and water column in urban creeks, the Permittees can determine where water quality 
problems are occurring in the creeks, then work to identify which outfalls and land uses 
are causing or contributing to the problem. In short, Status and Long-Term Monitoring 
are needed to identify water quality problems and assess the health of streams; they are 
the first step in identifying sources of pollutants and an important component in 
evaluating the effectiveness of an urban runoff management program. 

Provisions C.8.c.i. and C.8.e.iii. Parameters and Methods 
Status & Long-Term parameters and methods reflect current accepted practices, based 
on the knowledge and experience of personnel responsible for water quality monitoring, 
including state and Regional SWAMP managers, Permittee representatives, and citizen 
monitors. Many Status and Long-Term Monitoring parameters are consistent with 
parameters the Permittees have been monitoring to date. The following parameters are 
new for some of the Permittees: 

Biological Assessment—to provide site-specific information about the health 
and diversity of freshwater benthic communities within a specific reach of a 
creek, using standard procedures developed and/or used by the State Water 
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Resources Control Board Surface Water Ambient Monitoring Program.109 It 
consists of collecting samples of benthic communities and conducting a 
taxonomic identification to measure community abundance and diversity, which 
is then compared to a reference creek to assess benthic community health. This 
monitoring can also provide information on cumulative pollutant 
exposure/impacts because pollutant impacts to the benthic community 
accumulate and occur over time. 
Chlorine—to detect a release of potable water or other chlorinated water 
sources, which are toxic to aquatic life. 
Nutrients—recent monitoring data indicate nutrients, which can increase algal 
growth and decrease dissolved oxygen concentrations, are present in significant 
concentrations in Bay area creeks. 
Toxicity and Pollutants in Bedded Sediment—to determine the presence of, and 
identify, chemicals and compounds that bind to sediment in a creek bed and are 
toxic to aquatic life. 
Pathogen Indicators—to detect pathogens in waterbodies that could be sources 
of impairment to recreational uses at or downstream of the sampling location. 
Stream Survey (stream walk and mapping)—to assess the overall physical 
health of the stream and to gain information potentially useful in interpreting 
monitoring results. 

In consideration of economic impacts to Permittees, the minimum number of Status & 
Long-Term samples (“Minimum # Sample Sites” columns in Tables 8.1 and 8.3) reflects 
the Programs’ populations, not waterbody size. Permittees must select exact sample 
locations that will yield adequate information on the status of their waterbodies; in some 
cases, additional sampling above the minimum might be necessary. 

Provisions C.8.c.ii. and C.8.e.iii. Frequency 
Status Monitoring continues to be an annual requirement for the Permittees, except for two 
much smaller Permittees, Fairfield-Suisun and Vallejo. In considering costs, the frequency 
of Status Monitoring is established at twice per Permit term for Fairfield-Suisun, and once 
per Permit term for Vallejo. It is common for Permit terms to be extended through a lengthy 
Permit reissuance process. Thus, these frequencies are considered the minimum; costs are 
minimized while data necessary for successful stormwater management are obtained. 

Long-Term Monitoring is required every second year (biennially), rather than annually, in 
order to balance data needs and Permittee costs. To further reduce costs, the Fairfield-
Suisun and Vallejo Permittees have no Long-Term Monitoring requirements. 

Provisions C.8.c.iii. and C.8.e.ii. Locations 
Status Monitoring is to be conducted on a rotating-watershed basis, in similar fashion to 
the Statewide SWAMP. Provision C.8.c.iii. identifies the major waterbodies, and 
Permittees are to select which of these waterbodies will be sampled during the Permit 

109 Ode, P.R. 2007. Standard Operating Procedures for Collecting Macroinvertebrate Samples and Associated 
Physical and Chemical Data for Ambient Bioassessments in California, California State Water Resources 
Control Board Surface Water Ambient Monitoring Program (SWAMP), as subsequently revised.
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term. The exact sample locations within each waterbody are critical in terms of 
determining the monitoring program’s effectiveness. If correctly sited, the stations are 
expected to be very useful in answering the monitoring program’s management 
questions and meeting its goals. For this reason, Provision C.8.c.iii. requires sample 
locations to be based on surrounding land use, likelihood of urban runoff impacts, 
existing data gaps, and similar considerations. This will help maximize the utility of the 
sample locations, while also providing the Permittees with adequate flexibility to 
ultimately choose practical Status Monitoring locations. 

Long-Term Monitoring is to be conducted at fixed stations, which are intended to be 
lower reaches of urban creeks. This monitoring is intended to help assess progress 
toward reducing receiving water concentrations of impairing pollutants, among other 
purposes. Provision C.8.e.ii. establishes the waterbodies on which to locate fixed 
stations, and suggests that fixed stations be co-located with SWAMP fixed stations so 
that Permittees can use SWAMP data to fulfill some of their monitoring requirements. 
However, Permittees may select alternate locations based on their knowledge of such 
factors as site access and stream characteristics and provided that similar data types, 
data quality, and data quantity are collected. 

Provision C.8.d.  Monitoring Projects. Monitoring Projects are necessary to meet 
several water quality monitoring objectives under this Permit, including characterize 
stormwater discharges; identify sources of pollutants; identify new or emerging 
pollutants; assess stream channel function and condition; and measure and improve the 
effectiveness of Stormwater Countywide Programs and implemented BMPs. In 
consideration of economic impacts to Permittees, the number of Monitoring Projects 
required reflects the Permittees’ populations. 

Provision C.8.d.i. Stressor/Source Identification 
Minimizing sources of pollutants that could impair water quality is a central purpose of 
urban runoff management programs. Monitoring which enables the Permittees to 
identify sources of water quality problems aids the Permittees in focusing their 
management efforts and improving their programs. In turn, the Permittees’ programs 
can abate identified sources, which will improve the quality of urban runoff discharges 
and receiving waters. This monitoring is needed to address the management question, 
“What are the sources to urban runoff that contribute to receiving water problems?” 

When Status or Long-Term Monitoring results indicate an exceedance of a water 
quality objective, toxicity threshold, or other “trigger”, Permittees must identify the 
source of the problem and take steps to reduce any pollutants discharged from or 
through their municipal storm sewer systems. This requirement conforms to the process, 
outlined in Provision C.1., of complying with the Discharge Prohibition and Receiving 
Water Limitations. If multiple “triggers” are identified through monitoring, Permittees 
must focus on the highest priority problems; a cap on the total number of source 
identification projects conducted within the Permit term is provided to cap Permittees’ 
potential costs. 
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Provision C.8.d.ii. BMP Effectiveness Investigation 
U.S. EPA’s stated approach to NPDES stormwater permitting uses BMPs in first-round 
permits, and expanded or better-tailored BMPs in subsequent permits, where necessary, 
to provide for the attainment of water quality standards.110 The purpose of this 
monitoring project is to investigate the effectiveness of one currently in-use BMP to 
determine how it might be improved. Permittees may choose the particular stormwater 
treatment or hydromodification control BMP to investigate. As with other monitoring 
requirements, Permittees may work collaboratively to conduct one investigation on a 
region-wide basis, or each stormwater countywide program may conduct an 
investigation.

Provision C.8.d.iii. Geomorphic Project 
The physical integrity of a stream’s bed, bank and riparian area is integral to the 
stream’s capacity to withstand the impacts of discharged pollutants, including chemical 
pollutants, sediment, excess discharge volumes, increased discharge velocities, and 
increased temperatures. At present, various efforts are underway to improve 
geomorphic conditions in creeks, primarily through local watershed partnerships. In 
addition, local groups are undertaking green stormwater projects with the goal of 
minimizing the physical and chemical impacts of stormwater runoff on the receiving 
stream. Such efforts ultimately seek to improve the integrity of the waterbodies that 
receive urban stormwater runoff. 

The purpose of the Geomorphic Project is to contribute to these ongoing efforts in each 
Stormwater Countywide Program area. Permittees may select the geomorphic project 
from three categories specified in the Permit. 

C.8.e.  Pollutants of Concern111 Monitoring. Federal CWA section 303(d) TMDL 
requirements, as implemented under the CWC, require a monitoring plan designed to 
measure the effectiveness of the TMDL point and nonpoint source control measures and 
the progress the waterbody is making toward attaining water quality objectives. Such a 
plan necessarily includes collection of water quality data. Provision C.8.e. establishes a 
monitoring program to measure of the effectiveness of TMDL control measures in 
progressing toward WLAs. Locations, parameters, methods, protocols, and sampling 
frequencies for this monitoring are specified. A sediment delivery estimate/budget is 
also required to improve the Permittees’ estimates of their loading estimates. In 
addition, a workplan is required for estimating loads and analyzing sources of emerging 
pollutants, which are likely to be present in urban runoff, in the next Permit term. 

C.8.f.  Citizen Monitoring and Participation. CWA section 101(e) and 40 CFR Part 
25 broadly require public participation in all programs established pursuant to the 
CWA, to foster public awareness of environmental issues and decision-making 
processes. Provision C.8.f. is intended to do the following: 

110 USEPA. 1996. Interim Permitting Approach for Water Quality-Based Effluent Limitations in Stormwater 
Permits. Sept. 1, 1996. http://www.epa.gov/npdes/pubs/swpol.pdf

111 See section C.9, C.11, C.12, and C.13 of this Fact Sheet for more information on Pollutants of Concern. 
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Support current and future creek stewardship efforts by providing a framework 
for citizens and Permittees to share their collective knowledge of creek 
conditions; and 
Encourage Permittees to use and report data collected by creek groups and other 
third-parties when the data are of acceptable quality. 

C.8.g.  Reporting. CWC section 13267 provides authority for the Water Board to 
require technical water quality reports. Provision C.8.g. requires Permittees to submit 
electronic and comprehensive reports on their water quality monitoring activities to (1) 
determine compliance with monitoring requirements; (2) provide information useful in 
evaluating compliance with all Permit requirements; (3) enhance public awareness of 
the water quality in local streams and the Bay; and (4) standardize reporting to better 
facilitate analyses of the data, including for the CWA section 303(d) listing process. 
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C.9. – C.14.  Pollutants of Concern including Total Maximum Daily 
Loads

Provisions C.9 through C.14 pertain to pollutants of concern, including those for which 
TMDLs are being developed or implemented.  

Legal Authority

The following legal authority applies to provisions C.9 through C.14: 

Broad Legal Authority: CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and 
Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, E, and F) and 40 CFR 
122.26(d)(2)(iv).

Specific Legal Authority: Federal NPDES regulation 40 CFR 122.44(d)(1) requires 
municipal stormwater permits to include any requirements necessary to, “[a]chieve 
water quality standards established under section 303 of the CWA, including State 
narrative criteria for water quality.” 

Federal NPDES regulation 40 CFR 122.44(d)(1)(i) requires NPDES permits to include 
limitations to, “control all pollutants or pollutant parameters (either conventional, 
nonconventional, or toxic pollutants) which are or may be discharged at a level which 
will cause, have reasonable potential to cause, or contribute to an excursion above any 
State water quality standard, including State narrative criteria for water quality.” 

Basin Plan Requirements: Section 4.8 of the Region’s Water Quality Control Plan 
(Basin Plan) requires that stormwater permits include requirements to prevent or reduce 
discharges of pollutants that cause or contribute to violations of water quality 
objectives. In the first phase, the Water Board requires implementation of technically 
and economically feasible control measures to reduce pollutants in stormwater to the 
MEP. If this first phase does not result in attainment of water quality objectives, the 
Water Board will consider permit conditions that might require implementation of 
additional control measures. For example, the control measures required as a result of 
TMDLs may go beyond the measures required in the first phase of the program. 

General Strategy for Sediment-Bound Pollutants (Mercury, PCBs, legacy 
pesticides, PBDEs)

The control measures for mercury are intended to implement the urban runoff 
requirements stemming from TMDLs for this pollutant. The control measures required 
for PCBs are intended to implement those that are consistent with control measures in 
the PCBs TMDL implementation plan that has been approved by the Water Board and 
is pending approval by the State Board, the Office of Administrative Law, and U.S. 
EPA. The urban runoff management requirements in the PCBs TMDL implementation 
plan call for permit-term requirements based on an assessment of controls to reduce 
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PCBs to the MEP, and that is the intended approach of the required provisions for all 
pollutants of concern. Many of the control actions addressing PCBs and mercury will 
result in reductions of a host of sediment-bound pollutants, including legacy pesticides, 
mercury, PBDEs, and PCBs. The strategy for these pollutants is to use PCBs control 
guide decisions concerning where to focus effort, but implementation of the control 
efforts would taken into account the benefits for controlling other pollutants of concern. 
Further, because many of the control strategies addressing these pollutants of concern 
are relatively untested, the Water Board will implement control measures in the 
following modes: 

1. Full-scale implementation throughout the region. 
2. Focused implementation in areas where benefits are most likely to accrue. 
3. Pilot-testing in a few specific locations. 
4. Other: This may refer to experimental control measures, Research and 

Development, desktop analysis, laboratory studies, and/or literature review. 

The logic of such categorization is that, as actions are tested and confidence is gained 
regarding level of experience and confidence in the control measure’s effectiveness, the 
control measure may be implemented with a greater scope. For example, an untested 
control measure for which the effectiveness is uncertain may be implemented as a pilot 
project in a few locations during this permit term. If benefits result, and the action is 
deemed effective, it will be implemented in subsequent permit terms in a focused 
fashion in more locations or perhaps fully implemented throughout the Region, 
depending upon the nature of the measure. On the other hand there may be some 
control measures in which there is sufficient confidence, on the basis of prior 
experience, that the control action should be implemented in all applicable locations 
and/or situations. By conducting actions in this way and gathering information about 
effectiveness and cost, we will advance our understanding and be able to perform an 
updated assessment of the suite of actions that will constitute MEP for the following 
permit term. In fact, in additional to implementing control measures, gathering the 
necessary information about control measure effectiveness is a vital part of what needs 
to be accomplished by Permittees during this permit term. In the next permit term, 
control measures will be implemented on the basis of what we learn in this term, and 
we will, thus, achieve iterative refinement and improvement through time. 

Background on Specific Provisions: Provisions C.9 through C.14 contain both 
technology-based requirements to control pollutants to the MEP and water quality 
based requirements to prevent or reduce discharges of pollutants that may cause or 
contribute to violations of water quality standards. Provisions C.9 and C.11 of the 
Permit incorporate requirements for the two TMDLs that have been fully approved and 
are effective for the Permittees. These TMDLs are for pesticide-related toxicity in 
urban creeks and mercury in San Francisco Bay. Additionally, Provision C.12 contains 
measures that address PCBs. The Regional Water Board has adopted a PCB TMDL, but 
it is still pending approval by State Board, the Office of Administrative Law, and U.S. 
EPA.  This PCBs TMDL includes requirements that would be consistent with this 
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provision. Finally, Provision C.13 contains measures to implement the copper site-
specific objective in San Francisco Bay. 

Where a TMDL has been approved, NPDES permits must contain effluent limitations 
and conditions consistent with the requirements and assumptions in the TMDL.112

Effluent limitations are generally expressed in numerical form. However, USEPA 
recommends that for NPDES-regulated municipal and small construction stormwater 
discharges, effluent limitations should be expressed as BMPs or other similar 
requirements rather than as numeric effluent limitations.113 Consistent with USEPA’s 
recommendation, this section implements WQBELs expressed as an iterative BMP 
approach capable of meeting the WLAs in accordance with the associated compliance 
schedule. The Permit’s WQBELs include the numeric WLA as a performance standard 
and not as an effluent limitation. The WLA can be used to assess if additional BMPs 
are needed to achieve the TMDL Numeric Target in the waterbody. 

112 40 CFR 122.44(d)(1)(vii)(B) 
113 USEPA, 2002. Establishing Total Maximum Daily Load (TMDL) Wasteload Allocations (WLAs) for Storm 

Water Sources and NPDES Permit Requirements Based on Those WLAs. P. 4. 

0045585



Municipal Regional Stormwater Permit   NPDES No. CAS612008 
Order No. R2-2009-0074 Appendix I:  Fact Sheet 

Fact Sheet Page App I-69 Date:  October 14, 2009 

C.9. Pesticides Toxicity Control  

Fact Sheet Findings in Support of Provision C.9.

C.9-1 This Permit fulfills the Basin Plan amendments the Water Board adopted that 
establish a Water Quality Containment Strategy and TMDL for diazinon and 
pesticide-related toxicity for Bay Area urban creeks on November 16, 2005, 
and approved by the State Water Board on November 15, 2006. The Water 
Quality Containment Strategy requires urban runoff management agencies to 
minimize their own pesticide use, conduct outreach to others, and lead 
monitoring efforts. Control measures implemented by urban runoff 
management agencies and other entities (except construction and industrial 
sites) shall reduce pesticides in urban runoff to the MEP. 

C.9-2 (Allocations): The TMDL is allocated to all urban runoff, including urban 
runoff associated with MS4s, Caltrans facilities, and industrial, construction, 
and institutional sites. The allocations are expressed in terms of toxic units 
and diazinon concentrations. 

Specific Provision C.9 Requirements 

C.9 provisions fully implement the TMDL for Urban Creeks Pesticide Toxicity. All C.9 
provisions are stated explicitly in the implementation plan for this TMDL. Permittees 
are encouraged to coordinate activities with the Urban Pesticide Pollution Prevention 
Project, the Urban Pesticide Committee, and other agencies and organizations.  The 
Urban Pesticide Pollution Prevention (UP3) Project has been funded by a grant from the 
State Water Board and its goal is to prevent water pollution from urban pesticide use. 
The Urban Pesticides Committee serves as an information clearinghouse and as a forum 
for coordinating pesticide TMDL implementation. 

The UP3 Project provides resources and information on integrated pest management 
(IPM) and tools to municipalities to support their efforts to reduce municipal pesticide 
use and to conduct outreach to their communities on less-toxic methods of pest control. 
In addition, it provides technical assistance to municipalities to encourage the U.S. 
Environmental Protection Agency and the California Department of Pesticide 
Regulation to prevent water quality problems from pesticides. It also maintains and 
manages the  Urban Pesticides Committee, a statewide network of agencies, nonprofits, 
industry, and other stakeholders that are working to solve water quality problems from 
pesticides.

Specific tools provided by the UP3 Project that relate to permit requirements include: 
Guidance and resources to help agencies create contracts and bid documents for 
structural pest management services that help them meet their integrated pest 
management goals 
IPM policies and ordinances 
IPM training workshops and materials 
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Outreach program design resources 
Resources for evaluating effectiveness  

Provisions C.9.a through C.9.d are designed to insure that integrated pest management 
(IPM) is adopted and implemented as policy by all municipalities. IPM is a pest control 
strategy that uses an array of complementary methods: natural predators and parasites, 
pest-resistant varieties, cultural practices, biological controls, various physical 
techniques, and pesticides as a last resort. If implemented properly, it is an approach 
that can significantly reduce or eliminate the use of pesticides. The implementation of 
IPM will be assured through training of municipal employees and the requirement that 
municipalities only hire IPM-certified contractors. 

Provision C.9.e requires that municipalities (through cooperation or participation with 
BASMAA) track and participate in pesticide regulatory processes like the USEPA 
pesticide evaluation and registration activities related to surface water quality, and the 
California Department of Pesticide Regulation (DPR) pesticide evaluation activities. 
The goal of these efforts is to encourage both the state and federal pesticide regulatory 
agencies to accommodate water quality concerns within the pesticide regulation or 
registration process. Through these efforts, it could be possible to prevent pesticide-
related water quality problems from happening by affecting which products are brought 
to market. 

Provision C.9.g is critical to the success of municipal efforts to control pesticide-related 
toxicity. Future permits must be based on an updated assessment of what is working and 
what is not. With every provision comes the responsibility to assess its effectiveness 
and report on these findings through the permit. The particulars of assessment will 
depend on the nature of the control measure. 

Provision C.9.h directs the municipalities to conduct outreach to consumers at point of 
purchase and provide targeted information on proper pesticide use and disposal, 
potential adverse impacts on water quality, and less toxic methods of pest prevention 
and control. One way in which this can be accomplished is for the Permittees to 
participate in and provide resources for the “Our Water, Our World” program 
(www.ourwaterourworld.org) or a functionally equivalent pesticide use reduction 
outreach program. The “Our Water, Our World” program has developed a Web site 
with many resources, “to assist consumers in managing home and garden pests in a way 
that helps protect” the environment. 
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C.10. Trash Load Reduction

Legal Authority
The following legal authority applies to section C.10: 

Broad Legal Authority: CWA sections 402(p)(3)(B)(ii-iii), CWC section 
13377, and Federal NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, D, E, and 
F) and 40 CFR 122.26(d)(2)(iv). 

Specific Legal Authority: Federal NPDES regulations 40 CFR 
122.26(d)(2)(iv)(B) requires, “shall be based on a description of a program, 
including a schedule, to detect and remove (or require the discharger to the 
municipal storm sewer to obtain a separate NPDES permit for) illicit discharges 
and improper disposal into the storm sewer.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(2) requires, “a 
description of procedures to conduct on-going field screening activities during 
the life of the permit, including areas or locations that will be evaluated by such 
field screens.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(3) requires, “a 
description of procedures to be followed to investigate portions of the separate 
storm sewer system that, based on the results of the field screen, or other 
appropriate information, indicate a reasonable potential of containing illicit 
discharges or other sources of non-storm water.” 
Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B)(4) requires, “a 
description of procedures to prevent, contain, and respond to spills that may 
discharge into the municipal separate storm sewer.” 

San Francisco Bay Basin Plan, Chapter 4 – Implementation, Table 4-1 
Prohibitions, Prohibition 7, which is consistent with the State Water Board’s 
Enclosed Bays and Estuaries Policy, Resolution 95-84, prohibits the discharge 
of rubbish, refuse, bark, sawdust, or other solid wastes into surface waters or at 
any place where they would contact or where they would be eventually 
transported to surface waters, including flood plain areas. This prohibition was 
adopted by the Water Board in the 1975 Basin Plan, primarily to protect 
recreational uses such as boating. 

Fact Sheet Findings in Support of Provision C.10
C.10-1 Trash and litter are a pervasive problem near and in creeks and in San 

Francisco Bay. Controlling trash is one of the priorities for this Permit 
reissuance not only because of the trash discharge prohibition, but also 
because trash and litter cause particularly major impacts on our enjoyment 
of creeks and the Bay. There are also significant impacts on aquatic life and 
habitat in those waters and eventually to the global ocean ecosystem, where 
plastic often floats, persists in the environment for hundreds of years, if not 
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forever, concentrates organic toxins, and is ingested by aquatic life. There 
are also physical impacts, as aquatic species can become entangled and 
ensnared and can ingest plastic that looks like prey, losing the ability to feed 
properly.
For the purposes of this provision, trash is defined to consist of litter and 
particles of litter. Man made litter is defined in California Government Code 
section 68055.1 (g): Litter means all improperly discarded waste material, 
including, but not limited to, convenience food, beverage, and other product 
packages or containers constructed of steel, aluminum, glass, paper, plastic, 
and other natural and synthetic materials, thrown or deposited on the lands 
and waters of the state, but not including the properly discarded waste of the 
primary processing of agriculture, mining, logging, sawmilling, or 
manufacturing. 

C.10-2 Data collected by Water Board staff using the SWAMP Rapid Trash 
Assessment (RTA) Protocol,114 over the 2003–2005 period,115 suggest that 
the current approach to managing trash in waterbodies is not reducing the 
adverse impact on beneficial uses. The levels of trash in the waters of the 
San Francisco Bay Region are alarmingly high, considering the Basin Plan 
prohibits discharge of trash and that littering is illegal with potentially large 
fines. Even during dry weather conditions, a significant quantity of trash, 
particularly plastic, is making its way into waters and being transported 
downstream to San Francisco Bay and the Pacific Ocean. On the basis of 85 
surveys conducted at 26 sites throughout the Bay Area, staff have found an 
average of 2.93 pieces of trash for every foot of stream, and all the trash was 
removed when it was surveyed, indicating high return rates of trash over the 
2003–2005 study period. There did not appear to be one county within the 
Region with higher trash in waters—the highest wet weather deposition 
rates were found in western Contra Costa County, and the highest dry 
weather deposition was found in Sonoma County. Results of the trash in 
waterbodies assessment work by staff show that rather than  adjacent 
neighborhoods polluting the sites at the bottom of the watershed, these 
areas, which tend to have lower property values, are subject to trash washing 
off with urban stormwater runoff cumulatively from the entire watershed. 

C.10-3 A number of key conclusions can be made on the basis of the trash 
measurement in streams: 

Lower watershed sites have higher densities of trash. 
All watersheds studied in the San Francisco Bay Region have high 
levels of trash. 
There are trash source hotspots, usually associated with parks, schools, 
or poorly kept commercial facilities, near creek channels, that appear to 
contribute a significant portion of the trash deposition at lower 
watershed sites. 

114  SWAMP Rapid Trash Assessment Protocol,  Version 8 
115  SWAMP S.F. Bay Region Trash Report, January 23, 2007 
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Dry season deposition of trash, associated with wind and dry season 
runoff, contributes measurable levels of trash to downstream locations. 
The majority of trash is plastic at lower watershed sites where trash 
accumulates in the wet season. This suggests that urban runoff is a 
major source of floatable plastic found in the ocean and on beaches as 
marine debris. 
Parks that have more evident management of trash by city staff and 
local volunteers, including cleanup within the creek channel, have 
measurably less trash pieces and higher RTA scores. 

C.10-4 The ubiquitous, unacceptable levels of trash in waters of the San Francisco 
Bay Region warrant a comprehensive and progressive program of education, 
warning, and enforcement, and certain areas warrant consideration of 
structural controls and treatment. 

C.10-5 Trash in urban waterways of coastal areas can become marine debris,
known to harm fish and wildlife and cause adverse economic impacts.116

Trash is a regulated water pollutant that has many characteristics of concern 
to water quality. It accumulates in streams, rivers, bays, and ocean beaches 
throughout the San Francisco Bay Region, particularly in urban areas. 

C.10-6 Trash adversely affects numerous beneficial uses of waters, particularly 
recreation and aquatic habitat. Not all litter and debris delivered to streams 
are of equal concern with regards to water quality. Besides the obvious 
negative aesthetic effects, most of the harm of trash in surface waters is 
imparted to wildlife in the form of entanglement or ingestion.117,118 Some 
elements of trash exhibit significant threats to human health, such as 
discarded medical waste, human or pet waste, and broken glass.119 Also, 
some household and industrial wastes can contain toxic batteries, pesticide 
containers, and fluorescent light bulbs that contain mercury. Large trash 
items such as discarded appliances can present physical barriers to natural 
stream flow, causing physical impacts such as bank erosion. From a 
management perspective, the persistent accumulation of trash in a 
waterbody is of particular concern, and signifies a priority for prevention of 
trash discharges. Also of concern are trash hotspots where illegal dumping, 
littering, and/or accumulation of trash occur. 

C.10-7 The narrative water quality objectives applicable to trash are Floating 
Material (Waters shall not contain floating material, including solids, 
liquids, foams, and scum, in concentrations that cause nuisance or adversely 

116 Moore, S.L., and M.J. Allen. 2000. Distribution of anthropogenic and natural debris on the mainland shelf of the 
Southern California Bight. Mar. Poll. Bull. 40:83-88.  

117 Laist, D. W. and M. Liffmann. 2000. Impacts of marine debris: research and management needs. Issue papers of 
the International Marine Debris Conference, Aug. 6-11, 2000. Honolulu, HI, pp. 16–29.  

118 McCauley, S.J. and K.A. Bjorndahl. 1998. Conservation implications of dietary dilution from debris ingestion: 
sublethal effects in post-hatchling loggerhead sea turtles. Conserv. Biol. 13(4):925-929.  

119 Sheavly, S.B. 2004. Marine Debris: an Overview of a Critical Issue for our Oceans. 2004 International Coastal 
Cleanup Conference, San Juan, Puerto Rico. The Ocean Conservancy.  
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affect beneficial uses), Settleable Material (Waters shall not contain 
substances in concentrations that result in the deposition of material that 
cause nuisance or adversely affect beneficial uses), and Suspended Material 
(Waters shall not contain suspended material in concentrations that cause 
nuisance or adversely affect beneficial uses). 

C.10-8 The Water Board, at its February 11, 2009 hearing, adopted a resolution 
proposing that 26 waterbodies in the region be added to the 303(d) list for 
the pollutant trash.  The adopted Resolution and supporting documents are 
contained in Attachment 10.1 – 303(d) Trash Resolution and Staff Report 
Feb 2009. 

Specific Provision C.10 Requirements

Provision C.10. Permittees shall demonstrate compliance with Discharge Prohibition 
A.2 and trash-related Receiving Water Limitations through the timely implementation 
of control measures and other actions to reduce trash loads from municipal separate 
storm sewer systems (MS4s) by 40% by 2014, 70% by 2017, and 100% by 2022 as 
further specified below.

C.10.a.i. Short-Term Trash Load Reduction Plan 
The Short-Term Trash Load Reduction Plan is intended to describe actions to 
incrementally reduce trash loads toward the 2014 requirement of a 40% reduction 
and eventual abatement of trash loads to receiving waters. 

C.10.a.ii. Baseline Trash Load and Trash Load Reduction Tracking Method  
In order to achieve the incremental trash load reductions in an accountable 
manner, the Permittees will propose Baseline Trash Loads and a Trash Load 
Reduction Tracking Method.  The Tracking will account for additional trash load 
reducing actions and BMPs the Permittees implement.  Permittees are also able to 
propose, with documentation, areas for exclusion from the Tracking Method 
accounting, by demonstrating that these areas already meet the Discharge 
Prohibition A.2 and have no trash loads. 

C.10.a.iii. Minimum Full Trash Capture 
Installation of full trash capture systems to prevent trash loads through the MS4 is 
MEP as demonstrated by the significant implementation of these systems 
occurring in the Los Angeles region.  The minimum full trash capture installation 
requirements in this permit represent a moderate initial step toward employing 
this tool for trash load reduction. 

C.10.b.i, ii. Trash Hot Spot Selection and Clean Up
Trash Hot Spots must be cleaned up as an interim measure until complete 
abatement of trash loads occurs.  Eventually, with adequate source controls and 
trash loading abatement, trash hot spots will not occur in the receiving waters.  In 
addition, Permittees will be credited for trash volume removed from hot spots in 
the trash load reduction tracking.
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C.10.b.iii. Hot Spot Assessments 
Trash Hot Spot assessments have been simplified and streamlined.  Rather than 
counting individual trash items, which can vary in size from small plastic of glass 
particles to shopping carts, volume of material removed is measured, along with 
dominant types of trash removed.  Photographs are recorded both before and after 
cleanup, to add to the record and verify cleanup. 
C.10.c. Long Term Trash Load Reduction 
Each Permittee will submit a Plan to achieve the incremental progress of 70% 
trash load reduction by 2017 during the following permit term, and the 100% 
reduction of trash loading by 2022. 

C.10.d.  Reporting
This sub-provision sets forth the reporting required in this provision, including the 
specific submittals and reports, and the annual reporting requirements.  

Costs of Trash Control
Costs for either enhanced trash management measure implementation or installation and 
maintenance of trash capture devices are significant, but when spread over several 
years, and when viewed on a per-capita basis, are reasonable.  Also, Trash capture 
devices have been installed by cities in California and in the Bay Region.   
Trash and litter are costly to remove from our aquatic resource environments.  Staff 
from the California Coastal Commission report that the Coastal Cleanup Day budget 
statewide: $200,000-250,000 for staff Coastal Commission staff, and much more from 
participating local agencies.  The main component of this event is the 18,000 volunteer-
hours which translates to $3,247,200 in labor, and so is equivalent to $3,250,000-
3,500,000 per year to clean up 903,566 pounds of trash and recyclables at $3.60 to 
$3.90 per pound.  This is one of the most cost-effective events because of volunteer 
labor and donations.  The County of Los Angeles spends $20 million per year to sweep 
beaches for trash, according to Coastal Commission staff.  

In Oakland, the Lake Merritt Institute is currently budgeted at $160,000 per year, with 
trash and litter removal from the Lake as a major task.  The budget has increased from 
about $45,000 in 1996 to current levels. In the period of 1996-2005 the Lake Merritt 
Institute staff, utilizing significant volunteer resources, and accomplishing other 
education tasks, removed 410,859 pounds of trash from the Lake at cost of $951,725 at 
$2.3 per pound. 

The City of Oakland reports that installation of two vortex and screen separators, titled 
by their brand name of CDS units, which cost, according to the table below, $821,000 
for installations that treat tributary catchments of 192 acres before discharge to Lake 
Merritt at $4,276 per acre.
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City of Oakland—CDS Unit Overview  9-07 

Existing
CDS unit 
location

Outfall
number

Treatment
area

(acres)
Cost of 

implementation Sizing
Maintenance
requirements Comments

Intersection
of 27th and 

Valdez
Streets

56* 71

$203,000 to 
contactor; plus 
~$100,000 City 

costs

73 cfs peak 
flow; 36” 
stormdrain;
Unit sizing: 
18’6’6’ box 
with 
10’11”diam 
x 9’6” long 
cylinder 

Visually inspect 
CDS Unit; remove 
trash and debris 
with Hydro 
Flusher bi-
monthly 

Installed in 2006. 
Required 
relocation of 
electrical conduit. 
Water main and 
gas line were also 
in the way; the box 
was adjusted to 
accommodate 
these conflicts. 

Intersection
of 22nd and 

Valley 
Streets

56* 121

$368,000 to 
contactor; plus 
~$150,000 City 

costs

115 cfs 
peak flow; 
54”
stormdrain;
Unit sizing: 
18’8.5’6’ 
box with 
12’diam x 
9’6” long 
cylinder 

Visually inspect 
CDS Unit; remove 
trash and debris 
with Hydro 
Flusher bi-
monthly 

Installed in 2006. 
Installation costs 
were higher than 

anticipated. Sewer 
lines and PGE 
facilities were 

exposed that were 
not known before. 

Unit had to be 
modified and 

poured-in-place.  

                   *  The city is treating 192 acres or 72 percent of the 252 acres draining to outfall 56. 

Mr. Morad Sedrak, the TMDL Implementation Program Manager, Bureau of Sanitation, 
Department of Public Works, City of Los Angeles, reports that the City plans to invest 
$72 million dollars for storm drain catch basin based capture device installation primarily, 
for a City of 4 million population, for a per-capita cost of $18 dollars.  This effort is 
occurring over a span of over five years, for an annual per-capita cost of under $4.
Mr. Sedrak reports that O&M costs are not anticipated to increase, as the City of L.A. is 
already budgeted for 3 catch basin cleanings per year.  He also states that catch basin 
inserts installed inside the catch basin in front of the lateral pipe, which have been 
certified by the Los Angeles Regional Water Board as total capture trash control devices, 
cost approximately $800 to $3,000 depending on the depth of the catch basin.  The price 
quoted includes installation and the insert is made of Stainless Steel 316.   
Furthermore, the price for catch basin opening screen covers, which are designed to 
retain trash at the street level for removal by sweepers, and also to open if there is a 
potential flooding blockage, ranges roughly from $800 to $4,500, depending on the 
opening size of the catch basin.
The City of Los Angeles has currently spent 27 million dollars on a retrofit program to 
install catch basin devices in approximately 30% of its area, with either inserts or screens 
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or both.  Mr. Sedrak states that Los Angeles plans to spend $45 million over the next 3 
years to retrofit the remaining catch basins within the City.  The total number of catch 
basins within the City is approximately 52,000.   

Here are some links to information about the Los Angeles trash control approach: 
http://www.lastormwater.org/Siteorg/program/TMDLs/trashtmdl.htm

http://www.lastormwater.org/Siteorg/download/pdfs/general_info/Request-
Certification-10-06.pdf)

http://www.lastorhttp://www.lastormwater.org/Siteorg/download/pdfs/general_info/Req
uest-Certification-10-06.pdfmwater.org/Siteorg/program/poll_abate/cbscreens.htm ) 

http://www.lastormwater.org/Siteorg/program/poll_abate/cbinserts.htm

http://www.lastormwater.org/Siteorg/program/poll_abate/cbscreens.htm

Additional cost information on various trash capture devices are included in the Santa 
Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) BMP Trash 
Toolbox (July 2007).  The Toolbox contains cost information for both trash capture 
devices and enhanced trash management measure implementation, covers a broad range 
of options and also discusses operation and maintenance costs.  Catch basin screens are 
included with an earlier estimate by the City of Los Angeles of $44 million over 10 
years to install devices in 34,000 inlets.
Litter booms are also discussed with an example from the City of Oakland.  The Damon 
Slough litter boom or sea curtain cost $36,000 for purchase and installation, including 
slough side access improvements for maintenance and trash removal.  Annual 
maintenance costs have been $77,000 for weekly maintenance, which includes use of a 
crane for floating trash removal.  

The costs of the full trash capture device installation required in the Order is 
significantly less than the previous tentative orders requirements for trash capture, as set 
forth in the table below.
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Trash Capture Cost Estimates – Final TO versus previous TOs 

Trash Capture 
Device

Requirement
Acres of Capture 

Cost for 
Trash

Capture
Installation 

Percent of 
Retail/Wholesale

Commercial 
(ABAG 2005) 

Per capita $, 
Population = 

4,533,634

Final TO: 
Implemented in 
Year 4 – 30% of 
Retail/Wholesale 
Commercial 

5527 $ 27,635,000 30% $6.06

Previous TOs:
Implement in 
Year 4, 5% of 
Urban/suburban
land

0.05 X 529,712 = 26,485 
(BASMAA) or 

ABAG 0.05 X 655,015 = 
32,750

$132,425,000
or

$163,750,000

5% of 
Urban/suburban

land

$29
or

$36

30% X 18,426 acres = 5527 acres X $5000/acre = $27,635,000 for four counties for 
installation; maintenance will add an additional cost.  The Permittees may work 
cooperatively to achieve this capture installation requirement, and there is the potential 
for Regional revenue development.  The previous requirement was 5% of (.05 X 
655,015) (529,712 by BASMAA’s count) acres of urban land (from ABAG 2005 table) 
= 32,750 acres, ((26,486 according to BASMAA) X $5000 = $132,000,000).   
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C.11. Mercury Controls 

Fact Sheet Findings in Support of Provision C.11

C.11-1 On August 9, 2006, the Water Board adopted a Basin Plan amendment 
including a revised TMDL for mercury in San Francisco Bay, two new water 
quality objectives, and an implementation plan to achieve the TMDL. The 
State Water Board has approved this Basin Plan amendment, and USEPA 
approval is pending.  C.11-2 through C.11-6 are components of the Mercury 
TMDL implementation plan relevant to implementation through the municipal 
stormwater permit. 

C.11-2 The 2003 load of mercury from urban runoff is 160 kg/yr, and the aggregate 
WLAs for urban runoff is 80 kg/yr and shall be implemented through the 
NPDES stormwater permits issued to urban runoff management agencies and 
Caltrans. The urban stormwater runoff allocations implicitly include all 
current and future permitted discharges, not otherwise addressed by another 
allocation, and unpermitted discharges within the geographic boundaries of 
urban runoff management agencies (collectively, source category) including, 
but not limited to, Caltrans roadway and non-roadway facilities and rights-of-
way, atmospheric deposition, public facilities, properties proximate to stream 
banks, industrial facilities, and construction sites. 

C.11-3 The allocations for this source category shall be achieved within 20 years, 
and, as a way to measure progress, an interim loading milestone of 120 kg/yr, 
halfway between the current load and the allocation, should be achieved 
within 10 years. If the interim loading milestone is not achieved, NPDES-
permitted entities shall demonstrate reasonable and measurable progress 
toward achieving the 10-year loading milestone. 

C.11-4 The NPDES permits for urban runoff management agencies shall require the 
implementation of BMPs and control measures designed to achieve the 
allocations or accomplish the load reductions derived from the allocations. In 
addition to controlling mercury loads, BMPs or control measures shall include 
actions to reduce mercury-related risks to humans and wildlife. Requirements 
in the permit issued or reissued and applicable for the term of the permit shall 
be based on an updated assessment of control measures intended to reduce 
pollutants in stormwater runoff to the MEP and remain consistent with the 
section of this chapter titled, Surface Water Protection and Management—
Point Source Control—Stormwater Discharges.

C.11-5 The following additional requirements are or shall be incorporated into 
NPDES permits issued or reissued by the Water Board for urban runoff 
management agencies. 
a. Evaluate and report on the spatial extent, magnitude, and cause of 

contamination for locations where elevated mercury concentrations exist; 
b. Develop and implement a mercury source control program; 
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c. Develop and implement a monitoring system to quantify either mercury 
loads or loads reduced through treatment, source control, and other 
management efforts; 

d. Monitor levels of methylmercury in discharges; 
e. Conduct or cause to be conducted studies aimed at better understanding 

mercury fate, transport, and biological uptake in San Francisco Bay and 
tidal areas; 

f. Develop an equitable allocation-sharing scheme in consultation with 
Caltrans (see below) to address Caltrans roadway and non-roadway 
facilities in the program area, and report the details to the Water Board; 

g. Prepare an Annual Report that documents compliance with the above 
requirements and documents either mercury loads discharged, or loads 
reduced through ongoing pollution prevention and control activities; and 

h. Demonstrate progress toward (a) the interim loading milestone, or (b) 
attainment of the allocations shown in Individual WLAs (see Table 4-w of 
the Basin Plan  amendment), by using one of the following methods: 

(1) Quantify the annual average mercury load reduced by implementing 
i. Pollution prevention activities, and 
ii. Source and treatment controls. The benefit of efforts to reduce 

mercury-related risk to wildlife and humans should also be 
quantified. The Water Board will recognize such efforts as 
progress toward achieving the interim milestone and the mercury-
related water quality standards upon which the allocations and 
corresponding load reductions are based. Loads reduced as a result 
of actions implemented after 2001 (or earlier if actions taken are 
not reflected in the 2001 load estimate) may be used to estimate 
load reductions. 

(2) Quantify the mercury load as a rolling 5-year annual average using 
data on flow and water column mercury concentrations. 

(3) Quantitatively demonstrate that the mercury concentration of 
suspended sediment that best represents sediment discharged with 
urban runoff is below the suspended sediment target. 

C.11-6 Urban runoff management agencies have a responsibility to oversee various 
discharges within the agencies’ geographic boundaries. However, if it is 
determined that a source is substantially contributing to mercury loads to the 
Bay or is outside the jurisdiction or authority of an agency, the Water Board 
will consider a request from an urban runoff management agency that may 
include an allocation, load reduction, and/or other regulatory requirements for 
the source in question. 

0045597



Municipal Regional Stormwater Permit   NPDES No. CAS612008 
Order No. R2-2009-0074 Appendix I:  Fact Sheet 

Fact Sheet Page App I-81 Date:  October 14, 2009 

Specific Provision C.11 Requirements
The C.11 provisions implement the mercury TMDL and follow the general approach for 
sediment-bound pollutants discussed above where we seek to build our understanding 
and level of certainty concerning control actions by implementing actions in a phased 
approach. We then expand implementation of those actions that prove effective, and 
perhaps scale back or discontinue those that are not effective. Accordingly, there are 
some provisions that will be implemented throughout the Region, some that will be 
tested on a limited basis first before making the decision to expand region-wide in the 
next permit term. Some of the measures are companion measures for efforts targeting 
PCBs.

Provision C.11.a. Mercury is found in a wide variety of consumer products (e.g., 
fluorescent bulbs) that are subject to recycling requirements. These recycling efforts are 
already happening throughout the Region, and Provision C.11.a requires promotion, 
facilitation and/or participation in these region-wide recycling efforts to increase 
effectiveness and public participation. 

Provision C.11.b. The remand resolution of the SF Bay Mercury TMDL made it clear 
that methyl mercury monitoring must be required of all NPDES Permittees. Methyl 
mercury is the most toxic form of mercury, and there is very little information, if any, 
regarding the concentrations of methyl mercury found in urban runoff.  The purpose of 
the monitoring required through this provision is to obtain seasonal information and to 
assess the magnitude and spatial/temporal patterns of methylmercury concentrations in 
urban runoff.

Provisions C.11.c through Provision C.11.f relate to identical C.12 Provisions for 
PCBs. For each of these, sites for pilot studies will primarily be chosen on the basis of 
the potential for reducing PCB loads, but consideration will be given to mercury 
removal in the final design and implementation of the studies. For more information, 
see the fact sheet discussions for 
Provisions C.12.c, d, e, and f and Provision C.2.g.

Provision C.11.g implements the TMDL requirement that Permittees measure mercury 
loads and loads reduced from program activities. There are three options for 
accomplishing this requirement: quantifying mercury loads reduced through 
implemented control measures, quantify mercury loading into the Bay from urban 
runoff, or demonstrating that the concentration of mercury on suspended sediment 
particles is below the sediment target of 0.2 ppm. It is likely that the first option will be 
chosen, and this will require development of an accounting system to establish what 
load reductions result from program activities. This will not be difficult for those 
measures that involve capture and measurement of mercury-containing sediment, but it 
will be more challenging for efforts that do not involve direct measurement. 

Provision C.11.h is equivalent to Provision C.12.h for PCBs and is motivated by the 
same remaining technical uncertainties. 
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Provision C.11.i requires actions that manage human health risk due to mercury and 
PCBs. These may include efforts to communicate the health risks of eating Bay fish and 
other efforts aimed at high risk-communities. 

Provision C.11.j requires an allocation sharing scheme to be developed in cooperation 
with Caltrans. The urban runoff TMDL allocation implicitly includes loads from 
Caltrans facilities. 
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C.12. PCBs Controls 

The C.12 provisions are consistent with the regulatory approach and 
implementation plan of the San Francisco Bay PCBs TMDL adopted by the 
Water Board. They follow the general approach for sediment-bound pollutants 
discussed above where we seek to build our understanding and level of certainty 
concerning control actions by implementing actions in a phased approach. We 
then expand implementation of those actions that prove effective, and perhaps 
scale back or discontinue those that are not effective. Accordingly, there are 
some provisions that will be implemented throughout the region, some that will 
be tested on a limited basis first before making the decision to expand region-
wide in the next permit term. 

Fact Sheet Findings in Support of Provision C.12

C.12-2 On February 13, 2008, the Water Board adopted a Basin Plan amendment 
establishing a TMDL for PCBs in San Francisco Bay and an implementation 
plan to achieve the TMDL. Approval by the State Water Board and USEPA is 
pending. The following excerpts from the TMDL implementation plan are 
relevant to implementation of the municipal stormwater permit. 
“Stormwater runoff wasteload allocations shall be achieved within 20 years and 
shall be implemented through the NPDES stormwater permits issued to 
stormwater runoff management agencies and the California Department of 
Transportation (Caltrans). The urban stormwater runoff wasteload allocations 
implicitly include all current and future permitted discharges, not otherwise 
addressed by another allocation, and unpermitted discharges within the 
geographic boundaries of stormwater runoff management agencies including, but 
not limited to, Caltrans roadway and non-roadway facilities and rights-of-way, 
atmospheric deposition, public facilities, properties proximate to stream banks, 
industrial facilities, and construction sites.
Requirements in each NPDES permit issued or reissued shall be based on an 
updated assessment of best management practices and control measures 
intended to reduce PCBs in urban stormwater runoff. Control measures 
implemented by stormwater runoff management agencies and other entities 
(except construction and industrial sites) shall reduce PCBs in stormwater 
runoff to the maximum extent practicable. Control measures for construction 
and industrial sites shall reduce discharges based on best available technology 
economically achievable. All permits shall remain consistent with Section 4.8 
- Stormwater Discharges. 

In the first five-year permit term, stormwater Permittees will be required to 
implement control measures on a pilot scale to determine their effectiveness 
and technical feasibility. In the second permit term, stormwater Permittees 
will be required to implement effective control measures, that will not cause 
significant adverse environmental impacts, in strategic locations, and to 
develop a plan to fully implement control measures that will result in 
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attainment of allocations, including an analysis of costs, efficiency of control 
measures and an identification of any significant environmental impacts. 
Subsequent permits will include requirements and a schedule to implement 
technically feasible, effective and cost efficient control measures to attain 
allocations. If, as a consequence, allocations cannot be attained, the Water 
Board will take action to review and revise the allocations and these 
implementation requirements as part of adaptive implementation.

In addition, stormwater Permittees will be required to develop and implement 
a monitoring system to quantify PCBs urban stormwater runoff loads and the 
load reductions achieved through treatment, source control and other actions; 
support actions to reduce the health risks of people who consume PCBs-
contaminated San Francisco Bay fish; and conduct or cause to be conducted 
monitoring, and studies to fill critical data needs identified in the adaptive 
implementation section. 

Stormwater runoff management agencies have a responsibility to oversee 
various discharges within the agencies’ geographic boundaries. However, if it 
is determined that a source is substantially contributing to PCBs loads to the 
Bay or is outside the jurisdiction or authority of an agency the Water Board 
will consider a request from an stormwater runoff management agency which 
may include an allocation, load reduction, and/or other regulatory 
requirements for the source in question.” 

C.12-3 Some PCB congeners have dioxin-like properties. Dioxins are persistent, 
bioaccumulative, toxic compounds that are produced from the combustion of 
organic materials in the presence of chlorine. Dioxins enter the air through 
fuel and waste emissions, including diesel and other motor vehicle exhaust 
fumes and trash incineration, and are carried in rain and contaminate soil. 
Dioxins bioaccumulate in fat, and most human exposure occurs through the 
consumption of animal fats, including those from fish.  Therefore, the actions 
targeting PCBs will likely have the simultaneous benefit of addressing a 
portion of the dioxin impairment resulting from dioxin-like PCBs. 

Specific Provision C.12 Requirements
Provision C.12.a. PCBs were used in a variety of electrical devices and equipment, 
some of which still can be found during industrial inspections. Provision C.12.a requires 
the stormwater management agencies to ensure that industrial inspectors can identify 
PCBs or PCB-containing equipment during their inspections and make sure appropriate 
agencies are notified if they are found. There is enough experience and/or background 
knowledge about the presence of such PCB-containing equipment that this measure 
should be implemented region-wide during this permit term. 

Provision C.12.b. PCBs are used in a variety of building materials like caulks and 
adhesives. PCBs contained in such materials can be liberated and transported in runoff 
during and after demolition and renovation activities. At this point, it is not known how 
extensive this type of PCB contamination is in the region. Therefore, the expectation for 
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this permit term is that Permittees conduct  pilot studies (Provision C.12.b) that includes 
evaluation of the presence of PCBs in such materials, sampling and analysis, and BMP 
development to prevent PCBs in these materials from being released into the 
environment during demolition and renovation. Conducting these pilot tests and 
reporting results will help determine if control measures for PCBs from these sources 
should be implemented in a more widespread fashion in the next permit term. 

Provisions C.12.c and C.12.d form the core of PCB-related efforts for this permit term, 
and these efforts are crucial for the iterative development of effective control measures 
for PCBs and other sediment-bound pollutants in future permit terms. The overarching 
purpose of these two provisions is to conduct five comprehensive pilot studies in 
locations known to contain high levels of PCBs. The pilot studies will involve a 
combination of efforts including abatement of the on-land PCB contamination 
(Provision C.12.c) as well as exploration of sediment management practices (C.12.d) 
that can be implemented by municipalities to control migration of the PCBs away from 
the source of contamination. We expect that a suite of control measures will be applied 
in these five pilot regions to determine the optimum suite of measures for controlling 
PCB contamination and preventing its transport through the storm drain system. The 
lessons learned through these pilot efforts will inform the direction of future efforts 
targeting contaminated zones throughout the Region in subsequent permit terms. 

Provision C.12.e. One promising management practice for addressing a wide range of 
sediment-bound contaminants, including PCBs is on-site treatment. Provision C.12.e 
requires selection of 10 locations for pilot studies spanning treatment types as described 
in the Provision. This effort can be conducted in conjunction with Provision C.12.d such 
that on-site treatment efforts conducted as part of C.12.d can be counted toward 
accomplishing C.12.e requirements. 

Provision C.12.f. Another promising management practice is the diversion of certain 
flows to the sanitary sewers to be treated by the local POTWs. Provision C.12.f requires 
an evaluation of locations for diversion pilot studies and implementation of pilot studies 
at five pump stations. This effort can be conducted in conjunction with Provision C.12.d 
such that POTW diversion efforts conducted as part of C.12.d can be counted toward 
accomplishing C.12.f requirements.  Also see discussion under Provision C.2.g. 

Provision C.12.g requires, consistent with the approach taken in the PCBs TMDL, 
development of a monitoring system to quantify PCBs loads and loads reduced through 
source control, treatment and other management measures. This monitoring system will 
be used to determine progress toward meeting TMDL load allocations. This system 
should establish the baseline loading or loads reduced against which to compare future 
loading and load reductions. 

Provision C.12.h. There are still uncertainties surrounding the magnitude and nature of 
PCBs reaching the Bay in urban runoff and the ultimate fate of such PCBs, including 
biological uptake. Provision C.12.h requires that Permittees ensure that fate and 
transport studies of PCBs in urban runoff are completed. 
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Provision C.12.i. requires actions that manage human health risk due to mercury and 
PCBs. These may include efforts to communicate the health risks of eating Bay fish and 
other efforts aimed at high risk-communities.
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C.13. Copper Controls 

Chronic and acute site-specific objectives (SSOs) for dissolved copper have 
been established in all segments of San Francisco Bay. The plan to implement 
the SSOs and ensure the achievement and ongoing maintenance of the SSOs in 
the entire Bay includes two types of actions for urban runoff management 
agencies. These actions from the SSO implementation are implemented through 
this permit as provisions to control urban runoff sources of copper as well as 
measures to resolve remaining technical uncertainties for copper fate and effects 
in the Bay. 

The control measures for urban runoff target significant sources of copper 
identified in a report produced in 2004 for the Clean Estuary Partnership.120 This 
report updated information on sources of copper in urban runoff, loading 
estimates and associated level of uncertainty, and summarized feasible control 
measures and priorities for further investigation. Accordingly, the permit 
provisions target major sources of copper including vehicle brake pads, 
architectural copper, copper pesticides, and industrial copper use. 

Fact Sheet Findings in Support of Provision C.13.

C.13-1 Urban runoff is a conveyance mechanism by which copper reaches San 
Francisco Bay. 

C.13-2 Copper has the reasonable potential to cause or contribute to exceedances of 
copper water quality standards in San Francisco Bay.

C.13-3 Site specific water quality objectives for dissolved copper have already been 
adopted for South San Francisco Bay will soon be adopted for the rest of the 
Bay.

C.13-4 The Permit requirements to control copper to the MEP are necessary to 
implement and support ongoing achievement of the site-specific water quality 
objectives.

Specific Provision C.13. Requirements
Provision C.13.a. Copper is used as an architectural feature in roofs, gutters and 
downspouts. When these roofs are cleaned with aggressive cleaning solutions, 
substantial amounts of copper can be liberated. The provision C.13.a for architectural 
copper involves a variety of strategies ranging from BMPs to prohibition against 
discharge of these cleaning wastes to the storm drain. 

120 TDC (TDC Environmental). 2004. Copper Sources in Urban Runoff and Shoreline Activities. Prepared for the 
Clean Estuary Partnership. 
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Provision C.13.b. Copper is commonly used as an algaecide in pools, spas, and 
fountains. The provision C.13.b prohibits discharge to the storm drain of copper-
containing wastewater from such amenities. 

Provision C.13.c. Vehicle brake pads are a large source of copper to the urban 
environment. There are cooperative efforts (e.g., the Brake Pad Partnership) evaluating 
the potential effects of brake wear debris on water quality. This cooperative effort could 
result in voluntary actions to reduce the amount of copper in automobile brake pads. 
However, this voluntary reduction is uncertain, and some aftermarket brake pads are 
possibly unaffected by the voluntary action. Moreover, the benefits of copper content 
reduction might be slowly realized because there is a great deal of wear debris already 
deposited on watersheds, and this wear debris will continue to be deposited as long as 
copper-containing brake pads are in use. Therefore, there might need to be additional 
measures addressing copper-containing wear debris on the part of urban stormwater 
management agencies. Provision C.13.c requires ongoing participation in the 
cooperative efforts of the Partnership. 

Provision C.13.d Some industrial facilities likely use copper or have sources of 
copper (e.g., plating facilities, metal finishers, auto dismantlers).  This control measure 
requires municipalities to include these facilities in their inspection program plans.  

The most recent Staff Report121 for the SSOs north of the Dumbarton Bridge also 
describes several areas of remaining technical uncertainty, and Provision C.13.e
requires studies to address these uncertainties. Two of these areas are of particular 
concern, and urban runoff management agencies are required to conduct or cause to be 
conducted studies to help resolve these two uncertainties. 

The first uncertainty concerns copper’s tendency, even at low concentrations, to cause a 
variety of sublethal (not resulting in death, but in impaired function) effects. The studies 
documenting such effects have, so far, been conducted in the laboratory in experiments 
modeling freshwater systems, and many of them have not yet been published. A number 
of uncertainties need to be resolved before interpretation and extension to marine or 
estuarine systems can be attempted.122

The second uncertainty is that surface sediment samples have exhibited toxicity to test 
organisms at a number of sites throughout the Bay. Research has shown that sediment 
toxicity to bivalve embryos is caused by “elevated concentrations of divalent 
cations….with copper as the most probable cause of toxicity.” Additional studies are 
needed to further examine whether water and sediment toxicity tests used in the RMP 
are accurate predictors of impacts on the Bay’s aquatic and benthic communities. 

121 SFBRWQCB (San Francisco Bay Regional Water Quality Control Board). 2007. Copper Site-Specific Objectives 
in San Francisco Bay: Proposed Basin Plan Amendment and Draft Staff Report. June. 

122 Ibid. 
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C.14. Polybrominated Diphenyl Ethers (PBDE), Legacy Pesticides and 
Selenium

This section is predicated on the fact that legacy pesticides, PBDEs, and 
selenium are either known to impair or potentially impair Bay and tributary 
beneficial uses. Further, urban stormwater is a likely or potential cause or 
contributor to such impairment. The requirements for this permit term are 
primarily information gathering consistent with Provision C.1. Namely, this 
provision requires that Permittees gather information on a number of pollutants 
of concern (e.g., PBDEs, DDT, dieldrin, chlordane, selenium) for which TMDLs 
are planned or are in the early stages of development.

The goals of the provisions in this section are the following: One goal is to 
determine the concentrations and distribution of these pollutants and if urban 
runoff is a conveyance mechanism associated with their possible impairment of 
San Francisco Bay.

A second goal is to gather and provide information to allow calculation of 
PBDEs, legacy pesticides, and selenium loads to San Francisco Bay from urban 
runoff conveyance systems. A third goal is to identify control measures and/or 
management practices to eliminate or reduce discharges of PBDEs, legacy 
pesticides, or selenium conveyed by urban runoff conveyance systems. The 
Permittees are encouraged to work with the other municipal stormwater 
management agencies in the Bay Region to implement a plan to identify, assess, 
and manage controllable sources of these pollutants in urban runoff. The control 
actions initiated for PCBs will form the core of initial actions targeting sediment 
bound pollutants like these. It is very likely that some of these PCB control 
measures (see Provision C.12) warrant consideration for the control of sediment 
bound pollutants like PBDEs, legacy pesticides, and possibly others as well. 
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C.15. Exempted and Conditionally Exempted Discharges 

Legal Authority

Broad Legal Authority: CWA section 402(p)(3)(B)(ii-iii), CWC section 1337, and 
Federal NPDES regulation 40 CFR 122.26(d)(2)(i)(B, C, D, E, and F) and 40 CFR 
122.26(d)(2)(iv).

Specific Legal Authority: Federal NPDES regulations 40 CFR 122.26(d)(2)(iv)(B) 
requires MS4 operators, “to detect and remove (or require the discharger to the 
municipal separate storm sewer to obtain a separate NPDES permit for) illicit 
discharges and improper disposal into the storm sewer.” 

Federal NPDES regulation 40 CFR 122.26(d)(2)(iv)(B)(1) provides that the Permittees 
shall prevent all types of illicit discharges into the MS4 except for certain non-
stormwater discharges. 

Fact Sheet Findings in Support of Provision C.15.
Prohibition A.1. effectively prohibits the discharge of non-stormwater discharges into 
the storm sewer system.  However, we recognize that certain types of non-stormwater 
discharges may be exempted from this prohibition if they are unpolluted and do not 
violate water quality standards.  Other types of non-stormwater discharges may be 
conditionally exempted from Prohibition A.1. if the discharger employs appropriate 
control measures and BMPs prior to discharge, and monitors and reports on the 
discharge.

Specific Provision C.15. Requirements
Provision C.15.a.  Exempted Non-Stormwater Discharges.  This section of the 
Permit identifies the types of non-stormwater discharges that are exempted from 
Discharge Prohibition A.1. if such discharges are unpolluted and do not violate water 
quality standards. If any exempted non-stormwater discharge is identified as a source of 
pollutants to receiving waters, the discharge shall be addressed as a conditionally 
exempted discharge and must meet the requirements of Provision C.15.b. 

Provision C.15.b.  Conditionally Exempted Non-Stormwater Discharges.  This 
section of the Permit identifies the types of non-stormwater discharges that are 
conditionally exempted from Discharge Prohibition A.1. if they are identified by 
Permittees or the Executive Officer as not being sources of pollutants to receiving 
waters. To eliminate adverse impacts from such discharges, project proponents shall 
develop and implement appropriate pollutant control measures and BMPs, and where 
applicable, shall monitor and report on the discharges in accordance with the 
requirements specified in Provision C.15.b. The intent of Provision C.15.b.’s 
requirements is to facilitate Permittees in regulating these non-stormwater discharges to 
the storm drains since the Permittees have ultimate responsibility for what flows in 
those storm drains to receiving waters.  For all planned discharges, the nature and 
characteristic of the discharge must be verified prior to the discharge so that effective 
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pollution control measures are implemented, if deemed necessary. Such preventative 
measures are cheaper by far than post-discharge cleanup efforts. 

Provision C.15.b.i.(1).  Pumped Groundwater from Non Drinking Water 
Aquifers. These aquifers tend to be shallower than drinking water aquifers and 
more subject to contamination.  The wells must be purged prior to sample 
collection.  Since wells are purged regularly, this section of the Permit requires 
twice a year monitoring of these aquifers.  Pumped groundwater from non 
drinking water aquifers, which are owned and/or operated by Permittees who 
pump groundwater as drinking water, are conditionally exempted as long as the 
discharges meet the requirements in this section of the Permit.   

Provision C.15.b.i.(2).  Pumped Groundwater, Foundation Drains, and 
Water from Crawl Space Pumps and Footing Drains.    This section of the 
Permit encourages these types of discharges to be directed to landscaped areas or 
bioretention units, when feasible.  If the discharges cannot be directed to 
vegetated areas, it requires testing to determine if the discharge is 
uncontaminated.   Uncontaminated discharges shall be treated, if necessary, to 
meet specified discharge limits for turbidity and pH.  
Provision C.15.b.ii.  Air Conditioning Condensate. Small air conditioning units 
are usually operated during the warm weather months.  The condensate from 
these units are uncontaminated and unlikely to reach a storm drain or waters of 
the State because they tend to be low in volume and tend to evaporate or percolate 
readily. Therefore, condensate from small air conditioning units should be 
discharged to landscaped areas or the ground.  Commercial and industrial air 
conditioning units tend to produce year-round continuous flows of condensate.  It 
may be difficult to direct a continuous flow to a landscaped area large enough to 
accommodate the volume.  While the condensate tends to be uncontaminated, it 
picks up contaminates on its way to the storm drain and/or waters of the State and 
can contribute to unnecessary dry weather flows.  Therefore, discharges from new 
commercial and industrial air conditioning units should be discharged to 
landscaped areas, if they can accommodate the continuous volume, or to the 
sanitary sewer, with the local sanitary sewer agency’s approval.  If none of these 
options are feasible, air conditioning condensate can be directly discharged into 
the storm drain.  If descaling or anti-algal agents are used to treat the air 
conditioning units, residues from these agents must be properly disposed of. 

Provision C.15.b.iii.  Planned, Unplanned, and Emergency Discharges of the 
Potable Water System..  Potable water discharges contribute pollution to water 
quality in receiving waters because they contain chlorine or chloramines, two very 
toxic chemicals to aquatic life.  Potable water discharges can cause erosion and 
scouring of stream and creek banks, and sedimentation can result if effective 
BMPs are not implemented.  Therefore, appropriate dechlorination and 
monitoring of chlorine residual, pH and turbidity, particularly for planned 
discharges of potable water, are crucial to prevent adverse impacts in the 
receiving waters. 
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This section of the Permit requires Permittees to notify Water Board staff at least 
one week in advance for planned discharges of potable water with a flowrate of 
250,000 gpd or more or a total 500,000 gallons or more. These planned discharges 
must meet specified discharge benchmarks for chlorine residual, pH, and 
turbidity. 

To address unplanned discharges of potable water such as non-routine water line 
breaks, leaks, overflows, fire hydrant shearing, and emergency flushing, this 
section of the Permit requires Permittees to implement administrative BMPs such 
as source control measures, managerial practices, operations and maintenance 
procedures or other measures to reduce or prevent potential pollutants from being 
discharged during these events. This Provision also contains specific notification 
and monitoring requirements to assess immediate and continued impacts to water 
quality when these events happen.
This section of the Permit acknowledges that in cases of emergency discharge, 
such as from firefighting and disasters, priority of efforts shall be directed toward 
life, property, and the environment, in that order.  Therefore, Permittees are 
required to implement BMPs that do not interfere with immediate emergency 
response operations or impact public health and safety. Reporting requirements 
for such events shall be determined by Water Board staff on a case-by-case basis. 

Provision C.15.b.iv. Individual Residential Car Washing.  Soaps and 
automotive pollutants such as oil and metals can be discharged into storm drains 
and waterbodies from individual residential car washing activities.  However, it is 
not feasible to prohibit individual residential car washing because it would require 
too much resources for the Permittees to regulate the prohibition.  This section of 
the Permit requires Permittees to encourage residents to implement BMPs such as 
directing car washwaters to landscaped areas, using as little detergent as possible, 
and washing cars at commercial car washing facilities. 

Provision C.15.b.v.  Swimming Pool, Hot tub, Spa, and Fountain Water 
Discharges.   These types of discharges can potentially contain high levels of 
chlorine and copper.  Permittees shall prohibit the discharge of such waters that 
contain chlorine residual, copper algaecide, filter backwash, or other pollutants to 
the storm drains or to waterbodies.  High flow rates into the storm drain or 
waterbody could cause erosion and scouring of the stream or creek banks.  These 
types of discharges should be directed to landscaped areas large enough to 
accommodate the volume or to the sanitary sewer, with the local sanitary sewer’s 
approval.  If these discharge options are not feasible and the swimming pool, hot 
tub, spa, or fountain water discharges must enter the storm drain, they must be 
dechlorinated to non-detectable levels of chlorine and they must not contain 
copper algaecide.  Flow rate should be regulated to minimize downstream erosion 
and scouring.  We strongly encourage local sanitary sewer agencies to accept 
these types of non-stormwater discharges, especially for new and rebuilt ones 
where a connection could be achieved with marginal effort.  This Provision also 
requires Permittees to coordinate with local sanitary agencies in these efforts. 
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Provision C.15.b.v.i.  Irrigation Water, Landscape Irrigation, and Lawn or 
Garden Watering.  Fertilizers and pesticides can be washed off of landscaping 
and discharged into storm drains and waterbodies.  However, it is not feasible to 
prohibit excessive irrigation because it would require too much resource for the 
Permittees to regulate such a prohibition.  It is also not feasible for individual 
Permittees to ban the use fertilizers and pesticides.  This section of the Permit 
requires Permittees to promote and/or work with potable water purveyors to 
promote measures that minimize runoff and pollutant loading from excess 
irrigation, such as conservation programs, outreach regarding overwatering and 
less toxic options for pest control and landscape management, the use of drought 
tolerant and native vegetation, and to implement appropriate illicit discharge 
response and enforcement for ongoing, large-volume landscape irrigation runoff 
to the storm drains. 
Provision C.15.b.vii.  requires Permittees to identify and describe additional 
types and categories of discharges not listed in Provision C.15.b., that they 
propose to conditionally exempt from Prohibition A.1., in periodic submittals to 
the Executive Officer. 
Provision C.15.b.viii. establishes a mechanism to authorize under the Permit non-
stormwater discharges owned or operated by the Permittees. 
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Attachment J: Standard NPDES Stormwater Permit Provisions 

The following legal authority applies to Attachment J:  

Broad Legal Authority: CWA sections 402(p)(3)(B)(ii-iii), CWC section 13377, and federal 
NPDES regulations 40 CFR 122.26(d)(2)(i)(B, C, D, E, and F) and 40 CFR 122.26(d)(2)(iv).

Specific Legal Authority: Standard provisions, reporting requirements, and notifications are 
consistent to all NPDES permits and are generally found in federal NPDES regulation 40 CFR
122.41.

Attachment J includes Standard Provisions. These Standard Provisions ensure that NPDES 
stormwater permits are consistent and compatible with USEPA’s federal regulations. Some 
Standard Provision sections specific to publicly owned sewage treatment works are not included 
in Attachment J.  
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Fact Sheet Attachment 6.1 

Construction Inspection Data
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Problem(s) Observed Resolution

Facility/Site
Inspected 

Inspection
Date

Weather
During

Inspection

Inches of 
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Since Last 
Inspection
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En
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rc
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t Comments/
Rationale for 

Longer
Compliance Time 

Panoramic 
Views

9/30/08 Dry 0 Written Notice 
x

Driveway not 
stabilized

Panoramic 
Views

10/15/08 Dry 0.5   
x

50' of driveway 
rocked. 

Panoramic 
Views

11/15/08 Rain 3 Stop Work 

x x x

Uncovered graded lots 
eroding; Sediment 
entering a stormdrain 
that didn't have 
adequate protection. 

Panoramic 
Views

11/15/08 Drizzling 0.25   
x

Lots blanketed.  Storm 
drains pumped.  Street 
cleaned.

Panoramic 
Views

12/1/08 Dry 4 Verbal 
Warning x

Porta potty next to 
stormdrain. x

Porta potty moved 
away from stormdrain. 

Panoramic 
Views

1/15/08 Rain 3.25 Written 
Warning 

x x

Fiber rolls need 
maintenance; Tire 
wash water flowing 
into street 

Panoramic 
Views

1/25/09 Dry 0   
x

Fiber rolls replaced. 
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Problem(s) Observed Resolution

Facility/Site
Inspected 

Inspection
Date

Weather
During
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Inches of 
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Since Last 
Inspection
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Response

Level
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Specific Problem(s) 
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ix
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N
ee

d 
M

or
e 
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rc
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t Comments/
Rationale for 

Longer
Compliance Time 

Panoramic 
Views

2/28/09 Rain 2.4 Stop Work 

x x x

Slope erosion control 
failed.  Fiber rolls at 
the bottom of the hill 
flattened.  Sediment 
laden discharge 
skipping protected 
stormdrains and 
entering unprotected 
stormdrains. 

Panoramic 
Views

2/28/09 Rain 0.1   

x

Fiber rolls replaced.  
Silt fences added. 
More stormdrains 
protected.  Streets 
cleaned.  Slope too 
soggy to access. 

Panoramic 
Views

3/15/09 Dry 1 Citation with 
Fine x x

Paint brush washing 
not designated x

Street and storm 
drains cleaned. Slopes 
blanketed. 

Panoramic 
Views

4/1/09 Dry 0.5 Citation with 
Fine x

Concrete washout 
overflowed; Evidence 
of illicit discharge 

Panoramic 
Views

4/15/09 Dry 0   
x

Concrete washout 
replaced; Storm drain 
and line cleaned. 
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Fact Sheet Attachment 10.1 

303(d) Trash Resolution and Staff Report 
February 2009 

Available at 
http://www.waterboards.ca.gov/sanfranciscobay/board_decisions/ad

opted_orders/2009/R2-2009-0008.pdf
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ATTACHMENT  A 

Provision C.3.b. 
Sample Reporting Table 
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Provision C.3.b. Sample Reporting Table  
Regulated Projects Approved During the Reporting Period 07/08 to 06/09 

City of Eden Annual Report FY 2008-09

Project Name, 
Project Number, 

Location, 
Street Address, 

Name of 
Developer, 

Project Phase 
No.,1

Project Type & 
Description 

Project
Watershed2

Total Site 
Area,

Total Area of 
Land

Disturbed 

Total New 
and/or

Replaced 
Impervious 

Surface Area3

Total Pre- 
and Post-

Project
Impervious 

Surface 
Area4

Status of 
Project5

Source
Control 

Measures 

Site Design 
Measures 

Treatment 
Systems 
Installed6

Operation & 
Maintenance 

Responsibility 
Mechanism 

Hydraulic 
Sizing

Criteria

Alternative 
Compliance
Measures7,8

HM
Controls9,10

Private Projects

Nirvana Estates; 
Project #05-122; 
Property bounded 
by Paradise 
Lane, Serenity 
Drive, and 
Eternity Circle; 
Eden, CA

Heavenly 
Homes; 
Phase 1; 
Construction of 
156 single-family 
homes and 45 
townhomes with 
commercial 
shops and 
underground 
parking.

Runoff from 
site drains to 
Babbling
Brook 

25 acres site 
area,

21 acres 
disturbed

20 acres new 20 acres 
post-project 

Application 
submitted
12/29/07,
Application 
deemed 
complete 
1/30/08,
Project 
approved
7/16/08

Stenciled
inlets, street 
sweeping, 
covered
parking, car 
wash pad 
drains to 
sanitary 
sewer 

Pervious 
pavement
for all 
driveways,
sidewalks, 
and
commercial 
plaza

vegetated
swales, 
detention
basins,  

Conditions of 
Approval
require 
Homeowners 
Association to 
perform regular 
maintenance.  
Written record 
will be made 
available to City 
inspectors. 

WEF
Method n/a

Contra
Costa sizing 
charts used 
to design 
detention
basin at 
Peace Park.  
Also 
contributed 
to in-stream 
projects in 
Babbling
Brook 

Barter Heaven; 
Project #05-345; 
Shoppers Lane & 
Bargain Avenue; 
14578 Shoppers 
Lane, Eden, CA 

Deals Galore 
Development 
Co.;
Demolition of 
strip mall and 
parking lot and 
construction of 
500-unit 5-story 
shopping mall 
with
underground 
parking and 
limited outdoor 
parking.

Runoff from 
site drains to 
Bargain River 

5 acres site 
area,

3 acres 
disturbed

1 acre new,  
2 acres 

replaced 

3.5 acres 
pre-project, 
4.5 acres 

post-project 

Application 
submitted
7/9/08,
Application 
deemed 
complete 
8/2/08,
Project 
approved
12/12/08

Stenciled
inlets, trash 
enclosures, 
underground 
parking, street 
sweeping 

One-way
aisles to 
minimize
outdoor 
parking
footprint;
roof drains 
to planter 
boxes

tree wells with 
bioretention; 
planter boxes 
with
bioretention 

Conditions of 
Approval
require property 
owner 
(landlord) to 
perform regular 
maintenance.  
Written record 
will be made 
available to City 
inspectors. 

BMP
Handbook 

Method

$ 250,000 paid 
to Renew 
Regional 
Project 
sponsored by 
Riverworks 
Foundation, 
243 Water 
Way, Eden,
CA 408-345-
6789

Renew 
Project 
includes 
treatment
and HM 
Controls
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Provision C.3.b. Sample Reporting Table  
Regulated Projects Approved During the Reporting Period 07/08 to 06/09 

City of Eden Annual Report FY 2008-09

Project Name, 
Project Number, 

Location, 
Street Address, 

Name of 
Developer, 

Project Phase 
No.,1

Project Type & 
Description 

Project
Watershed2

Total Site 
Area,

Total Area of 
Land

Disturbed 

Total New 
and/or

Replaced 
Impervious 

Surface Area3

Total Pre- 
and Post-

Project
Impervious 

Surface 
Area4

Status of 
Project5

Source
Control 

Measures 

Site Design 
Measures 

Treatment 
Systems 
Installed6

Operation & 
Maintenance 

Responsibility 
Mechanism 

Hydraulic 
Sizing

Criteria

Alternative 
Compliance
Measures7,8

HM
Controls9,10

New Beginnings; 
Project No. #05-
456;
Hope Street & 
Chance Road; 
567 Hope 
Boulevard, Eden, 
CA

Fresh Start 
Corporation;  
Demolition of 
abandoned 
warehouse and 
construction of a 
5-story building 
with 250 low-
income rental 
housing units. 

Runoff from 
site drains to 
Poor Man 
Creek 

5 acres site 
area,

100,000 ft2

disturbed

1 acre 
replaced 

2 acres pre-
project, 

1 acre post-
project 

Application 
submitted
2/9/09,
Application 
deemed 
complete 
4/10/09;
Project 
approved
6/30/09

Trash 
enclosures, 
underground 
parking, street 
sweeping, car 
wash pad 
drains to 
sanitary 
sewer 

roof drains 
to
landscaping 

parking runoff 
flows to six 
bioretention 
units/gardens 

Conditions of 
Approval
require property 
owner 
(landlord) to 
perform regular 
maintenance.  
Written record 
will be made 
available to City 
inspectors. 

BMP
Handbook 

Method n/a n/a

Public Projects

Gridlock Relief, 
Project No. #05-
99,
ABC Blvd 
between Main 
and Huett 
Streets,
Eden, CA 

City of Eden. 
Widening of 
ABC Blvd from 4 
to 6 lanes 

Runoff from 
site drains to 
Congestion 
River 

6 acres site 
area,

3 acres 
disturbed

2 acres new, 
1 acre 

replaced 

4 acres pre-
project, 
6 acres 

post-project 

Application 
submitted
7/9/06,
Application 
deemed 
complete 
10/6/08,
Project 
approved
12/9/08,
Constructio
n scheduled 
to begin 
7/10/09

none

ABC Blvd 
sloped to 
drain runoff 
into
landscaped 
areas in 
median

Runoff leaving 
underdrain 
system of 
landscaped 
median is 
pumped to 
bioretention 
gardens along 
either side of 
ABC Blvd

Signed
statement from 
City of Eden 
assuming post-
construction 
responsibility
for treatment 
BMP
maintenance. 

WEF
Method n/a

BAHM used 
to design 
and size 
stormwater 
treatment
units so that 
increased 
runoff is 
detained. 

0045618



Municipal Regional Stormwater Permit  NPDES No. CAS612008 
Order No. R2-2009-0074 Attachment A 

Attachment A Page A-4 Date:  October 14, 2009 

Sample Reporting Table C.3.b. Footnotes

1. If a project is being constructed in Phases, use a separate row entry for each Phase. 

2. State the watershed(s) that the Regulated Project drains to.  Optional but recommended:  Also state the downstream watershed(s).

3. State both the total new impervious surface area and the total replaced impervious surface area, as applicable. 

4. For redevelopment projects state both the pre-project impervious surface area and the post-project impervious surface area. 

5. State project application date; application deemed complete date; and final, major, staff-level discretionary review and approval date. 

6. List stormwater treatment system(s) installed onsite or at a joint stormwater treatment system facility. 

7. For Alternative Compliance at an offsite location in accordance with Provision C.3.e.i.(1), on a separate page, give a discussion of the alternative compliance site including the information 
specified in Provision C.3.b.v.(1)(m)(i) for the offsite project. 

8. For Alternative Compliance by paying in-lieu fees in accordance with Provision C.3.e.i.(2), on a separate page, provide the information specified in Provision C.3.b.v.(1)(m)(ii) for the Regional 
Project.

9. If HM control is not required, state why not. 

10. If HM control is required, state control method used (e.g., method to design and size device(s) or method(s) used to meet the HM Standard, and description of device(s) or method(s) used, such 
as detention basin(s), biodetention unit(s), regional detention basin, or in-stream control). 
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Instructions for Provision C.3.b. Sample Reporting Table

1. Project Name, Number, Location, and Street Address – Include the following 
information: 

Name of the project 
Number of the project (if applicable) 
Location of the project with cross streets 
Street address of the project (if available) 

2. Name of Developer, Project Phase Number, Project Type, and Project Description – 
Include the following information: 

Name of the developer 
Project phase name and/or number (only if the project is being developed in phases) – 
each phase should have a separate row entry 
Type of development (i.e., new and/or redevelopment) 
Description of development (e.g., 5-story office building, residential with 160 single-
family homes with five 4-story buildings to contain 200 condominiums, 100 unit 2-
story shopping mall, mixed use retail and residential development (apartments), 
industrial warehouse) 

3. Project Watershed
State the watershed(s) that the Project drains into 
Optional but recommended: Also state the downstream watershed(s) 

4. Total Site Area and Total Area of Land Disturbed – State the total site area and the total 
area of land disturbed. 

5. Total New and/or Replaced Impervious Surface Area 
State the total new impervious surface area 
State the total replaced impervious surface area, as applicable 

6. Total Pre- and Post-Project Impervious Surface Area – For redevelopment projects, 
state both the pre-project impervious surface area and the post-project impervious surface 
area.

7. Status of Project – Include the following information:  
Project application submittal date 
Project application deemed complete date 
Final, major, staff-level discretionary review and approval date 

8. Source Control Measures – List all source control measures that have been or will be 
included in the project.
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9. Site Design Measures – List all site design measures that have been or will be included in 
the project. 

10. Treatment Systems Installed – List all post-construction stormwater treatment system(s) 
installed onsite and/or at a joint stormwater treatment system facility.  

11. Operation and Maintenance Responsibility Mechanism – List the legal mechanism(s) 
that have been or will be used to assign responsibility for the maintenance of the post-
construction stormwater treatment systems. 

12. Hydraulic Sizing Criteria Used – List the hydraulic sizing criteria used for the Project. 

13. Alternative Compliance Measures 
Option 1:  LID Treatment at an Offsite Location (Provision C.3.e.i.(1)) – On a 
separate page, give a discussion of the alternative compliance project including the 
information specified in Provision C.3.b.v.(1)(m)(i) for the offsite project. 
Option 2:  Payment of In-Lieu Fees (Provision C.3.e.i.(2)) – On a separate page, 
provide the information specified in Provision C.3.b.v.(1)(m)(ii). 

14. HM Controls  
If HM control is not required, state why not 
If HM control is required, state control method used (e.g., method to design and size 
device(s), method(s) used to meet the HM Standard, and description of device(s) or 
method(s) used, such as detention basin(s), biodetention unit(s), regional detention 
basins, or in-stream control)  

0045621



Municipal Regional Stormwater Permit   NPDES No. CAS612008 
Order No. R2-2009-0074 Attachment B 

Attachment B Page B-1 Date: October 14, 2009 

ATTACHMENT  B 

Provision C.3.g. 
Alameda Permittees

Hydromodification Management Requirements 
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l

Alameda Permittees Hydromodification Management Requirements 

1. On-site and Regional Hydromodification Management (HM) Control Design Criteria 
a. Range of flows to control:  Flow duration controls shall be designed such that post-project 

stormwater discharge rates and durations match pre-project discharge rates and durations 
from 10 percent of the pre-project 2-year peak flow123 up to the pre-project 10-year peak 
flow, except where the lower endpoint of this range is modified as described in Section 6 
of this Attachment. 

b. Goodness of fit criteria:  The post-project flow duration curve shall not deviate above the 
pre-project flow duration curve by more than 10 percent over more than 10 percent of the 
length of the curve corresponding to the range of flows to control. 

c. Allowable low flow rate:  Flow control structures may be designed to discharge 
stormwater at a very low rate that does not threaten to erode the receiving waterbody. 
This flow rate (also called Qcp124) shall be no greater than 10 percent of the pre-project 
2-year peak flow unless a modified value is substantiated by analysis of actual channe
resistance in accordance with an approved User Guide as described in Section 6 of this 
Attachment. 

d. Standard HM modeling:  On-site and regional HM controls designed using the Bay Area 
Hydrology Model (BAHM125) and site-specific input data shall be considered to meet the 
HM Standard. Such use must be consistent with directions and options set forth in the 
most current BAHM User’s Manual.126 Permittees shall demonstrate to the satisfaction of 
the Executive Officer that any modifications of the BAHM made are consistent with the 
requirements of this Attachment and Provision C.3.f. 

e. Alternate HM modeling and design:  The project proponent may use a continuous 
simulation hydrologic computer model127 to simulate pre-project and post-project runoff 
and to design HM controls. To use this method, the project proponent shall compare the 

123  Where referred to in this Order, the 2-year peak flow is determined using a flood frequency analysis procedure 
based on USGS Bulletin 17 B to obtain the peak flow statistically expected to occur at a 2-year recurrence 
interval. In this analysis, the appropriate record of hourly rainfall data (e.g., 35–50 years of data) is run through a 
continuous simulation hydrologic model, the annual peak flows are identified, rank ordered, and the 2-year peak 
flow is estimated.  Such models include USEPA’s Hydrologic Simulation Program—Fortran (HSPF), U.S. Army 
Corps of Engineers’ Hydrologic Engineering Center-Hydrologic Modeling System (HEC-HMS), and USEPA’s 
Storm Water Management Model (SWMM). 

124  Qcp is the allowable low flow discharge from a flow control structure on a project site. It is a means of 
apportioning the critical flow in a stream to individual projects that discharge to that stream, such that cumulative 
discharges do not exceed the critical flow in the stream.  

125 The Bay Area Hydrology Model – A Tool for Analyzing Hydromodification Effects of Development Projects and 
Sizing Solutions, Bicknell, J., D. Beyerlein, and A. Feng, September 26, 2006. Available at  
http://www.scvurppp-w2k.com/permit_c3_docs/Bicknell-Beyerlein-Feng_CASQA_Paper_9-26-06.pdf 

126 The Bay Area Hydrology Model – A Tool for Analyzing Hydromodification Effects of Development Projects and 
Sizing Solutions, Bicknell, J., D. Beyerlein, and A. Feng, September 26, 2006. Available at  
http://www.scvurppp-w2k.com/permit_c3_docs/Bicknell-Beyerlein-Feng_CASQA_Paper_9-26-06.pdf 

127  Such models include US EPA’s Hydrologic Simulation Program—Fortran (HSPF), U.S. Army Corps of 
Engineers Hydrologic Engineering Center-Hydrologic Modeling System (HEC-HMS), and USEPA’s Surface 
Water Management Model (SWMM). 
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pre-project and post-project model output for a rainfall record of at least 30 years, and 
shall show that all applicable performance criteria in 1.a-e above are met. 

2. Impracticability Provision 
Where conditions (e.g., extreme space limitations) prevent a project from meeting the HM 
Standard for a reasonable cost, and where the project’s runoff cannot be directed to a 
regional HM control within a reasonable time frame, and where an in-stream measure is not 
practicable, the project shall use (1) site design for hydrologic source control, and
(2) stormwater treatment measures that collectively minimize, slow, and detain128 runoff to 
the maximum extent practicable. In addition, the project proponent shall provide for or 
contribute financially to an alternative HM project as set forth below: 

a. Reasonable cost:  To show that the HM Standard cannot be met at a reasonable cost, the 
project proponent must demonstrate that the total cost to comply with both the HM 
Standard and the Provision C.3.d treatment requirement exceeds 2 percent of the project 
construction cost, excluding land costs. Costs of HM and treatment control measures 
shall not include land costs, soil disposal fees, hauling, contaminated soil testing, 
mitigation, disposal, or other normal site enhancement costs such as landscaping or 
grading that are required for other development purposes. 

b. Regional HM controls:  A regional HM control shall be considered available if there is a 
planned location for the regional HM control and if an appropriate funding mechanism 
for a regional HM control is in place by the time of project construction. 

c. In-stream measures practicability: In-stream measures shall be considered practicable 
when an in-stream measure for the project’s watershed is planned and an appropriate 
funding mechanism for an in-stream measure is in place by the time of project 
construction.

d. Financial contribution to an alternative HM project: The difference between 2 percent 
of the project construction costs and the cost of the treatment measures at the site (both 
costs as described in Section 2.a of this Attachment) shall be contributed to an alternative 
HM project, such as a stormwater treatment retrofit, HM retrofit, regional HM control, or 
in-stream measure that is not otherwise required by the Water Board or other regulatory 
agency. Preference shall be given to projects discharging, in this order, to the same 
tributary, mainstem, watershed, then in the same municipality or county. 

3. Record Keeping 
Permittees shall collect and retain the following information for all projects subject to HM 
requirements: 

a. Site plans identifying impervious areas, surface flow directions for the entire site, and 
location(s) of HM measures; 

b. For projects using standard sizing charts, a summary of sizing calculations used; 
c. For projects using the BAHM, a listing of model inputs; 

128  Stormwater treatment measures that detain runoff are generally those that filter runoff through soil or other 
media and include bioretention units, bioswales, basins, planter boxes, tree wells, media filters, and green roofs. 
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d. For projects using custom modeling, a summary of the modeling calculations with 
corresponding graph showing curve matching (existing, post-project, and post-project 
with HM controls curves); 

e. For projects using the Impracticability Provision, a listing of all applicable costs and a 
brief description of the alternative HM Project (name, location, date of start up, entity 
responsible for maintenance); and 

f. A listing, summary, and date of modifications made to the BAHM, including technical 
rationale.  Permittees shall submit this list and explanation annually with the Annual 
Report.  This may be prepared at the Countywide Program level and submitted on behalf 
of participating Permittees. 

4. HM Control Areas 
Applicable projects shall be required to meet the HM Standard when such projects are in 
areas of HM applicability shown in the Alameda Permittees’ HM Map.129 (available at
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/muni/mr
p/Final%20TO%20HM%20Maps.pdf). Plans to restore a creek reach may reintroduce the 
applicability of HM requirements; in these instances, Permittees may add, but shall not 
delete, areas of applicability accordingly. 

To assist in location and evaluation of project applicability, the Alameda Permittees’ HM 
Map depicts a number of features including the following: 

Hardened channels and culverts at least 24 inches in diameter (green solid or dashed 
lines); 
Natural channels (red lines); 
Boundaries of major watersheds (light blue lines); and 
Surface streets and highways (gray or black lines). 

These data are of varying age, precision and accuracy and are not intended for legal 
description or engineering design. Watersheds extending beyond the County boundaries are 
shown for illustration purposes only. Project proponents are responsible for verifying and 
describing actual conditions of site location and drainage. 

5. Alameda Permittees’ HM Map is color-coded as follows: 
a. Solid pink areas – Solid pink designates hilly areas, where high slopes (greater than 25 

percent) occur. The HM Standard and all associated requirements apply in areas shown in 
solid pink on the map. In this area, the HM Standard does not apply if a project proponent 
demonstrates that all project runoff will flow through enclosed storm drains, existing 
concrete culverts, or fully hardened (with bed and banks continuously concrete-lined) 
channels to the tidal area shown in light gray. 

b. Purple/red hatched areas – These are upstream of areas where hydromodification 
impacts are of concern because of factors such as bank instability, sensitive habitat, or 
restoration projects. The HM Standard and all associated requirements apply in areas 

129  The watercourses potentially susceptible to hydromodification impacts are identified based on an assessment 
approach developed by Balance Hydrologics (2003). 
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shown in purple/red (printer-dependant) hatch marking on the map. Projects in these 
areas may be subject to additional agency reviews related to hydrologic, habitat or other 
watershed-specific concerns. 

c. Solid white areas – Solid white designates the land area between the hills and the tidal 
zone. This area may be susceptible to hydromodification unless the site is connected to 
storm drains that discharge to the tidal area. The HM Standard and all associated 
requirements apply to projects in solid white areas unless a project proponent 
demonstrates that all project runoff will flow through fully hardened channels.130  Short 
segments of engineered earthen channels (length less than 10 times the maximum width 
of trapezoidal cross-section) can be considered resistant to erosion if located downstream 
of a concrete channel of similar or greater length and comparable cross-sectional 
dimensions. Plans to restore a hardened channel may affect the HM Standard 
applicability in this area. 

d. Solid gray areas – Solid gray designates areas where streams or channels are tidally 
influenced or primarily depositional near their outfall in San Francisco Bay. The HM 
Standard does not apply to projects in this area. Plans to restore a hardened channel may 
affect the HM Standard applicability in this area. 

e. Dark gray, Eastern County area – Dark gray designates the portion of eastern Alameda 
County that lies outside the discharge area of this NPDES permit. This area is in the 
Central Valley Regional Water Quality Control Board’s jurisdiction. 

6. Potential Exceptions to Alameda Permittees’ HM Map Designations 
The Program may choose to prepare a User Guide131 to be used for evaluating individual 
receiving waterbodies using detailed methods to assess channel stability and watercourse 
critical flow. This User Guide would reiterate and collate established stream stability 
assessment methods that have been presented in the Program’s HMP.132 After the Program 
has collated its methods into a User Guide format, received approval of the User Guide from 
the Executive Officer,133 and informed the public through such process as an electronic 
mailing list, the Permittees may use the User Guide to guide preparation of technical reports 
for the following: implementing the HM Standard using in-stream or regional HM controls; 
determining whether certain projects are discharging to a watercourse that is less susceptible 
(from point of discharge to the Bay) to hydromodification (e.g., would have a lower potential 
for erosion than set forth in these requirements); and/or determining if a watercourse has a 
higher critical flow and project(s) discharging to it are eligible for an alternative Qcp for the 
purpose of designing on-site or regional measures to control flows draining to these channels 
(i.e., the actual threshold of erosion-causing critical flow is higher than 10 percent of the 2-
year pre-project flow). In no case shall the design value of Qcp exceed 50 percent of the 2-
year pre-project flow. 

130  In this paragraph, fully hardened channels include enclosed storm drains, existing concrete culverts, or channels 
whose bed and banks are continuously concrete-lined to the tidal area shown in light gray on the map. 

131  The User Guide may be offered under a different title. 
132  The Program’s HMP has undergone Water Board staff review and been subject to public notice and comment. 
133  The User Guide shall not introduce a new concept, but rather reformat existing methods; therefore, Executive 

Officer approval is appropriate. 
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ATTACHMENT  C 

Provision C.3.g. 
Contra Costa Permittees 

Hydromodification Management Requirements 

Contra Costa Permittees Hydromodification Management Requirements 

1. Demonstrating Compliance with the Hydromodification Management (HM) Standard 
Contra Costa Permittees shall ensure that project proponents shall demonstrate compliance 
with the HM Standard by demonstrating that any one of the following four options is met: 

a. No increase in impervious area. The project proponent may compare the project design 
to the pre-project condition and show that the project will not increase impervious area 
and also will not facilitate the efficiency of drainage collection and conveyance.

b. Implementation of hydrograph modification IMPs. The project proponent may select and 
size IMPs to manage hydrograph modification impacts, using the design procedure, 
criteria, and sizing factors specified in the Contra Costa Clean Water Program’s 
Stormwater C.3 Guidebook. The use of flow-through planters shall be limited to upper-
story plazas, adjacent to building foundations, on slopes where infiltration could impair 
geotechnical stability, or in similar situations where geotechnical issues prevent use of 
IMPs that allow infiltration to native soils. Limited soil infiltration capacity in itself does 
not make use of other IMPs infeasible. 

c. Estimated post-project runoff durations and peak flows do not exceed pre-project 
durations and peak flows. The project proponent may use a continuous simulation 
hydrologic computer model such as USEPA’s Hydrograph Simulation Program—Fortran 
(HSPF) to simulate pre-project and post-project runoff, including the effect of proposed 
IMPs, detention basins, or other stormwater management facilities. To use this method, 
the project proponent shall compare the pre-project and post-project model output for a 
rainfall record of at least 30 years, using limitations and instructions provided in the 
Program’s Stormwater C.3 Guidebook, and shall show that the following criteria are met: 
i. For flow rates from 10 percent of the pre-project 2-year runoff event (0.1Q2) to the 

pre-project 10-year runoff event (Q10), the post-project discharge rates and durations 
shall not deviate above the pre-project rates and durations by more than 10 percent 
over more than 10 percent of the length of the flow duration curve. 

ii. For flow rates from 0.5Q2 to Q2, the post-project peak flows shall not exceed pre-
project peak flows. For flow rates from Q2 to Q10, post-project peak flows may 
exceed pre-project flows by up to 10 percent for a 1-year frequency interval. For 
example, post-project flows could exceed pre-project flows by up to 10 percent for 
the interval from Q9 to Q10 or from Q5.5 to Q6.5, but not from Q8 to Q10. 
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d. Projected increases in runoff peaks and durations will not accelerate erosion of receiving 
stream reaches. The project proponent may show that, because of the specific 
characteristics of the stream receiving runoff from the project site, or because of proposed 
stream restoration projects, or both, there is little likelihood that the cumulative impacts 
from new development could increase the net rate of stream erosion to the extent that 
beneficial uses would be significantly impacted. To use this option, the project proponent 
shall evaluate the receiving stream to determine the relative risk of erosion impacts and 
take the appropriate actions as described below and in Table A-1. Projects 20 acres or 
larger in total area shall not use the medium risk methodology in (d)ii below. 
i. Low Risk. In a report or letter report, signed by an engineer or qualified 

environmental professional, the project proponent shall show that all downstream 
channels between the project site and the Bay/Delta fall into one of the following low-
risk categories. 
(1) Enclosed pipes. 
(2) Channels with continuous hardened beds and banks engineered to withstand 

erosive forces and composed of concrete, engineered riprap, sackcrete, gabions, 
mats, and such. This category excludes channels where hardened beds and banks 
are not engineered continuous installations (i.e., have been installed in response to 
localized bank failure or erosion). 

(3) Channels subject to tidal action. 
(4) Channels shown to be aggrading (i.e., consistently subject to accumulation of 

sediments over decades) and to have no indications of erosion on the channel 
banks.

ii. Medium Risk. Medium risk channels are those where the boundary shear stress could 
exceed critical shear stress as a result of hydrograph modification but where either the 
sensitivity of the boundary shear stress to flow is low (e.g., an oversized channel with 
high width to depth ratios) or where the resistance of the channel materials is 
relatively high (e.g., cobble or boulder beds and vegetated banks). In medium-risk
channels, accelerated erosion due to increased watershed imperviousness is not likely 
but is possible, and the uncertainties can be more easily and effectively addressed by 
mitigation than by additional study. 
In a preliminary report, the project proponent’s engineer or qualified environmental 
professional shall apply the Program’s Basic Geomorphic Assessment134 methods and 
criteria to show each downstream reach between the project site and the Bay/Delta is 
either at low-risk or medium-risk of accelerated erosion due to watershed 
development. In a following, detailed report, a qualified stream geomorphologist135

shall use the Program’s Basic Geomorphic Assessment methods and criteria, 
available information, and current field data to evaluate each medium-risk reach. For 
each medium-risk reach, the detailed report shall show one of the following: 

134 Contra Costa Clean Water Program Hydrograph Modification Management Plan, May 15, 2005, Attachment 4, 
pp. 6-13. This method must be made available in the Program’s Stormwater C.3 Guidebook. 

135 Typically, detailed studies will be conducted by a stream geomorphologist retained by the lead agency (or, on the 
lead agency’s request, another public agency such as the Contra Costa County Flood Control and Water 
Conservation District) and paid for by the project proponent. 
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(1) A detailed analysis, using the Program’s criteria, showing the particular reach 
may be reclassified as low-risk.

(2) A detailed analysis, using the Program’s criteria, confirming the medium-risk
classification, and: 
(a) A preliminary plan for a mitigation project for that reach to stabilize stream 

beds or banks, improve natural stream functions, and/or improve habitat 
values, and 

(b) A commitment to implement the mitigation project timely in connection with 
the proposed development project (including milestones, schedule, cost 
estimates, and funding), and 

(c) An opinion and supporting analysis by one or more qualified environmental 
professionals that the expected environmental benefits of the mitigation 
project substantially outweigh the potential impacts of an increase in runoff 
from the development project, and  

(d) Communication, in the form of letters or meeting notes, indicating consensus 
among staff representatives of regulatory agencies having jurisdiction that the 
mitigation project is feasible and desirable. In the case of the Regional Water 
Board, this must be a letter, signed by the Executive Officer or designee, 
specifically referencing this requirement. (This is a preliminary indication of 
feasibility required as part of the development project’s Stormwater Control 
Plan. All applicable permits must be obtained before the mitigation project 
can be implemented.) 

iii. High Risk. High-risk channels are those where the sensitivity of boundary shear 
stress to flow is high (e.g., incised or entrenched channels, channels with low width-
to-depth ratios, and narrow channels with levees) or where channel resistance is low 
(e.g., channels with fine-grained, erodible beds and banks, or with little bed or bank 
vegetation). In a high-risk channel, it is presumed that increases in runoff flows will 
accelerate bed and bank erosion. 
To implement this option (i.e., to allow increased runoff peaks and durations to a 
high-risk channel), the project proponent must perform a comprehensive analysis to 
determine the design objectives for channel restoration and must propose a 
comprehensive program of in-stream measures to improve channel functions while 
accommodating increased flows. Specific requirements are developed case-by-case in 
consultation with regulatory agencies having jurisdiction. The analysis will typically 
involve watershed-scale continuous hydrologic modeling (including calibration with 
stream gauge data where possible) of pre-project and post-project runoff flows, 
sediment transport modeling, collection and/or analysis of field data to characterize 
channel morphology including analysis of bed and bank materials and bank 
vegetation, selection and design of in-stream structures, and project environmental 
permitting. 

2. IMP Model Calibration and Validation 
The Program shall monitor flow from Hydrograph Modification Integrated Management 
Practices (IMPs) to determine the accuracy of its model inputs and assumptions. Monitoring 
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shall be conducted with the aim of evaluating flow control effectiveness of the IMPs. The 
Program shall implement monitoring where feasible at future new development projects to 
gain insight into actual versus predicted rates and durations of flow from IMP overflows and 
underdrains.
At a minimum, Permittees shall monitor five locations for a minimum of two rainy seasons. 
If two rainy seasons are not sufficient to collect enough data to determine the accuracy of 
model inputs and assumptions, monitoring shall continue until such time as adequate data are 
collected.

Permittees shall conduct the IMP monitoring as described in the IMP Model Calibration and 
Validation Plan in Section 5 of this Attachment. Monitoring results shall be submitted to the 
Executive Officer by June 15 of each year following collection of monitoring data. If the first 
year’s data indicate IMPs are not effectively controlling flows as modeled in the HMP, the 
Executive Officer may require the Program to make adjustments to the IMP sizing factors or 
design, or otherwise take appropriate corrective action. The Permittees shall submit an IMP 
Monitoring Report by August 30 of the second year136 of monitoring. The IMP Monitoring 
Report shall contain, at a minimum, all the data, graphic output from model runs, and a 
listing of all model outputs to be adjusted, with full explanation for each. Board staff will 
review the IMP Monitoring Report and require the Program to make any appropriate changes 
to the model within a 3-month time frame. 

3. Stormwater C.3 Guidebook and IMP Design Criteria 
The Current Contra Costa Clean Water Program C.3 Guidebook, 4th Edition (September 
2008) shall be implemented until the expiration of this permit (November 2014).  Any 
significant changes in the designs of the IMPs, their sizing factors or manner of 
implementation shall be approved by the Water Board. 

4. IMP Model Calibration and Validation Plan Objective 
Monitoring shall be conducted with the aim of evaluating flow control effectiveness of the 
IMPs. The IMPs were redesigned in 2008 to meet a low flow criterion of 0.2Q2, not 0.1Q2, 
which is current HMP standard for Contra Costa County.  The Program shall implement 
monitoring at future new development projects at a minimum of five locations and for a 
minimum of two rainy seasons to gain insight into actual versus predicted rates and durations 
of flow from IMP overflows and underdrains. If two rainy seasons are not sufficient to 
collect enough data to determine the accuracy of model inputs and assumptions, monitoring 
shall continue until such time as adequate data are collected. 

a. The Dischargers Shall Identify and Establish Monitoring Sites – Program staff shall
work with municipal Co-Permittees to identify potential monitoring sites on development 
projects that implement IMPs. Proposed sites shall be identified during review of 
planning and zoning applications so that monitoring stations can be designed and 
constructed as part of the development project. Monitoring shall begin after the 
development project is complete and the site is in use. 
Criteria for appropriate sites include, but are not limited to, the following: 

136 If the monitoring extends beyond 2 years, an IMP Monitoring Report shall be submitted by August 30 annually 
until model calibration and validation is complete. 
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To ensure applicability of results, the development project and IMPs should be 
typical of development sites and types of IMPs foreseen throughout the County. 
In particular, at least one each of the infiltration planter, flow-through planter, and 
dry swale shall be selected for monitoring. 

The area tributary to the IMP should be clearly defined, should contain and direct 
runoff at all rainfall intensities to the IMP. Two monitoring locations shall contain 
tributary areas that are a mix of pervious and impervious areas to test the pervious 
area simplifying assumptions used in the HMP, Table 14, Attachment 2, page 49. 
If no such locations are constructed by the monitoring period, modeling of mixed 
(pervious and impervious) tributary areas can substitute for direct monitoring of 
this type of location. 

The site shall be easily accessible at all times of day and night to allow inspection 
and maintenance of measurement equipment. 

Hourly rain gauge data representative of the site’s location shall be available. 
b. Documentation of Monitoring Sites – The Dischargers shall record and report (i.e., 

document) pertinent information for each monitoring site. Documentation of each
monitoring site shall include the following: 

Amount of tributary area; 
Condition of roof or paving; 
Grading and drainage to the IMP, including calculated time of concentration. 
Locations and elevations of inlets and outlets; 
As-built measurements of the IMP including depth of soil and gravel layers, 
height of underdrain pipe above the IMP floor or native soil; 
Detailed specifications of soil and gravel layers and of filter fabric and other 
appurtenances; and 
Condition of IMP surface soils and vegetation. 

c. Design, Construction, and Operation of Monitoring Sites – The Dischargers shall 
ensure that IMPs selected for monitoring are equipped with a manhole, vault, or other 
means to install and access equipment for monitoring flows from IMP overflows and 
underdrains.
Development of suitable methods for monitoring the entire range of flows may require 
experiment. The Program and Water Board are interested in the timing and duration of 
very low flows from underdrains, as well as higher flows from IMP overflows. The 
Dischargers shall ensure that equipment is configured to measure the entire range of 
flows and to avoid potential clogging of orifices used to measure low flows. 

The Dischargers shall ensure that construction of IMPs is inspected carefully to ensure 
that IMPs are installed as designed and to avoid potential operational problems. For 
example, gravel used for underdrain layers should be washed free of fines, and filter 
fabric should be installed without breaks. 
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The Dischargers shall ensure that, following construction, artificial flows are applied to 
the IMP to verify the IMP and monitoring equipment are operating correctly and to 
resolve any operational problems prior to measuring flows from actual rain storms. 

The Dischargers shall ensure that monitoring equipment is properly maintained. 
Maintenance of monitoring equipment will require, initially, inspections during and after 
storms that produce runoff. The inspection and maintenance schedule may be adjusted as 
additional experience is gained. 

d. Data to be Obtained – The Dischargers shall collect the following data for each IMP, 
during the monitoring period: 

Hourly rainfall and more frequent rainfall data where available; 

Hourly IMP outflow and 15-minute outflow for all time periods in which sub-
hourly rainfall data are available; 

Hourly IMP inflow (if possible) and more frequent inflow (if possible) when sub-
hourly rainfall data are available; and 

Notes and observations. 
e. Evaluation of Data – The principal use of the monitoring data shall be a comparison of 

predicted to actual flows. The Dischargers shall ensure that the HSPF model is set up as it 
was to prepare the curves in Attachment 2 of the HMP, with appropriate adjustments for 
the drainage area of the IMP to be monitored and for the actual sizing and configuration 
of the IMP. Hourly rainfall data from observed storms shall be input to the model, and the 
resulting hourly predicted output recorded. Where sub-hourly rainfall data are available, 
the model shall be run with, and output recorded for, 15-minute time steps. 
The Dischargers shall compare predicted hourly outflows to the actual hourly outflows. 
As more data are gathered, the Dischargers may examine aggregated data to characterize 
deviations from predicted performance at various storm intensities and durations. 

Because high-intensity storms are rare, it will take many years to obtain a suitable number of 
events to evaluate IMP performance under overflow conditions. Underdrain flows will occur 
more frequently, but possibly only a few times a year, depending on rainfall and IMP 
characteristics (e.g., extent to which the IMP is oversized, and actual, rather than predicted, 
permeability of native soils). However, evaluating a range of rainfall events that do not
produce underflow will help demonstrate the effectiveness of the IMP. 

5. Record Keeping and Reporting 
Permittees shall collect and retain the following information for all projects subject to HM 
requirements: 

a. Site plans identifying impervious areas, surface flow directions for the entire site, and 
location(s) of HM measures; 

b. For projects using standard sizing charts, a summary of sizing calculations used; 
c. For projects using the BAHM, a listing of model inputs; 
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d. For projects using custom modeling, a summary of the modeling calculations with 
corresponding graph showing curve matching (existing, post-project, and post-project 
with HM controls curves); 

e. For projects using the Impracticability Provision, a listing of all applicable costs and a 
brief description of the alternative HM project (name, location, date of start up, entity 
responsible for maintenance); and 

f. A list and thorough technical explanation of any changes in design criteria for HM 
Controls, including IMPs.  Permittees shall submit this list and explanation annually with 
the Annual Report. 

6.   The current Contra Costa Clean Water Program C.3 Guidebook, 4th Edition (C.3 Guidebook) 
(September 2008) design approach and IMPs shall be used to comply with Provision C.3.g 
flow requirements until this permit expires and is reissued, pending model verification 
studies as described below. The IMPs shall be an implementation option as the flow control 
implementation for development projects up to a footprint of 30 acres

By April 1, 2014, the Contra Costa Clean Water Program shall submit a proposal containing 
one or a combination of the following three options (a.-c.) for implementation after the 
expiration and reissuance of this permit: 
a. Present model verification monitoring results demonstrating that the IMPs are sufficiently 

overdesigned and perform to meet the 0.1Q2 low flow design criteria; or 
b. Present study results of Contra Costa County streams geology and other factors that 

support the low flow design criteria of 0.2Q2  as the limiting HMP design low flow; or 
c. Propose redesigns of the IMPs to meet the low flow design criteria of 0.1Q2 to be 

implemented during the next permit term.  
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ATTACHMENT  D 

Provision C.3.g. 
Fairfield-Suisun Permittees 

Hydromodification Management Requirements 

Fairfield-Suisun Permittees Hydromodification Management Requirements 

1. On-site and Regional Hydromodification Management (HM) Control Design Criteria 
a. Range of flows to control:  Flow duration controls shall be designed such that post-

project stormwater discharge rates and durations match pre-project discharge rates and 
durations from 20 percent of the pre-project 2-year peak flow137 up to the pre-project 
10-year peak flow. 

b. Goodness of fit criteria:  The post-project flow duration curve shall not deviate above 
the pre-project flow duration curve by more than 10 percent over more than 10 percent 
of the length of the curve corresponding to the range of flows to control.

c. Allowable low flow rate:  Flow control structures may be designed to discharge 
stormwater at a very low rate that does not threaten to erode the receiving waterbody. 
This flow rate (also called Qcp138) shall be no greater than 20 percent of the pre-project 
2-year peak flow. 

d. Standard HM modeling: On-site and regional HM controls designed using the Bay 
Area Hydrology Model (BAHM139) and site-specific input data shall be considered to 
meet the HM Standard. Such use must be consistent with directions and options set 
forth in the most current BAHM User Manual.140 Permittees shall demonstrate to the 
satisfaction of the Executive Officer that any modifications of the BAHM made are 
consistent with this Attachment and Provision C.3.g. 

137  Where referred to in this Order, the 2-year peak flow is determined using a flood flow frequency analysis 
procedure based on USGS Bulletin 17 B to obtain the peak flow statistically expected to occur at a 2-year 
recurrence interval. In this analysis, the appropriate record of hourly rainfall data (e.g., 35–50 years of data) is 
run through a continuous simulation hydrologic model, the annual peak flows are identified, rank ordered, and 
the 2-year peak flow is estimated.  Such models include USEPA’s Hydrologic Simulation Program—Fortran 
(HSPF), U.S. Army Corps of Engineers’ Hydrologic Engineering Center-Hydrologic Modeling System (HEC-
HMS), and USEPA’s Storm Water Management Model (SWMM). 

138  Qcp is the allowable low flow discharge from a flow control structure on a project site. It is a means of 
apportioning the critical flow in a stream to individual projects that discharge to that stream, such that cumulative 
discharges do not exceed the critical flow in the stream.  

139  See www.bayareahydrologymodel.org , Resources 
140 The Bay Area Hydrology Model User Manualis available at http://www.bayareahydrologymodel.org/downloads.html. 
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e. Alternate HM modeling and design: The project proponent may use a continuous 
simulation hydrologic computer model141 to simulate pre-project and post-project 
runoff and to design HM controls. To use this method, the project proponent shall 
compare the pre-project and post-project model output for a rainfall record of at least 
30 years, and shall show that all applicable performance criteria in 1.a–c above are met. 

f. Sizing Charts: The Program developed design procedures, criteria, and sizing factors 
for infiltration basins and bioretention units, based on a low flow rate that exceeds the 
allowable low flow rate. After the Program has modified its sizing factors142 to the 
allowable criteria, received approval of the modified sizing factors from the Executive 
Officer,143 and informed the public through such mechanism as an electronic mailing 
list, project proponents may meet the HM Standard by using the Program’s design 
procedures, criteria, and sizing factors for infiltration basins and/or bioretention units. 

2. Impracticability Provision 
Where conditions (e.g., extreme space limitations) prevent a project from meeting the HM 
Standard for a reasonable cost, and where the project’s runoff cannot be directed to a 
regional HM control within a reasonable time frame, and where an in-stream measure is not 
practicable, the project shall use (1) site design for hydrologic source control, and (2) 
stormwater treatment measures that collectively minimize, slow, and detain144 runoff to the 
maximum extent practicable. In addition, if the cost of providing site design for hydrologic 
source control and treatment measures to the maximum extent practicable does not exceed 
2% of the project cost (as defined in “2.a.” below), the project proponent shall provide for or 
contribute financially to an alternative HM project as set forth below: 
a. Reasonable cost:  To show that the HM Standard cannot be met at a reasonable cost, the 

project proponent must demonstrate that the total cost to comply with both the HM 
Standard and the Provision C.3.d. treatment requirement exceeds 2 percent of the project 
construction cost, excluding land costs. Costs of HM and treatment control measures 
shall not include land costs, soil disposal fees, hauling, contaminated soil testing, 
mitigation, disposal, or other normal site enhancement costs such as landscaping or 
grading that are required for other development purposes. 

b. Regional HM controls:  A regional HM control shall be considered available if there is a 
planned location for the regional HM control and if an appropriate funding mechanism 
for a regional HM control is in place by the time of project construction. 

c. In-stream measures practicability:  In-stream measures shall be considered practicable 
when an in-stream measure for the project’s watershed is planned and an appropriate 
funding mechanism for an in-stream measure is in place by the time of project 
construction.

141  Such models include USEPA’s Hydrologic Simulation Program—Fortran (HSPF), U.S. Army Corps of 
Engineers Hydrologic Engineering Center-Hydrologic Modeling System (HEC-HMS), and USEPA’s Storm 
Water Management Model (SWMM). 

142 Current sizing factors and design criteria are shown in Appendix D of the FSURMP HMP. 
143 The modified sizing factors will not introduce a new concept but rather make an existing compliance mechanism 

more stringent; therefore, Executive Officer approval is appropriate. 
144 Stormwater treatment measures that detain runoff are generally those that filter runoff through soil or other 

media, and include bioretention units, bioswales, basins, planter boxes, tree wells, media, filters, and green roofs. 
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d. Financial contribution to an alternative HM project:  The difference between 2 percent 
of the project construction costs and the cost of the treatment measures at the site (both 
costs as described in Section 2.a of this Attachment) shall be contributed to an alternative 
HM project, such as a stormwater treatment retrofit, HM retrofit, regional HM control, or 
in-stream measure. Preference shall be given to projects discharging, in this order, to the 
same tributary, mainstem, watershed, then in the same municipality or county. 

3. Record Keeping 
Permittees shall collect and retain the following information for all projects subject to HM 
requirements: 
a. Site plans identifying impervious areas, surface flow directions for the entire site, and 

location(s) of HM measures; 

b. For projects using standard sizing charts, a summary of sizing calculations used; 
c. For projects using the BAHM, a listing of model inputs; 

d. For projects using custom modeling, a summary of the modeling calculations with 
corresponding graph showing curve matching (existing, post-project, and post-project 
with HM controls curves); 

e. For projects using the Impracticability Provision, a listing of all applicable costs and a 
brief description of the alternative HM project (name, location, date of start up, entity 
responsible for maintenance); and 

f. A listing, summary, and date of modifications made to the BAHM, including technical 
rationale.  Permittees shall submit this list and explanation annually with the Annual 
Report.

4. HM Control Areas 
Applicable projects shall be required to meet the HM Standard when such projects discharge 
into the upstream reaches of Laurel or Ledgewood Creeks, as delineated in  the Fairfield-
Suisun Permittees’ HM Maps (available at
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/muni/mr
p/Final%20TO%20HM%20Maps.pdf.).  Plans to restore a creek reach may reintroduce the 
applicability of HM requirements; in these instances, Permittees may add, but shall not 
delete, areas of applicability accordingly. 
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ATTACHMENT  E

Provision C.3.g. 
San Mateo Permittees 

Hydromodification Management Requirements 

San Mateo Permittees Hydromodification Management Requirements 

1. On-site and Regional Hydromodification Management (HM) Control Design Criteria 
a. Range of flows to control:  Flow duration controls shall be designed such that post-

project stormwater discharge rates and durations match pre-project discharge rates and 
durations from 10 percent of the pre-project 2-year peak flow145 up to the pre-project 10-
year peak flow. 

b. Goodness of fit criteria:  The post-project flow duration curve shall not deviate above the 
pre-project flow duration curve by more than 10 percent over more than 10 percent of the 
length of the curve corresponding to the range of flows to control.

c. Allowable low flow rate:  Flow control structures may be designed to discharge 
stormwater at a very low rate that does not threaten to erode the receiving waterbody. 
This flow rate (also called Qcp146) shall be no greater than 10 percent of the pre-project 
2-year peak flow

d. Standard HM modeling:  On-site and regional HM controls designed using the Bay Area 
Hydrology Model (BAHM147) and site-specific input data shall be considered to meet the 
HM Standard. Such use must be consistent with directions and options set forth in the 

145 Where referred to in this Order, the 2-year peak flow is determined using a flood flow frequency analysis  
procedure based on USGS Bulletin 17 B to obtain the peak flow statistically expected to occur at a 2-year 
recurrence interval. In this analysis, the appropriate record of hourly rainfall data (e.g., 35–50 years of data) is 
run through a continuous simulation hydrologic model, the annual peak flows are identified, rank ordered, and 
the 2-year peak flow is estimated.  Such models include USEPA’s Hydrologic Simulation Program—Fortran 
(HSPF), U.S. Army Corps of Engineers’ Hydrologic Engineering Center-Hydrologic Modeling System (HEC-
HMS), and USEPA’s Storm Water Management Model (SWMM). 

146 Qcp is the allowable low flow discharge from a flow control structure on a project site. It is a means of 
apportioning the critical flow in a stream to individual projects that discharge to that stream, such that cumulative 
discharges do not exceed the critical flow in the stream.  

147 See www.bayareahydrologymodel.org , Resources 
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most current BAHM User Manual.148 Permittees shall demonstrate to the satisfaction of 
the Executive Officer that any modifications of the BAHM made are consistent with the 
requirements of Provision C.3.g. 

e. Alternate HM modeling and design:  The project proponent may use a continuous 
simulation hydrologic computer model149 to simulate pre-project and post-project runoff 
and to design HM controls. To use this method, the project proponent shall compare the 
pre-project and post-project model output for a rainfall record of at least 30 years, and 
shall show that all applicable performance criteria in 1.a.–c. above are met. 

2. Impracticability Provision 
Where conditions (e.g., extreme space limitations) prevent a project from meeting the HM 
Standard for a reasonable cost, and where the project’s runoff cannot be directed to a 
regional HM control within a reasonable time frame, and where an in-stream measure is not 
practicable, the project shall use (1) site design for hydrologic source control, and (2) 
stormwater treatment measures that collectively minimize, slow, and detain150 runoff to the 
maximum extent practicable. In addition, , if the cost of providing site design for hydrologic 
source control and treatment measures to the maximum extent practicable does not exceed 
2% of the project cost (as defined in “2.a.” below), the project proponent shall provide for or 
contribute financially to an alternative HM project as set forth below: 

a. Reasonable cost:  To show that the HM Standard cannot be met at a reasonable cost, the 
project proponent must demonstrate that the total cost to comply with both the HM 
Standard and the Provision C.3.d treatment requirement exceeds 2 percent of the project 
construction cost, excluding land costs. Costs of HM and treatment control measures 
shall not include land costs, soil disposal fees, hauling, contaminated soil testing, 
mitigation, disposal, or other normal site enhancement costs such as landscaping or 
grading that are required for other development purposes. 

b. Regional HM controls:  A regional HM control shall be considered available if there is a 
planned location for the regional HM control and if an appropriate funding mechanism 
for a regional HM control is in place by the time of project construction. 

c. In-stream measures practicability: In-stream measures shall be considered practicable 
when an in-stream measure for the project’s watershed is planned and an appropriate 
funding mechanism for an in-stream measure is in place by the time of project 
construction.

d. Financial contribution to an alternative HM project:  The difference between 2 percent 
of the project construction costs and the cost of the treatment measures at the site (both 
costs as described in Section 2.a of this Attachment shall be contributed to an alternative 
HM project, such as a stormwater treatment retrofit, HM retrofit, regional HM control, or 

148 The Bay Area Hydrology Model User Manualis available at  
http://www.bayareahydrologymodel.org/downloads.html 

149 Such models include USEPA’s Hydrologic Simulation Program—Fortran (HSPF), U.S. Army Corps of 
Engineers Hydrologic Engineering Center-Hydrologic Modeling System (HEC-HMS), and USEPA’s Storm 
Water Management Model (SWMM). 

150 Stormwater treatment measures that detain runoff are generally those that filter runoff through soil or other 
media, and include bioretention units, bioswales, basins, planter boxes, tree wells, media filters, and green roofs. 
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in-stream measure. Preference shall be given to projects discharging, in this order, to the 
same tributary, mainstem, watershed, then in the same municipality, or county. 

3. Record Keeping 
Permittees shall collect and retain the following information for all projects subject to HM 
requirements: 
a. Site plans identifying impervious areas, surface flow directions for the entire site, and 

location(s) of HM measures; 
b. For projects using standard sizing charts, a summary of sizing calculations used; 

c. For projects using the BAHM, a listing of model inputs; 
d. For projects using custom modeling, a summary of the modeling calculations with 

corresponding graph showing curve matching (existing, post-project, and post-project 
with HM controls curves); 

e. For projects using the Impracticability Provision, a listing of all applicable costs and a 
brief description of the alternative HM project (name, location, date of startup, entity 
responsible for maintenance); and 

f. A listing, summary, and date of modifications made to the BAHM, including technical 
rationale.  Permittees shall submit this list and explanation annually with the Annual 
Report. This may be prepared at the Countywide Program level and submitted on behalf 
of participating Permittees. 

4. HM Control Areas 
Applicable projects shall be required to meet the HM Standard when such projects are in the 
HM control areas shown in the San Mateo Permittees’ HM Map (available at 
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/muni/mr
p/Final%20TO%20HM%20Maps.pdf). Plans to restore a creek reach may reintroduce the 
applicability of HM requirements; in these instances, Permittees may add, but shall not 
delete, areas of applicability accordingly. 

The HM Standard and all associated requirements apply in areas that are shown in green on 
the map and noted in the map’s key as areas subject to HMP.  The other areas are exempt 
from the HM Standard because they drain to hardened channels or low gradient channels (a 
characteristic applicable to San Mateo County’s particular shoreline properties), or are in 
highly developed areas. Plans to restore a hardened channel may affect areas of applicability. 
Areas shown in the San Mateo Permittees’ HM Map may be modified as follows: 
b. Street Boundary Interpretation – Streets are used to mark the boundary between areas 

where the HM Standard must be met and exempt areas. Parcels on the boundary street are 
considered within the area exempted from the hydromodification requirements. 
Nonetheless, there might be cases where the drainage from a particular parcel(s) on the 
boundary street drains westward into the hydromodification required area and, as such, 
any applicable project on such a parcel(s) would be subject to the hydromodification 
requirements. 
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c. Hardened Channel/Drainage to Exempt Area – If drainage leaving a proposed project 
subject to the HM Standard is determined to flow only through a hardened channel and/or 
enclosed pipe along its entire length before directly discharging into a waterway in the 
exempt area or into tidal waters, the project would be exempted from the HM Standard 
and its associated requirements. The project proponent must demonstrate, in a statement 
signed by an engineer or qualified environmental professional, that this condition is met. 

d. Boundary Re-Opener – If the municipal regional permit or future permit reissuances or 
amendments modify the types of projects subject to the hydromodification requirements, 
the appropriate location for an HMP boundary or boundaries will be reevaluated at the 
same time. 
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ATTACHMENT  F 

Provision C.3.g. 
Santa Clara Permittees 

Hydromodification Management Requirements 

Santa Clara Permittees Hydromodification Management Requirements 

1. On-site and Regional Hydromodification Management (HM) Control Design 
Criteria
a. Range of flows to control:  Flow duration controls shall be designed such that post-

project stormwater discharge rates and durations match pre-project discharge rates and 
durations from 10 percent of the pre-project 2-year peak flow151 up to the pre-project 10-
year peak flow, except where the lower endpoint of this range is modified as described in 
Section 5 of this Attachment. 

b. Goodness of fit criteria:  The post-project flow duration curve shall not deviate above the 
pre-project flow duration curve by more than 10 percent over more than 10 percent of the 
length of the curve corresponding to the range of flows to control. 

c. Allowable low flow rate:  Flow control structures may be designed to discharge 
stormwater at a very low rate that does not threaten to erode the receiving waterbody. 
This flow rate (also called Qcp152) shall be no greater than 10 percent of the pre-project 
2-year peak flow unless a modified value is substantiated by analysis of actual channe
resistance in accordance with an approved User Guide as described in Section 5 of this 
Attachment. 

d. Standard HM modeling:  On-site and regional HM controls designed using the Bay Area 
Hydrology Model (BAHM153) and site-specific input data shall be considered to meet the 
HM Standard. Such use must be consistent with directions and options set forth in the 

151 Where referred to in this Order, the 2-year peak flow is determined using a flood flow frequency analysis 
procedure based on USGS Bulletin 17B to obtain the peak flow statistically expected to occur at a 2-year 
recurrence interval. In this analysis, the appropriate record of hourly rainfall data (e.g., 35–50 years of data) is 
run through a continuous simulation hydrologic model, the annual peak flows are identified, rank ordered, and 
the 2-year peak flow is estimated.  Such models include USEPA’s Hydrologic Simulation Program—Fortran 
(HSPF), U.S. Army Corps of Engineers’ Hydrologic Engineering Center-Hydrologic Modeling System (HEC-
HMS), and USEPA’s Storm Water Management Model (SWMM). 

152 Qcp is the allowable low flow discharge from a flow control structure on a project site. It is a means of 
apportioning the critical flow in a stream to individual projects that discharge to that stream, such that cumulative 
discharges do not exceed the critical flow in the stream.  

153 See www.bayareahydrologymodel.org , Resources. 
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most current BAHM User Manual.154 Permittees shall demonstrate to the satisfaction of 
the Executive Officer that any modifications of the BAHM made are consistent with this 
attachment and Provision C.3.g. 

e. Alternate HM modeling and design:  The project proponent may use a continuous 
simulation hydrologic computer model155 to simulate pre-project and post-project runoff 
and to design HM controls. To use this method, the project proponent shall compare the 
pre-project and post-project model output for a rainfall record of at least 30 years, and 
shall show that all applicable performance criteria in 1.a. – c. above are met. 

2. Impracticability Provision 
Where conditions (e.g., extreme space limitations) prevent a project from meeting the HM 
Standard for a reasonable cost, and where the project’s runoff cannot be directed to a 
Regional HM control156 within a reasonable time frame, and where an in-stream measure is 
not practicable, the project shall use (1) site design for hydrologic source control, and (2) 
stormwater treatment measures that collectively minimize, slow, and detain157 runoff to the 
maximum extent practicable. In addition, if the cost of providing site design for hydrologic 
source control and treatment measures to the maximum extent practicable does not exceed 
2% of the project cost (as defined in “2.a.” below), the project shall contribute financially to 
an alternative HM project as set forth below: 

a. Reasonable cost:  To show that the HM Standard cannot be met at a reasonable cost, the 
project proponent must demonstrate that the total cost to comply with both the HM 
Standard and the Provision C.3.d treatment requirement exceeds 2 percent of the project 
construction cost, excluding land costs. Costs of HM and treatment control measures 
shall not include land costs, soil disposal fees, hauling, contaminated soil testing, 
mitigation, disposal, or other normal site enhancement costs such as landscaping or 
grading that are required for other development purposes. 

b. Regional HM control:  A regional HM control shall be considered available if there is a 
planned location for the regional HM control and if an appropriate funding mechanism 
for a regional control is in place by the time of project construction. 

c. In-stream measures practicability:  In-stream measures shall be considered practicable 
when an in-stream measure for the project’s watershed is planned and an appropriate 
funding mechanism for an in-stream measure is in place by the time of project 
construction.

d. Financial contribution to an alternative HM project:  The difference between 2 percent 
of the project construction costs and the cost of the treatment measures at the site (both 
costs as described in Section 2.a of this Attachment) shall be contributed to an alternative 

154 The Bay Area Hydrology Model User Manual is available at 
http://www.bayareahydrologymodel.org/downloads.html.

155 Such models include USEPA’s Hydrologic Simulation Program—Fortran (HSPF), U.S. Army Corps of 
Engineers Hydrologic Engineering Center-Hydrologic Modeling System (HEC-HMS), and USEPA’s Storm 
Water Management Model (SWMM). 

156 Regional HM controls are flow duration control structures that collect stormwater runoff discharge from multiple 
projects (each of which should incorporate hydrologic source control measures as well) and are designed such 
that the HM Standard is met for all the projects at the point where the regional control measure discharges. 

157 Stormwater treatment measures that detain runoff are generally those that filter runoff through soil or other 
media, and include bioretention units, bioswales, basins, planter boxes, sand filters, and green roofs. 
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HM project, such as a stormwater treatment retrofit, HM retrofit, regional HM control, or 
in-stream measure. Preference shall be given to projects discharging, in this order, to the 
same tributary, mainstem, watershed, then in the same municipality or county. 

3. Record Keeping 
Permittees shall collect and retain the following information for all projects subject to HM 
requirements: 

a. Site plans identifying impervious areas, surface flow directions for the entire site, and 
location(s) of HM measures; 

b. For projects using standard sizing charts, a summary of sizing calculations used; 
c. For projects using the BAHM, a listing of model inputs; 

d. For projects using custom modeling, a summary of the modeling calculations with 
corresponding graph showing curve matching (existing, post-project, and post-project 
with HM controls curves); 

e. For projects using the Impracticability Provision, a listing of all applicable costs and a 
brief description of the alternative HM project (name, location, date of start up, entity 
responsible for maintenance); and 

f.    A listing, summary, and date of modifications made to the BAHM, including technical 
rationale.  Permittees shall submit this list and explanation annually with the Annual 
Report.  This may be prepared at the Countywide Program level and submitted on behalf 
of participating Permittees. 

4. HM Control Areas
Applicable projects shall be required to meet the HM Standard when such projects are 
located in areas of HM applicability as described below and shown in the Santa Clara 
Permittees’ HM Map (available at 
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/muni/mr
p/Final%20TO%20HM%20Maps.pdf).
a. Purple areas:  These areas represent catchments that drain to hardened channels that 

extend continuously to the Bay or to tidally influenced sections of creeks.  The HM 
Standard and associated requirements do not apply to projects in the areas designated in 
purple on the map. 

Plans to restore a creek reach may reintroduce the applicability of HM requirements, 
unless the creek restoration project is designed to accommodate the potential 
hydromodification impacts of future development; if this is not the case, in these 
instances, Permittees may add, but shall not delete, areas of applicability accordingly. 

b. Red areas:  These areas represent catchments and subwatersheds that are greater than or 
equal to 65% impervious, based on existing imperviousness data sources.  The HM 
Standard and associated requirements do not apply to projects in the areas designated in 
red on the map. 

c. Pink areas:  These are areas that are under review by the Permittees for accuracy of the 
imperviousness data.  The HM Standard and associated requirements apply to projects in 
areas designated as pink on the map until such time as a Permittee presents new data that 
indicate that the actual level of imperviousness of a particular area is greater than or equal 
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to 65% impervious. Any new data will be submitted to the Water Board in one 
coordinated submittal within one year of permit adoption. 

d. Green area:  These areas represent catchments and subwatersheds that are less than 65% 
impervious and are not under review by the Permittees. The HM Standard and associated 
requirements apply to projects in areas designated as green on the map. 

5. Potential Exceptions to Map Designations 
The Program may choose to prepare a User Guide158 to be used for evaluating individual 
receiving waterbodies using detailed methods to assess channel stability and watercourse 
critical flow. This User Guide would reiterate and collate established stream stability 
assessment methods that have been presented in the Program’s HMP.159 After the Program 
has collated its methods into User Guide format, received approval of the User Guide from 
the Executive Officer,160 and informed the public through such process as an electronic 
mailing list, the Permittees may use the User Guide to guide preparation of technical reports 
for the following: implementing the HM Standard using in-stream or regional controls; 
determining whether certain projects are discharging to a watercourse that is less susceptible 
(from point of discharge to the Bay) to hydromodification (e.g., would have a lower potential 
for erosion than set forth in these requirements); and/or determining if a watercourse has a 
higher critical flow and project(s) discharging to it are eligible for an alternative Qcp for the 
purpose of designing on-site or regional measures to control flows draining to these channels 
(i.e., the actual threshold of erosion-causing critical flow is higher than 10 percent of the 2-
year pre-project flow). In no case shall the design value of Qcp exceed 50 percent of the 2-
year pre-project flow. 

158 The User Guide may be offered under a different title. 
159 The Program’s HMP has undergone Water Board staff review and been subject to public notice and comment. 
160 The User Guide will not introduce a new concept, but rather reformat existing methods; therefore, Executive 

Officer approval is appropriate. 
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Table C.3.h. – Operation and Maintenance of Stormwater Treatment Systems
City of Eden Annual Report FY 2008-09 

Facility/Site 
Inspected and 

Responsible Party 
for Maintenance 

Date of 
Inspection

Type of 
Inspection

(annual,
follow-up, etc.)

Type of 
Treatment

System or HM 
Control

Inspected

Inspection
Findings or 

Results

Enforcement 
Action Taken 

(Warning, NOV, 
administrative
citation, etc.) 

Comments

ABC Company 
123 Alphabet Road 
San Jose 

12/06/08 annual offsite bioretention 
unit proper operation none Unit is operating properly and is well 

maintained.

12/17/08 annual onsite media filter ineffective filter 
media verbal warning Media filter is clogged and needs to be 

replaced.

12/19/08 follow-up onsite media filter proper operation none New media filter in place and unit is 
operating properly. 

DEF site 
234 Blossom Drive 
Santa Clara 

1/19/09 follow-up onsite media filter proper operation none Unit is operating properly. 

onsite swales proper operation 

onsite bioretention 
unit #1 proper operation 12/21/08 annual

onsite bioretention 
unit #2 

eroded areas due to 
flow channelization 

notice of violation 

Bioretention unit #2 is badly eroded 
because of flow channelization.  
Stormwater is flowing over the eroded 
areas, bypassing treatment and running 
off into parking area. 

GHI Hotel 
1001 Grand Blvd 
227 Touring 
Parkway

12/27/08 follow-up onsite bioretention 
unit #2 proper operation none

Entire bioretention unit #2 has been 
replanted and re-graded. Raining 
heavily but no overflow observed. 

01/17/09 annual onsite pond sediment and debris 
accumulation notice of violation Pond needs sediment removal and 

check dam needs debris removal. 

01/24/09 follow-up onsite pond sediment and debris 
accumulation 

administrative
citation $1000 

Pond still a mess. Administrative citation 
requires maintenance within a week. 

01/31/09 follow-up onsite pond proper maintenance none Pond maintenance completed. 

Rolling Hills 
Estates
Homeowners’
Association 
543 Rolling Hill 
Drive
Pleasanton

02/18/09 spot inspection onsite pond proper operation 
and maintenance none Proper operation and maintenance. 
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Status and Long-Term Monitoring Follow-up Analysis and Actions 
for Biological Assessment, 

Bedded Sediment Toxicity, and Bedded Sediment Pollutants 

When results from Biological Assessment, Bedded Sediment Toxicity, and/or Bedded Sediment 
Pollutants monitoring indicate impacts at a monitoring location, Permittees shall evaluate the 
extent and cause(s) of impacts to determine the potential role of urban runoff as indicated in 
Table H-1. 

Table H-1. Sediment Triad Approach to Determining Follow-Up Actions 

Chemistry
Results161

Toxicity
Results162

Bioassessment
Results163 Action

No chemicals exceed 
Threshold Effect 
Concentrations
(TEC), mean 
Probable Effects 
Concentrations (PEC) 
quotient < 0.5 and 
pyrethroids < 1.0 
Toxicity Unit (TU)164

 

No
Toxicity

No indications 
of alterations No action necessary 

No chemicals exceed 
TECs, mean PEC 
quotient < 0.5 and 
pyrethroids< 1.0 TU 

Toxicity No indications 
of alterations 

(1) Take confirmatory sample for toxicity.  
(2) If toxicity repeated, attempt to identify 

cause and spatial extent.
(3) Where impacts are under Permittee’s 

control, take management actions to 
minimize upstream sources causing 
toxicity; initiate no later than the second 
fiscal year following the sampling event. 

161 TEC and PEC are found in MacDonald, D.D., G.G. Ingersoll, and T.A. Berger. 2000. Development and   
Evaluation of Consensus-based Sediment Quality Guidelines for Freshwater Ecosystems. Archives of Environ. 
Contamination and Toxicology 39(1):20–31.  

162 Toxicity is exhibited when Hyallela survival statistically different than and < 20 percent of control. 
163   Alterations are exhibited if metrics indicate substantially degraded community. 
164 Toxicity Units (TU) are calculated as follows: TU = Actual concentration (organic carbon normalized) ÷ 

Reported H. azteca LC50 concentration (organic concentration normalized). Weston, D.P., R.W. Holmes, J. You, 
and M.J. Lydy, 2005. Aquatic Toxicity Due to Residential Use of Pyrethroid Insecticides. Environ. Science and 
Technology 39(24):9778–9784. 
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Chemistry
Results161

Toxicity
Results162

Bioassessment
Results163 Action

No chemicals exceed 
TECs, mean PEC 
quotient < 0.5 and 
pyrethroids< 1.0 TU 

No
Toxicity

Indications of 
alterations

Identify the most probable cause(s) of the 
alterations in biological community. Where 
impacts are under Permittee’s control, take 
management actions to minimize the impacts 
causing physical habitat disturbance; initiate 
no later than the second fiscal year following 
the sampling event. 

No chemicals exceed 
TECs, mean PEC 
quotient < 0.5 and 
pyrethroids< 1.0 TU 

Toxicity Indications of 
alterations

(1) Identify cause(s) of impacts and spatial 
extent.

(2) Where impacts are under Permittee’s 
control, take management actions to 
minimize impacts; initiate no later than 
the second fiscal year following the 
sampling event.  

3 or more chemicals 
exceed PECs, the 
mean PEC quotient is 
> 0.5, or pyrethroids 
> 1.0 TU

No
Toxicity

Indications of 
alterations

(1) Identify cause of impacts.  
(2) Where impacts are under Permittee’s 

control, take management actions to 
minimize the impacts caused by urban 
runoff; initiate no later than the second 
fiscal year following the sampling event. 

3 or more chemicals 
exceed PECs, the 
mean PEC quotient is 
> 0.5, or pyrethroids 
> 1.0 TU

Toxicity No indications 
of alterations 

(1) Take confirmatory sample for toxicity.  
(2) If toxicity repeated, attempt to identify 

cause and spatial extent.
(3) Where impacts are under Permittee’s 

control, take management actions to 
minimize upstream sources; initiate no 
later than the second fiscal year following 
the sampling event.  

3 or more chemicals 
exceed PECs, the 
mean PEC quotient is 
> 0.5, or pyrethroids 
> 1.0 TU

No
Toxicity

No Indications 
of alterations 

If PEC exceedance is Hg or PCBs, address 
under TMDLs 

3 or more chemicals 
exceed PECs, the 
mean PEC quotient is 
> 0.5, or pyrethroids 
> 1.0 TU 

Toxicity Indications of 
alterations

(1) Identify cause(s) of impacts and spatial 
extent.

(2) Where impacts are under Permittee’s 
control, take management actions to 
address impacts. 
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All monitoring activities shall meet the following requirements:  
1. Samples and measurements taken for the purpose of monitoring shall be representative of the 

monitored activity. [40 CFR 122.41(j)(1)] 

2. Permittees shall retain records of all monitoring information, including all calibration and 
maintenance of monitoring instrumentation, and copies of all reports required by this Order for a 
period of at least five (5) years from the date of the sample, measurement, report, or application. 
This period may be extended by request of the Water Board or USEPA at any time and shall be 
extended during the course of any unresolved litigation regarding this discharge. [40 CFR 
122.41(j)(2), CWC section 13383(a)]

3. Records of monitoring information shall include [40 CFR 122.41(j)(3)]:

a. The date, exact place, and time of sampling or measurements; 
b. The individual(s) who performed the sampling or measurements; 

c. The date(s) analyses were performed; 
d. The individual(s) who performed the analyses; 

e. The analytical techniques or methods used; and,  
f. The results of such analyses. 

4. The CWA provides that any person who falsifies, tampers with, or knowingly renders inaccurate 
any monitoring device or method required to be maintained under this Order shall, upon 
conviction, be punished by a fine of not more than $10,000, or by imprisonment for not more than 
two years, or both. If a conviction of a person is for a violation committed after a first conviction of 
such person under this paragraph, punishment is a fine of not more than $20,000 per day of 
violation, or by imprisonment of not more than four years, or both. [40 CFR 122.41(j)(5)]

5. Calculations for all limitations which require averaging of measurements shall utilize an arithmetic 
mean unless otherwise specified in the monitoring Provisions. [40 CFR 122.41(l)(4)(iii)]

6. All chemical, bacteriological, and toxicity analyses shall be conducted at a laboratory certified for 
such analyses by the California Department of Health Services or a laboratory approved by the 
Executive Officer. 

7. For priority toxic pollutants that are identified in the California Toxics Rule (CTR) (65 Fed. Reg. 
31682), the Permittees shall instruct its laboratories to establish calibration standards that are 
equivalent to or lower than the Minimum Levels (MLs) published in Appendix 4 of the Policy for 
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
California (SIP). If a Permittee can demonstrate that a particular ML is not attainable, in 
accordance with procedures set forth in 40 CFR 136, the lowest quantifiable concentration of the 
lowest calibration standard analyzed by a specific analytical procedure (assuming that all the 
method specified sample weights, volumes, and processing steps have been followed) may be used 
instead of the ML listed in Appendix 4 of the SIP. The Permittee must submit documentation from 
the laboratory to the Water Board for approval prior to raising the ML for any priority toxic 
pollutant.

8. The Clean Water Act provides that any person who knowingly makes any false statement, 
representation, or certification in any record or other document submitted or required to be 
maintained under this permit, including monitoring reports or reports of compliance or non-
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compliance shall, upon conviction, be punished by a fine of not more than $10,000 per violation, or 
by imprisonment for not more than six months per violation, or by both. [40 CFR 122.41(k)(2)]

9. If the discharger monitors any pollutant more frequently than required by the Permit, unless 
otherwise specified in the Order, the results of this monitoring shall be included in the calculation 
and reporting of the data submitted in the reports requested by the Water Board. [40 CFR 
122.41(l)(4)(ii)]
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and

Minimum Number of Trash Hot Spots 
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Table 10.1 Minimum Trash Capture Area and Trash Hot Spots for Population Based Permittees 
     Data Source: http://quake.abag.ca.gov/mitigation/pickdbh2.html and Association of Bay Area Governments, 2005 ABAG Land Use Existing 

Land Use in 2005: Report and Data for Bay Area Counties 

Population

Retail / 
Wholesale
Commercial
Acres

Minimum Trash 
Capture Catchment 
Area  (Acres)165

# of Trash Hot 
Spots per 30K 
Population

# of Trash Hot 
Spots per 100 
Retail / Wholesale 
Commercial Acres 

Minimum # 
of Trash Hot 
Spots166

Alameda County 
San Leandro 73,402 721 216 2 7 4

Oakland 420,183 759 228 14 8 8

Dublin 46,934 377 113 1 3 3

Emeryville 9,727 69 21 1 1 1

Albany 16,877 95 28 1 1 1

Berkeley 106,697 183 55 3 1 3
Alameda County 
Unincorporated. 140,825 375 112 4 3 4

Alameda 75,823 402 121 2 4 4

Fremont 213,512 698 209 7 6 7

Hayward 149,205 726 218 4 7 7

Livermore 83,604 423 127 2 4 4

Newark 43,872 314 94 1 3 3

Piedmont 11,100 1 0.3 1 1 1

Pleasanton 69,388 366 110 2 3 3

Union City 73,402 183 55 2 1 2

165 30% of Retail / Wholesale Commercial Acres 
166 If the hot spot # based on % commercial area is more than twice that based on population, the minimum hot spot # is double the population 

based #. 
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Population

Retail / 
Wholesale
Commercial
Acres

Minimum Trash 
Capture Catchment 
Area  (Acres)165

# of Trash Hot 
Spots per 30K 
Population

# of Trash Hot 
Spots per 100 
Retail / Wholesale 
Commercial Acres 

Minimum # 
of Trash Hot 
Spots166

San Mateo County 
San Mateo County 
Unincorporated. 65,844 71 21 2 1 2

Atherton 7,475 0 0 1 1 1
Belmont 26,078 58 17 1 1 1
Brisbane 3,861 16 5 1 1 1
Burlingame 28,867 123 37 1 1 1
Colma 1,613 106 32 1 1 1
Portola Valley 4,639 9 3 1 1 1
Daly City 106,361 242 73 3 2 3
East Palo Alto 32,897 59 18 1 1 1
Foster City 30,308 67 20 1 1 1
Half Moon Bay 13,046 49 15 1 1 1
Hillsborough 11,272 0 0 1 1 1
Menlo Park 31,490 83 25 1 1 1
Millbrae 21,387 68 20 1 1 1
Pacifica 39,616 100 30 1 1 1
Redwood City 77,269 309 93 2 3 3
San Bruno 43,444 137 41 1 1 1
San Carlos 28,857 129 39 1 1 1
San Mateo 95,776 275 82 3 2 3
South San Francisco 63,744 195 58 2 1 2
Woodside 5,625 9 3 1 1 1
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Population

Retail / 
Wholesale
Commercial
Acres

Minimum Trash 
Capture Catchment 
Area  (Acres)165

# of Trash Hot 
Spots per 30K 
Population

# of Trash Hot 
Spots per 100 
Retail / Wholesale 
Commercial Acres 

Minimum # 
of Trash Hot 
Spots166

Contra Costa County
Contra Costa County 
Unincorporated. 173,573 524 157 5 5 5

Concord 123,776 1016 305 4 10 8

Walnut Creek 65,306 329 99 2 3 3

Clayton 10,784 21 6 1 1 1

Danville 42,629 134 40 1 1 1

El Cerrito 23,320 105 32 1 1 1

Hercules 24,324 37 11 1 1 1

Lafayette 23,962 68 20 1 1 1

Martinez 36,144 142 43 1 1 1

Moraga 16,138 108 32 1 1 1

Orinda 17,542 24 7 1 1 1

Pinole 19,193 140 42 1 1 1

Pittsburg 63,652 520 156 2 5 4

Pleasant Hill 33,377 219 66 1 2 2

Richmond 103,577 391 117 3 3 3

San Pablo 31,190 131 39 1 1 1

San Ramon 59,002 274 82 1 2 2
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Population

Retail / 
Wholesale
Commercial
Acres

Minimum Trash 
Capture Catchment 
Area  (Acres)165

# of Trash Hot 
Spots per 30K 
Population

# of Trash Hot 
Spots per 100 
Retail / Wholesale 
Commercial Acres 

Minimum # 
of Trash Hot 
Spots166

Santa Clara County
Santa Clara County 
Unincorporated  99,122 270 81 3 3 3

Cupertino 55,551 213 64 2 2 2

Los Altos 28,291 65 20 1 1 1

Los Altos Hills 8,837 0 0 1 1 1

Los Gatos 30,296 163 49 1 1 1

Milpitas 69,419 457 137 2 4 4

Monte Sereno 3,579 0 0 1 1 1

Mountain View 73,932 375 112 2 3 3

Santa Clara 115,503 560 168 3 5 5

Saratoga 31,592 41 12 1 1 1

San Jose 989,496 2983 895 32 29 32

Sunnyvale 137,538 548 164 3 5 5

Palo Alto 63,367 282 84 2 2 2

Solano County
Vallejo 120,416 559 168 4 5 5

Fairfield 106,142 486 146 3 4 4

Suisun 28,031 75 22 1 1 1

Totals 4,930,339 19057 5718 165 184 349
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Table 10-2.  Non-Population Based Permittee Trash Hot Spot
   and Trash Capture Assignments 

Non population 
based Permittee 

Number of 
Trash Hot 

Spots
Trash Capture Requirement 

Santa Clara Valley 
Water District 12

4 trash booms or 8 outfall capture devices 
(minimum 2 ft. diameter outfall) or 
equivalent measures  

Alameda County 
Flood Control 
Agency

9
3 trash booms or 6 outfall capture devices 
(minimum 2 ft. diameter outfall) or 
equivalent measures  

Alameda Co. Zone 7 
Flood Control 
Agency

3
1 trash boom or 2 outfall capture devices
(minimum 2 ft. diameter outfall) or 
equivalent measures  

Contra Costa County 
Flood Control 
Agency

6
2 trash booms or 4 outfall capture devices 
(minimum 2 ft. diameter outfall) or 
equivalent measures  

San Mateo County 
Flood Control 
District

2
1 trash booms or 2 outfall capture devices 
(minimum 2 ft. diameter outfall) or 
equivalent measures  

Vallejo Sanitation 
and Flood District 1

1 trash boom or 2 outfall capture devices 
or equivalent measures (minimum 2 ft. 
diameter outfall) 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
SAN FRANCISCO BAY REGION 

Standard Provisions and Reporting Requirements 
for

NPDES Stormwater Discharge Permits 

February 2009 

A. GENERAL PROVISIONS 
1. Neither the treatment nor the discharge of pollutants shall create a pollution, 

contamination, or nuisance as defined by Section 13050 of the California Water Code. 

2. All discharges authorized by this Order shall be consistent with the terms and conditions 
of this Order. 

3. Duty to Comply 
a. If a toxic effluent standard or prohibition (including any schedule of compliance 

specified in such effluent standard or prohibition) is established under Section 307(a) 
of the Clean Water Act, or amendments thereto, for a toxic pollutant which is present 
in the discharge authorized herein and such standard or prohibition is more stringent 
than any limitation upon such pollutant in a Board adopted Order, discharger must 
comply with the new standard or prohibition. The Board will revise or modify the 
Order in accordance with such toxic effluent standard or prohibition and so notify the 
discharger.

b. If more stringent applicable water quality standards are approved pursuant to Section 
303 of the Clean Water Act, or amendments thereto, the discharger must comply with 
the new standard. The Board will revise and modify this Order in accordance with 
such more stringent standards. 

c. The filing of a request by the discharger for a permit modification, revocation and 
reissuance, or termination, or a notification of planned changes or anticipated 
noncompliance does not stay any permit condition. [40 CFR 122.41(f)] 

4. Duty to Mitigate 
The discharger shall take all reasonable steps to minimize or prevent any discharge in 
violation of this order and permit which has a reasonable likelihood of adversely 
affecting public health or the environment, including such accelerated or additional 
monitoring as requested by the Board or Executive Officer to determine the nature and 
impact of the violation. [40 CFR 122.41(d)] 

5. Pursuant to U.S. Environmental Protection Agency regulations the discharger must notify 
the Water Board as soon as it knows or has reason to believe (1) that they have begun or 
expect to begin, use or manufacture of a pollutant not reported in the permit application, 
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or (2) a discharge of toxic pollutants not limited by this permit has occurred, or will 
occur, in concentrations that exceed the limits specified in 40 CFR 122.42(a). 

6. The discharge of any radiological, chemical, or biological warfare agent waste is 
prohibited.

7. All facilities used for transport, treatment, or disposal of wastes shall be adequately 
protected against overflow or washout as the result of a 100-year frequency flood. 

8. Collection, treatment, storage and disposal systems shall be operated in a manner that 
precludes public contact with wastewater, except where excluding the public is 
inappropriate, warning signs shall be posted. 

9. Property Rights 
This Order and Permit does not convey any property rights of any sort or any exclusive 
privileges. The requirements prescribed herein do not authorize the commission of any 
act causing injury to the property of another, nor protect the discharger from liabilities 
under federal, state or local laws, nor create a vested right for the discharge to continue 
the waste discharge or guarantee the discharger a capacity right in the receiving water. 
[40 CFR 122.41(g)] 

10. Inspection and Entry 
The Board or its authorized representatives shall be allowed: 

a. Entry upon premises where a regulated facility or activity is located or conducted, or 
where records are kept under the conditions of the order and permit; 

b. Access to and copy at, reasonable times, any records that must be kept under the 
conditions of the order and permit; 

c. To inspect at reasonable times any facility, equipment (including monitoring and 
control equipment), practices, or operations regulated or required under the order and 
permit; and 

d. To photograph, sample, and monitor, at reasonable times for the purpose of assuring 
compliance with the order and permit or as otherwise authorized by the Clean Water 
Act, any substances or parameters at any locations. [40 CFR 122.41(i)] 

11. Permit Actions 
This Order and Permit may be modified, revoked and reissued, or terminated in 
accordance with applicable State and/or Federal regulations. Cause for taking such action 
includes, but is not limited to any of the following: 

a. Violation of any term or condition contained in the Order and Permit; 
b. Obtaining the Order and Permit by misrepresentation, or by failure to disclose fully 

all relevant facts; 
c. Endangerment to public health or environment that can only be regulated to 

acceptable levels by order and permit modification or termination; and 
d. Any condition that requires either a temporary or permanent reduction or elimination 

of the authorized discharge. 
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12. Duty to Provide Information 
The discharger shall furnish, within a reasonable time, any information the Board may 
request to determine whether cause exists for modifying, revoking and reissuing, or 
terminating the permit. The discharger shall also furnish to the Board, upon request, 
copies of records required to be kept by its permit. [40 CFR 122.41(h)] 

13. Availability 

A copy of this permit shall be maintained at the discharge facility and be available at all 
times to operating personnel. 

14. Continuation of Expired Permit 
This permit continues in force and effect until a new permit is issued or the Board rescinds the 
permit. Only those dischargers authorized to discharge under the expiring permit are covered by 
the continued permit. 

B. GENERAL REPORTING REQUIREMENTS 
1. Signatory Requirements 

a. All reports required by the order and permit and other information requested by the 
Board or USEPA Region 9 shall be signed by a principal executive officer or ranking 
elected official of the discharger, or by a duly authorized representative of that 
person. [40 CFR 122.22(b)] 

b. Certification 
All reports signed by a duly authorized representative under Provision E.1.a. shall 
contain the following certification: 
"I certify under penalty of law that this document and all attachments are prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gathered and evaluated the information submitted. Based 
on my inquiry of the person or persons who managed the system, or those persons 
directly responsible for gathering the information, the information submitted is, to the 
best of my knowledge and belief, true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the possibility of 
fine and imprisonment for knowing violations. [40 CFR 122.22(d)] 

2. Should the discharger discover that it failed to submit any relevant facts or that it 
submitted incorrect information in any report, it shall promptly submit the missing or 
correct information. [40 CFR 122.41(l)(8)] 

3. False Reporting 
Any person who knowingly makes any false statement, representation, or certification in 
any record or other document submitted or required to be maintained under this permit, 
including monitoring reports or reports of compliance or noncompliance shall be subject 
to enforcement procedures as identified in Section F of these Provisions. 

4. Transfers

Attachment K  K-4  Date:  October 14, 2009 
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a. This permit is not transferable to any person except after notice to the Board. The 
Board may require modification or revocation and reissuance of the permit to change 
the name of the Permittee and incorporate such other requirements as may be 
necessary under the Clean Water Act. 

b. Transfer of control or ownership of a waste discharge facility under an National 
Pollutant Discharge Elimination System permit must be preceded by a notice to the 
Board at least 30 days in advance of the proposed transfer date. The notice must 
include a written agreement between the existing discharger and proposed discharger 
containing specific dates for transfer of responsibility, coverage, and liability between 
them. Whether an order and permit may be transferred without modification or 
revocation and reissuance is at the discretion of the Board. If order and permit 
modification or revocation and reissuance is necessary, transfer may be delayed 180 
days after the Board's receipt of a complete application for waste discharge 
requirements and an NPDES permit. 

5. Compliance Reporting  
a. Planned Changes 

The discharger shall file with the Board a report of waste discharge at least 120 days 
before making any material change or proposed change in the character, location or 
volume of the discharge. 

b. Compliance Schedules 
Reports of compliance or noncompliance with, or any progress reports on, interim 
and final compliance dates contained in any compliance schedule shall be submitted 
within 10 working days following each scheduled date unless otherwise specified 
within this order and permit. If reporting noncompliance, the report shall include a 
description of the reason for failure to comply, a description and schedule of tasks 
necessary to achieve compliance and an estimated date for achieving full compliance. 
A final report shall be submitted within 10 working days of achieving full 
compliance, documenting full compliance 

c. Non-compliance Reporting (Twenty-four hour reporting:) 
i. The discharger shall report any noncompliance that may endanger health or the 

environment. All pertinent information shall be provided orally within 24 hours 
from the time the discharger becomes aware of the circumstances. A written 
submission shall also be provided within five working days of the time the 
discharger becomes aware of the circumstances. The written submission shall 
contain a description of the noncompliance and its cause; the period of 
noncompliance, including exact dates and times and, if the noncompliance has not 
been corrected, the anticipated time it is expected to continue; and steps taken or 
planned to reduce, eliminate, and prevent reoccurrence of the noncompliance. 

C. ENFORCEMENT
1. The provision contained in this enforcement section shall not act as a limitation on the 

statutory or regulatory authority of the Board. 
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2. Any violation of the permit constitutes violation of the California Water Code and 
regulations adopted hereunder and the provisions of the Clean Water Act, and is the basis 
for enforcement action, permit termination, permit revocation and reissuance, denial of an 
application for permit reissuance; or a combination thereof. 

3. The Board may impose administrative civil liability, may refer a discharger to the State 
Attorney General to seek civil monetary penalties, may seek injunctive relief or take 
other appropriate enforcement action as provided in the California Water Code or federal 
law for violation of Board orders. 

4. It shall not be a defense for a discharger in an enforcement action that it would have been 
necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions of this order and permit. 

5. A discharger seeking to establish the occurrence of any upset (See Definitions, G. 24) has 
the burden of proof. A discharger who wishes to establish the affirmative defense of any 
upset in an action brought for noncompliance shall demonstrate, through properly signed 
contemporaneous operating logs, or other relevant evidence that: 
a. an upset occurred and that the Permittee can identify the cause(s) or the upset; 

b. the permitted facility was being properly operated at the time of the upset; 
c. the discharger submitted notice of the upset as required in paragraph E.6.d.; and  

d. the discharger complied with any remedial measures required under A.4. 
No determination made before an action for noncompliance, such as during 
administrative review of claims that noncompliance was caused by an upset, is final 
administrative action subject to judicial review. 
In any enforcement proceeding, the discharger seeking to establish the occurrence of 
any upset has the burden of proof. [40 CFR 122.41(n)] 

D. DEFINITIONS 
1. DDT and Derivatives shall mean the sum of the p,p' and o,p' isomers of DDT, DDD 

(TDE), and DDE. 
2. Duly authorized representative is one whose: 

a. Authorization is made in writing by a principal executive officer or ranking elected 
official; 

b. Authorization specifies either an individual or a position having responsibility for the 
overall operation of the regulated facility or activity, such as general manager in a 
partnership, manager, operator of a well or a well field, superintendent, position of 
equivalent responsibility, or an individual or position having overall responsibility for 
environmental matters for the company. (A duly authorized representative may thus 
be either a named individual or any individual occupying a named position.); and 

c. Written authorization is submitted to the USEPA Region 9. If an authorization 
becomes no longer accurate because a different individual or position has 
responsibility for the overall operation of the facility, a new authorization satisfying 
the requirements above must be submitted to the Board and USEPA Region 9 prior to 
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Attachment K  K-7  Date:  October 14, 2009 

or together with any reports, information, or applications to be signed by an 
authorized representative. 

3. Hazardous substance means any substance designated under 40 CFR 116 pursuant to 
Section 311 of the Clean Water Act. 

4. HCH shall mean the sum of the alpha, beta, gama (Lindane), and delta isomers of 
hexachlorocyclohexane.

5. Overflow is defined as the intentional or unintentional spilling or forcing out of untreated 
or partially treated wastes from a transport system (e.g. through manholes, at pump 
stations, and at collection points) upstream from the plant headworks or from any 
treatment plant facilities. 

6. Priority pollutants are those constituents referred to in 40 CFR S122, Appendix D and 
listed in the USEPA NPDES Application Form 2C, (dated 6/80) Items V-3 through V-9. 

7. Storm Water means storm water runoff, snow melt runoff, and surface runoff and 
drainage. It excludes infiltration and runoff from agricultural land. 

8. Toxic pollutant means any pollutant listed as toxic under Section 307(a)(1) of the Clean 
Water Act or under 40 CFR S401.15. 

9. Total Identifiable Chlorinated hydrocarbons (TICH) shall be measured by summing the 
individual concentrations of DDT, DDD, DDE, aldrin, BHC, chlordane, endrin, 
heptachlor, lindane, dieldrin, PCBs and other identifiable chlorinated hydrocarbons. 

10. Waste, waste discharge, discharge of waste, and discharge are used interchangeably in 
this order and permit. The requirements of this order and permit are applicable to the 
entire volume of water, and the material therein, which is disposed of to surface and 
ground waters of the State of California.
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Glenn E. Moglen   
Dept. of Civil & Environmental Engineering 

Virginia Tech 

Limiting imperviousness to 

maintain ecological quality: Are 

threshold-based policies a good 

idea? 

STAC Workshop: The Peculiarities of (IM)Perviousness 

0045672



Motivation 

 We all understand that impervious surfaces 

lead to negative environmental consequences.  

However… 

 How do we measure imperviousness and how 

do measurement methods affect absolute 

magnitudes? 

 How do thresholds interact with the way 

imperviousness is organized by drainage 

network? 

 What would “more informed” policies look like? 
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Hydrologic Effects of Urbanization 

 View of urbanization across landscape 

 Streamflow perspective 

Methods from: Moglen, G.E., and R.E. Beighley (2002).  “Spatially Explicit 

Hydrologic Modeling of Land Use Change.”  Journal of the American Water 

Resources Association, 38(1): 241-253. 
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Ecological Impacts: Woody 
Debris… 
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Ecological Impacts: Species 
Sensitivity Index… 
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Ecological Impacts: the “10 percent” 
threshold... 
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An experiment with NLCD 
Imperviousness... 
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Three Ways to Measure 
Imperviousness… 

Method 1: Direct assessment from the 2001 
National Land Cover Dataset (NLCD). 

Method 2: Inference from generalized land use 
then applying the NRCS (SCS, 1986) 
imperviousness. 

Method 3: Direct application of the known road 
network from TIGER dataset (assuming all 
roads are 20 feet wide). 
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Table 2-2a from SCS TR-55 (1986) document 

Imperviousness coefficients 

for various land uses 

Method 2 elaboration 
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Method 1: 
I=0.40% 

Method 2: 
I=4.73% 

Method 3: 
I=1.20% 

Box 66: Low Intensity 

Imperviousness … 

 More imperviousness from roads alone than 

from NLCD. 

 Method 1 is 10% of Method 2. 
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Method 3: 
I=5.65% 

Method 1: 
I=16.86% 

Method 2: 
I=33.74% 

Box 71: High Intensity 

Imperviousness … 

 Roads under-predict – not useful method for 

high intensity development. 

 Method 1 is half of Method 2. 
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Imperviousness
Across 

Maryland … 

 NLCD under-

prediction at 

low intensity. 

 Systematic 

difference 

between NLCD 

and NRCS 

approach        

(~ factor of 2). 
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ILU>10% 

ILC>10% 

Disagreement 

Mapping the imperviousness threshold 
in Howard County, Maryland 
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Water

shed 

Area 

(km2) 

%I at 

Outlet 

% Over 

Thresh 

A 0.46 24.2 100.0 

B 0.32 8.9 28.6 

C 1.72 18.5 100.0 

D 2.42 1.7 0.0 

E 1.57 8.2 61.0 

F 0.81 4.2 0.0 

Total 9.45 9.8 28.8 

Distribution of 
Imperviousness 
within a Watershed 

Moglen, G.E. and S. Kim, (2007).  “Limiting imperviousness:  Are threshold-based 
policies a good idea?”  Journal of the American Planning Association, 73(2): 161-
171. 

. 
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Problem Summary 

 There is considerable evidence of severe 

ecological impacts if imperviousness > 10% 

 But… 

 How do we measure imperviousness? 

(Measurement methods differ greatly) 

 Where do we measure imperviousness? 

(Outlet and internal values can conflict) 

 How should this inform policy? 
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 Limit imperviousness per property to 8%, agriculture 

excepted.   Nationally recognized scientific research 

by the Center for Watershed Protection demonstrates 

that impervious surface contributes significantly to 

water quality decline.  Stream water quality begins to 

deteriorate from “good” to “fair” once imperviousness 

in the watershed exceeds 8%. 

      -Maryland Sierra Club  
      Recommendation 

 Question: Is this a good idea? 

 Answer: No.  Wrong for several reasons.   

Policy Implications… 
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Optimization of a 
Threshold-Based Policy 

 Thought experiment: 

 Total amount of 

imperviousness is externally 

prescribed. 

 Goal: Maintain aggregate imperviousness 

less than a fixed threshold ( It  ) as much 

as possible at all points ( x ) in the stream 

network. 

 Optimize across watershed. 
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Optimization of a Threshold-
Based Policy 
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Optimization can 
be posed in 
different ways… 

 Different patterns 

of low density 

sprawl 

• Mejia, A.I. and G.E. Moglen, (2009).  “Spatial Patterns of Urban Development 

from Optimization of Flood Peaks and Imperviousness-Based Measures.”  

Journal of Hydrologic Engineering, ASCE, 14(4): 416-424. April 2009. 
• Moglen, G.E., (2009). "Hydrology and Impervious Areas." Journal of Hydrologic 

Engineering, ASCE, 14(4): 303-304. 
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Optimization of a Threshold-
Based Policy 

 Optimized 

development 

patterns as function 

of total impervious 

area 
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Optimization Conclusions 

 Simple threshold viewed only from some 

arbitrary watershed outlet perspective 

misses internal variations (earlier JAPA 

figure). 

 Optimization of naïve objective function 

suggests spatial patterns for location of 

imperviousness to support ecological goals. 

 Because optimization is naïve, we need to 

further constrain the process to recognize 

other external goals or space limitations. 
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 Recognize there are no easy answers. 

 Understand the science influencing policy. 

 Avoid “one-size fits all” thresholds. 

 Tailor planning to hydrologic environment: 

 “Deny”: Identify precious water 
resources to protect. 

 “Accept”: Strategically orient planned 
development to concentrate degradation. 

 “Engineer”: Use BMPs to mitigate 
impacts. 

What SHOULD we do? 
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1 INTRODUCTION 

1.1 PURPOSE AND ORGANIZATION OF THE LID HANDBOOK 
The goal of the County of San Diego (the County) Low Impact Development (LID) Program is to protect 
water quality by preserving and mimicking natural hydrologic functions through the use of stormwater 
planning and management techniques on a project site. The purpose of the Low Impact Development 
Handbook (LID Handbook) is to provide a comprehensive list of LID planning and stormwater 
management techniques for developers, builders, contractors, planners, landscape architects, engineers, 
and government employees as guidance to reference before developing a project site. The LID Handbook 
has been developed for the County under the guidance of the LID Technical Advisory Committee. Local 
municipal guidelines should be followed, if available, and the LID Handbook should be referenced after 
municipal compliance. 

Examples of LID engineering solutions include infiltration and filtration of runoff in landscaped 
bioretention areas, permeable surfaces and soils, evapotranspiration by vegetation, biodegradation of 
pollutants by soil bacteria, and infiltration for groundwater recharge. Conventional development and 
storm drain system design typically inhibit natural hydrologic functions by creating large impermeable 
surfaces that prevent infiltration and groundwater recharge, increase runoff, and discharge polluted runoff 
off-site and eventually into streams, rivers, lakes, lagoons, bays, and ultimately the Pacific Ocean (Mount 
1995). In addition to providing water quality benefits, LID practices reduce a fraction of runoff from 
developed areas and can assist with water conservation. 

The LID Handbook is intended to complement the current County of San Diego Standard Urban 
Stormwater Mitigation Plan Requirements for Development Applications (Standard Urban Stormwater 
Mitigation Plan, or SUSMP) (County of San Diego 2012); San Diego County’s Hydrology Manual 
(Hydrology Manual) (County of San Diego Department of Public Works 2003); and the Water Efficient 
Landscape Design Manual (Landscape Design Manual) (County of San Diego Department of Planning 
and Land Use 2010). Local design engineers, architects, landscape professionals, and contractors should 
use the current versions of the SUSMP and Landscape Design Manual for specific information related to 
the performance, design, operation, inspection, and maintenance of structural treatment controls and LID 
practices such as vegetated swales, bioretention basins, and permeable pavement. The LID Handbook 
provides guidance for new development and redevelopment to incorporate these practices and other 
techniques that reduce runoff, increase groundwater recharge, and improve water quality. 

The County of San Diego SUSMP should be the first guidance document referenced during the 
development planning process. Once the SUSMP has been referenced, the LID Handbook is then 
intended to serve as a guide for LID implementation. This includes new development or redevelopment 
(net addition of more than 5,000 square feet of impervious surface, more than 1 acre of land disturbance, 
or both) of residential, commercial, industrial, civic (e.g., parks and churches), or public works projects. 
The LID Handbook should be used to reference LID planning policies and procedures, as well as general 
site designs for reducing stormwater quality impacts from new development and redevelopment projects. 
Once a conceptual LID site plan is developed, stormwater treatment, storm drainage, and flood control 
facilities should be designed on the basis of the design criteria presented in the current version of the 
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SUSMP (County of San Diego 2012). During the construction phase, best management practices (BMPs) 
should be employed to comply with the current San Diego County Watershed Protection, Stormwater 
Management, and Discharge Control Ordinance (WPO) (County of San Diego 2010a). 

The LID Handbook is organized as follows, and is intended to be used by practitioners with varying 
levels of experience (Figure 1-1). 

LID Handbook Organization 
Section 1 Introduction provides LID background, benefits and goals, and an overview of 

stormwater regulations and management. 

Section 2 Site Planning Practices contains LID planning practices, including land use 
planning, site assessment, retrofit considerations, and site design examples. 

Section 3 Integrated Management Practices provides a brief discussion of LID integrated 
management practices (IMPs or on-site LID techniques). 

Section 4 Implementation Considerations includes construction sequencing and critical steps 
for ensuring proper construction; guidance for conducting inspections during and 
after construction; guidance for maintenance and monitoring; and guidance for 
implementing demonstration projects. 

Appendix A Integrated Management Practice Design Guidance presents detailed design 
guidance, including cost estimates for implementation and operation and 
maintenance (O&M) over the life of the IMP. 

Appendix B Integrated Management Practice Design Templates includes standard design 
templates and design spreadsheets. 

Appendix C Fact Sheets contain educational materials detailing the basic design components 
and multiple benefits of LID practices. 

Appendix D Inspection and Maintenance Checklist consists of adaptable templates for IMP 
maintenance personnel. 

Appendix E Plant Palette describes locally appropriate plants to use when implementing IMPs. 

Appendix F Geotechnical Considerations describes details regarding geotechnical 
investigations and reporting for LID IMPs. 

Appendix G Example Bioretention Soil Media Specifications provides details on bioretention 
soil mixture and testing to achieve regulatory compliance and provide water quality 
treatment. 
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Figure 1-1. Document organization and intended audience. 

1.2 OVERVIEW OF LOW IMPACT DEVELOPMENT 
LID is an innovative stormwater management approach with the 
basic principle that is modeled after nature: manage rainfall runoff 
at the source using uniformly distributed decentralized micro-scale 
controls. LID is “a stormwater management and land development 
strategy that emphasizes conservation and the use of on-site natural 
features integrated with engineered, small-scale hydrologic controls 
to more closely reflect pre-development hydrologic functions” (San 
Diego RWQCB 2013). This can be accomplished by creating site 
design features that direct runoff to vegetated areas containing 
permeable or amended soils, protect native vegetation and open 
space, and reduce the amount of hard surfaces and compaction of 
soil. LID practices are based on the premise that stormwater 
management should not be seen as merely stormwater disposal. 
Rather than conveying the runoff from small frequent storm events 
directly into underground pipes and drainage systems for discharge 
off-site, LID integrated management practices (IMPs) dissipate and 
infiltrate stormwater runoff with landscape features and, where 
practical, permeable surfaces located on-site, thereby reducing runoff volumes and filtering runoff before 
it leaves the site. Most forms of development can incorporate LID design techniques and practices. 

Goals of LID 

• Protect water quality 

• Reduce runoff 

• Reduce impervious 
surfaces 

• Encourage open space 

• Protect significant 
vegetation 

• Reduce land disturbance 
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1.2.1 CHALLENGES AND LIMITATIONS OF LID PRACTICES 
Not all sites can effectively use all LID techniques. Soil 
permeability, existing soil contamination, slope, and water 
table characteristics might limit the potential for local 
infiltration. Urban areas planned for multi-family and 
mixed-use development or high-rise construction and 
locations with existing high contaminant levels in the soil 
might be severely limited or precluded from using LID 
infiltration techniques on-site. A more community-level 
approach to LID, rather than a site-by-site approach, might 
be warranted. Other noninfiltration LID techniques such as 
street trees, permeable pavements with an underdrain, 
raised sidewalks, rainwater harvesting with appropriately 
designed barrels or cisterns, and vegetated 
roofs/modules/walls are still an option for projects in the 
urban setting; however, these techniques must be carefully 
integrated into projects with thorough consideration of 
engineering and geotechnical limitations. 

1.2.2 LID AND STORMWATER 
MANAGEMENT PLANNING 

Consideration of the strategies outlined in Figure 1-2 
during the planning phase of a stormwater management 
scheme helps guide the decision-making process when 
selecting and designing BMPs to manage stormwater. The 
construction activities involved in translating a design concept for a stormwater management scheme into 
on-the-ground solutions will vary depending on what BMPs are included. 

Strategies fall under the two broad categories of: Planning Practices; and IMPs. Common LID planning 
practices include site design planning based on natural land contours and decreasing the impervious 
surface. These methods include the following: 

• Reducing impervious surfaces 

• Disconnecting impervious areas 

• Conserving natural resources 

• Using cluster/consolidated development 

• Using xeriscaping and water conservation practices 

Benefits of LID 

• Protects surface and 
groundwater resources 

• Reduces nonpoint source 
pollution 

• Reduces habitat degradation 

• Applicable to greenfields, 
brownfields, and urban 
developments 

• Groundwater recharge 

• Meets total maximum daily load 
(TMDL) and other stormwater 
requirements 

• Ancillary benefits, including 
aesthetics, quality-of-life, air 
quality, water conservation, and 
property values 

Source: Coffman 2002 
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Figure 1-2. LID planning and implementation. 

The basic LID strategy for handling runoff is to reduce the volume and decentralize flows. This is usually 
best accomplished by creating a series of smaller retention or detention areas that allow localized 
filtration instead of carrying runoff to a remote collection area for treatment (Lloyd et al. 2002). These are 
known as structural LID IMPs and may qualify as a treatment control BMP if it is properly sized. 

Table 1-1 presents the common structural IMPs, along with their ability to improve water quality, address 
hydromodification, or both. 
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Table 1-1. Runoff management functions provided by the structural LID IMPs 

Structural IMP 
Model SUSMP  

water quality control 
Model SUSMP  

hydromodification control 

Bioretention and bioretention swales   

Permeable pavement 1  

Rock infiltration swales   

Flow-through planter   

Vegetated (green) roof systems 2  

Sand filters   

Rainwater harvesting and reuse systems -- 3  

Vegetated swales Recommended for pretreatment, conveyance 

Vegetated filter strips/buffers Recommended for pretreatment, conveyance 
1 Considered a self-treating or self-retaining area by model Standard Urban Stormwater Mitigation Plan (SUSMP) 
2 Runoff from vegetated roofs requires no further water quality treatment 
3 Can be used for water quality control when combined with infiltration or filtration IMP 

1.2.3 LID AND THE WATER CONSERVATION IN LANDSCAPING ACT 
The County updated landscaping ordinance complies with the 2006 State of California Water 
Conservation in Landscaping Act, Government Code 65991 and 65595 (County of San Diego 2010b). 
This ordinance replaces the previous County Zoning Ordinance to instate more comprehensive, effective 
water conservation methods for landscaping by requiring water budgets, promoting installation and 
maintenance of efficient irrigation systems and plant selection, and reducing excess water from over-
irrigation (County of San Diego 2010b).These design requirements will support landscapes that are 
essential to the quality of life in San Diego County as well as reduce the use of limited water supplies for 
irrigation and landscaping. The requirements will also be compatible with a variety of other landscaping 
objectives, including erosion control, brush management, and invasive plant species control, as well as 
filtering, treating, and using stormwater runoff in landscaped areas. Landscape design, installation, 
maintenance, and management can and should be water efficient (County of San Diego 2010c). The right 
to use water is limited to the amount reasonably required for the beneficial use to be served and the right 
does not and must not extend to waste or unreasonable methods of use. 

1.3 STORMWATER MANAGEMENT 
1.3.1 STATE AND FEDERAL STORMWATER REGULATIONS 
The California Regional Water Quality Control Board (RWQCB), a division of the State of California 
Environmental Protection Agency, requires all local jurisdictions to implement a stormwater program to 
address stormwater concerns. The RWQCB issued the region’s first Municipal Stormwater Permit, or 
National Pollutant Discharge Elimination System (NPDES) permit, in 1990 (Order No. 90-42) and 
renewed the permit in 2001 (Order No. 2001-01), 2007 (Order No. 2007-0001), and 2013 (Order No. 
2013-0001). The Municipal Stormwater Permits allow San Diego County jurisdictions to discharge 
stormwater runoff via storm drains into natural water bodies, contingent on meeting programmatic, 
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monitoring, and regulatory criteria. Permit requirements mandate that the jurisdictions regulate 
development and existing establishments to comply with stormwater requirements. 

The permit is a product of the federal Clean Water Act. Congress passed the Clean Water Act in 1972, 
and it was extended to include stormwater concerns in 1990; thus making it illegal to release pollutants 
above certain concentrations and loads into waterways. The RWQCB is responsible for ensuring that 
federal and state water regulations are implemented at the local level. 

The RWQCB adopted a revised Municipal Stormwater Permit (Order No. R9-2013-0001) on May 8, 
2013. The revised permit intends to further reduce the pollution conveyed by storm drains into local 
waterways by requiring additional stormwater improvements. The permit requires that San Diego 
jurisdictions require all developments, regardless of project type or size, to incorporate BMPs including 
LID techniques. The LID Handbook will serve as the guidance structure for these LID techniques. 
Additional detailed information about stormwater requirements can be found on the RWQCB Region 9 
website at http://www.waterboards.ca.gov/rwqcb9/water_issues/programs/stormwater/. 

1.3.2 STORMWATER MANAGEMENT PLANS AND IMPS 
To meet the goals of the NPDES permit renewed in 2001, the County established the Watershed 
Protection, Stormwater Management, and Discharge Control Ordinance (WPO) (County of San Diego 
2010a). The WPO defines the requirements that are legally enforceable by the County. The County also 
established Standard Urban Stormwater Mitigation Plan (SUSMP) Requirements for Development 
Applications (County of San Diego 2012). The County SUSMP will be replaced with the BMP Design 
Manual in 2015. The SUSMP addresses land development and capital improvement projects. It focuses 
on project design requirements and related post-construction requirements, but not on the construction 
process itself. The SUSMP also addresses the WPO requirements. 

To comply with the Clean Water Act, the state Water Code, and the above-mentioned WPO, San Diego 
County requires that property owners complete a Stormwater Management Plan (SWMP) before issuing 
any permit. The purpose of a SWMP is to document BMPs that will be implemented, upon final 
completion of the project, to prevent pollutants from entering stormwater conveyances and receiving 
waters. Priority development projects shall complete a Major SWMP. Priority development projects are 
required to have treatment control BMPs. When properly sized, IMPs can fulfill the treatment control 
BMP requirement. 

Projects that do not meet the priority development project criteria are considered nonpriority projects. As 
such, these projects need only to complete a Minor SWMP. All projects east of the Pacific/Salton Divide 
should complete a Minor SWMP. Projects east of the Pacific/Salton Divide should comply with post-
construction requirements in the state’s construction general permit. 

1.4 LID CONSIDERATIONS IN SAN DIEGO 
San Diego County is between Orange and Riverside counties on the north, the U.S./Mexico International 
Border on the south, Imperial County on the east, and the Pacific Ocean on the west. San Diego County is 
incredibly diverse. With approximately 4,260 square miles of land (SANDAG 2004), the County includes 
a large variety of geologic and topographic conditions, land uses, and climate types, all of which 
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influence stormwater runoff planning strategies. Key physical factors in San Diego County that affect the 
function, design, and performance of LID measures include climate (precipitation, temperature, 
evapotranspiration); geology (slopes and soils); hydrology (rain distribution and runoff); groundwater; 
surface water quality objectives; and land use planning and constraints. 

1.4.1 CLIMATE 
One of the key physical factors in San Diego that can affect the function, design, and performance of LID 
measures is climate (precipitation, temperature, evapotranspiration). San Diego County has a mild, 
equable climate characterized by warm, dry summers and mild winters. The climate can vary 
considerably, however, between the coastal, mountain, and desert areas (Figure 1-3). Figure 1-4 shows 
major rivers and other water bodies, as well as the divide that separates the western (South Coast Basin) 
and eastern (Colorado River Basin) watersheds. This divide follows the mountain ridgeline with 
elevations that vary from 3,000 to 5,000 feet above sea level. Precipitation that falls east of the divide 
flows to the Salton Sea Basin, while runoff from precipitation west of the divide flows down the western 
slope to the Pacific Ocean. RWQCB has designated the western side of the divide as Region 9, and it is 
regulated by the Municipal Stormwater Permit (Order No. R9-2013-0001). 

 

Figure 1-3. San Diego County topographic features affecting climate. 
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Figure 1-4. Major rivers and creeks in San Diego.

1.4.1.1 PRECIPITATION

Rainfall across San Diego County is variable, with most rain falling from November to April. The
average rainfall is highest in the mountains and lowest along the coast and in the desert. Most of the
County experiences light rainfall, although some of the central mountain areas receive more than 30
inches per year. Annual precipitation along the coast averages 10 inches. The amount increases with
elevation as moist air is lifted over the mountains. Some reporting points in the Cuyamaca and Vulcan
Mountains measure more than 35 inches per year, with areas on Mt. Palomar receiving up to 45 inches.
Totals diminish rapidly with decreasing elevation on the eastern slopes of the mountains, with some
desert stations reporting as low as 2.5 inches per season. The map below (Figure 1-5) presents the average
annual precipitation across San Diego County. Table 1-2 summarizes the average monthly distribution of
rainfall across the year within San Diego County.
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Figure 1-5. Average annual precipitation. 
 

Table 1-2. Average monthly rainfall in San Diego County (inches) 

Location 
Monthly 

Annual Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Alpine 3.03 3.60 3.14 1.24 0.36 0.15 0.23 0.15 0.27 0.74 1.75 2.11 16.77 

Borrego Desert 
Park 

1.14 1.32 0.84 0.17 0.05 0.02 0.30 0.44 0.31 0.24 0.39 0.91 6.13 

Boulevard 2.93 3.37 3.22 1.01 0.29 0.10 0.41 0.60 0.21 0.95 1.26 2.67 17.02 

Camp 
Pendleton 

2.86 2.94 2.46 1.03 0.28 0.10 0.10 0.10 0.23 0.66 1.24 2.11 14.11 

Campo 2.98 3.23 2.69 0.96 0.18 0.11 0.32 0.70 0.34 0.82 1.13 2.27 15.73 

Carlsbad Airport 2.51 2.44 1.68 1.02 0.18 0.11 0.10 0.09 0.25 0.63 1.12 1.71 11.84 

Chula Vista 1.94 2.30 1.69 0.69 0.09 0.07 0.03 0.01 0.14 0.53 0.91 1.43 9.83 

Cuyamaca 5.54 6.52 5.77 2.67 0.71 0.20 0.41 0.82 0.74 1.88 3.26 4.89 33.41 

Descanso 
Ranger Station 

4.50 4.94 4.00 1.98 0.57 0.16 0.32 0.59 0.48 1.16 2.00 3.03 23.73 

El Cajon 2.25 2.58 2.35 0.84 0.13 0.07 0.14 0.02 0.15 0.61 1.36 1.81 12.31 

El Capitan Dam 2.90 3.54 3.26 1.27 0.30 0.08 0.07 0.05 0.19 0.86 1.44 2.42 16.38 

Escondido 3.03 3.41 2.65 1.15 0.25 0.12 0.08 0.08 0.21 0.71 1.17 2.14 15.00 

Henshaw Dam 5.42 5.64 4.63 1.86 0.45 0.14 0.28 0.48 0.55 1.09 2.21 3.94 26.69 
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Location 
Monthly 

Annual Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Imperial Beach 1.79 2.04 1.86 0.80 0.21 0.08 0.07 0.04 0.20 0.65 1.14 1.63 10.51 

Julian 3.90 4.78 4.28 1.82 0.29 0.12 0.27 0.37 0.46 1.02 2.32 3.29 22.92 

La Mesa 2.40 2.41 2.41 0.92 0.15 0.08 0.04 0.03 0.21 0.69 1.45 1.89 12.68 

Lakeside 2.73 3.39 2.93 1.18 0.25 0.10 0.09 0.05 0.22 0.81 1.52 2.28 15.55 

Oceanside 2.65 3.07 2.21 0.97 0.26 0.11 0.12 0.15 0.24 0.70 1.03 2.15 13.66 

Ocotillo Wells 0.61 0.93 0.67 0.18 0.12 0.06 0.24 1.14 0.34 0.25 0.25 0.52 5.31 

Palomar 
Mountain 

5.88 6.61 4.75 1.91 0.55 0.17 0.37 0.77 0.51 1.23 2.48 4.97 30.20 

Poway 2.69 3.02 2.41 0.97 0.26 0.10 0.03 0.09 0.20 0.57 1.28 1.93 13.55 

Ramona Airport 3.32 3.11 3.08 1.40 0.30 0.12 0.13 0.15 0.29 0.72 1.19 2.23 16.04 

San Diego 
Airport 

1.98 2.27 1.81 0.78 0.12 0.07 0.03 0.02 0.15 0.57 1.01 1.53 10.34 

San Pasqual 2.65 3.13 2.44 1.05 0.25 0.09 0.08 0.05 0.20 0.65 1.34 2.09 14.02 

Vista 2.67 2.98 2.20 0.99 0.19 0.10 0.06 0.05 0.22 0.63 1.25 1.80 13.14 

Note: 30-year normal precipitation for the period 1981–2010.  
Source: NCDC 2013. 
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1.4.1.2 TEMPERATURE

Moderate temperatures are found year-round near the coast, while the interior part of the County has
generally warm summers and cool winters. The average annual temperature is in the low 60s (Fahrenheit)
on the coastal plain and in the coastal valleys it drops into the mid-50s at higher elevations in the
mountains, and increases to values over 70 degrees in the desert areas at the eastern edge of the County.
During the winter the mean minimum temperature drops to the mid-40s along the immediate coast, below
30 degrees in the mountains, and is in the mid-30s over the desert. July maximum temperatures average in
the 70s along the coast, increasing to around 90 degrees in the foothills, and can exceed 100 degrees in
the desert area. Table 1-3 summarizes the average monthly distribution of temperature in San Diego
County.

Table 1-3. Average monthly temperature in San Diego County (°F)

Location

Month

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Alpine 54.1 54.2 55.9 59.2 63.2 68.4 74.3 75.7 73.3 66.5 59.2 53.5

Borrego Desert Park 56.2 58.5 63.5 68.9 76.7 84.8 90.8 90.3 84.8 74.4 63.2 55.3

Camp Pendleton 54.3 54.9 56.7 59.2 62.9 66.2 70.6 71.1 69.9 64.9 58.8 53.5

Campo 48.5 49.5 51.6 55.1 60.7 66.2 72.8 73.7 69.1 60.7 53.0 47.7

Carlsbad Airport 55.4 55.8 56.9 59.1 62.0 64.8 68.2 69.9 68.6 65.2 59.7 55.2

Chula Vista 57.2 57.8 59.2 61.2 63.8 66.3 70.2 71.7 70.6 66.8 61.0 56.4

Cuyamaca 40.2 41.0 44.1 48.0 54.5 62.0 69.5 69.2 63.6 53.9 45.6 39.8

El Cajon 55.8 57.0 59.7 62.9 66.7 70.5 75.2 76.6 74.6 68.3 60.7 55.0

El Capitan Dam 55.3 56.3 57.9 61.7 65.7 70.7 75.7 76.0 74.6 68.7 60.7 55.7

Escondido 56.0 56.8 59.1 62.7 66.3 70.3 74.9 76.2 74.0 68.0 60.9 55.1

Henshaw Dam 44.6 45.8 48.7 52.2 58.3 64.5 71.5 72.3 67.0 58.0 49.5 43.6

Imperial Beach 56.4 57.6 59.0 60.7 63.2 65.8 68.4 70.0 68.9 64.4 59.4 56.7

Julian 44.9 45.7 47.4 52.2 58.1 65.6 73.1 72.6 67.9 59.8 51.1 44.1

La Mesa 57.9 58.4 60.1 63.2 65.9 69.4 73.7 75.3 74.1 68.4 62.2 57.4

Mount Laguna 41.2 41.2 45.6 51.1 58.2 65.0 71.1 70.2 65.2 55.4 47.6 41.2

Oceanside 53.0 54.2 55.7 58.6 61.8 65.3 68.6 69.4 67.8 62.9 56.9 52.6

Ocotillo Wells 58.8 61.5 67.5 73.6 81.3 88.6 95.3 93.8 89.0 78.7 65.5 57.3

Palomar Mountain 42.9 42.6 46.4 50.8 58.5 67.1 73.5 73.2 68.1 58.4 49.0 42.7

Ramona Airport 50.2 51.0 52.9 55.9 61.5 67.0 72.1 74.0 70.5 63.4 55.5 49.6

San Diego Airport 57.1 57.9 59.4 61.7 64 66.4 70.0 71.6 70.6 66.7 61.3 56.5

San Pasqual 55.5 56.8 58.8 61.9 66.1 70.1 74.8 75.9 73.7 67.6 60.1 54.7

Vista 56.0 56.2 57.6 60.4 63.6 66.8 71.0 72.3 71.1 66.3 60.4 55.4

Note: 30-year normal air temperature for the period 1981–2010.
Source: NCDC 2013
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1.4.1.3 EVAPOTRANSPIRATION 
The term evapotranspiration refers to the total transfer of moisture to the atmosphere from the soil, water 
bodies, vegetation canopy (evaporation), and plants (transpiration). Evapotranspiration can represent a 
significant water loss from a watershed. Types of vegetation and land use significantly affect 
evapotranspiration and, therefore, the amount of water leaving a watershed. Factors that affect 
evapotranspiration include the plant type (root structure and depth), the plant's growth stage or level of 
maturity, percentage of soil cover, solar radiation, humidity, temperature, and wind. 

Monthly reference evapotranspiration, which is a measure of potential evapotranspiration from a known 
surface, such as grass or alfalfa, has been estimated for San Diego County by the California Irrigation 
Management Information System (CIMIS) and is represented in Figure 1-6. 

 

Source: CIMIS 1999 

Figure 1-6. Reference evapotranspiration (ET) for San Diego County (inches/year). 
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1.4.2 GEOLOGY AND SOILS 
San Diego County can be divided into three distinct geomorphic provinces: (1) the Coastal Plain, (2) the 
Peninsular Range, and (3) the Salton Trough. The Coastal Plain is largely covered in sedimentary 
formational units. The Peninsular Range generally consists of granitic and other hard rock. The Salton 
Trough represents a relatively small, remote portion of the County, and has a limited extent of pervious 
sandy deposits. Unlike many other areas of California, San Diego County has relatively little in the way 
of pervious soils, such as alluvium-filled valleys and dune deposits. Thus, stormwater infiltration devices 
(lacking underdrains) might not be appropriate for many portions of the County. 

A qualified engineer practicing geotechnical services shall review the proposed stormwater infiltration 
IMPs, including permeable pavements, to provide a professional opinion regarding the potential adverse 
geotechnical conditions that the implementation of these practices created. Geotechnical conditions such 
as slope stability, expansive soils, compressible soils, seepage, groundwater, and loss of foundation or 
pavement subgrade strength should be addressed. Where appropriate, mitigation recommendations should 
be provided. The review should include the impact on existing and proposed improvements. Appendix F 
provides further details for proper geotechnical investigations. The U.S. Department of Agriculture 
Natural Resources Conservation Service (NRCS), formerly the Soil Conservation Service, conducted a 
soil survey of the San Diego area in the early 1970s. The NRCS has classified San Diego area soils with 
respect to: (1) their ability to accept and absorb water, (2) their tendency to produce runoff, and (3) their 
erodibility (Bowman 1973). See the Caltrans Infiltration Study (Caltrans 2003) for more information on 
infiltration site selection. 

While the majority of the County has soils that present significant limitations to infiltration potential, a 
few exceptions are noted. For example, the soils along the major streams of the Coastal Plain and the 
foothills have slight limitations to potential infiltration. The Lake Henshaw drainage corridor and the 
tributary drainage basin to the east, extending northwest and east along valley floors, comprise a large 
area where infiltration limitations are moderate. The valleys of the southern part of the mountain zone 
include scattered areas of soils that have slight limitations to infiltration. The desert zone includes 
extensive areas of soils that formed in alluvium and have slight limitations to infiltration. 

The soil survey classified soil runoff potential into four hydrologic soil groups labeled A through D 
(Figure 1-7). Group A and B soils exhibit the greatest infiltration rates (unless soils are compacted during 
construction) and are generally best suited to stormwater percolation. The San Diego area, however, has a 
relatively high concentration of group C and D soils, which exhibit lower percolation rates that generally 
limit the use of infiltration-based stormwater management systems. Instead, bioretention type LID 
facilities are often equipped with underdrains. Such a design provides for filtration of the water quality 
design event through an engineered soil media as well as incidental infiltration of low flows. 
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Figure 1-7. Hydrologic soil groups. 
 

The hydrologic soil groups are defined as: 

• Group A soils have a high rate of percolation and a low runoff potential. The rate of water 
transmission is high; thus, runoff potential is low. Group A soils are generally referred to as sandy 
soils. 

• Group B soils have moderate percolation rates when thoroughly wet. These are chiefly soils that 
are moderately deep to deep, moderately well-drained to well-drained, and moderately coarse 
textured. Rate of water transmission is moderate. 

• Group C soils have a slow percolation rate when thoroughly wet. They are chiefly soils that have 
a layer impeding the downward movement of water, or they are moderately fine to fine-textured 
soils that have a slow infiltration rate. The rate of water transmission is slow. 

• Group D soils have very slow percolation rates when thoroughly wet. They are clays that have a 
high shrink-swell potential, soils that have a high permanent water table, soils that have a claypan 
or clay layer at or near the surface, or soils that are shallow over nearly impervious material. The 
rate of water transmission for group D soils is very slow. 

The soil survey also evaluated erodibility. The majority of soils in the San Diego area exhibit moderate or 
severe erosion potential. 
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Data for a specific site, preliminary infiltration, runoff, and erodibility can be obtained by referring to the 
soil survey and consulting the complete national listing provided by the NRCS, or by performing an on-
site investigation. For further detailed mapping, the California Geological Survey can be referenced. 
Retaining a qualified engineer practicing geotechnical services and conducting exploratory excavations at 
the site are highly recommended. Consideration should be given to the effects of urbanization on the 
natural hydrologic soil group. If heavy equipment can be expected to compact the soil during 
construction, or if grading will mix the surface and subsurface soils, appropriate changes should be made 
in the soil group selected (County of San Diego 2003). 

1.4.3 HYDROLOGY 
Hydrology is the scientific study of the waters of the Earth and its atmosphere; their occurrence, 
circulation, distribution, chemical and physical properties; and their reaction with their environment, 
including the relation to living things. While the science of hydrology includes many aspects such as 
groundwater movement, oceanography, meteorology, and other aspects, the purpose of this section is to 
examine surface runoff. 

This section describes the type of storm runoff events occurring in San Diego County as a result of the 
region’s climate (discussed in section 1.4.1) combined with geology (discussed in section 1.4.2), 
topography, predominant soils, land use, and other factors. It also describes how these factors impact 
engineering design of stormwater conveyance features, including design of LID features. The practices 
described in this LID Handbook are designed to address surface runoff resulting from direct precipitation, 
with a goal of mimicking native field conditions as closely as possible to reduce surface runoff from 
developed areas. The LID Handbook describes LID features that can be incorporated on project sites to 
achieve this goal. Including native vegetation in landscaping is a complementary, beneficial practice to 
LID. It reduces the need for and amount of irrigation, which minimizes excess surface runoff and 
subsurface flow of irrigation water that is not representative of native field conditions. 

1.4.3.1 STORM INTENSITY 
Due to the convective winter weather pattern and relative proximity to the jet stream, San Diego County 
typically has high-intensity, short-duration storm events. Regardless of the amount of total rainfall 
delivered (measured in inches), the intensity with which it is delivered (measured in inches per hour) 
often results in flashy, high peak-flow rates of storm runoff. The design of LID features used in San 
Diego County must account for the high-intensity storms to provide for conveyance or bypass and 
appropriate erosion prevention. The engineer must assess how the design storm event that governs the 
design of stormwater conveyance systems for flood control (e.g., the 100-year storm event) will affect the 
LID features, which are typically designed for more frequent (85th percentile) storm events. The engineer 
must determine whether the 100-year storm event should bypass the LID feature, or be conveyed through 
the LID feature, accounting for proper energy dissipation, scour prevention, and capacity. It is necessary 
to provide for overflow from the LID feature and to provide bypass if safe overflow (that would not result 
in erosion, flooding, or safety concerns) is not practical or achievable. 
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1.4.3.2  LAND COVER, SLOPE, AND SOIL TYPE 
Land cover, slope, and soil type influence the ability of the watershed to capture or attenuate runoff. 
Within a development project, land cover is almost entirely determined by engineering design (site 
design). The intent of LID features is to enhance the land cover to mimic the project site’s natural ability 
to intercept, store, and route runoff in the pre-development condition. This can be achieved by a 
combination of reducing the development features that act to reduce infiltration, preserving infiltration 
areas, and preserving natural drainage routes where possible. Section 3 of the LID Handbook discusses 
seven site design and LID concepts to meet these goals. 

The design of LID features must respect hydrologic constraints presented by slopes (natural and 
engineered), soil types (natural and engineered/compacted), and the historical development of the area to 
provide a safe development. The naturally steep slopes and clayey soils that are predominant in San 
Diego County present unique challenges to achieving the goals stated above, and their hydrologic effects 
must be considered in the design of LID features. Steep slopes and clayey soils are not conducive to 
infiltration; forcing infiltration into such systems could cause slope or infrastructure failure. LID features 
that replace infiltration lost to impermeable surfaces should not exceed pre-development conditions or 
concentrate infiltration volumes that were previously dispersed throughout the site in the pre-development 
condition without considering subsurface geology and flow paths. Furthermore, knowledge of how 
tributary and downstream areas were developed in the past (e.g., whether underdrains were used in 
existing fill areas) is vital to help determine how increased infiltration could affect the project site as well 
as downgradient properties. 

The existing soil types in the majority of developable area in San Diego County typically have low 
infiltration rates (less than 0.5 inch per hour (in/hr)) due to clays. Furthermore, steep slopes in San Diego 
County present a challenge to minimizing fill, as fill is often added to maximize buildable area. To protect 
fill slopes from erosion or failure, they are designed to drain runoff safely from the land surface to an 
engineered system, which minimizes intrusion of water into the fill. Based on these factors, neither the 
natural nor the engineered/compacted soils are conducive to infiltrating excess runoff on or above steep 
slopes. Increased seepage conditions could develop from increased infiltration of surface water to the 
subsurface, potentially creating problems on properties adjacent and downgradient from infiltration 
projects. Therefore, developers must work closely with a qualified engineer practicing geotechnical 
services on the design of infiltration IMPs to evaluate the site constraints as well as the potential impacts 
to downstream property owners. 

Because of the difficulty of conveying runoff safely from fill areas and slopes, site design LID techniques 
can be used to reduce impervious areas. To maximize buildable area, developers can use techniques such 
as constructing streets, bicycle lanes, sidewalks, and parking lot aisles to the minimum width necessary; 
increasing building density (number of stories above or below ground); and minimizing the use of 
impervious surfaces, such as decorative concrete, in the landscape design. The function of natural 
absorption areas can be mimicked by maximizing canopy interception in the site landscaping, minimizing 
soil compaction, and replacing soil absorption in controlled locations where underdrain systems can be 
included to protect against increased seepage conditions. Underdrains can be used with planters, tree 
wells, biofiltration areas, and other landscaped areas with controlled drainage. 
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1.4.4 GROUNDWATER INFILTRATION 
1.4.4.1 AQUIFER CHARACTERISTICS IN SAN DIEGO COUNTY 
San Diego County has a variety of aquifer types and geologic environments that have different associated 
groundwater issues. The coastal zone is mostly supplied with imported potable water from the member 
agencies of the San Diego County Water Authority (SDCWA), partly because of the limited groundwater 
aquifer storage available in the coastal region. The remaining portion of the County (approximately 65 
percent by area) depends solely on groundwater resources. For land to the east of the SDCWA boundary 
(shown in Figure 1-3), water resources are limited to naturally occurring surface and groundwater 
resources. In this area, no imported water is, or will likely become, available in the foreseeable future 
because of a lack of infrastructure, a limited availability of water within the desert southwest, the cost of 
providing these services, and the political approval needed to extend the SDCWA boundaries. 

Groundwater resources in the County that lie east of the SDCWAs service area are limited due to the 
amount of rainfall and resulting infiltration, or groundwater recharge, as well as limited groundwater 
storage. The majority of this area is underlain by fractured rock aquifers that restrict development because 
of very limited groundwater storage. The area is underlain by relatively shallow alluvial aquifers typically 
found in river and stream valleys and intermountain valleys adjacent to and, in many cases, overlying 
fractured rock aquifers. Some of these aquifers have a relatively thin saturated thickness and, therefore, 
have limited storage. Desert basins in the extreme eastern portion of the County have relatively large 
storage capacity, but have extremely limited groundwater recharge. Because of the limited groundwater 
recharge, desert basins are particularly prone to groundwater overdraft, where groundwater extraction 
exceeds long-term groundwater recharge. High groundwater demand in Borrego Springs has resulted in 
an overdraft condition. 

1.4.4.2 HIGH GROUNDWATER CONDITIONS 
High groundwater levels can occur in areas served by municipal water systems (i.e., where the 
groundwater is not withdrawn for use as a water supply) because septic system and irrigation return flows 
contribute water imported from another hydrologic system. Parts of Valley Center, Rainbow, Ramona, 
and a few areas east of Escondido have historic records of high groundwater. These areas have recorded 
septic tank failures which have led to bacteria and nitrate contamination of groundwater. A technical 
septic system failure occurs when the water table rises to within 5 feet of the bottom of a septic system 
disposal field. A minimum 10-foot separation is required to prevent the underlying groundwater and 
nearby surface waters from being contaminated by bacteria, nitrates, and possible virus strains in the 
wastewater. Stormwater infiltration devices may not be feasible in areas with septic systems. 

In general, perennially high groundwater conditions are uncommon in the groundwater-dependent areas 
of the County east of the SDCWA line. A few exceptions include parts of Jacumba and a few other 
sporadic instances largely in alluvial aquifer environments. 

1.4.4.3 GROUNDWATER CONTAMINATION CONCERNS 
Some pollutants, such as nitrates, bacteria, total dissolved solids, petroleum products, and solvents, can 
migrate to depths that can ultimately threaten water supply wells. Illegal dumping of waste oil, pesticides, 
herbicides, paint, paint thinner, and other chemical products into any type of infiltration device presents 
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additional risk for groundwater contamination. Local water districts and other agencies generally have 
policies and strategies to protect groundwater supplies from these threats. These policies seek to balance 
the environmental benefits of infiltration with the compelling need to protect the quality of soil and 
groundwater supplies. 

1.4.4.4 GROUNDWATER INFILTRATION CONCERNS 
A U.S. Geological Survey study of a groundwater recharge basin in Fresno showed that a wide variety of 
urban runoff pollutants were removed by absorption within the top 1.5 inches of sediment in the basin, 
and that no pollutants were found in the sediment at a depth greater than 6 inches. The results showed that 
the pollutants did not travel more than 6 inches deep—typically well above the level of groundwater 
wells. In the County, a 10-foot separation is recommended between infiltration practices and the top of 
the groundwater table to allow sufficient biological activity and filtration to occur. 

With proper maintenance of stormwater management systems, pollutants infiltrating into the soil do not 
usually pose a risk of contaminated soil or groundwater. Risk is greater when pollutant sources are 
concentrated, such as in a heavy industrial site, at retail gas outlets, or in the case of illegal disposal. 

Additional information on groundwater can be found in the groundwater section of the San Diego County 
Low Impact Development Literature Index (County of San Diego 2007). 

1.4.4.5 FIRE SAFETY CONSIDERATIONS 
Although many practices are available to help reduce the impact of stormwater runoff in developed areas, 
the selected approach must account for public safety above all other factors. Fire safety demands 
accessibility to structures by fire apparatuses (trucks and other emergency vehicles) and allows residents 
to relocate in a safe manner in advance of an oncoming fire, flood, or other catastrophe. State and County 
fire codes specify how fire access roads are to be designed to provide emergency vehicle access within 
recognized operational parameters. Dead end roads must meet the California Code of Regulations Title 14 
and County fire code requirements for secondary access and emergency vehicle turnarounds. 

Vegetation management (fuel modification) must be maintained in compliance with fire codes, 
particularly adjacent to buildings and to grass-surfaced fire lanes. Landscaping restrictions limit the 
amount and type of native and ornamental vegetation within 100 feet or more of structures. Landscaping 
near specially designed roadways with grass covering must not interfere with fire apparatus access or with 
firefighter perception of vehicle accessibility. 

Any design that allows water to travel through surfaces intended for travel by emergency vehicles must 
meet accepted County of San Diego design criteria to allow all-weather safe passage by heavy fire 
equipment. Areas designed for fire engine access that appear to be lawns or meadows (e.g., turf block) 
must be clearly marked as fire lanes and have an irrevocable easement which prohibits the installation of 
anything that could obstruct or appear to obstruct its use by fire engines. Fire officials want responding 
apparatus operators to be able to recognize designated fire lanes (fire access roadways) that appear to be 
lawns, and have confidence in the area’s capability of safely supporting 50,000–75,000 pound engines 
and ladder trucks. Fire apparatuses can only use such surfaces in wet situations if the surface is virtually 
flat. Any grade makes traction and control very difficult. 
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Developments must be designed to permit testing of fire protection systems. Discharge of potable water 
from fire hydrants and sprinkler system test valves must be directed to permeable areas. 

1.4.5 STANDARD MITIGATION AND PROJECT DESIGN 
CONSIDERATIONS FOR VECTOR CONTROL 

Minimizing mosquito production potential requires that water not be standing for sufficient time to permit 
eggs to develop to adult mosquitoes. For stormwater IMPs, this can be achieved by one of three ways: (1) 
discharging all captured water within 96 hours, (2) denying mosquitoes access to standing water, or (3) 
making the habitat less suitable for mosquito breeding. The most effective design strategy to exclude 
vectors from IMPs is to design the system to ensure that water is discharged within 96 hours, thereby 
eliminating the potential vector breeding source. Bioretention facilities typically dewater the surface 
ponding layer in less than 12 hours following a rainfall event, which is much less than the 96-hour 
threshold. Rapid dewatering is one of the main advantages of bioretention compared to traditional water 
quality basins. 

The following recommendations are adapted from the document, Managing Mosquitoes in Stormwater 
Treatment Devices, prepared by the University of California (UC), Agriculture and Natural Resources, 
UC Mosquito Research Program. Managing standing water to eliminate the potential for vector breeding 
sources associated with stormwater treatment facilities must be addressed in a project’s SWMP. 

Measures to promote rapid discharge of captured water in IMPs include: 

• Selecting or designing an alternative stormwater device that provides adequate constituent 
removal and drains completely within 96 hours. Special attention to groundwater depth is 
essential to determining water residence times. 

• Incorporating features that prevent or reduce the possibility of clogged discharge orifices (e.g., 
debris screens). Using weep holes is not recommended because of the potential for rapid 
clogging. 

• Using the hydraulic grade line of the site to select a treatment IMP that allows water to flow by 
gravity through the structure. Pumps are not recommended because they are subject to failure and 
often require sumps that hold water. 

• Designing distribution piping and containment basins with adequate slopes that drain fully and 
prevent standing water. The design slope should consider the buildup of sediment between 
maintenance periods. 

• Avoiding the use of loose riprap or concrete depressions that might hold standing water. 

• Avoiding barriers, diversions, or flow spreaders that might retain standing water. 

Additional information on mosquitoes and other vectors in San Diego can be found in the vector section 
of the San Diego County Low Impact Development Literature Index. 
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1.4.6 LID TREATMENT BMP DESIGN CONSIDERATIONS 
The design criteria for sizing site design IMPs have been developed as part of the SUSMP (County of San 
Diego 2012). IMPs can also be designed as treatment or pollution control IMPs. When IMPs are designed 
to have a treatment or pollution-reduction function, the sizing of the LID storage and treatment 
components need to account for additional regulatory drivers. For example, the San Diego Region 
Municipal Stormwater Permit (Order No. R9-2007-0001 and Order No. R9-2013-0001) requires that all 
Priority development projects have treatment control BMPs (see D.d.(1) of the Permit) and all treatment 
control BMPs meet the following design criteria: 

• Volume-based BMPs – 24-hour, 85th percentile storm event. 

• Flow-based BMPs – Maximum flow rate generated by a rainfall intensity of 0.2 inch per hour 
rainfall or maximum flow rate from 85th percentile hourly rainfall intensity. 

The Permit allows for IMPs that are correctly designed to effectively infiltrate, filter, or treat runoff to be 
considered as treatment control IMPs. LID treatment/pollution control IMPs implemented in jurisdictions 
that need to consider additional pollution reduction goals as part of a TMDL program might also include 
design approaches that consider design storms based on pollutograph data and specific pollutant 
reduction goals of the watershed. These design approaches will depend on the specific watershed and 
jurisdictional regulatory drivers. 

Applying these regulatory-driven approaches to the BMP design also needs to consider the specific site 
conditions as listed below. Sites with a greater number of constraints to increased infiltration and storage 
requirements will require additional engineered system components. For example, sites with low 
permeability soils will require additional storage above the sub-soils (where appropriate). Applying LID 
treatment control BMPs to sites that are characterized as least favorable for infiltration BMPs might not 
be suitable from a cost-benefit perspective when compared to other BMPs. Table 1-4 presents a possible 
range of site types from most (Site A) to least favorable (Site C) based on site conditions. Possible 
engineering solutions are listed in Table 1-4 to address site constraints. The design approach to LID 
treatment IMPs needs to consider possible engineering solutions; however, a cost-benefit analysis should 
be performed to compare with other possible IMPs that could help address water quality goals. 

Table 1-4. Possible engineering solutions to address constraints at three hypothetical sites from the 
most favorable conditions (Site A) to the least favorable (Site C) 

Site constraints Site A Site B Site C Possible engineering solutions 

Low permeability soils    Increase storage by increasing depth and porosity of sub-base 
layers and amending sub-soils (or line and drain) 

Shallow groundwater    Evaluate potential mounding and migration of constituents to 
verify IMP will not impact groundwater 

Adjacent to existing 
structures 

   Provide underdrains and/or liners to prevent seepage from 
damaging existing structures 

Space is limited    Evaluate the potential to provide greater storage below ground or 
provide storage through green roofs, rain barrels or other rain 
collection techniques 

Adjacent to existing 
infrastructure/utilities 

   Provide underdrains and/or liners to prevent seepage from 
damaging existing structures 
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Site constraints Site A Site B Site C Possible engineering solutions 

Proximity to 
foundations 

   Provide underdrains and/or liners to prevent seepage from 
damaging existing structures 

Potential slope 
stability issues 

   Evaluate the potential for increased pore water pressure from 
increased infiltration 

Presence of 
expansive soils 

   Provide underdrains and/or liners to prevent seepage from 
damaging existing structures. Rely on evapotranspiration as 
primary function rather than infiltration. 

 

The approach to evaluating a site for the application of IMPs should first include identifying the desired 
level of treatment based on the regulatory drivers. The regulatory drivers can then be used to assign a 
design volume or flow. Site conditions should be assessed to identify the site constraints that might 
prevent achievement of the treatment goal. On the basis of the site constraints, a cost-benefit analysis 
should be conducted to evaluate site design alternatives that meet water quality goals. This cost-benefit 
analysis should evaluate the increased costs incurred to achieve higher infiltration or overall treatment 
volume based on site constraints. At higher treatment volumes and flows, costs are likely to increase 
sharply at a point where significant additional engineering components are required to address existing 
site constraints. Figure 1-8 shows that this point of sharp cost increase should then be compared to other 
water quality treatment options as required by the specific regulatory drivers. Sites with less favorable 
conditions (Site C) will have sharply increased costs at lower infiltration/treatment volume as compared 
to more favorable sites (Site A). Therefore, applying LID treatment BMPs to these less favorable sites 
might not be cost-effective. 

The design considerations for applying IMPs should be compared to the applicable watershed and 
jurisdictional urban runoff management program goals and design guidelines. 

 
Figure 1-8. Comparison of costs at different levels of runoff volume reduction for three hypothetical 
sites with varying constraints (Site A is the least constrained, Site C is the most constrained). 
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2 SITE PLANNING PRACTICES 

2.1 SITE ASSESSMENT 
Conducting a comprehensive inventory and 
assessment of site conditions is the crucial initial 
step for implementing low impact development 
(LID). To identify how stormwater moves through 
the site before development, the site assessment 
process should evaluate existing conditions such as 
existing hydrologic features and natural resources, 
existing site topography, soil types and depth to 
groundwater, existing vegetative cover and 
impervious areas, and drainage features 
(Figure 2-1). 

Next, the assessment must consider the land use 
requirements outlined in the San Diego County 
General Plan, which is a set of guiding principles 
designed to protect the County’s unique and 
diverse natural resources and maintain the 
character of its rural and semi-rural communities. 
The assessment must also consider Multiple 
Species Conservation Program (MSCP) 
requirements (if applicable), open space and 
setback requirements, road design standards, 
sidewalks and parking requirements, driveways, 
and regulations regarding the use of cluster 
developments. Using this information, site planners 
and designers should consider how road design, lot 
configuration and construction practices can incorporate existing natural features on the site to retain 
beneficial natural hydrologic functions. In instances where these features do not exist or cannot be 
retained, LID site design integrated management practices (IMPs) should be used to mimic the site’s pre-
existing hydrologic function. 

Site designers and municipal planners must understand site conditions and constraints and consider these 
as the basis for selecting appropriate stormwater quality controls. Site analyses should indicate how each 
of the constraints and opportunities (where applicable) affect the site (Coombes and Paskin 2002). 

Use the following inventory check list to assist with identifying and evaluating a potential site for LID: 

 

Figure 2-1. Climatic and site factors that affect 
LID design. 
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Site Assessment Checklist 

Landform 
 Existing site 

contours/topography 

 Top and toe of slopes 

 Steep slopes (>4%) 

 Orientation of the site 
(north arrow) 

 Natural features 
(contiguous natural 
areas) 

 Existing site impervious 
area 

Water Features 
 Creeks and rivers 

 Water flow direction 

 Water quality issues 

 Drainage patterns 

 Ponds and reservoirs 

 Wetlands areas 

 Riparian zones 

 Environmentally 
sensitive areas (ESA) 

 Flood hazard zones 

 Depth to groundwater 

 Seeps and springs 

Soils 
 Soil type 

 Permeability of soils 

 Expansive soils 

 Collapsible soils 

 Landslides 

 Depth to topsoil and 
subsoil 

 Potential erosion areas 

 Contaminated soils 

 

Plants and habitat 
 Vegetation type 

 Evapotranspiration 

 Existing trees and shrubs 

 Weed species 

 Sensitive species 

 Vegetation to be removed 

 MSCP area 

 Dedicated Biological open 
space 

 Park lands and preserves 

Climate 
 Average temperature 

 Average precipitation 

 Areas of full or partial shade 

 Wildfire hazard 

Site features 
 Existing structures noted to 

be removed or retained 

 Location and height of 
walls/fences 

 Archaeological sites 

 Easements 

 Location of existing overhead 
and underground utilities 

 Connections to existing 
municipal storm drainage 
conveyance system 

 Aesthetic qualities on site 

 Aesthetics qualities around 
the site 

Land use planning 
 General Plan and zoning 

requirements 

 Setbacks and buffer 
requirements 

 Parking lot requirements 

 Landscaping 
requirements 

 Building restrictions 

 Street requirements 

 Fire safety requirements 

 Clustered development 
requirements 

 Sidewalk and driveway 
requirements 

 Lot configuration 
requirements 

 High intensity land use 
areas 

 Heavy vehicular or 
pedestrian traffic areas 

Adjacent lands 
 Quantification of off-site 

drainage to site 

 Location of adjacent 
structures 

 Rooftop and floor levels 
of adjacent buildings 

 Form and character of 
adjacent buildings 
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2.2 SITE PLANNING 
Assessment of the existing site, as outlined in the previous section, can be used to produce a series of 
constraint and opportunities maps to assist in the IMP planning process. Permeable soils or soils offering 
the best available infiltration potential should also be noted and used. Map layers showing different 
aspects of a site (soils map, slopes map, hydrology map, zoning, etc.) can be combined to delineate the 
places best suited for development. Building sites, road layout, and stormwater infrastructure should be 
configured within these optimal development areas to reduce disturbance to soil, significant vegetation, 
and drainage paths, and to take advantage of a site’s natural stormwater processing capabilities. 

To reduce directly connected impervious areas and promote filtration and infiltration, the site planning 
principles below must be considered to guide the layout and orientation of development projects. As 
required by the San Diego Region Municipal Stormwater Permit (San Diego RWQCB 2013), the 
following site design strategies must be implemented where applicable and feasible: 

• Preserve or restore natural drainage corridors, storage reservoirs, topographic depressions, areas 
of permeable soils, existing trees, natural vegetation areas within the project footprint, natural 
swales, buffers around natural water bodies and riparian habitats, and ephemeral and intermittent 
streams. 

• Minimize the impervious footprint of the site by constructing streets, sidewalks, and parking lot 
aisles to the minimum widths necessary, providing that public safety is not compromised. 

• Minimize soil compaction in landscaped areas. Landscape with native or drought-tolerant species. 

• Disconnect impervious surfaces by dispersing runoff from impervious surfaces to distributed 
pervious areas (such as directed roof downspouts that disperse runoff to a lawn). 

• Design and construct landscaped or other pervious areas, such as turf, gravel, pervious pavement, 
or green roofs, to effectively receive and infiltrate or retain runoff from impervious areas before it 
discharges from the site. Such areas are referred to as self-retaining areas and no further treatment 
is required. Permeable materials should be used for site areas with low traffic and appropriate soil 
conditions. 

• Drain impervious surfaces to engineered IMPs, such as bioretention facilities, located at, or as 
close as possible to, the source (i.e., the point where stormwater initially meets the ground) to 
minimize the transport of runoff and pollutants to the municipal separate storm sewer system 
(MS4) and receiving waters. IMPs infiltrate or percolate runoff through engineered soil and allow 
it to drain away slowly. 

• Depending on the site conditions and local regulations, consider the feasibility of harvesting and 
using rainwater in conjunction with IMPs. 

• Landscaping with native or drought tolerant species. 

Combining two or more strategies might work best for the project. The strategies outlined above can 
provide multiple and complementary project benefits, such as reducing heat island effects, improving air 
quality, increasing the potential for water conservation, and decreasing the need for stormwater 
infrastructure. 
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The following sections define these LID site planning principles and how to apply them while designing 
an LID project site plan. 

2.2.1 CONSERVE NATURAL AREAS, SOILS, AND VEGETATION 
Consistent with San Diego County’s Conservation and Open Space Element of the General Plan, the first 
site planning strategy is to conserve natural resources on site (County of San Diego 2011a). Assess the 
site for significant trees1, shrubs, sensitive vegetation, and permeable soils and refer to applicable local 
codes, standards, easements, setbacks, etc., to define the protected areas (areas that should be left 
undisturbed, see Figure 2-2), define the development envelope (areas that are most suitable for 
development, see Figure 2-3), and create the draft site plan (County of San Diego 2011a). 

Use the following guidelines to determine the sensitivity of the site’s vegetated areas and rank them in 
order of increasing sensitivity. Within each of the categories detailed below, hillside areas should be 
considered more sensitive than flatter areas. 

1. Areas devoid of vegetation, including previously graded areas and agricultural fields. 

2. Areas of non-native vegetation, disturbed habitats, and eucalyptus woodlands, where receiving 
waters are not present. 

3. Areas of chamise or mixed chaparral, and non-native grassland. 

4. Areas containing coastal scrub communities. 

5. All other upland communities. 

6. Occupied habitat of sensitive species and all wetlands (as both are defined by the San Diego 
County Biological Mitigation Ordinance). 

 

Figure 2-2. Examples of protected areas. 
 

                                                      
1 Any tree which is more than 12 inches in diameter as measured 4.5 feet above the root crown; or any tree with a diameter of any 
two trunks of at least 16 inches as measured 4.5 feet above the root crown. Any oak tree of the Quercus genus more than 6 inches 
in diameter as measured 4.5 feet above the root crown; or any such tree with a total diameter of any two trunks of at least 8 
inches as measured 4.5 feet above the root crown. 

0045736



COUNTY OF SAN DIEGO LOW IMPACT DEVELOPMENT HANDBOOK  PAGE 29 

Where possible, conform the site layout along 
natural landforms, avoid excessive grading and 
disturbance of vegetation and soils, and replicate 
the site’s natural drainage patterns. Set the 
development envelope back from creeks, 
wetlands, and riparian habitats. Preserve 
significant trees, especially native trees and 
shrubs, and identify locations for planting 
additional native or drought tolerant trees and 
large shrubs. Concentrate development on 
portions of the site with less permeable soils and 
preserve areas that can promote infiltration. 

The upper soil layers of a natural area contain 
organic material, soil biota, vegetation, and a 
configuration favorable for storing and slowly 
conveying stormwater. The canopy of existing 
native trees and shrubs also provide a water conservation benefit by intercepting rainwater before it hits 
the ground. By minimizing disturbances in these areas, natural processes intercept stormwater, providing 
a water quality benefit. By keeping the development envelope to the least environmentally sensitive areas 
of the site and set back from natural areas, stormwater runoff is reduced, water quality can be improved, 
environmental impacts can be decreased, and many of the site’s most attractive native landscape features 
can be retained. Retaining these natural landscape features might also count toward landscaping credit for 
a development’s required landscape plans. In some situations, site constraints, regulations, economics, or 
other factors might not allow avoidance of all sensitive areas on a project site. The standard California 
Environmental Quality Act (CEQA) review process will ensure that projects impacting biological 
resources on-site will offset those impacts with mitigation either elsewhere on-site or through off-site 
nature preserve creation to comply with CEQA, the Biological Mitigation Ordinance (BMO), MSCP 
objectives (if applicable), and other County requirements. 

2.2.2 MINIMIZE DISTURBANCES TO 
NATURAL DRAINAGES 

The next site planning strategy focuses on minimizing 
impacts to natural drainages (natural swales, topographic 
depressions, etc.). During the site assessment, natural 
drainage paths must be identified along with their 
connection to creeks and rivers, if any. Natural drainage 
pathways offer a benefit to the stormwater management 
strategy, since the soils and habitat already function as a 
natural filter or infiltration area. When determining the 
development footprint of the site, natural drainage paths 
should be avoided. By keeping the development envelope 
set back from natural drainage corridors (Figure 2-4), the 
water quality benefit to the watershed can be maintained. 

Figure 2-3. Development envelope. 

Figure 2-4. Setback from natural 
drainage corridor. 
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Implementing treatment train IMPs, such as filter strips and bioretention areas, further protects the natural 
drainage corridor from the adverse effects of urban runoff. In some situations, site constraints, 
regulations, economics, or other factors might not allow for the complete avoidance of drainage. The 
standard CEQA review process will ensure that projects impacting on-site drainage corridors will offset 
those impacts with mitigation to comply with CEQA, the BMO, the Resource Protection Ordinance 
(RPO), MSCP objectives (if applicable), and other County requirements. 

2.2.3 MINIMIZE AND DISCONNECT IMPERVIOUS SURFACES 
Development typically increases impervious surfaces on formerly undeveloped land and reduces the 
capacity of remaining pervious surfaces to capture and infiltrate rainfall (Bay and Brown 2005). In 
traditional development, the runoff from these impervious surfaces is captured by pipes and is directly 
connected to the municipal storm drainage system. Impervious areas directly connected to the storm 
drainage system have been identified as contributing to degraded receiving water quality. 

2.2.3.1 MINIMIZE IMPERVIOUS SURFACES 
For all types of development, limit the 
overall coverage of paved areas and roofs. 
Where allowed by local zoning and design 
standards—and provided that public safety 
and walkable environment are not 
compromised—this can be accomplished by 
designing more compact, taller structures; 
narrower streets and sidewalks; smaller 
parking lots (e.g., fewer parking stalls, 
smaller stalls, and more efficient lanes); and 
indoor and underground parking. Examine 
the site layout and identify areas where 
landscaping can be substituted for pavement. 

Minimizing impervious surfaces helps retain 
the permeability of the project site, allowing 
natural processes to filter and reduce 
nonpoint sources of pollution. 
Transportation-related surfaces such as 
streets, sidewalks, and parking lot aisles, 
should be constructed to the minimum width 
necessary, provided that public safety, 
circulation, and pedestrian access are not 
compromised (San Diego RWQCB 2013). In 
addition, low traffic areas are required to be 
constructed with permeable materials where 
underlying site conditions allow (San Diego 
RWQCB 2013). 

Figure 2-5. Example site layout that minimizes directly 
connected impervious surfaces. 
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2.2.3.2 DISCONNECT IMPERVIOUS SURFACES 
Creating pervious surfaces between impervious surfaces is an effective way to intercept urban runoff and 
reduce runoff volumes. This technique can be achieved by disconnecting continuously paved areas with 
landscaping or permeable materials and by directing roof runoff into vegetation, soils, or other permeable 
materials. The results include reduced stormwater peak flows and runoff volumes and filtration of the 
runoff before discharge to the municipal stormwater system or natural watercourses. Any impervious 
surface that drains into a catch basin, storm drain, or other impermeable conveyance structure is 
considered a directly connected impervious area. These impervious surfaces are principally comprised of 
rooftops and conventional pavements. Impervious surfaces that flow into a pervious area are not 
considered to be directly connected impervious area. However, the pervious area receiving the impervious 
surface runoff must be of appropriate width, area, location, slope, and design to effectively treat the 
contributing impervious area’s runoff (Urbonas and Stahre 1993). 

2.2.4 MINIMIZE SOIL COMPACTION 
The fourth site planning strategy is to minimize soil compaction in planned pervious areas (infiltration 
areas, landscaping, lawns, green space, etc.) and reduce the overall area of soil disturbance. The upper soil 
layers contain organic material, soil biota, and a configuration favorable for storing and slowly conveying 
stormwater downgradient. By protecting native soils and vegetation in appropriate areas during the 
clearing and grading phase of development, the site can retain some of its existing beneficial hydrologic 
function. It is important to recognize that areas adjacent to and under building foundations, roads, and 
manufactured slopes must be compacted with minimum soil density requirements to comply with the 
Grading Ordinance (County of San Diego 2011b). 

Clearing and grading exposes and compacts the underlying subsoil, producing a site with significantly 
different hydrologic characteristics as compared to the pre-development conditions. For this reason, avoid 
disturbing planned green space and proposed landscaped areas where possible. Areas planned for 
preserving beneficial hydrologic function should be protected during the grading and construction phase 
so that vehicles and construction equipment do not intrude and inadvertently compact the area. In urban 
sites, it might not be possible to completely avoid soil disturbance in the proposed pervious areas. In 
proposed landscaping areas where compaction cannot be avoided, re-tilling of the soil surface should be 
performed to allow for better infiltration capacity of underlying soil. Soil amendments are recommended 
and might be necessary to increase permeability and organic content. Soil stability, density requirements, 
and other geotechnical considerations associated with soil compaction must be reviewed by a qualified, 
licensed engineer (see Appendix F for further geotechnical information). 

2.2.5 DRAIN RUNOFF FROM IMPERVIOUS SURFACES TO PERVIOUS 
AREAS 

Identify opportunities to direct runoff from impervious areas to adjacent landscaping areas. The design, 
including slopes and soils, must reflect a reasonable expectation that an inch of rainfall will soak into the 
soil and produce no runoff. For example, a lawn or garden depressed 3 or 4 inches below the surrounding 
walkways or driveways provides a simple but functional landscape design element. Figure 2-6 shows 
examples of functional landscape design elements.  
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All priority development project 
sites are required, by Region 9 
permits, to have at least one 
treatment control BMP. For sites 
subject to stormwater treatment 
requirements only, a 2:1 
maximum ratio of impervious area 
to pervious areas (self-retaining 
area criteria) is acceptable, 
provided that the soils will drain 
adequately. For sites also subject 
to hydromodifcation flow-control, 
a maximum 1:1 ratio of 
impervious to pervious areas for 
self-retaining areas is mandatory. 
In some cases, runoff may be 
directed from impervious areas to 
pervious pavement. The pore 
volume of pavement and base 
course must be sufficient to retain 
an inch of rainfall, including 
runoff from the tributary area. The 
slopes and soils must be 
compatible with infiltrating the 
volume without producing runoff. 

Landscaped areas or other pervious areas (such as lawns) are required to be designed and constructed to 
receive stormwater runoff from rooftops, parking lots, sidewalks, walkways, patios, etc. (San Diego 
RWQCB 2013). An example is shown in Figure 2-7. These pervious areas help to slow, retain, filter, and 
treat runoff in the first few inches of the soil before discharging into the municipal stormwater system. 
When directly infiltrating into the ground using pure infiltration IMPs (e.g., infiltration trench, infiltration 
basin, dry wells), the soil conditions, slope and other pertinent factors must be addressed by a qualified 
licensed engineer. 

Important Note: Proposed stormwater infiltration IMPs, including permeable pavements, must be 
reviewed by a qualified engineer practicing geotechnical services to provide a professional opinion 
regarding the potential adverse geotechnical conditions created by implementing the practices. 
Geotechnical conditions such as slope stability, expansive soils, compressible soils, seepage, 
groundwater, and loss of foundation or pavement subgrade strength should be addressed. Where 
appropriate, mitigation recommendations should be provided. The impact and associated liability on 
existing, proposed, and future improvements should be included in the review. 

Figure 2-6. Functional landscape design elements that 
infiltrate stormwater. 
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Location: Mission Valley Library. Source: C. Sloan. 

Figure 2-7. Landscaped area infiltrates runoff from adjacent impervious areas. 

Site Planning Resources 

San Diego County  
General Plan 

http://www.sdcounty.ca.gov/pds/gpupdate/docs/BOS_Aug2011/
C.1-4_Conservation_and_Open_Space.pdf 

California Environmental 
Quality Act (CEQA) 

http://www.sdcounty.ca.gov/pds/zoning/formfields/PDS-202.pdf 

Biological Mitigation Ordinance 
(BMO) 

http://www.sdcounty.ca.gov/pds/mscp/bmo.html 

Resource Protection Ordinance 
(RPO) 

http://www.sdcounty.ca.gov/pds/docs/res_prot_ord.pdf 

Multiple Species Conservation 
Program (MSCP) 

http://www.sdcounty.ca.gov/pds/mscp/index.html 
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2.3 LID SITE DESIGN EXAMPLES 
LID site design strategies reduce the quantity of runoff and improve the quality of stormwater runoff from 
new development and redevelopment. LID site design attempts to mimic the site’s pre-developed 
(natural) hydrologic function. Site techniques involve the following: 

• Reducing impervious surfaces. 

• Disconnecting impervious surfaces from storm drains and other impervious surfaces to allow 
natural infiltration and treatment of stormwater runoff (e.g., Figure 2-8). 

• Increasing opportunities for infiltration and conveyance through vegetated and landscaped 
features. 

• Reducing soil compaction in the areas of the proposed LID treatment facility. 

• Reducing road and driveway widths in exchange for additional landscaping and green space. 

• Protecting sensitive natural areas, habitats, and important drainage corridors. 

• Linking greenways, parks, wilderness, and conservation land.  

 
Location: Palomar Airport in San Diego County, California. 

Figure 2-8. Parking lot that drains to a vegetated swale. 
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This section provides guidance on how LID concepts can be addressed for three basic types of land use 
development: residential, commercial, and industrial. 

The site planning principles and design concepts described in the following pages are integrated in a 
series of design examples. The examples are illustrative only and are not intended to represent 
comprehensive requirements for all development projects. Actual sites and projects will require various 
combinations and engineering ingenuity to suit unique site conditions. 

To provide multiple opportunities for stormwater treatment and to maximize the effectiveness of the LID 
design, a treatment train approach should be used. For example, a site can be designed by combining LID 
methods such as installing a landscaped bioretention cell, adding a grass swale, and installing permeable 
pavers as overflow areas. The following LID design examples show that by recognizing stormwater as a 
resource, and making it a primary consideration in site design, communities can be built to reward the 
investment, enhance the natural environment, and create an ideal place for people to live and work. 

2.3.1 RESIDENTIAL 
2.3.1.1 CLUSTERED LOW-DENSITY RESIDENTIAL DESIGN 
Clustered development, a site planning technique in use for several decades, considers not only individual 
lots, but larger site boundaries. It concentrates development on one portion of a site and maintains more 
of the site as open space. Clustered designs include strategies such as using smaller lot sizes, reducing 
setbacks and frontages, creating alternative street layouts to reduce road networks (section 3.1.3 ), and 
developing alternative driveway, sidewalk, and bike path designs (see section 3.1.5). When choosing the 
development envelope for a site, features such as drainage corridors and creeks, sensitive habitat areas, 
steep slopes, and highly erosive or permeable soils should be protected. 

A focal point of clustered development is 
reducing the actual footprint of the 
development project and the footprint of the 
roadway network internal to the project 
(Figure 2-9). Clustered development can 
provide increased area for passive recreation, 
when usable open space is concentrated in a 
public or semi-public place instead of being 
divided in many large, private yards. 
However, clustered developments can face 
resistance in the marketplace because home 
buyers sometimes prefer the larger lot sizes 
and wider streets of conventional urban and 
rural development patterns. Clustered 
development should include appropriate 
landscaping (e.g., native plants, xeriscaping) 
to blend with the surrounding environment. 
These landscaping areas can also be used in 
conjunction with LID treatment solutions. 

 

Figure 2-9. LID strategies for clustered low-density 
residential design. 
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In a watershed plan that employs clustered, dense development to preserve open space, on-site treatment 
in the more densely developed portion of the watershed might not be necessary. Dense or clustered 
development allows for significant areas to be preserved and remain undeveloped, reducing the need to 
mitigate throughout the entire watershed. 

2.3.1.2 SINGLE RESIDENTIAL LOT 
A single-family residential lot can 
provide significant opportunities for 
stormwater management (Figure 2-10). 
LID solutions can add aesthetic richness 
that will directly benefit the project and 
the surrounding community. When the 
ratio of impervious cover relative to land 
area is low, landscape areas can 
accommodate a variety of subtle filtration 
strategies. Stormwater management 
techniques can also provide habitat for 
wildlife, create shade, improve character, 
provide supplemental irrigation water, 
and promote growth of landscape 
planting. When planning a subdivision of 
small single-family lots, carefully assess 
whether lot-by-lot LID infiltration 
solutions are appropriate. Consider all 
physical, engineering, geotechnical, and 
public health and safety constraints, as 
well as the long-term maintenance and practicality of approaching infiltration at this level. An alternate 
approach would create a larger LID facility on a dedicated maintenance lot, in which runoff from multiple 
individual lots would drain to the facility and maintenance would be provided by the homeowners 
association. LID techniques that should be considered as part of the subdivision planning include 
conserving natural resources, disconnecting impervious surfaces by pitching driveways toward yards, and 
allowing roof runoff to drain to lawns before entering the storm conveyance system. 

2.3.1.3 MULTI-FAMILY RESIDENTIAL SITE 
In urban areas, many of the sites available for new construction are infill or redevelopment sites. These 
sites usually have higher densities (typically from 12 to 100 units per acre) that demand a greater 
proportion of pavement and roof coverage. 

Opportunities for on-site stormwater management exist even in the most densely developed infill sites, 
though these opportunities require greater creativity or multiple uses of space. For instance, an 
underground storage reservoir can be created to promote filtration and stormwater storage before 
releasing water into the municipal stormwater system. Figure 2-11 shows a pervious, grassed fire lane in a 
multi-family residential development. 

Figure 2-10. LID strategies for single residential lot 
design. 
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Source: EOA, Inc. 

Figure 2-11. Pervious emergency fire lane in a multi-family residential setting. 

In urban high-rise development projects, the vast majority of the site is often covered by buildings with 
only a minimal amount of landscaping. Although these high-density sites present limited opportunities to 
incorporate LID stormwater treatment solutions, this sort of development represents a highly efficient 
way to develop land and reduce pressure on the development of rural and undeveloped land. By allowing 
high density in urban cores (often referred to as smart growth), rural lands can be preserved more 
effectively, thus providing a watershed benefit by reducing impacts to water quality and encouraging 
groundwater recharge and habitat conservation. 
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2.3.1.4 RESIDENTIAL 
HILLSIDE SITE 

Hillside sites present particular 
challenges for stormwater 
management (Figure 2-12). LID 
strategies focusing on infiltration are 
typically best suited to more level 
sites. Infiltration strategies are 
impractical for hillside sites because 
they could potentially cause 
landslides and severe slope damage. 
Carefully stabilizing disturbed slopes 
is required. The licensed engineer 
must prove that stormwater 
management facilities are located so 
that infiltrated water does not 
compromise the integrity of building 
foundations, slopes, or other 
structures. 

2.3.1.5 LARGE RESIDENTIAL FLAT SITE 
Larger flat sites present some of the greatest 
opportunities for stormwater management 
(Figure 2-13). If soils have adequate 
percolation rates, infiltration facilities are 
easily incorporated into the design. In more 
poorly drained soils, flat sites allow for 
detention and filtration systems that can 
slow the speed of runoff from the site. 
These systems allow sediments to settle 
and minimize the discharge of high 
velocity flows, thus helping to meet 
hydromodification objectives. 

Figure 2-13 shows how the site planning 
and design principles discussed earlier 
can be applied at the neighborhood scale. 
For the purposes of illustration, two 
different street access systems are shown: 
driveways from the street or rear alley 
access. Each has different planning 
implications, but both can be integrated with appropriate stormwater management. 

Each cluster of buildings could also contain small-scale LID design elements. 

 
Figure 2-12. LID strategies for hillside sites. 

 
Figure 2-13. LID strategies for large residential flat sites. 
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2.3.2 COMMERCIAL 
2.3.2.1 COMMERCIAL SHOPPING CENTER 
Shopping centers present many opportunities for stormwater management, especially in the parking areas 
(Figure 2-14). Bioretention facilities can be incorporated into spaces between parking aisles. Recognizing 
that much of the parking is only necessary during peak times, such as the holiday season, a proportion of 
outlying stalls may be paved with permeable materials.  

The utility functions inherent in any shopping center also need attention, such as restaurant wash-down 
areas, trash collection areas, and service yards. These outdoor work areas require specific techniques to 
prevent polluted runoff from entering the storm drain system or local water bodies. Similarly, potentially 
hazardous materials used within the shopping center require special attention and treatment. Finally, trash 
and other storage areas can be properly designed and constructed to prevent pollutants from running off 
these areas into the storm conveyance system. 

If well-designed, correctly installed, and properly maintained, stormwater management techniques can 
enhance the aesthetic character of a shopping center and improve its marketability. 

  

 

Figure 2-14. LID strategies for commercial shopping centers. 
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2.3.2.2 COMMERCIAL OFFICE BUILDING 
Office buildings can integrate 
stormwater management 
techniques in many ways (Figure 
2-15). Landscape areas for 
employee use and perimeter 
screening can be designed as 
bioretention areas to infiltrate or 
filter runoff. These facilities de-
water quickly after storm events 
and do not pose a vector issue. 
They can also be designed as 
fountains or other decorative 
features to enhance aesthetics. 

Parking lot areas can be treated 
with the use of permeable 
materials. Impervious parking 
stalls can be designed to drain to 
landscaped infiltration areas. 

A portion of the required parking may be allowed to be held in landscape reserve, until a need for the full 
parking supply is established. As a result, the original construction can be built with enough parking to meet 
currently anticipated staff needs. If the parking demand increases, the area held in landscape reserve can be 
modified to accommodate parking. In this way, parking is held to a minimum on the basis of actual use, 
rather than by a zoning formula that might not apply to the office building’s actual personnel parking needs. 

2.3.2.3 COMMERCIAL RESTAURANT 
Restaurants offer a strong contrast 
between infiltration opportunities and 
special activity areas (Figure 2-17). 
Carefully selecting materials, such as 
brick or stone paving for outdoor 
patios, can enhance the restaurant’s 
aesthetic appeal, while allowing for 
stormwater management. Landscape 
plantings can also be selected for 
stormwater treatment. 

Parking can be provided in a variety of 
ways, with hybrid parking lots for staff 
that stay for long shifts, or with 
landscaped infiltration islands in lots 
with conventional paving for patrons 
who stay for shorter periods. 

 
Figure 2-15. LID strategies for commercial office buildings. 

 
Figure 2-16. LID strategies for commercial restaurants. 
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In contrast to these stormwater treatment opportunities, restaurants have special activity areas that need to 
be isolated from the storm conveyance system. Grease, stored items, trash, and other food waste must be 
kept in properly designed and maintained special activity areas. Local ordinances might have design 
guidelines for allowable square footage of covered and uncovered areas. 

2.3.3 INDUSTRIAL 
2.3.3.1 INDUSTRIAL PARK 
Industrial parks present special challenges when designing for stormwater management (Figure 2-17). 
They usually require large paved areas for truck access and employee parking, and space is usually 
limited. Industrial parks often have chemical storage and other special activity areas that require that 
infiltration techniques be avoided. 

Still, opportunities exist to incorporate design details to protect stormwater quality, including collecting 
and treating runoff in landscaped areas and properly managing special activity areas. 

  

 
Figure 2-17. LID strategies for industrial parks. 
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2.4 RETROFIT CONSIDERATIONS 
Retrofits are IMPs that are installed in already-developed areas where development occurred prior to 
stormwater requirements or where existing practices are not effective. Retrofitting can include replacing 
traditional roofs with green roofs, disconnecting or redirecting downspouts to pervious areas or newly 
installed IMPs, removing or replacing impervious surfaces with pervious surfaces, and implementing 
rainwater harvesting practices like rain barrels and cisterns. 

Retrofitting in urban environments is sometimes challenging compared to implementing IMPs in new 
development settings. Retrofit opportunities are constrained by a number of site factors, including the 
presence of structures such as buildings, retaining walls, and paved areas; aboveground and underground 
utilities; previously contaminated soils (known or suspected); and highly compacted urban soils that 
function as impervious surface due to low permeability. Designers might also need to preserve pedestrian 
and vehicle access. 

Directly connected impervious surfaces might constitute the majority of the site area, and pervious areas 
might be limited. When planning a retrofit project, designers can evaluate existing impervious areas to 
determine if some can be converted to pervious surface. Also, some impervious surface might be able to 
be reconfigured to drain to pervious areas, disconnecting them from the storm drain system and reducing 
the volume of runoff leaving the site. It is important to ensure that the pervious area is large enough and 
can infiltrate fast enough to avoid flooding or standing water; emergency overflow should be provided to 
safely convey large flows. 

If the site layout allows, IMPs can be set back from existing infrastructure to prevent damage to 
foundations, retaining walls, and utilities. Alternatively, facilities can be designed with hydraulic 
restriction layers (see Appendix A.11.6) and/or underdrains (see Appendix A.11.4) to prevent migration 
of stormwater to unwanted areas. The same techniques can be used to prevent mobilization of known or 
suspected pollutants in soils. 

If native soils have been compacted as a result of urban development or heavy equipment, they can be 
physically reconditioned (e.g., raking, tilling, amending) to adjust drainage characteristics, improve soil 
structure, and add organic matter (USEPA 2011). IMPs can also be installed with engineered media to 
ensure performance if in-situ conditions are poorly suited to stormwater management. 

Retrofits to incorporate IMPs in existing developments require creative site design and, in some cases, 
modifications to the design of IMPs to protect existing site features. Retrofits can provide water quality 
benefits in high-priority urban areas where water resources might already be impacted and few other 
options exist to achieve such improvements. 
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3 INTEGRATED MANAGEMENT PRACTICES 
A variety of low impact development (LID) design concepts and specific engineering solutions are 
introduced in this chapter and are further detailed in design guidance provided in Appendix A and 
Appendix C. The techniques presented are neither all-inclusive nor appropriate for every site or condition; 
however, as planners and designers become more familiar with the design concepts, they will likely use 
their ingenuity to develop a treatment train of LID strategies that achieves water quality goals. 

Before specific LID solutions can be developed for a particular project, the project designer must first 
determine the appropriate development category for the project (e.g., multi-family residential). Next, the 
designer must determine the project’s runoff and hydrology conditions, taking into consideration factors 
such as soil conditions; grading and creating slopes; selecting paving materials; collecting and channeling 
runoff from roof, driveway, parking, and road surfaces; and others. 

The individual design aspects of a project might make little difference to the overall hydrologic 
characteristics of the project, but, taken together, they significantly change the natural hydrology of the 
project site and can present stormwater management challenges. Fortunately, a project that combines a 
series of individual LID solutions on-site can effectively control stormwater and mitigate any water 
quality impacts. 

3.1 LID DESIGN CONCEPTS 
Minimizing impervious surface coverage and using natural elements to reduce stormwater runoff are key 
principles of LID. Selecting the appropriate LID concepts will depend on the elements included in the site 
development or redevelopment. Major design elements that can be adapted for LID include: 

• Roads 

• Parking lots 

• Driveways 

• Sidewalks 

• Bike paths 

• Buildings 

• Landscaping 

The following subsections describe LID design concepts relevant to each site element. These LID 
concepts should be considered early in the design process to control runoff quantity and quality and to 
minimize the need for structural integrated management practices (IMPs). 
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3.1.1 SELF-TREATING AREAS 
Self-treating areas (also called zero-discharge areas) are landscaped or turf areas that drain directly off-
site or to a storm drain system without discharging runoff to on-site impervious areas. Self-treating 
landscaped areas are assumed to produce runoff less than or equal to the pre-project site condition. 
Examples include upslope undeveloped areas which are conveyed around a proposed development and 
grassed slopes which drain off-site and do not mix with other developed site runoff. In general, self-
treating areas do not include impervious areas (must be at least 95% lawn, landscaping, or natural area 
and less than 5% impervious) and have slopes that are gentle enough to ensure that runoff will be filtered 
through the vegetation and soil. Runoff from self-treating areas does not require additional treatment or 
flow control. Refer to chapter 4 of the SUSMP (County of San Diego 2012) for full details. 

3.1.2 SELF-RETAINING AREAS 
Self-retaining areas are designed to retain the first one inch of rainfall without producing any runoff. The 
technique works best on flat, heavily landscaped sites; however, it can also be used on mild slopes if a 
one-inch rainfall would be expected to generate no runoff. To create self-retaining turf and landscape 
areas in flat areas, a concave cross-section should be graded so that the self-retaining areas will hold the 
first inch of rainfall. Grading should be directed toward the center of the pervious area at slopes of 4 
percent or flatter per SUSMP (County of San Diego 2012) recommendations. Any overflow inlets should 
be set 3 inches above the low point to allow ponding. Runoff from impervious or partially pervious areas 
can be managed by routing to self-retaining pervious areas. For example, roof downspouts can be directed 
to lawns, and driveways can be sloped toward landscaped areas. The maximum ratio is 2 parts impervious 
area for every 1 part pervious area for water quality treatment. For hydromodification flow control, the 
maximum ratio is 1 part impervious areas for every 1 part pervious area. Runoff from the impervious area 
must be directed to and dispersed within the pervious area, and the entire area must be designed to retain 
an inch of rainfall without overflowing from the self-retaining area. Under some circumstances, pervious 
pavement (e.g., crushed stone, permeable asphalt, or pervious concrete) can be considered a self-retaining 
area. Adjacent roofs or impervious pavement may drain to the pervious pavement in the same maximum 
ratios as described above. Properly designed self-retaining areas that accept flow from impervious areas 
or partially impervious areas can be classified as treatment control IMPs, as required by the Permit for 
Priority Development Projects. Runoff from self-retaining areas does not require additional treatment or 
flow control. Refer to chapter 4 of the SUSMP (County of San Diego 2012) for full details. 

3.1.3 LID ROAD DESIGN 
General Description 
Roads comprise a significant portion of a community’s impervious coverage and are one of the largest 
contributors of stormwater flows and pollutant loads. LID road design is a strategy to reduce this impact 
by minimizing impervious coverage and maximizing stormwater infiltration and pollutant uptake. 

Road Design Standards 
Roads are at the nexus of a wide variety of land-use and environmental issues. With a number of possible 
configurations, roads constitute a large design element in any development. In a typical neighborhood, the 
public right-of-way (i.e., the road or street) comprises approximately 20 to 25 percent of total land area, 
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making it the single most important determinant of neighborhood character. Roads also can comprise up 
to 70 percent of a residential community’s total impervious land cover, with the remainder of impervious 
land coverage in the form of rooftops and other structures. As a result, road design is one of the greatest 
factors in a development’s impact on stormwater quality. Roads are subject to municipal ordinances, 
standards, and management, allowing local jurisdictions to have a great deal of control over their design. 
For these reasons, the road is one of the most important design elements in site planning and an element 
that can be most directly affected by local ordinances and policies. 

Elements of LID Road Design 
The overall objectives for LID road designs are: 

• Reduce directly connected impervious area by reducing the overall road network coverage. 

• Minimize or eliminate effective impervious area and concentrated surface flows on impervious 
surfaces by reducing or eliminating hardened conveyance structures (pipes or curbs and gutters). 

• Infiltrate and slowly convey storm flows in roadside bioretention cells and swales, and through 
permeable paving and aggregate storage systems under the pavement. 

• Design the road network to reduce site disturbance, avoid sensitive areas, and reduce landscape 
fragmentation. 

• Create connected street patterns and open space areas to promote walking, biking, and access to 
transit and services. 

• Maintain efficient fire, safety, and emergency vehicle access. 

Based on the above objectives, the following general concepts should be considered when planning 
roadways: 

• Road layout – Consider alternatives that reduce impervious coverage such as reducing the length 
of the road network by exploring alternative road layouts. Clustering homes and narrowing lot 
frontages can reduce road length by reducing the overall development area. Another approach is 
to lengthen street blocks and reduce cross roads by providing pedestrian and bicycle paths mid-
block to increase access. 

• Road width – Road width is a function of land use, density, road type, average daily traffic, traffic 
speeds, street layout, lot characteristics and parking, drainage, emergency access, and 
underground utilities. 

• Cul-de-sac design – Cul-de-sacs create large areas of impervious coverage in neighborhoods. 
Alternatives to the traditional cul-de-sac can reduce impervious coverage. Examples of 
alternatives which reduce impervious surfaces are a T-shaped hammerhead turnaround, standard 
radius cul-de-sac with landscaped center-island for bioretention (see section 3.2.1.1), grid street 
systems, and a loop road network (Schueler 1995). 

• Rights-of-way – Reflect the minimum required to accommodate the travel lane, parking, 
sidewalk, and, if present, vegetation in rights of way. 

• Permeable materials – Use permeable materials in alleys and on-street parking where feasible 
(less than 4 percent slope). 
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• Increased access – Create paths to open space and other opportunities for pedestrians and bicyclists 
in subdivisions where alternative street layouts such as loop networks and cul-de-sacs are used. 

• Traffic calming features – Traffic circles, chicanes, chokers, and center islands can provide for 
pedestrian safety while also managing stormwater using bioretention or other infiltration practices 
(Victoria Transport Policy Institute 2007). 

• Accessibility – All County accessibility requirements for roadway designs must be followed for 
LID design 

• Drainage options: 
o Maintain drainage – Preserve natural drainage patterns to the extent feasible and avoid 

locating streets in low areas or highly permeable soils. 

o Uncurbed roads – Build uncurbed roads using vegetated swales where feasible. 

o Urban curb/swale system – Runoff drains along a curb and enters a surface swale via a curb 
cut, instead of entering a catch basin to the storm drain system. 

o Concave medians – Depress median below the adjacent pavement and design it to receive 
runoff through curb inlets or sheet flow. This can be designed as a landscaped swale or a 
biofilter. 

Driveway, private road, and public (nonmobility element) road design is influenced at the individual 
parcel and subdivision scale and is the focus of this section. Road design is site specific; accordingly, this 
section does not recommend specific road designs. Instead, the strengths and weaknesses of different road 
layouts are examined in the context of LID to help designers provide adequate transportation systems 
while reducing impervious surface coverage. 

Road Width Considerations 
Although reduced pavement width is a goal of LID, project designers should consider the following: 

• Complete streets policies require accommodation of all users (motor-vehicle operators, bicyclists, 
pedestrians) on all roads and may require adequate surface and space to accommodate all users 

• Turnouts and/or parking bays may be added to narrow roads at intervals to accommodate broken 
down vehicles, provide refuge areas for vehicles to pull over when emergency vehicles are 
rushing by to a scene, and help keep maintenance vehicles from blocking a through lane. 

• Typical fire department standards require greater paved width for emergency vehicle access. A 
principal concern is that emergency access might be blocked if a vehicle becomes stalled in the 
lane. Grid street systems and loop road systems provide multiple alternate emergency access 
routes to address this concern, though there might be a marginal increase in response times. 

• Hillside sites have special access concerns and fire risks. Because of the potential for lanes to be 
blocked by a single vehicle with no comparable alternate route, reduced street widths might not 
be advisable on long cul-de-sac streets or narrow hillside sites. 

Road Drainage 
Concrete curb and gutters are commonly required along both sides of a residential road, regardless of the 
number of houses served. The curb and gutter system serves several purposes, including collecting 
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stormwater and directing it to underground conveyance drainage systems, protecting the pavement edge, 
preventing vehicle trespass onto the pedestrian space, providing an edge against which street sweepers 
can operate, and helping to organize on-street parking. Curb and gutter systems also provide a directly 
connected conduit to natural water bodies and can collect and concentrate pollutants. Several alternatives 
to typical curb and gutter systems are available that meet functional requirements while lessening the 
street’s impact on stormwater quality. Note that these alternatives are discussed and recommended in the 
SUSMP (County of San Diego 2012). 

3.1.3.1 PUBLIC ROAD STANDARDS 
Current public and private road standards typically result in 60-80 percent impervious land coverage in 
the public right-of-way or the private road easement. The runoff from these impervious surfaces can 
negatively affect water quality. Road standards that allow a hierarchy of road sizes according to average 
daily traffic volumes yields a wide variety of benefits, including improved aesthetics from street trees and 
green parkways, reduced impervious land coverage, and reduced heat island effect. If the reduction in 
road width is accompanied by a drainage system that allows runoff to infiltrate, the impact of roads on 
stormwater quality can be effectively mitigated. 

The design of public (nonmobility element) roads shall use at least one of the following LID features 
(County of San Diego 2003): 

1. Reduce sidewalk widths as long as the Americans with Disabilities Act (ADA) requirements are 
met. 

2. Incorporate landscape buffer areas between sidewalks and streets. 

3. Design nonmobility element streets for the minimum required pavement widths. 

4. Minimize the number of residential street cul-de-sacs and incorporate landscaped areas to reduce 
impervious cover. 

5. Urban curb/swale system: street slopes to curb, periodic swale inlets drain to a vegetated swale. 
For more information on curb cut design please see Appendix A.11.2. 

Guidelines for the design and construction of public improvement projects within the unincorporated 
areas of San Diego County reference the San Diego County Public Road Standards. 

For guidelines that incorporate alternative road designs into a project reference the San Diego County 
Flexibility in County Road Design. 

In no way shall these LID features be designed to block sight distance for motorists from adjacent streets 
and driveways, create obstacles for pedestrians, impede the visibility and maintenance of traffic control 
devices and signs, and reduce or eliminate clear recovery area and minimum horizontal clearances from 
fixed objects. The landscaping maintenance mechanism through a landscaping district or County 
department shall be obtained prior to installation of the landscaping. 

3.1.3.2 PRIVATE ROAD STANDARDS 
A private road is used where required by subdivision and zoning ordinance requirements. Curbs and 
gutters are replaced by gravel shoulders that are graded to form a drainage way, with opportunities for 
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biofiltration and landscaping. Road sheet flow drains to a vegetated swale or gravel shoulder. Other 
characteristics of a private road standard include curbs at street corners and the placement of culverts 
under driveways and road crossings. 

Typically, a narrow two-lane paved roadway is constructed to a width of 24 feet. Most of the time, single 
vehicles use the center of the paved roadway. Protecting the roadway edge and organizing parking are 
two significant issues in rural street design. Roadway edge protection can be achieved by flush concrete 
bands, steel edge, or wood headers. Upon recommendation of the local fire authority, parking can be 
restricted by use of signage or striping. 

Private roads should incorporate one of the following elements for enhanced stormwater quantity and 
quality control (BASMAA 1999; County of San Diego 2003): 

1. Rural swale system – Road sheet flows to vegetated swale or gravel shoulder, curbs at street 
corners, culverts under driveways and road crossings. 

2. Urban curb/swale system – Road slopes to curb, periodic swale inlets drain to a vegetated swale. 

Guidelines for the minimum design and construction requirements for private road improvements in the 
unincorporated areas of the County can be found in the San Diego County Standards for Private Roads. 

Road LID Design Options 
As described above, several options are available to reduce and treat roadway runoff. The following 
design options should be incorporated where practicable during roadway design. 

3.1.3.3 URBAN CURB/SWALE SYSTEM 
On streets where a more urban character is desired or where a rigid pavement edge is required, curb and 
gutter systems can be designed to empty into drainage swales (Figure 3-1).  

These swales can run parallel to the street, in the 
parkway between the curb and the sidewalk, or 
can intersect the street at cross angles, and run 
between residences, depending on topography. 
Runoff travels along the gutter, but instead of 
emptying into a catch basin and underground 
pipe, multiple openings in the curb direct runoff 
into surface swales or infiltration/detention 
basins. If lined with vegetation or gravel/rock 
and gently sloped, these swales function as 
biofilters. Because the concentration of flow 
will be highest at the curb opening, erosion 
control must be provided, which might include a 
forebay for ease of debris removal. 

For more information on curb-cuts please see Appendix A.11.2. 

 
Locations: Seaside Ridge Development, Encinitas, California. 

Figure 3-1. Urban curb/swale system. 
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3.1.3.4 RURAL SWALE SYSTEMS 
On streets where a more rural character is desired, concrete curbs 
and gutters are not required (Figure 3-2). 

Since the street does not have a hard edge, the pavement margins 
can be protected by a rigid header of steel, a strip of wood, or a 
concrete band poured flush with the street surface. Parking can be 
permitted on a gravel shoulder. If the street is crowned in the 
middle, this gravel shoulder can also serve as a linear swale (with 
appropriate slopes), permitting infiltration of stormwater along its 
entire length. Because runoff from the street is not concentrated, 
but dispersed along its entire length, the buildup of pollutants in 
the soil is reduced. If parking is not desired on the shoulder, 
signage or striping can be installed along the shoulder to prevent 
vehicle trespass. Swales should be designed so that errant vehicles 
may recover without losing control. In these ways, edge 
treatments—other than continuous concrete curb and gutters with 
underground drainage systems—can be integrated into street 
design, creating a headwaters street system that reduces impacts 
on stormwater quality but captures the most attractive elements of traditional neighborhood design 
(County of San Diego 2003). 

For more information on swales please see Appendix A.9. 

3.1.3.5 CONCAVE MEDIAN 
Conventional median design includes a convex surface rising above the pavement section, with drainage 
directed towards a curb and gutter system. Runoff is conveyed rapidly off the median and the street directly 
into a catch basin/underground pipe system, concentrating pollutants and carrying them to water bodies. 

If the soil level in the median is designed 
as a concave surface slightly depressed 
below the pavement section, water is 
directed from the street into the median 
(Figure 3-3). 

Concave medians are especially valuable 
at treating the first flush runoff, which 
carries a high concentration of oils and 
other pollutants from the street, especially 
if the median is designed as a landscaped 
swale or turf/rock lined biofilter. Because 
of the relatively small area provided by 
the median for stormwater infiltration and 
retention, a catch basin and underground 
storm drain system might be required. By 

 
Location: San Diego, California. 

Figure 3-2. Rural swale system. 

 
Location: County Operations Center, San Diego, California. 

Figure 3-3. Swale. 
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setting catch basin rim elevations just below the pavement elevation, but above the flow line of the 
infiltration swale, a few inches of water will collect in the swale before overflowing into the underground 
system. 

3.1.3.6 CUL-DE-SAC DESIGN 
Cul-de-sac streets present special opportunities and challenges. Because cul-de-sac streets terminate, they 
require a turn-around area large enough to accommodate large trucks. County fire code requires a 
minimum paved radius width of 36 feet in residential areas. If an entire 36-foot radius turnaround is 
paved, it creates a 4,071-square-foot impervious circle. Aside from the implications for stormwater 
quality, this is especially unfortunate as a design element, because it creates a heat island at the front of 
several homes. A turnaround with a central concave landscaped area can reduce impervious coverage and 
provide stormwater infiltration or detention opportunities. Design of a landscaped cul-de-sac must be 
coordinated with fire department personnel to accommodate turning radii and other operational needs 
(County of San Diego 2001). 

Road Drainage Maintenance Considerations 
The perception that surface swale systems require a great deal of maintenance is a barrier to their 
acceptance. In practice, maintenance is required for all drainage systems, and surface systems can require 
comparable or less maintenance than underground systems. Design factors for low maintenance include: 

• Erosion control at curb openings. 

• Shallow side slopes and flat bottoms (as opposed to ditches that can erode). 

• A cobble or rip-rap bottom combined with plantings. 

• Proper plant selection to facilitate weed control. 

• Sufficient access points to facilitate maintenance activities. 

Maintenance practices for surface systems are different than most urban public works department 
practices; as a result, some employee retraining might be required for maintaining road systems that use 
surface swales instead of concrete curbs and underground pipes. One advantage of surface drainage 
systems is that problems, when they occur, are easy to fix because they are visible and on the surface. 

3.1.4 LID PARKING LOT DESIGN 
General Description 
Parking lots comprise a sizeable portion of a community’s impervious coverage. They are significant 
sources of stormwater runoff, which carry pollutants to the storm drain system and local surface waters. 
Several strategies can be implemented to mitigate this impact, including reducing impervious surfaces, 
adding perimeter landscaping, and using permeable materials in overflow parking areas and bioretention 
basins in parking lot islands. Considerations for integrating LID concepts in parking lot design are also 
provided in the County of San Diego Parking Design Manual (County of San Diego 2013). 
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Parking is the greatest single land use in most industrial, office, and commercial development. A standard 
parking stall occupies only 160 square feet, but when combined with aisles, driveways, curbs, overhang 
space, and median islands, a parking lot can require up to 400 square feet per vehicle, or nearly one acre 
per 100 cars. Since parking is usually accommodated on an asphalt or concrete surface with conventional 
underground storm drain systems, parking lots typically generate a great deal of directly-connected 
impervious area which make them a significant contributor to environmental degradation. Parking lots 
can be designed to both reduce the impervious land coverage of parking areas and to filter runoff before it 
reaches the storm drain system. 

Stormwater management in parking lots can mimic natural hydrologic functions by incorporating design 
features that capture, treat, and infiltrate or detain stormwater runoff rather than conveying it directly into 
the storm drain system. Management options include: 

• Landscaped retention, also known as bioretention, areas (Appendix A.1) can be installed within 
and at the perimeter of parking lots to capture and infiltrate or detain runoff. 

• Parking groves, which include permeable landscaped areas designed with grades several inches 
below the impervious parking surface can delineated by flat concrete curbs, shrubs, trees, and 
bollards (small vertical posts). 

• Permeable surfaces can be installed in 
downgradient parking stalls and in 
overflow parking areas (Figure 3-4). 
Permeable materials that can be used 
include permeable pavers, permeable 
asphalt concrete (AC), and pervious 
concrete. In some circumstances, gravel 
or wood chips can also be used. 

• Stormwater runoff from the top floor of 
parking garages can be drained to 
planter boxes placed at the perimeter of 
the parking lot or at street level. 

Reducing Impervious Surfaces 
Research has shown that zoning regulations typically require more parking spaces than are needed. 
Parking lot size is usually based on peak demand rather than average usage. 

Parking codes should be reviewed and revised to either reduce parking minimums or require reduction in 
directly connected impervious areas. Parking codes should also be revised to allow shared parking for 
businesses with different hours of peak demand. Commercial centers that experience peak demand only 
during holidays can use bus and shuttle services to transport people from parking areas at government 
facilities and schools, which are typically vacant during holidays. 

 

Figure 3-4. LID parking lot design. 
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Other strategies to reduce the total parking 
area include installing compact parking 
spaces and determining the most space-
efficient design for parking spaces (i.e., 
angled or perpendicular). Consideration 
should be given to design options such as 
underground parking, multi-storied 
garages, or planting vegetation on and 
around parking surfaces (Figure 3-5). As 
noted above, vegetation and landscaping 
can be designed to intercept rainfall and 
capture stormwater. Planting trees as a 
component of parking lot landscaping can 
reduce impervious coverage and reduce the 
urban heat island effect of parking lots by 
shading heat-adsorbing surfaces. 

3.1.5 LID DRIVEWAY, SIDEWALK, AND BIKE PATH DESIGN 
Driveways, sidewalks, and bike paths add a significant amount of impervious coverage to a community 
and are an element of a site’s design that can be altered to minimize directly connected impervious areas. 
Driveways often slope directly to the street and storm drain system and contribute significantly to 
stormwater pollution. Three primary strategies can be implemented to reduce these impacts, including: 

• Reduce pavement widths. 

• Direct surface flow from pavements to a permeable landscaped area 

• Utilize permeable paving materials. 

Driveways 
Driveways offer a relatively simple opportunity to improve both the aesthetics and permeability of 
residential developments. By allowing tandem parking, shared driveways, or rear alley access, 
municipalities can reduce mandated driveway requirements. For designers and developers, the driveway’s 
intimate relationship with the residence, and its relative freedom from government regulation, make it an 
element that can be designed to increase permeability as well as market appeal. Some treatments, such as 
vegetated permeable pavers or gravel, require greater maintenance than poured-in-place asphalt or 
concrete designs. Other materials, such as brick or unit pavers, require a greater initial expense. 

Disconnected Impervious Driveway 
A conventional driveway that drains to the storm drain system is a directly connected impervious area 
which collects and concentrates pollutants. The easiest way to reduce the impact of a conventional 
impervious driveway on water quality is to slope it to drain onto an adjacent turf or groundcover area 
(Figure 3-6). By passing driveway runoff through a permeable landscaped area, pollutants can be 
dispersed and removed in the soil.  

 
Location: Encinitas, California. 

Figure 3-5. Vegetated open cell unit pavers. 
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Figure 3-6. Pathways of stormwater flow over (a) directly connected and (b) disconnected 
impervious surfaces. 
 

Crushed Aggregate Driveway 
Gravel and other granular materials can make a suitable permeable pavement for rural and other low-
traffic driveways. Because it is lightly used by very slow moving vehicles, a well-constructed driveway of 
granular material can serve as a relatively smooth pavement, although maintenance can be challenging 
because fine sediment will migrate through the profile and eventually clog the subsoil interface. In 
choosing a granular material for a gravel driveway, use crushed stone aggregate. Crushed aggregate 
driveways shall be designed so that aggregate is not spread into pedestrian walkways and the intersecting 
roadway through vehicular travel and erosion. For proper infiltration and stormwater storage, the 
aggregate must be washed and open-graded (see Appendix A.3). 

Permeable Pavements 
Permeable pavement can be installed to create an attractive and 
self-treating driveway (Figure 3-7). A pavement of permeable 
interlocking concrete pavers, brick, stone, or open cell unit pavers 
can make the driveway more integrated with the garden rather 
than an extension of the street penetrating deep into the garden 
space. For parking, a permeable, engineered base structural 
section might be required in addition to a sand setting bed. Some 
pavements can also be installed on very fine gravel. The voids or 
joints between pavers should be routinely maintained to prevent 
clogging by fine sediment and vegetative debris. 

Two-Track Driveways 
Concrete paving only under the wheel tracks is a viable, 
inexpensive design if the driveway is straight between the garage 
and the street. By leaving the center strip open to be planted with 
groundcover or filled with a permeable material such as gravel, a 
driveway of two concrete wheel tracks can significantly reduce 

 
Location: Seaside Ridge Development, 
Encinitas, California. 

Figure 3-7. Permeable pavement 
driveway. 
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impervious surface coverage compared with a single-lane concrete driveway. Drainage, climate, and 
maintenance must be considered with the design of this technique so that the landscape can be planned 
appropriately. 

Flared Driveways 
Long driveways or driveways that serve 
multi-car garages do not require the full 
multi-lane width along their entire length. The 
approach to the garage can be a single lane, 
adequate to accommodate the relatively 
infrequent vehicle trips, while the front of the 
garage can be flared to provide access to all 
garage doors (Figure 3-8). This strategy can 
reduce overall pavement cost and land 
coverage while maintaining adequate access 
for all parking spaces. 

3.1.6 LID BUILDING DESIGN 
By definition, buildings create impervious land coverage. An important planning consideration is the site 
coverage and floor area ratio (FAR). Buildings of equal floor area ratio can have widely different 
impervious coverage. For example, a two-story building with 1,000 square feet of floor area will create 
500 square feet of impervious area, while a one-story building of the same floor area will create twice the 
impervious land coverage. Therefore, multi-story buildings have less impact on stormwater quality than a 
single-story building with the same square footage. Once the building size and coverage is determined, a 
number of techniques are available that will collect rooftop runoff from individual buildings and allow it 
to infiltrate into the soil. 

3.1.6.1 RAIN WATER HARVESTING 
A key LID technique in a setting with soils relatively 
restrictive to infiltration is water harvesting. Rain 
barrels can be used at smaller residential scales, while 
cisterns are more suitable at larger-scale commercial 
and light industrial developments. Water harvesting 
has successfully reduced runoff discharged to the 
storm drain system and conserved water in 
applications at all scales (Figure 3-9). Local municipal 
regulations should be followed for proper use of the 
water harvested, e.g., toilet flushing. 

Cisterns and Rain Barrels 
Cisterns and rain barrels capture roof runoff from the 
roof downspout and provide an effective way to store 
and slowly release runoff into the soil. These 

 
Source: RBF Consulting. 

Figure 3-8. Flared driveway. 

 

Figure 3-9. Cistern for residential rooftop 
rainwater management and harvesting. 
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harvesting systems mitigate the peak flow increases caused by rooftop impervious land coverage, 
especially for small storms. Cisterns and rain barrels can be incorporated into the aesthetics of the 
building and garden. Details regarding the functions and performance of cisterns and rain barrels are 
provided in section 3.2.3.1. 

Large-Scale Harvesting 
 Successful water harvesting project examples show that large buildings, including vertically elevated as 
well as horizontally spread buildings, can successfully harvest water for nonpotable uses. For example, in 
downtown Seattle, the King County Government Center collects enough roof runoff to supply more than 
60 percent of the government center’s toilet flushing and plant irrigation water requirements, saving 
approximately 1.4 million gallons of potable water per year. A smaller public building in Seattle, the 
Carkeek Environmental Learning Center, drains roof runoff into a 3500-gallon cistern to supply toilets. 
The Natural Resources Defense Council office in Santa Monica is another example of a medium-scale 
rain harvesting application. 

For more information on rainwater harvesting please see Appendix A.8. 

3.1.6.2 FOUNDATION PLANTING 
For buildings that do not use a gutter system, 
landscape planting and planter boxes around the base 
of the eaves can infiltrate stormwater and protect the 
soil from erosion caused by concentrated sheet flow 
coming off the roof (Figure 3-10). Foundation 
plantings can reduce the physical impact of water on 
the soil and provide a subsurface matrix of roots that 
encourage infiltration. These plantings must be 
sturdy enough to tolerate the heavy runoff sheet 
flows and periodic soil saturation but should not 
have large woody roots that can grow under and 
disturb building foundations. Unvegetated 
foundation swales formed with cobbles and gravel 
can also be used to protect foundations from 
potential water damage. See section 3.2.1 for details 
on flow-through planters and section 3.2.4.1 for 
swales. 

3.1.6.3 DOWNSPOUT TO SWALE 
Discharging the roof downspout to landscaped areas via swales allows for pollutant removal and 
infiltration of the runoff. The downspout can be directly connected to a pipe that carries the roof runoff 
away from the building foundation and releases it into a swale, landscaped area, or self-retaining area. An 
energy dissipater, such as rock or cobble, is recommended at the outlet. The roof runoff is slowed by the 
rocks, absorbed by the soils and vegetation, and the remaining runoff can then flow away from the 
building foundation towards the storm drain. 

 

Figure 3-10. Foundation planting. 
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3.1.6.4 VEGETATED (GREEN) ROOFS 
Vegetated roofs (also known as green roofs and eco-roofs) offer a number of benefits in the urban 
landscape including increased energy efficiency, improved air quality, reduced temperatures in urban 
areas, noise reduction, improved aesthetics, extended life of the roof, and, most importantly, improved 
stormwater management. Stormwater benefits include reduced volume of stormwater runoff, reduced 
quantity of industrial effluent, extended lifetime of infrastructure, reduced flooding potential, and reduced 
need for downstream structural IMPs (Peck and Johnston 2006). 

Vegetated roofs fall into two categories: intensive and extensive. Intensive roofs are designed with a 
relatively deep soil profile and are often planted with ground covers, shrubs, and trees. Intensive green 
roofs might be accessible to the public for walking, or can serve as a major landscaping element of the 
urban setting. Extensive vegetated roofs are designed with shallow, light-weight soil profiles and ground 
cover plants adapted to the harsh conditions of the rooftop environment (Hinman 2005). 

For more details, see section 3.2.2.2 and Appendix A.6. 

3.1.7 LID LANDSCAPING DESIGN 
In the natural landscape, most soils infiltrate a high percentage of rainwater through a complex web of 
macropores and other spaces formed by biological activities in the soil column. Natural processes that 
affect soil include roots growing into and separating particles of clay, insects excavating voids in the soil 
mass, roots decaying and leaving networks of macropores, leaves falling and forming mulch over the soil 
surface, and earthworms burrowing and ingesting organic detritus to create richer, more porous and 
permeable soil (Harris 1992). In the developed environment, a certain amount of soil must be covered 
with impervious surface, but the remaining landscape can be designed and maintained to maximize its 
natural permeability and infiltration capacity. 

One simple strategy to improve infiltration is to grade landscape surfaces. If a landscape surface is graded 
to have a slightly concave slope, it will hold water (Figure 3-11). The infiltration value of concave 
vegetated surfaces is greater in permeable soils. Soils of heavy clay or underlain with hardpan provide 
less infiltration value. In these cases, concave vegetated surfaces must be designed as retention/detention 
basins, with proper outlets or underdrains to an interconnected system.  

 
Figure 3-11. Options for LID landscape design.  
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Aeration techniques such as drilling, scarifying, and roto-tilling can break up soil and enhance 
percolation. In addition, properly amending the soil and increasing soil organic matter can significantly 
increase water holding capacity. 

Water-Efficient Landscaping 
All landscape improvements shall conform to the County of San Diego’s Landscape Water Conservation 
Design Manual and the State of California’s Water Conservation Landscape Ordinance (County 2010). 
When a local water agency serving a proposed project has adopted more stringent water conservation 
landscape requirements, the landscaping and irrigation design must comply with the water agency’s 
requirements. 

Where appropriate for the site and the intended stormwater management technique, the landscaping may 
include natural features such as rock and stone. 

Where service is available to the project site and appropriate for the intended use, recycled or reclaimed 
water must be used for irrigation. 

3.1.7.1 PLANT SPECIES SELECTION 
The proper selection of plant materials can improve the infiltration potential of landscape areas. Deep 
rooted plants help to build soil porosity. Plant leaf-surface area helps to collect rainwater before it lands 
on the soil, especially in light rains, increasing the overall water-holding potential of the landscape. A 
single street tree can have a total leaf surface area of several hundred square feet, depending on species 
and size. This above ground surface area created by trees and other plants greatly contributes to the water-
holding capacity of the land. 

A large number of plant species will survive periodic inundation. These plants provide a wide range of 
choices for planted infiltration/detention basins and drainage swales. Most inundated plants have a higher 
survival potential on well drained alluvial soils than on fine-textured shallow soils or clays (Hinman 
2005). When designing landscapes for stormwater management, appropriate groundcover and plant 
species must be selected. Xeriscape plants, salt grass lawns, woody perennials, and cobbles can all be 
used, depending on the desired aesthetic effect. 

Selection of appropriate plant material for LID projects is dependent on several factors, these include: 

• Micro-climatic conditions of planting area (i.e., sun exposure, salinity, temperature highs and 
lows, prevailing winds). 

• Soil type (i.e., clay, sand, silt). 

• Drought or temporary inundation tolerance. 

• Plants ability to aid in the removal of contaminants. 

• Visual characteristics of plants (texture, color, form). 

• Maintenance requirements. 

• Noninvasive. 

• Disease resistance. 
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Final selection of plant material needs to be made by a landscape architect experienced with LID 
improvement projects. Water retention areas and bio-swales need to have access for periodic maintenance 
activities. 

For more information on plant species please see Appendix E. 

3.1.7.2 SOIL AMENDMENTS 
Development activities often remove, disturb, and compact topsoil on construction sites. Consequently, 
infiltration and water storage capacity of post-development soils decreases and stormwater runoff 
potential increases. In addition, soils in the arid climate of San Diego tend to lack organic matter and 
nutrients, and often have a high silt and clay content. Soils high in clay content have slow infiltration 
rates, resulting in a high runoff potential. Properly amending soils can increase their porosity and 
permeability, leading to increased infiltration and water storage capacity. Benefits accrued by enhanced 
infiltration include decreased stormwater runoff, decreased polluted runoff from landscaping practices, 
and improved water conservation. 

Organic soil amendments improve soils by increasing the water-holding capacity in sandy soils, 
improving the physical characteristics of clay soils by altering the soil structure and percolation rates, and 
by providing a steady supply of nutrients and organics to help remediate groundwater pollution. Properly 
prepared organic material can increase the microbial diversity in the soil and enhance plant health and 
immunity to disease. Composted products from licensed facilities are recommended, as these products 
have undergone a process to reduce pathogens and have a carbon: nitrogen ratio of less than 25:1. They 
can be tilled into the soil or can be applied as a top dressing to existing landscaped areas. 

Landscaped areas that include decorative turf grass are a major contributor to stormwater runoff 
contaminated by fertilizers and pesticides. In landscaped areas where soils have been compacted and not 
amended, soils can behave like impervious areas, generating considerable amounts of runoff. By properly 
amending soils, the runoff potential can be reduced. Amending soils also reduces irrigation needs, as 
water is more easily infiltrated into the ground and retained in the soil matrix where it can be used by 
plants. Fertilizer needs can also be reduced by incorporating appropriate soil amendments, thereby 
reducing stormwater pollution. 

3.1.7.3 STREET TREES 
Trees can be used as a stormwater management tool in addition to providing more commonly recognized 
benefits such as energy conservation, air quality improvement, and aesthetic enhancement. Tree surfaces 
(roots, foliage, bark, and branches) intercept, evaporate, transpire, store, or convey precipitation before it 
reaches surrounding impervious surfaces. In bioretention cells or swales, tree roots build soil structure 
that enhances infiltration capacity and reduces erosion (Street Tree Seminar, Inc. 1999). 

Local community planning areas often have specific guidelines for the type and location of trees planted 
along public streets or rights-of-way. The extent and growth pattern of the root structure must be 
considered when trees are planted in bioretention areas or other stormwater facilities with underdrain 
structures or near paved areas such as driveways, sidewalks, utilities, or streets. 
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3.2 STRUCTURAL IMP DESIGN 
LID site design concepts should be considered the first line of defense for stormwater management before 
structural IMPs are considered. By evaluating LID design options first, structural IMP sizing could 
potentially be reduced. Once a site configuration is optimized to reduce stormwater and pollutant sources, 
runoff from the remaining impervious surfaces should be intercepted and treated by structural IMPs 
installed throughout the watershed. Structural IMPs can be used in conjunction with LID design concepts 
to treat runoff near its source using one of three basic elements: infiltration, retention/detention, and 
biofiltration. The following section introduces structural IMPs that can be implemented either alone or in 
combination, depending on site and other conditions, to meet SUSMP (County of San Diego 2012) water 
quality and hydromodification criteria. All Priority Development projects are required to have at least one 
structural IMP that satisfies the requirements under the Permit for a treatment control IMP. 

The various categories or types of development listed in section 2 present unique challenges that make 
certain LID solutions appropriate for some types of development but not for others. For example, 
permeable pavement might be an effective and appropriate solution for a low-rise office building; 
however, in a high-rise residential or office building with underground parking and virtually no 
undeveloped areas, permeable pavement would not be an effective or appropriate solution. Additionally, 
downstream conditions on neighboring properties, manufactured slopes, the location of structures and 
utilities, and other design aspects of a project can present unique challenges for designers and engineers, 
making what are otherwise effective LID solutions inappropriate for the specific site. 

3.2.1 INFILTRATION IMPS 
Infiltration systems have been used by Caltrans and local jurisdictions in California for about three 
decades (CASQA 2003); however, heavy clay soils, formational materials, and rock sometime limit their 
local application. The basic design goal of infiltration systems is to provide opportunities for the majority 
of runoff from small storms to enter the soil rather than discharging directly into a surface water body. 
This is generally accomplished by retarding the flow of runoff and by bringing it into contact with the soil 
by holding it in basins or subsurface reservoirs. Infiltration can be ideal and economical for managing and 
conserving runoff near its source because it filters pollutants through the soil and restores natural flows to 
groundwater and downstream water bodies. 

Attenuating flow through infiltration, while allowing evaporation and evapotranspiration, is an effective 
stormwater management practice that helps to block the transport of pollutants to receiving waters. 
Infiltration systems are typically volume-based facilities designed to match pre-development condition 
infiltration rates and to infiltrate the design storm runoff volume into the soil. Infiltration practices can 
range from a single shallow depression in a lawn, to a treatment train comprised of a swale and 
bioretention area. Depending on configuration and type, treatment mechanisms include filtration, settling, 
straining, sorption, and biological transformations. 

Infiltration IMPs can be either open or closed. Open infiltration practices are usually vegetated – the 
vegetation maintains the porous soil structure, reduces erosion, and uses water through 
evapotranspiration. Xeriscaped rock-lined basins are also common but do not provide as many pollutant 
removal unit processes. Closed infiltration practices (such as infiltration trenches and permeable 
pavement) can be constructed under the land surface with washed, open graded crushed stone, leaving the 
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surface to be used for parking or other uses (see section 3.2.1.4 and Appendix A.3). Subsurface 
infiltration IMPs do not require planting, but are generally more difficult to maintain and more expensive 
than surface systems. For further discussion on infiltration and soil testing to ensure infiltration IMPs are 
suitable for proposed sites, refer to Appendix F for geotechnical considerations. 

3.2.1.1 BIORETENTION 
Bioretention systems are essentially surface and sub-surface water filtration systems. They function like 
sand filters; however, whereas sand filters provide water quality treatment via passage of stormwater 
through a sand medium, bioretention systems use both plants and underlying filter soils to remove 
contaminants and reduce stormwater runoff volumes. Due to the variety of treatment mechanisms at work 
within the system, bioretention areas consistently provide relatively high load reductions for most 
pollutants. Appendix G outlines bioretention soil media specifications designed to provide pollutant 
removal.  

Bioretention areas are typically planted 
with grasses, shrubs, and trees that can 
withstand short periods of saturation (i.e., 
12–96 hours) followed by longer periods 
of drought (Figure 3-12). In addition to 
transpiring significant stormwater 
volumes, vegetation can enhance pollutant 
removal, reduce soil compaction, and 
provide ecological and aesthetic value 
(Barrett et al. 2013; Hatt et al. 2009; Li et 
al. 2009). Vegetation adapted to the San 
Diego region is preferable for use in 
bioretention areas because native ecotypes 
can typically tolerate periods of extreme 
drought and can promote infiltration and 
evapotranspiration with their root systems. 
Bioretention vegetation can be chosen to mimic predevelopment communities while being aesthetically 
pleasing. Appendix E provides a plant list to guide vegetation selection. 

Hydrology 
Runoff from the contributing area is captured and temporarily stored in a shallow surface basin before 
infiltration. The captured runoff then infiltrates into the approximately 2- to 4-foot-deep bioretention soil 
media bed, which has an infiltration rate capable of draining the bioretention area within a specified 
design drawdown time (usually surface water should draw down in 12–24 hours, and subsurface water 
should drain in 48–96 hours). 

After the stormwater percolates through the soil media, it infiltrates into the underlying subsoil if site 
conditions allow for adequate infiltration rates (typically greater than 0.5 inches per hour). The volume-
reduction capability of bioretention areas can be enhanced by providing a gravel drainage layer beneath 
the bioretention area. When subsoil infiltration rates are slower than 0.5 inches per hour, filtered water is 
directed toward a stormwater conveyance system or other IMP via underdrain pipes. Volume reduction 

Location: 43rd Street and Logan Avenue San Diego, California. 

Figure 3-12. Bioretention area. 
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via partial infiltration and storage in the soil (approximately 20 to 70 percent, depending on soil 
conditions) can still occur when underdrains are present as long as an impermeable liner is not installed 
(Davis et al. 2012); partial infiltration occurs in those cases because some of the stormwater bypasses the 
underdrain and percolates into the subsoil (Davis et al. 2012; Hunt et al. 2006; Strecker et al. 2004). 

Underdrains should be modified when practicable to create a sump or internal water storage (IWS) zone 
by upturning or elevating the underdrain outlet—this enhances infiltration and pollutant load reductions 
while maintaining an aerated root zone for plant health (Brown and Hunt 2011). Bioretention areas should 
be lined with an impermeable barrier when conditions prevent infiltration (such as in clay soils or near 
building foundations and steep slopes). Moderate volume reduction can still be achieved by lined systems 
because significant stormwater volumes can be stored in the available pore space of the media to be used 
by vegetation between storm events (Davis et al. 2012; Li et al. 2009). 

Bioretention areas are designed to capture a specified design volume and can be configured as online or 
offline systems. Online bioretention areas require an overflow system for managing extra volume created 
by larger storms. Offline bioretention areas do not require an overflow system but do require some 
freeboard (the distance from the overflow device and the point where stormwater would overflow the 
system). Bioretention can also be designed for hydromodification control per SUSMP (County of San 
Diego 2012) requirements. Controlled experiments demonstrated reductions in peak discharge from fully 
lined (noninfiltrating) bioretention cells with as little as 2 feet of filter media (Li et al. 2010). Peak 
attenuation is most effectively achieved by infiltrating practices with high surface storage and media pore 
volume, and by pairing bioretention in a treatment train with a detention-type IMP (Brown et al. 2012; 
Davis et al. 2012; Hunt et al. 2012). 

Water Quality 
Bioretention areas provide comprehensive pollutant load reduction at various depths through physical, 
chemical, and biological mechanisms. Table 3-1 describes the effectiveness of bioretention for targeted 
management of specific water quality constituents. Infiltration provides the most effective mechanism for 
pollutant load reduction and should be encouraged where practicable. Treatment performance can also be 
enhanced (particularly for nitrogen, pathogens, and other pollutants that are removed by sorption) by 
installing deep media with slow infiltration rates (1 to 2 inches per hour) (Bright et al. 2010; Hathaway et 
al. 2011; Hunt et al. 2012; Hunt and Lord 2006; Rusciano and Obropta 2007). 

Applications 
Bioretention can be adapted and incorporated into almost any landscape. Common applications of 
bioretention include parking lot islands, areas along the perimeter of pavement, throughout landscaped 
areas, near roof downspouts, and along roadways. Examples of bioretention are provided in Figure 3-13 
to Figure 3-16. 
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Table 3-1. Pollutant removal characteristics of bioretention 

Pollutant 

Typical 
literature 
removal 
efficiency 

Median effluent 
concentration 
(mg/L unless 
otherwise noted)1 Removal processes 

Minimum 
recommended 
media depth  
for treatment References 

Sediment High 8.3 Settling in 
pretreatment and 
mulch layer, filtration 
and sedimentation in 
top 2 to 8 inches of 
media. 

1.5 feet Hatt et al. 2008; Hunt et 
al. 2012; Li and Davis 
2008; Geosyntec 
Consultants and Wright 
Water Engineering 2012; 
Stander and Borst 2010; 

Metals High TCd: 0.94 
µg/L, TCu: 
7.67 µg/L, 
TPb: 2.53 
µg/L, TZn: 
18.3 µg/L 

Removal with 
sediment and sorption 
to organic matter and 
clay in media. 

2 feet Hsieh and Davis 2005; 
Geosyntec Consultants 
and Wright Water 
Engineering 2012; Hunt et 
al. 2012 

Hydro-
carbons 

High N/A Removal and 
degradation in mulch 
layer. 

N/A Hong et al. 2006; Hunt et 
al. 2012 

Total 
phosphorus 

Medium 
(-240% to 
99%) 

0.09 Settling with sediment, 
sorption to organic 
matter and clay in 
media, and plant 
uptake. Poor removal 
efficiency can result 
from media containing 
high organic matter or 
with high background 
concentrations of 
phosphorus.  

2 feet Clark and Pitt 2009; Davis 
2007; Geosyntec 
Consultants and Wright 
Water Engineering 2012; 
Hsieh and Davis 2005; 
Hunt et al. 2006; Hunt 
and Lord 2006; ; Li et al. 
2010 

Total 
nitrogen 

Medium 
(TKN:  
-5% to 64%, 
Nitrate: 1% 
to 80%) 

TN: 0.90,  
TKN: 0.60, 

NO2,3-N: 0.22 

Sorption and setting 
(TKN), denitrification 
in IWS (nitrate), and 
plant uptake. Poor 
removal efficiency can 
result from media 
containing high 
organic matter. 

3 feet Barrett et al. 2013; Clark 
and Pitt 2009; Geosyntec 
Consultants and Wright 
Water Engineering 2012; 
Hunt et al. 2006; Hunt et 
al. 2012; Kim et al. 2003; 
Li et al. 2010; Passeport 
et al. 2009;  

Bacteria High Enterococcus: 
234 MPN/ 100 
mL, E.coli: 44 
MPN/100 mL 

Sedimentation, 
filtration, sorption, 
desiccation, predation, 
and photolysis in 
mulch layer and 
media.  

2 feet Hathaway et al. 2009; 
Hathaway et al. 2011; 
Hunt and Lord 2006; Hunt 
et al. 2008; Hunt et al. 
2012; Jones and Hunt 
2010;  

Thermal load High 68–75 °F Heat transfer at depth 
and thermal load 
reduction by volume 
reduction (ET and 
infiltration). IWS 
enhances thermal load 
reduction. 

4 feet Geosyntec Consultants 
and Wright Water 
Engineering 2012; Hunt et 
al. 2012; Jones and Hunt 
2009; Jones et al. 2012; 
Winston et al. 2011; 
Wardynski et al. 2013 

1 Underlined effluent concentrations were (statistically) significantly lower than influent concentrations, as determined by statistical 
hypothesis testing on the available sampled data. 
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Location: 805 and Bonita Road, Chula Vista, CA. 

Figure 3-13. Bioretention area treating highway and commercial roadway runoff. 
 

 
Location: County of San Diego Family Resource Center - Southeast, San Diego, California. Source: RBF Consulting. 

Figure 3-14. Bioretention parking lot island. 
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Location: Fallbrook, CA. 

Figure 3-15. Bioretention on the grounds of the Fallbrook Library. 
 

 
Location: North Carolina State University campus, Raleigh, NC. 

Figure 3-16. Parallel bioretention areas treat parking structure runoff conveyed by a concrete flume. 
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Appendix A outlines major design components and site considerations and describes the process for 
designing bioretention areas. For more information on bioretention please see Appendix A.1. 

3.2.1.2 BIORETENTION SWALES 
Bioretention swales are shallow, open, vegetated channels, often referred to as linear bioretention, that are 
designed to treat runoff primarily by filtration through soil media and infiltration. Bioretention swales can 
convey stormwater and can be used in place of traditional curbs and gutters; however, when compared 
with traditional conveyance systems, the primary objective of bioretention swales is to infiltrate and 
improve the quality of water rather than convey it (although bioretention swales can be designed to 
manage excessive flow). Bioretention swales can have ranges of design variations with or without check 
dams, subsurface storage media, and 
underdrains. Soil media, such as that 
used in bioretention areas, can be 
added to a bioretention swale to 
improve water quality, reduce the 
runoff volume, and modulate the 
peak runoff rate, while also 
conveying excess runoff . For further 
details on bioretention swale soil 
media, please refer to Appendix G 
for bioretention soil media 
specifications. Bioretention swales 
are typically planted with grasses, 
shrubs, and trees that can withstand 
short periods of saturation (12 to 96 
hours) followed by longer periods of 
drought (Figure 3-17). 

Hydrology 
Bioretention swales share the same functions as bioretention areas in that they are vegetated and mulched 
or grassed (i.e., landscaped) shallow depressions that capture and temporarily store stormwater runoff but 
are designed to be narrow and linear to fit within certain site constraints. The captured runoff infiltrates 
through the bottom of the depression and an approximately 2- to 4-foot-deep layer of soil media that has 
an infiltration rate capable of draining the bioretention area (to the bottom of the media) within a specified 
design drawdown time (usually within 48 hours). The soil media treats the stormwater using filtration, 
adsorption, and biological uptake. 

After the stormwater infiltrates through the soil media, it percolates into the underlying subsoil if site 
conditions allow for adequate infiltration and slope protection. If site conditions do not allow for adequate 
infiltration or slope protection, filtered water is directed toward a stormwater conveyance system or other 
IMP via underdrain pipes. 

Bioretention swales are designed to capture a specified design volume and can be configured as online or 
offline systems. Online bioretention swales require an overflow system for managing extra volume 
created by larger storms. Offline bioretention swales do not require an overflow system because higher 

 
Location: Harbor Drive, San Diego, California. 

Figure 3-17. Bioretention swale in median (rendering). 
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flows bypass once the bioretention swale fills to capacity. Offline bioretention swales require some 
freeboard (the distance from the overflow device and the point where stormwater would overflow the 
system). 

If an underdrain is not needed because infiltration rates are adequate and slope is not a concern, the 
remaining stormwater passes through the soil media and percolates into the subsoil. Partial infiltration 
(approximately 20 to 25 percent, depending on soil conditions) can still occur when underdrains are 
present as long as no impermeable barrier is between the soil media and subsoil. Partial infiltration occurs 
in such cases because some of the stormwater bypasses the underdrain and percolates into the subsoil 
(Hunt et al. 2006; Strecker et al. 2004). 

Water Quality 
Bioretention swales are volume-based IMPs intended primarily for water quality treatment and, 
depending on site slope and soil conditions, can provide high volume reduction. Where site conditions 
allow, the volume-reduction capability can be enhanced for additional volume reduction by omitting 
underdrains and providing a gravel drainage layer beneath the bioretention swale. 

Bioretention swales function like bioretention areas and remove pollutants through physical, chemical, 
and biological mechanisms. Although horizontal flow on the bioretention swale surface can strain some 
larger pollutants, SUSMP (County of San Diego 2012) criteria dictate that stormwater must percolate 
vertically through the soil media for treatment. Table 3-2 reports water quality performance for 
bioretention swales. 

Table 3-2. Pollutant removal characteristics of bioretention swales 

Pollutant 

Typical 
literature 
removal 
efficiency 

Median effluent 
concentration 
(mg/L unless 
otherwise noted)1 Removal processes 

Minimum 
recommended 
media depth  
for treatment References 

Sediment High 8.3 Settling in 
pretreatment and 
mulch layer, filtration 
and sedimentation in 
top 2 to 8 inches of 
media. 

1.5 feet Geosyntec Consultants 
and Wright Water 
Engineering 2012; Hatt et 
al. 2008; Hunt et al. 2012; 
Li and Davis 2008; 
Stander and Borst 2010;  

Metals High TCd: 0.94µg/L, 
TCu: 7.67µg/L, 
TPb: 2.53µg/L, 
TZn: 18.3 µg/L 

Removal with 
sediment and sorption 
to organic matter and 
clay in media. 

2 feet Geosyntec Consultants 
and Wright Water 
Engineering 2012; Hsieh 
and Davis 2005; Hunt et 
al. 2012 

Hydro-
carbons 

High N/A Removal and 
degradation in mulch 
layer. 

N/A Hong et al. 2006; Hunt et 
al. 2012 
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Pollutant 

Typical 
literature 
removal 
efficiency 

Median effluent 
concentration 
(mg/L unless 
otherwise noted)1 Removal processes 

Minimum 
recommended 
media depth  
for treatment References 

Total 
phosphorus 

Medium 
(-240% to 
99%) 

0.09 Settling with sediment, 
sorption to organic 
matter and clay in 
media, and plant 
uptake. Poor removal 
efficiency can result 
from media containing 
high organic matter or 
with high background 
concentrations of 
phosphorus.  

2 feet Clark and Pitt 2009; Davis 
2007; Geosyntec 
Consultants and Wright 
Water Engineering 2012; 
Hsieh and Davis 2005; 
Hunt et al. 2006; Hunt 
and Lord 2006; Li et al. 
2010 

Total 
nitrogen 

Medium 
(TKN: -5% 
to 64%, 
Nitrate: 1% 
to 80%) 

TN: 0.90,  
TKN: 0.60, 

NO2,3-N: 0.22 

Sorption and setting 
(TKN), denitrification 
in IWS (nitrate), and 
plant uptake. Poor 
removal efficiency can 
result from media 
containing high 
organic matter. 

3 feet Barrett et al. 2013; Clark 
and Pitt 2009; Geosyntec 
Consultants and Wright 
Water Engineering 2012; 
Hunt et al. 2006; Hunt et 
al. 2012; Kim et al. 2003; 
Li et al. 2010; Passeport 
et al. 2009;  

Bacteria High Enterococcus: 
234 MPN/100 
mL, E.coli: 44 
MPN/100 mL 

Sedimentation, 
filtration, sorption, 
desiccation, predation, 
and photolysis in 
mulch layer and 
media.  

2 feet Geosyntec Consultants 
and Wright Water 
Engineering 2012; 
Hathaway et al. 2009; 
Hathaway et al. 2011; 
Hunt et al. 2008; Hunt et 
al. 2012; Hunt and Lord 
2006; Jones and Hunt 
2010;  

Thermal load High 68–75 °F Heat transfer at depth 
and thermal load 
reduction by volume 
reduction (ET and 
infiltration). IWS 
enhances thermal load 
reduction. 

4 feet Hunt et al. 2012; Jones et 
al. 2012; Jones and Hunt 
2009; Wardynski et al. 
2013; Winston et al. 2011 

1 Concentrations are based on bioretention performance data. Underlined effluent concentrations were (statistically) significantly 
lower than influent concentrations, as determined by statistical hypothesis testing on the available sampled data. 

Applications 
Bioretention swales can be applied in situations similar to bioretention, including parking lot islands, 
along the perimeter of paved areas, throughout landscaped areas, near roof downspouts, and along 
roadways. Bioretention swales are well-suited to green street retrofit projects because of their narrow, in 
linear design. Examples of bioretention swales are provided in Figure 3-18 and Figure 3-19. 
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Location: Logan Avenue, San Diego, CA. 

Figure 3-18. Bioretention swale in median (rendering). 
 

 
Location: Fresh and Easy Neighborhood Market, Oceanside, California. 

Figure 3-19. Parking lot bioretention swales. 
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Appendix A outlines major design components and site considerations and describes the process for 
designing bioretention swales. For more information on bioretention swales please see Appendix A.2. 

3.2.1.3 PERMEABLE PAVEMENT 
Permeable pavements can infiltrate stormwater while simultaneously providing a stable load-bearing 
surface (Figure 3-20).  

While forming a surface suitable for walking and 
driving, permeable pavements also contain 
sufficient void space to infiltrate runoff into the 
underlying reservoir base course and soil. 
Permeable pavement can dramatically reduce 
impervious surface coverage without sacrificing 
intensity of use. 

The four main categories of permeable pavements 
include poured-in-place pervious concrete, 
permeable asphalt concrete, permeable pavers, 
and granular materials. All of these permeable 
pavements (except some low-traffic unit pavers) 
have the same type of reservoir base course (a 
layer of material directly under the surface layer). 
This base course provides a stable load-bearing surface as well as an underground reservoir for water 
storage, which eliminates the possibilities of mud, mosquitoes, and safety hazards that are sometimes 
perceived to be associated with ephemeral surface drainage. The base course can store large volumes of 
runoff, and can be linked to roof runoff collection systems when aboveground cisterns are not feasible. In 
Europe and Australia, subsurface reservoir layers have been used to store and reuse stormwater to offset 
nonpotable water demand and for geothermal heating and cooling. As with cisterns, proper precautions 
must be taken to prevent accidental ingestion of reused stormwater from a reservoir layer. 

The base course and reservoir layer must meet two critical requirements: 

• It must be open-graded, meaning that the particles are of a limited size range, so that small 
particles do not choke the voids between large particles. Open-graded crushed stone of all sizes 
has a 38 to 40 percent void space, allowing for substantial subsurface water storage (Ferguson 
1998). 

• It must be washed, angular crushed stone, not rounded river gravel. Rounded river gravel will 
rotate under pressure, causing the surface structure to deform. The angular sides of a crushed 
stone base will form an interlocking matrix, allowing the surface to remain stable. 

Depending on the use of the surface, additional base course aggregate might need to be added to support 
the intended load. This pertains to applications subject to heavy vehicle loads, but also applies for large 
areas where settling could result in unwanted puddles on surfaces, such as pedestrian walkways. 

When used properly, permeable pavement can facilitate biodegradation of oils from cars and trucks, help 
rainwater infiltrate soil, decrease urban heating, replenish groundwater, allow tree roots to breathe, and 

Location: Cottonwood Creek Park, Encinitas, CA. 

Figure 3-20. Example of pervious concrete. 
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reduce total runoff (Hansen 2005). Permeable pavement can be designed as a self-treating area or self-
retaining area per SUSMP (County of San Diego 2012) criteria. 

Hydrology 
Permeable pavement systems are designed to reduce surface runoff by allowing stormwater to infiltrate 
the pavement surface. While the specific design can vary, all permeable pavements have a similar 
structure consisting of a surface course layer and an underlying stone aggregate reservoir layer. Where 
soils permit, permeable pavement allows captured runoff to fully or partially infiltrate into underlying 
soils; where infiltration is restricted (such as in clay soils or near sensitive infrastructure), permeable 
pavement can be lined with an impermeable membrane and used as subsurface detention system to allow 
settling of fine solids and hydromodification control. 

Volume reduction primarily depends on the drainage configuration and subsoil infiltration capacities. 
Systems installed without underdrains in highly permeable soils can achieve practically 100 percent 
volume reduction efficiency (Bean et al. 2007). Systems installed in restrictive clay soils can still 
significantly reduce volume (Fassman and Blackbourn 2010; Tyner et al. 2009). The volume reduction 
can be further enhanced by treating the subgrade with scarification, ripping, or trenching (as discussed in 
section 4.1; Brown and Hunt 2010; Tyner et al. 2009), by omitting underdrains (where practicable), or by 
incorporating an IWS layer by upturning underdrain inverts to create a sump (Wardynski et al. 2013). 
Permeable pavement systems can also effectively attenuate peak flow by reducing overall runoff volumes, 
promoting infiltration, and increasing the lag time to peak discharge (Collins et al. 2008). 

Water Quality 
Permeable pavement systems, when designed and installed properly, consistently reduce concentrations 
and loads of several stormwater pollutants, including heavy metals, oil and grease, sediment, and some 
nutrients. The aggregate sub-base improves water quality through filtering and chemical and biological 
processes, but the primary pollutant removal mechanism is typically load reduction by infiltration into 
subsoils. Table 3-3 reports water quality performance of permeable pavement. 

Table 3-3. Pollutant removal characteristics of permeable pavement 

Pollutant 

Typical 
literature 
removal 
efficiency 

Median effluent 
concentration  
(mg/L unless 
otherwise noted)1 Removal processes References 

Sediment High1 

(32% to 
96%) 

13.2 Settling on surface and in 
reservoir layer. 

Bean et al. 2007; CWP 2007; 
Fassman and Blackbourn 
2011Gilbert and Clausen 2006; 
MWCOG 1983; Pagotto et al. 2000; 
Roseen et al. 2009, 2011; Rushton 
2001; Schueler 1987; Toronto and 
Region Conservation Authority 
2007;  
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Pollutant 

Typical 
literature 
removal 
efficiency 

Median effluent 
concentration  
(mg/L unless 
otherwise noted)1 Removal processes References 

Metals High 
(65% to 
84%) 

TAs: 2.50µg/L, 
TCd: 0.25µg/L, 
TCr: 3.73 µg/L, 
TCu: 7.83µg/L, 
TPb: 1.86µg/L, 
TNi: 1.71 µg/L, 
TZn: 15.0 µg/L 

Removal with sediment 
and possible sorption to 
aggregate base course. 

Bean et al. 2007; Brattebo and 
Booth 2003; CWP 2007; Dierkes et 
al. 2002; Fassman and Blackbourn 
2011; Gilbert and Clausen 
2006;MWCOG 1983; Pagotto et al. 
2000; Roseen et al. 2009, 2011; 
Rushton 2001; Schueler 1987; 
Toronto and Region Conservation 
Authority 2007;  

Hydro-
carbons 

Medium 
(92% to 
99%) 

N/A Removal in surface course 
and aggregate layer. 

Roseen et al. 2009, 2011 

Total 
phosphorus 

Low 
(20% to 
78%) 

0.09 Settling with sediment, 
possible sorption to 
aggregate, and sorption to 
underlying soils.  

Bean et al. 2007; CWP 2007; 
Gilbert and Clausen 2006; MWCOG 
1983; Roseen et al. 2009, 2011; 
Rushton 2001; Schueler 1987; 
Toronto and Region Conservation 
Authority 2007; Yong et al. 2011 

Total 
nitrogen 

Low 
(-40% to 
88%) 

TKN: 0.80, 
NO2,3-N: 0.71 

Setting, possible 
denitrification in IWS, 
sorption in underlying soils 
(TKN). 

Collins et al. 2010; CWP 2007; 
MWCOG 1983; Schueler 1987;  

Bacteria Medium N/A Sedimentation, filtration, 
sorption, desiccation, and 
predation in surface 
course and reservoir layer.  

Myers et al. 2009; Tota-Maharaj 
and Scholz 2010 

Thermal load Medium 58–73 °F Heat transfer at depth, 
thermal buffering through 
profile, and thermal load 
reduction by volume 
reduction (infiltration). IWS 
enhances thermal load 
reduction. 

Wardynski et al. 2013 

1 Run-on from adjacent surfaces with high sediment yield can cause premature clogging of the surface course or subsurface 
interface. Permeable pavement should not be used to treat runoff from pervious surfaces or other areas with high sediment yield. 
2 Underlined effluent concentrations were (statistically) significantly lower than influent concentrations, as determined by statistical 
hypothesis testing on the available sampled data. Effluent concentrations in italics were (statistically) significantly higher than 
influent concentrations. 

Types 

3.2.1.3.1 PERVIOUS CONCRETE 
Pervious concrete, also known as Portland cement pervious pavement, was developed in Florida in the 
1970s. Pervious concrete is a discontinuous mixture of coarse aggregate, hydraulic cement and other 
cementitious materials, admixtures, and water, which has a surface-void content of 15–25 percent, 
allowing water and air to pass through the pavement. 
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Pervious concrete, like other concretes, acts as a 
rigid slab. It has an open, rough appearance and 
provides a walking or riding surface similar to 
aggregate concrete (Figure 3-21). 

An aggregate base course can be added to increase 
total pavement thickness or hydraulic storage. 
Pervious concrete is an extremely permeable 
material: in tests by the Florida Concrete and 
Products Association, permeability of new surfaces 
has been measured as high as 56 inches per hour. 
With improper installation or mix, permeability can 
be reduced to 12 inches per hour. Even after 
attempts to clog the surface with soil by pressure 
washing, the material retained some permeability 
(Florida Concrete and Products Association, n.d.). Because of its porosity, pervious concrete pavements 
usually do not require curbs and gutters for primary drainage control. 

Pervious concrete might be suitable for light- to medium-duty applications such as residential access roads, 
residential street parking lanes, parking lots, overflow parking areas, utility access, sidewalks, bike paths, 
maintenance walkways/trails, residential driveways, stopping lanes on divided highways, and patios. 

3.2.1.3.2 PERMEABLE ASPHALT CONCRETE (AC) 
Permeable AC consists of an open-graded asphalt 
concrete over an open-graded aggregate base, over a 
draining soil. Unlike traditional asphalt concretes, 
permeable AC contains very little fine aggregate 
(dust or sand), and is comprised almost entirely of 
stone aggregate and asphalt binder. Without fine 
sediment filling the voids between larger particles, 
permeable AC has a void content of 12–20 percent, 
which makes it very permeable (Figure 3-22). 

In installations where permeable AC has been used 
over a permeable base, the pavement becomes an 
infiltration system which allows water to pass 
through the surface and collect in the open-graded 
aggregate base. This will achieve stormwater 
management without curb or gutter systems. In these sites, which mostly consist of parking lots and light 
duty roads, permeability has been maintained over long periods without special maintenance. On light 
duty streets built of permeable AC, some loss of porosity occurs in localized areas because of 
sedimentation or scuffing at intersections caused by repeated wheel turning, but the overall performance of 
the pavement is not significantly compromised (Ramsey et al. 1988). 

 
Location: Cottonwood Creek Park, Encinitas, California. 

Figure 3-21. Pervious concrete. 

Location: Flinn Springs County Park, El Cajon, California. 

Figure 3-22. Permeable asphalt concrete. 
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Permeable AC might be suitable for light- to medium-duty applications such as residential access roads, 
residential street parking lanes, parking lots, overflow parking areas, utility access, sidewalks, bike paths, 
maintenance walkways/trails, residential driveways, stopping lanes on divided highways, and patios. 
Permeable AC is widely used by Caltrans and transportation departments in Georgia, Texas, North 
Carolina, and Oregon as a wearing course (also known as a permeable friction course overlay) on 
freeways because its porosity creates a superior driving surface in rainy weather by allowing better 
drainage, traction, and visibility (Hansen 2005). These installations are always over an impermeable 
asphalt layer and are not permeable pavements, but have demonstrated effective pollutant removal 
capability (Caltrans 1995; Eck et al. 2012). Permeable AC overlays have also been used in heavy-use 
applications such as airport runways and highways because its porosity creates a favorable driving surface 
in rainy weather (Caltrans 1995). 

3.2.1.3.3 PERMEABLE PAVERS 
Permeable pavers are an alternative to conventional pavement and can create an opportunity for 
infiltration of stormwater runoff and groundwater recharge. For areas without heavy traffic, permeable 
pavers are an alternative to conventional asphalt and concrete. Permeable pavers are modular systems 
with pervious openings that allow water to infiltrate the surface. Runoff that percolates through the 
pavement profile is either detained in an underlying gravel bed, infiltrated into the underlying soil, or 
both. Types of permeable pavers include permeable interlocking concrete pavers, open cell unit pavers, 
and brick/natural stone pavers. These types are introduced in the following subsections. 

3.2.1.3.3.1 PERMEABLE INTERLOCKING CONCRETE PAVERS 
(PICP) 

Solid, pre-cast permeable interlocking concrete pavers (PICP) 
are available in a wide variety of colors, shapes, sizes, and 
textures (Figure 3-23). They are designed to be set on a 
bedding course of aggregate and form an interlocking 
pavement surface that can bear heavy traffic loads. Stormwater 
infiltrates the pavement profile through gravel-filled void 
spaces between the pavers. PICP is generally considered the 
industry-standard for permeable pavers because the structural 
design prevents shifting and rocking that can occur when using 
open cell unit pavers or brick/natural stone pavers. A 
monitored demonstration site of PICP at the San Diego County 
Operations Center detected no runoff from the pavers during 
the 2005–2006 and 2006–2007 wet seasons. PICP tend to have 
high abrasion resistance, and can be suitable in situations 
where vehicle turning may cause other permeable pavements 
to ravel. 

3.2.1.3.3.2 OPEN CELL UNIT PAVER 
Open celled unit pavers are available in either precast concrete or plastic and are filled with soil and 
typically planted with turf (Figure 3-24). They were developed in Germany in the 1960s to reduce the 
heat island effect of large parking areas and are now used throughout the world. The products vary in size, 
weight, surface characteristics, strength, durability, interlocking capabilities, proportion of open area per 

 
Location: Kellogg Park, La Jolla, California. 

Figure 3-23. Permeable interlocking 
concrete pavers. 
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grid, runoff characteristics, and cost. Laboratory tests have shown that open-celled units have runoff 
coefficients of from 0.05 to 0.35, depending on slope and surface configuration (Ramsey et al. 1988). 

When planted with turf, they are generally most 
successful in overflow parking areas, driveways, or 
emergency access roads. If installed in heavily used 
parking areas, the turf often does not get adequate 
sunlight and on heavily traveled roadways it can be 
worn away from tire abrasion. Open-celled unit 
pavers can also be filled with alternatives to turf 
which includes either inert gravel or a lower 
maintenance groundcover such as chamomile. These 
alternatives can absorb some traffic and might be 
more appropriate to meet the State Water 
Conservation goals in San Diego. Because of their 
irregular surface, open-celled unit pavers generally 
do not provide comfortable walking surfaces, 
though the degree of comfort varies depending on 
design. Furthermore, open cell unit pavers that do not interlock can shift and rock under traffic loading. 

Applications 
Permeable pavements can be used in a wide array of applications, including parking lots, parking lanes on 
light duty roads, pedestrian plazas, and alleys. Examples of permeable pavement in San Diego County are 
provided in Figure 3-25, Figure 3-26, and Figure 3-27. 

For more information on permeable pavement please see Appendix A.3. 

 
Location: Shelter Island, San Diego, California. 

Figure 3-24. Open cell unit pavers. 
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Location: Kellogg Park, La Jolla, California. 

Figure 3-25. Permeable interlocking concrete pavers. 
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Location: Flinn Springs County Park, El Cajon, California. 

Figure 3-26. Permeable asphalt concrete. 
 

 
Location: Filippis Pizza Grotto, San Diego, California. 

Figure 3-27. Pervious concrete. 
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3.2.1.4 ROCK INFILTRATION SWALE 
A rock infiltration swale functions like a 
bioretention swale except that the surface is 
covered by cobble instead of mulch (Figure 
3-28). Rock infiltration swales are flexible 
practices that can be incorporated 
throughout new or existing development 
and can also function as stormwater 
conveyance devices. Low-maintenance 
trees and shrubs can be planted in the soil 
media to improve function and aesthetics, 
but rock infiltration swales are typically 
implemented where conditions are too dry 
to support vegetation or where maintenance 
of vegetation is undesired. 

Hydrology 
Rock infiltration swales are shallow, often narrow, depressions that capture and temporarily store 
stormwater runoff. The captured runoff percolates through the bottom of the depression and an 
approximately 2- to 4-foot deep layer of soil media, which has an infiltration rate capable of draining the 
rock infiltration swale (to the bottom of the media) within a specified design drawdown time (usually 10 
to 48 hours). After the stormwater infiltrates through the media, it percolates into the subsoil, if site 
conditions allow for adequate infiltration and slope protection. If site conditions do not allow for adequate 
infiltration or slope protection, filtered water is directed toward a stormwater conveyance system or other 
stormwater runoff IMP via underdrain pipes. Rock infiltration swales can be designed to help meet 
hydromodification criteria and also for conveyance of higher flows. 

Rock infiltration swales are designed to capture a specified design volume and can be configured as 
online or offline systems. Online IMPs require an overflow system for managing extra volume created by 
larger storms. Offline IMPs do not require an overflow system but do require some freeboard (the 
distance from the overflow device and the point where stormwater would overflow the system) and a 
diversion structure. 

If an underdrain is not needed because infiltration rates are adequate and slope is not a concern, the 
remaining stormwater passes through the soil media and infiltrates into the subsoil. Partial infiltration 
(approximately 20 to 50 percent, depending on soil conditions) can still occur when underdrains are 
present as long as an impermeable barrier is not between the soil media and subsoil. Partial infiltration 
occurs in such cases because some of the stormwater bypasses the underdrain and percolates into the 
subsoil (Hunt et al. 2006; Strecker et al. 2004). 

Water Quality 
Rock infiltration swales are volume-based IMPs intended primarily for capture and infiltration of the 
design water quality treatment volume. These practices perform water quality functions similar to 
bioretention swales, with the exception that they do not typically allow for plant uptake because rock 

 
Location: Cottonwood Creek Park, Encinitas, California. 

Figure 3-28. Rock infiltration swale. 
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infiltration swales tend to be unplanted. Water quality improvement is accomplished through 
sedimentation, filtration, and adsorption associated with percolation of runoff through aggregate and 
underlying soil. Where site conditions allow, the volume-reduction and pollutant-removal capability of a 
rock infiltration swale can be enhanced to achieve additional credit toward meeting the volume-reduction 
requirement by omitting underdrains and providing a gravel drainage layer beneath the soil media. 
Table 3-4 reports water quality performance of rock infiltration swales. 

Table 3-4. Pollutant removal characteristics of rock infiltration swales 

Pollutant 

Typical 
literature 
removal 
efficiency 

Median effluent 
concentration 
(mg/L unless 
otherwise 
noted)1 Removal processes 

Minimum 
recommended 
media depth  
for treatment References 

Sediment High 8.3 Settling in 
pretreatment and 
mulch layer, filtration 
and sedimentation in 
top 2 to 8 inches of 
media. 

1.5 feet Geosyntec Consultants 
and Wright Water 
Engineering 2012; Hatt 
et al. 2008; Hunt et al. 
2012; Li and Davis 2008; 
Stander and Borst 2010;  

Metals High TCd: 0.94µg/L, 
TCu: 7.67µg/L, 
TPb: 2.53µg/L, 
TZn: 18.3 µg/L 

Removal with 
sediment and 
sorption to organic 
matter and clay in 
media. 

2 feet Geosyntec Consultants 
and Wright Water 
Engineering 2012; Hsieh 
and Davis 2005; Hunt et 
al. 2012 

Hydro-
carbons 

High N/A Removal and 
degradation in mulch 
layer. 

N/A Hong et al. 2006; Hunt et 
al. 2012 

Total 
phosphorus 

Medium 
(-240% to 
99%) 

0.09 Settling with 
sediment, sorption to 
organic matter and 
clay in media, and 
plant uptake. Poor 
removal efficiency 
can result from media 
containing high 
organic matter or with 
high background 
concentrations of 
phosphorus.  

2 feet Clark and Pitt 2009; 
Davis 2007; Geosyntec 
Consultants and Wright 
Water Engineering 2012; 
Hsieh and Davis 2005; 
Hunt et al. 2006; Hunt 
and Lord 2006; Li et al. 
2010 

Total 
nitrogen 

Medium 
(TKN: -5% 
to 64%, 
Nitrate: 1% 
to 80%) 

TN: 0.90,  
TKN: 0.60, 

NO2,3-N: 0.22 

Sorption and setting 
(TKN), denitrification 
in IWS (nitrate), and 
plant uptake. Poor 
removal efficiency 
can result from media 
containing high 
organic matter. 

3 feet Barrett et al. 2013; Clark 
and Pitt 2009; 
Geosyntec Consultants 
and Wright Water 
Engineering 2012; Hunt 
et al. 2006; Hunt et al. 
2012; Kim et al. 2003; Li 
et al. 2010; Passeport et 
al. 2009;  
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Pollutant 

Typical 
literature 
removal 
efficiency 

Median effluent 
concentration 
(mg/L unless 
otherwise 
noted)1 Removal processes 

Minimum 
recommended 
media depth  
for treatment References 

Bacteria High Enterococcus: 
234 MPN/100 
mL, E.coli: 44 
MPN/100 mL 

Sedimentation, 
filtration, sorption, 
desiccation, 
predation, and 
photolysis in mulch 
layer and media.  

2 feet Geosyntec Consultants 
and Wright Water 
Engineering 2012; 
Hathaway et al. 2009; 
Hathaway et al. 2011; 
Hunt and Lord 2006; 
Hunt et al. 2008; Hunt et 
al. 2012; Jones and Hunt 
2010;  

Thermal 
load 

High 68–75 °F Heat transfer at depth 
and thermal load 
reduction by volume 
reduction (ET and 
infiltration). IWS 
enhances thermal 
load reduction. 

4 feet Hunt et al. 2012; Jones 
and Hunt 2009; Jones et 
al. 2012; Wardynski et 
al. 2013; Winston et al. 
2011;  

1 Concentrations are based on bioretention performance data. Underlined effluent concentrations were (statistically) significantly 
lower than influent concentrations, as determined by statistical hypothesis testing on the available sampled data. 

Applications 
Rock infiltration swales can be incorporated along roadways, along the perimeter of parking lots, and in 
areas of concentrated flow throughout the landscape. An example of a rock infiltration swale in San 
Diego County is provided in Figure 3-29. 

Appendix A outlines major design components and site considerations and describes the process for designing 
rock infiltration swales. For more information on rock infiltration swales please see Appendix A.4. 
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Location: Seaside Ridge Development, Encinitas, California. 

Figure 3-29. Rock infiltration swale. 

3.2.2 FILTRATION IMPS 
IMPs that do not incorporate infiltration as a primary design feature are known as filtration IMPs. These 
include planter boxes, vegetated roofs, and sand filters. Most infiltration IMPs (including bioretention, 
bioretention swales, and permeable pavement) can also be modified using an impermeable liner to 
perform as filtration IMPs. These practices should only be considered if on-site infiltration or retention 
practices are not feasible. 
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3.2.2.1 FLOW-THROUGH PLANTERS 
A flow-through planter is a concrete box 
containing soil media and vegetation that 
functions like a small bioretention area but is 
completely lined and must have an underdrain 
(Figure 3-30). Flow-through planters have been 
implemented around paved streets, parking lots, 
and buildings to provide initial stormwater 
detention and treatment of runoff. Such 
applications offer an ideal opportunity to 
minimize directly connected impervious areas in 
highly urbanized areas. In addition to stormwater 
management benefits, flow-through planters 
provide green space and improve natural 
aesthetics in tightly confined urban environments. 
The vegetation and soil media in the planter box 
provide functions similar to bioretention area. 
Refer to Appendix E for vegetation specifications and Appendix G for soil media details. 

Hydrology 
Flow-through planters are vegetated and mulched or grassed (i.e., landscaped), shallow depressions that 
capture, temporarily store, and filter stormwater runoff before directing the filtered stormwater toward a 
stormwater conveyance system or other IMP via underdrain pipes. The captured runoff infiltrates through 
the bottom of the depression and an approximately 2-to 4-foot deep soil media layer that has an 
infiltration rate capable of draining the planter box (to the bottom of the soil media) within a specified 
design drawdown time (usually 48 hours). The soil media provides treatment through filtration, 
adsorption, and biological uptake. Some volume reduction (15 to 20 percent) is possible through 
evapotranspiration and storage in the soil media (Hunt et al. 2006). Flow-through planters are typically 
planted with grasses, shrubs, and trees that can withstand short periods of saturation (10 to 24 hours) 
followed by longer periods of drought. Flow-through planters are ideal for treating cistern discharge 
where infiltration is restricted. 

Water Quality 
Flow-through planters are typically volume-based IMPs intended primarily for water quality treatment 
that can also provide some peak-flow reduction and volume reduction. Flow-through planters should be 
used only in place of bioretention areas where geotechnical conditions do not allow for infiltration. 
Although flow-through planters do not allow for infiltration into the sub-soils, they still provide functions 
considered fundamental for LID practices and meet SUSMP (County of San Diego 2012) requirements 
for water quality treatment. Flow-through planters remove pollutants through physical, chemical, and 
biological mechanisms. Specifically, they use sorption, microbial activity, plant uptake, sedimentation, 
and filtration, similar to bioretention areas. Flow-through planters are capable of consistent and high 
pollutant removal for sediment, metals, and organic pollutants (e.g., hydrocarbons). Current research 
shows that pollutant removal is possible with underdrains through the function provided at the surface and 
by the soil media. Table 3-5 reports the water quality performance of flow-through planters. 

 
Location: Downtown San Diego, California. 

Figure 3-30. Flow-through planter. 
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Table 3-5. Pollutant removal characteristics of flow-through planters 

Pollutant 

Typical 
literature 
removal 
efficiency 

Median effluent 
concentration 
(mg/L unless 
otherwise 
noted)1 Removal processes 

Minimum 
recommended 
media depth  
for treatment References 

Sediment High 8.3 Settling in 
pretreatment and 
mulch layer, filtration 
and sedimentation in 
top 2 to 8 inches of 
media. 

1.5 feet Geosyntec Consultants 
and Wright Water 
Engineering 2012; Hatt 
et al. 2008; Hunt et al. 
2012Li and Davis 2008; 
Stander and Borst 2010 

Metals High TCd: 0.94µg/L, 
TCu: 7.67µg/L, 
TPb: 2.53µg/L, 
TZn: 18.3 µg/L 

Removal with 
sediment and 
sorption to organic 
matter and clay in 
media. 

2 feet Geosyntec Consultants 
and Wright Water 
Engineering 2012; Hsieh 
and Davis 2005; Hunt et 
al. 2012 

Hydro-
carbons 

High N/A Removal and 
degradation in mulch 
layer. 

N/A Hong et al. 2006; Hunt et 
al. 2012 

Total 
phosphorus 

Medium 
(-240% to 
99%) 

0.09 Settling with 
sediment, sorption to 
organic matter and 
clay in media, and 
plant uptake. Poor 
removal efficiency 
can result from media 
containing high 
organic matter or with 
high background 
concentrations of 
phosphorus.  

2 feet Clark and Pitt 2009; 
Davis 2007; Geosyntec 
Consultants and Wright 
Water Engineering 2012; 
Hsieh and Davis 2005; 
Hunt et al. 2006; Hunt 
and Lord 2006; Li et al. 
2010 

Total 
nitrogen 

Medium 
(TKN: -5% 
to 64%, 
Nitrate: 1% 
to 80%) 

TN: 0.90,  
TKN: 0.60, 

NO2,3-N: 0.22 

Sorption and setting 
(TKN), denitrification 
in IWS (nitrate), and 
plant uptake. Poor 
removal efficiency 
can result from media 
containing high 
organic matter. 

3 feet Barrett et al. 2013; Clark 
and Pitt 2009; 
Geosyntec Consultants 
and Wright Water 
Engineering 2012; Hunt 
et al. 2006; Hunt et al. 
2012; Kim et al. 2003; Li 
et al. 2010; Passeport et 
al. 2009;  

Bacteria High Enterococcus: 
234 MPN/100 
mL, E.coli: 44 
MPN/100 mL 

Sedimentation, 
filtration, sorption, 
desiccation, 
predation, and 
photolysis in mulch 
layer and media.  

2 feet Geosyntec Consultants 
and Wright Water 
Engineering 2012; 
Hathaway et al. 2009; 
Hathaway et al. 2011; 
Hunt and Lord 2006; 
Hunt et al. 2008; Hunt et 
al. 2012; Jones and Hunt 
2010;  
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Pollutant 

Typical 
literature 
removal 
efficiency 

Median effluent 
concentration 
(mg/L unless 
otherwise 
noted)1 Removal processes 

Minimum 
recommended 
media depth  
for treatment References 

Thermal 
load 

High 68–75 °F Heat transfer at depth 
and thermal load 
reduction by volume 
reduction (ET and 
infiltration). IWS 
enhances thermal 
load reduction. 

4 feet Hunt et al. 2012; Jones 
and Hunt 2009; Jones et 
al. 2012; Wardynski et 
al. 2013; Winston et al. 
2011;  

1 Concentrations are based on bioretention performance data. Effluent concentrations displayed in bold were (statistically) 
significantly lower than influent concentrations, as determined by statistical hypothesis testing on the available sampled data. 

Applications 
Flow-through planter boxes can be applied in situations where infiltrating bioretention is not feasible, 
including areas near buildings or in rights-of-way when utility conflicts restrict infiltration (Figure 3-31). 

 
Figure 3-31. Roadside flow-through planter. 

Appendix A outlines major design components and site considerations and describes the process for 
designing flow-through planter boxes. For more information on flow-through planter boxes please see 
Appendix A.5. 
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3.2.2.2 VEGETATED (GREEN) ROOFS 
Vegetated roofs reduce runoff 
volume and rates by intercepting 
rainfall in a layer of rooftop 
growing media (Figure 3-32). 
Captured rainwater then evaporates 
or is transpired by plants back into 
the atmosphere. Rainwater in 
excess of the media capacity is 
detained in a drainage layer before 
flowing to roof drains and 
downspouts. Vegetated roofs are 
highly effective at reducing or 
eliminating rooftop runoff from 
small to medium storm events, 
which can reduce downstream 
pollutant loads; however, vegetated 
roofs do not typically improve the 
quality of captured rainwater. 

In addition to stormwater volume reduction, vegetated roofs offer an array of benefits, including extended roof 
lifespan, improved building insulation and energy use, reduction of urban heat island effects, opportunities for 
recreation and rooftop gardening, noise attenuation, air quality improvement, wildlife habitat, and aesthetics. 
Vegetated roofs can be designed as extensive, shallow-media systems or intensive, deep-media systems 
depending on the design goals, roof structural capacity, and available funding. Extensive vegetated roofs in 
the San Diego region will likely require drip irrigation in the summer, but air conditioner condensate or 
harvested rainwater can be used for this purpose. Although commonly called green roofs, vegetated roofs 
need not be green year-round and are often planted with drought-tolerant desert plants. 

Hydrology 
The main benefits that vegetated roofs provide are significant rainfall volume retention and 
evapotranspiration, and reduced peak discharge from rooftops. While hydrologic performance of 
vegetated roofs varies with media and material type, roof pitch, vegetation, climate, and season, vegetated 
roofs tend to retain (on average) between 45 and 75 percent of annual rainfall (Berndtsson 2010). 
Vegetation has been shown to significantly enhance rooftop rainwater retention when compared with 
unplanted soil media, especially in the summer and in arid environments, although the majority of water 
retention and evaporation occurs in the soil media (Berndtsson 2010; Schroll et al. 2011; Wolf and 
Lundholm 2008). High runoff retention mimics evapotranspiration and canopy interception of natural 
systems, which shifts the urban water balance more toward predevelopment hydrologic conditions. 

Water Quality 
The body of knowledge surrounding vegetated roof effluent quality is limited. In general, vegetated roofs 
are expected to export higher phosphorus and nitrogen concentrations than measured in rainfall 
(Berndtsson 2010). This is mainly from release of nutrients from organic matter and fertilizers in the 

 
Location: County of San Diego Operations Center, San Diego, California. 

Figure 3-32. Extensive vegetated roof. 
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vegetated roof soil media. Nevertheless, overall nutrient loads can be reduced when water volume 
reduction is considered (Kohler et al. 2002). Vegetated roofs also tend to reduce heavy metal loads 
relative to incoming loads from precipitation (Berndtsson 2010). Vegetated roofs are considered self-
treating areas by the SUSMP (County of San Diego 2012); effluent does not require further treatment. 

Applications 
Vegetated roofs are applicable for structures with sufficient structural capacity. Examples of vegetated 
roofs in San Diego County are provided in Figure 3-33 and Figure 3-34. 

 
Location: Fallbrook Library in Fallbrook, California. 

Figure 3-33. Extensive vegetated roof. 
 

 
Location: La Mesa, California. 

Figure 3-34. Intensive plantings on the top level of a parking structure. 
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Appendix A outlines major design components and site considerations and describes the process for 
designing vegetated roofs. For more information on vegetated roofs please see Appendix A.6. Additional 
information can also be found in the Design Guideline and Maintenance Manual for Green Roofs in the 
Semi-Arid and Arid West (Tolderlund 2010). 

3.2.2.3 SAND FILTERS 
Sand filters have proven effective in removing several common pollutants from stormwater runoff. Sand 
filters generally control stormwater quality, providing very limited flow rate control (USEPA 1999). The 
purpose of sand filters is to manage the first flush, which typically contains the highest concentration of 
pollutants. 

Two strategies are available for incorporating sand filters into the site design. Surface sand filters 
(sometimes known as Austin sand filters) are open basins that allow sunlight penetration to enhance 
pathogen removal. Surface sand filters can be 
integrated into the site plan as recreational facilities 
such as volleyball courts or open space. The second 
option is a subsurface sand filter (sometimes known as 
a Delaware sand filter) which is a closed basin that can 
be easily incorporated belowground into the edge of 
parking lots and roadways (Figure 3-35). Subsurface 
sand filters require very little space in a site but 
generally have smaller drainage areas and can be more 
challenging to maintain. Both types of sand filter 
require some form of pretreatment (such as a filter strip, 
swale, forebay, or sedimentation chamber) to remove 
gross solids and larger particles. 

Hydrology 
Sand filters are filtering IMPs that remove trash and pollutants by passing stormwater vertically through a 
sand media. Sand filters are generally applied to land uses with a large fraction of impervious surfaces 
and ultra-urban locations. Although an individual sand filter can handle only a small contributing 
drainage area, multiple units can be dispersed throughout a large site. 

Sand filters are designed primarily for water quality enhancement; however, surface sand filters can store 
a substantial volume of water and be used for peak flow attenuation. Sand filters typically employ 
underdrain systems to collect and discharge treated stormwater but can also be designed as infiltration-
type systems when the soils have sufficient permeability or infiltration rates. Infiltration further enhances 
a sand filter’s ability to mitigate flood flows and reduces the erosive potential of urban runoff. 

Water Quality 
Sand filters are capable of removing a wide variety of pollutant concentrations in stormwater via settling, 
filtering, and adsorption processes. Sand filters have been a proven technology for drinking water 
treatment for many years and now have been demonstrated to be effective in removing urban stormwater 
pollutants including total suspended solids, particulate-bound nutrients, biochemical oxygen demand 

 
Location: San Antonio, Texas. 

Figure 3-35. Surface sand filter. 
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(BOD), fecal coliform, and metals (USEPA 1999). Sand filters are volume-based IMPs intended primarily 
for treating the water quality design volume. In most cases, sand filters are enclosed concrete or block 
structures with underdrains; therefore, only minimal volume reduction occurs via evaporation as 
stormwater percolates through the filter to the underdrain. Table 3-6 reports the water quality 
performance of sand filters. 

Table 3-6. Pollutant removal characteristics of sand filters 

Pollutant 

Typical literature 
removal 
efficiency 

Median effluent 
concentration 
(mg/L unless 
otherwise noted)1 Removal processes References 

Sediment High 
(74% to 95%) 

8.7 Settling in pretreatment and 
surface, filtration and 
sedimentation in media. 

Barrett 2003, 2008, 2010; 
Bell et al. 1995; Geosyntec 
Consultants and Wright 
Water Engineering 2012; 
Horner and Horner 1995;  

Metals High 
(14% to 87% 

TAs: 0.87µg/L, 
TCd: 0.16µg/L, 
TCr: 1.02µg/L, 
TCu: 6.01µg/L, 
TPb: 1.69µg/L, 
TNi: 2.20µg/L, 
TZi: 19.9µg/L 

Removal with sediment 
(optional: sorption to organic 
matter and clay amendments 
in media). 

Barrett 2010; Geosyntec 
Consultants and Wright 
Water Engineering 2012 

Total 
phosphorus 

Low 
(-14% to 69%) 

0.09 Settling with sediment 
(optional: sorption to organic 
matter and clay amendments 
in media). Poor removal 
efficiency can result from 
media containing high 
organic matter or with high 
background concentrations of 
phosphorus.  

Barrett 2010; Geosyntec 
Consultants and Wright 
Water Engineering 2012; 
Hunt et al. 2012;  

Total 
nitrogen 

Low 
(20%) 

TN: 0.82,  
TKN: 0.57, 

NO2,3-N: 0.51 

Sorption and setting (TKN) 
and denitrification in IWS 
(nitrate). Poor removal 
efficiency can result from 
media containing high 
organic matter. 

Barrett 2008; Geosyntec 
Consultants and Wright 
Water Engineering 2012; 
Hunt et al. 2012;  

BOD High 
(-27% to 55%) 

N/A Sedimentation, filtration, and 
biodegradation.  

Barrett 2010 

Bacteria High (fecal 
coliform:  
-70% to 54%, 
fecal 
streptococcus: 
11% to 68%) 

Fecal coliform: 
542 

MPN/100mL 

Sedimentation, filtration, 
sorption, desiccation, 
predation, and photolysis in 
surface layer. 

Barrett 2010; Geosyntec 
Consultants and Wright 
Water Engineering 2012 

1 Underlined effluent concentrations were (statistically) significantly lower than influent concentrations, as determined by statistical 
hypothesis testing on the available sampled data. Effluent concentrations displayed in italics were (statistically) significantly higher 
than influent concentrations. 
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Applications 
Sand filters can be incorporated in many situations throughout the landscape, particularly in and around 
parking lots (Figure 3-36 and Figure 3-37).  

 
Location: San Carlos Recreation Area, San Diego, California. 

Figure 3-36. Surface sand filter with concrete energy dissipater (rendering). 
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Location: North Carolina State University, Raleigh, North Carolina. 

Figure 3-37. Subsurface sand filter in parking lot. 

Appendix A outlines major design components and site considerations and describes the process for 
designing sand filter. For more information on sand filters please see Appendix A.7. 

3.2.3 VOLUME-STORAGE AND REUSE IMPS 
Techniques used to capture and store runoff from rooftops and other surfaces can be used at many scales 
to meet hydromodification and water quality goals. On a smaller scale, properly sized rain barrels can be 
used to mitigate rooftop runoff from small residential dwellings and outbuildings. Cisterns (either surface 
or subsurface containers) and subsurface reservoir beds can be used for capturing and storing larger 
volumes of runoff from both rooftop and overland flow. Rainwater harvesting is most effective for 
hydrologic and water quality control if adequate capacity is available to capture the desired water quality 
volume—this is accomplished by slowly dewatering the temporary storage reservoir (preferably to 
irrigate a vegetated area or to offset other potable water uses) between storm events. 

3.2.3.1 CISTERNS AND RAIN BARRELS 
A cistern is an above-ground storage vessel with either a manually operated valve or a permanently open 
outlet (Figure 3-38). If the cistern has an operable valve, the valve can be closed to store stormwater for 
irrigation or infiltration between storms. This system requires continual monitoring by the resident or 
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is provided with 
an operable valve and water is stored inside for long periods, the cistern must be covered to prevent 
mosquitoes from breeding. A cistern system with a permanently open outlet can also provide for metering 
stormwater runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet  
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(e.g., ¼- to ½-inch diameter), runoff will build up 
inside the cistern during storms, and will empty 
out slowly after peak intensities subside. The 
cistern must be designed and maintained to 
minimize clogging by leaves and other debris. In 
the drier regions of the County, cisterns and rain 
barrels might only fill up a couple times a year 
and might be more practical when the system is 
supplemented with graywater from a County-
permitted graywater system. 

Hydrology 
Cisterns are typically placed near roof downspouts so that flows from existing downspouts can be easily 
diverted into the cistern. Runoff enters the cistern near the top and is filtered to remove large sediment 
and debris. Collected water exits the cistern from the bottom or can be pumped to areas more conducive 
for infiltration. Cisterns can be used as a reservoir for temporary storage or as a flow-through system for 
peak flow control. Cisterns are fitted with a valve that can hold the stormwater for reuse, or they release 
the stormwater from the cistern at a rate below the design storm rate. Regardless of the intent of the 
storage, an overflow must be provided if the capacity of the cistern is exceeded. The overflow system 
should route the runoff to an IMP for treatment or safely pass the flow into the stormwater drainage 
system. The overflow should be conveyed away from structures. The volume of the cistern should be 
allowed to slowly release, preferably into an IMP for treatment or into a landscaped area where 
infiltration has been enhanced. 

Cisterns have been used for millennia to capture and store water. Droughts in recent years have prompted 
a resurgence of rainwater harvesting technology as a means of offsetting potable water use. Studies have 
shown that adequately designed and used systems reduce the demand for potable water and can provide 
important hydrologic benefits (Vialle et al. 2012; DeBusk et al. 2012). Hydrologic performance of 
rainwater harvesting practices varies with design and use; systems must be drained between rain events to 
reduce the frequency of overflow (Jones and Hunt 2010). When a passive drawdown system is included 
(e.g., an orifice that slowly bleeds water from the tank into an adjacent vegetation bed or infiltrating 
practice), significant runoff reduction can be achieved (DeBusk et al. 2012). 

Water Quality 
Because most rainwater harvesting systems collect rooftop runoff, the water quality of runoff harvested in 
cisterns is largely determined by surrounding environmental conditions (e.g., overhanging vegetation, 
bird and wildlife activity, atmospheric deposition,), roof material, and cistern material (Despins et al. 
2009; Lee et al. 2012; Thomas and Greene 1993). Rooftop runoff tends to have relatively low levels of 
physical and chemical pollutants, but elevated microbial counts are typical (Gikas and Tsihrintzis 2012; 
Lee et al. 2012; Lye 2009; Thomas and Greene 1993). Physicochemical contaminants can be further 
reduced by implementing a first-flush diverter (discussed later); however, first-flush diverters can have 
little impact on reducing microbial counts (Lee et al. 2012; Gikas and Tsihrintzis 2012). 

The pollutant reduction mechanisms of rain tanks are not yet well understood, but sedimentation and 
chemical transformations area thought to help improve water quality. Despite limited data describing 

 
Location: San Pasqual Academy, Escondido, California. 

Figure 3-38. Rain barrels. 
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reduction in stormwater contaminant concentrations in cisterns, rainwater harvesting can greatly reduce 
pollutant loads to waterways if stored rainwater is infiltrated into surrounding soils using a low-flow 
drawdown configuration or when it is used for alternative purposes such as toilet flushing or vehicle 
washing. Rainwater harvesting systems can also be equipped with filters to further improve water quality. 

Applications 
A cistern typically holds several hundred to several thousand gallons of rainwater and come in a variety 
of sizes and configurations. Figure 3-39 shows a typical aboveground plastic cistern and Figure 3-40 
shows the same cistern with a wooden wrap. Cistern can also be decorative such as the one shown in 
Figure 3-41 at the Children’s Museum in Santa Fe, NM or be placed below ground as shown in Figure 
3-42. 

Smaller cisterns (fewer than 100 gallons), or rain barrels, can be used on a residential scale (Figure 3-43). 
Collected water can be used to supplement municipal water for nonpotable uses, primarily irrigation. 
Although useful for raising public awareness and for meeting basic irrigation needs, rain barrels do not 
typically provide substantial hydrologic benefits because they tend to be undersized relative to their 
contributing drainage area. Figure 3-44 shows rain barrels adequately sized for the contributing roof area. 

Appendix A outlines major design components and site considerations and describes the process for 
designing rainwater harvesting systems. For more information on cisterns please see Appendix A.8. 

 
Figure 3-39. Typical plastic cistern. 
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Figure 3-40. Wood wrapped cistern. 

 
Source: Santa Fe, New Mexico, Children’s Museum. 

Figure 3-41. Decorative cistern. 

Santa Fe, NM, Children’s Museum
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Figure 3-42. Below-ground cistern. 

 
Figure 3-43. Residential rain barrel. 
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Figure 3-44. Rain barrels adequately sized for contributing roof area. 

3.2.4 CONNECTIVITY IMPS 
IMPs that maintain slow, shallow, overland flow through vegetation or rocks can be used to remove 
sediment-associated pollutants by settling and straining. Examples include vegetated swales and vegetated 
filter strips. These practices are typically used for conveying runoff to other structural IMPs and for 
pretreatment. 

Shallow and low-velocity flows are generally achieved by grading the site and sloping pavement in a way 
that promotes sheet flow of runoff. The key concept is to move water slowly through vegetation at a 
shallow depth that optimizes residence time. The slow movement of runoff provides an opportunity for 
sediments and particulates to settle or be strained and subsequently degraded through biological activity 
(CASQA 2003). Connectivity IMPs should be vegetated (and/or rock-lined) with appropriate plant 
material such as xeriscape plants or salt grass to match the climate, soil conditions, and relevant 
landscaping requirements. In the dry arid regions of the County, rock swales and xeriscaping are 
appropriate to meet state water conservation goals. Furthermore, connectivity IMPs can be designed with 
soil amendments to allow for limited volume reduction and flow attenuation. 

3.2.4.1 VEGETATED SWALES 
Vegetated swales can be a particularly effective design strategy in large conventionally paved parking 
lots. Parking lot drainage can be integrated with landscaping to provide filtration, evaporation, infiltration 
and detention of stormwater (Figure 3-45). Swales provide low maintenance solutions and act as linear 
IMPs along the perimeter of the lot or along internal islands. Stormwater is directed to these linear  
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landscaped spaces and travels slowly over 
rocks and vegetated surfaces, reducing 
runoff velocities and allowing pollutants 
to settle out. Check dams or gravel weirs 
can also be added to swales to further 
slow and spread concentrated flows. 

Hydrology 
Vegetated swales are flow-based IMPs 
intended primarily for surface 
conveyance. Vegetated swales can help 
reduce the peak flow rate by increasing 
the site’s time of concentration (the 
minimum time before runoff is 
contributed from the entire drainage area) 
and providing marginal volume reduction 
through infiltration. Installation costs can 
be lower than conventional subsurface storm drain conduit. 

Water Quality 
Vegetated swales remove sediment and particulate-bound pollutants through physical processes of 
sedimentation and filtration through vegetation. Load reductions are primarily accomplished by reducing 
concentrations as runoff flows through the practice (as compared to load reductions accomplished by 
practices that reduce stormwater volume), particularly at sites with compacted clay soils. Although high 
sediment load reductions have been observed in well-constructed swales, performance is highly variable 
and generally depends on flow rate, particle settling velocity (as determined by particle size distribution), 
and flow length (Bäckström 2003; Bäckström 2006; Deletic and Fletcher 2006; Yu et al. 2001). The 
sediment load reductions tend to be primarily associated with coarser sediment particles (sand) that do not 
pose as great a threat to downstream aquatic life as finer sediment particles (Deletic 1999; Luell 2011; 
Knight et al. 2013). Because swales offer minimal contact between runoff and sorptive surfaces, dissolved 
constituents and metals that tend to be associated with finer sediment particles (such as dissolved copper 
and zinc) can be harder to remove (Zanders 2005). In some cases, swales have been shown to export 
heavy metals (Bäckström 2003). USEPA (2012) reports that swales typically export pathogens. To 
achieve optimal removal of fine sediment particles, minimum swale lengths of 246 feet and 361 feet have 
been recommended, along with residence times of 5 to10 minutes (Bäckström 2003; Yu et al. 2001; 
Claytor and Schueler 1996). Additionally, flow depth should not exceed the height of the vegetation. 
These design parameters can make swales difficult to implement for water quality improvement in areas 
with limited available footprint. Table 3-7 reports the water quality performance of swales. 

  

 
Location: Harbor Drive, San Diego, California. 

Figure 3-45. Vegetated swale in median (rendering). 
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Table 3-7. Pollutant removal characteristics of vegetated swales 

Pollutant 

Typical 
literature 
removal 
efficiency 

Median effluent 
concentration 
(mg/L unless 
otherwise noted)1 Removal processes References 

Sediment High 
(20% to 98%) 

13.6 Sedimentation and 
filtration. 

Deletic and Fletcher 2006, Yu et 
al. 2001, Bäckström 2003, 
Bäckström 2006, Geosyntec 
Consultants and Wright Water 
Engineering 2012 

Metals Medium TAs: 1.17µg/L,  
TCd: 0.31µg/L,  
TCr: 2.32µg/L,  
TCu: 6.54µg/L, 
TPb: 2.02µg/L,  
TNi: 3.16µg/L,  
TZi: 22.9µg/L 

Removal with sediment. Fassman 2012; Geosyntec 
Consultants and Wright Water 
Engineering 2012 

Total 
phosphorus 

Low 0.19 Settling with sediment 
and plant uptake. 

Deletic and Fletcher 2006; 
Geosyntec Consultants and 
Wright Water Engineering 2012 

Total 
nitrogen 

Low TN: 0.71,  
TKN: 0.62,  

NO2,3-N: 0.25 

Sedimentation (TKN) 
and plant uptake.  

Deletic and Fletcher 2006; 
Geosyntec Consultants and 
Wright Water Engineering 2012 

Bacteria Low (typically 
exports 
pathogens) 

E. coli: 4190 
MPN/100 mL,  

Fecal coliform: 
5000 MPN/100 

mL 

Limited sedimentation, 
desiccation, predation, 
and photolysis at 
surface.  

EPA 2012, Geosyntec 
Consultants and Wright Water 
Engineering 2012 

1 Concentrations are based on vegetated swale performance data. Underlined effluent concentrations were (statistically) significantly 
lower than influent concentrations, as determined by statistical hypothesis testing on the available sampled data. Effluent 
concentrations displayed in italics were (statistically) significantly higher than influent concentrations. 

Applications 
Swales can be used in many different settings for conveyance and limited treatment of runoff. Examples 
of vegetated swales in San Diego County are provided in Figure 3-46 and Figure 3-47. 

0045805



PAGE 98 CHAPTER 3. INTEGRATED MANAGEMENT PRACTICES 

 
Location: Torrey Del Mar Park, San Diego, California. 

Figure 3-46. Vegetated swale. 

 
Location: Balboa Mesa Shopping Center, San Diego, California. 

Figure 3-47. Vegetated Swale. 
 

For more information on swales please see Appendix A.9. 
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3.2.4.2 VEGETATED FILTER STRIPS 
Filter strips are areas of either planted or native 
vegetation, situated between a potential, pollutant-
source area and a structural IMP that receives runoff 
(Figure 3-48). The term buffer strip is sometimes used 
interchangeably with filter strip. Vegetated filter strips 
are broad-sloped, open vegetated areas that accept 
shallow runoff from surrounding areas as distributed or 
sheet flow. Vegetated filter strips can also be used to 
stabilize the banks of structural IMPs that receive 
overland sheet flow. 

Hydrology 
Filter strips are often used as pretreatment devices for other, larger-capacity IMPs such as bioretention 
areas. They assist by filtering sediment and associated pollutants before they enter the larger-capacity 
IMP, preventing clogging and reducing the maintenance requirements for the larger-capacity IMP. Filter 
strips provide an attractive and inexpensive vegetative IMP that can be easily incorporated into the 
landscape design of a site. Filter strips are commonly used in the landscape designs of residential, 
commercial, industrial, institutional, and roadway applications. They should be installed adjacent to the 
impervious areas that they are intended to treat. If installed for pretreatment of concentrated flows, 
concrete level spreaders or reverse slot drains should be used to redistribute flows and prevent preferential 
flow paths caused by erosion. Vegetated filter strips are flow-based IMPs that can, depending on site 
slope and soil conditions, provide limited volume reduction, peak flow mitigation, and can increase a 
site’s time of concentration. 

Water Quality 
Vegetated filter strips are well-suited for treating runoff from roads, highways, driveways, roof 
downspouts, small parking lots, and other impervious surfaces. They can also be used along streams or 
open vegetated waterways to treat runoff from adjacent riparian areas. In such applications, they are 
commonly referred to as buffer strips. Because of their limited ability to provide peak attenuation and 
their ability to decrease sediment loads, vegetated filter strips are often used as a pretreatment for other 
IMPs. They have not been widely accepted as primary IMPs because of the wide range of pollutant 
removal efficiencies (Schueler et al. 1992; Young et al. 1996). 

Although some assimilation of dissolved constituents can occur, filter strips are generally more effective 
in trapping sediment and particulate-bound metals, nutrients, and pesticides. Nutrients that bind to 
sediment include phosphorus and ammonium; soluble nutrients include nitrate. Biological and chemical 
processes could help break down pesticides, uptake metals, and use nutrients that are trapped in the filter. 
Vegetated filter strips also exhibit good removal of litter and other debris when the water depth flowing 
across the strip is below the vegetation height. Maintenance of vegetative cover is important to ensure that 
filters trips do not export sediment due to erosion of exposed ground (Winston et al. 2012). Table 3-8 
reports the water quality performance of vegetated filter strips. 

 
Figure 3-48. Vegetated filter strip. 
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Table 3-8. Pollutant removal characteristics of vegetated filter strips 

Pollutant 

Typical literature 
removal 
efficiency 

Median effluent 
concentration 
(mg/L unless 
otherwise noted)1 Removal processes References 

Sediment High 
(-195% to 91%) 

19.1 Sedimentation and filtration. Geosyntec Consultants and 
Wright Water Engineering 
2012; Knight et al. 2013; 
Winston et al. 2011;  

Metals Medium TAs: 0.94 µg/L, 
TCd: 0.18 µg/L, 
TCr: 2.73 µg/L, 
TCu: 7.30 µg/L, 
TPb: 1.96 µg/L, 
TNi: 2.92 µg/L, 
TZi: 24.3 µg/L 

Removal with sediment. Knight et al. 2013; Geosyntec 
Consultants and Wright 
Water Engineering 2012 

Total 
phosphorus 

Low 
(-126% to 40%) 

0.18 Settling with sediment and 
plant uptake. 

Geosyntec Consultants and 
Wright Water Engineering 
2012; Knight et al. 2013; 
Winston et al. 2011; 

Total 
nitrogen 

Low  
(TN: -17% to 
40%,  
TKN: -18% to 
39%,  
NO2,3-N:-18% to 
43%) 

TN: 1.13,  
TKN: 1.09,  

NO2,3-N: 0.27 

Sedimentation (TKN) and 
plant uptake.  

Geosyntec Consultants and 
Wright Water Engineering 
2012; Knight et al. 2013; 
Winston et al. 2011; 

Bacteria Low (likely 
exports 
pathogens) 

N/A Limited sedimentation, 
desiccation, predation, and 
photolysis at surface.  

USEPA 2012 

1 Underlined effluent concentrations were (statistically) significantly lower than influent concentrations, as determined by statistical 
hypothesis testing on the available sampled data. Effluent concentrations displayed in italics were (statistically) significantly higher 
than influent concentrations. 

Applications 
Vegetated filter strips can be used to pretreat runoff before it enters other IMPs, including along 
roadways, edges of parking lots, and downgradient of downspouts. An example of a vegetated filter strip 
is shown in Figure 3-49. 

For more information on vegetated filter strips please see Appendix A.10. 
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Location: Apex, North Carolina. 

Figure 3-49. Vegetated filter strip treats roadway runoff draining to a bioretention area. 
 

3.3 SELECTING STRUCTURAL IMPS 
Selecting the proper structural IMP type and location depends on site-specific precipitation patterns, soil 
characteristics, slopes, existing utilities, and any appropriate setbacks from buildings or other 
infrastructures. Furthermore, selecting applicable and feasible IMPs will depend on the type of project, its 
characteristics, pollutants of concern, and the planning elements associated with the project’s location. 

A general checklist for characterizing drainage areas is below: 

• Total area 

• Percent imperviousness (total and directly connected) 

• Soil characteristics, potential geotechnical hazards 

• Depth to water table 

• Topography, slope 

• Land cover and land use (existing and future) 

• Self-treating and self-retaining areas 

• Utilities, water supply wells 

• Development history and existing buildings 
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• Storm drainage systems, location of outfalls

• Projected roadway alignment modifications, roadway expansion

• Rainfall records and statistical analysis of storm characteristics and frequency

An IMP selection matrix is presented at the end of this section and is based on the site characteristics and 
potential functions of each IMP. The function and configuration that dictate IMP selection include 
tributary area, available site area for IMP implementation, slope, depth to seasonal high water table, soil 
characteristics and infiltration rates, setbacks, and pollutant reduction potential. 

The objectives of stormwater IMPs are to slow and filter runoff using natural features and to remove or 
significantly reduce pollutants in stormwater runoff. Infiltration and evapotranspiration, along with 
retention for reuse, offer additional benefits of the IMPs. Pollutants of concern include sand, silt, and 
other suspended solids; trash; metals such as copper, lead, and zinc; nutrients such as nitrogen and 
phosphorus; certain bacteria and viruses; and organics such as petroleum hydrocarbons and pesticides. 
The major unit processes for pollutant removal include sedimentation (settling), filtration and straining, 
biotransformation through plant uptake, ion exchange, adsorption/absorption, and bacterial 
decomposition. Floatable pollutants such as oil and debris can be removed by most practices that allow 
filtration/straining, but separator structures designed to skim pollutants from the top of the water or draw 
cleaner water from below the surface can also be used. Table 3-9 indicates the major or dominant unit 
processes used for pollutant removal and secondary and optional processes based on designs of IMPs that 
incorporate those unit processes. 

Table 3-9. Water quality unit processes for pollutant removal 

Pollutants 

Removal processes 

Settling 
Filtration/ 
straining Sorption Bioaccumulation 

Biotransformation/ 
phytoremediation 

Other (e.g., 
photolysis; 

volatilization) 
Sediment      

Nutrients      

Trash      

Metals      

Bacteria  ()    &  * 

Oil and grease      

Organics      

Pesticides      

Oxygen demanding 
substances      

Symbols:  major function;  secondary function;  insignificant function; ( ) optional function; & consumed by other organisms; 
* photolysis

Structural IMPs often provide multiple unit processes, depending on design. Table 3-10 shows the 
removal processes for each structural IMP type to be discussed in the following subsection, including the 
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major functions, followed by secondary and possible optional unit operations, depending on design. IMPs 
can be used singularly or in series with multiple IMP types integrated as management practices to achieve 
the desired level of pollutant removal. Many IMPs can be used as standalone controls to meet both the 
hydromodification plan and water quality criteria in the SUSMP (County of San Diego 2012). 
Alternatively, meeting targeted treatment objectives can be achieved using a series of stormwater 
treatment systems in a treatment train. That approach can apply to new designs and in retrofitting existing 
IMPs. Such systems can often be designed along rights-of-way, in parking lots, or incorporated into 
landscaped areas to fit in relatively small or long, linear areas. 

IMPs can be online or offline from the storm drainage systems, used singularly or in combination, or 
shared by multiple drainage areas, pursuant to local regulatory criteria (depending on project location and 
its jurisdiction), as outlined in Appendix A. 

Table 3-10. Hydrologic and water quality unit processes for structural IMPs 

Structural IMPs 

Hydrologic/ 
hydromodification processes Removal processes 
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Infiltration IMPs 

Bioretention  ()       () 

Bioretention swale () ()       () 

Permeable pavement  ()    ()   

Infiltration trench   ()      

Filtration IMPs 

Planter boxes  ()     () () () 

Vegetated (green) roof ()      () () 

Sand filter  ()    ()   () 

Volume-Storage and Reuse IMPs 

Cisterns/rain barrels         

Connectivity IMPs 
Vegetated swale () ()       

Vegetated filter strip         

Symbols:  major function;  secondary function;  insignificant function; ( ) optional function 

IMPs can be implemented in combination to provide the maximum potential treatment for a site 
configuration. For example, a treatment train can be designed so stormwater first flows across vegetated 
filter strips, then drains into a vegetated swale, and is then conveyed to a bioretention area that infiltrates and 
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filters it through a soil media. Such a treatment train can be integrated into the site to maximize hydrologic 
and water quality treatment using the unit processes of each IMP type. Effectiveness of individual or 
multiple integrated practices can be assessed in terms of removing substances or groups of pollutants. 

Identifying and selecting IMPs on the basis of the pollutant(s) of concern is a function of site constraints, 
properties of the pollutant(s) of concern, IMP performance, stringency of permit requirements, 
contributing land use, and watershed-specific requirements such as total maximum daily loads. Pollutants 
of concern are especially important in water quality-limited stream segments and must be carefully 
reviewed in relationship to unit processes and potential IMP performance. Potential pollutants from 
various land uses are provided in chapter 2 of the SUSMP (County of San Diego 2012); IMPs should be 
selected based on their capacity to remove these anticipated pollutants. 

3.3.1 IMP SELECTION MATRIX 
Table 3-11 is a tool to help project designers consider and select LID stormwater management practices 
according to site characteristics and constraints. Existing or expected site characteristics can be used to 
determine individual practices or a suite of practices that might be appropriate in site design. In addition, 
relative cost considerations can help project designers select specific IMPs, particularly between two or more 
IMPs that achieve the project’s goal and meet permit compliance requirements. Therefore, the table lists 
dollar signs as qualitative costs for a relative comparison between types of IMPs rather than actual values. 

Estimated costs in this table and in Appendix A.12 cover all components of construction and operation 
and maintenance for various-sized projects, but do not cover other conveyance needs that might be 
applicable. Cost estimates are based on the design standards recommended in Appendix A and can vary 
widely by the necessary configuration of the IMP and site constraints. These cost numbers are estimates 
and intended for planning purposes only. The project manager must refine these numbers throughout the 
phases of design to prepare a more accurate project construction estimate for bidding purposes. Cost 
estimates, particularly the maintenance costs, do not account for cost savings that result from using 
integrated practices (e.g., integrating bioretention areas into landscaping where the routine maintenance 
could be included in the budget for typical landscape maintenance). Including various sizes of projects in 
the maintenance costs attempts to include those costs in which an economy of scale has been observed. 
The sizes selected for this analysis were as follows: 

• Large IMP system = 4,000 square feet.

• Medium IMP system = 2,000 square feet.

• Small IMP system = 500 square feet.

These categories are based on typically sized IMPs. The IMP system can include the application of 
multiple IMPs implemented in a treatment train. Appendix A.12 also provides more detailed information 
on costs that are based on the frequency and type of maintenance required, such as routine maintenance 
(costs associated with maintenance required monthly, up to every 2 years), intermediate maintenance 
(costs associated with maintenance required every 6 to 10 years) and replacement maintenance (costs 
associated with replacing the system; estimated as a service life of 20 years). Table 3-11 does not include 
the more detailed frequency costs. 

Once individual or groups of IMPs have been selected using this matrix, consult Appendix A to develop 
detailed designs.
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Table 3-11. Structural IMP selection matrix according to site characteristics 

Attribute 

LID practice type 
Bioretoentiona Bioretention swale Permeable pavementb Rock 

infiltration 
swales 

Planter 
boxes 

Vegetated (green) 
roof 

Sand filter 
Vegetated filter 

strip Vegetated swale Cisterns/rain barrels (no UD) (UD) (no UD) (UD) (no UD) (UD) (no UD) (UD) 

2012 County SUSMP treatment control Yes Yes 

No Run-on:  
Self-Treating Area (No) 

Run-on:  
Self-Retaining Area (Yes) 

Yes Yes 
Self-Treating 

Area (No) 
Yes 

Pretreatment 
only (No) 

Yes (recommended for 
pretreatment only) 

Yes if combined w/ 
bioretention 

2012 County SUSMP hydromodification 
control 

Yes Yes Yes Yes Yes No No No No 
No, unless cistern is 

specially designed for 
HMP flow control 

Maximum allowable contributing 
drainage area (acres) 

< 5 < 2 

Self-Treating: No Run-on 
Self-Retaining: 

Contributing run-on 
drainage area to 

permeable pavement area 
ratio must be less 2:1 

< 2 < 5 
Rooftop (Self 
Treating Area) 

< 5 < 1 < 2 Rooftop 

Soil infiltration rate (inches/hour) > 0.5 < 0.5 > 0.5 < 0.5 > 0.5 < 0.5 > 0.5 N/A N/A > 0.5 < 0.5 N/A N/A N/A 

Water table separationc (feet) > 10 ≥ 2 > 10 ≥ 2 > 10 ≥ 2 > 10 N/A N/A > 10 ≥ 2 > 2 > 2 Below-grade tanks must 
be above the water table 

and bedrockd Depth to bedrock (feet) > 10 ≥ 2 > 10 ≥ 2 > 10 ≥ 2 > 10 N/A N/A > 10 N/A > 2 > 2 

IMP slope < 0.5% < 4% < 4% <4% < 0.5% < 45o < 6% < 6% < 4% N/A 

Pollutant removale 

Sediments High High High High High 

Pollutant 
removal of green 
roofs generally 
occur through 

stormwater 
volume 

reduction. 

High High Medium 

Pollutant removal 
provided by downstream 
IMP, refer to specific IMP 

for removal efficiency 
(although stormwater 
volume reduction can 
reduce total pollutant 
loads if rainwater is 

harvested and reused) 

Nutrients Medium Medium Low Medium Medium Low Low Low 

Trash High High High High High High High High 

Metals High High High High High High Medium Medium 

Bacteria High High Medium High High High Low Low 

Oil & grease High High Medium High High High Medium Medium 

Organics High High Low High High High Medium Medium 

Pesticides High High Medium High High High Medium Medium 
Oxygen 
demanding 
substances 

High High Medium High High 
High Medium Medium 

Runoff volume reduction High Medium High Medium High Medium High Low High Medium Low Low Low Medium 

Peak flow control Medium Medium Medium Medium Low Medium Medium Low Low Medium 

Groundwater recharge High Low High Low Medium Low High N/A N/A Medium Low Low Low Low 

Setbacks 
(feet) 

Structures > 10 > 10 > 10 > 10 N/A > 10 > 5 

Steep slopes > 50 > 50 > 50 > 50 N/A > 50 > 50 

Costsf 

Construction $ - $$ $ - $$ $$ - $$$ $ - $$ $$ $$$ $ - $$ $ $ $ - $$ 

O & M (small) $$ - $$$ $$ - $$$ $$ - $$$ $$ $$ $$ $$ - $$$ $$ $$ $$ 

O & M (medium) $ - $$g $ - $$f $$ $ - $$ $ - $$ $$ $$ $ $ - $$ $ - $$ 

O & M (large) $ - $$g $ - $$f $ - $$ $ - $$ $ - $$ $$ $$ $ $ - $$ $ - $$ 

Notes: UD = Underdrain; a If lined, see planter box column; b If lined, see sand filter with underdrain column; c Separation depth from bottom of IMP to water table; d For tank outlet and overflow; e Based on SUSMP pollutant grouping scheme; f Costs are relative, can be variable project to project, and are 
generalized. Please see Appendix A.12 for more specific cost information; g Based on necessary regular landscape maintenance already required. 
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3.3.2 MAXIMIZING MULTIPLE BENEFITS OF IMPS 
IMPs can provide excellent ecosystem services and aesthetic value to stakeholders. Bioretention areas can 
enhance biodiversity and beautify the urban environment with native vegetation. Permeable pavements 
inherently provide multi-use benefits because the facilities double as parking lots and transportation 
corridors. Harvesting rainwater provides an alternative nonpotable water source. The following 
components can be incorporated into IMPs to promote multi-use benefits: 

• Simple signage or information kiosks to raise public awareness of stormwater issues and educate
the public about the benefits of watershed protection measures; provide a guide for native plant
and wildlife identification.

• Volunteer groups can be organized to perform basic maintenance as an opportunity to raise public
awareness.

• Larger IMPs can be equipped with pedestrian cross-paths or benches for wildlife viewing.

• Sculptures and other art can be installed within the IMP and outlet structures or cisterns can
incorporate aesthetically-pleasing colors, murals, or facades.

• Vegetation with canopy cover can provide shade, localized cooling, and noise dissipation.

• Enhanced pavement textures, colors, and patterns can calm traffic, increase aesthetic appeal,
enhance pedestrian safety, and draw attention to multi-use stormwater practices.

• Bird and butterfly feeders can be used to attract wildlife to the IMPs.

• Ornamental plants can be cultivated along the perimeter and in the bed of vegetated IMPs
(invasive plants should be avoided).

• IMPs can function as irrigation beds for stormwater captured by other IMPs, such as rainwater
harvesting or the reservoir layer of permeable pavement.

• Using captured runoff as a nonpotable -water supply for flushing toilets, washing cars, filling
swimming pools, sweeping streets, and other uses.

• Permeable pavers can be selected to maintain the character of historic districts while providing
stormwater management solutions.

• Incorporating creative downspout designs for small practices (rain chains).
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4 IMPLEMENTATION CONSIDERATIONS 
Once integrated management practices (IMPs) have been selected, sited and designed, it is critical for 
IMP effectiveness that proper implementation be tracked, inspected and monitored. Construction errors 
that result in deviation from intended IMP designs can lead to failure or undermining of intended IMP 
functions. If IMPs are not adequately maintained, these functions can be similarly undermined, leading to 
shortened IMP life and reduced function, thus it is also important that IMPs are maintained and inspected 
on a regular basis. Additionally, monitoring of IMP hydrology and water quality is critical to evaluating 
IMP performance and compliance with pollutant load reduction and hydrologic attenuation requirements. 

This section outlines key considerations for implementation, maintenance and monitoring of successful 
and effective IMPs. This section also covers the importance of demonstration projects in ensuring the 
continual improvement of IMP planning, design and construction. 

4.1 IMP CONSTRUCTION 
Essential functions of structural IMPs can be compromised by common construction practices if soil is 
compacted by heavy equipment, if the area experiences erosion and sediment accumulation, or if work is 
performed in saturated conditions. Construction oversight and inspections by a qualified inspector 
familiar with the functions of structural IMPs are recommended for quality control and assurance. As part 
of construction oversight, inspectors should ensure that the proper erosion control practices are 
implemented in accordance with the Construction General Permit (Order 2012-0006-DWQ) as well as 
any other pertinent federal, state, and local regulations. 

Sensitive areas designated for protection should be delineated before grading and clearing starts; ideally, 
these restrictions should be indicated on the site plan. Areas of existing vegetation that are planned for 
preservation should be clearly marked with a temporary fence. If trees have been identified for 
preservation, equipment should be prohibited within the drip line to prevent root and trunk damage. 
Trenching and excavating should not occur within the drip line, and trenches outside, but adjacent to, the 
drip line should be filled in quickly to avoid root drying. 

Soil-disturbing activities at the construction site can increase erosion and sediment accumulation risks. 
Apply an effective combination of temporary soil erosion and sediment controls to minimize the 
discharge of sediments from the site or into a stormwater drainage system or natural receiving water. The 
California Stormwater Quality Association’s (CASQA’s) Construction BMP Handbook and Caltrans’ 
Construction Site Best Management Practices (BMPs) Manual provide detailed guidance and 
specifications for erosion and sediment control practices that apply to all construction sites. Properly 
applying the temporary controls (both on-site and for off-site parcels with the potential to contribute 
sediment) is essential and can help preserve the long-term capacity and functions of the permanent 
stormwater IMPs. Inspecting and maintaining these temporary controls are required, and will ensure that 
they remain effective. 

Proper construction sequencing can reduce the risk of clogging by excessive accumulation of fine 
particles in the soil media layers. During construction, the extent of disturbed, exposed soils should be 
limited to reduce the risk of erosion. Imported soil media should not be incorporated into IMPs until all 
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areas of the construction site are stabilized. Soil media should not be installed until at least the first course 
of asphalt (minimum 1 inch) has been set for roads and parking lots, which minimizes the amount of fines 
washed from the bedding layers into the IMP. A geotextile liner might not be sufficient to prevent fines 
from migrating into and clogging the soil media layer; for that reason, proper construction sequencing is 
crucial. Figure 4-1 and Figure 4-2 are examples of the fines that can accumulate and clog the soil media if 
proper construction sequencing is not followed. 

 
Figure 4-1. Example of a bioretention area installed before permanent site stabilization, with the inset 
photo showing the clay layer clogging the mulch surface. 
 

 
Source: NCSU-BAE. 

Figure 4-2. Accumulated fines layer as a result of improper construction sequencing. 

Accumulated  
Granite Fines 

Soil Media 
Layer 
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Construction specifications might include the following measures intended to protect the IMP while 
construction operations are underway: 

• Establish a protective zone around valued natural areas and trees that will be preserved. 

• Minimize the use of heavy equipment, especially in areas where infiltration IMPs will be. 

• Minimize soil disturbance and unprotected exposure of disturbed soils.  

• Expose only as much area as needed for immediate construction. 

• As areas are cleared and graded, apply appropriate erosion controls to minimize soil erosion. 

• Protect stormwater infiltration IMPs from unwanted sedimentation during the construction phase. 

• Provide a temporary outlet to convey runoff down slope with sediment traps at outlets and inlets. 

• Minimize the movement of soil into the drainage system. 

• Use sediment and erosion protection practices early in the site clearing and grading process to 
reduce the sediment-laden runoff reaching soils intended for future infiltration. 

• Protect future infiltration facilities from sediment from adjacent properties. 

Inspections of all construction phases are essential to ensure that IMPs are properly installed, especially 
when critical elements of a structural IMP are being installed, such as inverts, inlets, outlets, overflow, and 
underdrains. In the design notes, designers should stipulate whether the type of materials specified cannot be 
substituted because they might not perform as well (e.g., engineered media). If an element of a structural 
IMP system was not properly constructed or the wrong materials were used, the entire system could fail. 

Accurate grading of stormwater infrastructures, including structural IMPs and hardscape areas, is critical 
for ensuring that the water flows unimpeded and the IMP functions as intended. Research has shown that 
structural practices with insufficient storage capacity (whether because of carelessness when specifying 
outlet structure elevations or inaccurate grading) might not perform the functions for which they were 
installed (Brown and Hunt 2011; Luell et al. 2011). The designer and contractor should work together to 
ensure that the project is correctly built as planned. If necessary, arrange for appropriate training to occur 
before starting an IMP construction project and provide additional training on-demand during 
construction. Conduct a survey to verify that the intended average ponding depth has been provided 
(Figure 4-3); simply measuring the height of the outlet structure relative to the ground surface is 
inadequate (Wardynski and Hunt 2012). 

Construction activities inherently compact a site’s soils and can dramatically decrease infiltration rates. 
Contractors should be clearly instructed to minimize compaction by using tracked equipment, excavating 
the last 12 inches using a toothed excavator bucket, and by minimizing the number of passes over the 
proposed subgrade—and by operating the equipment outside of the IMP area where possible (Figure 4-4). 
Earth moving activities should take place during dry conditions, to the extent practicable, to reduce the 
occurrence of smearing the underlying soil surface, which can reduce soil permeability. To mitigate 
compaction and partly restore infiltration capacity to the underlying soil (for practices that are intended to 
infiltrate), the subgrade should be treated by scarification or ripping to a depth of 9 to 12 inches 
(Figure 4-5; Tyner et al. 2009). If the design infiltration rate is not restored after scarifying or ripping, 
trenches can be installed along the subgrade to enhance infiltration. Trenches should be constructed 1-
foot-wide by 1-foot-deep on 6-foot centers and filled with a 0.5-inch layer of washed sand, then topped 
off with pea gravel (Tyner et al. 2009). 
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Figure 4-3. Accurate grading and outlet elevations must be provided to achieve intended hydrologic 
and water quality functions. 
 

 

Figure 4-4. Heavy equipment (especially wheeled equipment) should be operated outside the 
excavated area to prevent compaction. 

 

 

Adequate surface ponding  
depth provided 

Poorly installed outlet structure —
insufficient surface ponding depth 
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Source: NCSU-BAE. 

Figure 4-5. For infiltrating practices, mitigate subsoil compaction by ripping grade to a  
depth of 12 inches. 
 

Many urban sites, especially retrofit conditions, have little or no organic material in the soil structure 
because they have been paved over for many years. Excavation also tends to unearth relatively infertile 
subsoils. A soil test can determine the suitability of site soils for plant growth, especially for practices 
where vegetation will be planted in excavated soils (such as stormwater wetlands). Amendment with 2 to 
4 inches of topsoil could be required to improve plant establishment. Information on specific soil media 
requirements for each respective IMP is included in Appendix A. 

In summary, some key items to be aware of when inspecting for proper IMP installation are: 

• Instruct contractors to minimize compaction by using tracked equipment, excavating the last 12 
inches using a toothed excavator bucket, minimizing the number of passes over the subgrade, and 
operating the equipment outside of the IMP area where possible. 

• Check as-built conditions of inverts, inlets, outlets, overflow, and underdrains with IMP plans and 
details.  

• Ensure that design notes stipulate whether the type of materials specified cannot be substituted. 

• Survey as-built conditions and compare with IMP plans to ensure accurate grading of stormwater 
infrastructures, including structural IMPs and hardscape areas as well as to ensure that the 
intended ponding depth has been provided. 

0045829



PAGE 122 CHAPTER 4. IMPLEMENTATION CONSIDERATIONS 

• As necessary, arrange for appropriate training on proper methods to ensure intended IMP function 
and effectiveness is achieved, to occur before starting an IMP construction project and provide 
additional training on-demand during construction. 

4.2 IMP OPERATION, MAINTENANCE AND INSPECTION 
To sustain the effectiveness and function of structural IMPs and comply with a project’s Maintenance 
Plan (to be prepared in accordance with chapter 5 of the SUSMP (County of San Diego 2012) regular 
maintenance and inspections are essential.  

Operation and Maintenance 
The major goal of IMP operation and maintenance is to ensure that the IMP is meeting the specified design 
criteria for stormwater flow rate, volume, and water quality control functions. If structural LID systems are 
not properly maintained, IMP effectiveness can be reduced, resulting in water quality impacts. Routine 
maintenance and any need-based repairs for a structural IMP must be completed according to schedule or 
as soon as practical after a problem is discovered. Deferred IMP maintenance could result in detrimental 
effects on the landscape and increased potential for water pollution and local flooding. 

Training should be included in program development to ensure that maintenance staff has the proper 
knowledge and skills. Most structural IMP maintenance work—such as mowing, removing trash and 
debris, and removing sediment—is nontechnical and is already performed by property maintenance 
personnel. More specialized maintenance training might be needed for more sophisticated systems.  

Typical IMP maintenance activities include periodic inspection of surface drainage systems to ensure 
clear flow lines, repair of eroded surfaces, adjustment or repair of drainage structures, soil cultivation or 
aeration, care of plant materials, replacement of dead plants, replenishment of mulch cover, irrigation, 
fertilizing, pruning and mowing. Landscape maintenance can have a significant impact on soil 
permeability and its ability to support plant growth. Most plants concentrate the majority of their small 
absorbing roots in the upper 6 inches of the soil surface if the surface is protected by a mulch or forest 
litter. If the soil is exposed or bare, it can become so hot that surface roots will not grow in the upper 8 to 
10 inches. The common practice of removing all leaf litter and detritus with leaf blowers creates a hard 
crusted soil surface of low permeability and high heat conduction. Proper mulching of the soil surface 
improves water retention and infiltration, while protecting the surface root zone from temperature 
extremes (Hinman 2005).  

In addition to impacting permeability, landscape maintenance practices can adversely affect water quality. 
Because commonly used fertilizers and herbicides are a source of toxic compounds, use of these 
substances should be kept to a minimum. Overwatering, which can be a significant contributor to runoff 
and dry weather flows, should be prevented. Watering should only occur to accommodate plant health 
and should be adjusted at least four times a year. Whenever practical, use weather-based irrigation 
controllers and follow real-time evapotranspiration (plant water use) data from the California Irrigation 
Management Information System (CIMIS) from the Department of Water Resources. Organic methods 
for fertilizers and pest control (including Integrated Pest Management) should be used.  

General maintenance activities for the two major categories of structural facilities (infiltration and 
biofiltration/filtration) are as follows: 
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Infiltration IMPs 
• Mowing and maintaining upland vegetated areas if applicable. 

• Cleaning and removing debris after major storm events. 

• Cleaning out accumulated sediment. 

• Repairing or replacing stone aggregate. 

• Maintaining inlets and outlets. 

• Removing accumulated sediment from forebays or sediment storage areas when 50 percent of the 
original volume has been lost. 

Biofiltration and Filtration IMPs 
• Removing trash and debris from control openings. 

• Watering and mowing vegetated areas. 

• Removing and replacing all dead and diseased vegetation. 

• Stabilizing eroded side slopes and bottom. 

• Repairing erosion areas. 

• Mulching void areas if needed. 

• Maintaining inlets and outlets. 

• Repairing leaks from the sedimentation chamber or from deteriorating structural components. 

• Removing the top few inches of media and cultivating the surface when the filter bed is clogged. 

• Cleaning out accumulated sediment from the filter bed once depth exceeds approximately one-
half inch or when the filter layer no longer draws down within 24 hours. 

In regions where dry and wet seasons are clearly distinguished, as is the case in San Diego County, 
conducting special maintenance activities before spring and fall storms can help to prevent increased 
erosion. If an IMP does not meet the specified design criteria, it must be repaired, improved, or replaced 
before a wet season starts. Any accumulated sediment and trash should be removed to maximize the 
performance of the facility throughout the following wet season. Any disturbed area that is not actively 
being graded must be fully protected from erosion. 

Detailed descriptions of operation and maintenance for specific types of LID IMPs are in Appendix A and 
general maintenance issues are presented in the following sections. 

4.2.1 BIORETENTION 
Maintenance activities for bioretention units should focus on the major system components, especially 
landscaped areas. Bioretention landscape components should blend over time through plant and root 
growth, organic decomposition, and natural soil horizon development. Those biological and physical 
processes over time will lengthen the facility’s life span and reduce the need for extensive maintenance. 

Irrigation of vegetated areas might be needed during the plant establishment period. During extended 
drought, temporary supplemental irrigation could be used to maintain plant vitality. Irrigation frequency 
will depend on the season and type of vegetation. Native plants generally require less irrigation than 
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nonnative plants and should be incorporated into site designs where feasible. Controlled drainage can also 
be used to manage soil moisture by selectively elevating the underdrain outlet in dry periods; this will 
result in greater soil moisture retention between rainfall events. The underdrain outlet should always be 
no less than 18 inches below the soil surface to prevent saturation of the plant rooting zone. 

Routine maintenance should 
include a twice-yearly 
evaluation of the trees and 
shrubs and subsequent removal 
of any dead or diseased 
vegetation (USEPA 1999). 
Corrective actions should be 
taken to remove areas of 
standing water in the IMP to 
restore proper infiltration rates 
and prevent mosquito and other 
vector habitat formation. To 
maintain the treatment area’s 
appearance, pruning and 
weeding might be necessary. 
Replace mulch for aesthetics or 
when erosion is evident. 
Depending on pollutant loads, 
soil media might need to be 
replaced within 5 to 10 years of 
construction (USEPA 2000). 

Stabilizing the area around the 
bioretention area can reduce 
maintenance by reducing the sediment 
flowing into the IMP. Figure 4-6 
shows an example of how a 
bioretention area can become clogged 
with sediment if the surrounding area 
is not properly stabilized. Proper 
design of inlet systems can also reduce 
maintenance requirements by 
preventing trash and other gross solids 
from entering the bioretention area. In 
some cases, the inlet design will allow 
trash and gross solids to collect by the 
street for easy removal by a street 
sweeper or maintenance crew 
(Figure 4-7). 

Source: NCSU-BAE. 

Figure 4-6. Bioretention area clogged with sediment. 

 
Source: Portland BES. 

Figure 4-7. Inlet sump to remove gross solids. 
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4.2.2 BIORETENTION SWALES 
The maintenance objectives for bioretention swale systems consist of optimizing stormwater conveyance 
capacity, runoff volume control, and pollutant removal efficiency. To meet those objectives, a consistent 
ground cover must be maintained in the channel. Maintenance activities involve replacing or 
redistributing mulch, mowing (where appropriate), controlling weeds, irrigating during drought 
conditions, reseeding or sodding bare areas, and clearing debris and blockages. Vegetation should be 
managed on a regular schedule during the growth season to maintain adequate coverage. Accumulated 
sediment should also be removed manually to avoid concentrated flow. Fertilizer and pesticides should be 
applied only when plants are becoming established. Irrigation might be needed to maintain plant vitality, 
especially during plant establishment or in periods of extended drought. Irrigation frequency will depend 
on the season and type of vegetation. Native plants require less irrigation than nonnative plants and 
should be incorporated into site designs where feasible. Bioretention swales should be designed to 
minimize flow and prevent the type of erosion shown in Figure 4-8. Excessive flows should be diverted to 
prevent erosion and minimize maintenance 

 
Figure 4-8. Erosion caused by excessive flows in a bioretention swale. 
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4.2.3 PERMEABLE PAVEMENT 
The main goal of the maintenance 
program for permeable pavement is 
to prevent clogging by fine 
sediment particles tasks (Figure 
4-9). The primary maintenance 
requirements include regular 
inspections as well as a 
combination of preventative tasks, 
including timely removal of debris 
(e.g., leaf litter, acorns, grass 
clippings, mulch) and stabilizing 
surrounding areas. To maintain the 
infiltrative capacity of permeable 
pavements, vacuum sweeping 
should be performed at least twice 
per year. Frequency of vacuum 
sweeping should be adjusted 
according to the intensity of use 
and deposition rate on the 
permeable pavement surface. 
Settled paver block systems might 
require resetting. When modular 
pavements incorporate turf into 
their void area, normal turf 
maintenance practices, including 
watering, fertilization, and mowing, 
might be required (FHWA 2002). 

For proper performance, 
maintenance staff must ensure that 
stormwater is infiltrating properly 
and is not standing or pooling on the surface of the permeable pavement. Standing water can indicate 
clogging of the void space. In such cases, vacuuming is necessary. If ponding still occurs, it might be 
necessary to inspect the media sub layer and possibly the underdrain. 

4.2.4 INFILTRATION TRENCHES 
The primary maintenance requirement for infiltration trenches involves inspecting and removing sediment 
and debris accumulation to prevent clogging. In addition to reduced water quality performance, standing 
water caused by clogged infiltration trenches can become a nuisance and harbor mosquito breeding. The 
pretreatment device must also be inspected, repaired, and maintained as needed. If a vegetated 
pretreatment is used, periodically mow the areas to maintain the grass height at an equal or greater height 
of the design flow depth. Accumulated debris must be removed monthly from the infiltration trench 
surface and the pretreatment areas. 

 
Figure 4-9. Plant growth, debris buildup, and puddles indicate 
that permeable pavement is clogging. Prompt maintenance 
should be performed to prevent joints from fully sealing. 
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4.2.5 PLANTER BOXES 
General maintenance requirements for planter boxes are the same as the routine periodic maintenance of 
any landscaped areas or bioretention IMPs. The primary maintenance requirement for planter boxes is 
inspection of the vegetation and soil media. Regularly remove any accumulated trash and sediment in the 
device, especially after large storms, and inspect soils to evaluate root growth and channel formation in 
the soil media. 

4.2.6 GREEN ROOFS 
Operating and maintaining green roofs primarily involves maintaining drainage structures and vegetation. 
Roof drains, gutters, and downspouts should be routinely inspected for clogging. If excess material tends 
to build up around drainage structures, the source of the problem should be remediated. To prevent 
vegetation from growing too close to roof drains and to identify roof drains for maintenance personnel, a 
circle of white gravel can be placed around the drain to designate a no plant zone as shown in 
Figure 4-10. Vegetation should be inspected periodically, especially during prolonged dry weather, to 
determine irrigation needs and general health. Periodically inspecting growing media and underlying 
drainage layers might also be necessary for extensive green roofs to ensure that reservoir layers are not 
filling with sediment deposits or extensive root networks. Intensive green roofs could require pruning and 
mowing, depending on vegetation type. As with all IMPs, appropriate health and safety protocols should 
always be followed when inspecting and maintaining green roofs. Foot traffic should be limited, to the 
extent practicable, to reduce plant damage. 

 
Figure 4-10. No plant zone for a green roof. 
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4.2.7 SAND FILTER 
The primary maintenance requirement for sand filters is to remove trash, accumulated sediment, and 
media contaminated with hydrocarbons. If the filter does not drain within 48 hours, or if sediment has 
accumulated to a depth of 6 inches, the top layer (1 to 3 inches) of sand (media) must be replaced. 

4.2.8 CISTERNS AND RAIN BARRELS 
General maintenance activities for cisterns and rain barrels are similar to the routine periodic maintenance 
for on-site drinking water wells. The primary maintenance requirement is to inspect the tank and 
distribution system and test any backflow-prevention devices. Rain barrels require minimal maintenance 
several times a year and after major storms to prevent any clogging. Cisterns also require inspections for 
clogging and structural soundness twice a year, including inspection of all debris and vector control 
screens. If a first-flush diverter is used, it should be dewatered and cleaned between each significant storm 
event. Self-cleaning filters and screens, such as the ones shown in Figure 4-11, can help prevent debris 
from entering the cistern and reduce maintenance. Accumulated sediment in the tank must be removed at 
least once a year. 

 
Figure 4-11. Self-cleaning inlet filters. 

 
 

 

4.2.9 VEGETATED SWALES 
The maintenance objectives for vegetated systems include optimizing filtration and stormwater 
conveyance capacity. To meet those objectives, a dense, healthy vegetative cover must be maintained in 
the channel. Maintenance activities involve mowing, controlling weeds, irrigating during drought 
conditions, reseeding bare areas, and clearing debris and blockages. Manage vegetation on a regular 
schedule during the growth season to maintain adequate coverage. Accumulated sediment should also be 
removed manually to avoid concentrated flow. Minimize fertilizer and pesticide application, possibly to 
periods of plant establishment only. Irrigation might be needed to maintain plant vitality, especially 
during plant establishment or in periods of extended drought. Irrigation frequency will depend on the 
season and type of vegetation. Native plants require less irrigation than nonnative plants and should be 
incorporated into site designs where feasible. 
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4.2.10 VEGETATED FILTER STRIPS 
Vegetated filter strips require minimal maintenance, with the majority of maintenance satisfied through 
mowing. Mowing, for safety and aesthetics or to suppress weeds and woody vegetation, might be 
necessary once or twice a year. Primary maintenance activities are similar to other vegetated areas. 
However, gravel diaphragms or verges could require the removal of encroaching grass and sediment.  

Irrigation might be needed to maintain plant vitality, especially during plant establishment and extended 
periods of drought. Irrigation frequency can be determined—as with other turf management—on the basis 
of the season and type of vegetation. Native plants often require less irrigation than nonnative plants and 
are recommended when feasible. 

Trash tends to accumulate in strip areas, especially along roadways. The need for litter removal should be 
determined through periodic inspections, but litter should always be removed before mowing. 

Inspections 
Inspections should be conducted both routinely and as needed to ensure the ongoing success of the above 
maintenance activities. As-needed inspection and corresponding maintenance should be conducted after 
major storms. Routine activities, performed regularly (e.g., monthly), ensure that the IMP is in good 
working order and continues to be aesthetically pleasing. Routine inspection is an efficient way to prevent 
potential nuisance situations from developing and reduce the need for repair or maintenance. Routine 
inspection reduces the chance that polluted stormwater runoff will leave the site because problems can be 
quickly identified and corrected. Property maintenance personnel should be instructed to inspect IMPs 
during their normal routines. The project Maintenance Plan, required by the SUSMP (County of San 
Diego 2012), specifies the schedule and task required for IMP inspection. 

In addition to regularly scheduled inspections, all IMPs should be inspected after any event or activity 
that could damage the IMP, particularly after every large storm event. Post-storm inspections should 
occur after the expected drawdown period for the IMP, when the inspector can determine if the IMP is 
draining correctly. 

Routine and as-needed IMP inspections consist of the following technical and nontechnical activities: 

• Inspect the general conditions of the IMP and areas directly adjacent to the IMP. 

• Maintain access to the site, including the inlets, side slopes (if applicable), forebay (if one exists), 
IMP area, outlets, emergency spillway, etc. 

• Examine the overall condition of vegetation. 

• Eliminate any possibility of public hazards. 

• Check the conditions of inflow points, pretreatment areas (if they exist), and outlet structures. 

• Inspect and maintain the inlet and outlet regularly and after large storms. 

• Ensure that the pretreatment areas meet the original design criteria. 
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• Check the encroachment of invasive plants in vegetated areas. This could require more frequent 
inspections in the growing season. 

• Inspect water quality improvement components. Specifically, check the stormwater inflow, 
conveyance, and outlet conditions. 

• Inspect hydrologic functions such as maintaining sheet flow where designed, ensuring functional 
pretreatment, maintaining adequate design storage capacity, and verifying proper operation of 
outlet structures. 

• Check conditions downstream of the IMP to ensure that the flow is not causing 
hydromodification issues below the facility (e.g., excessive erosion, sedimentation). 

Chapter 5 of the SUSMP (County of San Diego 2012) provides guidance on preparation of inspection 
checklists for inclusion in the project’s Maintenance Plan. Appendix F of the SUSMP (County of San 
Diego 2012) includes private treatment control operation and maintenance verification forms for 
bioretention facilities, vegetated swales and higher rate biofilters; media filters and higher rate media 
filters; infiltration devices, constructed wetlands, and nonstandard treatment control practices. As an 
additional resource, checklists with maintenance specifications and requirements are provided in 
Appendix F. In general, individual IMPs can be described with minimum performance expectations, 
design criteria, structural specifications, date of implementation, and expected life span as provided in 
chapter 3 and detailed in Appendix A. Recording such information will help the inspector determine 
whether an IMP’s maintenance schedule is adequate or requires revision and will allow comparison 
between the intended design and the as-built conditions. Checklists also provide a useful way for 
recording and reporting whether major or minor renovation or routine repair is needed. The effectiveness 
of an IMP might be a function of the IMP’s location, design specifications, maintenance procedures, and 
performance expectations. Inspectors should be familiar with the characteristics and intended function of 
the IMP so they can recognize problems and know how they should be resolved. 

In every inspection, whether routine or as needed, the inspector should document whether the IMP is 
performing correctly and whether any damage has occurred to the IMP since the last inspection. Ideally, 
the inspector will also identify what should be done to repair the IMP if damage has occurred. 
Documentation is very important in sustaining an efficient inspection and maintenance schedule, 
providing evidence of ongoing inspection and maintenance, and detecting and reporting any necessary 
changes in overall management strategies. 

4.3 IMP MONITORING 
Performance monitoring of stormwater IMPs is an important component of LID implementation 
programs. Monitoring provides the IMP designer and regulator with a mechanism to validate certain 
design assumptions and to quantify compliance with pollutant-removal performance objectives. Specific 
monitoring objectives should be considered early in the design process to ensure that LID practices are 
adequately configured for monitoring. Detailed monitoring guidance provided by EPA is listed in this 
chapter’s references section (USEPA 2012). The instrumentation and monitoring configuration will vary 
from site to site, but the following general principles should be considered. 
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4.3.1 MONITORING HYDROLOGY 
An inlet/outlet sampling setup is suggested as the most effective monitoring approach to quantify flow 
and volume in stormwater IMPs. The runoff source and type of IMP will dictate the configuration of 
inflow monitoring. A weir or flume is typically installed at the inlet of IMPs that receive concentrated, 
open channel flow (e.g., from a pipe, curb cut, or a swale as shown in Figure 4-12, Figure 4-13, and 
Figure 4-14). Often a baffle box is used in conjunction with weirs to slow flows for more precise 
readings, as shown in Figure 4-15. The height of water flowing over the structure is automatically 
recorded (typically with a pressure transducer, such as a bubbler), which is used to calculate the rate of 
inflow. By integrating the flow rate over each monitored time step, total runoff volume for each storm 
event can be calculated. When runoff enters a practice via conduit, weirs or weir boxes can still be used 
for monitoring, but acoustic doppler velocity meters (ADVs) might be preferred. ADVs measure flow by 
recording the velocity and depth of water and will provide more accurate results if inflow pipes are 
expected to flow full (pressure flow), although some models require heavy turbidity to attain accurate 
readings. Outflow can be monitored using similar techniques as inflow by installing a weir or ADV at the 
point of overflow/outfall. 

 
Figure 4-12. Inflow pipe to a bioretention area equipped with compound weir and bubbler for flow 
measurement. Water quality sampling tube and strainer are visible inside pipe. 
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Figure 4-13. Inlet curb cut with a v-notch weir. 
 

 
Figure 4-14. Outlet of a roadside bioretention bumpout  
equipped with a V-notch weir for flow monitoring. 
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Figure 4-15. Underdrains from permeable pavement equipped with 30° V-notch 
weir boxes and samplers for flow and water quality monitoring. 
 

It is critical during hydrologic monitoring that no downstream tailwater interfere with the monitoring 
device or false readings will be generated. To prevent tailwater effects at the inlet, the invert of the inflow 
pipe should be well above the expected temporary ponding depth of the IMP (Figure 4-16)—this is 
typically not possible with offline IMPs because the point of inlet is also the elevation that water 
bypasses. Additional freeboard between the inlet and the maximum expected water depth should be 
provided to prevent the inlet monitoring device from being inundated by tailwater from the IMP (Figure 
4-17). The same considerations should be addressed when monitoring outflow by ensuring that the 
receiving storm drain network has sufficient capacity to convey high flows and prevent tailwater from 
inundating the outflow monitoring device. Figure 4-18 shows an example of potential monitoring points. 
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Figure 4-16. Example of a bioretention underdrain outlet with sufficient drop to  
install a flow monitoring weir without encountering tailwater. 
 

 
Figure 4-17. Poorly installed H-flume at the inlet to a bioretention area in which the invert of  
the weir is too low and tailwater from the bioretention will interfere with measurement. 

Sufficient drop to install weir 
plate with no interference by 

tailwater 
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Figure 4-18. Monitoring points. 
 

In addition to monitoring inflow and outflow, rainfall 
should be recorded on-site. Rainfall data can also be used 
to estimate inflow to IMPs that receive runoff only by 
sheet flow or direct rainfall (e.g., permeable pavement or 
green roofs). The type of rain gauge depends on 
monitoring goals and frequency of site visits. An 
automatic recording rain gauge (e.g., tipping bucket rain 
gauge), used to measure rainfall intensity and depth, is 
often paired with a manual rain gauge for data validation 
(Figure 4-19). For more advanced monitoring, weather 
stations can be installed to simultaneously monitor relative 
humidity, air temperature, solar radiation, and wind speed; 
these parameters can be used to estimate 
evapotranspiration. 

Water level (and drawdown rate) is another useful 
hydrologic parameter. Depending on project goals, 
perforated wells or piezometers can be installed to measure 
infiltration rate and drainage. Care should be taken when 
installing wells to ensure that runoff cannot enter the well 
at the surface and short circuit directly to subsurface 
layers; short circuiting can result in the discharge of untreated runoff that has bypassed the intended 
treatment mechanisms. It might be useful to pair soil moisture sensors with water level loggers in 
instances where highly detailed monitoring performance data are required (such as for calibration and 
validation of models). 

 

Figure 4-19. Example of manual (left) 
and tipping bucket (right) rain gauges. 
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4.3.2 MONITORING WATER QUALITY 
Although hydrologic monitoring can occur as a standalone practice, water quality data must be paired 
with flow data to calculate meaningful results. Flow-weighted automatic sampling is the recommended 
method for collecting samples that are representative of the runoff event and can be used to calculate 
pollutant loads (total mass of pollutants entering and leaving the system). Simply measuring the reduction 
in pollutant concentrations (mass per unit volume of water) from inlet to outlet can provide misleading 
results because it does not account for load reductions associated with infiltration, evapotranspiration, and 
storage. 

Influent water quality samples are typically collected just upstream of the inlet monitoring device (e.g., 
weir box, flume) just before the runoff enters the IMP. The downstream sampler should be at the outlet 
control device just before the overflow enters the existing storm drain infrastructure. A strainer is usually 
installed at collecting end of the sampler tubing to prevent large debris and solids from entering and 
clogging the sampler. Automatic samplers should be programmed to collect single-event, composite 
samples according to the expected range of storm flows. Depending on the power requirements, a solar 
panel or backup power supply might be needed. 

In addition to collecting composite samples, some water quality constituents can be monitored in real-
time. Some examples include dissolved oxygen, turbidity, conductivity, and temperature. 

4.3.3 SAMPLE COLLECTION AND HANDLING 
Quality assurance and quality control protocols for sample collection are necessary to ensure that samples 
are representative and reliable. The entire sample collection and delivery procedure should be well 
documented, including chain of custody (list of personnel handling water quality samples) and notes 
regarding site condition, time of sampling, and rainfall depth in the manual rain gauge. Holding times for 
water quality samples vary by constituent, but all samples should be collected, placed on ice, and 
delivered to the laboratory as soon as possible (typically 6 to 24 hours) after a rainfall event. Some water 
quality constituents require special treatment upon collection, such as acidification, to preserve the sample 
for delivery. Appropriate health and safety protocols should always be followed when on-site, including 
using personal protective equipment such as safety vests, nitrile gloves, and goggles. 

4.4 DEMONSTRATION PROJECTS 
Demonstration or pilot projects provide value to the planning, design, and maintenance communities 
providing valuable information. These projects can serve as learning opportunities and provide essential 
information about successful components and components that must be improved through all phases of 
design construction and post-construction. Information gathered can also provide further understanding 
and acceptance for nonmunicipal entities through the application of LID IMPs. That understanding can 
reduce concerns about risk, as experience and technical knowledge is gained from implementing 
demonstration projects. 

Demonstration projects provide concrete examples of how LID IMPs can be implemented in an 
environment. These projects can reduce people’s uncertainty about whether the LID IMPs will actually 
work in a particular setting. Demonstration projects can offer overall guidelines and examples for the 
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designs, materials, and implementation of structural IMPs and inform site planning, design, and 
development strategies associated with integrating LID management practices. Those projects can be used 
as guidelines for performance evaluations, long-term operation and maintenance needs, and cost 
estimations for individual or integrated LID treatment trains. The projects also allow engineers and 
designers to verify proper function and maintenance of the systems. 

Demonstration projects can illustrate how stormwater LID IMP strategies might be incorporated into 
other areas of site development strategies. Alternative transportation options to enhance safer street 
environments, such as traffic safety and control, can improve stormwater quantity and quality problems. 
Demonstration projects can also be useful in forensic engineering for systems that fail or do not meet 
quality or flow-control expectations. Improvements can then be made to future designs on the basis of the 
iterative, adaptive management approach. Monitoring demonstration projects is essential. Monitoring is a 
fundamental component of implementing SWMP; it helps to evaluate the success of the plan or facility 
and identifies whether changes are needed to the operation, maintenance (procedures or frequency), or 
design to meet regulatory goals. The monitoring program is often unique to each IMP or demonstration 
site and must be designed in the context of the program objectives. For example, a monitoring program 
for a municipality seeking to comply with monitoring requirements under its National Pollutant Discharge 
Elimination System (NPDES) permit might have relatively straightforward goals for certain pollutants of 
concern. However, more in-depth monitoring information gathered to determine the factors affecting LID 
facility performance are also important. 

By monitoring demonstration projects for performance, results can be used to predict the water quality 
and flow benefits of implementation as compared to costs. This will help decision makers determine the 
most cost-efficient facility for various conditions that will have the most benefit to water quality and will 
help meet regulatory requirements. In addition, the information gathered on technical performance of 
IMPs is expected to provide important input for simulation modeling of pollutant impacts associated with 
specific management scenarios in other locations or at a larger scale. Key principles of monitoring pilot 
projects include: 

• Dedicate the time and resources to develop a sound monitoring plan. Complexities of plans will 
vary depending on monitoring objectives. 

• Be sure to plan and budget for an adequate number of samples to enable proper data 
interpretation. 

• Be aware of the many variables that need to be documented as part of a monitoring program. 

• Be sure that the monitoring design properly identifies the relationship between storm 
characteristics and the design basis of the IMP and answers selected management questions. 

• Properly implement and follow the monitoring plan, clearly documenting any adjustments to the 
program. Particularly important are proper equipment installation and calibration, proper sample 
collection techniques and analysis, and maintenance of equipment for longer-term programs. 

• Maintain data in an organized and well-documented manner, including monitoring data, IMP 
design and maintenance practices, and site characteristics. 

• Clearly report study limitations and other caveats on using the data. 
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4.4.1 DEMONSTRATION PROJECT CASE STUDIES 
The following demonstration projects are provided to supplement the content of the Handbook by 
illustrating various considerations of LID and IMP design for meeting County SUSMP requirements. 
These case studies are for demonstration purposes only, thus the design material was abridged for 
simplicity. The following format should not be considered a comprehensive report that will satisfy local 
SUSMP submittal requirements. Some project components were modified from the original design to 
demonstrate specific concepts from the Handbook. 

4.4.1.1 DEMONSTRATION PROJECT: SAN DIEGO INTERNATIONAL AIRPORT – 
TERMINAL 2 PARKING LOT 

 
Figure 4-20. Permeable pavement in the Terminal 2 parking lot. 

 

 

PRIORITY 
DEVELOPMENT 
PROJECT 

Location 
San Diego International 
Airport, North Harbor 
Drive, San Diego 

Highlighted IMPs 
Rock Infiltration Swales 
Permeable Pavement 

Impervious Area 
Treated by Highlighted 
IMPs 
9.7 acres 

IMP Footprint 
3.7 acres 

Other IMPs On-site 
Swales 

Media Filters 
Construction Date 
2012 

Design Engineer 
URS Corporation 
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4.4.1.1.1 SITE BACKGROUND AND PROPOSED DEVELOPMENT 
The San Diego International Airport recently expanded and improved its facilities. Improvements 
included a dual-level roadway for passenger departures and arrivals, increased capacity for overnight 
aircraft parking, 10 new gates, and enhanced indoor facilities. As a component of the expansion, the 
Terminal 2 short-term parking lot was retrofit with IMPs for stormwater management.  

The parking lot is located between Terminal 2 and North Harbor Drive, as shown in Figure 4-21 

 
Figure 4-21. Terminal 2 short-term parking site location. 
 

4.4.1.1.2 DESIGN CRITERIA 
Runoff from the Airport outfalls to San Diego Bay near Harbor Island, which is impaired for metals 
(copper) and organics (PCBs) according to USEPA’s 303(d) list. Due to elevated levels of copper in the 
vicinity of the Airport outfall, heavy metals were considered the primary pollutant of concern for the 
priority development project. Secondary pollutants of concern were sediment, nutrients, organic 
compounds, trash and debris, oxygen demanding substances, oil and grease, bacteria and viruses, and 
pesticides.  

A detailed drainage report was prepared for the site and the 0.55-inch, 24-hour rain event was identified 
as the 85th-percentile water quality design storm. Because runoff from the site ultimately discharges 
directly to San Diego Bay, no hydromodification criteria were warranted. 
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4.4.1.1.3 LID SITE PLANNING PRACTICES 
The following site planning practices should be considered during all projects: 

• Conserve natural areas, soils, and vegetation 

• Minimize disturbances to natural drainages 

• Minimize and disconnect impervious surfaces 

• Minimize soil compaction 

• Drain runoff from impervious surface to pervious surfaces 

The Terminal 2 parking lot was a retrofit and was built on fill material, so conservation of natural areas, 
soils, vegetation, and natural drainages were challenging LID design goals for this project. Nevertheless, 
designers made efforts where practicable to protect existing vegetation, provide vegetated swales to 
disconnect impervious surfaces, minimize impervious surfaces, drain rooftops to landscaped areas, and 
provide native, drought-tolerant vegetation. Had this project been new development, additional self-
treating or self-retaining landscaped areas could be incorporated into islands, medians, and the perimeter 
of the site to reduce stormwater runoff. Soil compaction was minimized during construction to the 
maximum extent practicable to limit any impacts to the infiltration rate of the subsoils. 

4.4.1.1.4 IMP SELECTION 
Primary treatment control for the Terminal 2 parking lot was provided by manufactured high-flow filters, 
but the designer chose to incorporate LID as a method to reduce the required treatment volume (and, 
subsequently, the required high-flow filter size). To reduce runoff volume from the parking lot, permeable 
pavement was incorporated throughout the site as self-retaining areas. Each permeable pavement was 
sized to capture and infiltrate the volume of runoff from its respective drainage area associated with the 
85th percentile storm event. Similarly, rock infiltration swales were incorporated into parkway along the 
transit center with the goal of reducing runoff to the high-flow filters by capturing and infiltrating runoff. 

4.4.1.1.5 IMP DESIGN 
Once IMPs were selected to meet the SUSMP criteria, the design steps presented in Table 4-1 and Table 
4-2 could be employed to incorporate rock infiltration swales and permeable pavement into the site 
design. Photos are shown in Figure 4-22, Figure 4-23, Figure 4-24, Figure 4-25, and Figure 4-26. 
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Table 4-1. Rock infiltration swale design steps 

Design step 
Design component/ 
consideration General specification 

1 IMP Siting Layout and site 
incorporation 

Based on available space, maintenance access, and existing storm 
drains, rock infiltration swales were incorporated into the 
landscaped areas along the transit center roadways adjacent to the 
Terminal 2 short-term lot. 

2 Determine IMP 
Function and 
Configuration 

No underdrain Subsoil infiltration rates allowed full infiltration. Underdrains and 
impermeable liners were not necessary. Subgrade compaction was 
minimized. 

Lateral hydraulic 
restriction barriers 

Geotextile was used along the perimeter of the excavation to 
minimize migration of native soils into amended soils. 

3 Determine IMP 
Sizing Approach 

Flow-based 
(common SUSMP 
methodology) 

Used volume-based method below. 

Volume-based 
(water quality 
methodology) 

Each rock infiltration swale was sized to capture in the soil media 
void space the runoff volume associated with the 85th percentile 
storm.  

4 Size the System Temporary ponding 
depth  

2 inches of surface ponding was provided to encourage infiltration 
into the amended soil media 

Soil media depth 1.5 feet of soil media was provided 

Surface Area 
(Volume-based 
water quality) 

The surface area required to store treatment volume within the soil 
media depth was determined by dividing the required treatment 
volume by the effective media depth (product of the media depth 
and porosity) 

5 Specify Soil 
Media 

Composition and 
texture 

Sandy loam 

Permeability 5 in/hr per SUSMP, although site-specific volume-based sizing 
method indicated that a minimum design infiltration rate of 3.6 in/hr 
would be appropriate to minimize the risk of infiltration failure 

6 Design Inlet and 
Pretreatment 

Inlet Provided curb cuts to intercept gutter flow 

Pretreatment Cobble-lined inlet provides pretreatment and energy dissipation 

7 Select and 
Design 
Overflow/Bypass 
Method 

Outlet configuration  Online: All runoff is routed through system—an elevated overflow 
structure was installed at the elevation of maximum ponding. 

Hydromodification 
control 

Not necessary – drains to San Diego Bay. (If required, provide 
additional storage in subsurface aggregate layer and size an 
appropriate nonclogging orifice or weir to dewater detention 
volume.) 

8 Select Surface 
Material 

Cobble or gravel Surface was stabilized with gravel or decorative cobble. 

9 Design for Multi-
Use Benefits  

Additional benefits Drought-tolerant vegetation was included along the banks of the 
IMP to improve aesthetics. 
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Figure 4-22. Curb cut and cobble energy dissipation at inlet to rock infiltration swale. 
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Figure 4-23. Cobble and gravel stabilize the surface of the rock infiltration swale and prevent 
scour of underlying soil media. The outlet structure in the foreground is elevated 2" above 
the bed of the rock infiltration swale to ensure that the design storm flow is retained and 
filtered through the media. 
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Table 4-2. Permeable pavement design steps 

Design step 

Design 
component/ 
consideration General specification 

1 Determine IMP 
Treatment 
Volume  

Runoff 
calculations 

Per SUSMP (County of San Diego 2012), the volume of the 24-hour 
85th percentile storm is required for the water quality treatment method 
(County of San Diego 2012 SUSMP, Chapter 2) 

2 IMP Siting Layout and site 
incorporation  

Based on available space, permeable pavement was incorporated into 
parking stalls and along the perimeter of the parking lot.  

3 Select Permeable 
Pavement 
Surface Course 

 

Surface course 
type 

Permeable interlocking concrete pavers (PICP) were selected for 
practicality and aesthetics. 

4 Determine IMP 
Function and 
Configuration 

 

No underdrain Subsoil infiltration rates allowed full infiltration. Underdrains and 
impermeable liners were not necessary. Subgrade compaction was 
minimized. 

Lateral 
hydraulic 
restriction 
barriers 

Geomembranes were used to restrict lateral flows to adjacent 
subgrades, foundations, or utilities. 

Subgrade slope 
and geotextile 

Subgrade slope should be 0.5% or flatter. Baffles should be used to 
ensure water quality volume is retained. Geotextile should be used 
along perimeter of cut to prevent soil from entering the aggregate voids. 

5 Design the 
Profile 

 

Surface area 
and reservoir 
depth 

Water quality volume should be fully stored within the aggregate base 
layers below the surface course. Base layer should be washed ASTM 
No. 57 stone (washed ASTM No. 2 may be used as a subbase layer for 
additional storage). 

Structural 
Design 

A pavement structural analysis should be completed by a qualified and 
licensed professional. 

6 Design for 
Overlow/Bypass 

 

Large storm 
routing 

Modular/Paver-type systems (PICP): internal overflow is generally 
recommended to prevent upflow and transport of bedding course-this 
site allowed surface overflow because slopes were gradual and flow 
was dispersed over a large area. 

7 Edge Restraints 
and Transitions 

 

Transition strip A concrete transition strip was provided around the perimeter of PICP to 
contain pavers and delineate permeable surfaces. 

8 Design Signage 

 

Signage 
regulations 

Signage should indicate prohibited activities that cause premature 
clogging and alert pedestrians and maintenance staff that the surface is 
intended to be permeable. 

9 Design for Multi-
Use Benefits  

Additional 
benefits 

Attractive patterns and colors were installed. 
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Figure 4-24. A concrete transition strip was used to delineate the permeable surface and provide 
edge restraints for the pavers. 
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Figure 4-25. PICP was chosen as the surface course for this application. Bedding  
and joint fill material consists of washed ASTM No. 8. 

 

Figure 4-26. Surface overflow was provided for larger storm routing. Generally, internal bypass is 
effective for PICP applications to prevent upwelling and transport of the bedding course materials, 
but gradual slopes and diffuse flows deemed internal bypass unnecessary for this site. 

4.4.1.1.6 DESIGN DETAILS 
The following sheets provide example plans, profiles, and cross sections of the IMPs installed at the 
Terminal 2 short-term parking lot. 
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4.4.1.1.7 IMPLEMENTATION CONSIDERATIONS 
Construction technique and sequencing are critical to IMP performance. Failure of improperly 
constructed systems can be easily avoided by effectively communicating with the contractor and by 
inspecting the system during key steps. In addition to the general construction considerations provided in 
chapter 4, emphasizing the following points will help ensure successful installation of rock infiltration 
swales and permeable pavement: 

• Inspect soil media before placement 

• Inspect aggregate upon delivery to ensure thorough washing was performed 

• Verify that average ponding depth is provided in rock infiltration swale 

• Inspect subgrade elevations and grading 

• Test subgrade infiltration rate 

• Minimize and mitigate subsoil compaction by scarifying subsoil surface 

• Inspect surface course placement and curing 

Following construction, maintenance is necessary to prolong the performance of rock infiltration swales 
and permeable pavements. Table 4-3 and Table 4-4 provide detailed lists of maintenance activities for the 
IMPs. 

Table 4-3. Rock infiltration swale inspection and maintenance tasks 

Task Frequency Indicator maintenance is needed Maintenance notes 

Catchment 
inspection 

Weekly or biweekly with 
routine property 
maintenance 

Excessive sediment, trash, or 
debris accumulation on the 
surface of bioretention. 

Permanently stabilize any exposed 
soil and remove any accumulated 
sediment. Adjacent pervious areas 
might need to be re-graded. 

Inlet inspection Weekly or biweekly with 
routine property 
maintenance 

Internal erosion or excessive 
sediment, trash, and debris 
accumulation 

Check for sediment accumulation 
to ensure that flow into the 
bioretention is as designed. 
Remove any accumulated 
sediment. 

Trash and leaf 
litter removal 

Weekly or biweekly with 
routine property 
maintenance 

Accumulation of litter and leafy 
debris within bioretention area 

Litter and leaves should be 
removed to reduce the risk of 
outlet clogging, reduce nutrient 
inputs to the bioretention area, and 
to improve facility aesthetics. 

Outlet 
inspection 

Once after first rain of the 
season, then monthly during 
the rainy season 

Erosion at outlet Remove any accumulated mulch 
or sediment. Ensure IMP maintains 
a drain down time of less than 96 
hours. 

Miscellaneous 
upkeep 

12 times per year Tasks include trash collection, spot weeding, removing invasive 
species, and removing debris from the overflow device. 
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Table 4-4. Operation and maintenance tasks for permeable pavement 

Task Frequency Indicator maintenance is needed Maintenance notes 

Catchment 
inspection 

Weekly or biweekly 
during routine 
property 
maintenance 

Sediment accumulation on 
adjacent impervious surfaces or in 
voids/joints of permeable 
pavement 

Stabilize any exposed soil and 
remove any accumulated 
sediment. Adjacent pervious areas 
might need to be graded to drain 
away from the pavement. 

Miscellaneous 
upkeep 

Weekly or biweekly 
during routine 
property 
maintenance 

Trash, leaves, weeds, or other 
debris accumulated on permeable 
pavement surface 

Immediately remove debris to 
prevent migration into permeable 
pavement voids. Identify source of 
debris and remedy problem to 
avoid future deposition. 

Preventative 
vacuum/regenerative 
air street sweeping 

Twice a year in 
higher sediment 
areas 

N/A Pavement should be swept with a 
vacuum power or regenerative air 
street sweeper at least twice per 
year to maintain infiltration rates. 

Replace fill materials As needed For paver systems, whenever void 
space between joints becomes 
apparent or after vacuum 
sweeping 

Replace bedding fill material to 
keep fill level with the paver 
surface. 

Restorative 
vacuum/regenerative 
air street sweeping 

As needed Surface infiltration test indicates 
poor performance or water is 
ponding on pavement surface 
during rainfall 

Pavement should be swept with a 
vacuum power or regenerative air 
street sweeper to restore 
infiltration rates. 

 

4.4.1.1.8 LESSONS LEARNED 
Design and construction of LID features can often present new and unexpected challenges. During design 
of the Terminal 2 short-term parking lot IMPs it became evident that, due to topographical constraints and 
drainage patterns, locations of available land for LID do not always coincide with areas to which runoff 
flows. This challenge often arises during LID design and must be overcome with creative solutions that 
do not always conform to engineering paradigms. The airport IMPs demonstrate such innovative design 
by intercepting diffuse flow along the entire parking lot perimeter using a narrow band of permeable 
pavement (instead of converting the entire parking stall to permeable pavement per typical designs). 

Sourcing and furnishing the specified materials was another challenge encountered during construction. It 
was difficult to find a quarry or supplier that provided washed ASTM No. 2 and No. 8 aggregates 
matching the design specifications. Material substitutions can occasionally be made but it is critical that 
any substituted material conforms to the original design intent, does not negatively impact the water 
quality performance of the IMP, and protects the public safety, health, and welfare. The proper washed 
crushed aggregate was eventually sourced and the permeable pavers were successfully installed. 

Construction oversight and open communication with the contractor was also deemed an important 
component to the success of the project. Explaining the intent and purpose of specific water quality 
features to the contractor was critical to ensure compaction was minimized and to ensure that IMPs were 
constructed to retain and infiltrate water instead of freely draining to the storm drains. This was 
particularly important in retrofit scenarios, such as where existing concrete channels were converted to 
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swales. Deliberate and thorough communication will improve the quality of installed LID features and 
will also raise contractor awareness during future projects. 

4.4.1.2 DEMONSTRATION PROJECT: SCRIPPS PROTON THERAPY CENTER 

 
 

 

4.4.1.2.1 SITE BACKGROUND AND PROPOSED DEVELOPMENT 
Scripps health, Scripps Clinic Medical Group, and Advanced Particle Therapy are constructing a 102,000-
square-foot facility for advanced radiation therapy treatment. The Scripps Proton Therapy Center (SPTC) 
will have capacity to treat 2,400 patients annually and will house a cyclotron particle accelerator for 
proton beam generation. To meet SUSMP requirements in a cost-effective manner, LID IMPs were 
incorporated throughout the site. 

The facility is located off of Summers Ridge Road in the Fenton Carroll Canyon Technology Center of 
San Diego’s Mira Mesa community, as shown in Figure 4-27. 

RIORITY 
DEVELOPMENT 
PROJECT  

Location 
Scripps Proton Therapy 
Center, Summers Ridge 
Road, San Diego 

Highlighted IMPs 
Bioretention 
Bioretention Swales 

Impervious Area 
Treated 
4.5 acres 

IMP Footprint1 

0.85 acres  
(water quality + HMP) 

Other LID Features 
Permeable Pavement 
(Plastic Grid Pavers) 

Construction Date 
October 2012 

Design Engineer 
Rick Engineering 
1See Design Criteria 
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Figure 4-27. Aerial view of Scripps Proton Therapy Center (photo credit Google 2013). 
 

4.4.1.2.2 DESIGN CRITERIA 
The WQTR identified the following anticipated or potential pollutants from the project site: 

Anticipated Potential 
• Heavy metals 

• Trash and Debris 

• Oil and Grease 

• Sediment 

• Organic compounds 

• Oxygen demanding substances 

• Pesticides 

Because runoff from the project site ultimately drains to the Los Penasquitos Lagoon, sediment was 
considered the primary pollutant of concern.  

Hydromodification criteria did not apply to this project because the project extent was less than the 50-
acre threshold in the 2008 Storm Water Standards Manual. For demonstration purposes, the IMPs in this 
example project have been enhanced to demonstrate the sizing requirements to meet both the water 
quality and hydromodification control of the 0.1Q2 flow threshold as required by the SUSMP. 
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4.4.1.2.3 LID SITE PLANNING PRACTICES 
The following site planning practices should be considered during all projects: 

• Conserve natural areas, soils, and vegetation 

• Minimize disturbances to natural drainages 

• Minimize and disconnect impervious surfaces 

• Minimize soil compaction 

• Drain runoff from impervious surface to pervious surfaces 

The SPTC was constructed in a technology park complex that was mass graded prior to the onset of site 
design, so conservation of natural areas, soils, vegetation, and natural drainages were not feasible LID 
design goals for this project. Had this project been new development, the site could be designed to 
minimize impacts to native hydrologic conditions by clustering development, retaining natural features 
throughout the site, and minimizing roadway widths. The site was designed to minimize directly-
connected impervious surfaces, and, wherever practicable, runoff flows to pervious surfaces incorporated 
in parking lot medians, perimeters, and in landscaped areas. Soil compaction was minimized during 
construction to the extent practicable to allow infiltration in self-treating areas, although underlying soils 
precluded infiltrating practices. 

4.4.1.2.4 IMP SELECTION 
The primary pollutant of concern for the project site was sediment, so bioretention with underdrains was 
selected as the IMP to meet SUSMP criteria. Bioretention was selected due to high sediment removal 
performance and the flexibility to incorporate throughout the site to treat runoff near its source (per LID 
principles). Underlying soils were classified as Hydrologic Soil Group D so underdrains were included to 
ensure adequate drainage. Some facilities would require impermeable liners due to proximity to steep 
slopes—these IMPs should be sized as flow-through planters because they would not allow incidental 
infiltration. 

4.4.1.2.5 IMP DESIGN 
Once IMPs were selected to meet the SUSMP criteria, the design steps shown in Table 4-5 could be 
employed to incorporate bioretention and bioretention swales into the site design. Photos of the site are 
shown in Figure 4-28 through Figure 4-31. 

Table 4-5. Bioretention and bioretention swales design step process 

Design step 

Design 
component/ 
consideration General specification 

1 IMP Siting Layout and site 
incorporation 

Based on available space and maintenance access, bioretention was 
incorporated into landscaped areas, along the parking lot perimeter, 
and parking medians throughout the site. 

2 Determine IMP 
Function and 
Configuration 

Impermeable liner Where required per geotechnical specifications, a geomembrane liner 
was installed for slope and infrastructure protection (facilities with 
impermeable liners should be designed as flow-through planters). 
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Design step 

Design 
component/ 
consideration General specification 

Underdrain 
(required if 
subsoil infiltration 
rate is less than 
0.5 in/hr [HSG C 
& D]) 

Schedule 40 PVC pipe with perforations (slots or holes) every 6 
inches. The 4-inch diameter lateral pipes should join a 6-inch collector 
pipe, which conveys drainage to the downstream storm network. 
Provide cleanout ports/observation wells for each underdrain pipe. 
The underdrain should be elevated 12” above the subgrade, 
consistent with hydromodification design assumptions. 

Lateral hydraulic 
restriction barriers 

Impermeable geomembrane was used to restrict lateral flows to 
adjacent subgrades, foundations, or utilities. 

3 Determine IMP 
Sizing Approach 

Flow-based 
(common SUSMP 
methodology) 

Refer to SUSMP (County of San Diego 2012) chapters 2 and 4 for 
appropriate sizing factors to determine surface area, ponding depth, 
and media depth. For the purpose of this example, IMPs on this site 
were sized to meet water quality and hydromodification requirements 
using a sizing factor of 0.16. Flow from the contributing drainage area 
would require detention such that discharge does not exceed the 
0.1Q2 flow threshold. 

4 Size the System Temporary 
ponding depth  

10 inches per hydromodification design assumptions  

Soil media depth 1.5 feet per SUSMP 

Slope and grade 
control 

Check dams were used to maintain maximum 2.5% bed slope. Install 
a 4-inch deep layer of ASTM No. 57 stone (underlain by filter fabric) 
extending 2 feet downslope from the check dam to prevent erosion. 

Surface 
area(volume-
based water 
quality) 

Sized using the flow-based method per SUSMP requirements. 

5 Specify Soil 
Media 

Composition and 
texture 

Per SUSMP, specified loamy sand with minimum long-term 
percolation rate of 5 in/hr. 

Permeability 

Chemical 
composition 

Drainage layer 

6 Design Inlet and 
Pretreatment 

Inlet Runoff enters by diffuse flow from parking lot or through curb cuts 
along driving lanes  

Pretreatment Gravel pads provided at inlets for energy dissipation and pretreatment 

7 Select and 
Design 
Overflow/Bypass 
Method 

Outlet 
configuration  

Online: All runoff is routed through system—install an elevated 
overflow structure or weir at the elevation of maximum ponding. 

Hydromodification 
control 

If necessary, additional aggregate storage could be specified to 
provide hydromodification control where the surface area is not 
available for design of IMPs using the sizing factors. Alternative 
designs would require verification by modeling. 

8 Select Mulch and 
Vegetation 

Mulch Hardwood mulch, gravel, and cobble were used 

Vegetation Drought tolerant, native plants 

9 Design for Multi-
Use Benefits  

Additional 
benefits 

Attractive xeriscaped landscaping design, irrigated with reclaimed 
water 
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Figure 4-28. Bioretention swales with raised outlet structures capture, convey, 
 and filter parking lot runoff through a soil media layer. 

 

Figure 4-29. Roads and parking lots are graded towards bioretention areas  
that treat runoff near its source. 
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Figure 4-30. Curb cuts accept gutter flow from driving lanes into bioretention swales. 
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Figure 4-31. Bioretention areas with raised outlet structures are distributed throughout the site to 
transform traditional landscaped areas into stormwater IMPs. 
 

4.4.1.2.6 DESIGN DETAILS 
The following sheets provide example plans, profiles, and cross sections of the IMPs installed at the 
SPTC. 
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4.4.1.2.7 IMPLEMENTATION CONSIDERATIONS 
Construction technique and sequencing are critical to bioretention and bioretention swale performance. 
Failure of improperly constructed systems can be easily avoided by effectively communicating with the 
contractor and by inspecting the system during key steps. In addition to the general construction 
considerations provided in chapter 4, emphasizing the following points will help ensure successful 
installation of bioretention and bioretention swales. 

• Minimize and mitigate compaction by scarifying subsoil surface 

• Inspect soil media before placement 

• Verify that average ponding depth is provided (a note was provided in the construction plans 
indicating that outlet structures are intended to be elevated above the bed of the bioretention area 
or bioretention swale).  

Bioretention areas and bioretention swales require regular plant, soil, and mulch layer maintenance to 
ensure optimum infiltration, storage, and pollutant removal capabilities. Table 4-6. provides a detailed list 
of maintenance activities. 

Table 4-6. Inspection and maintenance tasks 

Task Frequency Indicator maintenance is needed Maintenance notes 

Catchment 
inspection 

Weekly or biweekly with 
routine property 
maintenance 

Excessive sediment, trash, or 
debris accumulation on the 
surface of bioretention. 

Permanently stabilize any exposed 
soil and remove any accumulated 
sediment. Adjacent pervious areas 
might need to be re-graded. 

Inlet inspection Weekly or biweekly with 
routine property 
maintenance 

Internal erosion or excessive 
sediment, trash, and debris 
accumulation 

Check for sediment accumulation to 
ensure that flow into the bioretention is 
as designed. Remove any 
accumulated sediment. 

Trash and leaf 
litter removal 

Weekly or biweekly with 
routine property 
maintenance 

Accumulation of litter and leafy 
debris within bioretention area 

Litter and leaves should be removed 
to reduce the risk of outlet clogging, 
reduce nutrient inputs to the 
bioretention area, and to improve 
facility aesthetics. 

Pruning 1 to 2 times per year Overgrown vegetation that 
interferes with access, lines of 
sight, or safety 

Nutrients in runoff often cause 
bioretention vegetation to flourish. 

Mowing 2 to 12 times per year Overgrown vegetation that 
interferes with access, lines of 
sight, or safety 

Frequency depends on location and 
desired aesthetic appeal. 

Mulch removal 
and 
replacement 

1 time every 2 to 3 years 2/3 of mulch has decomposed Mulch accumulation reduces available 
surface water storage volume. 
Removal of decomposed mulch also 
increases surface infiltration rate of fill 
soil. Remove decomposed fraction 
and top off with fresh mulch to a total 
depth of 3 inches 
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Task Frequency Indicator maintenance is needed Maintenance notes 

Temporary 
watering 

1 time every 2 to 3 days 
for first 1 to 2 months, 
sporadically after 
established 

Until established and during 
severe droughts 

Watering after the initial year might be 
required. 

Fertilization 1 time initially Upon planting One-time spot fertilization for first year 
vegetation. 

Remove and 
replace dead 
plants 

1 time per year Dead plants Within the first year, 10% of plants can 
die. Survival rates increase with time. 

Outlet 
inspection 

Once after first rain of 
the season, then monthly 
during the rainy season 

Erosion at outlet Remove any accumulated mulch or 
sediment. Ensure IMP maintains a 
drain down time of less than 96 hours. 

Miscellaneous 
upkeep 

12 times per year Tasks include trash collection, plant health, spot weeding, removing 
invasive species, and removing mulch from the overflow device. 

 

4.4.1.2.8 LESSONS LEARNED 
The cobble lining applied to the bed of the bioretention areas at this site was primarily installed for an 
aesthetic surface condition. While cobbling in some areas, particularly around inlets, may be beneficial, 
extensive cobbling should be avoided because it must be removed by hand for maintenance. A gravel or 
mulch surface cover may provide a more easily maintained bioretention bed that can be mechanically 
maintained by backhoe or shovel. 

Providing the required soil media infiltration rates was challenging at this site due to over-compaction of 
bioretention areas. To avoid laborious removal and replacement of soil media, it is important that material 
is minimally compacted upon installation. 
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5 DEFINITIONS 
Aquifer The underground layer of rock or soil in which groundwater resides. Aquifers are replenished or 
recharged by surface water percolating through soil. Wells are drilled into aquifers to extract water for 
human use. 

Average daily traffic The average total number of vehicles that traverse a road or highway on a typical 
day. Often used to classify and design roadway systems. 

Base course A layer of material directly under the surface layer. 

Biofilter Any of a number of devices used to control pollution using living materials to filter or 
chemically process pollutants. 

Bioretention A technique that uses parking lot islands and planting strips to collect and filter urban 
stormwater, that includes grass and sand filters, loamy soils, mulch, shallow ponding and native trees and 
shrubs. 

Bioretention Swale A technique that uses swales to collect and filter urban stormwater, that includes 
grass and sand filters, loamy soils, mulch, shallow ponding and native trees and shrubs. 

Buffer A zone created or sustained adjacent to a shoreline, wetland or stream where development is 
restricted or prohibited to minimize the negative effects of land development on animals and plants and 
their habitats. 

Catchment The smallest watershed management unit, defined as the area of a development site to its 
first intersection with a stream, usually as a pipe or open channel outfall. 

Check dam (a) A log or gabion structure placed perpendicular to a stream to enhance aquatic habitat. 
(b) An earthen or log structure, used in grass swales to reduce water velocities, promote sediment 
deposition, and enhance infiltration. 

Cluster development A development pattern for residential, commercial, industrial, institutional, or 
combination of uses, in which the uses are grouped or clustered, rather than spread evenly throughout the 
parcel as in conventional lot-by-lot development. A local jurisdiction may authorize such development by 
permitting smaller lot sizes if a specified portion of the land is kept in permanent open space to provide 
natural habitat or open space uses through public or private dedication. 

Constructed wetland An artificial wetland system designed to mitigate the impacts of urban runoff. 

Contamination The impairment of water quality by waste to a degree that creates a hazard to public 
health through poisoning or through the spread of disease. 

Cul-de-sac A circular section located at the end of an access street that permits vehicles to turn around. 
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Curbs A concrete barrier on the margin of a road or street that is used to direct stormwater runoff to an 
inlet, protect pavement edges, and protect lawns and sidewalks from encroachment by vehicles. 

Density The average number of families, persons, or housing units per unit of land, usually density is 
expressed per acre. 

Design storm A rainfall event of specified duration, intensity, and return frequency (e.g., a 2 year 6 hour 
event) that is used to calculate runoff volume and peak discharge rate. 

Detention The temporary storage of storm runoff which is used to control discharge rates sufficiently to 
provide gravity settling of pollutants. 

Detention time The amount of time water actually is present in a basin. Theoretical detention time for a 
runoff event is determined from the period of release from the basin. 

Directly connected impervious area (DCIA)  The square footage of all impervious surfaces (see 
impervious surface area) that flow directly into a conveyance stormwater system. 

Disturbance The act of moving, grading, tilling, clearing, taking or repositioning the natural 
environment’s soil surfaces and/or vegetation that was previously undisturbed by man.  

Drainage basin A land area bounded by high points, which drains all surface water into a single stream, 
other body of water, or storm drain infrastructure. See also watershed.  

Ephemeral stream A stream or waterway that holds water only for a few hours or days, and dries up 
shortly after rain storms. 

Erosion The wearing away of land surface by wind or water. Erosion occurs naturally from weather or 
runoff but can be intensified by land-clearing practices related to farming, residential or industrial 
development, road, building, or timber cutting. 

Evaporation practices Practices that temporarily store runoff and evaporate it (retention, detention, 
reservoirs, etc.). 

Evapotranspiration The combined loss of water from a given area, and during a specified period of 
time, by evaporation from the soil surface and transpiration from plants into the atmosphere. 

Excess parking Parking spaces that are constructed over and above the number required or predicted 
based on the parking demand ratio for a particular land use or activity 

Feasible Capable of being accomplished in a successful manner within a reasonable period of time, 
taking into account economic, environmental, and technological factors. Infeasibility must be supported 
by substantial evidence developed through a good faith effort to investigate alternatives that would result 
in less adverse impacts. A substantial modification to the configuration of a development, or reduction in 
density or intensity, would not be considered infeasible unless supported by the above factors. 
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Filter fabric Textile of relatively small mesh or pore size that is used to (a) allow water to pass through 
while keeping sediment out (permeable), or (b) prevent both runoff and sediment from passing through 
(impermeable). 

Filter strips A vegetated area that treats sheetflow and/or interflow to remove sediment and other 
pollutants. Used to treat shallow concentrated stormflows over very short contributing distances in urban 
areas. Sometimes referred to as buffer strips.  

Filtration practices Stormwater management practices that do not incorporate infiltration as a primary 
design feature, including planter boxes, vegetated roofs, and sand filters. Most infiltration practices 
(including bioretention, bioretention swales, and permeable pavement) can also be modified using an 
impermeable liner to perform as filtration IMPs. 

First flush The delivery of a disproportionately large load of pollutants during the early part of storms 
due to the rapid runoff of accumulated pollutants. The first flush of runoff has been defined several ways 
(e.g., one-half inch per impervious acre). 

Flow-based practices IMPs for which the pollutant removal rate depends on the rate of flow through the 
facility. Examples include filter strips, swales, sand filters, and screening devices.  

Forebay An extra storage space provided near an inlet of a wet pond or constructed wetland to trap 
incoming sediments before they accumulate in the pond. 

Fuel modification Managing vegetation, particularly adjacent to buildings and to grass-surfaced fire 
lanes, to prevent escalation of fires, which is important to maintain compliance with fire codes.  

Graywater system On-site systems that use wastewater from sinks, showers, tubs, and washing 
machines for subsurface landscape irrigation through the use of mulch basins, disposal trenches or 
subsurface drip irrigation fields. See http://www.sdcounty.ca.gov/deh/water/lu_graywater_systems.html.  

Green building Environmentally responsible, resource efficient construction throughout the life-cycle of 
a structure (design, construction, operation, maintenance, renovation and deconstruction). Also known as 
a sustainable or high-performance building. 

Green space The proportion of open space in a cluster development that is retained in an undisturbed 
vegetative condition. 

Groundwater Subsurface water that occurs beneath the water table in soils and geologic formations that 
are fully saturated 

Habitat The specific area or environment in which a particular type of plant or animal lives. An 
organism’s habitat must provide the basic requirements for life and should be free of harmful 
contaminants. 

Hammerhead A “T” shaped turnaround option for lightly traveled residential streets. Creates less 
impervious cover compared to a circular cul-de-sac. 
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Heat island effect The increase in ambient temperatures generated by heat radiating from paved surfaces 
exposed to sunlight. 

Hybrid parking lots Use multiple paving techniques to better utilize the space by combining impervious 
aisles with permeable stalls. 

Hydrology The science of the behavior of water in the atmosphere (air), on the surface of the earth, and 
underground. 

Impermeable Not able to be infiltrated by water.  

Impervious surface Any surface which cannot be effectively (easily) penetrated by water. Examples 
include conventional pavements, buildings, highly compacted soils, and rock outcrops. 

Impervious surface area The ground area covered or sheltered by an impervious surface, measured in 
plan view (i.e., as if from directly above). For example, the impervious surface area for a pitched roof is 
equal to the ground area it shelters, rather than the surface area of the roof itself.  

Imperviousness The percentage of impervious surface within a development site or watershed. 

Infill Developing vacant parcels or redeveloping existing property in urban or sub-urban areas. 

Infiltration The downward entry of water into the surface of the soil, as contrasted with percolation 
which is movement of water through soil layers. 

Infiltration basin A concave vegetated surface (e.g., pond) designed to hold water so that it can 
gradually infiltrate into the soil. 

Infiltration practices Any treatment IMP designed primarily to percolate water into the subsurface. 
These include infiltration trench, infiltration basin, dry wells, permeable pavements without an 
underdrain, and sub-surface reservoir beds without an under-drain. IMPs that have some incidental 
infiltration but are designed primarily to retain water or to treat water, such as bioretention, filter strips, 
permeable pavements with an underdrain, or vegetated swales, are not infiltration IMPs. 

Intermittent stream A stream that flows mostly during the rainy or wet season and may not flow at all 
during other times of the year. 

Integrated Management System (IMP)  An LID BMP that provides small-scale treatment, retention 
and or detention and is integrated into the site layout, landscaping and drainage design. When properly 
sized, it may qualify as a treatment control BMP/IMP as required for priority development projects. 

Low impact development A stormwater management and land development strategy that emphasizes 
conservation and the use of on-site natural features integrated with engineered, small-scale hydrologic 
controls to more closely reflect pre-development hydrologic functions. 
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Management Practice A method, activity, maintenance procedure, or other management practice for 
reducing the amount of pollution entering a water body. The term originated from the rules & regulations 
developed pursuant to the federal Clean Water Act (40 CFR 1 30). 

National Pollutant Discharge Elimination System A provision of the Clean Water Act that prohibits 
discharge of pollutants into waters of the United States unless a special permit is issued by EPA, a state, 
or another delegated agency. 

Natural Drainage A drainage consisting of native soils such as a natural swale or topographic 
depression which gathers and/or conveys runoff to a permanent or intermittent watercourse or water body.  

No plant zone Area of green roof where plants are excluded to prevent vegetation from growing too 
close to roof drains and to identify roof drains for maintenance personnel. 

Nonpoint source pollution Runoff that enters water from dispersed and uncontrolled sources, such as 
rainfall or snowmelt moving over and through the ground rather than single, identifiable sources. A 
nonpoint source is any source of water pollution that does not meet the legal definition of point source in 
section 502(14) of the Clean Water Act (e.g., agricultural practices, on-site sewage disposal, automobiles, 
and recreational boats). While individual sources may seem insignificant, they may contribute pathogens, 
suspended solids, and toxicants which result in significant cumulative effects. 

Open space A portion of a cluster development that is set aside for public or private use and is not 
developed with homes. The space may be used for active or passive recreation, or may be reserved to 
protect or buffer natural areas (see also green space). 

Parking groves A variation on the hybrid parking lot design, parking groves use a grid of trees and 
bollards to delineate parking stalls and create a shady environment. The permeable stalls reduce 
impervious land coverage while the trees reduce heat island effect and improve soil permeability. 

Percolation The downward movement of water through soil layers, as contrasted with infiltration which 
is the entry of water into the surface of the soil. 

Perennial stream A stream channel that has running water throughout the year. 

Permeable A type of soil or other material that allows passage of water or other liquid. 

Permeable pavement Asphalt or concrete paving material consisting of a coarse mixture cemented 
together with sufficient interconnected voids to provide a high rate of permeability. 

Permeable surfaces Areas characterized by materials that allow stormwater to infiltrate the underlying 
soils (e.g., soil covered or vegetated areas) 

Pervious A soil or material that allows the passage of water or other liquid. 

Point Source Pollution A source of pollutants from a single point of conveyance, such as a pipe. For 
example, the discharge from a sewage treatment plant or a factory is a point source. 
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Pollutants A chemical or other additive that adversely alters the physical, chemical, or biological 
properties of the environment. 

Pollutograph A chart of stormwater quality data throughout the duration of a storm that is used to 
evaluate pollutant concentrations and identify the presence or absence of a first flush. 

Private roads The lowest order street in the hierarchy of streets, it conducts traffic between individual 
dwelling units to Public streets (such as collector and Residential collector streets). Private roads convey 
the lowest traffic volume, and are prime candidates for reduced street widths. 

Public roads consist of two main types:  

Mobility element roads. Mobility element roads are considered the regional backbone or 
skeleton road system. These roads provide for the vehicular movement of goods and services 
between various parts of the County. Traffic on mobility element roads are given preference at 
intersections, and some access control may be considered to maintain capacity to carry high 
volumes of traffic. 

Nonmobility element roads. These roads feed vehicular traffic onto the mobility element 
system of roads. They provide access to residential neighborhoods and commercial/industrial 
areas. Of the two types of Public roads, nonmobility element roads are afforded the most 
flexibility with regards to implementing LID concepts.  

Ravel Loosening or separation of the pavement surface course, typically caused by excessive abrasion. 

Receiving waters Lakes, rivers, wetlands, bays, and coastal waters that receive runoff. 

Recharge Infiltration of surface water to groundwater.  

Recharge area A land area in which surface water infiltrates soil and reaches to the zone of saturation, 
such as where rainwater soaks through the earth to reach an aquifer. 

Retrofit To provide or add new equipment, parts, structures, or techniques unavailable at the time of 
original construction. 

Riparian area Habitat found along the bank of a natural and freshwater waterway, such as a river, 
stream, or creek, that provides for a high density, diversity, and productivity of plant and animal species. 

Runoff Water from rain, melted snow, or agricultural or landscape irrigation that flows over the land 
surface. 

Runoff coefficient The runoff coefficient is based on permeability and determines the portion of rainfall 
that will run off the watershed. The runoff coefficient value, expressed as C, can vary from close to zero 
to up to 1.0. A low C value indicates that most of the water is retained for a time on the site, as by soaking 
into the ground or forming puddles, whereas a high C value means that most of the rain runs off. 
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Sand filter Small scale sand filter units are usually located in below ground concrete pits (as 
residential/lot level) comprising of a preliminary sediment trap chamber with a secondary filtration 
chamber. Larger scale sand filters may be comprised of a preliminary sedimentation basin with a 
downstream sand filter basin-type arrangement. 

Self-retaining areas Areas designed to retain the first one inch of rainfall without producing any runoff. 

Self-treating areas Landscaped or turf areas that drain directly off-site or to a storm drain system 
without discharging runoff to on-site impervious areas. Also called zero discharge areas. 

Setback A zone designated to protect sensitive areas from negative impacts associated with 
development. 

Shared parking A parking strategy designed to reduce the total number of parking spaces needed within 
an area, by allowing adjacent users to share parking areas during noncompeting hours of operation (e.g., a 
shared lot for a theater and an office building). 

Sheetflow A flow condition during a storm where the depth of stormwater runoff is very shallow in 
depth and spread uniformly over the land surface. This sheet flow quickly changes into concentrated 
channel flow within several hundred feet. 

Short circuit A situation in which polluted runoff bypasses a stormwater treatment facility. 

Significant tree Any tree which is more than 12 inches in diameter as measured 4.5 feet above the root 
crown; or any tree with a diameter of any two trunks of at least 16 inches as measured 4.5 feet above the 
root crown. Any oak tree of the Quercus genus more than 6 inches in diameter as measured 4.5 feet above 
the root crown; or any such tree with a total diameter of any two trunks of at least 8 inches as measured 
4.5 feet above the root crown. 

Smart growth A set of development principles to improve community livability, including mixing land 
uses, creating a range of housing types, preserving green space, creating compact and walkable 
development with a variety of transportation options, and focusing new development in or near areas of 
existing development. 

Steep slope An area of land that has a slope angle of 25% or greater. 

Stormwater conveyance A system of gutters, pipes, or ditches used to carry stormwater from 
surrounding land areas to constructed or natural drainage systems. 

Stormwater runoff Rain that flows off the surface of the land without entering the soil. 

Structural control A practice that involves design and construction of a facility to mitigate the adverse 
impact of urban runoff and often requires maintenance. 

Subdivision The process (and the result) of dividing a parcel of raw land into smaller buildable sites, 
streets, open spaces, and public areas, and the designation of utilities and other improvements. 
Regulations govern the density and design of new subdivisions. 
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Surface water Water on the surface of the land that has not infiltrated the soil including streams, lakes, 
rivers, and ponds. 

SUSMP Standard Urban Stormwater Mitigation Plan for land development projects and public 
improvement projects. 

Swale An open drainage channel that has been explicitly designed to detain, evaporate, and/or infiltrate 
the runoff associated with a storm event. 

Thermal load Heat energy stored and transported by stormwater runoff. Thermal load is a function of 
both the temperature and quantity (mass or volume) of runoff. 

Treatment control IMP (treatment control BMP) Any engineered system designed and constructed to 
remove pollutants by simple gravity settling of particulate pollutants, filtration, biological uptake, media 
absorption or any other physical, biological, or chemical process. 

Treatment train A stormwater technique in which several treatment types (filtration, infiltration, 
retention, evaporation) are used in conjunction with one another and are integrated into a comprehensive 
runoff management system. 

Unit pavers Concrete grid and modular pavement whose spaces are filled with pervious materials such 
as sod, sand, or gravel. 

Vector A vector is any insect (mosquitoes), arthropod, rodent or other animal that is capable of harboring 
or transmitting a causative agent of human disease. 

Volume-based practices IMPs for which pollutant removal depends on the volume of stormwater 
treated, such as detention, retention, and infiltration basins. 

Water table The upper surface of groundwater or the level below which the soil is saturated with water. 
The water table indicates the uppermost extent of groundwater. 

Watercourse A permanent or intermittent stream or other body of water, either natural or improved, 
which gathers or carries surface water. 

Watershed The geographic region within which water drains into a particular river, stream or body of 
water. A watershed includes hill, lowlands, and the body of water into which the land drains. Watershed 
boundaries are defined by the ridges of separating watersheds. See also drainage basin.  

Xeriscape Landscaping commonly used in arid regions that requires little or no irrigation through the 
selection of drought-tolerant plants.  

Zero discharge areas Landscaped or turf areas that drain directly off-site or to a storm drain system 
without discharging runoff to on-site impervious areas. Also called self-treating areas. 

Zoning A set of regulations and requirements which govern the use, placement, spacing, and size of land 
and buildings within a specific area (zone). 
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A.1 BIORETENTION AREAS 

 
Location: Market Street Family Resource Center, San Diego, California. Source: RBF Consulting. 

Figure A.1-1. Bioretention in landscaped area. 

A.1.1 DESIGN 
The design of a bioretention area can be broken down to a nine-step process. Table A.1-1 summarizes the 
steps, which this chapter describes in greater detail. 
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Table A.1-1. Bioretention iterative design step process 

Design step 

Design component/ 

consideration General specification 

1 Integrated 

Management 

Practice (IMP) 

Siting 

(A-3) 

Layout and site 
incorporation 

Based on available space and maintenance access, incorporate 
into parking lot islands, medians, and perimeter; install along the 
roadway right-of-way; incorporate as landscaped areas 
throughout the property; or dedicate space for larger, centralized 
bioretention areas. 

2 Determine IMP 

Function and 

Configuration 

(A-4) 

Impermeable liner If noninfiltrating, use an impermeable clay layer, geomembrane 
liner, and concrete (as described in Common Design Elements).  

Underdrain (required if 
subsoil infiltration rate 
is less than 0.5 inches 
per hour [in/hr], as in 
hydrologic soil groups 
C and D [HSG C & D]) 

Schedule 40 PVC pipe with perforations (slots or holes) every 6 
inches. The 4-inch diameter lateral pipes should join a 6-inch 
collector pipe, which conveys drainage to the downstream storm 
network. Provide cleanout ports/observation wells for each 
underdrain pipe (see Common Design Elements).  

Internal water storage 
(IWS) 

If using underdrain and infiltration, elevate the outlet to create a 
sump for additional moisture retention to promote plant survival 
and enhanced treatment. Top of IWS should be greater than 18 
inches below surface. 

No underdrain If design is fully infiltrating, ensure that subgrade compaction is 
minimized. 

Lateral hydraulic 
restriction barriers 

Use a geomembrane, concrete, or bentonite clay to restrict 
lateral flows to adjacent subgrades, foundations, or utilities. 

3 Determine IMP 

Sizing Approach 

(A-9) 

Flow-based (common 
SUSMP methodology) 

Refer to chapters 2 and 4 of the County SUSMP for appropriate 
sizing factors to determine surface area, ponding depth, and 
media depth. Step 4 of this design guidance section can be 
skipped when using this method. 

Volume-based (water 
quality methodology) 

Per the County SUSMP, the volume of the 24-hour 85th 
percentile storm is required for the water quality treatment 
method. 

4 Size the System 

(A-9) 

Temporary ponding 
depth  

6 to 18 inches (6 to 12 inches near schools or in residential 
areas); average ponding depth of 9 inches is recommended. 

Soil media depth 1.5 to 4 feet (deeper for increased storage and deeper rooting 
depths). 

Surface area (volume-
based water quality) 

Find surface area required to store treatment volume within 
temporary ponding depth, soil media depth, and gravel drainage 
layer depth (media porosity ≈ 0.35 and gravel porosity ≈ 0.4). 

5 Specify Soil 

Media 

(A-11) 

Composition and 
texture (by volume) 

65 percent sand, 20 percent sandy loam, and 15 percent 
compost (from vegetation-based feedstock). Animal wastes or 
by-products should not be applied.  

Permeability 5 in/hr infiltration rate for the flow-based SUSMP method (1–6 
in/hr for alternative designs, as approved by local jurisdiction). 

Chemical composition Total phosphorus < 15 parts per million (ppm); pH 6–8; 
cation exchange capacity > 5 milliequivalents per 100 grams 
(meq/100 g) of soil; organic matter content < 5 percent by weight. 
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Design step 

Design component/ 

consideration General specification 

Drainage layer Separate soil media from underdrain layer with 2 to 4 inches of 
washed sand, followed by 2 inches of choking stone (ASTM No. 
8) over a 1.5-foot envelope of ASTM No. 57 stone. 

6 Design Inlet and 

Pretreatment 

(A-12) 

Inlet Provide stabilized inlets (see Common Design Elements). 

Pretreatment Install rock-armored forebay (concentrated flow), gravel fringe 
and vegetated filter strip (sheet flow), or vegetated swale. 

7 Select and Design 

Overflow/Bypass 

Method 

(A-14) 

Outlet configuration  Online: All runoff is routed through system; install an elevated 
overflow structure or weir at the elevation of maximum ponding. 

Offline: Only treated volume is diverted to system; install a 
diversion structure or allow bypass of high flows (see Common 
Design Elements). 

Hydromodification 
control 

Provide additional storage and size an appropriate nonclogging 
orifice or weir to dewater detention volume. 

8 Select Mulch and 

Vegetation 

(A-19) 

Mulch Dimensional chipped hardwood or triple-shredded, well-aged 
hardwood mulch that is 3 inches deep. 

Vegetation See Plant Palette (Appendix E). 

9 Design for Multi-

Use Benefits 

(A-20) 

Additional benefits Include features to enhance habitat, aesthetics, public education, 
and shade. 

 

A.1.1.1 STEP 1. IMP SITING 
Bioretention can be incorporated in many places to meet more than one project-level or watershed-scale 
objective. Examples include the following: 

 Landscaped parking lot islands 

 Common landscaped areas 

 Parks and along open space edges 

 Rights-of-way along roads 

The bioretention area’s configuration will determine the required components. Figure A.1-2 shows an 
example of the components of a typical bioretention area. When siting bioretention, consideration must 
always be given to provide access for routine, intermittent, and rehabilitative maintenance activities. 

Bioretention areas can be combined with other integrated management practices (IMPs) to form a 
treatment train that can enhance water quality treatment and reduce runoff volume and rate. 
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Figure A.1-2. Basic bioretention components. 

A.1.1.2 STEP 2. DETERMINE IMP FUNCTION AND CONFIGURATION 
The following selection matrix (Figure A.1-3) and subsections describe the necessary steps to determine 
if the bioretention area will safely function as an infiltration or filtration IMP and provide a 
recommendation for the IMP configuration. Figure A.1-4 through Figure A.1-7 provide profile 
illustrations for each configuration. 
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Figure A.1-3. Bioretention function selection matrix. 
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Figure A.1-4. Configuration 1 – Infiltration bioretention with no underdrain. 

 

Figure A.1-5. Configuration 2 – Infiltration bioretention with upturned underdrain. 
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Figure A.1-6. Configuration 3 – Infiltration bioretention with underdrain on the subgrade. 

 

 

Figure A.1-7. Configuration 4 – Filtration bioretention with impermeable liner and underdrain 
on the subgrade. 
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A.1.1.2.1 GEOTECHNICAL INVESTIGATION 

A licensed soil scientist or geotechnical engineer should conduct a geotechnical investigation before the 
IMP design. The investigator should determine the infiltration rate of the soils at the potential subgrade of 
the bioretention call, the depth to the seasonally high groundwater table, the presence of expansive clay 
minerals, and the risk for sinkhole formation. Site location with respect to aquifer recharge zones, steep 
slopes, water supply wells, and septic drain fields must also be assessed. See Common Design Elements 
for more details. 

A.1.1.2.2 DETERMINE IF INFILTRATION IS PERMITTED 

Infiltration is not permitted if: 

 Soil contamination is expected or is present. 

 Runoff could unintentionally be received from a stormwater hotspot (as determined in the 
Standard Urban Stormwater Mitigation Plan [SUSMP]). 

 Seasonal high groundwater table is within 10 feet of the proposed subgrade. 

 Site is within 100 feet of a water supply well or septic drain field. 

 Site is within 10 feet of a structure or foundation. 

 Infiltrated water could interfere with utilities. 

 Underlying geology presents risks for sinkholes or liquefaction. 

 Site is within 50 feet of a steep, sensitive slope (as determined in the geotechnical analysis; see 
Common Design Elements). 

A.1.1.2.3 DESIGN UNDERDRAIN AND INTERNAL WATER STORAGE 

If infiltration is not permitted, an underdrain is required. For recommended underdrain specifications, see 
Common Design Elements. To provide internal water storage (IWS) the underdrain outlet should be 
elevated above the subgrade and the outlet invert should be at least 1.5 feet below the bioretention bed 
surface (Clark and Pitt 2009; Hunt et al. 2012). It is typically most convenient to upturn the underdrain 
within the receiving outlet structure using a tee connection for ease of construction and maintenance 
(Error! Reference source not found.). 

A.1.1.2.4 DETERMINE IF LATERAL HYDRAULIC RESTRICTION BARRIERS ARE NEEDED 

When bioretention areas are near sensitive infrastructure, such as pavement subgrades or buried utilities, 
hydraulic restriction barriers are often required to prevent lateral seepage. Hydraulic restriction barriers 
are often installed the full depth of excavation. Occasionally they are keyed in to greater depths to ensure 
deep vertical infiltration; the geotechnical investigator should determine the required extent of hydraulic 
restriction barriers. Common Design Elements provides specific details concerning lateral hydraulic 
restriction barrier design. 
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A.1.1.3 STEP 3. DETERMINE IMP SIZING APPROACH 
The bioretention area must be sized according to the methods outlined in San Diego County’s Standard 
Urban Stormwater Mitigation Plan (County SUSMP). The County SUSMP allows a flow-based sizing 
and volume-based sizing methodology. If sizing using the flow-based methodology, chapters 2 and 4 of 
the County SUSMP present relevant sizing regulatory requirements, and step 4 of this design guidance 
section can be bypassed. If sizing using the volume-based methodology, step 4 of this section presents the 
relevant sizing requirements. 

A.1.1.4 STEP 4. SIZE THE SYSTEM (VOLUME-BASED) 
Chapter 4 of the County SUSMP addresses the methods for determining the size of the IMP area. The 
following sections present additional considerations when using this method, such as targeted pollutant 
removal and the media depths required for supporting the desired vegetation. 

Chapter 2 of the County SUSMP describes an alternative method to meet required water quality treatment 
volume. This method can be used to determine the volume of water that must be treated. Once the 
treatment volume is determined, vertical dimensions should be selected on the basis of pollutants of 
concern and site constraints before calculating the IMP footprint. The following subsections provide 
guidance on sizing the surface ponding depth, media depth, and footprint of bioretention areas. 

A.1.1.4.1 SURFACE PONDING DEPTH 

Bioretention area ponding depths should be designed following recommendations in Table A.1-2. 

Table A.1-2. Bioretention design ponding depths 

Surface ponding Depths Selection guidance 

Minimum 6 inches Provides additional storage to offset media depth requirements. 

Recommended 9 inches Ensures public safety while reducing the bioretention footprint. 

Maximum 12 to 18 inches 
Only use 18 inches if hydromodification mitigation is desired 
(details provided in Step 7). 

Source: Heasom et al. 2006; Hunt et al, 2012. 

A.1.1.4.2 SOIL MEDIA DEPTH 

Soil media depth should be optimized to meet hydrologic and water quality goals, but should have a 
minimum depth of 1.5 feet. (Three feet is recommended for systems with IWS; Hunt et al. 2012.) The soil 
media provides a beneficial root zone for the chosen plant palette and adequate water storage for the 
water quality volume. Table A.1-3 presents recommended media depths based on vegetation type. Table 
A.1-4 summarizes the minimum recommended media depths for targeted removal of various pollutants 
(as detailed in section 3.2.1). 
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Table A.1-3. Bioretention design media depths 

Media Depths Selection guidance 

Minimum 1.5 feet 
Vegetation is limited to shallow roots. Majority of sediment 
pollutant removal occurs within first 18 inches of soil. 

Recommended 3 feet 
Vegetation can include trees and shrubs. All pollutants, with the 
exception of thermal pollutants, are typically mitigated. Minimum 
recommended depth for IWS systems. 

Maximum 4 feet 
Vegetation is typically unrestrained. Depths greater than 4 feet 
result in high excavation costs disproportionate to pollutant 
removal benefit. 

Source: Hunt et al. 2012. 

Table A.1-4. Minimum bioretention media depth to treat pollutants of concern 

Pollutant of concern Removal zone Recommended depth 

Sediment Surface, top 2 to 8 inches 1.5 feet 

Total nitrogen At depth in IWS layer (>2 feet) 3 feet 

Total phosphorus Top 1 to 2 feet 2 feet 

Pathogens Top 1 to 2 feet 2 feet 

Metals Top 1 to 2 feet 2 feet 

Oil and grease Surface 2 feet 

Temperature At depth 4 feet 

Source: Hunt et al. 2012. 

A.1.1.4.3 SIZE SURFACE AREA 

Using the alternative method in chapter 2 of the County SUSMP, the footprint of the bioretention area 
should be calculated after the desired ponding and soil media depths have been selected. Bioretention 
areas should be sized to fully capture the treatment volume, determined in the County SUSMP chapter 2, 
within the surface ponding zone and subsurface pore space. Available storage in the subsurface soil media 
and gravel drainage layer should be determined on the basis of the laboratory-measured porosity of 
materials that will be installed on-site; this information is typically available from suppliers or quarries. 
The porosity, n, of bioretention media can be estimated as 0.35, and the porosity of ASTM No. 57 gravel 
can be estimated as 0.40 for preliminary calculations (Brown et al. in press). 

  
  
  

 

where 

n = porosity (volume/volume) 
Vv = volume of void space 
VT = total volume 
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The equivalent storage depth for a unit bioretention cross section can be calculated as: 

    (        )  (             )  (               ) 

where 

Deq = equivalent depth of water stored in representative cross sectional of bioretention 
Dsurface = average depth of temporary surface ponding (maximum 12 inches) 
nmedia = porosity of soil media 
Dmedia = depth of soil media 
ngravel = porosity of gravel drainage layer 
Dgravel = depth of gravel drainage layer 

If the bioretention area is being used for peak flow mitigation, the detention storage depth (volume that 
will bypass the soil media) cannot be included in Dsurface. Step 7 provides more information. 

The treatment volume (Vwq) is divided by the equivalent depth (Deq) to calculate the required bioretention 
footprint: 

  
   

   
 

where 

A = required bioretention footprint (area) 
Vwq = water quality treatment volume (determined in County SUSMP chapter 2) 
Deq = equivalent depth 

A.1.1.5 STEP 5. SPECIFY SOIL MEDIA 
Soils must be allowed to dry out periodically to restore hydraulic capacity to receive flows from 
subsequent storms, maintain infiltration rates, maintain adequate soil oxygen levels for healthy soil biota 
and vegetation, and to provide proper soil conditions for biodegradation and retention of pollutants. Soil 
media should be designed to meet the drawdown times specified in Table A.1-5. 

Table A.1-5. Bioretention drainage drawdown times 

Drawdown time Media drainage guidance 

12 hours Recommended design surface storage drawdown time 

24 hours Maximum surface storage drawdown time permitted 

48 hours Maximum media storage drawdown time 

96 hours Maximum drainage layer drawdown time 

 

High background levels of phosphorus in the media have been identified as the main cause of bioretention 
areas exporting nutrients (Hunt and Lord 2006). All bioretention media should be analyzed for 
background levels of nutrients. All soil properties should be measured by a qualified soils laboratory. 
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Soil media should meet the specifications listed in Table A.1-6. If the existing soils meet the criteria, it 
can be used as the soil media. If the existing soils do not meet the criteria, soils should be amended with 
the appropriate components or a substitute media must be used. 

Table A.1-6. Bioretention soil media specifications 

Parameter Specification
1
 

Texture and 
composition 
(by volume) 

Soil media should consist of a loamy sand conforming to the following specifications: 

 65 percent sand, 20 percent sandy loam, 15 percent compost with 2–5 percent organic 
matter 

Organic matter 
material 

Aged bark fines, hardwood chips, leaf litter, or similar plant-derived organic material. Studies 
have also shown newspaper mulch to be an acceptable additive (Davis 2007; Kim et al. 
2003). Organic matter should not include animal manure or by-products. 

Infiltration rates 5 in/hr required by the flow-based SUSMP sizing method 

pH 6 to 8 

Cation exchange 
capacity  Greater than 5 milliequivalents per 100 grams (meq/100 g) of soil 

Phosphorus Total phosphorus should not exceed 15 parts per million (ppm). 
1 Refer to Appendix G for further details on bioretention soil media specifications. 

A.1.1.6 STEP 6. DESIGN INLET AND PRETREATMENT 
Inlets must be designed to convey the design storm volume into the bioretention area, while limiting 
ponding or flooding at the entrance to the bioretention area and protecting the interior of the bioretention 
area from damage. Table A.1-7 provides a few examples of pretreatment recommendations and design 
options. 

Table A.1-7. Inlet and pretreatment design parameters 

Inflow type 

Typical 

inlets 

Energy dissipation/ 

pretreatment Pretreatment size Figure 

Sheet 
(overland) 

Curb cuts1 
Mild grades, gravel 
fringe 

2-inch layer of ASTM No. 57 stone 
(underlain by filter fabric) extending 
2 to 3 feet from pavement edge. Slope 
should not exceed 3:1 (horizontal : 
vertical) 

Figure A.1-8 

Concentrated 
Channel, 
conduit, or 
swale 

Rock-armor forebay 

Rock apron (if no 
pretreatment required) 

Forebay: 10 percent of total IMP area. 
Flow velocities should not exceed 3 
feet per second for grassed surfaces 
and 1 foot per second for mulched 
surfaces. 

Figure A.1-9 

Figure A.1-10 

1 Design guidance is provided in The Common Design Elements section. 
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Figure A.1-8. Gravel fringe and vegetated filter strip pretreatment. 

 

Figure A.1-9. Inlet and pretreatment provided by mortared cobble forebay and energy dissipater. 

0045903



PAGE A-14 APPENDIX A. INTEGRATED MANAGEMENT PRACTICE DESIGN GUIDANCE 

 
Source: RBF Consulting 

Figure A.1-10. Rock apron. 

A.1.1.7 STEP 7. SELECT AND DESIGN OUTLET/BYPASS METHOD 
Two design configurations (offline or online) can be used to treat storms that are larger than the 
bioretention area is designed to store. If peak flow cannot be fully mitigated by the flow rate through the 
soil media, the outlet can be adapted to meter the rate of outflow. Table A.1-8 compares the available 
outlet/bypass configurations for bioretention. Table A.1-9 outlines the recommended outlet type based on 
the IMP siting factors discussed in section A.1.1.1. 
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Table A.1-8. Outlet/bypass configuration details 

 Offline  Online 

Outlet 

design 

Bypass at inlet 
(Figure A.1-11) 

Vertical riser  
(Figure A.1-12) 

Flow spreader  
(Figure A.1-13) 

Description Stormwater bypasses 
the bioretention area 
once capacity has been 
exceeded. 

Elevated outlet structure that is 
connected to the underdrain or 
directly to the drainage system 
(concrete drop inlet or PVC pipe 
depending on flow rates). 

Diffuses overflows along the exit 
edge. Covered with stable, 
watertight material. If sod is 
desired, a turf reinforcement mat 
should be installed to prevent 
scour. 

Diversion structure can 
direct flows to 
bioretention area. 
Diversion structure 
design is discussed in 
Common Design 
Elements. 

Set at the specified ponding depth 
and capped with an appropriate 
nonclogging grate. 

Set at specified ponding depth, or 
slightly greater if used in 
conjunction with a vertical riser. 

Sized to safely convey flows 
greater than the water quality 
design storm. 

Can be designed as a weir to allow 
for varied outlet flows. 

 

Table A.1-9. Bioretention outlet/bypass recommendations by implementation areas 

IMP Siting Recommended Outlet Type 

Landscaped parking lot islands Offline or Online 

Common landscaped areas Offline or Online 

In parks and along open space edges Offline or Online 

In rights-of-way along roads Offline 

 

 

Figure A.1-11. Offline bioretention area where system fills to capacity and excess flow bypasses along 
curbline at inlet. 
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Figure A.1-12. Online bioretention area with a vertical riser overflow and a variable flow outlet 
structure. 

 

Figure A.1-13. Flow spreaders (illustrated as a stabilized earthen berm in this photograph) 
can be used to regulate ponding depths in small, online bioretention areas. 
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A.1.1.7.1.1 DESIGNING FOR HYDROMODIFICATION 

Bioretention facilities can be designed for hydromodification flow control by modifying the standard 
bioretention facility design criteria detailed in the County SUSMP. Specifically, hydromodification flow 
control can be provided by increasing both the surface area sizing factor and subsurface gravel storage 
layer as compared to the standard bioretention facility design, and also by modifying the facility 
underdrain design. To provide hydromodification flow control, the surface area sizing factor will increase 
as compared to the standard sizing factor based on the project location (rain gage), pre-project soil type, 
and pre-project land slope. Table 4-8 of the County SUSMP provides required hydromodification flow 
control sizing factors. The sizing factors that Table 4-8 lists provide for both hydromodification flow 
control and water quality treatment control. Additional design changes include the extension of the 
subsurface gravel storage layer to a depth of 30 inches below the bottom of the amended soil mix layer to 
provide additional storage as compared to the standard design, in which only a thin layer of gravel is 
required for protection of the underdrain. Whereas the underdrain in the standard design is unobstructed, 
hydromodification flow control is provided by inserting an orifice plate in the underdrain and sizing the 
orifice to match the hydromodification low-flow threshold. Both the soil mix layer depth (18 inches) and 
the surface ponding depth (10 inches) are the same for both the standard bioretention design and the 
hydromodification flow control design. See the Hydromodification Management Plan in the County 
SUSMP for a more detailed discussion. 

Instead of increasing the SUSMP surface area and media depth, bioretention areas can be designed for 
peak flow mitigation by providing additional ponding storage and altering the discharge rate by 
modifying the outlet structure as shown in Figure A.1-14. If additional ponding is provided, the maximum 
ponding depth must not exceed 18 inches. The design should also allow for the maximum ponding drain-
down time of 24 hours. Orifices that can be clogged by debris should be protected with a trash rack, a 
hood, or by installing a downturned pipe. 

  
Outlet structures designed for peak flow mitigation in Camp Pendleton, California (left), where a graduated riser pipe regulates 
drawdown of the detention volume, and (right) at Southwest Middle School in Gastonia, North Carolina, where orifices allow 
controlled dewatering of the detention volume—the water quality treatment volume is retained below the orifice elevation. 

Figure A.1-14. Bioretention outlet structures designed for peak flow mitigation. 
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Discharge of the detention volume through orifices and weirs can be calculated using the following 
equations: 

Orifice:      √    
Weir:          

where 

Q = discharge (ft/s2) 
Cd = coefficient of discharge (0.6 for sharp openings, 0.8 for pipe openings) 
A = cross-sectional area of orifice 
g = acceleration due to gravity (32.2 ft/s2) 
H = head of water acting on the structure (height of water over the centerline of the orifice or height 

of water over the crest of the weir) 
C = discharge coefficient (3.33 for broad-crested weir, 3.0 for sharp-crested weir) 
L = total length of weir (perpendicular to flow) 

Additional storage to meet the Hydromodification Management Plan requirements can be provided by 
incorporating an IWS as discussed in section A.1.1.2.3 and a deeper storage layer beneath the soil media 
as shown in Figure A.1-15. 

 

Figure A.1-15. IWS with additional storage below the soil media layer. 
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A.1.1.8 STEP 8. SELECT MULCH AND VEGETATION 
Both mulch and vegetation are critical design components of bioretention areas from hydrologic, water 
quality, and aesthetic perspectives. Much of the biological activity in bioretention areas occurs in the 
mulch and root zone. The following subsections provide specifications for mulch and vegetation. 

A.1.1.8.1 MULCH 

Mulch should meet the following criteria: 

 Dimensional, chipped hardwood material, similar to that shown in Figure A.1-16, is preferred for 
its permeability of both water and air. Well-aged, triple-shredded hardwood material can also be 
used if dimensional, chipped hardwood material is unavailable. (Well-aged mulch is defined as 
mulch that has been stockpiled or stored for at least 12 months.) 

 Must be free of weed seeds, soil, roots, and other material that is not hardwood material. 

 Adequate mulch must be available for spreading to a depth of 2 to 4 inches thick, with 3 inches 
preferred. (Thicker applications can inhibit proper oxygen and carbon dioxide cycling between 
the soil and atmosphere.) 

Note that grass clippings, pine nuggets, or pure bark should NOT be used as mulch. 

 

Figure A.1-16. Triple-shredded hardwood mulch. 
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A.1.1.8.2 VEGETATION 

Appropriate vegetation will have the following characteristics: 

 Plant materials must tolerate summer drought and extreme heat, ponding fluctuations, and 
saturated soil conditions for 12 to 48 hours. 

 At least three of each tree, shrub, and herbaceous groundcover species should be incorporated to 
protect against facility failure caused by disease and insect infestations of a single species. 

 Vegetation with deep and extensive root systems is more tolerant of extreme hydroperiods and 
can effectively transpire large volumes of soil water. Planting deep-rooting vegetation directly 
above buried underdrains should be avoided (although interference of plant roots with 
underdrains is not a common maintenance issue). 

 Using native plant species or hardy cultivars that are not invasive and do not require chemical 
inputs is recommended to the maximum extent practicable. Only native noninvasive species 
should be selected for areas designated as natural open space. 

 Shade trees should be free of branches below the following heights: 

Caliper (inches) Height (feet) 

0.5 to 2.5 5 

3 6 

 

 Tree height and placement should consider overhead utilities. 

 If large trees are to be planted in deep-fill media, care should be taken to prevent windthrow. 
Stakes and guy lines might be required to stabilize the trees during establishment. 

 If turfgrass is preferred, sod that was not grown in clay soils should be selected (or washed “bare 
root” sod should be specified). 

 Appendix E provides a full list of native plants appropriate for bioretention areas in the San Diego 
region. 

Many options exist for vegetation arrangement and will most likely depend on the landscaping of the area 
around the bioretention facility. Size-limited landscaping could be required for bioretention areas in the 
right-of-way to maintain the required sight distances. Considerations should be given to water depth, 
bioretention configuration, desired aesthetic appearance, and potential multi-use benefits. 

A.1.1.9 STEP 9. DESIGN FOR MULTI-USE BENEFITS 
In addition to enhancing biodiversity and beautifying the urban environment with native vegetation, the 
following components can be incorporated into bioretention to promote multi-use benefits: 

 Simple signage or information kiosks can educate the public on the benefits of watershed 
protection measures or provide a guide for native plant and wildlife identification. 

 Bird and butterfly feeders can be used to attract wildlife to the bioretention area. 
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 Sculptures and other art can be installed in the bioretention area, and outlet structures can be 
painted in lively colors. 

 Ornamental plants can be cultivated along the perimeter and in the bed of bioretention areas. 
(Invasive plants should be avoided.) 

 Larger bioretention areas can be equipped with pedestrian cross-paths or benches for wildlife 
viewing. 

 Bioretention areas can function as irrigation beds for stormwater captured by other IMPs, such as 
rainwater harvesting or the reservoir layer of permeable pavement. 

 Vegetation with canopy cover can provide shade, localized cooling, and noise dissipation. 

 Volunteer groups can be organized to perform basic maintenance as an opportunity to raise public 
awareness. 

A.1.2 CRITICAL CONSTRUCTION CONSIDERATIONS 
Construction technique and sequencing are critical to bioretention cell performance. Failure of improperly 
constructed systems can be easily avoided by effectively communicating with the contractor and by 
inspecting the system during key steps. In addition to the general construction considerations provided in 
Chapter 4, emphasizing the following points will help ensure successful installation of bioretention cells: 

 Minimize and mitigate compaction by scarifying subsoil surface. 

 Inspect soil media before placement. 

 Verify that average ponding depth is provided. 

A.1.3 OPERATIONS AND MAINTENANCE 
Bioretention areas require regular plant, soil, and mulch layer maintenance to ensure optimum infiltration, 
storage, and pollutant removal capabilities. Table A.1-10 provides a detailed list of maintenance 
activities. 
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Table A.1-10. Inspection and maintenance tasks 

Task Frequency 

Indicator maintenance is 

needed Maintenance notes 

Catchment 
inspection 

Weekly or biweekly with 
routine property 
maintenance 

Excessive sediment, trash, or 
debris accumulation on the 
surface of bioretention 

Permanently stabilize any 
exposed soil and remove any 
accumulated sediment. Adjacent 
pervious areas might need to be 
re-graded. 

Inlet inspection Weekly or biweekly with 
routine property 
maintenance 

Internal erosion or excessive 
sediment, trash, and debris 
accumulation 

Check for sediment accumulation 
to ensure that flow into the 
bioretention is as designed. 
Remove any accumulated 
sediment. 

Trash and leaf 
litter removal 

Weekly or biweekly with 
routine property 
maintenance 

Accumulation of litter and leafy 
debris within bioretention area 

Litter and leaves should be 
removed to reduce the risk of 
outlet clogging, reduce nutrient 
inputs to the bioretention area, 
and to improve facility aesthetics. 

Pruning One to two times per 
year 

Overgrown vegetation that 
interferes with access, lines of 
sight, or safety 

Nutrients in runoff often cause 
bioretention vegetation to flourish. 

Mowing two to twelve times per 
year 

Overgrown vegetation that 
interferes with access, lines of 
sight, or safety 

Frequency depends on location 
and desired aesthetic appeal. 

Mulch removal 
and replacement 

One time every 2 to 3 
years 

2/3 of mulch has decomposed Mulch accumulation reduces 
available surface water storage 
volume. Removal of decomposed 
mulch also increases surface 
infiltration rate of fill soil. Remove 
decomposed fraction and top off 
with fresh mulch to a total depth of 
3 inches 

Temporary 
watering 

One time every 2 to 3 
days for first 1 to 2 
months, sporadically 
after established 

Until established and during 
severe droughts 

Watering after the initial year 
might be required. 

Fertilization One time initially Upon planting One-time spot fertilization for first 
year of vegetation. 

Remove and 
replace dead 
plants 

One time per year Dead plants Within the first year, 10 percent of 
plants can die. Survival rates 
increase with time. 

Outlet inspection Once after first rain of the 
season, then monthly 
during the rainy season 

Erosion at outlet Remove any accumulated mulch 
or sediment. Ensure IMP 
maintains a drain-down time of 
less than 72 hours. 

Miscellaneous 
upkeep 

Twelve times per year Tasks include trash collection, plant health, spot weeding, removing 
invasive species, and removing mulch from the overflow device. 
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A.2 BIORETENTION SWALES 

 
Location: Logan Avenue, San Diego, California. 

Figure A.2-1. Bioretention Swale in roadway median (rendering). 
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A.2.1 DESIGN 
The design of a bioretention swale can be broken down to a nine-step process. Table A.2-1 summarizes 
the steps, which this chapter describes in greater detail. 

Table A.2-1. Bioretention swale iterative design step process 

Design step 

Design component/ 

consideration General specification 

1 Integrated 

Management 

Practice (IMP) 

Siting 

(A-26) 

Layout and site 
incorporation 

Based on available space and maintenance access, incorporate 
into parking lot islands, medians, and perimeter; install along the 
roadway right-of-way; incorporate as landscaped areas 
throughout the property. 

2 Determine IMP 

Function and 

Configuration 

(A-27) 

Impermeable liner If noninfiltrating, use an impermeable clay layer, geomembrane 
liner, and concrete (as described in Common Design Elements)  

Underdrain (required if 
subsoil infiltration rate 
is less than 0.5 inches 
per hour [in/hr], as in 
hydrologic soil groups 
C and D [HSG C & D]) 

Schedule 40 PVC pipe with perforations (slots or holes) every 
6 inches. The 4-inch diameter lateral pipes should join a 6-inch 
collector pipe, which conveys drainage to the downstream storm 
network. Provide cleanout ports/observation wells for each 
underdrain pipe (see Common Design Elements).  

Internal water storage 
(IWS) 

If using underdrain and infiltration, elevate the outlet to create a 
sump for additional moisture retention to promote plant survival 
and enhanced treatment. Top of IWS should be greater than 
18 inches below surface. 

No underdrain If design is fully infiltrating, ensure that subgrade compaction is 
minimized. 

Lateral hydraulic 
restriction barriers 

Use a geomembrane, concrete, or bentonite clay to restrict 
lateral flows to adjacent subgrades, foundations, or utilities. 

3 Determine IMP 

Sizing Approach 

(A-29) 

Flow-based (common 
SUSMP methodology) 

Refer to chapters 2 and 4 of the County SUSMP for appropriate 
sizing factors to determine surface area, ponding depth, and 
media depth. Step 4 of this design guidance section can be 
skipped when using this method. 

Volume-based (water 
quality methodology) 

Per the County SUSMP, the volume of the 24-hour 85th 
percentile storm is required for the water quality treatment 
method. 

4 Size the System 

(A-29) 

Temporary ponding 
depth  

6 to 18 inches (6 to 12 inches near schools or in residential 
areas); average ponding depth of 9 inches is recommended. 

Soil media depth 1.5 to 4 feet (deeper for better pollutant removal, hydrologic 
benefits, and deeper rooting depths). 

Slope and grade 
control 

If necessary, use check dams to maintain maximum 2.5 percent 
bed slope. Install a 4-inch-deep layer of ASTM No. 57 stone 
(underlain by filter fabric) extending 2 feet downslope from check 
dam to prevent erosion. 

Surface area (volume-
based water quality) 

Find surface area required to store treatment volume within 
temporary ponding depth, soil media depth, and gravel drainage 
layer depth (media porosity ≈ 0.35 and gravel porosity ≈ 0.4). 
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Design step 

Design component/ 

consideration General specification 

5 Specify Soil 

Media 

(A-32) 

Composition and 
texture (by volume) 

65 percent sand, 20 percent sandy loam, and 15 percent 
compost (from vegetation-based feedstock). Animal wastes or 
by-products should not be applied. 

Permeability 5 in/hr infiltration rate for the flow-based SUSMP method (1–6 
in/hr for alternative designs, as approved by local jurisdiction). 

Chemical composition Total phosphorus < 15 parts per million (ppm); pH 6–8; 
cation exchange capacity > 5 milliequivalents per 100 grams 
(meq/100 g) of soil; organic matter content < 5 percent by weight. 

Drainage layer Separate soil media from underdrain layer with 2 to 4 inches of 
washed sand, followed by 2 inches of choking stone (ASTM No. 
8) over a 1.5-foot envelope of ASTM No. 57 stone. 

6 Design Inlet and 

Pretreatment 

(A-32) 

Inlet Provide stabilized inlets (see Common Design Elements). 

Pretreatment Install rock-armored forebay (concentrated flow), gravel fringe 
and vegetated filter strip (sheet flow), or vegetated swale. 

7 Select and 

Design 

Overflow/Bypass 

Method 

(A-32) 

Outlet configuration  Online: All runoff is routed through system; install an elevated 
overflow structure or weir at the elevation of maximum ponding. 

Offline: Only treated volume is diverted to system; install a 
diversion structure or allow bypass of high flows (see Common 
Design Elements). 

Hydromodification 
control 

Provide additional storage and size an appropriate nonclogging 
orifice or weir to dewater detention volume. 

8 Select Mulch and 

Vegetation 

(A-32) 

Mulch Dimensional chipped hardwood or triple-shredded, well-aged 
hardwood mulch 3 inches deep. 

Vegetation See Plant Palette (Appendix E). 

9 Design for Multi-

Use Benefits 

(A-32) 

Additional benefits Include features to enhance habitat, aesthetics, public education, 
and shade. 

 

A.2.1.1 STEP 1. IMP SITING 
Bioretention swales can be incorporated in many places to meet more than one project-level or watershed-
scale objective. Examples include the following: 

 Landscaped parking lot islands 

 Between parking stalls in parking lots 

 Rights-of-way along roads 

The bioretention swale’s configuration will determine the required components. Figure A.2-2 shows an 
example of the components of a typical bioretention swale. When siting bioretention swales, 
consideration must always be given to provide access for routine, intermittent, and rehabilitative 
maintenance activities. 
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Bioretention swales can be combined with other integrated management practices (IMPs) to form a 
treatment train that can enhance water quality treatment and reduce runoff volume and rate. 

 

Figure A.2-2. Bioretention swale components. 

A.2.1.2 STEP 2. DETERMINE IMP FUNCTION AND CONFIGURATION 
Bioretention swale configuration selection should follow the selection matrix outlined in the Bioretention 
section (A.1.1.2). Figure A.2-3 through Figure A.2-6 illustrate the recommended configurations. 

  

Figure A.2-3. Configuration 1 – Infiltration bioretention swale with no underdrain. 
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Figure A.2-4. Configuration 2 – Infiltration bioretention swale with upturned underdrain. 

 

  

Figure A.2-5. Configuration 3 – Infiltration bioretention swale with underdrain on the subgrade. 
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Figure A.2-6. Configuration 4 – Filtration bioretention swale with impermeable liner and underdrain 
on the subgrade. 

A.2.1.2.1 DETERMINE IF LATERAL HYDRAULIC RESTRICTION BARRIERS ARE NEEDED 

Lateral restriction barrier guidance should follow the requirements outlined in the Bioretention section 
(A.1.1.2.4). 

A.2.1.3 STEP 3. DETERMINE IMP SIZING APPROACH 
The bioretention swale must be sized according to the methods outlined in the County SUSMP. The 
SUSMP allows a flow-based sizing and volume-based sizing methodology. If sizing using the flow-based 
methodology, chapters 2 and 4 of the County SUSMP present relevant sizing regulatory requirements, 
and step 4 of this design guidance section can be bypassed. If sizing using the volume-based 
methodology, step 4 of this section presents relevant sizing requirements. 

A.2.1.4 STEP 4. SIZE THE SYSTEM (VOLUME BASED) 
Chapter 4 of the County SUSMP addresses methods for determining the size of the IMP area. The 
following sections present additional considerations when using this method, such as targeted pollutant 
removal and the media depths required for supporting the desired vegetation. 

Chapter 2 of the County SUSMP describes an alternative method to meet required water quality treatment 
volume. This method can be used to determine the volume of water that must be treated. Once the 
treatment volume is determined, vertical dimensions should be selected on the basis of pollutants of 
concern and site constraints before calculating the IMP footprint. The following subsections provide 
guidance on sizing the surface ponding depth, media depth, and footprint of bioretention swales. 

A.2.1.4.1 SURFACE PONDING DEPTH 
Surface ponding depth should follow the methods specified in the Bioretention section (A.1.1.4.1). 
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A.2.1.4.2 SOIL MEDIA DEPTH 

Soil media depth should follow the methods specified in the Bioretention section (A.1.1.4.2). 

A.2.1.4.3 SLOPE AND GRADE CONTROL 
If the bioretention swale will have longitudinal slope (parallel to flow), flow velocity should not exceed 1 
foot per second in mulched swales and 3 feet per second in grassed swales. The Vegetative/Rock Swales 
section (A.9.1.4) provides guidance for calculating flow velocity. 

Check dams might be required to ensure retention and infiltration of the design storm volume into the soil 
media. The maximum bed slope of the bioretention swale may not exceed 2.5 percent to prevent erosion, 
but bioretention swales with check dams may contain average slopes (from upslope to downslope end) of 
up to 4 percent. (The bed slope of each section between check dams must be 2.5 percent or less.) 

Check dams should be adequately embedded in the side slopes and can be constructed of concrete, metal 
sheet pile, or wood (Figure A.2-7). Earthen and stone check dams should not be used because of risk of 
erosion. The area downslope of check dams should be armored with at least a 4-inch-deep gravel or 
cobble layer extending 2 feet from the base of the check dam (as shown in Figure A.2-8). Gravel should 
consist of No. 57 stone and should be underlain by geotextile to prevent scour and erosion of underlying 
soil. Cobble can be mortared to prevent removal. 

 

Figure A.2-7. Bioretention swale with a check dam. 
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Figure A.2-8. Example profile of a bioretention swale with a check dam to retain the design storm 
volume. 

A.2.1.4.4 SIZE SURFACE AREA 

Surface area calculations should follow the methods outlined in the Bioretention section (A.1.1.4.3). 

A.2.1.4.5 REQUIRED NUMBER OF CHECK DAMS 

If the bed of the bioretention swale is sloped, the required number of check dams to create the desired 
ponding depth can be estimated using the following equations: 

  
        

    
 

     
      
 

 

where 

N = number of check dams required 
Lswale = total length of bioretention swale (ft) 
S = longitudinal slope of bioretention swale (ft/ft)  
hdam = (2  Dsurface) = height of check dams (ft; use a maximum height of 1.5) 
Ldam = distance between check dams (ft) 

The above equation is simplified and should be adjusted on the basis of specific site conditions and 
bioretention swale configuration. 
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A.2.1.5 STEP 5. SPECIFY SOIL MEDIA 
Soil media specifications should meet the requirements outlined in the Bioretention section (A.1.1.5). 

A.2.1.6 STEP 6. DESIGN INLET AND PRETREATMENT 
Inlet and pretreatment specifications should meet the requirements outlined in the Bioretention section 
(A.1.1.6). 

A.2.1.7 STEP 7. SELECT AND DESIGN OVERFLOW/BYPASS METHOD 
Overflow/bypass methods should follow the guidance given in the Bioretention section (A.1.1.7). 

A.2.1.8 STEP 8. SELECT MULCH AND VEGETATION 
Mulch and vegetation specifications should meet the requirements outlined in the Bioretention section 
(A.1.1.8). 

A.2.1.9 STEP 9. DESIGN FOR MULTI-USE BENEFITS 
Multi-use benefits are the same as those outlined in the Bioretention section (A.1.1.9). 

A.2.2 CRITICAL CONSTRUCTION CONSIDERATIONS 
Construction technique and sequencing should follow those presented in the Bioretention section (A.1.2) 
and chapter 4. 

A.2.3 OPERATIONS AND MAINTENANCE 
Operation and maintenance tasks follow those outlined in the Bioretention section (A.1.3). 

A.2.4 REFERENCES 
County of San Diego. 2012. County of San Diego SUSMP: Standard Urban Stormwater Mitigation Plan 

Requirements for Development Applications. 
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf. 
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A.3 PERMEABLE PAVEMENT 

 
Location: Kellogg Park, San Diego, California. 

Figure A.3-1. Permeable interlocking concrete pavement. 

A.3.1 DESIGN 
The design of a permeable pavement system follows a nine-step process, as Table A.3-1 describes. 

Table A.3-1. Permeable pavement iterative design step process 

Design step 

Design component/ 

consideration General specification 

1 Determine 

Integrated 

Management 

Practice (IMP) 

Treatment Volume  

Runoff calculations Per chapter 2 of the County SUSMP, the volume of the 
24-hour 85th percentile storm is required for the water quality 
treatment method. 

2 IMP Siting 

(A-35) 

Layout and site 
incorporation  

Based on available space, incorporate into parking lots, 
parking lanes along roadways, pedestrian sidewalks and 
plazas, and fire access roads. 
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Design step 

Design component/ 

consideration General specification 

3 Select Permeable 

Pavement Surface 

Course 

(A-35) 

Surface course type Pervious concrete, porous asphalt, and permeable 
interlocking concrete pavers (PICP) are the preferred types of 
permeable pavement because detailed industry standards 
and certified installers are available. Concrete grid pavers and 
plastic grid systems are also available. 

4 Determine IMP 

Function and 

Configuration 

(A-41) 

Impermeable liner If noninfiltrating, use an impermeable clay layer, 
geomembrane liner, and concrete (as described in Common 
Design Elements).  

Underdrain (required if 
subsoil infiltration rate 
is less than 0.5 inches 
per hour [in/hr], as in 
hydrologic soil groups 
C and D [HSG C & D]) 

Schedule 40 PVC pipe with perforations (slots or holes) 
every 6 inches. The 4-inch diameter lateral pipes should join a 
6-inch collector pipe, which conveys drainage to the 
downstream storm network. Provide cleanout 
ports/observation wells for each underdrain pipe (see 
Common Design Elements).  

Internal water storage 
(IWS) 

If using underdrain and infiltration, elevate the outlet to create 
a sump to enhance infiltration and treatment. 

No underdrain If design is fully infiltrating, ensure that subgrade compaction 
is minimized. 

Lateral hydraulic 
restriction barriers 

Use a geomembrane, concrete, or bentonite clay to restrict 
lateral flows to adjacent subgrades, foundations, or utilities. 

Subgrade slope and 
geotextile 

Subgrade slope should be 0.5 percent or flatter. Baffles 
should be used to ensure retention of water quality volume. 
Geotextile should be used along perimeter of cut to prevent 
soil from entering the aggregate voids. 

5 Design the Profile 

(A-43) 

Surface area and 
reservoir depth 

Water quality volume should be fully stored within the 
aggregate base layers below the surface course. Base layer 
should be washed ASTM No. 57 stone. (Washed ASTM No. 2 
may be used as a sub-base layer for additional storage.) 

Structural Design A qualified and licensed professional should complete a 
pavement structural analysis. 

6 Design for 

Overlow/Bypass 

(A-44) 

Large-storm routing Poured-in-place systems: System can overflow internally or 
on the surface. 

Modular/Paver-type systems (PICP): Internal overflow is 
required to prevent upflow and transport of bedding course. 

7 Edge Restraints 

and Transitions 

(A-45) 

Transition strip Provide a concrete transition strip between any permeable 
and impermeable surface and around the perimeter of PICP 
installations. 

8 Design Signage 

(A-46) 

Signage regulations Signage should indicate prohibited activities that cause 
premature clogging and alert pedestrians and maintenance 
staff that the surface is intended to be permeable. 

9 Design for Multi-

Use Benefits  

(A-46) 

Additional benefits Provide educational signage, enhanced pavement colors, or 
stormwater reuse systems. 
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A.3.1.1 STEP 1. DETERMINE REQUIRED STORAGE VOLUME 
Permeable pavement must be sized to fully capture the desired or required design storm volume. Chapter 
2 of the County SUSMP presents relevant sizing regulatory requirements. 

A.3.1.2 STEP 2. IMP SITING 
Permeable pavement is typically designed as a self-treating area intended to treat stormwater that falls on 
the pavement surface area in spaces that are traditionally impervious. Permeable pavement may be 
designed as self-retaining areas where run-on will be allowed from a drainage area equal to no more than 
twice the area of the permeable pavement. Permeable pavement can be incorporated in many ways to 
achieve more than one project-level or watershed-scale objective. Examples include the following: 

 Parking lots 

 Parking lanes in rights-of-way along roads 

 Sidewalks and pedestrian plazas 

 Access roads and shoulders 

 Alleys 

Failure of permeable pavement typically occurs because the pore space becomes clogged. The following 
are situations where permeable pavement may require additional maintenance if implemented: 

 Runoff from pervious surfaces or high-sediment areas 

 Sites with a likelihood of high oil and grease concentrations 

 Overhanging trees with excessive defoliation 

Permeable pavement can be combined with other integrated management practices (IMPs) to form a 
treatment train that can enhance water quality treatment and reduce runoff volume and rate. 

A.3.1.3 STEP 3. SELECT PERMEABLE PAVEMENT SURFACE COURSE 
Multiple types of permeable pavement are currently available: pervious concrete, porous asphalt, 
permeable interlocking concrete pavers (PICP), concrete grid pavers, and plastic grid systems, among 
others. Pervious concrete and porous asphalt are considered pour-in-place solutions while PICP, concrete 
grid pavers, and plastic grid systems are considered modular. 

In general, pour-in-place solutions are best suited for large-scale application while modular systems are 
better suited for smaller areas because of the labor intensity required for installation. 

More detailed information for the various types of permeable pavement follows. 
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A.3.1.3.1 PERVIOUS CONCRETE 

Table A.3-2 specifies the properties of pervious concrete. Design mix should conform to the latest version 
of the American Concrete Institute’s (ACI) 522.1-13 Specification for Pervious Concrete Pavements 
(ACI 2013). Figure A.3-2 shows a typical pervious concrete profile. 

Table A.3-2. Pervious concrete properties 

Property Description Source 

Materials Portland cement, fly ash, gravel, water NRMCA 2004 

Composition 

Water-to-cementitious ratio: 0.30–0.38 to 1 

Void content: 15 to 25 percent 

Gravel size: 13 millimeters or less (No. 8 or 89 stone) 

Unit weight: 105 to 140 pounds per cubic foot. 

NRMCA 2004 

GCPA 2006 

Thickness 4 to 8 inches over a gravel No.57 stone reservoir  

Placement method Pour-in-place  

Permeability 1,500 inches per hour. Subgrade is the limiting factor. Bean et al. 2007 

Compressive strength Ranges from 500 to 4,000 pounds per square inch  

Flexural strength Ranges from 150 to 550 pounds per square inch  

Shrinkage 
Control joints: one-quarter of pavement thickness, 
maximum of 20 feet on centers (15 feet recommended) 
perpendicular to the curb 

 

 

 

Figure A.3-2. Typical pervious concrete cross section. 
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A.3.1.3.2 POROUS ASPHALT 

Table A.3-3 describes the properties of porous asphalt. Design mix should conform to the latest version of 
the National Asphalt Pavement Association (NAPA) Porous Asphalt Pavements for Stormwater 
Management (NAPA 2008). Figure A.3-3 shows a typical porous asphalt profile. 

Porous asphalt can be installed directly over existing concrete to form a permeable friction course (PFC) 
overlay. PFCs do not provide the same volume storage capacity as a porous asphalt system, but they can 
provide water quality improvements in addition to enhanced driver safety, noise reduction, and improved 
ride quality (Eck et al. 2012; NCHRP 2009; Rand 2006). 

Table A.3-3. Porous asphalt properties 

Property Description Source 

Materials Fine and course aggregate, bituminous binder  

Composition 

Void content: 15 to 20 percent 

Aggregate Gradation: 

Aggregate size Percent passing 

0.75 inches 100% 
0.50 inches 85% – 100% 
0.375 inches 55% – 75% 
No. 4 10% – 25% 
No. 8 5% – 10% 
No. 200 2% – 4% 

 

 

Thickness 
3 to 7 inches over a gravel No.57 stone reservoir 

1 to 2 inch choker course to stabilize the surface 

Ferguson 2005 

Placement method Pour-in-place  

Permeability 150 to 300 inches per hour. Subgrade is the limiting 
factor. 

Roseen and 
Ballestero 2008 
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Figure A.3-3. Typical porous asphalt cross section. 

A.3.1.3.3 PERMEABLE INTERLOCKING CONCRETE PAVEMENT (PICP) 

Table A.3-4 describes the properties of PICP. Figure A.3-4 depicts a typical PICP profile. 

Table A.3-4. PICP properties 

Property Description Source 

Materials Concrete interlocking paver, pea gravel  

Composition 

Pervious openings: 8 to 20 percent of surface area 

Bedding layer: washed No. 8 stone 

Reservoir/Structural layer: washed No. 57 stone 

 

Thickness 
Minimum of 2.36 inches per ASTM C936 

Bedding of 1.5 to 3 inches fine-gravel 

ICPI 2004 

Placement method 
Modular installation. Orientation is critical to structural 
purposes; herringbone pattern provides the most efficient 
structural design. 

 

Permeability 14 to 4,000 inches per hour. Subgrade is the limiting 
factor. 

Bean et al. 2007; 
Borgwardt 2006 

Compressive strength 
Minimum of 8,000 pounds per square inch per ASTM 
C936 
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Figure A.3-4. Typical PICP cross section. 

A.3.1.3.4 CONCRETE GRID PAVERS 

Table A.3-5 describes the properties of concrete grid pavers. Concrete grid pavers should conform to 
ASTM C1319, Standard Specification for Concrete Grid Paving Units. The typical profile is similar to 
the PICP profile (Figure A.3-4). 

Table A.3-5. Concrete grid pavers properties 

Property Description Source 

Materials 
Concrete paver (max size 24 by 24 inches), fill material 
(topsoil and grass, sand, or aggregate) 

 

Composition 

Pervious openings: 20 to 50 percent of surface area 

Bedding layer: sand or washed No. 8 stone 

Reservoir/Structural layer: washed No. 57 stone 

ICPI 2004 

Thickness 
Minimum of 3.5 inches 

Bedding of 1 to 1.5 inches 

ICPI 2004 

Placement method Modular installation  

Compressive strength Minimum of 5,000 pounds per square inch  
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A.3.1.3.5 PLASTIC GRID SYSTEMS 

Table A.3-6 describes the properties of plastic grid systems. Plastic grid systems are also known as 
geocells, turf pavers, or turf reinforcing grids. Figure A.3-5 depicts a typical plastic grid system profile. 

Table A.3-6. Plastic grid system properties 

Property Description Source 

Materials Flexible-plastic interlocking unit, fill material (gravel or 
topsoil with grass) 

 

Composition 

Pervious openings: 90 to 98 percent of surface area 

Bedding layer: sand or washed No. 8 stone 

Reservoir/Structural layer: washed No. 57 stone 

Ferguson 2005 

Thickness 
Varies by manufacturer. No standard exists. 

Bedding of 1 to 2 inches 

 

Placement method Modular installation.  

Compressive strength Minimum of 2,000 to 6,700 pounds per square inch Invisible Structures 
2001 

 

 

Figure A.3-5. Typical plastic grid system cross section. 
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A.3.1.4 STEP 4. DETERMINE IMP FUNCTION AND CONFIGURATION 
Permeable pavement configuration selection should follow the selection matrix outlined in the 
Bioretention section (A.1.1.2). Figure A.3-6 through Figure A.3-9 illustrate the recommended 
configurations. 

 

Figure A.3-6. Configuration 1 – Infiltration permeable pavement with no underdrain. 

 

Figure A.3-7. Configuration 2 – Infiltration permeable pavement with upturned underdrain. 
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Figure A.3-8. Configuration 3 – Infiltration permeable pavement with underdrain on the subgrade. 

 

 

Figure A.3-9. Configuration 4 – Filtration permeable pavement with impermeable liner and underdrain 
on the subgrade. 

A.3.1.4.1 DETERMINE IF LATERAL HYDRAULIC RESTRICTION BARRIERS ARE NEEDED 

Lateral restriction barrier guidance should follow the requirements outlined in the Bioretention section 
(A.1.1.2.4). 

A.3.1.4.2 DESIGN SUBGRADE SLOPE AND SPECIFY GEOTEXTILE 

The subgrade slope should not exceed 0.5 percent. Baffles can be installed along the subgrade to provide 
grade control if necessary. 

A geotextile should be placed beneath the reservoir media and along the perimeter of the cut in any 
infiltrating system. The geotextile should meet the specifications Table A.3-7 provides. 
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Table A.3-7. Geotextile layer specifications 

Geotextile property Value Test method 

Grab tensile strength (pounds) ≥ 120 ASTM D4632 

Mullen burst strength (pounds per square inch) ≥ 225 ASTM D3786 

Permeability (gpm/sq. ft.) ≥ 125 ASTM D4491 

Apparent opening size (sieve size) #70–#80 (min) ASTM D4751 

*The geotextile apparent opening size selection is based on the percent passing the No. 200 sieve in A Soil 
subgrade, using FHWA or AASHTO selection criteria. 

A.3.1.5 STEP 5. DESIGN THE PROFILE 
Chapter 4 of the County SUSMP addresses methods for determining the size of the IMP area. The 
following sections present additional considerations when using this method, such as targeted pollutant 
removal. 

Chapter 2 of the County SUSMP describes an alternative method to meet required water quality treatment 
volume. This method can be used to determine the volume of water that must be treated. Once the 
treatment volume is determined, vertical dimensions should be selected on the basis of pollutants of 
concern and site constraints before calculating the IMP footprint. The following subsections provide 
guidance on sizing the surface ponding depth, media depth, and surface area of the permeable pavement. 

A.3.1.5.1 SURFACE PONDING DEPTH 

Because permeable pavement supports transportation use, surface ponding should be kept to a minimum. 
If the permeable pavement becomes clogged, the surface ponding volume should be provided by the curb 
and gutter to retain the design storm volume. 

A.3.1.5.2 SPECIFY SAND/SOIL FILTER LAYER 

If no underdrain is required, a minimum of 12 inches of native soils should be provided at the subgrade of 
the permeable pavement. 

If an underdrain is required, a minimum of 4 inches of ASTM C-33 washed sand should be included 
above the gravel of the underdrain drainage layer. A layer of choking stone might be required between the 
sand filter layer and the gravel drainage layer. Figure A.3-7 provides a profile illustration. 

A.3.1.5.3 CALCULATE SURFACE AREA AND RESERVOIR MEDIA DEPTH 

The gravel base course is designed to store the water quality treatment volume determined in chapter 2 of 
the County SUSMP. The typical stone aggregate used is ASTM No. 57 stone (or equivalent) with an 
option to use ASTM No. 2 stone was a sub-base layer for additional storage. 

The site layout typically constrains the area of installation; the following equation can be used to 
determine the depth of storage layer required to capture the water quality treatment volume. 
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d = V / A × n 

where 

d = gravel layer depth (feet) 
V = water quality volume 
A = surface area (square feet) 
n = porosity (use actual laboratory measured porosity of material) 

A.3.1.5.4 STRUCTURAL DESIGN REQUIREMENTS 

Permeable pavement is used in settings where it is subject to vehicle loading; as a result, structural design 
elements should be carefully considered, including the following: 

 Total traffic 

 In situ soil strength 

 Environmental elements 

 Bedding and reservoir layer design 

Consult the following transportation design guidance sources for additional structural design 
requirements: 

 County of San Diego Parking Design Manual (2013) 

 AASHTO Guide for Design of Pavement Structures (1993) 

 AASHTO Supplement to the Guide for Design of Pavement Structures (1998) 

A.3.1.6 STEP 6. SELECT AND DESIGN OVERFLOW/BYPASS METHOD 
High flows must safely overflow/bypass the permeable pavement without damaging the IMP. Table A.3-8 
outlines recommended outlet configurations. 

Table A.3-8. Permeable pavement outlet/bypass recommendations 

Permeable Pavement Type Recommended Outlet Configuration 

Pour-in-place (pervious concrete, 
porous asphalt) 

Online: Volume in excess of storage capacity can be 
allowed to bubble up through the profile and run off the site 
as surface flow to a catch basin or slot drain. 

Modular (block) systems (PICP, 
pavers, plastic grids) 

Offline: Design system bypass for flows conveyed to IMP. 

Online: Store the 10-year storm volume in the aggregate 
reservoir or design underdrain system to safely convey 
larger storms. Do not allow bubbling up as this can 
dislodge and carry away the aggregate bedding. 
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A.3.1.7 STEP 7. EDGE RESTRAINTS AND TRANSITIONS 
Edge restraints include standard concrete curbs (elevated or at grade) or specially designed monolithic 
concrete walls. They can be designed to perform the following functions: 

 Identify the transition between permeable and impermeable for maintenance personnel. 

 Restrain modular pavers and porous asphalt from lateral shifts or unraveling of edges. 

 Create a hydraulic restriction layer to prevent lateral seepage. 

 Delineate parking zones. 

At intersections between permeable and impermeable surfaces, a hydraulic restriction layer is required 
and is installed along the entire length of the cut at least 2 feet laterally along the subgrade and under the 
impermeable surface. Figure A.3-10 shows a concrete transition strip. 

 
Location: Los Angeles Zoo, Los Angeles, California. 

Figure A.3-10. Concrete transition strip between PICP and standard asphalt. 
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A.3.1.8 STEP 8. DESIGN SIGNAGE 
Signs should identify prohibited practices, such as stockpiling soils or mulch, and be clearly displayed to 
protect permeable pavements from premature clogging. Signage will also prevent poured-in-place 
permeable pavements from being mistaken as impermeable and accidentally being paved over during 
repair. 

A.3.1.9 STEP 9. DESIGN FOR MULTI-USE BENEFITS 
Permeable pavements inherently provide multi-use benefits because the facilities double as parking lots 
and transportation corridors. In addition to these benefits, permeable pavement can be enhanced by 
incorporating the following design elements: 

 Enhanced pavement textures, colors, and patterns can calm traffic, increase aesthetic appeal, 
enhance pedestrian safety, and draw attention to multi-use stormwater practices. 

 Stormwater reuse systems can be installed to harvest and use captured runoff for nonpotable use 
(irrigation, ornamental water features, etc.). 

 Permeable pavers can be used to maintain the character of historic districts while providing 
stormwater management solutions. 

 Educational kiosks and signage raise public awareness of stormwater issues. 

A.3.2 CRITICAL CONSTRUCTION CONSIDERATIONS 
Construction technique and sequencing are critical to permeable pavement performance. Failure of 
improperly constructed systems can be easily avoided by effectively communicating with the contractor 
and by inspecting the site during key steps. In addition to the general construction considerations chapter 
4 provides, emphasizing the following points will help ensure successful installation of permeable 
pavement: 

 Inspect aggregate upon delivery to ensure thorough washing was performed. 

 Inspect elevations and grading. 

 Test subgrade infiltration rate. 

 Mitigate soil compaction to enhance infiltration. 

 Inspect surface course placement and curing. 

A.3.3 OPERATIONS AND MAINTENANCE 
Maintenance of permeable pavement is critical to the success of the system. Table A.3-9 provides a 
detailed list of maintenance activities. 
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Table A.3-9. Operation and maintenance tasks for permeable pavement 

Task Frequency 

Indicator maintenance is 

needed Maintenance notes 

Catchment 
inspection 

Weekly or biweekly 
during routine 
property 
maintenance 

Sediment accumulation on 
adjacent impervious surfaces or 
in voids/joints of permeable 
pavement 

Stabilize any exposed soil and 
remove any accumulated 
sediment. Adjacent pervious 
areas might need to be graded to 
drain away from the pavement. 

Miscellaneous 
upkeep 

Weekly or biweekly 
during routine 
property 
maintenance 

Trash, leaves, weeds, or other 
debris accumulated on 
permeable pavement surface 

Immediately remove debris to 
prevent migration into permeable 
pavement voids. Identify source 
of debris and remedy problem to 
avoid future deposition. 

Preventative 
vacuum/regenerative 
air street sweeping 

Twice a year in 
higher sediment 
areas 

N/A Pavement should be swept with a 
vacuum power or regenerative air 
street sweeper at least twice per 
year to maintain infiltration rates. 

Replace fill materials As needed For paver systems, whenever 
void space between joints 
becomes apparent, or after 
vacuum sweeping 

Replace bedding fill material to 
keep fill level with the paver 
surface. 

Restorative 
vacuum/regenerative 
air street sweeping 

As needed Surface infiltration test indicates 
poor performance or water is 
ponding on pavement surface 
during rainfall 

Pavement should be swept with a 
vacuum power or regenerative air 
street sweeper to restore 
infiltration rates. 
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A.4 ROCK INFILTRATION SWALE 

 
Location: Seaside Ridge Development, Encinitas, California. 

Figure A.4-1. Rock Infiltration Swale. 

A.4.1 DESIGN 
The design of rock infiltration swales can be broken down to a nine-step process. Table A.4-1 summarizes 
the steps, which this chapter describes in greater detail. 

0045939



PAGE A-50 APPENDIX A. INTEGRATED MANAGEMENT PRACTICE DESIGN GUIDANCE 

Table A.4-1. Rock infiltration swale iterative design step process 

Design step 

Design component/ 

consideration General specification 

1 Integrated 

Management 

Practice (IMP) 

Siting 

(A-51) 

Layout and site 
incorporation 

Based on available space and maintenance access, incorporate 
into parking lot islands, medians, and perimeter; install along the 
roadway right-of-way; incorporate as landscaped areas 
throughout the property. 

2 Determine IMP 

Function and 

Configuration 

(A-52) 

Impermeable liner If noninfiltrating, use an impermeable clay layer, geomembrane 
liner, and concrete (as described in Common Design Elements).  

Underdrain (required if 
subsoil infiltration rate 
is less than 0.5 inches 
per hour [in/hr], as in 
hydrologic soil groups 
C and D [HSG C & D]) 

Schedule 40 PVC pipe with perforations (slots or holes) every 6 
inches. The 4-inch diameter lateral pipes should join a 6-inch 
collector pipe, which conveys drainage to the downstream storm 
network. Provide cleanout ports/observation wells for each 
underdrain pipe (see Common Design Elements).  

Internal water storage 
(IWS) 

If using underdrain and infiltration, elevate the outlet to create a 
sump for additional moisture retention to promote plant survival 
and enhanced treatment. Top of IWS should be greater than 18 
inches below surface. 

No underdrain If design is fully infiltrating, ensure that subgrade compaction is 
minimized. 

Lateral hydraulic 
restriction barriers 

Use a geomembrane, concrete, or bentonite clay to restrict lateral 
flows to adjacent subgrades, foundations, or utilities. 

3 Determine IMP 

Sizing Approach 

(A-54) 

Flow-based (common 
SUSMP methodology) 

Refer to chapters 2 and 4 of the County SUSMP for appropriate 
sizing factors to determine surface area, ponding depth, and 
media depth. Step 4 of this design guidance section can be 
skipped when using this method. 

Volume-based (water 
quality methodology) 

Per the County SUSMP, the volume of the 24-hour 85th percentile 
storm is required for the water quality treatment method. 

4 Size the System 

(A-54) 

Temporary ponding 
depth  

6 to 18 inches (6 to 12 inches near schools or in residential 
areas); average ponding depth of 9 inches is recommended. 

Soil media depth 1.5 to 4 feet (deeper for better pollutant removal, hydrologic 
benefits, and deeper rooting depths). 

Slope and grade 
control 

If necessary, use check dams to maintain maximum 2.5 percent 
bed slope. Install a 4-inch-deep layer of ASTM No. 57 stone 
(underlain by filter fabric) extending 2 feet downslope from check 
dam to prevent erosion. 

Surface area 

(volume-based water 
quality) 

Find surface area required to store treatment volume within 
temporary ponding depth, soil media depth, and gravel drainage 
layer depth (media porosity ≈ 0.35 and gravel porosity ≈ 0.4). 
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Design step 

Design component/ 

consideration General specification 

5 Specify Soil 

Media 

(A-54) 

Composition and 
texture (by volume) 

65 percent sand, 20 percent sandy loam, and 15 percent compost 
(from vegetation-based feedstock). Animal wastes or by-products 
should not be applied. 

Permeability 5 in/hr infiltration rate for the flow-based SUSMP method (1–6 
in/hr for alternative designs, as approved by local jurisdiction). 

Chemical composition Total phosphorus < 15 parts per million (ppm); pH 6 to 8; cation 
exchange capacity > 5 milliequivalents per 100 grams (meq/100 
g) of soil; organic matter content < 5 percent by weight. 

Drainage layer Separate soil media from underdrain layer with 2 to 4 inches of 
washed sand, followed by 2 inches of choking stone (ASTM No. 
8) over a 1.5-foot envelope of ASTM No. 57 stone. 

6 Design Inlet and 

Pretreatment 

(A-54) 

Inlet Provide stabilized inlets (see Common Design Elements). 

Pretreatment Install rock-armored forebay (concentrated flow), gravel fringe and 
vegetated filter strip (sheet flow), or vegetated swale. 

7 Select and 

Design 

Overflow/Bypass 

Method 

(A-54) 

Outlet configuration  Online: All runoff is routed through system; install an elevated 
overflow structure or weir at the elevation of maximum ponding. 

Offline: Only treated volume is diverted to system; install a 
diversion structure or allow bypass of high flows (see Common 
Design Elements). 

Hydromodification 
control 

Provide additional storage and size an appropriate nonclogging 
orifice or weir to dewater detention volume. 

8 Select Surface 

Material 

(A-55) 

Cobble or gravel Surface should be stabilized with gravel or decorative cobble. 

9 Design for Multi-

Use Benefits  

(A-55) 

Additional benefits Include features to enhance habitat, aesthetics, and public 
education. 

 

A.4.1.1 STEP 1. IMP SITING 
Rock infiltration swales can be incorporated in many places to help achieve more than one project-level 
or watershed-scale objective, including the following: 

 Landscaped parking lot islands 

 Between parking stalls in parking lots 

 In rights-of-way along roads 

A rock infiltration swale’s configuration will determine the required components. Figure A.4-2 shows an 
example of the components of a typical rock infiltration swale. When siting, consideration must always be 
given to provide access for routine, intermittent, and rehabilitative maintenance activities. 
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Rock infiltration swales can be combined with other integrated management practices (IMPs) to form a 
treatment train that can enhance water quality treatment and reduce runoff volume and rate. 

 

Figure A.4-2. Rock infiltration swale components. 

A.4.1.2 STEP 2. DETERMINE IMP FUNCTION AND CONFIGURATION 
Rock infiltration swale configuration selection should follow the selection matrix outlined in the 
Bioretention section (A.1.1.2). Figure A.4-3 through Figure A.4-6 illustrate the recommended 
configurations. 

 

Figure A.4-3. Configuration 1 – Infiltration rock infiltration swale with no underdrain. 
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Figure A.4-4. Configuration 2 – Infiltration rock infiltration swale with upturned underdrain. 

 

 

Figure A.4-5. Configuration 3 – Infiltration rock infiltration swale with underdrain on the subgrade. 
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Figure A.4-6. Configuration 4 – Filtration rock infiltration swale with impermeable liner and 
underdrain on the subgrade. 

A.4.1.3 STEP 3. DETERMINE IMP SIZING APPROACH 
The rock infiltration swale must be sized according to the methods outlined in the County SUSMP. The 
SUSMP allows a flow-based sizing and volume-based sizing methodology. If sizing using the flow-based 
methodology, chapters 2 and 4 of the County SUSMP present relevant sizing regulatory requirements, 
and step 4 of this design guidance section can be bypassed. If sizing using the volume-based 
methodology, step 4 of this section presents relevant sizing requirements. 

A.4.1.4 STEP 4. SIZE THE SYSTEM (VOLUME-BASED) 
Rock infiltration swales should be sized following the methods outlined in the Bioretention swale section 
(A.2.1.4). 

A.4.1.5 STEP 5. SPECIFY SOIL MEDIA 
Soil media specifications should meet the requirements outlined in the Bioretention section (A.1.1.5). 

A.4.1.6 STEP 6. DESIGN INLET AND PRETREATMENT CONFIGURATION 
Inlet and pretreatment specifications should meet the requirements outlined in the Bioretention section 
(A.1.1.6). 

A.4.1.7 STEP 7. SELECT THE APPROPRIATE OVERFLOW/BYPASS 
Overflow/bypass methods should follow the guidance given in the Bioretention section (A.1.1.7). 
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A.4.1.8 STEP 8. SELECT SURFACE MATERIAL 
Surface must be gravel or decorative stone that covers all exposed earth. Size is not specified, because 
most gravels and cobbles have naturally high infiltration capacity because of high available void space. 

A.4.1.9 STEP 9. DESIGNING FOR MULTI-USE BENEFITS 
Multi-use benefits are the same as those outlined in the Bioretention section (A.1.1.9). 

A.4.2 CRITICAL CONSTRUCTION CONSIDERATIONS 
Construction technique and sequencing should follow the Bioretention section (A.1.2) and chapter 4. 

A.4.3 OPERATIONS AND MAINTENANCE 
Operation and maintenance tasks follow those outlined in the Bioretention section (A.1.3), with the 
exception of items related to plant care. 

A.4.4 REFERENCES 
County of San Diego. 2012. County of San Diego SUSMP: Standard Urban Stormwater Mitigation Plan 

Requirements for Development Applications. 
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf. 
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A.5 FLOW-THROUGH PLANTERS 

 
Location: 8th Ave & Mark Lane, San Diego, California. 

Figure A.5-1. Flow-through planter. 

A.5.1 DESIGN 
The design of a flow-through planter can be broken down to a nine-step process. Table A.5-1 summarizes 
the steps, which this chapter describes in greater detail. 
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Table A.5-1. Flow-through planter iterative design step process 

Design step 

Design component/ 

consideration General specification 

1 Integrated 

Management 

Practice (IMP) 

Siting 

(A-58) 

Layout and site 
incorporation 

Based on available space and maintenance access, incorporate 
along perimeter of buildings, along the road right-of-way, or near 
the outlet of a vegetated (green) roof or cistern. 

2 Determine IMP 

Function and 

Configuration 

(A-58) 

Impermeable liner Flow-through planters are typically contained in a concrete vault 
(as described in Common Design Elements). 

Underdrain (required) Schedule 40 PVC pipe with perforations (slots or holes) every 6 
inches. The 4-inch diameter lateral pipes should join a 6-inch 
collector pipe, which conveys drainage to the downstream storm 
network. Provide cleanout ports/observation wells for each 
underdrain pipe (see Common Design Elements).  

Internal water storage 
(IWS) 

With plant selection, the outlet can be slightly elevated to create a 
sump for additional moisture retention to promote plant survival 
and enhanced treatment. Top of IWS should be greater than 18 
inches below surface. 

3 Determine IMP 

Sizing Approach 

(A-60) 

Flow-based (common 
SUSMP methodology) 

Refer to Chapters 2 and 4 of the County SUSMP for appropriate 
sizing factors to determine surface area, ponding depth, and 
media depth. Step 4 of this design guidance section can be 
skipped when using this method. 

Volume-based (water 
quality methodology) 

Per the County SUSMP, the volume of the 24-hour 85th percentile 
storm is required for the water quality treatment method. 

4 Size the System 

(A-60) 

Temporary ponding 
depth  

6 to 18 inches (6 to 12 inches near schools or in residential 
areas); average ponding depth of 9 inches is recommended. 

Soil media depth 1.5 to 4 feet (deeper for better pollutant removal, hydrologic 
benefits, and deeper rooting depths). 

Surface Area 

(Volume-based Water 
Quality) 

Find surface area required to store treatment volume within 
temporary ponding depth, soil media depth, and gravel drainage 
layer depth (media porosity ≈ 0.35 and gravel porosity ≈ 0.4). 

5 Specify Soil 

Media 

(A-60) 

Composition and 
texture 

65 percent sand, 20 percent sandy loam, and 15 percent compost 
(from vegetation-based feedstock). Animal wastes or by-products 
should not be applied. 

Permeability 5 inches per hour (in/hr) infiltration rate for the flow-based SUSMP 
method (1–6 in/hr for alternative designs, as approved by local 
jurisdiction). 

Chemical composition Total phosphorus < 15 parts per million (ppm); pH 6-8; cation 
exchange capacity > 5 milliequivalents per 100 grams (meq/100 
g) of soil; organic matter content < 5 percent by weight. 

Drainage layer Separate soil media from underdrain layer with 2 to 4 inches of 
washed sand, followed by 2 inches of choking stone (ASTM No. 
8) over a 1.5-foot envelope of ASTM No. 57 stone. 
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Design step 

Design component/ 

consideration General specification 

6 Design Inlet and 

Pretreatment 

(A-60) 

Inlet Provide stabilized inlets (see Common Design Elements). 

Pretreatment Rooftop runoff: Minimal pretreatment is required. 

Paved surface runoff: Follow pretreatment recommendations in 
the Bioretention section. 

7 Select and 

Design 

Overflow/Bypass 

Method 

(A-60) 

Outlet configuration  Online: All runoff is routed through system; install an elevated 
overflow structure or weir at the elevation of maximum ponding. 

Offline: Only treated volume is diverted to system; install a 
diversion structure or allow bypass of high flows. 

Hydromodification 
control 

Provide additional storage and size an appropriate nonclogging 
orifice or weir to dewater detention volume. 

8 Select Mulch and 

Vegetation 

(A-60) 

Mulch Dimensional chipped hardwood or triple shredded, well-aged 
hardwood mulch 3 inches deep. 

Vegetation See Plant Palette (Appendix E). 

9 Design for Multi-

Use Benefits 

(A-60) 

Additional benefits Include features to enhance habitat, aesthetics, public education, 
and shade. 

 

A.5.1.1 STEP 1. IMP SITING 
Flow-through planters can be incorporated in many places to help meet more than one project-level or 
watershed-scale objective, including the following: 

 Along building perimeters and downspouts 

 In landscaped parking lot islands 

 Between parking stalls in parking lots 

 In rights-of-way along roads 

A.5.1.2 STEP 2. DETERMINE IMP FUNCTION AND CONFIGURATION 
Because they have an impermeable base, flow-through planters are always required to have an 
underdrain. Using appropriate plants, a shallow internal water storage (IWS) zone can be installed to 
retain moisture. Figure A.5-2 and Figure A.5-3 show the profiles of the two configuration options. 
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Figure A.5-2. Configuration 1 – Filtration flow-through planter with upturned underdrain for IWS. 

 

Figure A.5-3. Configuration 2 – Filtration flow-through planter with underdrain on the subgrade. 
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A.5.1.3 STEP 3. DETERMINE IMP SIZING APPROACH 
The flow-through planter must be sized according to the methods outlined in the County SUSMP. The 
SUSMP allows a flow-based sizing and volume-based sizing methodology. If sizing using the flow-based 
methodology, chapters 2 and 4 of the County SUSMP present relevant sizing regulatory requirements, 
and step 4 of this design guidance section can be bypassed. If sizing using the volume-based 
methodology, step 4 of this section presents relevant sizing requirements. 

A.5.1.4 STEP 4. SIZE THE SYSTEM (VOLUME-BASED) 
Flow-through planters should be sized following the methods outlined in the Bioretention section 
(A.1.1.4). 

A.5.1.5 STEP 5. SPECIFY SOIL MEDIA 
Soil media specifications should meet the requirements outlined in the Bioretention section (A.1.1.5). 

A.5.1.6 STEP 6. DESIGN INLET AND PRETREATMENT 
For flow-through planters located within a right-of-way, inlet and pretreatment specifications should meet 
the requirements outlined in the Bioretention section (A.1.1.6). 

When flow-through planters are located adjacent to a building, downspouts can be directed to drain into 
the flow-through planter. Care should be taken to protect the material at the inlet by ensuring a maximum 
flow rate of 3 cubic feet per second or by installing stone, splash block, or other erosion protection 
measures for higher flows. Downspouts can also be upturned to allow the water to bubble up into the 
flow-through planter in a diffuse manner. Figure A.5-4 shows a typical downspout inlet configuration. 

A.5.1.7 STEP 7. SELECT AND DESIGN OVERFLOW/BYPASS METHOD 
Overflow/bypass methods should follow the guidance given in the Bioretention section (A.1.1.7). 

A.5.1.8 STEP 8. SELECT MULCH AND VEGETATION 
Mulch and vegetation specifications should meet the requirements outlined in the Bioretention section 
(A.1.1.8). 

A.5.1.9 STEP 9. DESIGN FOR MULTI-USE BENEFITS 
Multi-use benefits are the same as those outlined in the Bioretention section (A.1.1.9). 
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Figure A.5-4. Flow-through planter inlet configuration. 

A.5.2 CRITICAL CONSTRUCTION CONSIDERATIONS 
Construction technique and sequencing should follow the Bioretention section (A.1.2) and chapter 4. 

A.5.3 OPERATIONS AND MAINTENANCE 
Operation and maintenance tasks follow those outlined in the Bioretention section (A.1.3). 

A.5.4 REFERENCES 
County of San Diego. 2012. County of San Diego SUSMP: Standard Urban Stormwater Mitigation Plan 

Requirements for Development Applications. 
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf. 
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A.6 VEGETATED (GREEN) ROOFS 

 
Location: County of San Diego Operations Center, San Diego, California. 

Figure A.6-1. Vegetated (green) roof. 

A.6.1 DESIGN 
The design of a vegetated (green) roof can be broken down to a nine-step process. Table A.6-1 
summarizes the basic design steps, which are described in more detail below. Additional design guidance 
can be consulted in the Design Guidelines and Maintenance Manual for Green Roofs in the Semi-Arid 
and Arid West (Tolderlund 2010). 

0045952



COUNTY OF SAN DIEGO LOW IMPACT DEVELOPMENT HANDBOOK  PAGE A-63 

Table A.6-1. Vegetated (green) roof iterative design step process 

Design step 

Design component/ 

consideration General specification 

1 Determine 

Vegetated Roof 

Type  

(A-64) 

Extensive Shallow growing media (4 to 6 inches), small drought tolerant 
vegetation, no irrigation needed. 

Intensive 
Growing media more than 6 inches, regular irrigation required, 
deeper rooted vegetation. Contact qualified professional with 
experience designing intensive vegetated roofs. 

2 Determine 

Integrated 

Management 

Practice (IMP) 

Treatment Volume 

Runoff calculations Per chapter 2 of the County SUSMP, the volume of the 24-hour 
85th percentile storm is required for the water quality treatment 
method. 

3 Determine 

Structural Capacity 

of Roof 

(A-65) 

Underlying roof deck 
and building structure 

Evaluate proposed or existing building and roof structure to 
determine additional dead and live load capacity available to 
accommodate green roof installation. 

4 Specify 

Impermeable Liner 

and Root Barrier 

(A-65) 

Roof liner Select waterproof liner. Conventional roof waterproofing tar is 
typically sufficient but can be supplemented with waterproof 
geomembranes if desired. 

Root barrier Select root barrier. Geomembranes used as waterproof liners 
can sometimes double as root barriers. 

5 Specify Drainage 

Layer 

(A-65) 

Aggregated Minimum 2 inches of clean washed No. 8 stone or alternative 
lightweight, high-porosity, inorganic or synthetic aggregate. 
Geotextile fabric should be installed between the media and the 
aggregate. 

Manufactured Select drainage layer specified for green roof applications that 
incorporates minimum of 0.75 inches of retention storage of 
rainfall. Geotextile fabric should be installed between the media 
and the drainage layer. 

6 Design Outlet 

Components 

(A-66) 

Roof drains Provide roof drains or scuppers consistent with local building 
codes. Surround outlets with minimum of 12 inches of high-
porosity drainage material (washed ASTM No. 57 stone or 
comparable). 

7 Specify Media 

(A-66) 

Depth  Minimum 4-inch depth (intensive vegetated roofs). 

Composition Media should consist of well-drained, high-porosity mix of 
primarily lightweight aggregate. (Preferred media is site specific, 
but expanded mineral materials are typically specified for 
intensive vegetative roofs.) 

pH = 6.5–8.0, cation exchange capacity greater than 10 
milliequivalents per 100 grams (meq/100 g). 

8 Select Vegetation 

(A-67) 

Low growing, drought-
tolerant species 

See Plant Palette (Appendix E). 

9 Design for Multi-

Use Benefits  

(A-67) 

Additional benefits Include features to enhance habitat, aesthetics, public 
education, recreation opportunities, and energy savings. 
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A.6.1.1 STEP 1. DETERMINE VEGETATED ROOF TYPE 
Vegetated roofs can be categorized into two basic types; extensive and intensive. The following 
subsections describe each type of vegetated roof. 

A.6.1.1.1 EXTENSIVE VEGETATED ROOF 

An extensive vegetated roof typically has the following characteristics: 

 Includes 6 inches of media or less. 

 Has shallow rooting and xeric vegetation. 

 Requires little to no irrigation. If irrigation is required, typically drip irrigation is used. 

 Contributes minimal loads to the rooftop. 

Figure A.6-2 shows an example of an extensive vegetated roof. 

 
Location: Fallbrook Library, Fallbrook, California. 

Figure A.6-2. Extensive vegetated roof. 

0045954



COUNTY OF SAN DIEGO LOW IMPACT DEVELOPMENT HANDBOOK  PAGE A-65 

A.6.1.1.2 INTENSIVE VEGETATED ROOF 

An intensive vegetated roof typically has the following characteristics: 

 Includes more than 6 inches of media. 

 Uses deep-rooting plants. 

 Irrigation likely needed. Native plants can minimize irrigation requirements. 

 Contributes significant loads to the roof structure requiring significant structural strength and 
design. 

 Acts as an amenity with park-like features. 

A.6.1.2 STEP 2. DETERMINE IMP TREATMENT VOLUME 
Vegetated roofs must be sized to fully capture the desired or required design storm volume. Relevant 
sizing regulatory requirements are presented in chapter 2 of the County SUSMP. 

A.6.1.3 STEP 3. DETERMINE STRUCTURAL CAPACITY OF ROOF 
A qualified structural engineer should be consulted to determine the structural capacity of the proposed 
vegetated roof that would be necessary to withstand the additional dead and live loadings resulting after 
installation. Typical dead weight loading of fully saturated systems for intensive and extensive 
installations are found in Table A.6-2. 

Table A.6-2. Typical dead weight of fully saturated vegetated (green roof) systems 

Vegetated roof type Typical dead loading 

Intensive 15 to 55 pounds per square foot 

Extensive 75 to 150 pounds per square foot 

Source: Tolderlund 2010. 

A.6.1.4 STEP 4. SPECIFY IMPERMEABLE LINER AND ROOT BARRIER 
As with all roofs, a watertight barrier must be provided to prevent rainwater from infiltrating into the 
underlying structure. Watertight tar surfaces (conventionally used for roof sealing) are usually sufficient 
impermeable liners, but additional plastic or rubber membranes can be placed over the tar for added 
protection. The liner should be resistant to heat, desiccation, and ultraviolet radiation. A root barrier 
should be specified and placed directly above the impermeable liner or, alternatively, above an optional 
insulation layer that can be placed directly on the liner. 

A.6.1.5 STEP 5. SPECIFY DRAINAGE LAYER 
A drainage layer, also known as a drainage net or sheet drain, is necessary to convey excess rainwater to 
the roof drains. This layer will also maintain an aerobic root zone for plant health. Geotextile should be 
placed between the media and the drainage layer to prevent migration of media and act as a root barrier. 
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Geotextiles containing chemicals that prevent root penetration can be used to prevent root systems from 
infiltrating and clogging the drainage layer. Figure A.6-3 depicts a typical green roof cross section. 

 

Figure A.6-3. Typical extensive green roof profile. 

A.6.1.6 STEP 6. DESIGN OUTLET COMPONENTS 
As with all roofs, components must be incorporated in the roof structure to allow excess runoff to drain 
off the rooftop and away from the building. Outlet types for vegetated roofs include the following: 

 Internal roof drains 

 Roof scuppers along roof perimeters 

Roof drain components should be designed to comply with local building codes. To prevent clogging and 
provide adequate conveyance, green roof vegetation and soil media should be set back a minimum of 
12 inches from roof drains. A screen, gravel apron of washed No. 57 stone (or comparable), or other 
alternative high-porosity material, can be placed around the roof drain to discourage overflow flooding. 

A.6.1.7 STEP 7. SPECIFY MEDIA 
Soil media for vegetated roofs should have the following characteristics: 

 Well-drained and aerated 

 High porosity 

 High nutrient holding capacity (cation exchange capacity) 

 Permanent (nonbiodegrading) 

 Lightweight 

 Windproof 

 Stable (must support plants) 
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Several media types are available from green roof component suppliers, but generally expanded 
lightweight aggregates are preferred (e.g., expanded slate, expanded shale, expanded clay, terra cotta). For 
extensive green roofs, a minimum of 4 inches of media should be provided. The specifications Table 
A.6-3 provides are example parameters that should be specified on design plans. Intensive green roofs 
should also employ lightweight aggregate media, but structural capacity generally allows a wider range of 
soil materials. 

Table A.6-3. Example green roof media specifications 

Parameter Specification 

Noncapillary pore space at field capacity 15% (vol) 

Moisture content at field capacity  12% (vol) 

Maximum media water retention  30% (vol) 

Alkalinity, CaCO3 equivalents  2.5% 

Total organic matter by wet combustion  3–15% (dry wt.) 

pH  6.5–8.0 

Soluble salts  6 mmhos/cm 

Cation exchange capacity  10 meq/100g 

Saturated hydraulic conductivity for single media assemblies 0.05 in/min 

Clay fraction (2 micron) 0  

Pct. passing US#200 sieve (i.e., silt fraction) 5%  

Pct. passing US#60 sieve 10%  

Pct. passing US#18 sieve 5%–50%  

Pct. passing 1/8-inch sieve 20%–70%  

Pct. passing 3/8-inch sieve 75%–100% 

Source: based on East Baton Rouge Parish 2007. 

A.6.1.8 STEP 8. SELECT VEGETATION 
Green roof vegetation should consist of low-growing, highly drought-tolerant species that can survive in 
the harsh environment of a rooftop. Common vegetation types include grasses and succulents. 

Appendix E includes a full plant list. 

A.6.1.9 STEP 9. DESIGN FOR MULTI-USE BENEFITS 
In addition to enhancing biodiversity and beautifying the urban environment with native vegetation, the 
following components can be incorporated into vegetated roofs to promote multi-use benefits: 

 Simple signage or information kiosks can educate the public about the benefits of watershed 
protection measures or provide a guide for native plant and wildlife identification. 

 Bird and butterfly feeders can be used to attract wildlife to the vegetated roof. 
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 Sculptures and other art can be installed on the vegetated roof; outlet structures can be painted 
lively colors. 

 Intensive vegetated roofs can be equipped with pedestrian cross-paths or benches for wildlife 
viewing. 

 Vegetation with canopy cover can provide shade, localized cooling, and noise dissipation. 

 Vegetated roofs can reduce energy use and the heat island effect. 

A.6.2 CRITICAL CONSTRUCTION CONSIDERATIONS 
Green roofs’ unique nature requires construction considerations that are not applicable to landscape-based 
integrated management practices (IMPs). Examples include: 

 Providing access for installation, inspection, and maintenance 

 Considering supplemental irrigation during plant establishment 

 Ensuring visitor safety 

A.6.3 OPERATIONS AND MAINTENANCE 
Vegetated roofs require regular plant, soil, and drainage layer maintenance to ensure optimum filtration, 
storage, and pollutant removal capabilities. Table A.6-4 provides a detailed list of maintenance activities. 

Table A.6-4. Inspection and maintenance activities for vegetated roofs 

Task Frequency 

Indicator maintenance is 

needed Maintenance notes 

Media Inspection Two times per 
year  

Internal erosion of media from 
runoff or wind scour, exposed 
underlayment components 

Replace eroded media and vegetation. 
Adopt additional erosion prevention 
practices as appropriate. 

Liner Inspection One time per year Liner is exposed or tenants have 
experienced leaks 

Evaluate liner for cause of leaks. 
Repair or replace as necessary.  

Outlet Inspection Two times per 
year 

Accumulation of litter and debris 
around the roof drain or scupper 
or standing water in adjacent 
areas 

Litter, leaves, and debris should be 
removed to reduce the risk of outlet 
clogging. If sediment has accumulated 
in the gravel drain buffers, remove and 
replace the gravel. 

Vegetation 

Inspection 

One time per year Dead plants or excessive open 
areas on green roof 

Within the first year, 10 percent of 
plants can die. Survival rates increase 
with time. 

Invasive 

Vegetation 

Two times per 
year 

Presence of unwanted or 
undesirable species 

Remove undesired vegetation. 
Evaluate green roof for signs of 
excessive water retention.  

Temporary 

Watering 

One time every 2 
to 3 days for first 
1 to 2 months 

Until established and during 
severe drought 

Watering after the first year might be 
required. 
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A.6.4 REFERENCES 
County of San Diego. 2012. County of San Diego SUSMP: Standard Urban Stormwater Mitigation Plan 
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East Baton Rouge Parish. 2007. Chapter 7. East Baton Rouge Parish Stormwater BMP Manual. Accessed 
January 7, 2013. http://brgov.com/dept/planning/WWS/pdf/bmp7.pdf. 
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and Arid West. University of Colorado, Denver, CO. 
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A.7 SAND FILTERS 

 
Location: San Antonio, Texas. 

Figure A.7-1. Surface sand filter treats parking lot runoff. 

A.7.1 DESIGN 
The design of a sand filter can be broken down to an eight-step process. Table A.7-1 summarizes the 
steps, which this chapter describes in more detail. 
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Table A.7-1. Sand filter iterative design step process 

Design step 

Design component/ 

consideration General specification 

1 Determine 

Integrated 

Management 

Practice (IMP) 

Configuration 

(A-72) 

Sand filter type Surface sand filter: Installed in shallow depressions on surface. 
Require pretreatment by vegetated swales, filter strips, or 
forebay. 

Subsurface sand filter: Installed along edges of roads or parking 
lots to conserve space. Must include a sedimentation chamber 
for pretreatment. 

2 Determine IMP 

Function 

(A-72) 

Impermeable liner If noninfiltrating, use an impermeable clay layer, geomembrane 
liner, and concrete (as described in Common Design Elements). 

Underdrain (required if 
subsoil infiltration rate 
is less than 0.5 inches 
per hour [in/hr], as in 
hydrologic soil groups 
C and D [HSG C & D]) 

Schedule 40 PVC pipe with perforations (slots or holes) every 6 
inches. The 4-inch diameter lateral pipes should join a 6-inch 
collector pipe, which conveys drainage to the downstream storm 
network. Provide cleanout ports/observation wells for each 
underdrain pipe (see Common Design Elements).  

Internal water storage 
(IWS) 

If using underdrain and infiltration, elevate the outlet to create a 
sump for additional moisture retention to promote plant survival 
and enhanced treatment. Top of IWS should be greater than 18 
inches below surface. 

No underdrain If design is fully infiltrating, ensure that subgrade compaction is 
minimized. 

Lateral hydraulic 
restriction barriers 

Use a geomembrane, concrete, or bentonite clay to restrict 
lateral flows to adjacent subgrades, foundations, or utilities. 

3 Determine IMP 

Sizing Approach 

(A-9) 

Flow-based (common 
SUSMP methodology) 

Refer to chapters 2 and 4 of the County SUSMP for appropriate 
sizing factors to determine surface area, ponding depth, and 
media depth. Step 4 of this design guidance section can be 
skipped when using this method. 

Volume-based (water 
quality methodology) 

Per the County SUSMP, the volume of the 24-hour 85th 
percentile storm is required for the water quality treatment 
method. 

4 Size the System 

(A-73) 

Temporary ponding 
depth  

6 to 18 inches (6 to 12 inches near schools or in residential 
areas); average ponding depth of 9 inches is recommended. 

Soil media depth 1.5 to 4 feet (deeper for better pollutant removal, hydrologic 
benefits, and deeper rooting depths). 

Surface area 
(water quality) 

Find surface area required to store treatment volume within 
temporary ponding depth, soil media depth, and gravel drainage 
layer depth (media porosity ≈ 0.35 and gravel porosity ≈ 0.4). 

5 Specify Soil 

Media 

(A-73) 

Gradation Washed concrete sand (ASTM C-33) free of fines, stones, and 
other debris. 

Chemical composition Total phosphorus < 15 parts per million (ppm); pH 6-8; cation 
exchange capacity > 5 millieqivalents per 100 grams (meq/100 
g) of soil. 

Drainage layer Separate soil media from underdrain layer with 2 to 4 inches of 
washed sand, followed by 2 inches of choking stone (ASTM No. 
8) over a 1.5-foot envelope of ASTM No. 57 stone. 
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Design step 

Design component/ 

consideration General specification 

6 Design Inlet and 

Pretreatment 

(A-73) 

Inlet Provide stabilized inlets (see Common Design Elements). 

Pretreatment Install rock-armored forebay (concentrated flow), gravel fringe 
and vegetated filter strip (sheet flow), or vegetated swale. 

7 Select and 

Design 

Overflow/Bypass 

Method 

(A-74) 

Outlet configuration  Online: All runoff is routed through system; install an elevated 
overflow structure or weir at the elevation of maximum ponding. 

Offline: Only treated volume is diverted to system; install a 
diversion structure or allow bypass of high flows (see Common 
Design Elements). 

Hydromodification 
control 

Provide additional storage and size an appropriate nonclogging 
orifice or weir to dewater detention volume. 

8 Design for Multi-

Use Benefits  

(A-74) 

Additional benefits Include features to enhance aesthetics and public education. 

 

A.7.1.1 STEP 1. DETERMINE IMP CONFIGURATION 
Two basic configurations are available for sand filters: surface or subsurface. The following sections 
describe each configuration. 

A.7.1.1.1 SURFACE SAND FILTER 

Surface sand filters generally have the following characteristics: 

 Require pretreatment of runoff to remove large solids and reduce entering velocity through a 
vegetated swale or filter strip 

 Can be integrated as a recreational facility or open space 

 Surface exposure to sunlight increases removal of pathogens 

A.7.1.1.2 SUBSURFACE SAND FILTER 

Subsurface sand filters generally have the following characteristics: 

 Require very little surface space and are easily incorporated at the edge of parking lots and 
roadways 

 Require pretreatment of runoff to remove large solids and reduce entering velocity through a 
sedimentation chamber that is a minimum of 1.5 feet wide 

A.7.1.2 STEP 2. DETERMINE IMP FUNCTION 
Sand filter function selection should follow the selection matrix outlined in the Bioretention section 
(A.1.1.2). 

0045962



COUNTY OF SAN DIEGO LOW IMPACT DEVELOPMENT HANDBOOK  PAGE A-73 

A.7.1.3 STEP 3. DETERMINE IMP SIZING APPROACH 
The sand filter must be sized according to the methods outlined in the County SUSMP. The SUSMP 
allows a flow-based sizing and volume-based sizing methodology. If sizing using the flow-based 
methodology, chapters 2 and 4 of the County SUSMP present relevant sizing regulatory requirements, 
and step 4 of this design guidance section can be bypassed. If sizing using the volume-based 
methodology, step 4 of this section presents relevant sizing requirements. 

A.7.1.4 STEP 4. SIZE THE SYSTEM 
Sand filters should be sized following the methods outlined in the Bioretention section (A.1.1.4). 

A.7.1.5 STEP 5. SPECIFY SOIL MEDIA 
The soil media should be highly permeable and meet the criteria Table A.7-2 provides. 

Table A.7-2. Sand filter soil media specifications 

Parameter Specification 

Gradation Media in the sand filter should consist of clean washed concrete sand (passing a one-
quarter-inch sieve) per ASTM C-33. 

Total phosphorus High levels of phosphorus in the media have been identified as the main cause of IMPs 
exporting nutrients. All media should be analyzed for background levels of nutrients. 
Total phosphorus should not exceed 15 ppm. 

 

A.7.1.6 STEP 6. DESIGN INLET AND PRETREATMENT 
Erosive velocities, concentrated flows, and high sediment loads are detrimental to sand filters. The 
following table outlines design guidance and considerations for surface and subsurface sand filters. 

Table A.7-3. Inlet/Pretreatment configuration details 

Design Element Surface Sand Filter Subsurface Sand Filter 

Pretreatment 

Methods 

Vegetated swales, filter strips Sedimentation chamber 

High-Flow 

Diversions 

Divert volumes that exceed the water 
quality volume away from the sand filter to 
prevent excessive loading. 

Divert volumes that exceed the water 
quality volume away from the sand filter to 
prevent excessive loading. 

Flow Entry 

Dispersion 

Level spreader Level spreader 

Dewatering Infiltration, evaporation, and underdrains 
(if installed) 

Perforated vertical riser in sedimentation 
chamber. Protect with a gravel envelop and 
trash rack. 
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A.7.1.7 STEP 7. SELECT AND DESIGN OVERFLOW/BYPASS METHOD 
Overflow/bypass methods should follow the guidance given in the Bioretention section (A.1.1.7). 

A.7.1.8 STEP 8. DESIGN FOR MULTI-USE BENEFITS 
Sand filters can be enhanced by incorporating the following design elements: 

 Surface sand filters can be designed to provide space for recreational use or open-space parks. 

 Subsurface filters can be installed below infrastructure, allowing for continued surface use. 

 Simple signage or information kiosks can educate the public about the benefits of watershed 
protection measures. 

 Sculptures and other art can be installed in the sand filter; outlet structures can be painted lively 
colors. 

 Ornamental plants can be cultivated along the perimeter. (Invasive plants should be avoided.) 

 Volunteer groups can be organized to perform basic maintenance as an opportunity to raise public 
awareness. 

A.7.2 CRITICAL CONSTRUCTION CONSIDERATIONS 
Construction technique and sequencing should follow the Bioretention section (A.1.2) and chapter 4. 

A.7.3 OPERATIONS AND MAINTENANCE 
Maintenance of sand filters is critical to the success of the system. Table A.7-4 provides a detailed list of 
maintenance activities. 

Table A.7-4. Inspection and maintenance tasks for sand filters 

Task Frequency 

Indicator maintenance is 

needed Maintenance notes 

Catchment 
inspection 

Weekly or biweekly 
with routine property 
maintenance 

Excessive sediment, trash, or 
debris accumulation on the 
surface of sand filter 

Permanently stabilize any exposed 
soil and remove any accumulated 
sediment. Adjacent pervious areas 
might need to be re-graded. 

Inlet inspection Once after first major 
rain of the season, 
then every 2 to 3 
months depending on 
observed sediment 
and debris loads 

Debris or sediment has blocked 
inlets 

Remove any accumulated material. 
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Task Frequency 

Indicator maintenance is 

needed Maintenance notes 

Sedimentation 
chamber/forebay 
inspection  

Every 2 months Sediment has reached 6 inches 
deep (install a fixed vertical 
sediment depth marker) or litter 
and debris has clogged weirs 
between sedimentation chamber 
and sand filter chamber (for 
subsurface filters) 

Remove accumulated material 
from sedimentation chamber. 
Remove and replace top 2 to 3 
inches of sand filter if necessary. 

Sand filter 
surface infiltration 
inspection 

After major storm 
events or biannually  

Surface ponding draws down in 
more than 48 hours 

Remove and replace top 2 to 3 
inches of sand filter, or as needed 
to restore infiltration capacity. 
Inspect watershed for sediment 
sources. 

Outlet inspection Once after first major 
rain of the season, 
then monthly 

Erosion or sediment deposition at 
outlet 

Check for erosion at the outlet and 
remove any accumulated 
sediment. 

Miscellaneous 
upkeep 

Twelve times per year  Tasks include trash collection, spot 
weeding, replacing soil media, and 
removing visual contamination. 

 

A.7.4 REFERENCES 
County of San Diego. 2012. County of San Diego SUSMP: Standard Urban Stormwater Mitigation Plan 

Requirements for Development Applications. 
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf. 
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A.8 CISTERNS AND RAIN BARRELS 

 
Location: Shavano Park Fire Station, San Antonio, Texas. 

Figure A.8-1. Corrugated metal cistern. 

A.8.1 DESIGN 
The design of a cistern or rain barrel can be broken into an eight-step process, as Table A.8-1 describes. 

Table A.8-1. Cistern/Rain barrel iterative design step process 

Design step 

Design component/ 

consideration General specification 

1 Determine 

Integrated 

Management 

Practice (IMP) 

Treatment 

Volume 

Runoff calculations Per chapter 2 of the County SUSMP, the volume of the 24-hour 
85th percentile storm is required for the water quality treatment 
method. 

2 Determine IMP 

Configuration 

(A-78) 

Layout and site 
configuration 

Based on volume and desired alternative uses. Incorporate next 
to buildings or underground. A foundation of gravel should be 
provided if the weight of the cistern at capacity is less than 2,000 
pounds, otherwise a concrete foundation should be provided. 
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Design step 

Design component/ 

consideration General specification 

3 Select and Size 

Inlet 

Configuration 

(A-79) 

Conveyance type Runoff should be conveyed to the cistern such that no backwater 
onto roofs occurs during the 100-year event. Two types of inlet 
configurations are available: 

Dry conveyance: Conduit freely drains to cistern with no water 
storage in pipe. 

Wet conveyance: A bend in the conduit retains water between 
rainfall events. 

4 Design 

Pretreatment 

Configuration 

(A-79) 

Inlet filter A self-cleaning inlet filter should be provided to strain out large 
debris such as leaves. Some systems incorporate built-in bypass 
mechanisms to divert high flows. 

First flush diverter A passive first flush diverter should be incorporated in areas with 
high pollutant loads to capture the first washoff of sediment, 
debris, and pollen during a rainfall event. First flush diverters are 
typically manually dewatered between events. 

5 Select and Size 

Appropriate 

Outlet and 

Overflow/Bypass 

Method 

(A-81) 

Low-flow outlet An outlet should be designed to dewater the water quality 
storage volume to a vegetated area in 2 days minimum. The 
elevation of the outlet depends on the volume of water stored for 
alternative purposes. 

Overflow or bypass Emergency overflow (set slightly below the inlet elevation) or 
bypass must be provided to route water safely out of the cistern 
when it reaches full capacity. 

6 Specify 

Cautionary 

Signage, Pipe 

Color, and 

Locking Features 

(A-82) 

Signage Signage indicating “Caution: Reclaimed Water, Do Not Drink” 
must be provided anywhere cistern water is piped or at the 
outlets. 

Pipe color and locking 
features 

All pipes conveying harvested rainwater should be Pantone color 
#512 and be labeled as “reclaimed water.” All valves should 
feature locking features. 

7 Design for Multi-

Use Benefits 

(A-82) 

Additional benefits Harvested rainwater should be used to offset potable water uses, 
such as irrigation, toilet flushing, car washing, etc. Additionally, 
educational signage and aesthetically pleasing facades should 
be specified. 

8 Additional Design 

Specifications 

(A-82) 

Vector control All inlets and outlets to the cistern must be covered with a 
1-millimeter or smaller mesh to prevent mosquito entry/egress. 

Routing water for use Regardless of gravity or pumped flow, adequate measures must 
be taken to prevent contamination of drinking water supplies. 

Makeup water supply A makeup water supply can be provided to refill the cistern to a 
desired capacity when harvested water has a dedicated use. 

Cistern material Tanks should typically be opaque to prevent algal growth. 
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A.8.1.1 STEP 1. DETERMINE THE VOLUME OF WATER OR FLOW TO TREAT 
The cistern/rain barrel must be sized to fully capture the desired or required design storm volume. Chapter 
2 of the County SUSMP presents relevant sizing regulatory requirements. 

A.8.1.2 STEP 2. DETERMINE IMP CONFIGURATION 
Cisterns are available in numerous sizes, shapes, and materials and can be custom fit to nearly any 
available space. Cisterns are designed to capture runoff from elevated surfaces, such as rooftops, and must 
be next to structures where runoff is collected (typically a downspout or other concentrated source). 
Figure A.8-2 depicts the typical components of a cistern. 

Cisterns must have a proper foundation to support the weight when they are at capacity. Two options exist 
for foundations: 

 Cisterns exerting less than 2,000 pounds per square foot: The foundation should be cleared and 
leveled. The foundation should consist of at least 6 inches of No. 57 gravel or concrete. 

 Cisterns exerting greater than 2,000 pounds per square foot: The foundation should be cleared 
and leveled. Concrete should be poured such that gravity flow can be maintained and the cistern 
can be drained to the level of the outlet valve. 

 

Figure A.8-2. Minimum design components of a rainwater harvesting system. 
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A.8.1.3 STEP 3. SELECT AND SIZE INLET CONFIGURATION 
Inlet connections can feature either dry or wet conveyance. The following subsections describe each 
configuration. 

A.8.1.3.1 DRY CONVEYANCE 

Dry conveyance freely drains downspouts to the cistern without any trapped water in the inlet pipe. 
Connections are made through the top or side of the cistern. 

Downspout pipes should be sized to convey the 100-year discharge without causing any backwater on the 
roof. 

A.8.1.3.2 WET CONVEYANCE 

Wet conveyance features a bend, causing water to be trapped in the inlet pipe between events. 
Connections are made at any point in the cistern. Inlet pipes can be buried to place the cistern further from 
the buildings. A drain should be installed at the lowest elevation of the downspout for dewatering and 
emergency maintenance. 

Downspout pipes should be sized to convey the 100-year discharge without causing any backwater on the 
roof. Watertight connections must be used to prevent leakage. 

A.8.1.4 STEP 4. DESIGN INLET PRETREATMENT CONFIGURATION 
Runoff must be filtered to remove debris and particles that can clog the water harvesting system. The 
following subsections discuss pretreatment configurations in greater detail. 

A.8.1.4.1 INLET FILTER 

Table A.8-2 outlines the inlet filter requirements. 
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Table A.8-2. Cistern inlet filter specifications 

Parameter Specification Example 

Installation 
location 

At the gutter 

 
End of the downspout 

 
Contributing area 
size filter type 

< 1,500 square feet = flow through 
filter 

 
1,500–3,000 square feet = bypass 
capable filter 

 
Self-cleaning 
screen 

45 degrees or greater as measured 
from horizontal (Nel 1996) 

See image above 

 

A.8.1.4.2 FIRST-FLUSH DIVERTER (OPTIONAL) 

Installed after the inlet filter, the first-flush diverter is designed to divert an initial volume of water away 
from the cistern to prevent small particles from clogging the outlet. They are recommended in areas 
where pollen or other fine materials might not be removed by the inlet filter. 
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The size of the diverter is typically 4 to 6 inches in diameter, with varied lengths to adjust the captured 
volume. Once the diverter is full, a valve closes and water flows to the cistern. A relief valve is required 
to drain the diverter between events to provide capacity for the next rainfall event. 

A.8.1.5 STEP 5. SELECT AND SIZE APPROPRIATE OUTLET AND 

OVERFLOW/BYPASS METHOD 
Low-flow outlets and high-flow bypass design recommendations follow in the subsequent sections. 

A.8.1.5.1 LOW-FLOW OUTLET 

The outlet of the cistern should be designed to release the volume of captured runoff at a rate below the 
design storm inflow rate. The outlet should be directed to an infiltration integrated management practice 
(IMP) such as bioretention. Infiltration requirements must follow those outlined in the Bioretention 
section (A.1.1.2.2). 

The elevation of the low-flow outlet depends on the demand for alternative water use. Table A.8-3 
outlines the two alternatives for low-flow outlet placement. 

Table A.8-3. Cistern water demand outlet configurations 

Alternative 

Water 

Demand Typical Uses 

Outlet 

Location Example Profile 

High Supplements 
potable or 
greywater 
supply. Uses 
can include 
irrigation, toilet 
flushing, and 
car washing. 

Above half the 
height as 
measured from 
the bottom. 
Creates a 
permanent 
storage 
elevation. 

 
Low to none Cistern acts 

as a 
stormwater 
management 
device solely. 

Bottom of the 
cistern. Creates 
a dewatering 
device and 
allows for 
maximum 
storage 
capacity of 
future rain 
events. 
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A.8.1.5.2 OVERFLOW/BYPASS 

All cisterns must have an overflow for runoff volumes that exceed the capacity of the cistern. The 
overflow outlet should be set slightly below the inlet elevation. 

All overflow and outlet volumes must be directed away from all structural foundations and areas where 
infiltration can have a negative impact. Overflow and bypass systems must be sized to convey the 100-
year discharge without any backwater onto the roof. 

A.8.1.6 STEP 6. SPECIFY CAUTIONARY SIGNAGE, PIPE COLOR, AND LOCKING 

FEATURES 
The International Plumbing Code specifies that clear and obvious signage must be provided when 
harvested rainwater is used. Signs should read: “Caution: Reclaimed Water, Do Not Drink” and should be 
placed where ever the water is daylighted (spouts, spigots, hoses, etc). 

All pipes and hoses used to convey harvested water should be purple in color (Pantone color #512) to 
indicate that the water is not safe to drink. All valves must be equipped with locking features. 

A.8.1.7 STEP 7. DESIGN FOR MULTI-USE BENEFITS 
Rainwater harvesting practices offer multi-use benefits by proving an alternative nonpotable water source 
while controlling runoff. Cisterns and rain barrels can be designed for multi-use benefits by doing the 
following: 

 Providing irrigation for landscape beds and vegetated IMPs 

 Offsetting nonpotable water supplies used for toilet flushing, car washing, street sweeping, and 
other uses (nonresidential cisterns only) 

 Incorporating aesthetically pleasing colors and murals 

 Incorporating creative downspout designs for low-flow practices (e.g., rain chains) 

 Using signs to raise public awareness about stormwater issues 

A.8.1.8 STEP 8. ADDITIONAL DESIGN SPECIFICATIONS 
The following considerations should be included in design plan notes and specifications. 

A.8.1.8.1 VECTOR CONTROL 

Cover inlets and outlets with a 1-millimeter or smaller filter material, such as a screen or wire mesh, to 
prevent mosquito breeding. Inlet screens should be placed downstream of the inlet filter and first flush 
diverter (if installed) to prevent clogging. Overflow/bypass screens should be hinged to allow for flows to 
bypass during high-flow events. 
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A.8.1.8.2 ROUTING WATER FOR BENEFICIAL USE 

Routing water for beneficial use typically has the following characteristics: 

 Gravity flow or pressure flow depending on application. Pumps can be installed as submersible or 
external. 

 Cistern pipes cannot use the same trenches as potable water. 

 A 2-foot lateral separation and a 1-foot vertical separation from all potable water lines are 
required. The portable water line must always pass on top of the water harvesting line. 

A.8.1.8.3 SUPPLEMENTAL WATER SUPPLY FOR DEDICATED USE 

If a cistern is used to offset nonpotable water demand, a makeup or backup water supply system is 
installed to maintain a minimum volume of water stored in the cistern. Multiple makeup systems are 
available, and the most common functions with a float and valve similar to toilet tank components. When 
the cistern drops to a certain level, the valve is opened, filling the tank up to the minimum stored volume. 
An air gap and a reduced pressure backflow device must be installed. 

A.8.1.8.4 CISTERN MATERIAL SPECIFICATION 

Rainwater harvesting tanks are typically constructed of plastic, metal, or concrete. Specified material 
controls the quality of runoff captured, aesthetics, configuration, installation, and cost. 

A.8.2 OPERATIONS AND MAINTENANCE 
Maintenance of cisterns and rain barrels is critical to the success of the system. Table A.8-4 provides a 
detailed list of maintenance activities. 

Table A.8-4. Inspection and maintenance tasks for cisterns 

Task Frequency 

Indicator 

maintenance is 

needed Maintenance notes 

Gutter and rooftop 
inspection 

Biannually and 
before heavy rains 

Inlet clogged with debris Clean gutters and roof of debris that have 
accumulated, check for leaks. 

Remove accumulated 
debris 

Monthly Inlet clogged with debris Clean debris screen to allow unobstructed 
stormwater flow into the cistern. 

Foundation 
inspection 

Biannually  Cistern leaning or soils 
slumping/eroding 

Check cistern for stability, anchor system 
if necessary. 

Structure inspection Annually Leaks and slow draining Check pipe, valve connections, and 
backflow preventers for leaks. Verify flows 
empty the structure within 24 to 48 hours. 

Add ballast Before any major 
wind-related storms 

Tank is less than half-full Add water to half full. 

Miscellaneous 
upkeep 

Annually  Make sure cistern manhole is accessible, 
operational, and secure. 
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A.8.3 REFERENCES 
County of San Diego. 2012. County of San Diego SUSMP: Standard Urban Stormwater Mitigation Plan 

Requirements for Development Applications. 
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf. 

Nel, C. 1996. Die ontwikkeling van ‘n struktuur vie die verwydering van vaste besoedeling uit 
stormwateraflope. Unpublished DTechEng thesis. Technikon Pretoria. 
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A.9 VEGETATED SWALE 

 
Location: San Diego, California. 

Figure A.9-1. Vegetated swale. 

A.9.1 DESIGN 
Vegetated swales can be used as a pretreatment device for other integrated management practices (IMPs), 
or as part of a treatment train. They should not be installed as a standalone practice for water quality 
improvement. The design of vegetated swales can be broken down to an eight-step process, as Table 
A.9-1 describes. 

Table A.9-1. Vegetated Swale iterative design step process 

Design step 

Design component/ 

consideration General specification 

1 Determine design 

flows 

Runoff flow rate Refer to chapter 2 of the County SUSMP. 

2 Adjust Preliminary 

Swale Layout to Fit 

Site 

(A-86) 

Swale dimensions Determine allowable swale dimensions, per site 
constraints. 
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Design step 

Design component/ 

consideration General specification 

3 Calculate Swale 

Cross-Sectional 

Dimensions 

(A-87) 

Bottom width, side 
slopes, and longitudinal 
slope 

Design flow depth should not exceed two-thirds the height 
of vegetation for optimum pretreatment. 

4 Determine Design 

Flow Velocity  

(A-88) 

Design velocity Velocity should be less than 1 foot per second to reduce 
risk of erosion. 

5 Calculate Swale 

Length 

(A-88) 

Residence time If designed for water quality improvement, the hydraulic 
residence time should be at least 10 minutes to promote 
sedimentation. 

6 Provide Conveyance 

Capacity for Flows 

Higher than Water 

Quality Event  

(A-88) 

10-year, 24-hour storm The 10-year, 24-hour storm should be conveyed at less 
than 3 feet per second to prevent erosion. 

7 Determine if Soils 

Need to be Amended 

(A-89) 

Permeability If additional water quality improvement and infiltration are 
desired, amend the soil with 2 inches of soil media (for 
media standards, see Bioretention Areas). 

8 Select Vegetation 

(A-89) 

Vegetation Native, noninvasive turf grasses (not bunch grasses) 
should be planted and maintained at a minimum height of 
4 inches (see Appendix E). 

 

A.9.1.1 STEP 1. DETERMINE DESIGN FLOWS 
The vegetated swale must be sized to fully convey the desired or required design storm volume and flow 
rates. Chapter 2 of the County SUSMP presents the relevant sizing regulatory requirements. 

A.9.1.2 STEP 2. ADJUST PRELIMINARY SWALE LAYOUT TO FIT SITE 
Vegetated swales can be incorporated in many places to help achieve more than one project-level or 
watershed-scale objective. Examples include the following: 

 In landscaped parking lot islands 

 Between parking stalls in parking lots 

 In rights-of-way along roads 

Swale slope should not exceed 2.5 percent. Check dams must be provided for slopes that exceed 
2.5 percent. 
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A.9.1.3 STEP 3. CALCULATE SWALE CROSS-SECTIONAL DIMENSIONS 
The flow capacity of a swale is a function of the longitudinal slope (parallel to flow), the resistance to 
flow (e.g., Manning’s roughness), and the cross-sectional area. The cross section is normally assumed 
trapezoidal, and the area is a function of the bottom width and side slopes. The flow capacity of swales 
should be such that the design water quality flow rate will not exceed a flow depth of two-thirds the 
height of the vegetation in the swale or 4 inches at the peak of the water quality design storm intensity. 

The design procedure detailed below uses a trial and error method for solving Manning’s equation for a 
trapezoidal, open channel when the longitudinal channel slope, Manning’s roughness, and design flow 
rate are known. The general Manning’s equation is as follows, assuming the design flow rate is Qwq: 

2
1

3
249.1 sAR

n
Qwq 










 

where 

Qwq = design storm flow rate (cfs) 
n = Manning’s roughness coefficient (no units) 
A = cross-sectional area of flow (ft2) 
R = hydraulic radius (ft) = area (A) divided by wetted perimeter (P) 
P = wetted perimeter, the perimeter that is in contact with the swale during the design flow 
s = longitudinal channel slope (along direction of flow) (ft/ft) 

For the purposes of the trial and error process presented below, Manning’s equation can be rearranged as 
follows: 

4
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An iterative trial and error process is best used to determine the depth of flow, d, bottom width, b, and 
side slope, z (side slope horizontal per unit vertical, minimum value is 3). Trial values of bottom width, 
flow depth, and side slope should be used to determine A, P, and R for the swale’s cross section until the 
equations are equal and the flow depth, bottom width, and channel side slope are within the guidelines 
established in the previous sections. The equations for A and R for a trapezoidal channel are provided 
below: 

P
AR 

 

dzdbA )(   

5.02 )1(2 zdbP   

Because of the complex nature of the trial and error process, a computer spreadsheet should be used for 
this analysis. 
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A.9.1.4 STEP 4. DETERMINE DESIGN FLOW VELOCITY 
The flow continuity equation should be used to calculate the design flow velocity through the swale: 

wq

wq
wq A

Q
V 

 

where 

Qwq = design flow (ft3/sec) 
Vwq = design flow velocity (ft/sec) 
A = (b + zd)d = cross-sectional area (ft2) of flow at the design depth, where z = side slope length per 

unit height 

The swale should convey the design storm without the threat of erosion. If the design flow velocity 
exceeds 1 foot per second, one or more of the design parameters (longitudinal slope, bottom width, or 
flow depth) must be altered to reduce the design flow velocity to 1 foot per second or less. It is important 
to verify that the velocity produced by the 10-year storm will not cause erosion and will be safely 
conveyed in the swale. The design velocity should be as low as possible, both to improve treatment 
effectiveness and to reduce swale length requirements. 

A.9.1.5 STEP 5. CALCULATE SWALE LENGTH 
The residence time in a swale should be at least 10 minutes to optimize pretreatment and sediment 
removal, although this is not always feasible given certain site constraints (Claytor and Schueler 1996). 
Use the following equation to determine the necessary swale length to achieve a hydraulic residence time 
of at least 10 minutes (600 seconds): 

wqVL 600  

where 

L = swale length (ft) 
Vwq = design flow velocity (ft/sec) 

If the swale is too long to fit in the site, the design parameters can be adjusted to provide the flow velocity 
required to meet the recommended residence time. Additionally, a sinuous pattern can be used to increase 
total swale length (and decrease bed slope) over a distance. 

A.9.1.6 STEP 6. PROVIDE CONVEYANCE CAPACITY FOR HIGH-FLOW EVENTS 
Two design configurations (offline or online) can be used for treating storms that are larger than the swale 
is designed to treat. 

 Offline: Diversion structure installed to route high flows around the swale. Usually results in 
smaller swale size. Details for a diversion structure are shown in Common Design Elements. 

 Online: System must convey the 10-year, 24-hour storm event without failure. Velocity should be 
less than 3 feet per second during the 10-year, 24-hour event. 
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A.9.1.7 STEP 7. DETERMINE IF SOILS NEED TO BE AMENDED (OPTIONAL) 
If enhanced infiltration is desired, vegetated swales can be amended with 2 inches of soil media or plant-
derived compost. See the Bioretention section (A.1.1.5) for media specifications. The amendment should 
be mixed into the native soils to a depth of 6 inches to prevent soil layering. 

A.9.1.8 STEP 8. SELECT VEGETATION 
Vegetated swales should follow the criteria listed below. 

 Effectively bind the soil to prevent erosion. To properly bind, vegetation must be rooted before 
the wet season. 

 Include mixtures of dry-area and wet-area grass species that can withstand silt deposits. Native 
grasses are preferred. 

 Turf grasses can be used in high pedestrian traffic areas while more naturalistic plants can be used 
in open space or near project perimeters (a local plant list is found in Appendix E). 

 Sod is the most effective and efficient way to vegetate swales. Sod should be laid perpendicular 
to flow and staggered to reduce potential for preferential flow paths. 

 Trees or shrubs can be implemented on the banks as long as they do not over-shade the turf. 

 Vegetation should be at least 4 inches high with a recommended height of 6 inches. Swale water 
depths should be designed to flow 2 inches below the height of the shortest plant species. 

 Temporary irrigation is required if the seed is planted in spring or summer. 

A.9.2 CRITICAL CONSTRUCTION CONSIDERATIONS 
Construction technique and sequencing should follow the Bioretention section (A.1.2) and chapter 4. 

A.9.3 OPERATIONS AND MAINTENANCE 
Vegetated swales require regular plant and soil maintenance to ensure optimum infiltration, storage, and 
pollutant removal capabilities. Table A.9-2 provides a detailed list of maintenance activities. 
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Table A.9-2. Inspection and maintenance tasks for vegetated swales 

Task Frequency Maintenance notes 

Inlet inspection Twice annually Check for sediment accumulation and erosion in the 
swale. 

Mowing Two to twelve times per year Frequency depends on location and desired aesthetic 
appeal. Grasses should be maintained between 4 to 6 
inches. 

Watering One time every 2 to 3 days for 
first 1 to 2 months. Sporadically 
after establishment 

During periods of drought, watering after the initial year 
may be required. 

Fertilization One time initially One-time spot fertilization for first year vegetation. 

Remove and replace 
dead plants 

One time per year Within the first year 10 percent of plants can die. 
Survival rates increase with time. 

Check dams One time before the wet season 
and monthly during the wet 
season. 

Check for sediment accumulation and erosion around 
or underneath the dam materials. 

Miscellaneous upkeep Twelve times per year Tasks include trash collection, spot weeding, and 
removing mulch from overflow device. 

 

A.9.4 REFERENCES 
Claytor, R.A. and T.R. Schueler. 1996. Design of Stormwater Filtering Systems. The Center for 

Watershed Protection, Silver Spring, MD. 

County of San Diego. 2012. County of San Diego SUSMP: Standard Urban Stormwater Mitigation Plan 
Requirements for Development Applications. 
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf. 
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A.10 VEGETATED FILTER STRIP 

 
Location: Oak Hills Church, San Antonio, Texas. 

Figure A.10-1. Vegetated filter strip. 

A.10.1 DESIGN 
The design of a vegetated filter strip can be broken down to a nine-step process. Table A.10-1 
summarizes the steps, which this chapter describes in more detail. 

Table A.10-1. Vegetated filter strip iterative design step process 

Design step 

Design component/ 

consideration General specification 

1 Determine Design 

Flows  

Runoff flow rates Refer to chapter 2 of the County SUSMP. 

2 Determine 

Available Filter 

Strip Width and 

Slope 

(A-92) 

Layout and site 
configuration 

Based on existing site conditions. 

3 Determine 

Vegetative Cover 

(A-92) 

Vegetation Native, drought-tolerant turf grasses (not bunch grasses) 
should be maintained at a height of no less than 4 inches (see 
Appendix E).  
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Design step 

Design component/ 

consideration General specification 

4 Calculate the 

Design Flow Depth 

(A-92) 

Design flow depth Flow depth should be less than 1 inch to achieve effective 
water quality improvement. 

5 Calculate the 

Design Velocity 

(A-93) 

Design velocity Velocity should be less than 1 inch to achieve effective water 
quality improvement. 

6 Calculate the 

Desired Length 

(A-93) 

Length and residence 
time 

Filter strip length should provide for a 10-minute hydraulic 
residence time if substantial water quality improvement is 
desired. 

7 Design Level 

Spreader/Energy 

Dissipater if 

Needed 

(A-94) 

Level spreader A level spreader and energy dissipater must be designed if 
concentrated flows are present. 

8 Determine if Soils 

Need to be 

Amended 

(A-94) 

Permeability If additional water quality improvement and infiltration are 
desired, amend the soil with 2 inches of media. 

9 Specify Signage 

(A-94) 

Signage regulations Signage should identify filter strips as stormwater treatment 
practice and prohibit foot traffic and other activities that could 
compact or rut filter strip soils. 

 

A.10.1.1 STEP 1. DETERMINE THE DESIGN FLOW RATE 
The vegetated filter strip must be sized to fully convey the desired or required design storm volume and 
flow rates. Chapter 2 of the County SUSMP presents the relevant sizing regulatory requirements. 

A.10.1.2 STEP 2. DETERMINE AVAILABLE FILTER STRIP WIDTH AND SLOPE 
Site conditions dictate the available filter strip width and slope. The recommended minimum width is 
15 feet with a preferred width of 25 feet. The slope should not exceed 5 percent if possible. A hydraulic 
residence time of 10 minutes is desired for substantial water quality treatment. 

A.10.1.3 STEP 3. DETERMINE VEGETATIVE COVER 
Vegetation specifications should meet the requirements outlined in the Vegetated Swale section (A.9.1.8). 

A.10.1.4 STEP 4. CALCULATE THE FLOW DEPTH OF THE DESIGN FLOW 
Filter strips should be designed according to the maximum depth of flow and the maximum flow velocity. 

Depth of runoff flow generated by the design storm in the filter strip should be limited to less than or 
equal to 1 inch. The design configuration having the greatest effect on those design standards are the 
contributing watershed area, longitudinal slope (along the direction of flow), the resistance to flow 
(Manning’s n), and the width and slope of the filter strip. The design flow depth (d) is calculated on the 
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basis of the width and the slope (parallel to the flow path) using a modified Manning’s equation as 
follows: 

  6.05.049.1/ swnQd wqwq   

where 

d = design flow depth (ft) 
   Qwq = water quality design flow rate (cfs) 
w = width of strip perpendicular to flow that equals the width of impervious surface contributing to 

the filter strip (ft) 
s = slope (ft/ft) of strip parallel to flow, average over the whole width 
nwq = Manning’s roughness coefficient (0.025–0.03) 

If d is greater than 1 inch, a smaller slope is required, or the filter strip may not provide substantial water 
quality improvement. 

A.10.1.5 STEP 5. CALCULATE THE DESIGN VELOCITY 
Maximum design storm flow velocity should be limited to 1 foot per second. The design flow velocity is 
based on the design flow, design flow depth, and width of the strip as follows: 

dwQv wqwq /  

where 

vwq = water quality design flow velocity (ft/sec) 
Qwq = water quality design flow rate (cfs) 
d = design flow depth (ft) 
w = width of strip perpendicular to flow that equals the width of impervious surface contributing to 

the filter strip (ft) 

A.10.1.6 STEP 6. CALCULATE THE DESIRED LENGTH 
Determine the required length (L) to achieve a desired residence time of 10 minutes using this equation: 

wqvL 600  

where 

L = swale length (ft) 
vwq = design water quality flow velocity (ft/sec) 

If the design parameters as computed in steps 1 through 6 above are not within the recommended 
standards, an alternative IMP such as a grassed swale should be considered to treat stormwater runoff. 
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A.10.1.7 STEP 7. DESIGN LEVEL SPREADER/ENERGY DISSIPATER (OPTIONAL) 
The transition of stormwater runoff from upslope, impervious areas to the vegetated filter strip is critical 
to the proper function of the integrated management practice (IMP). Flow should not be concentrated and 
should not cause erosion. Energy dissipaters typically consist of a gravel flow spreader. The gravel flow 
spreader should have the following characteristics: 

 Minimum of 6 inches deep and 12 inches wide 

 Surface is a minimum of 1 inch below the surface of the adjacent pavement 

Concrete spreaders can also be incorporated for energy dissipation and flow spreading. 

A.10.1.8 STEP 8. DETERMINE IF SOILS NEED TO BE AMENDED (OPTIONAL) 
If enhanced infiltration is desired, vegetated filter strips can be amended with 2 inches of soil media or 
plant-derived compost. See the Bioretention section (A.1.1.5) for media specifications. The amendment 
should be mixed into the native soils to a depth of 6 inches to prevent soil layering. 

A.10.1.9 STEP 9. SPECIFY SIGNAGE 
Signs on-site should identify the area as a stormwater IMP, prohibit foot traffic, and instruct maintenance 
crews to maintain the vegetation at a height between 4 to 6 inches. 

A.10.2 CRITICAL CONSTRUCTION CONSIDERATIONS 
Construction technique and sequencing should follow the Bioretention section (A.1.2) and chapter 4. 

A.10.3 OPERATIONS AND MAINTENANCE 
The primary maintenance requirement of a vegetated filter strip is managing vegetation in the filter strip. 
Table A.10-2 describes the maintenance activities for vegetated filter strips. 

Table A.10-2. Inspection and maintenance tasks 

Task Frequency Maintenance notes 

Mowing Two to twelve times per year As needed to maintain aesthetics. Grass height 
should be a minimum of 2 inches. 

Inlet inspection Once after first major rain of the 
season, then monthly during the 
rainy season 

Check for sediment accumulation to ensure that flow 
into the system is as designed. Remove any 
accumulated sediment. 

Miscellaneous upkeep Twelve times per year Tasks include trash collection and spot weeding. 

 

A.10.4 REFERENCES 
County of San Diego. 2012. County of San Diego SUSMP: Standard Urban Stormwater Mitigation Plan 

Requirements for Development Applications. 
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf. 

0045984

http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf


COUNTY OF SAN DIEGO LOW IMPACT DEVELOPMENT HANDBOOK  PAGE A-95 

A.11 COMMON DESIGN ELEMENTS 
This section contains elements and standards common to many integrated management practices (IMPs) 
previously identified. 

A.11.1 GEOTECHNICAL INVESTIGATION 
Geotechnical investigations include a desktop analysis and a field survey to fully characterize the 
structural and hydrologic characteristics of a site. 

Desktop analyses can be done to generate a conceptual site plan, but should always be verified with a 
field investigation. Desktop analyses can help determine the following characteristics: 

 Underlying geology 

 Proximity to steep slopes 

 Proximity to structural foundations, roadway subgrades, utilities, and other infrastructure 

 Proximity to water supply wells 

 Proximity to septic drain fields 

A licensed soil scientist or geotechnical engineer should perform the field investigations. All testing 
should be performed at the depth of the proposed subgrade and 3 feet below the proposed subgrade. 
Sufficient test pits or borings should be done to adequately characterize the site soil conditions. At a 
minimum, the greater of 2 samples or 1 sample per 50,000 square feet of IMP should be collected. The 
following parameters should be determined or verified through field investigations: 

 Infiltration rate of subgrade soils (ASTM D 3385 Standard Test Method for Infiltration Rate of 
Field Soils Using Double Ring Infiltrometer, or a comparable method) 

 Depth and texture of subsoils 

 Depth to the seasonally high groundwater table 

 Structural capacity of soils 

 Presence of expansive clay minerals 

 Presence of compacted or restrictive layers 

 Underlying geology 

 Proximity to steep slopes 

 Proximity to structural foundations, roadway subgrades, utilities, and other infrastructure 

 Proximity to water supply wells 

 Proximity to septic drain fields 
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A.11.2 CURB CUTS 
When IMPs are incorporated into highly impervious areas, such as parking lots and in road rights-of-way, 
curb cuts can be required to allow surface runoff to enter the IMP. Curb cuts are designed to allow 
stormwater runoff to pass through the curbing without causing water to pond in the travel lanes. Figure 
A.11-1 depicts a typical curb cut detail. Designs have the following recommendations: 

 The opening should be at least 18 inches wide at the base to prevent clogging and to provide 
dispersed flow. 

 The curb cut can have vertical sides or have chamfered sides at 45 degrees. 

 Slope the bottom of the concrete curb cut toward the stormwater facility. 

 Provide a minimum 2-inch drop in grade between the curb cut entry point and the finished grade 
of the stormwater facility. 

 The curb cut must pass the design storm flow without causing backup that would disrupt normal 
travel in the lane. 

 
Figure A.11-1. Typical curb cut diagram. 
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The curb cut opening should be armored to prevent erosion. Concrete, stone, or sod can be used to armor 
the flow path to the base of the IMP area. 

A.11.3 STABILIZATION AND ENERGY DISSIPATION 
Energy dissipation is required on inlet or outlet pipes with concentrated flows. For IMP implementation, 
stabilization and energy dissipation are typically achieved using one of the methods outlined below. 

 Shallow forebay – Consists of sod, stones, or concrete baffles (Figure A.11-2 and Figure A.11-3). 
Should be sized to prevent any mobilization of the components. Must be underlain by an 
appropriate geotextile to prevent scour. 

 Upturned elbow – Consists of a 90-degree upturn in the pipe. Flows bubble up out of the pipe and 
onto a gravel (or other stable material) splash pad (Figure A.11-4). A weep hole is required to 
prevent permanent ponding in the elbow. 

 Gravel flow spreader (gravel fringe) – Consists of a 6-inch-deep, 1-foot-wide trench of washed, 
crushed rock (ASTM No. 57 stone recommended). Used to dissipate sheet flow only (Figure 
A.11-5). 

 
Figure A.11-2. Rock forebay. 

 
Figure A.11-3. Constructed concrete energy 
dissipater. 

 
Figure A.11-4. Upturned elbow energy dissipater 

 
Figure A.11-5. Gravel flow spreader. 
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A.11.4 UNDERDRAIN DESIGN 
If an underdrain is required, they should be designed to meet the recommended specifications in Table 
A.11-1. 

Table A.11-1. Underdrain and drainage layer specifications 

Component Specification 

Diameter 4-inch minimum 

Material Perforated Schedule 40 PVC  

Perforation Type Slotted or round, although slotted underdrains provide greater intake capacity, clog 
resistant drainage, and reduce entrance velocity into the pipe, thereby reducing the 
chances of solids migration. 

Perforation Spacing and 
Placement 

The maximum spacing between perforations should not exceed 6 inches, but spacing 
of perforations is typically not critical to the function of the IMP as long as the total 
opening area provides capacity for the expected underdrain flow and does not limit 
infiltration through the soil media. The perforations can be placed closest to the invert 
of the pipe to achieve maximum potential for draining the facility. If an anaerobic zone 
is intended, the perforation can be placed at the top of the pipe. 

Slope 0.5 percent minimum slope toward outlet 

Cleanout Access Rigid, unperforated observation pipes with a diameter equal to the underdrain 
diameter should be connected to each individual underdrain (every 300 feet in larger 
systems) to provide a cleanout port and an observation well to monitor dewatering 
rates. The wells/cleanouts should be connected to the perforated underdrain with the 
appropriate manufactured connections. The wells/cleanouts must extend 6 inches 
above the mulch or sod layer and be capped with a screw cap to avoid damage from 
maintenance and vandalism. The ends of upgradient, lateral underdrain pipes not 
terminating in an observation well/cleanout must also be capped. 

Outfall The underdrain can be connected to a vegetated swale or another filter cell as part of 
a connected treatment system, daylighted to a vegetated dispersion area using an 
effective flow dispersion device, stored for reuse, or connected to a stormwater 
drainage system. 

Drainage Layer Washed No. 57 stone or similar alternative that has been washed to remove all fines. 

 

A.11.4.1 DRAINAGE LAYER SEPARATION 
A barrier to separate the soil media from the drainage layer should be installed. The following two options 
can be used for providing the separation from the soil media and the drainage layer: 

 Option 1: Place a thin, 2- to 4-inch layer of pure sand and a thin layer (nominally 2 inches) of 
choking stone (such as No. 8) between the soil media and the drainage stone as shown in Figure 
A.11-6. 
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Figure A.11-6. Underdrain barrier option 1: soil media barrier. Source: City of San Diego LID 
Design Manual. 

 Option 2: Place a geotextile fabric between the soil media and the drainage layer (Figure A.11-7). 
Geotextile should meet the requirements shown in Table A.11-2. 

Table A.11-2. Geotextile layer specifications 

Geotextile property Value Test method 

Trapezoidal tear (lbs) 40 (min) ASTM D4533 

Permeability (cm/sec) 0.2 (min) ASTM D4491 

AOS (sieve size) #60–#70 (min) ASTM D4751 

Ultraviolet resistance 70% or greater ASTM D4355 
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Source: City of San Diego LID Design Manual 

Figure A.11-7. Underdrain barrier option 2: geotextile liner. 

A.11.5 DIVERSION STRUCTURES 
If an IMP is designed as an offline system, a diversion structure will be required to route the design 
volume into the IMP. Figure A.11-8 shows a typical diversion structure that can be installed at an inlet. 

The inlet pipe and bypass pipe should be sized to limit the flow into the IMP to non-erosive flows. The 
maximum flow rates are as follows for different surface materials: 

 Mulched system = 1 foot per second 

 Grassed system = 3 feet per second 

 Reinforced turf matting = up to 14 feet per second (per manufacturers specifications) 
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Source: City of San Diego LID Design Manual. 

Figure A.11-8. Typical diversion structure. 

A.11.6 IMPERMEABLE LINERS AND HYDRAULIC RESTRICTION LAYERS 
Hydraulic restriction layers and impermeable liners prohibit horizontal and vertical infiltration (Figure 
A.11-9 and Figure A.11-10). Three material options exist to create impermeable liners and hydraulic 
restriction layers; geomembranes, concrete, and clay. All hydraulic restriction layers should extend the 
full depth of the soil media to the base of the drainage layer or to a depth where saturation will not affect 
any adjacent load-bearing soils. 
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A.11.6.1 GEOMEMBRANES 
Geomembranes are the most common impermeable liner and hydraulic restriction layer material used. 
Geomembranes should be a minimum of 30 mils thick and ultraviolet resistant. A geotextile fabric should 
be placed to protect the geomembrane. The fabric should meet the specifications Table A.11-3 describes. 

Table A.11-3. Protective geotextile fabric specifications 

Property Test Method Unit Specifications 

Unit weight -- oz/yd2 8 

Filtration rate ASTM D-423 & D-424 0.08 0.08 

Puncture strength ASTM D-751* lb 125 

Mullen burst strength ASTM D-751 psi 400 

Tensile strength ASTM D-1682 lb 200 

Equiv. opening size US Standard Sieve No. 80 

Source: Barrett 2005. 

A.11.6.2 CONCRETE 
Concrete can be used to line an IMP to create a hydraulic boundary. When used on the bottom to prevent 
infiltration, the IMP is commonly referred to as a planter box. Concrete barriers typically prevent damage 
that can occur to a liner during maintenance required for utilities in the right-of-way. 

A.11.6.3 CLAY 
Clay liners are typically only used as a vertical infiltration restriction layer and are used in conjunction 
with geomembranes if lateral seepage prevention is desired. Clay liners should meet the specifications 
Table A.11-4 describes. 

Table A.11-4. Clay liner specifications 

Property Test method Unit Specifications 

Thickness -- inch 12 

Permeability ASTM D-2434 cm/sec 1 x 10-6 

Plasticity Index of Clay ASTM D-423 & D-424 % Not less than 15 

Liquid Limit of Clay ASTM D-2216 % Not less than 30 

Clay Particles Passing ASTM D-422 % Not less than 30 

Clay Compaction ASTM D-2216 % 95% of Standard Proctor Density 

Source: Barrett 2005. 
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Source: City of San Diego LID Design Manual. 

Figure A.11-9. Lateral hydraulic restriction layer. 

 
Source: City of San Diego LID Design Manual. 

Figure A.11-10. Fully-lined bioretention area (flow-through planter). 
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A.11.7 UTILITIES 
Utilities should be avoided as much as possible when implementing IMPs. This can require shifting or 
relocating IMPs to prevent construction over utilities. When utilities are unavoidable, hydraulic restriction 
layers should be used to direct infiltration away from the utility. If a utility must pass through the IMP, 
liners should be appropriately sealed to prevent any seepage. Liners can be sealed using a patch that 
adheres to the utility line and seals directly to the liner. Local plumbing codes should be reviewed for 
restrictions pertaining to water and sewer utilities. 

Locations of future utilities should also be considered when planning an IMP’s site layout and 
configuration. Long, linear IMPs should have periodic breaks to allow for future utility trenches. At least 
one access point should be placed along any IMP for each parcel. 

 
Source: City of San Diego LID Design Manual. 

Figure A.11-11. Utility through a hydraulic restriction layer. 
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A.11.8 CONNECTIVITY 
When IMPs are implemented in rights-of-way and parking lots, pedestrian access routes should be 
maintained to prevent disturbance to the IMP and harm to the public, and also provide connections for 
future utilities. The IMP should remain hydraulically connected to fully use as much of the available area 
as possible. Connections can include open channels covered with an appropriate grate or culverts. 
Maintenance access and prevention of blockage should always be considered when planning connectivity. 

 
Source: City of San Diego LID Design Manual. 

Figure A.11-12. Access over linear IMPs. 

A.11.9 ADA REQUIREMENTS 
Americans with Disabilities Act (ADA) requirements are rarely an issue with IMP implementation. In 
areas with high pedestrian traffic levels, however, IMP designers should consider delineating the IMP 
using measures such as low-level and decorative fencing or a low profile curb to alert pedestrians of the 
IMP and potential changes in grade. 
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A.11.10 REFERENCES 
Barrett, M.E. 2005. Complying with the Edwards Aquifer Rules. Technical Guidance on Best 

Management Practices. RG-348. Prepared for Texas Commission on Environmental Quality, 
Field Operations Division, Austin, TX. 

A.12 COST ESTIMATES 
Planning-level cost estimates were developed for each IMP type on the basis of labor cost estimates from 
the County of San Diego and estimates from local vendors. Estimates for each cost component were 
developed on the basis of the design standards the previous sections provide. Costs are based on local 
information and recommendations compiled from local vendors. Table A.12-1 summarizes common cost 
elements associated with the planning and design of integrated management practices (IMPs). Table 
A.12-2 presents typical installation costs for a variety of IMP components. The range in cost estimates 
reflects the recommended ranges in the design specifications for each component. For example, a range in 
media depth of 2 to 4 feet results in a cost range of $2.65 to $4.00 per square foot. The project manager 
must refine these numbers throughout the phases of design to prepare a more accurate project 
construction estimate for bidding purposes. 

Table A.12-1. Common cost considerations in LID planning and design 

Common cost elements 

Planning 10% of total project costs 

Design 40% of total project costs 

Mobilization 10% of total project costs 

Contingency 20% of total project costs 

Site Preparation 

Clearing and grubbing 

Asphalt removal 

Concrete removal 

Sidewalk removal 

$0.79/ft2 

$3.35/ft2 

$3.35/ft2 

$2.00/ft2 
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Table A.12-2. Typical IMP installation cost estimates 

Implementation 

component 

IMP 

Bioretention 

Bioretention 

swale 

Permeable 

pavement 

Rock 

infiltration 

trench 

Flow 

through 

planter 

boxes Sand filter 

Vegetated 

(green) 

roof 

Vegetated 

filter strip 

Vegetated 

swale 

Cisterns/ 

rain 

barrels 

Excavation 

  
$1.35/ft2 to 

$2.65/ft2  
$5.90/ft2 to 

$7.20/ft2  
 

 
$1.32/ft3 

 

Without underdrains $4.00/ft2 to 
$5.25/ft2 

$4.00/ft2 to 
$5.25/ft2  

$4.00/ft2 to 
$5.25/ft2   

 
   

With underdrains $5.90/ft2 to 
$7.20/ft2 

$5.90/ft2 to 
$7.20/ft2  

$5.90/ft2 to 
$7.20/ft2  

$4.60/ft2 to 
$6.00/ft2 

 
   

2 feet (minimum) to 3 feet 

     

$2.65/ft2 to 
$4.00/ft2 

 
   

Fine Grading 
      

 
 

$0.34/ft2 
 

Soil Media 

     
$2.25/ft2 to 

$3.70/ft2  
   

Recommended mix $2.90/ft2 to 
$4.30/ft2 

$2.90/ft2 to 
$4.30/ft2  

$2.90/ft2 to 
$4.30/ft2 

$2.90/ft2 to 
$4.30/ft2  

 
   

With engineered media $3.60/ft2 to 
$5.40/ft2 

$3.60/ft2 to 
$5.40/ft2  

$3.60/ft2 to 
$5.40/ft2 

$3.60/ft2 to 
$5.40/ft2  

 
   

Soil Media Barrier 

Geotextile $0.50/ft2 $0.50/ft2 
 

$0.50/ft2 $0.50/ft2 $0.50/ft2  
   

Washed sand (2-inch 
layer) 

$0.25/ft2 $0.25/ft2 
 

$0.25/ft2 $0.25/ft2 $0.25/ft2  
   

No. 8 aggregate (min 2 
inches thick) $0.30/ft2 $0.30/ft2 

 
$0.30/ft2 $0.30/ft2 $0.30/ft2  
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Implementation 

component 

IMP 

Bioretention 

Bioretention 

swale 

Permeable 

pavement 

Rock 

infiltration 

trench 

Flow 

through 

planter 

boxes Sand filter 

Vegetated 

(green) 

roof 

Vegetated 

filter strip 

Vegetated 

swale 

Cisterns/ 

rain 

barrels 

Underdrain Pipe 

(includes drainage stone; 
assumes 5-foot spacing) 

$3.75/ft2 $3.75/ft2 
 

$3.75/ft2 $3.75/ft2 $3.75/ft2  
   

Curb and Gutter $22/ft $22/ft 
 

$22/ft $22/ft 
 

 
   

Mulch 

(ranges from mixed 
hardwood to gorilla hair) 

$0.25/ft2 to 
$0.5/ft2 

$0.25/ft2 to 
$0.5/ft2   

$0.25/ft2 to 
$0.5/ft2  

 
   

Hydraulic Restriction Layer 

Filter fabric $0.50/ft2 $0.50/ft2 
 

$0.50/ft2 
  

 
   

Clay $0.65/ft2 $0.65/ft2v 
 

$0.65/ft2v 
  

 
   

30-mil liner $0.40/ft2 $0.40/ft2 
 

$0.40/ft2 $0.40/ft2 $0.40/ft2  
   

Concrete barrier $16.00/ft2 $16.00/ft2 
 

$16.00/ft2 $16.00/ft2 $16.00/ft2  
   

Vegetation $0.40/ft2 to 
$4.00/ft2 

$0.40/ft2 to 
$4.00/ft2   

$0.40/ft2 to 
$4.00/ft2  

 
   

Sod 
      

 $0.42/ft2 $0.42/ft2 
 

Seeding 
      

 $0.33/ft2 $0.33/ft2 
 

Permeable Pavement Materials 

Pervious asphalt 
  

$2.00/ft2 
   

 
   

Pervious concrete 
  

$6.00/ft2 
   

 
   

PICP 
  

$4.00/ft2 
   

 
   

Plastic grid pavers 
  

$2.80 ea 
   

 
   

Bedding Layer 
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Implementation 

component 

IMP 

Bioretention 

Bioretention 

swale 

Permeable 

pavement 

Rock 

infiltration 

trench 

Flow 

through 

planter 

boxes Sand filter 

Vegetated 

(green) 

roof 

Vegetated 

filter strip 

Vegetated 

swale 

Cisterns/ 

rain 

barrels 

Washed sand (2-inch 
layer)   

$0.25/ft2 
   

 
   

No. 8 aggregate (min 2 
inches thick)   

$0.30/ft2 
   

 
   

No. 57 stone (min 6 
inches to 1 foot)   

$1.00/ft2 to 
$2.00/ft2    

 
   

Tanks/Cisterns 
      

 
  

$0.75/gallon 

Filter 

      
 

  
$35.00 to 
$360.00 

Foundation 

Gravel (assume 6-inch 
depth)       

 
  

$1.00/ft2 

Concrete (assume 6-inch 
depth)       

 
  

$16.00/ft2 

Vegetated (Green) Roof 

Extensive        $15 to $25    
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PAGE 110 APPENDIX A. INTEGRATED MANAGEMENT PRACTICE DESIGN GUIDANCE 

The inclusion of various sizes of projects in the maintenance costs attempts to include those costs in 
which an economy of scale has been observed. The sizes selected for this analysis were: 

 Large IMP systems = 4000 ft2 

 Medium IMP system = 2000 ft2 

 Small IMP system = 500 ft2 

These categories are based on typically sized IMPs. Treatment can be provided by a system of multiple 
IMP types, depending on the configuration of the site. The maintenance costs for each IMP type should 
be considered when developing an overall cost estimate for maintenance of the site as a whole. Table 
A.12-3 presents detailed information on installation and maintenance costs; these are based on the 
frequency and type of maintenance required, such as routine maintenance (costs associated with 
maintenance required monthly up to every 2 years), intermediate maintenance (costs associated with 
maintenance required every 6 to 10 years), and replacement maintenance (costs associated with 
replacement of the system; estimated as a service life of 20 years). This cost information will help provide 
full lifecycle cost analyses for these IMPs. Maintenance costs are based on estimates The County of San 
Diego developed. Cost estimates were compared to costs developed by the Water Environment Federation 
(WERF 2009) research and labor and equipment usage from other low impact development (LID) 
programs across the country. 
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Table A.12-3. Typical operation and maintenance costs 

Operation and 

maintenance 

activities 

LID practice type 

Bioretention 

Bioretention 

swale 

Permeable 

pavement 

Rock 

infiltration 

trench 

Flow 

through 

planter 

boxes 

Vegetated 

(green) 

roof 

Sand 

filter 

Cisterns/rain 

barrels 

Vegetated 

filter strip 

Vegetated 

swale 

Routine Maintenance (maintenance required monthly to every 2 years) 

Routine (small) $6.35/ft2 $6.35/ft2 $1.62/ft2 $3.13/ft2 $4.73/ft2 $3.95/ft2 $3.42/ft2 $2.85/ft2 $2.95/ft2 $2.95/ft2 

Routine (medium) $2.04/ft2 $2.04/ft2 $0.60/ft2 $1.21/ft2 $1.44/ft2 $1.13/ft2 $1.19/ft2 $0.92/ft2 $1.10/ft2 $1.10/ft2 

Routine (large) $1.47/ft2 $1.47/ft2 $0.48/ft2 $1.01/ft2 $0.95/ft2 $0.79/ft2 $0.86/ft2 $0.57/ft2 $0.66/ft2 $0.66/ft2 

Intermediate Maintenance (maintenance required every 2 to 3 years) 

Intermediate (small) $8.02/ft2 $8.02/ft2 $3.23/ft2 $4.52/ft2 $6.40/ft2  $4.81/ft2  $4.02/ft2 $4.02/ft2 

Intermediate 
(medium) $3.71/ft2 $3.71/ft2 $1.21/ft2 $2.60/ft2 $3.11/ft2  $2.58/ft2  $2.17/ft2 $2.17/ft2 

Intermediate (large) $3.14/ft2 $3.14/ft2 $0.96/ft2 $2.40/ft2 $2.61/ft2  $2.25/ft2  $1.72/ft2 $1.72/ft2 

Replacement 

Replacement (small) $14.68/ft2 $14.68/ft2 $13.17/ft2 $11.46/ft2 $13.07/ft2 $6.69/ft2 $8.98/ft2 0.6-2.25/gal $4.02/ft2 $4.02/ft2 

Replacement 
(medium) $10.37/ft2 $10.37/ft2 $8.57/ft2 $9.54/ft2 $9.77/ft2 $3.87/ft2 $6.74/ft2 0.6-2.25/gal $2.17/ft2 $2.17/ft2 

Replacement (large) $9.80/ft2 $9.80/ft2 $2.02/ft2 $9.34/ft2 $9.28/ft2 $3.53/ft2 $6.42/ft2 0.6-2.25/gal $1.72/ft2 $1.72/ft2 

Routine: Following event, monthly annual, up to 2-3 years 
Intermediate: once or perhaps twice during the service life; every 6-10 years 
Replacement: end of service life; 20 years 
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A.12.1 REFERENCES 
Water Environment Research Foundation (WERF). 2009. BMP and LID Whole Life Cost Models 

Version 2.0. SW2R08. www.werf.org. 
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PROFILE B - ROCK INFILTRATION SWALE W/ CHECK DAMS

PLAN (TYP)

1.5'-4'

6"-18"







SECTION A - ROCK INFILTRATION SWALE

6"

NTS
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NTS
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PLAN WITH FLOW-THROUGH PLANTER CONFIGURATIONS (TYP.)







SECTION A - ROADSIDE FLOW-THROUGH PLANTER

Min. 6"
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SECTION B - FREE-STANDING

FLOW-THROUGH PLANTER
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PLAN VIEW WITH SAND FILTER CONFIGURATIONS

SECTION B - SURFACE SAND FILTER

NTS
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SECTION A - SUBSURFACE SAND FILTER
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3' MIN
1.5'-4'
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PARKING LOT

PLAN VIEW - SWALE AND VEGETATED FILTER STRIP

SECTION A - VEGETATED FILTER STRIP PROFILE (TYP)

SECTION B - VEGETATED SWALE

CROSS SECTION (TYP)
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Description
Bioretention areas are small-scale, vegetated 
depressions designed to provide stormwater storage 
and filtration through engineered media. Using 
detention, sedimentation, filtra tion and adsorption, 
bioretention enhances the removal of contamin ants 
from stormwater by both plants and soils.

Bioretention can also incorporate pretreatment 
(i.e., vegetated filter strips, vegetated swales or 
settling forebays), allowing increased sedimentation 
and capture of debris from heavily trafficked 
areas. Finally, bioretention can be used in-line with 
traditional stormwater conveyance systems.

Treatment Efficiency

Runoff Volume High (unlined) / Low (lined)

Sediment High

Nutrients Medium

Pathogens High

Metals High

Oil & Grease High

Organics High

Bioretention Siting and Suitability
Bioretention areas offer flexibility in design 
and can easily be incorporated into new or 
existing infrastructure such as parking lot 
islands and edges, street rights-of-way and 
medians, roundabouts, pedestrian walkways, 
public transit stops, or building drainage 
areas. The available space and site topography 
often dictate the geometry and size of the 
bioretention areas. Additional site objectives 
include incorporation into the site’s natural 
hydrologic regime and further enhancement of 
natural landscape features in an urban setting. 
See Section 3 for details.

Drainage Area: Less than 5 acres and fully 
stabilized.

Head Requirements: Bioretention typically 
requires a minimum of 2.5 to 3.5 ft of 
elevation difference between the inlet and 
outlet to the receiving storm drain network.

Slopes: Slopes draining to bioretention should 
be 15% or less, side slopes should be 3:1 
(H:V) or flatter, and internal longitudinal slope 
should be 2% or less.

Setbacks: Provide 10-ft setback from 
structures/foundations, 100-ft setback from 
septic fields and water supply wells, and 50-ft 
setback from steep slopes.

Water Table & Bedrock: At least 10 ft 
separation must be provided between bottom 
of cut (subgrade) and seasonal high water 
table, bedrock, or other restrictive features.

Soil Type: Bioretention can be used in any 
soils. If subsoil infiltration is less than  
0.5 in/hr, an underdrain should be installed. 
A liner may be needed if subsoils contain 
expansive clays or calcareous minerals.

Areas of Concern: Infiltration is not allowed 
at sites with known soil contamination or hot 
spots, such as gas stations. An appropriate 
impermeable liner must be used in areas of 
concern.

Design Considerations & Specifications  
(see Appendices A & G for details)

Design 
Component General Specification

D
ra

in
ag

e 
D

es
ig

n

1 Impermeable liner If non-infiltrating (per geotechnical investigation), use clay liner, 
geomembrane liner, or concrete.

2 Lateral hydraulic 
restriction barriers

May use concrete or geomembrane to restrict lateral flows to 
adjacent subgrades, foundations, or utilities. 

3 Underdrain/
Infiltration

Underdrain required if subsoil infiltration < 0.5 in/hr. Schedule 40 
PVC pipe with perforations (slots or holes) every 6 inches. If design 
is fully-infiltrating, ensure that subgrade compaction is minimized.

4 Cleanouts/ 
Observation Wells

Provide 6-inch diameter cleanout ports/observation wells for each 
underdrain pipe. 

5 Internal Water 
Storage (IWS)

If using underdrain, the underdrain outlet can be elevated to create 
a sump for additional moisture retention to promote plant survival 
and treatment. Top of IWS should be greater than 18 inches below 
surface.

6 Temporary Ponding 
Depth 

6–18 inches (6–12 inches near schools or in residential areas); 
average ponding depth of 9 inches is recommended.

7 Drawdown Time Surface drawdown: 12–96 hrs, Subsurface dewatering: 48 hrs.

S
oi

l M
ed

ia

8 Soil Media Depth 1.5–4 feet (deeper for better pollutant removal, hydrologic benefits, 
and deeper rooting depths).

9 Soil Media 
Composition

65% sand, 20% sandy loam, and 15% compost (from vegetation-
based feedstock; animal wastes or by-products should not be 
applied) by volume.

10 Media Permeability 5 in/hr infiltration rate for the flow-based SUSMP method (1–6 in/hr 
for alternative designs, as approved by local jurisdiction).

11 Chemical Analysis Total phosphorus < 15 ppm, pH 6–8, CEC > 5 meq/100 g soil.

Organic Matter Content < 5% by weight.

12 Drainage Layer Separate media from underdrain with 2 to 4 inches of washed sand 
(ASTM C-33), followed by 2 inches of choking stone (ASTM No. 8) 
over a 1.5 ft envelope of ASTM No. 57 stone.

R
ou

ti
ng

13 Inlet/Pretreatment Provide stabilized inlets at least 12 inches wide and energy 
dissipation. Install rock armored forebay for concentrated flows, 
gravel fringe and vegetated filter strip for sheet flows, or vegetated 
swale.

14 Outlet Configuration Online: All runoff is routed through system—install an elevated 
overflow structure or weir at the elevation of maximum ponding.

Offline: Only treated volume is diverted to system—install a 
diversion structure or allow bypass of high flows.

La
nd

sc
ap

e 15 Mulch Dimensional chipped hardwood or triple shredded, well-aged 
hardwood mulch 3-inches-deep.

16 Vegetation Native, deep rooting, drought tolerant plants.

17 Multi-Use Benefits Provide educational signage, artwork, or wildlife amenities.

Maintenance Considerations (see Appendix D for detailed checklist)
Task Frequency Indicator Maintenance is Needed Maintenance Notes

Catchment inspection

Weekly or 
biweekly with 
routine property 
maintenance

Excessive sediment, trash, and/or debris 
accumulation on the surface of bioretention

Permanently stabilize any exposed soil and remove any accumulated sediment. 
Adjacent pervious areas may need to be regraded.

Inlet inspection Internal erosion or excessive sediment, 
trash, and/or debris accumulation

Check for sediment accumulation to ensure that flow into the bioretention is as 
designed. Remove any accumulated sediment.

Litter/leaf removal and misc. 
upkeep

Accumulation of litter and debris within 
bioretention area, mulch around outlet, 
internal erosion

Litter, leaves, and debris should be removed to reduce the risk of outlet clogging, 
reduce nutrient inputs to the bioretention area, and to improve facility aesthetics. 
Erosion should be repaired and stabilized.

Pruning 1–2 times/year Overgrown vegetation that interferes with 
access, lines of sight, or safety

Nutrients in runoff often cause bioretention vegetation to flourish.

Mowing 2–12 times/year Overgrown vegetation that interferes with 
access, lines of sight, or safety

Frequency depends on location and desired aesthetic appeal and type of vegetation.

Outlet inspection 1 time/year Erosion at outlet Remove any accumulated mulch or sediment.

Mulch removal and replacement 1 time/2–3 years 2/3 of mulch has decomposed Remove decomposed fraction and top off with fresh mulch to a total depth of 3 inches

Remove and replace dead plants 1 time/year Dead plants Within the first year, 10 percent of plants can die. Survival rates increase with time.

Temporary Watering 1 time/2–3 days for 
first 1–2 months 

Until establishment and during severely-
droughty weather

Watering after the initial year might be required.

Fertilization 1 time initially Upon planting One-time spot fertilization for first year vegetation.

This diagram shows the major design components of bioretention. 
Underdrains should be excluded when subsoil infiltration rates are 
suitable. Additional hydromodification control can be provided by 
increasing surface storage volume or subsurface drainage layer 
storage depth.

Typical Bioretention Profile

A bioretention area intercepts and treats runoff from a residential 
development. IWS is demonstrated in the rendered cross section by 
upturning the underdrain in the outlet structure. Note: photograph was 
enhanced by rendering additional vegetation.

Bioretention Area Cross Section 
Seaside Ridge Development, San Diego, CA
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Description
Bioretention swales are shallow, open channels 
that are designed to reduce runoff volume through 
infiltra tion. Additionally, bioretention swales remove 
pollutants such as trash and debris by filtering 
water through vegetation within the channel. 
Swales can serve as conveyance for stormwater 
and can be used in place of traditional curbs and 
gutters; however, when compared to traditional 
conveyance systems the primary objective of a 
bioretention swale is infiltration and water quality 
enhancement rather than con veyance. In addition 
to reducing the mass of pollutants in runoff, 
properly maintained bioretention swales can 
enhance the aesthetics of a site.

Treatment Efficiency

Runoff 
Volume

High (unlined) /  
Low (lined)

Bacteria High

Sediment High Nutrients Medium

Trash/
debris

High Heavy 
Metals

High

Organics High Oil & 
Grease

High

Bioretention SwaleSiting and Suitability
Bioretention swales are highly versatile 
stormwater IMPs that effectively reduce 
pollutants. With a narrow width, bioretention 
swales can be integrated into site plans with 
various configurations and components. Ideal 
sites for bioretention swales include the 
right-of-way of linear transportation corridors 
and along borders or medians of parking lots. 
In heavily trafficked areas, curb cuts can be 
used to delineate boundaries. Bioretention 
swales can be combined with other basic and 
stormwater runoff BMPs to form a treatment 
train, reducing the required size of a single IMP 
unit. See Section 3 for details.

Drainage Area: Less than 2 acres and fully 
stabilized.

Head Requirements: Bioretention swale 
typically requires a minimum of 2.5 to 3.5 ft 
of elevation difference between the inlet and 
outlet to the receiving storm drain network.

Slopes: Slopes draining to bioretention swale 
should be 15% or less, side slopes should be 
3:1 (H:V) or flatter, and check dams should 
be used to provide longitudinal bed slopes of 
2.5% (average slope should not exceed 4% 
from inlet to outlet).

Setbacks: Provide 10-ft setback from 
structures/foundations, 100-ft setback from 
septic fields and water supply wells, and 50-ft 
setback from steep slopes.

Water Table & Bedrock: At least 10 ft 
separation must be provided between bottom 
of cut (subgrade) and seasonal high water 
table, bedrock, or other restrictive features.

Soil Type: Bioretention swale can be used in 
any soils. If subsoil infiltration is less than 
0.5 in/hr, an underdrain should be installed. 
A liner may be needed if subsoils contain 
expansive clays or calcareous minerals.

Areas of Concern: Infiltration is not allowed 
at sites with known soil contamination or hot 
spots, such as gas stations. An appropriate 
impermeable liner must be used in areas of 
concern.

This rendering demonstrates the application of bioretention swales 
as green street retrofits. Runoff enters the bioretention swale 
through curb cuts and is filtered vertically through the soil media. 
Lateral hydraulic restriction layers protect adjacent infrastructure 
from lateral seepage while allowing infiltration from the bottom of 
the bioretention swale. The underdrain is offset to avoid roots of 
existing vegetation.

This schematic shows the major design elements of a bioretention 
swale. IWS is incorporated for enhanced infiltration and water quality 
treatment by upturning the underdrain in the outlet structure. Check 
dams ensure capture of the water quality volume and slow surface 
flow during larger storms.

Design Considerations & Specifications  
(see Appendices A & G for details)

Design 
Component General Specification

IM
P

 F
un

ct
io

n

1 Impermeable liner If non-infiltrating (per geotechnical investigation), use clay liner, 
geomembrane liner, or concrete.

2 Lateral hydraulic 
restriction barriers

May use concrete or geomembrane to restrict lateral seepage to 
adjacent subgrades, foundations, or utilities. 

3 Underdrain/
Infiltration

Underdrain required if subsoil infiltration < 0.5 in/hr. Schedule 40 PVC 
pipe with perforations (slots or holes) every 6 inches. If design is fully-
infiltrating, ensure that subgrade compaction is minimized.

4 Cleanouts/ 
Observation Wells

Provide 6-inch diameter cleanout ports/observation wells for each 
underdrain pipe. 

5 Internal Water 
Storage (IWS)

If using underdrain, the underdrain outlet can be elevated to create a 
sump for additional moisture retention to promote plant survival and 
treatment. Top of IWS should be greater than 18 inches below surface.

6 Temporary Ponding 
Depth 

Use check dams to provide 6–18 inches (6–12 inches near schools or in 
residential areas); average ponding depth of 9 inches is recommended.

7 Drawdown Time Surface drawdown: 12–96 hrs, Subsurface dewatering: 48 hrs.

S
oi

l M
ed
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8 Soil Media Depth 2–4 feet (deeper for better pollutant removal, hydrologic benefits, and 
deeper rooting depths).

9 Soil Media 
Composition

65% sand, 20% sandy loam, and 15% compost (from vegetation-based 
feedstock; animal wastes or by-products should not be applied) by 
volume.

10 Media Permeability 5 in/hr infiltration rate for the flow-based SUSMP method (1–6 in/hr for 
alternative designs, as approved by local jurisdiction)

11 Chemical Analysis Total phosphorus < 15 ppm, pH 6–8, CEC > 5 meq/100 g soil.

Organic Matter Content < 5% by weight.

12 Drainage Layer Separate media from underdrain with 2 to 4 inches of washed concrete 
sand (ASTM C-33), followed by 2 inches of choking stone (ASTM No. 8) 
over a 1.5 ft envelope of ASTM No. 57 stone.
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13 Inlet/Pretreatment Provide stabilized inlets at least 12 inches wide and energy dissipation. 
Install rock armored forebay for concentrated flows, gravel fringe and 
vegetated filter strip for sheet flows.

14 Slope and Grade 
Control

If necessary, use check dams to maintain maximum 2.5% bed 
slope. Check dams should extend sufficiently deep to prevent piping 
(undercutting) below the check dam.

15 Outlet 
Configuration

Online: All runoff is routed through system—install an elevated overflow 
structure or weir at the elevation of maximum ponding.

Offline: Only treated volume is diverted to system—install a diversion 
structure or allow bypass of high flows.
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e 16 Mulch Dimensional chipped hardwood or triple shredded, well-aged hardwood 
mulch 3-inches-deep.

17 Vegetation Native, deep rooting, drought tolerant plants.

18 Multi-Use Benefits Provide educational signage, artwork, or wildlife amenities.

Maintenance Considerations (see Appendix D for detailed checklist)
Task Frequency Indicator Maintenance is Needed Maintenance Notes

Catchment inspection

Weekly or 
biweekly with 
routine property 
maintenance

Excessive sediment, trash, and/or 
debris accumulation on the surface of 
bioretention swale

Permanently stabilize any exposed soil and remove any accumulated sediment. 
Adjacent pervious areas may need to be regraded.

Inlet inspection Internal erosion or excessive sediment, 
trash, and/or debris accumulation

Check for sediment accumulation to ensure that flow into the bioretention swale is as 
designed. Remove any accumulated sediment.

Litter/leaf removal and misc. 
upkeep

Accumulation of litter and debris within 
bioretention swale area, mulch around 
outlet, internal erosion

Litter, leaves, and debris should be removed to reduce the risk of outlet clogging, 
reduce nutrient inputs to the bioretention area, and to improve facility aesthetics. 
Erosion should be repaired and stabilized.

Pruning 1–2 times/year Overgrown vegetation that interferes with 
access, lines of sight, or safety

Nutrients in runoff often cause bioretention vegetation to flourish.

Mowing 2–12 times/year Overgrown vegetation that interferes with 
access, lines of sight, or safety

Frequency depends on location and desired aesthetic appeal and type of vegetation.

Outlet inspection 1 time/year Erosion at outlet Remove any accumulated mulch or sediment.

Mulch removal and replacement 1 time/2–3 years 2/3 of mulch has decomposed Remove decomposed fraction and top off with fresh mulch to a total depth of 3 inches

Remove and replace dead plants 1 time/year Dead plants Within the first year, 10 percent of plants can die. Survival rates increase with time.

Temporary Watering 1 time/2–3 days for 
first 1–2 months 

Until establishment and during severely-
droughty weather

Watering after the initial year might be required.

Fertilization 1 time initially Upon planting One-time spot fertilization for first year vegetation.

Bioretention Swale in Roadway Median (Rendering) 
Logan Avenue, San Diego, CA

Typical Bioretention Swale Profile
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Description
Permeable pavement allows for percolation of 
stormwater through subsurface aggregate and offers 
an alternative to conventional concrete and asphalt 
paving. Typically, stormwater that drains through the 
permeable surface is allowed to infiltrate underlying 
soils and excess runoff drains through perforated 
underdrain pipes. Permeable pavement can be 
designed as a self-treating or self-retaining area.

Treatment Efficiency

Runoff Volume High (unlined) / Low (lined)

Sediment High

Nutrients Low

Pathogens Medium

Metals High

Oil & Grease Medium

Organics Low

Maintenance Considerations (see Appendix D for detailed checklist)
Task Frequency Indicator Maintenance is Needed Maintenance Notes

Catchment inspection Weekly or biweekly during 
routine property maintenance

Sediment accumulation on adjacent impervious 
surfaces or in voids/joints of permeable pavement

Stabilize any exposed soil and remove any accumulated sediment. 
Adjacent pervious areas may need to be graded to drain away from 
permeable pavement.

Miscellaneous 
upkeep

Weekly or biweekly during 
routine property maintenance

Trash, leaves, weeds, or other debris accumulated on 
permeable pavement surface

Immediately remove debris to prevent migration into permeable 
pavement voids. Identify source of debris and remedy problem to avoid 
future deposition.

Preventative vacuum/
regenerative air 
street sweeping

Twice a year in higher sediment 
areas

N/A Pavement should be swept with a vacuum power or regenerative air 
street sweeper at least twice per year to maintain infiltration rates.

Replace fill materials As needed For paver systems, whenever void space between 
joints becomes apparent or after vacuum sweeping

Replace bedding fill material to keep fill level with the paver surface.

Restorative vacuum/
regenerative air 
street sweeping

As needed Surface infiltration test indicates poor performance or 
water is ponding on pavement surface during rainfall

Pavement should be swept with a vacuum power or regenerative air 
street sweeper to restore infiltration rates.

Design Considerations & Specifications  
(see Appendix A for details)

Design Component General Specification
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1 Impermeable 
liner

If non-infiltrating (per geotechnical investigation), use clay liner, 
geomembrane liner, or concrete.

2 Lateral hydraulic 
restriction 
barriers

May use concrete or geomembrane to restrict lateral seepage 
to adjacent subgrades, foundations, or utilities. 

3 Underdrain/
Infiltration

Underdrain required if subsoil infiltration < 0.5 in/hr. Schedule 
40 PVC pipe with perforations (slots or holes) every 6 inches. If 
design is fully infiltrating, ensure that subgrade compaction is 
minimized.

4 Observation 
Wells

Provide capped observation wells to monitor drawdown.

5 Internal Water 
Storage (IWS)

If using underdrain in infiltrating systems, the underdrain outlet 
can be elevated to create a sump to enhance infiltration and 
treatment. 

6 Drawdown Time If using fully-lined system, provide orifice at underdrain outlet 
sized to release water quality volume over 2–5 days.

7 Subgrade Slope 
and Geotextile

Subgrade slope should be 0.5% or flatter. Baffles should be 
used to ensure water quality volume is retained. Geotextile 
should be used along perimeter of cut to prevent soil from 
entering the aggregate voids.
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8 Surface Course Pervious concrete, porous asphalt, and permeable interlocking 
concrete pavers (PICP) are the preferred types of permeable 
pavement because detailed industry standards and certified 
installers are available. 

9 Temporary 
Ponding Depth 

Surface ponding should be provided (by curb and gutter) to 
capture the design storm in the event that the permeable 
pavement surface clogs.

10 Bedding Course 
(for PICP)

Use a 2-inch bedding course of ASTM No. 8 stone.

11 Reservoir Layer Base layer should be washed ASTM No. 57 stone (washed ASTM 
No. 2 may be used as a subbase layer for additional storage).

12 Structural Design A pavement structural analysis should be completed by a 
qualified and licensed professional.
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13 Large Storm 
Routing

For poured in place systems (pervious concrete or porous 
asphalt): system can overflow internally or on the surface.  
For modular/paver-type systems (PICP): internal bypass is 
required to prevent upflow and transport of bedding course.
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14 Edge Restraints 
and Dividers

Provide a concrete divider strip between any permeable and 
impermeable surfaces and around the perimeter of PICP 
installations.

15 Signage Signage should prohibit activities that cause premature clogging 
and indicate to pedestrians and maintenance staff that the 
surface is intended to be permeable.

16 Multi-Use Benefits Provide educational signage, enhanced pavement colors, or 
stormwater reuse systems.

Permeable PavementSiting and Suitability
The use of permeable pavement is encouraged 
for sites such as parking lots, driveways, ped-
estrian plazas, rights-of-way, and other lightly 
traveled areas. Numerous types and forms of 
permeable pavers exist and offer a range of 
utility, strength, and permeability. Permeable 
pavement must be designed to support the 
maximum anticipated traffic load but should 
not be used in highly trafficked areas. For 
designs that include infiltration, surrounding 
soils must allow for adequate infiltration. 
Precautions must be taken to protect soils 
from compaction during construction. See 
Section 3 for details.

Available Space: Permeable pavement is 
typically designed to treat storm water that 
falls on the pavement surface area and runon 
from other impervious surfaces. It is most 
commonly used at commercial, institutional, 
and residential locations in area that are 
traditionally impervious. Permeable pavement 
should not be used in high-traffic areas.

Underground Utilities: Complete a utilities 
inventory to ensure that site development will 
not interfere with or affect utilities.

Existing Buildings: Assess building effects on 
the site. Permeable pavement must be set 
away from building foundations at least 10 feet 
and 50 feet from steep slopes and 100 feet 
from water supply wells.

Water Table and Bedrock: Permeable pave ment 
is applicable where depth from subgrade to 
seasonal high water table, bedrock, or other 
restrictive feature is 10 feet or greater.

Soil Type: Examine site compaction and soil 
characteristics. Minimize compaction during 
construction; do not place the bed bottom on 
compacted fill. Determine site-specific perm-
eability; it is ideal to have well-drained soils.

Areas of Concern: Permeable pavement 
that includes infiltration in design is not 
recommended for sites with known soil 
contamination or hot spots such as gas 
stations. Impermeable membrane can be used 
to contain flow within areas of concern.

Permeable pavements can be used to treat and reduce stormwater runoff 
in parking lots, roadway parking lanes, and pedestrian plazas. A reservoir 
layer below the permeable surface detains stormwater as it infiltrates or is 
slowly release through underdrain pipes.

This schematic represents a typical permeable pavement profile with 
internal water storage to enhance capture and infiltration of the design 
storm volume. An orifice can be provided at the invert of the underdrain 
to slowly dewater captured runoff in non-infiltrating systems.

Pervious Concrete Cross Section  
Cottonwood Creek Park, Encinitas, CA

Typical Permeable Pavement Profile
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Description
Rock infiltration swales are shallow, open channels 
that are designed to reduce runoff volume through 
infiltra tion. Rock infiltration swales are identical to 
bioretention swales except the surface is typically 
covered by cobble rather than mulch and vegetation. 
Rock infiltration swales can serve as conveyance for 
stormwater and can be used in place of traditional 
curbs and gutters; however, when compared 
to traditional conveyance systems the primary 
objective of a rock infiltration swale is infiltration and 
water quality enhancement rather than con veyance. 
In addition to reducing the mass of pollutants in 
runoff, properly maintained rock infiltration swales 
can enhance the aesthetics of a site.

Treatment Efficiency

Runoff 
Volume

High (unlined) /  
Low (lined)

Bacteria High

Sediment High Nutrients Medium

Trash/
debris

High Heavy 
Metals

High

Organics High Oil & 
Grease

High

Rock Infiltration SwaleSiting and Suitability
Rock infiltration swales are highly versatile 
stormwater IMPs that effectively reduce 
pollutants. With a narrow width, rock infiltration 
swales can be integrated into site plans with 
various configurations and components. Ideal 
sites for rock infiltration swales include the 
right-of-way of linear transportation corridors 
and along borders or medians of parking lots. 
In heavily trafficked areas, curb cuts can be 
used to delineate boundaries. Rock infiltration 
swales can be combined with other basic and 
stormwater runoff BMPs to form a treatment 
train, reducing the required size of a single IMP 
unit. See Section 3 for details.

Drainage Area: Less than 2 acres and fully 
stabilized.

Head Requirements: Rock infiltration swale 
typically requires a minimum of 2.5 to 3.5 ft 
of elevation difference between the inlet and 
outlet to the receiving storm drain network.

Slopes: Slopes draining to rock infiltration 
swale should be 15% or less, side slopes 
should be 3:1 (H:V) or flatter, and check dams 
should be used to provide longitudinal bed 
slopes of 2.5% (average slope should not 
exceed 4% from inlet to outlet).

Setbacks: Provide 10-ft setback from 
structures/foundations, 100-ft setback from 
septic fields and water supply wells, and 50-ft 
setback from steep slopes.

Water Table & Bedrock: At least 10 ft 
separation must be provided between bottom 
of cut (subgrade) and seasonal high water 
table, bedrock, or other restrictive features.

Soil Type: Rock infiltration swale can be used in 
any soils. If subsoil infiltration is less than 0.5 
in/hr, an underdrain should be installed. A liner 
may be needed if subsoils contain expansive 
clays or calcareous minerals.

Areas of Concern: Infiltration is not allowed 
at sites with known soil contamination or hot 
spots, such as gas stations. An appropriate 
impermeable liner must be used in areas of 
concern.

This schematic shows the major components of a rock infiltration 
swale. The rock infiltration swale in the photograph intercepts 
roadway runoff through curb cuts and filters it through subsurface 
soil media.

 Rock Infiltration Swale Cross Section, Encinitas, CA

Design Considerations & Specifications  
(see Appendices A & G for details)

Design Component General Specification
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1 Impermeable liner If non-infiltrating (per geotechnical investigation), use clay liner, 
geomembrane liner, or concrete.

2 Lateral hydraulic 
restriction barriers

May use concrete or geomembrane to restrict lateral seepage to 
adjacent subgrades, foundations, or utilities. 

3 Underdrain/
Infiltration

Underdrain required if subsoil infiltration < 0.5 in/hr. Schedule 
40 PVC pipe with perforations (slots or holes) every 6 inches. If 
design is fully-infiltrating, ensure that subgrade compaction is 
minimized.

4 Cleanouts/ 
Observation Wells

Provide 6-inch diameter cleanout ports/observation wells for 
each underdrain pipe. 

5 Internal Water 
Storage (IWS)

If using underdrain, the underdrain outlet can be elevated to 
create a sump for additional moisture retention treatment. Top of 
IWS should be greater than 18 inches below surface.

6 Temporary Ponding 
Depth 

Use check dams to provide 6–18 inches (6–12 inches near 
schools or in residential areas); average ponding depth of 
9 inches is recommended.

7 Drawdown Time Surface drawdown: 12–96 hrs, Subsurface dewatering: 48 hrs.
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8 Soil Media Depth 2–4 feet (deeper for better pollutant removal, hydrologic 
benefits, and deeper rooting depths).

9 Soil Media 
Composition

65% sand, 20% sandy loam, and 15% compost (from 
vegetation-based feedstock; animal wastes or by-products 
should not be applied) by volume.

10 Media Permeability 5 in/hr infiltration rate for the flow-based SUSMP method 
(1–6 in/hr for alternative designs, as approved by local 
jurisdiction).

11 Chemical Analysis Total phosphorus < 15 ppm, pH 6–8, CEC > 5 meq/100 g soil.
Organic Matter Content < 5% by weight.

12 Drainage Layer Separate media from underdrain with 2 to 4 inches of washed 
concrete sand (ASTM C-33), followed by 2 inches of choking 
stone (ASTM No. 8) over a 1.5 ft envelope of ASTM No. 57 stone.
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13 Inlet/Pretreatment Provide stabilized inlets at least 12 inches wide and energy 
dissipation. Install rock armored forebay for concentrated flows, 
gravel fringe and vegetated filter strip for sheet flows.

14 Slope and Grade 
Control

If necessary, use check dams to maintain maximum 2.5% bed 
slope. Check dams should extend sufficiently deep to prevent 
piping (undercutting) below the check dam.

15 Outlet 
Configuration

Online: All runoff is routed through system—install an elevated 
overflow structure or weir at the elevation of maximum ponding.

Offline: Only treated volume is diverted to system—install a 
diversion structure or allow bypass of high flows.
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e 16 Surface Armor surface with cobble. If planted (optional), install drought-
tolerant, low-maintenance trees and shrubs.

17 Multi-Use Benefits Provide educational signage, artwork, or wildlife amenities.

Maintenance Considerations (see Appendix D for detailed checklist)
Task Frequency Indicator Maintenance is Needed Maintenance Notes

Catchment 
inspection

Weekly or 
biweekly with 
routine property 
maintenance

Excessive sediment, trash, and/or debris 
accumulation on the surface of rock 
infiltration swale

Permanently stabilize any exposed soil and remove any accumulated sediment in a 
manner that does not cause an illegal discharge. Adjacent pervious areas may need to 
be regraded.

Inlet inspection Internal erosion or excessive sediment, trash, 
and/or debris accumulation

Check for sediment accumulation to ensure that flow into the rock infiltration swale is 
as designed. Remove any accumulated sediment.

Litter/leaf removal 
and misc. upkeep

Accumulation of litter and debris within rock 
infiltration swale area, mulch around outlet, 
internal erosion

Litter, leaves, and debris should be removed to reduce the risk of outlet clogging, 
reduce nutrient inputs to the bioretention area, and to improve facility aesthetics. 
Erosion should be repaired and stabilized.

Outlet inspection 1 time/year Erosion at outlet Remove any accumulated mulch or sediment.

Temporary Watering 1 time/2–3 days for 
first 1–2 months 

Until establishment and during severely-
droughty weather

Watering after the initial year might be required.

Fertilization 1 time initially Upon planting One-time spot fertilization for first year vegetation.
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Description
Flow-through planters are vegetated IMP units 
that capture, temporarily store, and filter storm 
water runoff. The vegeta tion, ponding areas, and 
soil media in the flow-through planters remove 
contaminants and retain storm water flows from 
small drainage areas before directing the treated 
storm water to an underdrain system. Typically, Flow-
through planters  are completely contained systems; 
for this reason, they can be used in areas where 
geotechnical constraints prevent or limit infiltration 
or in areas of concern where infiltration should be 
avoided. Flow-through planters offer considerable 
flexibility and can be incorporated into small spaces, 
enhancing natural aesthetics of the landscape.

Treatment Efficiency

Runoff Volume Low Metals High

Sediment High Oil & Grease High

Nutrients Medium Organics High

Pathogens High

Maintenance Considerations (see Appendix D for detailed checklist)
Task Frequency Indicator Maintenance is Needed Maintenance Notes

Catchment 
inspection

Weekly or biweekly 
with routine property 
maintenance

Excessive sediment, trash, and/or debris 
accumulation on the surface of bioretention swale

Permanently stabilize any exposed soil and remove any accumulated sediment. Adjacent 
pervious areas may need to be regraded.

Inlet inspection Internal erosion or excessive sediment, trash, and/
or debris accumulation

Check for sediment accumulation to ensure that flow into the bioretention swale is as 
designed. Remove any accumulated sediment.

Litter/leaf removal 
and misc. upkeep

Accumulation of litter and debris within 
bioretention swale area, mulch around outlet, 
internal erosion

Litter, leaves, and debris should be removed to reduce the risk of outlet clogging, reduce 
nutrient inputs to the bioretention area, and to improve facility aesthetics. Erosion should 
be repaired and stabilized.

Pruning 1–2 times/year Overgrown vegetation that interferes with access, 
lines of sight, or safety

Nutrients in runoff often cause bioretention vegetation to flourish.

Mowing 2–12 times/year Overgrown vegetation that interferes with access, 
lines of sight, or safety

Frequency depends on location and desired aesthetic appeal and type of vegetation.

Outlet inspection 1 time/year Erosion at outlet Remove any accumulated mulch or sediment.

Mulch removal and 
replacement

1 time/2–3 years 2/3 of mulch has decomposed Remove decomposed fraction and top off with fresh mulch to a total depth of 3 inches

Remove and replace 
dead plants

1 time/year Dead plants Within the first year, 10 percent of plants can die. Survival rates increase with time.

Temporary Watering 1 time/2–3 days for 
first 1–2 months 

Until establishment and during severely-droughty 
weather

Watering after the initial year might be required.

Fertilization 1 time initially Upon planting One-time spot fertilization for first year vegetation.

Design Considerations & Specifications  
(see Appendices A & G for details)

Design Component/
Consideration General Specification
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1 Impermeable liner Planter boxes are typically contained within a concrete vault.

2 Underdrain 
(required)

Underdrain required if subsoil infiltration < 0.5 in/hr. Schedule 40 PVC 
pipe with perforations (slots or holes) every 6 inches. If design is fully 
infiltrating, ensure that subgrade compaction is minimized. 

3 Cleanouts/
Observation Wells

Provide 6-inch diameter cleanout ports/observation wells for each 
underdrain pipe.

4 Internal Water 
Storage (IWS)

With careful plant selection, the outlet can be slightly elevated to 
create a sump for additional moisture retention to promote plant 
survival and enhanced treatment. Top of IWS should be greater than 
18 inches below surface.

5 Temporary Ponding 
Depth

Provide 6–18 inches surface ponding (6–12 inches near schools or in 
residential areas); average ponding depth of 9 inches is recommended.

6 Drawdown Time Surface drawdown: 12–96 hrs, Subsurface dewatering: 48 hrs.
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7 Soil Media Depth 2–4 feet (deeper for better pollutant removal, hydrologic benefits, and 
deeper rooting depths).

8 Soil Media 
Composition

65% sand, 20% sandy loam, and 15% compost (from vegetation-based 
feedstock; animal wastes or by-products should not be applied) by 
volume.

9 Media Permeability 5 in/hr infiltration rate for the flow-based SUSMP method (1–6 in/hr for 
alternative designs, as approved by local jurisdiction).

10 Chemical Analysis Total phosphorus < 15 ppm, pH 6–8, CEC > 5 meq/100 g soil. 

Organic Matter Content < 5% by weight.

11 Drainage Layer Separate soil media from underdrain with 2 to 4 inches of washed 
concrete sand (ASTM C33), followed by 2 inches of choking stone 
(ASTM No. 8) over a 1.5 ft envelope of ASTM No. 57 stone. Additional 
aggregate storage depth can be provided for hydromodification control.
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12 Inlet/ Pretreatment Provide stabilized inlets and energy dissipation. Install rock armored 
forebay, gravel splash pad, or upturn incoming pipes.

13 Outlet Configuration Online: All runoff is routed through system—install an elevated overflow 
structure or weir at the elevation of maximum ponding.

Offline: Only treated volume is diverted to system—install a diversion 
structure or allow bypass of high flows.
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e 14 Mulch Dimensional chipped hardwood or triple shredded, well-aged hardwood 
mulch 3-inches-deep.

15 Vegetation Native, deep rooting, drought tolerant plants.

16 Multi-Use Benefits Provide educational signage, artwork, or wildlife habitat.

Flow-Through PlantersSiting and Suitability
Flow-through planters require relatively little 
space and can be easily adapted for urban 
retrofits such as building and rooftop runoff 
catchments or into new street and sidewalk 
designs. Because flow-through planters are 
typically fully-contained systems, available 
space presents the most significant limitation. 
To ensure healthy vegeta tion in the planter box, 
proper plant and media selection are important 
considerations for accommodating the drought, 
ponding fluctuations, and brief periods of 
saturated soil conditions. See Section 3 for 
details.

Drainage Area: To be less than 0.35 acres and 
fully stabilized.

Underground Utilities: Complete a utilities 
inventory to ensure that site development will 
not interfere with or affect the utilities.

Existing Buildings: Assess building effects 
(runoff, solar shadow) on the site. When 
completely contained, building setbacks are 
less of a concern.

Water Table: Seasonal high water table should 
be located below the bottom of the planter.

Soil Type: Soils within the drainage area must 
be stabilized. If flow-through planters are fully 
contained, local soils must provide structural 
support.

Areas of Concern: Fully-contained flow-through 
planters can be used in areas with known soil 
contamination or in hot spots.

This diagram shows the design elements of a flow-through planter 
installed for water quality control. Flow-through planters can be 
used in highly urbanized settings or areas where infiltration is 
restricted. Additional surface storage or subsurface aggregate 
storage can be provided for hydromodification control.

Typical Flow-Through Planter Cross Section
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Description
Vegetated roofs are vegetated surfaces generally 
installed on flat or gently sloped rooftops. 
Sometimes called green roofs, they consist of 
drought tolerant vegetation grown in a thin layer of 
media underlain by liner and drainage components. 
Vegetated roofs reduce stormwater runoff volume 
and improve water quality by intercepting rainfall 
which is either filtered by the media, evaporated 
from the roof surface or utilized by the vegetation. 
Vegetated roofs can be installed on a wide range of 
building types and may provide additional functions 
such as extending roof-life and reducing energy 
requirements of the building. Research has shown 
that vegetated roofs also may improve property 
values of adjacent buildings and provide air quality 
benefits. In addition to these functions vegetated 
roofs can serve as passive recreation areas 
and provide wildlife habitat. Vegetated roofs are 
considered self-treating areas and drainage requires 
no further treatment control.

Treatment Efficiency

Runoff Volume High Bacteria Low

TSS Medium Nutrients Low

Trash/debris Medium Heavy Metals High

Vegetated RoofsSiting and Suitability
Vegetated roofs are typically constructed on 
flat or gently sloped rooftops of a wide variety 
of shapes and sizes. Where installed on new 
construction, building structural design should 
consider the additional load of the vegetated 
roof. Where installed on existing buildings the 
structure should be evaluated by a structural 
engineer to determine suitability. Vegetated 
roofs can be implemented on a wide range of 
building types and settings and can integrate 
with other roof infrastructure such as HVAC 
components, walkways, and solar panels. See 
Section 3 for details.

Drainage Area: Varies widely from a few square 
feet to several acres. 

Head Requirements: Not applicable

Slopes: Vegetated roofs can be installed on 
roof surfaces that are flat or are sloped. 

Setbacks: Not applicable

Structural Requirements: a structural engineer 
should evaluate the structure to ensure that it 
is capable of supporting the vegetated roof.

Areas of Concern: In areas of significant wind 
loads design considerations may be necessary 
to ensure security of media or a vegetated roof 
may not be suitable.

The extensive vegetated roof on this public library features modular 
units containing lightweight media and various drought-tolerant 
vegetation.

Typical components of an extensive green roof. The cross section 
of intensive green roofs will be deeper and vary from site to site 
based on desired functions and structural capacity of the underlying 
structure.

Design Considerations & Specifications  
(see Appendix A for details)

Design Component General Specification
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1 Roof Slope Vegetated roofs may be constructed on slopes from 1% to 30%. 
Where slopes approach 30% media retention practices such as 
baffles or geo-grids should be incorporated into the design. 

2 Waterproof Liner All vegetated roof systems should incorporate a waterproof liner 
to protect the roof deck and underlying structure from leaks. 

3 Insulation 
(optional)

Insulation may be placed either above or below the waterproof 
liner to enhance the energy efficiency of the building and to 
provide additional protection of the roof deck. 

4 Root Barrier Root barrier is placed directly above the waterproof liner, or 
insulation as appropriate,  to prevent plant roots from impacting 
the integrity of the liner

5 Drainage Layer Aggregate: Minimum of 2 inches of clean washed synthetic or 
inorganic aggregate material such as no 8 stone or suitable 
alternatives. 

Manufactured: A wide range of prefabricated drainage layers 
are available which incorporate drainage and storage or rainfall. 
Minimum storage capacity should be 0.8 inches.

6 Permeable Filter 
Fabric

A semipermeable filter fabric is placed between the drainage 
layer and growth media to prevent migration of the media into 
the drainage layer.
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8 Media 
Composition

80–90% lightweight inorganic materials such as expanded 
slates, shales, or pumice.

No more than 20% organic materials with a low potential for 
leaching nutrients.
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9 Roof Drains and 
Scuppers

Setback vegetated roof media and drainage layers a minimum 
of 12 inches from all roof drains and scupper and fill these 
areas with washed no. 57 stone to a depth equal to or greater 
than the depth of the vegetated roof components.

10 Other 
Infrastructure

Setback vegetated roof 24 inches from other rooftop 
infrastructure such as vents, HVAC components, etc. Setback 
areas may be filled with washed no. 57 gravel or suitable 
alternative.

11 Access Adequate access to the roof must be provided to allow routine 
maintenance.

La
nd
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e 12 Vegetation Primarily drought tolerant species which can thrive in a rooftop 
environment without supplemental irrigation; see Plant List 
(Appendix E).

13 Multi-Use 
Benefits

Include features to enhance habitat, aesthetics, recreation, and 
public education as desired.

Maintenance Considerations (see Appendix D for detailed checklist)
Task Frequency Indicator Maintenance is Needed Maintenance Notes

Media Inspection 2 times/year Internal erosion of media from runoff or wind 
scour, exposed underlayment components

Replace eroded media and vegetation. Adopt additional erosion prevention practices as 
appropriate.

Liner Inspection 1 time/year Liner is exposed or tenants have experienced 
leaks

Evaluate liner for cause of leaks. Repair or replace as necessary. 

Outlet Inspection 2 times/year Accumulation of litter and debris around the 
roof drain or scupper or standing water in 
adjacent areas.

Litter, leaves, and debris should be removed to reduce the risk of outlet clogging. If 
sediment has accumulated in the gravel drain buffers remove and replaces the gravel.

Vegetation 
Inspection

1 time/year Dead plants or excessive open areas on 
vegetated roof

Within the first year, 10 percent of plants can die. Survival rates increase with time.

Invasive Vegetation 2 times/year Presence of unwanted or undesirable species Remove undesired vegetation. Evaluate vegetated roof for signs of excessive water retention. 

Temporary Watering 1 time/2–3 days for 
first 1–2 months 

Until establishment and during severely-
droughty weather

Watering after the initial year might be required.

Extensive vegetated roof at Fallbrook Library, Fallbrook, CA

Extensive Vegetated Roof  
at County of San Diego Operations Center - Cross Section
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Description
Sand filters are filtering IMPs that can be installed 
on the surface or subsurface. They remove 
pollutants by filtering stormwater vertically 
through a sand media and can also be designed 
for infiltration. Although they function similar to 
bioretention, sand filters lack the pollutant removal 
mechanisms provided by the biological activity and 
fine clay particles found in bioretention media.

Treatment Efficiency

Runoff Volume Low

Sediment High

Nutrients Low

Pathogens Medium

Metals Low

Oil & Grease Medium

Organics Medium

Sand Filters Siting and Suitability
Sand filters require less space than many 
LID IMPs and are typically used in areas with 
restricted space such as parking lots or other 
highly impervious areas. Sizing should be 
based on the desired water quality treatment 
volume and should take into account all runoff 
at ultimate build-out, including off-site drainage. 
The design phase should also identify where 
pretreatment will be needed. Aboveground units 
should be designed with a vegetated filter strip 
or forebay as a pretreatment element, and 
belowground units should incorporate a forebay 
sediment chamber. See Section 3 for details.

Underground Utilities: A complete utilities 
inventory should be done to ensure that site 
development will not interfere with or affect 
the utilities.

Existing Buildings: If used underground, ensure 
that the sand filter will not interfere with 
existing foundations.

Water Table and Bedrock: Sand filters are 
applicable where depth from subgrade to 
seasonal high water table, bedrock, or other 
restrictive feature is 10 ft or greater.

Soil Type: If infiltration is planned to existing 
soils, examine site compaction and soil 
character istics. Determine site-specific 
permeability. It is ideal to have well-drained 
soils. If native soils show less than 0.5 in/hr 
infiltration rate, underdrains should be included.

Areas of Concern: Sand filters, if lined, can be 
used for sites with known soil contamination 
or hot spots such as gas stations. Impermeable 
membranes must be used to contain infiltration 
within areas of concern.

Maintenance Considerations (see Appendix D for detailed checklist)
Task Frequency Indicator Maintenance is Needed Maintenance Notes

Catchment 
inspection

Weekly or biweekly with routine property 
maintenance

Excessive sediment, trash, and/or debris 
accumulation on the surface of sand filter.

Permanently stabilize any exposed soil and remove any accumulated 
sediment.  Adjacent pervious areas may need to be regarded.

Inlet inspection Once after first major rain of the season, 
then every 2 to 3 months depending on 
observed sediment and debris loads

Debris or sediment has blocked inlets. Remove any accumulated material.

Sedimentation 
chamber/forebay 
inspection 

Every two months Sediment has reached 6-inches-deep (install a fixed 
vertical sediment depth marker) or litter and debris 
has clogged weirs between sedimentation chamber 
and sand filter chamber (for subsurface filters).

Remove accumulated material from sedimentation chamber. 
Remove and replace top 2 to 3 inches of sand filter if necessary.

Sand filter surface 
infiltration 
inspection

After major storm events or biannually Surface ponding draws down in greater than 
48 hours.

Remove and replace top 2 to 3 inches of sand filter, or as needed 
to restore infiltration capacity. Inspect watershed for sediment 
sources.

Outlet inspection Once after first major rain of the season, 
then monthly

Erosion or sediment deposition at outlet. Check for erosion at the outlet and remove any accumulated 
sediment.

Miscellaneous 
upkeep

12 times/year Tasks include trash collection, spot weeding, soil media 
replacement, and removal of visual contamination.

Design Considerations & Specifications  
(see Appendix A for details)

Design Component General Specification
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1 IMP Type Surface sand filters: installed in shallow depressions on surface. 
Require pretreatment by vegetated swales, filter strip, or forebay.
Subsurface sand filters: can be installed along the edges of roads 
and parking lots to conserve space. Must include a sedimentation 
chamber for pretreatment.

2 Impermeable liner If non-infiltrating (per geotechnical investigation), use clay liner, 
geomembrane liner, or concrete.

3 Lateral hydraulic 
restriction barriers

May use concrete or geomembrane to restrict lateral seepage to 
adjacent subgrades, foundations, or utilities.

4 Underdrain/
Infiltration

Underdrain required if subsoil infiltration < 0.5 in/hr. Schedule 
40 PVC pipe with perforations (slots or holes) every 6 inches. If 
design is fully infiltrating, ensure that subgrade compaction is 
minimized.

5 Cleanouts/
Observation Wells

Provide 6-inch diameter cleanout ports/observation wells for each 
underdrain pipe.

6 Internal Water 
Storage (IWS)

If using underdrain in infiltrating systems, the underdrain outlet 
can be elevated to create a sump for enhanced infiltration and 
treatment. Top of IWS should be greater than 10 inches below 
surface.

7 Temporary Ponding 
Depth

No greater than 8 feet (shallower depth should be used in 
residential areas or near schools and parks).

8 Drawdown Time Surface drawdown: 12–96 hrs.

Subsurface dewatering: 48 hrs.
S
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9 Soil Media Depth 1.5–4 feet (deeper for better pollutant removal, hydrologic 
benefits, and deeper rooting depths).

10 Gradation Washed concrete sand (ASTM C-33) free of fines, stones, and 
other debris.

11 Chemical Analysis Total phosphorus < 15 ppm.

12 Drainage Layer Separate soil media from underdrain with 2 to 4 inches of washed 
concrete sand (ASTM C-33), followed by 2 inches of choking stone 
(ASTM No. 8) over a 1.5 ft envelope of ASTM No. 57 stone.

R
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13 Inlet/ Pretreatment Provide stabilized inlets at least 12 inches wide and energy 
dissipation. Install rock armored forebay for concentrated flows, 
gravel fringe and vegetated filter strip for sheet flows to surface 
sand filters. For subsurface sand filters, a sedimentation chamber 
is provided (should be dewatered between storm events).

14 Outlet Configuration Online: All runoff is routed through system—install an elevated 
overflow structure or weir at the elevation of maximum ponding.
Offline: Only treated volume is diverted to system—install a 
diversion structure or allow bypass of high flows.

O
th

er 15 Multi-Use Benefits Provide features to enhance aesthetics and public education.

A surface sand filter intercepts and filters runoff from a parking lot. 
Underdrains discharge to the adjacent creek.

Surface Sand Filter (Rendering) 
San Carlos Recreation Center, San Diego, CA

Subsurface Sand Filter on College Campus 
NC State University, Raleigh, NC

A subsurface sand filter intercepts sheet flow from a parking lot through 
grate inlets. Runoff is pretreated in a sedimentation chamber to remove 
coarse sediment and debris, then flows through slot weirs into the sand 
filter chamber. Underdrain discharge and overflow are routed to an 
adjacent catch basin structure.
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Description
Cisterns are storage vessels that can collect and store 
rooftop runoff from a downspout for later use. Sized 
according to rooftop area and desired volume, cisterns 
can be used to collect both resi dential and commercial 
building runoff. By temporarily storing the runoff, less 
runoff enters the storm water drainage system, thereby 
reducing the amount of pollutants discharged to sur
face waters. Additionally, cisterns and their smaller 
counterpart referred to as rain barrels are typically used 
in a treatment train system where collected runoff is 
slowly released into another IMP or landscaped area for 
infiltration. Because of the peakflow reduction and stor
age for potential bene ficial uses, subsequent treatment 
train IMPs can be reduced in size. Cisterns can collect 
and hold water for commercial uses, most often for 
nonpotable uses such as irrigation or toilet flushing. 

Treatment Efficiency

Runoff 
Volume

Varies based on cistern size and drawdown 
mechanisms

Water 
Quality

Water quality improvements depend on down stream 
practices—high pollutant removal can be achieved 
if paired with an infiltrating or filtering practice

Cisterns Siting and Suitability
Cisterns should be placed near a roof 
downspout, but can also be located remotely 
if a “wet conveyance” configuration is used. 
The structural capacity of soils should be 
investigated to determine whether a footer is 
needed. Cisterns are available commercially 
in numerous sizes, shapes, and materials. 
The configuration will be determined by 
available space, intended reuse strategy, and 
aesthetic preference. An overflow mechanism 
is important to prevent water from backing up 
onto rooftops—overflow should be conveyed 
in a safe direction away from building 
foundations. See Section 3 for details.

Drainage Area: Rooftop area.

Existing Buildings: Ideally, cistern overflows 
should be set away from building foundations 
at least 5 feet.

Water Table: The seasonal high water table 
should be located below the bottom of the 
cistern, particularly underground cisterns, 
to prevent buoyant forces from affecting the 
cistern.

Soil Type: Ensure that the cistern is securely 
mounted on stable soils. If structural 
capacity of the site is in question, complete 
a geotechnical report to determine the 
structural capacity of soils.

Areas of Concern: Overflow volume or outflow 
volume should not be directed to areas 
where infiltration is not desired. Such areas 
may include hot spots, where soils can be 
contaminated.

Maintenance Considerations (see Appendix D for detailed checklist)
Task Frequency Indicator Maintenance is Needed Maintenance Notes

Gutter and rooftop 
inspection

Biannually and before 
heavy rains

Inlet clogged with debris Clean gutters and roof of debris that have accumulated, check for leaks

Remove accumulated 
debris

Monthly Inlet clogged with debris Clean debris screen to allow unobstructed stormwater flow into the cistern

Structure inspection Biannually Cistern leaning or soils slumping/eroding Check cistern for stability, anchor system if necessary

Structure inspection Annually Leaks Check pipe, valve connections, and backflow preventers for leaks

Add ballast Before any major 
wind-related storms

Tank is less than half-full Add water to half full

Miscellaneous upkeep Annually Make sure cistern manhole is accessible, operational, and secure

Design Considerations & Specifications  
(see Appendix A for details)

Design 
Component General Specification
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1 Cistern material 
and foundation

Tanks should typically be opaque to prevent algal growth. A 
foundation of gravel should be provided if the weight of the 
cistern at capacity is less than 2000 pounds, otherwise a 
concrete foundation should be provided.

2 Conveyance 
configuration

Runoff should be conveyed to the cistern such that no backwater 
onto roofs occurs during the 100-yr event. Two types of inlet 
configurations are available:

• Dry conveyance: conduit freely drains to cistern with no water 
storage in pipe

• Wet conveyance: a bend in the conduit retains water between 
rainfall events (allows cistern to be placed further from 
buildings)

3 Inlet filter A self-cleaning inlet filter should be provided to strain out large 
debris such as leaves. Some systems incorporate built-in bypass 
mechanisms to divert high flows.

4 First flush 
diverter

A passive first flush diverter should be incorporated in areas with 
high pollutant loads to capture the first washoff of sediment, 
debris, and pollen during a rainfall event. First flush diverters are 
typically manually dewatered between events.

5 Low-flow outlet An outlet should be designed to dewater the water quality 
storage volume to a vegetated area in no less than 2 days. The 
elevation of the outlet depends on the volume of water stored for 
alternative purposes.

6 Overflow or 
bypass

Emergency overflow (set slightly below the inlet elevation) or 
bypass must be provided to route water safely out of the cistern 
when it reaches full capacity.

R
eu

se
 a

nd
 S

af
et

y

7 Signage Signage indicating: “Caution: Reclaimed Water, Do Not Drink” 
(preferably in English and Spanish) must be provided anywhere 
cistern water is piped or outlets.

8 Pipe color and 
locking features

All pipes conveying harvested rainwater should be purple in color 
and be labeled as reclaimed or recycled water. All valves should 
feature locking features.

9 Routing water 
for use

Regardless of gravity or pumped flow, adequate measures must 
be taken to prevent contamination of drinking water supplies.

10 Makeup water 
supply

A makeup water supply can be provided to refill the cistern to a 
desired capacity when harvested water has a dedicated use.

11 Vector control All inlets and outlets to the cistern must be covered with a 1-mm 
or smaller mesh to prevent mosquito entry/egress.
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12 Multi-use 
benefits

Harvested rainwater should be used to offset potable water uses, 
such as irrigation, toilet flushing, car washing, etc. Additionally, 
educational signage and aesthetically-pleasing facades should 
be specified.

This diagram illustrates the major design elements of a rainwater 
harvesting system. In this configuration, detention storage is provided 
above the low flow outlet and water for reuse is stored in the lower half 
of the cistern. Note that the cistern is paired with a bioretention area to 
achieve both hydromodification and water quality control.

Typical Rainwater Harvesting Components

Smaller cisterns or rain barrels can be used to capture 
and reuse residential rooftop runoff for irrigation and 
other non-potable uses. 

Residential Cistern
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Description
Swales are shallow, open channels that are 
designed remove pollutants such as sediment 
by physically straining and filtering water through 
vegetation or cobble within the channel. Additionally, 
swales can serve as conveyance for storm water 
and can be used in place of traditional curbs and 
gutters; however, when compared to traditional 
conveyance systems the primary objective of a 
swale is filtration and water quality enhancement 
rather than conveyance. Some designs also include 
infiltration through subsurface soil media, or 
underlying soils to reduce peak runoff volume during 
storms.

Treatment Efficiency

Runoff Volume Low Bacteria Low

Sediment High Nutrients Low

Trash/debris High Heavy Metals Medium

Organics Medium Oil & Grease Medium

Vegetated Swales Siting and Suitability
Site evaluation must first determine the 
volume of water to be conveyed through the 
swale. To accommodate the volume, design 
considerations must incorporate three 
components: the longitudinal slope, resistance 
to flow, and cross-sectional area. Incorporating 
vegetated filter strips along the top of the 
channel banks and using sheet flow for entry 
can enhance treatment in swales. Avoid slopes 
and soil conditions that limit infiltration as they 
could lead to excessive ponding. See Section 3 
for details.

Drainage Area: Less than 2 acres.

Available Space: The footprint of swales 
is dependent on drainage area, typically 
sized as 10 to 20 percent of the upstream 
drainage. If space allows, pretreatment can be 
incorporated into design.

Underground Utilities: A complete utilities 
inventory should be done to ensure that site 
development will not interfere with or affect 
utilities.

Existing Buildings: Assess building effects 
(runoff, solar shadow) on the site. Swales must 
be setback from building foundations at least 
10 feet.

Water Table: Swales are applicable where 
depth to water table is more than 2 feet to 
limit the potential of undesired ponding.

Soil Type: Examine site compaction and 
soil characteristics. Determine site-specific 
permeability; it is ideal to have well-drained 
soils for volume reduction and treatment in 
swales.

Areas of Concern: Swales should not be used 
to receive storm water runoff from storm water 
hot spots, unless adequate pretreatment is 
provided upstream.

Design Considerations & Specifications  
(see Appendix A for details)

Design 
Component General Specification
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1 Footprint and 
flowpath

Determine allowable swale dimensions per site 
constraints. Maximize flow path to optimize 
treatment.

2 Swale 
bottom width

2 ft to 8 ft width. If wider than 8 ft, channel 
dividers may be necessary to prevent 
meandering and low-flow channel formation.

3 Flow depth Water quality flow: flow depth during the water 
quality treatment event should not exceed two-
thirds the height of the vegetation for optimum 
treatment.

100-yr flow: flow depth should be fully 
contained within the swale so as not to flood 
adjacent property or infrastructure.

4 Longitudinal 
slope

1% to 6% overall slope (1% to 2% optimum). 
Slopes greater than 2.5% should incorporate 
grade control (see below). Slopes flatter than 
0.5% may result in nuisance ponding. Flow 
should not exceed 3 feet/second in grassed 
swales.

5 Side slopes 3:1 (H:V) or flatter to prevent bank erosion.
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6 Channel 
dividers

If bottom width exceeds 8 ft, channel dividers 
may be necessary to prevent meandering and 
low-flow channel formation.

7 Grade and 
erosion 
control

Grade control provided by 6–18 inch check 
dams to maintain < 2.5% longitudinal invert 
slope. For particularly flashy catchments, 
turf reinforcement mats may be necessary to 
prevent erosion.

8 Pretreatment Where practicable provide vegetated filter 
strip (sheet flow) or cobble energy dissipater 
(concentrated flow) for pretreatment.

9 Soil 
amendments

Soils can be amended with organic matter 
or bioretention media to improve volume 
reduction.

10 Vegetation Turf grasses (not bunch grasses) should be 
maintained on the surface to prevent erosion 
and improve treatment. 

Maintenance Considerations (see Appendix D for detailed checklist)
Task Frequency Maintenance Notes

Inlet Inspection Twice annually Check for sediment accumulation and erosion within the swale.

Mowing 2–12 times per year Frequency depends upon location and desired aesthetic appeal.

Watering 1 time per 2–3 days for first 
1–2 months; sporadically after 
establishment

If drought conditions exist, watering after the initial year may be required.

Fertilization 1 time initially One time spot fertilization for “first year” vegetation.

Remove and replace dead 
plants

1 time per year Within first year 10 percent of plants may die. Survival rates increase with time.

Check dams One prior to the wet season and 
monthly during the wet season

Check for sediment accumulation and erosion around or underneath the dam 
materials.

Miscellaneous upkeep 12 times per year Tasks include trash collection and spot weeding.

This schematic labels the typical design components of swales.

Vegetated Swale Cross Section

A vegetated swale conveys and treats runoff from a public park. Proper design, 
maintenance of dense vegetation, and accurate fine grading ensure optimum 
treatment and minimize the risks of erosion or standing water.

Vegetated Swale at Public Park, San Diego County, CA
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COUNTY OF SAN DIEGO LOW IMPACT DEVELOPMENT HANDBOOK  PAGE D-1 

SUSMP VERIFICATION 
The following inspection and maintenance forms can be substituted for the self-verification forms in the 
San Diego County SUSMP (2012), which are available from: 
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_appendix_f.pdf 

These are general maintenance checklists. Please refer to the project-specific Storm Water Management 
Plan (SWMP) for specific design elements for each IMP. These maintenance checklists can be modified 
to incorporate specific maintenance requirements based on the project specific IMP design.  

Ensure that no illegal discharges occur when maintenance activities are being conducted. For example, 
collect sediment laden discharge and debris if flushing an underdrain system or cleaning rock infiltration 
swales, etc. Leaves and debris should not be disposed of in the adjacent catch basin or receiving water. 

If mosquitoes are present or larvae observed in standing water please call the County Vector Control at 
(858) 694-2888. All IMPs should be designed to dewater in 96 hours. 

All IMPs identified in the project SWMP should be reported annually to the County of San Diego. For 
more information please call (858) 495-5318 or e-mail watersheds@sdcounty.ca.gov. 
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Inspection and Maintenance  
Checklist 

BIORETENTION 

Permit no. ________________________________________________________________  
BMP location ______________________________________________________________  
Responsible party __________________________________________________________  
Phone number ( ____ ) __________________  Email ______________________________  
Responsible party address ___________________________________________________  
Date of inspection __________________________________________________________  

     

Defect 
Conditions when  

maintenance is needed 
Maintenance 

needed? 
Date and description of 

maintenance conducteda 
Results expected when  

maintenance is performed 
1. Standing water Water stands in the bioretention area 

between storms and does not drain within 
24 hours after rainfall. 

  There should be no areas of standing water once 
inflow has ceased. Any of the following could apply: 
sediment or trash blockages removed, grade from 
head to foot of bioretention area improved, media 
surface scarified, underdrains flushed in manner that 
does not cause an illegal discharge. 

2. Trash and debris  Trash and debris accumulated in the 
bioretention area and around the inlet and 
outlet. 

  Trash and debris removed from the bioretention area 
and disposed of properly. 

3. Sediment Evidence of accumulated sediment in the 
bioretention area. 

  Material removed so that there is no clogging or 
blockage. Material is disposed of properly. 

4. Erosion Channels have formed around inlets, there 
are areas of bare soil, or there is other 
evidence of erosion. 

  Obstructions and sediment removed so that water 
flows freely and disperses over a wide area. 
Obstructions and sediment are disposed of properly. 

5. Vegetation Vegetation is dead, diseased or overgrown.   Vegetation is healthy and attractive. Grass is 
maintained at least 3 inches in height. 

6. Mulch Mulch is missing or patchy. Areas of bare 
earth are exposed or mulch layer is less 
than 3 inches deep. 

  All bare earth is covered, except mulch is kept 
6 inches away from trunks of trees and shrubs. 
Mulch is even at a depth of 3 inches. 

7. Inlet/outlet Sediment accumulations.   Inlet/outlet is clear of sediment and debris and 
allows water to flow freely. 

8. Miscellaneous Any condition not covered above that 
needs attention for the bioretention area to 
function as designed. 

  The design specifications are met. 

a. Attach copies of available supporting documents (photographs, copies of maintenance contracts, and/or maintenance records). 
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Inspection and Maintenance  
Checklist 

BIORETENTION SWALE 

Permit no. ________________________________________________________________  
BMP location ______________________________________________________________  
Responsible party __________________________________________________________  
Phone number ( ____ ) __________________  Email ______________________________  
Responsible party address ___________________________________________________  
Date of inspection __________________________________________________________  

     

Defect 
Conditions when  

maintenance is needed 
Maintenance 

needed? 
Date and description of 

maintenance conducteda 
Results expected when  

maintenance is performed 
1. Standing water Water stands in the bioretention swale 

between storms and does not drain within 
24 hours after rainfall. 

  There should be no areas of standing water once 
inflow has ceased. Any of the following could apply: 
sediment or trash blockages removed, grade from 
head to foot of bioretention area improved, media 
surface scarified, underdrains flushed in manner that 
does not cause an illegal discharge. 

2. Trash and debris  Trash and debris accumulated in the 
bioretention swale and around the inlet and 
outlet. 

  Trash and debris removed from the bioretention 
swale and disposed of properly. 

3. Sediment  Evidence of accumulated sediment in the 
bioretention swale. 

  Material removed so that there is no clogging or 
blockage. Material is disposed of properly. 

4. Erosion Channels have formed around inlets, there 
are areas of bare soil, or there is other 
evidence of erosion. 

  Obstructions and sediment removed so that water 
flows freely and disperses throughout the 
bioretention swale. Obstructions and sediment are 
disposed of properly. 

5. Vegetation Vegetation is dead, diseased, or overgrown.   Vegetation is healthy and attractive. Grass is 
maintained at least 3 inches in height. 

6. Mulch (if used) Mulch is missing or patchy. Areas of bare 
earth are exposed or mulch layer is less 
than 3 inches deep. 

  All bare earth is covered, except mulch is kept 
6 inches away from trunks of trees and shrubs. 
Mulch is even at a depth of 3 inches. 

7. Inlet/outlet Sediment or debris accumulations.   Inlet/outlet is clear of sediment and debris and 
allows water to flow freely. 

8. Miscellaneous Any condition not covered above that needs 
attention for the bioretention swale to 
function as designed. 

  The design specifications are met. 

a. Attach copies of available supporting documents (photographs, copies of maintenance contracts, and/or maintenance records). 
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Inspection and Maintenance  
Checklist 

PERMEABLE PAVEMENT 

Permit no. ________________________________________________________________  
BMP location ______________________________________________________________  
Responsible party __________________________________________________________  
Phone number ( ____ ) __________________  Email ______________________________  
Responsible party address ___________________________________________________  
Date of inspection __________________________________________________________  

     

Defect 
Conditions when  

maintenance is needed 
Maintenance 

needed? 
Date and description of 

maintenance conducteda 
Results expected when  

maintenance is performed 
1. Standing water When water stands on the surface of the 

permeable pavement and 48 hours has 
passed since the last rainfall. 

  There should be no areas of ponded/standing water 
more than 48 hours after a rain event. Any of the 
following can apply: surface swept or vacuumed, 
underdrains added, underdrains flushed in manner 
that does not cause an illegal discharge. 

2. Trash and debris  Leaves, grass clippings, trash, etc., are 
preventing water from draining into the 
permeable pavement and are unsightly. 

  Area is free of all debris and the permeable 
pavement is draining properly. 

3. Vegetation Vegetation around the perimeter of the 
permeable pavement is dead, diseased, or 
overgrown. 

  Area adjacent to pavement is well-maintained and 
no bare/exposed areas exist; grass is maintained at 
a height of 3–6 inches. 

 Weeds are growing on the surface of the 
permeable pavement. 

  No weeds present in the pavement area. 

4. Deteriorating surface The pavement is cracked; paver blocks are 
misaligned or have settled. 

  The surface area is stabilized, exhibiting no signs of 
cracks or uneven areas in the pavement area. 

5. Miscellaneous Any condition not covered above that needs 
attention for the permeable pavement area 
to function as designed. 

  The design specifications are met. 

a. Attach copies of available supporting documents (photographs, copies of maintenance contracts, and/or maintenance records). 
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Inspection and Maintenance  
Checklist 

ROCK INFILTRATION 
TRENCH 

Permit no. ________________________________________________________________  
BMP location ______________________________________________________________  
Responsible party __________________________________________________________  
Phone number ( ____ ) __________________  Email ______________________________  
Responsible party address ___________________________________________________  
Date of inspection __________________________________________________________  

     

Defect 
Conditions when  

maintenance is needed 
Maintenance 

needed? 
Date and description of 

maintenance conducteda 
Results expected when  

maintenance is performed 
1. Standing water When water stands in the infiltration trench 

between storms and does not drain within 
24 hours after rainfall. 

  There should be no areas of standing water once 
inflow has ceased. Any of the following can apply: 
sediment or trash blockages removed, grade 
improved, media surface scarified, underdrains 
flushed in manner that does not cause an illegal 
discharge. 

2. Trash and debris Trash and debris accumulated in the 
infiltration trench and around the inlet and 
outlet. 

  Trash and debris removed and disposed of properly. 

3. Sediment Evidence of accumulated sediment in the 
infiltration trench. 

  Material removed so that there is no clogging or 
blockage. Material is disposed of properly. 

4. Erosion Channels have formed around inlets, there 
are areas of bare soil, or there is other 
evidence of erosion. 

  Obstructions and sediment removed so that water 
flows freely and disperses throughout the infiltration 
trench. Obstructions and sediment are disposed of 
properly. 

5. Inlet/outlet Sediment or debris accumulations.   Inlet/outlet is clear of sediment and debris and 
allows water to flow freely. 

6. Surface materials Material is missing or patchy; areas of bare 
earth are exposed. 

  All bare earth is covered, except mulch is kept 
6 inches away from trunks of trees and shrubs. 
Mulch is even at a depth of 3 inches. 

7. Miscellaneous Any condition not covered above that needs 
attention for the infiltration trench to function 
as designed. 

  The design specifications are met. 

a. Attach copies of available supporting documents (photographs, copies of maintenance contracts, and/or maintenance records). 
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Inspection and Maintenance  
Checklist 

FLOW THROUGH PLANTER 
BOX 

Permit no. ________________________________________________________________  
BMP location ______________________________________________________________  
Responsible party __________________________________________________________  
Phone number ( ____ ) __________________  Email ______________________________  
Responsible party address ___________________________________________________  
Date of inspection __________________________________________________________  

     

Defect 
Conditions when  

maintenance is needed 
Maintenance 

needed? 
Date and description of 

maintenance conducteda 
Results expected when  

maintenance is performed 
1. Standing water When water stands in the planter box 

between storms and does not drain within 
24 hours after rainfall. 

  There should be no areas of standing water after 
inflow has ceased. Any of the following could apply: 
sediment or trash blockages removed, mulch 
replaced, soil media surface scarified, underdrains 
flushed in manner that does not cause an illegal 
discharge. 

2. Trash and debris  Trash and debris accumulated in the planter 
box and around the inlet and outlet. 

  Trash and debris removed and disposed of properly. 

3. Sediment Evidence of accumulated sediment in the 
planter box. 

  Material removed so that there is no clogging or 
blockage. Material is disposed of properly. 

4. Erosion Channels have formed around inlets, there 
are areas of bare soil, or there is other 
evidence of erosion. 

  Obstructions and sediment removed so that water 
flows freely and disperses over a wide area. 
Obstructions and sediment are disposed of properly. 

5. Vegetation Vegetation is dead, diseased, or overgrown.   Vegetation is healthy and attractive. Grass 
maintained at least 3 inches in height. 

6. Mulch Mulch is missing or patchy; areas of bare 
earth are exposed, or mulch layer is less 
than 3 inches deep. 

  All bare earth is covered, except mulch is kept 
6 inches away from trunks of trees and shrubs. 
Mulch is even at a depth of 3 inches. 

7. Inlet/outlet Sediment or debris accumulations.   Inlet/outlet is clear of sediment and debris and 
allows water to flow freely. 

8. Affected impervious 
areas or structures 

Obvious effects on surrounding impervious 
areas or structures. 

  Hydraulic restriction layers prevent impacts from 
infiltration to surrounding structures. 

9. Miscellaneous Any condition not covered above that needs 
attention for the planter box to function as 
designed. 

  The design specifications are met. 

a. Attach copies of available supporting documents (photographs, copies of maintenance contracts, and/or maintenance records). 
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Inspection and Maintenance  
Checklist 

VEGETATED (GREEN) ROOF 

Permit no. ___________________________________________________________  
BMP location _________________________________________________________  
Responsible party _____________________________________________________  
Phone number ( ____ ) __________________  Email _________________________  
Responsible party address ______________________________________________  
Date of inspection _____________________________________________________  

     

Defect 
Conditions when  

maintenance is needed 
Maintenance 

needed? 
Date and description of 

maintenance conducteda 
Results expected when  

maintenance is performed 
1. Standing water Roof drainage system is clogged.   There should be no areas of standing water on the 

green roof. The drainage system is inspected for 
clogging conditions and repaired or replaced as 
needed. 

2. Erosion Areas of scoured media or bare roof.   Green roof media stays in place and does not 
migrate across or erode from roof surface. Eroded 
media replaced and re-vegetated. If problem is 
recurrent, consider media more resistant to wind 
erosion or installing media retention components. 

3. Vegetation Vegetation is dead, missing, incorrect or unwanted.   Areas of missing vegetation replanted. Plant 
species are appropriate to conditions and drainage 
system is functioning properly. If problem is 
recurrent, consider irrigation during establishment 
or use alternative species. Unwanted vegetation 
removed and replaced with appropriate species. 
Evaluate growing conditions for cause of invasive 
vegetation. 

4. Leaking roof Roof liner has failed.   Evaluate liner for cause of leaks. Repair or replace 
as necessary. 

a. Attach copies of available supporting documents (photographs, copies of maintenance contracts, and/or maintenance records). 
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Inspection and Maintenance  
Checklist 

SAND FILTER 

Permit no. ________________________________________________________________  
BMP location ______________________________________________________________  
Responsible party __________________________________________________________  
Phone number ( ____ ) __________________  Email ______________________________  
Responsible party address ___________________________________________________  
Date of inspection __________________________________________________________  

     

Defect 
Conditions when  

maintenance is needed 
Maintenance 

needed? 
Date and description of 

maintenance conducteda 
Results expected when  

maintenance is performed 
1. Standing water When water stands over the sand filter 

media between storms and does not drain 
within 24 hours after rainfall. 

  There should be no areas of standing water after 
inflow has ceased. Any of the following could apply: 
sediment or trash blockages removed, filter media 
surface scarified, media replaced underdrains 
flushed in manner that does not cause an illegal 
discharge. 

2. Trash and debris  Trash and debris accumulated in the sand 
filter and around the inlet and outlet. 

  Trash and debris removed from filter and disposed 
of properly. 

3. Sediment Evidence of accumulated sediment in the 
sand filter. 

  Material removed so that there is no clogging or 
blockage. Material is disposed of properly. 

4. Erosion Channels have formed around inlets, there 
are areas of bare soil, or there is other 
evidence of erosion. 

  Obstructions and sediment removed so that water 
flows freely and disperses throughout the sand filter 
media. Obstructions and sediment are disposed of 
properly. 

5. Inlet/outlet Sediment or debris accumulations.   Inlet/outlet is clear of sediment and debris and 
allows water to flow freely. 

6. Miscellaneous Any condition not covered above that 
needs attention for the sand filter to 
function as designed. 

  The design specifications are met. 

a. Attach copies of available supporting documents (photographs, copies of maintenance contracts, and/or maintenance records). 
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Inspection and Maintenance  
Checklist 

CISTERN 

Permit no. ________________________________________________________________  
BMP location ______________________________________________________________  
Responsible party __________________________________________________________  
Phone number ( ____ ) __________________  Email ______________________________  
Responsible party address ___________________________________________________  
Date of inspection __________________________________________________________  

     

Defect 
Conditions when  

maintenance is needed 
Maintenance 

needed? 
Date and description of 

maintenance conducteda 
Results expected when  

maintenance is performed 
1. Low flow Gutters are full of debris and overflowing.   Gutters should be clear and free-flowing when 

gutters are cleaned and gutter guards or screens are 
installed. 

2. Inlet Filters are clogged or full.   Filters are clean and free of trash and debris. 
3. First flush diverter First flush filter is full or clogged causing 

permanent flow to the cistern. 
  First flush is diverted away from the cistern when the 

first flush diverter valve is removed and cleaned. 
4. Cistern does not 

drain within 48 hours 
Outlet is clogged.   Cistern completely drains in less than 48 hours. 

5. Cistern drains in less 
than 24 hours 

Cistern leaks or outlet allows excessive 
flows. 

  Cistern drains in 24 to 48 hours. 

6. Miscellaneous Any condition not covered above that 
needs attention for the cistern to function as 
designed. 

  The design specifications are met. 

a. Attach copies of available supporting documents (photographs, copies of maintenance contracts, and/or maintenance records).  
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Inspection and Maintenance  
Checklist 

VEGETATED SWALE 

Permit no. ________________________________________________________________  
BMP location ______________________________________________________________  
Responsible party __________________________________________________________  
Phone number ( ____ ) __________________  Email ______________________________  
Responsible party address ___________________________________________________  
Date of inspection __________________________________________________________  

     

Defect 
Conditions when  

maintenance is needed 
Maintenance 

needed? 
Date and description of 

maintenance conducteda 
Results expected when  

maintenance is performed 
1. Standing water When water stands in the swale between 

storms and does not drain freely. 
  There should be no areas of standing water after 

inflow has ceased. Outlet structures and underdrain 
(if installed) should drain freely. 

2. Trash and debris  Trash and debris that exceeds 5 cubic feet 
per 1,000 square feet (one standard 
garbage can). 

  Trash and debris are removed from the swale. 

3. Visual contaminants 
and pollution 

Visual evidence of oil, gasoline, 
contaminants, or other pollutants. 

  No visual evidence of contaminants or pollutants 
present. 

4. Sediment Sediment depth exceeds 2 inches or covers 
vegetation. 

  Sediment deposits removed without significant 
disturbance of the vegetation. Swale is level from 
side to side and drains freely toward outlet.  

5. Erosion Eroded or scoured areas due to flow 
channelization or high flows. 

  No erosion or scouring in swale bottom. For ruts or 
bare areas less than 12 inches wide, damaged 
areas repaired by filling with crushed gravel. Over 
time the grass will start to cover the rock. 

6. Vegetation Grass is sparse or bare or eroded patches 
occur in more than 10% of the swale 
bottom. 

  Vegetation coverage is in more than 90% of the 
swale bottom. Poorly vegetated areas of the swale 
bottom are re-planted with plugs of grass from the 
upper slope and reseeded in locations where plugs 
were taken. Plugs are planted in the swale bottom 
with no gaps, or reseeded into loosened, fertile soil. 
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Defect 
Conditions when  

maintenance is needed 
Maintenance 

needed? 
Date and description of 

maintenance conducteda 
Results expected when  

maintenance is performed 
 Grass is excessively tall (greater than 10 

inches) or nuisance weeds and other 
vegetation start to take over. 

  Vegetation trimmed or mowed, and nuisance 
vegetation removed so that flow is not impeded. 
Vegetation/grass maintained at a height of 4–6 
inches (depending on landscape requirements). 
Grass clippings removed. 

 Vegetation growth is poor because sunlight 
does not reach swale. 

  Overhanging limbs and brushy vegetation on side 
slopes are trimmed back. 

7. Inlet/outlet Sediment or debris accumulations.   Inlet/outlet is clear of sediment and debris and 
allows water to flow freely. 

8. Flow spreader Flow spreader uneven or clogged so that 
flows are not uniformly distributed through 
entire swale width. 

  Spreader leveled and cleaned such that flows are 
distributed evenly over the entire swale width.  

9. Low-flow channel 
overflow 

Nuisance flows are ponding, swale is 
continually wet. 

  Low-flow channel media is renewed to adequately 
convey nuisance flows. 

10. Constant baseflow When small quantities of water continually 
flow through the swale, even when it has 
been dry for weeks, and an eroded muddy 
channel has formed in the swale bottom. 

  A low-flow pea gravel drain can be added to the 
length of the swale or an underdrain can be installed 
to prevent an eroded or muddy channel.  

a. Attach copies of available supporting documents (photographs, copies of maintenance contracts, and/or maintenance records).  
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Inspection and Maintenance  
Checklist 

VEGETATED FILTER STRIP 

Permit no. ________________________________________________________________  
BMP location ______________________________________________________________  
Responsible party __________________________________________________________  
Phone number ( ____ ) __________________  Email ______________________________  
Responsible party address ___________________________________________________  
Date of inspection __________________________________________________________  

     

Defect 
Conditions when  

maintenance is needed 
Maintenance 

needed? 
Date and description of 

maintenance conducteda 
Results expected when  

maintenance is performed 
1. Sediment  Sediment depth exceeds 2 inches or covers 

vegetation. 
  Sediment deposits removed and surface re-leveled 

to maintain sheet flow over the filter strip. 
2. Erosion Eroded or scoured areas due to flow 

channelization or high flows. 
  No erosion or scouring evident. For ruts or bare 

areas less than 12 inches wide, damaged areas 
repaired by filling with crushed gravel. Over time the 
grass will start to cover the rock. 

3. Trash and debris  Trash and debris accumulated on the filter 
strip. 

  Trash and debris removed from filter strip and flow 
spreading devices. 

4. Visual contaminants 
and pollution 

Any visual evidence of oil, gasoline 
contaminants, or other pollutants. 

  No visual contaminants or pollutants present. 

5. Vegetation When grass becomes excessively tall 
(greater than 10 inches). 

  Grass mowed to a height of 2–5 inches and 
clippings removed. 

 Evidence of nuisance weeds and other 
unwanted vegetation. 

  Nuisance vegetation controlled such that flow is not 
impeded using Integrated Pest Management (IPM) 
techniques if applicable. For more information, see 
http://www.ipm.ucdavis.edu. 

 Vegetation seems crowded or overgrown.   Minor vegetation removal and thinning. Mowing 
berms and surroundings. Facility looks well kept. 

6. Flow spreader Flow spreader uneven or clogged so that 
flows are not uniformly distributed through 
the entire filter width. 

  No visual contaminants or pollutants present. 

a. Attach copies of available supporting documents (photographs, copies of maintenance contracts, and/or maintenance records). 
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COUNTY OF SAN DIEGO LOW IMPACT DEVELOPMENT HANDBOOK  PAGE E-I 

E APPENDIX E. PLANT PALETTE 
(ADAPTED FROM THE CITY OF SAN DIEGO LID 
DESIGN MANUAL) 
The following Plant List was developed to aid in the selection of plant material for IMPs. Plants listed 
below for ‘Landscape Position 1’ are mostly documented in literature, or by vendors, as capable of 
withstanding brief seasonal flooding. Due to the wide range of species that thrive in San Diego, the 
designer may have knowledge of additional species that will function well in specific BMPs.  In using 
this plant list as a starting point for selection of plant material, the designer should also consider the 
requirements of the individual site and its microclimatic conditions before making final plant selections. 
Only native non-invasive species will be planted in Multi-Habitat Planning Areas (MHPAs), or in areas 
designated as natural open space. 
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Acer negundo californicum4,5 California Box Elder5 SD 1 60'x60' M-H SU, PS D A2-3; 1-10, 12-24 

Alnus rhombifolia4,5 White Alder5 SD 1 50-90' x 40' H SU, PS, SH D Y 1b-10, 14-21 

Cercis occidentalis4 Western Redbud SD 1 10-18' x 10-18' M SU, PS D 2-24 

Chilopsis linearis4 Desert Willow SD 1 15-30' x 10-20' L-M SU D 3b, 7-14, 18-23 

Gleditsia triacanthos var. internis Thornless Honeylocust X 1 35-70'x 25-35' M-H SU D 1-16, 18-20 

Ilex vomitoria Yaupon Holly X 1 15-20' x 10-15' H SU, PS E 4-9, 11-24 

Juglans californica Southern California Black 
Walnut SD 1 15-30’ x 15-30’ N-L SU D 18-24 

Liquidambar styraciflua5 Sweet Gum5 X 1 60' x 20-25' M-H SU D 3-9, 14-24 

Magnolia grandiflora5 Southern Magnolia5 X 1 80' x 60' H SU, PS E Y 4-12, 14-24, H1-2 

Metasequoia glyptostroboides5 Dawn Redwood5 X 1 90' x 20' H SU D A3, 3-10, 14-24 

Myrica californica Pacific Wax Myrtle CA 1 10-30 x 10-30' M SU E Y 4-9, 14-24 

Olneya tesota Desert Ironwood SD 2 15-30' x 15-30' N-M SU E 8,9,11-14, 18-23 
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Platanus acerifolia London Plane Tree X 1 40-80’ x 30-40’ M-H SU D 2-24 

Platanus racemosa4,5 California Sycamore5 SD 1 30-80' x 20-50' M-H SU D Y 4-24 

Populus fremonti 4,5 Western Cottonwood5 SD 1 40-60' x 30' H SU D 1-12, 14-21 

Quercus agrifolia4,5 Coast Live Oak5 SD 1 20-70' x 20-70' N-L SU E Y 7-9, 14-24 

Quercus engelmannii*5 Engelmann Oak5 SD 2 40-50' x 70' N-L SU E 7-9, 14-24 

* Species not recommended for areas of coastal influence.  Better suited to locations east of I-15 (north Hwy. 52) and areas east of Hwy 125 (south of Hwy. 52).

Salix gooddingii4,5 Western Black Willow5 SD 1 20-40'x20-30' H SU D - 

Sambucus mexicana4,5 Mexican Elderberry5 SD 1 10-30' x 8-20' M-H SU, PS SE 2-24, H1 

Taxodium spp. 5 Cypress5 X 1 50-70' x 15-30' L-H SU D 2-10, 12-24 

Umbellularia californica5 California Bay5 CA 1 20-25' x 20-25' L-H SU, PS, SH E Y 4-9, 14-24 

Washingtonia filifera4,5 California Fan Palm5 SD 1 60' x 20' L-M SU E 8,9,10,11-24,H1-2 
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Baccharis pilularis 'Pigeon Pt.’ Dwarf Coyote Bush CA 3 1-2' x 6' L-M SU E Y 5-11, 14-24 

Baccharis salicifolia4 Mulefat SD 1 4-10'x8' M-H SU, PS, SH SE - 

Carpenteria californica Bush Anemone CA 1 4-6' x 4-6" L-M SU, PS E 5-9, 14-24 

Frangula californica 
'Little Sur' 

Dwarf California 
Coffeeberry SD 2 3-4' x 3' N-M SU, PS E Y 4-9, 14-24, H1, H2 

Heteromeles arbutifolia Toyon SD 3 6-10' x 6-10' M SU, PS E Y 5-9, 14-24 

Mahonia repens Creeping Oregon Grape CA 3 1' x 3' N-L SU, PS E 2B-9, 14-24 

Philadelphus lewisii Wild Mock Orange CA 2 4-10' x 4-10' M-H SU, PS E 1-10, 14-24 

Rosa californica4 California Rose SD 1 3-6' x 6' M-H SU, PS, SH SE Y - 

Ruellia peninsularis Desert Ruellia X 3 4' x 6' N-M SU, PS E 12-13, 21-24 

Russelia equisetiformis Coral Fountain X 2 5' x 5' M-H SU, PS E 14, 19-24, H1, H2 

Russelia x St. Elmo's Fire Red Coral Fountain X 2 4' x 6-8' M-H SU, PS E - 

Styrax officinalis Snowdrop Bush SD 2 6-8' x 5' H SU, PS D 4-9, 14-21 

Symphoricarpos mollis Southern California 
Snowberry SD 2 1-3'x3' L-M PS D Y 2-10, 14-24 
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Achillea millefolium4 Common Yarrow SD 1 3' x 2' L-M SU SE Y A1-A3, 1-24 

Anemopsis californica4 Yerba Mansa SD 1 1'x2-4' H SU, PS, SH D - 

Aquilegia formosa Western Columbine SD 2 1-3' x 1.5' H SU, PS SE A1-3, 1-11, 14-24 

Artemisia palmeri4 San Diego Sagewort SD 2 2-3'x3' H SU, PS SE Y - 

Asarum caudatum Wild Ginger CA 2 1' x 3' H SH E 4-6, 14-24 

Epilobium californica4 California Fuscia CA 1 1-2'x3-5' L-M SU SE 2-11, 14-24 

Fragaria chiloensis4 Beach Strawberry CA 1 4-8" x 
spreading H SU, PS E Y 4-24 

Iris douglasiana Pacific Coast Iris CA 1 2' x 2' M SU, PS E Y 4-9, 14-24 

Iris missouriensis Western Blue Flag Iris SD 1 2' x 2' M-H SU, PS D 1-10, 14-24 

Iva hayesiana4 San Diego Marsh Elder SD 2 1' x 5' N SU, PS SE Y 17, 23-24 

Jaumea carnosa Jaumea SD 1 <1' x spreading H SU E - 

Limonium californicum California Sea Lavender SD 1 1-1.5’ x  < 3’ 
spreading M-H SU, PS SE Y - 

Lobelia cardinalis Cardinal Flower SD 1 2-4’ x 1’ M-H SU, PS, SH E 1-7, 14-17 

Lobelia dunnii Dunn’s Lobelia SD 2 1-1.5’ x 1.5-3’ M-H SU, PS E Y - 
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Mimulus cardinalis Scarlet Monkey Flower SD 1 2.5’ x 2.5’ M-H SU, PS, SH D 2-24 

Polystichum munitum Western Sword Fern CA 2 2-4' x 2-4' H SH E Y A3, 2-9, 14-24 

Potentilla glandulosa Sticky Cinquefoil SD 1 2' x 3' M-H SU, PS, SH E Y - 

Ribes viburnifolium Evergreen Currant SD 3 3-6' x 12' N-M SU, PS E Y 5,7-9,14-17, 19-24 

Salicornia pacifica 
(or virginica)4 Pickleweed SD 1 1-2' x 

spreading H SU SE Y - 

Salvia uliginosa Bog Sage X 2 4-6' x 3-4' M-H SU E 6-9, 14-24 

Satureja douglasii Yerba Buena CA 2 <1' x 3' H PS E 4-9, 14-24 

Satureja mimuloides Monkeyflower Savory CA 1 1-3' x 1-3' M-H SU, PS D - 

Sisyrinchium bellum4 Blue-eyed Grass SD 2 6-18” x 6-18” M-H SU, PS E Y 2-9, 14-24 

Trifolium wormskioldii Coast Clover SD 1 2' x spreading H SU D - 
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Salicornia pacifica 
(or virginica)4 Pickleweed SD 1 1-2' x 

spreading H SU SE Y - 

Salvia uliginosa Bog Sage X 2 4-6' x 3-4' M-H SU E 6-9, 14-24 

Satureja douglasii Yerba Buena CA 2 <1' x 3' H PS E 4-9, 14-24 

Satureja mimuloides Monkeyflower Savory CA 1 1-3' x 1-3' M-H SU, PS D - 

Sisyrinchium bellum4 Blue-eyed Grass SD 2 6-18” x 6-18” M-H SU, PS E Y 2-9, 14-24 

Trifolium wormskioldii Coast Clover SD 1 2' x spreading H SU D - 
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Bouteloua gracilis Blue Grama CA 2 1-2' x 1' L SU D 1-3, 7-11,14,18-21 

Buchloe dactyloides 
'UC Verde' ‘UC Verde' Buffalograss X 1 6-8" x spreading L-H SU D - 

Carex praegracilis California Field Sedge SD 1 1'-2’ x spreading M-H SU, PS E Y - 

Carex pansa California Meadow Sedge CA 1 6-8” x spreading M-H SU, PS SE Y 7-9, 11-24 

Carex spissa4 San Diego Sedge SD 1 5' x 5' H SU, PS SE Y 7-9, 14-17, 19-24 

Carex subfusca Rusty Sedge SD 1 6-8” x spreading M SU, PS, SH SE 7-9, 11-24 

Chondropetalum tectorum Small Cape Rush X 1 3-4' x 3-4' M-H SU, PS E Y 8-9, 14-24 

Distichlis spicata4 Salt Grass SD 1 1' x 3' M-H SU, PS D Y - 

Eleocharis macrostachya4 Common Spike Rush SD 1 1-3' x 2' H SU, PS E Y - 

Equisetum hyemale 
ssp. affine Horsetail Reed SD 1 4' x spreading H SU, PS E 1-24 

Festuca californica California Fescue CA 1 2-3' x 1-2' M-H SU, PS E Y 4-9, 14-24 

Festuca rubra ‘Molate’ Molate Red Fescue CA 1 1-2' x spreading H SU, PS E A2-3, 1-10, 14-24 

Juncus effusus Soft Rush SD 1 2.5' x 2.5 M-H SU, PS E 1-24, H1 

Juncus mexicanus4 Mexican Rush SD 1 2' x 2' M-H SU, PS E - 

Juncus patens4 California Gray Rush CA 1 2' x 2' L-H SU, PS E 4-9, 14-24 
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Leymus triticoides Creeping Wildrye CA 1 1.5’-4.5’ L-M SU, PS E Y - 

Muhlenbergia rigens4 Deer Grass SD 1 2-4' x 3-4' L SU E 4-24 

Nassella pulchra Purple Needlegrass CA 2 3’ x 2’ N-L SU D 5-9, 11, 14-24 

Schoenoplectus 
californicus4 California Bulrush SD 1 10' x 

spreading H SU, PS, SH E - 

Sporobolus airoides Alkali Dropseed CA 1 3' x 3' L-M SU D 1-24 

Zephyranthes candida Rain Lily X 1 12"x12" H SU, PS E 4-9, 12-24, H1, H2 
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Limnanthes douglasii Meadowfoam CA 1 6-12" x 6-12" H SU - 1-9, 14-24 

Limnanthes gracilis ssp. 
Parishii Parish Meadowfoam SD 2 6-12" x 6-12" H SU - - 

Lupinus succulentus4 Arroyo Lupine SD 2 3'x3' M-H SU - 7-24 

Oenothera elata4 Yellow Evening 
Primrose SD 1 2-3' x 2-3' L-H SU, PS E 5-7, 14-24 

Pluchea odorata4 Salt Marsh Fleabane SD 1 2-3' x 1-2' H SU, PS SE - 

Vines 

Vitis californica California Grape SD 1 30' N-L SU, PS D 4-24 
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E.1 FOOTNOTES 
1. Landscape Position 1 (Low): These areas are the base or lowest point of the BMP and experience

seasonal flooding. Seasonal flooding for bioretention areas is typically 9" deep, for up to 24 hours
(the design infiltration period for a bioretention area). If parts of the bioretention area are to be
inundated for longer durations or greater depth the designer should develop a plant palette with longer
term flooding in mind. Several of the species listed as tolerant of seasonal flooding may be
appropriate, but the acceptability of each species considered should be researched and evaluated on a
case-by-case basis.

2. Landscape Position 2 (Mid): These areas are typically along the side slopes of the BMP and may be
low but are not expected to flood. However, they are likely to have saturated soils for extended
periods of time.

3. Landscape Position 3 (High): These areas are generally on well-drained slopes adjacent to stormwater
BMPs. These areas will not be inundated and will typically dry out quickly after the storm event.

4. Bolded species have been observed within the City of San Diego staff and are known to be
suitable for the recommended landscape position.

5. Species not acceptable in the public right-of-way.  These species have been observed not to be well-
suited for street trees or right-of-way  due to reasons such as; large size, high pruning requirements,
root damage to sidewalk, etc.
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E.2 GENERAL NOTES 
1. The Landscape Position is the lowest area recommended for each species. Plants in areas 1 and 2 may 

also be appropriate for higher locations. 

2. When specifying plants, availability should be confirmed by local nurseries. Some species may need 
to be contract-grown and it may be necessary for the contractor to contact the nursery well in advance 
of planting as some species may not be available on short notice. 

3.  Sunset zones are zones designed to indicate ideal climates for growing plant species dependent on 
each climate’s timing and duration of precipitation, length of growing season, temperature minimums 
and maximums, wind speed, and humidity. The City of San Diego includes sunset zones 21, 23, and 
24. Zone 21 is defined as “thermal belts in Southern California’s areas of occasional ocean 
influence”, Zone 23 is defined as “thermal belts of Southern California’s coastal climate”, and Zone 
24 is defined as “Marine influence along the Southern California coast.” (Sunset Publishing 
Corporation 2013) 
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F APPENDIX F. GEOTECHNICAL CONSIDERATIONS 
Infiltrating stormwater into soils has the potential to cause adverse geotechnical conditions under certain 
circumstances if integrated management practices (IMPs) are not properly sited, designed, or maintained. 
All geotechnical testing, considerations, and designs should be performed only by a licensed, professional 
geotechnical engineer. The following sections further detail specifics regarding geotechnical testing, 
reporting, and design for IMPs. 

F.1 GEOTECHNICAL CONCERNS 
Specific geotechnical issues that need to be assessed when planning for infiltration IMPs include the 
following: 

• Depth to groundwater: The ability to infiltrate stormwater is limited in areas with a high 
groundwater table. A 10-foot separation distance is required from the bottom of the infiltration 
facility to the seasonal high groundwater level. 

• Soil type: Native soils that are hydrologic soil group (HSG) A or B are suitable for infiltration 
without amendments. The Standard Urban Stormwater Mitigation Plan, or County SUSMP 
(County of San Diego 2012), requires testing of in situ soils by a licensed geotechnical engineer 
to ensure that infiltration rates are adequate when developers propose infiltration to native soils. If 
infiltration rates are lower than expected, native soils can be amended to ensure adequate 
stormwater retention. Other concerns with regard to infiltration of stormwater to soils are the 
potential for liquefaction during earthquakes, expansion of clay soils, or compression of fill or 
alluvium. All of these conditions can cause damage to structures and pavements. Developers can 
refer to local geologic hazard maps or undertake a site-specific investigation of underlying soils 
to identify the presence of soil types prone to liquefaction or expansion. 

• Steep slopes: Stormwater infiltration is not recommended on hillsides (slopes of 20 percent or 
more) because of the risk of downhill seepage that creates surficial slope instability (increased 
potential of erosion, slumps, or slides). These risks can be mitigated by installing lined facilities 
that safely direct stormwater to less sensitive areas. 

• Proximity to structures: Stormwater should not be infiltrated in areas adjacent to improvements 
that could be damaged by the presence of groundwater. Infiltration facilities should be set back 
10–25 feet from building foundations, basements, footings, and retaining walls to prevent the 
zone of saturation from undermining structures. Including underdrains or liners in the design of 
an IMP will limit the zone of saturation and help to mitigate risk of damage to structures. 

• Proximity to wells: Infiltration is not appropriate within 100 feet of water supply wells. 

Infiltrating practices might also be restricted in stormwater hotspots such as industrial and high-traffic 
areas. Infiltration is not permitted if: 

• Soil contamination is expected or is present. 

• Runoff could unintentionally be received from a stormwater hotspot (as determined in the 
SUSMP). 
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• The groundwater table is within 10 feet of the proposed subgrade. 

• The site is within 100 feet of a water supply well or septic drain field. 

• The site is within 10 feet of a structure or foundation. 

• Infiltrated water could interfere with utilities. 

• Underlying geology presents risks for sinkholes or liquefaction. 

• The project geotechnical engineer does not allow the infiltration. 

• Permeability rates are not sufficient. 

• The site is within 50 feet of a steep, sensitive slope (as determined in the geotechnical analysis—
see Common Design Elements in Appendix A). 

More detailed restrictions are listed in the SUSMP (County of San Diego 2012). When infiltration is not 
feasible, most infiltration IMPs can be designed as filtration IMPs by using an impermeable liner. (See 
Appendix A.11.6 for details on impermeable liners.) 

Infiltration IMPs are best installed at the end of construction, after the site is fully stabilized. If possible, 
flows should be bypassed until the site is stabilized, as construction-related runoff might contain a high 
proportion of fine sediment that can clog the basin floor. 

F.2 GEOTECHNICAL INVESTIGATION 
Investigations of subsurface conditions are important to identify geologic and geotechnical features and 
characteristics of a site. Geotechnical investigations include a desktop analysis and a field survey to fully 
characterize the structural and hydrologic characteristics of a site. 

F.2.1 DESKTOP ANALYSIS 
Desktop analyses can be done to generate a conceptual site plan but should always be verified with a field 
investigation. Desktop analyses can help determine the following characteristics (SEMCOG 2008): 

• Mapped soils and HSG classifications 

• Geologic conditions such as depth to bedrock and other notable features 

• Waterbodies (streams, wetlands, lakes, etc.), floodplains, and hydric or alluvial soils 

• Topography and drainage patterns, watershed boundaries, and proximity to steep slopes 

• Existing land use 

• Proximity to structural foundations, roadway subgrades, utilities, and other infrastructure 

• Proximity to water supply wells 

• Proximity to septic drain fields 
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• Past use of the site 

• Concept plan for the proposed development 

F.2.2 SOIL EXCAVATIONS 
The desktop evaluation should be followed by a field investigation performed by a licensed soil scientist 
or geotechnical engineer that involves exploratory excavations to evaluate soil characteristics. Borings 
also can be used for soil investigations, although they provide a more limited view of soil horizons and 
subsurface conditions. The following observations should be collected during soil excavations: 

• Soil horizons (upper and lower boundary) 

• Soil texture, structure, and color for each horizon 

• Color patterns (mottling) and observed depth. 

• Structural capacity of soils 

• Presence of expansive soil 

• Presence of compacted or restrictive layers 

• Depth to groundwater table 

• Depth to bedrock 

• Observance of pores or roots (size, depth) 

• Estimated type and percent coarse fragments 

• Hardpan or limiting layers 

• Strike and dip of horizons (especially lateral direction of flow at limiting layers) 

• Proximity to steep slopes 

• Proximity to structural foundations, roadway subgrades, utilities, and other infrastructure where 
known (The project civil engineer needs to coordinate utility placement with the geotechnical 
engineer.) 

• Proximity to water supply wells 

• Proximity to septic drain fields 

• Additional comments or observations 

All testing should be performed at the depth of the proposed subgrade and 3 feet below the proposed 
subgrade. The number of excavations depends on the site characteristics and proposed development plan, 
generally as follows (SEMCOG 2008): 
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• One exploratory investigation per lot, within 100 feet of the proposed IMP, for single-family
residential subdivisions with on-lot infiltration

• One exploratory investigation per IMP or acre for multi-family and high-density residential
developments

• Four to six exploratory investigation evenly distributed per acre of IMP area for large infiltration
areas (basins, commercial, institutional, industrial, and other proposed land uses)

F.2.3 SOIL INFILTRATION TESTING
Soil infiltration testing can determine whether infiltration facilities are suitable at the development site. 
Soil infiltration tests should be conducted in the field during dry weather at least 24 hours after significant 
rainfall (SEMCOG 2008). At least one infiltration test should be conducted at the proposed bottom 
elevation of the infiltration facility. A number of methods are available to determine soil infiltration rate, 
including the double-ring infiltrometer, in situ permeameters, and perc tests. The double-ring infiltrometer 
test is a common method used, and its procedure is specified in the American Society for Testing and 
Materials (ASTM) D 3385, Standard Test Method for Infiltration Rate of Soils in Field Using Double-
Ring Infiltrometer (ASTM 2009). Once infiltration rates have been determined, IMP designers can use the 
information to locate the best sites for infiltration IMPs, size them appropriately, and modify them as 
necessary with engineered soils or underdrains. See section 3.2.1 and Appendix A for further discussion 
of infiltration IMP design. 

F.3 GEOTECHNICAL REPORTS
A qualified engineer practicing geotechnical services must review the proposed IMPs whenever adverse 
geotechnical conditions exist. Adverse geotechnical conditions should be addressed, and where 
appropriate, mitigation recommendations should be provided in a site-specific geotechnical report. The 
impact on existing, proposed, and future improvements including buildings, roads, and manufactured 
slopes, must be included in the report. 

A site-specific preliminary geotechnical report should include the following information, supported by 
illustrations, geophysical data, field excavation and testing results, modeling and analysis, and references 
(City of San Diego 2011): 

• Descriptive site information that describes the purpose and scope of the investigation; a
description of site location, access, physiography, vegetation, man-made features, and slope
heights and gradients (including an index map); a description of the proposed project or
development; and any previous studies relevant to the investigation.

• Geologic/geotechnical site conditions, including geologic hazard categories identified on local
geologic hazard maps.

• Geologic/geotechnical analyses specific to the site and nature of the project. For stormwater
IMPs, discussions should focus on the impact of surface and subsurface stormwater flow on
slopes, soils, and structures.

• Conclusions regarding whether the site is suitable for the intended use, and recommendations to
mitigate or avoid geologic or environmental hazards associated with stormwater management or
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other aspects of the project. Recommendations for further field testing or studies should be 
included. 

• Authentication of results, analyses, and conclusions by a qualified engineer practicing 
geotechnical services. 

All infiltration IMPs proposed for a specific project shall be reviewed and approved for use in the project 
by the project’s geotechnical engineer, civil engineer, or other qualified licensed professional to avoid the 
potential for slope failure, water seepage, or migration under structures or onto neighboring properties, 
conflicts with underground utilities, or other potential conflicts with engineering and design objectives. 
Project plans must be designed in accordance with local zoning regulations, ordinances, and community 
plans and should meet the criteria listed in the SUSMP (County of San Diego 2012). 

F.4 REFERENCES 
ASTM (American Society for Testing and Materials). 2009. Standard Test Method for Infiltration Rate of 

Soils in Field Using Double-Ring Infiltrometer. ASTM D 3385. American Society for Testing 
and Materials, West Conshohocken, PA 

City of San Diego. 2011. Guidelines for Geotechnical Reports. Accessed June 5, 2013. 
http://www.sandiego.gov/development-services/pdf/industry/geoguidelines.pdf. 

County of San Diego. 2012. County of San Diego SUSMP: Standard Urban Stormwater Mitigation Plan 
Requirements for Development Applications. 
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf. 

SEMCOG (Southeast Michigan Council of Governments). 2008. Low Impact Development Manual for 
Michigan: A Design Guide for Implementers and Reviewers. Accessed June 5, 2013. 
http://library.semcog.org/InmagicGenie/DocumentFolder/LIDManualWeb.pdf. 
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G.1 BIORETENTION SOIL MEDIA (BSM) EXAMPLE
SPECIFICATIONS 

Any bioretention facilities being installed in the County of San Diego should meet the following 
bioretention soil media (BSM) criteria. 

G.1.1 GENERAL REQUIREMENTS 
BSM should achieve a long-term, in-place infiltration rate of 5 inches per hour, according to the County 
of San Diego 2012 Standard Urban Stormwater Mitigation Plan (SUSMP) requirements. 

BSM should also support plant growth while providing pollutant treatment. In order to achieve these two 
goals, the BSM should be a mixture of sand, fines, and compost. The following composition includes the 
measurements for determining the BSM by volume and weight: 

BSM 
Composition Sand 

Sandy Loam 

Compost Sand Silt Clay 

Volume 65% 20% 15% 

Weight 75–80% 10% max. 3% max. 9% max.1 
19% compost by weight results in approximately 5% organic matter by weight. 

G.1.2 SUBMITTALS 
Product Data: Submit manufacturer's product data and installation instructions. Include required substrate 
preparation, list of materials, application rate/testing, and permeability rates. 

Verifications: Manufacturer shall submit a letter of verification that the products meet or exceed all 
physical property, endurance, performance and packaging requirements. 

Tests should be conducted no more than 120 days prior to the delivery date of the BSM to the project site. 
Batch-specific test results and certification will be required for projects installing more than 100 cubic 
yards of BSM. 

The applicant should submit the following to the municipality for approval if requested: 

A. A sample of mixed BSM. 

B. Grain size analysis results of the sand component performed in accordance with American 
Society for Testing and Materials (ASTM) D422, Standard Test Method for Particle Size 
Analysis of Soils. 

C. Grain size analysis results of sandy loam soil component performed in accordance with ASTM 
D422., Standard Test Method for Particle Size Analysis of Soils. 

D. Grain size analysis results of compost component performed in accordance with ASTM D422, 
Standard Test Method for Particle Size Analysis of Soils. 
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E. Organic matter content test results of compost. Organic matter content tests should be performed 
in accordance with ASTM F 1647, Standard Test Methods for Organic Matter Content of Athletic 
Field Rootzone Mixes or Testing Methods for the Examination of Compost and Composting 
(TMECC) 05.07A, Loss-On-Ignition Organic Matter Method. 

F. A description of the equipment and methods used to mix the sand, sandy loam, and compost to 
produce BSM. 

G. Constant head permeability results of the mixed BSM. Constant head permeability testing in 
accordance with ASTM D2434, Standard Test Method for Permeability of Granular Soils 
(Constant Head) should be conducted on a minimum of two samples with a 6-inch mold and 
vacuum saturation. 

H. Provide the following information about the testing laboratory(ies) including: 

1) Name of laboratory(ies) 

2) Contact person(s) 

3) Address(es) 

4) Phone contact(s) 

5) Email address(es) 

6) Qualifications of laboratory(ies), including use of ASTM and U.S. Department of Agriculture 
(USDA) method of standards 

G.1.3 SAND SPECIFICATIONS FOR BSM 
G.1.3.1 SAND QUALITY 
Sand should be thoroughly washed prior to delivery and free of wood, waste, and coatings such as clay, 
stone dust, carbonate, or any other deleterious material. All aggregate passing the No. 200 sieve size 
should be non-plastic. 

G.1.3.2 SAND TEXTURE 
Sand for BSM should be analyzed by a qualified lab using #200, #100, #40, #30, #16, #8, #4, and 3/8-
inch sieves (ASTM D422 or as approved by municipality) and meet the following gradation: 
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Sieve Size 

Percent Passing 
(by weight) 

Min. Max. 

3/8 inch 

No. 4 

No. 8 

No. 16 

No. 30 

No. 40 

No. 100 

No. 200 

100 

90 

70 

40 

15 

5 

0 

0 

100 

100 

100 

95 

70 

55 

15 

5 

Note: all sands complying with ASTM C33, Standard Specification for Concrete 
Aggregates for fine aggregate comply with the above gradation requirements. 

G.1.4 SANDY LOAM SOIL SPECIFICATIONS FOR BSM 
G.1.4.1 SANDY LOAM SOIL QUALITY 
Sandy loam soil for the BSM shall be free of wood, waste, coating such as stone dust, carbonate, etc., or 
any other deleterious material. All aggregate passing the No. 200 sieve size shall be non-plastic. 

G.1.4.2 SANDY LOAM SOIL TEXTURE 
Sandy loam soil should comply with the following specifications by weight based on ASTM D422 (or as 
approved by municipality): 

A. 50–74 percent sand 

B. 0–48 percent silt 

C. 2–15 percent clay 

Note: these ranges were selected from the USDA soil textural classification for a sandy loam, such that 
clay content does not exceed 15 percent of sandy loam. 

G.1.5 COMPOST SOIL SPECIFICATIONS FOR BSM 
G.1.5.1 COMPOST TEXTURE 
A qualified lab should analyze compost using No. 200 and 1/2-inch sieves (ASTM D422 or as approved 
by municipality), and meet the following gradation: 
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Sieve Size 

Percent Passing 
(by weight) 

Min. Max. 

1/2 inch 

No. 200 

97 

0 

100 

5 

G.1.5.2 COMPOST QUALITY TESTING
Compost should be a well-decomposed, stable, weed-free organic matter source derived from waste
materials including yard debris, wood wastes or other organic materials, not including manure or
biosolids. Compost shall have a dark brown color and a soil-like odor. Compost that is exhibiting a sour
or putrid smell, contains recognizable grass or leaves, or is hot (120 degrees Fahrenheit) upon delivery or
rewetting is not acceptable.

Compost shall be produced at a facility inspected and regulated by the Local Enforcement Agency for 
CalRecycle. The past three inspection reports shall be submitted verifying testing compliance with 
CalRecycle Title 14, Process to Further Reduce Pathogens (PFRP), and EPA 40 CFS 503. 

Compost should comply with the following requirements: 

Parameter Method Requirement Units 

Bulk Density - 400–600 dry lbs/cubic yd 

Moisture Content Gravimetric 30%–60% dry solids 

Organic Matter 

ASTM F 1647 Standard Test 
Methods for Organic Matter Content 
of Athletic Field Rootzone Mixes or 
Testing Methods for the Examination 
of Compost and Composting 
(TMECC) 05.07A, “Loss-On-Ignition 
Organic Matter Method.” 

35%–75% dry weight 

pH Saturation Paste 6.0–8.0 

Carbon:Nitrogen Ratio - 15:1–25:1 

Maturity/Stability Solvita® > 5 Index value 
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Parameter Method Requirement Units 

Metals 

Arsenic 

- 

< 20 

mg/kg dry weight 

Cadmium < 10 

Chromium < 600 

Copper < 750 

Lead < 150 

Mercury < 8 

Nickel < 210 

Selenium < 18 

Zinc < 1400 

Pathogens 

Salmonella 
- 

< 3 MPN per 4 g 

Fecal Coliform < 1000 MPN per 1 g 

Inert Material/Physical Contaminants 

Plastic, Metal, and Glass 
- 

< 1% by weight 

Sharps (% > 4mm) 0% by weight 

 

G.1.5.3 ALTERNATIVE ORGANIC AMENDMENTS 
Alternative organic amendments (in lieu of previously defined compost) will be reviewed on a case-by-
case basis. Organic amendments should make up no more than 5 percent of the BSM bulk volume, unless 
organic alternatives comply with the specifications of section G.1.5.2. 

G.1.6 BSM SPECIFICATIONS 
BSM shall be free of roots, clods stones larger than 1-inch in the greatest dimension, pockets of coarse 
sand, noxious weeds, sticks, lumber, brush, and other litter. It shall not be infested with nematodes or 
undesirable disease-causing organisms such as insects and plant pathogens. BSM shall be friable and have 
sufficient structure in order to give good aeration to the soil. The following specifications should govern 
the bulk BSM. 

G.1.6.1 BSM TEXTURE 
Gradation Limit: The definition of the soil should be the following USDA classification scheme by 
weight: 

A. Sand:  85–90 percent 

B. Silt:  10 percent maximum 

C. Clay:  5 percent maximum 
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Compost should compose no more than 9 percent of the bulk BSM weight and should primarily fall into 
the sand component above (per section G.1.5.1 compost gradation limits). 

G.1.6.2 BSM QUALITY TESTING
In addition to the compost quality testing requirements outlined in section G.1.5.2, the final BSM should
meet the following standards. Testing results from the following specifications shall be submitted for
approval prior to BSM acceptance.

Parameter Method Requirement Units 

Organic Matter Loss on Ignition 2%–5% dry weight 

pH Saturation Paste 6.0–8.0  - 

Carbon:Nitrogen Ratio - 10:1–20:1  - 

Cation Exchange Capacity (CEC) - ≥ 5 meq/100 g of dry soil 

Salinity (Electrical Conductivity) Saturation Extract 0.5–3 dS/m 

Boron Saturation Extract < 2.5 ppm 

Chloride Saturation Extract < 150 ppm 

Sodium Adsorption Rate (SAR) - < 3  - 

Extractable Nutrients 

Phosphorus 

Ammonium 
Bicarbonate/DPTA 
extraction method 

< 15 

mg/kg dry weight 

Potassium 100–200 

Iron 24–35 

Manganese 0.6–6.0 

Zinc 1.0–8.0 

Copper 0.3–5.0 

Magnesium 50–150 

Sodium 0–100 

Sulfur 25–500 

Molybdenum 0.1–2.0 

Aluminum < 3.0 
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G.2 ALTERNATIVE BSM SPECIFICATIONS 
BSMs not meeting the above criteria may be evaluated on a case-by-case basis. 

G.2.1 GENERAL REQUIREMENTS 
Alternative BSM should meet the following specifications: 

A. Should be sufficiently permeable to infiltrate runoff at a minimum rate of 5 inches per hour 
during the life of the facility 

B. Should provide sufficient retention of moisture and nutrients to support adequate vegetation while 
providing pollutant removal 

C. Should meet the requirements of the compost chemical analysis outlined in section G.1.5.2 and 
the BSM quality testing in section G.1.6.2 

The following guidance is offered to assist municipalities with verifying that alternative soil mixes meet 
the specifications. 

G.2.2 SUBMITTALS 
The applicant should submit the following to the municipality for approval: 

A. A sample of alternative BSM. 

B. Certification from the soil supplier that the BSM meets the requirements of these guidelines. 

C. Constant head permeability results of the alternative BSM. Constant head permeability testing in 
accordance with ASTM D2434, Standard Test Method for Permeability of Granular Soils 
(Constant Head) should be conducted on a minimum of two samples with a 6-inch mold and 
vacuum saturation. 

D. Organic matter content test results of BSM. Organic content test should be performed in 
accordance with ASTM F1647, Standard Test Methods for Organic Matter Content of Athletic 
Field Rootzone Mixes or Testing Methods for the Examination of Compost and Composting 
(TMECC) 05.07A, Loss-On-Ignition Organic Matter Method. 

E. Grain size analysis results of alternative BSM performed in accordance with ASTM D422, 
Standard Test Method for Particle Size Analysis of Soils. 

F. A description of the equipment and methods used to mix the sand and compost to produce 
alternative bioretention soil. 

G. Provide the following information about the testing laboratory(ies): 

1) Name of laboratory(ies) 

2) Contact person(s) 

3) Address(es) 

4) Phone contact(s) 
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5) Email address(es)

6) Qualifications of laboratory(ies), including use of ASTM and USDA method of standards

G.2.3 ALTERNATIVE BSM TEXTURE
Alternative BSM should be analyzed by an accredited lab using No. 200 and 1/2-inch sieves (ASTM 
D422 or as approved by municipality) and should meet the following gradation: 

Sieve Size 

Percent Passing 
(by weight) 

Min. Max. 

1/2 inch 

No. 200 

97 

2 

100 

5 

G.3 INSTALLATION OF BSM
The following section provides considerations for proper BSM installation. 

G.3.1 CONSIDERATIONS PRIOR TO BSM INSTALLATION
The following questions and guidelines should be discussed with the contractor prior to installing the 
BSM at the project site to prevent any confusion and errors. 

A. Ensure that the contractor is familiar with constructing bioretention systems.

B. Plan how inspections will be handled as part of the construction process.

C. Verify BSM meets specification prior to delivery and placement in the facility.

D. Prevent over-compaction of native soils in areas of the basin where infiltration will occur.
Delineate the facility area, and keep construction traffic off. Protect soils with fencing, plywood,
etc.

E. Provide erosion control in the contributing drainage areas of the facility. Stabilize upslope areas.

F. Drainage should be directed away from bioretention facilities until upslope areas are stabilized.
The concentration of fines could prevent post-construction infiltration and cause design failure.

G. If drainage is to be allowed through the facility during construction, leave or backfill at least
6 inches above the final grade. Temporarily cover the underdrain with plastic or fabric. Line or
mulch the facility.

H. Bioretention facilities should remain outside the limit of disturbance to prevent soil compaction
by heavy equipment. Protect bioretention areas with silt fence or construction fencing.

I. Verify installation of underdrain is correct prior to placing soil.
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G.3.2 BSM MIXING AND PLACEMENT
These guidelines should be followed to ensure proper BSM mixing and placement:

A. Erosion and sediment control practices during construction should be employed to protect the
long-term functionality of the bioretention. The following practices shall be followed for this
reason:

1) Provide erosion control in the contributing drainage areas to the facility and stabilize upslope
areas.

2) Facilities should not be used as sediment control facilities, unless installation of all
bioretention-related materials are withheld towards the end of construction, allowing the
temporary use of the location as a sediment control facility, and appropriate excavation of
sediment is provided prior to installation of bioretention materials.

B. Do not excavate, place soils, or amend soils during wet or saturated conditions.

C. Operate equipment adjacent to the facility. Equipment operation within the facility should be
avoided to prevent soil compaction. If machinery must operate in the facility, use lightweight,
low ground-contact pressure equipment.

D. If constructing an infiltrating facility, the subgrade should be ripped or scarified to a minimum
depth of 9 inches on 3-foot centers to promote greater infiltration.

E. Consider the time of year and site working area when determining whether to mix BSM on-site or
to import pre-mixed soil. It is recommended that the BSM should be mixed prior to being
delivered to the site, and mixing is not allowed on-site during rainy season. If BSM mixing occurs
on-site during the dry season, use an adjacent impervious area or mix BSM on plastic sheeting.
(Mixing should not occur within the bioretention basin.)

F. Place soil in 6- to 12-inch lifts with machinery adjacent to the facility (to ensure equipment is not
driven across soil). If working within the facility, to avoid over-compacting, place first lifts at far
end from entrance and place backwards towards entrance.

G. Allow BSM lifts to settle naturally, lightly water to provide settlement and natural compaction
between lifts. After lightly watering, allow soil to dry between lifts. Soil cannot be worked when
saturated, so this method should be used with caution to ensure dry conditions. After all lifts are
placed, wait a few days to check for settlement, and add additional media as needed. No
mechanical compaction is allowed.

H. The long-term hydraulic conductivity rate should not be less than 5 inches per hour when tested
with a double ring infiltrometer (in accordance with ASTM D3385, Standard Test Method for
Infiltration Rate of Soils in Field Using Double Ring Infiltrometer), a single ring infiltrometer, a
Modified Philip-Dunne Infiltrometer, or other approved methods.

I. Vehicular traffic and construction equipment shall not drive on, move onto, or disturb the BSM
once placed and water-compacted.

J. Rake bioretention soil as needed to level out. Verify BSM elevations before applying mulch or
installing plants.
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Other Considerations: 

• Protect adjacent infiltration systems including swales, soils, and porous pavement from sediment.

• Protect adjacent trees.

G.3.3 MULCH FOR BIORETENTION FACILITIES
According to the County of San Diego Water Conservation in Landscaping Ordinance (2010), a 2-inch 
layer of aged mulch shall be installed on the surface of the bioretention soil for planting of container stock 
and if no hydroseeding is to be installed. 

Aged mulch reduces the ability of weeds to establish, keeps soil moist, and replenishes soil nutrients. 
Aged mulch can be obtained through soil suppliers or directly from commercial recycling yards. Apply 
2 inches of well-aged shredded hardwood mulch once a year, preferably in June, after any weeding. 

Compared to green wood chip or bark mulch, aged mulch has less of a tendency to float into overflow 
inlets during intense storms. Bark or wood chip mulch may be used on the side slopes of basins above the 
maximum water line. The project landscape architect may also specify another type of non-floating 
mulch, subject to approval by the local jurisdiction. Composted mulch should be avoided due to its 
potential to contribute pathogens and nutrients to the bioretention facility. 

If hydroseeding is to be installed on the surface of the bioretention soil, no stabilized matrix shall be used 
in the hydroseed components or mix. 

0031307
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Print Feedback Font Size:

Marblehead Coastal - Plaza San Clemente

 

Marblehead Development Partners LLC, owners of the proposed 313-home Marblehead
Coastal project in San Clemente received its coastal development permit from the
California Coastal Commission, allowing construction on the entire site.

Click here to see the Marblehead Coastal Specific Plan

------------------------------------------------------------------------

The Marblehead Coastal parcel is one of the last and certainly one of the most important
ocean front developments in Orange County. The local citizens have taken a keen
interest in this project to insure that it will enhance the unique fabric of this community
while maintaining an economic balance. Marblehead Coastal has been in the planning
stages for the last ten years and has recently received Coastal Commission approval to
move forward.

 Following you will find detailed diagrams of the project, anticipated milestones and
project history. If you have further questions please  email  Sean Nicholas in our
Planning department.

 The specialty retail portion of Marblehead Coastal will be named Plaza San Clemente.
For inquiries about leasing space or the potential tenants in Plaza San Clemente, please
contact Sally Terando, Director of Leasing, Craig Realty Group, 949-224-4162.

For additional information about the residential development and to place your name on
the interest list, please contact Taylor Morrison via their website. 
 
 Marblehead Coastal Development 

About Us » City News » Current Projects » Marblehead Coastal
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 Commerical Buildings & Signs Graphics 

 
 Updated 12/19/2006

Master Plan Color Overview

 Printer friendly (.5MB pdf) 
 
Retail Buildings Overview

 Printer friendly (1.5MB pdf) 
 
Restaurant Buildings 5, 4, 3, 2

 Printer friendly (1.5MB pdf) 
 
Retail Buildings 6 & 7

 Printer friendly (2 MB pdf)
 
Conference Building 14 Hotel Building 15 

 Printer friendly (1 MB pdf)
   
Retail Buildings 16, 17, 18, 19 & 20

 Printer friendly (1.5 MB pdf)
 
Theaters Buildings 22, 21, 23, 24

 Printer friendly (1.5 MB pdf)
 
Signs

 Master Sign Program Plans & Exhibits (9.5 MB pdf)

---------------------
Visual Simulations

Visual simulation from Avenida Vista Hermosa/I-5 Interchange towards the ocean 

 

Visual simulation view from northbound I-5

School District
Separation Information

City Finances

City Organization
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Visual simulations from selected Marblehead Inland properties

Visual Simulations from Marblehead Inland 

Additional visual simulation exhibits

 Additional visual simulations (1.2 MB PDF)

---------------------------

Residential Site Plan

Click here for an enlarged view

---------------

Residential Architecture

For updated residential architecture, email Sean Nicholas, Project Planner to set up an
appointment.

 

---------------

Project History

•On August 5, 1998 the City Council approved General Plan Amendment 95-01, Specific
Plan 95-02, Tentative Tract Map (TTM) 8817, Site Plan Permit (SPP) 97-16, and a
Development Agreement. Requested entitlements for the Regional Commercial site
(SPP 97-17), Conditional Use Permit 97-18 and Sign Exception Permit 97-19 were
denied. The primary reasons for denying the applications for the Regional Commercial
site were that the project proposed approximately 20 acres with discount, grocery and
drug store uses. There was general support for entertainment and factory outlet
components.

•On July 7, 1999 the City Council approved Site Plan Permit 99-16, Conditional Use
Permit 99-17 and Sign Exception Permit 99-18; the modified project consisted of 443,860
SF of specialty retail, 176,232 SF of entertainment and 80,048 SF of general retail.

•On March 1, 2000 the City Council approved amendments to the previous project to
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avoid impacts to wetlands. The Planning Commission was advised of changes in a study
session. 

•On September 17, 2001 the Planning Commission and City Council conducted a
workshop and on September 26, 2001 granted an “in-concept” approval of revisions to
the project prior to the applicant submitting to the California Coastal Commission.

•On April 9, 2003 the California Coastal Commission conditionally approved the
Marblehead Coastal project. The plan approved by the Coastal Commission preserved
additional environmentally sensitive habitat areas, set development back from preserved
areas, reduced the number of residential lots from 424 to 313 and approved the
commercial square footage within the Coastal Zone.

•On September 16, 2003 the City Council approved an Amendment to TTM 8817 to
reconcile differences between the Coastal Commission approval and the City’s previous
approval. The Amendment to TTM 8817 conformed to the development area boundaries
approved by the Coastal Commission.

•On December 17, 2003, the Planning Commission voted unanimously to approve a
Conditional Use Permit for Field Lighting at the Marblehead Coastal Sports Park. The
Planning Commission approval was forwarded to the City Council along with the Parks
and Recreation Commission’s recommendation of approval for the Park and Trail Master
Plan. On March 2, 2004, the City Council voted 3-2 to deny the Conditional Use Permit
for Field Lighting at Marblehead Coastal Sports Park.

•On July 20, 2004, the City Council approved Amendment to Site Plan Permit 97-16 to
reduce the residential units from 424 to 313 and to allow the replacement of architectural
product on each lot and Amendment to Site Plan Permit 99-16 to reduce the amount of
development from 700,140 square-feet to 642,584 square-feet of commercial uses
including a 125 room hotel, conference center, theater, restaurants and outlet retail uses.

•On February 20, 2007 the City Council approved a request by Villa San Clemente, LLC
for a Sign Exception Permit to allow the installation of freeway-oriented signs and signs
that exceed City standards. The Council Agenda Reports and meeting minutes are
available for download: Agenda, Minutes.

•On May 1, 2007 the City Council approved a request by SunCal Marblehead, LLC to
allow an Amendment to Site Plan Permit 97-16 to allow the development of custom lot
homes ranging in size from approximately 6,000 to 9,600 square feet on 66 individual
lots within the 69 lot custom lot program area. It also requires that three individual lots
within the custom lot program area (Lots 140, 145 and 146) and three production homes
(Lots 147, 167 and 168) be limited to single-story homes. It would also allow the merger
of 2 individual lots into 1 lot or 3 individual lots into 2 lots and homes up to 13,000 square
feet on Lots 78 to 132. On November 19, 2014, the custom lot program was removed
from Marblehead Coastal and all lots reverted to updated architecture. Homes adjacent
to Colony Cove, remain one story as discussed above.
--------------------
 

Environmental Documents  

 
Following are documents related to various review under the California Environmental
Quality Act.
•Marblehead Coastal Final EIR (24 MB PDF)

Addenda
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© 2016 City of San Clemente, CA. All Rights Reserved. Created by Vision Internet – Innovators of Online Government

San Clemente City Hall 100 Avenida Presidio San Clemente, CA, 92672

(949) 361-8200 WEBSITE DISCLAIMER DEPARTMENT ADDRESSES

STAFF DIRECTORY EMAIL WEBMASTER SITEMAP

OFFICE HOURS EMAIL CITY HALL BEACH CAMERA

 

•Addendum No4 To EIR Pt. 1
•Addendum No4 To EIR Pt. 2
•Addendum No4 To EIR Pt. 3
•Addendum No5 To EIR (2.4 MB PDF)

Parks and Trails
•Marblehead Parks and Trails Pgs. 1-6
•Marblehead Parks and Trails Pgs. 7-11
•Marblehead Parks and Trails Pgs. 12-16

Traffic
•Marblehead Coastal Traffic Forecast Data (7 MB PDF)

Other Technical Appendices
•Marblehead Coastal Vol. II Technical Appendices (13 MB PDF)

 

 

Free viewers are required for some of the attached documents.
They can be downloaded by clicking on the icons below.
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Title 40: Protection of Environment 
PART 131—WATER QUALITY STANDARDS 
Subpart B—Establishment of Water Quality Standards

§131.12   Antidegradation policy and implementation methods.

(a) The State shall develop and adopt a statewide antidegradation policy. The antidegradation policy shall, at a
minimum, be consistent with the following:

(1) Existing instream water uses and the level of water quality necessary to protect the existing uses shall be
maintained and protected.

(2) Where the quality of the waters exceeds levels necessary to support the protection and propagation of fish,
shellfish, and wildlife and recreation in and on the water, that quality shall be maintained and protected unless the State
finds, after full satisfaction of the intergovernmental coordination and public participation provisions of the State's
continuing planning process, that allowing lower water quality is necessary to accommodate important economic or social
development in the area in which the waters are located. In allowing such degradation or lower water quality, the State
shall assure water quality adequate to protect existing uses fully. Further, the State shall assure that there shall be
achieved the highest statutory and regulatory requirements for all new and existing point sources and all cost-effective and
reasonable best management practices for nonpoint source control.

(i) The State may identify waters for the protections described in paragraph (a)(2) of this section on a parameter-by-
parameter basis or on a water body-by-water body basis. Where the State identifies waters for antidegradation protection
on a water body-by-water body basis, the State shall provide an opportunity for public involvement in any decisions about
whether the protections described in paragraph (a)(2) of this section will be afforded to a water body, and the factors
considered when making those decisions. Further, the State shall not exclude a water body from the protections described
in paragraph (a)(2) of this section solely because water quality does not exceed levels necessary to support all of the uses
specified in section 101(a)(2) of the Act.

(ii) Before allowing any lowering of high water quality, pursuant to paragraph (a)(2) of this section, the State shall find,
after an analysis of alternatives, that such a lowering is necessary to accommodate important economic or social
development in the area in which the waters are located. The analysis of alternatives shall evaluate a range of practicable
alternatives that would prevent or lessen the degradation associated with the proposed activity. When the analysis of
alternatives identifies one or more practicable alternatives, the State shall only find that a lowering is necessary if one such
alternative is selected for implementation.

(3) Where high quality waters constitute an outstanding National resource, such as waters of National and State parks
and wildlife refuges and waters of exceptional recreational or ecological significance, that water quality shall be maintained
and protected.

(4) In those cases where potential water quality impairment associated with a thermal discharge is involved, the
antidegradation policy and implementing method shall be consistent with section 316 of the Act.

(b) The State shall develop methods for implementing the antidegradation policy that are, at a minimum, consistent
with the State's policy and with paragraph (a) of this section. The State shall provide an opportunity for public involvement
during the development and any subsequent revisions of the implementation methods, and shall make the methods
available to the public.

[48 FR 51405, Nov. 8, 1983, as amended at 80 FR 51047, Aug. 21, 2015]
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FOREWORD 

As part of the Coastal Zone Act Reauthorization Amendments of 1990, Congress enacted a new
Section 6217 entitled "Protecting Coastal Waters". This provision requires states with coastal zone 
management programs that have received Federal approval under section 306 of the Coastal Zone
Management Act (CZMA), to develop and implement Coastal Nonpoint Pollution Control
Programs. These coastal nonpoint programs are to be used to control sources of nonpoint pollution
which impact coastal water quality. 

Section 6217 requires coastal states to submit their coastal nonpoint programs to the National
Oceanic and Atmospheric Administration (NOAA) and the Environmental Protection Agency
(EPA) for approval. Failure to submit an approvable program will result in a state losing a portion
of its Federal funding under section 306 of the CZMA and section 319 of the Clean Water Act. 

This document, developed by NOAA and EPA, contains guidance for states in developing and
implementing their coastal nonpoint programs. It describes the requirements that must be met, 
including: the geographic scope of the program; the pollutant sources to be addressed; the types of 
management measures used; the establishment of critical areas; technical assistance, public
participation, and administrative coordination; and, the process for program submission and Federal 
approval. The document also contains the criteria by which NOAA and EPA will review the states' 
submissions. 

This document should be used in conjunction with the Guidance Specifying Management Measures
for Sources of Nonpoint Pollution in Coastal Waters published by EPA in January 1993. Copies of
that document can be obtained from EPA, 401 M ST, SW, Washington D.C. 20460. 

_________________________ 
Trudy Coxe
Director
 
Office of Ocean and
 
Coastal Resource Management


NOAA
 

________________________ 
Robert H. Wayland, III
Director 
Office of Wetlands, Oceans 
and Watersheds 

EPA 
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Program Development and Approval Guidance 

EXECUTIVE SUMMARY 

This document is the National Oceanic and Atmospheric Administration's (NOAA) and the
 

Environmental Protection Agency's (EPA) Coastal Nonpoint Pollution Control Program: Program
 

Development and Approval Guidance for state Coastal Nonpoint Pollution Control Programs
 

(coastal nonpoint programs) developed under section 6217 of the Coastal Zone Act Reauthorization
 

Amendments of 1990 (CZARA). This document should be read in conjunction with EPA's Guidance
 

Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters, which is
 

discussed below.
 


Section 6217 requires states to establish coastal nonpoint programs, which must be approved by both
 

NOAA and EPA. Once approved, the coastal nonpoint programs will be implemented through
 

changes to the state nonpoint source pollution program approved by EPA under section 319 of the
 

Clean Water Act (CWA) and through changes to the state coastal zone management program
 

approved by NOAA under section 306 of the Coastal Zone Management Act (CZMA). Beginning in
 

fiscal year 1996, states that fail to submit an approvable coastal nonpoint program to NOAA and EPA
 

face statutory reductions in Federal funds awarded under both section 306 of the CZMA and section
 

319 of the CWA.
 


The statute and legislative history indicate that the central purpose of section 6217
 

is to strengthen the links between Federal and state coastal zone management and water quality
 

programs in order to enhance state and local efforts to manage land use 
 

activities that degrade coastal waters and coastal habitats. This is to be accomplished primarily
 

through the implementation of: (1) management measures in conformity with guidance published by
 

EPA under section 6217(g) of CZARA, and (2) additional state-developed management measures as
 

necessary to achieve and maintain applicable water quality standards. 
 


This Program Development and Approval Guidance sets forth NOAA's and EPA's interpretation of the
 

statutory requirements for the state coastal nonpoint programs, and is intended to assist states in
 

developing approvable programs. The document first provides an overview of the legislative goals and
 

requirements of section 6217. It then provides a description of the criteria that NOAA and EPA will
 

use when reviewing coastal nonpoint programs for approval based on NOAA's and EPA's
 

interpretation of CZARA's requirements. Finally, it discusses the program approval process
 

established by NOAA and EPA. A decision by NOAA and EPA to approve or disapprove a state's
 

program will be made on the basis of the applicable laws and regulations as applied to the specific facts
 

presented by the program.
 


The following is a summary of the requirements for state coastal nonpoint programs.
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Coastal Nonpoint Program 

6217(g) Guidance Management Measures and Additional Management 
Measures 

The statute requires state programs to provide for the implementation of management
measures in conformity with EPA's (g) guidance and for additional management measures
for land uses and critical coastal areas adjacent to impaired or threatened coastal waters. 
Implementation of these additional management measures in combination with the basic (g)
management measures must be designed so as to attain and maintain applicable water 
quality standards under section 303 of the CWA including protecting designated uses.
(Section 6217(b)(1) and (2)). 

In order to meet these requirements, states will need to include the following elements in their coastal 
nonpoint programs. 

6217(g) Guidance Management Measures 

#	 	 An identification of those nonpoint source categories and subcategories that impact coastal 
waters for which applicable (g) guidance management measures will be implemented. States 
must include a description of and justification for any exclusions from (g) guidance measures. 
These exclusions are limited to sources within a category (e.g., agriculture) or subcategory 
(e.g., confined animal facilities) which, individually or cumulatively, do not significantly impact 
coastal waters. 

#	 	 A description of the (g) guidance management measures to be implemented, and the technical 
documentation for any alternative measures selected by the state for implementation in lieu of 
those in the (g) guidance. 

#	 	 A description of the procedures that the state will use to ensure implementation of the 
management measures, including operation and maintenance practices, inspection procedures, 
certification procedures, and monitoring. 

Additional Management Measures 

#	 	 An identification of land uses and critical coastal areas that will require additional management 
measures. 

#	 	 A description of state-developed additional management measures to be implemented to meet 
water quality standards and protect designated uses. 

Implementation of All Management Measures 

#	 	 A description of a state program that ensures implementation of both the (g) guidance 
management measures and the additional management measures, including: designation of a 
lead state agency for each source category and/or subcategory, a description of the legal 
authorities to implement the management measures (i.e., enforceable policies and mechanisms), 
and a description of how the lead agency will implement the program. 

#	 	 A schedule for full implementation of the (g) guidance management measures within three years 
of Federal approval and full implementation of additional management measures within eight 
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years of Federal approval. The latter includes a two year period for evaluating the 
implementation of the (g) measures, and three years to implement the necessary additional 
measures. New activities will be subject to the applicable management measure requirements 
at the time of Federal approval. 

6217 Management Area and Coastal Zone Boundary Modification 

The statute requires each state to include a proposal to modify its coastal zone boundary as
the coastal management agency deems necessary to implement NOAA's boundary
recommendation. 

NOAA has conducted its initial review of each state's coastal boundary. Based on this review, NOAA 
will make its recommendation to the states on the area to be included in the coastal nonpoint program 
(i.e., the section 6217 management area) in early 1993. NOAA and EPA expect that states will 
respond either by modifying the coastal zone boundary to implement NOAA's recommendation or by 
identifying other authorities that exist or will be established, as necessary, to implement the coastal 
nonpoint program outside the state's current coastal zone boundary but within the 6217 management 
area. 

Enforceable Policies and Mechanisms 

Section 306(d)(16) of the CZMA requires state coastal zone management programs to contain
enforceable policies and mechanisms to implement the applicable requirements of the coastal
nonpoint programs. 

In order to satisfy this requirement, states will need to adopt, at a minimum, enforceable policies and 
mechanisms to implement the (g) guidance management measures and the additional management 
measures. These enforceable policies and mechanisms may be state and local regulatory controls, 
and/or non-regulatory incentive programs combined with state enforcement authority. 

Program Coordination 

The statute requires the coastal nonpoint programs to be coordinated closely with existing
Clean Water Act programs and with approved state coastal zone management plans. In 
addition, the statute requires the establishment of coordination mechanisms among state
agencies and between state and local officials responsible for land use programs and
permitting, water quality permitting and enforcement, habitat protection, and public health
and safety. 

NOAA and EPA expect state coastal nonpoint programs to be well coordinated with all relevant 
Federal, state and local programs including those administered by EPA, NOAA and U.S. Department 
of Agriculture (USDA). In addition, states should establish mechanisms to coordinate the relevant state 
and local programs through joint project reviews, memoranda of agreement, or other mechanisms. 
Where possible, these mechanisms should build upon existing coordination procedures. 
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Technical Assistance 

The statute requires states to provide technical and other assistance to local governments and
the public for implementing the additional management measures. 

NOAA and EPA expect states to identify those portions of the coastal nonpoint programs that are to 
be implemented by local governments and to include a program to provide technical and other 
assistance to local governments and the public in the state coastal nonpoint program. 

Public Participation 

The statute requires states to provide opportunities for public participation in all aspects of
the coastal nonpoint program. 

NOAA and EPA expect that the public will be involved early in the process of developing the coastal 
nonpoint program. The state must also provide an opportunity for public comment on the final coastal 
nonpoint program prior to submission of the program to NOAA and EPA, and an opportunity to 
participate in the implementation of the program. 

Program Submission and Approval 

States must submit their coastal nonpoint programs to NOAA and EPA for approval within 30 months 
of the publication of final management measures guidance (i.e., July 1995). When a state coastal 
nonpoint program receives final Federal approval, it will be incorporated automatically into the state's 
coastal management and nonpoint programs. NOAA and EPA have established a voluntary threshold 
review process to assist states in the development of their programs. 

Federal Support for State Coastal Nonpoint Programs 

NOAA is authorized under section 6217(f) of CZARA to provide funds to state coastal management 
agencies to develop coastal nonpoint programs. In addition, funds may be available under section 319 
of the CWA to implement coastal nonpoint programs. NOAA and EPA will also work with the states 
to identify other sources of funds to develop and implement the state programs. 
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PROGRAM DEVELOPMENT AND APPROVAL GUIDANCE 

I. PURPOSE AND INTRODUCTION 

Water quality remains one of the most important environmental problems facing the United States. In 
coastal areas, beach closures, prohibitions on harvesting shellfish, and loss of biological productivity in 
coastal habitats are evidence of water quality impairment. Based on an assessment of 75% of United 
States estuarine waters, current best estimates are that 35% of these waters are impaired and 10% are 
threatened. 

Coastal waters are affected by both point and nonpoint sources of pollution, with the latter a significant 
and, in many cases, the dominant form of pollution in a given water body. While great strides in 
controlling point sources of pollution have been made since the passage of the Federal Water Pollution 
Control Act in 1972, nonpoint source pollution remains a major problem in many coastal areas. The 
leading nonpoint contributors to estuarine waters are urban runoff (including certain construction 
activities and onsite disposal systems) and agriculture. Other significant nonpoint contributors in some 
coastal watersheds include silviculture, marinas, and hydromodification. In addition, the loss and 
degradation of wetlands and riparian areas has adversely impacted coastal water quality. 

Congress enacted section 6217 of the Coastal Zone Act Reauthorization Amendments of 1990 
(CZARA) in November 1990 to help address the problem of nonpoint source pollution in coastal 
waters.1  (A copy of this statute is found in Appendix A.) Section 6217 requires that coastal states 
with federally approved coastal management programs develop Coastal Nonpoint Pollution Control 
Programs (hereafter, coastal nonpoint programs).2  The legislative history indicates that the central 
purpose of section 6217 is to strengthen the links between Federal and state coastal zone management 
and water quality programs in order to enhance state and local efforts to manage land use activities that 
degrade coastal waters and coastal habitats.3  The state coastal zone management agency designated 
under section 306 of the Coastal Zone Management Act (CZMA) and nonpoint source management 
agency designated under section 319 of the Clean Water Act (CWA) will have a dual and co-equal 
role and responsibility in developing and implementing the coastal nonpoint program. 

Although nonpoint source pollution is a significant source of pollution in coastal waters, the legislative 
history states that "the new program will not and ought not bear the full burden of restoring and 
maintaining coastal water quality, but will operate instead in conjunction with controls on point sources 
established under the Clean Water Act and associated programs." Therefore, state coastal nonpoint 
programs under section 6217 are required only to address nonpoint source pollution, and are expected 
to address, at a minimum, the major sources of nonpoint pollution specified in the (g) guidance.4 

1 Section 6217 does not amend the CWA or the CZMA, but rather contains independent provisions. 

2	 	 The term "state" refers to states, territories and commonwealths having coastal management programs 
approved under section 306 of the Coastal Zone Management Act. 

3 As defined in section 304 (10) of CZARA and used in this guidance, "land use" includes water uses. 

4	 	 Historically, there have been overlaps and ambiguities among programs addressing nonpoint and point 
sources of pollution. Some of these overlaps, such as those which occur with the National Pollution 
Discharge Elimination System (NPDES) stormwater permit program (under section 402(p) of the CWA), are 
discussed in more detail in Appendix B. Many of the techniques and practices used to control point 
sources, such as channelized urban stormwater, are equally applicable to nonpoint sources, and vice versa. 
Nevertheless, the programs do not have identical requirements. Certain NPDES requirements may go 
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Thus, a state does not need to provide in its coastal nonpoint program for the implementation of the 
management measures developed by EPA under section 6217(g) of CZARA for activities that are 
clearly regulated as point source discharges.5  However, in the interest of consistency and 
comprehensiveness, each state may choose to apply the (g) management measures to both point and 
nonpoint sources throughout the state's section 6217 management area, as long as the specific NPDES 
requirements are also met for those sources subject to NPDES permitting requirements. 

Section 6217 envisions a two-tiered management approach for the control of nonpoint sources of 
pollution. To receive Federal approval, the state coastal nonpoint program must ensure: (1) the 
implementation, at a minimum, of management measures in conformity with the guidance developed 
under section 6217(g) by EPA, in consultation with NOAA and other Federal agencies, to protect 
coastal waters generally, and (2) the implementation of additional management measures applicable to 
land and water uses and critical coastal areas identified by the state pursuant to section 6217(b)(1) and 
(2) so as to attain and maintain applicable water quality standards under section 303 of the CWA and 
to protect designated uses.6 

The purpose of the first tier is to protect coastal waters generally, and therefore, is not tied to specific 
water quality problems. The state must provide for the implementation 

of these management measures in conformity with the (g) guidance which includes management 
measures for the following categories of nonpoint pollution sources: agricultural runoff; urban runoff; 
silvicultural runoff; hydromodification, shoreline erosion, and dams; and marinas. In addition, the (g) 
guidance includes management measures for wetlands protection, riparian areas, and vegetated filter 
strips, which are effective for several different source categories. 

If the general level of protection provided by the first management tier is insufficient to enable coastal 
waters to meet water quality standards and protect designated uses, then the state must implement the 
second tier which consists of additional management measures. The purpose of the second tier is to 
restore coastal waters and, in the case of the critical areas, to protect against future pollution problems. 

This document, developed by the National Oceanic and Atmospheric Administration (NOAA) and the 
Environmental Protection Agency (EPA), contains guidance for developing and implementing coastal 
nonpoint programs. The first section of this guidance introduces the coastal nonpoint program. The 
second section provides an overview of the statute's requirements. The third section discusses the 
specific program requirements, including requirements for coordination with other programs; the 
geographic scope of the coastal nonpoint program and coastal zone boundary review; implementation 
of management measures in conformity with EPA's (g) guidance and additional state-developed 
management measures; technical assistance; public participation; administrative coordination; and 
enforceable policies and mechanisms. The final section describes EPA's and NOAA's process for 
review and approval of coastal nonpoint programs submitted by the states, and the schedule for state 
implementation of the program. 

beyond the management measures specified in the (g) guidance. 

5	 	 For simplicity, the guidance containing these management measures, which was published by EPA in 
January, 1993, will be referred to as the "(g) guidance" in this document. A list of the management 
measures included in this guidance is provided as Appendix C. 

6	 	 In addition to addressing the contribution of pollution through runoff from the land, the state coastal 
nonpoint program should also consider the infiltration of pollutants into ground water which can result in 
the pollution of surface waters. 
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II. 	OVERVIEW OF STATUTORY REQUIREMENTS AND PROGRAM 
APPROVAL PROCESS 

Congress enacted CZARA section 6217, entitled "Protecting Coastal Waters," to address the impacts 
of nonpoint source pollution on coastal water quality.7  Section 6217(a) requires each state with a 
federally approved coastal zone management program under section 306 of the CZMA to develop and 
submit to NOAA and EPA a coastal nonpoint program for approval. The statute states that the 
purpose of this new state program "shall be to develop and implement management measures for 
nonpoint source pollution to restore and protect coastal waters, working in close conjunction with other 
State and local authorities." 

NOAA and EPA do not expect states to develop and implement stand-alone coastal nonpoint 
programs, but rather expect that states will develop and implement the coastal nonpoint program 
through changes to the approved state nonpoint source management program and to the approved state 
coastal zone management program developed under section 306 of the CZMA, as amended. 

All states and territories have EPA-approved nonpoint source management programs or portions of 
programs and are currently receiving section 319 grants to assist them in implementing the approved 
programs. Currently, there are 29 federally approved state and territorial coastal zone management 
programs developed and approved pursuant to the CZMA (see Appendix D). 

II.A. Statutory Requirements 

Under section 6217, coastal nonpoint programs must contain a number of elements in order to be 
approvable by NOAA and EPA. The state programs must: 

1.	 	 be closely coordinated with existing state and local water quality plans and programs developed 
pursuant to sections 208, 303, 319 and 320 of the CWA, and with state coastal zone 
management programs. 

2.	 	 provide for the implementation, at a minimum, of management measures in conformity with the 
guidance published under section 6217(g) to protect coastal waters generally (discussed in 
section II.B). 

3.	 	 provide for the implementation and continuing revision from time to time of additional 
management measures that are necessary to attain and maintain applicable water quality 
standards and protect designated uses with respect to: 

a.	 	 land uses which, individually or cumulatively, may cause or contribute significantly to a 
degradation of (a) coastal waters not presently attaining or maintaining applicable water 
quality standards or protecting designated uses, or (b) coastal waters that are 
threatened by reasonably foreseeable increases in pollution loadings from new or 
expanding sources; and 

b.	 	 critical coastal areas adjacent to coastal waters which are failing to attain or maintain 
water quality standards or which are threatened by reasonably foreseeable increases in 
pollution loadings. 

7 This section has been codified at 16 U.S.C. § 1455b. 
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4.	 	 provide for technical and other assistance to local governments and the public to implement 
additional management measures. 

5. provide opportunities for public participation in all aspects of the program. 

6.	 	 establish mechanisms to improve coordination among state agencies and between state and 
local officials responsible for land use programs and permitting, 
water quality permitting and enforcement, habitat protection, and public health and safety. 

7.	 	 propose to modify state coastal zone boundaries as the state determines is necessary to 
implement NOAA recommendations under section 6217(e), which are based on findings that 
modifications to the inland boundary of a state coastal zone are necessary to more effectively 
manage land and water uses to protect coastal waters. 

This guidance discusses these requirements in greater detail in section III and explains NOAA's and 
EPA's expectations for state coastal nonpoint programs. 

In addition to the provisions of section 6217, CZARA amended section 306 of the CZMA to require 
that, before approving a coastal zone management program submitted by a coastal state, NOAA shall 
find that, "...the management program contains enforceable policies and mechanisms to implement the 
applicable requirements of the Coastal Nonpoint Pollution Control Program of the State required by 
section 6217...." (section 306(d)(16)). States with federally approved coastal management programs 
must demonstrate compliance with section 306(d)(16) in order to receive final approval of their coastal 
nonpoint programs. 

The statute requires that states submit their coastal nonpoint programs to NOAA and EPA 30 months 
after EPA publishes final (g) guidance. The final (g) guidance was published in January 1993; therefore, 
coastal states must submit their coastal nonpoint programs to NOAA and EPA for approval in July 
1995. 

II.B. Section 6217(g) Management Measures Guidance 

Section 6217(g) requires that EPA, in consultation with NOAA, the U.S. Fish and Wildlife Service, 
and other Federal agencies publish "guidance for specifying management measures for sources of 
nonpoint pollution in coastal waters." Management measures are defined in section 6217(g)(5) as: 

"economically achievable measures for the control of the addition of pollutants from 
existing and new categories and classes of nonpoint sources of pollution, which reflect 
the greatest degree of pollutant reduction achievable through the application of the best 
available nonpoint pollution control practices, technologies, processes, siting criteria, 
operating methods, or other alternatives." 

As provided by section 6217(g)(2), the management measures guidance includes: 

(A) "a description of a range of methods, measures, or practices, including structural and 
nonstructural controls and operation and maintenance procedures, that constitute each measure; 

(B)  a description of the categories and subcategories of activities and locations for which each 
measure may be suitable; 
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(C)  an identification of the individual pollutants or categories or classes of pollutants that may
 

be controlled by the measures and the water quality effects
 

of the measures;
 


(D)  quantitative estimates of the pollution reduction effects and costs of
 

the measures;
 


(E)  a description of the factors which should be taken into account in adapting the measures to
 

specific sites or locations; and
 


(F)  any necessary monitoring techniques to accompany the measures to assess over time the
 

success of the measures in reducing pollution loads and improving water quality."
 


The (g) guidance provides a basis for the state coastal nonpoint programs. 

II.C. Procedures for Program Development and Approval 

NOAA and EPA have prepared this program development and approval guidance to assist states in
 

developing approvable coastal nonpoint programs. The states are encouraged to consult with NOAA
 

and EPA as they develop specific program elements. NOAA and EPA have established a voluntary
 

threshold review process to assist states
 

in the development of their programs. This process is discussed in more detail in
 

section IV.B. 
 


NOAA and EPA will jointly review the state program within six months after submission. Because of
 

the inseparable nature of the land use and water quality portions of the coastal nonpoint programs in
 

achieving the statutory goals, NOAA and EPA have determined as a matter of policy that neither
 

agency will grant approval to a state's coastal nonpoint program until the program meets the Federal
 

approval requirements as determined by both agencies. 
 


If a coastal state fails to submit an approvable program within 30 months after publication of the (g)
 

guidance, NOAA and EPA will reduce Federal grant dollars to the state under the coastal zone
 

management and nonpoint source management programs as required by section 6217(c)(3) and (4). 
 

The penalty provisions begin in Fiscal Year 1996 with a 10% reduction in funding under both
 

programs, increasing to 15% in FY 1997, 20% in FY 1998, and 30% in FY 1999 and each fiscal year
 

thereafter. In the case of the coastal zone management program, the penalty is based upon the grants
 

otherwise available to a state in the current fiscal year. In the case of the section 319 nonpoint source
 

management program, the penalty is based on the grant amount awarded to the state for the preceding
 

fiscal year.
 


Under certain limited circumstances, a state may request a conditional approval of its coastal nonpoint
 

program. If a state is granted conditional approval of its program, the penalty provisions of section
 

6217 will be suspended during the conditional approval period if the state continues to make progress
 

on the workplan and to meet the milestones agreed to with NOAA and EPA as part of the conditional
 

approval. (See discussion of conditional approval in section IV.C.)
 


II.D. Federal Support for State Coastal Nonpoint Programs 

NOAA is authorized under section 6217(f) of the CZARA to provide funds to the designated state 
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coastal management agency to develop its coastal nonpoint program. The Federal funds may not 
exceed 50% of the cost of developing the program, and the state share of costs must be paid from non-
Federal sources. NOAA has published separate guidance on application procedures and allocations. 
Since funds will be limited, state coastal agencies are encouraged to work closely with state nonpoint 
source agencies and other appropriate Federal, state, regional and local agencies to develop their 
coastal nonpoint programs. Funds under section 319(h) of the CWA are available for program 
implementation. 

NOAA and EPA will consider using additional financial incentives and/or disincentives to encourage 
states to develop effective coastal nonpoint programs within the statutory deadline. 
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III. SPECIFIC COASTAL NONPOINT PROGRAM REQUIREMENTS 

State coastal nonpoint pollution programs must contain a number of components mandated by section 
6217. The following section discusses these statutory requirements and the minimum criteria that the 
state coastal nonpoint program needs to meet to obtain Federal approval. 

III.A. Coordination with Existing State Programs 

The statute requires that state coastal nonpoint programs be closely coordinated with state and local
 

water quality plans and programs under sections 208, 303, 319, and 320
 

of the CWA, and with state coastal zone programs. (Section 6217(a)(2)). Some of
 

these programs are discussed in Appendix E. This requirement is necessary to ensure that the new
 

coastal nonpoint program can be integrated into existing state programs upon approval. 
 


During the program development process, NOAA and EPA expect state coastal zone management and
 

nonpoint source agencies to involve the relevant Federal, state, regional and local programs. A number
 

of states already closely coordinate the activities of these programs through their existing coastal zone
 

management and state nonpoint programs. States should develop their coastal nonpoint programs to
 

complement and strengthen existing coastal management and nonpoint source authorities, while
 

minimizing unnecessary duplication or conflicts at the Federal, state or local levels. Components of
 

existing programs that meet the requirements of section 6217 should be incorporated into the states'
 

coastal nonpoint programs.
 


III.B. Coastal Zone Boundaries and 6217 Management Area 

As directed by section 6217(a), the geographic scope of each coastal nonpoint program must be 
sufficient to ensure implementation of management measures to "restore and protect coastal waters." 
Section 6217(e), which requires NOAA to conduct a review of each state's coastal zone boundary, 
refines the focus to require NOAA to determine the geographic area encompassing the land and water 
uses having a "significant" impact on a state's coastal waters. A significant impact can occur from both 
the individual and cumulative effects of land and water uses. NOAA and EPA will not approve a state 
coastal nonpoint program whose geographic scope does not encompass such uses because a program 
that does not control the significant land and water uses cannot be expected to "restore and protect 
coastal waters". 

Section 6217(e) requires that NOAA, in consultation with EPA, review each state's existing state 
coastal zone boundary established under the CZMA, and recommend any modification to that 
boundary needed to effectively manage land and water uses to protect coastal waters. Specifically, the 
statute directs NOAA, in consultation with EPA, to evaluate whether each state coastal zone boundary 
extends inland to the extent necessary to control nonpoint source pollution from land and water uses 
that have a significant impact on a state's coastal waters. See section 6217(e)(1). If NOAA, in 
consultation with EPA, finds that boundary modifications are necessary for a state to more effectively 
manage land and water uses to protect coastal waters, then NOAA shall recommend appropriate 
modifications. See section 6217(e)(2). 

Although expressed in terms of a recommendation that a state modify its coastal zone boundary, 
NOAA's recommendation also defines what NOAA and EPA believe should be the geographic scope 
of that state's coastal nonpoint program, i.e., "the 6217 management area". A state program need not 
adopt the exact 6217 management area recommended by NOAA if the state can demonstrate that a 

8
 


0046237



Program Development and Approval Guidance 

smaller geographic area would be adequate to restore and protect coastal waters. Absent such a
 

demonstration, however, NOAA and EPA expect the geographic scope of the coastal nonpoint
 

program to correspond to NOAA's recommendation. 
 


To provide a basis for its recommendation, NOAA conducted a review of states' existing coastal zone
 

boundaries and provided each state with an analysis of its boundary. In conducting this review,
 

NOAA, in consultation with EPA, compared indicators of nonpoint source pollution potential within
 

coastal zone boundaries, and within coastal watersheds. Coastal watersheds were selected because
 

watersheds provide a logical physical unit when dealing with nonpoint source pollution. To provide a
 

uniform framework for evaluation, the review was based on the national hydrologic unit classification
 

system developed by the U.S. Geological Survey (USGS). For purposes of this review, coastal
 

watersheds were defined as the USGS Cataloging Units adjacent to the shore and extending inland
 

along estuaries to include the USGS Cataloging Units that encompass the head of tide.
 


Within each state, NOAA evaluated each watershed that drains into coastal waters, whether or not that
 

watershed is encompassed within a state's existing coastal zone. Based on nationally available data,
 

NOAA determined for each watershed whether significant indicators of nonpoint pollution potential
 

were present within four analysis areas: (1) the existing coastal zone, (2) the coastal watershed, (3) the
 

area inland of
 

the coastal watershed within the state's borders, and (4) the area beyond the state borders that drain
 

into coastal waters. NOAA has focused on significant indicators
 

of nonpoint source pollution in compliance with section 6217(e) which directs NOAA to evaluate
 

whether the coastal zone extends inland "to the extent necessary to control 
 

land and water uses that have a significant impact on coastal waters of the State." (Section
 

6217(e)(1)). 
 


Based on the review of each coastal watershed, NOAA will develop a preliminary assessment of the
 

appropriate geographic scope of the state's program, i.e., the 6217 management area, and will make a
 

corresponding recommendation for modification to the state's coastal zone boundary. Where the
 

coastal watershed appears to capture most of the significant indicators of nonpoint pollution potential,
 

NOAA will recommend the coastal watershed as the 6217 management area. Where significant
 

indicators of nonpoint source pollution are present inland of the coastal watershed, NOAA will
 

recommend that the 6217 management area extend inland of the coastal watershed.8
 


Finally, in coastal watersheds where an area less than the coastal watershed captures most of the
 

significant indicators of nonpoint source pollution, especially where the existing coastal boundary closely
 

aligns with the coastal watershed, NOAA will recommend that lesser area as the 6217 management
 

area. In no case will NOAA recommend an area less than the existing coastal zone as the 6217
 

management area.
 


The geographic scope of the coastal nonpoint program must be based on the impact
 

of land and water uses on coastal waters. NOAA's boundary recommendation will specify a 6217
 

management area to guide states during program development.9  In response to this recommendation,
 


8	 	 The nature of the underlying data makes it infeasible for NOAA to recommend a specific distance beyond 
the coastal watershed. States will be expected to examine these watersheds during program development to 
analyze indicators of nonpoint pollution and to determine the inland extent of the 6217 management area. 

9	 Section 6217(b)(7) requires that each state program contain a proposed or recommended coastal zone 
boundary modification as necessary to implement the NOAA recommendation. 
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states are encouraged to undertake their own analysis of their coastal watersheds. At the time of
 

program submission, a state may propose
 

an alternative 6217 management area, in which case the state must demonstrate to NOAA's and EPA's
 

satisfaction that the management area extends as far as necessary
 

to control sources of nonpoint pollution that, individually or cumulatively, significantly impact the state's
 

coastal waters. NOAA and EPA will evaluate the adequacy of the state's proposed 6217 management
 

area as part of the program review and approval 
 

process. Specific criteria for this evaluation are being developed by NOAA and will be published
 

separately.
 


A state is expected to demonstrate authority to manage the final 6217 management area in one of two
 

ways. First, a state may demonstrate that its coastal zone boundary has been modified to encompass
 

the entire 6217 management area. If the state coastal zone management agency lacks authority to
 

modify the boundary, the coastal nonpoint program must contain recommendations to the appropriate
 

state authority for changes to the coastal zone boundary. Because there is no assurance that the coastal
 

zone boundary will be modified as proposed, NOAA and EPA also expect a state to demonstrate that
 

it has the necessary authorities, including enforceable policies and mechanisms, to ensure
 

implementation of the coastal nonpoint program within the 6217 management area.
 


Second, because the modification of a state's coastal zone boundary necessarily has 
 

other implications besides nonpoint source pollution control, a state may choose not 
 

to alter its coastal zone boundary. Areas outside the coastal zone, but within the 
 

6217 management area, would be managed with other state authorities networked into the coastal
 

nonpoint program. Although changing the coastal zone boundary to address NOAA's recommendation
 

may be preferable because it would provide the clearest delineation of the geographic scope of the
 

coastal nonpoint program, the statute does 
 

not make this a prerequisite for Federal approval. If the state's 6217 management area extends beyond
 

the state's existing coastal zone boundary, the state must also show 
 

that it has the necessary authorities, including enforceable policies and mechanisms, 
 

to ensure the implementation of the program's management measures with the 6217 management
 

area.10
 


III.C.  Implementation of Management Measures In Conformity with Section 6217(g) 
Guidance 

For program approval, each coastal nonpoint program must "provide for the implementation, at a 
minimum, of management measures in conformity with the guidance published under subsection (g), to 
protect coastal waters generally..."(section 6217(b)). In developing the (g) guidance, EPA focused on 
the significant categories and sources of nonpoint pollution identified in state section 319 nonpoint 
source assessments. The categories of nonpoint sources addressed in the (g) guidance are: agricultural 
runoff; urban runoff (including developing and developed areas); silvicultural (forestry) runoff; 
hydromodification, including shoreline erosion, and dams; and marinas. In addition, the (g) guidance 
includes management measures for wetlands protection, riparian areas and vegetated filter strips, which 
apply to a number of sources. A number of specific source subcategories are also discussed in detail in 
the (g) guidance. 

In order to satisfy the statutory requirement to provide for implementation of management measures in 

10 In addition, a state may choose to utilize a combination of the two approaches described above. 
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conformity with the (g) guidance, state programs must: 

1. Identify nonpoint source categories or subcategories that will be addressed; 
2.	 Identify management measures to be implemented for those categories and 

subcategories; and, 
3.	 Describe the process by which the state will ensure the implementation of the 

management measures. 

These elements are discussed in more detail in the following sections. 

In its coastal nonpoint program document, a state must respond to each of the (g) management 
measures by either: (1) providing for the implementation of that measure or an alternative as effective as 
the (g) measure; or (2) justifying why the management measure is not included in the program. This 
justification must be based on the exclusion of certain nonpoint categories or subcategories using the 
process described in section III.C.1. 

III.C.1. Identification of sources to be addressed 

For program approval, states must provide for the implementation of management measures for each of 
the nonpoint source categories (e.g., agriculture) and subcategories (e.g., confined animal facilities) 
identified in the (g) guidance to protect coastal waters generally. States must also provide for the 
implementation of management measures specified for wetlands and riparian area protection. In 
addition, a state may include management measures for sources not identified in the (g) guidance (e.g., 
mining operations not subject to permitting under section 402 of the CWA), if the state determines such 
management measures are necessary to protect coastal waters generally. 
NOAA and EPA may allow a state to exclude some categories, subcategories or sources from the 
requirements of its coastal nonpoint program. An exclusion may occur under two scenarios: (1) if a 
nonpoint source category or subcategory is neither present nor reasonably anticipated in the 6217 
management area, or (2) if a state can demonstrate that a category, subcategory or particular source of 
nonpoint pollution does not and is not reasonably expected to, individually or cumulatively, present 
significant adverse effects to living coastal resources or human health. 

Under the first scenario, a state can exclude one or more nonpoint source categories or subcategories 
in coastal watersheds or parts of coastal watersheds. To do so, a state must clearly demonstrate that 
each of those nonpoint source categories or subcategories is neither present nor reasonably anticipated 
in such areas. If such a demonstration is made, the state need not develop and provide for the 
implementation of management measures for those nonpoint source categories or subcategories. For 
example, if a state does not have and does not foresee the establishment of an animal feeding operation 
in the 6217 management area, it need not develop a program to control such operations. It should be 
noted, however, that when the exclusion applies only to a portion of the area or a particular coastal 
watershed, the state must still provide for the implementation of the management measures in all other 
portions of the 6217 management area where the categories or subcategories are present or 
anticipated. 

Under the second scenario, states may exclude certain sources within retained categories and 
subcategories. To do so, the state must adequately demonstrate that those sources, individually and 
cumulatively, do not and are not reasonably expected to present significant adverse effects to living 
coastal resources or human health. Factors that may be considered to exclude such sources include, 
but are not limited to: 
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# pollutant loadings or estimates of loadings from the sources;
 

# intensity of land use; and
 

# ecological and human health risk associated with the source.
 


In general, this second type of exclusion is designed to exclude sources that are present in the 6217
 

management area but that, individually or cumulatively, do not and are not reasonably expected to
 

cause significant adverse effects to living coastal resources or human health. In determining the
 

significance of adverse effects, states should consider both direct and indirect adverse effects. An
 

example of a source that may be excluded under this approach could include an on-site disposal system
 

located a considerable distance from surface coastal waters and above the groundwater table.
 


NOAA and EPA wish to emphasize the limited applicability of this second type of exclusion. For this
 

reason, NOAA and EPA have expressly placed the burden upon 
 

the states to demonstrate that any excluded sources will not and are not reasonably expected to present
 

adverse effects to living coastal resources or human health, and 
 

that the application of the (g) measures to the remaining sources will protect coastal waters generally.
 


For either type of exclusion, states must submit a description and documentation of the data and
 

rationale relied upon for excluding the sources. The documentation should include information
 

contained in existing state water quality assessments (including those developed under sections 305(b)
 

and 319 of the CWA), other information sources listed in Section III.D., and existing data (or modelling
 

results) that indicate the
 

insignificance of the loadings or hydrologic impacts caused by sources that the state proposes to
 

exclude.
 


EPA and NOAA will review the states' submissions, including the adequacy of the assessments, to
 

determine whether the category or subcategory needs to be addressed by the coastal nonpoint
 

program. The issue of assessment adequacy may be discussed through the threshold review process. 
 

In addition, NOAA and EPA will, at a state's request, consider proposed exclusions during the
 

threshold review process discussed in section IV.B.
 


In the "Applicability" section of many management measures in the (g) guidance, EPA has already
 

established minimum sizes below which the measures do not apply (e.g., marinas with less than 10 slips)
 

based on economic achievability analysis. In such cases, state programs should address all sources
 

above those minimum levels, except where a state can document, as described above, that a less
 

stringent level in a particular geographic area will still allow protection of coastal waters generally.
 


It should be noted that sources excluded from the (g) measures implementation nevertheless may be
 

subject to additional management measures discussed in 
 

section III.D.
 


III.C.2. Identification of management measures to be implemented 

For program approval, states must specify the management measures that will be implemented to
 

address each category or subcategory of sources identified through 
 

the process in section III.C.1 of this guidance document. Section 6217(b) requires 
 

state management measures to be in conformity with those measures specified in the 
 

(g) guidance. A state management measure is "in conformity with" those specified in 
 

the (g) guidance if it is identical to, or is demonstrated to be as effective as, the 
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(g) guidance measures. 

In order to accommodate variabilities relating to source, location and climate, or other local conditions 
that could affect the implementation of the (g) guidance management measures, the (g) guidance also 
lists a number of practices that can be used to implement each management measure. States have 
considerable flexibility in choosing management practices to achieve the management measures and are 
not restricted to specifying or implementing the practices described in the (g) guidance. The practices 
or system of practices chosen, however, must ensure the effective implementation of the management 
measures. For program approval, the coastal nonpoint program must describe the process the state 
will use to select practices that will result in the effective implementation of the (g) guidance management 
measures. 

Selection of Alternative Management Measures 

In developing management measures in conformity with the (g) guidance, states may select "alternative 
management measures" under two conditions: (1) states have conditions that make the 6217(g) 
measures inapplicable or unsuitable, or (2) other measures that equal or exceed the effectiveness of the 
6217(g) measures already exist or are scheduled to be implemented under existing state laws or 
programs. The use of alternative management measures in these situations is supported not only by the 
statute, which acknowledges that the (g) measures may be adapted to specific sites or locations 
(section 6217(g)(2)(E)), but also by the legislative history which directs NOAA and EPA to accord 
states flexibility in selecting management measures. 

States may use these alternative measures instead of the (g) measures in their coastal nonpoint 
programs only if they can demonstrate that such alternatives are as effective in controlling nonpoint 
pollution as the measures specified in the (g) guidance. For program approval, a state electing to 
specify an alternative management measure for implementation will need to demonstrate that the 
alternative is at least as effective as the (g) guidance management measure it intends to replace. States 
should use the best available information to make this showing. 

Management measure effectiveness can be evaluated or described in many ways: pollutant loading, 
pollutant loading reductions, pollutant concentration in discharge, peak concentration reductions, mean 
concentration reductions, habitat impacts (including impacts resulting from changes in flow), impacts to 
fisheries, impacts to macroinvertebrates, wildlife impacts, effects on support of designated uses, direct 
impacts to the water resource of concern, the extent to which the source is actively managed, or other 
factors. States may use any combination of these factors to demonstrate the effectiveness of alternative 
management measures. 

For approval of an alternative management measure, the state will need to demonstrate that the 
alternative management measure (or a combination of measures or a series of measures applied over 
time) is as effective as the measure set forth in the (g) guidance when applied in the specific state or 
local area. For example, when management measures in the (g) guidance specify certain storm events, 
design criteria or pollutant reduction levels, the alternative management measures must specify similar 
storm events, design criteria or pollutant reduction levels. In addition, the state will need to demonstrate 
that the operation and maintenance procedures for the alternative are feasible and adequate to maintain 
a level of pollution control as effective as the (g) guidance measure over the lifetime of the measure. In 
choosing an alternative management measure, states should take into account possible adverse impacts 
of these alternative measures on other coastal resources such as ground water or wetlands. 

In support of its alternative management measure, a state will need to identify the procedures used to 
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evaluate the measure and the results of that evaluation, and provide specific technical documentation of 
the evaluation as part of their coastal nonpoint programs. In general, information used to document that 
an alternative management measure is as effective as a (g) guidance measure should be comparable in 
scope and depth to that provided in EPA'S (g) guidance. States must support the evaluation of 
alternative management measures with appropriate technical documentation. Although sources such as 
"refereed" technical journals are preferred, other publications, such as Federal and state technical 
guides, are acceptable. Fliers, fact sheets, and other general public materials generally are not adequate 
sources of information without additional supporting information. 

In addition, or as an alternative to relying on written studies, the state may wish to convene a technical 
review group consisting of experts knowledgeable in the subject area covered by the management 
measure. This may be especially useful where the state is interested in pursuing innovative approaches. 
The technical review group should provide a report describing the evaluation procedure that was used 
to assess the effectiveness of the alternative management measure. The report should be submitted to 
NOAA and EPA as part of the program review process. EPA and NOAA will, at the state's request, 
consider proposed alternative management measures during the threshold review process and/or 
approval process discussed in section IV. 

Innovative Market-Oriented Incentive Mechanisms 

EPA and NOAA are interested in encouraging states to propose innovative market-oriented incentive
 

mechanisms to implement the (g) measures or alternative management measures at lower costs. An
 

important example of incentive mechanisms that could serve to lower substantially the costs of obtaining
 

a given level of loadings reductions is the trading of pollution reduction credits.
 


Trading programs are proving to be a successful and cost-effective approach under 
 

the Clean Air Act for reducing air pollutant emissions. Several case studies in 
 

North Carolina, Colorado, and Wisconsin show that the trading of pollution credits 
 

holds considerable promise for reducing water pollutant loadings as well, particularly nutrients. See
 

Appendix H for short descriptions of these cases. Appendix H also presents several brief summaries of
 

relevant technical publications. These publications indicate that pollutant trading programs may hold
 

potential for achieving substantial 
 

cost savings while attaining pollution reductions equivalent to those established by the 
 

(g) measures guidance.
 


Conceptually, sources with low control costs would make trading arrangements directly with sources
 

facing high control costs. The low-cost sources would undertake additional abatement efforts in
 

exchange for financial compensation from the high-cost sources. Sources with higher abatement costs
 

would undertake less control efforts, while acquiring additional reductions from other lower cost
 

sources. Increased loadings from the high-cost sources would be offset by the additional abatement
 

efforts of low-cost sources, so that the total loadings would be the same as if no trading occurred. In
 

this manner, the private incentives of polluters would be harnessed for public purposes. Thus, more
 

pollution abatement would be undertaken where it was cheapest, and less would be undertaken where
 

it was costly, reducing the overall cost while achieving the same overall level of control. Such a trading
 

scheme can minimize the total cost of achieving the required reduction in loadings.
 


EPA and NOAA encourage states to propose innovative approaches such as the theoretical case
 

outlined above and as described in Appendix H. Any such proposal, of course, must be consistent with
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the requirements of CZARA. At a minimum, in order for EPA and NOAA to approve a market-based 
proposal as achieving implementation of particular (g) measures, states would need to demonstrate that 
the proposal would result in expected pollutant reductions equalling or exceeding those that otherwise 
would be achieved in the same watershed if each participant separately implemented the (g) measures. 
Finally, as with the implementation of any management measure, a trading program would also need to 
meet the requirements for enforceable policies and mechanisms described in section III.H. 

States may consider trading schemes which involve trading of pollution credits among nonpoint and 
point sources as well as among nonpoint sources alone. States may also consider trading among 
sources inside and outside of the geographic area subject to the (g) measures guidance, as long as such 
sources are within the same watershed. States may also consider trading arrangements involving 
different pollutants (such as nutrients) with similar environmental effects, to the extent that the state 
demonstrates that any net environmental benefit is expected to result from the trading program. 
However, these trading schemes should take into account uncertainties such as those associated with 
measurements or predictions of pollutant loadings of a pollutant from the array of sources involved. 
States should consider whether trading ratios should be established to account for such uncertainties. 

The likelihood of success of trading programs can be increased if states carefully define the 
responsibilities of sources involved. Trading programs should provide assurance that the validity of 
trading agreements will be preserved. Trades between sources are most promising if they shift the 
responsibility for the agreed-to controls entirely from the buyer to the seller, who would then be subject 
to the enforceable policies and mechanisms referenced above. If buyers are required to adopt 
additional controls when sellers fail to implement agreed-to controls, then trading programs are less 
likely to succeed. Similarly, trades are most promising if they are based only on the validity of the 
agreement, and not on the success of the controls agreed to by the seller. Otherwise, the risks to 
buyers of trading -- that is, having to pay twice -- may prevent many trades and undermine the 
effectiveness of a trading program. 

EPA and NOAA encourage states to focus on minimizing the costs of transacting trades. Delays and 
uncertainty in arranging specific trades, as well as direct application fees, can serve to raise the costs of 
transacting trades, to hinder trades, and to lower the likelihood that such trades will reduce compliance 
costs. Similarly, arbitrary requirements that trades substantially reduce net expected pollutant loadings 
can serve to raise transaction costs and deter trades. Finally, states should establish guidelines for 
sources to follow in arranging trades. Such guidelines should help reduce unnecessary delays, avoid 
any later 

invalidation of trades, and lower transaction costs by increasing the likelihood that trades will be 
approved in advance. 

When proposing a trading program to control nonpoint sources, a state would need to determine from 
EPA's (g) measures guidance and other sources the pollutant loading reductions that must be achieved 
from a group of sources within a watershed over a specified period, such as a season or a year. This 
establishes the baseline that the trade would need to achieve. For example, implementing the (g) 
guidance control measures on a dairy farm of given characteristics could be expected to reduce nutrient 
loadings by a certain amount. Each source would be required to reduce loadings by the necessary 
amount, by implementing controls on-site, or off-site through appropriate trading arrangements. 
Sources that believe their costs of achieving the necessary loading reductions are high could finance 
incremental controls at other sources with lower costs, expecting such trades to be approved. 
Compliance would be ascertained through demonstration that the necessary loadings reductions are 
achieved either on-site by implementing control measures, or off-site through appropriate trading 
arrangements, consistent with enforceable policies and mechanisms established elsewhere by the state 
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in its coastal nonpoint program. 

Multiple Management Measures 

Section 6217(g)(5) of CZARA requires that management measures be economically achievable. In its 
economic achievability analysis, EPA estimated costs of selected combinations of multiple management 
measures applicable to sources. EPA focused its analysis on those cases which it believes are most 
likely to occur. Multiple measures which EPA concluded are economically achievable include (1) 
erosion control, confined animal feedlots, and grazing management measures, (2) combination of all 
forestry measures, (3) new development requirements such as stormwater, erosion and sediment 
control, and septic tanks, (4) all marina requirements; and (5) municipality requirements such as 
stormwater, erosion and sediment control, bridge maintenance, salt storage, street sweeping, wetlands 
protection, stream stabilization, and dam-related expenses. 

EPA and NOAA recognize that it is impossible to determine economic achievability for all possible 
combinations of management measures. For example, a dairy farm might be responsible for control of 
discharge from animal feedlots, grazing, erosion, streambank stabilization, and wetlands preservation. 
In this case, EPA has found that a combination of management measures for erosion, feedlots and 
grazing are economically achievable, but not in combination with wetlands protection and streambank 
stabilization. In situations where EPA has not considered a specific combination of management 
measures in its economic achievability analysis, states may be granted flexibility to re-examine whether a 
particular combination of multiple management measures is economically achievable for a group of 
sources. If, in its program submission or in subsequent revisions, a state finds that EPA did not 
consider the economic achievability of multiple management measures that apply to a group of sources 
when added together, the state may propose a fresh determination of management measures applicable 
to that group of sources. When making these determinations, states will need to meet the requirements 
of CZARA, including section 6217(g), which defines management measures as reflecting the greatest 
degree of pollutant reduction economically achievable. States may take into account direct and indirect 
costs and may consider incremental costs relative to incremental reductions in loadings. 

III.C.3. Description of the implementation process and authorities 

For program approval, the state will need to provide detailed information on how it will ensure 
implementation of the management measures in conformity with the (g) guidance. This information 
should be provided for each nonpoint source category or subcategory as identified in section III.C.1. 

At a minimum, for each category and subcategory, the state coastal nonpoint 
program will: 

a. Describe the scope, structure, and coverage of the state implementation program. 

b. Describe the organization, structure and authorities of the state or local agency or agencies 
that will have responsibility for administering the implementation program, including: 

i. an identification of the designated lead agency for the program addressing each 
category or subcategory. If the designated lead agency is not the section 319 or 
coastal zone management agency, the description must specify how the lead agency and 
its authorities have been incorporated into the coastal nonpoint program. 
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ii. a description of how the lead agency expects to implement the program including, for 
example, the number of staff and general responsibilities, cost of the program and 
potential funding sources. 

c. Include a schedule for each nonpoint source category or subcategory with milestones for
 

achieving full implementation of the management measures within three years as described in
 

section IV.D.
 


d. Identify enforceable policies and mechanisms to ensure that each management measure
 

identified in the coastal nonpoint program is implemented in accordance with section III.H. of
 

this guidance. States must submit copies of the appropriate legislative and administrative
 

documents to demonstrate that authorities exist to support implementation of the management
 

measures. Furthermore, if the enforcement authority will not be exercised directly by the state
 

coastal zone management or section 319 agency, the state coastal nonpoint program must
 

include provisions to ensure that the governmental body with the statutory authority exercises
 

that authority as set forth in the state's coastal nonpoint program. States must submit
 

documentation such as memoranda of understanding, executive orders or administrative
 

directives which embody agreements to ensure this conformity. These authorities must be
 

incorporated into the coastal nonpoint program. 
 


e. Describe mechanisms to improve coordination among state agencies and among state and
 

local officials responsible for land use programs and permitting, water quality permitting and
 

enforcement, habitat protection, and public health and safety as required by section 6217(b)(6). 
 

States will need to include copies of any memoranda of agreement or provisions for joint
 

project review.
 

(See discussion in section III.G.)
 


f. Describe a process to identify practices to achieve the management measures.
 


g. Describe activities to ensure continuing performance and long term effectiveness of the
 

measure through proper operation and maintenance. States should follow the operation and
 

maintenance programs described in the (g) guidance or, where the state has developed its own
 

measures, describe the operation and maintenance requirements for the alternative measures. 
 

Activities to monitor implementation and enforcement should include a program for the
 

comprehensive survey of sources that are required to implement the management measure, and
 

a program for periodic inspections of sources.
 


h. Describe state activities to monitor the effectiveness of the (g) measures based on accepted
 

water quality monitoring protocols such as those described in Chapter 8 of the (g) guidance.
 


States may meet any of these requirements by: (1) identifying existing program activities currently being 
implemented effectively under state coastal zone management programs, state nonpoint source 
management programs, or by other state programs; (2) providing the information discussed above for 
the existing programs; (3) developing new enforceable policies, as necessary; and (4) incorporating 
these programs into the new coastal nonpoint program. 

III.D. Requirements for Implementation of Additional Management Measures 

For program approval, state coastal nonpoint programs must provide for the implementation of 
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"additional management measures" where coastal water quality is impaired or threatened even after the 
implementation of the management measures specified in the (g) guidance. See Section 6217(b).11 

These additional measures apply both to existing land and water uses that are found to cause or 
contribute to water quality impairment and to new or substantially expanding land uses within critical 
coastal areas adjacent to impaired or threatened coastal waters. Specific statutory requirements for 
implementation of additional management measures can be found in sections 6217(b)(1), (2) and (3) of 
CZARA. 

As described by the amendment's sponsor in a floor statement on CZARA, the additional management 
measures provide a "second tier of pollution control efforts" and "are targeted to those coastal land uses 
that are recognized to cause or contribute to water quality problems generally." See 136 Cong. Rec. E. 
3590, October 27, 1990. In addition, the legislative history describes the additional management 
measures provision as also requiring "the identification of important coastal areas -- as contrasted to 
individual land uses under paragraph (1) [section 6217(b)(1)] -- that need additional measures to 
protect against anticipated pollution problems. Unlike paragraph (1), the imposition of additional 
measures are not contingent upon identified water quality problems, and are to be established as a 
preventative step to avoid water quality problems that might otherwise develop." Id. 

For program approval, states will need to do the following: 

1. identify coastal waters that are not attaining or maintaining applicable 
water quality standards or protecting designated uses, or that are threatened 
by reasonably foreseeable increases in pollution loadings from new or 
expanding sources; 

2. identify land uses that individually or cumulatively cause or threaten water quality 
impairments in those coastal waters; 

3. identify critical coastal areas; 

4. develop a process for determining whether additional measures are necessary to attain or 
maintain water quality standards in the waters identified above; 

5. describe the additional management measures the state will apply to the identified land uses 
and critical coastal areas; and, 

6. develop a program to ensure implementation of the additional management measures within 
the time frame described in section IV.D. 

These elements are discussed in greater detail in the following sections. 

III.D.1. Identification of coastal waters that are not attaining or maintaining 
water quality standards 

For program approval, states must, at a minimum, identify the following as threatened or impaired 

11 For purposes of section 6217(b), the definitions for water quality standards and designated uses are those 
found in section 303 of the Clean Water Act and in 40 C.F.R. Part 131. 
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waters: 

a. coastal waters identified in a state's most recent report under section 
305(b) of the CWA as "partially meeting" or "not meeting" designated uses or 
as "threatened"; 

b. coastal waters listed by a state in accordance with the requirements of section 303(d)(1)(a) 
of the CWA requiring Total Maximum Daily Load calculations if listing is due at least in part to 
nonpoint sources; 

c. coastal waters listed by a state under CWA section 304(l) as impaired by nonpoint source 
pollution; 

d. coastal waters identified by a state as impaired or threatened by nonpoint source pollution in 
an assessment submitted to EPA under section 319 of the CWA or in any updates of the 
assessment. 

States should also consider the results of water quality monitoring associated with assessing the 
effectiveness of the (g) measures in attaining and maintaining water quality standards when identifying 
impaired or threatened waters. 

States should also identify coastal waters for which existing dilution calculations or predictive models 
indicate nonattainment of water quality standards. Other organizations and groups should be actively 
solicited for research they may be conducting or reporting. For example, volunteer monitoring 
organizations, university researchers, the USDA, NOAA, USGS, and the U.S. Fish and Wildlife 
Services and a wide variety of state agencies can be good sources of field data. In addition, states 
should examine waters for which coastal water quality problems have been reported to the state by 
local, state or Federal agencies, members of the public, or academic institutions. 

States should use the most current data available, including information generated in evaluating the 
effectiveness of the (g) measures, and must describe the validity of the data used to determine 
threatened or impaired waters. States should consider the following in evaluating the validity of the 
data: 

a. whether the assessments are based on monitored or evaluated data; 

b. the limits on the availability of water quality information for coastal wetlands, estuaries and 
groundwater resources that affect coastal waters; and, 

c. the difference between each coastal waterbody's current condition and the condition needed 
to support the designated uses that the state has identified in its water quality standards. (See 
Appendix F for examples of designated uses and support levels). 

NOAA and EPA require each state to identify its impaired and threatened coastal waters in order to 
evaluate both the adequacy of the state's identification of land uses required by section 6217(b)(1) and 
the critical coastal areas required by section 6217(b)(2), and the adequacy of its determination that 
additional management measures need to be implemented. As part of the threshold review process 
(see section IV.B.), NOAA and EPA will work with the state to evaluate the state's water quality 
information. If the information is incomplete, the state may be asked to develop reasonable additional 
information on water quality impairments. States are encouraged to complete water quality 
assessments for coastal waters and estuaries. In addition, states are encouraged to adopt water quality 
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standards for marine waters and for common nonpoint source pollutants such as nutrients. 

III.D.2.	 Identification of land uses causing or threatening water 
quality impairments 

Once threatened and impaired coastal waters have been identified, as described in section III.D.1,
 

states must then identify those land uses that individually or cumulatively cause or contribute to coastal
 

water quality impairments. The land uses should include the general nonpoint sources categories and
 

subcategories described in the (g) guidance and other land uses not mentioned in the (g) guidance that
 

are or may be sources of runoff and infiltration to coastal waters such as landfills and certain mining
 

operations. States should use the most current land use information available (local and state land use
 

maps, Geographic Information Systems, etc.) to identify these land uses. NOAA and EPA encourage
 

states to use maps to display identified land uses.
 


Water quality impacts may occur where a land use involves: (1) substantial disturbance to the land or
 

water resource; (2) substantial treatment, introduction, or creation of a nonpoint source pollutant; or (3)
 

a substantial temporary or permanent change to the hydrology or other natural characteristics of a land
 

area or water resource.
 


Once general land use patterns and potential water quality impacts have been identified, states should
 

consider more specific land use characteristics to help determine whether current or future uses are
 

likely to cause or contribute to water quality impairments. State should consider the biological and
 

physical impacts of these land uses within the watershed adjacent to the impaired or threatened
 

waterbody or segment. States should consider physical characteristics such as: topography/slope; soil
 

characteristics (erodibility, etc.); shoreline erosion characteristics; hydrology, in particular groundwater
 

linkages to coastal waters and high water tables; and the presence of forest and other vegetated areas
 

that may provide natural buffers or nutrient sinks. States should also consider habitat and other
 

biological impacts that may be caused by specific land uses.
 


The preferred source of information on the relationship between land uses and water quality is
 

"refereed" technical journals. However, other sources often will be needed 
 

to fill gaps caused by a shortage of information relating land use to nonpoint source impacts. Additional
 

sources could include Federal and state publications, generally accepted models (e.g., loading
 

coefficients), and similar information. Sources used 
 

by the state in identifying and evaluating the land uses should be cited in its coastal nonpoint program.
 


III.D.3. Identification of critical coastal areas 

For program approval, a state must also identify and map critical coastal areas -- as contrasted to 
individual uses identified under paragraph (1) of section 6217(b) -- that need additional measures to 
protect against current and anticipated nonpoint pollution problems. See section 6217(b)(2). The 
establishment of critical coastal areas should focus on those areas in which new or substantially 
expanding land uses may cause or contribute to the impairment of coastal water quality. 

States have flexibility in their approach to delineating critical coastal areas.
 

The following two examples illustrate approaches for the establishment of critical 
 

coastal areas.
 


Under the first approach, a state could establish the critical coastal area as a strip of land along the
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portion(s) of the shoreline adjacent to threatened or impaired coastal waters. Some states have 
programs that specify a land area along the shoreline of a waterbody and that extend inland a uniform 
distance from the shoreline or from landward boundaries of wetlands or heads of tides. Within this 
area, special controls such as setbacks and low density zoning can be employed to protect coastal 
waters. 

In establishing a critical coastal area along the shoreline, a state may omit areas where recent water 
quality assessments demonstrate that the coastal waterbody is neither impaired nor threatened, and 
where a state can demonstrate that new land uses or expansions of existing land uses will not contribute 
to a future threat or impairment of the waterbody. For example, shoreline segments could be omitted if: 
(1) a state can demonstrate that its coastal area is predominantly in Federal or state conservancy, the 
use of which will not threaten coastal water quality, and that changing or expanding land uses are not a 
concern; or (2) existing ordinances for an adjacent area effectively manage new or expanding land uses 
(e.g., by controlling the extent of impervious surfaces and/or the density of development along the 
coastal waters). 

Under a second approach, a state could rely on site specific evaluations to determine the extent of a 
critical coastal area. The critical coastal area could be established on an ecosystem basis for the 
impaired or threatened coastal waters.12  Under this approach, states may include broader geographic 
areas in the critical area designation, starting with shoreline segments adjacent to threatened or impaired 
coastal waters, and extending inland to encompass significant coastal features or resources further 
inland. These broader areas may include entire watersheds or portions of watersheds adjacent to 
coastal waters, and may encompass significant biological features such as wetlands. 

In selecting an approach, states should consider the following factors: 

#	 	 The nature of the coastal water quality problem(s) caused by 
nonpoint sources. 

#	 	 The extent to which the nonpoint sources are located adjacent to the waterbodies as 
opposed to further inland. 

#	 	 The physical and biological characteristics of the adjacent lands, such as those 
described in the previous section on land use, that will affect the extent to which uses of 
these lands will cause nonpoint source pollution problems. (See section III.D.2.). 

#	 	 Important biological features that should be included as a whole in critical coastal areas, 
e.g. wetlands. 

#	 	 The type(s), density and characteristics of the new or expanding land uses that are 
anticipated and their expected effect(s) on water quality. 

#	 	 The extent to which the above effects can be prevented or reduced by 
implementation of (g) management measures and/or the additional management 
measures for land uses. 

12 Ecosystem is defined as a biological community whose environment functions as an ecological unit. 
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NOAA and EPA also encourage states to consider including other previously designated areas within 
the critical coastal areas under this program. Such areas may include: areas of particular concern 
designated as part of state coastal zone management programs; National Estuarine Research Reserves; 
National Marine Sanctuaries; and, significant watershed areas within National Estuaries designated by 
EPA under section 320 of the CWA. NOAA and EPA expect that this approach will help to fully 
integrate and coordinate this new coastal nonpoint program with other existing programs. 

III.D.4. Process to implement additional management measures 

Once the land uses and critical coastal areas, described above, have been identified, states must 
describe additional management measures applicable to those land uses and areas in order to address 
the sources of nonpoint pollution. See section 6217(b)(3). States will also need to develop a continuing 
process, including milestones, for implementing, evaluating and, as necessary, revising the additional 
measures. 

NOAA and EPA expect that it may be necessary for a state to provide for the implementation of some 
additional management measures immediately and others only if implementation of the (g) measures are 
shown to be insufficient to protect and restore water quality. The two categories of additional 
management measures are: 

1. Immediate Implementation: For the waterbodies identified in section III.D.1., states 
should evaluate the relative contributions from point and nonpoint sources. Where a threat or 
impairment of a particular water or waterbody segment is due to nonpoint sources, the state 
should determine whether existing pollution prevention activities and/or the implementation of 
the (g) measures will be 
adequate to address the threat or impairment. If existing information indicates that the 
implementation of the (g) measures will not be adequate to attain or maintain water quality 
standards of the coastal waters or waterbody segment due to contributions from nonpoint 
sources, then the state program must specify, at the time of program submission, additional 
management measures applicable to the appropriate land uses and critical coastal areas. 
Implementation of these additional measures should begin at the time program approval is 
granted. Two instances where additional management measures are most likely to be needed 
immediately are: (1) where the (g) measures (or their equivalents) are already being 
implemented under existing nonpoint source programs but water quality is still impaired due to 
identifiable nonpoint sources; and (2) where states have identified critical coastal areas pursuant 
to the description in III.D.3. because new or expanding land uses threaten or impair coastal 
waters notwithstanding existing nonpoint source controls. 

2. Implementation based on performance of (g) measures: States should also specify a 
continuing process for identifying, implementing, and revising, as necessary, additional 
management measures after the program's (g) measures have been implemented. As the (g) 
measures are implemented, the states should monitor their effectiveness and should verify 
whether water quality standards are being attained or maintained and designated uses 
protected. If a state determines that nonpoint sources contribute in whole or in part to water 
quality impairment even after implementation of the (g) measures, then the state will need to 
provide for the implementation of additional management measures. As discussed in section 
IV.D. (Schedule for Program Implementation), additional measures under these circumstances 
must be fully implemented within eight years of Federal approval of the coastal nonpoint 
program. The additional management measures also must be monitored to assess their 
effectiveness in attaining and maintaining water quality standards and protecting designated 
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uses. Further refinements to these management measures, the use of other additional measures, 
or enforcement action may be necessary if water quality goals are still not met. 

III.D.5. Selection of additional management measures 

Having determined the need for additional management measures under III.D.4., states will then need 
to select the additional measures to be implemented. Like the (g) measures, these measures can include 
a broad range of structural and nonstructural nonpoint source controls. Unlike the (g) measures, the 
additional measures need not apply to all similar land uses throughout the 6217 management area. 
Rather, the additional management measures apply only to those identified land uses and critical coastal 
areas where further nonpoint source controls are necessary to ensure that coastal water quality 
standards are attained or maintained and designated uses are protected. 

For program approval, states are expected to provide the following information on the additional 
management measures that will be implemented: 

a. a discussion of the measure and the land uses and pollutants it is designed 
to address; 

b. evidence of the anticipated effectiveness of the measure in reducing nonpoint pollution to 
meet water quality standards; and, 

c. a process for evaluating the effectiveness of the measures once they are implemented, and a 
schedule for revising such measures, as necessary, to meet water quality standards.13 

A number of alternatives are available to states in selecting the additional 
management measures. 

#  States can select management measures not specified in the (g) guidance. Under this 
alternative, states or local governments could develop very specific additional management 
measures that could include buffer zones, low density zoning, cluster development ordinances, 
conservation zoning, or other land use measures best developed at the local level. 

#  States can apply the measures specified in the (g) guidance more 
intensively (e.g., require a wider stream-side management area for certain 
forestry operations than that necessary to achieve the (g) guidance measures 
for stream-side management). 

#  States can apply the measure specified in the (g) guidance more stringently (e.g., require a 
higher removal rate for suspended solids for new urban development than that specified in the 
(g) guidance measure). 

#  States can provide management measures for land and water uses not identified in the (g) 
guidance, or for sources excluded under the process 

13	 	 EPA and NOAA will establish a schedule for evaluating the need for management measures revision, which 
may be tied to 305(b) biennial water quality assessments. If these assessments indicate that water quality is 
not improving, the additional management measures already in place will need to be revised. 
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described in section III.C.1. 

#  States can employ innovative approaches as additional management measures. For 
example, where there is adequate information, states could consider the use of pollution trading 
for discharges from nonpoint and point sources or among nonpoint sources in watersheds in 
order to attain or maintain water quality standards in coastal waters and to protect designated 
uses. 

Given the focused nature of additional management measures and the opportunity 
 

to tailor the measures to local conditions, the requirement provides an excellent opportunity to use local
 

land use measures to control nonpoint source pollution. Thus states are encouraged to work closely
 

with local governments to develop and implement these measures.
 


III.D.6. Using Innovative Pollutant Trading Techniques 

One innovative approach that states could consider as they develop additional management measures is
 

pollutant trading. Pollutant trading is a concept that 
 

enables one or more sources to meet less stringent treatment levels in exchange for 
 

other sources meeting more stringent treatment levels than the levels they would otherwise be required
 

to meet. In appropriate situations, trading can result in more 
 

cost-effective pollutant control.
 


There are two types of nonpoint source trades that are possible: 
 


(1) Point-nonpoint source trading. A point source that has complied with its technology-based 
requirements may be able to avoid or lessen more stringent water-quality-based treatment 
requirements by obtaining the requisite (water-quality driven) reductions from nonpoint sources. 

(2) Nonpoint-nonpoint source trading. A nonpoint source may apply more stringent treatment 
than another one, and together the sources obtain the requisite reductions. 

Pollutant trading, to date, has been used only sparingly under the Clean Water Act. Point-nonpoint 
trades have been approved in the Dillon Reservoir, Colorado (for phosphorus) and for North 
Carolina's Tar-Pamlico watershed (for nitrogen). 

The following factors, developed at a recent EPA conference on pollutant trading, should be 
considered before considering the use of trading techniques14: 

1. Trading is a potentially valuable tool, but its usefulness has not been 
fully demonstrated. 

2. Trading cannot be applied uniformly nationwide; it is site-specific and 
local in nature. 

3. Cause and effect water quality data, improved predictive modeling, and definitive 

14	 	 A summary of that conference, "Administrator's Point/Nonpoint Source Trading Initiative Meeting" 
(August 1992) is available from EPA. 
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information on nonpoint source control effectiveness are all crucial technical elements for 
trading. 

4. Education and monitoring are both essential to the success of any 
trading program. 

Despite the formidable technical and administrative difficulties, EPA and NOAA continue to believe 
that trading offers some potential water quality benefits and will work to help state and local 
governments identify opportunities for beneficial trades and to implement such trades. 

III.E. Technical Assistance 

For program approval, state coastal nonpoint programs will be required to provide for technical and 
other assistance to local governments and the public for implementing the additional management 
measures (section 6217(b)(4)). This may include "assistance in developing ordinances and regulations, 
technical guidance, and modeling to predict and assess the effectiveness of such measures, training, 
financial incentives, demonstration projects, and other innovations to protect coastal water quality and 
designated uses." States are also encouraged to provide assistance to local governments and the public 
on the implementation of the (g) measures. 

In order to tailor the type and scale of their technical assistance activities, states should identify those 
aspects of the program requiring implementation at the regional or local level and the situations where 
regional entities or localities may need additional expertise and/or experience. In designing the 
assistance program, NOAA and EPA expect that states will consult with regional and local 
governments regarding their concerns about implementation, and with the public about its needs and 
concerns. For certain management measures, training sessions and certification programs conducted by 
the state for regional and local officials may be appropriate. For others the financing of demonstration 
projects may be an effective means of enhancing implementation. NOAA and EPA will provide 
support to states in the implementation of this technical assistance, as requested. 

The statute states that technical and other assistance shall be provided to the public as well as to local 
governments. The technical assistance to the public should include help in solving individual problems 
and information on how citizen groups can participate in the development and implementation of state 
programs (e.g., monitoring). 

At a minimum, the state coastal nonpoint program should discuss the types of technical assistance that 
will be provided to support implementation of additional management measures for each of the major 
land use categories identified in a state's program. States should identify the agency that will provide 
the technical assistance, the intended recipients of the assistance, and a schedule of when such 
assistance will be available. 

NOAA and EPA are committed to providing technical assistance to the states in the development and 
implementation of their coastal nonpoint programs. EPA has assembled a great deal of technical 
information during development of the (g) guidance, and is continuing to add to this collection. This 
information will be available to the states in a variety of formats, including bibliographies and summaries, 
both in hard copy and by electronic bulletin board. NOAA and EPA will hold a series of national and 
regional meetings with state and local officials to discuss their technical assistance needs. Throughout 
the development and implementation of the coastal nonpoint programs, NOAA and EPA will maintain a 
dialogue with the states and will provide technical assistance whenever possible. NOAA and EPA will 

25
 


0046254



Coastal Nonpoint Program 

also work with other Federal agencies and will encourage them to use their expertise to assist the states 
in the development and implementation of the state programs. 

III.F. Public Participation 

For program approval, states must provide opportunities for public participation in all aspects of the
 

program (section 6217(b)(5)). Congress intended the public to have the opportunity to be extensively
 

involved in the development and implementation of the state coastal nonpoint programs, calling not only
 

for public participation, but also for public education.
 


As an integral part of the coastal nonpoint program, the goals of the public involvement and education
 

program should be defined by the state before it begins to develop its coastal nonpoint program. The
 

public will need to be involved as early as possible in the development and implementation of the
 

coastal nonpoint program, and the process should seek to promote and maintain the public's long-term
 

commitment to the program. Each state must demonstrate that its coastal nonpoint program has
 

undergone public review and comment prior to submittal to NOAA and EPA. Specifically, a state will
 

need to demonstrate that it has provided opportunities for public comment prior to determining which
 

management measures will be used, what enforceable policies and mechanisms should be employed to
 

ensure implementation of the identified measures, the geographic scope of the coastal nonpoint
 

program, the identification of land uses and critical coastal areas, and the selection and implementation
 

of additional management measures. Depending on the type of threshold review a state selects, there
 

may also need to be public participation as part of that process (see section IV.B.).
 


The public involvement and education program should include a schedule for initial public contact and
 

education activities, and milestones for further involvement throughout the development and
 

implementation of the coastal nonpoint program. These milestones will need to address public
 

participation, particularly in the development phase, and public education, particularly in the
 

implementation phase. The coastal nonpoint program should also describe how the state expects to
 

fund the public involvement and education programs, including both program development and
 

implementation activities (e.g., Federal funds, state and local funds, or the innovative use of private
 

sector dollars). 
 

As part of the public participation and education programs, states should describe how they will
 

periodically evaluate the effectiveness of these programs. 
 


Public education programs are expected to target several types of audiences, including those regulated
 

or affected by the program (e.g., farmers, building contractors, and marina operators) and those that
 

can assist with program implementation (e.g., conservation organizations and county extension agents). 
 

In the implementation phase of the coastal nonpoint program, volunteers may be a very valuable source
 

of assistance. For example, Federal and state funds often are limited for water quality monitoring
 

programs, but volunteers can help to fill the gap. While clearly supplemental to professional data
 

collection, a number of states have successfully used volunteers in their programs. Although costs will
 

be incurred for training volunteers and supporting staff time to coordinate the volunteer efforts, studies
 

and reports demonstrate that volunteers can effectively provide accurate, useful long-term water quality
 

monitoring data. 
 


III.G. Administrative Coordination 

For program approval, the coastal nonpoint program must include administrative coordination 
mechanisms (section 6217(b)(6)). At a minimum, the coastal nonpoint program must include a list of 
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state, regional and local agencies that will play a role in developing and implementing the state nonpoint 
program. The list should describe the mission, structure and operation of the agencies as they relate to 
nonpoint source pollution control, and identify the specific role to be played by each agency in the 
coastal nonpoint program. 

A variety of mechanisms can be used to improve coordination among the agencies involved in the 
coastal nonpoint program and to ensure that the various programs are fulfilling their responsibilities to 
implement the applicable provisions of the program. These mechanisms include, but are not limited to: 

#	 	 Memoranda of Agreement/Understanding describing specific agency roles and points of 
coordination 

# Joint permitting processes 

# Formal interagency comments during other agencies' permitting processes 

# Cross training of staff in other agencies' programs 

#	 	 Temporary assignment of staff to other agencies, e.g., Intergovernmental Personnel 
Agreements 

#	 	 Interagency task forces (e.g., those associated with national 
estuary programs) 

# Interagency advisory committees 

# Regularly scheduled interagency staff meetings 

#	 	 State statutes/regulations describing expectations for interagency cooperation and 
coordination 

The mechanisms selected to ensure coordination among participating agencies should be in place when 
the coastal nonpoint program is submitted to NOAA and EPA for review and approval. The coastal 
nonpoint program should also explain how the state will measure the effectiveness of program 
coordination and should provide a schedule for periodic evaluation and reporting of the results to 
NOAA and EPA. 

NOAA and EPA will work with other Federal agencies at the national level to ensure their 
understanding and cooperation in the development of the coastal nonpoint programs. NOAA and EPA 
will also work to assist in resolving conflicts that may occur between states and Federal agencies during 
the development and implementation of the state coastal nonpoint program. 

III.H. Enforceable Policies and Mechanisms 

Section 306(d)(16) of the CZMA states that, "[b]efore approving a management program submitted 
by a coastal state, the Secretary shall find the following: ... [t]he management program contains 
enforceable policies and mechanisms to implement the applicable requirements of the Coastal 
Nonpoint Pollution Control Program of the State required by section 6217 of the Coastal Zone Act 
Reauthorization Amendments of 1990." The Act further provides that, "[e]ach State which submits 
a management program for approval under section 306 of the Coastal Zone Management Act of 
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1972, as amended by this subtitle (including a State which submitted a program before the date of
 

enactment of this Act), shall demonstrate to the Secretary -- ... that the program complies with
 

section 306(d)(16) of that Act by not later than 30 months after the date of publication of final
 

guidance under section 6217(g) of this Act."
 


The statute includes a definition of "enforceable policy" in section 304(6a) of the CZMA: "[t]he term
 

"enforceable policy" means State policies which are legally binding through constitutional provisions,
 

laws, regulations, land use plans, ordinances, or judicial or administrative decisions, by which a State
 

exerts control over private and public land and water uses and natural resources in the coastal zone." 
 


NOAA interprets the term "applicable requirements" in section 306(d)(16) of the CZMA to include
 

the implementation, at a minimum, of: (1) management measures in conformity with the guidance
 

developed under section 6217(g) in order to protect coastal waters generally, and (2) such
 

additional management measures applicable to land uses and critical areas identified in the program
 

as are necessary to maintain or restore coastal water quality and protect designated uses.
 


States can design a coastal nonpoint program that uses a variety of effective regulatory and/or non-
 

regulatory approaches in order to meet the requirement for enforceable policies and mechanisms. 
 

Non-regulatory approaches must be backed by enforceable state authority which ensures that the
 

management measures will be implemented. States are expected to demonstrate that they have the
 

authority to take enforcement actions where incentive or other programs do not result in
 

implementation of management measures, or where significant harm to coastal waters is found or
 

threatened. The selection and design of enforceable policies can be tailored to specific state or local
 

circumstances. The approaches states choose should take into account the nature of the activity and
 

existing institutions and authorities. States may also want to evaluate the costs and benefits of
 

various approaches. States may include existing and/or new enforceable polices and mechanisms in
 

their coastal nonpoint programs. Whatever enforceable policies and mechanisms a state uses, they
 

must meet the threshold test in section 306(d)(16) of ensuring implementation of the applicable
 

requirements, (e.g., management measures as described above).
 


Enforceable policies may be established through state, regional or local authorities. Where
 

implementation occurs at the regional or local levels, the state must be able to exert or retain
 

authority to ensure local implementation in accordance with the federally approved coastal nonpoint
 

program. 
 


As reflected in the section 6217(g) management measures guidance, a state may need to develop
 

different approaches or requirements for new and existing sources. For example, the (g) guidance
 

specifies separate management measures for the installation of new onsite disposal systems and for
 

the operation of existing onsite disposal systems. States may want to consider these differences in
 

designing enforceable policies and mechanisms for implementing the various management measures
 

to restore and protect coastal waters.
 


To ensure the effective implementation of the enforceable policies and mechanisms, states should
 

educate the public about the importance of the management measures and should provide technical
 

assistance to local governments and the affected interests. While public education and technical
 

assistance programs alone may not be used to fulfill the requirement for enforceable policies and
 

mechanisms (except as noted below), these programs can enhance the success of both regulatory
 

and 
 

non-regulatory programs.
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Although the (g) guidance includes educational programs as practices under a number of 
management measures, only the measures for urban pollution prevention and marina public 
education require educational programs as part of the management measures itself. For these 
measures, a demonstration that the state will conduct educational activities will be adequate, and, 
therefore the state programs need not include enforceable policies and mechanisms for these two 
measures. 

Similarly, the guidance contains management measures which call for the state to promote the 
restoration of wetlands and riparian areas, and the use of engineered vegetated treatment systems 
such as constructed wetlands or filter strips. A demonstration that the state will promote these 
efforts will be adequate to respond, and the state will not be required to include enforceable policies 
and mechanisms in its coastal nonpoint program for these two measures. 

The next two subsections describe examples of the various approaches that a state might consider in 
developing enforceable policies and mechanisms. The presence in a state coastal nonpoint program 
of enforceable policies and mechanisms identical to the examples does not necessarily guarantee 
approval of these approaches because NOAA and EPA will need to evaluate a state's enforceable 
policies and mechanisms in the context of that state's complete coastal nonpoint program. 

III.H.1. Regulatory approaches 

One way to implement the requirement for enforceable policies and mechanisms in the coastal 
nonpoint program is the traditional regulatory approach. Examples of regulatory approaches include 
permit programs, local zoning, or direct requirements contained in state statutes. 

Permit programs 

If a state chooses a permitting approach, it has flexibility in the type of permits it 
 

uses: individual and general. An individual permit is written for a specific entity.
 

For example, states and localities can issue individual permits for onsite sewage disposal systems
 

prior to home construction. These permits can require implementation of the management measures
 

related to the siting, design, installation, operation, inspection, and maintenance of new systems. 
 

These permits also may be renewed periodically to ensure that the system continues to operate
 

properly and/or is pumped out at specified intervals. Implementation of the management measures
 

for the operation of onsite sewage disposal systems can be accomplished through these permit
 

renewals. Other types of individual permits such as coastal development, building, or grading
 

permits can be used to ensure that a number of the urban management measures are implemented.
 


A state can also issue general permits for specific source categories. These permits prescribe
 

management measures that must be adopted by all entities that meet the category definition. The
 

state would conduct an education program to notify the targeted entities that they must comply with
 

the conditions of the general permit. Individual permits may be issued or penalties imposed for non-
 

compliance.
 


For example, a general permit can require farmers to adopt management measures for various facets
 

of their operation: e.g., nutrient management, pesticide management, and livestock management. 
 

Farmers would choose site-specific management practices from technical guidance provided by the
 

state. 
 


In another example, general permits are currently allowed for certain storm water discharges under
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section 402(p), e.g., construction activities. Persons engaged in construction activities would have 
to undertake certain sediment and erosion control practices as conditions of a general permit. If 
recipients of a general permit fail to meet conditions of the permit by not adopting the management 
measures, they may face enforcement actions or could be required to apply for an individual permit 
containing more detailed management, reporting, and inspection requirements. 

Local zoning 

Many local governments already use zoning ordinances to set conditions on development. For 
example, local zoning ordinances may restrict the siting of marinas to protect sensitive areas such as 
shellfish beds, and could, therefore, be used to implement the management measures for marina 
siting. States could provide oversight of these local decisions by setting the standards by which the 
zoning ordinances are adopted and by retaining appeal of local decisions if they do not meet the 
state standards. In addition, local zoning may be an effective mechanism to implement additional 
management measures. For example, a state may direct local governments to adopt provisions 
restricting land uses in critical coastal areas to protect and restore water quality. 

Direct state statutory requirements 

A state may adopt laws that directly require or prohibit certain activities in certain areas as a way to 
implement some of the management measures. While not requiring a permit per se, state forest 
practices acts can require forest operators to maintain streamside management areas as part of their 
plans of operation. This mechanism could provide a way to implement a number of forestry 
management measures. 

Enforcement of Regulatory Approaches 

Enforcement under the regulatory approach could be triggered for failure to obtain or comply with a 
permit, zoning ordinance, or direct statutory requirement. Enforcement actions may include cease 
and desist orders, administrative orders, fines, or in certain cases, criminal penalties. Fines can be 
punitive or can be based on the economic benefit an entity gained from not implementing the 
management measures or the cost of restoring the environment from harm caused by the 
noncompliance. Enforcement may be triggered when inspections or monitoring programs show that 
operators are failing to implement the (g) measures or the additional management measures. 

III.H.2. Non-regulatory approaches 

Although regulatory approaches may be well suited for certain nonpoint sources, they may be 
difficult to design and implement for other sources. In addition, efforts to control some nonpoint 
sources historically have relied almost solely on non-regulatory programs. Accordingly, a state has 
the flexibility to employ economic incentive, disincentive, or innovative approaches to address these 
types of sources, provided that the state can ensure such approaches will result in the necessary 
implementation of the (g) management measures and additional management measures. States will 
have to include back-up enforcement authority for voluntary programs. Such back-up authority 
could include sunset provisions for incentive programs. For example, a state could provide that if 
too few operators participate in a tax incentive program, the state would develop additional 
incentives or mandatory requirements to achieve the necessary implementation of management 
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measures. 

Non-regulatory approaches may use financial mechanisms to encourage or discourage certain 
behaviors. State tax credits, tax deductions, tax rebates, cost-share programs, performance bonds, 
or loan programs are economic incentives that are often used to encourage changes in behavior. 
Economic disincentives include increased taxes, fees, or pricing structures. There are a variety of 
economic tools that states can use; however, each state should analyze the relative effectiveness of 
the tools in implementing the management measures before applying them in a given situation. 

Economic incentives 

State economic incentives can be used to provide financial support to guarantee implementation of 
some management measures. For example, as a condition of the receipt of state agricultural cost-
share funds, farmers can be required to fully implement specific management measures (e.g., 
sediment and erosion control, nutrient management, pesticide management). Cost-share funds can 
also be used to ensure 

that some of the forestry management measures are implemented (e.g., road 
construction/reconstruction, road management, revegetation of disturbed areas). 

State tax credits, deductions, or rebates could be granted or pricing structures created to encourage 
the adoption of water efficiency measures to implement urban management measures for onsite 
disposal systems (e.g., marginal cost water pricing to encourage conservation of water, installation of 
low-flow plumbing fixtures). States could set up grant or low interest loan programs to help 
individuals finance capital expenditures associated with management measures such as replacing 
failing onsite disposal systems, installing animal waste controls, stabilizing eroding shorelines using 
vegetative methods, or constructing pumpout facilities for marinas. 

Although economic incentive programs can be very effective in many cases, states should recognize 
their limitations. Incentive programs can be very expensive for a state to administer and implement, 
and state revenues will be required to support them. In addition, if such approaches are used alone, 
it may be difficult to establish the rate of cost-share or tax credits at a level that guarantees 
widespread adoption of the management measures. As a state raises the level of financial support, 
the costs of the incentive program will increase. 

Economic disincentives 

States can also develop economic disincentive programs to implement some management measures. 
Fees, taxes, or price increases on specific items can be used to reach the level specified in the 
management measures. For example, increased prices may be used to stimulate water conservation 
(or modifications to pricing structures that inadvertently encourage high consumption). Similarly, 
taxes or fees may be levied on products to discourage their inefficient use. 

States also should recognize the limitations on the effectiveness of disincentive programs. The 
success of these approaches depends on the level of the tax or fee relative to the price of the good. 
If a tax or fee is too high, it may change behavior more than is necessary to meet the management 
measure. If a tax or fee is too low, it may not change behavior sufficiently to adequately implement 
the management measures. However, a fee could be supplemented by other approaches to meet 
the measure. Despite these limitations, the use of mechanisms such as taxes and fees has the 
advantage of generating program revenues. 
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Other innovative approaches 

States also may use more innovative approaches to encourage management measure
 
implementation. Trading of pollution control requirements among point and nonpoint 
 
sources or among nonpoint sources may be a useful tool in implementing additional management
 
measures to meet water quality standards in a particular waterbody. (See discussion in section
 
III.D.6.)
 

States may require that performance bonds be posted before an entity engages in an activity
 
requiring management measure implementation. For example, prior to authorizing a channelization
 
project, a state could require a developer to post a bond to ensure that proper design and
 
construction activities occur. When the developer complies with the practices, the bond will be
 
returned. If not, the bond will be forfeited to the state. Bonds can also be used to ensure that
 
proper operation and maintenance activities occur.
 

As mentioned earlier, states may enhance the success of these non-regulatory approaches through
 
education programs. For example, as part of an existing pesticide applicators' licensing program,
 
states may require that applicators be educated on management measures and appropriate practices
 
and may require certification of course attendance.
 

In conclusion, NOAA and EPA expect that states will employ a range of approaches in crafting
 
enforceable policies and mechanisms to implement the (g) management measures and additional
 
management measures. A state coastal nonpoint program should indicate clearly what approaches
 
and authorities the state will rely on to meet the requirement for enforceable policies and mechanisms
 
and should describe how the approaches will ensure the necessary implementation of the
 
management measures.
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IV. PROGRAM SUBMISSION, APPROVAL AND IMPLEMENTATION 

The legislative history of section 6217 states that "coastal nonpoint pollution control programs are 
not intended to supplant existing coastal zone management programs and nonpoint source 
management programs. Rather, they are to serve as an update and expansion of existing programs." 
Id. See also section 6217(a)(2). The legislative history indicates that the central purpose of section 
6217 is to strengthen the links between Federal and state coastal zone management and water 
quality programs and to enhance state and local efforts to manage land use activities that degrade 
coastal waters and coastal habitats. 

The sections below describe several aspects of the approval process. States may elect to undertake 
"threshold reviews" with NOAA and EPA. Under certain circumstances, NOAA and EPA may 
grant "conditional approvals" for state coastal nonpoint programs. The last step in the process is 
"final approval" by NOAA and EPA. When a state coastal nonpoint program receives final 
approval, it will automatically be incorporated into the state's coastal management and nonpoint 
source programs. 

IV.A. Program Submission and NOAA/EPA Review 

Within 30 months after the publication of EPA's (g) guidance, states must submit their coastal
 

nonpoint programs to NOAA and EPA for approval. Appendix G contains a listing of the
 

information that needs to be included in the state's submission. 
 


The statute requires the Secretary of Commerce to make a determination whether 
 

the portions of the state's program under the Secretary's authority meet the requirements of section
 

6217, and likewise, the Administrator of the EPA must make a determination whether the portions
 

under the Administrator's authority meet the requirements of section 6217. If both officials
 

determine that the requirements 
 

of section 6217 have been met and each agency official concurs with the other's determination, then
 

the program will be approved. As stated previously, NOAA 
 

and EPA have determined as a matter of policy that neither agency will approve a state's coastal
 

nonpoint program until the program meets all the Federal approval requirements as determined by
 

both agencies. NOAA and EPA (including both headquarters and regional offices) will coordinate
 

their review of the coastal 
 

nonpoint program. 
 


IV.B. Threshold Review 

A state may request that NOAA and EPA conduct a threshold review of its proposed coastal 
nonpoint program. The threshold review is an initial review by NOAA and EPA of a state's 
approach to specific elements of its coastal nonpoint program. The review would address key 
issues and decision points (e.g., identification of sources, geographic scope, alternative management 
measures) that a state may wish to discuss prior to drafting its coastal nonpoint program. The intent 
of this early review is twofold. First, the process would allow the state, NOAA and EPA to discuss 
the state's approach to certain program elements before the state invests substantial resources in 
program development. Second, it would help states set priorities and focus early on the final 
program, particularly on elements, such as enforceable policies and mechanisms, that may take time 
to adopt. Threshold reviews may take the form of informal consultations or a more formal process. 
The requirements for each type of review are discussed below. 
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Informal Review 

The first type of threshold review would be an informal consultation between a state and NOAA 
and EPA. The informal threshold review should occur as early in the program development process 
as is practical. 

A state would initiate the threshold review by developing a threshold review package that briefly 
describes how it expects to address the requirements for the coastal nonpoint program. NOAA and 
EPA will provide additional information for states to use in preparing for the threshold review. 

NOAA and EPA will review the information and will work with the state coastal and nonpoint 
agencies to refine the state's approach, as necessary. Public participation in an informal threshold 
review is not required; however, states may decide to involve the public in some aspects of the 
process. 

Formal Review 

States may wish to undertake a more formal review of specific program elements prior to submitting 
their final program. NOAA and EPA may issue preliminary findings on the approvability of elements 
of the program. The purpose of these findings would be to increase the predictability of the final 
review process, although these findings would still be subject to the outcome of review of the 
program in its entirety. 

As with the informal review, a more formal review is optional. However, if a state wishes to take 
advantage of this form of threshold review, it should submit, at a minimum, the following information: 
a description of the portion(s) of the coastal nonpoint program which the state wishes to have 
reviewed, an analysis of how that portion(s) meets the program requirements, the specific 
management measures addressed by that portion(s) of the program, a description of opportunities 
for public 

review and comment, and to the extent possible, how that portion(s) would fit in with and relate to 
the remainder of the program. 

Unlike the informal threshold review, the formal review process must include opportunities for public 
participation and review. Prior to seeking formal review, the state must provide a minimum period 
of 30 days in which the public is given the opportunity to review and comment upon all portions of 
the program being submitted to NOAA and EPA for their preliminary findings. The public notice for 
the review period must indicate that the state is seeking such findings from the Federal agencies on 
the specific portions of its coastal nonpoint program. It must also include a description of the 
submitted portions and how they address the 6217 requirements. NOAA and EPA also expect the 
state to consider any comments received prior to finalizing the submitted portion(s) of the program. 

NOAA and EPA will review the submissions and determine, as a preliminary matter, whether they 
meet the specified program requirements. NOAA and EPA will provide the state with written 
preliminary findings. Elements that have received preliminary findings would still be subject to the 
final approval process, including public participation, as part of the state's submission of its final 
coastal nonpoint program. 

IV.C. Conditional Approvals 
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States are expected to submit a coastal nonpoint pollution control program that meets all the 
requirements of section 6217 at the time of the statutory deadline for program submission. 
However, NOAA and EPA recognize that in limited situations, a state might submit a program for 
which all state enforceable policies and mechanisms necessary to implement the applicable program 
requirements are in place, but that will require further development of state, regional, or local 
authorities, or administrative mechanisms, to ensure close coordination with existing plans and 
programs as required by 6217(a)(2). In other cases, a state might have a substantial majority of the 
required state enforceable policies and mechanisms in place, but need additional time to develop 
other state enforceable policies and mechanisms to ensure implementation of all applicable program 
requirements. 

In either situation, NOAA and EPA may elect to exercise their discretion and grant conditional 
approval of the state coastal nonpoint program. Final approval of the program would be 
conditioned upon the state's ability to demonstrate that all necessary enforceable policies and 
mechanisms are in place. It should be noted, however, that a conditional approval will not postpone 
the date by which NOAA and EPA expect full implementation of the (g) measures. As discussed in 
section IV.D. below, these measures are to be fully implemented within three years of the first 
Federal approval action regardless of whether that approval is final or conditional. 

Conditional approval of the program will be granted only in situations where the state can 
demonstrate its ability to ensure adoption of the necessary regulations or local ordinances or obtain 
state authorities for the remaining portions of the program. NOAA and EPA will consider the 
following factors in evaluating a state's submittal for conditional approval: 

#	 	 Scope and significance of nonpoint sources addressed and the geographic coverage for the 
enforceable policies and mechanisms already in place; 

# Status of efforts to date to obtain the remaining enforceable policies and mechanisms; 

#	 	 The state's plan and reasonable timetable for obtaining the remaining enforceable policies 
and mechanisms; and, 

#	 	 The presence, in the submitted program, of enforceable policies and mechanisms for 
additional management measures to be implemented immediately to protect and improve 
coastal water quality. 

In cases in which NOAA and EPA grant conditional approval of a state's program, the state and 
local enforceable policies or mechanisms necessary to satisfy the conditions will be required to be 
adopted within one year from the date of conditional approval. Under very limited circumstances, 
NOAA and EPA may grant a state an additional year to obtain the required enforceable policies 
and mechanisms. If the state is able to satisfy the conditions within the required period, final 
approval of the program will be granted. Conditional approval does not alter the program 
implementation schedule described in section IV.D. below. 

If NOAA and EPA find that a state fails to submit an approvable program or fails to meet the 
conditions for full approval, both section 319 and section 306 funds will be withheld according to 
the schedule described below. 

IV.D. Schedule for Program Implementation 

35
 


0046264



Coastal Nonpoint Program 

NOAA and EPA expect states to fully implement management measures, including alternative
 

measures in conformity with the measures specified in the (g) guidance, within three years of Federal
 

approval of the program and to fully implement additional measures within eight years of that Federal
 

approval.15  That is, if state programs are submitted in July, 1995 and approved by NOAA and
 

EPA in January, 1996, the (g) measures must be fully implemented by January, 1999 and the
 

additional measures by January, 2004. The period for implementation of additional measures
 

includes a two year period for evaluating the implementation of the (g) measures and a three year
 

period for implementing the additional management measures. 
 


Under the statute, the purpose of the states' coastal nonpoint programs is to protect and restore
 

coastal waters. This purpose is advanced by establishing a schedule that requires management
 

measure implementation as soon as possible. In addition, NOAA and EPA believe that states
 

should begin implementing certain additional management measures at the time of program approval
 

to ensure that the statutory goal of attaining and maintaining coastal water quality standards is
 

achieved. However, it is recognized that it may be necessary to defer implementation of other
 

additional management measures until the (g) measures are in place and their effectiveness is
 

monitored. The statute also requires continuing revision of the additional management measures to
 

ensure that water quality standards are met.
 


For new sources, NOAA and EPA interpret full implementation to mean that new sources within
 

each identified nonpoint source category or subcategory would be subject to the management
 

measures at the time of Federal approval. Full implementation of management measures for existing
 

sources (e.g., existing agricultural operations or existing urban development) means that each
 

identified category and subcategory of existing sources is expected to implement the management
 

measures to which they are subject not later than three years after Federal approval. 
 


The state coastal nonpoint program should include milestones established at appropriate intervals
 

within the three year implementation period, by which progress toward full implementation can be
 

assessed in terms of management measures in place and water quality protection achieved. This
 

schedule should ensure that sources having the most significant impact on coastal waters are
 

addressed first. NOAA and EPA will monitor progress of state implementation as part of program
 

and grant reporting requirements under section 319 of the CWA, section 306 of the CZMA, and
 

regular program evaluations under section 312 of the CZMA. States not making satisfactory
 

progress in meeting their milestones may be subject to loss of funds awarded under section 319, as
 

well as to sanctions imposed under section 312 of 
 

the CZMA. 
 


State coastal nonpoint programs must also include a schedule and milestones for implementation of
 

additional measures. Implementation of additional management measures for critical areas and for
 

those land uses (sources) for which state authorities already require management measures in
 

conformity with the (g) management 
 


measures but where coastal water quality is still threatened or impaired, should begin at the time of
 

Federal approval.
 


IV.E. Program Approval Standards, Implementation and Penalties 

15	 	 "Federal approval" as used in this section means the first Federal approval action, whether final or 
conditional. For states receiving conditional approval, the implementation schedule begins to run at the 
time that conditional, rather than final, approval is granted. 
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Both EPA and NOAA will base their review of a state's coastal nonpoint program on whether the 
state has met the requirements of the statute. NOAA and EPA will perform their review consistent 
with the interpretation set forth in this guidance. NOAA and EPA will consult with the states during 
the six month review period above. The states will have an opportunity to amend their submission, if 
necessary, subject to the public participation requirements and time constraints. 

If either NOAA or EPA determines that a state has failed to submit an approvable coastal nonpoint 
program, the relevant penalties will be levied both on section 306 coastal management grants and 
section 319 nonpoint source grants. The penalties start at 10% in fiscal year 1996, and increase to 
15% in FY 1997, 20% in FY 1998, and 30% in FY 1999 and each fiscal year thereafter. In the 
case of the coastal zone management program, the penalty is based upon the grants otherwise 
available to a state in the current fiscal year. In the case of the section 319 nonpoint source 
management program, the penalty is based on the grant amount awarded to the state for the 
preceding fiscal year. Given the joint approval process, no state will experience penalties to only 
one program. Funds withheld by NOAA and EPA will be made available to states with approved 
coastal nonpoint programs. 
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APPENDIX A: 	 Section 6217 of the Coastal Zone Act Reauthorization 
Amendments of 1990 

P.L. 101-508 

SEC. 6217. PROTECTING COASTAL WATERS. 

(a) IN GENERAL.)
(1) PROGRAM DEVELOPMENT.)Not later than 30 months after the date of the publication

of final guidance under subsection (g), each State for which a management program has been 
approved pursuant to section 306 of the Coastal Zone Management Act of 1972 shall prepare 
and submit to the Secretary and the Administrator a Coastal Nonpoint Pollution Control
Program for approval pursuant to this section. The purpose of the program shall be to develop
and implement management measures for nonpoint source pollution to restore and protect
coastal waters, working in close conjunction with other State and local authorities. 
(2) PROGRAM COORDINATION.)A State program under this section shall be coordinated 

closely with State and local water quality plans and programs developed pursuant to sections 
208, 303, 319, and 320 of the Federal Water Pollution Control Act (33 U.S.C. 1288, 1313, 
1329, and 1330) and with State plans developed pursuant to the Coastal Zone Management Act 
of 1972, as amended by this Act. The program shall serve as an update and expansion of the
State nonpoint source management program developed under section319 of the Federal Water 
Pollution Control Act, as the program under that section relates to land and water uses affecting
coastal waters. 

(b) PROGRAM CONTENTS.)Each State program under this section shall provide for the
implementation, at a minimum, of management measures in conformity with the guidance published
under subsection (g), to protect coastal waters generally, and shall also contain the following:

(1) IDENTIFYING LAND USES.)The identification of, and a continuing process for
identifying, land uses which, individually or cumulatively, may cause or contribute 
significantly to a degradation of)

(A) those coastal waters where there is a failure to attain or maintain applicable water 
quality standards or protect designated uses, as determined by the State pursuant to its 
water quality planning processes; or

(B) those coastal waters that are threatened by reasonably foreseeable increases in 
pollution loadings from new or expanding sources.

(2) IDENTIFYING CRITICAL COASTAL AREAS.)The identification of, and a continuing 
process for identifying, critical coastal areas adjacent to coastal waters referred to in paragraph
(1)(A) and (B), within which any new land uses or substantial expansion of existing land uses 
shall be subject to management measures in addition to those provided for in subsection (g).
(3) MANAGEMENT MEASURES.)The implementation and continuing revision from time 

to time of additional management measures applicable to the land uses 
and areas identified pursuant to paragraphs (1) and (2) that are necessary to achieve and maintain 
applicable water quality standards under section 303 of the Federal Water Pollution Control Act (33
U.S.C. 1313) and protect designated uses. 

(4) TECHNICAL ASSISTANCE.)The provision of technical and other assistance to local 
governments and the public for implementing the measures referred to in paragraph (3), which 
may include assistance in developing ordinances and regulations, technical guidance, and 
modeling to predict and assess the effectiveness of suchmeasures,training, financial incentives, 
demonstration projects, and other innovations to protect coastal water quality and designated 
uses. 
(5) PUBLIC PARTICIPATION.)Opportunities for public participation in all aspects of the 
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program, including the use of public notices and opportunities for comment, nomination 
procedures, public hearings, technical and financial assistance, public education, and other 
means. 
(6) ADMINISTRATIVE COORDINATION.)The establishment of mechanisms to improve

coordination among State agencies and between State and local officials responsible for land 
use programs and permitting, water quality permitting and enforcement, habitat protection, and
public health and safety, through the use of joint project review, memoranda of agreement, or
other mechanisms. 
(7) STATE COASTAL ZONE BOUNDARY MODIFICATION.)A proposal to modify the

boundaries of the State coastal zone as the coastal management agency of the State determines 
is necessary to implement the recommendations made pursuant to subsection (e). If the coastal 
management agency does not have the authority to modify such boundaries, the program shall 
include recommendations for such modifications to the appropriate State authority.

(c) PROGRAM SUBMISSION, APPROVAL, AND IMPLEMENTATION.)
(1) REVIEW AND APPROVAL.)Within 6 months after the date of submission by a State of 

a program pursuant to this section, the Secretary and the Administrator shall jointly review the
program. The program shall be approved if)

(A) the Secretary determines that the portions of the program under the authority of
the Secretary meet the requirements of this section and the Administrator concurs with 
that determination; and 
(B) the Administrator determines that the portions of the program under the authority

of the Administrator meet the requirements of this section and the Secretary concurs
with that determination. 

(2) IMPLEMENTATION OF APPROVED PROGRAM.)If the program of a State is 
approved in accordance with paragraph (1), the State shall implement the program, including
the management measures included in the program pursuant to subsection (b), through)

(A) changes to the State plan for control of nonpoint source pollution approved under
section 319 of the Federal Water Pollution Control Act; and 
(B) changes to the State coastal zone management program developed under section 

306 of the Coastal Zone Management Act of 1972, as amended by this Act.
(3) WITHHOLDING COASTAL MANAGEMENT ASSISTANCE.)If the Secretary finds

that a coastal State has failed to submit an approvable program as required by this section, the 
Secretary shall withhold for each fiscal year until such a program is submitted a portion of 
grants otherwise available to the State for the fiscal year under section 306 of the Coastal Zone 
Management Act of 1972, as follows: 

(A) 10 percent for fiscal year 1996.
(B) 15 percent for fiscal year 1997.
(C) 20 percent for fiscal year 1998.
(D) 30 percent for fiscal year 1999 and each fiscal year thereafter. 

The Secretary shall make amounts withheld under this paragraph available to coastal States 
having programs approved under this section.

(4) WITHHOLDING WATER POLLUTION CONTROL ASSISTANCE.)If the 
Administrator finds that a coastal State has failed to submit an approvable program as required
by this section, the Administrator shall withhold from grants available to the State under section 
319 of the Federal Water Pollution Control Act, for each fiscal year until such a program is
submitted, an amount equal to a percentage of the grants awarded to the State for the preceding
fiscal year under that section, as follows: 

(A) For fiscal year 1996, 10 percent of the amount awarded for 
fiscal year 1995.
(B) For fiscal year 1997, 15 percent of the amount awarded for 

fiscal year 1996.
(C) For fiscal year 1998, 20 percent of the amount awarded for 
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fiscal year 1997.
(D) For fiscal year 1999 and each fiscal year thereafter, 30 percent of the amount

awarded for fiscal year 1998 or other preceding fiscal year. 
The Administrator shall make amounts withheld under this paragraph available to States having
programs approved pursuant to this subsection.

(d) TECHNICAL ASSISTANCE.)The Secretary and the Administrator shall provide technical
assistance to coastal States and local governments in developingand implementing programs under this 
section. Such assistance shall include)

(1) methods for assessing water quality impacts associated with coastal land uses; 
(2) methods for assessing the cumulative water quality effects of coastal development; 
(3) maintaining and from time to time revising an inventory of model ordinances, and 

providing other assistance to coastal States and local governments in identifying,
developing, and implementing pollution control measures; and

(4) methods to predict and assess the effects of coastal land use management measures on 
coastal water quality and designated uses. 

(e) INLAND COASTAL ZONE BOUNDARIES.)
(1)  REVIEW.)The Secretary, in consultation with the Administrator of the Environmental 

Protection Agency, shall, within 18 months after the effective date of this title, review the 
inland coastal zone boundary of each coastal State program which has been approved or is 
proposed for approval under section 306 of the Coastal Zone Management Act of 1972, and 
evaluate whether the State's coastal zone boundary extends inland to the extent necessary to 
control the land and water uses that have a significant impact on coastal waters of the State. 

(2) RECOMMENDATION.)If the Secretary, in consultation with the Administrator, finds
that modifications to the inland boundaries of a State's coastal zone are necessary for that State 
to more effectively manage land and water uses to protect coastal waters, the Secretary, in
consultation with the Administrator, shall recommend appropriate modifications in writing to 
the affected State. 

(f) FINANCIAL ASSISTANCE.)
(1) IN GENERAL.)Upon request of a State having a program approved under section 306 of 

the Coastal Zone Management Act of 1972, the Secretary, in consultation with the
Administrator, may provide grants to the State for use for developing a State program under
this section. 
(2) AMOUNT.)The total amount of grants to a State under this subsection shall not exceed 

50 percent of the total cost to the State of developing a program under this section.
(3) STATE SHARE.)The State share of the cost of an activity carried out with a grant under

this subsection shall be paid from amounts from non-Federal sources. 
(4) ALLOCATION.)Amounts available for grants under this subsection shall be allocated 

among States in accordance with regulations issued pursuant to section 306(c) of the Coastal 
Zone Management Act of 1972, except that the Secretary may use not more than 25 percent of 
amounts available for such grants to assist States which the Secretary, in consultation with the 
Administrator, determines are making exemplary progress in preparing a State program under 
this section or have extreme needs with respect to coastal water quality.

(g) GUIDANCE FOR COASTAL NONPOINT SOURCE POLLUTION CONTROL.)
(1) IN GENERAL.)The Administrator, in consultation with the Secretary and the Director of

the United States Fish and Wildlife Service and other Federal agencies, shall publish (and
periodically revise thereafter) guidance for specifying management measures for sources of 
nonpoint pollution in coastal waters. 
(2) CONTENT.)Guidance under this subsection shall include, at a minimum

(A) a description of a range of methods, measures, or practices, including
structural and nonstructural controls and operation and maintenance procedures, that
constitute each measure; 

(B) a description of the categories and subcategories of activities and locations for 
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which each measure may be suitable;
(C) an identification of the individual pollutants or categories or classes of pollutants 

that may be controlled by the measures and the water quality effects of the measures; 
(D) quantitative estimates of the pollution reduction effects and costs of the measures; 
(E) a description of the factors which should be taken into account in adapting the

measures to specific sites or locations; and
(F) any necessary monitoring techniques to accompany the measures to assess over

time the success of the measures in reducing pollution loads and improving water
quality.

(3) PUBLICATION.)The Administrator, in consultation with the Secretary, shall publish)
(A) proposed guidance pursuant to this subsection not later than 6 months after the 

date of the enactment of this Act; and 
(B) final guidance pursuant to this subsection not later than 18 months after such 

effective date. 
(4) NOTICE AND COMMENT.)The Administrator shall provide to coastal States and other

interested personsanopportunity to provide written comments onproposed guidance under this 
subsection. 
(5) MANAGEMENT MEASURES.)For purposes of this subsection, the term "management 

measures"meanseconomically achievable measures for the control of the addition of pollutants 
from existing and new categories and classes of nonpoint sources of pollution, which reflect 
the greatest degree of pollutant reduction achievable through the application of the best 
available nonpointpollution controlpractices, technologies, processes, siting criteria, operating
methods, or other alternatives. 

(h) AUTHORIZATIONS OF APPROPRIATIONS.)
(1) ADMINISTRATOR.)There is authorized to be appropriated to the Administrator for use 

for carrying out this section not more than $1,000,000 for each of fiscal years 1992, 1993, and
1994. 

(2) SECRETARY.)(A) Of amounts appropriated to the Secretary for a fiscal year under 
section 318(a)(4) of the Coastal Zone Management Act of 1972, as amended by this Act, not 
more than $1,000,000 shall be available for use by the Secretary for carrying out this section
for that fiscal year, other than for providing in the form of grants under subsection (f).

(B) There is authorized to be appropriated to the Secretary for use for providing in the
form of grants under subsection (f) not more than

(i) $6,000,000 for fiscal year 1992;
(ii) $12,000,000 for fiscal year 1993;
(iii) $12,000,000 for fiscal year 1994; and
(iv) $12,000,000 for fiscal year 1995.

(i) DEFINITIONS.)In this section)
(1) the term "Administrator" means the Administrator of the Environmental Protection 

Agency;
(2) the term "coastal State" has the meaning given the term "coastal state" under section 304 

of the Coastal Zone Management Act of 1972 (16 U.S.C. 1453);
(3) each of the terms "coastal waters", and "coastal zone” has the meaning that term has in the

Coastal Management Act of 1972;
(4) the term' "coastal management agency" means a State agency designated pursuant to 

section 306(d)(6) of the Coastal Zone Management Act of 1972; 
(5) the term "land use" includes a use of waters adjacent to coastal waters; and 
(6) the term "Secretary" means the Secretary of Commerce. 
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APPENDIX B: National Pollutant Discharge Elimination System 

A. Urban Runoff 

Historically, there have always been overlaps and ambiguity between programs designed to control
urban runoff nonpoint sources and those designed to control urban stormwater point sources. For 
example, runoff may often originate as a nonpoint source but ultimately be channelized and become 
a point source. Two statutory requirements have resulted in additional confusion about program
applicability. Section 402(p) of the Clean Water Act, establishes permit requirements for certain 
municipal and industrial storm water discharges, and Section 6217 of CZARA, which requires EPA
to promulgate and States to implement management measures to control nonpoint pollution in 
coastal waters. The discussion below is intended to clarify the relationship between these two 
programs and describe the scope and applicability of the coastal nonpoint program to urban runoff 
in coastal areas. 

B. The Storm Water Permit Program 

The storm water permits program is a two-phased program enacted by Congress in 1987 under
section 402(p) of the Clean Water Act. Under Phase I, National Pollutant Discharge Elimination
System (NPDES) permits are required to be issued for municipal separate storm sewers serving
large or medium-sized populations (greater than 250,000 or 100,000 people, respectively), and for 
storm water discharges associated with industrial activity. Permits are also to be issued, on a case-
by-case basis, if EPA or a State determines that a storm water discharge contributes to a violation of
a water quality standard or is a significant contributor of pollutants to waters of the United States. 
EPA published a rule implementing Phase I on November 16, 1990. 

Under Phase II, EPA is to prepare two reports to Congress which assess remaining storm water
discharges; determine, to the maximum extent practicable, the nature and extent of pollutants in
such discharges; and establish procedures and methods to control storm water discharges to the
extent necessary to mitigate impacts on water quality. Then, EPA is to issue regulations which
designate storm water discharges, in addition to those addressed in Phase I, to be regulated to
protect water quality, and EPA is to establish a comprehensive program to regulate those designated 
sources. The program is required to establish (A) priorities, (B) requirements for State storm water
management programs, and (C) expeditious deadlines. 

These regulations were to have been issued by EPA not later than October 1, 1992. However, due 
to the numerous discharges to be covered by the studies and regulations, EPA has not yet issued
these regulations. 

C. Scope of Urban Runoff in Coastal Nonpoint Pollution Control Programs 

As discussed above, Congress enacted section 6217 of CZARA in late 1990 to require that States
develop coastal nonpoint pollution control programs that are in conformity with the management 
measures guidance published by EPA. Although EPA's management measures guidance includes
measures to address certain urban runoff, EPA is excluding from coverage under this Section
6217(g) guidance all storm water discharges that are covered by Phase I of the NPDES storm water 
permit program. Thus EPA is excluding any discharge from a municipal separate storm sewer
systems serving a population of 100,000 or more; any point source discharge associated with a 
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permitted industrial activity; any discharge which has already been permitted; and any discharge for

which EPA or the State makes a determination that the storm water discharge contributes to a

violation of a water quality standard or is a significant contributor of pollutants to waters of the

United States. All of these activities are clearly addressed by the storm water permit program and

thus are excluded from the coastal nonpoint pollution control program.
 

EPA is adopting a different approach with respect to other (non-Phase I) storm water discharges.

At present, EPA has not yet promulgated its regulations that would designate additional storm water
 
discharges, beyond those regulated in Phase I, that will be required to be regulated in Phase II. It is
 
thus not possible to determine at this point which additional storm water discharges may be

regulated by the NPDES program and which will not. Furthermore, due to the great number of

such discharges, it is likely that it would take many years to permit all of these discharges, even if

EPA allows for relatively expeditious State permitting approaches such as the use of general

permits.
 

Therefore, to give effect to Congressional intent that coastal waters receive special and expeditious

attention from EPA, NOAA, and the States, discharges that potentially may be ultimately covered

by Phase II of the storm water permits program are covered by the management measures guidance

and will be addressed by the coastal nonpoint pollution control programs. Any storm water

discharge that ultimately is issued an NPDES permit will become exempt from this guidance and

from the coastal nonpoint pollution control program at the time that the permit is issued.
 

In addition, we note that some other activities are exempt from the NPDES permit requirements and

thus are covered by the coastal nonpoint pollution control program. Most important, construction

activities on sites less than five acres, which are not currently covered by the NPDES Phase I
 
stormwater application requirements, are covered by the coastal nonpoint pollution control
 
program.1  Similarly, discharges from wholesale, retail, service or commercial activities, including

gas stations, which are not covered by Phase I of the NPDES stormwater program, are covered
 
instead by the coastal nonpoint pollution control program. Further, on-site disposal systems, which

are generally not covered by the stormwater permit program, are covered by the coastal nonpoint

pollution control program. 
 

Finally, EPA emphasizes that while different legal authorities may apply to different situations, the

goals of the NPDES and CZARA programs are complementary. Many of the techniques and

practices used to control urban runoff are equally applicable to both programs. Yet, the programs

do not work identically. In the interest of consistency and comprehensiveness, States have the

option to implement the CZARA section 6217(g) management measures throughout the State's
 
coastal zone, including Phase I stormwater areas, as long as the NPDES requirements are met for

areas subject to NPDES requirements. In general, States are encouraged to develop consistent

approaches to addressing urban runoff throughout their coastal zones.
 

D. Marinas 

Another specific overlap between the stormwater program and this coastal nonpoint source program
occurs in the case of marinas. EPA intends that the management measures guidance for marinas
and recreational boating apply only to sources that are not currently required to apply for and
receive an NPDES permit. In the (g) guidance, EPA has attempted to avoid addressing marina 
activities that are clearly regulated point source discharges. Any stormwater discharge that is 

1	 The provision ex empting constructio n activities on sites less than five acres fro m the NPDE S permit 
requirements is currently being reviewed by EPA in response to a recent court decision. 
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ultimately issued an NPDES permit will become exempt from this guidance and from the coastal
nonpoint pollution control program at the time that the permit is issued. 

Marinas contributing stormwater runoff to municipal sewer systems serving a population of
100,000 or more are a part of the municipal NPDES permit and are not covered by the coastal
nonpoint source program. Marinas are also required to obtain permits for those portions of the
marina that are involved in vehicle maintenance (including vehicle rehabilitation, mechanical 
repairs, painting, fueling, and lubrication) and equipment cleaning operations. However, many
marinas are not currently required to apply for and receive NPDES permits. The (g) management 
measures are applicable to marinas and the parts of marinas that are not required to apply for
NPDES permits. 

E. Other Point Sources 

Overlapping areas between the point source and nonpoint source programs occur in addition to 
storm water and marinas. For example, concentrated animal feeding operations that meet particular
size or other criteria are defined and regulated as point sources under the section 402 permit
program, while other confined animal feeding operations are not currently regulated as point 
sources. Overlaps may occur with respect to aspects of mining operations, oil and gas extraction,
land disposal, and other activities. 

EPA intends that the coastal nonpoint pollution control programs to be developed by the States
apply only to sources that are not currently required to apply for and receive an NPDES permit, and
that the management measures similarly apply only to sources that are not required to apply for and
receive an NPDES permit. In the (g) guidance, EPA has attempted to avoid addressing activities
that are regulated point source discharges. 
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APPENDIX C: List of Section 6217(g) Management Measures 

Management Measures for Agriculture Sources 

Erosion and Sediment Control Management Measure 

Management Measure for Facility Wastewater and Runoff from Confined Animal Facility
Management (Large Units) 

Management Measure for Facility Wastewater and Runoff from Confined Animal Facility
Management (Small Units) 

Nutrient Management Measure 

Pesticide Management Measure 

Grazing Management Measure 

Irrigation Water Management 

Management Measures for Forestry 

Preharvest Planning Management Measure



Streamside Management Areas (SMAs)



Road Construction/Reconstruction Management Measure



Road Management



Timber Harvesting



Site Preparation and Forest Regeneration Management Measure



Fire Management



Revegetation of Disturbed Areas



Forest Chemical Management



Wetlands Forest



Management Measures for Urban Areas 

New Development Management Measures 

Watershed Protection Management Measure 
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Site Development Management Measure



Construction Site Erosion and Sediment Control Management Measure



Construction Site Chemical Control Management Measure



Existing Development Management Measure



New Onsite Disposal Systems Management Measure



Operating Onsite Disposal Systems Management Measure



Pollution Prevention Management Measure



Management Measure for Planning, Siting and Developing Roads and Highways



Management Measure for Bridges



Management Measure for Construction Projects



Management Measure for Construction Site Chemical Control



Management Measure for Operation and Maintenance



Management Measure for Road, Highway, and Bridge Runoff Systems



Management Measures for Marinas and Recreational Boating 

Marina Flushing Management Measure



Water Quality Assessment Management Measure



Habitat Assessment Management Measure



Shoreline Stabilization Management Measure



Storm Water Runoff Management Measure



Fueling Station Design Management Measure



Sewage Facility Management Measure



Solid Waste Management Measure



Fish Waste Management Measure



Liquid Material Management Measure



Petroleum Control Management Measure
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Boat Cleaning Management Measure



Public Education Management Measure



Maintenance of Sewage Facilities Management Measure



Boat Operation Management Measure



Management Measures for Hydromodification:
Modification, Dams, and Streambanks and Shoreline Erosion 

Channelization and Channel 

Management Measure for Physical and Chemical Characteristics of Surface Waters



Instream and Riparian Habitat Restoration Management Measure



Management Measure for Erosion and Sediment Control



Management Measure for Chemical and Pollutant Control



Management Measure for Protection of Surface Water Quality and Instream and Riparian


Habitat



Management Measure for Eroding Streambanks and Shorelines



Management Measures for Wetlands, Riparian Areas, and Vegetated
Treatment Sy stems 

Management Measure for Protection of Wetlands and Riparian Areas 

Management Measure for Restoration of Wetland and Riparian Areas 

Management Measure for Vegetated Treatment Systems 
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APPENDIX D: List of States and Territories with Approved Coastal Zone 
Management Programs 

ALABAMA NEW HAMPSHIRE 

ALASKA NEW JERSEY 

AMERICAN SAMOA NEW YORK 

CALIFORNIA NORTH CAROLINA 

CONNECTICUT NORTHERN MARIANA ISLANDS 

DELAWARE OREGON 

FLORIDA PENNSYLVANIA 

GUAM PUERTO RICO 

HAWAII RHODE ISLAND 

LOUISIANA SOUTH CAROLINA 

MAINE VIRGIN ISLANDS 

MARYLAND VIRGINIA 

MASSACHUSETTS WASHINGTON 

MICHIGAN WISCONSIN 

MISSISSIPPI 
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APPENDIX E:		 Overview of Existing National Efforts to Control 
Nonpoint Source Pollution 

Section III.G of this document describes the statutory requirement for administrative coordination. 
It also describes EPA's and NOAA's expectation that state coastal nonpoint source programs build
on and complement, rather than duplicate and conflict with, other Federal statutory requirements 
and state-implemented programs. The following section describes several existing and on-going
efforts to control nonpoint source pollution. State coastal zone and nonpoint source agencies are
encouraged to work with these programs in implementing their coastal nonpoint programs. 

EPA Programs 

1. Clean Water Act Section 319 - Nonpoint Source Program 

A number of local, state and Federal programs have been implemented over time to address 
nonpoint source pollution. However, the first national program to authorize Federal funding for the
control of nonpoint sources began in 1987 when Congress passed the Water Quality Act of 1987,
enacting section 319 of the Clean Water Act, which established a national program to control
nonpoint sources of water pollution. Section 319 requires that, in order to be eligible for federal
funding, states develop an assessment report detailing the extent of nonpoint pollution, and a
management program specifying nonpoint source controls. Section 319 authorizes EPA to issue 
grants to states to assist them in implementing their nonpoint source management programs or
portions of management programs that have been approved by EPA. 

As of August 1992, all states and territories had approved nonpoint source assessments and 
management programs or portions of management programs. Congress appropriated $40 million in 
section 319 FY 1990 and $51 million in FY 1991 funds to assist States in implementing their 
management program. 

2. Clean Water Act Section 320 - National Estuary Program 

EPA also administers the National Estuary Program under section 320 of the Clean Water Act. 
 
This program focuses on point and nonpoint pollution in geographically targeted, high-priority

estuarine waters. Under this program, EPA assists state, regional and local governments in

developing estuary-specific comprehensive conservation and management plans that recommend

corrective actions to restore and maintain estuarine water quality and to protect fish populations and

other designated uses of these targeted waters. To date, seventeen estuaries have been designated as

part of the National Estuary Program. 
 

3. Near Coastal Waters Program 

The Near Coastal Waters (NCW) Program serves as a primary vehicle for implementing
environmental protection in coastal areas under a variety of programs and authorities. It is also the 
framework for coastal regions for carrying out Agency directives, strategic themes, and other
initiatives not specifically related to distinct program issues. Examples of these cross-cutting
themes include geographic targeting for management attention; pollution prevention; and setting
priorities based on the expected efficacy of preventive measures as well as the magnitude of 
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ecological or human health risks. Specific objectives include: 

# directing and focusing EPA's coastal activities within priority geographic areas; 

# promoting linkages among programs; 

#	 encouraging a comprehensive approach to problem assessment and management; 
and 

# maximizing environmental results. 

The NCW Program is implemented through two basic components: specific national activities
which provide direction, support, and oversight; and Regional development of NCW Strategies that
serve to implement the Program within EPA's Regions and that are carried out through activities
described in annual work-plans. 

4. Ground Water Protection Programs 

EPA has a number of programs, in addition to section 319, to control nonpoint source pollution of
ground water. Since at least 1984, ground water protection programs have provided technical and
financial assistance to states for the development of state ground-water strategies and, more 
recently, Ground Water Protection Programs. Under the Safe Drinking Water Act, EPA may
designate sole source aquifers. These are aquifers that are the sole or principal of drinking water
source for an area. At EPA's discretion, no commitment for federal funds can be made for projects
that will contaminate these aquifers. In addition, the 1986 amendments to the Safe Drinking Water
Act established a Wellhead Protection program. This program was created to protect ground waters
that supply wells and wellfields that contribute to public drinking water supply systems. USDA 
and EPA are also cooperating under a program to assess private drinking water wells on farmsteads. 

5. Pesticides Program 

EPA's pesticides program under the Federal Insecticide, Fungicide, and Rodenticide Act addresses
some forms of nonpoint pollution. Among other things, this statute authorizes EPA to control
pesticides that may threaten ground water and surface waters. In determining the appropriate
regulatory approach for specific pesticides, EPA uses the following step-by-step approach: 

1) EPA determines the pesticide's potential for leaching into ground and surface water; 2) if there is 
such potential, EPA considers whether establishing national label restrictions (enforceable under 
FIFRA) would adequately address leaching concerns (included in these restrictions can be
classification of the pesticide as "restricted-use," which requires application by a trained, certified 
applicator; requirements for certain methods of application, safe handling, storage, and disposal;
etc); 3) if these restrictions are not adequate to address the potential problem, EPA will determine 
whether providing states with the opportunity to develop Pesticide State Management Plans for the 
chemical will effectively address the unreasonable risk from pesticide contamination. In the event 
that Pesticide State Management Plans could not sufficiently reduce the risks to human health and 
the environment (i.e., an unreasonable risk remains), then EPA would resort to national cancellation 
of the pesticide. 

Pesticide State Management Plans will be developed by state agriculture, water/environment, and 
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health agencies and will prescribe pesticide application measures to protect ground water that is 
vulnerable to pesticide contamination. Required components of these Plans will include: state 
philosophy and goals, state roles and responsibilities, legal authority, resources, assessment and
planning, monitoring, prevention, response, enforcement, public awareness and participation,
information dissemination, and records and reporting. 

Since areas to be managed under State Pesticides Management programs and coastal nonpoint
programs may overlap in developing the coastal nonpoint programs' management measures for 
agricultural pesticides, state coastal zone and nonpoint source agencies should work with the State 
Lead Agency for Pesticides (or the state agency that has a lead role in developing and implementing
the State Management Plan). Such coordination is necessary to ensure that program efforts and
pesticide management measures and practices to protect ground and surface water, complement and
are not in conflict with the pesticide label and with requirements in the Pesticide State Management
Plans. (For instance, if a Pesticide State Management Plan prescribes a moratorium on pesticide
use in one are, the coastal nonpoint program should not allow pesticide use in that area). In states 
where Pesticide State Management Plans have not been developed, planning efforts for the two 
programs should be closely coordinated. 

6. Wetlands Protection Program 

EPA's wetlands program also has undertaken a number of projects to increase awareness of the
relationship between the protection and restoration of wetlands and nonpoint source control. In 
1990, the agency developed guidance to encourage coordination of nonpoint sources and wetlands 
programs, both within EPA and the states, to attain water quality goals shared by the two programs.
In addition, EPA has released guidance on how to ensure effective application of water quality
standards to wetlands. Projects in this area include: 

Efforts with other Federal Agencies: The Wetlands Division is working with several agencies to
develop methods and transfer information on protecting and restoring wetlands in ways which can
be expected to provide nonpoint source abatement benefits: 

# The Wetlands Division is working with members of the Interagency Task Force
on Floodplain Management and the Association of State Floodplain Managers 
 
to better protect and enhance the natural and beneficial values of the Nation's floodplain by

promoting the concept of comprehensive or multi-objective river corridor management.

Managing river corridors for multiple uses provides the opportunity for communities to
 
simultaneously address nonpoint source

pollution, water quality, flooding, recreation, habitat and any number of needs 
 
and challenges.
 

# The Wetlands Division is initiating a pilot project with USDA, the Fish and Wildlife 
Service, and non-profit groups to encourage landowner participation in USDA's Wetland 
Reserve Program. By working cooperatively, these groups will help landowners identify
wetland restoration sites that will improve water quality as well as enhance other wetland 
values. 

Development of technical and outreach materials: The Wetlands Division has worked with a 
number of other EPA offices and regions to develop materials that can increase awareness of the 
important role wetlands play in improving water quality. 
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# Publications include: "Livestock Grazing on Western Riparian Areas"; "Summary of
Section 319(h) Wetlands and Riparian Projects for Fiscal Years 1990 and 1991"; and 
"Beyond the Estuary: The Importance of Upstream Wetlands to Estuarine Processes" which 
focuses on the beneficial effects that upstream wetlands have on the downstream water 
quality in estuaries. 

#	 EPA has released technical guidance to States on how to ensure effective application of
water quality standards to wetlands. The development of standards provides the foundation 
of a broad range of water quality management activities including, but not limited to,
monitoring under Section 305(b), permitting under 

Sections 402 and 404, water quality certification under Section 401, and control of nonpoint
pollution under Section 319. 

#	 The Wetlands Division is developing a manual on best management practices to protect
wetlands from excessive stormwater runoff and to avoid overloading their water quality
improvement functions. 

Criteria to address nonpoint source pollution: EPA is providing support for the development
of criteria to address the many types of nonpoint source pollutants including nutrients, clean
sediment, and organic contaminants (e.g., pesticides). The Wetlands Division is assisting in the
development of wildlife criteria applicable to all waterbody types and biological criteria for 
wetlands. 

Wetlands Regional Contacts: For more information regarding regional or state initiatives, 
contact the EPA regional wetlands coordinator. 

Region I (617) 565-4422
Region II (212) 264-5170
Region III (215) 597-9302
Region IV (404) 347-2126
Region V (312) 886-0243
Region VI (214) 655-2263
Region VII (913) 551-7573
Region VIII (303) 293-1570
Region IX (415) 744-1971
Region X (206) 553-1412 

NOAA Programs 

Coastal Zone Management Program 

The Coastal Zone Management Act of 1972 established a program for states and territories to 
voluntarily develop comprehensive programs to protect and manage coastal resources. In order to 
receive Federal approval and implementation funding, states and territories must demonstrate that 
they have programs, including enforceable policies that are sufficiently comprehensive and specific 
to regulate land uses, water uses, and coastal development; and to resolve conflicts among
competing uses. In addition, they must have the authority to implement the enforceable policies.
The programs operates within a coastal zone bound any which includes coastal waters and those 
which have a direct one significant impact on coastal waters. 
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There are currently 29 federally approved state and territorial programs. Despite institutional
differences, each program must protect and manage important coastal resources, including:
wetlands, estuaries, beaches, dunes, barrier islands, coral reefs, and fish and wildlife and their 
habitats. Resource management and protection is accomplished in a number of ways through state
laws, regulations, permits, and local plans and zoning ordinances. 

While water quality protection is integral to the management of many coastal resources, it was not
specifically cited as a purpose or policy of the original statute. The Coastal Zone Act 
Reauthorization Amendments of 1990 specifically charged state coastal programs, as well as state 
nonpoint source programs, with addressing nonpoint source pollution affecting coastal water
quality. 

USDA Programs 

The U.S. Department of Agriculture's Agricultural Stabilization and Conservation Service (ASCS),
Soil Conservation Service (SCS) and Extension Service administer a number of programs that
contribute to reducing nonpoint pollution from agricultural production. 

Agricultural Conservation Program 

The Agricultural Conservation Program, administered by ASCS, provides cost-share funds to
 
farmers and ranchers to install conservation practices. The program has several goals

including: conserving soil and water, improving water quality, protecting and maintaining

productive farm and ranch land, and preserving and developing wildlife habitat.
 

ASCS also administers the Conservation Reserve Program (CRP), designed to protect the nation's
 
most highly erodible land and to protect and improve water quality. Under the CRP, farmers are
 
reimbursed for retiring highly erodible and environmentally sensitive croplands from production

under ten year contracts. Water quality improvements occur as lands are taken out of production

because of lower fertilizer and pesticide applications and because reductions in soil erosion
 
decrease sediment loadings to water. Land enrolled in the reserve program also provides habitat

and other environmental benefits.
 

Criteria for the conservation reserve program have been expanded to include environmentally

sensitive lands such as filter strips, wetlands and wellhead

protection areas.
 

Soil Conservation Service 

The Soil Conservation Services (SCS) is the technical arm of USDA. SCS provides technical
 
assistance to conservation districts throughout the U.S. Under the President's Water Quality

Initiative, started in 1989, SCS is focusing some of its technical assistance on a number of

demonstration projects to address water quality problems. SCS staff are also located in many of

EPA's Regional Offices to provide technical assistance and support to the States and EPA. SCS is
 
also providing accelerated technical assistance

to multi-state, regional projects such as the Chesapeake Bay Program, the Gulf of Mexico, the Great
 
Lakes National Program, Land and Water 201, and the National Estuary Program.
 

Nonpoint Source Hydrologic Unit Areas 

In selected agricultural watersheds and aquifer recharge areas, SCS, Extension Service, and 
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cooperating federal, state and local agencies will provide technical assistance and conservation 
planning to help farmers and ranchers meet state water quality goals without undue economic 
hardship. These hydrologic units are selected based on: significance of the agricultural sources of 
pollution, relative predominance of pollutants such as pesticides, nutrients, and animal wastes, and
conformance with other water quality efforts. Findings on the water quality effects of selected
conservation practices will provide a basis for expanding applications of such practices to other
areas with similar water quality problems. 

Forest Service 

The Forest Service managers 191 million acres of public forest and range land for multiple use 
purposes. These lands comprise the National Forest System. EPA and the Forest Service held a 
joint technical workshop in Oregon this past winter on sediment and water quality. This meeting
reflects the increased concern regarding the potential impacts of sediment production from forest 
management activities on water quality and aquatic life. 

President's Water Quality Initiative 

In 1989, President Bush launched an initiative to protect ground and surface water from 
contamination of fertilizers and pesticides. Congress has funded the initiative in the past several 
years. USDA, EPA, USGS, and NOAA are all working together on this initiative through a series
of work groups.  Through this initiative, a number of watershed projects have begun to address 
fertilizer and pesticides problems. The agencies are tracking the implementation progress in these 
watersheds. 

U.S. Geological Survey 

EPA and the U.S. Geological Survey have signed a memorandum of understanding (MOU)
pledging cooperation and collaboration on water quality monitoring and assessment activities.
Both agencies expend much effort on monitoring and assessment activities and the MOU is a tool 
to coordinate these efforts. 
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APPENDIX F: Designated Uses and Support Levels 

DESIGNATED USES 

Wildlife Fish and wildlife 

Fishery	 Warmwater Fishery
Coldwater Fishery 

Shellfishery Shellfish protection 

Drinking water Domestic water supply 

Agriculture Agriculture
Irrigation
Livestock watering 

Industry Industrial 

Recreation Recreation 
Primary contact
Secondary contact
Noncontact 

Navigation Navigation 

High Quality High Quality Nondegradation 

SUPPORT LEVELS 

Fully Supported = all uses supported 

Partial Support = one use not supported 

Non-support = 2 or more uses not supported 

Threatened	 = all uses supported, but one or more uses may not be fully supported in the
future (unless additional management measures are implemented) because of 
anticipated new or expanded sources 
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APPENDIX G: State Coastal Nonpoint Program Submission 

1. DESCRIBE PROGRAM GOALS AND OBJECTIVES 

The introduction should include a description of the magnitude and distribution of sources
of nonpoint pollution in the 6217 management area. 

2. DESCRIBE OVERALL PROGRAM COMPONENTS 

a.	 §6217 Management Area
Respond to NOAA's boundary recommendation. 
[§6217(b)(7); Program Guidance, p.9] 

b.	 Coordination Mechanisms 
Describe the mechanisms which have been established to coordinate among the
state, regional, and local agencies responsible for implementing portions of the 
program. [§6217(b)(6); Program Guidance, p.33] 

c.	 Public Participation
Describe the process used to ensure full public participation in the development and
implementation of the program. [§6217(b)(5); Program Guidance, p.32] 

d.	 Technical Assistance 
Describe the state program for technical assistance to localities and the public.
[§6217(b)(4); Program Guidance, p.31] 

e.	 Water Quality Monitoring
Describe activities to monitor the effectiveness of management measures (see
Chapter 8 of the (g) Guidance). States may choose to design specific monitoring
programs for individual source categories. 

3. DESCRIBE MANAGEMENT MEASURES "in conformity with" (g) GUIDANCE 

State programs should address each management measure identified in the (g) Guidance for
the six source categories: agriculture, forestry, urban, marinas, hydromodification, wetlands 
and riparian areas. The following information should cover each management measure, but
may be provided by source category, subcategory, or individual management measure. 

a.	 Covered Sources 
Identify nonpoint source categories and subcategories in the 6217 management area. 
Identify the categories or subcategories specified in the (g) Guidance which 1) do
not exist in the 6217 management area or 2) may be excluded based on Program
Guidance criteria, p.13. 

b.	 Management Measures
Identify the (g) Guidance measure or alternative measure to be implemented.
Alternative measure must include technical documentation. 
[Program Guidance, p.15] 

c.	 Management Practices
Describe state practices to implement measure or the process for selecting practices 
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to meet site-specific conditions. Include operation and maintenance practices where 
appropriate. 

d.	 Lead Agency
Identify the lead agency and cooperating agencies responsible for implementation of 
the management measure. Identify available resources (staff, funding, etc.) 

e.	 Enforceable Policies and Mechanisms 
Cite state and local authority to ensure implementation of the management measure, 
including inspection and monitoring provisions. If the program relies on local or
regional authorities, cite state oversight authority to ensure implementation.
[§306(d)(16); Program Guidance, p.34] 

f.	 Schedule 
Describe schedule, including milestones, to ensure implementation of management
measures for existing sources within three years of program approval or conditional
approval. New sources are subject to management measures at time of program
approval. [Program Guidance, p.44] 

4. DESCRIBE ADDITIONAL MANAGEMENT MEASURES 

Describe the implementation of additional management measures including the following
information: 

a.	 Impaired and Threatened Coastal Waters
Identify impaired and threatened coastal waters using existing water quality 
assessments. [§6217(b)(1)(a); Program Guidance, p.23] 

b.	 Land Uses 
Identify land uses in the 6217 management area which individually or cumulatively
may cause or contribute to a degradation of coastal waters. Use(g) Guidance source
categories as a starting point and add others appropriate to state conditions.
[§6217(b)(1); Program Guidance, p.24] 

c.	 Critical Coastal Areas 
Identify and map, critical areas adjacent to impaired and threatened coastal waters. 
[§6217(b)(2); Program Guidance, p.25] 

d.	 Additional Management Measures
Describe measures that will be implemented at time of program approval 1) in 
critical areas and 2) in cases where (g) Guidance measures (or their equivalent) are
fully implemented for certain source categories or subcategories, but water quality
threats or impairments persist. 

Describe process for determining the need for additional measures to meet water 
quality standards even after implementation of (g) Guidance measures. Describe 
process for revising measures. 

e.	 Enforceable Policies and Mechanisms 
Cite state and local authority to ensure implementation of the management measure, 
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including inspection and monitoring provisions. [§306(d)(16); Program Guidance,
p.34] 

f.	 Schedule 
Describe schedule, including milestones, to ensure implementation of management
measures for existing sources within three years of program approval or conditional
approval. [Program Guidance, p.44] 
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Appendix H: Demonstrated Benefits of Trading 

I. SIGNIFICANT TECHNICAL DOCUMENTS 

A.€ Emissions Trading: An Exercise in Reforming Pollution Policy, 1985. T.H. 
Tietenberg. 

In Emissions Trading: An Exercise in Reforming Pollution Policy, Tietenberg references
studies that show that trading may be used in lieu of command-and-control approaches to 
limit biological oxygen demand in water. The studies demonstrate that trading can lower 
costs by factors of 1.12 to 3.13 without affecting benefits. Tietenberg also discusses a 
variety of air emission studies that illustrate that trading can lower the costs of achieving
environmental objectives by factors ranging from 1.07 to 22. 

B.€ "Financial Cost Effectiveness of Point and Nonpoint Source Nutrient 
Reduction Technologies in the Chesapeake Bay Basin," 1991. R. Camacho. 

Trading can offer very large cost savings to sources while achieving quality goals. In order 
to offer gains to all market participants, incremental costs of pollution control must differ
between sources. Camacho demonstrates this in "Financial Cost Effectiveness of Point and 
Nonpoint Source Nutrient Reduction Technologies in the Chesapeake Bay Basin." The 
article states that for nitrogen and phosphorus, the cost effectiveness of controls differs by
as much as a factor ten. This differential provides the necessary economic incentive for 
trading to be effective. 

C. The Private Use of Public Interest, 1975. C. Schultze 

Schultze presents trading programs as a means of harnessing the private incentives of 
polluters for public purpose in The Private Use of Public Interest. Trading programs allow
sources with low control costs to undertake additional abatement efforts in exchange for 
compensation from high-cost sources. More pollution abatement is therefore undertaken 
where it is cheapest, and less is undertaken where it is costly. Such a trading scheme 
minimizes the total cost of achieving loading reductions. 

D.€ "Incentive Analysis for Clean Water Act Reauthorization: Point 
Source/Nonpoint Source Trading For Nutrient Discharge Reductions," 1992.
USEPA. 

"Incentive Analysis for Clean Water Act Reauthorization: Point Source/Nonpoint Source
Trading For Nutrient Discharge Reductions" provides an assessment of trading potential for
nutrient discharges to surface waters. The report states that

over 900 water quality-limited waterbodies could potentially benefit from trading under current 
conditions, and that the best opportunities are for trading nutrient allocations. 

E.€ "Point Nonpoint Source Trading of Pollution Abatement: Choosing the
Right Trading Ratio," 1992. A. Malik. 

The question of the right trading ratio for trades between point sources and nonpoint sources
has been addressed by Malik et. al. in "Point Nonpoint Source Trading of Pollution
Abatement: Choosing the Right Trading Ratio." Two types of uncertainty are recognized: 
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the effectiveness of nonpoint source controls, and NPS loadings reductions attributable to 
weather. Uncertainty in the effectiveness of nonpoint source controls would justify higher
trading ratios, which imply expected net reductions in loadings. The uncertainty
attributable to weather, however, may justify lower ratios. 

II. NOTABLE CASE STUDIES 

A. Dillon Reservoir, Colorado 

The Dillon Water Quality Management Plan established the nation's first point/nonpoint
source phosphorus trading program. The program is driven by the reservoir's phosphorus
limit and a perceived need to offset new nonpoint sources of phosphorus with phosphorus
removals elsewhere in the watershed. A 2:1 trading ratio was established in which point
sources received a credit of one additional pound of phosphorus above their allocation for
every 2 pounds of phosphorus removed from a nonpoint source that existed before 1984.
This ratio establishes a safety margin and has also been used in two trades to offset
increased loadings from new nonpoint source discharges to the reservoir. 

B. Tar-Pamlico, North Carolina 

A point/nonpoint source trading program was developed as part of the overall nutrient 
management strategy of the Tar-Pamlico River Basin. Under the established rules of this 
trading program, it is anticipated that trading will achieve equivalent or better water quality
than would have been achieved under originally proposed effluent limits. The trading
program allows a coalition of point source discharges (the Basin Association) to fund less 
expensive nonpoint source controls, thus avoiding high compliance costs associated with 
major facility upgrades. Monies generated by trading go into a fund where they are
subsequently allocated by the Division of Soil and Water Conservation for nonpoint source
control implementation. 

C. Cherry Creek, Colorado 

Several years ago, the citizens of Cherry Creek Reservoir in Colorado anticipated a
significant population increase as a result of development pressure. It was determined that 
this growth would result in an exceedance of the reservoir's phosphorus budget by 1990.
The Cherry Creek trading program will allow the reservoir to accommodate growth by
permitting municipal wastewater treatment plants to gain waste load allocation credits in 
exchange for the implementation of nonpoint source controls. Because the greatest amount 
of phosphorus loading comes from nonpoint sources, the trading program will go into effect
only after urban nonpoint sources reduce their loading by 50 percent. 
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STATE WATER RESOURCES CONTROL BOARD 
RESOLUTION NO. 88-63 

(as revised by Resolution No. 2006-0008) 
 

ADOPTION OF POLICY ENTITLED 
"SOURCES OF DRINKING WATER" 

WHEREAS 

1 California Water Code section 13140 provides that the State Board shall formulate 
and adopt State Policy for Water Quality Control; and, 

2. California Water Code section 13240 provides that Water Quality Plans "shall 
conform" to any State Policy for Water Quality Control; and, 

3. The Regional Boards can conform the Water Quality Control Plans to this policy by 
amending the plans to incorporate the policy; and, 

4. The State Board must approve any conforming amendments pursuant to Water 
Code section 13245; and, 

5. "Sources of drinking water" shall be defined in the Water Quality Control Plans as 
those water bodies with beneficial uses designated as suitable, or potentially 
suitable, for municipal or domestic water supply (MUN); and, 

6. The Water Quality Control Plans do not provide sufficient detail in the description 
of water bodies designated MUN to judge clearly what is, or is not, a source of 
drinking water for various purposes. 

7. On February 1, 2006, the State Board adopted Resolution No. 2006-0008, which 
amended this policy to establish a site-specific exception for Old Alamo Creek. 

THEREFORE BE IT RESOLVED: 
 
All surface and ground waters of the State are considered to be suitable, or potentially 
suitable, for municipal or domestic water supply and should be so designated by the 
Regional Boards1 with the exception2 of: 

                                                 
1  This policy does not affect any determination of what is a potential source of drinking water for the 
limited purposes of maintaining a surface impoundment after June 30, 1988, pursuant to Section 25208.4 of 
the Health and Safety Code. 
2  This policy contains general categories for exceptions from the policy.  On February 1, 2006, the State 
Board adopted Resolution No. 2006-0008, which established a site-specific exception from the policy for 
Old Alamo Creek.  The rationale for the site-specific exception is contained in the resolution and in State 
Board Order WQO 2002-0015, II.A.2.d. 
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1. Surface and ground waters where: 
 
 a. The total dissolved solids (TDS) exceed 3,000 mg/L (5,000 uS/cm, electrical 

conductivity) and it is not reasonably expected by Regional Boards to supply a 
public water system, or 

 
 b. There is contamination, either by natural processes or by human activity 

(unrelated to the specific pollution incident), that cannot reasonably be treated for 
domestic use using either Best Management Practices or best economically 
achievable treatment practices, or 

 
 c. The water source does not provide sufficient water to supply a single well capable 

of producing an average, sustained yield of 200 gallons per day. 
 
2 Surface Waters Where: 
 
 a. The water is in systems designed or modified to collect or treat municipal or 

industrial wastewaters, process waters, mining wastewaters, or storm water 
runoff, provided that the discharge from such systems is monitored to assure 
compliance with all relevant water quality objectives as required by the Regional 
Boards; or, 

 
 b. The water is in systems designed or modified for the primary purpose of 

conveying or holding agricultural drainage waters, provided that the discharge 
from such systems is monitored to assure compliance with all relevant water 
quality objectives as required by the Regional Boards. 

 
3. Ground water where: 
 
The aquifer is regulated as a geothermal energy producing source or has been exempted 
administratively pursuant to 40 Code of Federal Regulations, section 146.4 for the 
purpose of underground injection of fluids associated with the production of hydrocarbon 
or geothermal energy, provided that these fluids do not constitute a hazardous waste 
under 40 CFR, section 261.3. 
 
4. Regional Board Authority to Amend Use Designations: 
 
Any body of water which has a current specific designation previously assigned to it by a 
Regional Board in Water Quality Control Plans may retain that designation at the 
Regional Board's discretion. Where a body of water is not currently designated as MUN 
but, in the opinion of a Regional Board, is presently or potentially suitable for MUN, the 
Regional Board shall include MUN in the beneficial use designation. 
 
The Regional Boards shall also assure that the beneficial uses of municipal and domestic 
supply are designated for protection wherever those uses are presently being attained, and 
assure that any changes in beneficial use designations for waters of the State are 

2. 
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consistent with all applicable regulations adopted by the Environmental Protection 
Agency. 
 
The Regional Boards shall review and revise the Water Quality Control Plans to 
incorporate this policy. 

CERTIFICATION 

The undersigned, Acting Clerk to the Board, does hereby certify that the foregoing is a 
full, true, and correct copy of a policy duly and regularly adopted at a meeting of the 
State Water Resources Control Board held on May 19, 1988, and amended on 
February 1, 2006. 

 

  
   
  
                                                                               Selica Potter 

 Acting Clerk to the Board 
 
 

3. 
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Orange County Stormwater Program 7.II-1  
Exhibit 7.II - Model Water Quality Management Plan  July 22, 2003 

MODEL WATER QUALITY MANAGEMENT PLAN (WQMP) 
 
7.II - 1.0 INTRODUCTION 
 
The Model Water Quality Management Plan (Model WQMP) has been developed to address 
post-construction urban runoff and stormwater pollution from all new development and 
significant redevelopment projects.  The goal for use of the Model WQMP is to achieve 
practicable and enforceable policies to minimize the effects of urbanization on site hydrology, 
urban runoff flow rates or velocities and pollutant loads.  This goal may be achieved through 
site-specific project-based controls, or a combination of project-based and regionally or 
watershed-based controls. 
 
This Model WQMP identifies appropriate controls, commonly referred to as Best Management 
Practices (BMPs), for all applicable projects and will be reviewed and approved by the Santa 
Ana Regional Water Quality Control Board.  The Santa Ana Regional Boardwill solicit public 
review and comment prior to approval.  The San Diego Regional Water Quality Control Board 
will review the Model WQMP for compliance with the NPDES Permit (Order R9-2002-001). 
Permittees are required to adopt their own local WQMP (see DAMP, Appendix A-7) based on 
the Regional Board-approved Model WQMP and may adapt the Model WQMP for local 
conditions.  The requirements apply to both private and public agency projects.  
 
Using the local WQMP as a guide, each Permittee will approve project-specific Water Quality 
Management Plans (Project WQMPs) as part of the development plan and entitlement approval 
process or the ministerial permit approval process for Priority and Non-Priority Projects as 
defined in DAMP Section 7.6 and Table 7.II-1.  New development and significant 
redevelopment projects are required to develop and implement a Project WQMP that includes 
BMPs.  Depending upon the project size and characteristics, these may include: 
 

 Consideration of Site Design BMPs 
 

 Incorporation of all applicable Source Control BMPs 
 

 Incorporation of project-based Treatment Control BMPs; and/ or participation in an 
approved regional or watershed management program as defined in Section 7-II.3.3.3 of this 
document in the affected watershed. 

 
Descriptions and examples of the above BMP types are provided later within this document. 
 
This model provides requirements for two types of new development and significant 
redevelopment projects: 
 

 Priority Projects (Section 7.II - 3.0) 
 

 Non-Priority Projects (Section 7.II - 4.0)
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A project is a priority project if it meets any of the following criteria: 
 

Table 7.II-1 
Priority Projects Categories 

1. Residential development of 10 units or more 

2. Commercial and industrial development greater than 100,000 square feet including parking area 

3. Automotive repair shops (SIC codes 5013, 5014, 5541, 7532-7534, and 7536-7539) 

4. Restaurants where the land area of development is 5,000 square feet or more including parking area 
(SIC code 5812) 

5. For San Diego Region - Hillside development greater than 5,000 square feet 
 
 For Santa Ana Region - Hillside development on 10,000 square feet or more, which are located on 

areas with known erosive soil conditions or where natural slope is twenty-five percent or more 

6. Impervious surface of 2,500 square feet or more located within, directly adjacent to (within 200 feet), or 
discharging directly to receiving waters within Environmentally Sensitive Areas 

7. Parking Lots 5,000 square feet or more, or with 15 parking spaces or more, and potentially exposed to 
urban stormwater runoff 

8. For San Diego Region - Streets, roads, highways, and freeways which would create a new paved 
surface that is 5,000 square feet or greater 

 
Definitions of the above terms and conditions are located in Attachment E. 
 
All priority new development and significant redevelopment projects are required to:  
 

 Incorporate and implement all Source Control BMPs (routine structural and routine non-
structural) unless not applicable to the project due to project characteristics, and document 
clearly why any applicable Source Control BMP was not included. 

 
 Consider and implement Site Design BMPs where applicable and feasible, and document 

those BMPs included; and 
 

 Either implement Treatment Control BMPs, including a selection of such BMPs into the 
project design; or participate in or contribute to an acceptable regional or watershed 
management program as defined in Section 7-II.3.3.3 of this document. Projects 
participating in a regional or watershed management program will also implement Source 
Control BMPs and Site Design BMPs consistent with the approved program. 

 
 The combination of Source Control, Site Design, and Treatment Control BMPs or regional or 

watershed programs must adequately address all identified pollutants of concern. 
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All Non-Priority Projects are required to: 
 

 Implement all Source Control BMPs (routine structural and routine non-structural) unless 
not applicable to the project due to project characteristics and document clearly why any 
applicable Source Control BMP was not included; and 

 
 Consider and implement all Site Design BMPs where applicable and feasible. 

 
In the instance where only a project feature falls into a priority project category, such as a 6,000 
sq. ft. parking lot for an industrial development that is less than 100,000 sq. ft., only the parking 
lot feature is subject to Model WQMP requirements. 
 
The Project WQMP must be completed as follows: 
 

 For projects not participating in a regional or watershed program the Project WQMP must 
be completed either prior to discretionary project approval or ministerial permit, (grading or 
building) issuance for discretionary projects, and prior to ministerial permit issuance for 
projects requiring only these types of permits. 

 
 For projects participating in regional or watershed programs the regional or watershed 

program may be relied upon during the discretionary review process subject to a discussion 
of how the project will participate in the program, but a site specific Project WQMP must be 
completed prior to permit issuance. 

 
Requirements of the Project WQMP shall be incorporated into project design and shown in the 
plans. 
 
Departments carrying out public agency projects that are not required to obtain permits shall be 
responsible for ensuring Model WQMP requirements are incorporated into the project design 
and shown on the plans prior to bidding for construction contracts, or equivalent.  Project 
WQMP requirements will be incorporated into the design of public agency projects and shown 
on the plans before allowing the project to commence. 
Limited Exclusion:  Trenching and resurfacing work associated with utility projects are not 
considered Priority Projects.  Parking lots, buildings, and other structures associated with utility 
projects are subject to Model WQMP requirements if one or more of the criteria for the above 
categories are met. 
 
7.II - 2.0 WQMP PREPARATION 
 
Several steps are involved in completing an approvable Project WQMP for new development or 
significant redevelopment projects.  Figure 7.II-1 displays the implementation steps and 
decision steps that must be followed to successfully complete a Project WQMP. 
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Figure 7.II-1  

Development Planning and WQMP Preparation Steps 
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7.II - 3.0 PRIORITY PROJECT WQMP PREPARATION 
 
Priority new development or significant redevelopment projects perform the following steps for 
Project WQMP preparation: 
 

 Site assessment (Section 7.II - 3.1) 
 

 Identification of pollutants and hydrologic conditions of concern (Section 7.II - 3.2) 
 

 Consideration of Site Design BMPs (Section 7.II - 3.3.1.) 
 

 Incorporation of Source Control BMPs (Section 7.II - 3.3.2) 
 

 Selection of regional or project–based approach to Treatment Control BMPs (Section 7.II - 
3.3.3) 

 
 Selection, sizing, and incorporation of Treatment Control BMPs (Section 7.II - 3.3.4) 

 
 
7.II - 3.1 Site Assessment 
 
Site assessment involves compiling the following: 
 

 Planning Area/Community Name:  Provide exhibit of subject and surrounding planning 
areas in sufficient detail to allow project location to be plotted on a base map of the 
Permittee 

 
 Site specifics such as general and specific location, site address, and size (acreage to the 

nearest 1/10 acre) 
 

 Watershed name 
 

 Site characteristics, including description of site drainage and how it ties with drainage of 
surrounding property.  Reference the Project WQMP’s Plot Plan showing drainage flow 
arrows and how drainage ties to drainage of surrounding property 
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7.II - 3.2 Identification of Pollutants and Hydrologic Conditions of Concern 
 
Priority project proponents shall use these guidelines to identify pollutants of concern from a 
development, potential pollutants of concern, and conditions of concern for which they need to 
mitigate or protect against.  Once identified, appropriate control measures for these pollutants 
and conditions are specified in Section 7.II - 3.3. 
 
Site design and source control measures are based on pollutants commonly associated with the 
proposed project land uses type (see Table 7.II-2).  The combination of site design, source 
control and on-site treatment Control BMPs or regional and watershed programs are also 
required to address a project’s expected or potential pollutants of concern. 
 
7.II - 3.2.1 General Categories of Pollutants of Concern 
 
Urban runoff and stormwater pollution from a developed site has the potential to contribute 
pollutants, including oil and grease, suspended solids, metals, gasoline, pesticides, and 
pathogens from the municipal storm drain system to tributary receiving waters.  For the 
purpose of identifying pollutants of concern and associated stormwater BMPs, pollutants are 
grouped in nine general categories: 
 

 Bacteria and Viruses – Bacteria and viruses are ubiquitous microorganisms that thrive 
under certain environmental conditions. Their proliferation is typically caused by the 
transport of animal or human fecal wastes from the watershed. Water, containing excessive 
bacteria and viruses can alter the aquatic habitat and create a harmful environment for 
humans and aquatic life. Also, the decomposition of excess organic waste causes increased 
growth of undesirable organisms in the water. 

 
 Metals – Primary source of metal pollution in stormwater are typically commercially 

available metals and metal products. Metals of concern include cadmium, chromium, 
copper, lead, mercury, and zinc. Lead and chromium have been used as corrosion inhibitors 
in primer coatings and cooling tower systems metals are also raw material components in 
non-metal products such as fuels, adhesives, paints, and other coatings. At low 
concentrations naturally occurring in soil, metals are not toxic. However, at higher 
concentrations, certain metals can be toxic to aquatic life. Humans can be impacted from 
contaminated groundwater resources, and bioaccumulation of metals in fish and shellfish. 
Environmental concerns, regarding the potential for release of metals to the environment, 
have already led to restricted metal usage in certain applications. 

 
 Nutrients – Nutrients are inorganic substances, such as nitrogen and phosphorus.  They 

commonly exist in the form of mineral salts that are either dissolved or suspended in water.  
Primary sources of nutrients in urban runoff are fertilizers and eroded soils.  Excessive 
discharge of nutrients to water bodies and streams can cause excessive aquatic algae and 
plant growth.  Such excessive production, referred to as cultural eutrophication, may lead to 
excessive decay of organic matter in the water body, loss of oxygen in the water, release of 
toxins in sediment, and the eventual death of aquatic organisms. 
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 Pesticides – Pesticides (including herbicides) are chemical compounds commonly used to 
control nuisance growth or prevalence of organisms.   Excessive application of a pesticide 
may result in runoff containing toxic levels of its active component. 

 
 Organic Compounds – Organic compounds are carbon-based. Commercially available or 

naturally occurring organic compounds are found in pesticides, solvents, and hydrocarbons. 
Organic compounds can, at certain concentrations, indirectly or directly constitute a hazard 
to life or health. When rinsing off objects, toxic levels of solvents and cleaning compounds 
can be discharged to storm drains. Dirt, grease, and grime retained in the cleaning fluid or 
rinse water may also adsorb levels of organic compounds that are harmful or hazardous to 
aquatic life. 

 
 Sediments – Sediments are soils or other surficial materials eroded and then transported or 

deposited by the action of wind, water, ice, or gravity.  Sediments can increase turbidity, 
clog fish gills, reduce spawning habitat, lower young aquatic organisms survival rates, 
smother bottom dwelling organisms, and suppress aquatic vegetation growth. 

 
 Trash and Debris – Trash (such as paper, plastic, polystyrene packing foam, and aluminum 

materials) and biodegradable organic matter (such as leaves, grass cuttings, and food waste) 
are general waste products on the landscape.  The presence of trash and debris may have a 
significant impact on the recreational value of a water body and aquatic habitat.  Excess 
organic matter can create a high biochemical oxygen demand in a stream and thereby lower 
its water quality.  In addition, in areas where stagnant water exists, the presence of excess 
organic matter can promote septic conditions resulting in the growth of undesirable 
organisms and the release of odorous and hazardous compounds such as hydrogen sulfide. 

 
 Oxygen-Demanding Substances – This category includes biodegradable organic material as 

well as chemicals that react with dissolved oxygen in water to form other compounds. 
Proteins, carbohydrates, and fats are examples of biodegradable organic compounds. 
Compounds such as ammonia and hydrogen sulfide are examples of oxygen-demanding 
compounds.  The oxygen demand of a substance can lead to depletion of dissolved oxygen 
in a water body and possibly the development of septic conditions. 

 
 Oil and Grease – Oil and grease are characterized as high-molecular weight organic 

compounds. Primary sources of oil and grease are petroleum hydrocarbon products, motor 
products from leaking vehicles, esters, oils, fats, waxes, and high molecular-weight fatty 
acids. Introduction of these pollutants to the water bodies are very possible due to the wide 
uses and applications of some of these products in municipal, residential, commercial, 
industrial, and construction areas. Elevated oil and grease content can decrease the aesthetic 
value of the water body, as well as the water quality. 
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7.II - 3.2.2 Identify Pollutants from the Project Area 
 
Using Table 7.II-2, identify pollutants that are anticipated to be generated, or have a potential 
to be generated from the proposed priority project land use categories.  Pollutants associated 
with any hazardous material sites that have been remediated or are not threatened by the 
proposed project are not considered a pollutant of concern.  Site-specific conditions must also be 
considered as additional pollutant sources, such as legacy pesticides or nutrients in site soils as 
a result of past agricultural practices. 
 
7.II - 3.2.3 Identify Pollutants of Concern 
 
To identify pollutants of concern in receiving waters, each priority project proponent shall, at a 
minimum, do the following: 
 
1. , For each of the proposed project discharge points, identify the receiving water for each 

point of discharge and all water bodies downstream of the receiving water, using 
hydrologic unit basin numbers as identified in the most recent version of the Water 
Quality Control Plan for Ocean Waters of California (Ocean Plan) prepared by the State 
Water Resources Control Board; the Water Quality Control Plan for the Santa Ana Basin 
prepared by the Santa Ana Regional Water Quality Control Board; or the Water Quality 
Control Plan for the San Diego Basin1, prepared by the San Diego Regional Water 
Quality Control Board. 

 
2. Identify each receiving water identified above that is listed on the most recent list of 

Clean Water Act Section 303(d) impaired water bodies (Table 7.II-3).  List any and all 
pollutants for which the receiving waters are impaired.  (Table 7.II-3) and identify each 
Clean Water Act Section 303 9d) impaired water body that is downstream of the 
receiving waters identified above. . 

 
Compare the list of pollutants for which the receiving waters are impaired with the pollutants 
anticipated to be generated by the project (as discussed in Section 7.II.3.2.2). 
 
Primary Pollutants of Concern - Any pollutants identified by Table 7.II-2, which have also 
been identified as causing impairment of receiving waters 
 
Other Pollutants of Concern - Those pollutants identified using Table 7.II-2 which have not 
been identified as causing impairment of receiving waters. 
 
Further information on pollutants of concern may also be available from the CEQA analysis of 
the project (e.g., project-specific pollutant evaluations in Environmental Impact Reports) and 
this site-specific information should be used to supplement, or in some cases supercede, the 
information in Table 7.II-2.  Watershed planning documents should also be reviewed for 
identification of specific implementation requirements that address pollutants of concern.  
 
Salinity, total dissolved solids (TDS), and chlorides are listed within the above-referenced 
                                                 
1 http://www.swrcb.ca.gov/~rwqcb9/Programs/Planning_and_Services/SD_Basin/sd_basin.html 
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303(d) tables, but are not addressed in this Model WQMP, as they are not commonly of concern 
in typical development urban runoff and stormwater pollution. 
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7.II - 3.2.4 Identify Hydrologic Conditions of Concern 
 
Common impacts to the hydrologic regime resulting from development typically include 
increased runoff volume and velocity; reduced infiltration; increased flow frequency, duration, 
and peaks; faster time to reach peak flow; and water quality degradation.  Under certain 
circumstances, changes could also result in the reduction in the amount of available sediment 
for transport; storm flows could fill this sediment-carrying capacity by eroding the downstream 
channel.  These changes have the potential to permanently impact downstream channels and 
habitat integrity. 
 
A change to a priority project site’s hydrologic regime would be considered a condition of 
concern if the change would have a significant impact on downstream natural channels and 
habitat integrity.  Because of these potential impacts, the following steps shall be followed by 
each priority project: 
 
1. Determine if the downstream stream channel is fully natural or partially improved with 

a significant potential for erosive conditions or alteration of habitat integrity to occur as 
a result of upstream development. If either of these conditions exists, continue with the 
following steps. 

 
2. Evaluate the project’s conditions of concern in a drainage study report prepared by a 

registered civil engineer in the State of California, with experience in fluvial 
geomorphology and water resources management.  The report shall consider the project 
area’s location (from the larger watershed perspective), topography, soil and vegetation 
conditions, percent impervious area, natural and infrastructure drainage features, and 
any other relevant hydrologic and environmental factors to be protected specific to the 
project area’s watershed. 

 
3. Review watershed plans, drainage area master plans or other planning documents to the 

extent available to identify if any specific implementation requirements for new 
development exist that address hydrologic conditions of conern.  

. 
4. As part of the drainage study, the civil engineer shall conduct a field reconnaissance to 

observe and report on representative downstream conditions, including undercutting 
erosion, slope stability, vegetative stress (due to flooding, erosion, water quality 
degradation, or loss of water supplies) and the area’s susceptibility to erosion or habitat 
alteration as a result of an altered flow regime or change in sediment transport. 

 
5. The drainage study shall compute rainfall runoff characteristics from the project area 

including, at a minimum, peak flow rate, flow velocity, runoff volume, time of 
concentration, and retention volume.  These characteristics shall be developed for the 
two-year and 10-year frequency, Type I storm, of six-hour or 24-hour duration 
(whichever is the closer approximation of the site’s time of concentration), during critical 
hydrologic conditions for soil and vegetative cover2.   

                                                 
2 Design storms can be found at http://www.wrcc.dri.edu/pcpnfreq.html.  The Permittees may calculate the storm events using local 
rain data. In addition, isopluvial maps contained in the Orange County Hydrology Manual may be used to extrapolate rainfall data to 
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The drainage study shall report the project’s conditions of concern based on the 
hydrologic and downstream conditions discussed above.  Where downstream 
conditions of concern have been identified, the drainage study shall establish, with 
documentation deemed adequate by the permittee, that pre-project hydrologic 
conditions affecting downstream conditions of concern would be maintained by the 
proposed project, satisfactory to the Permittee, by incorporating the site design, source 
control, and treatment control requirements identified in Section 3.3.4.  For conditions 
where a reduction in sediment transport from the project development and features 
would significantly impact downstream erosion, the Treatment Control BMPs proposed 
should be evaluated to determine if use of the BMPs would result in reducing beneficial 
sediment (i.e. sand and gravel) significantly below pre-development levels.  Under such 
conditions alternative BMPs (such as watershed based approaches for erosional 
sediment control) may need to be considered. 

 
7.II - 3.3 BMP Selection 
 
All Priority Projects shall consider, incorporate and implement urban runoff and stormwater 
BMPs into the project design, in the following progression: 
 

 Site Design BMPs 
 

 Source Control BMPs (routine non-structural and routine structural) 
 

 Treatment Control BMPs (or participation in a regional or watershed program) 
 
At a minimum, Priority Projects must implement Source Control BMPs (routine non-structural 
and routine structural) and must implement Treatment Control BMPs (or participate in a 
regional or watershed program) unless a waiver is granted based on the infeasibility of all 
Treatment Control BMPs as discussed in Section 7.II – 6.0.  BMPs must also achieve the 
performance standards set out in Section 3.3.4.  Upon completion, for Public Agency projects 
will become subject to the Municipal Activities Program.  Therefore it is not necessary to 
identify routine non-structural BMPs in the WQMP provided that such BMPs already been 
identified as part of the Municipal Activities Program (see DAMP Section 5). 
 
A number of the Site Design and Treatment Control BMPs rely on infiltration of runoff to 
reduce the volume and load of pollutants to surface receiving waters.  While such approaches 
can be very effective, there are potential limitations with respect to both soil stability and 
groundwater quality that are discussed in Section 3.3.4 under RESTRICTIONS ON USE OF 
INFILTRATION BMPs. 

                                                                                                                                                             
areas where insufficient data exists.  If isopluvial maps are selected, Permittees shall describe their method for using isopluvial 
maps in their Local Implementation Plan. 
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7.II - 3.3.1 Site Design BMPs 
 
Priority Projects shall be designed to minimize the introduction of pollutants that may result in 
significant impacts, generated from site runoff to the municipal storm drain system through a 
combination of BMPs that may include Site Design, Source Control, and Treatment Control 
BMPs.  Priority Projects for which hydrologic conditions of concern have been identified shall 
also control post-development peak stormwater runoff discharge rates and velocities to 
maintain or reduce pre-development downstream erosion rates and to protect stream habitat.  
Priority Projects can address these objectives by considering the incorporation of Site Design 
BMPs that are intended to create a hydrologically functional project design that attempts to 
mimic the natural hydrologic regime.  Mimicking a site’s natural hydrologic regime can be 
pursued by: 
 

 Reducing imperviousness, conserving natural resources and areas, maintaining and using 
natural drainage courses in the municipal storm drain system, and minimizing clearing and 
grading. 

 
 Providing runoff storage measures dispersed uniformly throughout a site’s landscape with 

the use of a variety of detention, retention, and runoff practices. 
 

 Implementing on-lot hydrologically functional landscape design and management practices. 
 
Runoff from developed areas may be reduced by using alternative materials or surfaces with a 
lower Coefficient of Runoff, or “C Factor”. The C Factor is a representation of the ability of a 
surface to produce runoff. Surfaces that produce higher volumes runoff are represented by 
higher C Factors. By incorporating more pervious, lower C Factor surfaces into a development, 
lower volumes of runoff will be produced. Lower volumes and rates of runoff translate directly 
to lowering treatment requirements. 
 
Detention and retention areas incorporated into landscape design provide areas for retaining 
and detaining stormwater flows, resulting in lower runoff rates and reductions in volume due 
to limited infiltration and evaporation. Such Site Design BMPs may reduce the size  of 
Treatment Control BMPs,   
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Figure 7.II-2 

Reduction of Treatment by Incorporation of Site Design BMPs 

 
These design principles offer an innovative approach to urban stormwater management, one 
that does not rely on the conventional end-of-pipe or in-the-pipe structural methods but instead 
uniformly or strategically integrates stormwater controls throughout the urban landscape.  
Useful resources for applying these principles, referenced in Section 8.0 and Attachment B, 
include Start at the Source (1999), and Low-Impact Development Design Strategies (1999). 
 
DESIGN CONCEPT 1: MINIMIZE STORMWATER RUNOFF, MINIMIZE PROJECT’S 
IMPERVIOUS FOOTPRINT AND CONSERVE NATURAL AREAS 
 
Minimize and/or control the post-development peak stormwater runoff discharge rates, 
velocities and volumes by utilizing measures that reduce runoff rates and volumes, and 
increase infiltration.  A reduction in the stormwater runoff from a development project using 
properly designed BMPs, can yield a corresponding reduction in the amount of pollutants 
transported from the site.  The undeveloped runoff volume should be determined by 
considering the project site to be in a natural condition with surface vegetation in place. 
 
The following site design options shall be considered and incorporated where applicable and 
feasible, during the site planning and approval process consistent with applicable General Plan 
policies, other development standards and regulations and with any Site Design BMPs included 
in an applicable regional or watershed program. 
 
 

Conventional 
Developed Area

Developed Area with
Site Design BMP with:

Preserved landscape area

Pervious pavement areas

Retention and detention 
incorporated into landscape design

Treatment
Requirement

Treatment
Requirement
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1. Minimize impervious footprint.  This can be achieved in various ways, including, but 
not limited to increasing building density (number of stories above or below ground) 
and developing land use regulations seeking to limit impervious surfaces.  Decreasing 
the project’s footprint can substantially reduce the project’s impacts to water quality and 
hydrologic conditions 

 
2. Conserve natural areas.  This can be achieved by concentrating or clustering 

development on the least environmentally sensitive portions of a site while leaving the 
remaining land in a natural, undisturbed condition.  Where available, permittees should 
also refer to their Multiple Species Conservation Plans or other biological regulations, as 
appropriate to assist in determining sensitive portions of the site. 
 
Within each of the previous categories, areas containing hillsides (as defined in this 
Model WQMP) should be considered more sensitive than the same category without 
hillsides. 

 
3. Construct walkways, trails, patios, overflow parking lots, alleys, driveways, low-traffic 

streets and other low-traffic areas with open-jointed paving materials or permeable 
surfaces, such as pervious concrete, porous asphalt, unit pavers, and granular materials 

 
4. Construct streets, sidewalks and parking lot aisles to the minimum widths necessary, 

provided that public safety and a walk able environment for pedestrians are not 
compromised 3.  Incorporate landscaped buffer areas between sidewalks and streets 

5. Reduce widths of street where off-street parking is available 4 
 
6. Maximize canopy interception and water conservation by preserving existing native 

trees and shrubs, and planting additional native or drought tolerant trees and large 
shrubs 

 
7. Minimize the use of impervious surfaces, such as decorative concrete, in the landscape 

design 
 
8. Use natural drainage systems if feasible. 
 
9. Where soils conditions are suitable, use perforated pipe or gravel filtration pits for low 

flow infiltration 5 
 
10. Construct onsite ponding areas or retention facilities to increase opportunities for 

infiltration 
 
11. Other site design options that are comparable, and equally effective 
 

                                                 
3  Sidewalk widths must still comply with  Americans with Disabilities Act regulations and other life safety requirements. 
4 However, street widths must still comply with life safety requirements for fire and emergency vehicle access. 
5  However, projects must still comply with hillside grading ordinances that limit or restrict infiltration of runoff. 
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DESIGN CONCEPT 2: MINIMIZE DIRECTLY CONNECTED IMPERVIOUS AREAS (DCIAs) 
 
Priority Projects shall consider and incorporate the following design characteristics, where 
determined applicable and feasible and with any Site Design BMPs included in an applicable 
regional or watershed program. 
 
1. Where landscaping is proposed, drain rooftops into adjacent landscaping prior to 

discharging to the storm drain 
 
2. Where landscaping is proposed, drain impervious sidewalks, walkways, trails, and 

patios into adjacent landscaping 
 
3. Increase the use of vegetated drainage swales in lieu of underground piping or 

imperviously lined swales 
 
4. Use one or more of the following (for further guidance, see Start at the Source [1999]): 
 

a. Rural swale system: street sheet flows to vegetated swale or gravel shoulder, 
curbs at street corners, culverts under driveways and street crossings 

 
b. Urban curb/swale system: street slopes to curb; periodic swale inlets drain to 

vegetated swale/biofilter 
 
c. Dual drainage system: First flush captured in street catch basins and discharged 

to adjacent vegetated swale or gravel shoulder, high flows connect directly to 
municipal storm drain systems 

 
d. Other design concepts that are comparable and equally effective 

 
5. Use one or more of the following features for design of driveways and private 

residential parking areas: 
 

a. Design driveways with shared access, flared (single lane at street) or wheel strips 
(paving only under tires); or, drain into landscaping prior to discharging to the 
municipal storm drain system 

 
b. Uncovered temporary or guest parking on private residential lots may be: paved 

with a permeable surface; or, designed to drain into landscaping prior to 
discharging to the municipal storm drain system 

 
c. Other design concepts that are comparable and equally effective 

 
6. Use one or more of the following design concepts for the design of parking areas: 
 

a. Where landscaping is proposed in parking areas, incorporate landscape areas 
into the drainage design 
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b. Overflow parking (parking stalls provided in excess of the Permittee’s minimum 
parking requirements) may be constructed with permeable paving 

 
c. Other design concepts that are comparable and equally effective 
 

7. Other design characteristics that are comparable and equally effective 
 
 
7.II - 3.3.2 Source Control BMPs 
  
The following Source Control BMPs (routine non-structural BMPs, routine structural BMPs and 
BMPs for individual categories/project features) are required within all new development and 
significant redevelopment projects regardless of their priority, including an applicable regional 
or watershed program, unless they do not apply due to the project characteristics.  If any of the 
following Source Control BMP that would otherwise apply to the project is not included in the 
project, an explanation of why must be included in the Project WQMP or the regional or 
watershed program. 
 
INCLUDE ROUTINE NON-STRUCTURAL SOURCE CONTROL BMPs: 
 

 N1 Education for Property Owners, Tenants and Occupants 
 

For developments with no Property Owners Association (POA) or with POAs of less than 
fifty (50) dwelling units, practical information materials will be provided to the first 
residents/occupants/tenants on general housekeeping practices that contribute to the 
protection of stormwater quality.  These materials will be initially developed and provided 
to first residents/occupants/tenants by the developer.  Thereafter such materials will be 
available through the Permittees’ education program.  Different materials for residential, 
office commercial, retail commercial, vehicle-related commercial and industrial uses will be 
involved. 
 
For developments with POA and residential projects of more than fifty (50) dwelling units, 
project conditions of approval will require that the POA provide environmental awareness 
education materials, made available by the municipalities, to all member periodically.  
Among other things, these materials will describe the use of chemicals (including household 
type) that should be limited to the property, with no discharge of wastes via hosing or other 
direct discharge to gutters, catch basins and storm drains. 

 
 N2 Activity Restrictions 

 
If a POA is formed, conditions, covenants and restrictions (CCRs) shall be prepared by the 
developer for the purpose of surface water quality protection.  An example would be not 
allowing car washing outside of established community car wash areas in multi-unit 
complexes.  Alternatively, use restrictions may be developed by a building operator through 
lease terms, etc.  These restrictions must be included in the Project WQMP. 
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 N3 Common Area Landscape Management 
 

On-going maintenance consistent with County Water Conservation Resolution or city 
equivalent, plus fertilizer and/or pesticide usage consistent with Management Guidelines 
for Use of Fertilizers (DAMP Section 5.5).  Statements regarding the specific applicable 
guidelines must be included in the Project WQMP. 

 
 N4 BMP Maintenance 

 
Identify responsibility for implementation of each non-structural BMP and scheduled 
cleaning and/or maintenance of all structural BMP facilities. 

 
 N5 Title 22 CCR Compliance 

 
Compliance with Title 22 of the California Code of Regulations and relevant sections of the 
California Health & Safety Code regarding hazardous waste management shall be enforced 
by County Environmental Health on behalf of the State.  The Project WQMP must describe 
how the development will comply with the applicable section(s) of Title 22. 
 

 N6 Local Water Quality Permit Compliance 
 

The Permittees, under the Water Quality Ordinance, may issue permits to ensure clean 
stormwater discharges from fuel dispensing areas and other areas of concern to public 
properties. 

 
 N7 Spill Contingency Plan 

 
Prepared by building operator for use by specified types of building or suite occupancies 
and which mandates stockpiling of cleanup materials, notification of responsible agencies, 
disposal of cleanup materials, documentation, etc. 
 

 N8 Underground Storage Tank Compliance 
 

Compliance with State regulations dealing with underground storage tanks, enforced by 
County Environmental Health on behalf of State. 

 
 N9 Hazardous Materials Disclosure Compliance 

 
Compliance with Permittee ordinances typically enforced by respective fire protection 
agency for the management of hazardous materials.  The Orange County, health care 
agencies, and/or other appropriate agencies (i.e. Department of Toxics Substances Control 
or Agricultural Department) are typically responsible for enforcing hazardous waste 
handling and disposal regulations. 
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N10 Uniform Fire Code Implementation 
 

Compliance with Article 80 of the Uniform Fire Code enforced by fire protection agency. 
 

 N11 Common Area Litter Control 
 

For industrial/commercial developments and for developments with POAs, the 
owner/POA shall be required to implement trash management and litter control procedures 
in the common areas aimed at reducing pollution of drainage water.  The owner/POA may 
contract with their landscape maintenance firms to provide this service during regularly 
scheduled maintenance, which should consist of litter patrol, emptying of trash receptacles 
in common areas, and noting trash disposal violations by tenants/homeowners or 
businesses and reporting the violations to the owner/POA for investigation. 

 
 N12 Employee Training 

 
Education program (see N1) as it would apply to future employees of individual businesses.  
Developer either prepares manual(s) for initial purchasers of business site or for 
development that is constructed for an unspecified use makes commitment on behalf of 
POA or future business owner to prepare. 

 
 N13 Housekeeping of Loading Docks 

 
Loading docks typically found at large retail and warehouse-type commercial and 
industrial facilities shall be kept in a clean and orderly condition through a regular 
program of sweeping and litter control and immediate cleanup of spills and broken 
containers.  Cleanup procedures should minimize or eliminate the use of water.  If 
washdown water is used, it must be at disposed of in an approved manner and not 
discharged to the storm drain system. If there are no other alternatives, discharge of non-
stormwater flow to the sanitary sewer may be considered only if allowed by the local 
sewering agency through a permitted connection. 

 
 N14 Common Area Catch Basin Inspection 

 
For industrial/commercial developments and for developments with privately maintained 
drainage systems, the owner is required to have at least 80 percent of drainage facilities 
inspected, cleaned and maintained on an annual basis with 100 percent of the facilities 
included in a two-year period [ cleaned] prior to the storm season, no later than October 
15th each year.  Drainage facilities include catch basins (storm drain inlets) detention 
basins, retention basins, sediment basins, open drainage channels and lift stations. 

 
 N15 Street Sweeping Private Streets and Parking Lots 

 
Streets and parking lots are required to be swept prior to the storm season, no later than 
October 15 each year. 
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 N16 Commercial Vehicle Washing 
 

This BMP Has Been Removed. 
 

 N17 Retail Gasoline Outlets 
 

Retail gasoline outlets (RGOs) are required to follow operations and maintenance best 
management practices shown in the California Stormwater Quality Association (CASQA, 
formerly California Stormwater Quality Task Force) Best Management Practice Guide for 
Retail Gasoline Outlets.  This document may be obtained by downloading from the 
CASQA website at http://www.stormwatertaskforce.org/swqtf/RGOGuide.htm or from 
forthcoming CASQA website. 
 

 
INCLUDE ROUTINE STRUCTURAL SOURCE CONTROL BMPs 
 
Provide Storm Drain System Stenciling and Signage 
 
Storm drain stencils are highly visible source control messages, typically placed directly 
adjacent to storm drain inlets.  The stencils contain a brief statement that prohibits the dumping 
of improper materials into the municipal storm drain system.  Graphical icons, either 
illustrating anti-dumping symbols or images of receiving water fauna, are effective 
supplements to the anti-dumping message.  Stencils and signs alert the public to the destination 
of pollutants discharged into stormwater. The following requirements shall be included in the 
project design and shown on the project plans: 
 
1. Provide stenciling or labeling of all storm drain inlets and catch basins, constructed or 

modified, within the project area with prohibitive language (such as: “NO DUMPING-
DRAINS TO OCEAN”) and/or graphical icons to discourage illegal dumping. 

 
2. Post signs and prohibitive language and/or graphical icons, which prohibit illegal 

dumping at public access points along channels and creeks within the project area. 
 
3. Maintain legibility of stencils and signs. 
 
Design Outdoor Hazardous Material Storage Areas To Reduce Pollutant Introduction 
 
Improper storage of materials outdoors may increase the potential for toxic compounds, oil and 
grease, fuels, solvents, coolants, wastes, heavy metals, nutrients, suspended solids, and other 
pollutants to enter the municipal storm drain system.  Where the plan of development includes 
outdoor areas for storage of hazardous materials that may contribute pollutants to the 
municipal storm drain system, the following stormwater BMPs are required: 
 
1. Hazardous materials with the potential to contaminate urban runoff shall either be: (1) 

placed in an enclosure such as, but not limited to, a cabinet, shed, or similar structure 
that prevents contact with runoff or spillage to the municipal storm drain system; or (2) 
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protected by secondary containment structures (not double wall containers) such as 
berms, dikes, or curbs. 

 
2. The storage area shall be paved and sufficiently impervious to contain leaks and spills. 
 
3. The storage area shall have a roof or awning to minimize direct precipitation and 

collection of stormwater within the secondary containment area. 
 
4. Any stormwater retained within the containment structure must not be discharged to 

the street or storm drain system. 
 
Location(s) of installations of where these preventative measures will be employed must be 
included on the map or plans identifying BMPs. 
 
Design Trash Storage Areas To Reduce Pollutant Introduction 
 
All trash container areas shall meet the following requirements (limited exclusion: detached 
residential homes): 
 
1. Paved with an impervious surface, designed not to allow run-on from adjoining areas, 

designed to divert drainage from adjoining roofs and pavements diverted around the 
area, screened or walled to prevent off-site transport of trash; and 

 
2. Provide attached lids on all trash containers that exclude rain, or roof or awning to 

minimize direct precipitation. 
 
3. Connection of trash area drains to the municipal storm drain system is prohibited. 
 
Use Efficient Irrigation Systems and Landscape Design 
 
Projects shall design the timing and application methods of irrigation water to minimize the 
runoff of excess irrigation water into the municipal storm drain system.  (Limited exclusion: 
detached residential homes.)  The following methods to reduce excessive irrigation runoff shall 
be considered, and incorporated on common areas of development and other areas where 
determined applicable and feasible by the Permittee: 
 
1. Employing rain shutoff devices to prevent irrigation after precipitation. 
 
2. Designing irrigation systems to each landscape area’s specific water requirements. 
 
3. Using flow reducers or shutoff valves triggered by a pressure drop to control water loss 

in the event of broken sprinkler heads or lines. 
 
4. Implementing landscape plan consistent with County Water Conservation Resolution or 

city equivalent, which may include provision of water sensors, programmable irrigation 
times (for short cycles), etc. 
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5. The timing and application methods of irrigation water shall be designed to minimize 
the runoff of excess irrigation water into the municipal storm drain system. 

 
6. Employing other comparable, equally effective, methods to reduce irrigation water 

runoff. 
 
7. Group plants with similar water requirements in order to reduce excess irrigation runoff 

and promote surface filtration.  Choose plants with low irrigation requirements (for 
example, native or drought tolerant species).  Consider other design features, such as: 

 
 Use mulches (such as wood chips or shredded wood products) in planter areas 

without ground cover to minimize sediment in runoff. 
 

 Install appropriate plant materials for the location, in accordance with amount of 
sunlight and climate, and use native plant material where possible and/or as 
recommended by the landscape architect. 
 

 Leave a vegetative barrier along the property boundary and interior watercourses, to 
act as a pollutant filter, where appropriate and feasible. 
 

 Choose plants that minimize or eliminate the use of fertilizer or pesticides to sustain 
growth. 

 
Protect Slopes and Channels 
 
Project plans shall include Source Control BMPs to decrease the potential for erosion of slopes 
and/or channels, consistent with local codes and ordinances and with the approval of all 
agencies with jurisdiction, e.g., the U.S. Army Corps of Engineers, the Regional Boards and the 
California Department of Fish and Game.  The following design principles shall be considered, 
and incorporated and implemented where determined applicable and feasible by the Permittee: 
 
1. Convey runoff safely from the tops of slopes. 
 
2. Avoid disturbing steep or unstable slopes. 
 
3. Avoid disturbing natural channels. 
 
4. Stabilize disturbed slopes as quickly as possible. 
 
5. Vegetate slopes with native or drought tolerant vegetation. 
 
6. Control and treat flows in landscaping and/or other controls prior to reaching existing 

natural drainage systems. 
 
7. Stabilize channel crossings as quickly as possible, and ensure that increases in runoff 

velocity and frequency caused by the project do not erode the channel. 
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8. Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts, 
conduits, or channels that enter unlined channels in accordance with applicable 
specifications to minimize erosion.  Energy dissipaters shall be installed in such a way as 
to minimize impacts to receiving waters. 

 
9. Onsite conveyance channels should be lined, where appropriate, to reduce erosion 

caused by increased flow velocity due to increases in tributary impervious area.  The 
first choice for linings should be grass or some other vegetative surface, since these 
materials not only reduce runoff velocities, but also provide water quality benefits from 
filtration and infiltration.  If velocities in the channel are large enough to erode grass or 
other vegetative linings, riprap, concrete soil cement or geo-grid stabilization may be 
substituted or used in combination with grass or other vegetation stabilization. 

 
10. Other design principles that are comparable and equally effective. 
 
INCORPORATE REQUIREMENTS APPLICABLE TO INDIVIDUAL PROJECT FEATURES: 
 
All projects, regardless of priority, shall adhere to each of the individual project category 
requirements that apply to the project (e.g., a restaurant would be required to incorporate the 
requirements for Equipment Wash Areas into the project design).  Where identified in Table 
7.II-4, the following requirements shall be incorporated into applicable priority projects.   
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Table 7.II-4 

Source Control and Site Design Stormwater BMP Selection Matrix 

Requirements Applicable to 
Individual Project Features (or 
Priority Project Categories) (2) 

Priority 
Project 

Category 

Source 
Control 
BMPs (1) 
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g Site Design BMPs (3) 

Detached 
Residential 

Development 
R       R C 

Attached 
Residential 

Development 
R   R    R C 

Commercial/ 
Industrial 

Development 
>100,000 ft2 

R R R R R R R R C 

Automotive 
Repair Shop R R R R  R R  C 

Restaurants R R    R  R C 

Hillside 
Development 

>5,000 ft2 
in SDRWQCB 

R       R C 

Hillside 
Development 

>10,000 ft2 

in SARWQCB 
R       R C 

Parking Lots R       R C 

Streets, 
Highways & 
Freeways 

R       R C 

 
R = Required; select BMPs as required from the applicable steps in Section 7.II-3.3.2 or equivalent. 
C = Consider and select one or more applicable BMPs 
(1) Required for all projects regardless of priority.  Refer to Section 7.II-3.3.2. 
(2) Priority project categories must apply specific stormwater BMP requirements, where applicable.  Projects are 

subject to the requirements of all priority project categories that apply. 
(3) Refer to Section 7.II-3.3.1. 
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Loading Dock Areas 
 
Loading/unloading dock areas shall include the following: 
 
1. Cover loading dock areas, or design drainage to preclude urban run-on and runoff. 
 
2. Direct connections to the municipal storm drain system from below grade loading docks 

(truck wells) or similar structures are prohibited.  Stromwater can be discharged 
through a permitted connection to the storm drain system with a Treatment Control 
BMP applicable to the use. 

 
3 Other features which are comparable and equally effective, that prevent unpermitted 

discharges to the municipal storm drain system. 
 
4. Housekeeping of loading docks shall be consistent with N13. 
 
Maintenance Bays 

 
Maintenance bays shall include the following: 
 
1. Repair/maintenance bays shall be indoors; or, designed to preclude urban run-on and 

runoff. 
 
2. Design a repair/maintenance bay drainage system to capture all wash water, leaks and 

spills.  Provide impermeable berms, drop inlets, trench catch basins, or overflow 
containment structures around repair bays to prevent spilled materials and wash-down 
waters from entering the storm drain system.  Connect drains to a sump for collection 
and disposal.  Direct connection of the repair/maintenance bays to the municipal storm 
drain system is prohibited.  If there are no other alternatives, discharge of non-
stormwater flow to the sanitary sewer may be considered only allowed by the local 
sewering agency through permitted connection. 

 
3. Other features which are comparable and equally effective, that prevent discharges to 

the municipal storm drain system without appropriate permits. 
 
Vehicle Wash Areas 

 
Projects that include areas for washing/steam cleaning of vehicles shall use the following: 
 
1. Self-contained or covered with a roof or overhang. 
 
2. Equipped with a wash racks constructed in accordance with the guidelines in 

Attachment C, and with the prior approval of the sewering agency (Note: Discharge 
monitoring may be required by the sewering agency). 

 
3. Equipped with a clarifier or other pretreatment facility. 
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4. If there are no other alternatives, discharge of non-stormwater flow to the sanitary sewer 

may be considered only allowed by the local sewering agency through permitted 
connection. 

 
5. Other features which are comparable and equally effective that prevent unpermitted 

discharges, to the municipal storm drain system. 
 
Outdoor Processing Areas 

 
Outdoor process equipment operations, such as rock grinding or crushing, painting or coating, 
grinding or sanding, degreasing or parts cleaning, landfills, waste piles, and wastewater and 
solid waste handling, treatment, and disposal, and other operations determined to be a 
potential threat to water quality by the Permittee shall adhere to the following requirements. 
 
1. Cover or enclose areas that would be the sources of pollutants; or, slope the area toward 

a sump that will provide infiltration or evaporation with no discharge; or, if there are no 
other alternatives, discharge of non-stormwater flow to the sanitary sewer may be 
considered only allowed by the local sewering agency through permitted connection  

 
2. Grade or berm area to prevent run-on from surrounding areas. 
 
3. Installation of storm drains in areas of equipment repair is prohibited. 
 
4. Other features which are comparable or equally effective, that prevent unpermitted 

discharges to the municipal storm drain system. 
 
5. Where wet material processing occurs (e.g. Electroplating), secondary containment 

structures (not double wall containers) shall be provided to hold spills resulting from 
accidents, leaking tanks or equipment, or any other unplanned releases (Note: If these 
are plumbed to the sanitary sewer, the structures and plumbing shall be in accordance 
with Section 7.II - 8, Attachment D, and with the prior approval of the sewering 
agency).  See also Section 7.II - 3.4.2, N10.  Design of secondary containment structures 
shall be consistent with “Design of Outdoor Material Storage Areas To Reduce Pollutant 
Introduction”. 

 
Some of these land uses (e.g. landfills, waste piles, wastewater and solid waste handling, 
treatment and disposal) may be subject to other permits including Phase I Industrial Permits 
that may require additional BMPs. 
 
Equipment Wash Areas 

 
Outdoor equipment/accessory washing and steam cleaning activities shall use the following: 
 
1. Be self-contained or covered with a roof or overhang. 
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2. Be equipped with a clarifier, grease trap or other pretreatment facility, as appropriate 
and discharge If there are no other alternatives, discharge of non-stormwater flow to the 
sanitary sewer may be considered only allowed by the local sewering agency through 
permitted connection to a sanitary sewer, through an approved connection. 

 
3. Other features which are comparable or equally effective that prevent unpermitted 

discharges to the municipal storm drain system. 
 
Fueling Areas 

 
Fuel dispensing areas shall contain the following: 
 
1. At a minimum, the fuel dispensing area must extend 6.5 feet (2.0 meters) from the corner 

of each fuel dispenser, or the length at which the hose and nozzle assembly may be 
operated plus 1 foot (0.3 meter), whichever is less. 

 
2. The fuel dispensing area shall be paved with Portland cement concrete (or equivalent 

smooth impervious surface). The use of asphalt concrete shall be prohibited. 
 
3. The fuel dispensing area shall have an appropriate slope (2% - 4%) to prevent ponding, 

and must be separated from the rest of the site by a grade break that prevents run-on of 
stormwater. 

 
4. An overhanging roof structure or canopy shall be provided.  The cover’s minimum 

dimensions must be equal to or greater than the area of the fuel dispensing area in #1 
above.  The cover must not drain onto the fuel dispensing area and the downspouts 
must be routed to prevent drainage across the fueling area.  The fueling area shall drain 
to the project’s Treatment Control BMP(s) prior to discharging to the municipal storm 
drain system.  

 
Hillside Landscaping 

 
Hillside areas that are disturbed by project development shall be landscaped with deep-rooted, 
drought tolerant plant species selected for erosion control, satisfactory to the Permittee. 
 
Wash Water Controls For Food Preparation Areas 

 
Food establishments (per State Health & Safety Code 27520) shall have either contained areas, 
sinks, each with sanitary sewer connections for disposal of wash waters containing kitchen and 
food wastes.  If located outside, the contained areas, sinks shall also be structurally covered to 
prevent entry of stormwater.  Adequate signs shall be provided and appropriately placed 
stating the prohibition of discharging of washwater to the storm drain system. 
 
Community Car Wash Racks 

 
In complexes larger than 100 dwelling units where car washing is allowed, a designated car 
wash area that does not drain to a storm drain system shall be provided for common usage. 
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Wash waters from this area may be directed to the sanitary sewer (in accordance with 
Attachment C, and with the prior approval of the sewering agency); to an engineered 
infiltration system; or to an equally effective alternative.  Pre-treatment may also be required.  
Signage shall be provided prohibiting discharges of washwater outside of the designated area. 
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7.II - 3.3.3 Selection of Regional or Project–Based Approach to Treatment Control BMPs 
 
Regional and/or watershed management programs that address runoff from New 
Development/Significant Redevelopment are encouraged to be considered as alternatives to 
Project WQMPs within the Santa Ana Regional Board permit area. Under certain conditions 
within the San Diego Regional Board permit area, offsite controls can also be considered. It is 
anticipated that individual or groups of Permittees will approve regional or watershed 
programs that will be utilized within their respective jurisdictions. Regional or watershed 
programs are meant to provide comprehensive water quality solutions for the new 
development or significant projects they are meant to serve. To this end, all BMPs applicable to 
individual projects served by the approved regional or watershed program as well as details of  
applicable Site Design BMPs and offsite ( as well as any on-site) Treatment Control BMPs will 
be predetermined in the approved regional or watershed program 
 
A project may be approved based upon reliance on a Regional or Watershed Program approach 
if the following criteria are met: 
 

 The project incorporates all appropriate routine Source Control BMPs and any applicable 
Site Design BMPs. 

 
 The regional program incorporates Treatment Control BMPs that are sized to treat at a 

minimum the volume or flow for the water quality design storm for the runoff from the 
project and other new development or significant redevelopment projects served by the 
regional or watershed BMP(s) as determined by the planning for the regional/watershed 
program.  The water quality design storm runoff volume or flow obligation for project 
participation in the regional/watershed program may be reduced based on the 
incorporation of any Site Design BMPs that offset treatment requirements for pollutants of 
concern. 

 
 An implementation plan is identified including funding, timing, ability to implement and 

responsible parties.  The implementation plan can rely on an adopted Regional/Watershed 
Master Plan.  If a project is in a watershed where a Regional/Watershed Program can be 
considered or has already been adopted, the Project WQMP will describe or reference the 
Regional/Watershed Program and describe how the project will participate in or contribute 
to the program.  The implementation plan will also identify an appropriate level of either 
project-specific monitoring or coordination with regional monitoring programs. 

 
 One or more Permittees may have conducted and adopted a master plan to determine 

where on-site and community-wide facilities are appropriate.  Where it is determined by the 
Permittees that on-site facilities are necessary, each Permittee would either define the 
performance standards to be consistent with or more stringent than this Model WQMP.  
When regional /watershed treatment controls are determined to be most practical, the 
developer may need to construct these facilities (for larger development projects), or pay a 
share of these facilities’ cost through an equitable fee-in-lieu-of method.  It is therefore 
important to establish an overall performance standard to allow the developer to select the 
appropriate Treatment Control BMPs given site conditions, costs, and performance. 
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When deciding to implement a regional or watershed management program, specific 
performance criteria should be evaluated.  These performance criteria are listed as follows: 
 

 The degree of pollution control provided under typical operating conditions. 
  

 Variability of efficiency from pollutant to pollutant 
 

 Variability of efficiency with storm characteristics 
 

 The effect of design variables on performance 
 

 Stability of efficiency over time 
 

 Effectiveness relative to other BMPs 
 

 Reduction of toxicity 
 

 Improvement in, or protection of, downstream biotic communities 
 

 Potential downstream negative impacts 
 
Several factors affect whether a regional/watershed or project-based (on-site) structural 
approach is more feasible.  Among these are removal effectiveness, cost, maintenance and 
construction timing: 
 
Pollutant Removal Effectiveness 
 
A variety of pollutant removal methods have been utilized in BMP monitoring studies to 
evaluate efficiency.  The following are six methods typically used by investigators: 
 

 Efficiency ratio 
 

 Summation of loads 
 

 Regression of loads 
 

 Mean concentration 
 

 Efficiency of individual storm loads 
 

 Reference watersheds and before/after studies 
 
Equations and example calculations are provided in the ASCE/EPA Technical Memorandum 
titled “Development of Performance Measures”, which can be found in Attachment D of this 
Exhibit. 
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Cost 
 
As with the selection of all BMPs, cost effectiveness is an important criterion to consider.  When 
evaluating regional/watershed programs, it must be determined who will be responsible for 
funding the construction and/or upkeep of the regional/watershed control measures. 
 
It is often most cost effective to utilize an existing treatment control near the development site.  
For instance, many Treatment Control BMPs can be incorporated into regional flood control 
detention/retention facilities with modest design refinements, and limited increased land 
requirements and cost.  However, this type of alternative should be reviewed by the Orange 
County Flood Control District to check that both flood control and pollution control objectives 
are met. 
 
Other potential issues that may affect cost include filling, dredging, and streambed alteration 
conditions; in which case, the project should be reviewed by the Army Corps of Engineers, the 
Regional Board, and the Department of Fish and Game. 
 
Maintenance 
 
Proper maintenance is crucial for all BMPs.  It is necessary to clearly state who will be 
responsible for the maintenance and upkeep of the regional/watershed Treatment Control 
BMPs, as the responsible party in a regional/watershed program is not as apparent as with an 
on-site treatment control. 
 
Construction Timing 
 
Participation in a regional or watershed program may be approved provided construction of 
the regional/watershed structural Treatment Control BMP is completed (or an equivalent 
temporary alternative is put in place) prior to the post-construction use of the 
regional/watershed BMP by the new development or significant redevelopment project being 
approved.  The regional/watershed BMPs shall only be required to have capacity to treat the 
dependent developments or phases of development that are in use. 
 
Interim stormwater BMPs that provide equivalent or greater treatment than is required by the 
Model WQMP may be implemented until each regional/watershed Treatment Control BMP is 
operational.  If interim BMPs are selected, the BMPs shall remain in use until permanent BMPs 
are operational. 
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7.II - 3.3.4 Treatment Control BMPs 
 
Minimizing a development’s detrimental effects on water quality can be most effectively 
achieved using a combination of Site Design, Source Control and Treatment Control BMPs.  
Where projects have been designed to reduce, the introduction of anticipated pollutants of 
concern that may result in significant impacts to the receiving waters through the 
implementation of Site Design and Source Control stormwater BMPs, the development may still 
have the potential for pollutants of concern to enter the municipal storm drain system or 
receiving waters. 
 
Where acceptable regional or watershed management programs are available within the 
downstream watershed to address the pollutants of concern from new development and 
significant redevelopment, a project may participate in a regional or watershed program 
provided the program meets the criteria discussed in Section 7.II - 3.3.3.  Otherwise, Priority 
Projects shall be designed to remove pollutants of concern from the municipal storm drain 
system through the incorporation and implementation of Treatment Control BMPs. 
 
In meeting the requirements in this section, Priority Projects shall implement a single or 
combination of stormwater treatment BMPs that will remove anticipated pollutants of concern, 
as identified by the procedure in Section 7.II - 3.2, in site runoff.  Treatment Control BMPs must 
be implemented unless a waiver is granted to the project by the Permittee, based on the 
infeasibility of any Treatment Control BMP (see Section 7.II – 6.0). 
 
QUANTITY DESIGN STANDARD FOR TREATMENT CONTROL BMPs 
 
All Priority Projects shall design, construct and implement structural Treatment Control BMPs 
that meet the design standards of this section, unless specifically exempted by the limited 
exclusions listed at the end of this section or the project is participating in an acceptable regional 
or watershed management program.  Structural Treatment Control BMPs required by this 
section shall be operational prior to the use of any dependent development, and shall be located 
and designed in accordance with the requirements here in this section. 
 
Unlike flood control measures that are designed to handle peak flows, stormwater Treatment 
Control BMPs are designed to treat the more frequent, lower-flow storm events, or the first 
flush portions of runoff from larger storm events (typically referred to as the first-flush events).  
Small, frequent storm events represent most of the total average annual rainfall for the area.  
The flow and volume from such small events is targeted for treatment.  There is marginal water 
quality benefit gained by sizing treatment facilities to handle flows or volumes greater than the 
ones generated by small events. 
 
The primary control strategy for designing Treatment Control BMPs is to treat the Stormwater 
Quality Design Flow (SQDF) or the Stormwater Quality Design Volume (SQDV) of the 
stormwater runoff.  Table 7.II-5 lists BMPs along with the basis of design, SQDF or SQDV, to be 
used for designing the BMP.  Attachment A to this Exhibit provides detailed guidance and tools 
for determining the SQDV and SQDF for a project. 
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Table 7.II-5 Basis of Design for Treatment Control BMPs 

Treatment Control BMP Design Basis  

Vegetated (Grass) Strips 

Vegetated (Grass) Swales 

Proprietary Control Measures 

SQDF 

Dry Detention Basin 

Wet Detention Basin 

Constructed Wetland 

Detention Basin/Sand Filter 

Porous Pavement Detention 

Porous Landscape Detention 

Infiltration Basin 

Infiltration Trench 

Media Filter 

Proprietary Control Measures 

SQDV 

 
Stormwater Quality Design Volume (SQDV) 
 
Volume-based BMPs shall be designed to mitigate (infiltrate, filter, or treat) either: 
 
1. The volume of runoff produced from a 24-hour 85th percentile storm event, as 

determined from the local historical rainfall record; 
 
2. The volume of runoff produced by the 85th percentile 24-hour runoff event, determined 

as the maximized capture urban runoff volume for the area, from the formula 
recommended in Urban Runoff Quality Management, WEF Manual of Practice No. 23/ 
ASCE Manual of Practice No. 87, (1998); or 

 
3. The volume of annual runoff based on unit basin storage volume, to achieve 90 percent 

or more volume treatment by the method recommended in California Stormwater Best 
Management Practices Handbook – Industrial/ Commercial, (1993), or 
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4. The volume of runoff, as determined from the local historical rainfall record, that 
achieves approximately the same reduction in pollutant loads and flows as achieved by 
mitigation of the 85th percentile 24-hour runoff event,6 

 
OR 
 
Stormwater Quality Design Flow (SQDF) 
 
Flow-based BMPs shall be designed to mitigate (infiltrate, filter, or treat) either: 
 
1. The maximum flow rate of runoff produced from a rainfall intensity of 0.2 inch of 

rainfall per hour for each hour of a storm event; or 
 
2. The maximum flow rate of runoff produced by the 85th percentile hourly rainfall 

intensity, as determined from the local historical rainfall record, multiplied by a factor of 
two; or 

 
3. The maximum flow rate of runoff, as determined from the local historical rainfall record, 

that achieves approximately the same reduction in pollutant loads and flows as achieved 
by mitigation of the 85th percentile hourly rainfall intensity multiplied by a factor of 
two. 

 
Limited Exclusions: 
 
1. Proposed restaurants, where the land area for development or redevelopment is less 

than 5,000 square feet, are excluded from the Treatment Control BMP and numerical 
sizing criteria requirements. 

 
2. Where significant redevelopment results in an increase of less than 50 percent of the 

impervious surfaces of a previously existing development, and the existing development 
was not subject to Project WQMP requirements, the Treatment Control BMP and 
numeric sizing criteria discussed in this section apply only to the addition, and not to 
the entire development. 

 
SELECTION OF TREATMENT CONTROL BMPs 
 
1. To select a structural Treatment Control BMP, each Priority Project shall compare the list 

of pollutants for which the downstream receiving waters are impaired (if any), with the 
pollutants anticipated to be generated by the project (as identified in Table 7.II-2). 

                                                 
6 This volume is not a single volume to be applied to all of Orange County.  The size of the 85th percentile storm event is 

different for various parts of the County.  The Permittees may calculate the 85th percentile storm event for each of their 
jurisdictions using local rain data pertinent to their particular jurisdiction (the 0.8 inch standard is a rough average for the 
County and should only be used where appropriate rain data is not available).  In addition, isopluvial maps may be used to 
extrapolate rainfall data to areas where insufficient data exists in order to determine the volume of the local 85th percentile 
storm event in such areas.  Where the Permittees will use isopluvial maps to determine the 85th percentile storm event in 
areas lacking rain data, the Permittees shall describe their method for using isopluvial maps in their Local Implementation 
Plan prepared as Appendix A of the 2003 DAMP. 
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Any pollutants identified by Table 7.II-2, which are also causing a Clean Water Act 
section 303(d) impairment of receiving waters of the project, shall be considered primary 
pollutants of concern.  Priority Projects shall select a single or combination of 
stormwater Treatment Control BMPs, which address the particular primary pollutant(s) 
of concern. The Treatment Control BMP Selection Matrix (Table 7.II-6) should be used 
as a guide to assist in the selection of BMPs. BMPs are indicated in Table A.II-6 that are 
presumed to be adequate to address their specific pollutant(s) of concern, as these BMPs 
have been shown to have either medium or high effectiveness in removing these 
particular pollutants.  The selected Treatment Control  BMP(s) will address other 
pollutants in addition to the primary pollutant(s) as shown in Table A.II-6. 
 
If during the CEQA process a more refined evaluation of the project identifies that 
impacts on receiving waters may not be significant and that the project will not cause 
further exceedance of water quality objectives related to the pollutant(s) for which the 
receiving water is impaired, the project shall not be required to use pollutants-specific 
treatment BMP(s) but may use any Treatment Control BMP or combination of 
stormwater Treatment Control BMPs that are designed to mitigate pollution. 

 
2. Priority Projects that are not anticipated to generate a primary pollutant of concern, shall 

select a single or combination of stormwater Treatment Control BMPs from Table 7.II-6, 
that are designed to be effective in reducing pollutants of concern. 

 
3. Alternative stormwater Treatment Control BMPs not identified in Table 7.II-6 may be 

approved at the discretion of the Permittee, provided the alternative Treatment Control 
BMP is as effective in removal of pollutants of concern as other feasible BMPs listed in 
Table 7.II-6. 

 
LOCATE TREATMENT CONTROL BMPs NEAR POLLUTANT SOURCES 
 
Project-based (on-site) structural Treatment Control BMPs should be implemented close to 
pollutant sources to minimize costs and maximize pollutant removal prior to runoff entering 
receiving waters.  Such Treatment Control BMPs may be located on- or off-site, used singly or in 
combination, or shared by multiple new developments, pursuant to the following requirements: 
 
1. All structural Treatment Control BMPs shall be located so as to infiltrate, filter, and/or 

treat the required runoff volume or flow prior to its discharge to any receiving water.  
 
2. Multiple post-construction structural Treatment Control BMPs for a single Priority 

Project shall collectively be designed to comply with the design standards of this section; 
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Table 7-II-6 
Treatment Control BMP Selection Matrix (1) 

Treatment Control BMP Categories 

Pollutant of Concern 
Biofilters Detention 

Basins 
Infiltration 
Basins (2) 

Wet Ponds 
or Wetlands Filtration 

Hydrodynamic 
Separator 
Systems (3) 

Sediment Turbidity H/M H/M H/M H/M H/M H/M 

Nutrients L H/M H/M H/M 
 

H/M L 

Organic Compounds U U U U 
 

H/M L 

Trash & Debris L 
 

H/M U U 
 

H/M H/M 

Oxygen Demanding 
Substances L 

 
H/M 

 
H/M H/M 

 
H/M L 

Bacteria & Viruses U U 
 

H/M U 
 

H/M L 

Oil & Grease H/M H/M U U 
 

H/M L/M 

Pesticides (non-soil 
bound) U U U U U L 

(1) Cooperative periodic performance assessment may be necessary. This Treatment Control BMP table will be updated 
as needed and as knowledge of stormwater treatment BMPs improves. 

(2) Including trenches and porous pavement. 
(3) Also known as hydrodynamic devices and baffle boxes. 
L: Low removal efficiency 
H/M: High or medium removal efficiency 
U: Unknown removal efficiency 
Sources: Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters (1993), National 
Stormwater Best Management Practices Database (2001), and Guide for BMP Selection in Urban Developed Areas (2001). 

 
Biofilters include: 
 

 Grass swales 
 Grass strips 
 Wetland vegetation swales 
 Bioretention 

 
Detention Basins include: 
 

 Extended/dry detention basins with grass lining 
 Extended/dry detention basins with impervious 

lining 
 
Infiltration Basins include: 
 

 Infiltration basins 
 Infiltration trenches 

 
Wet Ponds and Wetlands include: 
 

 Wet ponds (permanent pool) 
 Constructed wetlands 

 
Filtration Systems include: 
 

 Media filtration 
 Sand filtration 

 
Hydrodynamic Separation Systems include: 
 

 Swirl Concentrators 
 Cyclone Separators 
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3. Shared stormwater Treatment Control BMPs shall be operational prior to the use of any 
dependent development or phase of development.  The shared BMPs shall only be 
required to treat the dependent developments or phases of development that are in use; 

 
4. Interim stormwater Treatment Control BMPs that provide equivalent or greater 

treatment than is required by this section may be implemented by a dependent 
development until each shared BMP is operational.  If interim BMPs are selected, the 
BMPs shall remain in use until permanent BMPs are operational. 

 
For projects participating in a regional or watershed program in lieu of project-based BMPs, the 
BMPs must be located in accordance with the approved regional or watershed BMP program. 
 
RESTRICTIONS ON USE OF INFILTRATION BMPS 
 
Grading permits may limit or prohibit the use of infiltration BMPs in hillside or other special 
situations where slope stability and subsurface stability are of concern. Over time, infiltration 
may affect pre or post-development subsurface conditions, creating potential for instability. 
 
It is also important to note that any drainage feature that infiltrates runoff poses some risk of 
potential groundwater contamination.  Three factors significantly influence the potential for 
urban runoff to contaminate ground water.  They are (i) pollutant mobility, (ii) pollutant 
abundance in urban runoff, (iii) and soluble fraction of pollutant. The risks associated with 
groundwater infiltration can be managed by: 
 

 Designing landscape drainage features so that they promote infiltration of runoff, but do not 
inject runoff so that it bypasses the natural processes of filtering and transformation that 
occur in the soil.  Taking reasonable steps to prevent the illegal discharge of wastes to 
drainage systems. 

 
In general, designs that disperse runoff over landscaped areas or through permeable 
surfaces are the most effective, easiest to maintain and have the lowest initial cost.  These 
designs also minimize the risk of illegal disposal because the surface is visible and the 
infiltration rate per unit area is relatively low. 

 
 For some sites, it may be feasible to use detention basins to infiltrate additional runoff in a 

more compact area, but the designer must consider the potential for illegal disposal of 
chemical spills. Detention basins should not drain to, or be located near, work areas where 
wash-water or liquid wastes are generated of where hazardous chemicals are stored.  
Detention basins should be clearly marked with “no dumping” signs and should be 
inspected regularly. 

 
 The Orange County Groundwater Basin and the San Juan Groundwater Basin are the 

primary managed drinking water basins for the county residents and must be protected as a 
source of safe drinking water.  The Orange County Water District (OCWD) and the San Juan 
Basin Authority (SJBA) are the agencies responsible for managing the Orange County 
Groundwater Basin and the San Juan Groundwater Basin.  Planning and possible 
implementation of infiltration facilities must always be coordinated with OCWD and SJBA 
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to make sure that proposed solutions to stormwater quality do not cause groundwater 
quality problems. 

 
 The risk of contamination of groundwater may be reduced by pretreatment of urban runoff.  

A discussion of limitations and guidance for infiltration practices is contained in Potential 
Groundwater Contamination from Intentional and Non-Intentional Stormwater Infiltration, 
Report No. EPA/600/R-94/051, USEPA (1994). 

 
To protect groundwater quality, each Permittee shall apply restrictions to the use of any 
Treatment Control BMPs that are designed to primarily function as infiltration devices (such as 
infiltration trenches and infiltration basins).  As additional ground water basin data is obtained, 
Permittees, in coordination with OCWD and SJBA, may develop additional restrictions on the 
use of any BMPs that allow incidental infiltration. 
 
At a minimum, use of structural Treatment Control BMPs that are designed to primarily 
function as infiltration devices shall meet the following conditions7: 
 
1. Use of structural infiltration treatment BMPs shall not cause or contribute to an 

exceedance of groundwater water quality objectives. 
 
2. Pollution prevention and Source Control BMPs shall be implemented at a level 

appropriate to protect groundwater quality at sites where infiltration structural 
Treatment Control BMPs are to be used. 

 
3. Structural infiltration Treatment Control BMPs shall not cause a nuisance or pollution, 

as defined in Water Code Section 13050. 
 
4. Urban runoff from commercial developments shall undergo pretreatment to remove 

both physical and chemical contaminants, such as sedimentation or filtration, prior to 
infiltration. 

 
5. All dry weather flows shall be diverted from infiltration devices except for those non-

stormwater discharges authorized pursuant to 40 CFR 122.26(d)(2)(iv)(B)(1): diverted 
stream flows, rising ground waters, uncontaminated ground water infiltration [as 
defined at 40 CFR 35.2005(20)] to municipal storm drain systems, uncontaminated 
pumped ground water, foundation drains, springs, water from crawl space pumps, 
footing drains, air conditioning condensation, flow from riparian habitats and wetlands, 
water line flushing, landscape irrigation, discharges from potable water sources other 
than water main breaks, irrigation water, individual residential car washing, and 
dechlorinated swimming pool discharges. 

 
6. The vertical distance from the base of any infiltration structural Treatment Control BMP 

to the seasonal high groundwater mark shall be at least 10 feet or as determined on an 
individual, site-specific basis by the Permittee.  Where groundwater does not support 

                                                 
7 These conditions do not apply to structural Treatment Control BMPs which allow incidental infiltration and are not designed to 
primarily function as infiltration devices (such as grassy swales, detention basins, vegetated buffer strips, constructed wetlands, etc.) 
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beneficial uses, this vertical distance criterion may be reduced, provided groundwater 
quality is maintained.  Reduction of vertical criterion should always be coordinated with 
OCWD and SJBA 

 
7. The soil through which infiltration is to occur shall have physical and chemical 

characteristics (such as appropriate cation exchange capacity, organic content, clay 
content, and infiltration rate) that are adequate for proper infiltration durations and 
treatment of urban runoff for the protection of groundwater beneficial uses. 

 
8. Infiltration structural Treatment Control BMPs shall not be used for areas of industrial 

or light industrial activity; areas subject to high vehicular traffic (25,000 or greater 
average daily traffic on main roadway or 15,000 or more average daily traffic on any 
intersecting roadway); automotive repair shops; car washes; fleet or RV storage areas 
(bus, truck, etc.); nurseries; and other high threat to water quality land uses and 
activities as designated by each Permittee in their Local Implementation Plan (see 
Appendix A, 2003 DAMP). 

 
9. The horizontal distance between the base of any infiltration structural Treatment Control 

BMP and any water supply wells shall be 100 feet or as determined on an individual, 
site-specific basis by the Permittee. 

 
10. Any entity that implements a structural infiltration Treatment Control BMP shall be 

required to mitigate any groundwater contamination caused by the infiltration system. 
 
Where infiltration Treatment Control BMPs are authorized, their performance shall be 
evaluated for impacts on groundwater quality.  In developing the local WQMPs, Permittees 
may develop additional restrictions on the use of Treatment Control BMPs that are designed to 
primarily function as infiltration devices.  Permittees under the San Diego Regional Board  shall 
consider Permit Section D.1.g. requirements to control the contribution of pollutants from one 
portion of the watershed to another portion of the watershed through interagency agreements 
among the Permittees.  In those instances where a Permittee determined that implementation of 
proposed infiltration Treatment Control BMPs within their jurisdiction has a potential impact to 
groundwater quality in another jurisdiction, Permittees may include a notification requirement 
be placed upon those proposing such use in addition to the above protection measures. 
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7.II - 4.0 NON-PRIORITY PROJECTS 
 
Non-Priority Projects for new development or significant redevelopment covered under this 
program shall perform the following steps for Project WQMP preparation using a process 
similar to described for Priority Projects: 
 

 Incorporate all applicable Source Control BMPs (routine non-structural and routine 
structural, including requirements applicable to individual project features).  See Section 
7.II-3.3.2 for more details. 

 
 Consider Site Design BMPs 

 
All non-priority new development and significant redevelopment projects shall consider, 
and incorporate and implement Site Design BMPs, where determined applicable and 
feasible during the site planning and approval process.  See Section 7.II-3.3.1 for details. 

 
7.II - 5.0 PROVIDE PROOF OF ONGOING STORMWATER BMP MAINTENANCE 
 
The Permittees shall not accept stormwater structural BMPs as meeting the WQMP 
requirements standard, unless an O&M Plan is prepared (see DAMP Section 7.6.6) and a 
mechanism is in place that will ensure ongoing long-term maintenance of all structural and 
non-structural BMPs.  This mechanism can be provided by the Permittee or by the project 
proponent.  As part of project review, if a project proponent is required to include interim or 
permanent structural and non-structural BMPs in project plans, and if the Permittee does not 
provide a mechanism for BMP maintenance, the Permittee shall require that the applicant 
provide verification of maintenance requirements through such means as may be appropriate, 
at the discretion of the Permittee, including, but not limited to covenants, legal agreements, 
maintenance agreements, conditional use permits and/or funding arrangements. 
 
7.II - 5.1 Maintenance Mechanisms 
 
1. Public entity maintenance: The Permittee may approve a public or acceptable quasi-

public entity (e.g., the County Flood Control District, or annex to an existing assessment 
district, an existing utility district, a state or federal resource agency, or a conservation 
conservancy) to assume responsibility for operation, maintenance, repair and 
replacement of the BMP.  Unless otherwise acceptable to individual Permittees, public 
entity maintenance agreements shall ensure estimated costs are front-funded or reliably 
guaranteed, (e.g., through a trust fund, assessment district fees, bond, letter of credit or 
similar means).  In addition, the Permittees may seek protection from liability by 
appropriate releases and indemnities. 

 
The Permittee shall have the authority to approve stormwater BMPs proposed for 
transfer to any other public entity within its jurisdiction before installation.  The 
Permittee shall be involved in the negotiation of maintenance requirements with any 
other public entities accepting maintenance responsibilities within their respective 
jurisdictions; and in negotiations with the resource agencies responsible for issuing 
permits for the construction and/or maintenance of the facilities.  The Permittee must be 
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identified as a third party beneficiary empowered to enforce any such maintenance 
agreement within their respective jurisdictions. 

 
2. Project proponent agreement to maintain stormwater BMPs:  The Permittee may enter 

into a contract with the project proponent obliging the project proponent to maintain, 
repair and replace the stormwater BMP as necessary into perpetuity.  Security or a 
funding mechanism with a “no sunset” clause may be required. 

 
3. Assessment districts:  The Permittee may approve an Assessment District or other 

funding mechanism created by the project proponent to provide funds for stormwater 
BMP maintenance, repair and replacement on an ongoing basis.  Any agreement with 
such a District shall be subject to the Public Entity Maintenance Provisions above. 

 
4. Lease provisions:  In those cases where the Permittee holds title to the land in question, 

and the land is being leased to another party for private or public use, the Permittee may 
assure stormwater BMP maintenance, repair and replacement through conditions in the 
lease. 

 
5. Conditional use permits:  For discretionary projects only, the Permittee may assure 

maintenance of stormwater BMPs through the inclusion of maintenance conditions in 
the conditional use permit.  Security may be required. 

 
6. Alternative mechanisms:  The Permittee may accept alternative maintenance 

mechanisms if such mechanisms are as protective as those listed above. 
 
7.II - 5.2 Permit Closeout Requirements  
 
For discretionary projects, the Permittee-approved method of stormwater BMP maintenance 
shall be incorporated into the project's permit, and shall be consistent with permits issued by 
resource agencies, if any.  Just as with all other aspects of a project’s approved plans and 
designs, the Permittees will make a determination that all requirements of the Project WQMP 
have been satisfactorily completed prior to closeout of permits and issuance of certificates of use 
and occupancy (see DAMP Section 7.6.6).  
 
For projects requiring only ministerial permits, the Permittee-approved method of stormwater 
BMP maintenance shall be shown on the project plans before the issuance of any ministerial 
permits. Verification will occur similar to discretionary projects. 
 
In all instances, the project proponent shall provide proof of execution of a Permittee-approved 
method of maintenance, repair, and replacement  (O&M Plan – See Section 5.3) before the 
issuance of construction approvals, permit closeout and issuance of certificates of use and 
occupancy.  Permittees carrying out public projects that are not required to obtain permits shall 
be responsible for ensuring that a Permittee-approved method of stormwater BMP maintenance 
repair and replacement is executed prior to the completion of construction.  For all properties, 
the verification mechanism will include the project proponent's signed statement, as part of the 
project application, accepting responsibility for all structural BMP maintenance, repair and 
replacement, until a Permittee-approved entity agrees to assume responsibility for structural 
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BMP maintenance, repair and replacement or an alternative mechanism is approved by the 
Permittee regarding maintenance, repair and replacement of the structural BMP. 
 
7.II - 5.3 Maintenance Requirements 
 
1. Operation & Maintenance (O&M) Plan:  The Permittee shall ensure that a copy of an 

Operation & Maintenance (O&M) plan, prepared by the project proponent satisfactory 
to the Permittee, is received prior to permit closeout and the issuance of certificates of 
use and occupancy. The O&M Plan describes the designated responsible party to 
manage the stormwater BMP(s), employee's training program and duties, operating 
schedule, maintenance frequency, routine service schedule, specific maintenance 
activities, copies of resource agency permits, and any other necessary activities.  At a 
minimum, maintenance agreements shall require the inspection and servicing of all 
structural BMPs on an annual basis.   

 
The project proponent or Permittee-approved maintenance entity shall complete and 
maintain O&M forms to document all maintenance requirements.  Parties responsible 
for the O&M plan shall retain records for at least 5 years.  These documents shall be 
made available to the Permittee for inspection upon request at any time. 

 
2. Access Easement/Agreement:  As part of the maintenance mechanism selected above, 

the Permittee shall require the inclusion of a copy of an executed access easement that 
shall be binding on the land throughout the life of the project, until such time that the 
stormwater BMP requiring access is replaced, satisfactory to the Permittee. 

 
 
7.II - 6.0 WAIVER OF STRUCTURAL TREATMENT BMP REQUIREMENTS 
 
Permittees may provide for a Priority Project to be waived from the requirement of 
implementing structural Treatment Control BMPs (see Section 7.II - 3) if infeasibility can be 
established.  A Permittee shall only grant a waiver of infeasibility when all available structural 
treatment BMPs have been considered and rejected as infeasible.  The burden of proof is on the 
project proponent to demonstrate that all available measures are infeasible.  Permittees shall 
notify the Executive Officer of the appropriate Regional Board by Certified Mail (with Return 
Receipt) within five (5) days of each waiver issued and a copy of the waiver documentation 
shall include the name of the person granting each waiver and a copy of the Project WQMP. 
 
Waivers may only be granted for structural Treatment Control BMP and structural Treatment 
Control BMP sizing requirements.  Priority Projects, whether or not granted a waiver, may not 
cause or contribute to an exceedance of water quality objectives.  Pollutants in runoff from 
projects granted a waiver must still be reduced through the use of Source Control and 
consideration of Site Design BMPs.  
 
In considering a waiver the Permittees should review the CEQA documentation for the project 
to identify whether a significant unmitigatable impact was identified that was subject to a 
statement of overriding considerations. 
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Each Permittee that implements a waiver program may, at its option, also develop a WQMP 
waiver impact fee program to require project proponents who have received waivers to transfer 
the savings in cost, or a proportionate share thereof, as determined by the Permittee, to a 
stormwater mitigation fund.  Each Permittee shall notify the Regional Board if a WQMP waiver 
impact fee program is developed pursuant to this Model WQMP.  Further, details for any 
WQMP waiver impact fee program may be set out in the Local Implementation Plan (DAMP 
Appendix A), or in supplemental submissions if multiple Permittees establish a joint mitigation 
fund program for a region or watershed. 
 
This Model WQMP does not preclude Permittees or groups of Permittees from imposing any 
other fees or charges on development projects that are permitted by law, or from managing or 
expending the monies received from such non-WQMP programs in any manner authorized by 
law. 
 
7.II - 7.0 ALTERNATIVE APPROACHES FOR TREATMENT CONTROLS 
 
7.II - 7.1 Site Design Stormwater Treatment Credits 
 
Any Permittee may develop and submit for public review and Regional Board approval, a 
regional Model Site Design Stormwater Treatment Credits program that allows reductions in 
the volume or flow of stormwater that must be captured or treated on a project in return for the 
inclusion of specified project design features in the project.  The Model Site Design Stormwater 
Treatment Credits program shall be deemed part of this Model WQMP following Regional 
Board approval. 
 
Any such model program shall specify the conditions under which project proponents can be 
credited for the use of Site Design BMPs and low impact development techniques that can 
reduce the volume of stormwater runoff, preserve natural areas, and minimize the pollutant 
loads generated and potentially discharged from the site.  Any Site Design Stormwater 
Treatment Credits program implemented by a Permittee within its jurisdiction shall be 
consistent and compliant with this model approved by the Regional Board. 
 
7.II – 8.0 RESOURCES AND REFERENCES 
 
A list of resources for information is provided in Attachment B. 
 

0046340



 

Orange County Stormwater Program 7-II-45 March 1, 2003 
Model Water Quality Management Plan   

ATTACHMENT A 
 
DESIGN OF TREATMENT CONTROL BMPs USING THE STORMWATER QUALITY 
DESIGN FLOW (SQDF) OR THE STORMWATER QUALITY DESIGN VOLUME (SQDV) 
 
Unlike flood control measures that are designed to handle peak flows, stormwater Treatment 
Control BMPs are designed to treat the more frequent, lower-flow storm events, or the first 
flush portions of runoff from larger storm events (typically referred to as the first-flush events).  
Small, frequent storm events represent most of the total average annual rainfall for the area.  
The flow and volume from such small events is targeted for treatment. 
 
The primary control strategy for designing Treatment Control BMPs is to treat the Stormwater 
Quality Design Flow (SQDF) or the Stormwater Quality Design Volume (SQDV) of the 
stormwater runoff.  This section explains how to calculate the SQDF or the SQDV of the 
stormwater runoff.  In addition, Treatment Control BMPs must be designed to safely convey or 
bypass peak design storms. 
 
Hydrology/Hydraulics 
 
Hydrologic calculations for determining peak design storm flows in Orange County shall be in 
accordance with the latest edition of the Orange County Hydrology Manual produced in 
January 1986, together with the procedure set forth herein.  Where jurisdictions within Orange 
County have approved alternative hydrologic calculation methods, the alternative methods 
may be utilized if they have been approved by the jurisdiction for use in design of flow-based 
stormwater quality BMPs. 
 
The Orange County Hydrology Manual requires that storm drains with tributary areas of less 
than 640 acres be designed for a minimum of 10-year frequency below the top of the curb 
elevation using a combination of street and storm drain flow.  In sump conditions, catch basin 
and connecting storm drains must be designed to a 25-year frequency.  Habitable structures 
shall have 100-year flood protection. 
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Stormwater Quality Design Flow (SQDF) Calculations 
 
The Stormwater Quality Design Flow (SQDF) is defined as the maximum flow rate of runoff 
produced from a rainfall intensity of 0.2-inch of rainfall per hour8. 
 
Calculation Procedure 
 
1. The Stormwater Quality Design Flow in Orange County is defined as QP, SQDF. 
 
2. Calculate the peak rate stormwater quality design flow for the site (or each sub-drainage 

area that will discharge to a separate BMP) produced by 0.2-inch/hour rainfall by using 
the rational method equation: 

 
QP, SQDF = C * I * A 

Where: 
 

C = runoff coefficient obtained from Table A-1. 
 

I = rainfall intensity (0.2 in/hr) 
 

A = area of the site or sub-drainage area in acres 
 
Note:  An alternate but less conservative method of computing the peak rate stormwater quality 
design flow (QP, SQDF) is to use the formula given in section D.6 of the Orange County 
Hydrology Manual, for I less than or equal than the lowest infiltration rate Fp for soil group D.  
This formula is: 
 

QP, SQDF = 0.90 * ai * I * A 
 

Where: 
 

ai = ratio of impervious area to total area (decimal fraction) 

                                                 
8 As defined in Section XII.B.3.B of the California Regional Water Quality Control Board, Santa Ana Region, Waste 
Discharge Requirements for the County of Orange, Orange County Flood Control District, and the Incorporated 
Cities of Orange County within the Santa Ana Region, Urban Stormwater Runoff Management Program, Orange 
County, Order No. R8-2002-0010, NPDES Permit No. CAS618030; and in Section F.1.b.(2)(c) of the California Regional 
Water Quality Control Board, San Diego Region, Waste Discharge Requirements for Discharges of Urban Runoff 
from the Municipal Separate Storm Sewer Systems (MS4s) Draining the Watersheds of the County of Orange, the 
Incorporated Cities of Orange County and the Orange County Flood Control District within the San Diego Region, 
Board Order No. R9-2002-0001, NPDES CAS0108740 
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Table A-1 

C Values Based on Impervious/Pervious Area Ratios 

% Impervious % Pervious C 
0 100 0.15 

5 95 0.19 

10 90 0.23 

15 85 0.26 

20 80 0.30 

25 75 0.34 

30 70 0.38 

35 65 0.41 

40 60 0.45 

45 55 0.49 

50 50 0.53 

55 45 0.56 

60 40 0.60 

65 35 0.64 

70 30 0.68 

75 25 0.71 

80 20 0.75 

85 15 0.79 

90 10 0.83 

95 5 0.86 

100 0 0.90 

 
Example Stormwater Quality Design Flow (SQDF) Calculation 
 
The steps below show an example calculation for a 30-acre site with runoff coefficient of 0.45 
(40% impervious). 
 
Step 1: 
 

Design Flow  =  QP, SQDF = C * I * A 
 
Step 2: 
 

Calculate the peak rate of flow 
 

QP, SQDF = 0.45 x 0.2 x 30 = 2.7 cfs = Stormwater Quality Design Flow for the BMP. 
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Stormwater Quality Design Storm Volume (SQDV) Calculations 
 
Hydrologic calculations for design of volumetric-based stormwater quality BMPs in Orange 
County shall be in accordance with one of the four following approaches specified in the 
permits: 
 

i. The volume of runoff produced from a 24-hour 85th percentile storm event, as 
determined from the local historical rainfall record (0.8 inch approximate average for 
the Orange County area) 9; or 

 
ii. The volume of runoff produced by the 85th percentile 24-hour runoff event, 

determined as the maximized capture urban runoff volume for the area, from the 
formula recommended in Urban Runoff Quality Management, WEF Manual of 
Practice No. 23/ASCE Manual and Report on Engineering Practice No. 87, (1998); or 

 
iii. The volume of annual runoff based on unit basin storage volume, to achieve 80 

percent (Santa Ana Permit area), or 90 percent (San Diego Permit area) or more 
volume treatment by the method recommended in California Stormwater Best 
Management Practices Handbooks (1993), or 

 
iv. The volume of runoff, as determined from the local historical rainfall record, that 

achieves approximately the same reduction in pollutant loads and flows as achieved 
by mitigation of the 85th percentile 24-hour runoff event.10 

 
Individual projects may evaluate and select any of the above approaches.  Procedures, data 
specific to Orange County, and examples for applying approaches (i), (ii), and (iii) are presented 
herein. 
 
The project used to demonstrate the calculations has the following characteristics: 

 
 Located in the City of Irvine 
 400 ft above sea level 
 Total project area, At, is 10 acres 
 Impervious area, Ai, is 6 acres 

 

                                                 
9  This volume is not a single volume to be applied to all of Orange County.  The size of the 85th percentile storm 

event is different for various parts of the County.  The Permittees are encouraged to calculate the 85th percentile 
storm event for each of their jurisdictions using local rain data pertinent to their particular jurisdiction (the 0.8 inch 
standard is a rough average for the County and should only be used where appropriate rain data is not available).  
In addition, isopluvial maps may be used to extrapolate rainfall data to areas where insufficient data exists in order 
to determine the volume of the local 85th percentile storm event in such areas.  Where the Permittees will use 
isopluvial maps to determine the 85th percentile storm event in areas lacking rain data, the Permittees shall 
describe their method for using isopluvial maps in the model and local WQMPs. 

10  Under this volume criterion, hourly rainfall data may be used to calculate the 85th percentile storm event, where 
each storm event is identified by its separation from other storm events by at least six hours of no rain.  If hourly 
rainfall data is selected, the Permittees shall describe the method for using hourly rainfall data to calculate the 85th 
percentile storm event in their local WQMPs. 
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Method (I): 
The volume of runoff produced from a 24-hour 85th percentile storm event, as determined from 
the local historical rainfall record (0.8 inch approximate average for the Orange County area 
below elevation of 1,000 feet and 0.95 in for projects above 1,000 feet elevation).  The procedure 
is as follows: 
 
1. Review the area draining to the proposed BMP.  Determine the percentage of the 

drainage area that is considered impervious.  Impervious area includes paved areas, 
roofs, and other developed, non-vegetated areas.  Non-vegetated, compacted soil areas 
shall be considered as impervious area. 

 
2. Use Table A-1 to determine the Runoff Coefficient “C” for the drainage area.  The 

runoff coefficients from this table are intended only for use in this procedure for design 
of volumetric-based stormwater quality BMPs. 

 
3. Find the depth of rainfall in inches of the 85th percentile storm event. 
 

Use 0.80 inch for projects with 1,000 ft or less in elevation. 
 

Use 0.95 inch for projects with 1,000 ft or more in elevation. 
 
4. Calculate the Water Quality Design Volume of the BMP.  The Water Quality Design 

Volume of the BMP is then calculated by multiplying the total rainfall by the BMP’s 
drainage area and runoff coefficient.  Due to the mixed units that result (e.g., acre-
inches, acre-feet) it is recommended that the resulting volume be converted to cubic feet 
for use during design. 

 
Example Use of Unit Basin Storage Volume Curves Sizing a Dry Detention Basin 
 

(Ai/At) * 100 = (6/10) * 100 = 60% 
 
From Table A-1, for 60% impervious, C = 0.60 
 
Vb = C * I * At 
 
Vb = 0.60 * (0.8 in) * (10 ac) * (1 ft/12 in) * (43,560 ft2/acre) 
 
Size the BMP for Vb = 17,424 ft3 and 48-hr drawdown 

 
Note that this result is greater than that calculated using the 80% annual capture volume 
approach below (Method (iii)).  This is in part because the capture volume method is based on a 
continuous simulation model using actual rainfall data and accounts for drawdown affects in 
the detention basin. 
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Method (II) 
 
The volume of runoff produced by the 85th percentile 24-hour runoff event, determined as the 
maximized capture urban runoff volume for the area, from the formula recommended in Urban 
Runoff Quality Management, WEF Manual of Practice No. 23/ASCE Manual and Report on 
Engineering Practice No. 87, (1998). 
 
From WEF MOP 23/ASCE MREP 87: 
 
    P0 = (a * C) * P6  
 

Where: 
 
C = Runoff Coefficient = 0.858 i3 - 0.78 i2 + 0.774 i + 0.04 
i = Watershed imperviousness ratio; namely, percent total imperviousness divided 

by 100 = 0.60 
P6 = mean storm precipitation volume, watershed inches.  Using Figure 5-3 in the 

manual, P6 = 0.65 inches 
a = Regression constant from least-square analysis.  Using Table 5-4 in the manual for 

48-hours drain time, a = 1.963 
P0 = Maximized detention volume using either the volume capture ratio as its basis, 

watershed inches 
 

C = 0.858 (0.60)3 – 0.78 (0.60)2 + 0.774 (0.60) + 0.04 = 0.409 
 

P0 = (1.963 * 0.409) * 0.65 
 
P0 = 0.522 inches 
 
Vb = 0.522 (10 acre) (1 ft/12 in) (43,560 ft2/acre) 
 
Size the BMP for Vb = 18,949 ft3 and 48-hour drawdown 

 
Note that this result is greater than that calculated using the 80% annual capture volume 
approach below (Method (iii)).  This is in part because the capture volume method is based on a 
continuous simulation model using actual rainfall data and accounts for drawdown affects in 
the detention basin. 
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Method (III) – Annual Runoff or Unit Basin Storage Volume Method 
 
1. Review the area draining to the proposed BMP.  Determine the percentage of the 

drainage area that is considered impervious.  Impervious area includes paved areas, 
roofs, and other developed, non-vegetated areas.  Non-vegetated, compacted soil areas 
shall be considered as impervious area. 

 
2. Use Table A-1 to determine the Runoff Coefficient “C” for the drainage area.  The runoff 

coefficients from this table are intended only for use in this procedure for design of 
volumetric-based stormwater quality BMPs.  Alternately, obtain the Runoff Coefficient 
from the drainage design calculations for the project. 

 
3. Find the Unit Basin Storage Volume 11. 
 

Use Figure A-1 for projects with elevations less than 1,000 ft. 
 

Use Figure A-2 for projects with 1,000 ft or more in elevation. 
 

Enter Figure A-1 or A-2 on the vertical axis at 80% Annual Capture for projects in the 
Santa Ana Regional Board region or 90% Annual Capture for projects in the San Diego 
Regional Board region. 

 
Move horizontally to the right across the figure until the curve corresponding to the 
drainage area’s runoff coefficient (“C”) determined in Step 2 is intercepted.  
Interpolation between curves may be necessary.  Move vertically down the figure for 
this point until the horizontal axis is intercepted.  Read the Unit Basin Storage Volume 
along the horizontal axis.  Recommended drawdown time for dry detention basins is 48 
hours as discussed in the fact sheet. 

 
OR 

 
Figure A-3 provides a direct reading of Unit Basin Storage Volumes required for 80% (Santa 
Ana Regional Board region) and 90% (San Diego Regional Board region) annual capture of 
runoff for values of “C” determined in Step 2 for projects with elevations less than 1000 ft. 
 
Figure A-4 provides a direct reading of Unit Basin Storage Volumes required for 80% (Santa 
Ana Regional Board region) and 90% (San Diego Regional Board region) annual capture of 
runoff for values of “C” determined in Step 2 for projects with elevations 1000 ft or higher. 
 

                                                 
11 Figures A-1 – A-4 are based on Precipitation Gages 4650 and 8243, located at Laguna Beach and Silverado Ranger 
Station, respectively.  Both of these gages have data records of approximately fifty years of hourly readings and are 
maintained by the National Weather Service.  Figures A-1 through A-4 are for use only in the permit areas specified 
in Santa Ana Regional Board Order No. R8-2002-0010, NPDES Permit No. CAS618030; and San Diego Regional Board 
Order No. R9-2002-0001, NPDES CAS0108740. 
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Enter the vertical axis of Figure A-3 (or Figure A–4) with the “C” value from Step 2.  Move 
horizontally across the figure until the line is intercepted.  Move vertically down the 
figure from this point until the horizontal axis is intercepted.  Read the Unit Basin 
Storage Volume along the horizontal axis. 

 
4. Calculate the BMP volume.  The basin volume or basic volume of the BMP is then 

calculated by multiplying the Unit Basin Storage Volume by the BMP’s drainage area.  
Due to the mixed units that result (e.g., acre-inches, acre-feet) it is recommended that the 
resulting volume be converted to cubic feet for use during design. 

 
Example Use of Unit Basin Storage Volume Curves Sizing a Dry Detention Basin 
 

(Ai/At) * 100 = (6/10) * 100 = 60% 
 
From Table A-1, for 60% impervious, C = 0.60 

 
Use Figure A-3, and the line that provides a direct reading of Unit Basin Storage Volumes 
required for 80% (Santa Ana Regional Board region) annual capture of runoff for values of 
“C” determined from Table A-1, and for projects with elevations less than 1000 ft. 

 
Enter the vertical axis of Figure A-3 with C = 0.60.  Move horizontally across the figure until 
the line is intercepted.  Move vertically down the figure from this point until the horizontal 
axis is intercepted.  Read the Unit Basin Storage Volume (Vu) along the horizontal axis. 

 
Vu = 0.46 inches 
 
The volume of the basin is then Vu x At 
 
Vb = Vu x At  =  (0.46 in) (10ac) (1 ft/12 in) (43,560 ft2/ac) 
 
Size the BMP for Vb = 16,698 ft3 and 48-hour drawdown 

 
 
 

0046348



 

O
ra

ng
e 

C
ou

nt
y 

S
to

rm
w

at
er

 P
ro

gr
am

 
7-

II-
53

 
M

ar
ch

 1
, 2

00
3 

E
xh

ib
it 

7.
II 

- M
od

el
 W

at
er

 Q
ua

lit
y 

M
an

ag
em

en
t P

la
n 

 
 

 

Fi
gu

re
 A

-1
Vo

lu
m

et
ric

 B
M

P 
Si

zi
ng

 C
ur

ve
s 

fo
r

O
ra

ng
e 

C
ou

nt
y 

St
or

m
w

at
er

 Q
ua

lit
y 

M
an

ag
em

en
t P

ro
gr

am
U

se
 fo

r E
le

va
tio

ns
 <

1,
00

0 
Fe

et

0.
58

0.
78

0.
19

0.
27

0.
36

0.
53

0.
78

1.
04

0%10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

3.
0

St
or

ag
e 

(In
ch

es
)

% Capture

R
un

of
f C

oe
ffi

ci
en

t C
=0

.2
5

R
un

of
f C

oe
ffi

ci
en

t C
=0

.7
5

R
un

of
f C

oe
ffi

ci
en

t C
=0

.2
5

R
un

of
f C

oe
ffi

ci
en

t C
=1

.0
0

48
-H

ou
r D

ra
w

do
w

n

0046349



 

O
ra

ng
e 

C
ou

nt
y 

S
to

rm
w

at
er

 P
ro

gr
am

 
7-

II-
54

 
M

ar
ch

 1
, 2

00
3 

E
xh

ib
it 

7.
II 

- M
od

el
 W

at
er

 Q
ua

lit
y 

M
an

ag
em

en
t P

la
n 

 
 

 

Fi
gu

re
 A

-2
Vo

lu
m

et
ric

 B
M

P 
Si

zi
ng

 C
ur

ve
s 

fo
r

O
ra

ng
e 

C
ou

nt
y 

St
or

m
w

at
er

 Q
ua

lit
y 

M
an

ag
em

en
t P

ro
gr

am
U

se
 fo

r E
le

va
tio

ns
 >

1,
00

0 
Fe

et

0.
30

0.
40

0.
58

0.
78

0.
86

1.
25

1.
14

1.
67

0%10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

3.
0

3.
5

St
or

ag
e 

(In
ch

es
)

% Capture

R
un

of
f C

oe
ffi

ci
en

t C
=0

.2
5

R
un

of
f C

oe
ffi

ci
en

t C
=0

.5
0

R
un

of
f C

oe
ffi

ci
en

t C
=0

.7
5

R
un

of
f C

oe
ffi

ci
en

t C
=1

.0
0

48
-H

ou
r D

ra
w

do
w

n

0046350



 

O
ra

ng
e 

C
ou

nt
y 

S
to

rm
w

at
er

 P
ro

gr
am

 
7-

II-
55

 
M

ar
ch

 1
, 2

00
3 

E
xh

ib
it 

7.
II 

- M
od

el
 W

at
er

 Q
ua

lit
y 

M
an

ag
em

en
t P

la
n 

 
 

 

Fi
gu

re
 A

-3
Vo

lu
m

et
ric

 B
M

P 
Si

zi
ng

 C
ur

ve
s 

fo
r 

O
ra

ng
e 

C
ou

nt
y 

St
or

m
w

at
er

 Q
ua

lit
y 

M
an

ag
em

en
t P

ro
gr

am
U

se
 fo

r E
le

va
tio

ns
 <

 1
,0

00
 F

ee
t

0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
91 0.

00
0.

20
0.

40
0.

60
0.

80
1.

00
1.

20
St

or
ag

e 
(In

ch
es

)

Runoff Coefficient

80
%

 C
ap

tu
re

90
%

 C
ap

tu
re

48
 H

ou
r D

ra
w

do
w

n

0046351



 

O
ra

ng
e 

C
ou

nt
y 

S
to

rm
w

at
er

 P
ro

gr
am

 
7-

II-
56

 
M

ar
ch

 1
, 2

00
3 

E
xh

ib
it 

7.
II 

- M
od

el
 W

at
er

 Q
ua

lit
y 

M
an

ag
em

en
t P

la
n 

 
 

 

Fi
gu

re
 A

-4
Vo

lu
m

et
ric

 B
M

P 
Si

zi
ng

 C
ur

ve
s 

fo
r 

O
ra

ng
e 

C
ou

nt
y 

St
or

m
w

at
er

 Q
ua

lit
y 

M
an

ag
em

en
t P

ro
gr

am
U

se
 fo

r E
le

va
tio

ns
 >

1,
00

0 
Fe

et

0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
91 0.

00
0.

20
0.

40
0.

60
0.

80
1.

00
1.

20
1.

40
1.

60
1.

80

St
or

ag
e 

(In
ch

es
)

Runoff Coefficient

80
%

 C
ap

tu
re

90
%

 C
ap

tu
re

48
 H

ou
r D

ra
w

do
w

n

0046352



 

Orange County Stormwater Program 7-II-57 March 1, 2003 
Exhibit 7.II - Model Water Quality Management Plan   

ATTACHMENT B – Suggested Resources 
 

SUGGESTED RESOURCES HOW TO GET A COPY 

Better Site Design: A Handbook for 
Changing Development Rules in Your 
Community (1998) 
 
Presents guidance for different model 
development alternatives. 

Center for Watershed Protection 
8391 Main Street 
Ellicott City, MD 21043 
410-461-8323 
www.cwp.org 

California Urban runoff Best 
Management Practices Handbooks 
(1993) for Construction Activity, 
Municipal, and Industrial/Commercial 
 
Presents a description of a large variety 
of Structural BMPs, Treatment Control, 
BMPs and Source Control BMPs 

Los Angeles County Department of Public Works 
Cashiers Office 
900 S. Fremont Avenue 
Alhambra, CA 91803 
626-458-6959 

Caltrans Urban runoff Quality Handbook: 
Planning and Design Staff Guide (Best 
Management Practices Handbooks 
(1998)  
 
Presents guidance for design of urban 
runoff BMPs  

California Department of Transportation  
P.O. Box 942874 
Sacramento, CA 94274-0001 
916-653-2975 

Design and Construction of Urban 
Stormwater Management Systems, 
American Society of Civil Engineers 
(ASCE) Manuals and Reports on 
Engineering Practice No. 77/ Water 
Environment Federation (WEF) Manual 
of Practice FD-20, 1992. 
 

 

Design Manual for Use of Bioretention in 
Stormwater Management (1993) 
 
Presents guidance for designing 
bioretention facilities. 

Prince George’s County 
Watershed Protection Branch 
9400 Peppercorn Place, Suite 600 
Landover, MD 20785 

Design of Stormwater Filtering Systems 
(1996) by Richard A. Claytor and 
Thomas R. Schuler 
 
Presents detailed engineering guidance 
on ten different urban runoff-filtering 
systems. 

Center for Watershed Protection 
8391 Main Street 
Ellicott City, MD 21043 
410-461-8323 

Development Planning for Stormwater 
Management, A Manual for the Standard 
Urban Stormwater Mitigation Plan 
(SUSMP), (May 2000)  

Los Angeles County  
Department of Public Works 
http://dpw.co.la.ca.us/epd/ or 
http://www.888cleanLA.com 

Florida Development Manual: A Guide to 
Sound Land and Water Management 
(1988) 
 
Presents detailed guidance for designing 
BMPs  

Florida Department of the Environment 2600 Blairstone Road, Mail 
Station 3570 
Tallahassee, FL 32399 
 850-921-9472 
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SUGGESTED RESOURCES HOW TO GET A COPY 

Guidance Manual for On-Site 
Stormwater Quality Control Measures, 
Sacramento Stormwater Management 
Program.   
 

City of Sacramento Department of Utilities and County of 
Sacramento Water Resources Division.  January 2000. 

Guidance Specifying Management 
Measures for Sources of Nonpoint 
Pollution in Coastal Waters (1993) 
Report No. EPA–840-B-92-002. 
 
Provides an overview of, planning and 
design considerations, programmatic 
and regulatory aspects, maintenance 
considerations, and costs. 

National Technical Information Service U.S. Department of 
Commerce  
Springfield, VA 22161  
800-553-6847 

Guide for BMP Selection in Urban 
Developed Areas (2001) 

ASCE Envir. and Water Res. Inst. 
1801 Alexander Bell Dr. 
Reston, VA 20191-4400 
(800) 548-2723 

Low-Impact Development Design 
Strategies -  
An Integrated Design Approach (June 
1999) 

Prince George’s County, Maryland 
Department of Environmental Resource 
Programs and Planning Division 
9400 Peppercorn Place 
Largo, Maryland 20774 
http://www.co.pg.md.us/Government/DER/PPD/pgcounty/lidmain.htm 

Maryland Stormwater Design Manual 
(1999) 
 
Presents guidance for designing urban 
runoff BMPs 

Maryland Department of the Environment 
2500 Broening Highway 
Baltimore, MD 21224 
410-631-3000 

Methodology for Analysis of Detention 
Basins for Control of Urban Runoff 
Quality, Environmental Protection 
Agency (EPA-440/5-87-001). 
 

 

National Stormwater Best Management 
Practices (BMP) Database, Version 1.0 
 
Provides data on performance and 
evaluation of urban runoff BMPs 

American Society of Civil Engineers 
1801 Alexander Bell Drive 
Reston, VA 20191 
703-296-6000 

National Stormwater Best Management 
Practices Database (2001) 

Urban Water Resources Research Council of ASCE 
Wright Water Engineers, Inc. 
(303) 480-1700 

Operation, Maintenance and 
Management of Stormwater 
Management (1997) 
 
Provides a thorough look at stormwater 
practices including, planning and design 
considerations, programmatic and 
regulatory aspects, maintenance 
considerations, and costs. 

Watershed Management Institute, Inc. 
410 White Oak Drive 
Crawfordville, FL 32327 
850-926-5310 

Potential Groundwater Contamination 
from Intentional and Non-Intentional 
Stormwater Infiltration 

Report No. EPA/600/R-94/051, USEPA (1994). 
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SUGGESTED RESOURCES HOW TO GET A COPY 

Preliminary Data Summary of Urban 
runoff Best Management Practices 
(August 1999) 
 
EPA-821-R-99-012 

http://www.epa.gov/ost/stormwater/ 
 

Reference Guide for Stormwater Best 
Management Practices (July 2000) 

City of Los Angeles 
Urban runoff Management Division 
650 South Spring Street, 7th Floor 
Los Angeles, California 90014 
http://www.lacity.org/san/swmd/ 

Second Nature: Adapting LA’s 
Landscape for Sustainable Living (1999) 
by Tree People 
 
Detailed discussion of BMP designs 
presented to conserve water, improve 
water quality, and achieve flood 
protection. 

Tree People 
12601 Mullholland Drive 
Beverly Hills, CA 90210 
(818) 623-4848 
Fax (818) 753-4625 

Site Planning for Urban Stream 
Protection, Department of Environmental 
Programs, Metropolitan Washington 
Council of Governments 
 

 

Start at the Source (1999)  
 
Detailed discussion of permeable 
pavements and alternative driveway 
designs presented. 

Bay Area Stormwater Management Agencies Association 
2101 Webster Street 
Suite 500 
Oakland, CA 
510-286-1255 

Stormwater, Grading and Drainage 
Control Code, Seattle Municipal Code 
Section 22.800-22.808, and Director’s 
Rules, Volumes 1-4.  (Ordinance 
119965, effective July 5, 2000) 

City of Seattle 
Department of Design, Construction & Land Use 
700 5th Avenue, Suite 1900 
Seattle, WA  98104-5070 
(206) 684-8880 
http://www.ci.seattle.wa.us/dclu/Codes/sgdccode.htm 

Stormwater Management in Washington 
State  (1999) Vols. 1-5 
 
Presents detailed guidance on BMP 
design for new development and 
construction. 

Department of Printing 
State of Washington Department of Ecology 
P.O. Box 798 
Olympia, WA 98507-0798 
360-407-7529 

The Stormwater Manager’s Resource 
Center.  This is a comprehensive site 
with information on BMP design and 
sizing.  
http://www.stormwatercenter.com 

 

Stormwater Pollution Control, Municipal, 
Industrial and Construction NPDES 
Compliance, Second Edition.  Roy D. 
Dodson, P.E., 1999.  
 

 

Texas Nonpoint Source Book – Online 
Module (1998)www.txnpsbook.org 
 
Presents BMP design and guidance 
information on-line  

Texas Statewide Urban runoff Quality Task Force 
North Central Texas Council of Governments 
616 Six Flags Drive 
Arlington, TX 76005 
817-695-9150 
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SUGGESTED RESOURCES HOW TO GET A COPY 

The Practice of Watershed Protection by 
Thomas R. Shchuler and Heather K. 
Holland 

Center for Watershed Protection 
8391 Main Street 
Ellicott City, MD 21043 
410-461-8323 
www.cwp.org 

Urban Runoff Quality Management, 
American Society of Civil Engineers 
(ASCE) Manual and Report on 
Engineering Practice No. 87/Water 
Environment Federation (WEF) Manual 
of Practice No.23, 1998. 
 

 

Urban Storm Drainage, Criteria Manual 
– Volume 3, Best Management Practices 
(1999) 
 
Presents guidance for designing BMPs 

Urban Drainage and Flood Control District 
2480 West 26th Avenue, Suite 156-B 
Denver, CO  80211 
303-455-6277 
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ATTACHMENT C 
Orange County Sanitation District, Guidelines for Preventing Sewer Discharge of Surface 
Runoff through Wash Pads 
 
Purpose and Scope 
 
These guidelines are established pursuant to Section 203 of the Districts’ Wastewater Discharge 
Regulations (Ordinance) as amended February 7, 1992. Section 203 provides that 
 
No person shall discharge groundwater, surface runoff, or subsurface drainage to the Districts’ 
sewerage facilities except as provided herein.  Pursuant to section 305, et. Seq., the Districts may 
approve the discharge of such water only when no alternate method of disposal is reasonably 
available or to mitigate an environmental risk or health hazard. 
 
The Guidelines presented herein are intended for the implementation of this policy as it applies 
to preventing surface runoff from entering the Districts’ sewerage system through exposed 
wash pads. 
 
Application 
 
Two sources from which surface runoff can potentially enter the Districts’ sewerage system are 
the exposed area around the wash pad and the wash pad itself. 
 
Exposed Area Around the Wash Pad: Appropriate measures must be taken to insure that 
surface runoff from the exposed area around the wash pad (e.g. parking lot, storage areas) does 
not enter the sewer.  Surface runoff must be directed away from the sewer.  Appropriate 
measures include grading the open area to redirect surface runoff to the storm drain; berming 
around the wash pad; or trenching around the wash pad with grating over the trench, and 
directing the collected water to a storm drain in accordance with stormwater discharge 
requirements. 
 
The Wash Pad: Appropriate measures must be taken to insure that surface runoff from the wash 
pad itself does not enter the sewer.  Provided that local regulations are satisfied, roofing will be 
required for all exposed wash pads, which have a total area exceeding 150 square feet.  If the 
roof structure does not include walls, then the roofs overhang must extend a minimum of 20 
percent of the roofs height.  All roof drains must be routed to a storm drain. 
 
Where rooting of exposed areas is infeasible or prohibited by local regulations, the Districts may 
accept the use of an automated surface runoff diversion system.  [Note: This diversion system 
will not substitute for the appropriate measures cited above for surface runoff from the exposed 
area around the wash pad].  In cases where a diversion system is installed, only the first 0.1-inch 
of rainwater will be allowed to enter the sewer.  After the first 0.1 inch of rainfall, excess 
rainwater must be diverted to an appropriate drainage system by use of an automated 
diversion system.  The diversion system is subject to acceptance by the Districts.  Manual 
methods of diversion (e.g. manual gates, removable plugs) are not acceptable.  Companies are 
responsible for maintaining the automated diversion system in proper operating condition to 
ensure that no excess surface runoff from the wash pad is discharged to the sewer.   
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ATTACHMENT D 
 
ASCE/EPA Technical Memorandum titled “Development of Performance Measures”
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ATTACHMENT E – DEFINITIONS 
 
“Attached Residential Development” means any development that provides 10 or more 
residential units that share an interior/exterior wall.  This category includes, but is not limited 
to: dormitories, condominiums and apartments. 
 
“Automotive Repair Shop” means a facility that is categorized in any one of the following 
Standard Industrial Classification (SIC) codes: 5013, 5014, 5541, 7532-7534, or 7536-7539. 
 
“Commercial and Industrial Development” means any development on private land that is not 
exclusively heavy industrial or residential uses. The category includes, but is not limited to: 
mini-malls and other business complexes, shopping malls, hotels, office buildings, public 
warehouses, hospitals, laboratories and other medical facilities, educational institutions, 
recreational facilities, plant nurseries, car wash facilities, automotive dealerships, commercial 
airfields, and other light and heavy industrial complexes or facilities. 
 
“Commercial and Industrial Development greater than 100,000 square feet” means any 
commercial or industrial development with a project footprint of at least 100,000 square feet. 
 
“Detached Residential Development” means any development that provides 10 or more 
freestanding residential units.  This category includes, but is not limited to: detached homes, 
such as single-family homes and detached condominiums. 
 
“Directly Connected Impervious Area (DCIA)” means the area covered by a building, 
impermeable pavement, and/ or other impervious surfaces, which drains directly into the 
storm drain without first flowing across permeable vegetated land area (e.g., lawns). 
 
“Environmentally Sensitive Areas” means areas that include, but are not limited to, all Clean 
Water Act 303(d) impaired water bodies (“303[d] water bodies”); areas designated as an “Area 
of Special Biological Significance” (ASBS) by the State Water Resources Control Board (1990 
Water Quality Control Plan for Ocean Waters of California [Ocean Plan] and Water Quality 
Control Plan for the San Diego Basin (1994) and amendments); water bodies designated as 
having a RARE beneficial use by the State Water Resources Control Board (Water Quality 
Control Plan for the San Diego Basin (1994) and amendments), or areas designated as preserves 
or their equivalent under the Multiple Species Conservation Program (MSCP) within the Cities 
and County of Orange.  The limits of Areas of Special Biological Significance are those defined 
in the 1990 Water Quality Control Plan for Ocean Waters of California (Ocean Plan) and the 
Water Quality Control Plan for the San Diego Basin (1994 and amendments).  Environmentally 
sensitive area is defined for the purposes of implementing WQMP requirements, and does not 
replace or supplement other environmental resource-based terms, such as “Environmentally 
Sensitive Lands,” employed by Permittees in their land development review processes.  As 
appropriate, Permittees should distinguish between environmentally sensitive area and other 
similar terms in their local WQMP’s. 
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“Hillside” means lands that have a natural gradient of 25 percent (4 feet of horizontal distance 
for every 1 foot of vertical distance) or greater and a minimum elevation differential of 50 feet, 
or a natural gradient of 200 percent (1 foot of horizontal distance for every 2 feet of vertical 
distance) or greater and a minimum elevation differential of 10 feet. 
 
“Hillside development greater than 5,000 square feet” means any development that would 
create more than 5,000 square feet of impervious surfaces in hillsides with known erosive soil 
conditions. 
 
“Infeasibility Waivers” means a Permittee-issued waiver from requirements for Treatment 
BMPs. The waiver requires a project proponent demonstrate Treatment BMP infeasibility and 
the Permittee to notify the Executive Officer of the applicable Regional Board of the waiver. 
 
“Infiltration” means the downward entry of water into the surface of the soil. 
“Municipal Storm Drain System” means public drainage facilities by which stormwater may be 
conveyed to Receiving Waters, such as: natural drainages, ditches, roads, streets, constructed 
channels, aqueducts, storm drains, pipes, street gutters, or catch basins. 
 
“Natural Flow Regime” means the pre-development hydrologic conditions within a stream. 
 
“New Development” means land disturbing activities; structural development, including 
construction or installation of a building or structure, the creation of impervious surfaces; and 
land subdivision. 
 
 
 
“Parking Lot” means land area or facility for the temporary parking or storage of motor 
vehicles used personally, or for business or commerce. 
 
“Projects Discharging to Receiving Waters within Environmentally Sensitive Areas” means all 
development and significant redevelopment that would create 2,500 square feet of impervious 
surfaces or increase the area of imperviousness of a project site to 10% or more of its naturally 
occurring condition, and either discharge urban runoff to a receiving water within an 
environmentally sensitive area (where any portion of the project footprint is located within 200 
feet of the environmentally sensitive area), or discharge to a receiving water within an 
environmentally sensitive area without mixing with flows from adjacent lands (where the 
project footprint is located more than 200 feet from the environmentally sensitive area). 
 
“Project Feature” means a project component or subpart that in and of itself, meets priority 
project criteria. For example, a greater than 5000 sq. ft. parking lot within a non-priority project. 
 
“Project Footprint” means the limits of all grading and ground disturbance, including 
landscaping, associated with a project. 
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"Receiving Waters" means surface bodies of water, that receive discharges from new 
development and redevelopment projects, either directly, or indirectly through municipal storm 
drain systems.  Surface bodies of water include naturally occurring wetlands, streams 
(perennial, intermittent and ephemeral [exhibiting bed, bank, and ordinary high water mark]), 
creeks, rivers, reservoirs, lakes, lagoons, estuaries, harbors, bays and the Pacific Ocean.  The 
Permittee shall determine the definition for wetlands and the limits thereof for the purposes of 
this definition, provided the Permittee definition is as protective as the Federal definition 
utilized by the United States Army Corps of Engineers (US COE) and the United States 
Environmental Protection Agency (US EPA).  Constructed wetlands for treatment purposes are 
not considered wetlands under this definition, unless the wetlands were constructed as 
mitigation for habitat loss.  Other constructed BMPs such as detention and retention basins are 
not considered receiving waters under this definition, unless the BMP was originally 
constructed within receiving waters. 
 
 “Residential Development” means any development on private land that provides living 
accommodations for one or more persons.  This category includes, but is not limited to: single-
family homes, multi-family homes, condominiums, and apartments. 
 
“Restaurant” means a stand-alone facility that sells prepared foods and drinks for 
consumption, including stationary lunch counters and refreshment stands selling prepared 
foods and drinks for immediate consumption (SIC code 5812). 
 
“Significant Redevelopment” means development that would create or add at least 5,000 square 
feet of impervious surfaces on an already developed site.  Significant redevelopment includes, 
but is not limited to: the expansion of a building footprint; addition to or replacement of a 
structure; replacement of an impervious surface that is not part of a routine maintenance 
activity; land disturbing activities related with structural or impervious surfaces and new 
sidewalk construction, pedestrian ramps, or bike lane on public and private existing roads;.  
Replacement of impervious surfaces includes any activity that is not part of a routine 
maintenance activity where impervious material(s) are removed, exposing underlying soil 
during construction.  Significant redevelopment does not include trenching and resurfacing 
associated with utility work; resurfacing and reconfiguring surface parking lots (if no additional 
impervious area is added); pedestrian rampsand replacement of damaged pavement. 
 
“Site Design BMP” means any project design feature that reduces the creation or severity of 
potential pollutant sources or reduces the alteration of the project site’s natural flow regime.  
Redevelopment projects that are undertaken to remove pollutant sources (such as existing 
surface parking lots and other impervious surfaces) or to reduce the need for new roads and 
other impervious surfaces (as compared to conventional or low-density new development) by 
incorporating higher densities and/or mixed land uses into the project design, are also 
considered Site Design BMPs. 
 
“Source Control BMP (both structural and non-structural)” means land use or site planning 
practices, or structures that aim to prevent urban runoff and stormwater pollution by reducing 
the potential for contamination at the source of pollution.  Source Control BMPs minimize the 
contact between pollutants and urban runoff.  Examples include roof structures over trash or 
material storage areas, and berms around fuel dispensing areas. 
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“Stormwater Best Management Practice (BMP)” means any schedules of activities, prohibitions 
of practices, general good house keeping practices, pollution prevention and educational 
practices, maintenance procedures, structural treatment BMPs, and other management practices 
to prevent or reduce to the maximum extent practicable the discharge of pollutants directly or 
indirectly to receiving waters.  Stormwater BMPs also include treatment requirements, 
operating procedures and practices to control site runoff, spillage or leaks, sludge or waste 
disposal, or drainage from raw material storage.  This Model WQMP groups stormwater BMPs 
into the following categories: Site Design, Source Control, and Treatment Control (pollutant 
removal) BMPs. 
 
“Streets, Roads, Highways, and Freeways” means any project that is not part of a routine 
maintenance activity, and would create a new paved surface that is 5,000 square feet or greater 
used for the transportation of automobiles, trucks, motorcycles, and other vehicles.  For the 
purposes of WQMP requirements, Streets, Roads, Highways, and Freeways do not include 
trenching and resurfacing associated with utility work; applying asphalt overlay to existing 
pavement; new sidewalk, pedestrian ramps, or bike lane construction on existing roads; and 
replacement of damaged pavement. 
 
“Treatment Control (Structural) BMP” means any engineered system designed and constructed 
to remove pollutants from urban runoff.  Pollutant removal is achieved by simple gravity 
settling of particulate pollutants, filtration, biological uptake, media adsorption or any other 
physical, biological, or chemical process. 
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Findings

Recent water quality data find that more than 
291,000 miles of assessed rivers and streams do not
meet water quality standards. Across all types of water-
bodies, states, territories, tribes, and other jurisdictions
report that poor water quality affects aquatic life, fish
consumption, swimming, and drinking water. In their
1998 reports, states assessed 840,000 miles of rivers
and 17.4 million acres of lakes, including 150,000
more river miles and 600,000 more lake acres than 
in their previous reports in 1996.

Of the assessed ocean shoreline miles, 12% are
impaired, primarily because of bacteria, turbidity, 
and excess nutrients. Primary sources of pollution
include urban runoff, storm sewers, and land disposal
of wastes. States assessed only 5% of the nation’s
ocean shoreline miles.

States, tribes, territories, and interstate commissions report that, in 1998, about 40% of U.S. streams, lakes, and
estuaries that were assessed were not clean enough to support uses such as fishing and swimming. About 32% of U.S.
waters were assessed for this national inventory of water quality. Leading pollutants in impaired waters include siltation,
bacteria, nutrients, and metals. Runoff from agricultural lands and urban areas are the primary sources of these pollu-
tants. Although the United States has made significant progress in cleaning up polluted waters over the past 30 years,
much remains to be done to restore and protect the nation’s waters.

States also found that 96% of assessed Great Lakes
shoreline miles are impaired, primarily due to pollut-
ants in fish tissue at levels that exceed standards to
protect human health. States assessed 90% of Great
Lakes shoreline miles.

Wetlands are being lost in the contiguous United
States at a rate of about 100,000 acres per year. Eleven
states and tribes listed sources of recent wetland loss;
conversion for agricultural uses, road construction, and
residential development are leading reasons for loss.

The states found that ground water quality is good
and can support many different uses. However,
measurable negative impacts have been detected 
and are commonly traced back to sources such as
leaking underground storage tanks, septic systems,
and landfills.

United States Office of Water (4503F) EPA841-F-00-006
Environmental Protection Washington, DC  20460 June 2000
Agency

Water Quality Conditions in the United States
A Profile from the 1998 National Water Quality Inventory
Report to Congress

Amount Good but
Total Assessed* Good Threatened Polluted

Waterbody Type Size (% of Total) (% of Assessed) (% of Assessed) (% of Assessed)

Rivers 3,662,255 842,426 463,441 85,544 291,264 
(miles) (23%) (55%) (10%) (35%)

Lakes 41,593,748 17,390,370 7,927,486 1,565,175 7,897,110
(acres) (42%) (46%) (9%) (45%)

Estuaries 90,465 28,687 13,439 2,766 12,482
(sq. miles) (32%) (47%) (10%) (44%)

*Includes waterbodies assessed as not attainable for one or more uses.

Note: percentages may not add up to 100% due to rounding.

Summary of Quality of Assessed Rivers, Lakes, and Estuaries
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Reporting Under the Clean Water Act

This National Water Quality Inventory is the twelfth
biennial report to Congress prepared under Section
305(b) of the Clean Water Act. It contains information
from each state on the quality of our nation’s rivers,
lakes, wetlands, estuaries, coastal waters, and ground
water, along with information on public health and
aquatic life concerns. It serves as a snapshot of water
quality conditions across the country.

To assess water quality, states and other jurisdictions
compare their monitoring results to the water quality
standards they have set for their waters. These stand-
ards consist of designated uses (such as drinking, swim-
ming, or fishing), criteria to protect those uses (such as
chemical-specific thresholds that should not be exceed-
ed), and an antidegradation policy intended to keep
waters that do meet standards from deteriorating from
their current condition.

Under Section 303(d) of the Clean Water Act, there is a
second reporting requirement—that states provide lists
of all of their impaired waters. These lists are then used
to prioritize state restoration activities. This is accom-
plished through the development of Total Maximum
Daily Loads (TMDLs), calculations of the amount of a
pollutant that a waterbody can receive and still meet
water quality standards. A TMDL is the sum of all avail-

able loads of a single pollutant from all contributing
point and nonpoint sources. It includes reductions
needed to meet water quality standards and allocates
these reductions among sources in the watershed.

Information reported by the states under the two
Clean Water Act reporting requirements is generally
consistent, although the 303(d) lists often include
specific information from more targeted monitoring
activities. This information clearly points to the need
to restore polluted waters and maintain the quality of
waters that currently meet standards. In August 1999,
EPA announced a new proposal for a strengthened
TMDL program. Since August, EPA has worked to
incorporate comments from stakeholders and to
refine the proposal to be an effective, common-sense
approach to water restoration led by states, territories,
and tribes in partnership with federal and local gov-
ernments and local communities.

Rivers and Streams Lakes, Ponds, and Reservoirs Estuaries

Siltation Nutrients Pathogens (Bacteria)

Pathogens (Bacteria) Metals Organic Enrichment/
Low Dissolved Oxygen

Nutrients Siltation Metals

Agriculture Agriculture Municipal Point Sources

Hydromodification Hydromodification Urban Runoff/Storm Sewers

Urban Runoff/Storm Sewers Urban Runoff/Storm Sewers Atmospheric Deposition

Leading Pollutants and Sources* Causing Impairment in Assessed Rivers, Lakes, and Estuaries

For Further Information
For a copy of the National Water Quality Inventory:
1998 Report to Congress (EPA841-R-00-001), visit
www.epa.gov/305b or call EPA’s National Service
Center for Environmental Publications at 1-800-
490-9198.

Po
llu

ta
n

ts
So

ur
ce

s

*Excluding unknown, natural, and “other” sources.
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Summary of Modifications to the Directives of Order No. 2001-01 Found in Tentative Order No. R9-2006-0011 
 
The table below summarizes the modifications that have been made to the directives of Order No. 2001-01 (the San Diego County 
Municipal Storm Water Permit), as found in Tentative Order No. R9-2006-0011.  The updated directives of Tentative Order No. R9-
2006-0011 will replace the directives of Order No. 2001-01 upon adoption of the Tentative Order by the San Diego Regional Water 
Quality Control Board.   
 
The modifications identified in the table below are a summary of the significant modifications made to the directives of Order No. 
2001-01.  The table can be used to identify which sections of Order No. 2001-01 have been significantly modified, as well as identify 
the types of modifications that have been made.  However, because of the large number of modifications made to Order No. 2001-01’s 
directives, it is recommended that the entire Tentative Order be reviewed in order to understand the modifications in full.  In addition, 
the Fact Sheet/Technical Report for Tentative Order No. R9-2006-0011 provides further information regarding the modifications 
made to Order No. 2001-01.  For sections of Tentative Order No. R9-2006-0011 that contain directives which are significantly 
different than the directives of Order No. 2001-01, the Fact Sheet discusses the section of the Tentative Order and explains the 
rationale for the directive.  
 
Order No. 2001-01 

Section Name 
Order No. 2001-01 

Section(s) 
Corresponding 

Tentative Order No. 
R9-2006-0011 

Section(s) 

Summary of Modification to Section 

Prohibitions – 
Discharges 

A A Prohibitions and Receiving Water Limitations combined into one section. 

Prohibitions – Non-
Storm Water 
Discharges 

B B Language simplified but requirements not significantly modified. 

Receiving Water 
Limitations 

C A.3 Prohibitions and Receiving Water Limitations combined into one section. 

D C Requirement for legal authority to require documentation of BMP effectiveness 
added. 

Legal Authority 

D.2 C.2 Certified statement of legal authority due with JURMP submittal, rather than in 180 
days.  Requirement for adequate enforcement tools added. 

Technology Based 
Standards 

E - Section removed. 
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Jurisdictional Urban 
Runoff Management 

Program 

F D Implementation dates added; MEP standard and water quality standards language 
added. 

F.1 D.1 MEP standard, water quality standard, and hydromodification language added. 
F.1.a D.1.a Revision of General Plans required as needed, rather than strictly required. 

F.1.b.(1) D.1.c Pollution prevention BMP requirement added; detail to source control BMP 
requirements added; additional site design BMP requirements added; industrial permit 
coverage verification requirement removed. 

F.1.b.(2) D.1.d Model SUSMP requirement removed. 
F.1.b.(2)(a) D.1.d.(1-2) Clarification added to significant redevelopment definition; home subdivision Priority 

Development Project categories combined; restaurant requirements combined; retail 
gasoline outlets added as Priority Development Project category. 

F.1.b.(2)(b-c) D.1.d.(1)(4-6) Specific site design BMPs required; areas which need to be serviced by treatment 
control BMPs clarified; method for calculating 85th percentile storm event specified; 
use of effective treatment control BMPs required. 

F.1.b.(2)(d) - Section removed. 
F.1.b.(2)(e) D.1.d.(3) Pollutant of concern identification process modified.  Conditions of concern 

requirements removed. 
F.1.b.(2)(f) D.1.d.(9) No significant change. 
F.1.b.(2)(g) D.1.d(2)(d) Section moved to Priority Development Category section and combined with other 

restaurant requirements.  
F.1.b.(2)(h) D.1.d.(11) Waiver notification requirements modified. 
F.1.b.(2)(i) D.1.d.(12) No significant change. 
F.1.b.(2)(j) D.1.d.(10) Discharge duration language added; criteria superceded by Hydromodification 

Management Plan criteria. 
- D.1.d.(7) Site Design BMP Substitution Program added. 
- D.1.d.(8) Development of treatment control BMP design standards required. 

F.1.c D.1.b Revision of environmental review processes required as needed, rather than strictly 
required. 

F.1.d D.5.b Additional education topics added. 
- D.1.e Treatment control BMP maintenance tracking required. 
- D.1.f BMP verification required. 

Land-Use Planning 
for New 

Development and 
Redevelopment 

- D.1.g Hydromodification Management Plan development and implementation required. 
F.2 D.2 MEP standard and water quality standards language added. 

F.2.a D.2.c.(1) No significant change. 
Construction 

F.2.b D.2.a Specific BMP requirements moved to BMP section, rather than ordinance section. 
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F.2.c D.2.a Specific BMP requirements moved to BMP section, rather than approval process 
section; review of storm water management plans required. 

F.2.d D.2.b Monthly update of inventory required. 
F.2.e - Section removed. 
F.2.f D.2.c BMP requirements from grading ordinance update and approval process sections 

moved here; pollution prevention BMP requirements moved here; seasonal 
restrictions on grading removed; increased specificity on slope stabilization 
requirements added; increased specificity on phased grading requirements added; 
advanced treatment requirements added. 

F.2.g D.2.d Inspection of “high priority” sites required biweekly; inspection of sites larger than 
one acre required monthly; inspection of smaller sites required as needed; option for 
reduced inspection frequency for “high priority” sites removed; inspection activity 
requirements added; inspection tracking requirements added. 

F.2.h D.2.e Escalating enforcement required. 
F.2.i - Section removed. 

 

F.2.j D.5.b Annual training of municipal staff prior to the rainy season required. 
F.3.a D.3.a MEP standard and water quality standards language added. 

F.3.a.(1) D.3.a.(2) No significant change. 
F.3.a.(2) D.3.a.(1) No significant change. 
F.3.a.(3) D.3.a.(7) Incinerators, sludge treatment and disposal sites, and uncontrolled sanitary landfills 

removed as high priority sites; household hazardous waste collection facilities, parks 
and recreation facilities, special event venues, and power washing added. 

F.3.a.(4) D.3.a.(2) Priority rankings for BMP implementation removed; pollution prevention 
requirements moved here.  

F.3.a.(5) D.3.a.(3) Annual inspection of all catch basins and inlets required; annual inspection and 
cleaning of open channels required. 

F.3.a.(6) D.3.a.(4) No significant change. 
F.3.a.(7) D.3.a.(7) No significant change. 
F.3.a.(8) D.3.a.(8) No significant change. 

- D.3.a.(5) Street sweeping requirements added. 

Municipal 

- D.3.a.(6) Sanitary sewer maintenance requirements moved here from the Illicit Discharge 
Detection and Elimination section. 

F.3.b D.3.b MEP standard and water quality standards language added. 
F.3.b.(1) D.3.b.(2) No significant change. 

Industrial 

F.3.b.(2) D.3.b.(1) Inventory of industrial sites which may contribute a significant pollutant load to the 
MS4, rather than inventory all industrial sites. 
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F.3.b.(3) - Section removed. 
F.3.b.(4) D.3.b.(2) Priority rankings for BMP implementation removed; pollution prevention 

requirements moved here; notification requirement added. 
F.3.b.(5) D.3.b.(3)(a)i Only review of existing monitoring data required. 
F.3.b.(6) D.3.b.(3) Inspection activity requirements added; industrial and commercial sites pooled 

together for inspection purposes; flexibility in identifying sites to be inspected added; 
inspection of 40% of inventoried industrial and commercial sites required; 
compliance verification required; tracking of inspections required; option for reduced 
inspection frequency for high priority sites removed. 

F.3.b.(7) D.3.b.(5) No significant change. 
F.3.b.(8) - Section removed. 

 

- D.3.b.(6) Reporting of industrial non-filers requirement added. 
F.3.c D.3.b MEP standard and water quality standards language added. 

F.3.c.(1) D.3.b.(2) No significant change. 
F.3.c.(2) D.3.b.(1)(a) Food markets, building material retailers and storage, animal facilities, and power 

washing services added. 
F.3.c.(3) D.3.b.(2) Priority rankings for BMP implementation removed; pollution prevention 

requirements moved here; notification requirement added. 
F.3.c.(4) D.3.b.(3) Inspection activity requirements added; industrial and commercial sites pooled 

together for inspection purposes; inspection of 40% of inventoried industrial and 
commercial sites required; compliance verification required; tracking of inspections 
required. 

F.3.c.(5) D.3.b.(5) No significant change. 

Commercial 

- D.3.b.(4) Regulation of mobile businesses requirements added. 
F.3.d D.3.c MEP standard and water quality standards language added. 

F.3.d.(1) D.3.c.(2)(b) No significant change. 
F.3.d.(2) D.3.c.(1) No significant change. 
F.3.d.(3) D.3.c.(2) Pollution prevention requirement moved here; household hazardous waste 

requirement moved here from Illicit Discharge Detection and Elimination section; 
BMPs for non-high priority residential areas required as necessary. 

F.3.d.(4) D.3.c.(3) No significant change. 

Residential 

- D.3.c. (4) Regional residential education program required. 
F.4 D.5 Quasi-governmental agencies and district education requirement removed. 

F.4.a D.5.a Requirement focusing on underserved target audiences added. 
F.4.b D.5.b Education topics added 

Education 

F.4.c D.5.b.(3) No significant change. 
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F.5 D.4 No significant change. 
F.5.a D.4.a Municipal staff participation requirement added. 
F.5.b D.4.c No significant change. 
F.5.c D.4.d Follow-up investigation requirements added. 
F.5.d D.4.e No significant change. 
F.5.e D.4.f No significant change. 
F.5.f D.4.g No significant change. 
F.5.g D.4.h No significant change. 
F.5.h D.3.c.(2)(C)   No significant change. 

Illicit Discharge 
Detection and 
Elimination 

F.5.i D.3.a.(6) No significant change. 
Public Participation F.6 D.6 No significant change. 

Assessment of 
Jurisdictional URMP 

Effectiveness 

F.7 I Requirements to utilize Copermittee assessment framework added for jurisdictional, 
watershed, regional, and TMDL programs.  Requirement for development of Long-
term Effectiveness Assessment added. 

Fiscal Analysis F.8 G Reporting standardization requirements added. 
Implementation of 

Jurisdictional URMP 
G D No significant change. 

Submittal of 
Jurisdictional URMP 

Document 

H J.1, Attachment D Additional detail regarding report contents added. 

Submittal of the 
Jurisdictional URMP 

Annual Report 

I Receiving Waters 
Monitoring and 

Reporting Program 
section III.1, 
Attachment E 

Additional detail regarding report contents added. 

J.1 E.2 MEP standard and water quality standards language added. 
J.2 E.2 No significant change. 

J.2.a E.2.b No significant change. 
J.2.b E.2.d No significant change. 
J.2.c E.2.d-e Additional detail regarding identification of priority and high priority water quality 

problems added. 
J.2.d E.2.f-k Requirements for development of list of potential activities added; requirements for 

development of implementation strategy added; requirements for evaluation of 
effectiveness of activities added; requirements for implementation of activities added. 

J.2.e E.2.a No significant change. 

Watershed Urban 
Runoff Management 

Program 

J.2.f E.2.l Additional detail regarding participation of other organizations added. 
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J.2.g E.2.g, h, j, k Additional detail regarding education program added. 
J.2.h E.2.m No significant change. 

 

J.2.i I.2 Requirements to utilize Copermittee assessment framework added. 
Implementation of 
Watershed URMP 

K E.1 No significant change. 

Submittal of 
Watershed URMP 

Document 

L J.2 Additional detail regarding report contents added. 

Submittal of 
Watershed URMP 

Annual Report 

M Receiving Waters 
Monitoring and 

Reporting Program 
section III.2 

Additional detail regarding report contents added. 

All Copermittee 
Collaboration 

N L Additional detail regarding management structure added; time frame for developing 
management structure shortened to 180 days. 

Principal Permittee 
Responsibilities 

O J, M Time frame identifying Principal Permittee extended to 180 days. 

Receiving Waters 
Monitoring and 

Reporting Program 

P N See Receiving Waters Monitoring and Reporting Program for Order No. 2001-01 
discussion below. 

Tasks and Submittals 
Summary 

Q Attachment F Task summary removed. 

Standard Provisions, 
Reporting 

Requirements and 
Notifications 

R O Requirement that plans, reports, and amendments are an enforceable part of the Order 
removed. 

- - F Requirements for development and implementation of a Regional Urban Runoff 
Management Program added. 

- - H Requirements for Total Maximum Daily Loads implementation added. 
- - J Reporting requirements for the Regional Urban Runoff Management Plan, 

Hydromodification Plan, Long-term Effectiveness Assessment, and Report of Waste 
Discharge added. 

- - K Requirements for modification of programs added. 
Basin Plan 

Prohibitions 
Attachment A Attachment A No significant change. 
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Attachment B  Receiving Waters 
Monitoring and 

Reporting Program 
(MRP) No. R9-2006-

0011 

Goals and core management questions added. 

Attachment B, I -  Section removed. 
Attachment B, II.A MRP II.A.3 Reference station requirements added; sampling method specified; analysis method 

specified. 
Attachment B, II.B MRP II.A.1 Monitoring stations specified; wet weather monitoring frequency decreased; dry 

weather monitoring required; requirements for analysis of additional constituents in 
Chollas Creek added. 

Attachment B, II.C MRP II.A.6 Detail regarding coastal storm drain monitoring requirements added. 
Attachment B, II.D MRP II.A.5 Detail regarding ambient bay and lagoon monitoring requirements added. 
Attachment B, II.E MRP II.A.7 No significant change. 

- MRP II.A.2 Temporary watershed assessment station monitoring requirements added. 
- MRP II.A.4 Follow-up analysis and actions requirements added. 
- MRP II.A.8 Pyrethroids monitoring requirements added. 
- MRP II.A.9 Trash monitoring requirements added. 
- MRP II.A.10  MS4 discharge monitoring requirements added. 
- MRP II.A.11 Source identification studies requirements added. 
- MRP II.A.12 TMDL monitoring requirements added. 
- MRP II.B.1 Requirement to coordinate and participate in regional watershed monitoring added. 
- MRP II.B.2 Option for Bight ’08 monitoring added. 
- MRP II.C Requirement for special studies added. 

Attachment B, III  MRP III.4.c Only reporting on new monitoring components required. 
Attachment B, IV MRP III.4.a No significant change. 
Attachment B, V MRP III.4.b Additional detail regarding report contents added. 
Attachment B, VI MRP II.E Requirement for compliance with SWAMP added. 

- MRP III.3 RURMP Annual Report requirements added. 
- MRP III.4.a Requirement to submit annual description of monitoring added.  
- MRP III.4.d Requirement to report on Shelter Island Yacht Basin TMDL added. 
- MRP III.4.f Requirement to make data available to Regional Board added. 
- MRP III.5 Option for annual report integration added. 

Receiving Waters 
Monitoring and 

Reporting Program 
for Order No. 2001-

01 

- MRP III.7 Interim reporting requirements added. 
Standard Provisions, 

Reporting 
Attachment C Attachment B Altered to match SWRCB guidance. 
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Requirements, and 
Notifications 

Glossary Attachment D Attachment C New terms added; terms no longer used in the Order removed. 
Attachment E MRP II.D No significant change. 

Attachment E, 1 D.4.b No significant change. 
Attachment E, 2 MRP II.D.1 Clarification for selecting monitoring stations added. 
Attachment E, 3 MRP II.D.2 No significant change. 
Attachment E, 4 MRP II.D.3 Requirement for analytical testing of 25% of monitoring sites added; surfactants and 

dissolved copper moved to field screening. 
Attachment E, 5 - Section removed. 
Attachment E, 6 MRP II.D.4 No significant change. 

Dry Weather 
Analytical and Field 

Screening Monitoring 
Specifications – 
Urban Runoff 

Attachment E, 7 Attachment E, F.2-3 Requirement for submittal of consultant reports added. 
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COMMISSION ON STATE MANDATES

Mailing List
Last Updated: 12/9/16

Claim Number: 10TC11

Matter: California Regional Water Quality Control Board, San Diego Region, Order No.
R920090002

Claimants: City of Dana Point
City of Laguna Hills
City of Laguna Niguel
City of Lake Forest
City of Mission Viejo
City of San Juan Capistrano
County of Orange
Orange County Flood Control District

TO ALL PARTIES, INTERESTED PARTIES, AND INTERESTED PERSONS:
Each commission mailing list is continuously updated as requests are received to include or remove any
party or person on the mailing list. A current mailing list is provided with commission correspondence,
and a copy of the current mailing list is available upon request at any time. Except as provided otherwise
by commission rule, when a party or interested party files any written material with the commission
concerning a claim, it shall simultaneously serve a copy of the written material on the parties and
interested parties to the claim identified on the mailing list provided by the commission. (Cal. Code Regs.,
tit. 2, § 1181.3.)

Nasser Abbaszadeh, Director of Public Works/City Engineer, City of Laguna Niguel
30111 Crown Valley Parkway, Laguna Niguel, CA 92677
Phone: (949) 3624377
Nabbaszadeh@cityoflagunaniguel.org

Hossein Ajideh, City of San Juan Capistrano
32400 Paseo Adelanto, San Juan Capistrano, CA 92675
Phone: (949) 2344413
HAjideh@sanjuancapistrano.org

Joe Ames, City of Mission Viejo
200 Civic Center, Mission Viejo, CA 92691
Phone: (949) 4708419
james@cityofmissionviejo.org

Rebecca Andrews, Associate, Best Best & Krieger, LLP
655 West Broadway, 15th Floor, San Diego, CA 92101
Phone: (619) 5251300
Rebecca.Andrews@bbklaw.com

Socorro Aquino, State Controller's Office
Division of Audits, 3301 C Street, Suite 700, Sacramento, CA 95816
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Phone: (916) 3227522
SAquino@sco.ca.gov

Harmeet Barkschat, Mandate Resource Services,LLC
5325 Elkhorn Blvd. #307, Sacramento, CA 95842
Phone: (916) 7271350
harmeet@calsdrc.com

Ryan Baron, Of Counsel, Best Best & Krieger LLP
18101 Von Karman Avenue, Suite 1000, Irvine, CA 92612
Phone: (949) 2636568
ryan.baron@bbklaw.com

Lacey Baysinger, State Controller's Office
Division of Accounting and Reporting, 3301 C Street, Suite 700, Sacramento, CA 95816
Phone: (916) 3240254
lbaysinger@sco.ca.gov

Shanda Beltran, General Counsel, Building Industry Legal Defense Foundation
Building Association of Southern California, 17744 Sky Park Circle, Suite 170, Irvine, CA 92614
Phone: (949) 5539500
sbeltran@biasc.org

Cindy Black, City Clerk, City of St. Helena
1480 Main Street, St. Helena, CA 94574
Phone: (707) 9682742
cityclerk@cityofsthelena.org

Danielle Brandon, Budget Analyst, Department of Finance
915 L Street, Sacramento, CA 95814
Phone: (916) 4453274
danielle.brandon@dof.ca.gov

Allan Burdick, 
7525 Myrtle Vista Avenue, Sacramento, CA 95831
Phone: (916) 2033608
allanburdick@gmail.com

J. Bradley Burgess, MGT of America
895 La Sierra Drive, Sacramento, CA 95864
Phone: (916)5952646
Bburgess@mgtamer.com

David Burhenn, Burhenn & Gest,LLP
624 S. Grand Ave., Suite 2200, Los Angeles, CA 90017
Phone: (213) 6298788
dburhenn@burhenngest.com

Gwendolyn Carlos, State Controller's Office
Division of Accounting and Reporting, 3301 C Street, Suite 700, Sacramento, CA 95816
Phone: (916) 3230706
gcarlos@sco.ca.gov

Daniel Carrigg, Deputy Executive Director/Legislative Director, League of California Cities
1400 K Street, Suite 400, Sacramento, CA 95814
Phone: (916) 6588222
Dcarrigg@cacities.org

Deborah Carson, Stormwater/Solid Waste Program Manager (Contract), City of Rancho Santa
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Margarita
22112 El Paseo, Rancho Santa Margarita, CA 92688
Phone: (949) 6351800
dcarson@cityofrsm.org

Bruce Channing, City Manager, City of Laguna Hills
24035 El Toro Road, Laguna Hills, CA 92653
Phone: (949) 7072611
bchanning@lagunahillsca.gov

Annette Chinn, Cost Recovery Systems,Inc.
7052 East Bidwell Street, #294, Folsom, CA 95630
Phone: (916) 9397901
achinncrs@aol.com

Carolyn Chu, Senior Fiscal and Policy Analyst, Legal Analyst's Office
925 L Street, Sacramento, CA 95814
Phone: (916) 3198326
Carolyn.Chu@lao.ca.gov

Michael Coleman, Coleman Advisory Services
2217 Isle Royale Lane, Davis, CA 95616
Phone: (530) 7583952
coleman@muni1.com

Chris Crompton, Deputy Director of Public Works, Orange County Public Works
Orange County Environmental Resources, 2301 North Glassell Street, Orange, CA 92865
Phone: (714) 9550630
chris.crompton@ocpw.ocgov.com

William Curley, Lozano Smith
515 S. Figuera Street, Los Angeles, CA 90071
Phone: (213) 9291066
wcurley@lozanosmith.com

Marieta Delfin, State Controller's Office
Division of Accounting and Reporting, 3301 C Street, Suite 700, Sacramento, CA 95816
Phone: (916) 3224320
mdelfin@sco.ca.gov

Terry Dixon, City of Laguna Niguel
30111 Crown Valley Parkway, Laguna Niguel, CA 92677
Phone: (949) 3624300
tdixon@cityoflagunaniguel.org

James Eggart, Woodruff,Spradlin & Smart
555 Anton Boulevard, #1200, Costa Mesa, CA 92626
Phone: (714) 4151062
JEggart@wsslaw.com

Donna Ferebee, Department of Finance
915 L Street, Suite 1280, Sacramento, CA 95814
Phone: (916) 4453274
donna.ferebee@dof.ca.gov

Rod Foster, City Manager, City of Laguna Niguel
30111 Crown Valley Parkway, Laguna Niguel, CA 92677
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Phone: (949) 3624300
Rfoster@cityoflagunaniguel.org

Brad Fowler, Director of Public Works and Engineering Services, City of Dana Point
33282 Golden Latern, Dana Point, CA 92629
Phone: (949) 2483554
bfowler@danapoint.org

Susan Geanacou, Department of Finance 
915 L Street, Suite 1280, Sacramento, CA 95814
Phone: (916) 4453274
susan.geanacou@dof.ca.gov

Howard Gest, Burhenn & Gest,LLP
624 South Grand Avenue, Suite 2200, Los Angeles, CA 90402
Phone: (213) 6298787
hgest@burhenngest.com

Dillon Gibbons, Legislative Representative, California Special Districts Association
1112 I Street Bridge, Suite 200, Sacramento, CA 95814
Phone: (916) 4427887
dillong@csda.net

David Gibson, San Diego Regional Water Quality Control Board
9174 Sky Park Court, Suite 100, San Diego, CA 921234340
Phone: (858) 4672952
dgibson@waterboards.ca.gov

Catherine George Hagan, Senior Staff Counsel, State Water Resources Control Board
c/o San Diego Regional Water Quality Control Board, 2375 Northside Drive, Suite 100, San
Diego, CA 92108
Phone: (619) 5213012
catherine.hagan@waterboards.ca.gov

Shawn Hagerty, Partner, Best Best & Krieger, LLP
San Diego Office, 655 West Broadway, 15th Floor, San Diego, CA 92101
Phone: (619) 5251300
Shawn.Hagerty@bbklaw.com

Mary Halterman, Principal Program Budget Analyst, Department of Finance
Local Government Unit, 915 L Street, Sacramento, CA 95814
Phone: (916) 4453274
Mary.Halterman@dof.ca.gov
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1100 K Street, Suite 101, Sacramento, CA 95814
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Justyn Howard, Program Budget Manager, Department of Finance
915 L Street, Sacramento, CA 95814
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P.O. Box 2815, Sacramento, CA 958122815
Phone: (916) 3415599
thoward@waterboards.ca.gov
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Michelle Mendoza, MAXIMUS
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Meredith Miller, Director of SB90 Services, MAXIMUS
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Andy Nichols, Nichols Consulting
1857 44th Street, Sacramento, CA 95819
Phone: (916) 4553939
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dwarenee@surewest.net
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Tom Wheeler, City of Lake Forest
25550 Commercentre Dr., Suite 100, Lake Forest, CA 92630
Phone: (949) 4613480
twheeler@lakeforestca.gov

Jennifer Whiting, Assistant Legislative Director, League of California Cities
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333 West Santa Ana Blvd, Santa Ana, CA 927021379
Phone: (714) 8343300
Julia.woo@coco.ocgov.com

Robert Woodings, Director of Public Works, City of Lake Forest
25550 Commercenter Dr, Suite 100, Lake Forest, CA 92630
Phone: (949) 4613480
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Hasmik Yaghobyan, County of Los Angeles
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Phone: (213) 9749653
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